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ГЛУБОКОУВАЖАЕМЫЕ КОЛЛЕГИ!

На протяжении многих лет один из выпусков журнала «Вестник РГМУ» по-
свящается Пироговской научной медицинской конференции студентов и моло-
дых ученых. В этом году, немного отойдя от традиций, мы отдали эту честь маю 
– месяцу, когда весна насыщена самыми яркими красками и цветами. И этот 
номер журнала наполнен самыми интересными тезисами, поступившими в орга-
низационный комитет конференции от молодых представителей известных на-
учных школ.

Ежегодное проведение Пироговской конференции в стенах Российского на-
ционального исследовательского медицинского университета им. Н.И. Пирогова 
стало доброй традицией, без которой уже невозможно представить себе жизнь 
молодежной медицинской науки в России и за ее пределами. 

Хотелось бы отметить, что на IX Международной (XVIII Всероссийской) Пиро-
говской научной медицинской конференции студентов и молодых ученых будут 
работать новые секции «Сердечно-сосудистая хирургия», «Офтальмология» и 
«Кардиология, ревматология, неврология». 

Из года в год Пироговская конференция привлекает к себе внимание сту-
дентов и молодых ученых не только из России, стран СНГ, но и наших коллег 
из США, Великобритании, Германии, Австрии, Сербии, Черногории, Македонии, 
Польши, что позволяет рассматривать ее как значимое событие в жизни меди-
цинского студенчества всего мира. Мы стараемся сделать конференцию доступ-
нее и интереснее для иностранных граждан, в связи с чем все секции конферен-
ции проходят на двух языках – русском и английском, а секция «Медицинские 
нанобиотехнологии, молекулярная биология и генетика» традиционно проводит-
ся на английском языке.

Каждый год увеличивается число работ, поданных для участия в конферен-
ции. Приятно то, что они актуальны и научно значимы в соответствии с требова-
ниями нашего времени. К тому же обмен опытом между представителями раз-
личных научных школ России и всего мирового медицинского сообщества будет 
способствовать прогрессу медицинской науки и практики.

Хочу пожелать участникам и гостям конференции успехов в достижении но-
вых высот в научной и медицинской деятельности, профессионального роста и 
творческого потенциала.

С уважением,
главный редактор журнала «Вестник РГМУ»
ректор ГБОУ ВПО РНИМУ им. Н.И. Пирогова
Минздрава России,
д.м.н., профессор
А.Г. Камкин



ОРГКОМИТЕТ IX МЕЖДУНАРОДНОЙ ПИРОГОВСКОЙ НАУЧНОЙ 
МЕДИЦИНСКОЙ КОНФЕРЕНЦИИ СТУДЕНТОВ И МОЛОДЫХ УЧЕНЫХ

ɉɪɟɞɫɟɞɚɬɟɥɶ�Ɉɪɝɤɨɦɢɬɟɬɚ�±�ɞ�ɦ�ɧ���ɩɪɨɮɟɫɫɨɪ�Ʉɚɦɤɢɧ�Ⱥ�Ƚ�

Ɂɚɦɟɫɬɢɬɟɥɶ�ɉɪɟɞɫɟɞɚɬɟɥɹ�Ɉɪɝɤɨɦɢɬɟɬɚ�±�ɞ�ɦ�ɧ���ɩɪɨɮɟɫɫɨɪ�Ƚɪɢɝɨɪɶɟɜ�Ɇ�ɗ�

ɉɪɟɞɫɟɞɚɬɟɥɶ�ɋɆɍ�±�ɞ�ɦ�ɧ���ɩɪɨɮɟɫɫɨɪ�Ɋɭɦɹɧɰɟɜ�ɋ�Ⱥ�

ɇɚɱɚɥɶɧɢɤ� ɧɚɭɱɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɨɬɞɟɥɚ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚɭɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ� ±� ɞ�ɛ�ɧ��
Ʉɨɪɨɥɟɜɚ�ɇ�ȼ�

Ɂɚɦ��ɉɪɟɞɫɟɞɚɬɟɥɹ�ɨɬ�ɋɆɍ�±�ɤ�ɦ�ɧ���ɞɨɰɟɧɬ�Ȼɵɥɨɜɚ�ɇ�Ⱥ�

Ɂɚɦ��ɉɪɟɞɫɟɞɚɬɟɥɹ�ɨɬ�ɋɇɈ�±�ɫɬɭɞɟɧɬɤɚ���ɤɭɪɫ�ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�Ɇɚɤɫɢɦ�
ɤɢɧɚ�ɂ�Ɇ�

Ʉɨɨɪɞɢɧɚɬɨɪ�ɪɚɛɨɬɵ�ɤɭɪɚɬɨɪɨɜ�ɫɟɤɰɢɹ�ɨɬ�ɋɆɍ�±�ɨɪɞɢɧɚɬɨɪ�ɤɚɮɟɞɪɵ�ɜɧɭɬɪɟɧɧɢɯ�ɛɨ�
ɥɟɡɧɟɣ�ɢ�ɨɛɳɟɣ�ɮɢɡɢɨɬɟɪɚɩɢɢ�ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�Ɍɸɯɬɢɧɚ�Ⱥ�ɋ�

Ʉɨɨɪɞɢɧɚɬɨɪ�ɪɚɛɨɬɵ�ɤɭɪɚɬɨɪɨɜ�ɫɟɤɰɢɣ�ɨɬ�ɋɇɈ�±�ɫɬɭɞɟɧɬɤɚ���ɤɭɪɫɚ�ɥɟɱɟɛɧɨɝɨ�ɮɚɤɭɥɶ�
ɬɟɬɚ�ɘɯɚɱɟɜɚ�Ⱦ�ȼ�

Ʉɭɪɚɬɨɪ�ɢɧɨɫɬɪɚɧɧɨɝɨ�ɨɬɞɟɥɚ�±�ɫɬɭɞɟɧɬɤɚ���ɤɭɪɫɚ�ɥɟɱɟɛɧɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�ɉɢɱɭɝɢɧɚ�ɇ�ȼ
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�� ɋȿɄɐɂə�©ȺɄɍɒȿɊɋɌȼɈ�ɂ�ȽɂɇȿɄɈɅɈȽɂəª

2EVWHWULFV�DQG�*\QHFRORJ\

�� ɋȿɄɐɂə�©ȼɇɍɌɊȿɇɇɂȿ�ȻɈɅȿɁɇɂª
,QWHUQDO�'LVHDVHV

�� ɋȿɄɐɂə�©ȾȿɌɋɄȺə�ɏɂɊɍɊȽɂəª
3HGLDWULF�6XUJHU\
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&DUGLRORJ\��5KHXPDWRORJ\��1HXURORJ\

�� ɋȿɄɐɂə�©ɆȿȾɂɄɈ�ȻɂɈɅɈȽɂɑȿɋɄɂȿ�ɉɊɈȻɅȿɆɕª
0HGLFDO�DQG�%LRORJLFDO�3UREOHPV
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0HGLFDO�3V\FKRORJ\�DQG�3V\FKLDWU\

�� ɋȿɄɐɂə�©ɆȿȾɂɐɂɇɋɄɂȿ�ɇȺɇɈȻɂɈɌȿɏɇɈɅɈȽɂɂ��ɆɈɅȿɄɍɅəɊɇȺə
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*HQHUDO�6XUJHU\

�� ɋȿɄɐɂə�©ɈȻɓȿɋɌȼȿɇɇɈȿ�ɁȾɈɊɈȼɖȿ��ɗɄɈɇɈɆɂɄȺ
ɁȾɊȺȼɈɈɏɊȺɇȿɇɂə�ɂ�ȽɍɆȺɇɂɌȺɊɇɕȿ�ɇȺɍɄɂª
3XEOLF�+HDOWK��+HDOWK�(FRQRPLFV�DQG�+XPDQLWLHV
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2SKWKDOPRORJ\

��� ɋȿɄɐɂə�©ɉȿȾɂȺɌɊɂə�ɂ�ɇȿɈɇȺɌɈɅɈȽɂəª
3HGLDWULFV�DQG�1HRQDWRORJ\

��� ɋȿɄɐɂə�©ɋȿɊȾȿɑɇɈ�ɋɈɋɍȾɂɋɌȺə�ɏɂɊɍɊȽɂəª
&DUGLRYDVFXODU�6XUJHU\

��� ɋȿɄɐɂə�©ɋɌɈɆȺɌɈɅɈȽɂə�ɂ�ɑȿɅɘɋɌɇɈ�ɅɂɐȿȼȺə�ɏɂɊɍɊȽɂəª
'HQWLVWU\�DQG�0D[LOORIDFLDO�6XUJHU\
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ɎȺɄɌɈɊɕ�ɊȺɁȼɂɌɂə�ɂ�ɉɊɈȽɇɈɁɂɊɈȼȺɇɂə�
ȽȿɋɌȺɐɂɈɇɇɈȽɈ�ɋȺɏȺɊɇɈȽɈ�ȾɂȺȻȿɌȺ
Ⱥ�Ⱥ��Ƚɜɨɡɞɟɜ��Ⱥ�Ⱥ��Ʉɨɪɨɥɶɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɍ�ȼ��ɋɟɛɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋ� ɤɚɠɞɵɦ� ɝɨɞɨɦ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɱɢɫɥɨ� ɛɟɪɟɦɟɧɧɵɯ�
ɫ� ɝɟɫɬɚɰɢɨɧɧɵɦ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ� �ȽɋȾ��� ȽɋȾ� ±� ɚɤɬɭɚɥɶɧɚɹ�
ɚɤɭɲɟɪɫɤɚɹ� ɩɚɬɨɥɨɝɢɹ�� ɩɪɢɜɨɞɹɳɚɹ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɬɹɠɟɥɵɯ�
ɚɤɭɲɟɪɫɤɢɯ� ɢ� ɩɟɪɢɧɚɬɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� �ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ�
ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɯ� ɪɨɞɨɜ�� ɩɪɟɷɤɥɚɦɩɫɢɹ�� ɞɢɚɛɟɬɢɱɟɫɤɚɹ� ɮɟɬɨɩɚɬɢɹ��
ɩɨɜɵɲɟɧɧɚɹ� ɩɟɪɢɧɚɬɚɥɶɧɚɹ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɢ� ɫɦɟɪɬɧɨɫɬɶ� ɢ� ɬ�ɞ����
Ɋɚɡɜɢɬɢɟ� ɷɬɢɯ� ɬɹɠɟɥɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɨɛɭɫɥɨɜɥɟɧɨ� ɡɚɩɨɡɞɚɥɨɣ�
ɞɢɚɝɧɨɫɬɢɤɨɣ� ȽɋȾ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɢɫɤ� ɦɚɪɤɟɪɨɜ�
ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɢ� ɫɧɢɠɟɧɧɨɣ� ɫɟɤɪɟɰɢɢ� ɢɧɫɭɥɢɧɚ� ɭ�
ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɢ� ɪɚɧɧɟɣ�
ɞɢɚɝɧɨɫɬɢɤɢ� ȽɋȾ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ�
ɧɚɯɨɞɢɥɨɫɶ� ���� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ� �ɢɫɫɥɟɞɭɟɦɵɣ� ɩɪɢɡɧɚɤ��� ɭ� ���
ɢɡ�ɧɢɯ�ȽɋȾ�ɛɵɥ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�ɜɨ�ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɚ�ɭ�����±�
ȽɋȾ� ɛɵɥ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɪɚɧɧɟɟ� ��±��� ɥɟɬ� ɧɚɡɚɞ��� Ʉɨɧɬɪɨɥɶɧɭɸ�
ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ�����ɡɞɨɪɨɜɵɯ�ɛɟɪɟɦɟɧɧɵɯ��ɋɥɟɞɭɟɬ�ɡɚɦɟɬɢɬɶ��ɱɬɨ�
ɛɟɪɟɦɟɧɧɵɟ�ɫ�ȽɋȾ�ɢɦɟɸɬ�ɜɵɫɨɤɢɣ�ɪɢɫɤ�ɟɝɨ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɜ�ɋȾ�ɬɢɩɚ�
���ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɧɚɦɢ�ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɝɨɪɦɨɧɚɥɶɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɤɪɨɜɢ�ɢ�ɩɨɥɢɦɨɪɮɢɡɦɚ�ɝɟɧɨɜ��ɫɜɹɡɚɧɧɵɯ�ɫɨ�ɫɧɢɠɟɧɢɟɦ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɤ� ɢɧɫɭɥɢɧɭ� ɢ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɟɝɨ� ɫɟɤɪɟɰɢɢ��
Ɋɟɡɭɥɶɬɚɬɵ��Ɏɚɤɬɨɪɵ�ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�ȽɋȾ� ɜ� ɚɧɚɦɧɟɡɟ� ɨɬɥɢɱɚɥɢɫɶ� ɭ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɛɟɪɟɦɟɧɧɵɯ�� ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ�� ɨɬɹɝɨɳɟɧɧɚɹ�ɋȾ� ɬɢɩɚ�
�� ±� ������� ɨɠɢɪɟɧɢɟ� ɞɨ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ±� ������� ɤɪɭɩɧɵɣ� ɩɥɨɞ� ±�
�������ɨɬɹɝɨɳɟɧɧɵɣ�ɚɤɭɲɟɪɫɤɢɣ�ɚɧɚɦɧɟɡ�±�������������ɛɟɪɟɦɟɧɧɵɯ�
ɧɟ� ɢɦɟɥɢ�ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ȽɋȾ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɟɪɟɦɟɧɧɵɯ�
ɢɦɟɥɢ���ɮɚɤɬɨɪɚ�ɪɢɫɤɚ�±�ɨɠɢɪɟɧɢɟ�ɢ�ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ��ɨɬɹɝɨɳɟɧɧɭɸ�
ɩɨ� ɋȾ� ɬɢɩɚ� ��� ɉɪɢ� ɩɨɫɬɚɧɨɜɤɟ� ɞɢɚɝɧɨɡɚ� ȽɋȾ� ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ�
ɤɪɢɬɟɪɢɢ�ɞɢɚɝɧɨɫɬɢɤɢ�� ɩɪɟɞɥɨɠɟɧɧɵɟ�ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɚɫɫɨɰɢɚɰɢɟɣ�
ɝɪɭɩɩ�ɢɡɭɱɟɧɢɹ�ɞɢɚɛɟɬɚ�ɢ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɨɫɧɨɜɚɧɧɚɹ�ɧɚ�ɪɟɡɭɥɶɬɚɬɚɯ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɇȺɊɈ� �������� Ɍɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɭ� ɩɚɰɢɟɧɬɨɤ�
ɫ� ȽɋȾ� ɨɫɥɨɠɧɹɥɢɫɶ�� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ɭɦɟɪɟɧɧɨɣ� ɫɬɟɩɟɧɢ� ɭ� ����
ɛɟɪɟɦɟɧɧɵɯ�� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦɢ� ɪɨɞɦɢ� ɭ� ������� ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɮɟɬɨɩɚɬɢɢ�ɭ������ɩɥɚɰɟɧɬɚɪɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�ɭ�
�����Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɟɪɟɦɟɧɧɵɯ� ��������� ɪɨɞɨɪɚɡɪɟɲɢɥɢ�ɩɪɢ� ɫɪɨɤɟ�
��±��� ɧɟɞɟɥɶ�� ������� ±� ɱɟɪɟɡ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɨɞɨɜɵɟ� ɩɭɬɢ�� ɩɭɬɟɦ�
ɨɩɟɪɚɰɢɢ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�±���������Ȼɨɥɶɲɢɧɫɬɜɨ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɪɨɞɢɥɢɫɶ� ɜ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ±� ������� ɜ� ɫɨɫɬɨɹɧɢɢ�
ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɪɨɞɢɥɨɫɶ�������ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ɉɪɨɜɟɞɟɧɨ�
ɢɡɭɱɟɧɢɟ� ɫɟɤɪɟɬɨɪɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ±� ɤɥɟɬɨɤ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�
�ɩɪɨɢɧɫɭɥɢɧɚ�� ɂɊɂ�� ɋ�ɩɟɩɬɢɞɚ��� ɩɨɤɚɡɚɬɟɥɟɣ� ɥɢɩɢɞɨɝɪɚɦɦ��
ɝɥɢɤɢɪɨɜɚɧɧɨɝɨ� ɝɟɦɨɝɥɨɛɢɧɚ� ɇE$�&�� ɝɥɢɤɟɦɢɢ� ɧɚɬɨɳɚɤ� ɜ� ɩɥɚɡɦɟ�
ɜɟɧɨɡɧɨɣ� ɤɪɨɜɢ�� ɍɱɢɬɵɜɚɹ� ɧɚɥɢɱɢɟ� ɨɫɥɨɠɧɟɧɢɣ� ɛɨɥɟɟ� ɱɟɦ� ɭ�
ɩɨɥɨɜɢɧɵ� ɛɟɪɟɦɟɧɧɵɯ�� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ�
ɩɪɨɜɨɞɢɥɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ� ɢ� ɨɠɢɪɟɧɢɟɦ�� ɛɟɡ� ɨɠɢɪɟɧɢɹ� ɢ� ɭ�
ɡɞɨɪɨɜɵɯ�� ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫ�
ȽɋȾ�ɢ�ɨɠɢɪɟɧɢɟɦ�ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɭ�ɧɢɯ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɡɞɨɪɨɜɵɦɢ�
ɨɬɦɟɱɚɸɬɫɹ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɩɪɨɢɧɫɭɥɢɧɚ� ±� ɭ� ����� ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɂɊɂ� ɭ� ������� ɩɨɜɵɲɟɧɢɟ� ɨɛɳɟɝɨ� ɯɨɥɟɫɬɟɪɢɧɚ�
�ɏɅ��� ɬɪɢɝɥɢɰɟɪɢɞɨɜ� �ɌȽ��� ɚɬɟɪɨɝɟɧɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɭ� ����� ɭ� ������ ɭ� ������� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɛɟɪɟɦɟɧɧɵɟ� ɛɟɡ�
ɨɠɢɪɟɧɢɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɡɞɨɪɨɜɵɦɢ� ɛɟɪɟɦɟɧɧɵɦɢ� ɨɬɥɢɱɚɸɬɫɹ��
ɫɧɢɠɟɧɢɟɦ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɨɢɧɫɭɥɢɧɚ��ɭ�����±�ɫɧɢɠɟɧɢɟɦ�ɭɪɨɜɧɹ�
ɋ�ɩɟɩɬɢɞɚ�� ɭ� ������ ±� ɩɨɜɵɲɟɧɧɵɦ� ɭɪɨɜɧɟɦ� ɨɛɳɟɝɨ� ɯɨɥɟɫɬɟɪɢɧɚ��
ɚɬɟɪɨɝɟɧɧɵɦ� ɮɚɤɬɨɪɨɦ� ɭ� ���� ±� ɩɨɜɵɲɟɧɚ� ɮɪɚɤɰɢɹ� ɯɨɥɟɫɬɟɪɢɧɚ�
ɥɢɩɨɩɪɨɬɟɢɞɨɜ� ɧɢɡɤɨɣ� ɩɥɨɬɧɨɫɬɢ�� ȼɵɜɨɞɵ�� ɉɪɢ� ȽɋȾ� ɢɦɟɟɬɫɹ�
ɞɨɫɬɨɜɟɪɧɚɹ� ɚɫɫɨɰɢɚɰɢɹ� ɝɟɧɨɬɢɩɚ� /\V�/\V� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɦɚɪɤɟɪɚ�
*O\��.� ɝɟɧɚ� .&1-��� ɚɥɥɟɥɹ� SUR� ɢ� DOD� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɦɚɪɤɟɪɚ�
SUR��DOD� ɝɟɧɚ� 33$5*��� ɚ� ɬɚɤɠɟ� ɚɥɥɟɥɹ� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɦɚɪɤɟɪɚ�
Ⱥ���Ɍ�ɝɟɧɚ�$',3245���ɍ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ȽɋȾ�ɢɦɟɟɬɫɹ�ɝɟɧɟɬɢɱɟɫɤɚɹ�
ɨɫɨɛɟɧɧɨɫɬɶ�� ɚɫɫɨɰɢɢɪɨɜɚɧɧɚɹ�ɤɚɤ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɬɤɚɧɟɣ� ɤ� ɢɧɫɭɥɢɧɭ�� ɬɚɤ� ɢ� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɟɝɨ� ɫɟɤɪɟɰɢɢ� ±� ɤɥɟɬɤɚɦɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�
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,QWURGXFWLRQ��(YHU\�\HDU�WKH�QXPEHU�RI�SUHJQDQW�ZRPHQ�ZLWK�JHVWDWLRQDO�
GLDEHWHV� PHOOLWXV�� *'0� ±� XUJHQW� REVWHWULF� SDWKRORJ\�� OHDGLQJ� WR� WKH�
IRUPDWLRQ�RI�VHYHUH�REVWHWULF�DQG�SHULQDWDO�FRPSOLFDWLRQV��KLJK�IUHTXHQF\�
RI� SUHWHUP� GHOLYHU\�� SUHHFODPSVLD�� GLDEHWLF� IHWRSDWK\�� LQFUHDVHG�
SHULQDWDO�PRUELGLW\�DQG�PRUWDOLW\��HWF���7KH�GHYHORSPHQW�RI�WKHVH�VHYHUH�
FRPSOLFDWLRQV�FRQGLWLRQDOO\�GHOD\HG�GLDJQRVLV�RI�*'0��$LP��6HDUFK�IRU�
PDUNHUV�RI�LQVXOLQ�UHVLVWDQFH�DQG�UHGXFHG�LQVXOLQ�VHFUHWLRQ�LQ�ZRPHQ�ZLWK�
*'0��WR�LPSURYH�WKH�SUHGLFWLRQ�DQG�HDUO\�GLDJQRVLV�RI�*'0��1RWH�WKDW�
SUHJQDQW�ZRPHQ�ZLWK�*'0�DUH�DW�KLJK�ULVN�RI�LWV�WUDQVIRUPDWLRQ�LQWR�W\SH�
��GLDEHWHV��7KHUHIRUH�ZH�DQDO\]HG�WKH�KRUPRQDO�DQG�PHWDEROLF�SDUDPHWHUV�
RI�EORRG�SRO\PRUSKLVPV�DVVRFLDWHG�ZLWK�GHFUHDVHG�VHQVLWLYLW\� WR� LQVXOLQ�
DQG�UHGXFHG�VHFUHWLRQ��0DWHULDOV�DQG�PHWKRGV��:H�REVHUYHG�����ZRPHQ�
ZLWK�*'0� �WKH� DWWULEXWH� LQ� TXHVWLRQ��� ��� RI� WKHP�ZHUH� GLDJQRVHG�ZLWK�
*'0�GXULQJ�SUHJQDQF\��DQG�DW�����±�*'0�ZDV�GLDJQRVHG�HDUO\� ��±���
\HDUV�DJR���7KH�FRQWURO�JURXS�FRQVLVWHG�RI�����KHDOWK\�SUHJQDQW�ZRPHQ��
5HVXOWV�� 5LVN� IDFWRUV� IRU� *'0� KLVWRU\� GLIIHUHG� IURP� WKH� PDMRULW\� RI�
SUHJQDQW�ZRPHQ�� LQ� IDPLO\� KLVWRU\� RI� W\SH��� GLDEHWHV� ±� ������� REHVLW\�
EHIRUH� SUHJQDQF\� ±� ������� D� ODUJH� IHWXV� ±� ������� ZHLJKHG� GRZQ� E\�
REVWHWULFDO� KLVWRU\� ±� ������� ����� RI� SUHJQDQW� ZRPHQ� KDG� ULVN� IDFWRUV�
IRU� *'0�� 0RVW� SUHJQDQW� ZRPHQ� KDYH� WZR� ULVN� IDFWRUV� ±� REHVLW\� DQG�
KHUHGLW\�� EXUGHQHG� E\� W\SH� �� GLDEHWHV��:KHQ� WKH� GLDJQRVLV� RI� *'0� LV�
HVWDEOLVKHG�GLDJQRVWLF�FULWHULD�SURSRVHG�E\� WKH� ,QWHUQDWLRQDO�$VVRFLDWLRQ�
IRU�WKH�6WXG\�RI�'LDEHWHV�DQG�JURXSV�RI�SUHJQDQF\��EDVHG�RQ�WKH�UHVXOWV�RI�
WKH�XVH�RI�+$32���������7KH�FRXUVH�RI�SUHJQDQF\�LQ�ZRPHQ�ZLWK�*'0�
ZHUH�FRPSOLFDWHG��D�PRGHUDWH�GHJUHH�RI�SUH�HFODPSVLD�LQ�����RI�SUHJQDQW�
ZRPHQ�� SUHPDWXUH� ODERU� DW� ������� WKH� IRUPDWLRQ� RI� GLDEHWLF� IHWRSDWK\�
����� SODFHQWDO� LQVXI¿FLHQF\� LQ� �����0RVW� SUHJQDQW� ZRPHQ� ±� �������
REVWHWULF�GHOLYHU\�DW�WHUP���±���ZHHNV���������±�YDJLQDOO\��E\�FHVDUHDQ�
VHFWLRQ� ±� �������� 0RVW� EDELHV� ZHUH� ERUQ� LQ� VDWLVIDFWRU\� FRQGLWLRQ� ±�
�������LQ�D�VWDWH�RI�PRGHUDWH�������RI�LQIDQWV�ZHUH�ERUQ��$�VWXG\�RI�WKH�
VHFUHWRU\�DFWLYLW\�RI�±�FHOOV�RI� WKH�SDQFUHDV��SURLQVXOLQ�� LPPXQRUHDFWLYH�
LQVXOLQ�� &�SHSWLGH��� LQGLFDWRUV� RI� OLSLG� SUR¿OH�� JO\FDWHG� KHPRJORELQ�
+E$�&��IDVWLQJ�SODVPD�YHQRXV�EORRG��*LYHQ�WKH�FRPRUELGLW\�RI�PRUH�WKDQ�
KDOI�RI�SUHJQDQW�ZRPHQ��WKH�FRPSDUDWLYH�DQDO\VLV�RI�WKH�GDWD�ZDV�FDUULHG�
RXW� LQ� SUHJQDQW�ZRPHQ�ZLWK�*'0�DQG�REHVLW\�� QRQ�REHVH� DQG�KHDOWK\��
,QGLYLGXDO�DQDO\VLV�RI�PHWDEROLF�SDUDPHWHUV�ZLWK�*'0�DQG�REHVLW\�VKRZ�
WKDW�WKH\�KDYH�FRPSDUHG�WR�KHDOWK\�PDUNHG�UHGXFWLRQ�LQ�WKH�SURLQVXOLQ�±�
�����D�VLJQL¿FDQW�LPSURYHPHQW�RI�WKH�,5,�LQ��������DQG�LQFUHDVHV�LQ�WRWDO�
FKROHVWHURO��WULJO\FHULGHV��DWKHURJHQLF�LQGH[��UHVSHFWLYHO\��LQ�����DW�������
�������,W�VKRXOG�EH�QRWHG�WKDW�QRQ�REHVH�SUHJQDQW�FRPSDUHG�ZLWK�KHDOWK\�
SUHJQDQW�GLIIHUHQW��ORZHU�SURLQVXOLQ�FRQFHQWUDWLRQV������±�UHGXFHG�OHYHO�
&�SHSWLGH�� ������±� KLJKHU� OHYHOV� RI� WRWDO� FKROHVWHURO� DWKHURJHQLF� IDFWRU�
����±�,QFUHDVHG�/'/�FKROHVWHURO�IUDFWLRQ�GHQVLW\��&RQFOXVLRQ��:KHQ�*'0�
LV� D� VLJQL¿FDQW� DVVRFLDWLRQ� RI� JHQRW\SH�/\V�/\V� SRO\PRUSKLVP�*O\��.�
.&1-���JHQH�DOOHOH�DQG�SUR�DOD�JHQH�SRO\PRUSKLVP�SUR��DOD�33$5*���
DV�ZHOO� DV� WKH� DOOHOH� SRO\PRUSKLVP� RI� WKH� JHQH�$���7�$',3245��� ,Q�
SUHJQDQW�ZRPHQ�ZLWK�*'0�LV�D�JHQHWLF�WUDLW�DVVRFLDWHG�ZLWK�D�YLRODWLRQ�
RI�LQVXOLQ�VHQVLWLYLW\�DQG�VHFUHWLRQ�LQ�YLRODWLRQ�RI�±�FHOOV�RI�WKH�SDQFUHDV�

ɋɈȼɊȿɆȿɇɇɕȿ�ɆȿɌɈȾɕ�ɉɈȾȽɈɌɈȼɄɂ�ɒȿɃɄɂ�ɆȺɌɄɂ�
Ʉ�ɊɈȾȺɆ
Ⱥ�ɂ��ɂɜɚɳɟɧɤɨ��Ɉ�ɉ��Ʌɢɩɤɨ��Ʌ�ȼ��ɉɨɬɚɩɨɜɚ��ɂ�ɇ��ɓɟɪɛɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɉ�ɉ��Ʌɢɩɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɉɬɫɭɬɫɬɜɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ� ɤ�
ɪɨɞɚɦ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ�ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɪɚɡɜɢɬɢɢ�ɪɟɝɭɥɹɪɧɨɣ�ɪɨɞɨɜɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɉɪɢ� ɧɟɡɪɟɥɨɣ� ɲɟɣɤɟ� ɦɚɬɤɢ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɢɫɩɨɥɶɡɭɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɫɩɨɫɨɛɵ�ɩɨɞɝɨɬɨɜɤɢ�ɨɪɝɚɧɢɡɦɚ�ɛɟɪɟɦɟɧɧɵɯ�
ɤ�ɪɨɞɚɦ��ɦɟɞɢɤɚɦɟɧɬɨɡɧɵɟ��ɧɟɦɟɞɢɤɚɦɟɧɬɨɡɧɵɟ�ɢ�ɦɟɯɚɧɢɱɟɫɤɢɟ��ɇɚ�
ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɤɪɨɦɟ�ɷɫɬɪɨɝɟɧ�ɩɪɨɝɟɫɬɟɪɨɧɨɜɨɝɨ�
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ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɲɟɣɤɭ� ɦɚɬɤɢ�� ɤ� ɤɨɧɰɭ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜɚɠɧɭɸ� ɪɨɥɶ�
ɢɝɪɚɟɬ�ɤɨɪɬɢɡɨɥ��ɬɨɪɦɨɡɹɳɢɣ�ɜɵɪɚɛɨɬɤɭ�ɰɢɬɨɤɢɧɨɜ��ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ�
ɭɜɟɥɢɱɟɧɢɸ� ɩɪɨɞɭɤɰɢɢ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ� ȿ��� ɭɝɧɟɬɚɸɳɢɣ� ɞɟɣɫɬɜɢɟ�
ɩɪɨɝɟɫɬɟɪɨɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɚɤɬɢɤɢ� ɩɨɞɝɨɬɨɜɤɢ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɤ� ɪɨɞɚɦ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɨɫɶ� ��� ɠɟɧɳɢɧ� ɜ�
ɫɪɨɤɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ���±���ɧɟɞɟɥɶ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɠɟɧɳɢɧ�ɫɨɫɬɚɜɢɥ�
���������� ȼɫɟ� ɛɟɪɟɦɟɧɧɵɟ� ɛɵɥɢ� ɩɟɪɜɨɪɨɞɹɳɢɦɢ�� Ʉɨɧɬɪɨɥɶɧɭɸ�
ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� �� ɛɟɪɟɦɟɧɧɵɯ� ���������� ɭ� ɤɨɬɨɪɵɯ� ɤ� ��� ɧɟɞɟɥɹɦ�
ɲɟɣɤɚ� ɦɚɬɤɢ� ɛɵɥɚ� ɡɪɟɥɚɹ� ɢ� ɫɨɫɬɚɜɢɥɚ� ɩɨ�ɲɤɚɥɟ� Ȼɢɲɨɩɚ� ɛɨɥɶɲɟ� ��
ɛɚɥɥɨɜ�� Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɛɟɪɟɦɟɧɧɵɯ� ���������� ɭ�
ɤɨɬɨɪɵɯ�ɤ� ���ɧɟɞɟɥɹɦ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɲɟɣɤɚ�ɦɚɬɤɢ�ɛɵɥɚ�ɧɟɡɪɟɥɨɣ�ɢ�
ɨɰɟɧɟɧɚ�ɩɨ�ɲɤɚɥɟ�Ȼɢɲɨɩɚ��±��ɛɚɥɥɚ��Ɉɫɧɨɜɧɚɹ�ɝɪɭɩɩɚ�ɛɵɥɚ�ɪɚɡɞɟɥɟɧɚ�
ɧɚ� �� ɩɨɞɝɪɭɩɩɵ�� �Ⱥ� ɩɨɞɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� �� ��������� ɛɟɪɟɦɟɧɧɵɯ��
ɤɨɬɨɪɵɦ�ɞɥɹ�ɩɨɞɝɨɬɨɜɤɢ�ɲɟɣɤɢ�ɦɚɬɤɢ�ɤ�ɪɨɞɚɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɜɜɟɞɟɧɢɟ�
ɜ� ɰɟɪɜɢɤɚɥɶɧɵɣ� ɤɚɧɚɥ� ɬɚɦɩɨɧɨɜ� ɫ� ��� ɝɢɞɪɨɤɨɪɬɢɡɨɧɨɜɨɣ� ɦɚɡɶɸ� ɜ�
ɬɟɱɟɧɢɟ��±��ɞɧɟɣ���ȼ�ɩɨɞɝɪɭɩɩɚ�±�������������ɛɟɪɟɦɟɧɧɵɯ��ɤɨɬɨɪɵɦ�ɧɟ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɩɪɟɞɪɨɞɨɜɚɹ�ɩɨɞɝɨɬɨɜɤɚ��Ɇɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɥɢɧɢɱɟɫɤɢɟ�
ɦɟɬɨɞɵ� �ɨɛɳɟɟ� ɫɬɚɧɞɚɪɬɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɠɟɧɳɢɧ� ɧɚɤɚɧɭɧɟ�
ɪɨɞɨɜ� ɫ� ɨɰɟɧɤɨɣ� ɫɬɟɩɟɧɢ� ɡɪɟɥɨɫɬɢ�ɲɟɣɤɢ�ɦɚɬɤɢ� ɩɨ�ɲɤɚɥɟ�Ȼɢɲɨɩɚ��
ɫɨɫɬɨɹɧɢɟ�ɩɥɨɞɚ�ɩɨ�ɞɚɧɧɵɦ�ɍɁɂ�ɢ�ɤɚɪɞɢɨɬɨɤɨɝɪɚɮɢɢ���ɫɩɟɰɢɚɥɶɧɵɟ�
ɛɢɨɯɢɦɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ��ɨɩɪɟɞɟɥɟɧɢɹ�ɤɨɪɬɢɡɨɥɚ�ɢ�ɭɪɨɜɧɹ�ɫɨɞɟɪɠɚɧɢɹ�
ɂɅ��� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ��� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ�
ɦɚɬɟɪɢɚɥɚ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɚɤɟɬɚ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ�
©0LFURVRIW�([FHOª�ɧɚ�ɩɟɪɫɨɧɚɥɶɧɨɦ�ɤɨɦɩɶɸɬɟɪɟ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�
©%LRVWDWª�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɨɛɧɚɪɭɠɟɧɨ��ɱɬɨ�ɩɟɪɟɞ�ɪɨɞɚɦɢ�ɫɨɞɟɪɠɚɧɢɟ�ɤɨɪɬɢɡɨɥɚ�
ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɛɵɥɨ� ɞɨɫɬɨɜɟɪɧɨ�
ɧɢɠɟ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ�� ɢ� ɫɨɫɬɚɜɢɥɨ�� ɜ� �Ⱥ� ɩɨɞɝɪɭɩɩɟ�
±� �������������ɧɦɨɥɶ�ɥ�� ɜ� �ȼ�ɩɨɞɝɪɭɩɩɟ� ±� �������������ɧɦɨɥɶ�ɥ��ȼ
ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�±��������������ɧɦɨɥɶ�ɥ��ɪ��������ɍɪɨɜɟɧɶ�ɂɅ���
ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɭ�ɛɟɪɟɦɟɧɧɵɯ��Ⱥ�ɩɨɞɝɪɭɩɩɵ�ɫɨɫɬɚɜɢɥ������������
ɩɝ�ɦɥ�� ɜ� �ȼ� ɩɨɞɝɪɭɩɩɟ� ±� ����������� ɩɝ�ɦɥ�� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ±�
���������� ɩɝ�ɦɥ� �ɪ�������� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɨɫɧɨɜɧɵɯ� ɩɨɞɝɪɭɩɩɚɯ�
ɨɬɦɟɱɟɧɨ� ɞɨɫɬɨɜɟɪɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɹ� ɂɅ��� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɥɭɱɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɧɚ� ɫɬɟɩɟɧɶ� ɡɪɟɥɨɫɬɢ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɜɥɢɹɸɬ�
ɭɪɨɜɧɢ� ɤɨɪɬɢɡɨɥɚ� ɢ�ɂɅ���� ɩɪɢɱɟɦ� ɭɤɚɡɚɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɧɚɯɨɞɹɬɫɹ�
ɜ� ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɯ� ɨɬɧɨɲɟɧɢɹɯ�� ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ�
ɲɟɣɤɢ� ɦɚɬɤɢ� ɤ� ɪɨɞɚɦ� ɫɨɞɟɪɠɚɧɢɟ� ɤɨɪɬɢɡɨɥɚ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� �Ⱥ�
ɩɨɞɝɪɭɩɩɵ� ɞɨɫɬɨɜɟɪɧɨ� ɩɨɜɵɫɢɥɨɫɶ� ɢ� ɫɨɫɬɚɜɢɥɨ� �������������
ɧɦɨɥɶ�ɥ��ɭɪɨɜɟɧɶ�ɂɅ���ɞɨɫɬɨɜɟɪɧɨ�ɫɧɢɡɢɥɫɹ�ɢ�ɫɨɫɬɚɜɢɥ�����������ɩɝ�
ɦɥ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɞɨɫɬɨɜɟɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɷɬɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɱɟɪɟɡ���
ɞɧɟɣ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɢ��ȼ�ɩɨɞɝɪɭɩɩɟ�ɧɟ�ɨɬɦɟɱɟɧɨ��ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɣ�
ɩɨɞɝɨɬɨɜɤɢ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� �Ⱥ� ɩɨɞɝɪɭɩɩɵ� ɫɩɨɧɬɚɧɧɚɹ�
ɪɨɞɨɜɚɹ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɪɚɡɜɢɥɚɫɶ�ɭ������������������������ɩɪɨɜɟɞɟɧɵ�
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɵɟ�ɪɨɞɵ��ɭ������������ɪɨɞɵ�ɨɫɥɨɠɧɢɥɢɫɶ�ɞɨɪɨɞɨɜɵɦ�
ɢɡɥɢɬɢɟɦ� ɜɨɞ�� ȼ� �ȼ� ɩɨɞɝɪɭɩɩɟ� ɫɩɨɧɬɚɧɧɚɹ� ɪɨɞɨɜɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ�
ɪɚɡɜɢɥɚɫɶ� ɭ� �� ������� ɭ� �� ������� ɜ� ɫɜɹɡɢ� ɫ� ɩɟɪɟɧɚɲɢɜɚɧɢɟɦ�
ɛɟɪɟɦɟɧɧɨɫɬɢ��ɩɪɨɜɟɞɟɧɨ�ɪɨɞɨɪɚɡɪɟɲɟɧɢɟ�ɫ�ɚɦɧɢɨɬɨɦɨɦ��ɚ�ɭ���������
ɪɨɞɵ�ɡɚɤɨɧɱɢɥɢɫɶ�ɨɩɟɪɚɰɢɟɣ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ��ȼɫɟ�ɧɨɜɨɪɨɠɞɟɧɧɵɟ�
ɛɵɥɢ� ɜ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɧɬɪɚɰɟɪɜɢɤɚɥɶɧɨ�ɬɚɦɩɨɧɨɜ�ɫ����ɝɢɞɪɨɤɨɪɬɢɡɨɧɨɜɨɣ�
ɦɚɡɶɸ� ɜ� ɬɟɱɟɧɢɟ� �±�� ɞɧɟɣ� ɨɤɚɡɵɜɚɟɬ� ɩɨɥɨɠɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ�
ɫɨɫɬɨɹɧɢɟ�ɲɟɣɤɢ�ɦɚɬɤɢ�ɢ�ɢɫɯɨɞ�ɪɨɞɨɜ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��2�3��/LSNR
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,QWURGXFWLRQ�� /DFN� RI� ELRORJLFDO� DFWLYLW\� RI� WKH� RUJDQLVP� IRU� FKLOGELUWK�
DGYHUVHO\� HIIHFWV� RQ� WKH� GHYHORSPHQW� RI� UHJXODWLRQ� RI� ODERU� DFWLYLW\��
&XUUHQWO\��ZKHQ�FHUYL[�LV�LPPDWXUH��GLIIHUHQW�PHWKRGV�WR�SUHSDUH�RUJDQLVP�
RI� SUHJQDQW� IRU� FKLOGELUWK�� VXFK� DV� PHGLFDWLRQV�� QRQ�SKDUPDFRORJLFDO�
DQG� PHFKDQLFDO� DUH� EHLQJ� XVHG�� 1RZDGD\V� LW� LV� NQRZQ� WKDW� H[FHSW� RI�
WKH�HVWURJHQ�SURJHVWHURQHCV�LQÀXHQFH�RQ�FHUYL[�WR�WKH�HQG�RI�SUHJQDQF\��
FRUWLVRO� SOD\V� DQ� LPSRUWDQW� UROH� E\� LQKLELWLQJ� F\WRNLQH� SURGXFWLRQ��
SURPRWLQJ� LQFUHDVHG� SURGXFWLRQ� RI� SURVWDJODQGLQ� (��� GHSUHVVLQJ� HIIHFW�
RI�SURJHVWHURQH��$LP��7KH�DLP�RI� WKH�VWXG\�ZDV� LPSURYHPHQW�RI� WDFWLFV�
RI� SUHSDUDWLRQ� RI� FHUYL[� IRU� FKLOGELUWK��0DWHULDOV� DQG�PHWKRGV��7ZHQW\�
VHYHQ�ZRPHQ� RQ� ��±���ZHHNV� JHVWDWLRQ�ZHUH� REVHUYHG�� 7KHLU� DYHUDJH�
DJH�ZDV�����������$OO�SUHJQDQW�ZRPHQ�ZHUH�QXOOLSDURXV��&RQWURO�JURXS�
FRQVLVWHG�RI�HLJKW�SUHJQDQW�ZRPHQ�����������ZKRVH�FHUYL[�ZDV�PDWXUH�

RQ����ZHHNV�DQG�HYDOXDWHG�RQ�PRUH�WKDQ���SRLQWV�RQ�D�%LVKRS�VFDOH��7KH�
PDLQ� JURXS� FRQVLVWHG� RI� ��� SUHJQDQW� ZRPHQ� ���������� ZKRVH� FHUYL[�
ZHUH�LPPDWXUH�DQG�HYDOXDWHG�RQ�D��±��RI�D�%LVKRS�VFDOH�RQ����ZHHNV�RI�
SUHJQDQF\��7KH�PDLQ�JURXS�ZDV�GLYLGHG� LQWR���VXEJURXSV���$�VXEJURXS�
FRQVLVWHG�RI������������SUHJQDQW�ZRPHQ��6ZDEV�ZLWK����K\GURFRUWLVRQH�
RLQWPHQW� ZHUH� DGPLQLVWHUHG� WR� WKH� FHUYLFDO� FDQDO� GXULQJ� �±�� GD\V� IRU�
SUHSDUDWLRQ�RI�FHUYL[�WR�ODERU�LQ�WKLV�JURXS���%�VXEJURXS�±�������������
RI�SUHJQDQW�ZRPHQ��WKHUH�ZDV�QR�DQ\�SUHQDWDO�SUHSDUDWLRQ�LQ�ZKLFK��:H�
XVHG� FOLQLFDO� PHWKRGV� �JHQHUDO� VWDQGDUG� H[DPLQDWLRQ� RI� ZRPHQ� EHIRUH�
FKLOGELUWK�ZLWK� HYDOXDWLRQ� RI� WKH� GHJUHH� RI�PDWXULW\� RI� WKH� FHUYL[� RQ� D�
%LVKRS�VFDOH��FRQGLWLRQ�RI�WKH�IHWXV�E\�XOWUDVRXQG�DQG�FDUGLRWRFRJUDSK\���
VSHFLDO� ELRFKHPLFDO� PHWKRGV� �GHWHUPLQDWLRQ� RI� FRUWLVRO� DQG� OHYHOV� RI�
,/���E\�HQ]\PH�LPPXQRDVVD\���6WDWLVWLF�SURFHVVLQJ�RI�WKH�PDWHULDOV�ZDV�
SHUIRUPHG�ZLWK�XVLQJ�WKH�GDWD�DQDO\VLV�SDFNDJH�©0LFURVRIW�([FHOª�RQ�D�
SHUVRQDO� FRPSXWHU� XVLQJ� WKH� SURJUDP�©%LRVWDWª��5HVXOWV��$V� D� UHVXOW� RI�
FRQGXFWHG�ELRFKHPLFDO�H[SORUDWLRQV�LW�ZDV�GLVFRYHUHG�WKDW�WKH�FRQWHQW�RI�
FRUWLVRO� LQ� WKH� EORRG� SODVPD� RI� SUHJQDQW�ZRPHQ� IURP�PDLQ� JURXS�ZDV�
VLJQL¿FDQWO\� ORZHU� EHIRUH� FKLOGELUWK� LI� WR� FRPSDUH� ZLWK� FRQWURO� JURXS�
DQG�PDGH�XS��LQ�WKH�VXEJURXS��$�±��������������QPRO�O�LQ�WKH�VXEJURXS�
�%�±��������������QPRO�O�� ,Q� WKH�FRQWURO�JURXS�±��������������QPRO�O�
�S��������/HYHO�RI� ,/��� LQ� WKH�VHUXP�RI�EORRG�RI�SUHJQDQW�ZRPHQ�IURP�
VXEJURXS��$�ZDV������������SJ�PO�LQ�WKH�VXEJURXS��%�±������������SJ�
PO� LQ� WKH� FRQWURO� JURXS�±� ���������� SJ�PO� �S��������7KXV�� LQ� WKH�PDLQ�
VXEJURXSV� ZDV� QRWHG� VLJQL¿FDQW� LQFUHDVH� LQ� ,/���� FRPSDUHG� ZLWK� WKH�
FRQWURO�JURXS��$V�D�UHVXOW�RI�WKH�REWDLQHG�UHVHDUFK��ZH�FDQ�FRQFOXGH�WKDW�
WKH�GHJUHH�RI�PDWXULW\�RI� WKH�FHUYL[�LV�DIIHFWHG�E\�OHYHOV�RI�FRUWLVRO�DQG�
,/���� DQG� WKHVH� LQGLFDWRUV� KDYH� DQWDJRQLVWLF� UHODWLRQVKLS�� )ROORZLQJ� WKH�
FRQGXFWHG�SUHSDUDWLRQ�RI� WKH�FHUYL[� IRU�FKLOGELUWK��FRQWHQW�RI�FRUWLVRO� LQ�
SUHJQDQW�ZRPHQ�IURP��$�VXEJURXS�VLJQL¿FDQWO\�LQFUHDVHG�DQG�DPRXQWHG�
WR� ������������� QPRO�O�� WKH� OHYHO� RI� ,/��� GHFUHDVHG� VLJQL¿FDQWO\� DQG�
DPRXQWHG� WR� ���������� SJ�PO��$W� WKH� VDPH� WLPH� VLJQL¿FDQW� FKDQJHV� LQ�
WKHVH� SDUDPHWHUV� ZHUH� QRW� QRWHG� DIWHU� �� GD\V� LQ� WKH� FRQWURO� JURXS� DQG�
VXEJURXS��%��)ROORZLQJ�WKH�SUHSDUDWLRQ�RI�WKH�FHUYL[�LQ�SUHJQDQW�ZRPHQ�
IURP�VXEJURXS��$�VSRQWDQHRXV�ODERU�RFFXUUHG�LQ������������������������
KHOG�WKH�SURJUDPPHG�FKLOGELUWK�LQ������������FKLOGELUWK�ZDV�FRPSOLFDWHG�
E\�SUHQDWDO�HVFDSH�RI�DPQLRWLF�ÀXLG�� ,Q�VXEJURXS��%�VSRQWDQHRXV� ODERU�
RFFXUUHG�LQ����������DQG�LQ����������GXH�WR�SRVW�WHUP�SUHJQDQF\��LW�ZDV�
GHOLYHU\�ZLWK�DPQLRWRP\�DQG���������WKH�FKLOGELUWK�HQGHG�ZLWK�FHVDUHDQ�
VHFWLRQ��$OO� QHZERUQV�ZHUH� LQ� VDWLVIDFWRU\� FRQGLWLRQ��&RQFOXVLRQ��7KXV��
WKH�XVH�RI�VZDEV�ZLWK�RLQWPHQW�WKDW�FRQWDLQV����RI�K\GURFRUWLVRQH��ZKLFK�
DGPLQLVWHUHG�LQWR�WKH�FHUYL[�GXULQJ��±��GD\V��KDV�D�SRVLWLYH�LPSDFW�RQ�WKH�
VWDWH�RI�WKH�FHUYL[�DQG�ELUWK�RXWFRPHV�

ɋɈɋɌɈəɇɂȿ�ȻɂɈɌɈɉɈȼ�ɆȺɌȿɊȿɃ�ɂ�ɂɏ�
ɇɈȼɈɊɈɀȾȿɇɇɕɏ�ɉɊɂ�ɉɊȿɀȾȿȼɊȿɆȿɇɇɕɏ�ɊɈȾȺɏ�ɇȺ�
ɎɈɇȿ�ɉɊȿɀȾȿȼɊȿɆȿɇɇɈȽɈ�ɂɁɅɂɌɂə�ȼɈȾ
ɋ�ɘ�� ɒɟɯɨɜɫɤɚɹ�� ɂ�ȼ�� Ʉɚɥɚɲɧɢɤɨɜɚ�� ɘ�ɂ�� ɇɚɛɟɪɟɠɧɟɜ�� Ⱥ�Ⱥ��
Ⱦɚɜɵɞɨɜɚ��Ⱥ�ɋ��ɑɭɠɢɧɨɜɚ��ȿ�ɋ��ɉɭɬɧɨɤɢ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɋ��Ɉɪɥɨɜɚ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɩɭɛɥɢɤɚɰɢɹɯ� ɡɚɪɭɛɟɠɧɵɯ� ɚɜɬɨɪɨɜ�
ɛɨɥɶɲɨɟ� ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɟɬɫɹ�ɩɟɪɢɨɞɨɧɬɚɥɶɧɵɦ�ɩɪɨɫɬɪɚɧɫɬɜɚɦ�� ɤɚɤ�
ɜɨɡɦɨɠɧɨɦɭ�ɢɫɬɨɱɧɢɤɭ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɫɢɫɬɟɦ�ɨɪɝɚɧɢɡɦɚ��
ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɥɨɞɨɜɨ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� ȼ� ɱɚɫɬɧɨɫɬɢ�� ɜ�
ɬɟɱɟɧɢɟ� ɩɨɫɥɟɞɧɢɯ� ɞɟɫɹɬɢɥɟɬɢɣ� ɧɟ� ɭɝɚɫɚɟɬ� ɢɧɬɟɪɟɫ� ɤ� ɩɪɢɱɢɧɧɨ�
ɫɥɟɞɫɬɜɟɧɧɨɣ� ɫɜɹɡɢ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɯ� ɪɨɞɨɜ�� ɪɚɡɜɢɜɲɢɯɫɹ� ɧɚ�ɮɨɧɟ�
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ� ɢɡɥɢɬɢɹ� ɜɨɞ�� ɫ� ɛɨɥɟɡɧɹɦɢ� ɩɟɪɢɨɞɨɧɬɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɶ� ɦɢɤɪɨɮɥɨɪɭ� ɪɚɡɥɢɱɧɵɯ� ɛɢɨɬɨɩɨɜ� ɦɚɬɟɪɟɣ�
ɢ� ɢɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɭ� ɤɨɬɨɪɵɯ� ɪɨɞɨɜɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɧɚɱɚɥɚɫɶ�
ɩɪɢ�ɧɟɞɨɧɨɲɟɧɧɨɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɧɚ�ɮɨɧɟ�ɢɡɥɢɬɢɹ� ɜɨɞ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɟ�ɢɡɭɱɟɧɢɟ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�
ɫɪɟɞ��ɩɨɥɭɱɟɧɧɵɯ�ɢɡ�ɲɟɫɬɢ�ɛɢɨɬɨɩɨɜ����ɪɨɠɟɧɢɰ��ɩɟɪɢɨɞɨɧɬɚɥɶɧɵɟ�
ɩɪɨɫɬɪɚɧɫɬɜɚ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ�� ɜɥɚɝɚɥɢɳɟ�� ɰɟɪɜɢɤɚɥɶɧɵɣ� ɤɚɧɚɥ��
ɦɨɱɚ�� ɨɤɨɥɨɩɥɨɞɧɵɟ� ɜɨɞɵ�� ɩɥɚɰɟɧɬɚ��� ɍ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɷɬɢɯ�
ɦɚɬɟɪɟɣ� ɢɡɭɱɟɧɵ� ɱɟɬɵɪɟ� ɛɢɨɬɨɩɚ� �ɩɭɩɨɜɢɧɧɚɹ� ɤɪɨɜɶ�� ɪɨɬɨɜɚɹ�
ɩɨɥɨɫɬɶ��ɭɲɧɵɟ�ɪɚɤɨɜɢɧɵ��ɜɧɭɬɪɟɧɧɹɹ�ɩɨɜɟɪɯɧɨɫɬɶ�ɜɟɤ���Ʉɪɢɬɟɪɢɟɦ�
ɜɤɥɸɱɟɧɢɹ� ɜ� ɝɪɭɩɩɭ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɥɨɫɶ� ɢɡɥɢɬɢɟ� ɨɤɨɥɨɩɥɨɞɧɵɯ�
ɜɨɞ�ɩɪɢ�ɫɪɨɤɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ���±���ɧɟɞɟɥɶ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɧɚɥɢɱɢɹ�ɢɥɢ�
ɨɬɫɭɬɫɬɜɢɹ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɍ�ɨɞɧɨɣ�ɠɟɧɳɢɧɵ�ɛɟɪɟɦɟɧɧɨɫɬɶ�
ɩɪɟɪɜɚɥɚɫɶ�ɧɚ�ɫɪɨɤɟ���±���ɧɟɞɟɥɶ��ɭ���ɞɨ����ɯ�ɧɟɞɟɥɶ��ɭ����±�ɧɚ�ɫɪɨɤɟ�
��±��� ɧɟɞɟɥɢ� ɢ� ɭ� �� ±� ɜ� ��±��� ɧɟɞɟɥɶ�� ɉɨɫɤɨɥɶɤɭ� ɜɨɡɛɭɞɢɬɟɥɹɦɢ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɩɥɨɞɨɜɨ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɱɚɳɟ�
ɹɜɥɹɸɬɫɹ� ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɚɧɚɷɪɨɛɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ�� ɛɢɨɥɨɝɢɱɟɫɤɢɟ�



Вестник РГМУ, 2014, № 2

10

ɫɪɟɞɵ��ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɬɟɪɢɥɶɧɨɫɬɢ��ɩɨɦɟɳɚɥɢ�ɜ�ɚɧɚɷɪɨɫɬɚɬ��
Ȼɢɨɥɨɝɢɱɟɫɤɢɟ�ɫɪɟɞɵ��ɩɨɥɭɱɟɧɧɵɟ�ɢɡ�ɤɚɠɞɨɝɨ�ɛɢɨɬɨɩɚ��ɢɡɭɱɟɧɵ�ɧɚ�
ɧɚɥɢɱɢɟ� ��� ɜɢɞɨɜ� ɛɚɤɬɟɪɢɣ�ɢ� �� ɜɢɞɨɜ� ɜɢɪɭɫɨɜ�� ɧɚɢɛɨɥɟɟ� ɡɧɚɱɢɦɵɯ�
ɞɥɹ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɩɥɨɞɨɜɨ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɫɟɜɵ� ɢɡ� ɩɟɪɢɨɞɨɧɬɚɥɶɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜ� ɢ� ɜɥɚɝɚɥɢɳɚ� ɭ� ɜɫɟɯ�
ɠɟɧɳɢɧ�ɛɵɥɢ�©ɩɨɥɨɠɢɬɟɥɶɧɵɦɢª�� ɬɨ� ɟɫɬɶ� ɜɨ� ɜɫɟɯ�ɩɨɫɟɜɚɯ�ɢɡ� ɷɬɢɯ�
ɛɢɨɬɨɩɨɜ�ɜɵɪɨɫɥɢ�ɤɭɥɶɬɭɪɵ��ɱɬɨ�ɜɩɨɥɧɟ�ɩɨɧɹɬɧɨ��ɩɨɫɤɨɥɶɤɭ�ɢɦɟɧɧɨ�
ɷɬɢ� ɛɢɨɬɨɩɵ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɫɨɨɛɳɚɸɬɫɹ� ɫ� ɜɧɟɲɧɟɣ� ɫɪɟɞɨɣ��
ɉɨɥɨɠɢɬɟɥɶɧɵɦɢ�ɛɵɥɢ�ɤɚɠɞɵɟ�ɞɜɚ�ɢɡ�ɬɪɟɯ�ɩɨɫɟɜɨɜ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɢɡ�ɰɟɪɜɢɤɚɥɶɧɨɝɨ�ɤɚɧɚɥɚ�ɢ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ������������
ɢ� ���������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɩɨɱɬɢ� ɤɚɠɞɵɣ� ɜɬɨɪɨɣ� ɫɥɭɱɚɣ� ɦɨɱɢ�
�������������Ɇɟɧɶɲɟ� ɜɫɟɝɨ� ɜɵɫɟɹɧɨ� ɤɭɥɶɬɭɪ� ɜ� ɩɨɫɟɜɚɯ� ɫ� ɩɥɚɰɟɧɬɵ�
������������ɢ�ɜ�ɤɪɨɜɢ�ɢɡ�ɩɭɩɨɱɧɨɝɨ�ɤɚɧɚɬɢɤɚ� �������������ɤɨɬɨɪɵɟ��
ɩɨ� ɢɞɟɟ�� ɜ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɫɬɟɪɢɥɶɧɵɦɢ��
Ɉɱɟɧɶ� ɜɵɫɨɤɢɣ� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɩɨɥɨɠɢɬɟɥɶɧɵɯ� ɩɨɫɟɜɨɜ� ɩɨɥɭɱɟɧ� ɢɡ�
ɜɫɟɯ�ɢɡɭɱɟɧɧɵɯ�ɛɢɨɬɨɩɨɜ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ɤɪɨɦɟ�ɩɭɩɨɜɢɧɧɨɣ�ɤɪɨɜɢ��
ɢɡ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ� ±� ����������� ɭɲɧɨɣ� ɪɚɤɨɜɢɧɵ� ±� ����������� ɫ�
ɜɧɭɬɪɟɧɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɜɟɤ� ±� ����������� Ʉɚɠɞɵɣ� ɩɹɬɵɣ� ɫɥɭɱɚɣ�
ɩɨɥɨɠɢɬɟɥɶɧɵɯ�ɩɨɫɟɜɨɜ�ɦɚɬɟɪɢɚɥɚ�ɢɡ�ɛɢɨɬɨɩɨɜ�ɦɚɬɟɪɢ� ������������
ɩɪɟɞɫɬɚɜɥɟɧ�ɦɨɧɨɤɭɥɶɬɭɪɨɣ��ɜ�ɨɫɬɚɥɶɧɵɯ�ɫɥɭɱɚɹɯ�ɜɵɪɨɫɥɢ�ɚɫɫɨɰɢɚɰɢɢ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�ɨɬ�ɞɜɭɯ�ɞɨ�ɜɨɫɶɦɢ�ɜ�ɨɞɧɨɦ�ɛɢɨɬɨɩɟ�ɜ�ɜɢɞɟ�ɬɨɥɶɤɨ�
ɦɢɤɪɨɛɨɜ� ɢɥɢ� ɜ� ɚɫɫɨɰɢɚɰɢɢ� ɫ� ɜɢɪɭɫɚɦɢ�� ɑɚɳɟ� ɜɫɟɝɨ� ɚɫɫɨɰɢɚɰɢɢ�
ɩɪɟɨɛɥɚɞɚɥɢ�ɜ�ɩɨɫɟɜɚɯ�ɢɡ�ɩɟɪɢɨɞɨɧɬɚɥɶɧɵɯ�ɩɚɡɭɯ��ɉɪɢ�ɨɰɟɧɤɟ�ɛɢɨɬɨɩɚ�
ɨɪɢɟɧɬɢɪɭɸɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɧɚ�ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ��ɧɨ�
ɢ�ɧɚ�ɫɬɟɩɟɧɶ�ɢɯ�ɤɨɥɨɧɢɡɚɰɢɢ��ɑɢɫɥɨ�ɜɵɫɟɹɧɧɵɯ�ɤɨɥɨɧɢɟɨɛɪɚɡɭɸɳɢɯ�
ɟɞɢɧɢɰ��ɄɈȿ�ɦɥ��ɜ�ɩɨɫɟɜɚɯ�ɤɨɥɟɛɚɥɨɫɶ�ɨɬ�����ɞɨ������Ɋɨɫɬ�ɤɨɥɨɧɢɣ�
���� ɢ� ���� ɨɬɦɟɱɟɧ� ɬɨɥɶɤɨ� ɜ� ɩɨɫɟɜɚɯ� ɢɡ� ɩɟɪɢɞɨɧɬɚɥɶɧɵɯ� ɛɢɨɬɨɩɨɜ��
ȼ� ɩɨɫɟɜɚɯ� ɨɬ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɪɨɫɬ� ɦɨɧɨɤɭɥɶɬɭɪɵ� ɢ� ɚɫɫɨɰɢɚɰɢɣ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɜɫɬɪɟɱɚɥɫɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɩɨɪɨɜɧɭ� �����������
ɢ� ������������ ɧɨ� ɚɫɫɨɰɢɚɰɢɢ� ɛɵɥɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɱɚɳɟ� ɜɫɟɝɨ�
ɞɜɭɦɹ� ɜɢɞɚɦɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɪɟɠɟ� ±� ɬɪɟɦɹ�� Ɋɨɫɬ�
ɤɨɥɨɧɢɟɨɛɪɚɡɭɸɳɢɯ� ɟɞɢɧɢɰ� ɛɵɥ� ɛɨɥɟɟ� ɫɤɭɞɧɵɦ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɛɢɨɬɨɩɚɦɢ�ɦɚɬɟɪɢ��ȼɵɜɨɞɵ��ɍ�ɦɚɬɟɪɟɣ�ɫ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦɢ�ɪɨɞɚɦɢ�
ɢ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦ�ɢɡɥɢɬɢɟɦ�ɜɨɞ�ɛɢɨɬɨɩɵ�ɩɟɪɢɨɞɨɧɬɚɥɶɧɵɯ�ɩɚɡɭɯ�
ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɢɧɮɢɰɢɪɨɜɚɧɧɵɦɢ�� ɉɨɷɬɨɦɭ� ɧɟɥɶɡɹ� ɢɫɤɥɸɱɢɬɶ�
ɢɯ� ɡɧɚɱɟɧɢɟ� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɪɚɡɪɵɜɚ� ɩɥɨɞɧɵɯ� ɨɛɨɥɨɱɟɤ� ɢ� ɢɧɢɰɢɚɰɢɢ�
ɪɚɡɜɢɬɢɹ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�
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,QWURGXFWLRQ��,Q�QXPHURXV�SXEOLFDWLRQV�RI�IRUHLJQ�DXWKRUV�D�ORW�RI�DWWHQWLRQ�
LV�SDLG�WR�SHULRGRQWDO�VSDFHV��DV�D�SRVVLEOH�VRXUFH�RI�LQIHFWLRQ�RI�YDULRXV�
V\VWHPV�RI�DQ�RUJDQLVP��LQFOXGLQJ�D�IHWR�SODFHQWDU\�FRPSOH[��,Q�SDUWLFXODU��
ZLWKLQ� WKH� ODVW� GHFDGHV� LQWHUHVW� WR� UHODWLRQVKLS� EHWZHHQ� SUHPDWXUH� ELUWK�
ZKLFK� EHJDQ� DIWHU� SUHPDWXUH� UXSWXUH� RI� PHPEUDQHV� DQG� SHULRGRQWLWLV�
LQ� SUHJQDQF\� GRHVQ¶W� GLH� DZD\��$LP��7R� FRPSDUH�PLFURÀRUD� RI� YDULRXV�
ELRWRSHV�RI�PRWKHUV�DQG�WKHLU�QHZERUQV��ZKRVH�ODERUV�EHJDQ�DW�SUHPDWXUHO\�
ERUQ� SUHJQDQF\� DIWHU� SUHPDWXUH� UXSWXUH� RI� PHPEUDQHV�� 0DWHULDOV� DQG�
PHWKRGV�� 0LFURELRORJLFDO� VWXG\LQJ� RI� WKH� ELRORJLFDO� PDWHULDO� UHFHLYHG�
IURP�VL[�ELRWRSHV�RI����ZRPHQ�LQ�ODERU��SHULRGRQWDO�VSDFHV�RI�D�PRXWK��
YDJLQD��FHUYLFDO�FDQDO��XULQH��DPQLRWLF�ÀXLG�DQG�SODFHQWD��ZDV�SHUIRUPHG��
,Q�QHZERUQV�RI�WKHVH�PRWKHUV�IRXU�RI�ELRWRSHV��DQ�XPELOLFDO�FRUG�EORRG��
DQ�RUDO�FDYLW\��DXULFOHV��DQG�DQ�LQWHUQDO�VXUIDFH�RI�H\HOLGV��ZHUH�VWXGLHG��
&ULWHULRQ� RI� LQFOXVLRQ� LQ� JURXS� RI� LQVSHFWLRQ�ZDV� SUHPDWXUH� OHDNDJH� RI�
DPQLRWLF� ÀXLG� DW� WKH� WHUP� RI� SUHJQDQF\� RI� ��±���ZHHNV� LQGHSHQGHQWO\�
RQ�WKH�SUHVHQFH�RU�DEVHQFH�RI�ODERU��$W�RQH�ZRPDQ�SUHJQDQF\�LQWHUUXSWHG�
RQ�WKH�WHUP�RI���±���ZHHNV��DW���DERXW����ZHHNV��DW����±�RQ�WKH�WHUP�RI�
��±���ZHHNV�DQG�DW���±�LQ���±���ZHHNV��6LQFH�DFWLYDWRUV�RI�LQÀDPPDWRU\�
SURFHVVHV� RI� D� IHWR�SODFHQWDU\� FRPSOH[� RIWHQ� DUH� UHSUHVHQWDWLYHV� RI�
DQDHURELF�PLFURÀRUD�� WKH�ELRORJLFDO�PDWHULDO�� UHFHLYHG� LQ� WKH� FRQGLWLRQV�
RI� VWHULOLW\�� SODFHG� LQ� DQDHURVWDW�� 7KH� ELRORJLFDO�PDWHULDO� UHFHLYHG� IURP�
HDFK�ELRWRSH�ZDV�VWXGLHG�RQ����VSHFLHV�RI�EDFWHULD�DQG���NLQGV�RI�YLUXVHV�
WKH� PRVW� VLJQL¿FDQW� IRU� LQIHFWLRQ� RI� IHWR�SODFHQWDU\� FRPSOH[�� 5HVXOWV��
)URP�SHULRGRQWDO�VSDFHV�DQG�D�YDJLQD�DOO�ZRPHQ�KDG�³SRVLWLYH´�FURSV�RI�
D�ELRORJLFDO�PDWHULDO� WKDW� LV� LQ� WKHP�FXOWXUHV�JUHZ� WKDW� LV� TXLWH� FOHDU� DV�
WKHVH�ELRWRSHV�DUH�JUHDWHU�GHJUHH�UHSRUWHG�ZLWK�WKH�H[WHUQDO�HQYLURQPHQW��
3RVLWLYH�ZHUH�WZR�RXW�RI�WKUHH�FURSV�RI�ELRORJLFDO�PDWHULDO�IURP�WKH�FHUYLFDO�
FDQDO�DQG�DPQLRWLF�ÀXLG������������DQG������������UHVSHFWLYHO\���DOPRVW�
LQ�HYHU\�VHFRQG�FDVH�RI�XULQH��������������/HDVW�RI�DOO�JUHZ�FXOWXUHV�LQ�

FURSV�IURP�D�SODFHQWD�������������DQG�LQ�WKH�EORRG�RI�WKH�XPELOLFDO�FRUG�
������������ZKLFK�LQ�SULQFLSOH�LQ�SK\VLRORJLFDO�FRQGLWLRQV�PXVW�EH�VWHULOH��
9HU\�KLJK�SURSRUWLRQ�RI� SRVLWLYH� FXOWXUHV�ZDV� UHFHLYHG� IURP�DOO� VWXGLHG�
ELRWRSHV�RI�WKH�QHZERUQV��H[FHSW�DQ�XPELOLFDO�FRUG�EORRG��IURP�RUDO�FDYLW\�
±������������ IURP�DXULFOHV� ±������������ IURP� WKH� LQQHU� VXUIDFH�RI� WKH�
H\HOLGV� ±� �����������(YHU\�¿IWK� FDVH�RI� SRVLWLYH� FXOWXUHV� RI� D�PDWHULDO�
IURP�ELRWRSHV�RI�PRWKHU� ������������ LV�SUHVHQWHG�E\�D�PRQRFXOWXUH�� LQ�
RWKHU�FDVHV�JUHZ�RI�PLFURRUJDQLVPV�IURP�WZR�WR�HLJKW�LQ�RQH�ELRWRSH�LQ�
WKH�IRUP�RI�RQO\�PLFUREHV�RU�LQ�DVVRFLDWLRQ�ZLWK�YLUXVHV��0RVW�RIWHQ��WKH�
DVVRFLDWLRQV�SUHYDLOHG�LQ�FXOWXUHV�IURP�VLQXVHV�RI�SHULRGRQWDO��,Q�HYDOXDWLQJ�
WKH�ELRWRSH�DUH�RULHQWHG�QRW�RQO\�FRQWDPLQDWLRQ�ZLWK�PLFURRUJDQLVPV��EXW�
DOVR�RQ�WKH�H[WHQW�RI�FRORQL]DWLRQ��1XPEHU�RI�FRORQ\�IRUPLQJ�XQLWV��FIX�
PO��LQ�FURSV�UDQJHG�IURP�����WR������*URZWK�RI�FRORQLHV�RI�����DQG�����
ZDV�PDUNHG�RQO\�LQ�FURSV�RI�SHULRGRQWDO�ELRWRSHV��,Q�FURSV�IURP�QHZERUQV�
JURZWK�LQ�WKH�IRUP�RI�D�PRQRFXOWXUH�DQG�DVVRFLDWLRQV�RI�PLFURRUJDQLVPV�
PHW�SUDFWLFDOO\�HTXDOO\������������DQG�������������EXW�WKH�DVVRFLDWLRQV�
ZHUH�UHSUHVHQWHG�PRVWO\� WZR�NLQGV�RI�PLFURRUJDQLVPV��DQG�PXFK�OHVV�±�
WKUHH�� *URZWK� RI� FRORQ\� IRUPLQJ� XQLWV� ZDV� SRRUHU� LQ� FRPSDULVRQ� ZLWK�
ELRWRSHV� RI� PRWKHU�� &RQFOXVLRQ�� ,Q� PRWKHUV� ZLWK� SUHPDWXUH� ELUWK� DQG�
SUHPDWXUH� UXSWXUH� RI� PHPEUDQHV� VLQXVHV� RI� SHULRGRQWDO� DUH� WKH� PRVW�
LQIHFWHG��7KHUHIRUH��ZH�FDQ�QRW�H[FOXGH�WKHLU�UROH�LQ�WKH�SDWKRJHQHVLV�RI�
UXSWXUH�RI�PHPEUDQHV�DQG�LQLWLDWLRQ�RI�WKH�GHYHORSPHQW�RI�ODERU�

ɉɋɂɏɈɗɆɈɐɂɈɇȺɅɖɇɕɃ�ɋɌȺɌɍɋ�ɉɈȾɊɈɋɌɄɈȼ��
ɋɌɊȺȾȺɘɓɂɏ�ȾɂɋɎɍɇɄɐɂɈɇȺɅɖɇɕɆɂ�ɆȺɌɈɑɇɕɆɂ�
ɄɊɈȼɈɌȿɑȿɇɂəɆɂ
ȿ�ȼ��Ʉɭɡɭɛɨɜɚ��Ⱦ�ȼ��Ɇɢɯɧɟɜɚ��Ƚ�ȼ��ɋɚɦɨɞɚɪɨɜɚ��Ɇ�ɘ��Ɏɪɨɥɨɜɚ��Ʉ�ȼ��
Ɋɨɫɫɢɣɫɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ȼ��Ʉɚɥɚɲɧɢɤɨɜɚ
Ȼɟɥɝɨɪɨɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨɞɪɨɫɬɤɨɜɵɣ�ɜɨɡɪɚɫɬ�ɹɜɥɹɟɬɫɹ�ɤɪɢɬɢɱɟɫɤɢɦ�ɩɟɪɢɨɞɨɦ�ɢ�
ɞɥɹ� ɧɟɝɨ� ɯɚɪɚɤɬɟɪɧɨ� ɦɧɨɠɟɫɬɜɨ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�� ȼ�
ɷɬɨɦ� ɜɨɡɪɚɫɬɟ� ɩɪɨɢɫɯɨɞɢɬ� ɚɤɬɢɜɧɚɹ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɚɹ� ɩɟɪɟɫɬɪɨɣɤɚ�
ɨɪɝɚɧɢɡɦɚ�� ɫɬɚɧɨɜɥɟɧɢɟ� ɦɟɧɫɬɪɭɚɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɢ� ɢɧɬɟɧɫɢɜɧɚɹ�
ɫɨɰɢɚɥɢɡɚɰɢɹ� ɥɢɱɧɨɫɬɢ�� ɉɨɷɬɨɦɭ� ɫɬɪɟɫɫɨɜɵɟ� ɫɢɬɭɚɰɢɢ� ɥɟɝɤɨ�
ɧɚɪɭɲɚɸɬ� ɚɞɚɩɬɚɰɢɨɧɧɵɟ� ɦɟɯɚɧɢɡɦɵ� ɢ� ɭɜɟɥɢɱɢɜɚɸɬ� ɪɢɫɤ�
ɧɚɪɭɲɟɧɢɣ� ɦɟɧɫɬɪɭɚɥɶɧɨɣ� ɮɭɧɤɰɢɢ�� ɤɨɬɨɪɵɟ� ɤɥɢɧɢɱɟɫɤɢ�
ɩɪɨɹɜɥɹɸɬɫɹ� ɞɢɫɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɦɚɬɨɱɧɵɦɢ� ɤɪɨɜɨɬɟɱɟɧɢɹɦɢ�� ȼ�
ɩɨɞɨɛɧɵɯ�ɫɥɭɱɚɹɯ�ɧɨɪɦɚɥɢɡɚɰɢɹ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɬɚɬɭɫɚ�ɹɜɥɹɟɬɫɹ�
ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ� ɨɛɨɫɧɨɜɚɧɧɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ�
ɥɢɱɧɨɫɬɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɨɞɪɨɫɬɤɨɜ�� ɫɬɪɚɞɚɸɳɢɯ�
ɞɢɫɮɭɧɤɰɢɟɣ� ɹɢɱɧɢɤɨɜ� ɜ� ɜɢɞɟ� ɞɢɫɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɦɚɬɨɱɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ�
���ɩɚɰɢɟɧɬɨɤ�ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��ȼ�ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����
ɞɟɜɭɲɤɢ� ɬɚɤɨɝɨ�ɠɟ� ɜɨɡɪɚɫɬɚ�� ɢɦɟɸɳɢɯ� ɪɟɝɭɥɹɪɧɵɣ�ɦɟɧɫɬɪɭɚɥɶɧɵɣ�
ɰɢɤɥ�� ȼ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɩɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ�
ɩɨ� ɦɟɬɨɞɢɤɟ�� ɩɪɟɞɥɨɠɟɧɧɨɣ� ɑ�Ⱦ�� ɋɩɢɥɛɟɪɝɨɦ� ɢ� ɚɞɚɩɬɢɪɨɜɚɧɧɨɣ�
ɘ�Ʌ�� ɏɚɧɢɧɵɦ�� Ɍɟɫɬɢɪɨɜɚɧɢɟ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɩɪɨɜɨɞɢɥɢ� ɧɚ�
ɦɨɦɟɧɬ� ɨɛɪɚɳɟɧɢɹ� ɩɨ� ɩɨɜɨɞɭ� ɦɚɬɨɱɧɨɝɨ� ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɉɨɫɤɨɥɶɤɭ�
ɦɚɬɨɱɧɵɟ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɛɵɥɢ� ɚɧɨɜɭɥɹɬɨɪɧɵɦɢ�� ɬɟɫɬɢɪɨɜɚɧɢɟ�
ɫɨɜɩɚɞɚɥɨ� ɫ� ,� ɮɚɡɨɣ� ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ� ɰɢɤɥɚ�� ɉɨɷɬɨɦɭ� ɩɨ� ɚɧɚɥɨɝɢɢ�
ɬɟɫɬɢɪɨɜɚɧɢɟ� ɞɟɜɭɲɟɤ�ɩɨɞɪɨɫɬɤɨɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɩɪɨɜɨɞɢɥɢ�
ɬɚɤɠɟ�ɜ�ɫɟɪɟɞɢɧɟ�ɩɟɪɜɨɣ�ɮɚɡɵ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�ɰɢɤɥɚ���±��ɨɣ�ɞɟɧɶ���
Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɰɟɧɤɚ� ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ�
ɩɨɤɚɡɚɥɚ�� ɱɬɨ� ɤɚɠɞɚɹ� ɜɬɨɪɚɹ� ɩɚɰɢɟɧɬɤɚ� ������������ ɢɦɟɥɚ� ɜɵɫɨɤɢɣ�
ɛɚɥɥ�ɬɪɟɜɨɠɧɨɫɬɢ��ɛɨɥɟɟ������ɍ�����������ɩɚɰɢɟɧɬɨɤ�ɜɵɹɜɥɟɧ�ɫɪɟɞɧɢɣ�
ɛɚɥɥ� ���±���� ɢ� ɥɢɲɶ� ɭ� ��������� ɩɚɰɢɟɧɬɨɤ� ɜɵɹɜɥɟɧ� ɧɢɡɤɢɣ� ɛɚɥɥ�
ɬɪɟɜɨɠɧɨɫɬɢ��ɦɟɧɟɟ������ȼ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɩɪɟɨɛɥɚɞɚɥɢ�ɞɟɜɭɲɤɢ�
ɫ�ɭɦɟɪɟɧɧɨɣ�ɫɬɟɩɟɧɶɸ�ɥɢɱɧɨɫɬɧɨɣ�ɬɪɟɜɨɠɧɨɫɬɢ��Ʉ�ɧɢɦ�ɨɬɧɨɫɢɥɚɫɶ�
ɤɚɠɞɚɹ� ɜɬɨɪɚɹ� ������������� ɤɚɠɞɚɹ� ɱɟɬɜɟɪɬɚɹ� ������������ ɢɦɟɥɚ�
ɜɵɫɨɤɢɣ�ɛɚɥɥ�ɬɪɟɜɨɠɧɨɫɬɢ�ɢ�ɤɚɠɞɚɹ�ɩɹɬɚɹ�������������±�ɧɢɡɤɢɣ�ɛɚɥɥ��
ȼ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɞɟɜɭɲɟɤ�ɫ�ɧɢɡɤɨɣ�ɬɪɟɜɨɠɧɨɫɬɶɸ�ɜ���
ɪɚɡɚ�ɧɢɠɟ��ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�����������ɢ�����������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɪ�������� ɚ� ɫ� ɜɵɫɨɤɨɣ� ɬɪɟɜɨɠɧɨɫɬɶɸ� ±� ɜ� �� ɪɚɡɚ� ɜɵɲɟ� �����������
ɢ� ���������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɪ�������� ɍɞɟɥɶɧɵɣ� ɜɟɫ� ɞɟɜɭɲɟɤ� ɫ�
ɭɦɟɪɟɧɧɨɣ�ɬɪɟɜɨɠɧɨɫɬɶɸ�ɬɚɤɠɟ�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɦɟɧɶɲɟ��ɯɨɬɹ�ɷɬɨ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɧɟɡɧɚɱɢɦɨ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɭ� ɞɟɜɭɲɟɤ�� ɫɬɪɚɞɚɸɳɢɯ�
ɦɚɬɨɱɧɵɦɢ�ɤɪɨɜɨɬɟɱɟɧɢɹɦɢ��ɢɦɟɟɬɫɹ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ�ɤ�ɬɪɟɜɨɝɟ��
ɤɨɬɨɪɚɹ� ɹɜɥɹɟɬɫɹ� ɫɬɚɛɢɥɶɧɵɦ� ɯɚɪɚɤɬɟɪɨɥɨɝɢɱɟɫɤɢɦ� ɫɜɨɣɫɬɜɨɦ� ɢɯ�
ɥɢɱɧɨɫɬɢ��ɉɪɢ�ɛɟɫɟɞɟ�ɫ�ɩɚɰɢɟɧɬɤɚɦɢ�ɦɵ�ɤɚɠɞɵɣ�ɪɚɡ�ɨɛɧɚɪɭɠɢɜɚɥɢ�
ɜ�ɧɢɯ�ɬɚɤɢɟ�ɱɟɪɬɵ��ɤɚɤ�ɦɧɢɬɟɥɶɧɨɫɬɶ��ɛɟɫɩɨɤɨɣɫɬɜɨ��ɪɚɫɬɟɪɹɧɧɨɫɬɶ��
ɫɬɪɚɯ�� ɧɟɭɜɟɪɟɧɧɨɫɬɶ�� ɱɬɨ� ɦɟɲɚɥɨ� ɢɦ� ɢɦɟɬɶ� ɞɪɭɡɟɣ�� ɩɨɷɬɨɦɭ� ɤɪɭɝ�
ɨɛɳɟɧɢɹ�ɭ�ɧɢɯ�ɧɟɪɟɞɤɨ�ɛɵɥ�ɨɱɟɧɶ�ɭɡɤɢɦ��Ʌɸɛɚɹ�ɠɢɡɧɟɧɧɚɹ�ɫɢɬɭɚɰɢɹ�
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ɦɨɝɥɚ�ɜɜɟɫɬɢ�ɢɯ�ɜ�ɫɬɪɟɫɫɨɜɨɟ�ɫɨɫɬɨɹɧɢɟ�ɢ�ɭɫɭɝɭɛɥɹɥɚ�ɟɫɬɟɫɬɜɟɧɧɵɣ�
ɞɥɹ� ɧɢɯ� ɭɪɨɜɟɧɶ� ɬɪɟɜɨɠɧɨɫɬɢ�� ȼɫɟ� ɩɚɰɢɟɧɬɤɢ� ɛɟɡ� ɢɫɤɥɸɱɟɧɢɹ�
ɧɚɤɚɧɭɧɟ�ɦɚɬɨɱɧɨɝɨ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɢɦɟɥɢ�ɫɬɪɟɫɫɨɜɵɟ�
ɫɢɬɭɚɰɢɢ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɥɚɧɚ��ȼɵɜɨɞɵ��Ʌɟɱɟɧɢɟ�ɢ�ɩɪɨɮɢɥɚɤɬɢɤɚ�
ɞɢɫɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɦɚɬɨɱɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɜ� ɩɨɞɪɨɫɬɤɨɜɨɦ�
ɜɨɡɪɚɫɬɟ�ɞɨɥɠɧɵ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ�ɧɨɪɦɚɥɢɡɚɰɢɸ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�
ɫɬɚɬɭɫɚ�ɩɚɰɢɟɧɬɨɤ�

36<&+2(027,21$/�67$786�2)�$'2/(6&(176�
68))(5,1*�)520�'<6)81&7,21$/�87(5,1(�%/((',1*
(�9�� .X]XERYD�� '�9�� 0LKQHYD�� *�9�� 6DPRGDURYD�� 0�<�� )URORYD�� .�9��
5RVVL\VND\D
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�,�9��.DODVKQLNRYD
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��$GROHVFHQFH�LV�D�FULWLFDO�SHULRG��DQG�LW�LV�FKDUDFWHUL]HG�E\�D�VHW�
RI�SV\FKRORJLFDO�FKDUDFWHULVWLFV��,Q�WKLV�DJH�WKHUH�DUH�DFWLYH�SK\VLRORJLFDO�
FKDQJHV�WKH�ERG\�� WKH�IRUPDWLRQ�RI� WKH�PHQVWUXDO�IXQFWLRQ�DQG�LQWHQVLYH�
VRFLDOL]DWLRQ� RI� SHUVRQDOLW\�� 7KHUHIRUH� VWUHVVIXO� VLWXDWLRQV� HDVLO\� EUHDN�
DGDSWDWLRQ�PHFKDQLVPV� DQG� LQFUHDVH� WKH� ULVN� RI�PHQVWUXDO� G\VIXQFWLRQ��
ZKLFK�DUH�FOLQLFDOO\�PDQLIHVWHG�E\�G\VIXQFWLRQDO�XWHULQH�EOHHGLQJ��,Q�VXFK�
FDVHV�� WKH� QRUPDOL]DWLRQ� RI� WKH� SV\FKRORJLFDO� VWDWXV� LV� SDWKRJHQHWLFDOO\�
JURXQGHG��$LP��,GHQWLI\�SHUVRQDO�SV\FKRORJLFDO�SHFXOLDULWLHV�RI�DGROHVFHQWV�
VXIIHULQJ� IURP�RYDULDQ�G\VIXQFWLRQ� LQ� WKH� IRUP�RI�G\VIXQFWLRQDO�XWHULQH�
EOHHGLQJ��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�JURXS�FRQVLVWHG�RI����SDWLHQWV�
DJHG���±���\HDUV��7KH�FRQWURO�JURXS�LQFOXGHG����JLUOV�RI�WKH�VDPH�DJH�ZKR�
KDYH�UHJXODU�PHQVWUXDO�F\FOHV�� ,Q�ERWK�JURXSV�DVVHVVHG�SHUVRQDO�DQ[LHW\�
E\� WKH�PHWKRG�SURSRVHG�E\�&KDUOHV�'��6SLHOEHUJ� DQG� DGDSWHG�E\�<X�/��
.KDQLQ��7HVWLQJ�LQ�WKH�VWXG\�JURXS�ZDV�SHUIRUPHG�DW�WKH�WLPH�RI�WUHDWPHQW�
UHJDUGLQJ�XWHULQH�EOHHGLQJ��6LQFH�WKH�XWHULQH�EOHHGLQJV�ZHUH�DQRYXODWRU\��
WHVWLQJ�FRLQFLGHG�ZLWK�WKH�¿UVW�SKDVH�RI�D�PHQVWUXDO�F\FOH��7KHUHIRUH��E\�
DQDORJ\� WHVWLQJ� DGROHVFHQW� JLUOV� LQ� WKH� FRQWURO� JURXS� ZHUH� DOVR� FDUULHG�
RXW� LQ� WKH�PLGGOH� RI� WKH�¿UVW� SKDVH� RI� WKH�PHQVWUXDO� F\FOH� ��±�WK� GD\���
5HVXOWV�� (YDOXDWLRQ� RI� SHUVRQDO� DQ[LHW\� LQ� WKH� VWXG\� JURXS� VKRZHG� WKDW�
HYHU\�VHFRQG�SDWLHQW�������������KDG�WKH�KLJKHVW�VFRUH�RI�DQ[LHW\��RYHU�
�����$W�����������RI�WKH�SDWLHQWV�ZDV�UHYHDOHG�DQ�DYHUDJH�VFRUH�RI�DQ[LHW\�
���±����DQG�RQO\�LQ����������RI�WKH�SDWLHQWV�ZDV�UHYHDOHG�D�ORZ�VFRUH�RI�
DQ[LHW\��OHVV�WKDQ������,Q�WKH�FRQWURO�JURXS�ZHUH�GRPLQDWHG�E\�JLUOV�ZLWK�
PRGHUDWH�GHJUHH�RI�SHUVRQDO�DQ[LHW\��7KHVH�LQFOXGH�HYHU\�VHFRQG�SDWLHQW�
�������������HYHU\�IRXUWK�������������KDG� WKH�KLJKHVW�VFRUH�RI�DQ[LHW\�
DQG� HYHU\� ¿IWK� ������������ ±� WKH� ORZHVW� VFRUH�� ,Q� WKH� VWXG\� JURXS� WKH�
SURSRUWLRQ�RI�JLUOV�ZLWK�ORZ�DQ[LHW\�LV���WLPHV�ORZHU�WKDQ�LQ�WKH�FRQWURO�
���������� DQG� ����������� UHVSHFWLYHO\�� S������� DQG�ZLWK� KLJK� DQ[LHW\�
±� LV� WZLFH� KLJKHU� ����������� DQG� ���������� UHVSHFWLYHO\�� S�������
6SHFL¿F�ZHLJKW�RI�JLUOV�ZLWK�PRGHUDWH�DQ[LHW\�LQ�WKH�VWXG\�JURXS�DOVR�LV�
OHVV��WKRXJK�LW�VWDWLVWLFDOO\�QRW�VLJQL¿FDQW��&RQVHTXHQWO\��WKH�JLUOV�VXIIHULQJ�
IURP� XWHULQH� EOHHGLQJ� KDYH� D� SUHGLVSRVLWLRQ� WR� DQ[LHW\�� ZKLFK� LV� VWDEOH�
FKDUDFWHURORJLFDO�SURSHUW\�RI� WKHLU� SHUVRQDOLW\��$W� FRQYHUVDWLRQ�ZLWK� WKH�
SDWLHQWV�ZH�HYHU\�WLPH�IRXQG�RXW�LQ�WKHP�VXFK�IHDWXUH��DV�VXVSLFLRXVQHVV��
DQ[LHW\��FRQIXVLRQ�� IHDU��XQFHUWDLQW\� WKDW�SUHYHQWHG� WKHP�WR�KDYH�IULHQGV�
WKHUHIRUH�WKH\�TXLWH�RIWHQ�KDG�YHU\�QDUURZ�FLUFOH�RI�FRPPXQLFDWLRQ��$Q\�
OLIH�VLWXDWLRQ�FRXOG�HQWHU�WKHP�LQ�VWUHVV�DQG�H[DFHUEDWH�WKH�QDWXUDO�OHYHO�RI�
DQ[LHW\��$OO�SDWLHQWV�ZLWKRXW�H[FHSWLRQ�RQ�WKH�HYH�RI�XWHULQH�SDWKRORJLFDO�
EOHHGLQJ� KDG� VWUHVVIXO� VLWXDWLRQV� RI� WKH� SV\FKRORJLFDO� SODQ��&RQFOXVLRQ��
7UHDWPHQW�DQG�SUHYHQWLRQ�RI�G\VIXQFWLRQDO�XWHULQH�EOHHGLQJ�DW�WHHQDJH�DJH�
KDYH�WR�SURYLGH�QRUPDOL]DWLRQ�RI�WKH�SV\FKRORJLFDO�VWDWXV�RI�SDWLHQWV�

ɄɅɂɇɂɄɈ�ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɊȺɇɇȿɃ�
ɂ�ɉɈɁȾɇȿɃ�ɉɊȿɗɄɅȺɆɉɋɂɂ
Ⱦ�ɇ��ȼɨɞɧɟɜɚ��ȼ�ȼ��Ɋɨɦɚɧɨɜɚ��ȿ�Ⱥ��Ⱦɭɛɨɜɚ��Ʉ�Ⱥ��ɉɚɜɥɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�Ƚ��ɒɦɚɤɨɜ��ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɂ��
ɓɟɝɨɥɟɜ
ɇɚɭɱɧɵɣ� ɰɟɧɬɪ� ɚɤɭɲɟɪɫɬɜɚ�� ɝɢɧɟɤɨɥɨɝɢɢ� ɢ� ɩɟɪɢɧɚɬɨɥɨɝɢɢ� ɢɦɟɧɢ�
ɚɤɚɞɟɦɢɤɚ�ȼ�ɂ��Ʉɭɥɚɤɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɨɱɧɵɟ� ɩɪɢɱɢɧɵ� ɢ� ɦɟɯɚɧɢɡɦɵ� ɪɚɡɜɢɬɢɹ� ɩɪɟɷɤɥɚɦɩɫɢɢ�
�ɉɗ��ɞɨ�ɫɢɯ�ɩɨɪ�ɧɟ�ɢɡɭɱɟɧɵ��ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɩɨɹɜɢɥɢɫɶ�ɞɚɧɧɵɟ�ɨ�
ɪɚɡɞɟɥɟɧɢɢ�ɉɗ�ɧɚ�ɪɚɧɧɸɸ��ɪɚɡɜɢɜɲɭɸɫɹ�ɞɨ����ɧɟɞɟɥɶ�ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɢ� ɩɨɡɞɧɸɸ� �ɩɨɫɥɟ� ��� ɧɟɞɟɥɶ��� Ɍɚɤɨɟ� ɪɚɡɞɟɥɟɧɢɟ� ɢɦɟɟɬ� ɧɟ� ɬɨɥɶɤɨ�
ɜɪɟɦɟɧɧɨɣ��ɧɨ�ɢ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɧɧɵɣ�ɯɚɪɚɤɬɟɪ��ɋɱɢɬɚɟɬɫɹ��
ɱɬɨ� ɪɚɧɧɹɹ� ɉɗ� ɨɛɭɫɥɨɜɥɟɧɚ� ɧɚɪɭɲɟɧɢɟɦ� ɩɪɨɰɟɫɫɚ� ɢɧɜɚɡɢɢ�
ɬɪɨɮɨɛɥɚɫɬɚ�ɢ�ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɫɩɢɪɚɥɶɧɵɯ�ɚɪɬɟɪɢɣ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�
ɤ�ɚɧɨɦɚɥɶɧɨɦɭ�ɪɚɡɜɢɬɢɸ�ɩɥɚɰɟɧɬɵ��ɉɪɢ�ɩɨɡɞɧɟɣ�ɉɗ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�
ɢɡɦɟɧɟɧɢɹ� ɜ� ɬɤɚɧɢ� ɩɥɚɰɟɧɬɵ� ɩɪɨɢɫɯɨɞɹɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɬɨɪɢɱɧɵɯ�
ɧɚɪɭɲɟɧɢɣ� ɤɪɨɜɨɬɨɤɚ� ɜ� ɦɚɬɟɪɢɧɫɤɨɦ� ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɦ� ɪɭɫɥɟ��

Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɪɚɡɜɢɬɢɢ�
ɉɗ�ɩɪɢɞɚɸɬ�ɫɢɧɞɪɨɦɭ�ɫɨɧɧɨɝɨ�ɚɩɧɨɷ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�
ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɧɧɟɣ� ɢ� ɩɨɡɞɧɟɣ� ɉɗ��
ɚ� ɬɚɤɠɟ� ɜɨɡɦɨɠɧɭɸ� ɫɜɹɡɶ� ɭɤɚɡɚɧɧɵɯ� ɮɨɪɦ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫ�
ɫɢɧɞɪɨɦɨɦ� ɫɨɧɧɨɝɨ� ɚɩɧɨɷ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɩɚɰɢɟɧɬɨɤ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ�
ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɪɟɦɟɧɢ�ɞɟɛɸɬɚ�ɉɗ��Ƚɪɭɩɩɭ�ɤɨɧɬɪɨɥɹ�ɫɨɫɬɚɜɢɥɢ����
ɩɚɰɢɟɧɬɨɤ� ɫ� ɧɟɨɫɥɨɠɧɟɧɧɵɦ� ɬɟɱɟɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ��ɉɪɨɜɨɞɢɥɨɫɶ�
ɩɨɥɢɫɨɦɧɨɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ��ɤɨɦɩɥɟɤɫɧɨɟ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɫɥɟɞɨɜ� ɢ� ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɬɤɚɧɢ�ɩɨɫɥɟɞɨɜ�ɫ�ɚɧɬɢɬɟɥɚɦɢ�ɤ�ɫɨɫɭɞɢɫɬɨ�ɷɧɞɨɬɟɥɢɚɥɶɧɨɦɭ�ɮɚɤɬɨɪɭ�
ɪɨɫɬɚ� �9(*)�� ɢ� ɟɝɨ� ɪɟɰɟɩɬɨɪɭ� �� ɬɢɩɚ� �9(*)5���� Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɚɧɧɹɹ� ɉɗ� ɡɧɚɱɢɦɨ� ɨɬɥɢɱɚɥɚɫɶ� ɨɬ� ɩɨɡɞɧɟɣ� ɬɹɠɟɫɬɶɸ� ɬɟɱɟɧɢɹ� ɢ�
ɨɝɪɚɧɢɱɟɧɢɹɦɢ�ɩɨ�ɜɪɟɦɟɧɢ�ɩɪɨɥɨɧɝɢɪɨɜɚɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɋɨɧɧɨɟ�
ɚɩɧɨɷ� ɡɧɚɱɢɬɟɥɶɧɨ� ɱɚɳɟ� ɛɵɥɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɨ� ɩɪɢ� ɩɨɡɞɧɟɣ� ɉɗ�
��������� ɱɟɦ� ɩɪɢ� ɪɚɧɧɟɣ� ɟɟ� ɮɨɪɦɟ� �������� S������� ȼ� ɩɥɚɰɟɧɬɚɯ��
ɩɨɥɭɱɟɧɧɵɯ� ɨɬ� ɠɟɧɳɢɧ�� ɫɬɪɚɞɚɜɲɢɯ� ɪɚɧɧɟɣ� ɉɗ�� ɭɫɬɚɧɨɜɥɟɧɵ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɛɨɥɟɟ� ɧɢɡɤɢɟ� ɭɪɨɜɧɢ� ɷɤɫɩɪɟɫɫɢɢ� 9(*)� ɢ� 9(*)5���
ɫɢɧɰɢɬɢɨɬɪɨɮɨɛɥɚɫɬɨɦ� ɢ� ɷɧɞɨɬɟɥɢɨɰɢɬɚɦɢ� ɫɨɫɭɞɨɜ� ɬɟɪɦɢɧɚɥɶɧɵɯ�
ɜɨɪɫɢɧ� �S�������� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɩɨɤɚɡɚɬɟɥɢ� ɷɤɫɩɪɟɫɫɢɢ� 9(*)� ɩɪɢ�
ɩɨɡɞɧɟɣ�ɉɗ�ɧɟ�ɨɬɥɢɱɚɸɬɫɹ�ɨɬ�ɬɚɤɨɜɵɯ�ɡɧɚɱɟɧɢɣ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�
�ɪ!�������ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɨɞɬɜɟɪɠɞɚɸɬ�ɝɢɩɨɬɟɡɭ�ɨ�ɬɨɦ��
ɱɬɨ� ɨɫɧɨɜɧɨɣ� ɩɪɢɱɢɧɨɣ� ɪɚɡɜɢɬɢɹ� ɪɚɧɧɟɣ� ɉɗ� ɹɜɥɹɟɬɫɹ� ɧɚɪɭɲɟɧɢɟ�
ɩɪɨɰɟɫɫɨɜ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ�ɚɧɝɢɨɝɟɧɟɡɚ��ɱɬɨ�ɨɬɪɚɠɚɟɬɫɹ�ɜ�ɧɚɪɭɲɟɧɢɹɯ�
ɩɥɚɰɟɧɬɚɪɧɨɣ� ɷɤɫɩɪɟɫɫɢɢ� ɤɥɸɱɟɜɵɯ� ɚɧɝɢɨɝɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɢ�
ɟɝɨ� ɪɟɰɟɩɬɨɪɨɜ�� ɩɨɡɞɧɹɹ� ɠɟ� ɉɗ� ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɚ� ɫ� ɬɚɤɢɦɢ�
ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɦɢ�ɦɟɯɚɧɢɡɦɚɦɢ��ɤɚɤ�ɩɪɟɪɵɜɢɫɬɚɹ�ɧɨɱɧɚɹ�ɝɢɩɨɤɫɢɹ�
ɩɪɢ� ɫɨɧɧɨɦ� ɚɩɧɨɷ�� ɤɨɬɨɪɚɹ� ɜɟɞɟɬ� ɤ� ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ� ɞɢɫɮɭɧɤɰɢɢ��
ɫɢɫɬɟɦɧɨɦɭ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɦɭ�ɨɬɜɟɬɭ�ɢ�ɨɤɫɢɞɚɬɢɜɧɨɦɭ�ɫɬɪɟɫɫɭ�

($5/<�216(7�$1'�/$7(�216(7�35((&/$036,$��
&/,1,&$/�$1'�0253+2/2*,&$/�&+$5$&7(5,67,&6
'�1��9RGQHYD��9�9��5RPDQRYD��(�$��'XERYD��.�$��3DYORY
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��5�*��6KPDNRY��'0HG6FL��3URI��$�,��
6KFKHJROHY
5HVHDUFK�&HQWHU� IRU�2EVWHWULFV��*\QHFRORJ\�DQG�3HULQDWRORJ\��0RVFRZ��
5XVVLD

,QWURGXFWLRQ��3DWKRJHQLF�SDWKZD\V�RI�WKH�SUHHFODPSVLD��3(��DUH�QRW�ZHOO�
NQRZQ�\HW��5HFHQWO\� LW�ZDV�VXEGLYLGHG� LQWR�HDUO\�RQVHW� �EHIRUH����Z�RI�
SUHJQDQF\��DQG�ODWH�RQVHW�W\SH��DIWHU����Z�RI�SUHJQDQF\���6XFK�D�GLYLGLQJ�
LV�QRW�RQO\�WHPSRUDO�EXW�UDWKHU�SDWKRJHQLF��6RPH�GDWH�VXJJHVW�WKDW�HDUO\�
RQVHW�3(�ZDV�D�UHVXOW�RI�DEQRUPDO�WURSKREODVWLF�LQYDVLRQ�DQG�VSLUDO�DUWHULHV�
UHPRGHOLQJ� ZKLFK� LV� IROORZHG� E\� DEQRUPDO� SODFHQWDO� JURZWK�� ,Q� ODWH�
RQVHW� 3(� SODFHQWDO� FKDQJHV� DUH� VHFRQGDU\� WR�PDWHUQDO� PLFURFLUFXODWLRQ�
GLVWXUEDQFHV��$QRWKHU�LPSRUWDQW�UROH�LQ�3(�GHYHORSPHQW�FRXOG�EH�SOD\HG�
E\�WKH�REVWUXFWLYH�VOHHS�DSQRH��$LP��7R�VWXG\�FOLQLFDO�DQG�PRUSKRORJLFDO�
SDUDPHWHUV� RI� HDUO\�� DQG� ODWH�RQVHW�3(� DQG� UHODWLRQV� EHWZHHQ� WKLV� W\SHV�
RI�3(�DQG�REVWUXFWLYH� VOHHS�DSQRH��0DWHULDOV� DQG�PHWKRGV�����SUHJQDQW�
ZLWK� 3(� ZHUH� LQFOXGHG� LQ� WKH� VWXG\� DQG� GLYLGHG� LQWR� �� JURXSV�� HDUO\��
DQG� ODWH�RQVHW� 3(�� &RQWURO� JURXS� LQFOXGHG� ��� XQFRPSOLFDWHG� SUHJQDQW��
3RO\VRPQRJUDSKLF�� FRPSOH[� PRUSKRORJLFDO� DQG� LPPXQRKLVWRFKHPLFDO�
�ZLWK� DQWLERGLHV� DJDLQVW� 9(*)� DQG� 9(*)5��� VWXG\� ZHUH� SHUIRUPHG��
5HVXOWV�� (DUO\�RQVHW� 3(� KDG� VLJQL¿FDQWO\� VHYHUH� FOLQLFDO� FRXUVH� DQG�
UHVWULFWHG�OLPLWDWLRQV�IRU�SUHJQDQF\�SURORQJDWLRQ��6OHHS�DSQRH�SUHYDOHQFH�
LQ� ODWH�RQVHW� 3(�ZDV� VLJQL¿FDQWO\� KLJKHU� LQ� FRPSDUH� WR� HDUO\�RQVHW� 3(�
�������YV�������S��������9(*)�DQG�9(*)5��SODFHQWDO�H[SUHVVLRQ�ZDV�
VLJQL¿FDQWO\�ORZHU�LQ�WKH�HDUO\�RQVHW�3(�LQ�FRPSDUH�WR�FRQWURO��S��������
'LIIHUHQFH�LQ�9(*)�DQG�9(*)5��H[SUHVVLRQ�EHWZHHQ�WKH�ODWH�RQVHW�3(�
DQG�FRQWURO�JURXS�ZDV�LQVLJQL¿FDQW��S!�������&RQFOXVLRQ��2XU�GDWD�VXJJHVW�
WKH�K\SRWKHVLV�RI�WKH�OHDGLQJ�UROH�RI�DQJLRJHQLF�GLVWXUEDQFHV�LQ�WKH�HDUO\�
RQVHW�3(�ZKLFK�LV�UHÀHFWHG�E\�WKH�NH\�DQJLRJHQLF�IDFWRUV�GRZQ�UHJXODWLRQ��
/DWH�RQVHW�3(�FRXOG�EH� DW� OHDVW� SDUWLDOO\� FRQQHFWHG�ZLWK�K\SR[LD� LQ� WKH�
REVWUXFWLYH�VOHHS�DSQRH�V\QGURPH�

ɆȺɋɋȺ�ɌȿɅȺ�ɇɈȼɈɊɈɀȾȿɇɇɕɏ�ɇȺ�ɍɊɈȼɇȿ�
ɉɈɉɍɅəɐɂɂ�ȻȿɅȽɈɊɈȾɋɄɈɃ�ɈȻɅȺɋɌɂ
ȼ�ȿ��Ʉɨɫɵɯ��ȿ�Ⱦ��Ⱦɟɦɱɟɧɤɨ��ɂ�ȼ��Ʉɚɥɚɲɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɋ��Ɉɪɥɨɜɚ
Ȼɟɥɝɨɪɨɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ� ɦɚɫɫɚ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ� ±�
ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɚɹ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɪɨɠɞɚɸɳɟɝɨɫɹ�
ɩɨɬɨɦɫɬɜɚ��ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɜɨɤɭɩɧɨɫɬɶɸ�ɰɟɥɨɝɨ�ɪɹɞɚ�ɮɚɤɬɨɪɨɜ��ɫɪɟɞɢ�
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ɤɨɬɨɪɵɯ�ɮɢɡɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɪɨɞɢɬɟɥɟɣ��ɷɤɨɥɨɝɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ɯɚɪɚɤɬɟɪ� ɩɢɬɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɣ�� ɨɫɨɛɟɧɧɨɫɬɢ�
ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɨɹɜɢɥɢɫɶ� ɫɨɨɛɳɟɧɢɹ�
ɨ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɨɠɢɞɚɟɦɨɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ� ɠɢɡɧɢ� ɜ� ɬɨɦ� ɢɥɢ�
ɢɧɨɦ�ɪɟɝɢɨɧɟ�ɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɦɚɫɫɵ�ɬɟɥɚ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɧɚ�ɦɨɦɟɧɬ�
ɪɨɠɞɟɧɢɹ� �ɋɬɚɪɨɞɭɛɨɜ� ȼ�ɂ��� ɋɭɯɚɧɨɜɚ� Ʌ�ɉ��� ������� ɉɪɢ� ɷɬɨɦ� ɜ�
ɨɬɧɨɲɟɧɢɢ�ɦɚɥɨɜɟɫɧɵɯ� ɞɟɬɟɣ� ɜɵɹɜɥɟɧɚ� ɨɬɪɢɰɚɬɟɥɶɧɚɹ� ɤɨɪɪɟɥɹɰɢɹ��
ɱɟɦ� ɛɨɥɶɲɟ� ɪɨɠɞɚɟɬɫɹ� ɦɚɥɨɜɟɫɧɵɯ� ɞɟɬɟɣ�� ɬɟɦ� ɧɢɠɟ� ɨɠɢɞɚɟɦɚɹ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɪɟɝɢɨɧɟ�� Ƚɢɩɨɬɟɡɚ� ©ɜɟɫ�
ɩɪɢ�ɪɨɠɞɟɧɢɢ�±�ɷɬɨ�ɧɚɜɫɟɝɞɚª�ɫɬɚɧɨɜɢɬɫɹ�ɜɫɟ�ɛɨɥɟɟ�ɩɨɩɭɥɹɪɧɨɣ�ɧɟ�
ɬɨɥɶɤɨ� ɩɨɬɨɦɭ�� ɱɬɨ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ� ɢɧɞɢɤɚɬɨɪɨɦ�
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɞɚɧɧɨɝɨ� ɥɢɰɚ�� ɧɨ�
ɬɚɤɠɟ� ɜɫɥɟɞɫɬɜɢɟ� ɟɝɨ� ɤɨɪɪɟɥɹɰɢɢ� ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɜ� ɩɨɫɥɟɞɭɸɳɟɣ�
ɠɢɡɧɢ��%DVVR�2����������ɗɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ�ɧɚɛɥɸɞɟɧɢɹ�ɩɨɤɚɡɚɥɢ��
ɱɬɨ�ɫɪɟɞɢ�ɦɚɥɨɜɟɫɧɵɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɩɨɜɵɲɚɟɬɫɹ�ɪɢɫɤ�ɫɦɟɪɬɧɨɫɬɢ�
ɢɥɢ� ɢɧɜɚɥɢɞɧɨɫɬɢ� ɢ� ɯɪɨɧɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜ� ɫɥɭɱɚɟ� ɢɯ�
ɜɵɠɢɜɚɧɢɹ�� ɋɨɝɥɚɫɧɨ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɫɬɚɬɢɫɬɢɤɟ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��
ɞɨɥɹ� ɦɚɥɨɜɟɫɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɟɬɫɹ� ɩɨ�
ɫɬɪɚɧɚɦ� ɢ� ɪɟɝɢɨɧɚɦ�ɦɢɪɚ�� ȼ� ����� ɝɨɞɭ� ɢɯ� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɤɨɥɟɛɚɥɫɹ�
ɨɬ����±�����ɜ�ɫɬɪɚɧɚɯ�ɋɤɚɧɞɢɧɚɜɢɢ�ɞɨ����±�����ɜ�ɫɬɪɚɧɚɯ�Ɂɚɩɚɞɧɨɣ�
ȿɜɪɨɩɵ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɜ�Ɋɨɫɫɢɢ�±�������ɜ�ɋɒȺ�±��������2(&'���������
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼ� ɫɜɹɡɢ� ɫ� ɢɡɥɨɠɟɧɧɵɦ�� ɢɡɭɱɟɧ� ɜ� ɞɢɧɚɦɢɤɟ�
ɫɨɫɬɚɜ� ɩɨɩɭɥɹɰɢɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɩɨ� ɦɚɫɫɟ� ɬɟɥɚ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�
ɜ� Ȼɟɥɝɨɪɨɞɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ�
ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɩɨɫɥɭɠɢɥɢ� ɞɚɧɧɵɟ� ɨɮɢɰɢɚɥɶɧɨɣ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�
ɨɬɱɟɬɧɨɫɬɢ�ɨɛɥɚɫɬɧɨɝɨ�ɞɟɩɚɪɬɚɦɟɧɬɚ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɢ�ɫɨɰɢɚɥɶɧɨɣ�
ɡɚɳɢɬɵ�ɝɥɭɛɢɧɨɣ�ɜ����ɝɨɞ�ɜ�ɩɟɪɢɨɞ�����±�����ɝ�ɝ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɧɚɥɢɡ�
ɞɚɧɧɵɯ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɜ������ɝɨɞɭ�ɧɚ�������ɪɨɞɨɜ��ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ�ɜ�
ɨɛɥɚɫɬɢ��ɭ����������������ɠɟɧɳɢɧ�ɛɟɪɟɦɟɧɧɨɫɬɶ�ɛɵɥɚ�ɦɧɨɝɨɩɥɨɞɧɨɣ��
ɩɨɷɬɨɦɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɪɨɞɢɥɨɫɶ� ������� ɉɥɨɞɨɜ� ɫ� ɷɤɫɬɪɟɦɚɥɶɧɨ�
ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� ɞɨ� ������� ɝɪɚɦɦɨɜ� ɪɨɞɢɥɨɫɶ� ��� ��������������
ɏɨɬɹ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɦɚɫɫɨɣ�ɞɨ��������ɜɩɥɨɬɶ�ɞɨ������ɝɨɞɚ�ɜ�ɧɚɲɟɣ�
ɫɬɪɚɧɟ� ɨɬɧɨɫɢɥɢ� ɤ� ɤɚɬɟɝɨɪɢɢ� ɩɨɡɞɧɟɝɨ� ɜɵɤɢɞɵɲɚ�� ɬɟɦ� ɧɟ� ɦɟɧɟɟ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɭɱɟɬ� ɢɯ� ɪɨɠɞɟɧɢɹ� ɩɪɨɜɨɞɢɥɫɹ�� ɉɥɨɞɨɜ� ɫ� ɨɱɟɧɶ�
ɧɢɡɤɨɣ�ɦɚɫɫɨɣ� ɬɟɥɚ� ɞɨ� ������� ɝɪɚɦɦɨɜ� ɪɨɞɢɥɨɫɶ� ��� �������������ɢ�
ɫ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɞɨ�������� ɝɪɚɦɦɨɜ�±����� �������������Ⱥɛɫɨɥɸɬɧɨɟ�
ɛɨɥɶɲɢɧɫɬɜɨ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ±� ���������� ɢɦɟɥɢ� ɧɨɪɦɚɥɶɧɭɸ�
ɦɚɫɫɭ� ɬɟɥɚ� ɜ� ɩɪɟɞɟɥɚɯ� ������±������� ɝɪɚɦɦɨɜ�� ���� ����������� ±�
ɛɵɥɢ�ɤɪɭɩɧɵɦɢ� �������� ɝɪɚɦɦɨɜ�ɢ�ɛɨɥɟɟ���ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɜ�ɨɛɳɟɣ�
ɫɥɨɠɧɨɫɬɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɟ� ɫ� ɩɨɧɢɠɟɧɧɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� ɫɨɫɬɚɜɢɥɢ�
����� ɨɬ� ɱɢɫɥɚ� ɪɨɞɢɜɲɢɯɫɹ� ɩɥɨɞɨɜ� ɜ� ɬɨɦ� ɝɨɞɭ�� Ⱦɜɚ� ɞɟɫɹɬɢɥɟɬɢɹ�
ɫɩɭɫɬɹ�ɜ�ɨɛɥɚɫɬɢ�ɪɨɞɢɥɨɫɶ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɧɚ�������ɛɨɥɶɲɟ�±��������
ɇɨɜɨɪɨɠɞɟɧɧɵɟ� ɫ� ɷɤɫɬɪɟɦɚɥɶɧɨ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� ɫɨɫɬɚɜɢɥɢ�
������������ ɫ� ɨɱɟɧɶ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ±� ����������� ɫ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ�
±� �����������ɇɨɪɦɚɥɶɧɭɸ�ɦɚɫɫɭ� ɬɟɥɚ� ɢɦɟɥɢ� ����������� ɤɪɭɩɧɭɸ�±�
����������ȼɵɜɨɞɵ��ɉɨ�ɦɟɪɟ�ɩɨɜɵɲɟɧɢɹ�ɜɧɢɦɚɧɢɹ�ɤ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ�
ɢ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɟ� ɨɛɳɟɟ� ɱɢɫɥɨ� ɪɨɞɨɜ� ɭɜɟɥɢɱɢɥɨɫɶ��
ɨɞɧɚɤɨ�ɜ������ɝɨɞɭ�ɱɢɫɥɨ�ɢɯ�ɧɟ�ɞɨɫɬɢɝɥɨ�ɭɪɨɜɧɹ�ɞɚɠɟ������ɝɨɞɚ��ɬ�ɟ��
ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ�ɧɚɫɟɥɟɧɢɹ�ɨɬɫɬɚɟɬ�ɩɪɢɦɟɪɧɨ�ɧɚ����ɝɨɞɚ��Ɋɨɠɞɟɧɢɟ�
ɚɛɫɨɥɸɬɧɨɝɨ� ɱɢɫɥɚ� ɦɚɥɨɜɟɫɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɭɜɟɥɢɱɢɥɨɫɶ� ɜ�
ɤɚɠɞɨɣ�ɤɚɬɟɝɨɪɢɢ��ɚ�ɜ�ɨɛɳɟɣ�ɫɥɨɠɧɨɫɬɢ�ɱɢɫɥɨ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɦɟɧɟɟ�
������� ɝɪɚɦɦɨɜ�ɭɜɟɥɢɱɢɥɨɫɶ�ɩɨɱɬɢ�ɜ���ɪɚɡ� �����ɪɚɡɚ���ɭɞɟɥɶɧɵɣ�ɜɟɫ�
ɢɯ�ɜ�ɩɨɩɭɥɹɰɢɢ�ɨɛɥɚɫɬɢ�ɜɵɪɨɫ�ɫ����������ɞɨ������������ɜ�����ɪɚɡɚ���
ȿɫɥɢ����ɥɟɬ�ɧɚɡɚɞ�ɬɨɥɶɤɨ�ɤɚɠɞɵɣ����ɵɣ�ɧɨɜɨɪɨɠɞɟɧɧɵɣ�ɢɦɟɥ�ɦɚɫɫɭ�
ɧɢɠɟ�ɧɨɪɦɵ��ɬɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�±�ɤɚɠɞɵɣ���ɵɣ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɡɚ�ɞɜɚ�ɞɟɫɹɬɢɥɟɬɢɹ�ɫɪɟɞɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɩɪɨɢɡɨɲɥɨ�ɫɭɳɟɫɬɜɟɧɧɨɟ�
ɭɜɟɥɢɱɟɧɢɟ� ɱɢɫɥɚ� ɪɨɠɞɟɧɢɣ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫ� ɧɢɡɤɨɣ�ɦɚɫɫɨɣ� ɬɟɥɚ��
ɱɬɨ� ɱɚɫɬɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ� ɨɬɪɚɠɚɟɬɫɹ� ɧɚ� ɫɬɚɧɨɜɥɟɧɢɢ� ɢɯ� ɡɞɨɪɨɜɶɹ��
ɚ�ɬɚɤɠɟ�ɭɜɟɥɢɱɢɥɚɫɶ��ɧɨ�ɜ�ɦɟɧɶɲɟɣ�ɫɬɟɩɟɧɢ��ɞɨɥɹ�ɤɪɭɩɧɵɯ�ɩɥɨɞɨɜ��
ȼɫɟ�ɷɬɨ�ɩɪɢɜɟɥɨ�ɤ�ɬɨɦɭ��ɱɬɨ�ɡɚ�ɢɡɭɱɚɟɦɵɣ�ɩɟɪɢɨɞ�ɭɦɟɧɶɲɢɥɚɫɶ�ɞɨɥɹ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɧɨɪɦɚɥɶɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɫ�����������ɞɨ�����������
�ɪ��������
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,QWURGXFWLRQ�� 7KH� LQGLYLGXDO� ZHLJKW� RI� D� QHZERUQ� ±� IXQGDPHQWDO�
ELRORJLFDO� FKDUDFWHULVWLF� RI� WKH� QDVFHQW� SRSXODWLRQ� GHWHUPLQHG� E\� D�
FRPELQDWLRQ� RI� VHYHUDO� IDFWRU�� LQFOXGLQJ� WKH� SK\VLFDO� SDUDPHWHUV� RI� WKH�
SDUHQWV��WKH�HQYLURQPHQWDO�VLWXDWLRQ��GLHW�SUHJQDQF\��IHDWXUHV�RI�D�FRXUVH�
RI� SUHJQDQF\�� 1RZ� WKHUH� ZHUH� PHVVDJHV� RQ� FRPPXQLFDWLRQ� EHWZHHQ�
H[SHFWHG� OLIH� H[SHFWDQF\� LQ� WKLV� RU� WKDW� UHJLRQ� DQG� LQGLFDWRUV� RI� ERG\�

ZHLJKW�RI�QHZERUQV�DW�WKH�WLPH�RI�WKH�ELUWK��6WDURGXERY�9�,��6XNKDQRYD�
/�3��� �������7KXV� FRQFHUQLQJ� FKLOGUHQ�ZLWK�ERG\�ZHLJKW� OHVV� WKDQ������
JUDPV��QHJDWLYH� FRUUHODWLRQ� LV� UHYHDOHG�� WKH�PRUH� LV� ERUQ� VXFK� FKLOGUHQ��
WKH�H[SHFWHG�OLIH�H[SHFWDQF\�RI�WKH�SRSXODWLRQ�LQ�WKH�UHJLRQ�LV�ORZHU��7KH�
K\SRWKHVLV�³ZHLJKW�DW�WKH�ELUWK�LV�IRUHYHU´�EHFRPHV�PRUH�DQG�PRUH�SRSXODU�
QRW� RQO\� EHFDXVH� WKLV� LQGLFDWRU� LV� WKH� LPSRUWDQW� LQGLFDWRU� RI� LQGLYLGXDO�
ELRORJLFDO�FKDUDFWHULVWLFV�RI�WKLV�SHUVRQ��EXW�DOVR�RZLQJ�WR�LWV�FRUUHODWLRQ�
ZLWK� GLVHDVHV� LQ� WKH� VXEVHTXHQW� OLIH� �%DVVR� 2�� ������� (SLGHPLRORJLFDO�
VWXGLHV�KDYH�VKRZQ�WKDW�LW�LV�DPRQJ�WKHVH�LQIDQWV�LQFUHDVHV�WKH�ULVN�RI�GHDWK�
RU� GLVDELOLW\� DQG� FKURQLF� GLVHDVHV� LQ� WKH� FDVH� RI� VXUYLYDO��$FFRUGLQJ� WR�
LQWHUQDWLRQDO� VWDWLVWLFV�� WKH�SURSRUWLRQ�RI� ORZ�ELUWK�ZHLJKW� LQIDQWV�KHDOWK�
YDULHV�FRQVLGHUDEO\�DFURVV�FRXQWULHV�DQG�UHJLRQV�RI�WKH�ZRUOG��,Q������WKHLU�
VSHFL¿F�ZHLJKW�ÀXFWXDWHG�IURP����±�����LQ�WKH�FRXQWULHV�RI�6FDQGLQDYLD�
WR����±�����LQ�FRXQWULHV�RI�:HVWHUQ�(XURSH��LQFOXGLQJ�LQ�5XVVLD�RI�±�������
LQ�WKH�86$�±��������2(&'���������$LP��,Q�FRQQHFWLRQ�ZLWK�WKH�IRUHJRLQJ��
LQ�WKH�VWXGLHG�SRSXODWLRQ�G\QDPLFV�RI�WKH�FRPSRVLWLRQ�RI�QHZERUQV�ELUWK�
ZHLJKW�LQ�WKH�%HOJRURG�UHJLRQ��0DWHULDOV�DQG�PHWKRGV��0DWHULDO�IRU�WKH�VWXG\�
ZDV�FRPSLOHG�XVLQJ�RI¿FLDO�VWDWLVWLFDO�UHSRUWV�RI�WKH�UHJLRQDO�GHSDUWPHQW�RI�
KHDOWK�DQG�VRFLDO�ZHOIDUH�GHSWK�RI����\HDUV�LQ�WKH�SHULRG�����±�����\HDUV��
5HVXOWV��7KH� DQDO\VLV� RI� GDWD� VKRZHG� WKDW� LQ� ����� RQ� ������ FKLOGELUWK�
UHJLVWHUHG�LQ�DUHD��DW����������������ZRPHQ�SUHJQDQF\�ZDV�SRO\FDUSRXV�
WKHUHIRUH� QHZERUQV� ZDV� ERUQ� ������� )HWXVHV� ZLWK� H[WUHPHO\� ORZ� ELUWK�
ZHLJKW� WR��������JUDPV�ERUQ���� ��������������&KLOGUHQ�ZLWK�YHU\� ORZ�
ERG\�ZHLJKW�XS�WR��������JUDPV�ZDV�ERUQ�����������������DQG�ZLWK�D�ORZ�
ZHLJKW�XS�WR��������JUDPV�±������������������9DVW�PDMRULW\�RI�QHZERUQV�
±�����������KDG�QRUPDO�ERG\�ZHLJKW�ZLWKLQ�������±�������JUDPV������
�����������±�ZHUH�ODUJH���������JUDPV�DQG�PRUH���&RQVHTXHQWO\��D�WRWDO�
RI�QHZERUQV�DUH�XQGHUZHLJKW�ZHUH������RI�IHWXVHV�ERUQ�LQ�WKDW�\HDU��7ZR�
GHFDGHV�ODWHU�LQ�DUHDV�ZDV�ERUQ�QHZERUQ�������PRUH�±��������1HZERUQV�
ZLWK� H[WUHPHO\� ORZ� ERG\� ZHLJKW� PDGH� ������������ ZLWK� YHU\� ORZ�
ZHLJKW�±������������ZLWK�D� ORZ�ZHLJKW�±����������������������� ODUJH�
±����������KDG�QRUPDO�ERG\�ZHLJKW��&RQFOXVLRQ��,Q�SURFHVV�RI�DWWHQWLRQ�
LQFUHDVH� WR� D� GHPRJUDSKLF� DQG� PHGLFR�VRFLDO� SUREOHP� WRWDO� QXPEHU� RI�
FKLOGELUWK�LQFUHDVHG��KRZHYHU�LQ������WKH�QXPEHU�WKHP�GLGQ¶W�UHDFK�OHYHO�
HYHQ�������L�H��UHSURGXFWLRQ�RI�WKH�SRSXODWLRQ�ODJV�EHKLQG�DSSUR[LPDWHO\�
IRU����\HDUV��7KH�ELUWK�RI�DEVROXWH�QXPEHU�RI�VPDOO�ZHLJKW�RI�QHZERUQV�
LQFUHDVHG�LQ�HDFK�FDWHJRU\��DQG�LQ�WRWDO�WKH�QXPEHU�RI�QHZERUQV�OHVV�WKDQ�
�����JUDPV�LQFUHDVHG�DOPRVW�E\���WLPHV������WLPHV���WKHLU�VSHFL¿F�ZHLJKW�
LQ�SRSXODWLRQ�RI�DUHD�JUHZ�IURP����������WR������������E\�����WLPHV���
,I����\HDUV� DJR�RQO\�HYHU\���WK�QHZERUQ�KDG�ZHLJKW�EHORZ�QRUP��QRZ�
HYHU\��WK��7KXV��LQ�WZR�GHFDGHV��DPRQJ�QHZERUQV�WKHUH�ZDV�DQ�HVVHQWLDO�
LQFUHDVH� LQ�QXPEHU�RI� ELUWKV�RI� QHZERUQV�ZLWK� ORZ�ERG\�ZHLJKW� WKDW� LV�
RIWHQ�DGYHUVHO\�UHÀHFWHG�LQ�IRUPDWLRQ�RI�WKHLU�KHDOWK��DQG�DOVR�LQFUHDVHG��
EXW� WR� D� OHVVHU� H[WHQW� D� VKDUH�RI� ODUJH�QHZERUQV��$OO� WKLV� OHG� WR� WKDW� IRU�
WKH�VWXGLHG�SHULRG�WKH�VKDUH�RI�QHZERUQV�ZLWK�QRUPDO�ERG\�ZHLJKW�IURP�
����������WR������������S��������GHFUHDVHG�

ɉȺɌɈȽȿɇȿɌɂɑȿɄɋɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɉɊȿɗɄɅȺɆɉɋɂɂ
ȼ�Ɉ��ɒɩɢɪɤɨ��Ⱥ�Ɇ��Ɋɚɦɚɡɚɧɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��Ʉ�Ɋ��Ȼɨɧɞɚɪɟɧɤɨ��ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ⱥ��
Ɉɡɨɥɢɧɹ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɤɨɥɨ� ���� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɨɫɥɨɠɧɹɟɬɫɹ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ�
�ɉɗ���ɩɪɢɜɨɞɹɳɟɣ�ɤ�ɩɨɥɢɨɪɝɚɧɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��Ʉ�ɚɤɭɲɟɪɫɤɢɦ�
ɩɨɫɥɟɞɫɬɜɢɹɦ� ɉɗ� ɨɬɧɨɫɹɬ� ɫɢɧɞɪɨɦ� ɡɚɞɟɪɠɤɢ� ɪɨɫɬɚ� ɩɥɨɞɚ��
ɩɪɟɠɞɟɜɪɟɦɟɧɧɭɸ� ɨɬɫɥɨɣɤɭ� ɧɨɪɦɚɥɶɧɨ� ɪɚɫɩɨɥɨɠɟɧɧɨɣ� ɩɥɚɰɟɧɬɵ��
ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɟ�ɪɨɞɵ��ȼ�ɫɬɪɭɤɬɭɪɟ�ɩɪɢɱɢɧ�ɦɚɬɟɪɢɧɫɤɨɣ�ɫɦɟɪɬɧɨɫɬɢ�
ɉɗ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ�������ɞɨ������Ʉ�ɨɞɧɨɣ�ɢɡ�ɝɢɩɨɬɟɡ��ɨɛɴɹɫɧɹɸɳɟɣ�
ɮɟɧɨɦɟɧ�ɉɗ��ɨɬɧɨɫɹɬ�©ɷɧɞɨɬɨɤɫɢɧɨɜɭɸ�ɬɟɨɪɢɸª��ɋɟɪɨɜ�ȼ�ɇ����������
ɫɜɹɡɚɧɧɭɸ� ɫ� ɰɢɪɤɭɥɹɰɢɟɣ� ɥɢɩɨɩɨɥɢɫɚɯɚɪɢɞɨɜ� ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ�
ɛɚɤɬɟɪɢɣ� �Ʌɉɋ��� ɢɧɞɭɰɢɪɭɸɳɢɯ� ɰɢɬɨɤɢɧɨɜɵɣ� ɤɚɫɤɚɞ� ɢ� ɪɚɡɜɢɬɢɟ�
ɯɚɪɚɤɬɟɪɧɵɯ� ɰɢɬɨɤɢɧ�ɨɩɨɫɪɟɞɨɜɚɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɝɨɦɟɨɫɬɚɡɚ�
ɨɪɝɚɧɢɡɦɚ� ɛɟɪɟɦɟɧɧɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɫɬɚɧɨɜɢɬɶ� ɪɨɥɶ� Ʌɉɋ�
ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɛɚɤɬɟɪɢɣ� ɜ� ɪɚɡɜɢɬɢɢ� ɉɗ� ɞɥɹ� ɪɚɫɲɢɪɟɧɢɹ�
ɩɪɟɞɫɬɚɜɥɟɧɢɣ� ɨ� ɩɚɬɨɝɟɧɟɡɟ� ɞɚɧɧɨɝɨ� ɨɫɥɨɠɧɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ� ɩɨɥɧɨɟ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�
���� ɛɟɪɟɦɟɧɧɵɯ� ɜɨ� ɜɬɨɪɨɣ� ɩɨɥɨɜɢɧɟ� ɝɟɫɬɚɰɢɢ�� ɍ� ��� ɛɟɪɟɦɟɧɧɵɯ�
�ɩɨɞɝɪɭɩɩɚ����ɭɫɬɚɧɨɜɢɥɢ�ɝɟɫɬɚɰɢɨɧɧɭɸ�ɚɪɬɟɪɢɚɥɶɧɭɸ�ɝɢɩɟɪɬɟɧɡɢɸ��
ɭ����ɠɟɧɳɢɧ��ɩɨɞɝɪɭɩɩɚ����±�ɉɗ�ɫɪɟɞɧɟɣ�ɬɹɠɟɫɬɢ�ɢ�ɭ�����ɩɨɞɝɪɭɩɩɚ����
±�ɬɹɠɟɥɚɹ�ɉɗ��Ʉɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�±����ɠɟɧɳɢɧ�ɫ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ�
ɬɟɱɟɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ʌɚɛɨɪɚɬɨɪɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɤɥɸɱɚɥɢ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ� ɰɢɬɨɤɢɧɨɜ� 71)�DOID��
,/��� ,/��� ,/��� ,/���� ,)1�JDPPD� �ɁȺɈ� ©ȼɟɤɬɨɪ�Ȼɟɫɬª�� Ɋɨɫɫɢɹ���
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Ɉɰɟɧɤɭ� ɫɬɟɩɟɧɢ� ɷɧɞɨɬɨɤɫɢɧɟɦɢɢ� ɩɪɨɜɨɞɢɥɢ� ɩɨ� ɤɨɧɰɟɧɬɪɚɰɢɢ�Ʌɉɋ�
ɫ�ɥɢɡɚɬɨɦ�ɚɦɟɛɨɰɢɬɨɜ�/,08/86�ɯɪɨɦɨɝɟɧɧɵɦ�ɦɟɬɨɞɨɦ�ɩɨ�ɤɨɧɟɱɧɨɣ�
ɬɨɱɤɟ� ɫɨɫɬɨɹɧɢɹ� ɚɧɬɢɷɧɞɨɬɨɤɫɢɧɨɜɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ� ±� ɩɨ� ɭɪɨɜɧɸ�
ɥɢɩɨɩɨɥɢɫɚɯɚɪɢɞ�ɫɜɹɡɵɜɚɸɳɟɝɨ�ɛɟɥɤɚ��/%3��ɢ�,J*�ɤ�FRUH�ɪɟɝɢɨɧɭ�Ʌɉɋ�
ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��©+\ɋXOWELRWHFKQRORJ\ª��Ƚɨɥɥɚɧɞɢɹ���ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ�
ɚɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɫɨɜɪɟɦɟɧɧɨɝɨ�
ɩɚɤɟɬɚ�ɩɪɢɤɥɚɞɧɵɯ�ɩɪɨɝɪɚɦɦ��Ɉɩɢɫɚɬɟɥɶɧɚɹ�ɫɬɚɬɢɫɬɢɤɚ�ɜɤɥɸɱɚɥɚ�ɜ�
ɫɟɛɹ�ɨɩɪɟɞɟɥɟɧɢɟ�ɦɟɞɢɚɧɵ��0H��ɢ�ɢɧɬɟɪɤɜɚɪɬɢɥɶɧɨɝɨ�ɞɢɚɩɚɡɨɧɚ�>����
��@��Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ�ɭɜɟɥɢɱɟɧɢɟ�ɩɥɚɡɦɟɧɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ�Ʌɉɋ�ɭ�ɠɟɧɳɢɧ�ɫ�ɉɗ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɛɟɪɟɦɟɧɧɵɦɢ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ��ɜ����ɪɚɡ��ɞɨɫɬɢɝɚɸɳɟɟ�����������(8�ɦɥ�ɩɪɨɬɢɜ�
����������(8�ɦɥ��S����������Ʉɪɨɦɟ�ɬɨɝɨ��ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ�ɞɜɭɤɪɚɬɧɵɣ�
ɩɨɞɴɟɦ� ɬɢɬɪɨɜ� ,J*� ɤ� FRUH�ɪɟɝɢɨɧɭ� Ʌɉɋ� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɹ�
/%3� ɧɚ� ���� ɜ� ɩɥɚɡɦɟ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɉɗ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɝɪɭɩɩɨɣ�
ɤɨɧɬɪɨɥɹ�� ɂɡɦɟɧɟɧɢɟ� ɰɢɬɨɤɢɧɨɜɨɝɨ� ɫɬɚɬɭɫɚ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ�
ɩɨɜɵɲɟɧɢɟɦ�ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɰɢɬɨɤɢɧɨɜ� ,/���71)�DOID�� ,/��� ,/��
ɧɚ�ɮɨɧɟ� ɫɧɢɠɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɞɜɭɯ�7K��� ɰɢɬɨɤɢɧɨɜ�� ,/�� ±� ɜ� ����
ɪɚɡ�ɢ�,)1�JDPPD�±�ɜ���ɪɚɡɚ��ɫ�ɨɞɧɨɜɪɟɦɟɧɧɵɦ�ɭɜɟɥɢɱɟɧɢɟɦ�ɜ���ɪɚɡɚ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɫɧɨɜɧɨɝɨ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɰɢɬɨɤɢɧɚ� ,/����
ɍɫɬɚɧɨɜɥɟɧɵ� ɪɚɡɥɢɱɢɹ� ɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɹɯ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɉɗ��ɍɪɨɜɟɧɶ�Ʌɉɋ��0H��ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɩɪɢ�ɉɗ�
ɫɪɟɞɧɟɣ� ɬɹɠɟɫɬɢ� ɫɨɫɬɚɜɥɹɥ� ����(8�ɦɥ� >����� ���@�� ɚ� ɩɪɢ� ɬɹɠɟɥɨɣ�ɉɗ�
±� ���� (8�ɦɥ� >����� ���@� �S�������� Ɍɚɤɠɟ� ɨɬɦɟɱɟɧɨ�� ɱɬɨ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
,J*� ɤ� FRUH�ɪɟɝɢɨɧɭ� Ʌɉɋ� ,J*�0H�� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɝɟɫɬɚɰɢɨɧɧɨɣ�
ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɟɣ� ɞɨɫɬɢɝɚɥɚ� ����08�ɦɥ� >����� ���@�� ɬɨɝɞɚ�
ɤɚɤ� ɩɪɢ�ɉɗ� ɫɪɟɞɧɟɣ� ɬɹɠɟɫɬɢ� ɫɨɫɬɚɜɥɹɥɚ� ���08�ɦɥ� >���� ��@�� ɚ� ɩɪɢ�
ɬɹɠɟɥɨɣ� ±� ���� 08�ɦɥ� >���� ���@� �S������� S�������� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɭɪɨɜɟɧɶ� ɬɪɨɦɛɨɰɢɬɨɜ� ɫɨɫɬɚɜɥɹɥ� ������[����ɥ� ɩɪɢ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɨɫɥɨɠɧɟɧɧɨɣ� ɉɗ� �ɜ� ɤɨɧɬɪɨɥɟ� ±� ������ɯ����ɥ���
�S��������� ɫɤɨɪɨɫɬɶ� ɨɫɟɞɚɧɢɹ� ɷɪɢɬɪɨɰɢɬɨɜ� ɞɨɫɬɢɝɚɥɚ� ���������
ɦɦ�ɱ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� �ɜ� ɤɨɧɬɪɨɥɟ� ±� ��������� ɦɦ�ɱ��� �S���������
ɥɢɦɮɨɰɢɬɨɜ� ±� ���������� �ɜ� ɤɨɧɬɪɨɥɟ� ±� ������������ ɇɚɛɥɸɞɚɥɨɫɶ�
ɭɜɟɥɢɱɟɧɢɟ� ɩɟɱɟɧɨɱɧɵɯ� ɬɪɚɧɫɚɦɢɧɚɡ� ±� ɚɥɚɧɢɧɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɵ�
���������� ȿȾ�ɥ�� ɢ� ɚɫɩɚɪɬɚɬɚɦɢɧɨɬɪɚɧɫɮɟɪɚɡɵ� ����������� ȿȾ�ɥ��� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɬɟɱɟɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ����������
ȿȾ�ɥ� ɢ� ��������� ȿȾ�ɥ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� �S!������ S��������� ȼɵɜɨɞɵ��
ɂɡɦɟɧɟɧɢɹ� ɝɨɦɟɨɫɬɚɡɚ� ɩɪɢ� ɩɪɟɷɤɥɚɦɩɫɢɢ� ɜɨ� ɦɧɨɝɨɦ� ɢɞɟɧɬɢɱɧɵ�
ɬɚɤɨɜɵɦ� ɩɪɢ� ɫɢɫɬɟɦɧɨɦ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɦ� ɨɬɜɟɬɟ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ�
ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɭɤɚɡɚɧɧɨɟ�ɨɫɥɨɠɧɟɧɢɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɚɤɭɲɟɪɫɤɨɣ�ɦɨɞɟɥɢ�
ɫɢɫɬɟɦɧɨɣ� ɷɧɞɨɬɨɤɫɢɧɟɦɢɢ��ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɬɟɩɟɧɶ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɦɚɧɢɮɟɫɬɚɰɢɢ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɭɪɨɜɧɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ� Ʌɉɋ� ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ�
ɛɚɤɬɟɪɢɣ�ɜ�ɤɪɨɜɨɬɨɤɟ�ɢ�ɫɨɫɬɨɹɧɢɟɦ�ɚɧɬɢɷɧɞɨɬɨɤɫɢɧɨɜɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�

3$7+2*(1(7,&�)($785(6�2)�35((&/$036,$
9�2��6KSLUNR��$�0��5DPD]DQRYD
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL�.�5��%RQGDUHQNR��'0HG6FL��3URI��/�$��
2]ROLQ\D
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��,W�LV�NQRZQ�WKDW�DERXW�����RI�SUHJQDQFLHV�DUH�FRPSOLFDWHG�
E\�SUHHFODPSVLD��3(���WKDW�OHDGV�WR�SRO\RUJDQLFLQVXI¿FLHQF\��)HWDO�JURZWK�
UHWDUGDWLRQ�� SUHPDWXUH� GHWDFKPHQW� RI� WKH� SODFHQWD�� SUHPDWXUH� ELUWK� DUH�
WKHKDUG� REVWHWULF� FRQVHTXHQFHV� RI� 3(�� 0DWHUQDO� PRUWDOLW\� IURP� 3(� LV�
������ WR� ����� 2QH� RI� WKH� K\SRWKHVHV� WR� H[SODLQ� WKH� SKHQRPHQRQ� RI�
3(� LQFOXGH� ³HQGRWR[LQ� WKHRU\´� �9�1�� 6HURY�� ������� DVVRFLDWHG�ZLWK� WKH�
FLUFXODWLRQ�RI�JUDP�QHJDWLYH�EDFWHULD�OLSRSRO\VDFFKDULGH��/36���LQGXFLQJ�
F\WRNLQH� FDVFDGH� DQG� WKH� GHYHORSPHQW� RI� VSHFL¿F� F\WRNLQH�PHGLDWHG�
GLVRUGHUV�RI�SUHJQDQW�ZRPDQ¶V�RUJDQLVP¶V�KRPHRVWDV��$LP��7KH�JRDO�ZDV�
WR�HVWDEOLVK�WKH�UROH�RI�/36�RI�JUDP�QHJDWLYH�EDFWHULD�LQ�WKH�GHYHORSPHQW�
RI�3(�WR�H[SDQG�XQGHUVWDQGLQJ�RI�WKH�SDWKRJHQHVLV�RI�WKLV�FRPSOLFDWLRQ��
0DWHULDOV�DQG�PHWKRGV��$�FRPSOHWH�FOLQLFDO�DQG�ODERUDWRU\�H[DPLQDWLRQ�RI�
����SUHJQDQW�ZRPHQ�LQ�WKH�VHFRQG�KDOI�RI�JHVWDWLRQ�ZDV�KHOG��*HVWDWLRQDO�
K\SHUWHQVLRQ� ZDV� GLDJQRVHG� DPRQJ� ��� SUHJQDQW� ZRPHQ� �VXEJURXS� ����
DPRQJ����ZRPHQ� �VXEJURXS����±�3(�RI� DYHUDJH� VHYHULW\� DQGDPRQJ����
�VXEJURXS� ��� ±� VHYHUH� 3(�� 7KH� FRQWURO� JURXS� FRQVLVWHG� RI� ��� ZRPHQ�
ZLWK� SK\VLRORJLFDO� SUHJQDQF\�� /DERUDWRU\� WHVWV� LQFOXGHG� GHWHUPLQDWLRQ�
RI�(/,6$�F\WRNLQH�71)�DOID��,/���,/���,/���,/����,)1�JDPPD��©9HFWRU�
%HVW´�� 5XVVLD���$VVHVVPHQW� RI� WKH� H[WHQW� RI� HQGRWR[HPLD� FRQGXFWHG� E\�
/36� FRQFHQWUDWLRQ� /,08/86� DPHERF\WH� O\VDWH� FKURPRJHQLF� PHWKRG�
HQGSRLQW�VWDWH�DQWLHQGRWR[LQ�LPPXQLW\�±�WKH�OHYHO�RI�OLSRSRO\VDFFKDULGH�
ELQGLQJ� SURWHLQ� �/%3�� DQG� ,J*� DQWLERGLHV� WR� FRUH�UHJLRQ� RI� /36� LQ�
SODVPD� �³+\ɋXOWELRWHFKQRORJ\´�� WKH� 1HWKHUODQGV��� 6WDWLVWLFDO� DQDO\VLV�
RI�WKH�GDWD�ZDV�SHUIRUPHG�XVLQJ�D�PRGHUQ�DSSOLFDWLRQ�SDFNDJH�SURJUDP��

'HVFULSWLYHVWDWLVWLFV� LQFOXGHG�GHWHUPLQDWLRQ�RI� WKH�PHGLDQ� �0H��DQG� WKH�
LQWHUTXDUWLOH�UDQJH�>������@��5HVXOWV��7KH�LQFUHDVH�LQ�SODVPD�FRQFHQWUDWLRQV�
RI�EDFWHULDO�/36�DPRQJ�ZRPHQ�ZLWK�3(�FRPSDUHG�ZLWK�SUHJQDQW�FRQWURO�
JURXS�XS�WR����WLPHV��UHDFKLQJ�����������(8�PO�YHUVXV�����������(8�PO�
�S���������ZDV�GHWHFWHG��,Q�DGGLWLRQ��LW�ZDV�UHJLVWHUHG�WZLFH�,J*�WLWHUV�ULVH�
WR�FRUH�UHJLRQ�RI�/36�DQG�/%3�OHYHOV�LQFUHDVH�E\�����LQ�WKH�SODVPD�RI�
SUHJQDQW�ZRPHQ�ZLWK�3(��LQ�FRPSDULVRQ�ZLWK�WKH�FRQWURO�JURXS���&KDQJHV�
LQ� F\WRNLQH� VWDWXV� ZDV� FKDUDFWHUL]HG� E\� LQFUHDVLQJ� RISURLQÀDPPDWRU\�
F\WRNLQHV�,/���71)�DOID��,/���,/��GXH�WR�ORZHU�FRQFHQWUDWLRQV�RI�WZR�7K���
F\WRNLQHV���,/��±�����WLPHV�DQG�,)1�JDPPD�±���WLPHV��ZLWK�VLPXOWDQHRXV�
LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI���WLPHV�WKH�PDLQ�LQÀDPPDWRU\�F\WRNLQH�
,/����7KH�GLIIHUHQFHV�LQ�ODERUDWRU\�YDOXHV��GHSHQGLQJ�RQ�WKH�VHYHULW\�RI�
3(�ZHUH�GHWHFWHG��7KH�OHYHO�RI�/36��0H��LQ�WKH�EORRG�SODVPD�IRU�DYHUDJH�
VHYHULW\�3(�ZDV�����(8�PO�>��������@��DQG�IRU�VHYHUH�3(�±�����(8�PO�>�����
���@��S��������$OVR�LW�ZDV�QRWLFHG�WKDW�WKH�FRQFHQWUDWLRQ�RI�,J*�DQWLERGLHV�
WR� WKH� /36� FRUH�UHJLRQ� ,J*�� 0H�� LQ� SUHJQDQW� ZRPHQ� ZLWK� JHVWDWLRQDO�
K\SHUWHQVLRQ� UHDFKHG� ���� 08�PO� >����� ���@� �� ZKHUHDV� IRU� DYHUDJH�
VHYHULW\� 3(� ���08�PO� >���� ��@�� ZKLOH� KHDY\� ±� ����08�PO� >���� ���@�
�S�������S��������$IWHU�FRPSDULVRQ�RI�SHULSKHUDO�EORRG�DQG�ELRFKHPLFDO�
SDUDPHWHUV� LW� ZDV� UHYHDOHG� WKDW� WKH� VLJQL¿FDQW� GLIIHUHQFHV� EHWZHHQ� WKH�
FRPSDULVRQ�JURXSV�ZHUH�DOVR�FRPPRQ�IRU�D�QXPEHU�RI�RWKHU�LQGLFDWRUV��)RU�
H[DPSOH��SODWHOHW�OHYHO�ZDV�������[����O�GXULQJ�SUHJQDQF\�FRPSOLFDWHG�
E\�3(��FRQWURO�±�������ɯ����O����S���������HU\WKURF\WH�VHGLPHQWDWLRQ�UDWH�
UHDFKHG����������PP�K� LQ� WKH�PDLQ�JURXS� �FRQWURO� ±� ���������PP�K� ���
�S���������O\PSKRF\WHV�±������������WKH�FRQWURO�±�������������7KHUH�ZDV�
GHWHFWHG�DQ�LQFUHDVH�LQ�OLYHU�WUDQVDPLQDVH�±�DODQLQH�����������8�O��DQG�$67�
����������� 8�O��� FRPSDUHG� ZLWK� SK\VLRORJLFDO� SUHJQDQF\� ���������� 8�O�
DQG����������8�O��UHVSHFWLYHO\����S!������S���������&RQFOXVLRQ��&KDQJHV�
RI� KRPHRVWDVLV� LQ�SUHHFODPSVLD� LV� ODUJHO\� LGHQWLFDO� WR� WKRVH�RI� V\VWHPLF�
LQÀDPPDWRU\� UHVSRQVH� WKDW� DOORZV� XV� WR� FRQVLGHU� WKHVH� FRPSOLFDWLRQV�
DV� REVWHWULF�PRGHO� RI� V\VWHPLF� HQGRWR[HPLD�� ,W�ZDV� HVWDEOLVKHG� WKDW� WKH�
GHJUHH�RI�FOLQLFDO�PDQLIHVWDWLRQ�RI�K\SHUWHQVLYH�SUHJQDQF\�FRPSOLFDWLRQV�
LV�GHWHUPLQHG�E\�FRQFHQWUDWLRQ�OHYHOV�RI�/36�RI�*UDP�QHJDWLYH�EDFWHULD�LQ�
WKH�EORRG�VWUHDP�DQG�D�VWDWH�RI�LPPXQLW\�DQWLHQGRWR[LQ�

ɋɈɋɌɈəɇɂȿ�ɉɈɋɅȿȾɈȼ�ɉɊɂ�ɈɋɅɈɀɇȿɇɇɈɆ�Ɍȿɑȿɇɂɂ�
ȻȿɊȿɆȿɇɇɈɋɌɂ
ȿ�Ⱦ��Ⱦɟɦɱɟɧɤɨ��ȼ�ȿ��Ʉɨɫɵɯ��ɂ�ȼ��Ʉɚɥɚɲɧɢɤɨɜɚ��ɋ�ȼ��ȼɨɥɨɛɭɟɜɚ��
ɘ�ɂ��Ʉɨɛɟɥɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɋ��Ɉɪɥɨɜɚ
Ȼɟɥɝɨɪɨɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɚɬɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɩɥɚɰɟɧɬɵ� ɩɪɢ� ɨɫɥɨɠɧɟɧɧɨɦ� ɬɟɱɟɧɢɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɹɜɥɹɸɬɫɹ�
ɩɪɟɞɦɟɬɨɦ� ɝɥɭɛɨɤɨɝɨ� ɢɡɭɱɟɧɢɹ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ�
ɪɚɡɪɚɛɨɬɚɧɵ� ɪɚɡɥɢɱɧɵɟ� ɫɢɫɬɟɦɵ� ɨɰɟɧɤɢ� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɨɝɨ�
ɤɨɦɩɥɟɤɫɚ�� ɜɤɥɸɱɚɸɳɢɟ� ɜ� ɫɟɛɹ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɞɨɩɩɥɟɪɨɦɟɬɪɢɸ�� ɤɚɪɞɢɨɬɨɤɨɝɪɚɮɢɸ�� ɚ� ɬɚɤɠɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɵɯ� ɝɨɪɦɨɧɨɜ�ɢ� ɛɟɥɤɨɜ��ɇɨ� ɬɨɥɶɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ�
ɫɬɪɭɤɬɭɪɚ�ɩɥɚɰɟɧɬɵ�ɹɜɥɹɟɬɫɹ�ɜɟɞɭɳɢɦ�ɤɪɢɬɟɪɢɟɦ�ɚɧɚɥɢɡɚ�ɧɚɪɭɲɟɧɢɹ�
ɩɥɚɰɟɧɬɚɪɧɨɣ�ɮɭɧɤɰɢɢ��ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�ɩɪɨɜɟɞɟɧɨ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɫɥɟɞɨɜ� ɭ� ɠɟɧɳɢɧ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɨɫɥɨɠɧɟɧɢɹɦɢ�
ɛɟɪɟɦɟɧɧɨɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɩɚɬɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢ�
ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɨɫɥɟɞɨɜ� ɭ� ɠɟɧɳɢɧ� ɫ� ɨɫɥɨɠɧɟɧɧɵɦ�
ɬɟɱɟɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ�
�����ɢɫɬɨɪɢɹ�ɪɨɞɨɜ�ɢ�ɩɪɨɜɟɞɟɧɨ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ������
ɩɥɚɰɟɧɬɵ� ɪɨɞɢɥɶɧɢɰ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɨɫɥɨɠɧɟɧɢɹɦɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
Ɇɨɪɮɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɧɚɩɪɚɜɥɟɧɨ� ɧɚ� ɤɨɦɩɥɟɤɫɧɭɸ�
ɨɰɟɧɤɭ�ɨɪɝɚɧɚ��ɨɩɪɟɞɟɥɟɧɢɟ�ɦɚɫɫɵ�ɩɨɫɥɟɞɚ�ɢ�ɩɥɚɰɟɧɬɵ�ɛɟɡ�ɨɛɨɥɨɱɟɤ�
ɢ� ɩɭɩɨɱɧɨɝɨ� ɤɚɧɚɬɢɤɚ�� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɫɬɪɨɟɧɢɹ� ɦɚɬɟɪɢɧɫɤɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɥɚɰɟɧɬɵ� ɢ� ɜɵɱɢɫɥɟɧɢɟ� ɩɥɚɰɟɧɬɚɪɧɨ�ɩɥɨɞɨɜɨɝɨ�
ɤɨɷɮɮɢɰɢɟɧɬɚ�� Ƚɢɫɬɨɥɨɝɢɱɟɫɤɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ� ɩɨɞɜɟɪɝɚɥɢ� ɩɨ�
��� ɤɭɫɨɱɤɨɜ� ɪɚɡɦɟɪɨɦ� �ɯ�� ɫɦ� ɢɡ� ɰɟɧɬɪɚɥɶɧɵɯ�� ɩɚɪɚɰɟɧɬɪɚɥɶɧɵɯ�
ɢ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ� ɭɱɚɫɬɤɨɜ� ɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɞɢɫɤɚ�� ɜɤɥɸɱɚɹ� ɨɱɚɝɢ�
ɩɚɬɨɥɨɝɢɢ� ɢ� ɧɟɩɨɪɚɠɟɧɧɵɟ� ɭɱɚɫɬɤɢ�� �� ɤɭɫɨɱɤɚ� ɢɡ� ɩɭɩɨɜɢɧɵ� ɢ� ��
ɩɨɥɨɫɤɢ� ɢɡ� ɩɥɨɞɧɵɯ� ɨɛɨɥɨɱɟɤ�� ɫɤɪɭɱɟɧɧɵɯ� ɜ� ɫɩɢɪɚɥɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɚɤɥɸɱɟɧɢɹ� ɜɫɟ� ɩɨɫɥɟɞɵ�
ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ�ɧɚ���ɝɪɭɩɩɵ��ɫ�ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�
ɩɥɚɰɟɧɬɵ� ɢ� ɛɟɡ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɪɟɚɤɰɢɢ�� Ƚɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ�
ɢɡɦɟɧɟɧɢɹ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɜ�����ɫɥɭɱɚɟ���������ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɚɧɚɥɢɡɚ�� ɢɡ� ɧɢɯ� ɜ� ���� ɫɥɭɱɚɹɯ� ������ ɩɪɟɞɫɬɚɜɥɟɧɵ� ɝɧɨɣɧɵɦ�
ɯɨɪɢɨɞɟɰɢɞɭɢɬɨɦ�� ɜ� ���� ������±� ɝɧɨɣɧɵɦ�ɯɨɪɢɨɚɦɧɢɨɧɢɬɨɦ�� ɜ� ����
������±�ɝɧɨɣɧɵɦ�ɩɥɚɰɟɧɬɢɬɨɦ�ɢ�ɜ����ɫɥɭɱɚɟ�������±�ɧɟɤɪɨɬɢɱɟɫɤɢɦ�
ɯɨɪɢɨɞɟɰɢɞɭɢɬɨɦ�� Ɋɟɚɤɬɢɜɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɩɥɚɰɟɧɬɵ� ɛɟɡ� ɝɧɨɣɧɨɣ�
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ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɪɟɚɤɰɢɢ� ɨɩɪɟɞɟɥɟɧɵ� ɜ� ����� ɫɥɭɱɚɹɯ� �������� ɢ�
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɩɪɢɡɧɚɤɚɦɢ�ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ��ɭɦɟɪɟɧɧɨ�ɜɵɪɚɠɟɧɧɵɟ�
ɢɧɜɨɥɸɬɢɜɧɨ�ɞɢɫɬɪɨɮɢɱɟɫɤɢɟ�ɢ�ɤɨɦɩɟɧɫɚɬɨɪɧɨ�ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɵɟ�
ɩɪɨɰɟɫɫɵ� ±� ���� ɫɥɭɱɚɟɜ�� ������ ɫɭɛɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ� �ɨɬɦɟɱɚɥɢɫɶ�
ɨɱɚɝɨɜɵɟ� ɢɥɢ� ɞɢɮɮɭɡɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɫɨɡɪɟɜɚɧɢɹ� ɜɨɪɫɢɧ� ±�
����� ɫɥɭɱɚɟɜ�� ����� ɢ� ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ� �ɪɟɡɤɨ� ɜɵɪɚɠɟɧɧɵɟ�
ɢɧɜɨɥɸɬɢɜɧɨ� ±� ɞɢɫɬɪɨɮɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ±� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɮɢɛɪɢɧɨɢɞɚ��ɩɫɟɜɞɨɢɧɮɚɪɤɬɵ��ɤɚɥɶɰɢɧɨɡ��ɫɤɥɟɪɨɡ�ɜɨɪɫɢɧ��ɪɟɞɭɤɰɢɹ�
ɫɨɫɭɞɨɜ� ±� ɩɪɢ� ɫɥɚɛɨ� ɜɵɪɚɠɟɧɧɵɯ� ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ� ɪɟɚɤɰɢɹɯ� ±� ����
ɫɥɭɱɚɟɜ�� ����� ɯɪɨɧɢɱɟɫɤɨɣ� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��
ɫɟɪɨɡɧɨɝɨ� ɞɟɰɢɞɭɢɬɚ� ����� ɫɥɭɱɚɟɜ�� ������ ɂɡ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ�
ɢɫɬɨɪɢɣ� ɪɨɞɨɜ� ɨɬɦɟɱɟɧɨ�� ɱɬɨ� ɜ� ���� ɫɥɭɱɚɟɜ� ɜ� ɚɧɚɦɧɟɡɟ� ɢɦɟɥɢ�
ɦɟɫɬɨ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ�
�ɯɪɨɧɢɱɟɫɤɢɣ� ɦɟɬɪɨɷɧɞɨɦɟɬɪɢɬ�� ɯɪɨɧɢɱɟɫɤɢɣ� ɚɞɧɟɤɫɢɬ��� ɚɛɨɪɬɵ��
ɜɵɤɢɞɵɲɢ��ɩɪɟɪɵɜɚɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɩɨ�ɦɟɞɢɰɢɧɫɤɢɦ�ɩɨɤɚɡɚɧɢɹɦ�
ɧɚ� ɛɨɥɟɟ� ɩɨɡɞɧɢɯ� ɫɪɨɤɚɯ�� ɱɬɨ� ɫɨɫɬɚɜɢɥɨ� ����ɜ� ɝɪɭɩɩɟ� ɫ� ɝɧɨɣɧɵɦɢ�
ɢɡɦɟɧɟɧɢɹɦɢ� ɩɥɚɰɟɧɬɵ�� ȼ� ���� ɫɥɭɱɚɹɯ� ɨɬɦɟɱɟɧɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ�
ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� �ɝɟɫɬɨɡ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ�� ɭɝɪɨɡɚ�
ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɫɪɨɤɚɯ�� ɩɪɢɡɧɚɤɢ� ɂɐɇ���
ɱɬɨ� ɫɨɫɬɚɜɢɥɨ� ������� ȼ� ���� ɫɥɭɱɚɹɯ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɟ�
ɫɨɫɬɨɹɧɢɟ�ɦɚɬɨɱɧɨ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ�ɛɚɪɶɟɪɚ��ɏɎɉɇ��ɏȼɍȽ��ɁȼɍɊ���ɱɬɨ�
ɫɨɫɬɚɜɢɥɨ��������ɑɚɫɬɨɬɚ�ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ�ɪɟɚɤɰɢɢ�ɩɥɚɰɟɧɬɵ�
ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɨɫɥɨɠɧɟɧɢɹɯ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɧɟɜɵɧɚɲɢɜɚɧɢɟ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�±������ɢɧɮɟɤɰɢɨɧɧɚɹ�ɩɚɬɨɥɨɝɢɹ�ɦɚɬɟɪɢ�±������ɝɟɫɬɨɡɵ�
±��������ɞɥɢɬɟɥɶɧɵɣ�ɛɟɡɜɨɞɧɵɣ�ɩɟɪɢɨɞ�±���������ɯɨɪɢɨɚɦɧɢɨɧɢɬ�ɜ�
ɪɨɞɚɯ� ±� ������� ɩɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� ɨɫɥɨɠɧɟɧɧɚɹ� ɁȼɍɊ�
ɩɥɨɞɚ� ±� ����� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ±� ����� ������ ɜ� ɝɪɭɩɩɟ�
ɠɟɧɳɢɧ�� ɪɨɞɨɪɚɡɪɟɲɟɧɧɵɯ� ɩɭɬɟɦ� ɨɩɟɪɚɰɢɢ� ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ��
ȼɵɜɨɞɵ�� ɉɪɢ� ɨɫɥɨɠɧɟɧɧɨɦ� ɬɟɱɟɧɢɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɩɪɟɨɛɥɚɞɚɸɬ�
ɪɟɚɤɬɢɜɧɵɟ� ɤɨɦɩɟɧɫɚɬɨɪɧɨ�ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ�
ɩɨɫɥɟɞɟ��ȼɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ�ɪɟɚɤɰɢɢ�ɜ�ɝɪɭɩɩɟ�
ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɩɥɚɰɟɧɬɚɪɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ��ɨɫɥɨɠɧɟɧɧɨɣ�ɁȼɍɊ�
ɩɥɨɞɚ��ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɢɧɮɟɤɰɢɨɧɧɵɣ�ɝɟɧɟɡ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�
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,QWURGXFWLRQ�� )HDWXUHV� RI� IRUPDWLRQ� RI� WKH� SODFHQWD� SDWKRORJLFDO� IHDWXUH�
LQ� FRPSOLFDWHG� SUHJQDQF\� ZHUH� WKH� VXEMHFW� RI� LQ�GHSWK� VWXG\� DURXQG�
WKH� ZRUOG�� $W� WKLV� WLPH�� KDV� GHYHORSHG� YDULRXV� V\VWHPV� RI� HYDOXDWLRQ�
RI� IHWRSODFHQWDO� FRPSOH[�� LQFOXGLQJ� XOWUDVRXQG�� FDUGLRWRFRJUDSK\��
GRSSOHURPHWULF� EORRG� FLUFXODWLRQ�� DQG� IHWRSODFHQWDO� KRUPRQHV� DQG�
SURWHLQV��%XW�RQO\�WKH�PRUSKRORJLFDO�VWUXFWXUH�RI�WKH�SODFHQWD�LV�D�OHDGLQJ�
FULWHULRQ�DQDO\VLV�RI�SODFHQWDO�IXQFWLRQ��,Q�WKLV�FRQQHFWLRQ��D�KLVWRORJLFDO�
VWXG\�RI�DIWHUELUWKV�LV�XQGHUWDNHQ�IRU�ZRPHQ�ZLWK�GLIIHUHQW�FRPSOLFDWLRQV�
RI�SUHJQDQF\��$LP��([SORUH�SDWKRPRUSKRORJLFDO�DQG�KLVWRORJLFDO�IHDWXUHV�
RI� DIWHUELUWKV� IRU� ZRPHQ� ZLWK� WKH� FRPSOLFDWHG� ÀRZ� RI� SUHJQDQF\��
0DWHULDOV� DQG� PHWKRGV�� $QDO\]HG� ����� KLVWRU\� RI� FKLOGELUWK� DQG� KHOG�
KLVWRORJLFDO� H[DPLQDWLRQ� ����� SODFHQWD� SXHUSHUDV� DIWHU� FKLOGELUWK� ZLWK�
GLIIHUHQW�FRPSOLFDWLRQV�RI�SUHJQDQF\��0RUSKRORJLFDO�UHVHDUFK�ZDV�VHQW�WR�
WKH�FRPSOH[�HVWLPDWLRQ�RI�RUJDQ��GHWHUPLQDWLRQ�RI�WKH�PDVV�RI�WKH�SODFHQWD�
DQG�WKH�SODFHQWD�DQG�XPELOLFDO�FRUG�XQZUDSSHG��IHDWXUHV�RI�D�VWUXFWXUH�RI�
PDWHUQDO�SODFHQWDO�VXUIDFH�DQG�FRPSXWDWLRQ�RI�SODFHQWD�IHWXV�FRHI¿FLHQW��
+LVWRORJLFDO�UHVHDUFK�LW�ZDV�H[SRVHG�WR�IRU����SLHFHV�PHDVXULQJ�D��ɯ��FP�
IURP�FHQWUDO��SDUDFHQWUDO�DQG�SHULSKHUDO�DUHDV�RI�SODFHQWD�GLVN��LQFOXGLQJ�
WKH�KHDUWKV�RI�SDWKRORJ\�DQG�XQVWDJJHUHG�DUHDV����SLHFHV�IURP�DQ�XPELOLFDO�
FRUG�DQG���VWUDNHV�IURP�WKH�IHWXV�VKHOOV�WZLVWHG�XS�LQ�D�VSLUDO��5HVXOWV��$OO�
DIWHUELUWKV�ZHUH�GLVWULEXWHG�WR���JURXSV��ZLWK�S\R�LQÀDPPDWRU\�FKDQJHV�
RI�WKH�SODFHQWD�DQG�WKH�LQÀDPPDWRU\�UHVSRQVH��3\R�LQÀDPPDWRU\�FKDQJHV�
UHJLVWHUHG� LQ� ���� �������� KLVWRORJLFDO� DQDO\VLV� LQFOXGLQJ� ���� FDVHV�
������ SUHVHQWHG� RI� KRULRGHFLGXLWLV� SXUXOHQW�� ���� ������ LV� WKH� SXUXOHQW�
KRULRDPQLRQLWLV������������LV�WKH�SXUXOHQW�SODFHQWLWLV�DQG����FDVHV�������
±�QHFURWL]LQJ�KRULRGHFLGXLWLV��7KH�UHDFWLYH�FKDQJHV�RI�SODFHQWD�ZLWKRXW�D�
IHVWHULQJ� LQ� ÀDPPDWRU\� UHDFWLRQ� DUH� FHUWDLQ� LQ� ����� FDVHV� �������� DQG�
SUHVHQWHG� E\� WKH� VLJQV� RI� WKH� FRPSHQVDWHG� �PRGHUDWHO\� H[SUHVVHG� LV�
LQYROXWLYH� DQG� G\VWURSKLF� DQG� FRPSHQVDWRU\� DQG� DGDSWLYH� SURFHVVHV� ±�
����FDVHV�� ������ VXEFRPSHQVDWHG� �WKH�QLGDO�RU�GLIIXVH�G\VPDWXULWLHV�RI�
YLOOXVLV�±������FDVHV�ZHUH�PDUNHG�������DQG�GHFRPSHQVDWHG��VXGGHQO\�
H[SUHVVHG� LV� LQYROXWLYH� DQG� G\VWURSKLF� FKDQJHV� ±� D� ODUJH� QXPEHU� RI�
¿EULQRLG�� SVHYGRLQIDUFWLRQ�� FDOFL¿FDWLRQ�� VFOHURVLV� RI� YLOOXVLV�� UHGXFWLRQ�
RI�YHVVHOV�±�ZLWK�ZHDNO\�H[SUHVVHG�FRPSHQVDWRU\�UHDFWLRQV�±�����FDVHV��

����� RI� WKH� FKURQLF� IHWRSODFHQWDO� LQVXI¿FLHQF\�� VHURXV� GHFLGXLWLV� �����
FDVHV�� ������ 'DWD� DQDO\VLV� RI� ELUWK� VWRULHV� QRWHG� WKDW� WKH� ���� FDVHV� LQ�
KLVWRU\� WKHUH�KDYH�EHHQ� LQÀDPPDWRU\�GLVHDVHV�RI� IHPDOH�JHQLWDO�RUJDQV��
DERUWLRQ�� PLVFDUULDJHV� DQG� WHUPLQDWLRQV� IRU� PHGLFDO� UHDVRQV� DW� D� ODWHU�
GDWH��ZKLFK�DPRXQWHG�WR�����LQ�WKH�JURXS�ZLWK�SXUXOHQW�FKDQJHV�RI�WKH�
SODFHQWD�� ,Q����� FDVHV�REVHUYHG� DGYHUVH�SUHJQDQF\� �JHVWRVLV� RI� YDU\LQJ�
GHJUHHV� RI� VHYHULW\�� WKUHDW� RI� WHUPLQDWLRQ� RI� SUHJQDQF\� LQ� GLIIHUHQW�
SHULRGV��FHUYLFDO�LQFRPSHWHQFH���ZKLFK�DPRXQWHG�WR��������,Q�����FDVHV��
SDWKRORJLFDO�FRQGLWLRQ�ZDV�GHWHUPLQHG�E\�WKH�XWHUR�SODFHQWDO�EDUULHU��WKH�
FKURQLF�IHWRSODFHQWDO�LQVXI¿FLHQF\��FKURQLF�LQWUDXWHULQH�IHWDO�K\SR[LD��IHWDO�
GHYHORSPHQWDO�GHOD\�V\QGURPH���ZKLFK�DPRXQWHG�WR��������7KH�IUHTXHQF\�
RI� S\R�LQÀDPPDWRU\� UHDFWLRQ� RI� WKH� SODFHQWD� LQ� FDVH� RI� FRPSOLFDWLRQV�
GXULQJ�SUHJQDQF\��PLVFDUULDJH�±������LQIHFWLRXV�SDWKRORJ\�RI�WKH�PRWKHU�
±�����±��������JHVWRVHV��ORQJ�ZDWHUOHVV�SHULRG�LV��������FKRULRDPQLRQLWLV�
LQ�FKLOGELUWK�±��������SODFHQWDO� LQVXI¿FLHQF\�� IHWDO�GHYHORSPHQWDO�GHOD\�
V\QGURPH����������H[WUDJHQLWDO�SDWKRORJ\��������LQ�WKH�JURXS�RI�ZRPHQ�
DIWHU� DEGRPLQDO� VXUJLFDO� GHOLYHU\�� &RQFOXVLRQ�� &RPSOLFDWHG� SUHJQDQF\�
LV� GRPLQDWHG� E\� UHDFWLYH� FRPSHQVDWRU\�DGDSWLYH� FKDQJHV� LQ� SODFHQWD��
+LJK� IUHTXHQF\�RI� S\R�LQÀDPPDWRU\� UHVSRQVH� LQ� SUHJQDQW�ZRPHQ�ZLWK�
SODFHQWDO� LQVXI¿FLHQF\� FRPSOLFDWHG� ZLWK� IHWDO� GHYHORSPHQWDO� GHOD\�
V\QGURPH��LQGLFDWHV�WKH�LQIHFWLRXV�RULJLQ�RI�WKLV�SDWKRORJ\�

ɋɈȼɊȿɆȿɇɇɕȿ�ȺɋɉȿɄɌɕ�ȼȿȾȿɇɂə�ɊɈȾɈȼ�ɉɊɂ�
ɉɊȿɀȾȿȼɊȿɆȿɇɇɈɆ�ɂɁɅɂɌɂɂ�ɈɄɈɅɈɉɅɈȾɇɕɏ�ȼɈȾ
Ⱥ�Ⱥ��ɂɡɦɚɣɥɨɜ��Ⱥ�Ⱥ��Ɋɚɝɢɦɨɜɚ��Ɋ�ȼ��Ʌɟɭɯɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ƚ�Ɋ��ɏɚɣɪɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɚɤɭɲɟɪɫɤɨɣ� ɩɚɬɨɥɨɝɢɟɣ�
ɧɚ� ɞɨɧɨɲɟɧɧɨɦ� ɫɪɨɤɟ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɝɨɬɨɜɧɨɫɬɢ�
ɤ� ɪɨɞɚɦ� ɹɜɥɹɟɬɫɹ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɢɡɥɢɬɢɟ� ɨɤɨɥɨɩɥɨɞɧɵɯ� ɜɨɞ��
Ⱦɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɧɟ� ɫɭɳɟɫɬɜɭɟɬ� ɟɞɢɧɨɝɨ� ɜɡɝɥɹɞɚ� ɧɚ� ɬɚɤɬɢɤɭ�
ɜɟɞɟɧɢɹ� ɪɨɞɨɜ� ɩɪɢ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦ� ɢɡɥɢɬɢɢ� ɨɤɨɥɨɩɥɨɞɧɵɯ� ɜɨɞ��
ɋɟɝɨɞɧɹ�ɩɪɢ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ� ɫɭɳɟɫɬɜɭɸɬ�ɞɜɚ�ɩɨɞɯɨɞɚ�ɤ� ɜɟɞɟɧɢɸ�
ɪɨɞɨɜ�� ɚɤɬɢɜɧɚɹ� ɬɚɤɬɢɤɚ� ɨɩɪɟɞɟɥɹɟɬ� ɪɨɞɨɜɨɡɛɭɠɞɟɧɢɟ� ɱɟɪɟɡ� �±��
ɱɚɫɨɜ�ɩɨɫɥɟ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ�ɢɡɥɢɬɢɹ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ��ɜɬɨɪɚɹ�±�
ɚɤɬɢɜɧɨ�ɜɵɠɢɞɚɬɟɥɶɧɵɣ�ɩɟɪɢɨɞ�ɫ�ɰɟɥɶɸ�ɞɨɫɬɢɠɟɧɢɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�
ɝɨɬɨɜɧɨɫɬɢ� ɤ� ɪɨɞɚɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɛɵɥɨ� ɢɡɭɱɢɬɶ� ɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɪɨɞɨɜ�
ɢ� ɩɟɪɢɧɚɬɚɥɶɧɵɟ� ɢɫɯɨɞɵ� ɩɪɢ� ɪɚɡɧɵɯ� ɩɨɞɯɨɞɚɯ� ɜɟɞɟɧɢɹ� ɪɨɞɨɜ� ɩɪɢ�
ɞɨɧɨɲɟɧɧɨɦ� ɫɪɨɤɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦ�
ɢɡɥɢɬɢɟɦ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɚɰɢɟɧɬɤɢ�ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ�� ,� �ɨɫɧɨɜɧɚɹ�� ɝɪɭɩɩɚ� ±� ��� ɛɟɪɟɦɟɧɧɵɯ� ɫ�
ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦ� ɢɡɥɢɬɢɟɦ� ɨɤɨɥɨɩɥɨɞɧɵɯ� ɜɨɞ� ɧɚ� ɮɨɧɟ� ©ɧɟɡɪɟɥɨɣ�
ɢɥɢ� ɫɨɡɪɟɜɚɸɳɟɣª� ɲɟɣɤɢ� ɦɚɬɤɢ� ɩɨ� ɲɤɚɥɟ� Ȼɢɲɨɩɚ�� ɉɪɢ� ɜɟɞɟɧɢɢ�
ɞɚɧɧɨɣ� ɝɪɭɩɩɵ� ɛɵɥɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɚɤɬɢɜɧɨ�ɜɵɠɢɞɚɬɟɥɶɧɚɹ� ɬɚɤɬɢɤɚ�
ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɪɟɩɚɪɚɬɚ� ³Ɇɢɮɟɩɪɢɫɬɨɧ´� �ɩɟɪɜɵɣ� ɩɪɢɟɦ� ���� ɦɝ�
ɫɪɚɡɭ�ɩɨɫɥɟ�ɨɬɯɨɠɞɟɧɢɹ�ɜɨɞ��ɜɬɨɪɨɣ�±�ɱɟɪɟɡ���ɱɚɫɨɜ�ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�
ɪɟɝɭɥɹɪɧɨɣ� ɪɨɞɨɜɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ��� ,,� �ɤɨɧɬɪɨɥɶɧɚɹ�� ɝɪɭɩɩɚ� ±� ���
ɛɟɪɟɦɟɧɧɵɯ� ɧɚ� ɞɨɧɨɲɟɧɧɨɦ� ɫɪɨɤɟ� ɫ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦ� ɢɡɥɢɬɢɟɦ�
ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ�ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɝɨɬɨɜɧɨɫɬɢ�ɤ�ɪɨɞɚɦ��
ȼ�ɷɬɨɣ�ɝɪɭɩɩɟ�ɩɪɢɦɟɧɹɥɚɫɶ�ɫɬɚɧɞɚɪɬɧɚɹ�ɬɚɤɬɢɤɚ�±�ɪɨɞɨɜɨɡɛɭɠɞɟɧɢɟ�
ɭɬɟɪɨɬɨɧɢɤɨɦ� ɱɟɪɟɡ� �±�ɱɚɫɨɜ� ɩɨɫɥɟ� ɢɡɥɢɬɢɹ� ɨɤɨɥɨɩɥɨɞɧɵɯ� ɜɨɞ��
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɬɨɥɶɤɨ� ɩɟɪɜɨɪɨɞɹɳɢɟ� ɩɚɰɢɟɧɬɤɢ�
ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ɫɨ� ɫɪɨɤɨɦ� ɝɟɫɬɚɰɢɢ� ɨɬ� ��� ɞɨ� ��� ɧɟɞɟɥɢ��
ɨɞɧɨɩɥɨɞɧɨɣ�ɛɟɪɟɦɟɧɧɨɫɬɶɸ�ɢ�ɝɨɥɨɜɧɵɦ�ɩɪɟɞɥɟɠɚɧɢɟɦ�ɩɥɨɞɚ��ȼɫɟɦ�
ɩɚɰɢɟɧɬɤɚɦ� ɩɪɨɜɟɞɟɧɨ� ɚɤɭɲɟɪɫɤɨɟ�� ɩɨɥɧɨɟ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ�
ɩɨɤɚɡɚɥ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɩɚɰɢɟɧɬɤɢ� ɢɦɟɥɢ� ɷɧɞɨɤɪɢɧɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ� ��������� ɛɨɥɟɡɧɢ� ɩɨɱɟɤ� ��������� ɛɨɥɟɡɧɢ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ��������� ɉɚɬɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɟɥɢɦɢɧɚɪɧɵɣ�
ɩɟɪɢɨɞ�ɩɪɟɞɲɟɫɬɜɨɜɚɥ�ɧɚɱɚɥɭ�ɪɨɞɨɜ�ɭ�����ɛɟɪɟɦɟɧɧɵɯ��ɉɪɨɜɟɞɟɧɧɵɟ�
ɧɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɭ� ��� �������� ɩɚɰɢɟɧɬɨɤ� ɩɟɪɜɨɣ�
ɝɪɭɩɩɵ� ɪɨɞɨɜɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɪɚɡɜɢɥɚɫɶ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ� ɱɟɪɟɡ�
��±���ɱɚɫɨɜ�ɩɨɫɥɟ�ɢɡɥɢɬɢɹ�ɜɨɞ�ɢ�ɞɜɭɯ�ɬɚɛɥɟɬɨɤ�ɦɢɮɟɩɪɢɫɬɨɧɚ��ɍ����
������ɪɨɠɟɧɢɰ�ɪɨɞɵ�ɨɫɥɨɠɧɢɥɢɫɶ�ɫɥɚɛɨɫɬɶɸ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��
ɱɬɨ� ɩɨɬɪɟɛɨɜɚɥɨ� ɪɨɞɨɫɬɢɦɭɥɹɰɢɢ� ɨɤɫɢɬɨɰɢɧɨɦ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ��
ɱɬɨ�ɜɟɞɟɧɢɟ�ɭɬɟɪɨɬɨɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�ɪɨɠɟɧɢɰ�ɞɚɥɨ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɷɮɮɟɤɬ��ɑɚɫɬɨɬɚ�ɨɩɟɪɚɬɢɜɧɵɯ�ɪɨɞɨɜ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�
ɫɨɫɬɚɜɢɥɚ� ��� ������� ȼɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɟ� ɪɨɞɵ�
ɩɪɨɢɡɨɲɥɢ� ɭ� ��� ������ ɩɚɰɢɟɧɬɨɤ�� ɨɫɬɚɥɶɧɵɟ� ��� ������ ɩɚɰɢɟɧɬɨɤ�
ɛɵɥɢ�ɪɨɞɨɪɚɡɪɟɲɟɧɵ�ɩɭɬɟɦ�ɨɩɟɪɚɰɢɢ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�ɜ�ɷɤɫɬɪɟɧɧɨɦ�
ɩɨɪɹɞɤɟ�� Ɉɫɧɨɜɧɵɦɢ� ɩɨɤɚɡɚɧɢɹɦɢ� ɤ� ɨɩɟɪɚɰɢɢ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ�
ɹɜɢɥɢɫɶ��ɭɩɨɪɧɚɹ�ɫɥɚɛɨɫɬɶ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɨɬɫɭɬɫɬɜɢɟ�ɷɮɮɟɤɬɚ�
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ɨɬ�ɭɬɟɪɨɬɨɧɢɤɚ��ɤɥɢɧɢɱɟɫɤɢɣ�ɭɡɤɢɣ�ɬɚɡ��ɯɪɨɧɢɱɟɫɤɚɹ�ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ�
ɝɢɩɨɤɫɢɹ�ɩɥɨɞɚ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɛɟɡɜɨɞɧɨɝɨ�ɩɟɪɢɨɞɚ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�
ɫɨɫɬɚɜɢɥɚ�ɜ�ɫɪɟɞɧɟɦ����ɱ����ɦɢɧ��ɜɨ�ɜɬɨɪɨɣ�±����ɱ����ɦɢɧ��ɋɪɟɞɧɹɹ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɪɨɞɨɜ� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥɚ� ��� ɱ� ��� ɦɢɧ��
ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� ��� ɱ� ��� ɦɢɧ�� ɑɚɫɬɨɬɚ� ɩɨɫɥɟɪɨɞɨɜɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɧɟ� ɪɚɡɥɢɱɚɥɚɫɶ� ɢ� ɫɨɫɬɚɜɢɥɚ� ɜ� ɫɪɟɞɧɟɦ� ɨɤɨɥɨ� ����
ɉɪɢ�ɢɡɭɱɟɧɢɢ�ɩɟɪɢɧɚɬɚɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɛɨɥɶɲɢɧɫɬɜɨ�
ɞɟɬɟɣ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɪɨɞɢɥɢɫɶ�ɜ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɬɚɤ�
ɫɪɟɞɧɹɹ�ɨɰɟɧɤɚ�ɩɨ�ɲɤɚɥɟ�Ⱥɩɝɚɪ�ɧɚ���ɢ���ɦɢɧɭɬɚɯ�ɫɨɫɬɚɜɢɥɚ��±��ɛɚɥɥɨɜ��
Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɜ�ɚɫɮɢɤɫɢɢ�ɢ�ɫ�ɫɢɦɩɬɨɦɚɦɢ�
ɢɲɟɦɢɱɟɫɤɨ�ɝɢɩɨɤɫɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɣ� ɐɇɋ� ɱɚɳɟ� ɪɨɠɞɚɥɢɫɶ�
ɞɟɬɢ� ,,� ɝɪɭɩɩɵ�� ɦɚɬɟɪɹɦ� ɤɨɬɨɪɵɯ� ɩɪɨɜɨɞɢɥɢ� ɪɨɞɨɫɬɢɦɭɥɹɰɢɸ�
ɭɬɟɪɨɬɨɧɢɤɚɦɢ��ɑɚɫɬɨɬɚ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ�ɫɨɫɬɚɜɢɥɚ�
����� ɜ� ,� ɢ� ��� ɜɨ� ,,� ɝɪɭɩɩɚɯ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɚɤɬɢɜɧɨ�
ɜɵɠɢɞɚɬɟɥɶɧɚɹ�ɬɚɤɬɢɤɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɱɚɫɬɨɬɵ�ɨɩɟɪɚɬɢɜɧɵɯ�
ɪɨɞɨɜ��ɧɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɝɧɨɣɧɨ�ɫɟɩɬɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�
ɦɚɬɟɪɢ�ɢ�ɩɥɨɞɚ��ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɭɥɭɱɲɢɬɶ�ɩɟɪɢɧɚɬɚɥɶɧɵɟ�ɢɫɯɨɞɵ�
ɩɪɢ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦ�ɢɡɥɢɬɢɢ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ�

02'(51�$63(&76�2)�7+(�/$%25�0$1$*(0(17�$)7(5�
7+(�35(0$785(�$01,255+($
$�$��,]PDLORY��$�$��5DJLPRYD��5�9��/HXKLQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�*��5��.KD\UXOOLQD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��7KH�PRVW�ZLGHVSUHDG�REVWHWULF�SDWKRORJ\�LQ�IXOO�WHUP�DW�WKH�
DEVHQFH� RI� ELRORJLFDO� UHDGLQHVV� LQ� GHOLYHU\� LV� D� SUHPDWXUH� DPQLRUUKHD��
7KHUH�LV�QRW�XQL¿HG�PLQG�RI�FRQGXFWLQJ�WDFWLFV�GHOLYHU\�DW�WKH�SUHPDWXUH�
DPQLRUUKHD�� 7RGD\� DW� WKLV� SDWKRORJ\� WKHUH� DUH� WZR�ZD\V� WR� FRQGXFWLQJ�
GHOLYHU\�� DFWLYH� WDFWLF� GH¿QHV� D� ODERU� LQGXFWLRQ� LQ� �±�� KRXUV� DIWHU� WKH�
SUHPDWXUH� DPQLRUUKHD�� WKH� VHFRQG� ±� WKH� DFWLYH� DQG� ZDLWLQJ� SHULRG� IRU�
WKH�SXUSRVH�RI�DFKLHYHPHQW�RI�ELRORJLFDO�UHDGLQHVV�LQ�GHOLYHU\��$LP��7KH�
UHVHDUFK�DLP�ZDV�WR�VWXG\�DQG�DQDO\VH�WKH�FRXUVH�RI�SUHJQDQF\��GHOLYHU\�
DQG�SHULQDWDO�RXWFRPHV�RI�GLIIHUHQW�DSSURDFKHV�FRQGXFWLQJ�GHOLYHU\�LQ�IXOO�
WHUP�RI�SUHJQDQF\�DW�SDWLHQWV�ZLWK� WKH�SUHPDWXUH�DPQLRUUKHD��0DWHULDOV�
DQG�PHWKRGV��3DWLHQWV�ZHUH�GLYLGHG�LQWR� WZR�JURXSV�� WKH�,� �PDLQ��JURXS�
±� ��� SUHJQDQW� ZRPHQ� KDYH� WKH� SUHPDWXUH� DPQLRUUKHD� ZLWK� XQULSH� DQG�
QRW�PDWXUH�FHUYL[�E\�%LVKRS�VFDOH��$W�FRQGXFWLQJ�GHOLYHU\�LQ�WKLV�JURXS�
DFWLYH� DQG� ZDLWLQJ� WDFWLFV� ZLWK� SUHSDUDWLRQ� DSSOLFDWLRQ� ³0LIHSULVWRQH´�
�WKH�¿UVW�UHFHSWLRQ�RI�����PJ�ULJKW�DIWHU�DQ�DPQLRUUKHD�� WKH�VHFRQG�±�LQ�
�� KRXUV�� LQ� WKH� DEVHQFH� RI� UHJXODU� ODERUV�� ZHUH� XVHG�� 7KH� ,,� �FRQWURO��
JURXS�±����SUHJQDQW�ZRPHQ�LQ�IXOO�WHUP�ZLWK�WKH�SUHPDWXUH�DPQLRUUKHD�
LQ�WKH�DEVHQFH�RI�ELRORJLFDO�UHDGLQHVV�IRU�GHOLYHU\��,Q�WKLV�JURXS�VWDQGDUG�
WDFWLFV�±�D�ODERU�LQGXFWLRQ�E\�DQ�XWHURWRQLF�LQ��±��KRXUV�DIWHU�WKH�SUHPDWXUH�
DPQLRUUKHD�ZDV�DSSOLHG��3ULPLSDUDV�ZHUH�LQFOXGHG�LQ�UHVHDUFK�DW�WKH�DJH�RI�
��±���\HDUV��ZLWK�JHVWDWLRQ�IURP����WR����ZHHNV��VLQJOHWRQ�SUHJQDQF\�DQG�
FHSKDOLF�SUHVHQWDWLRQ��7KH�IXOO�FOLQLFDO�DQG�ODERUDWRU\�H[DPLQDWLRQV�ZHUH�
FDUULHG�RXW��5HVXOWV��7KH�DQDO\VLV�RI�H[WUDJHQLWDO�SDWKRORJ\�VKRZHG�WKDW�WKH�
SDWLHQWV�RIWHQ�KDG�HQGRFULQH�GLVHDVHV����������GLVHDVHV�RI�NLGQH\V����������
GLVHDVHV�RI�FDUGLRYDVFXODU�V\VWHP����������7KH�SDWKRORJLFDO�SUHOLPLQDU\�
SHULRG� SUHFHGHG� WKH� EHJLQQLQJ� RI� GHOLYHU\� DW� ���� SUHJQDQW�ZRPHQ��7KH�
UHVHDUFKHV� VKRZHG�DW� ��� ��������SDWLHQWV� RI� WKH�¿UVW� JURXS�SDWULPRQLDO�
DFWLYLW\� GHYHORSHG� VSRQWDQHRXVO\� LQ� ��±��� KRXUV� DIWHU� WKH� SUHPDWXUH�
DPQLRUUKHD� DQG� WZR� WDEOHWV� RI� D�PLIHSULVWRQH��$W� ��� ������ZRPHQ� WKH�
GHOLYHU\�FRPSOLFDWHG�E\�DUUHVW�RI�¿UVW�SKDVH�� ,W�GHPDQGHG� WKH� LQGXFWLRQ�
RI�ODERU�E\�R[\WRFLQ��,W�VKRXOG�EH�QRWHG�WKDW�WKH�DSSOLFDWLRQ�RI�XWHURWRQLFV�
JDYH�D�SRVLWLYH�HIIHFW��)UHTXHQF\�RI�RSHUDWLYH�GHOLYHU\�LQ�WKH�¿UVW�JURXS�
ZDV���� ������RSHUDWLRQV�� ,Q� WKH� VHFRQG�JURXS�±� VSRQWDQHRXV�GHOLYHULHV�
ZHUH�DW����������SDWLHQWV�� WKH�RWKHUV����������SDWLHQWV�ZHUH�SHUIRUPHG�
XUJHQWO\�E\�WKH�&DHVDULDQ�GHOLYHU\��7KH�PDLQ�LQGLFDWLRQV�WR�RSHUDWLRQ�LQ�
ERWK�JURXSV�ZHUH��SHUVLVWHQW�DUUHVW�RI�SDWULPRQLDO�DFWLYLW\��DEVHQFH�RI�HIIHFW�
IURP�DQ�XWHURWRQLFV�GUXJV��G\VWRFLD��D�FKURQLF�SUH�QDWDO�K\SR[HPLD�RI�D�
IHWXV��'XUDWLRQ�RI�WKH�ZDWHUOHVV�SHULRG�LQ�WKH�¿UVW�JURXS�ZDV�LQ�DYHUDJH����
K����PLQ��LQ�WKH�VHFRQG�±����K����PLQ��7KHUH�DUH�QRW�GLIIHUHQFHV�EHWZHHQ�
WKH�IUHTXHQFLHV�RI�SRVWQDWDO� LQÀDPPDWRU\�FRPSOLFDWLRQV� LQ�ERWK�JURXSV��
7KH�VWXG\LQJ�SHULQDWDO�RXWFRPHV�REVHUYHG�WKDW�WKH�PDMRULW\�RI�FKLOGUHQ�LQ�
ERWK�JURXSV�ZHUH�ERUQ�LQ�D�VDWLVIDFWRU\�FRQGLWLRQ��WKH�DYHUDJH�DVVHVVPHQW�
RQ�WKH�$SJDU�VFDOH�RQ���DQG���PLQXWHV�ZHUH��±��SRLQWV��7KH�DQDO\VLV�RI�
WKH�UHFHLYHG�GDWD�VKRZHG�WKDW�WKH�FKLOGUHQ�IURP�,,�JURXS�PRUH�RIWHQ�ZHUH�
ERUQ� LQ� DVSK\[LD� DQG�ZLWK� LVFKHPLF� DQG� K\SR[HPLF� V\PSWRPV� RI�&16�
GHIHDWV��)UHTXHQF\�RI�SUH�QDWDO�LQIHFWLRQ�ZDV������LQ�,�DQG����LQ�WKH�,,�
JURXSV��&RQFOXVLRQ��7KXV��DFWLYH�DQG�ZDLWLQJ�WDFWLFV�OHDGV�WR�GHFUHDVH�WKH�
IUHTXHQF\�RI�RSHUDWLYH�GHOLYHU\��GRHV�QRW�OHDG�WR�LQFUHDVH�WKH�SXUXOHQW�±�
VHSWLF� GLVHDVHV� RI�PRWKHU� DQG� D� IHWXV�� DQG� JLYHV� WKH� FKDQFH� WR� LPSURYH�
SHULQDWDO�RXWFRPHV�DW�WKH�SUHPDWXUH�DPQLRUUKHD�

ɋɊȺȼɇɂɌȿɅɖɇɕɃ�ȺɇȺɅɂɁ�ɉɈɄȺɁȺɌȿɅȿɃ�
ɎɂɁɂɑȿɋɄɈȽɈ�ɊȺɁȼɂɌɂə�ȾȿȼɍɒȿɄ�
ɊȿɉɊɈȾɍɄɌɂȼɇɈȽɈ�ȼɈɁɊȺɋɌȺ����[�����[�����[�����[�ɝɝ��������
ɢ������ɝɝ�
Ⱥ�Ⱥ��ɉɨɥɨɡɧɹɤ��Ⱥ�Ⱥ��Ʉɬɨɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɗ�ȼ��Ȼɭɥɚɧɨɜɚ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɏɢɡɢɱɟɫɤɨɟ�ɪɚɡɜɢɬɢɟ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�
ɢɡ� ɢɧɬɟɝɪɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɡɞɨɪɨɜɶɹ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ�
ɧɚɦɟɬɢɥɚɫɶ�ɹɜɧɚɹ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɭɯɭɞɲɟɧɢɸ�ɩɨɤɚɡɚɬɟɥɟɣ�ɮɢɡɢɱɟɫɤɨɝɨ�
ɪɚɡɜɢɬɢɹ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� &ɪɚɜɧɢɬɶ�
ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɞɟɜɭɲɟɤ�ɫɥɚɜɹɧɨɤ� ��� ɥɟɬ� �����
ɝɨɞɚ� F� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɞɟɜɭɲɟɤ�ɫɥɚɜɹɧɨɤ� ���
ɥɟɬ����ɯ�����ɯ�����ɯ�����ɯ�������ɝɝ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�
ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɫɬɭɞɟɧɬɨɤ� ,� ɤɭɪɫɚ� ɜ� ɤɨɥɢɱɟɫɬɜɟ�
���� ɱɟɥɨɜɟɤ�� ɜɨɡɪɚɫɬ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ��� ɥɟɬ�� ȼɫɟ� ɞɟɜɭɲɤɢ� �����
ɝɨɞɚ� ɩɨɫɬɭɩɥɟɧɢɹ�� ɋɬɭɞɟɧɬɤɚɦ� ɢɡɦɟɪɹɥɢ�� ɦɚɫɫɭ� ɬɟɥɚ�� ɞɥɢɧɭ� ɬɟɥɚ��
ɞɢɚɦɟɬɪ� ɩɥɟɱ�� ɞɢɚɦɟɬɪɵ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ�� ɨɤɪɭɠɧɨɫɬɶ� ɝɪɭɞɧɨɣ�
ɤɥɟɬɤɢ�� ɨɤɪɭɠɧɨɫɬɶ� ɬɚɡɚ�� ɚɤɭɲɟɪɫɤɢɟ� ɪɚɡɦɟɪɵ� ɬɚɡɚ�� ɦɟɠɨɫɬɢɫɬɨɟ��
ɦɟɠɜɟɪɬɟɥɶɧɨɟ�� ɦɟɠɝɪɟɛɧɟɜɨɟ� ɪɚɫɫɬɨɹɧɢɹ� ɢ� ɧɚɪɭɠɧɭɸ� ɤɨɧɴɸɝɚɬɭ��
ɉɨɤɚɡɚɬɟɥɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɫɪɚɜɧɢɥɢ� ɫ� ɩɚɪɚɦɟɬɪɚɦɢ� ɢɯ� ɫɜɟɪɫɬɧɢɰ�
ɩɪɟɠɧɢɯ�ɞɟɫɹɬɢɥɟɬɢɣ��ɨɰɟɧɤɚ�ɞɨɫɬɨɜɟɪɧɨɫɬɢ�ɨɬɥɢɱɢɣ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɨ�
ɤɪɢɬɟɪɢɸ�ɋɬɶɸɞɟɧɬɚ�ɤ�ɞɚɧɧɵɦ������ɝɨɞɚ����±�ɧɟɞɨɫɬɨɜɟɪɧɨɟ�ɪɚɡɥɢɱɢɟ��
�±�S��������±�S��������±�S���������Ɋɟɡɭɥɶɬɚɬɵ��Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�
ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨ�ɝɨɞɚɦ�ɛɵɥɨ�ɫɥɟɞɭɸɳɢɦ��ɦɚɫɫɚ�
ɬɟɥɚ�����ɟ�ɝɝ��±�����������������ɟ�±��������������ɟ�±����������������ɟ�
±������������������ɝ��±����������������ɝ��±�������������ɞɥɢɧɚ�ɬɟɥɚ��
����������� ����������� ������������ ����������� �����������
����������� ɨɤɪɭɠɧɨɫɬɶ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ�� ������������ ����������
�������������������������������������������ɉɪɢ�ɪɚɫɱɟɬɟ�ɢɧɞɟɤɫɚ�
ɦɚɫɫɵ�ɬɟɥɚ�ɩɨɥɭɱɟɧɨ�������������������������������������������
�� ����������� ������������ Ɍɨ� ɟɫɬɶ� ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ� ɫɧɢɠɟɧɢɟ�
ɜɫɟɯ� ɨɫɧɨɜɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɮɢɡɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɭ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɞɟɜɭɲɟɤ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɯ� ɫɜɟɪɫɬɧɢɰɚɦɢ� ɩɪɨɲɥɵɯ� ɞɟɫɹɬɢɥɟɬɢɣ��
ɉɨ�ɨɫɬɚɥɶɧɵɦ�ɩɚɪɚɦɟɬɪɚɦ��ɨɤɪɭɠɧɨɫɬɶ�ɩɥɟɱɚ��ɩɪɟɞɩɥɟɱɶɹ��ɡɚɩɹɫɬɶɹ��
ɛɟɞɪɚ�� ɝɨɥɟɧɢ� ɨɬɦɟɱɟɧɚ� ɬɚ� ɠɟ� ɬɟɧɞɟɧɰɢɹ�� ɉɪɢ� ɫɨɩɨɫɬɚɜɥɟɧɢɢ�
ɪɚɡɦɟɪɨɜ� ɬɚɡɚ� ɭɫɬɚɧɨɜɥɟɧɨ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɨɤɪɭɠɧɨɫɬɢ�
ɬɚɡɚ� ɭ� ɞɟɜɭɲɟɤ� ����� ɝ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɯ� ɫɜɟɪɫɬɧɢɰɚɦɢ� ɩɪɨɲɥɵɯ�
ɞɟɫɹɬɢɥɟɬɢɣ��ɬɚɤ��ɧɚɩɪɢɦɟɪ��ɫɪɟɞɧɹɹ�ɨɤɪɭɠɧɨɫɬɶ�ɬɚɡɚ�ɞɟɜɭɲɟɤ����ɯ�
ɝɝ��ɫɨɫɬɚɜɢɥɚ����������������ɝ��±������������Ⱦɚɧɧɵɟ�ɩɨ�ɚɤɭɲɟɪɫɤɢɦ�
ɪɚɡɦɟɪɚɦ� ɬɚɡɚ� ɛɵɥɢ� ɫɥɟɞɭɸɳɢɟ�� ɦɟɠɨɫɬɢɫɬɨɟ� ɪɚɫɫɬɨɹɧɢɟ�� �������
��������������������������������������������������������ɦɟɠɝɪɟɛɧɟɜɨɟ�
ɪɚɫɫɬɨɹɧɢɟ�� ������� ������������ ������������ �����������
����������� ����������� ɦɟɠɜɟɪɬɟɥɶɧɨɟ� ɪɚɫɫɬɨɹɧɢɟ�� �������
��������� ���������� ����������� ���������� ������������ ɧɚɪɭɠɧɚɹ�
ɤɨɧɴɸɝɚɬɚ�� ������� �������� ���������� ������������
���������� ���������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɉɪɢ� ɫɨɦɚɬɨɫɤɨɩɢɢ�
ɭɫɬɚɧɨɜɥɟɧɨ�ɩɪɟɨɛɥɚɞɚɧɢɟ�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ������ɝ��ɥɢɰ�ɚɫɬɟɧɢɱɟɫɤɨɝɨ�
ɬɢɩɚ� ɬɟɥɨɫɥɨɠɟɧɢɹ� ������� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɫɨɜɪɟɦɟɧɧɵɯ� ɞɟɜɭɲɟɤ� ɫ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ� ɢɯ� ɫɜɟɪɫɬɧɢɰ� ɩɨ� ɞɟɫɹɬɢɥɟɬɢɹɦ� ɭɫɬɚɧɨɜɥɟɧɨ��
ɢɦɟɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɫɧɢɠɟɧɢɹ� ɜɟɫɚ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɰɨɦ� ;;�
ɜ�� ɩɨɫɬɟɩɟɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɪɨɫɬɚ� ɩɨ� ���ɥɟɬɢɹɦ� ɫ� ɦɚɤɫɢɦɚɥɶɧɵɦ�
ɫɪɟɞɧɢɦ� ɩɨɤɚɡɚɬɟɥɟɦ� ɜ� ����� ɝ��� ɭɦɟɧɶɲɟɧɢɟ� ɲɢɪɢɧɵ� ɤɨɫɬɢ�� ɱɬɨ�
ɜɦɟɫɬɟ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɪɨɫɬɚ�ɦɨɠɧɨ�ɪɚɫɰɟɧɢɜɚɬɶ�ɤɚɤ�©ɝɪɚɰɢɥɢɡɚɰɢɸª�
ɞɟɜɭɲɟɤ� ɢ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɫɪɟɞɢ� ɧɢɯ� ɥɢɰ� ɫ� ɚɫɬɟɧɢɱɟɫɤɢɦ� ɬɢɩɨɦ�
ɬɟɥɨɫɥɨɠɟɧɢɹ�� ɱɬɨ� ɛɵɥɨ� ɩɨɞɬɜɟɪɠɞɟɧɨ� ɞɚɧɧɵɦɢ� ɫɨɦɚɬɨɫɤɨɩɢɢ��
ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɦɟɧɶɲɟɧɢɟ� ɜɫɟɯ� ɪɚɡɦɟɪɨɜ� ɬɚɡɚ�� ɨɬɦɟɱɟɧɨ� ɢɡɦɟɧɟɧɢɟ�
ɩɪɨɩɨɪɰɢɣ� ɬɟɥɚ�� ɨɬɧɨɫɢɬɟɥɶɧɨɟ� ɭɞɥɢɧɟɧɢɟ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɩɨ�
ɨɬɧɨɲɟɧɢɸ� ɤ� ɬɭɥɨɜɢɳɭ�� ɱɬɨ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɭɦɟɧɶɲɟɧɢɟɦ� ɪɚɡɦɟɪɨɜ�
ɬɚɡɚ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɟɞɨɫɬɚɬɨɱɧɨɦ� ɫɨɦɚɬɢɱɟɫɤɨɦ� ɪɚɡɜɢɬɢɢ�
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɜɭɲɟɤ� ɤ�ɦɨɦɟɧɬɭ� ɢɯ� ɩɨɥɨɜɨɝɨ� ɫɨɡɪɟɜɚɧɢɹ�� ɬ�ɟ�� ɨɛ�
ɢɯ� ɧɟɣɪɨɝɨɪɦɨɧɚɥɶɧɨɣ� ɧɟɩɨɥɧɨɰɟɧɧɨɫɬɢ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɧɚɲɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɞɢɥɢ� ɞɚɧɧɵɟ� ɞɪɭɝɢɯ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ��
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ� ɨ� ɧɟɞɨɫɬɢɠɟɧɢɢ� ɫɨɜɪɟɦɟɧɧɵɦɢ� ɞɟɜɭɲɤɚɦɢ�
ɧɟɨɛɯɨɞɢɦɨɝɨ�ɭɪɨɜɧɹ�ɫɨɦɚɬɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�ɤ�ɦɨɦɟɧɬɭ�ɢɯ�ɩɨɥɨɜɨɝɨ�
ɫɨɡɪɟɜɚɧɢɹ�

&203$5$7,9(�$1$/<6,6�*,5/6�3+<6,&$/�'(9(/230(17�
,1'(;�2)�5(352'8&7,9(�$*(���WK����WK����WK����WK�������
$1'������<($56
$�$��3ROR]Q\DN��$�$��.WR\DQ
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,QWURGXFWLRQ�� 3K\VLFDO� GHYHORSPHQW� RI� FKLOGUHQ� DQG� WHHQDJHUV� LV� RQH� RI�
LQWHJUDWHG� LQGLFDWRUV�RI�KHDOWK�� ,Q� WKH� ODVW�GHFDGHV� WKH�REYLRXV� WHQGHQF\�
WR� GHWHULRUDWLRQ� RI� LQGLFDWRUV� RI� SK\VLFDO� GHYHORSPHQW� RI� FKLOGUHQ� DQG�
WHHQDJHUV�ZDV�RXWOLQHG��$LP��7R�FRPSDUH�DQWKRSRPHWULFDO�SDUDPHWHUV�RI�
���\HDUV�ROG�6ODYLF�JLUOV������WR�DQWKRSRPHWULFDO�SDUDPHWHUV�RI����\HDUV�
ROG�6ODYLF�JLUOV�RI�WKH���WK����WK����WK����WK������WK�\HDUV��0DWHULDOV�DQG�
PHWKRGV��$QWKRSRPHWULFDO�H[DPLQDWLRQ�RI�VWXGHQWV�RI���FRXUVH�LQ�QXPEHU�
RI� ���� SHRSOH�� DJH� RI� WKH� VXUYH\HG� ��� \HDUV� LV� FRQGXFWHG��$OO� JLUOV� RI�
����� UHFHLSW�� 6WXGHQWV� PHDVXUHG�� ERG\� ZHLJKW�� ERG\� OHQJWK�� GLDPHWHU�
RI� VKRXOGHUV��GLDPHWHUV�RI� D� WKRUD[�� WKRUD[�FLUFOH��EDVLQ�FLUFOH��REVWHWULF�
VL]HV�RI�D�EDVLQ��LQWHUVSLQDO��LQWHUWURFKDQWHULFD��,QWUDFULVWDOLV�GLVWDQFHV�DQG�
H[WHUQDO� FRQMXJDWH�� ,QGLFDWRUV� RI� WKH� VXUYH\HG� FRPSDUHG� WR� SDUDPHWHUV�
RI� IRUPHU� GHFDGHV� FRQWHPSRUDULHV�� WKH� DVVHVVPHQW� RI� UHOLDELOLW\� RI�
GLIIHUHQFHV�ZDV�FDUULHG�RXW�E\�6WXGHQW¶V�FULWHULRQ�RI���������±�GRXEWIXO�
GLVWLQFWLRQ���±�S��������±�S��������±�S���������5HVXOWV��'LVWULEXWLRQ�
RI�DQWKRSRPHWULFDO� LQGLFDWRUV�E\�\HDUV�ZDV� WKH� IROORZLQJ��ERG\�ZHLJKW��
WKH���WK�\HDUV�±�������������WKH���WK�±�����������WKH���WK�±������������
WKH���WK�±�������������WKH�����WK�\HDU�±����������������±������������
ERG\�OHQJWK�����������������������������������������������
����������� ����������� WKRUD[� FLUFOH�� ������������� ����������
����������� ������������� �������� ����������� $W� FDOFXODWLRQ�
LQGH[� RI� ERG\�ZHLJKW� LW� LV� UHFHLYHG�� ���������� ����������� ����������
���������� ����������� ����������� 7KDW� LV� GHFUHDVH� LQ� DOO� PDLQ�
LQGLFDWRUV� RI� SK\VLFDO� GHYHORSPHQW� LQ�PRGHUQ� JLUOV� LQ� FRPSDULVRQ�ZLWK�
WKHLU�FRQWHPSRUDULHV�RI�ODVW�GHFDGHV�LV�UHJLVWHUHG��,Q�RWKHU�SDUDPHWHUV��WKH�
FLUFOH�RI�D�VKRXOGHU��IRUHDUP��ZULVW��KLS��VKLQ�LV�QRWHG�WKH�VDPH�WHQGHQF\��
%\�FRPSDULVRQ�RI�EDVLQ�VL]H�FRQVLGHUDEOH�GHFUHDVH�LQ�D�FLUFOH�RI�D�EDVLQ�
DW�JLUOV�RI������LQ�FRPSDULVRQ�ZLWK�WKHLU�FRQWHPSRUDULHV�RI�ODVW�GHFDGHV�
LV� HVWDEOLVKHG�� VR� IRU� H[DPSOH� WKH� DYHUDJH� FLUFOH� RI� D� EDVLQ� RI� JLUOV� RI�
WKH���WK�\HDUV�PDGH����������� WKH�����WK�±������������'DWD�RQ� WKH�
REVWHWULF�VL]HV�RI�D�EDVLQ�ZHUH�WKH�IROORZLQJ��LQWHUVSLQDO�GLVWDQFH���������
����������� ������������ ������������ ���������� ����� ±� �����������
PH]KJUHEQHY\� GLVWDQFH�� ������� ������������ ������������
����������� ���������� ��������� LQWHUWURFKDQWHULFD� GLVWDQFH��
������� ��������� ���������� ����������� ���������� ������������
H[WHUQDO� FRQMXJDWH�� ������� �������� ���������� ������������
��������������������UHVSHFWLYHO\��$W�D�VRPDWRVFRS\�SUHYDOHQFH�DPRQJ�
JLUOV� RI� ����� RI� SHUVRQV� RI� DVWKHQLF� W\SH� RI� D� FRQVWLWXWLRQ� RI� ������ LV�
HVWDEOLVKHG��:KHQ�FRPSDULQJ�DQWKRSRPHWULFDO�LQGLFDWRUV�RI�PRGHUQ�JLUOV�
ZLWK�DQWKRSRPHWULFDO� LQGLFDWRUV�RI� WKHLU�FRQWHPSRUDULHV�RQ�GHFDGHV� LW� LV�
HVWDEOLVKHG��LW�LV�WHQGHG�ZHLJKW�UHGXFWLRQ��LQ�FRPSDULVRQ�ZLWK�WKH�HQG�ɏɏ�
ɫ��JUDGXDO�LQFUHDVH�LQ�JURZWK�RQ�WKH����DQQLYHUVDULHV�ZLWK�WKH�PD[LPXP�
DYHUDJH� YDOXH� LQ� ������ UHGXFWLRQ� RI�ZLGWK� RI� D� ERQH� WKDW� WRJHWKHU�ZLWK�
LQFUHDVH�LQ�JURZWK�LW�LV�SRVVLEOH�WR�UHJDUG�DV�³JUDWVLOL]DWLRQ´�RI�JLUOV�DQG�
SUHYDOHQFH�RI�SHUVRQV�DPRQJ�WKHP�ZLWK�DVWKHQLF�W\SH�RI�D�FRQVWLWXWLRQ�WKDW�
ZDV�FRQ¿UPHG�ZLWK�VRPDWRVFRS\�GDWD��FRQVLGHUDEOH�UHGXFWLRQ�RI�DOO�EDVLQ�
VL]H�� FKDQJH�RI� D�ERG\�SURSRUWLRQV� LV� QRWHG�� UHODWLYH� OHQJWKHQLQJ�RI� WKH�
ERWWRP�H[WUHPLWLHV�LQ�UHODWLRQ�WR�D�WUXQN�WKDW�LQ�FRPELQDWLRQ�ZLWK�UHGXFWLRQ�
RI� WKH� EDVLQ� VL]H� WHVWL¿HV� WR� LQVXI¿FLHQW� VRPDWLF� GHYHORSPHQW� RI� WKH�
VXUYH\HG�JLUOV�E\�WKH�WLPH�RI�WKHLU�SXEHUW\��WKDW�LV�WR�WKHLU�QHXURKRUPRQDO�
LQIHULRULW\��&RQFOXVLRQ��7KXV��RXU�UHVHDUFKHV�FRQ¿UPHG�WKH�GDWD�RI�RWKHU�
UHVHDUFKHUV�WHVWLI\LQJ�DERXW�QRW�DFKLHYHPHQW�E\�PRGHUQ�JLUOV�RI�QHFHVVDU\�
OHYHO�RI�VRPDWLF�GHYHORSPHQW�E\�WKH�WLPH�RI�WKHLU�SXEHUW\�
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ɮɚɤɬɨɪɨɜ� ɪɨɫɬɚ�� ɏɨɬɹ� ɧɟ� ɜɫɟ� ɮɚɤɬɨɪɵ�� ɜɵɪɚɛɚɬɵɜɚɟɦɵɟ� ɩɥɚɰɟɧɬɨɣ�
ɨɬɜɟɬɫɬɜɟɧɧɵ� ɡɚ� ɪɚɡɜɢɬɢɟ� ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ� ɞɢɫɮɭɧɤɰɢɢ�� ɩɨɫɥɟɞɧɢɟ�
ɞɚɧɧɵɟ�ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɞɢɫɛɚɥɚɧɫ�ɩɪɨ��ɢ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ��
ɜɵɪɚɛɚɬɵɜɚɟɦɵɯ�ɩɥɚɰɟɧɬɨɣ�ɢ�ɩɨɩɚɞɚɸɳɢɯ�ɜ�ɦɚɬɟɪɢɧɫɤɢɣ�ɤɪɨɜɨɬɨɤ�
ɢɝɪɚɸɬ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɪɨɥɶ�ɜ�ɪɚɡɜɢɬɢɢ�ɷɧɞɨɬɟɥɢɨɡɚ�ɢ��ɤɚɤ�ɫɥɟɞɫɬɜɢɟ��
ɜ� ɪɚɡɜɢɬɢɟ� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� �ɉɇ��� ȼɨ� ɦɧɨɝɨɦ�
ɩɚɬɨɮɢɡɢɨɥɨɝɢɹ� ɉɇ� ɢ� ɩɪɟɷɤɥɚɦɩɫɢɢ� �ɉɗ�� ɫɯɨɠɚ�� ɉɪɟɷɤɥɚɦɩɫɢɹ�
ɜɫɟɝɞɚ� ɩɨɞɪɚɡɭɦɟɜɚɟɬ� ɧɚɥɢɱɢɟ� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɬɨɣ�

ɢɥɢ�ɢɧɨɣ�ɫɬɟɩɟɧɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ��ɯɨɬɹ�ɞɚɥɟɤɨ�ɧɟ�ɭ�ɜɫɟɯ�ɛɟɪɟɦɟɧɧɵɯ�
ɫ� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɫɢɧɞɪɨɦɚ�
ɡɚɞɟɪɠɤɢ� ɪɨɫɬɚ� ɩɥɨɞɚ� �ɋɁɊɉ�� ɪɚɡɜɢɜɚɟɬɫɹ� ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫ��
ɯɚɪɚɤɬɟɪɧɵɣ�ɞɥɹ�ɉɗ��ɉɪɟɷɤɥɚɦɩɫɢɹ�±�ɷɬɨ�ɫɨɫɬɨɹɧɢɟ�ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɩɨɥɢɨɪɝɚɧɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɫ� ɪɚɡɜɢɬɢɟɦ� ©ɦɚɬɟɪɢɧɫɤɨɝɨª�
ɫɢɧɞɪɨɦɚ�� ɫ� ɨɛɹɡɚɬɟɥɶɧɵɦ� ɧɚɥɢɱɢɟɦ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ��
ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɩɪɢ� ©ɱɢɫɬɨɣª� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɦɵ�
ɧɚɛɥɸɞɚɟɦ� ɢɡɨɥɢɪɨɜɚɧɧɨɟ� ɧɚɪɭɲɟɧɢɟ� ɮɭɧɤɰɢɢ� ɜ� ɫɢɫɬɟɦɟ� ©ɦɚɬɶ±
ɩɥɚɰɟɧɬɚ±ɩɥɨɞª� ɛɟɡ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɨɝɨ� ɷɧɞɨɬɟɥɢɨɡɚ�
ɢ� ɪɚɡɜɢɬɢɹ� ɫɢɫɬɟɦɧɵɯ� ɧɚɪɭɲɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɢɡɦɟɧɟɧɢɹ� ɭɪɨɜɧɹ� ɩɪɨ�� ɢ� ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ�
ɪɨɫɬɚ� ɩɪɢ� ɩɪɟɷɤɥɚɦɩɫɢɢ� ɢ� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɫ�
ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɫɢɧɞɪɨɦɚ� ɡɚɞɟɪɠɤɢ� ɪɨɫɬɚ� ɩɥɨɞɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ���� ɛɟɪɟɦɟɧɧɵɯ�� ,� ɨɫɧɨɜɧɭɸ�
ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ�����ɩɚɰɢɟɧɬɨɤ�ɫ�ɉɇ�ɢ�ɋɁɊɉ��,,�ɝɪɭɩɩɭ�ɫɪɚɜɧɟɧɢɹ�
±� ��� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ�� ,,,� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ±� ���
ɫɨɦɚɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɟ� ɛɟɪɟɦɟɧɧɵɟ� ɫ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɬɟɱɟɧɢɟɦ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ȼɫɟɦ� ɛɟɪɟɦɟɧɧɵɦ� ɩɨɦɢɦɨ� ɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɤɥɢɧɢɤɨ�
ɥɚɛɨɪɚɬɨɪɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɟɞɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɭɪɨɜɧɹ� ɩɪɨ�
ɚɧɝɢɨɝɟɧɧɨɝɨ��3O*)��ɢ�ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ��V)OW����V(QJ��ɮɚɤɬɨɪɨɜ�ɪɨɫɬɚ�
ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɦɟɬɨɞɨɦ� ɬɜɟɪɞɨɮɚɡɧɨɝɨ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ�
ɚɧɚɥɢɡɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɤɨɦɦɟɪɱɟɫɤɢɯ� ɧɚɛɨɪɨɜ� ɮɢɪɦɵ� ©5	'�
6\VWHPVª��ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ��ɜ�ɬɨɱɧɨɦ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�
ɮɢɪɦɵ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ�� ɜ� ��±��� ɧɟɞɟɥɢ� ɝɟɫɬɚɰɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ�
ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɉɗ� ɧɚɛɥɸɞɚɟɬɫɹ� ɞɨɫɬɨɜɟɪɧɨɟ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɟɣ�
ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɪɨɫɬɚ� �V)OW��� ±� ����������������� ɩɝ�
ɦɥ�� V(QJ� ±� ���������������� ɩɝ�ɦɥ�� ɢ� ɫɧɢɠɟɧɢɟ� ɩɪɨɚɧɝɢɨɝɟɧɧɨɝɨ�
ɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɮɚɤɬɨɪɚ� ɪɨɫɬɚ� ������������ ɩɝ�ɦɥ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɛɟɪɟɦɟɧɧɵɦɢ� ɫ� ɉɇ� ɢ� ɋɁɊɉ� �V)OW��� ±� ����������������� ɩɝ�ɦɥ��
V(QJ� ±� ����������������� ɩɝ�ɦɥ�� 3O*)� ±� ������������� ɩɝ�ɦɥ�� ɢ�
ɡɞɨɪɨɜɵɦɢ� ɛɟɪɟɦɟɧɧɵɦɢ� �V)OW��� ±� ��������������� ɩɝ�ɦɥ�� V(QJ� ±�
��������������� ɩɝ�ɦɥ�� 3O*)� ±� ������������� ɩɝ�ɦɥ��� ȼ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɫɪɨɤɚɯ� ɝɟɫɬɚɰɢɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɉɇ� ɭɪɨɜɟɧɶ� ɚɧɝɢɨɝɟɧɧɨɝɨ�
ɤɨɷɮɮɢɰɢɟɧɬɚ� Ʉ�� ɹɜɥɹɸɳɟɝɨɫɹ� ɨɬɧɨɲɟɧɢɟɦ� V)OW���3O*)�� ɫɨɫɬɚɜɥɹɥ�
�������������ɱɬɨ�ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ�ɡɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɜ�ɝɪɭɩɩɟ�
ɫ� ɉɗ� ����������������� S�������� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ�
ɡɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɛɵɥɨ�ɩɨɜɵɲɟɧɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ�
������������� S�������� Ⱦɢɚɩɚɡɨɧ� ɡɧɚɱɟɧɢɣ� ɤɨɷɮɮɢɰɢɟɧɬɚ� Ʉ� ������±
��������ɨɛɥɚɞɚɟɬ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ������ɚ�ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ������
±� ɜ� ɨɬɧɨɲɟɧɢɢ� ɩɪɟɷɤɥɚɦɩɫɢɢ�� ȼɵɜɨɞɵ�� ɇɚɪɭɲɟɧɢɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɧɢɠɟɧɢɟɦ� ɭɪɨɜɧɹ�
ɩɪɨɚɧɝɢɨɝɟɧɧɨɝɨ�ɢ�ɩɨɜɵɲɟɧɢɟɦ�ɭɪɨɜɧɹ� ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�
ɪɨɫɬɚ�� ɉɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɋɁɊɉ� ɢ�
ɉɗ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɭɜɟɥɢɱɟɧɢɟɦ� ɚɧɬɢɚɧɝɢɨɝɟɧɧɵɯ� ɫɨɫɭɞɢɫɬɵɯ�
ɮɚɤɬɨɪɨɜ� ɪɨɫɬɚ� ɧɚ� ɮɨɧɟ� ɫɧɢɠɟɧɢɹ� ɩɪɨɚɧɝɢɨɝɟɧɧɨɝɨ� ɮɚɤɬɨɪɚ� ɢ�
ɧɚɪɚɫɬɚɧɢɟɦ�ɢɯ� ɞɢɫɛɚɥɚɧɫɚ��Ɉɞɧɚɤɨ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɷɬɢɯ�ɢɡɦɟɧɟɧɢɣ�
ɩɪɢ� ɉɗ� ɧɚɦɧɨɝɨ� ɛɨɥɶɲɟ�� ɱɟɦ� ɩɪɢ� ɉɇ�� ɱɬɨ� ɢ� ɨɩɪɟɞɟɥɹɟɬ� ɝɥɭɛɢɧɭ�
ɫɨɫɭɞɢɫɬɵɯ� ɧɚɪɭɲɟɧɢɣ� ɜ� ɦɚɬɨɱɧɨ�ɩɥɚɰɟɧɬɚɪɧɨɦ� ɤɨɦɩɥɟɤɫɟ� ɢ�
ɬɹɠɟɫɬɶ� ɉɗ�� ɤɨɬɨɪɚɹ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɤɨɪɨɫɬɢ� ɪɚɡɜɢɬɢɹ� ɞɢɫɛɚɥɚɧɫɚ� ɢ�
ɤɨɦɩɟɧɫɚɬɨɪɧɨ�ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɦɚɬɟɪɢɧɫɤɨɝɨ�
ɨɪɝɚɧɢɡɦɚ�� Ƚɥɭɛɨɤɨɟ� ɩɨɧɢɦɚɧɢɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɚɫɩɟɤɬɨɜ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɉɇ�ɢ�ɉɗ�ɩɨɦɨɠɟɬ�ɪɚɡɪɚɛɨɬɚɬɶ�ɤɨɦɩɥɟɤɫ�ɦɟɪɨɩɪɢɹɬɢɣ�
ɩɨ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɟ�� ɚɞɟɤɜɚɬɧɨɦɭ� ɥɟɱɟɧɢɸ� ɢ� ɜɵɪɚɛɨɬɤɟ�
ɩɪɚɜɢɥɶɧɨɣ� ɬɚɤɬɢɤɢ� ɜɟɞɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɫ� ɰɟɥɶɸ� ɫɧɢɠɟɧɢɹ�
ɩɟɪɢɧɚɬɚɥɶɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɢ�ɩɨɬɟɪɶ�

$1*,2*(1,&�,0%$/$1&(�,1�7+(�3$7+23+<6,2/2*<�2)�
35((&/$036,$�$1'�)(7$/�*52:7+�5(7$5'$7,21
$�3��2VPDQRYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��/�$��2]ROLQ\D��&DQG0HG6FL��/�6��
']KRNKDG]H
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� )RU� QRUPDO� GHYHORSPHQW� DQG� IXQFWLRQ� RI� SODFHQWD� WKH�
EDODQFH�EHWZHHQ�GLIIHUHQW�PHFKDQLVPV�RI�DQJLRJHQHVLV�LV�YHU\�LPSRUWDQW��
DV� ZHOO� DV� WKH� EDODQFH� EHWZHHQ� DQJLRJHQHVLV� DQG� DSRSWRVLV� SURFHVVHV��
ZKLFK� DUH� PDLQWDLQLQJ� EHFDXVH� RI� FRUUHODWLRQ� EHWZHHQ� SURDQJLRJHQLF�
DQG� DQWLDQJLRJHQLF� JURZWK� IDFWRUV�� %XW� QRW� DOO� IDFWRUV� RI� SODFHQWD� DUH�
UHVSRQVLEOH� IRU� GHYHORSPHQW� RI� HQGRWKHOLDO� G\VIXQFWLRQ��7KH� ODWHVW� GDWD�
VKRZV� WKDW� WKH� GLVEDODQFH� RI� SUR�DQG� DQWLDQJLRJHQLF� IDFWRUV�� ZKLFK�
SURGXFHG� DQG� UHOHDVHG� IURP� SODFHQWD� WR� PRWKHU� EORRG� ÀRZ�� SOD\HV� D�
VLJQL¿FDQW� UROH� LQ� GHYHORSPHQW� RI� HQGRWKHOLRVLV� DQG�� LQ� FRQFOXVLRQ�� LQ�
SODFHQWD�LQVXI¿FLHQF\��3,���,Q�D�ZD\�WKH�SDWKRSK\VLRORJ\�RI�3,�DQG�3UH�
HFODPSVLD� �3(�� DUH� VLPLODU�� 3(� DOZD\V� PHDQV� D� SUHVHQFH� RI� SODFHQWD�
LQVXI¿FLHQF\�ZLWK�GLIIHUHQW�GHJUHH�RI�PDQLIHVWDWLRQ��QHYHUWKHOHVV�QRW�DOO�
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SUHJQDQW�ZRPHQ�ZLWK�3,��ZLWK�IRUPLQJ�RI�,QWUDXWHULQH�*URZWK�5HVWULFWLRQ�
6\QGURPH� �,*56��� KDV� V\PSWRPV� VSHFL¿F� IRU� 3(�� 3(� ±� LV� D� FRQGLWLRQ�
ZLWK� IRUPLQJ� RI�PXOWLSOH� RUJDQ� IDLOXUH�� ZLWK� GHYHORSPHQW� RI� ©PRWKHUª�
V\QGURPH��ZKLFK�XQFOXGHV�DUWHULDO�K\SHUWHQVLRQ��%XW� WKH�©FOHDQª�3,�KDV�
LVRODWHG� G\VIXQFWLRQ� LQ� WKH� ©PRWKHU±SODFHQWD±IHWXVª� V\VWHP� ZLWKRXW�
GHYHORSPHQW� RI� JHQHUDO� HQGRWKHOLRVLV� DQG� PXOWLSOH� RUJDQ� IDLOXUH��$LP��
(VWLPDWH�WKH�DVSHFWV�RI�DOWHUDWLRQ�OHYHO�RI�SUR��DQG�DQWLDQJLRJHQLF�JURZWK�
IDFWRUV� GXULQJ� SUHHFODPSVLD� DQG� SODFHQWD� LQVXI¿FLHQF\�ZLWK� IRUPLQJ� RI�
,QWUDXWHULQH�*URZWK�5HVWULFWLRQ� 6\QGURPH��0DWHULDOV� DQG�PHWKRGV�� ����
SUHJQDQW�ZRPHQ�SDUWLFLSDWH�LQ�WKH�UHVHDUFK����JURXSV�ZHUH�IRUPHG��,�PDLQ�
JURXS�RI�SDWLHQWV�ZLWK�3(�DQG�,*56��,,�FRPSDULVRQ�JURXS�RI����SDWLHQWV�
ZLWK�3(�� ,,,� FRQWURO� JURXS�RI� ���KHDOWK\�SDWLHQWV�ZLWK�QRUPDO� JHVWDWLRQ�
FRXUVH�� $OO� SUHJQDQW� ZRPHQ� KDG� FOLQLFDO� DQG� ODERUDWRU\� WHVWLQJ�� WKH�
H[DPLQDWLRQ�RI�SUR�±�DQJLRJHQLF��3,*)��DQG�DQWLDQJLRJHQLF��V)OW����V(QJ��
JURZWK�IDFWRUV�IURP�WKH�EORRG�VHUXP�XVLQJ�WKH�VROLG�SKDVH�LPPXQRIHUPHQW�
DQDO\VLV��XVLQJ�WKH�FRPPHUFLDO�NLW�©5	'�6\VWHPVª��*UHDW�%ULWDLQ��GXULQJ�
WKH���±���ZHHN�RI�JHVWDWLRQ��5HVXOWV��3UHJQDQW�ZRPHQ�KDV� WKH�SRVLWLYH�
LQFUHDVH�RI�V)OW���±������������������SJ�PO��V(QJ�±�����������SJ�PO��
DQG�D�GHFUHDVH�RI�3,*)������������SJ�PO�� LQ�FRPSDULVRQ�ZLWK�SUHJQDQW�
ZLWK�3(�DQG�,*56��V)OW���±����������������SJ�PO��V(QJ�±������������
SJ�PO��3,*)�±����������SJ�PO��DQG�KHDOWK\�SUHJQDQW��V)OW���±����������
SJ�PO��V(QJ�±����������SJ�PO��3,*)�±������������SJ�PO���,Q�UHVHDUFKHG�
SHULRG�RI�JHVWDWLRQ�FRXUVHV��WKH�SUHJQDQW�ZRPHQ�KDV�WKH�OHYHO�RI�DQJLRJHQLF�
LQGH[�.�V)OW���3,*)��RI�����������ZKLFK�LV�¿UPO\�ORZHU�WKDQ�WKH�LQGH[�
LQ� WKH�JURXS�ZLWK�3(� ���������������S�������� ,Q� WKH� VDPH� WLPH� LQ�ERWK�
JURXSV�WKH�LQGH[�ZDV�KLJKHU�LQ�FRPSDULVRQ�ZLWK�FRQWURO�JURXS������������
S��������&RQFOXVLRQ��7KH� IDLOXUH� GHYHORSPHQW� RI� IHWRSODFHQWDO� FRPSOH[�
FKDUDFWHUL]HG�ZLWK�GHFUHDVLQJ� OHYHO�RI�3,*)�DQG� LQFUHDVLQJ� WKH� OHYHO�RI�
V)OW��� DQG� V(QJ� RQ� WKH� EDFNJURXQG� RI� GHFUHDVLQJ� 3,*)� DQG� LQFUHDVLQJ�
RI� GLVEDODQFH� EHWZHHQ� WKLV� WZR� IDFWRUV�� 1HYHUWKHOHVV� WKH� LQWHQVLW\� RI�
WKLV� FKDQJHV� GXULQJ� 3(� LV� PXFK� ELJJHU� WKHQ� GXULQJ� 3,�� ZKLFK� GLUHFWO\�
GHWHUPLQDWH� WKH� GHSWK� RI� YHVVHO� G\VIXQFWLRQV� LQ� XWHURSODFHQWDO� FRPSOH[�
DQG�VHULRXVQHVV�RI�3(��ZKLFK�GHSHQGV�IURP�VSHHG�UDWH�RI�GLVEDODQFH�DQG�
FRPSHQVDWRU\�±�DFFRPPRGDWLRQDO�PHFKDQLVP�RI�D�ZRPHQ�RUJDQLVP��7KH�
GHHS�XQGHUVWDQGLQJV�RI�SDWKRORJHQHVLV�RI�3(�DQG�3,�IRUPDWLRQ�FDQ�KHOS�
GHYHORS� WKH� FRPSOH[� RI� PHDVXUHPHQWV� IRU� RQ�WLPH� GLDJQRVLV�� DGHTXDWH�
WUHDWPHQW�DQG�ULJKW�WDFWLFV�IRU�PDLQWHQDQFH�WKH�SUHJQDQF\�WR�GHFUHD[H�WKH�
OHYHO�RI�SHULQDWDO�FRPSLFDWLRQV�DQG�ORVVHV�

ɎȺɄɌɈɊɕ�ɉɊɈȽɇɈɁɂɊɈȼȺɇɂə�ȽȿɋɌȺɐɂɈɇɇɈȽɈ�
ɋȺɏȺɊɇɈȽɈ�ȾɂȺȻȿɌȺ�
Ⱥ�Ⱥ��Ƚɜɨɡɞɟɜ��Ⱥ�Ⱥ��Ʉɨɪɨɥɶɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɋ�Ɍ��ȼɚɫɢɥɶɟɜɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɏɚɤɬɨɪɵ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɝɟɫɬɚɰɢɨɧɧɨɝɨ� ɫɚɯɚɪɧɨɝɨ�
ɞɢɚɛɟɬɚ� �ȽɋȾ��� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ȽɋȾ� ɜ� ɨɛɳɟɣ� ɩɨɩɭɥɹɰɢɢ�
ɜɚɪɶɢɪɭɟɬ� ɨɬ� ��� ɞɨ� ����� ȽɋȾ� ±� ɚɤɬɭɚɥɶɧɚɹ� ɚɤɭɲɟɪɫɤɚɹ�
ɩɚɬɨɥɨɝɢɹ�� ɩɪɢɜɨɞɹɳɚɹ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɬɹɠɟɥɵɯ� ɚɤɭɲɟɪɫɤɢɯ� ɢ�
ɩɟɪɢɧɚɬɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɉɟɪɢɧɚɬɚɥɶɧɚɹ� ɫɦɟɪɬɧɨɫɬɶ� ɩɨɬɨɦɫɬɜɚ�
ɨɬ�ɛɨɥɶɧɵɯ�ȽɋȾ�ɦɚɬɟɪɟɣ�ɜ��±��ɪɚɡɚ�ɩɪɟɜɵɲɚɟɬ�ɬɚɤɨɜɭɸ�ɜ�ɩɨɩɭɥɹɰɢɢ��
ɇɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɨɬɞɚɥɟɧɧɵɟ�ɩɨɫɥɟɞɫɬɜɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�ɭ�ɩɚɰɢɟɧɬɨɤ�
ɫ�ȽɋȾ�ɜ�ɚɧɚɦɧɟɡɟ�±�ɪɚɡɜɢɬɢɹ�ɋȾ�ɬɢɩɚ����ɭ�ɢɯ�ɩɨɬɨɦɫɬɜɚ�±�ɨɠɢɪɟɧɢɹ��
ɧɚɪɭɲɟɧɢɹ� ɬɨɥɟɪɚɧɬɧɨɫɬɢ� ɤ� ɝɥɸɤɨɡɟ�� ɋȾ� ɬɢɩɚ� ��� ȽɋȾ� ±� ɪɟɡɭɥɶɬɚɬ�
ɧɚɪɚɫɬɚɧɢɹ� ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɢ�ɢɥɢ� ɫɧɢɠɟɧɢɟ� ɟɝɨ� ɫɟɤɪɟɰɢɢ�
ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɢɫɤ� ɝɟɧɟɬɢɱɟɫɤɢɯ�
ɦɚɪɤɟɪɨɜ�ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�ɢ�ɫɧɢɠɟɧɧɨɣ�ɫɟɤɪɟɰɢɢ�ɢɧɫɭɥɢɧɚ�
ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ�� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɢ� ɪɚɧɧɟɣ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɧɚɦɢ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ�
ɝɨɪɦɨɧɚɥɶɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɪɨɜɢ� ɢ� ɩɨɥɢɦɨɪɮɢɡɦɚ�
ɝɟɧɨɜ�� ɫɜɹɡɚɧɧɵɯ� ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɤ� ɢɧɫɭɥɢɧɭ� ɢ� ɤ�
ɭɦɟɧɶɲɟɧɢɸ�ɟɝɨ�ɫɟɤɪɟɰɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�
ɧɚɯɨɞɢɥɨɫɶ����ɛɟɪɟɦɟɧɧɵɯ�ɫ�ȽɋȾ��ɍ����ɢɡ�ɧɢɯ�ɨɬɦɟɱɚɥɨɫɶ�ɨɠɢɪɟɧɢɟ��
Ʉɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɡɞɨɪɨɜɵɯ� ɛɟɪɟɦɟɧɧɵɯ�� ɉɪɢ�
ɩɨɫɬɚɧɨɜɤɟ� ɞɢɚɝɧɨɡɚ� ȽɋȾ� ɭɱɢɬɵɜɚɥɢɫɶ� ɤɪɢɬɟɪɢɢ� ɞɢɚɝɧɨɫɬɢɤɢ��
ɩɪɟɞɥɨɠɟɧɧɵɟ�ɦɟɠɞɭɧɚɪɨɞɧɨɣ�ɚɫɫɨɰɢɚɰɢɟɣ�ɝɪɭɩɩ�ɢɡɭɱɟɧɢɹ�ɞɢɚɛɟɬɚ�
ɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɨɫɧɨɜɚɧɧɨɣ� ɧɚ� ɪɟɡɭɥɶɬɚɬɚɯ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɇȺɊɈ��
ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɢɧɞɟɤɫɚ�ɦɚɫɫɵ�ɬɟɥɚ��ɂɆɌ���ɫɟɤɪɟɬɨɪɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɜ�ɤɥɟɬɨɤ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɩɪɨɢɧɫɭɥɢɧ�� ɂɊɂ�� ɋ�ɩɟɩɬɢɞ���
ɭɪɨɜɧɹ� ɥɢɩɢɞɨɝɪɚɦɦɵ�� ɝɥɢɤɢɪɨɜɚɧɧɨɝɨ� ɝɟɦɨɝɥɨɛɢɧɚ� �ɇE$�F���
ɝɥɢɤɟɦɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�� ɈɌɌȽ�� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɨɜ�� ɫɜɹɡɚɧɧɵɯ�
ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɤ� ɢɧɫɭɥɢɧɭ� ɢ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɟɝɨ�
ɫɟɤɪɟɰɢɢ�� Ⱦɥɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɞɚɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɟ� ɦɟɬɨɞɵ� ɧɚ� ɚɜɬɨɚɧɚɥɢɡɚɬɨɪɚɯ�� ɉɐɊ�� Ɋɟɡɭɥɶɬɚɬɵ��

Ɏɚɤɬɨɪɵ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ȽɋȾ�ɜ�ɚɧɚɦɧɟɡɟ�ɨɬɥɢɱɚɥɢɫɶ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�
ɛɟɪɟɦɟɧɧɵɯ�� ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ�� ɨɬɹɝɨɳɟɧɧɚɹ� ɋȾ� ɬɢɩɚ� �� ±� �������
ɨɠɢɪɟɧɢɟ� ɞɨ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ±� ������� ɤɪɭɩɧɵɣ� ɩɥɨɞ� ±� �������
ɨɬɹɝɨɳɟɧɧɵɣ� ɚɤɭɲɟɪɫɤɢɣ� ɚɧɚɦɧɟɡ� ±� ������� ����� ɛɟɪɟɦɟɧɧɵɯ� ɧɟ�
ɢɦɟɥɢ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ȽɋȾ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɟɪɟɦɟɧɧɵɯ�
ɢɦɟɥɢ���ɮɚɤɬɨɪɚ�ɪɢɫɤɚ�±�ɨɠɢɪɟɧɢɟ�ɢ�ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ��ɨɬɹɝɨɳɟɧɧɭɸ�
ɩɨ�ɋȾ�ɬɢɩɚ����ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɪɨɜɨɞɢɥɢ�
ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ� ɢ� ɡɞɨɪɨɜɵɯ�� ɉɪɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ� ɚɧɚɥɢɡɟ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ� ɢ� ɨɠɢɪɟɧɢɟɦ�
ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɭ�ɧɢɯ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ� ɡɞɨɪɨɜɵɦɢ�ɨɬɦɟɱɚɸɬɫɹ�
ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɩɪɨɢɧɫɭɥɢɧɚ� ɭ� ����� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɩɨɜɵɲɟɧɢɟ�
ɭɪɨɜɧɹ� ɂɊɂ� ɭ� ������� ɧɚɪɭɲɟɧɢɟ� ɥɢɩɢɞɧɨɝɨ� ɫɩɟɤɬɪɚ� ɤɪɨɜɢ��
ɫɧɢɠɟɧɢɟ� ɚɞɢɩɨɧɟɤɬɢɧɚ�� ɩɨɜɵɲɟɧɢɟ� ɥɟɩɬɢɧɚ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ��
ɱɬɨ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɛɟɡ� ɨɠɢɪɟɧɢɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɡɞɨɪɨɜɵɦɢ�
ɨɬɦɟɱɚɸɬɫɹ��ɫɧɢɠɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɨɢɧɫɭɥɢɧɚ��ɭ�����±�ɫɧɢɠɟɧɢɟ�
ɭɪɨɜɧɹ� ɋ�ɩɟɩɬɢɞɚ�� ɧɚɪɭɲɟɧɢɟ� ɥɢɩɢɞɨɝɪɚɦɦɵ�� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ�
ɚɞɢɩɨɧɟɤɬɢɧɚ� ɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɥɟɩɬɢɧɚ�� ɉɨ�
ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɡɞɨɪɨɜɵɦɢ�ɭ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ȽɋȾ�ɜɵɹɜɥɟɧɚ�ɞɨɫɬɨɜɟɪɧɚɹ�
ɚɫɫɨɰɢɚɰɢɹ� ɝɟɧɨɬɢɩɚ� /\V�/\V� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɦɚɪɤɟɪɚ� *O\��.�
ɝɟɧɚ� .&1��� ɚɥɥɟɥɹ� SUR� ɢ� DOD� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɨ� ɦɚɪɤɟɪɚ� SUR��DOD�
ɝɟɧɚ� 33$5*��� ɚ� ɬɚɤɠɟ� ɚɥɥɟɥɹ� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɦɚɪɤɟɪɚ� $���7� ɝɟɧɚ�
$',3245��� ȼɵɜɨɞɵ�� ɍ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȽɋȾ� ɢɦɟɸɬɫɹ� ɝɨɪɦɨɧɚɥɶɧɨ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɪɨɜɢ� ɢ� ɝɟɧɟɬɢɱɟɫɤɢɟ�
ɨɫɨɛɟɧɧɨɫɬɢ��ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ�ɤɚɤ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɬɤɚɧɟɣ� ɤ� ɢɧɫɭɥɢɧɭ�� ɬɚɤ� ɢ� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɟɝɨ� ɫɟɤɪɟɰɢɢ� ɜ�ɤɥɟɬɤɚɦɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɝɟɬɟɪɨɝɟɧɧɨɫɬɢ�ȽɋȾ�

)$&7256�35(',&7,1*�2)�*(67$7,21$/�',$%(7(6�
0(//,786
$�$��*YR]GHY��Ⱥ�$��.RURONRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��6�7��9DVLOHYQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� )DFWRUV� SUHGLFWLQJ� RI� *HVWDWLRQDO� GLDEHWHV� PHHOOLWXV�� 7KH�
SUHYDOHQFH� RI� *'0� LQ� WKH� JHQHUDO� SRSXODWLRQ� YDULHV� EHWZHHQ� ��� DQG�
�����*'0�±�XUJHQW�REVWHWULF�SDWKRORJ\�� OHDGLQJ�WR�IRUPDWLRQ�RI�VHYHUH�
REVWHWULF� DQG� SHULQDWDO� FRPSOLFDWLRQV�� 3HULQDWDO� PRUWDOLW\� RI� RIIVSULQJ�
RI� SDWLHQWV� ZLWK� *'0� PRWKHUV� DUH� �±�� WLPHV� KLJKHU� WKDQ� WKDW� LQ� WKH�
SRSXODWLRQ��$GYHUVH� ORQJ��� WHUP�HIIHFWV�RI� WKH�GLVHDVH� LQ�SDWLHQWV�ZLWK�D�
KLVWRU\� RI�*'0�±� WKH� GHYHORSPHQW� RI� W\SH� �� GLDEHWHV�� WKHLU� SURJHQ\�±�
REHVLW\�� LPSDLUHG� JOXFRVH� WROHUDQFH�� W\SH� �� GLDEHWHV��*'0�±� WKH� UHVXOW�
RI� WKH� ULVH� RI� LQVXOLQ� UHVLVWDQFH� RU� D� GHFUHDVH� LQ� LWV� VHFUHWLRQ� GXULQJ�
SUHJQDQF\��$LP��7R�VHDUFK�IRU�JHQHWLF�PDUNHUV�RI� LQVXOLQ�UHVLVWDQFH�DQG�
LPSDLUHG� LQVXOLQ� VHFUHWLRQ� LQ� SUHJQDQW�ZRPHQ�ZLWK� JHVWDWLRQDO� GLDEHWHV�
PHOOLWXV��*'0���,Q�WKLV�UHJDUG��ZH�DQDO\]HG�WKH�KRUPRQDO�DQG�PHWDEROLF�
SDUDPHWHUV�RI�EORRG�DQG�JHQH�SRO\PRUSKLVPV�DVVRFLDWHG�ZLWK�GHFUHDVHG�
LQVXOLQ�VHQVLWLYLW\�DQG�D�GHFUHDVH�LQ�LWV�VHFUHWLRQ��0DWHULDOV�DQG�PHWKRGV��
:H�H[DPLQDWLRQ����SUHJQDQW�ZRPHQ�ZLWK�*'0�����RI�WKHP�KDYH�QRWHG�
REHVLW\��7KH�FRQWURO�JURXS�FRQVLVWHG�RI����KHDOWK\�SUHJQDQW�ZRPHQ��:KHQ�
WKH�GLDJQRVLV�RI�*'0�LV�FRQVLGHUHG�GLDJQRVWLF�FULWHULD�SURSRVHG�E\� WKH�
,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�VWXG\�JURXSV�DQG�SUHJQDQF\�GLDEHWHV��EDVHG�
RQ�WKH�¿QGLQJV�RI�+$32��%�FHOO�VHFUHWRU\�DFWLYLW\��SURLQVXOLQ��&�SHSWLGH���
WRWDO�FKROHVWHURO��&+���+'/�DQG�/'/�&+��WULJO\FHULGHV��+E$�F��IDVWLQJ�
JO\FHPLD��JHQH�SRO\PRUSKLVP�DVVRFLDWHG�ZLWK�UHGXFHG�LQVXOLQ�VHQVLWLYLW\�
DQG� WR� GHFUHDVH� LWV� VHFUHWLRQ�� )RU� GLDJQRVWLF� GDWD� SDUDPHWHUV� XVHG� E\�
DXWRDQDO\]HU� LPPXQRHQ]\PDWLF� PHWKRGV�� 3&5�� 5HVXOWV�� &RPSDUDWLYH�
DQDO\VLV�RI� WKH�GDWD�ZDV�FDUULHG�RXW� LQ�SUHJQDQW�ZRPHQ�ZLWK�*'0�DQG�
KHDOWK\��:KHQ�DQDO\]LQJ�LQGLYLGXDO�PHWDEROLF�SDUDPHWHUV�LQ�ZRPHQ�ZLWK�
*'0�DQG�REHVLW\�IRXQG�WKDW�WKH\�FRPSDUHG�ZLWK�KHDOWK\�PDUNHG�UHGXFWLRQ�
RI�SURLQVXOLQ�±������D�VLJQL¿FDQW�LQFUHDVH�RI�������LQ�,5,��LPSDLUHG�OLSLG�
SUR¿OH�� GHFUHDVHG� DGLSRQHFWLQ�� OHSWLQ� LQFUHDVH�� ,W� VKRXOG� EH� QRWHG� WKDW�
QRQ�REHVH�SUHJQDQW�ZRPHQ�FRPSDUHG�ZLWK�KHDOWK\�REVHUYHG��GHFUHDVH�LQ�
WKH� FRQFHQWUDWLRQ�RI� SURLQVXOLQ�� ����±� UHGXFLQJ� WKH� OHYHO� RI�&�SHSWLGH��
LPSDLUHG� OLSLG� SUR¿OH�� UHGXFHG� DGLSRQHFWLQ� OHYHOV� DQG� D� VOLJKW� LQFUHDVH�
LQ� WKH� OHYHO� RI� OHSWLQ�� &RPSDUHG� ZLWK� KHDOWK\� SUHJQDQW� ZRPHQ� ZLWK�
*'0�UHYHDOHG�VLJQL¿FDQW�DVVRFLDWLRQ�RI�JHQRW\SH�/\V�/\V�SRO\PRUSKLF�
PDUNHU�JHQH�*O\��.�.&1���DOOHOH�SUR� DQG�DOD�RI�SRO\PRUSKLF�PDUNHU�
JHQH� SUR��DOD� 33$5*��� DQG� $���7� DOOHOH� SRO\PRUSKLF� PDUNHU� JHQH�
$',3245���&RQFOXVLRQ��,Q�SUHJQDQW�ZRPHQ�ZLWK�*'0�ZDV�DVVRFLDWHG�
ZLWK� VLJQL¿FDQW� HOHYDWLRQ� RI� SURLQVXOLQ�� ,5,�� DQG�&�SHSW\LGH� OHYHOV� DQG�
*'0�ZLWK�/\V�/\V�JHQRW\SH�RI�SRO\PRUSKRXV�PDUNHU�*OX��N�RI�.&1-���
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JHQH�� SUR� DQG� DOD� DOOHOH� RI� SRO\PRUSKRXV�PDUNHU�$���7� RI�$',325��
JHQH��7KHVH�DVVRFLDWLRQV�VXJJHVW�VSHFL¿F�JHQHWLF�IHDWXUHV�RI�*'0�UHODWHG�
WR�LPSDLUHG�LQVXOLQ�VHFUHWLRQ�DQG�VHQVLWLYLW\�

ɈɉɊȿȾȿɅȿɇɂȿ�ɉɊɈȽɇɈɋɌɂɑȿɋɄɂɏ�ɄɊɂɌȿɊɂȿȼ�
ɊȺɁȼɂɌɂə�ȽɂɉȿɊɌȿɇɁɂȼɇɕɏ�ɋɈɋɌɈəɇɂɃ�ɍ�
ȻȿɊȿɆȿɇɇɕɏ�ɋ�ɉȺɌɈɅɈȽɂȿɃ�ȽȿɉȺɌɈȻɂɅɂȺɊɇɈɃ�
ɋɂɋɌȿɆɕ
ɏ�Ⱥ��ɀɭɦɚɧɢɹɡɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ʌ�Ɇ��Ⱥɛɞɭɥɥɚɟɜɚ
Ɍɚɲɤɟɧɬɫɤɚɹ�Ɇɟɞɢɰɢɧɫɤɚɹ�Ⱥɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɯɪɨɧɢɱɟɫɤɢɟ�
ɡɚɛɨɥɟɜɚɧɢɟ� ɩɟɱɟɧɢ� ɢ� ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ� ɩɭɬɟɣ� ɫɨɫɬɚɜɥɹɸɬ�
ɭ� ɛɟɪɟɦɟɧɧɵɯ� ���� ɏɚɪɚɤɬɟɪɧɵ� ɝɢɩɨɦɨɬɨɪɧɵɟ� ɧɚɪɭɲɟɧɢɹ��
ɩɪɟɨɛɥɚɞɚɸɳɢɟ� ɜɨ� ɜɬɨɪɨɣ� ɩɨɥɨɜɢɧɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɏɪɨɧɢɱɟɫɤɢɣ�
ɯɨɥɟɰɢɫɬɢɬ�ɨɛɨɫɬɪɹɟɬɫɹ�ɜɨ�ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɭ���±����ɠɟɧɳɢɧ��
ɩɪɢɱɟɦ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɜ� ,,,� ɬɪɢɦɟɫɬɪɟ�� ɉɟɪɢɧɚɬɚɥɶɧɵɟ�
ɩɨɬɟɪɢ� ɫɪɟɞɢ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɩɚɬɨɥɨɝɢɟɣ� ɝɟɩɚɬɨɛɢɥɢɚɪɧɨɣ� ɫɢɫɬɟɦɵ�
�ȽȻɋ��ɫɨɫɬɚɜɥɹɸɬ�ɨɤɨɥɨ���±�����ɇɚɢɛɨɥɟɟ�ɫɟɪɶɟɡɧɵɦ�ɨɫɥɨɠɧɟɧɢɟɦ�
ɩɚɬɨɥɨɝɢɢ�ȽȻɋ�ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɹɜɥɹɸɬɫɹ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɟ� ɫɨɫɬɨɹɧɢɹ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɱɚɫɬɨɬɭ� ɪɚɡɜɢɬɢɹ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ�
ɫɢɧɞɪɨɦɨɜ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɩɚɬɨɥɨɝɢɟɣ� ɝɟɩɚɬɨɛɢɥɢɚɪɧɨɣ� ɫɢɫɬɟɦɵ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɲɢɦ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɨɫɶ� ���
ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɝɢɩɟɪɬɟɧɡɢɜɧɵɦɢ�ɫɨɫɬɨɹɧɢɹɦɢ��Ɉɛɫɥɟɞɨɜɚɧɧɵɟ�ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� �� ɝɪɭɩɩɚ� ±� ��� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɝɢɩɟɪɬɟɧɡɢɟɣ�
ɧɚ� ɮɨɧɟ� ɞɢɫɤɢɧɟɡɢɢ� ɠɟɥɱɧɵɯ� ɩɭɬɟɣ� ɢ� ɯɨɥɟɰɢɫɬɢɬɚ�� �� ɝɪɭɩɩɚ� ±� ���
ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɝɢɩɟɪɬɟɧɡɢɟɣ�ɛɟɡ�ɩɚɬɨɥɨɝɢɢ�ȽȻɋ��ɋɪɨɤ�ɝɟɫɬɚɰɢɢ�ɛɵɥ�
ɨɬ� ��� ɞɨ� ��� ɧɟɞɟɥɶ�� ȼɨɡɪɚɫɬ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɤɨɥɟɛɚɥɫɹ� ɨɬ� ��� ɞɨ� ���
ɥɟɬ�� ȼɫɟɦ� ɛɟɪɟɦɟɧɧɵɦ� ɩɪɨɜɟɞɟɧɵ� ɍɁɂ� ɩɟɱɟɧɢ� ɢ� ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ�
ɩɭɬɟɣ��ɥɚɛɨɪɚɬɨɪɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɨɛɳɢɣ�ɛɢɥɢɪɭɛɢɧ�ɫ�ɮɪɚɤɰɢɹɦɢ��
ȺɅɌ��ȺɋɌ��ɨɛɳɢɣ�ɛɟɥɨɤ�ɢ�ɤɨɚɝɭɥɨɝɪɚɦɦɚ�ɤɪɨɜɢ��ȼɫɟ�ɛɟɪɟɦɟɧɧɵɟ���
ɝɪɭɩɩɵ�ɛɵɥɢ�ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɵ�ɢɧɮɟɤɰɢɨɧɢɫɬɨɦ��ɞɚɧɧɵɯ�ɡɚ�ɨɫɬɪɵɣ�
ɩɪɨɰɟɫɫ�ɭ�ɧɢɯ�ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɢ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɠɟɧɳɢɧ� ɩɟɪɜɨɛɟɪɟɦɟɧɧɵɯ� ɛɵɥɨ� ���� ɩɨɜɬɨɪɧɨɛɟɪɟɦɟɧɧɵɯ� ±� ����
ȼ� ɚɧɚɦɧɟɡɟ� ɭ� ɨɞɧɨɣ� ɬɪɟɬɢ�ɛɟɪɟɦɟɧɧɵɯ��� ɝɪɭɩɩɵ�ɛɵɥɢ�ɭɤɚɡɚɧɢɹ�ɧɚ�
ɩɟɪɟɧɟɫɟɧɧɵɣ�ɝɟɩɚɬɢɬ�Ⱥ�ɜ�ɞɟɬɫɬɜɟ��ɭ�ɨɞɧɨɣ�ɜɵɹɜɥɟɧɨ�ɧɨɫɢɬɟɥɶɫɬɜɨ�
ɜɢɪɭɫɚ� ɝɟɩɚɬɢɬɚ� ȼ� �������� ɭ� �� ±� ɧɨɫɢɬɟɥɶɫɬɜɨ� ɜɢɪɭɫɚ� ɝɟɩɚɬɢɬɚ� ɋ�
������� ɢ� ɭ� �� ɛɨɥɶɧɵɯ� ɫ� ɨɠɢɪɟɧɢɟɦ� ,� ɫɬɟɩɟɧɢ� ±� ɩɟɪɟɧɟɫɟɧɧɵɣ� ɞɨ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɯɨɥɟɰɢɫɬɢɬ� ��������� ȼɨ� �� ɝɪɭɩɩɟ� ±� ɭ� ɩɚɰɢɟɧɬɨɤ� ɜ�
ɚɧɚɦɧɟɡɟ� ɧɟ� ɛɵɥɨ� ɭɤɚɡɚɧɢɣ� ɧɚ� ɩɟɪɟɧɟɫɟɧɧɵɣ� ɝɟɩɚɬɢɬ� ɢ� ɞɪɭɝɢɟ�
ɜɢɞɵ� ɩɚɬɨɥɨɝɢɢ� ȽȻɋ�� Ⱥɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɜɨ� ɜɪɟɦɹ� ɞɚɧɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɩɨɜɵɲɟɧɢɟ� ȺȾ� ɜ� �� ɝɪɭɩɩɟ� ɛɟɪɟɦɟɧɧɵɯ� ɨɬɦɟɱɚɥɨɫɶ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɜɨ�ɜɬɨɪɨɣ�ɩɨɥɨɜɢɧɟ�ɩɨɫɥɟ����ɧɟɞɟɥɶ�ɢ�ɤɨɥɟɛɚɥɨɫɶ�
ɨɬ� ������� ɞɨ� ��������� ɋɪɟɞɢ� ɩɨɜɬɨɪɧɨɛɟɪɟɦɟɧɧɵɯ� ɩɹɬɢ� ɠɟɧɳɢɧ� ��
ɝɪɭɩɩɵ� ɩɪɟɞɵɞɭɳɚɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɨɫɥɨɠɧɢɥɚɫɶ� ɩɨɜɵɲɟɧɢɟɦ� ȺȾ��
ɍ� ɷɬɢɯ� ɛɟɪɟɦɟɧɧɵɯ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɩɪɨɬɟɢɧɭɪɢɹ� ɨɬ� �� ɞɨ� ���� ɝ�ɥ��
ɍɱɢɬɵɜɚɹ� ɞɚɧɧɵɟ� ɚɧɚɦɧɟɡɚ� ɢ� ɧɚɫɬɨɹɳɟɟ� ɫɨɫɬɨɹɧɢɟ�� ɛɵɥ� ɩɨɫɬɚɜɥɟɧ�
ɞɢɚɝɧɨɡ�� ɯɪɨɧɢɱɟɫɤɚɹ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� ɫ� ɧɚɫɥɨɢɜɲɟɣɫɹ�
ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ɥɟɝɤɨɣ� ɫɬɟɩɟɧɢ� ɭ� ɨɞɧɨɣ� ɢ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ɬɹɠɟɥɨɣ�
ɫɬɟɩɟɧɢ� ±� ɭ� ɱɟɬɵɪɟɯ� ɛɟɪɟɦɟɧɧɵɯ�� ɉɨɜɵɲɟɧɢɟ� ȺȾ� ɭ� ɛɟɪɟɦɟɧɧɵɯ�
ɫ� ɬɹɠɟɥɨɣ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ɨɬɦɟɱɚɥɨɫɶ� ɫ� ��±��� ɧɟɞɟɥɶ� ɝɟɫɬɚɰɢɢ� ɢ�
ɤɨɥɟɛɚɥɨɫɶ�ɨɬ���������ɞɨ����������ɍ�ɬɪɨɢɯ�ɛɟɪɟɦɟɧɧɵɯ�ɨɬɦɟɱɚɥɢɫɶ�
ɨɬɟɤɢ�ɧɚ�ɧɨɝɚɯ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɫɨɫɬɨɹɧɢɹ�ɩɥɨɞɚ�ɩɭɬɟɦ�ɍɁɂ�ɜɵɹɜɢɥɨ�ɭ�
��ɠɟɧɳɢɧ�ɝɢɩɨɬɪɨɮɢɸ�ɩɥɨɞɚ�,�ɫɬɟɩɟɧɢ��ɉɪɨɜɟɞɟɧɢɟ�ɞɨɩɩɥɟɪɨɦɟɬɪɢɢ�
ɤɪɨɜɨɬɨɤɚ� ɜ� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɨɦ� ɤɨɦɩɥɟɤɫɟ� ɜɵɹɜɢɥɨ� ɧɚɪɭɲɟɧɢɟ�
ɦɚɬɨɱɧɨ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ��ɭ��������ɢ�ɩɥɨɞɨɜɨ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ��ɭ��������
ɤɪɨɜɨɬɨɤɚ��ɍ� ɛɟɪɟɦɟɧɧɵɯ� �� ɝɪɭɩɩɵ�ɛɟɡ� ɩɚɬɨɥɨɝɢɢ�ȽȻɋ�ɩɨɜɵɲɟɧɢɟ�
ȺȾ�ɨɬɦɟɱɟɧɨ�ɜ�ɫɪɨɤɚɯ�ɩɨɫɥɟ����ɧɟɞɟɥɶ�ɜ�ɩɪɟɞɟɥɚɯ��������ɢ���������
Ɋɟɡɭɥɶɬɚɬɵ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɭ�ɛɟɪɟɦɟɧɧɵɯ�
�� ɝɪɭɩɩɵ� ɩɨɤɚɡɚɬɟɥɢ� ɛɢɥɢɪɭɛɢɧɚ� ɢ� ɟɝɨ� ɮɪɚɤɰɢɣ� ɛɵɥɢ� ɜ� ɩɪɟɞɟɥɚɯ�
ɧɨɪɦɵ�ɩɨɱɬɢ�ɭ� ɜɫɟɯ��Ɍɨɥɶɤɨ�ɭ� ɬɪɟɯ�ɛɟɪɟɦɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɢ�ɨɛɳɟɝɨ�
ɛɢɥɢɪɭɛɢɧɚ� ɛɵɥɢ� ɧɟɫɤɨɥɶɤɨ� ɜɵɲɟ� ɧɨɪɦɵ� ɨɬ� ����� ɞɨ� ����� ɦɦɨɥɶ�ɥ�
ɡɚ� ɫɱɟɬ� ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ� ɩɨɜɵɲɟɧɢɹ� ɧɟɩɪɹɦɨɣ� ɮɪɚɤɰɢɢ�� ɉɪɢ� ɷɬɨɦ�
ɩɨɤɚɡɚɬɟɥɢ� ȺɅɌ� ɢ� ȺɋɌ� ɛɵɥɢ� ɜ� ɩɪɟɞɟɥɚɯ� ɧɨɪɦɵ�� ȼ� ɩɨɤɚɡɚɬɟɥɹɯ�
ɤɨɚɝɭɥɨɝɪɚɦɦɵ� ɬɨɥɶɤɨ� ɭ� ɩɹɬɢ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ɛɵɥɢ�
ɩɨɜɵɲɟɧɵ�ɩɨɤɚɡɚɬɟɥɢ�ɝɟɦɚɬɨɤɪɢɬɚ�ɞɨ�����ɢ�ɮɢɛɪɢɧɨɝɟɧɚ�ɜ�ɩɪɟɞɟɥɚɯ�
ɜɟɪɯɧɟɣ� ɝɪɚɧɢɰɵ� ɧɨɪɦɵ�� ȼɨ� �� ɝɪɭɩɩɟ� ɛɟɪɟɦɟɧɧɵɯ� ɥɚɛɨɪɚɬɨɪɧɵɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɛɵɥɢ� ɜ� ɩɪɟɞɟɥɚɯ� ɧɨɪɦɵ�� ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɡɜɨɥɹɸɬ�ɩɪɟɞɩɨɥɨɠɢɬɶ��ɱɬɨ�ɩɚɬɨɥɨɝɢɹ�ȽȻɋ�ɦɨɠɟɬ�ɛɵɬɶ�ɮɚɤɬɨɪɨɦ�
ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɭ�ɛɟɪɟɦɟɧɧɵɯ��ɪɚɡɜɢɬɢɹ�
ɬɹɠɟɥɨɣ� ɩɪɟɷɤɥɚɦɩɫɢɢ�� ȼɵɜɨɞɵ�� Ȼɟɪɟɦɟɧɧɵɟ� ɫ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɦ�
ɫɢɧɞɪɨɦɨɦ� ɢ� ɯɪɨɧɢɱɟɫɤɨɣ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɟɣ� ɞɨɥɠɧɵ�
ɛɵɬɶ�ɨɛɫɥɟɞɨɜɚɧɵ�ɧɚ�ɧɚɥɢɱɢɟ�ɩɚɬɨɥɨɝɢɢ�ɝɟɩɚɬɨɛɢɥɢɚɪɧɨɣ�ɫɢɫɬɟɦɵ��
ɍ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɱɚɳɟ� ɪɚɡɜɢɜɚɟɬɫɹ� ɬɹɠɟɥɚɹ�
ɩɪɟɷɤɥɚɦɩɫɢɹ�
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+<3(57(16,9(�67$7(6�,1�35(*1$17�:20(1�:,7+�
3$7+2/2*<�+(3$72%,/,$5�6<67(0
+�$��=KXPDQL\D]RYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��/�0��$EGXOOD\HYD
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ�� ,Q� WKH� VWUXFWXUH� RI� H[WUDJHQLWDO� FKURQLF� OLYHU� GLVHDVH� DQG�
ELOLDU\� WUDFW� LQ� SUHJQDQW� ZRPHQ� PDNH� XS� ���� ,W� LV� FKDUDFWHUL]HG� E\�
K\SRNLQHWLF�GLVRUGHUV�SUHYDLOLQJ�LQ�WKH�VHFRQG�KDOI�RI�SUHJQDQF\��&KURQLF�
FKROHF\VWLWLV� H[DFHUEDWHG� GXULQJ� SUHJQDQF\� LQ� ��±���� RI� ZRPHQ�� DQG�
LQ�PRVW�FDVHV�LQ�WKH�,,,�WULPHVWHU��3HULQDWDO�ORVV�DPRQJ�SUHJQDQW�ZLWK�WKH�
SDWKRORJ\�RI�WKH�KHSDWRELOLDU\�V\VWHP��+%6��LV�DERXW���±�����7KH�PRVW�
VHULRXV�FRPSOLFDWLRQV�RI�+%6�GLVHDVH�LQ�SUHJQDQW�ZRPHQ�LV�K\SHUWHQVLYH�
GLVRUGHUV�� $LP�� 7R� VWXG\� WKH� IUHTXHQF\� RI� K\SHUWHQVLYH� V\QGURPHV� LQ�
SUHJQDQF\� ZLWK� WKH� SDWKRORJ\� RI� WKH� KHSDWRELOLDU\� V\VWHP�� 0DWHULDOV�
DQG�PHWKRGV��:H�REVHUYHG����SUHJQDQW�ZRPHQ�ZLWK�K\SHUWHQVLYH�VWDWHV��
([DPLQHG�SUHJQDQF\�ZHUH�GLYLGHG�LQWR���JURXSV���VW�JURXS����SUHJQDQW�
ZRPHQ�ZLWK� K\SHUWHQVLRQ� DQG� ELOLDU\� G\VNLQHVLD� DQG� FKROHF\VWLWLV�� �QG�
JURXS� ±� ��� SUHJQDQW� ZRPHQ� ZLWK� K\SHUWHQVLRQ� ZLWKRXW� *%6� GLVHDVH��
*HVWDWLRQDO�DJH�ZDV����WR����ZHHNV��$JH�VXUYH\HG�UDQJHG�IURP����WR����
\HDUV��$OO�SUHJQDQW�ZRPHQ�FRQGXFWHG�XOWUDVRXQG� OLYHU� DQG�ELOLDU\� WUDFW��
ODERUDWRU\�WHVWV��WRWDO�ELOLUXELQ�ZLWK�WKH�IDFWLRQV��$/7��$67��WRWDO�SURWHLQ�
DQG�EORRG�FRDJXODWLRQ��$OO�SUHJQDQW�RI� WKH��VW�JURXS�ZHUH�FRQVXOWHG�E\�
LQIHFWLRQLVWV��GDWD�IRU�DFXWH�SURFHVV�ZDV�QRW�LGHQWL¿HG��5HVXOWV��$PRQJ�WKH�
ZRPHQ�VXUYH\HG�ZHUH����RI�WKH�¿UVW�SUHJQDQW�����±�UHYLHZ�SUHJQDQW��,Q�DQ�
DQDPQHVLV�����SUHJQDQF\�ZRPHQ�RI�WKH�¿UVW�JURXS�KDG�UHVXOWV�RI�KHSDWLWLV�
$� LQ� FKLOGKRRG�� �� RI� ZKLFK� KDG� UHYHDOHG� RI� KHSDWLWLV� %� YLUXV� ��������
DQG���±� FDUULHUV�RI�KHSDWLWLV�&�YLUXV� �������DQG���SDWLHQWV�ZLWK�REHVLW\�
,�±�UDLVLQJ�±�WUDQVIHUUHG�WR�SUHJQDQF\�FKROHF\VWLWLV����������,Q�JURXS���±�
SDWLHQWV�LQ�KLVWRU\�WDNLQJ�WKHUH�ZDV�QR�LQGLFDWLRQ�WUDQVIHUUHG�KHSDWLWLV�DQG�
RWKHU�GLVHDVH�RI�+%6��$QDO\VLV�VKRZHG�WKDW�GXULQJ�WKLV�LQFUHDVH�LQ�EORRG�
SUHVVXUH� LQ� SUHJQDQW� ��PHQWLRQHG� JURXS� RI� SUHJQDQW�ZRPHQ�GXULQJ� WKH�
VHFRQG�KDOI�SUHIHUDEO\�DIWHU����ZHHNV��DQG�UDQJHG�IURP��������WR����������
$PRQJ�UHYLHZ�SUHJQDQW�¿YH�ZRPHQ�RI�JURXS���SUHYLRXV�SUHJQDQF\�ZDV�
FRPSOLFDWHG� E\� HOHYDWHG� EORRG� SUHVVXUH�� 3URWHLQXULD�ZDV� GHWHFWHG� IURP�
�� WR�����J�O� LQ� WKHVH�SUHJQDQW��*LYHQ� WKLV�KLVWRU\�DQG�SUHVHQW� FRQGLWLRQ��
ZDV� GLDJQRVHG� ZLWK� &KURQLF� K\SHUWHQVLRQ� ZLWK� PLOG� SUHHFODPSVLD� DUH�
OD\HUHG� LQ� RQH� DQG� VHYHUH� SUHHFODPSVLD� ±� WKH� IRXU� SUHJQDQW�� ,QFUHDVHG�
EORRG� SUHVVXUH� LQ� SUHJQDQW� ZRPHQ� ZLWK� VHYHUH� SUHHFODPSVLD� RFFXUUHG�
EHWZHHQ���±���ZHHNV�RI�JHVWDWLRQ�DQG�UDQJHG�IURP���������WR���������
7KUHH� SUHJQDQW� ZHUH� REVHUYHG� VZHOOLQJV� LQ� WKH� OHJV�� ,QYHVWLJDWLRQ� RI�
WKH� IHWXV� E\� XOWUDVRXQG� UHYHDOHG� LQ� �� ZRPHQ� IHWDO� PDOQXWULWLRQ� RI� WKH�
�VW� GHJUHH�� &RQGXFWLQJ� 'RSSOHU� EORRG� ÀRZ� LQ� IHWRSODFHQWDO� FRPSOH[�
UHYHDOHG� GLVRUGHUV� 8WHURSODFHQWDO� �������� DQG� IHWXV� DQG� SODFHQWDO� �DW�
������� EORRG� ÀRZ�� 3UHJQDQWV� RI� �QG� JURXS� ZLWKRXW� SDWKRORJ\� +%6�
LQFUHDVHG� EORRG� SUHVVXUH� REVHUYHG� LQ� SHULRGV� DIWHU� ��� ZHHNV� EHWZHHQ�
�������DQG���������7KH�FOLQLFDO�SLFWXUH�RI�+%6�GLVHDVH�LV�FKDUDFWHUL]HG�E\�
FRPSODLQWV�RI�YLRODWLRQ�RI�DSSHWLWH��QDXVHD�DIWHU�HDWLQJ��LPSDLUHG�LQWHVWLQDO�
GLVWXUEHG��5HVXOWV�RI� ODERUDWRU\�VWXGLHV�KDYH�VKRZQ�WKDW�SUHJQDQW�RI� WKH�
�VW�JURXS�ELOLUXELQ�DQG�LWV�IUDFWLRQV�ZHUH�ZLWKLQ�QRUPDO�OLPLWV�LQ�DOPRVW�
DOO� SUHJQDQW� ZRPHQ�� 2QO\� LQ� �� SUHJQDQWV� LQGLFDWRUV� RI� WRWDO� ELOLUXELQ�
ZHUH� VOLJKWO\� KLJKHU� UDWHV� IURP������ WR� �����PPRO�O� GXH� WR� WKH� UHODWLYH�
LQFUHDVH�RI�LQGLUHFW�IUDFWLRQ��ZKLOH�LQGLFDWRUV�RI�$/7�DQG�$67�ZHUH�ZLWKLQ�
QRUPDO� OLPLWV�� ,Q� WHUPV� RI� FRDJXODWLRQ� RQO\� ¿YH� SUHJQDQW� ZRPHQ� ZLWK�
SUHHFODPSVLD�ZHUH�HOHYDWHG�KHPDWRFULW�WR�����DQG�¿EULQRJHQ�ZLWKLQ�WKH�
XSSHU�OLPLW�RI�QRUPDO��,Q�WKH��QG�JURXS�RI�SUHJQDQW�ODERUDWRU\�SDUDPHWHUV�
ZHUH� ZLWKLQ� QRUPDO� OLPLWV�� 5HVHDUFK� VXJJHVWV� WKDW� WKH� SDWKRORJ\� +%6�
PD\�EH�D� ULVN� IDFWRU� IRU� WKH�GHYHORSPHQW�RI�K\SHUWHQVLYH�FRPSOLFDWLRQV�
LQ� SUHJQDQF\� DQG� WKH� GHYHORSPHQW� RI� VHYHUH� SUHHFODPSVLD��&RQFOXVLRQ��
3UHJQDQW�ZRPHQ�ZLWK� K\SHUWHQVLYH� V\QGURPH� DQG� FKURQLF� K\SHUWHQVLRQ�
VKRXOG�EH�VFUHHQHG�IRU�SDWKRORJ\�RI�WKH�KHSDWRELOLDU\�V\VWHP��,Q�SUHJQDQW�
ZRPHQ�ZLWK�WKLV�GLVRUGHU�RIWHQ�GHYHORS�VHYHUH�SUHHFODPSVLD�

ɊɈɅɖ�ɉȺɌɈɅɈȽɂɂ�ɋȿɊȾȿɑɇɈ�ɋɈɋɍȾɂɋɌɈɃ�ɋɂɋɌȿɆɕ�ȼ�
ɊȺɁȼɂɌɂɂ�ɆɇɈȽɈȼɈȾɂə�ɍ�ȻȿɊȿɆȿɇɇɕɏ
ɋ�ɂ��Ɇɚɪɭɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱦ�Ⱥ��Ⱥɸɩɨɜɚ
Ɍɚɲɤɟɧɬɫɤɚɹ�Ɇɟɞɢɰɢɧɫɤɚɹ�Ⱥɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ɇɧɨɝɨɜɨɞɢɟ�ɭ�ɛɟɪɟɦɟɧɧɵɯ�ɹɜɥɹɟɬɫɹ�ɩɨɥɢɷɬɢɨɥɨɝɢɱɟɫɤɢɦ�
ɫɨɫɬɨɹɧɢɟɦ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɫɹ� ɢɡɛɵɬɨɱɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ�
ɨɤɨɥɨɩɥɨɞɧɵɯ� ɜɨɞ� ɜ� ɚɦɧɢɨɬɢɱɟɫɤɨɣ� ɩɨɥɨɫɬɢ�� ɩɪɟɜɵɲɚɸɳɢɦ�
���� ɥ�� ɉɪɢ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɧɚɪɭɲɚɸɬɫɹ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ��
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɝɨɪɦɨɧɚɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɭ� ɦɚɬɟɪɢ�� ɱɬɨ�
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ɫɭɳɟɫɬɜɟɧɧɨ� ɨɬɪɚɠɚɟɬɫɹ� ɧɚ� ɫɨɫɬɨɹɧɢɢ� ɩɥɨɞɚ� ɢ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ��
ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨɣ� ɩɪɢɱɢɧɨɣ� ɦɧɨɝɨɜɨɞɢɹ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫɱɢɬɚɸɬ�
ɢɧɮɟɤɰɢɢ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɢɧɬɟɪɟɫ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ�
ɦɧɨɝɨɜɨɞɢɟɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɱɚɫɬɨɬɵ� ɢ� ɜɢɞɨɜ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɩɚɬɨɥɨɝɢɢ� ɭ�
ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɦɧɨɝɨɜɨɞɢɟɦ�ɞɥɹ�ɜɵɹɜɥɟɧɢɹ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ɇɚɦɢ�ɨɛɫɥɟɞɨɜɚɧɨ����ɛɟɪɟɦɟɧɧɵɯ�ɠɟɧɳɢɧ�ɫ�ɦɧɨɝɨɜɨɞɢɟɦ��
ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɩɪɢ� ɍɁɂ� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� ɋɪɨɤ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɤɨɥɟɛɚɥɫɹ�ɨɬ����ɞɨ����ɧɟɞɟɥɶ��ɋɬɟɩɟɧɶ�
ɦɧɨɝɨɜɨɞɢɹ�ɭɫɬɚɧɚɜɥɢɜɚɥɢ�ɩɭɬɟɦ�ɢɡɦɟɪɟɧɢɹ�ɜɵɫɨɬɵ�ɜɨɞɧɨɝɨ�ɫɬɨɥɛɚ��
ɍ�ɜɫɟɯ�ɛɟɪɟɦɟɧɧɵɯ�ɭɫɬɚɧɨɜɥɟɧɚ�ɩɟɪɜɚɹ�ɫɬɟɩɟɧɶ�ɦɧɨɝɨɜɨɞɢɹ��ɨɫɬɪɨɟ�
ɦɧɨɝɨɜɨɞɢɟ�ɧɟ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ȼɨɡɪɚɫɬ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɛɵɥ�ɨɬ����ɞɨ�
���ɥɟɬ�ɢ�ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥ��������ɥɟɬ��ɉɨ�ɩɚɪɢɬɟɬɭ�ɨɛɫɥɟɞɨɜɚɧɧɵɟ�
ɠɟɧɳɢɧɵ�ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ɞɚɧɧɚɹ�ɛɟɪɟɦɟɧɧɨɫɬɶ�
ɛɵɥɚ� ɩɟɪɜɨɣ� ɭ� �� ������ ɠɟɧɳɢɧ�� ɜɬɨɪɨɣ� ɩɨ� ɫɱɟɬɭ� ±� ɭ� �� ��������
ɠɟɧɳɢɧ�� ɬɪɟɬɶɟɣ� ±� ɭ� �� ������� ɢ� ɱɟɬɜɟɪɬɨɣ� ±� ɭ� �� �������� ɠɟɧɳɢɧ��
ɑɚɫɬɨɬɚ� ɦɧɨɝɨɜɨɞɢɹ� ɭ� ɩɟɪɜɨɛɟɪɟɦɟɧɧɵɯ� ɢ� ɩɨɜɬɨɪɧɨɛɟɪɟɦɟɧɧɵɯ�
ɛɵɥɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɞɢɧɚɤɨɜɨɣ�� ɬ�ɟ��� ɜɟɪɨɹɬɧɨ�� ɪɨɥɶ� ɩɚɪɢɬɟɬɚ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɧɚ� ɱɚɫɬɨɬɭ� ɪɚɡɜɢɬɢɹ� ɦɧɨɝɨɜɨɞɢɹ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟ�
ɜɥɢɹɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɍɳɚɬɟɥɶɧɨɟ� ɢɡɭɱɟɧɢɟ� ɚɧɚɦɧɟɡɚ� ɜɵɹɜɢɥɨ�� ɱɬɨ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɤɚɠɞɚɹ� ɢɡ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɟɪɟɦɟɧɧɵɯ� ɩɟɪɟɧɟɫɥɚ�
ɞɟɬɫɤɢɟ� ɢɧɮɟɤɰɢɨɧɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɨɥɨɜɢɧɚ� ɩɚɰɢɟɧɬɨɤ� ɱɚɫɬɨ�
ɩɟɪɟɧɨɫɢɥɢ�ɈɊȼɂ����ɩɚɰɢɟɧɬɤɢ�ɜ�ɞɟɬɫɬɜɟ�ɩɟɪɟɧɟɫɥɢ�ɢɧɮɟɤɰɢɨɧɧɵɣ�
ɝɟɩɚɬɢɬ�Ⱥ��ɉɟɪɟɧɟɫɟɧɧɵɟ�ɚɧɝɢɧɵ��ɯɪɨɧɢɱɟɫɤɢɣ�ɬɨɧɡɢɥɥɢɬ�ɜɵɹɜɥɟɧɵ�
ɭ� �� ��������� ɬɨɧɡɢɥɷɤɬɨɦɢɹ� ɜ� ɚɧɚɦɧɟɡɟ� ɛɵɥɚ� ɭ� ��ɯ� ɩɚɰɢɟɧɬɨɤ��
ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɢɦɦɭɧɢɬɟɬ�ɷɬɢɯ�ɠɟɧɳɢɧ�ɤ�ɧɚɱɚɥɭ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɛɵɥ�
ɫɧɢɠɟɧ��Ɍɟɱɟɧɢɟ�ɞɚɧɧɨɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɨɫɥɨɠɧɢɥɨɫɶ�ɩɟɪɟɧɟɫɟɧɧɵɦɢ�
ɩɪɨɫɬɭɞɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɈɊȼɂ��ɜ� ,� ɬɪɢɦɟɫɬɪɟ�ɭ���
��������ɩɚɰɢɟɧɬɨɤ��ɜɨ�,,�ɬɪɢɦɟɫɬɪɟ�±�ɭ������������ɜ�,�ɢ�,,�ɬɪɢɦɟɫɬɪɚɯ�
±�ɭ��� ��������ɩɚɰɢɟɧɬɨɤ��Ɇɧɨɝɨɜɨɞɢɟ�ɜɩɟɪɜɵɟ�ɭɫɬɚɧɨɜɥɟɧɨ�ɧɚ�ɍɁɂ�
ɩɪɢ�ɫɪɨɤɚɯ���±���ɧɟɞɟɥɢ��ɉɪɢ�ɷɬɨɦ�ɨɬɦɟɱɚɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟ�ɜɵɫɨɬɵ�
ɜɨɞɧɨɝɨ�ɫɬɨɥɛɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦɢ�ɫɪɨɤɚɦɢ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɭ� ɡɞɨɪɨɜɵɯ� ɠɟɧɳɢɧ�� ɒɟɫɬɶ� ɛɟɪɟɦɟɧɧɵɯ� �������� ɩɪɟɞɴɹɜɥɹɥɢ�
ɠɚɥɨɛɵ�ɧɚ�ɱɚɫɬɨ�ɩɨɹɜɥɹɸɳɟɟɫɹ�ɫɟɪɞɰɟɛɢɟɧɢɟ��ɫɥɚɛɨɫɬɶ��ɜɪɟɦɟɧɚɦɢ�
ɨɞɵɲɤɭ�� ɍ� ɷɬɢɯ� ɩɚɰɢɟɧɬɨɤ� ɩɪɨɜɟɞɟɧɨ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ɗɄȽ� ɢ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɹ� �ɗɯɨɄȽ���
Ɋɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɭ� �� ɩɚɰɢɟɧɬɤɢ� ɧɚ� ɗɄȽ� ɢɦɟɥɚ� ɦɟɫɬɨ�
ɤɚɪɬɢɧɚ� ɤɚɪɞɢɨɫɤɥɟɪɨɡɚ�� ɭ� ��ɯ� ±� ɛɵɥɢ� ɹɜɥɟɧɢɹ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ�ɜ�ɦɢɨɤɚɪɞɟ��ɭ���ɯ�±�ɱɚɫɬɢɱɧɨɟ�ɧɚɪɭɲɟɧɢɟ�ɩɪɨɜɨɞɢɦɨɫɬɢ�
ɩɪɚɜɨɣ� ɧɨɠɤɢ� ɩɭɱɤɚ� Ƚɢɫɫɚ�� ɗɯɨɄȽ� ɧɟ� ɜɵɹɜɢɥɚ� ɝɪɭɛɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɤɪɨɜɨɬɨɤɚ�ɢ�ɩɨɪɨɤɨɜ�ɫɟɪɞɰɚ��Ɍɨɥɶɤɨ�ɜ�ɨɞɧɨɦ�ɫɥɭɱɚɟ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�
ɱɚɫɬɢɱɧɚɹ� ɪɟɝɭɪɝɢɬɚɰɢɹ� ɜ� ɦɢɬɪɚɥɶɧɨɦ� ɤɥɚɩɚɧɟ� ɫɟɪɞɰɚ�� ɋɪɨɤ�
ɝɟɫɬɚɰɢɢ� ɭ� ɷɬɢɯ� ɩɚɰɢɟɧɬɨɤ� ɛɵɥ� ɨɬ� ��� ɞɨ� ��� ɧɟɞɟɥɶ�� ɤɨɬɨɪɵɣ�� ɤɚɤ�
ɢɡɜɟɫɬɧɨ��ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɩɨɜɵɲɟɧɢɟɦ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɫɟɪɞɰɟ�ɜ�ɫɜɹɡɢ�ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ�ɨɛɴɟɦɚ�ɰɢɪɤɭɥɢɪɭɸɳɟɣ�ɤɪɨɜɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɠɧɨ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɜ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɦɧɨɝɨɜɨɞɢɟ� ɭ� ɛɟɪɟɦɟɧɧɵɯ�
ɫɜɹɡɚɧɨ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɫɟɪɞɰɚ��ɨɫɨɛɟɧɧɨ�ɟɫɥɢ�ɜ�ɚɧɚɦɧɟɡɟ�
ɩɚɰɢɟɧɬɤɢ�ɢɦɟɸɬɫɹ�ɭɤɚɡɚɧɢɹ�ɧɚ�ɞɚɧɧɭɸ�ɩɚɬɨɥɨɝɢɸ��ȼɫɟɦ�ɩɚɰɢɟɧɬɤɚɦ�
ɩɪɨɜɟɞɟɧɚ� ɤɨɧɫɭɥɶɬɚɰɢɹ� ɤɚɪɞɢɨɥɨɝɚ�� ɧɚɡɧɚɱɟɧɚ� ɢ� ɩɪɨɜɟɞɟɧɚ�
ɤɚɪɞɢɨɬɨɧɢɱɟɫɤɚɹ� ɬɟɪɚɩɢɹ�� ɤɨɬɨɪɚɹ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ� ɭɥɭɱɲɟɧɢɸ�
ɫɨɫɬɨɹɧɢɹ�ɛɟɪɟɦɟɧɧɨɣ�ɢ�ɩɪɨɥɨɧɝɢɪɨɜɚɧɢɸ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ȼɵɜɨɞɵ��ȼ�
ɪɚɡɜɢɬɢɢ�ɦɧɨɝɨɜɨɞɢɹ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɹɜɥɹɟɬɫɹ�ɩɚɬɨɥɨɝɢɹ�ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� Ȼɟɪɟɦɟɧɧɵɟ� ɫ� ɦɧɨɝɨɜɨɞɢɟɦ�� ɩɪɟɞɴɹɜɥɹɸɳɢɟ�
ɠɚɥɨɛɵ� ɧɚ� ɫɟɪɞɰɟɛɢɟɧɢɟ�� ɛɵɫɬɪɭɸ� ɭɬɨɦɥɹɟɦɨɫɬɶ� ɞɨɥɠɧɵ� ɛɵɬɶ�
ɩɪɨɤɨɧɫɭɥɶɬɢɪɨɜɚɧɧɵ� ɤɚɪɞɢɨɥɨɝɨɦ�� ɉɪɨɜɟɞɟɧɢɟ� ɤɚɪɞɢɨɬɨɧɢɱɟɫɤɨɣ�
ɬɟɪɚɩɢɢ� ɭɥɭɱɲɚɟɬ� ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɩɨɡɜɨɥɹɟɬ� ɟɟ�
ɩɪɨɥɨɧɝɢɪɨɜɚɬɶ�
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,QWURGXFWLRQ�� 3RO\K\GUDPQLRV� LV� SUHJQDQW� SRO\HWLRORJLFDO� FRQGLWLRQ�
FKDUDFWHUL]HG�E\�H[FHVVLYH�DPRXQW�RI�DPQLRWLF�ÀXLG�LQ�WKH�DPQLRWLF�FDYLW\��
H[FHHGLQJ� ���� OLWHUV�� ,Q� WKLV� SDWKRORJ\� ELRFKHPLFDO�� LPPXQRORJLFDO� DQG�
KRUPRQDO�SDUDPHWHUV�LQ�WKH�PRWKHU�YLRODWHG��ZKLFK�VLJQL¿FDQWO\�DIIHFWV�WKH�
VWDWH�RI�WKH�IHWXV�DQG�QHZERUQ��7KH�PRVW�IUHTXHQW�FDXVH�RI�SRO\K\GUDPQLRV�
LQ�SUHJQDQW� LW� LV�FRQVLGHUHG�WR�EH� LQIHFWLRQ��+RZHYHU�� LW� LV� LQWHUHVWLQJ�WR�
VWXG\�WKH�FDUGLRYDVFXODU�V\VWHP�LQ�SUHJQDQW�ZRPHQ�ZLWK�SRO\K\GUDPQLRV��
$LP��7KH�DLP�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�WKH�IUHTXHQF\�DQG�W\SHV�RI�
FDUGLRYDVFXODU� GLVHDVH� LQ� ZRPHQ� ZLWK� SRO\K\GUDPQLRV� WR� LGHQWLI\� ULVN�
IDFWRUV��0DWHULDOV� DQG�PHWKRGV��:H�H[DPLQHG����SUHJQDQW�ZRPHQ�ZLWK�

SRO\K\GUDPQLRV� HVWDEOLVKHG� E\� XOWUDVRXQG� RI� SODFHQWD�� *HVWDWLRQDO� DJH�
VXUYH\HG� UDQJHG� IURP� ��� WR� ���ZHHNV��'HJUHH� RI� SRO\K\GUDPQLRV�ZDV�
HVWDEOLVKHG� E\�PHDVXULQJ� WKH� KHLJKW� RI� WKH�ZDWHU� FROXPQ��$OO� SUHJQDQW�
LQVWDOOHG� WKH�¿UVW� GHJUHH�RI� SRO\K\GUDPQLRV�� DFXWH� SRO\K\GUDPQLRV�ZDV�
QRW�GHWHFWHG��DJH�ZDV�H[DPLQHG�IURP����WR����\HDUV�DQG�DYHUDJHG��������
\HDUV��%\�SDULW\� RI� WKH�ZRPHQ� VXUYH\HG�ZHUH� DV� IROORZV��7KLV�ZDV� WKH�
¿UVW�SUHJQDQF\�LQ���������ZRPHQ��WKH�VHFRQG�ZDV�±�LQ�����������ZRPHQ��
WKH� WKLUG� ±� LQ� �� �������� DQG� LQ� IRXUWK� ±� �� ��������ZRPHQ�� )UHTXHQF\�
RI� SRO\K\GUDPQLRV� LQ� SULPSUHJQDQW� DQG� PXOWLSUHJQDQW� ZDV� DOPRVW� WKH�
VDPH�� L�H�� OLNHO\� UROH� RI� SDULW\� RQ� WKH� LQFLGHQFH� RI� SUHJQDQF\� GRHV� QRW�
VLJQL¿FDQWO\� DIIHFW� RQ� IUHTXHQW� SRO\K\GUDPQLRV�� 5HVXOWV�� &DUHIXO� VWXG\�
RI�KLVWRU\�UHYHDOV�WKDW�DOPRVW�HYHU\�RQH�RI�VXUYH\HG�SUHJQDQW�VXIIHUHG�LQ�
FKLOGKRRG�LQIHFWLRXV�GLVHDVHV��KDOI�RI� WKH�SDWLHQWV�ZHUH�RIWHQ�WUDQVIHUUHG�
WR�$59,�� �� SDWLHQWV� VXIIHUHG� LQ� FKLOGKRRG� ZLWK� LQIHFWLRXV� KHSDWLWLV�$��
7UDQVIHUUHG� DQJLQD�� FKURQLF� WRQVLOOLWLV� ZHUH� GHWHFWHG� LQ� �� ��������� D�
KLVWRU\�RI�WRQVLOOHFWRP\�ZDV�LQ���SDWLHQWV��&RQVHTXHQWO\��WKH�LPPXQLW\�RI�
WKHVH�ZRPHQ�WR�WKH�WRS�RI�SUHJQDQF\�ZDV�UHGXFHG��'XULQJ�WKH�SUHJQDQF\�
FRPSOLFDWHG� PLJUDWHG� FROGV�� LQFOXGLQJ�$59,�� �� WULPHVWHU� LQ� �� ��������
SDWLHQWV� LQ� WKH� ,,� WULPHVWHU� ±� LQ� �� ��������� LQ� ,� ±� DQG� ,,� WULPHVWHU� ±� ��
��������SDWLHQWV��3RO\K\GUDPQLRV�ZDV�¿UVW� HVWDEOLVKHG�E\�XOWUDVRXQG�DW�
��±���ZHHNV�WHUPV��7KXV��DQ�LQFUHDVH�LQ�WKH�KHLJKW�RI�WKH�ZDWHU�FROXPQ�
DV� FRPSDUHG� ZLWK� WKH� VDPH� SHULRGV� LQ� KHDOWK\� SUHJQDQW� ZRPHQ�� 6L[�
SUHJQDQW� ZRPHQ� �������� FRPSODLQHG� IUHTXHQWO\� IRU� VHHQ� SDOSLWDWLRQV��
ZHDNQHVV��VKRUWQHVV�RI�EUHDWK�DW�WLPHV��7KHVH�SDWLHQWV�ZHUH�H[DPLQHG�WKH�
FDUGLRYDVFXODU� V\VWHP� (&*� DQG� HFKRFDUGLRJUDSK\� �HFKRFDUGLRJUDSK\���
7KH� UHVXOWV� VKRZHG� WKDW� �� SDWLHQW�ZDV� WDNLQJ�SODFH�RQ� WKH�(&*�SDWWHUQ�
&DUGLRVFOHURVLV� KDYH� �� ±�ZHUH� SKHQRPHQD� RI�PHWDEROLF� FKDQJHV� LQ� WKH�
P\RFDUGLXP� LQ� �� ±� FRQGXFWLRQ� GLVWXUEDQFHV� SDUWLDO� ULJKW� EXQGOH� EUDQFK�
EORFN� RI�*LVV�� (FKRFDUGLRJUDSK\� UHYHDOHG� QR� JURVV� YLRODWLRQV� RI� EORRG�
ÀRZ�DQG�KHDUW�GHIHFWV��2QO\�LQ�RQH�FDVH�ZDV�IRXQG�SDUWO\�LQ�PLWUDO�YDOYH�
UHJXUJLWDWLRQ�RI�WKH�KHDUW��*HVWDWLRQDO�DJH�RI�WKHVH�SDWLHQWV�ZDV����WR����
ZHHNV��ZKLFK�LV�NQRZQ�WR�EH�FKDUDFWHUL]HG�E\�LQFUHDVHG�ORDG�RQ�WKH�KHDUW�
GXH�WR�LQFUHDVHG�EORRG�YROXPH��7KXV��ZH�FDQ�DVVXPH�WKDW�LQ�VRPH�FDVHV�
SRO\K\GUDPQLRV� LQ�SUHJQDQF\� LV�DVVRFLDWHG�ZLWK�GLVUXSWLRQ�RI� WKH�KHDUW��
HVSHFLDOO\� LI� WKH�SDWLHQW¶V�KLVWRU\�KDYH� LQGLFDWLRQV�RI� WKLV�SDWKRORJ\��$OO�
SDWLHQWV� ZHUH� FRQVXOWHG� E\� FDUGLRORJLVW�� KDYH� EHHQ� DSSRLQWHG� DQG� KHOG�
FDUGLRWKHUDS\�� ZKLFK� KHOSHG� WR� LPSURYH� WKH� FRQGLWLRQ� RI� WKH� SUHJQDQW�
ZRPDQ� DQG� WR� SURORQJ� RI� SUHJQDQF\�� &RQFOXVLRQ�� &RQFOXVLRQV� 5LVN�
IDFWRU� LV� WKH�SDWKRORJ\�RI� WKH�FDUGLRYDVFXODU�V\VWHP�LQ� WKH�GHYHORSPHQW�
RI� SRO\K\GUDPQLRV�� 3UHJQDQW�ZRPHQ�ZLWK� SRO\K\GUDPQLRV�� FRPSODLQHG�
RI�SDOSLWDWLRQV��IDWLJXH�VKRXOG�EH�FRQVXOWHG�E\�FDUGLRORJLVW��&RQGXFWLQJ�RI�
FDUGLRWKHUDS\�LPSURYHV�WKH�FRXUVH�RI�SUHJQDQF\�DQG�WR�SURORQJ�LW�

ɊɈȾɕ�ɋȼɈȻɈȾɇɈȽɈ�ȼɕȻɈɊȺ�ɄȺɄ�ɆȿɌɈȾ�ȼɕȻɈɊȺ�
ȼȿȾȿɇɂə�ɊɈȾɈȼ
Ʌ�Ɋ��Ɇɢɧɢɤɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ƚ�Ɋ��ɏɚɣɪɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɋɨɞɵ�ɹɜɥɹɸɬɫɹ�ɟɫɬɟɫɬɜɟɧɧɵɦ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɨɰɟɫɫɨɦ��
ɡɚɜɟɪɲɚɸɳɢɦ� ɛɟɪɟɦɟɧɧɨɫɬɶ�� Ɉɞɧɢɦ� ɢɡ� ɜɢɞɨɜ� ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ�
ɜɟɞɟɧɢɹ� ɪɨɞɨɜ� ɹɜɥɹɸɬɫɹ� ɜɟɪɬɢɤɚɥɶɧɵɟ� ɪɨɞɵ�� ȼɟɪɬɢɤɚɥɶɧɚɹ� ɩɨɡɚ�
ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɧɚɢɛɨɥɟɟ�ɮɢɡɢɨɥɨɝɢɱɧɵɣ�ɜɚɪɢɚɧɬ�ɬɟɱɟɧɢɹ�ɪɨɞɨɜ��
ɬɚɤ�ɤɚɤ�ɭɦɟɧɶɲɚɟɬɫɹ�ɞɚɜɥɟɧɢɟ�ɦɚɬɤɢ�ɧɚ�ɤɪɭɩɧɵɟ�ɫɨɫɭɞɵ��ɩɪɨɢɫɯɨɞɢɬ�
ɛɨɥɟɟ�ɦɹɝɤɨɟ�ɪɚɫɤɪɵɬɢɟ�ɲɟɣɤɢ�ɦɚɬɤɢ��ɋ������ɝ��ɜ�ɫɟɦɟɣɧɨɦ�ɰɟɧɬɪɟ�
ɫɨɜɦɟɫɬɧɨ�ɫ�ɚɤɭɲɟɪɫɤɢɦ�ɨɬɞɟɥɟɧɢɟɦ�ȽȺɍɁ�ȽɄȻ�ʋ��ɛɵɥɢ�ɜɧɟɞɪɟɧɵ�
ɧɨɜɵɟ�ɩɪɨɝɪɚɦɦɵ��ɩɚɪɬɧɟɪɫɤɢɟ�ɪɨɞɵ�ɢ�ɪɨɞɵ�ɫɜɨɛɨɞɧɨɝɨ�ɜɵɛɨɪɚ��ɝɞɟ�
ɛɟɪɟɦɟɧɧɵɟ�ɩɪɨɯɨɞɹɬ�ɫɩɟɰɢɚɥɶɧɭɸ�ɩɨɞɝɨɬɨɜɤɭ��ɢ�ɩɪɨɜɨɞɢɬɫɹ�ɨɬɛɨɪ�ɤ�
ɪɨɞɚɦ�ɫɜɨɛɨɞɧɨɝɨ�ɜɵɛɨɪɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɬɚɤɬɢɤɢ� ɦɢɧɢɦɚɥɶɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɜ� ɩɪɨɰɟɫɫ� ɪɨɞɨɜ� ±� ɜɟɞɟɧɢɹ�
ɪɨɞɨɜ�ɜ�ɩɨɥɨɠɟɧɢɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɩɪɢɛɥɢɠɟɧɧɨɦ�ɤ�ɜɟɪɬɢɤɚɥɶɧɨɦɭ��ɢ�
ɜɥɢɹɧɢɟ�ɷɬɢɯ�ɪɨɞɨɜ�ɧɚ�ɮɢɡɢɱɟɫɤɨɟ��ɷɦɨɰɢɨɧɚɥɶɧɨɟ�ɢ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�
ɫɨɫɬɨɹɧɢɟ�ɠɟɧɳɢɧɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�ɩɪɨɜɟɞɟɧɨ����ɪɨɞɨɜ�
ɫɜɨɛɨɞɧɨɝɨ�ɜɵɛɨɪɚ�����ɪɨɠɟɧɢɰ�ɫɨɫɬɚɜɢɥɢ�ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ������
����ɪɨɠɟɧɢɰ��ɛɵɥɢ�ɩɟɪɜɨɪɨɞɹɳɢɦɢ�����������±�ɩɨɜɬɨɪɧɨɪɨɞɹɳɢɦɢ��
ɍ� ɜɫɟɯ� ɛɟɪɟɦɟɧɧɵɯ� ɫɨɛɪɚɧ� ɨɛɳɢɣ� ɢ� ɚɤɭɲɟɪɫɤɨ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɣ�
ɚɧɚɦɧɟɡ��ɩɪɨɜɟɞɟɧɚ�ɨɰɟɧɤɚ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɩɥɨɞɚ��ɨɰɟɧɤɚ�
ɫɬɟɩɟɧɢ�ɡɪɟɥɨɫɬɢ�ɲɟɣɤɢ�ɦɚɬɤɢ��ɧɚɱɢɧɚɹ�ɫ���±���ɧɟɞɟɥɶ��ɉɨɫɥɟ�ɪɨɞɨɜ�
ɩɚɰɢɟɧɬɤɚɦ�ɛɵɥɨ�ɩɪɟɞɥɨɠɟɧɨ�ɚɧɨɧɢɦɧɨɟ�ɚɧɤɟɬɢɪɨɜɚɧɢɟ�ɧɚ�ɩɪɟɞɦɟɬ�
ɜɩɟɱɚɬɥɟɧɢɣ� ɨɬ� ɬɟɱɟɧɢɹ� ɪɨɞɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɡɵ�� ɩɪɢɦɟɧɹɟɦɵɟ�
ɛɟɪɟɦɟɧɧɵɦɢ�ɜɨ�ɜɪɟɦɹ�ɫɯɜɚɬɨɤ�±�ɤɨɥɟɧɧɨ�ɥɨɤɬɟɜɚɹ��ɫɢɞɹ�ɧɚ�ɮɢɬɛɨɥɟ��
ɜɢɫɵ� ɧɚ� ɩɨɬɨɥɨɱɧɨɦ� ɫɥɢɧɝɟ�� ɫɬɨɹ�� ɭɩɢɪɚɹɫɶ� ɡɚ� ɫɬɨɥ�� ɛɵɥɢ� ɨɰɟɧɟɧɵ�
����ɪɨɠɟɧɢɰ� ɤɚɤ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɠɚɸɳɢɟ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɛɨɥɟɣ��ȼ�
ɪɨɞɚɯ� ɫɜɨɛɨɞɧɨɝɨ� ɜɵɛɨɪɚ� ɪɟɠɟ� ɬɪɟɛɭɟɬɫɹ� ɢɧɞɭɤɰɢɹ� ±� ���� ɩɪɨɬɢɜ�
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����ɤɨɧɬɪɨɥɹ��ɚɤɭɲɟɪɫɤɚɹ�ɬɚɤɬɢɤɚ�ɦɟɧɟɟ�©ɚɝɪɟɫɫɢɜɧɚª�±�ɜ�ɞɜɚ�ɪɚɡɚ�
ɪɟɠɟ� ɩɪɢɦɟɧɹɟɬɫɹ� ɪɨɞɨɫɬɢɦɭɥɹɰɢɹ�� ɦɟɧɶɲɚɹ� ɱɚɫɬɨɬɚ� ɜɥɚɝɚɥɢɳɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ��ɉɟɪɜɵɣ� ɩɟɪɢɨɞ� ɪɨɞɨɜ� ɩɨ� ɜɪɟɦɟɧɢ� ɫɨɤɪɚɬɢɥɫɹ� ɧɚ� ����
ɱɚɫɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��ȼ�ɩɟɪɜɨɦ�ɩɟɪɢɨɞɟ�ɪɨɞɨɜ�ɨɫɥɨɠɧɟɧɢɹ�
ɜɨɡɧɢɤɥɢ� ɭ� ������ ��� ɪɨɠɟɧɢɰ�� ±� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɢɡɥɢɬɢɟ� ɜɨɞ�� ɭ�
������ ��� ɪɨɠɟɧɢɰ�� ±� ɩɟɪɜɢɱɧɚɹ� ɫɥɚɛɨɫɬɶ� ɪɨɞɨɜɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɭ�
����� ��� ɪɨɠɟɧɢɰ�� ±� ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ� ɩɥɨɞɚ�� Ʉɨɥɢɱɟɫɬɜɨ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɫɨɤɪɚɬɢɥɨɫɶ� ɧɚ� ���� ɉɨɤɚɡɚɧɢɹɦɢ� ɞɥɹ�
ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ� ɛɵɥɢ�� ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ� ɩɥɨɞɚ�� ɭɩɨɪɧɚɹ�
ɩɟɪɜɢɱɧɚɹ� ɫɥɚɛɨɫɬɶ�� ȼɬɨɪɨɣ� ɩɟɪɢɨɞ� ɪɨɞɨɜ� ɩɪɨɬɟɤɚɥ� ɛɟɡ� ɭɝɪɨɡɵ�
ɪɚɡɪɵɜɚ�ɩɪɨɦɟɠɧɨɫɬɢ�ɭ�����ɪɨɠɟɧɢɰ��ɷɩɢɡɢɨɬɨɦɢɹ�ɛɵɥɚ�ɩɪɨɢɡɜɟɞɟɧɚ�
ɜ�����ɫɥɭɱɚɟɜ��Ɍɪɟɬɢɣ�ɩɟɪɢɨɞ�ɪɨɞɨɜ�ɩɪɨɬɟɤɚɥ�ɛɟɡ�ɨɫɨɛɟɧɧɨɫɬɟɣ��Ȼɨɥɟɟ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ�ɬɟɱɟɧɢɟ�ɪɨɞɨɜ�ɫɜɨɛɨɞɧɨɝɨ�ɜɵɛɨɪɚ��ɦɟɧɟɟ�ɚɤɬɢɜɧɚɹ�
ɚɤɭɲɟɪɫɤɚɹ� ɬɚɤɬɢɤɚ� ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ� ɩɟɪɢɧɚɬɚɥɶɧɵɦɢ� ɢɫɯɨɞɚɦɢ��
ɨɰɟɧɤɚ�ɩɨ�ɲɤɚɥɟ�Ⱥɩɝɚɪ�ɫɨɫɬɚɜɢɥɚ�ɜ�ɫɪɟɞɧɟɦ���ɛɚɥɥɨɜ��ɱɟɪɟɡ���ɦɢɧɭɬ�±�
�±��ɛɚɥɥɨɜ��ɬɨɥɶɤɨ�ɨɞɢɧ�ɧɨɜɨɪɨɠɞɟɧɧɵɣ�ɢɦɟɥ�ɨɰɟɧɤɭ�ɦɟɧɟɟ���ɛɚɥɥɨɜ��
����ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫɪɚɡɭ�ɩɪɢɥɨɠɟɧɵ�ɤ�ɝɪɭɞɢ��ȼ�ɩɚɥɚɬɭ�ɢɧɬɟɧɫɢɜɧɨɣ�
ɬɟɪɚɩɢɢ� ɛɵɥɢ� ɩɟɪɟɜɟɞɟɧɵ� ��� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɫ� ɝɢɩɨɤɫɢɟɣ�
ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ�� ���� ɪɨɠɟɧɢɰ� ɨɬɦɟɬɢɥɢ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ�
ɷɮɮɟɤɬ� ɨɬ� ɪɨɞɨɜ� ɫɜɨɛɨɞɧɨɝɨ� ɜɵɛɨɪɚ�� ɛɨɥɟɟ� ɫɬɚɛɢɥɶɧɨɟ� ɮɢɡɢɱɟɫɤɨɟ�
ɢ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ��ȼɵɜɨɞɵ��ȼɟɞɟɧɢɟ�ɪɨɞɨɜ�ɜ�ɩɨɥɨɠɟɧɢɢ��
ɦɚɤɫɢɦɚɥɶɧɨ� ɩɪɢɛɥɢɠɟɧɧɵɦ� ɤ� ɜɟɪɬɢɤɚɥɶɧɵɦ�� ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɢ� ɷɦɨɰɢɨɧɚɥɶɧɨ� ɫɬɚɛɢɥɶɧɵɦ� ɞɥɹ� ɪɨɠɟɧɢɰɵ��
ɭɦɟɧɶɲɚɟɬ� ɤɨɥɢɱɟɫɬɜɨ� ɨɫɥɨɠɧɟɧɢɣ�� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɢ�
ɛɥɚɝɨɩɪɢɹɬɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɩɟɪɢɧɚɬɚɥɶɧɵɯ� ɢɫɯɨɞɚɯ�� ɩɨɷɬɨɦɭ� ɢɯ�
ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɦɟɬɨɞ�ɜɵɛɨɪɚ��ɩɪɢ�ɭɫɥɨɜɢɢ��ɱɬɨ�ɛɟɪɟɦɟɧɧɚɹ�
ɢ�ɩɥɨɞ�ɧɟ�ɢɦɟɸɬ�ɧɢɤɚɤɢɯ�ɨɬɤɥɨɧɟɧɢɣ�ɜ�ɫɨɫɬɨɹɧɢɢ�ɡɞɨɪɨɜɶɹ�
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/�5��0LQLNDHYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�*�5��.KDLUXOOLQD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��'HOLYHU\�LV�D�SURFHVV�RI�QDWXUDO�HQG�RI�SUHJQDQF\��$�YHUWLFDO�
SRVLWLRQ�RI�WKH�ERG\�UHSUHVHQWV�D�PRUH�SK\VLRORJLFDO�FRXUVH�RI�FKLOGELUWK�
VLQFH� WKH�XWHUXV�SUHVVXUH�RQ� ODUJH�YHVVHOV�GHFUHDVHV�DQG� WKHUH� LV�D�PRUH�
QDWXUDO�� JHQWOH� DQG� HDV\� FHUYLFDO� GLODWDWLRQ�� 6LQFH� ����� LQ� WKH� IDPLO\�
FHQWHU� WRJHWKHU�ZLWK�REVWHWULF� RI¿FH�RI�*$8=�*.%�ʋ��QHZ�SURJUDPV�
ZHUH�LQWURGXFHG��SDUWQHU�GHOLYHU\�DQG�IUHH�FKRLFH�GHOLYHU\�ZKHUH�SUHJQDQW�
ZRPHQ� KDYH� WUDLQLQJ� VSHFLDO� SUHSDUDWLRQ� DQG� VHOHFWLRQ� WR� D� IUHH� FKRLFH�
GHOLYHU\� LV� PDGH��$LP�� 7KH� SXUSRVH� RI� WKH� UHVHDUFK� LV� DVVHVVPHQW� DQG�
DQDO\VLV�RI�WKH�UHVXOWV�RI�PLQLPDOO\�LQYDVLYH�DFW�RI�GHOLYHU\�PRVW�FORVHO\�
UHVHPEOLQJ�YHUWLFDO�FKLOGELUWK��0DWHULDOV�DQG�PHWKRGV�����ODERUV�RI�D�IUHH�
FKRLFH�ZHUH�DQDO\]HG�ZLWK����SDUWXULHQW�ZRPHQ�EHLQJ�LQ�WKH�FRQWURO�JURXS��
��������SDUWXULHQW��RI�WKH�SDUWXULHQW�ZRPHQ�ZHUH�SULPDSDUD�DQG����������
ZHUH� PXOWLSDUD�� *HQHUDO�� REVWHWULF� DQG� J\QHFRORJLFDO� DQDPQHVHV� ZHUH�
EXLOW�IRU�DOO�WKH�SUHJQDQW�ZRPHQ�DV�ZHOO�DV�DVVHVVPHQW�RI�SUH�QDWDO�VWDWH�RI�
IHWXV�DQG�PDWXULW\�GHJUHH�RI�WKH�QHFN�RI�WKH�ZRPE�ZHUH�FDUULHG�RXW��$IWHU�
WKH�GHOLYHU\�TXHVWLRQLQJ�DERXW�LPSUHVVLRQV�RI�WKH�FRXUVH�RI�GHOLYHU\�ZDV�
RIIHUHG�WR�SDWLHQWV�DQRQ\PRXVO\��5HVXOWV��7KH�SRVHV�DSSOLHG�E\�SUHJQDQW�
ZRPHQ�GXULQJ�¿JKWV�DUH�D�NQHH�HOERZ�SRVH��VLWWLQJ�RQ�¿WEDOO��KDQJLQJ�RQ�
D�EDE\�VOLQJ��VWDQGLQJ��UHVWLQJ�RQ�D�WDEOH������RI�ZRPHQ�LQ�ODERU�QRWHG�
FRQVLGHUDEO\� UHGXFLQJ� H[SUHVVLYHQHVV� RI� SDLQV�� ,Q� WKH� ODERUV� RI� D� IUHH�
FKRLFH� LQGXFWLRQ�ZDV� FDUULHG�RXW�ZLWK�����RI�SDUWXULHQW�ZRPHQ�� LQ� WKH�
FRQWURO� JURXS� WKH� ¿JXUH�ZDV� �����2EVWHWULF� WDFWLF�ZDV� OHVV� DJJUHVVLYH��
'XUDWLRQ�RI� WKH�¿UVW� ODUJR�SHULRG� VKRUWHQHG�E\�����KRXUV� LQ� FRPSDULVRQ�
ZLWK� WKH� FRQWURO�JURXS�� ,Q� WKH�¿UVW� SHULRG�RI�GHOLYHU\� WKH� FRPSOLFDWLRQV�
DURVH�DW����������ZRPHQ�LQ�ODERU��±�WKH�SUHPDWXUH�DPQLRUUKHD��DW����������
ZRPHQ�LQ�ODERU��±�SULPDU\�DUUHVW�RI�SDWULPRQLDO�DFWLYLW\�DW���������ZRPHQ�
LQ�ODERU��±�D�SUH�QDWDO�K\SR[HPLD�RI�D�IHWXV��6XUJLFDO�PHDVXUH�GHFUHDVHG�E\�
����,QGLFDWLRQV�IRU�WKH�FHVDUHDQ�RSHUDWLRQV�ZHUH�WKH�IROORZLQJ��SUH�QDWDO�
K\SR[LD� LQ����RI�FDVHV�DQG�SULPDU\�ZHDNQHVV�RI�SDLQV� LQ����RI�FDVHV��
����RI�SDUWXULHQW�ZRPHQ�GLG�QRW�KDYH�DQ\�WHDUV�RI�SHULQHXP�LQ�WKH�VHFRQG�
SHULRG�RI�FKLOGEHDULQJ��HSLVLRWRP\�ZDV�FDUULHG�RXW�LQ�����RI�FDVHV��7KH�
WKLUG�SHULRG�RI�FKLOGEHDULQJ�SURFHHGHG�ZLWKLQ�QRUPDO��%HQH¿WV�RI�D�PRUH�
SK\VLRORJLFDO� FRXUVH� DQG� D� OHVV� DFWLYH� REVWHWULF� WDFWLF� DUH� FRQ¿UPHG� E\�
SHULQDWDO�RXWFRPH��DVVHVVPHQW�DFFRUGLQJ�WR�WKH�$SJDU�VFDOH�ZDV���SRLQWV�
RQ�WKH�DYHUDJH��DIWHU���PLQ�±��±��SRLQWV��RQO\���QHZERUQ�KDG�OHVV�WKDQ���
SRLQWV������RI�QHZERUQV�ZHUH�SXW�WR�WKH�EUHDVW�DW�RQFH�����RI�QHZERUQV�
ZHUH� WUDQVIHUUHG� WR� WKH� FKDPEHU� RI� LQWHQVLYH� WKHUDS\� GHZ� WR� PRGHUDWH�
VZHULW\�K\SR[LD������RI�ZRPHQ�LQ�ODERU�QRWHG�D�SRVLWLYH�HIIHFW�IURP�IUHH�
FKRLFH�GHOLYHU\��PRUH�SK\VLFDO�DQG�SV\FKRORJLFDO�FRQGLWLRQ��&RQFOXVLRQ��
&RQGXFWLQJ� ODERUV�RI�D� IUHH�FKRLFH� LV�SK\VLRORJLFDO�DQG�FRPIRUWDEOH� IRU�
SDUWXULHQW�ZRPHQ��7KLV�PHWKRG�DOVR�GHFUHDVHV�D�QXPEHU�RI�FRPSOLFDWLRQV�

DQG�VXUJLFDO�PHDVXUHV�ZKLOH�LW�IDYRUDEO\�DIIHFWV�SHULQDWDO�RXWFRPHV��6R�LW�
FDQ�EH�RIIHUHG�DQG�FKRVHQ�DV�D�PHWKRG�RI�FRQGXFWLQJ�FKLOGELUWK��7KHUHIRUH�
WKH\� FDQ� EH� FRQVLGHUHG� DV� D� FKRLFH�PHWKRG� SURYLGHG� WKDW� WKH� SUHJQDQW�
ZRPDQ�DQG�D�IHWXV�KDYH�QRW�GHYLDWLRQV�LQ�D�VWDWH�RI�KHDOWK�

Ɍȿɑȿɇɂȿ�ȻȿɊȿɆȿɇɇɈɋɌɂ�ɂ�ɊɈȾɈȼ�ɍ�ɀȿɇɓɂɇ�
ɋɌȺɊɒȿɃ�ȼɈɁɊȺɋɌɇɈɃ�ȽɊɍɉɉɕ
Ⱥ�ȼ��Ƚɢɦɚɥɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɞɨɰ��Ʌ�ɏ��ɂɫɥɚɦɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜɫɟ�ɛɨɥɶɲɭɸ�ɚɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɢɨɛɪɟɬɚɟɬ�
ɜɟɞɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɪɨɞɨɜ� ɭ� ɠɟɧɳɢɧ� ɫɬɚɪɲɟɣ� ɜɨɡɪɚɫɬɧɨɣ�
ɝɪɭɩɩɵ��Ɋɚɫɬɟɬ�ɱɢɫɥɨ�ɩɟɪɜɨɪɨɞɹɳɢɯ�ɫɬɚɪɲɟ����ɥɟɬ�ɢ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɜɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɬɟɱɟɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɪɨɞɨɜ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ⱥɧɚɥɢɡ�ɬɟɱɟɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɪɨɞɨɜ�ɢ�ɩɟɪɢɧɚɬɚɥɶɧɵɯ�
ɢɫɯɨɞɨɜ� ɭ� ɩɟɪɜɨɪɨɞɹɳɢɯ� ɫɬɚɪɲɟ� ��� ɥɟɬ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱦɥɹ�
ɨɰɟɧɤɢ� ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɪɨɞɨɜ� ɢ� ɩɟɪɢɧɚɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ�
ɭ� ɜɨɡɪɚɫɬɧɵɯ� ɩɟɪɜɨɪɨɞɹɳɢɯ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ��� ɢɫɬɨɪɢɣ�
ɪɨɞɨɜ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫɬɚɪɲɟ� ��� ɥɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ�
ɫɨɫɬɚɜɢɥ� ��������� ɥɟɬ�� ɉɨ� ɫɨɰɢɚɥɶɧɨɦɭ� ɩɨɥɨɠɟɧɢɸ� ������ɠɟɧɳɢɧ�
ɡɚɧɢɦɚɥɢ� ɪɭɤɨɜɨɞɹɳɭɸ� ɞɨɥɠɧɨɫɬɶ�� ������ ɫɥɭɠɚɳɢɟ�� ɬɨɥɶɤɨ� �����
ɛɵɥɢ� ɞɨɦɨɯɨɡɹɣɤɚɦɢ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɦɟɞɢɰɢɧɫɤɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ�
ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭ� ��� �������� ɠɟɧɳɢɧ� ɞɚɧɧɚɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ�
ɧɚɫɬɭɩɢɥɚ� ɜɩɟɪɜɵɟ�� ɍ� �� ɩɚɰɢɟɧɬɨɤ� ɜ� ɚɧɚɦɧɟɡɟ� ɧɚɛɥɸɞɚɥɨɫɶ� ɨɬ� ��
ɞɨ� �� ɦɟɞɢɰɢɧɫɤɢɯ� ɚɛɨɪɬɨɜ�� ɭ� �� ±� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɟ� ɜɵɤɢɞɵɲɢ��
ɭ� �� ɩɚɰɢɟɧɬɨɤ� ±� ɭɞɚɥɟɧɢɟ� ɦɚɬɨɱɧɵɯ� ɬɪɭɛ� ɩɨ� ɩɨɜɨɞɭ� ɬɪɭɛɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ��ɍ���ɩɚɰɢɟɧɬɨɤ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɨ�ɩɟɪɜɢɱɧɨɟ�ɛɟɫɩɥɨɞɢɟ��
ɢ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɧɚɫɬɭɩɢɥɚ� ɩɨɫɥɟ� ɩɪɨɰɟɞɭɪɵ� ɷɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɨɝɨ�
ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ�� ɋɪɟɞɢ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɠɟɧɳɢɧ�
ɩɨɡɞɧɟɝɨ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɩɪɟɨɛɥɚɞɚɥɢ� ɷɧɞɨɦɟɬɪɢɬɵ�
�������� ɩɨɥɢɩɵ� ɷɧɞɨɦɟɬɪɢɹ� �������� ɦɢɨɦɚ� ɬɟɥɚ� ɦɚɬɤɢ� ��������
ɯɥɚɦɢɞɢɣɧɚɹ� ɢɧɮɟɤɰɢɹ� ������� ɢ� ɮɢɛɪɨɚɞɟɧɨɦɚ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�
��������ɂɡ�ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɭ����ɩɚɰɢɟɧɬɨɤ�ɨɬɦɟɱɟɧɚ�
ɦɢɨɩɢɹ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɭ�
������ ɩɚɰɢɟɧɬɨɤ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɨɫɥɨɠɧɢɥɚɫɶ� ɚɧɟɦɢɟɣ� ɛɟɪɟɦɟɧɧɵɯ�
ɢ�ɭɝɪɨɡɨɣ�ɩɪɟɪɵɜɚɧɢɹ�ɧɚ�ɪɚɡɧɵɯ�ɫɪɨɤɚɯ�ɝɟɫɬɚɰɢɢ��Ɋɚɧɧɢɣ�ɬɨɤɫɢɤɨɡ�
ɛɟɪɟɦɟɧɧɵɯ� ɢ� ɝɟɫɬɚɰɢɨɧɧɵɣ� ɩɢɟɥɨɧɟɮɪɢɬ� ɧɚɛɥɸɞɚɥɢɫɶ� ɭ� ������
ɛɟɪɟɦɟɧɧɵɯ�� ɩɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� ɜɨɞɹɧɤɚ� ɛɟɪɟɦɟɧɧɵɯ�
ɢ� ɝɟɫɬɨɡ� ±� ɭ� ������ ɈɊȼɂ� ɜ� ɩɟɪɜɨɦ� ɬɪɢɦɟɫɬɪɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ±� ɭ�
�������ɉɨ�ɩɨɜɨɞɭ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɤɚɠɞɚɹ�
ɜɬɨɪɚɹ� ɛɟɪɟɦɟɧɧɚɹ� ���±������� ɩɪɨɲɥɚ� ɫɬɚɰɢɨɧɚɪɧɨɟ� ɥɟɱɟɧɢɟ�� ɋ�
ɭɝɪɨɡɨɣ�ɩɪɟɪɵɜɚɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɹ�ɛɵɥɚ�ɫɜɹɡɚɧɚ�ɭ����
ɛɟɪɟɦɟɧɧɵɯ��ɝɟɫɬɨɡɨɦ�±���ɢ�ɩɥɚɰɟɧɬɚɪɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�±����ɉɪɢ�
ɚɧɚɥɢɡɟ� ɬɟɱɟɧɢɹ� ɪɨɞɨɜ� ɭ� ɜɨɡɪɚɫɬɧɵɯ� ɩɟɪɜɨɪɨɞɹɳɢɯ� ɜ� ���� ɫɥɭɱɚɟɜ�
ɪɨɞɵ� ɛɵɥɢ� ɫɪɨɱɧɵɦɢ�� ɜ� ���� ±� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦɢ�� �� ɛɟɪɟɦɟɧɧɵɟ�
ɪɨɞɨɪɚɡɪɟɲɟɧɵ�ɨɩɟɪɚɬɢɜɧɵɦ�ɩɭɬɟɦ�ɧɚ�ɫɪɨɤɟ���±���ɧɟɞɟɥɶ�ɩɨ�ɩɨɜɨɞɭ�
ɝɟɫɬɨɡɚ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɢ�� ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ� ɝɢɩɨɤɫɢɢ� ɩɥɨɞɚ�� ɍ�
ɞɜɭɯ�ɩɚɰɢɟɧɬɨɤ�ɧɚ�ɫɪɨɤɟ���±���ɧɟɞɟɥɶ�ɧɚɛɥɸɞɚɥɢ�ɛɵɫɬɪɵɟ�ɪɨɞɵ��ɍ�
���� ɠɟɧɳɢɧ� ɪɨɞɨɪɚɡɪɟɲɟɧɢɟ� ɛɵɥɨ� ɨɩɟɪɚɬɢɜɧɵɦ� ɩɭɬɟɦ�� ɬɨɥɶɤɨ� ɭ�
���� ±� ɱɟɪɟɡ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɨɞɨɜɵɟ� ɩɭɬɢ��ɉɨɤɚɡɚɧɢɹɦɢ� ɤ� ɨɩɟɪɚɰɢɢ�
ɹɜɢɥɢɫɶ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ� ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ� ɩɥɨɞɚ� �������
ɫɥɚɛɨɫɬɶ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��������ɝɟɫɬɨɡ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɢ��������
ɤɥɢɧɢɱɟɫɤɢɣ� ɭɡɤɢɣ� ɬɚɡ� �������� ɬɚɡɨɜɨɟ� ɩɪɟɞɥɟɠɚɧɢɟ� ɩɥɨɞɚ� ��������
ȼ� ɫɬɪɭɤɬɭɪɟ� ɨɫɥɨɠɧɟɧɢɣ� ɢɧɬɪɚɧɚɬɚɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� ɩɪɟɨɛɥɚɞɚɥɢ�
ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ�ɢɡɥɢɬɢɟ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ��������ɚɧɨɦɚɥɢɢ�ɪɨɞɨɜɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ���������ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ�ɝɢɩɨɤɫɢɹ�ɩɥɨɞɚ���������ȼ�ɞɜɭɯ�
ɫɥɭɱɚɹɯ�ɛɵɥɨ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɨ�ɨɛɨɥɨɱɟɱɧɨɟ�ɩɪɢɤɪɟɩɥɟɧɢɟ�ɩɭɩɨɜɢɧɵ�
ɢ� ɩɥɨɬɧɨɟ� ɩɪɢɤɪɟɩɥɟɧɢɟ� ɩɥɚɰɟɧɬɵ�� ȼɫɟɝɨ� ɪɨɞɢɥɢɫɶ� ��� ɞɟɬɟɣ�� �� ɢɡ�
ɧɢɯ�±�ɜ�ɫɨɫɬɨɹɧɢɢ�ɚɫɮɢɤɫɢɢ�ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ�����±�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ��
�� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ� ɩɟɪɟɜɟɞɟɧɵ� ɜ� ɞɟɬɫɤɭɸ� ɛɨɥɶɧɢɰɭ� ɧɚ� ɜɬɨɪɨɣ�
ɷɬɚɩ�� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɩɟɪɜɨɪɨɞɹɳɢɟ�
ɠɟɧɳɢɧɵ� ɫɬɚɪɲɟ� ��� ɥɟɬ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɝɪɭɩɩɟ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ� ɩɨ�
ɪɚɡɜɢɬɢɸ� ɚɤɭɲɟɪɫɤɨɣ� ɢ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� Ⱥɤɭɲɟɪɫɤɨ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɦɧɟɡ�� ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɜɟɞɭɬ�ɤ�ɪɚɡɜɢɬɢɸ�ɪɚɡɥɢɱɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɢ� ɪɨɞɨɜ�� ɩɨɜɵɲɚɸɬ� ɪɢɫɤ� ɧɟɜɵɧɚɲɢɜɚɧɢɹ�� ɱɚɫɬɨɬɵ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ� ɢ� ɧɟɨɧɚɬɚɥɶɧɨɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɫɨɜɟɪɲɟɧɧɨ� ɨɱɟɜɢɞɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ�
ɦɨɧɢɬɨɪɢɧɝɚ�ɞɥɹ�ɠɟɧɳɢɧ�ɩɨɡɞɧɟɝɨ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��/�.��,VODPRYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��2YHU�WKH�ODVW�\HDUV�WKH�3UHJQDQF\�DQG�'HOLYHU\�&DUH�DPRQJ�
ZRPHQ�RI�VHQLRU�DJH�JURXS�EHFRPHV�DFWXDO��7KH�QXPEHU�RI�SULPLJUDYLGDV��
ZKR�DUH�DERYH����\HDUV�RI�DJH��LV�LQFUHDVLQJ�DQG�DV�ZHOO�DV�WKH�IUHTXHQF\�
RI�FRPSOLFDWLRQV�GXULQJ�WKH�SUHJQDQF\�DQG�FKLOG�GHOLYHU\��$LP��$QDO\VHV�
RI� JHVWDWLRQ� FRXUVH�� FKLOG� GHOLYHULHV� DQG� SHULQDWDO� RXWFRPHV� DPRQJ�
SULPLJUDYLGDV��ZKR� DUH� DERYH� ��� \HDUV� RI� DJH��0DWHULDOV� DQG�PHWKRGV��
���SDWLHQW� UHFRUGV�RI�SUHJQDQW�ZRPHQ�DERYH����\HDUV�RI�DJH�KDYH�EHHQ�
DQDO\]HG� LQ� RUGHU� WR� HVWHHP� WKH� JHVWDWLRQ� FRXUVH�� FKLOG� GHOLYHU\�� DQG�
SHULQDWDO�RXWFRPHV�DPRQJ�PDWXUH�SULPLJUDYLGDV��5HVXOWV��$Q�DYHUDJH�DJH�
ZDV����������\HDUV��5HJDUGLQJ�WKHLU�VRFLDO�VWDWXV�������RI�ZRPHQ�KROG�
D� VHQLRU� UROH�� ������ZHUH� HPSOR\HHV� DQG� RQO\� �����ZHUH� KRXVHZLYHV��
:KLOH�VWXG\LQJ�PHGLFDO�GRFXPHQWDWLRQ�LW�ZDV�GHWHUPLQHG�WKDW������������
ZRPHQ�JRW�SUHJQDQW�IRU�WKH�¿UVW�WLPH��)URP�RQH�WR�IRXU�PHGLFDO�DERUWLRQV�
KDG�EHHQ�REVHUYHG�LQ�WKHLU�SDVW�PHGLFDO�KLVWRU\����RI�WKHP�KDG�VSRQWDQHRXV�
PLVFDUULDJHV�� IDOORSLDQ� WXEH� H[WUDFWLRQ� KDG� EHHQ� REVHUYHG� DPRQJ� ��
SDWLHQW��3ULPDU\�VWHULOLW\�KDV�EHHQ�GLDJQRVHG�DPRQJ���SDWLHQWV�DQG� WKH\�
JRW�SUHJQDQW�DIWHU�,Q�9LWUR�)HUWLOL]DWLRQ�3URFHGXUH��$PRQJ�J\QHFRORJLFDO�
GLVHDVHV�DPRQJ�ZRPHQ�RI�GHOD\HG�UHSURGXFWLYH�DJH�WKH�IROORZLQJ�GLVHDVHV�
ZHUH� GRPLQDWLQJ�� HQGRPHWULRVLV� �������� HQGRPHWULDO� SRO\SV� ��������
DQG�P\RPD�RI� WKH�ERG\�RI�XWHUXV� ��������&KODP\GLDO� LQIHFWLRQ� ��������
DQG� PDPPDU\� ¿EURDGHQRPD� �������� )URP� WKH� H[WUDJHQLWDO� GLVHDVHV�� D�
0RGHUDWH�6HYHUH�0\RSLD�KDV�EHHQ�QRWLFHG�DPRQJ����SDWLHQWV��'XULQJ�WKH�
DQDO\VHV�RI�JHVWDWLRQ�FRXUVH��LW�ZDV�IRXQG�WKDW�WKH�SUHJQDQF\�RI�����SDWLHQWV�
EHFDPH�FRPSOLFDWHG�GXH�WR�WKH�DQHPLD�RI�SUHJQDQF\�DQG�WKH�WKUHDWHQLQJ�
PLVFDUULDJH�DW� YDULRXV�JHVWDWLRQ�SHULRGV��(DUO\�JHVWDWLRQDO� WR[LFRVLV� DQG�
JHVWDWLRQDO�S\HORQHSKULWLV�ZHUH�REVHUYHG�DPRQJ�����RI�SUHJQDQW�ZRPHQ��
SODFHQWDO� LQVXI¿FLHQF\�� JHVWDWLRQDO� HGHPD� DQG� JHVWRVLV� ±� DPRQJ� ������
$�5�9�,��DW�WKH�¿UVW�WULPHVWHU�RI�SUHJQDQF\�±�DPRQJ�������5HJDUGLQJ�WKH�
OLVWHG�FRPSOLFDWLRQV�GXULQJ�WKH�SUHJQDQF\��HDFK�VHFRQG�SUHJQDQW�ZRPDQ�
���±������� KDG� FRPH� WKURXJK� WKH� KRVSLWDO� WUHDWPHQW�� +RVSLWDOL]DWLRQ�
ZDV�FRQQHFWHG�ZLWK� WKH� WKUHDWHQHG�PLVFDUULDJH� IRU����SUHJQDQW�ZRPHQ��
ZLWK�JHVWRVLV�±� IRU� IRXU�DQG�ZLWK�SODFHQWDO� LQVXI¿FLHQF\�±� IRU� WZR��7KH�
DQDO\VLV�RI�GHOLYHU\�SURFHVV�KDV�VKRZQ�WKDW�PDWXUH�SULPLSDUDV�KDG�XUJHQW�
GHOLYHU\�LQ�����RI�FDVHV��DQG�LQ������LW�ZDV�WKH�RXW�RI�WLPH�GHOLYHU\��)RXU�
SUHJQDQW�ZRPHQ�KDG�RSHUDWLRQDO�GHOLYHU\�DW� WKH�SHULRG�RI���±���ZHHNV�
GXH�WR�WKH�VHYHUH�JHVWRVLV�DQG�SURJUHVVLQJ�IHWDO�K\SR[LD��$W�WKH�SHULRG�RI�
��±���ZHHNV��WKH�R[\WRFLD�KDV�EHHQ�REVHUYHG�DPRQJ���SDWLHQWV������RI�
ZRPHQ�KDG�RSHUDWLYH�GHOLYHU\�DQG�RQO\�����KDG�GHOLYHU\�WKURXJK�QDWXUDO�
PDWHUQDO�SDVVDJHV��6XUJLFDO�LQGLFDWLRQV�LQFOXGHG�SURJUHVVLQJ�LQWUDXWHULQH�
K\SR[LD���������SRRU�XWHULQH�FRQWUDFWLRQ�VWUHQJWK��������VHYHUH�JHVWRVHV�
�������LQ�SDWLHQW�FRQWUDFWHG�SHOYLV���������DQG�SHOYLF�SUHVHQWDWLRQ���������
2XW�RI�WLPH� GLVFKDUJH� RI� DPQLRWLF� ÀXLGV� ������� ODERU� DQRPDOLHV� LQ�
FKLOG� GHOLYHU\� �������� LQWUDXWHULQH� K\SR[LDV� �������ZHUH� GRPLQDWLQJ� LQ�
WKH� VWUXFWXUH�RI� FRPSOLFDWLRQV�GXULQJ� WKH� LQWUDQDWDO�SHULRG��YHODPHQWRXV�
SODFHQWD� FRQQHFWLRQ� DQG� GHQVH� SODFHQWDWLRQ�ZHUH� GLDJQRVHG� LQ� �� FDVHV��
7RWDOO\�� ��� EDELHV� ZHUH� ERUQ� DQG� HLJKW� RI� WKHP� ±� LQ� VWDWH� RI�PRGHUDWH�
DVSK\[LD�DQG����RI� WKHP�KDG� WKH�PLOG�FDVH��6L[�SUHPDWXUH� LQIDQWV�ZHUH�
WUDQVIHUUHG� WR� WKH�&KLOG�+HDOWK�&OLQLF� IRU� WKH� VHFRQG� VWDJH��&RQFOXVLRQ��
7KH� DQDO\VHV� VKRZHG� WKDW� SULPLSDURXV� ZRPHQ� ROGHU� WKDQ� ��� \HDUV� DUH�
WKH� JURXS� RI� KLJK� ULVN� IRU� REVWHWULF� DQG� SHULQDWDO� SDWKRORJ\�� 2EVWHWULF�
DQG�J\QHFRORJLFDO�KLVWRU\��KLJK�IUHTXHQF\�RI�H[WUDJHQLWDO�GLVHDVHV�OHDG�WR�
YDULRXV�FRPSOLFDWLRQV�GXULQJ�SUHJQDQF\�DQG�GHOLYHU\��LQFUHDVH�WKH�ULVN�RI�
PLVFDUULDJH��WKH�IUHTXHQF\�RI�RSHUDWLYH�GHOLYHU\�DQG�QHRQDWDO�PRUELGLW\��
7KXV��LW�LV�REYLRXV�WKDW�LW�LV�QHFHVVDU\�WR�LPSURYH�WKH�PRQLWRULQJ�V\VWHP�
IRU�ZRPHQ�RI�GHOD\HG�UHSURGXFWLYH�DJH�

ɄɅɂɇɂɄɈ�ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɉȺɊȺɅɅȿɅɂ��
ȼɕəȼɅȿɇɇɕȿ�ɉɊɂ�ɂɋɋɅȿȾɈȼȺɇɂɂ�ɉɅȺɐȿɇɌɕ�
ɊɈȾɂɅɖɇɂɐ��ɋɌɊȺȾȺɘɓɂɏ�ɉɂȿɅɈɇȿɎɊɂɌɈɆ�
ȿ�ȼ��Ƚɚɧɱɟɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɋ��ɉɚɪɚɳɭɤ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ƚ�ɂ��Ƚɭɛɢɧɚ�ȼɚɤɭɥɢɤ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��ȼɨɡɧɢɤɧɨɜɟɧɢɟ�ɩɥɚɰɟɧɬɚɪɧɨɣ�ɞɢɫɮɭɧɤɰɢɢ�ɭ�ɛɟɪɟɦɟɧɧɵɯ��
ɫɬɪɚɞɚɸɳɢɯ� ɯɪɨɧɢɱɟɫɤɢɦ� ɩɢɟɥɨɧɟɮɪɢɬɨɦ�� ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ� ɤ�
ɡɚɞɟɪɠɤɟ� ɪɨɫɬɚ� ɢ� ɪɚɡɜɢɬɢɹ� ɩɥɨɞɚ�� ɂɡɭɱɟɧɢɟ� ɧɚɭɱɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ�
ɩɨ� ɞɚɧɧɨɦɭ� ɜɨɩɪɨɫɭ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ�
ɤɥɢɧɢɤɢ� ɢ� ɝɢɫɬɨɥɨɝɢɢ� ɩɥɚɰɟɧɬɵ� ɩɪɢ� ɯɪɨɧɢɱɟɫɤɨɦ� ɩɢɟɥɨɧɟɮɪɢɬɟ�
ɩɪɨɜɨɞɢɬɫɹ� ɪɟɞɤɨ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ� ɤɥɢɧɢɤɨ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� �ɩɥɚɰɟɧɬɚɪɧɵɯ�� ɩɚɪɚɥɥɟɥɟɣ� ɪɨɞɢɥɶɧɢɰ� ɫ�

ɯɪɨɧɢɱɟɫɤɢɦ� ɩɢɟɥɨɧɟɮɪɢɬɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɫɥɟ�
ɩɨɥɭɱɟɧɢɹ� ɪɚɡɪɟɲɟɧɢɹ� ɷɬɢɱɟɫɤɨɝɨ� ɤɨɦɢɬɟɬɚ� ɢ� ɩɢɫɶɦɟɧɧɵɯ�
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɫɨɝɥɚɫɢɣ� ɩɚɰɢɟɧɬɨɤ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ�
ɜɤɥɸɱɟɧɵ����ɫɥɭɱɚɟɜ�ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ�ɜ�ɏɚɪɶɤɨɜɫɤɨɦ�ɪɟɝɢɨɧɚɥɶɧɨɦ�
ɩɟɪɢɧɚɬɚɥɶɧɨɦ� ɰɟɧɬɪɟ�� Ȼɟɪɟɦɟɧɧɵɟ� ɫ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɬɟɱɟɧɢɟɦ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɪɨɞɨɜ�ɫɨɫɬɚɜɢɥɢ�ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�±����ɠɟɧɳɢɧ�
�Ʉɝɪ����ɒɟɫɬɶ� ɪɨɠɟɧɢɰ�� ɢɦɟɸɳɢɯ� ɜ� ɚɧɚɦɧɟɡɟ� ɞɢɚɝɧɨɡ� ɯɪɨɧɢɱɟɫɤɢɣ�
ɩɢɟɥɨɧɟɮɪɢɬ� ɜ� ɫɬɚɞɢɢ� ɪɟɦɢɫɫɢɢ�� ɫɨɫɬɚɜɢɥɢ� ɩɟɪɜɭɸ� ɨɫɧɨɜɧɭɸ�
ɝɪɭɩɩɭ� ��� ɨɫɧ�� ɝɪ��� ȼɨ� ɜɬɨɪɨɣ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ±� ��� ɫɥɭɱɚɟɜ� ɫ�
ɞɢɚɝɧɨɡɨɦ� ɯɪɨɧɢɱɟɫɤɢɣ� ɩɢɟɥɨɧɟɮɪɢɬ� ɜ� ɫɬɚɞɢɢ� ɨɛɨɫɬɪɟɧɢɹ� ��� ɨɫɧ��
ɝɪ���� ɂɡ� ɤɥɢɧɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɫɪɨɤ� ɝɟɫɬɚɰɢɢ� ɜ�
ɦɨɦɟɧɬ�ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ��ɦɚɫɫɚ�ɬɟɥɚ�ɢ�ɪɨɫɬ�ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ��ɨɰɟɧɤɚ�
ɫɨɫɬɨɹɧɢɹ�ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�ɩɨ�Ⱥɩɝɚɪ��ȼɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɩɪɨɜɨɞɢɥɨɫɶ�
ɢɡɦɟɪɟɧɢɟ�ɩɥɚɰɟɧɬɵ��Ʉɭɫɨɱɟɤ�ɩɥɚɰɟɧɬɚɪɧɨɣ�ɬɤɚɧɢ�ɢɡ�ɫɪɟɞɧɟɣ�ɱɚɫɬɢ�
ɩɥɚɰɟɧɬɵ� ɢɫɩɨɥɶɡɨɜɚɧ� ɞɥɹ� ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ�
ɩɨɫɬɚɧɨɜɤɨɣ�ɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ�ɢ�ɦɨɪɮɨɦɟɬɪɢɢ��Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɨɠɟɧɢɰɵ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩ�ɨɤɚɡɚɥɢɫɶ�ɜ�ɫɪɟɞɧɟɦ�ɨɞɢɧɚɤɨɜɨɝɨ�
ɜɨɡɪɚɫɬɚ� ��±��� ɥɟɬ�� Ƚɟɫɬɚɰɢɨɧɧɵɣ� ɫɪɨɤ� ɜ� Ʉɝɪ�� ɫɨɫɬɚɜɢɥ� ��±���
ɧɟɞ��� ɜ� �� ɨɫɧ�� ɝɪ�� ±� ��±��� ɧɟɞ��� ɚ� ɜɨ� �� ɨɫɧ�� ɝɪ�� ±� ��±��� ɧɟɞ��ɍ� ɜɫɟɯ�
ɛɟɪɟɦɟɧɧɵɯ�� ɫɬɪɚɞɚɸɳɢɯ� ɩɢɟɥɨɧɟɮɪɢɬɨɦ� ɜ� ɫɬɚɞɢɢ� ɪɟɦɢɫɫɢɢ� ɢɥɢ�
ɨɛɨɫɬɪɟɧɢɹ�� ɨɬɦɟɱɚɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɪɨɫɬɚ� ɢ� ɛɨɥɟɟ� ɧɢɡɤɢɣ� ɜɟɫ� ɩɥɨɞɚ��
Ɍɚɤ�� ɜ�Ʉɝɪ�� ɜɟɫ�ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�ɜ� ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥ������������ ɝ�� ɜ�
��ɨɫɧ��ɝɪ��±������������ɝ��ɜɨ���ɨɫɧ��ɝɪ��±������������ɝ��ɉɪɢ�ɫɪɚɜɧɟɧɢɢ�
ɦɚɫɫɵ�ɬɟɥɚ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɨɬɦɟɱɚɟɦ��
ɱɬɨ� ɜ� ɨɫɧɨɜɧɵɯ� ɝɪɭɩɩɚɯ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɫɦɟɳɟɧɢɟ� ɤ� ɧɢɠɧɟɣ� ɝɪɚɧɢɰɟ�
ɧɨɪɦɚɥɶɧɨɝɨ� ɞɢɚɩɚɡɨɧɚ�� Ɋɨɫɬ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ� ɜ� ɨɫɧɨɜɧɵɯ� ɝɪɭɩɩɚɯ�
ɬɚɤɠɟ� ɧɟɫɤɨɥɶɤɨ� ɭɦɟɧɶɲɟɧ�� Ɉɰɟɧɤɚ� ɫɨɫɬɨɹɧɢɹ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ� ɩɨ�
Ⱥɩɝɚɪ���ɜ�Ʉɝɪ�ɢ�ɜ��ɨɫɧ��ɝɪ�±���ɛɚɥɥɨɜ��ɚ�ɜɨ���ɣ�ɨɫɧ��±��±�±��ɛɚɥɥɚ��
ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɣ� ɦɨɪɮɨɦɟɬɪɢɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɨɛɴɟɦ�
ɩɥɚɰɟɧɬɵ�ɜ� ɨɫɧɨɜɧɵɯ� ɝɪɭɩɩɚɯ� ɭɜɟɥɢɱɟɧ�� ɤɨɥɢɱɟɫɬɜɨ� ɬɟɪɦɢɧɚɥɶɧɵɯ�
ɜɨɪɫɢɧ� ɭɦɟɧɶɲɟɧɧɨɟ�� ɦɟɠɞɭ� ɧɢɦɢ� ɢɦɟɸɬɫɹ� ɛɨɥɶɲɢɟ� ɩɪɨɦɟɠɭɬɤɢ��
ɱɬɨ� ɦɨɠɧɨ� ɧɚɡɜɚɬɶ� ɝɢɩɨɩɥɚɡɢɟɣ� ɬɟɪɦɢɧɚɥɶɧɵɯ� ɜɨɪɫɢɧ�� ɉɪɢ� ɷɬɨɦ�
ɬɟɪɦɢɧɚɥɶɧɵɟ� ɜɨɪɫɢɧɤɢ�ɢɦɟɸɬ�ɭɜɟɥɢɱɟɧɧɭɸ�ɩɥɨɳɚɞɶ�ɩɨɩɟɪɟɱɧɨɝɨ�
ɫɟɱɟɧɢɹ��ɋɬɪɨɦɚ�ɜɨɪɫɢɧ�ɫɤɥɟɪɨɡɢɪɨɜɚɧɚ��ɤɨɧɬɭɪ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɟɱɟɧɢɹ�
ɬɟɪɦɢɧɚɥɶɧɵɯ� ɜɨɪɫɢɧ� ɢɦɟɟɬ� ɧɟɩɪɚɜɢɥɶɧɭɸ�� ɭɝɥɨɜɚɬɭɸ� ɮɨɪɦɭ��
Ɍɨɥɳɢɧɚ� ɫɢɧɰɢɬɢɨɤɚɩɢɥɥɹɪɧɨɣ� ɦɟɦɛɪɚɧɵ� ɞɨɫɬɨɜɟɪɧɨ� ɭɜɟɥɢɱɟɧɚ�
ɜɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɩɢɟɥɨɧɟɮɪɢɬɨɦ�� ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɭɬɨɥɳɟɧɢɟ�ɨɬɦɟɱɚɟɬɫɹ�ɜɨ���ɨɫɧ��ɝɪ���Ʉɝɪ��±������������ɦɤ����ɨɫɧ��ɝɪ��
±������������ɦɤɦ��ɚ�ɜɨ���ɨɫɧ��ɝɪ��±������������ɦɤɦ��ɊɄ����������ɊɄ�
����������Ɍɚɤɠɟ�ɩɥɨɳɚɞɶ�ɹɞɟɪ�ɜ�ɫɢɧɰɢɬɢɨɬɪɨɮɨɛɥɚɫɬɟ�ɬɟɪɦɢɧɚɥɶɧɵɯ�
ɜɨɪɫɢɧ� ɜ� ɨɫɧɨɜɧɵɯ� ɝɪɭɩɩɚɯ� ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ�� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɟ�� ɜ�
Ʉɝɪ��±�����������ɦɤɦ��ɜ���ɨɫɧ�� ɝɪ��±������������ɦɤɦ�ɢ�ɜɨ���ɨɫɧ�� ɝɪ��
±� ����������� ɦɤɦ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �ɊɄ��������� ɊɄ����������� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɩɥɚɰɟɧɬɚ�ɠɟɧɳɢɧ�ɫ�ɩɢɟɥɧɟɮɪɢɬɨɦ�ɢɦɟɟɬ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɢɡɧɚɤɢ�ɝɢɩɨɩɥɚɡɢɢ�ɬɟɪɦɢɧɚɥɶɧɵɯ�ɜɨɪɫɢɧ�ɢ�ɪɚɧɧɟɝɨ�ɢɯ�ɫɬɚɪɟɧɢɹ��
ɉɪɨɹɜɥɟɧɢɟɦ� ɤɨɦɩɟɧɫɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɪɟɡɤɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɴɟɦɚ�
ɩɥɚɰɟɧɬɵ�� Ȼɥɚɝɨɞɚɪɹ� ɷɬɨɦɭ� ɦɚɫɫɚ� ɩɥɨɞɚ� ɧɟ� ɜɵɯɨɞɢɬ� ɡɚ� ɩɪɟɞɟɥɵ�
ɧɨɪɦɚɥɶɧɨɝɨ� ɞɢɚɩɚɡɨɧɚ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɜɵɪɚɡɢɬɟɥɶɧɭɸ� ɬɟɧɞɟɧɰɢɸ�
ɭɦɟɧɶɲɟɧɢɹ� ɦɚɫɫɵ� ɬɟɥɚ� ɢ� ɪɨɫɬɚ�� ȼɵɜɨɞɵ�� ɉɪɢ� ɯɪɨɧɢɱɟɫɤɨɦ�
ɩɢɟɥɨɧɟɮɪɢɬɟ� ɩɪɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜ� ɬɟɪɦɢɧɚɥɶɧɵɯ� ɜɨɪɫɢɧɤɚɯ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɭɬɨɥɳɟɧɢɟ� ɫɢɧɰɢɬɢɨɤɚɩɢɥɥɹɪɧɨɣ� ɦɟɦɛɪɚɧɵ�� ɹɞɪɚ�
ɫɢɧɰɢɬɢɨɬɪɨɮɨɛɥɚɫɬɚ� ɝɢɩɟɪɯɪɨɦɧɵɟ� ɢɦɟɸɬ� ɦɟɧɶɲɢɟ� ɪɚɡɦɟɪɵ��
ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɤɨɧɬɪɨɥɹ�� Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɢɡɧɚɤɢ� ɭɯɭɞɲɟɧɢɹ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɫɢɧɰɢɬɢɨɤɚɩɢɥɥɹɪɧɨɣ� ɦɟɦɛɪɚɧɵ� ɱɚɫɬɢɱɧɨ�
ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ� ɩɭɬɟɦ� ɭɜɟɥɢɱɟɧɢɟɦ� ɨɛɴɟɦɚ� ɩɥɚɰɟɧɬɵ�� ɜɟɪɨɹɬɧɨ�� ɜ�
ɫɜɹɡɢ�ɫ�ɝɢɩɟɪɩɥɚɡɢɟɣ�ɫɬɜɨɥɨɜɵɯ�ɜɨɪɫɢɧ�ɜ�ɪɚɧɧɢɟ�ɫɪɨɤɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɩɥɚɰɟɧɬɵ�

&/,1,&$/�0253+2/2*,&$/�3$5$//(/6�)281'�,1�7+(�
678'<�2)�7+(�3/$&(17$�2)�38(53(5$176�68))(5,1*�
%<�3<(/21(3+5,7,6
(�9��*DQFKHYD
6FLHQWL¿F�$GYLVRUV� ±�'0HG6FL�� 3URI��<�6�� 3DUDVKFKXN��'0HG6FL�� 3URI��
*�,��*XELQD�9DNXOLN�
.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ�� 3UHVHQFH� RI� SODFHQWD� GLVIXQFWLRQ� LQ� SUHJQDQWV�� VXIIHULQJ�
E\� FKURQLF� S\HORQHSKULWLV�� FDQ� UHVXOW� LQ� WKH� GHOD\� RI� IHWXV� JURZWK� DQG�
GHYHORSPHQW��7KH� VWXG\�RI� VFLHQWL¿F� OLWHUDWXUH�RQ� WKLV�TXHVWLRQ� VKRZHG��
WKDW� WKH� FRPSDUDWLYH� DQDO\VLV� RI� FOLQLF� DQG� KLVWRORJ\� RI� SODFHQWD�
DW� D� FKURQLF� S\HORQHSKULWLV� ZDV� FRQGXFWHG� UDUHO\�� $LP�� )LQGLQJ� RI�
FOLQLFDO�PRUSKRORJLFDO� �SODFHQWD�� SDUDOOHOV� RI� SXHUSHUDQWV� VXIIHULQJ� E\�
S\HORQHSKULWLV��0DWHULDOV� DQG�PHWKRGV�� ,Q� UHVHDUFK���� FDVHV� RI� GHOLYHU\�
ZHUH�SOXJJHG�LQ�WKH�.KDUNRY�5HJLRQDO�SHULQDWDO�FHQWHU��3UHJQDQW�ZLWK�D�
SK\VLRORJLFDO�ÀRZ�RI�SUHJQDQF\�DQG�GHOLYHU\�IRUPHG�WKH�FRQWURO�JURXS�±�



Вестник РГМУ, 2014, № 2

22

���ZRPHQ��&JU����6L[�ZRPHQ�ZLWK�FKURQLF�S\HORQHSKULWLV�LQ�WKH�VWDJH�RI�
UHPLVVLRQ�IRUPHG�WKH�¿UVW�EDVLF�JURXS����E��JU���,Q�WKH�VHFRQG�EDVLF�JURXS�
DUH����FDVHV�ZLWK�FKURQLF�S\HORQHSKULWLV�LQ�WKH�VWDJH�RI�H[DFHUEDWLRQ����E��
JU����)URP�FOLQLFDO�LQIRUPDWLRQ�WHUP�RI�JHVWDWLRQ�LQ�WKH�PRPHQW�RI�GHOLYHU\��
QHZ�ERUQ�PDVV�RI�ERG\�DQG�JURZWK��HVWLPDWLRQ�RI�WKH�QHZ�ERUQ�VWDWH�RQ�
$SJDU�ZHUH�DQDO\]HG��0HDVXULQJ�RI�SODFHQWD�ZDV�FRQGXFWHG�LQ�DOO�FDVHV��
7KH� SLHFH� RI� SODFHQWD� IURP�PLGGOH� SDUW� RI� LW�ZDV� XVHG� IRU�PLFURVFRSLF�
UHVHDUFK� ZLWK� SURGXFWLRQ� RI� KLVWRFKHPLFDO� UHDFWLRQV� DQG� PRUSKRPHWULF�
VWXG\��5HVXOWV��3XHUSHUDQWV�RI�DOO�JURXSV�DSSHDUHG�RQ�WKH�LGHQWLFDO�DJH���±���
\HDUV��$�JHVWDWLRQDO�WHUP�LV�LQ�&JU����±���PRQWK��LQ���E��JU��±���±���PRQWK��
DQG�LQ���E��JU��±���±���PRQWK��)RU�DOO�SUHJQDQW��VXIIHULQJV�E\�S\HORQHSKULWLV�
LQ� WKH� VWDJHV�RI� UHPLVVLRQ� DQG� H[DFHUEDWLRQ�� GHFUHDVLQJ�RI� IHWXV�JURZWK�
DQG�ZHLJKW�ZDV�IRXQG��VR�LQ�&JU��ZHLJKW�QHZ�ERUQV�±������������JU���LQ�
��E��JU��±������������JU��� LQ���E��JU��±������������JU��$W�FRPSDULVRQ�RI�
PDVV�RI�QHZ�ERUQ�ERG\�DQG�QRUPDWLYH�YDOXHV�ZH�PDUN�WKDW�LQ�EDVLF�JURXSV�
GLVSODFHPHQW�WR�WKH�ORZ�ERXQG�RI�QRUPDO�UDQJH�WDNHV�SODFH��*URZWK�QHZ�
ERUQ�LQ�EDVLF�JURXSV�DOVR�D�IHZ�GLPLQLVKHG��6FRUH�RI�WKH�QHZ�ERUQ�VWDWH�
RQ�$SJDU���LQ�&JU�DQG�LQ���E��JU�DUH���SRLQWV��DQG�LQ���E��JU�DUH��±��SRLQWV��
$V�D� UHVXOW�RI�PRUSKRPHWULF� VWXG\�� LW� LV� VHW� WKDW� WKH�YROXPH�RI�SODFHQWD�
LQ�EDVLF�JURXSV� LV� LQFUHDVHG�� WKH�DPRXQW�RI� WHUPLQDO�YLOOL� LV�GLPLQLVKHG��
EHWZHHQ� WKHP� WKHUH� DUH� ODUJH� LQWHUYDOV�� ,W�PD\�EH�QDPHG�E\�K\SRSODVLD�
RI�WHUPLQDO�YLOOL��7KXV�WHUPLQDO�YLOOL�KDYH�D�HQODUJHG�FURVV�VHFWLRQDO�DUHD��
6WURPD�RI�YLOOL�LV�VFOHURWL]HG��WKH�FRQWRXU�RI�WHUPLQDO�YLOOL�FURVV�VHFWLRQ�KDV�
D�ZURQJ��DQJXODU�VKDSH��7KH�WKLFNQHVV�RI�V\QF\WLRFDSLOODULV�PHPEUDQH�LV�
LQFUHDVHG�LQ�DOO�FDVHV�ZLWK�D�FKURQLF�S\HORQHSKULWLV��D�PD[LPDO�WKLFNHQLQJ�
LV�PDUNHG�LQ���E��JU���&JU��±������������PFP����E��JU��±������������PFP��
DQG�LQ���E��JU��±������������PFP��5.����������5.�����������$OVR�DUHD�RI�
QXFOHXV�LQ�V\QF\WLRWURIREODVWH�RI�WHUPLQDO�YLOOL�LQ�EDVLF�JURXSV�LV�OHVV�WKDQ�
LQ�FRQWURO��LQ�&JU��±������������PFP��LQ���E��JU��±������������PFP�DQG�
LQ���E��JU��±������������PFP��5.���������5.�����������&RQFOXVLRQ��,Q�
FDVHV�ZLWK�FKURQLF�S\HORQHSKULWLV�GXULQJ�SUHJQDQF\�LQ�WHUPLQDO�SODFHQWDO�
YLOOL� WKLFNHQLQJ� RI� V\QF\WLRFDSLOODULV� PHPEUDQH� LV� REVHUYHG�� QXFOHXV�
RI� V\QF\WLRWURSKREODVW� DUH� K\SHUFKURPDWLF�� WKH\� DUH� VPDOOHU� WKDQ� LQ� WKH�
FRQWURO� JURXS�� +LVWRORJLFDO� VLJQV� RI� WKH� V\QF\WLRFDSLOODULV� PHPEUDQH�
GHWHULRUDWLRQ� SDUWLDOO\� DUH� FRPSHQVDWHG� E\� DQ� LQFUHDVH� RI� WKH� SODFHQWD�
YROXPH�� SUREDEO\� GXH� WR� K\SHUSODVLD� RI� WKH� WUXQN� YLOOL� GXULQJ� WKH� HDUO\�
VWDJH�RI�SODFHQWD�IRUPDWLRQ�

ɈɐȿɇɄȺ�ɋɈȾȿɊɀȺɇɂə�ɐɂɌɈɄɂɇɈȼ�ɍ�ɋɍɉɊɍɀȿɋɄɂɏ�
ɉȺɊ�ɋ�ȻȿɋɉɅɈȾɂȿɆ�ɇȿəɋɇɈȽɈ�ȽȿɇȿɁȺ
Ʉ�Ɉ��Ɇɭɯɢɬɞɢɧɨɜɚ��ɋ�ɇ��Ɋɚɯɢɦɨɜɚ��Ɇ�ɋ��Ɇɚɦɚɠɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɏ�ɇ��ɇɟɝɦɚɬɲɚɟɜɚ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ɇɧɨɝɨ�ɧɟɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɩɪɢɱɢɧ�ɛɟɫɩɥɨɞɢɹ�ɭ�ɫɭɩɪɭɠɟɫɤɢɯ�
ɩɚɪ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɰɢɬɨɤɢɧɨɜ� ɭ�
ɫɭɩɪɭɠɟɫɤɢɯ� ɩɚɪ� ɫ� ɛɟɫɩɥɨɞɢɟɦ� ɧɟɹɫɧɨɝɨ� ɝɟɧɟɡɚ� ɢ� ɜɨɡɦɨɠɧɵɟ�
ɜɡɚɢɦɨɫɜɹɡɢ�ɮɚɤɬɨɪɨɜ�ɦɟɫɬɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�ɫɩɟɪɦɵ�ɦɭɠɚ�ɢ�ɰɟɪɜɢɤɨ�
ɜɚɝɢɧɚɥɶɧɨɣ� ɫɥɢɡɢ� ɠɟɧɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɪɚɛɨɬɟ� ɛɵɥɢ�
ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɫɭɩɪɭɠɟɫɤɢɯ� ɩɚɪ�� ɭ� ɤɨɬɨɪɵɯ� ɛɵɥɢ�ɢɫɫɥɟɞɨɜɚɧɵ� ���
ɷɹɤɭɥɹɬɨɜ��ɩɨɥɭɱɟɧɧɵɯ�ɭ�ɦɭɠɱɢɧ�ɢ����ɨɛɪɚɡɰɨɜ�ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�
ɫɥɢɡɢ�ɭ�ɠɟɧɳɢɧ��Ɉɛɫɥɟɞɨɜɚɧɧɵɟ�ɩɚɪɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��
ȼ� �� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɩɚɪ� ɫ� ɩɨɞɬɜɟɪɠɞɟɧɧɨɣ� ɮɟɪɬɢɥɶɧɨɫɬɶɸ��
ɦɭɠɱɢɧɵ�ɢɦɟɥɢ�ɧɨɪɦɚɥɶɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɩɟɪɦɨɝɪɚɦɦɵ�ɢ�ɧɨɪɦɚɥɶɧɨɟ�
ɫɨɞɟɪɠɚɧɢɟ� ɥɟɣɤɨɰɢɬɨɜ�� ȼɨ� �� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɩɚɪ�� ɜ� ɤɨɬɨɪɵɯ� ɭ�
ɠɟɧɳɢɧ� ɜ� ɚɧɚɦɧɟɡɟ� ɛɵɥɨ� �� ɢ� ɛɨɥɟɟ� ɜɵɤɢɞɵɲɟɣ�� ɢ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ�
ɩɪɢɡɧɚɤɢ� ɜɨɫɩɚɥɟɧɢɹ� ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ� ɨɪɝɚɧɨɜ�� ɭ� ɦɭɠɱɢɧ� ɢɦɟɥɢɫɶ�
ɧɨɪɦɚɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɩɟɪɦɨɝɪɚɦɦɵ� ɢ� ɧɨɪɦɚɥɶɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɥɟɣɤɨɰɢɬɨɜ�� �� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɚɪ�� ɭ� ɤɨɬɨɪɵɯ� ɨɬɫɭɬɫɬɜɨɜɚɥɚ�
ɛɟɪɟɦɟɧɧɨɫɬɶ� ɢ� ɭ� ɦɭɠɱɢɧ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ� ɫɭɛɮɟɪɬɢɥɶɧɨɫɬɶ��
ɫɩɟɪɦɚ� ɢɦɟɥɚ� ɩɨɜɵɲɟɧɧɭɸ� ɜɹɡɤɨɫɬɶ� ɢ� ɩɨɜɵɲɟɧɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɥɟɣɤɨɰɢɬɨɜ��ȼ�ɫɩɟɪɦɟ�ɦɭɠɱɢɧ�ɢ�ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�ɫɥɢɡɢ�ɠɟɧɳɢɧ�
ɨɩɪɟɞɟɥɹɥɢ� ɩɨɤɚɡɚɬɟɥɢ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ�� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ±�
ɢɧɬɟɪɥɟɣɤɢɧ��ɛɟɬɚ� �ɂɅ����� ɮɚɤɬɨɪ� ɧɟɤɪɨɡɚ� ɨɩɭɯɨɥɟɣ� ±� �ɎɇɈ�DOID���
ɢ�ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�±�ɢɧɬɟɪɥɟɣɤɢɧ�����ɂɅ�����ɦɟɬɨɞɨɦ�ɂɎȺ�
ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɬɟɫɬ�ɫɢɫɬɟɦ� ɗȺɈ� ³ȼɟɤɬɨɪ�Ȼɟɫɬ´�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ� ɫɥɢɡɢ� ɩɪɨɢɡɜɨɞɢɥɢ� ɦɟɬɨɞɨɦ�� ɪɚɡɪɚɛɨɬɚɧɧɵɦ�
Ȼɨɪɨɜɢɤɨɜɵɦ�ɂ�Ɉ��ɢ�ɋɨɱɟɧɫɤɨɣ�Ɉ�ȼ��>����@��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɭ� ɩɚɪ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ɫɪɟɞɧɢɣ� ɩɨɤɚɡɚɬɟɥɶ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɢɧɬɟɪɥɟɣɤɢɧɚ� ɎɇɈ�DOID� ɜ� ɫɨɫɬɚɜɟ� ɫɩɟɪɦɵ�
ɦɭɠɱɢɧ� ɫɨɫɬɚɜɥɹɥ� ��������� ɩɝ�ɦɥ�� ɜ� ɫɨɫɬɚɜɟ� ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�
ɫɥɢɡɢ�ɠɟɧɳɢɧ�±����������ɩɝ�ɦɥ��ɍ�ɩɚɪ�ɜɬɨɪɨɣ�ɝɪɭɩɩɵ�ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�
ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɟɪɜɨɣ�ɝɪɭɩɩɨɣ��ɢ�ɫɨɫɬɚɜɥɹɥ�ɜ�
ɫɩɟɪɦɟ�ɦɭɠɱɢɧ����������ɩɝ�ɦɥ��ɪ���������ɜ�ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�ɫɥɢɡɢ�

ɠɟɧɳɢɧ� ��������� ɩɝ�ɦɥ� �ɪ�������� ɍ� ɩɚɪ� ɬɪɟɬɶɟɣ� ɝɪɭɩɩɵ� ɩɨɤɚɡɚɬɟɥɶ�
ɎɇɈ�DOID�ɛɵɥ�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ��ɱɟɦ�ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�ɢ�ɫɨɫɬɚɜɥɹɥ�
ɜ� ɫɩɟɪɦɟ� ɦɭɠɱɢɧ� ��������� ɩɝ�ɦɥ� �ɪ��������� ɜ� ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�
ɫɥɢɡɢ� ɠɟɧɳɢɧ� ��������� ɩɝ�ɦɥ� �ɪ��������� ɋɪɟɞɧɢɣ� ɩɨɤɚɡɚɬɟɥɶ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɢɧɬɟɪɥɟɣɤɢɧɚ� ɂɅ��EHWD� ɭ� ɫɭɩɪɭɠɟɫɤɢɯ� ɩɚɪ�
ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�ɜ�ɫɩɟɪɦɟ�ɦɭɠɱɢɧ�ɫɨɫɬɚɜɥɹɥ����������ɩɝ�ɦɥ��ɜ�ɰɟɪɜɢɤɨ�
ɜɚɝɢɧɚɥɶɧɨɣ�ɫɥɢɡɢ�ɠɟɧɳɢɧ�±����������ɩɝ�ɦɥ��ɍ�ɜɬɨɪɨɣ�ɝɪɭɩɩɵ�ɷɬɨɬ�
ɩɨɤɚɡɚɬɟɥɶ�ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɟɪɜɨɣ� ɝɪɭɩɩɨɣ��
ɢ� ɫɨɫɬɚɜɥɹɥ� ɜ� ɫɩɟɪɦɟ� ɦɭɠɱɢɧ� ��������� ɩɝ�ɦɥ� �ɪ�������� ɜ� ɰɟɪɜɢɤɨ�
ɜɚɝɢɧɚɥɶɧɨɣ� ɫɥɢɡɢ�ɠɟɧɳɢɧ� ��������� ɩɝ�ɦɥ� �ɪ�������� ɍ� ɩɚɪ� ɬɪɟɬɶɟɣ�
ɝɪɭɩɩɵ�ɩɨɤɚɡɚɬɟɥɶ�ɂɅ��EHWD� ɛɵɥ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɲɟ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɩɟɪɜɨɣ�ɢ� ɜɬɨɪɨɣ� ɝɪɭɩɩɨɣ�� ɢ� ɫɨɫɬɚɜɥɹɥ� ɜ� ɫɩɟɪɦɟ�ɦɭɠɱɢɧ� ���������
ɩɝ�ɦɥ��ɪ��������ɜ�ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�ɫɥɢɡɢ�ɠɟɧɳɢɧ����������ɩɝ�ɦɥ�
�ɪ��������� Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɭ� ɩɚɪ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ɫɪɟɞɧɢɣ� ɩɨɤɚɡɚɬɟɥɶ�
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɢɧɬɟɪɥɟɣɤɢɧɚ� ɂɅ���� ɜ� ɫɩɟɪɦɟ� ɦɭɠɱɢɧ�
ɫɨɫɬɚɜɥɹɥ� ��������� ɩɝ�ɦɥ�� ɜ� ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ� ɫɥɢɡɢ� ɠɟɧɳɢɧ�
���������ɩɝ�ɦɥ��ɍ�ɜɬɨɪɨɣ�ɝɪɭɩɩɵ�ɷɬɨɬ�ɪɟɡɭɥɶɬɚɬ�ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ��
ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɟɪɜɨɣ�ɝɪɭɩɩɨɣ��ɢ�ɫɨɫɬɚɜɥɹɥ�ɜ�ɫɩɟɪɦɟ�ɦɭɠɱɢɧ����������
ɩɝ�ɦɥ��ɪ�������ɜ�ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�ɫɥɢɡɢ�ɠɟɧɳɢɧ����������ɩɝ�ɦɥ�
�ɪ���������ɍ�ɩɚɪ�ɬɪɟɬɶɟɣ�ɝɪɭɩɩɵ�ɩɨɤɚɡɚɬɟɥɶ�ɂɅ����ɜ�ɫɩɟɪɦɟ�ɦɭɠɱɢɧ�
ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɶɲɟ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɟɪɜɨɣ�ɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ�
ɜɬɨɪɨɣ� ɝɪɭɩɩɵ�� ɢ� ɫɨɫɬɚɜɥɹɥ� ��������� ɩɝ�ɦɥ� �ɪ�������� ȼ� ɰɟɪɜɢɤɨ�
ɜɚɝɢɧɚɥɶɧɨɣ� ɫɥɢɡɢ� ɠɟɧɳɢɧ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɛɵɥ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�
ɜɵɲɟ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ��ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ�ɤɨ�ɜɬɨɪɨɣ�
ɝɪɭɩɩɟ�ɢ�ɫɨɫɬɚɜɥɹɥ����������ɩɝ�ɦɥ��ɪ!�������ȼɵɜɨɞɵ��ɍ�ɫɭɩɪɭɠɟɫɤɢɯ�
ɩɚɪ� ɩɨɤɚɡɚɬɟɥɢ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɢ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɢɧɬɟɪɥɟɣɤɢɧɨɜ� ɜ� ɫɩɟɪɦɟ� ɦɭɠɱɢɧ� ɢ� ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ� ɫɥɢɡɢ�
ɠɟɧɳɢɧ� ɢɦɟɸɬ� ɜɡɚɢɦɨɫɜɹɡɶ�� ɋɨɫɬɨɹɧɢɟ� ɦɟɫɬɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ�
ɰɟɪɜɢɤɨ�ɜɚɝɢɧɚɥɶɧɨɣ�ɫɥɢɡɢ�ɠɟɧɳɢɧ�ɡɚɜɢɫɢɬ�ɨɬ�ɦɟɫɬɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�
ɫɩɟɪɦɵ�ɦɭɠɱɢɧ��ɉɪɢ�ɥɟɱɟɧɢɢ�ɧɚɪɭɲɟɧɢɹ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ�ɮɭɧɤɰɢɢ�
ɭ�ɠɟɧɳɢɧ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɫɨɫɬɨɹɧɢɟ�ɦɟɫɬɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�ɜ�
ɫɨɫɬɚɜɟ�ɫɩɟɪɦɵ�ɦɭɠɱɢɧ�ɢ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɟɝɨ�ɤɨɪɪɟɤɰɢɸ�

(9$/8$7,21�2)�7+(�&217(17�2)�&<72.,1(6�,1�
&283/(6�:,7+�81(;3/$,1('�,1)(57,/,7<
.�2��0XKLWGLQRYD��6�1��5DKLPRYD��0�6��0DPDMDQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��+�1��1HJPDWVKDHYD
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��$� ORW� RI� XQH[SLRUHG� FDXVHV� RI� LQIHUWLOLW\� LQ� FRXSOHV��$LP��
6WXG\LQJ�WKH�FRQWHQW�RI�F\WRNLQHV�LQ�FRXSOHV�ZLWK�XQH[SODLQHG�LQIHUWLOLW\�
DQG�SRVVLEOH�UHODWLRQVKLS�IDFWRUV�RI�ORFDO�LPPXQLW\�RI�WKH�KXVEDQG¶V�VSHUP�
DQG� FHUYLFR�YDJLQDO�PXFXV� RI�ZLIH��0DWHULDOV� DQG�PHWKRGV��'XULQJ� WKH�
ZRUN� ZHUH� H[DPLQHG� ��� FRXSOHV� ZKR� KDG� LQYHVWLJDWHG� ��� HMDFXODWHV�
REWDLQHG�IURP����VDPSOHV�RI�PHQ�DQG�FHUYLFR�YDJLQDO�PXFXV�LQ�ZRPHQ��
6XUYH\HG�FRXSOHV�ZHUH�GLYLGHG� LQWR���JURXSV��7KH�¿UVW�JURXS�FRQVLVWHG�
RI� ��� FRXSOHV�ZLWK� SURYHQ� IHUWLOLW\��PHQ� KDG� QRUPDO� VHPHQ� SUR¿OH� DQG�
QRUPDO�FRQWHQW�RI� OHXNRF\WHV��7KH�VHFRQG�JURXS� LQFOXGHG����FRXSOHV� LQ�
ZKLFK�WKH�ZRPHQ�KDG�D�KLVWRU\�RI�WZR�RU�PRUH�PLVFDUULDJHV��DQG�QR�VLJQV�
RI�LQÀDPPDWLRQ�RI�WKH�UHSURGXFWLYH�RUJDQV��WKH�PHQ�KDG�D�QRUPDO�VHPHQ�
DQDO\VLV�DQG�QRUPDO�FRQWHQW�RI�OHXNRF\WHV��7KH�WKLUG�JURXS�FRQVLVWHG�RI����
FRXSOHV�ZKR�ODFNHG�SUHJQDQF\�DQG�PHQ�GLDJQRVHG�ZLWK�VXEIHUWLOLW\��VSHUP�
KDG�LQFUHDVHG�YLVFRVLW\�DQG�LQFUHDVHG�FRQWHQW�RI�OHXNRF\WHV��,Q�VSHUP�RI�
PHQ� DQG� LQ� FHUYLFR�YDJLQDO� PXFXV� RI� ZRPHQ� GHWHUPLQHG� LQGLFDWRUV� RI�
LQWHUOHXNLQV��SURLQÀDPPDWRU\�±� LQWHUOHXNLQ��EHWD� �,/����� WXPRU�QHFURVLV�
IDFWRU� �71)�DOID��� DQG� DQWLLQÀDPPDWRU\� ±� LQWHUOHXNLQ� ��� �,/����� E\�
,)$� PHWKRG� XVLQJ� WHVW� V\VWHPV� ($&� ³9HFWRU�%HVW´�� 6WXG\� LQ� FHUYLFR�
YDJLQDO�PXFXV� ZDV� SHUIRUPHG� E\� WKH�PHWKRG� GHYHORSHG� E\� %RURYLNRY�
,�2�� DQG� 6RFKHQVND\D�2�9�� >����@�� 5HVXOWV�� 2EWDLQHG� GDWD� KDYH� VKRZQ�
WKDW�FRXSOHV�RI�WKH�¿UVW�JURXS�LQ�WKH�FRPSRVLWLRQ�RI�PHQ¶V�VSHUP�DYHUDJH�
SURLQÀDPPDWRU\� LQWHUOHXNLQ� 71)�DOID� ZDV� ��������� SJ�PO�� LQ� FHUYLFR�
YDJLQDO�PXFXV�RI�ZRPHQ����������SJ�PO��,Q�WKH�VHFRQG�JURXS�RI�FRXSOHV�
WKLV�LQGLFDWRU�ZDV�VLJQL¿FDQWO\�KLJKHU�FRPSDUHG�ZLWK�WKH�¿UVW�JURXS��DQG�
LQ� WKH� VSHUP� RI� PHQ� ZDV� ��������� SJ�PO� �S�������� LQ� WKH� LQ� FHUYLFR�
YDJLQDO�PXFXV�RI�ZRPHQ����������SJ�PO��S��������,Q�WKH�WKLUG�JURXS�RI�
SDLUV� LQGLFDWRU� RI�71)�DOID�ZDV� VLJQL¿FDQWO\� KLJKHU� WKDQ� LQ� WKH� VHFRQG�
JURXS�DQG�DPRXQWHG� LQ� WKH� VSHUP�RI�PHQ����������SJ�PO� �S��������� LQ�
FHUYLFR�YDJLQDO� PXFXV� RI� ZRPHQ� ��������� SJ�PO� �S��������� $YHUDJH�
LQGLFDWRU� RI� SUR�LQÀDPPDWRU\� LQWHUOHXNLQ� ,/��EHWD� LQ� WKH� ¿UVW� JURXS� RI�
FRXSOHV�LQ�WKH�VSHUP�RI�PHQ�ZDV���������SJ�PO��LQ�WKH�LQ�FHUYLFR�YDJLQDO�
PXFXV�RI�ZRPHQ����������SJ�PO��,Q�WKH�VHFRQG�JURXS�WKLV�LQGLFDWRU�ZDV�
VLJQL¿FDQWO\�KLJKHU�FRPSDUHG�ZLWK�WKH�¿UVW�JURXS�DQG�LQ�WKH�VSHUP�RI�PHQ�
ZDV����������SJ�PO��S��������LQ�WKH�LQ�FHUYLFR�YDJLQDO�PXFXV�RI�ZRPHQ�
���������SJ�PO��S��������,Q�WKH�WKLUG�JURXS�RI�FRXSOHV�,/��EHWD�LQGLFDWRU�
ZDV�VLJQL¿FDQWO\�KLJKHU�FRPSDUHG�WR�WKH�¿UVW�DQG�VHFRQG�JURXS��DQG�LQ�WKH�
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VSHUP�RI�PHQ�ZDV����������SJ�PO��S�������LQ�WKH�LQ�FHUYLFR�YDJLQDO�PXFXV�
RI�ZRPHQ����������SJ�PO��S���������6LPXOWDQHRXVO\��DYHUDJH�LQGLFDWRU�RI�
DQWL�LQÀDPPDWRU\�LQWHUOHXNLQ�,/����LQ�WKH�PHQ¶V�VSHUP�WKH�¿UVW�JURXS�RI�
FRXSOHV�ZDV����������SJ�PO�� LQ� WKH� LQ�FHUYLFR�YDJLQDO�PXFXV�RI�ZRPHQ�
��������� SJ�PO�� ,Q� WKH� VHFRQG� JURXS� WKLV� UHVXOW�ZDV� VLJQL¿FDQWO\� ORZHU�
LQ�FRPSDULVRQ�WR�WKH�¿UVW�JURXS�DQG�LQ�WKH�PHQ¶V�VSHUP�ZDV����������SJ�
PO� �S�������� LQ� WKH� LQ� FHUYLFR�YDJLQDO�PXFXV�RI�ZRPHQ����������P�PO�
�S���������,Q�WKH�WKLUG�JURXS�WKH�RI�FRXSOHV�WKH�LQGLFDWRU�RI�,/����LQ�WKH�
PHQ¶V�VSHUP�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�FRPSDULVRQ�WR�WKH�¿UVW�JURXS�DQG�
PXFK�KLJKHU�WKDQ�LQ�WKH�VHFRQG�JURXS�DQG�ZDV����������SJ�PO��S��������,Q�
FHUYLFR�YDJLQDO�PXFXV�RI�ZRPHQ�LW�ZDV�QRW�VLJQL¿FDQWO\�KLJKHU�UHODWLYHO\�
WR�WKH�¿UVW�JURXS�DQG�LV�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�VHFRQG�JURXS�DQG�ZDV�
���������SJ�PO��S!�������&RQFOXVLRQ��,Q�PDUULHG�FRXSOHV�WKH�LQGLFDWRUV�RI�
SURLQÀDPPDWRU\�DQG�DQWL�LQWHUOHXNLQV�LQ�WKH�PHQ¶V�VSHUP�DQG�LQ�FHUYLFR�
YDJLQDO� PXFXV� RI� ZRPHQ� KDYH� D� UHODWLRQVKLS�� 7KH� ORFDO� LPPXQLW\� LQ�
FHUYLFR�YDJLQDO�PXFXV�RI�ZRPHQ�GHSHQGV�RQ�WKH�ORFDO�LPPXQLW\�RI�PHQ¶V�
VSHUP��,Q�WKH�WUHDWPHQW�RI�UHSURGXFWLYH�GLVRUGHUV�LQ�ZRPHQ��LW�LV�QHFHVVDU\�
WR�WDNH�LQWR�DFFRXQW�WKH�ORFDO�LPPXQLW\�RI�PHQ¶V�VSHUP�DQG�LPSOHPHQW�LWV�
FRUUHFWLRQ�

ɂɁɆȿɇȿɇɂə�ɗɇȾɈɆȿɌɊɂə�ɍ�ɀȿɇɓɂɇ�ɋ�
ɇȿȼɕɇȺɒɂȼȺɇɂȿɆ�ȻȿɊȿɆȿɇɇɈɋɌɂ�ȼ�ȺɇȺɆɇȿɁȿ
ɋ�ɇ��Ɋɚɯɢɦɨɜɚ��Ɇ�ɋ��Ɇɚɦɚɠɚɧɨɜɚ��Ʉ�ɍ��ɏɚɤɢɦɨɜɚ��Ʉ�Ɉ��Ɇɭɯɢɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɏ�ɇ��ɇɟɝɦɚɬɲɚɟɜɚ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɨɣ� ɢɡ� ɩɪɢɱɢɧ� ɧɟɜɵɧɚɲɢɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɹɜɥɹɸɬɫɹ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɷɧɞɨɦɟɬɪɢɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɟ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɷɧɞɨɦɟɬɪɢɹ�� ɚ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɫɬɟɩɟɧɢ� ɤɨɧɬɚɦɢɧɚɰɢɢ� ɷɧɞɨɦɟɬɪɢɹ� ɢɧɮɟɤɰɢɨɧɧɵɦɢ� ɚɝɟɧɬɚɦɢ� ɭ�
ɠɟɧɳɢɧ� ɫ� ɧɟɜɵɧɚɲɢɜɚɧɢɟɦ� ɜ� ɚɧɚɦɧɟɡɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɥɢɫɶ� ��� ɠɟɧɳɢɧ� ɫ� ɩɨɡɞɧɢɦɢ� ɜɵɤɢɞɵɲɚɦɢ�� ɤɨɬɨɪɵɟ�
ɩɪɨɢɡɨɲɥɢ�ɜ�ɫɪɨɤɟ���±���ɧɟɞɟɥɶ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɍ�ɜɫɟɯ�ɛɟɪɟɦɟɧɧɵɯ�
ɧɚɡɧɚɱɚɥɢɫɶ�ɨɛɳɟɤɥɢɧɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɁɂ��ɞɨɩɩɥɟɪɨɦɟɬɪɢɹ��
ɋɪɚɡɭ� ɩɨɫɥɟ� ɜɵɤɢɞɵɲɚ� ɛɵɥɢ� ɜɡɹɬɵ� ɫɨɫɤɨɛɵ� ɢɡ� ɩɨɥɨɫɬɢ� ɦɚɬɤɢ�
ɞɥɹ� ɛɚɤɬɟɪɢɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɢ� ɜɢɪɭɫɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɷɧɞɨɦɟɬɪɢɹ�ɦɟɬɨɞɨɦ�ɉɐɊ��ɚ�ɬɚɤɠɟ�ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɫɟɤɪɟɬɚ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɢ� ɜɥɚɝɚɥɢɳɚ�� ɤɨɧɬɪɨɥɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ���
ɡɞɨɪɨɜɵɯ� ɠɟɧɳɢɧ� ɫ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɪɨɞɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɂɡɭɱɟɧɢɹ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ�ɮɭɧɤɰɢɢ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɭ������ɨɬɦɟɱɚɥɨɫɶ�
ɛɟɫɩɥɨɞɢɟ��ɭ�����±�ɜɨɫɩɚɥɟɧɢɟ�ɝɟɧɢɬɚɥɢɣ��ɭ�����±�ɧɟɜɵɧɚɲɢɜɚɧɢɟ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɦɟɪɬɜɨɪɨɠɞɟɧɢɟ�� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ɩɥɨɞɚ� ɢ�
ɧɟɨɧɚɬɚɥɶɧɚɹ� ɫɦɟɪɬɧɨɫɬɶ�� ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ�
ɛɚɤɬɟɪɢɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ������
ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɤɚɤ�ɚɷɪɨɛɧɵɟ��ɬɚɤ�ɢ�ɚɧɚɷɪɨɛɧɵɟ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ��
ɚ�ɬɚɤɠɟ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɚɫɫɨɰɢɚɰɢɢ�ɨɬ���ɞɨ���ɜɨɡɛɭɞɢɬɟɥɟɣ��ɍ�ɞɚɧɧɵɯ�
ɛɨɥɶɧɵɯ� ɜ� ɦɚɡɤɚɯ� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɫɬɚɮɢɥɨɤɨɤɤɢ�� ɫɬɪɟɩɬɨɤɨɤɤɢ��
ɷɧɬɟɪɨɛɚɤɬɟɪɢɢ��ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɥɚɫɶ�(��FROOL��
ɉɪɢ�ɉɐɊ�ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɜɢɪɭɫ� ɩɪɨɫɬɨɝɨ� ɝɟɪɩɟɫɚ��
ɭɪɟɚɩɥɚɡɦɚ�ɢ�ɦɢɤɨɩɥɚɡɦɚ��ȼɵɜɨɞɵ�����Ƚɢɫɬɨɚɧɚɥɢɡ�ɷɧɞɨɦɟɬɪɢɹ�ɜɵɹɜɢɥ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɢ� ɞɢɫɬɪɨɮɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɷɧɞɨɦɟɬɪɢɹ� ɜ� ����
ɫɥɭɱɚɟɜ�����ȼɨɡɛɭɞɢɬɟɥɹɦɢ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɛɵɥɢ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɭɪɟɚɩɥɚɡɦɚ��ɦɢɤɨɩɥɚɡɦɚ�ɢ�ɜɢɪɭɫ�ɩɪɨɫɬɨɝɨ�ɝɟɪɩɟɫɚ�

&+$1*(6�,1�7+(�(1'20(75,80�,1�:20(1�:,7+�
0,6&$55,$*(�,1�7+(�$1$01(6,6
6�1��5DKLPRYD��0�6��0DPD]KDQRYD��.�8��.KDNLPRYD��.�2��0XKLWGLQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��+�1��1HJPDWVKDHYD
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ�� 2QH� RI� WKH� FDXVHV� RI� PLVFDUULDJH� DUH� WKH� FKDQJHV� LQ� WKH�
HQGRPHWULXP�RI�DQ�LQÀDPPDWRU\�QDWXUH��$LP��7KH�DLP�RI�RXU�UHVHDUFK�LV�
WR�VWXG\�WKH�PRUSKRORJLFDO�IHDWXUHV�RI�WKH�HQGRPHWULXP��DQG�GHWHUPLQDWLRQ�
RI�WKH�OHYHO�RI�FRQWDPLQDWLRQ�RI�WKH�HQGRPHWULXP�ZLWK�LQIHFWLRXV�DJHQWV�LQ�
ZRPHQ�ZLWK�D�KLVWRU\�RI�PLVFDUULDJH��0DWHULDOV�DQG�PHWKRGV��:H�VWXGLHG����
ZRPHQ�ZLWK�ODWH�PLVFDUULDJHV�WKDW�RFFXUUHG�LQ�WKH�SHULRG���±���ZHHNV�RI�
SUHJQDQF\��$OO�SUHJQDQW�ZRPHQ�SUHVFULEHG�JHQHUDO�FOLQLFDO�H[DPLQDWLRQV��
XOWUDVRXQG��'RSSOHU��,PPHGLDWHO\�DIWHU�PLVFDUULDJH�VFUDSLQJV�ZHUH�WDNHQ�
IURP� WKH�XWHULQH�FDYLW\� IRU�EDFWHULRVFRSLF�DQG�YLURORJLFDO� VWXGLHV�RI� WKH�
HQGRPHWULXP�E\�WKH�3&5�PHWKRG�DQG�EDFWHULRORJLFDO�H[DPLQDWLRQ�RI�WKH�
VHFUHW�RI�WKH�FHUYL[�DQG�YDJLQD��FRQWUROOHG�VWXG\�RI����KHDOWK\�ZRPHQ�ZLWK�
SK\VLRORJLFDO�FKLOGELUWK��5HVXOWV��6WXG\�RI�UHSURGXFWLYH�IXQFWLRQ�VKRZHG�
WKDW������KDG�LQIHUWLOLW\�LQ�����RI�JHQLWDO�LQÀDPPDWLRQ������PLVFDUULDJH��

VWLOOELUWK�� IHWDO� PDOIRUPDWLRQV� DQG� QHRQDWDO� PRUWDOLW\�� ,Q� FDUU\LQJ� RXW�
EDFWHULRORJLFDO� DQG� EDFWHULRVFRSLF� VWXGLHV�� LQ� PRVW� FDVHV� ������ ZHUH�
IRXQG�ERWK�DHURELF�DQG�DQDHURELF�PLFURRUJDQLVPV��DQG�ZHUH�DOVR� IRXQG�
DVVRFLDWLRQV�EHWZHHQ���DQG���RI�SDWKRJHQV��,Q�WKHVH�SDWLHQWV�ZHUH�GHWHFWHG�
LQ� VPHDUV� VWDSK\ORFRFFL�� VWUHSWRFRFFL�� (QWHUREDFWHULDFHDH� DPRQJ�ZKLFK�
WKH�PRVW�IUHTXHQWO\�HQFRXQWHUHG�(��FROOL��3&5�VWXGLHV�KDYH�IRXQG�KHUSHV�
VLPSOH[�YLUXV��P\FRSODVPD�DQG�XUHDSODVPD��&RQFOXVLRQ�����+LVWRORJLFDO�
DQDO\VLV� RI� WKH� HQGRPHWULXP� UHYHDOHG� LQÀDPPDWRU\� DQG� GHJHQHUDWLYH�
FKDQJHV�RI�WKH�HQGRPHWULXP�LQ�����RI�FDVHV����&DXVDWLYH�DJHQWV�RI�WKLV�
GLVHDVH�ZHUH�SUHGRPLQDQWO\�8UHDSODVPD��0\FRSODVPD�DQG�KHUSHV�VLPSOH[�
YLUXV�

ɂɇɌɊȺɐȿɊȼɂɄȺɅɖɇɈȿ�ɉɊɂɆȿɇȿɇɂȿ�
ɉɊɈɋɌȺȽɅȺɇȾɂɇȺ�ȿ��ɄȺɄ�ɆȿɌɈȾ�ɉɈȾȽɈɌɈȼɄɂ�ɒȿɃɄɂ�
ɆȺɌɄɂ�Ʉ�ɊɈȾȺɆ�ɍ�ȻȿɊȿɆȿɇɇɕɏ�ɉɈɋɅȿ�ɄȿɋȺɊȿȼȺ�
ɋȿɑȿɇɂə
Ɂ�Ɇ��ɂɛɚɬɭɥɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�ɂ��Ƚɚɛɢɞɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɑɚɫɬɨɬɚ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�ɪɚɫɬɟɬ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ��ɱɬɨ�ɫɨɡɞɚɟɬ�
ɩɪɨɛɥɟɦɭ� ɜɟɞɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɪɨɞɨɜ� ɭ� ɠɟɧɳɢɧ� ɫ� ɪɭɛɰɨɦ� ɧɚ�
ɦɚɬɤɟ��Ⱥɥɶɬɟɪɧɚɬɢɜɨɣ�ɹɜɥɹɸɬɫɹ�ɜɚɝɢɧɚɥɶɧɵɟ�ɪɨɞɵ��ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�
ɞɟɧɶ� ɦɧɨɠɟɫɬɜɨ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɞɬɜɟɪɞɢɥɢ� ɜɵɫɨɤɭɸ� ɱɚɫɬɨɬɭ�
ɭɫɩɟɲɧɵɯ� ɪɨɞɨɜ� ɱɟɪɟɡ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɨɞɨɜɵɟ� ɩɭɬɢ� ɩɨɫɥɟ� ɤɟɫɚɪɟɜɚ�
ɫɟɱɟɧɢɹ��ɇɟɪɟɲɟɧɧɵɦ�ɨɫɬɚɟɬɫɹ�ɜɨɩɪɨɫ�ɩɪɢɦɟɧɟɧɢɹ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�
ɭ�ɠɟɧɳɢɧ�ɫ�ɪɭɛɰɨɦ�ɧɚ�ɦɚɬɤɟ��ȼɜɟɞɟɧɢɟ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ�ȿ��ɩɪɢɜɨɞɢɬ�
ɤɚɤ� ɤ� ©ɫɨɡɪɟɜɚɧɢɸª� ɲɟɣɤɢ� ɦɚɬɤɢ�� ɬɚɤ� ɢ� ɜɵɡɵɜɚɟɬ� ɫɨɤɪɚɳɟɧɢɹ�
ɦɢɨɦɟɬɪɢɹ�� ɹɜɥɹɹɫɶ� ɩɭɫɤɨɜɵɦ� ɦɨɦɟɧɬɨɦ� ɞɥɹ� ɧɚɱɚɥɚ� ɪɨɞɨɜ��
ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ� ɜ� ɫɜɹɡɢ� ɫ� ɛɨɹɡɧɶɸ� ɪɚɡɪɵɜɚ�
ɦɚɬɤɢ� ɪɭɛɟɰ� ɨɬɧɟɫɟɧ� ɤ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɹɦ�� ɩɪɨɫɬɚɝɥɚɧɞɢɧɵ�ɧɚɲɥɢ�
ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɚɤɭɲɟɪɫɤɨɣ� ɩɪɚɤɬɢɤɟ��ɉɪɢ� ɷɬɨɦ� ɫɜɟɞɟɧɢɹ� ɨ�
ɪɚɡɪɵɜɟ� ɦɚɬɤɢ� ɜɟɫɶɦɚ� ɩɪɨɬɢɜɨɪɟɱɢɜɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ�
ɢɧɬɪɚɰɟɪɜɢɤɚɥɶɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ� ȿ�� �ɉȽ� ȿ��� ɜ�
ɩɨɞɝɨɬɨɜɤɟ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɤ� ɪɨɞɚɦ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɪɭɛɰɨɦ� ɩɨɫɥɟ�
ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ�
ɨɬɨɛɪɚɧɵ����ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɪɭɛɰɨɦ�ɧɚ�ɦɚɬɤɟ�ɢ����ɛɟɡ�ɪɭɛɰɚ�ɧɚ�ɫɪɨɤɚɯ�
ɝɟɫɬɚɰɢɢ���±���ɧɟɞɟɥɢ��ɉɚɰɢɟɧɬɤɢ�ɛɵɥɢ�ɪɚɫɩɪɟɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ����
ɝɪɭɩɩɚ�±����ɛɟɪɟɦɟɧɧɚɹ�ɫ�ɪɭɛɰɨɦ�ɧɚ�ɦɚɬɤɟ��ɭ�ɤɨɬɨɪɵɯ�ɞɥɹ�ɩɨɞɝɨɬɨɜɤɢ�
ɲɟɣɤɢ�ɦɚɬɤɢ�ɩɪɢɦɟɧɹɥɫɹ�ɩɪɨɫɬɚɝɥɚɧɞɢɧ�ȿ�����ɝɪɭɩɩɚ�±����ɛɟɪɟɦɟɧɧɚɹ�
ɛɟɡ� ɪɭɛɰɚ� ɧɚ� ɦɚɬɤɟ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ� ȿ��� �� ɝɪɭɩɩɚ�
±� ��� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɪɭɛɰɨɦ� ɧɚ�ɦɚɬɤɟ� ɫ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ� ɪɚɡɜɢɬɢɟɦ�
ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɋɨɫɬɨɹɧɢɟ�ɲɟɣɤɢ�ɦɚɬɤɢ�ɨɰɟɧɢɜɚɥɢ�ɩɨ�ɲɤɚɥɟ�
%LVKRS��ɩɨɫɥɟ�ɷɬɨɝɨ�ɤɚɠɞɚɹ�ɝɪɭɩɩɚ�ɛɵɥɚ�ɪɚɡɞɟɥɟɧɚ�ɧɚ���ɩɨɞɝɪɭɩɩɵ��
ɚ�� ±� ɛɟɪɟɦɟɧɧɵɟ� ɫ� ©ɧɟɡɪɟɥɨɣª� ��±�� ɛɚɥɥɚ�� ɢ� ɛ�� ±� ©ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɡɪɟɥɨɣª� ��±�� ɛɚɥɥɚ�� ɲɟɣɤɨɣ� ɦɚɬɤɢ�� ɇɚɩɨɥɧɹɟɦɨɫɬɶ� ɩɨɞɝɪɭɩɩ� ɚ��
ɢ� ɛ�� ɫɨɫɬɚɜɢɥɚ� ɜ� �� ɝɪɭɩɩɟ� ��� ��������ɢ� ��� �������� ɛɟɪɟɦɟɧɧɵɯ�� ɜɨ�
�� ɝɪɭɩɩɟ� ±� ��� �������� ɢ� ��� ��������� ɜ� �� ɝɪɭɩɩɟ� ±� ��� �������� ɢ� ���
�������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɉɪɨɦɟɠɭɬɨɤ� ɦɟɠɞɭ� ɤɟɫɚɪɟɜɵɦ� ɫɟɱɟɧɢɟɦ�
ɢ� ɩɨɜɬɨɪɧɵɦɢ� ɪɨɞɚɦɢ� ɫɨɫɬɚɜɢɥ� ɨɬ� �� ɞɨ� �� ɥɟɬ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±�
����������� ɥɟɬ�� Ɉɬɛɨɪ� ɛɟɪɟɦɟɧɧɵɯ� ɩɪɨɢɡɜɨɞɢɥɫɹ� ɩɨ� ɫɥɟɞɭɸɳɢɦ�
ɤɪɢɬɟɪɢɹɦ�� ɨɞɧɨ� ɤɟɫɚɪɟɜɨ� ɫɟɱɟɧɢɟ� ɜ� ɧɢɠɧɟɦ� ɫɟɝɦɟɧɬɟ� ɩɨɩɟɪɟɱɧɵɦ�
ɪɚɡɪɟɡɨɦ�� ɛɥɚɝɨɩɪɢɹɬɧɨɟ� ɬɟɱɟɧɢɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ��
ɤɥɢɧɢɱɟɫɤɚɹ� ɢ� ɷɯɨɝɪɚɮɢɱɟɫɤɚɹ� ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɪɭɛɰɚ� ɧɚ� ɦɚɬɤɟ��
ɞɨɛɪɨɜɨɥɶɧɨɟ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɟ�ɫɨɝɥɚɫɢɟ�ɩɚɰɢɟɧɬɤɢ��ɉɪɨɫɬɚɝɥɚɧɞɢɧ�
ȿ���ɞɢɧɨɩɪɨɫɬɨɧ�����ɦɝ��ɜ�ɜɢɞɟ�ɝɟɥɹ�ɜ�ɨɞɧɨɪɚɡɨɜɨɦ�ɲɩɪɢɰɟ�ɜ�ɨɛɴɟɦɟ�
����ɦɥ� ɜɜɨɞɢɥɢ�ɢɧɬɪɚɰɟɪɜɢɤɚɥɶɧɨ��Ʉɥɢɧɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɨɰɟɧɢɜɚɥɢ�
ɱɟɪɟɡ����������ɢ����ɱɚɫɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢɦɟɧɟɧɢɟ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ�ȿ��
ɫ� ɰɟɥɶɸ� ɩɨɞɝɨɬɨɜɤɢ�ɲɟɣɤɢ� ɦɚɬɤɢ� ɤ� ɪɨɞɚɦ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɪɭɛɰɨɦ�
ɜ� ɫɥɭɱɚɹɯ� ɫ� ©ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɡɪɟɥɨɫɬɶɸª� ɨɤɚɡɚɥɨɫɶ� ɷɮɮɟɤɬɢɜɧɵɦ�
ɜ� ����� ɫɥɭɱɚɟɜ�� ɉɪɢ� ©ɧɟɡɪɟɥɨɣª� ɲɟɣɤɟ� ɦɚɬɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢ�
ɨɞɧɨɤɪɚɬɧɨɦ� ɜɜɟɞɟɧɢɢ� ɝɟɥɹ� ɫɨɫɬɚɜɢɥɚ� ������� Ɇɟɞɢɤɚɦɟɧɬɨɡɧɚɹ�
ɩɨɞɝɨɬɨɜɤɚ� ɪɨɞɨɜɵɯ� ɩɭɬɟɣ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɦ� ȿ�� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ�
ɪɭɛɰɨɦ�ɩɨɫɥɟ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�ɩɨɡɜɨɥɢɥɚ�ɭ�ɞɜɭɯ�ɬɪɟɬɟɣ�ɩɚɰɢɟɧɬɨɤ�
ɢɡɛɟɠɚɬɶ� ɩɨɜɬɨɪɧɨɝɨ� ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ�� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɢɧɬɪɚɰɟɪɜɢɤɚɥɶɧɨɝɨ� ɝɟɥɹ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ� ȿ�� ɜ� ɩɨɞɝɨɬɨɜɤɟ� ɪɨɞɨɜɵɯ�
ɩɭɬɟɣ� ɩɪɢ� ©ɧɟɞɨɫɬɚɬɨɱɧɨ� ɡɪɟɥɨɣª� ɲɟɣɤɟ� ɦɚɬɤɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ�
ɪɭɛɰɨɦ�ɩɨɫɥɟ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�
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,175$&(59,&$/�$33/,&$7,21�2)�35267$*/$1',1�ȿ��
�3*�ȿ���$6�7+(�0(7+2'�2)�35(3$5$7,21�2)�7+(�&(59,;�
72�'(/,9(5<�$7�35(*1$17�:20(1�$)7(5�&$(6$5,$1�
'(/,9(5<
=�0��,EDWXOOLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��5�,��*DELGXOOLQD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ�� )UHTXHQF\� RI� &HVDUHDQ� GHOLYHU\� JURZV� DURXQG� WKH� ZRUOG�
DQG�FUHDWHV�D�SUREOHP�RI�PDLQWDLQLQJ�SUHJQDQF\�DQG�GHOLYHU\�DW�ZRPHQ�
ZLWK� D� VFDU� RQ� D� XWHUXV��$OWHUQDWLYH� LV� YDJLQDO� GHOLYHU\��7RGD\� D� VHW� RI�
UHVHDUFKHV� FRQ¿UPHG� KLJK� IUHTXHQF\� RI� VXFFHVVIXO� GHOLYHU\� WKURXJK�
QDWXUDO� SDWULPRQLDO�ZD\V� DIWHU�&HVDUHDQ�GHOLYHU\��7KHUH� LV� D� XQUHVROYHG�
TXHVWLRQ�RI�DSSOLFDWLRQ�RI�SURVWDJODQGLQV�DW�ZRPHQ�ZLWK�D�VFDU�RQ�D�XWHUXV��
,QWURGXFWLRQ� RI� SURVWDJODQGLQ� ȿ�� EULQJV� DV� ³PDWXULQJ´� RI� D� FHUYL[�� DQG�
WKH� P\RPHWULXP� FDXVHV� UHGXFWLRQV�� EHLQJ� WKH� VWDUWLQJ� PRPHQW� WR� VWDUW�
GHOLYHU\��,Q�VSLWH�RI�WKH�IDFW�WKDW�EHFDXVH�RI�WKH�IHDU�RI�D�UXSWXUH�RI�D�XWHUXV�
WKH� VFDU� LV� FDUULHG� E\� SURGXFHUV� WR� FRQWUD�LQGLFDWLRQV�� SURVWDJODQGLQV�
IRXQG�ZLGH� DSSOLFDWLRQ� LQ� REVWHWULF� SUDFWLFH��7KXV� GDWD� DERXW� D� UXSWXUH�
RI�D�XWHUXV�DUH�YHU\� LQFRQVLVWHQW��$LP��5HVHDUFK�REMHFWLYH�ZDV�VWXG\LQJ�
RI� HI¿FLHQF\�DQG� VDIHW\�RI� LQWUDFHUYLFDO� DSSOLFDWLRQ�RI�SURVWDJODQGLQ�ȿ��
�3*�(��� LQ�SUHSDUDWLRQ�RI� FHUYL[� IRU�GHOLYHU\�DW�SUHJQDQW�ZRPHQ�DERXW�
D� VFDU� DIWHU� &HVDUHDQ� VHFWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� )RU� UHVHDUFK� ���
SUHJQDQW�ZRPHQ�DERXW�D�VFDU�RQ�D�XWHUXV�DQG����ZLWKRXW�RQHV�RQ�WHUPV�
RI�D�JHVWDWLRQ���±���ZHHNV�ZHUH�VHOHFWHG��7KHUH�ZDV�QRW�UHDGLQHVV�RI�DQ�
RUJDQLVP�RI�SUHJQDQW�ZRPHQ�IRU�GHOLYHULHV��3DWLHQWV�ZHUH�GLVWULEXWHG�RQ�
��JURXSV����JURXS�±����SUHJQDQW�ZRPHQ�DERXW�D�VFDU�RQ�D�XWHUXV�DW�ZKLFK�
SURVWDJODQGLQ�(��ZDV�DSSOLHG�WR�SUHSDUDWLRQ�WKH�FHUYL[��WKH��QG�JURXS�±����
SUHJQDQW�ZRPHQ�ZLWKRXW�D�VFDU�RQ�D�XWHUXV�ZLWK�DSSOLFDWLRQ�SURVWDJODQGLQ�
ȿ��� WKH� �UG� JURXS� ±� ��� SUHJQDQW�ZRPHQ� DERXW� D� VFDU� RQ� D� XWHUXV�ZLWK�
LQGHSHQGHQW� GHYHORSPHQW� RI� SDWULPRQLDO� DFWLYLW\�� 7KH� FRQGLWLRQ� RI�
FHUYL[�ZDV�HVWLPDWHG�E\�%LVKRS�VFDOH�DIWHU� WKDW�HDFK�JURXS�ZDV�GLYLGHG�
LQWR���VXEJURXSV��ɚ��SUHJQDQW�ZRPHQ�ZLWK�³XQULSH´���±��SRLQWV��DQG�E��
³LQVXI¿FLHQWO\�PDWXUH´���±��SRLQWV��D�FHUYL[��7KH�VWUXFWXUH�RI�VXEJURXSV�D��
DQG�E��PDGH�LQ��VW�JURXS������������DQG������������SUHJQDQW�ZRPHQ��LQ�
WKH��QG�JURXS�±������������DQG�������������LQ�WKH��UG�JURXS�±������������
DQG������������UHVSHFWLYHO\��7KH�WLPH�SHULRG�EHWZHHQ�&DHVDULDQ�GHOLYHU\�
DQG�UHSHDWHG�GHOLYHULHV�PDGH�IURP���WR���\HDUV��0LGGOH�DJH�ZDV������������
\HDUV��6HOHFWLRQ�RI�SUHJQDQW�ZRPHQ�ZDV�PDGH�E\�WKH�IROORZLQJ�FULWHULD��
RQH�&HVDUHDQ�GHOLYHU\�LQ�WKH�ERWWRP�VHJPHQW�D�FURVV�VHFWLRQ��D�IDYRUDEOH�
FXUUHQW�RI� WKH�SRVWRSHUDWLYH�SHULRG��D�FOLQLFDO�DQG�VRQRJUDSKLF� VROYHQF\�
RI� D� VFDU� RQ� D� XWHUXV�� WKH� YROXQWDU\� LQIRUPHG� FRQVHQW� RI� WKH� SDWLHQW��
3URVWDJODQGLQ�ȿ���GLQRSURVWRQ�����PJ��LQ�WKH�IRUP�RI�JHO�LQ�V\ULQJH�ZLWK�
YROXPH�����PO�HQWHUHG�LQWUDFHUYLFDOO\��&OLQLFDO�HIIHFW�HVWLPDWHG�LQ���������
DQG����KRXUV��5HVXOWV��$SSOLFDWLRQ�RI�SURVWDJODQGLQ�ȿ��IRU�WKH�SXUSRVH�RI�
SUHSDUDWLRQ� FHUYL[� IRU� GHOLYHU\� DW� SUHJQDQW�ZRPHQ�ZLWK� D� VFDU� LQ� FDVHV�
ZLWK�©DQ�LQVXI¿FLHQW�PDWXULW\ª�DSSHDUHG�HIIHFWLYH�LQ������RI�FDVHV��$W�DQ�
³XQULSH´�FHUYL[�RI�D�XWHUXV�HI¿FLHQF\�DW�VLQJOH� LQWURGXFWLRQ�RI�JHO�PDGH�
�������,Q����KRXUV�RI�VXSHUYLVLRQ�DW���RI����SUHJQDQW�ZRPHQ�DERXW�D�VFDU�
RQ�D�XWHUXV�DW�DQ�³XQULSH´�FHUYL[�������GLG�QRW�PDQDJH�WR�EH�UHDFKHG�HIIHFW�
RI�D�³PDWXUH´�FHUYL[��&RQFOXVLRQ��7KH�UHVHDUFKHV�VKRZHG�HI¿FLHQF\�DQG�
VDIHW\�RI�LQWUDFHUYLFDO�DSSOLFDWLRQ�RI�SURVWDJODQGLQ�ȿ��JHO�LQ�SUHSDUDWLRQ�RI�
SDWULPRQLDO�ZD\V�DW�³LQVXI¿FLHQWO\�PDWXUH´�FHUYL[�RI�D�XWHUXV�DW�SUHJQDQW�
ZRPHQ�DERXW�D�VFDU�DIWHU�&HVDUHDQ�GHOLYHU\��0HGLFDPHQWV¶�SUHSDUDWLRQ�RI�
SDWULPRQLDO�ZD\V� E\� SURVWDJODQGLQ�ȿ�� DW� SUHJQDQW�ZRPHQ� DERXW� D� VFDU�
DIWHU�&HVDUHDQ�GHOLYHU\�DOORZV�WR�DYRLG�UHSHDWHG�&HVDUHDQ�VHFWLRQ�DW�WZR�
WKLUGV�RI�SDWLHQWV�

ȺɇȺɅɂɁ�Ɍȿɑȿɇɂə�ȻȿɊȿɆȿɇɇɈɋɌɂ�ɂ�ɊɈȾɈȼ�ɉɊɂ�
ɄɊɍɉɇɈɆ�ɉɅɈȾȿ
Ⱥ�Ɋ��Ɇɚɪɤɨɜɚ��Ɇ�Ⱥ��2ɬɦɚɯɨɜɚ��ɘ�Ɉ��ȼɞɨɜɢɧɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��Ƚ�Ɋ��ɏɚɣɪɭɥɥɢɧɚ��ɤ�ɦ�ɧ��Ʌ�ɏ��ɂɫɥɚɦɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɇɚɬɟɪɢɧɫɤɚɹ�ɢ�ɩɟɪɢɧɚɬɚɥɶɧɚɹ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɢ�ɫɦɟɪɬɧɨɫɬɶ�
ɹɜɥɹɸɬɫɹ�ɨɫɧɨɜɧɵɦɢ�ɩɪɨɛɥɟɦɚɦɢ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɚɤɭɲɟɪɫɬɜɚ��Ɉɞɧɨɣ�
ɢɡ� ɩɪɢɱɢɧ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɹɜɥɹɟɬɫɹ� ɤɪɭɩɧɵɣ� ɩɥɨɞ�� ȼ�
ɧɚɲɟɣ� ɫɬɪɚɧɟ� ɤɪɭɩɧɵɦ� ɫɱɢɬɚɟɬɫɹ� ɩɥɨɞ� ɦɚɫɫɨɣ� ɩɪɢ� ɪɨɠɞɟɧɢɢ� �����
ɝ�ɢ�ɛɨɥɟɟ�� ɚ�ɩɪɢ�ɦɚɫɫɟ������ɝ�ɢ�ɛɨɥɟɟ�ɩɥɨɞ�ɧɚɡɵɜɚɟɬɫɹ�ɝɢɝɚɧɬɫɤɢɦ��
Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɨɛɭɫɥɨɜɥɟɧɚ�
ɭɜɟɥɢɱɟɧɢɟɦ�ɱɚɫɬɨɬɵ�ɪɨɞɨɜ�ɤɪɭɩɧɵɦ�ɩɥɨɞɨɦ��ɑɚɫɬɨɬɚ�ɦɚɬɟɪɢɧɫɤɢɯ�
ɢ� ɩɟɪɢɧɚɬɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɩɪɢ� ɦɚɤɪɨɫɨɦɢɢ� ɩɥɨɞɚ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɩɪɟɜɵɲɚɟɬ�ɬɚɤɨɜɭɸ�ɭ�ɩɚɰɢɟɧɬɨɤ��ɪɨɞɢɜɲɢɯ�ɞɟɬɟɣ�ɫɨ�ɫɪɟɞɧɟɣ�ɦɚɫɫɨɣ�
ɬɟɥɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɩɟɪɢɧɚɬɚɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɢ�ɬɟɱɟɧɢɟ�

ɛɟɪɟɦɟɧɧɨɫɬɢ��ɪɨɞɨɜ�ɭ�ɩɚɰɢɟɧɬɨɤ�ɫ�ɤɪɭɩɧɵɦ�ɩɥɨɞɨɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��Ɋɟɬɪɨɫɩɟɤɬɢɧɵɣ�ɚɧɚɥɢɡ�ɬɟɱɟɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɪɨɞɨɜ�ɩɪɢ�
ɦɚɤɪɨɫɨɦɢɢ� ɩɥɨɞɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋ� ɰɟɥɶɸ� ɨɰɟɧɤɢ� ɩɟɪɢɧɚɬɚɥɶɧɵɯ�
ɢɫɯɨɞɨɜ� ɢ� ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɪɨɞɨɜ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɤɪɭɩɧɵɦ�
ɩɥɨɞɨɦ� ɛɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ���� ɩɚɰɢɟɧɬɤɢ�� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɤɨɬɨɪɵɯ�
ɡɚɤɨɧɱɢɥɢɫɶ� ɪɨɞɚɦɢ� ɤɪɭɩɧɵɦ� ɩɥɨɞɨɦ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɢɫɬɨɪɢɣ� ɪɨɞɨɜ�
ɩɚɰɢɟɧɬɨɤ��ɪɨɞɢɜɲɢɯ�ɤɪɭɩɧɵɯ�ɞɟɬɟɣ��ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɤ�ɜɚɪɶɢɪɨɜɚɥ�
ɨɬ� ��� ɥɟɬ� ɞɨ� ��� ɝɨɞɚ�� ɢ� ɫɨɫɬɚɜɢɥ� ɜ� ɫɪɟɞɧɟɦ�������� ɥɟɬ��Ʉɨɥɢɱɟɫɬɜɨ�
ɩɟɪɜɨɛɟɪɟɦɟɧɧɵɯ� ɫɨɫɬɚɜɢɥɨ� ������� ɩɨɜɬɨɪɧɨɛɟɪɟɦɟɧɧɵɯ� ±� �������
ɍ� ������ ɩɨɜɬɨɪɧɨɛɟɪɟɦɟɧɧɵɯ� ɠɟɧɳɢɧ� ɜ� ɚɧɚɦɧɟɡɟ� ɪɨɞɵ� ɤɪɭɩɧɵɦ�
ɩɥɨɞɨɦ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭ�ɠɟɧɳɢɧ�ɫ�ɦɚɤɪɨɫɨɦɢɟɣ�ɩɥɨɞɚ�ɩɪɢ�ɩɟɪɜɵɯ�
ɪɨɞɚɯ� ɜɟɪɨɹɬɧɨɫɬɶ� ɪɨɠɞɟɧɢɹ� ɤɪɭɩɧɨɝɨ� ɩɥɨɞɚ� ɩɪɢ� ɩɨɫɥɟɞɭɸɳɟɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɛɨɥɶɲɟ�� ȼɚɠɧɵɦɢ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɦɢ�
ɮɚɤɬɨɪɚɦɢ�ɮɟɬɚɥɶɧɨɣ�ɦɚɤɪɨɫɨɦɢɢ�ɹɜɥɹɟɬɫɹ� ɷɧɞɨɤɪɢɧɧɚɹ�ɩɚɬɨɥɨɝɢɹ�
ɦɚɬɟɪɢ�� ɋɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɫɹ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ��
ɢɡɛɵɬɨɱɧɚɹ�ɦɚɫɫɚ�ɬɟɥɚ�±�ɭ��������ɉɪɢ�ɚɧɚɥɢɡɟ�ɬɟɱɟɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɭ� ���� ɩɚɰɢɟɧɬɨɤ� ɫ� ɤɪɭɩɧɵɦ� ɩɥɨɞɨɦ� ɜɵɹɜɥɟɧɨ� ɨɫɥɨɠɧɟɧɧɨɟ�
ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɋɪɟɞɢ� ɨɫɥɨɠɧɟɧɢɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨ� ɜɫɬɪɟɱɚɥɢɫɶ� ɚɧɟɦɢɹ� ±� ������� ɨɬɟɤɢ� ɛɟɪɟɦɟɧɧɵɯ� ±� �������
ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ±� ������� ɭɝɪɨɡɚ� ɩɪɟɪɵɜɚɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ±� ������ ɢ� ɪɚɧɧɢɟ� ɬɨɤɫɢɤɨɡɵ� ɛɟɪɟɦɟɧɧɵɯ� ±� �������
ɉɪɢ� ɚɧɚɥɢɡɟ� ɬɟɱɟɧɢɹ� ɪɨɞɨɜ� ɤɪɭɩɧɵɦ� ɩɥɨɞɨɦ� ɧɚɦɢ� ɭɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɭ� ������ ɩɚɰɢɟɧɬɨɤ� ɪɨɞɵ� ɛɵɥɢ� ɫɪɨɱɧɵɦɢ�� ɭ� ����� ɩɚɰɢɟɧɬɨɤ� ±�
ɡɚɩɨɡɞɚɥɵɦɢ�� ɋɩɨɧɬɚɧɧɵɟ� ɪɨɞɵ� ɱɟɪɟɡ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɨɞɨɜɵɟ� ɩɭɬɢ�
ɩɪɨɢɡɨɲɥɢ�ɭ��������ɜ�������ɫɥɭɱɚɟɜ�ɩɨɬɪɟɛɨɜɚɥɚɫɶ�ɢɧɞɭɤɰɢɹ�ɪɨɞɨɜ��
ȼ� ɫɬɪɭɤɬɭɪɟ� ɨɫɥɨɠɧɟɧɢɣ� ɢɧɬɪɚɧɚɬɚɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� ɩɪɟɨɛɥɚɞɚɥɢ�
ɫɥɚɛɨɫɬɶ� ɪɨɞɨɜɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ±� ������� ɫɥɚɛɨɫɬɶ� ɩɨɬɭɝ� ±� �������
ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɟɥɟɦɢɧɚɪɧɵɣ� ɩɟɪɢɨɞ� ±� ������ ɫɬɪɟɦɢɬɟɥɶɧɵɟ�
ɪɨɞɵ�±�������ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ�ɢɡɥɢɬɢɟ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ�±��������
ɷɩɢɡɢɨɬɨɦɢɹ�±�������ɢ�ɪɚɡɪɵɜɵ�ɦɹɝɤɢɯ�ɪɨɞɨɜɵɯ�ɩɭɬɟɣ�±��������ɍ���
ɩɚɰɢɟɧɬɨɤ�ɬɪɟɬɢɣ�ɩɟɪɢɨɞ�ɪɨɞɨɜ�ɨɫɥɨɠɧɢɥɫɹ�ɩɥɨɬɧɵɦ�ɩɪɢɤɪɟɩɥɟɧɢɟɦ�
ɩɥɚɰɟɧɬɵ� ɢ� ɝɢɩɨɬɨɧɢɱɟɫɤɢɦ� ɦɚɬɨɱɧɵɦ� ɤɪɨɜɨɬɟɱɟɧɢɟɦ�� ɍ� ������
ɠɟɧɳɢɧ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɢ� ɪɨɞɵ� ɡɚɜɟɪɲɢɥɢɫɶ� ɩɭɬɟɦ� ɨɩɟɪɚɰɢɢ�
ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ�� ɉɨɤɚɡɚɧɢɹɦɢ� ɤ� ɷɤɫɬɪɟɧɧɨɣ� ɨɩɟɪɚɰɢɢ� ɤɟɫɚɪɟɜɚ�
ɫɟɱɟɧɢɹ� ɹɜɢɥɢɫɶ� ɤɥɢɧɢɱɟɫɤɢɣ� ɭɡɤɢɣ� ɬɚɡ� �������� ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ�
ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ� ɩɥɨɞɚ� ��������� ɫɥɚɛɨɫɬɶ� ɪɨɞɨɜɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ����������ɉɥɚɧɨɜɨɟ�ɤɟɫɚɪɟɜɨ�ɫɟɱɟɧɢɟ�ɩɪɨɢɡɜɨɞɢɥɨɫɶ�ɩɨ�
ɩɨɜɨɞɭ�ɪɭɛɰɚ�ɧɚ�ɦɚɬɤɟ�ɩɨɫɥɟ�ɩɪɟɞɵɞɭɳɟɝɨ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ����������
ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɨɜɟɞɟɧɧɵɣ�ɚɧɚɥɢɡ�ɩɨɡɜɨɥɹɟɬ�ɭɬɜɟɪɠɞɚɬɶ��
ɱɬɨ� ɜ� ɢɫɫɥɟɞɭɟɦɨɣ� ɝɪɭɩɩɟ� ɨɬɦɟɱɟɧ� ɜɵɫɨɤɢɣ� ɩɪɨɰɟɧɬ� ɦɚɬɟɪɢɧɫɤɢɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɪɨɞɨɜ� ɢ� ɩɨɫɥɟɪɨɞɨɜɨɝɨ�
ɩɟɪɢɨɞɚ�� ȼɵɹɜɥɟɧ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɵɫɨɤɢɣ� ɩɪɨɰɟɧɬ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ�ɩɭɬɟɦ�ɨɩɟɪɚɰɢɢ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�

%,*�)(786�*(67$7,21�&2856(�$1'�/$%25�$1$/<6,6
$�5��0DUNRYD��0�$��2WPDKRYD��-�2��9GRYLQD
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL�*�5��.KD\UXOOLQD��&DQG0HG6FL�/�+��
,VODPRYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ�� 0DWHUQDO� DQG� SHULQDWDO� GLVHDVHV� DQG� PRUWDOLW\� DUH� EDVLF�
SUREOHPV� RI�PRGHUQ� REVWHWULFV�� 2QH� RI� WKH� SHULQDWDO� SDWKRORJ\� UHDVRQV�
LV�D�ELJ�IHWXV��,Q�RXU�FRXQWU\�D�ELJ�IHWXV�LV�D�IHWXV�ZHLJKLQJ������J�DQG�
PRUH�ZKHQ�DERUQLQJ��$�IHWXV�ZHLJKLQJ������J�DQG�PRUH�LV�FDOOHG�KXJH��
8UJHQF\�RI�WKH�LVVXH�LV�FDXVHG�E\�LQFUHDVLQJ�TXDQWLW\�RI�ELJ�IHWXV�ODERUV��
4XDQWLW\� RI�PDFURVRPLD�PDWHUQDO� DQG� SHULQDWDO� FRPSOLFDWLRQV� LV� KLJKHU�
WKDQ� LQ� FDVH� RI� EDELHV� RI�PHGLXP�ZHLJKW��$LP��7R� HYDOXDWH� SUHJQDQF\�
WHUPLQDWLRQ� DQG� ODERU� RXWFRPH� LQ� FDVH� RI� D� ELJ� IDWXV�� 0DWHULDOV� DQG�
PHWKRGV��7KH�UHWURVSHNWLQ\�DQDO\VLV�RI�D�FRXUVH�RI�SUHJQDQF\�DQG�ODERU�DW�
D�PDNURVRPL\D�RI�D�ELJ�IHWXV��5HVXOWV��7R�HYDOXDWH�SUHJQDQF\�WHUPLQDWLRQ�
DQG� ODERU� RXWFRPH� LQ� FDVH� RI� D� ELJ� IHWXV�� ���� IHPDOH� SDWLHQWV� ZHUH�
H[DPLQHG�DQG�SRVWKRF�DQDO\VLV�ZDV�KHOG��'XULQJ� WKH� ODERU�DQG�GHOLYHU\�
UHFRUG� DQDO\VLV�� WKH� DJH�RI� IHPDOH�SDWLHQWV�ZLWK�ELJ�EDELHV�ZDV�YDU\LQJ�
IURP����WR����\HDUV�ROG��7KHUHIRUH��WKH�DYHUDJH�DJH�LV��������\HDUV�ROG��
7KH�QXPEHU�RI�SULPLJUDYLGDV�ZDV�±��������WKH�QXPEHU�RI�PXOWLJUDYLGDV�
ZDV� ±� ������� ������ RI� PXOWLJUDYLGDV� KDG�PDFURVRPLF� GHOLYHU\�� 7KXV��
ZRPHQ��ZKR�KDYH�PDFURVRPLD�DW� WKHLU�¿UVW�GHOLYHU\��DUH�PRUH�SUREDEOH�
WR� KDYH� PDFURVRPLF� GHOLYHU\� QH[W� WLPH�� 7KH� FDXVDWLYH� IDFWRU� RI� IHWDO�
PDFURVRPLD�LV�PRWKHUV¶�HQGRFULQH�SDWKRORJ\�����RI�WKHP�KDG�D�GLDJQRVH�
RI�GLDEHWHV��������KDG�RYHUZHLJKW��'XULQJ�WKH�JHVWDWLRQ�FRXUVH�DQDO\VLV�
����RI� IHPDOH�SDWLHQWV�ZLWK� D�ELJ� IDWXV�ZHUH� H[DPLQHG� WR�KDYH� D� IHWR�
PDWHUQDO�GLVHDVH��7KH�PRVW�SRSXODU�IHWR�PDWHUQDO�GLVHDVHV�DUH�DQDHPLD�±�
�������K\GURSV�±��������IHWRSODFHQWDO�LQVXI¿FLHQF\�±��������WKUHDWHQLQJ�
PLVFDUULDJH�±�������DQG�HDUO\�JHVWRVLV��:LWKLQ�WKH�PDFURVRPLF�GHOLYHU\�
DQDO\VLV�LW�ZDV�GLDJQRVHG��WKDW�������RI�GHOLYHULHV�ZHUH�LQ�WLPH�DQG������
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ZHUH� GHOD\HG�� ������RI� IHPDOH� SDWLHQWV� KDG� VSRQWDQHRXV� ODERU� WKURXJK�
JHQXLQH� SDUWXULHQW� FDQDO�� ������ RI� FDVHV� GHPDQGHG� ODERU� LQGXFWLRQ��
$PRQJ�WKH�LQWUDQDWDO�SHULRG�FRPSOLFDWLRQV�WKH�PRVW�SUHYDLOHG�RQHV�ZHUH�
WKH�IROORZLQJ��SRRU�XWHULQH�FRQWUDFWLRQ�VWUHQJWK�±��������VWUDLQV�DVWKHQLD�
±��������DEQRUPDO�SUHOLPLQDU\�SHULRG�±�������DFFHOHUDWHG�ODERXU�±�������
XQWLPHO\� DPQLRUUKHD� ±� ������� HSLVLRWRP\� ±� ������ DQG� VRIW� SDUWXULHQW�
FDQDO�UXSWXUHV�±����������IHPDOH�SDWLHQWV¶�SODFHQWDO�VWDJH�ZDV�FRPSOLFDWHG�
E\� FORVH� SODFHQWDWLRQ� DQG� K\SRWRQLF� PHWURUUKDJLD�� ������ RI� ZRPHQ�
¿QLVKHG�WKHLU�PDWHUQLW\�DQG�ODERU�ZLWK�WKH�KHOS�RI�&DHVDULDQ�RSHUDWLRQ��,W�
ZDV�FDXVHG�E\�LQ�SDWLHQW�FRQWUDFWHG�SHOYLV���������HYROYLQJ�DQWHQDWDO�IHWDO�
K\SR[LD����������SRRU�XWHULQH�FRQWUDFWLRQ�VWUHQJWK����������&RQFOXVLRQ��
,Q� FRQFOXVLRQ�� WKH� DQDO\VLV� VKRZV� D� KLJK� QXPEHU� RI� PDWHUQDO� GLVHDVHV�
GXULQJ�PDWHUQLW\��ODERU�DQG�SXHUSHUDO�SHULRG��$OVR�WKHUH�LV�KLJK�SHUFHQWDJH�
RI�&DHVDULDQ�RSHUDWLRQ�FDVHV�

ɉɊɈȽɇɈɁɂɊɈȼȺɇɂȿ�ȼɇɍɌɊɂɍɌɊɈȻɇɈȽɈ�
ɂɇɎɂɐɂɊɈȼȺɇɂə�ɉɅɈȾȺ�ɍ�ȻȿɊȿɆȿɇɇɕɏ�ɀȿɇɓɂɇ�ɋ�
ɐɂɌɈɆȿȽȺɅɈȼɂɊɍɋɇɈɃ�ɂɇɎȿɄɐɂȿɃ
ɋ�Ɇ��ɒɨɤɢɪɨɜɚ��Ɇ�Ⱦ��ɇɨɪɚɥɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�Ɇ��Ⱥɸɩɨɜɚ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼɧɭɬɪɢɭɬɪɨɛɧɨɟ� ɢɧɮɢɰɢɪɨɜɚɧɢɟ� ɨɞɧɚ� ɢɡ� ɜɚɠɧɟɣɲɢɯ�
ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɚɤɭɲɟɪɫɬɜɚ�� ɬɚɤ� ɤɚɤ� ɷɬɚ� ɩɚɬɨɥɨɝɢɹ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɜɵɫɨɤɨɣ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɢ� ɦɚɬɟɪɢɧɫɤɨɣ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ� ɢ� ɫɦɟɪɬɧɨɫɬɶɸ�� ɑɚɫɬɨɬɚ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�
ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɜɚɪɶɢɪɭɟɬ�
ɨɬ� ��� ɞɨ� ������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɚɡɪɚɛɨɬɤɚ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ�
ɲɤɚɥɵ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɩɥɨɞɚ�
ɰɢɬɨɦɟɝɚɥɨɜɢɪɭɫɧɨɣ�ɢɧɮɟɤɰɢɟɣ��ɐɆȼ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�
ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɪɟɛɟɧɤɚ�� ɪɨɠɞɟɧɧɵɯ� ɨɬ� ɦɚɬɟɪɟɣ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɬɟɱɟɧɢɟɦ�ȼɉȽ��Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɪɟɛɟɧɤɚ� ɫ� ɤɥɢɧɢɤɨ�
ɥɚɛɨɪɚɬɨɪɧɨɣ� ɜɟɪɢɮɢɤɚɰɢɟɣ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ� ɝɟɪɩɟɫɜɢɪɭɫɧɨɣ�
ɢɧɮɟɤɰɢɟɣ�� ȼ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɜɨɲɥɨ� ��� ɧɟɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�
ɞɟɬɟɣ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɨɬɛɨɪɚ�ɨɫɧɨɜɧɵɯ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ��
ɨɤɚɡɵɜɚɸɳɢɯ�ɜɥɢɹɧɢɟ�ɧɚ�ɭɪɨɜɟɧɶ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ�
ɝɟɪɩɟɫɨɦ�� ɛɵɥɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɦɟɬɨɞɢɤɚ� ɤɨɦɩɥɟɤɫɧɨɣ� ɨɰɟɧɤɢ��
ɜɤɥɸɱɚɸɳɚɹ� ɚɧɚɥɢɡ� ɚɤɭɲɟɪɫɤɨ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɦɧɟɡɚ��
ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɢ� ɪɨɞɨɜ�� ɜɨɡɪɚɫɬɚ� ɛɟɪɟɦɟɧɧɨɣ� ɢ� ɧɚɥɢɱɢɹ� ɭ� ɧɟɟ� ɜɪɟɞɧɵɯ� ɩɪɢɜɵɱɟɤ��
ɉɪɨɜɨɞɢɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ� ɫ� ɨɩɪɟɞɟɥɟɧɢɟɦ� ɤɪɢɬɟɪɢɟɜ�
�� ɢ� ɜɟɪɨɹɬɧɨɫɬɧɨɝɨ� ɤɨɷɮɮɢɰɢɟɧɬɚ� �ɤɨɷɮɮɢɰɢɟɧɬɚ� ɨɬɧɨɲɟɧɢɹ�
ɩɪɚɜɞɨɩɨɞɨɛɢɹ��� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɱɟɬɚɧɢɹ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ�
ɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɮɚɤɬɨɪɨɜ� ɛɵɥɚ� ɩɨɥɭɱɟɧɚ� ɨɰɟɧɤɚ� ɪɢɫɤɚ� ɢ�
ɭɫɬɚɧɨɜɥɟɧɵ� ɩɪɟɞɟɥɵ� ɤɨɥɟɛɚɧɢɣ� ɨɰɟɧɤɢ� ɪɢɫɤɚ� ɨɬ�ɦɢɧɢɦɚɥɶɧɵɯ� ɞɨ�
ɦɚɤɫɢɦɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɚɹ� ɲɤɚɥɚ�
ɛɵɥɚ� ɚɩɪɨɛɢɪɨɜɚɧɚ� ɧɚ� ��� ɛɟɪɟɦɟɧɧɵɯ� ɠɟɧɳɢɧɚɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɬɟɱɟɧɢɟɦ� ɐɆȼ�� ɂɧɮɨɪɦɚɬɢɜɧɨɫɬɶ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ�
ɲɤɚɥɵ� ɨɰɟɧɢɜɚɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɨɫɧɨɜɧɵɯ� ɤɪɢɬɟɪɢɟɜ� ɞɨɤɚɡɚɬɟɥɶɧɨɣ�
ɦɟɞɢɰɢɧɵ�� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�� ɫɩɟɰɢɮɢɱɧɨɫɬɢ� ɢ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�
ɬɨɱɧɨɫɬɢ�� Ɏɚɤɬɨɪɵ� ɪɢɫɤɚ� ɭɱɢɬɵɜɚɥɢɫɶ� ɩɪɢ� ɫɛɨɪɟ� ɚɤɭɲɟɪɫɤɨɝɨ�
ɚɧɚɦɧɟɡɚ�� ɢɡ� ɫɜɟɞɟɧɢɣ� ɨɛ� ɨɫɥɨɠɧɟɧɧɨɦ� ɬɟɱɟɧɢɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɨ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɹɯ�� Ʉɥɢɧɢɱɟɫɤɚɹ� ɩɪɨɫɩɟɤɬɢɜɧɚɹ�
ɚɩɪɨɛɚɰɢɹ� ɦɟɬɨɞɚ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɫ� ɭɱɟɬɨɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�
ɲɤɚɥɵ� ɧɚ� ��� ɛɟɪɟɦɟɧɧɵɯ� ɠɟɧɳɢɧɚɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɬɟɱɟɧɢɟɦ�
ɐɆȼ� ɫ� ɩɨɡɢɰɢɢ� ɞɨɤɚɡɚɬɟɥɶɧɨɣ� ɦɟɞɢɰɢɧɵ� ɩɨɤɚɡɚɥɚ� ɫɥɟɞɭɸɳɢɟ�
ɪɟɡɭɥɶɬɚɬɵ��ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɦɟɬɨɞɚ�ɫɨɫɬɚɜɢɥɚ������ɫɩɟɰɢɮɢɱɧɨɫɬɶ�
±� ����� ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ� ɬɨɱɧɨɫɬɶ� ±� ������� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɜɵɫɨɤɨɣ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ� ɢ� ɞɨɫɬɨɜɟɪɧɨɫɬɢ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɦɟɬɨɞɚ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɚɹ�ɲɤɚɥɚ�ɮɚɤɬɨɪɨɜ�
ɪɢɫɤɚ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ�ɩɥɨɞɚ�ɐɆȼ�ɩɪɢ�ɯɪɨɧɢɱɟɫɤɨɦ�
ɬɟɱɟɧɢɢ� ɢɧɮɟɤɰɢɢ� ɭ� ɦɚɬɟɪɢ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ʉɚɠɞɨɦɭ�
ɮɚɤɬɨɪɭ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ�ɬɨɬ�ɢɥɢ�ɢɧɨɣ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ�ɤɨɷɮɮɢɰɢɟɧɬ�
ɜ� ɛɚɥɥɚɯ�� ɉɪɢ� ɫɭɦɦɚɪɧɨɦ� ɡɧɚɱɟɧɢɢ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�� ɪɚɜɧɵɦ�
ɢɥɢ� ɩɪɟɜɵɲɚɸɳɢɦ� ɩɨɪɨɝɨɜɨɟ� ɱɢɫɥɨ� ��� ɨɛɫɥɟɞɭɟɦɭɸ� ɠɟɧɳɢɧɭ�
ɨɬɧɨɫɢɥɢ� ɤ� ɝɪɭɩɩɟ� ɪɢɫɤɚ� ɩɨ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɦɭ� ɢɧɮɢɰɢɪɨɜɚɧɢɸ�
ɐɆȼ�� ȼɵɜɨɞɵ�� ȼɵɞɟɥɟɧɢɟ� ɝɪɭɩɩɵ� ɪɢɫɤɚ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ�
ɩɪɢɨɪɢɬɟɬɧɵɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɥɟɱɟɛɧɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�
ɩɨ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ� ɐɆȼ�� ɜɤɥɸɱɚɹ� ɨɩɟɪɚɬɢɜɧɨɟ�
ɪɨɞɨɪɚɡɪɟɲɟɧɢɟ�ɩɪɢ�ɜɵɫɨɤɨɦ�ɪɢɫɤɟ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ�
ɫɨɝɥɚɫɧɨ�ɩɪɟɞɥɚɝɚɟɦɨɣ�ɲɤɚɥɟ�
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6�0��6KRNLURYD��0�'��1RUDOLHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�0��$XSRYD
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��,QWUDXWHULQH�LQIHFWLRQ�±�RQH�RI�WKH�PRVW�LPSRUWDQW�SUREOHPV�
RI�PRGHUQ�REVWHWULFV��VLQFH�WKLV�SDWKRORJ\�LV�DVVRFLDWHG�ZLWK�KLJK�SHULQDWDO�
DQG�PDWHUQDO�PRUELGLW\�DQG�PRUWDOLW\�)UHTXHQF\�RI�,QWUDXWHULQH�LQIHFWLRQ�
LQ� WKH� VWUXFWXUH� RI� SHULQDWDO� PRUWDOLW\� UDQJHV� IURP� ��� WR� �������$LP��
'HYHORSPHQW�RI�SUHGLFWLYH�ULVN�IDFWRU�VFDOH�RI�LQWUDXWHULQH�IDWDO�LQIHFWLRQ�
F\WRPHJDORYLUXV� �&09��� 0DWHULDOV� DQG� PHWKRGV�� :HUH� H[DPLQHG� ���
FKLOGUHQ�ERUQ� WR�PRWKHUV�ZLWK� FKURQLF�+69��6WXG\�JURXS� FRPSULVHG����
FKLOGUHQ� ZLWK� FOLQLFDO� DQG� ODERUDWRU\� YHUL¿FDWLRQ� LQWUDXWHULQH� KHUSHV�
LQIHFWLRQ��7KH�FRQWURO�JURXS�FRQVLVWHG�RI����XQLQIHFWHG�FKLOGUHQ��5HVXOWV��
)RU�VHOHFWLRQ�RI� WKH�PDMRU� ULVN� IDFWRUV�DIIHFWLQJ� WKH� OHYHO�RI� LQWUDXWHULQH�
LQIHFWLRQ�ZLWK�KHUSHV��XVHG�WKH�PHWKRG�RI�LQWHJUDWHG�DVVHVVPHQW��LQFOXGLQJ�
DQDO\VLV�RI�REVWHWULF�DQG�J\QDHFRORJLFDO�KLVWRU\��H[WUD�JHQLWDO�SDWKRORJ\��
HVSHFLDOO\� GXULQJ� SUHJQDQF\� DQG� FKLOGELUWK�� DJH� DQG� WKH� SUHVHQFH� RI� D�
SUHJQDQW� KHU� EDG� KDELWV�� 6WDWLVWL�FDO� DQDO\VLV� ZDV� SHUIRUPHG� ZLWK� WKH�
GH¿QLWLRQ�RI�FULWHULD�DQG���SUREDELOLW\�IDFWRU��OLNHOLKRRG�UDWLR���'HSHQGLQJ�
RQ�WKH�FRPELQDWLRQ�RI�IDYRXUDEOH�DQG�XQIDYRXUDEOH�IDFWRUV�ZDV�REWDLQHG�E\�
HYDOXDWLQJ�ULVNV�DQG�OLPLWV�RI�YDULDWLRQ�RI�ULVN�DVVHVVPHQW�IURP�PLQLPXP�
WR�PD[LPXP�YDOXHV��$�SUHGLFWLYH�VFDOH�ZDV�WHVWHG�RQ����SUHJQDQW�ZRPHQ�
ZLWK� FKURQLF� &09�� ,QIRUPDWLYHQHVV� SURSRVHG� SURJQRVWLF� VFRUH� ZDV�
DVVHVVHG�XVLQJ�WKH�EDVLF�FULWHULD�RI�HYLGHQFH�EDVHG�PHGLFLQH��6HQVLWLYLW\��
VSHFL¿FLW\�DQG�GLDJQRVWLF�DFFXUDF\��5LVN�IDFWRUV�FRQ�VLGHUHG�LQ��FROOHFWLQJ�
REVWHWULF� KLVWRU\� RI� LQIRUPDWLRQ� DERXW� FRPSOLFDWLRQV� GXULQJ� SUHJQDQF\��
J\QDHFRORJLFDO�GLVHDVHV��&OLQLFDO�WHVWLQJ�RI�SURVSHFWLYH�SUHGLFWLRQ�PHWKRG�
EDVHG�RQ�WKH�VFDOH�GHYHORSHG�E\����SUHJQDQW�ZRPHQ�ZLWK�FKURQLF�&09�
SRVLWLRQ�ZLWK�HYL�GHQFH�EDVHG�PHGLFLQH�KDV�VKRZQ�WKH�IROORZLQJ�UHVXOWV��
VHQVLWLYLW\�ZDV������VSHFL¿FLW\�±������DQG�GLDJQRVWLF�DFFXUDF\�±��������
ZKLFK�LQGLFDWHV�D�KLJK�LQIRUPDWLRQ�YDOXH�DQG�UHOLDELOLW\�SURSRVHG�D�PHWKRG�
RI� IRUHFDVWLQJ�� 2Q� WKH� EDVLV� RI� GLDJQRVWLF� FRHI¿FLHQWV� ZDV� GHYHORSHG�
SUHGLFWLYH� VFDOH� ULVN� IDFWRUV� RI� LQWUDXWHULQH� LQIHFWLRQ� RI� WKH� IHWXV� LQ� WKH�
FKURQLF�FRXUVH�RI�&09�LQIHFWLRQ� LQ� WKH�PRWKHU�GXULQJ�SUHJQDQF\��(DFK�
IDFWRU�FRUUHVSRQGHG�WR�D�SDUWLFXODU�GLDJQRVWLF�IDFWRU�LQ�SRLQWV��:KHQ�WKH�
WRWDO�YDOXH�RI�WKH�FRHI¿FLHQWV�HTXDO�WR�RU�H[FHHGLQJ�WKH�WKUHVKROG�QXPEHU�
���VXUYH\HG�ZRPHQ�DUH�DW�ULVN�IRU�IDWDO�LQIHFWLRQ�ZLWK�&09��&RQFOXVLRQ��
$OORFDWLRQ�RI�ULVN�WR�GHWHUPLQH�SULRULW\�DUHDV�IRU�WUHDWPHQW�DQG�SUHYHQWLYH�
PHDVXUHV�IRU�WKH�SUHYHQWLRQ�RI�IHWDO�&09��LQFOXGLQJ�VXUJLFDO�GHOLYHU\�DW�
KLJK�ULVN�RI�LQWUDXWHULQH�LQIHFWLRQ�LQ�DFFRUGDQFH�ZLWK�WKH�SURSRVHG�WLPHOLQH�

ɈɋɈȻȿɇɇɈɋɌɂ�Ɍȿɑȿɇɂə�ȻȿɊȿɆȿɇɇɈɋɌɂ�ȼ�,�
ɌɊɂɆȿɋɌɊȿ�ɉɈɋɅȿ�ɄɊɂɈɄɈɇɋȿɊȼȺɐɂɂ�ɗɆȻɊɂɈɇɈȼ�
ɗ�ɋ��ɉɨɝɨɫɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�ɂ��ɒɚɥɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɟɬɨɞ� ɜɢɬɪɢɮɢɤɚɰɢɢ� �ɫɜɟɪɯɛɵɫɬɪɵɣ� ɦɟɬɨɞ�
ɡɚɦɨɪɚɠɢɜɚɧɢɹ��� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɞ�ɛ�ɧ�� Ɇ�� Ʉɭɜɚɹɦɨɣ� ɜ� ɤɥɢɧɢɤɟ�
Ʉɚɬɨ��ɭɫɩɟɲɧɨ�ɩɪɢɦɟɧɹɟɬɫɹ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɞɥɹ�ɫɧɢɠɟɧɢɹ�ɪɢɫɤɚ�
ɦɧɨɝɨɩɥɨɞɧɵɯ�ɛɟɪɟɦɟɧɧɨɫɬɟɣ��ɪɚɡɜɢɬɢɹ�ɫɢɧɞɪɨɦɚ�ɝɢɩɟɪɫɬɢɦɭɥɹɰɢɢ�
ɹɢɱɧɢɤɨɜ��ɮɨɪɦɢɪɨɜɚɧɢɹ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɪɟɡɟɪɜɚ��ɋ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɟɬɨɞɚ� ɜɢɬɪɢɮɢɤɚɰɢɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɥɚɫɶ� ɜɵɠɢɜɚɟɦɨɫɬɶ�
ɷɦɛɪɢɨɧɨɜ�±���±�����.DWR�ODGLHV�&OLQLF�LQ�7RN\R��-DSDQ�������ɝ���ɢ�ɭɫɩɟɯ�
ȼɊɌ� ±� ������ �(6+5(�� ɦɚɣ� ����� ɝ���� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɜɥɢɹɧɢɹ� ɜɢɬɪɢɮɢɤɚɰɢɢ� ɷɦɛɪɢɨɧɨɜ� ɧɚ� ɬɟɱɟɧɢɟ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɜ� ,� ɬɪɢɦɟɫɬɪɟ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɜɤɥɸɱɟɧɨ� ��� ɩɚɰɢɟɧɬɨɤ� ɫ� ɭɫɩɟɲɧɵɦ� ɢɫɯɨɞɨɦ� ȼɊɌ�� ȼɫɟ� ɩɚɰɢɟɧɬɤɢ�
ɛɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɢɤɚɡɨɦ� Ɇɢɧɡɞɪɚɜɚ� ɊɎ� ɨɬ�
��� ɚɜɝɭɫɬɚ� ����� ɝ��ʋ����� ȼɵɞɟɥɟɧɨ� �� ɝɪɭɩɩɵ�� �� ɝɪɭɩɩɚ� ±� ɩɟɪɟɧɨɫ�
ɷɦɛɪɢɨɧɨɜ�ɩɪɨɢɡɜɨɞɢɥɫɹ�ɜ�ɧɚɬɢɜɧɨɦ�ɰɢɤɥɟ����ɝɪɭɩɩɚ�±�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�
ɦɟɬɨɞ�ɜɢɬɪɢɮɢɤɚɰɢɢ�ɢ�ɩɟɪɟɧɨɫ�ɷɦɛɪɢɨɧɨɜ�ɜ�ɤɪɢɨɰɢɤɥɟ��Ɋɟɡɭɥɶɬɚɬɵ��
ɑɚɫɬɨɬɚ�ɨɫɥɨɠɧɟɧɢɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɜ� ,�ɬɪɢɦɟɫɬɪɟ�ɜ���ɢ�ɜɨ���ɝɪɭɩɩɟ�
ɞɨɫɬɨɜɟɪɧɨ� ɧɟ� ɨɬɥɢɱɚɥɢɫɶ� ɢ� ɫɨɫɬɚɜɢɥɢ� ��� �������� ɢ� ��� ��������
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ,� ɬɪɢɦɟɫɬɪɚ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɹɜɥɹɥɚɫɶ�ɨɬɫɥɨɣɤɚ�ɯɨɪɢɨɧɚ�±������������
ɢ�������������ɍɝɪɨɡɚ�ɩɪɟɪɵɜɚɧɢɹ�ɨɬɦɟɱɚɥɚɫɶ�ɜ���ɝɪɭɩɩɟ�ɭ������������ɜɨ�
��ɝɪɭɩɩɟ�±�ɭ������������ɇɟɪɚɡɜɢɜɲɚɹɫɹ�ɛɟɪɟɦɟɧɧɨɫɬɶ�ɜ���ɝɪɭɩɩɟ�±����
�������� ɢ� ɜɨ� �� ±� �� ���������ɉɪɢ� ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ��
ɚɛɨɪɬɭɫɨɜ��ɭ���ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɬɪɢɫɨɦɢɢ��ɍ�ɩɚɰɢɟɧɬɨɤ�ɜ�ɩɨɡɞɧɟɦ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɦ� ɜɨɡɪɚɫɬɟ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ� ɭɜɟɥɢɱɟɧɢɟ� ɨɫɥɨɠɧɟɧɢɣ�
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ɛɟɪɟɦɟɧɧɨɫɬɢ� ��� ������ ɢ� �� ������ ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɚɰɢɟɧɬɤɚɦɢ�
ɦɨɥɨɠɟ� ��� ɥɟɬ� ±� ��� ������� ��� ������� ɗɤɫɬɪɚɝɟɧɢɬɚɥɶɧɚɹ� ɩɚɬɨɥɨɝɢɹ�
ɧɚɛɥɸɞɚɥɚɫɶ�ɭ�ɧɟɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɩɚɰɢɟɧɬɨɤ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ±�
�� �������� ɢ� �� ��������� ɉɟɪɜɢɱɧɨɟ� ɛɟɫɩɥɨɞɢɟ� ɱɚɳɟ� ɜɫɬɪɟɱɚɥɨɫɶ�
ɩɪɢ� ɨɬɫɥɨɣɤɟ� ɯɨɪɢɨɧɚ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ±� �� �������� ɢ� �� ������ ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɭɝɪɨɡɨɣ�ɩɪɟɪɵɜɚɧɢɹ�±������������������ɧɟɪɚɡɜɢɜɲɟɣɫɹ�
ɛɟɪɟɦɟɧɧɨɫɬɶɸ� ±� �� ��������� �� ������ �ɪ�������� ȼɬɨɪɢɱɧɨɟ� ±� ɩɪɢ�
ɧɟɪɚɡɜɢɜɚɸɳɟɣɫɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ±� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ���� ɢ� ����
�ɪ��������ɇɚɢɛɨɥɟɟ�ɱɚɫɬɵɦ�ɩɨɤɚɡɚɧɢɟɦ�ɤ�ȼɊɌ�ɜ�ɨɛɟɢɯ� ɝɪɭɩɩɚɯ�ɛɵɥ�
ɬɪɭɛɧɨ�ɩɟɪɢɬɨɧɟɚɥɶɧɵɣ�ɮɚɤɬɨɪ�ɛɟɫɩɥɨɞɢɹ�������������ɢ��������������
ɩɪɢ� ɤɨɬɨɪɨɦ� ɧɟɨɫɥɨɠɧɟɧɧɚɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɧɚɛɥɸɞɚɥɚɫɶ� ɜ� ����
ɫɥɭɱɚɹɯ�ɜ���ɢ��� ɝɪɭɩɩɚɯ��ɨɬɫɥɨɣɤɚ�ɯɨɪɢɨɧɚ�ɜɫɬɪɟɱɚɥɚɫɶ�ɭ��� �����ɢ�
�����ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ��ɧɟɪɚɡɜɢɜɲɚɹɫɹ�ɛɟɪɟɦɟɧɧɨɫɬɶ�±�ɭ�����������ɢ���
��������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɚ�ɭɝɪɨɡɚ�ɩɪɟɪɵɜɚɧɢɹ�ɭ����������ɜ���ɝɪɭɩɩɟ�ɢ�ɭ�
����������ɜɨ���ɝɪɭɩɩɟ��Ƚɢɩɨɦɟɧɫɬɪɭɚɥɶɧɵɣ�ɫɢɧɞɪɨɦ�ɜɫɬɪɟɱɚɥɫɹ�ɱɚɳɟ�
ɩɪɢ�ɨɬɫɥɨɣɤɟ�ɯɨɪɢɨɧɚ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ������������ɢ�������������ɪ��������
Ɉɩɟɪɚɰɢɢ� ɧɚ� ɹɢɱɧɢɤɚɯ� ɜ� ɚɧɚɦɧɟɡɟ� ɱɚɳɟ� ɧɚɛɥɸɞɚɥɢɫɶ� ɭ� ɩɚɰɢɟɧɬɨɤ�
ɫ� ɨɫɥɨɠɧɟɧɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɶɸ� ɜ� �� ɝɪɭɩɩɟ� ɩɪɢ� ɧɟɪɚɡɜɢɜɚɸɳɟɣɫɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ������������ɚ�ɜɨ���±�ɩɪɢ�ɨɬɫɥɨɣɤɟ�ɯɨɪɢɨɧɚ�����������ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɟɨɫɥɨɠɧɟɧɧɨɣ�ɛɟɪɟɦɟɧɧɨɫɬɶɸ���ɪ��������Ɇɢɨɦɚ�ɦɚɬɤɢ��
ɋɉɄə��ɩɚɬɨɥɨɝɢɹ� ɷɧɞɨɦɟɬɪɢɹ� ɞɨɫɬɨɜɟɪɧɨ�ɧɟ� ɨɤɚɡɵɜɚɥɢ� ɜɥɢɹɧɢɟ�ɧɚ�
ɬɟɱɟɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɜ�,�ɬɪɢɦɟɫɬɪɟ��ɗɧɞɨɦɟɬɪɢɨɡ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɫɹ�
ɩɪɢ�ɬɚɤɨɦ�ɨɫɥɨɠɧɟɧɢɢ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɤɚɤ�ɨɬɫɥɨɣɤɚ�ɯɨɪɢɨɧɚ�±���������
ɢ� �� ������� �ɪ��������ɍɪɨɜɟɧɶ�ɎɋȽ�ɢ�ȺɆȽ�ɜ�ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ�
ɧɟ� ɨɬɪɚɠɚɥɫɹ� ɧɚ� ɬɟɱɟɧɢɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜ� ,� ɬɪɢɦɟɫɬɪɟ�� ɍɜɟɥɢɱɟɧɢɟ�
ɭɪɨɜɧɹ� ɎɋȽ� ɜɫɬɪɟɱɚɥɨɫɶ� ɭ� ��� �������� ɜ� �� ɝɪɭɩɩɟ�� ɢ� ɭ� ��� ��������
ɜɨ� �� ɝɪɭɩɩɟ�� ɍɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɹ� ȺɆȽ� ɨɬɦɟɱɚɥɨɫɶ� ɭ� �� �������� ɢ�
�� ������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ƚɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɹ� ɜɫɬɪɟɱɚɥɚɫɶ� ɩɪɢ�
ɧɟɪɚɡɜɢɜɚɸɳɟɣɫɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɭ� �� ɩɚɰɢɟɧɬɨɤ� ɢɡ� �� ɜɨ� �� ɝɪɭɩɩɟ�� ɢ�
ɭ� �� ɢɡ� �� ɢɡ� �� ɝɪɭɩɩɵ�� �ɪ��������ɍ� �� ɩɚɰɢɟɧɬɨɤ� ɫ� ɝɢɩɟɪɚɧɞɪɨɝɟɧɢɟɣ�
ɧɚɛɥɸɞɚɥɚɫɶ� ɧɟɪɚɡɜɢɜɚɸɳɚɹɫɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ�� ɉɪɢ� ɨɩɥɨɞɨɬɜɨɪɟɧɢɢ�
ɦɟɬɨɞɨɦ� ɂɄɋɂ� ɩɪɨɰɟɧɬ� ɨɫɥɨɠɧɟɧɢɣ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɧɟ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�� ȼɵɜɨɞɵ�� ��� ȼɢɬɪɢɮɢɤɚɰɢɹ� ɷɦɛɪɢɨɧɨɜ� ɧɟ� ɨɤɚɡɵɜɚɟɬ�
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ� ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜ� ,� ɬɪɢɦɟɫɬɪɟ��
ɩɟɪɢɧɚɬɚɥɶɧɵɟ�ɢɫɯɨɞɵ�����ȼɥɢɹɧɢɟ�ɧɚ�ɬɟɱɟɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɩɨɫɥɟ�ȼɊɌ�
ɜ� ,�ɬɪɢɦɟɫɬɪɟ�ɨɤɚɡɵɜɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɮɚɤɬɨɪɵ��ɝɢɩɨɦɟɧɫɬɪɭɚɥɶɬɧɵɣ�
ɫɢɧɞɪɨɦ�� ɝɢɩɟɪɩɪɨɥɚɤɬɢɧɟɦɢɹ�� ɝɢɩɟɪɚɧɞɪɨɝɟɧɢɹ�� ɨɩɟɪɚɰɢɢ� ɧɚ�
ɹɢɱɧɢɤɚɯ��ɷɧɞɨɦɟɬɪɢɨɡ�
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&5<235(6(59$7,21�2)�(0%5<26
(�6��3RJRV\DQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��5�,��6KDOLQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH�YLWUL¿FDWLRQ��VXSHUIDVW�PHWKRG�RI�IUHH]LQJ���GHYHORSHG�E\�
'RFWRU�RI�%LRORJLFDO�6FLHQFH�0��.XYD\DPD�LQ�.DWR¶V�FOLQLF��LV�VXFFHVVIXOO\�
DSSOLHG� QRZ� WR� GHFUHDVH� LQ� ULVN� RI� SRO\F\HVLV�� GHYHORSPHQW� RI� D� RYDU\�
K\SHUVWLPXODWLRQ� V\QGURPH�� IRUPDWLRQ� RI� D� UHSURGXFWLYH� UHVHUYH�� :LWK�
XVH�RI�D�YLWUL¿FDWLRQ�WKH�VXUYLYDO�UDWH�RI�HPEU\RV�±���±�����.DWR�ODGLHV�
&OLQLF�LQ�7RN\R��-DSDQ��������DQG�VXFFHVV�RI�$57�±�RI��������(6+5(��
0D\�������KDV�FRQVLGHUDEO\� LQFUHDVHG��$LP��6WXG\LQJ�RI� LQÀXHQFH�RI�D�
YLWUL¿FDWLRQ�RI�HPEU\RV�RQ�WKH�FRXUVH�RI� WKH�LQGXFHG�SUHJQDQF\�LQ�WKH�,�
WULPHVWHU��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV�DUH�LQFOXGHG�LQ�UHVHDUFK�IURP�
WKH�VXFFHVVIXO�RXWFRPH�RI�$57��$OO�SDWLHQWV�KDYH�EHHQ�VXUYH\HG�DFFRUGLQJ�
WR�WKH�RUGHU�RI�0LQLVWU\�RI�+HDOWK�RI�WKH�5XVVLDQ�)HGHUDWLRQ�IURP�$XJXVW�
���������RI�1R���������JURXSV�DUH�DOORFDWHG����JURXS�±�WUDQVIHU�RI�HPEU\RV�
ZDV�PDGH�LQ�D�QDWLYH�F\FOH��LQ�WKH��QG�JURXS�±�WKH�YLWUL¿FDWLRQ�DQG�WUDQVIHU�
RI�HPEU\RV� LQ�FU\RF\FOH�ZDV�XVHG��5HVXOWV��)UHTXHQF\�RI�FRPSOLFDWLRQV�
RI� SUHJQDQF\� LQ� WKH� ,� WULPHVWHU� LQ� �� DQG� LQ� WKH� �QG� JURXS� DXWKHQWLFDOO\�
GLG�QRW�GLIIHU�DQG�KDYH�PDGH�±������������DQG�������������UHVSHFWLYHO\��
7KH�PRVW� IUHTXHQW� FRPSOLFDWLRQ�RI� WKH� ,� WULPHVWHU�RI�SUHJQDQF\� LQ�ERWK�
JURXSV� ZDV� WKH� FKRULRQLF� GHWDFKPHQW� ±� ��� �������� DQG� ��� ���������
7KUHDW� RI� LQWHUUXSWLRQ� ZDV� QRWHG� LQ� �� JURXS� DW� �� ��������� LQ� WKH� �QG�
JURXS�DW��� ���������$ERUWHG�SUHJQDQF\� LQ���JURXS�±������������DQG� LQ�
�±�����������$W�F\WRJHQHWLF�UHVHDUFK���DERUWLRQV��DW���WULVRP\�KDYH�EHHQ�
IRXQG��$W�SDWLHQWV�DW� ODWH�UHSURGXFWLYH�DJH� WKH� LQFUHDVH� LQ�FRPSOLFDWLRQV�
RI� SUHJQDQF\� ��� ������ZDV� QRW� REVHUYHG� DQG� �� ������� LQ� FRPSDULVRQ�
ZLWK�SDWLHQWV�\RXQJHU�WKDQ����\HDUV�±���������������������([WUDJHQLWDO�
SDWKRORJ\� ZDV� REVHUYHG� DW� D� VPDOO� DPRXQW� RI� SDWLHQWV� LQ� ERWK� JURXSV�
±� �� �������� DQG� �� ��������� 3ULPDU\� LQIHUWLOLW\�PHW� DW� DQ� WKH� FKRULRQLF�
GHWDFKPHQW�LQ�ERWK�JURXSV�±�����������DQG���������LQ�FRPSDULVRQ�ZLWK�
LQWHUUXSWLRQ� WKUHDW� ±� �� ������ �� ������� QRW� GHYHORSHG� SUHJQDQF\� ±� ��
��������� �� ������� �ɪ�������PRUH� RIWHQ�� 6HFRQGDU\� ±� DW� QRW� GHYHORSLQJ�
SUHJQDQF\�±�LQ�ERWK�JURXSV�RI�����DQG�������ɪ��������7KH�PRVW�IUHTXHQW�

LQGLFDWLRQ�WR�$57�LQ�ERWK�JURXSV�ZDV�WXERSHULWRQHDO�LQIHUWLOLW\�IDFWRU�����±�
������DQG����±��������DW�ZKLFK�QRW�FRPSOLFDWHG�SUHJQDQF\�ZDV�REVHUYHG�
LQ�����FDVHV�LQ���DQG�WKH��QG�JURXS��WKH�FKRULRQLF�GHWDFKPHQW�PHW�DW���
�����DQG������LQ�ERWK�JURXSV��DERUWHG�SUHJQDQF\�±�DW�����������DQG���
��������UHVSHFWLYHO\��DQG�LQWHUUXSWLRQ�WKUHDW�DW����������LQ���JURXS�DQG�DW�
����������LQ�WKH��QG�JURXS��7KH�K\SRPHQVWUXDO�V\QGURPH�PHW�PRUH�RIWHQ�
DW�D�WKH�FKRULRQLF�GHWDFKPHQW�LQ�ERWK�JURXSV������������DQG�������������
�ɪ��������2SHUDWLRQV�RQ�RYDU\�LQ�WKH�DQDPQHVLV�ZHUH�PRUH�RIWHQ�REVHUYHG�
DW�SDWLHQWV�ZLWK�WKH�FRPSOLFDWHG�SUHJQDQF\�LQ���JURXS�DW�QRW�GHYHORSLQJ�
SUHJQDQF\������������DQG�LQ���DW�WKH�FKRULRQLF�GHWDFKPHQW�����������LQ�
FRPSDULVRQ� ZLWK� QRW� FRPSOLFDWHG� SUHJQDQF\�� �ɪ�������� +\VWHURP\RPD��
SRO\F\VWLF�RYDULDQ�V\QGURPH��HQGRPHWULDO�SDWKRORJ\�DXWKHQWLFDOO\�GLG�QRW�
LQÀXHQFH�WKH�FRXUVH�RI�SUHJQDQF\�LQ�WKH�,�WULPHVWHU��(QGRPHWULRVLV�PHW�DW�
VXFK�FRPSOLFDWLRQ�RI�SUHJQDQF\�DV� WKH�FKRULRQLF�GHWDFKPHQW�±��� ������
DQG�����������ɪ�������PRUH�RIWHQ��)6+�DQG�$0+�OHYHO�LQ�SHULSKHUDO�EORRG�
ZDV�QRW�UHÀHFWHG�LQ�WKH�FRXUVH�RI�SUHJQDQF\�LQ�WKH�,�WULPHVWHU��7KH�LQFUHDVH�
LQ�OHYHO�RI�)6+�PHW�DW������������LQ���JURXS��DQG�DW������������LQ�WKH��QG�
JURXS��7KH�LQFUHDVH�LQ�OHYHO�RI�$0+�ZDV�QRWHG�DW�����������DQG����������
UHVSHFWLYHO\��+\SHUSURODFWLQHPLD�PHW�DW�DERUWHG�SUHJQDQF\�DW���SDWLHQWV�
IURP���LQ�WKH��QG�JURXS��DQG�DW���RI���RI���JURXS���ɪ��������$W���SDWLHQWV�
ZLWK�K\SHUDQGURJHQLVP�DERUWHG�SUHJQDQF\�ZDV�REVHUYHG��$W�IHUWLOLVDWLRQ�
E\� DQ� ,&6,� PHWKRG� WKH� SHUFHQW� RI� FRPSOLFDWLRQV� GXULQJ� SUHJQDQF\�
GRHV� QRW� LQFUHDVH��&RQFOXVLRQ�� ���7KH� YLWUL¿FDWLRQ� RI� HPEU\RV� GRHV� QRW�
UHQGHU�QHJDWLYH� LQÀXHQFH�RQ� WKH� FRXUVH�RI�SUHJQDQF\� LQ� WKH� ,� WULPHVWHU��
SHULQDWDO� RXWFRPHV�� ��� ,QÀXHQFH� RQ� WKH� FRXUVH� RI� SUHJQDQF\� DIWHU�$57�
LQ� WKH� ,� WULPHVWHU�ZDV� UHQGHUHG�E\� WKH� IROORZLQJ� IDFWRUV��K\SRPHQVWUXDO�
V\QGURPH�� K\SHUSURODFWLQHPLD�� K\SHUDQGURJHQLVP�� RSHUDWLRQV� RQ� RYDU\��
HQGRPHWULRVLV�

ȺɇȺɅɂɁ�ɉɊɂɑɂɇ�ɆȺɋɋɂȼɇɕɏ�ɉɈɋɅȿɊɈȾɈȼɕɏ�
ɄɊɈȼɈɌȿɑȿɇɂɃ��ɉɈ�ȾȺɇɇɕɆ�ɆȻɍɁ�©ɊɈȾɂɅɖɇɕɃ�ȾɈɆ�
ʋ�ª�ɝ��ɄɊȺɋɇɈəɊɋɄȺ�
ɘ�ȼ��Ⱦɨɡɨɪɰɟɜɚ��ȿ��ȼ��Ȼɟɡɪɭɤ��ɇ�ɋ��Ɍɸɧɶ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�ə��Ⱦɨɦɪɚɱɟɜɚ
Ʉɪɚɫɧɨɹɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɫɢɬɟɬ� ɢɦɟɧɢ�
ɩɪɨɮɟɫɫɨɪɚ�ȼ�Ɏ��ȼɨɣɧɨ�əɫɟɧɟɰɤɨɝɨ��Ʉɪɚɫɧɨɹɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɨɣ� ɢɡ� ɝɥɚɜɧɵɯ� ɩɪɢɱɢɧ� ɦɚɬɟɪɢɧɫɤɨɣ� ɫɦɟɪɬɧɨɫɬɢ�
ɜ� Ɋɨɫɫɢɢ� ɢ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ� ɹɜɥɹɸɬɫɹ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɜɨ� ɜɪɟɦɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɜ� ɪɨɞɚɯ�� Ʉɪɨɜɨɬɟɱɟɧɢɹ� ɜɯɨɞɹɬ� ɜ� ©ɛɨɥɶɲɭɸ�
ɩɹɬɟɪɤɭª� ɩɪɢɱɢɧ� ɦɚɬɟɪɢɧɫɤɨɣ� ɫɦɟɪɬɧɨɫɬɢ�� ɫɨɫɬɨɹɳɭɸ� ɢɡ�� ɫɟɩɫɢɫɚ��
ɷɤɥɚɦɩɫɢɢ��ɤɥɢɧɢɱɟɫɤɢ�ɭɡɤɨɝɨ�ɬɚɡɚ�ɢ�©ɨɩɚɫɧɨɝɨª�ɚɛɨɪɬɚ��ɉɨ�ɞɚɧɧɵɦ�
ȼɈɁ�� ɢɡ� ������� ɠɟɧɳɢɧ�� ɟɠɟɝɨɞɧɨ� ɭɦɢɪɚɸɳɢɯ� ɜ� ɦɢɪɟ� ɜ� ɫɜɹɡɢ� ɫ�
ɛɟɪɟɦɟɧɧɨɫɬɶɸ� ɢ� ɪɨɞɚɦɢ�� ɨɤɨɥɨ� ������� ɭɦɢɪɚɸɬ� ɨɬ� ɤɪɨɜɨɬɟɱɟɧɢɣ��
ɉɨɥɨɜɢɧɚ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɜɵɡɜɚɧɚ� ɝɢɩɨ�� ɢɥɢ� ɚɬɨɧɢɟɣ� ɦɚɬɤɢ� ɜ�
ɩɨɫɥɟɪɨɞɨɜɨɦ� ɩɟɪɢɨɞɟ�� ȼ� ɚɤɭɲɟɪɫɤɨɣ� ɩɪɚɤɬɢɤɟ� ɧɟɜɨɡɦɨɠɧɨ� ɧɚɣɬɢ�
ɛɨɥɟɟ� ɝɪɨɡɧɨɟ� ɨɫɥɨɠɧɟɧɢɟ�� ɱɟɦ� ɤɪɨɜɨɬɟɱɟɧɢɟ� ɜ� ɩɨɫɥɟɪɨɞɨɜɨɦ�
ɩɟɪɢɨɞɟ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɩɪɨɛɥɟɦɚ�ɨɯɪɚɧɵ�ɡɞɨɪɨɜɶɹ�ɦɚɬɟɪɢ�ɢ�ɪɟɛɟɧɤɚ�
ɩɪɢ� ɚɤɭɲɟɪɫɤɢɯ� ɤɪɨɜɨɬɟɱɟɧɢɹɯ� ɬɪɟɛɭɟɬ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ��
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɞɨɤɥɢɧɢɱɟɫɤɨɣ� ɨɰɟɧɤɢ� ɪɢɫɤɚ�
ɪɚɡɜɢɬɢɹ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɢ�ɪɚɡɪɚɛɨɬɤɭ�ɦɟɬɨɞɨɜ�ɟɝɨ�ɩɪɨɮɢɥɚɤɬɢɤɢ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɨɫɧɨɜɧɵɟ� ɩɪɢɱɢɧɧɨ�ɫɥɟɞɫɬɜɟɧɧɵɟ� ɫɜɹɡɢ�
ɩɪɢ� ɦɚɫɫɢɜɧɵɯ� ɩɨɫɥɟɪɨɞɨɜɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɹɯ�� ɂɡɭɱɢɬɶ� ɜɨɡɦɨɠɧɵɟ�
ɩɪɢɱɢɧɵ� ɦɚɫɫɢɜɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɭ� ɪɨɠɟɧɢɰ� ɩɪɢ� ɚɛɞɨɦɢɧɚɥɶɧɨɦ�
ɪɨɞɨɪɚɡɪɟɲɟɧɢɢ� ɢ� ɩɪɢ� ɪɨɞɚɯ� ɱɟɪɟɡ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɨɞɨɜɵɟ� ɩɭɬɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥ� ɩɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ�
ɚɪɯɢɜɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɤɚɪɬ� ɢ� ɢɫɬɨɪɢɣ� ɪɨɞɨɜ� ���
ɠɟɧɳɢɧ�� ɢɦɟɜɲɢɯ� ɦɚɫɫɢɜɧɨɟ� ɤɪɨɜɨɬɟɱɟɧɢɟ� ɪɚɧɧɟɝɨ� ɩɨɫɥɟɪɨɞɨɜɨɝɨ�
ɩɟɪɢɨɞɚ� �ɩɨ� ɞɚɧɧɵɦ�ɆȻɍɁ�� ɪɨɞɢɥɶɧɵɣ� ɞɨɦ�ʋ�� ɡɚ� ����±����� ɝɝ����
ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɛɵɥɢ� ɨɛɪɚɛɨɬɚɧɵ� ɧɚ� ɉɄ� ɩɪɨɝɪɚɦɦɨɣ� ɞɥɹ�
ɚɧɚɥɢɡɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ�0F([FHO��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɪɨɠɟɧɢɰ� ɫɨɫɬɚɜɢɥ� ����� ɥɟɬ�� ȼ� ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ�
ɩɨɜɬɨɪɧɨɛɟɪɟɦɟɧɧɵɟ� ±� ��� ������� ��� ������ ±� ɩɟɪɜɨɛɟɪɟɦɟɧɧɵɟ��
ɉɚɰɢɟɧɬɨɤ�ɪɚɡɛɢɥɢ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ�ɩɨ�ɫɩɨɫɨɛɭ�ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ��ɩɟɪɜɚɹ�
±�ɪɨɞɵ�ɩɭɬɟɦ�ɨɩɟɪɚɰɢɢ�ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�±��Ʉɋ������������ɜɬɨɪɚɹ�±�
ɱɟɪɟɡ�ɟɫɬɟɫɬɜɟɧɧɵɟ�ɪɨɞɨɜɵɟ�ɩɭɬɢ�����������ȼ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɨɛɴɟɦ�
ɤɪɨɜɨɩɨɬɟɪɢ�ɫɨɫɬɚɜɢɥ������±�����ɦɥ�ɭ����������������ɦɥ�ɢ�ɛɨɥɟɟ�ɭ���
�������ȼɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�ɨɛɴɟɦ�ɤɪɨɜɨɩɨɬɟɪɢ����±�����ɦɥ�ɭ�����������
�����ɦɥ�ɢ�ɛɨɥɟɟ�ɭ����������ɂɡ����ɪɨɞɨɪɚɡɪɟɲɟɧɧɵɯ�ɚɛɞɨɦɢɧɚɥɶɧɵɦ�
ɩɭɬɟɦ����������ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�ɜ�ɷɤɫɬɪɟɧɧɨɦ�ɩɨɪɹɞɤɟ��ɉɨɤɚɡɚɧɢɹɦɢ�
ɤ� ɨɩɟɪɚɰɢɢ� ɹɜɢɥɢɫɶ�� ɉɈɇɊɉ������ ȼɫɟɦ� ɩɪɨɜɨɞɢɥɚɫɶ� ɛɚɥɥɨɧɧɚɹ�
ɬɚɦɩɨɧɚɞɚ� ɦɚɬɤɢ�� Ɍɚɤɠɟ� ɩɨɤɚɡɚɧɢɟ� ±� ɧɚɱɚɜɲɢɣɫɹ� ɪɚɡɪɵɜ� ɦɚɬɤɢ� ɩɨ�
ɪɭɛɰɭ� ���� ɜɫɥɟɞɫɬɜɢɟ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�� ɪɚɡɪɵɜ� ɭɲɢɬ� ɨɞɧɨɪɹɞɧɵɦ�
ɜɢɤɪɢɥɨɜɵɦ�ɲɜɨɦ��ɋɥɟɞɭɸɳɢɟ�ɩɨɤɚɡɚɧɢɹ��ɤɥɢɧɢɱɟɫɤɢ�ɭɡɤɢɣ�ɬɚɡ������
ɭɩɨɪɧɚɹ�ɫɥɚɛɨɫɬɶ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ� �����ɉɪɢɱɢɧɚ�ɤɪɨɜɨɬɟɱɟɧɢɹ�
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±� ɚɬɨɧɢɹ� ɦɚɬɤɢ�� ɩɪɨɜɨɞɢɥɨɫɶ� ɜɜɟɞɟɧɢɟ� ɭɬɟɪɨɬɨɧɢɤɨɜ�� ɍ� ��� ������
ɚɤɭɲɟɪɫɤɢɟ�ɩɨɤɚɡɚɧɢɹ� ɫɨɱɟɬɚɥɢɫɶ� ɫ�ɩɨɤɚɡɚɧɢɹɦɢ�ɫɨ� ɫɬɨɪɨɧɵ�ɩɥɨɞɚ�
�ɨɫɬɪɚɹ�ɝɢɩɨɤɫɢɹ��ɋɪɟɞɧɹɹ�ɤɪɨɜɨɩɨɬɟɪɹ�ɭ�ɠɟɧɳɢɧ�ɫ�ɷɤɫɬɪɟɧɧɵɦ�Ʉɋ�±�
�����ɦɥ��Ʉ�ɩɥɚɧɨɜɨɣ�ɨɩɟɪɚɰɢɢ�Ʉɋ�ɩɨɤɚɡɚɧɢɹɦɢ�ɭ���ɪɨɠɟɧɢɰ�ɹɜɢɥɢɫɶ��
ɩɨɥɧɨɟ� ɩɪɟɞɥɟɠɚɧɢɟ� ɩɥɚɰɟɧɬɵ� ����� ȼ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɩɪɢɱɢɧɨɣ�
ɤɪɨɜɨɬɟɱɟɧɢɹ� ɹɜɢɥɢɫɶ� ɬɟɯɧɢɱɟɫɤɢɟ� ɫɥɨɠɧɨɫɬɢ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ��
ɩɥɨɯɨ� ɫɨɤɪɚɳɚɸɳɢɣɫɹ� ɧɢɠɧɢɣ� ɫɟɝɦɟɧɬ� ɦɚɬɤɢ� ±� ɩɪɨɜɨɞɢɥɨɫɶ�
ɧɚɥɨɠɟɧɢɟ� ɝɟɦɨɫɬɚɬɢɱɟɫɤɨɣ� ɝɭɛɤɢ� ɢ� ɜɜɟɞɟɧɢɟ� ɭɬɟɪɨɬɨɧɢɤɨɜ��
ɋɥɟɞɭɸɳɢɟ�ɩɨɤɚɡɚɧɢɹ�±�ɪɭɛɟɰ�ɧɚ�ɦɚɬɤɟ� �����ɩɨɩɟɪɟɱɧɨɟ�ɩɨɥɨɠɟɧɢɟ�
ɩɥɨɞɚ� ����� ɤɪɭɩɧɵɣ� ɩɥɨɞ� ����� ɉɪɢɱɢɧɨɣ� ɤɪɨɜɨɩɨɬɟɪɢ� ɹɜɢɥɚɫɶ�
ɝɢɩɨɬɨɧɢɹ� ɦɚɬɤɢ�� ɩɪɨɜɨɞɢɥɨɫɶ� ɜɜɟɞɟɧɢɟ� ɭɬɟɪɨɬɨɧɢɤɨɜ�� ȼɨ� ɜɬɨɪɨɣ�
ɝɪɭɩɩɟ�ɩɪɢɱɢɧɚɦɢ�ɤɪɨɜɨɬɟɱɟɧɢɣ�ɜ�ɪɨɞɚɯ�ɱɟɪɟɡ�ɟɫɬɟɫɬɜɟɧɧɵɟ�ɪɨɞɨɜɵɟ�
ɩɭɬɢ�ɫɬɚɥɢ�ɦɚɬɟɪɢɧɫɤɢɣ�ɬɪɚɜɦɚɬɢɡɦ���������ɩɪɨɜɨɞɢɥɨɫɶ�ɭɲɢɜɚɧɢɟ�
ɪɚɡɪɵɜɨɜ�ɤɟɬɝɭɬɨɦ��Ƚɢɩɨɬɨɧɢɱɟɫɤɨɟ�ɤɪɨɜɨɬɟɱɟɧɢɟ�±�ɭ�����������ɍ�ɷɬɢɯ�
ɩɚɰɢɟɧɬɨɤ�ɧɚɛɥɸɞɚɥɨɫɶ�ɪɚɧɧɟɟ�ɢɡɥɢɬɢɟ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ��ɭɩɨɪɧɚɹ�
ɫɥɚɛɨɫɬɶ� ɪɨɞɨɜɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɬɪɟɛɭɸɳɚɹ� ɪɨɞɨɫɬɢɦɭɥɹɰɢɢ�� ȼ�
��� ������ ±� ɨɬɫɭɬɫɬɜɢɟ� ɷɮɮɟɤɬɚ� ɨɬ� ɧɚɪɭɠɧɵɯ� ɦɟɬɨɞɨɜ� ɜɵɞɟɥɟɧɢɹ�
ɩɨɫɥɟɞɚ�� ɜɵɩɨɥɧɟɧɚ� ɨɩɟɪɚɰɢɹ� ɪɭɱɧɨɝɨ� ɨɬɞɟɥɟɧɢɹ� ɩɥɚɰɟɧɬɵ� ɢ�
ɜɵɞɟɥɟɧɢɹ� ɩɨɫɥɟɞɚ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɦɢ�
ɩɪɢɱɢɧɚɦɢ�ɦɚɫɫɢɜɧɵɯ�ɤɪɨɜɨɬɟɱɟɧɢɣ�ɫɪɟɞɢ�ɜɫɟɯ�ɠɟɧɳɢɧ������ɫɬɚɥɢ�
ɧɚ�ɩɟɪɜɨɦ�ɦɟɫɬɟ�ɉɈɇɊɉ�����������ɧɚ�ɜɬɨɪɨɦ�±�ɝɢɩɨɬɨɧɢɹ�ɢ�ɚɬɨɧɢɹ�
ɦɚɬɤɢ���� �������ɧɚ� ɬɪɟɬɶɟɦ�±�ɦɚɬɟɪɢɧɫɤɢɣ�ɬɪɚɜɦɚɬɢɡɦ��� �������ɇɚ�
ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɩɨ�ɩɪɟɠɧɟɦɭ�ɤɪɨɜɨɬɟɱɟɧɢɟ�ɜ�ɚɤɭɲɟɪɫɬɜɟ�ɹɜɥɹɟɬɫɹ�
ɝɪɨɡɧɵɦ�ɨɫɥɨɠɧɟɧɢɟɦ��ɋɪɟɞɢ�ɜɫɟɯ�ɦɚɫɫɢɜɧɵɯ�ɤɪɨɜɨɬɟɱɟɧɢɣ�ɧɚ�ɞɨɥɸ�
ɷɤɫɬɪɟɧɧɨɝɨ� Ʉɋ� ɩɪɢɯɨɞɢɬɫɹ� ��� ������� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɧɟɨɛɯɨɞɢɦɨ�
ɲɢɪɨɤɨɟ� ɜɧɟɞɪɟɧɢɟ� ɩɪɢɧɰɢɩɨɜ� ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ� ɢ� ɛɨɪɶɛɵ� ɫ�
ɤɪɨɜɨɬɟɱɟɧɢɟɦ� ɜ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɰɟɥɹɯ�� ɧɟ� ɞɨɠɢɞɚɹɫɶ� ɪɚɡɜɢɬɢɹ�
ɦɚɫɫɢɜɧɨɝɨ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�
�ɧɚɩɪɢɦɟɪ��ɛɚɥɥɨɧɚɹ�ɬɚɦɩɨɧɚɞɚ�ɦɚɬɤɢ��
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,QWURGXFWLRQ�� 2QH� RI� WKH� PDLQ� FDXVHV� RI� PDWHUQDO� PRUWDOLW\� LQ� 5XVVLD�
DQG� DURXQG� WKH� ZRUOG� DUH� EOHHGLQJ� GXULQJ� SUHJQDQF\� DQG� FKLOGELUWK��
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REVWHWULF�SUDFWLFH�LV�QRW�SRVVLEOH�WR�¿QG�D�PRUH�VHULRXV�FRPSOLFDWLRQ�WKDQ�
EOHHGLQJ� LQ� WKH� SRVWSDUWXP�SHULRG�� ,Q� WKLV� UHJDUG�� WKH� LVVXH� RI�PDWHUQDO�
DQG�FKLOG�IRU�REVWHWULF�KHPRUUKDJH�UHTXLUHV�UHVHDUFK��DLPHG�DW�LPSURYLQJ�
WKH�SUHFOLQLFDO�HYDOXDWLRQ�RI�WKH�ULVN�RI�EOHHGLQJ�DQG�WKH�GHYHORSPHQW�RI�
PHWKRGV� IRU� LWV� SUHYHQWLRQ��$LP�� ,GHQWLI\� WKH�PDLQ� FDXVDO� UHODWLRQVKLSV�
ZLWK�PDVVLYH� SRVWSDUWXP� KHPRUUKDJH�� ([SORUH� SRVVLEOH� FDXVHV�PDVVLYH�
EOHHGLQJ� LQ� REVWHWULF� SDWLHQWV� ZLWK� DEGRPLQDO� GHOLYHU\� DQG� FKLOGELUWK�
YDJLQDOO\�� 0DWHULDOV� DQG� PHWKRGV�� &RQGXFWHG� D� UHWURVSHFWLYH� DQDO\VLV�
RI� DUFKLYDO� PDWHULDO� RI� LQGLYLGXDO� FDUGV� DQG� ODERU� KLVWRULHV� ��� ZRPHQ�
ZKR� KDG� PDVVLYH� EOHHGLQJ� HDUO\� SRVWSDUWXP� SHULRG� �DFFRUGLQJ� 0%8=�
0DWHUQLW\�QXPEHU���IRU�����±�������7KH�REWDLQHG�GDWD�ZHUH�SURFHVVHG�RQ�
D�3&��D�SURJUDP�IRU�DQDO\VLV�RI�VWDWLVWLFDO�LQIRUPDWLRQ�0F([FHO��5HVXOWV��
7KH�DYHUDJH�DJH�RI�ZRPHQ�JLYLQJ�ELUWK�ZDV������\HDUV��2YHUZKHOPLQJO\�
PXOWLJUDYLGD� ±� ��� ������� ��� ������ ±� SHUYREHUHPHQQ\H�� 3DWVLHQWRN�
GLYLGHG� LQWR� WZR�JURXSV�DFFRUGLQJ� WR� WKH�PHWKRG�RI�GHOLYHU\�� WKH�¿UVW�±�
GHOLYHU\�E\�FHVDUHDQ�VHFWLRQ�±� �&23����� ������� WKH�VHFRQG�±�D�YDJLQDO�
SDWK�����������,Q�WKH�¿UVW�JURXS��WKH�DPRXQW�RI�EORRG�ORVV�ZDV������PO�
LQ����PO������������������PO�RU�PRUH�LQ����������6HFRQG�JURXS�����PO�
RI�EORRG�ORVV�±������PO����������DQG������PO�PRUH�WKDQ�LQ����������2I�
WKH����DEGRPLQDO�GHOLYHU\�E\����������ZHUH�RSHUDWHG�RQ�DQ�HPHUJHQF\�
EDVLV�� ,QGLFDWLRQV� IRU� VXUJHU\�ZHUH��32153�������(YHU\ERG\�SHUIRUPHG�
XWHULQH�EDOORRQ�WDPSRQDGH��-XVW�UHDGLQJ�±�EHJDQ�XWHULQH�UXSWXUH�RYHU�WKH�
VFDU�����GXH�WR�LQVROYHQF\��WKH�JDS�VXWXUHG�6,/�9LFU\O�VKYRP��6OHGX\XVFKLH�
LQGLFDWLRQV�� FOLQLFDOO\� QDUURZ� SHOYLV� ����� SHUVLVWHQW� ZHDNQHVV� RI� ODERU�
����� &DXVH� RI� WKH� EOHHGLQJ� ±� PHWURSDUDO\VLV�� FRQGXFWHG� LQWURGXFWLRQ�
XWHURWRQLNRY��8� ��� ������ REVWHWULF� LQGLFDWLRQV� FRPELQHG�ZLWK� UHDGLQJV�
IURP� WKH� IHWXV� �DFXWH� K\SR[LD���0HDQ� EORRG� ORVV� LQ� ZRPHQ� ZLWK� H[WUD�
.6�±������.6�PO��.�HOHFWLYH�VXUJHU\� LQGLFDWLRQV� LQ���SUHJQDQW�ZRPHQ�
ZHUH��FRPSOHWH�SODFHQWD�SUHYLD������,Q�WKLV�FDVH��WKH�FDXVH�RI�EOHHGLQJ�ZHUH�
WHFKQLFDO�GLI¿FXOWLHV�GXULQJ�VXUJHU\��EDGO\�FXWWLQJ�WKH�ORZHU�VHJPHQW�RI�WKH�
XWHUXV�±�WKH�LPSRVLWLRQ�RI�KHPRVWDWLF�VSRQJH�FRQGXFWHG�DQG�DGPLQLVWHULQJ�

XWHURWRQLF��)ROORZLQJ� WHVWLPRQ\�±� WKH� VFDU�RQ� WKH�XWHUXV� ����� WKH� ODWHUDO�
SRVLWLRQ�RI�WKH�IHWXV������D�ODUJH�IUXLW������&DXVH�PDVVLYH�EORRG�ORVV�ZDV�
K\SRWHQVLRQ�XWHUXV�FRQGXFWHG�LQWURGXFWLRQ�XWHURWRQLNRY�9R�VHFRQG�JURXS�
RI� FDXVHV�RI�EOHHGLQJ�GXULQJ�FKLOGELUWK�YDJLQDOO\� VWHHO�PDWHUQDO� LQMXULHV�
��������SHUIRUPHG�VXWXULQJ�EUHDNV�NHWJXWRP��*LSRWRQLFKHVNRH�EOHHGLQJ�
±���� �������7KHVH�SDWLHQWV�ZHUH�REVHUYHG� HDUO\� UXSWXUH�RI�PHPEUDQHV��
SHUVLVWHQW�ZHDNQHVV�RI�ODERU��UHTXLULQJ�URGRVWLPXO\DWVLL��,Q����������±�QR�
HIIHFW�RI�H[WHUQDO�PHWKRGV�IRU�WKH�LVRODWLRQ�RI�WKH�SODFHQWD��SHUIRUP�PDQXDO�
UHPRYDO� RI� WKH� SODFHQWD� DQG� DIWHUELUWK� DOORFDWLRQ�&RQFOXVLRQ��7KXV�� WKH�
PRVW�FRPPRQ�FDXVHV�RI�PDMRU�EOHHGLQJ�DPRQJ�DOO�ZRPHQ������KDYH��LQ�WKH�
¿UVW�SODFH�32153�����������IROORZHG�E\�K\SRWHQVLRQ�DQG�PHWURSDUDO\VLV�
��� ������� WKH� WKLUG� PDWHUQDO� LQMXULHV� �� ������� 7RGD\� VWLOO� EOHHGLQJ� LQ�
REVWHWULFV� LV� WKUHDWHQLQJ� FRPSOLFDWLRQ��$PRQJ� DOO� PDMRU� EOHHGLQJ� VKDUH�
HPHUJHQF\� &23� DFFRXQWHG� IRU� ��� ������� KHQFH� WKH� QHHG� WR� LQWURGXFH�
WKH� SULQFLSOHV� RI�ZLGH� GHOLYHU\� DQG� FRQWURO� RI� EOHHGLQJ� DV� D� SUHYHQWLYH�
PHDVXUH��ZLWKRXW�ZDLWLQJ�IRU�WKH�GHYHORSPHQW�RI�PDMRU�EOHHGLQJ�ZLWK�WKH�
XVH�RI�PRGHUQ�WHFKQRORJLHV��HJ��EDOORRQ�WDPSRQDGH�RI�WKH�XWHUXV��
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Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ƚɪɭɩɩɚ�ɚɧɨɦɚɥɢɣ�ɦɸɥɥɟɪɨɜɵɯ�ɩɪɨɬɨɤɨɜ��ȺɆɉ��ɜɤɥɸɱɚɟɬ�
ɜ� ɫɟɛɹ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ� ɜɚɪɢɚɧɬɵ� ɧɚɪɭɲɟɧɢɣ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ��
ɢɯ� ɩɨɥɧɨɝɨ� ɢɥɢ� ɱɚɫɬɢɱɧɨɝɨ� ɫɥɢɹɧɢɹ�� ɋɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ�
ɤɥɚɫɫɢɮɢɤɚɰɢɣ�� ɨɞɧɚɤɨ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɪɢɨɛɪɟɥɚ��
ɩɪɟɞɥɨɠɟɧɧɚɹ� $)6� �������� ɨɫɧɨɜɚɧɧɚɹ� ɧɟ� ɬɨɥɶɤɨ� ɧɚ� ɬɟɨɪɢɢ�
ɷɦɛɪɢɨɥɨɝɢɱɟɫɤɨɣ� ɡɚɤɥɚɞɤɢ�� ɧɨ� ɢ� ɜɤɥɸɱɚɸɳɚɹ� ɜ� ɫɟɛɹ� ɤɥɢɧɢɱɟɫɤɢɟ�
ɩɪɨɹɜɥɟɧɢɹ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢ� ɜɚɪɢɚɧɬɵ� ɤɨɪɪɟɤɰɢɢ�� ɚ� ɬɚɤɠɟ�
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɪɢɫɤɢ� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ� ɠɟɧɳɢɧɵ�� ɋɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɩɪɨɰɟɞɭɪ�� �'ɍɁɂ�� 5J� ȽɋȽ�� ȽɋȽ�� ɆɊɌ� ɢ�� ɤɨɧɟɱɧɨ�� ɷɧɞɨɫɤɨɩɢɹ��
Ɉɞɧɚɤɨ� ɧɟɜɵɫɨɤɚɹ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ� ɧɟɤɨɬɨɪɵɯ�� ɢɧɜɚɡɢɜɧɨɫɬɶ�
ɞɪɭɝɢɯ��ɬɪɟɛɭɟɬ�ɜɧɟɞɪɟɧɢɹ�ɢ�ɪɚɡɪɚɛɨɬɤɢ�ɛɨɥɟɟ�ɫɨɜɟɪɲɟɧɧɵɯ�ɦɟɬɨɞɢɤ��
ɉɨɹɜɥɟɧɢɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɬɪɟɯɦɟɪɧɵɯ� ɞɚɬɱɢɤɨɜ�� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�
ɤɨɦɩɶɸɬɟɪɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɪɚɛɨɬɤɢ�ɷɯɨɝɪɚɦɦ�ɩɨɡɜɨɥɢɥɢ�ɩɨ�ɧɨɜɨɦɭ�
ɩɨɞɨɣɬɢ�ɤ�ɞɢɚɝɧɨɫɬɢɤɟ�ɩɨɪɨɤɨɜ�ɪɚɡɜɢɬɢɹ�ɦɚɬɤɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɋɚɡɪɚɛɨɬɚɬɶ�ɷɯɨɝɪɚɮɢɱɟɫɤɢɟ�ɤɪɢɬɟɪɢɢ��'ɍɁɂ�ɞɥɹ�ɞɢɚɝɧɨɫɬɢɤɢ�ȺɆɉ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɋ�ɩɨɞɨɡɪɟɧɢɟɦ�ɧɚ�ȺɆɉ�ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����
ɩɚɰɢɟɧɬɤɢ��ɫɟɞɥɨɜɢɞɧɚɹ�ɮɨɪɦɚ�ɩɨɥɨɫɬɢ������ɩɨɥɧɚɹ������ɧɟɩɨɥɧɚɹ�����
ɞɜɭɪɨɝɚɹ�ɦɚɬɤɚ��ɩɨɥɧɚɹ������ɧɟɩɨɥɧɚɹ�����ɜɧɭɬɪɢɦɚɬɨɱɧɚɹ�ɩɟɪɟɝɨɪɨɞɤɚ��
ɩɨɥɧɨɟ������ɧɟɩɨɥɧɨɟ�����ɭɞɜɨɟɧɢɟ��ɨɞɧɨɪɨɝɚɹ�ɦɚɬɤɚ�ɫ�ɪɭɞɢɦɟɧɬɚɪɧɵɦ�
ɡɚɦɤɧɭɬɵɦ� ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɦ� ɪɨɝɨɦ� ����� ȼɫɟɦ� ɩɚɰɢɟɧɬɤɚɦ� ɛɵɥɨ�
ɜɵɩɨɥɧɟɧɨ� ɬɪɟɯɦɟɪɧɨɟ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ��'� ɍɁɂ�� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɤɫɩɟɪɬɧɵɯ� ɚɩɩɚɪɚɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɟɨɫɩɨɪɢɦɵɦ�
ɩɪɟɢɦɭɳɟɫɬɜɨɦ� �'� ɍɁɂ� ɹɜɥɹɟɬɫɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ� ɩɨɥɭɱɟɧɢɟ�
ɮɪɨɧɬɚɥɶɧɨɝɨ� ɫɪɟɡɚ� �Ɏɋ��� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɢɦɦɟɬɪɢɱɧɨɣ� ɨɰɟɧɤɢ�
��ɜɡɚɢɦɧɨ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ�ɫɪɟɡɨɜ�ɩɪɢ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɷɤɫɤɭɪɫɢɢ�
ɧɚɜɢɝɚɰɢɨɧɧɨɣ� ɬɨɱɤɢ�� Ɇɵ� ɢɫɩɨɥɶɡɨɜɚɥɢ�� ɦɭɥɶɬɢɩɥɚɧɚɪɧɨɟ�
ɫɤɚɧɢɪɨɜɚɧɢɟ�� 5HQGHU� 0RGH�� 2PQL� YLHZ�� 78,�� ɉɪɢ� ɩɨɥɭɱɟɧɢɢ� Ɏɋ�
ɧɚɦɢ�ɨɰɟɧɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɩɚɪɚɦɟɬɪɵ��ɧɟɩɪɟɪɵɜɧɨɫɬɶ��ɢɧɜɚɝɢɧɚɰɢɹ��
ɧɚɪɭɠɧɨɝɨ�ɤɨɧɬɭɪɚ�ɦɢɨɦɟɬɪɢɹ��ɇɄɆ���ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɦɟɠɨɫɬɢɚɥɶɧɨɣ�
ɥɢɧɢɢ� ɞɨ� ɞɧɚ� ɩɨɥɨɫɬɢ�� ɨɬ� ɢɧɬɟɪɤɨɪɧɭɚɥɶɧɨɣ� ɞɨ� ɫɟɪɨɡɵ�� Ɏɋ�
ɩɨɡɜɨɥɢɥ�ɜɵɹɜɢɬɶ�ɫɟɞɥɨɜɢɞɧɭɸ�ɦɚɬɤɭ�����ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɭɜɟɥɢɱɟɧɢɹ�
ɩɨɩɟɪɟɱɧɨɝɨ� ɢɧɬɟɪɨɫɬɢɚɥɶɧɨɝɨ� ɪɚɡɦɟɪɚ� ɩɨɥɨɫɬɢ�� ɞɭɝɨɨɛɪɚɡɧɨɣ�
ɢɧɜɚɝɢɧɚɰɢɢ�ɤɨɧɬɭɪɨɜ�ɩɨɥɨɫɬɢ�ɜ�ɞɧɟ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɢɧɬɟɪɨɫɬɢɚɥɶɧɨɣ�
ɥɢɧɢɢ���±���ɦɦ���ɇɄɆ�ɛɵɥ�ɢɧɬɚɤɬɟɧ��ɉɪɨɜɟɞɟɧɚ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ�
ɞɢɚɝɧɨɫɬɢɤɚ� ɞɜɭɪɨɝɨɣ� ɦɚɬɤɢ� ɫ� ɜɧɭɬɪɢɦɚɬɨɱɧɨɣ� ɩɟɪɟɝɨɪɨɞɤɨɣ��
ɉɟɪɟɝɨɪɨɞɤɚ�ɧɟ�ɜɥɢɹɥɚ�ɧɚ�ɰɟɥɨɫɬɧɨɫɬɶ�ɇɄɆ��ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ɞɜɭɪɨɝɨɣ�
ɫ���ɩɨɥɨɫɬɹɦɢ��ɪɚɡɞɟɥɟɧɧɵɦɢ�ɜɵɪɚɠɟɧɧɨɣ�ɢɧɜɚɝɢɧɚɰɢɟɣ� ��±���ɦɦ��
ɇɄɆ�� Ɋɚɫɫɬɨɹɧɢɟ� ɨɬ� ɢɧɬɟɪɤɨɪɧɭɚɥɶɧɨɣ� ɥɢɧɢɢ� ɞɨ� ɫɟɪɨɡɵ�ɦɟɧɟɟ� ����
ɦɦ�ɩɪɢ�ɩɟɪɟɝɨɪɨɞɤɟ���ɦɦ��ɉɨɥɧɚɹ�ɞɜɭɪɨɝɚɹ�ɦɚɬɤɚ�ɫ�ɞɜɭɦɹ�ɲɟɣɤɚɦɢ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�ɭ����ȼ�ɨɬɥɢɱɢɟ�ɨɬ�ɜɵɪɚɠɟɧɧɨɣ�ɫɟɞɥɨɜɢɞɧɨɣ�ɮɨɪɦɵ�
ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɟɪɟɝɨɪɨɞɤɢ�ɪɚɫɫɬɨɹɧɢɟ�ɨɬ�ɢɧɬɟɪɨɫɬɢɚɥɶɧɨɣ�ɥɢɧɢɢ�ɞɨ�
ɞɧɚ�ɩɨɥɨɫɬɢ�ɦɚɬɤɢ�ɩɪɟɜɵɲɚɥɨ����ɦɦ��ɍ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɤ�ɩɟɪɟɝɨɪɨɞɤɚ�
ɛɵɥɚ� ɦɵɲɟɱɧɚɹ�� ɩɨɥɧɚɹ� ɭ� ��� ɞɨ� ɫɪɟɞɧɟɣ� ���� ɢ� ɧɢɠɧɟɣ� ɬɪɟɬɢ� �����
ɬɨɥɳɢɧɨɣ��±���ɦɦ��Ɋɭɞɢɦɟɧɬɚɪɧɵɣ�ɪɨɝ� ����ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɡɚ� ɫɱɟɬ�
©ɛɚɧɚɧɨɨɛɪɚɡɧɨɣª� ɭɧɢɥɚɬɟɪɚɥɶɧɨ� ɧɚɩɪɚɜɥɟɧɧɨɣ� ɮɨɪɦɵ� ɩɨɥɨɫɬɢ�
ɨɫɧɨɜɧɨɣ�ɦɚɬɤɢ��ɥɚɬɟɪɚɥɶɧɨ�ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ�ɦɵɲɟɱɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�
ɫ� ɪɭɞɢɦɟɧɬɪɧɨɣ� ɩɨɥɨɫɬɶɸ� �9���±���� ɦɥ��� ɫɨɟɞɢɧɟɧɧɨɣ� ɫ� ɨɫɧɨɜɧɨɣ�
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ɦɚɬɤɨɣ� ɡɚ� ɫɱɟɬ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɝɨ� ɬɹɠɚ�� ɉɨɥɧɨɟ� ɭɞɜɨɟɧɢɟ�
���� ɡɚ� ɫɱɟɬ� ɜɢɡɭɚɥɢɡɚɰɢɢ� �� ɪɚɡɞɟɥɟɧɧɵɯ� ɝɟɦɢɫɮɟɪ�� ɭɞɚɥɟɧɧɵɯ� ɧɚ�
ɜɫɟɦ�ɩɪɨɬɹɠɟɧɢɢ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ���±���ɦɦ��ɢɦɟɸɳɢɯ�
ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ� ɲɟɣɤɭ�� ɉɪɢ� ɧɟɩɨɥɧɨɦ� ɭɞɜɨɟɧɢɢ� ±� ɫɨɟɞɢɧɟɧɢɟ�
ɩɨɥɭɫɮɟɪ� ɜ� ɨɛɥɚɫɬɢ� ɜɧɭɬɪɟɧɧɟɝɨ� ɡɟɜɚ� ɟɞɢɧɨɣ� ɲɟɣɤɢ�� ȼɵɜɨɞɵ�� ȼ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� �'� ɍɁɂ� ±� ɷɬɨ� ɟɞɢɧɫɬɜɟɧɧɵɣ� ɦɟɬɨɞ�� ɫɨɱɟɬɚɸɳɢɣ�
ɜ� ɫɟɛɟ�ɛɟɡɨɩɚɫɧɨɫɬɶ� ɤɥɚɫɫɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ� ɬɨɱɧɨɫɬɶ�
ɢɧɜɚɡɢɜɧɵɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɦɚɧɢɩɭɥɹɰɢɣ�� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ��
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɢ�ɫɩɟɰɢɮɢɱɧɨɫɬɶ�ɤɨɬɨɪɨɝɨ�ɞɨɫɬɢɝɚɟɬ������
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,QWURGXFWLRQ�� 0XOOHULDQ� GXFWV� DQRPDOLHV� JURXS� �0'$�� LQFOXGHV� D�
YDULHW\�RI�RSWLRQV� IRU�GLVRUGHUV�GLIIHUHQFLDWLRQ�� WKHLU�FRPSOHWH�RU�SDUWLDO�
PHUJHUV��7KHUH� DUH�PDQ\� FODVVL¿FDWLRQV�� EXW� KRZHYHU� WKH� RQH� SURSRVHG�
E\�$)6� ������� KDG� EHFRPH� SRSXODU�� EDVHG� QRW� RQO\� RQ� WKH� WKHRU\� RI�
HPEU\RORJLFDO�SULPRUGLXP��EXW�DOVR�LQFOXGHV�WKH�FOLQLFDO�PDQLIHVWDWLRQV��
WKH�QHFHVVLW\�DQG�RSWLRQV�IRU�FRUUHFWLRQ�DQG�DGPLWWHG�ULVNV�RI�VXEVHTXHQW�
UHSURGXFWLYH� ZRPHQ� SRWHQWLDO�� 7KHUH� DUH� PDQ\� GLDJQRVWLF� SURFHGXUHV��
�'� 86� �XOWUDVRXQG� H[DPLQDWLRQ��� 5J+6*�� +6*� �K\GURVRQRJUDSK\���
05,��0DJQHWLF�UHVRQDQFH�LPDJLQJ��DQG��RI�FRXUVH��HQGRVFRS\��+RZHYHU��
EHLQJ� QRW� YHU\� LQIRUPDWLYH�� VRPH� RWKHU� LQYDVLYH� SURFHGXUHV� UHTXLUH� WKH�
DSSOLFDWLRQ�DQG�GHYHORSPHQW�RI�EHWWHU�PHWKRGV��7KH�HPHUJHQFH�RI�PRGHUQ�
WKUHH�GLPHQVLRQDO� VHQVRUV�� KXJH� SURJUHVV� LQ� FRPSXWHU� WHFKQRORJ\� RI�
HFKRJUDP� SURFHVVLQJ�� KDG� PDGH� WKH� QHZ� DSSURDFK� LQ� GLDJQRVWLFV� RI�
XWHULQH� PDOIRUPDWLRQV� SRVVLEOH� $LP�� 7R� GHYHORS� VRQRJUDSKLF� FULWHULD�
IRU� GLDJQRVLV� 0'$� XVLQJ� �'� 86�� 0DWHULDOV� DQG� PHWKRGV�� ��� SDWLHQWV�
ZKR� DGPLWWHGO\� FRXOG� KDYH�0'$�ZHUH� H[DPLQHG� �VDGGOH� VKDSH� RI� WKH�
FDYLW\� ����� FRPSOHWH� ����� LQFRPSOHWH� ���� WZR�KRUQHG� XWHUXV�� FRPSOHWH�
����� LQFRPSOHWH� ���� LQWUDXWHULQH� VHSWXP�� FRPSOHWH� ����� LQFRPSOHWH� ����
GXSOLFDWLRQ�� RQH�KRUQHG� XWHUXV� ZLWK� FORVHG� UXGLPHQWDU\� IXQFWLRQLQJ�
XWHULQH� KRUQ� ������ 7KUHH�GLPHQVLRQDO� XOWUDVRXQG� H[DPLQDWLRQ� ��'� 86��
ZDV�SHUIRUPHG�WR�DOO�SDWLHQWV��XVLQJ�H[SHUW�HTXLSPHQW��5HVXOWV���'�86¶V�
XQGHQLDEOH� DGYDQWDJH� LV� WKH� DXWRPDWLF� DFTXLVLWLRQ� RI� IURQWDO� VHFWLRQV�
�)6��� WKH� SRVVLELOLW\� WR� PDNH� V\PPHWULFDO� DSSUDLVDO� RI� ��UHFLSURFDO�
SHUSHQGLFXODU� VOLFHV� ZLWK� VLPXOWDQHRXV� PRWLRQ� RI� WKH� QDYLJDWLRQ� SRLQW��
:H�XVHG��YDULRXV��'�UHQGHU�PRGHV��PXOWLSODQDU�VFDQQLQJ��5HQGHU�0RGH��
2PQL� YLHZ�� 78,�� 8SRQ� UHFHLSW� RI� )6�� WKH� IROORZLQJ� SDUDPHWHUV� ZHUH�
HVWLPDWHG�E\�XV��FRQWLQXLW\��LQWXVVXVFHSWLRQ��RI�WKH�H[WHUQDO�P\RPHWULXP�
FRQWRXU� �(0&��� WKH� GLVWDQFH� IURP� LQWUDRVWLDO� OLQH� WR� WKH� FDYLW\� ERWWRP��
IURP� LQWHUFRUQXDO� WR� VHURXV�� )6� UHYHDOHG� VDGGOH� XWHUXV� ���� RQ� WKH� EDVLV�
RI�PDJQL¿FDWHG� WUDQVYHUVH� FDYLW\� VL]H�� DUFXDWH� LQWXVVXVFHSWLRQ�RI� FDYLW\�
FRQWRXUV� UHJDUGLQJ� LQWHURVWLDO� OLQH� ��±���PP��� WKH�20&�ZDV� LQWDFW��:H�
PDGH� GLIIHUHQWLDO� GLDJQRVLV� EHWZHHQ� ELFRUQXDO� XWHUXV� DQG� LQWUDXWHULQH�
VHSWXP��6HSWXP�GLG�QRW�DIIHFW�WKH�LQWHJULW\�RI�WKH�(0&��XQOLNH�ELFRUQXDO�
XWHUXV�ZLWK�WZR�FDYLWLHV�VHSDUDWHG�E\�DSSDUHQW�LQWXVVXVFHSWLRQ���±���PP��
RI�(0&��'LVWDQFH� IURP� LQWHUFRUQXDO� OLQH� WR� VHURXV� LV� OHVV� WKDQ�����PP�
ZLWK�VHSWXP�VL]H���PP��&RPSOHWH�EL�KRUQHG�XWHUXV�ZLWK�WZR�FHUYL[�ZDV�
GLDJQRVHG�LQ���FDVHV��8QOLNH�DSSDUHQW�DUFXDWH�FDVH��LQ�XWHUXV�ZLWK�VHSWXP�
WKH�GLVWDQFH�IURP�LQWHUFRUQXDO�OLQH�WR�XWHUXV�ERWWRP�H[FHHGV����PP��$OO�
SDWLHQWV� KDG�PXVFXODU� VHSWXP�� ���� KDG� LW� IXOO�OHQJWK�� ���� WR�PLGGOH� DQG�
����WR�ORZHU�WKLUG���±���PP�WKLFN��5XGLPHQWDO�KRUQ�����GLDJQRVHG�E\�LWV�
EDQDQD�ORRNLQJ�XQLODWHUDO�GLUHFWHG�EDVLF�VKDSH�RI�WKH�XWHUXV�FDYLW\��ORFDWHG�
ODWHUDOO\�PXVFOH�PDVV�ZLWK�UXGLPHQWDO�FDYLW\��9���±����PO��ZDV�FRQQHFWHG�
WR�WKH�XWHUXV�E\�WKH�PDLQ�FRQQHFWLYH�WLVVXH�VWUDQG��&RPSOHWH�GXSOH[�����E\�
YLVXDOL]DWLRQ�RI� WZR�VHSDUDWHG�KHPLVSKHUHV��RXWO\LQJ�DOO�RYHU�HDFK�RWKHU�
DW�D�GLVWDQFH�RI���±���PP��DQG�KDYLQJ�LQGLYLGXDO�FHUYL[��,Q� LQFRPSOHWH�
GRXEOLQJ�FDVH�KHPLVSKHUHV�GR�FRQQHFW�LQ�D�XQL¿HG�LQWHUQDO�RV��&RQFOXVLRQ��
&XUUHQWO\��'�86�LV�WKH�RQO\�PHWKRG�WKDW�FRPELQHV�VDIHW\�RI�WKH�FODVVLFDO�
GLDJQRVLV� PHWKRGV�� LQYDVLYH� GLDJQRVWLF� SURFHGXUHV� DFFXUDF\�� SUHFLVLRQ��
VHQVLWLYLW\�DQG�VSHFL¿FLW\�UHDFKHV������

ɊȺɋɉɊɈɋɌɊȺɇȿɇɇɈɋɌɖ�ɏɈɊɂɈɇɄȺɊɐɂɇɈɆɕ�ȼ�
ɊȿɋɉɍȻɅɂɄȿ�ȾȺȽȿɋɌȺɇ
ɇ�Ⱦ��ɒɢɯɧɚɛɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�Ƚ��ɏɚɱɢɪɨɜ
Ⱦɚɝɟɫɬɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɇɚɯɚɱɤɚɥɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɨɪɢɨɧɤɚɪɰɢɧɨɦɚ� ±� ɪɟɞɤɨ� ɜɫɬɪɟɱɚɸɳɚɹɫɹ� ɨɩɭɯɨɥɶ��
ɪɚɡɜɢɜɚɸɳɚɹɫɹ� ɢɡ� ɷɦɛɪɢɨɧɚɥɶɧɵɯ� ɜɨɪɫɢɧɨɤ� ɯɨɪɢɨɧɚ�� ɩɨɪɚɠɚɟɬ�
ɠɟɧɳɢɧ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɜɟɫɶɦɚ� ɚɝɪɟɫɫɢɜɧɵɦ�
ɬɟɱɟɧɢɟɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɯɨɪɢɨɧɤɚɪɰɢɧɨɦɨɣ� ɭ� ɠɟɧɳɢɧ� ɪɟɫɩɭɛɥɢɤɢ� Ⱦɚɝɟɫɬɚɧ� �ɊȾ�� ɡɚ�
����±����� ɝɝ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɬɨɱɧɢɤɨɦ� ɢɧɮɨɪɦɚɰɢɢ�
ɫɥɭɠɢɥɚ� ɞɨɤɭɦɟɧɬɚɰɢɹ� Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɞɢɫɩɚɧɫɟɪɚ��ɉɨɮɚɦɢɥɶɧɨ�ɛɵɥɢ�ɜɵɤɨɩɢɪɨɜɚɧɵ�ɜɫɟ�ɭɱɬɟɧɧɵɟ�ɫɥɭɱɚɢ�
ɯɨɪɢɨɧɤɚɪɰɢɧɨɦɵ�ɡɚ����ɥɟɬ��Ɋɚɫɫɱɢɬɵɜɚɥɢ�ɢɧɬɟɧɫɢɜɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�
�ɂɉ��ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɧɚ��������ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ�ɩɨ�ɊȾ��ɝɨɪɨɞɚɦ��
ɫɟɥɶɫɤɢɦ�ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ�ɪɚɣɨɧɚɦ�ɡɚ�ɤɚɠɞɵɣ�ɝɨɞ��ɩɨ�ɩɹɬɢɥɟɬɤɚɦ�
�ɡɚ�����±����������±����������±����������±�����ɝɝ���ɢ�ɡɚ�����±�����
ɝɝ��ɂɉ� ɩɨ� ɩɹɬɢɥɟɬɢɹɦ� ɭɫɥɨɜɧɨ� ɨɛɨɡɧɚɱɢɥɢ� ɤɚɤ� ɫɪɟɞɧɟɝɨɞɨɜɵɟ�� ɚ� ɡɚ�
����±�����ɝɝ��±�ɤɚɤ�ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ��Ɋɟɡɭɥɶɬɚɬɵ��Ɂɚ�ɚɧɚɥɢɡɢɪɭɟɦɵɣ�
ɩɟɪɢɨɞ� ɜɪɟɦɟɧɢ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɊȾ� ɫɪɟɞɢ� ɜɡɪɨɫɥɨɝɨ� ɠɟɧɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ� �ɜɨɡɪɚɫɬ� ��� ɥɟɬ� ɢ� ɜɵɲɟ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ���� ɫɥɭɱɚɹ�
ɯɨɪɢɨɧɤɚɪɰɢɧɨɦɵ�� ɱɬɨ� ɫɨɫɬɚɜɥɹɥɨ� ����� ɨɬ� ɜɫɟɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ� ɠɟɧɫɤɢɯ� ɝɟɧɢɬɚɥɢɣ�� ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ� ɂɉ�
ɫɨɫɬɚɜɢɥ� ���� ɧɚ� ������� ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɂɉ� ɩɨ� ɫɟɥɶɫɤɨɣ�
ɦɟɫɬɧɨɫɬɢ� ������ ɢ� ɩɨ� ɝɨɪɨɞɚɦ� ������ ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟ� ɪɚɡɥɢɱɚɸɬɫɹ��
Ɇɚɤɫɢɦɚɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ɜ�
ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ��±��� ɥɟɬ�� ɚ� ɜ� ɜɨɡɪɚɫɬɟ� ��� ɥɟɬ� ɢ� ɫɬɚɪɲɟ� ɧɟ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ�ɧɢ�ɨɞɢɧ�ɫɥɭɱɚɣ�ɷɬɨɣ�ɨɩɭɯɨɥɢ��ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ�
ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� �±���� ��±����
��±������±������±���ɥɟɬ�ɫɨɫɬɚɜɥɹɥ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���������������������
���� ɜ� ɪɚɫɱɟɬɟ� ɧɚ� ������� ɠɟɧɳɢɧ�� Ɋɚɡɧɢɰɚ� ɂɉ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɭ�
ɠɟɧɳɢɧ�ɝɨɪɨɞɫɤɨɣ�ɢ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ�ɜ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ�ɛɵɥɚ�
ɧɟɫɭɳɟɫɬɜɟɧɧɨɣ��Ⱦɢɧɚɦɢɤɚ�ɫɪɟɞɧɟɝɨɞɨɜɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ�ɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩɚɯ� ɩɨ� ɩɹɬɢɥɟɬɢɹɦ� �����±������ ����±������ ����±������ ����±
�����ɝɝ���ɩɨɤɚɡɵɜɚɟɬ�ɧɚɥɢɱɢɟ�ɧɟɫɭɳɟɫɬɜɟɧɧɨɝɨ�ɪɨɫɬɚ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɜ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ��±���� ��±��� ɥɟɬ� ɢ� ɧɟɡɧɚɱɢɦɨɝɨ� ɫɧɢɠɟɧɢɹ�
ɜ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ��±��� ɢ� ��±��� ɥɟɬ�� ȼ� ��ɦ� ɢ� ��ɦ� ɩɹɬɢɥɟɬɢɹɯ�
ɧɚɢɛɨɥɶɲɚɹ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɢɦɟɥɚ�ɦɟɫɬɨ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ��±���ɥɟɬ��ɜ���ɦ�
ɢ���ɦ�ɩɹɬɢɥɟɬɢɹɯ�±�ɨɬ���ɞɨ����ɥɟɬ��ɉɪɢ�ɷɬɨɦ�ɩɢɤ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɜɨ�
ɜɫɟɯ�ɩɹɬɢɥɟɬɢɹɯ�ɩɪɢɯɨɞɢɥɫɹ�ɧɚ� ɜɨɡɪɚɫɬ�ɨɬ����ɞɨ����ɥɟɬ�ɢ�ɪɚɜɧɹɥɫɹ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���������������ɢ�����ɧɚ��������ɠɟɧɳɢɧ��ȼɵɜɨɞɵ�����ȼ�
ɊȾ�ɱɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɯɨɪɢɨɧɤɚɪɰɢɧɨɦɵ�ɫɨɫɬɚɜɥɹɟɬ������ɨɬ�ɜɫɟɯ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�ɠɟɧɫɤɢɯ� ɝɟɧɢɬɚɥɢɣ�� ���ɇɚɢɛɨɥɟɟ�
ɱɚɫɬɨ�ɡɚɛɨɥɟɜɚɧɢɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɠɟɧɳɢɧ�ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ��ɨɬ���ɞɨ�
���ɥɟɬ���ɯɨɬɹ�ɡɚ�ɩɟɪɢɨɞ�����±�����ɝɝ��ɧɚɦɟɬɢɥɚɫɶ�ɧɟɤɨɬɨɪɚɹ�ɬɟɧɞɟɧɰɢɹ�
ɤ�©ɩɨɫɬɚɪɟɧɢɸª�ɡɚɛɨɥɟɜɚɧɢɹ�� ɬ�ɟ�� ɫɬɚɥɚ�ɜɫɬɪɟɱɚɬɶɫɹ�ɢ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ�
��±���ɥɟɬ�

35(9$/(1&(�+25,21.$576,120<�,1�'$*(67$1�
5(38%/,&
1�'��6KLKQDELHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�*��.KDFKLURY
'DJHVWDQ�6WDWH�0HGLFDO�$FDGHP\��0DNKDFKNDOD��5XVVLD

,QWURGXFWLRQ�� +RULRQNDUWVLQRPD� ±� UDUHO\� RFFXUULQJ� WXPRU� WKDW� GHYHORSV�
IURP� WKH� HPEULRQDOQ\K� FKRULRQLF� YLOOL�� DIIHFWV� \RXQJ� ZRPHQ� DQG� LV�
FKDUDFWHUL]HG� E\� D� YHU\� DJJUHVVLYH� FRXUVH��$LP�� 6WXG\LQJ� RI� LQFLGHQFH�
RI� WKH� KRULRQNDUWVLQRP\� 5HSXEOLF� RI� 'DJHVWDQ� �5'�� DW� ZRPHQ� IRU�
����±������ 0DWHULDOV� DQG� PHWKRGV�� 'RFXPHQWDWLRQ� RI� WKH� 5HSXEOLFDQ�
RQFRORJLFDO�FOLQLF�ZDV�D�VRXUFH�RI�LQIRUPDWLRQ��:HUH�E\�VXUQDPH�VWXGLHG�
DOO� FRQVLGHUHG� FDVHV� KRULRQNDUWVLQRP\� ��� \HDUV�� &RXQWHG� WKH� LQFLGHQFH�
LQWHQVLYH�LQGLFDWRUV�RQ��������IHPDOH�SRSXODWLRQ�RQ�5'��WKH�FLWLHV��UXUDO�
DGPLQLVWUDWLYH� UHJLRQV� IRU� HYHU\� \HDU�� RQ� ¿YH�\HDUV� SHULRGV� �IRU� ����±
����������±����������±����������±������DQG�IRU�����±������,QWHQVLYH�
LQGLFDWRUV�IRU�¿YH�\HDU�SHULRGV�FRQYHQWLRQDOO\�GHVLJQDWHG�DV�WKH�DYHUDJH��
DQG� IRU� WKH� SHULRG� ����±����� ±� DV� PHDQ� DQQXDO�� 5HVXOWV�� 'XULQJ� WKH�
DQDO\]HG� SHULRG� RI� WLPH� RQ� WKH� WHUULWRU\� RI� WKH�5'� RI� WKH� DGXOW� IHPDOH�
SRSXODWLRQ� �DJH� ��� DQG� DERYH�� UHJLVWHUHG� ���� FDVHV� KRULRQNDUWVLQRP\��
UHSUHVHQWLQJ������RI�DOO�PDOLJQDQW�QHRSODVPV�RI�IHPDOH�JHQLWDOLD��0HDQ�
DQQXDO� LQWHQVLYH� LQGLFDWRUV� ZDV� ���� SHU� ������� IHPDOH� SRSXODWLRQ��
,QWHQVLYH�LQGLFDWRUV�LQ�WKH�FRXQWU\VLGH�������DQG�LQ�WKH�FLWLHV�������GR�QRW�
GLIIHU�VLJQL¿FDQWO\��0D[LPXP�LQFLGHQFH�UHJLVWHUHG�LQ�WKH�DJH�JURXS���±���
\HDUV�DQG�WKRVH�DJHG����\HDUV�DQG�ROGHU�ZHUH�QRW�UHJLVWHUHG�D�VLQJOH�FDVH�
RI�WKLV�WXPRU��7KH�DYHUDJH�DQQXDO�LQFLGHQFH�UDWH�LQ�WKH�DJH�JURXSV��±����
��±������±������±������±���ZHUH�UHVSHFWLYHO\�������������������������SHU�
�������ZRPHQ��'LII� LQWHQVLYH� LQGLFDWRUV� LQFLGHQFH� LQ�ZRPHQ� LQ� XUEDQ�
DQG�UXUDO�DUHDV�LQ�WKH�DJH�JURXSV�ZDV�QRW�VLJQL¿FDQW��'\QDPLFV�RI�DYHUDJH�
DQQXDO�DJH�JURXSV� IRU�¿YH�\HDU�SHULRGV� �����±����������±����������±
����������±�������6KRZV�WKH�SUHVHQFH�RI�WKH�QRQ�HVVHQWLDO�LQFUHDVH�LQ�WKH�
LQFLGHQFH�LQ�WKH�DJH�JURXSV���±������±���\HDUV�DQG�LQVLJQL¿FDQW�UHGXFWLRQ�
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LQ�WKH�DJH�JURXSV���±���DQG���±���\HDUV��,Q�WKH���DQG���¿YH�\HDUV�SHULRG�
LQFLGHQFH�RFFXUUHG�EHWZHHQ�WKH�DJHV�RI��±���\HDUV��LQ�WKH���DQG���¿YH�\HDUV�
SHULRG�±�IURP���WR����\HDUV��7KH�SHDN�LQFLGHQFH�LQ�DOO�¿YH�\HDUV�SHULRG�DJH�
EHWZHHQ����DQG����\HDUV��UHVSHFWLYHO\��DQG�DPRXQWHG�WR����������������DQG�
����SHU��������ZRPHQ��&RQFOXVLRQ�����,Q�5'�KRULRQNDUWVLQRP\�LQFLGHQFH�
LV������RI�DOO�PDOLJQDQW�QHRSODVPV�RI�WKH�IHPDOH�JHQLWDOV�����7KH�GLVHDVH�
RFFXUV�PRVW�IUHTXHQWO\�LQ�\RXQJHU�ZRPHQ��IURP���WR����\HDUV���ZKLOH�IRU�
WKH� SHULRG� ����±����� WKHUH� KDV� EHHQ� VRPH� WHQGHQF\� WR� ³DJLQJ� RI� WKH´�
GLVHDVH��WKDW�LV�DQG�VWDUWHG�GDWLQJ�DW�WKH�DJH�RI���±���\HDUV�

ɋɌȺȾɂɂ�ȼɕəȼɅəȿɆɈɋɌɂ�ɁɅɈɄȺɑȿɋɌȼȿɇɇɕɏ�
ɇɈȼɈɈȻɊȺɁɈȼȺɇɂɃ�ɉɈɅɈȼɕɏ�ɈɊȽȺɇɈȼ�ɍ�ɀȿɇɓɂɇ�
ɊȿɋɉɍȻɅɂɄɂ�ȾȺȽȿɋɌȺɇ
ɇ�Ⱦ��ɒɢɯɧɚɛɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�Ƚ��ɏɚɱɢɪɨɜ
Ⱦɚɝɟɫɬɚɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɇɚɯɚɱɤɚɥɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� �Ɂɇ�� ɧɚɯɨɞɢɬɫɹ� ɜ� ɩɪɹɦɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ� ɜɵɹɜɥɟɧɢɹ� ɢɯ� ɧɚ� ɪɚɧɧɢɯ� ɫɬɚɞɢɹɯ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɨɞɧɚɤɨ�ɜɨ�ɜɫɟɯ�ɪɟɝɢɨɧɚɯ�ɦɢɪɚ�ɫɭɳɟɫɬɜɭɟɬ�ɩɪɨɛɥɟɦɚ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�
ɡɚɩɭɳɟɧɧɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɡɚɩɭɳɟɧɧɨɫɬɢ� �,,,±
,9� ɫɬɚɞɢɢ�� Ɂɇ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ� ɭ� ɠɟɧɳɢɧ� ɪɟɫɩɭɛɥɢɤɢ� Ⱦɚɝɟɫɬɚɧ�
�ɊȾ�� ɡɚ� ��� ɥɟɬ� �����±����� ɝɝ����Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��ɂɫɬɨɱɧɢɤɚɦɢ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɭɱɟɬɧɨ�ɨɬɱɟɬɧɵɟ� ɞɨɤɭɦɟɧɬɵ� Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ�
ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɞɢɫɩɚɧɫɟɪɚ��Ɉɩɪɟɞɟɥɹɥɢɫɶ�ɢɧɬɟɧɫɢɜɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɚ� ������� ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɡɚ� ɤɚɠɞɵɣ� ɝɨɞ� ɩɨ�
ɩɹɬɢɥɟɬɢɹɦ������±����������±�����ɝɝ���ɢ�ɡɚ�����±�����ɝɝ��Ɋɟɡɭɥɶɬɚɬɵ��
Ɂɚ�ɚɧɚɥɢɡɢɪɭɟɦɵɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ�ɜɫɟɝɨ�ɛɵɥ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ������
ɫɥɭɱɚɣ�Ɂɇ�ɠɟɧɫɤɢɯ�ɩɨɥɨɜɵɯ�ɨɪɝɚɧɨɜ��ɂɡ�ɧɢɯ�ɝɨɪɨɞɫɤɢɯ�ɠɟɧɳɢɧ�ɛɵɥɨ�
����� ��������� ɫɟɥɶɫɤɢɯ� ±� ����� ��������� Ⱦɨɥɹ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ�
ɫɥɭɱɚɟɜ�ɪɚɤɚ�ɩɨɥɨɜɨɣ�ɫɮɟɪɵ�ɭ�ɠɟɧɳɢɧ�ɫ���ɫɬɚɞɢɟɣ�ɫɨɫɬɚɜɢɥɚ�������
ɫ� ,� ɫɬɚɞɢɟɣ�±��������ɫɨ� ,,� ɫɬɚɞɢɟɣ��������ɫ� ,,,� ɫɬɚɞɢɟɣ�±�������ɢ�ɫ�
,9�ɫɬɚɞɢɟɣ�±�������ɍɞɟɥɶɧɵɣ�ɜɟɫ�ɛɨɥɶɧɵɯ�ɫ�ɡɚɩɭɳɟɧɧɵɦ�ɪɚɤɨɦ��,,,±
,9� ɫɬɚɞɢɢ�� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ� ɫɨɫɬɚɜɢɥ� ������� ɚ� ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ�
ɢɧɬɟɧɫɢɜɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɩɭɳɟɧɧɨɫɬɢ� ±� ����� ɧɚ� ������� ɠɟɧɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ�� ɉɪɢɪɨɫɬ� ɡɚɩɭɳɟɧɧɨɫɬɢ� ɡɚ� ɚɧɚɥɢɡɢɪɭɟɦɵɣ� �ɫ� ����� ɩɨ�
����� ɝɝ��� ɩɟɪɢɨɞ� ɛɵɥ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ� �������� ɇɚɢɛɨɥɟɟ� ɜɵɫɨɤɚɹ�
ɡɚɩɭɳɟɧɧɨɫɬɶ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɩɪɢ� ɪɚɤɟ� ɹɢɱɧɢɤɨɜ�� ɧɢɡɤɚɹ� ±� ɩɪɢ�
ɪɚɤɟ�ɲɟɣɤɢ�ɦɚɬɤɢ��ɉɨɤɚɡɚɬɟɥɶ�ɡɚɩɭɳɟɧɧɨɫɬɢ�ɩɪɢ�ɪɚɤɟ�ɲɟɣɤɢ�ɦɚɬɤɢ�
ɡɚ�ɚɧɚɥɢɡɢɪɭɟɦɵɣ�ɩɟɪɢɨɞ�ɢɦɟɥ�ɬɟɧɞɟɧɰɢɸ�ɤ�ɪɨɫɬɭ��ɫ�������ɜ������ɝ��
ɞɨ�������ɜ������ɝ����Ⱦɨɥɹ�ɡɚɩɭɳɟɧɧɵɯ�ɫɥɭɱɚɟɜ�ɭ�ɠɢɬɟɥɶɧɢɰ�ɫɟɥɶɫɤɨɣ�
ɦɟɫɬɧɨɫɬɢ� ɜɵɲɟ� ��������� ɱɟɦ� ɭ� ɠɢɬɟɥɶɧɢɰ� ɝɨɪɨɞɨɜ� ������� ɋɪɟɞɢ�
ɛɨɥɶɧɵɯ� ɫ� ɡɚɩɭɳɟɧɧɵɦɢ� ɮɨɪɦɚɦɢ� ������ ɫɨɫɬɚɜɥɹɥɢ� ɥɢɰɚ� ɦɨɥɨɠɟ�
���ɥɟɬ�� ������±���±���ɥɟɬ�� ������±����ɥɟɬ�ɢ� ɫɬɚɪɲɟ�� Ɂɧɚɱɢɬɟɥɶɧɵɣ�
ɪɨɫɬ�ɢɧɬɟɧɫɢɜɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨ�ɩɹɬɢɥɟɬɢɹɦ�ɨɬɦɟɱɚɥɫɹ�ɭ�ɠɟɧɳɢɧ�
ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� ±� ɧɚ� ������ �ɫ� ����� ɜ� ����±����� ɝɝ�� ɞɨ� ����� ɜ�
����±�����ɝɝ����ɚ�ɜ�ɞɪɭɝɢɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ�ɛɵɥɨ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
ɫɧɢɠɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɨɛɳɟɣ�ɡɚɩɭɳɟɧɧɨɫɬɢ��ɨɫɨɛɟɧɧɨ�ɜ�ɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩɚɯ� ��±��� ɥɟɬ� ������� ��±��� ɥɟɬ� �������� ɢ� ��±��� ɥɟɬ� ���������
ȼ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ���� ɥɟɬ� ɢ� ɫɬɚɪɲɟ�� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɠɟɧɳɢɧ� ɫ�
ɡɚɩɭɳɟɧɧɨɣ�ɫɬɚɞɢɟɣ�ɜ�ɝɨɪɨɞɚɯ�ɢ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ�ɛɵɥ�ɨɞɢɧɚɤɨɜɵɦ�
�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�������ɢ���������ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ�ɜ�ɝɨɪɨɞɚɯ�ɜɵɲɟ�
���������ɱɟɦ�ɜ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ����������ɚ�ɜ�ɨɫɬɚɥɶɧɵɯ�ɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩɚɯ�� ɧɚɨɛɨɪɨɬ�� ɛɵɥɨ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�
ɩɪɟɨɛɥɚɞɚɧɢɟ�ɩɪɨɰɟɧɬɚ�ɡɚɩɭɳɟɧɧɵɯ�ɛɨɥɶɧɵɯ�ɜ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ��
ȼɵɜɨɞɵ�� ȼɊȾ� ɨɬɦɟɱɚɟɬɫɹ� ɞɨɜɨɥɶɧɨ� ɜɵɫɨɤɚɹ� ɡɚɩɭɳɟɧɧɨɫɬɶ�
ɨɧɤɨɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ��Ⱦɥɹ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɪɚɛɨɬɵ�
ɩɨ�ɢɯ�ɫɜɨɟɜɪɟɦɟɧɧɨɦɭ�ɜɵɹɜɥɟɧɢɸ�ɧɟɨɛɯɨɞɢɦɵ�ɩɨɫɬɨɹɧɧɵɣ�ɤɨɧɬɪɨɥɶ�
ɡɚ� ɫɨɫɬɨɹɧɢɟɦ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɡɚɩɭɳɟɧɧɨɫɬɢ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɧɨɜɵɯ�
ɫɤɪɢɧɢɧɝɨɜɵɯ�ɩɪɨɝɪɚɦɦ�ɩɨ�ɞɢɚɝɧɨɫɬɢɤɟ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɨɩɭɯɨɥɟɣ�
ɠɟɧɫɤɢɯ�ɩɨɥɨɜɵɯ�ɨɪɝɚɧɨɜ�

67$*(6�2)�'(7(&7$%,/,7<�2)�0$/,*1$17�1(:�
*52:7+6�2)�*(1,7$/6�$7�:20(1�2)�7+(�5(38%/,&�2)�
'$*(67$1
1��'��6KLKQDELHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�*��.KDFKLURY
'DJHVWDQ�6WDWH�0HGLFDO�$FDGHP\��0DNKDFKNDOD��5XVVLD

,QWURGXFWLRQ��(I¿FLHQF\�RI� WUHDWPHQW�RI�SDWLHQWV�ZLWK�WKH�PDOLJQDQW�QHZ�
JURZWKV� LV� LQ� GLUHFW� GHSHQGHQFH� RQ� WKHLU� WLPHO\� LGHQWL¿FDWLRQ� DW� HDUO\�
VWDJHV�RI�D�GLVHDVH��KRZHYHU�LQ�DOO�UHJLRQV�RI�WKH�ZRUOG�WKHUH�LV�D�SUREOHP�
RI�RQFRORJLFDO�QHJOHFW��$LP��7KH�QHJOHFW�DQDO\VLV��VWDJH�,,,±,9��PDOLJQDQW�
QHZ�JURZWKV�RI�JHQLWDOV�DW�ZRPHQ�RI�WKH�5HSXEOLF�RI�'DJHVWDQ��5'��LQ�

���\HDUV������±�������0DWHULDOV�DQG�PHWKRGV��5HJLVWUDWLRQ�DQG�UHSRUWLQJ�
GRFXPHQWV�RI�WKH�5HSXEOLFDQ�RQFRORJLFDO�FOLQLF�ZHUH�VRXUFHV�RI�UHVHDUFK��
7KH� LQFLGHQFH� LQWHQVLYH� LQGLFDWRUV� ZHUH� GH¿QHG� RQ� ������� IHPDOH�
SRSXODWLRQ� IRU� HYHU\� \HDU�� E\� WKH�¿YH�DQQLYHUVDULHV� �����±������ ����±
������DQG�IRU�����±������5HVXOWV��)RU�WKH�DQDO\]HG�SHULRG�RI�WLPH�RI�DOO�
�����FDVHV�RI�PDOLJQDQW�QHZ�JURZWKV�RI�IHPDOH�JHQLWDOV�ZHUH�UHJLVWHUHG��
)URP� WKHP� FLW\� ZRPHQ�ZDV� ����� ��������� UXUDO� ±� ����� ��������� 7KH�
VKDUH�RI� WKH� UHJLVWHUHG�FDVHV�RI�D�FDQFHU�RI� WKH�VH[XDO�VSKHUH�DW�ZRPHQ�
ZLWK��� VWDJH�PDGH�������ZLWK� WKH� ,� VWDJH�±��������ZLWK� WKH� ,,� VWDJH�RI�
�������ZLWK�WKH�,,,�VWDJH�±�������DQG�ZLWK�WKH�,9�VWDJH�±�������6SHFL¿F�
ZHLJKW�RI�SDWLHQWV�ZLWK�WKH�VWDUWHG�FDQFHU��WKH�,,,±,9�VWDJH��JHQLWDOV�PDGH�
�������DQG�D�PHDQ�DQQXDO�LQWHQVLYH�LQGLFDWRU�RI�QHJOHFW�±������RQ��������
IHPDOH�SRSXODWLRQ��7KH�QHJOHFW�JDLQ�IRU�DQDO\]HG��IURP������WR�������WKH�
SHULRG�ZDV� LQVLJQL¿FDQW� ��������7KH�KLJKHVW�QHJOHFW�ZDV� UHJLVWHUHG�DW�D�
FDQFHU� RI� RYDULHV�� ORZ�±� DW� D� FDQFHU� RI� D� QHFN�RI� D� XWHUXV��7KH�QHJOHFW�
LQGLFDWRU�DW�D�FDQFHU�RI�D�QHFN�RI�D�XWHUXV�IRU�WKH�DQDO\]HG�SHULRG�WHQGHG�
WR�JURZWK��IURP�������LQ������WR�������LQ��������7KH�VKDUH�RI�WKH�VWDUWHG�
FDVHV�DW�LQKDELWDQWV�RI�UXUDO�DUHDV�LV�KLJKHU����������WKDQ�DW�LQKDELWDQWV�RI�
WKH�FLWLHV� �������$PRQJ�SDWLHQWV�ZLWK� WKH�VWDUWHG�IRUPV�RI�������PDGH�
IDFHV�PRUH�\RXQJ����\HDUV��������±���±���\HDUV��������±�DQG�DUH�PRUH�
VHQLRU� ��� \HDUV�� 6LJQL¿FDQW� JURZWK� LQ� LQWHQVLYH� LQGLFDWRUV� RQ� WKH� ¿YH�
DQQLYHUVDULHV�ZDV�QRWHG�DW�ZRPHQ�DW�WKH�DJH�RI���±���\HDUV�±�IRU�������
�ZLWK������LQ�����±�����WR������LQ�����±������DQG�LQ�RWKHU�DJH�JURXSV�
GHFUHDVH�LQ�LQGLFDWRUV�RI�WKH�JHQHUDO�QHJOHFW��HVSHFLDOO\�LQ�DJH�JURXSV�RI�
��±���\HDUV� ���������±���\HDUV� ��������DQG���±���\HDUV� ��������ZDV�
UHJLVWHUHG�� ,Q�DJH�JURXS�RI����\HDUV� WKH� VSHFL¿F�ZHLJKW�RI�ZRPHQ�ZLWK�
WKH� VWDUWHG� VWDJH� LQ� WKH� FLWLHV� DOVR� LV�PRUH� VHQLRU� DQG� UXUDO� DUHDV� ,�ZDV�
LGHQWLFDO� �UHVSHFWLYHO\� ������ DQG� �������� DW� WKH� DJH� RI� ��±��� \HDUV� LQ�
WKH�FLWLHV�LV�KLJKHU����������WKDQ�LQ�UXUDO�DUHDV����������DQG�LQ�RWKHU�DJH�
JURXSV�� RQ� WKH� FRQWUDU\�� LQVLJQL¿FDQW� SUHYDOHQFH� RI� SHUFHQW� RI� WKH� OHW�
SDWLHQWV�LQ�UXUDO�DUHDV�ZDV�UHJLVWHUHG��&RQFOXVLRQ��,Q�5'�TXLWH�KLJK�QHJOHFW�
WKH� RQNRJLQHNRORJLFKHVNLNK�RI� GLVHDVHV� LV� QRWHG��&RQWLQXRXV� FRQWURO� RI�
D� FRQGLWLRQ� RI� RQFRORJLFDO� QHJOHFW� DQG� LQWURGXFWLRQ� RI� QHZ� VFUHHQLQJ�
SURJUDPV� IRU� GLDJQRVWLFV� RI� PDOLJQDQW� WXPRUV� RI� IHPDOH� JHQLWDOV� DUH�
QHFHVVDU\�IRU�LPSURYHPHQW�RI�ZRUN�RQ�WKHLU�WLPHO\�LGHQWL¿FDWLRQ�

ɂɁɍɑȿɇɂȿ�ȾɂȺȽɇɈɋɌɂɑȿɋɄɈɃ�ɐȿɇɇɈɋɌɂ�
ɂɇɋɌɊɍɆȿɇɌȺɅɖɇɕɏ�ɆȿɌɈȾɈȼ�ɂɋɋɅȿȾɈȼȺɇɂə�
ɉɈɅɂɉȺ�ɗɇȾɈɆȿɌɊɂə�
Ⱦ�Ɇ��Ɇɭɯɬɚɪɯɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɂ��Ʉɨɪɤɚɧ
Ʉɚɡɚɯɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɋ�Ⱦ��
Ⱥɫɮɟɧɞɢɹɪɨɜɚ�

ȼɜɟɞɟɧɢɟ�� ɉɨɥɢɩɵ� ɷɧɞɨɦɟɬɪɢɹ� ±� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ� ɜɢɞ�
�ɞɨ������ ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ� ɷɧɞɨɦɟɬɪɢɹ��ɋɜɨɟɜɪɟɦɟɧɧɚɹ�
ɞɢɚɝɧɨɫɬɢɤɚ� ɢ� ɥɟɱɟɧɢɟ� ɩɨɥɢɩɚ� ɷɧɞɨɦɟɬɪɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ�
ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɣ� ɝɢɧɟɤɨɥɨɝɢɢ� ɢ� ɢɦɟɟɬ� ɜɚɠɧɨɟ�
ɡɧɚɱɟɧɢɟ� ɜ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɪɚɤɚ� ɷɧɞɨɦɟɬɪɢɹ�� ȼɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ�
ɪɟɰɢɞɢɜɨɜ� ɩɨɥɢɩɨɜ� ɷɧɞɨɦɟɬɪɢɹ� �ɨɬ� ����� ɞɨ� ������ ɜɨɡɦɨɠɧɨɫɬɶ� ɢɯ�
ɨɡɥɨɤɚɱɟɫɬɜɥɟɧɢɹ� ��±���� ɬɪɟɛɭɸɬ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɦɟɬɨɞɨɜ�
ɞɢɚɝɧɨɫɬɢɤɢ�� ȼ� ɫɜɹɡɢ� ɫ� ɧɚɥɢɱɢɟɦ� ɧɟɫɤɨɥɶɤɢɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɬɟɯɧɨɥɨɝɢɣ�ɞɥɹ�ɨɰɟɧɤɢ�ɫɨɫɬɨɹɧɢɹ�ɩɨɥɨɫɬɢ�ɦɚɬɤɢ��ɬɪɚɧɫɜɚɝɢɧɚɥɶɧɨɟ�
ɍɁɂ�� ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ� ɝɢɫɬɟɪɨɫɤɨɩɢɹ�� ɝɢɫɬɟɪɨɫɚɥɶɩɢɧɝɨɝɪɚɮɢɹ��
ɫɬɚɧɨɜɢɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɩɪɨɜɟɞɟɧɢɟ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɢɯ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɞɥɹ� ɨɩɬɢɦɢɡɚɰɢɢ� ɬɚɤɬɢɤɢ� ɜɟɞɟɧɢɹ� ɩɚɰɢɟɧɬɨɤ� ɫ�
ɩɨɥɢɩɚɦɢ�ɷɧɞɨɦɟɬɪɢɹ�ɜ�ɚɦɛɭɥɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɜɟɫɬɢ� ɨɰɟɧɤɭ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ� ɤɥɢɧɢɤɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ�
ɦɟɬɨɞɨɜ� �ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�
ɝɢɫɬɟɪɨɫɤɨɩɢɢ��ɫ�ɭɱɟɬɨɦ�ɪɟɡɭɥɶɬɚɬɨɜ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɥɢɩɨɜ� ɷɧɞɨɦɟɬɪɢɹ�� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɫɥɭɱɚɢ� ɪɚɫɯɨɠɞɟɧɢɹ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɜɵɹɜɥɟɧɢɟ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɦɟɬɨɞɚ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɩɨɫɬɚɜɥɟɧɧɨɣ�
ɰɟɥɢ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɬɞɟɥɟɧɢɹ� ɌɈɈ� ©ɂɧɫɬɢɬɭɬ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɦɟɞɢɰɢɧɵª� ɝ�� Ⱥɥɦɚɬɵ�
ɡɚ� ɩɟɪɢɨɞ� ɫ� ����������� ɩɨ� ����������� ɝ�� Ɇɟɬɨɞ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɟ� ɤɨɝɨɪɬɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɦɢ�
ɩɪɨɢɡɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�����ɩɚɰɢɟɧɬɨɤ��
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɜ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɟ� ɨɬɞɟɥɟɧɢɟ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�ɝɢɫɬɟɪɨɫɤɨɩɢɢ�ɡɚ�ɩɟɪɢɨɞ�ɫ������������ɩɨ������������
ɝ�����ɩɚɰɢɟɧɬɤɢ�������ɛɵɥɢ�ɧɚɩɪɚɜɥɟɧɵ�ɫ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�ɞɢɚɝɧɨɡɨɦ�
©ɉɨɥɢɩ�ɷɧɞɨɦɟɬɪɢɹª��ɩɨɫɬɚɜɥɟɧɧɨɦɭ�ɩɨ�ɠɚɥɨɛɚɦ��ɚɧɚɦɧɟɡɭ��ɨɫɦɨɬɪɭ�
ɢ� ɪɟɡɭɥɶɬɚɬɚɦ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɟɨɛɥɚɞɚɥɢ� ɝɪɭɩɩɵ�
ɠɟɧɳɢɧ� ɜɨɡɪɚɫɬɚ� ��±��� ɥɟɬ� ������ ɢ� ɠɟɧɳɢɧɵ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�
ɩɟɪɢɨɞɚ��������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɤ�ɫɨɫɬɚɜɢɥ������ɥɟɬ����±�����
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Ⱦɥɹ� ɢɡɭɱɟɧɢɹ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ� ɰɟɧɧɨɫɬɢ� ɌɜɍɁɂ� ɢ� ɝɢɫɬɟɪɨɫɤɨɩɢɢ�
ɭɱɢɬɵɜɚɥɢɫɶ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�� ɫɩɟɰɢɮɢɱɧɨɫɬɶ�ɢ� ɬɨɱɧɨɫɬɶ�ɤɚɠɞɨɝɨ�
ɦɟɬɨɞɚ�� ɚ� ɬɚɤɠɟ� ɫɬɟɩɟɧɶ� ɫɨɜɩɚɞɟɧɢɹ� ɢ� ɪɚɫɯɨɠɞɟɧɢɹ� ɡɚɤɥɸɱɟɧɢɣ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɟɞɟɧɧɵɯ� ɦɚɧɢɩɭɥɹɰɢɣ��
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ��������ɫɩɟɰɢɮɢɱɧɨɫɬɶ�±�������ɫɬɟɩɟɧɶ�
ɫɨɜɩɚɞɟɧɢɹ� ±� ����� ɫɬɟɩɟɧɶ� ɪɚɫɯɨɠɞɟɧɢɹ� ±� ���� ɞɥɹ� ɍɁɂ�� Ⱦɥɹ�
ɝɢɫɬɟɪɨɫɤɨɩɢɢ� ±� ����� ����� ���� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼɵɜɨɞɵ��
ȼɵɫɨɤɢɣ�ɩɪɨɰɟɧɬ�ɧɟɫɨɜɩɚɞɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɍɁɂ�ɢ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�������ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�ɷɯɨɝɪɚɮɢɱɟɫɤɢɦ�ɨɩɵɬɨɦ�ɜɪɚɱɟɣ�
ɢ� ɫɥɨɠɧɨɫɬɶɸ� ɢɧɬɟɪɩɪɟɬɚɰɢɢ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ� ɞɚɧɧɵɯ�� ɩɨɥɭɱɟɧɧɵɯ�
ɧɚ� ɚɩɩɚɪɚɬɚɯ� ɫɪɟɞɧɟɝɨ� �ɜɨɡɦɨɠɧɨ� ɧɢɡɤɨɝɨ�� ɤɥɚɫɫɚ�� ɤɨɬɨɪɵɦɢ�
ɨɛɨɪɭɞɨɜɚɧɵ�ɤɥɢɧɢɤɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɪɟɞɢ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɦɟɬɨɞɨɜ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɬɚɤɢɯ� ɩɚɬɨɥɨɝɢɣ� ɷɧɞɨɦɟɬɪɢɹ�� ɤɚɤ� ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɟ�
ɩɪɨɰɟɫɫɵ�� ɩɪɢɨɪɢɬɟɬ� ɫɥɟɞɭɟɬ� ɨɬɞɚɬɶ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ� �ɨɮɢɫɧɨɣ��
ɝɢɫɬɟɪɨɫɤɨɩɢɢ�� ɤɨɬɨɪɚɹ� ɨɬɥɢɱɚɟɬɫɹ� ɦɚɥɨɣ� ɢɧɜɚɡɢɜɧɨɫɬɶɸ�� ɜɵɫɨɤɨɣ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ�� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶɸ�� ɍɱɢɬɵɜɚɹ� ɩɪɟɢɦɭɳɟɫɬɜɚ�
ɝɢɫɬɟɪɨɫɤɨɩɢɢ�� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɢɡɜɚɬɶ� ɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɝɢɧɟɤɨɥɨɝɨɜ�ɤ�ɢɧɬɟɧɫɢɜɧɨɦɭ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɷɬɨɣ�ɦɟɬɨɞɢɤɢ�ɜ�ɫɜɨɟɣ�
ɩɪɚɤɬɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɢ� ɛɨɥɶɲɟ�ɢɧɮɨɪɦɢɪɨɜɚɬɶ�ɩɚɰɢɟɧɬɨɜ� ɨɛ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɞɚɧɧɨɣ�ɩɪɨɰɟɞɭɪɵ�

678'<�2)�7+(�',$*1267,&�9$/8(�2)�,167580(17$/�
0(7+2'6�2)�,19(67,*$7,21�2)�(1'20(75,$/�32/<3
'�0��0XNKWDUNKDQRYQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�,��.RUNDQ
.D]DNK�1DWLRQDO�0HGLFDO�8QLYHUVLW\�QDPHG�DIWHU�6�'��$VIHQGL\DURY

,QWURGXFWLRQ�� (QGRPHWULDO� SRO\SV� ±� WKH� PRVW� FRPPRQ� W\SH� ������ RI�
HQGRPHWULDO� K\SHUSODVWLF� SURFHVVHV��7KH� WLPHO\� GLDJQRVLV� DQG� WUHDWPHQW�
RI�HQGRPHWULDO�SRO\S�LV�RQH�RI�WKH�DFWXDO�SUREOHPV�RI�PRGHUQ�J\QHFRORJ\�
DQG�KDV�DQ�LPSRUWDQW�YDOXH�LQ�WKH�SUHYHQWLRQ�RI�HQGRPHWULDO�FDQFHU��7KH�
KLJK� UDWH� RI� UHFXUUHQFH� RI� WKH� HQGRPHWULDO� SRO\SV� �IURP� ����� WR� ������
WKH� SRVVLELOLW\� RI�PDOLJQDQF\� ��±���� QHHG� WR� EH� LPSURYHG�PHWKRGV� RI�
GLDJQRVLV�� 'XH� WR� WKH� SUHVHQFH� RI� VHYHUDO� GLDJQRVWLF� WHFKQRORJLHV� IRU�
WKH� DVVHVVPHQW� RI� WKH� XWHULQH� FDYLW\� FRQGLWLRQ� �WUDQVYDJLQDO� XOWUDVRXQG��
GLDJQRVWLF� K\VWHURVFRS\�� K\VWHURVDOSLQJRJUDSK\�� EHFRPHV� UHOHYDQW�
FDUU\LQJ� D� FRPSDUDWLYH� VWXG\� RI� WKHLU� HIIHFWLYHQHVV� IRU� RSWLPL]LQJ� WKH�
WDFWLFV�RI�FRQGXFWLQJ�WKH�SDWLHQWV�ZLWK�HQGRPHWULDO�SRO\SV�LQ�DQ�RXWSDWLHQW�
VHWWLQJ�� $LP�� ��� $VVHVV� LQIRUPDWLYHQHVV� RI� FOLQLFDO� DQG� LQVWUXPHQWDO�
WHFKQLTXHV��XOWUDVRXQG�DQG�GLDJQRVWLF�K\VWHURVFRS\��EDVHG�RQ�WKH�UHVXOWV�
RI� KLVWRORJLFDO� H[DPLQDWLRQ� RI� HQGRPHWULDO� SRO\SV�� ���$QDO\VLV� RI� FDVHV�
RI� GLYHUJHQFH� RI� WKH� UHVXOWV� RI� XOWUDVRXQG� GLDJQRVLV�� K\VWHURVFRS\� DQG�
¿QDO�KLVWRORJLFDO�MXGJPHQW�LQ�HQGRPHWULDO�SRO\SV�����5HYHDOLQJ�WKH�PRVW�
HIIHFWLYH� PHWKRG� RI� GLDJQRVWLFV� RI� HQGRPHWULDO� SRO\S�� 0DWHULDOV� DQG�
PHWKRGV�� 7R� DFKLHYH� WKLV� JRDO� ZDV� FDUULHG� RXW� WKH� DQDO\VLV� RI� FOLQLFDO�
PDWHULDO�RI�WKH�J\QHFRORJLFDO�GHSDUWPHQW�//3�³,QVWLWXWH�RI�5HSURGXFWLYH�
0HGLFLQH´�RI�$OPDW\�GXULQJ� WKH�SHULRG� IURP������������ WR�������������
7KH� PHWKRG� RI� LQYHVWLJDWLRQ�� D� UHWURVSHFWLYH� FRKRUW� VWXG\�� 5HVXOWV��
:H� SHUIRUPHG� D� UHWURVSHFWLYH� DQDO\VLV� RI� ���� FDVH� KLVWRULHV� RI� SDWLHQWV�
GLUHFWHG� WR�D�J\QHFRORJLFDO�ZDUG�IRU�GLDJQRVWLF�K\VWHURVFRS\�GXULQJ� WKH�
SHULRG�IURP������������WR����������������SDWLHQWV�������ZHUH�VHQW�ZLWK�
D�SUHOLPLQDU\�GLDJQRVLV�RI�³HQGRPHWULDO�SRO\S´�SXW�RQ�E\�WKH�FRPSODLQWV��
DQDPQHVLV�� H[DPLQDWLRQ� DQG� XOWUDVRXQG� UHVXOWV�� 3UHYDLOHG� WKH� JURXSV� RI�
ZRPHQ�DJHG���±���\HDUV�������DQG�ZRPHQ�RI�UHSURGXFWLYH�DJH��������
7KH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�ZDV������\HDUV����±�����)RU�VWXG\LQJ�WKH�
GLDJQRVWLF�YDOXH�RI�K\VWHURVFRS\�DQG�WUDQVYDJLQDO�XOWUDVRXQG�FRQVLGHUHG�
WKH� VHQVLWLYLW\� DQG� WKH� VSHFL¿FLW\� RI� HDFK� PHWKRG�� DQG� WKH� GHJUHH� RI�
FRQYHUJHQFH�DQG�GLYHUJHQFH�RI�FRQFOXVLRQV�EDVHG�RQ�WKH�REWDLQHG�UHVXOWV�
RI� WKH� SHUIRUPHG� PDQLSXODWLRQ�� 7KH� VHQVLWLYLW\�� WKH� VSHFL¿FLW\� DQG� WKH�
GHJUHH� RI� FRQYHUJHQFH� DQG� GLYHUJHQFH� RI� WUDQVYDJLQDO� XOWUDVRXQG� ZHUH�
�����������������������RI�GLDJQRVWLF�K\VWHURVFRS\�ZHUH�±�����������
����������&RQFOXVLRQ��$�KLJK�SHUFHQWDJH�RI�GLVFUHSDQF\�RI� WKH� UHVXOWV�
RI�XOWUDVRQRJUDSK\�DQG�KLVWRORJLFDO�UHVHDUFK�������FDQ�EH�H[SODLQHG�E\�
GRFWRUV¶�HFKRJUDSKLF�H[SHULHQFH�DQG�GLI¿FXOW\�RI�LQWHUSUHWLQJ�XOWUDVRXQG�
GDWD� REWDLQHG� RQ� GHYLFHV� DYHUDJH� �SRVVLEOH� WKH� ORZHVW�� FODVV�� ZKLFK�
WKH� FOLQLFV� DUH� HTXLSSHG��$PRQJ� WKH� H[LVWLQJ� PHWKRGV� RI� GLDJQRVLV� RI�
HQGRPHWULDO�SDWKRORJLHV�VXFK�DV�K\SHUSODVWLF�SURFHVVHV�SULRULW\�VKRXOG�EH�
JLYHQ�IRU�GLDJQRVWLF��RI¿FH��K\VWHURVFRS\��ZKLFK�LV�FKDUDFWHUL]HG�E\�ORZ�
LQYDVLYHQHVV��KLJK�VHQVLWLYLW\��LQIRUPDWLYH��7KHUHIRUH��WDNLQJ�DGYDQWDJH�RI�
K\VWHURVFRS\��LW�LV�DGYLVDEOH�WR�HQFRXUDJH�JUHDWHU�QXPEHU�RI�J\QHFRORJLVWV�
WR�LQWHQVLYH�XVH�RI�WKLV�WHFKQLTXH�LQ�WKHLU�SUDFWLFH�DQG�LQIRUP�SDWLHQWV�PRUH�
DERXW�WKH�HIIHFWLYHQHVV�RI�WKLV�SURFHGXUH�

ɂɁɆȿɇȿɇɂȿ�ɊȿɉɊɈȾɍɄɌɂȼɇɈɃ�ɎɍɇɄɐɂɂ�ɍ�ɀȿɇɓɂɇ�
ɋ�ɎɈɅɅɂɄɍɅəɊɇɈɃ�ɄɂɋɌɈɃ�əɂɑɇɂɄȺ
Ȼ�Ȼ��Ʉɭɪɛɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ɋ��Ȼɚɛɚɞɠɚɧɨɜɚ
Ɍɚɲɤɟɧɬɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ɉɩɭɯɨɥɟɜɢɞɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɹɢɱɧɢɤɨɜ�� ɤ� ɤɨɬɨɪɵɦ�
ɨɬɧɨɫɹɬɫɹ�ɤɢɫɬɚ�ɠɟɥɬɨɝɨ�ɬɟɥɚ��ɮɨɥɥɢɤɭɥɹɪɧɚɹ�ɤɢɫɬɚ��ɩɚɪɚɨɜɚɪɢɚɥɶɧɚɹ�
ɤɢɫɬɚ� ɢ� ɞɪɭɝɢɟ�� ɹɜɥɹɸɬɫɹ� ɞɨɜɨɥɶɧɨ� ɱɚɫɬɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɨɫɨɛɟɧɧɨ�
ɫɪɟɞɢ� ɠɟɧɳɢɧ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� Ɉɬɫɭɬɫɬɜɢɟ� ɱɟɬɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� ɹɜɥɹɟɬɫɹ� ɩɪɢɱɢɧɨɣ� ɜɵɹɜɥɟɧɢɹ� ɢɯ� ɩɪɢ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɦ�ɨɫɦɨɬɪɟ�ɢɥɢ�ɧɚɪɭɲɟɧɢɢ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ�ɮɭɧɤɰɢɢ��
ɩɪɢɱɟɦ�ɩɨɫɥɟɞɧɟɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɱɚɳɟ��ɂɧɬɟɪɟɫ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɜɨɩɪɨɫ�ɨ�
ɬɨɦ��ɜ�ɤɚɤɢɯ�ɫɥɭɱɚɹɯ�ɧɚɥɢɱɢɟ�ɨɩɭɯɨɥɟɜɢɞɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�ɹɢɱɧɢɤɨɜ�
ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɨɫɶ�ɢɡɭɱɟɧɢɟ�ɜɥɢɹɧɢɹ�
ɮɨɥɥɢɤɭɥɹɪɧɨɣ�ɤɢɫɬɵ�ɹɢɱɧɢɤɚ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɛɟɫɩɥɨɞɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ɇɚɦɢ�ɨɛɫɥɟɞɨɜɚɧɨ����ɠɟɧɳɢɧ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ�
ɤɢɫɬɨɣ�ɹɢɱɧɢɤɨɜ��ɤɨɬɨɪɵɦ�ɩɪɨɢɡɜɟɞɟɧɨ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɟ�ɭɞɚɥɟɧɢɟ�
ɤɚɩɫɭɥɵ� ɨɛɪɚɡɨɜɚɧɢɹ�� Ȼɨɥɶɧɵɟ� ɩɪɨɯɨɞɢɥɢ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɩɨɥɭɱɚɥɢ�
ɤɨɧɫɟɪɜɚɬɢɜɧɨɟ� ɥɟɱɟɧɢɟ�� ɤɨɬɨɪɨɟ� ɧɟ� ɢɦɟɥɨ� ɭɫɩɟɯɚ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɧɟ�ɜɤɥɸɱɟɧɵ�ɩɚɰɢɟɧɬɤɢ�ɫ�ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɨɩɭɯɨɥɹɦɢ�ɹɢɱɧɢɤɨɜ��
ȼɟɪɢɮɢɤɚɰɢɹ� ɞɢɚɝɧɨɡɚ� ɩɪɨɢɡɜɟɞɟɧɚ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɦ� ɩɭɬɟɦ�� ɉɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ɷɬɢ�ɠɟɧɳɢɧɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��
�� ɝɪɭɩɩɚ� ��� ������ɠɟɧɳɢɧ� ɫ�ɮɨɥɥɢɤɭɥɹɪɧɨɣ� ɤɢɫɬɨɣ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ�
ɛɟɫɩɥɨɞɢɟɦ����ɝɪɭɩɩɚ�±������������ɠɟɧɳɢɧ�ɫ�ɮɨɥɥɢɤɭɥɹɪɧɨɣ�ɤɢɫɬɨɣ��
ɧɨ� ɛɟɡ� ɧɚɪɭɲɟɧɢɣ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɢ�� Ʉɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ����ɡɞɨɪɨɜɵɯ�ɠɟɧɳɢɧ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ�ɛɚɡɟ�
ɤɚɮɟɞɪɵ�ɚɤɭɲɟɪɫɬɜɚ�ɢ�ɝɢɧɟɤɨɥɨɝɢɢ�ɌɆȺ�ɜ�ɪɨɞɢɥɶɧɨɦ�ɤɨɦɩɥɟɤɫɟ�ʋ���
Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡɭɱɟɧɢɟ� ɤɥɢɧɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� ɜɵɹɜɢɥɨ�� ɤɪɨɦɟ�
ɛɟɫɩɥɨɞɢɹ��ɧɚɪɭɲɟɧɢɹ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�ɰɢɤɥɚ�ɩɨ�ɬɢɩɭ�ɝɢɩɟɪɦɟɧɨɪɟɢ�
ɭ� ��ɯ� �������� ɚɥɶɝɨɦɟɧɨɪɟɢ� ±� ɭ� �� �������� ɩɚɰɢɟɧɬɨɤ�� ȼ� �� ɝɪɭɩɩɟ�
ɩɚɰɢɟɧɬɨɤ� ɜ� ɩɟɪɜɢɱɧɵɦ� ɛɟɫɩɥɨɞɢɟɦ� ɛɵɥɨ� ���� ɫɨ� ɜɬɨɪɢɱɧɵɦ� ±� ���
ȼɟɥɢɱɢɧɚ�ɨɧɤɨɦɚɪɤɟɪɚ�ɋȺ�����ɤɨɥɟɛɚɥɚɫɶ�ɨɬ���ɞɨ����ɟɞ�ɦɝ��ɬ�ɟ��ɛɵɥɚ�
ɜ�ɩɪɟɞɟɥɚɯ�ɧɨɪɦɵ��ɉɪɨɜɟɞɟɧɨ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɤɚɩɫɭɥ�
ɭɞɚɥɟɧɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ��ɹɢɱɧɢɤɨɜɚɹ�ɬɤɚɧɶ��ɜɡɹɬɚɹ�ɩɭɬɟɦ�ɛɢɨɩɫɢɢ��ɚ�
ɬɚɤɠɟ� ɩɨɥɭɱɟɧɧɚɹ� ɩɪɢ� ɚɞɧɟɤɫɷɤɬɨɦɢɢ� ɩɨ� ɩɨɜɨɞɭ� ɩɟɪɟɤɪɭɬɚ� ɧɨɠɤɢ�
ɤɢɫɬɵ�ɹɢɱɧɢɤɚ��ȼɵɹɜɥɟɧɨ�ɜɫɟɝɨ�ɨɩɭɯɨɥɟɜɢɞɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�����ɬ�ɤ��
ɜ� �� ɫɥɭɱɚɹɯ� ɨɧɢ� ɫɨɱɟɬɚɥɢɫɶ� ɷɧɞɨɦɟɬɪɢɨɢɞɧɵɦɢ� ɤɢɫɬɚɦɢ�� ɚ� ɬɚɤɠɟ�
ɜ� ��ɯ� ɫɥɭɱɚɹɯ� ±� ɫ� ɩɪɨɫɬɨɣ� ɤɢɫɬɨɣ� ɛɟɡ� ɷɩɢɬɟɥɢɚɥɶɧɨɣ� ɜɵɫɬɢɥɤɢ��
ɑɚɫɬɨɬɚ� ɫɦɟɲɚɧɧɵɯ� ɨɞɧɨ�� ɢ� ɞɜɭɯɫɬɨɪɨɧɧɢɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɜɫɟɝɨ�
ɛɵɥɨ��������ɢ�ɱɚɳɟ�ɜɵɹɜɥɟɧɨ�ɜ��� ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɤ��ȼ� ɫɪɟɞɧɟɦ�ɧɚ�
��ɛɨɥɶɧɭɸ�ɩɪɢɯɨɞɢɥɨɫɶ�ɜ�ɨɛɟɢɯ� ɝɪɭɩɩɚɯ�����ɨɛɪɚɡɨɜɚɧɢɣ��ɇɚɥɢɱɢɟ�
ɬɚɤɢɯ�ɨɛɴɟɦɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�ɩɪɢɜɨɞɢɬ�ɤ�ɡɧɚɱɢɬɟɥɶɧɨɦɭ�ɫɞɚɜɥɟɧɢɸ�
ɹɢɱɧɢɤɨɜɨɣ�ɬɤɚɧɢ��ɚ�ɬɚɤɠɟ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɩɪɹɦɨɟ�ɨɬɧɨɲɟɧɢɟ�ɤ�ɪɚɡɜɢɬɢɸ�
ɭ�ɦɨɥɨɞɵɯ�ɠɟɧɳɢɧ�ɛɟɫɩɥɨɞɢɹ��ɍ�ɩɚɰɢɟɧɬɨɤ���ɝɪɭɩɩɵ�ɜ�ɚɧɚɦɧɟɡɟ�ɱɚɫɬɨ�
ɧɚɛɥɸɞɚɥɢɫɶ� ɚɧɨɜɭɥɹɬɨɪɧɵɟ� ɰɢɤɥɵ�� Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢ� ɬɤɚɧɶ� ɹɢɱɧɢɤɚ�
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ�ɬɟɦ��ɱɬɨ�ɭ�ɛɨɥɶɧɵɯ�ɨɛɟɢɯ�ɝɪɭɩɩ�ɢ�ɫ�ɛɟɫɩɥɨɞɢɟɦ��ɢ�
ɛɟɡ�ɧɟɝɨ�ɨɬɦɟɱɚɟɬɫɹ�ɚɬɪɨɮɢɹ�ɮɨɥɥɢɤɭɥɹɪɧɨɝɨ�ɚɩɩɚɪɚɬɚ��ɭɦɟɧɶɲɟɧɢɟ�
ɱɢɫɥɚ� ɩɪɢɦɨɪɞɢɚɥɶɧɵɯ� ɢ� ɡɪɟɸɳɢɯ�ɮɨɥɥɢɤɭɥɨɜ�� ɭɦɟɧɶɲɟɧɢɟ� ɱɢɫɥɚ�
ɤɚɩɢɥɥɹɪɨɜ�� ɇɨ� ɛɨɥɟɟ� ɝɥɭɛɨɤɢɟ� ɢɡɦɟɧɟɧɢɹ�� ɬɚɤɢɟ� ɤɚɤ� ɨɬɫɭɬɫɬɜɢɟ�
ɢɥɢ� ɟɞɢɧɢɱɧɵɟ� ɩɪɢɦɨɪɞɢɚɥɶɧɵɟ� ɮɨɥɥɢɤɭɥɵ� ɧɚ� ɮɨɧɟ� ɫɤɥɟɪɨɡɚ�
ɹɢɱɧɢɤɨɜɨɣ�ɬɤɚɧɢ��ɧɚɛɥɸɞɚɸɬɫɹ�ɩɪɢ�ɫɨɱɟɬɚɧɢɢ�ɨɛɪɚɡɨɜɚɧɢɹ�ɹɢɱɧɢɤɚ�
ɫ� ɛɟɫɩɥɨɞɢɟɦ�� ɬ�ɟ�� ɭ� ɩɚɰɢɟɧɬɨɤ� �� ɝɪɭɩɩɵ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ�
ɧɚɦɢ� ɪɟɡɭɥɶɬɚɬɵ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɹɢɱɧɢɤɨɜɨɣ� ɬɤɚɧɢ�
ɩɨɤɚɡɵɜɚɸɬ� ɧɚɪɭɲɟɧɢɟ� ɮɭɧɤɰɢɢ� ɤɨɪɤɨɜɨɝɨ� ɜɟɳɟɫɬɜɚ� ɹɢɱɧɢɤɚ�� ɜ�
ɤɨɬɨɪɨɦ� ɢɦɟɟɬɫɹ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ±� ɮɨɥɥɢɤɭɥɹɪɧɚɹ�
ɤɢɫɬɚ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɧɚɥɢɱɢɟ�ɨɩɭɯɨɥɟɜɢɞɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�ɹɢɱɧɢɤɨɜ�
ɦɨɝɭɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɧɚɪɭɲɟɧɢɸ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ�ɮɭɧɤɰɢɢ�ɠɟɧɳɢɧ��
ɚ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɦɨɝɭɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɪɚɡɜɢɬɢɸ�ɩɟɪɜɢɱɧɨɝɨ�ɢɥɢ�
ɜɬɨɪɢɱɧɨɝɨ�ɛɟɫɩɥɨɞɢɹ�

&+$1*(6�,1�5(352'8&7,9(�)81&7,21�,1�:20(1�:,7+�
)2//,&8/$5�29$5,$1�&<676
%�%��.XUEDQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�6��%DEDGMDQRYD
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ�� 2YDULDQ� WXPRU� IRUPDWLRQ� �� ZKLFK� LQFOXGH� WKH� FRUSXV�
OXWHXP�F\VW��IROOLFXODU�F\VW��SDURYDULDQ�F\VW�DQG�RWKHUV��DUH�TXLWH�IUHTXHQW�
SDWKRORJLHV��SDUWLFXODUO\�DPRQJ�ZRPHQ�RI�UHSURGXFWLYH�DJH��7KH�DEVHQFH�
RI�FOLQLFDO�V\PSWRPV�LV�WKH�UHDVRQ�IRU�WKHLU�GHWHFWLRQ�URXWLQH�LQVSHFWLRQ��RU�
UHSURGXFWLYH�KDUP��WKH�ODWWHU�EHLQJ�PRUH�FRPPRQ��,QWHUHVWLQJ�TXHVWLRQ�LV�
WKH�ZKHWKHU�RI�WKH�FDVHV�LQ�ZKLFK�WKH�SUHVHQFH�RI�WXPRU�OLNH�IRUPDWLRQV�RI�
WKH�RYDULHV�PD\�FDXVH�UHSURGXFWLYH�GLVRUGHUV��$LP��7KH�DLP�RI�WKLV�VWXG\�
ZDV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�RYDULDQ�IROOLFXODU�F\VWV�RQ�WKH�GHYHORSPHQW�
RI� LQIHUWLOLW\�� 0DWHULDOV� DQG� PHWKRGV�� :H� H[DPLQHG� ��� ZRPHQ� RI�
UHSURGXFWLYH�DJH�ZLWK�RYDULDQ�F\VWV�ZKR�XQGHUZHQW�ODSDURVFRSLF�UHPRYDO�
RI� WKH� FDSVXOH� IRUPDWLRQ�� )ROOLFXODU� F\VW� ZDV� LGHQWL¿HG� RQ� XOWUDVRXQG�
H[DPLQDWLRQ��7KH�SDWLHQWV��ZKR�UHFHLYHG�WKH�FRQVHUYDWLYH�WUHDWPHQW�ZKLFK�
ZDV�QRW�VXFFHVVIXO��ZHUH�H[DPLQHG��7KH�GLVHDVH�GXUDWLRQ�DPRXQWHG��±��
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\HDUV�� 7KH� VWXG\� GLG� QRW� LQFOXGH� SDWLHQWV� ZLWK� EHQLJQ� RYDULDQ� WXPRUV��
9HUL¿FDWLRQ�RI�WKH�GLDJQRVLV�LV�PDGH�E\�KLVWRORJ\��$FFRUGLQJ�WR�WKH�VXUYH\��
WKHVH�ZRPHQ�ZHUH�GLYLGHG�LQWR���JURXSV��¿UVW�JURXS�±����������RI�ZRPHQ�
ZLWK� IROOLFXODU� F\VW� LQ� FRQMXQFWLRQ� ZLWK� LQIHUWLOLW\�� VHFRQG� JURXS� ±� ���
��������RI�ZRPHQ�ZLWK�IROOLFXODU�F\VWV��EXW�QR�YLRODWLRQV�RI�UHSURGXFWLYH�
IXQFWLRQ��7KH�FRQWURO�JURXS�FRQVLVWHG�RI����KHDOWK\�ZRPHQ��7KH�VWXGLHV�
ZHUH�FRQGXFWHG�DW�WKH�'HSDUWPHQW�RI�2EVWHWULFV�DQG�*\QHFRORJ\�RI�70$�
RQ�WKH�EDVH�RI�0DWHUQLW\�FRPSOH[�QXPEHU����5HVXOWV��7KH�VWXG\�VKRZHG�
FOLQLFDO� V\PSWRPV�� H[FHSW� IRU� LQIHUWLOLW\�� PHQVWUXDO� GLVRUGHUV� E\� W\SH�
RI� K\SHUPHQRUHD� LQ� �� �������� DOJRPHQRUHD� ±� LQ� �� �������� SDWLHQWV�� ,Q�
¿UVW�JURXS�SDWLHQWV� LQ�SULPDU\� LQIHUWLOLW\�ZHUH�����ZLWK�D�VHFRQGDU\�±����
'XUDWLRQ� RI� LQIHUWLOLW\� SDWLHQWV� UDQJHG� IURP� �� WR� �� \HDUV�� 7KH� YDOXH� RI�
WXPRU�PDUNHU�&$�����UDQJHG�IURP�����WR������8�PJ��LW�ZDV�ZLWKLQ�QRUPDO�
OLPLWV��$�KLVWRORJLFDO�VWXG\�RI�FDSVXOHV�RI�UHPRYHG�IRUPDWLRQV��RI�RYDULDQ�
WLVVXH�WDNHQ�E\�ELRSV\�DQG�REWDLQHG�E\�DGQH[HFWRP\�DERXW�RYDULDQ�F\VW�
WRUVLRQ� OHJV�� 5HYHDOHG� RQO\� WXPRU� IRUPDWLRQV� ±� ���� DV� LQ� �� FDVHV� WKH\�
ZHUH� FRPELQHG� HQGRPHWULDO� F\VWV�� DQG� LQ� �� FDVHV� ±�ZLWK� D� VLPSOH� F\VW�
ZLWKRXW� HSLWKHOLDO� OLQLQJ�� )UHTXHQF\� RI� PL[HG� VLQJOH� DQG� GRXEOH�VLGHG�
IRUPDWLRQV�WRWDO�ZDV��������DQG�PRUH�RIWHQ�IRXQG�LQ�¿UVW�JURXS�SDWLHQWV��
2Q�DYHUDJH��RQH�SDWLHQW�LQ�ERWK�JURXSV�KDG�����IRUPDWLRQV��$W�SUHVHQFH�RI�
VXFK�PDVV�OHVLRQV�OHDGV�WR�D�VLJQL¿FDQW�FRPSUHVVLRQ�RI�WKH�RYDULDQ�WLVVXH��
DQG�PD\�DOVR�KDYH�D�GLUHFW�EHDULQJ�RQ� WKH�GHYHORSPHQW�RI� LQIHUWLOLW\� LQ�
\RXQJ�ZRPHQ��3DWLHQWV�LQ�¿UVW�JURXS�RIWHQ�REVHUYHG�DQRYXODWRU\�F\FOHV�LQ�
DQDPQHVLV��+LVWRORJLFDOO\��WKH�RYDULDQ�WLVVXH�ZDV�FKDUDFWHUL]HG�E\�WKH�IDFW�
WKDW�LQ�ERWK�JURXSV��DQG�LQIHUWLOLW\��DQG�ZLWKRXW�LW� WKHUH�LV�DWURSK\�RI�WKH�
IROOLFXODU�V\VWHP��UHGXFLQJ�WKH�QXPEHU�RI�SULPRUGLDO�IROOLFOHV�DQG�ULSHQLQJ��
UHGXFWLRQ� LQ� WKH�QXPEHU�RI� FDSLOODULHV��%XW� WKH�PRUH�SURIRXQG�FKDQJHV��
VXFK�DV�WKH�DEVHQFH�RI�SULPRUGLDO�IROOLFOHV�RU�LQGLYLGXDO�DJDLQVW�RI�PXOWLSOH�
VFOHURVLV�RI�RYDULDQ�WLVVXH�DUH�REVHUYHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�IRUPDWLRQ�
RI�RYDULDQ�LQIHUWLOLW\��ZKLFK�LV�LQ�SDWLHQWV�RI�¿UVW�JURXS��&RQFOXVLRQ��2XU�
UHVXOWV�RI�KLVWRORJLFDO�VWXGLHV�RI�RYDULDQ�WLVVXH�LQGLFDWH�LPSDLUHG�IXQFWLRQ�
RI�RYDULDQ�FRUWH[��ZKLFK�KDV�D�JRRG�TXDOLW\�IRUPDWLRQ�RI�D�IROOLFXODU�F\VW��
&RQVHTXHQWO\�� WKH�SUHVHQFH�RI�RYDULDQ� WXPRU� IRUPDWLRQV�FDQ�GLVWXUE� WKH�
UHSURGXFWLYH� IXQFWLRQ�� LQ� VRPH� FDVHV�� PD\� OHDG� WR� WKH� GHYHORSPHQW� RI�
SULPDU\�RU�VHFRQGDU\�LQIHUWLOLW\�

ɈɋɌȿɈɉɈɊɈɁ�ɍ�ɀȿɇɓɂɇ�ɉɈɋɌɄɅɂɆȺɄɌȿɊɂɑȿɋɄɈȽɈ�
ɉȿɊɂɈȾȺ
ɂ�ȼ��Ƚɚɛɞɪɚɯɦɚɧɨɜɚ��Ɉ��ɘ��Ɂɭɛɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�Ȼ��Ʉɚɥɢɧɤɢɧɚ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɵɣ�ɨɫɬɟɨɩɨɪɨɡ�±�ɡɚɛɨɥɟɜɚɧɢɟ��ɜ�ɨɫɧɨɜɟ�
ɤɨɬɨɪɨɝɨ� ɥɟɠɢɬ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ� ɩɨɬɟɪɹ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɩɨɫɥɟ�
ɟɫɬɟɫɬɜɟɧɧɨɣ�ɢɥɢ�ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ�ɦɟɧɨɩɚɭɡɵ��ɋɨɝɥɚɫɧɨ�ɡɚɤɥɸɱɟɧɢɸ�
ɷɤɫɩɟɪɬɨɜ�ȼɈɁ�� ɱɚɫɬɨɬɚ� ɨɫɬɟɨɩɨɪɨɡɚ� ɡɚɧɢɦɚɟɬ� ɬɪɟɬɶɟ� ɦɟɫɬɨ� ɜ� ɦɢɪɟ�
ɩɨɫɥɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɢ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ��
ɋɢɬɭɚɰɢɸ� ɫ� ɨɫɬɟɨɩɨɪɨɡɨɦ� ɧɚɡɵɜɚɸɬ� ©ɛɟɡɦɨɥɜɧɨɣ� ɷɩɢɞɟɦɢɟɣª��
ɬɚɤ�ɤɚɤ�ɩɨɬɟɪɹ�ɦɚɫɫɵ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɩɪɨɢɫɯɨɞɢɬ�ɢɫɩɨɞɜɨɥɶ�ɢ�ɱɚɫɬɨ�
ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ� ɥɢɲɶ� ɩɨɫɥɟ� ɩɟɪɟɥɨɦɨɜ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɩɟɪɜɢɱɧɨɝɨ�
ɨɫɬɟɨɩɨɪɨɡɚ� ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɵɣ� ɨɫɬɟɨɩɨɪɨɡ� ɫɨɫɬɚɜɥɹɟɬ� �����
ɜɬɨɪɢɱɧɵɣ�±������ȼ�ɜɵɫɨɤɨɪɚɡɜɢɬɵɯ�ɫɬɪɚɧɚɯ�ɩɟɪɜɢɱɧɵɣ�ɨɫɬɟɨɩɨɪɨɡ�
ɩɨɪɚɠɚɟɬ� ��±���� ɠɟɧɳɢɧ� ɜ� ɩɟɪɢɨɞɟ� ɩɨɫɬɦɟɧɨɩɚɭɡɵ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ� ɫɜɹɡɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɦɢɧɟɪɚɥɶɧɨɣ� ɩɥɨɬɧɨɫɬɢ�
ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�ɢ� ɫɨɞɟɪɠɚɧɢɹ�ɤɨɫɬɧɵɯ�ɦɢɧɟɪɚɥɨɜ�ɭ�ɠɟɧɳɢɧ�ɪɚɡɧɵɯ�
ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩ��ɡɧɚɱɟɧɢɟ�ɷɬɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ�ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɟ�
ɨɫɬɟɨɩɨɪɨɡɚ�� ɜ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ� ɪɚɡɜɢɬɢɹ� ɩɟɪɟɥɨɦɨɜ�� ɜɵɛɨɪ�
ɨɩɬɢɦɚɥɶɧɨɣ� ɬɚɤɬɢɤɢ� ɜɟɞɟɧɢɹ� ɛɨɥɶɧɵɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɇɚɬɟɪɢɚɥɚɦɢ� ɞɥɹ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɢ� ɞɚɧɧɵɟ�
ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ���� ɠɟɧɳɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ�
��� ɞɨ� ��� ɥɟɬ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɫɨɫɬɨɹɧɢɹ�ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�ɩɪɨɜɨɞɢɥɢ�ɩɭɬɟɦ�ɢɡɦɟɪɟɧɢɹ�ɦɢɧɟɪɚɥɶɧɨɣ�
ɩɥɨɬɧɨɫɬɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɦɟɬɨɞɨɦ�ɞɜɭɯɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɪɟɧɬɝɟɧɨɜɫɤɨɣ�
ɨɫɬɟɨɞɟɧɫɢɬɨɦɟɬɪɢɢ� 125/$1'� �ɋɒȺ�� ɜ� ɩɨɹɫɧɢɱɧɨɦ� ɨɬɞɟɥɟ�
ɩɨɡɜɨɧɨɱɧɢɤɚ� ɢ� ɜ� ɨɛɥɚɫɬɢ� ɲɟɣɤɢ� ɛɟɞɪɚ�� ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ�
ɨɛɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɚ� ɧɚɡɧɚɱɟɧɚ� ɤɨɪɪɢɝɢɪɭɸɳɚɹ� ɬɟɪɚɩɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɇɨɪɦɚɥɶɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɦɢɧɟɪɚɥɶɧɨɣ� ɩɥɨɬɧɨɫɬɢ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�
�ɆɉɄɌ��ɜɵɹɜɥɟɧɨ�ɭ�������������ɨɫɬɟɨɩɟɧɢɹ�±�ɭ������������ɠɟɧɳɢɧ��
ɨɫɬɟɨɩɨɪɨɡ� ±� ɭ� ��� �������� ɩɚɰɢɟɧɬɨɤ�� Ɉɬɦɟɱɟɧɨ� ɭɦɟɧɶɲɟɧɢɟ�
ɧɨɪɦɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�ɆɉɄɌ� ɜ� ɝɪɭɩɩɟ� ��±��� ɥɟɬ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɝɪɭɩɩɨɣ� ��±��� ɥɟɬ�� ɩɨ� ɧɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɫɜɹɡɚɧɨ� ɫ� ɜɵɞɟɥɟɧɢɟɦ�
ɞɜɭɯ� ɝɥɚɜɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɤɨɫɬɧɨɝɨ� ɨɛɦɟɧɚ�� ɤɚɠɞɚɹ� ɢɯ� ɤɨɬɨɪɵɯ�
ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ� ɦɚɫɫɵ� ɤɨɫɬɢ�� Ȼɨɥɟɟ� ɞɜɭɯ� ɬɪɟɬɟɣ� ��������
ɩɚɰɢɟɧɬɨɤ� ɩɪɟɞɴɹɜɥɹɥɢ� ɠɚɥɨɛɵ� ɧɚ� ɛɨɥɢ� ɜ� ɫɩɢɧɟ�� Ⱥɧɚɥɢɡ� ɫɜɹɡɢ�

ɛɨɥɟɜɨɝɨ�ɫɢɧɞɪɨɦɚ�ɜ�ɤɨɫɬɹɯ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɦɢɧɟɪɚɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɢ�
ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɭ� ɠɟɧɳɢɧ� ɫɬɚɪɲɟ� ��� ɥɟɬ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɛɨɥɟɜɨɣ�
ɫɢɧɞɪɨɦ� ɜ� ɤɨɫɬɹɯ� ɨɞɢɧɚɤɨɜɨ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɥɫɹ� ɤɚɤ� ɩɪɢ� ɧɨɪɦɚɥɶɧɵɯ�
ɡɧɚɱɟɧɢɹɯ�ɆɉɄɌ��ɜ�������ɫɥɭɱɚɟɜ���ɬɚɤ�ɢ�ɩɪɢ�ɨɫɬɟɨɩɟɧɢɢ��ɜ�������
ɫɥɭɱɚɟɜ��� ɢ�ɩɪɢ�ɨɫɬɟɨɩɨɪɨɡɟ� �ɜ� ������ɫɥɭɱɚɟɜ���ɉɪɢ� ɷɬɨɦ�ɜɵɹɜɥɟɧɚ�
ɞɨɫɬɨɜɟɪɧɚɹ� ɫɜɹɡɶ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ� ɜ� ɩɨɡɜɨɧɨɱɧɢɤɟ� ɜ� ���� ����
ɱɟɥ�� ɢ� ɫɨɱɟɬɚɧɢɹ� ɛɨɥɟɣ� ɜ� ɤɪɭɩɧɵɯ� ɫɭɫɬɚɜɚɯ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɢ�
ɜ� ɩɨɡɜɨɧɨɱɧɢɤɟ� ɜ� ���� ɫ� ɨɫɬɟɨɩɨɪɨɡɨɦ�� Ʉɪɨɦɟ� ɷɬɨɝɨ� ɧɚɛɥɸɞɚɥɢɫɶ�
ɞɪɭɝɢɟ� ɤɥɢɦɚɤɬɟɪɢɱɟɫɤɢɟ� ɧɚɪɭɲɟɧɢɹ� �ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɟ��
ɧɟɣɪɨɜɟɝɟɬɚɬɢɜɧɵɟ��ɭɪɨɝɟɧɢɬɚɥɶɧɵɟ���ɉɨɫɥɟ�ɩɨɞɬɜɟɪɠɞɟɧɢɹ�ɞɢɚɝɧɨɡɚ�
ɛɵɥɚ� ɧɚɡɧɚɱɟɧɚ� ɤɨɪɪɢɝɢɪɭɸɳɚɹ� ɬɟɪɚɩɢɹ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɨ� ɧɚɲɢɦ� ɞɚɧɧɵɦ�� ɨɬɦɟɱɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɧɨɪɦɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɦɢɧɟɪɚɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɭ�ɠɟɧɳɢɧ�ɫɬɚɪɲɟ����ɥɟɬ�ɟɳɟ�
ɞɨ� ɧɚɫɬɭɩɥɟɧɢɹ� ɦɟɧɨɩɚɭɡɵ�� Ɇɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɨɫɬɟɨɩɟɧɢɢ� ɜɵɹɜɥɹɥɨɫɶ� ɭ� ɠɟɧɳɢɧ� ɫ� ɞɥɢɬɟɥɶɧɨɫɬɶɸ� ɦɟɧɨɩɚɭɡɵ�
ɞɨ� �� ɥɟɬ� ɜɤɥɸɱɢɬɟɥɶɧɨ�� ɉɨɤɚɡɚɬɟɥɢ� ɨɫɬɟɨɩɨɪɨɡɚ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɜ�
ɩɪɟɦɟɧɨɩɚɭɡɟ�� ɭɜɟɥɢɱɢɜɚɥɢɫɶ� ɫ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ� ɦɟɧɨɩɚɭɡɵ��
ɢ� ɞɨɫɬɢɝɚɹ� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɩɪɢ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɦɟɧɨɩɚɭɡɵ�
ɛɨɥɟɟ����ɥɟɬ��ɋ�ɧɚɲɟɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ��ɧɟɨɛɯɨɞɢɦ�ɤɨɦɩɥɟɤɫɧɵɣ�ɩɨɞɯɨɞ�
ɤ�ɞɢɚɝɧɨɫɬɢɤɟ�ɨɫɬɟɨɩɟɧɢɢ�ɢ�ɨɫɬɟɨɩɨɪɨɡɚ��ɉɨɤɚɡɚɬɟɥɢ�ɞɟɧɫɢɬɨɦɟɬɪɢɢ�
ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɜ� ɩɨɥɧɨɦ� ɨɛɴɟɦɟ�� Ɋɟɡɭɥɶɬɚɬɵ� ɫɬɚɧɞɚɪɬɧɨɝɨ�
ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɤɪɨɜɢ� ɦɚɥɨɢɧɮɨɪɦɚɬɢɜɧɵɟ� ɢ� ɧɟ� ɦɨɝɭɬ�
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɞɥɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢɡɦɟɧɟɧɢɣ� ɜ�
ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�

267(232526,6�$7�:20(1�2)�7+(�3267�&/,0$&7(5,&�
3(5,2'
,�9��*DEGUDNKPDQRYD��2�<��=XERYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��2�%��.DOLQNLQD
6DPDUD�6WDWH�0HGLFDO�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ�� 3RVWPHQRSDXVDO� RVWHRSRURVLV� ±� D� GLVHDVH� ZKLFK� LV� EDVHG�
RQ�D�SURJUHVVLYH�ORVV�RI�ERQH�WLVVXH�DIWHU�QDWXUDO�RU�LQGXFHG�PHQRSDXVH��
$FFRUGLQJ�WR�WKH�:+2�H[SHUWV��WKH�IUHTXHQF\�RI�RVWHRSRURVLV�LV�WKH�WKLUG�
ODUJHVW�LQ�WKH�ZRUOG�DIWHU�FDUGLR�YDVFXODU�GLVHDVHV�DQG�GLDEHWHV��6LWXDWLRQ�
ZLWK�RVWHRSRURVLV�DUH�FDOOHG�³VLOHQW�HSLGHPLF´�EHFDXVH�ERQH� ORVV�RFFXUV�
JUDGXDOO\� DQG� LV� RIWHQ� GLDJQRVHG� RQO\� DIWHU� IUDFWXUHV� ��7KH� VWUXFWXUH� RI�
WKH� SULPDU\� RVWHRSRURVLV� LV� SRVWPHQRSDXVDO� RVWHRSRURVLV�� ����� ����
VHFRQGDU\�� ,Q� KLJKO\� GHYHORSHG� FRXQWULHV�� SULPDU\� RVWHRSRURVLV� DIIHFWV�
��±���� RI� SRVWPHQRSDXVDO� ZRPHQ��$LP�� 7R� VWXG\� WKH� UHODWLRQVKLS� RI�
LQGLFDWRUV�RI�ERQH�PLQHUDO�GHQVLW\�DQG�ERQH�PLQHUDO�FRQWHQW�LQ�ZRPHQ�RI�
GLIIHUHQW�DJH�JURXSV��WKH�YDOXH�RI�WKHVH�SDUDPHWHUV�LQ�WKH�HDUO\�GLDJQRVLV�RI�
RVWHRSRURVLV��(VWLPDWHV�RI�IUDFWXUHV��WKH�FKRLFH�RI�WKH�RSWLPDO�PDQDJHPHQW�
RI�SDWLHQWV��0DWHULDOV�DQG�PHWKRGV��7KH�PDWHULDOV�IRU�WKH�SUHVHQW�VWXG\�DUH�
EDVHG�RQ�FOLQLFDO�DQG�ODERUDWRU\�VWXGLHV�LQ�����ZRPHQ�DJHG����WR����\HDUV�
ZLWK� YDULRXV� VRPDWLF� GLVHDVHV�� ,QYHVWLJDWLRQ� RI� ERQH�ZDV� SHUIRUPHG� E\�
PHDVXULQJ�ERQH�PLQHUDO�GHQVLW\�E\�GXDO�HQHUJ\�;�UD\�RVWHRGHQVLWRPHWU\�
125/$1'��86$��DW� WKH� OXPEDU� VSLQH�DQG� WKH� IHPRUDO�QHFN��$IWHU� WKH�
VXUYH\�ZDV�DVVLJQHG�FRUUHFWLYH�WKHUDS\��5HVXOWV��1RUPDO�PDLQWHQDQFH�RI�
ERQH�PLQHUDO�GHQVLW\��%0'��ZDV�GHWHFWHG�LQ�������������RVWHRSHQLD�LQ����
��������ZRPHQ��RVWHRSRURVLV�±�LQ������������SDWLHQWV��1RWHG�D�GHFUHDVH�
LQ�WKH�QRUPDO�OHYHOV�RI�%0'���±���\HDUV��FRPSDUHG�ZLWK�D�JURXS�RI���±
���\HDUV�ZH�EHOLHYH� LV�GXH� WR� WZR�PDLQ�FKDUDFWHULVWLFV�RI� WKH� UHOHDVH�RI�
ERQH�PHWDEROLVP��HDFK�RI�ZKLFK�OHDGV�WR�D�UHGXFWLRQ�RI�ERQH�PDVV��0RUH�
WKDQ�WZR�WKLUGV���������SDWLHQWV�FRPSODLQHG�RI�EDFN�SDLQ��$QDO\VLV�RI�WKH�
UHODWLRQVKLS�RI�SDLQ�LQ�WKH�ERQHV�ZLWK�LQGLFDWRUV�RI�ERQH�PLQHUDO�GHQVLW\�LQ�
ZRPHQ�RYHU����\HDUV�VKRZHG�WKDW�WKH�SDLQ�LQ�WKH�ERQHV�HTXDOO\�RIWHQ�PHW�
XQGHU�QRUPDO�%0'�YDOXHV��LQ�������RI�FDVHV���DQG�LQ�RVWHRSHQLD���������
DQG�RVWHRSRURVLV� �������FDVHV���$W� WKH�VDPH� WLPH�UHYHDOHG�D�VLJQL¿FDQW�
DVVRFLDWLRQ� RI� SDLQ� LQ� WKH� VSLQH� LQ� ���� ���� SHRSOH�� DQG� D� FRPELQDWLRQ�
RI�SDLQ�LQ�WKH�ODUJH�MRLQWV�RI�WKH�ORZHU�H[WUHPLWLHV�DQG�WKH�VSLQH�LQ�����
ZLWK�RVWHRSRURVLV��%HVLGHV�REVHUYHG�RWKHU�PHQRSDXVDO�GLVRUGHUV��SV\FKR�
HPRWLRQDO�� QHXUR�� XURJHQLWDO���$IWHU� FRQ¿UPDWLRQ� RI� WKH� GLDJQRVLV� ZDV�
DVVLJQHG�FRUUHFWLYH�WKHUDS\��&RQFOXVLRQ��7KXV��RXU�GDWD�VKRZHG�D�GHFUHDVH�
RI�QRUPDO�YDOXHV�RI�ERQH�PLQHUDO�GHQVLW\�LQ�ZRPHQ�RYHU����\HDUV�EHIRUH�
PHQRSDXVH��7KH�PD[LPXP�YDOXH�RI�LQGLFDWRUV�RI�RVWHRSHQLD�ZDV�GHWHFWHG�
LQ�ZRPHQ�ZLWK�PHQRSDXVH�GXUDWLRQ�XS�WR���\HDUV��2VWHRSRURVLV�LV�GH¿QHG�
LQGLFDWRUV� SUHPHQRSDXVDO� LQFUHDVHV� ZLWK� GXUDWLRQ� RI� PHQRSDXVH�� DQG�
UHDFKLQJ�PD[LPXP�YDOXHV�GXULQJ�WKH�GXUDWLRQ�RI�PHQRSDXVH�IRU�RYHU����
\HDUV��)URP�RXU�SRLQW�RI�YLHZ��D�FRPSUHKHQVLYH�DSSURDFK�WR�WKH�GLDJQRVLV�
RI� RVWHRSHQLD� DQG� RVWHRSRURVLV�� 'HQVLWRPHWU\� LQGLFDWRUV� QHHG� WR� EH�
FRQVLGHUHG�LQ�LWV�HQWLUHW\��7KH�UHVXOWV�RI�VWDQGDUG�EORRG�FKHPLVWU\�DQG�OLWWOH�
LQIRUPDWLRQ�DORQH�FDQ�QRW�EH�XVHG� IRU� WKH�GLDJQRVLV�RI�FKDQJHV� LQ�ERQH�
WLVVXH�
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ɉɊȿȾɂɄɌɈɊɇȺə�ȾɂȺȽɇɈɋɌɂɄȺ�ɂ�Ʌȿɑȿɇɂȿ�
ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ�ȼȺȽɂɇɈɁȺ�
ɇ�ȼ��Ɇɚɪɬɵɧɨɜɚ��ɉ�ɇ��Ⱥɪɝɚɫɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɋ�ȼ��ɋɬɭɥɨɜɚ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɪɨɛɥɟɦɚ�ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ�ɜɚɝɢɧɨɡɚ�ɨɫɬɚɟɬɫɹ�ɧɟɪɟɲɟɧɧɨɣ�
ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ��ɂɦɟɸɳɢɟɫɹ�ɫɩɨɫɨɛɵ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
ɩɨɡɜɨɥɹɸɬ�ɞɨɫɬɢɱɶ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ��ɧɨ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɶ�
ɬɚɤɨɜɚ��ɱɬɨ�����ɠɟɧɳɢɧ�ɢɦɟɸɬ�ɪɟɰɢɞɢɜ�ɜ�ɬɟɱɟɧɢɟ�ɩɟɪɜɵɯ��±��ɦɟɫɹɰɟɜ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɟɨɛɯɨɞɢɦɨ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�
ɢ� ɥɟɱɟɛɧɵɟ� ɦɟɪɨɩɪɢɹɬɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ�
ɤɪɢɬɟɪɢɟɜ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɪɟɰɢɞɢɜɢɪɭɸɳɟɝɨ�ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ�
ɜɚɝɢɧɨɡɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɵɯ�
ɡɚɞɚɱ� ɩɪɨɜɟɞɟɧɨ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɢ� ɥɟɱɟɧɢɟ� ���� ɠɟɧɳɢɧ� ɪɚɧɧɟɝɨ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ����±���ɥɟɬ��ɫ�ɞɢɚɝɧɨɡɨɦ�ɪɟɰɢɞɢɜɢɪɭɸɳɢɣ�
ɛɚɤɬɟɪɢɚɥɶɧɵɣ� ɜɚɝɢɧɨɡ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɜ� �� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɦ�
ɨɬɞɟɥɟɧɢɢ� ȽȻɍɁ� ɋɈ� ɋɚɦɚɪɫɤɚɹ� ɝɨɪɨɞɫɤɚɹ� ɤɥɢɧɢɱɟɫɤɚɹ� ɛɨɥɶɧɢɰɚ�
ʋ�� ɢɦ�� ɇ�Ⱥ�� ɋɟɦɚɲɤɨ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ� ɧɨɪɦɚɬɢɜɚɦɢ� ɢ� ɩɪɚɜɢɥɚɦɢ�*RRG�&OLQLFDO� 3UDFWLFH��
Ʉɪɢɬɟɪɢɹɦɢ� ɜɤɥɸɱɟɧɢɹ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɠɟɧɳɢɧɵ� ɪɚɧɧɟɝɨ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ� ɧɚɥɢɱɢɟɦ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɤɪɢɬɟɪɢɟɜ�
ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ� ɜɚɝɢɧɨɡɚ�� Ʉɪɢɬɟɪɢɢ� ɢɫɤɥɸɱɟɧɢɹ� ±� ɠɟɧɳɢɧɵ� ɫ�
ɢɦɦɭɧɨɞɟɮɢɰɢɬɧɵɦɢ� ɫɨɫɬɨɹɧɢɹɦɢ�� Ƚɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ� ɫɨɫɬɚɜɢɥɚ� ���
ɠɟɧɳɢɧ� �ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ��� ɝɪɭɩɩɚ�ɫɪɚɜɧɟɧɢɹ�±����ɠɟɧɳɢɧ�
�ɩɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ���ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɢ�ɥɟɱɟɧɢɢ�
ɜ�ɋɚɦɚɪɫɤɨɣ�ȽɄȻ�ʋ��ɢɦ��ɇ�Ⱥ��ɋɟɦɚɲɤɨ�ɜ������ɝ��Ɋɟɡɭɥɶɬɚɬɵ��ɑɟɪɟɡ�
�±��ɦɟɫɹɰɚ�ɩɨɫɥɟ�ɨɤɨɧɱɚɧɢɹ�ɥɟɱɟɧɢɹ�ɭ�ɠɟɧɳɢɧ�ɜ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�
±� ɪɟɰɢɞɢɜ� ɡɚɛɨɥɟɜɚɧɢɹ� ɭ� ���� ɢɫɫɥɟɞɭɟɦɵɯ�� ɱɟɪɟɡ� �±�� ɦɟɫɹɰɚ� ±�
�����ɉɪɢ�ɤɨɧɬɪɨɥɶɧɨɦ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɠɟɧɳɢɧ�� ɤɨɬɨɪɵɦ�ɩɪɢɦɟɧɹɥɢ�
ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ� ɫɯɟɦɭ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ� ɩɨ� ɨɤɨɧɱɚɧɢɢ� ɤɭɪɫɚ�
ɩɨɫɥɟ���� ��� ��ɦɟɧɫɬɪɭɚɥɶɧɵɯ�ɰɢɤɥɨɜ��ɪɟɰɢɞɢɜ�ɨɬɫɭɬɫɬɜɨɜɚɥ�ɭ������
ɛɨɥɶɧɵɯ�� ɑɟɪɟɡ� �� ɦɟɫɹɰɚ� ɪɟɰɢɞɢɜ� ɧɚɛɥɸɞɚɥɫɹ� ɭ� �±���� ɱɟɪɟɡ� ��
ɦɟɫɹɰɟɜ� ±� ɭ� ��±����� ȼɵɜɨɞɵ�� Ⱦɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɛɵɥɚ� ɜɵɛɪɚɧɚ� ɝɪɭɩɩɚ� ɢɡ� ��� ɠɟɧɳɢɧ� ɫ� ɪɟɰɢɞɢɜɢɪɭɸɳɢɦ� ɬɟɱɟɧɢɟɦ�
ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ� ɜɚɝɢɧɨɡɚ�� ɧɚɯɨɞɢɜɲɢɦɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɫɟɩɬɢɱɟɫɤɨɦ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� ɝɨɪɨɞɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ�ʋ��
ɢɦ�� ɇ�Ⱥ�� ɋɟɦɚɲɤɨ�� ɤɨɬɨɪɵɦ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɨɜɵɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�
ɢ� ɥɟɱɟɛɧɵɟ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ� ɛɚɤɬɟɪɢɚɥɶɧɨɦɭ� ɜɚɝɢɧɨɡɭ�� Ƚɪɭɩɩɚ�
ɤɨɧɬɪɨɥɹ�ɫɨɫɬɚɜɢɥɚ����ɠɟɧɳɢɧ��ɤɨɬɨɪɵɦ�ɩɪɨɜɨɞɢɥɢ�ɬɪɚɞɢɰɢɨɧɧɭɸ�
ɞɢɚɝɧɨɫɬɢɤɭ� ɢ� ɥɟɱɟɧɢɟ�� ɇɚ� ɷɬɚɩɟ� ɞɨɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɪɟɰɢɞɢɜɚ�ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ�ɜɚɝɢɧɨɡɚ� ɡɧɚɱɢɦɵɦ�ɹɜɥɹɟɬɫɹ�ɨɩɪɟɞɟɥɟɧɢɟ�
ɢɧɬɟɪɥɟɣɤɢɧɚ� �� ɢ� ,J$�� ,J*�� ,J0� ɜɨ� ɜɥɚɝɚɥɢɳɧɨɣ� ɠɢɞɤɨɫɬɢ��
Ⱥɥɶɬɟɪɧɚɬɢɜɧɚɹ� ɫɯɟɦɚ� ɥɟɱɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɨɬɜɪɚɬɢɬɶ� ɩɨɥɧɭɸ�
ɷɥɢɦɢɧɚɰɢɸ� ɥɚɤɬɨɮɥɨɪɵ� ɢ� ɧɚɱɚɬɶ� ɥɟɱɟɧɢɟ� ɧɚ� ɪɚɧɧɟɣ� ɫɬɚɞɢɢ�
ɪɟɰɢɞɢɜɢɪɨɜɚɧɢɹ�ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ�ɜɚɝɢɧɨɡɚ�
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,QWURGXFWLRQ�� $V� RI� QRZDGD\V�� WKH� SUREOHP� RI� EDFWHULDO� YDJLQRVLV� VWLOO�
UHPDLQV�XQVROYHG��$YDLODEOH�PHWKRGV�RI�GLDJQRVLV�DQG�WUHDWPHQW�DOORZ�XV�
WR�DFKLHYH�VKRUW�WHUP�UHVXOWV��EXW�WKH�UHDOLW\�LV�WKDW�����RI�ZRPHQ�KDYH�D�
UHODSVH�ZLWKLQ�WKH�¿UVW��±��PRQWKV��7KXV��LW�LV�QHFHVVDU\�WR�RSWLPL]H�WKH�
GLDJQRVWLF�DQG�WKHUDSHXWLF�PHDVXUHV��$LP��2SWLPL]DWLRQ�RI�µWKH�GLDJQRVLV�
DQG� WUHDWPHQW� RI� UHFXUUHQW� EDFWHULDO� YDJLQRVLV¶� FULWHULD�� 0DWHULDOV� DQG�
PHWKRGV��7R�VROYH�WKH�SUREOHPV�H[DPLQHG�DQG�WUHDWHG�����ZRPHQ�HDUO\�
UHSURGXFWLYH� DJH� ���±��� \HDUV�� ZLWK� D� GLDJQRVLV� RI� UHFXUUHQW� EDFWHULDO�
YDJLQRVLV� LV� �� J\QHFRORJ\� GHSDUWPHQW�*%8=�&2�6DPDUD�&LW\�&OLQLFDO�
+RVSLWDO�ʋ��1�$�� 6HPDVKNR�� 7KH� VWXG\� ZDV� SHUIRUPHG� LQ� DFFRUGDQFH�
ZLWK� LQWHUQDWLRQDO� QRUPV� DQG� UXOHV� *RRG� &OLQLFDO� 3UDFWLFH�� ,QFOXVLRQ�
FULWHULD� ZHUH� ZRPHQ� RI� UHSURGXFWLYH� DJH� ZLWK� HDUO\� DYDLODELOLW\� RI�
ODERUDWRU\� FULWHULD� IRU� EDFWHULDO� YDJLQRVLV� ([FOXVLRQ� FULWHULD� ±� ZRPHQ�
ZLWK�LPPXQRGH¿FLHQF\�VWDWHV��7KH�FRQWURO�JURXS�FRQVLVWHG�RI����ZRPHQ�
�UHWURVSHFWLYH�DQDO\VLV��DQG�D�FRPSDULVRQ�JURXS�RI����ZRPHQ��SURVSHFWLYH�
DQDO\VLV��ZHUH�H[DPLQHG�DQG�WUHDWHG�LQ�6DPDUD�*.%�ʋ��1�$��6HPDVKNR�
LQ�������5HVXOWV���±��PRQWKV�DIWHU�WKH�HQG�RI�WUHDWPHQW�IRU�ZRPHQ�LQ�WKH�
FRPSDULVRQ�JURXS�±�D�UHODSVH�LQ�����RI�VXEMHFWV�DIWHU��±��PRQWKV�±������$�
PRQLWRULQJ�VWXG\�RI�ZRPHQ�ZKR�XVHG�DOWHUQDWLYH�VFKHPH�IRU�WKH�GLDJQRVLV�
DQG�WUHDWPHQW�DW�WKH�HQG�RI�WKH�FRXUVH�DIWHU���������PHQVWUXDO�F\FOHV�UHODSVH�
ZDV�DEVHQW�LQ������RI�SDWLHQWV��$IWHU���PRQWKV��UHFXUUHQFH�ZDV�REVHUYHG�LQ�

�����LQ���PRQWKV�±���±�����&RQFOXVLRQ��7R�DFKLHYH�WKH�REMHFWLYHV�RI�WKH�
VWXG\�ZH�VHOHFWHG�D�JURXS�RI����ZRPHQ�ZLWK�UHODSVLQJ�EDFWHULDO�YDJLQRVLV��
ZKR� ZHUH� WUHDWHG� LQ� VHSWLF� J\QHFRORJ\� GHSDUWPHQW� RI� &LW\� &OLQLFDO�
+RVSLWDO� ʋ�� 1�$�� 6HPDVKNR� DQG� ZKR� XQGHUZHQW� QHZ� GLDJQRVWLF� DQG�
WKHUDSHXWLF�PHDVXUHV�IRU�EDFWHULDO�YDJLQRVLV��7KH�FRQWURO�JURXS�FRQVLVWHG�
RI����ZRPHQ�ZKR�XQGHUZHQW�WUDGLWLRQDO�GLDJQRVWLFV�DQG�WUHDWPHQW��$W�WKH�
VWDJH�RI�SUH�FOLQLFDO�PDQLIHVWDWLRQV�RI�UHFXUUHQW�EDFWHULDO�YDJLQRVLV�RQH�RI�
WKH�PRVW� LPSRUWDQW� WKLQJV�LV� WKH�GHWHUPLQDWLRQ�RI� LQWHUOHXNLQ���DQG�,J$��
,J*��,J0�LQ�WKH�YDJLQDO�ÀXLG��7KH�DOWHUQDWLYH�PHWKRG�RI�WUHDWPHQW�SUHYHQWV�
FRPSOHWH�HOLPLQDWLRQ�RI� ODFWRÀRUD�DQG�DOORZV�VWDUWLQJ�HDUO\� WUHDWPHQW�DW�
WKH�VWDJH�RI�EDFWHULDO�YDJLQRVLV�UHFXUUHQFH�

ɈɉɕɌ�ɉɊɂɆȿɇȿɇɂə�ȽɂɇȿɉɊɂɋɌɈɇȺ�
�ɆɂɎȿɉɊɂɋɌɈɇȺ��ɍ�ȻɈɅɖɇɕɏ�ɆɂɈɆɈɃ�ɆȺɌɄɂ
ɘ�ȿ��Ʉɢɰɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɗ��Ⱦɨɛɪɨɯɨɬɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍ� ɠɟɧɳɢɧ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɩɟɪɢɨɞɚ� ɜ� ɫɬɪɭɤɬɭɪɟ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɦɢɨɦɚ� ɦɚɬɤɢ� ɡɚɧɢɦɚɟɬ� ɨɞɧɨ� ɢɡ�
ɜɟɞɭɳɢɯ�ɦɟɫɬ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɞɨɤɚɡɚɧɧɵɦ�ɷɬɢɨɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɦɢ�
ɮɚɤɬɨɪɚɦɢ� ɪɚɡɜɢɬɢɹ� ɦɢɨɦɵ� ɦɚɬɤɢ� ɹɜɥɹɸɬɫɹ� ɩɨɥɨɜɵɟ� ɫɬɟɪɨɢɞɵ��
ɬɤɚɧɟɜɵɟ� ɝɨɪɦɨɧɵ� ɪɨɫɬɚ� ɢ� ɝɟɧɟɬɢɱɟɫɤɚɹ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ�� ɋ�
ɭɱɟɬɨɦ�ɜɟɞɭɳɟɣ�ɪɨɥɢ�ɩɨɥɨɜɵɯ�ɫɬɟɪɨɢɞɨɜ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɦɢɨɦɵ�ɦɚɬɤɢ�
ɹɜɥɹɸɬɫɹ�ɩɪɟɩɚɪɚɬɵ�ɫ�ɚɧɬɢɝɨɪɦɨɧɚɥɶɧɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ��©Ƚɢɧɟɩɪɢɫɬɨɧª�
±� ɫɢɧɬɟɬɢɱɟɫɤɢɣ� ɫɬɟɪɨɢɞɧɵɣ� ɩɪɟɩɚɪɚɬ�� ɤɨɧɤɭɪɟɧɬɧɵɣ� ɢɧɝɢɛɢɬɨɪ�
ɩɪɨɝɟɫɬɟɪɨɧɚ�� Ʉɥɢɧɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɨɛɭɫɥɨɜɥɟɧ�
ɛɥɨɤɢɪɨɜɚɧɢɟɦ� ɞɟɣɫɬɜɢɹ� ɩɪɨɝɟɫɬɟɪɨɧɚ� ɧɚ� ɭɪɨɜɧɟ� ɪɟɰɟɩɬɨɪɨɜ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɟɩɚɪɚɬɚ�©Ƚɢɧɟɩɪɢɫɬɨɧª�ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɟɝɨ� ɜ� ɥɟɱɟɧɢɢ� ɫɢɦɩɬɨɦɧɨɣ� ɦɢɨɦɵ� ɦɚɬɤɢ� ɪɚɡɦɟɪɨɦ�
ɞɨ� ��� ɧɟɞɟɥɶ� ɭɫɥɨɜɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɯɨɞɟ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɟɩɚɪɚɬɚ� ɧɚ� ɛɚɡɟ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɬɞɟɥɟɧɢɹ�Ƚɨɪɨɞɫɤɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ʋ��ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ�
ɝ�� Ɇɨɫɤɜɵ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɤɨɦɩɥɟɤɫɧɨɟ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ�ɢ�ɥɟɱɟɧɢɟ����ɛɨɥɶɧɵɯ�ɦɢɨɦɨɣ�ɦɚɬɤɢ��Ʉɪɢɬɟɪɢɣ�ɨɬɛɨɪɚ�
ɜ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ±� ɫɢɦɩɬɨɦɧɚɹ�ɦɢɨɦɚ�ɦɚɬɤɢ� ɞɨ� ��� ɧɟɞɟɥɶ� ɭɫɥɨɜɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɂɡ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɫɤɥɸɱɚɥɢɫɶ� ɛɨɥɶɧɵɟ� ɦɢɨɦɨɣ�
ɦɚɬɤɢ� ɫ� ɭɡɥɚɦɢ� �� ɬɢɩɚ� ɫɭɛɫɟɪɨɡɧɨɣ� ɢ� ɫɭɛɦɭɤɨɡɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ��
ɩɨɥɢɩɚɦɢ� ɷɧɞɨɦɟɬɪɢɹ�� ɚɬɢɩɢɱɟɫɤɨɣ� ɝɢɩɟɪɩɥɚɡɢɟɣ� ɢ� ɪɚɤɨɦ� ɬɟɥɚ�
ɦɚɬɤɢ�� ɨɩɭɯɨɥɹɦɢ� ɹɢɱɧɢɤɨɜ� ɢ� ɦɨɥɨɱɧɵɯ� ɠɟɥɟɡ�� ɫ� ɩɨɞɨɡɪɟɧɢɟɦ� ɧɚ�
ɫɚɪɤɨɦɭ� ɦɚɬɤɢ�� ɨɫɬɪɵɦɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɨɪɝɚɧɨɜ�
ɦɚɥɨɝɨ� ɬɚɡɚ�� ɬɹɠɟɥɨɣ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɤɢ�
ɛɨɥɟɟ����ɥɟɬ��ɪɚɡɦɟɪɵ�ɦɚɬɤɢ�ɛɨɥɟɟ����ɧɟɞɟɥɶ�ɭɫɥɨɜɧɨɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɚɥɥɟɪɝɢɱɟɫɤɢɟ� ɪɟɚɤɰɢɢ� ɧɚ� ɦɢɮɟɩɪɢɫɬɨɧ�� ɛɟɪɟɦɟɧɧɨɫɬɶ�� ɥɚɤɬɚɰɢɹ��
ɉɪɟɩɚɪɚɬ�©Ƚɢɧɟɩɪɢɫɬɨɧª�ɧɚɡɧɚɱɚɥɫɹ����ɩɚɰɢɟɧɬɤɚɦ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����
ɞɨ����ɥɟɬ�������������ɜ�ɞɨɡɟ����ɦɝ�ɟɠɟɞɧɟɜɧɨ�ɩɟɪɨɪɚɥɶɧɨ�ɜ�ɬɟɱɟɧɢɟ�
��ɢ� ɦɟɫɹɰɟɜ�� ɥɟɱɟɧɢɟ� ɧɚɱɢɧɚɥɨɫɶ� ɫɨ� ɜɬɨɪɨɝɨ� ɞɧɹ� ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�
ɰɢɤɥɚ�� ɉɪɢ� ɫɛɨɪɟ� ɚɧɚɦɧɟɡɚ� ��� ɩɚɰɢɟɧɬɨɤ� ɩɪɟɞɴɹɜɥɹɥɢ� ɠɚɥɨɛɵ� ɧɚ�
ɨɛɢɥɶɧɵɟ� ɦɟɧɫɬɪɭɚɰɢɢ�� ��� ɢɡ� ɧɢɯ� ±� ɧɚ� ɛɨɥɟɡɧɟɧɧɵɟ� ɦɟɧɫɬɪɭɚɰɢɢ��
���±�ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɟ� �ɨɬ���ɞɨ����ɞɧɟɣ���ȼ�ɩɪɨɰɟɫɫɟ�ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɤɥɢɧɢɤɨ�ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ��
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ� ɢ� ɥɚɛɨɪɚɬɨɪɧɵɟ�� ɜɤɥɸɱɚɸɳɢɟ� ɍɁɂ� ɨɪɝɚɧɨɜ�
ɦɚɥɨɝɨ� ɬɚɡɚ�� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɝɨɪɦɨɧɚɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� ɯɨɞɟ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɞɨ� ɧɚɱɚɥɚ� ɩɪɢɟɦɚ� ɩɪɟɩɚɪɚɬɚ�
ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ� ɞɨɫɬɨɜɟɪɧɨɟ� ɫɧɢɠɟɧɢɟ� ɨɫɧɨɜɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɨɛɳɟɤɥɢɧɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɤɪɨɜɢ� �ɝɟɦɨɝɥɨɛɢɧɚ�� ɷɪɢɬɪɨɰɢɬɨɜ� ɢ�
ɝɟɦɚɬɨɤɪɢɬɚ���Ⱥɧɟɦɢɹ�,±,,�ɫɬɟɩɟɧɢ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ�����ɩɚɰɢɟɧɬɨɤ��
ɋɪɟɞɧɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɅȽ��ɎɋȽ��ɷɫɬɪɚɞɢɨɥɚ�ɢ�ɩɪɨɝɟɫɬɟɪɨɧɚ�ɭ�ɩɚɰɢɟɧɬɨɤ�
ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɩɪɟɞɟɥɚɯ� ɪɟɮɟɪɟɧɫɧɵɯ� ɡɧɚɱɟɧɢɣ�� ɭɫɬɚɧɨɜɥɟɧɧɵɯ�
ɞɥɹ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɢ� ɧɟ� ɢɦɟɥɢ� ɞɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɨɜɟɞɟɧɧɨɣ�ɬɟɪɚɩɢɢ�ɨɰɟɧɢɜɚɥɚɫɶ�ɱɟɪɟɡ���ɢ���ɦɟɫɹɰɟɜ�
ɩɪɢɟɦɚ� ©Ƚɢɧɟɩɪɢɫɬɨɧɚª�� ɱɟɪɟɡ� �� ɦɟɫɹɰɚ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɩɪɢɟɦɚ�
ɩɪɟɩɚɪɚɬɚ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɥɢɧɢɱɟɫɤɨɝɨ�
ɚɧɚɥɢɡɚ�ɤɪɨɜɢ�ɭɫɬɚɧɨɜɥɟɧɨ�ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�ɱɚɫɬɨɬɵ�ɚɧɟɦɢɢ��ȼ�
ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɝɨɪɦɨɧɚɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ�ɭɪɨɜɟɧɶ�ɷɫɬɪɚɞɢɨɥɚ�
ɧɟ� ɨɬɥɢɱɚɥɫɹ� ɨɬ� ɢɫɯɨɞɧɨɝɨ�� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɨɝɟɫɬɟɪɨɧɚ� ɫɨɯɪɚɧɹɥɫɹ� ɧɚ�
ɬɨɦ�ɠɟ�ɭɪɨɜɧɟ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɞɚɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɧɚɯɨɞɢɥɢɫɶ�
ɜ�ɩɪɟɞɟɥɚɯ�ɧɨɪɦɚɬɢɜɧɵɯ�ɡɧɚɱɟɧɢɣ�ɞɥɹ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɉɪɢ�
ɢɡɭɱɟɧɢɢ�ɞɢɧɚɦɢɤɢ�ɪɚɡɦɟɪɨɜ�ɦɚɬɤɢ�ɢ�ɦɢɨɦɚɬɨɡɧɵɯ�ɭɡɥɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�
ɢ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�ɨɬɦɟɱɟɧɨ�ɭɦɟɧɶɲɟɧɢɟ�ɨɛɴɟɦɚ�ɦɚɬɤɢ�ɜ������ɪɚɡ�ɱɟɪɟɡ�
��ɦɟɫɹɰɚ�ɬɟɪɚɩɢɢ��ɜ�����ɪɚɡɚ�ɱɟɪɟɡ���ɦɟɫɹɰɟɜ�ɥɟɱɟɧɢɹ��ɑɟɪɟɡ���ɦɟɫɹɰɚ�
ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɥɟɱɟɧɢɹ� ɨɬɦɟɱɚɥɨɫɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ�
ɨɛɴɟɦɚ�ɦɚɬɤɢ� �ɜ������ɪɚɡ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɚɧɧɵɦɢ�ɱɟɪɟɡ���ɦɟɫɹɰɟɜ�
ɬɟɪɚɩɢɢ��� ɨɞɧɚɤɨ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɫɯɨɞɧɵɦɢ� ɞɚɧɧɵɦɢ� ɪɚɡɦɟɪɵ�
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ɦɚɬɤɢ� ɛɵɥɢ� ɜ� ���� ɪɚɡ� ɦɟɧɶɲɟ�� ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɩɨ�
ɞɚɧɧɵɦ�ɞɨɩɩɥɟɪɨɦɟɬɪɢɢ��ɱɟɪɟɡ���ɦɟɫɹɰɚ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�ɭɦɟɧɶɲɢɥɚɫɶ�
ɜ� ɫɪɟɞɧɟɦ�ɧɚ� ������ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɟɪɜɨɧɚɱɚɥɶɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ��
ȼɵɜɨɞɵ�� Ʉɥɢɧɢɱɟɫɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɯɨɪɨɲɚɹ� ɩɟɪɟɧɨɫɢɦɨɫɬɶ�
ɩɪɟɩɚɪɚɬɚ� ©Ƚɢɧɟɩɪɢɫɬɨɧª� ɩɨɡɜɨɥɹɟɬ� ɭɫɩɟɲɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ� ɟɝɨ� ɩɪɢ�
ɥɟɱɟɧɢɢ�ɥɟɣɨɦɢɨɦɵ�ɦɚɬɤɢ�ɭ�ɠɟɧɳɢɧ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ�

(;3(5,(1&(�2)�*<1(35,6721��0<3+(35,6721��
$33/,&$7,21�$7�7+(�352&(66�2)�87(586�0<20$�
75($70(17
<�(��.LWVHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��<�(��'REURNKRWRYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��8WHUXV�0\RPD�RFFXSLHV�RQH�RI�WKH�OHDGLQJ�SODFHV�LQ�VWUXFWXUH�
RI�J\QHFRORJLF�SUREOHPV�RI�ZRPHQ�RI�WKH�UHSURGXFWLYH�SHULRG��7KH�SURYHG�
HWLRSDWKRJHQHWLF�IDFWRUV�RI�GHYHORSPHQW�RI�XWHUXV�P\RPD�QRZDGD\V�DUH�
VH[�VWHURLGV��IDEULF�KRUPRQHV�RI�JURZWK�DQG�JHQHWLF�SUHGLVSRVLWLRQ��7DNLQJ�
LQWR�DFFRXQW�WKH�OHDGLQJ�UROH�RI�VH[�VWHURLGV�LQ�SDWKRJHQ\�RI�XWHUXV�P\RPDV�
WKH�PDLQ�PHGLFLQH�KHUH�DUH�WKRVH�ZLWK�DQWL�KRUPRQDO�DFWLYLW\��*\QHSULVWRQ�
LV�D�V\QWKHWLF�VWHURLG�PHGLFLQH��FRPSHWLWLYH�LQKLELWRU�RI�SURJHVWHURQH��7KH�
FOLQLFDO�HIIHFW�RI�LWV�LQÀXHQFH�LV�FDXVHG�E\�EORFNLQJ�D�SURJHVWHURQH�DFWLYLW\�
DW�WKH�OHYHO�RI�UHFHSWRUV��$LP��7R�HVWLPDWH�HI¿FLHQF\�RI�*\QHSULVWRQ�ZKLOH�
XVLQJ� LW� LQ� WUHDWPHQW� RI� V\PSWRPDWLF�P\RPD� RI� XWHUXV� XS� WR� ���ZHHNV�
LQ� VL]H� RI� FRQGLWLRQDO� SUHJQDQF\�� 0DWHULDOV� DQG� PHWKRGV�� 'XULQJ� WKH�
DVVHVVPHQW�RI�HI¿FLHQF\�RI�*\QHSULVWRQ�RQ�WKH�EDVLV�RI�J\QHFRORJLF�RI¿FH�
RI� &LW\� FOLQLFDO� KRVSLWDO� 1R��� RI� 1�,�� 3LURJRY� LQ�0RVFRZ� WKH� FRPSOH[�
FOLQLF�ODERUDWRU\� H[DPLQDWLRQ� DQG� WUHDWPHQW� RI� ��� SDWLHQWV� ZLWK� XWHUXV�
P\RPD� ZHUH� FRQGXFWHG�� 6HOHFWLRQ� FULWHULRQ� LQ� UHVHDUFK� ±� V\PSWRPDWLF�
P\RPD� RI� XWHUXV� WLOO� ���ZHHNV� RI� FRQGLWLRQDO� SUHJQDQF\�� 3DWLHQWV� ZLWK�
XWHUXV�P\RPD�RI�³�´�W\SH�RI�VXEVHURXV�DQG�VXEPXFRXV�ORFDOL]DWLRQ�ZHUH�
H[FOXGHG�IURP�UHVHDUFK�DV�ZHOO�DV�HQGRPHWULD�SRO\SV��DW\SLFDO�K\SHUSODVLD�
DQG�FDQFHU�RI�XWHUXV�ERG\��RYDULHV�WXPRUV�DQG�PDPPDU\�JODQGV��VXVSLFLRQ�
RI�XWHUXV� VDUFRPD�� VKDUS� LQÀDPPDWRU\�GLVHDVHV�RI�SHOYLF�RUJDQV��KHDY\�
VRPDWLF� SDWKRORJ\�� WKH� SDWLHQWV� HOGHU� WKDQ� ���� XWHUXV� VL]HV� PRUH� WKDQ�
���ZHHNV�RI� FRQGLWLRQDO� SUHJQDQF\�� DOOHUJLF� UHDFWLRQV�RI�0\SKHSULVWRQ��
SUHJQDQF\��ODFWDWLRQ��*\QHSULVWRQ�ZDV�DSSRLQWHG�WR����SDWLHQWV�DJHG�IURP�
���WLOO����\HDUV�������������LQ�D�GRVH�RI����PJ�GDLO\�RUDOO\�ZLWKLQ�WKH���
PRQWKV��WUHDWPHQW�ZDV�VWDUWHG�IURP�WKH�VHFRQG�GD\�RI�D�PHQVWUXDO�F\FOH��
:KHQ� FROOHFWLQJ� WKH� DQDPQHVLV� ��� SDWLHQWV� FRPSODLQHG� DERXW� SOHQWLIXO�
SHULRGV�����RI�WKHP�±�RQ�SDLQIXO�SHULRGV�����±�ORQJ�SHULRGV��IURP���WR����
GD\V���,Q�WKH�FRXUVH�RI�FRPSOH[�LQVSHFWLRQ�DOO�FOLQLF�DQDPQHVWLF�PHWKRGV��
WRROV�DQG�ODERUDWRU\��LQFOXGLQJ�8OWUDVRQRJUDSK\�RI�SHOYLF�RUJDQV��UHVHDUFK�
RI�D�KRUPRQDO�SUR¿OH�ZHUH�XVHG��5HVXOWV��$�UHOLDEOH�GHFUHDVH�LQ�WKH�PDLQ�
LQGLFDWRUV�RI�WKH�DOO�FOLQLFDO�DQDO\VLV�RI�EORRG��KHPRJORELQ��HU\WKURF\WHV�
DQG�KHPDWRFULW��ZDV�HVWDEOLVKHG�GXH� WR� ODERUDWRU\� UHVHDUFKHV�EHIRUH� WKH�
SHULRG�RI� WUHDWPHQW��$QHPLD�RI� WKH� ,±,,� GHJUHH�ZDV� UHYHDOHG� DW� ����RI�
SDWLHQWV��$YHUDJH� YDOXHV� RI� /*�� )6*�� HVWUDGLRO� DQG� SURJHVWHURQH� ZHUH�
LQ�OLPLWV�RI�WKH�UHIHUHQFH�YDOXHV�RI�UHSURGXFWLYH�DJH�DQG�KDG�QR�UHOLDEOH�
GLVWLQFWLRQV��(I¿FLHQF\�RI�WKH�FDUULHG�RXW�WKHUDS\�ZDV�HVWLPDWHG�LQ���DQG�
�� PRQWKV� SHULRG� RI� *\QHSULVWRQ¶V� WUHDWPHQW� DQG� LQ� �� PRQWKV� DIWHU� WKH�
HQG�RI� WUHDWPHQW�� ,Q� WKH� DQDO\VLV� RI� ODERUDWRU\� LQGLFDWRUV� RI� WKH� FOLQLFDO�
DQDO\VLV�RI�EORRG�UHOLDEOH�GHFUHDVH�LQ�IUHTXHQF\�RI�DQHPLD�LV�HVWDEOLVKHG��
+RUPRQDO�SUR¿OH�UHVHDUFK�VKRZHG�WKDW�WKH�OHYHO�RI�HVWUDGLRO�GLGQ¶W�GLIIHU�
IURP�LQLWLDO��WKH�LQGLFDWRU�RI�D�SURJHVWHURQH�UHPDLQHG�DW�WKH�VDPH�OHYHO��,W�
VKRXOG�EH�QRWHG�WKDW�WKHVH�LQGLFDWRUV�ZHUH�LQ�OLPLWV�RI�VWDQGDUG�YDOXHV�IRU�
UHSURGXFWLYH�DJH��:KHQ�VWXG\LQJ�G\QDPLFV�RI�WKH�XWHUXV�DQG�P\RPD�NQRWV�
VL]HV�LQ�SURFHVV�DQG�DIWHU�WUHDWPHQW�ZH�VDZ�WKH�YROXPH�UHGXFWLRQ�RI�XWHUXV�
E\������WLPHV�DIWHU���PRQWKV�RI�WKHUDS\�DQG�E\�����WLPHV�DIWHU���PRQWKV�RI�
WUHDWPHQW��,Q���PRQWKV�DIWHU�WKH�HQG�RI�WUHDWPHQW�WKH�LQVLJQL¿FDQW�LQFUHDVH�
LQ� YROXPH� RI� XWHUXV�ZDV� QRWHG� ������ WLPHV� LQ� FRPSDULVRQ�ZLWK� GDWD� RI�
��PRQWKV¶� WKHUDS\���KRZHYHU� LQ�FRPSDULVRQ�ZLWK�EDVLF�GDWD� WKH�VL]HV�RI�
XWHUXV�ZHUH����� WLPHV� OHVV�� ,QWHQVLW\�RI�EORRG�FLUFXODWLRQ�DFFRUGLQJ� WR�D�
GRSOHURPHWULD�LQ���PRQWKV�DIWHU�WUHDWPHQW�GHFUHDVHG�RQ�DYHUDJH�E\�������
LQ�FRPSDULVRQ�ZLWK�LQLWLDO�YDOXHV��&RQFOXVLRQ��&OLQLFDO�HI¿FLHQF\�DQG�JRRG�
GUXJ�WROHUDQFH�RI�*\QHSULVWRQ�DOORZV�WR�XVH�LW�VXFFHVVIXOO\�LQ�D�SURFHVV�RI�
XWHUXV�OHLRP\RPD�WUHDWPHQW�ZLWK�ZRPHQ�RI�UHSURGXFWLYH�DJH�

ɂɁɍɑȿɇɂȿ�ȺɋɋɈɐɂȺɐɂɃ�ȽȿɇȺ�6+07������ɋ�Ɍ�ɋ�
ɎɈɊɆɂɊɈȼȺɇɂȿɆ�ɆɂɈɆɕ�ɆȺɌɄɂ�ɋɊȿȾɂ�ɀȿɇɓɂɇ�
ɐȿɇɌɊȺɅɖɇɈȽɈ�ɑȿɊɇɈɁȿɆɖə�ɊɈɋɂɂ�
ɂ�ɂ��Ⱥɛɚɲɤɢɧɚ��Ɉ�Ȼ��Ⱥɥɬɭɯɨɜɚ��ɋ�ɋ��ɋɢɪɨɬɢɧɚ��ȿ�ɇ��Ʉɪɢɤɭɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ�ɞɟɫɹɬɤɢ�ɩɨɥɢɦɨɪɮɧɵɯ�
ɝɟɧɨɜ�ɤɚɧɞɢɞɚɬɨɜ��ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɩɪɢɧɢɦɚɬɶ�ɭɱɚɫɬɢɟ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�ɪɚɡɥɢɱɧɨɣ�ɷɬɢɨɥɨɝɢɢ��Ⱦɨɫɬɚɬɨɱɧɨ�ɲɢɪɨɤɨ�ɢɡɭɱɟɧɚ�
ɪɨɥɶ� ɩɨɥɢɦɨɪɮɧɵɯ� ɥɨɤɭɫɨɜ� ɤɥɸɱɟɜɵɯ�ɮɟɪɦɟɧɬɨɜ� ɮɨɥɚɬɧɨɝɨ� ɰɢɤɥɚ�
ɢ� ɫɢɫɬɟɦɵ� ɝɥɭɬɚɬɢɨɧɚ� ɩɪɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɯ��Ⱦɚɧɧɵɟ� ɝɟɧɵ� ɢɝɪɚɸɬ�
ɤɥɸɱɟɜɭɸ�ɪɨɥɶ�ɜ�ɬɚɤɢɯ�ɩɪɨɰɟɫɫɚɯ��ɤɚɤ�ɫɢɧɬɟɡ�ɢ�ɦɟɬɢɥɢɪɨɜɚɧɢɟ�ȾɇɄ��
ɛɢɨɬɪɚɧɫɮɨɪɦɚɰɢɹ� ɤɫɟɧɨɛɢɨɬɢɤɨɜ�� ɚ� ɢɯ� ɩɨɥɢɦɨɪɮɢɡɦɵ�� ɢɡɦɟɧɹɹ�
ɫɜɨɣɫɬɜɚ�ɤɨɞɢɪɭɟɦɵɯ�ɛɟɥɤɨɜ��ɦɨɝɭɬ�ɜɵɡɵɜɚɬɶ�ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ�ɝɟɧɨɦɚ��
ɱɬɨ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ� ɧɨɫɢɬɟɥɟɣ�
ɷɬɢɯ� ɝɟɧɨɜ� ɤ� ɪɚɡɜɢɬɢɸ� ɨɩɭɯɨɥɟɣ� ɪɚɡɥɢɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ�� ȼɦɟɫɬɟ� ɫ�
ɬɟɦ�ɪɨɥɶ�ɞɚɧɧɵɯ�ɩɨɥɢɦɨɪɮɢɡɦɨɜ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɮɢɛɪɨɦɢɨɦɵ�ɨɫɬɚɟɬɫɹ�
ɦɚɥɨɢɡɭɱɟɧɧɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɱɢɬɵɜɚɹ� ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ��
ɰɟɥɶɸ�ɪɚɛɨɬɵ�ɹɜɢɥɨɫɶ�ɢɡɭɱɟɧɢɟ�ɪɨɥɢ� ɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɩɨɥɢɦɨɪɮɢɡɦɚ�
����ɋ�Ɍ� ɝɟɧɚ� ɫɟɪɢɧɝɢɞɪɨɤɫɢɦɟɬɢɥɬɪɚɧɫɮɟɪɚɡɵ� �� �6+07��� ɫɪɟɞɢ�
ɩɚɰɢɟɧɬɨɤ�ɫ�ɮɢɛɪɨɦɢɨɦɨɣ�ɦɚɬɤɢ�ɢ�ɡɞɨɪɨɜɵɯ�ɠɟɧɳɢɧ�ɐɟɧɬɪɚɥɶɧɨɝɨ�
ɑɟɪɧɨɡɟɦɶɹ� Ɋɨɫɫɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɥɭɠɢɥɢ�ɨɛɪɚɡɰɵ�ȾɇɄ����ɩɚɰɢɟɧɬɨɤ�ɫ�ɮɢɛɪɨɦɢɨɦɨɣ�
ɦɚɬɤɢ� ɢ� ���� ɡɞɨɪɨɜɵɯ� ɠɟɧɳɢɧɵ�� ɜɵɞɟɥɟɧɧɵɟ� ɢɡ� ɜɟɧɨɡɧɨɣ� ɤɪɨɜɢ��
ɜɡɹɬɨɣ�ɢɡ�ɥɨɤɬɟɜɨɣ�ɜɟɧɵ�ɩɪɨɛɚɧɞɚ�ɜ�ɨɛɴɟɦɟ��±��ɦɥ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�
ɨɛɪɚɛɨɬɤɨɣ�ɦɟɬɨɞɨɦ�ɮɟɧɨɥ�ɯɥɨɪɨɮɨɪɦɧɨɣ�ɷɤɫɬɪɚɤɰɢɢ��ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɥɢɦɨɪɮɢɡɦɚ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɩɨɥɢɦɟɪɚɡɧɨɣ�
ɰɟɩɧɨɣ�ɪɟɚɤɰɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɬɚɧɞɚɪɬɧɵɯ�ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ�
ɩɪɚɣɦɟɪɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɚɧɚɥɢɡɨɦ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɚ� 6+07��
����ɋ�Ɍ�ɦɟɬɨɞɨɦ�7DT0DQ� ɡɨɧɞɨɜ� ɫ� ɩɨɦɨɳɶɸ� UHDO�WLPH�ɉɐɊ�� Ɋɚɫɱɟɬ�
ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɢ� ɝɟɧɧɵɯ� ɱɚɫɬɨɬ� ɩɪɨɜɨɞɢɥɢ� ɫɬɚɧɞɚɪɬɧɵɦɢ�
ɦɟɬɨɞɚɦɢ�� Ⱦɥɹ� ɫɪɚɜɧɟɧɢɹ� ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɦɟɠɞɭ�
ɪɚɡɥɢɱɧɵɦɢ� ɝɪɭɩɩɚɦɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɪɢɬɟɪɢɣ� �� ɫ� ɩɨɩɪɚɜɤɨɣ�
Ƀɟɬɫɚ� ɧɚ� ɧɟɩɪɟɪɵɜɧɨɫɬɶ�� ȼɵɱɢɫɥɟɧɢɹ� ɩɪɨɢɡɜɨɞɢɥɢ� ɜ� ɬɚɛɥɢɰɚɯ�
ɫɨɩɪɹɠɟɧɧɨɫɬɢ� �ɯ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɟɪɢɧɝɢɞɪɨɤɫɢɦɟɬɢɥɬɪɚɧɫɮɟɪɚɡɚ�
�6+07��� ±� ɛɟɥɨɤ�� ɤɨɬɨɪɵɣ� ɤɚɬɚɥɢɡɢɪɭɟɬ� ɨɛɪɚɬɢɦɨɟ� ɩɪɟɜɪɚɳɟɧɢɟ�
ɫɟɪɢɧɚ�ɢ�ɝɥɢɰɢɧɚ�ɜ�ɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬ�ɢ������ɦɟɬɢɥɟɧ�ɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬ��
ɗɬɚ� ɪɟɚɤɰɢɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɨɞɧɭ� ɭɝɥɟɪɨɞɧɭɸ� ɟɞɢɧɢɰɭ� ɞɥɹ� ɫɢɧɬɟɡɚ�
ɦɟɬɢɨɧɢɧɚ� ɢ� ɩɭɪɢɧɨɜ� ɜ� ɰɢɬɨɩɥɚɡɦɟ� ɤɥɟɬɤɢ�� Ƚɟɧ�� ɤɨɞɢɪɭɸɳɢɣ�
6+07��� ɪɚɫɩɨɥɨɠɟɧ� ɜ� ɤɨɪɨɬɤɨɦ� ɩɥɟɱɟ� ��� ɯɪɨɦɨɫɨɦɵ�� ɂɡɭɱɟɧɚ�
ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɚɹ�ɡɚɦɟɧɚ�ɰɢɬɨɡɢɧɚ�ɧɚ�ɬɢɦɢɧ�ɜ�ɩɨɥɨɠɟɧɢɢ������ɝɟɧɚ�
6+07�� �UV���������� ɑɚɫɬɨɬɵ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɩɨ� ɢɡɭɱɚɟɦɨɦɭ�
ɥɨɤɭɫɭ�ɫɪɟɞɢ�ɩɚɰɢɟɧɬɨɤ�ɫ�ɮɢɛɪɨɦɢɨɦɨɣ�ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ�ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ������ɋ�6+07��±�������������Ɍ�±�������������ɋɋ�±���������
����ɋɌ�±�������������ɌɌ�±��������ȼ�ɩɨɩɭɥɹɰɢɨɧɧɨɦ�ɤɨɧɬɪɨɥɟ�ɬɚɤɠɟ�
ɜɵɹɜɥɟɧɚ� ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɚɥɥɟɥɹ� ����ɋ� 6+07�� ±� �������� ɬɨɝɞɚ�
ɤɚɤ� ����Ɍ� ±� �������� ����ɋɋ� ±� �������� ����ɋɌ� ±� �������� ����ɌɌ�
±� ��������ȼɵɹɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɪɚɡɧɢɰɚ� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɝɟɧɨɬɢɩɚ�
����ɋɌ� 6+07�� �[� ������ S ������ 25 ������ ɩɨ� ɞɚɧɧɨɦɭ� ɥɨɤɭɫɭ� ɜ�
ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɢ�ɩɨɩɭɥɹɰɢɨɧɧɨɦ�ɤɨɧɬɪɨɥɟ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɝɟɧɨɬɢɩ�
����ɋɌ� 6+07�� ɹɜɥɹɟɬɫɹ� ɝɟɧɟɬɢɱɟɫɤɢɦ� ɮɚɤɬɨɪɨɦ� ɪɢɫɤɚ� �25 ������
ɋ,���� ����±������ ɮɨɪɦɢɪɨɜɚɧɢɹ� ɮɢɛɪɨɦɢɨɦɵ� ɦɚɬɤɢ� ɭ� ɠɟɧɳɢɧ�
ɐɟɧɬɪɚɥɶɧɨɝɨ�ɑɟɪɧɨɡɟɦɶɹ�Ɋɨɫɫɢɢ�
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɟɤɬɚ� ɊɇɎ� ©ɉɪɨɜɟɞɟɧɢɟ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɨɢɫɤɨɜɵɯ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɬɞɟɥɶɧɵɦɢ� ɧɚɭɱɧɵɦɢ� ɝɪɭɩɩɚɦɢª� �ɬɟɦɚ� ɩɪɟɤɬɚ�
³ɂɡɭɱɟɧɢɟ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ� ɨɫɧɨɜ� ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɱɟɥɨɜɟɤɚ´��

678'<�2)�*(1(�$662&,$7,216�6+07������6�7�:,7+�7+(�
)250$7,21�2)�87(5,1(�),%52,'6�$021*�:20(1�
1(('6�2)�&(175$/�5866,$
,�,��$EDVFKNLQD��2�%��$OWXNKRYD��6�6��6LURWLQD��(�1��.ULNXQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 8WHULQH� ¿EURLGV� ±� D� EHQLJQ� WXPRU� WKDW� GHYHORSV� IURP� LWV�
PXVFXODU�OD\HU��7KLV�WXPRU�FDQ�EH�ORFDWHG�LQ�GLIIHUHQW�SDUWV�RI�WKH�XWHUXV��
7KH�FDXVHV�RI�WKLV�WXPRU�GLIIHUHQW��WKH�LQMXU\��KRUPRQDO�G\VIXQFWLRQ��SRRU�
FLUFXODWLRQ�LQ�WKH�SHOYLF�FDYLW\��DV�ZHOO�DV�YLRODWLRQ�WKH�IRODWH�PHWDEROLVP�LQ�
ZRPHQ��,Q�UHFHQW�\HDUV��GR]HQV�RI�SRO\PRUSKLF�LGHQWL¿HG�FDQGLGDWH�JHQHV�
WKDW�PD\�EH�LQYROYHG�LQ�WKH�IRUPDWLRQ�RI�WXPRUV�RI�YDULRXV�HWLRORJLHV��,V�
ZLGHO\�FRQVLGHUHG�WKH�UROH�RI�SRO\PRUSKLF�ORFL�RI�NH\�HQ]\PHV�RI�IRODWH�
F\FOH�DQG�WKH�JOXWDWKLRQH�V\VWHP�LQ�QHRSODVLD��7KHVH�JHQHV�SOD\�D�NH\�UROH�
LQ�SURFHVVHV�VXFK�DV�WKH�V\QWKHVLV�DQG�'1$�PHWK\ODWLRQ��ELRWUDQVIRUPDWLRQ�
RI� [HQRELRWLFV� DQG� WKHLU� SRO\PRUSKLVPV�� FKDQJLQJ� WKH� SURSHUWLHV� RI� WKH�
HQFRGHG� SURWHLQV�� FDQ� FDXVH� JHQRPLF� LQVWDELOLW\�� ZKLFK� LQ� VRPH� FDVHV�
KHOSV�FDUULHUV�RI� WKHVH�JHQHV�SUHGLVSRVLQJ�WR� WKH�GHYHORSPHQW�RI� WXPRUV�
RI� GLIIHUHQW� ORFDOL]DWLRQ�� +RZHYHU�� WKH� UROH� RI� WKHVH� SRO\PRUSKLVPV� LQ�
WKH� SDWKRJHQHVLV� LV� SRRUO\� XQGHUVWRRG� ¿EURLGV��$LP�� *LYHQ� WKH� DERYH��
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WKH�SXUSRVH�RI� WKH�ZRUN�ZDV� WR�VWXG\� WKH� UROH�RI�JHQHWLF�SRO\PRUSKLVP�
����ɋ�7� JHQH� RI� VHULQH� K\GUR[\PHWK\OWUDQVIHUDVH� �� �6+07��� DPRQJ�
SDWLHQWV� ZLWK� ¿EURLG� XWHUXV� DQG� KHDOWK\� ZRPHQ� RI� WKH� &HQWUDO� 5XVVLD��
0DWHULDOV� DQG� PHWKRGV�� 0DWHULDO� IRU� LQYHVWLJDWLRQ�� '1$� VDPSOHV� IURP�
���SDWLHQWV�¿EURLG�XWHUXV�DQG�����KHDOWK\�ZRPHQ� LVRODWHG� IURP�YHQRXV�
EORRG�WDNHQ�IURP�WKH�FXELWDO�YHLQ�LQ�WKH�SUREDQG��±��PO�YROXPH��IROORZHG�
E\�WUHDWPHQW�E\�SKHQRO�FKORURIRUP�H[WUDFWLRQ��3RO\PRUSKLVP�VWXG\�ZDV�
FDUULHG� RXW� XVLQJ� SRO\PHUDVH� FKDLQ� UHDFWLRQ� WHFKQLTXHV� XVLQJ� VWDQGDUG�
ROLJRQXFOHRWLGH� SULPHUV� IROORZHG� E\� DQDO\VLV� RI� JHQH� SRO\PRUSKLVP�
6+07������&�7�7DT0DQ�SUREH�PHWKRG�XVLQJ�UHDO�WLPH�3&5��&DOFXODWLRQ�
RI�SKHQRW\SLF�IUHTXHQFLHV�DQG�JHQH�ZDV�SHUIRUPHG�E\�VWDQGDUG�PHWKRGV��
7R�FRPSDUH�DOOHOH�DQG�JHQRW\SH� IUHTXHQFLHV�EHWZHHQ�GLIIHUHQW�JURXSV���
WHVW�ZDV�XVHG�ZLWK�<DWHV¶�FRUUHFWLRQ�IRU�FRQWLQXLW\��&DOFXODWLRQV�ZHUH�PDGH�
LQ�D��[��FRQWLQJHQF\�WDEOHV��5HVXOWV��6HULQH�K\GUR[\PHWK\OWUDQVIHUDVH���
�6+07���±� D� SURWHLQ�ZKLFK� FDWDO\]HV� D� UHYHUVLEOH� FRQYHUVLRQ�RI� VHULQH�
DQG� WHWUDK\GURIRODWH� WR� JO\FLQH� DQG� �����PHWK\OHQH� WHWUDK\GURIRODWH��
7KLV� UHDFWLRQ�SURYLGHV�D�RQH�FDUERQ�XQLW� LQ� WKH� V\QWKHVLV�RI�PHWKLRQLQH�
DQG�SXULQH� LQ� WKH�F\WRSODVP��7KH�JHQH�HQFRGLQJ�6+07�� ORFDWHG� LQ� WKH�
VKRUW� DUP� RI� FKURPRVRPH� ���� 6WXGLHG� VLQJOH� QXFOHRWLGH� VXEVWLWXWLRQ� RI�
F\WRVLQH� WR� WK\PLQH� DW� SRVLWLRQ� ����� RI� WKH� JHQH� 6+07�� �UV����������
$OOHOH� IUHTXHQFLHV� DQG� JHQRW\SHV� RI� WKH� VWXGLHG� ORFXV� RI� SDWLHQWV� ZLWK�
OHLRP\RPD� DV� IROORZV�� ����&� 6+07�� ±� �������� ����7� ±� ��������
����&&�±�������������&7�±�������������77�±�������� ,Q�SRSXODWLRQ�
FRQWURO�DOVR�UHYHDOHG�D�KLJK�IUHTXHQF\�RI�DOOHOH�����&�6+07��±���������
ZKLOH�WKH�����7�±�������������&&�±�������������&7�±�������������77�
±� �������� 7KHUH� ZDV� D� VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH� FRQFHQWUDWLRQ� RI
JHQRW\SH�����&7�6+07���[� ������S ������25 ������RQ�WKLV�ORFXV�LQ�
SDWLHQWV�DQG�SRSXODWLRQ�FRQWURO��&RQFOXVLRQ��7KXV��DV�D�UHVXOW�RI�WKH�VWXG\�
IRXQG�WKDW�JHQRW\SH�6+07������&7�LV�D�JHQHWLF�ULVN�IDFWRU��25 ������
&,��������±������IRUPDWLRQ�RI�XWHULQH�¿EURLGV�LQ�ZRPHQ�&HQWUDO�UHJLRQ�
RI�5XVVLD�
:RUN� SHUIRUPHG� XQGHU� WKH� SURMHFW� 51)� ³)XQGDPHQWDO� UHVHDUFK� DQG�
H[SORUDWRU\�UHVHDUFK�E\�LQGLYLGXDO�UHVHDUFK�JURXSV´��WKHPH�'UDIWV�³VWXG\�
RI�PROHFXODU�JHQHWLF�EDVH�RI�PXOWLIDFWRULDO�GLVHDVHV�RI�KXPDQ´��

Ʉ�ȼɈɉɊɈɋɍ�ɈȻ�ȺɋɋɈɐɂȺɐɂɂ�ɉɈɅɂɆɈɊɎɂɁɆȺ�����ɋ�Ɍ�
7<06�ɋ�ȽɂɉȿɊɉɅȺɋɌɂɑȿɋɄɂɆɂ�ɉɊɈɐȿɋɋȺɆɂ�
ɗɇȾɈɆȿɌɊɂə
ɋ�ɋ��ɋɢɪɨɬɢɧɚ��Ⱦ�Ɉ��ɉɨɧɨɦɚɪɟɧɤɨ��Ⱥ�Ɉ��ɉɨɧɨɦɚɪɟɧɤɨ��ȼ�ɋ��Ɉɪɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɷɧɞɨɦɟɬɪɢɹ� ±� ɨɞɧɚ� ɢɡ�
ɨɫɧɨɜɧɵɯ� ɮɨɪɦ� ɩɪɨɥɢɮɟɪɚɬɢɜɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɷɧɞɨɦɟɬɪɢɹ��
ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɝɟɬɟɪɨɝɟɧɧɭɸ� ɝɪɭɩɩɭ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ�� ɜɤɥɸɱɚɸɳɢɯ� ɜ� ɫɟɛɹ� ɢɡɦɟɧɟɧɢɹ�� ɪɚɫɩɪɟɞɟɥɹɸɳɢɟɫɹ�
ɨɬ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɷɫɬɪɨɝɟɧɡɚɜɢɫɢɦɵɯ� ɩɪɨɥɢɮɟɪɚɰɢɣ� ɠɟɥɟɡ�
ɞɨ� ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ� ɪɚɡɪɚɫɬɚɧɢɣ� ɝɟɧɟɬɢɱɟɫɤɢ� ɢɡɦɟɧɟɧɧɨɣ� ɬɤɚɧɢ��
Ƚɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɷɧɞɨɦɟɬɪɢɹ� �Ƚɉɗ�� ɹɜɥɹɸɬɫɹ�
ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨɣ� ɮɨɪɦɨɣ� ɩɚɬɨɥɨɝɢɢ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɦɚɬɤɢ��
ȼ� ɫɬɪɭɤɬɭɪɟ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� Ƚɉɗ� ɫɨɫɬɚɜɥɹɸɬ� ɨɬ�
�� ɞɨ� ����� Ȼɨɥɶɧɵɟ� ɫ� Ƚɉɗ� ɜ� ɩɨɡɞɧɟɦ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɦ�� ɩɪɟ�� ɢ�
ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɨɦ� ɩɟɪɢɨɞɚɯ�� ɨɫɨɛɟɧɧɨ� ɧɚ� ɮɨɧɟ� ɧɟɣɪɨɨɛɦɟɧɧɵɯ�
ɧɚɪɭɲɟɧɢɣ�� ɨɬɧɨɫɹɬɫɹ� ɤ� ɝɪɭɩɩɟ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɪɚɤɚ�
ɷɧɞɨɦɟɬɪɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɱɢɬɵɜɚɹ� ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ��
ɰɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɪɨɥɢ� ɝɟɧɟɬɢɱɟɫɤɨɝɨ�
ɩɨɥɢɦɨɪɮɢɡɦɚ� ����ɋ�Ɍ� ɬɢɦɢɞɢɥɚɬɫɢɧɬɚɡɵ� �7<06�� ɜ� ɩɚɬɨɝɟɧɟɡɟ�
ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɷɧɞɨɦɟɬɪɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɧɚɛɥɸɞɟɧɢɣ�����ɠɟɧɳɢɧ������ɛɨɥɶɧɵɯ�
Ƚɉɗ� ɢ� ���� ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɜɵɛɨɪɤɢ�
ɛɨɥɶɧɵɯ�ɩɪɨɯɨɞɢɥɚ�ɧɚ�ɛɚɡɟ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ�ɨɛɥɚɫɬɧɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ɋɜɹɬɢɬɟɥɹ�ɂɨɚɫɚɮɚ��ȼ�ɝɪɭɩɩɭ�ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ�
ɤɨɧɬɪɨɥɹ� ɜɤɥɸɱɚɥɢɫɶ� ɢɧɞɢɜɢɞɭɭɦɵ� ɛɟɡ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɢ� ɨɛɪɚɡɰɵ�
ȾɇɄ�� ɜɵɞɟɥɟɧɧɵɟ� ɢɡ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɦɟɬɨɞɨɦ� ɮɟɧɨɥɶɧɨ�
ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ�
ɦɟɬɨɞɨɜ� ɉɐɊ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ�
ɩɪɚɣɦɟɪɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɚɧɚɥɢɡɨɦ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɚ� 7<06�
����&�7�ɦɟɬɨɞɨɦ�ɞɟɬɟɤɰɢɢ�7DT0DQ�ɡɨɧɞɨɜ�ɫ�ɩɨɦɨɳɶɸ�UHDO�WLPH�ɉɐɊ��
Ɋɚɫɱɟɬ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɢ� ɝɟɧɧɵɯ� ɱɚɫɬɨɬ� ɩɪɨɜɨɞɢɥɢ� ɫɬɚɧɞɚɪɬɧɵɦɢ�
ɦɟɬɨɞɚɦɢ�� Ⱦɥɹ� ɫɪɚɜɧɟɧɢɹ� ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɦɟɠɞɭ�
ɪɚɡɥɢɱɧɵɦɢ� ɝɪɭɩɩɚɦɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɪɢɬɟɪɢɣ� [�� ɫ� ɩɨɩɪɚɜɤɨɣ�
Ƀɟɬɫɚ� ɧɚ� ɧɟɩɪɟɪɵɜɧɨɫɬɶ�� ȼɵɱɢɫɥɟɧɢɹ� ɩɪɨɢɡɜɨɞɢɥɢ� ɜ� ɬɚɛɥɢɰɚɯ�
ɫɨɩɪɹɠɟɧɧɨɫɬɢ� �ɯ��� ɋ� ɰɟɥɶɸ� ɨɰɟɧɤɢ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɧɚɛɥɸɞɚɟɦɨɝɨ�

ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɨɠɢɞɚɟɦɨɦɭ��ɢɫɯɨɞɹ�ɢɡ�ɪɚɜɧɨɜɟɫɢɹ�ɏɚɪɞɢ±ȼɚɣɧɛɟɪɝɚ��
ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɪɢɬɟɪɢɣ�[���Ɋɟɡɭɥɶɬɚɬɵ��ɑɚɫɬɨɬɵ�ɚɥɥɟɥɟɣ�ɢ�ɝɟɧɨɬɢɩɨɜ�
ɩɨ� ɢɡɭɱɚɟɦɨɦɭ� ɥɨɤɭɫɭ� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ� ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ�� ����ɋ� 7<06� ±� �������� ����7� ±� �������� ����ɋɋ� ±�
�������� ����ɋɌ� ±� �������� ����ɌɌ� ±� ������� ȼ� ɩɨɩɭɥɹɰɢɨɧɧɨɦ�
ɤɨɧɬɪɨɥɟ� ɬɚɤɠɟ� ɜɵɹɜɥɟɧɚ� ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɚɥɥɟɥɹ� ����ɋ� 7<06�
±� �������� ����7� ±� �������� ����ɋɋ� ±� �������� ����ɋɌ� ±� �������
����ɌɌ� ±� ������� ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɱɚɫɬɨɬ� ɝɟɧɨɜ� ɢ� ɝɟɧɨɬɢɩɨɜ�
ɩɨɥɢɦɨɪɮɧɨɝɨ�ɥɨɤɭɫɚ�ɬɢɦɢɞɢɥɚɬɫɢɧɬɚɡɵ�ɦɟɠɞɭ�ɩɚɰɢɟɧɤɚɦɢ�ɫ�Ƚɉɗ�
ɢ� ɩɨɩɭɥɹɰɢɨɧɧɵɦ� ɤɨɧɬɪɨɥɟɦ� ɧɟ� ɜɵɹɜɢɥ� ɞɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ�
�S!������� Ɉɞɧɢɦ� ɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɨɫɬɨɹɧɢɹ� ɷɧɞɨɦɟɬɪɢɹ� ɹɜɥɹɸɬɫɹ�
ɚɧɨɦɚɥɶɧɵɟ� ɦɚɬɨɱɧɵɟ� ɤɪɨɜɨɬɟɱɟɧɢɹ� �ɦɟɧɨɪɪɚɝɢɢ�� ɦɟɬɪɨɪɪɚɝɢɢ��� ȼ�
ɫɬɪɭɤɬɭɪɟ� ɩɪɢɱɢɧ� ɚɧɨɦɚɥɶɧɵɯ� ɦɚɬɨɱɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɧɚɢɛɨɥɟɟ�
ɡɧɚɱɢɦɨɟ�ɦɟɫɬɨ�ɡɚɧɢɦɚɸɬ�ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ�ɷɧɞɨɦɟɬɪɢɹ��
ȼ� ɢɫɫɥɟɞɭɟɦɨɣ� ɧɚɦɢ� ɝɪɭɩɩɟ� ɢɡ� ���� ɛɨɥɶɧɵɯ� Ƚɉɗ� ɭ� ��� ɩɚɰɢɟɧɬɤɢ�
��������� ɨɬɦɟɱɚɥɨɫɶ� ɧɚɥɢɱɢɟ� ɚɧɨɦɚɥɶɧɵɯ� ɦɚɬɨɱɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ��
ɚ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ��������� ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɨɬɫɭɬɫɬɜɢɟ� ɚɧɨɦɚɥɶɧɵɯ�
ɦɚɬɨɱɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� Ƚɉɗ� ɫ�
ɧɚɥɢɱɢɟɦ�ɚɧɨɦɚɥɶɧɵɯ�ɦɚɬɨɱɧɵɯ�ɤɪɨɜɨɬɟɱɟɧɢɣ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɚɥɥɟɥɹ�
����ɋ�7<06�ɫɨɫɬɚɜɢɥɚ��������ɢ�ɛɵɥɚ�ɧɚɢɛɨɥɶɲɟɣ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɤɚɤ�
ɫ�ɤɨɧɬɪɨɥɟɦ��ɝɞɟ�ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɫɨɫɬɚɜɢɥ���������� ������S ������
25 ������ ���&O� ����±������� ɬɚɤ� ɢ� ɫ� ɩɚɰɢɟɧɬɤɚɦɢ� ɛɟɡ� ɚɧɨɦɚɥɶɧɵɯ�
ɦɚɬɨɱɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ��������� � ������ ɪ ������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɝɟɧ�����ɋ�Ɍ�7<06�ɧɟ� ɹɜɥɹɟɬɫɹ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɦ�ɮɚɤɬɨɪɨɦ�Ƚɉɗ��ɧɨ�
ɢɝɪɚɟɬ�ɨɩɪɟɞɟɥɟɧɧɭɸ�ɪɨɥɶ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�
ɷɧɞɨɦɟɬɪɢɹ� �S!������� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɝɟɧɟɬɢɱɟɫɤɢɣ� ɜɚɪɢɚɧɬ� ����ɋ�
7<06� ɹɜɥɹɟɬɫɹ� ɮɚɤɬɨɪɨɦ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɚɧɨɦɚɥɶɧɵɯ� ɦɚɬɨɱɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɣ�ɭ�ɠɟɧɳɢɧ�ɫ�Ƚɉɗ��25 ������
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɟɤɬɚ� ɊɇɎ� ©ɉɪɨɜɟɞɟɧɢɟ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɨɢɫɤɨɜɵɯ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɬɞɟɥɶɧɵɦɢ� ɧɚɭɱɧɵɦɢ� ɝɪɭɩɩɚɦɢª� �ɬɟɦɚ� ɩɪɟɤɬɚ�
³ɂɡɭɱɟɧɢɟ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ� ɨɫɧɨɜ� ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɱɟɥɨɜɟɤɚ´��

21�7+(�$662&,$7,21�2)�32/<0253+,60�����&�7�7<06�
:,7+�(1'20(75,$/�+<3(53/$6,$
6�6��6LURWLQD��'�2��3RQRPDUHQNR��$�2��3RQRPDUHQNR��9�6��2UORYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� (QGRPHWULDO� K\SHUSODVLD� ±� RQH� RI� WKH� PDLQ� IRUPV� RI�
SUROLIHUDWLYH� GLVHDVHV� RI� WKH� HQGRPHWULDO�� DUH� D� KHWHURJHQHRXV� JURXS�
RI� SDWKRORJLFDO� SURFHVVHV�� LQFOXGLQJ� WKH� FKDQJHV� DUH� GLVWULEXWHG� IURP�
EHQLJQ�SUROLIHUDWLRQV�RI� HVWURJHQ�JODQGV� WR�PRQRFORQDO�SUROLIHUDWLRQV�RI�
JHQHWLFDOO\� DOWHUHG� WLVVXH��(QGRPHWULDO� K\SHUSODVLD� LV� WKH�PRVW� FRPPRQ�
IRUP�RI�GLVHDVH�RI� WKH�XWHULQH�PXFRVD��,Q� WKH�VWUXFWXUH�RI�J\QHFRORJLFDO�
SDWKRORJ\� HQGRPHWULDO� K\SHUSODVLD� UDQJH� IURP� �� WR� ����� 3DWLHQWV� ZLWK�
HQGRPHWULDO� K\SHUSODVLD� LQ� ODWH� UHSURGXFWLYH�� SUH�DQG� SRVWPHQRSDXVDO�
SHULRGV��HVSHFLDOO\�DJDLQVW�QHUR�PHWDEROLVP�GLVRUGHUV�DUH�DW�KLJK�ULVN�RI�
GHYHORSLQJ� HQGRPHWULDO� FDQFHU��$LP�� *LYHQ� WKH� DERYH�� WKH� SXUSRVH� RI�
WKH�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�UROH�RI�JHQHWLF�SRO\PRUSKLVPV�����&�7�
WK\PLG\ODWH� V\QWKDVH� �7<06�� LQ� WKH� SDWKRJHQHVLV� RI� HQGRPHWULDO�
K\SHUSODVLD�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� DQDO\VLV� RI� WKH� UHVXOWV� RI�
REVHUYDWLRQV� RI� ����ZRPHQ�� ���� SDWLHQWV�ZLWK� HQGRPHWULDO� K\SHUSODVLD�
DQG� ���� SRSXODWLRQ� FRQWURO�� 6DPSOLQJ� WRRN� SODFH� SDWLHQWV� RQ� WKH� EDVLV�
RI�J\QHFRORJLFDO�GHSDUWPHQW�RI� WKH� UHJLRQDO�KRVSLWDO�RI�6W�� ,RDVDID��7KH�
JURXS� LQFOXGHG� LQGLYLGXDOV� RI� SRSXODWLRQ� FRQWURO�ZLWKRXW� J\QHFRORJLFDO�
GLVHDVHV��0DWHULDO�IRU�LQYHVWLJDWLRQ��'1$�VDPSOHV�LVRODWHG�IURP�SHULSKHUDO�
EORRG�E\�SKHQRO�FKORURIRUP�H[WUDFWLRQ��7KH�VWXG\�ZDV�FDUULHG�RXW�XVLQJ�
3&5� WHFKQLTXHV� XVLQJ� VWDQGDUG� ROLJRQXFOHRWLGH� SULPHUV� IROORZHG� E\�
DQDO\VLV�RI�JHQH�SRO\PRUSKLVP�7<06�����&�7�GHWHFWLRQ�PHWKRG�XVLQJ�
WKH�7DT0DQ�SUREH�UHDO�WLPH�3&5��&DOFXODWLRQ�RI�SKHQRW\SLF�IUHTXHQFLHV�
DQG� JHQH� ZDV� SHUIRUPHG� E\� VWDQGDUG� PHWKRGV�� 7R� FRPSDUH� DOOHOH� DQG�
JHQRW\SH�IUHTXHQFLHV�EHWZHHQ�GLIIHUHQW�JURXSV���WHVW�ZDV�XVHG�ZLWK�<DWHV¶�
FRUUHFWLRQ� IRU� FRQWLQXLW\��&DOFXODWLRQV�ZHUH�PDGH� LQ� D� �[�� FRQWLQJHQF\�
WDEOHV�� ,Q� RUGHU� WR� DVVHVV� FRPSOLDQFH� ZLWK� WKH� REVHUYHG� GLVWULEXWLRQ�
H[SHFWHG� IURP� +DUG\±:HLQEHUJ� HTXLOLEULXP�� �� WHVW� ZDV� XVHG�� 5HVXOWV��
$OOHOH�IUHTXHQFLHV�DQG�JHQRW\SHV�RI�WKH�VWXGLHG�ORFXV�RI�SDWLHQWV�ZDV�DV�
IROORZV������&�7<06�±�������������7�±�������������&&�±���������
����&7�±�������������77�±��������,Q�SRSXODWLRQ�FRQWURO�DOVR�UHYHDOHG�D�
KLJK�IUHTXHQF\�RI�DOOHOH�����&�7<06�±�������������7�±�������������&�
±�������������&7�±�������������77�±��������&RPSDUDWLYH�DQDO\VLV�RI
JHQH�IUHTXHQFLHV�DQG�JHQRW\SHV�RI�SRO\PRUSKLF�ORFL�EHWZHHQ�SDWLHQWV�ZLWK�
HQGRPHWULDO� K\SHUSODVLD� DQG� SRSXODWLRQ� FRQWURO� UHYHDOHG� QR� VLJQL¿FDQW�
GLIIHUHQFHV��S!�������2QH�PHDVXUH�RI�WKH�HQGRPHWULDO�LV�DEQRUPDO�XWHULQH�
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EOHHGLQJ��$PRQJ� WKH� FDXVHV� RI� DEQRUPDO� XWHULQH� EOHHGLQJ� LV� WKH� PRVW�
VLJQL¿FDQW� SODFH� LV� RFFXSLHG� E\� HQGRPHWULDO� K\SHUSODVLD�� ,Q� WKH� VWXGLHG�
JURXS�RI�����SDWLHQWV�ZLWK�HQGRPHWULDO�K\SHUSODVLD�LQ����SDWLHQWV����������
LQGLFDWHG� WKH� SUHVHQFH� RI� DEQRUPDO� XWHULQH� EOHHGLQJ�� DQG� LQ� ��� SDWLHQWV�
���������UHFRUGHG�WKH�DEVHQFH�RI�DEQRUPDO�XWHULQH�EOHHGLQJ��)RXQG�WKDW�
DPRQJ�SDWLHQWV�ZLWK�WKH�SUHVHQFH�RI�WKH�HQGRPHWULDO�K\SHUSODVLD�DEQRUPDO�
XWHULQH�EOHHGLQJ��WKH�FRQFHQWUDWLRQ�RI�DOOHOH�LQ�����&�7<06�ZDV��������
DQG�ZDV�WKH�KLJKHVW�DV�FRPSDUHG�ZLWK�WKH�FRQWURO��ZKHUH�WKH�¿JXUH�ZDV�
��������� ������S ������25 ����������&O�����±�������DQG�ZLWK�SDWLHQWV�
ZLWKRXW�DEQRUPDO�XWHULQH�EOHHGLQJ����������� ������S �������&RQFOXVLRQ��
7KXV�� DV� D� UHVXOW� RI� WKH� VWXG\� IRXQG� WKDW� WKH� JHQH� ����&�7� 7<06� LV�
QRW�DQ�HWLRORJLFDO�IDFWRU�HQGRPHWULDO�K\SHUSODVLD��EXW�SOD\V�D�UROH� LQ� WKH�
SDWKRJHQHVLV�RI�HQGRPHWULDO�K\SHUSODVLD��S!�������5HYHDOHG�WKDW�D�JHQHWLF�
YDULDQW�LQ�����&�7<06�LV�D�ULVN�IDFWRU�IRU�DEQRUPDO�XWHULQH�EOHHGLQJ�LQ�
ZRPHQ�ZLWK�HQGRPHWULDO�K\SHUSODVLD��25 ������
:RUN� SHUIRUPHG� XQGHU� WKH� SURMHFW� 51)� ³)XQGDPHQWDO� UHVHDUFK� DQG�
H[SORUDWRU\�UHVHDUFK�E\�LQGLYLGXDO�UHVHDUFK�JURXSV´��WKHPH�'UDIWV�³�VWXG\�
RI�PROHFXODU�JHQHWLF�EDVH�RI�PXOWLIDFWRULDO�GLVHDVHV�RI�KXPDQ´��

ɋɌɊɍɄɌɍɊȺ�ɆȿɇɈɉȺɍɁȺɅɖɇɕɏ�ɋɂɆɉɌɈɆɈȼ�ɍ�
ɀȿɇɓɂɇ�ȼɈɋɌɈɑɇɈ�ɋɂȻɂɊɋɄɈȽɈ�ɊȿȽɂɈɇȺ�
Ɇ�ɋ��Ʌɢɬɜɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ʌ�Ⱥ��Ʉɪɚɜɱɭɤ
ɂɪɤɭɬɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɂɪɤɭɬɫɤ��
Ɇɨɫɤɜɚ

ȼɜɟɞɟɧɢɟ�� Ⱦɥɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɠɟɧɳɢɧ� ɦɟɧɨɩɚɭɡɚ� ɹɜɥɹɟɬɫɹ� ɧɨɜɨɣ�
ɫɬɭɩɟɧɶɸ� ɠɢɡɧɢ� ɫ� ɧɨɜɵɦɢ� ɩɪɨɛɥɟɦɚɦɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɧɚɪɭɲɟɧɢɟɦ�
ɫɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ�
ɫɬɪɭɤɬɭɪɵ� ɦɟɧɨɩɚɭɡɚɥɶɧɵɯ� ɫɢɦɩɬɨɦɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɫɥɟɞɨɜɚɧɵ� ����ɠɟɧɳɢɧ�� ɨɛɪɚɬɢɜɲɢɯɫɹ� ɤ� ɝɢɧɟɤɨɥɨɝɭ� ɜ� ɛɨɥɶɧɢɰɟ�
ɂɇɐ� ɋɈ� ɊȺɇ� ɡɚ� ɩɟɪɢɨɞ� ����±����� ɝ�� ɂɫɩɨɥɶɡɨɜɚɧ� ɤɥɢɧɢɱɟɫɤɢɣ�
ɦɟɬɨɞ�ɫ�ɚɤɬɢɜɧɵɦ�ɜɵɹɜɥɟɧɢɟɦ�ɛɨɥɟɟ����ɠɚɥɨɛ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɫɨɫɬɚɜɢɥ� ��������� ɚ� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ�
ɧɚɫɬɭɩɥɟɧɢɹ�ɦɟɧɨɩɚɭɡɵ�±�����������ɝɨɞɚ��ɂɡ�ɫɨɦɚɬɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ�
ɱɚɳɟ� ɜɫɬɪɟɱɚɥɚɫɶ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� ���������� ɜɚɪɢɤɨɡɧɨɟ�
ɪɚɫɲɢɪɟɧɢɟ� ɜɟɧ� �������� ɢ� ɩɚɬɨɥɨɝɢɹ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ���������
Ʌɢɲɶ� ɤɚɠɞɚɹ� ɬɪɟɬɶɹ� �������� ɢɦɟɥɚ� ɧɨɪɦɚɥɶɧɵɣ� ɜɟɫ�� ɧɨ� ɤɚɠɞɚɹ�
ɩɹɬɚɹ� �������� ±� ɨɠɢɪɟɧɢɟ�� Ɉɫɬɚɥɶɧɵɟ� ɠɟɧɳɢɧɵ� �������� ɛɵɥɢ�
ɫ� ɢɡɛɵɬɨɱɧɵɦ� ɜɟɫɨɦ�� ɋɚɦɵɦ� ɱɚɫɬɵɦ� �������� ɦɟɧɨɩɚɭɡɚɥɶɧɵɦ�
ɫɢɦɩɬɨɦɨɦ�ɨɤɚɡɚɥɨɫɶ�ɧɚɪɭɲɟɧɢɟ�ɫɧɚ��ȼɬɨɪɵɦ�ɩɨ�ɱɚɫɬɨɬɟ�ɫɢɦɩɬɨɦɨɦ�
ɫɬɚɥɢ�ɩɪɢɥɢɜɵ����������ɑɚɫɬɨɬɚ�ɩɪɢɥɢɜɨɜ�ɞɨ����ɜ�ɫɭɬɤɢ�ɜɵɹɜɥɹɥɚɫɶ�ɭ�
ɛɨɥɶɲɟɣ�ɱɚɫɬɢ���������ɫɪɟɞɢ�ɠɟɧɳɢɧ�ɫ�ɩɪɢɥɢɜɚɦɢ����±���ɪɚɡ�ɜ�ɫɭɬɤɢ�
±�ɭ�������ɢ�ɛɨɥɟɟ����±�ɭ��������ɉɪɢɥɢɜɵ�ɜɫɬɪɟɱɚɥɢɫɶ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�
ɜɫɟɣ�ɩɨɫɬɦɟɧɨɩɚɭɡɵ��ɨɫɨɛɟɧɧɨ�ɱɚɫɬɨ�ɜ�ɩɟɪɜɵɟ���ɝɨɞɚ�ɩɨɫɥɟ�ɩɨɫɥɟɞɧɟɣ�
ɦɟɧɫɬɪɭɚɰɢɢ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɭ���ɢɡ���ɠɟɧɳɢɧ�ɫ�ɞɥɢɬɟɥɶɧɨɫɬɶɸ�
ɩɨɫɬɦɟɧɨɩɚɭɡɵ���±���ɥɟɬ�ɫɨɯɪɚɧɹɥɢɫɶ�ɩɪɢɥɢɜɵ��Ɍɪɟɬɶɢɦ�ɩɨ�ɱɚɫɬɨɬɟ�
ɪɚɫɫɬɪɨɣɫɬɜɨɦ� ɫɬɚɥɚ� ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶ� ��������� Ɉɫɬɚɥɶɧɵɟ�
ɫɢɦɩɬɨɦɵ� ɪɚɫɩɨɥɨɠɢɥɢɫɶ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɫɧɢɠɟɧɢɟ� ɩɚɦɹɬɢ�
±������� ɫɧɢɠɟɧɢɟ� ɥɢɛɢɞɨ� ±� ������� ɬɪɟɜɨɠɧɨɫɬɶ� ±� ������� ɩɥɨɯɨɟ�
ɧɚɫɬɪɨɟɧɢɟ�±� ������� ɨɧɟɦɟɧɢɟ�ɩɚɥɶɰɟɜ�ɪɭɤ�±� �������ɩɥɚɤɫɢɜɨɫɬɶ�±�
�������ɧɟɜɧɢɦɚɬɟɥɶɧɨɫɬɶ�±��������ɧɟɞɟɪɠɚɧɢɟ�ɦɨɱɢ�±��������ɫɬɪɚɯɢ�
±� ������� ɫɭɯɨɫɬɶ� ɜɨ� ɜɥɚɝɚɥɢɳɟ� ±� ������� ɧɨɱɧɵɟ� ɦɨɱɟɢɫɩɭɫɤɚɧɢɹ�
ɛɨɥɟɟ� �� ɪɚɡ� ±� ������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɚɦɵɦɢ� ɱɚɫɬɵɦɢ�
ɦɟɧɨɩɚɭɡɚɥɶɧɵɦɢ� ɫɢɦɩɬɨɦɚɦɢ� ɹɜɢɥɢɫɶ� ɧɚɪɭɲɟɧɢɟ� ɫɧɚ� ɢ� ɩɪɢɥɢɜɵ��
Ɉɧɢ�ɦɨɝɭɬ�ɫɨɯɪɚɧɹɬɶɫɹ�ɜ�ɬɟɱɟɧɢɟ�ɜɫɟɝɨ�ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɨɝɨ�ɩɟɪɢɨɞɚ�

7+(�6758&785(�2)�0(123$86$/�6<037206�$021*�
:20(1�,1�($67�6,%(5,$1�5(*,21
0�6��/LWYLQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�/�$��.UDYFKXN
,UFXWVN�6WDWH�0HGLFDO�8QLYHUVLW\��,UFXWVN��5XVVLD

,QWURGXFWLRQ��0HQRSDXVH�LV�D�QHZ�VWDJH�RI�OLIH�ZLWK�QHZ�WURXEOHV�LQFOXGLQJ�
VOHHS�GLVWXUEDQFHV�IRU�PRVW�ZRPHQ��$LP��7KLV�VWXG\�DLPV�WR�LQYHVWLJDWH�
WKH�VWUXFWXUH�RI�PHQRSDXVDO�V\PSWRPV��0DWHULDOV�DQG�PHWKRGV��0DWHULDOV�
DQG�PHWKRGV��$�WRWDO�RI�����ZRPHQ�ZKR�VRXJKW�D�J\QHFRORJLVW�LQ�,UNXWVN�
6FLHQWL¿F� &HQWUH� RI� WKH� 6LEHULDQ� %UDQFK� RI� WKH� 5XVVLDQ� $FDGHP\� RI�
6FLHQFH�GXULQJ�����±�����ZHUH� H[DPLQHG��&OLQLFDO�PHWKRG�ZLWK� DFWLYH�
GHWHFWLRQ�RI�PRUH�WKDQ����FRPSODLQWV�ZDV�DSSOLHG��5HVXOWV��7KH�PHDQ�DJH�
RI�H[DPLQHG�ZRPHQ�LV�����������\HDUV�ROG��DQG�WKH�PHDQ�DJH�RI�RQVHW�RI�
PHQRSDXVH�LV�����������\HDUV��0RVW�IUHTXHQW�VRPDWLF�SDWKRORJ\�LV�DUWHULDO�
K\SHUWHQVLRQ�����������YDULFRVH�YHLQV����������DQG�SDWKRORJ\�RI�WK\URLG�
JODQG� ��������� 2QO\� HYHU\� WKLUG� ZRPHQ� �������� KDV� QRUPDO� ZHLJKW��
EXW� HYHU\� ¿IWK� KDV� REHVLW\� ��������� 7KH� UHVW� ZRPHQ� DUH� RYHUZHLJKW�

���������$FFRUGLQJ�WR�RXU�UHVXOWV�VOHHS�GLVWXUEDQFHV�DUH�WKH�PRVW�IUHTXHQW�
PHQRSDXVDO� V\PSWRP� �������� IROORZHG� E\� KRW� ÀDVKHV� ��������� 7KH�
QXPEHU�RI�KRW�ÀDVKHV�XS�WR����SHU�GD\�ZDV�UHYHDOHG�LQ�PRUH�WKDQ�KDOI�RI�
ZRPHQ�ZLWK�RQHV����������WKH�QXPEHU�EHWZHHQ���±���SHU�GD\�LV�UHYHDOHG�
LQ�������DQG�WKH�QXPEHU�RYHU����±�LQ��������+RW�ÀDVKHV�RFFXU�WKURXJKRXW�
HQWLUH�PHQRSDXVH��HVSHFLDOO\�LQ�WKH�¿UVW���\HDUV�DIWHU�WKH�ODVW�PHQVWUXDWLRQ��
,W� LV� ZRUWK� QRWLQJ� WKDW� KRW� ÀDVKHV� VWLOO� SHUVLVW� LQ� �� RI� �� ZRPHQ� ZLWK�
PHQRSDXVH� ODVWLQJ� ��±��� \HDUV��7KH� WKLUG�PRVW� IUHTXHQW� GLVWXUEDQFH� LQ�
PHQRSDXVDO�ZRPHQ� LV� LUULWDELOLW\� ���������7KH�UHVW�V\PSWRPV�IROORZ�LQ�
WKLV�RUGHU��GHFOLQH�RI�PHPRU\����������GHFOLQH�RI�OLELGR����������DQ[LHW\�
��������� EDG� PRRG� ��������� QXPEQHVV� RI� ¿QJHUV� ��������� WHDUIXOQHVV�
���������LQDWWHQWLRQ����������XULQDU\�LQFRQWLQHQFH�HQXUHVLV����������IHDUV�
���������GU\QHVV�LQ�YDJLQD����������QLJKWWLPH�XULQDWLRQV�PRUH�RIWHQ�WKDQ�
WZLFH���������SHU�QLJKW��&RQFOXVLRQ��7KXV��WKH�PRVW�IUHTXHQW�PHQRSDXVDO�
V\PSWRPV�DUH�VOHHS�GLVWXUEDQFHV�DQG�KRW�ÀDVKHV��7KH\�FDQ�SHUVLVW�GXULQJ�
WKH�HQWLUH�SRVWPHQRSDXVDO�SHULRG�

ȼɇȿȾɊȿɇɂȿ�ɆȿȾɂɄȺɆȿɇɌɈɁɇɈȽɈ�ȺȻɈɊɌȺ�ȼ�
ɉȿɊȼɂɑɇɈɆ�Ɂȼȿɇȿ�ɁȾɊȺȼɈɈɏɊȺɇȿɇɂə
Ⱥ�Ɏ��Ƚɨɣɢɛɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱦ�Ⱦ��ɋɚɢɞɠɚɥɢɥɨɜɚ
Ɍɚɲɤɟɧɬɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ⱥɛɨɪɬ�ɜ�ɍɡɛɟɤɢɫɬɚɧɟ�ɫɬɚɥ�ɨɮɢɰɢɚɥɶɧɨ�ɪɚɡɪɟɲɟɧ�ɫ������ɝ��
ȼɫɟ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ�ɭɫɥɭɝɢ�ɜ�ɩɟɪɜɢɱɧɨɦ�ɡɜɟɧɟ�ɞɨɥɠɧɵ�ɨɛɟɫɩɟɱɢɬɶ�
ɞɨɥɠɧɵɣ� ɭɪɨɜɟɧɶ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɚɛɨɬɵ� ɩɨ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɚɛɨɪɬɨɜ� ɢ�
ɢɯ�ɛɟɡɨɩɚɫɧɨɦɭ�ɩɪɨɜɟɞɟɧɢɸ��ɇɨ�ɷɬɢ�ɦɟɪɨɩɪɢɹɬɢɹ�ɜɫɟ�ɟɳɟ�ɨɫɬɚɸɬɫɹ�
ɧɟ� ɧɚ� ɞɨɥɠɧɨɦ� ɭɪɨɜɧɟ�� ȼ� ɷɬɨɦ� ɩɥɚɧɟ� ɦɢɮɟɩɪɢɫɬɨɧ±ɦɢɡɨɩɪɨɫɬɨɥ� ±�
ɧɟɡɚɦɟɧɢɦɚɹ� ɚɥɶɬɟɪɧɚɬɢɜɚ� ɢ� ɛɟɡɨɩɚɫɧɨɟ� ɩɪɟɪɵɜɚɧɢɟ� ɪɚɧɧɟɝɨ� ɫɪɨɤɚ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɪɟɞɥɚɝɚɟɦɨɝɨ�ɦɟɬɨɞɚ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ�ɩɪɟɪɵɜɚɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɜ� ɪɚɧɧɢɟ� ɫɪɨɤɢ� ɜ� ɚɦɛɭɥɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɠɟɧɳɢɧɵ� ɫ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɬɟɫɬɨɦ�
ɧɚ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɢ� ɫɪɨɤɨɦ� ɞɨ� ��� ɞɧɟɣ� ɚɦɟɧɨɪɟɢ�� ɂɫɫɥɟɞɭɟɦɵɟ�
ɠɟɧɳɢɧɵ�ɛɵɥɢ�ɩɪɨɢɧɮɨɪɦɢɪɨɜɚɧɵ�ɨ�ɧɚɥɢɱɢɢ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ�ɢ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɚɛɨɪɬɨɜ��ɉɪɢ�ɩɟɪɜɨɦ�ɩɨɫɟɳɟɧɢɢ�ɠɟɧɳɢɧɵ�ɩɪɢɧɹɥɢ�
���� ɦɝ� ɦɢɮɟɩɪɢɫɬɨɧɚ� SHU� RV� ɢ� ɧɚɛɥɸɞɚɥɢɫɶ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧɭɬ��
&ɩɭɫɬɹ����ɱɚɫɚ�ɩɨɫɥɟ�ɩɟɪɜɨɝɨ�ɩɪɢɟɦɚ�ɠɟɧɳɢɧɵ�ɩɨɜɬɨɪɧɨ�ɩɪɢɧɢɦɚɥɢ�
ɞɜɟ� ɬɚɛɥɟɬɤɢ� �ɩɨ� ����ɦɤɝ�� ɫɭɛɥɢɧɝɜɚɥɶɧɨ�ɦɢɡɨɩɪɨɫɬɨɥ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ� ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜ�
ɪɚɧɧɢɟ�ɫɪɨɤɢ�ɫɨɫɬɚɜɢɥɚ�ɫɪɟɞɢ�����ɠɟɧɳɢɧ��������ɍ�ɠɟɧɳɢɧ�ɧɚ�ɮɨɧɟ�
ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ�ɚɛɨɪɬɚ�ɛɟɪɟɦɟɧɧɨɫɬɶ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɥɚ�ɜ���ɫɥɭɱɚɟ�
ɢ�ɧɟɩɨɥɧɵɣ�ɜɵɤɢɞɵɲ�ɜ���ɫɥɭɱɚɟ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɛɵɥɨ�ɩɪɨɢɡɜɟɞɟɧɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɟ�ɜɵɫɤɚɛɥɢɜɚɧɢɟ�ɩɨɥɨɫɬɢ�ɦɚɬɤɢ��ɍɫɩɟɲɧɨɟ�ɩɪɟɪɵɜɚɧɢɟ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�±����� ���������ɇɟɭɞɚɱɢ�±��� ��������ɉɪɨɥɨɧɝɢɪɨɜɚɧɢɟ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�±� �� ��������ɇɟɩɨɥɧɵɣ� ɚɛɨɪɬ�±� �� ��������Ɉɫɥɨɠɧɟɧɢɣ�
ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ� ɚɛɨɪɬɚ� ɧɟ� ɛɵɥɨ�� ȼɫɟ� ɠɟɧɳɢɧɵ�
�������ɫɨɨɛɳɢɥɢ�ɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ�ɤɪɨɜɨɬɟɱɟɧɢɢ�ɜ�ɬɟɱɟɧɢɟ�����ɞɧɟɣ��
ȼ�ɨɫɧɨɜɧɨɦ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɧɟ�ɨɬɥɢɱɚɥɢɫɶ�ɨɬ�ɧɨɪɦɚɥɶɧɨɣ�ɦɟɧɫɬɪɭɚɰɢɢ��
Ɉɬɦɟɱɟɧɚ�ɬɨɲɧɨɬɚ���������ɢ�ɪɜɨɬɚ���������ɞɥɢɬɟɥɶɧɨɫɬɶɸ�ɜ�ɫɪɟɞɧɟɦ�
ɨɬ� ��� �� ɢ� ���� ɞɧɟɣ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ȼɨɥɢ� ɜ� ɠɢɜɨɬɟ� ɧɚɛɥɸɞɚɥɢɫɶ� ɭ�
������ɢ� ɜ� ɝɪɭɩɩɟ� ɤɨɧɬɪɨɥɹ� ɜ� ɫɪɟɞɧɟɦ� ɜ� ɬɟɱɟɧɢɟ� �� ɞɧɟɣ��ɉɨɱɬɢ� ɜɫɟ�
�������� ɠɟɧɳɢɧɵ� ɫɨɨɛɳɢɥɢ�� ɱɬɨ� ɩɪɢɧɢɦɚɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�
ɨɛɟɡɛɨɥɢɜɚɸɳɢɣ�ɥɟɤɚɪɫɬɜɟɧɧɵɣ�ɩɪɟɩɚɪɚɬ��������ɠɟɧɳɢɧ�ɫɨɨɛɳɢɥɢ�
ɨ�ɩɪɢɦɟɧɟɧɢɢ�ɚɧɚɥɶɝɟɬɢɱɟɫɤɢɯ�ɬɚɛɥɟɬɨɤ��ȼɵɜɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɧɚɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɵɣ�ɚɛɨɪɬ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɢɮɟɩɪɢɫɬɨɧɚ±ɦɢɡɨɩɪɨɫɬɨɥɚ�ɷɮɮɟɤɬɢɜɟɧ�ɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢɦɟɧɟɧ�ɜ�
ɩɟɪɜɢɱɧɨɦ� ɡɜɟɧɟ�� ɝɞɟ�ɧɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɩɪɟɪɵɜɚɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɪɚɧɧɢɯ�ɫɪɨɤɨɜ��ɉɨ�ɞɚɧɧɵɦ�ɧɚɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɫɯɟɦɚ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɦɢɮɟɩɪɢɫɬɨɧɚ������ɦɝ�SHU�RV��ɜ�ɩɟɪɜɵɣ�ɩɪɢɟɦ�ɢ�ɩɪɢɟɦ�
ɦɢɡɨɩɪɨɫɬɨɥɚ�ɱɟɪɟɡ����ɱɚɫɚ�����ɦɤɝ�ɫɭɛɥɢɧɝɜɚɥɶɧɨ�ɷɮɮɟɤɬɢɜɧɚ�ɞɥɹ�
ɩɪɟɪɵɜɚɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɪɚɧɧɢɯ�ɫɪɨɤɨɜ�

(;3$1',1*�0(',&$/�$%257,21�,1�$�35,0$5<�+($/7+�
&(17(5
$�)��*R\LERYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��'�'��6DLGMDOLORYD
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ��:KLOH� DERUWLRQ� KDV� EHHQ� OHJDO� LQ�8]EHNLVWDQ� LQ� ������$OO�
SXEOLF�VHFWRU�IDFLOLWLHV�DW�WKH�SULPDU\�KHDOWK�FHQWHU��3+&��OHYHO�DQG�KLJKHU�
DUH�WR�SURYLGH�DERUWLRQ�VHUYLFHV��EXW�VXFK�VHUYLFHV�DUH�UDUHO\�DYDLODEOH�DW�
WKH� ORZHU� OHYHOV� RI� WKH� SXEOLF� KHDOWK� FDUH� V\VWHP��ZKLFK� RIWHQ� VHUYH� DV�
WKH�¿UVW�DFFHVV�SRLQW�IRU�UHSURGXFWLYH�KHDOWK�FDUH�� LQFOXGLQJ�DERUWLRQ��,Q�
WKLV�FRQWH[W��PLIHSULVWRQH±PLVRSURVWRO�DERUWLRQ��D�QRQLQYDVLYH�DOWHUQDWLYH�
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IRU�HDUO\�SUHJQDQF\�WHUPLQDWLRQ��KROGV�JUHDW�SURPLVH�WR�LQFUHDVH�DFFHVV�WR�
VDIH�DERUWLRQ��$LP��'HWHUPLQH�WKH�HIIHFWLYHQHVV�RI�WKH�SURSRVHG�PHWKRG�RI�
PHGLFDO�DERUWLRQ�LQ�WKH�HDUO\�VWDJHV�LQ�WKH�RXWSDWLHQW�FRQGLWLRQ��0DWHULDOV�
DQG�PHWKRGV��:RPHQ�ZHUH�HOLJLEOH�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�LI�WKH\�KDG�D�
SRVLWLYH�XULQH�SUHJQDQF\�WHVW��DQ�LQWUDXWHULQH�SUHJQDQF\�RI����GD\V�RU�OHVV�
VLQFH�WKH�ODVW�PHQVWUXDO�SHULRG�EDVHG�RQ�FOLQLFDO�H[DP�DQG�PHQVWUXDO�KLVWRU\��
(OLJLEOH�ZRPHQ�ZHUH�LQIRUPHG�DERXW�WKH�DYDLODELOLW\�RI�PHGLFDO�DERUWLRQ�
DQG�RI�VXUJLFDO�DERUWLRQ�LQ�'HSDUWPHQW�RI�2EVWHWULFV�DQG�*\QDHFRORJ\��2Q�
WKH�¿UVW�YLVLW��ZRPHQ�VZDOORZHG�����PJ�PLIHSULVWRQH�DQG�ZHUH�REVHUYHG�
IRU� DERXW����PLQ��:RPHQ� LQ�KRPH� WR� WKH����K� ODWHU�SXW� WZR� VXEOLQJXDO�
����PNJ�WDEOHWV�RI�PLVRSURVWRO��5HVXOWV��)ROORZLQJ�HVWDEOLVKHG�PHWKRGV�
RI�HI¿FDF\�FODVVL¿FDWLRQ�IRU�PHGLFDO�DERUWLRQ��������RI�WKH�����ZRPHQ�
ZLWK�NQRZQ�RXWFRPHV�KDG�VXFFHVVIXO�PHGLFDO�DERUWLRQV��2QH�RI�WKH�WZR�
ZRPHQ�ZLWK�IDLOHG�PHGLFDO�DERUWLRQV�KDG�DQ�RQJRLQJ�SUHJQDQF\�DQG�ZDV�
UHIHUUHG�IRU�VXUJLFDO�LQWHUYHQWLRQ�ZLWKRXW�LQFLGHQW��(I¿FDF\�UDWHV��Q ������
6XFFHVV�±��������������)DLOXUHV�±�����������2QJRLQJ�SUHJQDQF\�DW�VWXG\�
HQG�±�����������,QFRPSOHWH�DERUWLRQ�DW�VWXG\�HQG�±�����������1R�ZRPDQ�
H[SHULHQFHG�DQ\�VHULRXV�FRPSOLFDWLRQV�DV�D�UHVXOW�RI�KHU�PHGLFDO�DERUWLRQ��
$OO�ZRPHQ� ������� UHSRUWHG�DW� OHDVW� VRPH�EOHHGLQJ�DQG�GRFXPHQWHG�DQ�
DYHUDJH� RI� ���� GD\V� RI� EOHHGLQJ� LQ� WKH� GDLO\� V\PSWRP� FDUGV�� 0RVW� RI�
WKLV� EOHHGLQJ�ZDV� GHVFULEHG� DV� VLPLODU� WR� RU� OHVV� WKDQ� WKDW� H[SHULHQFHG�
GXULQJ�D�QRUPDO�PHQVWUXDO�F\FOH��2WKHU�VLGH�HIIHFWV�PHQWLRQHG� LQFOXGHG�
QDXVHD���������DQG�YRPLWLQJ���������ODVWLQJ�IRU�D�PHGLDQ�RI�����DQG�����
GD\V�� UHVSHFWLYHO\��$EGRPLQDO�FUDPSLQJ�ZDV�DOVR�FRPPRQ� ��������DQG�
H[SHULHQFHG�IRU���GD\V�RQ�DYHUDJH��:RPHQ�FODVVL¿HG�WKH�VHYHULW\�RI�SDLQ�
H[SHULHQFHG�XVLQJ�D�VHYHQ�SRLQW�9LVXDO�$QDORJXH�6FDOH�DQG��RQ�DYHUDJH��
UHSRUWHG�ORZ�OHYHOV�RI�SDLQ��ZLWK�D�PHGLDQ�VFRUH�RI������1HDUO\�DOO���������
ZRPHQ�UHSRUWHG�WKDW�WKH\�KDG�UHFHLYHG�DGHTXDWH�SDLQ�PHGLFDWLRQ��2I�WKHVH��
RQO\�������RI�SDUWLFLSDQWV�UHSRUWHG�XVLQJ� WKH�DQDOJHVLF� WDEOHWV� WKDW� WKH\�
KDG�UHFHLYHG�DW�WKH�WLPH�RI�HQUROPHQW��&RQFOXVLRQ��2XU�¿QGLQJV�VXJJHVW�
WKDW�PLIHSULVWRQH±PLVRSURVWRO�DERUWLRQ�FDQ�EH�RIIHUHG�LQ�D�UXUDO�3+&�ZLWK�
QR� VXUJLFDO� DERUWLRQ� VHUYLFHV�RQVLWH��7KH�KLJK� VXFFHVV� UDWH� �������� DQG�
ORZ�ORVV�WR�IROORZ�XS�UDWH���������FRXSOHG�ZLWK�WKH�XQLYHUVDO�DFFHSWDELOLW\�
�������RI�WKH�PHWRG��LQGLFDWH�WKDW�PHGLFDO�DERUWLRQ�VKRXOG�EH�LQFOXGHG�LQ�
WKH�FXUUHQW�SDFNDJH�RI�VHUYLFHV�RIIHUHG�DW�3+&V�LQ�8]EHNLVWDQ��:KLOH�RXU�
VWXG\�GLG�WR�DVVHVV�WKH�VDIHW\�DQG�HIIHFWLYHQHVV�RI�VXEOLQJXDO�PLVRSURVWRO�
IROORZLQJ� PLIHSULVWRQH�� RXU� KLJK� VXFFHVV� UDWH� ��������� VXJJHVWV� WKDW�
IXUWKHU�DWWHQWLRQ�VKRXOG�EH�SDLG�WR�WKLV�URXWH�RI�DGPLQLVWUDWLRQ��*LYHQ�WKLV��
UHVHDUFKHUV�VKRXOG�FRQVLGHU�LQFOXGLQJ�D�UHJLPHQ�RI�����PJ�PLIHSULVWRQH�
IROORZHG�E\�D�UHGXFHG�����PNJ�GRVH�RI�VXEOLQJXDO�PLVRSURVWRO�LQ�IXWXUH�
GRXELH�EOLQGHG�UDQGRPL]HG�FRQWUROOHG�WULDOV�H[DPLQLQJ�WKH�RSWLPDO�URXWH�
DQG�GRVH�RI�PLVRSURVWRO�
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ɷɩɢɬɟɥɢɚɥɶɧɨɝɨ� ɩɨɤɪɨɜɚ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɢ� ɷɤɬɨɩɢɢ� ɩɪɨɜɨɞɢɥɢ�
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ɭ� ɧɢɯ� ɩɨɹɜɢɥɢɫɶ� ɛɟɥɢ�� ɛɨɥɢ� ɜɧɢɡɭ� ɠɢɜɨɬɚ� ɜ� ɫɪɨɤɢ� ɨɬ� ��±��� ɞɧɟɣ�
ɞɨ� �±�� ɦɟɫɹɰɟɜ� ɩɨɫɥɟ� ɪɨɞɨɜ�� Ɋɨɞɵ� ɭ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɠɟɧɳɢɧ�
ɩɪɨɬɟɤɚɥɢ� ɩɨ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦɭ� ɬɢɩɭ�� ɧɟ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɡɚɬɹɠɧɵɯ�
ɢɥɢ� ɨɫɥɨɠɧɟɧɧɵɯ� ɪɨɞɨɜ�� ȼ� �� ɫɥɭɱɚɹɯ� ɦɚɫɫɚ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɛɵɥɚ� ɫɜɵɲɟ� ������� ɝ�� Ɋɚɡɪɵɜɵ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɧɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ��

ȼɫɟɦ� ɩɚɰɢɟɧɬɤɚɦ� ɩɪɨɜɟɞɟɧɨ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɢ�
ɧɚɡɧɚɱɟɧɨ�ɦɟɫɬɧɨɟ�ɥɟɱɟɧɢɟ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɫɭɩɩɨɡɢɬɨɪɢɣ�ɜ�ɬɟɱɟɧɢɟ�
�±���ɞɧɟɣ�ɫ�ɭɱɟɬɨɦ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɜɨɡɛɭɞɢɬɟɥɹ�ɤ� ɚɧɬɢɛɢɨɬɢɤɚɦ��
ɉɪɢ� ɨɫɦɨɬɪɟ� ɜ� ɡɟɪɤɚɥɚɯ�ɲɟɣɤɚ� ɦɚɬɤɢ� ɛɵɥɚ� ɛɥɟɞɧɨ�ɪɨɡɨɜɨɝɨ� ɰɜɟɬɚ��
ȼɨɤɪɭɝ�ɰɟɪɜɢɤɚɥɶɧɨɝɨ�ɤɚɧɚɥɚ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɷɤɬɨɩɢɹ�ɪɚɡɦɟɪɚɦɢ�ɨɬ���
ɞɨ� ���� ɫɦ� ɜ� ɞɢɚɦɟɬɪɟ��ɉɪɨɜɟɞɟɧɨ� ɤɨɥɶɩɨɫɤɨɩɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ��
ɤɨɬɨɪɨɟ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɭ�ɛɨɥɶɧɵɯ�ɜ�ɡɨɧɟ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɨɛɧɚɪɭɠɟɧɨ�
ɫɨɱɟɬɚɧɢɟ� ɪɚɡɧɵɯ� ɫɬɟɩɟɧɟɣ� ɷɩɢɬɟɥɢɚɥɶɧɵɯ� ɧɟɨɩɥɚɡɢɣ� ±�
ɩɨɥɢɦɨɪɮɧɨɫɬɶ� ɩɨɪɚɠɟɧɢɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɢɚɝɧɨɡ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɩɨ�
ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɩɨɜɪɟɠɞɟɧɢɹ�� Ʉɨɥɶɩɨɫɤɨɩɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ�
ɜ� �� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɤ� ɛɵɥɚ� ɛɨɥɟɟ� ɪɚɡɧɨɨɛɪɚɡɧɨɣ�� ɉɪɚɤɬɢɱɟɫɤɢ� ɜ� ��
ɪɚɡɚ� ɱɚɳɟ� ɜɫɬɪɟɱɚɥɫɹ� ɬɨɥɫɬɵɣ� ɚɰɟɬɨɛɟɥɵɣ� ɷɩɢɬɟɥɢɣ� �ȺȻɗ�� ɜ� ɜɢɞɟ�
ɝɪɭɛɨɣ� ɦɨɡɚɢɤɢ�� ɚ� ɬɚɤɠɟ� ɛɨɥɶɲɨɣ� ɩɥɨɳɚɞɢ� ɫ� ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ�
ɭɬɨɥɳɟɧɢɹɦɢ� ɜ� ɭɫɬɶɹɯ� ɠɟɥɟɡ�� ɧɚɩɨɦɢɧɚɸɳɢɣ� ©ɞɪɨɠɠɟɜɨɣ� ɛɥɢɧª��
ɉɨ�ɦɟɪɟ�ɭɜɟɥɢɱɟɧɢɹ�ɫɪɨɤɚ�ɩɨɫɥɟɪɨɞɨɜɨɝɨ�ɩɟɪɢɨɞɚ�ɭ�ɞɜɭɯ�ɩɚɰɢɟɧɬɨɤ�
ɭɫɭɝɭɛɥɟɧɢɟ� ɷɤɬɨɩɢɢ�� ɜɵɹɜɥɟɧɧɨɣ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ� ɨɛɧɚɪɭɠɟɧɢɟɦ� ɭɱɚɫɬɤɨɜ�� ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ� ɋ,1����
ɪɚɧɟɟ� ɫɤɪɵɬɵɯ� ɜɧɭɬɪɢ� ɰɟɪɜɢɤɚɥɶɧɨɝɨ� ɤɚɧɚɥɚ�� Ʉɨɥɶɩɨɫɤɨɩɢɱɟɫɤɚɹ�
ɤɚɪɬɢɧɚ� ɭ� ɷɬɢɯ� ɩɚɰɢɟɧɬɨɤ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ� ɛɨɥɟɟ� ɝɥɭɛɨɤɢɦɢ�
ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɲɟɣɤɢ� ɦɚɬɤɢ�� ɫɨɱɟɬɚɧɢɟɦ� ɚɤɬɢɜɧɨɣ� ɩɪɨɥɢɮɟɪɚɰɢɢ�
ɫ� ɨɬɟɤɨɦ� ɫɬɪɨɦɵ�� ɞɟɰɢɞɭɨɡɨɦ�� ɩɨɜɵɲɟɧɧɨɣ� ɜɚɫɤɭɥɹɪɢɡɚɰɢɟɣ��
ɤɪɨɜɨɬɨɱɢɜɨɫɬɶɸ�� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɚɬɟɪɢɚɥɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɛɢɨɩɫɢɢ� ɫ� ɩɨɥɧɵɦ�
ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɡɨɧɵ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ�
ɫɬɟɩɟɧɶ� ɩɨɜɪɟɠɞɟɧɢɣ� ɫɨɜɩɚɞɚɥɚ� ɫ� ɤɨɥɶɩɨɫɤɨɩɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɨɣ� ɜ�
������ ɫɥɭɱɚɟɜ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɵ� ɩɪɢ� ɨɫɦɨɬɪɟ� ɬɚɤɠɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɹɜɥɟɧɢɹ� ɷɤɬɨɩɢɢ� ɛɟɡ�
ɜɵɪɚɠɟɧɧɵɯ�ɩɨɜɪɟɠɞɟɧɢɣ�ɷɩɢɬɟɥɢɹ�ɲɟɣɤɢ�ɦɚɬɤɢ�ɩɪɢ�ɤɨɥɶɩɨɫɤɨɩɢɢ��
Ʉɨɥɶɩɨɫɤɨɩɢɱɟɫɤɢɣ� ɢ� ɰɢɬɨɥɨɝɢɱɟɫɤɢɣ� ɤɨɧɬɪɨɥɶ� ɩɪɨɜɨɞɢɥɢ� ɤɚɠɞɵɟ�
�±��ɦɟɫɹɰɚ��ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɯɢɪɭɪɝɢɱɟɫɤɢɦ�ɥɟɱɟɧɢɟɦ�ɭ���ɯ�ɩɚɰɢɟɧɬɨɤ�
ɢ� ɨɤɨɧɱɚɬɟɥɶɧɵɦ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɞɬɜɟɪɠɞɟɧɢɹɦ� ɞɢɚɝɧɨɡɚ��
Ɉɫɬɚɥɶɧɵɦ� ɩɚɰɢɟɧɬɤɚɦ� ɫ� ɷɤɬɨɩɢɟɣ� ɛɵɥɨ� ɩɪɨɢɡɜɟɞɟɧɨ� ɩɪɢɠɢɝɚɧɢɟ�
ɩɪɟɩɚɪɚɬɨɦ� ɫɨɥɤɨɜɚɥɢɧ� ɨɞɧɨɤɪɚɬɧɨ�� ɉɨɜɬɨɪɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɢ� ɱɟɪɟɡ� �±�� ɧɟɞɟɥɶ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɥɟɱɟɧɢɹ�� ȼɵɜɨɞɵ��
ɋ� ɰɟɥɶɸ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɪɚɡɜɢɬɢɹ� ɝɥɭɛɨɤɢɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɲɟɣɤɢ�
ɦɚɬɤɢ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɟɞɟɧɢɟ�ɨɫɦɨɬɪɚ�ɲɟɣɤɢ�ɜ� ɡɟɪɤɚɥɚɯ�ɜ�ɬɟɱɟɧɢɟ�
ɩɟɪɜɵɯ� ɞɜɭɯ� ɦɟɫɹɰɟɜ� ɩɨɫɥɟ� ɪɨɞɨɜ�� ɇɚɥɢɱɢɟ� ɷɤɬɨɩɢɢ� ɲɟɣɤɢ� ɦɚɬɤɢ�
ɜɨ�ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɹɜɥɹɟɬɫɹ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɮɨɧɨɜɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɲɟɣɤɢ�ɦɚɬɤɢ�

1$785(�2)�7+(�,1)/$00$725<�',6($6(6�2)�7+(�
&(59,;�32673$5780�:20(1
9�8��$OLPRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�6��%DEDGMDQRYD
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ��7KH�SUREOHP�RI�FHUYLFDO�SDWKRORJ\�LQ�WKH�SRVWSDUWXP�SHULRG�
DQG� LWV� WUHDWPHQW� LV�DQ�XUJHQW� WDVN�RI�J\QHFRORJ\�DLPHG�DW� UHGXFLQJ� WKH�
IUHTXHQF\�RI�EDFNJURXQG�DQG�SUHFDQFHURXV�GLVHDVHV�DQG�UHTXLUHV�IXUWKHU�
VWXG\��7KH�EDVLV�RI�WKH�GHYHORSPHQW�RI�WKHVH�GLVHDVHV�DUH�WUDXPDWLF�OHVLRQV�
RI� WKH� FHUYL[� GXULQJ� FKLOGELUWK� RU� LQÀDPPDWRU\� GLVHDVH� WKDW� GHYHORSHG�
GXULQJ� SUHJQDQF\�� $LP�� 7R� H[SORUH� WKH� QDWXUH� DQG� W\SHV� RI� EHQLJQ�
LQÀDPPDWRU\�GLVHDVH�RI� WKH� FHUYL[� LQ�ZRPHQ� LQ� WKH�SRVWSDUWXP�SHULRG��
0DWHULDOV� DQG� PHWKRGV�� :H� H[DPLQHG� ��� ZRPHQ� ZLWK� FRPSODLQWV� RI�
GLVFKDUJHV� DQG� DFKLQJ�SDLQ� LQ� WKH� VDFUXP� LQ� WKH� SRVWSDUWXP�SHULRG�� L�H��
GXULQJ� WKH� ¿UVW� �±�� PRQWKV� DIWHU� ELUWK� RFFXUUHG� YDJLQDOO\�� 7KH� FRQWURO�
JURXS� FRQVLVWHG� RI� ��� KHDOWK\� ZRPHQ� DIWHU� SK\VLRORJLFDO� ELUWK�� GR� QRW�
FRPSODLQ�� 6WXGLHG� KLVWRU\� RI� SUHJQDQF\� FKLOGELUWK�� SHOYLF� H[DPLQDWLRQ�
ZDV� SHUIRUPHG�� LQFOXGLQJ� LQVSHFWLRQ� RI� WKH� FHUYL[� LQ� WKH� PLUURUV�� 7R�
GHWHUPLQH� WKH�PRUSKRORJLFDO� DQG� IXQFWLRQDO� VWUXFWXUH�RI� HSLWKHOLXP�DQG�
HFWRSLF�FHUYLFDO�FROSRVFRS\�FRQGXFWHG�LQ�GHSWK�UHVHDUFK��%\�SDULW\�RI����
ZRPHQ�ZHUH�DIWHU�WKH�¿UVW�ELUWK����±�DIWHU�UHSHDWHG�FKLOGELUWK��$OO�SDWLHQWV�
ZHUH�GLYLGHG�LQWR���JURXSV����JURXS�RI���SDWLHQWV�LQ�ZKRP�SUHJQDQF\�ZDV�
GLDJQRVHG�YDJLQLWLV��LQFOXGLQJ�LQ�����������ZRPHQ�±�HFWRSLF�FHUYLFDO�JURXS�
�±��SDWLHQWV�ZLWK�XQFRPSOLFDWHG�SUHJQDQF\��,Q�WKH�SRVWSDUWXP�SHULRG�WKH\�
DSSHDUHG� VHFUHWLRQ�� SDLQ� LQ� WKH� DEGRPHQ� GXULQJ� WKH� SHULRG� IURP� ��±���
GD\V�WR��±��PRQWKV�DIWHU�GHOLYHU\��%LUWKV�DOO�ZRPHQ�VXUYH\HG�SURFHHGHG�
WR� SK\VLRORJLFDO� W\SH�� WKHUH�ZDV� QR� SURORQJHG� RU� REVWUXFWHG� ELUWK�� ,Q� ��
FDVHV��WKH�ELUWK�ZHLJKW�ZDV��������JUDPV�RYHU��&HUYLFDO�ODFHUDWLRQV�ZHUH�
QRW� LGHQWL¿HG��$OO� SDWLHQWV� ZHUH� SHUIRUPHG� EDFWHULRORJLFDO� H[DPLQDWLRQ�
DQG�DSSRLQWHG�ORFDO�WUHDWPHQW�ZLWK�VXSSRVLWRULHV�ZLWKLQ��±���GD\V�EDVHG�
RQ�VXVFHSWLELOLW\�WR�DQWLELRWLFV��:KHQ�YLHZHG�LQ�WKH�PLUURUV�RI�WKH�FHUYL[�
ZDV�D�SDOH�SLQN�FRORU��DURXQG�FHUYLFDO�HFWRSLD�GHWHUPLQHG� LQ�VL]HV� IURP�
��WR�����FP�LQ�GLDPHWHU��&ROSRVFRS\�FRQGXFWHG�D�VWXG\�WKDW�VKRZHG�WKDW�
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SDWLHQWV� LQ� WKH� DUHD� RI� WUDQVIRUPDWLRQ� IRXQG� D� FRPELQDWLRQ� RI� GLIIHUHQW�
GHJUHHV� RI� HSLWKHOLDO� QHRSODVLD� ±� SRO\PRUSKLF� OHVLRQV�� 5HVXOWV�� 7KH�
GLDJQRVLV�ZDV�PDGH�DW�WKH�PD[LPXP�H[WHQW�RI�WKH�GDPDJH��&ROSRVFRSLF�
SLFWXUH� LQ� WKH� �VW� JURXS�RI� SDWLHQWV�ZDV�PRUH� GLIIHUHQW��$OPRVW� �� WLPHV�
PRUH�FRPPRQ�DWVHWREHO\�WKLFN�HSLWKHOLXP��$%(��ZDV�IRXQG�DV�D�FRDUVH�
PRVDLF��DV�ZHOO�DV�D�ODUJH�DUHD�ZLWK�PXOWLSOH�VZHOOLQJV�LQ�WKH�PRXWKV�RI�
JODQGV�UHVHPEOLQJ�³\HDVW�SDQFDNH´��$V�SURORQJ�SRVWSDUWXP�SHULRG�LQ�WZR�
SDWLHQWV� ZRUVHQLQJ� HFWRSLD�� LGHQWL¿HG� GXULQJ� SUHJQDQF\�� DFFRPSDQLHG�
E\� WKH�GHWHFWLRQ�RI�DUHDV�VSHFL¿F� WR�&LQ����SUHYLRXVO\�KLGGHQ� LQVLGH� WKH�
FHUYLFDO� FDQDO�� &ROSRVFRSLF� SLFWXUH� LQ� WKHVH� SDWLHQWV� ZDV� FKDUDFWHUL]HG�
E\�GHHSHU� OHVLRQV�RI� WKH�FHUYL[��D�FRPELQDWLRQ�RI�DFWLYH�SUROLIHUDWLRQ�RI�
VWURPDO� HGHPD��GHWVLGXR]RP�� LQFUHDVHG�YDVFXODUL]DWLRQ��EOHHGLQJ��:KHQ�
FRPSDULQJ�WKH�UHVXOWV�RI�KLVWRORJLFDO�H[DPLQDWLRQ�RI�ELRSV\�PDWHULDO�ZLWK�
IXOO�SUHOLPLQDU\�VWXG\�RI�WKH�WUDQVIRUPDWLRQ�]RQH�LQ�WKH�PDLQ�JURXS�OHYHO�
RI�GDPDJH�FRLQFLGHG�ZLWK�FROSRVFRSLF�SDWWHUQ�LQ�������RI�FDVHV��,W�VKRXOG�
EH� QRWHG� WKDW� SDWLHQWV� LQ� WKH� FRQWURO� JURXS� GXULQJ� WKH� LQVSHFWLRQ� DOVR�
UHYHDOHG� WKH�SKHQRPHQRQ�RI�HFWRSLF�H[SUHVVHG�ZLWKRXW�GDPDJH�FHUYLFDO�
HSLWKHOLXP�GXULQJ� FROSRVFRS\��&ROSRVFRSLF� DQG� F\WRORJLFDO� FRQWURO�ZDV�
SHUIRUPHG�HYHU\��±��PRQWKV��IROORZHG�E\�VXUJHU\�LQ���SDWLHQWV�DQG�¿QDO�
PRUSKRORJLFDO� FRQ¿UPDWLRQ��7KH�RWKHU�SDWLHQWV�ZLWK�HFWRSLD�ZHUH�PDGH�
FDXWHUL]DWLRQ�ZLWK�WKH�GUXJ�VRONRYDOLQ�RQFH��)ROORZ�XS�H[DPLQDWLRQ�ZDV�
SHUIRUPHG��±��ZHHNV�DIWHU�FRPSOHWLRQ�RI�WUHDWPHQW��&RQFOXVLRQ��,Q�RUGHU�
WR�SUHYHQW� WKH�GHYHORSPHQW�RI�GHHS� OHVLRQV�RI� WKH�FHUYL[� LW� LV�QHFHVVDU\�
WR�FRQGXFW�LQVSHFWLRQ�RI�WKH�FHUYL[�LQ�WKH�PLUURU�IRU�WKH�¿UVW�WZR�PRQWKV�
DIWHU�ELUWK��7KH�SUHVHQFH�RI�FHUYLFDO�HFWRSLF�SUHJQDQF\�LV�D�ULVN�IDFWRU�IRU�
GHYHORSLQJ�FHUYLFDO�GLVHDVH�EDFNJURXQG�

ɉȺɌɈȽȿɇȿɌɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ�ȼȺȽɂɇɈɁȺ
Ⱥ�Ɇ��Ɋɚɦɚɡɚɧɨɜɚ��ȼ�Ɉ��ɒɩɢɪɤɨ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ�� Ʉ�Ɋ�� Ȼɨɧɞɚɪɟɧɤɨ�� ɞ�ɦ�ɧ��� ɩɪɨɮ�� Ʌ�Ⱥ��
Ɉɡɨɥɢɧɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɜɨɩɪɨɫɚ� ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ� ɜɚɝɢɧɨɡɚ� �Ȼȼ��
ɫɜɹɡɚɧɚ�ɫ�ɲɢɪɨɤɨɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�ɡɚɛɨɥɟɜɚɧɢɹ��ɞɨɫɬɢɝɚɸɳɟɣ�
����ɫɪɟɞɢ�ɠɟɧɳɢɧ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ�>3DUPD�0�HW�DO�������@��
ɢ� ɟɝɨ� ɫɜɹɡɶɸ� ɫ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɨɪɝɚɧɨɜ� ɦɚɥɨɝɨ�
ɬɚɡɚ� >'RHUÀLQJHU� 6�<�� HW� DO��� ����@�� ɧɟɜɵɧɚɲɢɜɚɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
>=KDQJ�'��HW�DO�������@��ɩɨɜɵɲɟɧɢɟɦ�ɪɢɫɤɚ�ɢɧɮɟɤɰɢɣ��ɩɟɪɟɞɚɜɚɟɦɵɯ�
ɩɨɥɨɜɵɦ�ɩɭɬɟɦ�>-DQH�5��HW�DO�������@��ɉɪɢ�ɪɚɡɜɢɬɢɢ�Ȼȼ�ɥɚɤɬɨɛɚɤɬɟɪɢɢ�
ɡɚɦɟɳɚɸɬɫɹ� ɭɫɥɨɜɧɨ�ɩɚɬɨɝɟɧɧɵɦɢ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ� >5DYHO� -�� HW�
DO��� ����@�� ɉɪɨɢɫɯɨɞɢɬ� ɩɨɜɵɲɟɧɢɟ� ɩɪɨɧɢɰɚɟɦɨɫɬɢ� ɜɚɝɢɧɚɥɶɧɨɝɨ�
ɷɩɢɬɟɥɢɹ� ɢ� ɬɪɚɧɫɥɨɤɚɰɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɤɥɟɬɨɱɧɨɣ�
ɫɬɟɧɤɢ� ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɛɚɤɬɟɪɢɣ� ±� ɥɢɩɨɩɨɥɢɫɚɯɚɪɢɞɨɜ� �Ʌɉɋ��
><HJDQHJL� 0�� HW� DO��� ����@� ±� ɜ� ɜɟɧɨɡɧɵɟ� ɫɨɫɭɞɵ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ� ɜ� ɰɟɧɬɪɚɥɶɧɵɣ� ɤɪɨɜɨɬɨɤ� ɢ� ɪɚɡɜɢɬɢɟɦ� ɫɢɫɬɟɦɧɵɯ�
ɪɟɚɤɰɢɣ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɫɵɜɨɪɨɬɨɱɧɨɝɨ�ɭɪɨɜɧɹ�Ʌɉɋ�ɩɪɢ�
ɛɚɤɬɟɪɢɚɥɶɧɨɦ�ɜɚɝɢɧɨɡɟ�ɞɥɹ�ɪɚɫɲɢɪɟɧɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɢɣ�ɨ�ɩɚɬɨɝɟɧɟɡɟ�
ɭɤɚɡɚɧɧɨɝɨ�ɫɢɧɞɪɨɦɚ�ɞɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɧɧɵɯ�
ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɫɥɭɠɢɥɢ�����ɠɟɧɳɢɧɵ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɢɡ�ɤɨɬɨɪɵɯ�����±�
ɫ�Ȼȼ��ɨɫɧɨɜɧɚɹ�ɝɪɭɩɩɚ��ɢ�����±�ɫ�ɧɨɪɦɨɮɥɨɪɨɣ�ɜɚɝɢɧɚɥɶɧɨɝɨ�ɛɢɨɬɨɩɚ�
�ɝɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ��� ɉɪɨɜɨɞɢɥɚɫɶ� ɫɜɟɬɨɜɚɹ� ɦɢɤɪɨɫɤɨɩɢɹ� ɩɪɟɩɚɪɚɬɨɜ��
ɨɤɪɚɲɟɧɧɵɯ� ɩɨ� Ƚɪɚɦɭ�� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɫɬɟɩɟɧɶ� ɞɢɫɛɢɨɡɚ� ɜɥɚɝɚɥɢɳɚ��
ɨɰɟɧɤɚ�ɫɬɟɩɟɧɢ�ɷɧɞɨɬɨɤɫɢɧɟɦɢɢ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɨ�ɤɨɧɰɟɧɬɪɚɰɢɢ�Ʌɉɋ�ɫ�
ɩɨɦɨɳɶɸ�ɯɪɨɦɨɝɟɧɧɨɝɨ�ɅȺɅ�ɬɟɫɬɚ��ɫɨɫɬɨɹɧɢɹ�ɚɧɬɢɷɧɞɨɬɨɤɫɢɧɨɜɨɝɨ�
ɢɦɦɭɧɢɬɟɬɚ� ±� ɩɨ� ɭɪɨɜɧɸ�Ʌɉɋ�ɫɜɹɡɵɜɚɸɳɟɝɨ� ɛɟɥɤɚ� �/%3�� ɢ� ,J*� ɤ�
FRUH�ɪɟɝɢɨɧɭ� Ʌɉɋ� ɜ� ɩɥɚɡɦɟ� �©+\ɋXOW� ELRWHFKQRORJ\ª�� Ƚɨɥɥɚɧɞɢɹ���
ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɩɪɢɤɥɚɞɧɵɯ�ɩɪɨɝɪɚɦɦ��Ⱦɥɹ�ɧɟɣɬɪɚɥɢɡɚɰɢɢ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɯ�
Ʌɉɋ� ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɛɚɤɬɟɪɢɣ� ɜ� ɜɚɝɢɧɚɥɶɧɨɦ� ɛɢɨɰɟɧɨɡɟ�
ɩɪɢ� ɞɢɫɛɢɨɡɟ� ɦɵ� ɜɤɥɸɱɢɥɢ� ɜ� ɫɬɚɧɞɚɪɬɧɭɸ� ɫɯɟɦɭ� ɥɟɱɟɧɢɹ� Ȼȼ�
ɥɟɤɚɪɫɬɜɟɧɧɵɣ�ɩɪɟɩɚɪɚɬ�©ɗɧɬɟɪɨɫɝɟɥɶª��Ɏɋ�������������ɜ�ɤɚɱɟɫɬɜɟ�
ɫɨɪɛɟɧɬɚ�Ʌɉɋ��ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɯɚɪɚɤɬɟɪɚ�ɥɟɱɟɧɢɹ�ɠɟɧɳɢɧɵ�ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɩɟɪɜɚɹ�����ɠɟɧɳɢɧ��ɩɨɥɭɱɚɥɚ�ɫɬɚɧɞɚɪɬɧɨɟ�
ɞɜɭɯɷɬɚɩɧɨɟ�ɥɟɱɟɧɢɟ�� ɜɬɨɪɚɹ� ����ɠɟɧɳɢɧɚ��� ɤɨɬɨɪɨɣ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɷɧɬɟɪɨɫɨɪɛɟɧɬ�©ɗɧɬɟɪɨɫɝɟɥɶª�ɜɜɨɞɢɥɢ���ɪɚɡ�ɜ�ɫɭɬɤɢ�ɢɧɬɪɚɜɚɝɢɧɚɥɶɧɨ�
ɜ� ɬɟɱɟɧɢɟ� �� ɞɧɟɣ� ɩɨɫɥɟ� ɡɚɜɟɪɲɟɧɢɹ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ� ɬɟɪɚɩɢɢ��
Ʉɨɧɬɪɨɥɶɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɱɟɪɟɡ� �� ɫɭɬ�� ���� ɢ� �� ɦɟɫ�
ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɥɟɱɟɧɢɹ�� ɭɱɢɬɵɜɚɥɢ� ɯɚɪɚɤɬɟɪ� ɠɚɥɨɛ�� ɪɟɡɭɥɶɬɚɬɵ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� S+�ɦɟɬɪɢɢ� ɜɥɚɝɚɥɢɳɧɨɣ� ɫɪɟɞɵ��
ɫɜɟɬɨɜɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɜɥɚɝɚɥɢɳɧɵɯ� ɦɚɡɤɨɜ� ɢ� ɤɭɥɶɬɭɪɚɥɶɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��Ȼɵɥɨ�ɜɵɹɜɥɟɧɨ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɩɨɜɵɲɟɧɢɟ�

ɭɪɨɜɧɹ�Ʌɉɋ�ɭ�ɠɟɧɳɢɧ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɨɣ�
0H�±�����>���±���@�(8�ɦɥ��ɭ�ɡɞɨɪɨɜɵɯ�±������>�±���@�(8�ɦɥ���ɪ���������
ɭɪɨɜɟɧɶ� /%3� ɧɚ� ɧɚɱɚɥɶɧɵɯ� ɷɬɚɩɚɯ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɥ� ���������
ɦɤɝ�ɦɥ�� ɱɬɨ� ɜ� �� ɪɚɡɚ� ɩɪɟɜɵɲɚɥɨ� ɚɧɚɥɨɝɢɱɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɢ�
ɞɥɢɬɟɥɶɧɨɫɬɢ� ɬɟɱɟɧɢɹ� Ȼȼ� ɛɨɥɟɟ� ɨɞɧɨɣ� ɧɟɞɟɥɢ� ���������� ɦɤɝ�ɦɥ���
�S��������ɧɟ�ɜɵɹɜɥɟɧɨ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɪɨɜɧɹ�/%3�ɨɬ�ɫɬɟɩɟɧɢ�ɞɢɫɛɢɨɡɚ�
ɜɚɝɢɧɚɥɶɧɨɝɨ� ɛɢɨɬɨɩɚ�� ɬɨɝɞɚ� ɤɚɤ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ,J*� ɤ� FRUH�ɪɟɝɢɨɧɭ�
Ʌɉɋ� ɭɜɟɥɢɱɢɜɚɥɚɫɶ� ɩɨ� ɦɟɪɟ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɞɢɫɛɢɨɬɢɱɟɫɤɨɝɨ�
ɫɞɜɢɝɚ� ɢ� ɫɨɫɬɚɜɥɹɥɚ� ɩɪɢ� ɞɢɫɛɢɨɡɟ� �� ɫɬ�� ��������� 08�ɦɥ�� �� ɫɬ�� ±�
����������� 08�ɦɥ�� �� ɫɬ�� ±� ����������� 08�ɦɥ�� ȼɵɹɜɥɟɧɨ� ɧɚɥɢɱɢɟ�
ɩɪɹɦɨɣ�ɫɢɥɶɧɨɣ�ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɪɨɜɧɹ�/%3��UV ������
S������� ɢ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ,J*� ɤ� FRUH�ɪɟɝɢɨɧɭ� Ʌɉɋ� �UV ����� S��������
ɉɪɢ� ɨɰɟɧɤɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɪɚɩɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɪɛɟɧɬɚ�
©ɗɧɬɟɪɨɫɝɟɥɶª�ɛɵɥɨ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɩɨɥɧɨɟ�ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɟ�
ɢɡɥɟɱɟɧɢɟ� ɜ� �� ɝɪɭɩɩɟ� ɜ� ���� ɫɥɭɱɚɟɜ�� ɜɨ� �� ±� ɜ� ����� ɱɟɪɟɡ� �� ɫɭɬ��
ɱɟɪɟɡ�����ɦɟɫ�ɛɵɥɢ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɪɟɰɢɞɢɜɵ�Ȼȼ�ɭ�����ɠɟɧɳɢɧ�
�� ɝɪɭɩɩɵ�ɢ�ɥɢɲɶ�ɜ������ɫɥɭɱɚɟɜ�±����ȼɵɜɨɞɵ��ɉɪɢ�Ȼȼ�ɩɨɜɵɲɟɧɢɟ�
ɤɨɥɨɧɢɡɚɰɢɢ� ɜɚɝɢɧɚɥɶɧɨɣ� ɦɢɤɪɨɷɤɨɫɢɫɬɟɦɵ� ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɦɢ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
Ʌɉɋ� ɜ� ɫɵɜɨɪɨɬɤɟ�� ɱɬɨ� ɞɨɤɚɡɵɜɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟɦ� ɭɪɨɜɧɹ� Ʌɉɋ�
ɫɜɹɡɵɜɚɸɳɟɝɨ�ɛɟɥɤɚ�ɢ�ɬɢɬɪɨɜ�,J*�ɤ�FRUH�ɪɟɝɢɨɧɭ�Ʌɉɋ��ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɡɞɨɪɨɜɵɯ� ɠɟɧɳɢɧ�� ɋɨɞɟɪɠɚɧɢɟ� ,J*� ɤ� FRUH�ɪɟɝɢɨɧɭ� Ʌɉɋ� ɡɚɜɢɫɢɬ�
ɨɬ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɞɢɫɛɢɨɡɚ�� ɉɨ� ɢɬɨɝɚɦ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɥɟɱɟɧɢɹ�
ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɡɚ� ɫɱɟɬ� ɩɪɢɦɟɧɟɧɢɹ�
©ɗɧɬɟɪɨɫɝɟɥɶª� ɜ� ɤɚɱɟɫɬɜɟ� ɦɟɫɬɧɨɝɨ� ɫɨɪɛɟɧɬɚ� Ʌɉɋ� ɞɥɹ� ɦɟɫɬɧɨɣ�
ɞɟɬɨɤɫɢɤɚɰɢɢ�
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,QWURGXFWLRQ�� 8UJHQF\� RI� WKH� LVVXH� RI� EDFWHULDO� YDJLQRVLV� �%9�� LV�
DVVRFLDWHG�ZLWK�KLJK�SUHYDOHQFH�UDWH�RI� WKH�GLVHDVH��ZKLFK� LV�XS� WR�����
DPRQJ�ZRPHQ� RI� UHSURGXFWLYH� DJH� >3DUPD�0�� HW� DO��� ����@�� DV�ZHOO� DV�
LWV� UHODWLRQ� WR� LQÀDPPDWRU\� GLVHDVHV� RI� SHOYLF� RUJDQV� >'RHUÀLQJHU�
6�<�� HW� DO��� ����@�� KDELWXDO� QRQ�FDUU\LQJ� RI� SUHJQDQF\� >=KDQJ�'�� HW� DO���
����@�� DQG� LQFUHDVHG� ULVN� RI� VH[XDOO\�WUDQVPLWWHG� LQIHFWLRQV� >-DQH�5�� HW�
DO��� ����@�� ,Q� FDVH� RI�%9�GHYHORSPHQW�� ODFWREDFWHULD� DUH� VXEVWLWXWHG� IRU�
RSSRUWXQLVWLF�SDWKRJHQV�>5DYHO�-��HW�DO�������@��$V�D�UHVXOW�RI�SURGXFWLRQ�
RI� D�ZLGH� VSHFWUXP�RI� SURWHRO\WLF� HQ]\PHV�E\� WKH� ODWWHU� >6ZLGVLQVNL�$��
HW� DO��� ����@�� WKHUH� LV� DQ� LQFUHDVH� LQ�SHUPHDELOLW\�RI�YDJLQDO� HSLWKHOLXP��
WUDQVORFDWLRQ�RI� OLSRSRO\VVDFKDULGHV� �/36�� ><HJDQHJL�0�� HW� DO��� ����@�±�
LQWR� FHQWUDO� EORRG� ÀRZ� DQG� GHYHORSPHQW� RI� V\VWHPLF� UHDFWLRQV�� $LP��
$VVHVVPHQW� RI� VHUXP� /36� OHYHO� DW� EDFWHULDO� YDJLQRVLV� WR� LQFUHDVH� RXU�
NQRZOHGJH�RI�SDWKRJHQHVLV�RI�WKH�V\QGURPH�LQGLFDWHG�LQ�RUGHU�WR�GHYHORS�
SDWKRJHQHWLFDOO\�JURXQGHG�PHWKRGV�RI�WUHDWPHQW��0DWHULDOV�DQG�PHWKRGV��
2EMHFW�RI�WKH�VWXG\������ZRPHQ�RI�UHSURGXFWLYH�DJH������RI�WKHP�KDG�%9�
�PDLQ� JURXS�� DQG� ���� ±� QRUPRÀRUD� RI� YDJLQDO� ELRWRSH� �FRQWURO� JURXS���
:H�FDUULHG�RXW�OLJKW�PLFURVFRS\�RI�JUDP�VWDLQHG�SUHSDUDWLRQV��GHWHUPLQHG�
WKH� GHJUHH� RI� YDJLQDO� G\VELRVLV�� DVVHVVHG� WKH� GHJUHH� RI� HQGRWR[LQHPLD�
GXH�WR�/36�FRQFHQWUDWLRQ�HVWLPDWHG�ZLWK�FKURPRJHQLF�/$/�WHVW��VWDWH�RI�
DQWLHQGRWR[LF�LPPXQLW\�GXH�WR�WKH�OHYHO�RI�/36�ELQGLQJ�SURWHLQ��/%3��DQG�
,J*�WR�FRUH�UHJLRQ�RI�/36�LQ�SODVPD��+\ɋXOW�ELRWHFKQRORJ\��+ROODQG���)RU�
QHXWUDOL]DWLRQ�RI�SDWKRJHQHWLFDOO\�VLJQL¿FDQW�/36�JUDP�QHJDWLYH�EDFWHULD�
LQ� YDJLQDO� ELRFRHQRVLV� LQ� FDVH� RI� G\VELRVLV�� ZH� LQFOXGHG� GUXJ� SURGXFW�
(QWHURVJHO��)6�������������DV�/36�VRUEHQW�LQWR�D�VWDQGDUG�VFKHPH�RI�%9�
WUHDWPHQW��'XH�WR�WKH�FKDUDFWHU�RI�WUHDWPHQW��ZRPHQ�ZHUH�VXEGLYLGHG�LQWR�
WZR� FOLQLFDO� JURXSV�� WKH� ¿UVW� ���� ZRPHQ�� UHFHLYHG� WZR�VWDJH� WUHDWPHQW�
�DQWLEDFWHULDO�WUHDWPHQW�DQG�SURELRWLFV���DQG�WKH�VHFRQG�RQH�����ZRPHQ��
DGGLWLRQDOO\� UHFHLYHG� LQWUDYDJLQDO� HQWHURVRUEHQW� (QWHURVJHO� RQFH� D� GD\�
IRU���GD\V�DIWHU�WHUPLQDWLRQ�RI�ORFDO�DQWLEDFWHULDO�WKHUDS\��&RQWURO�FOLQLFDO�
DQG�ODERUDWRU\�H[DPLQDWLRQ�ZDV�FDUULHG�RXW�LQ���GD\V������DQG���PRQWKV�
DIWHU� WUHDWPHQW� WHUPLQDWLRQ�� WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� FKDUDFWHU� RI�
FRPSODLQWV�� UHVXOWV� RI� SK\VLFDO� SHOYLF� H[DPLQDWLRQ�� S+�PHDVXUHPHQW� RI�
YDJLQDO�ÀRUD��OLJKW�PLFURVFRS\�RI�YDJLQDO�VPHDUV�DQG�FXOWXUH�H[DPLQDWLRQ��
5HVXOWV�� ,Q� WKH� UHVXOWV� RI� VWXGLHV� FRQGXFWHG�� ZH� KDYH� IRXQG� VLJQL¿FDQW�
LQFUHDVH� RI� /36� OHYHO� LQ�ZRPHQ� RI� WKH�PDLQ� JURXS�ZKHQ� FRPSDUHG� WR�
FRQWUROV�0H�±����� >���±���@�(8�PO�� LQ�KHDOWK\�RQHV�±������ >�±���@�(8�
PO���ɪ���������/%3�OHYHO�DW�LQLWLDO�VWDJHV�RI�WKH�GLVHDVH�ZDV�����������J�
PO��ZKLFK�LV���WLPHV�PRUH�WKDQ�WKH�VLPLODU�YDOXH�LQ�FDVH�RI�%9�GXUDWLRQ�
FRXUVH�RYHU�RQH�ZHHN������������J�PO����S��������QR�GHSHQGHQF\�RI�/%3�
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OHYHO�RQ�G\VELRVLV�GHJUHH�RI�YDJLQDO�ELRFRHQRVLV�KDYH�EHHQ�UHYHDOHG��ZKLOH�
,J*� FRQFHQWUDWLRQ� WR� FRUH�UHJLRQ� RI� /36� LQFUHDVHG�ZLWK� SURJUHVVLRQ� RI�
G\VELRWLF�VKLIW�DQG�LQ�FDVH�RI�G\VELRVLV��GHJUHH����DFFRXQWHG�IRU����������
08�PO��GHJUHH���±������������08�PO��DQG�GHJUHH���±������������08�
PO�� 3UHVHQFH� RI� D� GLUHFW� VWURQJ� FRUUHODWLRQ� GHSHQGHQF\� RI� /%3� OHYHO�
�UV ������S�������DQG� ,J*�FRQFHQWUDWLRQ� WR�FRUH�UHJLRQ�RI�/36� �UV �����
S������� KDYH� EHHQ� UHYHDOHG�� 'XULQJ� DVVHVVPHQW� RI� WKHUDS\� HI¿FLHQF\�
ZLWK�WKH�XVH�RI�VRUEHQW�(QWHURVJHO��WKHUH�ZDV�UHJLVWHUHG�FRPSOHWH�FOLQLFDO�
DQG� ODERUDWRU\�FXUH� LQ�JURXS��������RI�FDVHV��DQG� LQ�JURXS���� LQ������
LQ���GD\V�� LQ�����PRQWK��FDVHV�RI�%9�UHODSVH�ZHUH�UHJLVWHUHG� LQ�����RI�
ZRPHQ�LQ�JURXS���DQG�RQO\�LQ������LQ�JURXS����&RQFOXVLRQ��,Q�FDVH�RI�%9��
LQFUHDVH� LQ� FRORQL]DWLRQ� RI� YDJLQDO�PLFURHFRV\VWHP�ZLWK� JUDP�QHJDWLYH�
PLFURRUJDQLVPV� LV� DFFRPSDQLHG� ZLWK� LQFUHDVHG� /36� FRQFHQWUDWLRQ� LQ�
VHUXP��ZKLFK� LV� SURYHG� E\� LQFUHDVHG� OHYHO� RI� /36�ELQGLQJ� SURWHLQ� DQG�
,J*�WLWHUV�WR�FRUH�UHJLRQ�RI�/36��ZKHQ�FRPSDUHG�WR�KHDOWK\�ZRPHQ��7KH�
FRQWHQW� RI� ,J*� WR� FRUH�UHJLRQ� RI� /36� GHSHQGV� RQ� GHJUHH� RI� G\VELRVLV�
VHYHULW\��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�WUHDWPHQW�FRQGXFWHG��LQFUHDVH�LQ�
HI¿FLHQF\�RZLQJ�WR�(QWHURVJHO�DGPLQLVWUDWLRQ�DV�D�ORFDO�/36�VRUEHQW�IRU�
ORFDO�GHWR[LFDWLRQ�KDV�EHHQ�REVHUYHG�

ȽɂɉȿɊȺɇȾɊɈȽȿɇɂə��ɉɈɅɂɆɈɊɎɂɁɆ�ȽȿɇȺ�
&<3����ɇȿɄɅȺɋɋɂɑȿɋɄȺə�ɎɈɊɆȺ�ȼɊɈɀȾȿɇɇɈɃ�
ȾɂɋɎɍɇɄɐɂɂ�ɄɈɊɕ�ɇȺȾɉɈɑȿɑɇɂɄɈȼ�
ɘ�ɇ��Ɇɚɟɜɫɤɚɹ��ȼ�Ⱥ��Ʉɪɚɫɢɤɨɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� Ʌ�Ⱥ�� Ɉɡɨɥɢɧɹ�� ɞ�ɛ�ɧ��� ɩɪɨɮ��
Ʌ�ɂ��ɉɚɬɪɭɲɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɢɱɢɧ� ɝɢɩɟɪɚɧɞɪɨɝɟɧɢɢ� ɹɜɥɹɟɬɫɹ�
ɚɭɬɨɫɨɦɧɨ�ɪɟɰɟɫɫɢɜɧɨɟ�ɡɚɛɨɥɟɜɚɧɢɟ�±�ɜɪɨɠɞɟɧɧɚɹ�ɝɢɩɟɪɩɥɚɡɢɹ�ɤɨɪɵ�
ɧɚɞɩɨɱɟɱɧɢɤɨɜ� �ȼȽɄɇ��� Ȼɨɥɟɟ� ���� ɜɫɟɯ� ɫɥɭɱɚɟɜ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɜɨɡɧɢɤɚɟɬ�ɜɫɥɟɞɫɬɜɢɟ�ɫɧɢɠɟɧɢɹ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɦɭɬɚɰɢɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɮɟɪɦɟɧɬɚ� ���ɝɢɞɪɨɤɫɢɥɚɡɵ�� ɤɨɞɢɪɭɟɦɨɝɨ� ɝɟɧɨɦ� &<3��$���
ɉɪɢɱɢɧɨɣ� ɧɟɤɥɚɫɫɢɱɟɫɤɨɣ� ɮɨɪɦɵ� ɡɚɛɨɥɟɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɱɚɫɬɢɱɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ���ɝɢɞɪɨɤɫɢɥɚɡɵ��
ɫɥɟɞɫɬɜɢɟɦ� ɤɨɬɨɪɨɣ� ɹɜɥɹɸɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɤɨɪɬɢɡɨɥɚ� ɢ�
ɚɥɶɞɨɫɬɟɪɨɧɚ� ɢ� ɱɪɟɡɦɟɪɧɵɣ� ɫɢɧɬɟɡ� ɬɟɫɬɨɫɬɟɪɨɧɚ� ɜ� ɨɪɝɚɧɢɡɦɟ�
ɩɚɰɢɟɧɬɨɤ�� ɂɡ�ɡɚ� ɫɬɟɪɬɨɫɬɢ� ɢ� ɪɚɡɧɨɨɛɪɚɡɢɹ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ� ɞɢɚɝɧɨɫɬɢɤɚ� ɧɟɤɥɚɫɫɢɱɟɫɤɨɣ� ɮɨɪɦɵ� ȼȽɄɇ� ɜɵɡɵɜɚɟɬ�
ɨɩɪɟɞɟɥɟɧɧɵɟ�ɬɪɭɞɧɨɫɬɢ��Ƚɟɧ�&<3���±�ɨɞɢɧ�ɢɡ�ɫɚɦɵɯ�ɩɨɥɢɦɨɪɮɧɵɯ�
ɜ�ɝɟɧɨɦɟ�ɱɟɥɨɜɟɤɚ��ȼɵɫɨɤɚɹ�ɝɟɧɟɬɢɱɟɫɤɚɹ�ɢɡɦɟɧɱɢɜɨɫɬɶ�ɝɟɧɚ�&<3���
ɡɚɬɪɭɞɧɹɟɬ� ȾɇɄ�ɞɢɚɝɧɨɫɬɢɤɭ� ȼȽɄɇ� ɢ� ɩɪɨɜɟɞɟɧɢɟ� ɚɞɟɤɜɚɬɧɨɝɨ�
ɥɟɱɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɤɚ�ɛɵɫɬɪɨɝɨ�ɢ�ɧɚɞɟɠɧɨɝɨ�ɦɟɬɨɞɚ�
ɨɛɧɚɪɭɠɟɧɢɹ�ɝɟɧɟɬɢɱɟɫɤɢɯ�ɦɭɬɚɰɢɣ�ɜ�ɝɟɧɟ�&<3���ɢ�ɟɝɨ�ɩɪɢɦɟɧɟɧɢɟ�
ɞɥɹ�ȾɇɄ�ɞɢɚɝɧɨɫɬɢɤɢ�ȼȽɄɇ��Ⱥ�ɬɚɤɠɟ�ɨɛɧɚɪɭɠɟɧɢɟ�ɢɧɵɯ�ɧɚɪɭɲɟɧɢɣ�
ɩɟɪɜɢɱɧɨɣ� ɫɬɪɭɤɬɭɪɵ� ɝɟɧɚ� &<3���� ɤɨɬɨɪɵɟ� ɩɪɢɜɨɞɹɬ� ɤ� ɩɨɹɜɥɟɧɢɸ�
ɯɚɪɚɤɬɟɪɧɵɯ� ɫɢɦɩɬɨɦɨɜ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɠɟɧɳɢɧɵ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɫɢɦɩɬɨɦɚɦɢ�
ɝɢɩɟɪɚɧɞɪɨɝɟɧɢɢ�� ɉɪɢ� ɷɬɨɦ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�
ɞɢɫɮɭɧɤɰɢɹ� ɹɢɱɧɢɤɨɜ� ɜ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɦ� ɩɟɪɢɨɞɟ�� ɭ� �� ±� ɩɟɪɜɢɱɧɨɟ�
ɛɟɫɩɥɨɞɢɟ�� ɭ� �� ±� ɩɪɢɜɵɱɧɨɟ� ɧɟɜɵɧɚɲɢɜɚɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɭ�
ɞɪɭɝɢɯ���ɩɚɰɢɟɧɬɨɤ�ɜ�ɚɧɚɦɧɟɡɟ�ɛɵɥɚ�ɝɢɩɟɪɩɥɚɡɢɹ�ɷɧɞɨɦɟɬɪɢɹ��ɭ���±�
ɚɧɞɪɨɤɨɪɬɢɤɨɫɬɟɪɨɦɚ��ȼ�ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɤɢ�ɛɟɡ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ�ɜ�ɚɧɚɦɧɟɡɟ��ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɚ�ȾɇɄ�
ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɟɪɢɮɟɪɢɱɟɫɤɭɸ�ɜɟɧɨɡɧɭɸ�ɤɪɨɜɶ�ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɭɸ�
ɛɪɚɥɢ�ɩɭɬɟɦ�ɩɭɧɤɰɢɢ�ɥɨɤɬɟɜɨɣ�ɜɟɧɵ�ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɤ�ɧɟɣ�ɜ�ɤɚɱɟɫɬɜɟ�
ɚɧɬɢɤɨɚɝɭɥɹɧɬɚ� ����� ɪɚɫɬɜɨɪɚ� ɰɢɬɪɚɬɚ� ɧɚɬɪɢɹ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ�
����� ɉɪɢ� ɩɨɫɬɚɧɨɜɤɟ� ɉɐɊ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɬɟɪɦɨɫɬɚɛɢɥɶɧɭɸ� 7DT�
ȾɇɄ�ɩɨɥɢɦɟɪɚɡɭ�� ɉɪɨɞɭɤɬɵ� ɉɐɊ� ɚɧɚɥɢɡɢɪɨɜɚɥɢ� ɫɬɚɧɞɚɪɬɧɵɦ�
ɷɥɟɤɬɪɨɮɨɪɟɡɨɦ� ɜ� ���� ɢ� ����� ɚɝɚɪɨɡɧɨɦ� ɝɟɥɟ�� ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ�
ȾɇɄ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɨ� ɦɟɬɨɞɭ� ɋɷɧɝɟɪɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ȾɇɄ�ɞɢɚɝɧɨɫɬɢɤɢ� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɞɜɚ� ɦɭɬɚɧɬɧɵɯ� ɚɥɥɟɥɹ� ɭ� ɞɜɭɯ�
ɪɚɡɧɵɯ� ɢɧɞɢɜɢɞɭɭɦɨɜ�� ɧɨɧɫɟɧɫ�ɦɭɬɚɰɢɹ� ±� &����7�� ɩɪɢɜɨɞɹɳɚɹ� ɤ�
ɨɛɪɵɜɭ�ɩɨɥɢɩɟɩɬɢɞɧɨɣ�ɰɟɩɢ�ɜ�4���;�ɢ�ɦɢɫɫɟɧɫ�ɦɭɬɚɰɢɹ�±�*����7��
ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ�ɡɚɦɟɧɨɣ�9���/��ɇɚɢɛɨɥɟɟ�ɢɧɬɟɪɟɫɧɵɦ�ɨɤɚɡɚɥɫɹ�
ɚɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ� ��� ɩɚɰɢɟɧɬɨɤ�� ɭ� ɤɨɬɨɪɵɯ�
ɨɛɧɚɪɭɠɟɧɚ� ɭɧɢɤɚɥɶɧɨɫɬɶ� ɝɟɧɨɬɢɩɨɜ� ɩɨ� ɢɫɫɥɟɞɭɟɦɨɦɭ� ɝɟɧɭ�� ɇɢ� ɭ�
ɨɞɧɨɣ� ɢɡ� ɷɬɢɯ� ��� ɩɚɰɢɟɧɬɨɤ� ɧɟ� ɩɨɜɬɨɪɹɟɬɫɹ� ɫɨɱɟɬɚɧɢɟ� ɜɵɹɜɥɟɧɧɵɯ�
ɩɨɥɢɦɨɪɮɢɡɦɨɜ��Ⱥɧɚɥɢɡ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɜɵɹɜɥɟɧɧɵɯ�ɩɨɥɢɦɨɪɮɢɡɦɨɜ�
ɜ� ɝɟɧɟ�&<3��$��ɭ����ɩɚɰɢɟɧɬɨɤ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɨɧɢ�ɧɟ�ɪɚɫɩɪɟɞɟɥɟɧɵ�
ɪɚɜɧɨɦɟɪɧɨ� ɜɞɨɥɶ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɝɟɧɚ�� ɧɨ� ɤɥɚɫɬɟɪɢɡɨɜɚɧɵ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɷɤɡɨɧɨɜ�ɢ�ɢɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɭɱɚɫɬɤɨɜ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�
ɷɬɢɯ� ɞɚɧɧɵɯ� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɧɚɣɞɟɧɧɵɟ� ɩɨɥɢɦɨɪɮɢɡɦɵ�
ɜ� ɝɟɧɟ� &<3��$�� ɜ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɦɨɝɭɬ� ɨɤɚɡɚɬɶɫɹ� ɧɟ� ɬɚɤɢɦɢ�

ɧɟɣɬɪɚɥɶɧɵɦɢ��ɤɚɤ�ɭɬɜɟɪɠɞɚɟɬɫɹ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ��ȼɵɜɨɞɵ��
Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɡɧɚɱɢɦɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɩɨɥɢɦɨɪɮɢɡɦɨɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɭɱɚɫɬɤɨɜ� ɷɤɡɨɧɨɜ� ɦɨɠɟɬ� ɨɛɭɫɥɚɜɥɢɜɚɬɶ� ɬɟ� ɠɟ�
ɤɥɢɧɢɱɟɫɤɢɟ�ɩɪɨɹɜɥɟɧɢɹ��ɤɚɤ�ɢ�ɢɡɜɟɫɬɧɵɟ�ɮɨɪɦɵ�ɦɭɬɚɰɢɣ��ɇɚɥɢɱɢɟ�
ɤɥɢɧɢɱɟɫɤɢɯ� ɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɹɜɥɹɟɬɫɹ� ɩɨɤɚɡɚɧɢɟɦ�
ɞɥɹ�ɛɨɥɟɟ�ɫɟɪɶɟɡɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɧɚ�ɢɡɜɟɫɬɧɵɟ�ɦɭɬɚɰɢɢ��ɨɞɧɚɤɨ�ɢ�
ɨɬɫɭɬɫɬɜɢɟ�ɢɡɜɟɫɬɧɵɯ�ɬɨɱɤɨɜɵɯ�ɦɭɬɚɰɢɣ�ɧɟ�ɢɫɤɥɸɱɚɟɬ�ɝɟɧɟɬɢɱɟɫɤɭɸ�
ɞɟɬɟɪɦɢɧɚɰɢɸ�ɧɚɞɩɨɱɟɱɧɢɤɨɜɨɣ�ɝɢɩɟɪɚɧɞɪɨɝɟɧɢɢ�

+<3(5$1'52*(1,60��&<3���*(1(¶6�3/(20253+,60��
121&/$66,&�)520�2)�&21*(1,7$/�$'5(1$/6�&25(�
+<3(53/$6,$
-�1��0DHYVND\D��9�$��.UDVLNRYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��/�$��2]ROLQ\D��'%LRO6FL��3URI��/�,��
3DWUXVKHY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD
,QWURGXFWLRQ��2QH�RI�WKH�PDLQ�IDFWRUV�RI�+\SHUDQGURJHQLVP�LV�DXWRVRPDO�
UHFHVVLYH�GLVHDVH�±�FRQJHQLWDO�DGUHQDO¶V�FRUH�K\SHUSODVLD��&$&+���0RUH�
WKDQ�����RI�DOO�WKHVH�VLFNQHVV�FDVH¶V�DULVH�LQ�FRQVHTXHQFH�RI�GHFUHDVLQJ��
XQGHU� VWUHVV� RI�PXWDWLRQ�� RI� WKH� DFWLYLW\� IHUPHQW¶V� ���IRUFHK\GUR[\ODVH��
FRGHG�E\�&<3��$��JHQH��7KH� FDVH� RI� QRQFODVVLFDO� IRUP�RI� VLFNQHVV� LV�
IUDJPHQWDU\� LPSDLUPHQW� RI� HQ]\PDWLF� DFWLYLW\� RI� ���IRUFHK\GUR[\ODVH��
ZKLFK� OHDGV� WR� WKH� LPSDLUPHQW� RI� FRUWLVRO�� DOGRVWHURQH� DQG� WHVWLFXODU�
KRUPRQH¶V� K\SHUQRUPDO� IXVLRQ� LQ� WKH� VXEMHFW� ERGLHV�� 7KH� GLDFULVLV� RI�
&$&+¶V�QRQFODVVLFDO� IRUP�FDXVHV� FHUWDLQ�GLI¿FXOWLHV� LQ� FRQVHTXHQFH�RI�
EOXUULQJ� DQG� GLYHUVLW\� RI� DVVRFLDWHG� WUDLWV�� &<3��� JHQH� LV� RQH� RI� WKHP�
PRVW� PXOWLIRUP� LQ� WKH� KXPDQ¶V� JHQRPH�� &<3��¶V� JHQH� KLJK� JHQHWLF�
YDULDWLRQ�HPEDUUDVVHV�&$&+¶V�'1$�GLDFULVLV�DQG�SURYLGLQJ�DSSURSULDWH�
FDUH�GHOLYHU\��$LP��5HVHDUFK�REMHFWLYH�±�IRUPXODWLRQ�RI�IDVW�DQG�IDLO�VDIH�
PHWKRG�RI�JHQHWLF�PXWDWLRQV�GHWHFWLRQ�LQ�&<3����JHQH�DQG�WKH�DSSOLFDWLRQ�
RI�PHWKRG�IRU�WKH�SXUSRVH�RI�&$&+¶V�'1$�GLDFULVLV��DV�ZHOO�DV�¿QGLQJV�
RI�RWKHU�GDPDJHV�RI�&<3��¶V�JHQH�SULPDU\�VWUXFWXUH��ZKLFK� OHDG� WR� WKH�
DULVLQJ� RI� D� VSHFL¿F� V\PSWRP� RI� WKH� PHGLFDO� SUREOHP�� 0DWHULDOV� DQG�
PHWKRGV��7KH� UHVHDUFK�RI�EDVHG�RQ� VWXG\LQJ�RI����ZRPHQ�ZLWK�YDULRXV�
V\PSWRPV� RI� K\SHUDQGURJHQLVP�� :KHUHE\�� ��� H[DPLQHHV� KDG� RYDULDQ�
G\VIXQFWLRQ�LQ�FKLOGEHDULQJ�SHULRG�GLDJQR]HG�ZLWK����ZLWK�SULPDU\�VWHULOLW\��
��ZLWK�UHIUDFWRU\�SUHJQDQF\�ORVV��RWKHU���KDG�K\SHUSODVLD�HQGRPHWULXP�LQ�
DQDPQHVLV�� �� ±� DQGURFRUWLFRVWHURPD��7KH� FRQWURO� JURXS� FRQVLVWHG� RI� ���
H[DPLQHHV�ZLWKRXW�GLDJQRVHG�ɛɟɡ�J\QDHFRORJLFDO�DEQRUPLW\�LQ�DQDPQHVLV��
$V�D�'1$�VRXUFH�ZDV�XVHG�SHULSKHUDO�EODFN�EORRG�RI�H[DPLQHH��H[WUDFWHG�E\�
SXQFWXULQJ�PHGLDQ�FXELWDO�YHLQ�ZLWK�DGGLWLRQ�WR�LW�WKH������ÀXLG�RI�VRGLXP�
FLWUDWH�DW�RQH�WR�QLQH�UDWH�DV�DQWLFRDJXODQW��,Q�VHWWLQJ�XS�SRO\PHUDVH�FKDLQ�
UHDFWLRQ�ZDV�XVHG�WKHUPRVWDEOH�7DT�'1$�SRO\PHUDVH��3RO\PHUDVH�FKDLQ�
UHDFWLRQ� SURGXFWV�ZHUH� DQDO\]HG� E\� VWDQGDUG� HOHFWURSKRUHVLV� LQ� ���� DQG�
�����DJDURVH�JHO��'1$�VHTXHQFH�DQDO\VLV�ZDV�SHUIRUPHG�XQGHU�WKH�6DQJHU�
PHWKRG��5HVXOWV��,Q�FRQVHTXHQFH�RI�'1$�GLDFULVLV�WZR�PXWDQW�DOOHOLF�JHQH�
ZHUH�GHWHFWHG�LQ�WZR�GLIIHUHQW�LQGLYLGXDOV��QRQVHQVH�PXWDWLRQ�±�&����7��
OHDGLQJ�WR�SRO\SHSWLGH�FKDLQ�LQWHUUXSWLRQ�DW�4���;�DQG�PLVVHQFH�PXWDWLRQ�
±�*����7��IROORZHG�E\�WKH�VXEVWLWXWLRQ�RI�9���/��2I�IRUHPRVW�LQWHUHVW�LV
WKH�UHVXOW�RI�DQDO\]HV�RI����H[DPLQHHV�VHTXHQFHV��GHWHFWHG�ZLWK�JHQRW\SH�
XQLTXHQHVV�RQ�UHVHDUFKHG��1RQH�RI�WKHVH�H[DPLQHHV�GRHV�QRW�KDYH�WKH�VDPH�
FRPELQDWLRQ�RI�GHWHFWHG�SRO\PRUSKLVPV��7KH�DQDO\VHV�RI�WKH�GLVWULEXWLRQ�
RI�GHWHFWHG�SRO\PRUSKLVPV�LQ�&<3��$��JHQH�UHYHDOHG�WKDW�WKH\�DUH�QRW�
GLVWULEXWHG�HTXDOO\�DORQJVLGH� WKH�JHQH��EXW�FOXVWHUHG� WRZDUGV� WKH�H[RQHV�
DQG�WKHLU�RSHUDWLQJ�]RQHV��$FFRUGLQJ�WR�WKLV�GDWD�LW�FRXOG�EH�VXJJHVWHG�WKDW�
WKH�GHWHFWHG�LQ�JHQH�&<3��$��SRO\PRUSKLVPV��PD\�QRW�EH�WKDW�QHXWUDO�DV�
LW�LV�VWDWHG�LQ�PRGHUQ�VFLHQWL¿F�OLWHUDWXUH��&RQFOXVLRQ��7KH�FRQFHQWUDWLRQ�
RI� VLJQL¿FDQW� TXDQWLW\� RI� SRO\PRUSKLVPV�RSHUDWLQJ� ]RQHV�RI� WKH� H[RQHV�
FRXOG�FRQGLWLRQDWH�WKH�VDPH�FOLQLFDO�LPSOLFDWLRQV�DV�WKH�NQRZQ�IRUPV�RI�
PXWDWLRQV� GR��7KH� SUHVHQFH� RI� FOLQLFDO� DQG� ELRFKHPLFDO� LPSOLFDWLRQV� LV�
WKH� LQGLFDWLRQ� IRU�PRUH� VHULRXV� UHVHDUFK� RQ� NQRZQ�PXWDWLRQV�� KRZHYHU�
WKH� DEVHQFH� RI� NQRZQ� SRLQW� PXWDWLRQ� GRHV� QRW� H[FOXGH� WKH� JHQHWLF�
GHWHUPLQDWLRQ�RI�SDUDQHSKULF�K\SHUDQGURJHQLVP��

ȽȿɆɈȾɂɇȺɆɂɑȿɋɄɂȿ�ɇȺɊɍɒȿɇɂə�ɂ�ɉɊɈɎɂɅȺɄɌɂɄȺ�
ɂɏ�ɊȺɁȼɂɌɂə�ɍ�ɀȿɇɓɂɇ�ɉɈɋɅȿ�ȽɂɋɌȿɊɗɄɌɈɆɂɂ
ȿ�ɂ��ɋɤɨɪɛɚɱ��Ⱥ�ɋ��Ɉɫɬɪɨɩɨɥɟɰ��Ⱥ�Ɇ��ɉɢɫɤɚɪɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɓɟɪɛɢɧɚ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɉɨɫɥɟɞɫɬɜɢɹ� ɝɢɫɬɟɪɷɤɬɨɦɢɢ� �Ƚɗ�� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�
ɚɤɬɢɜɧɨ� ɨɛɫɭɠɞɚɸɬɫɹ� ɜ� ɥɢɬɟɪɚɬɭɪɟ�� Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɞɚɧɧɵɟ� ɨ� ɪɚɡɜɢɬɢɢ� ɩɨɫɬɝɢɫɬɟɪɷɤɬɨɦɢɱɟɫɤɨɝɨ� ɫɢɧɞɪɨɦɚ� �ɉȽɋ��
ɭ� ɠɟɧɳɢɧ� ɜ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɦ� ɜɨɡɪɚɫɬɟ� ɩɨɫɥɟ� Ƚɗ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ�
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ɹɢɱɧɢɤɨɜɨɣ�ɬɤɚɧɢ��ȼ�ɧɚɭɱɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ�ɨɬɫɭɬɫɬɜɭɟɬ�ɟɞɢɧɨɟ�ɦɧɟɧɢɟ�
ɨ� ɩɪɢɱɢɧɚɯ� ɩɨɹɜɥɟɧɢɹ� ɉȽɋ�� Ɉɞɧɢ� ɚɜɬɨɪɵ� ɨɛɴɹɫɧɹɸɬ� ɢɡɦɟɧɟɧɢɟɦ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɹɢɱɧɢɤɨɜ�ɢɡ�ɡɚ�ɭɞɚɥɟɧɢɹ�ɜɚɠɧɨɝɨ�ɡɜɟɧɚ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɨɪɝɚɧɚ�ɦɢɲɟɧɢ� ɞɥɹ� ɩɨɥɨɜɵɯ� ɫɬɟɪɨɢɞɨɜ�
±� ɦɚɬɤɢ�� ɢɡɦɟɧɟɧɢɟɦ� ɚɧɚɬɨɦɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ�
ɨɪɝɚɧɨɜ�ɦɚɥɨɝɨ� ɬɚɡɚ� ɢ� ɚɪɯɢɬɟɤɬɨɧɢɤɢ� ɜɥɚɝɚɥɢɳɧɵɯ� ɫɜɨɞɨɜ��Ⱦɪɭɝɚɹ�
ɬɨɱɤɚ� ɡɪɟɧɢɹ� ɤɚɫɚɟɬɫɹ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɩɟɪɟɠɢɜɚɧɢɣ� ɩɨ� ɩɨɜɨɞɭ�
ɭɬɪɚɬɵ�ɭɧɢɤɚɥɶɧɨɝɨ�ɠɟɧɫɤɨɝɨ�ɨɪɝɚɧɚ��ȼɫɟ�ɷɬɢ�ɩɪɢɱɢɧɵ�ɜ�ɪɚɡɥɢɱɧɨɣ�
ɫɬɟɩɟɧɢ� ɢɦɟɸɬ� ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɩɨɹɜɥɟɧɢɢ� ɫɢɦɩɬɨɦɨɜ� ɷɫɬɪɨɝɟɧ�
ɞɟɮɢɰɢɬɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜɫɟ� ɜɵɲɟɭɤɚɡɚɧɧɨɟ�
ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɉȽɋ� ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ�
ɷɬɚɩɟ� ɪɚɡɜɢɬɢɹ� ɤɥɢɧɢɱɟɫɤɨɣ� ɦɟɞɢɰɢɧɵ�� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�
ɭɝɥɭɛɥɟɧɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɢ� ɢɦɦɭɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɭ�ɠɟɧɳɢɧ�ɩɨɫɥɟ�Ƚɗ�ɢ�ɪɚɡɪɚɛɨɬɤɭ�ɧɨɜɵɯ�ɩɨɞɯɨɞɨɜ�ɤ�ɤɨɪɪɟɤɰɢɢ�ɷɬɢɯ�
ɨɫɥɨɠɧɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɚɫɶ�
ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɵɯ� ɩɭɬɟɣ� ɨɩɬɢɦɢɡɚɰɢɢ� ɜɟɞɟɧɢɹ� ɠɟɧɳɢɧ� ɫ� ɉȽɋ� ɧɚ�
ɨɫɧɨɜɟ� ɢɡɭɱɟɧɢɹ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɨɪɝɚɧɨɜ� ɦɚɥɨɝɨ� ɬɚɡɚ�
ɢ� ɦɚɪɤɟɪɨɜ� ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ� ɞɢɫɮɭɧɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉ�
ɢɫɫɥɟɞɨɜɚɧɢɸ� ɛɵɥɢ� ɩɪɢɜɥɟɱɟɧɵ� ��� ɠɟɧɳɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ��
ɤɨɬɨɪɵɦ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� Ƚɗ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ� ɹɢɱɧɢɤɨɜ�� Ɉɫɧɨɜɧɭɸ�
ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɠɟɧɳɢɧ�� ɤɨɬɨɪɵɦ� ɩɪɨɜɨɞɢɥɨɫɶ� ɤɨɦɩɥɟɤɫɧɨɟ�
ɥɟɱɟɧɢɟ� ±� ɬɪɚɞɢɰɢɨɧɧɚɹ� ɬɟɪɚɩɢɹ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɜɚɡɨɞɢɥɚɬɚɬɨɪɨɦ�
ɢ� ɢɦɦɭɧɨɤɨɪɪɟɤɬɨɪɨɦ�� Ƚɪɭɩɩɭ� ɫɪɚɜɧɟɧɢɹ� ɫɨɫɬɚɜɢɥɢ� ��� ɠɟɧɳɢɧ��
ɤɨɬɨɪɵɦ� ɩɪɨɜɨɞɢɥɨɫɶ� ɬɪɚɞɢɰɢɨɧɧɨɟ� ɨɛɳɟɩɪɢɧɹɬɨɟ� ɥɟɱɟɧɢɟ�
�ɡɚɦɟɫɬɢɬɟɥɶɧɚɹ� ɝɨɪɦɨɧɚɥɶɧɚɹ� ɬɟɪɚɩɢɹ��� ɂɡɭɱɟɧɢɟ� ɤɪɨɜɨɬɨɤɚ� ɜ�
ɹɢɱɧɢɤɨɜɵɯ� ɚɪɬɟɪɢɹɯ� ɩɪɨɜɨɞɢɥɢ� ɞɨɩɩɥɟɪɨɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�
ɩɨ� ɨɛɳɟɩɪɢɧɹɬɨɣ� ɦɟɬɨɞɢɤɟ� ɧɚ� ɚɩɩɚɪɚɬɟ� ©0HGLVVRQ� 6RQR�$FH� �����
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ɧɚɯɨɞɹɬɫɹ�ɧɚ�ɜɬɨɪɨɦ�ɦɟɫɬɟ�ɩɨ�ɱɢɫɥɭ�ɠɟɧɳɢɧ��ɫɞɟɥɚɜɲɢɯ�ɆɉȻ��ɱɬɨ�
ɭɤɚɡɵɜɚɟɬ�ɩɪɟɧɟɛɪɟɠɟɧɢɟ�ɩɚɰɢɟɧɬɤɚɦɢ�ɫɪɟɞɫɬɜɚɦɢ�ɤɨɧɬɪɚɰɟɩɰɢɢ��ɍ�
ɬɪɟɬɢ���������ɠɟɧɳɢɧ�ɧɟ�ɛɵɥɨ�ɪɨɞɨɜ�ɜ�ɚɧɚɦɧɟɡɟ��Ɋ���ɨɞɧɢ�ɪɨɞɵ��±�ɭ�
�������Ɋ��±��������Ɋ��±�������ɋɬɚɬɢɫɬɢɤɚ�ɩɨɤɚɡɚɬɟɥɶɧɚ�ɜ�ɨɬɧɨɲɟɧɢɢ�
ɫɨɰɢɚɥɶɧɨɣ�� ɦɨɪɚɥɶɧɨɣ� ɢ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɧɟɝɨɬɨɜɧɨɫɬɢ� ɠɟɧɳɢɧɵ�
ɢɦɟɬɶ� ɪɟɛɟɧɤɚ�� ������ ɠɟɧɳɢɧ� ɭɠɟ� ɢɦɟɥɢ� ɪɚɡɥɢɱɧɵɟ� ɚɛɨɪɬɵ� ɜ�
ɚɧɚɦɧɟɡɟ��������±���ɚɛɨɪɬ��������±���ɚɛɨɪɬɚ�������±���ɢ�ɛɨɥɟɟ�ɚɛɨɪɬɨɜ��
ɇɟɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɆɉȻ� ɩɪɨɹɜɢɥɚɫɶ� ɨɬɫɭɬɫɬɜɢɟɦ� ɩɨɥɧɨɣ� ɷɜɚɤɭɚɰɢɢ�
ɨɫɬɚɬɤɨɜ�ɩɥɨɞɧɨɝɨ�ɹɣɰɚ�ɢɡ�ɩɨɥɨɫɬɢ�ɦɚɬɤɢ����ɫɥɭɱɚɟɜ�±��������ɋ�ɰɟɥɶɸ�
ɡɚɜɟɪɲɟɧɢɹ� ɚɛɨɪɬɚ� ɩɪɢɦɟɧɹɥɚɫɶ� ɜɚɤɭɭɦ�ɚɫɩɢɪɚɰɢɹ�� ɂɦɟɥɢ� ɦɟɫɬɨ� ��
ɫɥɭɱɚɹ� ɜɵɪɚɠɟɧɧɵɯ� ɩɨɛɨɱɧɵɯ� ɷɮɮɟɤɬɨɜ� �ɬɨɲɧɨɬɚ� ɢ� ɠɢɞɤɢɣ� ɫɬɭɥ���
ɜ� �� ɫɥɭɱɚɟ� ɨɬɦɟɱɚɥɢɫɶ� ɝɢɩɟɪɫɨɥɢɜɚɰɢɹ�� ɪɜɨɬɚ� ɢ� ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ�
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ɧɢɫɬɚɝɦ��ɉɨ�ɧɚɲɢɦ�ɞɚɧɧɵɦ��ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɆɉȻ�
ɜ�,�ɬɪɢɦɟɫɬɟ�ɹɜɥɹɟɬɫɹ�ɜɨɡɪɚɫɬ�ɫɬɚɪɲɟ����ɥɟɬ��ɛɨɥɟɟ���ɛɟɪɟɦɟɧɧɨɫɬɟɣ����
ɢ�ɛɨɥɟɟ�ɚɛɨɪɬɵ����ɢ�ɛɨɥɟɟ�ɪɨɞɵ��Ʉɭɪɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɤɥɸɱɟɜɵɯ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɮɚɤɬɨɪɨɜ��ɨɬɦɟɱɟɧɨ�ɭ�ɜɫɟɯ�ɠɟɧɳɢɧ�ɫ�ɧɟɭɞɚɜɲɢɦɫɹ�
ɆɉȻ���ɬ�ɤ��ɜɵɤɭɪɢɜɚɧɢɟ�ɛɨɥɟɟ����ɫɢɝɚɪɟɬ�ɜ�ɞɟɧɶ�ɩɨɜɵɲɚɟɬ�ɫɤɨɪɨɫɬɶ�
ɦɟɬɚɛɨɥɢɡɦɚ�Ɇɢɡɨɩɪɨɫɬɨɥɚ�ɜ���ɪɚɡɚ��ɇɚ�ɛɚɡɟ�ɤɚɮɟɞɪɵ�ȺɢȽ�ʋ��ȻȽɆɍ�
ɜ�ȽɄȻ�ʋ���ɝ��ɍɮɵ�ɫ�ɚɩɪɟɥɹ������ɝ�� ɜɧɟɞɪɟɧɚ�ɦɟɬɨɞɢɤɚ�ɩɪɟɪɵɜɚɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɧɚ�ɫɪɨɤɚɯ�ɛɨɥɟɟ����ɧɟɞ�ɩɨ�ɦɟɞɢɰɢɧɫɤɢɦ�ɢ�ɫɨɰɢɚɥɶɧɵɦ�
ɨɤɚɡɚɧɢɹɦ��Ⱦɨɡɢɪɨɜɤɚ�ɩɪɟɩɚɪɚɬɨɜ�ɢ�ɦɟɬɨɞ�ɜɜɟɞɟɧɢɹ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɱɟɬɤɨɦ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ� ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ� �6DIH� DERUWLRQ��
�������Ɂɚ�ɞɚɧɧɵɣ�ɩɟɪɢɨɞ�ɩɪɟɪɵɜɚɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�
��� ɠɟɧɳɢɧɚɦ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɤɨɬɨɪɵɯ� ɫɨɫɬɚɜɥɹɟɬ� �������� ɝɨɞɚ��
ɋɪɨɤ�ɝɟɫɬɚɰɢɢ�ɜɚɪɶɢɪɨɜɚɥ�ɨɬ����ɞɨ����ɧɟɞ��ɉɪɢɱɢɧɚɦɢ�ɩɪɟɪɵɜɚɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɛɵɥɢ��ȼɉɊ�ɩɥɨɞɚ�±�����������ɦɟɞɢɰɢɧɫɤɢɟ�ɩɨɤɚɡɚɧɢɹ�
ɫɨ�ɫɬɨɪɨɧɵ�ɦɚɬɟɪɢ�±����������ȼɍɂ�ɩɥɨɞɚ�±�����������ɚɧɬɟɧɚɬɚɥɶɧɚɹ�
ɝɢɛɟɥɶ� ±� ���� ������ ɤɨɬɨɪɚɹ� ɨɬɦɟɱɚɥɚɫɶ� ɧɚ� ɫɪɨɤɚɯ� ɛɨɥɟɟ� ��� ɧɟɞ��
ɋɨɩɭɬɫɬɜɭɸɳɢɟ�ɯɪɨɧɢɱɟɫɤɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɨɬɦɟɱɟɧɵ�ɜ������ɚ�ɚɤɬɢɜɧɚɹ�
ɬɟɪɚɩɢɹ��ɧɚɩɪɚɜɥɟɧɧɚɹ�ɧɚ�ɫɨɯɪɚɧɟɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɩɪɨɜɟɞɟɧɚ�ɭ�����
ɠɟɧɳɢɧ�� ɇɟɨɛɯɨɞɢɦɚɹ� ɢ� ɞɨɫɬɚɬɨɱɧɚɹ� ɞɨɡɚ� ɦɢɮɟɩɪɢɫɬɨɧɚ� ±� ���� ɦɝ��
ɗɮɮɟɤɬɢɜɧɚɹ� ɞɨɡɚ� ɦɢɡɨɩɪɨɫɬɨɥɚ� ɜ� ���� ɫɨɫɬɚɜɥɹɥɚ� ���� ɦɤɝ�� ���� ±�
�����ɦɤɝ��ɋɪɟɞɧɟɟ�ɜɪɟɦɹ�ɨɬɯɨɠɞɟɧɢɹ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ�ɨɬ�ɦɨɦɟɧɬɚ�
ɜɜɟɞɟɧɢɹ���ɞɨɡɵ�ɫɨɫɬɚɜɢɥɨ���ɱ���ɚ�ɜɪɟɦɹ�ɞɨ�ɜɵɤɢɞɵɲɚ�±���ɱ��ȼ�����
ɫɥɭɱɚɟɜ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�ɨɫɬɚɬɤɢ�ɩɥɨɞɧɵɯ�ɨɛɨɥɨɱɟɤ��ɱɬɨ�ɨɛɭɫɥɨɜɢɥɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɞɧɨɤɪɚɬɧɨɝɨ� ɚɛɪɚɡɢɨ� ɜ� ±� ��� ɫɥɭɱɚɹɯ�ɢ� ɪɟɚɛɪɚɡɢɨ�±�
ɜ� ���ɉɨɛɨɱɧɵɟ� ɪɟɚɤɰɢɢ� ɨɬɦɟɱɟɧɵ� ɭ� ��ɠɟɧɳɢɧ� ������ ɢ� ɩɪɨɹɜɢɥɢɫɶ�
ɬɨɲɧɨɬɨɣ�� ɤɭɩɢɪɭɸɳɟɣɫɹ� ɩɪɢɟɦɨɦ� ɩɪɨɤɢɧɟɬɢɤɨɜ�� ȼɵɜɨɞɵ�� ɆɉȻ�
ɹɜɥɹɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɨɩɬɢɦɚɥɶɧɵɦ�ɫɩɨɫɨɛɨɦ�ɩɪɟɪɵɜɚɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɧɚ� ɜɫɟɯ� ɫɪɨɤɚɯ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɰɟɞɭɪɵ� �ɞɨ�
��� ɞɧɟɣ�� ±� �������� ɇɟ� ɨɬɦɟɱɟɧɨ� ɧɢ� ɨɞɧɨɝɨ� ɫɥɭɱɚɹ� ɨɫɥɨɠɧɟɧɢɹ� ɭ�
ɩɟɪɜɨɛɟɪɟɦɟɧɧɵɯ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɞɚɧɧɵɣ� ɦɟɬɨɞ� ɤɚɤ�
ɩɪɢɨɪɢɬɟɬɧɵɣ��ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɨ�,,��,,,�ɬɪɢɦɟɫɬɪɚɯ�±�������Ɏɚɤɬɨɪɵ�
ɪɢɫɤɚ� ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜ� ,� ɬɪɢɦɟɫɬɪɟ� ±� ɚɤɬɢɜɧɵɣ� ɚɤɭɲɟɪɫɤɢɣ�
ɚɧɚɦɧɟɡ�� ɤɭɪɟɧɢɟ� ɢ� ɜɨɡɪɚɫɬ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɜɨ� ,,�� ,,,� ±� ɞɥɢɬɟɥɶɧɚɹ�
ɬɟɪɚɩɢɹ��ɧɚɩɪɚɜɥɟɧɧɚɹ�ɧɚ�ɫɨɯɪɚɧɟɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ��Ɋɟɤɨɦɟɧɞɭɟɬɫɹ�
ɩɟɪɟɣɬɢ� ɤ� ɛɨɥɟɟ� ɜɵɠɢɞɚɬɟɥɶɧɨɣ� ɬɚɤɬɢɤɟ� ɜɟɞɟɧɢɹ� ɩɨɫɬɚɛɨɪɬɧɨɝɨ�
ɩɟɪɢɨɞɚ�� ɨɬɞɚɜ� ɩɪɟɢɦɭɳɟɫɬɜɨ� ɞɢɧɚɦɢɱɟɫɤɨɦɭ� ɧɚɛɥɸɞɟɧɢɸ� ɧɚɞ�
ɜɧɭɬɪɢɦɚɬɨɱɧɵɦɢ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɦɢ�

0(',&$/�7(50,1$7,21�2)�35(*1$1&<��()),&,(1&<��
6(&85,7<��&5,7(5,$�2)�$33/,&$%,/,7<
,�9��$IDQDV\HYD�
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�9��6DNKDXWGLQRYD
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� 7KH� SUREOHP� RI� SUHVHUYDWLRQ� RI� ZRPHQ¶V� UHSURGXFWLYH�
IXQFWLRQ�� ZKR� ZDV� XQGHUZHQW� DERUWLRQ� LV� YHU\� VHULRXV� EHFDXVH� RI� WKH�
ODUJH� QXPEHU� RI� FRPSOLFDWLRQV� OHDGLQJ� WR� LQIHUWLOLW\� LQ� WKH� IXWXUH�� ,Q� DQ�
DVSHFW�LW�LV�YHU\�LPSRUWDQW�WR�FKRRVH�WKH�PRVW�VHFXUH�PHWKRGV�RI�DERUWLRQ�
DQG�WKHLU�RSWLPL]DWLRQ��$LP��$QDO\VLV�RI�WKH�VDIHW\�DQG�HI¿FDF\�RI�073�
�0HGLFDO� WHUPLQDWLRQ� RI� SUHJQDQF\�� LQ� ,�� ,,� DQG� ,,,� WULPHVWHU��0DWHULDOV�
DQG�PHWKRGV��:H�DQDO\]HG�WKH�PHGLFDO�UHFRUGV�DQG�FDVH�KLVWRU\�RI�ZRPHQ�
ZKR� XQGHUZHQW� 0$� LQ� GLIIHUHQW� DJH� RI� JHVWDWLRQ�� 5HVXOWV�� 7KHUH� ZHUH�
����073� LQ� ����� DW� WKH�&OLQLF� RI� FDQFHU� SUHYHQWLRQ�8ID� RI� WKH� ¿UVW� ��
ZHHNV� LQ� JHVWDWLRQ� SHULRG��:RPHQ¶V� DJH�ZDV� IURP���� WR� ��� \HDUV��7KH�
DYHUDJH� DJH� ZDV� ����������� \HDU��:H� DQDO\]HG� REVWHWULF� VWDWXV�� %�� ���
SUHJQDQF\��±����������������±�%���%��±���������%��±���������%��±�
�������%��±��������%��±��������%��±��������%���±��������6KRXOG�SD\�
DWWHQWLRQ�WR�SULPLJUDYLGD�DUH�RQ�WKH�VHFRQG�SODFH��,W�VKRZ�XV�GLVUHJDUGLQJ�
RI� FRQWUDFHSWLRQ�� 2QH�WKLUG� RI� WKH� ZRPHQ� �������� KDG� QR� SDULW\�� 3��
�RQH�GHOLYHU\��±��������3��±��������3��±�������6WDWLVWLFV�UHYHDOLQJ�WKH�
VRFLDO�� PRUDO� DQG�PDWHULDO� XQDYDLODELOLW\� ZRPHQ� WR� KDYH� FKLOGUHQ�� 7KH�
1XOOLSDURXV�DJH�UDQJHV�IURP����WR����\HDUV��������RI�ZRPHQ�KDYH�KDG�
PXOWLSOH�DERUWLRQV�±�������±���DERUWLRQ��������±���DERUWLRQ�������±���
RU�PRUH� DERUWLRQV� ��7KH� LQHI¿FLHQF\� RI�073�PDQLIHVWHG� LQ� ODFN� RI� IXOO�
HYDFXDWLRQ�UHVLGXHV�RYXP�IURP�WKH�XWHUXV����FDVHV���,Q�RUGHU�WR�FRPSOHWH�
WKH�DERUWLRQ�ZH�DSSOLHG�YDFXXP�DVSLUDWLRQ��7KHUH�ZHUH���FDVHV�RI�VHYHUH�
VLGH� HIIHFWV� �QDXVHD� DQG� GLDUUKHD��� LQ� �� FDVH� VDOLYDWLRQ�� YRPLWLQJ�� DQG�
KRUL]RQWDO� Q\VWDJPXV� ZHUH� PDUNHG�� $FFRUGLQJ� WR� RXU� UHVHDUFK�� ULVN�
IDFWRUV� RI�073� LQHI¿FLHQF\� LQ� WKH� �� WULPHVWHU� LV� WKH� DJH� ROGHU� WKDQ� ���
\HDUV��PRUH�WKDQ�WKUHH�SUHJQDQFLHV��RQH�RU�PRUH�DERUWLRQV��DQG�PRUH�WKDQ�
RQH�JHQHUDWLRQ��6PRNLQJ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�IDFWRUV��QRWHG�LQ�DOO�
ZRPHQ�ZLWK�D�IDLOHG�073���EHFDXVH�VPRNLQJ�PRUH�WKDQ����FLJDUHWWHV�SHU�
GD\�LQFUHDVHV�WKH�PHWDEROLF�UDWH�RI�PLVRSURVWRO�LQ���WLPHV��7KH�'HSDUWPHQW�
RI�*XQDHFRORJ\�DQG�2EVWLWULFV�ʋ��%608�LQWURGXFHG�D�PHWKRG�RI�073�
LQ�WKH�JHVWDWLRQDO�DJH�PRUH�WKDQ����ZHHNV�RI�UHQGHULQJ�PHGLFDO�DQG�VRFLDO�

VLQFH����$SULO�������ɌKH�SURSHU�GRVDJH�DQG�PHWKRG�RI�DGPLQLVWUDWLRQ�RI�
GUXJV�ZDV�LQ�VWULFW�DFFRUGDQFH�ZLWK�LQWHUQDWLRQDO�JXLGHOLQHV��6DIH�DERUWLRQ�
�������2YHU�WKLV�SHULRG��DERUWLRQ�ZDV�KHOG�RQ����ZRPHQ�ZLWK�DQ�DYHUDJH�
DJH�RI���������\HDUV��*HVWDWLRQDO�DJH�ZDV�IURP����WR����ZHHNV��ȺQG�DV�
D�UHVXOW�FDXVHV�RI�DERUWLRQ�DUH�IROORZLQJ��FRQJHQLWDO�PDOIRUPDWLRQ�RI�WKH�
IHWXV�±�����������PRWKHU�PHGLFDO�FRQGLWLRQV����������LQWUDXWHULQH�LQIHFWLRQ�
RI�WKH�IHWXV�±�����������DQWHQDWDO�GHDWK����������ZKLFK�ZDV�PDUNHG�IRU�
PRUH�WKDQ����ZHHNV��:H�REVHUYHG�PRWKHU¶V�FKURQLF�GLVHDVHV�LQ������DQG�
DFWLYH�WKHUDS\�ZDV�DLPHG�DW�SUHVHUYLQJ�WKH�SUHJQDQF\�KHOG�����RI�ZRPHQ��
1HFHVVDU\� DQG� VXI¿FLHQW� GRVH� RI�PLIHSULVWRQH� LV� ����PJ��7KH� HIIHFWLYH�
GRVH�RI�PLVRSURVWRO� LQ�KDOI�RI�DOO� FDVHV�ZDV�����PJ������±������PFJ��
7KH�DYHUDJH�WLPH�RI�GLVFKDUJH�RI�DPQLRWLF�ÀXLG�IURP�WKH�LQWURGXFWLRQ�RI�
WKH�¿UVW�GRVH�RI�PLVRSURVWRO�ZDV���KRXUV��DQG�WKH�WLPH�WR�PLVFDUULDJH�ZDV�
��KRXUV��:H�GLDJQRVHG�WKH�UHPQDQWV�RI�PHPEUDQHV�LQ�����RI�FDVHV�ZKDW�
ZDV�WKH�PDLQ�UHDVRQ�RI�D�VLQJOH�FXUHWWDJH�LQ����FDVHV�DQG�UHFXUHWWDJH�LQ���
FDVHV��$GYHUVH�UHDFWLRQV�ZHUH�REVHUYHG�LQ���ZRPHQ��������,W�ZDV�QDXVHD��
ZKLFK�VWRSHG�WDNLQJ�SURNLQHWLF��&RQFOXVLRQV��073�LV�WKH�EHVW�PHWKRG�RI�
DERUWLRQ�DW�DOO�JHVWDWLRQDO�DJHV��7KH�(IIHFWLYHQHVV�RI�WKH�SURFHGXUH��XS�WR�
���GD\V��±���������7KHUH�ZDV�QR�FDVH�RI�FRPSOLFDWLRQV� LQ�SULPLSDURXV�
WKDW� DOORZV� WR� UHFRPPHQG� WKLV� PHWKRG� DV� D� SULRULW\�� 7KH� (IIHFWLYHQHVV�
RI�WKH�,,QG�DQ�,,,UG�WULPHVWHU�LV�������5LVN�IDFWRUV�RI�LQHI¿FLHQF\�LQ��VW�
WULPHVWHU�DUH�DFWLYH�REVWHWULF�KLVWRU\��VPRNLQJ�DQG�DJH�IURP����WR�����LQ�
WKH�,,QG��,,,UG�±�ORQJ�WHUP�WKHUDS\�DLPHG�DW�SUHVHUYLQJ�WKH�SUHJQDQF\��,W�LV�
UHFRPPHQGHG�WR�PRYH�WR�PRUH�H[SHFWDQW�WDFWLFV�RI�SRVW�DERUWLRQ�SHULRG��
JLYLQJ�WKH�DGYDQWDJH�RI�G\QDPLF�REVHUYDWLRQ�RI�LQWUDXWHULQH�PDQLSXODWLRQ�

ɄɅɂɇɂɄɈ�ɅȺȻɈɊȺɌɈɊɇȺə�ɈɐȿɇɄȺ�ɑȺɋɌɈɌɕ�
ȼɋɌɊȿɑȺȿɆɈɋɌɂ�ȻȺɄɌȿɊɂȺɅɖɇɈȽɈ�ȼȺȽɂɇɈɁȺ�ɍ�
ɀȿɇɓɂɇ�ȼ�ɋȿɅɖɋɄɈɃ�ɆȿɋɌɇɈɋɌɂ
Ⱥ�ȼ��ɐɜɟɬɤɨɜɚ��Ɂ�Ⱥ��Ɇɭɪɬɚɡɢɧɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ��Ⱥ�Ɋ��Ɇɚɜɡɸɬɨɜ�� ɞ�ɛ�ɧ��� ɩɪɨɮ��
Ɍ�ȼ��Ɇɚɪɤɭɲɟɜɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɚɤɬɟɪɢɚɥɶɧɵɣ� ɜɚɝɢɧɨɡ� �Ȼȼ��� ɫɨɝɥɚɫɧɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ�
ɞɚɧɧɵɦ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɢɱɢɧ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɨɪɝɚɧɨɜ� ɦɚɥɨɝɨ� ɬɚɡɚ�� ɨɫɥɨɠɧɟɧɢɣ� ɩɨɫɥɟ� ɤɟɫɚɪɟɜɚ�
ɫɟɱɟɧɢɹ� �Ȼɟɥɨɛɨɪɨɞɨɜ�ɋ�Ɇ��ɢ�ɫɨɚɜɬ����������ɯɨɪɢɨɚɦɧɢɨɧɢɬɚ� �+LOOLHU�
6�/�� HW� DO��� ������� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɯ� ɪɨɞɨɜ� �ɋɢɞɟɥɶɧɢɤɨɜɚ� ȼ�Ɇ���
�������ɢɡɥɢɬɢɹ�ɨɤɨɥɨɩɥɨɞɧɵɯ�ɜɨɞ��ɚɧɨɦɚɥɶɧɨɣ�ɪɨɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�
�ɂɜɚɧɹɧ�Ⱥ�ɇ��ɢ�ɫɨɚɜɬ���������-DFREVRQ�%��HW�DO���������ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�
ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɩɥɨɞɚ� �Ɍɸɬɸɧɧɢɤ� %�Ʌ��� ������ ɋɢɞɨɪɨɜɚ� ɂ�ɋ�� ɢ�
ɫɨɚɜɬ��� ������� ɩɨɫɥɟɪɨɞɨɜɵɯ� ɷɧɞɨɦɟɬɪɢɬɨɜ� �Ɇɚɧɭɯɢɧ� ɂ�Ȼ�� ɢ� ɫɨɚɜɬ���
������Ƚɨɪɢɧ�ȼ�ɋ��ɢ�ɫɨɚɜɬ���������ɢ�ɞɪɭɝɢɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ��
ɱɬɨ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɵɦɢ� ɩɪɢɱɢɧɚɦɢ� ɪɚɡɜɢɬɢɹ� Ȼȼ� ɹɜɥɹɸɬɫɹ�
ɩɪɢɟɦ�ɝɨɪɦɨɧɚɥɶɧɵɯ�ɤɨɧɬɪɚɰɟɩɬɢɜɨɜ��ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�
ɢ� ɞɪ�� �Ʉɢɪɚ� ȿ�Ɏ��� ������� ɱɬɨ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɩɪɢ�
ɨɛɫɥɟɞɨɜɚɧɢɢ� ɝɨɪɨɞɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɤɚɫɚɬɟɥɶɧɨ�
ɱɚɫɬɨɬɵ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� Ȼȼ� ɭ� ɠɟɧɳɢɧ� ɪɚɡɥɢɱɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩ�� ɩɪɨɠɢɜɚɸɳɢɯ�ɜ� ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ�� ɞɚɧɧɵɟ�ɜ� ɫɩɟɰɢɚɥɶɧɨɣ�
ɥɢɬɟɪɚɬɭɪɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ�� ɏɨɬɹ� ɭɤɚɡɚɧɧɨɟ� ɦɨɠɟɬ�
ɢɦɟɬɶ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ�� ɩɨɫɤɨɥɶɤɭ� ɨɛɭɫɥɨɜɥɟɧɨ� ɪɚɡɥɢɱɧɵɦɢ�
ɩɨɩɭɥɹɰɢɹɦɢ� ɨɛɫɥɟɞɭɟɦɵɯ� ɠɟɧɳɢɧ�� ɩɪɢɦɟɧɟɧɢɟɦ� ɧɟɫɬɚɧɞɚɪɬɧɵɯ�
ɦɟɬɨɞɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɧɟɨɞɧɨɡɧɚɱɧɨɣ� ɬɪɚɤɬɨɜɤɨɣ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɢɝɧɨɪɢɪɨɜɚɧɢɟɦ� ɫɨɰɢɚɥɶɧɵɯ�
ɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ʉɥɢɧɢɤɨ�
ɥɚɛɨɪɚɬɨɪɧɚɹ� ɨɰɟɧɤɚ� ɱɚɫɬɨɬɵ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� Ȼȼ� ɫɪɟɞɢ� ɠɟɧɳɢɧ��
ɩɪɨɠɢɜɚɸɳɢɯ� ɜ� ɫɟɥɶɫɤɨɣ� ɦɟɫɬɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɨ�
ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɠɟɧɳɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɨɛɪɚɬɢɜɲɢɯɫɹ�
ɡɚ�ɚɦɛɭɥɚɬɨɪɧɨɣ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɦɨɳɶɸ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ�
ɩɨɞɪɚɡɞɟɥɟɧɢɟ� ȼɟɪɯɧɟɹɪɤɟɟɜɫɤɨɣ� ɐɊȻ� ɂɥɢɲɟɜɫɤɨɝɨ� ɪɚɣɨɧɚ� ɊȻ��
ȼ� ɤɚɱɟɫɬɜɟ� ɦɚɬɟɪɢɚɥɚ� ɞɥɹ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɤɚɠɞɨɦ�
ɫɥɭɱɚɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɨɬɞɟɥɹɟɦɨɟ� ɫɨ� ɫɜɨɞɨɜ� ɜɥɚɝɚɥɢɳɚ� ɢ� ɫɨɫɤɨɛ� ɢɡ�
ɰɟɪɜɢɤɚɥɶɧɨɝɨ�ɤɚɧɚɥɚ��ɤɨɬɨɪɵɟ�ɢɫɫɥɟɞɨɜɚɥɢ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢ�ɩɨɫɥɟ�
ɨɤɪɚɫɤɢ�ɦɟɬɢɥɟɧɨɜɨɣ�ɫɢɧɶɸ��Ɇɚɜɡɸɬɨɜ�Ⱥ�Ɋ��ɫ�ɫɨɚɜɬ����������ɋɨɫɤɨɛ�
ɢɡ�ɰɟɪɜɢɤɚɥɶɧɨɝɨ�ɤɚɧɚɥɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɢɫɫɥɟɞɨɜɚɥɢ�ɰɢɬɨɥɨɝɢɱɟɫɤɢ�
ɧɚ� ɚɬɢɩɢɱɧɵɟ� ɤɥɟɬɤɢ� �ȺɌɄ�� ɩɨɫɥɟ� ɨɤɪɚɲɢɜɚɧɢɹ� ɩɨ� ɉɚɩɚɧɢɤɨɥɚɭ�
�3DSDQLFRODRX� *��� ������� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɥɢɫɶ�
ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɪɢɬɟɪɢɹɦɢ� 5�� $PVHO� ������� ɢ� ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ�
ɞɢɫɛɢɨɡɨɜ� ɜɥɚɝɚɥɢɳɚ� �Ɇɚɜɡɸɬɨɜ� Ⱥ�Ɋ�� ɫ� ɫɨɚɜɬ��� ������� Ɋɟɡɭɥɶɬɚɬɵ��
ɋɪɟɞɢ� ɨɛɪɚɬɢɜɲɢɯɫɹ� ɠɟɧɳɢɧɵ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� ɫɨɫɬɚɜɢɥɢ� ���
�������� ɱɟɥɨɜɟɤ� ��� ɝɪɭɩɩɚ��� ɚ� ɜ� ɫɬɚɪɲɟɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ���±���
ɥɟɬ�� ±� ��� �������� ɱɟɥɨɜɟɤ� ��� ɝɪɭɩɩɚ��� ȼ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� Ȼȼ� ɛɵɥ�
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ɩɨɞɬɜɟɪɠɞɟɧ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨ� ɜ� �� �������� ɫɥɭɱɚɹɯ�� ɜɨ� ɜɬɨɪɨɣ�
ɝɪɭɩɩɟ�±�ɜ�����������ɍ�ɠɟɧɳɢɧ�ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ�ɜ���ɫɥɭɱɚɹɯ���������
ɢɦɟɥ� ɦɟɫɬɨ� ɞɢɫɛɢɨɡ� ɜɥɚɝɚɥɢɳɚ� �� ɫɬ�� �ɫɭɛɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ�� ɢ� ɜ� ��
��������±�ɞɢɫɛɢɨɡ�ɜɥɚɝɚɥɢɳɚ����ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ���ɍ�ɠɟɧɳɢɧ�ɜ�
ɜɨɡɪɚɫɬɟ���±���ɥɟɬ�ɫɭɛɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ�ɢ�ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ�Ȼȼ�
ɛɵɥɢ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�ɜ���������ɢ���������ɫɥɭɱɚɟɜ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ȼɵɜɨɞɵ�� ɋɪɟɞɢ� ɨɛɪɚɬɢɜɲɢɯɫɹ� ɡɚ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɦɨɳɶɸ�
ɩɪɟɨɛɥɚɞɚɥɢ� ɠɟɧɳɢɧɵ� ɫɬɚɪɲɟɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ�� ɉɪɢ� ɷɬɨɦ� Ȼȼ�
ɭ� ɠɟɧɳɢɧ� ɦɥɚɞɲɟɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ� ɛɵɥ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɜ� ����
ɪɚɡɚ� ɱɚɳɟ�� ɱɟɦ� ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ�� Ɉɞɧɚɤɨ� ɭ� ɩɨɫɥɟɞɧɢɯ� ���� ɫɥɭɱɚɟɜ�
ɩɪɢɯɨɞɢɥɨɫɶ�ɧɚ�ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɟ�ɜɚɪɢɚɧɬɵ�ɞɢɫɛɢɨɡɚ�
Ɋɚɛɨɬɚ� ɩɨɞɞɟɪɠɚɧɚ� ɝɪɚɧɬɨɦ� ɩɪɨɝɪɚɦɦɵ� ©ɍɆɇɂɄª� ɎȽȻɍ� ©Ɏɨɧɞ�
ɫɨɞɟɣɫɬɜɢɹ�ɪɚɡɜɢɬɢɸ�ɦɚɥɵɯ�ɮɨɪɦ�ɩɪɟɞɩɪɢɹɬɢɣ�ɜ�ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ�
ɫɮɟɪɟª�ɧɚ�����±�����ɝɝ�

&/,1,&$/�$1'�/$%25$725<�$66(660(17�2)�)5(48(1&<�
2)�2&&855(1&(�2)�%$&7(5,$/�9$*,126,6�,1�:20$1�,1�
&28175<6,'(
$�9��7VYHWNRYD��=�$��0XUWD]LQD
6FLHQWL¿F�$GYLVRUV� ±�'0HG6FL�� 3URI��$�5��0DY]\XWRY��'%LRO6FL�� 3URI��
7�9��0DUNXVKHYD
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� %DFWHULDO� YDJLQRVLV� �%9��� DFFRUGLQJ� WR� WKH� OLWHUDWXUH�� LV�
RQH� RI� WKH� PDLQ� FDXVHV� RI� SHOYLF� LQÀDPPDWRU\� GLVHDVHV�� FRPSOLFDWLRQ�
RI�FHVDUHDQ�GHOLYHU\��%\HORERURGRY�6�0��HW�DO����������FKRULRDPQLRQLWLV�
�+LOOLHU� 6�/�� HW� DO��� ������� SUHWHUP� GHOLYHU\� �6LGHOQLNRYD� 9�0��� �������
DPQLRUUKHD�� DEQRUPDO� ODERUV� �,YDQ\DQ� $�1�� HW� DO��� ������ -DFREVRQ� %��
HW� DO�� ������� WUDQVSODFHQWDO� LQIHFWLRQ� �7\XW\XQQLN� 9�/��� ������ 6LGRURYD�
,�6�� HW� DO��� ������� SRVWSDUWXP� HQGRPHWULWLV� �0DQXNKLQ� ,�%�� HW� DO��� ������
*RULQ�9�6��HW�DO���������DQG�RWKHU�SDWKRORJLFDO�FRQGLWLRQV��ZKLFK�OHDGV�WR�
VRFLDO� DQG�HFRQRPLF� LPSRUWDQFH�RI� WKLV�GLVHDVH��5HFHSWLRQ�RI�KRUPRQDO�
FRQWUDFHSWLYHV�� DQWLEDFWHULDO� SUHSDUDWLRQV�� HWF�� DUH� WKH� PRVW� FRPPRQ�
UHDVRQV� RI� GHYHORSPHQW� RI�%9� �.LUD�(�)��� �������ZKLFK�ZDV� VKRZQ� RQ�
H[DPLQDWLRQ�PDLQO\� XUEDQ�SRSXODWLRQ��$W� WKH� VDPH� WLPH� FRQFHUQLQJ� WKH�
IUHTXHQF\�RI�RFFXUUHQFH�RI�%9�LQ�ZRPHQ�RI�GLIIHUHQW�DJH�JURXSV�OLYLQJ�LQ�
FRXQWU\VLGH��WKH�GDWD�LQ�WKH�OLWHUDWXUH�DUH�SUDFWLFDOO\�QRW�UHSUHVHQWHG��:KLOH�
WKLV� PD\� EH� RI� JUHDW� LPSRUWDQFH�� EHFDXVH� FDXVHG� E\� GLIIHUHQFHV� LQ� WKH�
SRSXODWLRQ�H[DPLQHHV�ZRPHQ��XVLQJ�QRQ�VWDQGDUG�PHWKRGV�RI�GLDJQRVLV��
DPELJXRXV� LQWHUSUHWDWLRQ� RI� ODERUDWRU\� UHVXOWV�� LJQRULQJ� WKH� VRFLDO� DQG�
GHPRJUDSKLF�IDFWRUV��$LP��&OLQLFDO�DQG�ODERUDWRU\�DVVHVVPHQW�RI�IUHTXHQF\�
RI�RFFXUUHQFH�RI�%9�DPRQJ�ZRPDQ�OLYLQJ�LQ�FRXQWU\VLGH��0DWHULDOV�DQG�
PHWKRGV�� ���ZRPHQ� DJHG� IURP���� WR� ��� \HDUV� DGGUHVVHG� IRU� RXWSDWLHQW�
J\QHFRORJLF� FDUH� LQ� VSHFLDOL]HG� GHSDUWPHQW� RI� 9HUNKQH\DUNH\HYR�
&HQWUDO� UHJLRQDO� KRVSLWDO� RI� WKH� ,OLVK� GLVWULFW� RI� 5%�ZHUH� VXUYH\HG��$V�
D�PDWHULDO� IRU� ODERUDWRU\� UHVHDUFKHV� LQ� HDFK�FDVH�XVHG�D�GLVFKDUJH� IURP�
YDXOWV�RI�WKH�YDJLQD�DQG�VFUDSLQJ�RI�WKH�FHUYLFDO�FDQDO�ZKLFK�LQYHVWLJDWHG�
PLFURVFRSLFDOO\� DIWHU� VWDLQLQJ�ZLWK�PHWK\OHQH� EOXH� �0DY]\XWRY�$�5�� HW�
DO����������6FUDSLQJ�RI�WKH�FHUYLFDO�FDQDO�H[WUD�LQYHVWLJDWHG�F\WRORJLFDOO\�
RQ�DW\SLFDO�FHOOV�DIWHU�3DSDQLFRODRX¶V�VWDLQ��3DSDQLFRODRX�*����������7KH�
REWDLQHG�GDWD�ZHUH� LQWHUSUHWHG�DFFRUGLQJ� WR�$PVHO¶V� FULWHULD� ������� DQG�
FODVVL¿FDWLRQ�RI�YDJLQDO�G\VELRVLV��0DY]\XWRY�$�5��HW�DO����������5HVXOWV��
$PRQJ� DGGUHVVHG� ZRPHQ� DJHG� ��±��� \HDUV� PDGH� ��� �������� SHUVRQ�
���JURXS���DQG�LQ�ROGHU�DJH�JURXS����±���\HDUV��±������������SHUVRQ����
JURXS���,Q�WKH�¿UVW�JURXS�%9�ZDV�FOLQLFDO�DQG�ODERUDWRU\�FRQ¿UPHG�LQ���
��������FDVHV��LQ�WKH�VHFRQG�JURXS�±�LQ�����������,Q�\RXQJ�ZRPHQ�LQ���
FDVHV� ��������RFFXUUHG�YDJLQDO� G\VELRVLV� �QG�GHJUHH� �VXEFRPSHQVDWHG��
DQG� LQ� �� �������� ±� YDJLQDO� G\VELRVLV� �UG� GHJUHH� �GHFRPSHQVDWHG��� ,Q�
ZRPHQ�DJHG���±���\HDUV�VXEFRPSHQVDWHG�DQG�GHFRPSHQVDWHG�%9�ZHUH�
GLDJQRVHG�LQ���������DQG���������FDVHV�UHVSHFWLYHO\��&RQFOXVLRQ��$PRQJ�
DGGUHVVHG�IRU�J\QHFRORJLF�FDUH�ZRPHQ�RI�ROGHU�DJH�JURXS�SUHYDLOHG��$W�WKH�
VDPH�WLPH�%9�LQ�\RXQJ�ZRPHQ�ZDV�GLDJQRVHG�����WLPHV�PRUH�IUHTXHQWO\�
WKDQ�LQ�WKH�VHFRQG�JURXS��+RZHYHU��LQ�WKH�ODVW�����RI�FDVHV�DFFRXQWHG�IRU�
GHFRPSHQVDWHG�RSWLRQV�G\VELRVLV�
2SHUDWLRQ�LV�VXSSRUWHG�E\�D�JUDQW�RI�WKH�SURJUDP�©0HPEHU�RI�WKH�<RXWK�
5HVHDUFK�DQG�,QQRYDWLRQ�&RPSHWLWLRQª�RI�©)RXQGDWLRQ�IRU�$VVLVWDQFH�WR�
6PDOO�,QQRYDWLYH�(QWHUSULVHV�LQ�VFLHQFH�DQG�WHFKQRORJ\ª�IRU�����±�����

ɌȿɊȺɉɂə�ɉɈɋɌɆȿɇɈɉȺɍɁȺɅɖɇɕɏ�ɄɈɋɌɇɈ�
ɆȿɌȺȻɈɅɂɑȿɋɄɂɏ�ɇȺɊɍɒȿɇɂɃ�ɍ�ɆɇɈȽɈɊɈɀȺȼɒɂɏ�
ɀȿɇɓɂɇ
Ⱦ�Ⱥ��Ⱥɥɢɛɭɬɬɚɟɜɚ��Ɍ�ɋ��Ɇɚɝɨɦɟɞɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɗ��ɗɫɟɞɨɜɚ
Ⱦɚɝɟɫɬɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɇɚɯɚɱɤɚɥɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɟɨɩɨɪɨɡ� ɢɦɟɟɬ� ɛɨɥɶɲɨɟ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ�
ɜɫɥɟɞɫɬɜɢɟ� ɜɵɫɨɤɨɣ� ɱɚɫɬɨɬɵ� ɨɫɬɟɨɩɨɪɨɬɢɱɟɫɤɢɯ� ɩɟɪɟɥɨɦɨɜ��
Ⱦɚɧɧɚɹ�ɩɪɨɛɥɟɦɚ�ɨɫɨɛɟɧɧɨ�ɚɤɬɭɚɥɶɧɚ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɦɧɨɝɨɪɨɠɚɜɲɢɯ�
ɠɟɧɳɢɧ� ɜ� ɩɟɪɢɨɞ� ɩɨɫɬɦɟɧɨɩɚɭɡɵ�� ɬɚɤ� ɤɚɤ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɟɪɜɢɱɧɨɝɨ�
ɨɫɬɟɨɩɨɪɨɡɚ� ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɵɣ� ɨɫɬɟɨɩɨɪɨɡ� ɫɨɫɬɚɜɥɹɟɬ� �����
Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɦɚɪɤɟɪɨɜ� ɤɨɫɬɧɨɝɨ� ɦɟɬɚɛɨɥɢɡɦɚ��
Ɍɚɤ� ɤɚɤ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ� ɦɚɪɤɟɪɵ� ɹɜɥɹɸɬɫɹ� ɪɚɧɧɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɤɨɫɬɧɵɯ� ɩɨɬɟɪɶ�� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɢɧɬɟɪɟɫɧɵɦ�
ɭɫɬɚɧɨɜɢɬɶ� ɢɯ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɡɚɦɟɫɬɢɬɟɥɶɧɨɣ� ɝɨɪɦɨɧɚɥɶɧɨɣ� ɬɟɪɚɩɢɢ� ɭ�ɠɟɧɳɢɧ� ɜ� ɩɨɫɬɦɟɧɨɩɚɭɡɟ��
ɩɪɨɠɢɜɚɸɳɢɯ�ɜ�ɪɟɝɢɨɧɟ�ɜɵɫɨɤɨɣ�ɪɨɠɞɚɟɦɨɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɤɨɦɩɥɟɤɫɧɨɣ�ɬɟɪɚɩɢɢ�ɤɨɫɬɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ�ɜ�ɩɨɫɬɦɟɧɨɩɚɭɡɟ�ɭ�ɦɧɨɝɨɪɨɠɚɜɲɢɯ�ɠɟɧɳɢɧ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɨ�ɜɤɥɸɱɟɧɨ�����ɠɟɧɳɢɧ��ɧɚɯɨɞɹɳɢɯɫɹ�
ɜ�ɩɟɪɢɨɞɟ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɫɬɦɟɧɨɩɚɭɡɵ�ɨɬ���ɞɨ����ɥɟɬ��ɉɚɰɢɟɧɬɤɢ�
ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ�� ��ɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɠɟɧɳɢɧ�
ɫ�ɜɵɫɨɤɢɦ�ɩɚɪɢɬɟɬɨɦ����ɢ�ɛɨɥɟɟ�ɪɨɞɨɜ�����ɸ�ɝɪɭɩɩɭ�±����ɠɟɧɳɢɧ�ɫ�
ɧɨɪɦɚɥɶɧɵɦ�ɩɚɪɢɬɟɬɨɦ� ��±�� ɪɨɞɨɜ���ȼɫɟɦ�ɩɚɰɢɟɧɬɤɚɦ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɤɨɦɩɥɟɤɫɧɚɹ�ɬɟɪɚɩɢɹ��ɜɤɥɸɱɚɸɳɚɹ�ɜ�ɫɟɛɹ�ɩɪɟɩɚɪɚɬɵ�Ɏɟɦɨɫɬɨɧ������
ɋɚȾ��ɇɢɤɨɦɟɞ�� Ɉɩɪɟɞɟɥɹɥɢ� ɭɪɨɜɟɧɶ� ɦɚɪɤɟɪɚ� ɤɨɫɬɧɨɣ� ɪɟɡɨɪɛɰɢɢ� ±�
ɋ�ɤɨɧɰɟɜɨɝɨ�ɬɟɥɨɩɟɩɬɢɞɚ��ɋɌɯ��ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɢ�ɜ�ɫɪɟɞɧɟɣ�ɩɨɪɰɢɢ�
ɭɬɪɟɧɧɟɣ�ɦɨɱɢ�ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�ɦɟɬɨɞɨɦ�ɢɫɯɨɞɧɨ�ɢ�ɱɟɪɟɡ�������������
ɦɟɫɹɰɟɜ�ɬɟɪɚɩɢɢ��Ʉɪɨɦɟ�ɬɨɝɨ��ɨɩɪɟɞɟɥɹɥɢ�ɭɪɨɜɟɧɶ�ɦɚɪɤɟɪɚ�ɤɨɫɬɧɨɝɨ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�±�ɤɨɫɬɧɨɣ�ɳɟɥɨɱɧɨɣ�ɮɨɫɮɚɬɚɡɵ��ɄɓɎ��ɜ�ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ��ɚ�ɬɚɤɠɟ�ɩɨɤɚɡɚɬɟɥɶ�ɫɤɨɪɨɫɬɢ�ɤɨɫɬɧɨɝɨ�ɨɛɨɪɨɬɚ�±�ɨɫɬɟɨɤɚɥɶɰɢɧ�
�ɈɄ�� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ� ɬɨɠɟ� ɢɫɯɨɞɧɨ� ɢ� ɱɟɪɟɡ� ��� ��� ��� ���
ɦɟɫɹɰɟɜ� ɬɟɪɚɩɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚ� ɮɨɧɟ� ɩɪɨɜɨɞɢɦɨɣ� ɤɨɦɩɥɟɤɫɧɨɣ�
ɬɟɪɚɩɢɢ��ɜ�ɫɨɫɬɚɜ�ɤɨɬɨɪɨɣ�ɜ�ɤɚɱɟɫɬɜɟ�ɁȽɌ�ɜɯɨɞɢɥ�Ɏɟɦɨɫɬɨɧ������ɭɠɟ�
ɱɟɪɟɡ���ɦɟɫ�ɨɬ�ɧɚɱɚɥɚ�ɥɟɱɟɧɢɹ�ɜ���ɣ�ɝɪɭɩɩɟ�ɨɬɦɟɬɢɥɨɫɶ�ɞɨɫɬɨɜɟɪɧɨɟ�
ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɟɣ� ɋɌɯ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɧɚ� ������ ɢ� ɜ� ɦɨɱɟ� ɧɚ�
�������ɬɨɝɞɚ�ɤɚɤ�ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɧɚ�������ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɢ�������
ɜ� ɦɨɱɟ�� ɋɬɨɥɶ� ɜɵɪɚɠɟɧɧɚɹ� ɞɢɧɚɦɢɤɚ� ɦɚɪɤɟɪɨɜ� ɤɨɫɬɧɨɣ� ɪɟɡɨɪɛɰɢɢ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɜɵɫɨɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɜɨɞɢɦɨɣ� ɬɟɪɚɩɢɢ��
Ʉ� ��ɦɭ� ɦɟɫɹɰɭ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɟɣ� ɦɚɪɤɟɪɨɜ� ɤɨɫɬɧɨɣ� ɪɟɡɨɪɛɰɢɢ� ɜ�
ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɩɪɨɞɨɥɠɚɥɨɫɶ��ɩɟɪɟɲɚɝɧɭɜ�����ɛɚɪɶɟɪ��ɭ�ɩɚɰɢɟɧɬɨɤ�
��ɣ� ɝɪɭɩɩɵ� ɤɚɤ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ�� ɬɚɤ� ɢ� ɜ� ɦɨɱɟ�� ɢ� ɞɨɫɬɢɝɧɭɜ�
���� ɛɚɪɶɟɪɚ� ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� �ɞɨɯɨɞɹ� ɞɨ� ������ ɫɧɢɠɟɧɢɹ� ɋɌɯ� ɜ�
ɫɵɜɨɪɨɬɤɟ� ɢ� ɞɨ� ������ ɜ� ɦɨɱɟ� ɭ� ɩɚɰɢɟɧɬɨɤ� ��ɣ� ɝɪɭɩɩɵ��� ɋɧɢɠɚɹɫɶ�
ɢ� ɞɚɥɟɟ� ɤ� ��ɦɭ� ɦɟɫɹɰɭ�� ɤ� �� ɝɨɞɭ� ɥɟɱɟɧɢɹ� ɭɪɨɜɧɢ� ɋɌɯ� ɜ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� ɢ� ɜ� ɦɨɱɟ� ɞɨɫɬɢɝɥɢ� ɡɧɚɱɟɧɢɣ�� ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ� ɠɟɧɳɢɧ� ɫ�
ɧɨɪɦɚɥɶɧɵɦ�ɩɚɪɢɬɟɬɨɦ�ɬɨɝɨ�ɠɟ�ɜɨɡɪɚɫɬɚ��ɤɚɤ�ɢ�ɭ�ɠɟɧɳɢɧ�ɫ�ɜɵɫɨɤɢɦ�
ɩɚɪɢɬɟɬɨɦ��Ɍɚɤɠɟ� ɤ� ��ɦɭ�ɦɟɫɹɰɭ� ɨɬ� ɧɚɱɚɥɚ� ɬɟɪɚɩɢɢ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ�
ɫɧɢɠɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɤɨɫɬɧɨɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ±� ɄɓɎ� �ɪ������� ɢ�
ɈɄ� �S������� ɜɨ� ��ɣ� ɝɪɭɩɩɟ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ɷɬɢ� ɩɨɤɚɡɚɬɟɥɢ� ɨɫɬɚɥɢɫɶ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɢɡɦɟɧɧɵɦɢ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɩɨɤɚɡɚɬɟɥɢ�ɄɓɎ�ɢ�ɈɄ��
ɩɨɜɵɲɚɹɫɶ�ɜɨ���ɣ�ɝɪɭɩɩɟ�ɤ���ɦɭ�ɦɟɫɹɰɭ�ɧɚ�ɰɢɮɪɚɯ��ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɟɟ�
ɧɢɡɤɢɯ��ɜ�����ɪɚɡɚ��ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɧɢɠɟɧɢɹ�ɜ���ɦɟɫɹɰɚ��ȼɵɜɨɞɵ��ɇɚ�
ɨɫɧɨɜɚɧɢɢ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ�ɦɨɠɧɨ�ɡɚɤɥɸɱɢɬɶ��ɱɬɨ�ɛɢɨɯɢɦɢɱɟɫɤɢɟ�
ɦɚɪɤɟɪɵ� ɤɨɫɬɧɨɝɨ� ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɜɵɫɨɤɢɦ� ɢ�
ɧɨɪɦɚɥɶɧɵɦ� ɩɚɪɢɬɟɬɨɦ� ɹɜɥɹɸɬɫɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ� ɬɟɫɬɚɦɢ� ɞɥɹ�
ɪɚɧɧɟɣ���±��ɦɟɫ��ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɨɜɨɞɢɦɨɣ�ɬɟɪɚɩɢɢ��ɤɨɝɞɚ�
ɞɟɧɫɢɬɨɦɟɬɪɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɢɧɟɪɚɥɶɧɨɣ� ɩɥɨɬɧɨɫɬɢ� ɤɨɫɬɧɨɣ�
ɬɤɚɧɢ� ɟɳɟ� ɧɟɢɧɮɨɪɦɚɬɢɜɧɨ�� ɉɪɟɞɥɨɠɟɧɧɚɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɬɟɪɚɩɢɹ�
ɨɤɚɡɵɜɚɟɬ� ɜɵɪɚɠɟɧɧɵɣ� ɚɧɬɢɪɟɡɨɪɛɬɢɜɧɵɣ� ɷɮɮɟɤɬ� ɧɚ� ɤɨɫɬɧɵɣ�
ɦɟɬɚɛɨɥɢɡɦ� ɭ� ɠɟɧɳɢɧ� ɜ� ɩɨɫɬɦɟɧɨɩɚɭɡɟ�� ɩɪɨɠɢɜɚɸɳɢɯ� ɜ� ɪɟɝɢɨɧɟ�
ɜɵɫɨɤɨɣ�ɪɨɠɞɚɟɦɨɫɬɢ�
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0(7$%2/,&�$%1250$/,7,(6�:,7+�3/85,3$5$
'�$��$OLEXWWDHYD��7�6��0DJRPHGRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�(��(VHGRYD
'DJHVWDQ�6WDWH�0HGLFDO�$FDGHP\��0DNKDFKNDOD��5XVVLD

,QWURGXFWLRQ�� 2VWHRSRURVLV� KDV� D� JUHDW� VRFLR�PHGLFDO� LPSRUWDQFH�� DV� D�
UHVXOW�RI�KLJK�UDWH�RI�RVWHRSRURWLF�IUDFWXUHV��7KLV�SUREOHP�LV�RI�LPPHGLDWH�
LQWHUHVW� LQ� UHJDUG� ZLWK� SOXULSDUD� LQ� WKHLU� SRVWPHQRSDXVDO� SHULRG�� VLQFH�
WKH� SRVWPHQRSDXVDO� RVWHRSRURVLV� PDNHV� ���� RI� LQLWLDO� RVWHRSHQLD¶V�
VWUXFWXUH��7R�HYDOXDWH�WKH�FRQGLWLRQ�RI�WKH�ERQH�WLVVXH�LW¶V�YHU\�LPSRUWDQW�
WR� LGHQWLI\� WKH� ELRFKHPLFDO� PDUNHUV� RI� ERQH� PHWDEROLVP�� ,W¶V� ZHOO�
NQRZQ� WKDW� WKH�ELRFKHPLFDO�PDUNHUV� UHSUHVHQW� WKH�HDUO\� LQGLFHV�RI�ERQH�
ORVV� UDWHV�� ,W� DSSHDUV�RI� D�KXJH� LQWHUHVW� WR�GHWHUPLQH� WKHLU� LQIRUPDWLRQDO�
FRQWHQW� LQ�GLDJQRVWLFV�RI�HI¿FLHQF\�RI�VXEVWLWXWLYH�KRUPRQRWKHUDS\�ZLWK�
ZRPHQ� LQ� SRVWPHQRSDXVDO� SHULRG�� OLYLQJ� LQ� WKH� DUHD� RI� KLJK� ELUWK� UDWH��
$LP��7R�HVWLPDWH�WKH�HI¿FLHQF\�RI�FRPSOH[�ERQH�PHWDEROLF�DEQRUPDOLWLHV�
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WUHDWPHQW�LQ�SRVW�PHQRSDXVH�ZLWK�SOXULSDUD��0DWHULDOV�DQG�PHWKRGV��7KH�
UHVHDUFK�LQFOXGHV�����IHPDOHV�LQ�SHULRG�RI�SK\VLRORJLFDO�SRVW�PHQRSDXVH�
IRUP���XS� WR����\HDUV��6XEMHFWV�ZHUH�GLYLGHG� LQWR� WZR�JURXSV��7KH�¿UVW�
JURXS� ZDV� PDGH� RI� ��� IHPDOHV� ZLWK� KLJK� UDWH� RI� SDULW\� ��� DQG� PRUH�
GHOLYHULHV��WKH�VHFRQG�JURXS�ZDV�PDGH�RI����IHPDOHV�ZLWK�QRUPDO�SDULW\�
��±��GHOLYHULHV���$OO�WKH�SDWLHQWV�XQGHUZHQW�D�FRPSOH[�WUHDWPHQW��LQFOXGLQJ�
)HPRVWRQ������&D'��1\FRPHG��:H�PHDVXUHG�WKH�OHYHO�RI�ERQH�UHVRUSWLRQ�
±�&�WHUPLQDO� WHORSHSWLGH� �&7[�� LQ�EORRG�VHUXP�DQG� WKH�VHFRQG�PRUQLQJ�
SRUWLRQ� RI� XULQH� E\� HQ]\PH� LPPXQRDVVD\� LQLWLDOO\� DQG� DIWHU� ��� ��� ��� ���
PRQWKV� RI� WUHDWPHQW��%HVLGHV�ZH�PHDVXUHG� WKH� OHYHO� RI� ERQH� IRUPDWLRQ�
PDUNHU�DONDOLQH� 3KRVSKDWDVH� �$/.3�� LQ� EORRG� VHUXP�� DQG� DOVR� WKH� UDWH�
RI� ERQH�PHWDEROLVP� LQGH[�RVWHRFDOFLQ� �%*3�� E\� LPPXQRWHFKQLTXH� DOVR�
LQLWLDOO\�DQG�DIWHU�������������PRQWKV�RI�WUHDWPHQW��5HVXOWV��:LWK�XQGHUO\LQJ�
FXUUHQW�FRPSOH[�WUHDWPHQW��ZKLFK�LQFOXGHG�)HPRVWRQ�����DV�VXEVWLWXWLYH�
KRUPRQRWKHUDS\��WKHUH�ZDV�D�SRVLWLYH�GHFUHDVH�RI�&7[�LQ�EORRG�VHUXP�RQ�
������DQG�RQ�������LQ�XULQH�DV�HDUO\�DV�RQ� WKH���PRWK�RI� WUHDWPHQW� LQ�
WKH�¿UVW�JURXS��ZKLOVW�RQ�������LQ�EORRG�VHUXP�DQG�RQ�������LQ�XULQH�LQ�
WKH�VHFRQG�JURXS��6XFK�DQ�LQWHQVH�G\QDPLFV�RI�ERQH�UHVRUSWLRQ�PDUNHUV�
LQGLFDWHV�WKH�HI¿FLHQF\�RI�WKH�PHGLFDO�PDLQWHQDQFH��%\�WKH�VL[WK�PRQWK�WKH�
GHFUHDVH�RI�ERQH�UHVRUSWLRQ�PDUNHUV�LQ�ERWK�JURXSV�NHSW�RQ��FURVVLQJ�����
EDUULHU�ZLWK�SDWLHQWV�LQ�WKH��VW�JURXS�ERWK�LQ�EORRG�VHUXP�DQG�XULQH�DQG�
UHDFKLQJ������EDUULHU�LQ�WKH��QG�JURXS��ULVLQJ�XS�WR�������GHFUHDVH�RI�&7[�
LQ�VHUXP�DQG�������LQ�XULQH�ZLWK�SDWLHQWV�LQ�WKH�VHFRQG�JURXS���)XUWKHU�
GHFUHDVLQJ�E\��WK�PRQWK��E\�WKH�¿UVW�\HDU�RI�WUHDWPHQW�WKH�UDWHV�RI�&7[�LQ�
VHUXP�DQG�XULQH��UHDFKHG�WKH�SRLQWV�W\SLFDO�IRU�ZRPHQ�ZLWK�QRUPDO�SDULW\�
UDWH�RI�WKH�VDPH�DJH��DV�ZHOO�DV�WKH�ZRPHQ�ZLWK�KLJK�SDULW\�UDWH��$OVR��WKH�
ORZHULQJ�RI�DONDOLQH�3KRVSKDWDVH�$/.3��S�������DQG�%*3��S�������ZDV�
QRWLFHG�LQ�WKH���QG�JURXS�E\�WKH�WKLUG�PRQWK�RI�PHGLFDO�PDLQWHQDQFH��,Q�
WKH�¿UVW�JURXS�WKHVH�UDWHV�UHPDLQHG�DOPRVW�XQFKDQJHG��+HUHDIWHU��WKH�UDWHV�
RI�$/.3�DQG�%*3��ULVLQJ�LQ�WKH�VHFRQG�JURXS�E\�WKH��WK�PRQWK�LQ�QXPEHUV�
SRVLWLYHO\�ORZHU��LQ�����WLPHV��DJDLQVW�ORZHULQJ�LQ���PRQWKV��&RQFOXVLRQ��
,Q�WHUPV�RI�DOO�VDLG�DERYH�ZH�FDQ�FRQFOXGH�WKDW�ELRFKHPLFDO�PDUNHUV�RI�
ERQH� UHPRGHOOLQJ� ZLWK� SDWLHQWV� ZLWK� KLJK� DQG� QRUPDO� SDULW\� UHSUHVHQW�
VHQVLWLYH� WHVWV� WR� HDUO\� ��±�� PRQWKV�� HVWLPDWLRQ� RI� UXQQLQJ� WUHDWPHQW�
HI¿FLHQF\� ��ZKHQ�GHQVLWRPHWULF� UHVHDUFK�RI�ERQH�PLQHUDO�GHQVLW\� LV� VWLOO�
QRW�LQIRUPDWLYH��7KH�UHFRPPHQGHG�FRPELQHG�WKHUDS\�VKRZV�DQ�REYLRXV�
DQWLUHVRUSWLYH�HIIHFW�RQ�ERQH�PHWDEROLVP�ZLWK�ZRPHQ�LQ�SRVW�PHQRSDXVH��
OLYLQJ�LQ�WKH�DUHD�RI�KLJK�ELUWK�UDWHV�
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ɷɧɞɨɦɟɬɪɢɹ�� ɉɪɢ� ɷɬɨɦ� ɫɬɟɩɟɧɶ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɩɪɨɥɢɮɟɪɚɬɢɜɧɵɯ�
ɢɡɦɟɧɟɧɢɣ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɩɪɹɦɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɟɩɟɧɢ� ɨɠɢɪɟɧɢɹ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɩɨɥɢɦɨɪɮɢɡɦɨɜ� ɰɢɬɨɤɢɧɨɜ� ɮɚɤɬɨɪɚ�
ɧɟɤɪɨɡɚ� ɨɩɭɯɨɥɢ� �±���� *�$� 71)�� ɢ� ɥɢɦɮɨɬɨɤɫɢɧɚ� ������ $�*� /W��
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ɥɨɤɭɫɚɦ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɦɢ�
ɩɪɨɰɟɫɫɚɦɢ�ɷɧɞɨɦɟɬɪɢɹ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɢɧɞɟɤɫɨɦ�ɦɚɫɫɵ�
ɬɟɥɚ�ɩɨɡɜɨɥɹɟɬ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɝɟɧɟɬɢɱɟɫɤɢɣ�ɜɚɪɢɚɧɬ�±����*$�71)�
ɜɫɬɪɟɱɚɟɬɫɹ�ɞɨɫɬɨɜɟɪɧɨ�ɱɚɳɟ�ɫɪɟɞɢ�ɩɚɰɢɟɧɬɨɤ�ɫ�ɧɨɪɦɚɥɶɧɨɣ�ɦɚɫɫɨɣ�
ɬɟɥɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦ�ɩɨɤɚɡɚɬɟɥɟɦ�ɝɪɭɩɩɵ�ɩɚɰɢɟɧɬɨɤ�ɫ�
ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɢ�ɨɠɢɪɟɧɢɟɦ�
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,QWURGXFWLRQ�� (QGRPHWULDO� K\SHUSODVWLF� SURFHVVHV� UHSUHVHQW� D� VHW� RI�
KHWHURJHQHRXV�PRUSKRORJLFDO�DQG�ELRORJLFDO�FKDQJHV�RI�WKH�HQGRPHWULXP��
ZKLFK� FDQ� UDQJH� IURP� UHYHUVLEOH� H[FHVVLYH� SUROLIHUDWLRQ� RI� HQGRPHWULDO�
FDQFHU�EHIRUH�VWDUWLQJ��,W�LV�NQRZQ�WKDW�VLJQL¿FDQW�UROH�LQ�WKH�GHYHORSPHQW�
RI� HQGRPHWULDO� K\SHUSODVLD� EHORQJV� DEQRUPDOLWLHV� LQ� OLSLG� PHWDEROLVP��
6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKDW�HVWURJHQ�DFFXPXODWLRQ�LQ�DGLSRVH�WLVVXH�
UHVXOWV�LQ�DQ�LQFUHDVH�©HVWURJHQ�SRROª�LQ�WKH�ERG\�DQG�WKHUHE\�D�VXVWDLQHG�
DFWLRQ� OHDGV� WR� VHYHUH� HVWURJHQ�HQGRPHWULDO�SUROLIHUDWLRQ��7KH�GHJUHH�RI�
VHYHULW\�RI�SUROLIHUDWLYH�FKDQJHV�LV�GLUHFWO\�UHODWHG�WR�WKH�GHJUHH�RI�REHVLW\��
$LP��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�JHQHWLF�SRO\PRUSKLVPV�
RI�F\WRNLQHV�WXPRU�QHFURVLV�IDFWRU�DOID��±����*�$�71)��DQG�O\PSKRWR[LQ�
������$�*�/W��DPRQJ�SDWLHQWV�ZLWK�HQGRPHWULDO�K\SHUSODVLD��GHSHQGLQJ�
RQ�WKHLU�ERG\�ZHLJKW��0DWHULDOV�DQG�PHWKRGV��0DWHULDOV�IRU�WKH�VWXG\�ZHUH�
WKH�UHVXOWV�RI�JHQRW\SLQJ�PROHFXODU�JHQHWLF�PDUNHUV�±����*��$�71)�DQG�
�����$�*�/W�LQ�����SDWLHQWV�ZLWK�HQGRPHWULDO�K\SHUSODVLD��7KH�VWXG\�ZDV�
FRQGXFWHG� XVLQJ� SRO\PHUDVH� FKDLQ� UHDFWLRQ� WHFKQLTXHV� XVLQJ� VWDQGDUG�
ROLJRQXFOHRWLGH�SULPHUV�IROORZHG�E\�DQDO\VLV�RI�JHQH�SRO\PRUSKLVP�±����
*�$�71)� DQG� �����$�*�/W� GHWHFWLRQ�PHWKRG� XVLQJ� WKH�7DT0DQ� SUREH�
UHDO�WLPH�3&5��$OO�SDWLHQWV�ZLWK�HQGRPHWULDO�K\SHUSODVLD�ZDV�SHUIRUPHG�
FDOFXODWLRQ�EDVHG�RQ�ERG\�PDVV�LQGH[�ZDV�EHOLHYHG�WKDW�WKH�QRUPDO�ERG\�
PDVV� LQGH[� ����±����� NJ�Pȱ� LV� OHVV� ±� ����� NJ�Pȱ� FRUUHVSRQGHG� GH¿FLW�
RI�ERG\�ZHLJKW��PRUH� WKDQ����NJ�Pȱ�±�RYHUZHLJKW�DQG�REHVLW\��5HVXOWV��
)RXQG�WKDW�DPRQJ�SDWLHQWV�ZLWK�HQGRPHWULDO�K\SHUSODVLD��Q �����LQ�������
RI� ZRPHQ�ZDWFKHG� XQGHUZHLJKW� �Q ���� ������� RI� SDWLHQWV� KDG� QRUPDO�
ERG\�ZHLJKW��Q ������RYHUZHLJKW�ZDV�REVHUYHG�LQ��������RI�WKH�SDWLHQWV�
�Q ������:KHQ� VWXG\LQJ� WKH� GLVWULEXWLRQ� RI� PROHFXODU� JHQHWLF� PDUNHUV�
RI� F\WRNLQHV� LQ� SDWLHQWV� ZLWK� HQGRPHWULDO� K\SHUSODVLD� ZLWK� GLIIHUHQW�
ERG\� PDVV� LQGH[� HVWDEOLVKHG� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� LQ� WKH�
IUHTXHQFLHV�RI�JHQRW\SHV�DW� ORFXV�±����*�$�71)��7KH� IUHTXHQF\�RI� WKH�
JHQRW\SH� ±����*$�71)� DPRQJ� SDWLHQWV�ZLWK� QRUPDO� ERG\�ZHLJKW�ZDV�
��������ZKLFK�LV�PXFK�KLJKHU�WKDQ�WKH�JURXS�RI�ZRPHQ�ZLWK�HQGRPHWULDO�
K\SHUSODVLD�ZLWK�RYHUZHLJKW�DQG�REHVLW\��ZKHUH�LW�VWRRG�DW���������� ������
S �������� &RQFOXVLRQ�� 7KXV�� RXU� FRPSDUDWLYH� DQDO\VLV� RI� DOOHOH� DQG�
JHQRW\SH�IUHTXHQFLHV�IRU�WKH�ORFL�VWXGLHG�EHWZHHQ�WKH�JURXSV�RI�SDWLHQWV�
ZLWK�HQGRPHWULDO�K\SHUSODVLD�ZLWK�GLIIHUHQW�ERG\�PDVV�LQGH[�VXJJHVWV�WKDW�
WKH�JHQHWLF�YDULDQW�±����*$�71)�ZHUH�VLJQL¿FDQWO\�PRUH�FRPPRQ�DPRQJ�
SDWLHQWV�ZLWK�QRUPDO�ERG\�ZHLJKW�FRPSDUHG�ZLWK�WKH�VDPH�LQGLFDWRU�JURXS�
RI�SDWLHQWV�ZLWK�RYHUZHLJKW�DQG�REHVLW\�

Ʉ�ȼɈɉɊɈɋɍ�Ɉ�ɉɊɈɂɋɏɈɀȾȿɇɂɂ�ɄɂɋɌ�ɒȿɃɄɂ�ɆȺɌɄɂ
Ⱦ�ɇ��Ɍɢɦɚɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱥ�ɋ��Ƚɚɜɪɢɥɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɢɫɬɵ� ɲɟɣɤɢ� ɦɚɬɤɢ� �ɒɆ�� ɜɫɬɪɟɱɚɸɬɫɹ�� ɩɨ� ɪɚɡɧɵɦ�
ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ�� ɭ� ��±������ɠɟɧɳɢɧ��ɉɪɢ�ɍɁ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
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ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɨɥɨɫɬɧɵɯ� ɞɚɬɱɢɤɨɜ� ɤɢɫɬɵ�ɒɆ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɤɚɤ�
ɚɧɷɯɨɝɟɧɧɵɟ� ɜɤɥɸɱɟɧɢɹ� ɨɤɪɭɝɥɨɣ� ɢɥɢ� ɨɜɨɢɞɧɨɣ� ɮɨɪɦɵ�� Ʉɢɫɬɵ�
ɦɨɝɭɬ� ɛɵɬɶ� ɤɚɤ� ɟɞɢɧɢɱɧɵɦɢ�� ɬɚɤ� ɢ� ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ�� ɑɚɳɟ� ɜɫɟɝɨ�
ɨɧɢ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɜ� ɷɧɞɨɰɟɪɜɢɤɫɟ�� ɧɨ� ɜɫɬɪɟɱɚɸɬɫɹ� ɢ� ɜ� ɫɬɪɨɦɟ��
ȼɧɭɬɪɟɧɧɹɹ�ɫɬɪɭɤɬɭɪɚ�ɤɢɫɬ�ɱɚɳɟ�ɛɵɜɚɟɬ�ɨɞɧɨɪɨɞɧɨɣ�ɢ�ɚɧɷɯɨɝɟɧɧɨɣ��
ɧɨ� ɜɫɬɪɟɱɚɟɬɫɹ� ɬɚɤɠɟ� ɧɟɨɞɧɨɪɨɞɧɨɟ� ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɟ� ɫɨɞɟɪɠɢɦɨɟ�
ɢɥɢ� ɝɢɩɟɪɷɯɨɝɟɧɧɨɟ� ɫ� ɧɟɪɨɜɧɵɦɢ� ɤɨɧɬɭɪɚɦɢ�� Ʉɚɤ� ɫɱɢɬɚɸɬ�
ɧɟɤɨɬɨɪɵɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɢ�� ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɬɟɦ�� ɱɬɨ� ɤɢɫɬɵ� ɜɨɡɧɢɤɚɸɬ�
ɩɪɢ� ɧɚɪɭɲɟɧɢɢ� ɨɬɬɨɤɚ� ɫɟɤɪɟɬɚ� ɠɟɥɟɡ�� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɧɟ� ɬɨɥɶɤɨ� ɜ�
ɫɥɢɡɢɫɬɨɣ�ɨɛɨɥɨɱɤɟ�ɐɄ��ɧɨ�ɢ�ɜ�ɦɵɲɟɱɧɨɦ�ɫɥɨɟ��ɉɪɢ�ɐȾɄ�ɜɧɭɬɪɟɧɧɟɟ�
ɫɨɞɟɪɠɢɦɨɟ� ɤɢɫɬ� ɜɫɟɝɞɚ� ɚɜɚɫɤɭɥɹɪɧɨ�� ɭɫɢɥɟɧɢɟ� ɫɨɫɭɞɢɫɬɨɝɨ�
ɪɢɫɭɧɤɚ�ɜ�ɩɪɢɦɵɤɚɸɳɟɣ�ɫɬɪɨɦɟ�ɧɟ�ɨɬɦɟɱɚɟɬɫɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼɵɹɜɢɬɶ� ɜɡɚɢɦɨɫɜɹɡɶ� ɧɚɥɢɱɢɹ� ɪɟɬɟɧɰɢɨɧɧɵɯ� ɤɢɫɬ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɫ�
ɞɪɭɝɢɦɢ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɦɢ� ɢ� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɵɦɢ� ɩɚɬɨɥɨɝɢɹɦɢ�
ɢ� ɨɩɪɟɞɟɥɢɬɶ� ɢɯ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɜ� ɜɵɹɜɥɟɧɢɢ�
ɫɤɪɵɬɨɣ� ɩɚɬɨɥɨɝɢɢ�� Ɋɚɡɪɚɛɨɬɚɬɶ� ɚɥɝɨɪɢɬɦ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɠɟɧɳɢɧ� ɫ�
ɪɟɬɟɧɰɢɨɧɧɵɦɢ�ɤɢɫɬɚɦɢ�ɒɆ��!���ɦɦ�ɞɢɚɦɟɬɪɨɦ��ɫ�ɧɟɨɞɧɨɪɨɞɧɵɦ�
ɫɨɞɟɪɠɢɦɵɦ�ɤɢɫɬ��ɩɪɢ�ɧɚɥɢɱɢɢ�ɦɧɨɠɟɫɬɜɟɧɧɵɯ�ɤɢɫɬ�ɢ�ɢɥɢ�ɤɪɭɩɧɵɯ�
ɪɚɡɦɟɪɚɯ� ɤɢɫɬ��� Ɋɚɡɪɚɛɨɬɤɚ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɤɢɫɬ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɩɨ�
ɥɨɤɚɥɢɡɚɰɢɢ� ɢ� ɩɪɨɢɫɯɨɠɞɟɧɢɸ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ� ���� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɩɚɰɢɟɧɬɨɤ�� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɧɚ� ɛɚɡɟ�
ɀɄ�ɩɪɢ� ɩɨɥɢɤɥɢɧɢɤɟ�ʋ���� ɜ� ɩɟɪɢɨɞ� ɫ� ɫɟɧɬɹɛɪɹ� ����� ɝ�� ɩɨ� ɚɩɪɟɥɶ�
�����ɝ��Ʉɪɢɬɟɪɢɟɦ�ɨɬɛɨɪɚ�ɛɵɥɨ�ɧɚɥɢɱɢɟ�ɪɟɬɟɧɰɢɨɧɧɵɯ�ɤɢɫɬ�ɲɟɣɤɢ�
ɦɚɬɤɢ�!��ɦɦ�ɞɢɚɦɟɬɪɨɦ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɤ������ɥɟɬ����±���
ɥɟɬ��� ɉɪɢ� ɚɧɚɥɢɡɟ� ɭɱɢɬɵɜɚɥɢ� ɞɚɧɧɵɟ� ɚɧɚɦɧɟɡɚ� �ɩɚɪɢɬɟɬ�� ɧɚɥɢɱɢɟ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ���
Ɍɚɤɠɟ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɩɨɜɬɨɪɧɵɯ� ɨɛɫɥɟɞɨɜɚɧɢɣ� ɩɚɰɢɟɧɬɨɤ� ɞɥɹ�
ɨɰɟɧɤɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� �ɷɜɨɥɸɰɢɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ���Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɩɪɨɰɟɫɫɟ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɛɵɥɚ�ɨɬɦɟɱɟɧɚ�ɪɚɡɧɚɹ�ɥɨɤɚɥɢɡɚɰɢɹ�ɤɢɫɬ��ɜɞɨɥɶ�ɰɟɪɜɢɤɚɥɶɧɨɝɨ�ɤɚɧɚɥɚ�
±������������ɜ�ɬɨɥɳɟ�ɲɟɣɤɢ�ɦɚɬɤɢ�±��������������ɜ�ɷɤɡɨɰɟɪɜɢɤɫɟ�±����
�������� ɤɨɬɨɪɵɟ� ɜɫɬɪɟɱɚɥɢɫɶ� ɤɚɤ� ɩɨ� ɨɬɞɟɥɶɧɨɫɬɢ�� ɬɚɤ� ɢ� ɜɦɟɫɬɟ�� ɱɬɨ�
ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɩɨɥɨɠɢɬɶ� ɨɛ� ɢɯ� ɪɚɡɥɢɱɧɨɣ� ɷɬɢɨɥɨɝɢɢ�� Ɍɚɤɠɟ� ɛɵɥɨ�
ɨɬɦɟɱɟɧɨ� ɪɚɡɥɢɱɢɟ� ɫɨɞɟɪɠɢɦɨɝɨ� ɩɨ� ɷɯɨɩɥɨɬɧɨɫɬɢ�� ɫ� ɚɧɷɯɨɝɟɧɧɵɦ�
ɫɨɞɟɪɠɢɦɵɦ�±������������ɫ�ɧɟɨɞɧɨɪɨɞɧɵɦ�ɫɨɞɟɪɠɢɦɵɦ�ɩɨɜɵɲɟɧɧɨɣ�
ɷɯɨɩɥɨɬɧɨɫɬɢ� ±� ��� ������� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ� ɤɢɫɬɨɡɧɵɯ� ɜɤɥɸɱɟɧɢɣ��
ɟɞɢɧɢɱɧɵɟ� �ɞɨ� ��� ±� ���� ��������� ɦɧɨɠɟɫɬɜɟɧɧɵɟ� �ɛɨɥɟɟ� ��� ±� ���
���������ɑɬɨ�ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɦɨɠɟɬ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ�ɤɚɤ�ɨ�ɪɚɡɥɢɱɧɨɣ�
ɞɚɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ�� ɬɚɤ� ɢ� ɨ� ɪɚɡɥɢɱɧɨɣ� ɷɬɢɨɥɨɝɢɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɤɢɫɬ��ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�
ɜɡɚɢɦɨɫɜɹɡɶ� ɧɚɥɢɱɢɹ� ɪɟɬɟɧɰɢɨɧɧɵɯ� ɤɢɫɬ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɫ� ɦɢɨɦɨɣ�
ɦɚɬɤɢ�ɢ� ɚɞɟɧɨɦɢɨɡɨɦ��ɦɢɨɦɚ�ɤɢɫɬɵ����� ��������� ɚɞɟɧɨɦɢɨɡ�ɤɢɫɬɵ�
������������ɫ�ɜɧɭɬɪɢɦɚɬɨɱɧɵɦɢ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɦɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɊȾȼ��
ȼɆɄ��ɦɚ��ɪɨɞɵ��±�ɜ�ɪɚɡɧɵɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ�ɨɬ����ɞɨ�������ɉɪɢ�
ɨɰɟɧɤɟ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɧɚɛɥɸɞɟɧɢɹ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɪɟɬɟɧɰɢɨɧɧɵɦɢ�
ɤɢɫɬɚɦɢ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɧɟ� ɜɵɹɜɥɟɧɚ� ɜɡɚɢɦɨɫɜɹɡɶ� ɫ� ɦɟɧɫɬɪɭɚɥɶɧɵɦ�
ɰɢɤɥɨɦ�� Ɉɰɟɧɢɜɚɹ� ɪɚɡɧɵɟ� ɜɨɡɪɚɫɬɧɵɟ� ɝɪɭɩɩɵ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ��
ɫɞɟɥɚɧ� ɜɵɜɨɞ� ɨ� ɬɨɦ�� ɱɬɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɵɹɜɥɟɧɧɵɯ�
ɤɢɫɬ�ɒɆ�ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ��
ȼɵɜɨɞɵ��ɍɱɢɬɵɜɚɹ�ɩɪɨɜɟɞɟɧɧɵɣ�ɚɧɚɥɢɡ�ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�ɢ�ɚɧɚɦɧɟɡɚ�
ɩɚɰɢɟɧɬɨɤ� ɫ� ɪɟɬɟɧɰɢɨɧɧɵɦɢ�ɤɢɫɬɚɦɢ�ɒɆ��ɧɟɜɨɡɦɨɠɧɨ�ɭɫɬɚɧɨɜɢɬɶ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɨɣ�ɫɜɹɡɢ�ɧɚɥɢɱɢɹ�ɤɢɫɬ�ɫ�ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɵɦɢ�
ɢ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ȼ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɧɟɨɛɯɨɞɢɦɨ�
ɪɚɡɪɚɛɨɬɚɬɶ�ɚɥɝɨɪɢɬɦ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɬɚɤɢɯ�ɩɚɰɢɟɧɬɨɤ�ɞɥɹ�ɜɵɹɜɥɟɧɢɹ�
ɩɪɢɱɢɧ�ɢɯ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɜɨɡɦɨɠɧɵɯ�ɩɚɬɨɥɨɝɢɣ��
ɇɟɨɛɯɨɞɢɦɨɫɬɶ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɚɡɥɢɱɢɹ� ɠɟɥɟɡ� ɲɟɣɤɢ� ɦɚɬɤɢ��
ȼɨɡɦɨɠɧɚɹ� ɫɜɹɡɶ� ɫ� ɪɚɤɨɦ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� ��±�������� ɩɚɬɨɥɨɝɢɟɣ�
ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ��±�������� ɷɪɨɡɢɟɣ� ɲɟɣɤɢ� ɦɚɬɤɢ� ���±��������
ɭɤɚɡɵɜɚɟɦɵɟ� ɜ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ�� ɤɚɤ� ɜɨɡɦɨɠɧɵɟ� ɩɪɢɱɢɧɵ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɤɢɫɬ� ɒɆ�� ɧɟɞɨɫɬɨɜɟɪɧɵ�� ɂɫɯɨɞɹ� ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɧɚɢɛɨɥɟɟ�ɜɟɪɨɹɬɧɨɣ�ɩɪɢɱɢɧɨɣ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɤɢɫɬ�ɒɆ�ɹɜɥɹɟɬɫɹ�ɦɟɯɚɧɢɱɟɫɤɨɟ�ɩɨɜɪɟɠɞɟɧɢɟ�ɰɟɪɜɢɤɚɥɶɧɨɝɨ�ɤɚɧɚɥɚ�
ɩɪɢ�ɜɧɭɬɪɢɦɚɬɨɱɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ�

21�7+(�25,*,1�2)�817(5,1(�&(59,;�&<676
'�1��7LPDNLQD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�$�6��*DYULOHQNR
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $FFRUGLQJ� WR� SXEOLVKHG� GDWD�� FHUYLFDO� F\VWV� �ɋɋ�� DUH�
REVHUYHG�LQ���±������RI�FDVHV��2Q�XOWUDVRXQG�LPDJLQJ��XVLQJ�WUDQVYDJLQDO�
WUDQVGXFHUV�� WKH� F\VWV� DUH� LGHQWL¿HG� DV� DQHFKRLF� LQFOXVLRQV� RI� URXQG� RU�
RYRLG� IRUPV�� 7KH� F\VWV� FDQ� EH� ERWK� VLQJXODU� DQG�PXOWLSOH��0RVW� RIWHQ��
WKH\�DUH� ORFDWHG� LQ� WKH�HQGRFHUYL[��EXW�FDQ�DOVR�EH�IRXQG� LQ� WKH�VWURPD��
7KH�LQWHUQDO�VWUXFWXUH�RI�F\VWV�LV�PRUH�RIWHQ�KRPRJHQHRXV�DQG�DQHFKRLF��

KRZHYHU�� SDWFK\� ¿QHO\� GLVSHUVHG� FRQWHQW� RU� K\SHUHFKRLF� ERGLHV� ZLWK�
LUUHJXODU�FRQWRXUV�DUH�REVHUYHG�DV�ZHOO��$V�VRPH�UHVHDUFKHUV�EHOLHYH��WKLV�
LV�GXH� WR� WKH�IDFW� WKDW�F\VWV�RFFXU�DV�D�UHVXOW�RI�VHFUHWRU\�GLVWXUEDQFH�RI�
JODQGV�ORFDWHG�QRW�RQO\�LQ�WKH�PXFRVD�RI�WKH�FHUYLFDO�FDQDO��EXW�DOVR�LQ�WKH�
PXVFXODU�OD\HU��2Q�&RORU�'RSSOHU�8OWUDVRXQG�,PDJLQJ��WKH�LQQHU�FRQWHQW�
RI�F\VWV� LV�DOZD\V�DYDVFXODU�� WKHUH¶V�QR�LQFUHDVHG�YDVFXODU�SDWWHUQ� LQ� WKH�
DGMDFHQW�VWURPD��$LP��7R�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�UHWHQWLRQ�FHUYL[�
F\VWV�DQG�RWKHU�J\QHFRORJLFDO�RU�H[WUDJHQLWDO�SDWKRORJLHV�DQG�WR�GHWHUPLQH�
WKHLU� SURJQRVWLF� VLJQL¿FDQFH� LQ� LGHQWLI\LQJ� ODWHQW� SDWKRORJ\�� 6FRSH� RI�
VWXG\��WR�GHYHORS�DQ�H[DPLQDWLRQ�DOJRULWKP�IRU�ZRPHQ�ZLWK�UHWHQWLRQ�ɋɋ�
�GLDPHWHU�H[FHHGLQJ����PP��ZLWK�KHWHURJHQHRXV�FRQWHQW��LQ�WKH�SUHVHQFH�
RI� PXOWLSOH� F\VWV� DQG�RU� ODUJH� F\VWV��� 'HYHORSPHQW� RI� FODVVL¿FDWLRQ� RI�
ɋɋ�DFFRUGLQJ�WR�WKHLU�ORFDOL]DWLRQ�DQG�RULJLQ��0DWHULDOV�DQG�PHWKRGV��$Q�
DQDO\VLV�RI�����FDVHV�RI�SDWLHQWV�H[DPLQHG�LQ�WKH�PDWHUQLW\�ZHOIDUH�FHQWUH�
RI�23'�����LQ�WKH�SHULRG�IURP�6HSWHPEHU������XQWLO�$SULO������KDV�EHHQ�
FDUULHG�RXW��7KH�VHOHFWLRQ�FULWHULRQ�ZDV� WKH�SUHVHQFH�RI� UHWHQWLRQ�ɋɋ�RI�
!��PP�LQ�GLDPHWHU��7KH�DYHUDJH�DJH�RI�SDWLHQWV� LV������\HDUV� ���� WR����
\HDUV�RI�DJH���:KHQ�SHUIRUPLQJ�WKH�DQDO\VLV��WKH�DQDPQHVLV�GDWD��SDULW\��
J\QHFRORJLF� GLVHDVHV�� H[WUDJHQLWDO� SDWKRORJLHV�� ZDV� WDNHQ� LQWR� DFFRXQW��
$OVR��DQDO\VLV�RI�WKH�SDWLHQWV¶�UHSHDWHG�H[DPLQDWLRQ�ZDV�FDUULHG�RXW�LQ�RUGHU�
WR�DVVHVV�WKH�G\QDPLF�FKDQJHV��HYROXWLRQ�RI�SDWKRORJLFDO�PDQLIHVWDWLRQ���
5HVXOWV�� ,Q� WKH� FRXUVH�RI� XOWUDVRXQG� H[DPLQDWLRQ�� GLIIHUHQW� ORFDOL]DWLRQV�
RI� F\VWV�ZDV� IRXQG�� DORQJ� WKH� FHUYLFDO� FDQDO� LQ� ���� FDVHV� ������� GHHS�
LQ� WKH�FHUYL[� LQ����FDVHV����������RQ�WKH�H[RFHUYL[� LQ����FDVHV���������
WKH� ORFDOL]DWLRQV�ZHUH�PHW�ERWK� VHSDUDWHO\� DQG� LQ� D� FRPELQDWLRQ��ZKLFK�
VXJJHVWV� GLIIHUHQW� HWLRORJ\�� ,W�ZDV� DOVR� QRWHG� WKDW� WKH� FRQWHQW� GLIIHUV� LQ�
WHUPV�RI�HFKROXFHQF\��DQHFKRLF�FRQWHQW�ZDV�REVHUYHG�LQ�����FDVHV��������
ZLWK�KHWHUHRJHQHRXV�FRQWHQW�RI�LQFUHDVHG�HFKROXFHQF\�LQ����FDVHV��������
E\�WKH�DPRXQW�RI�F\VWLF�LQFOXVLRQV��VLQJXODU��XS�WR����LQ�����FDVHV����������
PXOWLSOH� �PRUH� WKDQ� ��� LQ� ��� FDVHV� ���������7KLV�PD\� LQGLFDWH� YDULRXV�
GXUDWLRQ�RI� WKH�SURFHVV�DQG�GLIIHUHQW�HWLRORJ\�RI� WKH�F\VWV��$FFRUGLQJ� WR�
WKH�UHVXOWV�RI�XOWUDVRXQG�H[DPLQDWLRQ��D�UHODWLRQVKLS�EHWZHHQ�WKH�SUHVHQFH�
RI� UHWHQWLRQ� ɋɋ� DQG� XWHUXQH� OHLRP\RPD� DQG� XWHULQH� DGHQRP\RVLV� ZDV�
UHYHDOHG�� OHLRP\RPD�F\VWV� LQ�����FDVHV����������DGHQRP\RVLV�F\VWV� LQ�
���FDVHV� ���������ZLWK� LQWUDXWHULQH� LQWHUYHQWLRQV� �LQFOXGLQJ�'	&�� ,8'��
09$��FKLOGELUWK�� LQ�GLIIHUHQW� DJH�JURXSV� UDQJLQJ� IURP���� WR�������1R�
FRUUHODWLRQ�ZLWK�PHQVWUXDO�F\FOH�ZDV�UHYHDOHG�ZKHQ�DVVHVVLQJ�WKH�UHVXOWV�
RI� G\QDPLF� REVHUYDWLRQ� RI� SDWLHQWV� KDYLQJ� UHWHQWLRQ�ɋɋ��%\� HYDOXDWLQJ�
WKH�GLIIHUHQW�DJH�JURXSV�RI�H[DPLQHG�SDWLHQWV�� LW�ZDV�FRQFOXGHG�WKDW� WKH�
PD[LPXP�QXPEHU�RI� LGHQWL¿HG�ɋɋ�ZDV�GHWHFWHG� LQ�SDWLHQWV� DJHG���� WR�
���\HDUV��&RQFOXVLRQ��$FFRUGLQJ�WR�WKH�DQDO\VLV�RI�SDWLHQWV¶�FDVH�KLVWRULHV�
DQG� DQDPQHVLV� RI� UHWHQWLRQ� ɋɋ�� LW� LV� LPSRVVLEOH� WR� ¿QG� D� VWDWLVWLFDOO\�
VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�WKH�SUHVHQFH�RI�F\VWV�DQG�H[WUDJHQLWDO�DQG�
J\QHFRORJLFDO�GLVHDVHV��7KHUHIRUH��LW�LV�QHFHVVDU\�WR�GHYHORS�DQ�DOJRULWKP�
RI�H[DPLQLQJ�VXFK�SDWLHQWV� WR� LGHQWLI\� WKHLU�JHQHVLV�DQG�SUHGLFW�SRVVLEOH�
SDWKRORJLHV��+LVWRORJLFDO� GLIIHUHQWLDWLRQ� RI� FHUYLFDO� JODQGV� LV� QHFHVVDU\��
7KHUH�LV�D�SRVVLEOH�FRUUHODWLRQ�WR�EUHDVW�FDQFHU���±��������WK\URLG�GLVRUGHUV�
��±��������FHUYLFDO�HURVLRQ����±�������UHIHUUHG�WR�DV�LQ�OLWHUDWXUH�GDWD�DV�
SRVVLEOH�FDXVHV�RI�ɋɋ�DUH�XQUHOLDEOH��%DVHG�RQ�WKH�UHVXOWV�RI�WKLV�VWXG\��WKH�
PRVW�OLNHO\�FDXVH�RI�ɋɋ�LV�D�PHFKDQLFDO�GDPDJH�WR�FHUYLFDO�FDQDO�GXULQJ�
LQWUDXWHULQH�LQWHUYHQWLRQV�

ɎɈɌɈȾɂɇȺɆɂɑȿɋɄȺə�ɌȿɊȺɉɂə�±�Ɋȿɒȿɇɂȿ�ȼɈɉɊɈɋȺ�
ɉɊɂȼɕɑɇɈȽɈ�ɇȿȼɕɇȺɒɂȼȺɇɂə�ȻȿɊȿɆȿɇɇɈɋɌɂ�
ȼɂɊɍɋɇɈȽɈ�ȽȿɇȿɁȺ
ɘ�Ⱥ��Ɏɚɪɚɡɟɬɞɢɧɨɜɚ��ɋ�Ⱥ��ɏɥɵɧɨɜɚ��ɗ�Ⱥ��Ɇɚɪɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ɂ��ɏɚɲɭɤɨɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɧɚɥɢɱɢɟ�ɛɨɥɶɲɨɝɨ�ɚɪɫɟɧɚɥɚ�ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɯ�
ɩɪɟɩɚɪɚɬɨɜ�� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɪɨɫɬɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɜɢɪɭɫɧɵɦɢ� ɢɧɮɟɤɰɢɹɦɢ�� ɨɫɨɛɟɧɧɨ� ɜ� ɚɤɭɲɟɪɫɬɜɟ� ɢ� ɝɢɧɟɤɨɥɨɝɢɢ��
Ⱦɨɤɚɡɚɧɚ�ɷɬɢɨɥɨɝɢɱɟɫɤɚɹ�ɪɨɥɶ�ɝɟɪɩɟɫɜɢɪɭɫɧɨɣ�ɢɧɮɟɤɰɢɢ��ɜ�ɱɚɫɬɧɨɫɬɢ��
ɜɢɪɭɫɚ� ɩɪɨɫɬɨɝɨ� ɝɟɪɩɟɫɚ� �� ɬɢɩɚ� �ȼɉȽ���� ɢ� ɰɢɬɨɦɟɝɚɥɨɜɢɪɭɫɚ�
�ɐɆȼ�� ɜ� ɩɚɬɨɥɨɝɢɢ� ɢ� ɩɪɢɜɵɱɧɨɦ� ɧɟɜɵɧɚɲɢɜɚɧɢɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
Ɏɨɬɨɞɢɧɚɦɢɱɟɫɤɚɹ� ɬɟɪɚɩɢɹ� �ɎȾɌ�� ±� ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɣ� ɦɟɬɨɞ��
ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɮɨɬɨɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɹ�
ɤɥɟɬɨɤ� ɜ� ɯɨɞɟ� ɮɨɬɨɯɢɦɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ�� ɍɫɬɚɧɨɜɥɟɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɮɨɬɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɢɧɚɤɬɢɜɚɰɢɢ�ɨɛɨɥɨɱɟɱɧɵɯ�ɜɢɪɭɫɨɜ��Ⱦɚɧɧɵɣ�ɮɚɤɬ�
ɩɨɫɥɭɠɢɥ� ɤ� ɩɪɨɜɟɞɟɧɢɸ� LQ� YLWUR�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨ�ɩɪɨɬɢɜɨɜɢɪɭɫɧɨɣ�
ɎȾɌ�� ɉɪɨɜɟɞɟɧɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɪɚɛɨɬɚ� ɩɨ� ɎȾɌ� ɩɪɢ�
ɝɟɪɩɟɫɜɢɪɭɫɧɨɣ� ɢɧɮɟɤɰɢɢ�� ɤɚɤ� ɨɞɧɨɣ� ɢɡ� ɞɨɦɢɧɢɪɭɸɳɢɯ� ɩɪɢɱɢɧ�
ɩɪɢɜɵɱɧɨɝɨ� ɧɟɜɵɧɚɲɢɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɟ� ɦɟɯɚɧɢɡɦɵ� ɎȾɌ� ɩɪɢ� ɝɟɪɩɟɫɜɢɪɭɫɧɨɣ�
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ɢɧɮɟɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɨɞɢɥɢ� ɡɚɪɚɠɟɧɢɟ� ɤɭɥɶɬɭɪɵ�
ɤɥɟɬɨɤ�9HUR�ɜɢɪɭɫɨɦ�ɩɪɨɫɬɨɝɨ�ɝɟɪɩɟɫɚ����ȼɉȽ����ɢ����ȼɉȽ����ɬɢɩɨɜ��
ɉɨɫɥɟ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɜ� ɩɨɥɭɱɟɧɧɭɸ� ɫɢɫɬɟɦɭ� ɜɜɨɞɢɥɢ� ɪɚɫɬɜɨɪ�
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ɤɚɪɬɢɧɚ� ɛɵɥɚ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚ� ɭ� ɜɫɟɯ� ɠɟɧɳɢɧ�� ɩɪɨɲɟɞɲɢɯ� ɤɭɪɫ�
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ɪɭɛɰɨɜɵɯ�ɢɡɦɟɧɟɧɢɣ�ɲɟɣɤɢ�ɦɚɬɤɢ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɥɟɱɟɧɢɹ��ȼɵɜɨɞɵ��Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɬɟɪɚɩɢɹ�ȼɉɑ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�
ɫɨɫɬɨɹɧɢɣ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɟɩɚɪɚɬɨɜ� ɢɧɬɟɪɮɟɪɨɧɚ� ɢ� ɪɚɞɢɨɜɨɥɧɨɜɨɣ�
ɯɢɪɭɪɝɢɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɜɵɲɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɥɟɱɟɧɢɹ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɲɟɣɤɢ� ɦɚɬɤɢ� ɢ� ɡɚɫɥɭɠɢɜɚɟɬ� ɫɚɦɨɝɨ�
ɲɢɪɨɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�

7+(�52/(�2)�+39�,1�&(59,&$/�3$7+2/2*<��:$<6�2)�
62/9,1*�7+(�352%/(0
<�3��'HPLGRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��$�)��6XENKDQNXORYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ�� 6WDWLVWLFV� VKRZ� WKDW� DOPRVW� HYHU\� VHFRQG� 5XVVLDQ� ZRPDQ�
��������KDV�D�J\QHFRORJLFDO�GLVHDVH������RI�WKHP�DUH�67,V��*\QHFRORJLF�
2QFRORJ\� REVHUYHG� HYHU\� ¿IWK� ZRPDQ�� 6XFK� XQIDYRUDEOH� VLWXDWLRQ� LQ�
J\QHFRORJ\�KDV�GHYHORSHG�QRW�RQO\�LQ�5XVVLD��EXW�WKURXJKRXW�WKH�ZRUOG��
([SHUWV� H[SODLQ� WKLV� VLWXDWLRQ� D� EDG� HFRORJ\�� ORZ� VH[XDO� FXOWXUH� RI� WKH�
SRSXODWLRQ�� WKHUHIRUH�� GHVSLWH� VLJQL¿FDQW� DFKLHYHPHQWV� LQ� TXHVWLRQV�
VWXG\LQJ� WKH� HWLRORJ\�� SDWKRJHQHVLV� DQG� WKHUDS\�RI�PDOLJQDQW� WXPRUV� RI�
WKH�JHQLWDO�VSKHUH��WKHLU�QXPEHU�LV�JURZLQJ�HYHU\�\HDU��7KH�OHDGLQJ�UROH�LQ�
WKH�SDWKRJHQHVLV�RI�FHUYLFDO�FDQFHU�EHORQJV�WR�WKH�KXPDQ�SDSLOORPD�YLUXV�
�+39��� 7KH�PRVW� IUHTXHQW� RQFRJHQH� VSHFLHV� DUH� ��� DQG� ��� JHQRW\SHV��
+LJK�SUHYDOHQFH�RI�WKLV�W\SH�RI�YLUXV�DPRQJ�WKH�SRSXODWLRQ�RI�WKH�5XVVLDQ�
)HGHUDWLRQ��FDXVHV�WKH�UHOHYDQFH�RI�PHDVXUHV�DLPHG�DW�WKH�WLPHO\�GLDJQRVLV�
DQG� WUHDWPHQW�RI� WKLV�GLVHDVH��$LP��6WXG\� WKH�FRQGLWLRQ�RI� WKH�FHUYL[� LQ�
UHSURGXFWLYH�DJH�ZRPHQ�DQG� WR� LGHQWLI\� WKH�FRUUHODWLRQ�RI�SUHFDQFHURXV�
GLVHDVHV�ZLWK�WKH�SUHVHQFH�RI�+39�W\SHV����DQG�����0DWHULDOV�DQG�PHWKRGV��
6XUYH\HG����SDWLHQWV���±���\HDUV��PHDQ�DJH��������\HDU��ZLWK�VLJQV�RI�
OHXNRSODNLD��HU\WKURSODNLD��&,1����,,�VWDJH��$OO�SDWLHQWV�KHOG�D�VLPSOH�DQG�
H[WHQGHG�FROSRVFRS\��3&5�GLDJQRVLV�RI�+39��,Q�D�VXUYH\�RI������������
SDWLHQWV�GLDJQRVHG�ZLWK�+39����W\SH��������W\SH�±�����WKH�$VVRFLDWLRQ�RI�
WKHVH�JHQRW\SHV�±����:KHQ�GHWHFWLQJ�+39�DVVRFLDWHG�FRQGLWLRQV��SDWLHQWV�
ZHUH� FRQGXFWHG� FRPELQDWLRQ� WKHUDS\� ZLWK� QRQ�VSHFL¿F� DQWLYLUDO� GUXJ�
�VXSSRVLWRULHV�ZLWK�LQWHUIHURQ��E��IRU����GD\V�DQG�UDGLR�ZDYH�PHWKRG�XVLQJ�
WKH�DSSDUDWXV�©6XUJLWURQª��5HVXOWV��$IWHU�WKH�WUHDWPHQW�IRU�DOO�SDWLHQWV�ZDV�
UH�GRQH�FROSRVFRS\�DQG�3&5�GLDJQRVWLFV�RI�+39��(UDGLFDWLRQ�RI�WKH�YLUXV�
UHDFKHG����RI����SDWLHQWV����������FROSRVFRSLF�SLFWXUH�ZDV�VDWLVIDFWRU\�IRU�
DOO�ZRPHQ�UHFHLYLQJ�WUHDWPHQW��2I�SDUWLFXODU�QRWH�LV�WKH�DEVHQFH�RI�HGHPD��
VFDUULQJ�RI� WKH�FHUYL[�DIWHU�VXUJLFDO� WUHDWPHQW��&RQFOXVLRQ��&RPELQDWLRQ�
WKHUDS\� RI� +39�DVVRFLDWHG� FRQGLWLRQV� ZLWK� WKH� KHOS� RI� LQWHUIHURQ� DQG�
UDGLRZDYH� VXUJHU\� LPSURYHV� HI¿FDF\� RI� WKH� WUHDWPHQW� RI� SDWKRORJLFDO�
FKDQJHV�LQ�WKH�FHUYL[�DQG�GHVHUYHV�ZLGHVW�DSSOLFDWLRQ�

ɉɊɈɎɂɅȺɄɌɂɄȺ�ɊȿɐɂȾɂȼɈȼ�ɏɊɈɇɂɑȿɋɄɈȽɈ�
ɄȺɇȾɂȾɈɁɇɈȽɈ�ȼɍɅɖȼɈȼȺȽɂɇɂɌȺ�ȼ�ɉȿɊɂɈȾ�ɊȺɇɇȿɃ�
ɉɈɋɌɆȿɇɈɉȺɍɁɕ
ɘ�Ⱥ��Ȼɭɫɥɟɧɤɨ��ȿ�Ⱥ��Ʉɚɪɩɟɧɤɨ��Ʌ�Ⱦ��Ʌɚɫɬɨɜɟɰɤɚɹ��ȿ�Ⱥ��Ⱦɵɧɞɚɪɶ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ȼɟɧɸɤ
ɇɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦɟɧɢ� Ⱥ�Ⱥ�� Ȼɨɝɨɦɨɥɶɰɚ��
Ʉɢɟɜ��ɍɤɪɚɢɧɚ
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ȼɜɟɞɟɧɢɟ��ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ�ɨɬɦɟɱɚɟɬɫɹ�ɧɟɭɤɥɨɧɧɚɹ�
ɬɟɧɞɟɧɰɢɹ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɫɪɟɞɧɟɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɠɢɡɧɢ�� ɉɪɢ�
ɷɬɨɦ� ɬɪɟɬɶ� ɧɚɫɟɥɟɧɢɹ� ɫɨɫɬɚɜɥɹɟɬ� ɠɟɧɫɤɢɣ� ɩɨɥ�� ɧɚɯɨɞɹɳɢɣɫɹ� ɜ�
ɫɨɫɬɨɹɧɢɢ� ɩɨɫɬɦɟɧɨɩɚɭɡɵ�� ɍɪɨɜɟɧɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɪɟɰɢɞɢɜɢɪɭɸɳɢɦ� ɤɚɧɞɢɞɨɡɧɵɦ� ɜɭɥɶɜɨɜɚɝɢɧɢɬɨɦ� �ɏɊɄȼȼ�� ɫɪɟɞɢ�
ɠɟɧɳɢɧ�ɦɟɧɨɩɚɭɡɚɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɧɟɞɨɨɰɟɧɢɜɚɟɬɫɹ��ɉɨɷɬɨɦɭ�ɨɫɨɛɨɝɨ�
ɜɧɢɦɚɧɢɹ� ɡɚɫɥɭɠɢɜɚɸɬ� ɥɟɱɟɛɧɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ� ɦɟɪɨɩɪɢɹɬɢɹ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɋɧɢɠɟɧɢɟ�ɱɚɫɬɨɬɵ�ɪɟɰɢɞɢɜɨɜ� ɫ�ɏɊɄȼȼ�ɭ�ɩɚɰɢɟɧɬɨɤ�
ɜ� ɪɚɧɧɟɣ� ɩɨɫɬɦɟɧɨɩɚɭɡɟ� ɩɭɬɟɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�
ɨɛɨɫɧɨɜɚɧɧɨɣ�ɬɟɪɚɩɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�ɨɛɫɥɟɞɨɜɚɧɢɟ�
���ɠɟɧɳɢɧ�ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��ȼɫɟ�ɩɚɰɢɟɧɬɤɢ�ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ�
ɢ� ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɵ� ɧɚ� ɬɪɢ� ɝɪɭɩɩɵ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɩɪɨɜɟɞɟɧɨ�
ɨɛɳɟɤɥɢɧɢɱɟɫɤɢɟ�� ɰɢɬɨɥɨɝɢɱɟɫɤɢɟ�� ɛɚɤɬɟɪɢɨɫɤɨɩɢɱɟɫɤɢɟ� ɢ�
ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫ�ɜɢɞɨɜɨɣ�ɢɞɟɧɬɢɮɢɤɚɰɢɟɣ�
ɜɵɞɟɥɟɧɧɵɯ�ɲɬɚɦɦɨɜ�ɜɨɡɛɭɞɢɬɟɥɟɣ��ɚ�ɬɚɤɠɟ�ɤɨɥɶɩɨɰɢɬɨɥɨɝɢɱɟɫɤɨɟ��
ɤɨɥɶɩɨɫɤɨɩɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ���
ɠɟɧɳɢɧ�ɫ�ɞɢɚɝɧɨɡɨɦ�ɏɊɄȼȼ��ɤɨɬɨɪɵɦ�ɜ�ɫɨɫɬɚɜɟ�ɤɨɦɩɥɟɤɫɧɨɣ�ɬɟɪɚɩɢɢ�
ɧɚɡɧɚɱɚɥɫɹ� ɚɧɬɢɦɢɤɨɬɢɱɟɫɤɢɣ� ɩɪɟɩɚɪɚɬ� Ʌɢɜɚɪɨɥ� ɜ� ɫɭɩɩɨɡɢɬɨɪɢɹɯ�
ɢɧɬɪɚɜɚɝɢɧɚɥɶɧɨ� ��� ɞɧɟɣ�� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɪɢɦɟɧɟɧɢɟɦ� ɦɟɫɬɧɨ�
ɷɫɬɪɢɨɥɚ� ɜ� ɫɜɟɱɚɯ� ��� ɞɧɟɣ�� ɚ� ɬɚɤɠɟ� ɢɦɦɭɧɨɦɨɞɭɥɹɬɨɪ� Ʌɚɜɨɦɚɤɫ� ɜ�
ɫɬɚɧɞɚɪɬɧɵɯ�ɞɨɡɚɯ����ɬɚɛɥɟɬɨɤ��ȼ�ɝɪɭɩɩɭ�ɫɪɚɜɧɟɧɢɹ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ�
���ɛɨɥɶɧɵɯ�ɏɊɄȼȼ��ɤɨɬɨɪɵɦ�ɩɪɨɜɨɞɢɥɢ�ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɭɸ�ɬɟɪɚɩɢɸ�
ɩɪɟɩɚɪɚɬɨɦ� Ʌɢɜɚɪɨɥ� ɜ� ɫɭɩɩɨɡɢɬɨɪɢɹɯ� ɢɧɬɪɚɜɚɝɢɧɚɥɶɧɨ� ��� ɞɧɟɣ��
Ʉɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ�
ɠɟɧɳɢɧ��Ʉɨɧɬɪɨɥɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɟɪɚɩɢɢ�ɨɰɟɧɢɜɚɥɢ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�
ɞɢɧɚɦɢɤɢ�ɠɚɥɨɛ�� ɤɥɢɧɢɱɟɫɤɢɯ� ɫɢɦɩɬɨɦɚɯ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɷɪɚɞɢɤɚɰɢɢ�
ɝɪɢɛɨɜ�� ɩɨ� ɞɚɧɧɵɦ�ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɱɟɪɟɡ� �±���
ɞɧɟɣ� ɢ� �� ɦɟɫ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɬɟɪɚɩɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋ� ɩɨɦɨɳɶɸ�
ɩɪɨɜɟɞɟɧɧɨɝɨ� ɧɚɦɢ� ɚɧɚɥɢɡɚ� ɭɞɚɥɨɫɶ� ɭɫɬɚɧɨɜɢɬɶ� ɮɚɤɬɨɪɵ� ɪɢɫɤɚ��
ɜɵɡɵɜɚɸɳɢɟ�ɪɚɡɜɢɬɢɟ�ɪɟɰɢɞɢɜɨɜ�ɏɊɄȼȼ�ɭ�ɠɟɧɳɢɧ�ɜ�ɩɨɫɬɦɟɧɨɩɚɭɡɟ��
ɧɟɚɞɟɤɜɚɬɧɨɟ� ɥɟɱɟɧɢɟ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɤɢɲɟɱɧɢɤɚ� ɢ�
ɞɪɭɝɢɯ� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɵɯ� ɨɱɚɝɨɜ� ������� ɡɚɦɟɫɬɢɬɟɥɶɧɚɹ� ɬɟɪɚɩɢɹ�
ɷɫɬɪɨɝɟɧɚɦɢ��ɢɦɦɭɧɨɫɭɩɪɟɫɨɪɚɦɢ��������ɷɧɞɨɤɪɢɧɨɩɚɬɢɢ������ɢ�ɧɚ�
ɢɯ�ɮɨɧɟ� ±� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� ȱȱ� ɬɢɩɚ� �������ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɝɪɢɛɵ�
ɪɨɞɚ� &DQGLGD� QRQ� DOELFDQV�� ɱɚɳɟ� ɱɟɦ� ɋ�� ɚOELFDQV� ɜɵɡɵɜɚɸɬ� ɏɊɄȼȼ�
ɜ� ɩɟɪɢɨɞ� ɪɚɧɧɟɣ� ɩɨɫɬɦɟɧɨɩɚɭɡɵ�� ɨɛɭɫɥɨɜɥɢɜɚɸɬ� ɛɨɥɟɟ� ɬɹɠɟɥɨɟ�
ɬɟɱɟɧɢɟ� ɢ� ɱɚɫɬɨɬɭ� ɪɟɰɢɞɢɜɨɜ� �ɨɬ� �� ɷɩɢɡɨɞɨɜ� ɨɛɨɫɬɪɟɧɢɹ� ɜ� ɝɨɞ���
Ɉɬɦɟɱɟɧɨ��ɱɬɨ�ɫɩɭɫɬɹ���ɞɧɹ�ɨɬ�ɧɚɱɚɥɚ�ɬɟɪɚɩɢɢ�ɭ�ɛɨɥɶɧɵɯ�ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɵ� ɧɚɛɥɸɞɚɥɨɫɶ� ɭɥɭɱɲɟɧɢɟ� ɨɛɳɟɝɨ� ɫɨɫɬɨɹɧɢɹ�� ɭɦɟɧɶɲɟɧɢɟ�
ɤɥɢɧɢɱɟɫɤɢɯ� ɫɢɦɩɬɨɦɨɜ� ɏɊɄȼȼ�� ɚ� ɬɚɤɠɟ� ɜɚɝɢɧɚɥɶɧɵɯ� ɜɵɞɟɥɟɧɢɣ��
Ⱥɧɚɥɢɡɢɪɭɹ� ɦɢɤɪɨɛɧɵɣ� ɩɟɣɡɚɠ� ɜɥɚɝɚɥɢɳɚ� ɠɟɧɳɢɧ� ɜ� ɩɪɨɰɟɫɫɟ�
ɥɟɱɟɧɢɹ�� ɦɵ� ɨɩɪɟɞɟɥɢɥɢ�� ɱɬɨ� ɧɨɪɦɨɰɟɧɨɡ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɵ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ� ɧɚ� ���ɟ� ɫɭɬɤɢ� ɜ� ���� ɫɥɭɱɚɟɜ�� ɚ� ɫɩɭɫɬɹ�
��ɦɟɫ�ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� ±� ɭ� ����ɩɚɰɢɟɧɬɨɤ��ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ�ɭ�ɠɟɧɳɢɧ�
ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɣ� ɢɡɥɟɱɟɧɧɨɫɬɢ� ɭɞɚɥɨɫɶ�
ɞɨɫɬɢɱɶ�ɭ�����ɢ�ɭ�����ɫɥɭɱɚɟɜ�±�ɜ�ɚɧɚɥɨɝɢɱɧɵɟ�ɫɪɨɤɢ��Ɉɬɫɭɬɫɬɜɢɟ�
ɩɨɥɨɠɢɬɟɥɶɧɨɣ�ɞɢɧɚɦɢɤɢ�� ɫɩɭɫɬɹ���ɦɟɫ�ɩɨɫɥɟ�ɦɨɧɨɬɟɪɚɩɢɢ��ɜ�ɜɢɞɟ�
ɞɢɫɤɨɦɮɨɪɬɚ� ɨɬɦɟɬɢɥɢ� ���� ɛɨɥɶɧɵɯ� �� ɝɪɭɩɩɵ�� ɱɬɨ� ɩɨɬɪɟɛɨɜɚɥɨ�
ɩɪɨɜɟɞɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɤɭɪɫɚ� ɥɟɱɟɧɢɹ�� ȼɵɜɨɞɵ�� ɋɱɢɬɚɟɦ��
ɱɬɨ� ɭ� ɠɟɧɳɢɧ� ɧɚ� ɮɨɧɟ� ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɏɊɄȼȼ�
ɹɜɥɹɟɬɫɹ�ɮɨɪɦɨɣ�ɨɫɥɨɠɧɟɧɧɨɝɨ�ɬɟɱɟɧɢɹ�ɜɭɥɶɜɨɜɚɝɢɧɢɬ�ɤɚɧɞɢɞɨɡɚ�ɢ�
ɢɦɟɟɬ�ɦɭɥɶɬɢɮɚɤɬɨɪɧɵɣ�ɝɟɧɟɡ��ɩɪɢ�ɤɨɬɨɪɨɦ�ɜɨɡɧɢɤɚɸɬ�ɭɫɥɨɜɢɹ�ɞɥɹ�
ɪɨɫɬɚ�ɢ�ɪɟɚɥɢɡɚɰɢɢ�ɩɚɬɨɝɟɧɧɵɯ�ɫɜɨɣɫɬɜ� ɫɚɩɪɨɮɢɬɧɨɣ�ɦɢɤɪɨɮɥɨɪɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɤɨɦɩɥɟɤɫɧɨɟ� ɥɟɱɟɧɢɟ� ɏɊɄȼȼ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɜ�
ɪɚɧɧɟɣ� ɩɨɫɬɦɟɧɨɩɚɭɡɟ� ɩɨɡɜɨɥɹɟɬ� ɫɧɢɡɢɬɶ� ɤɥɢɧɢɱɟɫɤɢɟ� ɫɢɦɩɬɨɦɵ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɭɫɤɨɪɢɬɶ� ɩɪɨɰɟɫɫ� ɢɡɥɟɱɟɧɢɹ�� ɩɪɟɞɭɩɪɟɞɢɬɶ� ɷɩɢɡɨɞ�
ɪɟɰɢɞɢɜɚ�

5(/$36(�35(9(17,21�2)�&+521,&�98/929$*,1$/�
&$1',',$6,6�,1�7+(�($5/<�32670(123$86$/�3(5,2'
-�$��%XVOHQNR��2�$��.DUSHQNR��/�'��/DVWRYHWVND\D��(�$��'XQGDU
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�$��%HQXLN
%RKRPROHWV�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.LHY��8NUDLQH

,QWURGXFWLRQ�� 7RGD\� DOO� RYHU� WKH� ZRUOG� KDV� EHHQ� D� FRQWLQXRXV� WUHQG� RI�
LQFUHDVLQJ�OLIH�H[SHFWDQF\��2QH�WKLUG�RI�WKH�SRSXODWLRQ�LV�IHPDOH��LQ�D�VWDWH�
RI� PHQRSDXVH�� ,QFLGHQFH� RI� FKURQLF� UHFXUUHQW� YXOYRYDJLQDO� FDQGLGLDVLV�
�&59&�� DPRQJ� ZRPHQ� RI� PHQRSDXVDO� DJH� XQGHUHVWLPDWHG�� 7KHUHIRUH��
VSHFLDO� DWWHQWLRQ� VKRXOG� EH� WKHUDSHXWLF� DQG� SUHYHQWLYH� PHDVXUHV� XVLQJ�
PRGHUQ�PHGLFLQHV��$LP��5HGXFLQJ� WKH� IUHTXHQF\�RI� UHODSVHV� LQ�SDWLHQWV�
ZLWK�&59&�LQ�PHQRSDXVH�E\�XVLQJ�SDWKRJHQHVLV�EDVHG�WKHUDS\��0DWHULDOV�
DQG� PHWKRGV�� 7KH� VWXG\� LQYROYHG� ��� ZRPHQ� DJHG� ��±��� \HDUV�� $OO�
SDWLHQWV� ZHUH� VFUHHQHG� DQG� UDQGRPL]HG� LQWR� WKUHH� JURXSV��$OO� SDWLHQWV�
XQGHUZHQW� JHQHUDO� FOLQLFDO�� F\WRORJLFDO�� DQG� EDFWHULRORJLFDO� PHWKRGV�

EDFWHULRVFRSLF�VWXGLHV�ZLWK�VSHFLHV�LGHQWL¿FDWLRQ�RI�LVRODWHV�RI�SDWKRJHQV��
DV� ZHOO� DV� FROSRF\WRORJ\�� FROSRVFRS\� VWXG\�� 7KH� PDLQ� JURXS� ZDV� ���
ZRPHQ�GLDJQRVHG�ZLWK�&59&�WKDW� LQ�WKH�FRPSOH[�WKHUDS\�DGPLQLVWHUHG�
DQWLIXQJDO�SUHSDUDWLRQV�/LYDURO�VXSSRVLWRULHV�YDJLQDOO\����GD\V��IROORZHG�
E\� DSSOLFDWLRQ� RI� WRSLFDO� HVWULRO� FDQGOHOLJKW� ��� GD\V�� DV� ZHOO� DV� DQ�
LPPXQRPRGXODWRU�/DYRPD[�VWDQGDUG�GRVH�RI����WDEOHWV��7KH�FRPSDULVRQ�
JURXS�LQFOXGHG����SDWLHQWV�ZLWK�&59&�ZKR�UHFHLYHG�DQWLIXQJDO� WKHUDS\�
ZLWK� /LYDURO� VXSSRVLWRULHV� YDJLQDOO\� ��� GD\V�� &RQWURO� JURXS� FRQVLVWHG�
RI����J\QHFRORJLFDO�KHDOWK\�ZRPHQ��0RQLWRULQJ�WKH�HIIHFWLYHQHVV�RI�WKH�
WUHDWPHQW�ZDV�HYDOXDWHG�RQ�WKH�EDVLV�RI�WKH�G\QDPLFV�RI�WKH�FRPSODLQWV��
WKH� FOLQLFDO� V\PSWRPV� RI� WKH� GLVHDVH�� HUDGLFDWLRQ� RI� IXQJL� DFFRUGLQJ� WR�
PLFURELRORJLFDO� H[DPLQDWLRQ� LQ� �±��� GD\V� DQG� �� PRQWKV� DIWHU� WKHUDS\��
5HVXOWV��'XH� WR�RXU�DQDO\VLV� LW�ZDV�SRVVLEOH� WR�HVWDEOLVK� WKH� ULVN� IDFWRUV�
WKDW�FDXVH�UHODSVHV�&59&�LQ�SRVWPHQRSDXVDO�ZRPHQ��VXFK�DV��LQDGHTXDWH�
WUHDWPHQW� RI� LQÀDPPDWRU\� ERZHO� GLVHDVH� DQG� RWKHU� H[WUDJHQLWDO� OHVLRQV�
�������HVWURJHQ�UHSODFHPHQW�WKHUDS\��LPPXQRVXSSUHVRU¶V�WKHUDS\��������
HQGRFULQRSDWK\� ����� DQG� WKHLU� EDFNJURXQG� ±� W\SH� ,,� GLDEHWHV� PHOOLWXV�
�������:H�IRXQG�WKDW�IXQJL�RI�WKH�JHQXV�&DQGLGD�QRQ�DOELFDQV��PRUH�WKDW�
&��DOELFDQV�FDXVHV�&59&�LQ�HDUO\�SRVWPHQRSDXVDO�SHULRG��FDXVHV�VHYHUHU�
FRXUVH�DQG�UHFXUUHQFH�UDWH�RI���HSLVRGHV�RI�H[DFHUEDWLRQ�SHU�\HDU��1RWHG�
WKDW�DIWHU���GD\V�RI�WKHUDS\�LQ�WKH�VWXG\�JURXS�ZH�KDYH�VHHQ�LPSURYHPHQW�
RYHUDOO��UHGXFLQJ�FOLQLFDO�V\PSWRPV�RI�&59&��DV�ZHOO�DV�YDJLQDO�GLVFKDUJH��
$QDO\]LQJ�WKH�PLFURELDO�ODQGVFDSH�RI�WKH�YDJLQD�RI�ZRPHQ�LQ�WKH�WUHDWPHQW�
SURFHVV��ZH�GHWHUPLQHG� WKDW� SDWLHQWV�QRUPDO� DPRXQW�RI�PLFURRUJDQLVPV�
DQG�WKHLU�FRPSRVLWLRQ�ZDV�HVWDEOLVKHG�RQ�WKH���WK�GD\�LQ�����RI�FDVHV��
DQG� DIWHU� ��PRQWKV� RI� WUHDWPHQW� LQ� ���� RI� SDWLHQWV��$W� WKH� VDPH� WLPH��
FRPSDULVRQ�RI�WKH�JURXS�RI�ZRPHQ�EDFWHULRORJLFDO�FXUH�UDWH�ZDV�DFKLHYHG�
LQ� ���� DQG� ����� LQ� VLPLODU� WHUPV��$EVHQFH� RI� SRVLWLYH� G\QDPLFV� LQ� ��
PRQWKV�DIWHU�PRQRWKHUDS\�QRWHG�GLVFRPIRUW�LQ�����RI�SDWLHQWV�LQ�JURXS�
���ZKLFK�UHTXLUHG�DGGLWLRQDO�WUHDWPHQW��&RQFOXVLRQ��7KH�HIIHFWLYHQHVV�RI�
WKH� SURSRVHG� WUHDWPHQW� RI� FKURQLF� UHFXUUHQW� YXOYRYDJLQDO� FDQGLGLDVLV� LQ�
ZRPHQ�LQ�WKH�HDUO\�SRVWPHQRSDXVDO�SHULRG�FRPSDUHG�WR�VWDQGDUG�PHWKRGV��
6KRZV�WKH�XVH�LQ�FRPELQHG�WKHUDS\�ZLWK�DQWL�LQÀDPPDWRU\�LPSURYHV�WKH�
FOLQLFDO�PDQLIHVWDWLRQ�RI�WKH�GLVHDVH�DQG�DFFHOHUDWHV�WKH�KHDOLQJ�SURFHVV�

ɉɊɂɆȿɇȿɇɂȿ�ɈɅȺɁɈɅə�ɉɊɂ�ɉɊɈɅȺɉɋȿ�ɀȿɇɋɄɂɏ�
ɉɈɅɈȼɕɏ�ɈɊȽȺɇɈȼ
ȿ�ȼ��Ɇɚɫɤɚɟɜɚ��Ⱥ�ɋ��ɇɟɱɚɣɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɋ��ɇɟɱɚɣɤɢɧ
Ɇɨɪɞɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɇ�ɉ�� Ɉɝɚɪɟɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɩɭɳɟɧɢɟ� ɢ� ɜɵɩɚɞɟɧɢɟ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ� ±�
ɩɪɨɛɥɟɦɚ� ɫɨɰɢɚɥɶɧɨ�ɦɟɞɢɰɢɧɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɉɪɨɥɚɩɫ� ɩɨɥɨɜɵɯ�
ɨɪɝɚɧɨɜ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɲɢɪɨɤɨɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɫɪɟɞɢ� ɩɚɰɢɟɧɬɨɤ� ɪɚɡɥɢɱɧɵɯ� ɜɨɡɪɚɫɬɨɜ�� ɪɚɡɧɨɪɟɱɢɜɨɫɬɶɸ� ɞɚɧɧɵɯ� ɨ�
ɦɟɯɚɧɢɡɦɚɯ�ɪɚɡɜɢɬɢɹ�ɨɩɭɳɟɧɢɹ�ɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɟɰɢɞɢɜɨɜ��ɧɢɡɤɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɩɪɟɞɥɨɠɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ��ɜɵɫɨɤɨɣ�ɱɚɫɬɨɬɨɣ�
ɪɟɰɢɞɢɜɨɜ�� ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶɸ� ɤɚɱɟɫɬɜɨɦ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɤ�
ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɪɟɩɚɪɚɬɚ�Ɉɥɚɡɨɥɶ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɨɠɨɝɨɜɵɯ�ɪɚɧ�� ɬɪɨɮɢɱɟɫɤɢɯ� ɹɡɜ�ɧɚ�
ɮɨɧɟ� ɜɚɪɢɤɨɡɧɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɜɟɧ� ɩɨɡɜɨɥɢɥɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɚɧɧɵɣ�
ɩɪɟɩɚɪɚɬ� ɜ� ɝɢɧɟɤɨɥɨɝɢɢ� ɢ� ɜɤɥɸɱɢɬɶ� ɟɝɨ� ɜ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɭɸ�
ɩɨɞɝɨɬɨɜɤɭ� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ� ɜɟɞɟɧɢɟ� ɛɨɥɶɧɵɯ� ɬɪɨɮɢɱɟɫɤɢɦɢ�
ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɩɪɢ� ɩɪɨɥɚɩɫɟ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɜɟɫɬɢ�ɚɧɚɥɢɡ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�Ɉɥɚɡɨɥɹ�
ɩɪɢ� ɬɪɨɮɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜɚɯ� ɭ� ɛɨɥɶɧɵɯ� ɩɪɨɥɚɩɫɨɦ� ɠɟɧɫɤɢɯ�
ɩɨɥɨɜɵɯ�ɨɪɝɚɧɨɜ�ɜ�ɩɥɚɧɟ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ�
ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɵ����ɛɨɥɶɧɵɟ�ɫ�
ɨɩɭɳɟɧɢɟɦ� ɢ� ɜɵɩɚɞɟɧɢɟɦ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ�� Ⱦɥɹ� ɥɟɱɟɧɢɹ�
ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɚɷɪɨɡɨɥɶ�Ɉɥɚɡɨɥɶ��ɋɬɟɧɤɢ�ɜɥɚɝɚɥɢɳɚ�ɢ�ɲɟɣɤɭ�ɦɚɬɤɢ�
ɩɨɤɪɵɜɚɥɢ�ɪɚɜɧɨɦɟɪɧɵɦ�ɫɥɨɟɦ�ɚɷɪɨɡɨɥɹ���ɪɚɡ�ɜ�ɫɭɬɤɢ��Ʉɭɪɫ�ɥɟɱɟɧɢɹ�
�±��ɩɪɨɰɟɞɭɪ�ɞɨ�ɢ��±��ɩɪɨɰɟɞɭɪ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��Ɉɰɟɧɤɭ�ɫɨɫɬɨɹɧɢɹ�
ɤɪɨɜɨɬɨɤɚ� ɜ� ɦɚɬɤɟ� ɩɪɨɜɨɞɢɥɢ� ɦɟɬɨɞɨɦ� ɜɚɝɢɧɚɥɶɧɨɣ� ɪɟɨɝɪɚɮɢɢ��
ɂɫɩɨɥɶɡɨɜɚɥɢ� ɤɨɦɩɶɸɬɟɪɧɵɣ� ɪɟɨɝɪɚɮ� ©ɊȿɈɉɊɈɐȿɋɋɈɊª�� ɜɟɪɫɢɹ�
�����ɮɢɪɦɵ�©ɍɥɶɬɪɚɦɟɞª�ɝ��Ɇɨɫɤɜɚ�ɢ�ɜɥɚɝɚɥɢɳɧɵɣ�ɞɚɬɱɢɤ�ɫɨɛɫɬɜɟɧɧɨɣ�
ɤɨɧɫɬɪɭɤɰɢɢ��ɉɨɫɥɟ�ɡɚɩɢɫɢ�ɢ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ�ɪɚɫɱɟɬɚ�ɧɟɨɛɯɨɞɢɦɵɯ�
ɩɚɪɚɦɟɬɪɨɜ�ɤɪɢɜɨɣ�ɩɪɨɜɨɞɢɥɢ�ɨɰɟɧɤɭ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɢ�ɤɚɱɟɫɬɜɟɧɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɚɤɥɸɱɟɧɢɹ�� ɊȼȽ�
ɡɚɤɥɸɱɟɧɢɟ� ɜɤɥɸɱɚɟɬ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɤɪɨɜɨɬɨɤɚ�� ɬɨɧɭɫɚ� ɫɨɫɭɞɨɜ�
ɢ� ɜɟɧɨɡɧɨɝɨ� ɨɬɬɨɤɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɪɟɨɝɪɚɮɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɫɨɫɬɨɹɧɢɹ� ɤɪɨɜɨɬɨɤɚ� ɩɪɢ� ɩɪɨɥɚɩɫɟ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ�
ɨɪɝɚɧɨɜ� ɧɚɦɢ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɢɡɦɟɧɟɧɢɹ�� ɉɪɢɦɟɧɟɧɢɟ�
ɨɥɚɡɨɥɹ� ɩɨɡɜɨɥɢɥɨ� ɭɜɟɥɢɱɢɬɶ� ɩɭɥɶɫɨɜɨɟ� ɤɪɨɜɟɧɚɩɨɥɧɟɧɢɟ� ɫɩɪɚɜɚ�
ɧɚ� �������� ɫɥɟɜɚ� ±� ɧɚ� ������� �ɪɟɨɝɪɚɮɢɱɟɫɤɢɣ� ɢɧɞɟɤɫ� ɞɨ� ɥɟɱɟɧɢɹ�
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ɫɩɪɚɜɚ� ����������� ɫɥɟɜɚ� ����������� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� ɫɩɪɚɜɚ� �����������
ɫɥɟɜɚ� ������������ ɉɨɫɥɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� Ɉɥɚɡɨɥɹ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɟ�
ɫɨɫɭɞɢɫɬɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɫɧɢɡɢɥɨɫɶ� ɫɩɪɚɜɚ� ɧɚ� ������ �ɪ��������
ɫɥɟɜɚ�±�ɧɚ���������ɪ��������ɞɢɤɪɨɬɢɱɟɫɤɢɣ�ɢɧɞɟɤɫ�ɞɨ�ɥɟɱɟɧɢɹ�ɫɩɪɚɜɚ�
�������������ɫɥɟɜɚ��������������ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�ɫɩɪɚɜɚ��������������
ɫɥɟɜɚ� �������������� ȼɤɥɸɱɟɧɢɟ� Ɉɥɚɡɨɥɹ� ɜ� ɬɪɚɞɢɰɢɨɧɧɭɸ� ɬɟɪɚɩɢɸ�
ɩɨɡɜɨɥɢɥɨ�ɭɜɟɥɢɱɢɬɶ�ɤɪɨɜɨɬɨɤ�ɫɩɪɚɜɚ�ɧɚ���������ɫɥɟɜɚ�±�ɧɚ��������
�ɜɪɟɦɹ�ɡɚɩɚɡɞɵɜɚɧɢɹ�ɪɟɨɜɨɥɧɵ�ɞɨ�ɥɟɱɟɧɢɹ�ɫɩɪɚɜɚ�����������ɫ��ɫɥɟɜɚ�
���������� ɫ�� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� ɫɩɪɚɜɚ� ���������� ɫ�� ɫɥɟɜɚ� ����������
ɫ��� Ɍɨɧɭɫ� ɚɪɬɟɪɢɣ� ɫɪɟɞɧɟɝɨ� ɢ� ɦɚɥɨɝɨ� ɤɚɥɢɛɪɚ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
Ɉɥɚɡɨɥɹ� ɭɜɟɥɢɱɢɥɫɹ� ɫɩɪɚɜɚ� ɧɚ� ������� �S�������� ɫɥɟɜɚ� ±� ɧɚ� �������
�S�������� �ɨɬɧɨɲɟɧɢɟ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɚɧɚɤɪɨɬɢɱɟɫɤɨɣ� ɮɚɡɵ� ɤ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɜɨɥɧɵ� ɞɨ� ɥɟɱɟɧɢɹ� ɫɩɪɚɜɚ� ������������ ɫɥɟɜɚ�
������������ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�ɫɩɪɚɜɚ��������������ɫɥɟɜɚ���������������
ɉɪɢɦɟɧɟɧɢɟ�Ɉɥɚɡɨɥɹ� ɩɨɡɜɨɥɢɥɨ� ɫɧɢɡɢɬɶ� ɜɟɧɨɡɧɵɣ� ɬɨɧɭɫ� ɫɩɪɚɜɚ� ɧɚ�
��������ɪ��������ɫɥɟɜɚ�±�ɧɚ���������ɪ��������ɞɢɚɫɬɨɥɢɱɟɫɤɢɣ�ɢɧɞɟɤɫ�
ɞɨ� ɥɟɱɟɧɢɹ� ɫɩɪɚɜɚ� ������������� ɫɥɟɜɚ� ������������� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ�
ɫɩɪɚɜɚ� ������������� ɫɥɟɜɚ� �������������� ȼɟɧɨɡɧɵɣ� ɨɬɬɨɤ� ɩɨɫɥɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�Ɉɥɚɡɨɥɹ�ɭɥɭɱɲɢɥɫɹ�ɫɩɪɚɜɚ�ɧɚ���������S���������ɫɥɟɜɚ�
±�ɧɚ���������ɪ���������ɜɪɟɦɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɞɢɚɫɬɨɥɢɱɟɫɤɨɣ�ɜɨɥɧɵ�
ɞɨ�ɥɟɱɟɧɢɹ�ɫɩɪɚɜɚ�����������ɫ��ɫɥɟɜɚ�����������ɫ��ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�ɫɩɪɚɜɚ�
����������ɫ��ɫɥɟɜɚ�����������ɫ���ȼɵɜɨɞɵ��ȼɤɥɸɱɟɧɢɟ�Ɉɥɚɡɨɥɹ�ɜ�ɫɯɟɦɭ�
ɥɟɱɟɧɢɹ�ɩɨɡɜɨɥɢɥɨ�ɭɥɭɱɲɢɬɶ�ɪɟɨɝɪɚɮɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɨɫɬɨɹɧɢɹ�
ɦɚɬɨɱɧɨɝɨ�ɤɪɨɜɨɬɨɤɚ�ɩɪɢ�ɩɪɨɥɚɩɫɟ�ɠɟɧɫɤɢɯ�ɩɨɥɨɜɵɯ�ɨɪɝɚɧɨɜ�
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,QWURGXFWLRQ��3URODSVH�RI� IHPDOH�JHQLWDO�±� WKH�SUREOHP�RI�VRFLR�PHGLFDO�
QDWXUH��*HQLWDO�SURODSVH�LV�FKDUDFWHUL]HG�E\�WKH�SUHYDOHQFH�RI�WKH�GLVHDVH�
DPRQJ�SDWLHQWV�RI�GLIIHUHQW� DJHV�� FRQWUDGLFWRU\�GDWD�RQ� WKH�PHFKDQLVPV�
RI� GHYHORSPHQW� DQG� SWRVLV� UHFXUUHQFH�� ORZ� HI¿FLHQF\� RI� WKH� SURSRVHG�
PHWKRGV�RI�WUHDWPHQW��KLJK�UDWHV�RI�UHODSVH��GLVVDWLVIDFWLRQ�ZLWK�WKH�TXDOLW\�
RI� OLIH� RI� SDWLHQWV� DIWHU� VXUJLFDO� WUHDWPHQW�� (IIHFWLYHQHVV� RI� WKH� GUXJ� LQ�
WKH� WUHDWPHQW�RI� EXUQ�ɈOD]RO�ZRXQGV�� WURSKLF�XOFHUV� RQ� WKH�EDFNJURXQG�
RI�YDULFRVH�YHLQV�DOORZHG�WKH�XVH�RI�WKLV�GUXJ�LQ�J\QHFRORJ\�DQG�LQFOXGH�
LW� LQ� WKH� SUHRSHUDWLYH� SUHSDUDWLRQ� DQG� SRVWRSHUDWLYH� PDQDJHPHQW� RI�
SDWLHQWV�ZLWK�SURODSVH�RI� WURSKLF�GLVRUGHUV�RI� IHPDOH�JHQLWDO�PXWLODWLRQ��
$LP��7R�DQDO\]H�WKH�HIIHFWLYHQHVV�RI�ɈOD]RO�WURSKLF�GLVRUGHUV�LQ�SDWLHQWV�
ZLWK� SURODSVH� RI� IHPDOH� JHQLWDO� PXWLODWLRQ� LQ� WHUPV� RI� RSWLPL]DWLRQ� RI�
SUHRSHUDWLYH� SUHSDUDWLRQ� RI� WKLV� SDWKRORJ\��0DWHULDOV� DQG�PHWKRGV��7KH�
VWXG\� LQFOXGHG� ��� SDWLHQWV� ZLWK� SURODSVH� RI� IHPDOH� JHQLWDO� PXWLODWLRQ��
8VHG� IRU� WKH� WUHDWPHQW� RI� DHURVRO� ɈOD]RO�� 7KH�ZDOOV� RI� WKH� YDJLQD� DQG�
FHUYL[�ZDV�FRDWHG�HYHQO\�DHURVRO�RQFH�D�GD\�RQH��7UHDWPHQW�SURFHGXUHV�
WR��±��DQG��±��WUHDWPHQWV�DIWHU�VXUJHU\��$VVHVVPHQW�RI�EORRG�ÀRZ�LQ�WKH�
XWHUXV�ZDV�SHUIRUPHG�E\�YDJLQDO� UHRJUDSK\��8VHG� FRPSXWHU� UKHRJUDSKV�
³5(235276(6625´��YHUVLRQ������¿UP�³8OWUDPHG´�0RVFRZ�DQG�YDJLQDO�
SUREH�RI� WKHLU�RZQ�GHVLJQ��$IWHU� UHFRUGLQJ�DQG�DXWRPDWLF�FDOFXODWLRQ�RI�
WKH�UHTXLUHG�SDUDPHWHUV�RI�WKH�FXUYH�HYDOXDWHG�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�
LQGLFDWRUV� IRU� IRUPLQJ� DQ� RSLQLRQ�� (*5�FRQFOXVLRQ� LQFOXGHV� SUR¿OHV� RI�
EORRG� ÀRZ�� YDVFXODU� WRQH� DQG� YHQRXV� RXWÀRZ�� 5HVXOWV��:KHQ� VWXG\LQJ�
UHRJUDSKLF�LQGLFDWRUV�RI�EORRG�ÀRZ�LQ�WKH�IHPDOH�JHQLWDO�RUJDQV�SURODSVH�
ZH�KDYH�LGHQWL¿HG�WKH�IROORZLQJ�FKDQJHV��$SSOLFDWLRQ�ɈOD]RO�DOORZHG�WR�
LQFUHDVH�WKH�SXOVH�EORRG�¿OOLQJ�WKH�ULJKW�WR���������RQ�WKH�OHIW�±�WR��������
�UKHRJUDSKLF� LQGH[� EHIRUH� WUHDWPHQW� ULJKW� ���������� OHIW� �����������
���������� ULJKW� DIWHU� WUHDWPHQW�� OHIW� ������������ $IWHU� XVLQJ� ROD]RO�
SHULSKHUDO�YDVFXODU�UHVLVWDQFH�GHFUHDVHG�E\�������WR� WKH�ULJKW��S��������
OHIW�±� WR���������S��������GLFURWLF� LQGH[�EHIRUH� WUHDWPHQW�������������
ULJKW�� OHIW� ������������ DIWHU� WUHDWPHQW�� WKH� ULJKW� ������������ OHIW�
��������������2OD]RO�LQFOXVLRQ�LQ�WUDGLWLRQDO�WKHUDS\�DOORZHG�WR�LQFUHDVH�
EORRG�ÀRZ�WR�WKH�ULJKW�WR��������OHIW�±���������UHRYROQ\�ODJ�WLPH�EHIRUH�
WUHDWPHQW� ZLWK� ���������� ULJKW�� OHIW� ZLWK� ����������� ���������� DIWHU�
WUHDWPHQW�ZLWK�WKH�ULJKW��OHIW�����������V���7RQH�RI�WKH�DUWHULHV�RI�VPDOO�DQG�
PHGLXP�FDOLEHU�XVLQJ�ROD]RO�LQFUHDVHG�ULJKW�DW���������S��������RQ�WKH�OHIW�
±�WR���������S���������UDWLR�RI�WKH�GXUDWLRQ�WR�WKH�GXUDWLRQ�RI�WKH�SKDVH�
DQDNURWLFKHVNR\�ZDYH�WUHDWPHQW�WR�WKH�ULJKW������������OHIW������������
5LJKW� DIWHU� WUHDWPHQW� ������������ OHIW� �������������� $SSOLFDWLRQ�
ROD]RO�DOORZHG�WR�UHGXFH�YHQRXV�WRQH�ULJKW�E\���������S��������OHIW�±�WR�
��������S��������GLDVWROLF�LQGH[�EHIRUH�WUHDWPHQW�������������ULJKW��OHIW�
������������� ULJKW� DIWHU� WKH� WUHDWPHQW������������� OHIW���������������
9HQRXV�RXWÀRZ�DIWHU�XVH�ROD]RO�LPSURYHG�ULJKW�DW���������S���������OHIW�
±�WR���������S���������GLDVWROLF�ZDYH�SURSDJDWLRQ�WLPH�EHIRUH�WUHDWPHQW�

ZLWK� ���������� ULJKW�� OHIW� WR� ����������� DIWHU� ���������� ULJKW� WUHDWPHQW�
ZLWK��IURP�OHIW�WR�������������&RQFOXVLRQ��2OD]RO�LQFOXVLRQ�LQ�WKH�WUHDWPHQW�
UHJLPHQ�KDV�LPSURYHG�WKH�VWDWXV�LQGLFDWRUV�UKHRJUDSKLF�XWHULQH�EORRG�ÀRZ�
SURODSVH�RI�IHPDOH�JHQLWDO�PXWLODWLRQ�

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɄɈɆȻɂɇɂɊɈȼȺɇɇɈɃ�
ɌȿɊȺɉɂɂ�ɗɇȾɈɆȿɌɊɂɈɁȺ
ȿ�Ⱥ��ɋɚɥɬɨɜɫɤɚɹ��Ɂ�ȼ��ɏɚɱɚɬɪɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�Ⱥ��ɒɟɜɱɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɨɬɦɟɱɚɟɬɫɹ� ɪɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɷɧɞɨɦɟɬɪɢɨɡɨɦ� ɫɪɟɞɢ� ɠɟɧɳɢɧ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɚ� ɬɚɤɠɟ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ� ɢ� ɪɟɰɢɞɢɜɚɦ� ɞɚɧɧɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɨɷɬɨɦɭ� ɚɤɬɭɚɥɶɧɨɣ� ɫɬɚɧɨɜɢɬɫɹ� ɩɪɨɛɥɟɦɚ� ɩɨɢɫɤɚ�
ɷɮɮɟɤɬɢɜɧɵɯ� ɫɩɨɫɨɛɨɜ� ɥɟɱɟɧɢɹ� ɷɧɞɨɦɟɬɪɢɨɡɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɬɟɪɚɩɢɢ� ɷɧɞɨɦɟɬɪɢɨɡɚ�
ɭ� ɩɚɰɢɟɧɬɨɤ� ɩɨɡɞɧɟɝɨ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɩɟɪɢɨɞɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɂɚ�ɩɟɪɢɨɞ������ɝ��ɜ�ȽɄȻ�ʋ���ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ�ɢ�ɩɪɨɥɟɱɟɧɵ�
��� ɩɚɰɢɟɧɬɨɤ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ� ɫ� ɷɧɞɨɦɟɬɪɢɨɡɨɦ� ɬɟɥɚ�
ɦɚɬɤɢ�� ɉɚɰɢɟɧɬɤɚɦ� ɧɚ� ɞɨɨɩɟɪɚɰɢɨɧɧɨɦ� ɷɬɚɩɟ� ɛɵɥɢ� ɜɵɩɨɥɧɟɧɵ�
ɜɫɟ� ɦɟɬɨɞɵ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ�� Ʉɨɧɬɪɨɥɟɦ� ɤɚɱɟɫɬɜɚ�
ɥɟɱɟɧɢɹ�ɫɥɭɠɢɥɢ�ɍɁɂ�ɢ�ɝɢɫɬɟɪɨɫɤɨɩɢɱɟɫɤɢɣ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɥɟɱɟɧɢɹ� ɨɰɟɧɢɜɚɥɚɫɶ� ɜ� ɬɟɱɟɧɢɟ� ��
ɦɟɫɹɰɟɜ��Ɉɬɦɟɱɚɥɫɹ�ɪɟɝɪɟɫɫ�ɠɚɥɨɛ�ɭ�ɩɚɰɢɟɧɬɨɤ���ɝɪɭɩɩɵ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
ɦɨɧɨɬɟɪɚɩɢɢ� ɩɪɟɩɚɪɚɬɨɦ� ©ȼɢɡɚɧɧɚª�� Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ� ɬɟɪɚɩɢɹ�
ɩɪɟɩɚɪɚɬɨɦ�©ȼɢɡɚɧɧɚª�ɫɨɜɦɟɫɬɧɨ�ɫ�ɬɨɬɚɥɶɧɨɣ�ɪɟɡɟɤɰɢɟɣ�ɷɧɞɨɦɟɬɪɢɹ�
ɭ� ɩɚɰɢɟɧɬɨɤ� �� ɝɪɭɩɩɵ� ɨɤɚɡɚɥɚɫɶ� ɷɮɮɟɤɬɢɜɧɟɟ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɦɨɧɨɬɟɪɚɩɢɟɣ�ɩɪɟɩɚɪɚɬɨɦ�©ȼɢɡɚɧɧɚª��ȼɵɜɨɞɵ��ɉɚɰɢɟɧɬɤɚɦ�ɩɨɡɞɧɟɝɨ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɜɵɩɨɥɧɢɜɲɢɦ� ɞɟɬɨɪɨɞɧɭɸ� ɮɭɧɤɰɢɸ��
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɷɧɞɨɦɟɬɪɢɨɡɚ� ɬɟɥɚ� ɦɚɬɤɢ�
ɫɱɢɬɚɬɶ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ�ɥɟɱɟɧɢɟ�ɩɪɟɩɚɪɚɬɨɦ�©ȼɢɡɚɧɧɚª�ɫɨɜɦɟɫɬɧɨ�
ɫ�ɬɨɬɚɥɶɧɨɣ�ɪɟɡɟɤɰɢɟɣ�ɷɧɞɨɦɟɬɪɢɹ�

$66(660(17�2)�7+(�()),&$&<�2)�&20%,1('�
75($70(17�)25�(1'20(75,26,6
(�$��6DOWRYVND\D��=�9��.KDFKDWU\DQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��1�$��6KHYFKHQNR
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $Q� LQFUHDVH� LQ� WKH� PRUELGLW\� ZLWK� HQGRPHWULRVLV� DPRQJ�
ZRPHQ� DW� UHSURGXFWLYH� DJH� DQG� D� WHQGHQF\� RI� WKH� GHYHORSPHQW� DQG�
UHFFXUHQFH� RI� WKLV� LOOQHVV� KDYH� EHHQ� REVHUYHG� UHFHQWO\� VR� WKH� SUREOHP�
RI� WKH� UHVHDUFK� RI� HIIHFWLYH� PHWKRGV� RI� WUHDWPHQW� IRU� HQGRPHWULRVLV� LV�
EHFRPLQJ�DFWXDO��$LP��7R�DVVHVV� WKH�HI¿FDF\�RI� WKH�FRPELQHG�WUHDWPHQW�
IRU� HQGRPHWULRVLV� RI�ZRPHQ�DW� WKH� ODWH� UHSURGXFWLYH� DJH��0DWHULDOV� DQG�
PHWKRGV�����SDWLHQWV�ZLWK�HQGRPHWULRVLV�RI�WKH�ERG\�RI�XWHUXV�DW�WKH�DJH�
UDQJH�IURP����WR����\HDUV�ROG�ZHUH�H[DPLQHG�DQG�FXUHG�LQ�WKH�&LW\�&OLQLFDO�
+RVSLWDO�ʋ���GXULQJ�WKH�\HDU�RI�������$OO�WKH�PHWKRGV�RI�WKH�J\QHFRORJLF�
GLDJQRVWLFV� ZHUH� XVHG� WR� H[DPLQH� WKH� SDWLHQWV� LQ� WKH� SUHVXUJLFDO� VWDJH��
8OWUDVRXQG� DQG� K\VWHURVFRS\� ZHUH� XVHG� WR� FRQWURO� WKH� TXDOLW\� RI� WKH�
WUHDWPHQW��5HVXOWV��7KH� HI¿FDF\�RI� WKH� WUHDWPHQW�ZDV� DVVHVVHG�GXULQJ���
PRQWKV�� 5HJUHVVLRQ� RI� FRPSODLQWV� RI� WKH� SDWLHQWV� RI� WKH� �VW� JURXS�ZDV�
REVHUYHG�DV�D�UHVXOW�RI�WKH�PRQRWKHUHS\�ZLWK�9LVDQQH��7KH�WKHUDS\�ZLQW�
9LVDQQH� FRPELQHG� ZLWK� WKH� WRWDO� UHVHFWLRQ� RI� WKH� HQGRPHWULRVLV� RI� WKH�
SDWLHQWV� RI� WKH� �QG� JURXS� WXUQHG� RXW� WR� EH�PRUH� HI¿FLHQW� FRPSDUHG� WR�
WKH�PRQRWKHUDS\�ZLWK�9LVDQQH�� &RQFOXVLRQ�� 7KH�PRVW� HI¿FLHQW�PHWKRG�
RI� WUHDWPHQW� IRU� HQGRPHWULRVLV� RI� WKH� ERG\� RI� XWHUXV� RI� SDWLHQW� DW� WKH�
ODWH� UHSURGXFWLYH� DJH�ZKR� KDV� SHUIRUPHG� WKHLU� FKLOGEHDULQJ� IXQFWLRQ� LV�
FRQVLGHUHG�WKH�WUHDWPHQW�ZLWK�9LVDQQH�FRPELQHG�ZLWK�WKH�WRWDO�UHVHFWLRQ�
RI�WKH�HQGRPHWULRVLV�

ɄɈɊɊȿɄɐɂə�ɋɈɋɌɈəɇɂə�ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�ɌɄȺɇɂ�
ɉɊɂɆȿɇȿɇɂȿɆ�ɆȺȽɇȿ�ȼ��ɉɊɂ�ɘȼȿɇɂɅɖɇɈɃ�
ȾɂɋɆȿɇɈɊȿȿ
Ɇ�Ⱦ��ɇɨɪɚɥɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�Ⱥ��əɤɭɛɨɜɚ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ⱦɢɫɦɟɧɨɪɟɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɰɢɤɥɢɱɧɨ�ɩɨɜɬɨɪɹɸɳɢɣɫɹ�
ɩɨɥɢɷɬɢɨɥɨɝɢɱɟɫɤɢɣ� ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɣ� ɫɢɧɞɪɨɦ�� ɤɨɬɨɪɵɣ�
ɜɫɬɪɟɱɚɟɬɫɹ�ɭ���±����ɞɟɜɭɲɟɤ��ɩɪɢ�ɷɬɨɦ�ɭ�ɱɚɫɬɢ�ɢɡ�ɧɢɯ�ɷɬɚ�ɩɚɬɨɥɨɝɢɹ�
ɩɪɢɜɨɞɢɬ� ɧɟ� ɬɨɥɶɤɨ� ɤ� ɩɨɬɟɪɟ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�� ɧɨ� ɢ� ɤ� ɢɡɦɟɧɟɧɢɸ�
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ɩɫɢɯɨɫɨɦɚɬɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ�� ȼ� ɩɭɛɥɢɤɚɰɢɹɯ� ɪɹɞɚ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ�
ɞɢɫɦɟɧɨɪɟɹ� ɩɟɪɟɱɢɫɥɟɧɚ� ɤɚɤ� ɨɞɧɨ� ɢɡ� ɦɧɨɝɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɞɢɫɦɨɪɮɢɡɦɚ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ��ȾɋɌ���ɜ�ɨɫɧɨɜɟ�ɤɨɬɨɪɨɝɨ�ɥɟɠɚɬ�
ɱɚɳɟ� ɜɫɟɝɨ� ɜɪɨɠɞɟɧɧɵɣ� ɢɥɢ� ɩɪɢɨɛɪɟɬɟɧɧɵɣ� ɞɥɢɬɟɥɶɧɵɣ� ɞɟɮɢɰɢɬ�
ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ� ɦɚɝɧɢɹ�� ɤɨɬɨɪɵɣ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɧɚɪɭɲɟɧɢɟɦ�
ɫɬɪɭɤɬɭɪɵ�ɜɨɥɨɤɧɢɫɬɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ��ɤɨɥɥɚɝɟɧɚ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɥɟɱɟɛɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɟɩɚɪɚɬɚ� ɦɚɝɧɟ� ȼ�� ɧɚ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ��� ɩɚɰɢɟɧɬɨɤ�� ɩɪɟɞɴɹɜɥɹɸɳɢɯ� ɠɚɥɨɛɵ� ɧɚ�
ɛɨɥɟɡɧɟɧɧɵɟ� ɦɟɧɫɬɪɭɚɰɢɢ�� ȼɫɟ� ɞɟɜɭɲɤɢ� ɛɵɥɢ� ɜ� ɜɨɡɪɚɫɬɟ� ��±���
ɥɟɬ�ɫ�ɩɪɨɹɜɥɟɧɢɹɦɢ�ȾɋɌ�ɢ�ɛɟɡ�ɬɚɤɨɜɵɯ��ɉɪɢɡɧɚɤɢ�ȾɋɌ�ɜɵɹɜɥɟɧɵ�ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ�ɛɚɥɥɶɧɨɣ�ɲɤɚɥɵ�əɤɨɜɥɟɜɚ�ȼ�Ɇ��Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ����ɞɟɜɭɲɟɤ�ɫ�ɧɨɪɦɚɥɶɧɵɦɢ�ɦɟɧɫɬɪɭɚɰɢɹɦɢ��ȼ���ɸ�ɝɪɭɩɩɭ�
ɜɯɨɞɢɥɢ����ɞɟɜɭɲɟɤ��ɭ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭɦɟɪɟɧɧɨ�ɜɵɪɚɠɟɧɧɚɹ�
ȾɋɌ� �ɨɬ� ��� ɞɨ� ��� ɛɚɥɥɨɜ��� ȼɨ� ��ɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɞɟɜɭɲɟɤ�
ɛɟɡ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ� ȾɋɌ�� ɋɬɟɩɟɧɶ� ɬɹɠɟɫɬɢ� ɞɢɫɦɟɧɨɪɟɢ�
ɜɵɹɜɥɹɥɚɫɶ� ɩɭɬɟɦ� ɫɭɛɴɟɤɬɢɜɧɨɣ� ɨɰɟɧɤɢ� ɛɨɥɟɜɵɯ� ɨɳɭɳɟɧɢɣ� ɩɨ�
ɜɢɡɭɚɥɶɧɨ�ɚɧɚɥɨɝɨɜɨɣ� ɲɤɚɥɟ� ɛɨɥɢ�� Ƚɪɭɩɩɵ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ�
ɩɨɞɝɪɭɩɩɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɞɢɫɦɟɧɨɪɟɢ��ɋɨɫɬɨɹɧɢɟ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ�ɢɡɭɱɚɥɢ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɫɭɬɨɱɧɨɣ�ɷɤɫɤɪɟɰɢɢ�
ɦɟɬɚɛɨɥɢɬɨɜ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ�±�ɨɤɫɢɩɪɨɥɢɧɚ�ɜ�ɫɭɬɨɱɧɨɣ�ɦɨɱɟ��
Ⱦɥɹ� ɤɨɪɪɟɤɰɢɢ� ɫɨɫɬɨɹɧɢɹ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɩɚɰɢɟɧɬɤɚɦ� ɨɛɟɢɯ�
ɝɪɭɩɩ� ɧɚɡɧɚɱɚɥɢ� Ɇɚɝɧɟ� ȼ�� �ɮɢɪɦɚ� ©ɋɚɧɨɮɢ±ȼɢɧɬɪɨɩ� ɂɧɞɚɫɬɪɢª��
Ɏɪɚɧɰɢɹ��� ɤɨɬɨɪɵɣ� ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɚɥɶɧɨɣ� ɤɨɦɛɢɧɚɰɢɟɣ� ɦɚɝɧɢɹ�
ɢ� ɜɢɬɚɦɢɧɚ� ȼ��� ɉɪɟɩɚɪɚɬ� ɧɚɡɧɚɱɚɥɢ� ɩɨ� ���� ɦɝ� ��� ɬɚɛɥɟɬɤɚ�� �� ɪɚɡɚ�
ɜ� ɞɟɧɶ� ɜɨ� ɜɬɨɪɭɸ� ɮɚɡɭ� ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ� ɰɢɤɥɚ� ɜ� ɬɟɱɟɧɢɟ� ��� ɞɧɟɣ��
ɤɭɪɫ� ɥɟɱɟɧɢɹ� ɫɨɫɬɚɜɥɹɥ� �� ɦɟɫɹɰɚ�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɢ�
ɩɪɨɜɟɪɤɚ� ɪɟɡɭɥɶɬɚɬɨɜ� ɛɵɥɚ� ɨɫɧɨɜɚɧɚ� ɧɚ� ɨɩɪɟɞɟɥɟɧɢɢ� ɪɚɜɟɧɫɬɜɚ�
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɨɠɢɞɚɧɢɣ�ɫɥɭɱɚɣɧɵɯ�ɜɟɥɢɱɢɧ�ɩɨɫɪɟɞɫɬɜɨɦ�ɨɰɟɧɤɢ�
ɤɪɢɬɟɪɢɹ�ɋɬɶɸɞɟɧɬɚ��ȼ�ɝɪɭɩɩɟ�ɞɟɜɭɲɟɤ�ɫ�ɞɢɫɦɟɧɨɪɟɟɣ�ɢ�ɹɜɥɟɧɢɹɦɢ�
ȾɋɌ�ɜɵɹɜɥɟɧɨ�ɭɦɟɧɶɲɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɦɚɝɧɢɹ�ɜ�ɩɥɚɡɦɟ�ɨɬ���������
ɞɨ� �������� ɦɤɝ�ɥ� �ɪ�������� ɬɨɝɞɚ� ɤɚɤ� ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɦɚɝɧɢɹ� ɨɫɬɚɜɚɥɚɫɶ� ɜ� ɩɪɟɞɟɥɚɯ� ɧɨɪɦɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɨɬ� ��������
ɞɨ� �������� ɦɤɝ�ɥ� �ɪ�������� ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɫɨɞɟɪɠɚɧɢɹ� ɨɤɫɢɩɪɨɥɢɧɚ�
ɜ� ɦɨɱɟ�� ɬɨ� ɡɚɦɟɬɧɨ� ɟɝɨ� ɭɜɟɥɢɱɟɧɢɟ� ɜ� ��ɨɣ� ɝɪɭɩɩɟ� ɞɟɜɭɲɟɤ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɞɢɫɦɟɧɨɪɟɢ��ɚ�ɜɨ���ɨɣ�ɝɪɭɩɩɟ�ɷɬɨɬ�
ɩɨɤɚɡɚɬɟɥɶ�ɨɫɬɚɜɚɥɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɞɨɩɭɫɬɢɦɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ��ɍɪɨɜɟɧɶ�
ɨɤɫɢɩɪɨɥɢɧɚ�ɜ�ɦɨɱɟ�ɞɨ�ɥɟɱɟɧɢɹ�ɫɨɫɬɚɜɢɥ�������������ɦɤɝ�ɦɥ��ɩɨɫɥɟ�
ɥɟɱɟɧɢɹ�±�����������ɦɤɝ�ɦɥ�ɞɚɠɟ�ɭ�ɞɟɜɭɲɟɤ�ɫ�ɞɢɫɦɟɧɨɪɟɟɣ�ɬɹɠɟɥɨɣ�
ɫɬɟɩɟɧɢ��Ɋɟɡɭɥɶɬɚɬɵ��ȼɵɹɜɥɟɧɚ�ɩɪɹɦɚɹ�ɫɢɥɶɧɚɹ�ɤɨɪɪɟɥɹɬɢɜɧɚɹ�ɫɜɹɡɶ�
ɦɟɠɞɭ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɨɤɫɢɩɪɨɥɢɧɚ� ɜ� ɦɨɱɟ� ɢ� ɫɨɞɟɪɠɚɧɢɟɦ� ɦɚɝɧɢɹ� ɜ�
ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɭ�ɞɟɜɭɲɟɤ�ɫ�ɸɜɟɧɢɥɶɧɨɣ�ɞɢɫɦɟɧɨɪɟɟɣ�ɢ�ɧɚɥɢɱɢɟɦ�
ɩɪɢɡɧɚɤɨɜ�ȾɋɌ��ɤɨɬɨɪɚɹ�ɫɨɫɬɚɜɢɥɚ�ɪ ����ɢ�ɭɫɢɥɢɜɚɥɚɫɶ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɞɢɫɦɟɧɨɪɟɢ��ɉɨɫɥɟ�ɥɟɱɟɧɢɹ�ɫɧɢɠɚɥɚɫɶ�ɢ�ɬɹɠɟɫɬɶ�
ɞɢɫɦɟɧɨɪɟɢ�� ɫ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɶɸ�ɞɢɫɦɟɧɨɪɟɢ�ɧɟ�ɛɵɥɨ� �ɪ�������� ɚ� ɫ�
�� ɫɬɟɩɟɧɶɸ� ɬɹɠɟɫɬɢ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� �� ���������ɋɪɟɞɢ� ɩɚɰɢɟɧɬɨɤ�
ɫ�ȾɋɌ� ���ɹ� ɝɪɭɩɩɚ�� ɩɨɫɥɟ� ɩɪɢɟɦɚ�Ɇɚɝɧɟ�ȼ�� ɜɵɹɜɥɟɧɨ� ɭɦɟɧɶɲɟɧɢɟ�
ɱɢɫɥɚ� ɞɟɜɭɲɟɤ� ɫ� ɷɬɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɧɚ� ������� ɩɪɨɰɟɧɬ� ɞɟɜɭɲɟɤ� ɫɨ�
ɫɪɟɞɧɟɬɹɠɟɥɨɣ� ɞɢɫɦɟɧɨɪɟɟɣ� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� Ɇɚɝɧɟ� ȼ�� ɭɦɟɧɶɲɢɥɫɹ�
ɧɚ� ������� ɩɪɨɰɟɧɬ� ɩɚɰɢɟɧɬɨɤ� ɫ� �� ɫɬɟɩɟɧɶɸ� ɛɵɥ� ɦɟɧɶɲɟ� ��������
ɱɟɦ� ɜɨ� ��ɨɣ� ɝɪɭɩɩɟ�� ɱɬɨ� ɨɬɪɚɠɚɥɨɫɶ� ɢ� ɧɚ� ɫɨɞɟɪɠɚɧɢɢ� ɨɤɫɢɩɪɨɥɢɧɚ�
ɜ� ɦɨɱɟ� ����������� ɦɤɝ�ɦɥ��� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɝɥɚɜɧɨɣ�
ɡɚɞɚɱɟɣ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɢ�� ɧɚɩɪɚɜɥɟɧɧɨɣ� ɧɚ� ɭɤɪɟɩɥɟɧɢɟ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ɹɜɥɹɸɬɫɹ� ɜɨɫɩɨɥɧɟɧɢɟ�ɞɟɮɢɰɢɬɚ� ɪɚɡɥɢɱɧɵɯ�
ɤɨɦɩɨɧɟɧɬɨɜ��ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɢɧɬɟɡɚ�ɤɨɥɥɚɝɟɧɚ��ɤɨɪɪɟɤɰɢɹ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɫɬɢɦɭɥɹɰɢɹ� ɤɨɥɥɚɝɟɧɨɨɛɪɚɡɨɜɚɧɢɹ� ɢ�
ɫɬɚɛɢɥɢɡɚɰɢɹ� ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɨɜ�� ɤɨɬɨɪɚɹ� ɪɟɲɚɟɬɫɹ� ɧɚɡɧɚɱɟɧɢɟɦ�
ɩɪɟɩɚɪɚɬɚ�Ɇɚɝɧɢɣ�ȼ��ɜɨ�ɜɬɨɪɨɣ�ɮɚɡɟ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�ɰɢɤɥɚ�

&255(&7,21�2)�&211(&7,9(�7,668(�$33/,&$7,21�
0$*1(�%��,1�-89(1,/(�'<60(1255+($
0�'��1RUDOLHYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�2�$��<DNXERYD

,QWURGXFWLRQ�� '\VPHQRUUKHD� LV� D� F\FOLFDOO\� UHSHDWLQJ� SROLHWLRORJLFDO�
QHXURHQGRFULQH�V\QGURPH��ZKLFK�RFFXUV�LQ���±����RI�JLUOV��ZKLOH�VRPH�RI�
WKHP�KDYH�WKLV�SDWKRORJ\�OHDGV�QRW�RQO\�WR�GLVDELOLW\��EXW�DOVR�WR�D�FKDQJH�
LQ�SV\FKRVRPDWLF��,Q�WKH�SXEOLFDWLRQV�RI�VHYHUDO�UHVHDUFKHUV�G\VPHQRUUKHD�
LV�OLVWHG�DV�RQH�RI�PDQ\�PDQLIHVWDWLRQV�RI�FRQQHFWLYH�WLVVXH�G\VPRUSKLVP�
�'&7���ZKLFK�LV�EDVHG��PRVW�RIWHQ��FRQJHQLWDO�RU�DFTXLUHG�ORQJ�LQWUDFHOOXODU�
PDJQHVLXP� GH¿FLHQF\�� ZKLFK� LV� DFFRPSDQLHG� E\� GLVUXSWLRQ� RI� WKH�
VWUXFWXUH� RI� ¿EURXV� FRPSRQHQWV� �FROODJHQ���$LP��7R� VWXG\� WKH� HIIHFW� RI�
WKH�WKHUDSHXWLF�HIIHFWV�RI�WKH�GUXJ�0DJQH�%��RQ�WKH�IXQFWLRQDO�VWDWH�RI�WKH�
FRQQHFWLYH�WLVVXH��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG����SDWLHQWV�
ZKR�FRPSODLQHG�RI�SDLQIXO�PHQVWUXDWLRQ��$OO� WKH�JLUOV�ZHUH�DJHG���±���

\HDUV�ZLWK�DQG�ZLWKRXW�'&7�PDQLIHVWDWLRQV�WKHUHRI��'&7�LGHQWL¿HG�XVLQJ�
D�SRLQW�VFDOH�<DNRYOHY�9�0�7KH�FRQWURO�JURXS�FRQVLVWHG�RI����ZRPHQ�ZLWK�
QRUPDO�PHQVWUXDO�SHULRGV��,Q�JURXS���FRQVLVWHG�RI����JLUOV�ZKR�KDYH�EHHQ�
LGHQWL¿HG�PRGHUDWHO\� H[SUHVVHG� '&7� �IURP� ��� WR� ��� SRLQWV��� ,Q� JURXS�
�� FRPSULVHG� ���ZRPHQ�ZLWKRXW� FOLQLFDO� VLJQV� RI�'&7��7KH� VHYHULW\� RI�
G\VPHQRUUKHD�ZDV�UHYHDOHG�E\�WKH�VXEMHFWLYH�DVVHVVPHQW�RI�SDLQ�RQ�D�YLVXDO�
DQDORJ�SDLQ�VFDOH��7KH�JURXSV�ZHUH�GLYLGHG�LQWR�VXEJURXSV�GHSHQGLQJ�RQ�
WKH�VHYHULW\�RI�G\VPHQRUUKHD��6WDWH�RI�WKH�FRQQHFWLYH�WLVVXH�ZDV�VWXGLHG�WR�
GHWHUPLQH�WKH�GDLO\�H[FUHWLRQ�RI�PHWDEROLWHV�RI�FRQQHFWLYH�WLVVXH�±�LQ�GDLO\�
XULQH�K\GUR[\SUROLQH��)RU�FRUUHFWLRQ�RI� WKH�FRQQHFWLYH� WLVVXH� WR�SDWLHQWV�
LQ� ERWK� JURXSV� DGPLQLVWHUHG� 0DJQH� %�� �FRPSDQ\´� 6DQR¿±:LQWKURS�
,QGXVWU\´��)UDQFH���ZKLFK�LV�WKH�RSWLPDO�FRPELQDWLRQ�RI�PDJQHVLXP�DQG�
YLWDPLQ�%���7KH�GUXJ�ZDV�DGPLQLVWHUHG�ZLWK�����PJ� ��� WDEOHW���� WLPHV�
D� GD\�� GXULQJ� WKH� VHFRQG� SKDVH� RI� WKH�PHQVWUXDO� F\FOH� RI� ��� GD\V�� WKH�
WUHDWPHQW�ZDV���GD\V�RI�WKH�PRQWK��6WDWLVWLFDO�SURFHVVLQJ�DQG�YHUL¿FDWLRQ�
RI� WKH� UHVXOWV� ZDV� EDVHG� RQ� WKH� GH¿QLWLRQ� RI� HTXDOLW\� H[SHFWDWLRQV� RI�
UDQGRP�YDULDEOHV�E\�DVVHVVLQJ�6WXGHQW¶V�WHVW��,Q�WKH�JURXS�RI�ZRPHQ�ZLWK�
G\VPHQRUUKHD�DQG�'&7�SKHQRPHQD�REVHUYHG�GHFUHDVH�LQ�WKH�PDJQHVLXP�
FRQWHQW�RI�SODVPD�IURP���������WR���������PJ�O��S��������ZKLOH�WKH�VHFRQG�
JURXS� UHPDLQV� LQ� WKH�PDJQHVLXP�FRQWHQW�ZLWKLQ� WKH� QRUPDO� UDQJH� IURP�
�������� WR� ��������PJ�O� �S��������$V� IRU� WKH� FRQWHQW� RI� K\GUR[\SUROLQH�
LQ�XULQH��LW�LV�QRWLFHDEOH�LQFUHDVH�LQ�WKH�¿UVW�JURXS�RI�JLUOV��GHSHQGLQJ�RQ�
WKH�VHYHULW\�RI�G\VPHQRUUKHD��DQG�LQ�WKH�VHFRQG�JURXS��LW�UHPDLQHG�ZLWKLQ�
WKH�SHUPLVVLEOH�FRQFHQWUDWLRQ��+\GUR[\SUROLQH�OHYHOV� LQ� WKH�XULQH�EHIRUH�
WUHDWPHQW� ZDV� ������������ PJ�PO�� DIWHU� WUHDWPHQW� ±� ���������� PJ�PO�
HYHQ�LQ�JLUOV�ZLWK�VHYHUH�G\VPHQRUUKHD��5HVXOWV��$�GLUHFW�VWURQJ�FRUUHODWLYH�
UHODWLRQVKLS�EHWZHHQ�PHDVXUHV�RI�K\GUR[\SUROLQH�LQ�XULQH�DQG�PDJQHVLXP�
FRQWHQW�LQ�WKH�EORRG�VHUXP�RI�ZRPHQ�ZLWK�G\VPHQRUUKHD�DQG�WKH�SUHVHQFH�
RI�MXYHQLOH�WUDLWV�'&7�WKDW�ZDV�S ����DQG�VWUHQJWKHQHG�GHSHQGLQJ�RQ�WKH�
VHYHULW\�RI�G\VPHQRUUKHD��'HFUHDVHG�DIWHU� WUHDWPHQW�DQG� WKH�VHYHULW\�RI�
G\VPHQRUUKHD��:LWK�VHYHUH�G\VPHQRUUKHD�ZDV�QRW��S��������DQG�IURP���
VHYHULW\�UHJLVWHUHG������������$PRQJ�SDWLHQWV�ZLWK�'&7��JURXS����DIWHU�
UHFHLYLQJ�WKH�0DJQH�%��VKRZHG�D�GHFUHDVH�RI�WKH�QXPEHU�RI�JLUOV�ZLWK�WKLV�
GLVHDVH�E\��������WKH�SHUFHQWDJH�RI�ZRPHQ�ZLWK�PRGHUDWH�G\VPHQRUUKHD�
0DJQH�%��DIWHU�WUHDWPHQW�GHFUHDVHG�E\��������WKH�SHUFHQWDJH�RI�SDWLHQWV�
ZLWK� �� GHJUHH� ZDV� OHVV� �������� WKDQ� LQ� WKH� VHFRQG� JURXS�� ZKLFK� ZDV�
UHÀHFWHG� RQ� WKH� FRQWHQW� RI� K\GUR[\SUROLQH� LQ� XULQH� ���������� J�PO��
&RQFOXVLRQ��7KXV��WKH�PDLQ�JRDO�RI�GUXJ�WKHUDS\�WR�VWUHQJWKHQ�FRQQHFWLYH�
WLVVXH�� DUH� ¿OOLQJ� WKH� GH¿FLW� RI� WKH� YDULRXV� FRPSRQHQWV� LQYROYHG� LQ� WKH�
V\QWKHVLV� RI� FROODJHQ�� WKH� FRUUHFWLRQ�RI�PHWDEROLF�GLVRUGHUV�� VWLPXODWLRQ�
RI�FROODJHQ�IRUPDWLRQ�DQG�VWDELOL]DWLRQ�RI�JO\FRVDPLQRJO\FDQV��ZKLFK�LV�
VROYHG�E\�WKH�DSSRLQWPHQW�RI�WKH�GUXJ�0DJQH�%��LQ�VHFRQG�SKDVH�RI�WKH�
PHQVWUXDO�F\FOH�

ɈɌȾȺɅȿɇɇɕȿ�ɊȿɁɍɅɖɌȺɌɕ�Ʌȿɑȿɇɂə�
ɋɄɅȿɊɈȺɌɊɈɎɂɑȿɋɄɈȽɈ�ɅɂɏȿɇȺ�ȼɍɅɖȼɕ�ɍ�ȾȿȼɈɑȿɄ
Ɇ�ȼ��Ⱥɝɚɪɲɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ȼ��Ʉɚɪɚɱɟɧɰɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɨ� ɜɫɟɦ� ɦɢɪɟ� ɨɬɦɟɱɚɟɬɫɹ� ɪɨɫɬ� ɱɢɫɥɚ� ɛɨɥɶɧɵɯ� ɫ�
ɞɢɫɬɪɨɮɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɜɭɥɶɜɵ��ȿɫɥɢ�ɪɚɧɶɲɟ�ɷɬɚ�ɩɚɬɨɥɨɝɢɹ�
ɜɫɬɪɟɱɚɥɚɫɶ�� ɝɥɚɜɧɵɦ� ɨɛɪɚɡɨɦ�� ɭ� ɠɟɧɳɢɧ� ɤɥɢɦɚɤɬɟɪɢɱɟɫɤɨɝɨ�
ɢ� ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɬɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɫɤɥɟɪɨɚɬɪɨɮɢɱɟɫɤɢɣ�ɥɢɯɟɧ�ɜɭɥɶɜɵ�ɜɫɟ�ɱɚɳɟ�ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ�ɭ�ɞɟɬɟɣ��
ɉɢɤ�ɞɟɛɸɬɚ�ɋȺɅȼ�ɭ�ɞɟɜɨɱɟɤ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɩɪɟɩɭɛɟɪɬɚɬɧɵɣ�ɜɨɡɪɚɫɬ��
Ɉɞɧɚɤɨ�ɡɚɛɨɥɟɜɚɧɢɟ�ɦɨɠɟɬ�ɜɨɡɧɢɤɚɬɶ�ɤɚɤ�ɜ�ɧɟɣɬɪɚɥɶɧɨɦ��ɞɨ���ɥɟɬ���
ɬɚɤ�ɢ�ɜ�ɩɪɟɩɭɛɟɪɬɚɬɧɨɦ�ɢ�ɩɭɛɟɪɬɚɬɧɨɦ�ɩɟɪɢɨɞɚɯ�ɩɨɥɨɜɨɝɨ�ɪɚɡɜɢɬɢɹ��
Ɇɧɟɧɢɟ�ɪɚɡɥɢɱɧɵɯ�ɚɜɬɨɪɨɜ�ɨ�ɩɪɨɝɧɨɡɟ�ɞɚɧɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�ɭ�ɞɟɜɨɱɟɤ�
ɧɟɨɞɧɨɡɧɚɱɧɨ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɟɬ�ɬɨɱɧɵɯ�ɞɚɧɧɵɯ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɞɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɝɧɨɡɚ� ɋȺɅȼ� ɭ� ɞɟɬɟɣ�� Ɉɞɧɚɤɨ� ɨɬɫɭɬɫɬɜɢɟ� ɟɞɢɧɨɝɨ�
ɩɪɨɬɨɤɨɥɚ� ɥɟɱɟɧɢɹ�� ɪɚɡɜɢɬɢɟ� ɨɫɥɨɠɧɟɧɢɣ� ɋȺɅȼ� ɜ� ɜɢɞɟ� ɫɤɥɟɪɨɡɚ�
ɢ� ɚɬɪɨɮɢɢ� ɤɥɢɬɨɪɚ� ɢ� ɦɚɥɵɯ� ɩɨɥɨɜɵɯ� ɝɭɛ�� ɞɢɡɭɪɢɢ�� ɜɭɥɶɜɨɞɢɧɢɢ��
ɩɫɢɯɨɫɟɤɫɭɚɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɣ�� ɚ� ɬɚɤɠɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɦɚɥɢɝɧɢɡɚɰɢɢ�
ɞɟɥɚɸɬ� ɷɬɭ� ɩɪɨɛɥɟɦɭ� ɚɤɬɭɚɥɶɧɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ�
ɨɬɞɚɥɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɥɟɱɟɧɢɹ�ɫɤɥɟɪɨɚɬɪɨɮɢɱɟɫɤɨɝɨ�ɥɢɯɟɧɚ�ɜɭɥɶɜɵ�
ɭ� ɞɟɜɨɱɟɤ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɬɟɱɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɜɨɡɪɚɫɬɚ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ� ɢ� ɧɚɱɚɥɚ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ����ɢɫɬɨɪɢɣ�
ɛɨɥɟɡɧɢ� ɞɟɜɨɱɟɤ� ɫ� ɋȺɅȼ�� ɤɨɬɨɪɵɟ� ɧɚɛɥɸɞɚɥɢɫɶ� ɜ� ɬɟɱɟɧɢɟ� �±�� ɥɟɬ�
ɜ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� ɊȾɄȻ�� ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɤ� ɫɨɫɬɚɜɢɥ�
ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ȼɫɟ� ɢɫɫɥɟɞɭɟɦɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ� ɩɨ�
ɩɟɪɢɨɞɚɦ�ɩɨɥɨɜɨɝɨ�ɪɚɡɜɢɬɢɹ��ȼ�ɩɟɪɜɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɤɢ��
ɧɚɯɨɞɹɳɢɟɫɹ�ɜ�ɧɟɣɬɪɚɥɶɧɨɦ�ɩɟɪɢɨɞɟ�ɩɨɥɨɜɨɝɨ�ɪɚɡɜɢɬɢɹ���±��ɥɟɬ���ɜɨ�
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ɜɬɨɪɭɸ�ɝɪɭɩɩɭ�±����ɞɟɜɨɱɟɤ�ɩɪɟɩɭɛɟɪɬɚɬɧɨɝɨ�ɢ�ɩɭɛɟɪɬɚɬɧɨɝɨ�ɩɟɪɢɨɞɨɜ�
��±��� ɥɟɬ��� Ɋɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɋȺɅȼ� ɭ� ɞɟɜɨɱɟɤ� ɨɰɟɧɢɜɚɥɢɫɶ� ɩɨ�
ɫɥɟɞɭɸɳɢɦ� ɤɪɢɬɟɪɢɹɦ�� ɤɥɢɧɢɱɟɫɤɨɟ� ɜɵɡɞɨɪɨɜɥɟɧɢɟ� ±� ɩɨɥɧɨɟ�
ɢɫɱɟɡɧɨɜɟɧɢɟ�ɜɫɟɯ�ɩɪɨɹɜɥɟɧɢɣ�ɡɚɛɨɥɟɜɚɧɢɹ��ɭɥɭɱɲɟɧɢɟ�ɫɨɫɬɨɹɧɢɹ�±�
ɫɬɨɣɤɨɟ� ɢɫɱɟɡɧɨɜɟɧɢɟ� ɡɭɞɚ�� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɹɜɥɟɧɢɣ�� ɷɩɢɬɟɥɢɡɚɰɢɹ�
ɷɪɨɡɢɣ��ɬɪɟɳɢɧ��ɭɦɟɧɶɲɟɧɢɟ�ɞɟɩɢɝɦɟɧɬɚɰɢɢ��ɚɬɪɨɮɢɢ��ɛɟɡ�ɷɮɮɟɤɬɚ�
±�ɨɬɫɭɬɫɬɜɢɟ�ɞɢɧɚɦɢɤɢ�ɫɨ�ɫɬɨɪɨɧɵ�ɤɨɠɧɵɯ�ɩɪɨɹɜɥɟɧɢɣ�ɡɚɛɨɥɟɜɚɧɢɹ��
Ʉɥɢɧɢɱɟɫɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɥɟɱɟɧɢɹ� ɡɚɜɢɫɟɥɚ� ɨɬ� ɮɨɪɦɵ� ɋȺɅȼ��
ɞɥɢɬɟɥɶɧɨɫɬɢ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ�ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ɨɬɞɚɥɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɥɟɱɟɧɢɹ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɭ����ɩɚɰɢɟɧɬɨɤ�ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�������ɩɪɨɢɡɨɲɥɨ�
ɪɚɡɪɟɲɟɧɢɟ� ɨɱɚɝɨɜ� ɋȺɅȼ� ɫ� ɧɚɫɬɭɩɥɟɧɢɟɦ� ɩɪɟɩɭɛɟɪɬɚɬɧɨɝɨ�
ɩɟɪɢɨɞɚ�� ɍ� ��� ɞɟɜɨɱɟɤ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ������ ɜ� ɩɪɟɩɭɛɟɪɬɚɬɧɨɦ�
ɩɟɪɢɨɞɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɭɥɭɱɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ�� ɤɨɬɨɪɨɟ�ɩɪɨɹɜɥɹɥɨɫɶ� ɜ�
ɨɬɫɭɬɫɬɜɢɢ�ɡɭɞɚ��ɭɦɟɧɶɲɟɧɢɢ�ɨɱɚɝɨɜ�ɞɟɩɢɝɦɟɧɬɚɰɢɢ��ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�
ɷɥɚɫɬɢɱɧɨɫɬɢ�ɬɤɚɧɟɣ�ɜɭɥɶɜɵ��ɉɨɫɥɟ�ɧɚɫɬɭɩɥɟɧɢɹ�ɦɟɧɚɪɯɟ�ɨɱɚɝɢ�ɋȺɅȼ�
ɪɟɝɪɟɫɫɢɪɨɜɚɥɢ�ɭ�����ɞɟɜɨɱɟɤ��Ɍɚɤ�ɤɚɤ�ɭ�����ɩɚɰɢɟɧɬɨɤ�ɧɚɛɥɸɞɚɥɢɫɶ�
ɤɨɫɦɟɬɢɱɟɫɤɢɟ� ɞɟɮɟɤɬɵ� ɜ� ɜɢɞɟ� ɫɝɥɚɠɟɧɧɨɫɬɢ� ɤɨɠɧɨɣ� ɫɤɥɚɞɤɢ� ɜ�
ɨɛɥɚɫɬɢ�ɤɥɢɬɨɪɚ��ɚɬɪɨɮɢɢ�ɦɚɥɵɯ�ɩɨɥɨɜɵɯ�ɝɭɛ��ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ�
ɦɵ� ɨɰɟɧɢɥɢ� ɤɚɤ� ©ɭɥɭɱɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹª�� ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɩɚɰɢɟɧɬɨɤ�
ɜɬɨɪɨɣ�ɝɪɭɩɩɵ��ɬɨ�ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��
Ɍɨɥɶɤɨ�ɭ���ɩɚɰɢɟɧɬɤɢ������ɧɚɛɥɸɞɚɥɨɫɶ�ɩɨɥɧɨɟ�ɪɚɡɪɟɲɟɧɢɟ�ɨɱɚɝɨɜ�
ɋȺɅȼ� ɫ� ɧɚɫɬɭɩɥɟɧɢɟɦ� ɦɟɧɚɪɯɟ�� ɍ� ���� ɧɚɛɥɸɞɚɥɨɫɶ� ©ɭɥɭɱɲɟɧɢɟ�
ɫɨɫɬɨɹɧɢɹª�ɡɚɛɨɥɟɜɚɧɢɹ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɧɟɨɛɪɚɬɢɦɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɋȺɅȼ�
ɜ�ɜɢɞɟ�ɨɱɚɝɨɜ�ɞɟɩɢɝɦɟɧɬɚɰɢɢ��ɫɤɥɟɪɨɡɚ�ɢ�ɚɬɪɨɮɢɢ�ɤɥɢɬɨɪɚ�ɢ�ɦɚɥɵɯ�
ɩɨɥɨɜɵɯ� ɝɭɛ�� Ȼɨɥɶɲɢɧɫɬɜɨ�ɩɚɰɢɟɧɬɨɤ� ɜɬɨɪɨɣ� ɝɪɭɩɩɵ� ������ ɞɚɜɚɥɢ�
ɱɚɫɬɵɟ� ɪɟɰɢɞɢɜɵ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɪɨɹɜɥɹɸɳɢɟɫɹ� ɜ� ɩɨɹɜɥɟɧɢɢ� ɡɭɞɚ��
ɛɨɥɟɡɧɟɧɧɨɫɬɢ�ɜ�ɨɛɥɚɫɬɢ�ɜɭɥɶɜɵ�ɢ�ɩɟɪɢɚɧɚɥɶɧɵɯ�ɫɤɥɚɞɨɤ��ɞɢɡɭɪɢɢ��
ɬɪɟɳɢɧ� ɜ� ɨɛɥɚɫɬɢ� ɩɟɪɟɞɧɟɣ� ɢ� ɡɚɞɧɟɣ� ɫɩɚɟɤ�� ɚɧɭɫɚ�� ɨɰɟɧɢɜɚɟɦɵɟ�
ɧɚɦɢ� ɤɚɤ� ©ɨɬɫɭɬɫɬɜɢɟ� ɷɮɮɟɤɬɚª�� ȼɵɜɨɞɵ�� ȼɵɹɜɥɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ� ɋȺɅȼ� ɭ� ɞɟɜɨɱɟɤ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɨɡɪɚɫɬɚ�
ɩɚɰɢɟɧɬɨɤ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɡɚɛɨɥɟɜɚɧɢɹ��ɑɟɦ�ɜ�ɛɨɥɟɟ�ɪɚɧɧɟɦ�ɜɨɡɪɚɫɬɟ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɋȺɅȼ� ɢ� ɜɵɛɪɚɧɚ� ɩɪɚɜɢɥɶɧɚɹ� ɬɚɤɬɢɤɚ� ɥɟɱɟɧɢɹ��
ɬɟɦ� ɛɨɥɟɟ� ɥɟɝɤɨɟ� ɬɟɱɟɧɢɟ� ɢɦɟɟɬ� ɡɚɛɨɥɟɜɚɧɢɟ� ɢ� ɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɟɧ�
ɩɪɨɝɧɨɡ�� ɜɩɥɨɬɶ� ɞɨ� ɩɨɥɧɨɝɨ� ɢɡɥɟɱɟɧɢɹ�� ɋȺɅȼ�� ɞɟɛɸɬɢɪɭɸɳɢɣ� ɜ�
ɛɨɥɟɟ�ɩɨɡɞɧɟɦ�ɜɨɡɪɚɫɬɟ�ɥɢɛɨ�ɩɪɢ�ɩɨɡɞɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɟ�ɢ�ɞɥɢɬɟɥɶɧɨɦ�
ɬɟɱɟɧɢɢ�ɞɚɧɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�ɛɟɡ�ɩɪɨɜɟɞɟɧɢɹ�ɤɨɦɩɥɟɤɫɧɨɣ�ɬɟɪɚɩɢɢ��
ɬɹɠɟɥɟɟ�ɩɨɞɞɚɟɬɫɹ�ɥɟɱɟɧɢɸ�ɢ�ɢɦɟɟɬ�ɯɚɪɚɤɬɟɪ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɫ�ɜɵɫɨɤɨɣ�
ɱɚɫɬɨɬɨɣ� ɪɚɡɜɢɬɢɹ� ɨɫɥɨɠɧɟɧɢɣ� ɜ� ɜɢɞɟ� ɨɱɚɝɨɜ� ɞɟɩɢɝɦɟɧɬɚɰɢɢ��
ɫɤɥɟɪɨɡɚ�ɢ�ɚɬɪɨɮɢɢ�ɤɥɢɬɨɪɚ�ɢ�ɦɚɥɵɯ�ɩɨɥɨɜɵɯ�ɝɭɛ�
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,QWURGXFWLRQ�� :RUOGZLGH�� WKHUH� LV� LQFUHDVLQJ� QXPEHU� RI� SDWLHQWV� ZLWK�
GHJHQHUDWLYH�GLVHDVHV�RI�WKH�YXOYD��,I�HDUOLHU�WKLV�SDWKRORJ\�RFFXUV�PDLQO\�
LQ� ZRPHQ� RI� PHQRSDXVDO� DQG� SRVW�PHQRSDXVDO� DJH�� FXUUHQWO\� YXOYDU�
OLFKHQ�VFOHURVXV��9/6��LV�LQFUHDVLQJO\�GLDJQRVHG�LQ�FKLOGUHQ��3HDN�GHEXW�
9/6�JLUOV�DFFRXQWHG�IRU�SUHSXEHVFHQW��+RZHYHU��WKH�GLVHDVH�FDQ�RFFXU�LQ�
QHXWUDO��XS�WR���\HDUV���DQG�LQ�SUHSXEHUWDO�DQG�SXEHUWDO�SHULRGV�RI�VH[XDO�
GHYHORSPHQW�� 7KH� RSLQLRQV� RI� YDULRXV� DXWKRUV� RQ� WKH� SURJQRVLV� RI� WKH�
GLVHDVH�LQ�JLUOV�DPELJXRXV��0RVW�UHVHDUFKHUV�EHOLHYH�WKDW�WKHUH�LV�FXUUHQWO\�
QR�DFFXUDWH�GDWD�RQ� ORQJ�WHUP�SURJQRVLV� LQ�FKLOGUHQ�9/6��+RZHYHU�� WKH�
ODFN�RI�D�VLQJOH�WUHDWPHQW�SURWRFRO��GHYHORSPHQW�RI�FRPSOLFDWLRQV�LQ�WKH�
IRUP�RI�9/6� VFOHURVLV� DQG� DWURSK\�RI� WKH� FOLWRULV� DQG� WKH� ODELD�PLQRUD��
G\VXULD��YXOYRG\QLD��SV\FKRVH[XDO�GLVRUGHUV��DV�ZHOO�DV�WKH�SRVVLELOLW\�RI�
PDOLJQDQF\�PDNH�WKLV�SUREOHP�WR�GDWH��$LP��7R�HYDOXDWH�ORQJ�WHUP�UHVXOWV�
RI�WUHDWPHQW�RI�YXOYDU�OLFKHQ�VFOHURVXV�LQ�JLUOV�GHSHQGLQJ�RQ�WKH�GXUDWLRQ�
RI�WKH�GLVHDVH��DJH�RI�GLDJQRVLV�DQG�WKH�VWDUW�RI�DGMXYDQW�WKHUDS\��0DWHULDOV�
DQG�PHWKRGV��$� UHWURVSHFWLYH� DQDO\VLV� RI� FDVH� KLVWRULHV� RI� ��� JLUOV�ZLWK�
9/6��ZKR�ZHUH�IROORZHG�IRU��±��\HDUV�LQ�WKH�J\QHFRORJLFDO�GHSDUWPHQW�
RI�RXU�KRVSLWDO��$JH�RI�WKH�SDWLHQWV�UDQJHG�IURP���WR����\HDUV��$OO�VXEMHFWV�
ZHUH�GLYLGHG�LQWR���JURXSV�DFFRUGLQJ�WR�SHULRGV�RI�VH[XDO�GHYHORSPHQW��
7KH� ¿UVW� JURXS� LQFOXGHG� ��� SDWLHQWV� ZKR� DUH� LQ� D� QHXWUDO� SHULRG� RI�
VH[XDO� GHYHORSPHQW� ��±�� \HDUV��� WKH� VHFRQG� JURXS� ±� ��� SUHSXEHVFHQW�
DQG�SXEHVFHQW�JLUOV�SHULRGV���±���\HDUV���5HVXOWV�RI�WUHDWPHQW�9/6�JLUOV�
ZHUH� HYDOXDWHG� RQ� WKH� IROORZLQJ� FULWHULD�� FOLQLFDO� UHFRYHU\� ±� FRPSOHWH�
GLVDSSHDUDQFH� RI� DOO� HYLGHQFH� RI� GLVHDVH�� LPSURYHPHQW� ±� D� SHUVLVWHQW�
GLVDSSHDUDQFH� RI� LWFKLQJ� �� LQÀDPPDWLRQ� �� HSLWKHOLDOL]DWLRQ� HURVLRQV��
¿VVXUHV���UHGXFLQJ�GHSLJPHQWDWLRQ���DWURSK\���ZLWK�QR�HIIHFW�±�QR�FKDQJHV�
IURP� WKH� FXWDQHRXV� PDQLIHVWDWLRQV� RI� WKH� GLVHDVH�� &OLQLFDO� HI¿FDF\� RI�
WUHDWPHQW�GHSHQGHG�RQ�WKH�IRUP�RI�9/6��GLVHDVH�GXUDWLRQ�DQG�WLPHOLQHVV�

RI�GLDJQRVLV��5HVXOWV��,QGLYLGXDO�DQDO\VLV�RI�WKH�ORQJ�WHUP�UHVXOWV�VKRZHG�
WKDW� ��� RI� WKH� ¿UVW� JURXS� ������ H[SHULHQFHG� UHVROXWLRQ� RI� OHVLRQV�ZLWK�
WKH�RQVHW�RI�9/6�SUHSXEHUWDO�SHULRG��,Q�WKH�¿UVW�JURXS�RI����JLUOV�������
ZDV�REVHUYHG�LQ�SUHSXEHUWDO�LPSURYHPHQW��ZKLFK�PDQLIHVWHG�LWVHOI�LQ�WKH�
DEVHQFH� RI� LWFKLQJ�� UHGXFLQJ� RXWEUHDNV� GHSLJPHQWDWLRQ� UHVWRULQJ� WLVVXH�
HODVWLFLW\�YXOYD��$IWHU�PHQDUFKH�SRFNHWV�9/6�UHJUHVVHG�LQ�����RI�JLUOV��
6LQFH�����RI�WKHP�H[SHULHQFHG�FRVPHWLF�GHIHFWV�VXFK�DV�VPRRWKQHVV�RI�
VNLQ�IROGV�LQ�WKH�FOLWRULV��ODELD�PLQRUD�DWURSK\��ZH�HYDOXDWHG�WKH�HI¿FDF\�
RI� WUHDWPHQW� DV� ³LPSURYHPHQW´�� :LWK� UHJDUG� WR� WKH� VHFRQG� JURXS� RI�
SDWLHQWV��WKH�UHVXOWV�ZHUH�DV�IROORZV��2QO\���SDWLHQW������VKRZHG�FRPSOHWH�
UHVROXWLRQ� RI� OHVLRQV� ZLWK� WKH� RQVHW� RI� PHQDUFKH� 9/6�� ,Q� ���� WKHUH�
ZDV� ³LPSURYHPHQW´�RI� WKH�GLVHDVH�ZLWK� WKH�GHYHORSPHQW�RI� LUUHYHUVLEOH�
FRPSOLFDWLRQV�9/6�DV�SRFNHWV�RI�GHSLJPHQWDWLRQ��PXOWLSOH�VFOHURVLV�DQG�
DWURSK\�RI�WKH�FOLWRULV�DQG�WKH�ODELD�PLQRUD��0RVW�SDWLHQWV�RI�WKH�VHFRQG�
JURXS� ������ JDYH� IUHTXHQW� UHODSVHV�� PDQLIHVWHG� LQ� WKH� DSSHDUDQFH� RI�
LWFKLQJ�� VRUHQHVV� RI� WKH� YXOYD� DQG� SHULDQDO� IROGV�� G\VXULD�� FUDFNV� LQ� WKH�
IURQW�DQG�UHDU�DGKHVLRQV��DQXV��HVWLPDWHG�E\�XV�DV�³QR�HIIHFW´��&RQFOXVLRQ��
3HFXOLDULWLHV�RI�WKH�FOLQLFDO�FRXUVH�RI�9/6�LQ�JLUOV�GHSHQGLQJ�RQ�WKH�DJH�RI�
SDWLHQWV�DQG�GXUDWLRQ�RI�WKH�GLVHDVH��7KDQ�DW�DQ�HDUOLHU�DJH�DQG�GLDJQRVHG�
9/6�VHOHFWHG�WKH�FRUUHFW�WUHDWPHQW�VWUDWHJ\��HVSHFLDOO\�IRU�OXQJ�GLVHDVH�DQG�
KDV�D�PRUH�IDYRUDEOH�SURJQRVLV��XS�WR�D�FRPSOHWH�FXUH��9/6��GHEXWLQJ�ODWHU�
LQ� OLIH�RU� IRU� ODWH�GLDJQRVLV�DQG� ORQJ�WHUP�FRXUVH�RI� WKH�GLVHDVH�ZLWKRXW�
DGMXYDQW� WKHUDS\�� LV� GLI¿FXOW� WR� WUHDW� DQG�KDV� D� FKURQLF� FKDUDFWHU�ZLWK� D�
KLJK�LQFLGHQFH�RI�FRPSOLFDWLRQV�VXFK�DV�IRFL�RI�GHSLJPHQWDWLRQ��PXOWLSOH�
VFOHURVLV�DQG�DWURSK\�RI�WKH�FOLWRULV�DQG�WKH�ODELD�PLQRUD�

ɄɊɂɌȿɊɂɂ�ɂ�ɋɅɈɀɇɈɋɌɂ�ȾɂȺȽɇɈɋɌɂɄɂ�
ɗɄɌɈɉɂɑȿɋɄɈɃ�ȻȿɊȿɆȿɇɇɈɋɌɂ
ɋ�ȼ��Ƚɭɞɰɟɜɚ��Ƚ�Ⱥ��ɏɭɫɧɭɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�ɂ��Ƚɚɛɢɞɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɜɧɟɦɚɬɨɱɧɚɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ�
ɡɚɧɢɦɚɟɬ� ɜɬɨɪɨɟ� ɦɟɫɬɨ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɨɫɬɪɵɯ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɢ� ɩɟɪɜɨɟ� ±� ɫɪɟɞɢ� ɧɨɡɨɥɨɝɢɱɟɫɤɢɯ� ɮɨɪɦ��
ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ� ɜɧɭɬɪɢɛɪɸɲɧɵɦ� ɤɪɨɜɨɬɟɱɟɧɢɟɦ�� ɇɟɫɦɨɬɪɹ�
ɧɚ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɩɪɨɝɪɟɫɫ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��±��� ɥɟɬ�� ɩɪɨɛɥɟɦɚ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ� ɜɧɟɦɚɬɨɱɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɨɫɬɚɟɬɫɹ� ɩɨ�
ɩɪɟɠɧɟɦɭ� ɚɤɬɭɚɥɶɧɨɣ�� Ɉɫɨɛɟɧɧɨ� ɷɬɨ� ɤɚɫɚɟɬɫɹ� ɛɨɥɶɧɵɯ� ɫ� ɪɚɧɧɢɦɢ�
ɫɪɨɤɚɦɢ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ� ɬɪɭɛɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɛɟɡ� ɱɟɬɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɫɬɚɧɨɜɢɬɶ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ� ɤɪɢɬɟɪɢɢ� ɜɧɟɦɚɬɨɱɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ���� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɟɣ�
ɩɚɰɢɟɧɬɨɤ� ɫ� ɜɧɟɦɚɬɨɱɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɶɸ�� Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɜɤɥɸɱɚɥɢ� ɨɛɳɟɤɥɢɧɢɱɟɫɤɢɟ�� ɥɚɛɨɪɚɬɨɪɧɵɟ�� ɷɯɨɝɪɚɮɢɱɟɫɤɢɟ��
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɟ� ɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢɧɹɬɵɣ�ɧɚ�ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɚɥɝɨɪɢɬɦ�ɞɢɚɝɧɨɫɬɢɤɢ�ɜɧɟɦɚɬɨɱɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɜɤɥɸɱɚɸɳɢɣ� ɨɩɪɟɞɟɥɟɧɢɟ� ɛɟɬɚ�ɫɭɛɴɟɞɢɧɢɰɵ�
ɯɨɪɢɨɧɢɱɟɫɤɨɝɨ� ɝɨɧɚɞɨɬɪɨɩɢɧɚ� �ɛɟɬɚ�ɏȽɑ�� ɢ� ɬɪɚɧɫɜɚɝɢɧɚɥɶɧɨɝɨ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɌȼɍɁɂ���ɩɨɡɜɨɥɢɥ�ɞɨɫɬɚɬɨɱɧɨ�ɛɵɫɬɪɨ�
ɜɟɪɢɮɢɰɢɪɨɜɚɬɶ�ɞɢɚɝɧɨɡ�ɭ�����ɩɚɰɢɟɧɬɨɤ����������Ɉɞɧɚɤɨ�ɭ�����������
ɠɟɧɳɢɧ��ɩɨɫɬɭɩɢɜɲɢɯ�ɫ�ɩɨɞɨɡɪɟɧɢɟɦ�ɧɚ�ɜɧɟɦɚɬɨɱɧɭɸ�ɛɟɪɟɦɟɧɧɨɫɬɶ��
ɞɢɚɝɧɨɫɬɢɤɚ� ɛɵɥɚ� ɡɚɬɪɭɞɧɟɧɚ�� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɜ� ������ ɩɪɢɱɢɧɚɦɢ�
ɜɵɠɢɞɚɬɟɥɶɧɨɣ� ɬɚɤɬɢɤɢ� ɹɜɢɥɢɫɶ� ɢɧɬɟɪɫɬɢɰɢɚɥɶɧɚɹ� ɥɨɤɚɥɢɡɚɰɢɹ�
ɢ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ� ɬɪɭɛɧɚɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ�� ɉɪɢ� ɜɧɟɦɚɬɨɱɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɞɨ� �� ɧɟɞɟɥɶ� �ɡɚɞɟɪɠɤɚ� ɦɟɧɫɬɪɭɚɰɢɢ� ɞɨ� ��±��� ɞɧɟɣ��
ɤɪɢɬɟɪɢɹɦɢ�ɩɪɚɜɢɥɶɧɨɣ�ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ�ɹɜɥɹɟɬɫɹ�ɩɪɢɪɨɫɬ�ɛɟɬɚ�
ɫɭɛɴɟɞɢɧɢɰɵ�ɯɨɪɢɨɧɢɱɟɫɤɨɝɨ�ɝɨɧɚɞɨɬɪɨɩɢɧɚ�ɜ�ɞɢɧɚɦɢɤɟ��ɉɪɨɜɟɞɟɧɢɟ�
ɥɚɩɚɪɨɫɤɨɩɢɢ� ɜ� ɷɬɨɬ� ɩɟɪɢɨɞ� ɧɟ� ɢɦɟɟɬ� ɜɵɫɨɤɨɣ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�
ɰɟɧɧɨɫɬɢ�� ɉɪɢ� ɫɪɨɤɟ� ɜɧɟɦɚɬɨɱɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� �±�� ɧɟɞɟɥɶ�
�ɡɚɞɟɪɠɤɚ�ɦɟɧɫɬɪɭɚɰɢɢ�ɛɨɥɟɟ����ɞɧɟɣ��ɩɨɜɵɲɚɟɬɫɹ�ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɩɪɢɱɟɦ�ɧɟ�ɬɨɥɶɤɨ�ɬɪɚɧɫɜɚɝɢɧɚɥɶɧɨɝɨ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɧɨ� ɢ� ɬɪɚɧɫɚɛɞɨɦɢɧɚɥɶɧɨɝɨ��
ɉɨɫɤɨɥɶɤɭ�ɩɪɢ�ɥɨɤɚɥɢɡɚɰɢɢ�ɜ�ɢɫɬɦɢɱɟɫɤɨɦ��ɚɦɩɭɥɹɪɧɨɦ�ɨɬɞɟɥɚɯ�ɬɪɭɛ�
ɩɥɨɞɧɨɟ� ɹɣɰɨ� ɩɪɢ� ɬɪɚɧɫɜɚɝɢɧɚɥɶɧɨɦ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ�ɧɟ�ɜɫɟɝɞɚ��ɩɨɜɵɲɚɟɬɫɹ�ɡɧɚɱɢɦɨɫɬɶ�ɥɚɩɚɪɨɫɤɨɩɢɢ�ɞɨ�
�������Ʉ�ɷɬɨɦɭ�ɫɪɨɤɭ�ɛɨɥɶɲɢɧɫɬɜɨ�ɩɚɰɢɟɧɬɨɤ�ɢɦɟɸɬ�ɠɚɥɨɛɵ�ɧɚ�ɛɨɥɢ�
ɜ� ɠɢɜɨɬɟ� ɢ�ɢɥɢ� ɤɪɨɜɹɧɢɫɬɵɟ� ɜɵɞɟɥɟɧɢɹ�� ȼɵɜɨɞɵ�� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɜ�
������ɩɪɢɱɢɧɚɦɢ�ɜɵɠɢɞɚɬɟɥɶɧɨɣ�ɬɚɤɬɢɤɢ�ɹɜɢɥɢɫɶ�ɢɧɬɟɪɫɢɰɢɚɥɶɧɚɹ�
ɥɨɤɚɥɢɡɚɰɢɹ� ɷɤɬɨɩɢɱɟɫɤɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ�
ɬɪɭɛɧɚɹ� ɛɟɪɟɦɟɧɧɨɫɬɶ�� ɉɪɢ� ɜɧɟɦɚɬɨɱɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɞɨ� ��ɯ�
ɧɟɞɟɥɶ��ɡɚɞɟɪɠɤɚ�ɦɟɧɫɬɪɭɚɰɢɢ�ɞɨ���±���ɞɧɟɣ��ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɠɚɥɨɛ�
ɩɚɰɢɟɧɬɨɤ� ɤɪɢɬɟɪɢɹɦɢ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɩɪɢɪɨɫɬ� ɛɟɬɚ�
ɫɭɛɴɟɞɢɧɢɰɵ� ɏȽɑ� ɜ� ɞɢɧɚɦɢɤɟ�� ɉɪɢ� ɡɚɞɟɪɠɤɟ� ɦɟɧɫɬɪɭɚɰɢɢ� ɛɨɥɟɟ�
��� ɞɧɟɣ� ɞɨɫɬɚɬɨɱɧɨ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɛɟɬɚ�
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ɫɭɛɴɟɞɢɧɢɰɵ�ɏȽɑ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ��ɥɢɛɨ�ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ�ɦɨɱɟɜɨɝɨ�
ɬɟɫɬɚ�ɧɚ�ɛɟɪɟɦɟɧɧɨɫɬɶ��Ʌɚɩɚɪɨɫɤɨɩɢɹ�ɭ�ɛɨɥɶɧɵɯ�ɧɚ�ɷɬɢɯ�ɫɪɨɤɚɯ�ɢ�ɢɥɢ�
ɩɪɢ�ɏȽɑ� ɛɨɥɟɟ� �����Ɇȿ�ɥ� ɩɨɡɜɨɥɹɟɬ� ɭɬɨɱɧɢɬɶ� ɞɢɚɝɧɨɡ� ɢ� ɩɪɨɜɟɫɬɢ�
ɨɪɝɚɧɨɫɨɯɪɚɧɹɸɳɟɟ�ɦɚɥɨɬɪɚɜɦɚɬɢɱɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�

&5,7(5,$6�$1'�7+(�&203/(;,7<�2)�',$*126,6�2)�
(&723,&�35(*1$1&<
6�9��*XGWVHYD��*�$��.KXVQXWGLQRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��5�,��*DELGXOOLQD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��+LWKHUWR�� HFWRSLF� SUHJQDQF\� LV� WKH� VHFRQG� LQ� WKH� VWUXFWXUH�
RI� DFXWH� J\QHFRORJLFDO� GLVHDVHV� DQG� LV� WKH� ¿UVW� RI� QRVRORJLFDO� HQWLWLHV�
WKDW� DUH� DFFRPSDQLHG� E\� LQWUDDEGRPLQDO� EOHHGLQJ��'HVSLWH� FRQVLGHUDEOH�
SURJUHVV�RYHU� WKH� ODVW� ���\HDUV�� WKH�SUREOHP�RI�GLDJQRVLV� DQG� WUHDWPHQW�
RI� HFWRSLF� SUHJQDQF\� LV� VWLOO� DFWXDO�� 7KLV� SUREOHP� UHODWHV� IRU� SDWLHQWV�
ZLWK� HDUO\� GHDGOLQHV� SURJUHVVLQJ� WXEDO� SUHJQDQF\�ZLWKRXW� FOHDU� FOLQLFDO�
SLFWXUH�RI�WKH�GLVHDVH��$LP��'H¿QLWLRQ�RI�GLDJQRVWLF�FULWHULDV�IRU�HFWRSLF�
SUHJQDQF\�� 0DWHULDOV� DQG� PHWKRGV�� $� UHWURVSHFWLYH� DQDO\VLV� RI� ����
FDVH� KLVWRULHV� RI� SDWLHQWV� ZLWK� HFWRSLF� SUHJQDQF\�� &OLQLFDO�� ODERUDWRU\��
VRQRJUDSKLF�� PRUSKRORJLF�� HQGRVFRSLF� DQG� VWDWLVWLFV� UHVHDUFK� PHWKRGV�
KDV�EHHQ�XVHG��5HVXOWV��$GRSWHG�DW�WKH�SUHVHQW�VWDJH�RI�HFWRSLF�SUHJQDQF\�
GLDJQRVWLF�DOJRULWKP�FRPSULVLQJ�GHWHUPLQLQJ� WKH�EHWD�VXEXQLW�RI�KXPDQ�
FKRULRQLF�JRQDGRWURSLQ��EHWD�&*+��DQG�WUDQVYDJLQDO�XOWUDVRXQG��798=,��
ZLOO�TXLFNO\�YHULI\�WKH�GLDJQRVLV�LQ�����SDWLHQWV����������+RZHYHU��LQ����
�������ZRPHQ�DGPLWWHG�ZLWK�VXVSHFWHG�HFWRSLF�SUHJQDQF\�GLDJQRVLV�ZDV�
GLI¿FXOW��5HYHDOHG�WKDW�������RI�WKH�UHDVRQV�GHOD\LQJ�WDFWLFV�ZHUH�ORFDOL]HG�
DQG�SURJUHVVLYH�LQWHUVWLWLDO�WXEDO�SUHJQDQF\��,Q�HFWRSLF�SUHJQDQF\��XS�WR���
ZHHNV��GHOD\HG�PHQVWUXDWLRQ�XS�WR���±���GD\V��FULWHULD�FRUUHFW�GLDJQRVLV�
LV� WKH� LQFUHDVH� LQ� EHWD�VXEXQLW� RI� KXPDQ� FKRULRQLF� JRQDGRWURSLQ� LQ� WKH�
G\QDPLFV�� /DSDURVFRS\� LQ� WKLV� SHULRG� GRHV� QRW� KDYH� D� KLJK� GLDJQRVWLF�
YDOXH�� :KHQ� WKH� WHUP� HFWRSLF� SUHJQDQF\� IURP� �� WR� �� ZHHNV� �GHOD\HG�
PHQVWUXDWLRQ�IRU�PRUH�WKDQ����GD\V��LQFUHDVHG�LQIRUPDWLYHQHVV�XOWUDVRXQG�
GLDJQRVWLF�� QRW� RQO\� WUDQVYDJLQDO� XOWUDVRXQG�� EXW� DOVR� WUDQVDEGRPLQDO��
6LQFH� WKH� ORFDOL]DWLRQ� LVWKPLF�� DPSXOODU� GHSDUWPHQWV� SLSHV� RYXP� ZLWK�
WUDQVYDJLQDO�XOWUDVRXQG�LV�QRW�DOZD\V�UHQGHUHG��LQFUHDVHV�WKH�LPSRUWDQFH�RI�
ODSDURVFRS\�WR��������%\�WKLV�WLPH��PRVW�SDWLHQWV�FRPSODLQ�RI�DEGRPLQDO�
SDLQ� DQG�RU� VSRWWLQJ�� &RQFOXVLRQ�� 5HYHDOHG� WKDW� ������ RI� WKH� UHDVRQV�
GHOD\LQJ� WDFWLFV� ZHUH� LQWHUVWLWLDO� ORFDOL]DWLRQ� DQG� SURJUHVVLYH� HFWRSLF�
SUHJQDQF\�WXEDO�SUHJQDQF\��,Q�HFWRSLF�SUHJQDQF\��XS�WR���ZHHNV��GHOD\HG�
PHQVWUXDWLRQ�XS�WR���±���GD\V��LQ�WKH�DEVHQFH�RI�FRPSODLQWV�RI�SDWLHQWV�
LV�WKH�LQFUHDVH�LQ�DGPLVVLRQ�FULWHULD�EHWD�VXEXQLW�RI�&*+�LQ�WKH�G\QDPLFV��
,I�\RX�GHOD\�PHQVWUXDWLRQ�PRUH�WKDQ����GD\V�LV�HQRXJK�WR�GHWHUPLQH�WKH�
SRVLWLYH�YDOXHV�RI�EHWD�VXEXQLW�RI�&*+�LQ�WKH�EORRG�VHUXP�RU�D�SRVLWLYH�
XULQH�SUHJQDQF\�WHVW�

ɉɊɈɎɂɅȺɄɌɂɄȺ�ɉȿɊȿȾȺɑɂ�ȼɂɑ�ɂɇɎȿɄɐɂɂ�ɈɌ�
ɆȺɌȿɊɂ�Ʉ�ɊȿȻȿɇɄɍ
Ɇ�Ⱦ��ɇɨɪɚɥɢɟɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɞɨɰ��Ⱦ�Ȼ��Ⱥɫɪɚɧɤɭɥɨɜɚ�� ɤ�ɦ�ɧ��� ɞɨɰ��
Ɏ�ɀ��ɇɚɫɢɪɨɜɚ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɞɚɧɧɵɦ� ɨɛɴɟɞɢɧɟɧɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɈɈɇ� ɩɨ� ȼɂɑ�
ɋɉɂȾɭ� ɧɚ� ����� ɝ�� ɜ� ɦɢɪɟ� ɢɧɮɢɰɢɪɨɜɚɧɨ� ɛɨɥɟɟ� ���ɦɥɧ� ɱɟɥɨɜɟɤ�� ɢɡ�
ɧɢɯ� ɭɦɟɪɥɢ� �� ɦɥɧ� ɱɟɥɨɜɟɤ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ���� ɬɵɫ�� ɞɟɬɟɣ�� ɋɨɝɥɚɫɧɨ�
ɩɪɢɤɚɡɭ� Ɇɢɧɡɞɪɚɜɚ� Ɋɟɫɩɭɛɥɢɤɢ� ɍɡɛɟɤɢɫɬɚɧ� ʋ��� ɨɬ� ����� ɝ�� ©Ɉ�
ɦɟɪɚɯ� ɩɨ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɩɟɪɟɞɚɱɢ� ȼɂɑ� ɨɬ� ɦɚɬɟɪɢ� ɤ� ɪɟɛɟɧɤɭ� ɜ�
ɪɨɞɨɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɹɯ� ɫɢɫɬɟɦɵ� Ɇɢɧɢɫɬɟɪɫɬɜɚ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹª�� ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ� ɩɟɪɟɞɚɱɢ� ȼɂɑ� ɨɬ� ɦɚɬɟɪɢ� ɤ�
ɪɟɛɟɧɤɭ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�F����ɧɟɞɟɥɶ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɩɟɪɟɞɚɱɢ�
ȼɂɑ�ɢɧɮɟɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɞɚɧɧɵɯ��
ɩɨɥɭɱɟɧɧɵɯ� ɭ� ��� ɠɟɧɳɢɧ� ɫ� ȼɂɑ�ɢɧɮɟɤɰɢɟɣ�� ɪɨɞɨɪɚɡɪɟɲɢɜɲɢɯɫɹ�
ɜ� Ⱥɧɞɢɠɚɧɫɤɨɦ� ɨɛɥɚɫɬɧɨɦ� ɩɟɪɢɧɚɬɚɥɶɧɨɦ� ɰɟɧɬɪɟ�� Ȼɟɪɟɦɟɧɧɵɟ�
ɧɚɯɨɞɢɥɢɫɶ� ɧɚ� ɭɱɟɬɟ� ɜ� ɋɉɂȾ�ɰɟɧɬɪɟ�� ɧɚɛɥɸɞɚɥɢɫɶ� ɚɤɭɲɟɪɨɦ�
ɝɢɧɟɤɨɥɨɝɨɦ� ɢ� ɢɧɮɟɤɰɢɨɧɢɫɬɨɦ�� ɉɪɨɜɨɞɢɥɨɫɶ� ɩɨɜɬɨɪɧɨɟ�
ɦɟɞɢɰɢɧɫɤɨɟ� ɢ� ɫɨɰɢɚɥɶɧɨɟ� ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɫɟɦ�
ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɦ� ɪɟɤɨɦɟɧɞɨɜɚɥɚɫɶ� ɩɪɨɮɢɥɚɤɬɢɤɚ� ɩɟɪɟɞɚɱɢ�
ȼɂɑ� ɨɬ� ɦɚɬɟɪɢ� ɤ� ɪɟɛɟɧɤɭ�� �� ɷɬɚɩ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ±� ɜɨ� ɜɪɟɦɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɪɨɞɨɜ�±�ȺɊȼ�ɩɪɨɮɢɥɚɤɬɢɤɚ����ɷɬɚɩ�ɩɪɨɮɢɥɚɤɬɢɤɢ�±�
ɜɨ� ɜɪɟɦɹ�ɪɨɞɨɜ� ±�ɩɥɚɧɨɜɨɟ� ɤɟɫɚɪɟɜɨ� ɫɟɱɟɧɢɟ�� �� ɷɬɚɩ�ɩɪɨɮɢɥɚɤɬɢɤɢ�
±� ȺɊȼ�ɩɪɨɮɢɥɚɤɬɢɤɚ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�� ȼɫɟ� ɛɟɪɟɦɟɧɧɵɟ� ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ�����ɠɟɧɳɢɧ���ɣ��ɨɫɧɨɜɧɨɣ��ɝɪɭɩɩɵ�ɩɨɥɭɱɚɥɚ�

ȺɊȼ�ɩɪɨɮɢɥɚɤɬɢɤɭ� ɜɟɪɬɢɤɚɥɶɧɨɣ� ɩɟɪɟɞɚɱɢ� ȼɂɑ�ɢɧɮɟɤɰɢɢ� ɫ� ���
ɧɟɞɟɥɶ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ��� ɛɟɪɟɦɟɧɧɵɯ� ��ɣ� �ɫɪɚɜɧɢɬɟɥɶɧɨɣ�� ɝɪɭɩɩɵ�
ȺɊȼ�ɩɪɨɮɢɥɚɤɬɢɤɭ�ɧɟ�ɩɪɨɜɨɞɢɥɢ�ɥɢɛɨ�ɢɡ�ɡɚ�ɩɨɡɞɧɟɝɨ�ɨɛɪɚɳɟɧɢɹ�ɡɚ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɶɸ��ɥɢɛɨ�ɜ�ɫɜɹɡɢ�ɫ�ɢɯ�ɨɬɤɚɡɨɦ�ɨɬ�ɩɪɨɮɢɥɚɤɬɢɤɢ��
ɍ� ɜɫɟɯ� ɧɚɛɥɸɞɚɟɦɵɯ� ɪɨɞɢɥɢɫɶ� ��� ɞɟɬɟɣ�� ɇɨɜɨɪɨɠɞɟɧɧɵɦ� ȺɊȼ�
ɧɚɡɧɚɱɚɥɢ�ɫ���ɝɨ�ɱɚɫɚ�ɠɢɡɧɢ��Ɂɢɞɨɜɭɞɢɧ�ɩɟɪɨɪɚɥɶɧɨ�ɯ���ɪɚɡɚ�ɜ�ɫɭɬɤɢ�ɜ�
ɬɟɱɟɧɢɟ���ɫɭɬ��ɥɚɦɢɜɭɞɢɧ���ɦɝ�ɤɝ�ɯ���ɪɚɡɚ�ɜ�ɫɭɬ�ɩɟɪɨɪɚɥɶɧɨ�ɜ�ɬɟɱɟɧɢɟ�
��ɫɭɬ��ɧɟɜɢɪɚɩɢɧ���ɦɝ�ɤɝ�ɨɞɧɨɤɪɚɬɧɨ��Ɋɨɞɨɪɚɡɪɟɲɟɧɢɟ�ɩɭɬɟɦ�ɤɟɫɚɪɟɜɚ�
ɫɟɱɟɧɢɹ� ɩɪɢɦɟɧɹɥɨɫɶ� ɭ� ���� ɠɟɧɳɢɧ� ��ɣ� ɝɪɭɩɩɵ�� ɢ� ɭ� ����� ±� ��ɣ�
ɝɪɭɩɩɵ�� ɩɪɢɱɟɦ� ɤɟɫɚɪɟɜɨ� ɫɟɱɟɧɢɟ� ɜ� ɷɬɨɣ� ɝɪɭɩɩɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɨ�
ɷɤɫɬɪɟɧɧɵɦ�ɩɨɤɚɡɚɧɢɹɦ�ɜ������ɫɥɭɱɚɟɜ��ȼɵɜɨɞɵ��ɉɪɨɰɟɧɬ�ɩɟɪɟɞɚɱɢ�
ȼɂɑ� ɨɬ� ɦɚɬɟɪɢ� ɪɟɛɟɧɤɭ� ɧɚɩɪɹɦɭɸ� ɫɜɹɡɚɧ� ɫ� ɤɚɱɟɫɬɜɨɦ� ɩɪɨɜɟɞɟɧɢɹ�
ɩɪɨɮɢɥɚɤɬɢɤɢ��ɉɪɢ�ɬɪɟɯɷɬɚɩɧɨɦ�ɩɪɨɜɟɞɟɧɢɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɱɚɫɬɨɬɚ�
ɩɟɪɟɞɚɱɢ�ȼɂɑ�ɪɟɛɟɧɤɭ�ɫɨɫɬɚɜɢɥɚ������ɜ�ɝɪɭɩɩɟ�ɠɟɧɳɢɧ��ɤɨɬɨɪɵɟ�ɧɟ�
ɩɨɥɭɱɢɥɢ�ȺɊȼ�ɜɨ�ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɧɨ�ɩɨɥɭɱɢɜɲɢɟ�ɩɪɨɮɢɥɚɤɬɢɤɭ�
ɬɨɥɶɤɨ�ɜ�ɪɨɞɚɯ��ɚ�ɬɚɤɠɟ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɪɟɛɟɧɤɭ�ɩɨɫɥɟ�
ɪɨɞɨɜ� ɱɚɫɬɨɬɚ�ɩɟɪɟɞɚɱɢ�ȼɂɑ�ɫɨɫɬɚɜɢɥɚ� �������ɉɪɚɤɬɢɱɟɫɤɢ�ɭ� ɜɫɟɯ�
ɛɟɪɟɦɟɧɧɵɯ� ɫ� ȼɂɑ�ɢɧɮɟɤɰɢɟɣ� ɭɫɬɚɧɨɜɥɟɧɚ� Ɏɉɇ�� ɩɪɨɹɜɥɹɸɳɚɹɫɹ�
ɷɯɨɤɚɪɬɢɧɨɣ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ����������ɝɢɩɨɬɪɨɮɢɟɣ�
ɩɥɨɞɚ���������

35(9(17,21�2)�+,9�75$160,66,21�)520�027+(5�72�
&+,/'
0�'��1RUDOLHYD
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL�� $VVRF�� 3URI�� '�%�� $VUDQNXORYD��
&DQG0HG6FL��$VVRF��3URI��)�-��1DVLURYD
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��$FFRUGLQJ�WR�WKH�-RLQW�8QLWHG�1DWLRQV�3URJUDPPH�RQ�+,9�
$,'6�LQ�������WKH�ZRUOG¶V�LQIHFWHG�PRUH�WKDQ����PLOOLRQ�SHRSOH��RI�ZKLFK�
��PLOOLRQ�SHRSOH�GLHG��LQFOXGLQJ�����WKRXVDQG�FKLOGUHQ��$FFRUGLQJ�WR�WKH�
RUGHU� RI�0LQLVWU\� RI�+HDOWK� RI� WKH�5HSXEOLF� RI�8]EHNLVWDQ�ʋ���� GDWHG�
������³0HDVXUHV�IRU�WKH�SUHYHQWLRQ�RI�+,9�WUDQVPLVVLRQ�IURP�PRWKHU�WR�
FKLOG�LQ�PDWHUQLW\�LQVWLWXWLRQV�RI�WKH�0LQLVWU\�RI�+HDOWK�´�SUHYHQWLQJ�WKH�
WUDQVPLVVLRQ�RI�+,9�IURP�PRWKHU�WR�FKLOG�LV�UHFRPPHQGHG�F����ZHHNV�RI�
SUHJQDQF\��$LP��7KH�SXUSRVH�RI�RXU�VWXG\�ZDV�WR�H[DPLQH�WKH�HIIHFWLYHQHVV�
RI�WKH�SUHYHQWLRQ�RI�SHULQDWDO�+,9�WUDQVPLVVLRQ��0DWHULDOV�DQG�PHWKRGV��
7KH�DQDO\VLV�RI�GDWD�REWDLQHG�IURP����ZRPHQ�ZLWK�+,9�LQIHFWLRQ��SHUPLWWHG�
WR� WKH� JHQXV� LQ� WKH� $QGLMDQ� UHJLRQDO� SHULQDWDO� FHQWHU�3UHJQDQW� ZRPHQ�
ZHUH�UHJLVWHUHG�LQ�WKH�$,'6�&HQWHU��REVHUYHG�REVWHWULFLDQ�DQG�LQIHFWLRXV�
GLVHDVHV��&RQGXFW� D� VHFRQG�PHGLFDO� DQG� VRFLDO� FRXQVHOLQJ��5HVXOWV��$OO�
+,9�SRVLWLYH� ZDV� UHFRPPHQGHG� SUHYHQWLRQ� RI� +,9� WUDQVPLVVLRQ� IURP�
PRWKHU� WR� FKLOG�� �� SUHYHQWLRQ� VWDJH� ±� GXULQJ� SUHJQDQF\� DQG� FKLOGELUWK�
±� $59� SURSK\OD[LV�� �� VWDJH� SUHYHQWLRQ� ±� GXULQJ� FKLOGELUWK�HOHFWLYH�
FDHVDUHDQ� VHFWLRQV�� �� VWHS�SUHYHQWLRQ�$59�SURSK\OD[LV� LQ� WKH� QHZERUQ��
$OO�SUHJQDQW�ZRPHQ�ZHUH�GLYLGHG� LQWR� WZR�JURXSV�����ZRPHQ�LQ�JURXS�
���FRUH��JURXS�UHFHLYHG�DQWLUHWURYLUDO�SUHYHQWLRQ�RI�YHUWLFDO�WUDQVPLVVLRQ�
RI�+,9�IURP����ZHHNV�RI�SUHJQDQF\�����SUHJQDQW��QG� �FRPSDUDWLYH��RI�
$59� SURSK\OD[LV� LV� FDUULHG� RXW� HLWKHU� EHFDXVH� RI� ODWH� DSSOLFDWLRQ� IRU�
PHGLFDO�FDUH��RU� LQ�FRQQHFWLRQ�ZLWK� WKHLU� UHMHFWLRQ�RI�SUHYHQWLRQ��$OO�RI�
WKH�REVHUYHG���� FKLOGUHQ�ZHUH�ERUQ��1HZERUQ�35$�DVVLJQHG� WR� WKH��WK�
KRXU� RI� OLIH��=LGRYXGLQH� RUDO� [� �� WLPHV� D� GD\� IRU� �� GD\V�� ODPLYXGLQH� ��
PJ�NJ�[��� WLPHV�D�GD\�RUDOO\� IRU���GD\V��193���PJ�NJ�GRVH��&HVDUHDQ�
GHOLYHU\�ZDV�XVHG�LQ�����RI�ZRPHQ�LQ�JURXS����DQG������±�LQ�JURXS����DQG�
F�VHFWLRQ�LQ�WKLV�JURXS�ZDV�FRQGXFWHG�E\�HPHUJHQF\�LQGLFDWLRQV�LQ������
RI� FDVHV��&RQFOXVLRQ��7KH�SHUFHQWDJH�RI�+,9� WUDQVPLVVLRQ� IURP�PRWKHU�
WR� FKLOG� LV� GLUHFWO\� UHODWHG� WR� WKH� TXDOLW\� RI� SUHYHQWLRQ��:KHQ� FDUU\LQJ�
RXW� D� WKUHH�VWDJH� SUHYHQWLRQ�RI�+,9� WUDQVPLVVLRQ� UDWH�ZDV� ������ LQ� WKH�
JURXS�RI�ZRPHQ�ZKR�GLG�QRW� UHFHLYH�$59V�GXULQJ�SUHJQDQF\��EXW�RQO\�
UHFHLYHG�SURSK\OD[LV�GXULQJ�ODERU��DV�ZHOO�DV�SUHYHQWLRQ�DFWLYLWLHV�WR�WKH�
FKLOG�DIWHU�ELUWK�UDWH�RI�+,9�WUDQVPLVVLRQ�ZDV��������$OPRVW�DOO�SUHJQDQW�
ZRPHQ�ZLWK�+,9�LQIHFWLRQ�VHW�¿WRSODWVHQWLF� LQVXI¿FLHQF\�PDQLIHVWHG�E\�
GDWD�RI�XOWUDVRXQG�RI�WKH�LQWUDXWHULQH�LQIHFWLRQ����������IHWDO�PDOQXWULWLRQ�
��������

ɉɍɌɂ�Ɋȿɒȿɇɂə�ɉɊɈȻɅȿɆɕ�ȻȿɋɉɅɈȾɂə�ɉɊɂ�
ɗɇȾɈɆȿɌɊɂɈɁȿ
Ⱥ�ȼ��Ʉɚɪɩɭɱɨɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɐ�ɋ��ɇɢɤɨɥɚɟɜɧɚ
Ȼɟɥɨɪɭɫɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɇɢɧɫɤ��
Ȼɟɥɨɪɭɫɶ

ȼɜɟɞɟɧɢɟ��ɗɧɞɨɦɟɬɪɢɨɡ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɱɢɫɥɭ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�
ɩɪɢɱɢɧ�ɠɟɧɫɤɨɝɨ�ɛɟɫɩɥɨɞɢɹ��ɨɛɧɚɪɭɠɢɜɚɹɫɶ�ɭ���±����ɢɧɮɟɪɬɢɥɶɧɵɯ�
ɩɚɰɢɟɧɬɨɤ�� ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɷɬɢɨɥɨɝɢɹ� ɢ� ɩɚɬɨɝɟɧɟɡ� ɞɚɧɧɨɝɨ�
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ɡɚɛɨɥɟɜɚɧɢɹ� ɜɵɹɫɧɟɧɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɩɪɢɦɟɧɹɟɦɵɟ� ɫɯɟɦɵ� ɥɟɱɟɧɢɹ�
ɧɟ�ɜɫɟɝɞɚ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɞɥɢɬɟɥɶɧɵɣ�ɷɮɮɟɤɬ��ɚ�ɨɫɧɨɜɧɨɣ�ɧɟɪɟɲɟɧɧɨɣ�
ɩɪɨɛɥɟɦɨɣ� ɹɜɥɹɸɬɫɹ� ɪɟɰɢɞɢɜɵ� ɷɧɞɨɦɟɬɪɢɨɡɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɬɢɦɢɡɚɰɢɹ�ɬɚɤɬɢɤɢ�ɜɟɞɟɧɢɹ�ɩɚɰɢɟɧɬɨɤ��ɫɬɪɚɞɚɸɳɢɯ�ɛɟɫɩɥɨɞɢɟɦ��
ɨɛɭɫɥɨɜɥɟɧɧɵɦ�ɝɟɧɢɬɚɥɶɧɵɦ�ɷɧɞɨɦɟɬɪɢɨɡɨɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɵɯ� ɡɚɞɚɱ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�
ɚɧɚɥɢɡ� ��� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɩɚɰɢɟɧɬɨɤ�� ɫɬɪɚɞɚɸɳɢɯ� ɛɟɫɩɥɨɞɢɟɦ��
ɨɛɭɫɥɨɜɥɟɧɧɵɦ� ɝɟɧɢɬɚɥɶɧɵɦ� ɷɧɞɨɦɟɬɪɢɨɡɨɦ�� Ɉɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ�
ɜɤɥɸɱɚɥɚ� ��� ɩɚɰɢɟɧɬɨɤ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɤɨɬɨɪɵɦ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɨɩɟɪɚɬɢɜɧɚɹ�ɥɚɩɚɪɨɫɤɨɩɢɹ��Ƚɪɭɩɩɚ�ɫɪɚɜɧɟɧɢɹ�ɜɤɥɸɱɚɥɚ�
��� ɩɚɰɢɟɧɬɨɤ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɤɨɬɨɪɵɦ� ɩɪɨɜɨɞɢɥɚɫɶ�
ɩɪɨɝɪɚɦɦɚ� ɷɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɨɝɨ� ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɚɤɟɬɚ�ɩɪɢɤɥɚɞɧɵɯ�ɩɪɨɝɪɚɦɦ�©0LFURVRIW�([FHO�����ª�ɢ�
©$WWH6WDWª��Ⱦɨɫɬɨɜɟɪɧɵɦɢ�ɫɱɢɬɚɥɢɫɶ�ɪɚɡɥɢɱɢɹ�ɩɪɢ�ɭɪɨɜɧɟ�ɡɧɚɱɢɦɨɫɬɢ�
S������� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɩɟɪɚɬɢɜɧɚɹ� ɥɚɩɚɪɨɫɤɨɩɢɹ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɢɧɞɭɤɬɨɪɨɜ� ɨɜɭɥɹɰɢɢ� ɨɤɚɡɵɜɚɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ�
ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɛɟɫɩɥɨɞɢɹ� ɩɪɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɥɟɝɤɢɯ� ɩɪɨɹɜɥɟɧɢɹɯ�
ɩɟɪɢɬɨɧɟɚɥɶɧɨɝɨ�ɢ�ɹɢɱɧɢɤɨɜɨɝɨ�ɷɧɞɨɦɟɬɪɢɨɡɚ��ɉɪɢ�ɩɟɪɢɬɨɧɟɚɥɶɧɨɦ�
ɷɧɞɨɦɟɬɪɢɨɡɟ� ,,,±,9� ɫɬɚɞɢɣ� ɢ� ɞɜɭɫɬɨɪɨɧɧɢɯ� ɷɧɞɨɦɟɬɪɢɨɢɞɧɵɯ�
ɤɢɫɬɚɯ� ɹɢɱɧɢɤɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɨɜɨɞɢɬɶ�
ɜ� ɰɟɥɹɯ� ɩɨɞɝɨɬɨɜɤɢ� ɤ� ɗɄɈ�� ɤɨɬɨɪɨɟ� ɧɟɨɛɯɨɞɢɦɨ� ɧɚɱɢɧɚɬɶ� ɤɚɤ�
ɦɨɠɧɨ� ɪɚɧɶɲɟ� ɩɨɫɥɟ� ɜɵɩɨɥɧɟɧɧɨɣ� ɨɩɟɪɚɰɢɢ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɗɄɈ�
ɩɪɢ� ɩɟɪɢɬɨɧɟɚɥɶɧɨɦ� ɷɧɞɨɦɟɬɪɢɨɡɟ� ,,,±,9� ɫɬɚɞɢɣ� ɢ� ɞɜɭɫɬɨɪɨɧɧɢɯ�
ɷɧɞɨɦɟɬɪɢɨɢɞɧɵɯ� ɤɢɫɬɚɯ� ɹɢɱɧɢɤɨɜ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɢɡɤɚɹ�� ȼɵɜɨɞɵ��
ɗɧɞɨɦɟɬɪɢɨɡ�ɜ�ɫɢɥɭ�ɦɧɨɝɨɮɚɤɬɨɪɧɨɫɬɢ��ɛɵɫɬɪɨɝɨ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�
ɢ� ɜɵɪɚɠɟɧɧɨɝɨ� ɫɩɚɟɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɞɚɟɬ� ɝɥɭɛɨɤɢɟ� ɧɚɪɭɲɟɧɢɹ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɡɞɨɪɨɜɶɹ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɧɟɨɛɯɨɞɢɦ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ�
ɩɨɞɯɨɞ�� ɨɫɧɨɜɚɧɧɵɣ�ɧɚ� ɤɚɤ�ɦɨɠɧɨ�ɪɚɧɧɟɦ�ɧɚɱɚɥɟ� ɬɟɪɚɩɢɢ�� ɚ� ɬɚɤɠɟ�
ɨɩɬɢɦɢɡɚɰɢɢ�ɜɵɛɨɪɚ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɬɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɦɚɧɢɮɟɫɬɚɰɢɢ�ɟɝɨ�ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�
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,QWURGXFWLRQ��(QGRPHWULRVLV�LV�DPRQJ�WKH�PRVW�FRPPRQ�FDXVHV�RI�IHPDOH�
LQIHUWLOLW\��EHLQJ�IRXQG�LQ���±����WKH�LQIHUWLOH�SDWLHQWV��%HFDXVH�DQ�HWLRORJ\�
DQG�SDWKRJHQHVLV�WKLV�GLVHDVH�DUH�IRXQG�RXW�LQVXI¿FLHQWO\��DSSOLHG�VFKHPHV�
RI� WUHDWPHQW� QRW� DOZD\V� SURYLGH� ORQJ� HIIHFW��$QG� WKH� PDLQ� XQUHVROYHG�
SUREOHP� LV� HQGRPHWULRVLV� UHFXUUHQFH��$LP�� 7KH� WDFWLFV� RSWLPL]DWLRQ� RI�
PDLQWDLQLQJ�WKH�SDWLHQWV�KDYLQJ�LQIHUWLOLW\�FDXVHG�E\�JHQLWDO�HQGRPHWULRVLV��
0DWHULDOV� DQG�PHWKRGV�� )RU� WKH� VROXWLRQ� RI� REMHFWLYHV� WKH� UHWURVSHFWLYH�
DQDO\VLV� RI� ��� FOLQLFDO� UHFRUGV� RI� WKH� SDWLHQWV� KDYLQJ� LQIHUWLOLW\� FDXVHG�
E\� JHQLWDO� HQGRPHWULRVLV� ZDV� FDUULHG� RXW�� 7KH�PDLQ� JURXS� LQFOXGHG� ���
SDWLHQWV� RI� UHSURGXFWLYH� DJH� E\�ZKLFK� WKH� RSHUDWLRQDO� ODSDURVFRS\�ZDV�
FDUULHG�RXW��7KH�JURXS�RI�FRPSDULVRQ�LQFOXGHG����SDWLHQWV�RI�UHSURGXFWLYH�
DJH�E\�ZKLFK� WKH�SURJUDP�RI�H[WUDFRUSRUDO� IHUWLOL]DWLRQ�ZDV�FDUULHG�RXW��
6WDWLVWLFDO�GDWD�SURFHVVLQJ�ZDV�FDUULHG�RXW�E\�QRQSDUDPHWULF�PHWKRGV�ZLWK�
XVH� RI� D� SDFNDJH� RI� WKH� DSSOLHG� SURJUDPV� ³0LFURVRIW� ([FHO� ����´� DQG�
³$WWH6WDW´��5HOLDEOH�GLVWLQFWLRQV�ZHUH�FRQVLGHUHG�DW�S�������5HVXOWV��7KH�
RSHUDWLRQDO�ODSDURVFRS\�ZLWK�WKH�VXEVHTXHQW�XVH�RI�DQ�RYXODWLRQ�LQGXFWRUV�
DSSHDUV� DQ� HIIHFWLYH� PHWKRG� RI� WUHDWPHQW� RI� LQIHUWLOLW\� DW� UDWKHU� HDV\�
PDQLIHVWDWLRQV�RI�HQGRPHWULRVLV��$W�,,,±,9�VWDJHV�SHULWRQHDO�HQGRPHWULRVLV�
DQG�RYDULDO�ELODWHUDO�HQGRPHWULDO�F\VWV�LW�LV�H[SHGLHQW�WR�FDUU\�RXW�VXUJLFDO�
WUHDWPHQW�DV�WKH�SUHSDUDWLRQ�IRU�H[WUDFRUSRUHDO�IHUWLOL]DWLRQ�ZKLFK�QHHGV�WR�
EH�EHJXQ�DV�VRRQ�DV�SRVVLEOH�DIWHU�WKH�H[HFXWHG�RSHUDWLRQ��7KH�HI¿FLHQF\�RI�
H[WUDFRUSRUHDO�IHUWLOL]DWLRQ�DW�,,,±,9�VWDJHV�SHULWRQHDO�HQGRPHWULRVLV�DQG�
RYDULDO�ELODWHUDO�HQGRPHWULDO�F\VWV�LV�UDWKHU�ORZ��&RQFOXVLRQ��(QGRPHWULRVLV�
RZLQJ� WR� WKH� IDVW� SURJUHVVLQJ� DQG� WKH� H[SUHVVHG� DGKHVLYH�SURFHVV� JLYHV�
GHHS� YLRODWLRQV� RI� UHSURGXFWLYH� KHDOWK�� ,Q� WKLV� UHJDUG� WKH� LQGLYLGXDO�
DSSURDFK�EDVHG�RQ�HDUO\�EHJLQQLQJ�RI�WKHUDS\��DQG�DOVR�RSWLPL]DWLRQ�RI�D�
FKRLFH�RI�WKH�WUHDWPHQW�WDFWLFV�GHSHQGLQJ�RQ�IHDWXUHV�RI�D�GLVHDVH�FRXUVH�
DQG�GHPRQVWUDWLRQ�RI�LWV�FOLQLFDO�PDQLIHVWDWLRQV�

ɉɊɂɆȿɇȿɇɂȿ�ɉɊȿɉȺɊȺɌȺ�ȾɂɎȿɊȿɅɂɇ��ɌɊɂɉɌɈɊȿɅɂɇ��
ȼ�Ʌȿɑȿɇɂɂ�ɉɊȿɀȾȿȼɊȿɆȿɇɇɈȽɈ�ɉɈɅɈȼɈȽɈ�
ɊȺɁȼɂɌɂə�ɐȿɇɌɊȺɅɖɇɈȽɈ�ȽȿɇȿɁȺ�ɍ�ȾȿȼɈɑȿɄ
Ⱥ�ɉ��Ⱦɚɧɢɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ȼ��Ʉɚɪɚɱɟɧɰɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɩɨɥɨɜɨɟ� ɪɚɡɜɢɬɢɟ� �ɉɉɊ�� ±� ɷɬɨ�
ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ� ɩɨɹɜɥɟɧɢɟɦ� ɜɬɨɪɢɱɧɵɯ�
ɩɨɥɨɜɵɯ�ɩɪɢɡɧɚɤɨɜ�ɭ�ɞɟɜɨɱɟɤ�ɞɨ��±��ɥɟɬ��ɉɉɊ�ɫɨɫɬɚɜɥɹɟɬ����±���ɨɬ�
ɜɫɟɣ� ɞɟɬɫɤɨɣ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɍ� ���� ɞɟɜɨɱɟɤ� ɩɨɥɧɚɹ�
ɮɨɪɦɚ� ɉɉɋ� ɨɛɭɫɥɨɜɥɟɧɚ� ɩɚɬɨɥɨɝɢɟɣ� ɐɇɋ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɧɚ� ɮɨɧɟ�
ɨɛɴɟɦɧɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��ɉɉɊ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɪɭɲɟɧɢɸ�
ɬɟɦɩɨɜ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɭɯɭɞɲɟɧɢɸ�
ɪɨɫɬɨɜɨɝɨ� ɩɪɨɝɧɨɡɚ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɚɤɬɭɚɥɶɧɨ� ɢɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ�
ɩɪɟɩɚɪɚɬɚ�Ⱦɢɮɟɪɟɥɢɧ� �ɬɪɢɩɬɨɪɟɥɢɧ�� ɧɚ� ɬɟɱɟɧɢɟ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ�
ɩɨɥɨɜɨɝɨ� ɫɨɡɪɟɜɚɧɢɹ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɝɟɧɟɡɚ� ɭ� ɞɟɜɨɱɟɤ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɜɥɢɹɧɢɹ�ɩɪɟɩɚɪɚɬɚ�Ⱦɢɮɟɪɟɥɢɧ��ɬɪɢɩɬɨɪɟɥɢɧ��
ɧɚ� ɬɟɱɟɧɢɟ� ɫɢɧɞɪɨɦɚ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ� ɩɨɥɨɜɨɝɨ� ɫɨɡɪɟɜɚɧɢɹ�
ɰɟɧɬɪɚɥɶɧɨɝɨ� ɝɟɧɟɡɚ� ɭ� ɞɟɜɨɱɟɤ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ�
ɨɬɞɟɥɟɧɢɹ�ɝɢɧɟɤɨɥɨɝɢɢ�ɊȾɄȻ�ɜ�ɩɟɪɢɨɞ�ɫ�ɮɟɜɪɚɥɹ������ɝ��ɩɨ�ɮɟɜɪɚɥɶ�
����� ɝ�� ɧɚɛɥɸɞɚɥɢɫɶ� ��� ɩɚɰɢɟɧɬɤɢ� ɫ� ɫɢɧɞɪɨɦɨɦ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ�
ɩɨɥɨɜɨɝɨ�ɪɚɡɜɢɬɢɹ��ɉɉɊ��ɰɟɧɬɪɚɥɶɧɨɝɨ�ɝɟɧɟɡɚ��ȼɨɡɪɚɫɬ�ɨɛɫɥɟɞɭɟɦɵɯ�
ɧɚ� ɦɨɦɟɧɬ� ɩɟɪɜɢɱɧɨɝɨ� ɨɛɪɚɳɟɧɢɹ� ɫɨɫɬɚɜɢɥ� ɨɬ� �� ɦɟɫɹɰɟɜ� ɞɨ� �� ɥɟɬ�
�ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɧɚ� ɦɨɦɟɧɬ� ɧɚɱɚɥɚ� ɬɟɪɚɩɢɢ� Ⱦɢɮɟɪɟɥɢɧɨɦ� �� ɝɨɞɚ�
ɢ� �� ɦɟɫɹɰɚ��� ɉɨ� ɞɚɧɧɵɦ�ɍɁɂ� ɦɚɥɨɝɨ� ɬɚɡɚ�� ɭ� ��� ɛɨɥɶɧɵɯ� ������� ɜ�
ɹɢɱɧɢɤɚɯ� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɫɨɡɪɟɜɚɸɳɢɟ� ɮɨɥɥɢɤɭɥɵ�� ɉɪɢ� ɨɰɟɧɤɟ�
ɫɬɟɩɟɧɢ�ɮɢɡɢɱɟɫɤɨɝɨ�ɢ�ɩɨɥɨɜɨɝɨ�ɫɨɡɪɟɜɚɧɢɹ�ɩɨ�Ɍɚɧɧɟɪɭ�ɭ����ɛɨɥɶɧɵɯ�
������ɨɬɦɟɱɚɥɨɫɶ�ɩɭɛɚɪɯɟ��ɭ���±�3E���ɭ���±�3E���ɭ���±�3E���Ɍɟɥɚɪɯɟ�
ɨɬɦɟɱɚɥɨɫɶ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ������� ɭ� ��� ɢɡ� ɧɢɯ� ±� ɢɡɨɥɢɪɨɜɚɧɧɨɟ�� ɭ�
���±�0D���ɭ���±�0D���ɭ���±�0D���ɭ���±�0D���Ɇɟɧɚɪɯɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɭ�
�� ɩɚɰɢɟɧɬɨɤ� ������� ɭ� �� ɛɨɥɶɧɵɯ�±� ɫ� ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɨɣ� ɝɚɦɚɪɬɨɦɨɣ�
ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ��±���ɦɟɫɹɰɟɜ��ɭ���ɛɨɥɶɧɵɯ�±�ɜ��±��ɥɟɬ��ɭ���ɩɚɰɢɟɧɬɨɤ�
±� ɜ� �±�� ɥɟɬ�� Ʉɨɫɬɧɵɣ� ɜɨɡɪɚɫɬ� ɧɚ� ɦɨɦɟɧɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɩɟɪɟɠɚɥ�
ɩɚɫɩɨɪɬɧɵɣ�ɧɚ��±����ɝɨɞɚ�ɭ����ɛɨɥɶɧɵɯ���������ɍ�ɜɫɟɯ�ɨɛɫɥɟɞɭɟɦɵɯ�
ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�ɩɨɜɵɲɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɝɨɧɚɞɨɬɪɨɩɧɵɯ� ɝɨɪɦɨɧɨɜ�
�ɅȽ��ɎɋȽ��ɢ�ɷɫɬɪɚɞɢɨɥɚ��Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɩɨɜɵɲɟɧɢɟ�ɝɨɧɚɞɨɬɪɨɩɢɧɨɜ�
ɛɵɥɨ� ɨɬɦɟɱɟɧɨ� ɭ� ɩɚɰɢɟɧɬɤɢ� ɫ� ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɨɣ� ɝɚɦɚɪɬɨɦɨɣ� ɜ�
ɜɨɡɪɚɫɬɟ� �� ɥɟɬ� ɭɪɨɜɟɧɶ� ɅȽ� ɫɨɫɬɚɜɢɥ� ��� ɦȿɞ�ɦɥ�� ɎɋȽ� ±� ����� ɦȿɞ�
ɦɥ�� ɷɫɬɪɚɞɢɨɥ� ±� ����� ɩɦɨɥɶ�ɥ�� ȼɫɟ� ɩɚɰɢɟɧɬɤɢ� ɩɨɥɭɱɚɥɢ� ɬɟɪɚɩɢɸ�
Ⱦɢɮɟɪɟɥɢɧɨɦ��ɬɪɢɩɬɨɪɟɥɢɧɨɦ��ɜ�ɞɨɡɢɪɨɜɤɟ������ɦɝ���ɪɚɡ�ɜ����ɞɧɟɣ�
ɞɨ� ɩɟɪɢɨɞɚ�� ɤɨɝɞɚ� ɤɨɫɬɧɵɣ� ɜɨɡɪɚɫɬ� ɫɪɚɜɧɹɟɬɫɹ� ɫ� ɩɚɫɩɨɪɬɧɵɦ� �ɞɨ���
ɥɟɬ���Ɍɚɤɠɟ�ɜɫɟɦ�ɩɚɰɢɟɧɬɤɚɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɆɊɌ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��ɩɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɤɨɬɨɪɨɝɨ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ����ɛɨɥɶɧɵɯ�������ɫ�ɧɚɥɢɱɢɟɦ�
ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɨɣ�ɝɚɦɚɪɬɨɦɵ��ɪɚɡɦɟɪ�ɤɨɬɨɪɨɣ�ɫɨɫɬɚɜɢɥ��±��ɦɦ��ɗɬɚ�
ɝɪɭɩɩɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɨɰɟɧɢɜɚɥɚɫɶ�ɩɨ�ɢɡɦɟɧɟɧɢɹɦ�ɪɚɡɦɟɪɚ�ɨɩɭɯɨɥɢ�
ɜ� ɬɟɱɟɧɢɟ� ɬɟɪɚɩɢɢ� ɩɪɟɩɚɪɚɬɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ� ɬɟɪɚɩɢɢ�
ɨɰɟɧɢɜɚɥɢɫɶ� ɱɟɪɟɡ� �±��� ɦɟɫɹɰɟɜ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɟɩɚɪɚɬɚ�� Ɉɞɧɚɤɨ�
ɭɠɟ� ɱɟɪɟɡ� �� ɧɟɞɟɥɢ� ɩɪɨɢɡɨɲɥɚ� ɧɨɪɦɚɥɢɡɚɰɢɹ� ɝɨɧɚɞɨɬɪɨɩɢɧɨɜ��
ɑɟɪɟɡ� �� ɦɟɫɹɰɟɜ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ������� ɩɪɢ� ɍɁɂ� ɦɚɥɨɝɨ� ɬɚɡɚ�
ɜɢɡɭɚɥɢɡɢɪɨɜɚɥɢɫɶ�ɬɨɥɶɤɨ�ɩɪɢɦɨɪɞɢɚɥɶɧɵɟ�ɮɨɥɥɢɤɭɥɵ�ɪɚɡɦɟɪɨɦ�ɞɨ�
�±�� ɦɦ�� ɭɦɟɧɶɲɢɥɫɹ� ɨɛɴɟɦ� ɝɨɧɚɞ�� ɢ� ɢɫɱɟɡɥɢ� ɦɟɧɫɬɪɭɚɰɢɢ�� ɋɩɭɫɬɹ�
��� ɦɟɫɹɰɟɜ�� ɩɨ� ɞɚɧɧɵɦ� ɍɁɂ� ɦɨɥɨɱɧɵɯ� ɠɟɥɟɡ�� ɨɛɴɟɦ� ɠɟɥɟɡɢɫɬɨɣ�
ɬɤɚɧɢ� ɭɦɟɧɶɲɢɥɫɹ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ������� ɬɨɥɶɤɨ� ɠɢɪɨɜɚɹ� ɬɤɚɧɶ�
ɜɢɡɭɚɥɢɡɢɪɨɜɚɥɚɫɶ� ɭ� �� ɛɨɥɶɧɵɯ� ������� Ɍɚɤɠɟ� ɱɟɪɟɡ� ��� ɦɟɫɹɰɟɜ�
ɭ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɨɣ� ɝɚɦɚɪɬɨɦɨɣ� ɭɦɟɧɶɲɢɥɫɹ� ɨɛɴɟɦ�
ɨɩɭɯɨɥɢ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ��±���� ɭ� ɜɫɟɯ� ��� ɩɚɰɢɟɧɬɨɤ�� ɭɦɟɧɶɲɢɥɨɫɶ�
ɫɨɨɬɧɨɲɟɧɢɟ� ɤɨɫɬɧɨɝɨ� ɢ� ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɭ� ��� ɛɨɥɶɧɵɯ�
�������� ȼɵɜɨɞɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɞɥɢɬɟɥɶɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɟɩɚɪɚɬɚ�
Ⱦɢɮɟɪɟɥɢɧ� ɨɬɦɟɱɟɧɨ� ɭɦɟɧɶɲɟɧɢɟ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɜɬɨɪɢɱɧɵɯ�
ɩɨɥɨɜɵɯ� ɩɪɢɡɧɚɤɨɜ�� ɢɫɱɟɡɧɨɜɟɧɢɟ� ɦɟɧɫɬɪɭɚɰɢɢ�� ɭɦɟɧɶɲɟɧɢɟ�
ɪɚɡɦɟɪɚ� ɨɛɴɟɦɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɝɢɩɨɬɚɥɚɦɭɫɚ�� ɚ� ɬɚɤɠɟ� ɢɡɦɟɧɟɧɢɟ�
ɫɨɨɬɧɨɲɟɧɢɹ�ɤɨɫɬɧɨɝɨ�ɢ�ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�
ɭɥɭɱɲɟɧɢɸ�ɪɨɫɬɨɜɨɝɨ�ɩɪɨɝɧɨɡɚ�

86(�2)�7+(�'58*�',)(5(/,1��75,3725(/,1��,1�7+(�
75($70(17�2)�35(0$785(�6(;8$/�'(9(/230(17�,1�
*,5/6�2)�&(175$/�25,*,1
$�3��'DQLORYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�,�9��.DUDFKHQWVRYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3UHFRFLRXV� VH[XDO� GHYHORSPHQW� �&3'�� ±� WKLV� V\QGURPH�
FKDUDFWHUL]HG� E\� WKH� DSSHDUDQFH� RI� VHFRQGDU\� VH[XDO� FKDUDFWHULVWLFV� LQ�
JLUOV��±��\HDUV��335�LV����±���RI�DOO�FKLOGKRRG�J\QHFRORJLFDO�SDWKRORJ\��
����RI�JLUOV�FRPSOHWH�IRUP�RI�333�GXH�WR�SDWKRORJ\�RI�WKH�&16��LQFOXGLQJ�
WKH� EDFNJURXQG� RI� VSDFH�RFFXS\LQJ� OHVLRQV� RI� WKH� EUDLQ�� 335� OHDGV� WR�
GLVUXSWLRQ� RI� WKH� UDWH� RI� IRUPDWLRQ� RI� WKH� UHSURGXFWLYH� V\VWHP� DQG� WKH�
GHWHULRUDWLRQ� RI� WKH� JURZWK� IRUHFDVW�� DQG� WKHUHIRUH� WKH� DFWXDO� VWXG\� RI�
WKH� LQÀXHQFH� RI� WKH� GUXJ�'LIHUHOLQ� �WULSWRUHOLQ�� IRU� D� FHQWUDO� SUHFRFLRXV�
SXEHUW\�LQ�JLUOV�JHQHVLV��$LP��6WXG\�RI�WKH�LQÀXHQFH�RI�WKH�GUXJ�'LIHUHOLQ�
�WULSWRUHOLQ��IRU�D�V\QGURPH�RI�SUHFRFLRXV�SXEHUW\�LQ�JLUOV�RI�FHQWUDO�RULJLQ��
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0DWHULDOV�DQG�PHWKRGV��2Q�WKH�EDVLV�RI�WKH�'HSDUWPHQW�RI�*\QHFRORJ\�RI�
RXU�KRVSLWDO�EHWZHHQ�)HEUXDU\������DQG�)HEUXDU\������ZHUH�REVHUYHG����
SDWLHQWV�ZLWK� WKH� V\QGURPH� RI� SUHPDWXUH� VH[XDO� GHYHORSPHQW� �&3'�� RI�
FHQWUDO�RULJLQ��$JH�VXUYH\HG�DW�WKH�WLPH�RI�SULPDU\�WUHDWPHQW�UDQJHG�IURP�
��PRQWKV�WR���\HDUV��PHDQ�DJH�DW�LQLWLDWLRQ�RI�WKHUDS\�'LIHUHOLQ���\HDUV�DQG�
��PRQWKV���$FFRUGLQJ�SHOYLF�XOWUDVRXQG�LQ����SDWLHQWV��������ZHUH�IRXQG�
LQ�WKH�RYDULHV�RI�PDWXUH�IROOLFOHV��,Q�DVVHVVLQJ�WKH�GHJUHH�RI�SK\VLFDO�DQG�
7DQQHU�SXEHUW\�LQ����SDWLHQWV�������QRWHG�SXEDUKH��\���±�3E���DQG���±�3E��
\���±�3E���7KHODUFKH�QRWHG�LQ����SDWLHQWV�����������RI�WKHP�LQ�LVRODWLRQ�
IURP� WKH� ��� ±�0D��� DQG� �� ±�0D�� LQ� �� ±�0D��� DW� �� ±�0D���0HQDUFKH�
REVHUYHG�LQ���SDWLHQWV��������LQ���SDWLHQWV�ZLWK�K\SRWKDODPLF�KDPDUWRPD�
DJHG��±���PRQWKV�����SDWLHQWV��±��\HDUV�����SDWLHQWV�DW��±��\HDUV��%RQH�DJH�
DW�WKH�WLPH�RI�WKH�VWXG\�DKHDG�SDVVSRUW��±����\HDUV�LQ����SDWLHQWV���������
$OO�WKH�VXEMHFWV�ZHUH�LGHQWL¿HG�LQFUHDVLQJ�FRQFHQWUDWLRQV�RI�JRQDGRWURSLQV�
�/+�� )6+�� DQG� HVWUDGLRO�� 0D[LPL]LQJ� JRQDGRWURSLQV� ZDV� REVHUYHG� LQ�
SDWLHQWV� ZLWK� K\SRWKDODPLF� KDPDUWRPD� DW� DJH� �� ZDV� ��� P(G�PO� /+��
)6+�±������P,8�PO��HVWUDGLRO�±������SPRO�O��$OO�SDWLHQWV�UHFHLYHG�WKHUDS\�
'LIHUHOLQ��WULSWRUHOLQ��DW�D�GRVDJH�RI������PJ���WLPH�LQ����GD\V�SULRU�WR�WKH�
SHULRG�ZKHQ�WKH�ERQH�DJH�LV�HTXDO�WR�WKH�SDVVSRUW��XQGHU����\HDUV���$OVR��
DOO�SDWLHQWV�SHUIRUPHG�EUDLQ�05,��WKH�UHVXOWV�RI�ZKLFK�ZHUH�LGHQWL¿HG�LQ�
��� SDWLHQWV� ������ZLWK� WKH� SUHVHQFH� RI� D� K\SRWKDODPLF� KDPDUWRPD�� WKH�
VL]H�RI�ZKLFK�ZDV�����PP��7KLV�JURXS� LV� IXUWKHU� HYDOXDWHG� IRU� FKDQJHV�
LQ� WXPRU� VL]H�GXULQJ�GUXJ� WKHUDS\��5HVXOWV��7KH� UHVXOWV� RI� WKHUDS\�ZHUH�
HYDOXDWHG�DIWHU��±���PRQWKV�RI�WKH�GUXJ��+RZHYHU��DIWHU���ZHHNV�WKHUH�ZDV�
D�QRUPDOL]DWLRQ�RI�JRQDGRWURSLQV��$IWHU���PRQWKV�����SDWLHQWV��������IRU�
SHOYLF�XOWUDVRXQG�YLVXDOL]HG�RQO\�SULPRUGLDO�IROOLFOHV��XS�WR��±��PP��DQG�
UHGXFHG�WKH�DPRXQW�RI�JRQDG�GLVDSSHDUHG�PHQVWUXDWLRQ��$IWHU����PRQWKV��
DFFRUGLQJ� WR� XOWUDVRXQG� EUHDVW� JODQGXODU� WLVVXH� YROXPH� GHFUHDVHG� LQ� ���
SDWLHQWV� ������� RQO\� DGLSRVH� WLVVXH�ZDV� YLVXDOL]HG� LQ� �� SDWLHQWV� �������
$OVR�� DIWHU����PRQWKV� IRU�SDWLHQWV�ZLWK�K\SRWKDODPLF�KDPDUWRPD� WXPRU�
YROXPH� GHFUHDVHG� E\� ��±���� IRU� DOO� ��� SDWLHQWV�� DQG� GHFUHDVHG� ERQH�
UDWLR� FKURQRORJLFDO� DJH� ��� SDWLHQWV� �������� &RQFOXVLRQ��$V� D� UHVXOW� RI�
WKH�SURORQJHG�XVH�RI� WKH�GUXJ�'LIHUHOLQ�PDUNHG�GHFUHDVH� LQ� WKH�VHYHULW\�
RI� VHFRQGDU\� VH[XDO� FKDUDFWHULVWLFV�� WKH� GLVDSSHDUDQFH� RI� PHQVWUXDWLRQ��
UHGXFLQJ� WKH�VL]H�RI� WKH�EXON�RI�HGXFDWLRQ�RI� WKH�K\SRWKDODPXV��DV�ZHOO�
DV�WKH�UDWLR�EHWZHHQ�ERQH�DQG�FKURQRORJLFDO�DJH��ZKLFK�OHDGV�WR�LPSURYHG�
JURZWK�IRUHFDVW�

ɊȿɉɊɈȾɍɄɌɂȼɇɕɃ�ɉɈɌȿɇɐɂȺɅ�ɀȿɇɓɂɇ�ɋ�
ɗɆȻɈɅɂɁȺɐɂȿɃ�ɆȺɌɈɑɇɕɏ�ȺɊɌȿɊɂɃ�ɉɈ�ɉɈȼɈȾɍ�
ɆɂɈɆɕ�ɆȺɌɄɂ�ȼ�ȺɇȺɆɇȿɁȿ
ɉɢɧɱɭɤ�Ɍ�ȼ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ɏ��Ɇɨɠɟɣɤɨ
Ȼɟɥɨɪɭɫɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɇɢɧɫɤ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� Ɇɢɨɦɚ� ɦɚɬɤɢ� ɨɫɬɚɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ� ɨɩɭɯɨɥɶɸ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ�� ɱɚɫɬɨ�
ɜɵɹɜɥɹɟɬɫɹ� ɭ� ɦɨɥɨɞɵɯ� ɠɟɧɳɢɧ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɧɟɪɟɚɥɢɡɨɜɚɧɧɨɣ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɟɣ�� ȼ� ɷɬɨɦ� ɩɥɚɧɟ� ɨɫɨɛɵɣ� ɢɧɬɟɪɟɫ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɧɨɜɵɣ� ɦɟɬɨɞ� ɟɟ� ɥɟɱɟɧɢɹ� ±� ɷɦɛɨɥɢɡɚɰɢɹ� ɦɚɬɨɱɧɵɯ�
ɚɪɬɟɪɢɣ� �ɗɆȺ��� ɩɨɡɜɨɥɹɸɳɢɣ� ɫɨɯɪɚɧɢɬɶ� ɦɚɬɤɭ�� ɚ�� ɡɧɚɱɢɬ��
ɦɟɧɫɬɪɭɚɥɶɧɭɸ� ɢ� ɪɟɩɪɨɞɭɤɬɢɜɧɭɸ� ɮɭɧɤɰɢɢ� ɠɟɧɳɢɧ�� Ɉɞɧɚɤɨ�
ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɨɫɬɨɹɧɢɟ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɢ� ɩɨɫɥɟ�
ɗɆȺ� ɨɫɬɚɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɫɚɦɵɯ� ɞɢɫɤɭɬɚɛɟɥɶɧɵɯ� ɜɨɩɪɨɫɨɜ� ɫɪɟɞɢ�
ɭɱɟɧɵɯ�� ɡɚɧɢɦɚɸɳɢɯɫɹ� ɞɚɧɧɨɣ� ɬɟɦɚɬɢɤɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɤɚ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɠɟɧɳɢɧ� ɫ� ɷɦɛɨɥɢɡɚɰɢɟɣ�
ɦɚɬɨɱɧɵɯ� ɚɪɬɟɪɢɣ� �ɗɆȺ�� ɩɨ� ɩɨɜɨɞɭ� ɦɢɨɦɵ� ɦɚɬɤɢ� ɜ� ɚɧɚɦɧɟɡɟ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɨɫɧɨɜɭ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɥɨɠɟɧ�
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ɦɟɞɢɰɢɧɫɤɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ� ��� ɩɚɰɢɟɧɬɨɤ�
ɫ�ɦɢɨɦɨɣ�ɦɚɬɤɢ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɢ�ɥɟɱɟɧɢɢ�ɦɟɬɨɞɨɦ�
ɗɆȺ� ɜ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� ɍɁ� ©�� ȽɄȻª� ɫ� ����� ɩɨ� �����
ɝɨɞɵ�� ɚ� ɬɚɤɠɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɰɟɥɶɸ� ɜɵɹɜɥɟɧɢɹ� ɭ� ɧɢɯ�
ɠɟɥɚɧɢɹ�ɪɟɚɥɢɡɨɜɚɬɶ�ɫɜɨɣ�ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ�ɩɨɬɟɧɰɢɚɥ�ɩɨɫɥɟ�ɗɆȺ�ɢ�
ɧɚɫɬɭɩɥɟɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɪɨɞɨɜ�ɩɨɫɥɟ�ɗɆȺ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɤ� ɫɨɫɬɚɜɢɥ� ��������� ɝɨɞɚ�� ɢɡ� ɧɢɯ� ɜ� ɮɟɬɪɢɥɶɧɨɦ�
ɜɨɡɪɚɫɬɟ� �ɞɨ� ��� ɥɟɬ�� ɧɚɯɨɞɢɥɢɫɶ� ���� ɜ� ɩɪɟɞɦɟɧɨɩɚɭɡɚɥɶɧɨɦ� ±� ���
ɠɟɧɳɢɧ�� ɋɨɱɟɬɚɧɢɟ� ɦɢɨɦɵ� ɦɚɬɤɢ� ɫ� ɛɟɫɩɥɨɞɢɟɦ� ɤɚɤ� ɨɫɧɨɜɧɨɟ�
ɩɨɤɚɡɚɧɢɟ�ɤ�ɩɪɨɜɟɞɟɧɢɸ�ɗɆȺ�ɨɬɦɟɱɟɧɨ�ɭ���ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɠɟɧɳɢɧ�
���������ɂɡ�ɧɢɯ�ɭ�����������ɩɨɫɥɟ�ɗɆȺ�ɧɚɫɬɭɩɢɥɚ�ɛɟɪɟɦɟɧɧɨɫɬɶ��ɍ�
�� ������ɠɟɧɳɢɧɵ�ɨɧɚ� ɡɚɤɨɧɱɢɥɚɫɶ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɦ�ɜɵɤɢɞɵɲɟɦ�
ɧɚ� ɫɪɨɤɟ� ɞɨ� ��� ɧɟɞɟɥɶ�� ɭ� �� ������ ±� ɦɟɞɢɰɢɧɫɤɢɦ� ɚɛɨɪɬɨɦ� ɩɨ�
ɫɨɛɫɬɜɟɧɧɨɦɭ�ɠɟɥɚɧɢɸ��ɭ���������ɠɟɧɳɢɧ�±�ɪɨɞɚɦɢ��Ɋɨɞɨɪɚɡɪɟɲɟɧɵ�
ɱɟɪɟɡ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɪɨɞɨɜɵɟ� ɩɭɬɢ� �� ɠɟɧɳɢɧɵ�� ɩɭɬɟɦ� ɩɥɚɧɨɜɨɝɨ�
ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ� �ɜɜɢɞɭ� ɫɨɱɟɬɚɧɧɵɯ� ɩɨɤɚɡɚɧɢɣ�� ±� �� ɠɟɧɳɢɧɚ��

ȼɵɜɨɞɵ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɥɚɝɚɟɦ��
ɱɬɨ� ɗɆȺ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɦɟɬɨɞ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ��ɗɆȺ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɟɦ�
ɤ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɪɨɞɚɦ�� ɇɚɫɬɭɩɢɜɲɢɟ� ɩɨɫɥɟ� ɧɟɟ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɢ�
ɪɨɞɵ� ɩɪɨɬɟɤɚɸɬ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ�� Ɉɞɧɚɤɨ� ɜɜɢɞɭ� ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ�
ɤɥɢɧɢɱɟɫɤɨɝɨ�ɨɛɨɫɧɨɜɚɧɢɹ��ɞɥɹ�ɗɆȺ�ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ�ɧɚɩɪɚɜɥɹɬɶ�
ɩɨɜɬɨɪɧɨɪɨɞɹɳɢɯ�ɠɟɧɳɢɧ�

5(352'8&7,9(�327(17,$/�2)�:20(1�$)7(5�
(0%2/,=$7,21�2)�87(5,1(�$57(5,(6�)25�87(5,1(�
),%52,'6
3LQFKXN�7�9�
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��/�)��0RJHLNR
%HODUXVVLDQ�6WDWH�0HGLFDO�8QLYHUVLW\��0LQVN��%HODUXV

,QWURGXFWLRQ��8WHULQH�)LEURLGV�UHPDLQV�WKH�PRVW�FRPPRQ�EHQLJQ�WXPRU�RI�
WKH�IHPDOH�JHQLWDO�RUJDQV��LV�IUHTXHQWO\�VHHQ�LQ�\RXQJ�ZRPHQ��FRPELQHG�
ZLWK�XQUHDOL]HG�UHSURGXFWLYH�IXQFWLRQ��,Q�WKLV�UHJDUG��RI�SDUWLFXODU�LQWHUHVW�
LV�D�QHZ�PHWKRG�WR�WUHDW�LW�±�XWHULQH�DUWHU\�HPEROL]DWLRQ��8$(���HQDEOLQJ�
\RX� WR�VDYH� WKH�XWHUXV��DQG��KHQFH��PHQVWUXDO�DQG� UHSURGXFWLYH� IXQFWLRQ�
RI�ZRPHQ��+RZHYHU��WKH�FXUUHQW�VWDWH�RI�UHSURGXFWLYH�IXQFWLRQ�DIWHU�8$(�
UHPDLQV�RQH�RI�WKH�PRVW�GHEDWHG�LVVXHV�DPRQJ�VFLHQWLVWV�LQYROYHG�LQ�WKLV�
VXEMHFW��$LP�� ȿYDOXDWLRQ� RI� WKH� UHSURGXFWLYH� SRWHQWLDO� RI� ZRPHQ� ZLWK�
XWHULQH�DUWHU\�HPEROL]DWLRQ��8$(��IRU�XWHULQH�P\RPD�LQ�KLVWRU\��0DWHULDOV�
DQG�PHWKRGV��7KH�SUHVHQW� VWXG\� ODLG�D� UHWURVSHFWLYH�DQDO\VLV�RI�PHGLFDO�
UHFRUGV����SDWLHQWV�ZLWK�XWHULQH�P\RPD�ZKR�ZHUH�H[DPLQHG�DQG�WUHDWHG�
E\� HPEROL]DWLRQ� LQ� J\QHFRORJLFDO� GHSDUWPHQW�.0�³*.%��´� IURP������
WR�������DV�ZHOO�DV�D�VXUYH\�RI�SDWLHQWV�LQ�RUGHU�WR�LGHQWLI\�WKHLU�GHVLUH�WR�
UHDOL]H�WKHLU�UHSURGXFWLYH�SRWHQWLDO�(0$�DQG�DIWHU�SUHJQDQF\�DQG�FKLOGELUWK�
DIWHU�8$(��5HVXOWV��7KH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�ZDV����������\HDUV��
RI�ZKLFK�IHWULOQRP��EHIRUH�DJH����\HDUV��ZHUH����LQ�SUHPHQRSDXVDO�±����
ZRPHQ��7KH�FRPELQDWLRQ�RI�XWHULQH�¿EURLGV�ZLWK� LQIHUWLOLW\�DV� WKH�PDLQ�
LQGLFDWLRQV� IRU� HPEROL]DWLRQ�ZDV�REVHUYHG� LQ� �� RI� WKH�ZRPHQ� VXUYH\HG�
���������2I� WKHVH���� ��������DIWHU�8$(�SUHJQDQF\�� ,Q��� ������ZRPHQ�
LW�HQGHG�LQ�PLVFDUULDJH�XS�WR����ZHHNV��LQ���������±�D�PHGLFDO�DERUWLRQ�
RQ�WKHLU�RZQ��LQ���������ZRPHQ�±�FKLOGELUWK��5RGRUD]UHVKHQ\�YDJLQDOO\�
��ZRPHQ� E\� HOHFWLYH�&DHVDUHDQ� VHFWLRQ� �GXH� WR� FRPELQHG� UHDGLQJ�� ±� ��
ZRPDQ��&RQFOXVLRQ��%DVHG�RQ�WKH�UHVXOWV�RI�RXU�VWXG\�VXJJHVW�WKDW�(0$�
FDQ� EH� UHJDUGHG� DV� D�PHWKRG� RI� UHVWRULQJ� UHSURGXFWLYH� SRWHQWLDO�� (0$�
LV� QRW� D� FRQWUDLQGLFDWLRQ� IRU� SUHJQDQF\� DQG� FKLOGELUWK�� &DPH� DIWHU� KHU�
SUHJQDQF\�DQG�FKLOGELUWK�RFFXU�SK\VLRORJLFDOO\��+RZHYHU��GXH�WR�ODFN�RI�
FOLQLFDO�MXVWL¿FDWLRQ�IRU�(0$�SUHIHUDEOH�WR�GLUHFW�PXOWLSDURXV�ZRPHQ�

ɂɋɉɈɅɖɁɈȼȺɇɂȿ�ɆɍɄɈɅɂɌɂɄɈȼ�ȾɅə�
ȼɈɋɋɌȺɇɈȼɅȿɇɂə�ɊȿɈɅɈȽɂɂ�ɐȿɊȼɂɄȺɅɖɇɈɃ�ɋɅɂɁɂ�
ɉɊɂ�ɒȿȿɑɇɈɆ�ȻȿɋɉɅɈȾɂɂ
Ⱥ�Ⱥ��Ɇɭɧɚɜɢɪɨɜɚ��ə�ɇ��ɉɚɜɥɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ɇ�Ⱥ��ɂɥɢɡɚɪɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɪɟɞɢ� ɮɚɤɬɨɪɨɜ� ɛɟɫɩɥɨɞɢɹ� ɧɚ� ɩɚɬɨɥɨɝɢɸ� ɲɟɣɤɢ� ɦɚɬɤɢ�
ɩɪɢɯɨɞɢɬɫɹ�ɨɬ���ɞɨ����ɫɥɭɱɚɟɜ��ɒɟɣɤɚ�ɦɚɬɤɢ�ɢɝɪɚɟɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�
ɩɪɨɰɟɫɫɟ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ��ɐɟɪɜɢɤɚɥɶɧɚɹ�ɫɥɢɡɶ��ɐɋ��±�
ɜɚɠɧɵɣ�ɤɨɦɩɨɧɟɧɬ�ɱɟɥɨɜɟɱɟɫɤɨɣ�ɮɟɪɬɢɥɶɧɨɫɬɢ�ɢ�ɢɝɪɚɟɬ�ɤɚɤ�ɦɢɧɢɦɭɦ�
ɞɜɟ�ɨɱɟɧɶ�ɜɚɠɧɵɟ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�ɪɨɥɢ�ɜ�ɟɟ�ɨɛɟɫɩɟɱɟɧɢɢ��ɩɟɪɜɨɟ�±�
ɐɋ�ɧɟɨɛɯɨɞɢɦɚ�ɞɥɹ�ɜɵɠɢɜɚɧɢɹ�ɢ�ɩɟɪɟɞɜɢɠɟɧɢɹ�ɫɩɟɪɦɵ��ɜɬɨɪɨɟ�±�ɐɋ�
±� ɷɬɨ� ©ɛɢɨɥɨɝɢɱɟɫɤɢɣ� ɤɥɚɩɚɧª�� ɤɨɬɨɪɵɣ� ɞɨɫɬɚɜɥɹɟɬ� ɫɩɟɪɦɚɬɨɡɨɢɞɵ�
ɜ� ɦɚɬɤɭ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɦɨɦɟɧɬɵ� ɰɢɤɥɚ� ɢ� ɩɪɟɞɨɬɜɪɚɳɚɟɬ� ɢɯ�
ɩɪɨɧɢɤɧɨɜɟɧɢɟ�ɜ�ɞɪɭɝɢɟ�ɞɧɢ��ɋɯɨɠɟɟ�ɫɬɪɨɟɧɢɟ��ɫɨɫɬɚɜ�ɢ�ɪɟɨɥɨɝɢɱɟɫɤɢɟ�
ɫɜɨɣɫɬɜɚ�ɢɦɟɟɬ�ɢ�ɫɟɤɪɟɬ�ɛɪɨɧɯɢɚɥɶɧɨɝɨ�ɞɟɪɟɜɚ�±�ɦɨɤɪɨɬɚ��Ʌɨɝɢɱɧɨ��
ɱɬɨ� ɩɪɟɩɚɪɚɬɨɦ� ɜɵɛɨɪɚ�� ɤɨɬɨɪɵɣ� ɫɦɨɝ� ɛɵ� ɩɨɜɥɢɹɬɶ� ɧɚ� ɪɟɨɥɨɝɢɸ�
ɐɋ�� ɫɬɚɥ� ɦɭɤɨɥɢɬɢɤ� �ɮɥɭɢɦɭɰɢɥ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɬɟɪɚɩɢɢ� ɲɟɟɱɧɨɝɨ� ɛɟɫɩɥɨɞɢɹ� ɩɭɬɟɦ� ɩɪɢɦɟɧɟɧɢɹ�
ɦɭɤɨɥɢɬɢɤɨɜ� ɩɨ� ɮɢɡɢɤɚɥɶɧɵɦ�� ɯɢɦɢɱɟɫɤɢɦ� ɫɜɨɣɫɬɜɚɦ� ɐɋ� ɢ�
ɩɨɫɤɨɢɬɚɥɶɧɨɦɭ�ɬɟɫɬɭ��ɢɡɭɱɢɬɶ�ɫɨɫɬɨɹɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɝɭɦɨɪɚɥɶɧɨɝɨ�
ɡɜɟɧɚ� ɢɦɦɭɧɢɬɟɬɚ� �ɂɅ��� ɂɅ��� ɂɅ���� ɚ� ɬɚɤɠɟ� ɭɪɨɜɟɧɶ� ɦɚɬɪɢɤɫɧɵɯ�
ɦɟɬɚɥɥɨɩɪɨɬɟɚɡ� �003��� ɆɆɊ��� ɞɨ� ɢ� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɚɰɢɟɧɬɨɤ� ɫ� ɲɟɟɱɧɵɦ�
ɮɚɤɬɨɪɨɦ�ɛɟɫɩɥɨɞɢɹ��ȼ�ɝɪɭɩɩɭ�ɤɨɧɬɪɨɥɹ�ɜɨɲɥɢ����ɡɞɨɪɨɜɵɯ�ɠɟɧɳɢɧ�
ɩɟɪɟɞ� ɩɥɚɧɢɪɭɟɦɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɶɸ� ɛɟɡ� ɩɚɬɨɥɨɝɢɢ� ɲɟɣɤɢ�� Ƚɪɭɩɩɭ�
ɫɪɚɜɧɟɧɢɹ�ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɨɤ�ɫ�ɲɟɟɱɧɵɦ�ɮɚɤɬɨɪɨɦ�ɛɟɫɩɥɨɞɢɹ��
ɩɨɥɭɱɚɜɲɢɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɥɟɱɟɧɢɹ�ɬɨɥɶɤɨ�ȼɚɝɢɧɨɪɦ�ɋ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɩɚɰɢɟɧɬɨɤ� ɫɨɫɬɚɜɢɥ� ��������� ɝɨɞɚ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɛɟɫɩɥɨɞɢɹ� ±� ɨɬ� ��
ɞɨ���ɥɟɬ��ȼɫɟ�ɨɛɫɥɟɞɨɜɚɧɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɚɥɝɨɪɢɬɦɨɦ��ɢɫɤɥɸɱɟɧɵ�
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ɞɪɭɝɢɟ� ɮɚɤɬɨɪɵ� ɛɟɫɩɥɨɞɢɹ�� ɫɩɟɪɦɚ� ɩɨɥɨɜɨɝɨ� ɩɚɪɬɧɟɪɚ� ɮɟɪɬɢɥɶɧɚ��
ɰɟɧɬɪɚɥɶɧɵɟ� ɢ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɟ� ɝɨɪɦɨɧɵ� ɜ� ɧɨɪɦɟ�� ɨɫɬɪɨɮɚɡɨɜɵɯ�
ɩɪɨɰɟɫɫɨɜ�ɧɟɬ��ɦɚɡɨɤ�ɧɚ�ɮɥɨɪɭ�ɧɟɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��ɧɨ�ɭ�����
���� ɩɚɰɢɟɧɬɨɤ�� ±� ɞɢɫɛɢɨɡ�� Ⱦɢɚɝɧɨɡ� ɲɟɟɱɧɨɝɨ� ɛɟɫɩɥɨɞɢɹ� ɩɨɫɬɚɜɥɟɧ�
ɩɨ� �� ɩɨɫɬɤɨɢɬɚɥɶɧɵɦ� ɬɟɫɬɚɦ�� ȼ� ����� ɭ� ɩɚɰɢɟɧɬɨɤ� ɢɫɫɥɟɞɭɟɦɨɣ�
ɝɪɭɩɩɵ� ɐɋ� ɛɵɥɚ� ɜɵɫɨɤɨɣ� ɜɹɡɤɨɫɬɢ� ɢ� ɩɥɨɬɧɨɫɬɢ�� ɦɚɥɨɪɚɫɬɹɠɢɦɚ��
ɭɩɪɭɝɚɹ� F� ɚɬɢɩɢɱɧɨɣ� ɤɪɢɫɬɚɥɢɡɚɰɢɟɣ�� ɭ� ���� ɠɟɧɳɢɧ� ±� ɢɡɦɟɧɟɧɢɟ�
ɪɇ!�����ɉɪɢ�ɛɢɨɯɢɦɢɱɟɫɤɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ��ɛɟɥɤɨɜɚɹ�ɮɪɚɤɰɢɹ�!����
F�ɩɪɟɨɛɥɚɞɚɧɢɟɦ�ɝɢɞɪɨɮɨɛɧɵɯ�ɧɟɣɬɪɚɥɶɧɵɯ�ɮɭɤɨɦɭɰɢɧɨɜ��Ɍɟɪɚɩɢɹ��
ɫ� �� ɩɨ� ��� ɞ�ɦ�ɰ�� ±� ɰɟɪɜɢɤɚɥɶɧɵɟ� ɬɭɪɭɧɞɵ� ɫ� ɮɥɭɢɦɭɰɢɥɨɦ� �ɠɢɞɤɚɹ�
ɮɨɪɦɚ�����ɦɝ���ɦɥ�ɞɥɹ�ɜ�ɦ�ɢɧɴɟɤɰɢɣ���ɷɤɫɩɨɡɢɰɢɹ����ɦɢɧ�ɜ�ɫɨɱɟɬɚɧɢɢ�
ɫ� ȼɚɝɢɧɨɪɦɨɦ�ɋ� ɜ� ɬɟɱɟɧɢɟ� ��� ɞɧɟɣ� ɜɨ� ɜɥɚɝɚɥɢɳɟ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɤɭɪɫɚ� ɬɟɪɚɩɢɢ� ɮɢɡɢɤɚɥɶɧɵɟ� ɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɐɋ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɥɭɱɲɢɥɢɫɶ�� ɇɚ� ɮɨɧɟ� ɩɪɢɦɟɧɟɧɢɹ�
ȼɚɝɢɧɨɪɦɚ�ɋ� ɢɫɱɟɡɥɢ� ɩɪɢɡɧɚɤɢ� ɞɢɫɛɢɨɡɚ�� ɧɟ� ɩɨɬɪɟɛɨɜɚɥɨɫɶ�
ɧɚɡɧɚɱɟɧɢɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɤɭɪɫɚ�ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ��Ⱦɨ�ɬɟɪɚɩɢɢ�
ɮɥɭɢɦɭɰɢɥɨɦ�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɫɨɞɟɪɠɚɧɢɟ�ɂɅ�E��ɂɅ���ɂɅ��ɜ�ɐɋ�
ɛɵɥɨ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ�
ɨ� ɧɚɥɢɱɢɢ� ɥɨɤɚɥɶɧɨɝɨ� ɢɦɦɭɧɧɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ�� ɍɱɢɬɵɜɚɹ�� ɱɬɨ�
ɆɆɊ� ɚɤɬɢɜɧɨ� ɫɢɧɬɟɡɢɪɭɸɬɫɹ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɰɢɬɨɤɢɧɨɜ�� ɛɵɥɨ� ɨɠɢɞɚɟɦɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɞɨ�
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɬɟɪɚɩɢɢ�� ɑɟɪɟɡ� �� ɦɟɫɹɰ� ɩɨɫɥɟ� ɦɟɫɬɧɨɣ�
ɬɟɪɚɩɢɢ� ɫɪɟɞɧɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɩɪɢɛɥɢɡɢɥɢɫɶ� ɤ� ɤɨɧɬɪɨɥɸ�� ȼ� ���� ����
ɩɚɰɢɟɧɬɨɜ�� ɫɥɭɱɚɟɜ� ɩɨɫɬɤɨɢɬɚɥɶɧɵɣ� ɬɟɫɬ� ɫɬɚɥ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ�� ɍ�
��������ɩɚɰɢɟɧɬɨɜ��ɩɚɪ�ɧɚɫɬɭɩɢɥɚ�ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɚɹ�ɛɟɪɟɦɟɧɧɨɫɬɶ��
ɤɨɬɨɪɚɹ� ɭɫɩɟɲɧɨ� ɜɵɧɚɲɢɜɚɟɬɫɹ�� ȼɵɜɨɞɵ�� Ɇɟɫɬɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɮɥɭɢɦɭɰɢɥɚ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ȼɚɝɢɧɨɪɦɨɦ�ɋ� ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ�
ɫɩɨɫɨɛɨɦ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɪɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɐɋ�ɢ�ɦɨɠɟɬ�ɛɵɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɨ�ɜ�ɤɚɱɟɫɬɜɟ�ɥɟɱɟɧɢɹ�ɲɟɟɱɧɨɝɨ�ɜɚɪɢɚɧɬɚ�ɛɟɫɩɥɨɞɢɹ�
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,QWURGXFWLRQ��$PRQJ�WKH�UHDVRQV�RI�LQIHUWLOLW\�FHUYLFDO�SDWKRORJ\�RFFXUV�LQ�
��WR����RI�FDVHV��7KH�FHUYL[�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�SURFHVV�RI�QDWXUDO�
IHUWLOL]DWLRQ� DQG� LV� D� VLJQL¿FDQW� IDFWRU� LQ� WKH� GHYHORSPHQW� RI� LQIHUWLOLW\��
&HUYLFDO�PXFXV��&0��LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�KXPDQ�IHUWLOLW\�DQG�
SOD\V�DW�OHDVW�WZR�YHU\�LPSRUWDQW�SK\VLRORJLFDO�UROHV�LQ�LWV�PDLQWHQDQFH���
¿UVW�±�&0�LV�HVVHQWLDO�IRU�VXUYLYDO�DQG�PRYHPHQW�RI�VSHUP��VHFRQG��&0�
LV�D�³ELRORJLFDO�YDOYH´�WKDW�GHOLYHUV�VSHUP�LQWR�WKH�XWHUXV�LQ�FHUWDLQ�SRLQW�
LQ� WKH�F\FOH�DQG�SUHYHQWV� WKH�SHQHWUDWLRQ�RI� LW� LQ�RWKHU�GD\V��7KH�PXFXV�
SURGXFHG�E\�WKH�UHVSLUDWRU\�V\VWHP�±�VSXWXP��RU�SKOHJP��KDV�WKH�VLPLODU�
VWUXFWXUH��FRPSRVLWLRQ�DQG�UKHRORJLFDO�SURSHUWLHV��7KDW�LV�ZK\��DV�WR�DIIHFW�
WKH�UKHRORJ\�RI�WKH�FHUYLFDO�PXFXV��ZH�FKRVH�D�PXFRO\WLF��)OXLPXFLO���$LP��
7R�HYDOXDWH�WKH�SRVVLELOLW\�RI�WUHDWPHQW�RI�FHUYLFDO�LQIHUWLOLW\�E\�DSSO\LQJ�
PXFRO\WLFV� E\� PHDVXULQJ� WKH� SK\VLFDO�� FKHPLFDO� SURSHUWLHV� RI� &0� DQG�
SRVWFRLWDO� WHVW�� H[DPLQH� WKH� VWDWH� RI� KXPRUDO� LPPXQLW\� �,/��� ,/��� ,/����
DV�ZHOO� DV� WKH� OHYHOV� RI�PDWUL[�PHWDOORSURWHDVH� �003���003���EHIRUH�
DQG�DIWHU�WKH�WUHDWPHQW��0DWHULDOV�DQG�PHWKRGV��$�VWXG\�JURXS�FRPSULVHG�
���SDWLHQWV�ZLWK�FHUYLFDO�IDFWRU�LQIHUWLOLW\��7KH�FRQWURO�JURXS�LQFOXGHG����
KHDOWK\�ZRPHQ�EHIRUH�SODQQHG�SUHJQDQF\�ZLWKRXW�FHUYLFDO�SDWKRORJ\��7KH�
FRPSDULVRQ�JURXS�FRQVLVWHG�RI����SDWLHQWV��ZKR�IRU�WUHDWPHQW�RI�FHUYLFDO�
LQIHUWLOLW\�JRW�RQO\�9DJLQRUP�&��7KH�DYHUDJH�DJH�RI�SDWLHQWV�ZDV����������
\HDUV�� 'XUDWLRQ� RI� LQIHUWLOLW\� IURP� �±�� \HDUV�� $OO� ZHUH� H[DPLQHG� LQ�
DFFRUGDQFH�ZLWK�WKH�DOJRULWKP��2WKHU�IDFWRUV�RI�LQIHUWLOLW\�ZHUH�H[FOXGHG��
VH[XDO� SDUWQHU¶V� VSHUP� LV� IHUWLOH�� FHQWUDO� DQG� SHULSKHUDO� KRUPRQHV� DUH�
QRUPDO�� QR� DFXWH� SKDVH� SURFHVVHV�� VPHDU� ÀRUD� QRW� LQÀDPPDWRU\�� EXW� LQ�
���� ���� SDWLHQWV�� RI� SDWLHQWV�ZLWK� VLJQV� RI� G\VELRVLV��7KH� GLDJQRVLV� RI�
FHUYLFDO� LQIHUWLOLW\�ZDV�EDVHG�RQ� WZR�SRVWFRLWDO� WHVWV��&0�RI�DOO�SDWLHQWV�
����� LQ� WKH� VWXG\� JURXS� ZDV� KLJK� YLVFRVLW\� DQG� GHQVLW\�� ORZ� VWUHWFK��
HODVWLF�F�DW\SLFDO�FU\VWDOOL]DWLRQ������RI�ZRPHQ�±�FKDQJH�LQ�S+!�����7KH�
ELRFKHPLFDO� VWXG\�� SURWHLQ� IUDFWLRQ�!����SUHGRPLQDQFH�RI� K\GURSKRELF�
QHXWUDO� IXNRPX]LQV�� 7KHUDS\�� IURP� �� WR� ��� G�P�F�� ±� FRWWRQ� VZDE� ZLWK�
ÀXLPX]LQ� �OLTXLG� IRUP� RI� ���� PJ� IRU� �� PO�P� LQMHFWLRQV�� LQVWDOOHG� LQ�
FHUYL[�����PLQ�H[SRVXUH�LQ�FRPELQDWLRQ�ZLWK�9DJLQRUP�&�ZLWKLQ����GD\V�
LQ� WKH� YDJLQD��5HVXOWV��7KH� SK\VLFDO� DQG� ELRFKHPLFDO� LQGLFDWRUV� RI�&0�
VLJQL¿FDQWO\�LPSURYHG�DIWHU�WKH�FRXUVH�RI�WKHUDS\��7KH�VLJQV�RI�G\VELRVLV�
GLVDSSHDUHG� GXH� WR� WUHDWPHQW�ZLWK�9DJLQRUP�&�� QR� DGGLWLRQDO� DQWLELRWLF�
WKHUDS\�ZDV�UHTXLUHG��7KH�OHYHOV�RI�,/���,/���,/��LQ�&0�LQ�WKH�VWXG\�JURXS�
ZDV� VLJQL¿FDQWO\� KLJKHU� WKDQ� LQ� FRQWUROV� EHIRUH� WKH� ÀXLPX]LQ� WKHUDS\��
ZKLFK�LQGLFDWHV�WKH�SUHVHQFH�RI�D�ORFDO�LPPXQH�LQÀDPPDWLRQ��,QFUHDVHG�

FRQFHQWUDWLRQV�ZHUH�H[SHFWHG�ULJKW�EHIRUH�WKH�DQWL�LQÀDPPDWRU\�WKHUDS\�
GXH�WR�WKH�IDFW�WKDW�WKH�003V�DUH�DFWLYHO\�V\QWKHVL]HG�XQGHU�WKH�LPSDFW�
RI�LQÀDPPDWRU\�F\WRNLQHV��2QH�PRQWK�DIWHU�ORFDO�WKHUDS\��DYHUDJH�UHVXOWV�
ZHUH� FORVH� WR� FRQWURO� JURXS�� ,Q� ���� ���� SDWLHQWV�� RI� FDVHV�� SRVW�FRLWDO�
WHVW�EHFDPH�SRVLWLYH�� ,Q���������SDWLHQWV��SDLUV� VSRQWDQHRXV�SUHJQDQF\�
RFFXUUHG��ZKLFK�LV�QRZ�VXFFHVVIXOO\�FRQWLQXHV��&RQFOXVLRQ��7KH�FRPELQHG�
WKHUDS\� RI� ÀXLPX]LQ� DQG� 9DJLQRUP�&� LV� DQ� HIIHFWLYH� ZD\� RI� UHVWRULQJ�
WKH�UKHRORJLFDO�SURSHUWLHV�RI�WKH�&0��DQG�PD\�EH�XVHG�DV�D�WUHDWPHQW�IRU�
FHUYLFDO�LQIHUWLOLW\�

ɈɉɕɌ�ɉɊɈȼȿȾȿɇɂə�ȼɇɍɌɊɂȼȿɇɇɈɃ�ȺɇȿɋɌȿɁɂɂ�ɉɊɂ�
ɆȺɅɕɏ�ȽɂɇȿɄɈɅɈȽɂɑȿɋɄɂɏ�ɈɉȿɊȺɐɂəɏ�ȼ�ɍɋɅɈȼɂəɏ�
ȾɇȿȼɇɈȽɈ�ɋɌȺɐɂɈɇȺɊȺ
ɘ�ɂ��Ɇɚɤɟɲɢɧɚ��ȼ�Ⱥ��Ɇɨɪɨɡ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ȼ��ɉɟɬɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɞɪɭɠɛɵ�ɧɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼɫɟ�ɩɪɨɱɧɟɟ�ɡɚɧɢɦɚɸɬ�ɫɜɨɢ�ɩɨɡɢɰɢɢ�ɞɧɟɜɧɵɟ�ɫɬɚɰɢɨɧɚɪɵ�
ɢ� ɜɫɟ� ɲɢɪɟ� ɩɟɪɟɱɟɧɶ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɤɨɬɨɪɵɟ� ɫɟɝɨɞɧɹ�
ɦɨɠɧɨ� ɜɵɩɨɥɧɢɬɶ� ɜ� ɢɯ� ɭɫɥɨɜɢɹɯ��ɉɪɟɢɦɭɳɟɫɬɜɚ�ɧɚɥɢɰɨ� ±� ɛɵɫɬɪɚɹ�
ɜɵɩɢɫɤɚ� ɛɨɥɶɧɨɝɨ�� ɪɚɧɧɹɹ� ɟɝɨ� ɚɤɬɢɜɢɡɚɰɢɹ� ɢ� ɜɨɡɜɪɚɳɟɧɢɟ� ɤ�
ɩɪɢɜɵɱɧɨɦɭ� ɪɚɫɩɨɪɹɞɤɭ� ɞɧɹ�� ɷɤɨɧɨɦɢɱɟɫɤɚɹ� ɜɵɝɨɞɚ�� Ⱥɧɟɫɬɟɡɢɹ�
ɜ� ɭɫɥɨɜɢɹɯ� ɫɬɚɰɢɨɧɚɪɚ� ɨɞɧɨɝɨ� ɞɧɹ� ɞɨɥɠɧɚ� ɨɬɜɟɱɚɬɶ� ɜɵɫɨɤɢɦ�
ɬɪɟɛɨɜɚɧɢɹɦ�±�ɛɵɬɶ�ɛɟɡɨɩɚɫɧɨɣ�ɞɥɹ�ɛɨɥɶɧɨɝɨ��ɯɨɪɨɲɨ�ɭɩɪɚɜɥɹɟɦɨɣ��
ɞɨɫɬɚɬɨɱɧɨ�ɝɥɭɛɨɤɨɣ�ɞɥɹ�ɜɵɩɨɥɧɟɧɢɹ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɤɨɦɮɨɪɬɧɨɣ��ɧɟ�
ɭɜɟɥɢɱɢɜɚɸɳɟɣ�ɫɪɨɤɢ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ��ɉɪɟɩɚɪɚɬɵ�ɞɥɹ�ɚɦɛɭɥɚɬɨɪɧɨɣ�
ɚɧɟɫɬɟɡɢɢ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɫ� ɤɨɪɨɬɤɢɦ� ɩɟɪɢɨɞɨɦ� ɩɨɥɭɜɵɜɟɞɟɧɢɹ� ɢ� ɫ�
ɩɪɟɞɫɤɚɡɭɟɦɵɦ�ɷɮɮɟɤɬɨɦ��ɗɬɢɦ�ɬɪɟɛɨɜɚɧɢɹɦ�ɦɨɠɟɬ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�
ɤɨɦɛɢɧɚɰɢɹ� ɮɟɧɬɚɧɢɥ�ɩɪɨɩɨɮɨɥ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɤɨɦɛɢɧɚɰɢɢ� ɮɟɧɬɚɧɢɥ�ɩɪɨɩɨɮɨɥ�
�©ɩɪɨɜɚɣɜª�� ɩɪɢ� ɦɚɥɵɯ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɹɯ� ɜ� ɞɧɟɜɧɨɦ�
ɫɬɚɰɢɨɧɚɪɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɲɥɢ� ���
ɩɚɰɢɟɧɬɨɤ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ,,� ɫɬɟɩɟɧɢ� ɪɢɫɤɚ� ɩɨ�$6$�� ɉɚɰɢɟɧɬɤɚɦ�
ɜɵɩɨɥɧɹɥɢɫɶ�ɨɩɟɪɚɰɢɢ��ɪɚɡɞɟɥɶɧɨɟ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ�ɜɵɫɤɚɛɥɢɜɚɧɢɟ�
ɫ� ɝɢɫɬɟɪɨɫɤɨɩɢɟɣ�� ɩɨɥɢɩɷɤɬɨɦɢɹ�� ɤɨɧɢɡɚɰɢɹ� ɲɟɣɤɢ� ɦɚɬɤɢ��
ɚɪɬɢɮɢɰɢɚɥɶɧɵɣ� ɚɛɨɪɬ�� Ⱥɧɟɫɬɟɡɢɨɥɨɝɢɱɟɫɤɨɟ� ɩɨɫɨɛɢɟ� ɜɤɥɸɱɚɥɨ� ɜ�
ɫɟɛɹ�ɮɟɧɬɚɧɢɥ�����ɦɝ��ɚɬɪɨɩɢɧ�����ɦɝ��ɩɨ�ɩɨɤɚɡɚɧɢɹɦ���ɩɪɨɩɨɮɨɥ��±����
ɦɝ�ɤɝ��ɞɨɡɚ�ɬɢɬɪɨɜɚɥɚɫɶ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ���
Ɉɰɟɧɢɜɚɥɚɫɶ�ɫɤɨɪɨɫɬɶ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɫɨɡɧɚɧɢɹ��ɦɨɬɨɪɧɵɯ�ɮɭɧɤɰɢɣ��
ɪɟɮɥɟɤɫɨɜ�� ɧɚɥɢɱɢɟ� ɢɧɬɪɚ�� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɚɧɟɫɬɟɡɢɢ�� ɚ� ɬɚɤɠɟ� ɫɪɨɤɢ� ɩɪɟɛɵɜɚɧɢɹ� ɜ� ɞɧɟɜɧɨɦ� ɫɬɚɰɢɨɧɚɪɟ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɋɨɡɧɚɧɢɟ� ɜɨɡɜɪɚɳɚɥɨɫɶ� ɤɨ� ɜɫɟɦ� ɩɚɰɢɟɧɬɤɚɦ� ɜ� ɬɟɱɟɧɢɟ�
ɩɟɪɜɵɯ� ɩɨɥɭɬɨɪɚ� ɦɢɧɭɬ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɨɩɟɪɚɰɢɢ�� ɡɚ� ɷɬɨ� ɜɪɟɦɹ�
ɜɨɫɫɬɚɧɚɜɥɢɜɚɥɚɫɶ� ɢ� ɪɟɮɥɟɤɬɨɪɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ�� ɑɟɪɟɡ� ��±��� ɦɢɧ�
ɜɫɟ� ɩɚɰɢɟɧɬɤɢ� ɨɰɟɧɢɥɢ� ɫɜɨɟ� ɫɨɡɧɚɧɢɟ� ɢ� ɦɨɬɨɪɧɵɟ� ɮɭɧɤɰɢɢ� ɤɚɤ�
ɢɫɯɨɞɧɵɟ�� Ȼɵɥɨ� ɜɵɹɜɥɟɧɨ� �� ɫɥɭɱɚɟɜ� ɨɫɥɨɠɧɟɧɢɣ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ�
ɛɵɫɬɪɨ�ɭɫɬɪɚɧɟɧɵ��ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ�±�ɞɜɚ�ɫɥɭɱɚɹ�ɚɩɧɨɷ� �ɭ�ɨɞɧɨɣ�
ɢɡ�ɛɨɥɶɧɵɯ�ɢɦɟɟɬɫɹ�ɨɠɢɪɟɧɢɟ�,,�ɫɬ���ɢ�ɨɞɧɚ�ɚɥɥɟɪɝɢɱɟɫɤɚɹ�ɪɟɚɤɰɢɹ�ɜ�
ɜɢɞɟ�ɫɵɩɢ�ɭ�ɩɚɰɢɟɧɬɤɢ�ɫ�ɧɟɨɬɹɝɨɳɟɧɧɵɦ�ɚɥɥɟɪɝɢɱɟɫɤɢɦ�ɚɧɚɦɧɟɡɨɦ��
ȼ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɨɞɧɚ� ɢɡ� ɩɚɰɢɟɧɬɨɤ� ɩɪɟɞɴɹɜɥɹɥɚ�
ɠɚɥɨɛɵ�ɧɚ�ɬɨɲɧɨɬɭ�ɢ�ɜɵɹɜɥɟɧ�ɨɞɢɧ�ɫɥɭɱɚɣ�ɝɢɩɨɬɨɧɢɢ�ɞɨ�������ɦɦ�
ɪɬ�� ɫɬ�� ɭ� ɛɨɥɶɧɨɣ�� ɩɪɢɜɵɱɧɨɟ�ȺȾ� ɤɨɬɨɪɨɣ� ɫɨɫɬɚɜɥɹɟɬ� �������ɦɦ� ɪɬ��
ɫɬ�� ɉɚɰɢɟɧɬɤɢ� ɛɵɥɢ� ɜɵɩɢɫɚɧɵ� ɫɩɭɫɬɹ� �±�� ɱɚɫɨɜ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ��
ȼɵɜɨɞɵ��Ʉɨɦɛɢɧɚɰɢɹ�ɮɟɧɬɚɧɢɥɚ�ɫ�ɩɪɨɩɨɮɨɥɨɦ�ɹɜɥɹɟɬɫɹ�ɩɪɢɟɦɥɟɦɨɣ�
ɩɪɢ� ɦɚɥɵɯ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɹɯ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɜɵɫɨɤɢɦ�
ɬɪɟɛɨɜɚɧɢɹɦ�� ɩɪɟɞɴɹɜɥɹɟɦɵɦ� ɤ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɱɟɫɤɨɦɭ� ɩɨɫɨɛɢɸ� ɜ�
ɭɫɥɨɜɢɹɯ�ɞɧɟɜɧɨɝɨ�ɫɬɚɰɢɨɧɚɪɚ�
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,QWURGXFWLRQ��7KH�GD\�FDUH�PLQL�RSHUDWLRQ�WKHDWUH�RIIHUV�D�ZLGH�VSHFWUXP�RI�
VXUJLFDO�SURFHGXUHV�QRZDGD\V��7KHUH�DUH�FOHDU�DGYDQWDJH�WR�WKLV��D�TXLFNHU�
SDWLHQW¶V�GLVFKDUJH�� HDUOLHU�PRELOL]DWLRQ�DQG�D� IDVWHU� UHFRYHU\� WR�QRUPDO�
XVXDO�OLIH�DQG�HFRQRPLFDO�LVVXHV��$QHVWKHVLD�LQ�WKHVH�FLUFXPVWDQFHV�VKRXOG�
EH� RI� KLJK� VWDQGDUG� ±� VDIH�� ZHOO� FRQWUROOHG�� DGHTXDWH� DQG� FRPIRUWDEOH��
TXLFN� UHFRYHU\� WR�PLQLPDOL]H� KRVSLWDO� VWD\��7KH� DQHVWKHWLF� GUXJ� VKRXOG�
EH� RI� LQWHUPHGLDWH� GXUDWLRQ� ZLWK� SUHGLFWDEOH� RXWFRPHV��$� FRPELQDWLRQ�
RI�VROXWLRQ�SKHQWDQ\O�DQG�VROXWLRQ�SURSRIRO�RIIHUV�WKHVH�QHHGHG�TXDOLWLHV��
$LP��$VVHVVPHQW�RI�WKH�UDWLRQDOLW\�RI�WKH�XVH�RI�FRPELQHG�VRO��SKHQWDQ\O�
DQG� SURSRIRO� GXULQJ�PLQL� J\QHFRORJLFDO� SURFHGXUHV� LQ� GD\� FDUH� FHQWUH��
0DWHULDOV�DQG�PHWKRGV��$�UHVHDUFK�ZDV�GRQH�RQ����SDWLHQWV�DJHG�IURP����
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WR����\HDUV��DQHVWKHVLRORJLFDO�ULVN�DFFRUGLQJ�WR�$6$����3DWLHQWV�XQGHUZHQW�
IROORZLQJ�VXUJHULHV��GLDJQRVWLF�GLODWLRQ�DQG�FXUHWWDJH�ZLWK�K\VWHURVFRS\��
SRO\SHFWRP\�� D� FRQLVDWLRQ� RI� WKH� XWHUDO� FHUYL[�� DUWL¿FLDO� DERUWLRQ��
$QHVWKHVLD� LQFOXGHG� SKHQWDQ\O� ����PJ�� DWURSLQH� ����PJ� �GHSHQGLQJ� RQ�
VLWXDWLRQ��� SURSRIRO� �±���� PJ�NJ� �RQ� WLWUDWLRQ� GHSHQGLQJ� RQ� VHGDWLRQ�
GHSWK��� &RQVFLRXVQHVV� UHFRYHU\� WLPH�� PRWRU� IXQFWLRQV�� UHÀH[HV� DQG�
FRPSOLFDWLRQV�RI�DQHVWKHVLD�ERWK�LQWUD�DQG�SRVWRSHUDWLYH�ZHUH�HVWLPDWHG��
/HQJWK�RI� VWD\� LQ�D�GD\�KRVSLWDO�ZDV�DOVR�QRWHG��5HVXOWV��3DWLHQWV�ZRNH�
XS�ZLWKLQ�WKH�¿UVW�WZR�PLQXWHV�DIWHU�WKH�VXUJHU\��GXULQJ�WKDW�WLPH�UHÀH[HV�
DOVR�ZDV�UHVWRUHG��,Q�DERXW���±���PLQXWHV�DOO�SDWLHQWV�KDG�UHFRYHUHG�WKHLU�
PRWRU� IXQFWLRQV�DQG�DZDUHQHVV�DV� LQLWLDOO\�EHIRUH�DQHVWKHVLD����FDVHV�RI�
FRPSOLFDWLRQV�ZHUH� UHJLVWHUHG� WKDW�ZHUH� HOLPLQDWHG� LQ� OLWWOH� WLPH� ±� WZR�
FDVHV�RI�LQWUDRSHUDWLYH�DSQRH��RQH�RI�ZKRP�ZDV�REHVH��QG�VWDJH��DQG�RQH�
FDVH�RI�DOOHUJLF�UHDFWLRQ�ZLWK�UDVK�LQ�D�SDWLHQW�ZKR�ZDV�QHYHU�GLDJQRVHG�
ZLWK�DOOHUJLF�UHDFWLRQ��,Q�WKH�SRVWRSHUDWLYH�SHULRG��RQH�SDWLHQW�FRPSODLQHG�
DERXW�QDXVHD�DQG�DQRWKHU�RI�K\SRWHQVLRQ�%3 ������PP�+J��ZKRVH�XVXDO�
%3�ZDV�DERXW��������PP�+J��&RQFOXVLRQ��7KH�FRPELQDWLRQ�RI�SKHQWDQ\O�
DQG�SURSRIRO�LV�DFFHSWHG�GXULQJ�PLQL�J\QHFRORJLFDO�SURFHGXUHV�DQG�PHHWV�
WKH�TXDOLW\�DQG�FRQGLWLRQV�QHHGHG�IRU�DQHVWKHVLD�LQ�WKH�GD\�FDUH�FHQWUH�

ȺɇȿɋɌȿɁɂə�ɉɊɂ�ɋɍȻȺɊȺɏɇɈɂȾȺɅɖɇɕɏ�
ɄɊɈȼɈɂɁɅɂəɇɂəɏ�ɍ�ȻȿɊȿɆȿɇɇɇɕɏ
Ⱥ�Ɋ��ɏɚɛɢɛɭɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɀ��Ȼɚɹɥɢɟɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɑɚɫɬɨɬɚ� ɜɧɭɬɪɢɱɟɪɟɩɧɵɯ� ɤɪɨɜɨɢɡɥɢɹɧɢɣ� �ȼɑɄ�� ɭ�
ɛɟɪɟɦɟɧɧɵɯ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɛɨɥɶɲɚɹ�ɢ�ɤɨɥɟɛɥɟɬɫɹ�ɨɬ���ɞɨ���ɫɥɭɱɚɟɜ�ɧɚ�
�������ɧɨ��ɭɱɢɬɵɜɚɹ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ�ɢɫɯɨɞ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɦɚɬɟɪɢɧɫɤɨɣ�
ɫɦɟɪɬɧɨɫɬɢ�� ɞɨɫɬɢɝɚɸɬ� ����� ɋɭɛɚɪɚɯɧɨɢɞɚɥɶɧɨɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɟ�
�ɋȺɄ��±�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ�ɩɚɬɨɥɨɝɢɹ�ɢ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ�����
ɜɫɟɯ�ȼɑɄ� ɭ� ɛɟɪɟɦɟɧɧɵɯ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɜɟɞɟɧɢɹ� ɚɧɟɫɬɟɡɢɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɩɪɢ� ɜɵɹɜɥɟɧɢɢ� ɢ� ɨɩɟɪɚɬɢɜɧɨɦ�
ɥɟɱɟɧɢɢ� ɋȺɄ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉɥɢɧɢɱɟɫɤɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ�
ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɡɚɬɪɭɞɧɟɧɚ�� ɬ�ɤ�� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ�
ɫɢɦɩɬɨɦɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɨɲɢɛɨɱɧɨ�ɩɪɢɧɹɬɵ�ɡɚ�ɩɪɨɹɜɥɟɧɢɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɉɪɢ� ɭɫɬɚɧɨɜɥɟɧɢɢ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɭ� ɛɟɪɟɦɟɧɧɵɯ�
ɪɟɲɟɧɢɟ� ɨ� ɩɪɨɜɟɞɟɧɢɢ� ɨɩɟɪɚɰɢɢ� ɞɨɥɠɧɨ� ɨɫɧɨɜɵɜɚɬɶɫɹ� ɛɨɥɟɟ� ɧɚ�
ɦɧɟɧɢɢ� ɧɟɣɪɨɯɢɪɭɪɝɨɜ�� ɱɟɦ� ɚɤɭɲɟɪɨɜ�� ɉɨɫɥɟ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɨɩɟɪɚɰɢɢ� ɜ� ɤɨɧɰɟ� ,,� ɢɥɢ� ,,,� ɬɪɢɦɟɫɬɪɚ� ɩɪɢ� ɫɬɚɛɢɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ�
ɩɥɨɞɚ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɫɨɯɪɚɧɹɸɬ� ɞɨ� ɤɨɧɰɚ� ɫɪɨɤɚ�� ɜ� ɢɧɨɦ� ɫɥɭɱɚɟ�
ɩɪɨɜɨɞɢɬɫɹ� ɤɟɫɚɪɟɜɨ� ɫɟɱɟɧɢɟ� ɜ� ɭɫɥɨɜɢɹɯ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɢ�� ɉɪɢ�
ɨɬɫɭɬɫɬɜɢɢ� ɜɵɪɚɠɟɧɧɨɣ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� ɤɟɫɚɪɟɜɨ�
ɫɟɱɟɧɢɟ� ɩɪɨɜɨɞɢɬɫɹ� ɩɨɞ� ɪɟɝɢɨɧɚɪɧɨɣ� ɚɧɟɫɬɟɡɢɟɣ� �ɷɩɢɞɭɪɚɥɶɧɚɹ��
ɫɩɢɧɧɨɦɨɡɝɨɜɚɹ��� Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɚɹ� ɢɧɝɚɥɹɰɢɨɧɧɚɹ� ɢɥɢ� ɬɨɬɚɥɶɧɚɹ� ɜɧɭɬɪɢɜɟɧɧɚɹ�
ɚɧɟɫɬɟɡɢɢ��Ⱦɥɹ�ɢɧɝɚɥɹɰɢɨɧɧɨɣ�ɚɧɟɫɬɟɡɢɢ�ɢɫɩɨɥɶɡɭɸɬ�ɢɡɨɮɥɭɪɚɧ�ɢɥɢ�
ɫɟɜɨɮɥɭɪɚɧ�� ɜ� ɞɨɡɟ� �±��ɆȺɄ��Ⱦɥɹ� ɩɨɞɞɟɪɠɚɧɢɹ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɢ�ɦɚɬɟɪɢ�ɢ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�ɢɫɩɨɥɶɡɭɸɬ�
ɜɚɡɨɩɪɟɫɫɨɪɵ� ɫ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦ� ɞɟɣɫɬɜɢɟɦ� ɧɚ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɟ�
ɫɨɫɭɞɵ� ɞɥɹ� ɢɫɤɥɸɱɟɧɢɹ� ɫɩɚɡɦɚ� ɦɚɬɨɱɧɵɯ� ɫɨɫɭɞɨɜ� ±� ɮɟɧɢɥɷɮɪɢɧ��
Ƚɢɩɟɪɬɟɧɡɢɸ� ɤɨɧɬɪɨɥɢɪɭɸɬ� ɭɪɚɩɢɞɢɥɨɦ� ɢɥɢ� ɧɢɦɨɞɢɩɢɧɨɦ�� ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɨɩɟɪɚɰɢɢ� ɢ� ɜ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɫɭɬɫɬɜɢɟ� ɚɤɭɲɟɪɚ�
ɝɢɧɟɤɨɥɨɝɚ� ɢ� ɧɟɨɧɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɣ� ɛɪɢɝɚɞɵ��
ȼɵɜɨɞɵ�� ɋȺɄ� ɜɵɡɜɚɧɨ� ɪɚɡɪɵɜɨɦ� ɚɪɬɟɪɢɚɥɶɧɵɯ� ɚɧɟɜɪɢɡɦ� ɥɢɛɨ�
ɚɪɬɟɪɢɨɜɟɧɨɡɧɵɯ� ɦɚɥɶɮɨɪɦɚɰɢɣ� �ȺȼɆ��� ɇɟɨɛɯɨɞɢɦɨ� ɫɨɜɦɟɫɬɧɨɟ�
ɩɪɢɧɹɬɢɟ� ɪɟɲɟɧɢɣ� ɨ� ɜɟɞɟɧɢɢ� ɛɟɪɟɦɟɧɧɨɣ� ɫ� ɋȺɄ� ɧɟɣɪɨɯɢɪɭɪɝɚ��
ɚɤɭɲɟɪɚ�ɝɢɧɟɤɨɥɨɝɚ�� ɧɟɚɧɚɬɨɥɨɝɚ� ɢ� ɚɧɟɫɬɟɡɢɨɥɨɝɚ�ɪɟɚɧɢɦɚɬɨɥɨɝɚ��
Ⱥɧɟɫɬɟɡɢɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɨɩɟɪɚɰɢɣ�ɭ�ɛɟɪɟɦɟɧɧɨɣ�ɠɟɧɳɢɧɵ�
±�ɜɚɠɧɵɣ�ɚɫɩɟɤɬ�ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɵ�

$1(67+(6,$�,1�68%$5$&+12,'�+(0255+$*(�2)�
35(*1$17�:20(1
$�5��.KDELEXOLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��$�=��%D\DOLHYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��$� IUHTXHQF\� RI� LQWUDFUDQLDO� KHPRUUKDJH� �,+�� RI� SUHJQDQW�
ZRPHQ�LV�PRGHUDWH��UDQJHV�IURP���WR���FDVHV�SHU��������EXW�FRQVLGHULQJ�
DQ�XQIDYRUDEOH�RXWFRPH�RI�PDWHUQDO�PRUWDOLW\�LW�UHDFKHV�VRPHWLPHV������
$� VXEDUDFKQRLG� KHPRUUKDJH� �6$+�� LV� WKH� PRVW� ZLGHVSUHDG� SDWKRORJ\�
DQG�DFFRXQWV�IRU�DERXW�����RI�DOO�,+�RI�SUHJQDQW�ZRPHQ��$LP��7R�VWXG\�
WKH� SHFXOLDULWLHV� RI� DQHVWKHVLD� RI� SUHJQDQW� ZRPHQ� LQ� WKH� GHWHFWLRQ� DQG�
VXUJLFDO� WUHDWPHQW� RI�6$+��0DWHULDOV� DQG�PHWKRGV��$� FOLQLFDO� GLDJQRVLV�

RI� LQWUDFUDQLDO�SDWKRORJ\� LV�GLI¿FXOW� DV�QHXURORJLFDO� V\PSWRPV�FRXOG�EH�
LPSURSHUO\�WDNHQ�IRU�D�VLJQ�RI�SUHJQDQF\��,Q�RFFDVLRQ�RI�D�QHXURVXUJLFDO�
SDWKRORJ\�RI�SUHJQDQW�ZRPHQ�WKH�GHFLVLRQ�RI�SHUIRUPLQJ�D�VXUJHU\�VKRXOG�
EH�EHWWHU�EDVHG�RQ�WKH�QHXURVXUJHRQ¶V�RSLQLRQ�WKDQ�WKH�REVWHWULFLDQ¶V��$IWHU�
QHXURVXUJLFDO�RSHUDWLRQ�DW�WKH�HQG�RI�WKH�,,�RU�,,,�WULPHVWHU�RI�SUHJQDQF\�LQ�D�
VWDEOH�VWDWH�RI�WKH�IHWXV�WKH�SUHJQDQF\�LV�NHSW�WLOO�WKH�HQG�RI�WHUP��RWKHUZLVH�
WKH� GRFWRU� SHUIRUPV� D� FHVDUHDQ� VHFWLRQ� XQGHU� JHQHUDO� DQHVWKHVLD�� ,Q� WKH�
DEVHQFH�RI�VHYHUH�QHXURORJLFDO�V\PSWRPV�D�&HVDUHDQ�VHFWLRQ�LV�SHUIRUPHG�
XQGHU� UHJLRQDO� �HSLGXUDO�� VSLQDO�� DQHVWKHVLD��7KH� EDODQFHG� LQKDODWLRQ� RU�
WRWDO�LQWUDYHQRXV�DQHVWKHVLD�LV�XVHG�IRU�WKH�JHQHUDO�DQHVWKHVLD��,VRÀXUDQH�RU�
VHYRÀXUDQH�DW�D�GRVH�RI��±��0$&�LV�XVHG�IRU�WKH�LQKDODWLRQ�DQHVWKHVLD��,Q�
RUGHU�WR�PDLQWDLQ�D�KHPRG\QDPLF�VWDELOLW\�DQG�SODFHQWDO�FLUFXODWLRQ�RI�WKH�
SUHJQDQW�ZRPDQ�WKH�GRFWRU�DSSOLHV�YDVRSUHVVRUV�ZLWK�SULPDU\�DFWLRQ�RQ�
SHULSKHUDO�YHVVHOV��WKDW�DYRLGV�VSDVP�RI�WKH�XWHULQH�YHVVHOV�±�SKHQ\OHSKULQH��
+\SHUWHQVLRQ� LV� XQGHU� FRQWURO� RI� XUDSLGLORP� RU� QLPRGLSLQH��'XULQJ� WKH�
QHXURVXUJLFDO� RSHUDWLRQ� DQG� LQ� WKH� LPPHGLDWH� SRVWRSHUDWLYH� SHULRG� DQ�
REVWHWULFLDQ�J\QHFRORJLVW� DQG� QHRQDWDO� UHVXVFLWDWLRQ� WHDP� DUH� UHTXLUHG��
&RQFOXVLRQ��6$+�LV�FDXVHG�E\�DUWHULDO�DQHXU\VP�UXSWXUH�RU�DUWHULRYHQRXV�
PDOIRUPDWLRQ��$90���6$+�RI�SUHJQDQW�ZRPHQ�UHTXLUHV�D�MRLQW�WUHDWPHQW�
E\� D� QHXURVXUJHRQ�� DQ�REVWHWULFLDQ�J\QHFRORJLVW�� D� QHDQDWRORJLVW� DQG� DQ�
DQDHVWKHWLVW��$Q�DQHVWKHWLF�PDQDJHPHQW�LQ�VXUJHU\�RI�SUHJQDQW�ZRPHQ�LV�
DQ�LPSRUWDQW�DVSHFW�RI�WKH�TXHVWLRQ�

ɂɁɆȿɇȿɇɂȿ�ɐɂɌɈɄɂɇɈȼɈȽɈ�ɋɌȺɌɍɋȺ�ɇȺ�ɉɈɁȾɇɂɏ�
ɋɌȺȾɂəɏ�ɊȺɄȺ�əɂɑɇɂɄɈȼ
Ɍ�ȼ��Ⱥɛɚɤɭɦɨɜɚ��ɋ�Ɉ��Ƚɟɧɢɧɝ��Ⱦ�Ɋ��Ⱦɨɥɝɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��Ɍ�ɉ��Ƚɟɧɢɧɝ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɫɬɚɧɨɜɥɟɧɚ� ɪɨɥɶ� ɧɚɪɭɲɟɧɢɹ� ɛɚɥɚɧɫɚ� ɰɢɬɨɤɢɧɨɜ� ɜ�
ɪɚɡɜɢɬɢɢ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɨɩɭɯɨɥɟɣ�ɪɚɡɥɢɱɧɨɣ�ɥɨɤɚɥɢɡɚɰɢɢ�>Ɍɨɬɨɥɹɧ�
Ⱥ�Ⱥ��� Ɏɪɟɣɧɞɥɢɧ� ɂ�ɋ��� ������ Ƚɥɵɛɨɱɤɨ� ɉ�ȼ��� ����@�� Ɋɚɤ� ɹɢɱɧɢɤɨɜ�
�Ɋə�� ±� ɧɚɢɛɨɥɟɟ� ɚɝɪɟɫɫɢɜɧɚɹ� ɨɩɭɯɨɥɶ�ɠɟɧɫɤɢɯ� ɝɟɧɢɬɚɥɢɣ�� ȼɵɫɨɤɚɹ�
ɫɦɟɪɬɧɨɫɬɶ� ɨɬ� Ɋə� ɨɩɪɟɞɟɥɹɟɬɫɹ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɢɡ�ɡɚ� ɨɬɫɭɬɫɬɜɢɹ�
ɧɚɞɟɠɧɵɯ�ɦɚɪɤɟɪɨɜ�ɞɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɟɪɚɩɢɢ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�
ɫɬɚɞɢɹɯ�ɡɚɛɨɥɟɜɚɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɭɪɨɜɧɹ�ɰɢɬɨɤɢɧɨɜ�
�,/�����71)�DOID��*�&6)��ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɧɚ�ɩɨɡɞɧɢɯ�ɫɬɚɞɢɹɯ�Ɋə��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɭɟɦɚɹ�ɝɪɭɩɩɚ�ɫɨɫɬɨɹɥɚ�ɢɡ����ɩɟɪɜɢɱɧɵɯ�
ɛɨɥɶɧɵɯ� Ɋə�� ɩɨɞɜɟɪɝɚɜɲɢɯɫɹ� ɨɛɫɥɟɞɨɜɚɧɢɸ� ɜ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɦ�
ɨɬɞɟɥɟɧɢɢ� ɍɥɶɹɧɨɜɫɤɨɝɨ� ɨɛɥɚɫɬɧɨɝɨ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɞɢɫɩɚɧɫɟɪɚ��ɉɨɞɛɨɪ�ɩɚɰɢɟɧɬɨɤ�ɩɪɨɜɨɞɢɥɢ�ɩɨ� ɫɬɪɨɝɨ�ɨɩɪɟɞɟɥɟɧɧɵɦ�
ɤɪɢɬɟɪɢɹɦ�� ɜɨɡɪɚɫɬ� ��±��� ɥɟɬ� ɜɤɥɸɱɢɬɟɥɶɧɨ�� ɨɬɫɭɬɫɬɜɢɟ� ɨɫɬɪɵɯ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɢ� ɧɟɢɧɮɟɤɰɢɨɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ��
ɨɬɫɭɬɫɬɜɢɟ� ɜ� ɚɧɚɦɧɟɡɟ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɞɚɜɧɨɫɬɶɸ�
ɦɟɧɟɟ� ɝɨɞɚ� �ɜɤɥɸɱɚɹ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɟ��� Ʉɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɟ�ɠɟɧɳɢɧɵ��Q ����ɜ�ɜɨɡɪɚɫɬɟ���±���
ɥɟɬ�� ɋɩɨɧɬɚɧɧɭɸ� ɩɪɨɞɭɤɰɢɸ� ɰɢɬɨɤɢɧɨɜ� �,/����� 71)�DOID�� *�&6)��
ɨɩɪɟɞɟɥɹɥɢ�ɬɜɟɪɞɨɮɚɡɧɵɦ�ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�ɦɟɬɨɞɨɦ�ɜ�ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɚɛɨɪɨɜ� ɪɟɚɝɟɧɬɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɁȺɈ�
©ȼɟɤɬɨɪ�Ȼɟɫɬ�ȼɨɥɝɚª� �ɝ�� ɇ�� ɇɨɜɝɨɪɨɞ��� Ⱦɥɹ� ɜɵɹɜɥɟɧɢɹ� ɪɚɡɥɢɱɢɣ�
ɦɟɠɞɭ� ɞɚɧɧɵɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ� ɩɪɢ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɛɨɥɶɧɵɯ� Ɋə� ɢ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɩɪɢɦɟɧɹɥɫɹ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ� 8�ɤɪɢɬɟɪɢɣ�
Ɇɚɧɧɚ±ɍɢɬɧɢ� �6WDWD� ������ ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɞɨɫɬɨɜɟɪɧɵɦɢ� ɫɱɢɬɚɥɢɫɶ�
ɞɚɧɧɵɟ�ɩɪɢ�ɪ�������Ɋɟɡɭɥɶɬɚɬɵ�� ,/����ɹɜɥɹɟɬɫɹ�ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɦ�
ɰɢɬɨɤɢɧɨɦ�� ɭɱɚɫɬɜɭɟɬ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɤɥɟɬɨɱɧɨɝɨ� ɢ� ɝɭɦɨɪɚɥɶɧɨɝɨ�
ɢɦɦɭɧɢɬɟɬɚ�� ɫɬɢɦɭɥɢɪɭɟɬ� ɩɪɨɞɭɤɰɢɸ� ,)1�JDPPD�� 71)�DOID�� ,/����
��ɢ�ɦɨɠɟɬ�ɢɝɪɚɬɶ� ɫɭɳɟɫɬɜɟɧɧɭɸ�ɪɨɥɶ� ɜ�ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ� ɡɚɳɢɬɟ�
ɨɪɝɚɧɢɡɦɚ��ɚ�ɬɚɤɠɟ�ɜɵɫɬɭɩɚɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɮɚɤɬɨɪɚ�
ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɪɹɞɚ�ɡɚɛɨɥɟɜɚɧɢɣ��ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ�ɯɪɨɧɢɱɟɫɤɢɦ�
ɜɨɫɩɚɥɟɧɢɟɦ� �ɧɚ� ,,,±,9� ɫɬɚɞɢɹɯ� Ɋə� ±� ɚɫɟɩɬɢɱɟɫɤɢɣ� ɩɟɪɢɬɨɧɢɬ���ɇɚ�
ɫɟɝɨɞɧɹ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�,/�����ɤɚɤ�ɟɝɨ�ɪɟɰɟɩɬɨɪ�ɢ�,/����±�ɫɜɹɡɵɜɚɸɳɢɣ�
ɛɟɥɨɤ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɩɨɥɢɦɨɪɮɧɭɸ�ɫɬɪɭɤɬɭɪɭ�� ɤɨɬɨɪɚɹ�ɮɨɪɦɢɪɭɟɬɫɹ�
ɧɚ� ɨɫɧɨɜɟ� ɚɥɥɟɥɶɧɨɝɨ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɨɜ� ɷɬɢɯ� ɛɟɥɤɨɜ�� Ɍɚɤ�� ɞɥɹ�
ɝɟɧɚ� ,/���� ɨɛɧɚɪɭɠɟɧɨ� �� ɚɥɥɟɥɶɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɢ� ��� ɚɥɥɟɥɶɧɵɯ�
ɜɚɪɢɚɧɬɨɜ� ɞɥɹ� ,/���� ±� ɫɜɹɡɵɜɚɸɳɟɝɨ� ɛɟɥɤɚ�� ɉɨɤɚɡɚɧɚ� ɚɫɫɨɰɢɚɰɢɹ�
ɚɥɥɟɥɶɧɨɝɨ�ɜɚɪɢɚɧɬɚ�,/����ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɱɚɫɬɨɬɵ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�
ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� >-DQVVHQ� 5��� ����@�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɩɪɨɜɟɞɟɧɧɵɯ� ɧɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭɪɨɜɟɧɶ� ,/����
ɜ� ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɛɨɥɶɧɵɯ�Ɋə�ɧɚ� ,,,� ��������ɩɝ�ɦɥ� ������±�������ɢ�
,9� �������� ɩɝ�ɦɥ� ������±��������� ɫɬɚɞɢɹɯ� ɡɚɛɨɥɟɜɚɧɢɹ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɜɵɲɟ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɬɚɤɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɭ� ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ�
ɠɟɧɳɢɧ��������ɩɝ�ɦɥ���±���������ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�71)�DOID�ɹɜɥɹɟɬɫɹ�
ɟɞɢɧɫɬɜɟɧɧɵɦ� ɰɢɬɨɤɢɧɨɦ�� ɨɛɥɚɞɚɸɳɢɦ� ɩɪɹɦɵɦ� ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɦ�
ɷɮɮɟɤɬɨɦ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɨɤ� >Ɍɟɥɟɬɚɟɜɚ� Ƚ�Ɇ��� ����@��
ȼ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɩɨɜɵɲɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� 71)�DOID� ɩɪɢɜɨɞɢɬ� ɤ�
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ɫɧɢɠɟɧɢɸ�ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɝɨ�ɷɮɮɟɤɬɚ��ɉɨ�ɧɚɲɢɦ�ɞɚɧɧɵɦ��ɭɪɨɜɟɧɶ�
71)�DOID� ɧɚ� ɩɨɡɞɧɢɯ� ɫɬɚɞɢɹɯ� ɫɧɢɠɚɟɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ������ ɩɝ�ɦɥ� ��±������ ɧɚ� ,,,� ɫɬɚɞɢɢ� ɢ� ����� ɩɝ�
ɦɥ� �����±������ ɧɚ� ,9� ɫɬɚɞɢɢ� Ɋə� ɩɪɨɬɢɜ� ������ ɩɝ�ɦɥ� �����±������� ɜ�
ɤɨɧɬɪɨɥɟ�� *�&6)� ɭɜɟɥɢɱɢɜɚɟɬ� ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɡɪɟɥɵɯ�
ɧɟɣɬɪɨɮɢɥɨɜ�� ɭɫɢɥɢɜɚɟɬ� ɩɪɨɞɭɤɰɢɸ� ɢɦɢ� ɤɢɫɥɨɪɨɞɧɵɯ� ɪɚɞɢɤɚɥɨɜ�
ɢ� ɚɧɬɢɬɟɥɨ�ɡɚɜɢɫɢɦɭɸ� ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɶ�� ɫɬɢɦɭɥɢɪɭɟɬ� ɫɢɧɬɟɡ� ,/�
���� ,/��EHWD��71)�DOID��ɇɚɦɢ�ɩɨɤɚɡɚɧɨ� ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�*�&6)�ɩɪɢ�
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɢ�Ɋə��ɧɚ�,,,�ɫɬɚɞɢɢ�±�ɞɨ�������ɩɝ�ɦɥ�������±�������ɢ�
ɧɚ� ,9� ±� ɞɨ� ������ ɩɝ�ɦɥ� �����±������� ɩɪɨɬɢɜ� ������� ������±�������� ɜ�
ɤɨɧɬɪɨɥɟ��ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɨɡɜɨɥɹɸɬ�ɩɪɟɞɩɨɥɚɝɚɬɶ�ɧɚ�
,,,±,9�ɫɬɚɞɢɢ�Ɋə�ɫɧɢɠɟɧɢɟ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�71)�DOID�ɢ�*�&6)�ɩɪɢ�
ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɜɨɡɪɚɫɬɚɧɢɢ� ɭɪɨɜɧɹ� ,/����� ɉɨɫɥɟɞɧɟɟ�� ɜɨɡɦɨɠɧɨ��
ɯɚɪɚɤɬɟɪɢɡɭɟɬ�ɚɥɥɟɥɶɧɵɣ�ɜɚɪɢɚɧɬ�,/����ɢ�ɢɥɢ�,/����±�ɫɜɹɡɵɜɚɸɳɟɝɨ�
ɛɟɥɤɚ�� ɨɬɦɟɧɹɸɳɢɣ� ɫɬɢɦɭɥɢɪɭɸɳɟɟ� ɞɟɣɫɬɜɢɟ� ,/���� ɧɚ� ɩɪɨɞɭɤɰɢɸ�
71)�DOID�
Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�ɝɨɫ��ɡɚɞɚɧɢɹ�ɆɂɇɈȻɊɇȺɍɄɂ�ɊɎ�

&+$1*(�2*�7+(�&<72.,1(�67$786�$7�/$7(�67$*(6�2)�$�
&$1&(5�29$5,$1
7�9��$EDNXPRYD��6�2��*HQLQJ��'�5��'ROJRYD
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��3URI��7�3��*HQLQJ
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ��7KH�UROH�RI�YLRODWLRQ�RI�EDODQFH�RI�F\WRNLQHV�LQ�GHYHORSPHQW�
RI� PDOLJQDQW� WXPRUV� RI� YDULRXV� ORFDOL]DWLRQ� >7RWRO\DQ�$�$��� )UH\QGOLQ�
,�6�� ������ *O\ERFKNR� 3�9��� ����@�� 7KH� &DQFHU� RYDULDQ� �&2�� ±� WKH�
PRVW� DJJUHVVLYH� WXPRU� RI� IHPDOH� JHQLWDOV�� +LJK� PRUWDOLW\� IURP� &2� LV�
GH¿QHG�� LQFOXGLQJ�GXH� WR� WKH� ODFN�RI� UHOLDEOH�PDUNHUV� IRU�DQ�DVVHVVPHQW�
RI� HI¿FLHQF\� RI� WKHUDS\� DW� YDULRXV� VWDJHV� RI� D� GLVHDVH�� $LP�� $� OHYHO�
DVVHVVPHQW�RI�F\WRNLQHV��,/�����71)�DOID��*�&6)��LQ�EORRG�VHUXP�DW�ODWH�
VWDJHV�RI�&2��0DWHULDOV�DQG�PHWKRGV��7KH�VXUYH\HG�JURXS�FRQVLVWHG�RI����
SULPDU\�VLFN�&2�ZKLFK�ZHUH�H[SRVHG�WR�LQVSHFWLRQ�LQ�J\QHFRORJLF�RI¿FH�
RI�WKH�8O\DQRYVN�UHJLRQDO�FOLQLFDO�RQFRORJLFDO�FOLQLF��6HOHFWLRQ�RI�SDWLHQWV�
FDUULHG� RXW� E\� VWULFWO\� FHUWDLQ� FULWHULD�� DJH� RI� ��±��� \HDUV� �LQFOXVLYH���
DEVHQFH� RI� VKDUS� LQÀDPPDWRU\� LQIHFWLRXV� DQG� QRQLQIHFWLRXV� GLVHDVHV��
DEVHQFH�LQ�WKH�DQDPQHVLV�RI�VXUJLFDO�LQWHUYHQWLRQV�E\�SUHVFULSWLRQ�OHVV�WKDQ�
D�\HDU��LQFOXGLQJ�VWRPDWRORJLF���7KH�FRQWURO�JURXS�ZDV�PDGH�E\�DOPRVW�
KHDOWK\�ZRPHQ��Q ����DW�WKH�DJH�RI���±���\HDUV��6SRQWDQHRXV�SURGXFWLRQ�
RI� F\WRNLQHV� �,/����� 71)�DOID�� *�&6)�� GHWHUPLQHG� E\� D� VROLG�SKDVH�
LPPXQRIHUPHQWDO� PHWKRG� LQ� EORRG� VHUXP� ZLWK� XVH� RI� VHWV� RI� UHDJHQWV�
RI� SURGXFWLRQ� RI� ©9HNWRU�%HVW�9ROJDª� �1�� 1RYJRURG��� )RU� GHWHFWLRQ�
RI� GLVWLQFWLRQV� EHWZHHQ� WKH� GDWD� REWDLQHG� DW� LQVSHFWLRQ� RI� VLFN�&2� DQG�
FRQWURO� JURXS�� 0DQQ±:KLWQH\¶V� �6WDWD� ����� QRQSDUDPHWULF� 8�FULWHULRQ�
ZDV�DSSOLHG��6WDWLVWLFDOO\�UHOLDEOH�GDWD�ZHUH�FRQVLGHUHG�DW�ɪ�OHVV�WKHQ�������
5HVXOWV�� ,/���� LV� SUR�LQÀDPPDWRU\� F\WRNLQHV�� SDUWLFLSDWHV� LQ� IRUPDWLRQ�
RI�FHOOXODU�DQG�KXPRUDO�LPPXQLW\��VWLPXODWHV�SURGXFWLRQ�RI�,)1�JDPPD��
71)�DOID��,/������DQG�FDQ�SOD\�DQ�HVVHQWLDO�UROH�LQ�DQWLQHRSODVWLF�SURWHFWLRQ�
RI� DQ� RUJDQLVP�� DQG� DOVR� DFW� DV� D� SDWKRJHQHWLF� IDFWRU� LQ� IRUPDWLRQ�RI� D�
QXPEHU�RI�WKH�GLVHDVHV��EHLQJ�DFFRPSDQLHG�DV�D�FKURQLF�LQÀDPPDWLRQ��DW�
,,,±,9�VWDJHV�RI�&2�±�DVHSWLF�SHULWRQLWLV���)RU�WRGD\�LW�LV�VKRZQ�WKDW�,/�
���DV�LWV�UHFHSWRU�DQG�,/����±�FRQQHFWLQJ�SURWHLQ�UHSUHVHQW�SRO\PRUSKLF�
VWUXFWXUH�ZKLFK�LV�IRUPHG�RQ�WKH�EDVLV�RI�DOOHOLF�SRO\PRUSKLVP�RI�JHQHV�RI�
WKHVH�SURWHLQV��6R�IRU�D�JHQH�RI�,/������DOOHOLF�RSWLRQV�DQG����DOOHOLF�RSWLRQV�
IRU�,/����±�FRQQHFWLQJ�SURWHLQ�DUH�UHYHDOHG��7KH�DVVRFLDWLRQ�RI�DOOHOLF�,/�
��� RSWLRQ�ZLWK� LQFUHDVH� LQ� IUHTXHQF\� RI� WKH� FRUUHVSRQGLQJ� SDWKRORJLFDO�
SURFHVV�>-DQVVHQ�5�������@��$V�D�UHVXOW�RI�WKH�UHVHDUFKHV�FRQGXFWHG�E\�XV�
LW�LV�HVWDEOLVKHG�WKDW�WKH�,/����OHYHO�LQ�VHUXP�RI�EORRG�RI�VLFN�&2�RQ�,,,�
��������SJ�PO�������±�������DQG�,9���������SJ�PO�������±���������VWDJHV�
RI�D�GLVHDVH�LW� LV�VLJQL¿FDQW�DERYH�FRQFHUQLQJ�WKRVH�LQGLFDWRUV�DW�DOPRVW�
KHDOWK\�ZRPHQ��������SJ�PO� ��±��������� ,W� LV�HVWDEOLVKHG� WKDW�71)�DOID�
LV� RQO\� F\WRNLQHV�� SRVVHVVLQJ�GLUHFW� F\WRWR[LF� HIIHFW� FRQFHUQLQJ� WXPRUDO�
FDJHV�>7HOHWD\HYD�*�0�������@��,Q�VRPH�FDVHV�LQFUHDVH�RI�FRQFHQWUDWLRQ�RI�
71)�DOID�OHDGV�WR�GHFUHDVH�LQ�DQWLQHRSODVWLF�HIIHFW��$FFRUGLQJ�WR�RXU�GDWD�
WKH�71)�DOID�OHYHO�DW�ODWH�VWDJHV�GHFUHDVHV�FRQFHUQLQJ�LQGLFDWRUV�LQ�FRQWURO�
JURXS�������SJ�PO���±������RQ�WKH�,,,�VWDJHV�DQG������SJ�PO������±������
DW�WKH�,9�VWDJH�RI�&2�DJDLQVW�������SJ�PO������±�������LQ�FRQWURO��*�&6)�
LQFUHDVHV�IXQFWLRQDO�DFWLYLW\�RI�PDWXUH�QHXWURSKLOV��VWUHQJWKHQV�SURGXFWLRQ�
WKHP�R[\JHQ�UDGLFDOV�DQG�DQ�DQWLERG\�±�GHSHQGHQW�F\WRWR[LFLW\��VWLPXODWHV�
,/����� ,/��EHWD��71)�DOID�V\QWKHVLV��:H�VKRZHG�GHFUHDVH� LQ� WKH�*�&6)�
OHYHO�ZKHQ�SURJUHVVLQJ�&2��DW�WKH�,,,�VWDJH�±�WR�������SJ�PO�������±�������
DQG�RQ�,9�±�WR�������SJ�PO������±�������DJDLQVW��������������±��������LQ�
FRQWURO��&RQFOXVLRQ��7KH�REWDLQHG�GDWD�DOORZ�WR�DVVXPH�DW�WKH�,,,±,9�VWDJHV�
RI� &2� GHFUHDVH� LQ� 71)�DOID� DQG� *�&6)� EORRG� VHUXP� DW� VLPXOWDQHRXV�
LQFUHDVH�RI�WKH�,/����OHYHO��7KH�ODVW��SUREDEO\��FKDUDFWHUL]HV�DOOHOLF�,/����

DQG�RU�,/����RSWLRQ�±�WKH�FRQQHFWLQJ�SURWHLQ��,/����FDQFHOLQJ�VWLPXODWLQJ�
DFWLRQ�RQ�71)�DOID�SURGXFWLRQ�
:RUN� LV�SHUIRUPHG�ZLWK�VXSSRUW�RI� WKH�VWDWH� WDVN�RI� WKH�0,1,675<�2)�
('8&$7,21�$1'�6&,(1&(�RI�WKH�5XVVLDQ�)HGHUDWLRQ�

ɋɊȺȼɇɂɌȿɅɖɇȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�ɗɄɋɉɊȿɋɋɂɂ�
ɂɆɆɍɇɈɆɈȾɍɅəɌɈɊɇɕɏ�ɆɈɅȿɄɍɅ�ȼ�ɄɍɅɖɌɍɊȺɏ�
ɆȿɁȿɇɏɂɆȺɅɖɇɕɏ�ɋɌɊɈɆȺɅɖɇɕɏ�ɄɅȿɌɈɄ�ɂɁ�
ȼɇȿɁȺɊɈȾɕɒȿȼɕɏ�ɌɄȺɇȿɃ�ɂ�ɗɇȾɈɆȿɌɊɂə
ȿ�Ⱥ��Ɇɟɬɥɸɤ��ə�ȼ��ɋɟɪɞɸɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɛ�ɧ��Ⱥ�Ɇ��ɋɚɜɢɥɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɥɟɬɨɱɧɚɹ� ɬɟɪɚɩɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɫɚɦɵɯ�
ɦɧɨɝɨɨɛɟɳɚɸɳɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɦɟɞɢɰɢɧɟ��Ʉɥɟɬɨɱɧɵɟ�
ɬɟɯɧɨɥɨɝɢɢ� ɭɠɟ� ɫɟɝɨɞɧɹ� ɧɚɲɥɢ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɛɥɚɫɬɹɯ�
ɦɟɞɢɰɢɧɵ��ɉɪɨɜɟɞɟɧɨ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɷɬɨɣ�
ɨɛɥɚɫɬɢ��ɱɬɨ�ɞɚɥɨ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɤɥɟɬɨɱɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ��Ɉɞɧɢɦ�ɢɡ�ɧɚɩɪɚɜɥɟɧɢɣ�ɤɥɟɬɨɱɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɹɜɥɹɟɬɫɹ�
ɢɡɭɱɟɧɢɟ�ɢ�ɩɪɢɦɟɧɟɧɢɟ�ɦɟɡɟɧɯɢɦɚɥɶɧɵɯ�ɫɬɪɨɦɚɥɶɧɵɯ�ɤɥɟɬɨɤ��ɆɋɄ���
ɗɬɨɬ� ɬɢɩ� ɤɥɟɬɨɤ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɫɨɦɚɬɢɱɟɫɤɢɦ� ɫɬɜɨɥɨɜɵɦ� ɤɥɟɬɤɚɦ��
ɤɨɬɨɪɵɟ� ɨɛɥɚɞɚɸɬ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɤ� ɫɚɦɨɩɨɞɞɟɪɠɚɧɢɸ� ɢ� ɦɨɝɭɬ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶɫɹ�ɜ�ɤɥɟɬɤɢ�ɦɟɡɨɞɟɪɦɚɥɶɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ��ɬɚɤɢɟ�
ɤɚɤ�ɨɫɬɟɨɛɥɚɫɬɵ��ɯɨɧɞɪɨɰɢɬɵ��ɚɞɢɩɨɰɢɬɵ��ɦɢɨɰɢɬɵ��ɚɫɬɪɨɰɢɬɵ�ɢɥɢ�
ɜ�ɤɥɟɬɤɢ�ɷɧɞɨɞɟɪɦɚɥɶɧɨɝɨ�ɢ�ɧɟɣɪɨɷɤɬɨɞɟɪɦɚɥɶɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ��
ɧɚɩɪɢɦɟɪ� ɧɟɣɪɨɧɵ�� ɝɟɩɚɬɨɰɢɬɵ�� ɷɧɞɨɬɟɥɢɚɥɶɧɵɟ� ɤɥɟɬɤɢ�� ȼɚɠɧɵɦ�
ɩɪɟɢɦɭɳɟɫɬɜɨɦ� ɷɬɢɯ� ɤɥɟɬɨɤ� ɹɜɥɹɟɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɚɹ� ɩɪɨɫɬɨɬɚ� ɢɯ�
ɩɨɥɭɱɟɧɢɹ� ɢ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɬɧɨɫɢɬɟɥɶɧɨ�
ɧɟɞɚɜɧɨ� LQ� YLWUR� ɢ� LQ� YLYR� ɛɵɥɢ� ɨɩɢɫɚɧɵ� ɢɦɦɭɧɨɫɭɩɪɟɫɫɨɪɧɵɟ�
ɫɜɨɣɫɬɜɚ�ɦɟɡɟɧɯɢɦɚɥɶɧɵɯ�ɫɬɪɨɦɚɥɶɧɵɯ�ɤɥɟɬɨɤ��ɗɬɨɬ�ɷɮɮɟɤɬ�ɦɨɠɟɬ�
ɛɵɬɶ�ɨɩɨɫɪɟɞɨɜɚɧ�ɥɢɛɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�ɆɋɄ�ɫ�ɤɥɟɬɤɚɦɢ�ɢɦɦɭɧɧɨɣ�
ɫɢɫɬɟɦɵ�� ɥɢɛɨ� ɫɟɤɪɟɰɢɟɣ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ��
ɂɦɟɧɧɨ� ɢɡ�ɡɚ� ɫɜɨɢɯ� ɢɦɦɭɧɨɪɟɝɭɥɹɬɨɪɧɵɯ� ɫɜɨɣɫɬɜ� ɆɋɄ� ɹɜɥɹɟɬɫɹ�
ɩɨɬɟɧɰɢɚɥɶɧɨ�ɷɮɮɟɤɬɢɜɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɩɪɟɨɞɨɥɟɧɢɹ�ɪɟɚɤɰɢɢ�
©ɬɪɚɧɫɩɥɚɧɬɚɧɬ�ɩɪɨɬɢɜ�ɯɨɡɹɢɧɚª��ɚ�ɬɚɤɠɟ�ɜ�ɰɟɥɹɯ�ɥɟɱɟɧɢɹ�ɯɪɨɧɢɱɟɫɤɢɯ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɢ� ɛɟɫɩɥɨɞɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ʉɭɥɶɬɭɪɵ�ɦɟɡɟɧɯɢɦɚɥɶɧɵɯ�ɫɬɪɨɦɚɥɶɧɵɯ�ɤɥɟɬɨɤ�ɢɡ�ɜɧɟɡɚɪɨɞɵɲɟɜɵɯ�
ɬɤɚɧɟɣ��ɚɦɧɢɨɧ��ɬɪɨɮɨɛɥɚɫɬ��ɯɨɪɢɨɧ��ɜɨɪɬɚɧɨɜ�ɫɬɭɞɟɧɶ��ɢ�ɷɧɞɨɦɟɬɪɢɣ��
ɜɫɟ� ɧɟɨɛɯɨɞɢɦɵɟ� ɫɪɟɞɵ�ɢ� ɪɟɚɤɬɢɜɵ��ȼɵɞɟɥɟɧɢɟ�ɢ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ�
ɦɟɡɟɧɯɢɦɚɥɶɧɵɯ� ɫɬɪɨɦɚɥɶɧɵɯ� ɤɥɟɬɨɤ�� ɉɐɊ� ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ��
ɩɪɨɬɨɱɧɚɹ� ɰɢɬɨɮɥɸɨɪɢɦɟɬɪɢɹ�� (/,6$�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɞɚɧɧɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɫɪɚɜɧɢɬɟɥɶɧɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�
ɷɤɫɩɪɟɫɫɢɢ� ɢɦɦɭɧɨɦɨɞɭɥɹɬɨɪɧɵɯ� ɦɨɥɟɤɭɥ� ɜ� ɤɭɥɶɬɭɪɚɯ� ɆɋɄ� ɢɡ�
ɜɧɟɡɚɪɨɞɵɲɟɜɵɯ�ɬɤɚɧɟɣ�ɢ�ɷɧɞɨɦɟɬɪɢɹ��ȼ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɆɋɄ�ɭɞɚɥɨɫɶ�
ɨɛɧɚɪɭɠɢɬɶ�ɦɊɇɄ�ɪɹɞɚ�ɦɨɥɟɤɭɥ��ɬɚɤɢɯ�ɤɚɤ�7*)��,/����,/����9(*)����
ɢ�)R[3���ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɩɪɨɰɟɫɫɚɯ�ɩɪɨɥɢɮɟɪɚɰɢɢ��ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ��
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɢ�ɚɧɝɢɨɝɟɧɧɵɯ�ɩɪɨɰɟɫɫɚɯ��ɉɨɦɢɦɨ�ɦɊɇɄ�ɜ�
ɦɟɡɟɧɯɢɦɚɥɶɧɵɯ�ɫɬɪɨɦɚɥɶɧɵɯ�ɤɥɟɬɤɚɯ��ɭɞɚɥɨɫɶ�ɜɵɹɜɢɬɶ�,/�����,/���
ɢ�7*)�ɜ� ɤɭɥɶɬɭɪɚɥɶɧɨɣ� ɫɪɟɞɟ�� ɱɬɨ� ɝɨɜɨɪɢɬ�ɨɛ�ɢɦɦɭɧɨɪɟɝɭɥɹɬɨɪɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɩɨɥɭɱɟɧɧɵɯ� ɤɥɟɬɨɤ�� ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɧɟ� ɭɞɚɥɨɫɶ�
ɨɛɧɚɪɭɠɢɬɶ� ɦɊɇɄ� ɬɚɤɢɯ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɦɨɥɟɤɭɥ�� ɤɚɤ� 71)� ɢ�
,)1�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɆɋɄ� ɜ� ɬɟɪɚɩɢɢ�
ɯɪɨɧɢɱɟɫɤɢɯ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɛɟɫɩɥɨɞɢɹ�� ȼɵɜɨɞɵ��
ɉɨɥɭɱɟɧɧɵɟ� ɆɋɄ� ɨɛɥɚɞɚɸɬ� ɢɦɦɭɧɨɪɟɝɭɥɹɬɨɪɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�
ɢ� ɢɦɟɸɬ� ɩɟɪɫɩɟɤɬɢɜɵ� ɜ� ɬɟɪɚɩɢɢ� ɯɪɨɧɢɱɟɫɤɢɯ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɩɪɨɰɟɫɫɨɜ�ɢ�ɛɟɫɩɥɨɞɢɹ�

&203$5$7,9(�&+$5$&7(5,67,&�(;35(66,21�2)�
,0081202'8/$725<�02/(&8/(6�,1�7+(�&8/785(6�2)�
0(6(1&+<0$/�67520$/�&(//6�2)�(;75$(0%5<21,&�
7,668(6�$1'�(1'20(75,80
(�$��0HWO\XN��<�9��6HUG\XN
6FLHQWL¿F�$GYLVRU�±�&DQG%LRO6FL�$�0��6DYLORYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &HOO�OLNH� WKHUDS\� LV� RQH� RI� WKH� PRVW� SURPLVLQJ� GLUHFWLRQV�
LQ� WKH� PRGHUQ� PHGLFLQH�� &HOO�OLNH� WHFKQRORJLHV� IRXQG� DOUHDG\� WRGD\�
WKHPVHOYHV� LQ� YDULRXV� DUHDV� RI� PHGLFLQH�� 7KH� VLJQL¿FDQW� DPRXQW� RI�
UHVHDUFKHV� LQ� WKLV� DUHD� WKDW� JDYH� WKH� FKDQFH� RI� SUDFWLFDO� DSSOLFDWLRQ�
RI� FHOO�OLNH� WHFKQRORJLHV� LV� FDUULHG� RXW�� 2QH� RI� WKH� GLUHFWLRQV� RI� FHOO�
OLNH� WHFKQRORJLHV� LV� VWXG\LQJ� DQG� DSSOLFDWLRQ� RI� WKH�PHVHQFK\PDO� VWHP�
FHOOV� �06&���7KLV� W\SH� RI� FDJHV� IDOOV� LQWR� WR� VRPDWLF� VWHP� FHOOV� ZKLFK�
SRVVHVV� DELOLW\� WR� VHOI�PDLQWDLQLQJ� DQG� FDQ�EH�GLIIHUHQWLDWHG� LQ� FDJHV�RI�
D� PHVRGHUPDO� RULJLQ�� VXFK� DV� RVWHREODVWV�� FKRQGURF\WHV�� ɚɞɢɩɨɰɢɬɵ��
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ɦɢɨɰɢɬɵ��DVWURF\WHV�RU�LQ�FDJHV�RI�DQ�HQGRGHUPDO�DQG�QHXURHFWRGHUPDO�
RULJLQ�� IRU� H[DPSOH�� QHXURQHV�� KHSDWRF\WHV�� HQGRWKHOLDO� FHOOV�� ,PSRUWDQW�
DGYDQWDJH�RI�WKHVH�FDJHV�LV� WKH�UHODWLYH�VLPSOLFLW\�RI�WKHLU�UHFHLYLQJ�DQG�
FXOWLYDWLRQ��$LP��5HODWLYHO\�UHFHQWO\�LQ�YLWUR�DQG�LQ�YLYR�ZHUH�GHVFULEHG�
LPPXQVXSUHVVRUQ\�SURSHUWLHV�PHVHQFK\PDO�VWHP�FHOOV��7KLV�HIIHFW�FDQ�EH�
PHGLDWHG�RU�LQWHUDFWLRQ�0&V�ZLWK�FDJHV�RI�LPPXQH�V\VWHP��RU�VHFUHWLRQ�
RI� DQWLLQÀDPPDWRU\� F\WRNLQHV�� %HFDXVH� RI� WKH�0&6� LPPXQRUHJXODWRU\�
SURSHUWLHV� WKH� WUDQVSODQWDQW� DJDLQVW� WKH� RZQHU�� DQG� DV� IRU� WUHDWPHQW� RI�
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D�SUROLIHUDWLRQ��LQÀDPPDWRU\��DQWLLQÀDPPDWRU\�DQG�DQJLRJHQLF�SURFHVVHV��
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P51$�RI�VXFK�SUR�LQÀDPPDWRU\�PROHFXOHV�DV�71)�DQG�,)1�WKDW�SRLQWV�WR�
RSSRUWXQLW\�WR�XVH�VXFK�FDJHV�LQ�WKHUDS\�RI�FKURQLF�LQÀDPPDWRU\�SURFHVVHV�
DQG�LQIHUWLOLW\��&RQFOXVLRQ��$V�LW�ZDV�VXFFHHGHG�WR�VKRZ�SUHVHQFH�DW� WKH�
FXOWXUDO�HQYLURQPHQW�RI�,QWHUODNHQ�����,QWHUODNHQ���DQG�7*)�WKDW�VSHDNV�
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WKHUDS\�RI�FKURQLF�LQÀDPPDWRU\�SURFHVVHV�DQG�LQIHUWLOLW\�
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,QWURGXFWLRQ��7KH�RYDULDQ�FDQFHU� �2&�� LQ� VWUXFWXUH�RI�PDOLJQDQW� WXPRUV�
DW� ZRPHQ� LQ� HFRQRPLFDOO\� GHYHORSHG� FRXQWULHV� PDNHV� �±���� OHWKDOLW\�
RQ� WKH�¿UVW�\HDU�DIWHU�HVWDEOLVKPHQW�RI� WKH�GLDJQRVLV�RI�����>6LHJHO�5���
1DLVKDGKDP�'���-HPDO�$�������@��,Q�5XVVLD�WKH�LQFLGHQFH�JDLQ�RYHU�WKH�ODVW�
���\HDUV�PDGH������>8UPDQFKHHYD�$�)�������@��7KH�NH\�UROH�LQ�WUHDWPHQW�
RI� 2&� LV� SOD\HG� E\� FKHPRWKHUDS\�� 7KXV� FRPELQHG� SRO\FKHPRWKHUDS\�
�3&K7�� RQ� WKH� EDVLV� RI� SUHSDUDWLRQV� RI� SODWLQXP� DQG� WD[DQHV� DOORZV� WR�
UHFHLYH� WR� ���� RI� DQ� DI¿UPDWLYH� DQVZHU� >3HQVRQ� 5�7��� ����@�� 'DWD� RQ�
DFWLYDWLRQ�RI�LPPXQH�V\VWHP�DUH�REWDLQHG�DW�3&K7�GXH�WR�LQFUHDVH�RI�DQ�
LPPXQRJHQLFLW\� RI� WXPRUDO� FDJHV� WKDW� LQFUHDVHV� HI¿FLHQF\� RI� WUHDWPHQW�
>)ULGPDQ� :�+�� HW� DO��� ����@�� $LP�� 7KH� OHYHO� DVVHVVPHQW� F\WRNLQHV��
EHLQJ�PHGLDWRUV�RI� LPPXQH�V\VWHP��DW�3&K7�DW� ODWH�VWDJHV�RI�2&�ZDV�D�
UHVHDUFK�REMHFWLYH��0DWHULDOV�DQG�PHWKRGV��6XUYH\HG����SULPDU\�SDWLHQWV�
DW� WKH� ,,,±,9� VWDJHV� RI�2&�RQ�),*2�� UHFHLYHG�3&K7�DFFRUGLQJ� WR�&$3�
VFKHPH�� &RQWURO� ZDV� PDGH� E\� DOPRVW� KHDOWK\� ZRPHQ�� ,Q� EORRG� VHUXP�
E\�D�VROLG�SKDVH�LPPXQRIHUPHQWDO�PHWKRG�LQ���GD\V�DIWHU�WKH��VW�FRXUVH�
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����@�ZDV� DOVR� ORZHUHG� DW� WKH� ,,,� VWDJH�RI�2&� �����SJ�PO� ��±������ DQG�
LW�ZDV�HTXDO���DW�WKH�,9�VWDJH�RI�2&�DJDLQVW�������SJ�PO������±�������LQ�
FRQWURO��$IWHU�WKH��VW�FRXUVH�3&K7�WKH�71)�DOID�OHYHO�LQFUHDVHV�WR�������
SJ�PO���±�������RQ�WKH�,,,�VWDJHV�DQG������SJ�PO���±������DW�WKH�,9�VWDJH�
RI�2&��,/���±�SOH\RWURSQ\�F\WRNLQH��SOD\LQJ�WKH�FHQWUDO�UROH�LQ�EUDNLQJ�RI�
WXPRUDO�SURFHVV�>9LQFHQWD�7��'H�RI�9LW������@��,WV�OHYHO�GHFUHDVHV�DW�2&�
WR������SJ�PO������±�������RQ�WKH�,,,�VWDJHV�DQG������SJ�PO������±������
DW�WKH�,9�VWDJH�DJDLQVW�������������±�������SJ�PO�LQ�FRQWURO�JURXS��$IWHU�
3&K7�WKH�,/���OHYHO�UDLVHV�WR�YDOXHV�������SJ�PO������±��������RQ�WKH�,,,�
VWDJHV� DQG� ������ SJ�PO� ������±������� DW� WKH� ,9� VWDJH� RI�2&�� /HYHO� RI�
DQWL�LQÀDPPDWRU\�F\WRNLQH�RI�,/����LQ�VHUXP�RI�SDWLHQWV�UDLVHV�������SJ�
PO���±�������RQ�WKH�,,,�VWDJHV�DQG�������SJ�PO���±�������DW�WKH�,9�VWDJH�
RI�2&� DJDLQVW� ����� SJ�PO� �����±������ LQ� FRQWURO��$IWHU� 3&K7� DW� WKH� ,,,�
VWDJH�WKH�,/����OHYHO�GRHVQ¶W�FKDQJH��DQG�RQ�,9�UDLVHV�WZLFH�WR�������SJ�
PO������±��������&RQFOXVLRQ��7KXV��WKH�UHFHLYHG�UHVXOWV�DOORZ�WR�DVVXPH�
LQFUHDVH�RI�OHYHO�SUR�LQÀDPPDWRU\�F\WRNLQHV�,/���DQG�71)�DOID�DIWHU�WKH�
�VW�FRXUVH�3&K7�DFFRUGLQJ�WR�&$3�VFKHPH�
:RUN� LV�SHUIRUPHG�ZLWK�VXSSRUW�RI� WKH�VWDWH� WDVN�RI� WKH�0,1,675<�2)�
('8&$7,21�$1'�6&,(1&(�RI�WKH�5XVVLDQ�)HGHUDWLRQ�

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�ɉɈȾɌɂɉɈȼ�ɌɊɈɃɇɈȽɈ�
ɇȿȽȺɌɂȼɇɈȽɈ�ɊȺɄȺ�ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ
ɇ�Ⱥ��ɇɟɮɟɞɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�ȼ��Ⱦɚɧɢɥɨɜɚ
Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ʌɨɦɨɧɨɫɨɜɚ��Ɇɨɫɤɜɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɤ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɊɆɀ�� ±� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ�
ɨɧɤɨɥɨɝɢɱɟɫɤɚɹ� ɩɚɬɨɥɨɝɢɹ� ɢ� ɨɫɧɨɜɧɚɹ� ɩɪɢɱɢɧɚ� ɫɦɟɪɬɧɨɫɬɢ� ɫɪɟɞɢ�
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ɠɟɧɳɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� >'�-�� 'DEEV�����@�� Ɉɤɨɥɨ� ���� ɜɫɟɯ�
ɪɚɤɨɜ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� ɩɪɢɯɨɞɢɬɫɹ� ɧɚ� ɬɪɨɣɧɨɣ� ɧɟɝɚɬɢɜɧɵɣ� ɊɆɀ�
�ɌɇɊɆɀ�� �ɨɬɪɢɰɚɬɟɥɶɧɚɹ� ɪɟɚɤɰɢɹ� ɫ� ɪɟɰɟɩɬɨɪɚɦɢ� ɷɫɬɪɨɝɟɧɨɜ��
ɩɪɨɝɟɫɬɟɪɨɧɚ� ɢ� +(5��QHX��� ɉɨ� ɞɚɧɧɵɦ� ɦɧɨɝɢɯ� ɚɜɬɨɪɨɜ�� ɌɇɊɆɀ�
ɹɜɥɹɟɬɫɹ�ɝɟɬɟɪɨɝɟɧɧɨɣ�ɝɪɭɩɩɨɣ��ɜ�ɤɨɬɨɪɭɸ�ɜɯɨɞɢɬ�ɨɬ���ɞɨ���ɩɨɞɬɢɩɨɜ��
ɨɞɧɚɤɨ� ɤɪɢɬɟɪɢɢ� ɜɵɞɟɥɟɧɢɹ� ɷɬɢɯ� ɩɨɞɬɢɩɨɜ� ɩɪɨɬɢɜɨɪɟɱɢɜɵ�� ɬ�ɤ��
ɤɪɚɣɧɟ� ɦɚɥɨ� ɞɚɧɧɵɯ� ɨ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ� ɪɚɡɥɢɱɢɹɯ� ɷɬɢɯ� ɩɨɞɬɢɩɨɜ�
>(�$��5DNKD������@��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɪɚɡɥɢɱɧɵɯ�ɩɨɞɬɢɩɨɜ�
ɌɇɊɆɀ� ɢ� ɜɵɹɜɥɟɧɢɟ� ɪɚɡɥɢɱɢɣ� ɩɨ� ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɢ�
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɦ� ɩɚɪɚɦɟɬɪɚɦ� ɦɟɠɞɭ� ɢɫɫɥɟɞɨɜɚɧɧɵɦɢ�
ɝɪɭɩɩɚɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɤɚɠɞɨɦ� ɫɥɭɱɚɟ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ�
ɨɰɟɧɤɚ� ɪɚɡɦɟɪɚ� ɨɩɭɯɨɥɟɜɨɝɨ� ɭɡɥɚ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɬɢɩɚ�� ɫɬɟɩɟɧɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ� �ɩɨ� ɇɨɬɬɢɧɝɟɦɫɤɨɣ� ɫɢɫɬɟɦɟ���
Ɍɚɤɠɟ� ɜ� ɤɚɠɞɨɦ� ɫɥɭɱɚɟ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɧɚɥɢɱɢɟ� ɧɟɤɪɨɡɚ�� ɤɚɪɰɢɧɨɦɵ�
LQ� VLWX�� ɤɨɥɢɱɟɫɬɜɨ� ɥɢɦɮɚɬɢɱɟɫɤɢɯ� ɭɡɥɨɜ� ɫ� ɦɟɬɚɫɬɚɡɚɦɢ�� ɧɚɥɢɱɢɟ�
ɜɵɯɨɞɚ�ɦɟɬɚɫɬɚɡɚ�ɡɚ�ɩɪɟɞɟɥɵ�ɤɚɩɫɭɥɵ�ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ�ɭɡɥɚ��ɚ�ɬɚɤɠɟ�
ɧɚɥɢɱɢɟ� ɨɩɭɯɨɥɟɜɵɯ� ɷɦɛɨɥɨɜ� ɜ� ɤɪɨɜɟɧɨɫɧɵɯ� ɢ� ɥɢɦɮɚɬɢɱɟɫɤɢɯ�
ɫɨɫɭɞɚɯ�� ȼ� ɩɨɫɥɟɞɭɸɳɟɦ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫ�ɚɧɬɢɬɟɥɚɦɢ�ɤ�ɋɄ�����&Ʉ����.L�����S����ɟ�ɤɚɞɝɟɪɢɧɭ��
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɷɤɫɩɪɟɫɫɢɢ� ɦɚɪɤɟɪɨɜ� &.� ���� ɢ� &.��� ɜɫɹ� ɜɵɛɨɪɤɚ�
ɪɚɡɞɟɥɟɧɚ� ɧɚ� �� ɩɨɞɝɪɭɩɩɵ�� QXOO�ɮɟɧɨɬɢɩ� ���� ɫɥɭɱɚɟɜ�� ɜ� ɤɨɬɨɪɵɯ�
ɧɚɛɥɸɞɚɥɚɫɶ�ɨɬɪɢɰɚɬɟɥɶɧɚɹ�ɪɟɚɤɰɢɹ�ɫ�ɞɜɭɦɹ�ɚɧɬɢɬɟɥɚɦɢ���ɨɩɭɯɨɥɶ�ɫ�
ɛɚɡɚɥɶɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ���� ɫɥɭɱɚɟɜ�� ɜ� ɤɨɬɨɪɵɯ� ɧɚɛɥɸɞɚɥɚɫɶ�
ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɪɟɚɤɰɢɹ� ɫ� ɞɜɭɦɹ� ɚɧɬɢɬɟɥɚɦɢ� ɜ� ɛɨɥɟɟ� ɱɟɦ� ����
ɤɥɟɬɨɤ�� ɢ� ɱɢɫɬɵɣ� ɛɚɡɚɥɶɧɨɩɨɞɨɛɧɵɣ� ɪɚɤ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɚɤɬɢɱɟɫɤɢ�
ɜɨ�ɜɫɟɯ����ɫɥɭɱɚɹɯ�ɧɚɛɥɸɞɚɥɫɹ�ɩɪɨɬɨɤɨɜɵɣ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɣ�ɬɢɩ�ɡɚ�
ɢɫɤɥɸɱɟɧɢɟɦ�ɧɟɫɤɨɥɶɤɢɯ�ɨɛɪɚɡɰɨɜ��ɩɨɩɚɜɲɢɯ�ɜ�ɩɨɞɬɢɩ�QXOO�ɮɟɧɨɬɢɩɚ��
ɋɬɟɩɟɧɶ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ� ɱɚɳɟ� ɜɫɟɝɨ� ɬɪɟɬɶɹ� �ɫɚɦɚɹ� ɜɵɫɨɤɚɹ��� ɧɨ��
ɩɪɢɦɟɪɧɨ��ɫ�ɨɞɢɧɚɤɨɜɨɣ�ɱɚɫɬɨɬɨɣ�ɜɨ�ɜɫɟɯ�ɬɪɟɯ�ɩɨɞɬɢɩɚɯ�ɜɵɹɜɥɹɥɚɫɶ�
ɜɬɨɪɚɹ� ɫɬɟɩɟɧɶ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ�� ɇɟɤɪɨɡ� ɢɥɢ� ɢɡɴɹɡɜɥɟɧɢɟ�� ɤɚɤ�
ɩɪɚɜɢɥɨ�� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� ɜɨ� ɜɫɟɯ� ɩɨɞɬɢɩɚɯ�� ɑɚɳɟ� ɜɫɟɝɨ� ɞɚɧɧɵɣ�
ɩɪɢɡɧɚɤ�ɧɚɛɥɸɞɚɥɫɹ�ɜ�ɩɨɞɬɢɩɟ�³ɱɢɫɬɵɣ�ɛɚɡɚɥɶɧɨɩɨɞɨɛɧɵɣ�ɪɚɤ´��ɯɨɬɹ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɷɬɨ�ɧɟ�ɩɨɞɬɜɟɪɞɢɥɨɫɶ��Ɍɚɤɠɟ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɩɨɞɬɢɩɵ�
ɧɟ�ɨɬɥɢɱɚɥɢɫɶ�ɩɨ�ɧɚɥɢɱɢɸ�ɤɚɪɰɢɧɨɦɵ�LQ�VLWX�±�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�
ɨɧɚ�ɨɬɫɭɬɫɬɜɨɜɚɥɚ��ɂɧɬɟɪɟɫɧɨ��ɱɬɨ�ɜ�ɫɚɦɨɣ�ɛɨɥɶɲɨɣ�ɩɨ�ɱɢɫɥɟɧɧɨɫɬɢ�
ɜɵɛɨɪɤɟ� ±� ɨɩɭɯɨɥɶ� ɫ� ɛɚɡɚɥɶɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ±� ɧɟ� ɜɵɹɜɥɟɧɨ�
ɧɢ� ɨɞɧɨɝɨ� ɫɥɭɱɚɹ� ɫ� ɤɚɪɰɢɧɨɦɨɣ� LQ� VLWX�� ɱɬɨ� ɤɨɫɜɟɧɧɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ�
ɟɟ� ɜɵɫɨɤɢɣ�ɢɧɜɚɡɢɜɧɵɣ�ɩɨɬɟɧɰɢɚɥ��ȼɨ�ɜɫɟɯ���� ɫɥɭɱɚɹɯ�ɜɵɹɜɥɹɥɚɫɶ�
ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɷɤɫɩɪɟɫɫɢɹ�.L�����ɹɞɟɪɧɵɣ�ɦɚɪɤɟɪ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ��� 3��� ±� ɹɞɟɪɧɵɣ� ɦɚɪɤɟɪ� ɚɩɨɩɬɨɡɚ�� ɤɨɬɨɪɵɣ� ɹɜɥɹɟɬɫɹ�
ɩɥɨɯɢɦ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦ� ɮɚɤɬɨɪɨɦ�� ɱɚɳɟ� ɜɫɟɝɨ� ɨɛɧɚɪɭɠɢɜɚɥɫɹ�
ɜ� ɩɨɞɝɪɭɩɩɟ� ³ɨɩɭɯɨɥɶ� ɫ� ɛɚɡɚɥɶɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ´�� ɨɞɧɚɤɨ�
ɞɨɫɬɨɜɟɪɧɵɯ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɪɚɡɥɢɱɢɣ�ɨɛɧɚɪɭɠɟɧɨ�ɧɟ�ɛɵɥɨ��ȼɵɜɨɞɵ��
Ɇɟɠɞɭ� ɜɵɞɟɥɟɧɧɵɦɢ�ɧɚɦɢ� ɩɨɞɬɢɩɚɦɢ� ɫɪɟɞɢ� ɬɪɨɣɧɨɝɨ� ɧɟɝɚɬɢɜɧɨɝɨ�
ɊɆɀ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɯ�ɪɚɡɥɢɱɢɣ�ɧɟ�ɨɛɧɚɪɭɠɟɧɨ��ɜɜɢɞɭ�ɱɟɝɨ�
ɪɚɡɞɟɥɟɧɢɟ� ɧɚ� ɩɨɞɬɢɩɵ�� ɨɫɧɨɜɚɧɧɨɟ� ɧɚ� ɷɤɫɩɪɟɫɫɢɢ� &.���� ɢ� &.����
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɧɟɤɨɪɪɟɤɬɧɵɦ�

&+$5$&7(5,=$7,21�2)�7+(�68%7<3(6�2)�75,3/(�
1(*$7,9(�%5($67�&$1&(5
1�$��1HIHGRYD�
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�1�9��'DQLORYD
/RPRQRVRY�0RVFRZ�6WDWH�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��%UHDVW�FDQFHU��%&��LV�D�FRPPRQ�FDQFHU�SDWKRORJ\�DQG�WKH�
OHDGLQJ�FDXVH�RI�GHDWK�DPRQJ�ZRPHQ�DJHG���±���\HDUV��$ERXW�����RI�
DOO�EUHDVW�FDQFHUV�RFFXU�LQ�WULSOH�QHJDWLYH�EUHDVW�FDQFHU��71%&���QHJDWLYH�
UHDFWLRQ�ZLWK�WKH�UHFHSWRUV�RI�HVWURJHQ��SURJHVWHURQH�DQG�+(5��QHX��>'�-��
'DEEV������@��$FFRUGLQJ�WR�PDQ\�DXWKRUV�71%&�LV�D�KHWHURJHQHRXV�JURXS�
WKDW�LQFOXGHV���XS�WR���VXEW\SHV��KRZHYHU��WKH�GLDJQRVWLF�FULWHULD�RI�WKHVH�
VXEW\SHV�DUH�FRQWUDGLFWRU\��EHFDXVH�SRRU�GDWD�RQ�WKH�SUHGLFWLYH�GLIIHUHQFHV�
RI�WKHVH�VXEW\SHV�DUH�DYDLODEOH�LQ�WKH�OLWHUDWXUH�>(�$��5DNKD������@��$LP��
7KH�DLP�RI�WKLV�VWXG\�ZDV�LQYHVWLJDWH�GLIIHUHQFHV�LQ�FOLQLFDO��PRUSKRORJLFDO�
DQG� LPPXQRKLVWRFKHPLFDO� FKDUDFWHULVWLFV� EHWZHHQ� GLIIHUHQW� VXEW\SHV� RI�
71%&��0DWHULDOV�DQG�PHWKRGV��,Q�HDFK�FDVH��WKH�WXPRU�VL]H�ZDV�GH¿QHG��
GHWHUPLQDWLRQ�RI� KLVWRORJLFDO� W\SH�� JUDGH� �1RWWLQJKDP� V\VWHP���$OVR�� LQ�
HDFK�FDVH�ZDV�GHWHUPLQHG�WKH�SUHVHQFH�RI�QHFURVLV��FDUFLQRPD�LQ�VLWX��WKH�
QXPEHU�RI�O\PSK�QRGHV�ZLWK�PHWDVWDVLV�DQG�PHWDVWDVLV�EH\RQG�WKH�RXWSXWV�
O\PSK�QRGH�FDSVXOH��DV�ZHOO�DV�WKH�SUHVHQFH�RI�WXPRU�HPEROL�LQ�WKH�EORRG�
DQG�O\PSKDWLF�YHVVHOV��6XEVHTXHQW�LPPXQRKLVWRFKHPLVWU\�ZDV�SHUIRUPHG�
ZLWK�DQWLERGLHV�WR�&.�����.L�����&.����S����H�FDGKHULQ��2Q�WKH�EDVLV�RI�
H[SUHVVLRQ�SDWWHUQV�RI�&.�����DQG�&.���71%&�GLYLGHG�LQWR���VXEJURXSV��
QXOO� SKHQRW\SH� ���� FDVHV� LQ�ZKLFK� WKHUH�ZHUH� D� QHJDWLYH� UHDFWLRQ�ZLWK�
WKH� WZR�DQWLERGLHV��� WXPRU�ZLWK�EDVDO�FKDUDFWHULVWLFV� ����FDVHV� LQ�ZKLFK�
WKHUH�ZHUH�D�SRVLWLYH�UHDFWLRQ�ZLWK�WKH�WZR�DQWLERGLHV�LQ�PRUH�WKDQ�����

RI�WKH�FHOOV��DQG�EDVDO�OLNH�FDQFHU��5HVXOWV��$OPRVW�DOO�RI�WKH����FDVHV�ZHUH�
GXFWDO� KLVWRORJLFDO� W\SH��ZLWK� WKH� H[FHSWLRQ� RI� D� IHZ� VSHFLPHQV� FDXJKW�
LQ� WKH� VXEW\SH�RI� WKH� QXOO� SKHQRW\SH��7XPRU�JUDGH� LQ�PRVW� RIWHQ� LV� WKH�
WKLUG� �KLJKHVW��� EXW�ZLWK� DERXW� WKH� VDPH� IUHTXHQF\� LQ� DOO� WKUHH� VXEW\SHV�
LGHQWL¿HG�WKH�VHFRQG�WXPRU�JUDGH��1HFURVLV�RU�XOFHUDWLRQ�LV�XVXDOO\�DEVHQW�
LQ�DOO�VXEW\SHV��0RVW�RIWHQ�WKLV�FKDUDFWHULVWLF�ZDV�REVHUYHG�LQ�WKH�VXEW\SH�
³EDVDO�OLNH�FDQFHU´��DOWKRXJK�WKLV�LV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��6XEW\SHV�
KDYHQ¶W�DQ\�VWDWLVWLFDOO\�GLIIHUHQFHV� LQ� WKH�SUHVHQFH�RI�FDUFLQRPD�LQ�VLWX�
±�LQ�PRVW�FDVHV�LW�ZDV�DEVHQW��,QWHUHVWLQJO\��WKH�ODUJHVW�E\�WKH�QXPEHU�RI�
VDPSOH�JURXS��WXPRU�ZLWK�EDVDO�FKDUDFWHULVWLF��LV�QR�FDVHV�ZLWK�FDUFLQRPD�
LQ�VLWX��ZKLFK�LQGLFDWHV�LWV�KLJK�LQYDVLYH�SRWHQWLDO��,Q�DOO����FDVHV�WKHUH�ZDV�
REVHUYHG�SRVLWLYH�H[SUHVVLRQ�RI�.L�����3����QXFOHDU�PDUNHU�RI�DSRSWRVLV��
ZKLFK� LV� D� EDG� SURJQRVWLF� IDFWRU�� PRVW� RIWHQ� GHWHFWHG� LQ� WKH� VXEJURXS�
³WXPRU�ZLWK�EDVDO�FKDUDFWHULVWLFV´��EXW�ZLWKRXW�DQ\�VWDWLVWLFDO�GLIIHUHQFHV��
&RQFOXVLRQ�� :H� GLGQ¶W� REVHUYH� DQ\� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV�
EHWZHHQ� VHOHFWHG� VXEW\SHV� RI� WULSOH� QHJDWLYH� EUHDVW� FDQFHU�� 7KXV�� ZH�
FRQFOXGH� WKDW� VXEW\SHV�GLYLVLRQ�EDVHG�RQO\�RQ� WKH� H[SUHVVLRQ�RI�&.����
DQG�&.����DSSHDU�WR�EH�LQFRUUHFW�

ɄȺɑȿɋɌȼɈ�ɀɂɁɇɂ�ɉȺɐɂȿɇɌɈȼ��ɉȿɊȿɇȿɋɒɂɏ�ɊȺɄ�
ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ
ɇ�ȼ��Ⱥɝɚɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ȼ��ȿɮɢɦɨɜ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɪɟɲɟɧɢɸ� Ⱥɦɟɪɢɤɚɧɫɤɨɝɨ� ɨɛɳɟɫɬɜɚ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɨɧɤɨɥɨɝɢɢ��$6&2���ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɩɨ�ɡɧɚɱɢɦɨɫɬɢ�ɤɪɢɬɟɪɢɟɜ�ɨɰɟɧɤɢ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ� ɬɟɪɚɩɢɢ� ɫɬɨɢɬ� ɜɵɲɟ�� ɱɟɦ� ɭɪɨɜɟɧɶ�
ɛɟɡɪɟɰɢɞɢɜɧɨɣ�ɜɵɠɢɜɚɟɦɨɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɤ�� ɩɟɪɟɧɟɫɲɢɯ�ɪɚɤ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ�ɛɚɡɟ�ɤɚɮɟɞɪɵ�ɨɛɳɟɣ�ɯɢɪɭɪɝɢɢ�
ɋȽɆɍ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ��� ɩɚɰɢɟɧɬɨɤ�� ɩɟɪɟɧɟɫɲɢɯ� ɪɚɤ�
ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�7���1���0���ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��Ɇɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɨɩɪɨɫɧɢɤ�(257&�4/4�&��� ±� ɨɛɳɢɣ�ɞɥɹ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ� ɛɨɥɶɧɵɯ��
ɢ�ɦɨɞɭɥɶ�ɤ�ɧɟɦɭ�%5����ɫɩɟɰɢɮɢɱɧɵɣ�ɞɥɹ�ɛɨɥɶɧɵɯ�ɪɚɤɨɦ�ɦɨɥɨɱɧɨɣ�
ɠɟɥɟɡɵ��Ɉɩɪɨɫɧɢɤ�(257&�4/4�&���ɜɤɥɸɱɚɟɬ����ɜɨɩɪɨɫɨɜ�ɢ�ɫɨɫɬɨɢɬ�
ɢɡ� �� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɲɤɚɥ�� ɮɢɡɢɱɟɫɤɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �3)���
ɪɨɥɟɜɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��5)���ɷɦɨɰɢɨɧɚɥɶɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
�()��� ɤɨɝɧɢɬɢɜɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �&)��� ɫɨɰɢɚɥɶɧɨɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �6)��� �� ɲɤɚɥɵ� ɫɢɦɩɬɨɦɚɬɢɤɢ�� ɫɥɚɛɨɫɬɶ� �)$���
ɬɨɲɧɨɬɚ�ɪɜɨɬɚ��19��ɢ�ɛɨɥɶ��3$���ɲɤɚɥɵ�ɨɛɳɟɝɨ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ��4/���
��ɨɞɢɧɨɱɧɵɯ�ɩɭɧɤɬɨɜ��ɨɞɵɲɤɚ��'<���ɧɚɪɭɲɟɧɢɟ�ɫɧɚ��6/���ɚɧɨɪɟɤɫɢɹ�
�$3��� ɤɨɧɫɬɢɩɚɰɢɹ� �&2���ɞɢɚɪɟɹ� �',���ɮɢɧɚɧɫɨɜɵɟ� ɡɚɬɪɭɞɧɟɧɢɹ� �),���
Ɇɨɞɭɥɶ�%5���ɜɤɥɸɱɚɟɬ����ɜɨɩɪɨɫɚ�ɢ�ɫɨɫɬɨɢɬ�ɢɡ���ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɲɤɚɥ��ɲɤɚɥɚ�ɜɧɟɲɧɟɝɨ�ɜɢɞɚ��%5%,���ɫɟɤɫɭɚɥɶɧɚɹ�ɮɭɧɤɰɢɹ��%56()���
ɫɟɤɫɭɚɥɶɧɚɹ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ��%56((���ɲɤɚɥɚ�ɜɨɫɩɪɢɹɬɢɹ�ɛɭɞɭɳɢɯ�
ɜɨɡɦɨɠɧɨɫɬɟɣ��%5)8�����ɲɤɚɥɵ�ɫɢɦɩɬɨɦɚɬɢɤɢ��ɩɨɛɨɱɧɵɯ�ɷɮɮɟɤɬɨɜ�
ɥɟɱɟɧɢɹ� �%567��� ɫɢɦɩɬɨɦɨɜ� ɫɨ� ɫɬɨɪɨɧɵ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ� �%5%6���
ɫɢɦɩɬɨɦɨɜ� ɫɨ� ɫɬɨɪɨɧɵ� ɜɟɪɯɧɟɣ� ɤɨɧɟɱɧɨɫɬɢ� �%5$6��� ɜɨɫɩɪɢɹɬɢɹ�
ɩɨɬɟɪɢ� ɜɨɥɨɫ� �%5+/��� ȼɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɲɤɚɥ�
ɨɬɪɚɠɚɸɬ� ɜɵɫɨɤɢɣ�ɡɞɨɪɨɜɵɣ� ɭɪɨɜɟɧɶ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�� ɜ� ɬɨ�
ɜɪɟɦɹ� ɤɚɤ� ɜɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ� ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɢɯ� ɲɤɚɥ� ɩɨɤɚɡɵɜɚɸɬ��
ɧɚɫɤɨɥɶɤɨ� ɜɵɪɚɠɟɧɚ� ɫɢɦɩɬɨɦɚɬɨɥɨɝɢɹ�ɩɪɨɛɥɟɦɵ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɥɭɱɟɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɨɩɨɫɬɚɜɥɹɥɢɫɶ� ɫ� ɪɟɡɭɥɶɬɚɬɚɦɢ� 0HWD�
$QDO\VLV�� ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ�4XDOLW\� RI� /LIH�*URXS� (257&��ɇɚɩɪɢɦɟɪ��
ɨɛɳɟɟ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� �4/�� ɜ� ɧɚɲɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɨɫɬɚɜɢɥɨ�
���������� ɛɚɥɥɨɜ� �ɩɨɤɚɡɚɬɟɥɶ� (257&� ±� ���������� Ɏɢɡɢɱɟɫɤɨɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �3)�� ±� ���������� �ɩɨɤɚɡɚɬɟɥɶ� (257&� ±�
������������ɪɨɥɟɜɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��5)��±������������ɩɨɤɚɡɚɬɟɥɶ�
(257&� ±� ������������ ɗɦɨɰɢɨɧɚɥɶɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �()��
ɫɨɫɬɚɜɢɥɨ� ���������� �ɩɨɤɚɡɚɬɟɥɶ� (257&� ±� ������������ ɤɨɝɧɢɬɢɜɧɨɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��&)��±����������ɩɨɤɚɡɚɬɟɥɶ�(257&�±�������������
ɫɨɰɢɚɥɶɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��6)��±������������ɩɨɤɚɡɚɬɟɥɶ�(257&�
±�������������ȼɨɫɩɪɢɹɬɢɹ�ɛɭɞɭɳɢɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ��%5)8��ɫɨɫɬɚɜɢɥɨ�
�����������ɩɨɤɚɡɚɬɟɥɶ�(257&�±�������������ɉɪɢ�ɚɧɚɥɢɡɟ�ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɨɫɧɨɜɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɛɵɥɢ� ɜɵɞɟɥɟɧɵ� �� ɝɪɭɩɩɵ�� �� ɝɪɭɩɩɚ� ±� ɦɟɧɟɟ� �� ɝɨɞɚ� ���� ɱɟɥɨɜɟɤ� ±�
����������ɝɪɭɩɩɚ�±�ɛɨɥɟɟ���ɝɨɞɚ�����ɱɟɥɨɜɟɤ�±�����������ɝɪɭɩɩɚ�±�ɛɨɥɟɟ�
��ɥɟɬ� ����ɱɟɥɨɜɟɤ�±��������� ,9�ɝɪɭɩɩɚ�±�ɛɨɥɟɟ���ɥɟɬ� ����ɱɟɥɨɜɟɤɚ�±�
��������Ⱦɥɹ� ɢɡɭɱɟɧɢɹ� ɪɚɡɥɢɱɢɣ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɤɪɢɬɟɪɢɣ�Ʉɪɭɫɤɚɥɚ±
ɍɨɥɥɢɫɚ�� Ɉɛɧɚɪɭɠɢɥɢ�� ɱɬɨ� ɜɪɟɦɹ� ɫ� ɦɨɦɟɧɬɚ� ɨɩɟɪɚɰɢɢ� ɞɨɫɬɨɜɟɪɧɨ�
�ɪ ������� ɜɥɢɹɟɬ� ɧɚ� ɫɨɰɢɚɥɶɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �6)��� Ɍɚɤɠɟ�
ɜɪɟɦɹ�ɫ�ɦɨɦɟɧɬɚ�ɨɩɟɪɚɰɢɢ�ɞɨɫɬɨɜɟɪɧɨ� �ɪ ������ɜɥɢɹɟɬ�ɧɚ�ɬɨɲɧɨɬɭ�
ɪɜɨɬɭ��ȼɵɜɨɞɵ��ɉɨ����ɢɡ����ɲɤɚɥ�ɩɨɥɭɱɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɭɫɬɭɩɚɸɬ�
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ɩɨɤɚɡɚɬɟɥɹɦ�(257&��ȼɪɟɦɹ�ɫ�ɦɨɦɟɧɬɚ�ɨɩɟɪɚɰɢɢ�ɞɨɫɬɨɜɟɪɧɨ��ɪ �������
ɜɥɢɹɟɬ� ɧɚ� ɫɨɰɢɚɥɶɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� �6)��� ȼɪɟɦɹ� ɫ� ɦɨɦɟɧɬɚ�
ɨɩɟɪɚɰɢɢ�ɞɨɫɬɨɜɟɪɧɨ��ɪ ������ɜɥɢɹɟɬ�ɧɚ�ɬɨɲɧɨɬɭ�ɪɜɨɬɭ��19��

48$/,7<�2)�/,)(�,1�%5($67�&$1&(5�3$7,(176
1�9��$JDSRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��(�9��(¿PRY
6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\��6DUDWRY��5XVVLD

,QWURGXFWLRQ��%\�GHFLVLRQ�RI�WKH�$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�
�$6&2�� TXDOLW\� RI� OLIH� LV� VLJQL¿FDQFH� FULWHULD� HYDOXDWLRQ� RI� DQWLFDQFHU�
WKHUDS\��KLJKHU� WKDQ� WKH� OHYHO�RI�GLVHDVH�IUHH� VXUYLYDO��$LP��7KH�DLP�RI�
RXU�VWXG\�ZDV�WR�HYDOXDWH�WKH�TXDOLW\�RI�OLIH�RI�SDWLHQWV�XQGHUJRLQJ�EUHDVW�
FDQFHU��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�FRQGXFWHG�DW�WKH�'HSDUWPHQW�
RI�*HQHUDO�6XUJHU\�6*08��6WXG\�LQFOXGHG����SDWLHQWV�XQGHUJRLQJ�EUHDVW�
FDQFHU�7���1���0��DW�WKH�DJH�RI���±���\HDUV��:H�XVHG�D�TXHVWLRQQDLUH�
(257&�4/4�&����FRPPRQ�IRU�FDQFHU�SDWLHQWV��DQG�D�PRGXOH�WR�LW�%5����
VSHFL¿F� IRU� EUHDVW� FDQFHU� SDWLHQWV�� 4XHVWLRQQDLUH� (257&� 4/4�&���
LQFOXGHV� ��� TXHVWLRQV� DQG� FRQVLVWV� RI� ¿YH� IXQFWLRQDO� VFDOHV�� SK\VLFDO�
IXQFWLRQLQJ� �3)��� UROHYRH� IXQNWVLRQLURYDQLH� �5)���HPRWLRQDO� IXQFWLRQLQJ�
�()��� VRFLDO� IXQFWLRQLQJ� �6)��� �� ZHDNQHVV� �)$��� QDXVHD�YRPLWLQJ� �19��
DQG�SDLQ��3$���JHQHUDO�VFDOH�RI�OLIH��4/�����VLQJOH�LWHPV��G\VSQHD��'<���
VOHHS�GLVWXUEDQFH��6/���DQRUH[LD��$3���FRQVWLSDWLRQ��&2���GLDUUKHD��',���
¿QDQFLDO�GLI¿FXOWLHV��),���%5���PRGXOH�LQFOXGHV����TXHVWLRQV�DQG�FRQVLVWV�
RI���IXQFWLRQDO�VFDOH�DSSHDUDQFH��%5%,���VH[XDO�IXQFWLRQ��%56()���VH[XDO�
VDWLVIDFWLRQ� �%56((��� VFDOH� SHUFHSWLRQ� �%5)8��� �� VFDOHV� V\PSWRPV��
PHGLFDWLRQ�VLGH�HIIHFWV� �%567���V\PSWRPV�RI� WKH�EUHDVW� �%5%6���XSSHU�
OLPE� V\PSWRPV� �%5$6��� WKH� SHUFHSWLRQ� RI� KDLU� ORVV� �%5+/��� +LJK�
YDOXHV� RI� IXQFWLRQDO� VFDOHV� UHÀHFW� WKH� KLJK�KHDOWK\� OHYHO� RI� IXQFWLRQLQJ��
ZKLOH� KLJKHU� YDOXHV� RI� V\PSWRPDWLF� VFDOHV� VKRZ� KRZ� SURQRXQFHG�
V\PSWRPDWRORJ\�SUREOHPV�� 5HVXOWV�� 7KHVH� LQGLFDWRUV� ZHUH� FRPSDUHG�
ZLWK�WKH�UHVXOWV�RI�0HWD�$QDO\VLV��SUHSDUHG�E\�WKH�4XDOLW\�RI�/LIH�*URXS�
(257&��)RU�H[DPSOH�� WKH�RYHUDOO�TXDOLW\�RI� OLIH� �4/�� LQ�RXU� VWXG\�ZDV�
����������SRLQWV��¿JXUH�(257&�±�����������3K\VLFDO�IXQFWLRQLQJ��3)��±�
�����������¿JXUH�(257&�±�������������UROH�IXQFWLRQLQJ��5)��±�����������
�¿JXUH�(257&�±�������������(PRWLRQDO�IXQFWLRQLQJ��()��ZDV�����������
�¿JXUH�(257&�±�������������FRJQLWLYH� IXQFWLRQ��&)��±����������¿JXUH�
(257&�±�������������VRFLDO�IXQFWLRQLQJ��6)��±������������¿JXUH�(257&�
±�������������3HUFHSWLRQ�RI� IXWXUH�RSSRUWXQLWLHV� �%5)8��ZDV�����������
�OHYHO� (257&� ±� ������������ ,Q� DQDO\]LQJ� WKH� UHVXOWV� GHSHQGLQJ� RQ� WKH�
GXUDWLRQ�RI� WKH�XQGHUO\LQJ�GLVHDVH�ZHUH���JURXSV����JURXS�±� OHVV� WKDQ���
\HDU�����SHRSOH�±�����������JURXS�±�PRUH�WKDQ���\HDU�����SHRSOH�±���������
��JURXS�±�PRUH���\HDUV� �Q ��� WR�����������JURXS�±�PRUH� WKDQ���\HDUV�
����SHUVRQV�±���������7R�VWXG\�WKH�GLIIHUHQFHV�XVHG�.UXVNDO±:DOOLV�WHVW��
)RXQG�WKDW�WKH�WLPH�RI�VXUJHU\�ZDV�VLJQL¿FDQWO\��S �������HIIHFW�RQ�VRFLDO�
IXQFWLRQLQJ��6)���$OVR�WKH�WLPH�RI�VXUJHU\�ZDV�VLJQL¿FDQWO\��S ������HIIHFW�
RQ�QDXVHD�YRPLWLQJ��&RQFOXVLRQ�����RI����VFDOHV�RI� WKH�¿JXUHV�REWDLQHG�
(257&��7LPH�DIWHU�SHUIRUPDQFH�RI� VXUJHU\�ZDV� VLJQL¿FDQWO\� �S �������
HIIHFW� RQ� VRFLDO� IXQFWLRQLQJ� �6)��� 7LPH� RI� VXUJHU\� ZDV� VLJQL¿FDQWO\�
�S ������HIIHFW�RQ�QDXVHD�YRPLWLQJ��19��

ɋɈɋɌɈəɇɂȿ�ɈɇɄɈɅɈȽɂɑȿɋɄɈɃ�ɉɈɆɈɓɂ�ȻɈɅɖɇɕɆ�
ɊȺɄɈɆ�ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ�ɍ�ɀȿɇɓɂɇ�ɎȿɊɌɂɅɖɇɈȽɈ�
ȼɈɁɊȺɋɌȺ�ɂ�ɋɌȺɊɒȿ�ȼ�ɄȺȻȺɊȾɂɇɈ�ȻȺɅɄȺɊɋɄɈɃ�
ɊȿɋɉɍȻɅɂɄȿ�ȼ�����±�����ɝɝ�
Ⱦ�ɂ��Ⱦɠɚɩɩɭɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɐ�ɋ��ɏɭɬɢɟɜ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɪɚɤɨɦ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɊɆɀ��
ɩɪɨɞɨɥɠɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɪɨɫɬɭ��Ⱥɤɬɢɜɧɚɹ� ɜɵɹɜɥɹɟɦɨɫɬɶ� ɜ� ɪɚɧɧɟɣ�
ɫɬɚɞɢɢ��ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɢ�ɩɪɨɝɧɨɡ�ɡɚɛɨɥɟɜɚɧɢɹ�ɜ�Ɋɨɫɫɢɢ��ɜɤɥɸɱɚɹ�
ɄȻɊ�� ɨɫɬɚɸɬɫɹ� ɩɨɤɚ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɊɆɀ�ɭ�ɠɟɧɳɢɧ�ɮɟɪɬɢɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�
ɢ� ɫɬɚɪɲɟ� ɜ� ɄȻɊ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�
ɚɧɚɥɢɡ� ����� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɢ� ɢɡɭɱɟɧɵ� ɫɜɟɞɟɧɢɹ� ɨ� ɛɨɥɶɧɵɯ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� �ɮɨɪɦɚ� ʋ��� ɢ� ʋ��� ɡɚ� ���
ɥɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɊɈȾ� ɄȻɊ� ɜ� ����� ɝ�� ɧɚ� ɭɱɟɬ� ɛɵɥɨ� ɜɡɹɬɨ� �����
ɛɨɥɶɧɵɯ�ɫɨ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɨɩɭɯɨɥɹɦɢ��ɢɡ�ɧɢɯ�ɊɆɀ�±����� ������
ɧɚ� ���� ɬɵɫ��ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ���ɍɫɪɟɞɧɟɧɧɵɣ� ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ�ɡɚ�����±�����ɝɝ��ɫɨɫɬɚɜɢɥ��������ɧɚ�����ɬɵɫ��ɧɚɫɟɥɟɧɢɹ���
ȼ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɦ� ɜɨɡɪɚɫɬɟ� ���±��� ɥɟɬ�� ɛɵɥɨ� ��� �������� ɛɨɥɶɧɵɯ��
ɱɬɨ� ɫɨɫɬɚɜɥɹɟɬ� ����� �ɧɚ� ���� ɬɵɫ�� ɠɟɧɳɢɧ� ɷɬɨɝɨ� ɜɨɡɪɚɫɬɚ��� ȼ� ��±���
ɝɨɞɚ� ±� ������ ��±��� ±� ��� ��±��� ±� ������ ��±��� ɥɟɬ� ±� ������� ��±��� ±�

������ɢ���±���ɥɟɬ�±��������ȼ������ɝ��ɱɢɫɥɨ�ɛɨɥɶɧɵɯ�ɞɨɫɬɢɝɥɨ�������
ɊɆɀ�ɢɡ�ɧɢɯ�±�����������ɧɚ�����ɬɵɫ��ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ���ɱɬɨ�ɜ�����
ɪɚɡɚ�ɩɪɟɜɵɲɚɟɬ�ɩɨɤɚɡɚɬɟɥɶ������ɝ��ɍɫɪɟɞɧɟɧɧɵɣ�ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ�ɡɚ�����±�����ɝɝ��ɫɨɫɬɚɜɢɥ��������ɧɚ�����ɬɵɫ��ɧɚɫɟɥɟɧɢɹ���
ɱɬɨ� ɜ� ���� ɪɚɡɚ� ɩɪɟɜɵɲɚɟɬ� ɩɨɤɚɡɚɬɟɥɢ� ɡɚ� ɩɟɪɜɨɟ� ɩɹɬɢɥɟɬɢɟ� �����±
����� ɝɝ���� ȼ� ɮɟɪɬɢɥɶɧɨɦ� ɜɨɡɪɚɫɬɟ� ɊɆɀ� ɜɵɹɜɥɟɧ� ɭ� ��� ��������
ɛɨɥɶɧɵɯ�� ɬ�ɟ�� ����� �ɧɚ� ���� ɬɵɫ�� ɠɟɧɳɢɧ� ɷɬɨɝɨ� ɜɨɡɪɚɫɬɚ��� ɱɬɨ� ɜ� ����
ɪɚɡɚ� ɜɵɲɟ�ɩɨɤɚɡɚɬɟɥɹ� ����� ɝ��ȼ� ��±��� ±� ��� ��±��� ±� ������� ��±��� ±�
������ ��±���±� ������� ��±��� ɝɨɞɚ� ±� ������ɢ���±���±� �������ȼ������
ɝ�� ɊɆɀ� ɭ� ɠɟɧɳɢɧ� ɫɬɚɪɲɟ� ��� ɥɟɬ� ɜɵɹɜɥɟɧ� ɭ� ���� �������� ɛɨɥɶɧɨɣ��
ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ�������ɧɚ�����ɬɵɫ��ɠɟɧɳɢɧ�ɷɬɨɝɨ�ɜɨɡɪɚɫɬɚ���ȼ���±���±�
���������±���±����������±���±����������±���±����������±���±�������
��±���±��������ȼ������ɝ��ɊɆɀ�ɭ�ɠɟɧɳɢɧ�ɫɬɚɪɲɟ����ɥɟɬ�ɭɫɬɚɧɨɜɥɟɧ�ɭ�
���� ��������ɛɨɥɶɧɨɣ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ������� �ɧɚ����� ɬɵɫ��ɠɟɧɳɢɧ�
ɷɬɨɝɨ� ɜɨɡɪɚɫɬɚ��� ɩɪɟɜɵɲɚɸɳɢɣ� ɜ� ���� ɪɚɡɚ� ɩɨɤɚɡɚɬɟɥɶ� ����� ɝ�� ȼ�
��±��� ɝɨɞɚ� ±� ������� ��±��� ±� ������� ��±��� ±� ������� ��±��� ±� ������
��±��� ±� ������� ��±��� ±� ������ ��±��� ±� �����ɢ� ���ɢ� ɫɬɚɪɲɟ�±� ������
ɊɆɀ������� ɝ��� ɚɤɬɢɜɧɨ�ɜɵɹɜɥɟɧ�ɭ�������ɛɨɥɶɧɵɯ��ɱɬɨ�ɧɚ����ɜɵɲɟ�
ɩɨɤɚɡɚɬɟɥɹ������ɝ���ɜ�ɪɚɧɧɟɣ�ɫɬɚɞɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ�ɜɵɹɜɥɟɧɨ�ɭ��������
ɧɚ� �����ɜɵɲɟ�ɩɨɤɚɡɚɬɟɥɹ� ����� ɝ��� ɚ� ɡɚɩɭɳɟɧɧɨɫɬɶ� ±� ������ɧɚ� �����
ɧɢɠɟ�ɩɨɤɚɡɚɬɟɥɹ������ɝ��ɉɹɬɶ�ɥɟɬ�ɢ�ɛɨɥɟɟ�ɩɪɨɠɢɥɢ�������ɛɨɥɶɧɵɯ��
ɱɬɨ�ɧɚ������ɥɭɱɲɟ�ɩɨɤɚɡɚɬɟɥɹ������ɝ�����������³Ƚɪɭɛɵɣ´�ɩɨɤɚɡɚɬɟɥɶ�
ɫɦɟɪɬɧɨɫɬɢ� ɜ� ����� ɝ�� ɫɨɫɬɚɜɢɥ� ������ ɚ� ɜ� ����� ɝ�� ±� ����� �ɧɚ� ���� ɬɵɫ��
ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ���ɬ�ɟ��ɭɜɟɥɢɱɢɥɫɹ�ɜ�����ɪɚɡɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ������
ɝ��Ɉɞɧɨɝɨɞɢɱɧɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ�±��������ɚ�ɫɦɟɪɬɧɨɫɬɶ�ɧɚ�ɩɟɪɜɨɦ�ɝɨɞɭ�ɫ�
ɦɨɦɟɧɬɚ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɞɢɚɝɧɨɡɚ�±������������ɝ���ɢ�������ɢ�������������
ɝ����ɂɧɬɟɧɫɢɜɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɦɟɪɬɧɨɫɬɢ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ������±�����
ɝɝ�� ±� ������� ����±����� ɝɝ�� ±� ������� ����±����� ɝɝ�� ±� ������� ����±�����
ɝɝ��±�������ɧɚ�����ɬɵɫ��ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ��ɬ�ɟ��ɨɫɬɚɥɫɹ�ɛɟɡ�ɢɡɦɟɧɟɧɢɹ��
Ⱥɤɬɢɜɧɚɹ�ɜɵɹɜɥɹɟɦɨɫɬɶ�ɛɨɥɶɧɵɯ�ɭɯɭɞɲɢɥɚɫɶ�ɜ������ɪɚɡɚ������±�����
ɝɝ��±������������±�����ɝɝ��±�������������±�����ɝɝ��±�������������±�����
ɝɝ��±����������ɇɟ�ɩɨɞɜɟɪɝɥɢɫɶ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɢɡɦɟɧɟɧɢɹɦ�ɩɨɤɚɡɚɬɟɥɢ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ� ɜɟɪɢɮɢɤɚɰɢɢ� ɞɢɚɝɧɨɡɚ� �����±����� ±� ��������
����±�����±�������������±�����±�������������±�����±���������ȼ�����
ɪɚɡɚ�ɫɧɢɡɢɥɚɫɶ�ɜɵɹɜɥɹɟɦɨɫɬɶ�ɛɨɥɶɧɵɯ�ɜ�ɫɬɚɞɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ������±
�����±�������������±�����±������������±�����±�������������±�����
±����������ȼɵɠɢɜɚɟɦɨɫɬɶ���ɥɟɬ�ɢ�ɛɨɥɟɟ��ɩɨ�ɨɮɢɰɢɚɥɶɧɵɦ�ɞɚɧɧɵɦ��
ɭɥɭɱɲɢɥɚɫɶ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ������±�����±������������±�����±���������
����±�����±�������������±�����±���������ɂɧɬɟɧɫɢɜɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɫɦɟɪɬɧɨɫɬɢ�ɜ�ɫɬɚɞɢɢ�ɊɆɀ�ɭɜɟɥɢɱɢɥɫɹ�ɜ������ɪɚɡɚ������±�����±��������
����±�����±�����������±�����±������������±�����±�������ɧɚ�����ɬɵɫ��
ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ���ȼɵɜɨɞɵ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɊɆɀ�ɜ�ɄȻɊ�ɜɵɪɨɫɥɚ�
ɜ�����ɪɚɡɚ�ɡɚ�ɫɱɟɬ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ�ɠɟɧɳɢɧ�ɮɟɪɬɢɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�
ɢ� ɠɟɧɳɢɧ� ��� ɥɟɬ� ɢ� ɫɬɚɪɲɟ�� Ⱥɤɬɢɜɧɚɹ� ɜɵɹɜɥɹɟɦɨɫɬɶ� ɛɨɥɶɧɵɯ� ɜ�
ɤɚɠɞɨɣ�ɫɬɚɞɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ�ɧɢɡɤɚɹ��ɡɚɩɭɳɟɧɧɨɫɬɶ�ɨɫɬɚɟɬɫɹ�ɜɵɫɨɤɨɣ��
Ʌɟɬɚɥɶɧɨɫɬɶ�ɛɨɥɶɧɵɯ�ɧɟ�ɫɧɢɠɚɟɬɫɹ��ȼɵɠɢɜɚɟɦɨɫɬɶ�ɛɨɥɶɧɵɯ���ɥɟɬ�ɢ�
ɛɨɥɟɟ�ɨɫɬɚɟɬɫɹ�ɧɢɡɤɨɣ��ȼɧɟɞɪɟɧɢɟ�ɫɤɪɢɧɢɧɝɨɜɵɯ�ɩɪɨɝɪɚɦɦ�ɩɨ�ɪɚɧɧɟɣ�
ɞɢɚɝɧɨɫɬɢɤɟ� ɊɆɀ� ɭ� ɠɟɧɳɢɧ� ɝɪɭɩɩ� ɪɢɫɤɚ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɵɦ�
ɭɫɥɨɜɢɟɦ�ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�ɨɤɚɡɚɧɢɹ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�ɩɪɢ�ɷɬɨɣ�
ɥɨɤɚɥɢɡɚɰɢɢ�ɪɚɤɚ�
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,QWURGXFWLRQ��$V� WKH� LQFLGHQFH� RI� EUHDVW� FDQFHU� �%&�� FRQWLQXHV� XSZDUG�
WUHQG�� $FWLYH� GHWHFWLRQ� DW� DQ� HDUO\� VWDJH�� WKH� UHVXOWV� RI� WKH� WUHDWPHQW�
DQG� SURJQRVLV� RI� WKH� GLVHDVH� LQ�5XVVLD�� LQFOXGLQJ� WKH�.%5� VWLOO� UHPDLQ�
XQVDWLVIDFWRU\��$LP��7R�LPSURYH�WKH�UHVXOWV�RI�WUHDWPHQW�RI�EUHDVW�FDQFHU�LQ�
ZRPHQ�RI�FKLOGEHDULQJ�DJH�DQG�ROGHU�LQ�WKH�.DEDUGLQR�%DONDULD�5HSXEOLF��
0DWHULDOV�DQG�PHWKRGV��$�UHWURVSHFWLYH�DQDO\VLV�RI������FDVH�KLVWRULHV�DQG�
VWXGLHG�LQIRUPDWLRQ�RQ�SDWLHQWV�ZLWK�PDOLJQDQW�WXPRUV�D��IRUP�QXPEHU����
DQG�QXPEHU����IRU����\HDUV��5HVXOWV��,Q�52'�.%5�LQ������RQ�DFFRXQW�ZDV�
WDNHQ�LQ������SDWLHQWV�ZLWK�PDOLJQDQW�WXPRUV��LQFOXGLQJ�EUHDVW�FDQFHU������
������WR���������RI�IHPDOH�SRSXODWLRQ���$YHUDJH�VWDQGDUGL]HG�UDWH��ZRUOG�
VWDQGDUG��IRU������DQG������ZDV�WR��������RQ��������SRSXODWLRQ���,Q�WKH�
UHSURGXFWLYH�DJH����±���\HDUV��ZDV������������SDWLHQWV��ZKLFK�LV�������RQ�
�������RI�ZRPHQ�LQ�WKLV�DJH�JURXS���,Q���±���\HDUV�±���������±���±����
��±���±���������±���±����������±���±�������DQG���±���±�������� ,Q�
������WKH�QXPEHU�RI�SDWLHQWV�UHDFKHG������RQHV�%&�LQ�����RI�WKHP�������
SHU��������RI�IHPDOH�SRSXODWLRQ���ZKLFK�LV�����WLPHV�PRUH�WKDQ�LQ�������
$YHUDJH� VWDQGDUGL]HG� UDWLR� IRU� ����� WR� ����� ZDV� WR� ������ �RQ� �������
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SRSXODWLRQ���ZKLFK�LV�����WLPHV�SUHYDLOHG�WKH�UHVXOWV�IRU�WKH�¿UVW�¿YH�\HDUV�
������WR��������,Q�WKH�UHSURGXFWLYH�DJH�JURXS�EUHDVW�FDQFHU�ZDV�GLDJQRVHG�
LQ�������������SDWLHQWV��L�H��������RQ��������RI�ZRPHQ�RI�WKLV�DJH���ZKLFK�
LV�����WLPHV�KLJKHU�WKDQ�LQ�������,Q�WKH�DJH�RI���±���±������±���±��������
��±���±���������±���±����������±���±�������DQG���±���±�������� ,Q�
�����%ɋ�RYHU����\HDUV�ROG�ZDV�GLDJQRVHG�LQ�������������SDWLHQWV��ZKLFK�
LV�������RQ��������RI�ZRPHQ�LQ�WKLV�DJH�JURXS���$W���±���±����������±���
±����������±���±����������±���±����������±���±���������±���±��������
,Q�������%&�RYHU����\HDUV�ZDV�HVWDEOLVKHG�LQ�������������SDWLHQWV��ZKLFK�
FRUUHVSRQGV�WR��������LQ��������RI�ZRPHQ�RI�WKLV�DJH���JUHDWHU�WKDQ�����
WLPHV�WKH�¿JXUH�RI������±���±���±����������±���±����������±���±��������
��±���±���������±���±����������±���±���������±���±�������DQG����DQG�
RYHU�������%&��������ZDV�DFWLYHO\�GHWHFWHG�LQ�������RI�SDWLHQWV��ZKLFK�
LV�����KLJKHU�WKDQ�LQ�������LQ�WKH�HDUO\�VWDJH�RI�WKH�GLVHDVH�LW�ZDV�GHWHFWHG�
LQ�������������KLJKHU�WKDQ�LQ�������DQG�QHJOHFWQHVV�±�������������ORZHU�
WKDQ� LQ�������������RI�SDWLHQWV� OLYHG���DQG�PRUH�\HDUV��ZKLFK� LV������
EHWWHU�LQGLFDWRU�RI���������������³5XGH´�PRUWDOLW\�UDWH�LQ������ZDV�������
DQG� LQ������±������ �RQ��������RI� IHPDOH�SRSXODWLRQ��� L�H�� LQFUHDVHG�E\�
����WLPHV�FRPSDUHG�WR�������2QH�\HDU�PRUWDOLW\���������DQG�PRUWDOLW\�LQ�
WKH�¿UVW�\HDU�DIWHU�GLDJQRVLV��������������DQG�������DQG���������������
,QWHQVH� PRUWDOLW\� PDWFKHG�� ����±����� ±� ������� ����±����� ±� �������
����±�����±������������±�����±�������SHU��������IHPDOH�SRSXODWLRQ��L�H��
UHPDLQHG�XQFKDQJHG��$FWLYH�GHWHFWLRQ�RI�SDWLHQWV�GHWHULRUDWHG������WLPHV�
�����±�����±�������LQ�����±�����±��������LQ�����±�����±��������LQ�
����±�����±����������7KH�LQGLFHV�RI�PRUSKRORJLF�YHUL¿FDWLRQ�ZHUH�QRW�
EHLQJ�XQGHUJRQH� VLJQL¿FDQW� FKDQJHV� �����±�����±�������������±�����
±�������������±�����±�������������±�����±���������$W�����WLPHV�WKH�
GHWHFWLRQ�UDWH�GHFUHDVHG�LQ�SDWLHQWV�RI�GLVHDVH�VWDJH������±�����±���������
����±����� ±� ������� ����±����� ±� �������� ����±����� ±� ���������
6XUYLYDO�RI���\HDUV�RU�PRUH�DFFRUGLQJ�WR�RI¿FLDO�¿JXUHV�LPSURYHG�VOLJKWO\��
����±�����±������������±�����±�������������±�����±�������������±
�����±���������,QWHQVLYH�PRUWDOLW\�LQ�VWDJH�RI�EUHDVW�FDQFHU�LQFUHDVHG�WR�
�����WLPHV������±�����±������������±�����±�����������±�����±��������
����±�����±�������SHU��������RI� IHPDOH�SRSXODWLRQ���&RQFOXVLRQ��7KH�
LQFLGHQFH�RI�%&�LQ�WKH�.%5�LQFUHDVHG�WR����� WLPHV�E\�WKH�DJH�JURXS�RI�
ZRPHQ� RI� FKLOGEHDULQJ� DJH� DQG� ZRPHQ� RI� ��� \HDUV� DQG� ROGHU��$FWLYH�
GHWHFWLRQ� RI� SDWLHQWV� DW� HDFK� VWDJH� RI� WKH� GLVHDVH� LV� ORZ�� QHJOHFWQHVV�
UHPDLQV�KLJK��0RUWDOLW\�RI�SDWLHQWV�LV�QRW�UHGXFHG��6XUYLYDO�RI�SDWLHQWV�IRU�
��\HDUV�RU�PRUH�LV�ORZ��,QWURGXFWLRQ�RI�VFUHHQLQJ�SURJUDPV�IRU�WKH�HDUO\�
GHWHFWLRQ�RI�%&�LQ�ZRPHQ�DW�ULVN�JURXSV�LV�QHFHVVDU\�FRQGLWLRQ�WR�LPSURYH�
WKH�GHOLYHU\�RI�FDQFHU�FDUH�LQ�WKLV�ORFDOL]DWLRQ�RI�FDQFHU�

ɗɉɂȾȿɆɂɈɅɈȽɂə�ɂ�ɉɊɈɎɂɅȺɄɌɂɄȺ�ɊȺɄȺ�ɆɈɅɈɑɇɈɃ�
ɀȿɅȿɁɕ�ɍ�ɀȿɇɓɂɇ�ɎȿɊɌɂɅɖɇɈȽɈ�ȼɈɁɊȺɋɌȺ�ɂ�
ɋɌȺɊɒȿ����ɅȿɌ�ȼ�ɊȿɋɉɍȻɅɂɄȿ�ɋȿȼȿɊɇȺə�ɈɋȿɌɂə
Ⱥ�Ɋ��Ȼɨɫɢɟɜɚ��Ɉ�Ⱥ��Ɇɨɭɪɚɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɐ��ɏɭɬɢɟɜ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ� ɫɨɛɫɬɜɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɡɜɨɥɹɸɬ� ɧɚɦ�
ɫɱɢɬɚɬɶ� ɮɚɤɬɨɪɨɦ� ɪɚɡɜɢɬɢɹ� ɊɆɀ� ɦɚɫɫɨɜɵɟ� ɮɥɸɨɪɨɝɪɚɮɢɢ� ɧɚ�
ɬɭɛɟɪɤɭɥɟɡ�ɫ�ɞɟɬɫɬɜɚ�ɢ�ɯɢɦɢɱɟɫɤɢɟ�ɤɚɧɰɟɪɨɝɟɧɵ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��
ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɩɪɢɱɢɧɧɨ�ɫɥɟɞɫɬɜɟɧɧɭɸ�
ɫɜɹɡɶ� ɦɟɠɞɭ� ɥɭɱɟɜɨɣ� ɧɚɝɪɭɡɤɨɣ� ɢ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ� ɊɆɀ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɩɪɨɮɢɥɚɤɬɢɤɢ�� ɪɚɧɧɟɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɊɆɀ�ɜ�ɊɋɈ�Ⱥɥɚɧɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ����� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɢ� ɫɜɟɞɟɧɢɹ� ɨ�
ɛɨɥɶɧɵɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� �ɮɨɪɦɚ�ʋ��ɢ�ʋ����
ɡɚ� ��� ɥɟɬ�� ɫɤɪɢɧɢɧɝ� ɊɆɀ� ɩɭɬɟɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɢ� ɦɚɦɦɨɝɪɚɮɢɢ��
Ɋɟɡɭɥɶɬɚɬɵ��ȼ������ɝɨɞɭ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�ɋɟɜɟɪɧɚɹ��ɊɋɈ�Ⱥɥɚɧɢɹ��ɜɫɟɝɨ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ����� ������� ɧɚ� ���� ɬɵɫɹɱ� ɧɚɫɟɥɟɧɢɹ�� ɛɨɥɶɧɵɯ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɜɫɟɯ� ɥɨɤɚɥɢɡɚɰɢɣ�� ɊɆɀ�
ɢɦɟɥ�ɦɟɫɬɨ�ɭ��������������ȼ�ɮɟɪɬɢɥɶɧɨɦ�ɜɨɡɪɚɫɬɟ����±���ɥɟɬ��ɊɆɀ�
ɨɬɦɟɱɟɧ�ɭ������ɬɪɭɞɨɫɩɨɫɨɛɧɨɦ����±���ɝɨɞɚ��±�ɭ�������ɢ�ɩɟɧɫɢɨɧɧɨɦ�
����ɢ�ɫɬɚɪɲɟ��±�ɭ��������ɉɢɤ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɨɬɦɟɱɟɧ�ɜ�ɜɨɡɪɚɫɬɧɨɣ�
ɝɪɭɩɩɟ���±���ɝɨɞɚ���������ɢ���±���ɥɟɬ��������ɧɚ�����ɬɵɫɹɱ�ɠɟɧɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ��� ɍɫɪɟɞɧɟɧɧɵɣ� ©ɝɪɭɛɵɣª� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ�
ɬɪɭɞɨɫɩɨɫɨɛɧɨɦ� ɜɨɡɪɚɫɬɟ� ɫɨɫɬɚɜɢɥ� ����� ɢ� ɜ� ɩɟɧɫɢɨɧɧɨɦ�±� ������ ɧɚ�
����ɬɵɫɹɱ�ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ��©Ƚɪɭɛɵɣª�ɩɨɤɚɡɚɬɟɥɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɜ������ ɝ�� ɫɨɫɬɚɜɢɥ������� ɚ� ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɣ� �ɦɢɪɨɜɨɣ� ɫɬɚɧɞɚɪɬ�� ±�
����� ɧɚ� ���� ɬɵɫɹɱ� ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ�
��ɥɟɬ�ɢ�ɛɨɥɟɟ�ɫɨɫɬɚɜɢɥɚ��������ɑɢɫɥɨ�ɭɦɟɪɲɢɯ�ɜ�ɨɬɱɟɬɧɨɦ�ɝɨɞɭ��ɢɡ�
ɱɢɫɥɚ� ɭɱɬɟɧɧɵɯ�� ɫɨɫɬɚɜɢɥɨ� ���� ��������� ɚ� ɧɚ� ��ɦ� ɝɨɞɭ� ɫ� ɦɨɦɟɧɬɚ�
ɭɫɬɚɧɨɜɥɟɧɢɹ�ɞɢɚɝɧɨɡɚ�ɊɆɀ�ɭɦɟɪɥɨ������������ɛɨɥɶɧɵɯ��ɋɦɟɪɬɧɨɫɬɶ�

ɜ�ɮɟɪɬɢɥɶɧɨɦ�ɜɨɡɪɚɫɬɟ�ɢɡɭɱɟɧɚ�ɭ�����ɛɨɥɶɧɵɯ�ɊɆɀ��ȼ�,�ɫɬɚɞɢɢ�±���
ɠɟɧɳɢɧ��ȼɫɟ�ɨɧɢ�ɩɪɨɠɢɥɢ�ɛɨɥɟɟ���ɥɟɬ��Ɉɬ���ɞɨ����ɥɟɬ�±��� ��������
ɢ�ɛɨɥɟɟ����ɥɟɬ�±��� ���������ȼɨ� ,,� ɫɬɚɞɢɢ�±�����ɛɨɥɶɧɵɯ��ȼ�ɬɟɱɟɧɢɟ�
��ɝɨɞɚ�ɭɦɟɪɥɢ��� ��������ɨɬ���ɞɨ�����ɝɨɞɚ�±���� �������������±���ɥɟɬ�±�
��� ��������� �±��� ɥɟɬ� ±� ��� �������� ɢ� ɛɨɥɟɟ� ��� ɥɟɬ� ±� �� �������� Ⱦɨ� ��
ɥɟɬ�ɩɪɨɠɢɥɢ���� ��������ɢ� ɛɨɥɟɟ� �� ɥɟɬ� ±� ��� ���������ȼ�ɮɟɪɬɢɥɶɧɨɦ�
ɜɨɡɪɚɫɬɟ�,±,,�ɫɬɚɞɢɢ���ɥɟɬ�ɢ�ɛɨɥɟɟ�ɩɪɨɠɢɥɢ������������ɢ�ɦɟɧɟɟ���ɥɟɬ�
±� ��� ��������� ɊɆɀ� ,±,,� ɫɬɚɞɢɢ� ɜ� ��� ɥɟɬ� ɢ� ɫɬɚɪɲɟ� ±� ���� ɩɚɰɢɟɧɬɚ��
ȼ� ,� ɫɬɚɞɢɢ� ±� ���ȼ� ɬɟɱɟɧɢɟ� �� ɥɟɬ� ɢɡ� ɧɢɯ� ɭɦɟɪɥɢ� ±� �� �������� ɢ� �±���
ɥɟɬ�±��� ���������ɊɆɀ�±� ,,� ɫɬɚɞɢɢ�±�����ɛɨɥɶɧɵɯ��ȼ�ɬɟɱɟɧɢɟ��� ɝɨɞɚ�
ɭɦɟɪɥɢ�±���� �����������±�����±����� ������������±��ɥɟɬ�±���� ���������
�±��� ɥɟɬ� ±� ��� �������� ɢ� ɛɨɥɟɟ� ��� ɥɟɬ� ±� ��� ��������ȼ� ɬɟɱɟɧɢɟ� �� ɥɟɬ�
ɭɦɟɪɥɢ�������������ɢ�ɩɨɫɥɟ���ɥɟɬ�±��������������ɩɚɰɢɟɧɬɚ��ɋ�ɊɆɀ�
,±,,� ɫɬɚɞɢɢ� ɜ� ��� ɥɟɬ� ɢ� ɫɬɚɪɲɟ� �� ɥɟɬ� ɢ� ɛɨɥɟɟ� ɩɪɨɠɢɥɢ� ���� ��������
ɢ� ɦɟɧɟɟ� �� ɥɟɬ� ±� ���� ��������� ɊɆɀ� ɛɵɥ� ɜɵɹɜɥɟɧ� ɭ� ���� ��������� ɍ�
ɠɟɧɳɢɧ�ɊɆɀ�ɫɬɚɛɢɥɶɧɨ�ɫɬɨɢɬ�ɧɚ���ɦ�ɦɟɫɬɟ��ȼ�ɮɟɪɬɢɥɶɧɨɦ�ɜɨɡɪɚɫɬɟ�
ɊɆɀ�ɧɚɛɥɸɞɚɥɫɹ�ɭ������ɬɪɭɞɨɫɩɨɫɨɛɧɨɦ�±�ɭ�������ɢ�ɩɟɧɫɢɨɧɧɨɦ�±�ɭ�
�������ɉɢɤ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɜɨɡɪɚɫɬɧɵɟ�ɝɪɭɩɩɵ���±���
ɥɟɬ� �������� ɢ� ��±��� ɝɨɞɚ� ������� ɧɚ� ���� ɬɵɫɹɱ�ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ���
ɍɫɪɟɞɧɟɧɧɵɣ�©ɝɪɭɛɵɣª�ɩɨɤɚɡɚɬɟɥɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɜ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɦ�
ɜɨɡɪɚɫɬɟ�ɫɨɫɬɚɜɢɥ������ɢ�ɜ�ɩɟɧɫɢɨɧɧɨɦ�±������� �ɜ�����ɪɚɡɚ�ɛɨɥɶɲɟ���
ɗɬɢ�ɞɜɚ�ɩɨɤɚɡɚɬɟɥɹ�ɩɪɟɜɵɲɚɸɬ�ɚɧɚɥɨɝɢɱɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ������ɝ��ɜ�����
ɢ�����ɪɚɡɚ��Ⱥɛɫɨɥɸɬɧɨɟ�ɱɢɫɥɨ�ɛɨɥɶɧɵɯ�ɊɆɀ�ɜ������ɝ��ɭɜɟɥɢɱɢɥɨɫɶ�
ɜ� ���� ɪɚɡɚ�� ©Ƚɪɭɛɵɣª� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ� ����� ɝ�� ɫɨɫɬɚɜɢɥ�
������ɜ�����ɪɚɡɚ���ɚ�ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɣ��ɦɢɪɨɜɨɣ�ɫɬɚɧɞɚɪɬ��±�����������
ɪɚɡɚ�� ±� ɛɨɥɶɲɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ����� ɝ�� Ɍɟɦɩ� ɩɪɢɪɨɫɬɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɩɨ� ©ɝɪɭɛɨɦɭª� ɩɨɤɚɡɚɬɟɥɸ� ɫɨɫɬɚɜɢɥ� ���� ɢ� ɩɨ� ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɦɭ�
±� ����� ɉɨ� ɧɚɲɢɦ� ɩɪɨɝɧɨɡɚɦ�� ɜ� ����� ɝ�� ɱɢɫɥɨ� ɛɨɥɶɧɵɯ� ɊɆɀ�
ɭɜɟɥɢɱɢɬɫɹ� ɧɚ� ���� ɢ� ɞɨɫɬɢɝɧɟɬ� ���� ɫɥɭɱɚɟɜ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɠɢɡɧɢ� �� ɥɟɬ� ɢ� ɛɨɥɟɟ� ɫɨɫɬɚɜɢɥɚ� ������� ɑɢɫɥɨ� ɭɦɟɪɲɢɯ� ɜ� ɨɬɱɟɬɧɨɦ�
ɝɨɞɭ� �ɢɡ� ɱɢɫɥɚ� ɭɱɬɟɧɧɵɯ�� ���� ��������� ɚ� ɧɚ� ��ɦ� ɝɨɞɭ� ɫ� ɦɨɦɟɧɬɚ�
ɭɫɬɚɧɨɜɥɟɧɢɹ� ɞɢɚɝɧɨɡɚ� ɊɆɀ� ɭɦɟɪɥɨ� ��� ������� ɛɨɥɶɧɵɯ�� ȼɵɜɨɞɵ��
ɂɬɚɤ�� ɱɢɫɥɨ� ɛɨɥɶɧɵɯ�ɊɆɀ�ɜ� ɪɟɫɩɭɛɥɢɤɟ� ɜ� ����� ɝ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
�����ɝ��ɭɜɟɥɢɱɢɥɨɫɶ�ɜ�����ɪɚɡɚ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɫ������ɞɨ�������ɧɚ�����
ɬɵɫɹɱ�ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ��� ɬ�ɟ�� ɜ� ���� ɪɚɡɚ��ɉɪɢɪɨɫɬ� ɫɨɫɬɚɜɢɥ� �����
ȼ� ɫɨɫɬɨɹɧɢɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɛɨɥɶɧɵɦ� ɊɆɀ� ɧɚɦɟɬɢɥɚɫɶ�
ɧɟɤɨɬɨɪɚɹ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ��ɉɪɨɝɧɨɡ�ɧɚ�ɛɥɢɠɚɣɲɢɟ����ɥɟɬ�
ɧɟ�ɭɬɟɲɢɬɟɥɟɧ��ɱɢɫɥɨ�ɛɨɥɶɧɵɯ�ɛɭɞɟɬ�ɪɚɫɬɢ�ɢ�ɞɨɫɬɢɝɧɟɬ�ɜ������ɝ��ɞɨ�
����ɠɟɧɳɢɧ��ɬ�ɟ��ɭɜɟɥɢɱɢɬɫɹ�ɩɨɱɬɢ�ɜ���ɪɚɡɚ�

(3,'(0,2/2*<�$1'�35(9(17,21�2)�%5($67�&$1&(5�
2)�5(352'8&7,9(�$*(�$1'�,1�3$7,(176�29(5����,1�7+(�
5(38%/,&�2)�1257+�266(7,$
$�5��%RVLHYD��2�$��0RXUDRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��&�6��.KXWLHY
1RUWK�2VHWL\D�6WDWH�0HGLFDO�$FDGHP\��9ODGLNDYND]��5XVVLD

,QWURGXFWLRQ��7KH�UHVXOWV�RI�RXU�LQYHVWLJDWLRQV�DOORZ�XV�WR�FRQVLGHU�PDVV�
VFUHHQLQJV�IRU�WXEHUFXORVLV�VLQFH�FKLOGKRRG�DQG�FKHPLFDO�FDUFLQRJHQV�RI�
HQYLURQPHQW�WR�EH�WKH�ULVN�IDFWRUV�LQ�WKH�GHYHORSPHQW�RI�EUHDVW�FDQFHU��7KH�
VWXGLHV�FDUULHG�RXW�FRQ¿UP�D�FDXVDO�UHODWLRQVKLS�EHWZHHQ�WKH�UDGLDWLRQ�DQG�
WKH�LQFLGHQFH�RI�EUHDVW�FDQFHU��$LP��,PSURYHPHQW�RI�SUHYHQWLYH�PHWKRGV��
HDUO\�GLDJQRVLV�DQG�WUHDWPHQW�RI�EUHDVW�FDQFHU�LQ�1RUWK�2VVHWLD��0DWHULDOV�
DQG�PHWKRGV��$� UHWURVSHFWLYH� DQDO\VLV� ����� FDVH� DQG� LQIRUPDWLRQ� DERXW�
SDWLHQWV�ZLWK�PDOLJQDQW�QHRSODVPV��IRUP�ʋ��DQG�ʋ����IRU����\HDUV��EUHDVW�
FDQFHU� VFUHHQLQJ� E\� PHDQV� RI� SHUVRQDO� SDUWLFXODUV� DQG� PDPPRJUDSK\��
5HVXOWV��,Q������LQ�WKH�5HSXEOLF�RI�1RUWK�2VVHWLD��1RUWK�2VVHWLD�$ODQLD��
RQO\�������������SHU�����WKRXVDQG�SRSXODWLRQ�ZLWK�PDOLJQDQW�QHRSODVPV�
RI�DOO�ORFDWLRQV�KDYH�EHHQ�QRWHG���%UHDVW�FDQFHU�RFFXUUHG�IURP��������������
,Q�IHUWLOH�DJH����±����EUHDVW�FDQFHU�ZDV�QRWHG�LQ������LQ�DEOH�ORGLHG�DJH�
���±���\HDUV��RI�������DQG�LQ�SHQVLRQDEOH�DJH�����DQG�ROGHU��LQ��������
7KH�SHDN�RI� LQFLGHQFH�ZDV�QRWHG� DW� WKH� DJH�JURXS���±���\HDUV� ��������
DQG���±���\HDUV�ROG��������SHU�����WKRXVDQG�RI�WKH�IHPDOH�SRSXODWLRQ���
©5RXJKª�LQGH[�PRUELGLW\�UDWH�LQ������UHDFKHG������DQG�VWDQGDUG��ZRUOG�
VWDQGDUG�������SHU�����WKRXVDQG�RI�WKH�IHPDOH�SRSXODWLRQ��/LIH�H[SHFWDQF\�
RI���\HDUV�DQG�PRUH�ZDV��������7KH�QXPEHU�RI�GHDWKV�WDNHQ�LQWR�DFFRXQW�
GXULQJ�RI�\HDU��IURP�UHJLVWHUHG�QXPEHUV��DPRXQWHG�WR��������������DQG�
GXULQJ�D�VW�\HDU�VLQFH�WKH�GLDJQRVLV�RI�EUHDVW�FDQFHU����SDWLHQWV���������
KDYH�GLHG��0RUWDOLW\� UDWH� DW� IHUWLOH� DJH�ZDV� VWXGLHG� LQ�����SHUVRQV�ZLWK�
EUHDVW� FDQFHU�� ,Q� VWDJH� ,� ±� �� ZRPHQ��$OO� RI� WKHP� OLYHG� IRU� PRUH� WKDQ�
��\HDUV��)URP��� WR����\HDUV��� ��������DQG� IRU�PRUH� WKDQ����\HDUV�±���
���������,Q�VWDJH�,,�±�����SDWLHQWV��:LWKLQ���\HDU�KDYH�GLHG�����������IURP�
��WR�����\HDUV�±����������������±��\HDUV�±��������������±���\HDUV�±����
��������DQG�PRUH�WKDQ����\HDUV������������8S�WR���\HDUV�OLYHG������������
DQG�PRUH�WKDQ���\HDUV�±�������������,Q�IHUWLOH�DJH��,±,,�VWDJH���\HDUV�DQG�
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PRUH�KDYH�OLYHG����������SHU�FHQW��DQG�OHVV�WKDQ���\HDUV�������������%UHDVW�
FDQFHU�VWDJH�,±,,�DW����\HDUV�DQG�ROGHU�±�����SDWLHQW��$W�VWDJH�,�±����'XULQJ�
��\HDUV�KDYH�GLHG�±�����������DQG��±���\HDUV�±������������%UHDVW�FDQFHU�
±�,,�VWDJH�±�����SDWLHQWV��'XULQJ���\HDU�KDYH�GLHG��������������±����±����
������������±��\HDUV�±��������������±���\HDUV�±������������DQG�PRUH�WKDQ�
���\HDUV�±������������'XULQJ���\HDUV�������������KDYH�GLHG�DQG�DIWHU���
\HDUV�±��������������SDWLHQW��:LWK�EUHDVW�FDQFHU�RI�VWDJH�,±,,�DW�WKH�RI����
\HDUV�DQG�ROGHU���\HDUV�DQG�PRUH�������������DQG�OHVV�WKDQ���\HDUV�±�����
���������%UHDVW�FDQFHU�ZDV�GLDJQRVHG�LQ��������������,Q�ZRPHQ��EUHDVW�
FDQFHU�WDNHV�WKH��VW�SODFH��,Q�D�IHUWLOH�DJH�RI�EUHDVW�FDQFHU�ZDV�QRWHG�LQ�
����� LQ� DEOH�ORGLHG� DJH�±�������DQG�SHQVLRQHUV�±��������7KH�SHDN�RI�
GLVHDVH�LQFLGHQFH�LV�LQ�DJH�JURXSV���±���\HDUV��RI��������DQG���±���\HDUV�
�������SHU�����WKRXVDQG�RI�WKH�IHPDOH�SRSXODWLRQ���7KH�DYHUDJH�©URXJKª�
LQGH[�RI�PRUELOLW\� LQ�DEOH�ORGLHG�DJH� LV������ WKH�SHQVLRQDEOH������� �����
WLPHV�PRUH���7KHVH�WZR�LQGLFDWRUV�DUH�KLJKHU�WKDQ����������DQG�����WLPHV��
$Q�DEVROXWH�QXPEHU�RI�EUHDVW�FDQFHU�SDWLHQW�LQ������LQFUHDVHG�����WLPHV��
©5RXJKª�PRUELGLW\� LQGH[� LQ������DPRXQWHG� WR������ �LQ����� WLPHV���DQG�
VWDQGDUGL]HG� �ZRUOG� VWDQGDUG�� ����� ����� WLPHV��PRUH� WKDQ� LQ� ������7KH�
UDWH�RI�PRUELGLW\�JURZWK�RQ�©URXJKª� LQGH[� LV�����DQG�RQ�VWDQGDUGL]HG�
�����$FFRUGLQJ� WR� RXU� SURJQRVLV� LQ� ������ WKH� QXPEHU� RI� SDWLHQWV�ZLWK�
EUHDVW�FDQFHU�ZLOO�LQFUHDVH�E\�����DQG�UHDFKHV�����FDVHV��/LIH�H[SHFWDQF\�
RI���\HDUV�DQG�PRUH�ZDV������SHU�FHQW��7KH�GHDWK�±�UDWH�DPRQJ�UHJLVWHUHG�
SDWLHQW�GXULQJ�D�\HDU�ZDV�������������DQG�GXULQJ�WKH��VW�\HDU�VLQFH�WKH�
GLDJQRVLV�RI�EUHDVW�FDQFHU�����������SDWLHQWV�KDYH�GLHG��&RQFOXVLRQ��6R��
WKH�QXPEHU�RI�EUHDVW�FDQFHU�SDWLHQWV� LQ�RXU�5HSXEOLF� LQ������FRPSDUHG�
WR�WKH�\HDU�������LQFUHDVHG�����WLPHV��0RUELGLW\�KDV�LQFUHDVHG�IURP������
WR� ����� �SHU� ���� WKRXVDQG� RI� WKH� IHPDOH� SRSXODWLRQ��� L�H�� ���� WLPHV��$Q�
LQFUHDVH�RI������3URJQRVLV� IRU� WKH�QH[W����\HDUV� LV�QRW� FRPIRUWLQJ�� WKH�
QXPEHU�RI�SDWLHQWV�ZLOO� LQFUHDVH�DQG�UHDFK�����IHPDOH�SDWLHQW� WLOO�������
WKDW�LV�ZLOO�LQFUHDVH�DV�PXVK�DV���WLPHV�

ɋɌȺɌɍɋ�ɆȿɌɂɅɂɊɈȼȺɇɂə�ȽȿɇɈȼ�ɋɍȻɔȿȾɂɇɂɐ�
ɅȺɆɂɇɂɇɈȼ�ȼ�ɇɈɊɆȿ�ɂ�ɉɊɂ�ɊȺɄȿ�ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ
Ɉ�Ⱥ��ɋɢɦɨɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɞɨɰ���ɩɪɨɮ��ȼ�ȼ��ɋɬɪɟɥɶɧɢɤɨɜ
Ɇɟɞɢɤɨ�ɝɟɧɟɬɢɱɟɫɤɢɣ�ɧɚɭɱɧɵɣ�ɰɟɧɬɪ�ɊȺɆɇ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɟɬɟɪɨɬɪɢɦɟɪɧɵɟ� ɛɟɥɤɢ� ɫɟɦɟɣɫɬɜɚ� ɥɚɦɢɧɢɧɨɜ� ɹɜɥɹɸɬɫɹ�
ɨɞɧɢɦɢ� ɢɡ� ɝɥɚɜɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɷɤɫɬɪɚɰɟɥɥɸɥɹɪɧɨɝɨ� ɦɚɬɪɢɤɫɚ� ɢ�
ɭɱɚɫɬɜɭɸɬ�ɜ�ɩɪɨɰɟɫɫɚɯ�ɩɨɞɞɟɪɠɚɧɢɹ�ɬɤɚɧɟɜɨɣ�ɚɪɯɢɬɟɤɬɭɪɵ��ɩɟɪɟɞɚɱɢ�
ɫɢɝɧɚɥɨɜ�ɜ�ɤɥɟɬɤɢ�� ɚ� ɬɚɤɠɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɚɤɬɢɜɧɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�
ɷɩɢɬɟɥɢɹ� ɢ� ɩɨɞɥɟɠɚɳɟɣ� ɫɬɪɨɦɵ�� ɉɨɤɚɡɚɧɨ� ɜɨɜɥɟɱɟɧɢɟ� ɥɚɦɢɧɢɧɨɜ�
ɜ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ� ɪɚɡɥɢɱɧɨɝɨ� ɝɟɧɟɡɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɬɚɬɭɫɚ�
ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ��� ɩɪɨɦɨɬɨɪɧɵɯ� ɨɛɥɚɫɬɟɣ� ɝɟɧɨɜ� ɫɭɛɴɟɞɢɧɢɰ�
ɥɚɦɢɧɢɧɨɜ� ɩɪɢ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɊɆɀ�� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ�
ɩɨɬɟɧɰɢɚɥɶɧɵɯ� ɦɚɪɤɟɪɨɜ� ɤɚɧɰɟɪɨɝɟɧɟɡɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ� ɧɚ� ���� ɨɛɪɚɡɰɚɯ� ɊɆɀ�� ���� ɩɚɪɧɵɯ� ɢɦ�
ɨɛɪɚɡɰɚɯ� ɩɪɢɥɟɠɚɳɟɣ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ� ɧɟɢɡɦɟɧɟɧɧɨɣ� ɬɤɚɧɢ� ɢ�
�� ɨɛɪɚɡɰɚɯ� ɫɟɤɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɧɨɪɦɚɥɶɧɨɣ� Ɇɀ�� Ɉɫɧɨɜɧɵɦ�
ɦɟɬɨɞɨɦ�ɪɚɛɨɬɵ�ɹɜɥɹɥɚɫɶ�ɦɟɬɢɥɱɭɜɫɬɜɢɬɟɥɶɧɚɹ�ɉɐɊ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�
ɜɟɪɢɮɢɤɚɰɢɟɣ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɦɟɬɨɞɨɦ� ɦɟɬɢɥɫɩɟɰɢɮɢɱɟɫɤɨɝɨ�
ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ� ɢɫɫɥɟɞɭɟɦɵɯ� ɥɨɤɭɫɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ� ɫɬɚɬɭɫɚ�
ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ��� ɩɪɨɦɨɬɨɪɧɵɯ� ɨɛɥɚɫɬɟɣ� ɝɟɧɨɜ� ɫɭɛɴɟɞɢɧɢɰ�
ɥɚɦɢɧɢɧɨɜ� ɩɨɡɜɨɥɢɥ� ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ� ɢɯ� ɧɚ� �� ɝɪɭɩɩɵ�� ��� ɝɟɧɵ��
ɤɨɧɫɬɢɬɭɬɢɜɧɨ�ɦɟɬɢɥɢɪɨɜɚɧɧɵɟ�ɜ�ɬɤɚɧɢ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ��/$0%���
/$0$�$�� /$0%�� ɢ� /$0&��� ��� ɝɟɧɵ�� ɧɟ� ɩɨɤɚɡɚɜɲɢɟ� ɡɧɚɱɢɦɵɯ�
ɱɚɫɬɨɬ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɩɪɢ� ɊɆɀ�� /$0$��� /$0$��� /$0%���
/$0&��� /$0&��� ��� ɝɟɧɵ�� ɚɧɨɦɚɥɶɧɨ� ɦɟɬɢɥɢɪɨɜɚɧɧɵɟ� ɩɪɢ� ɊɆɀ��
/$0$�� ������ ���������� /$0$�� ������ ���������� /$0%�� ������
��������� ɉɪɨɞɭɤɬ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɚ� /$0$�� ɜɯɨɞɢɬ� ɜ� ɫɨɫɬɚɜ� ɞɜɭɯ�
ɛɟɥɤɨɜ�� ɥɚɦɢɧɢɧɚ����� ɢ� ������ ɉɨɫɥɟɞɧɢɣ� ɢɝɪɚɟɬ� ɤɪɢɬɢɱɟɫɤɭɸ� ɪɨɥɶ�
ɜ� ɦɨɪɮɨɝɟɧɟɡɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɥɚɦɢɧɢɧ����� ɧɟɨɛɯɨɞɢɦ� ɞɥɹ�
ɩɨɥɹɪɢɡɚɰɢɢ�ɤɥɟɬɨɤ��ɮɨɪɦɢɪɨɜɚɧɢɹ�ɢɯ�ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ�ɢ�ɫɨɛɫɬɜɟɧɧɨ�
ɫɬɪɭɤɬɭɪɵ�ɚɰɢɧɭɫɚ��Ʉɪɨɦɟ�ɬɨɝɨ��ɥɚɦɢɧɢɧ����ɭɱɚɫɬɜɭɟɬ�ɜ�ɫɟɤɪɟɬɨɪɧɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɷɩɢɬɟɥɢɹ� ɢ� ɪɟɝɭɥɹɰɢɢ� ɷɤɫɩɪɟɫɫɢɢ� ɷɫɬɪɨɝɟɧɨɜɨɝɨ�
ɪɟɰɟɩɬɨɪɚ�� ɉɪɨɞɭɤɬ� ɝɟɧɚ� /$0$�� ±� ɦɟɪɨɡɢɧ� ±� ɜɯɨɞɢɬ� ɜ� ɫɨɫɬɚɜ�
ɥɚɦɢɧɢɧɨɜ������ ����� �ɨɛɚ� ɛɟɥɤɚ� ɫɟɤɪɟɬɢɪɭɸɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɜ� ɦɵɲɟɱɧɨɣ� ɬɤɚɧɢ�� ɢ� ������ ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɦɭɬɚɰɢɢ� ɜ� /$0$��
ɚɫɫɨɰɢɢɪɨɜɚɧɵ� ɫ� ɬɹɠɤɢɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ� ±� ɦɟɪɨɡɢɧ�ɞɟɮɢɰɢɬɧɨɣ�
ɦɵɲɟɱɧɨɣ� ɞɢɫɬɪɨɮɢɟɣ�� ɨɞɧɚɤɨ� ɟɝɨ� ɪɨɥɶ� ɜ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɹɯ� ɹɜɥɹɟɬɫɹ� ɦɚɥɨɢɡɭɱɟɧɧɨɣ�� ɉɪɨɞɭɤɬ� /$0%�� ɜɯɨɞɢɬ� ɜ�
ɫɨɫɬɚɜ�ɥɚɦɢɧɢɧɨɜ�����������ɢ���������ɚ����������������Ɉɫɧɨɜɧɨɣ�ɡɚɞɚɱɟɣ�
ɜɫɟɯ�ɫɭɛɴɟɞɢɧɢɰ�ɹɜɥɹɟɬɫɹ�ɫɜɹɡɵɜɚɧɢɟ�ɫ�ɤɨɥɥɚɝɟɧɨɦ�,9�ɢ�ɫɬɚɛɢɥɢɡɚɰɢɹ�

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ�ɫ�ɢɧɬɟɝɪɢɧɚɦɢ�±�ɝɥɚɜɧɵɦɢ�ɪɟɰɟɩɬɨɪɚɦɢ�ɥɚɦɢɧɢɧɨɜ��
ȼɵɜɨɞɵ�� Ⱥɧɨɦɚɥɶɧɨɟ� ɦɟɬɢɥɢɪɨɜɚɧɢɟ� /$0$��� /$0$�� ɢ� /$0%��
ɩɪɢ�ɊɆɀ�ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ�ɨɞɧɢɦ�ɢɡ�ɫɨɛɵɬɢɣ�ɦɧɨɝɨɷɬɚɩɧɨɝɨ�ɩɪɨɰɟɫɫɚ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɤɥɟɬɨɤ�� ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨɫɹ�
ɞɢɡɪɟɝɭɥɹɰɢɟɣ�ɤɥɟɬɨɱɧɵɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ�ɢ� ɹɜɥɹɬɶɫɹ� ɚɪɝɭɦɟɧɬɨɦ�ɜ�
ɩɨɥɶɡɭ�ɩɪɟɞɩɨɥɨɠɟɧɢɹ�ɨ� ɜɨɡɦɨɠɧɨɦ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɷɬɢɯ� ɝɟɧɨɜ�
ɤɚɤ�ɫɭɩɪɟɫɫɨɪɨɜ�ɨɩɭɯɨɥɟɜɨɝɨ�ɪɨɫɬɚ�

0(7+</$7,21�2)�7+(�/$0,1,1�68%81,76�*(1(6�,1�
1250$/�$1'�78025286�%5($67�7,668(6
2�$��6LPRQRYD
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��$VVRF��3URI��9�9��6WUHOQLNRY
5HVHDUFK�&HQWUH�RI�0HGLFDO�*HQHWLFV�RI�WKH�5XVVLDQ�$FDGHP\�RI�0HGLFDO�
6FLHQFHV��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH�ODPLQLQV�DUH�KHWHURWULPHULF�SURWHLQV�RI�WKH�H[WUDFHOOXODU�
PDWUL[��7KH\�SOD\�LPSRUWDQW�UROHV�LQ�WLVVXH�PRUSKRJHQHVLV�DQG�KRPHRVWDVLV�
E\� UHJXODWLQJ� WLVVXH�DUFKLWHFWXUH�DQG�VLJQDO� WUDQVGXFWLRQ�� ,W�ZHOO�NQRZQ��
WKDW�ODPLQLQV�FDQ�EH�GUDZQ�LQWR�GLIIHUHQW�SDWKRORJLFDO�SURFHVVHV��
LQFOXGLQJ�FDQFHU�� $LP�� ,GHQWLILFDWLRQ� RI� SRWHQWLDO� PDUNHUV� RI�
FDUFLQRJHQHVLV� E\�GHWHUPLQDWLRQ� RI� WKH� PHWK\ODWLRQ� VWDWXV� RI� ���
SURPRWHU� UHJLRQV� RI�ODPLQLQV� JHQHV� LQ� EUHDVW� FDQFHU� �%&���0DWHULDOV�
DQG�PHWKRGV��:H�KDYH�VXUYH\HG�����VDPSOHV�RI�EUHDVW�FDQFHU������
SDLUHG�DGMDFHQW�QRQPDOLJQDQW�VDPSOHV���� VDPSOHV�RI�QRUPDO�PDPPDU\�
JODQG� IURP�DXWRSV\��7KH�PDLQ�PHWKRGV� RI� ZRUN� ZHUH� PHWK\ODWLRQ�
VHQVLWLYH� 3&5� DQG� PHWK\ODWLRQ�VSHFLILF� VHTXHQFLQJ�� 5HVXOWV�� :H�
KDYH� FODVVLILHG� ��� ODPLQLQ� JHQHV� E\�WKH�PHWK\ODWLRQ�VWDWXV�RI�WKHLU�
SURPRWHU�UHJLRQV�����JHQHV��FRQVWLWXWLYHO\�PHWK\ODWHG�LQ�EUHDVW�WLVVXH��
/$0%���/$0$�$��/$0%��DQG�/$0&������JHQHV��VKRZLQJ�QR�
VLJQLILFDQW�IUHTXHQF\�RI�PHWK\ODWLRQ�LQ�EUHDVW�FDQFHU��/$0$���
/$0$��� /$0%��� /$0&��� /$0&��� ��� JHQHV�� DEQRUPDOO\�
PHWK\ODWHG� LQ� EUHDVW� FDQFHU�� /$0$�� ������ ���������� /$0$�� ������
���������� /$0%�� ������ ��������� 7KH� SURGXFW� RI� WKH� /$0$�� JHQH�
EHORQJV�WR�WZR�SURWHLQV��ODPLQLQ�����DQG�������7KH�ODWWHU�SOD\V�D�
FULWLFDO�UROH�LQ�PDPPDU\�JODQG�PRUSKRJHQHVLV��ODPLQLQ�����LV�UHTXLUHG�
IRU�FHOOV�SRODUL]DWLRQ�� IRUPDWLRQ� RI� WKHLU� PLFURHQYLURQPHQW� DQG� WKH�
VWUXFWXUH� RI�WKH� DFLQXV�� ,Q� DGGLWLRQ�� ODPLQLQ����� WDNHV� SDUW� LQ�
VHFUHWRU\� DFWLYLW\� RI�WKH�HSLWKHOLXP�DQG�UHJXODWH�H[SUHVVLRQ�RI� WKH�
HVWURJHQ�UHFHSWRU��3URGXFW�RI� /$0$�� ±� PHUR]LQ� ±� LQFOXGHG� LQ�
ODPLQLQ������ ����� �ERWK� SURWHLQV�VHFUHWH�SULPDULO\�LQ�PXVFXODU�WLVVXH��
DQG�������,W�LV�NQRZQ�WKDW�PXWDWLRQV�LQ�/$0$��DVVRFLDWHG�ZLWK�VHYHUH�
GLVHDVH�±�PHUR]LQ�GHILFLHQW�PXVFXODU�G\VWURSK\��EXW�LWV�UROH�LQ�FDQFHU�LV�
SRRUO\�XQGHUVWRRG��3URGXFW�RI�/$0%��LV� SDUW� RI� WKH� ODPLQLQ� ����� �����
DQG� ������ ��D���� ������ ������7KH�PDLQ�UROH�RI�DOO�VXEXQLWV�LV�ELQGLQJ�
WR�FROODJHQ�,9�DQG�VWDELOL]LQJ�LQWHUDFWLRQV�ZLWK�LQWHJULQV�±�WKH�PDMRU�
ODPLQLQ�UHFHSWRUV��&RQFOXVLRQ��:H�VXJJHVW�WKDW�DEQRUPDO�PHWK\ODWLRQ�RI�
/$0$���/$0$��DQG�/$0%��LQ�EUHDVW�FDQFHU�PD\�EH�RQH�RI�WKH�
HYHQWV�RI�FHOO�PDOLJQDQW�WUDQVIRUPDWLRQ��DFFRPSDQLHG�E\�G\VUHJXODWLRQ�
RI�FHOOXODU�LQWHUDFWLRQV��,W�DOVR�SUHGLFWV�SRVVLEOH�IXQFWLRQ�RI�WKHVH�JHQHV�
DV�WXPRU�VXSSUHVVRUV�
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ȽȺɋɌɊɈɗɁɈɎȺȽȿȺɅɖɇȺə�ɊȿɎɅɘɄɋɇȺə�ȻɈɅȿɁɇɖ��
ȼɈɁɊȺɋɌɇɕȿ�ɂ�ȽȿɇȾȿɊɇɕȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɄȺɑȿɋɌȼȺ�
ɀɂɁɇɂ�ȻɈɅɖɇɕɏ
Ⱦ�ȿ��Ɋɹɡɚɧɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ɘ��ȿɪɟɦɢɧɚ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ�Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɨɛɥɟɦɵ�ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɣ�ɪɟɮɥɸɤɫɧɨɣ�
ɛɨɥɟɡɧɢ� �ȽɗɊȻ�� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɲɢɪɨɤɢɦ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ� ɷɬɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɫɟɪɶɟɡɧɵɦɢ� ɨɫɥɨɠɧɟɧɢɹɦɢ� ɢ� ɧɟɝɚɬɢɜɧɵɦ� ɜɥɢɹɧɢɟɦ�
ɧɚ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɜɨɡɪɚɫɬɧɵɟ� ɢ� ɝɟɧɞɟɪɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ�
ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɣ� ɪɟɮɥɸɤɫɧɨɣ� ɛɨɥɟɡɧɶɸ�� ɢɫɩɨɥɶɡɭɹ� ɨɩɪɨɫɧɢɤ�
6)���� ɢ� ɋȺɇ� �ɫɚɦɨɱɭɜɫɬɜɢɟ�� ɚɤɬɢɜɧɨɫɬɶ�� ɧɚɫɬɪɨɟɧɢɟ��� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɨ� ��� ɩɚɰɢɟɧɬɨɜ�� ɩɪɨɠɢɜɚɸɳɢɯ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ�
Ɇɨɪɞɨɜɢɹ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ� ɫ�ɠɚɥɨɛɚɦɢ� ɧɚ� ɢɡɠɨɝɭ� ɢ�ɢɥɢ�
ɪɟɝɭɪɝɢɬɚɰɢɸ�� ɜɨɡɧɢɤɚɸɳɭɸ� ɧɟ� ɪɟɠɟ� �� ɪɚɡɚ� ɜ� ɧɟɞɟɥɸ�� Ɉɰɟɧɤɚ�
ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɪɨɜɨɞɢɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɨɩɪɨɫɧɢɤɚ� 6)�����
ɫɚɦɨɱɭɜɫɬɜɢɹ��ɚɤɬɢɜɧɨɫɬɢ��ɧɚɫɬɪɨɟɧɢɹ�í�ɨɩɪɨɫɧɢɤɚ�ɋȺɇ��Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɩɨ� ɩɨɥɭ�� ���� í� ɠɟɧɳɢɧɵ� ɢ� ����
ɦɭɠɱɢɧɵ��Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɩɨ�ɜɨɡɪɚɫɬɭ��ɥɢɰɚ�ɦɨɥɨɞɨɝɨ�
ɜɨɡɪɚɫɬɚ�í������ɫɪɟɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ�í������Ȼɨɥɶɧɵɟ�ɩɨɠɢɥɨɝɨ�ɜɨɡɪɚɫɬɚ�
ɨɬɧɨɫɢɥɢɫɶ�ɤ�ɠɟɧɫɤɨɣ�ɩɨɩɭɥɹɰɢɢ� ������ɋɨɝɥɚɫɧɨ�ɨɩɪɨɫɧɢɤɭ�6)�����
ɧɚɢɛɨɥɟɟ� ɧɢɡɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɭ� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ɍ� ɧɢɯ� ɨɬɦɟɱɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɮɢɡɢɱɟɫɤɨɝɨ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� �5)��� ɪɨɥɟɜɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� �53���
ɠɢɡɧɟɧɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ��97���ɪɨɥɟɜɨɝɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ��5(���ɍ�ɥɢɰ�
ɦɨɥɨɞɨɝɨ�ɢ�ɫɪɟɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ�ɧɢɡɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɛɨɥɢ�
�ȼ3���Ɏɢɡɢɱɟɫɤɢɣ�ɤɨɦɩɨɧɟɧɬ�ɡɞɨɪɨɜɶɹ�ɢ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ�ɤɨɦɩɨɧɟɧɬ�
ɧɟɫɤɨɥɶɤɨ�ɜɵɲɟ�ɭ�ɥɢɰ�ɦɨɥɨɞɨɝɨ�ɢ�ɡɪɟɥɨɝɨ�ɜɨɡɪɚɫɬɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɪɟɫɩɨɧɞɟɧɬɚɦɢ�ɫɪɟɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ��ɋɨɝɥɚɫɧɨ�ɨɩɪɨɫɧɢɤɭ�ɋȺɇ��ɭɪɨɜɟɧɶ�
ɫɜɨɟɝɨ�ɫɚɦɨɱɭɜɫɬɜɢɹ�ɫɱɢɬɚɸɬ�©ɧɢɡɤɢɦª�����ɥɢɰ�ɫɪɟɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ��
©ɫɪɟɞɧɢɦª�í�����ɥɢɰ�ɦɨɥɨɞɨɝɨ�ɢ�ɡɪɟɥɨɝɨ������±�ɫɪɟɞɧɟɝɨ�ɢ�����±�
ɩɨɠɢɥɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ� �©ɜɵɫɨɤɨª�� ɨɰɟɧɢɜɚɥɢ� ɫɜɨɟ�
ɫɚɦɨɱɭɜɫɬɜɢɟ� ���� ɩɚɰɢɟɧɬɨɜ� ɫɪɟɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� ���� ±� ɩɚɰɢɟɧɬɨɜ�
ɦɨɥɨɞɨɝɨ�ɢ�ɡɪɟɥɨɝɨ�ɜɨɡɪɚɫɬɚ������í�ɩɨɠɢɥɨɝɨ��ɍɪɨɜɟɧɶ�ɚɤɬɢɜɧɨɫɬɢ�
©ɫɪɟɞɧɢɦª� ɫɱɢɬɚɸɬ� ���� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɢ� ɡɪɟɥɨɝɨ� ɜɨɡɪɚɫɬɚ�� ���� í�
ɫɪɟɞɧɟɝɨ� ɢ� �����í� ɩɨɠɢɥɨɝɨ�� ©ȼɵɫɨɤɢɦª� ����ɦɨɥɨɞɨɝɨ� ɢ� ɡɪɟɥɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɢ� ����í� ɫɪɟɞɧɟɝɨ�� ©ȼɵɫɨɤɢɦª�ɭɪɨɜɟɧɶ� ɫɜɨɟɝɨ� ɧɚɫɬɪɨɟɧɢɹ�
ɫɱɢɬɚɸɬ�����ɥɢɰ�ɦɨɥɨɞɨɝɨ�ɢ�ɡɪɟɥɨɝɨ�ɜɨɡɪɚɫɬɚ������í�ɫɪɟɞɧɟɝɨ������
í� ɩɨɠɢɥɨɝɨ�� ©ɋɪɟɞɧɢɦª� í� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɦɨɥɨɞɨɝɨ� ɢ� ɡɪɟɥɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ���� í� ɫɪɟɞɧɟɝɨ�� ���� í� ɩɨɠɢɥɨɝɨ�� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɫɪɟɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ� ɨɰɟɧɢɥɢ� ɭɪɨɜɟɧɶ� ɧɚɫɬɪɨɟɧɢɹ� ɤɚɤ� ©ɧɢɡɤɢɣª�� ɉɪɢ�
ɨɰɟɧɤɟ� ɝɟɧɞɟɪɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɫɨɝɥɚɫɧɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɩɪɨɫɧɢɤɚ�
ɋȺɇ������ɠɟɧɳɢɧ�ɫɱɢɬɚɸɬ�©ɧɢɡɤɢɦª�ɭɪɨɜɟɧɶ�ɫɜɨɟɝɨ�ɫɚɦɨɱɭɜɫɬɜɢɹ��
Ɇɭɠɱɢɧɵ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ� ɨɰɟɧɢɜɚɥɢ� ɫɜɨɟ� ɫɚɦɨɱɭɜɫɬɜɢɟ� ɤɚɤ�
©ɜɵɫɨɤɨɟª��ɚ�ɠɟɧɳɢɧɵ�±�ɤɚɤ�©ɫɪɟɞɧɟɟª��©ɋɪɟɞɧɢɦª�ɫɱɢɬɚɸɬ�ɭɪɨɜɟɧɶ�
ɫɜɨɟɝɨ� ɫɚɦɨɱɭɜɫɬɜɢɹ� ���� ɨɩɪɨɲɟɧɧɵɯ� ɠɟɧɳɢɧ� ɢ� ���� í� ɦɭɠɱɢɧ��
©ȼɵɫɨɤɢɦª�±�����ɢ�����ɠɟɧɳɢɧ�ɢ�ɦɭɠɱɢɧ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɍɪɨɜɟɧɶ�
ɚɤɬɢɜɧɨɫɬɢ� ɭ� ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɬɚɤɠɟ� ɨɬɥɢɱɚɥɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɩɨɥɚ�� ©ɜɵɫɨɤɢɣª� ɭɪɨɜɟɧɶ� ɚɤɬɢɜɧɨɫɬɢ� ɭ� ���� ɦɭɠɱɢɧ� ɢ� ɥɢɲɶ� ɭ� ���
ɠɟɧɳɢɧ�� ©ɫɪɟɞɧɢɣª� ±� ɭ� ���� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ©ȼɵɫɨɤɢɣª�
ɭɪɨɜɟɧɶ� ɧɚɫɬɪɨɟɧɢɹ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ� ɨɬɦɟɱɚɥɢ� ɭ� ɫɟɛɹ� ɦɭɠɱɢɧɵ��
ɚ� ©ɧɢɡɤɢɣª� ±� ɠɟɧɳɢɧɵ�� Ɋɟɡɭɥɶɬɚɬɵ� ɨɩɪɨɫɧɢɤɚ� 6)���� ɩɨɡɜɨɥɹɸɬ�
ɝɨɜɨɪɢɬɶ�ɨ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɦ�ɫɧɢɠɟɧɢɢ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɭɜɟɥɢɱɟɧɢɟɦ�ɜɨɡɪɚɫɬɚ�ɤɚɤ�ɜ�ɦɭɠɫɤɨɣ��ɬɚɤ�ɢ�ɠɟɧɫɤɨɣ�ɩɨɩɭɥɹɰɢɹɯ��ɋɪɟɞɢ�
ɪɟɫɩɨɧɞɟɧɬɨɜ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�ɧɚɢɛɨɥɟɟ�ɧɢɡɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɮɢɡɢɱɟɫɤɨɝɨ�
ɤɨɦɩɨɧɟɧɬɚ�ɡɞɨɪɨɜɶɹ��ɮɢɡɢɱɟɫɤɨɣ�ɛɨɥɢ��ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�ɮɚɤɬɨɪɚ��ɍ�
ɪɟɫɩɨɧɞɟɧɬɨɜ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ�ɩɨɤɚɡɚɬɟɥɢ�ɮɢɡɢɱɟɫɤɨɝɨ�ɢ�ɩɫɢɯɢɱɟɫɤɨɝɨ�
ɤɨɦɩɨɧɟɧɬɨɜ�ɡɞɨɪɨɜɶɹ�ɜɵɲɟ��ɱɬɨ�ɨɛɴɹɫɧɹɟɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɤɨɪɪɟɥɹɰɢɟɣ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɢɡɠɨɝɢ�ɢ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɛɨɥɶɧɵɯ��ɧɨ�ɢ�ɨɬɫɭɬɫɬɜɢɟɦ�
ɩɨɠɢɥɵɯ�ɥɢɰ�ɫɪɟɞɢ�ɨɩɪɨɲɟɧɧɵɯ�ɦɭɠɱɢɧ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɜɨɡɪɚɫɬɨɦ�ɨɬɦɟɱɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɟɣ�ɫɚɦɨɱɭɜɫɬɜɢɹ��
ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɧɚɫɬɪɨɟɧɢɹ��ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɨɩɪɨɫɧɢɤɚ�6)����ɜɵɹɜɥɟɧɚ�
ɞɨɫɬɨɜɟɪɧɚɹ� ɩɪɹɦɚɹ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɜɨɡɪɚɫɬɨɦ� ɢ� ɫɧɢɠɟɧɢɟɦ� ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ��Ⱥɧɚɥɢɡ� ɝɟɧɞɟɪɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�
ɩɚɰɢɟɧɬɨɜ�ɩɨ�ɨɩɪɨɫɧɢɤɚɦ�ɋȺɇ�ɢ�6)����ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ�ɡɧɚɱɟɧɢɟ�

ɝɟɧɞɟɪɧɨɝɨ�ɚɫɩɟɤɬɚ�ɜ�ɤɥɢɧɢɱɟɫɤɨɣ�ɫɢɦɩɬɨɦɚɬɢɤɟ�ȽɗɊȻ�ɢ�ɫɚɦɨɨɰɟɧɤɟ�
ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ��ɀɟɧɳɢɧɵ��ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ�ɦɭɠɱɢɧɚɦɢ��
ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ�ɨɰɟɧɢɜɚɥɢ�ɤɚɱɟɫɬɜɨ�ɫɜɨɟɣ�ɠɢɡɧɢ�

*$6752(623+$*($/�5H)/8;�',6($6(��$*(�$1'�*(1'(5�
',))(5(1&(6�,1�48$/,7<�2)�/,)(
'�(��5\D]DQFHYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��(��<��(UHPLQD
2JDUHY�0RUGRYLD�6WDWH�8QLYHUVLW\��6DUDQVN��5XVVLD

,QWURGXFWLRQ�� 7KH� XUJHQF\� RI� JDVWURHVRSKDJHDO� UHÀX[� GLVHDVH� �*(5'��
GHWHUPLQHG� E\� D�ZLGH� VSUHDG� RI� WKH� GLVHDVH�� VHULRXV� FRPSOLFDWLRQV� DQG�
QHJDWLYH� HIIHFWV� RQ� WKH� TXDOLW\� RI� OLIH� RI� SDWLHQWV�� $LP�� ([SORUH� DJH�
DQG� JHQGHU� GLIIHUHQFHV� LQ� TXDOLW\� RI� OLIH� ZLWK� JDVWURHVRSKDJHDO� UHÀX[�
GLVHDVH�� XVLQJ� WKH� 6)���� TXHVWLRQQDLUH� DQG� +�$�0� �KHDOWK�� DFWLYLW\��
PRRG���0DWHULDOV� DQG�PHWKRGV��:H�H[DPLQHG����SDWLHQWV�ZKR� UHVLGH� LQ�
WKH�5HSXEOLF�RI�0RUGRYLD�LQ�DJH�IURP����WR����\HDUV�ZLWK�FRPSODLQWV�RI�
KHDUWEXUQ�DQG� ��RU� UHJXUJLWDWLRQ��ZKLFK�RFFXUV�DW� OHDVW��� WLPH�SHU�ZHHN��
4XDOLW\� RI� OLIH� DVVHVVPHQW� ZDV� SHUIRUPHG� E\� PHDQV� RI� WHVWV�� 6)�����
KHDOWK��DFWLYLW\��PRRG�í�+�$�0�WHVW��5HVXOWV��'LVWULEXWLRQ�RI�UHVSRQGHQWV�
E\�VH[������í�����RI�ZRPHQ�DQG�PHQ��'LVWULEXWLRQ�RI�UHVSRQGHQWV�E\�
DJH��\RXQJ�SHUVRQV������RI�PLGGOH�DJH�í������(OGHUO\�SDWLHQWV� WUHDWHG�
IHPDOH�SRSXODWLRQ�������4XDOLW\�RI�OLIH�ORZHVW�LQ�HOGHUO\�SDWLHQWV�E\�6)�
���TXHVWLRQQDLUH��6LJQL¿FDQW�UHGXFWLRQ�LQ�SK\VLFDO�IXQFWLRQLQJ��5)���UROH�
IXQFWLRQLQJ� �53��� YLWDOLW\� �97��� UROH� IXQFWLRQLQJ� �5(�� WKH\� FHOHEUDWHG��
/RZ�UDWH�RI�SDLQ�LQWHQVLW\��9S��LQ�\RXQJ�DQG�PLGGOH�DJHG��3K\VLFDO�KHDOWK�
FRPSRQHQW� DQG� D� SV\FKRORJLFDO� FRPSRQHQW� LV� VOLJKWO\� KLJKHU� LQ� \RXQJ�
DQG�PLGGOH�DJHG�FRPSDUHG�ZLWK�PLGGOH�DJHG�UHVSRQGHQWV��$FFRUGLQJ� WR�
WKH� TXHVWLRQQDLUH�+�$�0� FRQVLGHU� WKHLU� OHYHO� RI�ZHOO�EHLQJ� ©ORZª� ����
RI�PLGGOH�DJHG�SHUVRQV��WKH�©DYHUDJHª�í�����RI�\RXQJ�DQG�PDWXUH������
í�DQG�����RI�WKH�DYHUDJH�í�WKH�HOGHUO\��6DWLVIDFWRU\��©KLJKª��UDWHG�WKHLU�
KHDOWK� ����RI� SDWLHQWV� WKH� DYHUDJH�� ����í� \RXQJ� DQG�PDWXUH� SDWLHQWV��
����í�WKH�HOGHUO\��$FWLYLW\�/HYHO�©DYHUDJHª�����EHOLHYH�WKH�\RXQJ�DQG�
PLGGOH�DJHG������í������DQG�WKH�DYHUDJH�í�WKH�HOGHUO\��©+LJKª�����RI�
\RXQJ�DQG�PLGGOH�DJHG��DQG�����í�DYHUDJH��©+LJKª� OHYHO�RI� WKH�PRRG�
FRQVLGHU�����LQ�\RXQJ�DQG�PLGGOH�DJHG������í�WKH�DYHUDJH������í�WKH�
HOGHUO\��©$YHUDJHª�í�����RI�UHVSRQGHQWV�DQG�\RXQJ�DGXOWKRRG������í�WKH�
DYHUDJH������í�WKH�HOGHUO\������RI�UHVSRQGHQWV�UDWHG�WKH�OHYHO�RI�PLGGOH�
DJHG�PRRG� DV� ©ORZ�ª� ,Q� DVVHVVLQJ� WKH� JHQGHU�VSHFL¿F� DFFRUGLQJ� WR� WKH�
UHVXOWV�RI�WKH�TXHVWLRQQDLUH�+�$�0������RI�ZRPHQ�DUH�FRQVLGHUHG�©ORZª�
OHYHO� RI� \RXU� EHLQJ��0HQ�ZHUH� VLJQL¿FDQWO\�PRUH� IUHTXHQWO\� UDWHG� WKHLU�
KHDOWK� DV� ©KLJKª�� DQG�ZRPHQ� í� DV� ©DYHUDJHª�� ©0LGGOHª� FRQVLGHU� WKHLU�
OHYHO�RI�ZHOO�EHLQJ�����RI�WKH�ZRPHQ�VXUYH\HG�DQG�������PHQ��©+LJKª�
í�����DQG�����RI�ZRPHQ�DQG�PHQ��UHVSHFWLYHO\��$FWLYLW\�/HYHO�RI�*(5'�
SDWLHQWV�DOVR�GLIIHUHG�DFFRUGLQJ�WR�VH[��D�©KLJKª�OHYHO�RI�DFWLYLW\�DW�����RI�
PHQ�DQG�RQO\����RI�ZRPHQ��WKH�©DYHUDJHª�í�����DQG������UHVSHFWLYHO\��
©+LJKª�OHYHO�RI�PRRG�VLJQL¿FDQWO\�PRUH�IUHTXHQW�LQ�KLV�PHQ��DQG�©ORZª�
í�IHPDOH��7KH�UHVXOWV�RI�WKH�6)����VXJJHVW�WKH�SURJUHVVLYH�GHFOLQH�LQ�WKH�
TXDOLW\� RI� OLIH� RI� SDWLHQWV�ZLWK� LQFUHDVLQJ� DJH� LQ� ERWK�PDOH� DQG� IHPDOH�
SRSXODWLRQV�� 7KH� ORZHVW� SDUW� RI� WKH� SK\VLFDO� KHDOWK�� SK\VLFDO� SDLQ��
HPRWLRQDO�IDFWRU�LQ�IHPDOH�UHVSRQGHQWV��,QGLFDWRUV�RI�SK\VLFDO�DQG�PHQWDO�
KHDOWK� FRPSRQHQWV� KLJKHU� LQ� PDOH� UHVSRQGHQWV�� GXH� WR� WKH� FRUUHODWLRQ�
LQWHQVLW\�RI�KHDUWEXUQ�DQG�TXDOLW\�RI�OLIH�RI�SDWLHQWV�DQG�WKH�ODFN�RI�HOGHUO\�
PHQ� VXUYH\HG�� &RQFOXVLRQ�� 7KXV�� UHGXFLQJ� WKH� OHYHOV� EHLQJ�� PRRG� DQG�
DFWLYLW\�VHHQ�LQ�SDWLHQWV�ZLWK�DJH��'LUHFW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
DJH�DQG�WKH�GHFOLQH�LQ�WKH�TXDOLW\�RI�OLIH�RI�SDWLHQWV�RQ�WKH�UHVXOWV�RI�WKH�
6)�����$QDO\VLV�RI�JHQGHU�VSHFL¿F�TXDOLW\�RI�OLIH�RI�SDWLHQWV�GHPRQVWUDWHG�
WKH�YDOXH�RI�D�JHQGHU�SHUVSHFWLYH�LQ�FOLQLFDO�V\PSWRPV�RI�*(5'�DQG�VHOI�
DVVHVVPHQW�RI�TXDOLW\�RI�OLIH�TXHVWLRQQDLUHV�IRU�+$0�DQG�6)�����:RPHQ�
EHORZ�DVVHVVHG�WKHLU�TXDOLW\�RI�OLIH�FRPSDUHG�ZLWK�PHQ�

ɄɅɂɇɂɄɈ�ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɊȺɄȺ�ɀȿɅɍȾɄȺ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɋɂɋɌȿɆɇɈɃ�
ɇȿȾɂɎɎȿɊ(ɇɐɂɊɈȼȺɇɇɈɃ�ȾɂɋɉɅȺɁɂȿɃ�
ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�ɌɄȺɇɂ
Ɉ�ɇ��Ɉɫɢɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ⱥ��ɇɚɭɦɨɜɚ�
ɋɭɪɝɭɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɭɪɝɭɬ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɠɟɥɭɞɨɱɧɨɝɨ� ɤɚɧɰɟɪɨɝɟɧɟɡɚ� ɬɟɫɧɨ� ɫɜɹɡɚɧɚ� ɫ�
ɤɨɧɰɟɩɰɢɟɣ�ɩɨɝɪɚɧɢɱɧɵɯ�ɷɩɢɬɟɥɢɟɜ��ɫɬɪɨɟɧɢɟ�ɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
ɤɨɬɨɪɵɯ� ɛɚɡɢɪɭɟɬɫɹ� ɧɚ� ɷɩɢɬɟɥɢɨ�ɫɬɪɨɦɚɥɶɧɵɯ� ɨɬɧɨɲɟɧɢɹɯ��
ɇɚɪɭɲɟɧɢɹ� ɩɨɫɥɟɞɧɢɯ� ɩɪɢ� ɪɚɤɟ� ɠɟɥɭɞɤɚ� �Ɋɀ�� ɨɬɦɟɱɟɧɵ� ɤɚɤ� ɩɪɢ�
ɟɝɨ� ɤɢɲɟɱɧɨɦ� �ɄɊɀ��� ɬɚɤ� ɢ� ɩɪɢ� ɞɢɮɮɭɡɧɨɦ� �ȾɊɀ�� ɬɢɩɚɯ�� Ɉɬɫɸɞɚ�
ɢɧɬɟɪɟɫ�ɤ�Ɋɀ�ɧɚ�ɮɨɧɟ�ɫɢɫɬɟɦɧɨɣ�ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ�ɞɢɫɩɥɚɡɢɢ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� �ȾɋɌ��� ɢɡɧɚɱɚɥɶɧɨ� ɨɩɪɟɞɟɥɹɸɳɟɣ� ɢɧɨɣ�
ɯɚɪɚɤɬɟɪ�©ɩɨɞɥɨɠɤɢª�ɞɥɹ�ɷɩɢɬɟɥɢɹ��ɢɥɢ�ɢɧɵɟ�ɷɩɢɬɟɥɢɨ�ɫɬɪɨɦɚɥɶɧɵɟ�
ɨɬɧɨɲɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɪɚɤɚ�ɠɟɥɭɞɤɚ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɢɫɬɟɦɧɨɣ� ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ� ɞɢɫɩɥɚɡɢɟɣ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ�
ɤɥɢɧɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� �ɫɜɟɬɨɜɚɹ�
ɦɢɤɪɨɫɤɨɩɢɹ��ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɭ����ɛɨɥɶɧɵɯ�Ɋɀ�ɜ�ɜɨɡɪɚɫɬɟ�
������ ɥɟɬ�� ɢɡ� ɱɢɫɥɚ� ɤɨɬɨɪɵɯ� ���� ����� ɛɨɥɶɧɵɯ� ɫ� ɜɢɫɰɟɪɚɥɶɧɵɦɢ�
ɩɪɢɡɧɚɤɚɦɢ�ȾɋɌ� ɫɨɫɬɚɜɢɥɢ� ��ɸ� ɝɪɭɩɩɭ�� ��� ɛɨɥɶɧɵɯ� ɛɟɡ� ɩɪɢɡɧɚɤɨɜ�
ȾɋɌ� ±� ��ɸ�� ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɜɵɩɨɥɧɹɥɢ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɝɪɚɦɦɵ� 6WDWLVWLFD� ���� ±� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�
�ɤɪɢɬɟɪɢɣ�ɋɬɴɸɞɟɧɬɚ��ɢ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ��ɤɫɢ��ɤɪɢɬɟɪɢɣ��
ɬɨɱɧɵɣ� ɤɪɢɬɟɪɢɣ� Ɏɢɲɟɪɚ�� ɩɪɢ� S������� Ɋɟɡɭɥɶɬɚɬɵ�� Ƚɪɭɩɩɵ� ɧɟ�
ɪɚɡɥɢɱɚɥɢɫɶ� ɩɨ� ɫɬɪɭɤɬɭɪɟ� ɝɢɫɬɨɬɢɩɨɜ� Ɋɀ�� ɄɊɀ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�
ɩɨ� ɝɪɭɩɩɚɦ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɜ� ����� ɢ� ������ ɫɥɭɱɚɟɜ�� ȾɊɀ� ±� ɜ�
����� ɢ� ������� ɜ� ɨɫɬɚɥɶɧɵɯ� í� ɫɦɟɲɚɧɧɵɣ� Ɋɀ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ�
ɚɞɟɧɨɤɚɪɰɢɧɨɦɨɣ�ɢ�ɩɟɪɫɬɧɟɜɢɞɧɵɦɢ�ɤɥɟɬɤɚɦɢ��ɋɪɟɞɢ�ɨɫɨɛɟɧɧɨɫɬɟɣ�
��ɣ� ɝɪɭɩɩɵ� ɨɬɦɟɱɟɧɵ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɫɬɢɝɦɚɬɢɡɚɰɢɢ� ɦɨɱɟɩɨɥɨɜɨɣ�
ɫɢɫɬɟɦɵ� �������� ɢ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ� ������� ɫɥɭɱɚɟɜ���
ɩɨ�ɯɚɪɚɤɬɟɪɭ�ɫɬɢɝɦ�±�ɤɢɫɬɨɨɛɪɚɡɨɜɚɧɢɟ���������ɜ�ɪɚɡɥɢɱɧɵɯ��ɩɨɱɤɢ��
ɩɟɱɟɧɶ��ɹɢɱɧɢɤɢ��ɨɪɝɚɧɚɯ�ɫ�ɩɪɟɨɛɥɚɞɚɧɢɟɦ�ɜ�ɩɨɱɤɚɯ�±�������ɫɥɭɱɚɟɜ��
ɢɡ�ɱɢɫɥɚ�ɤɨɬɨɪɵɯ�ɭ���ɯ�ɛɨɥɶɧɵɯ�ɢɦɟɥɢ�ɦɟɫɬɨ�ɦɟɬɚɯɪɨɧɧɵɟ�ɨɩɭɯɨɥɢ�
ɩɨɱɟɤ��ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɨɬɥɢɱɚɥɢ�� ɜ� ���� ɪɚɡɚ� ɛɨɥɶɲɚɹ� ɞɨɥɹ� ɛɨɥɶɧɵɯ�
ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ����ɥɟɬ� ������ɢ������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɜɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�
ɝɚɫɬɪɢɬɢɱɟɫɤɨɝɨ� �ɯɪɨɧɢɱɟɫɤɢɣ� ɝɚɫɬɪɢɬ�� ɹɡɜɟɧɧɚɹ� ɛɨɥɟɡɧɶ�� ɚɧɚɦɧɟɡɚ�
�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ����� ɢ� ������� S������� ɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɯɪɨɧɢɱɟɫɤɨɣ�
ɹɡɜɵ� �������� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ±� ������� S��������ȼ�ɰɟɥɨɦ�ɯɪɨɧɢɱɟɫɤɚɹ�
ɹɡɜɚ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɚɫɶ�ɩɪɢ�ȾɊɀ����������ɧɨ�ɜ���ɣ�ɝɪɭɩɩɟ�ɩɪɢ�ɄɊɀ�í�
�������ɋɪɟɞɢ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɢ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɨɬɦɟɱɟɧɚ�
ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɡɚɛɨɥɟɜɚɧɢɣ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ������
ɢ� ������� ɢ� ɝɟɩɚɬɨ�ɩɚɧɤɪɟɚɬɨ�ɞɭɨɞɟɧɚɥɶɧɨɣ� ɡɨɧɵ� ������ ɢ� ��������
ɜ� ��ɣ� ɝɪɭɩɩɟ� ±� ɬɚɤɠɟ� ɡɚɛɨɥɟɜɚɧɢɣ� ɦɨɱɟɩɨɥɨɜɨɣ� ɫɢɫɬɟɦɵ� ��������
ɜɨ� ��ɣ� í� ������ S�������� ɉɨɥɢɧɟɨɩɥɚɡɢɢ� ɢɦɟɥɢ� ɦɟɫɬɨ� ɩɨ� ɝɪɭɩɩɚɦ��
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɜ������ɢ�������ɫɥɭɱɚɟɜ��Ɉɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�ɨɛɪɚɳɚɟɬ�ɧɚ�
ɫɟɛɹ�ɫɢɫɬɟɦɧɨɫɬɶ�ɩɚɬɨɥɨɝɢɢ��ɤɨɬɨɪɨɣ�ɩɪɟɞɫɬɚɜɥɟɧ�ɤɨɦɨɪɛɢɞɧɵɣ�ɮɨɧ�
ɭ�ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ��ɗɬɨ�í�ɭɠɟ�ɨɬɦɟɱɟɧɧɨɟ�ɫɨɱɟɬɚɧɧɨɟ�ɩɨɪɚɠɟɧɢɟ�
ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ�ɠɟɥɭɞɤɚ� �ɋɈɀ�� ɢ�ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɨɝɨ� ɬɪɚɤɬɚ��
ɫɨɱɟɬɚɧɧɨɟ� ɩɨɪɚɠɟɧɢɟ� ɋɈɀ� ɢ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ�
�ɩɨ� ɝɪɭɩɩɚɦ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ����� ɢ� ����� ɫɥɭɱɚɟɜ�� ɬɨ� ɟɫɬɶ� ɜ� ����
ɪɚɡɚ� ɱɚɳɟ� ɭ� ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ��� ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ� ɚɬɪɨɮɢɱɟɫɤɢɦ�
ɤɨɥɢɬɨɦ�� ɚɞɟɧɨɦɚɬɨɡɧɵɦɢ� ɩɨɥɢɩɚɦɢ� ɢ� ɜ� ɞɜɭɯ� ɫɥɭɱɚɹɯ� ±� ɦɟɬɚ�� ɢ�
ɫɢɧɯɪɨɧɧɵɦ� ɤɨɥɨɪɟɤɬɚɥɶɧɵɦ� ɪɚɤɨɦ�� ɫɨɱɟɬɚɧɧɨɟ� ɩɨɪɚɠɟɧɢɟ� ɋɈɀ�
ɢ�ɫɥɢɡɢɫɬɨɣ�ɨɛɨɥɨɱɤɢ�ɛɪɨɧɯɨɜ� �ɩɨ� ɝɪɭɩɩɚɦ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� �����ɢ�
������ɫɥɭɱɚɟɜ��ɬɚɤɠɟ�ɜ�����ɪɚɡɚ�ɱɚɳɟ�ɜ���ɣ�ɝɪɭɩɩɟ���ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ�
ɯɪɨɧɢɱɟɫɤɢɦ� ɨɛɫɬɪɭɤɬɢɜɧɵɦ� ɛɪɨɧɯɢɬɨɦ�� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ�
ɢ� ɜ� ɨɞɧɨɦ�ɫɥɭɱɚɟ�í�ɦɟɬɚɯɪɨɧɧɵɦ�ɪɚɤɨɦ�ɥɟɝɤɢɯ��Ɉɞɧɢɦ�ɢɡ�ɛɚɡɨɜɵɯ�
ɦɟɯɚɧɢɡɦɨɜ� ɫɨɱɟɬɚɧɧɨɝɨ�ɩɨɪɚɠɟɧɢɹ� ɫɥɢɡɢɫɬɵɯ�ɨɛɨɥɨɱɟɤ�ɪɚɡɥɢɱɧɨɣ�
ɥɨɤɚɥɢɡɚɰɢɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɷɩɢɬɟɥɢɚɥɶɧɨɣ� ©ɩɨɞɥɨɠɤɢª�
ɢɥɢ� ɫɢɫɬɟɦɵ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ȼɵɜɨɞɵ�� ȼɵɹɜɥɟɧɧɵɟ�
ɨɫɨɛɟɧɧɨɫɬɢ��ɧɚɥɢɱɢɟ�ɝɚɫɬɪɢɬɢɱɟɫɤɨɝɨ�ɚɧɚɦɧɟɡɚ��ɯɪɨɧɢɱɟɫɤɨɣ�ɹɡɜɵ��
ɫɨɱɟɬɚɧɧɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ�� ɜ� ɱɚɫɬɧɨɫɬɢ��
ɤɢɫɬɨɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɩɨɱɤɚɯ�� ɦɨɝɭɬ� ɢɦɟɬɶ� ɦɚɪɤɟɪɧɨɟ� ɡɧɚɱɟɧɢɟ� ɞɥɹ�
ɜɤɥɸɱɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɤɨɧɬɢɧɝɟɧɬɚ�ɩɚɰɢɟɧɬɨɜ�ɫ�ȾɋɌ�ɜ�ɝɪɭɩɩɭ�
ɪɢɫɤɚ�ɩɨ�ɪɚɡɜɢɬɢɸ�Ɋɀ��ɍɱɢɬɵɜɚɹ�ɩɥɚɫɬɢɱɟɫɤɭɸ��ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɭɸ�
ɢ� ɡɚɳɢɬɧɭɸ�ɮɭɧɤɰɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɜ� ɧɨɪɦɟ�� ɨɫɨɛɟɧɧɨɫɬɢ�
ɷɩɢɬɟɥɢɨ�ɫɬɪɨɦɚɥɶɧɵɯ� ɨɬɧɨɲɟɧɢɣ�� ɷɤɫɬɪɚɰɟɥɥɸɥɹɪɧɨɝɨ� ɦɚɬɪɢɤɫɚ��
ɦɟɫɬɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ� ɢ� ɪɟɩɚɪɚɬɢɜɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɜ�ɋɈɀ�ɩɪɢ�ȾɋɌ��
ɧɟɥɶɡɹ�ɢɫɤɥɸɱɢɬɶ�ɜɥɢɹɧɢɹ�ɩɨɫɥɟɞɧɟɣ�ɧɚ�ɠɟɥɭɞɨɱɧɵɣ�ɤɚɧɰɟɪɨɝɟɧɟɡ��
ɱɬɨ�ɬɪɟɛɭɟɬ�ɩɪɨɞɨɥɠɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
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,QWURGXFWLRQ��7KH�SUREOHP�RI�JDVWULF�FDUFLQRJHQHVLV�LV�FORVHO\�FRQQHFWHG�
ZLWK�WKH�FRQFHSW�RI�ERUGHU�HSLWKHOLD��7KH�VWUXFWXUH�DQG�RSHUDWLRQ�RI�ERUGHU�

HSLWKHOLD� DUH�EDVHG�RQ� WKH� HSLWKHOLDO�VWURPDO� UHODWLRQV��7KH�YLRODWLRQV�RI�
WKH�HSLWKHOLDO�VWURPDO�UHODWLRQV�LQ�JDVWULF�FDQFHU��*&��DUH�PDUNHG�ERWK�LQ�
WKH�LQWHVWLQDO��,*&��DQG�GLIIXVH��'*&��W\SHV��,W�UHVXOWV�LQ�WKH�LQWHUHVW�LQ�
*&�ZLWK�V\VWHPLF�QRQ�GLIIHUHQWLDWHG�G\VSODVLD�RI�FRQQHFWLYH�WLVVXH��'&7���
WKDW�LQLWLDOO\�GHWHUPLQHV�RWKHU�FKDUDFWHU�RI�³VXEVWUDWH´�IRU�WKH�HSLWKHOLXP��
RU�RWKHU�HSLWKHOLDO�VWURPDO� UHODWLRQVKLS��$LP��7KH�VWXG\� WKH�SHFXOLDULWLHV�
RI� JDVWULF� FDQFHU� LQ� SDWLHQWV� ZLWK� V\VWHPLF� QRQ�GLIIHUHQWLDWHG� G\VSODVLD�
RI�FRQQHFWLYH�WLVVXH��0DWHULDOV�DQG�PHWKRGV��7KH�DQDO\VLV�RI�WKH�FOLQLFDO�
GDWD� DQG�PRUSKRORJLFDO� VWXG\� �OLJKW�PLFURVFRS\�� RI� VXUJLFDO� VSHFLPHQV�
IURP����SDWLHQWV�ZLWK�*&�DJHG���í���\HDUV�ZHUH�SHUIRUPHG�GXULQJ� WKH�
UHVHDUFK�� 7KH� *URXS� �� FRQVLVWHG� RI� ���� ����� RI� SDWLHQWV� ZLWK� YLVFHUDO�
VLJQV�RI�'&7��7KH�*URXS���FRQVLVWHG�RI����SDWLHQWV�ZLWK�QR�VLJQV�RI�'&7��
&RPSDUDWLYH�VWDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�WKH�SURJUDP�6WDWLVWLFD�
���� �� SDUDPHWULF� �6WXGHQW¶V� FULWHULRQ�� DQG� QRQ�SDUDPHWULF� PHWKRGV� �[��
FULWHULRQ��)LVKHU¶V�H[DFW�WHVW��DW�S��������5HVXOWV��*URXSV�GLG�QRW�GLIIHU�LQ�
VWUXFWXUH�RI�KLVWRW\SHV�*&��6R�WKDW�LQ�*URXSV���DQG���,*&�ZDV�UHVSHFWLYHO\�
GLDJQRVHG�LQ������DQG�������RI�FDVHV��'*&�í�LQ������DQG�������RI�FDVHV��
2WKHU�SDWLHQWV�KDG�PL[HG�*&�VXEPLWWHG�DGHQRFDUFLQRPD�DQG�VLJQHW�ULQJ�
FHOOV��3UHGRPLQDQFH�RI�VWLJPDWL]DWLRQ�RI�WKH�JHQLWRXULQDU\�V\VWHP���������
DQG�JDVWURLQWHVWLQDO��������RI�FDVHV��ZHUH�PDUNHG�DPRQJ�WKH�SHFXOLDULWLHV�
RI�WKH�*URXS����WKH�QDWXUH�RI�VWLJPD�í�F\VWRJHQHVLV���������LQ�GLIIHUHQW�
�NLGQH\��OLYHU��RYDULHV��RUJDQV�ZLWK�D�SUHGRPLQDQFH�LQ�NLGQH\V�±�������RI�
FDVHV����SDWLHQWV�KDG�PHWDFKURQRXV�UHQDO�WXPRUV���*URXS���ZDV�GLIIHUHG�
IURP�*URXS���E\�WKH�IROORZLQJ�IHDWXUHV��JUHDWHU��LQ�����WLPHV��SURSRUWLRQ�
RI�SDWLHQWV�DJHG����\HDUV�������DQG������UHVSHFWLYHO\���KLJK�IUHTXHQF\�RI�
JDVWULWLF��FKURQLF�JDVWULWLV��SHSWLF�XOFHU�GLVHDVH��DQDPQHVLV�������DQG�������
UHVSHFWLYHO\��S��������DQG�FKURQLF�XOFHUV��������LQ�WKH�*URXS���±��������
S��������LQ�SDUWLFXODU��,Q�JHQHUDO��FKURQLF�XOFHU�ZDV�PRUH�FRPPRQ�LQ�'*&�
���������EXW�LQ�WKH�*URXS���ZLWK�,*&�±��������6SHDNLQJ�RI�DFFRPSDQ\LQJ�
SDWKRORJ\�� WKHUH� ZDV� D� KLJK� LQFLGHQFH� RI� FDUGLRYDVFXODU� V\VWHP� ������
DQG� ������� DQG� KHSDWR�SDQFUHDWLF�GXRGHQDO� DUHD� ������ DQG� �������
LQ� ERWK�*URXSV�� SDWLHQWV� RI�*URXS� �� DOVR� KDG� GLVHDVHV� RI� JHQLWRXULQDU\�
��������SDWLHQWV�RI�*URXS��±������S���������3RO\QHRSODVLD�ZHUH�PDUNHG�
UHVSHFWLYHO\������DQG�������RI�FDVHV�LQ�*URXSV�������3DUWLFXODU�DWWHQWLRQ�
ZDV� GUDZQ� WR� WKH� V\VWHPDWLF� RI� SDWKRORJ\�� ZKLFK� ZDV� SUHVHQWHG� E\�
FRPRUELGLW\�EDFNJURXQG� LQ�*URXS����7KLV� LV� D�PDUNHG�FRPELQHG� OHVLRQ�
RI� WKH� JDVWULF�PXFRVD� �*0�� DQG� XULQDU\� WUDFW�� FRPELQHG� OHVLRQ� RI�*0�
DQG�FRORQLF�PXFRVD�������DQG�������RI�FDVHV�LQ�*URXSV�����UHVSHFWLYHO\��
L�H�� ���� WLPHV�PRUH� IUHTXHQWO\� LQ� SDWLHQWV� RI� *URXS� ��� ZDV� UHSUHVHQWHG�
E\� DWURSKLF� FROLWLV�� DGHQRPDWRXV� SRO\SV� DQG� LQ� WZR� FDVHV� í� PHWD�DQG�
V\QFKURQRXV� FRORUHFWDO� FDQFHU�� FRPELQHG� OHVLRQ� RI� *0� DQG� EURQFKLDO�
PXFRVD��E\�JURXSV�RI�UHVSHFWLYHO\������DQG�������RI�FDVHV��DQG�����WLPHV�
PRUH� OLNHO\� WR�*URXS� ���� UHSUHVHQWHG� E\� FKURQLF� REVWUXFWLYH� EURQFKLWLV��
EURQFKLDO�DVWKPD�DQG�LQ�RQH�FDVH�ZLWK�PHWDFKURQRXV�OXQJ�FDQFHU��2QH�RI�
WKH�EDVLF�PHFKDQLVPV�RI�FRPELQHG�OHVLRQV�RI�WKH�PXFRXV�PHPEUDQHV�RI�
YDULRXV�ORFDOL]DWLRQ�FDQ�EH�SDUWLFXODUO\�HSLWKHOLDO�©VXEVWUDWHª�RU�FRQQHFWLYH�
WLVVXH�V\VWHP��&RQFOXVLRQ��7KHVH�IHDWXUHV��SUHVHQFH�RI�JDVWULWLF�DQDPQHVLV��
FKURQLF�XOFHUV��FRPELQHG�OHVLRQV�RI�WKH�XULQDU\�V\VWHP��LQ�SDUWLFXODU��F\VW�
LQ� WKH� NLGQH\�� FDQ� KDYH� D�PDUNHU� YDOXH� IRU� WKH� LQFOXVLRQ� RI� WKH� FRKRUW�
RI� SDWLHQWV� ZLWK� '&7� DW� ULVN� IRU� WKH� GHYHORSPHQW� RI� *&�� 7DNLQJ� LQWR�
FRQVLGHUDWLRQ�WKH�QRUPDO�SODVWLF��SURWHFWLYH�DQG�PRUSKRJHQHWLF�IXQFWLRQ�RI�
FRQQHFWLYH� WLVVXH��HVSHFLDOO\�RI�HSLWKHOLDO�VWURPDO� UHODWLRQV��H[WUDFHOOXODU�
PDWUL[�� ORFDO� LPPXQLW\�DQG�UHSDUDWLYH�SURFHVVHV� LQ� WKH�*0�DW�'&7�� WKH�
LQÀXHQFH� RI� WKH� FRQQHFWLYH� WLVVXH� RQ� JDVWULF� FDUFLQRJHQHVLV� FDQ� QRW� EH�
H[FOXGHG��7KLV�IDFW�UHTXLUHV�IXUWKHU�VWXG\�

ɂɁȻɕɌɈɑɇȺə�ɆȺɋɋȺ�ɌȿɅȺ��ɈɀɂɊȿɇɂȿ�ɂ�ɊȺɄ�ɀȿɅɍȾɄȺ
ɂ�ɋ��Ɇɟɳɟɪɹɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ⱥ��ɇɚɭɦɨɜɚ
ɋɭɪɝɭɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɭɪɝɭɬ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɠɢɪɨɜɭɸ�ɬɤɚɧɶ�ɪɚɫɫɦɚɬɪɢɜɚɸɬ�ɧɟ�ɬɨɥɶɤɨ�
ɤɚɤ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ� ɞɟɩɨ�� ɧɨ� ɢ� ɫɥɨɠɧɵɣ� ɷɧɞɨɤɪɢɧɧɵɣ�ɢ� ɢɦɦɭɧɧɵɣ�
ɨɪɝɚɧ��ɩɪɨɞɭɰɢɪɭɸɳɢɣ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɝɨɪɦɨɧɨɜ�ɢ�ɰɢɬɨɤɢɧɨɜ��
Ʉɚɧɰɟɪɨɝɟɧɧɵɣ�ɷɮɮɟɤɬ�ɩɨɜɵɲɟɧɧɨɝɨ�ɢɧɞɟɤɫɚ�ɦɚɫɫɵ�ɬɟɥɚ��ɂɆɌ��ɜɟɫ��
ɤɝ�ɪɨɫɬ�� ɦ��� ɫɜɹɡɵɜɚɸɬ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ��
ɩɪɹɦɵɦ� ɦɢɬɨɝɟɧɟɬɢɱɟɫɤɢɦ� ɢ� ɚɧɬɢɚɩɨɩɬɨɬɢɱɟɫɤɢɦ� ɫɢɝɧɚɥɚɦɢ�
ɢɧɫɭɥɢɧɚ� ɢ� ɢɧɫɭɥɢɧɨɩɨɞɨɛɧɨɝɨ� ɮɚɤɬɨɪɚ� ɪɨɫɬɚ��� �,*)����� Ɋɚɡɜɢɬɢɟ�
ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɩɪɢ� ɨɠɢɪɟɧɢɢ� ɫɜɹɡɚɧɨ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɜɨɫɩɚɥɟɧɢɟɦ�� ɜɵɪɚɛɨɬɤɨɣ� ɥɟɩɬɢɧɚ� ɢ� ,*)���� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɞɨɤɚɡɚɧɚ�ɫɜɹɡɶ�ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɵ�ɬɟɥɚ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ� ɪɚɡɥɢɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ�� Ⱦɚɧɧɚɹ� ɫɜɹɡɶ� ɫɬɚɧɨɜɢɬɫɹ�
ɨɫɨɛɟɧɧɨ�ɚɤɬɭɚɥɶɧɨɣ�ɜ�ɭɫɥɨɜɢɹɯ�ɪɚɫɬɭɳɟɣ�ɱɚɫɬɨɬɵ�ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɵ�
ɬɟɥɚ� ɢ� ɨɠɢɪɟɧɢɹ� ɜ� ɱɟɥɨɜɟɱɟɫɤɨɣ� ɩɨɩɭɥɹɰɢɢ�� ȼ� ɪɹɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɪɢɫɤ� ɪɚɡɜɢɬɢɹ� ɚɞɟɧɨɤɚɪɰɢɧɨɦɵ� ɤɚɪɞɢɚɥɶɧɨɝɨ� ɨɬɞɟɥɚ�
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ɠɟɥɭɞɤɚ�ɭ�ɬɭɱɧɵɯ�ɥɸɞɟɣ�ɜɵɲɟ��ɧɨ�ɜ�ɰɟɥɨɦ�ɜɨɩɪɨɫ�ɨ�ɫɜɹɡɢ�ɩɨɜɵɲɟɧɧɨɝɨ�
ɂɆɌ�ɢ�ɪɚɤɚ�ɠɟɥɭɞɤɚ��Ɋɀ��ɨɫɬɚɟɬɫɹ�ɨɬɤɪɵɬɵɦ��Ⱦɚɧɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɢɧɢɰɢɢɪɨɜɚɧɨ�ɨɛɧɚɪɭɠɟɧɢɟɦ�ɜɵɫɨɤɨɣ�ɱɚɫɬɨɬɵ�ɥɢɩɨɦɚɬɨɡɚ�ɫɥɢɡɢɫɬɨɣ�
ɨɛɨɥɨɱɤɢ� ɠɟɥɭɞɤɚ� ɩɪɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦ� ɢɡɭɱɟɧɢɢ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ� ɛɨɥɶɧɵɯ� Ɋɀ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ� ɱɚɫɬɨɬɵ�
ɢɡɛɵɬɨɱɧɨɣ� ɦɚɫɫɵ� ɬɟɥɚ� ɢ� ɨɠɢɪɟɧɢɹ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɪɚɤɨɦ� ɠɟɥɭɞɤɚ�
ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɟɝɨ� ɝɢɫɬɨɬɢɩɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɵ�
ɚɧɚɥɢɡ�ɤɥɢɧɢɤɨ�ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɨɩɪɟɞɟɥɟɧɢɟ�ɢ�ɫɪɚɜɧɟɧɢɟ�
ɂɆɌ� ɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
ɭ� ��� ����ɦɭɠɱɢɧ� ɢ� ���ɠɟɧɳɢɧ�� ɛɨɥɶɧɵɯ� Ɋɀ� ɜ� ɜɨɡɪɚɫɬɟ� ��í��� ɥɟɬ��
ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ�ɋɭɪɝɭɬɫɤɨɣ�
ɨɤɪɭɠɧɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ɜ�����í�����ɝ�ɝ��ɂɡ�ɢɯ�ɱɢɫɥɚ��������
ɦɭɠɱɢɧ� ɢ� �� ɠɟɧɳɢɧ�� ɱɟɥɨɜɟɤ� ɫ� Ɋɀ� ɤɢɲɟɱɧɨɝɨ� ɬɢɩɚ� �ɄɊɀ�� ɜɨɲɥɢ�
ɜ���ɸ�ɝɪɭɩɩɭ����� ����ɦɭɠɱɢɧ�ɢ���ɠɟɧɳɢɧ��ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɮɮɭɡɧɵɦ�
�ȾɊɀ�� ɢ� ɬɚɤɠɟ� ��� ��� ɦɭɠɱɢɧ� ɢ� ��� ɠɟɧɳɢɧ�� ɫɨ� ɫɦɟɲɚɧɧɵɦ� ɪɚɤɨɦ�
ɠɟɥɭɞɤɚ��ɋɊɀ��ɫɨɫɬɚɜɢɥɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɸ�ɢ���ɸ�ɝɪɭɩɩɵ��ȼɨ�ɜɫɟɯ�
ɫɥɭɱɚɹɯ�ɩɨɥɭɱɟɧɨ�ɞɨɛɪɨɜɨɥɶɧɨɟ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɟ�ɫɨɝɥɚɫɢɟ�ɛɨɥɶɧɵɯ�
ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɪɚɛɨɬɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɯ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɜ� ɤɥɢɧɢɤɟ��
ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɜɵɩɨɥɧɹɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɪɨɝɪɚɦɦɵ� 6WDWLVWLFD� ���� �6WDW6RIW�� ±� ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� �ɤɪɢɬɟɪɢɣ�
ɋɬɴɸɞɟɧɬɚ��ɢ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ��Ʉɪɢɬɢɱɟɫɤɢɣ�ɭɪɨɜɟɧɶ�ɡɧɚɱɢɦɨɫɬɢ�
ɩɪɢ� ɩɪɨɜɟɪɤɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɝɢɩɨɬɟɡ� ɛɵɥ� ɩɪɢɧɹɬ� ɪɚɜɧɵɦ� ������
Ɋɟɡɭɥɶɬɚɬɵ��ɇɚ�ɦɨɦɟɧɬ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɂɆɌ!���ɤɝ�ɦ�� �ɩɪɟɞɨɠɢɪɟɧɢɟ�
ɢ�ɨɠɢɪɟɧɢɟ�,í,,,�ɫɬɟɩɟɧɢ���ɜ�ɰɟɥɨɦ��ɢɦɟɥ�ɦɟɫɬɨ�ɭ������������ɛɨɥɶɧɵɯ�
Ɋɀ�� ɋ� ɭɱɟɬɨɦ� ��� ɫɥɭɱɚɟɜ� ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɦɚɫɫɵ� ɬɟɥɚ� ɡɚ� ɩɟɪɢɨɞ�
ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɡɚɛɨɥɟɜɚɧɢɹ�ɞɨɥɹ�ɬɚɤɢɯ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥɚ�
ɛɵ� ������� ɉɚɰɢɟɧɬɵ� ɫ� ɢɡɛɵɬɨɱɧɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� �ɂɆɌ!��� ɤɝ�ɦ���
ɩɪɟɨɛɥɚɞɚɥɢ�ɜ�ɝɪɭɩɩɟ�ɫ�ɄɊɀ�í�������ɫɥɭɱɚɟɜ��ɪ�����S�����������ɩɪɢ�
ȾɊɀ�ɢ�ɋɊɀ�ɞɨɥɹ�ɬɚɤɢɯ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�������
ɢ� ������� ɉɨɜɵɲɟɧɧɵɣ�ɂɆɌ� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɢɦɟɥɢ� ɤɚɤ� ɛɨɥɶɲɢɧɫɬɜɨ�
��������ɦɭɠɱɢɧ��ɬɚɤ�ɢ�ɠɟɧɳɢɧ����������ɜ�ɝɪɭɩɩɟ�ɫ�ȾɊɀ�ɢɡɛɵɬɨɱɧɚɹ�
ɦɚɫɫɚ�ɬɟɥɚ�ɩɪɟɨɛɥɚɞɚɥɚ�ɭ�ɠɟɧɳɢɧ����������ɜ�ɝɪɭɩɩɟ�ɫɨ�ɋɊɀ�ɨɧɚ�ɛɵɥɚ�
ɨɬɦɟɱɟɧɚ�ɛɨɥɟɟ��ɱɟɦ�ɭ�ɩɨɥɨɜɢɧɵ�ɦɭɠɱɢɧ�ɢ�ɛɨɥɟɟ��ɱɟɦ�ɭ�����ɠɟɧɳɢɧ��
ɍ� ɩɚɰɢɟɧɬɨɜ� ɜɫɟɯ� ɝɪɭɩɩ� ɩɪɟɨɛɥɚɞɚɥɨ� ɩɪɟɞɨɠɢɪɟɧɢɟ� �ɩɨ� ɝɪɭɩɩɚɦ��
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɜ� ������ �����ɢ����� ���ɫɥɭɱɚɟɜ��ɢ�ɱɚɳɟ�ɭ�ɛɨɥɶɧɵɯ�ɫ�
ɄɊɀ��ɪ�����������Ɉɠɢɪɟɧɢɟ�,�ɫɬɟɩɟɧɢ�ɩɨ�ɝɪɭɩɩɚɦ�ɢɦɟɥɨ�ɦɟɫɬɨ�ɜ�����
�����ɢ�������ɫɥɭɱɚɟɜ��ɨɠɢɪɟɧɢɟ�,,�ɢ�,,,�ɫɬɟɩɟɧɢ�±�ɬɪɢ�ɢ�ɨɞɢɧ�ɫɥɭɱɚɣ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɜ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩɚɯ�� ȼɨɫɟɦɶ� �������� ɱɟɥɨɜɟɤ� ɢɡ�
ɱɢɫɥɚ�ɛɨɥɶɧɵɯ�ɫ�ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɢ�ɱɟɬɵɪɟ���������ɢɡ�ɱɢɫɥɚ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɂɆɌ��ɧɟ�ɩɪɟɜɵɲɚɸɳɢɦ����ɤɝ�ɦ���ɢɦɟɥɢ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�ɞɪɭɝɢɯ�ɨɪɝɚɧɧɵɯ�ɥɨɤɚɥɢɡɚɰɢɣ��ɬɨ�ɟɫɬɶ�ɦɟɬɚɯɪɨɧɧɵɟ�
ɢ� ɫɢɧɯɪɨɧɧɵɟ� ɨɩɭɯɨɥɢ��� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɢɯ� ɛɵɥɨ� ��� ɩɪɢɱɟɦ� �� ɫɪɟɞɢ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɢɡɛɵɬɨɱɧɵɦ�ɂɆɌ��ɜɨ�ɜɬɨɪɨɣ�±�ɬɪɨɟ��ɨɞɢɧ�ɢɡ�ɤɨɬɨɪɵɯ�ɫ�
ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɢ�ɜ���ɣ�ɝɪɭɩɩɟ�í�ɞɜɨɟ��ɨɞɢɧ�ɢɡ�ɤɨɬɨɪɵɯ�ɢɦɟɥ�
ɢɡɛɵɬɨɱɧɭɸ� ɦɚɫɫɭ� ɬɟɥɚ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɛɨɥɟɟ� ɩɨɥɨɜɢɧɵ�
ɫɪɟɞɢ�ɨɛɫɥɟɞɨɜɚɧɧɨɝɨ�ɤɨɧɬɢɧɝɟɧɬɚ�ɛɨɥɶɧɵɯ�Ɋɀ�ɢɦɟɥɢ�ɩɨɜɵɲɟɧɧɵɣ�
ɂɆɌ�� ɍɱɢɬɵɜɚɹ� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɢ� ɢɡɜɟɫɬɧɭɸ� ɝɨɪɦɨɧɚɥɶɧɭɸ�
ɚɤɬɢɜɧɨɫɬɶ�ɠɢɪɨɜɨɣ�ɬɤɚɧɢ��ɧɚɥɢɱɢɟ�ɜ�ɧɟɣ�ɦɟɡɟɧɯɢɦɚɥɶɧɵɯ�ɫɬɜɨɥɨɜɵɯ�
ɤɥɟɬɨɤ� �ɚ� ɡɧɚɱɢɬ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ���
ɬɟɨɪɟɬɢɱɟɫɤɢ�ɧɟɥɶɡɹ�ɢɫɤɥɸɱɢɬɶ�ɟɟ�ɜɨɡɦɨɠɧɨɝɨ�ɭɱɚɫɬɢɹ�ɜ�ɠɟɥɭɞɨɱɧɨɦ�
ɤɚɧɰɟɪɨɝɟɧɟɡɟ��ɱɬɨ�ɬɪɟɛɭɟɬ�ɩɪɨɞɨɥɠɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɣ�

29(5:(,*+7��2%(6,7<�$1'�*$675,&�&$1&(5
,�6��0HVKHU\DNRYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��/�$��1DXPRYD
6XUJXW�6WDWH�8QLYHUVLW\��6XUJXW��5XVVLD

,QWURGXFWLRQ��,Q�UHFHQW�\HDUV��DGLSRVH�WLVVXH�LV�QRW�RQO\�DQ�HQHUJ\�GHSRW��EXW�
DOVR�D�FRPSOH[�HQGRFULQH�DQG�LPPXQH�RUJDQ�SURGXFLQJ�D�ODUJH�QXPEHU�RI�
KRUPRQHV�DQG�F\WRNLQHV��7KH�FDUFLQRJHQLF�HIIHFW�RI�LQFUHDVHG�ERG\�PDVV�
LQGH[��%0,��ZHLJKW�LQ�NJ��KHLJKW�LQ�P���DVVRFLDWHG�ZLWK�WKH�IRUPDWLRQ�RI�
LQVXOLQ�UHVLVWDQFH��D�GLUHFW�PLWRJHQLF�DQG�DQWLDSRSWRWLF�VLJQDOV�RI�LQVXOLQ�
DQG�LQVXOLQ�OLNH�JURZWK�IDFWRU����,*)�����'HYHORSPHQW�RI�LQVXOLQ�UHVLVWDQFH�
LQ� REHVLW\� LV� DVVRFLDWHG� ZLWK� FKURQLF� LQÀDPPDWLRQ�� WKH� SURGXFWLRQ� RI�
OHSWLQ� DQG� ,*)����7KH� UHODWLRQVKLS� RI� RYHUZHLJKW�ZLWK� WKH� GHYHORSPHQW�
RI�PDOLJQDQW� WXPRUV�RI�GLIIHUHQW� ORFDOL]DWLRQ�ZDV�SURYHG�SUHVHQWO\��7KLV�
UHODWLRQVKLS�LV�SDUWLFXODUO\�UHOHYDQW�LQ�WKH�FRQGLWLRQ�RI�JURZLQJ�IUHTXHQF\�
RI�RYHUZHLJKW�DQG�REHVLW\�LQ�WKH�KXPDQ�SRSXODWLRQ��6HYHUDO�VWXGLHV�KDYH�
VKRZQ� WKDW� WKH� ULVN� RI� DGHQRFDUFLQRPD� RI� WKH� JDVWULF� FDUGLD� LQ� REHVH�
SHRSOH� LV� KLJKHU�� EXW� TXHVWLRQ�RI� WKH� UHODWLRQVKLS�RI� LQFUHDVHG�%0,�DQG�
JDVWULF� FDQFHU� �*&�� UHPDLQV� RSHQ� LQ� JHQHUDO�� 7KLV� VWXG\� ZDV� LQLWLDWHG�
E\� WKH�GHWHFWLRQ�RI�KLJK� IUHTXHQF\� OLSRPDWRVLV�RI�JDVWULF�PXFRVD� LQ� WKH�
PRUSKRORJLFDO�VWXG\�RI�VXUJLFDO�VSHFLPHQV�RI�SDWLHQWV�ZLWK�*&��$LP�7R�
LGHQWLI\�WKH�IUHTXHQF\�RI�RYHUZHLJKW�DQG�REHVLW\�LQ�SDWLHQWV�ZLWK�JDVWULF�
FDQFHU� EDVHG� RQ� LWV� KLVWRW\SHV��0DWHULDOV� DQG�PHWKRGV��7KH� DQDO\VLV� RI�

FOLQLFDO�DQG�DQDPQHVWLF�GDWD�� LGHQWL¿FDWLRQ�DQG�FRPSDULVRQ�RI�%0,�DQG�
PRUSKRORJLFDO�VWXG\�RI� WKH�VXUJLFDO�VSHFLPHQV�ZDV�GRQH� LQ���� ����PHQ�
DQG����ZRPHQ��SDWLHQWV�ZLWK�*&�DJHG���í���\HDUV�ZKR�ZHUH�WUHDWHG�LQ�
WKH� RQFRORJ\� GHSDUWPHQW� RI� WKH� 6XUJXW� GLVWULFW� KRVSLWDO� LQ� ����í������
)URP�WKHLU�QXPEHU��������PHQ�DQG���ZRPHQ��SDWLHQWV�ZLWK�LQWHVWLQDO�W\SH�
*&��,*&��DPRXQWHG�WR�JURXS�����������PHQ�DQG���ZRPHQ��SDWLHQWV�ZLWK�
GLIIXVH� �'*&�� DQG� DOVR� ��� ���PHQ� DQG� ���ZRPHQ��ZLWK�PL[HG� JDVWULF�
FDQFHU��0*&��ZHUH�IRUPHG�UHVSHFWLYHO\�WKH�JURXS���DQG�JURXS����,Q�DOO�
FDVHV�YROXQWDU\�LQIRUPHG�FRQVHQW�RI�SDWLHQWV�IRU�WKH�XVH�RI�UHVXOWV�RI�WKHLU�
H[DPLQDWLRQ� DW� WKH� FOLQLF�ZDV� REWDLQHG��&RPSDUDWLYH� VWDWLVWLFDO� DQDO\VLV�
ZDV� SHUIRUPHG� XVLQJ� WKH� SURJUDP�6WDWLVWLFD� ���� �6WDW6RIW�� í� SDUDPHWULF�
�6WXGHQW¶V� FULWHULRQ�� DQG� QRQSDUDPHWULF� PHWKRGV�� &ULWLFDO� VLJQL¿FDQFH�
OHYHO�ZKHQ� WHVWLQJ� VWDWLVWLFDO� K\SRWKHVHV�ZDV� VHW� DW� �����5HVXOWV��$W� WKH�
WLPH�RI� WKH� VWXG\�%0,!���NJ�P�� �SUH�REHVLW\� DQG�REHVLW\� ,í,,,� GHJUHH��
JHQHUDOO\�RFFXUUHG� LQ������������SDWLHQWV�ZLWK�*&��3URSRUWLRQ�RI� WKHVH�
SDWLHQWV�ZRXOG�KDYH�������FRQVLGHULQJ����FDVHV�ZLWK�ZHLJKW�ORVV�IRU�WKH�
SHULRG�RI�FOLQLFDO�PDQLIHVWDWLRQ�RI� WKH�GLVHDVH��3DWLHQWV�ZLWK�RYHUZHLJKW�
�%0,!���NJ�P���SUHGRPLQDWHG�LQ�WKH�JURXS�ZLWK�,*&��������RI�WKH�FDVHV��
S�����S�����������WKH�SURSRUWLRQ�RI�VXFK�SDWLHQWV�ZHUH�UHVSHFWLYHO\�������
DQG�������DW�'*&�DQG�0*&�� ,Q�JURXS��� WKH�PDMRULW\� ��������RI�PHQ�
DQG�ZRPHQ���������KDG�KHLJKWHQHG�%0,��LQ�WKH�JURXS���ZLWK�KHLJKWHQHG�
%0,� SUHGRPLQDWHG� �������� LQ�ZRPHQ�� LQ� WKH� JURXS�ZLWK�0*&� LW� ZDV�
DZDUGHG�PRUH� WKDQ�KDOI�RI�PHQ�DQG�PRUH� WKDQ�����RI�ZRPHQ��7KH�SUH�
REHVLW\�SUHGRPLQDWHG�LQ�SDWLHQWV�RI�DOO�JURXSV��LQ�JURXSV�UHVSHFWLYHO\�������
�����DQG��������DQG�PRUH�IUHTXHQWO\� LQ�SDWLHQWV�ZLWK�,*&��S�����������
2EHVLW\�,�ZDV�UDLVLQJ�JURXSV�UHVSHFWLYHO\�LQ����������DQG�������RI�FDVHV��
��DQG�RQH�FDVH�RI�REHVLW\�,,�DQG�,,,�GHJUHH�UHVSHFWLYHO\�ZHUH�REVHUYHG�LQ�
WKH�JURXSV���DQG����(LJKW���������SDWLHQWV�RI�WKH�QXPEHU�RI�SDWLHQWV�ZLWK�
RYHUZHLJKW�DQG�IRXU���������DPRQJ�SDWLHQWV�ZLWK�D�%0,�QRW�H[FHHGLQJ�
���NJ�P��KDG�PDOLJQDQFLHV�RWKHU�RUJDQ�ORFDOL]DWLRQV��WKDW�LV�V\QFKURQRXV�
DQG�PHWDFKURQRXV�WXPRUV���LQ�JURXS���ZHUH�VHYHQ��DQG�VL[�SDWLHQWV�ZHUH�
DPRQJ� ZLWK� H[FHVV� %0,�� WKUHH� SDWLHQWV� ZHUH� LQ� JURXS� �� RQH� RI� WKHP�
KDG�DQ�RYHUZHLJKW��RQH�RI�ZKLFK�LV�RYHUZHLJKW�LQ�WKH�WKLUG�JURXS�í�WZR��
RQH� RI� ZKLFK� ZDV� RYHUZHLJKW�� &RQFOXVLRQ�� 7KXV�� RYHU� KDOI� DPRQJ� WKH�
H[DPLQHG�JURXS�RI�SDWLHQWV�ZLWK�*&�KDG�DQ�HOHYDWHG�LQGH[��&RQVLGHULQJ�
WKH�GDWD�DQG�WKH�NQRZQ�KRUPRQDO�DFWLYLW\�RI�DGLSRVH� WLVVXH��SUHVHQFH�LQ�
KHU�RI�PHVHQFK\PDO�VWHP�FHOOV��DQG�VR�FHUWDLQ�PRUSKRJHQHWLF�SRWHQWLDO���
WKHRUHWLFDOO\� FDQ� QRW� EH� H[FOXGHG� RI� LWV� SRVVLEOH� LQYROYHPHQW� LQ� JDVWULF�
FDUFLQRJHQHVLV��ZKLFK�UHTXLUHV�IXUWKHU�UHVHDUFK�

ȺɋɉȿɄɌɕ�ɎɍɇɄɐɂɈɇȺɅɖɇɈɃ�Ⱦɂɋɉȿɉɋɂɂ�ɍ�Ʌɂɐ�
ɆɈɅɈȾɈȽɈ�ȼɈɁɊȺɋɌȺ
Ƚ�ȼ��Ⱥɫɚɞɨɜɚ��ɇ�Ⱥ��ɋɟɦɟɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ��ɞɨɰ��ȿ�Ⱥ�ɑɟɪɤɚɲɢɧɚ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɩɚɬɨɥɨɝɢɢ�
ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ� ɢ� ɭ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ� ɧɟɭɤɥɨɧɧɨ�
ɜɨɡɪɚɫɬɚɟɬ�� ɤɚɤ� ɡɚ� ɫɱɟɬ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɬɚɤ� ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɧɚɪɭɲɟɧɢɣ��Ⱦɚɧɧɵɟ�ɥɢɬɟɪɚɬɭɪɵ�ɭɤɚɡɵɜɚɸɬ��ɱɬɨ�ɞɨɥɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɞɢɫɩɟɩɫɢɢ� �ɎȾ�� ɫɨɫɬɚɜɥɹɟɬ� ɜ� ɫɪɟɞɧɟɦ� ����� ɋɨɝɥɚɫɧɨ� ɩɨɫɥɟɞɧɢɦ�
Ɋɢɦɫɤɢɦ� ɤɪɢɬɟɪɢɹɦ�� ɜɵɞɟɥɹɸɬ� �� ɨɫɧɨɜɧɵɟ� ɮɨɪɦɵ� ɎȾ� í� ɛɨɥɶ�
ɜ� ɷɩɢɝɚɫɬɪɢɢ� ɢ� ɩɨɫɬɩɪɚɧɞɢɚɥɶɧɵɣ� ɞɢɫɬɪɟɫɫ� ɫɢɧɞɪɨɦ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɥɨɫɶ� ɜɵɹɜɥɟɧɢɟ�
ɱɚɫɬɨɬɵ� ɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɫɢɦɩɬɨɦɨɜ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɞɢɫɩɟɩɫɢɢ� ɭ�
ɫɬɭɞɟɧɬɨɜ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ� ɢ� ɜɡɚɢɦɨɫɜɹɡɶ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ�
ɧɚɪɭɲɟɧɢɣ� ɫ� ɭɪɨɜɧɟɦ� ɬɪɟɜɨɠɧɨɫɬɢ� ɢ� ɞɟɩɪɟɫɫɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɇɟɬɨɞɨɦ�ɫɥɭɱɚɣɧɨɣ�ɜɵɛɨɪɤɢ�ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����ɫɬɭɞɟɧɬɨɜ�
ɦɟɞ�� ɮɚɤɭɥɶɬɟɬɚ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɢɡ� ɧɢɯ� ɠɟɧɳɢɧ� ����
ɦɭɠɱɢɧ�����ɜɵɛɪɚɧɧɵɟ�ɫɬɭɞɟɧɬɵ�ɧɢɤɨɝɞɚ�ɧɟ�ɥɟɱɢɥɢɫɶ��ɂɫɩɨɥɶɡɨɜɚɥɢ�
ɨɩɪɨɫɧɢɤ� )66*� �ɲɤɚɥɚ� ɱɚɫɬɨɬɵ� ɫɢɦɩɬɨɦɨɜ� ȽɗɊȻ��� ɢɡ� ɤɨɬɨɪɨɝɨ�
ɜɵɞɟɥɟɧɵ� ��� ɜɨɩɪɨɫɨɜ� ɩɨ� ɜɵɹɜɥɟɧɢɸ� ɫɢɦɩɬɨɦɨɜ� ɢ� ɎȾ� ɢ� ȽɗɊȻ��
ɭɱɢɬɵɜɚɹ�� ɫɨɝɥɚɫɧɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ�� ɱɚɫɬɨɬɭ� ɫɨɱɟɬɚɧɢɹ� ɷɬɢɯ�
ɞɜɭɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɬɜɟɬɵ� ɧɚ� ɩɪɟɞɥɨɠɟɧɧɵɟ�
ɜɨɩɪɨɫɵ� ɨɰɟɧɢɜɚɥɢɫɶ� ɜ� ɛɚɥɥɚɯ�� ɩɨɞɫɱɢɬɵɜɚɥɢɫɶ� ɫɭɦɦɵ� ɛɚɥɥɨɜ� ɩɨ�
ɫɢɦɩɬɨɦɚɦ�ɎȾ�ɢ�ȽɗɊȻ��ɨɤɚɡɚɥɨɫɶ��ɱɬɨ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�ɫɬɭɞɟɧɬɨɜ�ɫ���
ɩɨ��ɤɭɪɫ�ɩɪɟɨɛɥɚɞɚɸɬ�ɫɢɦɩɬɨɦɵ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɞɢɫɩɟɩɫɢɢ�í�����
ɬɚɤɢɟ�ɫɢɦɩɬɨɦɵ��ɤɚɤ�ɱɭɜɫɬɜɨ�ɬɹɠɟɫɬɢ�ɢ�ɩɟɪɟɩɨɥɧɟɧɢɹ�ɜ�ɷɩɢɝɚɫɬɪɢɢ�
ɩɨɫɥɟ�ɟɞɵ��ȽɗɊȻ�����í�ɢɡɠɨɝɚ�ɩɨɫɥɟ�ɟɞɵ��ɇɚɩɪɨɬɢɜ��ɭ�ɫɬɭɞɟɧɬɨɜ���
ɤɭɪɫɚ�ɛɵɥ�ɨɬɦɟɱɟɧ�ɪɨɫɬ�ɫɢɦɩɬɨɦɨɜ�ȽɗɊȻ��������ɎȾ��������ɇɚɥɢɱɢɟ�
+�S\ORUL�ɨɩɪɟɞɟɥɹɥɨɫɶ�ɞɵɯɚɬɟɥɶɧɵɦ�ɬɟɫɬɨɦ��ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫɨɫɬɨɹɧɢɹ�
ɫɥɢɡɢɫɬɨɣ�ɩɢɳɟɜɨɞɚ�ɢ�ɠɟɥɭɞɤɚ�ɎȽȾɋ��ɋɨɝɥɚɫɧɨ�ɞɚɧɧɵɦ�ɷɧɞɨɫɤɨɩɢɢ��
ɧɟɷɪɪɨɡɢɜɧɚɹ� ɮɨɪɦɚ� ȽɗɊȻ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɥɢɲɶ� ɜ� ���� ɫɥɭɱɚɟɜ��
ɍɥɶɬɪɚɡɜɭɤɨɜɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɨɪɝɚɧɨɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɢɫɤɥɸɱɚɥɨ�
ɫɨɩɭɬɫɬɜɭɸɳɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�ɬɪɚɤɬɚ��Ȼɨɥɶɲɨɟ�
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ɜɧɢɦɚɧɢɟ� ɜ� ɪɚɡɜɢɬɢɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɞɢɫɩɟɩɫɢɢ� ɭɞɟɥɹɟɬɫɹ� ɪɨɥɢ�
ɩɫɢɯɨɫɨɰɢɚɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ�� Ɉɤɚɡɚɥɨɫɶ�� ɱɬɨ� ɭ� ���� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɫɬɭɞɟɧɬɨɜ� ɫɬɪɟɫɫɨɜɚɹ� ɫɢɬɭɚɰɢɹ� ɛɵɥɚ� ɜ� ɬɟɱɟɧɢɟ� ɩɨɫɥɟɞɧɢɯ� ɥɟɬ��ɉɪɢ�
ɨɰɟɧɤɟ� ɬɪɟɜɨɝɢ� ɢ� ɞɟɩɪɟɫɫɢɢ� ɨɬɦɟɱɟɧ� ɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɭ� ����
ɫɬɭɞɟɧɬɨɜ� ɜɫɟɯ� ɤɭɪɫɨɜ�� ɧɨ� ɛɨɥɟɟ� ɜɵɫɨɤɢɦ� ɨɧ� ɨɤɚɡɚɥɫɹ� ɭ� ɫɬɭɞɟɧɬɨɜ��
ɨɛɭɱɚɸɳɢɯɫɹ� ɧɚ� �� ɤɭɪɫ� í� ����� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡ�� ɪɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɨɤɚɡɵɜɚɸɬ� ɱɚɫɬɨɬɭ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɩɪɢɱɟɦ� ɜɵɲɟɭɤɚɡɚɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ�
ɫɨɨɬɧɨɲɟɧɢɹɯ� ɫɢɦɩɬɨɦɨɜ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɜɥɢɹɧɢɟ� ɨɛɪɚɡɚ� ɠɢɡɧɢ�
ɫɬɭɞɟɧɬɨɜ��ɬɪɟɛɭɸɬ�ɧɚɛɥɸɞɟɧɢɹ�ɢ�ɛɨɥɟɟ�ɝɥɭɛɨɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�

$63(&76�2)�)81&7,21$/�'<63(36,$�,1�<281*�3(56216
*�9��$VDGRYD��1�$��6HPHQRYD
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,QWURGXFWLRQ��,Q�UHFHQW�\HDUV��WKH�SUHYDOHQFH�RI�JDVWURLQWHVWLQDO�SDWKRORJ\�
LQ�\RXQJ�SHRSOH�LV�FRQVWDQWO\�LQFUHDVLQJ��ERWK�WKURXJK�RUJDQLF�VR�IXQFWLRQDO�
GLVRUGHUV��/LWHUDWXUH�GDWD� LQGLFDWH� WKDW� WKH� VKDUH�RI� IXQFWLRQDO�G\VSHSVLD�
�)'��LV�DERXW������$FFRUGLQJ�WR� WKH� ODWHVW�5RPDQ�FULWHULD�GLVWLQJXLVK���
WKH�EDVLF�IRUP�)'�í�HSLJDVWULF�SDLQ�DQG�SRVWSUDQGLDO�GLVWUHVV�V\QGURPH��
$LP��7KH�DLP�RI�RXU�VWXG\�ZHUH�WR�GHWHUPLQH�WKH�IUHTXHQF\�DQG�VHYHULW\�
RI� V\PSWRPV� RI� IXQFWLRQDO� G\VSHSVLD� VWXGHQWV� RI� WKH� PHGLFDO� IDFXOW\�
DQG� WKH� UHODWLRQVKLS� RI� WKH� DERYH� YLRODWLRQV� WR� WKH� OHYHO� RI� DQ[LHW\� DQG�
GHSUHVVLRQ��0DWHULDOV�DQG�PHWKRGV��$�UDQGRP�VDPSOH�RI�ZHUH�H[DPLQHG�E\�
���VWXGHQWV�KRQH\�IDFXOW\��DJHG�IURP����WR����\HDUV��LQFOXGLQJ����ZRPHQ��
PHQ�����VHOHFWHG�VWXGHQWV�QHYHU�WUHDWHG�8VHG�D�TXHVWLRQQDLUH�)66*��VFDOH�
IUHTXHQF\� RI� V\PSWRPV� RI�*(5'��� RI� ZKLFK� WKHUH� DUH� ��� TXHVWLRQV� WR�
LGHQWLI\� V\PSWRPV� DQG� )'� DQG� *(5'�� JLYHQ� DFFRUGLQJ� WR� WKH� OLWHUDU\�
GDWD�� WKH� IUHTXHQF\� RI� WKH� FRPELQDWLRQ� RI� WKHVH� WZR� FOLQLFDO� SUREOHPV�
5HVXOWV�$QVZHUV�WR�WKH�TXHVWLRQV�ZHUH�HYDOXDWHG�LQ�SRLQWV�FDOFXODWHG�VXP�
RI�VFRUHV�RQ�WKH�V\PSWRPV�RI�3'�DQG�*(5'��LW�WXUQHG�RXW�WKDW�WKH�PDMRULW\�
RI�VWXGHQWV�IURP���WR���FRXUVHV�SUHYDLO�V\PSWRPV�RI�IXQFWLRQDO�G\VSHSVLD�
í�����V\PSWRPV� VXFK�DV� IHHOLQJ�RI� UHSOHWLRQ� LQ� HSLJDVWULD� DIWHU� HDWLQJ��
*(5'�í�����DFKHV�DIWHU�HDWLQJ��2Q�WKH�FRQWUDU\��WKH�VWXGHQWV�RI�WKH��WK�
\HDU�ZDV�PDUNHG�E\�WKH�JURZWK�RI�*(5'�V\PSWRPV��������)'�í������7KH�
SUHVHQFH�RI�+��S\ORUL�ZDV�GHWHUPLQHG�E\�WKH�EUHDWK�WHVW��H[DPLQDWLRQ�RI�
FRQGLWLRQ�RI�WKH�OLQLQJ�RI�WKH�HVRSKDJXV�DQG�VWRPDFK�)*'V��$FFRUGLQJ�WR�
WKH�HQGRVFRS\�ZLWKRXW�HURVLRQV�IRUP�*(5'�ZHUH�GHWHFWHG�RQO\�LQ�����RI�
FDVHV��8OWUDVRQLF�H[DPLQDWLRQ�RI�DEGRPLQDO�FDYLW\�H[FOXGHG�FRQFRPLWDQW�
GLVHDVHV�RI�WKH�JDVWURLQWHVWLQDO�WUDFW��*UHDW�DWWHQWLRQ�LQ�WKH�GHYHORSPHQW�RI�
IXQFWLRQDO�G\VSHSVLD�LV�SDLG�WR�WKH�UROH�RI�SV\FKRVRFLDO�IDFWRUV��,W�WXUQHG�
RXW�WKDW�����RI�WKH�VXUYH\HG�VWXGHQWV�VWUHVVIXO�VLWXDWLRQ�ZDV�GXULQJ�WKH�ODVW�
\HDUV��:KHQ�DVVHVVLQJ�DQ[LHW\�DQG�GHSUHVVLRQ�LV�PDUNHG�E\�LWV�KLJK�OHYHO�
RI�����RI�WKH�VWXGHQWV�RI�DOO�FRXUVHV��EXW�WKH�KLJKHU�KH�JRW�WR�WKH�VWXGHQWV�
RI�WKH��WK�\HDU�í������&RQFOXVLRQ��7KXV�WKH�UHVXOWV�RI�VWXGLHV�VKRZ�WKH�
IUHTXHQF\�RI�IXQFWLRQDO�GLVRUGHUV�LQ�\RXQJ�SHRSOH��ZLWK�WKH�DERYH�FKDQJHV�
LQ�WKH�UDWLRV�RI�V\PSWRPV�LQGLFDWH�WKH�LQÀXHQFH�RI�OLIHVW\OH�VWXGHQWV�UHTXLUH�
REVHUYDWLRQ�DQG�GHHSHU�UHVHDUFK�

ɄɅɂɇɂɄɈ�ɗɉɂȾȿɆɂɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɈɋɌɂ�
ɆȿɌȺȻɈɅɂɑȿɋɄɂɏ�ɁȺȻɈɅȿȼȺɇɂɃ�ɉȿɑȿɇɂ�ȼ�ɊȿȽɂɈɇȿ�
Ƚ��ɋȿɆȿɃ�ȼɈɋɌɈɑɇɈ�ɄȺɁȺɏɋɌȺɇɋɄɈɃ�ɈȻɅȺɋɌɂ
Ʌ�Ɍ��Ʉɚɫɵɦ��Ⱥ��Ɉɪɟɯɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ����ɞ�ɦ�ɧ��ɩɪɨɮ��Ɂ�Ʉ�ɀɭɦɚɞɢɥɨɜɚ��ɤ�ɦ�ɧ��
ɇ�Ɋ�Ȼɚɪɤɢɛɚɟɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝ��ɋɟɦɟɣ��ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɟɚɥɤɨɝɨɥɶɧɚɹ� ɠɢɪɨɜɚɹ� ɛɨɥɟɡɧɶ� ɩɟɱɟɧɢ� �ɇȺɀȻɉ��
ɨɬɧɨɫɢɬɫɹ� ɤ� ɫɚɦɨɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɫɩɨɫɨɛɧɨɣ� ɤ�
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ�ɜɩɥɨɬɶ�ɞɨ�ɪɚɡɜɢɬɢɹ�ɰɢɪɪɨɡɚ�ɢ�ɝɟɩɚɬɨɰɟɥɥɸɥɹɪɧɨɣ�
ɤɚɪɰɢɧɨɦɵ�� Ⱥɫɫɨɰɢɚɰɢɹ� ɇȺɀȻɉ� ɫ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɦ�
ɫɢɧɞɪɨɦɨɦ� ɨɛɭɫɥɚɜɥɢɜɚɸɬ� ɟɟ� ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɣ� ɯɚɪɚɤɬɟɪ� ɢ�
ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɨɫɬɶ� ɪɚɡɜɢɬɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ�
ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɚɫɶ�ɨɩɬɢɦɢɡɚɰɢɹ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɩɟɱɟɧɢ�ɜ�ɪɟɝɢɨɧɟ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ɉɰɟɧɢɜɚɥɚɫɶ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɇȺɀȻɉ�ɜ�ɪɟɝɢɨɧɟ��ɨɫɨɛɟɧɧɨɫɬɶɸ�
ɤɨɬɨɪɨɝɨ�ɹɜɥɹɟɬɫɹ�ɧɚɫɥɟɞɢɟ�ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ�ɨɛɥɭɱɟɧɢɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
���ɥɟɬɧɢɯ�ɢɫɩɵɬɚɧɢɣ�ɹɞɟɪɧɨɝɨ�ɨɪɭɠɢɹ�ɧɚ�ɛɵɜɲɟɦ�ɋɟɦɢɩɚɥɚɬɢɧɫɤɨɦ�
ɩɨɥɢɝɨɧɟ�� Ɍɚɤ�� ɨɬɦɟɱɚɥɚɫɶ� ɜɵɫɨɤɚɹ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɇȺɀȻɉ� ɭ�
ɩɨɬɨɦɤɨɜ� ��ɝɨ� ɩɨɤɨɥɟɧɢɹ� ɥɢɰ�� ɩɨɞɜɟɪɝɧɭɜɲɢɯɫɹ� ɢɨɧɢɡɢɪɭɸɳɟɦɭ�
ɨɛɥɭɱɟɧɢɸ��ɧɚɪɹɞɭ�ɫ�ɷɧɞɨɤɪɢɧɧɨɣ�ɢ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɩɚɬɨɥɨɝɢɟɣ��

ȼɟɪɢɮɢɤɚɰɢɹ� ɞɢɚɝɧɨɡɚ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɫɬɚɧɞɚɪɬɨɜ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɜɤɥɸɱɚɥɚ�� ɩɨɦɢɦɨ� ɨɛɳɟɩɪɢɧɹɬɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɥɢɩɢɞɧɨɝɨ�ɫɩɟɤɬɪɚ��ɷɥɚɫɬɨɦɟɬɪɢɸ�ɩɟɱɟɧɢ��ɨɩɪɟɞɟɥɟɧɢɟ�ɰɢɬɨɤɢɧɨɜɨɝɨ�
ɩɪɨɮɢɥɹ� ɢ� ɢɦɦɭɧɧɨɝɨ� ɫɬɚɬɭɫɚ�� ɚ� ɬɚɤɠɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɉɈɅ��
ɉɪɨɜɨɞɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɫ� ɩɨɞɫɱɟɬɨɦ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɝɟɩɚɬɨɩɪɨɬɟɤɬɢɜɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� �ɄȽȺ�� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ� ɫɯɟɦ�
ɥɟɱɟɧɢɹ�� ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ� ɤɨɬɨɪɵɯ� ɛɵɥɚ� ɢɫɯɨɞɧɨ� ɨɩɪɟɞɟɥɟɧɚ�
ɨɩɵɬɧɵɦ�ɩɭɬɟɦ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɭɫɥɨɜɢɹɯ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɦɢɦɨ�
ɲɢɪɨɤɨɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɇȺɀȻɉ�� ɤɥɢɧɢɱɟɫɤɢ� ɜɵɪɚɠɟɧɧɨɣ�
ɜ� ɮɨɪɦɟ� ɧɟɚɥɤɨɝɨɥɶɧɨɝɨ� ɫɬɟɚɬɨɝɟɩɚɬɢɬɚ� �ɇȺɋȽ�� ɜ� ɪɟɝɢɨɧɟ� ɧɚɦɢ�
ɜɵɹɜɥɟɧɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɢɦɦɭɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ�
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɩɨɜɵɲɟɧɢɟɦ� ɭɪɨɜɧɹ� ɰɢɬɨɤɢɧɨɜ�
�ɮɚɤɬɨɪɚ� ɧɟɤɪɨɡɚ� ɨɩɭɯɨɥɢ�� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� �� ɢ� ���� ɧɚ� ɨɫɧɨɜɟ�
ɜɵɫɨɤɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ� ɩɪɨɞɭɤɬɨɜ� ɉɈɅ� �ɞɢɟɧɨɜɵɯ� ɤɨɧɴɸɝɚɬɨɜ� ɢ�
ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ��� ɤɨɬɨɪɵɟ� ɧɟ� ɤɨɪɪɟɥɢɪɨɜɚɥɢ� ɫ� ɤɥɢɧɢɤɨ�
ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ� ɩɪɢɡɧɚɤɚɦɢ� ɇȺɀȻɉ�� ɉɨɞɨɛɪɚɧɧɵɟ� ɨɩɵɬɧɵɦ�
ɩɭɬɟɦ� ɫɯɟɦɵ�ɨɩɬɢɦɚɥɶɧɨɣ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ� ɬɟɪɚɩɢɢ�� ɜɤɥɸɱɚɸɳɢɟ�
ɫɨɱɟɬɚɧɢɟ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�ɝɟɩɚɬɨɩɪɨɬɟɤɬɨɪɨɜ��Ƚɨɞɟɤɫ��Ƚɟɩɚɞɢɮ��ɫ�
Ɇɟɬɮɨɪɦɢɧɨɦ��ɨɛɥɚɞɚɥɢ�ɜɵɫɨɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶɸ�
ɤɨɪɪɟɤɰɢɢ� ɰɢɬɨɤɢɧɨɜɨɝɨ� ɩɪɨɮɢɥɹ� ɢ� ɫɧɢɠɟɧɢɹ� ɩɪɨɞɭɤɬɨɜ� ɉɈɅ��
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɇȺɀȻɉ� ɜ� ɪɟɝɢɨɧɟ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ��ɲɢɪɨɤɚɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�
ɨɛɭɫɥɨɜɥɟɧɚ�ɷɬɢɨɥɨɝɢɱɟɫɤɨɣ�ɪɨɥɶɸ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�
ɪɚɞɢɚɰɢɨɧɧɨɝɨ�ɧɚɫɥɟɞɢɹ��Ʉɥɢɧɢɤɨ�ɛɢɨɯɢɦɢɱɟɫɤɢɟ�ɩɪɢɡɧɚɤɢ�ɇȺɀȻɉ�
ɧɟ�ɤɨɪɪɟɥɢɪɭɸɬ�ɫ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɦɢ�ɦɟɯɚɧɢɡɦɚɦɢ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�
ɢɦɦɭɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ȼɵɫɨɤɨɣ� ɝɟɩɚɬɨɩɪɨɬɟɤɬɢɜɧɨɣ�
ɚɤɬɢɜɧɨɫɬɶɸ�ɨɛɥɚɞɚɸɬ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ�ɫɯɟɦɵ�ɧɚ�ɨɫɧɨɜɟ�ɫɨɱɟɬɚɧɢɹ�
ɫ� ɩɪɟɩɚɪɚɬɨɦ� Ɇɟɬɮɨɪɦɢɧ�� Ɍɪɟɛɭɟɬ� ɢɡɭɱɟɧɢɹ� ɞɢɧɚɦɢɤɚ� ɫɬɟɩɟɧɢ�
ɮɢɛɪɨɡɨɨɛɪɚɡɨɜɚɧɢɹ� ɧɚ� ɮɨɧɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ�
ɬɟɪɚɩɢɢ�
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6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� 1RQDOFRKROLF� IDWW\� OLYHU� GLVHDVH� �1$)/'�� SHUWDLQV� WR�
WKH� PRVW� FRPPRQ� SDWKRORJ\� FDSDEOH� WR� SURJUHVV� XS� WR� FLUUKRVLV� DQG�
KHSDWRFHOOXODU�FDUFLQRPD��1$)/'�DVVRFLDWLRQ�ZLWK�PHWDEROLF�V\QGURPH�
GLFWDWH� LWV� LQWHUGLVFLSOLQDU\� QDWXUH� DQG� PXOWLIDFWRULDO� GHYHORSPHQW��
$LP��7KH� JRDO� RI� WKLV� VWXG\� LV� WR� RSWLPL]H� WKH� GLDJQRVLV� DQG� WUHDWPHQW�
RI� PHWDEROLF� OLYHU� GLVHDVHV� LQ� WKH� UHJLRQ�� 0DWHULDOV� DQG� PHWKRGV�� 7KH�
1$)/'�SUHYDOHQFH�UDWH�LQ�WKH�UHJLRQ�ZDV�DVVHVVHG�ZKLFK�LV�IHDWXUHG�ZLWK�
LV� D� KHULWDJH� RI� UDGLDWLRQ� H[SRVXUH� FDXVHG�E\����\HDU� SHULRG�RI� QXFOHDU�
ZHDSRQV� WHVWLQJ� DW� WKH� IRUPHU� 6HPLSDODWLQVN� 7HVW� 6LWH�� 7KXV�� D� KLJK�
LQFLGHQFH�RI�1$)/'�KDV�EHHQ�UHJLVWHUHG�LQ�WKH�WKLUG�JHQHUDWLRQ�RIIVSULQJ�
ZKR�KDYH�EHHQ�VXEMHFWHG� WR� LRQL]LQJ�UDGLDWLRQ�DORQJ�ZLWK� WKH�HQGRFULQH�
DQG�FDUGLRYDVFXODU�GLVHDVH��7KH�GLDJQRVLV�ZDV�YHUL¿HG�LQ�DFFRUGDQFH�ZLWK�
GLDJQRVWLF�VWDQGDUGV�DQG�LQYROYHG��EHVLGHV�FRQYHQWLRQDO�IDWV�LQYHVWLJDWLRQ��
OLYHU�HODVWRPHWU\��GHWHUPLQDWLRQ�RI�F\WRNLQH�SUR¿OH�DQG�LPPXQH�VWDWXV��DV�
ZHOO�DV�OLSLG�SHUR[LGDWLRQ�LQGLFHV��$Q�HI¿FLHQF\�RI�WKH�FRPELQDWLRQ�WKHUDS\�
ZDV� VWXGLHG� ZLWK� FDOFXODWLRQ� RI� KHSDWRSURWHFWLYH� DFWLYLW\� FRHI¿FLHQW�
�+$&��� WKH� IHDVLELOLW\� RI�ZKLFK�ZDV� LQLWLDOO\� GHWHUPLQHG� HPSLULFDOO\� LQ�
WKH�H[SHULPHQWDO�FRQGLWLRQV��5HVXOWV��$SDUW�IURP�WKH�1$)/'�SUHYDOHQFH��
WKDW� LV� FOLQLFDOO\� HYLGHQW� DV�QRQ�DOFRKROLF� VWHDWRKHSDWLWLV� �1$6+�� LQ� WKH�
UHJLRQ�ZH�KDYH�UHYHDOHG�SUHYDOHQFH�RI�LPPXQH�LQÀDPPDWRU\�PHFKDQLVPV�
RI�SURJUHVVLRQ��UHSUHVHQWHG�E\�LQFUHDVHG�F\WRNLQH�OHYHOV��WXPRU�QHFURVLV�
IDFWRU�� LQWHUOHXNLQ� �� DQG� ���� EDVHG� RQ� KLJK� FRQFHQWUDWLRQ� RI� OLSLG�
SHUR[LGDWLRQ�SURGXFWV��GLHQH�FRQMXJDWH�DQG�PDORQGLDOGHK\GH���ZKLFK�GLG�
QRW� FRUUHODWH�ZLWK�FOLQLFDO� DQG�ELRFKHPLFDO� VLJQV�RI�1)/'��(PSLULFDOO\�
FKRVHQ� RSWLPDO� SDWKRJHQHWLF� WKHUDS\�� LQFRUSRUDWLQJ� D� FRPELQDWLRQ� RI�
PL[HG� KHSDWLF� �*RGH[�� +HSDGLI�� ZLWK� PHWIRUPLQ� KDG� D� KLJK� HI¿FLHQF\�
DQG� DELOLW\� WR� FRUUHFW� WKH� F\WRNLQH�SUR¿OH� DQG� UHGXFH� OLSLG� SHUR[LGDWLRQ�
SURGXFWV�&RQFOXVLRQ�� 7KXV�� 1$)/'� LQ� WKH� UHJLRQ� LV� FKDUDFWHUL]HG� E\�
HSLGHPLRORJLFDO� IHDWXUHV�� WKH�SUHYDOHQFH� LV�FDXVHG�E\�HWLRORJLFDO� UROH�RI�
HQYLURQPHQWDOO\� XQIULHQGO\� UDGLDWLRQ� OHJDF\�� 7KH� 1$)/'� FOLQLFDO� DQG�
ELRFKHPLFDO�VLJQV�GR�QRW�FRUUHODWH�ZLWK�WKH�SDWKRJHQHWLF�PHFKDQLVPV�RI�
LPPXQRLQÀDPPDWRU\� SURJUHVVLRQ��0HWIRUPLQ� EDVHG�PL[HG� VFKHPH� KDV�
KLJK�KHSDWRSURWHFWLYH�DFWLYLW\��'\QDPLFV�RI�¿EURVLV�IRUPDWLRQ�DJDLQVW�WKH�
EDFNGURS�RI�D�ORQJ�SDWKRJHQHWLF�WKHUDS\�QHHGV�WR�EH�UHVHDUFKHG�
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ȼɈɁɆɈɀɇɈɋɌɂ�ȾɂȺȽɇɈɋɌɂɄɂ�ȻɂɅɂȺɊɇɕɏ�
ɇȺɊɍɒȿɇɂɃ�ɉɊɂ�ɌȿɁɂɈȽɊȺɎɂɑȿɋɄɈɆ�
ɂɋɋɅȿȾɈȼȺɇɂɂ�ɀȿɅɑɂ
ɘ�ȼ��ɒɚɯɜɨɪɨɫɬɨɜɚ��Ⱥ�Ⱥ��Ʉɭɫɚɢɧɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɂ�Ʉ��ɀɭɦɚɞɢɥɨɜɚ��ɤ�ɦ�ɧ��ɇ�Ɋ��
Ȼɚɪɤɢɛɚɟɜɚ

ȼɜɟɞɟɧɢɟ�� Ƚɟɩɚɬɨɛɢɥɢɚɪɧɚɹ� ɫɢɫɬɟɦɚ� ±� ɷɬɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɚɹ� ɫɢɫɬɟɦɚ�� ɨɛɴɟɞɢɧɹɸɳɚɹ� ɠɟɥɱɟɨɛɪɚɡɭɸɳɭɸ��
ɠɟɥɱɟɜɵɞɟɥɢɬɟɥɶɧɭɸ��ɜɦɟɫɬɟ�ɫ�ɬɟɦ��ɩɢɳɟɜɚɪɢɬɟɥɶɧɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ�
ɩɟɱɟɧɢ�� ɠɟɥɱɧɨɝɨ� ɩɭɡɵɪɹ�� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɩɪɨɬɨɤɨɜ��
ɫɮɢɧɤɬɟɪɨɜ�� ɇɚɪɭɲɟɧɢɹ� ɝɟɩɚɬɨɛɢɥɢɚɪɧɨɣ� ɫɢɫɬɟɦɵ� ɦɨɝɭɬ� ɛɵɬɶ� ɤɚɤ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ��ɧɚɩɪɢɦɟɪ��ɞɢɫɤɢɧɟɡɢɢ�ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ�ɩɭɬɟɣ���
ɬɚɤ� ɢ� ɬɹɠɟɥɵɦɢ� ɨɪɝɚɧɢɱɟɫɤɢɦɢ� �ɜɩɥɨɬɶ� ɞɨ� ɛɢɥɢɚɪɧɵɯ� ɰɢɪɪɨɡɨɜ�
ɩɟɱɟɧɢ��� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� �ɭɝɥɟɜɨɞɧɨɝɨ��
ɠɢɪɨɜɨɝɨ��� ȼ� ɫɜɹɡɢ� ɫ� ɱɟɦ�� ɧɟɨɛɯɨɞɢɦɚ� ɪɚɧɧɹɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɢ�
ɚɞɟɤɜɚɬɧɚɹ� ɬɟɪɚɩɢɹ� ɛɢɥɢɚɪɧɵɯ� ɧɚɪɭɲɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶɸ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɚɫɶ�ɨɩɬɢɦɢɡɚɰɢɹ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɢ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ�ɡɚɛɨɥɟɜɚɧɢɣ�ɝɟɩɚɬɨɛɢɥɢɚɪɧɨɣ�ɫɢɫɬɟɦɵ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɍ�����ɛɨɥɶɧɵɯ�í�ɯɨɥɟɰɢɫɬɢɬ������í�ɩɚɧɤɪɟɚɬɢɬɵ��
���� í� ɝɟɩɚɬɢɬɵ�� ���� í� ɞɢɫɤɢɧɟɡɢɢ� ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ� ɩɭɬɟɣ�� ȼɫɟɦ�
ɛɨɥɶɧɵɦ� ɩɨɫɥɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɝɟɩɚɬɨɛɢɥɢɚɪɧɨɣ�ɫɢɫɬɟɦɵ�ɩɨɫɪɟɞɫɬɜɨɦ�ɞɭɨɞɟɧɚɥɶɧɨɝɨ�ɡɨɧɞɢɪɨɜɚɧɢɹ�
ɩɪɨɢɡɜɨɞɢɥɫɹ� ɡɚɛɨɪ� ɠɟɥɱɢ� ɫ� ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɟɦ�� ɛɢɨɯɢɦɢɱɟɫɤɢɦ�
ɚɧɚɥɢɡɨɦ�� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɫɟɜɨɦ� ɢ� ɩɪɨɜɟɞɟɧɢɟɦ�
ɬɟɡɢɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�
ɞɢɚɝɧɨɫɬɢɤɟ� ɪɚɡɦɟɪɵ� ɠɟɥɱɧɨɝɨ� ɩɭɡɵɪɹ� ɫɨɫɬɚɜɢɥɢ� ɜ� ɫɪɟɞɧɟɦ�
��������ɯ���������ɦɦ���ɜɵɹɜɥɹɥɢ�ɞɟɮɨɪɦɚɰɢɸ�ɠɟɥɱɧɨɝɨ�ɩɭɡɵɪɹ�ɭ�����
ɛɨɥɶɧɵɯ�� ɜ� ���� ɫɥɭɱɚɟɜ� ɨɩɪɟɞɟɥɹɥɫɹ� ɜɵɬɹɧɭɬɵɣ� ɠɟɥɱɧɵɣ� ɩɭɡɵɪɶ��
ɉɪɢɡɧɚɤɢ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɯɨɥɟɰɢɫɬɢɬɚ�ɫɨɩɭɬɫɬɜɨɜɚɥɢ�ɭ�����ɛɨɥɶɧɵɯ��
ɚ� ɜ� ���� ɫɥɭɱɚɟɜ� ɨɩɪɟɞɟɥɹɥɢ� ɩɪɢɡɧɚɤɢ� ɝɢɩɨɦɨɬɨɪɧɨɣ� ɞɢɫɤɢɧɟɡɢɢ��
ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɞɭɨɞɟɧɚɥɶɧɨɝɨ� ɡɨɧɞɢɪɨɜɚɧɢɹ� ɭ� ���� ɛɨɥɶɧɵɯ�
ɨɛɧɚɪɭɠɢɥɢ� ɠɟɥɱɧɵɟ� ɤɢɫɥɨɬɵ� ±� ����� ɫ� ɜɵɹɜɥɟɧɢɟɦ� ɤɪɢɫɬɚɥɥɨɜ�
ɯɨɥɟɫɬɟɪɢɧɚ�±�ɭ�����ɢ�ɥɟɣɤɨɰɢɬɨɜ�±�ɭ�����ɛɨɥɶɧɵɯ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�
ɤɨɥɥɨɢɞɧɨɣ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɜ�����ɫɥɭɱɚɟɜ��Ȼɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɣ�ɩɨɫɟɜ�
ɠɟɥɱɢ�� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɩɚɰɢɟɧɬɨɜ� ɪɨɫɬɚ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɮɥɨɪɵ� ɧɟ�
ɨɩɪɟɞɟɥɹɥɨɫɶ� ���������� ɭ� ������� ɩɨɥɭɱɟɧɚ� ɤɭɥɶɬɭɪɚ� (�� &ROL�� ɉɪɢ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɛɢɥɢɚɪɧɨ�ɡɚɜɢɫɢɦɵɦɢ�
ɧɚɪɭɲɟɧɢɹɦɢ�� ɧɚɥɢɱɢɟɦ� ɛɢɥɢɚɪɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɬɟɡɢɨɝɪɚɮɢɱɟɫɤɚɹ�
ɤɚɪɬɢɧɚ�ɛɨɥɟɟ�ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ��ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ�ɜ�ɮɨɪɦɟ�ɫɥɨɠɧɵɯ�
ɭɡɨɪɨɜ�� ɞɟɧɞɪɢɬɨɜ�� Ɍɚɤ�� ɩɪɢ� ɛɢɥɢɚɪɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɫɬɪɭɤɬɭɪɧɨɫɬɶ�ɢ�ɨɪɝɚɧɢɡɨɜɚɧɧɨɫɬɶ�ɫ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɪɚɡɜɟɬɜɥɟɧɢɹɦɢ��
ɉɪɢ� ɧɟɛɢɥɢɚɪɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� ɞɟɧɞɪɢɬɵ� ɪɚɫɩɨɥɨɠɟɧɵ� ɫɜɨɛɨɞɧɨ��
ɧɟ� ɫɜɹɡɚɧɵ� ɨɞɧɢɦ� ɪɢɫɭɧɤɨɦ�� ɉɪɢ� ɯɨɥɟɰɢɫɬɢɬɟ� ɜɵɪɚɠɟɧɚ�
ɭɡɨɪɱɚɬɨɫɬɶ�ɪɢɫɭɧɤɚ��ɉɪɢ�ɝɟɩɚɬɢɬɟ�ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ�ɪɢɫɭɧɨɤ��ɧɨ�ɨɧ�
ɛɟɫɫɬɪɭɤɬɭɪɟɧ�� ɨɬɦɟɱɚɟɬɫɹ� ɟɝɨ� ɜɵɪɚɠɟɧɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ�� Ɋɢɫɭɧɨɤ�
ɦɟɥɤɨɮɟɫɬɪɚɥɶɧɵɣ� �ɫɤɨɩɥɟɧɢɟ� ɞɟɧɞɪɢɬɨɜ��� Ⱦɥɹ� ɞɢɫɤɢɧɟɡɢɢ� ɩɨ�
ɝɢɩɨɦɨɬɨɪɧɨɦɭ�ɬɢɩɭ�ɯɚɪɚɤɬɟɪɟɧ�ɭɡɨɪɱɚɬɵɣ�ɪɢɫɭɧɨɤ�ɫ�ɨɪɝɚɧɢɡɚɰɢɟɣ�
ɤɪɢɫɬɚɥɥɨɜ� ɜ� ɜɢɞɟ� ɞɟɧɞɪɢɬɨɜ�� Ⱦɥɹ� ɞɢɫɤɢɧɟɡɢɢ� ɩɨ� ɝɢɩɟɪɦɨɬɨɪɧɨɦɭ�
ɬɢɩɭ� ɯɚɪɚɤɬɟɪɧɚ� ɥɢɧɟɣɧɨɫɬɶ� ɪɢɫɭɧɤɚ�� ɭɡɨɪɱɚɬɨɫɬɶ� ɧɟ� ɜɵɪɚɠɟɧɚ��
ɢɦɟɸɬɫɹ� ɢɡɥɨɦɵ�� ɗɬɨ� ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ� ɬɨɤɨɦ� ɠɟɥɱɢ� ɩɪɢ� ɞɚɧɧɨɦ�
ɬɢɩɟ� ɞɢɫɤɢɧɟɡɢɣ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɬɟɡɢɨɝɪɚɮɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɠɟɥɱɢ��ɨɩɪɟɞɟɥɹɸɳɟɟ�ɪɚɡɥɢɱɢɟ�ɤɪɢɫɬɚɥɥɨɨɛɪɚɡɭɸɳɢɯ�
ɫɜɨɣɫɬɜ��ɩɨɡɜɨɥɹɟɬ�ɢɡɭɱɢɬɶ�ɮɢɡɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɠɟɥɱɢ�ɢ�ɨɩɪɟɞɟɥɢɬɶ�
ɛɢɥɢɚɪɧɵɟ�ɧɚɪɭɲɟɧɢɹ�ɧɚ�ɪɚɧɧɢɯ�ɫɬɚɞɢɹɯ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɨɛɨɫɧɨɜɚɬɶ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɯ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɤɨɪɪɟɤɰɢɢ�� ɋɪɚɜɧɢɬɟɥɶɧɚɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɬɟɡɢɨɝɪɚɦɦ�ɩɨɡɜɨɥɹɟɬ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ�ɛɢɥɢɚɪɧɵɟ�
ɞɢɫɮɭɧɤɰɢɢ��ɚ�ɬɚɤɠɟ�ɦɟɯɚɧɢɡɦɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɛɢɥɢɚɪɧɨ�ɡɚɜɢɫɢɦɵɯ�
ɩɚɧɤɪɟɚɬɢɬɨɜ��ɀɄȻ�ɢ�ɯɨɥɟɫɬɚɬɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɩɟɱɟɧɢ�
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,QWURGXFWLRQ�� +HSDWRELOLDU\� V\VWHP� LV� D� IXQFWLRQDOO\� LQWHUDFWLQJ� DQG�
DVVRFLDWLQJ� FKROHSRLHWLF� DQG� ELOH� VHFUHWLRQ� DQG� DW� WKH� VDPH� WLPH� WKH�
GLJHVWLYH� DFWLYLW\� RI� OLYHU�� JDOOEODGGHU�� SDQFUHDV�� FDQDO�� VSKLQFWHUV��
+HSDWRELOLDU\� V\VWHP� GLVRUGHUV� FDQ� EH� ERWK� IXQFWLRQDO� �HJ�� ELOLDU\�
G\VNLQHVLD�� DQG� VHYHUH� RUJDQLF�XS� WR� ELOLDU\� OLYHU� FLUUKRVLV�� FDXVLQJ�
GLVUXSWLRQ� RI�PHWDEROLVP�FDUERK\GUDWH�� OLSRLG��� ,Q� WKLV� FRQQHFWLRQ� WKHUH�
LV�D�QHHG� LQ�HDUO\�GLDJQRVLV�DQG�DGHTXDWH� WUHDWPHQW�RI�ELOLDU\�GLVRUGHUV��
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FRUUHFWLRQ�RI� WKH� KHSDWRELOLDU\� V\VWHP�GLVHDVHV��0DWHULDOV� DQG�PHWKRGV��
7KH� VWXG\� LQYROYHG� ��� SDWLHQWV�� ���� RI� ZKRP� DUH� ZRPHQ�� ����PHQ��
PHDQ�DJH���������������RI�SDWLHQWV�KDG�FKROHF\VWLWLV������í�SDQFUHDWLWLV��
����í�KHSDWLWLV������í�IXQFWLRQDO�GLVRUGHUV�RI�ELOLDU\�WUDFWV��$OO�SDWLHQWV��
DIWHU�D�SUHOLPLQDU\�XOWUDVRXQG�GLDJQRVLV�RI�KHSDWRELOLDU\�V\VWHP��ELOH�ZDV�
VDPSOHG� E\� GXRGHQDO� LQWXEDWLRQ� IROORZHG� E\� PLFURVFRS\�� ELRFKHPLFDO�
DQDO\VLV�� DQG� EDFWHULRORJLFDO� LQRFXODWLRQ� DQG� WHVLRJUDSKLF� UHVHDUFK��
5HVXOWV��7KH�XOWUDVRQLF�GLDJQRVLV�UHYHDOHG�JDOOEODGGHU�GLPHQVLRQV�WR�EH�DQG�
DYHUDJHG���������[���������PP��IRXQG�JDOO�EODGGHU�GHIRUPDWLRQ�LQ�����
RI�SDWLHQWV�� LQ�����RI�FDVHV�HORQJDWHG�JDOOEODGGHU�ZDV�GHWHUPLQHG��7KH�
V\PSWRPV�RI�FKURQLF�FKROHF\VWLWLV�ZHUH�UHJLVWHUHG�ZLWK�����RI�SDWLHQWV��
DQG� LQ� ���� RI� FDVHV� VLJQV� RI� K\SRNLQHWLF� G\VNLQHVLD�ZHUH� GHWHUPLQHG��
7KH�GXRGHQDO�LQWXEDWLRQ�LQ�����RI�SDWLHQWV�IRXQG�ELOH�DFLGV�±������ZLWK�
FKROHVWHURO�FU\VWDOV�±�����DQG�OHXNRF\WHV�±�����RI�SDWLHQWV�ZLWK�LPSDLUHG�
FROORLGDO� VWDELOLW\� LQ�����RI� FDVHV��7KH�EDFWHULRORJLFDO�ELOH� LQRFXODWLRQ��
LQ���������RI�SDWLHQWV�QR�JURZWK�RI�DEQRUPDO�ÀRUD�ZDV� IRXQG���������
KDG�(�&ROL�FXOWXUH��7KH�VWXG\�RI�FU\VWDOORJUDSK\�LQ�SDWLHQWV�ZLWK�ELOLDU\�
GHSHQGHQW�GLVRUGHUV��ELOLDU\�K\SHUWHQVLRQ�WKH�WHVLRJUDSKLF�SLFWXUH�LV�PRUH�
FRQFHQWUDWHG��FU\VWDOOL]DWLRQ�LV�FRPSOH[�DQG�GHQGULWHV�VKDSHG��7KXV�ZKHQ�
ELOLDU\�SDQFUHDWLWLV�LV�GLDJQRVHG�D�VWUXFWXUDO�DQG�RUJDQL]DWLRQ�ZLWK�FHUWDLQ�
UDPL¿FDWLRQV� DUH� GHWHUPLQHG�� $W� QRQ�ELOLDU\� SDQFUHDWLWLV�� WKH� GHQGULWHV�
DUH�DUUDQJHG�URRPLO\��ZLWKRXW�EHLQJ�WLHG�E\�RQH�SDWWHUQ��$W�FKROHF\VWLWLV�
D�SDWWHUQ�LQWULFDF\�LV�H[SUHVVHG��$W�KHSDWLWLV�D�SDWWHUQ�LV�YLVLEOH��EXW�LW� LV�
VWUXFWXUHOHVV��IHDWXUHV�LWV�SURQRXQFHG�FRQFHQWUDWLRQ��7KH�¿JXUH�LV�IHDWXUHG�
E\� DFFXPXODWLRQ� RI� GHQGULWHV�� +\SRNLQHWLF� G\VNLQHVLD� LV� FKDUDFWHUL]HG�
E\�SDWWHUQHG�¿JXUH�ZLWK�FU\VWDOV�DUUDQJHG�DV�GHQGULWHV��7KH�K\SRNLQHWLF�
G\VNLQHVLD� LV� FKDUDFWHUL]HG� E\� OLQHDULW\� RI� WKH� SDWWHUQ�� QR� LQWULFDF\� LV�
H[SUHVVHG��DQG�¿VVXUHV�FDQ�EH�VHHQ��7KLV�FDQ�EH�H[SODLQHG�E\�ELOH�ÀRZ�DW�
WKLV�W\SH�RI�G\VNLQHVLD��&RQFOXVLRQ�7KXV��WKH�WHVLRJUDSKLF�UHVHDUFK�RI�ELOH��
WKDW�GH¿QH�GLIIHUHQFH�RI�FU\VWDO�IRUPLQJ�IHDWXUHV�HQDEOHV�WR�VWXG\�SK\VLFDO�
SUSHUWLHV�RI�ELOH�DQG�WR�GHWHUPLQH�ELOLDU\�GLVRUGHUV�LQ�HDUO\�VWDJHV�RI�WKH�
GLVHDVH�DQG�H[SODLQ�WKH�QHHG�IRU�WLPHO\�FRUUHFWLYH�PHDVXUHV��&RPSDUDWLYH�
FKDUDFWHULVWLFV�RI�WKH�FU\VWDOORJUDSKLF�SLFWXUHV�DOORZ�GLIIHUHQWLDWLQJ�ELOLDU\�
G\VIXQFWLRQV�� DV� ZHOO� DV� PHFKDQLVPV� RI� ELOLDU\�GHSHQGHQW� SDQFUHDWLWLV��
FKROHOLWKLDVLV�DQG�FKROHVWDWLF�OLYHU�GLVHDVHV�

ɈɋɈȻȿɇɇɈɋɌɂ�ɆɈɌɈɊɇɈ�ɗȼȺɄɍȺɌɈɊɇɈɃ�ɎɍɇɄɐɂɂ�
ɀȿɅɍȾɄȺ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɄɈɆɈɊȻɂȾɇɈɃ�
ɉȺɌɈɅɈȽɂȿɃ
ȿ�Ⱥ��Ʌɟɭɲɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ɇ��ɑɢɱɟɪɢɧɚ
Ʉɢɪɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ʉɢɪɨɜ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɚɤɬɭɚɥɶɧɨɣ� ɹɜɥɹɟɬɫɹ� ɩɪɨɛɥɟɦɚ�
ɤɨɦɨɪɛɢɞɧɨɫɬɢ�� ɬɚɤ� ɤɚɤ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɱɚɳɟ� ɜɫɟɝɨ� ɢɦɟɟɬɫɹ� ɰɟɥɵɣ�
ɫɩɟɤɬɪ� ɛɨɥɟɡɧɟɣ�� Ʉɨɦɨɪɛɢɞɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ɜɥɢɹɟɬ� ɧɚ� ɤɥɢɧɢɱɟɫɤɢɟ�
ɩɪɨɹɜɥɟɧɢɹ��ɞɢɚɝɧɨɫɬɢɤɭ��ɩɪɨɝɧɨɡ�ɢ�ɥɟɱɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɣ��Ɇɨɬɨɪɧɵɟ�
ɧɚɪɭɲɟɧɢɹ� ɜɟɪɯɧɢɯ� ɨɬɞɟɥɨɜ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ� ɢɝɪɚɸɬ�
ɨɫɧɨɜɧɭɸ� ɪɨɥɶ� ɜ� ɝɟɧɟɡɟ� ɛɨɥɶɲɢɧɫɬɜɚ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɣ�
ɠɟɥɭɞɤɚ�� ɑɚɫɬɨɬɚ� ɫɨɱɟɬɚɧɢɹ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɠɟɥɭɞɤɚ� ɢ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɨɧɢɢ� �ȺȽ�� ɞɨɫɬɢɝɚɟɬ� �����Ɉɛɳɢɦɢ�
ɞɥɹ� ɧɢɯ� ɹɜɥɹɸɬɫɹ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɢ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ��ɋɨɱɟɬɚɧɢɟ�ɷɬɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɨɫɥɨɠɧɹɟɬ�ɢɯ�ɬɟɱɟɧɢɟ�ɢ�ɜɟɞɟɬ�
ɤ� ɪɚɡɜɢɬɢɸ� ɨɩɚɫɧɵɯ� ɫɨɫɭɞɢɫɬɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɧɚɥɢɱɢɹ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɨɧɢɢ� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ� ɮɭɧɤɰɢɢ� �ɆɗɎ�� ɠɟɥɭɞɤɚ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɧɚɪɭɲɟɧɢɟɦ�
ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ�ɮɭɧɤɰɢɢ�ɠɟɥɭɞɤɚ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɚɪɬɟɪɢɚɥɶɧɨɣ�
ɝɢɩɟɪɬɨɧɢɟɣ� ɜ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ� ɤɥɢɧɢɤɟ�� Ʉɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ� í��
ɩɚɰɢɟɧɬɵ�ɫ�ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɵɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ�ɛɟɡ�ȺȽ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɬɚɤɢɯ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥ� ��������� ɝɨɞɚ�� ɢɡ� ɧɢɯ� ɦɭɠɱɢɧ� í�
�������ɠɟɧɳɢɧ�í��������ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� �ɍɁɂ�� ɠɟɥɭɞɤɚ� ɧɚɬɨɳɚɤ� ɢ� ɫ� ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ�
ɠɢɞɤɨɫɬɶɸ� �ɩɨ� ɦɟɬɨɞɢɤɟ�7\PSQHU��� ɉɨ� ɞɚɧɧɵɦ�ɍɁɂ�� ɨɩɪɟɞɟɥɹɥɨɫɶ�
�� ɤɪɢɬɟɪɢɟɜ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɠɟɥɭɞɤɚ�� Ⱦɥɹ�
ɨɰɟɧɤɢ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ� ɞɜɭɦɹ� ɝɪɭɩɩɚɦɢ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɤɪɢɬɟɪɢɣ�
ɏɢ�ɤɜɚɞɪɚɬ�� Ƚɪɭɩɩɵ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɜɨɡɪɚɫɬɭ� ɢ� ɩɨɥɭ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼɵɹɜɥɟɧɧɵɟ�ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɵɟ�ɧɚɪɭɲɟɧɢɹ�ɠɟɥɭɞɤɚ�ɜ�ɨɫɧɨɜɧɨɣ�
ɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɚɯ��ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɤɚɪɞɢɢ�ɜ�����ɢ�����ɫɥɭɱɚɟɜ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɪ��������ɪɟɮɥɸɤɫ�ɷɡɨɮɚɝɢɬ�í�����ɢ��������ɪ��������
ɪɟɮɥɸɤɫ�ɝɚɫɬɪɢɬ�í�����ɢ������ɪ�������ɝɪɵɠɚ�ɩɢɳɟɜɨɞɧɨɝɨ�ɨɬɜɟɪɫɬɢɹ�
ɞɢɚɮɪɚɝɦɵ� í� ���� ɢ� ���� �ɪ�������� ɡɚɦɟɞɥɟɧɢɟ� ɩɟɪɢɫɬɚɥɶɬɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɠɟɥɭɞɤɚ� í� ������ ɢ� ���� �ɪ�������� ɡɚɦɟɞɥɟɧɧɵɣ� ɩɟɪɢɨɞ�
ɩɨɥɭɜɵɜɟɞɟɧɢɹ�ɠɢɞɤɨɫɬɢ�í����ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɢ����ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
�ɪ��������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭ�ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ�ɞɨɫɬɨɜɟɪɧɨ�
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ɱɚɳɟ� ɜɫɬɪɟɱɚɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɤɚɪɞɢɢ�� ɪɟɮɥɸɤɫ�ɷɡɨɮɚɝɢɬɵ��
ɡɚɦɟɞɥɟɧɢɟ� ɩɟɪɢɫɬɚɥɶɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɠɟɥɭɞɤɚ�� ɱɬɨ� ɬɪɟɛɭɟɬ�
ɜɵɹɜɥɟɧɢɹ� ɩɪɢɱɢɧ� ɧɚɪɭɲɟɧɢɟ� ɦɨɬɨɪɢɤɢ� ɭ� ɞɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɢ�
ɨɛɹɡɚɬɟɥɶɧɨɣ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ�ɤɨɪɪɟɤɰɢɢ�

)($785(6�02725�(9$&8$7,21�)81&7,21�2)�7+(�
6720$&+�,1�3$7,(176�:,7+�&2025%,'�',625'(56
(�Ⱥ��/HXVKLQD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��(�1��&KLFKHULQD
.LURY�6WDWH�0HGLFDO�$FDGHP\��.LURY��5XVVLD

,QWURGXFWLRQ�� &XUUHQWO\�� WKH� DFWXDO� SUREOHP� LV� FRPRUELGLW\�� DV� SDWLHQWV�
RIWHQ� WKHUH� LV� D� VSHFWUXP� RI� GLVHDVHV�� &RPRUELG� SDWKRORJ\� DIIHFWV� WKH�
FOLQLFDO� PDQLIHVWDWLRQV�� GLDJQRVLV�� SURJQRVLV� DQG� WUHDWPHQW� RI� GLVHDVHV��
0RWRU�GLVRUGHUV�RI�WKH�XSSHU�JDVWURLQWHVWLQDO�WUDFW�SOD\�D�PDMRU�UROH�LQ�WKH�
JHQHVLV�RI�PRVW�RI�WKH�SDWKRORJLFDO�FRQGLWLRQV�RI�WKH�VWRPDFK��)UHTXHQF\�
FRPELQDWLRQ� PRWRU� í� HYDFXDWLRQ� GLVRUGHUV� RI� WKH� VWRPDFK� DQG� DUWHULDO�
K\SHUWHQVLRQ� UHDFKHV������&RPPRQ� WR� WKHP�DUH�ZLGHVSUHDG�DQG� VRFLDO�
KHDOWK�VLJQL¿FDQFH��7KH�FRPELQDWLRQ�RI�WKHVH�GLVHDVHV�GXULQJ�WKHLU�GLI¿FXOW�
DQG�OHDGV�WR�WKH�GHYHORSPHQW�RI�GDQJHURXV�FDUGLRYDVFXODU�FRPSOLFDWLRQV��
$LP�� $VVHVV� WKH� LPSDFW� RI� WKH� SUHVHQFH� RI� K\SHUWHQVLRQ� LQ� SDWLHQWV�
ZLWK� LPSDLUHG�PRWRU�HYDFXDWLRQ� IXQFWLRQ� RI� WKH� VWRPDFK��0DWHULDOV� DQG�
PHWKRGV��7KH�VWXG\�LQFOXGHG����SDWLHQWV�ZLWK�LPSDLUHG�PRWRU�HYDFXDWLRQ�
IXQFWLRQ�RI�WKH�VWRPDFK�LQ�FRPELQDWLRQ�ZLWK�K\SHUWHQVLRQ�LQ�D�WKHUDSHXWLF�
FOLQLF��7KH�FRQWURO�JURXS��SDWLHQWV�ZLWK�PRWRU�HYDFXDWLRQ�GLVRUGHUV�ZLWKRXW�
K\SHUWHQVLRQ��7KH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�ZDV����������\HDUV��RI�WKHP�
PHQ�í���������ZRPHQ�í��������$OO�SDWLHQWV�XQGHUZHQW�XOWUDVRQRJUDSK\�
DQG�IDVWLQJ�JDVWULF�ÀXLG�ZLWK�FRQWUDVW��SURFHGXUH�7\PSQHU���'HWHUPLQHG�E\�
XOWUDVRXQG�FULWHULD���PRWRU��HYDFXDWLRQ�GLVRUGHUV�RI�WKH�VWRPDFK��7R�DVVHVV�
WKH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�JURXSV�XVHG�WKH�FKL�í�VTXDUH�WHVW��*URXS�
PDWFKHG�IRU�DJH�DQG�VH[�5HVXOWV�,GHQWL¿HG�PRWRU�HYDFXDWLRQ�GLVRUGHUV�RI�
WKH�VWRPDFK�LQ�WKH�VWXG\�DQG�FRQWURO�JURXSV��FDUGLD�LQVXI¿FLHQF\�LQ�����
DQG������ UHVSHFWLYHO\� �S�������� UHÀX[�HVRSKDJLWLV������DQG��������S±
�������UHÀX[�JDVWULWLV������DQG������S±������KLDWDO�KHUQLD������DQG�����
�Sí������� VORZLQJ� JDVWULF� SHULVWDOWLF� DFWLYLW\� ������ DQG� ���� �S±�������
VORZ�KDOI�OLIH�ÀXLG�í����LQ�WKH�VWXG\�JURXS�DQG����LQ�WKH�FRQWURO�JURXS��S�
í�������&RQFOXVLRQ��7KXV��WKH�¿UVW�JURXS�RI�SDWLHQWV�ZDV�VLJQL¿FDQWO\�PRUH�
FRPPRQ�IDLOXUH�RI�WKH�FDUGLD��UHÀX[�HVRSKDJLWLV��VORZLQJ�JDVWULF�SHULVWDOWLF�
DFWLYLW\�WKDW�UHTXLUHV�WKH�LGHQWL¿FDWLRQ�RI�WKH�FDXVHV�RI�G\VPRWLOLW\�LQ�WKHVH�
SDWLHQWV�DQG�PDQGDWRU\�PHGLFDO�FRUUHFWLRQ�

ɄɅɂɇɂɄɈ�ɗɇȾɈɋɄɈɉɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ȾȿȻɘɌȺ�əɁȼȿɇɇɈȽɈ�ɄɈɅɂɌȺ
Ɇ�ɋ��Ȼɚɪɢɥɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�Ⱥ��ȼɢɡɟ�ɏɪɢɩɭɧɨɜɚ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɜɨɟɜɪɟɦɟɧɧɨɟ� ɪɚɫɩɨɡɧɚɜɚɧɢɟ� ɹɡɜɟɧɧɨɝɨ� ɤɨɥɢɬɚ� �əɄ��
ɜɵɡɵɜɚɟɬ� ɭ� ɜɪɚɱɟɣ� ɬɪɭɞɧɨɫɬɢ��Ɉɬ� ɩɟɪɜɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɞɨ� ɨɤɨɧɱɚɬɟɥɶɧɨɣ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ� ɧɟɪɟɞɤɨ� ɩɪɨɯɨɞɢɬ� ɨɬ�
ɧɟɫɤɨɥɶɤɢɯ� ɧɟɞɟɥɶ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɦɟɫɹɰɟɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɥɢɧɢɤɢ� ɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ�
ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɜ� ɞɟɛɸɬɟ� ɹɡɜɟɧɧɨɝɨ� ɤɨɥɢɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɺɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ��� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɹɡɜɟɧɧɵɦ� ɤɨɥɢɬɨɦ�� ɩɪɨɯɨɞɢɜɲɢɯ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɢ� ɥɟɱɟɧɢɟ� ɜ�
ɝɚɫɬɪɨɷɧɬɟɪɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� Ɉɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɨɥɶɧɢɰɵ� ɜ� ����í����� ɝɝ��� ɞɟɛɸɬ� ɡɚɛɨɥɟɜɚɧɢɹ� ɤɨɬɨɪɵɯ� ɩɪɢɯɨɞɢɥɫɹ�
ɧɚ� ɬɟɤɭɳɭɸ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɸ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɟɪɢɨɞ� ����í����� ɝɝ��
ɜɵɹɜɥɟɧɨ� ��� ɛɨɥɶɧɵɯ� ɫ� ɜɩɟɪɜɵɟ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɧɵɦ� əɄ�� ɂɡ� ɧɢɯ�
��� ɦɭɠɱɢɧ� �������� ɢ� ��� ɠɟɧɳɢɧ� ��������� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɞɟɛɸɬ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɨɬɦɟɱɟɧ�ɜ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ�������ɢ���í���ɥɟɬ�ɩɨ����
ɱɟɥɨɜɟɤ����������ȼ�ɤɥɢɧɢɤɟ�ɩɪɟɨɛɥɚɞɚɥɢ�ɠɢɞɤɢɣ�ɫɬɭɥ�±�������������
ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɢɦɟɫɢ� ɜ� ɜɢɞɟ� ɤɪɨɜɢ� ɢ� ɫɥɢɡɢ� ±� ��� ��������� ɛɨɥɢ�
ɜ� ɠɢɜɨɬɟ� ±� ��� ��������� ɜɡɞɭɬɢɟ� ±� ��� ��������� ɑɚɳɟ� ɜɫɟɝɨ� ɱɚɫɬɨɬɚ�
ɫɬɭɥɚ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɫɨɫɬɚɜɢɥɚ� ɞɨ� �� ɪɚɡ� ɜ� ɫɭɬɤɢ� ±� ��� ���������
ɉɪɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜɵɹɜɥɹɥɚɫɶ�
ɞɢɫɬɚɥɶɧɚɹ�ɮɨɪɦɚ�ɡɚɛɨɥɟɜɚɧɢɹ�±�������������ɉɨ�ɫɬɟɩɟɧɢ�ɚɤɬɢɜɧɨɫɬɢ��
ɤɨɬɨɪɚɹ� ɛɵɥɚ� ɨɰɟɧɟɧɚ� ɭ� ��� ɛɨɥɶɧɵɯ�� ɱɚɳɟ� ɧɚɛɥɸɞɚɥɚɫɶ� ɭɦɟɪɟɧɧɚɹ�
ɫɬɟɩɟɧɶ� ±� ��� ��������� ɂɡɦɟɧɟɧɢɹ� ɫɥɢɡɢɫɬɨɣ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɛɵɥɢ�
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɝɢɩɟɪɟɦɢɟɣ�±�������������ɤɨɧɬɚɤɬɧɨɣ�ɤɪɨɜɨɬɨɱɢɜɨɫɬɶɸ�
±�������������ɷɪɨɡɢɹɦɢ�±�����������ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ�ɝɟɦɨɪɪɚɝɢɹɦɢ�±�
������������əɡɜɵ�ɫɥɢɡɢɫɬɨɣ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ�ɜɵɹɜɥɹɥɢɫɶ�ɥɢɲɶ�ɜ�������
ɫɥɭɱɚɟɜ�� ɦɢɤɪɨɚɛɫɰɟɫɫɵ� ±� �� ��������� ȼɵɜɨɞɵ�� ��� Ⱦɟɛɸɬ� ɹɡɜɟɧɧɨɝɨ�
ɤɨɥɢɬɚ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɜɨɡɪɚɫɬ�ɨɬ����ɞɨ����ɥɟɬ�ɢ�ɧɟ�ɡɚɜɢɫɢɬ�ɨɬ�ɩɨɥɚ�
ɛɨɥɶɧɨɝɨ�� ��� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɞɟɛɸɬɢɪɭɟɬ� ɹɡɜɟɧɧɵɣ� ɤɨɥɢɬ� ɠɢɞɤɢɦ�

ɫɬɭɥɨɦ� ɫ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɪɢɦɟɫɹɦɢ� ɞɨ� �� ɪɚɡ� ɜ� ɫɭɬɤɢ� ɢ� ɛɨɥɟɜɵɦ�
ɫɢɧɞɪɨɦɨɦ�� ���ɗɧɞɨɫɤɨɩɢɱɟɫɤɢ�ɱɚɳɟ�ɜɵɹɜɥɹɟɬɫɹ�ɞɢɫɬɚɥɶɧɚɹ�ɮɨɪɦɚ�
ɩɨɪɚɠɟɧɢɹ�ɫ�ɭɦɟɪɟɧɧɨɣ�ɫɬɟɩɟɧɶɸ�ɚɤɬɢɜɧɨɫɬɢ��ɤɨɬɨɪɚɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�
ɝɢɩɟɪɟɦɢɟɣ� ɫɥɢɡɢɫɬɨɣ�� ɤɨɧɬɚɤɬɧɨɣ� ɤɪɨɜɨɬɨɱɢɜɨɫɬɶɸ�� ɷɪɨɡɢɹɦɢ� ɢ�
ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ�ɝɟɦɨɪɪɚɝɢɹɦɢ�
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0�6��%DULONR
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF�3URI��0�$��9L]H�&KULS\QRYD�
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ��7KH�GHWHFWLRQ� LQ� WLPH�RI�XOFHUDWLYH�FROLWLV� �8&�� LV�GLI¿FXOW�
IRU�GRFWRUV��,W�RIWHQ�WDNHV�VHYHUDO�ZHHNV�RU�VHYHUDO�PRQWKV�IURP�WKH�¿UVW�
FOLQLFDO�PDQLIHVWDWLRQV� WR� WKH�¿QDO�GLDJQRVLV��$LP��7R� VWXG\� WKH� FOLQLFDO�
IHDWXUHV�DQG�HQGRVFRSLF�FKDQJHV�RI� WKH�FRORQ� LQ� WKH�GHEXW�RI�XOFHUDWLYH�
FROLWLV��0DWHULDOV� DQG�PHWKRGV�� 7KHUH� ZDV� WKH� UHWURVSHFWLYH� DQDO\VLV� RI�
���KLVWRULHV�RI�GLVHDVH�IRU�SDWLHQWV�ZLWK�XOFHUDWLYH�FROLWLV��ZKR�KDG�EHHQ�
H[DPLQHG� DQG� WUHDWHG� LQ� JDVWURHQWHURORJLF� GHSDUWPHQW� RI� WKH� UHJLRQDO�
FOLQLFDO�KRVSLWDO�RI�8O\DQRYVN� IURP������ WR������\HDUV��7KHLU�GHEXW�RI�
GLVHDVH�KDSSHQHG�GXULQJ�WKH�FXUUHQW�KRVSLWDOL]DWLRQ��5HVXOWV��7KHUH�ZHUH�
���SDWLHQWV�ZLWK�WKH�¿UVW�GLDJQRVHG�8&�LQ�WKH�SHULRG�IURP������WR������
\HDUV��7KHUH�ZHUH����PDOHV���������DQG����IHPDOHV����������0RVW�RIWHQ�
WKH�GHEXW�RI�WKH�GLVHDVH�ZDV�PDUNHG�LQ�WKH�DJH�JURXSV�RI���í���DQG���í���
\HDUV��(YHU\� JURXS� FRQVLVWHG� RI� ��� SHRSOH� ���������/RRVH� VWRROV� LQ� ���
FDVHV� ��������� SDWKRORJLFDO� LPSXULWLHV� DV� EORRG� DQG�PXFXV� LQ� ��� FDVHV�
���������DEGRPLQDO�SDLQ�LQ����FDVHV����������LQÀDWLRQ�LQ����FDVHV���������
ZHUH� GRPLQDWHG� LQ� WKH� FOLQLF��0RVW� RIWHQ� IUHTXHQF\�RI� VWRRO� DW� KRVSLWDO�
DGPLVVLRQ�ZDV�XQWLO���WLPHV�D�GD\�LQ����FDVHV����������0RVW�IUHTXHQWO\�
WKH� GLVWDO� IRUP� RI� WKH� GLVHDVH�ZDV� GHWHFWHG� LQ� ��� FDVHV� �������� GXULQJ�
HQGRVFRSLF� H[DPLQDWLRQ�� 0RGHUDWH� GHJUHH� ZDV� REVHUYHG� LQ� ��� FDVHV�
��������RI�����0XFRVD¶V�FKDQJHV�RI�FRORQ�ZHUH�SUHVHQWHG�E\�K\SHUHPLD�
LQ����FDVHV����������FRQWDFW�EOHHGLQJ�LQ����FDVHV����������HURVLRQV�LQ����
FDVHV� ������ ��PXOWLSOH� KHPRUUKDJHV� LQ� ��� FDVHV� ���������8OFHUV� RI� WKH�
FRORQ¶V�PXFRVD�ZHUH�GHWHFWHG�RQO\� LQ��������RI�FDVHV��PLFUR�DEVFHVVHV�
í� LQ� �� FDVHV� ��������� &RQFOXVLRQ�� ��� 'HEXW� RI� XOFHUDWLYH� FROLWLV� ZDV�
EHWZHHQ�WKH�DJHV�IURP����WR����\HDUV�DQG�GLGQ¶W�GHSHQG�RI�SDWLHQW¶V�VH[��
���0RVW�RIWHQ�XOFHUDWLYH�FROLWLV�VWDUWHG�ZLWK�ORRVH�VWRROV�ZLWK�SDWKRORJLFDO�
LPSXULWLHV�XS�WR���WLPHV�D�GD\�DQG�DEGRPLQDO�SDLQ�����7KH�GLVWDO�IRUP�RI�
OHVLRQ�ZLWK�PRGHUDWH�DFWLYLW\�ZDV�GHWHFWHG�IUHTXHQWO\��ZKLFK�ZDV�SUHVHQWHG�
E\�K\SHUHPLD��FRQWDFW�EOHHGLQJ��HURVLRQV�DQG�PXOWLSOH�KHPRUUKDJHV�

ɍɊɈȼȿɇɖ�ɅȿɉɌɂɇȺ�ɂ�ȕ�ɗɇȾɈɊɎɂɇȺ�ȼ�ɋɕȼɈɊɈɌɄȿ�
ɄɊɈȼɂ�ɍ�ȻɈɅɖɇɕɏ�ɉɋɈɊɂȺɁɈɆ�ɋ�ɉɈȼɕɒȿɇɇɈɃ�
ɆȺɋɋɈɃ�ɌȿɅȺ
ȿ�ȼ��Ⱦɨɧɰɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�ȼ��ɋɢɥɢɧɚ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ʉ�Ɇ��Ɋɟɡɧɢɤɨɜ
ȼɨɪɨɧɟɠɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ�ɢɦ��
ɇ�ɇ�Ȼɭɪɞɟɧɤɨ��ȼɨɪɨɧɟɠ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɚɪɚɤɬɟɪ� ɝɨɪɦɨɧɚɥɶɧɨɝɨ� ɨɬɜɟɬɚ� ɭ� ɛɨɥɶɧɵɯ� ɩɫɨɪɢɚɡɨɦ�
ɢɡɭɱɟɧ�ɧɟɞɨɫɬɚɬɨɱɧɨ��ɚ�ɫɜɟɞɟɧɢɹ�ɨɛ�ɨɫɨɛɟɧɧɨɫɬɹɯ�ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɯ�
ɧɚɪɭɲɟɧɢɣ� ɩɪɢ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɩɪɨɬɢɜɨɪɟɱɢɜɵ�� Ⱦɚɧɧɵɟ�
ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ� ɨɛɭɫɥɨɜɥɢɜɚɸɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɡɭɱɟɧɢɹ�
ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɢ�ɩɫɨɪɢɚɡɟ��ɨɫɨɛɟɧɧɨ�ɭ�ɛɨɥɶɧɵɯ��
ɢɦɟɸɳɢɯ� ɫɨɩɭɬɫɬɜɭɸɳɢɟ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɭɪɨɜɟɧɶ�ɥɟɩɬɢɧɚ�ɢ�ȕ�ɷɧɞɨɪɮɢɧɚ�ɜ�ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ� ɩɫɨɪɢɚɡɨɦ� ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� �ɉɆɌ���
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ���� ɛɨɥɶɧɵɯ�
ɜɭɥɶɝɚɪɧɵɦ� ɩɫɨɪɢɚɡɨɦ� ɫ� ɉɆɌ� ����� ɠɟɧɳɢɧ�� ���� ɦɭɠɱɢɧ�� ɜ�
ɜɨɡɪɚɫɬɟ�ɨɬ� ���ɞɨ����ɥɟɬ� �ɜ� ɫɪɟɞɧɟɦ������������ɥɟɬ��ɢ� ��� ɡɞɨɪɨɜɵɯ�
ɥɢɰ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɤɨɦɩɨɡɢɰɢɢ� ɬɟɥɚ� ɜɫɟɦ�
ɨɛɫɥɟɞɨɜɚɧɧɵɦ�ɛɵɥɢ�ɢɡɦɟɪɟɧɵ�ɨɛɴɟɦ� ɬɚɥɢɢ� �ɈɌ�� ɫɦ��� ɨɛɴɟɦ�ɛɟɞɟɪ�
�ɈȻ��ɫɦ���ɪɚɫɫɱɢɬɚɧɵ�ɨɬɧɨɲɟɧɢɟ�ɈɌ�ɈȻ�ɢ�ɢɧɞɟɤɫ�ɦɚɫɫɵ�ɬɟɥɚ��ɂɆɌ �
ɨɬɧɨɲɟɧɢɟ�ɦɚɫɫɵ�ɬɟɥɚ�ɜ�ɤɢɥɨɝɪɚɦɦɚɯ�ɧɚ�ɤɜɚɞɪɚɬ�ɪɨɫɬɚ�ɜ�ɦɟɬɪɚɯ���ȼ�
ɫɵɜɨɪɨɬɤɟ�ɜɟɧɨɡɧɨɣ�ɤɪɨɜɢ�ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ�
ɚɧɚɥɢɡɚ� �ɂɎȺ�(/,6$��ɭɪɨɜɟɧɶ�ɥɟɩɬɢɧɚ��ȕ�ɷɧɞɨɪɮɢɧɚ�ɫ�ɢɡɦɟɪɟɧɢɟɦ�
ɧɚ�ɩɥɚɲɟɱɧɨɦ�ɪɢɞɟɪɟ�ɍɧɢɩɥɚɧ��©ɉɢɤɨɧª��Ɋɨɫɫɢɹ��ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɪɟɚɤɬɢɜɨɜ� ɤɨɦɩɚɧɢɢ� ©3HQLQVXOD� /DERUDWRULHVª�� ɋɒȺ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ⱥɧɚɥɢɡ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ�
ɜɭɥɶɝɚɪɧɵɦ� ɩɫɨɪɢɚɡɨɦ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ�
ɫɨɫɬɚɜɢɥɢ�� ɈɌ� í� ������������ ɫɦ�� ɈȻ� í� ������������ ɫɦ�� ɨɬɧɨɲɟɧɢɟ�
ɈɌ�ɈȻ� í� ����������� ɂɆɌ� í� ����������� ɤɝ�ɦ��� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ�
ɚɛɞɨɦɢɧɚɥɶɧɨɦɭ�ɨɠɢɪɟɧɢɸ�,,�ɫɬɟɩɟɧɢ�ɢ�ɩɪɟɜɵɲɚɥɨ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
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ɜ�����í�����í�����í�����ɪɚɡɚ�ɡɧɚɱɟɧɢɹ�ɤɨɧɬɪɨɥɹ�±�ɈɌ�í�����������ɫɦ��
ɈȻ� í� ����������� ɫɦ�� ɈɌ�ɈȻ� í� ����������� ɂɆɌ� í� ����������� ɤɝ�ɦ��
�ɪ������ ɞɥɹ� ɜɫɟɯ� ɩɨɤɚɡɚɬɟɥɟɣ��� Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɥɟɩɬɢɧɚ� ɜ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ�ɭ�ɛɨɥɶɧɵɯ�ɩɫɨɪɢɚɡɨɦ�ɫ�ɉɆɌ�ɫɨɫɬɚɜɢɥɚ������������ɧɝ�ɦɥ��ɱɬɨ�
ɜ� ���� ɪɚɡɚ� ɩɪɟɜɵɲɚɥɨ� ɡɧɚɱɟɧɢɟ� ɷɬɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɭ� ɡɞɨɪɨɜɵɯ� ɥɢɰ� ±�
���������� ɧɝ�ɦɥ� �ɪ�� �������ɍɪɨɜɟɧɶ� ȕ�ɷɧɞɨɪɮɢɧɚ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ�
ɩɚɰɢɟɧɬɨɜ�ɪɚɜɧɹɥɫɹ����������ɦɤɝ�ɦɥ�ɢ�ɜ�����ɪɚɡɚ�ɛɵɥ�ɧɢɠɟ�ɡɧɚɱɟɧɢɹ�
ɧɨɪɦɵ�±����������ɦɤɝ�ɦɥ��ɪ��������ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�ɩɫɨɪɢɚɡ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɨɣ�
ɬɟɥɚ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɝɢɩɟɪɥɟɩɬɢɧɟɦɢɟɣ� ɢ� ɧɢɡɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ�
ȕ�ɷɧɞɨɪɮɢɧɚ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɩɨɞɞɟɪɠɚɧɢɢ�
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɢ�ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ�ɝɨɦɟɨɫɬɚɡɚ�ɨɪɝɚɧɢɡɦɚ��ȼɵɫɨɤɢɣ�
ɭɪɨɜɟɧɶ�ɥɟɩɬɢɧɚ�ɢ�ɫɧɢɠɟɧɧɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ȕ�ɷɧɞɨɪɮɢɧɚ�ɭ�ɛɨɥɶɧɵɯ�
ɩɫɨɪɢɚɡɨɦ�ɢ�ɉɆɌ�ɬɪɟɛɭɸɬ�ɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɤɨɪɪɟɤɰɢɢ�

7+(�/(37,1$�/(9(/�$1'�ȕ��(1'253+,1�,1�%/22'�6(580�
$7�3$7,(176�:,7+�3625,$6,6�:,7+�7+(�,1&5($6('�
%2'<�:(,*+7
(�9��'RQWVRYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��/�9��6LOLQD��'0HG6FL��3URI��.�0��
5H]QLNRY
9RURQH]K�0HGLFDO�$FDGHP\�QDPHG�DIWHU�1�1�%XUGHQNR��9RURQH]K��
5XVVLD

,QWURGXFWLRQ��ɋKDUDFWHU�RI�WKH�KRUPRQDO�DQVZHU�DW�SDWLHQWV�ZLWK�SVRULDVLV�
LV�VWXGLHG�LQVXI¿FLHQWO\��DQG�GDWD�RQ�IHDWXUHV�RI�QHXURHQGRFULQH�YLRODWLRQV�
DW� WKLV� SDWKRORJ\� DUH� LQFRQVLVWHQW�� 7KHVH� FLUFXPVWDQFHV� FDXVH� QHHG� RI�
VWXG\LQJ� RI� QHXURHQGRFULQH� LQGLFDWRUV� DW� SVRULDVLV�� HVSHFLDOO\� DW� WKH�
SDWLHQWV�KDYLQJ�DFFRPSDQ\LQJ�PHWDEROLF�IUXVWUDWLRQ��$LP��7R�VWXG\�OHYHO�
OHSWLQD�DQG�ȕ��HQGRUSKLQ�LQ�EORRG�VHUXP�DW�SDWLHQWV�ZLWK�SVRULDVLV�ZLWK�WKH�
LQFUHDVHG�ERG\�ZHLJKW��,%:���0DWHULDOV�DQG�PHWKRGV��8QGHU�VXSHUYLVLRQ�
WKHUH�ZHUH�����SDWLHQWV�ZLWK�YXOJDU�SVRULDVLV�ZLWK�,':������ZRPHQ������
PHQ��DJHG�IURP����WLOO����\HDUV��RQ�WKH�DYHUDJH������������\HDUV��DQG����
KHDOWK\�IDFHV�RI�FRQWURO�JURXS��)RU�DQ�DVVHVVPHQW�RI�FRPSRVLWLRQ�RI�D�ERG\�
E\�DOO�VXUYH\HG�ZHUH�PHDVXUHG�ZDLVW�YROXPH��)520��FP���WKH�YROXPH�RI�
KLSV��$%287��E\�FP���DUH�FDOFXODWHG�WKH�UHODWLRQ�)520�$%287�DQG�D�
ERG\�ZHLJKW�LQGH[��%:, WKH�ERG\�ZHLJKW�UHODWLRQ�LQ�NLORJUDPV�RQ�JURZWK�
VTXDUH�LQ�PHWHUV���,Q�VHUXP�RI�D�EOXH�EORRG�GHWHUPLQHG�E\�D�PHWKRG�RI�WKH�
LPPXQRIHUPHQWDO� DQDO\VLV� �,)$�(/,6$�� OHYHO� OHSWLQD�� ȕ�HQGRUSKLQ�ZLWK�
PHDVXUHPHQW� RQ� WKH� SODVKHFKQ\� UHDGHU� 8QLSODQ� �³3LNRQ´�� 5XVVLD�� DQG�
XVH�RI�UHDFWDQWV�RI�WKH�FRPSDQ\�³3HQLQVXOD�/DERUDWRULHV´��86$��5HVXOWV��
7KH�DQDO\VLV�RI�DQWKRSRPHWULFDO�LQGLFDWRUV�RI�WKH�VXUYH\HG�SDWLHQWV�ZLWK�
YXOJDU� SVRULDVLV� VKRZHG� WKDW� DYHUDJH� YDOXHV� RI� SDUDPHWHUV�PDGH��:*�
������������FP��&+�������������FP��WKH�UHODWLRQ�RI�:*�&+������������
':,������������ RI� NJ�P�� �� WKDW� FRUUHVSRQGHG� WR� DEGRPLQDO� REHVLW\� RI�
WKH�,,�GHJUHH�DQG�H[FHHGHG�UHVSHFWLYHO\�E\�����������������WLPHV�RI�YDOXH�
RI�FRQWURO�±�:*�����������FP��&+������������FP��:*�&+������������
%:,������������NJ�P���ɪ������IRU�DOO�LQGLFDWRUV���&RQFHQWUDWLRQ�OHSWLQD�
LQ�EORRG�VHUXP�DW�SDWLHQWV�ZLWK�SVRULDVLV�ZLWK�,':�PDGH������������QJ�
PO� WKDW�E\����� WLPHV�H[FHHGHG�YDOXH�RI� WKLV� LQGLFDWRU�DW�KHDOWK\� IDFHV�±�
����������QJ�PO��ɪ��������/HYHO�ȕ�HQGRUSKLQ�LQ�VHUXP�RI�EORRG�RI�SDWLHQWV�
HTXDOHG����������PNJ�PO�DQG�E\�����WLPHV�ZDV�ORZHU�WKDQ�YDOXH�RI�QRUP�
±� ��������� PNJ�PO� �ɪ�������&RQFOXVLRQ�� 7KH� UHFHLYHG� UHVXOWV� WHVWLI\�
WKDW� SVRULDVLV� DW� SDWLHQWV�ZLWK� H[FHVV� ERG\�ZHLJKW� LV� DFFRPSDQLHG� E\� D�
JLSHUOHSWLQHPL\D�DQG�WKH�ORZ�FRQWHQWV�ȕ�HQGRUSKLQ�LQ�VHUXP�RI�WKH�EORRG��
D� SDUWLFLSDWLQJ� LQ�PDLQWHQDQFH� SRZHU� DQG�PHWDEROLF� KRPHRVWDVLV� RI� DQ�
RUJDQLVP��+LJK� OHYHO� OHSWLQD�DQG� WKH�UHGXFHG�FRQFHQWUDWLRQ�ȕ�HQGRUSKLQ�
IURP� SDWLHQWV� ZLWK� SVRULDVLV� DQG� ,':� GHPDQG� WLPHO\� GLDJQRVWLFV� DQG�
FRUUHFWLRQ�

ɁɇȺɑȿɇɂȿ�ȿɋɌȿɋɌȼȿɇɇɕɏ�ɄɂɅɅȿɊɈȼ�
ɂ�ɂɇɌȿɊɅȿɃɄɂɇɈȼ���ɂ����ȼ�ɊȺɁȼɂɌɂɂ�
ɂɆɆɍɇɈɅɈȽɂɑȿɋɄɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ�ɉɊɂ�
ȼɂɊɍɋɇɕɏ�ȻɈɊɈȾȺȼɄȺɏ
Ɇ�Ⱥ��Ɇɚɪɤɢɧɚ��ȿ�Ȼ��Ƚɪɢɝɨɪɟɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ɇ��ɉɨɬɟɤɚɟɜ��ɤ�ɦ�ɧ���ɞɨɰ��
Ɉ�Ɇ��Ⱦɺɦɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɢɪɭɫɧɵɟ� ɛɨɪɨɞɚɜɤɢ� �ɨɛɵɤɧɨɜɟɧɧɵɟ�� ɜɭɥɶɝɚɪɧɵɟ�� ±�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ� ɤɨɠɢ�� ɜɵɡɵɜɚɟɦɵɟ� ɜɢɪɭɫɨɦ�
ɩɚɩɢɥɥɨɦɵ� ɱɟɥɨɜɟɤɚ� �ȼɉɑ��� ɤɨɬɨɪɵɟ� ɩɨɪɚɠɚɸɬ� ɞɨ� ���� ɞɟɬɟɣ� ɢ�
ɩɨɞɪɨɫɬɤɨɜ�� Ʉɥɢɧɢɱɟɫɤɢ� ɱɚɫɬɶ� ɛɨɪɨɞɚɜɨɤ� ɦɨɠɟɬ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ�
ɢɫɱɟɡɚɬɶ�� ɞɪɭɝɢɟ� ɫɨɯɪɚɧɹɸɬɫɹ� ɞɥɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ� ɢ� ɦɨɝɭɬ�

ɪɚɫɩɪɨɫɬɪɚɧɢɬɶɫɹ� ɩɨ� ɜɫɟɦɭ� ɤɨɠɧɨɦɭ� ɩɨɤɪɨɜ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɦɭ�ɢ�ɮɢɡɢɱɟɫɤɨɦɭ�ɞɢɫɤɨɦɮɨɪɬɭ��ȼ�ɬɟɪɚɩɢɢ�ɜɭɥɶɝɚɪɧɵɯ�
ɛɨɪɨɞɚɜɨɤ� ɩɪɢɦɟɧɹɸɬ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ� ɦɟɬɨɞɵ�� ɤɪɢɨɬɟɪɚɩɢɸ��
ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɸ�� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɢɫɫɟɱɟɧɢɟ�� ɥɚɡɟɪɧɭɸ� ɚɛɥɹɰɢɸ��
ɜɧɭɬɪɢɨɱɚɝɨɜɨɟ� ɜɜɟɞɟɧɢɟ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɢ� ɞɪɭɝɢɟ��
ɤɨɬɨɪɵɟ�ɨɫɧɨɜɚɧɵ�ɧɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�ɪɚɡɪɭɲɟɧɢɢ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�
ɢ�ɢɥɢ� ɢɧɞɭɤɰɢɢ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ� ɩɪɨɬɢɜɨɜɢɪɭɫɧɨɣ�
ɡɚɳɢɬɵ��Ɉɞɧɚɤɨ�ɭ�ɱɚɫɬɢ�ɩɚɰɢɟɧɬɨɜ�ɜɢɪɭɫɧɵɟ�ɛɨɪɨɞɚɜɤɢ�ɭɫɬɨɣɱɢɜɵ�
ɤ� ɩɪɢɦɟɧɹɟɦɨɣ� ɬɟɪɚɩɢɢ�� ɢ� ɡɚɛɨɥɟɜɚɧɢɟ� ɩɪɨɬɟɤɚɟɬ� ɬɨɪɩɢɞɧɨ� ɫ�
ɩɨɫɬɟɩɟɧɧɨɣ� ɝɟɧɟɪɚɥɢɡɚɰɢɟɣ� ɩɨɪɚɠɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɭɪɨɜɟɧɶ� 1.�ɤɥɟɬɨɤ� ɢ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� �� ɢ� ��� �,/�� ɢ� ,/����
ɩɪɢ� ɜɢɪɭɫɧɵɯ� ɛɨɪɨɞɚɜɤɚɯ�Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ���
ɩɚɰɢɟɧɬɨɜ� ɫ� ɪɟɡɢɫɬɟɧɬɧɵɦɢ� ɜɢɪɭɫɧɵɦɢ� ɛɨɪɨɞɚɜɤɚɦɢ� ��� ɦɭɠɱɢɧ� ɢ�
��ɠɟɧɳɢɧ�� ɜ� ɜɨɡɪɚɫɬɟ� ��������� ɥɟɬ�� ɫ� ɥɨɤɚɥɢɡɚɰɢɟɣ�ɧɚ� ɤɨɠɟ� ɤɢɫɬɟɣ�
ɢ� ɩɨɞɨɲɜ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɩɪɟɞɴɹɜɥɹɥɢ� ɠɚɥɨɛɵ� ɧɚ� ɤɨɫɦɟɬɢɱɟɫɤɢɣ�
ɞɟɮɟɤɬ�� ɚ� ɩɪɢ� ɥɨɤɚɥɢɡɚɰɢɢ� ɧɚ� ɤɨɠɟ� ɩɨɞɨɲɜ� ɢ� ɛɨɥɟɡɧɟɧɧɨɫɬɶ� ɩɪɢ�
ɯɨɞɶɛɟ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ�ɜ�ɫɪɟɞɧɟɦ���������ɝɨɞɚ��ɂɡ�ɦɟɬɨɞɨɜ�
ɬɟɪɚɩɢɢ�ɪɚɧɟɟ�ɩɪɢɦɟɧɹɥɢ��ɤɪɢɨɞɟɫɬɪɭɤɰɢɸ�í����ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɸ�í�
���ɥɚɡɟɪɧɭɸ�ɚɛɥɹɰɢɸ�í����ɤɨɧɫɟɪɜɚɬɢɜɧɵɟ�ɦɟɬɨɞɵ��ɦɟɫɬɧɨ�ɪɚɫɬɜɨɪɵ�
ɤɢɫɥɨɬ�� ±� ��� Ʉɨɥɢɱɟɫɬɜɨ� ɫɟɚɧɫɨɜ� ɞɟɫɬɪɭɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɛɵɥɨ� ɨɬ�
�� ɞɨ����ɍ�ɜɫɟɯ�ɧɚɛɥɸɞɚɟɦɵɯ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɢ�ɢɫɫɥɟɞɨɜɚɧɵ�ɭɪɨɜɟɧɶ�
1.�ɤɥɟɬɨɤ� ɩɨ� ɢɦɦɭɧɨɝɪɚɦɦɟ� ɢ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� �� ɢ� ��� �,/�� ɢ� ,/����
ɦɟɬɨɞɨɦ� ɬɜɟɪɞɨɮɚɡɧɨɝɨ� ɢɦɦɭɧɨɮɟɪɦɟɬɧɨɝɨ� ɚɧɚɥɢɡɚ� ɜ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ�Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ�ɞɨɫɬɨɜɟɪɧɨɟ�
ɫɧɢɠɟɧɢɟ� 1.�ɤɥɟɬɨɤ� ɢ� ,/��� ,/���� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɪɚɡɜɢɬɢɟ�
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ȼɵɜɨɞɵ�� ɗɬɨ� ɨɛɴɹɫɧɹɟɬ� ɮɚɤɬ�
ɬɨɪɩɢɞɧɨɫɬɢ� ɜɢɪɭɫɧɵɯ� ɛɨɪɨɞɚɜɨɤ� ɢ� ɩɨɤɚɡɵɜɚɟɬ� ɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɩɪɢɦɟɧɟɧɢɹ�ɢɦɦɭɧɨɤɨɪɪɟɢɪɭɸɳɢɟ�ɬɟɪɚɩɢɢ�
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����,/����$1'�,/����,1�7+(�'(9(/230(17�2)�,0081(�
'(),&,(1&<�,1�9,5$/�:$576�
0�$��0DUNLQD��(�%��*ULJRUHYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��1�1��3RWHNDHY��&DQG0HG6FL��$VVRF��
3URI��2�0��'HPLQD

3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD
,QWURGXFWLRQ�� 9LUDO� ZDUWV� �FRPPRQ�� YXOJDU�� í� EHQLJQ� WXPRUV� RI� WKH�
VNLQ� FDXVHG� E\� WKH� KXPDQ� SDSLOORPD� YLUXV� �+39��� ZKLFK� DIIHFWV� XS� WR�
���� RI� FKLOGUHQ� DQG� DGROHVFHQWV�� &OLQLFDOO\� PDQLIHVWHG� SDUW� ZDUWV� FDQ�
VSRQWDQHRXVO\� GLVDSSHDU�� RWKHUV� SHUVLVW� IRU� D� ORQJ� WLPH� DQG�PD\� VSUHDG�
RYHU�WKH�VNLQ��ZKLFK�FDXVH�SV\FKRORJLFDO�DQG�SK\VLFDO�GLVFRPIRUW��,Q�WKH�
WKHUDS\� RI� YXOJDU�ZDUWV� D� YDULHW\� RI�PHWKRGV� FDQ� EH� XVHG�� FU\RWKHUDS\��
HOHFWURFRDJXODWLRQ��VXUJLFDO�H[FLVLRQ��ODVHU�DEODWLRQ��LQWUDOHVLRQDO�LQMHFWLRQ�
RI�PHGLFDWLRQV�DQG�RWKHUV�WKDW�DUH�EDVHG�RQ�WKH�GLUHFW�GHVWUXFWLRQ�RI�WXPRUV�
DQG�RU�LQGXFWLRQ�RI�LPPXQRORJLFDO�UHDFWLRQV�DQWLYLUDO�GHIHQVH��+RZHYHU��
VRPH�SDWLHQWV�DUH�UHVLVWDQW�WR�YLUDO�ZDUWV�DSSOLHG�WKHUDS\�DQG�WKH�GLVHDVH�
KDV� D� SURJUHVVLYH� JHQHUDOL]DWLRQ� WRUSLGO\� OHVLRQV��$LP�� 7R� H[DPLQH� WKH�
OHYHO� RI� FHOOV� RI� 1.��� DQG� LQWHUOHXNLQ� ��� �,/�� DQG� ,/���� YLUDO� ZDUWV��
0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG����SDWLHQWV�ZLWK�UHVLVWDQW�YLUDO�
ZDUWV����PHQ�DQG���ZRPHQ��DJHG����������\HDUV��ZLWK�ORFDOL]DWLRQ�RQ�WKH�
VNLQ�RI�WKH�KDQGV�DQG�VROHV��$OO�SDWLHQWV�FRPSODLQHG�RI�D�FRVPHWLF�GHIHFW��
EXW�LQ�WKH�ORFDOL]DWLRQ�RI�WKH�VNLQ�VROHV�DQG�SDLQ�ZKHQ�ZDONLQJ��GXUDWLRQ�
DYHUDJHG� �������� \HDUV��2I� WKHUDSLHV� XVHG� SUHYLRXVO\�� FU\RWKHUDS\�í� ���
HOHFWURFRDJXODWLRQ� í� ��� ODVHU� DEODWLRQ� í� ��� FRQVHUYDWLYH�PHWKRGV� �ORFDO�
VROXWLRQV� RI� DFLGV�� í� ��� 1XPEHU� RI� VHVVLRQV�� GHVWUXFWLYH� PHWKRGV� ZDV�
IURP� �� WR� ���$OO� SDWLHQWV� ZHUH� H[DPLQHG� DW� REVHUYDEOH� OHYHO� 1.�FHOOV�
DQG� WKH� LPPXQRORJLFDO� ��� DQG� LQWHUOHXNLQ� �� �,/�� DQG� ,/���� E\� VROLG�
SKDVH� LPPXQRHQ]\PH� DQDO\VLV� LQ� VHUXP�� 5HVXOWV�� 7KH� VWXGLHV� VKRZHG�
D� VLJQL¿FDQW� GHFUHDVH� LQ� 1.�FHOOV� DQG� ,/��� ,/���� LQGLFDWLQJ� WKDW� WKH�
GHYHORSPHQW�RI� LPPXQH�GGH¿FLHQF\��&RQFOXVLRQ��7KLV�H[SODLQV� WKH� IDFW�
WKDW� WRUSLG�YLUDO�ZDUWV�DQG�VKRZV�WKH�QHHG�IRU�D� LPPXQRNRUUHLUX\XVFKLH�
WKHUDS\�

ɍɊɈȼȿɇɖ�ɂɇɌȿɊɅȿɃɄɂɇȺ����ɉɊɂ�ɁȺȻɈɅȿȼȺɇɂəɏ�
ɀȿɅɍȾɄȺ
Ʌ�ȼ��Ɇɚɬɜɟɟɜɚ��Ʌ�ɋ��Ɇɢɲɚɧɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ɇ��Ɇɨɫɢɧɚ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ��Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɧɚɫɟɥɟɧɢɹ� Ɋɟɫɩɭɛɥɢɤɢ� Ɇɨɪɞɨɜɢɹ�� ɤɚɤ�
ɢ� Ɋɨɫɫɢɢ� ɜ� ɰɟɥɨɦ�� ɯɪɨɧɢɱɟɫɤɢɦ� ɝɚɫɬɪɢɬɨɦ�� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɶɸ�
ɠɟɥɭɞɤɚ� ɨɫɬɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɢɦɦɭɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɦɨɝɭɬ�� ɤɚɤ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɪɚɡɜɢɬɢɸ� ɡɚɛɨɥɟɜɚɧɢɣ��
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ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ� ɢ� ɯɪɨɧɢɡɚɰɢɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɰɟɫɫɚ�� ɬɚɤ� ɢ� ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ� ɧɚɪɭɲɟɧɧɵɟ� ɮɭɧɤɰɢɢ� ɨɪɝɚɧɢɡɦɚ��
ɚɤɬɢɜɢɪɨɜɚɬɶ� ɟɝɨ� ɡɚɳɢɬɧɵɣ� ɩɨɬɟɧɰɢɚɥ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɪɟɞɟɥɢɬɶ�ɭ�ɛɨɥɶɧɵɯ�ɯɪɨɧɢɱɟɫɤɢɦ�ɝɚɫɬɪɢɬɨɦ��ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɶɸ�
ɫɵɜɨɪɨɬɨɱɧɵɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɢɧɬɟɪɥɟɣɤɢɧɚ����Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧɨ� ɤɨɦɩɥɟɤɫɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ���� ɩɚɰɢɟɧɬɨɜ� ɥɟɱɟɛɧɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɭɱɪɟɠɞɟɧɢɣ� ɝ�� ɋɚɪɚɧɫɤɚ� ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ�ɡɨɧɵ����ɹ�ɝɪɭɩɩɚ�±����ɩɚɰɢɟɧɬɚ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�
ɧɟɚɬɪɨɮɢɱɟɫɤɢɦ� ɝɚɫɬɪɢɬɨɦ� ɫ� ɫɨɯɪɚɧɟɧɧɨɣ� ɫɟɤɪɟɬɨɪɧɨɣ� ɮɭɧɤɰɢɟɣ�
�ɪɇ� ���±���� ��ɹ� ɝɪɭɩɩɚ� ±� ��� ɛɨɥɶɧɵɯ� ɯɪɨɧɢɱɟɫɤɢɦ� ɚɬɪɨɮɢɱɟɫɤɢɦ�
�ȱ±ȱȱ� ɫɬ��� ɝɚɫɬɪɢɬɨɦ� ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɠɟɥɭɞɨɱɧɨɣ� ɫɟɤɪɟɰɢɢ� �ɪɇ� ���±
������ ɉɚɰɢɟɧɬɵ� ɫ� ɨɛɨɫɬɪɟɧɢɟɦ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ� ɠɟɥɭɞɤɚ� ɛɵɥɢ�
ɨɛɴɟɞɢɧɟɧɵ�ɜ���ɸ� ɝɪɭɩɩɭ� �Q �����ȼ�ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����
ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ� ɞɨɛɪɨɜɨɥɶɰɟɜ�� ɩɨɞɨɛɪɚɧɧɵɯ� ɩɨ� ɩɪɢɧɰɢɩɭ�
ɫɥɭɱɚɣɧɨɣ�ɜɵɛɨɪɤɢ��ɧɟ�ɢɦɟɸɳɢɯ�ɧɚ�ɦɨɦɟɧɬ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɩɪɢɡɧɚɤɨɜ�
ɨɛɨɫɬɪɟɧɢɹ� ɝɚɫɬɪɨɩɚɬɨɥɨɝɢɢ�� Ʉɪɨɜɶ� ��� ɦɥ�� ɧɚ� ɨɛɫɥɟɞɨɜɚɧɢɟ�
ɡɚɛɢɪɚɥɚɫɶ� ɩɪɢ� ɩɨɥɭɱɟɧɢɢ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɝɨ� ɫɨɝɥɚɫɢɹ� ɜ� ɭɬɪɟɧɧɢɟ�
ɱɚɫɵ� ɧɚɬɨɳɚɤ� ɜ� ɩɪɨɛɢɪɤɭ� ɛɟɡ� ɤɨɧɫɟɪɜɚɧɬɨɜ�� ɂɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�
ɦɟɬɨɞɨɦ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɨɩɪɟɞɟɥɹɥɢ� ɭɪɨɜɧɢ� ɢɧɬɟɪɥɟɣɤɢɧɚ� �,/��
����ɩɟɩɫɢɧɨɝɟɧɚ� �3*��,�� �,,��ɫɭɦɦɚɪɧɵɯ�ɚɧɬɢɬɟɥ�ɤ�&DJ$�+HOLFREDFWHU�
S\ORUL� �ɋȺɌ� ɤ� &DJ$� +�� S\ORUL�� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɧɚɛɨɪɨɜ� ɪɟɚɝɟɧɬɨɜ�
ɁȺɈ� ©ȼɟɤɬɨɪ�Ȼɟɫɬª� �ɝ�ɇɨɜɨɫɢɛɢɪɫɤ��� Ɏɢɪɦɨɣ�ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ�
ɪɟɤɨɦɟɧɞɨɜɚɧɨ�ɫɱɢɬɚɬɶ�ɧɨɪɦɚɥɶɧɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɸ�,/����ɜ�ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ�ɜ�ɩɪɟɞɟɥɚɯ��±��ɩɝ�ɦɥ��3*�,�±���±����ɦɤɝ�ɥ��3*�,,�±��±���ɦɤɝ�ɥ��
ɂɧɬɟɪɩɪɟɬɚɰɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨ�ɭɪɨɜɧɸ�ɋȺɌ�ɤ�&DJ$�ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɚ�
ɨɬɪɢɰɚɬɟɥɶɧɵɣ�� ɫɨɦɧɢɬɟɥɶɧɵɣ� �ɬɢɬɪ� ������� ɫɥɚɛɨɩɨɥɨɠɢɬɟɥɶɧɵɣ�
������� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� �����±������ ɢ� ɫɢɥɶɧɨɩɨɥɨɠɢɬɟɥɶɧɵɣ� �����±
������ɪɟɡɭɥɶɬɚɬ��Ɋɟɡɭɥɶɬɚɬɵ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɨɛɪɚɛɨɬɚɥɢ��Ɉ�ɡɧɚɱɢɦɨɫɬɢ�
ɪɚɡɥɢɱɢɣ� ɜ� ɝɪɭɩɩɚɯ� ɫɭɞɢɥɢ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɋɬɶɸɞɟɧɬɚ� ±� W� ɢ� ɫɬɟɩɟɧɢ�
ɜɟɪɨɹɬɧɨɫɬɢ� ±� S�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɜɡɚɢɦɨɫɜɹɡɢ� ɜɟɥɢɱɢɧ� ɨɩɪɟɞɟɥɹɥɢ�
ɤɨɷɮɮɢɰɢɟɧɬ� ɪɚɧɝɨɜɨɣ� ɤɨɪɪɟɥɹɰɢɢ� ɋɩɢɪɦɟɧɚ� ±� UV�Ɋɟɡɭɥɶɬɚɬɵ��
Ʉɨɥɢɱɟɫɬɜɨ� ,/���� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ�
ɞɨɫɬɨɜɟɪɧɨ�ɩɨɜɵɲɚɥɨɫɶ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɪɟɞɧɢɯ�ɡɧɚɱɟɧɢɣ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɵ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�ɫɪɚɜɧɟɧɢɹ��ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɟ�ɪɚɡɥɢɱɢɹ�
ɧɚɛɥɸɞɚɥɢɫɶ�ɦɟɠɞɭ���ɣ�ɢ���ɣ�ɝɪɭɩɩɚɦɢ��ɪ��������Ʉɨɧɰɟɧɬɪɚɰɢɹ�,/�
��� !�� ɩɝ�ɦɥ� ɨɩɪɟɞɟɥɢɥɚɫɶ� ɭ� ������ ɛɨɥɶɧɵɯ�� ɭ� ������� ����� ������
ɩɚɰɢɟɧɬɨɜ���ɣ����ɣ�ɢ���ɣ�ɝɪɭɩɩ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɇɚɢɦɟɧɶɲɢɣ�ɭɪɨɜɟɧɶ�
ɢɫɫɥɟɞɭɟɦɨɝɨ� ɰɢɬɨɤɢɧɚ� ɨɬɦɟɱɚɥɫɹ� ɭ� ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ�� ɱɬɨ�
ɨɬɪɚɠɚɥɨ�ɦɢɧɢɦɚɥɶɧɭɸ��ɨɬɧɨɫɢɬɟɥɶɧɨ�ɞɪɭɝɢɯ�ɝɪɭɩɩ��ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�ɋɈɀ��ɫɨɝɥɚɫɧɨ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ�ɤɚɪɬɢɧɟ�
ɛɢɨɩɬɚɬɨɜ���ɂɡɦɟɧɟɧɢɹ�,/����ɤɨɪɪɟɥɢɪɨɜɚɥɢ�ɫ�ɬɢɬɪɚɦɢ�ɋȺɌ�ɤ�&DJ$�
+��S\ORUL��ȼɨ���ɣ�ɝɪɭɩɩɟ�ɫɵɜɨɪɨɬɨɱɧɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�,/����ɧɚɪɚɫɬɚɥɚ�
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɭɪɨɜɧɸ� 3*�,,� ɢ� ɛɵɥɚ� ɜɡɚɢɦɨɫɜɹɡɚɧɚ� ɫɨ� ɫɬɚɞɢɟɣ�
ɚɬɪɨɮɢɢ� ɋɈɀ� �UV ������� ɪ!������� ɬɢɬɪɚɦɢ� ɋȺɌ� ɤ� &DJ$� +�� S\ORUL��
Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɱɢɫɥɨ�ɥɢɰ�ɫ�ɩɨɜɵɲɟɧɧɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�,/�����ɪɚɜɧɨ�ɤɚɤ�
ɢ�ɧɚɢɛɨɥɶɲɚɹ�ɟɝɨ�ɫɪɟɞɧɹɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɨɩɪɟɞɟɥɢɥɢɫɶ�ɜ���ɣ�ɝɪɭɩɩɟ��
ȼɵɹɜɥɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɫɨɱɟɬɚɥɢɫɶ�ɫ�ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ�ɬɢɬɪɚɦɢ�ɋȺɌ�
ɤ� &DJ$�+�� S\ORUL�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɦɢ� ɨ� ɜɵɫɨɤɨɣ� ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ�
+��S\ORUL�ɋɈɀ��ȼɵɜɨɞɵ��ɂɡɦɟɧɟɧɢɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɢɧɬɟɪɥɟɣɤɢɧɚ����
ɜɡɚɢɦɨɫɜɹɡɚɧɵ� ɫ� ɭɪɨɜɧɟɦ� ɩɟɩɫɢɧɨɝɟɧɨɜ�� ɬɢɬɪɨɦ� ɚɧɬɢɬɟɥ� ɤ� &DJ$�
+�� S\ORUL�� ɫɬɚɞɢɟɣ� ɚɬɪɨɮɢɢ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɟɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɫɟɪɨɥɨɝɢɱɟɫɤɨɣ�ɞɢɚɝɧɨɫɬɢɤɟ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɚɫɬɪɢɬɚ��
ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɢ�ɠɟɥɭɞɤɚ�

7+(�/(9(/6�2)�,17(5/(8.,1����$7�',6($6(6�6720$&+
/�9��0DWYHHYD��/�6��0LVFKDQLQD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��/�0��0RVLQD
2JDUHY�0RUGRYLD�6WDWH�8QLYHUVLW\��6DUDQVN��5XVVLD

,QWURGXFWLRQ��,QFLGHQFH�RI�WKH�5HSXEOLF�RI�0RUGRYLD��5XVVLD�DV�D�ZKROH��
FKURQLF� JDVWULWLV�� JDVWULF� XOFHU� UHPDLQV� KLJK�� ,W� LV� NQRZQ� WKDW� LPPXQH�
FKDQJHV�PD\� OHDG� WR� WKH� GHYHORSPHQW� RI� ERWK� GLVHDVHV�� DQG� FRQWULEXWH�
WR� WKH� SURJUHVVLRQ� DQG� FKURQLF� GLVHDVH� SURFHVV� DQG� UHVWRUH� WKH� EURNHQ�
ERG\� IXQFWLRQV� WR� DFWLYDWH� LWV� SURWHFWLYH�SRWHQWLDO�$LP�� ,GHQWLI\�SDWLHQWV�
ZLWK� FKURQLF� JDVWULWLV�� SHSWLF� XOFHU� GLVHDVH�� VHUXP� FRQFHQWUDWLRQV� RI�
LQWHUOHXNLQ�����0DWHULDOV�DQG�PHWKRGV��$Q�LQWHJUDWHG�VWXG\�RI�����SDWLHQWV�
RI�PHGLFDO� LQVWLWXWLRQV�RI�6DUDQVN�ZLWK�GLVHDVHV�JDVWURGXRGHQDO� ]RQH�� ��
JURXS� í� ��� SDWLHQWV� ZLWK� FKURQLF� QRQ�DWURSKLF� JDVWULWLV� ZLWK� SUHVHUYHG�
VHFUHWRU\�IXQFWLRQ��S+����í������JURXS�í����SDWLHQWV�ZLWK�FKURQLF�DWURSKLF�
�,�,,�VW���JDVWULWLV�ZLWK�GHFUHDVHG�VHFUHWLRQ�S+�����������3DWLHQWV�ZLWK�DFXWH�
JDVWULF�XOFHU�ZHUH�FRPELQHG�LQ�WKH�WKLUG�JURXS��Q �����7KH�FRQWURO�JURXS�
LQFOXGHG����KHDOWK\�YROXQWHHUV��VHOHFWHG�RQ�WKH�EDVLV�RI�UDQGRP�VDPSOLQJ�
ZLWKRXW�V\PSWRPV�DW�WKH�WLPH�RI�WKH�VXUYH\�JDVWURSDWRORJLL�DJJUDYDWLRQ��
%ORRG����PO��ZDV�VDPSOHG�IRU�H[DPLQDWLRQ�LQ�REWDLQLQJ�LQIRUPHG�FRQVHQW�
LQ�WKH�PRUQLQJ�RQ�DQ�HPSW\�VWRPDFK�WXEH�ZLWKRXW�SUHVHUYDWLYHV��(/,6$�

LQ�EORRG�VHUXP�OHYHOV�RI�LQWHUOHXNLQ��,/������SHSVLQRJHQ��3*��,��,,��WRWDO�
DQWLERGLHV� WR�&DJ$�+HOLFREDFWHU� S\ORUL� �6$7� WR�&DJ$�+�� S\ORUL�� XVLQJ�
NLWV�©9HFWRU�í%HVWª��J��1RYRVLELUVN���5HFRPPHQGHG�E\�WKH�PDQXIDFWXUHU�
WR� FRQVLGHU� WKH�QRUPDO� ,/����FRQFHQWUDWLRQ� LQ� WKH� VHUXP�ZLWKLQ�����SJ�
P/���3*�,�í���í����J�O���3*�,,�í������J�O��,QWHUSUHWDWLRQ�RI�WKH�UHVXOWV�RQ�
WKH�OHYHO�RI�6$7�SURYLGHG�WR�&DJ$�QHJDWLYH��GRXEWIXO��WLWHU��������ZHDN�
SRVLWLYH� ������� SRVLWLYH� ������������ DQG� VLOQRSROR]KLWHOQ\� ������������
UHVXOW��5HVXOWV� VWDWLVWLFDOO\� SURFHVVHG��7KH� VLJQL¿FDQFH� RI� GLIIHUHQFHV� LQ�
JURXSV� MXGJHG�E\� WKH�6WXGHQW�í� W�DQG� WKH�SUREDELOLW\�í�S��7R�DVVHVV� WKH�
UHODWLRQVKLS� YDOXHV� GHWHUPLQHG� 6SHDUPDQ� UDQN� FRUUHODWLRQ� FRHI¿FLHQW� í�
UV�5HVXOWV��1XPEHU�RI� ,/���� LQ� VHUXP�RI�SDWLHQWV� VXUYH\HG� VLJQL¿FDQWO\�
LQFUHDVHG� UHODWLYH� WR� WKH� DYHUDJH� YDOXHV� RI� WKH� FRQWURO� JURXS� LQ� DOO�
FRPSDULVRQ� JURXSV�� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� REVHUYHG�
EHWZHHQ�WKH���DQG���JURXSV��S���������7KH�FRQFHQWUDWLRQ�RI�,/���!��SJ�
PO�ZHUH�GHWHFWHG�LQ�������RI�SDWLHQWV��������������������RI�SDWLHQWV����
�QG�DQG���JURXSV�� UHVSHFWLYHO\��7KH�ORZHVW� OHYHO�RI� WKHVH�F\WRNLQHV�ZDV�
REVHUYHG� LQ� SDWLHQWV� RI� JURXS� ��� UHÀHFWLQJ� WKH� ORZHVW� �UHODWLYH� WR� RWKHU�
JURXSV�� WKH� VHYHULW\� RI� WKH� LQÀDPPDWRU\� SURFHVV� LQ� *0� �DFFRUGLQJ� WR�
KLVWRORJ\�RI�ELRSV\�VSHFLPHQV���&KDQJHV�LQ�,/����FRUUHODWHG�ZLWK�WKH�WLWHUV�
RI� WKH�&$7� WR�&DJ$�+�� S\ORUL�� ,Q� JURXS� ��� WKH� VHUXP� FRQFHQWUDWLRQ� RI�
,/����ZDV�JURZLQJ�LQ�SURSRUWLRQ�WR�WKH�OHYHO�RI�3*�,,�DQG�ZDV�FRUUHODWHG�
ZLWK�WKH�VWDJH�RI�DWURSK\�FRRODQW��UV� ��������S!�������6$7�WLWHUV�WR�&DJ$�
+�S\ORUL�� 0D[LPXP� QXPEHU� RI� SHUVRQV� ZLWK� DQ� LQFUHDVHG� DPRXQW� RI�
,/����� DV�ZHOO� DV� WKH� ODUJHVW� RI� LWV� DYHUDJH� FRQFHQWUDWLRQ� GHWHUPLQHG� LQ�
WKH�WKLUG�JURXS��,GHQWL¿HG�FKDQJHV�FRPELQHG�ZLWK�SRVLWLYH�WLWHUV�6$7�WR�
&DJ$�+��S\ORUL��VKRZLQJ�KLJK�OHYHOV�RI�FRQWDPLQDWLRQ�RI�+�S\ORUL�FRRODQW��
&RQFOXVLRQ�� &KDQJHV� LQ� WKH� FRQFHQWUDWLRQ� RI� ,/���� FRUUHODWHG� ZLWK� WKH�
OHYHO�RI�SHSVLQRJHQ��WLWHUV�RI�DQWLERGLHV�WR�&DJ$�+��S\ORUL��DWURSK\�VWDJH�
WKDW� DOORZV�XV� WR� UHFRPPHQG� LWV�XVH� LQ� VHURORJLFDO�GLDJQRVLV�RI� FKURQLF�
JDVWULWLV��JDVWULF�XOFHU�

ɋɉȿɅȿɈɌȿɊȺɉɂə�ɄȺɄ�ɆȿɌɈȾ�Ʌȿɑȿɇɂə�
ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɕ
Ɇ�ɇ��Ɋɭɫɬɚɦɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�Ɏ��ɏɚɤɢɦɨɜɚ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɜɹɡɚɧɚ� ɫ�
ɜɨɡɪɚɫɬɚɸɳɟɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ� ɚɥɥɟɪɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜ�
ɫɜɹɡɢ� ɫ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɨɛɫɬɚɧɨɜɤɨɣ�� ȼ� ɫɬɪɭɤɬɭɪɟ�
ɜɫɟɯ� ɛɨɥɟɡɧɟɣ� ɨɪɝɚɧɨɜ� ɞɵɯɚɧɢɢ� ɛɪɨɧɯɢɚɥɶɧɚɹ� ɚɫɬɦɚ� ɫɨɫɬɚɜɥɹɟɬ�
ɡɧɚɱɢɬɟɥɶɧɭɸ� ɱɚɫɬɶ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɫɩɟɥɟɨɬɟɪɚɩɢɢ� ɜ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɨɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɚ�ɨɰɟɧɤɚ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ�
ɢ� ɨɬɞɚɥɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɩɟɥɟɨɤɨɦɩɥɟɤɫɚ� ɧɚ�
ɛɚɡɟ�Ʌɉɍ�©Ɋɟɫɩɭɛɥɢɤɚɧɫɤɚɹ�ɛɨɥɶɧɢɰɚ�ɫɩɟɥɟɨɥɟɱɟɧɢɹª��ɝ��ɋɨɥɢɝɨɪɫɤ��
ɦɟɬɨɞɨɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ���� ɛɨɥɶɧɵɯ� ɚɬɨɩɢɱɟɫɤɨɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɨɣ�ɩɟɪɫɢɫɬɢɪɭɸɳɟɝɨ�ɬɟɱɟɧɢɹ�ɥɟɝɤɨɣ�ɢ�ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�
ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��Ƚɪɭɩɩɨɣ�ɫɪɚɜɧɟɧɢɹ�ɹɜɢɥɢɫɶ����ɩɚɰɢɟɧɬɨɜ�
�ɚɧɚɥɨɝɢɱɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɛɪɨɧɯɢɬɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɥɨɠɢɬɟɥɶɧɵɣ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�
ɥɟɱɟɧɢɹ� ɛɵɥ� ɞɨɫɬɢɝɧɭɬ� ɭ� ������� Ⱥɧɚɥɢɡ� ɫɬɟɩɟɧɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɨɤɚɡɚɥ�� ɱɬɨ� ɩɨɫɥɟ� ɤɭɪɫɚ� ɫɩɟɥɟɨɥɟɱɟɧɢɹ� ������ ɛɨɥɶɧɵɯ�
ɜɵɩɢɫɵɜɚɟɬɫɹ�ɫɨ�ɡɧɚɱɢɬɟɥɶɧɵɦ�ɭɥɭɱɲɟɧɢɟɦ��ɫ�ɭɥɭɱɲɟɧɢɟɦ�í�������
ɢ������í�ɫ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ�ɭɥɭɱɲɟɧɢɟɦ��ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɣ�ɷɮɮɟɤɬ�
ɩɨɥɭɱɟɧ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɬɨɩɢɱɟɫɤɨɣ� ɮɨɪɦɨɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ�
ɥɟɝɤɨɣ� ɢ� ɫɪɟɞɧɟɣ� ɬɹɠɟɫɬɢ� ɬɟɱɟɧɢɹ� �������� ɩɪɢ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɦ�
ɬɟɱɟɧɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɜ� ɨɬɥɢɱɢɢ� ɨɬ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɛɪɨɧɯɢɬɨɦ�� ɗɮɮɟɤɬ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɩɨɞɬɜɟɪɠɞɚɥɫɹ�
ɪɟɡɭɥɶɬɚɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɮɭɧɤɰɢɢ� ɜɧɟɲɧɟɝɨ� ɞɵɯɚɧɢɹ�� Ʉ� ɤɨɧɰɭ�
ɤɭɪɫɚ� ɫɩɟɥɟɨɥɟɱɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɢ� ɫɩɢɪɨɝɪɚɦɦɵ� ɭɜɟɥɢɱɢɜɚɥɢɫɶ��
ɀȿɅ�±�ɧɚ���í�����ɈɎȼ��í�ɧɚ���í�����ɉɈɋ�ɧɚ��í�����ɆɈɋ���ɧɚ�
��í����� ɆɈɋ��� í� ɧɚ� �������� ɆɈɋ��� ɧɚ� ��í����ɋɩɟɥɟɨɥɟɱɟɧɢɟ�
ɩɨɡɜɨɥɢɥɨ�ɫɭɳɟɫɬɜɟɧɧɨ�ɭɦɟɧɶɲɢɬɶ�ɭ�ɛɨɥɶɧɵɯ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ�
�ɜ� ������ ɪɚɡɚ�� ɨɛɴɟɦ� ɛɚɡɢɫɧɨɣ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɢ�� Ⱥɧɚɥɢɡ�
ɨɬɞɚɥɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɞɨɫɬɢɝɚɟɦɵɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɫɩɟɥɟɨɥɟɱɟɧɢɹ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɫɨɯɪɚɧɹɟɬɫɹ� ɨɬ� �� ɦɟɫɹɰɟɜ�
ɞɨ� ��ɯ�ɢ� ɛɨɥɟɟ� ɥɟɬ�� ɱɬɨ� ɡɚɜɢɫɟɥɨ�ɨɬ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ�ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɵ�� ȼɵɜɨɞɵ�� Ɋɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨɛ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɫɩɟɥɟɨɬɟɪɚɩɢɢ� ɜ� ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ� ɚɬɨɩɢɱɟɫɤɨɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɵ��ɱɬɨ�ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ�ɭɦɟɧɶɲɟɧɢɟɦ�ɨɛɴɟɦɚ�ɛɚɡɢɫɧɨɣ�ɬɟɪɚɩɢɢ��
ɭɜɟɥɢɱɟɧɢɟɦ� ɬɨɥɟɪɚɧɬɧɨɫɬɢ� ɤ� ɬɪɢɝɝɟɪɚɦ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɞɚɧɧɵɦɢ�
ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�
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,QWURGXFWLRQ�� 5HOHYDQFH� RI� WKLV� VWXG\� LV� UHODWHG� WR� WKH� LQFUHDVLQJ�
SUHYDOHQFH� RI� DOOHUJLF� GLVHDVHV� GXH� WR� XQIDYRUDEOH� HQYLURQPHQWDO�
FRQGLWLRQV��7KH�VWUXFWXUH�RI�DOO�UHVSLUDWRU\�GLVHDVHV�DVWKPD�LV�D�VLJQL¿FDQW�
SDUW��$LP��([DPLQH� WKH� HIIHFWLYHQHVV� VSHOHRWKHUDS\� LQ� FRPSOH[� WKHUDS\�
RI�SDWLHQWV�ZLWK�EURQFKLDO�DVWKPD��0DWHULDOV�DQG�PHWKRGV��$Q�DVVHVVPHQW�
RI� WKH� LPPHGLDWH�DQG� ORQJ�WHUP�UHVXOWV�RI� WUHDWPHQW� LQ�D�KHDOWK� IDFLOLW\�
EDVHG� VSHOHRORJLFDO� ©5HSXEOLFDQ� +RVSLWDO� 6SHOHRWKHUDS\ª� �6ROLJRUVN��
E\� VXUYH\LQJ�����SDWLHQWV�ZLWK�SHUVLVWHQW� DWRSLF� DVWKPD�FXUUHQW�PLOG� WR�
PRGHUDWH�VHYHULW\�LQ�DJH�IURP����WR����\HDUV��&RPSDULVRQ�JURXS�ZHUH����
SDWLHQWV��VDPH�DJH��ZLWK�FKURQLF�EURQFKLWLV��5HVXOWV��$�SRVLWLYH�UHVXOW� LQ�
WKH�WKHUDSHXWLF�HIIHFW�RI�WKH�WUHDWPHQW�ZDV�DFKLHYHG�E\��������$QDO\VLV�RI�
WKH�HIIHFWLYHQHVV�GHPRQVWUDWHG�WKDW�DIWHU�D�FRXUVH�VSHOHRWKHUDS\�������RI�
SDWLHQWV�GLVFKDUJHG�ZLWK�D�VLJQL¿FDQW�LPSURYHPHQW��ZLWK�WKH�LPSURYHPHQW��
���� ��� DQG� ����� �� ZLWK� D� VOLJKW� LPSURYHPHQW�� 7KH� KLJKHVW� HIIHFW� ZDV
REVHUYHG�LQ�SDWLHQWV�ZLWK�DWRSLF�DVWKPD�PLOG�WR�PRGHUDWH�VHYHULW\���������
DW�D�FRQWUROOHG�FRXUVH�RI�WKH�GLVHDVH��LQ�FRQWUDVW�WR�SDWLHQWV�ZLWK�FKURQLF�
EURQFKLWLV��7KH�HIIHFW�RI�FRPELQHG�WKHUDS\�FRQ¿UPV�WKH�UHVXOWV�RI�WKH�VWXG\�
RI�UHVSLUDWRU\�IXQFWLRQ��%\�WKH�HQG�RI�VSHOHRWKHUDS\�VSLURJUDP�LQGLFDWRUV�
LQFUHDVHG�� 9&�DW� �������� )(9��� ��í����� �í���� 3,&�� 026��íE\�
��í����� ��í��� RQ�0()5����0()5������í� �����6SHOHRWKHUDS\� KDV�
VLJQL¿FDQWO\�UHGXFHG�LQ�SDWLHQWV�ZLWK�EURQFKLDO�DVWKPD��������WLPHV��WKH�
DPRXQW�RI�EDVLF�GUXJ�WKHUDS\��$QDO\VLV�RI�ORQJ�WHUP�UHVXOWV�VKRZHG�WKDW�
WKH�REWDLQHG�UHVXOW�VSHOHRWKHUDS\�WKHUDSHXWLF�HIIHFW�ODVWV�IURP���PRQWKV�WR�
��\HDUV�RU�PRUH��ZKLFK�GHSHQGHG�RQ�WKH�VHYHULW\�RI�DVWKPD��&RQFOXVLRQ��
7KH�UHVXOWV�VKRZ�WKH�HIIHFWLYHQHVV�VSHOHRWKHUDS\� LQ� WUHDWPHQW� IRU�DWRSLF�
DVWKPD��DV�HYLGHQFHG�E\�WKH�GHFOLQH�LQ�EDVLF�WKHUDS\��LQFUHDVH�WROHUDQFH�WR�
GLVHDVH�DQG�WULJJHUV�GDWD�G\QDPLF�LQVWUXPHQWDO�H[DPLQDWLRQ�

ɈɋɈȻȿɇɇɈɋɌɂ�ɉɈɉɍɅəɐɂɃ�Ɍ�ɅɂɆɎɈɐɂɌɈȼ��
ɋɈȾȿɊɀȺɓɂɏ�)DV�ɂ�&&5��ɊȿɐȿɉɌɈɊɕ��ȼ�
ɉȿɊɂɎȿɊɂɑȿɋɄɈɃ�ɄɊɈȼɂ�ɉȺɐɂȿɇɌɈȼ�ɋ�
ɏɊɈɇɂɑȿɋɄɈɃ�ɈȻɋɌɊɍɄɌɂȼɇɈɃ�ȻɈɅȿɁɇɖɘ�ɅȿȽɄɂɏ�
Ⱥ�ȼ��Ʉɚɪɩɭɱɨɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱥ�Ƚ��Ʉɚɞɭɲɤɢɧ�
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɇɢɧɫɤ��
Ɋɟɫɩɭɛɥɢɤɚ�Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɚɹ� ɨɛɫɬɪɭɤɬɢɜɧɚɹ� ɛɨɥɟɡɧɶ� ɥɟɝɤɢɯ� �ɏɈȻɅ��
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ�ɪɟɚɤɰɢɟɣ�ɥɟɝɨɱɧɨɣ�
ɬɤɚɧɢ�ɜ�ɨɬɜɟɬ�ɧɚ�ɞɟɣɫɬɜɢɟ�ɢɧɝɚɥɢɪɭɟɦɵɯ�ɱɚɫɬɢɰ�ɢɥɢ�ɝɚɡɨɜ��Ʉɭɪɟɧɢɟ�
ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɢɡɭɱɟɧɧɵɦ� ɮɚɤɬɨɪɨɦ� ɪɢɫɤɚ� ɏɈȻɅ�� ɨɞɧɚɤɨ�� ɭ�
ɧɟɤɭɪɹɳɢɯ�ɥɢɰ�ɬɚɤɠɟ�ɜɨɡɦɨɠɧɨ�ɪɚɡɜɢɬɢɟ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɨɝɪɚɧɢɱɟɧɢɹ�
ɫɤɨɪɨɫɬɢ�ɜɨɡɞɭɲɧɨɝɨ�ɩɨɬɨɤɚ��Ɍɟɪɚɩɢɹ�ɏɈȻɅ�ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�
ɧɨɫɢɬ��ɛɨɥɶɲɟɣ�ɱɚɫɬɶɸ��ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�
ɡɚɦɟɞɥɢɬɶ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɉɨɷɬɨɦɭ� ɩɪɨɞɨɥɠɚɸɬ�
ɢɡɭɱɚɬɶɫɹ�ɦɟɯɚɧɢɡɦɵ�ɟɝɨ�ɪɚɡɜɢɬɢɹ��ɉɨɥɚɝɚɸɬ��ɱɬɨ�ɜ�ɨɫɧɨɜɟ�ɩɚɬɨɝɟɧɟɡɚ�
ɥɟɠɢɬ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɣ� ɩɪɨɰɟɫɫ� ɜ� ɥɟɝɤɢɯ�� ɞɢɫɛɚɥɚɧɫ� ɜ� ɫɢɫɬɟɦɟ�
ɩɪɨɬɟɚɡɵ�ɚɧɬɢɩɪɨɬɟɚɡɵ��ɨɤɢɫɥɢɬɟɥɶɧɵɣ�ɫɬɪɟɫɫ�ɢ�ɧɚɪɭɲɟɧɢɟ�ɛɚɥɚɧɫɚ�
ɦɟɠɞɭ� ɚɩɨɩɬɨɡɨɦ� ɤɥɟɬɨɤ� ɢ� ɢɯ� ɩɪɨɥɢɮɟɪɚɰɢɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ� ɢɡɦɟɧɟɧɢɹ� )DV�� ɢ� ɋɋ5��
ɫɨɞɟɪɠɚɳɢɯ� ɥɢɦɮɨɰɢɬɨɜ� ɜ� ɨɛɳɟɣ� ɩɨɩɭɥɹɰɢɢ� ɥɢɦɮɨɰɢɬɨɜ� ɤɪɨɜɢ�
ɭ� ɤɭɪɹɳɢɯ� ɢ� ɧɟɤɭɪɹɳɢɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ� ɨɛɫɬɪɭɤɬɢɜɧɨɣ�
ɛɨɥɟɡɧɶɸ� ɥɟɝɤɢɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ�
ɭɱɚɫɬɢɟ� ��� ɧɟɤɭɪɹɳɢɣ� ɩɚɰɢɟɧɬ� ɫ� ɏɈȻɅ�� ��� ɤɭɪɹɳɢɯ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɏɈȻɅ�����ɧɟɤɭɪɹɳɢɯ�ɡɞɨɪɨɜɵɯ�ɥɸɞɟɣ�ɢ����ɡɞɨɪɨɜɵɣ�ɤɭɪɢɥɶɳɢɤ��Ʉ�
ɧɟɤɭɪɹɳɢɦ�ɦɵ�ɨɬɧɨɫɢɥɢ�ɥɸɞɟɣ��ɤɨɬɨɪɵɟ�ɜɵɤɭɪɢɥɢ�ɜ�ɬɟɱɟɧɢɟ�ɠɢɡɧɢ�
ɦɟɧɟɟ� ���� ɫɢɝɚɪɟɬ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɏɈȻɅ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɲɤɚɥɭ� &$7� �&23'�$VVHVVPHQW� 7HVW�� ɨɰɟɧɨɱɧɵɣ� ɬɟɫɬ�
ɩɨ�ɏɈȻɅ���Ⱥɧɚɥɢɡ�ɩɨɩɭɥɹɰɢɣ�ɥɢɦɮɨɰɢɬɨɜ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɩɪɨɬɨɱɧɨɦ�
ɰɢɬɨɦɟɬɪɟ�&\WRPLFV�)&�����Ⱦɥɹ�ɤɚɠɞɨɣ�ɩɪɨɛɵ�ɭɱɢɬɵɜɚɥɢ�ɧɟ�ɦɟɧɟɟ�
��� ���� ɤɥɟɬɨɤ�� ɉɨ� ɩɨɤɚɡɚɬɟɥɹɦ� ɩɪɹɦɨɝɨ� �)6&�� ɢ� ɛɨɤɨɜɨɝɨ� �66&��
ɫɜɟɬɨɪɚɫɫɟɢɜɚɧɢɹ� ɜɵɞɟɥɹɥɢ� ɪɟɝɢɨɧ� ɥɢɦɮɨɰɢɬɨɜ�� ȼ� ɩɪɟɞɟɥɚɯ� ɷɬɨɝɨ�
ɪɟɝɢɨɧɚ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɩɪɨɰɟɧɬ� &'���� �ɥɢɦɮɨɰɢɬɨɜ�� ɫɨɞɟɪɠɚɳɢɯ�
ɪɟɰɟɩɬɨɪɵ� )DV��� &'��&'���� �Ɍ�ɤɥɟɬɨɤ�� ɢɦɟɸɳɢɯ� )DV�ɪɟɰɟɩɬɨɪɵ���
&'��&'���� �ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɯ� Ɍ�ɥɢɦɮɨɰɢɬɨɜ�� ɨɛɥɚɞɚɸɳɢɯ� )DV�
ɪɟɰɟɩɬɨɪɚɦɢ���ɋɋ5����ɥɢɦɮɨɰɢɬɨɜ��ɫɨɞɟɪɠɚɳɢɯ�&&5��ɪɟɰɟɩɬɨɪɵ���
&'��&&5��� �Ɍ�ɤɥɟɬɨɤ�� ɨɛɥɚɞɚɸɳɢɯ� ɪɟɰɟɩɬɨɪɚɦɢ� &&5��� ɤɥɟɬɨɤ� ɜ�
ɨɛɳɟɣ�ɩɨɩɭɥɹɰɢɢ�ɥɢɦɮɨɰɢɬɨɜ��Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɏɈȻɅ�ɛɵɥɨ�
ɭɜɟɥɢɱɟɧɨ�ɨɬɧɨɫɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�)DV�ɫɨɞɟɪɠɚɳɢɯ�Ɍ�ɥɢɦɮɨɰɢɬɨɜ�

ɢ�Ɍ�ɤɥɟɬɨɤ��ɢɦɟɸɳɢɯ�ɪɟɰɟɩɬɨɪɵ�&&5���ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɡɞɨɪɨɜɵɦɢ�
ɥɸɞɶɦɢ�� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɮɚɤɬɨɪɚ� ɤɭɪɟɧɢɹ�� ɍ� ɧɟɤɭɪɹɳɢɯ� ɛɨɥɶɧɵɯ�
ɏɈȻɅ� ɩɪɨɰɟɧɬ� &'����� &'��&'���� ɢ� &'��&'���� ɥɢɦɮɨɰɢɬɨɜ�
ɜɵɲɟ�� ɱɟɦ� ɭ� ɤɭɪɹɳɢɯ� ɩɚɰɢɟɧɬɨɜ�� ɍ� ɛɨɥɶɧɵɯ� ɫ� ɜɵɪɚɠɟɧɧɵɦ� ɢ�
ɪɟɡɤɨ� ɜɵɪɚɠɟɧɧɵɦ� ɫɧɢɠɟɧɢɟɦ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� �ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
&$7�ɬɟɫɬɚ�� ɨɰɟɧɨɱɧɨɝɨ� ɬɟɫɬɚ� ɩɨ� ɏɈȻɅ�� ɨɬɧɨɫɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
Ɍ�ɥɢɦɮɨɰɢɬɨɜ�� ɨɛɥɚɞɚɸɳɢɯ� )DV�ɪɟɰɟɩɬɨɪɚɦɢ�� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɵɲɟ��
ɱɟɦ� ɭ� ɛɨɥɶɧɵɯ� ɏɈȻɅ� ɫ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ� ɢ� ɭɦɟɪɟɧɧɵɦ� ɫɧɢɠɟɧɢɟɦ�
ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ��ɍɫɬɚɧɨɜɥɟɧɚ�ɨɛɪɚɬɧɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɫɜɹɡɶ�ɫɪɟɞɧɟɣ�
ɫɢɥɵ�ɦɟɠɞɭ� ɩɪɨɰɟɧɬɨɦ�ɋ'��&'���� ɢ� &'��&&5��� ɥɢɦɮɨɰɢɬɨɜ� ɭ�
ɤɭɪɢɥɶɳɢɤɨɜ� ɫ� ɏɈȻɅ� ɢ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɭɦɟɪɟɧɧɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�
ɫɜɹɡɶ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɷɬɢɯ� ɤɥɟɬɨɤ� ɭ� ɤɭɪɹɳɢɯ� ɡɞɨɪɨɜɵɯ�
ɥɸɞɟɣ��ȼɵɜɨɞɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɛɧɚɪɭɠɟɧɵ�
ɦɨɥɟɤɭɥɹɪɧɨ�ɤɥɟɬɨɱɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ� ɏɈȻɅ� ɭ� ɤɭɪɹɳɢɯ� ɢ�
ɧɟɤɭɪɹɳɢɯ�ɥɸɞɟɣ�
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,QWURGXFWLRQ�� &KURQLF� REVWUXFWLYH� SXOPRQDU\� GLVHDVH� �&23'�� LV�
FKDUDFWHUL]HG� E\� SDWKRORJLFDO� LQÀDPPDWRU\� UHDFWLRQ� RI� SXOPRQDU\�
IDEULF� LQ� UHVSRQVH� WR� DFWLRQ� RI� LQKDODWHG� SDUWLFOHV� RU� JDVHV�� 6PRNLQJ� LV�
WKH�PRVW�VWXGLHG�ULVN�IDFWRU�RI�&23'��KRZHYHU�DW�QRQ�VPRNLQJ�SHUVRQV�
DOVR�SRVVLEO\�GHYHORSPHQW�RI�FKURQLF�UHVWULFWLRQ�RI�VSHHG�RI�DQ�DLU�VWUHDP��
&23'�WKHUDS\�DW�WKH�SUHVHQW�VWDJH�KDV��PRVWO\��V\PSWRPDWLF�FKDUDFWHU�DQG�
GRHVQ¶W�DOORZ�WR�VORZ�GRZQ�GLVHDVH�SURJUHVVLQJ��7KHUHIRUH�PHFKDQLVPV�RI�
LWV�GHYHORSPHQW�FRQWLQXH�WR�EH�VWXGLHG��%HOLHYH�WKDW�LQÀDPPDWRU\�SURFHVV�
LV�WKH�FRUQHUVWRQH�RI�WKH�SDWKRJHQHVLV�LQ�OXQJV��DQ�LPEDODQFH�LQ�SURWHDVH�
DQWL�SURWHDVH� V\VWHP�� DQ� R[LGL]LQJ� VWUHVV� DQG� EDODQFH� YLRODWLRQ� EHWZHHQ�
DSRSWR]\� FDJHV� DQG� WKHLU� SUROLIHUDWLRQ�$LP�7KH� VWXG\� ZDV� XQGHUWDNHQ�
WR� DVVHVV� WKH� TXDQWLWDWLYH� FKDQJHV� LQ� )DV�� DQG� &&5��FRQWDLQLQJ�
7�O\PSKRF\WHV� LQ� VPRNLQJ� DQG� QHYHU� VPRNLQJ� SDWLHQWV� ZLWK� FKURQLF�
REVWUXFWLYH�SXOPRQDU\�GLVHDVH��0DWHULDOV� DQG�PHWKRGV�:H�H[DPLQHG����
QRQ�VPRNHUV�ZLWK�&23'�����VPRNHUV�ZLWK�&23'�����KHDOWK\�QRQ�VPRNHUV�
DQG����KHDOWK\�VPRNHUV��)RU�DQDO\VLV�RI� O\PSKRF\WHV�VXEW\SHV� WKH�ÀRZ�
F\WRPHWU\�PHWKRG�ZDV�XVHG�5HVXOWV�7KHUH�ZDV�DQ�LQFUHDVH�LQ�EORRG�7�FHOOV�
H[SUHVVLQJ�UHFHSWRUV�)DV�DQG�7�O\PSKRF\WHV�FRQWDLQLQJ�UHFHSWRUV�&&5��LQ�
&23'�SDWLHQWV�WKDQ�LQ�KHDOWK\�VXEMHFWV�LUUHVSHFWLYH�RI�VPRNLQJ�VWDWXV��7KH�
SHUFHQWDJH�RI�&'�����&'��&'����DQG�&'��&'����O\PSKRF\WHV�ZDV�
VLJQL¿FDQWO\�KLJKHU� LQ�EORRG�RI�QRQ�VPRNLQJ�SDWLHQWV�ZLWK�&23'�ZKHQ�
FRPSDUHG�WR�&23'�VPRNHUV��3DWLHQWV�ZLWK�KLJK�DQG�YHU\�KLJK�LPSDFW�OHYHO�
RI�&23'�RQ�KHDOWK�VWDWXV��E\�WKH�UHVXOWV�RI�&$7��&23'�$VVHVVPHQW�7HVW��
KDG�VLJQL¿FDQWO\�KLJKHU�SURSRUWLRQ�RI�7�FHOOV�FRQWDLQLQJ�UHFHSWRUV�)DV�WKDQ�
SDWLHQWV�ZLWK�ORZ�DQG�PHGLXP�LPSDFW�OHYHO��:H�DOVR�REVHUYHG�D�VLJQL¿FDQW�
QHJDWLYH�FRUUHODWLRQ�RI�WKH�SHUFHQWDJH�RI�&'��&'����DQG�&'��&&5���
O\PSKRF\WHV� LQ� VPRNLQJ�&23'�VXEMHFWV� DQG�SRVLWLYH� FRUUHODWLRQ�RI� WKH�
SURSRUWLRQ� RI� WKHVH� FHOOV� LQ� KHDOWK\� VPRNHUV��&RQFOXVLRQ�$V� D� UHVXOW� RI�
WKH�FRQGXFWHG�UHVHDUFK�PROHFXODU�DQG�FHOOXODU�IHDWXUHV�RI�GHYHORSPHQW�RI�
+2%/�DUH�IRXQG�LQ�VPRNHUV�DQG�QRQ�VPRNLQJ�SHRSOH�

ɈɐȿɇɄȺ�ȻɂɈɅɈȽɂɑȿɋɄɈȽɈ�ȼɈɁɊȺɋɌȺ��
ɉɋɂɏɈɗɆɈɐɂɈɇȺɅɖɇɈȽɈ�ɋɌȺɌɍɋȺ��ɄȺɑȿɋɌȼȺ�
ɀɂɁɇɂ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɌȿɊɆɂɇȺɅɖɇɈɃ�ɋɌȺȾɂȿɃ�
ɏɊɈɇɂɑȿɋɄɈɃ�ɉɈɑȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ
Ʉ��ȼ��ɋɤɜɨɪɰɨɜɚ��ȿ��Ɇ��ɇɟɥɸɛɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ��ȼ��Ʉɨɧɨɜɚɥɨɜɚ
Ʉɢɪɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ʉɢɪɨɜ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɏɪɨɧɢɱɟɫɤɚɹ�ɩɨɱɟɱɧɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��ɏɉɇ��±�ɫɢɧɞɪɨɦ��
ɪɚɡɜɢɜɚɸɳɢɣɫɹ�ɜɫɥɟɞɫɬɜɢɟ�ɭɦɟɧɶɲɟɧɢɹ�ɱɢɫɥɚ�ɢ�ɢɡɦɟɧɟɧɢɹ�ɮɭɧɤɰɢɢ�
ɧɟɮɪɨɧɨɜ�� ɱɬɨ�ɩɪɢɜɨɞɢɬ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɷɤɫɤɪɟɬɨɪɧɨɣ�ɢ� ɫɟɤɪɟɬɨɪɧɨɣ�
ɮɭɧɤɰɢɢ�ɩɨɱɟɤ��ɤɨɬɨɪɵɟ�ɧɟ�ɦɨɝɭɬ�ɛɨɥɶɲɟ�ɩɨɞɞɟɪɠɢɜɚɬɶ�ɧɨɪɦɚɥɶɧɵɣ�
ɝɨɦɟɨɫɬɚɡ�� ɇɚɛɥɸɞɚɟɬɫɹ� ɪɚɡɜɢɬɢɟ� ɫɤɥɟɪɨɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ��
ɡɚɩɭɫɬɟɜɚɧɢɟ� ɤɥɭɛɨɱɤɨɜ� ɢ� ɝɢɩɟɪɬɪɨɮɢɹ� ɨɫɬɚɜɲɢɯɫɹ� ɧɟɮɪɨɧɨɜ�� ȼ�
ɨɪɝɚɧɢɡɦɟ� ɧɚɤɚɩɥɢɜɚɸɬɫɹ� ɚɡɨɬɢɫɬɵɟ� ɲɥɚɤɢ�� ɧɚɪɭɲɚɟɬɫɹ� ɜɨɞɧɨ�
ɷɥɟɤɬɪɨɥɢɬɧɵɣ� ɛɚɥɚɧɫ�� Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ� ɧɚɪɭɲɟɧɢɹ� ɨɤɚɡɵɜɚɸɬ�
ɜɥɢɹɧɢɟ� ɧɚ� ɫɤɨɪɨɫɬɶ� ɩɨɫɬɚɪɟɧɢɹ� ɨɪɝɚɧɢɡɦɚ�� ɩɫɢɯɨ�ɷɦɨɰɢɨɧɚɥɶɧɵɣ�
ɫɬɚɬɭɫ� ɢ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ�
ɛɢɨɥɨɝɢɱɟɫɤɢɣ� ɜɨɡɪɚɫɬ�� ɩɫɢɯɨ�ɷɦɨɰɢɨɧɚɥɶɧɵɣ� ɫɬɚɬɭɫ�� ɤɚɱɟɫɬɜɨ�
ɠɢɡɧɢ�ɭ�ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɟɪɦɢɧɚɥɶɧɨɣ� ɫɬɚɞɢɟɣ�ɯɪɨɧɢɱɟɫɤɨɣ�ɩɨɱɟɱɧɨɣ�
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ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɥɭɱɚɟɦɨɣ�ɬɟɪɚɩɢɢ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɧɟɮɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɬɞɟɥɟɧɢɹ�
Ʉɢɪɨɜɫɤɨɣ� ɨɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� ���� ɱɟɥɨɜɟɤ�� ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ������������ɥɟɬ��ɢɡ�ɤɨɬɨɪɵɯ����ɱɟɥɨɜɟɤ�ɩɨɥɭɱɚɸɬ�ɝɟɦɨɞɢɚɥɢɡ��
ɫ� ɞɢɚɝɧɨɡɨɦ� ©Ɍɟɪɦɢɧɚɥɶɧɚɹ� ɫɬɚɞɢɹ� ɯɪɨɧɢɱɟɫɤɨɣ� ɩɨɱɟɱɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢª�ɢ����ɱɟɥɨɜɟɤ�ɛɟɡ�ɬɹɠɟɥɨɣ�ɫɨɦɚɬɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ�
�ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ����������� ɥɟɬ��� Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɤɥɢɧɢɱɟɫɤɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ�ɩɚɰɢɟɧɬɨɜ��ɨɩɪɟɞɟɥɟɧɢɟ�ɭɪɨɜɧɹ�ɤɪɟɚɬɢɧɢɧɚ��ɦɨɱɟɜɢɧɵ��
ɫɤɨɪɨɫɬɢ� ɤɥɭɛɨɱɤɨɜɨɣ� ɮɢɥɶɬɪɚɰɢɢ� �ɋɄɎ��� ɫɭɬɨɱɧɨɣ� ɩɪɨɬɟɢɧɭɪɢɢ��
ɱɢɫɥɚ� ɷɪɢɬɪɨɰɢɬɨɜ�� ɭɪɨɜɧɹ� ɝɟɦɨɝɥɨɛɢɧɚ�� ɚɧɤɟɬɢɪɨɜɚɧɧɵɣ�
ɨɩɪɨɫ� �ɨɩɪɟɞɟɥɟɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɩɨ� ȼɨɣɬɟɧɤɨ�� ɬɟɫɬ�
ɋɩɢɥɛɟɪɝɚ�ɏɚɧɢɧɚ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɥɢɱɧɨɫɬɧɨɣ� ɢ� ɪɟɚɤɬɢɜɧɨɣ�
ɬɪɟɜɨɠɧɨɫɬɢ�� ɦɟɬɨɞɢɤɚ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� 6)������ Ɋɟɡɭɥɶɬɚɬɵ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɫɨɫɬɚɜɥɹɟɬ������������ɝɨɞɚ��ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɡɚɦɟɫɬɢɬɟɥɶɧɨɣ�ɬɟɪɚɩɢɢ�ɩɪɨɝɪɚɦɦɧɵɦ�ɝɟɦɨɞɢɚɥɢɡɨɦ�í�����������ɝɨɞ��
ȼɵɹɜɥɟɧ�ɩɨɜɵɲɟɧɧɵɣ�ɭɪɨɜɟɧɶ�ɚɡɨɬɟɦɢɢ�ɫ�ɤɪɟɚɬɢɧɢɧɨɦ�������������
ɦɦɨɥɶ�ɥ�� ������������� ɦɤɦɨɥɶ�ɥ��� ɫɧɢɠɟɧɢɟ� ɋɄɎ� ������������ ɦɥ�
ɦɢɧ��� ɦɚɫɫɢɜɧɚɹ� ɩɪɨɬɟɢɧɭɪɢɹ� ����������� ɝ�ɥ��� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ�
ɝɟɦɨɝɥɨɛɢɧɚ� ������������� ɝ�ɥ��� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ� ���������������
ɨɬɟɤɢ� ��������������� ɞɢɡɭɪɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ� ���������������
ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɚɹ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� ���������������
Ȼɢɨɥɨɝɢɱɟɫɤɢɣ� ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɥɹɟɬ� ����������� ɝɨɞɚ�� ɱɬɨ�
ɜɵɲɟ� ɤɚɥɟɧɞɚɪɧɨɝɨ�� ɜɵɹɜɥɟɧ� ɨɱɟɧɶ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɥɢɱɧɨɫɬɧɨɣ�
ɢ� ɭɦɟɪɟɧɧɵɣ� ɪɟɚɤɬɢɜɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ�� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɫɧɢɠɟɧɨ�
ɤɚɤ� ɩɨ� ɮɢɡɢɱɟɫɤɢɦ� �ɨɛɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� *+�� ɮɢɡɢɱɟɫɤɨɟ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� 3)�� ɪɨɥɟɜɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�� ɨɛɭɫɥɨɜɥɟɧɧɨɟ�
ɮɢɡɢɱɟɫɤɢɦ� ɫɨɫɬɨɹɧɢɟɦ� 53�� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɛɨɥɢ� %3��� ɬɚɤ� ɢ� ɩɨ�
ɩɫɢɯɨ�ɷɦɨɰɢɨɧɚɥɶɧɵɦ� ɫɨɫɬɚɜɥɹɸɳɢɦ� �ɠɢɡɧɟɧɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� 97��
ɫɨɰɢɚɥɶɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� 6)�� ɪɨɥɟɜɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��
ɨɛɭɫɥɨɜɥɟɧɧɨɟ� ɷɦɨɰɢɨɧɚɥɶɧɵɦ� ɫɨɫɬɨɹɧɢɟɦ� 5(�� ɩɫɢɯɢɱɟɫɤɨɟ�
ɡɞɨɪɨɜɶɟ�0+���Ȼɵɥɢ�ɜɵɹɜɥɟɧɵ�ɞɨɫɬɨɜɟɪɧɵɟ�ɪɚɡɥɢɱɢɹ�ɩɨ�ɮɢɡɢɱɟɫɤɨɦɭ�
ɤɨɦɩɨɧɟɧɬɭ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɟɪɦɢɧɚɥɶɧɨɣ� ɫɬɚɞɢɟɣ�
ɏɉɇ�� ɩɨɥɭɱɚɸɳɢɯ� ɝɟɦɨɞɢɚɥɢɡ� ±� ɮɢɡɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɨɤɚɡɵɜɚɟɬ�
ɦɟɧɶɲɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɪɨɥɟɜɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�� ȼɵɜɨɞɵ�� ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɫɨɫɬɚɜɥɹɟɬ������������ɝɨɞɚ��ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɩɨɥɭɱɟɧɢɹ� ɝɟɦɨɞɢɚɥɢɡɚ� ���������� ɝɨɞ��ȼɵɹɜɥɟɧɵ� ɜɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ�
ɚɡɨɬɟɦɢɢ� ɫ� ɤɪɟɚɬɢɧɢɧɨɦ�� ɥɟɝɤɚɹ� ɫɬɟɩɟɧɶ� ɚɧɟɦɢɢ�� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ��
ɨɬɟɤɢ�� ɞɢɡɭɪɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɚɹ� ɚɪɬɟɪɢɚɥɶɧɚɹ�
ɝɢɩɟɪɬɟɧɡɢɹ�� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɋɄɎ�� ɦɚɫɫɢɜɧɚɹ� ɫɭɬɨɱɧɚɹ�
ɩɪɨɬɟɢɧɭɪɢɹ�����Ȼɢɨɥɨɝɢɱɟɫɤɢɣ�ɜɨɡɪɚɫɬ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɬɟɪɦɢɧɚɥɶɧɨɣ�
ɫɬɚɞɢɟɣ� ɏɉɇ� ɫɨɫɬɚɜɥɹɟɬ� ����������� ɝɨɞɚ�� ɱɬɨ� ɩɪɟɜɵɲɚɟɬ�
ɤɚɥɟɧɞɚɪɧɵɣ�����ɍ�ɩɚɰɢɟɧɬɨɜ�ɜɵɹɜɥɟɧɚ�ɭɦɟɪɟɧɧɚɹ�ɪɟɚɤɬɢɜɧɚɹ�ɢ�ɨɱɟɧɶ�
ɜɵɫɨɤɚɹ� ɥɢɱɧɨɫɬɧɚɹ� ɬɪɟɜɨɠɧɨɫɬɶ�� ��� Ʉɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɫɧɢɠɟɧɨ�ɩɨ�ɮɢɡɢɱɟɫɤɢɦ�ɢ�ɩɫɢɯɨ�ɷɦɨɰɢɨɧɚɥɶɧɵɦ�ɫɨɫɬɚɜɥɹɸɳɢɦ����
ɍ�ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɟ�ɩɨɥɭɱɚɸɬ�ɩɪɨɝɪɚɦɦɧɵɣ�ɝɟɦɨɞɢɚɥɢɡ��ɜɵɹɜɥɟɧɨ�
ɭɦɟɧɶɲɟɧɢɟ� ɜɥɢɹɧɢɹ� ɮɢɡɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɧɚ� ɜɵɩɨɥɧɟɧɢɟ�
ɩɨɜɫɟɞɧɟɜɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�
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;�9��6NYRUWVRYD��&�0��1HOMXELQD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL�1�9��.RQRYDORYD
.LURY�6WDWH�0HGLFDO�$FDGHP\��.LURY��5XVVLD

,QWURGXFWLRQ��&KURQLF�UHQDO�IDLOXUH��&5)��í�D�V\QGURPH�WKDW�GHYHORSV�DV�
D�UHVXOW�RI�UHGXFLQJ�WKH�QXPEHU�RI�QHSKURQV�DQG�FKDQJHV�LQ�WKH�IXQFWLRQ�
�� ZKLFK� OHDGV� WR� GLVUXSWLRQ� RI� H[FUHWRU\� DQG� VHFUHWRU\� IXQFWLRQ� RI� WKH�
NLGQH\V��ZKLFK�FDQ�QR�ORQJHU�PDLQWDLQ�QRUPDO�KRPHRVWDVLV���2EVHUYHG�WKH�
GHYHORSPHQW�RI�VFOHURWLF�SURFHVVHV�]DSXVWHYDQLH�JORPHUXODU�K\SHUWURSK\�
DQG�WKH�UHPDLQLQJ�QHSKURQV��,Q�WKH�ERG\�DFFXPXODWH�QLWURXV�ZDVWH��EURNHQ�
ZDWHU�HOHFWURO\WH� EDODQFH� ��0HWDEROLF� GLVRUGHUV� DIIHFW� WKH� UDWH� RI� DJLQJ�
RI�WKH�ERG\��SV\FKR��HPRWLRQDO�VWDWXV�DQG�TXDOLW\�RI�OLIH�RI�SDWLHQWV$LP�
$VVHVV�ELRORJLFDO�DJH��SV\FKR�HPRWLRQDO�VWDWXV��TXDOLW\�RI�OLIH�LQ�SDWLHQWV�
ZLWK�HQG�VWDJH�UHQDO�GLVHDVH�DFFRUGLQJ� WR� WKH�UHFHLYHG� WKHUDS\�0DWHULDOV�
DQG�PHWKRGV��([DPLQDWLRQ�RI�SDWLHQWV�QHSKURORJ\�GHSDUWPHQW�RI�WKH�.LURY�
5HJLRQDO� +RVSLWDO� ���� SDWLHQWV�� PHDQ� DJH� ����������� \HDUV�� RI� ZKLFK�
���SHRSOH�DUH�RQ�GLDO\VLV���ZLWK�D�GLDJQRVLV�RI�©�HQG�VWDJH�FKURQLF�UHQDO�
IDLOXUH�©�DQG����SHRSOH�ZLWKRXW�VHYHUH�VRPDWLF�SDWKRORJ\��PHDQ�DJH����
�������� V��� ,W� ZDV� D� FOLQLFDO� H[DPLQDWLRQ� RI� SDWLHQWV�� GHWHUPLQDWLRQ� RI�
FUHDWLQLQH�� XUHD�� JORPHUXODU� ¿OWUDWLRQ� UDWH� �*)5��� GDLO\� SURWHLQXULD�� WKH�
QXPEHU�RI�HU\WKURF\WHV��KHPRJORELQ� OHYHO�� WKH�SROOHG�VXUYH\���GHWHFWLRQ�
RI�ELRORJLFDO�DJH�E\�9R\WHQNR�WHVW�6SLHOEHUJ�+DQLQD�WR�LGHQWLI\�SHUVRQDO�
DQG�UHDFWLYH�DQ[LHW\�� WKH�HVWLPDWLRQ�SURFHGXUH�TXDOLW\�RI� OLIH�RI�6)í����

5HVXOWV�'XUDWLRQ�RI�GLVHDVH�LV������������\HDUV��GXUDWLRQ�RI�VXEVWLWXWLRQ�
WKHUDS\�SURJUDP�KHPRGLDO\VLV�±�����������\HDU��5HYHDOHG�HOHYDWHG�OHYHOV�
RI�FUHDWLQLQH�ZLWK�D]RWHPLD�������������PPRO�O���������������PPRO�O���
GHFUHDVHG� *)5� ������������ PO�PLQ��� PDVVLYH� SURWHLQXULD� �����������
J�O���UHGXFHG�KHPRJORELQ��������������J�O���SDLQ����������������HGHPD�
��������������� GLVRUGHUV� GL]XULFHVNLH� ��������������� V\PSWRPDWLF�
K\SHUWHQVLRQ� ���������������%LRORJLFDO�DJH�RI�SDWLHQWV�ZDV������������
\HDU��ZKLFK�LV�DERYH�WKH�FDOHQGD��UHYHDOHG�D�YHU\�KLJK�OHYHO�RI�SHUVRQDO�DQG�
PRGHUDWH�UHDFWLYH�DQ[LHW\��GHFUHDVHG�TXDOLW\�RI�OLIH�ERWK�SK\VLFDO��JHQHUDO�
KHDOWK� *+�� SK\VLFDO� IXQFWLRQLQJ� 3)�� UROH� IXQFWLRQLQJ� GXH� WR� SK\VLFDO�
FRQGLWLRQ�RI�53��SDLQ�LQWHQVLW\�%3��DQG�RQ�SV\FKR�í�HPRWLRQDO�FRPSRQHQWV�
�OLIH�DFWLYLW\�97��VRFLDO�IXQFWLRQLQJ�6)��UROH�IXQFWLRQLQJ�GXH�WR�HPRWLRQDO�
VWDWH� 5(�� PHQWDO� KHDOWK� 0+��� 5HYHDOHG� VLJQL¿FDQW� GLIIHUHQFHV� LQ� WKH�
SK\VLFDO�FRPSRQHQW�RI�TXDOLW\�RI� OLIH� LQ�SDWLHQWV�ZLWK�HQG�VWDJH�FKURQLF�
UHQDO� IDLOXUH� UHFHLYLQJ�KHPRGLDO\VLV�í�SK\VLFDO�FRQGLWLRQ�KDV� OHVV�HIIHFW�
RQ�UROH�IXQFWLRQLQJ��&RQFOXVLRQ�����7KH�GXUDWLRQ�RI�LOOQHVV�LV������������
\HDUV��GXUDWLRQ�RI�KHPRGLDO\VLV� UHFHLYLQJ�����������\HDU�� UHYHDOHG�KLJK�
FUHDWLQLQH�YDOXHV�ZLWK�D]RWHPLD��PLOG�DQHPLD��SDLQ��VZHOOLQJ��GL]XULFKHVNLH�
GLVRUGHUV�� V\PSWRPDWLF� K\SHUWHQVLRQ�� VLJQL¿FDQW� *)5� GHFOLQH�� PDVVLYH�
GDLO\� SURWHLQXULD�� ��� %LRORJLFDO� DJH� LQ� SDWLHQWV� ZLWK� HQG�VWDJH� FKURQLF�
UHQDO�IDLOXUH�LV������������\HDUV��ZKLFK�H[FHHGV�WKH�FDOHQGDU�����,Q�SDWLHQWV�
UHYHDOHG�PRGHUDWH�UHDFWLYH�DQG�YHU\�KLJK�WUDLW�DQ[LHW\�����4XDOLW\�RI�OLIH�
LQ�SDWLHQWV� UHGXFHG� WKH�SK\VLFDO�DQG�SV\FKR�í�HPRWLRQDO�FRPSRQHQW�����
3DWLHQWV� ZKR� UHFHLYH� KHPRGLDO\VLV� SURJUDP� UHYHDOHG� PLQLPDO� LPSDFW�
SK\VLFDO�FRQGLWLRQ�WR�SHUIRUP�GDLO\�DFWLYLWLHV�

ɂɇɎɂɐɂɊɈȼȺɇɇɈɋɌɖ�ȼɂɊɍɋȺɆɂ�ȽȿɉȺɌɂɌȺ�ȼ�ɂ�ɋ�
ɉȺɐɂȿɇɌɈȼ�ɋ�ȻɈɅȿɁɇəɆɂ�ɉɈɑȿɄ
Ɇ�ɋ��Ȼɚɪɢɥɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�Ⱥ��ȼɢɡɟ�ɏɪɢɩɭɧɨɜɚ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɚɰɢɟɧɬɵ�� ɢɦɟɸɳɢɟ� ɏȻɉ� ɢ� ɩɨɥɭɱɚɸɳɢɟ� ɥɟɱɟɧɢɟ�
ɩɪɨɝɪɚɦɦɧɵɦ� ɝɟɦɨɞɢɚɥɢɡɨɦ�� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɫɨɛɭɸ� ɝɪɭɩɩɭ�
ɪɢɫɤɚ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɜɢɪɭɫɚɦɢ� ɝɟɩɚɬɢɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɨɩɪɟɞɟɥɢɬɶ� ɱɚɫɬɨɬɭ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ� ɇȼ9� ɢ� +&9� ɢɧɮɟɤɰɢɟɣ�
ɛɨɥɶɧɵɯ� ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɩɨɱɟɤ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɢɫɬɨɪɢɢ� ɛɨɥɟɡɧɢ� ɩɚɰɢɟɧɬɨɜ� ɧɟɮɪɨɥɨɝɢɱɟɫɤɨɝɨ�
ɨɬɞɟɥɟɧɢɹ� ȽɍɁ� ɍɈɄȻ�� ɩɪɨɯɨɞɢɜɲɢɯ� ɥɟɱɟɧɢɟ� ɜ� ɩɟɪɢɨɞ� �����
����ɝɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡ� ����� ɛɨɥɶɧɵɯ� ɧɟɮɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�
ɞɚɧɧɵɟ�ɨ�ɧɚɥɢɱɢɢ�ɜɢɪɭɫɨɜ�ɇȼ9�ɢ�+&9��ɩɨɞɬɜɟɪɠɞɺɧɧɵɟ�ɧɚɥɢɱɢɟɦ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɦɚɪɤɺɪɨɜ�� ɛɵɥɢ� ɧɚɣɞɟɧɵ� ɭ� ���� ɛɨɥɶɧɵɯ� ���������
ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ����� ɥɟɬ�� ɉɪɟɨɛɥɚɞɚɥɢ� ɠɟɧɳɢɧɵ� í� ����
��������� ɇɨɡɨɥɨɝɢɱɟɫɤɢ� ɛɨɥɶɧɵɟ� ɫ� ɩɨɞɬɜɟɪɠɞɺɧɧɵɦ� ɞɢɚɝɧɨɡɨɦ�
ɜ� ɬɟɤɭɳɭɸ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɸ� ����� ɫ� +%9� ɢ� +&9� ɢɧɮɟɤɰɢɟɣ� ɛɵɥɢ�
ɩɪɟɞɫɬɚɜɥɟɧɵ� ɯɪɨɧɢɱɟɫɤɢɦ� ɝɥɨɦɟɪɭɥɨɧɟɮɪɢɬɨɦ� ±� ��� ���������
ɚɧɨɦɚɥɢɟɣ�ɪɚɡɜɢɬɢɹ�ɩɨɱɟɤ�ɫ�ɜɬɨɪɢɱɧɵɦ�ɯɪɨɧɢɱɟɫɤɢɦ�ɩɢɟɥɨɧɟɮɪɢɬɨɦ�
í�����������Ȼɵɥɢ�ɢ�ɩɚɰɢɟɧɬɵ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�+&9�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦ�
ɝɥɨɦɟɪɭɥɨɧɟɮɪɢɬɨɦ� ±� �� �������� ɏɪɨɧɢɱɟɫɤɚɹ� ɛɨɥɟɡɧɶ� ɩɨɱɟɤ� ɜ�
ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ� �������� ɛɵɥɚ� 9� ɫɬɚɞɢɢ�� ɍ� ������
ɩɚɰɢɟɧɬɨɜ� ɛɵɥ� ɜɵɹɜɥɟɧ� ɯɪɨɧɢɱɟɫɤɢɣ� ɜɢɪɭɫɧɵɣ� ɝɟɩɚɬɢɬ� ȼ�� ɜ� ɮɚɡɟ�
ɢɧɬɟɝɪɚɰɢɢ�±������Ɇɚɪɤɺɪɵ�+&9�ɜɵɹɜɥɹɥɢɫɶ�ɜ�������ɫɥɭɱɚɟɜ��ɢɡ�ɧɢɯ�
ɜ�������ɨɬɦɟɱɟɧɚ�ɮɚɡɚ�ɪɟɩɥɢɤɚɰɢɢ��ȼ������ɨɛɧɚɪɭɠɟɧɵ�ɦɚɪɤɺɪɵ�+%9�
ɢ�+&9��Ⱦɥɹ�ɨɰɟɧɤɢ�ɚɤɬɢɜɧɨɫɬɢ�ɜɢɪɭɫɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɚɧɚɥɢɡɢɪɨɜɚɥɫɹ�
ɛɢɨɯɢɦɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɤɪɨɜɢ�� ɐɢɬɨɥɢɬɢɱɟɫɤɢɣ� ɫɢɧɞɪɨɦ� ɜɵɹɜɥɟɧ�
ɭ� ������ ɛɨɥɶɧɵɯ�� ɩɨɜɵɲɟɧɢɟ� ɫɨɫɬɚɜɥɹɥɨ� ɨɬ� �� ɞɨ� �� ɧɨɪɦ�� ɍ� ����
ɛɨɥɶɧɵɯ� ɨɬɦɟɱɚɥɫɹ� ɯɨɥɟɫɬɚɬɢɱɟɫɤɢɣ� ɫɢɧɞɪɨɦ� ɫ� ɩɨɜɵɲɟɧɢɟɦ�ȽȽɌɉ�
ɢ�ɓɎ�ɞɨ�ɞɜɭɯ�ɧɨɪɦ��ɍ��������ɨɬɦɟɱɚɥɚɫɶ�ɭɦɟɪɟɧɧɚɹ�ɝɟɩɚɬɨɦɟɝɚɥɢɹ��
ȼɵɜɨɞɵ�� ��� ɂɧɮɢɰɢɪɨɜɚɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɧɟɮɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�
ɜɢɪɭɫɚɦɢ� ɝɟɩɚɬɢɬɨɜ� ȼ� ɢ� ɋ� ɫɨɫɬɚɜɥɹɟɬ� ������� ��� Ȼɨɥɶɲɚɹ� ɱɚɫɬɶ�
ɩɚɰɢɟɧɬɨɜ�ɢɦɟɥɢ�ɯɪɨɧɢɱɟɫɤɭɸ�ɛɨɥɟɡɧɶ�ɩɨɱɟɤ�9�ɫɬ��ɢ�ɩɨɥɭɱɚɥɢ�ɁɉɌ��
���ȼ�ɫɬɪɭɤɬɭɪɟ�ɜɢɪɭɫɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɩɪɟɨɛɥɚɞɚɸɬ�ɛɨɥɶɧɵɟ��ɢɦɟɸɳɢɟ�
ɇȼ9�ɢɧɮɟɤɰɢɸ�� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɮɚɡɟ� ɢɧɬɟɝɪɚɰɢɢ�� Ȼɨɥɶɧɵɟ� ɫ�
+&9�ɢɧɮɟɤɰɢɟɣ� ɫɨɫɬɚɜɢɥɢ� ������� ɢɡ� ɤɨɬɨɪɵɯ� ������ ɧɚɯɨɞɢɥɢɫɶ�
ɜ� ɪɟɩɥɢɤɚɬɢɜɧɨɣ� ɮɚɡɟ� ɜɢɪɭɫɧɨɝɨ� ɩɪɨɰɟɫɫɚ�� ��� ɍ� ɩɨɞɚɜɥɹɸɳɟɝɨ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɩɚɰɢɟɧɬɨɜ� ɨɬɫɭɬɫɬɜɭɸɬ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ� ɩɪɢɡɧɚɤɢ�
ɚɤɬɢɜɧɨɫɬɢ�ɜɢɪɭɫɧɨɝɨ�ɩɪɨɰɟɫɫɚ�

025%,',7<�2)�3$7,(176�:,7+�.,'1(<�',6($6(�%<�
+(3$7,7,6�%�$1'�&
0�6��%DULONR
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��0�$��9L]H�&KULS\QRYD
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ��3DWLHQWV�ZLWK�&.'�UHFHLYLQJ�KHPRGLDO\VLV��DUH�D�VSHFLDO�ULVN�
JURXS�RI�PRUELGLW\�E\�KHSDWLWLV�YLUXVHV��$LP��7R�GHWHUPLQH�WKH�IUHTXHQF\�
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RI�PRUELGLW\�E\�+%9�DQG�+&9�LQIHFWLRQV�DW�SDWLHQWV�ZLWK�NLGQH\�GLVHDVH��
0DWHULDOV� DQG� PHWKRGV�� 7KH� KLVWRULHV� RI� GLVHDVH� RI� SDWLHQWV� ZKR� KDG�
EHHQ�WUHDWHG�DW�QHSKURORJLF�GHSDUWPHQW�RI� WKH�UHJLRQ�FOLQLFDO�KRVSLWDO�RI�
8O\DQRYVN�IURP������WR������\HDUV�ZHUH�DQDO\]HG��5HVXOWV��7KH�GDWD�RI�
SUHVHQFH�RI�YLUDO�KHSDWLWLV�SURYHG�E\�WKH�SUHVHQFH�RI�DSSURSULDWH�PDUNHUV�
ZHUH�IRXQG�LQ�������������FDVHV�RI�������7KH�PLGGOH�DJH�ZDV������\HDUV��
:RPHQ�GRPLQDWHG�í��������������3DWLHQWV�ZLWK�WKH�FRQ¿UPHG�GLDJQRVLV�
RI�+%9�DQG�+&9�LQIHFWLRQV�DW�WKH�FXUUHQW�KRVSLWDOL]DWLRQ������KDG�FKURQLF�
JORPHUXORQHSKULWLV�í�������������WKH�DEQRUPDOLW\�RI�GHYHORSPHQW�RI�WKH�
NLGQH\V�ZLWK� VHFRQGDU\� FKURQLF� S\HORQHSKULWLV� í� ��� ������ DV� WKH�PDLQ�
FDXVHV� RI� &.'�� 7KHUH� ZHUH� SDWLHQWV� ZLWK� +&9� í� DVVRFLDWHG� FKURQLF�
JORPHUXORQHSKULWLV�í������������,Q�WKH�PDMRULW\����������FKURQLF�NLGQH\�
GLVHDVH�ZDV� ¿IWK� VWDJH�� ������ RI� SDWLHQWV� KDG� FKURQLF� YLUDO� KHSDWLWLV�%�
LQ�WKH�LWHJUDWLRQ�SKDVH�í������0DUNHUV�RI�+&9�LQIHFWLRQ�ZHUH�GHWHFWHG�
LQ� ������RI� FDVHV�� LQ�ZKLFK� ������ZHUH� DZDUGHG� SKDVH� RI� UHSOLFDWLRQ��
$W� WKH� VDPH� WLPH�PDUNHUV� RI�+%9� DQG�+&9� LQIHFWLRQV�ZHUH� REVHUYHG�
DW������RI�SDWLHQWV��7KH�ELRFKHPLFDO�DQDO\VLV�RI�EORRG�ZDV�DQDO\]HG� WR�
DVVHVV�WKH�DFWLYLW\�RI�WKH�YLUDO�SURFHVV��&\WRO\WLF�V\QGURPH�ZDV�GLDJQRVHG�
LQ��������RI�SDWLHQWV�DQG�UDQJHG�IURP���WR���VWDQGDUGV������RI�SDWLHQWV�KDG�
FKROHVWDWLF�V\QGURPH�ZLWK�LQFUHDVHG�**7�DQG�DONDOLQH�SKRVSKDWDVH�XS�WR�
WZR�VWDQGDUGV��������RI�SDWLHQWV�KDG�PRGHUDWH�KHSDWRPHJDO\��&RQFOXVLRQ��
���0RUELGLW\�RI�SDWLHQWV�RI�QHSKURORJLFDO�SUR¿OH�E\�YLUXVHV�KHSDWLWLV�%�DQG�
&�LV�����������0RVW�RI�WKH�SDWLHQWV�KDG�FKURQLF�NLGQH\�GLVHDVH�RI�¿IWK�VWDJH�
DQG�UHFHLYHG�KHPRGLDO\VLV�����3DWLHQWV�ZLWK�+%9�LQIHFWLRQ��SULPDULO\�LQ�WKH�
LQWHJUDWLRQ�SKDVH��SUHYDLOHG�LQ�WKH�VWUXFWXUH�RI�WKH�YLUDO�GLVHDVH��3DWLHQWV�
ZLWK�+&9�LQIHFWLRQ�ZHUH��������LQ�ZKLFK�������ZHUH�LQ�WKH�UHSOLFDWLYH�
SKDVH�RI�YLUDO� SURFHVV�� ���7KHUH�ZHUH�QR�ELRFKHPLFDO�PDUNHUV�RI� DFWLYH�
YLUDO�SURFHVV�LQ�WKH�YDVW�PDMRULW\�RI�SDWLHQWV�

ȼɅɂəɇɂȿ�ȽɍɆȺɌȺ�ɆȺȽɇɂə�ɇȺ�ɗɄɋɄɊȿɌɈɊɇɍɘ�
ɎɍɇɄɐɂɘ�ɉɈɑȿɄ�ȼ�ɇɈɊɆȿ�ɂ�ɉɊɂ�ȼɈɁȾȿɃɋɌȼɂɂ�
ɂɋɄɍɋɋɌȼȿɇɇɈɃ�ɋɂɅɕ�ɌəɀȿɋɌɂ
ɇ�Ɉ��Ⱥɜɪɚɦɟɧɤɨ��ȼ�ɗ��Ɍɢɯɚɧɨɜɚ��ȿ�ɇ��Ɂɚɣɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɇ��Ɂɚɣɰɟɜɚ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨɢɫɤ� ɩɪɟɩɚɪɚɬɨɜ� ɫ� ɞɢɭɪɟɬɢɱɟɫɤɢɦ� ɢ� ɫɚɥɭɪɟɬɢɱɟɫɤɢɦ�
ɞɟɣɫɬɜɢɟɦ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɜɚɠɧɵɯ� ɡɚɞɚɱ� ɫɨɜɪɟɦɟɧɧɨɣ�
ɮɚɪɦɚɤɨɥɨɝɢɢ�� ɇɚɲ� ɜɵɛɨɪ� ɨɫɬɚɧɨɜɢɥɫɹ� ɧɚ� ɝɭɦɢɧɨɜɵɯ� ɜɟɳɟɫɬɜɚɯ�
ɩɟɥɨɢɞɚɯ�� ɉɪɟɞɫɬɨɹɥɨ� ɢɡɭɱɢɬɶ� ɜɥɢɹɧɢɟ� ɝɭɦɚɬɚ� ɦɚɝɧɢɹ� ɧɚ�
ɜɵɞɟɥɢɬɟɥɶɧɭɸ� ɮɭɧɤɰɢɸ� ɩɨɱɟɤ�� ȼ� ɧɚɲɢ� ɞɧɢ� ɭɱɟɧɵɟ� ɜɫɟ� ɛɨɥɶɲɟ�
ɜɧɢɦɚɧɢɹ�ɭɞɟɥɹɸɬ�ɚɧɚɥɢɡɭ�ɜɥɢɹɧɢɹ�ɢɫɤɭɫɫɬɜɟɧɧɨɣ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɧɚ�
ɠɢɜɵɟ�ɨɪɝɚɧɢɡɦɵ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɟɫɶɦɚ�ɢɧɬɟɪɟɫɧɵɦ�
ɢɫɫɥɟɞɨɜɚɬɶ�ɷɮɮɟɤɬ�ɝɭɦɚɬɚ�ɦɚɝɧɢɹ�ɧɚ�ɷɤɫɤɪɟɬɨɪɧɭɸ�ɮɭɧɤɰɢɸ�ɩɨɱɟɤ�
ɧɚ�ɮɨɧɟ�ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɫɢɥɵ� ɬɹɠɟɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�
ɜɥɢɹɧɢɟ�ɝɭɦɚɬɚ�ɦɚɝɧɢɹ�ɧɚ�ɷɤɫɤɪɟɬɨɪɧɭɸ�ɮɭɧɤɰɢɸ�ɩɨɱɟɤ�ɤɪɵɫ�ɜ�ɧɨɪɦɟ�
ɢ�ɩɪɢ�ɜɨɡɞɟɣɫɬɜɢɢ�ɢɫɤɭɫɫɬɜɟɧɧɨɣ�ɫɢɥɵ�ɬɹɠɟɫɬɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ� ɛɟɥɵɯ� ɛɟɫɩɨɪɨɞɧɵɯ� ɩɨɥɨɜɨɡɪɟɥɵɯ�
ɤɪɵɫɚɯ� ɨɛɨɟɝɨ� ɩɨɥɚ�� ɋɧɚɱɚɥɚ� ɢɫɫɥɟɞɨɜɚɥɚɫɶ� ɞɢɭɪɟɬɢɱɟɫɤɚɹ�
ɢ� ɫɚɥɭɪɟɬɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɝɭɦɚɬɚ� ɦɚɝɧɢɹ� ɜ� ɯɪɨɧɢɱɟɫɤɢɯ�
ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɫ� ɩɨɞɤɨɠɧɵɦ� ɜɜɟɞɟɧɢɟɦ� ɩɪɟɩɚɪɚɬɚ� ɧɚ� ɮɨɧɟ� ���ɨɣ�
ɜɨɞɧɨɣ� ɧɚɝɪɭɡɤɢ�� Ɂɚɬɟɦ� ɩɪɢ� ɩɨɦɨɳɢ� ɰɟɧɬɪɢɮɭɝɢ� ɭɥɶɬɪɚɤɨɪɨɬɤɨɝɨ�
ɪɚɞɢɭɫɚ� ɫ� ɡɚɤɪɟɩɥɟɧɧɵɦɢ� ɧɚ� ɧɟɣ� ɢɡɨɝɧɭɬɵɦɢ� ɤɥɟɬɤɚɦɢ�ɩɟɧɚɥɚɦɢ�
ɞɥɹ� ɠɢɜɨɬɧɵɯ� �ɫ� ɰɟɥɶɸ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɭɞɚɥɟɧɢɹ� ɨɬ� ɰɟɧɬɪɚ�
ɩɨɱɟɱɧɨɣ� ɨɛɥɚɫɬɢ�� ɜɵɩɨɥɧɹɥɫɹ� ɫɥɟɞɭɸɳɢɣ� ɷɬɚɩ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɩɨ�
ɢɡɭɱɟɧɢɸ� ɜɨɡɞɟɣɫɬɜɢɹ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɫɢɥɵ� ɬɹɠɟɫɬɢ� ɧɚ� ɨɪɝɚɧɢɡɦ�
ɠɢɜɨɬɧɵɯ��Ɍɪɟɬɶɢɦ�ɷɬɚɩɨɦ�ɩɪɨɜɨɞɢɥɢɫɶ�ɷɤɫɩɟɪɢɦɟɧɬɵ�ɩɨ�ɢɡɭɱɟɧɢɸ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɟɩɚɪɚɬɚ� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɫɢɥɵ�
ɬɹɠɟɫɬɢ�ɧɚ�ɮɨɧɟ����ɨɣ�ɜɨɞɧɨɣ�ɧɚɝɪɭɡɤɢ��ɉɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɩɪɟɩɚɪɚɬɚ�ɢ�
ɢɥɢ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɠɢɜɨɬɧɵɟ�ɩɨɦɟɳɚɥɢɫɶ�ɜ�ɨɛɦɟɧɧɵɟ�
ɤɥɟɬɤɢ�ɧɚ����ɱ��ɩɨ�ɢɫɬɟɱɟɧɢɢ�ɤɨɬɨɪɵɯ�ɫɨɛɪɚɧɧɚɹ�ɦɨɱɚ�ɚɧɚɥɢɡɢɪɨɜɚɥɚɫɶ�
ɢ� ɩɨɞɜɟɪɝɚɥɚɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɸ�� Ɉɩɪɟɞɟɥɹɥɚɫɶ� ɷɤɫɤɪɟɰɢɹ� ɜɨɞɵ��
ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɧɚɬɪɢɹ�ɢ�ɤɚɥɢɹ�ɦɟɬɨɞɨɦ�ɩɥɚɦɟɧɧɨɣ�
ɮɨɬɨɦɟɬɪɢɢ�ɧɚ�ɉȺɀ����ɤɪɟɚɬɢɧɢɧɚ�±�ɮɨɬɨɷɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ�
ɦɟɬɨɞɨɦ�ɧɚ�ɄɎɄ���Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�
ɩɪɢ�ɩɨɞɤɨɠɧɨɦ�ɜɜɟɞɟɧɢɢ�ɨɩɵɬɧɵɦ�ɠɢɜɨɬɧɵɦ�ɝɭɦɚɬɚ�ɦɚɝɧɢɹ�ɜ�ɞɨɡɟ�
��ɦɝ�ɤɝ� ɨɬɦɟɱɚɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ�ɞɢɭɪɟɡɚ�ɢ�ɧɚɬɪɢɣɭɪɟɡɚ�
ɜ�ɨɩɵɬɧɨɣ�ɝɪɭɩɩɟ�ɧɚ������ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ�±�ɧɚ�������ɤɚɥɢɣɭɪɟɡ�ɩɪɢ�
ɷɬɨɦ�ɫɧɢɠɚɥɫɹ�ɧɚ������S�������ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɚɧɚɥɢɡ�ɞɟɣɫɬɜɢɹ�ɝɭɦɚɬɚ�
ɦɚɝɧɢɹ� ɧɚ� ɜɵɞɟɥɢɬɟɥɶɧɭɸ�ɮɭɧɤɰɢɸ� ɩɨɱɟɤ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɩɪɟɩɚɪɚɬ� ɜ�
ɞɨɡɟ���ɦɝ�ɤɝ�ɨɤɚɡɵɜɚɥ�ɜɵɪɚɠɟɧɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɜɵɜɟɞɟɧɢɟ�ɜɨɞɵ��ɧɚɬɪɢɹ�
ɢ�ɤɪɟɚɬɢɧɢɧɚ�ɩɨɱɤɚɦɢ�ɫ�ɦɨɱɨɣ��ɩɪɨɹɜɥɹɹ�ɩɪɢ�ɷɬɨɦ�ɤɚɥɢɣɫɛɟɪɟɝɚɸɳɢɟ�
ɫɜɨɣɫɬɜɚ��ȼ�ɩɪɨɜɟɞɟɧɧɵɯ�ɧɚɦɢ�ɪɚɧɟɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɛɵɥ�ɨɬɪɚɛɨɬɚɧ�
ɨɩɬɢɦɚɥɶɧɵɣ�ɪɟɠɢɦ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ɫɬɢɦɭɥɢɪɭɸɳɢɣ�

ɜɵɞɟɥɢɬɟɥɶɧɭɸ�ɮɭɧɤɰɢɸ�ɩɨɱɟɤ��Ɍɚɤɢɦ�ɪɟɠɢɦɨɦ�ɫɬɚɥɨ�ɜɨɡɞɟɣɫɬɜɢɟ�
ɢɫɤɭɫɫɬɜɟɧɧɨɣ�ɫɢɥɵ�ɬɹɠɟɫɬɢ��J�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɜɟɤɬɨɪɚ�ɰɟɧɬɪɨɛɟɠɧɨɝɨ�
ɭɫɤɨɪɟɧɢɹ� ɤ� ɩɨɱɤɚɦ� ɠɢɜɨɬɧɨɝɨ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɫɥɟɞɭɸɳɢɣ� ɷɬɚɩ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɩɪɨɯɨɞɢɥ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɚɧɧɨɝɨ� ɪɟɠɢɦɚ�� Ƚɭɦɚɬ�
ɦɚɝɧɢɹ��ɜɜɟɞɟɧɧɵɣ�ɤɪɵɫɚɦ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɟɪɟɞ����ɬɢ�ɦɢɧɭɬɧɵɦ�
ɨɩɬɢɦɚɥɶɧɵɦ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ� �J� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ�
ɜɟɤɬɨɪɚ� ɰɟɧɬɪɨɛɟɠɧɨɝɨ� ɭɫɤɨɪɟɧɢɹ� ɤ� ɩɨɱɤɚɦ� ɠɢɜɨɬɧɨɝɨ�� ɜ� ��ɣ� ɱɚɫ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� ɜɵɡɜɚɥ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ�
ɧɚɬɪɢɣɭɪɟɡɚ� ɜ� ɨɩɵɬɧɨɣ� ɝɪɭɩɩɟ� ɧɚ� ����� ɩɚɪɚɥɥɟɥɶɧɨ� ɨɬɦɟɱɚɥɨɫɶ�
ɪɟɡɤɨɟ�ɭɝɧɟɬɟɧɢɟ�ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ�±�ɧɚ�������S�������ɞɢɭɪɟɡ�ɩɪɢ�ɷɬɨɦ�
ɢɡɦɟɧɹɥɫɹ�ɧɟɞɨɫɬɨɜɟɪɧɨ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜ���ɣ�ɱ�ɭ�ɨɩɵɬɧɨɣ�ɝɪɭɩɩɵ�
ɠɢɜɨɬɧɵɯ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ� ɭɝɧɟɬɟɧɢɟ� ɤɥɭɛɨɱɤɨɜɨɣ� ɮɢɥɶɬɪɚɰɢɢ� ɢ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�ɭɫɢɥɟɧɢɟ�ɤɚɧɚɥɶɰɟɜɨɣ�ɪɟɚɛɫɨɪɛɰɢɢ��ɱɬɨ�ɧɟ�ɩɪɢɜɟɥɨ�
ɤ�ɞɨɫɬɨɜɟɪɧɵɦ�ɢɡɦɟɧɟɧɢɹɦ�ɜ�ɩɨɱɟɱɧɨɣ�ɷɤɫɤɪɟɰɢɢ�ɜɨɞɵ��Ɉɞɧɚɤɨ�ɡɚ����
ɱ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ�ɜ�ɩɨɱɟɱɧɨɣ�
ɷɤɫɤɪɟɰɢɢ�ɜɨɞɵ�ɭ�ɨɩɵɬɧɵɯ�ɠɢɜɨɬɧɵɯ��ɧɚ������ɢ�ɧɚɬɪɢɹ��ɧɚ��������
ɉɚɪɚɥɥɟɥɶɧɨ� ɫ� ɷɬɢɦ� ɨɬɦɟɱɚɥɨɫɶ� ɭɝɧɟɬɟɧɢɟ� ɤɚɥɢɣɭɪɟɡɚ� ɧɚ� ���� ɢ�
ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ� ɧɚ� ������ ȼɵɜɨɞɵ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɝɭɦɚɬ� ɦɚɝɧɢɹ� ɜ�
ɯɪɨɧɢɱɟɫɤɢɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɜ�ɞɨɡɟ���ɦɝ�ɤɝ�ɡɚ����ɱɚɫɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɫɬɢɦɭɥɢɪɨɜɚɥ� ɞɢɭɪɟɡ�� ɫɚɥɭɪɟɡ� ɢ� ɤɪɟɚɬɢɧɢɧɭɪɟɡ� ɡɚ� ɫɱɟɬ� ɭɫɢɥɟɧɢɹ�
ɤɥɭɛɨɱɤɨɜɨɣ� ɮɢɥɶɬɪɚɰɢɢ� ɢ� ɭɝɧɟɬɟɧɢɹ� ɤɚɧɚɥɶɰɟɜɨɣ� ɪɟɚɛɫɨɪɛɰɢɢ� ɜ�
ɧɟɮɪɨɧɚɯ� ɩɨɱɟɤ�� ɨɛɥɚɞɚɥ� ɤɚɥɢɣɫɛɟɪɟɝɚɸɳɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� Ƚɭɦɚɬ�
ɦɚɝɧɢɹ� ɜ� ɚɧɚɥɨɝɢɱɧɨɣ� ɞɨɡɟ� ɧɚ� ɮɨɧɟ� ɜɨɡɞɟɣɫɬɜɢɹ� ɪɚɞɢɚɥɶɧɵɯ�
ɭɫɤɨɪɟɧɢɣ�ɡɚ����ɱ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɭɜɟɥɢɱɢɜɚɥ�ɞɢɭɪɟɡ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɡɚ� ɫɱɟɬ� ɫɧɢɠɟɧɢɹ� ɤɚɧɚɥɶɰɟɜɨɣ� ɪɟɚɛɫɨɪɛɰɢɢ� ɢɨɧɨɜ� ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ��
ɤɥɭɛɨɱɤɨɜɚɹ�ɮɢɥɶɬɪɚɰɢɹ�ɩɪɢ�ɷɬɨɦ�ɨɫɬɚɜɚɥɚɫɶ�ɭɝɧɟɬɟɧɧɨɣ�
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,QWURGXFWLRQ��6HDUFK�GUXJV�ZLWK�GLXUHWLF�DQG�VDOXUHWLF�DFWLRQ�LV�RQH�RI�WKH�
LPSRUWDQW�WDVNV�RI�PRGHUQ�SKDUPDFRORJ\��2XU�FKRLFH�KDV�VWRSSHG�RQ�KXPLF�
VXEVWDQFHV�LQ�SHORLGV��+DG�WR�H[DPLQH�WKH�LPSDFW�RI�KXPDWH�PDJQHVLXP�WR�
WKH�H[FUHWRU\�IXQFWLRQ�RI�WKH�NLGQH\V��$W�WKH�VDPH�WLPH�UHVHDUFK�QRZDGD\V�
PRUH�DQG�PRUH�DWWHQWLRQ� WR� WKH�DQDO\VLV�RI� LQÀXHQFH�RI�DUWL¿FLDO�JUDYLW\�
RQ�OLYLQJ�RUJDQLVPV��,Q�WKLV�FRQQHFWLRQ�LW�LV�YHU\�LQWHUHVWLQJ�WR�LQYHVWLJDWH�
WKH�HIIHFW�RI�KXPDWH�PDJQHVLXP�H[FUHWRU\�IXQFWLRQ�RI�WKH�NLGQH\V�DJDLQVW�
WKH� EDFNJURXQG� RI� DUWL¿FLDO� JUDYLW\�$LP�� 6WXG\� WKH� HIIHFW� RI� KXPDWH�
PDJQHVLXP�H[FUHWRU\�IXQFWLRQ�RI� WKH�NLGQH\V�RI� UDWV� LQ�QRUP�DQG�XQGHU�
LQÀXHQFH� RI� DUWL¿FLDO� JUDYLW\�0DWHULDOV� DQG� PHWKRGV�� 7KH� H[SHULPHQWV�
ZHUH�FDUULHG�RXW�RQ�RXWEUHG�UDWV�RI�ERWK�VH[HV��)LUVW�LQYHVWLJDWHG�GLXUHWLF�
DQG� VDOXUHWLF� DFWLYLW\� KXPDWH� PDJQHVLXP� LQ� FKURQLF� H[SHULPHQWV� ZLWK�
VXEFXWDQHRXV� LQWURGXFWLRQ� RI� WKH� GUXJ� RQ� WKH� EDFNJURXQG� RI� ���ZDWHU�
ORDG�� 7KHQ� ZLWK� WKH� KHOS� RI� D� FHQWULIXJH� XOWUDVKRUW� UDGLXV� DWWDFKHG� WR�
LW� FXUYHG� FHOOV� FDVHV� IRU� DQLPDOV� �ZLWK� WKH� DLP� RI� PD[LPXP� GLVWDQFH�
IURP� WKH� FHQWHU� RI� NLGQH\� DUHD��ZHUH� WKH� QH[W� VWDJH� RI� H[SHULPHQWV� RQ�
WKH� HIIHFWV� RI� DUWL¿FLDO� JUDYLW\� RQ� WKH� ERG\�RI� DQLPDOV��7KH� WKLUG� URXQG�
ZDV� FRQGXFWHG� H[SHULPHQWV� RQ� WKH� VWXG\� RI� WKH� FRPELQHG� HIIHFW� RI� WKH�
GUXJ�DQG�DUWL¿FLDO�JUDYLW\�RQ� WKH�EDFNJURXQG�RI�D����ZDWHU� ORDG��$IWHU�
GUXJ� DGPLQLVWUDWLRQ� DQG�RU� WKH� JUDYLWDWLRQDO� HIIHFWV� RI� WKH� DQLPDOV�ZHUH�
ORFDWHG� LQ� H[FKDQJH� FHOOV� IRU� ��� KRXUV�� DIWHU� ZKLFK� WKH� FROOHFWHG� XULQH�
LV� DQDO\]HG�� DQG�EHHQ� WKH� VXEMHFW�RI� UHVHDUFK��'HWHUPLQHG� WKH�H[FUHWLRQ�
RI�ZDWHU��ZDV�UHFRUGHG�FRQFHQWUDWLRQ�RI�VRGLXP�DQG�SRWDVVLXP�E\�ÀDPH�
SKRWRPHWU\�� FUHDWLQLQH� E\� SKRWRHOHFWURFRORULPHWU\� PHWKRG�5HVXOWV�� ,W�
ZDV� IRXQG� WKDW�ZLWK� VXEFXWDQHRXV� LQWURGXFWLRQ�RI� H[SHULPHQWDO� DQLPDOV�
KXPDWH�PDJQHVLXP�GRVH�RI���PJ�NJ�ZDV�REVHUYHG�D�VLJQL¿FDQW�LQFUHDVH�
GLXUHVLV�DQG�QDWUL\XUHVLV�LQ�WKH�H[SHULPHQWDO�JURXS�RQ������FUHDWLQLQXUHVLV�
í�������NDOL\XUHVLV�ZHUH�UHGXFHG�E\������S�������7KHUHIRUH��WKH�DQDO\VLV�
RI�DFWLRQV�RI�KXPDWH�PDJQHVLXP�WR�WKH�H[FUHWRU\�IXQFWLRQ�RI�WKH�NLGQH\V�
VKRZHG�WKDW�WKH�GUXJ�LQ�WKH�GRVH�RI���PJ�NJ�KDG�D�SURQRXQFHG�HIIHFW�RQ�
WKH�H[FUHWLRQ�RI�ZDWHU��VRGLXP�DQG�FUHDWLQLQH�E\�WKH�NLGQH\V�LQ�WKH�XULQH��
ZKLOH� WDNLQJ� SRWDVVLXP�VSDULQJ� SURSHUWLHV�� ,Q� RXU� SUHYLRXV� H[SHULPHQWV�
KDG� EHHQ� ZRUNHG� RXW� RSWLPDO� JUDYLWDWLRQDO� HIIHFWV�� VWLPXODWLQJ� WKH�
H[FUHWRU\� IXQFWLRQ� RI� WKH� NLGQH\V�� 7KLV� UHJLPH� KDV� EHHQ� WKH� LPSDFW� RI�
DUWL¿FLDO�JUDYLW\��J�LQ�WKH�GLUHFWLRQ�YHFWRU�RI�WKH�FHQWULIXJDO�DFFHOHUDWLRQ�WR�
WKH�NLGQH\V�DQLPDO��,Q�WKLV�UHJDUG��WKH�IROORZLQJ�VWDJH�RI�WKH�H[SHULPHQWV�
WRRN�SODFH�ZLWK�WKH�XVH�RI�WKLV�PRGH��+XPDWH�PDJQHVLXP��LQWURGXFHG�UDWV�
LPPHGLDWHO\� EHIRUH� ���PLQXWH� RSWLPDO� JUDYLWDWLRQDO� LQÀXHQFH� �J� LQ� WKH�
GLUHFWLRQ�YHFWRU�RI�WKH�FHQWULIXJDO�DFFHOHUDWLRQ�WR�WKH�NLGQH\V�DQLPDO��LQ�WKH�
��VW�KRXU�RI�WKH�H[SHULPHQWDO�SHULRG�FDXVHG�D�VOLJKW�GHFUHDVH�QDWUL\XUHVLV�
LQ�WKH�H[SHULPHQWDO�JURXS�RQ������LQ�SDUDOOHO�WKHUH�ZDV�D�VKDUS�RSSUHVVLRQ�
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RI�FUHDWLQLQXUHVLV�í�E\�������S�������GLXUHVLV�FKDQJHG�XQUHOLDEOH��7KXV��LQ�
WKH���VW�K�LQ�WKH�H[SHULPHQWDO�JURXS�RI�DQLPDOV�ZDV�UHYHDOHG�LQKLELWLRQ�RI�
JORPHUXODU�¿OWUDWLRQ�DQG�D�VOLJKW�VWUHQJWKHQLQJ�RI�WKH�WXEXODU�UHDEVRUSWLRQ�
WKDW�QRW�UHVXOWHG�LQ�VLJQL¿FDQW�FKDQJHV�LQ�UHQDO�H[FUHWLRQ�RI�ZDWHU��+RZHYHU��
RYHU����KRXUV�RI� UHVHDUFK�ZDV�D�SRVLWLYH� WUHQG� LQ� WKH� UHQDO�H[FUHWLRQ�RI�
ZDWHU�LQ�WKH�H[SHULPHQWDO�DQLPDOV�������DQG�VRGLXP���������3DUDOOHO�WR�
WKLV�ZDV�WKH�RSSUHVVLRQ�RI�NDOL\XUHVLV�WR������DQG�FUHDWLQLQXUHVLV�������
&RQFOXVLRQ��7KHUHIRUH��KXPDWH�PDJQHVLXP�LQ�FKURQLF�H[SHULPHQWV�LQ�WKH�
GRVH�RI���PJ�NJ�ZLWKLQ����KRXUV�RI� WKH�H[SHULPHQW� VWLPXODWHG�GLXUHVLV��
VDOXUHVLV� DQG� FUHDWLQLQXUHVLV� WKURXJK� LQFUHDVHG� JORPHUXODU� ¿OWUDWLRQ� DQG�
RSSUHVVLRQ� WXEXODU� UHDEVRUSWLRQ� LQ� WKH� QHSKURQV� RI� WKH� NLGQH\V�� KDG� D�
SRWDVVLXP�VSDULQJ�SURSHUWLHV��+XPDWH�PDJQHVLXP�LQ�D�VLPLODU�GRVH�RQ�WKH�
LPSDFW�RI� UDGLDO� DFFHOHUDWLRQV�RYHU����KRXUV�RI� UHVHDUFK�KDYH� LQFUHDVHG�
GLXUHVLV�PDLQO\�GXH�WR�WKH�UHGXFWLRQ�RI�WXEXODU�UHDEVRUSWLRQ�RI�VRGLXP�DQG�
SRWDVVLXP�LRQV��JORPHUXODU�¿OWUDWLRQ�WKXV�UHPDLQHG�GHSUHVVHG�

ȺɇȺɅɂɁ�ȼɅɂəɇɂə�ȽɍɆɂɇɈȼɕɏ�ȼȿɓȿɋɌȼ�ɉȿɅɈɂȾɈȼ�
ɇȺ�ɌɊȺɇɋɉɈɊɌɇɕȿ�ɉɊɈɐȿɋɋɕ�ȼ�ɆɈȾȿɅɖɇɕɏ�
ɗɄɋɉȿɊɂɆȿɇɌȺɏ
Ⱦ�Ⱥ��ɋɤɨɥɨɬɚ��Ⱦ�ɋ��Ƚɨɪɲɟɧɢɧ��ȿ�ɇ��Ɂɚɣɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɇ��Ɂɚɣɰɟɜɚ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ⱥ�ȼ��Ⱦɭɛɢɳɟɜ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɤɪɭɝ� ɚɤɬɢɜɧɵɯ� ɢ� ɦɚɥɨɬɨɤɫɢɱɧɵɯ�
ɩɪɟɩɚɪɚɬɨɜ�� ɢɦɟɸɳɢɯ� ɞɨɫɬɚɬɨɱɧɭɸ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ� ɲɢɪɨɬɭ� ɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɜ� ɥɟɱɟɧɢɢ� ɛɨɥɟɡɧɟɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɩɚɬɨɥɨɝɢɟɣ�ɩɨɱɟɤ��
ɧɟɞɨɫɬɚɬɨɱɟɧ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɚɤɬɭɚɥɶɧɨɣ�ɡɚɞɚɱɟɣ�ɹɜɥɹɟɬɫɹ�ɪɚɡɪɚɛɨɬɤɚ�
ɞɢɭɪɟɬɢɱɟɫɤɢɯ�ɩɪɟɩɚɪɚɬɨɜ�ɧɚ�ɨɫɧɨɜɟ�ɝɭɦɢɧɨɜɵɯ�ɜɟɳɟɫɬɜ�ɩɟɥɨɢɞɨɜ��ȼ�
ɛɨɥɟɟ�ɪɚɧɧɢɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ��ɩɪɨɜɟɞɟɧɧɵɯ�ɧɚ�ɤɚɮɟɞɪɟ�ɮɚɪɦɚɤɨɥɨɝɢɢ�
ɋɚɦɚɪɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�� ɛɵɥɨ�
ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɟɩɚɪɚɬ� ɝɭɦɢɧɨɜɵɯ� ɤɢɫɥɨɬ� �ȽɄ�� ɢ� ɝɭɦɚɬ� ɦɚɝɧɢɹ�
�ȽɆ�� ɜ� ɪɚɛɨɱɢɯ� ɞɨɡɚɯ� ɞɨɫɬɨɜɟɪɧɨ� ɭɜɟɥɢɱɢɜɚɸɬ� ɷɤɫɤɪɟɬɨɪɧɭɸ�
ɮɭɧɤɰɢɸ�ɩɨɱɟɤ�ɤɪɵɫ��Ⱦɚɧɧɵɣ�ɷɮɮɟɤɬ�ɛɵɥ�ɜɩɨɫɥɟɞɫɬɜɢɢ�ɩɨɞɬɜɟɪɠɞɟɧ�
ɪɟɡɭɥɶɬɚɬɚɦɢ�ɨɫɬɪɵɯ�ɨɩɵɬɨɜ��Ⱦɥɹ�ɢɡɭɱɟɧɢɹ�ɦɟɯɚɧɢɡɦɚ�ɞɟɣɫɬɜɢɹ�ȽɄ�ɢ�
ȽɆ�ɧɚ�ɤɥɟɬɨɱɧɨɦ�ɢ�ɦɟɦɛɪɚɧɧɨɦ�ɭɪɨɜɧɹɯ�ɧɚɦɢ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɦɨɞɟɥɶɧɵɟ� ɨɩɵɬɵ� ɧɚ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɦɟɦɛɪɚɧɚɯ�� ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ�
ɧɚɩɪɚɜɥɟɧɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɷɥɟɤɬɪɨɥɢɬɨɜ�� ɚɧɚɥɨɝɢɱɧɨ� ɩɟɪɟɧɨɫɭ�
ɧɚɬɪɢɹ�� ɤɚɥɢɹ�� ɤɚɥɶɰɢɹ� ɢ� ɞɪɭɝɢɯ� ɤɚɬɢɨɧɨɜ� ɜ� ɩɨɱɟɱɧɵɯ� ɤɚɧɚɥɶɰɚɯ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɞɟɣɫɬɜɢɹ� ȽɄ� ɢ� ȽɆ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɵɟ�
ɩɪɨɰɟɫɫɵ� ɜ� ɦɨɞɟɥɶɧɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɡɭɱɟɧɢɸ� ɩɨɞɜɟɪɝɥɢɫɶ� ɝɭɦɢɧɨɜɵɟ� ɤɢɫɥɨɬɵ�� ɦɚɝɧɢɟɜɵɣ� ɤɨɦɩɥɟɤɫ�
ɝɭɦɢɧɨɜɵɯ� ɤɢɫɥɨɬ� ɢ� ɧɟɮɪɨɬɨɤɫɢɱɧɵɣ� ɚɧɬɢɛɢɨɬɢɤ� ɝɟɧɬɚɦɢɰɢɧ�� ȼ�
ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɨɞɨɛɪɚɧɵ� ɨɩɬɢɦɚɥɶɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɩɪɟɩɚɪɚɬɨɜ�ɜ�ɪɚɛɨɱɢɯ�ɪɚɫɬɜɨɪɚɯ��ɚ�ɬɚɤɠɟ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ�ɦɟɯɚɧɢɡɦ�
ɞɟɣɫɬɜɢɹ�ɩɪɟɩɚɪɚɬɨɜ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɩɪɨɰɟɫɫɵ��Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɹɥɚɫɶ�
ɩɭɬɟɦ�ɩɨɫɬɚɧɨɜɤɢ�ɦɨɞɟɥɶɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɧɚ�ɨɬɪɟɡɤɚɯ�ɤɢɲɟɱɧɢɤɚ�
ɢ� ɨɬɦɵɬɵɯ� ɷɪɢɬɪɨɰɢɬɚɯ� ɛɟɥɵɯ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɤɪɵɫ�� ȼ� ��ɣ� ɝɪɭɩɩɟ�
ɫɟɪɢɣ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɢɡɭɱɚɥɫɹ� ɬɪɚɧɫɩɨɪɬ� ɢɨɧɨɜ� ɧɚɬɪɢɹ�� ��ɦ�
ɷɬɚɩɨɦ� ±� ɬɪɚɧɫɦɟɦɛɪɚɧɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɚɪɤɟɪɚ�
ɬɪɚɧɫɦɟɦɛɪɚɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ��ɚɧɢɥɢɧɨ���ɧɚɮɬɚɥɢɧ�ɫɭɥɶɮɨɧɚɬɚ�
�Ⱥɇɋ��� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɫɟɪɢɣ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ±� ɦɟɠɤɥɟɬɨɱɧɵɣ�
ɬɪɚɧɫɩɨɪɬ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɚɪɤɟɪɚ� ɦɟɠɤɥɟɬɨɱɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�
ɭɪɚɧɢɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɩɟɪɜɨɝɨ� ɷɬɚɩɚ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɜ�
ɤɨɧɬɪɨɥɟ� ɨɬɦɟɱɚɥɨɫɶ� ɧɟɩɪɟɪɵɜɧɨɟ� ɩɨɜɵɲɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɢɨɧɨɜ� ɧɚɬɪɢɹ� ɜ� ɩɪɨɛɚɯ��ȼ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɝɟɧɬɚɦɢɰɢɧ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɤɨɧɬɪɨɥɹ� ɞɨɫɬɨɜɟɪɧɨ� ɩɨɜɵɲɚɥ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɨɰɟɫɫɵ�� ȽɄ� ɧɚ�
ɮɨɧɟ� ɞɟɣɫɬɜɢɹ� ɝɟɧɬɚɦɢɰɢɧɚ� ɞɨɫɬɨɜɟɪɧɨ� ɩɨɧɢɠɚɥɢ� ɬɪɚɧɫɩɨɪɬ�
ɢɨɧɨɜ� ɧɚɬɪɢɹ� ɫ� ɜɧɭɬɪɟɧɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɢɲɤɢ� ɤ� ɧɚɪɭɠɧɨɣ� ɧɚ�
ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ���� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɝɟɧɬɚɦɢɰɢɧɚ��ɉɪɢ�ɫɨɜɦɟɫɬɧɨɦ�
ɞɟɣɫɬɜɢɢ� ȽɆ� ɢ� ɝɟɧɬɚɦɢɰɢɧɚ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɬɪɚɧɫɩɨɪɬɧɵɯ�
ɩɪɨɰɟɫɫɨɜ� ɞɨɫɬɨɜɟɪɧɨ� ɭɦɟɧɶɲɚɥɚɫɶ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɩɟɪɢɨɞɚ�
ɧɚɛɥɸɞɟɧɢɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɝɟɧɬɚɦɢɰɢɧɚ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɨɛɚ�
ɩɪɟɩɚɪɚɬɚ� ɭɫɬɪɚɧɹɸɬ� ɩɨɜɵɲɟɧɧɭɸ� ɩɪɨɧɢɰɚɟɦɨɫɬɶ� ɛɢɨɦɟɦɛɪɚɧ��
ɜɵɡɜɚɧɧɭɸ�ɝɟɧɬɚɦɢɰɢɧɨɦ��ȼɬɨɪɨɣ�ɷɬɚɩ�ɧɚɦ�ɩɨɡɜɨɥɢɥ�ɭɬɨɱɧɢɬɶ��ɤɚɤ�
ɜɥɢɹɸɬ� ɩɪɟɩɚɪɚɬɵ� ɧɚ� ɚɤɬɢɜɧɵɣ� ɬɪɚɧɫɦɟɦɛɪɚɧɧɵɣ� ɬɪɚɧɫɩɨɪɬ�Ⱥɇɋ��
ɂɡɭɱɚɥɨɫɶ� ɜɥɢɹɧɢɟ� ɢɡɭɱɚɟɦɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɧɚ� ɩɪɨɰɟɫɫɵ� ɮɢɤɫɚɰɢɢ�
ɢ� ɩɪɨɧɢɤɧɨɜɟɧɢɹ� Ⱥɇɋ� ɜ� ɷɪɢɬɪɨɰɢɬɵ�� Ƚɟɧɬɚɦɢɰɢɧ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɤɨɧɬɪɨɥɹ� ɞɨɫɬɨɜɟɪɧɨ� ɭɫɤɨɪɹɥ� ɮɢɤɫɚɰɢɸ� ɢ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ� ɡɨɧɞɚ�
ɜɧɭɬɪɶ�ɷɪɢɬɪɨɰɢɬɨɜ��ȼ�ɬɨɠɟ�ɜɪɟɦɹ�ȽɄ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɫ�ɝɟɧɬɚɦɢɰɢɧɨɦ�
ɢ�ȽɆ�ɫ�ɝɟɧɬɚɦɢɰɢɧɨɦ�ɫɧɢɠɚɥɢ�ɫɤɨɪɨɫɬɶ�ɮɢɤɫɚɰɢɢ�ɢ�ɩɪɨɧɢɤɧɨɜɟɧɢɹ�
Ⱥɇɋ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɢɡɨɥɢɪɨɜɚɧɧɵɦ�ɞɟɣɫɬɜɢɟɦ�ɝɟɧɬɚɦɢɰɢɧɚ��ȼ�ɯɨɞɟ�
��ɝɨ� ɷɬɚɩɚ� ɢɫɫɥɟɞɨɜɚɥɨɫɶ� ɜɥɢɹɧɢɟ� ɩɪɟɩɚɪɚɬɨɜ� ɧɚ� ɦɟɠɤɥɟɬɨɱɧɵɣ�
ɬɪɚɧɫɩɨɪɬ� ɭɪɚɧɢɧɚ�� ȼ� ɢɬɨɝɟ� ɝɟɧɬɚɦɢɰɢɧ� ɧɟ� ɩɪɢɜɟɥ� ɤ� ɞɨɫɬɨɜɟɪɧɵɦ�

ɢɡɦɟɧɟɧɢɹɦ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ɂɫɫɥɟɞɭɟɦɵɟ� ɤɨɦɛɢɧɚɰɢɢ�
ɩɪɟɩɚɪɚɬɨɜ� �ȽɄ�ɢ�ɝɟɧɬɚɦɢɰɢɧ��ɚ�ɬɚɤɠɟ�ȽɆ�ɢ�ɝɟɧɬɚɦɢɰɢɧ��ɬɚɤɠɟ�ɧɟ�
ɜɵɡɜɚɥɢ�ɞɨɫɬɨɜɟɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɬɪɚɧɫɩɨɪɬɚ�ɭɪɚɧɢɧɚ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�
ɜɫɟɝɨ� ɨɩɵɬɚ� ɧɚ� ɤɢɲɟɱɧɢɤɟ�� ȼɵɜɨɞɵ�� ȽɄ� ɢ� ɝɟɧɬɚɦɢɰɢɧ�� ɚ� ɬɚɤɠɟ�
ȽɆ� ɢ� ɝɟɧɬɚɦɢɰɢɧ�� ɞɨɫɬɨɜɟɪɧɨ� ɫɧɢɠɚɸɬ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɨɰɟɫɫɵ�
ɜ� ɦɨɞɟɥɶɧɵɯ� ɨɩɵɬɚɯ� ɧɚ� ɨɬɪɟɡɤɚɯ� ɬɨɧɤɨɣ� ɤɢɲɤɢ� ɤɪɵɫ� ɜ� ɫɪɚɜɧɟɧɢɢ�
ɫ� ɢɡɨɥɢɪɨɜɚɧɧɵɦ� ɞɟɣɫɬɜɢɟɦ� ɝɟɧɬɚɦɢɰɢɧɚ�� Ⱥɧɚɥɢɡ� ɞɟɣɫɬɜɢɹ� ȽɄ�
ɢ� ȽɆ� ɜ� ɤɨɦɩɥɟɤɫɟ� ɫ� ɝɟɧɬɚɦɢɰɢɧɨɦ� ɧɚ� ɰɟɥɥɸɥɹɪɧɵɣ� ɬɪɚɧɫɩɨɪɬ�
ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ�ɡɨɧɞɚ�Ⱥɇɋ�ɜ�ɦɨɞɟɥɶɧɵɯ�ɨɩɵɬɚɯ�ɧɚ�ɢɡɨɥɢɪɨɜɚɧɧɵɯ�
ɷɪɢɬɪɨɰɢɬɚɯ� ɤɪɵɫ� ɩɨɤɚɡɚɥ� ɞɨɫɬɨɜɟɪɧɨɟ� ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɝɨ�
ɬɪɚɧɫɦɟɦɛɪɚɧɧɨɝɨ� ɩɟɪɟɧɨɫɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɟɣɫɬɜɢɹ� ɝɟɧɬɚɦɢɰɢɧɚ��
ȽɄ� ɢ� ȽɆ� ɫɨɜɦɟɫɬɧɨ� ɫ� ɝɟɧɬɚɦɢɰɢɧɨɦ� ɧɚ� ɦɟɠɤɥɟɬɨɱɧɵɣ� ɬɪɚɧɫɩɨɪɬ�
ɭɪɚɧɢɧɚ� ɜ� ɦɨɞɟɥɶɧɵɯ� ɨɩɵɬɚɯ� ɧɚ� ɨɬɪɟɡɤɚɯ� ɬɨɧɤɨɣ� ɤɢɲɤɢ� ɤɪɵɫ� ɧɟ�
ɨɤɚɡɚɥɢ�ɡɧɚɱɢɦɨɝɨ�ɜɥɢɹɧɢɹ�

$1$/<6,6�2)�7+(�,03$&7�2)�+80,&�68%67$1&(6�2)�
3(/2,'6�21�7+(�75$163257�352&(66(6�,1�7+(�02'(/�
(;3(5,0(176
(�1��=DLWFHYD��'�$��6NRORWD��'�6��*RUVKHQLQ��(�1��=DLWFHYD
6FLHQWLILF�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��(�1��=DLWFHYD��
'RF0HG6FL��3URI��$�9��'XELVFKHY
�6DPDUD�6WDWH�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ�� &XUUHQWO\� WKH� UDQJH� RI� DFWLYH� DQG� WR[LF� GUXJV� KDYLQJ�
VXI¿FLHQW� WKHUDSHXWLF� EUHDGWK� DQG� HIIHFWLYHQHVV� LQ� WKH� WUHDWPHQW� RI�
GLVHDVHV� DVVRFLDWHG�ZLWK� NLGQH\� GLVHDVH�� LQVXI¿FLHQW�� ,Q� WKLV� UHJDUG�� WKH�
XUJHQW�WDVN�LV�WKH�GHYHORSPHQW�RI�D�GLXUHWLF�GUXJV�RQ�WKH�EDVLV�RI�KXPLF�
VXEVWDQFHV�RI�SHORLGV��,Q�HDUOLHU�H[SHULPHQWV�FRQGXFWHG�DW�WKH�'HSDUWPHQW�
RI�SKDUPDFRORJ\�RI� WKH�6DPDUD�VWDWH�PHGLFDO�8QLYHUVLW\�� IRXQG� WKDW� WKH�
GUXJ�KXPLF�DFLGV��+$��DQG�KXPDWH�PDJQHVLXP��*0��ZRUNLQJ� LQ�GRVHV�
VLJQL¿FDQWO\� LQFUHDVH� WKH�H[FUHWRU\� IXQFWLRQ�RI� WKH�NLGQH\V�RI� UDWV��7KLV�
HIIHFW�ZDV� VXEVHTXHQWO\� FRQ¿UPHG� E\� WKH� UHVXOWV� RI� DFXWH� H[SHULPHQWV��
7R� VWXG\� WKH� PHFKDQLVP� RI� DFWLRQ� RI� WKH� FLYLO� FRGH� DQG� RQ� *0� DQG�
FHOO�PHPEUDQH� OHYHOV�ZH�XVHG� WKH�PRGHO� H[SHULPHQWV� RQ� WKH� ELRORJLFDO�
PHPEUDQHV�� SHUIRUPLQJ� WKH�GLUHFWHG� WUDQVSRUW� RI� HOHFWURO\WHV�� VLPLODU� WR�
WKH� WUDQVIHU� RI� VRGLXP�� SRWDVVLXP�� FDOFLXP� DQG� RWKHU� LRQV� LQ� WKH� UHQDO�
WXEXOHV��$LP��$QDO\]H� WKH� DFWLRQV� RI� WKH� FLYLO� FRGH� DQG� WKH�*0�RQ� WKH�
WUDQVSRUW� SURFHVVHV� LQ� WKH� PRGHO� H[SHULPHQWV�� 0DWHULDOV� DQG� PHWKRGV��
7KH�VWXG\�KDV�EHHQ�KXPLF�DFLG��PDJQHVLXP�FRPSOH[�RI�KXPLF�DFLGV�DQG�
QHSKURWR[LF� DQWLELRWLF� JHQWDPLFLQ�� 7KH� VWXG\� ZDV� GHVLJQHG� IRU� RSWLPDO�
GUXJ�OHYHOV�LQ�ZRUNLQJ�VROXWLRQ��DQG�DQDO\]HV�WKH�PHFKDQLVP�RI�DFWLRQ�RI�
GUXJV�RQ�WKH�WUDQVSRUW�SURFHVV��7KH�ZRUN�ZDV�SHUIRUPHG�E\�WKH�VWDWHPHQW�
RI� WKH�PRGHO� H[SHULPHQWV� RQ� WKH� VHJPHQWV� RI� WKH� LQWHVWLQH� DQG�ZDVKHG�
HU\WKURF\WHV�ZKLWH�ODERUDWRU\�UDWV��,Q�WKH�¿UVW�VHULHV�RI�H[SHULPHQWV�VWXGLHG�
WKH�WUDQVSRUW�RI�VRGLXP�LRQV��WKH�VHFRQG�VWDJH�í�WUDQVPHPEUDQH�WUDQVSRUW�
XVLQJ�WRNHQ�WUDQVPHPEUDQH�WUDQVSRUW�RI���DQLOLQH���QDSKWKDOHQH�VXOIRQDWH�
�$16��� LQ� WKH� WKLUG� VHULHV�RI� H[SHULPHQWV�í� LQWHUFHOOXODU� WUDQVSRUW�XVLQJ�
WRNHQ�LQWHUFHOOXODU� WUDQVSRUW�RI�XUDQLQ��5HVXOWV��'XULQJ�WKH�¿UVW�SKDVH�RI�
H[SHULPHQWV�LQ�FRQWURO�QRWHG�WKH�FRQWLQXRXV�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�
RI� VRGLXP� LRQV� LQ� WKH� VDPSOH�� ,Q� WXUQ��JHQWDPLFLQ� UHJDUGLQJ� WKH�FRQWURO�
VLJQL¿FDQWO\�LQFUHDVHG�WUDQVSRUW�SURFHVVHV��*.�RQ�WKH�EDFNJURXQG�RI�WKH�
DFWLRQ�RI�JHQWDPLFLQ�VLJQL¿FDQWO\�GHFUHDVHG�WKH�WUDQVSRUW�RI�VRGLXP�LRQV�
IURP�WKH�LQVLGH�RI�WKH�LQWHVWLQH�WR�WKH�RXWVLGH�GXULQJ�WKH�ZKROH�H[SHULPHQW�
RQ� DYHUDJH� E\� ���� UHODWLYH� WR� WKH� LVRODWHG� DFWLRQV� RI� JHQWDPLFLQ�� 7KH�
MRLQW� DFWLRQ�RI�*0�DQG�JHQWDPLFLQ� LQWHQVLW\� RI� WUDQVSRUW� SURFHVVHV�ZDV�
VLJQL¿FDQWO\� UHGXFHG� GXULQJ� WKH� HQWLUH� SHULRG� RI� REVHUYDWLRQV� UHJDUGLQJ�
JHQWDPLFLQ�� &RQVHTXHQWO\�� ERWK� WKH� GUXJ� HOLPLQDWH� WKH� LQFUHDVHG�
SHUPHDELOLW\�RI�PHPEUDQHV�FDXVHG�ZLWK�JHQWDPLFLQ��7KH�VHFRQG�VWDJH�ZH�
KHOSHG�WR�GHWHUPLQH�WKH�HIIHFW�RI�WKH�GUXJV�RQ�WKH�DFWLYH�WUDQVPHPEUDQH�
WUDQVSRUW�$16��7KHUH�ZDV�VWXGLHG�WKH�LQÀXHQFH�RI�WKH�VWXGLHG�SUHSDUDWLRQV�
IRU� ¿[DWLRQ� SURFHVVHV� DQG� WKH� SHQHWUDWLRQ� RI�$16� LQ� WKH� HU\WKURF\WHV��
*HQWDPLFLQ� UHJDUGLQJ� WKH� FRQWURO� ZDV� VLJQL¿FDQWO\� DFFHOHUDWHG� WKH�
¿[DWLRQ� DQG� SHQHWUDWLRQ� SUREH� LQVLGH� UHG� EORRG� FHOOV��$W� WKH� VDPH� WLPH�
WKH� /HGJHU� LQ� WKH� FRPSOH[� ZLWK� JHQWDPLFLQ� DQG� *0� ZLWK� JHQWDPLFLQ�
UHGXFHG� WKH� UDWH�RI�¿[DWLRQ�DQG�SHQHWUDWLRQ�RI�$16�LQ�FRPSDULVRQ�ZLWK�
LVRODWHG�DFWLRQ�RI�JHQWDPLFLQ��,Q�WKH�WKLUG�VWDJH��ZH�LQYHVWLJDWHG�WKH�HIIHFW�
RI�GUXJV�RQ� LQWHUFHOOXODU� WUDQVSRUW�RI�XUDQLQ�� ,Q� WKH�HQG��JHQWDPLFLQ�QRW�
UHVXOWHG�LQ�VLJQL¿FDQW�FKDQJH�RI�WUDQVSRUW�SURFHVVHV��,QYHVWLJDWLRQDO�GUXJ�
FRPELQDWLRQV��+$�DQG�JHQWDPLFLQ�DV�ZHOO�DV�*0�DQG�JHQWDPLFLQ��DOVR�KDV�
QRW�FDXVHG�VLJQL¿FDQW�FKDQJHV�LQ�WUDQVSRUW�RI�XUDQLQ�WKURXJKRXW�H[SHULHQFH�
LQ�WKH�JXW��&RQFOXVLRQ��*.�DQG�JHQWDPLFLQ�DV�ZHOO�DV�*0�DQG�JHQWDPLFLQ�
VLJQL¿FDQWO\�UHGXFH�WKH�WUDQVSRUW�SURFHVVHV�LQ�WKH�PRGHO�H[SHULPHQWV�RQ�
WKH� VHJPHQWV� RI� WKH� VPDOO� LQWHVWLQH� RI� UDWV� LQ� FRPSDULVRQ�ZLWK� LVRODWHG�
DFWLRQ�RI�JHQWDPLFLQ��7KH�DQDO\VLV�RI�WKH�DFWLRQ�RI�WKH�FLYLO�FRGH�DQG�WKH�
*0� LQ� FRPSOH[�ZLWK� JHQWDPLFLQ� LQ� KHSDWRFHOOXODU� WUDQVSRUW� ÀXRUHVFHQW�
SUREH�$16�LQ�WKH�PRGHO�H[SHULPHQWV�RQ�LVRODWHG�UDW�HU\WKURF\WHV�VKRZHG�
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D�VLJQL¿FDQW�UHGXFWLRQ�RI�WKH�DFWLYH�WUDQVPHPEUDQH�WUDQVIHU�ZLWK�UHVSHFW�
WR�WKH�DFWLRQ�RI�JHQWDPLFLQ��*.�DQG�*0�LQ�FRQMXQFWLRQ�ZLWK�JHQWDPLFLQ�
LQWUDFHOOXODU�WUDQVSRUW�RI�XUDQLQ�LQ�PRGHO�H[SHULPHQWV�RQ�WKH�VHJPHQWV�RI�
WKH�VPDOO�LQWHVWLQH�RI�UDWV�GLG�QRW�KDYH�D�VLJQL¿FDQW�LPSDFW�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ȼɅɂəɇɂə�ɉɊȿɉȺɊȺɌɈȼ�ɇȺ�ɈɋɇɈȼȿ�
ɋɕɊɖə�ɋɆɈɊɈȾɂɇɕ�ɑȿɊɇɈɃ�ɂ�ɄȺɅɂɇɕ�
ɈȻɕɄɇɈȼȿɇɇɈɃ�ɇȺ�ɗɄɋɄɊȿɌɈɊɇɍɘ�ɎɍɇɄɐɂɘ�
ɉɈɑȿɄ
Ⱦ�ɋ��Ƚɨɪɲɟɧɢɧ��Ⱦ�Ⱥ��ɋɤɨɥɨɬɚ��ȿ�ɇ��Ɂɚɣɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɇ��Ɂɚɣɰɟɜɚ��
ɤ�ɮ�ɧ���ȼ�Ɇ��Ɋɵɠɨɜ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨɢɫɤ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ��ɨɛɥɚɞɚɸɳɢɯ�ɞɢɭɪɟɬɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɶɸ�� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ� ɡɚɞɚɱɟɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɮɚɪɦɚɤɨɥɨɝɢɢ�
ɢ�ɧɟɮɪɨɥɨɝɢɢ��ɋɦɨɪɨɞɢɧɚ�ɱɟɪɧɚɹ�ɢ�ɤɚɥɢɧɚ�ɨɛɵɤɧɨɜɟɧɧɚɹ�ɹɜɥɹɸɬɫɹ�
ɢɡɜɟɫɬɧɵɦɢ� ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ� ɪɚɫɬɟɧɢɹɦɢ�� ɉɥɨɞɵ� ɢ� ɥɢɫɬɶɹ� ɞɚɧɧɵɯ�
ɪɚɫɬɟɧɢɣ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬ�ɜ�ɧɚɪɨɞɧɨɣ�ɦɟɞɢɰɢɧɟ�ɞɥɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�
ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɫɛɨɪɨɜ� ɢ� ɧɚɫɬɨɟɜ�� ɉɪɟɩɚɪɚɬɵ� ɧɚ� ɨɫɧɨɜɟ� ɫɵɪɶɹ�
ɫɦɨɪɨɞɢɧɵ� ɱɟɪɧɨɣ� ɢ� ɤɚɥɢɧɵ� ɨɛɵɤɧɨɜɟɧɧɨɣ� ɨɛɥɚɞɚɸɬ� ɪɚɡɥɢɱɧɵɦɢ�
ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� Ɉɞɧɚɤɨ� ɞɚɧɧɵɟ� ɥɢɬɟɪɚɬɭɪɵ� ɨ�
ɜɥɢɹɧɢɢ� ɞɚɧɧɵɯ� ɫɪɟɞɫɬɜ� ɧɚ� ɩɨɱɟɱɧɭɸ� ɷɤɫɤɪɟɰɢɸ� ɜɨɞɵ�� ɢɨɧɨɜ� ɢ�
ɤɪɟɚɬɢɧɢɧɚ�ɟɞɢɧɢɱɧɵɟ�ɢ�ɜɟɫɶɦɚ�ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɜɥɢɹɧɢɟ� ɫɩɢɪɬɨɜɵɯ� ɢɡɜɥɟɱɟɧɢɣ� ɫɦɨɪɨɞɢɧɵ�
ɱɟɪɧɨɣ� ɢ� ɤɚɥɢɧɵ� ɨɛɵɤɧɨɜɟɧɧɨɣ� ɧɚ� ɜɵɞɟɥɢɬɟɥɶɧɭɸ� ɮɭɧɤɰɢɸ�
ɩɨɱɟɤ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɩɵɬɵ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ� ɛɟɫɩɨɪɨɞɧɵɯ�
ɩɨɥɨɜɨɡɪɟɥɵɯ�ɤɪɵɫɚɯ� ɚɥɶɛɢɧɨɫɚɯ�ɨɛɨɟɝɨ�ɩɨɥɚ�ɦɚɫɫɨɣ����í���� ɝ��ȼ�
ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɩɨɫɬɚɜɥɟɧɨ����ɫɟɪɢɣ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ��ɨɩɵɬɵ�
ɫ�ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɵɦ�ɜɜɟɞɟɧɢɟɦ�ɥɢɫɬɶɟɜ�ɫɦɨɪɨɞɢɧɵ�ɱɟɪɧɨɣ�ɧɚɫɬɨɣɤɢ�
ɧɚ�����ɷɬɚɧɨɥɟ��ɚ�ɬɚɤɠɟ�ɥɢɫɬɶɟɜ�ɤɚɥɢɧɵ�ɨɛɵɤɧɨɜɟɧɧɨɣ�ɧɚɫɬɨɣɤɢ�ɧɚ�
����ɷɬɚɧɨɥɟ�ɜ�ɞɨɡɚɯ����ɢ�����ɦɝ�ɤɝ�ɡɚ���ɱ�ɢ����ɱ�ɧɚɛɥɸɞɟɧɢɣ��ɉɪɟɩɚɪɚɬɵ�
ɞɚɜɚɥɢɫɶ�ɧɚ�ɮɨɧɟ� ���ɜɨɞɧɨɣ�ɧɚɝɪɭɡɤɢ��Ʉɨɧɬɪɨɥɟɦ� ɹɜɥɹɥɫɹ� ɪɚɫɬɜɨɪ�
ɷɬɚɧɨɥɚ� ɜ� ɪɚɡɜɟɞɟɧɢɢ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ� ɨɩɵɬɭ�� ɉɨɫɥɟ� ɜɜɟɞɟɧɢɹ�
ɩɪɟɩɚɪɚɬɚ�ɠɢɜɨɬɧɵɟ�ɩɨɦɟɳɚɥɢɫɶ�ɜ�ɨɛɦɟɧɧɵɟ�ɤɥɟɬɤɢ�ɧɚ���ɱ�ɢ����ɱ��
ɩɨ� ɢɫɬɟɱɟɧɢɢ� ɭɤɚɡɚɧɧɨɝɨ� ɫɪɨɤɚ� ɫɨɛɪɚɧɧɚɹ� ɦɨɱɚ� ɚɧɚɥɢɡɢɪɨɜɚɥɚɫɶ�
ɢ� ɩɨɞɜɟɪɝɚɥɚɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɸ�� Ɉɩɪɟɞɟɥɹɥɚɫɶ� ɷɤɫɤɪɟɰɢɹ� ɜɨɞɵ��
ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ� ɦɟɬɨɞɨɦ� ɩɥɚɦɟɧɧɨɣ� ɮɨɬɨɦɟɬɪɢɢ�� ɤɪɟɚɬɢɧɢɧɚ� ±�
ɮɨɬɨɷɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɛɵɥɨ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɜɜɟɞɟɧɢɟ�ɥɢɫɬɶɟɜ�ɫɦɨɪɨɞɢɧɵ�ɱɟɪɧɨɣ�ɧɚɫɬɨɣɤɢ�
ɧɚ� ���� ɷɬɚɧɨɥɟ� ɜ� ɞɨɡɟ� ��� ɦɝ�ɤɝ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɞɨɫɬɨɜɟɪɧɨɦɭ�
ɫɧɢɠɟɧɢɸ� ɞɢɭɪɟɡɚ� ɧɚ� ����� ɧɚɬɪɢɣɭɪɟɡɚ� ɧɚ� ���� ɢ� ɤɚɥɢɣɭɪɟɡɚ� ɧɚ�
����ɜ�ɨɩɵɬɧɨɣ�ɝɪɭɩɩɟ�ɡɚ���ɱ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɩɢɪɬɨɜɨɝɨ�
ɤɨɧɬɪɨɥɹ��ɚ�ɡɚ����ɱ�ɨɩɵɬɚ���ɞɨɫɬɨɜɟɪɧɨ�ɫɧɢɠɚɥɨ�ɩɨɱɟɱɧɭɸ�ɷɤɫɤɪɟɰɢɸ�
ɜɨɞɵ� ɧɚ� ���� ɢ� ɧɚɬɪɢɹ� ɧɚ� ���� �ɪ�������� ɉɪɢ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨɦ�
ɜɜɟɞɟɧɢɢ� ɬɨɝɨ� ɠɟ� ɩɪɟɩɚɪɚɬɚ� ɜ� ɞɨɡɟ� ���� ɦɝ�ɤɝ� ɡɚ� �� ɱ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɨɬɦɟɱɚɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨɟ�ɢɡɨɥɢɪɨɜɚɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ�ɧɚɬɪɢɣɭɪɟɡɚ�ɧɚ�
�����ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɡɚ����ɱ�ɨɩɵɬɚ�±�ɞɨɫɬɨɜɟɪɧɨ�ɜɨɡɪɚɫɬɚɥɚ�ɩɨɱɟɱɧɚɹ�
ɷɤɫɤɪɟɰɢɹ�ɜɨɞɵ�ɧɚ������ɧɚɬɪɢɹ�ɧɚ������ɤɚɥɢɹ�ɧɚ�����ɢ�ɤɪɟɚɬɢɧɢɧɚ�ɧɚ�
�����ɪ��������ɉɪɢ�ɜɜɟɞɟɧɢɢ�ɥɢɫɬɶɟɜ�ɤɚɥɢɧɵ�ɨɛɵɤɧɨɜɟɧɧɨɣ�ɧɚɫɬɨɣɤɢ�
ɧɚ� ���� ɷɬɚɧɨɥɟ� ɜ� ɞɨɡɟ� ��� ɦɝ�ɤɝ� ɨɬɦɟɱɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɞɢɭɪɟɡɚ� ɧɚ�
����� ɧɚɬɪɢɣɭɪɟɡɚ� ɧɚ� ���� ɢ� ɤɚɥɢɣɭɪɟɡɚ� ɧɚ� ���� ɜ� ɨɩɵɬɧɨɣ� ɝɪɭɩɩɟ�
ɠɢɜɨɬɧɵɯ�ɡɚ���ɱ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɩɢɪɬɨɜɨɝɨ�ɤɨɧɬɪɨɥɹ��ɚ�
ɡɚ� ���ɱ�ɨɩɵɬɚ�±�ɨɬɦɟɱɚɥɨɫɶ�ɩɨɜɵɲɟɧɢɟ�ɜɵɜɟɞɟɧɢɹ�ɩɨɱɤɚɦɢ�ɧɚɬɪɢɹ�
ɧɚ� ���� ɢ� ɤɚɥɢɹ� ɧɚ� ���� �ɪ�������� ȼɧɭɬɪɢɠɟɥɭɞɨɱɧɨɟ� ɜɜɟɞɟɧɢɟ�
ɚɧɚɥɨɝɢɱɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ� ɜ� ɞɨɡɟ� ���� ɦɝ�ɤɝ� ɞɨɫɬɨɜɟɪɧɨ� ɭɜɟɥɢɱɢɜɚɥɨ�
ɩɨɤɚɡɚɬɟɥɢ� ɞɢɭɪɟɡɚ� ɧɚ� ����� ɧɚɬɪɢɣɭɪɟɡɚ� ɧɚ� ����� ɤɚɥɢɣɭɪɟɡɚ� ɧɚ�
���� ɢ� ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ� ɧɚ� ���� ɡɚ� �� ɱ� ɨɩɵɬɧɨɝɨ� ɩɟɪɢɨɞɚ� �ɪ��������
ȼɵɜɨɞɵ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɥɢɫɬɶɟɜ�ɫɦɨɪɨɞɢɧɵ�ɱɟɪɧɨɣ�ɧɚɫɬɨɣɤɚ�ɧɚ�����
ɷɬɚɧɨɥɟ� ɜ� ɞɨɡɟ� ����ɦɝ�ɤɝ� ɩɪɨɹɜɢɥɚ� ɫɟɛɹ� ɤɚɤ� ɩɪɟɩɚɪɚɬ� ɫ� ɦɟɞɥɟɧɧɵɦ�
ɪɚɡɜɢɬɢɟɦ�ɞɢɭɪɟɬɢɱɟɫɤɨɣ�ɪɟɚɤɰɢɢ�ɢ�ɞɥɢɬɟɥɶɧɵɦ�ɞɟɣɫɬɜɢɟɦ��ȼ�ɬɨɠɟ�
ɜɪɟɦɹ� ɥɢɫɬɶɟɜ� ɤɚɥɢɧɵ� ɨɛɵɤɧɨɜɟɧɧɨɣ� ɧɚɫɬɨɣɤɚ� ɧɚ� ���� ɷɬɚɧɨɥɟ� ɜ�
ɚɧɚɥɨɝɢɱɧɨɣ�ɞɨɡɟ�ɩɪɨɹɜɢɥɚ�ɫɟɛɹ�ɤɚɤ�ɛɵɫɬɪɨ�ɢ�ɤɨɪɨɬɤɨɞɟɣɫɬɜɭɸɳɢɣ�
ɩɪɟɩɚɪɚɬ��Ⱦɚɧɧɵɟ�ɪɚɫɬɢɬɟɥɶɧɵɟ�ɫɪɟɞɫɬɜɚ�ɦɨɝɭɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɜ�
ɤɨɦɩɥɟɤɫɧɨɣ�ɬɟɪɚɩɢɢ�ɡɚɛɨɥɟɜɚɧɢɣ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ�ɤɚɤ�
ɫɥɚɛɵɟ�ɞɢɭɪɟɬɢɤɢ�

5(6($5&+�2)�,1)/8(1&(�2)�0(',&,1(6�21�7+(�%$6,6�
2)�5$:�0$7(5,$/6�2)�%/$&.�&855$17�$1'�.$/,1$�
25',1$5<�21�7+(�(;&5(725<�)81&7,21�2)�7+(�
.,'1(<6
'�6��*RUVKHQLQ��'�$��6NRORWD���(�1��=DLWFHYD
6FLHQWLILF�$GYLVRU�í�&DQG0HG6FL��$VVRF�3URI��(�1��=DLWFHYD��
&DQG)DUP6FL�9�0�5\]KRY
6DPDUD�6WDWH�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ�� 7KH� VHDUFK� IRU� PHGLFLQHV�� SRVVHVVLQJ� GLXUHWLF� DFWLYLW\��
LV� DQ� LPSRUWDQW� WDVN� RI� PRGHUQ� SKDUPDFRORJ\� DQG� QHSKURORJ\�� 5LEHV�
QLJUXP� /�� DQG� 9LEXUQXP� RSXOXV� /�� DUH� NQRZQ� PHGLFLQDO� SODQWV�� 7KH�
IUXLW� DQG� OHDYHV� RI� WKHVH� SODQWV� DUH� ZLGHO\� XVHG� LQ� IRON� PHGLFLQH� IRU�
SUHSDUDWLRQ� RI� PHGLFLQDO� IHHV� DQG� LQIXVLRQV�� 3UHSDUDWLRQV� RQ� WKH� EDVLV�
RI� UDZ� PDWHULDOV� RI� 5LEHV� QLJUXP� /�� DQG�9LEXUQXP� RSXOXV� /�� SRVVHVV�
GLIIHUHQW� SKDUPDFRORJLFDO� SURSHUWLHV��+RZHYHU�� WKH� OLWHUDWXUH� GDWD� DERXW�
WKHLU�HIIHFW�RQ�WKH�UHQDO�H[FUHWLRQ�RI�ZDWHU��LRQV��DQG�FUHDWLQLQH�VLQJOH�DQG�
FRQWURYHUVLDO��$LP��$QDO\]H�WKH�HIIHFW�RI�DOFRKRO�H[WUDFWV�5LEHV�QLJUXP�/��
DQG�9LEXUQXP�RSXOXV�/��WR�WKH�H[FUHWRU\�IXQFWLRQ�RI�WKH�NLGQH\V��0DWHULDOV�
DQG�PHWKRGV��7KH� H[SHULPHQWV�ZHUH� FRQGXFWHG� RQ� RXWEUHG� UDWV� RI� ERWK�
VH[HV��ZHLJKW����í�����7KH�VWXG\�KDV�GHOLYHUHG����VHULHV�RI�H[SHULPHQWV��
WKH�H[SHULHQFHV�ZLWK� LQWUDJDVWULF� LQWURGXFWLRQ�RI� OHDYHV�RI�5LEHV�QLJUXP�
/�� WLQFWXUH�� ���� HWKDQRO�� DQG� OHDYHV�9LEXUQXP� RSXOXV� /�� WLQFWXUH� ����
HWKDQRO�LQ�GRVHV�RI����DQG�����PJ�NJ�IRU���K�DQG����K�REVHUYDWLRQV��7KH�
GUXJV�ZHUH�JLYHQ�RQ�WKH�EDFNJURXQG�RI����ZDWHU� ORDG��&RQWURO�ZDV�WKH�
VROXWLRQ�RI�HWKDQRO�LQ�EUHHGLQJ��UHOHYDQW�H[SHULHQFH��$IWHU�WKH�GUXJ�DQLPDOV�
ZHUH�ORFDWHG�LQ�H[FKDQJH�FHOOV�IRU���K�DQG����K�DIWHU�D�VSHFL¿HG�SHULRG�RI�
FROOHFWHG�XULQH�LV�DQDO\]HG��DQG�EHHQ�WKH�VXEMHFW�RI�UHVHDUFK��'HWHUPLQHG�
WKH� H[FUHWLRQ� RI� ZDWHU�� VRGLXP� DQG� SRWDVVLXP� E\� ÀDPH� SKRWRPHWU\��
FUHDWLQLQH� �� SKRWRHOHFWURFRORULPHWU\�PHWKRG�� 5HVXOWV�� ,W� ZDV� IRXQG� WKDW�
WKH� LQWURGXFWLRQ� RI� OHDYHV� RI� 5LEHV� QLJUXP� /�� WLQFWXUH� ���� HWKDQRO� LQ�
WKH� GRVH� RI� ���PJ�NJ� FRQWULEXWHG� WR� VLJQL¿FDQW� GHFUHDVH� RI� GLXUHVLV� E\�
�����QDWUL\XUHVLV�����DQG�NDOL\XUHVLV�����LQ�WKH�H[SHULPHQWDO�JURXS�IRU�
�� K� RI� H[SHULPHQW� FRQFHUQLQJ� DOFRKRO� FRQWURO�� DQG� IRU� ��� K� H[SHULHQFH�
VLJQL¿FDQWO\�UHGXFHG�UHQDO�H[FUHWLRQ�RI�ZDWHU������DQG�VRGLXP�E\�����
�S��������,QWUDJDVWULF�LQWURGXFWLRQ�RI�WKH�VDPH�GUXJ�LQ�D�GRVH�RI�����PJ�
NJ�IRU���K�RI�H[SHULPHQW�VKRZHG�UHOLDEOH�LVRODWHG�LQFUHDVH�QDWUL\XUHVLV�E\�
�����ZKLOH�IRU����KRXUV�H[SHULHQFH�í�UHOLDEOH�LQFUHDVHG�UHQDO�H[FUHWLRQ�RI�
ZDWHU������VRGLXP������SRWDVVLXP�����DQG�FUHDWLQLQH�E\������S��������
:LWK�WKH�LQWURGXFWLRQ�RI�OHDYHV�9LEXUQXP�RSXOXV�/��WLQFWXUH�����HWKDQRO�
LQ�WKH�GRVH�RI����PJ�NJ�KDV�GHFUHDVHG�XULQH�RXWSXW�E\������QDWUL\XUHVLV�
����DQG�NDOL\XUHVLV� ���� LQ� WKH� H[SHULPHQWDO� JURXS�RI� DQLPDOV� IRU� ��K�
RI� H[SHULPHQW� FRQFHUQLQJ� DOFRKRO� FRQWURO�� DQG� IRU� ��� KRXUV� H[SHULHQFH�
í� WKHUH� ZDV� DQ� LQFUHDVH� RI� H[FUHWLRQ� E\� WKH� NLGQH\V� VRGLXP� ���� DQG�
SRWDVVLXP������S��������,QWUDJDVWULF�DGPLQLVWUDWLRQ�RI�D�VLPLODU�GUXJ�LQ�
WKH�GRVH�RI�����PJ�NJ�VLJQL¿FDQWO\�LQFUHDVHG�WKH�SHUIRUPDQFH�RI�GLXUHVLV�
E\������QDWUL\XUHVLV������NDOL\XUHVLV�����DQG�FUHDWLQLQXUHVLV����� IRU�
��K�H[SHULPHQWDO�SHULRG��S�������&RQFOXVLRQ��7KHUHIRUH��OHDYHV�RI�5LEHV�
QLJUXP�/��WLQFWXUH�����HWKDQRO�LQ�WKH�GRVH�RI�����PJ�NJ�VKRZHG�KLPVHOI�
DV�D�SURGXFW�RI�WKH�VORZ�GHYHORSPHQW�RI�WKH�GLXUHWLF�UHVSRQVH�DQG�ORQJ�
ODVWLQJ�HIIHFW��$W�WKH�VDPH�WLPH�OHDYHV�9LEXUQXP�RSXOXV�/��WLQFWXUH�����
HWKDQRO�LQ�D�VLPLODU�GRVH�VKRZHG�KLPVHOI�DV�D�TXLFN�DQG�VKRUW�DFWLQJ�GUXJ��
'DWD�KHUEDO�UHPHGLHV�FDQ�EH�XVHG�LQ�FRPSOH[�WKHUDS\�RI�GLVHDVHV�RI�WKH�
FDUGLRYDVFXODU�V\VWHP�DV�D�ZHDN�GLXUHWLFV�

ɋɈɋɌɈəɇɂȿ�ɅȿɑȿȻɇɈ�ȾɂȺȽɇɈɋɌɂɑȿɋɄɈɃ�ɉɈɆɈɓɂ�
ɉɊɂ�ɊȺɄȿ�ɀȿɅɍȾɄȺ�ȼ�ɊȿɋɉɍȻɅɂɄȿ�ɋȿȼȿɊɇȺə�ɈɋȿɌɂə�
ȺɅȺɇɂə
Ⱥ�Ɉ��Ƚɨɞɡɨɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɐ�ɋ��ɏɭɬɢɟɜ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɤ� ɠɟɥɭɞɤɚ� �Ɋɀ�� ɨɫɬɚɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɫɚɦɵɯ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜ� ɦɢɪɟ�� ȿɠɟɝɨɞɧɨ� ɜ� ɦɢɪɟ�
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ� ɩɨɱɬɢ� ���� ɬɵɫɹɱ� ɧɨɜɵɯ� ɫɥɭɱɚɟɜ� ɢ� ���� ɬɵɫɹɱ�
ɫɦɟɪɬɟɣ� ɨɬ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��ɫɦɟɪɬɧɨɫɬɢ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟɬɨɞɨɜ�ɥɟɱɟɛɧɨ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɩɪɢ� Ɋɀ� ɜ� ɪɟɫɩɭɛɥɢɤɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�����ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɟɣ�ɛɨɥɶɧɵɯ�Ɋɀ�
ɢ�ɫɜɟɞɟɧɢɣ�Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɞɢɫɩɚɧɫɟɪɚ�ɨ�ɛɨɥɶɧɵɯ�
ɫɨ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ�ɡɚ�ɩɨɫɥɟɞɧɢɟ����ɥɟɬ��Ɏɨɪɦɚ�
��� ɢ� ���Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ� ��� ɥɟɬ� ɜ� Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɦ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɦ�
ɞɢɫɩɚɧɫɟɪɟ� �ɊɈȾ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ����� ɛɨɥɶɧɵɯ� Ɋɀ�� ɜ� ɫɪɟɞɧɟɦ�
������ ɧɚ� ���� ɬɵɫɹɱ� ɧɚɫɟɥɟɧɢɹ�� ɋɨɨɬɧɨɲɟɧɢɟ� ɦɭɠɱɢɧ� ɢ� ɠɟɧɳɢɧ�
�������ȼ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�ɫɨɫɬɚɜɢɥ��������ɱɬɨ�
ɜ� ����� ɪɚɡɚ� ɛɨɥɶɲɟ�� ɍɫɪɟɞɧɟɧɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� Ɋɀ� ɜ�
ɞɢɧɚɦɢɤɟ�ɩɨ�ɩɹɬɢɥɟɬɧɢɦ�ɢɧɬɟɪɜɚɥɚɦ�ɜɵɝɥɹɞɢɬ��ɜ�����������ɝɨɞɵ�ɭ�
ɦɭɠɱɢɧ�í�������ɭ�ɠɟɧɳɢɧ�í�������ɢ�ɭ�ɨɛɨɢɯ�ɩɨɥɨɜ�������ɧɚ�����ɬɵɫ��
ɧɚɫɟɥɟɧɢɹ�� ����í����� ɝɝ��� ɭ� ɦɭɠɱɢɧ� ������ ɭ� ɠɟɧɳɢɧ� ������ ɭ� ɨɛɨɢɯ�
ɩɨɥɨɜ������ɧɚ�����ɬɵɫ��ɧɚɫɟɥɟɧɢɹ������í�����ɝɨɞɵ��ɭ�ɦɭɠɱɢɧ�í��������
ɠɟɧɳɢɧ�í�������ɢ�ɭ�ɨɛɨɢɯ�ɩɨɥɨɜ�í�������ɧɚ����� ɬɵɫ��ɧɚɫɟɥɟɧɢɹ��ȼ�
����í�����ɝɨɞɵ���ɭ�ɦɭɠɱɢɧ�í��������ɠɟɧɳɢɧ�í�������ɢ�ɭ�ɨɛɨɢɯ�ɩɨɥɨɜ�
í� ������ ɧɚ� ���� ɬɵɫ�ɧɚɫɟɥɟɧɢɹ�� ɉɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� Ɋɀ� ɜ�
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ɩɨɫɥɟɞɧɟɣ� ɩɹɬɢɥɟɬɤɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɟɪɜɨɣ� ɫɧɢɡɢɥɫɹ� ɭ� ɦɭɠɱɢɧ� ɜ�
����� ɪɚɡɚ� �ɧɚ� �������� ɭ�ɠɟɧɳɢɧ� ɜ� ����� ɪɚɡɚ� �������� ɢ� ɨɛɨɢɯ� ɩɨɥɨɜ�
ɜ� ����� ɪɚɡ� �ɧɚ� �������� Ɍɟɧɞɟɧɰɢɹ� ɤ� ɫɧɢɠɟɧɢɸ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� Ɋɀ�
ɩɪɚɤɬɢɱɟɫɤɢ�ɩɪɨɢɫɯɨɞɢɬ�ɜɨ�ɜɫɟɯ�ɫɬɪɚɧɚɯ��ɱɬɨ��ɧɚɞɨ�ɩɨɥɚɝɚɬɶ��ɫɜɹɡɚɧɨ�
ɫ�ɭɫɩɟɯɚɦɢ�ɥɟɱɟɧɢɹ�ɩɪɟɞɪɚɤɨɜɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɯɪɨɧɢɱɟɫɤɢɣ�ɝɚɫɬɪɢɬ��
ɹɡɜɟɧɧɚɹ�ɛɨɥɟɡɧɶ��ɠɟɥɭɞɤɚ��ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�ɫ�ɇHOLFREDFWHU�S\ORUL�ɢ�
ɭɥɭɱɲɟɧɢɟɦ� ɝɢɝɢɟɧɵ� ɩɢɬɚɧɢɹ� ɢ� ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ� ɧɚɫɟɥɟɧɢɹ�� ȼ� �����
ɝɨɞɭ� Ɋɀ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɨɛɳɟɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɫɨɫɬɚɜɢɥ� ����� ɢ� ɡɚɧɢɦɚɥ� ��ɟ� ɪɚɧɝɨɜɨɟ� ɦɟɫɬɨ��
Ɇɭɠɱɢɧɵ� ɫɨɫɬɚɜɢɥɢ� ������� ɢ� ɠɟɧɳɢɧɵ� �������� Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɭ�ɦɭɠɱɢɧ�ɫɨɫɬɚɜɢɥɚ�������ɭ�ɠɟɧɳɢɧ�������ɢ�ɭ�ɨɛɨɢɯ�ɩɨɥɨɜ������ɧɚ�
���� ɬɵɫɹɱ�ɧɚɫɟɥɟɧɢɹ��ȼ������ ɝɨɞɭ�Ɋɀ�ɫɨɫɬɚɜɢɥ������� ɨɫɬɚɜɚɹɫɶ�ɧɚ�
��ɦ� ɪɚɧɝɨɜɨɦ� ɦɟɫɬɟ� ɩɨɫɥɟ� ɪɚɤɚ� ɤɨɠɢ�� ɥɟɝɤɨɝɨ� ɢ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ��
Ɇɭɠɱɢɧ��������ɢ�ɠɟɧɳɢɧ���������Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɭ�ɦɭɠɱɢɧ�������
ɭ�ɠɟɧɳɢɧ������ɢ�ɭ�ɨɛɨɢɯ�ɩɨɥɨɜ������ɧɚ�����ɬɵɫɹɱ�ɧɚɫɟɥɟɧɢɹ��ȼ������
ɝɨɞɭ�ɚɤɬɢɜɧɚɹ�ɜɵɹɜɥɹɟɦɨɫɬɶ�Ɋɀ�ɫɨɫɬɚɜɢɥɚ��������ɚ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ�
ɜɟɪɢɮɢɤɚɰɢɹ�ɞɢɚɝɧɨɡɚ�ɭ��������ȼ�,í,,�ɫɬɚɞɢɢ�ɜɵɹɜɥɟɧɨ��������,,,�í�
������ ɢ� ,9� ɫɬɚɞɢɢ� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ� ��
ɥɟɬ�ɢ�ɛɨɥɟɟ�í��������ɂɡ�ɱɢɫɥɚ�ɜɩɟɪɜɵɟ�ɜɡɹɬɵɯ�ɧɚ�ɭɱɟɬ�ɧɚ���ɦ�ɝɨɞɭ�
ɠɢɡɧɢ�ɭɦɟɪɥɨ��������ɏɢɪɭɪɝɢɱɟɫɤɨɟ�ɥɟɱɟɧɢɟ�ɢɡ�ɜɧɨɜɶ�ɜɡɹɬɵɯ�ɧɚ�ɭɱɟɬ�
ɩɨɥɭɱɢɥɨ�ɬɨɥɶɤɨ��������ɚ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ�ɢ�ɤɨɦɩɥɟɤɫɧɨɟ�í�������
ɛɨɥɶɧɵɯ�� ȼ� ����� ɝɨɞɭ� ɚɤɬɢɜɧɨ� Ɋɀ� ɜɵɹɜɥɟɧ� ������ Ƚɢɫɬɨɥɨɝɢɱɟɫɤɚɹ�
ɜɟɪɢɮɢɤɚɰɢɹ�ɞɢɚɝɧɨɡɚ� ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɫɬɚɜɢɥɚ��������ɱɬɨ�ɜ�����ɪɚɡɚ�
ɛɨɥɶɲɟ�ɩɨɤɚɡɚɬɟɥɹ������ɝɨɞɚ��ȼ�,í,,�ɫɬɚɞɢɢ�ɡɚɛɨɥɟɜɚɧɢɟ�ɜɵɹɜɥɟɧɨ�ɜ�
�������,,,�í�������ɢ�,9�ɫɬɚɞɢɢ�ɜ�������ɫɥɭɱɚɟɜ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɠɢɡɧɢ���ɥɟɬ�ɢ�ɛɨɥɟɟ�í��������ɇɚ���ɦ�ɝɨɞɭ�ɫ�ɦɨɦɟɧɬɚ�ɭɫɬɚɧɨɜɥɟɧɢɹ�
ɞɢɚɝɧɨɡɚ� ɭɦɟɪɥɨ� ������� ɏɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ� ɩɨɥɭɱɢɥɢ� ɬɨɥɶɤɨ�
������ ɢɡ� ɜɫɟɯ� ɜɡɹɬɵɯ� ɧɚ� ɭɱɟɬ� ɛɨɥɶɧɵɯ�� ɚ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ� ɢ�
ɤɨɦɩɥɟɤɫɧɨɟ� í� ������� ɍɱɢɬɵɜɚɹ� ɧɟɫɨɩɨɫɬɚɜɢɦɨɫɬɶ� ɧɟɤɨɬɨɪɵɯ�
ɨɮɢɰɢɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɨɤɚɡɚɧɢɹ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ�
ɛɨɥɶɧɵɦ� Ɋɀ�� ɧɚɦɢ� ɢɡɭɱɟɧɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ� ɩɨ� ����
ɢɫɬɨɪɢɹɦ�ɛɨɥɟɡɧɢ�ɭɦɟɪɲɢɯ�ɜ����������ɝɝ��ɉɨ�ɷɬɢɦ�ɞɚɧɧɵɦ��ɜ�ɬɟɱɟɧɢɟ�
��ɝɨ� ɝɨɞɚ� ɫ� ɦɨɦɟɧɬɚ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɞɢɚɝɧɨɡɚ� ɭɦɟɪɥɨ� ������� ɨɬ� �� ɞɨ�
��ɥɟɬ�í��������ɨɬ���ɞɨ���ɥɟɬ�í������ɢ���ɥɟɬ�ɢ�ɛɨɥɟɟ�������ȼɵɜɨɞɵ��
ȼɵɹɜɥɹɟɦɨɫɬɶ� ɪɚɧɧɢɯ� ɮɨɪɦ� Ɋɀ� ɧɢɡɤɚɹ�� ɡɚɩɭɳɟɧɧɨɫɬɶ� ɜɵɫɨɤɚɹ��
ȼɵɠɢɜɚɟɦɨɫɬɶ� ɛɨɥɶɧɵɯ� �� ɢ� ɛɨɥɟɟ� ɥɟɬ� ɨɫɬɚɟɬɫɹ� ɧɢɡɤɨɣ�� ȼɧɟɞɪɟɧɢɟ�
ɫɤɪɢɧɢɧɝɨɜɵɯ�ɩɪɨɝɪɚɦɦ�ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɚɞɟɤɜɚɬɧɨɝɨ�ɥɟɱɟɧɢɹ�
Ɋɀ�ɹɜɥɹɟɬɫɹ�ɧɟɨɛɯɨɞɢɦɵɦ�ɭɫɥɨɜɢɟɦ�ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ�ɛɨɥɶɧɵɦ�ɷɬɨɣ�ɥɨɤɚɥɢɡɚɰɢɢ�ɪɚɤɚ�

&21',7,21�2)�7+(�0(',&$/�$1'�',$*1267,&�+(/3�
$7�7+(�&$1&(5�2)�7+(�6720$&+�,1�7+(�5(38%/,&�2)�
1257+�266(7,$�$/$1,$
$�2��*RG]RHYD
6FLHQWL¿F�$GYLVRUí�'0HG6FL��3URI��=�6��+XWLHY
1RUWK�2VHWL\D�VWDWH�PHGLFDO�DFDGHP\��9ODGLNDYND]��5XVVLD

,QWURGXFWLRQ�� 7KH� &DQFHU� RI� D� 6WRPDFK� �&6�� UHPDLQV� WR� RQH� RI� WKH�
PRVW� ZLGHVSUHDG� GLVHDVHV� LQ� WKH� ZRUOG�� $QQXDOO\� LQ� WKH� ZRUOG� QHDUO\�
���� WKRXVDQG� QHZ� FDVHV� DQG� ���� WKRXVDQG� GHDWK� IURP� WKLV� GLVHDVH� DUH�
UHJLVWHUHG��$LP�� 6WXG\LQJ� RI� LQFLGHQFH�� PRUWDOLW\� DQG� LPSURYHPHQW� RI�
PHWKRGV�RI�WKH�PHGLFDO�DQG�GLDJQRVWLF�KHOS�DW�D�FDQFHU�RI�D�VWRPDFK�LQ�WKH�
UHSXEOLF�0DWHULDOV�DQG�PHWKRGV��7KH�UHWURVSHFWLYH�DQDO\VLV�RI�����VWRULHV�
RI�GLVHDVHV�RI�SDWLHQWV�ZLWK�FDQFHU�RI�D� VWRPDFK�DQG� LQIRUPDWLRQ�RI� WKH�
5HSXEOLFDQ� RQFRORJLFDO� FOLQLF� RQ� SDWLHQWV�ZLWK� RQFRORJLFDO� GLVHDVHV� IRU�
WKH�ODVW����\HDUV��)RUP����DQG�����5HVXOWV��,Q����\HDUV�LQ�WKH�5HSXEOLFDQ�
2QFRORJLFDO�&OLQLF��52&�������SDWLHQWV�ZLWK�&6��RQ�WKH�DYHUDJH�������RQ�
����WKRXVDQG�RI�SRSXODWLRQ�DUH�UHJLVWHUHG��5DWLR�RI�PHQ�DQG�ZRPHQ��������
,Q� WKH� 5XVVLDQ� )HGHUDWLRQ� WKLV� LQGLFDWRU� PDGH� ������ WKDW� LV� ����� WLPHV�
PRUH��7KH�DYHUDJH�LQGLFDWRU�RI�LQFLGHQFH�RI�&6�LQ�G\QDPLFV�RQ�¿YH�\HDU�
LQWHUYDOV� ORRNV�� LQ�����í�����DW�PHQ�í������� DW�ZRPHQ�í�������DQG�DW�
ERWK�ÀRRUV�������RQ�����WKRXVDQG�SRSXODWLRQ������í������DW�PHQ�������DW�
ZRPHQ�������DW�ERWK�ÀRRUV������RQ�����WKRXVDQG�SRSXODWLRQ�������������
DW�PHQ�í��������ZRPHQ�í�������DQG�DW�ERWK�ÀRRUV�í�������RQ�����WKRXVDQG�
SRSXODWLRQ�� ,Q� ����í������ DW� PDOHí������� IHPDOHí������ DQG� DW� ERWK�
ÀRRUV�������RQ�����WKRXVDQG�SRSXODWLRQ��,QGLFDWRU�RI�LQFLGHQFH�RI�&6�LQ�
WKH�ODVW�¿YHí\HDUV�SHULRG�LQ�FRPSDULVRQ�ZLWK�WKH�¿UVW�,�GHFUHDVHG�DW�PHQ�
E\������WLPHV��E\���������DW�ZRPHQ�E\������WLPHV���������DQG�ERWK�ÀRRUV�
E\������WLPHV��IRU���������7KH�WHQGHQF\�WR�GHFUHDVH�LQ�LQFLGHQFH�RI�&6�
SUDFWLFDOO\�RFFXUV�LQ�DOO�FRXQWULHV�WKDW�LV�SUREDEO\�FRQQHFWHG�ZLWK�SURJUHVV�
RI� WUHDWPHQW�RI� SUHFDQFHU�GLVHDVHV� �FKURQLF�JDVWULWLV�� VWRPDFK�XOFHU�� WKH�
VWRPDFK��DVVRFLDWHG�ZLWK�+HOLFREDFWHU�S\ORUL�DQG�LPSURYHPHQW�RI�K\JLHQH�
RI�IRRG�DQG�ZHOIDUH�RI�WKH�SRSXODWLRQ��,Q������WKH�&6�LQ�VWUXFWXUH�RI�WKH�
JHQHUDO�LQFLGHQFH�RI�PDOLJQDQW�QHZ�JURZWKV�PDGH������DQG�WRRN�WKH��WK�
SODFH��0HQ�PDGH��������DQG�ZRPHQ�RI���������,QFLGHQFH�DW�PHQ�PDGH�

������DW�ZRPHQ�������DQG�DW�ERWK�ÀRRUV������RQ�����WKRXVDQG�SRSXODWLRQ��
,Q������WKH�&6�PDGH�������UHPDLQLQJ�RQ�WKH��WK�SODFH�DIWHU�D�FDQFHU�RI�
VNLQ��D�OXQJ�DQG�D�PDPPDU\�JODQG��0HQ�RI��������DQG�ZRPHQ�RI���������
,QFLGHQFH� DW� PHQ� ������ DW� ZRPHQ� ����� DQG� DW� ERWK� ÀRRUV� ����� RQ� ����
WKRXVDQG�SRSXODWLRQ�� ,Q� ����� DFWLYH� GHWHFWDELOLW\� RI� D�ɋ6�PDGH��������
DQG�PRUSKRORJLFDO�YHUL¿FDWLRQ�RI�WKH�GLDJQRVLV�DW��������,Q�WKH�,í,,�VWDJH�
�������E\�,,,�í�RI�������DQG�WKH�,9�VWDJH�DW�����RI�SDWLHQWV�DUH�UHYHDOHG��
/LIH�H[SHFWDQF\�RI���\HDUV�DQG�PRUH�PDGH��������)URP�DPRQJ�IRU�WKH�¿UVW�
WLPH�UHJLVWHUHG�RQ�WKH��VW�\HDU�RI�OLIH�������GLHG��6XUJLFDO�WUHDWPHQW�IURP�
DJDLQ�UHJLVWHUHG�UHFHLYHG�RQO\��������DQG�FRPELQHG�DQG�FRPSOH[�±�������
RI�SDWLHQWV��,Q������DFWLYHO\�WKH�&6�LV�UHYHDOHG�LQ������RI�FDVHV��+LVWRORJLF�
YHUL¿FDWLRQ�RI� WKH� GLDJQRVLV� FRQVLGHUDEO\�PDGH������� WKDW� LV� ���� WLPHV�
PRUH�WKDQ�DQ�LQGLFDWRU�RI�������,Q�WKH�,�,,�VWDJH�WKH�GLVHDVH�LV�UHYHDOHG�LQ�
�������,,�í�RI�������DQG�WKH�,9�VWDJH�LQ�������RI�FDVHV��/LIH�H[SHFWDQF\�
RI� �� \HDUV� DQG�PRUH� WKDQ� �������2Q� WKH� �VW� \HDU� IURP� WKH�PRPHQW� RI�
HVWDEOLVKPHQW� RI� WKH� GLDJQRVLV� ������ GLHG�� 6XUJLFDO� WUHDWPHQW� ZDV�
UHFHLYHG�RQO\�E\�������IURP�DOO�UHJLVWHUHG�SDWLHQWV��DQG�WKH�FRPELQHG�DQG�
FRPSOH[��������&RQVLGHULQJ�LQFRPSDUDELOLW\�RI�VRPH�RI¿FLDO� LQGLFDWRUV�
RI�UHQGHULQJ�WKH�RQFRORJLFDO�KHOS�WR�WKH�SDWLHQW�ZLWK�FDQFHU�RI�D�VWRPDFK��
ZH�VWXGLHG�OLIH�H[SHFWDQF\�DFFRUGLQJ�WR�����FOLQLFDO�UHFRUGV�RI�WKH�GHDG�
LQ�����í������$FFRUGLQJ�WR�WKHVH�GDWD�ZLWKLQ���\HDU�IURP�WKH�PRPHQW�RI�
HVWDEOLVKPHQW�RI�WKH�GLDJQRVLV��������IURP���WR���\HDUV�RI��������IURP�
�� WR���\HDUV�±������DQG���\HDUV�DQG�PRUH� WKDQ������GLHG��&RQFOXVLRQ��
'HWHFWDELOLW\�RI�HDUO\�IRUPV�RI�D�FDQFHU�RI�D�VWRPDFK�ORZ��QHJOHFW�KLJK��
7KH�VXUYLYDO�RI�SDWLHQWV�RI���DQG�PRUH�\HDUV�UHPDLQV�ORZ��,QWURGXFWLRQ�RI�
VFUHHQLQJ�SURJUDPV�RI�HDUO\�GLDJQRVWLFV�DQG�DGHTXDWH�WKHUDS\�RI�D�FDQFHU�
VWRPDFK��LV�D�QHFHVVDU\�FRQGLWLRQ�IRU�LPSURYHPHQW�RI�WKH�RQFRORJLFDO�KHOS�
E\�WKH�SDWLHQW�RI�WKLV�ORFDOL]DWLRQ�RI�D�FDQFHU�

ɈɊȽȺɇɂɁȺɐɂə�ɄȺȻɂɇȿɌȺ�ȾɅə�ɂɇȼȺɁɂȼɇɕɏ�
ɆȺɇɂɉɍɅəɐɂɃ�ɉɈȾ�ɍɅɖɌɊȺɁȼɍɄɈȼɕɆ�ɄɈɇɌɊɈɅȿɆ�ȼ�
ɈɇɄɈɅɈȽɂɑȿɋɄɈɆ�ȾɂɋɉȺɇɋȿɊȿ
ȿ�Ⱥ��ɉɨɞɨɥɶɫɤɚɹ��ɂ�Ʌ��Ʉɢɫɟɥɺɜ��ȼ�ȼ��ɉɨɞɨɥɶɫɤɢɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ȼ��Ʉɭɞɟɧɰɨɜɚ
Ʉɭɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɭɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɥɸɱɟɜɵɦ� ɦɨɦɟɧɬɨɦ� ɞɢɚɝɧɨɫɬɢɤɢ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɨɤɚɡɚɧɢɹ�
ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɹɜɥɹɟɬɫɹ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ� ɜɟɪɢɮɢɤɚɰɢɹ�
ɞɢɚɝɧɨɡɚ�� ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɦ� ɦɟɬɨɞɨɦ� ɧɚɜɢɝɚɰɢɢ�
ɫɱɢɬɚɟɬɫɹ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ��ȼ�ɨɬɞɟɥɟɧɢɢ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�
�ɍɁȾ�� Ʉɭɪɫɤɨɝɨ� ɨɛɥɚɫɬɧɨɝɨ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɞɢɫɩɚɧɫɟɪɚ� ɧɚɪɚɛɨɬɚɧ� ɨɛɲɢɪɧɵɣ� ɨɩɵɬ� ɢɧɜɚɡɢɜɧɵɯ� ɦɚɧɢɩɭɥɹɰɢɣ�
ɩɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ� ɤɨɧɬɪɨɥɟɦ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɜ� ɫɭɳɟɫɬɜɭɸɳɢɯ�
ɧɨɪɦɚɬɢɜɧɵɯ�ɞɨɤɭɦɟɧɬɚɯ�ɧɟ�ɨɝɨɜɨɪɟɧɨ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�
ɤɚɛɢɧɟɬɚ� ɫ� ɭɫɥɨɜɢɹɦɢ� ɦɚɧɢɩɭɥɹɰɢɨɧɧɨɣ� ɜ� ɫɨɫɬɚɜɟ� ɨɬɞɟɥɟɧɢɹ�ɍɁȾ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ� ɤɚɛɢɧɟɬɚ� ɞɥɹ� ɢɧɜɚɡɢɜɧɵɯ� ɦɚɧɢɩɭɥɹɰɢɣ� ɩɨɞ�
ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ� ɤɨɧɬɪɨɥɟɦ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɍɁȾ� Ʉɭɪɫɤɨɝɨ� ɨɛɥɚɫɬɧɨɝɨ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɢɫɩɚɧɫɟɪɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ� ɪɚɛɨɬɚ� ɤɚɛɢɧɟɬɚ� ɞɥɹ� ɢɧɜɚɡɢɜɧɵɯ� ɦɚɧɢɩɭɥɹɰɢɣ�
ɩɨɞ�ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ�ɤɨɧɬɪɨɥɟɦ�ɜ�ɨɬɞɟɥɟɧɢɢ�ɍɁȾ�Ʉɭɪɫɤɨɝɨ�ɨɛɥɚɫɬɧɨɝɨ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɢɫɩɚɧɫɟɪɚ�� ɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ� ɜ� ɦɚɟ�
����ɝ��Ʉɚɛɢɧɟɬ�ɨɫɧɚɳɺɧ�ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ��ɍɁ��ɫɤɚɧɟɪɨɦ�$/2.$�������
ɛɢɨɩɫɢɣɧɨɣ� ɫɢɫɬɟɦɨɣ�0$*080��Ɇɚɥɨɢɧɜɚɡɢɜɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɩɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ� ɤɨɧɬɪɨɥɟɦ� ɜɵɩɨɥɧɹɸɬ� ɜɪɚɱɢ� ɍɁȾ�� ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ�ɜɫɟɯ�ɦɚɧɢɩɭɥɹɰɢɣ�ɢɫɩɨɥɶɡɭɟɬɫɹ���ɦɟɬɨɞɚ�� ©ɫɜɨɛɨɞɧɨɣª�
ɪɭɤɢ� ɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɩɭɧɤɰɢɨɧɧɨɝɨ� ɚɞɚɩɬɟɪɚ�� Ɍɨɧɤɨɢɝɨɥɶɧɵɟ�
ɚɫɩɢɪɚɰɢɨɧɧɵɟ� ɛɢɨɩɫɢɢ� ɜɵɩɨɥɧɹɸɬɫɹ� ɨɞɧɨɪɚɡɨɜɵɦ� ɲɩɪɢɰɟɦ� ɞɥɹ�
ɢɧɴɟɤɰɢɣ�ɢɥɢ�ɩɭɧɤɰɢɨɧɧɵɦɢ�ɢɝɥɚɦɢ�ɬɢɩɚ�ɑɢɛɨ���í��*��ɞɥɢɧɚ���í���
ɫɦ��� ȼ� ɤɚɛɢɧɟɬɟ� ɩɪɨɜɨɞɢɬɫɹ� ɬɨɧɤɨɢɝɨɥɶɧɚɹ� ɚɫɩɢɪɚɰɢɨɧɧɚɹ� ɛɢɨɩɫɢɹ�
�ɌȺȻ�� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ�� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ��
ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�ɥɢɦɮɚɬɢɱɟɫɤɢɯ�ɭɡɥɨɜ��ɩɟɱɟɧɢ��ɩɨɱɤɢ��ɩɨɞɠɟɥɭɞɨɱɧɨɣ�
ɠɟɥɟɡɵ��ɡɚɛɪɸɲɢɧɧɵɯ�ɥɢɦɮɚɬɢɱɟɫɤɢɯ�ɭɡɥɨɜ��ɨɛɪɚɡɨɜɚɧɢɣ�ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ�� ɡɚɛɪɸɲɢɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� ɩɥɟɜɪɚɥɶɧɨɣ� ɩɨɥɨɫɬɢ��
ɫɪɟɞɨɫɬɟɧɢɹ�� ɦɚɥɨɝɨ� ɬɚɡɚ�� Ⱦɥɹ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ� ɜɟɪɢɮɢɤɚɰɢɢ�
ɞɢɚɝɧɨɡɚ� ɢɫɩɨɥɶɡɭɟɦ� ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɟ� ɢɝɥɵ� ɝɢɥɶɨɬɢɧɧɨɝɨ� ɬɢɩɚ�
���� *���� *��� ɉɪɨɜɨɞɢɥɢɫɶ� ɬɪɟɩɚɧ�ɛɢɨɩɫɢɢ� ɨɩɭɯɨɥɟɣ� ɦɨɥɨɱɧɨɣ�
ɠɟɥɟɡɵ��ɥɢɦɮɚɬɢɱɟɫɤɢɯ�ɭɡɥɨɜ��ɦɹɝɤɢɯ�ɬɤɚɧɟɣ��ɜɧɟɨɪɝɚɧɧɵɯ�ɨɩɭɯɨɥɟɣ�
ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɢ�ɡɚɛɪɸɲɢɧɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɟɫɬɧɨɣ�ɚɧɟɫɬɟɡɢɢ��Ⱦɥɹ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ�ɜɟɪɢɮɢɤɚɰɢɢ�ɡɚɛɨɥɟɜɚɧɢɣ�
ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ� ɠɟɥɟɡɵ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɢɝɥɵ� ��*� ɞɥɹ� ɛɢɨɩɫɢɣɧɨɣ�
ɫɢɫɬɟɦɵ� 0$*080�� ɩɪɢɦɟɧɹɥɚɫɶ� ɦɟɬɨɞɢɤɚ� ɦɭɥɶɬɢɮɨɤɚɥɶɧɨɣ�
ɬɪɚɧɫɪɟɤɬɚɥɶɧɨɣ� ɛɢɨɩɫɢɢ� ɩɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ� ɤɨɧɬɪɨɥɟɦ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ� ɪɚɛɨɬɚ� ɤɚɛɢɧɟɬɚ� ɡɚ� ����������
ɝɝ�� ȼɵɩɨɥɧɟɧɨ� ����� ɌȺȻ�� ɢɡ� ɧɢɯ� ɧɚ� ɜɧɭɬɪɟɧɧɢɯ� ɨɪɝɚɧɚɯ� í� ����
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ɦɚɧɢɩɭɥɹɰɢɢ� ɢ� ����� í� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɧɨ� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɨɪɝɚɧɚɯ�
�ɦɨɥɨɱɧɵɯ� ɠɟɥɟɡ�� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ� ɢ� ɥɢɦɮɚɬɢɱɟɫɤɢɯ� ɭɡɥɨɜ��� Ɂɚ� ��
ɝɨɞɚ� ɜɵɩɨɥɧɟɧɨ� ���� ɬɪɟɩɚɧ�ɛɢɨɩɫɢɢ� ɩɨɜɟɪɯɧɨɫɬɧɨ� ɪɚɫɩɨɥɨɠɟɧɧɵɯ�
ɨɪɝɚɧɨɜ�� ���� í� ɬɪɚɧɫɪɟɤɬɚɥɶɧɨɣ� ɛɢɨɩɫɢɢ� ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ� ɠɟɥɟɡɵ��
Ȼɨɥɶɲɢɧɫɬɜɨ� ɦɚɧɢɩɭɥɹɰɢɣ� �ɨɤɨɥɨ� ����� ɜɵɩɨɥɧɹɥɚɫɶ� ɚɦɛɭɥɚɬɨɪɧɨ��
ȼ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɧɚɛɥɸɞɟɧɢɢ� ɧɭɠɞɚɥɢɫɶ� ɬɨɥɶɤɨ� ɩɚɰɢɟɧɬɵ� ɫ�
ɛɢɨɩɫɢɹɦɢ� ɜɧɭɬɪɟɧɧɢɯ� ɨɪɝɚɧɨɜ� �ɢɡ�ɡɚ� ɨɩɚɫɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ�
ɨɫɥɨɠɧɟɧɢɣ��� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɤɚɛɢɧɟɬ� ɞɥɹ� ɢɧɜɚɡɢɜɧɵɯ�
ɦɚɧɢɩɭɥɹɰɢɣ� ɩɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ� ɤɨɧɬɪɨɥɟɦ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɍɁȾ�
ɹɜɥɹɟɬɫɹ� ɩɨɥɧɨɰɟɧɧɨɣ� ɫɬɪɭɤɬɭɪɧɨɣ� ɟɞɢɧɢɰɟɣ�� ɛɥɚɝɨɞɚɪɹ� ɤɨɬɨɪɨɣ� ɜ�
ɭɫɥɨɜɢɹɯ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɫɚɧɷɩɢɞɧɨɪɦɚɦ�� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɡɚɛɨɪ�
ɦɚɬɟɪɢɚɥɚ�ɞɥɹ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ�í�ɨɫɧɨɜɵ�ɞɥɹ�ɪɚɡɪɚɛɨɬɤɢ�
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ�ɩɥɚɧɚ�ɥɟɱɟɧɢɹ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɛɨɥɶɧɨɝɨ�
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,QWURGXFWLRQ��7KH�NH\�PRPHQW�RI�RQFRORJLFDO�GLDJQRVWLFV�LV�PRUSKRORJLFDO�
YHUL¿FDWLRQ� RI� FDQFHU�� 7KH� PRVW� SRSXODU� PHWKRG� RI� QDYLJDWLRQ� LV� WKH�
XOWUDVRQLF� RQH�� ([WHQVLYH� H[SHULHQFH� RI� LQYDVLYH� PDQLSXODWLRQV� XQGHU�
XOWUDVRQLF�FRQWURO�LV�DFTXLUHG�LQ�WKH�GHSDUWPHQW�RI�XOWUDVRQLF�GLDJQRVWLFV�
RI� WKH� .XUVN� UHJLRQDO� FOLQLFDO� RQFRORJLFDO� KRVSLWDO�� 1HYHUWKHOHVV��
SRVVLELOLW\�RI�H[LVWHQFH�RI�DQ�RI¿FH�ZLWK�FRQGLWLRQV�IRU�PDQLSXODWLRQV�DV�D�
SDUW�RI�GHSDUWPHQW�RI�XOWUDVRQLF�GLDJQRVWLFV�LVQ¶W�VWLSXODWHG�LQ�QRUPDWLYH�
GRFXPHQWV�$LP��7R�HVWLPDWH�H[SHGLHQF\�RI� WKH�RUJDQL]DWLRQ�DQG�RYHUDOO�
SHUIRUPDQFH� RI� DQ� RI¿FH� IRU� LQYDVLYH� PDQLSXODWLRQV� XQGHU� XOWUDVRQLF�
FRQWURO�LQ�XOWUDVRQLF�GHSDUWPHQW�RI�WKH�.XUVN�UHJLRQDO�FOLQLFDO�RQFRORJLFDO�
KRVSLWDO�� 0DWHULDOV� DQG� PHWKRGV�� :RUN� RI� WKH� RI¿FH� IRU� LQYDVLYH�
PDQLSXODWLRQV� XQGHU� XOWUDVRQLF� FRQWURO� LQ� WKH� XOWUDVRQLF� GHSDUWPHQW�
RI� WKH� .XUVN� UHJLRQDO� FOLQLFDO� RQFRORJLFDO� KRVSLWDO�� RUJDQL]HG� LQ� 0D\��
������ LV� DQDO\]HG�� 7KH� RI¿FH� LV� HTXLSSHG� ZLWK� WKH� XOWUDVRQLF� VFDQQHU�
$/2.$������� 0$*080� ELRSV\� V\VWHP�� /RZ�LQYDVLYH� LQWHUYHQWLRQV�
XQGHU� XOWUDVRQLF� FRQWURO� DUH� FDUULHG� RXW� E\� GRFWRUV� RI� WKH� XOWUDVRQLF�
GHSDUWPHQW��:KHQ�FDUU\LQJ�RXW�DOO�PDQLSXODWLRQV���PHWKRGV��©IUHHª�KDQG�
RU�ZLWK�WKH�SXQFWXUH�DGDSWHU��DUH�XVHG��7KLQ�DVSLUDWLRQ�ELRSVLHV�DUH�FDUULHG�
RXW�E\�D�GLVSRVDEOH�V\ULQJH�IRU�LQMHFWLRQV�RU�SXQFWXUH�QHHGOHV�OLNH�&KLER�
������*��OHQJWK�RI�������FP���7KH�WKLQ�DVSLUDWLRQ�ELRSVLHV�RI�WKH�PDPPDU\�
JODQG�� WK\URLG�JODQG�� VRIW� WLVVXHV��SHULSKHUDO� O\PSK�QRGHV�� OLYHU��NLGQH\��
SDQFUHDV�� UHWURSHULWRQHDO� O\PSK� QRGHV�� IRUPDWLRQV� RI� WKH� DEGRPLQDO�
FDYLW\��UHWURSHULWRQHDO�VSDFH��SOHXUDO�FDYLW\��PHGLDVWLQXP��VPDOO�SHOYLV�DUH�
FDUULHG�RXW�LQ�WKH�RI¿FH��:H�XVH�VHPL�DXWRPDWLF�QHHGOHV�RI�JXLOORWLQH�W\SH�
����*����*��IRU�KLVWRORJLF�YHUL¿FDWLRQ�RI�WKH�GLDJQRVLV��:H�FDUU\�RXW�FRUH���
ELRSVLHV�RI�WXPRUV�RI�WKH�PDPPDU\�JODQG��O\PSK�QRGHV��VRIW�WLVVXHV��H[WUD�
RUJDQ�WXPRUV�RI�WKH�DEGRPLQDO�FDYLW\�DQG�UHWURSHULWRQHDO�VSDFH�ZLWK�XVLQJ�
RI�ORFDO�DQHVWKHVLD��1HHGOHV���*�IRU�0$*080�ELRSV\�V\VWHP�DUH�XVHG�
IRU� KLVWRORJLF� YHUL¿FDWLRQ� RI� GLVHDVHV� RI� D� SURVWDWH� JODQG�� WKH� WHFKQLTXH�
RI� D� PXOWLIRFDO� WUDQVUHFWDO� ELRSV\� XQGHU� XOWUDVRQLF� FRQWURO� DUH� DSSOLHG��
5HVXOWV�� 2I¿FH� ZRUN� IRU� ����í����� LV� DQDO\]HG�� ,W� LV� H[HFXWHG� �����
DVSLUDWLRQ�ELRSVLHV��IURP�WKHP�RQ�LQWHUQDO�RUJDQV�í�����PDQLSXODWLRQV�DQG�
�����í�RQ�VXSHU¿FLDOO\�WXPRUV��PDPPDU\�JODQGV��VRIW�WLVVXHV�DQG�O\PSK�
QRGHV��� )RU� �� \HDUV� LW� LV� H[HFXWHG� ���� FRUH� í� ELRSVLHV� RI� VXSHU¿FLDOO\�
ORFDWHG�RUJDQV������í�D�WUDQVUHFWDO�ELRSV\�RI�D�SURVWDWH�JODQG��7KH�PDMRULW\�
RI� PDQLSXODWLRQV� �DERXW� ����� KDYH� EHHQ� FDUULHG� RXW� RQ� WKH� RXWSDWLHQW�
EDVLV�� 3DWLHQWV� KDYH� QHHGHG� VWDWLRQDU\� VXSHUYLVLRQ� RQO\� ZLWK� ELRSVLHV�
RI�DQ� LQWHUQDO�RUJDQV� �EHFDXVH�RI�GDQJHU�RI�FRPSOLFDWLRQV���&RQFOXVLRQ��
7KXV�� WKH� RI¿FH� IRU� LQYDVLYH� PDQLSXODWLRQV� XQGHU� XOWUDVRQLF� FRQWURO� LQ�
WKH� XOWUDVRQLF� GHSDUWPHQW� LV� YDOXDEOH� VWUXFWXUDO� XQLW� WKDQNV� WR�ZKLFK� LQ�
WKH� VWDQGDUG� FRQGLWLRQV�� WKH�PDWHULDO� IRU� WKH�PRUSKRORJLFDO� DQDO\VLV� IRU�
GHYHORSPHQW�RI�WKH�LQGLYLGXDO�SODQ�RI�WUHDWPHQW�RI�WKH�RQFRORJLFDO�SDWLHQW�
LV�FDUULHG�RXW�

ɑȺɋɌɈɌȺ�ɂ�ɉɊɂɑɂɇɕ�ɊȿɐɂȾɂȼɈȼ�ȻȺɁȺɅɖɇɈ�
ɄɅȿɌɈɑɇɈȽɈ�ɊȺɄȺ�ɄɈɀɂ
Ƚ�ȼ��Ⱥɮɨɧɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɇ��Ⱦɨɛɪɟɧɶɤɢɣ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɪɚɤɨɦ�ɤɨɠɢ�ɜ�ɞɢɧɚɦɢɤɟ�ɢɦɟɟɬ�ɬɟɧɞɟɧɰɢɸ�
ɤ� ɪɨɫɬɭ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɩɪɢɪɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɫɨɫɬɚɜɢɥ�
����� Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɨɛɥɚɫɬɶ� ɩɨ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɪɚɤɨɦ� ɤɨɠɢ� ɜ�

Ɋɨɫɫɢɣɫɤɨɣ� ɮɟɞɟɪɚɰɢɢ� ɩɪɨɱɧɨ� ɡɚɧɢɦɚɟɬ� �� ɦɟɫɬɨ� ������ ɧɚ� ����
ɬɵɫɹɱ� ɧɚɫɟɥɟɧɢɹ��� ɋɪɟɞɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɪɚɤ� ɤɨɠɢ� ɩɨ�
ɨɛɥɚɫɬɢ� ɡɚɧɢɦɚɟɬ� ɩɟɪɜɨɟ� ɦɟɫɬɨ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ������� Ȼɚɡɚɥɶɧɨ�
ɤɥɟɬɨɱɧɵɣ� ɪɚɤ� ɤɨɠɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɦɧɨɝɨɨɛɪɚɡɢɟɦ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɫɤɥɨɧɧɨɫɬɶɸ�ɤ�ɪɟɰɢɞɢɜɢɪɨɜɚɧɢɸ��ɤɨɬɨɪɚɹ�
ɜɚɪɶɢɪɭɟɬ� ɜ� ɞɨɫɬɚɬɨɱɧɨ� ɛɨɥɶɲɢɯ� ɩɪɟɞɟɥɚɯ� ɨɬ� ����� ɞɨ� ������
�ɋɚɜɟɥɶɟɜɚ� Ⱥ�ɋ�� ������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�� ɰɟɥɶɸ�
ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɰɟɧɤɚ�ɱɚɫɬɨɬɵ�ɢ�ɩɪɢɱɢɧ�ɪɟɰɢɞɢɜɨɜ�
ɛɚɡɚɥɶɧɨ�ɤɥɟɬɨɱɧɨɝɨ� ɪɚɤɚ� ɤɨɠɢ� ɞɥɹ� ɛɨɥɟɟ� ɨɛɨɫɧɨɜɚɧɧɨɝɨ� ɩɨɞɯɨɞɚ�
ɤ� ɜɵɛɨɪɭ� ɬɚɤɬɢɤɢ� ɥɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɜɤɥɸɱɟɧɵ�����ɛɨɥɶɧɵɯ�ɫ�ɪɟɰɢɞɢɜɨɦ�ɛɚɡɚɥɶɧɨ�ɤɥɟɬɨɱɧɨɝɨ�ɪɚɤɚ�ɤɨɠɢ��
ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɨɛɥɚɫɬɧɨɦ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɦ� ɞɢɫɩɚɧɫɟɪɟ�
ɫ� ����� ɩɨ� ����� ɝɨɞɵ�� ɋɪɟɞɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɩɪɟɨɛɥɚɞɚɥɢ�
ɠɟɧɳɢɧɵ����� ��������� Ɇɭɠɱɢɧ� ɛɵɥɨ� ��� ��������� Ɉɫɧɨɜɧɨɟ� ɱɢɫɥɨ�
ɩɚɰɢɟɧɬɨɜ�ɧɚɯɨɞɢɥɨɫɶ� ɜ� ɜɨɡɪɚɫɬɟ� ɫɬɚɪɲɟ����ɥɟɬ� ���������ɑɚɫɬɨɬɚ�ɢ�
ɜɪɟɦɹ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɟɰɢɞɢɜɨɜ�ɢɡɭɱɟɧɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɡɦɟɪɨɜ��
ɥɨɤɚɥɢɡɚɰɢɢ�� ɮɨɪɦɵ� ɪɨɫɬɚ�� ɝɢɫɬɨɬɢɩɚ� ɨɩɭɯɨɥɢ�� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ��
ɜɨɡɪɚɫɬɚ�� ɩɨɥɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɥɟɱɟɧɢɹ� ɭ� ������
ɛɨɥɶɧɵɯ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɪɟɰɢɞɢɜ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɑɚɳɟ� ɪɟɰɢɞɢɜ�
ɜɫɬɪɟɱɚɥɫɹ�ɭ�ɠɟɧɳɢɧ����������ɋɪɨɤɢ�ɩɨɹɜɥɟɧɢɹ�ɦɟɫɬɧɵɯ�ɪɟɰɢɞɢɜɨɜ�
ɛɵɥɢ� ɨɬ� �� ɞɨ� �� ɥɟɬ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɪɟɰɢɞɢɜɨɜ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ� ɜ�
ɩɟɪɜɵɟ� �� ɝɨɞɚ� ɩɨɫɥɟ� ɩɪɨɜɟɞɺɧɧɨɝɨ� ɥɟɱɟɧɢɹ�� ɇɚɢɛɨɥɶɲɢɣ� ɩɪɨɰɟɧɬ�
ɪɟɰɢɞɢɜɨɜ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɥɭɱɟɜɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɫɪɨɤɢ�
í���ɥɟɬ��ɩɨɫɥɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�í�ɜ�ɬɟɱɟɧɢɢ��í��ɥɟɬ�ɢ�ɩɨɫɥɟ�
ɞɢɚɬɟɪɦɨɤɨɚɝɭɥɹɰɢɢ�í�ɱɟɪɟɡ���ɝɨɞɚ��Ʌɨɤɚɥɢɡɨɜɚɥɢɫɶ�ɧɚ�ɤɨɠɟ�ɝɨɥɨɜɵ��
ɧɚ� ɲɟɟ�� ɧɚ� ɬɭɥɨɜɢɳɟ� ɢ� ɧɚ� ɤɨɧɟɱɧɨɫɬɹɯ�� Ɋɟɰɢɞɢɜɵ� ɱɚɳɟ� ɜɨɡɧɢɤɚɥɢ�
ɩɪɢ� ɥɨɤɚɥɢɡɚɰɢɢ� ɩɟɪɜɢɱɧɨɣ� ɨɩɭɯɨɥɢ� ɜ� ɨɛɥɚɫɬɢ� ɭɝɥɚ� ɝɥɚɡɚ�� ɤɪɵɥɚ�
ɧɨɫɚ�ɢɥɢ�ɫɤɭɥɵ��ɑɚɳɟ�ɪɟɰɢɞɢɜɢɪɨɜɚɥɢ�ɩɟɪɜɢɱɧɵɟ�ɨɩɭɯɨɥɢ�ɪɚɡɦɟɪɨɦ�
ɨɬ� ���� ɞɨ� ���� ɫɦ� ���������ɉɨ� ɧɚɲɢɦ�ɞɚɧɧɵɦ�� ɨɩɪɟɞɟɥɟɧɧɭɸ�ɪɨɥɶ� ɜ�
ɪɚɡɜɢɬɢɢ� ɪɟɰɢɞɢɜɨɜ� ɛɚɡɚɥɶɧɨ�ɤɥɟɬɨɱɧɨɝɨ� ɪɚɤɚ� ɢɝɪɚɟɬ� ɤɥɢɧɢɱɟɫɤɚɹ�
ɮɨɪɦɚ�ɨɩɭɯɨɥɢ��ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɪɟɰɢɞɢɜɵ�ɜɨɡɧɢɤɚɥɢ�ɩɪɢ�ɹɡɜɟɧɧɨɣ��
ɩɨɜɟɪɯɧɨɫɬɧɨɣ�� ɭɡɥɨɜɨɣ� ɮɨɪɦɚɯ�� ɂɡ� ɜɫɟɯ� ɪɟɰɢɞɢɜɨɜ� ɩɪɢ� ɹɡɜɟɧɧɨɣ�
ɮɨɪɦɟ� ɨɧɢ� ɫɨɫɬɚɜɥɹɥɢ� ������� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɜɨɡɦɨɠɧɨɣ� ɫɜɹɡɢ�
ɦɟɠɞɭ�ɱɚɫɬɨɬɨɣ�ɪɟɰɢɞɢɜɢɪɨɜɚɧɢɹ�ɢ�ɝɢɫɬɨɬɢɩɨɦ�ɩɟɪɜɢɱɧɨɣ�ɨɩɭɯɨɥɢ�
ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɪɟɰɢɞɢɜɵ�ɧɚɛɥɸɞɚɥɢɫɶ�ɱɚɳɟ�ɩɪɢ�ɫɤɥɟɪɨɩɨɞɨɛɧɨɣ�
ɮɨɪɦɟ��Ɋɟɰɢɞɢɜɵ�ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɤɚɤ�ɜ�ɰɟɧɬɪɟ�ɡɨɧɵ�ɥɟɱɟɧɢɹ��ɬɚɤ�ɢ�ɩɨ�
ɤɪɚɸ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɪɭɛɰɚ��ɉɨɫɥɟ�ɥɭɱɟɜɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɤɪɚɟɜɨɣ�
ɡɨɧɟ�ɢ�ɜ�ɰɟɧɬɟ�ɨɛɥɭɱɟɧɢɹ�ɨɧɢ�ɜɨɡɧɢɤɚɥɢ�ɭ�������ɫɥɭɱɚɟɜ��Ɉɬɦɟɱɟɧɨ�
ɛɨɥɟɟ� ɱɚɫɬɨɟ� ɧɚɯɨɠɞɟɧɢɟ� ɨɱɚɝɨɜ� ɪɟɰɢɞɢɜɨɜ� ɛɚɡɚɥɶɧɨ�ɤɥɟɬɨɱɧɨɝɨ�
ɪɚɤɚ� ɜ� ɤɪɚɟɜɨɣ� ɡɨɧɟ� ɪɭɛɰɨɜ�� ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ� ɩɨɫɥɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ�� ɉɨɫɥɟ� ɷɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɢ� ɪɭɛɰɨɜ� ɥɨɤɚɥɢɡɨɜɚɥɫɹ� ɩɨ� ɤɪɚɸ�
ɡɨɧɵ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɉɪɢɱɢɧɚɦɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɦɟɫɬɧɵɯ� ɪɟɰɢɞɢɜɨɜ�
ɩɨ� ɧɚɲɢɦ� ɞɚɧɧɵɦ� ɹɜɥɹɸɬɫɹ�� ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɥɟɱɟɧɢɹ�
ɩɨ� ɪɚɞɢɤɚɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɟ� ɩɪɢ� ɧɟɤɨɬɨɪɵɯ� ɥɨɤɚɥɢɡɚɰɢɹɯ� ɛɚɡɚɥɶɧɨ�
ɤɥɟɬɨɱɧɨɝɨ� ɪɚɤɚ�� ɧɟɞɨɭɱɺɬ� ɚɧɚɬɨɦɢɱɟɫɤɨɣ� ɮɨɪɦɵ� ɪɨɫɬɚ� ɨɩɭɯɨɥɢ��
ɧɟɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ� ɢ� ɤɨɦɩɥɟɤɫɧɵɯ� ɦɟɬɨɞɨɜ�
ɜɨɡɞɟɣɫɬɜɢɹ�� ȼɵɜɨɞɵ�� ��� ɑɚɫɬɨɬɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɪɟɰɢɞɢɜɨɜ�
ɛɚɡɚɥɶɧɨ�ɤɥɟɬɨɱɧɨɝɨ� ɪɚɤɚ� ɩɨ� ɧɚɲɢɦ� ɞɚɧɧɵɦ� ɫɨɫɬɚɜɥɹɟɬ� ������ ���
Ɉɫɧɨɜɧɵɦɢ�ɩɪɢɱɢɧɚɦɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɦɟɫɬɧɵɯ�ɪɟɰɢɞɢɜɨɜ�ɛɚɡɚɥɶɧɨ�
ɤɥɟɬɨɱɧɨɝɨ�ɪɚɤɚ�ɤɨɠɢ�ɹɜɥɹɟɬɫɹ�ɧɟɚɞɟɤɜɚɬɧɵɣ�ɜɵɛɨɪ�ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ��
ɥɨɤɚɥɢɡɚɰɢɹ�� ɪɚɡɦɟɪ� ɢ� ɬɟɱɟɧɢɟ� ɩɪɨɰɟɫɫɚ� ɪɚɡɜɢɬɢɹ� ɛɚɡɚɥɢɨɦɵ�
�ɹɡɜɟɧɧɚɹ� ɮɨɪɦɚ� ɪɨɫɬɚ��� ��� ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɪɟɰɢɞɢɜɵ� ɛɚɡɚɥɶɧɨ�
ɤɥɟɬɨɱɧɨɝɨ�ɪɚɤɚ�ɪɚɡɜɢɜɚɸɬɫɹ�ɢ�ɜ�ɫɪɨɤɢ�ɩɨɫɥɟ���ɥɟɬ��ɫɩɨɪɧɵɦ�ɹɜɥɹɟɬɫɹ�
ɫɧɹɬɢɟ� ɞɚɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɛɨɥɶɧɵɯ� ɫ� ɞɢɫɩɚɧɫɟɪɧɨɝɨ� ɭɱɺɬɚ� ɩɨɫɥɟ� ��
ɥɟɬɧɟɣ�ɪɟɦɢɫɫɢɢ�

7+(�)5(48(1&<�$1'�&$86(6�2)�5(&855(17�%$6$/�
&(//�&$1&(5�2)�7+(�6.,1
*�9��$IRQLQ
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��0�1��'REUHQNL\
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ��6NLQ�FDQFHU�LQFLGHQFH�RYHU�WLPH�WHQGV�WR�JURZ��2YHU�WKH�SDVW�
���\HDUV�WKH�JURZWK�RI�PRUELGLW\�DPRXQWHG�WR������,Q�$VWUDNKDQ�UHJLRQ�
VNLQ�FDQFHU� LQFLGHQFH� LQ� WKH�5XVVLDQ�)HGHUDWLRQ�KROGV���SODFH� ������SHU�
���� ���� SHRSOH���$PRQJ� WKH� W\SHV� RI� FDQFHU�� VNLQ� FDQFHU� LQ� WKH� UHJLRQ�
WDNHV�¿UVW�SODFH�DW��������%DVDO�FHOO�VNLQ�FDQFHU� LV�FKDUDFWHUL]HG�E\� WKH�
YDULHW\�RI� FOLQLFDO�PDQLIHVWDWLRQV�� SDUWLFXODUO\� D� WHQGHQF\�RI� UHFXUUHQFH��
ZKLFK� YDULHV� LQ� D� IDLUO\� ODUJH� SHUFHQWDJH� UDQJLQJ� IURP� ����� WR� ������
�6DYHO\HYD�$�6��� �������$LP��7KHUHIRUH�� WKH� SXUSRVH� RI� RXU� UHVHDUFK� LV�
WR� DVVHVV� WKH� IUHTXHQF\� DQG� FDXVHV�RI� UHFXUUHQW� EDVDO� FHOO� FDQFHU� RI� WKH�
VNLQ� IRU� D�PRUH� UHDVRQDEOH� DSSURDFK� WR� WKH� FKRLFH� RI� WUHDWPHQW� WDFWLFV�
0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\� LQFOXGHG� ���� SDWLHQWV�ZLWK� UHFXUUHQW�
EDVDO�FHOO�FDQFHU�RI�WKH�VNLQ�WUHDWHG�DW�WKH�5HJLRQDO�2QFRORJ\�&HQWHU�IURP�
�����WR�������$PRQJ�WKH�H[DPLQHG�SDWLHQWV�ZRPHQ�ZHUH�GRPLQDWHG�í�����
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���������PHQ�ZHUH���� ���������3DWLHQWV�ZHUH�RYHU� WKH� DJH�RI� ���\HDUV�
��������� 7KH� IUHTXHQF\� DQG� WLPH� RI� WKH� UHFXUUHQFH� ZHUH� LQYHVWLJDWHG�
GHSHQGLQJ�RQ�WKH�VL]H��ORFDWLRQ��JURZWK�IRUPV��WXPRU�KLVWRW\SHV��PHWKRGV�
RI� WUHDWPHQW�� DJH�� VH[�5HVXOWV�� $IWHU� WUHDWPHQW� ZLWK� ������ RI� SDWLHQWV�
GLDJQRVHG�ZLWK� D� UHFXUUHQFH� RI� WKH� GLVHDVH��0RUH� IUHTXHQWO\� UHFXUUHQFH�
LQ� ZRPHQ� ZDV� PHW� ��������� 5HFXUUHQFHV� RFFXUHG� IURP� �� WR� �� \HDUV��
7KH�PDMRULW\�RI� UHFXUUHQFHV�ZDV�GLDJQRVHG�ZLWKLQ� WKH�¿UVW���\HDUV�DIWHU�
FRQGXFWHG�WUHDWPHQW��7KH�KLJKHVW�SHUFHQWDJH�RI�UHFXUUHQFHV�ZDV�GLDJQRVHG�
DIWHU�UDGLRWKHUDS\�DW��í��\HDUV�DIWHU�VXUJLFDO�WUHDWPHQW�ZLWKLQ��í��\HDUV�
DQG�DIWHU�GLDWKHUPRFRDJXODWLRQ�WKURXJK���\HDUV��5HFXUUHQFHV�RFFXUUHG�RQ�
WKH� VFDOS��QHFN�� WRUVR�DQG�H[WUHPLWLHV��5HFXUUHQFH�RI� WKH�SULPDU\� WXPRU�
UHRFFXUUHG�LQ�WKH�FRUQHU�RI�WKH�H\H��WKH�ZLQJ�RI�WKH�QRVH�RU�FKHHNV��3ULPDU\�
WXPRU�RI�VL]H�IURP�����WR�����FP���������ZDV�PRUH�UHFXUUHQW��$FFRUGLQJ�WR�
RXU�GDWD��FOLQLFDO�IRUP�RI�WKH�WXPRU�SOD\V�D�JUHDW�UROH�LQ�WKH�GHYHORSPHQW�RI�
WKH�UHFXUUHQFH�RI�EDVDO�FHOO�FDQFHU��7KH�GHYHORSPHQW�RI�XOFHU��VXSHU¿FLDO��
QRGXODU� IRUPV� UHRFFXUV� PRUH� IUHTXHQWO\� DQG� LW� DPRXQWV� WR� ������� ,Q�
H[DPLQLQJ� WKH� SRVVLEOH� OLQN� EHWZHHQ� WKH� IUHTXHQF\� RI� UHFXUUHQFH� DQG�
KLVWRW\SH��LW�ZDV�IRXQGHG�WKDW�WKH�SULPDU\�WXPRU�UHFXUUHQFHV�ZHUH�REVHUYHG�
PRUH�IUHTXHQWO\�LQ�WKH�VFOHUD�í�OLNH�IRUP��5HFXUUHQFHV�ZHUH�ORFDWHG�ERWK�
LQ�WKH�&HQWUH�RI�WUHDWPHQW�DQG�RQ�WKH�HGJH�RI�WKH�SRVWRSHUDWLYH�VFDU��$IWHU�
UDGLDWLRQ�WKHUDS\�LQ�WKH�PDUJLQDO�]RQH�DQG�LQ�WKH�FHQWHU�RI�UDGLDWLRQ��������
RI�WKH�FDVHV�ZHUH�REVHUYHG��:H�QRWHG�WKH�SUHVHQFH�RI�UHFXUUHQFH�RI�EDVDO�
FHOO�FDQFHU�LQ�WKH�PDUJLQDO�]RQH�RI�WKH�VFDU�IRUPHG�DIWHU�VXUJLFDO�WUHDWPHQW��
$IWHU�HOHFWURFRDJXODWLRQ�RI�WKH�VFDUV��UHRFFXUUHQFH�ZDV�ORFDOL]HG�DORQJ�WKH�
HGJH�RI�WKH�H[SRVXUH��7KH�FDXVHV�RI�ORFDO�UHFXUUHQFH�LQ�RXU�GDWD�DUH��WKH�
LQDELOLW\�WR�FDUU\�RXW�WUHDWPHQW�RQ�WKH�UDGLFDO�SURJUDP�DW�VRPH�ORFDWLRQV�RI�
EDVDO�FHOO�FDQFHU��XQGHUHVWLPDWLRQ�RI�DQDWRPLFDOO\��VKDSHG�WXPRU�JURZWK��
QRQ�XVH�RI�FRPELQHG�DQG�LQWHJUDWHG�PHWKRGV�RI�H[SRVXUH��&RQFOXVLRQ�����
7KH�IUHTXHQF\�RI�UHFXUUHQFH�RI�EDVDO�FHOO�FDQFHU�RQ�RXU�GDWD�LV����������
7KH�PDMRU�FDXVHV�RI�ORFDO�UHFXUUHQFH�RI�EDVDO�FHOO�VNLQ�FDQFHU�LV�LQDGHTXDWH�
FKRLFH� RI� WUHDWPHQW�PHWKRGV�� ORFDOL]DWLRQ�� VL]H� DQG� WKH� GHYHORSPHQW� RI�
%DVDO� &HOO� &DUFLQRPD� �XOFHU� IRUP� RI� JURZWK��� ��� 'XH� WR� WKH� IDFW� WKDW�
UHFXUUHQFH� RI� EDVDO� FHOO� FDQFHUV� GHYHORSV� DIWHU� �� \HDUV�� WKH�PRRW� LV� WKH�
UHPRYDO� RI� WKLV� FDWHJRU\� RI� SDWLHQWV�ZLWK� RXWSDWLHQW� UHJLVWUDWLRQ� DIWHU� ��
\HDUV�RI�UHPLVVLRQ�

ɈɌɅɂɑɂɌȿɅɖɇɕȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɊȺɄȺ�ɂɁ�ɄɅȿɌɈɄ�
ɆȿɊɄȿɅə�ȼ�ȻȿɅȺɊɍɋɂ
ɘ�ɘ��Ʉɢɬɟɥɶ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɞɨɰ��ȼ�ȿ��ɉɚɩɨɤ
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɇɢɧɫɤ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� Ʉɚɪɰɢɧɨɦɚ� Ɇɟɪɤɟɥɹ� ±� ɷɬɨ� ɪɟɞɤɢɣ� ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɵɣ�
ɪɚɤ�ɤɨɠɢ�ɫ�ɷɩɢɬɟɥɢɚɥɶɧɨɣ�ɢ�ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɨɣ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɨɣ��
ȼ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɜɫɬɪɟɱɚɸɬɫɹ� ɟɞɢɧɢɱɧɵɟ� ɩɭɛɥɢɤɚɰɢɢ��
ɩɨɫɜɹɳɺɧɧɵɟ� ɷɬɨɦɭ� ɪɚɤɭ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɜ� ɡɚɪɭɛɟɠɧɨɣ� ɢɧɬɟɪɟɫ�
ɤ� ɢɡɭɱɟɧɢɸ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ�� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɤɚɪɰɢɧɨɦɵ�ɨɱɟɜɢɞɟɧ��ɍɱɢɬɵɜɚɹ�ɜɵɲɟɫɤɚɡɚɧɧɨɟ��ɚ�ɬɚɤ�
ɠɟ�ɟɠɟɝɨɞɧɵɣ�ɩɪɢɪɨɫɬ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɢɧɬɟɪɟɫɧɵɦ�
ɨɩɢɫɚɧɢɟ�ɫɥɭɱɚɟɜ�ɪɚɤɚ�ɢɡ�ɤɥɟɬɨɤ�Ɇɟɪɤɟɥɹ�ɜ�Ɇɢɧɫɤɟ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɪɚɤ� ɢɡ� ɤɥɟɬɨɤ� Ɇɟɪɤɟɥɹ� ɩɨ� ɫɥɭɱɚɹɦ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ�
ɜ� ɨɬɞɟɥɟ� ɫɬɚɬɢɫɬɢɤɢ� ɆȽɈȾ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ��
ɥɚɛɨɪɚɬɨɪɧɨɣ�ɢ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢɆɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ����ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�ɩɚɰɢɟɧɬɨɜ�� ɡɚɛɨɥɟɜɲɢɯ�ɪɚɤɨɦ�
ɢɡ�ɤɥɟɬɨɤ�Ɇɟɪɤɟɥɹ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɆȽɈȾ�ɡɚ�����í�����
ɝɨɞɚ��ɋɪɚɜɧɢɜɚɥɫɹ�ɩɨɥ��ɜɨɡɪɚɫɬ��ɥɨɤɚɥɢɡɚɰɢɹ��ɩɪɨɹɜɥɟɧɢɟ��ɬɟɦɩ�ɪɨɫɬɚ��
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�ɢ�ɈȺɆ�ɩɚɰɢɟɧɬɨɜɊɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɚɥɢɡɚ�
ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ��ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɛɵɥɢ�ɩɚɰɢɟɧɬɵ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ��ɜ�
ɜɨɡɪɚɫɬɟ����±����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ��������ɍ���ɛɨɥɶɧɵɯ�ɢɡ����ɨɩɭɯɨɥɶ�
ɥɨɤɚɥɢɡɨɜɚɥɚɫɶ�ɧɚ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɹɯ��ɭ���±�ɧɚ�ɜɟɪɯɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��
ɭ���±�ɧɚ�ɥɢɰɟ�ɢ�ɭ���±�ɧɚ�ɝɪɭɞɢɧɟ��ɍ���ɩɚɰɢɟɧɬɨɤ�ɨɩɭɯɨɥɶ�ɜɵ�ɝɥɹɞɟɥɚ�
ɜ�ɜɢɞɟ�ɭɩɥɨɬɧɟɧɢɹ�ɪɨɡɨɜɨɝɨ�ɰɜɟɬɚ��ɭ���±�ɛɟɥɟɫɨɜɚɬɨɝɨ��ɭ���ɩɚɰɢɟɧɬɨɤ�
ɨɩɢɫɚɧɢɟ�ɰɜɟɬɚ�ɧɟ�ɜɵɹɫɧɟɧɨ�ɜ�ɫɜɹɡɢ�ɫ�ɨɩɟɪɢɪɨɜɚɧɢɟɦ�ɜ�ɞɪɭɝɨɦ�ɦɟɫɬɟ�
ɢ� ɫɥɭɱɚɣ� ɧɟɨɩɢɫɚɧɢɹ� ɰɜɟɬɚ� ɜɪɚɱɨɦ�� ɍ� �� ɡɚɛɨɥɟɜɲɢɯ� ɧɚɛɥɸɞɚɥɨɫɶ�
ɢɡɴɹɜɥɟɧɢɟ�� ȼ� �� ɫɥɭɱɚɟɜ� ɨɩɭɯɨɥɶ� ɪɨɫɥɚ� ɫɬɪɟɦɢɬɟɥɶɧɨ�� ɛɨɥɟɟ� ��
ɫɦ� ɜ� ɝɨɞ�� ɍ� �� ɩɚɰɢɟɧɬɨɤ� ɧɚɛɥɸɞɚɥɨɫɶ� ɛɵɫɬɪɨɟ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�
ɩɪɨɰɟɫɫɚ��ɦɟɬɚɫɬɚɡɢɪɨɜɚɧɢɟ��ȼ���ɫɥɭɱɚɹɯ�ɜ�ɈȺɄ�ɜɵɹɜɥɟɧɨ�ɫɧɢɠɟɧɢɟ�
ɩɨɤɚɡɚɬɟɥɹ�3&7�ȼɵɜɨɞɵ�����Ɉɧɤɨɥɨɝɢɱɟɫɤɚɹ�ɧɚɫɬɨɪɨɠɟɧɧɨɫɬɶ�ɜɪɚɱɟɣ�
ɜ�ɨɬɧɨɲɟɧɢɢ�ɤɚɪɰɢɧɨɦɵ�Ɇɟɪɤɟɥɹ�ɞɨɥɠɧɚ�ɭɜɟɥɢɱɢɬɶɫɹ�����Ɉɩɢɫɚɧɧɵɟ�
ɫɥɭɱɚɢ� ɤɚɪɰɢɧɨɦɵ� Ɇɟɪɤɟɥɹ� ɜ� Ɇɢɧɫɤɟ� ɧɟɫɤɨɥɶɤɨ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ�
ɨɩɢɫɚɧɢɹ�ɜ�ɡɚɪɭɛɟɠɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ��ɱɬɨ�ɝɨɜɨɪɢɬ�ɨɛ�ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ�
ɨɫɨɛɟɧɧɨɫɬɹɯ� ɷɬɨɣ�ɨɩɭɯɨɥɢ�� ���Ɉɛɧɚɪɭɠɟɧɨ�ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ�
ɫɧɢɠɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ�ɊɋɌ��ɱɬɨ�ɪɚɧɟɟ�ɧɟ�ɨɩɢɫɵɜɚɥɨɫɶ�ɜ�ɥɢɬɟɪɚɬɭɪɟ
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,QWURGXFWLRQ�� 0HUNHO¶V� FDUFLQRPD� LV� D� UDUH� QHXURHQGRFULQH� FDQFHU� RI�
VNLQ�ZLWK�DQ�HSLWHOLDOQ\�DQG�QHXURHQGRFULQH�GLIIHUHQWLDWLRQ�� ,Q�GRPHVWLF�
OLWHUDWXUH� WKH� VLQJOH�SXEOLFDWLRQV�GHYRWHG� WR� WKLV�FDQFHU�ZKLOH� LQ� IRUHLJQ�
LQWHUHVW� WR� VWXG\LQJ�PRUSKRORJLFDO�� ELRORJLFDO� DQG� FOLQLFDO� IHDWXUHV� RI� D�
FDUFLQRPD�LV�REYLRXV�PHHW��&RQVLGHULQJ� WKH�DIRUHVDLG�DQG�DV� WKH�DQQXDO�
JDLQ�RI�LQFLGHQFH��LV�UHSUHVHQWHG�LQWHUHVWLQJ�WKH�GHVFULSWLRQ�RI�FDVHV�RI�D�
FDQFHU�IURP�0HUNHO¶V�FHOOV�LQ�0LQVN��$LP��6WXG\�D�FDQFHU�IURP�0HUNHO¶V�
FHOOV�LQ�WKH�FDVHV��UHJLVWHUHG�LQ�GHSDUWPHQW�RI�VWDWLVWLFV�RI�0*2'�RI�IHDWXUH�
RI�D�FOLQLFDO�SLFWXUH��ODERUDWRU\�DQG�WRRO�GLDJQRVWLFV��0DWHULDOV�DQG�PHWKRGV��
7KH�DQDO\VLV�RI����FOLQLFDO�UHFRUGV�RI�WKH�SDWLHQWV�ZKR�KDYH�GHYHORSHG�D�
FDQFHU�IURP�FHOOV�RI�0HUNHO��EHLQJ�RQ�WUHDWPHQW�LV�FDUULHG�RXW�WR�0*2'�
IRU� ����������� 7KH� VH[�� DJH�� ORFDOL]DWLRQ�� PDQLIHVWDWLRQ�� JURZWK� UDWH��
SURJUHVVLQJ�DQG�2$0�RI�SDWLHQWV�ZDV�FRPSDUHG5HVXOWV��$V�D�UHVXOW�RI�WKH�
DQDO\VLV�RI�WKH�REWDLQHG�GDWD��LQ�DOO�FDVHV�WKHUH�ZHUH�IHPDOH�SDWLHQWV��DW�WKH�
DJH�RI����±����\HDUV��PLGGOH�DJH��������$W���SDWLHQWV�IURP�WKH���WK�WXPRU�
LW�ZDV�ORFDOL]HG�RQ�WKH�ERWWRP�H[WUHPLWLHV��DW���±�RQ�WKH�WRS�H[WUHPLWLHV��DW�
��±�RQ�D�IDFH�DQG�DW���±�RQ�D�EUHDVW��$W���SDWLHQWV�WKH�WXPRU�ORRNHG�LQ�WKH�
IRUP�RI�FRQVROLGDWLRQ�RI�SLQN�FRORU��DW���±�ZKLWLVK��WKH�GHVFULSWLRQ�RI�FRORU�
LVQ¶W�IRXQG�RXW�IURP���SDWLHQWV�LQ�FRQQHFWLRQ�ZLWK�RSHUDWLQJ�LQ�RWKHU�SODFH�
DQG�D�FDVH�RI�WKH�QHRZULWLQJ�RI�FRORU�WKH�GRFWRU��$W���GLVHDVHG�H[SUHVVLRQ�
ZDV�REVHUYHG��,Q���FDVHV�WKH�WXPRU�JUHZ�SURPSWO\��PRUH�WKDQ���FP�D�\HDU��
$W���SDWLHQWV�IDVW�SURJUHVVLQJ�RI�SURFHVV�ZDV�REVHUYHG��PHWDVWD]LURYDQL\H��
,Q���FDVHV�LQ�2$.�GHFUHDVH�LQ�DQ�LQGLFDWRU�RI�3&7�LV�UHYHDOHG��&RQFOXVLRQ��
���2QFRORJLFDO� YLJLODQFH�RI� GRFWRUV� FRQFHUQLQJ�0HUNHO¶V� FDUFLQRPD�KDV�
WR� LQFUHDVH�� ���7KH� GHVFULEHG� FDVHV� RI� D� FDUFLQRPD�RI�0HUNHO� LQ�0LQVN�
GLIIHU�IURP�WKH�GHVFULSWLRQ�LQ�IRUHLJQ�OLWHUDWXUH�WKDW�VSHDNV�DERXW�WHUULWRULDO�
IHDWXUHV�RI�WKLV�WXPRU�D�OLWWOH�����'HFUHDVH�LQ�DQ�LQGLFDWRU�RI�567�LV�UHYHDOHG�
LQ�PRVW�FDVHV�WKDW�HDUOLHU�ZDVQ¶W�GHVFULEHG�LQ�OLWHUDWXUH

ɄɅɂɇɂɄɈ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɉȺɊȺɆȿɌɊɕ�ɍ�ȻɈɅɖɇɕɏ�
ɏɊɈɇɂɑȿɋɄɂɆ�ɈȻɋɌɊɍɄɌɂȼɇɕɆ�ȻɊɈɇɏɂɌɈɆ�
ɌəɀȿɅɈɃ�ɋɌȿɉȿɇɂ�ɇȺ�ɎɈɇȿ�Ʌȿɑȿɇɂə�ȽɂɉɈɄɋȿɇɈɆ�
ȼ�ɄɈɆɉɅȿɄɋɇɈɃ�ɌȿɊȺɉɂɂ
Ɇ�ɒ��Ⱦɚɞɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɏ�Ɇ��Ȼɚɬɚɟɜ
ɑɟɱɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɢɧɫɬɢɬɭɬ��Ƚɪɨɡɧɵɣ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɢɦ� ɢɡ� ɜɚɠɧɵɯ� ɮɚɤɬɨɪɨɜ� ɩɚɬɨɝɟɧɟɡɚ� ɯɪɨɧɢɱɟɫɤɨɝɨ�
ɨɛɫɬɪɭɤɬɢɜɧɨɝɨ� ɛɪɨɧɯɢɬɚ� �ɏɈȻ�� ɹɜɥɹɟɬɫɹ� ɞɢɫɛɚɥɚɧɫ� ɜ� ɫɢɫɬɟɦɟ�
ɨɤɫɢɞɚɧɬɵ�ɚɧɬɢɨɤɫɢɞɚɧɬɵ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɫɬɚɧɨɜɢɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�
ɩɪɨɛɥɟɦɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɪɟɞɫɬɜ� ɫ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�
ɩɪɢ� ɥɟɱɟɧɢɢ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɤɥɸɱɟɧɢɹ�ɚɧɬɢɨɤɫɢɞɚɧɬɚ�ɚɧɬɢɝɢɩɨɤɫɚɧɬɚ�ɝɢɩɨɤɫɟɧɚ�
ɜ� ɫɨɫɬɚɜ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɏɈȻ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɢ�
ɬɹɠɟɫɬɢ�ɫ�ɭɱɟɬɨɦ�ɟɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɤɥɢɧɢɱɟɫɤɨɟ�ɬɟɱɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɨ����ɛɨɥɶɧɵɯ�ɏɈȻ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɢ��
ɏɈȻ�ɨɰɟɧɢɜɚɥɢ�ɤɚɤ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɢ�ɩɪɢ�ɡɧɚɱɟɧɢɹɯ�ɩɨɤɚɡɚɬɟɥɹ�ɈɎȼ��
����ɢ�ɧɢɠɟ�ɨɬ�ɞɨɥɠɧɨɝɨ��Ȼɨɥɶɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ����ɹ�
±����ɛɨɥɶɧɵɯ�±�ɩɨɥɭɱɚɥɢ�ɝɢɩɨɤɫɟɧ�ɩɨ���ɬɚɛɥɟɬɤɟ������ɝ����ɪɚɡɚ�ɜ�ɞɟɧɶ�
ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɪɚɩɢɟɣ��ɚɧɬɢɛɢɨɬɢɤɢ��ɛɪɨɧɯɨɥɢɬɢɤɢ�ɢ�
ɨɬɯɚɪɤɢɜɚɸɳɢɟ�ɫɪɟɞɫɬɜɚ�����ɹ��ɤɨɧɬɪɨɥɶɧɚɹ��±����ɛɨɥɶɧɵɯ�±�ɩɨɥɭɱɚɥɢ�
ɬɪɚɞɢɰɢɨɧɧɭɸ� ɬɟɪɚɩɢɸ�� ȼɵɪɚɠɟɧɧɨɫɬɶ� ɨɫɧɨɜɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɫɢɦɩɬɨɦɨɜ� �ɤɚɲɟɥɶ��ɦɨɤɪɨɬɚ�� ɨɞɵɲɤɚ��ɢɫɯɨɞɧɨ�ɞɨ�ɢ�ɩɨɫɥɟ� ɬɟɪɚɩɢɢ�
ɜ� ɝɪɭɩɩɚɯ� ɨɰɟɧɢɜɚɥɚɫɶ� ɜ� ɛɚɥɥɚɯ�� ��� ɤɚɲɟɥɶ�� �� ɛɚɥɥɨɜ� ±�ɧɟɬ�� �� ɛɚɥɥ�
±�ɧɟɩɨɫɬɨɹɧɧɵɣ�ɭɬɪɟɧɧɢɣ����ɛɚɥɥɚ�±�ɩɨɫɬɨɹɧɧɵɣ�ɭɬɪɟɧɧɢɣ����ɛɚɥɥɚ�
±� ɩɨɫɬɨɹɧɧɵɣ� ɜ� ɬɟɱɟɧɢɟ� ɞɧɹ�� ��� ɦɨɤɪɨɬɚ�� �� ɛɚɥɥɨɜ� ±� ɧɟɬ�� �� ɛɚɥɥ� ±�
ɫɥɢɡɢɫɬɚɹ� ɜ� ɧɟɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ�� �� ɛɚɥɥɚ� ±� ɨɛɢɥɶɧɚɹ� ɫɥɢɡɢɫɬɚɹ�
ɢɥɢ�ɫɥɢɡɢɫɬɨ�ɝɧɨɣɧɚɹ����ɛɚɥɥɚ�±�ɝɧɨɣ�ɧɚɹ�����ɨɞɵɲɤɚ����ɛɚɥɥɨɜ�±�ɧɟɬ��
��ɛɚɥɥ�±�ɩɪɢ�ɛɵɫɬɪɨɣ�ɯɨɞɶɛɟ����ɛɚɥɥɚ�±�ɩɪɢɜɨɞɢɬ�ɤ�ɨɫɬɚɧɨɜɤɚɦ�ɩɪɢ�
ɯɨɞɶɛɟ�ɩɨ�ɪɨɜɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ����ɛɚɥɥɚ�±�ɩɪɢ�ɯɨɞɶɛɟ�ɧɚ�ɪɚɫɫɬɨɹɧɢɟ�
ɞɨ� ���� ɦ�� �� ɛɚɥɥɚ� ±� ɜ� ɩɨɤɨɟ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɷɬɢɯ� ɛɚɥɥɨɜ� ɜɵɜɨɞɢɥɢ�
ɢɯ� ɨɛɳɭɸ� ɫɭɦɦɭ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɜɤɥɸɱɟɧɢɟ� ɜ� ɤɨɦɩɥɟɤɫɧɨɟ� ɥɟɱɟɧɢɟ�
ɝɢɩɨɤɫɟɧɚ�ɩɨɡɜɨɥɢɥɨ�ɭɦɟɧɶɲɢɬɶ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɫɯɨɞɧɵɦ�ɭɪɨɜɧɟɦ�
ɜɵɪɚɠɟɧɧɨɫɬɶ�ɤɚɲɥɹ�ɧɚ�����ɛɚɥɥɚ��ɫ������ɞɨ��������ɝɧɨɣɧɨɫɬɢ�ɦɨɤɪɨɬɵ�
±� ɧɚ� ����� ɛɚɥɥɚ� �ɫ� ����� ɞɨ� ������� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɨɞɵɲɤɢ� ±� ɧɚ� �����
ɛɚɥɥɚ� �ɫ� ����� ɞɨ� ������� ɚ� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ±� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɧɚ�
����ɛɚɥɥɚ��ɫ�����ɞɨ������������ɛɚɥɥɚ��ɫ������ɞɨ�������ɢ�������ɫ������ɞɨ�
�������ȼ�ɰɟɥɨɦ�ɩɪɢ�ɜɵɩɢɫɤɟ�ɢɡ� ɫɬɚɰɢɨɧɚɪɚ� ɫɭɦɦɚ�ɛɚɥɥɨɜ�ɨɫɧɨɜɧɵɯ�
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ɤɥɢɧɢɱɟɫɤɢɯ� ɫɢɦɩɬɨɦɨɜ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɭɦɟɧɶɲɢɥɚɫɶ�
ɧɚ� ����� ɛɚɥɥɚ�� ɚ� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ±� ɧɚ� ����� ɛɚɥɥɚ� �S!������� ɉɪɢ�
ɨɰɟɧɤɟ� ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ� ɮɭɧɤɰɢɢ� ɥɟɝɤɢɯ� ɭ� ɛɨɥɶɧɵɯ� ɨɛɟɢɯ� ɝɪɭɩɩ�
ɩɚɪɚɦɟɬɪɵ�ɧɟɫɤɨɥɶɤɨ�ɭɥɭɱɲɢɥɢɫɶ�� ɬɟɦ�ɧɟ�ɦɟɧɟɟ��ɩɨɤɚɡɚɬɟɥɢ�ɦɟɠɞɭ�
ɝɪɭɩɩɚɦɢ�ɫɭɳɟɫɬɜɟɧɧɨ�ɧɟ�ɪɚɡɥɢɱɚɥɢɫɶ��S!�������ȼ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�
ɛɨɥɶɧɵɯ�ɩɪɢɪɨɫɬ�ɀȿɅ�ɫɨɫɬɚɜɢɥ�������ɈɎȼ��±�������ɈɎȼ��ɀȿɅ�±�
�����ɢ�ɉɈɋɜɵɞ�±�������ɚ�ɜ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�±�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�������
�����������ɢ�������ȼɵɜɨɞɵ��Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ�ɜɤɥɸɱɟɧɢɟ�ɝɢɩɨɤɫɟɧɚ�
ɜ� ɤɨɦɩɥɟɤɫ� ɥɟɱɟɧɢɹ� ɭ� ɛɨɥɶɧɵɯ� ɏɈȻ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɢ� ɩɪɢɜɨɞɢɬ� ɤ�
ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɞɢɧɚɦɢɤɟ� ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ��
ɨɞɧɚɤɨ�ɨɧɚ�ɧɟɫɭɳɟɫɬɜɟɧɧɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�ɫɪɚɜɧɟɧɢɹ�
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6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��.�0��%DWDHY
&KHFKHQ�6WDWH�,QVWLWXWH��*UR]Q\��5XVVLD

,QWURGXFWLRQ��2QH�RI�WKH�LPSRUWDQW�IDFWRUV�LQ�WKH�SDWKRJHQHVLV�RI�FKURQLF�
REVWUXFWLYH� EURQFKLWLV� �&2%�� LV� DQ� LPEDODQFH� LQ� WKH� V\VWHP�í� R[LGDQWV�
DQWLR[LGDQWV��LQ�FRQQHFWLRQ�ZLWK�ZKDW�KDV�EHFRPH�DQ�XUJHQW�SUREOHP�ZLWK�
WKH�XVH�RI�WKH�DQWLR[LGDQW�DFWLYLW\�RI�WKH�WUHDWPHQW�RI�WKLV�SDWKRORJ\��$LP��
7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�LQFRUSRUDWLQJ�DQWLR[LGDQW�í�DQWLK\SR[DQW�
K\SR[HQ� LQ� WKH� FRPSOH[� WKHUDS\� RI� SDWLHQWV� ZLWK� &2%� KHDY\� IRUPXOD�
WDNLQJ�LQWR�DFFRXQW�WKH�VHYHULW\�RI�LWV�HIIHFW�RQ�WKH�FOLQLFDO�FRXUVH�RI�WKH�
GLVHDVH��0DWHULDOV�DQG�PHWKRGV��:H�LQYHVWLJDWHG����SDWLHQWV�ZLWK�VHYHUH�
&2%��&2%� LV�HVWLPDWHG�DV� VHYHUH� LQ� WKH� LQGH[�YDOXHV�RI�)(9������RI�
SUHGLFWHG� DQG�EHORZ��3DWLHQWV�ZHUH� GLYLGHG� LQWR� WZR�JURXSV�� �� JU�� í� ���
SDWLHQWV�í�UHFHLYHG�K\SR[HQ���WDEOHW������J�����WLPHV�D�GD\�LQ�FRPELQDWLRQ�
ZLWK�FRQYHQWLRQDO�WKHUDS\��DQWLELRWLFV��EURQFKRGLODWRUV��DQG�H[SHFWRUDQWV�
�����JU���FRQWURO���í����SDWLHQWV�í�UHFHLYHG�FRQYHQWLRQDO�WKHUDS\��,QWHQVLW\�
RI� WKH�PDLQ� FOLQLFDO� V\PSWRPV� �FRXJK�� SKOHJP�� VKRUWQHVV� RI� EUHDWK�� DW�
EDVHOLQH�EHIRUH�DQG�DIWHU�WKHUDS\�LQ�JURXSV�HYDOXDWHG�LQ�SRLQWV�����FRXJK��
��SRLQWV�í�QR����SRLQW�í�¿FNOH�PRUQLQJ����SRLQWV�í�SHUPDQHQW�PRUQLQJ����
SRLQWV�í�FRQVWDQW�WKURXJKRXW�WKH�GD\�����VSXWXP����SRLQWV�í�QR����SRLQW�í�
PXFRXV�LQ�VPDOO�TXDQWLW\����SRLQWV�í�SURIXVH�PXFRXV�RU�PXFRSXUXOHQW����
SRLQWV�±�SXUXOHQW�����VKRUWQHVV�RI�EUHDWK����SRLQWV�í�QR����SRLQW�í�D�EULVN�
ZDON����SRLQWV�í�OHDGV�WR�VWRSV�ZKLOH�ZDONLQJ�RQ�D�ÀDW�VXUIDFH����SRLQWV�í�
ZKLOH�ZDONLQJ�D�GLVWDQFH�RI�����P����SRLQWV�í�DORQH��)URP�WKHVH�SRLQWV�RI�
WKHLU�WRWDO�DPRXQW�ZLWKGUDZQ�5HVXOWV��,QFOXVLRQ�LQ�WKH�FRPSOH[�WUHDWPHQW�
K\SR[HQ� DOORZHG� UHGXFHG� FRPSDUHG�ZLWK�EDVHOLQH� VHYHULW\� RI� FRXJK�E\�
����SRLQWV� �IURP������ WR��������VSXWXP�SXUXOHQFH�í�E\������SRLQWV� IURP�
�����WR�������� WKH�LQWHQVLW\�VKRUWQHVV�RI�EUHDWK�í�E\������SRLQWV�������WR�
�����ZLWK���DQG�LQ�WKH�FRPSDULVRQ�JURXS�í�E\�����SRLQWV��IURP�����WR�������
�����SRLQWV��IURP������WR�������DQG�������IURP������WR��������,Q�JHQHUDO��DW�
GLVFKDUJH�SRLQWV�VXP�PDLQ�FOLQLFDO�V\PSWRPV�LQ�WKH�VWXG\�JURXS�GHFUHDVHG�
E\� ����� SRLQWV��ZKLOH� WKH� FRPSDULVRQ� JURXS�í� E\� ����� SRLQWV� �S!�������
:KHQ� HYDOXDWLQJ� SXOPRQDU\� YHQWLODWLRQ� LQ� ERWK� JURXSV� LPSURYHG�
VRPHZKDW�SDUDPHWHUV�QHYHUWKHOHVV�LQGLFDWRUV�EHWZHHQ�WKH�JURXSV�ZHUH�QRW�
VLJQL¿FDQWO\�GLIIHUHQW��S!�������,Q�WKH�PDLQ�JURXS�RI�SDWLHQWV�JDLQ������
9&��)(9��±������)(9��9&�±������DQG�3()�±�������DQG� LQ�JURXS�RI�
FRPSDULVRQ�±�UHVSHFWLYHO\������������������DQG�������&RQFOXVLRQ��7KH�
DGGLWLRQDO�LQFOXVLRQ�RI�K\SR[HQ�LQ�WKH�FRPSOH[�WUHDWPHQW�RI�SDWLHQWV�ZLWK�
VHYHUH�&2%�OHDGV�WR�SRVLWLYH�G\QDPLFV�RI�FOLQLFDO�DQG�IXQFWLRQDO��EXW�LW�LV�
LQVLJQL¿FDQW�FRPSDUHG�ZLWK�WKH�JURXS�FRPSDULVRQV�

ȾɂɇȺɆɂɄȺ�ȺɇɌɂɈɄɋɂȾȺɌɇɈȽɈ�ɋɌȺɌɍɋȺ�ɍ�ȻɈɅɖɇɕɏ�
ɏɊɈɇɂɑȿɋɄɂɆ�ɈȻɋɌɊɍɄɌɂȼɇɕɆ�ȻɊɈɇɏɂɌɈɆ�ɇȺ�
ɎɈɇȿ�Ʌȿɑȿɇɂə�ȽɂɉɈɄɋȿɇɈɆ�ȼ�ɄɈɆɉɅȿɄɋɇɈɃ�
ɌȿɊȺɉɂɂ
Ɇ�ɒ��Ⱦɚɞɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ�ɩɪɨɮ��ɏ�Ɇ��Ȼɚɬɚɟɜ
ɑɟɱɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɢɧɫɬɢɬɭɬ��Ƚɪɨɡɧɵɣ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɤɥɸɱɟɜɭɸ� ɪɨɥɶ� ɜ�
ɪɚɡɜɢɬɢɢ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɨɛɫɬɪɭɤɬɢɜɧɨɝɨ� ɛɪɨɧɯɢɬɚ� �ɏɈȻ�� ɢɝɪɚɟɬ�
ɞɢɫɛɚɥɚɧɫ� ɜ� ɫɢɫɬɟɦɟ� ɨɤɫɢɞɚɧɬɵ±ɚɧɬɢɨɤɫɢɞɚɧɬɵ�� ɫɨɡɞɚɸɳɢɣɫɹ� ɡɚ�
ɫɱɟɬ�ɢɡɛɵɬɤɚ�ɷɤɡɨɝɟɧɧɵɯ�ɢɥɢ�ɷɧɞɨɝɟɧɧɵɯ�ɨɤɫɢɞɚɧɬɨɜ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�
ɨɫɨɛɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɥɟɱɟɧɢɢ�ɏɈȻ�ɩɪɢɞɚɸɬ�ɚɧɬɢɨɤɫɢɞɚɧɬɚɦ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɧɨɜɨɦɭ� ɨɬɟɱɟɫɬɜɟɧɧɨɦɭ� ɩɪɟɩɚɪɚɬɭ� ©Ƚɢɩɨɤɫɟɧª��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɝɢɩɨɤɫɟɧɚ� ɜ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɧɚ� ɫɨɫɬɨɹɧɢɟ�
ɫɢɫɬɟɦɵ�ɩɟɪɟɤɢɫɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ��ɉɈɅ��±�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�
ɡɚɳɢɬɵ� �ȺɈɁ��ɭ�ɛɨɥɶɧɵɯ�ɏɈȻ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɵ�

���ɛɨɥɶɧɵɯ�����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±����������ɥɟɬ��
ɏɈȻ�� ɤɨɬɨɪɵɯ� ɪɚɡɞɟɥɢɥɢ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ�� ��ɹ� ɝɪɭɩɩɚ� ±� ��� ɛɨɥɶɧɵɯ��
ɤɨɬɨɪɵɦ� ɧɚɡɧɚɱɚɥɢ� ɝɢɩɨɤɫɟɧ� ɩɨ� �� ɬɚɛɥɟɬɤɟ� ����� ɝ�� �� ɪɚɡɚ� ɜ� ɞɟɧɶ� ɜ�
ɫɨɱɟɬɚɧɢɢ� ɫ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɟɣ� �ɚɧɬɢɛɢɨɬɢɤɢ�� ɛɪɨɧɯɨɥɢɬɢɤɢ��
ɨɬɯɚɪɤɢɜɚɸɳɢɟ� ɫɪɟɞɫɬɜɚ��� ��ɹ� ɝɪɭɩɩɚ� �ɤɨɧɬɪɨɥɶ�� ±� ��� ɛɨɥɶɧɵɯ� ±�
ɩɨɥɭɱɚɥɢ� ɬɪɚɞɢɰɢɨɧɧɭɸ� ɬɟɪɚɩɢɸ�� Ⱦɢɚɝɧɨɡ� ɏɈȻ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ�ɤɥɢɧɢɱɟɫɤɨɣ�ɤɚɪɬɢɧɵ��ɥɚɛɨɪɚɬɨɪɧɵɯ��ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɯ�
ɢ� ɫɩɢɪɨɝɪɚɮɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�� ȼɵɪɚɠɟɧɧɨɫɬɶ� ɉɈɅ� ɨɰɟɧɢɜɚɥɢ� ɩɨ�
ɫɨɞɟɪɠɚɧɢɸ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ��� ɫɨɫɬɨɹɧɢɟ� ȺɈɁ� ±� ɩɨ�
ɩɨɤɚɡɚɬɟɥɸ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� �ȺɈȺ��� ɉɪɨɞɭɤɬɵ� ɉɈɅ� ɢ�
ȺɈȺ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɹɥɢ�ɭ����ɡɞɨɪɨɜɵɯ�ɞɨɛɪɨɜɨɥɶɰɟɜ��ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɛɨɥɶɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɜ� ɫɬɚɰɢɨɧɚɪ�� ɩɪɢ� ɜɵɩɢɫɤɟ� ɢ�
ɱɟɪɟɡ���ɦɟɫɹɰ�ɩɨɫɥɟ�ɜɵɩɢɫɤɢ�ɢɡ�ɫɬɚɰɢɨɧɚɪɚ��Ɋɟɡɭɥɶɬɚɬɵ��Ɋɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɭ�ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɛɨɥɶɧɵɯ�
ɏɈȻ����ɣ�ɢ���ɣ�ɝɪɭɩɩ��ɜ�ɩɟɪɢɨɞ�ɨɛɨɫɬɪɟɧɢɹ�ɧɚɛɥɸɞɚɥɚɫɶ�ɚɤɬɢɜɚɰɢɹ�
ɩɪɨɞɭɤɬɨɜ� ɉɈɅ� ɢ� ɫɧɢɠɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɨɣ�
ɫɢɫɬɟɦɵ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ�ɆȾȺ� ɭ� ɛɨɥɶɧɵɯ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɵ�ɫɨɫɬɚɜɢɥɚ����������ɦɤɦɨɥɶ�ɥ����ɣ�ɝɪɭɩɩɵ�±����������ɦɤɦɨɥɶ�ɥ�
�ɭ�ɡɞɨɪɨɜɵɯ�±����������ɦɤɦɨɥɶ�ɥ���ɩɨɤɚɡɚɬɟɥɢ�ȺɈȺ�±�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
���������ɦɦɨɥɶ�ɥ�ɢ����������ɦɦɨɥɶ�ɥ��ɭ�ɡɞɨɪɨɜɵɯ�±����������ɦɦɨɥɶ�ɥ���
ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɤɭɪɫɚ� ɬɟɪɚɩɢɢ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɆȾȺ�
ɭ� ɛɨɥɶɧɵɯ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɫɨɫɬɚɜɢɥɚ� �������� ɦɤɦɨɥɶ�ɥ��
ɩɨɤɚɡɚɬɟɥɶ�ȺɈȺ�±����������ɦɦɨɥɶ�ɥ��ɱɟɪɟɡ�ɦɟɫɹɰ�ɩɨɫɥɟ�ɜɵɩɢɫɤɢ�ɢɡ�
ɫɬɚɰɢɨɧɚɪɚ� ±� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �������� ɦɤɦɨɥɶ�ɥ� ɢ� ��������� ɦɦɨɥɶ�ɥ��
ɇɚɡɧɚɱɟɧɢɟ� ɝɢɩɨɤɫɟɧɚ� ɜ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɛɨɥɶɧɵɦ� ɩɪɢɜɨɞɢɥɨ�
ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ� ɉɈɅ��
ɤɨɧɰɟɧɬɪɚɰɢɹ� ɜ� ɤɪɨɜɢ�ɆȾȺ� ɫɨɫɬɚɜɢɥɚ� ɩɪɢ� ɜɵɩɢɫɤɟ� ɢɡ� ɫɬɚɰɢɨɧɚɪɚ�
��������ɦɤɦɨɥɶ�ɥ��ɩɨɤɚɡɚɬɟɥɶ�ȺɈȺ�±����������ɦɦɨɥɶ�ɥ��ɱɟɪɟɡ�ɦɟɫɹɰ�±�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���������ɦɤɦɨɥɶ�ɥ�ɢ�ȺɈȺ�±����������ɦɦɨɥɶ�ɥ��ȼɵɜɨɞɵ��
��� ȼɤɥɸɱɟɧɢɟ� ɝɢɩɨɤɫɟɧɚ� ɜ� ɫɨɫɬɚɜ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɭ� ɛɨɥɶɧɵɯ�
ɏɈȻ�ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɞɢɫɛɚɥɚɧɫ� ɜ� ɫɢɫɬɟɦɟ� ©ɉɈɅ�ȺɈɁª�� ���
Ɉɬɫɭɬɫɬɜɢɟ�ɩɨɥɧɨɣ�ɧɨɪɦɚɥɢɡɚɰɢɢ�ɞɢɫɛɚɥɚɧɫɚ�ɜ�ɫɢɫɬɟɦɟ�©ɉɈɅ�ȺɈɁª�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɯɪɨɧɢɱɟɫɤɨɦ�ɬɟɱɟɧɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ�

7+(�67$786�$17,2.6,'$71<�/28'63($.(5�$7�
3$7,(176�&+521,&�2%6758&7,9(�%521&+,7,6�$*$,167�
75($70(176�%<�*,32.6(1�,1�&203/(;�7+(5$3<
0�6��'DGDHY
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��.�0��%DWDHY
&KHFKHQ�6WDWH�,QVWLWXWH��*UR]Q\��5XVVLD

,QWURGXFWLRQ�� 1RZ� LW� LV� HVWDEOLVKHG� WKDW� D� NH\� UROH� LQ� GHYHORSPHQW� RI�
WKH�FKURQLF�REVWUXFWLYH�EURQFKLWLV� �&2%�� WKH� LPEDODQFH� LQ�V\VWHP�SOD\V�
WKH� R[LGL]HUV� DQWLR[LGDQWV�� EHLQJ� FUHDWHG� GXH� WR� H[FHVV� RI� H[RJHQRXV�
RU� HQGRJHQRXV� R[LGL]HUV�� ,Q� WKLV� UHJDUG�� RI� SDUWLFXODU� LPSRUWDQFH� LQ� WKH�
WUHDWPHQW� RI� FKURQLF� REVWUXFWLYH� EURQFKLWLV� JLYH� DQWLR[LGDQWV�� LQFOXGLQJ�
QHZ�GRPHVWLF�GUXJ�©+\SR[HQª��$LP��7R�VWXG\�WKH�HIIHFW�RI�K\SR[LD�LQ�WKH�
FRPELQHG�WKHUDS\�RQ�WKH�VWDWH�RI�OLSLG�SHUR[�LGDWLRQ��32/��í�DQWLR[LGDQW�
SURWHFWLRQ��$23��LQ�SDWLHQWV�ZLWK�&2%�0DWHULDOV�DQG�PHWKRGV��6WXGLHG����
SDWLHQWV�����PHQ�DQG����ZRPHQ��PHDQ�DJH�±����������\HDUV��&2%��ZHUH�
GLYLGHG�LQWR�WZR�JURXSV����JU��í����SDWLHQWV�ZKR�ZHUH�SUHVFULEHG���WDEOHW�
K\SR[HQ������J���� WLPHV�D�GD\� LQ�FRPELQDWLRQ�ZLWK� WUDGLWLRQDO� WKHUDSLHV�
�DQWLELRWLFV��EURQFKRGL�ODWRUV��H[SHFWRUDQWV�����JU���FRQWURO��í����SDWLHQWV�
í� UHFHLYHG� FRQYHQWLRQDO� WKHUDS\�� &2%� GLDJQRVLV� HVWDEOLVKHG� RQ� WKH�
EDVLV�RI�FOLQLFDO��ODERUDWRU\��DQG�UDGLRORJLFDO�GDWD�VSLURJUDSKLF��,QWHQVLW\�
RI� OLSLG� SHUR[LGDWLRQ�ZDV� HYDOXDWHG� E\� WKH� FRQWHQW� RI�PDORQGLDOGHK\GH�
�0'$��� WKH� VWDWH�RI� WKH�$23�í� LQ� WHUPV�RI�DQWLR[LGDQW�DFWLYLW\� �$2$���
3URGXFWV�RI�OLSLG�SHUR[LGDWLRQ�DQG�DQWLR[LGDQW�DFWLYLW\�ZDV�DOVR�PHDVXUHG�
LQ����KHDOWK\�YROXQWHHUV��6WXG\�SDWLHQWV�ZDV�SHUIRUPHG�DW�DGPLVVLRQ��DW�
GLVFKDUJH� DQG� DW� ��PRQWK� DIWHU� GLVFKDUJH� IURP�KRVSLWDO�5HVXOWV��5HVXOWV�
RI� WKH� VWXG\� LQGLFDWH� WKDW� LQ� DOO� SDWLHQWV� ZLWK� &2%� ��� DQG� �� JURXSV��
REVHUYHG�LQ�DFXWH�DFWLYDWLRQ�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV��DQG�GHFUHDVLQJ�
DQWLR[LGDQW�V\VWHP��SODVPD�FRQFHQWUDWLRQ�RI�0'$�LQ�WKH�VWXG\�JURXS�ZDV�
���������PPRO�O��JURXS���±����������PPRO�O��KHDOWK\�±����������PPRO�O���
LQGLFDWRUV�RI�WKH�$2$��UHVSHFWLYHO\����������PPRO�O�DQG����������PPRO�O�
�KHDOWK\�±����������PPRO�O���8SRQ�FRPSOHWLRQ�RI�WKH�FRXUVH�RI�WKHUDS\�WKH�
SODVPD�FRQFHQWUDWLRQ�RI�0'$�LQ�SDWLHQWV�RI�WKH�FRQWURO�JURXS�ZDV���������
PPRO�O�� WKH� UDWH� RI�$2$� ±� ��������� PPRO�O�� D� PRQWK� DIWHU� GLVFKDUJH�
IURP� WKH� KRVSLWDO� í� UHVSHFWLYHO\� �������� PPRO�O� DQG� ��������� PRO�O��
$SSRLQWPHQW�RI�K\SR[LD�LQ�WKH�FRPSOH[�WKHUDS\�RI�SDWLHQWV�UHVXOWHG�LQ�D�
PRUH�SURQRXQFHG�GHFUHDVH�LQ�WKH�LQWHQVLW\�RI�OLSLG�SHUR[LGDWLRQ�SURFHVVHV��
WKH� FRQFHQWUD�WLRQ� RI�0'$� LQ� EORRG�ZDV� DW� KRVSLWDO� GLVFKDUJH� ��������
PRO�O�� WKH� UDWH� RI�$2$� ±� ��������� PPRO�O�� LQ� D� PRQWK� í� UHVSHFWLYHO\�
�������� PPRO�O� DQG� $2$� ±� ��������� PPRO�O�&RQFOXVLRQ�� ��� +\SR[HQ�
LQFOXVLRQ�LQ�WKH�FRPSOH[�WKHUDS\�RI�SDWLHQWV�ZLWK�&2%�SRVLWLYH�HIIHFW�RQ�
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WKH�LPEDODQFH�LQ�WKH�V\VWHP�©32/í$23ª�����/DFN�RI�IXOO�QRUPDOL]DWLRQ�RI�
LPEDODQFHV�LQ�WKH�©32/í$23ª�LQGLFDWHV�WKH�FKURQLF�FRXUVH�RI�WKH�GLVHDVH�

ɄȺɑȿɋɌȼɈ�ɀɂɁɇɂ�ɍ�ɆɈɅɈȾɕɏ�ɄɍɊɂɅɖɓɂɄɈȼ�ɋ�
ɉȿɊɋɂɋɌɂɊɍɘɓȿɃ�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɈɃ�ɉɊɂ�
ɊȺɁɅɂɑɇɈɆ�ɍɊɈȼɇȿ�ɄɈɇɌɊɈɅə�ɁȺȻɈɅȿȼȺɇɂə
Ⱥ�ɘ��ɋɦɢɪɧɨɜɚ��ɘ�Ⱥ��ɉɨɪɬɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ȼ��ȼɢɤɬɨɪɨɜɢɱ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɚɛɚɤɨɤɭɪɟɧɢɟ�� ɧɟ� ɹɜɥɹɹɫɶ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ� ɩɪɢɱɢɧɨɣ�
ɪɚɡɜɢɬɢɹ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ�� ɭɜɟɥɢɱɢɜɚɟɬ� ɪɢɫɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɬɟɱɟɧɢɟ� ɢ� ɬɹɠɟɫɬɶ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ�ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ� ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�
ɭ� ɦɨɥɨɞɵɯ� ɤɭɪɢɥɶɳɢɤɨɜ� ɫ� ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ�
ɩɪɢ� ɪɚɡɥɢɱɧɨɦ� ɭɪɨɜɧɟ� ɤɨɧɬɪɨɥɹ� ɧɚɞ� ɡɚɛɨɥɟɜɚɧɢɟɦ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ��� ɤɭɪɹɳɢɯ�� ɛɨɥɶɧɵɯ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɨɣ� �ɨɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ� ±� ɈȽ��� ɜ� ɜɨɡɪɚɫɬɟ� ����������� ɥɟɬ� ɢ� ���
ɧɟɤɭɪɹɳɢɯ� �ɝɪɭɩɩɚ� ɫɪɚɜɧɟɧɢɹ� ±� Ƚɋ�� ɜ� ɜɨɡɪɚɫɬɟ� ����������� ɥɟɬ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɜɟɞɺɧ� ɚɧɚɥɢɡ� ɨɫɧɨɜɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ�ɭ�ɧɟɤɭɪɹɳɢɯ�ɢ� ɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ��ɍ� ɤɭɪɹɳɢɯ�
ɩɚɰɢɟɧɬɨɜ�ɩɪɢ�ɧɟɩɨɥɧɨɦ�ɤɨɧɬɪɨɥɟ�ɧɚɞ�ɡɚɛɨɥɟɜɚɧɢɟɦ�ɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
ɪɟɝɭɥɹɪɧɨɝɨ� ɤɨɧɬɚɤɬɚ� ɫ� ɬɚɛɚɱɧɵɦ� ɞɵɦɨɦ� ɩɪɢ� ɚɭɫɤɭɥɶɬɚɰɢɢ� ɥɺɝɤɢɯ�
ɞɨɫɬɨɜɟɪɧɨ� �ɪ������� ɱɚɳɟ�� ɜ� ������ ɫɥɭɱɚɟɜ�� ɨɬɦɟɱɚɥɨɫɶ� ɠɟɫɬɤɨɟ�
ɞɵɯɚɧɢɟ� ɢ� ɜ� ������ í� ɫɭɯɢɟ� ɯɪɢɩɵ�� ɍ� ɧɟɤɭɪɹɳɢɯ� ɛɨɥɶɧɵɯ� ȻȺ�
ɭɤɚɡɚɧɧɵɟ�ɫɢɦɩɬɨɦɵ�ɧɚɛɥɸɞɚɥɢɫɶ�ɜ�������ɢ�������ɫɥɭɱɚɟɜ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɤɭɪɟɧɢɟ� ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɤɥɢɧɢɱɟɫɤɢɟ� ɩɪɨɹɜɥɟɧɢɹ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ�� ȼ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ɬɟɱɟɧɢɟ�
ȻȺ� ɧɚɛɥɸɞɚɥɨɫɶ� ɭ� ����� ɱɚɫɬɢɱɧɨ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ±� ɭ� ����� ɚ�
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ�ɬɟɱɟɧɢɟ�±�ɭ�����ɩɚɰɢɟɧɬɨɜ��ȼ�ɨɫɧɨɜɧɨɣ�ɠɟ�ɝɪɭɩɩɟ�
ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ɬɟɱɟɧɢɟ� ȻȺ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ� ɥɢɲɶ� ɭ� ����� ɱɚɫɬɢɱɧɨ�
ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ±� ɭ� ����� ɚ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ɬɟɱɟɧɢɟ� ±� ɭ� ����
ɛɨɥɶɧɵɯ��ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�ȺɋɌ� ɬɟɫɬɚ�� ɩɨɥɧɵɣ� ɤɨɧɬɪɨɥɶ� ���� ɛɚɥɥɨɜ��
ɧɚɞ� ɫɢɦɩɬɨɦɚɦɢ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ� ɛɵɥ� ɞɨɫɬɢɝɧɭɬ� ɭ� ������
ɧɟɤɭɪɹɳɢɯ�ɢ�ɥɢɲɶ�ɭ�������ɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ��ɱɚɫɬɢɱɧɵɣ�ɤɨɧɬɪɨɥɶ�
���í��� ɛɚɥɥɚ�� í� ɭ� ������ ɧɟɤɭɪɹɳɢɯ� ɢ� ɥɢɲɶ� ɭ� ������ ɤɭɪɹɳɢɯ�
ɩɚɰɢɟɧɬɨɜ�� ɚ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɚɹ� ȻȺ� ����� ɛɚɥɥɨɜ�� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɭ�
������ ɧɟɤɭɪɹɳɢɯ� ɢ� ������ ɤɭɪɹɳɢɯ� ɛɨɥɶɧɵɯ�� ȼɵɜɨɞɵ�� Ʉɚɱɟɫɬɜɨ�
ɠɢɡɧɢ� �Ʉɀ��ɤɚɤ�ɧɟɤɭɪɹɳɢɯ�� ɬɚɤ�ɢ�ɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ�ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɨɣ�� ɞɨɫɬɨɜɟɪɧɨ� ɭɯɭɞɲɢɥɨɫɶ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɨɣ�� ȼ� ɱɚɫɬɧɨɫɬɢ�� ɪɟɝɪɟɫɫɢɪɨɜɚɥɢ� �ɪ������� ɜɫɟ� ɤɨɦɩɨɧɟɧɬɵ�
ɮɢɡɢɱɟɫɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɡɞɨɪɨɜɶɹ� ɢ� ɛɨɥɶɲɢɧɫɬɜɨ� ɫɨɫɬɚɜɥɹɸɳɢɯ�
�ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɪɨɥɟɜɨɝɨ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ��
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɡɞɨɪɨɜɶɹ��ɤɨɬɨɪɵɣ�ɭɯɭɞɲɢɥɫɹ��ɪ�������
ɭ� ɧɟɤɭɪɹɳɢɯ� ɩɚɰɢɟɧɬɨɜ� ɢ� ɢɦɟɥ� ɬɟɧɞɟɧɰɢɸ� ɤ� ɫɧɢɠɟɧɢɸ� �ɪ!������ ɭ�
ɤɭɪɢɥɶɳɢɤɨɜ� ɫ� ȻȺ�� Ɏɚɤɬɨɪ� ɤɭɪɟɧɢɹ� ɧɟ� ɨɤɚɡɵɜɚɥ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�
ɧɟɝɚɬɢɜɧɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɮɢɡɢɱɟɫɤɢɣ�ɢ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ�ɤɨɦɩɨɧɟɧɬɵ�
ɡɞɨɪɨɜɶɹ�ɩɪɢ�ɫɨɩɨɫɬɚɜɥɟɧɢɢ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɢ�ɧɟɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ�
�ȻȺ���ɋɬɪɭɤɬɭɪɧɵɣ�ɚɧɚɥɢɡ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�$VWKPD�&RQWURO�6FRULQJ�
6\VWHP�RI�%RXOHW�HW�DO��ɩɨɤɚɡɚɥ��ɱɬɨ�ɤɭɪɟɧɢɟ�ɧɟɝɚɬɢɜɧɨ�ɜɥɢɹɟɬ�ɜ�ɩɟɪɜɭɸ�
ɨɱɟɪɟɞɶ� ɧɚ� ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ� ɫɨɫɬɚɜɥɹɸɳɭɸ� ɨɛɳɟɝɨ� ɤɨɧɬɪɨɥɹ� ɜ�
ɫɨɱɟɬɚɧɢɢ� ɫ� ɬɟɧɞɟɧɰɢɟɣ� ɤ� ɭɯɭɞɲɟɧɢɸ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ�
ɧɚɞ� ɚɫɬɦɨɣ�� ɉɪɢ� ɫɨɫɬɚɜɥɟɧɢɢ� ɥɢɧɟɣɧɵɯ� ɪɟɝɪɟɫɫɢɨɧɧɵɯ� ɦɨɞɟɥɟɣ�
ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɲɚɝɨɜɨɝɨ� ɢɫɤɥɸɱɟɧɢɹ� ɭɞɚɥɨɫɶ� ɭɫɬɚɧɨɜɢɬɶ�� ɱɬɨ�
ɨɫɧɨɜɧɵɦɢ� ɩɪɟɞɢɤɬɨɪɚɦɢ�� ɭɯɭɞɲɚɸɳɢɦɢ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ�
ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ�ȻȺ��ɹɜɥɹɸɬɫɹ�ɤɭɪɟɧɢɟ�ɢ�ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�ɤɨɧɬɪɨɥɹ�
ɧɚɞ�ɡɚɛɨɥɟɜɚɧɢɟɦ�
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,QWURGXFWLRQ��6PRNLQJ��QRW�EHLQJ�D�GLUHFW�FDXVH�RI�DVWKPD��LQFUHDVHV�WKH�
ULVN�RI�WKH�GLVHDVH��DIIHFWV�WKH�FRXUVH�DQG�VHYHULW\�RI�DVWKPD��$LP��6WXG\�
RI� TXDOLW\� RI� OLIH� LQ� \RXQJ� VPRNHUV� ZLWK� SHUVLVWHQW� DVWKPD� DW� GLIIHUHQW�
OHYHOV� RI� GLVHDVH� FRQWURO�0DWHULDOV� DQG�PHWKRGV�� ��� VPRNLQJ� �WKH� EDVLF�
JURXS��DQG����QRQ�VPRNLQJ��FRPSDULVRQ�JURXS��SDWLHQWV�ZLWK�SHUVLVWHQW�
EURQFKLDO�DVWKPD�ZHUH� LQVSHFWHG��5HVXOWV��3UHYDOHQFH�RI�VPRNLQJ�DW�%$�
SDWLHQWV�ZDV������7KXV�WKH�VWDWXV�RI�WREDFFR�VPRNLQJ�ZDV�FKDUDFWHUL]HG�
E\� WKH� VPDOO� ����������� \HDUV�� GXUDWLRQ�� YDULRXV��PRUH� RIWHQ� UDLVHG� �DQ�
LQGH[�RI�VPRNLQJ�������������SRLQWV��LQWHQVLW\�DQG�PRGHUDWHG�����������
SRLQWV��KDELW�WR�QLFRWLQH��7KH�DQDO\VLV�RI�WKH�PDLQ�FOLQLFDO�PDQLIHVWDWLRQV�

RI�EURQFKLDO�DVWKPD�DW�QRQ�VPRNLQJ�DQG�VPRNLQJ�SDWLHQWV�LV�FDUULHG�RXW��
$W�VPRNLQJ�SDWLHQWV�DW�LQFRPSOHWH�FRQWURO�RYHU�D�GLVHDVH�DQG�DV�D�UHVXOW�
RI�UHJXODU�FRQWDFW�ZLWK�D�WREDFFR�VPRNH�GXULQJ�DXVNXOWDWLRQ�RI�OXQJV�LW�LV�
UHOLDEOH��ɪ��������PRUH�RIWHQ��LQ�������RI�FDVHV��ULJLG�EUHDWK�DQG�LQ�������
��GU\�UDWWOHV�ZDV�QRWHG��$W�QRQ�VPRNLQJ�SDWLHQWV�VSHFL¿HG�V\PSWRPV�ZHUH�
REVHUYHG�LQ�������DQG�������RI�FDVHV��7KXV��VPRNLQJ�QHJDWLYHO\�LQÀXHQFHV�
FOLQLFDO�PDQLIHVWDWLRQV�RI�EURQFKLDO�DVWKPD�� ,Q�JURXS�RI�FRPSDULVRQ� WKH�
FRQWUROOHG�FXUUHQW�ZDV�REVHUYHG�DW������SDUWLDOO\�FRQWUROODEOH�±�DW������
DQG�DQ�XQFRQWUROODEOH�FXUUHQW�±�DW�����RI�SDWLHQWV��,Q�WKH�PDLQ�JURXS�WKH�
FRQWUROOHG�FXUUHQW�%$�ZDV�UHYHDOHG�RQO\�DW�����SDUWLDOO\�FRQWUROODEOH�±�DW�
�����DQG�DQ�XQFRQWUROODEOH�FXUUHQW�±�DW�����RI�SDWLHQWV��%\�UHVXOWV�$67�
WHVW�FRPSOHWH�FRQWURO�����SRLQWV��RYHU�V\PSWRPV�RI�EURQFKLDO�DVWKPD�ZDV�
UHDFKHG� DW� ������QRQ�VPRNLQJ� DQG�RQO\� DW� ������RI� VPRNLQJ�SDWLHQWV��
SDUWLDO�FRQWURO����í���SRLQWV��í�DW�������QRQ�VPRNLQJ�DQG�RQO\�DW�������
RI� VPRNLQJ� SDWLHQWV�� DQG� XQFRQWUROODEOH� ����� SRLQWV�� ZDV� UHYHDOHG� DW�
������RI� QRQ�VPRNLQJ� DQG� ������RI� VPRNLQJ� SDWLHQWV��7KH�4XDOLW\� RI�
/LIH��4/��ERWK�QRQ�VPRNLQJ��DQG�VPRNLQJ�SDWLHQWV�ZLWK�EURQFKLDO�DVWKPD��
DXWKHQWLFDOO\�ZRUVHQHG� LQ� FRPSDULVRQ�ZLWK� FRQWURO� JURXS�� ,Q� SDUWLFXODU��
UHJUHVVHG� �ɪ������� DOO� FRPSRQHQWV� RI� D� SK\VLFDO� FRPSRQHQW� RI� KHDOWK�
DQG� WKH�PDMRULW\�RI�FRPSRQHQWV� �H[FHSW� IRU� UROH�HPRWLRQDO� IXQFWLRQLQJ��
D� SV\FKRORJLFDO� FRPSRQHQW� RI� KHDOWK� ZKLFK� ZRUVHQHG� �ɪ� ������� DW�
QRQ�VPRNLQJ� SDWLHQWV� DQG� WHQGHG� WR� GHFUHDVH� �ɪ������� DW� VPRNHUV�ZLWK�
EURQFKLDO�DVWKPD��7KH�IDFWRU�RI�VPRNLQJ�KDG�QR�DGGLWLRQDO�QHJDWLYH�LPSDFW�
RQ�SK\VLFDO�DQG�SV\FKRORJLFDO�FRPSRQHQWV�RI�KHDOWK�E\�FRPSDULVRQ�RI�WKH�
PDLQ� JURXS� DQG� QRQ�VPRNLQJ� SDWLHQWV��7KH� VWUXFWXUDO� DQDO\VLV�ZLWK� XVH�
RI�$VWKPD�&RQWURO�6FRULQJ�6\VWHP�RI�%RXOHW�HW�DO��VKRZHG�WKDW�VPRNLQJ�
QHJDWLYHO\� LQÀXHQFHV� ¿UVW� RI� DOO� D� IXQFWLRQDO� FRPSRQHQW� RI� WKH� JHQHUDO�
FRQWURO�LQ�FRPELQDWLRQ�ZLWK�D�WHQGHQF\�WR�GHWHULRUDWLRQ�RI�FOLQLFDO�FRQWURO�
RYHU�DVWKPD��&RQFOXVLRQ��7KH�EDVLF�SUHGLFWRUV�GHFUHDVLQJ�TXDOLW\�RI�OLIH�DW�
\RXQJ�VPRNHUV�ZLWK�EURQFKLDO�DVWKPD�DUH�WREDFFR�VPRNLQJ�DQG�UHGXFHG�
DVWKPD�FRQWURO�

ȺɋɋɈɐɂɂɊɈȼȺɇɇɕȿ�ɋ�ɌȺȻȺɄɈɄɍɊȿɇɂȿɆ�
ȾɂɋɎɍɇɄɐɂɂ�ɉɍɅɖɆɈɄȺɊȾɂȺɅɖɇɈɃ�ɋɂɋɌȿɆɕ�ɂ�
ɄȺɑȿɋɌȼɈ�ɀɂɁɇɂ�ȻɈɅɖɇɕɏ�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɈɃ�
ɆɈɅɈȾɈȽɈ�ȼɈɁɊȺɋɌȺ
Ⱥ�ɘ��&ɦɢɪɧɨɜɚ��ɉ�ɘ��ȺɧɚɬɨɥɶɟɜD
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ȼ��ȼɢɤɬɨɪɨɜɢɱ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɍɚɛɚɤɨɤɭɪɟɧɢɟ�ɭ�ɛɨɥɶɧɵɯ�ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ�ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɨɣ�ɩɨɬɟɧɰɢɪɭɟɬ�ɭɯɭɞɲɟɧɢɟ�ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɥɺɝɤɢɯ��
ɨɤɚɡɵɜɚɟɬ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɤɢɫɥɨɪɨɞɨɬɪɚɧɫɩɨɪɬɧɭɸ�ɮɭɧɤɰɢɸ�
ɤɪɨɜɢ�ɭɫɢɥɢɜɚɟɬ� ɜɨɡɧɢɤɚɸɳɢɟ� ɞɢɫɮɭɧɤɰɢɢ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ�ɭɯɭɞɲɚɟɬ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɤɥɢɧɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɞɢɫɮɭɧɤɰɢɣ� ɩɭɥɶɦɨɤɚɪɞɢɚɥɶɧɨɣ�
ɫɢɫɬɟɦɵ� ɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɭ� ɛɨɥɶɧɵɯ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ�
ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɫɥɟɞɨɜɚɧɨ� ��� ɤɭɪɹɳɢɯ� ɛɨɥɶɧɵɯ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ� �ɨɫɧɨɜɧɚɹ�
ɝɪɭɩɩɚ� ±�ɈȽ��� ɜ� ɜɨɡɪɚɫɬɟ� ɢ� ��� ɧɟɤɭɪɹɳɢɯ� �ɝɪɭɩɩɚ� ɫɪɚɜɧɟɧɢɹ� ±� Ƚɋ��
ɛɨɥɶɧɵɯ� ȻȺ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɚ� ɬɚɤɠɟ� ��� ɧɟɤɭɪɹɳɢɯ� ɡɞɨɪɨɜɵɯ�
ɥɢɰ� ɜ� ɜɨɡɪɚɫɬɟ� ������� ɥɟɬ�� ɫɨɫɬɚɜɢɜɲɢɯ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� �ɄȽ���
Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɤɭɪɟɧɢɹ� ɭ� ɛɨɥɶɧɵɯ� ȻȺ� ɫɨɫɬɚɜɢɥɚ�
������� ɉɪɢ� ɷɬɨɦ� ɫɬɚɬɭɫ� ɬɚɛɚɤɨɤɭɪɟɧɢɹ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ� ɦɚɥɨɣ�
���������� ɥɟɬ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�� ɪɚɡɥɢɱɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ�
�ɂɄ� ������������ ɛɚɥɥɚ�� ɩɨɤɚɡɚɬɟɥɶ� ɩɚɱɤɚ�ɥɟɬ� ���������� ɢ� ɫɥɚɛɨɣ�
���������� ɛɚɥɥɚ�� ɩɪɢɜɵɱɤɨɣ� ɤ� ɧɢɤɨɬɢɧɭ�� Ⱦɥɹ� ɢɧɬɟɝɪɚɥɶɧɨɣ�
ɨɰɟɧɤɢ� ɞɢɫɮɭɧɤɰɢɣ� ɩɭɥɶɦɨɤɚɪɞɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� �ȾɉɄɋ�� ɭ�
ɤɭɪɹɳɢɯ� ɢ� ɧɟɤɭɪɹɳɢɯ� ɛɨɥɶɧɵɯ� ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ� ȻȺ� ɪɚɫɱɢɬɵɜɚɥɢ�
ɤɨɪɪɢɝɢɪɨɜɚɧɧɵɣ� ɩɨ� ɤɚɪɛɨɤɫɢɝɟɦɨɝɥɨɛɢɧɭ� ɪɟɫɩɢɪɚɬɨɪɧɨ�ɝɚɡɨɜɵɣ�
ɢɧɞɟɤɫ� �ɊȽɂɤɨɪɪ�� ɜɨ� ɜɪɟɦɹ� ɧɚɝɪɭɡɨɱɧɨɣ� ɩɪɨɛɵ� ɫ� ɩɪɨɢɡɜɨɥɶɧɨɣ�
ɡɚɞɟɪɠɤɨɣ�ɞɵɯɚɧɢɹ�ɧɚ�ɜɞɨɯɟ� �Ƚɧɨɟɜɵɯ�ȼ�ȼ���ɋɦɢɪɧɨɜɚ�Ⱥ�ɘ��������
�����ɝɝ����Ɉ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɦ�ɧɚɪɭɲɟɧɢɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�
ɩɭɥɶɦɨɤɚɪɞɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɟ� ɊȽɂɤɨɪɪ�
ɧɢɠɟ� ����� ɭ�ɟ�� Ɋɚɫɩɪɨɫɬɪɚɧɺɧɧɨɫɬɶ� ȾɉɄɋ� ɜ� ɄȽ� ɫɨɫɬɚɜɥɹɟɬ� �����
ɋɪɟɞɢ�ɧɟɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ�ȻȺ�ɜɨɡɪɚɫɥɚ�ɞɨ������ɚ�ɫɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�
ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɞɨɫɬɢɝɥɚ� ����� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɭ� ɤɭɪɢɥɶɳɢɤɨɜ� ɫ�
ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ� ȻȺ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɭɯɭɞɲɢɥɚɫɶ� ɜɟɧɬɢɥɹɰɢɨɧɧɚɹ�
ɫɩɨɫɨɛɧɨɫɬɶ� ɥɺɝɤɢɯ�� ɭɫɢɥɢɥɢɫɶ� ɧɚɪɭɲɟɧɢɹ� ɜɟɝɟɬɚɬɢɜɧɨɝɨ�
ɨɛɟɫɩɟɱɟɧɢɹ� ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ� ɪɟɝɭɥɹɰɢɢ� ɫɟɪɞɟɱɧɨɝɨ� ɪɢɬɦɚ��
ɪɚɫɲɢɪɢɥɫɹ� ɫɩɟɤɬɪ� ɢ� ɜɨɡɧɢɤɥɢ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɟ� ɚɞɚɩɬɢɜɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɷɪɢɬɪɨɰɢɬɨɜ��
Ɉɬɦɟɱɟɧɵ� ɧɟɜɵɝɨɞɧɵɟ� ɜ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ� ɨɬɧɨɲɟɧɢɢ� ɭɜɟɥɢɱɟɧɢɟ�
ɦɢɧɭɬɧɨɝɨ� ɨɛɴɺɦɚ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɢ� ɪɚɛɨɬɵ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ɜ�
ɨɬɜɟɬ�ɧɚ�ɭɫɢɥɟɧɢɟ�ɜɨɫɩɚɥɟɧɢɹ�ɞɵɯɚɬɟɥɶɧɵɯ�ɩɭɬɟɣ�ɫ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�
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ɭɯɭɞɲɟɧɢɟɦ� ɤɢɫɥɨɪɨɞɨɬɪɚɧɫɩɨɪɬɧɨɣ� ɮɭɧɤɰɢɢ� ɤɪɨɜɢ�� ɍɫɬɚɧɨɜɥɟɧɚ�
ɞɨɫɬɨɜɟɪɧɚɹ� �ɪ������� ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ� ɜɟɥɢɱɢɧɨɣ� ɊȽɂɤɨɪɪ� ɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɛɨɥɶɧɵɯ�ȻȺ��Ɉɤɚɡɚɥɨɫɶ��ɱɬɨ�ɩɪɢ�ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɵɯ�ɞɢɫɮɭɧɤɰɢɹɯ�ɩɭɥɶɦɨɤɚɪɞɢɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ�ɭɯɭɞɲɚɸɬɫɹ�
ɮɢɡɢɱɟɫɤɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ��U ������S ��������ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ�
�U ������ S ������� ɢ� ɪɨɥɟɜɨɟ� ɷɦɨɰɢɨɧɚɥɶɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�
�U ����� S �������� ɮɢɡɢɱɟɫɤɢɣ� �U ������ S ������� ɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ�
ɤɨɦɩɨɧɟɧɬɵ� ɡɞɨɪɨɜɶɹ� �U ������ S �������� Ⱦɟɬɚɥɢɡɚɰɢɹ� ɧɟɝɚɬɢɜɧɨɝɨ�
ɜɥɢɹɧɢɹ� ȾɉɄɋ� ɧɚ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ�� ɩɪɨɜɟɞɺɧɧɚɹ� ɜ� ɈȽ�� ɜɵɹɜɢɥɚ�
ɩɪɟɞɢɤɬɨɪɵ� ɭɯɭɞɲɟɧɢɹ� ɮɢɡɢɱɟɫɤɨɝɨ� ɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�
ɤɨɦɩɨɧɟɧɬɨɜ� ɡɞɨɪɨɜɶɹ�� ɫɧɢɠɟɧɢɟ� ɈɎȼ�� ɢ� ɤɨɪɪɢɝɢɪɨɜɚɧɧɨɣ� ɩɨ�
ɤɚɪɛɨɤɫɢɝɟɦɨɝɥɨɛɢɧɭ� ɨɤɫɢɝɟɧɚɰɢɢ� ɤɪɨɜɢ�� ɧɢɤɨɬɢɧɚɫɫɨɰɢɢɪɨɜɚɧɧɨɟ�
ɧɚɪɭɲɟɧɢɟ� ɪɟɚɤɬɢɜɧɨɫɬɢ� ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ� ɡɜɟɧɚ� ɜɟɝɟɬɚɬɢɜɧɨɣ�
ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɫɧɢɠɟɧɢɟ� ɢɧɨɬɪɨɩɧɨɝɨ� ɪɟɡɟɪɜɚ� ɫɟɪɞɰɚ��
ȼɵɜɨɞɵ��Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɬɚɛɚɤɨɤɭɪɟɧɢɟ�� ɤɚɤ� ɛɨɥɶɲɨɣ�� ɬɚɤ� ɢ�ɦɚɥɨɣ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɚɤɬɢɜɢɡɢɪɭɟɬ� ɤɨɦɩɟɧɫɚɬɨɪɧɨ�
ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɵɟ� ɦɟɯɚɧɢɡɦɵ�� ɭɫɢɥɢɜɚɹ� ɢɦɟɸɳɢɟɫɹ� ɞɢɫɮɭɧɤɰɢɢ�
ɩɭɥɶɦɨɤɚɪɞɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɪɚɫɲɢɪɹɹ� ɢɯ� ɫɩɟɤɬɪ��
ɨɤɚɡɵɜɚɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɦɧɨɝɨɮɚɤɬɨɪɧɨɟ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ�
ɮɢɡɢɱɟɫɤɢɣ� ɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ� ɤɨɦɩɨɧɟɧɬɵ� ɡɞɨɪɨɜɶɹ� ɭ� ɛɨɥɶɧɵɯ�
ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ�ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ�ɞɚɠɟ�ɩɪɢ�
ɧɟɛɨɥɶɲɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɤɭɪɟɧɢɹ�

7+(�$662&,$7('�:,7+�72%$&&2�602.,1*�
38/02&$5',2/2*<�'<6)81&7,216�$1'�48$/,7<�2)�
/,)(�$7�%521&+,$/�$67+0$�<281*�3$7,(176
$�-��6PLUQRYD��-�$��3RUWQRYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��*�9��9LNWRURYLFK�
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ�� 6PRNLQJ� LQ� SDWLHQWV� ZLWK� SHUVLVWHQW� DVWKPD� SRWHQWLDWHV�
ZRUVHQLQJ� SXOPRQDU\� YHQWLODWLRQ� FDSDFLW\�� KDV� D� QHJDWLYH� LPSDFW� RQ�
WKH� IXQFWLRQ�RI� WKH�R[\JHQ�EORRG�� LQFUHDVHV� UHVXOWLQJ�G\VIXQFWLRQ�RI� WKH�
DXWRQRPLF� QHUYRXV� V\VWHP� DQG� LPSDLUV� WKH� TXDOLW\� RI� OLIH� IRU� SDWLHQWV�
$LP��ȿYDOXDWH� WKH� FOLQLFDO� VLJQL¿FDQFH� RI� FDUGLRUHVSLUDWRU\� G\VIXQFWLRQ�
DQG�TXDOLW\�RI�OLIH�LQ�\RXQJ�SDWLHQWV�ZLWK�SHUVLVWHQW�DVWKPD�0DWHULDOV�DQG�
PHWKRGV�����VPRNLQJ��WKH�EDVLF�JURXS��DQG����QRQ�VPRNLQJ��FRPSDULVRQ�
JURXS�� SDWLHQWV� ZLWK� SHUVLVWHQW� EURQFKLDO� DVWKPD� DQG� ��� KHDOWK\� QRQ�
VPRNLQJ�SHUVRQV� �FRQWURO�JURXS��ZHUH� LQVSHFWHG��5HVXOWV��3UHYDOHQFH�RI�
VPRNLQJ�DW�%$�SDWLHQWV�ZDV��������7KXV�WKH�VWDWXV�RI�WREDFFR�VPRNLQJ�
ZDV�FKDUDFWHUL]HG�E\�WKH�VPDOO�����������\HDUV��GXUDWLRQ��YDULRXV�LQWHQVLW\�
�LQGLFDWRU� RI� SDFNV�\HDUV� ���������� DQG� ZHDN� ���������� SRLQWV�� KDELW�
WR� QLFRWLQH�� )RU� WKH� LQWHJUDO� DVVHVVPHQW� RI� WKH� HDUO\� FDUGLRUHVSLUDWRU\�
G\VIXQFWLRQV� �&5'�� LQ� VPRNHUV� DQG� QRQ�VPRNHUV� ZLWK� SXOPRQDU\�
GLVHDVHV� WKH� VPRNH� IDFWRU� DJJUHVVLRQ� LV� FRQVHFXWLYHO\� DSSUDLVHG�
DFFRUGLQJ� WR� WKH� GHYHORSHG� RXWOLQH� LQFOXGLQJ� H[KDOH� FDUERQ� R[LGH� OHYHO�
DQG� FDUER[\KHPRJORELQ�� 3XOVHR[\PHWU\� GXULQJ� YROXQWDU\� EUHDWKLQJ�
GHOD\� RQ� LQVSLUDWLRQ� LV� FRQGXFWHG� IRU� WKH� DGHTXDWH� DVVHVVPHQW� RI� WKH�
EORRG�R[\JHQDWLRQ�� WKHQ� UHVSLUDWRU\� JDV� LQGH[� FRUUHFWHG� E\� WKH� OHYHO� RI�
FDUER[\KHPRJORELQ� �5*,FRUU�� LV� FDOFXODWHG� DFFRUGLQJ� WR� WKH� GHYHORSHG�
IRUPXOD� �*QR\HY\NK�9��9��� 6PLUQRY�$�<8��� ����í�������5HGXFWLRQ� RI�
5*,FRUU�PRUH�WKDQ�������V�X��DWWHVWV�WR�WKH�RFFXUUHQFH�RI�FDUGLRUHVSLUDWRU\�
G\VIXQFWLRQV��3UHYDOHQFH�RI�&5'�LQ�&*�ZDV������DPRQJ�QRQ�VPRNLQJ�
SDWLHQWV�LQ�FRPSDULVRQ�JURXS�LQFUHDVHG�WR������DQG�DPRQJ�SDWLHQWV�RI�WKH�
PDLQ�JURXS�UHDFKHG������$V�D� UHVXOW�DW� VPRNHUV�ZLWK�EURQFKLDO�DVWKPD�
YHQWLODWLQJ�DELOLW\�RI�OXQJV�LQ�DGGLWLRQ�ZRUVHQHG��YLRODWLRQV�RI�YHJHWDWLYH�
HQVXULQJ� QHXURKXPRUDO� UHJXODWLRQ� RI� KHDUW� UK\WKP� DPSOL¿HG�� WKHUH�
ZHUH�PRUH� H[SUHVVHG� DGDSWLYH� FKDQJHV�RI� RI� HU\WKURF\WHV��7KH� LQFUHDVH�
LQ�PLQXWH�YROXPH�RI� EORRG� FLUFXODWLRQ� DQG�ZRUN�RI� WKH� OHIW� YHQWULFOH� LQ�
UHVSRQVH� WR� DQ� LQÀDPPDWLRQ� RI� DLUZD\V� ZLWK� DGGLWLRQDO� GHWHULRUDWLRQ�
RI� R[\JHQ� WUDQVSRUW� DUH� QRWHG� XQSUR¿WDEOH� LQ� WKH� IXQFWLRQDO� UHODWLRQ��
,W� DSSHDUHG� WKDW� DW� PRUH� H[SUHVVHG� G\VIXQFWLRQV� RI� FDUGLRUHVSLUDWRU\�
V\VWHP�ZRUVHQ�SK\VLFDO�IXQFWLRQLQJ��U ������S ��������YLDELOLW\��U ������
S ������� DQG� UROH� HPRWLRQDO� IXQFWLRQLQJ� �U ����� S �������� SK\VLFDO�
�U ������ S ������� DQG� SV\FKRORJLFDO� KHDOWK� FRPSRQHQWV� �U ������
S �������� 6SHFL¿FDWLRQ� RI� QHJDWLYH� LQÀXHQFH� RI�&5'�RQ� TXDOLW\� RI� WKH�
OLIH�� FDUULHG� RXW� WR�0*�� UHYHDOHG� SUHGLFWRUV� RI� GHWHULRUDWLRQ� RI� SK\VLFDO�
DQG�SV\FKRORJLFDO�FRPSRQHQWV�RI�KHDOWK��GHFUHDVH�LQ�2)9��DQG�5*,FRUU��
YLRODWLRQ� RI� UHDFWLYLW\� RI� D� SDUDV\PSDWKHWLF� OLQN� RI� YHJHWDWLYH� QHUYRXV�
V\VWHP� DVVRFLDWHG�ZLWK� QLFRWLQH� LQÀXHQFH� DQG� GHFUHDVH� LQ� DQ� LQRWURSQ\�
UHVHUYH� RI� KHDUW�� &RQFOXVLRQ�� (YHQ� VKRUW� GXUDWLRQ� WREDFFR� VPRNLQJ�
LQFUHDVHV� DQG� EURDGHQV� WKH� SXOPRFDUGLRORJ\� G\VIXQFWLRQV� LQÀXHQFLQJ�
VRPH�RI�FRPSRQHQWV�RI�TXDOLW\�RI�OLIH��6)�����DW�EURQFKLDO�DVWKPD�\RXQJ�
SDWLHQWV�

ɈɋɈȻȿɇɇɈɋɌɂ�ɉɊɈəȼɅȿɇɂɃ�ɇȿȺɅɄɈȽɈɅɖɇɈɃ�
ɀɂɊɈȼɈɃ�ȻɈɅȿɁɇɂ�ɉȿɑȿɇɂ�ɍ�ȻɈɅɖɇɕɏ�ɋȺɏȺɊɇɕɆ�
ȾɂȺȻȿɌɈɆ
Ʌ�Ⱥ��ɂɛɟɬɨɜɚ��Ⱥ�ɋ��Ȼɭɞɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�Ⱥ��ɑɟɪɤɚɲɢɧɚ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɚɥɤɨɝɨɥɶɧɚɹ� ɠɢɪɨɜɚɹ� ɛɨɥɟɡɧɶ� ɩɟɱɟɧɢ� �ɇȺɀȻɉ�� ɜ�
ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɯɪɨɧɢɱɟɫɤɨɟ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ�
ɡɚɛɨɥɟɜɚɧɢɟ��ɩɪɢɜɨɞɹɳɟɟ�ɤ�ɰɢɪɪɨɡɭ�ɩɟɱɟɧɢ��Ɂɚɛɨɥɟɜɚɧɢɹ�ɩɟɱɟɧɢ�ɜ�ɦɢɪɟ�
ɡɚɧɢɦɚɸɬ�ɨɞɧɨ�ɢɡ�ɜɟɞɭɳɢɯ�ɦɟɫɬ�ɫɪɟɞɢ�ɩɪɢɱɢɧ�ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�
ɧɚɫɟɥɟɧɢɹ�� ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�� ɧɟɚɥɤɨɝɨɥɶɧɚɹ� ɠɢɪɨɜɚɹ�
ɛɨɥɟɡɧɶ� ɩɟɱɟɧɢ� ɱɚɳɟ� ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ� ɧɚ� ɮɨɧɟ� ɨɠɢɪɟɧɢɹ��
ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɫɢɧɞɪɨɦɚ� ɢ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ�� ɇȺɀȻɉ� ɱɚɳɟ�
ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ��ɫɨɝɥɚɫɧɨ�ɞɚɧɧɵɦ�ɨɞɧɢɯ�ɚɜɬɨɪɨɜ�
í� ɫɪɟɞɢ� ɦɭɠɱɢɧ�� ɞɪɭɝɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� í� ɭ� ɠɟɧɳɢɧ�� Ʉɚɤ� ɢɡɜɟɫɬɧɨ�
ɇȺɀȻɉ�ɹɜɥɹɟɬɫɹ�ɪɟɡɭɥɶɬɚɬɨɦ�ɢɧɫɭɥɢɧɨ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ��ɩɨɜɵɲɟɧɢɹ�
ɫɟɤɪɟɰɢɢ� ɧɟɤɨɬɨɪɵɯ� ɝɨɪɦɨɧɨɜ�� ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ� ɭɝɥɟɜɨɞɧɵɣ� ɢ�
ɠɢɪɨɜɨɣ� ɨɛɦɟɧ�� ɜɵɪɚɛɨɬɤɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɱɚɫɬɨɬɭ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɫɢɦɩɬɨɦɨɜ� ɇȺɀȻɉ�
ɫɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɇɚɦɢ� ɩɪɨɜɟɞɟɧɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ�
ɫɬɚɰɢɨɧɚɪɧɨɦ�ɥɟɱɟɧɢɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɷɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ��
ɨɤɚɡɚɥɨɫɶ��ɱɬɨ�ɫɚɯɚɪɧɵɣ�ɞɢɚɛɟɬ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ����ɞɨ�����ɛɨɥɶɧɵɯ��ɢɡ�
ɧɢɯ� ����ɩɪɢɯɨɞɢɬɫɹ� ɧɚ� ɞɨɥɸ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ� �� ɬɢɩɚ��ɉɚɰɢɟɧɬɵ�
ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ��ɹ� ɝɪɭɩɩɚ� ɛɨɥɶɧɵɟ� ɋȾ��� ɬɢɩɚ� í� ���
ɱɟɥɨɜɟɤ�ɢɡ�ɧɢɯ�ɦɭɠɱɢɧ�����ɠɟɧɳɢɧ�í������ɜ�ɜɨɡɪɚɫɬɟ��������ɥɟɬ����ɹ�
ɝɪɭɩɩɚ�±�ɋȾ���ɬɢɩɚ�í����ɱɟɥɨɜɟɤ��ɢɡ�ɧɢɯ�ɠɟɧɳɢɧ�í�����ɦɭɠɱɢɧ�í�����ɜ�
ɜɨɡɪɚɫɬɟ��������ɝɨɞɚ��ȼɵɩɨɥɧɹɥɢɫɶ�ɫɨɦɚɬɨɦɟɬɪɢɱɟɫɤɢɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɫ� ɩɨɞɫɱɟɬɨɦ� ɂɆɌ�� ɈɌȻ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɠɢɪɟɧɢɟ� ɜɵɹɜɥɟɧɨ� ɭ� ����
ɨɛɫɥɟɞɭɟɦɵɯ� ��ɣ� ɝɪɭɩɩɵ� ɩɚɰɢɟɧɬɨɜ�� ɋɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� ɢ� ɨɠɢɪɟɧɢɟ�
ɹɜɥɹɸɬɫɹ� ɮɚɤɬɨɪɚɦɢ� ɪɢɫɤɚ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɮɢɛɪɨɡɚ� ɩɟɱɟɧɢ��
ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɯ� ɪɹɞɚ� ɚɜɬɨɪɨɜ�� ɭ� ɦɭɠɱɢɧ� ɫ� ɇȺɀȻɉ� ɢ� ɫɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ� ɪɢɫɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɝɟɩɚɬɨɰɟɥɥɸɥɹɪɧɨɣ� ɤɚɪɰɢɧɨɦɵ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɜ� �� ɪɚɡɚ�� Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɤɥɢɧɢɱɟɫɤɚɹ� ɫɢɦɩɬɨɦɚɬɢɤɚ�
ɇȺɀȻɉ� ɦɚɥɨɫɩɟɰɢɮɢɱɧɚ�� ɨɞɧɚɤɨ� ɩɪɢ� ɫɛɨɪɟ� ɠɚɥɨɛ� ɨɬɦɟɱɟɧɵ�
ɫɥɟɞɭɸɳɢɟ�ɫɢɦɩɬɨɦɵ�ɇȺɀȻɉ�����ɬɹɠɟɫɬɶ�ɢ�ɞɢɫɤɨɦɮɨɪɬ�ɜ�ɩɪɚɜɨɦ�
ɩɨɞɪɟɛɟɪɶɟ�� ���� ɜɡɞɭɬɢɟ� ɠɢɜɨɬɚ�� Ȼɟɫɫɢɦɩɬɨɦɧɨɟ� ɬɟɱɟɧɢɟ� ɢɦɟɥɢ�
���� ɛɨɥɶɧɵɯ� ɫɬɪɚɞɚɸɳɢɯ� ɋȾ��� ɬɢɩɚ�� Ƚɟɩɚɬɨɦɟɝɚɥɢɹ� ɜɵɹɜɥɟɧɚ� ɭ�
����ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ������ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ��Ȼɢɨɯɢɦɢɱɟɫɤɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɡɜɨɥɢɥɢ� ɢɫɤɥɸɱɢɬɶ� ɜɢɪɭɫɧɨɟ� ɩɨɪɚɠɟɧɢɟ� ɩɟɱɟɧɢ��
ɉɪɢ�ɷɬɨɦ�ɨɬɦɟɱɟɧɨ�ɩɨɜɵɲɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɬɪɢɝɥɢɰɟɪɢɞɨɜ�ɭ�����
ɛɨɥɶɧɵɯ���ɣ� ɝɪɭɩɩɵ�� ɤɨɬɨɪɨɟ�ɩɨɥɨɠɢɬɟɥɶɧɨ�ɤɨɪɪɟɥɢɪɨɜɚɥɨ� ɫ�ɂɆɌ��
ɉɨɤɚɡɚɬɟɥɢ�ɰɢɬɨɥɢɡɚ�ɜ�ɜɢɞɟ�ɩɨɜɵɲɟɧɢɹ�ɬɪɚɧɫɚɦɢɧɚɡ�ȺɅɌ���ɧɨɪɦɵ�
ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɜɨ���ɣ�ɝɪɭɩɩɟ�ɛɟɡ�ɨɠɢɪɟɧɢɹ�ɜ�����ɫ�ɨɠɢɪɟɧɢɟɦ�í�ɜ�
�����ȺɅɌ���ɧɨɪɦɵ�ɛɟɡ�ɨɠɢɪɟɧɢɹ�í������ɫ�ɨɠɢɪɟɧɢɟɦ�í�����ɫɥɭɱɚɟɜ��
ɉɨɤɚɡɚɬɟɥɢ� ɯɨɥɟɫɬɚɡɚ� ɜ� ɜɢɞɟ� ɩɨɜɵɲɟɧɢɹ� ɓɎ� ɢ� ȽȽɌ�� ɛɢɥɢɪɭɛɢɧɚ�
ɨɬɦɟɱɟɧɵ�ɭ����ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɧɚ�ɮɨɧɟ�ɨɠɢɪɟɧɢɹ��ȼ���ɣ�ɝɪɭɩɩɟ�
ɩɨɜɵɲɟɧɢɟ�ɬɪɚɧɫɚɦɢɧɚɡ�ɢɦɟɥɨ�ɦɟɫɬɨ�ɬɨɥɶɤɨ�ɜ����ɫɥɭɱɚɟɜ��ɩɪɢ�ɷɬɨɦ�
ɜ�ɨɫɧɨɜɧɨɦ�ɡɚ�ɫɱɟɬ�ȺɅɌ��ɉɪɨɜɟɞɟɧɧɵɟ�ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɨɪɝɚɧɨɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɞɨɤɚɡɚɥɢ� ɩɪɢɡɧɚɤɢ� ɇȺɀȻɉ� ɭ� ����
ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɫ�ɂɆɌ!�����ɢ�ɭ�������ɣ�ɝɪɭɩɩɵ�ɛɟɡ�ɨɠɢɪɟɧɢɹ��
ɇɚɩɪɨɬɢɜ��ɜ���ɣ�ɝɪɭɩɩɟ�ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ�ɩɪɢɡɧɚɤɢ�ɇȺɀȻɉ�ɜɵɹɜɥɟɧɵ�
ɭ�����ɛɨɥɶɧɵɯ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɟ�ɧɚɛɥɸɞɟɧɢɹ�ɞɟɦɨɧɫɬɪɢɪɭɸɬ�
ɱɚɫɬɨɬɭ�ɢɡɦɟɧɟɧɢɣ�ɤɥɢɧɢɱɟɫɤɢɯ��ɛɢɨɯɢɦɢɱɟɫɤɢɯ�ɫɢɦɩɬɨɦɨɜ�ɇȺɀȻɉ�
ɭ� ɛɨɥɶɧɵɯ� ɷɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�� ɫɬɪɚɞɚɸɳɢɯ� ɫɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ��ɢ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɧɚɡɧɚɱɟɧɢɹ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�
ɨɛɨɫɧɨɜɚɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɧɨɪɦɚɥɢɡɚɰɢɸ�
ɩɟɱɟɧɨɱɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɭɪɨɜɧɹ� ɚɬɟɪɨɝɟɧɧɵɯ� ɮɪɚɤɰɢɣ� ɥɢɩɢɞɨɜ��
ɪɟɝɟɧɟɪɚɰɢɸ�ɩɟɱɟɧɨɱɧɵɯ�ɤɥɟɬɨɤ�

)($785(6�2)�0$1,)(67$7,216�2)�127�$/&2+2/,&�
)$77<�,//1(66�2)�$�/,9(5�$7�3$7,(176�:,7+�',$%(7(6
/�$��,EHWRZD��$�6��%XGDHYD
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��(�$��&KHUNDVKLQD
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ�� 1RQDOFRKROLF� IDWW\� OLYHU� GLVHDVH� �1$)/'�� LV� QRZ� VHHQ�
DV� D� FKURQLF�� SURJUHVVLYH� GLVHDVH� WKDW� OHDGV� WR� FLUUKRVLV�� /LYHU� GLVHDVH�
LQ� WKH�ZRUOG� RFFXS\� RQH� RI� WKH� OHDGLQJ� FDXVHV� RI� GLVDELOLW\� DPRQJ� WKH�
SRSXODWLRQ��$FFRUGLQJ� WR� WKH� OLWHUDWXUH�� QRQ�DOFRKROLF� IDWW\� OLYHU� GLVHDVH�
RIWHQ� GLDJ� í� QRVWLUXHWV\D� E\� REHVLW\��PHWDEROLF� V\QGURPH� DQG� GLDEHWHV��
1$)/'� LV� PRUH� FRPPRQ� LQ� WKH� DGXOW� SRSXODWLRQ�� DFFRUGLQJ� WR� VRPH�
DXWKRUV�� DPRQJ� PHQ�� RWKHU� VWXGLHV� LQ� ZRPHQ�� 1$)/'� LV� NQRZQ� DV� D�
UHVXOW� RI� LQVXOLQ� UHVLVWDQFH�� LQFUHDVH� WKH� VHFUHWLRQ� RI� FHUWDLQ� KRUPRQHV�
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WKDW�FRQWURO�FDUERK\GUDWH�DQG�IDW�PHWDEROLVP��SURGXFWLRQ�RI�LQÀDPPDWRU\�
F\WRNLQHV��$LP��5HYHDO�IUHTXHQF\�RI�V\PSWRPV�RI�1$)/'�DPRQJ�SDWLHQWV�
ZLWK� GLDEHWHV��0DWHULDOV� DQG�PHWKRGV��:H� KDYH� FRQGXFWHG� D� VXUYH\� RI�
SDWLHQWV�EHLQJ�WUHDWHG�DW�WKH�FRQGLWLRQV�(QGRFULQRORJ\�'HSDUWPHQW��LW�ZDV�
IRXQG�WKDW�GLDEHWHV�LV�EHWZHHQ����WR�����RI�SDWLHQWV��RI�ZKRP�����DUH�
DFFRXQWHG�IRU�W\SH���GLDEHWHV��3DWLHQWV�ZHUH�GLYLGHG�LQWR���JURXSV��JURXS���
SDWLHQWV�ZLWK�GLDEHWHV�W\SH���í����SHRSOH�LQFOXGLQJ����PHQ��ZRPHQ�í�����
DW�WKH�DJH�RI��������\HDUV��*URXS���GLDEHWHV�W\SH���í����SHRSOH��LQFOXGLQJ�
ZRPHQ�í�����í����PHQ��DJHG��������\HDUV��6RPDWRPHWULF�VXUYH\�FDUULHG�
RXW� ZLWK� WKH� FDOFXODWLRQ� RI� %0,��:+5�5HVXOWV�� 2EHVLW\� ZDV� IRXQG� LQ�
���� RI� VXUYH\HG� WZR� JURXSV� RI� SDWLHQWV��'LDEHWHV� DQG� REHVLW\� DUH� ULVN�
IDFWRUV�IRU�WKH�SURJUHVVLRQ�RI�OLYHU�¿EURVLV��$FFRUGLQJ�WR�WKH�GDWD�RI�VHYHUDO�
DXWKRUV��PHQ�ZLWK�1$)/'�DQG�GLDEHWHV�ULVN�RI�KHSDWRFHOOXODU�FDUFLQRPD�
LV� LQFUHDVHG�E\���WLPHV��$V�LV�NQRZQ�� WKH�FOLQLFDO�V\PSWRPV�RI�1$)/'�
PDORVSHWVL¿FKQD�� EXW� WKH� FROOHFWLRQ� RI� FRPSODLQWV� QRWHG� WKH� IROORZLQJ�
V\PSWRPV�� ���� RI� 1$)/'� VHYHULW\� DQG� GLVFRPIRUW� LQ� WKH� ULJKW� XSSHU�
TXDGUDQW�� ���� EORDWLQJ�� $V\PSWRPDWLF� KDG� ���� RI� SDWLHQWV� VXIIHULQJ�
6'���W\SH��+HSDWRPHJDO\�ZDV�GHWHFWHG�LQ�����RI�*URXS���SDWLHQWV������
RI� SDWLHQWV� RI� JURXS� ���%LRFKHPLFDO� VWXGLHV� KDYH� H[FOXGHG� D� YLUDO� OLYHU�
GLVHDVH��:KHQ� WKLV�ZDV�DQ� LQFUHDVH� LQ� WKH�FRQFHQWUDWLRQ�RI� WULJO\FHULGHV�
LQ� ���� RI� *URXS� �� SDWLHQWV�� ZKLFK� VZDUP� ZLWK� %0,� ZDV� SRVLWLYHO\�
FRUUHODWHG�� &\WRO\VLV� LQGLFDWRUV� LQ� WKH� IRUP� RI� LQFUHDVHG� WUDQVDPLQDVHV�
$/7���VWDQGDUGV�ZHUH�LGHQWL¿HG�LQ�JURXS���ZLWKRXW�REHVLW\�LQ����WR�����
LQ�REHVH��$/7���QRUPV�QRQREHVH������REHVLW\������RI�FDVHV��,QGLFDWRUV�RI�
FKROHVWDVLV�LQ�WKH�IRUP�RI�LQFUHDVHG�$/3�DQG�**7��ELOLUXELQ�ZHUH�REVHUYHG�
LQ����RI�*URXS���SDWLHQWV�E\�REHVLW\��,Q�JURXS���LQFUHDVHG�WUDQVDPLQDVHV�
RFFXUUHG�RQO\�%���RI� FDVHV�� WKLV�PDLQO\�GXH� WR�$/7��$Q�XOWUDVRXQG�RI�
WKH�DEGRPHQ�VKRZHG�VLJQV�RI�1$)/'�LQ�����RI�*URXS���SDWLHQWV�ZLWK�
D�%0,!����� DQG�����RI� JURXS���ZLWKRXW� REHVLW\�� ,Q� FRQWUDVW�� LQ� JURXS�
��XOWUDVRXQG� VLJQV�RI�1$)/'�GHWHFWHG� LQ�����RI�SDWLHQWV��&RQFOXVLRQ��
2XU�REVHUYDWLRQV�GHPRQVWUDWH�WKH�UDWH�RI�FKDQJH�RI�FOLQLFDO��ELRFKHPLFDO�
V\PSWRPV�LQ�SDWLHQWV�ZLWK�1$)/'�HQGRFULQRORJLFDO�GLDEHWHV�DQG�LQGLFDWH�
D�QHHG�IRU�WKH�DSSRLQWPHQW�SDWKRJHQHWLF�GUXJV�HQVXULQJ�QRUPDOL]DWLRQ�RI�
KHSDWLF�LQGLFDWRUV��WKH�OHYHO�RI�DWKHURJHQLF�OLSLG�IUDFWLRQV��WKH�UHJHQHUDWLRQ�
RI�OLYHU�FHOOV�

Ʌȿɑȿɇɂȿ�ȾɈȻɊɈɄȺɑȿɋɌȼȿɇɇɕɏ�ɈɉɍɏɈɅȿɃ�
ɓɂɌɈȼɂȾɇɈɃ�ɀȿɅȿɁɕ
Ⱦ�ȿ��ɀɚɧɝɢɪɨɜɚ��Ⱥ�Ⱦ��Ⱥɣɬɠɚɧɨɜɚ��Ⱥ�Ɉ��ɀɨɥɚɭɲɵɛɚɟɜɚ��Ⱦ�Ȼ��
ɂɧɬɤɛɚɟɜɚ��ɇ�ȿ��ɋɬɚɧɛɟɤɨɜɚ��Ƚ�Ɇ��ɋɭɥɟɣɦɟɧɨɜɚ�
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɀ��ȿɫɩɟɧɛɟɬɨɜɚ��ɤ�ɦ�ɧ��
ɀ�Ʉ�Ɂɚɦɚɧɛɟɤɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝ��ɋɟɦɟɣ��ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ⱦɥɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ� ɜ� ɥɟɱɟɧɢɢ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɭɡɥɨɜ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ɩɪɢɦɟɧɹɥɫɹ� ɨɩɟɪɚɬɢɜɧɵɣ� ɦɟɬɨɞ��
Ɉɞɧɚɤɨ� ɩɪɚɤɬɢɱɟɫɤɢɣ� ɨɩɵɬ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�
ɨɫɥɨɠɧɟɧɢɹ�ɧɟ�ɫɬɨɥɶ�ɛɟɡɨɛɢɞɧɵ��ɤɚɤ�ɤɚɠɟɬɫɹ��Ɍɚɤɢɟ�ɫɨɫɬɨɹɧɢɹ��ɤɚɤ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɝɢɩɨɬɢɪɟɨɡ�� ɝɢɩɨɩɚɪɚɬɢɪɟɨɡ�� ɩɚɪɟɡ� ɝɨɥɨɫɨɜɵɯ�
ɫɜɹɡɨɤ�ɞɨɫɬɚɜɥɹɸɬ�ɛɨɥɶɧɨɦɭ�ɞɢɫɤɨɦɮɨɪɬ�ɢ�ɬɪɟɛɭɸɬ�ɞɥɢɬɟɥɶɧɨɣ��ɩɨɪɨɣ�
ɩɨɠɢɡɧɟɧɧɨɣ� ɬɟɪɚɩɢɢ�� ɉɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɩɨɤɚɡɚɧɢɣ� ɤ� ɨɩɟɪɚɬɢɜɧɨɦɭ�
ɥɟɱɟɧɢɸ� �ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɣ� ɩɪɨɰɟɫɫ�� ɫɞɚɜɥɟɧɢɟ� ɨɪɝɚɧɨɜ� ɲɟɢ�� ɡɨɛ�
ɛɨɥɶɲɢɯ� ɪɚɡɦɟɪɨɜ�� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɫɱɢɬɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ�ɦɟɬɨɞɨɜ�ɬɟɪɚɩɢɢ��ɚ�ɢɦɟɧɧɨ��ɩɪɢɦɟɧɟɧɢɟ�ɩɪɟɩɚɪɚɬɨɜ�
ɬɢɪɟɨɢɞɧɵɯ�ɝɨɪɦɨɧɨɜ��ɷɭɬɢɪɨɤɫ��/�ɬɢɪɤɫɢɧ�ɢ�ɞɪ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɟɪɚɩɢɢ�ɩɪɟɩɚɪɚɬɚɦɢ�ɬɢɪɟɨɢɞɧɵɯ�ɝɨɪɦɨɧɨɜ�
ɩɪɢ� ɥɟɱɟɧɢɢ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɩɭɯɨɥɟɣ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɢ�ɩɪɨɚɧɚɥɢɡɨɪɚɜɚɧɵ�ɚɦɛɭɥɚɬɨɪɧɵɟ�ɤɚɪɬɵ�
��� ɛɨɥɶɧɵɯ� ɫ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɭɡɥɚɦɢ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ��
ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɞɢɫɩɚɧɫɟɪɧɨɦ� ɭɱɟɬɟ� ɭ� ɷɧɞɨɤɪɢɧɨɥɨɝɚ�� ȼɨɡɪɚɫɬ�
ɛɨɥɶɧɵɯ�ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� Ɋɚɡɦɟɪɵ�ɭɡɥɨɜ� ɤɨɥɟɛɚɥɢɫɶ� ɨɬ� �� ɞɨ� ���ɦɦ�
ɜ� ɞɢɚɦɟɬɪɟ�� ɍ� ���� ɛɨɥɶɧɵɯ� ɢɦɟɥɢɫɶ� ɫɨɥɢɬɚɪɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɭ�
���� í� ɦɧɨɝɨɭɡɥɨɜɨɣ� ɡɨɛ�� ɉɨɫɥɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɌɂȺȻ� ɢ� ɢɫɤɥɸɱɟɧɢɹ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɧɚɡɧɚɱɚɥɫɹ� ɝɨɪɦɨɧɚɥɶɧɵɣ� ɩɪɟɩɚɪɚɬ�
ɜ� ɫɭɬɨɱɧɨɣ� ɞɨɡɟ� ɨɬ� ��í��� ɦɝ� ɩɟɪɜɨɧɚɱɚɥɶɧɨ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɨɜɵɲɟɧɢɟɦ� ɞɨɡɵ� ɞɨ� ���í���� ɦɝ�� ȼ� ɧɚɱɚɥɟ� ɥɟɱɟɧɢɹ� ɢ� ɜ� ɞɢɧɚɦɢɤɟ�
ɢɫɫɥɟɞɨɜɚɥɫɹ� ɝɨɪɦɨɧɚɥɶɧɵɣ� ɫɬɚɬɭɫ� ɛɨɥɶɧɵɯ�� ɤɪɨɜɶ� ɧɚ� ɭɪɨɜɟɧɶ�
ɬɢɪɟɨɬɪɨɩɧɨɝɨ� ɝɨɪɦɨɧɚ�� ɬɢɪɨɤɫɢɧɚ�� ɚɧɬɢɬɟɥɚ� ɤ� ɬɢɪɟɨɩɟɪɨɤɫɢɞɚɡɟ��
ɩɪɨɜɨɞɢɥɨɫɶ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɛɥɸɞɟɧɢɟ� ɡɚ� ɛɨɥɶɧɵɦɢ� ɜ� ɬɟɱɟɧɢɟ� ��í��� ɦɟɫ��
ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɨ�� ɩɨɥɧɨɟ�
ɢɫɱɟɡɧɨɜɟɧɢɟ�ɭɡɥɨɜ�ɧɟ�ɛɵɥɨ�ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɧɢ�ɜ�ɨɞɧɨɦ�ɢɡ�ɫɥɭɱɚɟɜ��
ɇɚɛɥɸɞɚɥɨɫɶ� ɭɦɟɧɶɲɟɧɢɟ� ɪɚɡɦɟɪɨɜ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɭɡɥɨɜ�
ɧɟɛɨɥɶɲɢɯ� ɪɚɡɦɟɪɨɜ�� ɭɥɭɱɲɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɠɟɥɟɡɵ� ɭ� ��� ɛɨɥɶɧɵɯ��

ȼ� ɨɫɬɚɥɶɧɵɯ� ɫɥɭɱɚɹɯ� ɭɦɟɧɶɲɟɧɢɹ� ɭɡɥɨɜ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ�� ɨɞɧɚɤɨ� ɢ�
ɞɚɥɶɧɟɣɲɟɝɨ� ɪɨɫɬɚ� ɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ��
ȼɵɜɨɞɵ�� Ƚɨɪɦɨɧɨɬɟɪɚɩɢɹ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɭɡɥɨɜ� ɹɜɥɹɟɬɫɹ�
ɚɥɶɬɟɪɧɚɬɢɜɨɣ�ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ�ɦɟɬɨɞɭ�
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,QWURGXFWLRQ�� $� ORQJ� WLPH� LQ� WKH� WUHDWPHQW� RI� EHQLJQ� WK\URLG� QRGXOHV�
XVHG� RSHUDWLYH� PHWKRG�� +RZHYHU�� SUDFWLFDO� H[SHULHQFH� VKRZV� WKDW�
SRVWRSHUDWLYH�FRPSOLFDWLRQV�DUH�QRW�DV�KDUPOHVV�DV� LW� VHHPV��&RQGLWLRQV�
VXFK�DV�SRVWRSHUDWLYH�K\SRWK\URLGLVP��K\SRSDUDWK\URLGLVP��SDUHVLV�RI�WKH�
YRFDO�FRUGV�GHOLYHU�SDWLHQW�GLVFRPIRUW�DQG�UHTXLUH�ORQJ�WHUP��VRPHWLPHV�
OLIHORQJ� WUHDWPHQW�� ,Q� WKH� DEVHQFH� RI� LQGLFDWLRQV� IRU� VXUJHU\� �PDOLJQDQW�
SURFHVV��FRPSUHVVLRQ�RI�WKH�QHFN��ODUJH�JRLWHU��LV�FRQVLGHUHG�DSSURSULDWH�
WR� XVH� FRQVHUYDWLYH� WKHUDSLHV�� QDPHO\�� WKH� XVH� RI� WK\URLG� KRUPRQHV�
�(XWLURNV��/��WLURNVLQ�HWF����$LP��7R�HYDOXDWH�WKH�HI¿FDF\�RI�WKHUDS\�ZLWK�
WK\URLG� KRUPRQHV� LQ� WKH� WUHDWPHQW� RI� EHQLJQ� WK\URLG� WXPRUV��0DWHULDOV�
DQG�PHWKRGV��7KHUH�ZHUH�SURDQDOL]RUDYDQ\�KRVSLWDO�UHFRUGV�RI����SDWLHQWV�
ZLWK�EHQLJQ�WK\URLG�QRGXOHV�WKDW�DUH�RQ�WKH�ERRNV�DW�WKH�HQGRFULQRORJLVW��
7KH�DJH�RI�SDWLHQWV�IURP����WR����\HDUV��'LPHQVLRQV�QRGHV�UDQJHG�IURP�
��WR����PP�LQ�GLDPHWHU��,Q�����RI�SDWLHQWV�KDG�VROLWDU\�HGXFDWLRQ������
í�PXOWLQRGXODU�JRLWHU��$IWHU�UHVXOWV�71$%�H[FHSWLRQV�PDOLJQDQW�SURFHVV�
DGPLQLVWHUHG�KRUPRQDO�GUXJ�LQ�D�GDLO\�GRVH�RI���í���PJ�LQLWLDOO\��IROORZHG�
E\�LQFUHDVLQJ�WKH�GRVH�WR����í����PJ��$W�WKH�EHJLQQLQJ�RI�WUHDWPHQW�DQG�
LQ�WKH�G\QDPLFV�RI�WKH�KRUPRQDO�VWDWXV�RI�WKH�SDWLHQWV�VWXGLHG��EORRG�OHYHO�
RI�WK\URLG�VWLPXODWLQJ�KRUPRQH��WK\UR[LQH��WK\URLG�SHUR[LGDVH�DQWLERGLHV���
XQGHUZHQW�XOWUDVRXQG�H[DPLQDWLRQ�RI�WKH�WK\URLG��5HVXOWV��7KH�SDWLHQWV�WKH�
FRQWURO�RI�XOWUDVRXQG�VKRZHG�WKDW�WKH�FRPSOHWH�GLVDSSHDUDQFH�RI�WKH�QRGHV�
ZDV�QRW�UHFRUGHG�LQ�DQ\�RI�WKH�FDVHV�GXULQJ�������PRQWKV�XQGHU��2EVHUYHG�
D�GHFUHDVH�LQ�WK\URLG�VL]H�DQG�VPDOO�VL]H�XQLWV���LPSURYLQJ�WKH�VWUXFWXUH�RI�
FDQFHU�LQ����SDWLHQWV��,Q�RWKHU�FDVHV��UHGXFLQJ�WKH�QRGHV�ZDV�QRW�REVHUYHG��
KRZHYHU��DQG�FRQWLQXHG�JURZWK�DQG�SURJUHVVLRQ�ZDV�REVHUYHG�&RQFOXVLRQ��
+RUPRQH�EHQLJQ�QRGHV�LV�DQ�DOWHUQDWLYH�VXUJLFDO�PHWKRG��

ɇȺɊɍɒȿɇɂȿ�ɅɂɉɂȾɇɈȽɈ�ɈȻɆȿɇȺ�ɉɊɂ�ȽɂɉɈɎɍɇɄɐɂɂ�
ɓɂɌɈȼɂȾɇɈɃ�ɀȿɅȿɁɕ
Ⱥ�Ɇ��Ⱦɨɫɛɚɟɜɚ��ɇ�ɇ��ɇɭɪɛɨɥɨɜɚ��Ɂ�ȿ��ɀɚɪɵɥɝɚɫɵɦɨɜɚ��Ⱦ�ȿ��
ɀɚɧɝɢɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɀ��ȿɫɩɟɧɛɟɬɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝ�ɋɟɦɟɣ��ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ������ɥɢɰ�ɢɡ�ɨɛɳɟɣ�ɩɨɩɭɥɹɰɢɢ��ɱɬɨ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɛɨɥɶɲɭɸ�
ɦɟɞɢɰɢɧɫɤɭɸ�ɩɪɨɛɥɟɦɭ��&RRSHU�'����������ɇɟɞɨɫɬɚɬɨɱɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�
ɜ� ɨɪɝɚɧɢɡɦɟ� ɬɢɪɟɨɢɞɧɵɯ� ɝɨɪɦɨɧɨɜ� ɩɪɢɜɨɞɢɬ� ɤ� ɞɢɫɦɟɬɚɛɨɥɢɱɟɫɤɢɦ�
ɢɡɦɟɧɟɧɢɹɦ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɦ� ɪɚɫɫɬɪɨɣɫɬɜɭ� ɫɬɪɭɤɬɭɪɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɜɡɚɢɦɨɫɜɹɡɟɣ�� Ɇɧɨɝɨɨɛɪɚɡɢɟ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɫɢɦɩɬɨɦɚɬɢɤɢ� ɝɢɩɨɬɢɪɟɨɡɚ� ɜɨ� ɦɧɨɝɨɦ� ɨɛɭɫɥɨɜɥɟɧɨ� ɧɚɪɭɲɟɧɢɟɦ�
ɨɛɦɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɞɟɮɢɰɢɬɨɦ�ɬɢɪɟɨɢɞɧɵɯ�ɝɨɪɦɨɧɨɜ��
ɉɪɢɱɟɦ�ɩɚɬɨɥɨɝɢɹ�ɥɢɩɢɞɧɨɝɨ�ɨɛɦɟɧɚ�ɞɢɚɝɧɨɫɬɢɪɭɸɬɫɹ�ɤɚɤ�ɩɪɢ�ɹɜɧɨɦ��
ɬɚɤ� ɢ� ɩɪɢ� ɫɭɛɤɥɢɧɢɱɟɫɤɨɦ� ɝɢɩɨɬɢɪɟɨɡɟ�� ɤɨɝɞɚ� ɞɪɭɝɢɟ� ɩɪɨɹɜɥɟɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɸɬ�� ɍ� ɛɨɥɶɧɵɯ� ɫ� ɝɢɩɨɬɢɪɟɨɡɨɦ�
ɩɨɜɵɲɟɧ�ɭɪɨɜɟɧɶ�Ɉɏɋ��ɏɋ�Ʌɉɇɉ��ɏɋ�Ʌɉȼɉ�ɫɧɢɠɟɧɨ�ɫɨɞɟɪɠɚɧɢɟ�
ɏɋ�Ʌɉȼɉ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɢ�ɭɜɟɥɢɱɟɧ�ɤɨɷɮɮɢɰɢɟɧɬ� ɚɬɟɪɨɝɟɧɧɨɫɬɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɢɡɦɟɧɟɧɢɹ� ɥɢɩɢɞɧɨɝɨ� ɨɛɦɟɧɚ� ɩɪɢ�
ɝɢɩɨɮɭɧɤɰɢɢ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɟɝɨ� ɤɨɪɪɟɤɰɢɹ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɞɢɰɢɨɧɧɵɟ� ɜɵɟɡɞɵ� ɩɨ� ɜɵɹɜɥɟɧɢɸ� ɛɨɥɶɧɵɯ� ɫ�
ɩɚɬɨɥɨɝɢɟɣ�ɳɢɬɨɜɢɞɧɨɣ�ɠɟɥɟɡɵ� ɜ� ɪɚɣɨɧɚɯ�� ɩɪɢɥɟɝɚɸɳɢɯ� ɤ�ɋɂəɉ��
Ȼɢɨɯɢɦɢɱɟɫɤɢɟ�ɚɧɚɥɢɡɵ��ɏɋ��Ʌɉȼɉ��Ʌɉɇɉ��ɌȽ��ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ�
ɞɚɧɧɧɵɟ��Ƚɨɪɦɨɧɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ��ɌɌȽ��ɫɜ��Ɍ���ɚɧɬɢɬɟɥɚ�ɤ�ɌɉɈ��
ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɗɄȽ�� ɍɁɂ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ��
Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɛɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɫɨɫɬɚɜɢɥɨ� ����
ɱɟɥɨɜɟɤ��ɢɡ�ɧɢɯ�����ɦɭɠɱɢɧ�ɢ�����ɠɟɧɳɢɧ��ɜ�ɜɨɡɪɚɫɬɧɨɦ�ɞɢɚɩɚɡɨɧɟ�
ɨɬ����ɞɨ����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ��������ɥɟɬ���Ʌɢɧɟɣɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɢ�
ɨɛɴɟɦ�ɓɀ�ɜ�ɩɨɩɭɥɹɰɢɢ�ɨɤɚɡɚɥɢɫɶ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ� ɧɨɪɦɚɬɢɜɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� �S�������� ɋɪɟɞɧɢɣ� ɨɛɴɟɦ� ɓɀ�
ɫɨɫɬɚɜɢɥ� ����������� ɍɫɬɚɧɨɜɥɟɧɚ� ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɚɭɬɨɢɦɦɭɧɧɨɝɨ�
ɬɢɪɟɨɢɞɢɬɚ��ɭɡɥɨɨɛɪɚɡɨɜɚɧɢɹ�������������±������������ɢ�ɝɢɩɨɬɢɪɟɨɡɚ�
�����±�������� ɭ� ����������� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɨɬɦɟɱɟɧɵ� ɧɚɪɭɲɟɧɢɹ�
ɥɢɩɢɞɧɨɝɨ� ɨɛɦɟɧɚ�� ȼɵɜɨɞɵ�� Ʉɨɦɛɢɧɚɰɢɹ� ɧɚɪɭɲɟɧɢɣ� ɳɢɬɨɜɢɞɧɨɣ�
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ɠɟɥɟɡɵ� ɢ� ɥɢɩɢɞɧɨɝɨ� ɨɛɦɟɧɚ� ɝɨɜɨɪɢɬ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɨɢɫɤɚ�
ɷɮɮɟɤɬɢɜɧɵɯ�ɫɩɨɫɨɛɨɜ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɞɚɧɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɢ�ɛɨɪɶɛɵ�
ɫ�ɢɯ�ɩɨɫɥɟɞɫɬɜɢɹɦɢ

',625'(56�2)�/,3,'�0(7$%2/,60�,1�+<327+<52,',60
$�0��'RVED\HYD��1�1��1XUERORYD��=�(��=KDU\OJDV\PRYD��'�(��
=KDQJLURYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��0�=��(VSHQEHWRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� 6XEFOLQLFDO� DQG� RYHUW� K\SRWK\URLGLVP� RYHU� WKH� DJH� RI� ���
\HDUV�LV�IRXQG�LQ���í����RI�LQGLYLGXDOV�IURP�WKH�JHQHUDO�SRSXODWLRQ��WKDW�
LV�D�ELJ�KHDOWK�SUREOHP��&RRSHU�'����������,QVXI¿FLHQW�FRQWHQW�LQ�WKH�ERG\�
RI�WK\URLG�KRUPRQHV�OHDGV�WR�FKDQJHV�GLVPHWDEROLF�FRQWULEXWLQJ�GLVRUGHU�
VWUXFWXUDO� DQG� IXQFWLRQDO� UHODWLRQVKLSV��9DULHW\� RI� FOLQLFDO� V\PSWRPV� RI�
K\SRWK\URLGLVP�LV�ODUJHO\�GXH�WR�PHWDEROLF�GLVWXUEDQFHV�DVVRFLDWHG�ZLWK�D�
GH¿FLHQF\�RI�WK\URLG�KRUPRQHV��0RUHRYHU��OLSLG�PHWDEROLVP�DEQRUPDOLW\�
GLDJQRVHG�DV�ZLWK� WKH�REYLRXV�� DQG�DW� VXEFOLQLFDO�K\SRWK\URLGLVP�ZKHQ�
RWKHU� PDQLIHVWDWLRQV� RI� WKH� GLVHDVH� DUH� YLUWXDOO\� DEVHQW�� 3DWLHQWV� ZLWK�
K\SRWK\URLGLVP�HOHYDWHG�OHYHOV�RI�WRWDO�FKROHVWHURO��/'/�FKROHVWHURO��+'/�
FKROHVWHURO�FRQWHQW�GHFUHDVHG�+'/�LQ�SODVPD�DQG� LQFUHDVHG�DWKHURJHQLF�
IDFWRU��$LP��7R�VWXG\�FKDQJHV�LQ�OLSLG�PHWDEROLVP�LQ�K\SRWK\URLGLVP�DQG�
LWV�FRUUHFWLRQ�0DWHULDOV�DQG�PHWKRGV��)RUZDUGLQJ�\RX�UHTXLUH�WR�LGHQWLI\�
SDWLHQWV� ZLWK� WK\URLG� FDQFHU� LQ� DUHDV� DGMDFHQW� WR� 6176�� %LRFKHPLFDO�
WHVWV�� FKROHVWHURO�� +'/�� /'/�� WULJO\FHULGHV�� DQWKURSRPHWULF�� +RUPRQH�
WHVWV�� 76+� ELQGLQJ�� 7�� DQWLERGLHV� WR� 732�� ,QVWUXPHQWDO� VWXG\�� (&*��
XOWUDVRXQG�RI�WKH�WK\URLG�JODQG���5HVXOWV��7KH�WRWDO�QXPEHU�VXUYH\HG�ZDV�
���� SHRSOH�� LQFOXGLQJ� ����PHQ� DQG� ����ZRPHQ� LQ� WKH� DJH� UDQJH� IURP�
��� WR����\HDUV� �PHDQ�DJH��������\HDUV���/LQHDU�SDUDPHWHUV�DQG� WK\URLG�
YROXPH�LQ�WKH�SRSXODWLRQ�ZHUH�PXFK�VPDOOHU�WKDQ�WKH�VWDQGDUG�LQGLFDWRUV�
�S��������$YHUDJH� WK\URLG� YROXPH�ZDV� �����������$� KLJK� IUHTXHQF\� RI�
DXWRLPPXQH�WK\URLGLWLV�DQG�QRGXOHV�IRUPDWLRQ�������������±������������
DQG�K\SRWK\URLGLVP� �����í�������� IURP������������ VXUYH\HG�PDUNHG�
OLSLG�DEQRUPDOLWLHV��&RQFOXVLRQ��7KH�FRPELQDWLRQ�RI�WK\URLG�GLVRUGHUV�DQG�
OLSLG�PHWDEROLVP�VXJJHVWV�WKH�QHHG�WR�¿QG�HIIHFWLYH�ZD\V�WR�SUHYHQW�WKHVH�
GLVRUGHUV�DQG�WKHLU�HIIHFWV�

ȾɂɇȺɆɂɄȺ�ɉɈɄȺɁȺɌȿɅȿɃ�ɍȽɅȿȼɈȾɇɈȽɈ�ɈȻɆȿɇȺ�
ɂ�ɉȺɊȺɆȿɌɊɈȼ�ɐȿɇɌɊȺɅɖɇɈɃ�ȽȿɆɈȾɂɇȺɆɂɄɂ�ɍ�
ȻɈɅɖɇɕɏ�ɋȺɏȺɊɇɕɆ�ȾɂȺȻȿɌɈɆ���ɌɂɉȺ�ȼ�ɋɈɑȿɌȺɇɂɂ�
ɋ�ɈȻɋɌɊɍɄɌɂȼɇɕɆ�ȺɉɇɈɗ�ȼɈ�ɋɇȿ�ɇȺ�ɎɈɇȿ�ɋɊȺɊ�
ɌȿɊȺɉɂɂ
ɇ�Ɍ��ɇɚɝɚɩɟɬɹɧ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɗ��Ɉɥɟɣɧɢɤɨɜ��ɤ�ɦ�ɧ��Ʌ�ɂ��
Ƚɭɫɚɤɨɜɫɤɚɹ��ɇ�ȼ��ɋɟɪɝɚɰɤɚɹ
ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɉɟɧɡɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɪɹɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� &3$3�ɬɟɪɚɩɢɹ�
ɭ� ɛɨɥɶɧɵɯ�� ɫɬɪɚɞɚɸɳɢɯ� ɫɢɧɞɪɨɦɨɦ� ɨɛɫɬɪɭɤɬɢɜɧɨɝɨ� ɚɩɧɨɷ� ɜɨ�
ɫɧɟ� �ɋɈȺɋ��� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɧɨɪɦɚɥɢɡɚɰɢɢ� ɭɪɨɜɧɹ� ȺȾ�� ɚ� ɬɚɤɠɟ�
ɫɧɢɠɟɧɢɸ� ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�� ɥɟɠɚɳɟɣ� ɜ� ɨɫɧɨɜɟ� ɪɚɡɜɢɬɢɹ�
ɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ� �� ɬɢɩɚ�� Ɉɞɧɚɤɨ� ɜɥɢɹɧɢɟ�
ɞɚɧɧɨɝɨ� ɜɢɞɚ� ɥɟɱɟɧɢɹ� ɧɚ� ɫɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɬɟɧɤɢ� ɧɟ� ɞɨɫɬɚɬɨɱɧɨ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɜ� ɞɨɫɬɭɩɧɨɣ�
ɥɢɬɟɪɚɬɭɪɟ�ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɋɊȺɊ�ɬɟɪɚɩɢɢ� ɧɚ�
ɩɨɤɚɡɚɬɟɥɢ� ɭɝɥɟɜɨɞɧɨɝɨ� ɨɛɦɟɧɚ�� ɚ� ɬɚɤɠɟ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɭ�
ɛɨɥɶɧɵɯ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���ɬɢɩɚ��ɋȾ��ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɚɪɬɟɪɢɚɥɶɧɨɣ�
ɝɢɩɟɪɬɟɧɡɢɟɣ� �ȺȽ�� ���� ɫɬɟɩɟɧɢ�� ɫɬɪɚɞɚɸɳɢɯ� ɫɪɟɞɧɟɣ� ɢ� ɬɹɠɟɥɨɣ�
ɮɨɪɦɨɣ�ɋɈȺɋ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɨ����ɱɟɥɨɜɟɤɚ�ɫ�ɋȾ�ɢ�
ȺȽ��ɚ�ɬɚɤɠɟ�ɋɈȺɋ�ɫɪɟɞɧɟɣ�ɢ�ɬɹɠɟɥɨɣ�ɮɨɪɦɵ�ɫɨɝɥɚɫɧɨ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ�
Ⱥɦɟɪɢɤɚɧɫɤɨɣ�Ⱥɤɚɞɟɦɢɢ�ɦɟɞɢɰɢɧɵ�ɫɧɚ��$$60������ɩɚɰɢɟɧɬɚɦ����ɹ�
ɝɪɭɩɩɚ� ±�ɋɊȺɊ��ɩɨɦɢɦɨ� ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ�ɩɪɨɜɨɞɢɥɚɫɶ�
���ɧɟɞɟɥɶɧɚɹ�ɋɊȺɊ�ɬɟɪɚɩɢɹ�ɩɪɢɛɨɪɨɦ�©6RPQREDODQFH�Hª��:HLQPDQQ��
Ƚɟɪɦɚɧɢɹ���ȼɨ���ɸ��ɤɨɧɬɪɨɥɶɧɭɸ�±�Ʉ��ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɛɨɥɶɧɵɯ�ɋȾ��
ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ� ɛɟɡ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɥɟɱɟɧɢɹ�
ɦɟɬɨɞɨɦ�ɋɊȺɊ��Ɉɛɫɥɟɞɭɟɦɵɟ� ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɜɨɡɪɚɫɬɭ�� ɩɨɥɭ��
ɪɨɫɬɭ�� ɂɆɌ�� ɨɮɢɫɧɵɦ� ɡɧɚɱɟɧɢɹɦ� ȺȾ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɨɩɪɟɞɟɥɹɥɢ�
ɭɪɨɜɟɧɶ� ɬɨɳɚɤɨɜɨɣ� ɝɥɢɤɟɦɢɢ� ɢ� ɝɥɢɤɢɪɨɜɚɧɧɨɝɨ� ɝɟɦɨɝɥɨɛɢɧɚ�
�+E$�&���ɋɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɫɜɨɣɫɬɜɚ�ɚɪɬɟɪɢɣ�ɨɰɟɧɢɜɚɥɢ�
ɚɦɛɭɥɚɬɨɪɧɨ� ɩɪɢɛɨɪɨɦ� ɫɭɬɨɱɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ȺȾ� %3/DE�
ɩɪɨɝɪɚɦɦɨɣ� 9DVRWHQV� �©ɉɟɬɪ� Ɍɟɥɟɝɢɧª�� Ɋɨɫɫɢɹ��� Ⱥɧɚɥɢɡɢɪɨɜɚɥɢ�
ɫɪɟɞɧɟɧɨɱɧɵɟ� ɡɧɚɱɟɧɢɹ� ɚɨɪɬɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ɋȺȾɚɨ�� ȾȺȾɚɨ��
ɉȺȾɚɨ��Ʌɚɛɨɪɚɬɨɪɧɨɟ�ɢ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɢ�
ɢɫɯɨɞɧɨ� ɢ� ɫɩɭɫɬɹ� ��� ɧɟɞɟɥɶ� ɬɟɪɚɩɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɨ� ɥɟɱɟɧɢɹ�
ɩɚɰɢɟɧɬɵ� ɝɪɭɩɩ� ɫɪɚɜɧɟɧɢɹ� ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ�

ɭɝɥɟɜɨɞɧɨɝɨ�ɨɛɦɟɧɚ��ɍɪɨɜɟɧɶ�ɝɥɸɤɨɡɵ�ɰɟɥɶɧɨɣ�ɤɚɩɢɥɥɹɪɧɨɣ�ɤɪɨɜɢ�ɭ�
ɛɨɥɶɧɵɯ��ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɩɨɥɭɱɚɜɲɢɯ�ɬɟɪɚɩɢɸ�ɋɊȺɊ��ɫɨɫɬɚɜɢɥ���������
ɦɦɨɥɶ�ɥ��+E$�&�±�����������ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�±���������ɦɦɨɥɶ�ɥ�
ɢ� ���������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �ɧɞ��� ɇɚ� ɮɨɧɟ� ���ɧɟɞɟɥɶɧɨɣ� ɬɟɪɚɩɢɢ�
ɜɵɹɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɭɝɥɟɜɨɞɧɨɝɨ� ɨɛɦɟɧɚ� ɥɢɲɶ� ɜ� ɝɪɭɩɩɟ� ɋɊȺɊ�ɬɟɪɚɩɢɢ��
ɉɨɤɚɡɚɬɟɥɶ�ɬɨɳɚɤɨɜɨɣ�ɝɥɢɤɟɦɢɢ�ɫɧɢɡɢɥɫɹ�ɞɨ���������ɦɦɨɥɶ�ɥ���������
ɪ�������� +E$�&� ±� ɞɨ� �������� ����� ɪ�������� ȼ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�
ɩɚɰɢɟɧɬɨɜ�ɡɧɚɱɟɧɢɹ�ɝɥɢɤɟɦɢɢ�ɩɪɢ�ɩɨɜɬɨɪɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɫɨɫɬɚɜɢɥɢ�
��������ɦɦɨɥɶ�ɥ��+E$�&�±�����������Ⱦɨ�ɧɚɱɚɥɚ�ɥɟɱɟɧɢɹ�ɭ�ɩɚɰɢɟɧɬɨɜ�
��ɣ�ɝɪɭɩɩɵ�ɡɧɚɱɟɧɢɹ�ɋȺȾɚɨ�ɢ�ȾȺȾɚɨ�ɜ�ɧɨɱɧɵɟ�ɱɚɫɵ�ɫɨɫɬɚɜɢɥɢ�������
���������������ɦɦ�ɪɬ�ɫɬ��ɢ��������ɦɦ�ɪɬ�ɫɬ���ɜ�ɝɪɭɩɩɟ���±�����������ɦɦ�
ɪɬ�ɫɬ�� ɢ� ��������� ɦɦ� ɪɬ�ɫɬ��� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɇɚ� ɮɨɧɟ� ���ɧɟɞɟɥɶɧɨɣ�
ɬɟɪɚɩɢɢ� ɜ� ɝɪɭɩɩɟ� ɋɊȺɊ� ɨɬɦɟɱɟɧɨ� ɫɧɢɠɟɧɢɟ� ɋȺȾɚɨ� ɞɨ� �������� ɦɦ�
ɪɬ�ɫɬ�� ������� ɪ�������� ȾȺȾɚɨ� ɞɨ� ��������� ɦɦ� ɪɬ�ɫɬ�� �������� ɪ��������
ɍ� ɥɢɰ� ɝɪɭɩɩɵ� Ʉ�� ɩɨɥɭɱɚɜɲɢɯ� ɬɨɥɶɤɨ� ɮɚɪɦɚɤɨɬɟɪɚɩɢɸ�� ɡɧɚɱɟɧɢɹ�
ɋȺȾ�ɜ�ɚɨɪɬɟ�ɩɪɢ�ɩɨɜɬɨɪɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɫɨɫɬɚɜɢɥɢ������������ɦɦ�
ɪɬ�ɫɬ�� ������� ɪ�������� ȾȺȾɚɨ� ±� ���������� ɦɦ� ɪɬ�ɫɬ�� �������� ɪ��������
ɉɨɤɚɡɚɬɟɥɶ�ɉȺȾɚɨ�ɜ�ɝɪɭɩɩɚɯ�ɫɪɚɜɧɟɧɢɹ�ɧɟ�ɩɪɟɬɟɪɩɟɜɚɥ�ɞɨɫɬɨɜɟɪɧɨɣ�
ɞɢɧɚɦɢɤɢ�� ȼɵɜɨɞɵ�� Ⱦɥɢɬɟɥɶɧɚɹ� ɋɊȺɊ�ɬɟɪɚɩɢɹ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���ɬɢɩɚ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɫɢɧɞɪɨɦɨɦ�ɨɛɫɬɪɭɤɬɢɜɧɨɝɨ�
ɚɩɧɨɷ�ɜɨ�ɫɧɟ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ�ɭɥɭɱɲɟɧɢɸ�ɭɬɪɟɧɧɟɝɨ�ɝɥɢɤɟɦɢɱɟɫɤɨɝɨ�
ɤɨɧɬɪɨɥɹ�� ɚ� ɬɚɤɠɟ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɫɪɟɞɧɟɧɨɱɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɰɟɧɬɪɚɥɶɧɨɝɨ� �ɚɨɪɬɚɥɶɧɨɝɨ�� ɞɚɜɥɟɧɢɹ�� ɩɨ� ɞɚɧɧɵɦ�
ɫɭɬɨɱɧɨɝɨ�ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ�

'<1$0,&6�2)�&$5%2+<'5$7(�0(7$%2/,60�$1'�
3$5$0(7(56�2)�&(175$/�+(02'<1$0,&6�,1�3$7,(176�
:,7+�7<3(���',$%(7(6�&20%,1('�:,7+�2%6758&7,9(�
6/((3�$31($�'85,1*�7+(�&3$3�7+(5$3<
1�7��1DJDSHW\DQ
6FLHQWL¿F�$GYLVRUV�í�'0HG6FL��3URI��9�(��2OH\QLNRY��&DQG0HG6FL/��,��
*XVDNRYVND\D��1��9��6HUJDWVND\D
3HQ]D�6WDWH�8QLYHUVLW\��3HQ]D��5XVVLD

,QWURGXFWLRQ��6HYHUDO�VWXGLHV�KDYH�VKRZQ�� WKDW�&3$3�WKHUDS\�LQ�SDWLHQWV�
ZLWK� REVWUXFWLYH� VOHHS� DSQHD� �26$�� KHOSV� WR� QRUPDOL]H� WKH� EORRG�
SUHVVXUH� DQG� UHGXFH� LQVXOLQ� UHVLVWDQFH�� XQGHUO\LQJ� LQ� WKH� GHYHORSPHQW�
DQG� SURJUHVVLRQ� RI� W\SH� �� GLDEHWHV��+RZHYHU�� WKH� HIIHFW� RI� WKLV� WKHUDS\�
RQ� WKH� VWUXFWXUDO� DQG� IXQFWLRQDO� SURSHUWLHV� RI� WKH� YDVFXODU� ZDOO� LV� QRW�
VXI¿FLHQWO\� UHSUHVHQWHG� LQ� DYDLODEOH� OLWHUDWXUH�� $LP�� 7R� HYDOXDWH� WKH�
LPSDFW�RI�WKH�&3$3�WKHUDS\�RQ�WKH�FDUERK\GUDWH�PHWDEROLVP��DV�ZHOO�DV�
WKH� FHQWUDO� SUHVVXUH� LQ� SDWLHQWV�ZLWK� W\SH� �� GLDEHWHV�PHOOLWXV� �'0�� DQG�
DUWHULDO�K\SHUWHQVLRQ�����GHJUHHV�� VXIIHULQJ�RI�PRGHUDWH�WR�VHYHUH�26$�
0DWHULDOV�DQG�PHWKRGV�����VXEMHFWV�ZLWK�GLDEHWHV�DQG�K\SHUWHQVLRQ��DV�ZHOO�
DV� WKH�PRGHUDWH�WR�VHYHUH�26$�DFFRUGLQJ� WR� WKH�$PHULFDQ�$FDGHP\�RI�
6OHHS�0HGLFLQH��$$60��JXLGHOLQHV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�����SDWLHQWV�
�JURXS�����&3$3��LQ�DGGLWLRQ�WR�WKH�DQWLK\SHUWHQVLYH�WUHDWPHQW�UHFHLYHG�WKH�
���ZHHN�&3$3�WKHUDS\�ZLWK� WKH� ³6RPQREDODQFH� H´� GHYLFH� �:HLQPDQQ��
*HUPDQ\��� 7KH� �QG� JURXS� �FRQWURO� ±� &�� FRQVLVWHG� RI� ��� SDWLHQWV� ZLWK�
GLDEHWHV��ZKR�ZHUH�RQ�WKH�SKDUPDFRWKHUDS\�ZLWKRXW�DGGLWLRQDO�WUHDWPHQW�
E\�&3$3��7KH�VXEMHFWV�ZHUH�PDWFKHG�IRU�DJH��VH[��KHLJKW��%0,��RI¿FH�%3�
YDOXHV��7KH�OHYHO�RI�IDVWLQJ�JOXFRVH�DQG�JO\FRV\ODWHG�KHPRJORELQ��+E$�F��
ZHUH�PHDVXUHG�LQ�DOO�LQFOXGHG�SDWLHQWV��6WUXFWXUDO�DQG�IXQFWLRQDO�DUWHULDO�
SURSHUWLHV� ZHUH� HYDOXDWHG� E\� DPEXODWRU\� %3�PRQLWRULQJ� GHYLFH� %S/DE�
DQG� 9DVRWHQV� VRIWZDUH� �³3HWHU� 7HOHJLQ´�� 5XVVLD��� 7KH� QLJKW� YDOXHV� RI�
DRUWLF�SUHVVXUH�ZHUH�DQDO\]HG��6%3DR��'%3DR��33DR��7KH�ODERUDWRU\�DQG�
LQVWUXPHQWDO�H[DPLQDWLRQV�ZHUH�SHUIRUPHG�DW�EDVHOLQH�DQG�DIWHU����ZHHNV�
RI� WKHUDS\�5HVXOWV��$W� EDVHOLQH�� WKH� SDWLHQWV� RI� WKH� FRPSDUDWLYH� JURXSV�
ZHUH� PDWFKHG� RQ� WKH� SDUDPHWHUV� RI� WKH� FDUERK\GUDWH� PHWDEROLVP�� 7KH�
JOXFRVH�OHYHO�LQ�WKH�ZKROH�FDSLOODU\�EORRG�LQ�SDWLHQWV�WUHDWHG�ZLWK�&3$3�
ZDV���������PPRO�O��+E$�&�±���������PPRO�O��LQ�FRQWURO�JURXS�±���������
PPRO�O��DQG���������PPRO�O��UHVSHFWLYHO\��QV���$IWHU�WKH����ZHHN�WKHUDS\�
WKH�VLJQL¿FDQW�SRVLWLYH�FKDQJHV�ZHUH�UHYHDOHG�LQ�ODERUDWRU\�SDUDPHWHUV�RI�
FDUERK\GUDWH�PHWDEROLVP�LQ�D�JURXS�RI�&3$3��)DVWLQJ�JOXFRVH�GHFUHDVHG�WR�
��������PPRO�O���������S��������+E$�&�WR���������PPRO�O������S��������
,Q� WKH� FRQWURO� JURXS� WKH� IDVWLQJ� JOXFRVH� YDOXHV� ZHUH� �������� PPRO�O��
+E$�&� ±� ��������PPRO�O��$W� EDVHOLQH� LQ� SDWLHQWV� RI� JURXS� �� WKH� QLJKW�
YDOXHV�RI�6%3DR�DQG�'%3DR�ZHUH����������������������PP�+J�DQG��������
PP�+J��LQ�JURXS���±�����������PP�+J�DQG��������PP�+J��UHVSHFWLYHO\��
$IWHU� WKH����ZHHNV�&3$3�WKHUDS\� WKH�6%3DR�GHFUHDVHG� WR���������PP�
+J� ������� S�������� '%3� ±� WR� ��������� PP� +J� �������� S�������� ,Q�
SDWLHQWV�RI�JURXS�&��UHFHLYLQJ�RQO\�SKDUPDFRWKHUDS\�WKH�YDOXHV�RI�6%3�DR�
GXULQJ�WKH�VHFRQG�H[DPLQDWLRQ�ZHUH������������PP�+J��������S��������
'%3DR�±�����������PP�+J���������S��������3DUDPHWHUV�GHFUHDVHG�LQ�WKH�
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FRPSDUDWLYH�JURXSV�GLG�QRW�XQGHUJR�D�VLJQL¿FDQW�G\QDPLFV��&RQFOXVLRQ��
7KH�ORQJ�WHUP�&3$3�WKHUDS\�LQ�SDWLHQW�ZLWK�W\SH���GLDEHWHV�LQ�FRPELQDWLRQ�
ZLWK�REVWUXFWLYH�VOHHS�DSQHD�KDG�LPSURYHG�WKH�PRUQLQJ�JO\FHPLF�FRQWURO��
DQG� OHG� WR� D�PDUNHG� UHGXFWLRQ� RI� QLJKW� FHQWUDO� �DRUWLF�� SUHVVXUH� YDOXHV�
DFFRUGLQJ�WR�GDLO\�PRQLWRULQJ�

ɉɈɄȺɁȺɌȿɅɂ�ɂɇɌȿɇɋɂȼɇɈɋɌɂ�
ɋȼɈȻɈȾɇɈɊȺȾɂɄȺɅɖɇɕɏ�ɉɊɈɐȿɋɋɈȼ�ɂ�
ȺɇɌɂɈɄɋɂȾȺɇɌɇɈɃ�ɁȺɓɂɌɕ�ɈɊȽȺɇɂɁɆȺ�ɍ�ȻɈɅɖɇɕɏ�
ɏɊɈɇɂɑȿɋɄɂɆ�ɌɈɇɁɂɅɅɂɌɈɆ�ȾɈ�ɂ�ɉɈɋɅȿ�Ʌȿɑȿɇɂə�
ɋ�ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�ɉɈɅɍɉɊɈȼɈȾɇɂɄɈȼɈȽɈ�
ȼɕɋɈɄɈɗɇȿɊȽȿɌɂɑȿɋɄɈȽɈ�ɅȺɁȿɊȺ
ɏ��Ɇɚɧɢ��ȿ��Ɋɟɞɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɋ��ɀɭɪɚɜɥɺɜ��ɤ�ɦ�ɧ���ɞɨɰ��
ɋ�ȼ��Ʉɚɥɢɧɢɱɟɧɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɨɫɥɟɞɧɢɯ�ɥɟɬ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�
ɨ� ɬɨɦ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɩɪɨɬɟɤɚɟɬ� ɫɨ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɢɧɬɟɧɫɢɮɢɤɚɰɢɟɣ� ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ�
ɥɢɩɢɞɨɜ�ɢ�ɞɢɫɛɚɥɚɧɫɨɦ�ɩɪɨ��ɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ�ɫɜɨɣɫɬɜ�ɨɪɝɚɧɢɡɦɚ��
ɬ��ɟ��ɫ�ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ�ɨɤɫɢɞɚɬɢɜɧɨɝɨ�ɫɬɪɟɫɫɚ��ɋɜɨɛɨɞɧɵɟ�ɪɚɞɢɤɚɥɵ�
ɩɨɜɪɟɠɞɚɸɬ�ɤɥɟɬɨɱɧɵɟ�ɦɟɦɛɪɚɧɵ��ɧɚɪɭɲɚɸɬ�ɜɧɭɬɪɢ��ɢ�ɜɧɟɤɥɟɬɨɱɧɵɣ�
ɦɟɬɚɛɨɥɢɡɦ�� ɚɤɬɢɜɢɪɭɸɬ�ɩɪɨɰɟɫɫɵ�ɩɟɪɟɤɢɫɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ�
�ɉɈɅ��� ɤɨɬɨɪɵɟ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɫɢɧɞɪɨɦɨɦ� ɩɟɪɨɤɫɢɞɚɰɢɢ� ɢ�
ɭɦɟɧɶɲɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ�� ɱɬɨ�
ɩɪɢɜɨɞɢɬ�ɤ�ɞɢɫɛɚɥɚɧɫɭ�ɨɤɢɫɥɢɬɟɥɶɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ�
ɢ�� ɜ� ɞɚɥɶɧɟɣɲɟɦ�� ɤ� ɢɫɬɨɳɟɧɢɸ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɫɢɫɬɟɦɵ� �ȺɈɋ���
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɫɨɫɬɨɹɧɢɟ� ɉɈɅ� ɢ� ȺɈɋ� ɨɪɝɚɧɢɡɦɚ�
ɭ� ɛɨɥɶɧɵɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɬɨɧɡɢɥɥɢɬɨɦ� ɞɨ� ɢ� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɥɚɡɟɪɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɚɥɢ� ɩɚɰɢɟɧɬɵ� ����� ɱɟɥɨɜɟɤ�� ɫ�
ɯɪɨɧɢɱɟɫɤɢɦ�ɬɨɧɡɢɥɥɢɬɨɦ��ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɚɹ�ɢ�ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɚɹ�
ɮɨɪɦɵ��� Ʉɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ�
ɥɢɰ��ɤɨɬɨɪɵɟ�ɧɟ�ɢɦɟɥɢ�ɯɪɨɧɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ�ɜɟɪɯɧɢɯ�ɞɵɯɚɬɟɥɶɧɵɯ�
ɩɭɬɟɣ�ɜ�ɚɧɚɦɧɟɡɟ�ɢ�ɧɟ�ɩɨɥɭɱɚɥɢ�ɤɚɤɨɣ�ɥɢɛɨ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ�ɬɟɪɚɩɢɢ�
ɡɚ�ɦɟɫɹɰ� ɞɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ��Ʌɟɱɟɧɢɟ� ɥɚɡɟɪɨɦ�ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ�
ɂɄ�� ɢ� Ʉ�ɥɚɡɟɪɧɨɝɨ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɢɦɩɭɥɶɫɧɨ�ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ�
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ�ɚɩɩɚɪɚɬɚ�©Ʌɚɡɟɪɦɟɞ������ª�ɫ�ɦɨɳɧɨɫɬɶɸ����ȼɬ��Ɉ�
ɫɨɫɬɨɹɧɢɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɫɢɫɬɟɦɵ�ɫɭɞɢɥɢ�ɩɨ�ɚɤɬɢɜɧɨɫɬɢ�ɮɟɪɦɟɧɬɨɜ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɫɢɫɬɟɦɵ���ɤɚɬɚɥɚɡɵ�ɢ�ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ��ɋɈȾ���
Ɉɛ� ɚɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɫɭɞɢɥɢ�
ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɩɟɪɨɤɫɢɞɚɰɢɢ�� ɤɨɬɨɪɵɟ�
ɪɟɚɝɢɪɭɸɬ�ɫ���ɬɢɨɛɚɪɛɢɬɭɪɨɜɨɣ�ɤɢɫɥɨɬɨɣ��ɌȻɄ�ɚɤɬɢɜɧɵɟ�ɩɪɨɞɭɤɬɵ���
Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭ� ɛɨɥɶɧɵɯ�ɯɪɨɧɢɱɟɫɤɢɦ� ɬɨɧɡɢɥɥɢɬɨɦ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɉɈɅ� ɜ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɠɢɞɤɨɫɬɹɯ� ɨɪɝɚɧɢɡɦɚ�
�ɫɵɜɨɪɨɬɤɚ�ɤɪɨɜɢ�ɢ�ɫɥɸɧɚ��ɩɨɜɵɲɟɧɚ��ɚ�ɚɤɬɢɜɧɨɫɬɶ�ɮɟɪɦɟɧɬɨɜ�ȺɈɋ�
±�ɫɧɢɠɟɧɚ��ɉɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɯ�ɥɢɰ��
ɭ� ɛɨɥɶɧɵɯ� ɫ� ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ�ɮɨɪɦɨɣ�ɏɌ�ɩɨɤɚɡɚɬɟɥɢ�ɉɈɅ�� ɛɵɥɢ�
ɜɵɲɟ�� ɜ� ���� ɪɚɡ� �ɪ�������� ɚ� ɭɪɨɜɟɧɶ�ɮɟɪɦɟɧɬɨɜ�ȺɈɋ�±� ɧɢɠɟ�� ɜ� ����
���� ɪɚɡ� �ɪ�������� ɉɪɢ� ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ� ɮɨɪɦɟ� ɏɌ� ɩɨɤɚɡɚɬɟɥɢ�
ɉɈɅ�ɭ�ɩɚɰɢɟɧɬɨɜ��ɛɵɥɢ�ɩɨɜɵɲɟɧɵ��ɜ���������ɪɚɡ��ɪ��������ɚ�ɭɪɨɜɟɧɶ�
ɮɟɪɦɟɧɬɨɜ� ȺɈɋ� ɫɧɢɠɟɧ�� ɜ� �������� ɪɚɡ� �ɪ�������� Ʉɨɧɫɟɪɜɚɬɢɜɧɨɟ�
ɥɟɱɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɏɄɌ� ɩɪɢɜɨɞɢɥɨ� ɤ� ɫɧɢɠɟɧɢɸ� ɭɪɨɜɧɹ� ɌȻɄ�
ɩɪɨɞɭɤɬɨɜ��ɜ�����í����ɪɚɡ� �ɪ�������ɢ�ɩɨɜɵɲɟɧɢɸ�ɭɪɨɜɧɹ�ɮɟɪɦɟɧɬɨɜ�
ȺɈɋ��ɜ�����í�����ɪɚɡ��ɪ�������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɫɯɨɞɧɵɦɢ�ɞɚɧɧɵɦɢ��
Ɍɨɝɞɚ� ɤɚɤ� ɭ� ɛɨɥɶɧɵɯ� ɏɄɌ�� ɤɨɬɨɪɵɦ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɤɭɪɫ� ɬɨɱɟɱɧɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɥɚɡɟɪɨɦ� ɧɚ� ɦɢɧɞɚɥɢɧɵ�� ɩɨɤɚɡɚɬɟɥɢ� ɉɈɅ� ɫɧɢɠɚɥɢɫɶ�
ɜ� ��������� ɪɚɡ� �ɪ�������� ɚ� ɚɤɬɢɜɧɨɫɬɶ� ɮɟɪɦɟɧɬɨɜ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�
ɡɚɳɢɬɵ�ɨɪɝɚɧɢɡɦɚ�ɩɨɜɵɲɚɥɚɫɶ��ɜ����������ɪɚɡ� �ɪ��������ɉɪɨɜɟɞɟɧɢɟ�
ɛɨɥɶɧɵɦ�ɏȾɌ�ɤɥɚɫɫɢɱɟɫɤɨɣ�ɬɨɧɡɢɥɥɷɤɬɨɦɢɢ�ɫɧɢɠɚɥɨ�ɭɪɨɜɟɧɶ�ɉɈɅ�
ɜ����í����ɪɚɡ��ɪ�������ɢ�ɩɨɜɵɲɚɥɨ�ɭɪɨɜɟɧɶ�ɮɟɪɦɟɧɬɨɜ�ȺɈɋ�ɜ����í����
ɪɚɡ��ɪ��������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɞɨ�ɥɟɱɟɧɢɹ��
ɉɨɫɥɟ� ɥɚɡɟɪɧɨɣ� ɬɨɧɡɢɥɥɨɬɨɦɢɢ� ɭɪɨɜɟɧɶ� ɌȻɄ�ɩɪɨɞɭɤɬɨɜ� ɭ� ɥɢɰ� ɫ�
ɏȾɌ� ɫɧɢɠɚɥɫɹ�� ɜ� ���í���� ɪɚɡ� �ɪ�������� ɚ� ɭɪɨɜɟɧɶ� ɮɟɪɦɟɧɬɨɜ� ȺɈɋ��
ɩɨɜɵɲɚɥɫɹ��ɜ����í����ɪɚɡ��ɪ��������ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɥɟɱɟɧɢɢ�ɛɨɥɶɧɵɯ�
ɏȾɌ� ɥɚɡɟɪɧɨɣ� ɬɨɧɡɢɥɥɷɤɬɨɦɢɢ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɢɦɦɭɧɨɦɨɞɭɥɹɰɢɟɣ�
ɩɪɟɩɚɪɚɬɨɦ� ©ɂɫɦɢɠɟɧª� ɩɪɢɜɨɞɢɥɨ� ɤ� ɩɨɥɧɨɣ� ɧɨɪɦɚɥɢɡɚɰɢɢ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ�
ɢ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɡɚɳɢɬɵ� ɨɪɝɚɧɢɡɦɚ�� ȼɵɜɨɞɵ�� ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɥɚɡɟɪɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɩɨɥɧɨɰɟɧɧɨɦɭ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ�ɦɢɧɞɚɥɢɧ��ɤɚɤ�ɱɚɫɬɢ�ɢɦɦɭɧɧɨɣ�ɢ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɫɢɫɬɟɦ� �ɩɪɨɢɫɯɨɞɢɬ�ɛɨɥɟɟ�ɚɤɬɢɜɧɚɹ�ɧɨɪɦɚɥɢɡɚɰɢɹ�

ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɟɣ�ɢ�ɤɥɚɫɫɢɱɟɫɤɨɣ�
ɬɨɧɡɢɥɥɷɤɬɨɦɢɟɣ��
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/$6(5
+��0DQHH��(��5HGNR
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��$�6��=KXUDYOHY��&DQG0HG6FL��
$VVRF��3URI��6�9��.DOLQLFKHQNR
.KDUNLY�QDWLRQDO�PHGLFDO�XQLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ�� 5HVXOWV� RI� UHFHQW� VWXGLHV� LQGLFDWH� WKDW� WKH� PDMRULW\� RI�
SDWKRORJLFDO� SURFHVVHV� RFFXUV� ZLWK� VLJQL¿FDQW� LQWHQVL¿FDWLRQ� RI� IUHH�
UDGLFDO� R[LGDWLRQ� RI� OLSLGV� DQG� WKH� LPEDODQFH� RI� SUR�DQG� DQWLR[LGDQW�
SURSHUWLHV�RI�WKH�RUJDQLVP�WKDW�LV��ZLWK�WKH�HPHUJHQFH�RI�R[LGDWLYH�VWUHVV��
)UHH� UDGLFDOV� GDPDJH� FHOO� PHPEUDQHV� LVUXSW� LQWUD�DQG� H[WUDFHOOXODU�
PHWDEROLVP�DFWLYDWH�OLSLG�SHUR[LGDWLRQ��/32���ZKLFK�DUH�DFFRPSDQLHG�E\�
WKH� V\QGURPH�SHUR[LGDWLRQ� DQG� GHFUHDVH� LQ� WKH� FRQFHQWUDWLRQ� RI� QDWXUDO�
DQWLR[LGDQWV��ZKLFK�OHDGV�WR�DQ�LPEDODQFH�RI�UHGR[�SURFHVVHV�DQG��IXUWKHU��
WR�WKH�GHSOHWLRQ�RI�DQWLR[LGDQW�V\VWHP��26��$LP��([SORUH�/32�DQG�$26�
FRQGLWLRQV�LQ�WKH�RUJDQLVP�RI�SDWLHQWV�ZLWK�FKURQLF�WRQVLOOLWLV�EHIRUH�DQG�
DIWHU�WUHDWPHQW�XVLQJ�KLJK�HQHUJ\�ODVHU�0DWHULDOV�DQG�PHWKRGV��7KH�REMHFW�
RI�WKH�VWXG\�ZHUH�SDWLHQWV�������ZLWK�FKURQLF�WRQVLOOLWLV��FRPSHQVDWHG�DQG�
GHFRPSHQVDWHG�IRUPV���7KH�FRQWURO�JURXS�FRQVLVWHG�RI����KHDOWK\�VXEMHFWV�
ZKR�GLG� QRW� KDYH� FKURQLF� XSSHU� UHVSLUDWRU\� WUDFW� GLVHDVH� LQ� KLVWRU\� DQG�
GLG� QRW� UHFHLYH� DQ\� PHGLFDWLRQ� IRU� D� PRQWK� SULRU� WR� WKH� VXUYH\�� /DVHU�
WUHDWPHQW�ZDV�SHUIRUPHG�E\�,.��DQG�.�ODVHU�VXUJLFDO�UHSHWLWLYHO\�SXOVHG�
VHPLFRQGXFWRU�GHYLFH�©/DVHUPHG������ª�ZLWK�D�FDSDFLW\�RI����ZDWWV��7KH�
VWDWH�RI�WKH�DQWLR[LGDQW�V\VWHP�ZDV�MXGJHG�E\�WKH�DFWLYLW\�RI�DQWLR[LGDQW�
HQ]\PHV� í� FDWDODVH� DQG� VXSHUR[LGH� GLVPXWDVH� �62'��� 7KH� DFWLYLW\� RI�
OLSLG�SHUR[LGDWLRQ�ZDV�MXGJHG�E\�WKH�FRQWHQW�RI�LQWHUPHGLDWH�SHUR[LGDWLRQ�
SURGXFWV� WKDW� UHDFW� ZLWK� ��WKLREDUELWXULF� DFLG� �7%$�DFWLYH� SURGXFWV���
5HVXOWV��,W�ZDV�IRXQG�WKDW�SDWLHQWV�ZLWK�FKURQLF�WRQVLOOLWLV�OLSLG�SHUR[LGDWLRQ�
LQ� ELRORJLFDO� ÀXLGV� �VHUXP� DQG� VDOLYD�� LV� LQFUHDVHG� DQG� WKH� DFWLYLW\� RI�
HQ]\PHV�$26�UHGXFHG�� &RPSDUHG� ZLWK� KHDOWK\� VXEMHFWV�� SDWLHQWV� ZLWK�
FRPSHQVDWHG�IRUP�&7�LQGLFDWRUV�/32�ZHUH�KLJKHU�E\�����WLPHV��S��������
DQG� WKH� OHYHO� RI�$26� HQ]\PHV� í� EHORZ� E\� ���í���� WLPHV� �S�������� ,Q�
GHFRPSHQVDWHG� IRUP�RI�&7��/32� LQ� SDWLHQWV�ZHUH� LQFUHDVHG� E\� ��������
WLPHV��S��������DQG�WKH�OHYHO�RI�$26�HQ]\PHV�GHFUHDVHG�E\���������WLPHV�
�S��������&RQVHUYDWLYH� WUHDWPHQW�RI�SDWLHQWV�ZLWK�&&7� OHDG� WR�GHFUHDVH�
OHYHO� RI� 7%$�SURGXFWV� E\� ��������� WLPHV� �S������� DQG� LQFUHDVH� OHYHO�
RI�$26�HQ]\PHV�E\����������� WLPHV� �S������� FRPSDUHG� WR� WKH� RULJLQDO�
GDWD��:KHUHDV�LQ�SDWLHQWV�ZLWK�&&7��ZKR�XQGHUJRQH�D�FRXUVH�RI�ODVHU�GRW�
HIIHFW�RQ�WKH�WRQVLOV�� WKH�LQGLFDWRUV�RI�/32�GHFUHDVHG�E\�����í����WLPHV�
�S�������DQG�DFWLYLW\�RI�DQWLR[LGDQW�HQ]\PHV�RI�WKH�RUJDQLVP�LQFUHDVHG�E\�
���í�����WLPHV��S��������3DWLHQWV�ZKR�XQGHUJRQH�FODVVLFDO�WRQVLOOHFWRP\�
KDG� UHGXFHG� OHYHO� RI� /32� LQ� ���í���� WLPHV� �S������� DQG� LQFUHDVHG� WKH�
OHYHO�RI�$26�HQ]\PHV�E\���í����WLPHV��S��������FRPSDUHG�ZLWK�WKH�VDPH�
SDUDPHWHUV�EHIRUH�WUHDWPHQW��$IWHU�ODVHU�WRQVLOORWRP\��WKH�OHYHO�RI�7%$�í�
SURGXFWV�LQ�SDWLHQWV�ZLWK�&'7�ZDV�GHFUHDVHG�E\����í����WLPHV��S��������
DQG�WKH�OHYHO�RI�$26�HQ]\PHV�ZDV�LQFUHDVHG�E\����í����WLPHV��S��������
3DWLHQWV� ZLWK� &'7� ZKR� XQGHUJRQH� ODVHU� WRQVLOORWRPLHV� DQG� IROORZHG�
E\� XVLQJ� LPPXQRPRGXODWLRQ� GUXJ� ©,VPL]KHQª� UHVXOWHG� LQ� FRPSOHWH�
QRUPDOL]DWLRQ� RI� WKH� LQWHQVLW\� RI� IUHH� UDGLFDO� SURFHVVHV� DQG� DQWLR[LGDQW�
GHIHQVH�RI� WKH�RUJDQLVP��&RQFOXVLRQ�� ,W�ZDV�IRXQG� WKDW� WKH�XVH�RI�KLJK�
HQHUJ\� ODVHU� SURPRWHV� WKH� IXOO� IXQFWLRQLQJ� RI� WKH� WRQVLOV� DV� SDUW� RI� WKH�
LPPXQH�DQG�DQWLR[LGDQW�V\VWHPV��WKHUH�DUH�PRUH�DFWLYH�QRUPDOL]DWLRQ�RI�
LQGLFDWRUV�FRPSDUHG�ZLWK�FRQVHUYDWLYH�WKHUDS\�DQG�FODVVLFDO�WRQVLOOHFWRP\�

ɇɈȼɕȿ�ȼɈɁɆɈɀɇɈɋɌɂ�ɉɊɂɆȿɇȿɇɂə�ɊȺɋɌȼɈɊȺ�
ȼȺȽɈɌɂɅȺ�ɉɊɂ�Ʌȿɑȿɇɂɂ�ɏɊɈɇɂɑȿɋɄɈȽɈ�
ȽɂɉȿɊɌɊɈɎɂɑȿɋɄɈȽɈ�ɎȺɊɂɇȽɂɌȺ
Ⱥ�Ⱥ��Ɋɚɝɢɦɨɜɚ��Ɋ�ȼ��Ʌɟɭɯɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ��Ɋ�Ɇ��ɇɭɪɫɚɢɬɨɜɚ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɚɝɨɬɢɥ� ɨɛɥɚɞɚɟɬ� ɛɚɤɬɟɪɢɰɢɞɧɵɦ� ɢ� ɦɟɫɬɧɵɦ�
ɬɪɢɯɨɦɨɧɚɰɢɞɧɵɦ�� ɫɨɫɭɞɨɫɭɠɢɜɚɸɳɢɦ� ɜɹɠɭɳɢɦ� ɢ� ɩɪɢɠɢɝɚɸɳɢɦ�
ɞɟɣɫɬɜɢɟɦ�� ɭɫɤɨɪɹɟɬ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɩɨɜɪɟɠɞɟɧɧɵɯ� ɫɥɢɡɢɫɬɵɯ�
ɢ� ɤɨɠɧɵɯ� ɩɨɤɪɨɜɨɜ�� ȼɚɝɨɬɢɥ� ɢɫɩɨɥɶɡɭɸɬ� ɩɪɢ� ɷɪɨɡɢɹɯ� ɭɪɟɬɪɵ��
ɜɚɝɢɧɚɥɶɧɨɣ� ɱɚɫɬɢ�� ɲɟɣɤɢ� ɦɚɬɤɢ�� ɩɪɢ� ɜɨɫɩɚɥɟɧɢɹɯ� ɧɚɪɭɠɧɵɯ�
ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ� ɭ� ɠɟɧɳɢɧ� �ɜɭɥɶɜɢɬ��� ɬɪɢɯɨɦɨɧɚɞɧɨɦ� ɜɚɝɢɧɢɬɟ��
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ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɢɧɮɟɤɰɢɹɯ� ɦɨɱɟɩɨɥɨɜɵɯ� ɩɭɬɟɣ�� ɝɢɩɟɪɬɪɨɮɢɢ�
ɫɥɢɡɢɫɬɨɣ�� ɹɡɜɚɯ� ɧɚ� ɮɨɧɟ� ɩɪɢɦɟɧɟɧɢɹ� ɫɜɟɱɟɣ�� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɩɨɫɥɟ�
ɭɞɚɥɟɧɢɹ� ɩɨɥɢɩɨɜ� ɢɥɢ� ɡɚɛɨɪɚ� ɬɤɚɧɟɣ� ɞɥɹ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɗɮɮɟɤɬɢɜɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ȼɚɝɨɬɢɥɚ� ɞɥɹ� ɭɫɤɨɪɟɧɢɹ�
ɡɚɠɢɜɥɟɧɢɹ�ɨɠɨɝɨɜ���ɣ� ɫɬɟɩɟɧɢ�� ɥɟɱɟɧɢɹ�ɪɚɧ�ɢ� ɹɡɜ�ɩɪɢ�ɜɚɪɢɤɨɡɧɨɦ�
ɪɚɫɲɢɪɟɧɢɢ� ɜɟɧ� ɧɚ� ɧɨɝɚɯ�� ɜɨɫɩɚɥɟɧɢɹ� ɫɥɢɡɢɫɬɨɣ� ɪɬɚ�� ɩɨɡɜɨɥɹɟɬ�
ɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɨɝɨ�
ɮɚɪɢɧɝɢɬɚ��ɏɪɨɧɢɱɟɫɤɢɣ�ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɢɣ�ɮɚɪɢɧɝɢɬ�í�ɯɪɨɧɢɱɟɫɤɨɟ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɝɥɨɬɤɢ� ɢ� ɟɟ�
ɥɢɦɮɨɢɞɧɨɣ�ɬɤɚɧɢ��ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ�ɛɨɥɶɸ��ɱɭɜɫɬɜɨɦ�ɩɪɢɫɭɬɫɬɜɢɹ�
ɢɧɨɪɨɞɧɨɝɨ� ɬɟɥɚ�� ɩɟɪɫɢɫɬɢɪɭɸɳɢɦ� ɤɚɲɥɟɦ�� ɨɯɪɢɩɥɨɫɬɶɸ� ɝɨɥɨɫɚ� ɢ�
ɧɟɩɪɢɹɬɧɵɦ�ɡɚɩɚɯɨɦ�ɢɡɨ�ɪɬɚ��ɑɚɫɬɨ�ɷɬɨ�í�ɫɥɟɞɭɸɳɚɹ�ɫɬɚɞɢɹ�ɪɚɡɜɢɬɢɹ�
ɯɪɨɧɢɱɟɫɤɨɝɨ�ɞɢɮɮɭɡɧɨɝɨ�ɤɚɬɚɪɚɥɶɧɨɝɨ�ɮɚɪɢɧɝɢɬɚ�ɢ�ɩɪɨɹɜɥɹɟɬɫɹ�ɨɧɚ�
ɝɢɩɟɪɬɪɨɮɢɟɣ� ɥɢɦɮɨɢɞɧɵɯ� ɝɪɚɧɭɥ�� ɩɨɤɪɵɜɚɸɳɢɯ� ɡɚɞɧɸɸ� ɫɬɟɧɤɭ�
ɝɥɨɬɤɢ��Ƚɪɚɧɭɥɵ�ɨɛɪɚɡɭɸɬ�ɧɚ�ɡɚɞɧɟɣ�ɫɬɟɧɤɟ�ɝɥɨɬɤɢ�ɦɟɥɤɢɟ�ɨɫɬɪɨɜɤɢ�
ɥɢɦɮɨɢɞɧɨɣ� ɬɤɚɧɢ�� ɇɚ� ɛɨɤɨɜɵɯ� ɫɬɟɧɤɚɯ� ɝɥɨɬɤɢ�� ɩɨɡɚɞɢ� ɡɚɞɧɢɯ�
ɞɭɠɟɤ�� ɮɨɥɥɢɤɭɥɵ� ɨɛɴɟɞɢɧɹɸɬɫɹ� ɜ� ɛɨɤɨɜɵɟ� ɥɢɦɮɨɢɞɧɵɟ� ɜɚɥɢɤɢ�
ɝɥɨɬɤɢ�� ɩɨɷɬɨɦɭ� ɪɚɡɥɢɱɚɸɬ� ɝɪɚɧɭɥɟɡɧɵɣ� ɢ� ɛɨɤɨɜɨɣ�ɮɚɪɢɧɝɢɬ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɨɩɵɬ�ɦɟɫɬɧɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɪɚɫɬɜɨɪɚ�ȼɚɝɨɬɢɥɚ�
ɩɪɢ�ɥɟɱɟɧɢɢ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɨɝɨ�ɮɚɪɢɧɝɢɬɚ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɢɦɚɥɢ� ɭɱɚɫɬɢɟ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɞɢɚɝɧɨɡɨɦ� ɯɪɨɧɢɱɟɫɤɢɣ� ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɢɣ� ɮɚɪɢɧɝɢɬ�� Ȼɨɥɶɧɵɦ�
ɚɦɛɭɥɚɬɨɪɧɨ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɦɟɫɬɧɨɟ�ɥɟɱɟɧɢɟ�ɪɚɫɬɜɨɪɨɦ�ȼɚɝɨɬɢɥɚ�ɨɬ�
��ɞɨ���ɫɟɚɧɫɨɜ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɛɨɥɶɧɵɟ�ɩɪɟɞɴɹɜɥɹɥɢ�
ɠɚɥɨɛɵ�� ɧɚ� ɛɨɥɶ�� ɱɭɜɫɬɜɨ� ɢɧɨɪɨɞɧɨɝɨ� ɬɟɥɚ�� ɩɟɪɫɢɫɬɢɪɭɸɳɢɣ��
ɪɚɡɞɪɚɠɚɸɳɢɣ�ɤɚɲɟɥɶ��ɨɯɪɢɩɥɨɫɬɶ�ɝɨɥɨɫɚ��ɚ�ɬɚɤ�ɠɟ�ɧɚ�ɧɟɩɪɢɹɬɧɵɣ�
ɡɚɩɚɯ�ɢɡɨ�ɪɬɚ��ɉɪɢɱɢɧɚɦɢ�ɪɚɡɜɢɬɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�ɹɜɢɥɢɫɶ��ɚɥɥɟɪɝɢɹ�ɜ�
��ɫɥɭɱɚɹɯ��ɩɪɨɦɵɲɥɟɧɧɵɟ�ɯɢɦɢɤɚɬɵ�ɢ�ɩɵɥɶ�±����ɜɪɟɞɧɵɟ�ɩɪɢɜɵɱɤɢ�±�
���ɯɪɨɧɢɱɟɫɤɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɧɨɫɚ�ɢ�ɨɤɨɥɨɧɨɫɨɜɵɯ�ɩɚɡɭɯ��ɢɫɤɪɢɜɥɟɧɢɟ�
ɩɟɪɟɝɨɪɨɞɤɢ�ɧɨɫɚ��ɯɪɨɧɢɱɟɫɤɢɟ�ɪɢɧɢɬɵ��ɫɢɧɭɫɢɬɵ��±����ɫɥɭɱɚɟɜ��ɂɡ�
���ɛɨɥɶɧɵɯ�ɝɪɚɧɭɥɟɡɧɵɣ�ɮɚɪɢɧɝɢɬ�ɜɵɹɜɥɟɧ�ɭ�����ɛɨɤɨɜɨɣ�ɮɚɪɢɧɝɢɬ�
ɭ� ��� ɩɚɰɢɟɧɬɨɜ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɥɟɱɟɧɢɹ� ɭɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɢɟ� ɝɪɚɧɭɥɵ� ɢ� ɛɨɤɨɜɵɟ� ɜɚɥɢɤɢ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɦɟɧɶɲɢɥɢɫɶ� ɜ� ɨɛɴɟɦɟ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɢɫɱɟɡɧɨɜɟɧɢɸ�
ɞɢɫɤɨɦɮɨɪɬɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɫɨ� ɫɬɨɪɨɧɵ� ɫɥɢɡɢɫɬɨɣ� ɪɨɬɨɝɥɨɬɤɢ��
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɟɫɬɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɪɚɫɬɜɨɪɚ� ȼɚɝɨɬɢɥɚ�
ɞɥɹ� ɩɪɢɠɢɝɚɧɢɹ� ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɢɯ� ɝɪɚɧɭɥ� ɢ� ɜɚɥɢɤɨɜ� ɫɥɢɡɢɫɬɨɣ�
ɪɨɬɨɝɥɨɬɤɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧɨ� ɞɥɹ� ɦɟɫɬɧɨɝɨ� ɥɟɱɟɧɢɹ�
ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɨɝɨ�ɮɚɪɢɧɝɢɬɚ�
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,QWURGXFWLRQ��9DJRWK\O�KDV�EDFWHULFLGDO�ORFDO�WULFKRPRQLFLGDO�YDVFXORPRWRU�
DVWULQJHQW� FDXWHUL]LQJ�HIIHFW��9DJRWK\O� DFFHOHUDWHV� UHFRYHULQJ�RI�PXFRVD�
DQG� VNLQ�� LV� XVHG� IRU� WUHDWPHQW� RI� HURVLRQ� RI� XUHWKUD� �YDJLQDO� SDUW��� RI�
QHFN� RI� WKH� ZRPE�� RI� LQÀDPPDWLRQ� RI� ZRPDQ¶V� H[WHUQDOLD� �YXOYLWLV���
RI� WULFKRPRQDV� YDJLQLWLV�� RI� EDFWHULDO� LQIHFWLRQ� RI� WKH� XULQDU\� WUDFW�� RI�
K\SHUWURSK\�RI�WKH�PXFRXV��RI�VRUH�RQ�WKH�EDFNJURXQG�RI�DSSOLFDWLRQ�RI�
VXSSRVLWRULHV��RI�EOHHGLQJ�DIWHU� UHPRYH�RI�SRO\SV�RU� WLVVXH�VDPSOLQJ�IRU�
PRUSKRORJLFDO� VWXG\��9DJRWK\O� LV� HIIHFWLYH� IRU� DFFHOHUDWLQJ� RI� UHFRYHU\�
RI� WKH� �UG�GHJUHH�EXUQV�� IRU� WUHDWPHQW� RI�ZRXQGV� DQG� VRUHV� RI� YDULFRVH�
YHLQV� LQ� OHJV�� RI� LQÀDPPDWLRQ� RI� RUDO� PXFRVD� DQG� VR�9DJRWK\O� FDQ� EH�
XVHG� DOVR� IRU� WUHDWPHQW� RI� FKURQLF� K\SHUWURSKLF� SKDU\QJLWLV�� &KURQLF�
K\SHUWURSKLF� SKDU\QJLWLV� LV� FKURQLF� LQÀDPPDWRU\� GLVHDVH� RI� SKDU\Q[�
PXFRVD� DQG� LWV� O\PSKDWLF� WLVVXH�� DFFRPSDQLHG� E\� SDLQ�� IHHOLQJ� RI� D�
IRUHLJQ� ERG\�� SHUVLVWDQW� FRXJK�� KRDUVHQHVV� DQG� EDG� EUHDWK�� ,W� LV� RIWHQ�
WKH�QH[W�VWDJH�RI�WKH�GHYHORSPHQW�RI�FKURQLF�FDWDUUKDO�SKDU\QJLWLV�DQG�LW�
LV�PDQLIHVWHG� K\SHUWURSK\� RI� O\PSKRLG� JUDQXOHV��ZKLFK� FRYHU� WKH� EDFN�
ZDOO�RI�SKDU\Q[��7KH�JUDQXOHV�IRUP�VPDOO�,VODQGV�RI�O\PSKRLG�WLVVXH�RQ�
WKH�EDFN�ZDOO�RI�SKDU\Q[��2Q�WKH�VLGH�ZDOO�RI�SKDU\Q[��EHKLQG�SRVWHULRU�
DUFXOXV�� IROOLFOHV� DUH� FRPELQHG� LQ� WKH� VLGH� UROOHUV� RI� SKDU\Q[� VR� LW� LV�
GLVWLQJXLVKHG� IROOLFXODU� SKDU\QJLWLV� DQG� VLGH� SKDU\QJLWLV��$LP��7R� VWXG\�
H[SHULHQFH�RI� ORFDO�DSSOLFDWLRQ�RI� WKH�VROXWLRQ�RI�9DJSWK\O�IRU� WUHDWPHQW�
RI� FKURQLF� K\SHUWURSKLF� SKDU\QJLWLV�0DWHULDOV� DQG�PHWKRGV�� ��� SDWLHQWV�
ZLWK� GLDJQRVLV� FKURQLF� K\SHUWURSKLF� SKDU\QJLWLV� WRRN� SDUW� LQ� UHVHDUFK��
$PEXODQW�SDWLHQWV�ZHUH�WUHDWHG�ZLWK�WKH�VROXWLRQ�RI�9DJRWK\O�IURP���WR���
WLPHV��5HVXOWV��7KH�SDWLHQWV�FRPSODLQHG�RI��SDLQ��IHHOLQJ�RI�D�IRUHLJQ�ERG\��
SHUVLVWDQW�FRXJK��KRDUVHQHVV�DQG�EDG�EUHDWK��7KH�UHDVRQV�RI� WKH�GHVHDVH�
ZHUH�� DOOHUJ\� LQ� �� FDVHV�� LQGXVWULDO� FKHPLFDOV� DQG� GXVW� LQ� �� FDVHV�� EDG�
KDELWV�LQ���FDVHV��FKURQLF�GHVHDVH�RI�WKH�QRVH�DQG�SDUDQDVDO�VLQXVHV��WKH�

FXUYDWXUH�RI�WKH�QDVDO�VHSWXP��FKURQLF�UKLQLWLV�VLQXVLWLV��LQ����FDVHV��7KHUH�
ZHUH����IROOLFXODU�SKDU\QJLWLV�DQG����VLGH�SKDU\QJLWLV�DPRQJ����SDWLHQWV��
$IWHU� WUHDWPHQW� LW� ZDV� IRXQG� RXW� WKDW� K\SHUWURSKLF� JUDQXOHV� DQG� VLGH�
UROOHUV�GHFUHDVHG�DQG�XQSOHDVDQW�PDQLIHVWDWLRQV�GLVDSSHDUHG�&RQFOXVLRQ��
6R� WKH� ORFDO� DSSOLFDWLRQ�RI� WKH� VROXWLRQ�RI�9DJRWK\O� IRU� FDXWHUL]DWLRQ�RI�
K\SHUWURSKLF�JUDQXOHV�DQG�UROOHUV�RI�SKDU\Q[�PXFRVD�FDQ�EH�UHFRPPHQGHG�
IRU�WUHDWPHQW�RI�FKURQLF�K\SHUWURSKLF�SKDU\QJLWLV�

ɉɈɄȺɁȺɌȿɅɖ�,*(�ȼ�ɋɕȼɈɊɈɌɄȿ�ɄɊɈȼɂ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ɏɊɈɇɂɑȿɋɄɂɆɂ�ɉɈɅɂɉɈɁɇɕɆɂ�ɊɂɇɈɋɂɇɍɋɂɌȺɆɂ
ɍ�ɇ��ȼɨɯɢɞɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɞɨɰ��ɍ�ɋ��ɏɚɫɚɧɨɜ
Ɍɚɲɤɟɧɬɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɢɣ� ɩɨɥɢɩɨɡɧɵɣ� ɪɢɧɨɫɢɧɭɫɢɬ� �ɏɉɊɋ�� í��
ɯɪɨɧɢɱɟɫɤɨɟ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ�
ɩɨɥɨɫɬɢ� ɧɨɫɚ� ɢ� ɨɤɨɥɨɧɨɫɨɜɵɯ� ɩɚɡɭɯ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ�
ɪɟɰɢɞɢɜɢɪɭɸɳɢɦ� ɪɨɫɬɨɦ� ɩɨɥɢɩɨɜ�� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�
ɩɪɨɛɥɟɦɨɣ� ɨɬɨɪɢɧɨɥɚɪɢɧɝɨɥɨɝɢɢ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɛɨɥɶɲɨɣ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�� ɬɟɧɞɟɧɰɢɟɣ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��
ɫɥɨɠɧɨɫɬɶɸ� ɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɢɡɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ� ɥɟɱɟɧɢɹ��
ɋɱɢɬɚɟɬɫɹ�� ɱɬɨ�ɏɉɊɋ� ɜɫɬɪɟɱɚɟɬɫɹ� ɨɬ� ���� ɞɨ� ��� ɫɥɭɱɚɟɜ� ɨɬ� ɨɛɳɟɝɨ�
ɤɨɥɢɱɟɫɬɜɚ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɝɪɭɩɩ� ɧɚɫɟɥɟɧɢɹ� �ȼɨɥɤɨɜ� Ⱥ�Ƚ��� �������
ɏɉɊɋ� ɧɟɪɟɞɤɨ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɩɪɨɹɜɥɟɧɢɣ� ɨɛɳɟɣ� ɩɚɬɨɥɨɝɢɢ�
ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ�� ɢ� ɟɝɨ� ɩɚɬɨɝɟɧɟɡ� ɬɟɫɧɨ� ɫɜɹɡɚɧ� ɫ� ɩɚɬɨɝɟɧɟɡɨɦ�
ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɵ��ɦɭɤɨɜɢɫɰɢɞɨɡɚ�ɢ�ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɢ�ɩɪɟɩɚɪɚɬɨɜ�
ɩɢɪɚɡɨɥɨɧɨɜɨɝɨ� ɪɹɞɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ,J(� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ�
ɫ� ɯɪɨɧɢɱɟɫɤɢɦɢ� ɩɨɥɢɩɨɡɧɵɦɢ� ɪɢɧɨɫɢɧɭɫɢɬɚɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ���Ȼɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɩɨɥɢɩɨɡɧɵɦ�
ɪɢɧɨɫɢɧɭɫɢɬɨɦ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɥɟɱɟɧɢɢ� ɜ� ɅɈɊ�
ɨɬɞɟɥɟɧɢɢ� �� ɤɥɢɧɢɤɢ� Ɍɚɲɤɟɧɬɫɤɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɚɤɚɞɟɦɢɢ� F� �����
ɩɨ� ����� ɝɨɞɚ�� Ȼɨɥɶɧɵɟ� ɫ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ�
ɢ� ɫɩɟɰɟɮɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� �ɚɫɩɢɪɢɧɢɧɞɭɰɢɪɨɜɚɧɧɚɹ�
ɚɫɬɦɚ�� ɫɢɧɞɪɨɦ� Ʉɚɪɬɚɝɟɧɟɪɚ�� əɧɝɚ� ɢ� ɬ�ɞ��� ɜ� ɷɬɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɟ�
ɜɤɥɸɱɚɥɢɫɶ�� ȼɫɟ� ɛɨɥɶɧɵɟ� ɛɵɥɢ� ɩɨɞɜɟɪɝɧɭɬɵ� ɜɫɟɫɬɨɪɨɧɧɟɦɭ�
ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɦɭ�ɢɫɫɥɟɞɨɜɚɧɢɸ��ɜɤɥɸɱɚɜɲɟɦɭ�ɫɛɨɪ�ɚɧɚɦɧɟɡɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɪɢɧɨɷɧɞɨɫɤɨɩɢɸ�� ɤɨɦɩɶɸɬɟɪ� ɬɨɦɨɝɪɚɮɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɢ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ��ɂɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɜ� ɢɧɫɬɢɬɭɬɟ� ɢɦɦɭɧɨɥɨɝɢɢ� Ⱥɇ�
Ɋɍɡ� �ɝ�Ɍɚɲɤɟɧɬ�� ɍɡɛɟɤɢɫɬɚɧ��� Ʉɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ�
��� ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ� ɞɨɛɪɨɜɨɥɶɰɟɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɨɥɶɧɵɟ�
ɩɪɟɞɴɹɜɥɹɥɢ� ɠɚɥɨɛɵ� ɧɚ� ɡɚɬɪɭɞɧɟɧɢɟ� ɧɨɫɨɜɨɝɨ� ɞɵɯɚɧɢɹ� ���������
ɧɚɪɭɲɟɧɢɟ�ɨɛɨɧɹɧɢɹ����������ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɝɨɥɨɜɧɵɟ�ɛɨɥɢ����������
ɜɵɞɟɥɟɧɢɹ� ɢɡ� ɧɨɫɚ� ������� ɱɢɯɚɧɢɟ� ��������� ɡɭɞ� ɜ� ɩɨɥɨɫɬɢ� ɧɨɫɚ�
��������� ɍ� ������ ɛɨɥɶɧɵɯ� ɚɥɥɟɪɝɢɹ� ɩɪɢɫɭɬɫɬɜɨɜɚɥɚ� ɜ� ɫɟɦɟɣɧɨɦ�
ɚɧɚɦɧɟɡɟ�� ɚ� ɜ� ���� ɫɥɭɱɚɹɯ� ɭ� ɩɟɪɜɨɫɬɟɩɟɧɧɵɯ� ɪɨɞɫɬɜɟɧɧɢɤɨɜ�� ɂɡ�
ɚɧɚɦɧɟɡɚ��ɛɨɥɶɧɵɟ�ɢɦɟɥɢ�ɤɨɠɧɵɟ�ɡɚɛɨɥɟɜɚɧɢɹ��ɬɚɤɢɟ�ɤɚɤ��ɤɪɚɩɢɜɧɢɰɚ�
�������� ɢ� ɷɤɡɟɦɭ� ��������� Ȼɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɩɨ� ɫɨɰɢɚɥɶɧɨɦɭ�
ɫɬɚɬɭɫɭ�������ɩɚɰɢɟɧɬɨɜ�ɹɜɥɹɥɢɫɶ�ɮɟɪɦɟɪɚɦɢ������í�ɞɨɦɨɯɨɡɹɣɤɚɦɢ��
������í� ɨɮɢɫɧɵɦɢ� ɪɚɛɨɬɧɢɤɚɦɢ�� �����í� ɫɬɪɨɢɬɟɥɶɧɵɦɢ� ɪɚɛɨɱɢɦɢ�
ɢ� ��� í� ɦɟɯɚɧɢɤɚɦɢ�� ȼ� ɚɧɚɦɧɟɡɟ� ɭ� ������ ɛɨɥɶɧɵɯ� ɞɨɦɚ� ɢɦɟɥɢɫɶ�
ɫɨɛɚɤɢ��ɤɨɲɤɢ� �������ɩɬɢɰɵ� �������ɢ�ɞɪɭɝɚɹ�ɠɢɜɧɨɫɬɶ� ��������ɉɪɢ�
ɪɢɧɨɫɤɨɩɢɢ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɩɨɥɢɩɵ�� ɱɚɫɬɢɱɧɨ� ɢɥɢ� ɩɨɥɧɨɫɬɶɸ�
ɨɛɬɭɪɢɪɭɸɳɢɟ�ɨɛɳɢɣ�ɧɨɫɨɜɨɣ�ɯɨɞ��ɉɪɢ�ɥɚɛɨɪɚɬɨɪɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɭ� ��� ɛɨɥɶɧɵɯ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɷɨɡɢɧɨɮɢɥɢɹ�
�������������� ɉɪɢ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɵɜɨɪɨɬɤɢ�
ɤɪɨɜɢ�ɨɩɪɟɞɟɥɟɧɨ�� ɱɬɨ�ɭ����ɩɚɰɢɟɧɬɨɜ� ɫ�ɏɉɊɋ�ɩɨɤɚɡɚɬɟɥɶ� ,J(�ɛɵɥ�
ɩɨɜɵɲɟɧ����������������Ɇȿ�ɦɥ���ɍ�ɨɫɬɚɥɶɧɵɯ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɏɉɊɋ�
ɩɨɤɚɡɚɬɟɥɶ� ,J(� ɤɨɥɟɛɚɥɫɹ� ɜ� ɩɪɟɞɟɥɚɯ� ���������� Ɇȿ�ɦɥ�� ȼɵɜɨɞɵ��
ɂɫɯɨɞɹ�ɢɡ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ��ɫɥɟɞɭɟɬ��ɱɬɨ�ɩɨɤɚɡɚɬɟɥɶ�,J(�ɭ�ɛɨɥɟɟ�����
ɛɨɥɶɧɵɯ�ɩɨɜɵɲɚɟɬɫɹ��ɢ�ɷɬɨ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ�ɦɨɠɟɬ�ɜɥɢɹɬɶ�ɧɚ�ɪɟɰɢɞɢɜ�
ɩɨɥɢɩɨɡɧɨɝɨ�ɩɪɨɰɟɫɫɚ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ��ɨɬɨɪɢɧɨɥɚɪɢɧɝɨɥɨɝɭ�ɫɥɟɞɭɟɬ�
ɧɚɡɧɚɱɢɬɶ� ɛɨɥɶɧɨɦɭ� ɫ� ɏɉɊɋ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɫɵɜɨɪɨɬɤɢ�ɤɪɨɜɢ�ɧɚ�,J(�ɞɥɹ�ɜɵɛɨɪɚ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɏɉɊɋ�

,1',&$725�2)�6(580�,*(�2)�3$7,(176�:,7+�&+521,&�
32/<32,'�5+,126,186,7,6
8�1��9RNKLGRY
6FLHQWLU¿F�$GYLVRU�í�'0HG6FL��$VVRF��3URI��8�6��.KDVDQRY
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��5XVVLD

,QWURGXFWLRQ�� &KURQLF� SRO\SRLG� UKLQRVLQXVLWLV� �ɋ356��� D� FKURQLF�
LQÀDPPDWRU\�GLVHDVH�RI�WKH�PXFRXV�PHPEUDQHV�RI�WKH�QRVH�DQG�SDUDQDVDO�
VLQXVHV�FKDUDFWHUL]HG�E\�UHFXUUHQW�JURZWK�RI�SRO\SV��LV�DQ�XUJHQW�SUREOHP�
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RI� 2WRUKLQRODU\QJRORJ\�� 7KLV� LV� GXH� WR� WKH� KLJK� SUHYDOHQFH�� WKH� WUHQG�
WRZDUGV� LQFUHDVLQJ� LQFLGHQFH�� FRPSOH[LW\� DQG� UHODWLYHO\� ORZ� HI¿FLHQF\�
RI�WUHDWPHQW��,W�LV�EHOLHYHG�WKDW�ɋ356�RFFXUV�IURP�����WR����RI�WKH�WRWDO�
SRSXODWLRQ�VWXGLHG� �$��9RONRY���������ɋ356� LV�RIWHQ�SDUW�RI� WKH�RYHUDOO�
SDWKRORJ\�RI�WKH�UHVSLUDWRU\�WUDFW��DQG�LWV�SDWKRJHQHVLV�LV�FORVHO\�DVVRFLDWHG�
ZLWK� WKH� SDWKRJHQHVLV� RI� DVWKPD�� F\VWLF� ¿EURVLV� DQG� LQWROHUDQFHV� RI�
SLUD]RORQ�VHULHV�$LP��$LP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�SHUIRUPDQFH�
RI�VHUXP�,J(�LQ�SDWLHQWV�ZLWK�FKURQLF�SRO\SRLG�UKLQRVLQXVLWLV�0DWHULDOV�DQG�
PHWKRGV��:H�H[DPLQHG����SDWLHQWV�ZLWK�FKURQLF�SRO\SRLG�UKLQRVLQXVLWLV��
ZHUH� KRVSLWDOL]HG� LQ� WKH� (17� GHSDUWPHQW� RI� WKH� �� FOLQLF� RI� 7DVKNHQW�
0HGLFDO�$FDGHP\�IURP������WR�������3DWLHQWV�ZLWK�FRQFRPLWDQW�DVWKPD�
DQG�VSHFL¿FDO�GLVHDVHV� �DVSLULQWROHUDQW�DVWKPD��V\QGURPH�RI�.DUWDJHQHU��
<RXQJ��HWF���LQ�WKLV�VWXG\�ZHUH�QRW�LQFOXGHG��$OO�SDWLHQWV�ZHUH�VXEMHFWHG�
WR�IXOO�FOLQLFDO�DQG�ODERUDWRU\�VWXGLHV��WKH�FROOHFWLRQ�KLVWRU\�RI�WKH�GLVHDVH��
UKLQRHQGRVFRS\�� FRPSXWHU� WRPRJUDSK\� DQG� LPPXQRORJLFDO� UHVHDUFK��
,PPXQRORJLFDO� VWXG\�ZDV� FRQGXFWHG� DW� WKH� ,QVWLWXWH� RI� ,PPXQRORJ\� RI�
$FDGHP\�RI�6FLHQFHV�RI�5HSXEOLF�RI�8]EHNLVWDQ��7DVKNHQW��8]EHNLVWDQ���
7KH� FRQWURO� JURXS� FRQVLVWHG� RI� ��� KHDOWK\� YROXQWHHUV�5HVXOWV�� 3DWLHQWV�
FRPSODLQHG� RI� GLI¿FXOW\� LQ� QDVDO� EUHDWKLQJ� ��������� LPSDLUHG� VHQVH�
RI� VPHOO� ��������� UHFXUUHQW� KHDGDFKHV� ��������� UXQQ\� QRVH� �������
VQHH]LQJ� ���������QDVDO�SUXULWXV� ��������� ,Q��������RI�SDWLHQWV�DOOHUJLF�
WR�SUHVHQW�D�IDPLO\�KLVWRU\��DQG�LQ�����RI�FDVHV�LQ�WKH�SULPDU\�UHODWLYHV��
2I� KLVWRU\�� WKH� SDWLHQWV� KDG� VNLQ� GLVHDVHV� VXFK� DV� XUWLFDULD� �������� DQG�
HF]HPD����������,W�ZDV�IRXQG�WKDW�VRFLDO�VWDWXV�������RI�WKH�SDWLHQWV�ZHUH�
IDUPHUV������í�KRXVHZLYHV��������RI¿FH�ZRUNHUV����������FRQVWUXFWLRQ�
ZRUNHUV� DQG� ��� í� PHFKDQLFV�� ,Q� WKH� PHGLFDO� KLVWRU\� RI� WKH� SDWLHQWV�
������ZHUH� KRPH� GRJV�� FDWV� ������� SRXOWU\� ������� DQG� RWKHU� DQLPDOV�
��������,Q�UKLQRVFRS\�YLVXDOL]HG�SRO\SV��SDUWLDOO\�RU�FRPSOHWHO\�RFFOXVLYH�
FRPPRQ�QDVDO�SDVVDJH�� ,Q�D� ODERUDWRU\�VWXG\�RI� WKH�SHULSKHUDO�EORRG�RI�
���SDWLHQWV� UHYHDOHG� HRVLQRSKLOLD� �������������� ,PPXQRORJLFDO� VWXG\�RI�
VHUXP� GHWHUPLQHG� WKDW� ��� SDWLHQWV� ZLWK� &356� LQGH[� ZDV� HOHYDWHG� ,J(�
��������������� ,8�PO��� ,Q� WKH� UHPDLQLQJ� ��� SDWLHQWV� ZLWK� ,J(� +356�
LQGH[� UDQJHG� ���������� ,8�PO�&RQFOXVLRQ�� )URP� WKH� DERYH� LW� IROORZV�
WKDW� WKH�UDWH�RI�,J(�LQ�����RI�SDWLHQWV� LQFUHDVHG�DQG�WKLV�PD\�LQÀXHQFH�
WKH�UHFXUUHQFH�RI�SRO\SRLG�SURFHVV��,Q�WKLV�UHJDUG��RWRODU\QJRORJ\�VKRXOG�
DSSRLQW�VRPHRQH�ZLWK�&356�LPPXQRORJLFDO�VWXG\�RI�VHUXP�,J(�WR�VHOHFW�
WUHDWPHQW�VWUDWHJLHV�&356�

ɋɈɋɌȺȼ�ɌȿɅȺ�ɂ�ɎɂɁɂɑȿɋɄȺə�ɉɈȾȽɈɌɈȼɅȿɇɇɈɋɌɖ�
ɋɌɍȾȿɇɌɈȼ�ɋɉɈɊɌɋɆȿɇɈȼ�ɇȿɋɉɈɊɌɂȼɇɈȽɈ�ȼɍɁȺ
ȿ�Ⱥ��ɂɜɱɟɧɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ��ɇ�ȼ��ɋɟɦɟɧɨɜɚ
Ɉɦɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɦɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɚɦɵɦ�ɨɩɬɢɦɚɥɶɧɵɦ�ɦɟɬɨɞɨɦ�ɨɰɟɧɤɢ�
ɫɨɫɬɚɜɚ� ɬɟɥɚ� ɹɜɥɹɟɬɫɹ� ɛɢɨɢɦɩɟɞɚɧɫɧɵɣ� ɚɧɚɥɢɡ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ�
ɞɚɧɧɵɯ� ɛɢɨɢɦɩɟɞɚɧɫɨɦɟɬɪɢɢ� ɦɨɠɧɨ� ɩɪɨɢɡɜɟɫɬɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ�
ɤɨɪɪɟɤɰɢɸ�ɪɚɰɢɨɧɚ�ɩɢɬɚɧɢɹ��ɪɟɠɢɦɚ�ɞɧɹ��ɚ�ɬɚɤɠɟ�ɞɚɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ��
ɧɚɩɪɚɜɥɟɧɧɵɟ� ɧɚ� ɤɨɪɪɟɤɰɢɸ� ɜɟɫɚ� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɮɢɡɢɱɟɫɤɢɯ�
ɜɨɡɦɨɠɧɨɫɬɟɣ�ɱɟɥɨɜɟɤɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɢɬɶ�ɫɨɫɬɚɜ�ɬɟɥɚ�ɢ�
ɮɢɡɢɱɟɫɤɭɸ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ�ɫɬɭɞɟɧɬɨɜ�ɫɩɨɪɬɫɦɟɧɨɜ�ɧɟɫɩɨɪɬɢɜɧɨɝɨ�
ȼɍɁɚ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɫɢɫɬɟɦɵ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɩɨɬɟɪɶ�
ɡɞɨɪɨɜɶɹ� ɞɥɹ� ɞɚɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɫɬɭɞɟɧɬɨɜ�� Ɂɚɞɚɱɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
��� Ɉɰɟɧɢɬɶ� ɫɨɫɬɚɜ� ɬɟɥɚ� ɫɬɭɞɟɧɬɨɜ� ɫɩɨɪɬɫɦɟɧɨɜ� ɈɦȽɆȺ� �ɝɪɭɩɩɚ�
ɧɚɛɥɸɞɟɧɢɹ�� ɢ� ɋɢɛȽɍɎɄ� �ɤɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ��� ��ɍɫɬɚɧɨɜɢɬɶ�
ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ� ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ� ɢ�
ɫɨɫɬɚɜɨɦ�ɬɟɥɚ�ɫɬɭɞɟɧɬɨɜ�ɫɩɨɪɬɫɦɟɧɨɜ�ɧɟɫɩɨɪɬɢɜɧɨɝɨ�ȼɍɁɚ�ɢ�ɫɨɡɞɚɬɶ�
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɤɨɪɪɟɤɰɢɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ�� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ��
ȼ� ɤɚɱɟɫɬɜɟ� ɝɪɭɩɩɵ� ɧɚɛɥɸɞɟɧɢɹ� ɜɵɫɬɭɩɚɥɢ� ɫɬɭɞɟɧɬɵ� ɈɦȽɆȺ��
ɩɨɫɟɳɚɸɳɢɟ� ɫɩɨɪɬɢɜɧɵɟ� ɫɟɤɰɢɢ�� ɜ� ɤɚɱɟɫɬɜɟ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�
ɫɬɭɞɟɧɬɵ�ɋɢɛȽɍɎɄ��ɡɚɧɢɦɚɸɳɢɟɫɹ�ɫɩɨɪɬɨɦ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ��ȼɫɟɝɨ�
ɛɵɥɨ� ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɱɟɥɨɜɟɤ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɬɭɞɟɧɬɨɜ� �� ��� ɝɨɞ��
ɉɨ� ɢɧɞɢɜɢɞɭɚɥɶɧɨ� ɩɨɥɭɱɟɧɧɵɦ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɫɬɚɜɚ�
ɬɟɥɚ� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɫɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɞɥɹ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩ��
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ�ɛɵɥ�ɨɩɪɟɞɟɥɺɧ�ɢɧɞɟɤɫ�Ʉɟɬɥɟ�ɞɥɹ�ɨɰɟɧɤɢ�ɫɨɨɬɜɟɬɫɬɜɢɹ�
ɜɟɫɚ� ɪɨɫɬɭ� ɢ� ɫɬɟɩɟɧɢ� ɠɢɪɨɨɬɥɨɠɟɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɵɹɜɥɟɧɨ�ɩɪɟɜɨɫɯɨɞɫɬɜɨ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ��ɫɬɭɞɟɧɬɵ�
ɋɢɛȽɍɎɄ��ɧɚɞ�ɝɪɭɩɩɨɣ�ɧɚɛɥɸɞɟɧɢɹ��ɫɬɭɞɟɧɬɵ�ɈɦȽɆȺ��ɧɟ�ɬɨɥɶɤɨ�ɩɨ�
ɨɫɧɨɜɧɵɦ�ɤɨɦɩɨɧɟɧɬɚɦ�ɫɨɫɬɚɜɚ�ɬɟɥɚ��ɤɨɫɬɧɚɹ�ɦɚɫɫɚ��ɠɢɪɨɜɚɹ�ɦɚɫɫɚ��
ɦɵɲɟɱɧɚɹ�ɦɚɫɫɚ��ɤɨɥɢɱɟɫɬɜɨ�ɜɨɞɵ���ɧɨ�ɢ�ɩɨ�ɩɨɤɚɡɚɬɟɥɹɦ�ɮɢɡɢɱɟɫɤɨɣ�
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ� �ɩɨ� ɞɚɧɧɵɦ�ɜɵɩɨɥɧɟɧɢɹ�ɧɨɪɦɚɬɢɜɨɜ��ɉɨɤɚɡɚɬɟɥɢ�
ɜɵɧɨɫɥɢɜɨɫɬɢ��ɛɟɝ�ɧɚ������ɦ�ɭ�ɫɩɨɪɬɫɦɟɧɨɜ�ɩɪɟɜɵɲɚɥɢ�ɧɨɪɦɚɬɢɜɵ�
ɞɥɹ� ɨɛɵɱɧɵɯ� ɫɬɭɞɟɧɬɨɜ�ɉɨɤɚɡɚɬɟɥɢ� ɛɟɝɚ� ɧɚ� ���� ɦ� ɭ� ɧɢɯ� ɦɟɧɶɲɟ�

ɧɨɪɦɢɪɭɟɦɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɞɥɹ� ɨɛɵɱɧɵɯ� ɫɬɭɞɟɧɬɨɜ�� ɱɬɨ� ɝɨɜɨɪɢɬ� ɨ�
ɫɧɢɠɟɧɢɢ�ɩɨɤɚɡɚɬɟɥɹ�ɛɵɫɬɪɨɬɵ�ɪɟɚɤɰɢɢ��ɋɬɭɞɟɧɬɵ�ɫɩɨɪɬɢɜɧɨɝɨ�ɜɭɡɚ�
ɨɛɥɚɞɚɥɢ� ɜɵɫɨɤɨ� ɪɚɡɜɢɬɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɫɢɥɨɣ� �ɧɨɪɦɚɬɢɜ� ɦɟɬɚɧɢɟ�
ɝɪɚɧɚɬɵ���ȼ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɛɵɥɚ�ɭɫɬɚɧɨɜɥɟɧɚ�ɜɡɚɢɦɨɫɜɹɡɶ�í�ɱɟɦ�ɜɵɲɟ�
ɭɪɨɜɟɧɶ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�� ɬɟɦ� ɨɩɬɢɦɚɥɶɧɟɟ� ɫɨɫɬɚɜ�
ɬɟɥɚ��ɩɪɨɢɫɯɨɞɢɬ�ɧɚɪɚɫɬɚɧɢɟ�ɫɤɟɥɟɬɧɨ�ɦɵɲɟɱɧɨɣ�ɦɚɫɫɵ�Ɉɧɚ�ɫɥɭɠɢɬ�
ɦɟɪɨɣ� ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ� ɪɟɡɟɪɜɚ� ɨɪɝɚɧɢɡɦɚ�ȼɵɜɨɞɵ�� Ȼɵɥɚ� ɫɨɡɞɚɧɚ�
ɫɢɫɬɟɦɚ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɞɥɹ�ɫɬɭɞɟɧɬɨɜ�ɈɦȽɆȺ��ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ��ɷɬɚɩ�
ɜɵɞɟɥɟɧɢɹ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɡɞɨɪɨɜɶɟ�� ɛɵɥ� ɩɪɢɦɟɧɟɧ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ�
ɩɨɞɯɨɞ� ɢ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɫɨɯɪɚɧɟɧɢɸ� ɡɞɨɪɨɜɶɹ�
ɫɬɭɞɟɧɬɨɜ��ɧɚ�ɜɬɨɪɨɦ�ɷɬɚɩɟ�í�ɷɬɚɩɟ�ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ�ɦɨɞɟɥɢ�ɭɥɭɱɲɟɧɢɹ�
ɡɞɨɪɨɜɶɹ�� ɛɵɥɢ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɝɚɪɦɨɧɢɡɚɰɢɢ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɫɨɫɬɚɜɚ�ɬɟɥɚ�ɢ�ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
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,QWURGXFWLRQ�� 1RZ� WKH� PRVW� RSWLPXP� PHWKRG� RI� DQ� DVVHVVPHQW� RI�
VWUXFWXUH�RI�D�ERG\�LV�WKH�ELRLPSHGDQFH�DQDO\VLV��2Q�WKH�EDVLV�RI�GDWD�RI�
D�ELRLPSHGDQVRPHWUL\D� LW� LV�SRVVLEOH� WR�PDNH� LQGLYLGXDO� FRUUHFWLRQ�RI� D�
IRRG�DOORZDQFH�� D�GD\� UHJLPHQ�� DQG� DOVR� WR�PDNH� WKH� UHFRPPHQGDWLRQV�
VXEPLWWHG�RQ�FRUUHFWLRQ�RI�ZHLJKW�DQG�DXJPHQWDWLRQ�RI�SK\VLFDO�FDSDFLWLHV�
RI�WKH�SHUVRQ�$LP��7R�HVWLPDWH�VWUXFWXUH�RI�D�ERG\�DQG�SK\VLFDO�UHDGLQHVV�
RI� VWXGHQWV� DWKOHWHV� RI� XQVSRUWVPDQOLNH�+LJKHU� HGXFDWLRQ� LQVWLWXWLRQ� IRU�
FUHDWLRQ�RI� V\VWHP�RI� LQGLYLGXDO�SURSK\OD[LV�RI� ORVVHV�RI�KHDOWK� IRU� WKLV�
FDWHJRU\�RI�VWXGHQWV��5HVHDUFK�SUREOHPV�����7R�HVWLPDWH�VWUXFWXUH�RI�D�ERG\�
RI�VWXGHQWV�RI�DWKOHWHV�RI�20*0$��JURXS�RI�REVHUYDWLRQ��DQG�6,%*8).�
�FRQWURO� JURXS��� ��� 7R� HVWDEOLVK� LQWHUUHODWLRQ� EHWZHHQ� OHYHO� RI� SK\VLFDO�
UHDGLQHVV�DQG�VWUXFWXUH�RI�D�ERG\�RI�VWXGHQWV�DWKOHWHV�RI�XQVSRUWVPDQOLNH�
+LJKHU� HGXFDWLRQ� LQVWLWXWLRQ� DQG� WR� IUDPH� LQGLYLGXDO� UHIHUHQFHV� RQ�
FRUUHFWLRQ� RI� IXQFWLRQDO� LQGLFDWRUV�0DWHULDOV� DQG�PHWKRGV��'XULQJ�ZRUN�
WRRO�� IXQFWLRQDO� DQG� VWDWLVWLFDO� PHWKRGV� ZHUH� XVHG�� 7KH� VWXGHQWV� RI�
20*0$�YLVLWLQJ�VSRUWV�VHFWLRQV�DFWHG�DV�JURXS�RI�REVHUYDWLRQ��DV�FRQWURO�
JURXS�VWXGHQWV�6,%*8).�SOD\LQJ�VSRUWV�SURIHVVLRQDOO\��,Q�WRWDO����SHRSOH��
DYHUDJH�DJH�RI� VWXGHQWV� ��ZHUH� VXUYH\HG����\HDUV��$YHUDJH�YDOXHV�ZHUH�
GHWHUPLQHG�E\� LQGLYLGXDOO\�UHFHLYHG�UHVXOWV�RI� UHVHDUFK�RI�VWUXFWXUH�RI�D�
ERG\�IRU�VWXGLHG�JURXSV��4XHWHOHW¶V�LQGH[�IRU�DQ�DVVHVVPHQW�RI�FRPSOLDQFH�
RI� ZHLJKW� WR� ERG\� KHLJKW� DQG� ]KLURRWOR]KHQL\H� GHJUHH� ZDV� LQ� DGGLWLRQ�
GH¿QHG�5HVXOWV��$V� D� UHVXOW� RI� UHVHDUFK� WKH� VXSHULRULW\� RI� FRQWURO� JURXS�
�VWXGHQWV�RI�6,%*8).��RYHU�JURXS�RI�REVHUYDWLRQ��VWXGHQWV�RI�20*0$��
QRW� RQO\� RQ� WKH�PDLQ� FRPSRQHQWV� RI� VWUXFWXUH� RI� D� ERG\� �RVWHDO� PDVV��
IDWW\�PDVV��PXVFXODU�PDVV�� DQ� DPRXQW� RI�ZDWHU��� EXW� DOVR� RQ� LQGLFDWRUV�
RI�SK\VLFDO�UHDGLQHVV��DFFRUGLQJ�WR�LPSOHPHQWDWLRQ�RI�VWDQGDUGV�LV�WDSHG��
(QGXUDQFH� LQGLFDWRUV� �UXQ� RQ� ����� P�� DW� DWKOHWHV� H[FHHGHG� VWDQGDUGV�
IRU� RUGLQDU\� VWXGHQWV�� 5XQ� LQGLFDWRUV� RQ� ���� P� WKH\� KDYH� OHVV� WKDQ�
QRUPDOL]HG�LQGLFDWRUV�IRU�RUGLQDU\�VWXGHQWV�WKDW�VSHDNV�DERXW�GHSUHVVLRQ�
RI�DQ�LQGLFDWRU�RI�VSHHG�RI�UHDFWLRQ��6WXGHQWV�RI�VSRUWV�KLJKHU�HGXFDWLRQ�
LQVWLWXWLRQ� SRVVHVVHG� KLJKO\� GHYHORSHG� SK\VLFDO� IRUFH� �WKH� VWDQGDUG� D�
JUHQDGH� WKURZLQJ���'XULQJ�ZRUN� WKH� LQWHUUHODWLRQ�ZDV� HVWDEOLVKHG�í� WKH�
OHYHO�RI�SK\VLFDO�UHDGLQHVV�LV�KLJKHU��WKH�ERG\�VWUXFWXUH�LV�PRUH�RSWLPXP��
WKHUH�LV�DQ�LQFUHDVH�RI�VFHOHWDO�DQG�PXVFXODU�PDVV��,W�VHUYHV�DV�D�PHDVXUH�RI�
DQ�DGDSWLF�UHVHUYH�RI�DQ�RUJDQLVP��&RQFOXVLRQ��7KH�SURSK\OD[LV�V\VWHP�IRU�
VWXGHQWV�RI�20*0$�ZDV�IUDPHG��$W�WKH�¿UVW�VWDJH��D�VWDJH�RI�DOORFDWLRQ�
RI�FKDQJHV�LQ�KHDOWK��WKH�LQGLYLGXDO�DSSURDFK�ZDV�DSSOLHG�DQG�UHIHUHQFHV�
RQ� FRQVHUYDWLRQ� RI� KHDOWK� RI� VWXGHQWV�� DW� WKH� VHFRQG� VWDJH� í� D� VWDJH� RI�
FRQFHSWXDO�PRGHO�RI�LPSURYHPHQW�RI�KHDOWK�DUH�IRUPXODWHG��UHIHUHQFHV�RQ�
KDUPRQL]DWLRQ�RI� LQGLFDWRUV�RI� VWUXFWXUH�RI� D�ERG\�DQG�SK\VLFDO� DFWLYLW\�
ZHUH�IRUPXODWHG�

ɉɈɂɋɄɂ�ɇɈȼɕɏ�ɊȿɀɂɆɈȼ�ȼ�ɌȿɊȺɉɂɂ�ɌɍȻȿɊɄɍɅȿɁȺ�ɋ�
ɆɇɈɀȿɋɌȼȿɇɇɈɃ�ɅȿɄȺɊɋɌȼȿɇɇɈɃ�ɍɋɌɈɃɑɂȼɈɋɌɖɘ
Ⱥ�Ⱥ��Ʉɚɥɭɠɟɧɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɋ��Ȼɨɪɡɟɧɤɨ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɇɧɨɠɟɫɬɜɟɧɧɚɹ�ɥɟɤɚɪɫɬɜɟɧɧɚɹ�ɭɫɬɨɣɱɢɜɨɫɬɶ��ɆɅɍ��±�ɷɬɨ�
ɨɞɧɚ�ɢɡ�ɝɥɚɜɧɵɯ�ɩɪɨɛɥɟɦ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɬɭɛɟɪɤɭɥɟɡɚ�ɜ�ɧɚɲɢ�ɞɧɢ��Ȼɨɥɟɟ��
�������ɫɥɭɱɚɟɜ�ɆɅɍɌȻ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɜ�ɦɢɪɟ�ɜ������ɝ��ɜ�ɊɎ���í����
ɨɬ�ɜɫɟɯ�ɧɨɜɵɯ�ɛɚɰɢɥɥɹɪɧɵɯ�ɫɥɭɱɚɟɜ�ɆɅɍɌȻ��ɩɨ�ɞɚɧɧɵɦ�ȼɫɟɦɢɪɧɨɣ�
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ɨɪɝɚɧɢɡɚɰɢɢ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɧɚɢɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɵɟ� ɤɨɦɛɢɧɚɰɢɢ� ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�
�ɉɌɉ�� ɜ� ɬɟɪɚɩɢɢ� ɆɅɍɌȻ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ���� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɟɪɜɢɱɧɨɣ�ɆɅɍɌȻ�� ɢɡ� ɧɢɯ� ±� �� ɫ�
ɲɢɪɨɤɨɣ� ɥɟɤɚɪɫɬɜɟɧɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɶɸ� �ɒɅɍ��� Ȼɵɥɨ� ɪɚɫɫɦɨɬɪɟɧɨ�
�� ɪɚɡɥɢɱɧɵɯ� ɤɨɦɛɢɧɚɰɢɣ� ɉɌɉ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ�
ɨɰɟɧɢɜɚɥɚɫɶ�ɩɨ�ɤɥɢɧɢɤɨ�ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɢɡɧɚɤɚɦ��ɭɥɭɱɲɟɧɢɟ�
ɨɛɳɟɝɨ� ɫɚɦɨɱɭɜɫɬɜɢɹ�� ɧɨɪɦɚɥɢɡɚɰɢɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ��
ɡɚɤɪɵɬɢɟ� ɩɨɥɨɫɬɟɣ� ɪɚɫɩɚɞɚ� ɢ� ɚɛɚɰɢɥɥɢɪɨɜɚɧɢɟ�� Ɋɟɠɢɦ�� ɤɨɬɨɪɵɣ�
ɜɤɥɸɱɚɥ� ɜ� ɫɟɛɹ� ɤɨɦɛɢɧɚɰɢɸ� ɩɪɟɩɚɪɚɬɚ� ɢɡ� ɝɪɭɩɩɵ� ɮɬɨɪɯɢɧɨɥɨɧɨɜ�
ɫ� ɤɚɩɪɟɨɦɢɰɢɧɨɦ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɬɪɟɦɹ� ɞɪɭɝɢɦɢ� ɪɟɡɟɪɜɧɵɦɢ� ɉɌɉ��
ɩɨɤɚɡɚɥ�ɧɚɢɛɨɥɶɲɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�±������������ɱɟɥɨɜɟɤ���ɂɡ�ɧɢɯ�
�����ɩɨɤɚɡɵɜɚɥɢ�ɨɬɪɢɰɚɬɟɥɶɧɵɣ�ɪɟɡɭɥɶɬɚɬ�ɦɨɤɪɨɬɵ�ɱɟɪɟɡ���ɦɟɫɹɰɚ��
ɨɩɪɟɞɟɥɹɜɲɢɦɫɹ� �ɦɟɬɨɞɨɦ�ɛɚɤɬɟɪɢɨɫɤɨɩɢɢ�ɢ�����í�ɦɟɬɨɞɨɦ�ɩɨɫɟɜɚ��
Ʉ� ɤɨɧɰɭ� �� ɦɟɫɹɰɚ� ���� ɛɵɥɢ� ɚɛɚɰɢɥɥɢɪɨɜɚɧɵ� ɦɟɬɨɞɨɦ� ɩɨɫɟɜɚ�� ɢɡ�
ɧɢɯ� �� ɫ�ɒɅɍ� ������� �� ɉɨɛɨɱɧɵɟ� ɷɮɮɟɤɬɵ� ɛɵɥɢ� ɨɬɦɟɱɟɧɵ� ɬɨɥɶɤɨ�
ɜ� ������ ɫɥɭɱɚɟɜ� ������ ɱɟɥɨɜɟɤ��� ɉɪɢ� ɞɨɛɚɜɥɟɧɢɢ� ɤ� ɩɪɟɞɵɞɭɳɟɣ�
ɫɯɟɦɟ� ɩɢɪɚɡɢɧɚɦɢɞɚ�� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɧɢɠɚɥɚɫɶ� ɞɨ� ������ �������
ɱɟɥɨɜɟɤ��� ɧɨ� ɜɫɟ� ɟɳɟ� ɛɵɥɨ� ɧɚ� ɜɵɫɨɤɨɦ� ɭɪɨɜɧɟ��ɉɨɛɨɱɧɵɟ� ɷɮɮɟɤɬɵ�
ɩɪɢ� ɞɚɧɧɨɣ� ɤɨɦɛɢɧɚɰɢɢ� ɜɫɬɪɟɱɚɥɢɫɶ� ɭɠɟ� ɜ� ���� ɫɥɭɱɚɟɜ�� Ɋɟɠɢɦɵ�
ɫ� ɞɜɭɦɹ� ɨɫɧɨɜɧɵɦɢ� ɉɌɉ� �ɷɬɚɦɛɭɬɨɥ� ɢ� ɩɢɪɚɡɢɧɚɦɢɞ�� ɜ� ɫɨɱɟɬɚɧɢɢ�
ɫ� ɩɪɨɬɢɨɧɚɦɢɞɨɦ� ɩɨɤɚɡɚɥɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɬɨɥɶɤɨ� ɜ� ������ �������
ɱɟɥɨɜɟɤ�� ɢ� ɞɚɜɚɥɢ� ɜɵɫɨɤɢɣ� ɩɪɨɰɟɧɬ� ɩɨɛɨɱɧɵɯ� ɷɮɮɟɤɬɨɜ� ±� �����
ɋɥɚɛɟɟ� ɜɫɟɝɨ� ɩɨɤɚɡɚɥ� ɫɟɛɹ� ɪɟɠɢɦ� ɩɪɢ� ɫɨɱɟɬɚɧɢɢ� ɩɢɪɚɡɢɧɚɦɢɞɚ� ɢ�
ɤɚɧɚɦɢɰɢɧɚ� ɫ� ɧɟɢɧɴɟɤɰɢɨɧɧɵɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ� ɜɬɨɪɨɝɨ� ɪɹɞɚ� ɢ� ɩɪɢ�
ɨɬɫɭɬɫɬɜɢɢ� ɮɬɨɪɯɢɧɨɥɨɧɨɜ�� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ±� ������� ɩɨɛɨɱɧɵɟ�
ɷɮɮɟɤɬɵ�±�����ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɪɟɠɢɦɨɜ�
ɫ� ɮɬɨɪɯɢɧɨɥɨɧɚɦɢ� ɢ� ɤɚɩɪɟɨɦɢɰɢɧɨɦ� ɜ� ɬɟɪɚɩɢɢ� ɆɅɍɌȻ�� ɦɨɠɧɨ�
ɞɨɛɢɬɶɫɹ�ɜɵɫɨɤɢɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɫ�ɧɚɢɦɟɧɶɲɢɦɢ�ɩɨɛɨɱɧɵɦɢ�ɪɟɚɤɰɢɹɦɢ�
ɞɥɹ�ɨɪɝɚɧɢɡɦɚ�
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5(6,67$17�78%(5&8/(6,6
$�$��.DOX]KHQLQD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��$�6��%RU]HQNR
9ROJRJUDG�VWDWH�PHGLFDO�XQLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ�� 7KH� PXOWL�GUXJ� UHVLVWDQFH� WXEHUFXORVLV� �0'5�7%�� LV� RQH�
RI�WKH�PDLQ�SUREOHPV�DW�WXEHUFXORVLV�WUHDWPHQW�WRGD\��0RUH�WKDQ��������
FDVHV� RI� 0'5�7%� DUH� UHJLVWHUHG� LQ� WKH� ZRUOG� LQ� ����� LQ� WKH� 5XVVLDQ�
)HGHUDWLRQ�RI���í����RI�DOO�QHZ�EDFLOODU�FDVHV�RI�0'5�7%�DFFRUGLQJ�WR�
:RUOG�+HDOWK�2UJDQL]DWLRQ�$LP��7R�VWXG\�WKH�PRVW�HIIHFWLYH�FRPELQDWLRQV�
RI�DQWLWXEHUFXORVLV�PHGLFLQH��$70��LQ�0'5�7%�0DWHULDOV�DQG�PHWKRGV��
5HVHDUFK� LQFOXGHG� ���� SDWLHQWV�ZLWK� SULPDU\�0'5�7%��7KHUH� DUH� �� RI�
WKHP� ZLWK� H[WHQVLYHO\� GUXJ� UHVLVWDPFH� WXEHUFXORVLV� �;'5�7%��� 7KHUH�
DUH���YDULRXV�FRPELQDWLRQV�RI�$70�ZHUH�FRQVLGHUHG�5HVXOWV��(I¿FLHQF\�
ZDV�HVWLPDWHG�RQ�FOLQLFR�UDGLRORJLFDO�VLJQV�� LPSURYHPHQW�RI�WKH�JHQHUDO�
KHDOWK�� QRUPDOL]DWLRQ� RI� ODERUDWRU\� LQGLFDWRUV�� FORVLQJ� RI� FDYLWLHV� DQG�
GLVLQWHJUDWLRQ�DQG�FRQYHUVLRQDO�RI�VSXWXP�E\�FXOWXUH��7KH�UHJLPHV�ZKLFK�
LQFOXGHG�LQ�FRPELQDWLRQ�ZLWK�TXLQRORQHV�DQG�FDSUHRP\FLQH�WRJHWKHU�ZLWK�
FRPELQDWLRQ�RI�WKUHH�RWKHU�UHVHUYH�$70�VKRZHG�WKH�JUHDWHVW�HI¿FLHQF\�±�
�����������SHRSOH���7KHUH�DUH������RI�WKHP�DUH�VKRZHG�QHJDWLYH�UHVXOW�RI�
D�VSXWXP�LQ���PRQWKV�E\�VFRS\�DQG������E\�FXOWXUH��%\�WKH�HQG�RI�WKH��WK�
PRQWK�RI�����KDG�FRQYHUVLRQ�RI�VSXWXP�E\�FXOWXUH�PHWKRG��7KHUH�DUH���
RI�WKHP�ZLWK�;'5�7%ZLWK���������6LGH�HIIHFWV�ZHUH�QRWHG�RQO\�LQ�������
RI�FDVHV�������SHRSOH���$W�DGGLWLRQ�WR�WKH�SUHYLRXV�VFKHPH�S\UD]LQDPLGH�
HI¿FLHQF\�GHFUHDVHG�WR��������������SHRSOH���EXW�VWLOO�ZDV�DW�KLJK�OHYHO��
6LGH� HIIHFWV� DW� WKLV� FRPELQDWLRQ�PHW� DOUHDG\� LQ� ����RI� FDVHV��5HJLPHV�
IURP�WZR�PDLQ�$70��HWKDPEXWRO�DQG�S\UD]LQDPLGH��LQ�FRPELQDWLRQ�ZLWK�
WKH�SURWLRQDPLGH�DUH�VKRZHG�HI¿FLHQF\�RQO\�LQ��������������SHRSOH��DQG�
JDYH�KLJK�SHUFHQW�RI�VLGH�HIIHFWV�±������0RVW�ZHDNO\�UHJLPH�ZDV�SURYHG�
WR� EH� DW� D� FRPELQDWLRQ� S\UD]LQDPLGH� DQG� NDQDP\FLQH�ZLWKRXW� LQMHFWLRQ�
SUHSDUDWLRQV� RI� WKH� VHFRQG� OLQH� DQG� DW� DEVHQFH� TXLQRORQHV�� HI¿FLHQF\� ±�
�������VLGH�HIIHFWV�±������&RQFOXVLRQ��7KXV��ZKHQ�XVLQJ� UHJLPHV�ZLWK�
TXLQRORQHV�DQG�FDSUHRP\FLQH�LQ�0'5�7%�WKHUDS\��LW�LV�SRVVLEOH�WR�DFKLHYH�
JRRG�UHVXOWV�ZLWK�WKH�VPDOOHVW�VLGH�HIIHFWV�IRU�DQ�RUJDQLVP�

ɉɊɈȻɅȿɆȺ�ȼɂɑ�ȺɋɋɈɐɂɂɊɈȼȺɇɇɈȽɈ�ɌɍȻȿɊɄɍɅȿɁȺ�ȼ�
ɏȺɊɖɄɈȼɋɄɈɃ�ɈȻɅȺɋɌɂ
Ⱥ�ɂ��ɂɜɚɳɟɧɤɨ��ɋ�ɇ��Ɍɤɚɱɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɉ��ɋ��ɒɟɜɱɟɧɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��Ɍɭɛɟɪɤɭɥɟɡ��ɌȻ��ɹɜɥɹɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨɣ�Ʉɨ�ɢɧɮɟɤɰɢɟɣ�ɭ�
ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�ɜ�ɫɬɪɚɧɚɯ�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�

ɬɭɛɟɪɤɭɥɟɡɨɦ�� ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɢɬɫɹ� ɢ� ɍɤɪɚɢɧɚ�� ɢ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨɣ�
ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɢ� ɭ� ɛɨɥɶɧɵɯ� ɋɉɂȾɨɦ�� ɉɨ� ɨɰɟɧɤɚɦ� ȼɫɟɦɢɪɧɨɣ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� �ȼɈɁ��� ɨɤɨɥɨ� ɨɞɧɨɣ� ɱɟɬɜɺɪɬɨɣ� ������
ɜɫɟɯ�ɫɦɟɪɬɟɣ�ɜ�ɫɜɹɡɢ�ɫ�ȼɂɑ�ɫɜɹɡɚɧɨ�ɫ�ɌȻ��ɂɡ������ɦɢɥɥɢɨɧɚ�ɱɟɥɨɜɟɤ��
ɠɢɜɭɳɢɯ� ɫ� ȼɂɑ�� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɨɞɧɚ� ɬɪɟɬɶ� ɢɧɮɢɰɢɪɨɜɚɧɚ� ɌȻ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɷɩɢɞɟɦɢɱɟɫɤɭɸ� ɫɢɬɭɚɰɢɸ�
ɭ�ɛɨɥɶɧɵɯ� ɫ�ȼɂɑ�í� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦ�ɌȻ�ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ��
ɋɪɚɜɧɢɬɶ�ɤɥɢɧɢɱɟɫɤɭɸ�ɤɚɪɬɢɧɭ�ȼɂɑ�í�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦ�ɌȻ�ɭ�ɪɚɡɧɵɯ�
ɛɨɥɶɧɵɯ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɚɥɢɡ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɩɨ�
ȼɂɑ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɦɭ�ɌȻ�ɜ�ɍɤɪɚɢɧɟ�ɢ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�ɜ�ɩɟɪɢɨɞ�
����í�����ɝɝ��ɉɪɨɜɟɫɬɢ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ����ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɢɚɝɧɨɡɨɦ� ©ȼɂɑ�ɋɉɂȾ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɣ� ɬɭɛɟɪɤɭɥɺɡ�
ɥɺɝɤɢɯ� �ɌȻɅ�ª�� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɈɉɌȾ� ɝ�� ɏɚɪɶɤɨɜɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡɢɪɭɹ� ɞɢɧɚɦɢɤɭ� ɩɨɤɚɡɚɬɟɥɟɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɚ�
ɌȻ��ȼɂɑ�ɢ�ȼɂɑ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɣ�ɌȻ�ɧɚ�ɍɤɪɚɢɧɟ�ɢ� ɜ�ɏɚɪɶɤɨɜɫɤɨɣ�
ɨɛɥɚɫɬɢ� �����í����� ɝɝ���� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɫɥɟɞɭɸɳɚɹ� ɤɚɪɬɢɧɚ��
ɩɨɤɚɡɚɬɟɥɢ�ɌȻ�±�ɫ�ɤɚɠɞɵɦ�ɝɨɞɨɦ�ɭɦɟɧɶɲɚɸɬɫɹ��ɩɨ�ɍɤɪɚɢɧɟ�±�ɫ�������
ɞɨ��������ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�±�ɫ�������ɞɨ���������ȼ�ɷɬɨ�ɠɟ�ɜɪɟɦɹ�
ɩɪɨɬɢɜɨɩɨɥɨɠɧɚɹ�ɤɚɪɬɢɧɚ�ɧɚɛɥɸɞɚɟɬɫɹ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ȼɂɑ��ɭɜɟɥɢɱɟɧɢɟ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨ�ɍɤɪɚɢɧɟ�ɫ�������ɞɨ��������ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�±�ɫ�
������ɞɨ��������ɢ�ȼɂɑ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦ�ɌȻ��ɩɨɤɚɡɚɬɟɥɢ�ɩɨ�ɍɤɪɚɢɧɟ�
ɭɜɟɥɢɱɢɥɢɫɶ�ɫ������ɞɨ��������ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�±�ɫ������ɞɨ�
������� ɉɪɢ� ɚɧɚɥɢɡɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɦɟɪɬɧɨɫɬɢ� ɧɚ� ɌȻ�� ȼɂɑ� ɢ� ȼɂɑ�
ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɣ�ɌȻ�ɜ�ɍɤɪɚɢɧɟ�ɢ�ɜ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ������í�����
ɝɝ���ɧɚɛɥɸɞɚɟɬɫɹ�ɩɨɯɨɠɚɹ�ɬɟɧɞɟɧɰɢɹ��ɭɦɟɧɶɲɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɌȻ��ɩɨ�
ɍɤɪɚɢɧɟ�±�ɫ�������ɞɨ��������ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�±�ɫ�������ɞɨ�
��������ɭɜɟɥɢɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ȼɂɑ��ɩɨ�ɍɤɪɚɢɧɟ�±�ɫ������ɞɨ�������
ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�±�ɫ������ɞɨ�������ɢ�ȼɂɑ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ�
ɌȻ��ɩɨ�ɍɤɪɚɢɧɟ�±�ɫ������ɞɨ�������ɩɨ�ɏɚɪɶɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ�±�ɫ������
ɞɨ� ������� ɇɚɦɢ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ɢɫɬɨɪɢɣ�
ɛɨɥɟɡɧɢ����ɛɨɥɶɧɵɯ��ȼɫɟ�ɩɚɰɢɟɧɬɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ����ɹ�
ɝɪɭɩɩɚ�©Ⱥª�±����ɛɨɥɶɧɵɯ�ɫ�ɭɦɟɪɟɧɧɵɦ�ɢɦɦɭɧɨɞɟɮɢɰɢɬɨɦ��ɋ'�!����
ɤɥɟɬɨɤ�ɦɦ���ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�ɋ'� ����ɤɥɟɬɨɤ�ɦɦ3�����ɹ�ɝɪɭɩɩɚ�©ȼª�
±� ��� ɛɨɥɶɧɵɯ� ɫ� ɜɵɪɚɠɟɧɧɵɦ� ɢɦɦɭɧɨɞɟɮɢɰɢɬɨɦ� �ɋ'������ ɤɥɟɬɨɤ�
ɦɦ3�� ɫɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ�ɋ'� ���� ɤɥɟɬɨɤ� ɦɦ3��� Ʉɥɢɧɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɝɪɭɩɩɵ� ©Ⱥª� ɯɚɪɚɤɬɟɪɧɚ� ɤɥɢɧɢɤɟ� ɜɬɨɪɢɱɧɨɝɨ� ɌȻ�� ɜ�
ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɞɥɹ� ɩɚɰɢɟɧɬɨɜ� ɝɪɭɩɩɵ� ©ȼª� ɯɚɪɚɤɬɟɪɧɚ� ɜɵɪɚɠɟɧɧɚɹ�
ɢɧɬɨɤɫɢɤɚɰɢɹ� ɢ� ɤɥɢɧɢɤɚ� ɩɟɪɜɢɱɧɨɝɨ� ɌȻ�� Ɋɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦ�
ɩɪɢɡɧɚɤɨɦ�ɭ�ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɹɜɢɥɨɫɶ�ɧɚɥɢɱɢɟ�ɤɚɜɟɪɧ�ɜ�ɥɟɝɤɢɯ��
ɭ� ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ� ±� ɚɬɢɩɢɱɧɨɟ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɦɧɨɠɟɫɬɜɟɧɧɵɯ�
ɢɧɮɢɥɶɬɪɚɬɨɜ� ɛɟɡ� ɤɚɜɟɪɧ�� ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɬɭɛɟɪɤɭɥɟɡɧɨɣ�
ɝɪɚɧɭɥɟɦɵ�ɧɚ�ɮɨɧɟ�ɜɵɪɚɠɟɧɧɨɝɨ�ɢɦɦɭɧɨɞɟɮɢɰɢɬɚ��&'������ɤɥɟɬɨɤ�
ɦɦ3�� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɧɟɤɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ��
ɧɚɥɢɱɢɟ� ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɥɢɦɮɨɰɢɬɨɜ�� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɝɢɫɬɢɨɰɢɬɨɜ� ɢ� ɩɨɥɢɦɨɪɮɧɨɹɞɟɪɧɵɯ� ɥɟɣɤɨɰɢɬɨɜ�� ɨɬɫɭɬɫɬɜɢɟ�
ɦɧɨɝɨɹɞɟɪɧɵɯ� ɦɚɤɪɨɮɚɝɨɜ� �ɉɢɪɨɝɨɜɚ�Ʌɚɧɝɚɧɫɚ�� ɢ� ɷɩɢɬɟɥɢɨɢɞɧɵɯ�
ɤɥɟɬɨɤ��ɦɢɤɫɨɦɚɬɨɡ�ɢ�ɧɟɠɧɵɣ�ɫɤɥɟɪɨɡ�ɫɬɪɨɦɵ�ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ�ɭɡɥɚ��
ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɚɧɚɥɢɡɢɪɭɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɡɚ������
�����ɝɨɞɵ��ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɌȻ�ɜ�ɏɚɪɶɤɨɜɟ�
ɢ� ɜ� ɏɚɪɶɤɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɧɨ� ɞɢɧɚɦɢɤɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ȼɂɑ�
ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɝɨ�ɌȻ�ɜɨɡɪɚɫɬɚɟɬ��ɉɪɢ�ɜɵɪɚɠɟɧɧɨɦ�ɢɦɦɭɧɨɞɟɮɢɰɢɬɟ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɚɬɢɩɢɱɧɨɟ�ɬɟɱɟɧɢɟ�ɌȻ��ɩɪɟɜɚɥɢɪɭɸɬ�ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɵɟ�
ɮɨɪɦɵ��ɦɟɧɹɟɬɫɹ�ɦɨɪɮɨɥɨɝɢɹ�ɝɪɚɧɭɥɟɦɵ�

7+(�352%/(0�2)�+,9�$662&,$7('�78%(5&8/26,6�,1�
.+$5.29�5(*,21
$�,��,YDVKFKHQNR��6�0��7NDFKRY
6FLHQWL¿F�$GYLVRUU�í�'0HG6FL��3URI��2�6��6KHYFKHQNR
.KDUNLY�QDWLRQDO�PHGLFDO�XQLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��7XEHUFXORVLV��7%��LV�WKH�PRVW�FRPPRQ�FR�LQIHFWLRQ�LQ�+,9�
LQIHFWHG� SHRSOH� LQ� FRXQWULHV�ZLWK� KLJK� LQFLGHQFH� RI� WXEHUFXORVLV��ZKLFK�
LQFOXGHV�8NUDLQH��DQG�WKH�PRVW�IUHTXHQW�FDXVH�RI�GHDWK�LQ�$,'6�SDWLHQWV��
$FFRUGLQJ� WR� WKH�:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2��� DERXW� RQH�IRXUWK�
������ RI� DOO� GHDWKV�ZLWK�+,9� DVVRFLDWHG�ZLWK�7%��2I� WKH� �����PLOOLRQ�
SHRSOH��ZKR�OLYH�ZLWK�+,9��DERXW�RQH�WKLUG�LQIHFWHG�7%��$LP��7R�DQDO\]H�
WKH� HSLGHPLF� VLWXDWLRQ� LQ� SDWLHQWV� ZLWK� +,9�DVVRFLDWHG� 7%� LQ� .KDUNRY�
UHJLRQ��7R�FROODWH�WKH�FOLQLFDO�SLFWXUH�RI�+,9�DVVRFLDWHG�7%�LQ�WKH�GLIIHUHQW�
SDWLHQWV�� 0DWHULDOV� DQG� PHWKRGV�� $QDO\VLV� RI� VWDWLVWLFDO� GDWD� RQ� +,9�
DVVRFLDWHG�7%�LQ�8NUDLQH�DQG�.KDUNRY�UHJLRQ�IURP������WR������\HDUV��
7R�FRQGXFW�D�UHWURVSHFWLYH�DQDO\VLV�RI����FDVH�KLVWRULHV�RI�SDWLHQWV�ZLWK�WKH�
GLDJQRVLV� ©+,9�$,'6�DVVRFLDWHG� SXOPRQDU\� WXEHUFXORVLV� �37%�ª� EHLQJ�
RQ�WUHDWPHQW�LQ�27%'�.KDUNRY��5HVXOWV��$QDO\]LQJ�WKH�G\QDPLFV�RI�WKH�
LQFLGHQFH�RI�7%��+,9�DQG�+,9�DVVRFLDWHG�7%�LQ�8NUDLQH�DQG�WKH�.KDUNRY�
UHJLRQ��������������WUDFHG�WKH�IROORZLQJ�SLFWXUH��LQGLFDWRUV�7%���GHFUHDVHV�
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HYHU\�\HDU��LQ�8NUDLQH�í�IURP�������WR��������.KDUNRY�UHJLRQ�í�IURP�
������ WR���������$W� WKH� VDPH� WLPH�� WKH�RSSRVLWH�SLFWXUH� LV�REVHUYHG� LQ�
SDWLHQWV�ZLWK�+,9��DQ� LQFUHDVH�RI� LQGLFDWRUV� IRU�8NUDLQH� IURP�������WR�
�������LQ�WKH�.KDUNRY�UHJLRQ�í�IURP�������WR��������DQG�+,9�DVVRFLDWHG�
7%� �¿JXUHV� LQ�8NUDLQH� LQFUHDVHG� IURP� ����� WR� ������� LQ� WKH�.KDUNRY�
UHJLRQ�í�IURP������WR��������,Q�WKH�DQDO\VLV�RI�PRUWDOLW\�UDWHV�IRU�7%��+,9�
DQG�+,9�DVVRFLDWHG�7%� LQ�8NUDLQH� DQG�.KDUNRY� UHJLRQ� �����í������ D�
VLPLODU�WUHQG�LV�REVHUYHG��GHFUHDVLQJ�UDWHV�RI�7%��LQ�8NUDLQH�í�IURP�������
WR�������LQ�.KDUNRY�UHJLRQ�í�IURP�������WR���������DQ�LQFUHDVH�LQ�+,9�
�LQ�8NUDLQH�í�IURP������WR�������.KDUNRY�UHJLRQ�í�IURP������WR�������
DQG�+,9�DVVRFLDWHG�7%��LQ�8NUDLQH�í�IURP������WR������LQ�WKH�.KDUNRY�
UHJLRQ�í� IURP������ WR��������:H�FRQGXFWHG�D� UHWURVSHFWLYH�DQDO\VLV�RI�
FDVH�KLVWRULHV�RI����SDWLHQWV��$OO�SDWLHQWV�ZHUH�GLYLGHG�LQWR���JURXSV��WKH��VW�
JURXS�©$ª�í�ZDV����SDWLHQWV�ZLWK�PRGHUDWH�LPPXQRGH¿FLHQF\��&'�!����
FHOOV�PP3�� WKH�PHDQ�&'� ���� FHOOV�PP3��� WKH� �QG� JURXS� ©%ª�ZDV� ���
SDWLHQWV�ZLWK�WKH�H[SUHVVHG�LPPXQRGH¿FLHQF\��&'������FHOOV�PP���WKH�
PHDQ�&'� ����FHOOV�PP3���7KH�FOLQLFDO�SLFWXUH�LQ�WKH�SDWLHQWV�LQ�WKH�JURXS�
³$´� LV� W\SLFDO� FOLQLF�7%�VHFRQGDU\��ZKLOH� WKH�SDWLHQWV�RI� WKH�JURXS�³%´�
LV� FKDUDFWHUL]HG�E\� VHYHUH� LQWR[LFDWLRQ� DQG� FOLQLF� RI� SULPDU\�7%��;�UD\�
DQG�VLJQ� LQ�SDWLHQWV�RI� WKH��VW�JURXS�ZDV� WKH�SUHVHQFH�RI�FDYLWLHV� LQ� WKH�
OXQJV�� WKH� SDWLHQWV� RI� WKH��QG�JURXS� ��ZDV� DW\SLFDO� ORFDWLRQ�RI�PXOWLSOH�
LQ¿OWUDWLRQV�ZLWKRXW� FDYLWLHV�� ,Q� WKH� VWXG\� RI� WXEHUFXORVLV� JUDQXORPD�RQ�
WKH�EDFNJURXQG�RI�WKH�H[SUHVVHG�LPPXQRGH¿FLHQF\��&'������FHOOV�PP3��
UHYHDOHG� WKH� SUHGRPLQDQFH� RI� QHFURELRWLF� FKDQJHV�� WKH� SUHVHQFH� RI� WKH�
IHZ� O\PSKRF\WHV��D� ODUJH�QXPEHU�RI�KLVWLRF\WHV�DQG�SRO\PRUSKRQXFOHDU�
OHXNRF\WHV�� WKH� ODFN�RI�PXOWL�FRUH�PDFURSKDJHV��3LURJRY�/DQJKDQV��DQG�
HSLWKHOLRLG� FHOOV��P\[RPDWRVLV� DQG� JHQWOH� VFOHURVLV� VWURPD� O\PSK� QRGH��
&RQFOXVLRQ��7KXV��DQDO\]LQJ�WKH�VWDWLVWLFDO�GDWD�IRU�WKH�\HDUV�����í������
WKHUH� LV�D�GHFUHDVH�RI� LQFLGHQFH�RI�7%� LQ�.KDUNRY�DQG�.KDUNRY�UHJLRQ��
EXW�WKH�G\QDPLFV�RI�WKH�LQFLGHQFH�RI�+,9�DVVRFLDWHG�7%�LV�LQFUHDVLQJ��,Q�
SDWLHQWV�ZLWK�VHYHUH�LPPXQRGH¿FLHQF\�REVHUYHG�DW\SLFDO�IRU�7%�SUHYDLO�
JHQHUDOL]HG�IRUP��FKDQJLQJ�WKH�PRUSKRORJ\�RI�JUDQXORPDV�

ȼȺɊɂȺȻȿɅɖɇɈɋɌɖ�ȺɅɖɎȺ±ɊɂɌɆȺ�ɍ�ɁȾɈɊɈȼɕɏ�ɅɘȾȿɃ
Ʉ�ɋ��ɋɚɦɨɪɨɞɨɜ��ɇ�ɋ��Ɍɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ��ɇ�ɘ��Ʉɢɩɹɬɤɨɜ
ɋɚɧɤɬ��ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɡɜɢɬɢɟ� ɩɪɨɝɪɚɦɦɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ� ɧɚ� ɛɚɡɟ� ɗȼɆ�
ɩɪɢɜɨɞɢɬ� ɜɫɟ� ɤ� ɛɨɥɶɲɟɦɭ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɦɟɬɨɞɢɤ� ɢ� ɪɚɫɲɢɪɟɧɢɸ� ɫɮɟɪ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ��
ɉɪɢɞɭɦɚɧɧɚɹ�ɢɡɧɚɱɚɥɶɧɨ�ɞɥɹ�ɞɢɚɝɧɨɫɬɢɤɢ�ɷɩɢɥɟɩɫɢɢ�� ɫɟɝɨɞɧɹ�ɗɗȽ�
ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɤɚɤ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɢ�� ɬɚɤ� ɢ� ɜ�
ɫɬɪɭɤɬɭɪɟ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɡɞɨɪɨɜɵɯ� ɥɸɞɟɣ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥ� ɚɧɚɥɢɡ�
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ� ɷɥɟɤɬɪɨɜɨɥɧɨɜɵɯ� ɤɨɥɟɛɚɧɢɣ� ɜ� ɚɥɶɮɚ�ɞɢɚɩɚɡɨɧɟ�
ɧɚ� ɗɗȽ� ɡɞɨɪɨɜɵɯ� ɢɫɩɵɬɭɟɦɵɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɧɚ� ɛɚɡɟ� ɨɬɞɟɥɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɋɉɛ�
ȽȻɍɁ� ©ɉɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɣ� ɞɢɫɩɚɧɫɟɪ� ʋ� �ª� ɦɵ� ɨɛɫɥɟɞɨɜɚɥɢ�
��� ɢɫɩɵɬɭɟɦɵɯ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ���� ɢɡ� ɧɢɯ� ��� ɦɭɠɱɢɧ� ɢ� ���
ɠɟɧɳɢɧɵ��Ɋɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ�ɦɨɧɨɩɨɥɹɪɧɚɹ�ɗɗȽ�ɜ����ɨɬɜɟɞɟɧɢɹɯ�ɧɚ�
ɚɩɩɚɪɚɬɟ�Ɇɢɰɚɪ�ɗɗȽ�����ɩɨ�ɫɬɚɧɞɚɪɬɧɵɦ�ɩɪɨɬɨɤɨɥɚɦ��Ⱦɚɥɟɟ��ɤɪɨɦɟ�
ɜɢɡɭɚɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ�� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɢɧɞɟɤɫɵ� ɜ� ɚɥɶɮɚ±ɞɢɚɩɚɡɨɧɟ�
ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� :L1((*� ����Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɟɡɭɥɶɬɚɬɵ��ɜ�ɝɪɭɩɩɟ�ɠɟɧɳɢɧ�ɞɨ����ɥɟɬ�ɫɪɟɞɧɹɹ�ɱɚɫɬɨɬɚ�ɫɨɫɬɚɜɥɹɟɬ�
��� Ƚɰ�� ɫɪɟɞɧɹɹ� ɚɦɩɥɢɬɭɞɚ� ɤɨɥɟɛɥɟɬɫɹ� ɜ� ɞɢɚɩɚɡɨɧɟ� ��í��� ɦɤȼ�� ȼ�
ɝɪɭɩɩɟ�ɦɭɠɱɢɧ��ɨɬɧɨɫɹɳɢɯɫɹ�ɤ�ɬɚɤɨɣ�ɠɟ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɟ�ɫɪɟɞɧɹɹ�
ɱɚɫɬɨɬɚ�±����Ƚɰ��ɚɦɩɥɢɬɭɞɚ�±�������ɦɤȼ��ɍ�ɢɫɩɵɬɭɟɦɵɯ�ɫɬɚɪɲɟ����ɥɟɬ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɫɧɢɠɟɧɢɟ�ɫɪɟɞɧɟɣ�ɱɚɫɬɨɬɵ�ɞɨ�ɜ�ɫɪɟɞɧɟɦ���Ƚɰ�ɢ�ɚɦɩɥɢɬɭɞɵ�
ɚɥɶɮɚ±ɪɢɬɦɚ�ɞɨ�������ɦɤȼ�ɭ�ɦɭɠɱɢɧ��ɢ�ɭɦɟɧɶɲɟɧɢɟ�ɞɨ�ɜ�ɫɪɟɞɧɟɦ���
Ƚɰ� ɢ� ������ɦɤȼ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɭ�ɠɟɧɳɢɧ��ȼɵɜɨɞɵ��
ȼɵɜɨɞɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɜ� ɤɚɱɟɫɬɜɟ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɤɪɢɬɟɪɢɟɜ� ɩɪɢ� ɫɤɪɢɧɢɧɝɨɜɵɯ�
ɨɫɦɨɬɪɚɯ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɞɥɹ�
ɞɚɥɶɧɟɣɲɟɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɗɗȽ�ɤɪɢɬɟɪɢɟɜ� ɜɨɡɦɨɠɧɨɝɨ� ɜɵɞɟɥɟɧɢɹ�
ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɬɪɟɛɭɸɳɢɯ�ɛɨɥɟɟ�ɭɝɥɭɛɥɟɧɧɨɝɨ�
ɨɛɫɥɟɞɨɜɚɧɢɹ�

9$5,$%,/,7<�2)�7+(�$/3+$�5+<7+0�2)�7+(�+($/7+<�
PEOPLE
.�6��6DPRURGRY��1�6��7\DQ�
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL�1�8��.LS\DWNRY
6DLQW�3HWHUVEXUJ�6WDWH�3HGLDWULF�0HGLFDO�8QLYHUVLW\��6DLQW�3HWHUVEXUJ��
5XVVLD

,QWURGXFWLRQ�� 'HYHORSPHQW� RI� VRIWZDUH� V\VWHPV� EDVHG� RQ� FRPSXWHU�
WHFKQRORJLHV� LQLWLDWHV� WKH� EURDGHU� VSUHDGLQJ� RI� IXQFWLRQDO� GLDJQRVWLF�
WHFKQLTXHV�DQG�H[SDQGLQJ�WKH�VSKHUH�RI�WKHLU�XVH��2ULJLQDOO\�LQYHQWHG�IRU�
WKH�GLDJQRVLV�RI�HSLOHSV\��((*�LV�FRPPRQO\�XVHG�WRGD\�ERWK� LQ�FOLQLFDO�
SV\FKRQHXURORJ\�DQG�LQ�WKH�VWUXFWXUH�RI�D�SV\FKRQHXURORJLFDO�H[DPLQDWLRQ�
RI�KHDOWK\�SHRSOH��$LP��7KH�DLP�RI�RXU�VWXG\�ZDV�WKH�DQDO\VLV�RI�YDULDELOLW\�
RI�DQ�HOHFWULF�ZDYH�YLEUDWLRQV�LQ�WKH�DOSKD�UDQJH�RQ�KHDOWK\�SHRSOH¶V�((*��
0DWHULDOV�DQG�PHWKRGV��0DWHULDOV�DQG�PHWKRGV��RQ�WKH�EDVH�RI�IXQFWLRQDO�
GLDJQRVWLFV�GHSDUWPHQW�RI�6W��3HWHUVEXUJ�3V\FKRQHXURORJLFDO�FOLQLF�1���ZH�
KDYH�VWXGLHG����SUREDWLRQHUV�IURP����WR����\HDUV��LQFOXGLQJ����PHQ�DQG�
���ZRPHQ��0RQRSRODU�((*�ZDV� UHJLVWHUHG�E\� WKH����HOHFWURGHV�RQ� WKH�
V\VWHP�0L]DU�((*�����DFFRUGLQJ�WR�VWDQGDUG�SURWRFROV��/DWHU��EHVLGHV�WKH�
YLVXDO�DQDO\VLV��ZHUH�GHWHUPLQHG�WKH�LQGH[HV�LQ�WKH�DOSKD�UDQJH�ZLWK�WKH�
KHOS�RI� VRIWZDUH�SDFNDJH�:L1((*������5HVXOWV��5HVXOWV�� IRU� WKH�JURXS�
RI�ZRPHQ� XQGHU� ��� \HDUV� WKH� DYHUDJH� IUHTXHQF\� LV� ���+]�� WKH� DYHUDJH�
DPSOLWXGH�YDULHV�LQ�WKH�UDQJH�������PF9��)RU�WKH�JURXS�RI�PHQ�EHORQJLQJ�
WR�WKH�VDPH�DJH�JURXS�WKH�DYHUDJH�IUHTXHQF\�LV����+]��WKH�DPSOLWXGH�LV����
���PF9��)RU�WKH�SHRSOH�ROGHU�WKDQ����\HDUV�ZH�LGHQWL¿HG�WKH�GHFUHDVH�LQ�
WKH�DYHUDJH�IUHTXHQF\�WR���+]�DQG�LQ�WKH�DPSOLWXGH�RI�WKH�DOSKD�UK\WKP�WR�
������PF9�IRU�PHQ�DQG�DFFRUGLQJO\�WKH�GHFUHDVH�WR���+]�DQG�������PF9�
IRU�ZRPHQ��&RQFOXVLRQ��7KHVH�GDWD�FDQ�EH�XVHG�DV�DQ�DGGLWLRQDO�GLDJQRVWLF�
FULWHULD�IRU�VFUHHQLQJ�H[DPLQDWLRQV�LQ�WKH�VWUXFWXUH�RI�D�SV\FKRQHXURORJLFDO�
H[DPLQDWLRQ��)RU�WKH�IXUWKHU�GHYHORSPHQW�RI�WKH�((*�FULWHULD�LW�LV�SRVVLEOH�
WR� LGHQWLI\� WKH� SV\FKRSDWKRORJLFDO� ULVN� IDFWRUV� WKDW� UHTXLUHV� D� GHHSHU�
VXUYH\�

ɆɈɇɂɌɈɊɂɇȽ�ɌȿɊɆɈȻȺɅȺɇɋȺ�ȽɈɅɈȼɇɈȽɈ�ɆɈɁȽȺ�
ɍ�ɄɊɈɅɂɄɈȼ�ɋ�ɈɋɌɊɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ�
ɆɈɁȽɈȼɈȽɈ�ɄɊɈȼɈɈȻɊȺɓȿɇɂə
Ɇ�Ⱥ��Ȼɭɧɬɢɧɚ��Ⱦ�ȼ��ɑɟɛɨɤɫɚɪɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɉ�Ⱥ��ɒɟɜɟɥɟɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɍɧɢɜɟɪɫɢɬɟɬ�Ⱦɪɭɠɛɵ�ɇɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɡɭɱɟɧɢɟ� ɬɟɪɦɨɛɚɥɚɧɫɚ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ� ɡɚɞɚɱɟɣ� ɞɥɹ� ɫɨɜɪɟɦɟɧɧɨɣ� ɦɟɞɢɰɢɧɵ�� Ɂɧɚɱɟɧɢɟ�
ɬɟɪɦɨɦɟɬɪɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɤɚɤ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɦɟɬɨɞɢɤɢ�
ɩɪɨɝɧɨɡɚ� ɬɟɱɟɧɢɹ� ɢ� ɞɢɚɝɧɨɫɬɢɤɢ� ɬɹɠɟɫɬɢ� ɰɟɪɟɛɪɚɥɶɧɵɯ� ɤɚɬɚɫɬɪɨɮ��
ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ�ɢɡɜɟɫɬɧɵɦɢ�ɞɚɧɧɵɦɢ�ɨ�ɩɨɜɵɲɟɧɢɢ�ɫɦɟɪɬɧɨɫɬɢ�ɜ�����
ɪɚɡɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɨɫɬɪɵɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ�ɦɨɡɝɨɜɨɝɨ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
�ɈɇɆɄ�� ɩɪɢ� ɩɨɜɵɲɟɧɢɢ� ɛɚɡɚɥɶɧɨɣ� ɢ� ɰɟɪɟɛɪɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ��
ɂɧɜɚɡɢɜɧɵɣ� ɬɟɪɦɨɦɨɧɢɬɨɪɢɧɝ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɫ� ɢɦɩɥɚɧɬɚɰɢɟɣ�
ɬɟɪɦɨɞɚɬɱɢɤɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɈɇɆɄ� ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ� ɟɞɢɧɢɱɧɵɦɢ�
ɫɥɭɱɚɹɦɢ� ɩɪɢ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ�� ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ�
ɢɡɜɟɫɬɟɧ� ɦɟɬɨɞ� ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɢ�� ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɪɟɝɢɫɬɪɚɰɢɢ�
ɫɨɛɫɬɜɟɧɧɨɝɨ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ�ɬɤɚɧɟɣ�ɜ�ɫɜɟɪɯ�ɜɵɫɨɤɨɦ�
ɞɢɚɩɚɡɨɧɟ� ɱɚɫɬɨɬ� �ɋȼɑ��� ɩɨɡɜɨɥɹɸɳɢɣ� ɨɰɟɧɢɬɶ� ɬɟɦɩɟɪɚɬɭɪɭ�
ɬɤɚɧɟɣ�� ɜ� ɬɨɦ�ɱɢɫɥɟ� ɬɤɚɧɢ�ɦɨɡɝɚ�ɧɚ� ɝɥɭɛɢɧɟ����� ɫɦ�ɨɬ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɤɨɠɢ� ɫ� ɩɨɦɨɳɶɸ� ɫɩɟɰɢɚɥɶɧɵɯ� ɚɧɬɟɧɧ�ɚɩɩɥɢɤɚɬɨɪɨɜ� �Ʉɨɥɟɫɨɜ�
ɋ�ɇ���� ɋɪɟɞɢ� ɦɟɬɨɞɨɜ� ɢɡɦɟɪɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�
ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɹ� ɢɦɟɟɬ� ɪɹɞ� ɩɪɟɢɦɭɳɟɫɬɜ�� ɧɟɢɧɜɚɡɢɜɧɨɫɬɶ��
ɧɚɝɥɹɞɧɨɫɬɶ��ɦɨɦɟɧɬɚɥɶɧɨɫɬɶ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ��
ɱɬɨ�ɞɚɧɧɵɟ�ɋȼɑ�ɪɟɝɢɫɬɪɚɰɢɢ�ɦɨɝɭɬ�ɨɬɥɢɱɚɬɶɫɹ�ɨɬ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɹɦɨɣ�
ɪɟɝɢɫɬɪɚɰɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɦɨɡɝɚ� ɢɦɩɥɚɧɬɢɪɭɟɦɵɦɢ� ɞɚɬɱɢɤɚɦɢ��
ɩɨɫɤɨɥɶɤɭ� ɚɧɬɟɧɧɚ�ɚɩɩɥɢɤɚɬɨɪ� ɭɥɚɜɥɢɜɚɟɬ� ɢɡɥɭɱɟɧɢɟ� ɛɨɥɶɲɢɯ�
ɨɛɴɟɦɨɜ� ɬɤɚɧɢ� ɦɨɡɝɚ� ɧɚ� ɪɚɡɧɨɣ� ɝɥɭɛɢɧɟ�� ɬɨɝɞɚ� ɤɚɤ� ɬɟɪɦɨɞɚɬɱɢɤ�
ɪɟɝɢɫɬɪɢɪɭɟɬ�ɬɟɦɩɟɪɚɬɭɪɭ�ɜ�ɨɝɪɚɧɢɱɟɧɧɨɦ�ɨɛɴɟɦɟ�ɬɤɚɧɢ�ɦɨɡɝɚ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɶ� ɡɧɚɱɟɧɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ��
ɩɨɥɭɱɚɟɦɵɟ�ɧɚ�ɪɚɡɧɨɣ�ɝɥɭɛɢɧɟ�ɭ�ɤɪɨɥɢɤɨɜ��ɫ�ɩɨɦɨɳɶɸ�ɢɧɜɚɡɢɜɧɨɝɨ�
ɬɟɪɦɨɞɚɬɱɢɤɚ� ɩɪɢɛɨɪɚ� ,7���3W� �7LQY��� ɫ� ɩɨɤɚɡɚɬɟɥɹɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ�
ɜ� ɯɨɞɟ� ɋȼɑ�ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɢ� ɚɩɩɚɪɚɬɨɦ� ɊɌɆ���� Ɋɗɋ� �7UDG�� ����
ȽȽɰ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɟɧɵ�ɧɚ����ɤɪɨɥɢɤɚɯ�
ɩɨɪɨɞɵ�2U\FWRODJXV�FXQLFXOXV��ɉɨɫɥɟ�ɫɛɪɢɜɚɧɢɹ�ɲɟɪɫɬɢ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɫɤɚɥɶɩɚ�ɩɪɨɜɨɞɢɥɢ�ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɸ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɢ�ɢɡɦɟɪɟɧɢɟ�
ɪɟɤɬɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɞɨ� ɢ� ɜɨ� ɜɪɟɦɹ� ɚɧɟɫɬɟɡɢɢ�� Ⱥɧɟɫɬɟɡɢɹ�� 6RO��
©5RPHWDULª� �Ɋɨɦɟɬɚɪ�� í� �� ɦɝ�ɤɝ� ɢ� 6RO�� ©=ROHWLOLª� �Ɂɨɥɟɬɢɥ�� í� ��� ɦɝ�
ɤɝ� ɜɧɭɬɪɢɦɵɲɟɱɧɨ�� Ⱦɥɹ� ɜɧɭɬɪɢɜɟɧɧɨɝɨ� ɞɨɫɬɭɩɚ� ɤɚɬɟɬɟɪɢɡɢɪɨɜɚɥɢ�
ɭɲɧɵɟ� ɜɟɧɵ�� ɋ� ɩɨɦɨɳɶɸ� ɫɬɟɪɟɨɬɚɤɫɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ� ɧɚ� ɭɫɬɚɧɨɜɤɟ�
ɋɗɀ��� ɤɪɨɥɢɤɚɦ� ɜ� ɜɟɳɟɫɬɜɨ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɢɦɩɥɚɧɬɢɪɨɜɚɥɢ�
ɢɧɜɚɡɢɜɧɵɣ�ɬɟɪɦɨɞɚɬɱɢɤ�ɢ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ�ɡɧɚɱɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚ�
ɝɥɭɛɢɧɟ� ɨɬ� �� ɞɨ� ���ɦɦ�� ɩɚɪɚɥɥɟɥɶɧɨ� ɩɪɨɜɨɞɢɥɢ� ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɸ�
ɦɨɡɝɚ� ɢ� ɢɡɦɟɪɟɧɢɟ� ɪɟɤɬɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ�� ɑɟɪɟɡ� ��� ɦɢɧɭɬ�
ɩɨɫɥɟ� ɪɚɡɜɢɬɢɹ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɢ� ɜɨɫɩɪɨɢɡɜɨɞɢɥɢ� ɜɧɭɬɪɢɜɟɧɧɭɸ�
ɝɢɩɨɬɟɪɦɢɸ��6RO��1D&O�������������ɦɥ��ɬɟɦɩɟɪɚɬɭɪɚ���ɋ���Ʉɚɠɞɵɟ����
ɦɢɧɭɬ� ɩɪɨɜɨɞɢɥɢ� ɢɡɦɟɪɟɧɢɹ� 7LQY�� 7UDG� ɢ� ɪɟɤɬɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ��
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ɉɨɫɥɟ�ɜɨɡɜɪɚɳɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɤ�ɢɫɯɨɞɧɵɦ�ɡɧɚɱɟɧɢɹɦ�ɩɪɨɜɨɞɢɥɢ�
ɩɟɪɟɜɹɡɤɭ� ɫɨɧɧɵɯ� ɚɪɬɟɪɢɣ� ɢ� ɩɪɨɞɨɥɠɚɥɢ� ɪɟɝɢɫɬɪɚɰɢɸ� ɢɡɦɟɧɟɧɢɣ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧɭɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚ� ɝɥɭɛɢɧɟ� ɨɬ� �í���
ɦɦ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�� 7LQY� ±� ���������Û&� �P ������ S ������� 7UDG�
±� ��������Û&� �P ������ S ������� ��í��� ɦɦ� í� 7LQY� ±� ���������Û&�
�P ������ S ������� 7UDG� ±� ���������Û&� �P ������ S ������� ������ ɦɦ�
í�7LQY� ±� ���������Û&� �P ������ S �������7UDG� ±� ���������Û&� �P ������
S �������ɇɚ� ɝɥɭɛɢɧɟ� ɨɬ� ��� ɞɨ� ���ɦɦ� ɪɚɡɧɢɰɚ� ɬɟɦɩɟɪɚɬɭɪ� ɫɨɫɬɚɜɢɥɚ�
��������Ûɋ��P ������S �����ɢ�ɛɵɥɚ�ɧɚɢɦɟɧɶɲɟɣ��ɑɟɪɟɡ���ɦɢɧɭɬ�ɩɨɫɥɟ�
ɜɜɟɞɟɧɢɹ����ɦɥ�ɯɨɥɨɞɧɨɝɨ�6RO��1D&O������ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɫɧɢɠɟɧɢɟ�
ɬɟɦɩɟɪɚɬɭɪɵ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜ� ɫɪɟɞɧɟɦ� ɞɨ� ����Ûɋ�� ɱɬɨ� ɧɚ� ��������
�P ������ S ������ Ûɋ� ɦɟɧɶɲɟ� ɢɫɯɨɞɧɵɯ� ɡɧɚɱɟɧɢɣ�� ɋ� ɭɜɟɥɢɱɟɧɢɟɦ�
ɨɛɴɟɦɚ� ɜɜɨɞɢɦɨɝɨ� ɪɚɫɬɜɨɪɚ� ɞɨ� ��� ɦɥ� ɫɧɢɠɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɨɬ�
ɢɫɯɨɞɧɨɝɨ� ɭɪɨɜɧɹ� ɫɨɫɬɚɜɢɥɨ� �������Ûɋ� �P ������ S ������� ɑɟɪɟɡ� ���
ɦɢɧɭɬ� ɩɨɫɥɟ� ɩɟɪɟɜɹɡɤɢ� ɫɨɧɧɵɯ� ɚɪɬɟɪɢɣ� ɪɟɝɢɫɬɪɚɰɢɹ� 7LQY� ɢ� 7UDG�
ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɩɨɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɧɚ���������
�P ������ S ������ Ûɋ�� ɪɟɤɬɚɥɶɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ� ɨɫɬɚɜɚɥɚɫɶ� ɩɪɟɠɧɟɣ��
ȼɵɜɨɞɵ�Ɋɚɞɢɨɬɟɪɦɨɦɟɬɪɢɹ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ�
ɬɨɱɧɵɦ�ɦɟɬɨɞɨɦ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɨɰɟɧɤɢ�ɢɫɬɢɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɢ�ɩɨɡɜɨɥɹɟɬ�ɤɚɱɟɫɬɜɟɧɧɨ�ɨɰɟɧɢɬɶ�ɞɢɧɚɦɢɤɭ�ɢɡɦɟɧɟɧɢɣ�
ɟɝɨ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɭɫɥɨɜɢɹɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɧɨɪɦɵ�� ɩɪɢ�
ɝɢɩɨɬɟɪɦɢɢ� ɢ� ɝɥɨɛɚɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɹɯ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ��
ȼ�ɩɟɪɫɩɟɤɬɢɜɟ�ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɹ�ɦɨɠɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɤɚɤ�ɜɚɠɧɚɹ�
ɱɚɫɬɶ�ɧɟɢɧɜɚɡɢɜɧɨɝɨ��ɧɚɝɥɹɞɧɨɝɨ��ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɬɟɪɦɨɦɨɧɢɬɨɪɢɧɝɚ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɱɟɥɨɜɟɤɚ��ɱɬɨ�ɨɫɨɛɟɧɧɨ�ɜɚɠɧɨ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɈɇɆɄ�
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,QWURGXFWLRQ�6WXG\LQJ� RI� EUDLQ� WKHUPREDODQFH� LV� DQ� LPSRUWDQW� WDVN�
IRU�PRGHUQ�PHGLFLQH��7KH� YDOXH� RI� EUDLQ� WKHUPRPHWU\� DV� DQ� DGGLWLRQDO�
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EDVHG� RQ� UHJLVWUDWLRQ� RI� QDWXUDO� HOHFWURPDJQHWLF� UDGLDWLRQ� RI� PDWHULDO�
XVLQJ�WKH�VXSHU�KLJK�IUHTXHQF\�UDQJH�ZKLFK�DOORZV�XV�WR�HVWLPDWH�PDWHULDO�
WHPSHUDWXUH�LQFOXGLQJ�EUDLQ�PDWHULDO�����FHQWLPHWHUV�XQGHU�WKH�VNLQ�VXUIDFH�
ZLWK� VSHFLDO� DHULDO�ZLUH� DSSOLFDWRUV� �.ROHVRY� 6���� ,Q� FRQWUDGLVWLQFWLRQ�
WR�RWKHU�PHWKRGV�UDGLRPHWU\�KDV�D� ORW�RI�DGYDQWDJHV� OLNH��QRQLQYDVLYLW\��
YLVLELOLW\��LQVWDQWDQHLW\��%XW�LW�VXUHO\�LV�QHFHVVDU\�WR�WDNH�LQWR�FRQVLGHUDWLRQ�
WKDW�DOO�UHJLVWUDWLRQ�RI�QDWXUDO�HOHFWURPDJQHWLF�UDGLDWLRQ�FRXOG�EH�DOLNH�WR�
GLUHFW� UHJLVWUDWLRQ� RI� EUDLQ� WHPSHUDWXUH� UHVXOWV�PDGH� E\� WKHUPRVHQVRUV��
EHFDXVH� DHULDO�ZLUH� DSSOLFDWRUV� FDSWXUHV� ODUJH� YROXPH� EUDLQ� PDWHULDO�
UDGLDWLRQ�IURP�GLIIHUHQWO\�GHHSHG�VSRWV��ZKHQ�WKH�WKHUPRVHQVRU�UHJLVWHUV�
WHPSHUDWXUH� LQ� UHVWULFWHG�EUDLQ�PDWHULDO�YROXPHV�RQO\��$LP��7R�FRPSDUH�
EUDLQ� WHPSHUDWXUH� WKDW�ZDV� WDNHQ� IURP�GLIIHUHQW�GHSWK�RI� UDEELWV¶�EUDLQV�
ZLWK� LQYDVLYH� WKHUPRVHQVRU� ,7���3W� �7LQY��ZLWK� LQGH[HV�EHLQJ�PDGH�RXW�
ZLWK� VXSHU� KLJK� IUHTXHQF\� UDQJH� UDGLRPHWU\� XVLQJ� WKH� GHYLFH� 570����
5(6��7UDG������+]��0DWHULDOV�DQG�PHWKRGV�7KH�VWXG\�ZDV�FRQGXFWHG�RQ�
��� UDEELWV� 2U\FWRODJXV� FXQLFXOXV��$IWHU� VKDYLQJ� RII� WKH� VXUIDFH� RI� WKH�
VFDOS�UDGLRPHWU\�SHUIRUPHG�EUDLQ�DQG�PHDVXUHPHQW�RI�UHFWDO�WHPSHUDWXUH�
EHIRUH�DQG�GXULQJ�DQHVWKHVLD��$QHVWKHVLD��6RO��©5RPHWDULª�í���PJ�NJ�6RO��
©=ROHWLOLª�í����PJ�NJ�LQWUDPXVFXODUO\��)RU�LQWUDYHQRXV�DFFHVV�FDWKHWHUL]HG�
HDU� YHLQ�� 8VLQJ� VWHUHRWD[LF� WHFKQLTXHV� IRU� LQVWDOOLQJ� 6($��� UDEELWV� LQ�
EUDLQ�LPSODQWHG�LQYDVLYH�VHQVRU�DQG�WHPSHUDWXUH�YDOXHV�ZHUH�UHFRUGHG�DW�
D�GHSWK�RI��� WR����PP��ZDV�SHUIRUPHG� LQ�SDUDOOHO�DQG�EUDLQ� UDGLRPHWU\�
PHDVXUHPHQW�RI�UHFWDO�WHPSHUDWXUH�����PLQXWHV�DIWHU�WKH�GHYHORSPHQW�RI�
JHQHUDO�DQHVWKHVLD��LQWUDYHQRXV�UHSURGXFHG�K\SRWKHUPLD��6RO��1D&O�������
�����PO�� WHPSHUDWXUH���&���(YHU\����PLQXWHV��PHDVXUHPHQWV�7LQY��7UDG�
DQG�UHFWDO� WHPSHUDWXUH��:KHQ� WKH� WHPSHUDWXUH�UHWXUQV� WR�EDVHOLQH�YDOXHV�
ZDV�SHUIRUPHG�FDURWLG� OLJDWLRQ�DQG�FRQWLQXHG� UHJLVWUDWLRQ�RI�FKDQJHV� LQ�
WHPSHUDWXUH� IRU� ���PLQXWHV��5HVXOWV��$W� D� GHSWK� RI� �í���PP� UHFRUGHG��
7LQY� í� ���������Û&� �P ������ S ������� 7UDG� ±� ��������Û&� �P ������
S ������� ������ PP� í� 7LQY� ±� ���������Û&� �P ������ S ������� 7UDG� ±�
���������Û&��P ������S �������������PP�í�7LQY�í����������Û&��P ������
S �������7UDG�í����������Û&��P ������S �������$W�D�GHSWK�RI����WR����PP�
WKH�WHPSHUDWXUH�GLIIHUHQFH�UHDFKHG��������Û&��P ������S ������DQG�ZDV�
ORZHVW����PLQXWHV�DIWHU�DGPLQLVWUDWLRQ�RI����PO�RI�FROG�6RO��1D&O������
UHGXFWLRQ� LQ� WHPSHUDWXUH�UHFRUGHG�E\� WKH�EUDLQ� WR�DQ�DYHUDJH�RI�����Û&��

ZKLFK� LV� �������� �P ������ S ������ Û&� OHVV� WKDQ� WKH� LQLWLDO� YDOXHV��:LWK�
LQFUHDVLQJ�YROXPH�RI�LQMHFWHG�VROXWLRQ�WR����PO�RI�D�WHPSHUDWXUH�GHFUHDVH�
IURP� EDVHOLQH�ZDV� �������Û&� �P ������ S �������$IWHU� ���PLQXWHV� DIWHU�
OLJDWLRQ�RI�WKH�FDURWLG�DUWHULHV�DQG�7LQY�UHJLVWHU�7UDG�WHPSHUDWXUH�ULVH�ZDV�
REVHUYHG� IRU� FHUHEUDO� �������� �P ������ S ������ Û&� UHFWDO� WHPSHUDWXUH�
UHPDLQHG� WKH� VDPH�&RQFOXVLRQ�UDGLRPHWU\� EUDLQ� LV� VXI¿FLHQWO\� DFFXUDWH�
PHWKRG� RI� H[SHULPHQWDO� HYDOXDWLRQ� RI� WKH� WUXH� WHPSHUDWXUH� RI� WKH� EUDLQ�
DQG� DOORZV� D� TXDOLWDWLYH� DVVHVVPHQW� RI� WKH� G\QDPLFV� RI� FKDQJHV� LQ� LWV�
WHPSHUDWXUH�XQGHU�H[SHULPHQWDO�UXOHV�LQ�FDVH�RI�K\SRWKHUPLD�DQG�JOREDO�
FHUHEUDO�FLUFXODWRU\�GLVRUGHUV��,Q�WKH�IXWXUH��UDGLRPHWU\�FDQ�EH�FRQVLGHUHG�
DV�DQ� LPSRUWDQW�SDUW�RI�QRQ�LQYDVLYH��YLVXDO��G\QDPLF� WHUPRPRQLWRULQJD�
KXPDQ�EUDLQ��ZKLFK�LV�HVSHFLDOO\�LPSRUWDQW�LQ�SDWLHQWV�ZLWK�VWURNH��

Ɉ�ȼɋɌɊȿɑȺȿɆɈɋɌɂ�ȽȿɆɈɊȿɈɅɈȽɂɑȿɋɄɂɏ�
ɌɊɈɆȻɈɎɂɅɂɃ�ɍ�ȻɈɅɖɇɕɏ�ɊȿȼɆȺɌɈɂȾɇɕɆ�
ȺɊɌɊɂɌɈɆ
Ⱥ�ɇ��Ⱦɚɞɟɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ȼ��Ⱥɧɞɪɢɟɧɤɨ
Ⱥɥɬɚɣɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɧɨɜɧɚɹ� ɩɪɢɱɢɧɚ� ɥɟɬɚɥɶɧɨɫɬɢ� ɛɨɥɶɧɵɯ� ɪɟɜɦɚɬɨɢɞɧɵɦ�
ɚɪɬɪɢɬɨɦ� �ɊȺ�� ɤɪɨɟɬɫɹ� ɜ� ɫɦɟɪɬɢ� ɨɬ� ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɛɨɥɟɡɧɟɣ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� Ʌɢɞɢɪɭɸɳɚɹ� ɩɪɢɱɢɧɚ�
ɫɦɟɪɬɧɨɫɬɢ� ɩɪɢ� ɊȺ� í� ɬɪɨɦɛɨɬɢɱɟɫɤɢɟ� ɨɫɥɨɠɧɟɧɢɹ� ɢɦɦɭɧɧɨɝɨ�
ɜɚɫɤɭɥɢɬɚ��ɊȺ�ɫɚɦ�ɩɨ�ɫɟɛɟ�ɹɜɥɹɟɬɫɹ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ� ɚɬɟɪɨɬɪɨɦɛɨɡɚ��
ɉɨɷɬɨɦɭ�ɞɥɹ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɩɪɨɮɢɥɚɤɬɢɤɢ�� ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɊȺ�ɬɪɟɛɭɟɬɫɹ�ɜɧɢɦɚɧɢɟ�ɤ�ɢɡɦɟɧɟɧɢɹɦ�
ɪɟɨɥɨɝɢɢ� ɤɪɨɜɢ�� ɫ� ɰɟɥɶɸ� ɫɧɢɠɟɧɢɸ� ɱɚɫɬɨɬɵ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ�
ɢ� ɫɦɟɪɬɧɨɫɬɢ� ɛɨɥɶɧɵɯ� ɊȺ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɦɚɤɪɨɪɟɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ�
ɊȺ� ɞɥɹ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɫɢɫɬɟɦɧɨɝɨ�
ɢɦɦɭɧɧɨɝɨ� ɜɚɫɤɭɥɢɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ���
ɩɚɰɢɟɧɬɨɜ�ɫ�ɊȺ��ɧɚɯɨɞɹɳɢɟɫɹ�ɧɚ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɥɟɱɟɧɢɢ�ɜ�ɝɨɪɨɞɫɤɨɦ�
ɪɟɜɦɚɬɨɥɨɝɢɱɟɫɤɨɦ� ɰɟɧɬɪɟ� ɝ�� Ȼɚɪɧɚɭɥɚ�� Ƚɪɭɩɩɭ� ɤɨɧɬɪɨɥɹ� ɫɨɫɬɚɜɢɥɢ�
ɢɡ� ��� ɡɞɨɪɨɜɵɯ� ɞɨɛɪɨɜɨɥɶɰɟɜ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ�
ɠɟɧɳɢɧɵ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɥɢɰ�ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�ɫɨɫɬɚɜɢɥ������������
ɥɟɬ�� ɜɬɨɪɨɣ� í� ����������� ɝɨɞɚ�� Ɉɰɟɧɤɚ� ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɧɚ�ɜɢɫɤɨɡɢɦɟɬɪɟ�ɚɜɬɨɪɫɤɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ��ɍɫɵɧɢɧ�ȼ�ȼ���
ɉɪɨɧɢɧ� ɋ�ɉ��� ������ ɫ� ɨɩɪɟɞɟɥɟɧɢɟɦ� ɩɚɪɚɦɟɬɪɨɜ� ɜɹɡɤɨɫɬɢ� ɰɟɥɶɧɨɣ�
ɤɪɨɜɢ� �ȼɄ��� ɩɥɚɡɦɵ� �ȼɉ�� ɢ� ɫɭɫɩɟɧɡɢɢ� ɷɪɢɬɪɨɰɢɬɨɜ� �ȼɋɗ�� ɜ�ɦɉɚ�ɫ��
Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ȼɄ�ɫɨɫɬɚɜɢɥɚ�����������ɦɉɚ�ɫ��ȼɉ�í�
����������ɦɉɚ�ɫ��ɪ��������ȼɋɗ�í�����������ɦɉɚ�ɫ��ȼ�ɝɪɭɩɩɟ�ɤɨɧɬɪɨɥɹ�
ȼɄ�í�����������ɦɉɚ�ɫ��ɪ��������ȼɉ�í�����������ɦɉɚ�ɫ��ȼɋɗ�í�����������
ɦɉɚ�ɫ�� ȼɵɜɨɞɵ�� ȼɄ�� ȼɉ� ɢ� ȼɋɗ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɨ�ɜɵɲɟ�ɩɚɪɚɦɟɬɪɨɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�

$%287�2&&855(1&(�2)�+$(025+(2/2*,&$/�
7520%2)</,$�$7�3$7,(176�:,7+�5+(80$72,'�
$57+5,7,6
$�1��'DGH\
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��$�9��$QGULHQNR
$OWDL�PHGLFDO�VWDWH�XQLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ�� 7KH� PDLQ� FDXVH� RI� PRUWDOLW\� LQ� SDWLHQWV� ZLWK� UKHXPDWRLG�
DUWKULWLV��5$��OLHV�LQ�WKH�GHDWK�RI�WKURPERHPEROLF�GLVRUGHUV�RI�FLUFXODWRU\�
V\VWHP� GLVHDVHV�� 7KH� OHDGLQJ� FDXVH� RI� PRUWDOLW\� LQ� 5$� í� WKURPERWLF�
FRPSOLFDWLRQV� RI� LPPXQH� YDVFXOLWLV�� ,WVHOI� 5$� LV� D� ULVN� IDFWRU� RI�
DWHURWURPER]�� 7KHUHIRUH�� IRU� WKH� WLPHO\� SUHYHQWLRQ�� GLDJQRVWLFV� DQG�
WUHDWPHQW� RI� FDUGLRYDVFXODU� FRPSOLFDWLRQV� 5$� UHTXLUHV� DWWHQWLRQ� WR� WKH�
FKDQJHV� RI� EORRG� UKHRORJ\�� WR� UHGXFH� WKH� IUHTXHQF\� RI� PRUELGLW\� DQG�
PRUWDOLW\� RI� SDWLHQWV� ZLWK� 5$�� $LP�� 7R� LQYHVWLJDWH� WKH� FKDUDFWHULVWLFV�
PDFURUKHRORJLFDO� SDUDPHWHUV� RI� EORRG� RI� SDWLHQWV� ZLWK� 5$� WR� SUHYHQW�
WKURPERWLF� FRPSOLFDWLRQV� RI� V\VWHPLF� LPPXQH� YDVFXOLWLV��0DWHULDOV� DQG�
PHWKRGV��([DPLQHG����SDWLHQWV�ZLWK�5$��DUH�XQGHUJRLQJ� WUHDWPHQW� LQ�D�
PXQLFLSDO�UKHXPDWRORJLF�FHQWUH��%DUQDXO��7KH�FRQWURO�JURXS�FRQVLVWHG�RI�
��� KHDOWK\� YROXQWHHUV��7KH� VWXG\� LQFOXGHG�ZRPHQ��7KH� DYHUDJH� DJH� RI�
SHUVRQV�RI�WKH�¿UVW�JURXS�ZDV������������\HDUV��WKH�VHFRQG�±������������
\HDU��(VWLPDWLRQ�RI�KHPRUKHRORJLFDO�VWDWXV�ZDV�FDUULHG�RXW�RQ�YLVFRPHWHU�
DXWKRU¶V�GHVLJQ��8V\QLQ�9�9���3URQLQ�6��3���������GH¿QLQJ�WKH�SDUDPHWHUV�
RI� WKH� YLVFRVLW\� RI� ZKROH� EORRG� �9%��� SODVPD� �93�� DQG� HU\WKURF\WH�
VXVSHQVLRQ��96(��LQ�P3D�ɫ��5HVXOWV��,Q�WKH�PDLQ�JURXS�9%�í�����������
P3DV��93� ±� ����������P3DV� �S��������96(� ±� ����������P3DV�� ,Q� WKH�
FRQWURO� JURXS� 9%� ±� ���������� P3DV� �S�������� 93� ±� ���������� P3DV��
96(�±�����������P3DV��&RQFOXVLRQ��9%��93�DQG�96(�RI�PDLQ�JURXS�ZDV�
VWDWLVWLFDOO\�VLJQL¿FDQWO\�DERYH�SDUDPHWHUV�RI�WKH�FRQWURO�JURXS�
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ȼəɁɄɈɋɌɖ�ɋɍɋɉȿɇɁɂɂ�ɗɊɂɌɊɈɐɂɌɈȼ�ɍ�ȻɈɅɖɇɕɏ�
ɊȿȼɆȺɌɈɂȾɇɕɆ�ȺɊɌɊɂɌɈɆ�ɇȺ�ɎɈɇȿ�ɌȿɊȺɉɂɂ�
ɉȿɇɌɈɄɋɂɎɂɅɅɂɇɈɆ
Ⱦ�ɋ��Ȼɭɛɥɢɤɨɜ��Ⱥ�ȼ��Ⱥɧɞɪɢɟɧɤɨ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ�Ʌɵɱɟɜ�
Ⱥɥɬɚɣɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɦɟɪɬɧɨɫɬɶ� ɨɬ� ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ� ɫɨɛɵɬɢɣ� ɭ� ɛɨɥɶɧɵɯ�
ɪɟɜɦɚɬɨɢɞɧɵɦ�ɚɪɬɪɢɬɨɦ��ɊȺ��ɨɫɬɚɟɬɫɹ�ɧɟɭɤɥɨɧɧɨ�ɜɵɫɨɤɨɣ��ɧɟɫɦɨɬɪɹ�
ɧɚ�ɩɪɢɦɟɧɟɧɢɟ�ɫɨɜɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
ɜ�ɝɟɦɨɫɬɚɡɢɨɥɨɝɢɢ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɜɢɞɢɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�ɩɨɢɫɤ�ɧɨɜɵɯ�
ɦɟɬɨɞɨɜ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ� ɫɨɛɵɬɢɣ� ɩɪɢ� ɊȺ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɜɹɡɤɨɫɬɶ� ɫɭɫɩɟɧɡɢɢ� ɷɪɢɬɪɨɰɢɬɨɜ� �ȼɋɗ�� ɭ�
ɛɨɥɶɧɵɯ� ɊȺ� ɧɚ� ɮɨɧɟ� ɩɪɢɦɟɧɟɧɢɹ� ɩɟɧɬɨɤɫɢɮɢɥɥɢɧɚ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�Ɉɛɫɥɟɞɨɜɚɧɵ� ɥɢɰɚ� ɫ� ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɦ� ɞɢɚɝɧɨɡɨɦ�
ɊȺ� �Q ���� ɢ� ɝɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ� �Q ����� Ʉɪɨɜɶ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ȼɋɗ�
ɡɚɛɢɪɚɥɢ�ɢɡ�ɤɭɛɢɬɚɥɶɧɨɣ�ɜɟɧɵ�ɫ������ɪɚɫɬɜɨɪɨɦ�ɰɢɬɪɚɬɚ�ɧɚɬɪɢɹ��Ⱦɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ȼɋɗ� ɩɨɥɭɱɚɥɢ� ɷɪɢɬɪɨɰɢɬɚɪɧɭɸ� ɦɚɫɫɭ�� ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɤɚɩɢɥɥɹɪɧɨɦ�ɜɢɫɤɨɡɢɦɟɬɪɟ��ɉɟɧɬɨɤɫɢɮɢɥɥɢɧ��Ɍɪɟɧɬɚɥ��
&Dɧɨɮɢ�ɚɜɟɧɬɢɫ��ɧɚɡɧɚɱɚɥɫɹ�ɩɭɬɟɦ�ɜɧɭɬɪɢɜɟɧɧɨɣ�ɢɧɮɭɡɢɢ�ɜ�ɬɟɱɟɧɢɟ�
���ɦɢɧ��ɜ�ɞɨɡɢɪɨɜɤɟ�����ɦɝ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɟɞɫɬɚɜɥɹɥɢ�ɜ�ɜɢɞɟ�ɫɪɟɞɧɟɝɨ�
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ� �Ɇ��� ɟɝɨ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ�
�6'��� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɩɨɦɨɳɢ�
ɩɪɨɝɪɚɦɦɵ� ©6WDWLVWLFD�ª� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ�
ɤɪɢɬɟɪɢɹ�Ɇɚɧɧ�ɍɢɬɧɢ��Ɋɟɡɭɥɶɬɚɬɵ��ȼɋɗ�ɜ�ɝɪɭɩɩɟ�ɪɚɜɧɹɥɚɫɶ�����������
ɦɉɚ�ɫ��ȼɋɗ�ɜ� ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɊȺ�ɞɨ�ɩɪɢɦɟɧɟɧɢɹ�ɩɟɧɬɨɤɫɢɮɢɥɥɢɧɚ�
ɫɨɫɬɚɜɢɥɚ� ���������� ɦɉɚ�ɫ�� ɇɚ� ɮɨɧɟ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɟɩɚɪɚɬɚ� ȼɋɗ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨ� ɫɧɢɡɢɥɚɫɶ� ɞɨ� ���������� ɦɉɚ�ɫ� �S ��������
ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ȼɋɗ� ɧɚ� ɮɨɧɟ� ɩɟɧɬɨɤɫɢɮɢɥɥɢɧɚ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɩɟɪɫɩɟɤɬɢɜɟ� ɟɝɨ� ɩɪɟɜɟɧɬɢɜɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɭ�
ɛɨɥɶɧɵɯ�ɊȺ��ɢɦɟɸɳɢɯ�ɝɟɦɨɪɟɨɥɨɝɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ�

9,6&26,7<�2)�6863(16,21�(5<7+52&<7(6�$7�3$7,(176�
:,7+�5+(80$72,'�$57+5,7,6�$)7(5�7+(5$3<�2)�
3(172;,3+<//,1,
'�6��%XEOLNRY��$�9��$QGULHQNR
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��9�$��/\FKHY
$OWDL�PHGLFDO�VWDWH�XQLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ�� 0RUWDOLW\� IURP� WKH� WURPERVLV� HYHQWV� DW� SDWLHQWV� ZLWK� WKH�
UKHXPDWRLG� DUWKULWLV� �5$�� UHPDLQV� VWHDGLO\� KLJK� GHVSLWH� DSSOLFDWLRQ� RI�
PRGHUQ�PHWKRGV�RI�HDUO\�GLDJQRVWLFV�DQG�WUHDWPHQW�LQ�D�JHPRVWDVLRORJ\��
,Q�WKLV�FRQQHFWLRQ�VHDUFK�RI�QHZ�PHWKRGV�RI�WKH�SUHYHQWLRQ�WKH�WURPERVLV�
HYHQWV� VHHPV� DFWXDO� DW� 5$��$LP�� 7R� VWXG\� WKH� YLVFRVLW\� RI� VXVSHQVLRQ�
HU\WKURF\WHV� �96(�� DW� VLFN� 5$� DJDLQVW� DSSOLFDWLRQ� RI� SHQWR[LSK\OOLQL��
0DWHULDOV� DQG�PHWKRGV�� 3HUVRQV�ZLWK� WKH� GRFXPHQWDU\� GLDJQRVLV� RI�5$�
�Q ���� DQG� JURXS� RI� FRQWURO� �Q ���� DUH� VXUYH\HG�� %ORRG� IRU� GH¿QLWLRQ�
RI�96(� WRRN� DZD\� IURP� D� YHQD�PHGLDQD� FXELWL� IURP� ����� VROXWLRQ� RI�
FLWUDWH� RI� VRGLXP�� )RU� GH¿QLWLRQ� RI�96(� UHFHLYHG� HULWURWVLWDUQ\�ZHLJKW��
5HVHDUFKHV� FRQGXFWHG� RQ� WKH� FDSLOODU\� YLVFRPHWHU�� 3HQWR[LSK\OOLQXP�
�7UHQWDO�� 6DQR¿�DYHQWLV�� ZDV� DSSRLQWHG� E\� LQWUDYHQRXV� LQIXVLRQ� ZLWKLQ�
��� PLQXWHV� LQ� D� GRVDJH� RI� ���� PLOOLJUDPV�� 5HVXOWV� UHSUHVHQWHG� LQ� WKH�
IRUP�RI�DQ�DULWKPHWLF�DYHUDJH�RI�YDOXH��0���LWV�VWDQGDUG�GHYLDWLRQ��6'���
6WDWLVWLFDO� GDWD� SURFHVVLQJ� FDUULHG� RXW� E\� PHDQV� RI� WKH� ©6WDWLVWLFD�ª�
SURJUDP� ZLWK� XVH� RI� QRQSDUDPHWULF� FULWHULRQ� 0DQQ�8LWQ\�5HVXOWV�96(�
LQ� JURXS� HTXDOHG� ���������� ɦɉɚ�ɫ�� 96(� LQ� JURXS� RI� VLFN� 5$� EHIRUH�
DSSOLFDWLRQ� SHQWR[LSK\OOLQL� PDGH� ���������� P3D�V��$JDLQVW� SUHSDUDWLRQ�
96(� DSSOLFDWLRQ� VWDWLVWLFDOO\� VLJQL¿FDQWO\� GHFUHDVHG� WR� ����������
P3D�V� �S �������� ɋRQFOXVLRQ�� 7KH� UHFHLYHG� FKDQJHV� RI� 96(� DJDLQVW�
SHQWR[LSK\OOLQL�WHVWLI\�WR�SURVSHFW�RI�LWV�SUHYHQWLYH�DSSOLFDWLRQ�IRU�WKH�VLFN�
5$�KDYLQJ�KDHPRUKHRORJLFDO�YLRODWLRQV�

ɊɈɅɖ�ȺɇɌɂɈɄɋɂȾȺɇɌɈȼ�ȼ�ɄɈɊɊȿɄɐɂɂ�ɋɂɇȾɊɈɆȺ�
ɗɇȾɈɌɈɄɋɂɄɈɁȺ�ɉɊɂ�ȽȿɆɈɊɊȺȽɂɑȿɋɄɈɃ�ɅɂɏɈɊȺȾɄȿ�
ɋ�ɉɈɑȿɑɇɕɆ�ɋɂɇȾɊɈɆɈɆ
ɘ�Ƚ��ɍɫɤɨɜɚ��ɇ�Ƚ��ɘɞɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ɏ�ɉɚɜɟɥɤɢɧɚ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ�Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɨɣ�ɥɢɯɨɪɚɞɤɨɣ�ɫ�ɩɨɱɟɱɧɵɦ�
ɫɢɧɞɪɨɦɨɦ��ȽɅɉɋ��ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ɇɨɪɞɨɜɢɹ�ɫɨɯɪɚɧɹɟɬɫɹ�ɧɚ�ɜɵɫɨɤɨɦ�
ɭɪɨɜɧɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ȽɅɉɋ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɹɠɟɥɵɦ� ɬɟɱɟɧɢɟɦ�

ɢ� ɜɵɫɨɤɨɣ� ɥɟɬɚɥɶɧɨɫɬɶɸ�� ȼɟɞɭɳɟɟ� ɦɟɫɬɨ� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɛɨɥɟɡɧɢ�
ɡɚɧɢɦɚɟɬ� ɢɧɬɨɤɫɢɤɚɰɢɨɧɧɵɣ� ɫɢɧɞɪɨɦ�� ɫɨɫɬɚɜɧɨɣ� ɱɚɫɬɶɸ� ɤɨɬɨɪɨɝɨ�
ɹɜɥɹɟɬɫɹ�ɷɧɞɨɝɟɧɧɚɹ�ɢɧɬɨɤɫɢɤɚɰɢɹ��ɗɂ���Ɉɞɧɢɦ�ɢɡ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɯ�
ɡɜɟɧɶɟɜ�ɟɟ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɚɤɬɢɜɚɰɢɹ�ɩɟɪɟɤɢɫɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ�
ɥɢɩɢɞɨɜ� �ɉɈɅ�� ɢ� ɢɫɬɨɳɟɧɢɟ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɡɚɳɢɬɵ� �ȺɈɁ���
ɇɟɫɦɨɬɪɹ�ɧɚ�ɦɧɨɝɨɱɢɫɥɟɧɧɨɫɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɣ��ɩɪɨɛɥɟɦɚ�ɤɨɪɪɟɤɰɢɢ�
ɗɂ� ɩɪɢ� ȽɅɉɋ� ɩɨɥɧɨɫɬɶɸ� ɧɟ� ɪɚɡɪɟɲɟɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɩɪɟɩɚɪɚɬɚ� ɫ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦ� ɷɮɮɟɤɬɨɦ� ±�
ɷɦɨɤɫɢɩɢɧɚ� ɧɚ� ɷɧɞɨɝɟɧɧɭɸ� ɢɧɬɨɤɫɢɤɚɰɢɸ� ɩɪɢ� ȽɅɉɋ�Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ�Ɉɛɫɥɟɞɨɜɚɧɵ� ��� ɛɨɥɶɧɵɯ�ȽɅɉɋ� ɫɪɟɞɧɟɬɹɠɟɥɨɝɨ� ɬɟɱɟɧɢɹ��
��±��� ɥɟɬ�� Ƚɪɭɩɩɚ� ɫɪɚɜɧɟɧɢɹ� ���� ɩɚɰɢɟɧɬɨɜ�� ɩɨɥɭɱɚɥɚ� ɛɚɡɢɫɧɭɸ�
ɬɟɪɚɩɢɸ��Ɉɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�����ɛɨɥɶɧɵɯ��ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɤ�ɛɚɡɢɫɧɨɦɭ�
ɥɟɱɟɧɢɸ� ɧɚɡɧɚɱɚɥɢ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɣ� ɩɪɟɩɚɪɚɬ� ɷɦɨɤɫɢɩɢɧ� ����
±� ����� ɦɥ� ɜɧɭɬɪɢɜɟɧɧɨ� ɤɚɩɟɥɶɧɨ� ɜ� ���� ɦɥ� ����� ɪɚɫɬɜɨɪɚ� ɯɥɨɪɢɞɚ�
ɧɚɬɪɢɹ�� �� ɪɚɡ� ɜ� ɫɭɬɤɢ�� �� ɫɭɬɨɤ��� Ɉɛɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɜ�
ɩɟɪɢɨɞɚɯ� ɨɥɢɝɭɪɢɢ� ɢ� ɪɚɧɧɟɣ� ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ�� ɂɡ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɢɡɭɱɚɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ���
ɋɨɫɬɨɹɧɢɟ� ȺɈɁ� ɨɰɟɧɢɜɚɥɢ� ɩɨ� ɚɤɬɢɜɧɨɫɬɢ� ɤɚɬɚɥɚɡɵ� ɩɥɚɡɦɵ� �Ʉɩɥ��
ɢ� ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ� �ɋɈȾ��� Ɉɛɳɭɸ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɚɥɶɛɭɦɢɧɚ�
�ɈɄȺ��ɢ�ɷɮɮɟɤɬɢɜɧɭɸ�ɤɨɧɰɟɧɬɪɚɰɢɸ�ɚɥɶɛɭɦɢɧɚ��ɗɄȺ��ɢɫɫɥɟɞɨɜɚɥɢ�
ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ� ɫ� ɩɨɦɨɳɶɸ� ɧɚɛɨɪɚ� ɪɟɚɤɬɢɜɨɜ� ©Ɂɨɧɞ�
ɚɥɶɛɭɦɢɧª�� ɉɨ� ɧɢɦ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɫɜɹɡɵɜɚɸɳɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ�
ɚɥɶɛɭɦɢɧɚ� �ɋɋȺ��Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɟɪɢɨɞ� ɨɥɢɝɭɪɢɢ� ɭɪɨɜɟɧɶ� ɆȾȺ�
ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ɩɪɟɜɵɲɚɥ� ɤɨɧɬɪɨɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜ� ���� ɪɚɡɚ��
ɜ� ɮɚɡɭ� ɪɚɧɧɟɣ� ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ� ±� ɜ� ���� ɪɚɡɚ�� Ƚɢɩɟɪɚɤɬɢɜɧɨɫɬɶ�
ɩɪɨɰɟɫɫɨɜ� ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɜɟɞɭɳɢɯ�
ɩɨɜɪɟɠɞɚɸɳɢɯ� ɮɚɤɬɨɪɨɜ� ɩɪɢ� ȽɅɉɋ�� ȼɤɥɸɱɟɧɢɟ� ɜ� ɬɟɪɚɩɢɸ�
ɷɦɨɤɫɢɩɢɧɚ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɫɧɢɠɟɧɢɸ�ɆȾȺ� ɩɥɚɡɦɵ� ɜ� ���� ɪɚɡɚ� ɩɨ�
ɨɬɧɨɲɟɧɢɸ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ�� ɉɚɪɚɥɥɟɥɶɧɨ� ɚɤɬɢɜɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ�
ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ� ɩɪɢ� ɯɚɧɬɚɜɢɪɭɫɧɨɣ� ɢɧɮɟɤɰɢɢ� ɧɚɦɢ� ɜɵɹɜɥɟɧɨ�
ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ɤɥɸɱɟɜɵɯ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ� ɮɟɪɦɟɧɬɨɜ�
±� ɤɚɬɚɥɚɡɵ� ɢ� ɋɈȾ�� Ⱥɤɬɢɜɧɨɫɬɶ� Ʉɩɥ� ɤɪɨɜɢ� ɜ� ɩɟɪɢɨɞɟ� ɨɥɢɝɭɪɢɢ�
ɛɵɥɚ� ɧɢɠɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɡɞɨɪɨɜɵɯ� ɥɢɰ� ɜ� �� ɪɚɡɚ�� ɤ� ɩɟɪɢɨɞɭ� ɪɚɧɧɟɣ�
ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ� ±� ɜ� ���� ɪɚɡɚ�� Ⱥɤɬɢɜɧɨɫɬɶ� ɋɈȾ� ɜ� ɨɥɢɝɭɪɢɱɟɫɤɢɣ�
ɩɟɪɢɨɞ�ɧɟ�ɨɬɥɢɱɚɥɚɫɶ�ɨɬ�ɩɨɤɚɡɚɬɟɥɟɣ�ɡɞɨɪɨɜɵɯ�ɥɢɰ��ɧɨ�ɜ�ɮɚɡɭ�ɪɚɧɧɟɣ�
ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ� ɧɚɛɥɸɞɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɞɚɧɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�
ɞɨ� ���������� ɟɞ�� ɚɤɬ�� ɉɨɫɥɟ� ɩɪɢɦɟɧɟɧɢɹ� ɷɦɨɤɫɢɩɢɧɚ� ɨɬɦɟɱɚɥɫɹ�
ɪɨɫɬ� ɚɤɬɢɜɧɨɫɬɢ� Ʉɩɥ� ɜ� ���� ɪɚɡɚ�� ɋɈȾ� ±� ɜ� ���� ɪɚɡɚ�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ�
ɩɪɨɞɭɤɬɵ� ɉɈɅ� ɫɜɹɡɵɜɚɸɬɫɹ� ɚɥɶɛɭɦɢɧɨɦ� ɫɵɜɨɪɨɬɤɢ� ɤɪɨɜɢ�� ɬɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɟɝɨ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɨɞɢɧ� ɢɡ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ�
ɮɚɤɬɨɪɨɜ�� ɥɢɦɢɬɢɪɭɸɳɢɯ� ɩɟɪɟɤɢɫɧɵɟ� ɩɪɨɰɟɫɫɵ�� ɍɪɨɜɟɧɶ� ɈɄȺ�
ɜɟɫɶ�ɩɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɹ�ɛɵɥ� ɫɧɢɠɟɧ��Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ�ɩɪɢɦɟɧɟɧɢɟ�
ɷɦɨɤɫɢɩɢɧɚ� ɩɪɢɜɨɞɢɥɨ� ɤ� ɟɟ� ɧɨɪɦɚɥɢɡɚɰɢɢ�� Ɉɞɧɚɤɨ� ɬɪɚɧɫɩɨɪɬɧɚɹ�
ɮɭɧɤɰɢɹ�ɚɥɶɛɭɦɢɧɚ�ɡɚɜɢɫɢɬ�ɧɟ�ɫɬɨɥɶɤɨ�ɨɬ�ɟɝɨ�ɭɪɨɜɧɹ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��
ɫɤɨɥɶɤɨ�ɨɬ�ɫɬɪɭɤɬɭɪɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ��ɬ��ɟ��ɫɩɨɫɨɛɧɨɫɬɢ�ɫɜɹɡɵɜɚɬɶ�
ɬɨɤɫɢɧɵ��� ɨɩɪɟɞɟɥɹɟɦɵɯ� ɩɨ�ɗɄȺ�� ɤɨɬɨɪɚɹ� ɜɟɫɶ� ɩɟɪɢɨɞ� ɧɚɛɥɸɞɟɧɢɹ�
ɛɵɥɚ� ɫɧɢɠɟɧɧɨɣ� ɜ� ����� ɢ� ����� ɪɚɡɚ� ±� ����������� ɢ� ����������� ɝ�ɥ��
Ʉɨɦɩɥɟɤɫɧɚɹ� ɬɟɪɚɩɢɹ� ɫ� ɷɦɨɤɫɢɩɢɧɨɦ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ� ɩɨɜɵɲɟɧɢɸ�
ɗɄȺ�ɞɨ������������ɝ�ɥ��ɋɋȺ�ɜɟɫɶ�ɩɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɹ�ɧɚ�ɮɨɧɟ�ɛɚɡɢɫɧɨɣ�
ɬɟɪɚɩɢɢ� ɛɵɥɚ� ɧɢɡɤɨɣ�� ȼɤɥɸɱɟɧɢɟ� ɜ� ɬɟɪɚɩɢɸ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ�
ɩɪɟɩɚɪɚɬɚ� ɩɪɢɜɨɞɢɥɨ� ɤ� ɩɨɜɵɲɟɧɢɸ� ɟɟ� ɭɪɨɜɧɹ� ɞɨ� �������������
ȼɵɜɨɞɵ�� ɂɧɮɟɤɰɢɨɧɧɵɣ� ɩɪɨɰɟɫɫ� ɩɪɢ� ȽɅɉɋ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɪɚɡɜɢɬɢɟɦ�ɜɵɪɚɠɟɧɧɨɝɨ�ɫɢɧɞɪɨɦɚ�ɷɧɞɨɝɟɧɧɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ��ɤɨɬɨɪɵɣ�
ɨɛɭɫɥɨɜɥɟɧ� ɚɤɬɢɜɚɰɢɟɣ�ɩɪɨɰɟɫɫɨɜ�ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ��
ɫɧɢɠɟɧɢɟɦ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɡɚɳɢɬɵ�ɨɪɝɚɧɢɡɦɚ�ɢ�ɞɟɬɨɤɫɢɤɚɰɢɨɧɧɵɯ�
ɫɜɨɣɫɬɜ� ɚɥɶɛɭɦɢɧɚ�� ɍɤɚɡɚɧɧɵɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɧɚ� ɮɨɧɟ�
ɛɚɡɢɫɧɨɣ� ɬɟɪɚɩɢɢ� ɫɨɯɪɚɧɹɸɬɫɹ� ɜ� ɮɚɡɭ� ɪɚɧɧɟɣ� ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ��
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɷɦɨɤɫɢɩɢɧɚ� ɭɦɟɧɶɲɚɟɬ� ɫɬɟɩɟɧɶ�
ɜɵɪɚɠɟɧɧɨɫɬɢ�ɷɧɞɨɝɟɧɧɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ�

7+(�52/(�2)�$17,2;,'$176�,1�&255(&7,1*�7+(�
6<1'520(�2)�(1'272;(0,$�,1�+(0255+$*,&�)(9(5�
:,7+�5(1$/�6<1'520(
-�*��8VNRYD��1�*��<XGLQD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��9�)��3DYHONLQD
2JDUHY�0RUGRYLD�6WDWH�8QLYHUVLW\��6DUDQVN��5XVVLD

,QWURGXFWLRQ�� 7KH� LQFLGHQFH� RI� KHPRUUKDJLF� IHYHU� ZLWK� UHQDO� V\QGURPH�
�+)56�� LQ� WKH� 5HSXEOLF� RI� 0RUGRYLD� UHPDLQV� KLJK�� 5HOHYDQFH� +)56�
GH¿QHG� VHYHUH� DQG� KLJK� IDWDOLW\�� /HDGLQJ� UROH� LQ� WKH� SDWKRJHQHVLV� RI�
WKH� GLVHDVH� WDNHV� LQWR[LFDWLRQ� V\QGURPH�� SDUW� RI� ZKLFK� LV� HQGRJHQRXV�
LQWR[LFDWLRQ��(,���2QH�RI�WKH�SDWKRJHQHWLF�PHFKDQLVPV�RI�LWV�IRUPDWLRQ�LV�
WKH�DFWLYDWLRQ�RI�OLSLG�SHUR[LGDWLRQ��/32��DQG�WKH�GHSOHWLRQ�RI�DQWLR[LGDQW�
V\VWHP��$26���'HVSLWH�QXPHURXV� UHFRPPHQGDWLRQV��SUREOHP�FRUUHFWLRQ�
(,� LQ� +)56� IXOO\� UHVROYHG�� $LP�� 6WXG\� RI� WKH� LQÀXHQFH� RI� WKH� GUXJ�
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ZLWK� DQ� DQWLR[LGDQW� HIIHFW� í� HPR[LSLQH� RQ� HQGRJHQRXV� LQWR[LFDWLRQ� LQ�
+)56�0DWHULDOV�DQG�PHWKRGV�:H�H[DPLQHG����SDWLHQWV�ZLWK�PRGHUDWHO\�
VHYHUH� +)56�� ������ \HDUV�� &RPSDULVRQ� JURXS� ���� SDWLHQWV�� UHFHLYHG�
EDVLF� WKHUDS\�� 7KH� VWXG\� JURXS� ���� SDWLHQWV� �� LQ� DGGLWLRQ� WR� WKH� EDVLF�
WUHDWPHQW�DGPLQLVWHUHG�DQWLR[LGDQW�SUHSDUDWLRQ�HPRNVLSLQ�����í������PO�
LQWUDYHQRXVO\� LQ�����PO������VRGLXP�FKORULGH�VROXWLRQ���� WLPH�D�GD\����
GD\V���7KH�VXUYH\�ZDV�FDUULHG�RXW�LQ�SHULRGV�RI�ROLJXULD�DQG�HDUO\�UHFRYHU\��
2I�ODERUDWRU\�SDUDPHWHUV�VWXGLHG�WKH�FRQWHQW�RI�PDORQGLDOGHK\GH��0'$���
$2'� FRQGLWLRQ� RI� FDWDODVH� DFWLYLW\�ZDV� DVVHVVHG� E\� SODVPD� �&3/�� DQG�
VXSHUR[LGH� GLVPXWDVH� �62'��� 7RWDO� DOEXPLQ� FRQFHQWUDWLRQ� �7$&�� DQG�
WKH�HIIHFWLYH�FRQFHQWUDWLRQ�RI�DOEXPLQ��(&$��ZDV� LQYHVWLJDWHG�E\�XVLQJ�
D� ÀXRUHVFHQW� UHDJHQW� NLW� ©=RQG�DOEXPLQª�� 7KHUHRQ� FDOFXODWHG� ELQGLQJ�
FDSDFLW\� RI� DOEXPLQ� �66$��� 5HVXOWV�� 'XULQJ� ROLJXULD�0'$� OHYHO� LQ� WKH�
FRQWURO�JURXS�H[FHHGHG�WKH�FRQWURO�YDOXHV�E\�����WLPHV�LQ�WKH�HDUO\�UHFRYHU\�
SKDVH�í�����WLPHV��+\SHUDFWLYLW\�RI�OLSLG�SHUR[LGDWLRQ�LV�RQH�RI�WKH�OHDGLQJ�
GDPDJLQJ� IDFWRUV� LQ�+)56�� ,QFOXVLRQ� LQ� HPR[LSLQH� WKHUDS\� FRQWULEXWHG�
WR� WKH� GHFOLQH� RI� SODVPD� 0'$� LQ� ���� WLPHV� LQ� FRPSDULVRQ� ZLWK� WKH�
FRPSDULVRQ�JURXS��3DUDOOHO�DFWLYDWLRQ�RI�OLSLG�SHUR[LGDWLRQ�LQ�KDQWDYLUXV�
LQIHFWLRQ�ZH�VKRZHG�D�UHGXFWLRQ�LQ�WKH�DFWLYLW\�RI�NH\�DQWLR[LGDQW�HQ]\PHV�
í�FDWDODVH�DQG�62'��$FWLYLW\�&3/�EORRG�ROLJXULD�SHULRG�ZDV�ORZHU�WKDQ�
LQ�KHDOWK\�LQGLYLGXDOV���WLPHV�WR�WKH�SHULRG�RI�HDUO\�UHFRYHU\�í�����WLPHV��
62'�DFWLYLW\�LQ�WKH�ROLJXULF�SHULRG�GLG�QRW�GLIIHU�IURP�KHDOWK\�LQGLYLGXDOV��
EXW�LQ�WKH�HDUO\�UHFRYHU\�SKDVH�RI�WKH�REVHUYHG�GHFUHDVH�LQ�WKLV�LQGLFDWRU�
WR� ���������� XQLWV�� DFW�� $IWHU� DSSO\LQJ� HPR[LSLQH� PDUNHG� LQFUHDVH� LQ�
DFWLYLW\� LQ� WKH� &3/� ���� WLPHV� 62'� í� ���� WLPHV�� ,W� LV� NQRZQ� WKDW� OLSLG�
SHUR[LGDWLRQ�SURGXFWV�ELQG�VHUXP�DOEXPLQ��WKXV�LW�FDQ�EH�UHJDUGHG�DV�RQH�
RI�WKH�DQWLR[LGDQW�IDFWRUV�OLPLWLQJ�SHUR[LGH�SURFHVVHV��/HYHO�2.$�HQWLUH�
SHULRG�RI�REVHUYDWLRQ�ZDV�UHGXFHG��$GGLWLRQDO�DSSOLFDWLRQ�HPR[LSLQH�OHG�
WR� LWV� QRUPDOL]DWLRQ�� +RZHYHU�� DOEXPLQ� WUDQVSRUW� IXQFWLRQ� GHSHQGV� QRW�
RQO\� RQ� LWV� OHYHO� LQ� WKH� EORRG� SODVPD�� EXW� RQ� VWUXFWXUDO� FKDUDFWHULVWLFV�
�LH��WKH�DELOLW\�WR�ELQG�WR[LQV���LGHQWL¿HG�E\�WKH�(&$��ZKLFK�LV�WKH�ZKROH�
REVHUYDWLRQ�SHULRG�ZDV�UHGXFHG�WR������DQG������WLPHV�í����DQG���������
�����������J�O��&RPELQHG�WKHUDS\�ZLWK�HPRNVLSLQRP�HQKDQFHG�WKH�(&$�
WR������������J�O��3$6�HQWLUH�SHULRG�RI�REVHUYDWLRQ�ZLWK�EDVLF�WKHUDS\�ZDV�
ORZ�� ,QFOXVLRQ� LQ� WKH�DQWLR[LGDQW�GUXJ� WKHUDS\� UHVXOWHG� LQ�DQ� LQFUHDVH� LQ�
LWV�OHYHO�WR��������������&RQFOXVLRQ��,QIHFWLRXV�SURFHVV�LV�DFFRPSDQLHG�
E\�WKH�GHYHORSPHQW� LQ�+)56�H[SUHVVHG�HQGRJHQRXV�LQWR[LFDWLRQ��ZKLFK�
LV�FDXVHG�E\�DFWLYDWLRQ�RI�OLSLG�SHUR[LGDWLRQ��UHGXFHG�DQWLR[LGDQW�GHIHQVH�
DQG�GHWR[L¿FDWLRQ�SURSHUWLHV�RI� DOEXPLQ��7KHVH�SDWKRORJLFDO� FKDQJHV� LQ�
WKH�EDVLF� WKHUDS\�SHUVLVW� LQ�HDUO\� UHFRYHU\�SKDVH��$GGLWLRQDO�DSSOLFDWLRQ�
HPR[LSLQH�UHGXFHV�WKH�VHYHULW\�RI�HQGRJHQRXV�LQWR[LFDWLRQ�

ɉȺɌɈȽȿɇȿɌɂɑȿɋɄɈȿ�ɁɇȺɑȿɇɂȿ�ɉɊɈɐȿɋɋɈȼ�
ɅɂɉɈɉȿɊɈɄɋɂȾȺɐɂɂ�ɉɊɂ�ɈɋɌɊɕɏ�Ʉɂɒȿɑɇɕɏ�
ɂɇɎȿɄɐɂəɏ
ȿ�ɂ��Ȼɨɪɢɫɤɢɧɚ��ȼ�Ɏ��ɉɚɜɟɥɤɢɧɚ��ɘ�Ƚ��ɍɫɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ɋ�Ɂ�Ⱥɥɶɦɹɲɟɜɚ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ��Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɪɚɡɜɢɬɢɢ�ɛɚɤɬɟɪɢɚɥɶɧɵɯ�ɤɢɲɟɱɧɵɯ�ɢɧɮɟɤɰɢɣ�ɜɟɞɭɳɢɦɢ�
ɹɜɥɹɸɬɫɹ� ɢɧɬɨɤɫɢɤɚɰɢɨɧɧɵɣ� ɢ� ɝɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɶɧɵɣ� ɫɢɧɞɪɨɦɵ��
ɉɚɬɨɝɟɧɟɡ� ɫɚɥɶɦɨɧɟɥɥɟɡɧɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɢ� ɫɜɹɡɵɜɚɸɬ�� ɩɪɟɠɞɟ�
ɜɫɟɝɨ�� ɫ� ɷɧɞɨɬɨɤɫɢɧɨɦ�ɥɢɩɨɩɨɥɢɫɚɯɚɪɢɞɧɨɣ�ɩɪɢɪɨɞɵ��ɜɵɡɵɜɚɸɳɢɦ�
ɪɚɡɥɢɱɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɝɨɦɟɨɫɬɚɡɚ�� ȼɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ�
ɢ� ɪɚɡɜɢɬɢɢ� ɷɧɞɨɝɟɧɧɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɢ� ɩɪɢ� ɫɚɥɶɦɨɧɟɥɥɟɡɟ�
ɢɝɪɚɟɬ� ɚɤɬɢɜɚɰɢɹ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� �ɉɈɅ���
ɩɪɨɬɟɤɚɸɳɟɝɨ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɜ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɦɛɪɚɧɚɯ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ�ɩɪɨɰɟɫɫɨɜ�
ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ� ɩɪɢ� ɫɚɥɶɦɨɧɟɥɥɟɡɟ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɟɪɢɨɞɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɟɞɟɧɵ� ɧɚ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɛɚɡɟ� ɤɚɮɟɞɪɵ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɛɨɥɟɡɧɟɣ� ɎȽɍɁ� ɊɆ�
©Ɋɟɫɩɭɛɥɢɤɚɧɫɤɚɹ�ɢɧɮɟɤɰɢɨɧɧɚɹ�ɤɥɢɧɢɱɟɫɤɚɹ�ɛɨɥɶɧɢɰɚª�ɝ��ɋɚɪɚɧɫɤɚ��
Ɉɛɫɥɟɞɨɜɚɧɨ� ��� ɛɨɥɶɧɵɯ� ɫɚɥɶɦɨɧɟɥɥɟɡɨɦ�� ɫɪɟɞɧɟɬɹɠɟɥɨɣ� ɮɨɪɦɵ��
ɝɚɫɬɪɨɷɧɬɟɪɢɬɢɱɟɫɤɢɦ� ɜɚɪɢɚɧɬɨɦ�� ɜɵɡɜɚɧɧɵɦ� 6DOPRQHOOD� HQWHULWLGLV��
������ ɥɟɬ�� Ɉɛɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɪɚɡɝɚɪ� ɛɨɥɟɡɧɢ� ɢ� ɩɟɪɢɨɞ�
ɪɚɧɧɟɣ�ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ������ɢ������ɞɧɢ�ɛɨɥɟɡɧɢ���ɂɡ�ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɢɡɭɱɚɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɩɟɪɜɢɱɧɵɯ� ɢ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ�
ɩɪɨɞɭɤɬɨɜ� ɉɈɅ�� ɞɢɟɧɨɜɵɯ� ɤɨɧɴɸɝɚɬɨɜ� ɢ� ɤɟɬɨɧɨɜ� �ȾɄɨ��� �ȾɄɟ���
ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ�ɩɥɚɡɦɵ��ɆȾȺɩɥ��ɢ�ɷɪɢɬɪɨɰɢɬɨɜ��ɆȾȺɷɪ���
ɋɨɫɬɨɹɧɢɟ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɡɚɳɢɬɵ��ȺɈɁ��ɨɰɟɧɢɜɚɥɢ�ɩɨ�ɚɤɬɢɜɧɨɫɬɢ�
ɤɚɬɚɥɚɡɵ�ɩɥɚɡɦɵ�ɢ�ɷɪɢɬɪɨɰɢɬɨɜ��Ʉɩɥ����Ʉɷɪ��ɢ�ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ�
�ɋɈȾ���Ⱦɥɹ�ɤɨɧɬɪɨɥɹ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɢɫɫɥɟɞɨɜɚɥɢ�ɝɪɭɩɩɭ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ� ɥɢɰ� ���� ɱɟɥɨɜɟɤ��� ɫɨɩɨɫɬɚɜɢɦɵɯ� ɩɨ� ɩɨɥɭ� ɢ�
ɜɨɡɪɚɫɬɭ��Ɋɟɡɭɥɶɬɚɬɵ�ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɨɡɪɨɫ�ɢɧɬɟɪɟɫ�

ɤ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ� ɉɈɅ�� ɤɚɤ� ɦɟɯɚɧɢɡɦɭ�� ɢɝɪɚɸɳɟɦɭ� ɛɨɥɶɲɭɸ� ɪɨɥɶ�
ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɤɢɲɟɱɧɵɯ� ɢɧɮɟɤɰɢɣ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɩɟɪɢɨɞɟ�
ɪɚɡɝɚɪɚ� ɭɪɨɜɟɧɶ� ȾɄɨ� ɛɵɥ� ɩɨɜɵɲɟɧ� ɞɨ� ���������� ɟɞ�ɦɥ�� ɤ� ɩɟɪɢɨɞɭ�
ɪɚɧɧɟɣ�ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ�ɨɧ�ɜɨɡɪɚɫɬɚɥ�ɞɨ�����������ɟɞ�ɦɥ��ɪ���������
ɋɨɞɟɪɠɚɧɢɟ� ȾɄɟ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɩɟɪɢɨɞɚ� ɧɚɛɥɸɞɟɧɢɹ� ɛɵɥɨ�
ɜɵɫɨɤɢɦ��ɫɨɫɬɚɜɥɹɹ�����������ɢ������������ɟɞ�ɦɥ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ȼ�
ɪɚɡɝɚɪ�ɛɨɥɟɡɧɢ�ɭɪɨɜɟɧɶ�ɆȾȺɩɥ�ɛɵɥ�ɩɨɜɵɲɟɧ�ɢ�ɫɨɫɬɚɜɢɥ�����������
ɦɤɦɨɥɶ�ɥ�� ɤ� ɩɟɪɢɨɞɭ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɜɵɡɞɨɪɨɜɥɟɧɢɹ� ±� ����������
ɦɤɦɨɥɶ�ɥ� �ɪ��������� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɫɨɯɪɚɧɟɧɢɢ� ɜɵɫɨɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɩɪɨɰɟɫɫɨɜ� ɉɈɅ� ɜ� ɩɟɪɢɨɞ� ɪɚɧɧɟɣ� ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ��
ɍɪɨɜɟɧɶ�ɆȾȺɷɪ� ɬɚɤɠɟ� ɛɵɥ� ɜɵɫɨɤɢɦ�ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɩɟɪɢɨɞɚ�
ɧɚɛɥɸɞɟɧɢɹ� ±� ����������� ɢ� ����������� ɦɤɦɨɥɶ�ɥ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
Ɇɨɠɧɨ� ɩɨɥɚɝɚɬɶ�� ɱɬɨ� ɢɡɛɵɬɨɱɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ�
ɩɪɨɞɭɤɬɨɜ�ɉɈɅ�ɨɤɚɡɵɜɚɟɬ�ɰɢɬɨɬɨɤɫɢɱɟɫɤɨɟ��ɦɟɦɛɪɚɧɨɞɟɫɬɪɭɤɬɢɜɧɨɟ�
ɢ� ɢɦɦɭɧɨɫɭɩɪɟɫɫɢɜɧɨɟ� ɞɟɣɫɬɜɢɟ�� ɫɩɨɫɨɛɫɬɜɭɹ� ɞɟɫɬɪɭɤɰɢɢ� ɢ�
ɞɟɫɬɚɛɢɥɢɡɚɰɢɢ� ɮɨɫɮɨɥɢɩɢɞɨɜ� ɦɟɦɛɪɚɧ� ɤɥɟɬɨɤ� ɢ� ɫɭɛɤɥɟɬɨɱɧɵɯ�
ɨɪɝɚɧɟɥɥ��ɱɬɨ�ɜɟɞɟɬ�ɤ�ɪɚɡɜɢɬɢɸ�ɷɧɞɨɝɟɧɧɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ��ɧɚɪɭɲɟɧɢɹɦ�
ɜ� ɢɦɦɭɧɧɨɦ� ɫɬɚɬɭɫɟ�� ɧɟɨɛɪɚɬɢɦɨɣ� ɢɧɚɤɬɢɜɚɰɢɢ� ɮɟɪɦɟɧɬɨɜ� ɢ� ɜ�
ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�±�ɤ�ɝɢɛɟɥɢ�ɤɥɟɬɨɤ��ɂɡɛɵɬɨɱɧɚɹ�ɚɤɬɢɜɚɰɢɹ�ɩɪɨɰɟɫɫɨɜ�
ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ�ɩɪɢ�ɫɚɥɶɦɨɧɟɥɥɟɡɟ�ɩɪɨɬɟɤɚɥɚ�ɧɚ�ɮɨɧɟ�ɫɧɢɠɟɧɢɹ�
ȺɈɁ� ɨɪɝɚɧɢɡɦɚ�� ɨ� ɱɟɦ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɚ� ɧɢɡɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɤɥɸɱɟɜɵɯ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ� ɮɟɪɦɟɧɬɨɜ�� Ⱥɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɚɡɵ�
ɩɥɚɡɦɵ� ɛɵɥɚ� ɫɧɢɠɟɧɚ� ɤɚɤ� ɜ� ɧɚɱɚɥɟ�� ɬɚɤ� ɢ� ɜ� ɤɨɧɰɟ� ɧɚɛɥɸɞɟɧɢɹ��
ɫɨɫɬɚɜɥɹɹ� ���������� ɢ� ���������� ɦɤɤɚɬ�ɥ�� Ⱥɧɚɥɨɝɢɱɧɚɹ� ɞɢɧɚɦɢɤɚ�
ɜɵɹɜɥɟɧɚ� ɜ� ɩɨɤɚɡɚɬɟɥɹɯ� Ʉɷɪ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ� ɫɧɢɠɟɧɵ� ɜ� ����� ɢ� �����
ɪɚɡɚ�� Ⱥɤɬɢɜɧɨɫɬɶ� ɋɈȾ� ɜ� ɩɟɪɜɵɟ� �±�� ɞɧɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɟɜɵɲɚɥɚ�
ɩɨɤɚɡɚɬɟɥɢ�ɤɨɧɬɪɨɥɹ�ɢ�ɫɨɫɬɚɜɥɹɥɚ�����������ɟɞ��ɚɤɬ��Ɉɞɧɚɤɨ�ɤ�ɩɟɪɢɨɞɭ�
ɤɥɢɧɢɱɟɫɤɨɝɨ�ɜɵɡɞɨɪɨɜɥɟɧɢɹ�ɚɤɬɢɜɧɨɫɬɶ�ɮɟɪɦɟɧɬɚ�ɪɟɡɤɨ�ɫɧɢɠɚɥɚɫɶ�
ɢ�ɛɵɥɚ�ɧɢɠɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɜ�����ɪɚɡɚ��ɫɨɫɬɚɜɥɹɹ�����������
ɟɞ��ɚɤɬ��ȼɵɜɨɞɵ��Ʉ�ɦɨɦɟɧɬɭ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɜɵɡɞɨɪɨɜɥɟɧɢɹ�ɫɨɯɪɚɧɹɟɬɫɹ�
ɜɵɪɚɠɟɧɧɚɹ� ɚɤɬɢɜɚɰɢɹ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɢ� ɞɟɮɢɰɢɬ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɡɚɳɢɬɵ�� ɱɬɨ� ɦɨɠɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɡɚɬɹɠɧɨɦɭ�
ɬɟɱɟɧɢɸ� ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɪɢ� ɫɚɥɶɦɨɧɟɥɥɟɡɟ� ɢ� ɬɪɟɛɭɟɬ�
ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ� ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɫ�
ɩɨɦɨɳɶɸ� ɷɤɡɨɝɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɟ�
ɞɟɣɫɬɜɢɟ�

3$7+2*(1(7,&�6,*1,),&$1&(�2)�/,3,'�3(52;,'$7,21�
,1�$&87(�,17(67,1$/�,1)(&7,216
+�,��%RULVNLQD��9�)��3DYHONLQD��-�*��8VNRYD
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��5�=��$OP\DVKHYD
2JDUHY�0RUGRYLD�6WDWH�8QLYHUVLW\��6DUDQVN��5XVVLD

,QWURGXFWLRQ�� ,Q� WKH� GHYHORSPHQW� RI� EDFWHULDO� LQWHVWLQDO� LQIHFWLRQV� DUH�
WKH� OHDGLQJ� LQWR[LFDWLRQ� DQG� JDVWURLQWHVWLQDO� V\QGURPHV�� 3DWKRJHQHVLV�
RI� 6DOPRQHOOD� SRLVRQLQJ� DVVRFLDWHG� SULPDULO\� ZLWK� HQGRWR[LQ�
OLSRSRO\VDFFKDULGH� QDWXUH�� FDXVLQJ� YDULRXV� GLVWXUEDQFHV� RI� KRPHRVWDVLV��
,PSRUWDQW� UROH� LQ� WKH� RFFXUUHQFH� DQG� GHYHORSPHQW� RI� HQGRJHQRXV�
LQWR[LFDWLRQ� LQ� VDOPRQHOORVLV� SOD\V� DFWLYDWLRQ� RI� OLSLG� SHUR[LGDWLRQ�
�/32��� ÀRZLQJ� PDLQO\� LQ� ELRORJLFDO� PHPEUDQHV�$LP�,QYHVWLJDWLRQ� RI�
SDWKRJHQHWLF� VLJQL¿FDQFH� RI� OLSLG� SHUR[LGDWLRQ� LQ� VDOPRQHOORVLV� GHSHQG�
RQ� WKH� GLVHDVH�� 0DWHULDOV� DQG� PHWKRGV�5HVHDUFK� FRQGXFWHG� DW� FOLQLFDO�
GHSDUWPHQW� RI� LQIHFWLRXV� GLVHDVHV� )*8=� 50� ©5HSXEOLFDQ� ,QIHFWLRXV�
&OLQLFDO�+RVSLWDOª�6DUDQVN�����SDWLHQWV�ZLWK�VDOPRQHOORVLV��PRGHUDWH�IRUPV�
JDVWURHQWHULWLFKHVNLP�RQH�FDXVHG�E\�6DOPRQHOOD�HQWHULWLGLV����í���\HDUV��
7KH�VXUYH\�ZDV�FRQGXFWHG�LQ�WKH�PLGVW�RI�LOOQHVV�DQG�HDUO\�UHFRYHU\�SHULRG�
�����DQG������GD\V�RI� LOOQHVV���2I� ODERUDWRU\�SDUDPHWHUV�VWXGLHG�FRQWHQW�
RI� SULPDU\� DQG� LQWHUPHGLDWH� SURGXFWV� RI� OLSLG� SHUR[LGDWLRQ�� FRQMXJDWHG�
GLHQH� DQG� NHWRQHV� �9&7�� �RUGHU��� SODVPD� PDORQGLDOGHK\GH� �0'$SO��
DQG� HU\WKURF\WHV� �0'$HU��� 6WDWH� RI� WKH� DQWLR[LGDQW� V\VWHP� �$26��ZDV�
HYDOXDWHG� E\� WKH� FDWDODVH� DFWLYLW\� RI� SODVPD� DQG� HU\WKURF\WHV� �/&3���
�&$5(��DQG�VXSHUR[LGH�GLVPXWDVH��62'���)RU�PRQLWRULQJ�RI� ODERUDWRU\�
SDUDPHWHUV�VWXGLHG�D�JURXS�RI�KHDOWK\�SHUVRQV�����SHUVRQV���PDWFKHG�E\�
VH[� DQG� DJH�5HVXOWV�,Q� UHFHQW� \HDUV�� FRQVLGHUDEOH� LQWHUHVW� LQ� VWXGLHV� RI�
OLSLG� SHUR[LGDWLRQ� DV� D� PHFKDQLVP� SOD\V� D� UROH� LQ� WKH� SDWKRJHQHVLV� RI�
LQWHVWLQDO� LQIHFWLRQV��)RXQG�WKDW� LQ� WKH�SHULRG�RI�KLJK�OHYHO�RI�5&'�ZDV�
UDLVHG�WR�����������8�PO��WR�WKH�SHULRG�RI�HDUO\�FRQYDOHVFHQFH�KH�URVH�WR�
����������8�PO��S���������&RQWHQWV�RI�RUGHU�WKURXJKRXW�WKH�HQWLUH�SHULRG�
RI�REVHUYDWLRQ�ZDV�KLJK�DW�����������DQG������������8�PO��UHVSHFWLYHO\��
,Q�WKH�PLGVW�RI�LOOQHVV�0'$SO�OHYHO�ZDV�UDLVHG�WR�����������PPRO�O��WKH�
SHULRG�RI�FOLQLFDO�UHFRYHU\�±�����������PPRO�O��S���������LQGLFDWLQJ�WKDW�
PDLQWDLQLQJ�KLJK�DFWLYLW\�RI�OLSLG�SHUR[LGDWLRQ�SURFHVVHV�LQ�HDUO\�UHFRYHU\�
SHULRG��0'$HU�OHYHO�ZDV�DOVR�KLJK�WKURXJKRXW�WKH�SHULRG�RI�REVHUYDWLRQ�
±� ����������� DQG� ����������� PPRO�O�� UHVSHFWLYHO\�� ,W� FDQ� EH� DVVXPHG�
WKDW� H[FHVVLYH� IRUPDWLRQ� RI� LQWHUPHGLDWH� SURGXFWV� RI� OLSLG� SHUR[LGDWLRQ�
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KDV� F\WRWR[LF�� DQG� LPPXQRVXSSUHVVLYH� HIIHFWV� PHPEUDQH�GHVWUXFWLRQ��
SURPRWLQJ� GHVWUXFWLRQ� DQG� GHVWDELOL]DWLRQ� RI� SKRVSKROLSLG� PHPEUDQHV�
RI� FHOOV� DQG� VXEFHOOXODU� RUJDQHOOHV�� ZKLFK� OHDGV� WR� WKH� GHYHORSPHQW� RI�
HQGRJHQRXV� LQWR[LFDWLRQ��GLVWXUEDQFHV� LQ� WKH� LPPXQH�VWDWXV�� LUUHYHUVLEOH�
LQDFWLYDWLRQ� RI� HQ]\PHV� DQG� XOWLPDWHO\� í� WR� WKH� GHDWK� FHOOV�� ([FHVVLYH�
DFWLYDWLRQ�RI� OLSLG�SHUR[LGDWLRQ�LQ�VDOPRQHOORVLV�EHHQ�DFFRPSDQLHG�E\�D�
GHFUHDVH�LQ�$2'�ERG\��DV�HYLGHQFHG�E\�WKH�ORZ�DFWLYLW\�RI�NH\�DQWLR[LGDQW�
HQ]\PHV��&DWDODVH�DFWLYLW\�RI�WKH�SODVPD�ZDV�UHGXFHG�ERWK�DW�WKH�EHJLQQLQJ�
DQG� DW� WKH� HQG� RI� WKH� REVHUYDWLRQ�� PDNLQJ� DQG� ���������� ����������
PNNDW�O��$�VLPLODU�WUHQG�ZDV�IRXQG�LQ�WHUPV�RI�&DLU��ZKLFK�ZHUH�UHGXFHG�E\�
�����DQG������WLPHV��62'�DFWLYLW\�LQ�WKH�¿UVW��í��GD\V�IRU�GLVHDVH�FRQWURO�
DQG� H[FHHGHG� WKH� SHUIRUPDQFH� ZDV� ���������� XQLWV�� DFW�� +RZHYHU�� WKH�
SHULRG�RI�FOLQLFDO�UHFRYHU\�RI�WKH�HQ]\PH�DFWLYLW\�GHFUHDVHG�VKDUSO\�DQG�
ZDV�ORZHU�WKDQ�LQ�KHDOWK\�LQGLYLGXDOV�����WLPHV��DPRXQWLQJ�WR�����������
XQLWV��DFW��&RQFOXVLRQ��%\�WKH�WLPH�RI�FOLQLFDO�UHFRYHU\�SHUVLVWV�H[SUHVVHG�
DFWLYDWLRQ� RI� OLSLG� SHUR[LGDWLRQ� DQG� DQWLR[LGDQW� GHIHQVH� GH¿FLHQF\��
ZKLFK�PD\� FRQWULEXWH� WR� OLQJHULQJ� LQIHFWLRQ� VDOPRQHOORVLV� DQG� UHTXLUHV�
SKDUPDFRORJLFDO�FRUUHFWLRQ�RI�IUHH�UDGLFDO�SURFHVVHV�E\�H[RJHQRXV�GUXJV�
WKDW�KDYH�DQ�DQWLR[LGDQW�HIIHFW�

ɂɋɉɈɅɖɁɈȼȺɇɂȿ�ɆɂɅȾɊɈɇȺɌȺ�ȾɅə�ɄɈɊɊȿɄɐɂɂ�
ɇȺɊɍɒȿɇɂɃ�ȺɇɌɂɈɄɋɂȾȺɇɌɇɈɃ�ɋɂɋɌȿɆɕ�ɍ�
ȻɈɅɖɇɕɏ�ɏɊɈɇɂɑȿɋɄɂɆ�ȻɊɍɐȿɅɅȿɁɈɆ
Ⱦ�ɒ��Ƚɢɦɛɚɬɨɜɚ��Ɏ�Ɇ��Ƚɢɪɚɜɨɜɚ��ɉ�Ⱥ��ɍɦɚɪɨɜɚ��ɂ�Ƚ��Ƚɚɫɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ɋ�Ⱥ��Ɇɚɝɨɦɟɞɨɜɚ
Ⱦɚɝɟɫɬɚɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɇɚɯɚɱɤɚɥɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɪɭɰɟɥɥɟɡ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɞɥɹ�
ɋɟɜɟɪɨɤɚɜɤɚɡɫɤɨɝɨ�ɪɟɝɢɨɧɚ�ɢɡ�ɡɚ�ɜɵɫɨɤɨɣ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��ɜ�ɞɟɫɹɬɤɢ�
ɪɚɡ� ɩɪɟɜɵɲɚɸɳɢɟ� ɫɪɟɞɧɟɮɟɞɟɪɚɬɢɜɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�� ȼ� ɩɨɫɥɟɞɧɢɟ�
ɞɟɫɹɬɢɥɟɬɢɹ� ɭ� ɧɚɫ� ɜ� ɫɬɪɚɧɟ� ɢ� ɡɚ� ɪɭɛɟɠɨɦ� ɭɞɟɥɹɟɬɫɹ� ɛɨɥɶɲɨɟ�
ɜɧɢɦɚɧɢɟ� ɜɨɩɪɨɫɚɦ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɪɚɩɢɢ� ɛɪɭɰɟɥɥɟɡɧɨɣ�
ɢɧɮɟɤɰɢɢ��ȼ�ɫɜɹɡɢ�ɫ�ɱɟɦ��ɩɪɟɞɫɬɚɜɥɹɟɬ�ɢɧɬɟɪɟɫ�ɩɨɢɫɤ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�
ɫɪɟɞɫɬɜ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɜɥɢɹɬɶ� ɧɚ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɣ� ɩɪɨɰɟɫɫ� ɩɪɢ�
ɛɪɭɰɟɥɥɟɡɧɨɣ�ɢɧɮɟɤɰɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɨɰɟɧɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɢɥɞɪɨɧɚɬɚ� ɭ� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɢ����ɛɨɥɶɧɵɦ�����ɦɭɠɱɢɧ�ɢ���ɠɟɧɳɢɧ��
ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±����������ɝɨɞɚ��ɈȻ�ɢ����ɛɨɥɶɧɵɯ�ɏȻ����ɦɭɠɱɢɧ�ɢ���
ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±����������Ɇɢɥɞɪɨɧɚɬ�ɧɚɡɧɚɱɚɥɫɹ�ɧɚ�ɮɨɧɟ�
ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɛɪɭɰɟɥɥɟɡɚ�ɩɨ���ɝ���ɪɚɡɚ�ɜ�ɫɭɬɤɢ�ɜɧɭɬɪɢɜɟɧɧɨ�
ɜ� ɬɟɱɟɧɢɟ� ɞɜɭɯ� ɧɟɞɟɥɶ�� ɡɚɬɟɦ� ɩɨ� ���� ɦɝ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ� ɜɧɭɬɪɶ��
Ƚɪɭɩɩɨɣ� ɫɪɚɜɧɟɧɢɹ� ɹɜɢɥɢɫɶ� ��� ɛɨɥɶɧɵɯ� ���� ɦɭɠɱɢɧ� ɢ� �� ɠɟɧɳɢɧ��
ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� í� ��������� ɝɨɞɚ�� ɈȻ� ɢ� ��� ɛɨɥɶɧɵɯ� ��� ɦɭɠɱɢɧ� ɢ� ��
ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±����������ɝɨɞɚ��ɏȻ��ɤɨɬɨɪɵɦ�ɩɪɨɜɨɞɢɥɨɫɶ�
ɬɪɚɞɢɰɢɨɧɧɨɟ� ɥɟɱɟɧɢɟ� ɛɪɭɰɟɥɥɟɡɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ�ɧɚ�ɮɨɧɟ�ɥɟɱɟɧɢɹ��ɨɬɦɟɱɚɥɨɫɶ�
ɭɜɟɥɢɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ȺɈȺ�� 6+�ɝɪɭɩɩ� ɢ� ɌȾɄ�� ɍɜɟɥɢɱɟɧɢɟ� ɷɬɢɯ�
ɛɵɥɨ�ɞɨɫɬɨɜɟɪɧɨ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ��ɤɪɨɦɟ�ɩɨɤɚɡɚɬɟɥɹ�ɌȾɄ�ɜ�
ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɩɨɥɭɱɚɜɲɢɯ�ɬɪɚɞɢɰɢɨɧɧɭɸ�ɬɟɪɚɩɢɸ��S ��������ɉɪɢ�
ɷɬɨɦ�ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɣ�ɩɪɢɪɨɫɬ� ɩɨɤɚɡɚɬɟɥɟɣ�ȺɈȺ�� 6+�ɝɪɭɩɩ�ɢ�
ɌȾɄ�ɨɬɦɟɱɚɥɫɹ�ɜ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɩɨɥɭɱɚɜɲɢɯ�ɧɚ�ɮɨɧɟ�ɬɪɚɞɢɰɢɨɧɧɨɣ�
ɬɟɪɚɩɢɢ�ɦɢɥɞɪɨɧɚɬ��S���������ɇɚ�ɮɨɧɟ�ɭɜɟɥɢɱɟɧɢɹ�ȺɈȺ��6+�ɝɪɭɩɩ�ɢ�
ɌȾɄ�ɨɬɦɟɱɚɥɨɫɶ�ɫɧɢɠɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�66�ɝɪɭɩɩ�ɢ�ɆȾȺ��ɋɧɢɠɟɧɢɟ�
ɷɬɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɛɵɥɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɵɦ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�
ɛɨɥɶɧɵɯ��ɤɪɨɦɟ�ɩɨɤɚɡɚɬɟɥɹ�66�ɝɪɭɩɩ�ɜ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɛɪɭɰɟɥɥɟɡɨɦ��
ɩɨɥɭɱɚɜɲɢɯ� ɬɪɚɞɢɰɢɨɧɧɭɸ� ɬɟɪɚɩɢɸ� �S ������� ɉɪɢ� ɷɬɨɦ� ɧɚɢɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɨɟ� ɫɧɢɠɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� 66�ɝɪɭɩɩ� ɢ� ɆȾȺ� ɨɬɦɟɱɚɥɨɫɶ�
ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ�� ɩɨɥɭɱɚɜɲɢɯ� ɧɚ� ɮɨɧɟ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ�
ɦɢɥɞɪɨɧɚɬ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜɤɥɸɱɟɧɢɟ� ɜ� ɤɨɦɩɥɟɤɫɧɭɸ�
ɬɟɪɚɩɢɸ� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ� ɦɢɥɞɪɨɧɚɬɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɧɨɪɦɚɥɢɡɚɰɢɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɫɢɫɬɟɦɵ�
ɢ�ɫɧɢɠɟɧɢɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɩɟɪɟɤɢɫɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ�
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7'.� LQGLFDWRU� LQ� SDWLHQWV� WUHDWHG�ZLWK� FRQYHQWLRQDO� WKHUDS\� �3 ��������
7KH� PRVW� SURQRXQFHG� LQFUHDVH� LQ� $2$� LQGLFDWRUV�� 6+�JURXSV� DQG�
7'.� ZDV� REVHUYHG� LQ� SDWLHQWV� WUHDWHG� ZLWK� FRQYHQWLRQDO� WKHUDS\� RQ� D�
EDFNJURXQG�PLOGURQDW� �3���������:LWK� LQFUHDVLQJ�$2$��6+�JURXSV�DQG�
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66�JURXSV� LQ�SDWLHQWV�ZLWK�EUXFHOORVLV� WUHDWHG�ZLWK�FRQYHQWLRQDO� WKHUDS\�
�3 �������7KH�PRVW�SURQRXQFHG�GHFOLQH�LQ�66�JURXSV�DQG�0'$�ZDV�QRWHG�
LQ�SDWLHQWV�WUHDWHG�ZLWK�FRQYHQWLRQDO�WKHUDS\�RQ�D�EDFNJURXQG�PLOGURQDW��
&RQFOXVLRQ�� ɋRPSOH[� WKHUDS\� RI� SDWLHQWV� ZLWK� EUXFHOORVLV� PLOGURQDWD�
SURPRWHV�QRUPDOL]DWLRQ�RI�WKH�IXQFWLRQDO�VWDWH�RI�WKH�DQWLR[LGDQW�V\VWHP�
DQG�UHGXFH�WKH�LQWHQVLW\�RI�OLSLG�SHUR[LGDWLRQ

ɄȺɊɂɈɉȺɌɈɅɈȽɂɑȿɋɄɂȿ�ɂɁɆȿɇȿɇɂə�ȼ�
ɗɉɂɌȿɅɂɈɐɂɌȺɏ�ɂ�ɋɉȿɊɆȺɌɈɁɈɂȾȺɏ�ɉɊɂ�
ɂɇɎȿɄɐɂɈɇɇɕɏ�ɁȺȻɈɅȿȼȺɇɂəɏ�ɆɈɑȿɉɈɅɈȼɈɃ�
ɋɂɋɌȿɆɕ�ɍ�ɑȿɅɈȼȿɄȺ�
ɘ�ɋ��ɉɨɩɟɥɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɛ�ɧ��ɩɪɨɮ��ɇ�ɇ��ɂɥɶɢɧɫɤɢɯ
ɋɢɛɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɍɨɦɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɨɥɶ� ɜɢɪɭɫɨɜ� ɜ� ɤɚɪɢɨɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɹɯ� ɤɥɟɬɨɤ�
ɱɟɥɨɜɟɤɚ� ɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɠɢɜɨɬɧɵɯ� ɜɩɟɪɜɵɟ� ɛɵɥɚ� ɨɩɢɫɚɧɚ� ɟɳɟ� ɜ�
����� ɝɨɞɭ� ɲɜɟɞɫɤɢɦ� ɭɱɟɧɵɦ� :�:�1LFKROV�� ɋɩɨɫɨɛɧɨɫɬɶ� ɛɚɤɬɟɪɢɣ�
ɢɧɞɭɰɢɪɨɜɚɬɶ� ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɟ� ɧɚɪɭɲɟɧɢɹ� ɛɵɥɚ� ɭɫɬɚɧɨɜɥɟɧɚ�
ɩɨɡɞɧɟɟ�ɜ������ɝɨɞɭ��ɇ�ɇ��ɂɥɶɢɧɫɤɢɯ���Ȼɵɥɨ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɛɚɤɬɟɪɢɢ�
ɜ� ɭɫɥɨɜɢɹɯ� LQ� YLWUR� LQ� YLYR� ɫɩɨɫɨɛɧɵ� ɜɵɡɵɜɚɬɶ� ɫɭɳɟɫɬɜɟɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɜ� ɹɞɟɪɧɨɦ� ɚɩɩɚɪɚɬɟ� ɫɨɦɚɬɢɱɟɫɤɢɯ� ɤɥɟɬɨɤ�� ɉɪɢ� ɷɬɨɦ�
ɜɵɫɤɚɡɵɜɚɥɨɫɶ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ�� ɱɬɨ� ɚɧɚɥɨɝɢɱɧɵɟ� ɢɡɦɟɧɟɧɢɹ�
ɜɨɡɦɨɠɧɵ� ɢ� ɜ� ɝɟɧɟɪɚɬɢɜɧɵɯ� ɤɥɟɬɤɚɯ�� ɱɬɨ� ɢɦɟɟɬ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ�� ɩɨɫɤɨɥɶɤɭ� ɬɚɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɦɨɝɭɬ� ɧɚɫɥɟɞɨɜɚɬɶɫɹ�
ɢ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɩɨɹɜɥɟɧɢɸ� ɝɟɧɟɬɢɱɟɫɤɢ� ɚɧɨɦɚɥɶɧɨɝɨ� ɩɨɬɨɦɫɬɜɚ��
Ɉɫɨɛɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɨɛɪɚɬɢɬɶ� ɧɚ� ɦɨɱɟɩɨɥɨɜɵɟ�
ɛɚɤɬɟɪɢɚɥɶɧɵɟ� ɢɧɮɟɤɰɢɢ�� ɫɩɨɫɨɛɧɵɟ� ɩɪɢ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�
ɤɨɧɬɚɤɬɟ� ɫ� ɝɟɧɟɪɚɬɢɜɧɵɦɢ� ɬɤɚɧɹɦɢ� ɢɧɞɭɰɢɪɨɜɚɬɶ� ɫɭɳɟɫɬɜɟɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɱɪɟɜɚɬɵ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ�
ɞɥɹ� ɩɨɬɨɦɫɬɜɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɬɚɜɢɥɚɫɶ�
ɰɟɥɶ� ɩɚɪɚɥɥɟɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɜ�
ɫɨɦɚɬɢɱɟɫɤɢɯ� �ɷɩɢɬɟɥɢɚɥɶɧɵɟ� ɤɥɟɬɤɢ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɢ� ɦɨɱɟɩɨɥɨɜɨɣ�
ɫɢɫɬɟɦɵ�� ɢ� ɝɟɧɟɪɚɬɢɜɧɵɯ� �ɫɩɟɪɦɚɬɨɡɨɢɞɵ�� ɤɥɟɬɤɚɯ� ɱɟɥɨɜɟɤɚ��
ɩɨɪɚɠɟɧɧɨɝɨ�ɦɨɱɟɩɨɥɨɜɵɦɢ�ɢɧɮɟɤɰɢɹɦɢ��ɭɪɟɚɩɥɚɡɦɨɡ��ɦɢɤɨɩɥɚɡɦɨɡ��
ɯɥɚɦɢɞɢɨɡ���ɢ�ɤɥɟɬɨɤ�ɷɬɢɯ�ɠɟ�ɬɢɩɨɜ�ɭ�ɡɞɨɪɨɜɵɯ�ɥɸɞɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥ� ɛɵɥ� ɩɨɥɭɱɟɧ� ɩɪɢ� ɭɪɨɥɨɝɢɱɟɫɤɢɯ� ɨɛɫɥɟɞɨɜɚɧɢɹɯ�
ɥɸɞɟɣ�ɧɚ�ɛɚɡɟ�Ɇɟɞɢɰɢɧɫɤɨɝɨ�ɐɟɧɬɪɚ�©Ɂɞɨɪɨɜɶɟª��ɝ��Ɍɨɦɫɤ���ȼɨ�ɜɫɟɯ�
ɫɥɭɱɚɹɯ� ɛɵɥɨ� ɩɨɥɭɱɟɧɨ� ɞɨɛɪɨɜɨɥɶɧɨɟ� ɫɨɝɥɚɫɢɟ� ɧɚ� ɢɫɫɥɟɞɨɜɚɧɢɟ��
Ɂɚɛɨɪ� ɦɚɬɟɪɢɚɥɚ�� ɩɨɥɭɱɟɧɢɟ� ɰɢɬɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɮɢɤɫɚɰɢɹ�
ɢ� ɨɤɪɚɫɤɚ� ɩɪɨɜɨɞɢɥɫɹ� ɫɬɚɧɞɚɪɬɧɨ� ɩɨ� ɦɟɬɨɞɚɦ� ɢɡɥɨɠɟɧɧɵɦ�
ɂ�ȼ�Ɍɨɛɨɥɢɧɵɦ� �������� ɉɪɢ� ɚɧɚɥɢɡɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɪɟɤɨɦɟɧɞɚɰɢɢ��
ɢɡɥɨɠɟɧɧɵɟ� ɜ� ɦɨɧɨɝɪɚɮɢɢ� ɇ�ɇ�ɂɥɶɢɧɫɤɢɯ� ɫ� ɫɨɚɜɬɨɪɚɦɢ�� ��������
ɉɪɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɟɬɨɞ�
Ɇɚɧɧɚ�ɍɢɬɧɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɩɚɬɨɥɨɝɢɣ� ɫɩɟɪɦɚɬɨɡɨɢɞɨɜ�
ɧɚɦɢ� ɭɱɢɬɵɜɚɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɢɡɦɟɧɟɧɢɹ�� ɨɬɫɭɬɫɬɜɢɟ� ɚɤɪɨɫɨɦɵ��
ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɮɨɪɦɵ� ɹɞɪɚ�� ɝɢɩɟɪɯɪɨɦɧɨɫɬɶ� ɹɞɪɚ��
ɢɡɦɟɧɟɧɢɹ� ɮɨɪɦɵ� ɝɨɥɨɜɧɨɣ� ɱɚɫɬɢ� ɫɩɟɪɦɚɬɨɡɨɢɞɚ�� ɧɚɥɢɱɢɟ�
ɨɫɬɚɬɤɨɜ� ɰɢɬɨɩɥɚɡɦɵ�� ɨɬɫɭɬɫɬɜɢɟ� ɢɥɢ� ɭɤɨɪɨɱɟɧɢɟ� ɯɜɨɫɬɨɜɨɣ� ɱɚɫɬɢ�
ɫɩɟɪɦɚɬɨɡɨɢɞɚ��ɦɧɨɝɨɝɨɥɨɜɨɫɬɶ�ɢ�ɦɧɨɝɨɯɜɨɫɬɚɬɨɫɬɶ�ɫɩɟɪɦɚɬɨɡɨɢɞɨɜ��
ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɱɬɨ� ɩɪɢ� ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɜɢɞɚɯ� ɦɨɱɟɩɨɥɨɜɵɯ� ɢɧɮɟɤɰɢɹɯ� ɡɧɚɱɢɦɨ� ɜɨɡɪɚɫɬɚɟɬ� ɱɢɫɥɨ�
ɫɩɟɪɦɚɬɨɡɨɢɞɨɜ� ɫ� ɧɟɤɨɬɨɪɵɦɢ� ɬɢɩɚɦɢ� ɩɚɬɨɥɨɝɢɣ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ�
ɧɚɛɥɸɞɚɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɮɨɪɦɵ� ɫɩɟɪɦɚɬɨɡɨɢɞɨɜ��
ɨɬɫɭɬɫɬɜɢɟ� ɚɤɪɨɫɨɦɵ� ���������� ɩɪɢ� ��������� ɜ� ɤɨɧɬɪɨɥɟ�� ɪ��������
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ɝɢɩɟɪɯɪɨɦɧɨɫɬɶ� ɹɞɪɚ� ���������� ɩɪɢ� ��������� ɜ� ɤɨɧɬɪɨɥɟ�� ɪ��������
ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɮɨɪɦɵ� ɝɨɥɨɜɧɨɣ� ɱɚɫɬɢ� ɫɩɟɪɦɚɬɨɡɨɢɞɚ�
����������ɩɪɢ����������ɜ�ɤɨɧɬɪɨɥɟ�S����������Ɂɧɚɱɢɦɵɯ�ɢɡɦɟɧɟɧɢɣ�ɩɨ�
ɞɪɭɝɢɦ�ɬɢɩɚɦ�ɩɚɬɨɥɨɝɢɣ�ɧɚɦɢ�ɧɟ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ��ȼ�ɷɩɢɬɟɥɢɚɥɶɧɵɯ�
ɤɥɟɬɤɚɯ�ɩɨɥɨɫɬɢ�ɪɬɚ�ɢ�ɦɨɱɟɩɨɥɨɜɵɯ�ɨɪɝɚɧɨɜ�ɧɚɦɢ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�
ɫɥɟɞɭɸɳɢɟ� ɤɚɪɢɨɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ�� ɤɚɪɢɨɩɢɤɧɨɡ��
ɤɚɪɢɨɪɟɤɫɢɫ�� ɤɚɪɢɨɥɢɡɢɫ�� ɦɢɤɪɨɹɞɪɚ�� ɞɜɭ�� ɢ� ɦɧɨɝɨɹɞɟɪɧɨɫɬɶ��
Ⱦɨɫɬɨɜɟɪɧɵɯ�ɨɬɥɢɱɢɣ�ɦɟɠɞɭ�ɛɨɥɶɧɵɦɢ�ɢ�ɡɞɨɪɨɜɵɦɢ�ɥɸɞɶɦɢ�ɩɨ�ɷɬɢɦ�
ɩɨɤɚɡɚɬɟɥɹɦ�ɦɵ�ɧɟ�ɧɚɛɥɸɞɚɥɢ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�ɩɪɢ�ɡɚɛɨɥɟɜɚɧɢɹɯ�ɦɢɤɨɩɥɚɡɦɨɡɨɦ��
ɭɪɟɚɩɥɚɡɦɨɡɨɦ� ɢ� ɯɥɚɦɢɞɢɨɡɨɦ� ɜ� ɝɟɧɟɪɚɬɢɜɧɵɯ� ɤɥɟɬɤɚɯ� ɩɨɹɜɥɹɟɬɫɹ�
ɫɭɳɟɫɬɜɟɧɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɬɢɩɨɜ� ɚɧɨɦɚɥɢɣ�
ɫɩɟɪɦɚɬɨɡɨɢɞɨɜ� �ɨɬɫɭɬɫɬɜɢɟ� ɚɤɪɨɫɨɦɵ�� ɹɞɟɪɧɚɹ� ɝɢɩɟɪɯɪɨɦɧɨɫɬɶ� ɢ�
ɜɟɪɟɬɟɧɨɜɢɞɧɚɹ� ɮɨɪɦɚ� ɤɥɟɬɤɢ��� ɩɪɢ� ɷɬɨɦ� ɜ� ɫɨɦɚɬɢɱɟɫɤɢɯ� ɤɥɟɬɤɚɯ�
ɛɨɥɶɧɵɯ� ɥɸɞɟɣ� �ɷɩɢɬɟɥɢɢ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɢ� ɦɨɱɟɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ��
ɜɨɡɪɚɫɬɚɧɢɹ�ɤɚɪɢɨɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ�

.$5,23$72/2*,&$/�&+$1*(6�,1�(3,7+(/,$/�&(//6�
$1'�63(50�,1�,1)(&7,286�',6($6(6�2)�7+(�+80$16�
*(1,7285,1$5<�6<67(0
-�6��3RSHOR
6FLHQWL¿F�$GYLVRU�í�'%LRO6FL��3URI��1�1�,O\LQVNLNK
6\EHULDQ�VWDWH�PHGLFDO�XQLYHUVLW\��7RPVN��5XVVLD

,QWURGXFWLRQ��7KH�UROH�RI�YLUXVHV�LQ�D�KXPDQ�FHOOV�LQ�WKH�NDULRSDWRORJLFDO�
FKDQJHV� DQG� WKH� ODERUDWRU\� DQLPDOV� ¿UVWO\� ZDV� GHVFULEHG� LQ� ����� E\�
WKH� VZHGLVK� VFLHQWLVW� :�:�1LFKROV�� 7KH� DELOLW\� RI� EDFWHULD� WR� LQGXFH�
F\WRJHQHWLF� GDPDJH� ZDV� LQVWDOOHG� LQ� ����� �1�1�,OLQVNLK�� ODWHU�� ,W� ZDV�
VKRZQ� WKDW� WKH� EDFWHULD� XQGHU� LQ� YLWUR� LQ� YLYR� DUH� FDSDEOH� RI� FDXVLQJ�
VLJQL¿FDQW� FKDQJHV� LQ� QXFOHDU� DSSDUDWXV� RI� VRPDWLF� FHOOV��$W� WKH� VDPH�
WLPH�LW�ZDV�VXJJHVWHG�WKDW�VLPLODU�FKDQJHV�DUH�SRVVLEOH�LQ�WKH�JHQHUDWLYH�
FHOOV�DQG�WKDW�LV�HVVHQWLDO��VLQFH�VXFK�FKDQJHV�FDQ�EH�LQKHULWHG�DQG�OHDG�WR�
JHQHWLFDOO\�DEQRUPDO�SRVWHULW\��7KH�SDUWLFXODU�DWWHQWLRQ�LQ�WKLV�FDVH�VKRXOG�
EH� GLUHFW� WR� XURJHQLWDO� EDFWHULDO� LQIHFWLRQV� WKDW� FDQ� LQGXFH� VLJQL¿FDQW�
FKDQJHV�WKDW�DUH�IUDXJKW�ZLWK�DGYHUVH�HIIHFWV�RQ�SRVWHULW\�ZLWK�WKH�FRQWDFW�
ZLWK�WKH�JHQHUDWLYH�WLVVXHV��$LP��7KH�JRDO�RI�UHVHDUFK�LV�WR�SDUDOOHO�VWXG\�
F\WRJHQHWLF� FKDQJHV� LQ� VRPDWLF� �HSLWKHOLDO� FHOOV� RI� WKH� RUDO� FDYLW\�� DQG�
XURJHQLWDO� V\VWHP��� DQG� WKH� JHQHUDWLYH� �VSHUP��KXPDQ� FHOOV� DIÀLFWHG�E\�
XURJHQLWDO� LQIHFWLRQV� �XUHDSOD]PR]�� P\FRSODVPRVLV�� FKODP\GLD��� DQG� WR�
LQYHVWLJDWH�WKH�FHOOV�RI�WKH�VDPH�W\SHV�RI�KHDOWK\�LQGLYLGXDOV��0DWHULDOV�DQG�
PHWKRGV��7KH�PDWHULDO�ZDV�REWDLQHG�E\�PHDQV�RI�XURORJLFDO�H[DPLQDWLRQV�
SHRSOH�RQ�WKH�EDVLV�RI�0HGLFDO�&HQWHU�©+HDOWKª��7RPVN���,Q�DOO�FDVHV�ZDV�
UHFHLYHG� YROXQWDU\� FRQVHQW� WR� RI� WKLV� NLQG� UHVHDUFK��7KH� SLFNLQJ� RI� WKH�
PDWHULDO��*HWWLQJ�F\WRORJLFDO�SUHSDUDWLRQV��¿[LQJ�DQG�SDLQWLQJ�FDUULHG�RXW�
E\� VWDQGDUG�PHWKRGV� VHW�RXW�E\� ,�9��7REROLQ\P���������7KHUH�ZDV�XVHG�
WKH� UHFRPPHQGDWLRQV� RXWOLQHG� LQ� WKH� PRQRJUDSK� 1�1�� ,OLQVNLK� HW� DO��
������� IRU� DQDO\VLV�� ,Q� VWDWLVWLFDO� SURFHVVLQJ�RI� WKH� UHVXOWV�ZDV�XVHG� WKH�
0DQQ�:KLWQH\�PHWKRG��5HVXOWV�� ,Q� WKH�DQDO\VLQJ�RI�VSHUPV�SDWKRORJLHV�
ZH�WRRN�LQWR�DFFRXQW�WKH�IROORZLQJ�FKDQJHV��WKH�DEVHQFH�RI�WKH�DFURVRPH��
SDWKRORJLFDO� FKDQJHV� RI� WKH� QXFOHDU� VKDSH�� K\SHUFKURPDWLF� QXFOHXV��
FKDQJLQJ�WKH�VKDSH�RI�WKH�KHDG�RI�WKH�VSHUP��WKH�SUHVHQFH�RI�UHVLGXHV�RI�WKH�
F\WRSODVP��WKH�DEVHQFH�RU�VKRUWHQLQJ�WKH�WDLO�RI�WKH�VSHUP��DQG�PXOWLKHDG�
DQG�PXOWLWDLOLQJ�RI� VSHUP��7KH�¿QGLQJV� VXJJHVW� WKDW� IRU� DOO� LQYHVWLJDWHG�
VSHFLHV�XURJHQLWDO�LQIHFWLRQV�VLJQL¿FDQWO\�LQFUHDVHV�WKH�QXPEHU�RI�VSHUP�
ZLWK�VRPH�W\SHV�RI�SDWKRORJLHV��7KH�PRVW�IUHTXHQWO\�KDYH�EHHQ�REVHUYHG�
IROORZLQJ�SDWKRORJLFDO� VSHUP� IRUPV�� DEVHQFH�RI� DFURVRPH� ����������DW�
��������� LQ� WKH� FRQWURO�� S�������� K\SHUFKURPDWLF� QXFOHXV� ����������
DW� ��������� LQ� FRQWURO�� S������SDWKRORJLFDO� VKDSH� FKDQJH� RI� WKH� VSHUP�
KHDG� ���������� DW� ��������� LQ� FRQWURO� S ������� :H� GLGQ¶W� UHJLVWHUHG�
VLJQL¿FDQW�FKDQJHV�RI�RWKHU�W\SHV�RI�SDWKRORJLHV��,Q�HSLWKHOLDO�FHOOV�RI�WKH�
PRXWK� DQG� XULQDU\� RUJDQV� ZH� UHFRUGHG� WKH� IROORZLQJ� NDULRSDWKRORJLFDO�
FKDQJHV�� NDU\RS\NQRVLV�� NDU\RUKH[LV�� NDU\RO\VLV�� PLFURQXFOHL�� EL�DQG�
PXOWL�FRUH��:H�GLGQ¶W�REVHUYHG�UHOLDEOH�GLIIHUHQFHV�EHWZHHQ�WKH�VLFN�DQG�
KHDOWK\� SHRSOH� RQ� WKHVH� LQGLFDWRUV��&RQFOXVLRQ��7KH� ¿QGLQJV�PHDQ� WKDW�
LQ�GLVHDVHV�RI�P\FRSODVPRVLV��FKODP\GLRVLV�DQG�XUHDSOD]PRVLV�JHQHUDWLYH�
FHOOV�DSSHDUV�D�VLJQL¿FDQW�DPRXQW�RI�FHUWDLQ�W\SHV�RI�VSHUP�DEQRUPDOLWLHV�
�DEVHQFH� RI� WKH� DFURVRPH�� QXFOHDU� K\SHUFKURPDWLF� DQG� VSLQGOH�VKDSHG�
FHOOV���ZKLOH�LQ�VRPDWLF�FHOOV�RI�VLFN�SHRSOH��RUDO�HSLWKHOLXP�DQG�XULQDU\�
RUJDQV��LQFUHDVLQJ�RI�NDULRSDWRORJLFDO�FKDQJHV�ZHUH�QRW�REVHUYHG�

ɋɈɋɌɈəɇɂȿ� ɋɂɋɌȿɆɕ� ȽȿɆɈɋɌȺɁȺ� ɍ� ȻɈɅɖɇɕɏ�
ɊȺɁɅɂɑɇɕɆɂ� ɎɈɊɆȺɆɂ� ɋɌɊȿɉɌɈɄɈɄɄɈȼɕɏ�
ɂɇɎȿɄɐɂɃ�ɆəȽɄɂɏ�ɎɈɊɆ
ɂ�ɂ��Ʉɨɪɨɜɤɢɧ��Ⱥ�ɂ��Ƚɚɫɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɉ��Ɏɪɨɥɨɜ
ɂɪɤɭɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɂɪɤɭɬɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋ�ɫɟɪɟɞɢɧɵ����ɯ�ɝɨɞɨɜ�ɏɏ�ɜɟɤɚ�ɩɨɜɫɟɦɟɫɬɧɨ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɬɪɟɩɬɨɤɨɤɤɨɜɵɯ�ɢɧɮɟɤɰɢɣ�ɦɹɝɤɢɯ�
ɬɤɚɧɟɣ� �ɋɂɆɌ��� ɋɪɟɞɢ� ɋɂɆɌ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɥɚɫɶ� ɞɨɥɹ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɩɪɨɬɟɤɚɸɳɢɯ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɧɟɤɪɨɬɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ�
ɦɹɝɤɢɯ� ɬɤɚɧɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɫɢɫɬɟɦɵ� ɝɟɦɨɫɬɚɡɚ� ɭ�
ɛɨɥɶɧɵɯ�ɋɂɆɌ�ɜ�ɨɫɬɪɵɣ�ɩɟɪɢɨɞ�ɢ�ɟɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɪɚɡɥɢɱɧɵɯ�
ɮɨɪɦ�ɡɚɛɨɥɟɜɚɧɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�
ɢ�ɩɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɫɢɫɬɟɦɵ�ɝɟɦɨɫɬɚɡɚ�ɭ�ɤɪɨɜɢ�ɭ�����ɛɨɥɶɧɵɯ�
ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɮɨɪɦɚɦɢ�ɋɂɆɌ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɤɥɢɧɢɤɟ�
ɨɛɳɟɣ� ɯɢɪɭɪɝɢɢ�ɂȽɆɍ�� Ȼɨɥɶɧɵɟ� ɛɵɥɢ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ��
ɋ�ɭɱɟɬɨɦ�ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɋɂɆɌ�ɜɫɟ�ɛɨɥɶɧɵɟ�
ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɪɚɜɧɟɧɢɹ�� ȼ� ��ɸ� ɝɪɭɩɩɭ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɪɚɜɧɟɧɢɹ� ��ȽɄɋ�� ɜɤɥɸɱɟɧɵ� ��� ɛɨɥɶɧɵɯ� ɪɨɠɟɣ� ɢ�
ɰɟɥɥɸɥɢɬɨɦ��ɭ�ɤɨɬɨɪɵɯ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɨɹɜɥɟɧɢɟɦ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɹɜɢɥɨɫɶ� ɫɟɪɨɡɧɨɟ� ɜɨɫɩɚɥɟɧɢɟ� ɤɨɠɢ� ɢ� ɩɨɞɤɨɠɧɨɣ� ɤɥɟɬɱɚɬɤɢ�� ɧɟ�
ɬɪɟɛɭɸɳɟɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�� ȼɨ� ��ɸ� ɝɪɭɩɩɭ� ɤɥɢɧɢɱɟɫɤɨɝɨ�
ɫɪɚɜɧɟɧɢɹ� ��ȽɄɋ�� ±� ��� ɛɨɥɶɧɨɣ� ɮɥɟɝɦɨɧɨɡɧɨɣ� ɮɨɪɦɨɣ� ɪɨɠɢ� ɢ�
ɝɧɨɣɧɵɦ�ɰɟɥɥɸɥɢɬɨɦ��ȼ���ɸ�ɝɪɭɩɩɭ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɫɪɚɜɧɟɧɢɹ���ȽɄɋ��
ɜɤɥɸɱɟɧɵ����ɛɨɥɶɧɵɯ�ɧɟɤɪɨɬɢɱɟɫɤɨɣ�ɮɨɪɦɨɣ�ɪɨɠɢ��ɧɟɤɪɨɬɢɱɟɫɤɢɦ�
ɰɟɥɥɸɥɢɬɨɦ��ɮɚɫɰɢɢɬɨɦ�ɢ�ɦɢɨɡɢɬɨɦ��ȼɨ��ȽɄɋ�ɢ��ȽɄɋ�ɜɵɩɨɥɧɹɥɨɫɶ�
ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɝɟɦɨɤɨɚɝɭɥɹɰɢɨɧɧɨɝɨ�
ɩɪɨɮɢɥɹ� ɛɨɥɶɧɵɯ� ɋɂɆɌ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɨ� ɫɬɚɧɞɚɪɬɧɵɦ� ɦɟɬɨɞɢɤɚɦ�
ɜ� ɨɫɬɪɵɣ�ɩɟɪɢɨɞ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ��ɍ� ɛɨɥɶɧɵɯ� ɜɨ� ɜɫɟɯ� ɬɪɟɯ�
ɝɪɭɩɩɚɯ�ɪɟɬɪɚɤɰɢɹ�ɤɪɨɜɹɧɨɝɨ�ɫɝɭɫɬɤɚ��ɜɪɟɦɹ�ɪɟɤɚɥɶɰɢɮɢɤɚɰɢɢ��ɜɪɟɦɹ�
ɫɜɟɪɬɵɜɚɧɢɹ� ɤɪɨɜɢ� ɩɨ� 3�-�/HH�� 3�:KLWH�� ɤɨɥɢɱɟɫɬɜɨ� ɬɪɨɦɛɨɰɢɬɨɜ�
ɧɚɯɨɞɢɥɢɫɶ�ɜ�ɩɪɟɞɟɥɚɯ�ɧɨɪɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ��ȼ��ȽɄɋ�ɬɨɥɟɪɚɧɬɧɨɫɬɶ�
ɩɥɚɡɦɵ�ɤ�ɝɟɩɚɪɢɧɭ�ɩɨɜɵɲɟɧɚ�������������ɫɟɤ����ȺɉɌȼ�����������ɫɟɤ���ɢ�
ɬɪɨɦɛɢɧɨɜɨɟ�ɜɪɟɦɹ����������ɫɟɤ���í�ɭɤɨɪɨɱɟɧɵ��ɍɪɨɜɟɧɶ�ɮɢɛɪɢɧɨɝɟɧɚ�
ɤɪɨɜɢ�ɛɵɥ�ɩɨɜɵɲɟɧ� ����������� ɝ�ɥ��ɢ�ɨɩɪɟɞɟɥɹɥɫɹ�ɮɢɛɪɢɧɨɝɟɧ�©ȼª�
����������� ɭ�ɟ���� ɉɪɢ� ɷɬɨɦ� ɮɢɛɪɢɧɨɥɢɡ� ɤɪɨɜɹɧɨɝɨ� ɫɝɭɫɬɤɚ� ɡɚ� �� ɱɚɫɚ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɠɟɧ� ������������ ȼɪɟɦɹ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɩɨ�Ⱦɭɤɟ� �ȼɄ��
ɭɤɨɪɨɱɟɧɨ� �����������ɫɟɤ����ɍ�ɛɨɥɶɧɵɯ��ȽɄɋ�ɬɨɥɟɪɚɧɬɧɨɫɬɶ�ɩɥɚɡɦɵ�
ɤ� ɝɟɩɚɪɢɧɭ� ɩɨɜɵɲɟɧɚ� ������������ ɫɟɤ���� ȺɉɌȼ� ���������� ɫɟɤ��� ɢ�
ɬɪɨɦɛɢɧɨɜɨɟ�ɜɪɟɦɹ����������ɫɟɤ���±�ɭɤɨɪɨɱɟɧɵ��ɍɪɨɜɟɧɶ�ɮɢɛɪɢɧɨɝɟɧɚ�
ɛɵɥ�ɩɨɜɵɲɟɧ������������ɝ�ɥ��ɢ�ɨɩɪɟɞɟɥɹɥɫɹ�ɮɢɛɪɢɧɨɝɟɧ�©ȼª������������
ɭ�ɟ����Ɏɢɛɪɢɧɨɥɢɡ�ɤɪɨɜɹɧɨɝɨ�ɫɝɭɫɬɤɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɠɟɧ�������������
ȼɄ� ɭɤɨɪɨɱɟɧɨ� ����������� ɫɟɤ��� ɉɨɤɚɡɚɬɟɥɢ� �ȽɄɋ� ɞɨɫɬɨɜɟɪɧɨ� ɧɟ�
ɨɬɥɢɱɚɥɢɫɶ�ɨɬ�ɩɨɤɚɡɚɬɟɥɟɣ��ȽɄɋ��ɍ�ɛɨɥɶɧɵɯ�ɜ��ȽɄɋ�ȺɉɌȼ�����������
ɫɟɤ��� ɧɚɯɨɞɢɥɨɫɶ� ɜ� ɩɪɟɞɟɥɚɯ� ɧɨɪɦɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ�� Ɍɨɥɟɪɚɧɬɧɨɫɬɶ�
ɩɥɚɡɦɵ�ɤ�ɝɟɩɚɪɢɧɭ�ɩɨɜɵɲɟɧɚ�������������ɫɟɤ����Ɍɪɨɦɛɢɧɨɜɨɟ�ɜɪɟɦɹ�
ɭɤɨɪɨɱɟɧɨ����������ɫɟɤ����Ʉɨɥɢɱɟɫɬɜɨ�ɮɢɛɪɢɧɨɝɟɧɚ�ɜ�ɤɪɨɜɢ�ɛɨɥɶɧɵɯ�
ɛɵɥɨ� ɩɨɜɵɲɟɧɨ� ����������� ɝ�ɥ�� ɢ� ɨɩɪɟɞɟɥɹɥɫɹ� ɮɢɛɪɢɧɨɝɟɧ� ©ȼª�
�����������ɭ�ɟ����Ɏɢɛɪɢɧɨɥɢɡ�ɤɪɨɜɹɧɨɝɨ�ɫɝɭɫɬɤɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɠɟɧ�
������������ ȼɄ� ɭɤɨɪɨɱɟɧɨ� ����������� ɫɟɤ���� ɉɨɤɚɡɚɬɟɥɢ� �ȽɄɋ� ɧɟ�
ɨɬɥɢɱɚɥɢɫɶ�ɨɬ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ��ȽɄɋ�ɢ��ȽɄɋ��ȼɵɜɨɞɵ��ȼ�ɨɫɬɪɵɣ�ɩɟɪɢɨɞ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦɚɯ�ɋɂɆɌ� ɨɬɦɟɱɚɸɬɫɹ� ɧɚɪɭɲɟɧɢɹ�
ɜ� ɫɢɫɬɟɦɟ� ɝɟɦɨɫɬɚɡɚ� ɜ� ɜɚɪɢɚɧɬɟ� ɝɢɩɟɪɤɨɚɝɭɥɹɰɢɢ��ɉɪɢɧɰɢɩɢɚɥɶɧɵɯ�
ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɝɟɦɨɫɬɚɡɚ� ɭ� ɛɨɥɶɧɵɯ� ɪɚɡɥɢɱɧɵɦɢ�
ɮɨɪɦɚɦɢ� ɋɂɆɌ� ɧɟ� ɜɵɹɜɥɟɧɨ�� Ⱥɤɬɢɜɚɰɢɹ� ɤɨɚɝɭɥɹɰɢɨɧɧɨɝɨ� ɡɜɟɧɚ�
ɝɟɦɨɫɬɚɡɚ� ɹɜɥɹɟɬɫɹ� ɨɛɳɟɣ� ɪɟɚɤɰɢɟɣ� ɨɪɝɚɧɢɡɦɚ� ɧɚ� ɜɨɫɩɚɥɟɧɢɟ� ɢ� ɧɟ�
ɜɥɢɹɟɬ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɤɚɤɨɣ�ɥɢɛɨ�ɮɨɪɦɵ�ɡɚɛɨɥɟɜɚɧɢɹ�

7+(�+(0267$7,&�,1�3$7,(176�:,7+�9$5,286�)2506�2)�
675(372&2&&$/�62)7�7,668(�,1)(&7,216
,�,��.RURYNLQ��$�,��*DVNLQ
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3IRU��$�3��)URORY
,UNXWVN�6WDWH�0HGLFDO�8QLYHUVLW\��,UNXWVN��5XVVLD

,QWURGXFWLRQ��6LQFH� WKH�PLG����RI�;;�FHQWXU\� LV�XQLYHUVDOO\�REVHUYHG�D�
KLJK�LQFLGHQFH�RI�VWUHSWRFRFFDO�LQIHFWLRQV�RI�VRIW�WLVVXHV��6,67���$PRQJ�
6,67�VLJQL¿FDQWO\�LQFUHDVHG�WKH�SURSRUWLRQ�RI�GLVHDVHV�DVVRFLDWHG�ZLWK�WKH�
GHYHORSPHQW�RI�QHFURWL]LQJ�VRIW� WLVVXH��$LP��5HVHDUFK�RI�WKH�KHPRVWDWLF�
V\VWHP� LQ� SDWLHQWV� LQ� WKH� DFXWH� SKDVH� RI� 6,67� DQG� LWV� LQÀXHQFH� RQ� WKH�
GHYHORSPHQW� RI� GLIIHUHQW� IRUPV� RI� WKH� GLVHDVH��0DWHULDOV� DQG�PHWKRGV��
$�UHWURVSHFWLYH�DQG�SURVSHFWLYH�DQDO\VLV�RI�WKH�KHPRVWDWLF�V\VWHP�LQ�WKH�
EORRG�RI�����SDWLHQWV�ZLWK�YDULRXV� IRUPV�RI�6,67�XQGHUJRLQJ� WUHDWPHQW�
LQ� ,608�JHQHUDO�VXUJHU\�FOLQLF��3DWLHQWV�ZHUH�UDQJHG� LQ�DJH�IURP���� WR�
��� \HDUV�� $FFRUGLQJ� WR� FOLQLFDO� DQG� PRUSKRORJLFDO� PDQLIHVWDWLRQV� RI�
6,67� DOO� SDWLHQWV�ZHUH� GLYLGHG� LQWR� �� JURXSV� RI� FOLQLFDO� FRPSDULVRQ�� ,Q�
WKH� ¿UVW� FOLQLFDO� FRPSDULVRQ� JURXS� ��� &&*�� ZHUH� LQFOXGHG� ��� SDWLHQWV�
ZLWK�HU\VLSHODV�DQG�FHOOXOLWLV��ZKRVH�PRUSKRORJLFDO�PDQLIHVWDWLRQ�RI� WKH�
GLVHDVH� ZDV� VHURXV� LQÀDPPDWLRQ� RI� WKH� VNLQ� DQG� VXEFXWDQHRXV� WLVVXH��
ZKLFK� GRHV� QRW� UHTXLUH� VXUJLFDO� WUHDWPHQW�� ,Q� WKH� �� FOLQLFDO� FRPSDULVRQ�
JURXS����&&*��í����SDWLHQWV�ZLWK�DEVFHVV�DQG�SXUXOHQW�IRUP�RI�HU\VLSHODV�
FHOOXOLWH�� ,Q� WKH� WKLUG� FOLQLFDO� FRPSDULVRQ� JURXS� ��� &&*�� LQFOXGHG� ���
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SDWLHQWV�ZLWK�QHFURWL]LQJ�IRUP�RI�HU\VLSHODV��QHFURWL]LQJ�FHOOXOLWLV��IDVFLLWLV�
DQG�P\RVLWLV��6XUJHU\�ZDV�SHUIRUPHG�LQ���&&*�DQG���&&*��5HVHDUFK�RI�
KHPRFRDJXODWLRQ�SUR¿OH� LQ�SDWLHQWV�ZLWK�6,67�ZDV�FRQGXFWHG�DFFRUGLQJ�
WR�VWDQGDUG�SURFHGXUHV�LQ�WKH�DFXWH�SKDVH�RI�WKH�GLVHDVH��5HVXOWV��3DWLHQWV�
LQ�DOO�WKUHH�JURXSV�KDG�EORRG�FORW�UHWUDFWLRQ��UHFDOFL¿FDWLRQ�WLPH��FORWWLQJ�
WLPH�E\�3�-��/HH��3��:KLWH��SODWHOHW�FRXQWV�ZLWKLQ�WKH�QRUPDO�UDQJH��,Q�WKH�
¿UVW���&&*�WROHUDQFH�WR�KHSDULQ�SODVPD�ZDV�HQKDQFHG�������������VHF����
$377� ���������� VHF��� DQG� WKURPELQ� WLPH� ��������� VHF��� DUH� VKRUWHQHG��
)LEULQRJHQ� OHYHOV� ZHUH� HOHYDWHG� ����������� J�O�� DQG� ¿EULQRJHQ� %� ZDV�
GHWHUPLQHG� ����������� 86'��� �� KRXUV� ¿EULQRO\VLV� RI� WKLV� FORW� ZDV�
VLJQL¿FDQWO\� GHFUHDVHG� ����í������� 'XTXH� EOHHGLQJ� WLPH� LV� VKRUWHQHG�
�����������VHF����3DWLHQWV�LQ�WKH���&&*�KDG�WROHUDQFH�WR�KHSDULQ�SODVPD�
HQKDQFHG� ������������ VHF���� $377� ���������� VHF��� DQG� WKURPELQ� WLPH�
���������VHF���DUH�VKRUWHQHG��)LEULQRJHQ�OHYHO�ZDV�HOHYDWHG������������J�O��
DQG�¿EULQRJHQ�%�ZDV�GHWHUPLQHG������������86'���%ORRG�FORW�¿EULQRO\VLV�
ZDV� VLJQL¿FDQWO\� UHGXFHG� ������������ 9&� ZDV� VKRUWHQHG� �����������
VHF���� ,QGLFDWRUV� LQ� WKH���&&*�ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW� IURP�WKDW�
LQ� WKH� ��&&*��3DWLHQWV� LQ� ��&&*�KDG�$377� ���������� VHF���ZLWKLQ� WKH�
QRUPDO�UDQJH��7ROHUDQFH�WR�KHSDULQ�SODVPD�ZDV�HQKDQFHG�����������VHF����
7KURPELQ� WLPH�ZDV� VKRUWHQHG� ��������� VHF����7KH� DPRXQW� RI�¿EULQRJHQ�
LQ� WKH�EORRG�RI�SDWLHQWV�ZDV� LQFUHDVHG� �����������J�O�� DQG�¿EULQRJHQ�%�
ZDV�GHWHUPLQHG������������86'���%ORRG�FORW�¿EULQRO\VLV�ZDV�VLJQL¿FDQWO\�
UHGXFHG�������������9&�ZDV�VKRUWHQHG������������VHF����,QGLFDWRUV�LQ�WKH�
��&&*�GLG�QRW�GLIIHU�IURP�WKDW�LQ�WKH���&**�DQG�WKH���&&*��&RQFOXVLRQ��
,Q�WKH�DFXWH�SKDVH�RI�WKH�GLVHDVH�LQ�YDULRXV�IRUPV�RI�6,67�ZHUH�PDUNHG�
GLVWXUEDQFHV� LQ� WKH� KHPRVWDWLF� V\VWHP� VXFK� DV� K\SHUFRDJXODEOH��
)XQGDPHQWDO� GLIIHUHQFHV� EHWZHHQ� WKH� LQGLFHV� RI� KHPRVWDVLV� LQ� SDWLHQWV�
ZLWK�YDULRXV�IRUPV�RI�6,67�ZHUH�QRW�UHYHDOHG��$FWLYDWLRQ�RI�FRDJXODWLRQ�
V\VWHP�RI�KHPRVWDVLV�LV�D�FRPPRQ�UHDFWLRQ�WR�LQÀDPPDWLRQ�DQG�GRHV�QRW�
DIIHFW�WKH�GHYHORSPHQW�RI�VRPH�IRUPV�RI�WKH�GLVHDVH�

ɂɆɆɍɇɇɕɃ� ɋɌȺɌɍɋ� ɍ� ȻɈɅɖɇɕɏ� ɊȺɁɅɂɑɇɕɆɂ�
ɎɈɊɆȺɆɂ� ɋɌɊȿɉɌɈɄɈɄɄɈȼɕɏ� ɂɇɎȿɄɐɂɃ� ɆəȽɄɂɏ�
ɌɄȺɇȿɃ
ɇ�ȼ��Ʌɢɮɚ��Ⱥ�ɂ��Ƚɚɫɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɉ��Ɏɪɨɥɨɜ
ɂɪɤɭɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɂɪɤɭɬɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋ�ɫɟɪɟɞɢɧɵ����ɯ�ɝɨɞɨɜ�ɏɏ�ɜɟɤɚ�ɩɨɜɫɟɦɟɫɬɧɨ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɬɪɟɩɬɨɤɨɤɤɨɜɵɯ�ɢɧɮɟɤɰɢɣ�ɦɹɝɤɢɯ�
ɬɤɚɧɟɣ� �ɋɂɆɌ��� ɋɪɟɞɢ� ɋɂɆɌ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɥɚɫɶ� ɞɨɥɹ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɩɪɨɬɟɤɚɸɳɢɯ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɧɟɤɪɨɬɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ�
ɦɹɝɤɢɯ�ɬɤɚɧɟɣ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɢɦɦɭɧɧɨɝɨ�
ɫɬɚɬɭɫɚ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦɚɯ�ɋɂɆɌ�ɜ�ɨɫɬɪɵɣ�ɩɟɪɢɨɞ�ɡɚɛɨɥɟɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɢɦɦɭɧɧɨɝɨ�
ɫɬɚɬɭɫɚ� ɭ� ɤɪɨɜɢ� ɭ� ��� ɛɨɥɶɧɵɯ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɦɢ� ɋɂɆɌ��
ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɤɥɢɧɢɤɟ�ɨɛɳɟɣ�ɯɢɪɭɪɝɢɢ�ɂȽɆɍ��Ȼɨɥɶɧɵɟ�
ɛɵɥɢ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɋ�ɭɱɟɬɨɦ�ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ� ɋɂɆɌ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɢɦ� ɥɟɱɟɛɧɨɣ� ɬɚɤɬɢɤɢ� ɜɫɟ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɪɚɜɧɟɧɢɹ�� ȼ� ��
ɝɪɭɩɩɭ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɫɪɚɜɧɟɧɢɹ���ȽɄɋ��ɜɤɥɸɱɟɧɵ����ɛɨɥɶɧɵɯ�ɪɨɠɟɣ�
ɢ�ɰɟɥɥɸɥɢɬɨɦ��ɭ�ɤɨɬɨɪɵɯ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɨɹɜɥɟɧɢɟɦ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɛɵɥɨ� ɫɟɪɨɡɧɨɟ� ɜɨɫɩɚɥɟɧɢɟ� ɤɨɠɢ� ɢ� ɩɨɞɤɨɠɧɨɣ� ɤɥɟɬɱɚɬɤɢ�� ȼɨ� ��
ɝɪɭɩɩɭ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɫɪɚɜɧɟɧɢɹ���ȽɄɋ��±����ɛɨɥɶɧɨɣ�ɮɥɟɝɦɨɧɨɡɧɨɣ�
ɮɨɪɦɨɣ� ɪɨɠɢ� ɢ� ɝɧɨɣɧɵɦ� ɰɟɥɥɸɥɢɬɨɦ�� ȼ� �� ɝɪɭɩɩɭ� ɤɥɢɧɢɱɟɫɤɨɝɨ�
ɫɪɚɜɧɟɧɢɹ� ��ȽɄɋ�� ɜɤɥɸɱɟɧɵ� ��� ɛɨɥɶɧɵɯ� ɧɟɤɪɨɬɢɱɟɫɤɨɣ� ɮɨɪɦɨɣ�
ɪɨɠɢ�� ɧɟɤɪɨɬɢɱɟɫɤɢɦ� ɰɟɥɥɸɥɢɬɨɦ�� ɮɚɫɰɢɢɬɨɦ� ɢ� ɦɢɨɡɢɬɨɦ� ±�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɤɨɬɨɪɵɟ� ɩɪɨɬɟɤɚɥɢ� ɫ� ɧɚɢɛɨɥɶɲɟɣ� ɥɟɬɚɥɶɧɨɫɬɶɸ��
ɂɫɫɥɟɞɨɜɚɧɢɹ� ɢɦɦɭɧɧɨɝɨ� ɫɬɚɬɭɫɚ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɩɨ� ɫɬɚɧɞɚɪɬɧɵɦ�
ɦɟɬɨɞɢɤɚɦ� ɜ� ɨɫɬɪɵɣ� ɩɟɪɢɨɞ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɛɨɥɶɧɵɯ�
ɋɂɆɌ� ɜɨ� ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ�
ɥɟɣɤɨɰɢɬɨɜ�� ɥɢɦɮɨɰɢɬɨɜ��Ɍ�ɥɢɦɮɨɰɢɬɨɜ� �ȿ±ɊɈɄ�ɬ�ɪ��� ɧɚɯɨɞɢɥɨɫɶ� ɜ�
ɩɪɟɞɟɥɚɯ�ɧɨɪɦɚɥɶɧɵɯ�ɞɥɹ�ɠɢɬɟɥɟɣ�ɂɪɤɭɬɫɤɨɣ� ɨɛɥɚɫɬɢ��Ʉɨɥɢɱɟɫɬɜɨ�
Ɍ�ɯɟɥɩɟɪɨɜ� �ȿ±ɊɈɄ� ɬ�ɪ��� ɛɵɥɨ� ɩɨɜɵɲɟɧɨ� ɜɨ� ɜɫɟɯ� ɬɪɟɯ� ɝɪɭɩɩɚɯ�
������������� ������������ �������������� ɚ� ɢɯ� ɭɪɨɜɧɢ� ɞɨɫɬɨɜɟɪɧɨ� ɧɟ�
ɨɬɥɢɱɚɥɢɫɶ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ��Ʉɨɥɢɱɟɫɬɜɨ�Ɍ�ɫɭɩɪɟɫɫɨɪɨɜ��ȿ±ɊɈɄ�ɬ�ɱ���±�
ɛɵɥɨ�ɫɧɢɠɟɧɨ�ɜ��ȽɄɋ��������������ɢ��ȽɄɋ���������������ɉɪɢ�ɷɬɨɦ�
ɤɨɥɢɱɟɫɬɜɨ�Ɍ�ɫɭɩɪɟɫɫɨɪɨɜ� ɜ� �ȽɄɋ�ɛɵɥɨ� ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ�� ɱɟɦ� ɜ�
�ȽɄɋ� �������������ɢ� �ȽɄɋ��ɋɨɫɬɨɹɧɢɟ�ȼ�ɡɜɟɧɚ�ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦɵ�
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ� ɬɟɦ�� ɱɬɨ� ɜɨ� ɜɫɟɯ� ��ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ�ɭɪɨɜɧɢ�
,J*�ɢ�,J�Ɇ�ɧɚɯɨɞɢɥɢɫɶ�ɜ�ɩɪɟɞɟɥɚɯ�ɧɢɠɧɟɣ�ɝɪɚɧɢɰɵ�ɧɨɪɦɵ��ɚ�ɭɪɨɜɟɧɶ�
,J�$�±�ɫɧɢɠɟɧ���������������������������������ɝ�ɥ���Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɐɂɄ�
ɭ�ɛɨɥɶɧɵɯ�ɜɨ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩɚɯ�ɛɵɥ�ɩɨɜɵɲɟɧ��������������
�����������������������ɭ�ɟ����ɚ�ɭɪɨɜɟɧɶ�ɢɯ�ɞɨɫɬɨɜɟɪɧɨ�ɧɟ�ɨɬɥɢɱɚɥɫɹ�ɞɪɭɝ�

ɨɬ�ɞɪɭɝɚ��ɋɨ�ɫɬɨɪɨɧɵ�ɮɚɝɨɰɢɬɚɪɧɨɣ�ɫɢɫɬɟɦɵ�ɨɬɦɟɱɚɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟ�
ɮɚɝɨɰɢɬɚɪɧɨɝɨ�ɢɧɞɟɤɫɚ�ɜɨ�ɜɫɟɯ���ɯ�ɝɪɭɩɩɚɯ��ɜ���ȽɄɋ�������������ɨɧ�
ɞɨɫɬɨɜɟɪɧɨ�ɛɵɥ� ɜɵɲɟ�� ɱɟɦ� ɜ� �ȽɄɋ� �������������� ɢ� ɧɟ� ɨɬɥɢɱɚɥɫɹ� ɨɬ�
ɩɨɤɚɡɚɬɟɥɹ�ɜɨ��ȽɄɋ���������������ɍɪɨɜɟɧɶ�ɚɤɬɢɜɧɨɫɬɢ�ɧɟɣɬɪɨɮɢɥɨɜ�
ɜ� ɇɋɌ±ɬɟɫɬɟ� ɫɩ�� ɛɵɥ� ɩɨɜɵɲɟɧ� ɜɨ� ɜɫɟɯ� ��ɯ� ɝɪɭɩɩɚɯ� �������������
��������������������������ɚ�ɩɨɤɚɡɚɬɟɥɢ�ɧɟ�ɨɬɥɢɱɚɥɢɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɞɪɭɝ�
ɨɬ�ɞɪɭɝɚ��ɍɪɨɜɟɧɶ�ɇɋɌ±ɬɟɫɬɚ�ɢɧɞ��ɜ���ȽɄɋ���������������ɞɨɫɬɨɜɟɪɧɨ�
ɜɵɲɟ�� ɱɟɦ� ɜ� �ȽɄɋ� �������������� ɢ� ɧɟ� ɨɬɥɢɱɚɥɫɹ� ɨɬ� ɩɨɤɚɡɚɬɟɥɹ� ɜ�
�ȽɄɋ� ��������������� ȼɵɜɨɞɵ�� ɍ� ɛɨɥɶɧɵɯ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɦɢ�
ɋɂɆɌ� ɜ� ɨɫɬɪɵɣ� ɩɟɪɢɨɞ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɬɦɟɱɚɟɬɫɹ� Ɍ�ɫɭɩɪɟɫɫɨɪɧɵɣ�
ɢɦɦɭɧɨɞɟɮɢɰɢɬ�ɫɨ�ɫɧɢɠɟɧɢɟɦ�ɭɪɨɜɧɹ�,J$��ɤɨɬɨɪɵɣ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧ�
ɩɪɢ�ɧɟɤɪɨɬɢɱɟɫɤɢɯ�ɮɨɪɦɚɯ��Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɥɟɱɟɧɢɹ�
ɋɂɆɌ�ɜ�ɤɨɦɩɥɟɤɫɧɭɸ�ɬɟɪɚɩɢɸ�ɧɟɨɛɯɨɞɢɦɨ�ɜɤɥɸɱɚɬɶ�ɦɟɪɨɩɪɢɹɬɢɹ��
ɧɚɩɪɚɜɥɟɧɧɵɟ�ɧɚ�ɤɨɪɪɟɤɰɢɸ�ɢɦɦɭɧɨɞɟɮɢɰɢɬɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�

,0081(�67$786�2)�3$7,(176�:,7+�9$5,286�)2506�2)�
675(372&2&&$/�62)7�7,668(�,1)(&7,216
1�9��/LID��$�,��*DVNLQ
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��$�3��)URORY
,UNXWVN�6WDWH�0HGLFDO�8QLYHUVLW\��,UNXWVN��5XVVLD

,QWURGXFWLRQ��6LQFH� WKH�PLG����RI�;;�FHQWXU\� LV�XQLYHUVDOO\�REVHUYHG�D�
KLJK�LQFLGHQFH�RI�VWUHSWRFRFFDO�LQIHFWLRQV�RI�VRIW�WLVVXHV��6,67���$PRQJ�
6,67� VLJQL¿FDQWO\� LQFUHDVHG� WKH� SURSRUWLRQ� RI� GLVHDVHV� DVVRFLDWHG�
ZLWK� WKH� GHYHORSPHQW� RI� QHFURWL]LQJ� VRIW� WLVVXH��$LP�� 5HVHDUFK� RI� WKH�
LPPXQH� VWDWXV� LQ� SDWLHQWV� LQ� WKH� DFXWH� SKDVH� RI� 6,67�� 0DWHULDOV� DQG�
PHWKRGV��$� UHWURVSHFWLYH� DQDO\VLV� RI� WKH� LPPXQH� VWDWXV� RI� WKH� EORRG�RI�
��� SDWLHQWV�ZLWK� YDULRXV� IRUPV� RI� 6,67� XQGHUJRLQJ� WUHDWPHQW� LQ� ,608�
JHQHUDO�VXUJHU\�FOLQLF��3DWLHQWV�ZHUH�UDQJHG�LQ�DJH�IURP����WR����\HDUV��
$FFRUGLQJ� WR� FOLQLFDO� DQG� PRUSKRORJLFDO� PDQLIHVWDWLRQV� RI� 6,67� DQG�
FRUUHVSRQGLQJ�WUHDWPHQW�WDFWLFV�DOO�GLVHDVHV�ZHUH�GLYLGHG�LQWR���JURXSV�RI�
FOLQLFDO�FRPSDULVRQ��,Q�WKH�¿UVW�FOLQLFDO�FRPSDULVRQ�JURXS����&&*��ZHUH�
LQFOXGHG����SDWLHQWV�ZLWK�HU\VLSHODV�DQG�FHOOXOLWLV��ZKRVH�PRUSKRORJLFDO�
PDQLIHVWDWLRQ� RI� WKH� GLVHDVH� ZDV� VHURXV� LQÀDPPDWLRQ� RI� WKH� VNLQ� DQG�
VXEFXWDQHRXV� WLVVXH�� ,Q� WKH� �� FOLQLFDO� FRPSDULVRQ� JURXS� ��� &&*�� �� ���
SDWLHQWV� ZLWK� DEVFHVV� DQG� SXUXOHQW� IRUP� RI� HU\VLSHODV� FHOOXOLWH�� ,Q� WKH�
WKLUG� FOLQLFDO� FRPSDULVRQ� JURXS� ��� &&*�� ZHUH� LQFOXGHG� ��� SDWLHQWV�
ZLWK� QHFURWL]LQJ� IRUP� RI� HU\VLSHODV�� QHFURWL]LQJ� FHOOXOLWLV�� IDVFLLWLV� DQG�
P\RVLWLV���GLVHDVHV�ZKLFK�SURFHHGHG�ZLWK�WKH�KLJKHVW�PRUWDOLW\��5HVHDUFK�
RI�LPPXQH�VWDWXV�ZDV�SHUIRUPHG�DFFRUGLQJ�WR�VWDQGDUG�SURFHGXUHV�LQ�WKH�
DFXWH�SKDVH�RI�WKH�GLVHDVH��5HVXOWV��3DWLHQWV�ZLWK�6,67�LQ�DOO�JURXSV�KDG�
WKH�TXDQWLWDWLYH� FRQWHQW�RI� OHXNRF\WHV�� O\PSKRF\WHV��7�O\PSKRF\WHV� �(±
52.�75��ZLWKLQ�QRUPDO�IRU�WKH�UHVLGHQWV�RI�WKH�,UNXWVN�UHJLRQ��1XPEHU�RI�
7�KHOSHU�FHOOV��(±52.�75��ZDV�LQFUHDVHG�LQ�DOO�WKUHH�JURXSV��������������
������������ �������������� DQG� WKHLU� OHYHO� RI� FRQ¿GHQFH� GLG� QRW� GLIIHU�
IURP� HDFK� RWKHU�� 1XPEHU� RI� 7�VXSSUHVVRUV� �LQFOXGLQJ� (±52.�� í� ZDV�
UHGXFHG�LQ�WKH���&&*��������������DQG�LQ�WKH���&&*���������������7KH�
QXPEHU� RI�7�VXSSUHVVRUV� LQ� WKH� ��&&*�ZDV� VLJQL¿FDQWO\� OHVV� WKDQ� LQ� ��
WKH�&&*��������������DQG�WKH���&&*��,Q�WKH�OLQN�í�VWDWH�RI�WKH�LPPXQH�
V\VWHP�FKDUDFWHUL]HG�LQ�WKDW�LQ�DOO�WKUHH�WUHDWPHQW�JURXSV�WKH�OHYHOV�RI�,J*�
DQG�,J�0�LV� LQ� WKH� ORZHU� OLPLW�RI� WKH�QRUPDO� UDQJH� ��DQG� WKH� OHYHO�RI� ,J�
$���GHFUHDVHG���������������������������������J�O���&,&�FRQFHQWUDWLRQ�LQ�
SDWLHQWV�LQ�DOO�JURXSV�ZDV�LQFUHDVHG�������������������������������������
86'���DQG�WKHLU�OHYHO�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�IURP�HDFK�RWKHU��2Q�WKH�
SDUW�RI�WKH�SKDJRF\WLF�V\VWHP�SKDJRF\WLF�LQGH[�KDV�VKRZHG�DQ�LQFUHDVH�LQ�
DOO���JURXSV��LQ�WKH���&&*�������������LW�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�
WKH���&&*���������������DQG�GLG�QRW�GLIIHU�IURP�WKH�LQGH[�LQ�WKH���&&*�
��������������7KH�OHYHO�RI�DFWLYLW\�RI�QHXWURSKLOV�LQ�VSRQWDQHRXV�1%7±WHVW�
ZDV�HOHYDWHG�LQ�DOO�WKUHH�JURXSV����������������������������������������
DQG�UDWHV�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�IURP�HDFK�RWKHU��/HYHO�LQ�VWLPXODWHG�
1%7� WHVW� LQ� WKH���&&*� ��������������ZDV� VLJQL¿FDQWO\�KLJKHU� WKDQ� LQ�
WKH���&&*���������������DQG�GLG�QRW�GLIIHU�IURP�WKH�LQGH[�LQ�WKH���&&*�
���������������&RQFOXVLRQ��,Q�SDWLHQWV�ZLWK�YDULRXV�IRUPV�RI�6,67�LQ�WKH�
DFXWH�SKDVH�RI�WKH�GLVHDVH�LV�PDUNHG�7�VXSSUHVVRU�LPPXQRGH¿FLHQF\�ZLWK�
GHFUHDVHG�OHYHOV�RI�,J$��ZKLFK�LV�PRUH�SURQRXQFHG�LQ�QHFURWLF�IRUPV��7R�
LQFUHDVH� WKH�HIIHFWLYHQHVV�RI� WUHDWPHQW�RI�6,67�FRPSOH[� WKHUDS\� VKRXOG�
LQFOXGH�PHDVXUHV�DLPHG�DW�FRUUHFWLQJ�WKH�LPPXQRGH¿FLHQF\�

ɉɈɄȺɁȺɌȿɅɂ�ɉȿɊɂɎȿɊɂɑȿɋɄɈɃ�ɄɊɈȼɂ�
ȼ�ȾɂɎɎȿɊȿɇɐɂȺɅɖɇɈɃ�ȾɂȺȽɇɈɋɌɂɄȿ�
ɋɌɊȿɉɌɈɄɈɄɄɈȼɕɏ�ɂɇɎȿɄɐɂɃ�ɆəȽɄɂɏ�ɌɄȺɇȿɃ
Ⱥ�ɂ��Ƚɚɫɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɉ��Ɏɪɨɥɨɜ
ɂɪɤɭɬɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɂɪɤɭɬɫɤ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɢ� ɫɬɪɟɩɬɨɤɨɤɤɨɜɵɟ� ɢɧɮɟɤɰɢɢ� ɦɹɝɤɢɯ�
ɬɤɚɧɟɣ� �ɋɂɆɌ�� ɢɦɟɸɬ� ɫɯɨɞɧɭɸ� ɫɢɦɩɬɨɦɚɬɢɤɭ� �ɨɬɟɤ�� ɝɢɩɟɪɟɦɢɸ�
ɤɨɠɢ� ɫ� ɱɟɬɤɨɣ� ɝɪɚɧɢɰɟɣ�� ɛɨɥɶ� ɜ� ɨɛɥɚɫɬɢ� ɩɨɪɚɠɟɧɢɹ�� ɥɟɣɤɨɰɢɬɨɡ���
ɗɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɬɪɭɞɧɹɟɬ� ɩɨɫɬɚɧɨɜɤɭ� ɩɪɚɜɢɥɶɧɨɝɨ� ɞɢɚɝɧɨɡɚ� ɧɚ�
ɪɚɧɧɟɣ� ɫɬɚɞɢɢ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɷɮɮɟɤɬɢɜɧɨɣ� ɥɟɱɟɛɧɨɣ� ɬɚɤɬɢɤɟ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɞɥɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɪɚɡɥɢɱɧɵɯ�
ɮɨɪɦ� ɋɂɆɌ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�
ɚɧɚɥɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ� ɋɂɆɌ��
ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɤɥɢɧɢɤɟ�ɨɛɳɟɣ�ɯɢɪɭɪɝɢɢ�ɂȽɆɍ��Ȼɨɥɶɧɵɟ�
ɛɵɥɢ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɋ�ɭɱɟɬɨɦ�ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ� ɋɂɆɌ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɢɦ� ɥɟɱɟɛɧɨɣ� ɬɚɤɬɢɤɢ� ɜɫɟ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ� �� ɝɪɭɩɩɵ�ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɪɚɜɧɟɧɢɹ��
ȼ���ɣ�ɝɪɭɩɩɭ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɫɪɚɜɧɟɧɢɹ���ȽɄɋ��ɜɤɥɸɱɟɧɵ�����ɛɨɥɶɧɵɯ�
ɪɨɠɟɣ� ɢ� ɰɟɥɥɸɥɢɬɨɦ�� ɜɨ� ��ɸ� ɝɪɭɩɩɭ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɪɚɜɧɟɧɢɹ�
��ȽɄɋ�� ±� ���� ɛɨɥɶɧɵɯ� ɮɥɟɝɦɨɧɨɡɧɨɣ� ɮɨɪɦɨɣ� ɪɨɠɢ�� ɜ� ��ɸ� ɝɪɭɩɩɭ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɪɚɜɧɟɧɢɹ� ��ȽɄɋ�� ±� ���� ɛɨɥɶɧɵɯ� ɧɟɤɪɨɬɢɱɟɫɤɨɣ�
ɮɨɪɦɨɣ� ɪɨɠɢ�� ɧɟɤɪɨɬɢɱɟɫɤɢɦ� ɰɟɥɥɸɥɢɬɨɦ�� ɮɚɫɰɢɢɬɨɦ� ɢ� ɦɢɨɡɢɬɨɦ�
±� ɡɚɛɨɥɟɜɚɧɢɹ� ɤɨɬɨɪɵɟ� ɩɪɨɬɟɤɚɸɬ� ɫ� ɜɵɫɨɤɨɣ� ɥɟɬɚɥɶɧɨɫɬɶɸ��
ɉɨɤɚɡɚɬɟɥɢ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɨɰɟɧɢɜɚɥɢɫɶ� ɩɟɪɜɵɟ� ɬɪɨɟ� ɫɭɬɨɤ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɞɨ� ɩɨɹɜɥɟɧɢɹ� ɞɨɫɬɨɜɟɪɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ�
ɮɨɪɦ� ɋɂɆɌ�� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɢɧɬɟɝɪɚɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɬɟɩɟɧɢ�
ɢɧɬɨɤɫɢɤɚɰɢɢ�� ɢɧɞɟɤɫ� ɫɞɜɢɝɚ� ɥɟɣɤɨɰɢɬɚɪɧɨɣ� ɮɨɪɦɭɥɵ� ɒɢɥɥɢɧɝɚ�
�ɂɋ��ɢ�ɥɟɣɤɨɰɢɬɚɪɧɵɣ�ɢɧɞɟɤɫ�ɢɧɬɨɤɫɢɤɚɰɢɢ�Ʉɚɥɶɮ�Ʉɚɥɢɮɚ� �Ʌɂɂ���
Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɩɟɪɜɵɟ���ɫɭɬɨɤ�ɡɚɛɨɥɟɜɚɧɢɹ�ɭ�ɛɨɥɶɧɵɯ�ɜ��ȽɄɋ�ɭɪɨɜɟɧɶ�
ɝɟɦɨɝɥɨɛɢɧɚ� ɫɨɫɬɚɜɢɥ� ���������� ɝ�ɥ�� ɥɟɣɤɨɰɢɬɨɡ� ±� ����������� ����ɥ��
ɬɨɤɫɢɱɟɫɤɚɹ� ɡɟɪɧɢɫɬɨɫɬɶ� ɧɟɣɬɪɨɮɢɥɨɜ� �ɌɁɇ�� ±� ����������� ɫɤɨɪɨɫɬɶ�
ɨɫɟɞɚɧɢɹ� ɷɪɢɬɪɨɰɢɬɨɜ� �ɋɈɗ�� ±� ��������� ɦɦ�ɱ�� ɉɪɢ� ɢɧɬɟɝɪɚɥɶɧɨɣ�
ɨɰɟɧɤɟ� ɭɪɨɜɧɹ� ɢɧɬɨɤɫɢɤɚɰɢɢ� ɂɋ� ɫɨɫɬɚɜɢɥ� ������������� Ʌɂɂ� ±�
�����������ɍ�ɛɨɥɶɧɵɯ�ɜɨ��ȽɄɋ�ɭɪɨɜɟɧɶ�ɝɟɦɨɝɥɨɛɢɧɚ� ����������� ɝ�ɥ��
ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ��ɪ �������ɚ�ɋɈɗ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��ɪ ���������ɱɟɦ�
ɜ� ɩɪɟɞɵɞɭɳɟɣ� ɝɪɭɩɩɟ�� ɉɪɢ� ɷɬɨɦ� ɡɧɚɱɟɧɢɹ� ɥɟɣɤɨɰɢɬɨɡ� ������������
����ɥ��� ɌɁɇ� ������������ ɂɋ� �������������� ɢ� Ʌɂɂ� ������������ ɧɟ�
ɨɬɥɢɱɚɥɢɫɶ�� ȼ� �ȽɄɋ� ɭɪɨɜɟɧɶ� ɝɟɦɨɝɥɨɛɢɧɚ� ɫɨɫɬɚɜɢɥ� ���������� ɝ�ɥ��
ɱɬɨ�ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ��ɱɟɦ�ɜ��ȽɄɋ��ɪ ������ɢ�ɧɟ�ɨɬɥɢɱɚɥɫɹ�ɨɬ��ȽɄɋ�
�ɪ ������� Ʌɟɣɤɨɰɢɬɨɡ� ������������ ����ɥ��� ɂɋ� ��������������� Ʌɂɂ�
������������ ɢ� ɭɪɨɜɟɧɶ� ɌɁɇ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�� ɱɟɦ� ɜ� �� ɢ� �� ɝɪɭɩɩɚɯ�
�ɪ� ������ ɪ� ������� ɋɈɗ� ���������� ɦɦ�ɱ�� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�� ɱɟɦ�
ɜ� �� ɝɪɭɩɩɟ� �ɪ ������� ɢ� ɧɟ� ɨɬɥɢɱɚɥɫɹ� ɨɬ� �� ȽɄɋ� �ɪ ������� ȼɵɜɨɞɵ��
ɉɪɢ� ɜɫɟɯ�ɮɨɪɦɚɯ�ɋɂɆɌ� ɜ� ɨɫɬɪɵɣ� ɩɟɪɢɨɞ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɨɢɫɯɨɞɢɬ�
ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɝɟɦɨɝɥɨɛɢɧɚ�� ɨɬɦɟɱɚɟɬɫɹ� ɥɟɣɤɨɰɢɬɨɡ� ɫɨ� ɫɞɜɢɝɨɦ�
ɥɟɣɤɨɰɢɬɚɪɧɨɣ�ɮɨɪɦɭɥɵ�ɜɥɟɜɨ��ɭɜɟɥɢɱɟɧɢɟ�ɂɋ��Ʌɂɂ��ɋɈɗ��ɢɦɟɟɬɫɹ�
ɌɁɇ��Ⱦɚɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɩɪɢ�ɝɥɭɛɨɤɢɯ�ɧɟɤɪɨɬɢɱɟɫɤɢɯ�ɮɨɪɦɚɯ�ɧɨɫɹɬ�
ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɵɣ�ɯɚɪɚɤɬɟɪ��ȼɵɹɜɥɟɧɢɟ�ɷɬɢɯ�ɢɡɦɟɧɟɧɢɣ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɨ� ɞɥɹ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɧɟɤɪɨɬɢɱɟɫɤɢɯ�ɮɨɪɦ�ɋɂɆɌ�
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Ⱥɥɬɚɣɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɨɱɟɬɚɧɢɟ� ɩɚɬɨɥɨɝɢɢ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɢ� ɞɵɯɚɬɟɥɶɧɨɣ� ɫɢɫɬɟɦ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɡɚɤɨɧɨɦɟɪɧɵɦ��
ɩɨɫɤɨɥɶɤɭ� ɨɛɚ� ɫɢɧɞɪɨɦɚ� ɮɨɪɦɢɪɭɸɬ� ɨɞɧɢ� ɢ� ɠɟ� ɤɥɟɬɤɢ� ɪɵɯɥɨɣ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ɷɧɞɨɬɟɥɢɚɥɶɧɵɟ� ɢ� ɝɥɚɞɤɨɦɵɲɟɱɧɵɟ��
ɮɢɛɪɨɛɥɚɫɬɵ�� ɦɨɧɨɰɢɬɵ� ɢ� ɦɚɤɪɨɮɚɝɢ�� ɧɟɣɬɪɨɮɢɥɵ�� ɬɪɨɦɛɨɰɢɬɵ��
Ɍ��ɢ�ȼ�ɥɢɦɮɨɰɢɬɵ��ɋɢɫɬɟɦɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�ɏɈȻɅ��ɜɧɨɫɹɬ�ɫɜɨɣ�ɜɤɥɚɞ�
ɜ� ɩɚɬɨɝɟɧɟɡ� ɚɬɟɪɨɫɤɥɟɪɨɡɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɫ� ɩɨɪɚɠɟɧɢɟɦ� ɤɨɪɨɧɚɪɧɵɯ�
ɚɪɬɟɪɢɣ�� ɹɜɥɹɸɳɟɝɨɫɹ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɫɭɛɫɬɪɚɬɨɦ� ɂȻɋ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɢɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɥɢɩɢɞɧɨɝɨ� ɫɩɟɤɬɪɚ� ɭ� ɛɨɥɶɧɵɯ�
ɩɪɢ�ɫɨɱɟɬɚɧɢɢ�ɩɚɬɨɥɨɝɢɢ�ɫɢɫɬɟɦ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�ɢ�ɞɵɯɚɧɢɹ��ɨɰɟɧɢɬɶ�
ɤɨɪɪɟɤɰɢɸ� ɧɚɪɭɲɟɧɢɣ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɫɬɚɬɢɧɨɜ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɜɥɢɹɧɢɹ�ɧɚ�ɱɚɫɬɨɬɭ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɣ�ɛɨɥɶɧɵɯ�ɫ�ɭɱɟɬɨɦ�ɩɥɟɣɨɬɪɨɩɧɵɯ�
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɷɮɮɟɤɬɨɜ� ɫɬɚɬɢɧɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ��� ɛɨɥɶɧɵɯ� ɩɪɢ� ɫɨɱɟɬɚɧɢɢ� ɏɈȻɅ� ɢ�
ɂȻɋ� �*2/'�� ������� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ��������� ɥɟɬ�� Ȼɨɥɶɲɢɧɫɬɜɨ�
ɦɭɠɱɢɧ�����������Ƚɪɭɩɩɵ�ɫɪɚɜɧɟɧɢɹ�����ɛɨɥɶɧɵɯ�ɏɈȻɅ�ɢ����ɛɨɥɶɧɨɣ�
ɂȻɋ��Ƚɪɭɩɩɵ�ɛɵɥɢ�ɫɨɩɨɫɬɚɜɢɦɵ�ɩɨ�ɩɨɥɭ��ɜɨɡɪɚɫɬɭ��ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�
ɢ�ɝɪɭɩɩɚɦ�ɪɢɫɤɚ�ɏɈȻɅ��ɤɥɢɧɢɱɟɫɤɢɦ�ɩɪɨɹɜɥɟɧɢɹɦ�ɂȻɋ��ɉɚɰɢɟɧɬɵ�
ɩɨɥɭɱɚɥɢ�ɫɬɚɧɞɚɪɬɧɭɸ�ɬɟɪɚɩɢɸ���ɫɢɦɜɚɫɬɚɬɢɧ�ɜ� ɫɬɚɪɬɨɜɨɣ�ɞɨɡɟ����
ɦɝ�ɫɭɬ�� ɂɫɯɨɞɧɨ�� ɱɟɪɟɡ� �� ɢ� �� ɦɟɫ�� ɨɩɪɟɞɟɥɹɥɢ� ɥɢɩɢɞɧɵɣ� ɫɩɟɤɬɪ� ɢ�
ɱɚɫɬɨɬɭ�ɨɛɨɫɬɪɟɧɢɣ�ɏɈȻɅ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɫɨɱɟɬɚɧɢɢ�ɏɈȻɅ�ɢ�ɂȻɋ�
Ɉɏɋ����������ɦɦɨɥɶ�ɥ�� ɌȽ� ����������ɦɦɨɥɶ�ɥ��ɏɋ�Ʌɉȼɉ�����������
ɦɦɨɥɶ�ɥ�� ɏɋ� Ʌɉɇɉ� ��������� ɦɦɨɥɶ�ɥ� �ɪ�������� ɍ� ɛɨɥɶɧɵɯ� ɏɈȻɅ�
ɨɛɳɢɣ� ɯɨɥɟɫɬɟɪɢɧ� �Ɉɋɏ�� ��������� ɦɦɨɥɶ�ɥ�� ɬɪɢɝɥɢɰɟɪɢɞɵ� �ɌȽ��
����������ɦɦɨɥɶ�ɥ��ɏɋ�Ʌɉȼɉ�����������ɦɦɨɥɶ�ɥ��ɏɋ�Ʌɉɇɉ�����������
ɦɦɨɥɶ�ɥ��ɍ�ɛɨɥɶɧɵɯ�ɂȻɋ�ɨɛɳɢɣ�ɯɨɥɟɫɬɟɪɢɧ��Ɉɋɏ�����������ɦɦɨɥɶ�ɥ��
ɬɪɢɝɥɢɰɟɪɢɞɵ��ɌȽ������������ɦɦɨɥɶ�ɥ��ɏɋ�Ʌɉȼɉ�����������ɦɦɨɥɶ�ɥ��
ɏɋ� Ʌɉɇɉ� ���������� ɦɦɨɥɶ�ɥ�� ɋɩɭɫɬɹ� �� ɦɟɫ�� ɢ� ɜ� ɤɨɧɰɟ� ɩɟɪɢɨɞɚ�
ɧɚɛɥɸɞɟɧɢɹ� ɭ� ɛɨɥɶɧɵɯ� ɩɪɢ� ɫɨɱɟɬɚɧɢɢ� ɏɈȻɅ� ɢ� ɂȻɋ� Ɉɏɋ� ɢ� ɏɋ�
Ʌɉɇɉ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɩɪɟɜɵɲɚɸɬ� ɩɨɤɚɡɚɬɟɥɢ�� ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ�
ɩɪɢ� ɂȻɋ�� ɌȽ� ɢ� ɏɋ� Ʌɉȼɉ� ±� ɜ� ɩɪɟɞɟɥɚɯ� ɧɨɪɦɵ�� ɍ� ɛɨɥɶɧɵɯ� ɏɈȻɅ�
ɥɢɩɢɞɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɩɥɚɡɦɵ� ɨɩɬɢɦɚɥɶɧɵ�� Ɉɬɦɟɱɟɧɚ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɭɦɟɧɶɲɟɧɢɸ�ɱɚɫɬɨɬɵ�ɨɛɨɫɬɪɟɧɢɣ�ɩɪɢ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɩɪɟɞɲɟɫɬɜɭɸɳɢɦ�
ɩɟɪɢɨɞɨɦ�� ȼɵɜɨɞɵ�� ɇɚɪɭɲɟɧɢɹ� ɥɢɩɢɞɧɨɝɨ� ɨɛɦɟɧɚ� ɩɪɨɹɜɥɹɥɢɫɶ�
ɝɢɩɟɪɯɨɥɟɫɬɟɪɢɧɟɦɢɟɣ�� ɝɢɩɟɪɬɪɢɝɥɢɰɟɪɢɞɟɦɢɟɣ�� ɜɵɫɨɤɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɏɋ� Ʌɉɇɉ�� ɩɨɧɢɠɟɧɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɏɋ� Ʌɉȼɉ��
ɤɨɬɨɪɵɟ� ɭ� ɛɨɥɶɧɵɯ� ɜɫɟɯ� ɝɪɭɩɩ� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɪɟɜɵɲɚɥɢ� ɰɟɥɟɜɵɟ�
ɭɪɨɜɧɢ� �������� ɉɪɢ� ɫɨɱɟɬɚɧɢɢ� ɩɚɬɨɥɨɝɢɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɢ�
ɞɵɯɚɬɟɥɶɧɨɣ�ɫɢɫɬɟɦ�ɧɚɪɭɲɟɧɢɹ�ɥɢɩɢɞɧɨɝɨ�ɨɛɦɟɧɚ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɵ�
�,,E�ɬɢɩ�ɝɢɩɟɪɥɢɩɢɞɟɦɢɢ���ɂɡɦɟɧɟɧɢɹ�ɥɢɩɢɞɧɨɝɨ�ɫɩɟɤɬɪɚ�ɨɬɦɟɱɚɸɬɫɹ�
ɧɚ� ɪɚɧɧɢɯ� ɫɬɚɞɢɹɯ�ɏɈȻɅ�ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɚɬɟɪɨɫɤɥɟɪɨɡɚ� �,,ɚ� ɬɢɩɨɦ� ɝɢɩɟɪɥɢɩɢɞɟɦɢɣ��� ɉɪɢɦɟɧɟɧɢɟ� ɫɬɚɬɢɧɨɜ�
ɧɨɪɦɚɥɢɡɭɟɬ�ɥɢɩɢɞɧɵɣ�ɫɩɟɤɬɪ�ɢ�ɫɧɢɠɚɟɬ�ɜɵɪɚɠɟɧɧɨɫɬɶ�ɫɢɫɬɟɦɧɨɝɨ�
ɜɨɫɩɚɥɟɧɢɹ� ɩɪɢ� ɨɰɟɧɤɟ� ɩɨ� ɱɚɫɬɨɬɟ� ɨɛɨɫɬɪɟɧɢɣ� ɏɈȻɅ�� ɜɵɹɜɥɟɧɚ�
ɬɟɧɞɟɧɰɢɹ�ɤ�ɫɧɢɠɟɧɢɸ�ɬɹɠɟɫɬɢ�ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɏɋɇ�
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)($785(6�2)�/,3,'�63(&7580�$7�3$7,(176�:,7+�
&20%,1('�3$7+2/2*<�2)�7+(�&$5',29$6&8/$5�$1'�
5(63,5$725<�6<67(06
.�9��.OHVWHU��$�6��%HVVRQRYD��/�9��%DULQRYD��.�$��%XODWQLNRYD
6FLHQWL¿F�$GYLVRU���'0HG6FL��3URI��9�*��/\FKHY��'0HG6FL��$VVRF��3URI��
(�%��.OHVWHU
$OWDL�PHGLFDO�VWDWH�XQLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ��$W�WKH�SUHVHQW�WLPH��WKH�FRPELQDWLRQ�RI�WKH�SDWKRORJ\�RI�WKH�
FDUGLRYDVFXODU�DQG�UHVSLUDWRU\�V\VWHPV�VHHPV�QDWXUDO�VLQFH�ERWK�V\QGURPHV�
IRUP�RQH�DQG� WKH�VDPH�FHOOV�RI� ORRVH�FRQQHFWLYH� WLVVXH��HQGRWKHOLDO�DQG�
VPRRWK� PXVFOH�� ¿EUREODVWV�� PRQRF\WHV� DQG� PDFURSKDJHV�� QHXWURSKLOV��
SODWHOHWV�� 7�� DQG� %�O\PSKRF\WHV�� 6\VWHPLF� PDQLIHVWDWLRQV� RI� &23'�
FRQWULEXWH� WR� WKH� SDWKRJHQHVLV� RI� DWKHURVFOHURVLV�� LQFOXGLQJ� FRURQDU\�
DUWHU\�GLVHDVH��ZKLFK�LV�D�PRUSKRORJLFDO�VXEVWUDWH�RI�,+'��$LP��7R�VWXG\�
WKH� SHFXOLDULWLHV� RI� OLSLG� VSHFWUXP� DW� SDWLHQWV�ZLWK� FRPELQHG� SDWKRORJ\�
FDUGLRYDVFXODU�DQG�UHVSLUDWRU\�V\VWHPV��HYDOXDWH�GLVWXUEDQFHV�FRUUHFWLRQ�RQ�
DSSOLFDWLRQ�RI�VLPYDVWDWLQ�DQG�DELOLW\�WR�LQÀXHQFH�WKH�IUHTXHQF\�RI�SDWLHQW¶V�
KRVSLWDOL]DWLRQV�LQ�YLHZ�RI�SOHLRWURSLF�DQWL�LQÀDPPDWRU\�HIIHFWV�RI�VWDWLQV��
0DWHULDOV� DQG�PHWKRGV�� ,QFOXVLRQ� FULWHULRQ�ZDV� FRPELQHG� SDWKRORJ\� RI�
FDUGLRYDVFXODU� V\VWHP� �,+'�� DQG� UHVSLUDWRU\� V\VWHP� �&23'�� DV� PRVW�
IUHTXHQW�UHDVRQ�RI�KRVSLWDOL]DWLRQ�LQ�DOO�WKHUDSHXWLF�GHSDUWPHQW��8QGHU�WKH�
VXSHUYLVLRQ�ZHUH����SDWLHQWV�ZLWK�D�FRPELQDWLRQ�RI�&23'�DQG�FRURQDU\�
KHDUW�GLVHDVH��*2/'��������7KH�DYHUDJH�DJH�ZDV����������\HDUV��PRVWO\�
PHQ�í�����������7KH�FRPSDULVRQ�JURXS�FRQVLVWHG�RI����&23'�S�WV�DQG����
S�WV�ZLWK�,+'��*URXSV�ZHUH�FRPSDUDEOH�RQ�D�VH[��DJH��VHYHULW\�RI�&23'��
IRUPV� DQG� FOLQLFDO� PDQLIHVWDWLRQV� RI� ,+'�� 3DWLHQWV� UHFHLYHG� VWDQGDUG�
WKHUDS\���VLPYDVWDWLQ�LQ�LQLWLDO�GRVH�RI����PJ�GD\��'XULQJ�WLWUDWLRQ�VRXJKW�
RXW�WKH�KLJK�GRVHV��%DVHOLQH��LQ���DQG���PRQWKV�GHWHUPLQHG�OLSLG�VSHFWUXP�
DQG�IUHTXHQF\�RI�DJJUDYDWLRQV�RI�&23'��5HVXOWV��:LWK� WKH�FRPELQDWLRQ�
RI�&23'�DQG�&+'�WRWDO�FKROHVWHURO�ZDV����������PPRO�O��WULJO\FHULGHV�í�
����������PPRO�O��+'/�FKROHVWHURO�í�����������PPRO�O���/'/�í����������
PPRO�O��S��������,Q�&23'�SDWLHQWV�WRWDO�FKROHVWHURO�ZDV����������PPRO�O��
WULJO\FHULGHV�±�����������PJ�'/��+'/�FKROHVWHURO�±�����������PPRO�O��
/'/�±�����������PPRO�/��,Q�,+'�SDWLHQWV�WRWDO�FKROHVWHURO�ZDV����������
PPRO�O�� WULJO\FHULGHV�±�����������PJ�'/��+'/�FKROHVWHURO�í�����������
PPRO�O��/'/�í�����������PPRO�/��$IWHU���PRQWKV�DQG�DW�WKH�HQG�RI�WKH�
REVHUYDWLRQ�SDWLHQWV�ZLWK�&23'�DQG� ,+'�FRPELQDWLRQ� WRWDO� FKROHVWHURO�
DQG�/'/�FKROHVWHURO�VOLJKWO\�H[FHHG�WKH�UHFRPPHQGHG�LQGLFDWRUV��7J�DQG�
+'/�FKROHVWHURO�OHYHOV�ZHUH�ZLWKLQ�QRUPDO�OLPLWV��,Q�&23'�SDWLHQWV��OLSLG�
SDUDPHWHUV�RI�SODVPD�ZDV�RSWLPDO��7KHUH�ZDV�D�WUHQG�WR�UHGXFH�WKH�IUHTXHQF\�
RI� H[DFHUEDWLRQV� LQ� FRPSDULVRQ� ZLWK� WKH� SUHYLRXV� SHULRG�� &RQFOXVLRQ��
'LVWXUEDQFHV� RI� OLSLG� PHWDEROLVP� PDQLIHVWHG� K\SHUFKROHVWHUROHPLD��
K\SHUWULJO\FHULGHPLD�� KLJK� FRQFHQWUDWLRQ� RI� /'/� FKROHVWHURO�� ORZ�+'/�
FKROHVWHURO� FRQWHQW�ZKLFK� VLJQL¿FDQWO\� H[FHHGHG� WKH� WDUJHWV� VSHFL¿HG� LQ�
WKH� 5XVVLDQ� UHFRPPHQGDWLRQV� IRU� WKH� GLDJQRVLV� DQG� FRUUHFWLRQ� RI� OLSLG�
PHWDEROLVP��������DW�DOO�JURXSV�SDWLHQWV��$W�FRPELQHG�SDWKRORJ\�RI� WKH�
FDUGLRYDVFXODU�DQG� UHVSLUDWRU\�V\VWHPV�GLVWXUEDQFHV�RI� OLSLG�PHWDEROLVP�
ZDV�PRUH� H[SUHVVHG�� GLDJQRVHG� ,,E� W\SH� RI� K\SHUOLSLGHPLD��&KDQJHV� LQ�
OLSLG� VSHFWUXP�REVHUYHG� DW� WKH� HDUO\� VWDJHV� RI�&23'� LQ� WKH� DEVHQFH� RI�
FOLQLFDO�PDQLIHVWDWLRQV� RI� DWKHURVFOHURVLV�ZHUH� FKDUDFWHUL]HG� E\� WKH� ,,$�
W\SH�RI�K\SHUOLSLGHPLD��6LPYDVWDWLQ�DSSOLFDWLRQ�QRUPDOL]HV�OLSLG�UDQJH�DQG�
UHGXFHV�VHYHULW\�RI�V\VWHPLF�LQÀDPPDWLRQ�DW�DQ�DVVHVVPHQW�WKH�IUHTXHQF\�
RI�H[DFHUEDWLRQV�RI�&23'��UHYHDOV�WKH�WHQGHQF\�WR�UHGXFH�WKH�VHYHULW\�RI�
FOLQLFDO�PDQLIHVWDWLRQV�RI�&+)�LQ�SRLQWV�RQ�6K2.6��LQFUHDVH�D�GLVWDQFH�RI�
��PLQXWH�ZDONLQJ�

ɄȺɊȾɂȺɅɖɇɕȿ�ɉɊɈəȼɅȿɇɂə�ɉɊɂ�
ɋɍȻȺɊȺɏɇɈɂȾȺɅɖɇɕɏ�ɄɊɈȼɈɂɁɅɂəɇɂəɏ
Ⱥ�Ɋ��ɏɚɛɢɛɭɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɀ��Ȼɚɹɥɢɟɜɚ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɚɪɞɢɚɥɶɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ� ɩɪɢ� ɫɭɛɚɪɚɯɧɨɢɞɚɥɶɧɵɯ�
ɤɪɨɜɨɢɡɥɢɹɧɢɹɯ��ɋȺɄ��ɫɨɫɬɚɜɥɹɸɬ���í����ɫɪɟɞɢ�ɞɪɭɝɢɯ�ɫɢɫɬɟɦɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�ɢ� ɜɤɥɸɱɚɸɬ� ɜ� ɫɟɛɹ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ� ɨɬɤɥɨɧɟɧɢɹ� ɧɚ�ɗɄȽ��
ɨɛɪɚɬɢɦɭɸ� ɞɢɫɮɭɧɤɰɢɸ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ�� ɢɧɮɚɪɤɬ� ɦɢɨɤɚɪɞɚ� ɛɟɡ�
ɩɨɞɴɟɦɚ�ɢɥɢ�ɫ�ɩɨɞɴɺɦɨɦ�ɫɟɝɦɟɧɬɚ�67��ɋɨɝɥɚɫɧɨ�ɪɚɧɟɟ�ɩɪɨɜɟɞɺɧɧɵɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹɦ�� ɋȺɄ� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ� ɫ� ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ�
ɤɚɪɞɢɚɥɶɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɢɦɟɸɬ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ� ɩɪɨɝɧɨɡ��
Ƚɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɩɪɢ� ɋȺɄ� ɧɟɢɡɛɟɠɧɵ�� ɱɬɨ� ɬɪɟɛɭɟɬ�
ɩɪɢ�ɥɟɱɟɧɢɢ�ɩɪɨɜɟɞɟɧɢɟ�ɢɧɮɭɡɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɢ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�
ɩɨɞɞɟɪɠɤɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɱɚɫɬɨɬɭ� ɪɚɡɥɢɱɧɵɯ�
ɤɚɪɞɢɚɥɶɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɢ� ɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɢɫɯɨɞ� ɩɚɰɢɟɧɬɨɜ� ɜ�

ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɧɚɱɚɥɶɧɨɝɨ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɞɟɮɢɰɢɬɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��Ⱦɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�����ɩɚɰɢɟɧɬɚ��ɩɨɫɬɭɩɢɜɲɢɟ�
ɜ� ɆɄȾɐ� ɜ� ɨɫɬɪɨɦ� ɩɟɪɢɨɞɟ� ɋȺɄ�� Ȼɵɥɢ� ɨɰɟɧɟɧɵ� ɤɥɢɧɢɱɟɫɤɢɟ�
ɞɚɧɧɵɟ��ɢɫɯɨɞɵ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɋȺɄ�ɢ�ɢɯ�ɫɜɹɡɶ�ɫ�ɢɡɦɟɧɟɧɢɹɦɢ�ɗɄȽ��
ɭɪɨɜɧɟɦ� ɬɪɨɩɨɧɢɧɚ� ɢ� ɦɢɨɤɚɪɞɢɚɥɶɧɵɦ� ɨɝɥɭɲɟɧɢɟɦ� �ɫɬɚɧɢɧɝɨɦ���
ɉɚɰɢɟɧɬɵ� ɫ� ɤɚɪɞɢɚɥɶɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɫɪɚɜɧɢɜɚɥɢɫɶ� ɫ� ɝɪɭɩɩɨɣ�
ɛɟɡ� ɤɚɪɞɢɚɥɶɧɵɯ�ɩɪɨɹɜɥɟɧɢɣ��Ɋɟɡɭɥɶɬɚɬɵ��Ʉɚɪɞɢɚɥɶɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�
ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɭ� ������ ���� ɩɚɰɢɟɧɬɨɜ��� ɢɧɮɚɪɤɬ� ɦɢɨɤɚɪɞɚ� ɫ�
ɩɨɞɴɟɦɨɦ� ɫɟɝɦɟɧɬɚ� 67� ���� ɩɚɰɢɟɧɬɨɜ�� ɢ� ɛɟɡ� ɩɨɞɴɟɦɚ� ɫɟɝɦɟɧɬɚ� 67�
���� ɩɚɰɢɟɧɬɨɜ��� ɭ� ���� ���� ɩɚɰɢɟɧɬɨɜ�� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɪɚɡɥɢɱɧɵɟ�
ɜɢɞɵ� ɚɪɢɬɦɢɣ�� ɫɪɟɞɢ� ɧɢɯ�� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ��������� ɩɨ� ɞɚɧɧɵɦ�
ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� ɨɛɧɚɪɭɠɢɥɢ� ɧɚɥɢɱɢɟ� ɜɟɧɬɪɢɤɭɥɹɪɧɨɝɨ�
ɤɪɨɜɨɢɡɥɢɹɧɢɹ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɢɫɯɨɞɨɜ� ɜ� ɩɨɞɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɢɧɮɚɪɤɬɨɦ� ɦɢɨɤɚɪɞɚ� ɛɟɡ� ɩɨɞɴɟɦɚ� ɫɟɝɦɟɧɬɚ� 67� ɫɦɟɪɬɧɨɫɬɶ� ɛɵɥɚ�
ɜɵɲɟ� ɜ� ���� ɪɚɡɚ� ������� ɜ� ɝɪɭɩɩɟ� ɛɟɡ� ɤɚɪɞɢɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɢ�
������ɜ�ɝɪɭɩɩɟ�ɫ�ɢɧɮɚɪɤɬɨɦ�ɦɢɨɤɚɪɞɚ�ɛɟɡ�ɩɨɞɴɟɦɚ�ɫɟɝɦɟɧɬɚ�67���ȼ�
ɝɪɭɩɩɟ� ɫ� ɢɧɮɚɪɤɬɨɦ�ɦɢɨɤɚɪɞɚ� ɫ� ɩɨɞɴɟɦɨɦ� ɫɟɝɦɟɧɬɚ�67� ɫɦɟɪɬɧɨɫɬɶ�
ɛɵɥɚ�ɜɵɲɟ�ɜ�����ɪɚɡɚ��������ɩɪɨɬɢɜ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ȼɵɜɨɞɵ��
ȼ� ɩɪɨɜɟɞɺɧɧɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɤɚɪɞɢɚɥɶɧɵɟ�
ɩɪɨɹɜɥɟɧɢɹ�ɨɫɥɨɠɧɹɸɬ�ɬɟɱɟɧɢɟ�ɋȺɄ��ɬɚɤ�ɤɚɤ�ɧɟ�ɩɨɡɜɨɥɹɸɬ�ɩɪɨɜɨɞɢɬɶ�
ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɭɸ� ɩɨɞɞɟɪɠɤɭ�� Ʉɚɪɞɢɚɥɶɧɵɟ� ɢ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɨɹɜɥɟɧɢɹ� ɩɪɢ� ɋȺɄ� ɜɧɨɫɹɬ� ɧɟɡɚɜɢɫɢɦɵɣ� ɜɤɥɚɞ� ɜ� ɨɛɳɢɣ� ɢɫɯɨɞ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɤɨɜɵɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɹ�
ɚɫɫɨɰɢɢɪɭɸɬɫɹ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɧɚɪɭɲɟɧɢɣ�ɪɢɬɦɚ�ɫɟɪɞɰɚ��Ɍɚɯɢɚɪɢɬɦɢɢ�
ɱɚɫɬɨ� ɚɫɫɨɰɢɢɪɭɸɬɫɹ� ɫ� ɢɧɮɚɪɤɬɨɦ� ɦɢɨɤɚɪɞɚ� ɛɟɡ� ɩɨɞɴɟɦɚ� ɫɟɝɦɟɧɬɚ�
67�� ɋɥɭɱɚɢ� ɛɪɚɞɢɚɪɢɬɦɢɢ� ɨɞɢɧɚɤɨɜɨ� ɫɪɚɜɧɢɦɵ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɫ�
ɢɧɮɚɪɤɬɨɦ�ɦɢɨɤɚɪɞɚ�ɢ�ɩɨɞɝɪɭɩɩɚɦɢ�ɛɟɡ�ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ�
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,QWURGXFWLRQ�� &DUGLDF� V\PSWRPV� RI� VXEDUDFKQRLG� KHPRUUKDJH� �6$+��
UHSUHVHQW� ��í���� RI� RWKHU� V\VWHP� FKDQJHV� DQG� LQFOXGH� PLQRU� (&*�
DEQRUPDOLW\�� UHYHUVLEOH� OHIW� YHQWULFOH� G\VIXQFWLRQ��P\RFDUGLDO� LQIDUFWLRQ�
ZLWK�RU�ZLWKRXW�HOHYDWLRQ�RI�67�VHJPHQW��$FFRUGLQJ�WR�SUHYLRXV�VWXGLHV��
WKH� 6$+� ZLWK� FDUGLDF� PDQLIHVWDWLRQV� KDV� DQ� XQIDYRUDEOH� SURJQRVLV��
+HPRG\QDPLF� FKDQJHV� XQGHU� WKH� 6$+� DUH� LQHYLWDEOH�� WKH\� UHTXLUH�
LQIXVLRQ�WKHUDS\�DQG�KHPRG\QDPLF�VXSSRUW��$LP��7R�VWXG\�WKH�IUHTXHQF\�
RI� YDULRXV� FDUGLDF� V\PSWRPV� DQG� WKHLU� LQÀXHQFH� RQ� SDWLHQWV� IURP� WKH�
LQLWLDO�QHXURORJLFDO�GH¿FLW��0DWHULDOV�DQG�PHWKRGV������SDWLHQWV�RI�0&'&�
LQ�DFXWH�FRQGLWLRQ�RI�WKH�6$+�WRRN�SDUW�LQ�D�FOLQLFDO�VWXG\��&OLQLFDO�GDWD��
RXWFRPH�RI�SDWLHQWV�ZLWK�6$+�DQG� WKHLU�FRUUHODWLRQ�ZLWK�(&*�FKDQJHV��
WURSRQLQ� OHYHOV� DQG� P\RFDUGLDO� VWXQQLQJ� ZHUH� DQDO\VHG�� 3DWLHQWV� ZLWK�
FDUGLDF� V\PSWRPV� ZHUH� FRPSDUHG� ZLWK� WKH� JURXS� ZLWKRXW� FDUGLDF�
V\PSWRPV��5HVXOWV��&DUGLDF�PDQLIHVWDWLRQV�ZHUH� GHWHFWHG� LQ� ������ ����
SDWLHQWV���P\RFDUGLDO� LQIDUFWLRQ�ZLWK�67�VHJPHQW�HOHYDWLRQ�����SDWLHQWV��
DQG� ZLWKRXW� 67� VHJPHQW� HOHYDWLRQ� ���� SDWLHQWV��� GLIIHUHQW� W\SHV� RI�
DUUK\WKPLD�ZHUH�GHWHFWHG� LQ���������SDWLHQWV���DQG����SDWLHQWV� ��������
DPRQJ�WKHP�KDG�D�YHQWULFXODU�KHPRUUKDJH�ZKLFK�KDG�EHHQ�IRXQG�RXW�E\�
FRPSXWHG�WRPRJUDSKLF�VFDQQLQJ��7KH�PRUWDOLW\�LQ�D�JURXS�RI�SDWLHQWV�ZLWK�
P\RFDUGLDO�LQIDUFWLRQ�ZLWKRXW�67�VHJPHQW�HOHYDWLRQ�ZDV�����WLPHV�KLJKHU�
WKDQ� LQ� WKH� RWKHU� JURXSV� RI� SDWLHQWV� ������� LQ� D� JURXS�ZLWKRXW� FDUGLDF�
FRPSOLFDWLRQV�DQG�������LQ�D�JURXS�ZLWK�P\RFDUGLDO�LQIDUFWLRQ�ZLWKRXW�67�
VHJPHQW�HOHYDWLRQ���7KH�PRUWDOLW\� LQ�D�JURXS�ZLWK�P\RFDUGLDO� LQIDUFWLRQ�
ZLWK�67�VHJPHQW�HOHYDWLRQ�ZDV�����WLPHV�KLJKHU�WKDQ�LQ�WKH�RWKHU�JURXSV�RI�
SDWLHQWV��������DQG������UHVSHFWLYHO\���&RQFOXVLRQ��7KH�VWXG\�VKRZHG�WKDW�
FDUGLDF� V\PSWRPV�FRPSOLFDWH� WKH�6$+��EHFDXVH� WKH\� UHQGHU� LPSRVVLEOH�
WKH� KHPRG\QDPLF� VXSSRUW�� 7KH� FDUGLDF� DQG� QHXURORJLFDO� V\PSWRPV�
RI�6$+�PDNH� LQGHSHQGHQW� FRQWULEXWLRQV� WR� WKH� RYHUDOO� RXWFRPH�� ,W�ZDV�
UHYHDOHG�WKDW�LQWUDYHQWULFXODU�KHPRUUKDJH�LV�UHODWHG�WR�FDUGLDF�DUUK\WKPLD��
7DFK\DUUK\WKPLD� LV� RIWHQ� UHODWHG� WR� P\RFDUGLDO� LQIDUFWLRQ� ZLWKRXW� 67�
VHJPHQW� HOHYDWLRQ�� 7KH� JURXSV� ZLWK� P\RFDUGLDO� LQIDUFWLRQ� DQG� JURXSV�
ZLWKRXW�P\RFDUGLDO�LQIDUFWLRQ�KDYH�FRPSDUDEOH�FDVHV�RI�EUDG\DULWPLD�

ɇȿɂɇȼȺɁɂȼɇɈȿ�ɌȿɊɆɈɄȺɊɌɂɊɈȼȺɇɂȿ�ȽɈɅɈȼɇɈȽɈ�
ɆɈɁȽȺ�ɍ�ɋɉɈɊɌɋɆȿɇɈȼ�ȻɈɄɋȿɊɈȼ�
Ⱥ�ɋ��Ȼɨɱɤɢɧ��ȿ�ɇ��Ʉɨɧɞɪɚɲɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��Ȼɭɬɪɨɜ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ɉ�Ⱥ��ɒɟɜɟɥɺɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�Ⱦɪɭɠɛɵ�ɇɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɚɝɧɨɫɬɢɤɚ� ɬɪɚɜɦɚɬɢɱɟɫɤɢɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�ɜ�ɨɫɬɪɨɦ�ɩɟɪɢɨɞɟ�ɬɪɚɜɦɵ�ɧɚ�ɞɨɝɨɫɩɢɬɚɥɶɧɨɦ�ɷɬɚɩɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�
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ɫɭɳɟɫɬɜɟɧɧɭɸ� ɩɪɨɛɥɟɦɭ�� ȼ� ɊɍȾɇ� ɢɫɩɨɥɶɡɭɸɬ� ɧɟɢɧɜɚɡɢɜɧɭɸ�
ɦɟɬɨɞɢɤɭ�ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��ɩɨɡɜɨɥɹɸɳɭɸ�ɨɰɟɧɢɬɶ�
ɭɪɨɜɟɧɶ� ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚ� ɝɥɭɛɢɧɟ� �� ɫɦ�ɨɬ�ɩɨɜɟɪɯɧɨɫɬɢ� ɫɤɚɥɶɩɚ�� ɱɬɨ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɭɪɨɜɧɸ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɫɥɨɟɜ� ɤɨɪɵ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɢɤɢ� ɪɚɞɢɨɬɟɪɦɨɦɟɬɪɢɢ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɟɧɞɟɧɰɢɢ�ɢɡɦɟɧɟɧɢɹ�ɬɟɦɩɟɪɚɬɭɪɵ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɭ� ɫɨɦɚɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ� ɫɩɨɪɬɫɦɟɧɨɜ�ɛɨɤɫɟɪɨɜ�
ɩɨɫɥɟ� ɤɨɧɬɚɤɬɧɨɝɨ� ɫɩɚɪɪɢɧɝɚ� ɫ� ɩɪɨɩɭɫɤɨɦ� ɭɞɚɪɨɜ� ɜ� ɨɛɥɚɫɬɶ�
ɝɨɥɨɜɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɡɦɟɪɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ� ɫ� ɩɨɫɬɪɨɟɧɢɟɦ� ɬɟɪɦɨɤɚɪɬ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɭɬɟɦ� ɪɟɝɢɫɬɪɚɰɢɢ�
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜ� ɞɟɰɢɦɟɬɪɨɜɨɦ�
ɞɢɚɩɚɡɨɧɟ� ɚɩɩɚɪɚɬɨɦ� ɊɌɆ����� Ȼɵɥɨ� ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɫɨɦɚɬɢɱɟɫɤɢ�
ɡɞɨɪɨɜɵɯ� ɫɩɨɪɬɫɦɟɧɨɜ�ɛɨɤɫɟɪɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��í��� ɥɟɬ� ɞɨ� ɢ�
ɩɨɫɥɟ�ɤɨɧɬɚɤɬɧɨɝɨ�ɫɩɚɪɪɢɧɝɚ�ɫ�ɩɪɨɩɭɫɤɨɦ�ɭɞɚɪɨɜ�ɜ�ɨɛɥɚɫɬɶ�ɝɨɥɨɜɵ��
Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�ɬɟɦɩɟɪɚɬɭɪɚ�
ɦɨɡɝɚ� ɜ� ɫɪɟɞɧɟɦ� ɫɨɫɬɚɜɥɹɟɬ� ����������ɋ� ɫ� ɞɢɚɩɚɡɨɧɨɦ� ɨɬɤɥɨɧɟɧɢɣ�
ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ� ���ɋ� ɞɨ� ���ɋ�� ȼ� ɞɚɧɧɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɪɟɞɧɹɹ�
ɬɟɦɩɟɪɚɬɭɪɚ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɭ�ɫɨɦɚɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɯ�ɫɩɨɪɬɫɦɟɧɨɜ�
ɛɨɤɫɟɪɨɜ�ɞɨ�ɫɩɚɪɪɢɧɝɚ�ɫɨɫɬɚɜɢɥɚ������������ɋ��ɋɪɟɞɧɹɹ�ɬɟɦɩɟɪɚɬɭɪɚ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ� ɭ� ɷɬɢɯ�ɠɟ� ɫɩɨɪɬɫɦɟɧɨɜ�ɛɨɤɫɟɪɨɜ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɩɨɫɥɟ�ɤɨɧɬɚɤɬɧɨɝɨ�ɫɩɚɪɪɢɧɝɚ�ɫ�ɩɪɨɩɭɫɤɨɦ�ɭɞɚɪɨɜ�ɜ�ɨɛɥɚɫɬɶ�ɝɨɥɨɜɵ��
ɫɨɫɬɚɜɢɥɚ� �����������ɋ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ�
ɩɪɟɞɩɨɥɨɠɢɬɶ��ɱɬɨ�ɩɨɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɹɜɥɹɟɬɫɹ�
ɨɛɴɟɤɬɢɜɧɵɦ� ɩɨɤɚɡɚɬɟɥɟɦ� ɢɡɦɟɧɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɭ�ɛɨɥɶɧɵɯ�ɜ�ɨɫɬɪɨɦ�ɩɟɪɢɨɞɟ�ɬɪɚɜɦɵ�
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,QWURGXFWLRQ�� 'LDJQRVLV� RI� WUDXPDWLF� EUDLQ� LQMXULHV� LQ� WKH� DFXWH� WUDXPD�
SUHKRVSLWDO� SRVHV� D� VLJQL¿FDQW� SUREOHP�� ,Q� RUH� XVLQJ� D� QRQLQYDVLYH�
WHFKQLTXH�UDGLRPHWU\�EUDLQ�WR�DVVHVV�WKH�OHYHO�RI�WHPSHUDWXUH�DW���FP�GHSWK�
IURP�WKH�VXUIDFH�RI�WKH�VFDOS��ZKLFK�FRUUHVSRQGV�WR�WKH�VXSHU¿FLDO�OD\HUV�
RI�WKH�FRUWH[��$LP��$SSOLFDWLRQ�RI�WKH�WHFKQLTXH�RI�PLFURZDYH�UDGLRPHWU\�
EUDLQ� WR� GHWHUPLQH� WKH� WHPSHUDWXUH� FKDQJHV� RI� WKH� EUDLQ� LQ� VRPDWLFDOO\�
KHDOWK\� DWKOHWHV� DIWHU� FRQWDFW� VSDUULQJ� ER[HUV� VNLS� EORZV� WR� WKH� KHDG��
0DWHULDOV�DQG�PHWKRGV��0HDVXUHPHQW�RI�WKH�WHPSHUDWXUH�RI�WKH�EUDLQ�ZLWK�
WKH� FRQVWUXFWLRQ� WHUPRNDUW� SHUIRUPHG� E\� GHWHFWLRQ� RI� HOHFWURPDJQHWLF�
UDGLDWLRQ� LQ� WKH� EUDLQ� GHFLPHWHU� XQLW� 570����� :HUH� H[DPLQHG� ���
VRPDWLFDOO\� KHDOWK\� DWKOHWHV� ER[HUV� DJHG� ��í��� \HDUV� EHIRUH� DQG� DIWHU�
FRQWDFW�VSDUULQJ�VNLS�EORZV�WR�WKH�KHDG��5HVXOWV��,Q�KHDOWK\�VXEMHFWV�DJHG�
��� WR� ��� \HDUV�� WKH� WHPSHUDWXUH� RI� WKH� EUDLQ� LV� RQ� DYHUDJH� ����������&�
ZLWK� D� UDQJH� RI� GHYLDWLRQV� LQ� WKH� UDQJH� RI� ���&� WR� ���&�� ,Q� WKLV� VWXG\��
WKH�DYHUDJH�WHPSHUDWXUH�RI�WKH�EUDLQ�FHUHEUDO�VRPDWLFDOO\�KHDOWK\�DWKOHWHV�
ER[HUV�VSDUULQJ�ZDV�WR������������&��7KH�DYHUDJH�WHPSHUDWXUH�RI�WKH�EUDLQ�
LQ�WKHVH�VDPH�DWKOHWHV�ER[HUV�VSDUULQJ�LPPHGLDWHO\�DIWHU�FRQWDFW�ZLWK�WKH�
RPLVVLRQ�RI�EORZV�WR� WKH�KHDG�ZDV������������&��&RQFOXVLRQ��2EWDLQHG�
GDWD� LQGLFDWH� WKDW�DQ�LQFUHDVH�LQ� WHPSHUDWXUH�RI� WKH�EUDLQ�LV�DQ�REMHFWLYH�
LQGLFDWRU�RI�FKDQJHV� LQ� WKH� IXQFWLRQDO� VWDWH�RI� WKH�EUDLQ� LQ�SDWLHQWV�ZLWK�
DFXWH�WUDXPD��

ɋȿɊȾȿɑɇɈ�ɅȿȽɈɑɇȺə�ɊȿȺɇɂɆȺɐɂə�±�ȼȺɀɇȿɃɒȿȿ�
ɆȿɊɈɉɊɂəɌɂȿ�ɉȿɊȼɈɃ�ɆȿȾɂɐɂɇɋɄɈɃ�ɉɈɆɈɓɂ�
ȿ�ȼ��Ʉɨɫɬɸɱɟɧɤɨ��ɂ�ɘ��ɉɨɥɬɨɪɚɤ��Ⱥ�ȼ��Ⱥɮɚɧɚɫɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞɨɰ��Ɍ�Ⱥ��ȼɚɧɯɚɧɨɜɚ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�Ⱥ��Ȼɨɝɨɦɨɥɶɰɚ��
Ʉɢɟɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��ȼ�ɷɤɫɬɪɟɦɚɥɶɧɵɯ�ɫɢɬɭɚɰɢɹɯ��ɩɪɢ�ɜɧɟɡɚɩɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɹɯ��
ɬɪɚɜɦɚɯ��ɤɨɬɨɪɵɟ�ɭɝɪɨɠɚɸɬ�ɠɢɡɧɢ�ɩɨɬɟɪɩɟɜɲɟɝɨ��ɜ�ɤɨɧɟɱɧɨɣ�ɫɬɚɞɢɢ�
ɦɧɨɝɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɢɥɢ� ɜ� ɫɥɭɱɚɟ� ɢɯ� ɬɹɠɟɥɨɝɨ� ɬɟɱɟɧɢɹ� ɦɨɠɟɬ�
ɩɨɹɜɢɬɶɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɜ� ɧɟɨɬɥɨɠɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ��
Ɍɚɤɢɟ� ɱɪɟɡɜɵɱɚɣɧɵɟ� ɫɢɬɭɚɰɢɢ� ɧɚɫɬɭɩɚɸɬ� ɜɧɟɡɚɩɧɨ�� ɚ� ɪɟɚɝɢɪɨɜɚɬɶ�
ɧɚ� ɧɢɯ� ɧɭɠɧɨ� ɛɵɫɬɪɨ�� Ɉɬ� ɤɚɱɟɫɬɜɚ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ� ɧɟɨɬɥɨɠɧɨɣ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɱɚɫɬɨ� ɡɚɜɢɫɢɬ�ɠɢɡɧɶ� ɩɨɬɟɪɩɟɜɲɟɝɨ��ɉɨɷɬɨɦɭ�
ɡɧɚɧɢɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɧɟɨɬɥɨɠɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɢ� ɭɦɟɧɢɟ� ɨɤɚɡɚɬɶ�
ɦɟɞɢɰɢɧɫɤɭɸ�ɩɨɦɨɳɶ�ɜ� ɬɚɤɢɯ�ɫɢɬɭɚɰɢɹɯ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɧɟ� ɬɨɥɶɤɨ�ɭ�
ɜɪɚɱɟɣ�ɥɸɛɨɣ�ɫɩɟɰɢɚɥɶɧɨɫɬɢ��ɧɨ�ɢ�ɭ�ɞɪɭɝɢɯ�ɤɨɧɬɢɧɝɟɧɬɨɜ�ɧɚɫɟɥɟɧɢɹ��
ȼ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɷɬɨ�ɤɚɫɚɟɬɫɹ�ɫɟɪɞɟɱɧɨ�ɥɟɝɨɱɧɨɣ�ɪɟɚɧɢɦɚɰɢɢ��ɋɅɊ���
ɬɚɤ�ɤɚɤ�ɢɦɟɧɧɨ�ɷɬɨ�ɦɟɪɨɩɪɢɹɬɢɟ�ɫɩɚɫɚɟɬ�ɠɢɡɧɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɡɧɚɤɨɦɢɬɶ�ɞɟɬɟɣ��ɩɨɫɟɳɚɸɳɢɯ�Ʉɢɟɜɫɤɢɣ�ɞɜɨɪɟɰ�ɞɟɬɟɣ�ɢ�ɸɧɨɲɟɫɬɜɚ�

�ɄȾȾɘ���ɫ�ɛɚɡɨɜɵɦɢ�ɩɨɧɹɬɢɹɦɢ�ɪɟɚɧɢɦɚɬɨɥɨɝɢɢ��ɧɚɭɱɢɬɶ�ɢɯ�ɨɫɧɨɜɚɦ�
ɢ� ɫɨɜɪɟɦɟɧɧɵɦ� ɩɪɢɟɦɚɦ�ɋɅɊ��Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɢɟ� ɜ�
ɜɢɞɟ�ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�ɧɚ�ɛɚɡɟ�ɄȾȾɘ�ɞɟɦɨɧɫɬɪɚɰɢɢ�
ɨɫɧɨɜɧɵɯ�ɫɨɜɪɟɦɟɧɧɵɯ�ɚɫɩɟɤɬɨɜ�ɋɅɊ�ɫ�ɩɨɦɨɳɶɸ�ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ�
ɫɢɫɬɟɦ��ɨɬɪɚɛɨɬɤɚ�ɧɚɜɵɤɨɜ�ɧɚ�ɦɚɧɟɤɟɧɟ��Ɋɟɡɭɥɶɬɚɬɵ���í��ɨɤɬɹɛɪɹ������
ɝɨɞɚ�ɧɚ�ɛɚɡɟ�ɄȾȾɘ�ɧɚɦɢ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɞɟɦɨɧɫɬɪɚɰɢɹ�ɢ�ɨɛɭɱɟɧɢɟ�
ɞɟɬɟɣ�ɨɫɧɨɜɚɦ�ɋɅɊ�ɜ�ɜɢɞɟ�ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɤɨɧɮɟɪɟɧɰɢɢ�©ɉɟɪɜɚɹ�
ɦɟɞɢɰɢɧɫɤɚɹ�ɩɨɦɨɳɶª��Ȼɨɥɟɟ�����ɞɟɬɟɣ�ɛɵɥɢ�ɨɡɧɚɤɨɦɥɟɧɵ�ɫ�ɬɚɤɢɦɢ�
ɩɨɧɹɬɢɹɦɢ�ɤɚɤ�ɤɥɢɧɢɱɟɫɤɚɹ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɫɦɟɪɬɶ��ɫ�ɞɢɚɝɧɨɫɬɢɤɨɣ�
�ɚ�ɬɚɤɠɟ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ�ɩɪɢɱɢɧɚɦɢ��ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɷɬɚɩɚɦɢ� ɢ� ɩɨɪɹɞɤɨɦ� ɩɪɨɜɟɞɟɧɢɹ� ɋɅɊ�� Ʉɚɠɞɵɣ�
ɢɡ� ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ� ɫɦɨɝ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɩɨɬɪɟɧɢɪɨɜɚɬɶɫɹ� ɧɚ�
ɦɚɧɟɤɟɧɟ� ±� ɩɪɨɜɟɫɬɢ� ɬɪɨɣɧɨɣ� ɩɪɢɟɦ� ɋɚɮɚɪɚ�� ɧɟɩɪɹɦɨɣ� ɦɚɫɫɚɠ�
ɫɟɪɞɰɚ�� ɢɫɤɭɫɫɬɜɟɧɧɨɟ� ɞɵɯɚɧɢɟ� ɪɨɬ� ɜ� ɪɨɬ�� Ɋɚɫɫɦɨɬɪɟɥɢ� ɬɚɤɠɟ� ɢ�
ɞɪɭɝɢɟ�ɜɚɠɧɵɟ�ɜɨɩɪɨɫɵ�ɧɟɨɬɥɨɠɧɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ��ȼɵɜɨɞɵ��
ɋɜɨɟɜɪɟɦɟɧɧɨɟ� ɢ� ɩɪɚɜɢɥɶɧɨɟ� ɨɤɚɡɚɧɢɟ� ɧɟɨɬɥɨɠɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ� ɜ� ɷɤɫɬɪɟɦɚɥɶɧɵɯ� ɫɢɬɭɚɰɢɹɯ� ɢɦɟɟɬ� ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɹ� ɞɥɹ�
ɫɩɚɫɟɧɢɹ� ɠɢɡɧɢ� ɩɨɬɟɪɩɟɜɲɟɝɨ�� ɉɨɷɬɨɦɭ� ɧɟɨɛɯɨɞɢɦɨ�� ɱɬɨɛɵ� ɭɠɟ� ɫ�
ɪɚɧɧɟɝɨ�ɜɨɡɪɚɫɬɚ�ɥɸɞɢ�ɢɦɟɥɢ�ɧɟɨɛɯɨɞɢɦɵɟ�ɡɧɚɧɢɹ�ɢ�ɧɚɜɵɤɢ��ɇɚɦɢ�
ɨɫɧɨɜɚɦ� ɋɅɊ� ɛɵɥɢ� ɨɛɭɱɟɧɵ� ɞɟɬɢ�� ɩɨɫɟɳɚɸɳɢɟ� ɄȾȾɘ�� ɤɨɬɨɪɵɟ�
ɫɨɛɢɪɚɸɬɫɹ�ɫɜɹɡɚɬɶ�ɫɜɨɟ�ɛɭɞɭɳɟɟ�ɤɚɤ�ɫ�ɦɟɞɢɰɢɧɨɣ��ɬɚɤ�ɢ�ɫ�ɞɪɭɝɢɦɢ�
ɧɚɩɪɚɜɥɟɧɢɹɦɢ�

&$5',238/021$5<�5(686&,7$7,21�±�7+(�0267�
,03257$17�(9(17�2)�),567�$,'
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,QWURGXFWLRQ��,Q�H[WUHPH�VLWXDWLRQV��ZKHQ�VXGGHQ�LOOQHVVHV�RU�LQMXULHV�WKDW�
FDQ�WKUHDWHQ�WKH�OLIH�RI�WKH�YLFWLP��LQ�WKH�¿QDO�VWDJH�RI�PDQ\�GLVHDVHV�RU�
LQ�FDVH�RI�KHDY\�ÀRZ�RI�WKHP�ZH�PD\�QHHG�DQ�XUJHQW�PHGLFDO�DLG��6XFK�
HPHUJHQFLHV� DULVH� VXGGHQO\� DQG� WKH\� QHHG� WR� KDYH� D� TXLFN� UHVSRQG� WR�
WKHP��7KH�YLFWLP¶V� OLIH�RIWHQ�GHSHQGV�RQ�WKH�TXDOLW\�RI�HPHUJHQF\�FDUH��
7KHUHIRUH�� WKH� NQRZOHGJH� RI� HPHUJHQF\� FRQGLWLRQV� GLDJQRVLV� DQG� WKH�
DELOLW\� WR� SURYLGH�PHGLFDO� FDUH� LQ� VXFK� VLWXDWLRQV� VKRXOG� KDYH� QRW� RQO\�
WKH�GRFWRUV�RI�DQ\�VSHFLDOW\��EXW�DOVR�RWKHU�SRSXODWLRQV��,Q�SDUWLFXODU�WKLV�
DSSOLHV� WR� FDUGLRSXOPRQDU\� UHVXVFLWDWLRQ� �&35��� DV� H[DFWO\� WKLV� DFWLRQ�
VDYHV�OLYHV��$LP��7KH�DLP�LV�WR�LQWURGXFH�FKLOGUHQ�DWWHQGLQJ�.LHY�3DODFH�RI�
&KLOGUHQ�DQG�<RXWK��.3&<��WKH�EDVLF�FRQFHSWV�RI�UHVXVFLWDWLRQ��WR�WHDFK�
WKHP� WKH� EDVLFV� DQG�PRGHUQ� PHWKRGV� RI� &35��0DWHULDOV� DQG�PHWKRGV��
&RQGXFWLQJ�D�VFLHQWL¿F�FRQIHUHQFH�DW�WKH�.3&<�ZH�PDGH�D�GHPRQVWUDWLRQ�
RI� EDVLF� DVSHFWV� RI� PRGHUQ� &35� XVLQJ� PXOWLPHGLD� V\VWHPV� DQG� D�
PDQQHTXLQ��5HVXOWV������2FWREHU�������ZH�FRQGXFWHG�D�GHPRQVWUDWLRQ�DQG�
WHDFKLQJ�FKLOGUHQ�WKH�EDVLFV�RI�&35�DV�WKH�VFLHQWL¿F�SUDFWLFDO�FRQIHUHQFH�
©)LUVW�$LGª�DW�WKH�.3&<��0RUH�WKDQ�����FKLOGUHQ�ZHUH�IDPLOLDUL]HG�ZLWK�
VXFK� FRQFHSWV� DV� FOLQLFDO� DQG� ELRORJLFDO� GHDWK�� ZLWK� GLDJQRVLV� �DV� ZHOO�
DV� WKH�PRVW� FRPPRQ� FDXVHV�� RI� FLUFXODWRU\� LQHI¿FLHQF\� DQG�ZLWK� VWHSV�
RI�&35��(YHU\� SUHVHQW� SHUVRQ�ZDV� DEOH� WR�ZRUN� RXW� RQ� D�PDQQHTXLQ� ±�
WR� PDNH� D� WULSOH� 6DIDU� PHWKRG�� FKHVW� FRPSUHVVLRQV�� PRXWK�WR�PRXWK�
EUHDWKLQJ��:H�DOVR�WDONHG�RI�RWKHU�LPSRUWDQW�LVVXHV�RI�HPHUJHQF\�PHGLFDO�
FDUH��&RQFOXVLRQ��$Q�DSSURSULDWH�HPHUJHQF\�PHGLFDO�FDUH�PDGH�RQ�WLPH�LQ�
HPHUJHQF\�VLWXDWLRQV�LV�HVVHQWLDO�WR�VDYH�WKH�OLIH�RI�WKH�YLFWLP��7KHUHIRUH��
LW�LV�QHFHVVDU\�WKDW�LQ�HDUO\�DJHV�SHRSOH�KDYH�VXFK�NQRZOHGJH�DQG�VNLOOV��
:H�WUDLQHG�FKLOGUHQ�DWWHQGLQJ�.3&<��WKDW�DUH�JRLQJ�WR�FRQQHFW�WKHLU�IXWXUH�
ZLWK�ERWK�PHGLFLQH�DQG�RWKHU�GLUHFWLRQV��WKH�EDVLFV�RI�&35�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ȾɂɍɊȿɌɂɑȿɋɄɈɃ�ɂ�ɋȺɅɍɊȿɌɂɑȿɋɄɈɃ�
ȺɄɌɂȼɇɈɋɌɂ�ɉɊȿɉȺɊȺɌɈȼ�ɅȿɄȺɊɋɌȼȿɇɇɕɏ�
ɊȺɋɌȿɇɂɃ��ɋɈȾȿɊɀȺɓɂɏ�ɎɅȺȼɈɇɈɂȾɕ
ȿ�ɇ��Ɂɚɣɰɟɜɚ��Ⱥ�ȼ��Ʉɭɪɤɢɧɚ��ɋ�ɂ��Ⱦɸɞɸɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɇ��Ɂɚɣɰɟɜɚ��
ɤ�ɮ�ɧ��ɞɨɰ��Ⱥ�ȼ��Ʉɭɪɤɢɧɚ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɭɪɟɬɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ�
ɪɚɡɥɢɱɧɵɯ�ɨɬɪɚɫɥɹɯ�ɦɟɞɢɰɢɧɵ��ɋɭɳɟɫɬɜɭɸɳɢɟ�ɦɨɱɟɝɨɧɧɵɟ�ɫɪɟɞɫɬɜɚ�
ɢɦɟɸɬ� ɪɹɞ� ɩɨɛɨɱɧɵɯ� ɷɮɮɟɤɬɨɜ�� ɤɨɬɨɪɵɟ� ɧɟ� ɞɚɸɬ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɚɧɧɵɟ� ɩɪɟɩɚɪɚɬɵ� ɩɪɢ� ɩɚɬɨɥɨɝɢɢ� ɨɬɞɟɥɶɧɵɯ� ɨɪɝɚɧɨɜ�
ɢ� ɫɢɫɬɟɦ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɩɨɢɫɤ� ɧɨɜɵɯ� ɦɨɱɟɝɨɧɧɵɯ� ɫɪɟɞɫɬɜ� ɫɪɟɞɢ�
ɪɚɫɬɢɬɟɥɶɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�� ɜ�ɱɚɫɬɧɨɫɬɢ�ɩɪɟɩɚɪɚɬɨɜ�ɧɚ�ɨɫɧɨɜɟ� ɫɵɪɶɹ�
ɩɢɠɦɵ��ɪɟɩɟɲɤɚ�ɢ�ɛɟɫɫɦɟɪɬɧɢɤɚ��ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɟɫɶɦɚ�ɚɤɬɭɚɥɶɧɵɦ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɜɥɢɹɧɢɹ� ɩɪɟɩɚɪɚɬɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɢɡ�
ɫɵɪɶɹ� ɩɢɠɦɵ�� ɪɟɩɟɲɤɚ� ɢ� ɛɟɫɫɦɟɪɬɧɢɤɚ� ɧɚ� ɷɤɫɤɪɟɬɨɪɧɭɸ�ɮɭɧɤɰɢɸ�
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ɩɨɱɟɤ� ɫ� ɜɵɹɫɧɟɧɢɟɦ�ɦɟɯɚɧɢɡɦɚ� ɢɯ� ɞɟɣɫɬɜɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɂɡɭɱɟɧɢɸ�ɩɨɞɜɟɪɝɥɢɫɶ�ɜɨɞɧɵɟ�ɢɡɜɥɟɱɟɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɫɵɪɶɹ�ɩɢɠɦɵ��
ɪɟɩɟɲɤɚ�ɢ�ɛɟɫɫɦɟɪɬɧɢɤɚ�ɜ�ɞɨɡɚɯ����ɢ�����ɦɝ�ɤɝ��ɗɤɫɩɟɪɢɦɟɧɬɵ�ɛɵɥɢ�
ɩɪɨɜɟɞɟɧɵ� ɧɚ� ɛɟɥɵɯ� ɛɟɫɩɨɪɨɞɧɵɯ� ɩɨɥɨɜɨɡɪɟɥɵɯ� ɤɪɵɫɚɯ� ɨɛɨɟɝɨ�
ɩɨɥɚ�ɦɚɫɫɨɣ����í���� ɝ�� Ɂɚ� ɞɟɧɶ�ɞɨ�ɨɩɵɬɚ�ɢ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɟɪɟɞ�
ɷɤɫɩɟɪɢɦɟɧɬɨɦ� ɤɨɧɬɪɨɥɶɧɨɣ� ɢ� ɨɩɵɬɧɨɣ� ɝɪɭɩɩɚɦ� ɠɢɜɨɬɧɵɯ� ɩɪɢ�
ɩɨɦɨɳɢ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨɝɨ� ɡɨɧɞɚ� ɜɜɨɞɢɥɚɫɶ� ɜɨɞɚ� ɜ� ɨɛɴɟɦɟ� ��� ɨɬ�
ɦɚɫɫɵ� ɬɟɥɚ� ɠɢɜɨɬɧɨɝɨ�� ɉɚɪɚɥɥɟɥɶɧɨ� ɨɩɵɬɧɚɹ� ɝɪɭɩɩɚ� ɠɢɜɨɬɧɵɯ�
ɩɨɥɭɱɚɥɚ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨ� ɨɞɢɧ� ɢɡ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɜ�
ɪɚɛɨɱɟɣ� ɞɨɡɟ�� ɀɢɜɨɬɧɵɟ� ɪɚɫɫɚɠɢɜɚɥɢɫɶ� ɜ� ɨɛɦɟɧɧɵɟ� ɤɥɟɬɤɢ� ɧɚ� ���
ɱɚɫɚ�ɞɥɹ�ɫɛɨɪɚ�ɦɨɱɢ��ȼ�ɩɨɥɭɱɟɧɧɵɯ�ɩɪɨɛɚɯ�ɨɩɪɟɞɟɥɹɥɢ�ɨɛɴɟɦ�ɦɨɱɢ��
ɤɨɧɰɟɧɬɪɚɰɢɸ� ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ� ɦɟɬɨɞɨɦ� ɩɥɚɦɟɧɧɨɣ� ɮɨɬɨɦɟɬɪɢɢ��
ɤɪɟɚɬɢɧɢɧɚ�±�ɮɨɬɨɷɥɟɤɬɪɨɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ��Ɋɟɡɭɥɶɬɚɬɵ��
Ɉɞɧɨɤɪɚɬɧɨɟ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨɟ� ɜɜɟɞɟɧɢɟ� ɧɚɫɬɨɹ� ɩɢɠɦɵ� ɜ� ɞɨɡɟ� ���
ɦɝ�ɤɝ�ɡɚ���ɱɚɫɚ�ɨɩɵɬɧɨɝɨ�ɩɟɪɢɨɞɚ�ɜɵɡɜɚɥɨ�ɞɨɫɬɨɜɟɪɧɨɟ�ɜɨɡɪɚɫɬɚɧɢɟ�
ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɩɨɱɟɤ��
ɞɢɭɪɟɡɚ� ±� ɧɚ� ����� ɧɚɬɪɢɣɭɪɟɡɚ� ±� ɧɚ� ������ ɤɚɥɢɣɭɪɟɡɚ� ±� ɧɚ� �����
ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ�±�ɧɚ������ɪ�������ɇɚɫɬɨɣ�ɪɟɩɟɲɤɚ�ɜ�ɚɧɚɥɨɝɢɱɧɨɣ�ɞɨɡɟ�
ɡɚ� �� ɱ� ɧɚɛɥɸɞɟɧɢɹ� ɩɪɢɜɟɥ� ɤ� ɢɡɨɥɢɪɨɜɚɧɧɨɦɭ� ɩɚɞɟɧɢɸ� ɤɚɥɢɣɭɪɟɡɚ�
ɧɚ� ����� ɪ������� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɩɪɢ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨɦ� ɜɜɟɞɟɧɢɢ�
ɠɢɜɨɬɧɵɦ� ɧɚɫɬɨɹ� ɛɟɫɫɦɟɪɬɧɢɤɚ� ɜ� ɜɵɲɟɭɤɚɡɚɧɧɨɣ� ɞɨɡɟ� ɡɚ� �� ɱɚɫ��
ɨɩɵɬɧɨɝɨ� ɩɟɪɢɨɞɚ� ɨɬɦɟɱɚɥɨɫɶ� ɜɵɪɚɠɟɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɩɨɱɟɱɧɨɣ� ɷɤɫɤɪɟɰɢɢ� ɜɨɞɵ� �ɧɚ� ������� ɧɚɬɪɢɹ� �ɧɚ� ������ ɤɚɥɢɹ� �ɧɚ�
�����ɢ� ɤɪɟɚɬɢɧɢɧɚ� �ɧɚ� ������ ɪ�������ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɩɪɢ�ɢɡɭɱɟɧɢɢ�
ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ�ɜ���ɯ�ɱɚɫɨɜɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�
ɫɥɟɞɭɸɳɟɟ�� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɫɬɢɦɭɥɢɪɨɜɚɥ� ɜɵɞɟɥɢɬɟɥɶɧɭɸ�
ɮɭɧɤɰɢɸ� ɩɨɱɟɤ� ɧɚɫɬɨɣ� ɛɟɫɫɦɟɪɬɧɢɤɚ� ɜ� ɞɨɡɟ� ��� ɦɝ�ɤɝ�� ɧɟɫɤɨɥɶɤɨ�
ɫɥɚɛɟɟ� ɩɪɨɹɜɢɥ� ɫɟɛɹ� ɧɚɫɬɨɣ� ɩɢɠɦɵ� ɜ� ɚɧɚɥɨɝɢɱɧɨɣ� ɞɨɡɟ�� ɚ� ɧɚɫɬɨɣ�
ɪɟɩɟɲɤɚ�í�ɨɤɚɡɚɥɫɹ�ɧɟ�ɷɮɮɟɤɬɢɜɧɵɦ��ɇɚɫɬɨɣ�ɩɢɠɦɵ�ɜ�ɞɨɡɟ�����ɦɝ�
ɤɝ�ɡɚ���ɱɚɫɚ�ɨɩɵɬɧɨɝɨ�ɩɟɪɢɨɞɚ�ɧɟ�ɩɪɢɜɟɥ�ɤ�ɞɨɫɬɨɜɟɪɧɨɦɭ�ɢɡɦɟɧɟɧɢɸ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɩɨɱɟɤ�� ɇɚɫɬɨɣ�
ɪɟɩɟɲɤɚ�ɜ�ɚɧɚɥɨɝɢɱɧɨɣ�ɞɨɡɟ�ɜɵɡɜɚɥ�ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�ɤɚɥɢɣɭɪɟɡɚ�
�ɧɚ� ����� ɢ� ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ� �ɧɚ� ������ ɪ�������ɇɚɫɬɨɣ� ɛɟɫɫɦɟɪɬɧɢɤɚ�
ɩɪɢɜɟɥ�ɤ�ɫɬɢɦɭɥɹɰɢɢ�ɧɚɬɪɢɣɭɪɟɡɚ��ɧɚ�������ɪ�������Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɞɚɧɧɵɟ� ɩɪɟɩɚɪɚɬɵ� ɡɚ� �� ɱ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɜ� ɞɨɡɟ� ���� ɦɝ�ɤɝ� ɨɤɚɡɚɥɢɫɶ�
ɧɟɷɮɮɟɤɬɢɜɧɵ��ȼɧɭɬɪɢɠɟɥɭɞɨɱɧɨɟ�ɜɜɟɞɟɧɢɟ�ɧɚɫɬɨɹ�ɩɢɠɦɵ�ɜ�ɞɨɡɟ����
ɦɝ�ɤɝ�ɡɚ����ɱɚɫɚ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɢɜɟɥ�ɤ�ɡɧɚɱɢɬɟɥɶɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�
ɩɨɱɟɱɧɨɣ� ɷɤɫɤɪɟɰɢɢ� ɜɨɞɵ� �ɧɚ� ������ ɧɚɬɪɢɹ� �ɧɚ� ������� ɤɚɥɢɹ� �ɧɚ�
�����ɢ�ɤɪɟɚɬɢɧɢɧɚ��ɧɚ�������ɪ�������ɇɚɫɬɨɣ�ɪɟɩɟɲɤɚ�ɜ�ɚɧɚɥɨɝɢɱɧɵɯ�
ɭɫɥɨɜɢɹɯ� ɩɪɢɜɟɥ� ɤ� ɪɨɫɬɭ� ɞɢɭɪɟɡɚ� �ɧɚ� ������ ɧɚɬɪɢɣɭɪɟɡɚ� �ɧɚ� �����
ɢ� ɤɚɥɢɣɭɪɟɡɚ� �ɧɚ� ����� ɭ� ɤɪɵɫ�� ɪ������� ɤɪɟɚɬɢɧɢɧɭɪɟɡ� ɩɪɢ� ɷɬɨɦ�
ɢɡɦɟɧɹɥɫɹ� ɧɟɞɨɫɬɨɜɟɪɧɨ��ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɫɭɬɨɤ� ɧɚɫɬɨɣ� ɛɟɫɫɦɟɪɬɧɢɤɚ�
ɜ� ɜɵɲɟɭɤɚɡɚɧɧɨɣ� ɞɨɡɟ� ɩɪɢɜɟɥ� ɤ� ɛɨɥɟɟ� ɦɹɝɤɨɦɭ� ɫɬɢɦɭɥɢɪɭɸɳɟɦɭ�
ɞɟɣɫɬɜɢɸ�� ɞɢɭɪɟɡ� ɭɜɟɥɢɱɢɥɫɹ� ɧɚ� ����� ɤɚɥɢɣɭɪɟɡ� �� ɧɚ� ���� ɢ�
ɤɪɟɚɬɢɧɢɧɭɪɟɡ� í� ɧɚ� ����� ɪ������� ɧɚɬɪɢɣɭɪɟɡ� ɩɪɢ� ɷɬɨɦ� ɢɡɦɟɧɹɥɫɹ�
ɧɟɞɨɫɬɨɜɟɪɧɨ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ�� ɜɫɟ� ɬɪɢ�ɧɚɫɬɨɹ� ɜ�ɞɨɡɟ����ɦɝ�ɤɝ� ɡɚ����
ɱɚɫ�� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɫɬɢɦɭɥɢɪɨɜɚɥɢ� ɷɤɫɤɪɟɬɨɪɧɭɸ� ɮɭɧɤɰɢɸ� ɩɨɱɟɤ��
ɷɮɮɟɤɬ�ɭɛɵɜɚɥ�ɜ�ɪɹɞɭ��ɧɚɫɬɨɣ�ɩɢɠɦɵ��ɧɚɫɬɨɣ�ɛɟɫɫɦɟɪɬɧɢɤɚ��ɧɚɫɬɨɣ�
ɪɟɩɟɲɤɚ��ɋɟɪɢɢ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫ�ɬɪɟɦɹ�ɧɚɫɬɨɹɦɢ�ɜ�ɞɨɡɚɯ�����ɦɝ�ɤɝ�
ɡɚ� ��� ɱɚɫ�� ɧɚɛɥɸɞɟɧɢɹ� ɞɚɥɢ� ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɧɚɫɬɨɣ� ɩɢɠɦɵ�
ɢɡɨɥɢɪɨɜɚɧɧɨ� ɫɬɢɦɭɥɢɪɨɜɚɥ� ɧɚɬɪɢɣɭɪɟɡ� �ɧɚ� ������ ɧɚɫɬɨɣ� ɪɟɩɟɲɤɚ�
ɞɚɥ� ɧɟɞɨɫɬɨɜɟɪɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɧɚɫɬɨɣ� ɛɟɫɫɦɟɪɬɧɢɤɚ� ɢɡɨɥɢɪɨɜɚɧɧɨ�
ɭɜɟɥɢɱɢɜɚɥ�ɞɢɭɪɟɡ��ɧɚ�������ɪ�������ȼɵɜɨɞɵ��ȼ�ɢɬɨɝɟ�ɩɪɢ�ɫɤɪɢɧɢɧɝɟ�
ɜɨɞɧɵɯ�ɢɡɜɥɟɱɟɧɢɣ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ���ɩɪɟɩɚɪɚɬɚ�ɫ�ɛɵɫɬɪɵɦ�ɪɚɡɜɢɬɢɟɦ�
ɞɢɭɪɟɬɢɱɟɫɤɨɝɨ�ɷɮɮɟɤɬɚ�ɢ�ɞɥɢɬɟɥɶɧɵɦ�ɞɟɣɫɬɜɢɟɦ��ɧɚɫɬɨɢ�ɩɢɠɦɵ�ɢ�
ɛɟɫɫɦɟɪɬɧɢɤɚ�ɜ�ɞɨɡɟ����ɦɝ�ɤɝ��ɢ�ɩɪɟɩɚɪɚɬ�ɫ�ɞɥɢɬɟɥɶɧɵɦ�ɥɚɬɟɧɬɧɵɦ�
ɩɟɪɢɨɞɨɦ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ�ɞɟɣɫɬɜɢɟɦ��ɧɚɫɬɨɣ�ɪɟɩɟɲɤɚ�ɜ�ɞɨɡɟ����
ɦɝ�ɤɝ��
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,QWURGXFWLRQ��'LXUHWLFV�DUH�ZLGHO\�XVHG�LQ�YDULRXV�EUDQFKHV�RI�PHGLFLQH��
([LVWLQJ�GLXUHWLFV�KDYH�D�QXPEHU�RI�VLGH�HIIHFWV��ZKLFK�GR�QRW�DOORZ�WKH�
XVH� RI� WKHVH� GUXJV� LQ� WKH� SDWKRORJ\� RI� VHSDUDWH� RUJDQV� DQG� V\VWHPV�� ,Q�
FRQQHFWLRQ�ZLWK� WKLV� ¿QGLQJ� QHZ�GLXUHWLFV� DPRQJ� YHJHWDEOH� VRXUFHV�� LQ�
SDUWLFXODU�SUHSDUDWLRQV�RQ�WKH�EDVLV�RI�WDQDFHWXP��DJULPRQLD��KHOLFKU\VXP��
LV� KLJKO\� UHOHYDQW��$LP��$QDO\]H� WKH� LPSDFW� RI� GUXJV� GHULYHG� IURP� UDZ�
PDWHULDOV� RI� WDQDFHWXP�� DJULPRQLD�� KHOLFKU\VXP� RQ� H[FUHWRU\� NLGQH\�
IXQFWLRQ�ZLWK�WKH�HOXFLGDWLRQ�RI�WKH�PHFKDQLVP�RI�WKHLU�DFWLRQ��0DWHULDOV�
DQG�PHWKRGV��7KH� VWXG\�ZDV� VXEMHFWHG� WR�ZDWHU� H[WUDFWLRQ� RQ� WKH� EDVLV�
RI� UDZ� PDWHULDOV� RI� 7DQDFHWXP� YXOJDUH� /��� $JULPRQLD� HXSDWRULD� /���

+HOLFKU\VXP�DUHQDULXP�/��LQ�GRVHV�RI����DQG�����PJ�NJ��7KH�H[SHULPHQWV�
ZHUH� FDUULHG� RXW� RQ� RXWEUHG� UDWV� RI� ERWK� VH[HV� ZHLJKW� ���í����� WKH�
GD\� EHIRUH� WKH� H[SHULHQFH� DQG� MXVW� EHIRUH� WKH� H[SHULPHQW� FRQWURO� DQG�
H[SHULPHQWDO�JURXSV�RI�DQLPDOV�E\�XVLQJ�LQWHVWLQDO�SUREH�UHFHLYHG�ZDWHU�
LQ� WKH� DPRXQW� RI� ��� RI� WKH� ERG\�ZHLJKW� RI� WKH� DQLPDO�� 3DUDOOHO� WR� WKH�
H[SHULPHQWDO�JURXS�RI�DQLPDOV�UHFHLYHG�LQWUDJDVWULF�RQH�RI�WKH�VWXG\�GUXJ�
LQ�WKH�ZRUNLQJ�GRVH��$QLPDOV�VDW�GRZQ�LQ�WKH�PHWDEROLF�FHOOV�IRU����KRXUV�
WR� FROOHFW� WKH� XULQH�� ,Q� WKH� REWDLQHG� VDPSOHV� ZHUH� GHWHUPLQHG� YROXPH�
RI� XULQH� FRQFHQWUDWLRQ� RI� VRGLXP� DQG� SRWDVVLXP� E\� ÀDPH� SKRWRPHWU\��
FUHDWLQLQH�í�SKRWRHOHFWURFRORULPHWU\�PHWKRG��5HVXOWV��6LQJOH�LQWUDJDVWULF�
DGPLQLVWUDWLRQ� RI� WKH� LQIXVLRQ� RI� WDQDFHWXP� LQ� GRVH� RI� ���PJ�NJ� IRU� ��
KRXUV�H[SHULPHQWDO�SHULRG�KDYH�LQGXFHG�VLJQL¿FDQW�JURZWK�RI�DOO�VWXGLHG�
SDUDPHWHUV�RI�UHQDO�H[FUHWRU\�IXQFWLRQ��GLXUHVLV�E\������1D�LQ�XULQ�í�������
XULQ�.�í������FUHDWLQ�LQ�XULQ�í�E\������S�������,QIXVLRQ�RI�DJULPRQLD�LQ�
WKH�VDPH�GRVH�IRU���KRXUV�REVHUYDWLRQV�OHG�WR�LVRODWHG�IDOO�NDOL\XUHVLV������
S������� ,Q� WRR� WLPH�DW� LQWUDJDVWULF�DGPLQLVWUDWLRQ� WR�DQLPDOV�RI� LQIXVLRQ�
RI�KHOLFKU\VXP�LQ�WKH�DERYH�GRVH�IRU���KRXUV�H[SHULHQFHG�D�SHULRG�QRWHG�
PDUNHG�LQFUHDVH�UHQDO�H[FUHWLRQ�RI�ZDWHU���������VRGLXP��������SRWDVVLXP�
�������FUHDWLQLQH��������S�������7KHUHIRUH��LQ�WKH�VWXG\�RI�GUXJV�LQ���WLPH�
H[SHULPHQWV�LW�ZDV�UHYHDOHG�WKH�IROORZLQJ��PRVW�HIIHFWLYHO\�VWLPXODWHG�WKH�
H[FUHWRU\�IXQFWLRQ�RI�WKH�NLGQH\V�LQIXVLRQ�RI�KHOLFKU\VXP�LQ�D�GRVH�RI����
PJ�NJ��VOLJKWO\�ZHDNHU�VKRZHG�KLPVHOI�LQIXVLRQ�RI�WDQDFHWXP�LQ�WKH�VDPH�
GRVH��7KH� LQIXVLRQ� RI� WDQDFHWXP� LQ� WKH� GRVH� RI� ����PJ�NJ� IRU� �� KRXUV�
H[SHULPHQWDO�SHULRG�GLG�QRW�OHDG�WR�VLJQL¿FDQW�FKDQJHV�RI�SDUDPHWHUV�RI�
UHQDO�H[FUHWRU\�IXQFWLRQ��,QIXVLRQ�RI�DJULPRQLD�LQ�WKH�VDPH�GRVH�FDXVHG�
D� VLJQL¿FDQW� GHFUHDVH� RI� NDOL\XUHVLV� ������ DQG� NUHDWLQLQXUHVLV� �������
S������� 7KH� LQIXVLRQ� RI� KHOLFKU\VXP� KDV� OHG� WR� VWLPXODWH� QDWUL\XUHVLV�
�������S������
,QWUDJDVWULF�DGPLQLVWUDWLRQ�RI�WKH�LQIXVLRQ�RI�WDQDFHWXP�LQ�GRVH�RI����PJ�
NJ�ZLWKLQ����KRXUV�RI� WKH�H[SHULPHQW� OHG� WR�D� VLJQL¿FDQW� LQFUHDVH� UHQDO�
H[FUHWLRQ�RI�ZDWHU��������VRGLXP���������SRWDVVLXP�������DQG�FUHDWLQLQH�
�������S�������,QIXVLRQ�RI�DJULPRQLD�LQ�VLPLODU�FRQGLWLRQV�KDYH�UHVXOWHG�
LQ�DQ� LQFUHDVH� LQ�XULQH�RXWSXW� �������QDWUL\XUHVLV� ������DQG�NDOL\XUHVLV�
������ LQ� UDWV�� S������� FUHDWLQLQXUHVLV� FKDQJHG�XQUHOLDEOH��$W� WKH� HQG�RI�
WKH� GD\� LQIXVLRQ� RI� KHOLFKU\VXP� LQ� WKH� DERYH� GRVH� OHG� WR� D�PRUH�PLOG�
VWLPXODWLQJ� HIIHFW�� GLXUHVLV� KDV� LQFUHDVHG� E\� ����� NDOL\XUHVLV� E\� ����
DQG� FUHDWLQLQXUHVLV� í� RQ� ����� S������� QDWUL\XUHVLV� FKDQJHG� XQUHOLDEOH��
7KXV�� DOO� WKUHH�RI� LQIXVLRQ� LQ� WKH�GRVH�RI����PJ�NJ����K�RI� H[SHULPHQW�
VWLPXODWHG�H[FUHWRU\�IXQFWLRQ�RI�WKH�NLGQH\V��$�VHULHV�RI�H[SHULPHQWV�ZLWK�
WKUHH�LQIXVLRQV�LQ�WKH�GRVH�RI�����PJ�NJ����K�VXUYHLOODQFH�KDV�JLYHQ�WKH�
IROORZLQJ�UHVXOWV��LQIXVLRQ�RI�WDQDFHWXP�LQ�LVRODWLRQ�VWLPXODWHG�QDWUL\XUHVLV�
�LW� KDV� LQFUHDVHG�E\������� LQIXVLRQ�DJULPRQLD�JDYH� LQFRQVLVWHQW� UHVXOWV��
WKH� LQIXVLRQ� RI� KHOLFKU\VXP� LQ� LVRODWLRQ� KDYH� LQFUHDVHG� GLXUHVLV� �������
S�������&RQFOXVLRQ��,Q�WKH�HQG��ZKHQ�VFUHHQLQJ�RI�DTXHRXV�H[WUDFWV�ZHUH�
LGHQWL¿HG���GUXJV�ZLWK�WKH�UDSLG�GHYHORSPHQW�RI�GLXUHWLF�HIIHFW�DQG�D�ORQJ�
WHUP�HIIHFW��LQIXVLRQV�RI�WDQDFHWXP�DQG�KHOLFKU\VXP�LQ�GRVH�RI����PJ�NJ��
DQG�D�GUXJ�ZLWK�D�ORQJ�ODWHQF\�SHULRG�DQG�SURORQJHG�DFWLRQ��LQIXVLRQ�RI�
DJULPRQLD�LQ�WKH�GRVH�RI����PJ�NJ��

ɄɊɂɈɌȿɊȺɉɂə�ɅɂɐȺ�ɉɊɂ�ɅȿȽɄɈɃ�ɂ�ɋɊȿȾɇȿɃ�ɋɌȿɉȿɇɂ�
ɌəɀȿɋɌɂ�ȺɄɇȿ�
Ɇ�Ⱥ��Ɂɚɣɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ�ȼ�ȼ��ɉɟɬɭɧɢɧɚ��ɤ�ɦ�ɧ�Ⱥ�ɇ��ɒɟɜɱɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɤɧɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɞɨɜɨɥɶɧɨ�ɱɚɫɬɨ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ�±�ɭ�
��í����ɥɢɰ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�ɢ�ɛɨɥɟɸɬ�ɨɞɢɧɚɤɨɜɨ�ɤɚɤ�ɸɧɨɲɢ�
ɬɚɤ�ɢ�ɞɟɜɭɲɤɢ��Ɍɨɥɶɤɨ�ɩɨɫɥɟ����ɥɟɬ�ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶɧɨ�ɫɧɢɠɚɟɬɫɹ�
ɞɨ�����ɢ�ɧɢɠɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɬɟɪɚɩɢɹ�ɚɤɧɟ�ɹɜɥɹɟɬɫɹ�ɤɨɦɩɥɟɤɫɧɨɣ�
ɢ�ɞɨɥɠɧɚ�ɜɤɥɸɱɚɬɶ�ɜ�ɫɟɛɹ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɟ�ɡɜɟɧɶɹ��
ɭɯɨɞ�ɡɚ�ɤɨɠɟɣ��ɚ�ɬɚɤɠɟ�ɪɚɡɥɢɱɧɵɟ�ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ�ɩɪɨɰɟɞɭɪɵ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��Ⱦɥɹ� ɥɟɱɟɧɢɹ� ɭɝɪɟɜɨɣ� ɛɨɥɟɡɧɢ� ɥɢɰɚ� ɩɪɢɦɟɧɹɸɬ�
ɪɚɡɧɵɟ�ɦɟɬɨɞɵ�ɥɟɱɟɧɢɹ��ɫɢɫɬɟɦɧɵɟ�ɪɟɬɢɧɨɢɞɵ��ɫɢɫɬɟɦɧɵɟ�ɢ�ɦɟɫɬɧɵɟ�
ɚɧɬɢɛɢɨɬɢɤɢ�� ɢɦɦɭɧɨɦɨɞɭɥɹɬɨɪɵ�� ɩɪɟɩɚɪɚɬɵ� ɫ� ɚɧɬɢɚɧɞɪɨɝɟɧɧɵɦ�
ɞɟɣɫɬɜɢɟɦ��ɚɡɟɥɚɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ��ɛɟɧɡɨɢɥɚ�ɩɟɪɨɤɫɢɞ��ɞɥɹ�ɪɚɡɪɟɲɟɧɢɹ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɜ� ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ� ɩɪɢɦɟɧɹɸɬ�
ɷɥɟɤɬɪɨɮɨɪɟɡ�� ɝɚɥɶɜɚɧɢɡɚɰɢɸ�� ɚ� ɬɚɤɠɟ� ɤɪɢɨɬɟɪɚɩɢɸ� ɥɢɰɚ��
Ʉɪɢɨɬɟɪɚɩɢɹ� ɥɢɰɚ� ±� ɷɬɨ� ɬɟɪɚɩɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɤɨɠɢ� ɫ� ɩɨɦɨɳɶɸ�
ɧɢɡɤɢɯ� ɬɟɦɩɟɪɚɬɭɪ�� ɩɭɬɟɦ� ɜɨɡɞɟɣɫɬɜɢɹ� ɠɢɞɤɢɦ� ɚɡɨɬɨɦ�� ȼ� ɯɨɞɟ�
ɩɪɢɦɟɧɟɧɢɹ� ɤɪɢɨɬɟɪɚɩɢɢ� ɤɨɠɧɵɟ� ɤɚɩɢɥɥɹɪɵ� ɫɧɚɱɚɥɚ� ɫɭɠɚɸɬɫɹ�� ɚ�
ɩɨɬɨɦ�ɪɟɡɤɨ�ɪɚɫɲɢɪɹɸɬɫɹ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɭɫɤɨɪɹɟɬɫɹ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɟ��
ɥɢɦɮɨɨɛɪɚɳɟɧɢɟ� ɜ� ɤɥɟɬɤɚɯ�� ɭɜɟɥɢɱɢɜɚɸɬɫɹ� ɩɪɨɰɟɫɫɵ� ɨɛɦɟɧɚ�
ɜɟɳɟɫɬɜ� ɜ� ɤɨɠɟ�� ɭɦɟɧɶɲɚɸɬɫɹ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɷɥɟɦɟɧɬɵ� ɧɚ� ɤɨɠɟ��
ɩɨɜɵɲɚɟɬɫɹ� ɭɩɪɭɝɨɫɬɶ� ɢ� ɷɥɚɫɬɢɱɧɨɫɬɶ� ɤɨɠɢ�� ɇɢɠɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ�
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ɬɟɯɧɢɤɢ� ɩɪɨɜɟɞɟɧɢɹ� ɞɚɧɧɨɣ� ɦɚɧɢɩɭɥɹɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɇɟɬɨɞɢɤɢ� ɩɪɨɜɟɞɟɧɢɹ� ɩɪɨɰɟɞɭɪɵ� ɤɪɢɨɬɟɪɚɩɢɢ�� Ɇɟɬɨɞ� ©ɤɚɦɵɲɚª�
ɩɪɨɜɨɞɢɬɫɹ�ɫɩɟɰɢɚɥɶɧɵɦ�ɚɩɩɥɢɤɚɬɨɪɨɦ��ɫɦɨɱɟɧɧɵɣ�ɠɢɞɤɢɦ�ɚɡɨɬɨɦ�
ɧɟɩɪɟɪɵɜɧɵɦɢ� ɦɚɫɫɚɠɧɵɦɢ� ɞɜɢɠɟɧɢɹɦɢ� ɩɨ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�
ɥɢɧɢɹɦ� ɜ� ɬɟɱɟɧɢɟ� �í��� ɦɢɧ�� Ɇɟɬɨɞ� ɡɨɧɞɚ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɛɨɥɟɟ�
ɝɥɭɛɨɤɨɝɨ� ɡɚɦɨɪɚɠɢɜɚɧɢɹ� ɩɨɞɥɟɠɚɳɟɣ� ɬɤɚɧɢ�� ɉɪɢ� ɷɬɨɦ� ɫɧɚɱɚɥɚ�
ɤɪɢɨɝɟɧ� ɨɯɥɚɠɞɚɟɬ� ɜɧɚɱɚɥɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɣ� ɡɨɧɞ�� ɡɚɬɟɦ� ɩɪɨɢɫɯɨɞɢɬ�
ɫɚɦɚ�ɤɪɢɨɬɟɪɚɩɢɹ�ɧɚ�ɧɟɨɛɯɨɞɢɦɭɸ�ɨɛɥɚɫɬɶ��Ɇɟɬɨɞ�ɨɬɤɪɵɬɨɝɨ�ɫɩɪɟɹ�
ɧɟɨɛɯɨɞɢɦ� ɞɥɹ� ɡɚɦɨɪɚɠɢɜɚɧɢɢ� ɨɛɲɢɪɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ�� Ʉɪɢɨɝɟɧ�
ɩɪɢ�ɷɬɨɦ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɩɚɪɟɧɢɹ�ɜ�ɜɢɞɟ�ɬɨɧɤɨɣ�ɝɚɡɨɨɛɪɚɡɧɨɣ�ɫɬɪɭɢ�
ɩɨɞ�ɩɪɹɦɵɦ�ɭɝɥɨɦ�ɩɨɞɚɟɬɫɹ�ɧɚ�ɬɤɚɧɢ�ɢ�ɡɚɦɨɪɚɠɢɜɚɟɬ�ɢɯ��Ɉɬɞɟɥɶɧɵɟ�
ɩɚɩɭɥɨ�ɩɭɫɬɭɥɟɡɧɵɟ� ɷɥɟɦɟɧɬɵ� ɡɚɦɨɪɚɠɢɜɚɸɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɫ�
ɷɤɫɩɨɡɢɰɢɟɣ�ɞɨ���í���ɫɟɤɭɧɞ��ɉɪɨɰɟɞɭɪɭ�ɤɪɢɨɬɟɪɚɩɢɢ�ɩɪɨɜɨɞɹɬ��í��
ɪɚɡɚ� ɜ� ɧɟɞɟɥɸ�� ɤɭɪɫɨɦ� ��í��� ɩɪɨɰɟɞɭɪ�� ɉɨɤɚɡɚɧɢɹ� ɤ� ɩɪɨɜɟɞɟɧɢɸ�
ɤɪɢɨɬɟɪɚɩɢɢ�� ɭɝɪɟɜɚɹ� ɛɨɥɟɡɧɶ�� ɩɫɨɪɢɚɡ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɜɨɥɨɫɢɫɬɨɣ�
ɱɚɫɬɢ� ɝɨɥɨɜɵ�� ɨɛɥɵɫɟɧɢɟ�� ɫɧɢɠɟɧɢɟ� ɭɩɪɭɝɨɫɬɢ� ɢ� ɷɥɚɫɬɢɱɧɨɫɬɢ�
ɤɨɠɢ� ɩɪɢ� ɜɨɡɪɚɫɬɧɵɯ� ɢɡɦɟɧɟɧɢɹɯ� ɤɨɠɢ�� ɩɨɹɜɥɟɧɢɟ� ɩɟɪɜɵɯ�
ɦɢɦɢɱɟɫɤɢɯ�ɦɨɪɳɢɧ��ɉɪɨɬɢɜɨɩɨɤɚɡɚɧɢɹ�ɤ�ɩɪɨɜɟɞɟɧɢɸ�ɤɪɢɨɦɚɫɫɚɠɚ��
ɚɥɥɟɪɝɢɱɟɫɤɢɟ� ɪɟɚɤɰɢɢ� ɧɚ� ɜɨɡɞɟɣɫɬɜɢɟ� ɯɨɥɨɞɚ�� ɢɧɮɟɤɰɢɨɧɧɵɟ�
ɩɨɪɚɠɟɧɢɹ�ɤɨɠɢ��ɝɟɪɩɟɫ�ɜ�ɫɬɚɞɢɢ�ɨɛɨɫɬɪɟɧɢɹ�� ɡɚɛɨɥɟɜɚɧɢɹ�ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ� �ɷɩɢɥɟɩɫɢɹ��ɦɢɝɪɟɧɢ�ɢ� ɞɪ���� ɫɢɫɬɟɦɧɵɟ�ɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɆɇɉɐȾɄ�ȾɁɆ�ɮɢɥɢɚɥɟ�©ȼɟɲɧɹɤɨɜɫɤɢɣª�
ɡɚ� ɩɟɪɢɨɞ� ɫ� ɹɧɜɚɪɹ� ����� ɝɨɞɚ� ɩɨ� ɢɸɥɶ� ����� ɝɨɞɚ� ɧɚɛɥɸɞɚɥɢɫɶ� ���
ɩɚɰɢɟɧɬɨɜ�ɫ�ɥɟɝɤɨɣ�ɢ�ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɶɸ�ɬɹɠɟɫɬɢ�ɭɝɪɟɜɨɣ�ɛɨɥɟɡɧɢ�����
ɩɚɰɢɟɧɬɨɜ�í�ɫ�ɚɤɧɟ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�����ɩɚɰɢɟɧɬɨɜ�í�ɫ�ɚɤɧɟ�
ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��ɂɡ�ɧɢɯ��ɠɟɧɳɢɧ�����ɦɭɠɱɢɧ����ɨɬ����ɞɨ����
ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ����ɥɟɬ�����ɩɚɰɢɟɧɬɨɜ����ɠɟɧɳɢɧ�ɢ���
ɦɭɠɱɢɧ�� ɩɨɥɭɱɚɥɢ� ɫɬɚɧɞɚɪɬɧɭɸ� ɬɟɪɚɩɢɸ�ɥɟɱɟɧɢɹ� ɭɝɪɟɜɨɣ� ɛɨɥɟɡɧɢ��
ȼɬɨɪɚɹ�ɩɨɥɨɜɢɧɚ�ɩɚɰɢɟɧɬɨɜ����ɠɟɧɳɢɧ�ɢ���ɦɭɠɱɢɧ���ɤɪɨɦɟ�ɫɬɚɧɞɚɪɬɧɨɣ�
ɬɟɪɚɩɢɢ��ɩɪɨɲɥɢ�ɤɭɪɫ�ɤɪɢɨɦɚɫɫɚɠɚ�ɜ�ɤɨɥɢɱɟɫɬɜɟ����ɩɪɨɰɟɞɭɪ���ɪɚɡɚ�
ɜ�ɧɟɞɟɥɸ��ɉɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ�ɜ�ɥɟɱɟɧɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɟ�
ɩɪɨɲɥɢ� ɤɭɪɫ� ɤɪɢɨɦɚɫɫɚɠɚ�� ɨɬɦɟɱɚɥɚɫɶ� ɱɟɪɟɡ� �� ɧɟɞɟɥɸ� ɨɬ� ɧɚɱɚɥɚ�
ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ�� ɉɨɥɧɚɹ� ɪɟɦɢɫɫɢɹ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ɧɚɫɬɭɩɢɥɨ�
ɱɟɪɟɡ� ��ɦɟɫɹɰɚ�ɨɬ�ɧɚɱɚɥɚ� ɬɟɪɚɩɢɢ��ɍ���ɩɚɰɢɟɧɬɨɜ�ɩɨɥɧɚɹ� ɪɟɦɢɫɫɢɹ�
ɨɬɦɟɱɚɥɚɫɶ� ɱɟɪɟɡ� ���� ɦɟɫɹɰɚ� ɨɬ� ɧɚɱɚɥɚ� ɬɟɪɚɩɢɢ�� ȼ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ�
ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɟ�ɩɨɥɭɱɚɥɢ�ɫɬɚɧɞɚɪɬɧɭɸ�ɬɟɪɚɩɢɸ��ɩɨɥɨɠɢɬɟɥɶɧɚɹ�
ɞɢɧɚɦɢɤɚ�ɨɬɦɟɱɚɥɚɫɶ�ɜ�ɤɨɧɰɟ���ɧɟɞɟɥɢ�ɨɬ�ɧɚɱɚɥɚ�ɫɬɚɧɞɚɪɬɧɨɣ�ɬɟɪɚɩɢɢ�
ɚɤɧɟ��ɉɨɥɧɚɹ�ɤɥɢɧɢɱɟɫɤɚɹ�ɪɟɦɢɫɫɢɹ�ɜ��� ɫɥɭɱɚɹɯ�ɧɚɫɬɭɩɢɥɨ�ɱɟɪɟɡ���
ɦɟɫɹɰɚ� ɨɬ� ɧɚɱɚɥɚ� ɬɟɪɚɩɢɢ�� ɜ� �� ɫɥɭɱɚɹɯ� ɱɟɪɟɡ� �� ɦɟɫɹɰɟɜ�� ȼɵɜɨɞɵ��
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɵ�ɜɢɞɢɦ��ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɩɪɨɰɟɞɭɪɵ�ɤɪɢɨɦɚɫɫɚɠɚ�ɜ�
ɤɨɦɩɥɟɤɫɧɨɦ�ɥɟɱɟɧɢɢ�ɚɤɧɟ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɫɨɤɪɚɳɟɧɢɸ�ɫɪɨɤɨɜ�ɥɟɱɟɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɹ��ɩɪɨɰɟɞɭɪɚ�ɧɟ�ɫɥɨɠɧɚ�ɜ�ɩɪɢɦɟɧɟɧɢɢ��ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɚ��
Ʉɪɢɨɬɟɪɚɩɢɸ�ɥɢɰɚ�ɦɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɞɥɹ�ɲɢɪɨɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�
ɜ� ɥɟɱɟɛɧɨɣ� ɩɪɚɤɬɢɤɟ� ɜɪɚɱɚ�ɞɟɪɦɚɬɨɜɟɧɟɪɨɥɨɝɚ� ɢ� ɤɨɫɦɟɬɨɥɨɝɚ� ɞɥɹ�
ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɥɟɱɟɧɢɹ�ɭɝɪɟɜɨɣ�ɛɨɥɟɡɧɢ�ɥɢɰɚ�� ɫ�ɰɟɥɶɸ�
ɭɥɭɱɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ�
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,QWURGXFWLRQ��$FQH�RFFXUV�TXLWH�RIWHQ�LQ�WKH�PRGHUQ�ZRUOG�í�LQ���í����RI�
SHUVRQV�DJHG����WR����\HDUV�ROG�DQG�VXIIHU�WKH�VDPH�DV�ER\V�DQG�JLUOV��2QO\�
DIWHU����\HDUV�� WKLV� LV�VLJQL¿FDQW� LV� UHGXFHG� WR�����RU�EHORZ��&XUUHQWO\��
WUHDWPHQW�RI�DFQH�LV�FRPSOH[�DQG�VKRXOG�LQFOXGH�HIIHFWV�RQ�SDWKRJHQHWLF�
OLQNV��VNLQ�FDUH��DV�ZHOO�DV�YDULRXV�SK\VLRWKHUDS\��$LP��)RU�WKH�WUHDWPHQW�
RI� IDFLDO� DFQH� DSSO\� GLIIHUHQW� WUHDWPHQWV�� V\VWHPLF� UHWLQRLGV�� V\VWHPLF�
DQG� ORFDO� DQWLELRWLFV�� LPPXQRPRGXODWRUV�� GUXJV� ZLWK� DQWL�DQGURJHQ�
DFWLRQ�� D]HODLF� DFLG�� EHQ]R\O� SHUR[LGH�� IRU� UHVROXWLRQ� RI� LQÀDPPDWRU\�
HOHPHQWV� LQ� WKH� FRPSOH[� WUHDWPHQW� XVHG� HOHFWURSKRUHVLV�� HOHFWURSODWLQJ��
DQG�FU\RWKHUDS\�IDFH��&U\RWKHUDS\�IDFH�í�LV�WKH�WUHDWPHQW�RI�GLVHDVHV�RI�
WKH�VNLQ�E\�PHDQV�RI�ORZ�WHPSHUDWXUH�H[SRVXUH�E\�OLTXLG�QLWURJHQ��,Q�WKH�
DSSOLFDWLRQ�RI�FU\RWKHUDS\�VNLQ�FDSLOODULHV�FRQVWULFW�¿UVW��DQG�WKHQ�UDSLGO\�
H[SDQG��DQG�WKHUHIRUH�DFFHOHUDWHV�EORRG�FLUFXODWLRQ��O\PSK�FHOOV��LQFUHDVHV�
PHWDEROLVP� LQ� WKH� VNLQ�� UHGXFHG� LQÀDPPDWRU\� HOHPHQWV� LQ� WKH� VNLQ��
LQFUHDVHV� VNLQ� HODVWLFLW\��%HORZ�DUH� WKH� WHFKQLTXHV�RI� WKLV�PDQLSXODWLRQ��
0DWHULDOV� DQG� PHWKRGV�� 0HWKRGRORJ\� RI� FU\RWKHUDS\� SURFHGXUHV�� 7KH�
PHWKRG�RI�©UHHGVª�KHOG�D�VSHFLDO�DSSOLFDWRU�VRDNHG�ZLWK� OLTXLG�QLWURJHQ�
FRQWLQXRXV� PDVVDJH� PRYHPHQWV� RQ� WKH� UHOHYDQW� OLQHV� ZLWKLQ� �í���
PLQXWHV��7KH�PHWKRG�XVHG�WR�SUREH�GHHSHU�XQGHUO\LQJ�WLVVXH�IUHH]LQJ��,Q�
WKLV� ¿UVW� FU\RJHQLF�PHWDO� SUREH� FRROV�¿UVW�� WKHQ� WKHUH� LV� YHU\� QHFHVVDU\�
IRU�FU\RWKHUDS\��0HWKRG�2SHQ�VSUD\�LV�QHHGHG�IRU�IUHH]LQJ�ODUJH�VXUIDFHV��
&U\RJHQ�ZKHUHLQ�HYDSRUDWLYH�D�WKLQ�MHW�RI�JDV�LV�DSSOLHG�DW�D�ULJKW�DQJOH�

RQ�WLVVXHV�DQG�IUHH]LQJ�WKHP��,QGLYLGXDO�SDSXOHV�SXVWXODU�HOHPHQWV�IUR]HQ�
IXUWKHU�ZLWK�H[SRVXUH�WR�������VHFRQGV��&U\RWKHUDS\�SURFHGXUH�LV�FDUULHG�
RXW� �í�� WLPHV� D�ZHHN�� WKH� FRXUVH� RI� ��í��� SURFHGXUHV�� ,QGLFDWLRQV� IRU�
FU\RWKHUDS\��DFQH��SVRULDVLV��LQFOXGLQJ�WKH�VFDOS��KDLU�ORVV��GHFUHDVHG�VNLQ�
HODVWLFLW\�ZLWK� DJH�UHODWHG� FKDQJHV� LQ� WKH� VNLQ�� WKH� DSSHDUDQFH� RI� IDFLDO�
ZULQNOHV�¿UVW�&RQWUDLQGLFDWLRQV�WR�FU\RPDVVDJH��DOOHUJLF�UHDFWLRQ�WR�FROG�
H[SRVXUH�� LQIHFWLRQV�RI� WKH�VNLQ��KHUSHV�LQ� WKH�DFXWH�VWDJH�RI� WKH�GLVHDVH�
RI� WKH� QHUYRXV� V\VWHP� �HSLOHSV\�� PLJUDLQH�� HWF���� V\VWHP� DQG�PDOLJQDQW�
GLVHDVH��5HVXOWV��,Q�'0'�01376'.�EUDQFK�©9HVKQ\DNRYVNL\ª�IRU�WKH�
SHULRG� IURP� -DQXDU\������ WR� -XO\� �����ZHUH� REVHUYHG� LQ� ���SDWLHQWV�í�
ZLWK�PLOG�WR�PRGHUDWH�VHYHULW\�RI�DFQH�����SDWLHQWV�í�ZLWK�PLOG�DFQH�����
SDWLHQWV�í�ZLWK�PRGHUDWH�VHYHULW\�RI�DFQH��$PRQJ� WKHP�����ZRPHQ�����
PHQ�IURP����WR����\HDUV��PHDQ�DJH����\HDUV�����SDWLHQWV����ZRPHQ�DQG���
PHQ��UHFHLYHG�VWDQGDUG�WKHUDS\�IRU�DFQH�WUHDWPHQW��7KH�VHFRQG�KDOI�RI�WKH�
SDWLHQWV����ZRPHQ�DQG���PHQ��WKDQ�WKH�VWDQGDUG�WKHUDS\�KDYH�XQGHUJRQH�
FU\RPDVVDJH� RI� ��� WUHDWPHQWV� �� WLPHV� D� ZHHN�� 3RVLWLYH� FKDQJHV� LQ� WKH�
WUHDWPHQW� RI� SDWLHQWV�ZKR� KDYH� XQGHUJRQH� FU\RPDVVDJH�� REVHUYHG� DIWHU�
��ZHHN�IURP�WKH�VWDUW�RI�DGMXYDQW�WKHUDS\��&RPSOHWH�UHPLVVLRQ�RFFXUUHG�
LQ����SDWLHQWV�DIWHU���PRQWKV�RI�WKHUDS\��,Q���SDWLHQWV��FRPSOHWH�UHPLVVLRQ�
ZDV�REVHUYHG� DIWHU� ����PRQWKV�RI� WKHUDS\�� ,Q� WKH�¿UVW� JURXS�RI� SDWLHQWV�
ZKR�UHFHLYHG�VWDQGDUG�WKHUDS\��D�SRVLWLYH�WUHQG�ZDV�REVHUYHG�DW�WKH�HQG�
RI� WKUHH� ZHHNV� IURP� WKH� VWDUW� RI� VWDQGDUG� WKHUDS\� IRU� DFQH�� &RPSOHWH�
FOLQLFDO� UHPLVVLRQ� LQ� �� FDVHV� RFFXUUHG� DIWHU� �� PRQWKV� RI� WKHUDS\�� LQ� ��
FDVHV� LQ���PRQWKV��&RQFOXVLRQ��7KXV��ZH�VHH� WKDW� WKH�DSSOLFDWLRQ�RI� WKH�
SURFHGXUH�FU\RPDVVDJH�LQ�WKH�FRPSOH[�WUHDWPHQW�RI�DFQH�KHOSV�VKRUWHQ�WKH�
WUHDWPHQW�RI�GLVHDVH��WKH�SURFHGXUH�LV�QRW�GLI¿FXOW�WR�XVH��KLJKO\�HIIHFWLYH��
&U\RWKHUDS\�SHUVRQ�FDQ�EH�UHFRPPHQGHG�IRU�ZLGH�XVH�LQ�PHGLFDO�SUDFWLFH��
WKH� GRFWRU�GHUPDWRORJLVW� DQG� FRVPHWRORJLVW� IRU� WKH� VXFFHVVIXO� WUHDWPHQW�
RI�IDFLDO�DFQH��ZLWK�WKH�DLP�RI�LPSURYLQJ�WKH�TXDOLW\�RI�OLIH�IRU�SDWLHQWV�

ɄɈɆɉɅȿɄɋɇɕɃ� ɉɈȾɏɈȾ� Ʉ� Ʌȿɑȿɇɂɘ� ɉɋɈɊɂȺɁȺ� ȼ�
ɋɈɑȿɌȺɇɂɂ�ɋ�əɁȼȿɇɇɈɃ�ȻɈɅȿɁɇɖɘ�ɀȿɅɍȾɄȺ
Ɉ�ɋ��Ɉɪɥɨɜɚ��ȼ�ɂ��Ⱦɚɜɵɞɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱦ�Ʉ��ɇɚɠɦɭɬɞɢɧɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɫɨɪɢɚɡ� ±� ɩɚɩɭɥɨ�ɫɤɜɚɦɨɡɧɵɣ� ɞɟɪɦɚɬɨɡ�
ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɨɣ� ɩɪɢɪɨɞɵ�� ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɝɢɩɟɪɩɪɨɥɢɮɟɪɚɰɢɟɣ� ɷɩɢɞɟɪɦɚɥɶɧɵɯ� ɤɥɟɬɨɤ�� ɧɚɪɭɲɟɧɢɟɦ�
ɤɟɪɚɬɢɧɢɡɚɰɢɢ�� ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɪɟɚɤɰɢɟɣ� ɜ� ɞɟɪɦɟ�� ɢɡɦɟɧɟɧɢɹɦɢ�
ɜ� ɪɚɡɥɢɱɧɵɯ� ɨɪɝɚɧɚɯ� ɢ� ɫɢɫɬɟɦɚɯ�� ɗɬɢɨɥɨɝɢɹ� ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɧɟɢɡɜɟɫɬɧɚ�� ȼɟɞɭɳɢɦɢ� ɩɪɢɱɢɧɚɦɢ� ɫɱɢɬɚɸɬ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɭɸ�
ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ�� ɝɟɧɟɬɢɱɟɫɤɭɸ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ� ɢ� ɥɢɩɢɞɧɵɟ�
ɧɚɪɭɲɟɧɢɹ�� Ɉɫɧɨɜɧɵɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɩɪɢ� ɩɫɨɪɢɚɡɟ�
±� ɝɢɩɟɪɩɥɚɡɢɹ� ɷɩɢɞɟɪɦɢɫɚ� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ�
ɷɩɢɬɟɥɢɨɰɢɬɨɜ� ɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ� ɪɟɚɤɰɢɹ� ɜ� ɞɟɪɦɟ�� ɉɪɟɞɩɨɥɚɝɚɸɬ��
ɱɬɨ� ɜ� ɤɟɪɚɬɢɧɨɰɢɬɚɯ� ɢɦɟɟɬɫɹ� ɝɟɧɟɬɢɱɟɫɤɢɣ� ɞɟɮɟɤɬ�� ɤɨɬɨɪɵɣ�
ɩɪɨɹɜɥɹɟɬɫɹ� ɝɢɩɟɪɩɪɨɥɢɮɟɪɚɰɢɟɣ� ɷɩɢɞɟɪɦɚɥɶɧɵɯ� ɤɥɟɬɨɤ�� ɉɪɢ�
ɩɫɨɪɢɚɡɟ� ɪɨɥɶ� ɜ� ɪɚɡɜɢɬɢɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɪɟɚɤɰɢɢ� ɜ� ɞɟɪɦɟ�
ɢɝɪɚɟɬ� ɚɤɬɢɜɚɰɢɹ� ɋȾ��� Ɍ�ɥɢɦɮɨɰɢɬɨɜ�� ɛɥɨɤɢɪɨɜɤɚ� ɦɟɞɢɚɬɨɪɨɜ�
ɜɨɫɩɚɥɟɧɢɹ�� ɛɥɨɤɚɞɚ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɵɯ�ɰɢɬɨɤɢɧɨɜ� ɢ� ɩɨɞɚɜɥɟɧɢɟ�
ɚɧɝɢɨɝɟɧɟɡɚ� �:LSSHOV\SHW]N\� .�� 6WXQJO� *��� ������ Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢ�
ɩɪɢ� ɨɛɵɤɧɨɜɟɧɧɨɦ� ɩɫɨɪɢɚɡɟ� ɜɵɹɜɥɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɚɤɚɧɬɨɡ�
ɫ� ɭɞɥɢɧɟɧɢɟɦ� ɢ� ɪɚɫɲɢɪɟɧɢɟɦ� ɤɧɢɡɭ� ɷɩɢɞɟɪɦɚɥɶɧɵɯ� ɜɵɪɨɫɬɨɜ��
ɝɢɩɟɪɤɟɪɚɬɨɡ�ɫ�ɨɱɚɝɨɜɵɦ�ɢɥɢ�ɞɢɮɮɭɡɧɵɦ�ɩɚɪɚɤɟɪɚɬɨɡɨɦ��Ɂɟɪɧɢɫɬɵɣ�
ɫɥɨɣ� ɨɬɫɭɬɫɬɜɭɟɬ� ɢɥɢ� ɩɪɟɞɫɬɚɜɥɟɧ� ɬɨɥɶɤɨ� ɨɞɧɢɦ� ɪɹɞɨɦ� ɤɥɟɬɨɤ��
ȼ� ɲɢɩɨɜɚɬɨɦ� ɫɥɨɟ� ɱɚɫɬɨ� ɨɛɧɚɪɭɠɢɜɚɸɬ� ɧɟɪɟɡɤɨ� ɜɵɪɚɠɟɧɧɵɣ�
ɨɬɟɤ�� ɩɪɨɹɜɥɹɸɳɢɣɫɹ� ɪɚɫɲɢɪɟɧɢɟɦ� ɦɟɠɤɥɟɬɨɱɧɵɯ� ɩɪɨɦɟɠɭɬɤɨɜ��
ɷɤɡɨɰɢɬɨɡɨɦ� ɥɢɦɮɨɰɢɬɨɜ� ɢ� ɚɛɫɰɟɫɫɵ� Ɇɭɧɪɨ�� ɋɨɫɨɱɤɨɜɵɣ� ɫɥɨɣ�
ɞɟɪɦɵ� ɨɬɟɱɟɧ�� ɫɨɫɭɞɵ� ɟɝɨ� ɢɡɜɢɬɵɟ�� ɫ� ɪɚɫɲɢɪɟɧɧɵɦɢ� ɩɪɨɫɜɟɬɚɦɢ��
ɷɧɞɨɬɟɥɢɣ� ɧɚɛɭɯɲɢɣ�� ɩɨ� ɯɨɞɭ� ɫɨɫɭɞɨɜ� ±� ɫɤɨɩɥɟɧɢɹ� ɥɢɦɮɨɰɢɬɨɜ��
ɝɢɫɬɢɨɰɢɬɨɜ�� ɧɟɣɬɪɨɮɢɥɶɧɵɟ� ɝɪɚɧɭɥɨɰɢɬɵ� ɢ� ɬɭɱɧɵɟ� ɤɥɟɬɤɢ�� ȼ�
ɫɟɬɱɚɬɨɦ� ɫɥɨɟ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɜɵɪɚɠɟɧɵ� ɫɥɚɛɟɟ��
ɫɨɫɭɞɵ�ɪɚɫɲɢɪɟɧɵ��ɨɤɪɭɠɟɧɵ�ɢɧɮɢɥɶɬɪɚɬɚɦɢ�ɬɨɝɨ�ɠɟ�ɫɨɫɬɚɜɚ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɜɥɢɹɧɢɟ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɧɚ� ɬɟɱɟɧɢɟ�
ɩɫɨɪɢɚɡɚ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɶɸ� ɠɟɥɭɞɤɚ� ɧɚ� ɩɪɢɦɟɪɟ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɥɭɱɚɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɄȼȾ� ��� ɧɚɦɢ� ɛɵɥ�
ɨɛɫɥɟɞɨɜɚɧ�ɛɨɥɶɧɨɣ�Ⱥ�����ɥɟɬ��ɩɪɟɞɴɹɜɥɹɸɳɢɣ�ɠɚɥɨɛɵ�ɧɚ�ɩɨɹɜɥɟɧɢɟ�
ɜɵɫɵɩɚɧɢɣ�ɜ�ɮɨɪɦɟ�ɛɥɹɲɟɤ�ɧɚ�ɩɪɟɞɩɥɟɱɶɹɯ�ɢ�ɝɨɥɟɧɹɯ��ɋɱɢɬɚɟɬ�ɫɟɛɹ�
ɛɨɥɶɧɵɦ����ɝɨɞɚ��ɋɨ�ɫɥɨɜ�ɛɨɥɶɧɨɝɨ�ɨɬɟɰ�ɢ�ɞɟɞ�ɫɬɪɚɞɚɥɢ�ɩɫɨɪɢɚɡɨɦ��ɂɡ�
ɚɧɚɦɧɟɡɚ��ɯɪɨɧɢɱɟɫɤɚɹ�ɹɡɜɟɧɧɚɹ�ɛɨɥɟɡɧɶ�ɬɟɥɚ�ɠɟɥɭɞɤɚ�ɚɫɫɨɰɢɢɪɨɜɚɧɚ�
ɫ� ɭɦɟɪɟɧɧɨɣ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɶɸ� ɇɊ�� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ��
Ⱦɚɧɧɵɟ�ɎȽȾɋ��ɉɢɳɟɜɨɞ� ɢ� ɤɚɪɞɢɹ� ɫɜɨɛɨɞɧɨ� ɩɪɨɯɨɞɢɦɵ��ȼ� ɧɢɠɧɟɣ�
ɬɪɟɬɢ� ɩɢɳɟɜɨɞɚ� ɫɥɢɡɢɫɬɚɹ� ɝɢɩɟɪɟɦɢɪɨɜɚɧɧɚ�� ȼ� ɠɟɥɭɞɤɟ� ɧɚɬɨɳɚɤ�
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ɧɟɦɧɨɝɨ� ɫɥɢɡɢ�� ɫɥɢɡɢɫɬɚɹ� ɨɬɟɱɧɚ�� ɝɢɩɟɪɟɦɢɪɨɜɚɧɧɚ� ɛɨɥɶɲɟ� ɜ�
ɧɢɠɧɟɣ� ɬɪɟɬɢ�� ɜ� ɧɢɠɧɟɣ� ɬɪɟɬɢ� ɢɫɬɨɧɱɟɧɚ�� ɫ� ɦɟɥɤɨ�ɨɱɚɝɨɜɨɣ�
ɝɢɩɟɪɟɦɢɟɣ��ȼ� ɫɪɟɞɧɟɣ� ɬɪɟɬɢ� ɬɟɥɚ� ɩɨ�ɦɚɥɨɣ� ɤɪɢɜɢɡɧɟ� ɯɪɨɧɢɱɟɫɤɚɹ�
ɹɡɜɚ� ���ɯ���ɯ���� ɫɦ�� ɞɧɨ� ɩɨɤɪɵɬɨ� ɮɢɛɪɢɧɨɦ�� &OR�WHVW� í� ɭɦɟɪɟɧɧɚɹ�
ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɶ� ɇɊ�� 6WDWXV� ORFDOLV�� ɉɪɨɰɟɫɫ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ��
ɫɢɦɦɟɬɪɢɱɧɵɣ��ȼɵɫɵɩɚɧɢɹ�ɦɨɧɨɦɨɪɮɧɵɟ��ɩɪɟɞɫɬɚɜɥɟɧɵ�ɩɚɩɭɥɚɦɢ�ɢ�
ɛɥɹɲɤɚɦɢ�ɬɟɦɧɨ�ɤɪɚɫɧɨɝɨ�ɰɜɟɬɚ�ɩɨɤɪɵɬɵ�ɛɟɥɟɫɨɜɚɬɵɦɢ�ɱɟɲɭɣɤɚɦɢ�
ȼɵɫɵɩɚɧɢɹ�ɥɨɤɚɥɢɡɨɜɚɧɵ�ɧɚ�ɪɚɡɝɢɛɚɬɟɥɶɧɵɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɥɨɤɬɟɜɵɯ�
ɫɭɫɬɚɜɨɜ� ɢ� ɧɚ� ɛɨɤɨɜɵɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ� ɝɨɥɟɧɟɣ�� ɉɪɢ� ɩɨɫɤɚɛɥɢɜɚɧɢɢ�
ɜɵɹɜɥɹɟɬɫɹ� ɩɫɨɪɢɚɬɢɱɟɫɤɚɹ� ɬɪɢɚɞɚ�ɮɟɧɨɦɟɧ� ©ɫɬɟɚɪɢɧɨɜɨɝɨ� ɩɹɬɧɚª��
©ɬɟɪɦɢɧɚɥɶɧɨɣ� ɩɥɟɧɤɢª� ɢ� ©ɤɪɨɜɹɧɨɣ� ɪɨɫɵª�ɂɡɨɦɨɪɮɧɚɹ� ɪɟɚɤɰɢɹ�
�ɮɟɧɨɦɟɧ�Ʉɟɛɧɟɪɚ��ɩɨɥɨɠɢɬɟɥɶɧɚɹ��ɇɨɝɬɟɜɵɟ�ɩɥɚɫɬɢɧɤɢ�ɭɬɨɥɳɟɧɵ��
ɨɬɦɟɱɚɟɬɫɹ� ɩɨɩɟɪɟɱɧɚɹ� ɢɫɱɟɪɱɟɧɧɨɫɬɶ� ɢ� ɬɨɱɟɱɧɵɟ� ɜɞɚɜɥɟɧɢɹ�
�ɫɢɦɩɬɨɦ� ©ɧɚɩɟɪɫɬɤɚª��� Ȼɵɥɨ� ɧɚɡɧɚɱɟɧɨ� ɥɟɱɟɧɢɟ�� ɦɢɥɶɝɚɦɦɚ� ��
ɦɥ� ɜɧɭɬɪɢɦɵɲɟɱɧɨ� ɱɟɪɟɡ� ɞɟɧɶ� ʋ��� ɚɟɜɢɬ� ɩɨ� �� ɬɚɛɥɟɬɤɟ� �� ɪɚɡɚ�
ɜ�ɞɟɧɶ�ɩɨɫɥɟ�ɟɞɵ���ɦɟɫɹɰ�Ʉɪɟɨɧ�������ɩɨ���ɬɚɛɥɟɬɤɟ���ɪɚɡɚ�ɜ�ɞɟɧɶ�
ɜɨ� ɜɪɟɦɹ� ɟɞɵ� ɜ� ɬɟɱɟɧɢɟ�ɦɟɫɹɰɚ�ɗɫɫɟɧɰɢɚɥɟ� ɩɨ� �� ɬɚɛɥɟɬɤɟ� �� ɪɚɡɚ� ɜ�
ɞɟɧɶ�ɜɨ�ɜɪɟɦɹ�ɟɞɵ�ɜ�ɬɟɱɟɧɢɢ�ɦɟɫɹɰɚ�ɇɚɪɭɠɧɚɹ�ɬɟɪɚɩɢɹ��Ⱦɢɩɪɨɫɚɥɢɤ�
ɦɚɡɶ� ɧɚɧɨɫɢɬɶ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ� ɑɟɪɟɡ� ɧɟɞɟɥɸ� ɞɨɛɚɜɢɬɶ� ɬɨɩɢɤɪɟɦ� ɫ�
���ɦɨɱɟɜɢɧɨɣ��ɧɚɧɨɫɢɬɶ���ɪɚɡ� ɜ�ɞɟɧɶ�Ʌɟɱɟɧɢɟ� ɝɚɫɬɪɨɷɧɬɟɪɨɥɨɝɚ��í�
ɨɦɟɩɪɚɡɨɥ� ���ɦɝ� �� ɪɚɡɚ� ɜ� ɫɭɬɤɢ� ɜ� ɬɟɱɟɧɢɟ� ��� ɞɧɟɣ� í�ɦɟɬɪɨɧɢɞɚɡɨɥ�
����ɦɝ���ɪɚɡɚ�ɜ�ɫɭɬɤɢ�ɜ�ɬɟɱɟɧɢɢ����ɞɧɟɣ�í�ɤɥɚɪɢɬɪɨɦɢɰɢɧ�����ɦɝ���
ɪɚɡɚ� ɜ� ɫɭɬɤɢ� ɜ� ɬɟɱɟɧɢɢ� ��� ɞɧɟɣ�Ⱦɢɟɬɚ�� ɫɬɨɥ�ʋ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɑɟɪɟɡ�
�� ɦɟɫɹɰ� ɩɨɫɥɟ� ɧɚɡɧɚɱɟɧɧɨɝɨ� ɥɟɱɟɧɢɹ� ɨɬɦɟɱɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɭɥɭɱɲɟɧɢɟ� í� ɩɪɟɤɪɚɳɟɧɢɟ� ɩɨɹɜɥɟɧɢɹ� ɫɜɟɠɢɯ� ɩɚɩɭɥ�� ɡɧɚɱɢɬɟɥɶɧɨɟ�
ɭɩɥɨɳɟɧɢɟ�ɢɦɟɸɳɢɯɫɹ�ɚ�ɬɚɤɠɟ�ɨɬɫɭɬɫɬɜɢɟ�ɫɭɛɴɟɤɬɢɜɧɵɯ�ɩɪɢɡɧɚɤɨɜ��
ȼɵɜɨɞɵ�� Ⱦɚɧɧɵɣ� ɤɥɢɧɢɱɟɫɤɢɣ� ɫɥɭɱɚɣ� ɩɨɤɚɡɵɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɤɨɦɩɥɟɤɫɧɨɝɨ�ɥɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɣ�ɢ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�
ɛɨɥɶɧɵɦɢ�ɩɫɨɪɢɚɡɨɦ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��'�.��1D]KPXWGLQRYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3VRULDVLV� LV� D� SDSXOH� VTXDPRVDO� GHUPDWRVLV� RI� D� PXOWL�
IDFWRULDO� QDWXUH�� +\SHU� SUROLIHUDWLRQ� RI� HSLGHUPDO� FHOOV�� GLVRUGHU� RI�
NHUDWLQL]DWLRQ�� LQÀDPPDWRU\� UHDFWLRQ� RI� FRULXP� DQG� FKDQJHV� LQ� YDULRXV�
RUJDQV�DQG�V\VWHPV�DUH�W\SLFDO�WR�WKLV�GLVHDVH��(WLRORJ\�RI�WKLV�GLVHDVH�LV�VWLOO�
XQNQRZQ�WR�XV��:HDN�LPPXQH�V\VWHP��JHQHWLF�SUHGLVSRVLWLRQ�DQG�OLSLGLF�
GLVRUGHUV� DUH�PDMRU� FDXVHV� RI� SVRULDVLVC� GHYHORSPHQW��.H\� SDWKRORJLFDO�
SURFHVVHV� GXULQJ� SVRULDVLV� DUH�� +\SHUSODVLD� RI� HSLGHUPLV� ZLWK� GLVRUGHU�
RI� HSLWKHOLDO� FHOOVC�GLIIHUHQWLDWLRQ�� DQG� ,QÀDPPDWRU\� UHDFWLRQ� LQ� FRULXP��
7KHUH� LV�K\SRWKHVLV� VXJJHVWV� WKDW� WKHUH� LV� D�JHQHWLF�GHIHFW� WKDW� H[LVWV� LQ�
NHUDWLQRF\WHV� DQG� GHYHORSV� E\� ɪ\SHU� SUROLIHUDWLRQ� RI� HSLGHUPDO� FHOOV��
6SHFLDO�UROH�LQ�GHYHORSPHQW�RI�LQÀDPPDWRU\�UHDFWLRQ�RI�FRULXP�SOD\V�E\�
DFWLYDWLRQ�RI�&'���7±O\PSK�FHOOV��EORFNDJH�RI� LQÀDPPDWRU\�PHGLDWRUV�
DQG� LQÀDPPDWRU\� F\WRNLQH� DORQJ� ZLWK� QHXWUDOL]DWLRQ� RI� DQJLRJHQHVLV��
�:LSSHOV\SHW]N\� .�� 6WXQJO� *��� ������ +LVWRORJLFDO� H[SHULPHQWV� ZLWK�
EDVLF� SVRULDVLV� KHOSHG� WR� GLVFRYHU� PDMRU� DFDQWKRVLV� ZLWK� OHQJWKHQLQJ�
DQG�ZLGHQLQJ� RI� HSLGHUPDO� RXWJURZWKV� WRZDUGV� WKH� ERWWRP�� WKLQQLQJ� RI�
SDSLOODU\� OD\HU�� K\SHUNHUDWRVLV� ZLWK� QLGDO� DQG� GLIIXVLYH� SDUDNHUDWRVLV��
*UDQXODU� OD\HU� LV� HLWKHU� DEVHQW� RU� GHYHORSHG�E\�RQH� OD\HU� RI� FHOOV� RQO\��
6SLQRXV� OD\HU� RIWHQ� KDV� VOLJKWO\� HYLGHQW� HGHPD� WKDW� LV� GHYHORSHG� E\�
H[SDQVLRQ�RI�LQWHUFHOOXODU�VSDFHV��H[RF\WRVLV�RI�O\PSKRF\WHV��DQG�0XQUR�
DEVFHVV�� 3DSLOODU\� OD\HU� LV� HGHPDWLF�� YHVVHOV� DUH� FULPSHG�ZLWK� HQODUJHG�
JOHDPV�� HQGRWKHOLXP� LV� VPROOHQ� DORQJ� WKH� YHVVHOV� ±� DFFXPXODWLRQ� RI�
O\PSKRF\WHV��KLVWLRF\WHV��QHXWURSKLORXV�JUDQXORF\WLF�FHOO�DQG�PDVWRF\WHV��
6WUXFWXUDO�FKDQJHV�LQ�WKH�FHOOXODU�OD\HU�DUH�OHVV�HYLGHQW��YHVVHOV�DUH�GLODWHG�
DQG�VXUURXQGHG�E\�LQ¿OWUDWLRQ�RI�WKH�VDPH�VWUXFWXUH��$LP��7R�UHVHDUFK�WKH�
HIIHFW�RI�FRPSOH[�PHGLFDO� WKHUDS\�RQ�D�FOLQLFDO�FRXUVH�RI�SVRULDVLV� LQ�D�
FRPELQDWLRQ�ZLWK�VWRPDFK�XOFHU�LQ�WKLV�SDUWLFXODU�PHGLFDO�FDVH��0DWHULDOV�
DQG�PHWKRGV��,Q�.9'�����RXU�WHDP�FRQGXFWHG�D�PHGLFDO�H[DPLQDWLRQ�RI�
D����\HDU�ROG�SDWLHQW�$��WKDW�FRPSODLQHG�DERXW�KDYLQJ�HUXSWLRQV�LQ�D�IRUP�
RI� SODTXH� RQ� IRUHDUPV� DQG� VKLQV��$�� KDV� EHHQ� FRQVLGHULQJ� KLPVHOI� VLFN�
IRU�WKH�SDVW����\HDUV��$FFRUGLQJ�WR�$��KLV�IDWKHU�DQG�JUDQGIDWKHU�VXIIHUHG�
IURP� SVRULDVLV�� $QWHFHGHQW� KLVWRU\�� FKURQLF� VWRPDFK� XOFHU� DVVRFLDWHG�
ZLWK�PRGHUDWH�FRQWDPLQDWLRQ�RI�+3� WR�PHGLXP�H[WHQW��)*'6�$QDO\VLV��
RHVRSKDJXV�DQG�FDUGLD�DUH�SHUPHDEOH��0XFRXV�PHPEUDQH� LQ� WKH�ERWWRP�
WKLUG�RI�RHVRSKDJXV�LV�K\SHUHPLF��(PSW\�VWRPDFK�KDV�D�PLQLPDO�DPRXQW�
RI�PXFXV��PXFXV�PHPEUDQH�LV�HGHPDWLF�DQG�PRUH�K\SHUHPLF�LQ�D�ERWWRP�
WKLUG��LQ�D�ERWWRP�WKLUG�WKLQQLQJ��ZLWK�D�VPDOO�QLGDO�K\SHUHPLD��,Q�D�PLGGOH�
WKLUG�RI�D�ERG\��DORQJ�WKH�ÀDWQHVV�WKHUH�LV�D�XOFHU����ɯ���ɯ����FP��IXQGXV�
LV� FRYHUHG�ZLWK� ¿EULQ��&OR�WHVW� í�PRGHUDWH� FRQWDPLQDWLRQ� RI�+3�6WDWXV�

ORFDOLV��7KH�SURFHVV�LV�V\PPHWULFDO��(UXSWLRQ�LV�PRQRPRUSKLF�LQ�D�IRUP�
RI�SODTXHV�DQG�SDSXOHV��(UXSWLRQ� LV� FRQFHQWUDWHG�RQ�H[WHQVRUVC� VXUIDFHV�
RI�HOERZV�DQG�RQ�WKH�VLGHV�RI�FQHPLV��VKLQV���(UDVLRQ�UHYHDOHG�SVRULDWLF�
WULDG��SKHQRPHQD�RI�³VWHDURSKDQLF��RU�VWHDULF��VSRW´��³WHUPLQDO�¿OP´��DQG�
³EORRG\� GHZ´� �$XVSLW]�3KHQRPHQ��� 3ODTXHV� DUH� FRYHUHG� ZLWK� ZKLWLVK�
VFDOHV��,VRPSUSKLF�UHDFWLRQ��.RHEQHU�SKHQRPHQRQ��LV�SRVLWLYH��6RPH�QDLO�
SODWHV� DUH� WKLFNHQHG�ZLWK� WUDQVYHUVH� VWULDWLRQV� DQG� GRWW\� SLWV� �³WKLPEOH´�
V\PSWRP��� 0HGLFDO� WUHDWPHQW�� 0LOJDPPD� �� PO� LQWUDPXVFXODUO\� HYHU\�
RWKHU�GD\�ʋ���5HWLQRO�9LWDPLQ�(���SLOO���WLPHV�D�GD\�GXULQJ�WKH�PRQWK�
3DQFUHDWLQ���SLOO���WLPHV�D�GD\�GXULQJ�WKH�PRQWK�(66(17,$/(�1���SLOO�
��WLPHV�D�GD\�ZLWK�D�PHDO�GXULQJ�WKH�PRQWK�'LSURVDOLF���WLPHV�D�GD\�RQ�
SODTXHV�723,&5(0�RQFH�D�GD\�0HGLFDO�WUHDWPHQW�í�JDVWURHQWHURORJLVW��
2PHSUD]ROH����PJ���WLPHV�D�GD\����GD\V�0HWURQLGD]ROH�����PJ���WLPHV�D�
GD\����GD\V�&ODULWKURP\FLQ�����PJ���WLPHV�D�GD\����GD\V�GLHW�E\�3HYVQHU�
ʋ��� 5HVXOWV�� 6LJQL¿FDQW� KHDOWK� LPSURYHPHQWV� EHJDQ� DIWHU� �� PRQWK�
RI� DVVLJQHG� PHGLFDO� WUHDWPHQW� ±� VWRSSDJH� RI� QHZ� SDSXOHV�� VLJQL¿FDQW�
ÀDWWHQLQJ�H[LVWLQJ��DV�ZHOO�DV�VXEMHFWLYH�VLJQV��&RQFOXVLRQ��7KLV�PHGLFDO�
FDVH�GHPRQVWUDWHV�WKH�QHHG�RI�FRPSOH[�PHGLFDO�WUHDWPHQW�IRU�GLVHDVHV�DQG�
G\QDPLF�REVHUYDWLRQ�RI�D�SDWLHQW�GLDJQRVHG�ZLWK�SVRULDVLV�

ȼɂɊɂɅɂɁɆ
Ɇ�ȼ��ɒɢɧɤɢɧ��Ʉ�Ɇ��ɏɚɞɠɢ��Ɇ�ɂ��Ⱥɤɢɦɨɜ��Ⱥ�Ɇ��Ɍɯɚɤɚɯɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ƚ�ɇ��Ƚɭɞɭɤɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɢɪɢɥɢɡɦ� �ɜɢɪɢɥɶɧɵɣ� ɫɢɧɞɪɨɦ�� ȼɋ�� í� ɷɬɨ� ɩɨɹɜɥɟɧɢɟ�
ɭ� ɠɟɧɳɢɧ� ɜɬɨɪɢɱɧɵɯ� ɦɭɠɫɤɢɯ� ɩɨɥɨɜɵɯ� ɩɪɢɡɧɚɤɨɜ� ɜɫɥɟɞɫɬɜɢɟ�
ɩɨɜɵɲɟɧɧɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɨɪɝɚɧɢɡɦɟ�ɦɭɠɫɤɢɯ�ɩɨɥɨɜɵɯ�ɝɨɪɦɨɧɨɜ��
ȼɢɪɢɥɢɡɦ�ɜɫɬɪɟɱɚɟɬɫɹ�ɩɪɢɦɟɪɧɨ�ɭ����ɠɟɧɳɢɧ��Ɋɚɡɥɢɱɚɸɬ�ɜɢɪɢɥɢɡɦ��
ɩɪɢ� ɧɚɪɭɲɟɧɢɢ� ɮɭɧɤɰɢɢ� ɧɚɞɩɨɱɟɱɧɢɤɨɜ�� ɜɪɨɠɞɟɧɧɚɹ� ɞɢɫɮɭɧɤɰɢɹ�
ɤɨɪɵ� ɧɚɞɩɨɱɟɱɧɢɤɨɜ�� ɜɢɪɢɥɢɡɢɪɭɸɳɢɟ� ɨɩɭɯɨɥɢ� ɧɚɞɩɨɱɟɱɧɢɤɨɜ��
ɩɪɢ� ɧɚɪɭɲɟɧɢɢ� ɮɭɧɤɰɢɢ� ɹɢɱɧɢɤɨɜ�� ɪɚɡɥɢɱɧɵɟ� ɮɨɪɦɵ� ɫɢɧɞɪɨɦɚ�
ɫɤɥɟɪɨɤɢ�ɫɬɨɡɧɵɯ�ɹɢɱɧɢɤɨɜ��ɦɚɫɤɭɥɢɧɢɡɢɪɭɸɳɢɟ�ɨɩɭɯɨɥɢ�ɹɢɱɧɢɤɨɜ��
ɩɪɢ�ɩɨɪɚɠɟɧɢɢ�ɝɢɩɨɬɚɥɚɦɨ�ɝɢɩɨɮɢɡɚɪɧɨɣ�ɨɛɥɚɫɬɢ���ɛɨɥɟɡɧɶ�ɂɰɟɧɤɨ�
Ʉɭɲɢɧɝɚ�� ɫɢɧɞɪɨɦ� Ɇɨɪɝɚɧɶɢ�Ɇɨɪɟɥɹ�ɋɬɸɚɪɬɚ�� ɝɢɩɟɪɦɭɫɤɭɥɹɪɧɚɹ�
ɮɨɪɦɚ�ɥɢɩɨɞɢɫɬɪɨɮɢɢ���ɩɪɢ�ɧɚɪɭɲɟɧɢɢ�ɪɟɰɟɩɰɢɢ�ɢ�ɨɛɦɟɧɚ�ɚɧɞɪɨɝɟɧɨɜ�
ɜ� ɤɨɠɟ�� �ɤɨɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɣ�� ɷɤɡɨɝɟɧɧɵɣ� ɢ� ɢɞɢɨɩɚɬɢɱɟɫɤɢɣ�
ɝɢɪɫɭɬɢɡɦ��� ȼɋ� ɩɪɢɜɥɟɤɚɟɬ� ɩɪɢɫɬɚɥɶɧɨɟ� ɜɧɢɦɚɧɢɟ� ɷɧɞɨɤɪɢɧɨɥɨɝɨɜ�
ɜɜɢɞɭ� ɫɥɨɠɧɨɫɬɢ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɜɟɫɬɢ� ɨɰɟɧɤɭ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ�
ɧɟɤɨɬɨɪɵɯ� ɮɨɪɦ� ɜɢɪɢɥɢɡɦɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɴɟɤɬɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɢɫɶ� ��� ɛɨɥɶɧɵɯ� ɷɧɞɨɤɪɢɧɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
ɢɫɬɨɪɢɢ� ɡɚɛɨɥɟɜɚɧɢɣ� ɤɨɬɨɪɵɯ� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɧɚ�
ɡɚɫɟɞɚɧɢɹɯ� ɋɇɈ� ɤɚɮɟɞɪɵ� ɷɧɞɨɤɪɢɧɨɥɨɝɢ�� ɉɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ�
ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�� ɪɟɡɭɥɶɬɚɬɨɜ� ɮɢɡɢɤɚɥɶɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɤɨɦɩɥɟɤɫɚ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɨɛɫɥɟɞɨɜɚɧɢɣ�� ɚ� ɬɚɤɠɟ� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɵ�
ɩɨ� ɚɤɬɭɚɥɶɧɵɦ� ɜɨɩɪɨɫɚɦ� ɞɢɚɝɧɨɫɬɢɤɢ� ȼɋ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɢɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɵɦɢ� ɹɜɥɹɸɬɫɹ� ɩɪɢ� ɝɢɩɟɪɦɭɫɤɭɥɹɪɧɨɣ� ɥɢɩɨɞɢɫɬɪɨɮɢ��
ɞɨɮɚɦɢɧɨɦɢɦɟɬɢɤɢ� �ɩɚɪɥɨɞɟɥ�� ɢ� ɦɟɬɨɛɨɥɢɤɢ� �ɤɚɪɧɢɬɢɧ��� ɩɪɢ�
ɛɨɥɟɡɧɢ� ɂɰɟɧɤɨ�Ʉɭɲɢɧɝ� ɚɝɨɧɢɫɬɵ� ɞɨɮɚɦɢɧɨɜɵɯ� ɪɟɰɟɩɬɨɪɨɜ�
�ɛɪɨɦɨɤɪɢɩɬɢɧ��� ɢɧɝɢɛɢɬɨɪɵ� ɫɬɟɪɨɢɞɨɝɟɧɟɡɚ� ɜ� ɧɚɞɩɨɱɟɱɧɢɤɚɯ�
�ɤɟɬɨɤɨɧɚɡɨɥ��� ɫɟɪɨɬɨɧɢɧɟɪɝɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ� �ɰɢɩɪɨɝɟɩɬɚɞɢɧ��� ɩɪɢ�
ɧɚɪɭɲɟɧɢɢ�ɮɭɧɤɰɢɢ�ɹɢɱɧɢɤɨɜ�í�ɜɟɪɨɲɩɢɪɨɧ��ɞɢɭɪɟɬɢɤ��ɚɧɬɚɝɨɧɢɫɬ�
ɚɥɶɞɨɫɬɟɪɨɧɚ��� ɧɢɡɤɨɞɨɡɢɪɨɜɚɧɧɵɟ� ɄɈɄɢ�� ȼɵɜɨɞɵ�� ɋɨɜɪɟɦɟɧɧɵɟ�
ɥɟɤɚɪɫɬɜɟɧɧɵɟ� ɩɪɟɩɚɪɚɬɵ� ɩɨɡɜɨɥɹɸɬ� ɞɨɫɬɢɝɚɬɶ� ɜɵɪɚɠɟɧɧɨɝɨ�
ɭɥɭɱɲɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɛɨɥɶɧɵɯ�ȼɋ�

9,5,/,60
0�9��6KLQNLQ��&�0��+DML��0�,��$NLPRY��$�0��7KDNDKRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��*�1��*XGXNLQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 9LULOLVP� �YLULOQRH� V\QGURPH�� 96�� í� LW¶V� D� SKHQRPHQRQ� í�
ZRPHQ� WR� PDOH� VHFRQGDU\� ORY\K� VLJQV� GXH� WR� WKH� LQFUHDVHG� FRQWHQW� LQ�
WKH�ERG\�RI�PDOH�VH[�KRUPRQHV��9LULOLVP�RFFXUV�LQ�DERXW����RI�ZRPHQ��
'LVWLQJXLVK�YLULOLVP��LQ�YLRODWLRQ�RI�WKH�DGUHQDO�JODQGV��FRQJHQLWDO�DGUHQDO�
K\SHUSODVLD��YLULOL]LQJ�DGUHQDO� WXPRUV�� LQ�YLRODWLRQ�RI� WKH�RYDU\��YDULRXV�
IRUPV�RI�WKH�V\QGURPH�RYDULDQ�PDVFXOLQL]LQJ�RYDULDQ�WXPRUV��ZLWK�OHVLRQV�
RI� WKH� K\SRWKDODPLF�SLWXLWDU\� UHJLRQ�� &XVKLQJ¶V� GLVHDVH�� D� V\QGURPH� RI�
0RUJDJQL�0RUHO�6WHZDUW� JLSHUPXVNXO\DUQD\D� IRUP� OLSRG\VWURSK\�� LQ�
YLRODWLRQ� RI� WKH� UHFHSWLRQ� DQG� WKH� H[FKDQJH� RI� DQGURJHQV� LQ� WKH� VNLQ��
�RI� WKH� &RQVWLWXWLRQ�FKDQQHO�� H[RJHQRXV� DQG� LGLRSDWKLF� KLUVXWLVP��� 96�
DWWUDFWV� WKH� DWWHQWLRQ� RI� HQGRFULQRORJLVWV� EHFDXVH� RI� WKH� FRPSOH[LW\� RI�
GLDJQRVLV�DQG�WUHDWPHQW��$LP��7R�DVVHVV�WKH�HIIHFWLYHQHVV�RI�FRQVHUYDWLYH�
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WUHDWPHQW�RI�VRPH�IRUPV�RI�YLULOLVP��0DWHULDOV�DQG�PHWKRGV��7KH�REMHFW�
RI�WKH�VWXG\�ZHUH����SDWLHQWV�ZLWK�HQGRFULQH�GLVHDVHV��KLVWRU\�RI�GLVHDVHV�
ZKLFK�ZHUH�DQDO\]HG�DW�WKH�PHHWLQJV�&+2�'HSDUWPHQW�RI�(QGRFULQRORJ\��
(YDOXDWHG� DQDPQHVLV�� SK\VLFDO� H[DPLQDWLRQ� UHVXOWV�� ODERUDWRU\� FRPSOH[�
VXUYH\V�� DQG� DQDO\VLV� RI� WKH� OLWHUDWXUH� RQ� WRSLFDO� LVVXHV� GLDJQRVWLFV�96��
5HVXOWV�� $UH� PRVW� HIIHFWLYH� ZKHQ� JLSHUPXVNXO\DUQR\� OLSRG\VWURSK\��
'RIDPLQRPLPHWLNL��3DUORGHO��DQG�PHWREROLNL��FDUQLWLQH���ZLWK�&XVKLQJ¶V�
GLVHDVH�GRSDPLQH�UHFHSWRU�DJRQLVWV��EURPRFULSWLQH���LQKLELWRUV�RI�DGUHQDO�
VWHURLGRJHQHVLV� �NHWRFRQD]ROH��� VHURWRQHUJLF� DJHQWV� �F\SURKHSWDGLQH��� LQ�
YLRODWLRQ�RI�WKH�RYDULHV���YHURVKSLURQ��GLXUHWLF��DQ�DOGRVWHURQH�DQWDJRQLVW���
ORZ�GRVH� KRUPRQDO� FRQWUDFHSWLRQ�� &RQFOXVLRQ�� 0RGHUQ� GUXJV� DOORZ� WR�
UHDFK�SURQRXQFHG�LPSURYHPHQW�RI�WKH�SDWLHQWV�96�

ɌȿɊȺɉȿȼɌɂɑȿɋɄɂɃ�ɅȿɄȺɊɋɌȼȿɇɇɕɃ�ɆɈɇɂɌɈɊɂɇȽ�
ȺɇɌɂɄɈɇȼɍɅɖɋȺɇɌɈȼ�ȼ�ɊȿȺɅɖɇɈɃ�ɉɊȺɄɌɂɄȿ
Ⱦ�Ⱥ��Ȼɨɪɨɡɞɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ȼ��Ʌɟɨɧɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɟɪɚɩɟɜɬɢɱɟɫɤɢɣ� ɥɟɤɚɪɫɬɜɟɧɧɵɣ� ɦɨɧɢɬɨɪɢɧɝ� �ɌɅɆ��
ɢɥɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ� ɜ� ɩɥɚɡɦɟ�
ɤɪɨɜɢ�ɫɥɭɠɢɬ�ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�ɤɥɢɧɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɟɪɚɩɢɢ�
ɢ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɬɨɤɫɢɱɧɨɫɬɢ�� ɌɅɆ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɹɜɥɹɟɬɫɹ�
ɪɟɚɥɶɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɨɣ�ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ��
Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɌɅɆ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ� ɭɱɢɬɵɜɚɸɬɫɹ�
ɫɩɟɰɢɚɥɶɧɵɟ�ɭɫɥɨɜɢɹ��ɲɢɪɨɤɚɹ�ɦɟɠɢɧɞɢɜɢɞɭɚɥɶɧɚɹ�ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ�
ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɢ� ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ�� ɬɟɫɧɚɹ� ɤɨɪɪɟɥɹɰɢɹ�
ɦɟɠɞɭ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɢ� ɬɨɤɫɢɱɟɫɤɢɦɢ� ɷɮɮɟɤɬɚɦɢ� ɢɥɢ� ɭɡɤɚɹ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ�ɲɢɪɨɬɚ�ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ��ɚ�ɬɚɤɠɟ�ɧɚɥɢɱɢɟ�
ɞɨɫɬɭɩɧɨɝɨ� ɢ� ɜɚɥɢɞɢɪɨɜɚɧɧɨɝɨ� ɦɟɬɨɞɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ��
ɗɬɢ� ɭɫɥɨɜɢɹ� ɢɦɟɸɬ� ɬɟɫɧɨɟ� ɩɪɢɥɨɠɟɧɢɟ� ɤ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ�
ɚɧɬɢɤɨɧɜɭɥɶɫɚɧɬɨɜ��Ȼɨɥɟɟ����ɥɟɬ�ɌɅɆ�ɩɪɢɦɟɧɹɟɬɫɹ�ɞɥɹ�ɤɨɧɬɪɨɥɹ�ɡɚ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶɸ�ɚɧɬɢɤɨɧɜɭɥɶɫɚɧɬɨɜ��ɩɟɪɜɨɧɚɱɚɥɶɧɨ�
ɪɭɤɨɜɨɞɫɬɜɚ� ɩɨ� ɩɪɢɦɟɧɟɧɢɸ� ɌɅɆ� ɛɵɥɢ� ɪɚɡɪɚɛɨɬɚɧɵ� ɜ� ɨɬɞɟɥɶɧɵɯ�
ɫɬɪɚɧɚɯ��ɚ�ɜ������ɝɨɞɭ�ɛɵɥɢ�ɩɪɢɧɹɬɵ�ɦɟɠɞɭɧɚɪɨɞɧɵɟ�ɩɪɚɤɬɢɱɟɫɤɢɟ�
ɪɟɤɨɦɟɧɞɚɰɢɢ�Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�Ʌɢɝɨɣ�ɩɨ�ɷɩɢɥɟɩɫɢɢ��ȼ�ɧɢɯ�ɭɪɨɜɟɧɶ�
ɞɨɤɚɡɚɧɧɨɫɬɢ� ɞɥɹ� ɌɅɆ� ɚɧɬɢɤɨɧɜɭɥɶɫɚɧɬɨɜ� ɛɵɥ� ɨɩɪɟɞɟɥɟɧ� ɤɚɤ�
��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɭ� ɜɚɥɶɩɪɨɚɬɨɜ�
ɢ� ɤɚɪɛɨɦɚɡɟɩɢɧɨɜ� ɩɪɢ� ɢɯ� ɫɨɜɦɟɫɬɧɨɦ� ɩɪɢɦɟɧɟɧɢɢ�� ɬɚɤ� ɤɚɤ� ɨɛɚ�
ɩɪɟɩɚɪɚɬɚ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɭɡɤɨɣ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�ɲɢɪɨɬɨɣ�ɢ�ɜɵɫɨɤɨɣ�
ɦɟɠɢɧɞɢɜɢɞɭɚɥɶɧɨɣ� ɜɚɪɢɚɛɟɥɶɧɨɫɬɶɸ� ɩɥɚɡɦɟɧɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ��
ɍɫɬɚɧɨɜɢɬɶ� ɡɚɜɢɫɢɦɨɫɬɢ� ɫɭɬɨɱɧɵɯ� ɢ� ɩɥɚɡɦɟɧɧɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ�
ɜɚɥɶɩɪɨɚɬɨɜ�ɢ�ɤɚɪɚɛɦɚɡɟɩɢɧɨɜ�ɩɪɢ�ɢɯ�ɨɞɧɨɜɪɟɦɟɧɧɨɦ�ɩɪɢɦɟɧɟɧɢɢ��
ɜ�ɪɟɚɥɶɧɨɣ�ɩɪɚɤɬɢɤɟ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɷɩɢɥɟɩɫɢɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ�� Ⱦɚɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɨɛɫɟɪɜɚɰɢɨɧɧɨɟ�
ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�ɌɅɆ�ɚɧɬɢɤɨɧɜɭɥɶɫɚɧɬɨɜ� ɜ� ɭɫɥɨɜɢɹɯ�
ɪɟɚɥɶɧɨɣ� ɩɪɚɤɬɢɤɢ�� Ɇɚɬɟɪɢɚɥɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɢɫɶ� ɪɟɡɭɥɶɬɚɬɵ�
ɌɅɆ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɷɩɢɥɟɩɫɢɟɣ�� ɩɪɨɜɟɞɟɧɧɵɟ� ɜ� ɥɚɛɨɪɚɬɨɪɢɢ�
ɮɚɪɦɚɤɨɤɢɧɟɬɢɤɢ�ɧɚ�ɤɚɮɟɞɪɟ�ɤɥɢɧɢɱɟɫɤɨɣ�ɮɚɪɦɚɤɨɥɨɝɢɢ�ɊɇɂɆɍ�ɢɦ��
ɇ�ɂ��ɉɢɪɨɝɨɜɚ��ɡɚ�ɩɟɪɢɨɞ�ɫ�����í�����ɝ�ɝ��Ȼɵɥɢ�ɨɬɨɛɪɚɧɵ�ɪɟɡɭɥɶɬɚɬɵ�
ɌɅɆ�����ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɟ�ɩɨɥɭɱɚɥɢ�ɩɪɟɩɚɪɚɬɵ�ɤɚɪɛɚɦɚɡɟɩɢɧɨɜ�ɢ�
ɜɚɥɶɩɪɨɚɬɨɜ� ɨɞɧɨɜɪɟɦɟɧɧɨ�� ɉɪɟɩɚɪɚɬɵ� ɜɚɥɶɩɪɨɟɜɨɣ� ɤɢɫɥɨɬɵ� ɛɵɥɢ�
ɩɪɟɞɫɬɚɜɥɟɧɵ����ɬɨɪɝɨɜɵɦɢ�ɧɚɢɦɟɧɨɜɚɧɢɹɦɢ������ɢɡ�ɧɢɯ�ɨɬɧɨɫɢɥɢɫɶ�
ɤ� ɥɟɤɚɪɫɬɜɟɧɧɵɦ� ɮɨɪɦɚɦ� ɫ� ɡɚɦɟɞɥɟɧɧɵɦ� ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ�� ɇɨ�
ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� Ⱦɟɩɚɤɢɧ�
ɯɪɨɧɨ��������ɂɡ�ɩɪɟɩɚɪɚɬɨɜ�ɤɚɪɛɚɦɚɡɟɩɢɧɚ�ɩɪɢɦɟɧɹɥɢɫɶ���ɬɨɪɝɨɜɵɯ�
ɧɚɢɦɟɧɨɜɚɧɢɣ�� ���� ɛɵɥɚ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ� ɮɨɪɦɚɦɢ�
ɫ� ɡɚɦɟɞɥɟɧɧɵɦ� ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ�� ɜ� ɩɨɥɨɜɢɧɟ� ɫɥɭɱɚɟɜ� ɩɪɢɦɟɧɹɥɫɹ�
Ɏɢɧɥɟɩɫɢɧ� ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɝɨ� ɞɟɣɫɬɜɢɹ� �ɉȾ��� Ɋɟɡɭɥɶɬɚɬɵ��
ɑɚɫɬɨɬɚ� ɞɨɫɬɢɠɟɧɢɹ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɞɢɚɩɚɡɨɧɚ� ɤɨɧɰɟɧɬɪɚɰɢɣ�
ɨɬɦɟɱɚɥɚɫɶ� ɭ� ɩɪɟɩɚɪɚɬɨɜ� ɤɚɪɛɚɦɚɡɟɩɢɧɚ� ɱɚɳɟ�� ɱɟɦ� ɭ� ɩɪɟɩɚɪɚɬɨɜ�
ɜɚɥɶɩɪɨɟɜɨɣ�ɤɢɫɥɨɬɵ������ɢ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɇɟ�ɞɨɫɬɢɠɟɧɢɟ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ�ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ� ɧɢɡɤɢɦ� ɫɭɬɨɱɧɵɦ�
ɞɨɡɢɪɨɜɚɧɢɟɦ�� ɬɚɤ� ɩɪɢ� ɩɪɢɟɦɟ� ɜɚɥɶɩɪɨɚɬɨɜ� ɜ� ɫɭɬɨɱɧɨɣ� ɞɨɡɟ� ɦɟɧɟɟ�
����� ɦɝ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɞɨɫɬɢɝɚɥɚɫɶ� ɥɢɲɶ� ɜ� �����
ɫɥɭɱɚɟɜ�� ɞɥɹ� ɤɚɪɛɚɦɚɡɟɩɢɧɨɜ� ɩɪɢ� ɫɭɬɨɱɧɨɣ� ɞɨɡɟ� ɦɟɧɟɟ� ���� ɦɝ�
ɥɢɲɶ� ɭ� ����� ɩɚɰɢɟɧɬɨɜ� ɞɨɫɬɢɝɚɥɫɹ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ� ɞɢɚɩɚɡɨɧ��
ɋɪɚɜɧɢɜɚɹ� ɩɨɤɚɡɚɬɟɥɢ� ɫɪɟɞɧɢɯ� ɫɭɬɨɱɧɵɯ� ɞɨɡ� ɜ� ɚɧɚɥɨɝɢɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɩɪɢ� ɦɨɧɨɬɟɪɚɩɢɢ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɞɥɹ�
ɞɨɫɬɢɠɟɧɢɹ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɞɥɹ� ɜɚɥɶɩɪɨɚɬɨɜ�
ɬɪɟɛɨɜɚɥɢɫɶ� ɛɨɥɶɲɢɟ� ɫɭɬɨɱɧɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�� ɱɟɦ� ɩɪɢ� ɦɨɧɨ�
ɬɟɪɚɩɢɢ��ɬɨɝɞɚ�ɤɚɤ�ɞɥɹ�ɤɚɪɛɚɦɚɡɟɩɢɧɨɜ�ɷɬɢ�ɪɚɡɥɢɱɢɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�

ɧɟ�ɡɧɚɱɢɦɵ��ȼɵɜɨɞɵ��ȼɵɹɜɥɟɧɵ�ɫɥɭɱɚɢ�ɧɟɨɩɪɚɜɞɚɧɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�
ɌɅɆ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɧɟɜɵɫɨɤɢɯ� ɞɨɡ� ɩɪɟɩɚɪɚɬɨɜ� �ɞɨ� ���� ɦɝ�ɫɭɬ�
ɤɚɪɛɚɦɚɡɟɩɢɧɨɜ� ɢ� ����� ɦɝ�ɫɭɬ� ɞɥɹ� ɜɚɥɶɩɪɨɚɬɨɜ��� ɉɨɤɚɡɚɧ� ɫɪɟɞɧɢɣ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ�ɞɢɚɩɚɡɨɧ�ɞɨɡɢɪɨɜɨɤ�ɜ�ɪɟɚɥɶɧɨɣ�ɩɪɚɤɬɢɤɟ��ɤɨɬɨɪɵɣ�ɜ�
ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɩɪɢɦɟɧɟɧɢɹ�ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɵɯ�
ɮɨɪɦ�Ʌ�ɉ��ɉɪɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɬɟɪɚɩɢɢ�ɩɪɟɩɚɪɚɬɚɦɢ�ɜɚɥɶɩɪɨɟɜɨɣ�
ɤɢɫɥɨɬɵ� ɢ� ɤɚɪɛɚɦɚɡɟɩɢɧɨɜ� ɧɭɠɧɨ� ɭɜɟɥɢɱɢɜɚɬɶ� ɫɪɟɞɧɢɟ� ɫɭɬɨɱɧɵɟ�
ɞɨɡɵ� ɜɚɥɶɩɪɨɚɬɨɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɦɨɧɨɬɟɪɚɩɢɟɣ�� ɌɅɆ� ɹɜɥɹɟɬɫɹ�
ɜɚɠɧɵɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ� ɩɟɪɫɨɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɩɨɞɯɨɞɚ� ɤ�
ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ�ɚɧɬɢɤɨɧɜɭɥɶɫɚɧɬɚɦɢ�ɜ�ɫɜɹɡɢ�ɫ�ɧɚɥɢɱɢɟɦ�ɜɵɪɚɠɟɧɧɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨ�ɡɚɜɢɫɢɦɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɶɸ�
ɬɨɤɫɢɱɧɨɫɬɶɸ�
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,QWURGXFWLRQ��7KHUDSHXWLF�PHGLFLQDO�PRQLWRULQJ��7/0��RU�GHWHUPLQDWLRQ�
RI� FRQFHQWUDWLRQ� RI�PHGLFLQH� VHUYHV� LQ� SODVPD� RI� EORRG� IRU� LQFUHDVH� RI�
FOLQLFDO�HI¿FLHQF\�RI�WKHUDS\�DQG�WKH�WR[LFLW\�SUHYHQWLRQ��7/0�LV�QRZ�WKH�
UHDO�WRRO�IRU�WKH�SHUVRQDOL]HG�SKDUPDFRWKHUDS\��)RU�FDUU\LQJ�RXW�7/0�LQ�
FOLQLFDO� SUDFWLFH� VSHFLDO� FRQGLWLRQV� DUH� FRQVLGHUHG�� ZLGH� LQWHULQGLYLGXDO�
YDULDELOLW\� RI� SKDUPDFRNLQHWLFV� RI� PHGLFLQH�� FORVH� FRUUHODWLRQ� EHWZHHQ�
FRQFHQWUDWLRQ�DQG�WR[LF�HIIHFWV�RU�QDUURZ�WKHUDSHXWLF�ZLGWK�RI�PHGLFLQH��
DQG� DOVR� H[LVWHQFH� RI� DQ� DYDLODEOH� DQG� YDOLGLURYDQQ\� PHWKRG� RI�
GHWHUPLQDWLRQ� RI� FRQFHQWUDWLRQ�� 7KHVH� FRQGLWLRQV� KDYH� WKH� FORVH� DQQH[�
WR� XVH� RI� DQWLNRQYXOVDQW�� 0RUH� WKDQ� ��� \HDUV� RI� 7/0� LW� LV� DSSOLHG� WR�
FRQWURO�RI�HI¿FLHQF\�DQG�VDIHW\�RI�DQWLNRQYXOVDQW��RULJLQDOO\�DSSOLFDWLRQ�
JXLGHV�RI�7/0�ZHUH�GHYHORSHG�LQ�WKH�VHSDUDWH�FRXQWULHV��DQG�LQ������WKH�
LQWHUQDWLRQDO� SUDFWLFDO� UHFRPPHQGDWLRQV� E\� WKH� ,QWHUQDWLRQDO�/HDJXH� RQ�
HSLOHSV\�ZHUH�DFFHSWHG��,Q�WKHP�YDOLGLW\�OHYHO�IRU�7/0�RI�DQWLNRQYXOVDQW�
ZDV� GH¿QHG� DV� ��� $LP�� 7R� VWXG\� SKDUPDFRNLQHWLFV� YDOSUR\HY\� DFLGV�
DQG� FDUEDPD]HSLQV� DW� WKHLU� MRLQW� DSSOLFDWLRQ� DV� ERWK� SUHSDUDWLRQV� DUH�
FKDUDFWHUL]HG� E\� QDUURZ� WKHUDSHXWLF� ZLGWK� DQG� KLJK� LQWHULQGLYLGXDO�
YDULDELOLW\� RI� SODVPD� FRQFHQWUDWLRQ�� 7R� HVWDEOLVK� GHSHQGHQFHV� RI� GDLO\�
DOORZDQFH�DQG�SODVPD�FRQFHQWUDWLRQ�YDOSUR\HY\�DFLGV�DQG�FDUEDPD]HSLQV�
DW�WKHLU�VLPXOWDQHRXV�DSSOLFDWLRQ��LQ�UHDO�SUDFWLFH�RI�WUHDWPHQW�RI�SDWLHQWV�
ZLWK�HSLOHSV\��0DWHULDOV�DQG�PHWKRGV��7KLV�UHVHDUFK�UHSUHVHQWV�WKH�7/0�
REVHUYDWVLRQQ\�UHWURVSHFWLYH�UHVHDUFK�RI�DQWLNRQYXOVDQW�LQ�WKH�FRQGLWLRQV�
RI�UHDO�SUDFWLFH��0DWHULDO�RI�UHVHDUFK�ZHUH�UHVXOWV�RI�7/0�DW�SDWLHQWV�ZLWK�
WKH� HSLOHSV\�� FDUULHG� RXW� WR� SKDUPDFRNLQHWLFV� ODERUDWRULHV� RQ� FKDLU� RI�
FOLQLFDO�SKDUPDFRORJ\�5150<�RI�1�,��3LURJRY��IURP�����í�����UHVXOWV�
RI�7/0�RI�����SDWLHQWV�ZKLFK�UHFHLYHG�SUHSDUDWLRQV�FDUEDPD]HSLQV�DQG�
YDOSUR\HY\� DFLGV� DW� WKH� VDPH� WLPH�+DYH� EHHQ� VHOHFWHG�� 3UHSDUDWLRQV� RI�
YDOSUR\HY\� DFLG� KDYH� EHHQ� SUHVHQWHG� E\� ��� WUDGLQJ� QDPHV�� ���� IURP�
WKHP�EHORQJHG�WR�PHGLFLQDO�IRUPV�ZLWK�WKH�VORZHG�GRZQ�OLEHUDWLRQ��%XW�
PRVW� RIWHQ� LQ� FOLQLFDO� SUDFWLFH� 'HSDNLQ� KURQR� ������ ZDV� XVHG�� )URP�
SUHSDUDWLRQV� RI� FDUEDPD]HSLQH� �� WUDGLQJ� QDPHV�ZHUH� DSSOLHG�� ���� KDV�
EHHQ�SUHVHQWHG�E\�PHGLFLQDO� IRUPV�ZLWK� WKH� VORZHG�GRZQ� OLEHUDWLRQ�� LQ�
KDOI�RI�FDVHV�)LQOHSVLQ�RI�WKH�SURORQJHG�DFWLRQ��3'��ZDV�DSSOLHG��5HVXOWV��
)UHTXHQF\� RI� DFKLHYHPHQW� RI� D� WKHUDSHXWLF� UDQJH� RI� FRQFHQWUDWLRQ� ZDV�
QRWHG� DW� FDUEDPD]HSLQH� SUHSDUDWLRQV� PRUH� RIWHQ� WKDQ� DW� SUHSDUDWLRQV�
RI� YDOSUR\HY\� DFLG� �����DQG� ������ UHVSHFWLYHO\���1RW� LW� LV� SRVVLEOH� WR�
H[SODLQ� DFKLHYHPHQW� RI� WKHUDSHXWLF� FRQFHQWUDWLRQ� ORZ� GDLO\� GLVSHQVLQJ�
VR�DW� UHFHSWLRQ� LQ�D�GDLO\�GRVH� OHVV�YDOSUR\HY\�DFLG�����PJ�WKHUDSHXWLF�
FRQFHQWUDWLRQ�ZDV�UHDFKHG�RQO\�LQ������RI�FDVHV��IRU�FDUEDPD]HSLQV�DW�D�
GDLO\�GRVH�OHVV����PJ�RQO\�DW������RI�SDWLHQWV�WKH�WKHUDSHXWLF�UDQJH�ZDV�
UHDFKHG��&RPSDULQJ�LQGLFDWRUV�RI�DYHUDJH�GDLO\�GRVHV�LQ�VLPLODU�UHVHDUFKHV�
DW�PRQRWKHUDS\�LW�KDV�EHHQ�HVWDEOLVKHG�WKDW�IRU�DFKLHYHPHQW�RI�WKHUDSHXWLF�
FRQFHQWUDWLRQ� YDOSUR\HY\� DFLG� ELJ� GDLO\� FRQFHQWUDWLRQ� ZHUH� UHTXLUHG��
WKDQ� DW� PRQR� WKHUDS\�� ZKHUHDV� IRU� FDUEDPD]HSLQV� WKHVH� GLVWLQFWLRQV�
VWDWLVWLFDOO\�DUH�QRW�VLJQL¿FDQW��&RQFOXVLRQ��&DVHV�RI�XQMXVWL¿HG�SXUSRVH�
RI�7/0�DUH�UHYHDOHG�ZKHQ�XVLQJ�ORZ�GRVHV�RI�SUHSDUDWLRQV��WR�����PJ�
GD\V� FDUEDPD]HSLQV� DQG� ����PJ�GD\V� YDOSUR\HY\� DFLGV��� 7KH� DYHUDJH�
WKHUDSHXWLF� UDQJH� RI� GRVDJHV� LQ� UHDO� SUDFWLFH�ZKLFK� LV�PRUH� UHDFKHG� DW�
WKH�H[SHQVH�RI�DSSOLFDWLRQ�RI� WKH�SURORQJHG�/�3�� IRUPV� LV�VKRZQ��$W� WKH�
FRPELQHG�WKHUDS\�E\�SUHSDUDWLRQV�RI�YDOSUR\HY\�DFLG�DQG�FDUEDPD]HSLQV�LW�
LV�QHFHVVDU\�WR�LQFUHDVH�DYHUDJH�GDLO\�GRVHV�YDOSUR\HY\�DFLGV�LQ�FRPSDULVRQ�
ZLWK�PRQRWKHUDS\��7/0�LV�WKH�LPSRUWDQW�WRRO�RI�WKH�SHUVRQL¿HG�DSSURDFK�
WR� SKDUPDFRWKHUDS\� DQWLNRQYXOVDQW� LQ� FRQQHFWLRQ�ZLWK� H[LVWHQFH� E\� WKH�
H[SUHVVHG�FRQFHQWUDWLRQ�DQG�GHSHQGHQW�HI¿FLHQF\�DQG�VDIHW\�WR[LFLW\�
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ɂɋɋɅȿȾɈȼȺɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɉɊɈɂɁȼɈȾɇɕɏ�
ɉɂɊɂɆɂȾɂɇȺ�ɂ���ɈɄɋɂɉɂɊɂȾɂɇȺ�ɉɊɂ�ɏɊɈɇɂɑȿɋɄɈɃ�
ɋȿɊȾȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ�ȼ�ɗɄɋɉȿɊɂɆȿɇɌȿ
ȼ�ȼ��Ʉɨɧɨɪɟɜ��Ɇ�ɇ��Ɂɚɦɨɬɚɟɜɚ��Ⱥ�Ⱥ��Ⱥɮɚɧɚɫɶɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɇ�ɇ��Ɂɚɦɨɬɚɟɜɚ��ɤ�ɦ�ɧ���ɞɨɰɟɧɬ�Ɉ�ɇ��
ȿɮɪɟɦɨɜɚ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ��Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɟɪɫɩɟɤɬɢɜɧɨɣ� ɹɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ�
ɧɨɜɵɯ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɩɪɨɢɡɜɨɞɧɵɯ� ��ɨɤɫɢɩɢɪɢɞɢɧɚ� ɢ� ɩɢɪɢɦɢɞɢɧɚ�� Ⱦɥɹ� ɜɵɹɫɧɟɧɢɹ�
ɤɚɪɞɢɨɩɪɨɬɟɤɬɨɪɧɵɯ� ɫɜɨɣɫɬɜ� ɩɪɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɫɟɪɞɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ɏɋɇ��ɚɤɬɭɚɥɶɧɨ�ɢɫɫɥɟɞɨɜɚɬɶ�ɤɫɢɦɟɞɨɧ��
ɹɜɥɹɸɳɢɣɫɹ� ɩɢɪɢɦɢɞɢɧɨɜɵɦ� ɩɪɨɢɡɜɨɞɧɵɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ�ɤɫɢɦɟɞɨɧɨɦ�ɢ�
��ɨɤɫɢɩɢɪɢɞɢɧɚ�ɫɭɤɰɢɧɚɬɨɦ�ɧɟɤɨɬɨɪɵɯ�ɛɢɨɯɢɦɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ��
ɚ�ɬɚɤɠɟ�ɫɬɪɭɤɬɭɪɧɨɣ�ɪɟɨɪɝɚɧɢɡɚɰɢɢ�ɦɢɨɤɚɪɞɚ�ɩɪɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɏɋɇ� ɭ� ɤɪɵɫ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɪɨɜɨɞɢɥɢɫɶ�
ɧɚ� ��� ɧɟɥɢɧɟɣɧɵɯ� ɛɟɥɵɯ� ɤɪɵɫɚɯ�� ɪɚɡɞɟɥɺɧɧɵɯ� ɧɚ� �� ɝɪɭɩɩɵ�� ��ɹ� ±�
ɢɧɬɚɤɬɧɵɟ�ɠɢɜɨɬɧɵɟ����ɹ�±�ɤɨɧɬɪɨɥɶ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɩɨɜɪɟɠɞɟɧɢɟɦ�
ɦɢɨɤɚɪɞɚ� ɛɟɡ� ɤɨɪɪɟɤɰɢɢ� �ɜɧɭɬɪɢɛɪɸɲɢɧɧɨɟ� ɜɜɟɞɟɧɢɟ� ɚɞɪɟɧɚɥɢɧɚ�
ɝɢɞɪɨɯɥɨɪɢɞɚ��ɦɝ�ɤɝ�ɢ�ɨɤɫɢɬɨɰɢɧɚ��Ɇȿ�ɤɝ��ɬɪɟɯɤɪɚɬɧɨ��ɫ�ɢɧɬɟɪɜɚɥɨɦ�
��� ɱɚɫɨɜ��� ��ɹ� ±� ɫ� ɤɨɪɪɟɤɰɢɟɣ� ��ɨɤɫɢɩɢɪɢɞɢɧɚ� ɫɭɤɰɢɧɚɬɨɦ� ɜ� ɞɨɡɟ�
��ɦɝ�ɤɝ�� ��ɹ� ±� ɫ� ɤɨɪɪɟɤɰɢɟɣ� ɤɫɢɦɟɞɨɧɨɦ� ɜ� ɞɨɡɟ� ��� ɦɝ�ɤɝ�� ȼɟɳɟɫɬɜɚ�
ɜɜɨɞɢɥɢɫɶ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ�� ɟɠɟɞɧɟɜɧɨ� ɜ� ɬɟɱɟɧɢɟ� ��� ɫɭɬɨɤ�� ɩɨɫɥɟ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɨɞɟɥɢ�� ɂɫɫɥɟɞɨɜɚɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɦɚɥɨɧɨɜɨɝɨ�
ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ��� ɤɚɥɢɹ��ɧɚɬɪɢɹ�ɢ� ɚɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɚɡɵ�ɜ�ɩɥɚɡɦɟ�
ɤɪɨɜɢ��Ɇɢɤɪɨɫɤɨɩɢɪɨɜɚɥɢ�ɩɪɟɩɚɪɚɬɵ�ɦɢɨɤɚɪɞɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɍɪɨɜɟɧɶ�
ɆȾȺ�ɜ���ɨɣ�ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥ����������ɦɤɦɨɥɶ�ɥ��ɜɨ���ɣ�ɨɧ�ɞɨɫɬɨɜɟɪɧɨ�
ɜɨɡɪɨɫ�ɧɚ�������ɪɢ����������ɉɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɤɨɧɬɪɨɥɸ�ɜ���ɣ�ɝɪɭɩɩɟ�
ɭɪɨɜɟɧɶ�ɆȾȺ�ɩɨɧɢɡɢɥɫɹ�ɧɚ�����ɚ�ɜ���ɨɣ�ɞɨɫɬɨɜɟɪɧɨ�ɩɨɧɢɡɢɥɫɹ�ɧɚ�����
�ɪɤ���������ɍɪɨɜɟɧɶ�ɤɚɥɢɹ�ɜ���ɣ�ɫɟɪɢɢ�ɫɨɫɬɚɜɢɥ�����������ɦɦɨɥɶ�ɥ��ɜɨ�
��ɣ�ɝɪɭɩɩɟ�ɨɧ�ɞɨɫɬɨɜɟɪɧɨ�ɜɨɡɪɨɫ�ɧɚ�������ɪɢ����������ɉɨ�ɨɬɧɨɲɟɧɢɸ�
ɤ�ɤɨɧɬɪɨɥɸ�ɜ���ɣ�ɝɪɭɩɩɟ�ɨɧ�ɜɨɡɪɨɫ�ɧɚ������ɚ�ɜ���ɣ�ɫɧɢɡɢɥɫɹ�ɧɚ������
ɍɪɨɜɟɧɶ� ɧɚɬɪɢɹ� ɜ� ��ɣ� ɫɟɪɢɢ� ɫɨɫɬɚɜɢɥ� ������������ ɦɦɨɥɶ�ɥ�� ɜɨ� ��ɣ�
ɨɧ� ɞɨɫɬɨɜɟɪɧɨ� ɩɨɧɢɡɢɥɫɹ� ɧɚ� ��� �ɪɢ��������� ȼ� ��ɣ� ɨɧ� ɛɵɥ� ɛɥɢɡɨɤ�
ɩɨ�ɡɧɚɱɟɧɢɸ�ɤ�ɤɨɧɬɪɨɥɸ��ɚ�ɜ���ɣ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�ɤɨɧɬɪɨɥɹ�ɧɚ����
�ɪɤ��������Ⱥɤɬɢɜɧɨɫɬɶ�ɤɚɬɚɥɚɡɵ�ɜ���ɣ�ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥɚ�������������
ɦɤɦɨɥɶ�ɫ�ɥ��ɜɨ���ɣ�ɫɟɪɢɢ�ɨɧɚ�ɭɜɟɥɢɱɢɥɚɫɶ�ɧɚ�����ɜ���ɣ�ɛɵɥɚ�ɛɥɢɡɤɚ�
ɩɨ� ɡɧɚɱɟɧɢɸ� ɤ� ɤɨɧɬɪɨɥɸ�� ɚ� ɜ� ��ɣ� ɫɟɪɢɢ� ɞɨɫɬɨɜɟɪɧɨ� ɫɧɢɡɢɥɚɫɶ� ɩɨ�
ɨɬɧɨɲɟɧɢɸ� ɤ� ɤɨɧɬɪɨɥɸ� ɧɚ� ���� �ɪɤ�������� ɉɪɢ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɦɢɨɤɚɪɞɚ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɜɨ� ɜɫɟɯ� ɨɬɞɟɥɚɯ�
ɫɟɪɞɰɚ� ɜ� ɦɟɠɦɵɲɟɱɧɨɣ� ɫɬɪɨɦɟ� ɢ� ɩɟɪɢɜɚɫɤɭɥɹɪɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜɚɯ�
ɧɚɛɥɸɞɚɥɢ�ɹɜɥɟɧɢɹ�ɨɱɚɝɨɜɨ�ɞɢɮɮɭɡɧɨɣ�ɩɪɨɥɢɮɟɪɚɰɢɢ��ɇɚɛɥɸɞɚɥɢɫɶ�
ɭɱɚɫɬɤɢ� ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɫ� ɹɜɥɟɧɢɹɦɢ� ɤɚɪɢɨɩɢɤɧɨɡɚ�� Ɉɬɦɟɱɚɥɢɫɶ�
ɹɜɥɟɧɢɹ� ɩɟɪɢɰɟɥɥɸɥɹɪɧɨɝɨ� ɨɬɟɤɚ�� ɜɵɪɚɠɟɧɧɨɝɨ� ɦɟɠɭɬɨɱɧɨɝɨ�
ɨɬɟɤɚ�� ȼ� ɫɬɪɨɦɟ� ɜɵɪɚɠɟɧɧɨɟ� ɩɨɥɧɨɤɪɨɜɢɟ� ɫɨɫɭɞɨɜ�� ɨɫɨɛɟɧɧɨ� ɜ�
ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɦ� ɡɜɟɧɟ�� ȼ� ɬɤɚɧɢ� ɦɢɨɤɚɪɞɚ� ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ�
ɷɪɢɬɪɨɰɢɬɚɪɧɵɟ� ɷɤɫɬɪɚɜɚɡɚɬɵ�� ɚ� ɦɟɫɬɚɦɢ� ±� ɤɪɨɜɨɢɡɥɢɹɧɢɹ� ɦɟɠɞɭ�
ɦɵɲɟɱɧɵɦɢ� ɜɨɥɨɤɧɚɦɢ�� ɉɪɢ� ɦɢɤɪɨɫɤɨɩɢɢ� ɦɢɨɤɚɪɞɚ� ɧɚ� ɮɨɧɟ�
ɩɪɢɦɟɧɟɧɢɹ� ��ɨɤɫɢɩɢɪɢɞɢɧɚ� ɫɭɤɰɢɧɚɬɚ� ɜ� ɦɟɠɦɵɲɟɱɧɨɣ� ɫɬɪɨɦɟ��
ɩɟɪɢɜɚɫɤɭɥɹɪɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜɚɯ� ɧɚɛɥɸɞɚɟɦɵɟ� ɹɜɥɟɧɢɹ� ɤɥɟɬɨɱɧɨɣ�
ɢɧɮɢɥɶɬɪɚɰɢɢ�ɛɵɥɢ�ɧɟ�ɫɬɨɥɶ�ɜɵɪɚɠɟɧɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��
ȼ� ɞɚɧɧɨɣ� ɫɟɪɢɢ� ɬɚɤɠɟ� ɧɚɛɥɸɞɚɥɢɫɶ� ɭɱɚɫɬɤɢ� ɤɨɦɩɟɧɫɚɬɨɪɧɨɣ�
ɝɢɩɟɪɬɪɨɮɢɢ� ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ� ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɷɤɫɰɟɧɬɪɢɱɟɫɤɨɝɨ�
ɯɚɪɚɤɬɟɪɚ�� ɧɨ� ɜ� ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ�� ȼ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɟ� ɦɢɨɤɚɪɞɚ� ɩɪɢ� ɏɋɇ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɟ� ɧɚ�
ɮɨɧɟ� ɤɨɪɪɟɤɰɢɢ� ɤɫɢɦɟɞɨɧɨɦ� ɨɬɦɟɱɚɥɨɫɶ�� ɦɟɧɶɲɚɹ� ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɩɟɪɢɰɟɥɥɸɥɹɪɧɨɝɨ� ɨɬɟɤɚ�� ɤɥɟɬɨɱɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɤɨɧɬɪɨɥɟɦ�� ȼ� ɬɤɚɧɢ� ɦɢɨɤɚɪɞɚ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� ɤɪɨɜɨɢɡɥɢɹɧɢɹ��
ȼɵɜɨɞɵ��ɇɚ�ɮɨɧɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɏɋɇ�ɤɫɢɦɟɞɨɧ�ɜ�ɞɨɡɟ����ɦɝ�ɤɝ�
ɷɮɮɟɤɬɢɜɧɨ�ɫɧɢɠɚɟɬ�ɫɬɟɩɟɧɶ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɩɪɨɰɟɫɫɨɜ�ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɛɟɡ� ɩɨɜɵɲɟɧɢɹ� ɤɚɬɚɥɚɡɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ��
ɭɦɟɧɶɲɚɟɬ�ɜɵɪɚɠɟɧɧɨɫɬɶ�ɝɢɩɟɪɤɚɥɢɟɦɢɢ�ɢ�ɝɢɩɨɧɚɬɪɢɟɦɢɢ��ɚ�ɬɚɤɠɟ�
ɭɦɟɧɶɲɚɟɬ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɦɢɨɤɚɪɞɟ����ɨɤɫɢɩɢɪɢɞɢɧɚ�
ɫɭɤɰɢɧɚɬ�ɜ�ɞɨɡɟ����ɦɝ�ɤɝ�ɧɟ�ɭɫɬɪɚɧɹɥ�ɛɢɨɯɢɦɢɱɟɫɤɢɟ�ɫɞɜɢɝɢ�ɢ�ɦɟɧɟɟ�
ɜɵɪɚɠɟɧɧɨ� ɤɨɪɪɢɝɢɪɨɜɚɥ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ� ɤɚɪɬɢɧɭ� ɩɪɢ� ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�
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,QWURGXFWLRQ�� $W� SUHVHQW� FXUUHQWO\� SURPLVLQJ� LV� WKH� GHYHORSPHQW� RI�
QHZ� DQWLR[LGDQW� GUXJV�� LQFOXGLQJ� ��K\GUR[\S\ULGLQH� GHULYDWLYHV� DQG�
S\ULPLGLQH��)RU�HOXFLGDWH�WKH�FDUGLRSURWHFWLYH�SURSHUWLHV�LQ�H[SHULPHQWDO�
FKURQLF�KHDUW�IDLOXUH��&+)��DFWXDOO\�XVH�[\PHGRQ��,W�LV�EHLQJ�S\ULPLGLQH�
GHULYDWLYHV��$LP��7R�HYDOXDWH�WKH�SRVVLELOLW\�RI�SKDUPDFRORJLFDO�FRUUHFWLRQ�
[\PHGRQ�DQG���K\GUR[\S\ULGLQH�VXFFLQDWH�VRPH�ELRFKHPLFDO�SDUDPHWHUV��
DV�ZHOO�DV�WKH�UHVWUXFWXULQJ�RI�WKH�P\RFDUGLXP�LQ�H[SHULPHQWDO�KHDUW�IDLOXUH�
RI�UDWV��0DWHULDOV�DQG�PHWKRGV��([SHULPHQWV�ZHUH�FRQGXFWHG�RQ����ZKLWH�
QRQOLQHDU�UDWV�GLYLGHG�LQWR���JURXSV����í�LQWDFW�DQLPDOV��JURXS���í�FRQWURO�
ZLWK� FKURQLF� P\RFDUGLDO� GDPDJH� ZLWKRXW� FRUUHFWLRQ� �LQWUDSHULWRQHDO�
LQMHFWLRQ� RI� HSLQHSKULQH� K\GURFKORULGH� DQG� �PJ�NJ� ��0(�NJ� R[\WRFLQ��
WULSO\��HYHU\����KRXUV���WKH�WKLUG�í�FRUUHFWLRQ���K\GUR[\S\ULGLQH�VXFFLQDWH�
DW�D�GRVH�RI����PJ�NJ���WK�í�[\PHGRQ�DGMXVWHG�WR����PJ�NJ��6XEVWDQFHV�
ZHUH� LQMHFWHG� LQWUDSHULWRQHDOO\� GDLO\� IRU� ��� GD\V�� DIWHU� WKH� SDWWHUQ�
IRUPDWLRQ��7KH� FRQWHQW� RI�PDORQGLDOGHK\GH� �0'$��� SRWDVVLXP�� VRGLXP�
DQG�FDWDODVH�DFWLYLW\�LQ�EORRG�SODVPD��0LNURVNRSLURYDOL�GUXJV�LQIDUFWLRQ��
5HVXOWV��7KH�OHYHO�RI�0'$�LQ�WKH�¿UVW�JURXS�ZDV����������PPRO�O��LQ�WKH�
VHFRQG� LW�ZDV� VLJQL¿FDQWO\� LQFUHDVHG� E\� ����� �SL����������5HODWLYH� WR�
WKH� FRQWURO� LQ� WKH� WKLUG� JURXS�� WKH�0'$� OHYHO� GHFUHDVHG� E\� ����ZKLOH�
WKH� IRXUWK� ZDV� VLJQL¿FDQWO\� GHFUHDVHG� E\� ���� �SF��������� /HYHOV� RI�
SRWDVVLXP�LQ�WKH�¿UVW�VHULHV�ZDV�����������PPRO�O�LQ�WKH�VHFRQG�JURXS�LW�
ZDV�VLJQL¿FDQWO\�LQFUHDVHG�E\�������SL����������$FFRUGLQJ�WR�WKH�FRQWURO�
LQ�WKH�WKLUG�JURXS�� LW� LV� LQFUHDVHG�E\������ZKLOH� LQ�WKH�IRXUWK�GHFUHDVHG�
E\������6RGLXP�OHYHOV�LQ�WKH�¿UVW�VHULHV�ZDV�������������PPRO�O��LQ�WKH�
VHFRQG� LW�ZDV� VLJQL¿FDQWO\� GHFUHDVHG� E\� ��� �SF��������� ,Q� WKH� WKLUG� LW�
ZDV� FORVH� LQ�PHDQLQJ� WR� FRQWURO�� DQG� LQ� WKH� IRXUWK� VLJQL¿FDQWO\� KLJKHU�
WKDQ�WKH�FRQWURO�E\�����SL��������&DWDODVH�DFWLYLW\�LQ�WKH�¿UVW�JURXS�ZDV�
������������PRO�V�O��LQ�WKH�VHFRQG�VHULHV��LW�LQFUHDVHG�E\����LQ�WKH�WKLUG�
ZDV�FORVH�LQ�YDOXH�WR�WKH�FRQWURO���DQG�WKH�IRXUWK�VHULHV�ZDV�VLJQL¿FDQWO\�
UHGXFHG� UHODWLYH� WR� FRQWURO� E\� ���� �SL��������+LVWRORJLFDO� H[DPLQDWLRQ�
RI� WKH�P\RFDUGLXP� LQ� WKH� FRQWURO� JURXS� LQ� DOO� SDUWV� RI� WKH� KHDUW� LQ� WKH�
LQWHUPXVFXODU�VWURPD�DQG�SHULYDVFXODU�VSDFHV�REVHUYHG�SKHQRPHQD�IRFDO�
DQG� GLIIXVH� SUROLIHUDWLRQ��2EVHUYHG� ODQG� FDUGLRP\RF\WHV� NDU\RS\NQRVLV�
SKHQRPHQD��2EVHUYHG�SKHQRPHQD�SHULFHOOXODU� HGHPD�� LQWHUVWLWLDO� HGHPD�
H[SUHVVHG�� ,Q� WKH�VWURPD�H[SUHVVHG�SOHWKRUD�RI�YHVVHOV��HVSHFLDOO\� LQ� WKH�
PLFURFLUFXODWRU\� OLQN�ZLWK� WKHLU� G\VWRQLD�� ,Q�P\RFDUGLDO� WLVVXH� GHWHFWHG�
HU\WKURF\WH�H[WUDYDVDWHV��DQG�SODFHV�í�EOHHGLQJ�EHWZHHQ�WKH�PXVFOH�¿EHUV��
:KHQ�PLFURVFRS\�P\RFDUGLXP�DJDLQVW�DSSOLFDWLRQ�RI���K\GUR[\S\ULGLQH�
VXFFLQDWH� LQWHUPXVFXODU� VWURPD� SHULYDVFXODU� VSDFHV� FHOOXODU� LQ¿OWUDWLRQ�
REVHUYHG� SKHQRPHQD� ZHUH� QRW� DV� SURQRXQFHG� DV� FRPSDUHG� ZLWK� WKH�
FRQWURO�� ,Q� WKLV� VHULHV� DOVR� REVHUYHG� XQGDPDJHG� SRUWLRQV� FRPSHQVDWRU\�
FDUGLRP\RF\WH� K\SHUWURSK\� HFFHQWULF� QDWXUH�� EXW� WR� D� OHVVHU� H[WHQW�
FRPSDUHG�ZLWK� WKH� FRQWUROV�� ,Q� WKH�PLFURVFRSLF� SLFWXUH� LQ�P\RFDUGLXP�
LQ� DQ� H[SHULPHQW� RQ� WKH� EDFNJURXQG� FRUUHFWLRQ� [\PHGRQ� QRWHG�� OHVV�
H[SUHVVHG� SHULFHOOXODU� HGHPD�� FHOOXODU� LQ¿OWUDWLRQ�� FRPSDUHG� ZLWK� WKH�
FRQWURO�� ,Q� P\RFDUGLDO� WLVVXH� KHPRUUKDJH� ZHUH� DEVHQW�� &RQFOXVLRQ��
:LWK�&+)�H[SHULPHQWDO�[\PHGRQ����PJ�NJ� LV�HIIHFWLYH� LQ� UHGXFLQJ� WKH�
VHYHULW\�RI�OLSLG�SHUR[LGDWLRQ�ZLWKRXW�LQFUHDVLQJ�FDWDODVH�DFWLYLW\��UHGXFHV�
WKH� VHYHULW\� RI� K\SHUNDOHPLD� DQG� K\SRQDWUHPLD�� DQG� DOVR� UHGXFHV� WKH�
PRUSKRORJLFDO�FKDQJHV�LQ�WKH�P\RFDUGLXP����K\GUR[\S\ULGLQH�VXFFLQDWH�
���PJ�NJ�GLG�QRW�HOLPLQDWH�WKH�ELRFKHPLFDO�FKDQJHV�DQG�OHVV�SURQRXQFHG�
PRUSKRORJLFDO�SLFWXUH�FRUUHFWHG�LQ�WKLV�SDWKRORJ\�

ɆȺɅɈɇȺȽɊɍɁɈɑɇɕɃ�ɌɊȿɇɂɇȽ�ɇȺ�ɊȿȺȻɂɅɂɌȺɐɂɈɇɇɈɆ�
ɄɈɆɉɅȿɄɋȿ�35,086�56��%7(�7(&+12/2*,(6��,1&��86$��ɍ�
ɉȺɐɂȿɇɌɈȼ�ɋ�ɐȿɇɌɊȺɅɖɇɕɆ�ɉȺɊȿɁɈɆ
Ⱥ�ɋ��ɂɜɚɧɨɜɚ��ȼ�ȼ��Ʌɟɛɟɞɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�ɉ��əɫɬɪɟɛɰɟɜɚ
ɂɜɚɧɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɜɚɧɨɜɨ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɂɧɫɭɥɶɬ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɜɚɠɧɭɸ�ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɭɸ�
ɩɪɨɛɥɟɦɭ�� ɩɨɫɤɨɥɶɤɭ� ɹɜɥɹɟɬɫɹ� ɱɚɫɬɨɣ� ɩɪɢɱɢɧɨɣ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ�
ɛɨɥɶɧɵɯ�� ɨɛɭɫɥɨɜɥɟɧɧɨɣ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɞɜɢɝɚɬɟɥɶɧɵɦɢ�
ɧɚɪɭɲɟɧɢɹɦɢ�� Ƚɟɦɢɩɚɪɟɡ� ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ� ɜ� ��±���� ɫɥɭɱɚɟɜ�
ɨɫɬɪɵɯ� ɧɚɪɭɲɟɧɢɣ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɡɧɚɱɢɬɟɥɶɧɨ�
ɢɡɦɟɧɹɹ�ɦɨɬɨɪɢɤɭ�ɩɚɰɢɟɧɬɚ��ɩɨɥɧɨɫɬɶɸ�ɩɟɪɟɫɬɪɚɢɜɚɹ�ɞɜɢɝɚɬɟɥɶɧɵɣ�
ɫɬɟɪɟɨɬɢɩ�� ɗɬɨ� ɬɪɟɛɭɟɬ� ɧɚɭɱɧɨ� ɨɛɨɫɧɨɜɚɧɧɵɯ�� ɷɮɮɟɤɬɢɜɧɵɯ� ɫɯɟɦ�
ɪɟɚɛɢɥɢɬɚɰɢɢ� ɩɨɫɥɟ� ɢɧɫɭɥɶɬɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ�
ɨɰɟɧɤɭ� ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ� ɦɚɥɨɧɚɝɪɭɡɨɱɧɨɝɨ� ɬɪɟɧɢɧɝɚ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɰɟɧɬɪɚɥɶɧɵɦ� ɩɚɪɟɡɨɦ� ɫ� ɩɨɦɨɳɶɸ� ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɞɥɹ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɨɰɟɧɤɢ� ɢ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�
ɚɩɩɚɪɚɬɚ� 3ULPXV� 56� �%7(� 7HFKQRORJLHV�� ,QF�� ɋɒȺ��� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɵ����ɱɟɥɨɜɟɤ��ɢɡ�ɤɨɬɨɪɵɯ�ɫɮɨɪɦɢɪɨɜɚɧɵ���ɝɪɭɩɩɵ��
ɨɫɧɨɜɧɚɹ�ɝɪɭɩɩɚ�±���ɱɟɥɨɜɟɤ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
í�����������ɥɟɬ���ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�±����ɱɟɥɨɜɟɤ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ�
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���ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�í������������ɥɟɬ���ȼɫɟ�ɩɚɰɢɟɧɬɵ�ɩɪɨɯɨɞɢɥɢ�
ɜ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ� ɩɟɪɢɨɞɟ� ɢɧɫɭɥɶɬɚ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɤɭɪɫ�
ɪɟɚɛɢɥɢɬɚɰɢɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɤɥɢɧɢɤɢ�ȽȻɈɍ�ȼɉɈ�ɂɜȽɆȺ��Ʉɪɢɬɟɪɢɟɦ�
ɜɤɥɸɱɟɧɢɹ�ɫɬɚɥ�ɢɧɫɭɥɶɬ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɩɚɪɟɡɚ�ɥɟɝɤɨɣ�
ɢ� ɭɦɟɪɟɧɧɨɣ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�� ɱɬɨ� ɩɨɡɜɨɥɹɥɨ� ɩɪɨɜɨɞɢɬɶ�
ɬɟɫɬɢɪɨɜɚɧɢɟ� ɢ� ɬɪɟɧɢɧɝ�� Ʉɪɢɬɟɪɢɢ� ɢɫɤɥɸɱɟɧɢɹ� í� ɢɧɮɟɤɰɢɨɧɧɵɟ� ɢ�
ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�� ɪɟɱɟɜɵɟ� ɞɢɫɮɭɧɤɰɢɢ�
ɩɪɢ�ɢɧɫɭɥɶɬɟ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��ɡɚɬɪɭɞɧɹɸɳɢɟ�ɩɪɨɜɟɞɟɧɢɟ�ɬɪɟɧɢɧɝɚ��ɚ�
ɬɚɤɠɟ�ɫɬɟɩɟɧɶ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɩɚɪɟɡɚ��ɜɵɪɚɠɟɧɧɵɣ�ɢ�ɝɪɭɛɵɣ���ɬɚɤɠɟ�
ɡɚɬɪɭɞɧɹɸɳɚɹ� ɩɪɨɜɟɞɟɧɢɟ� ɬɪɟɧɢɧɝɚ�� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ�
ɦɚɬɟɪɢɚɥɚ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ�
ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɤɪɢɬɟɪɢɹ� ȼɢɥɤɨɤɫɨɧɚ�
ɞɥɹ� ɧɟɡɚɜɢɫɢɦɵɯ� ɜɵɛɨɪɨɤ�� ɋɪɟɞɧɟɜɵɛɨɪɨɱɧɵɟ� ɡɧɚɱɟɧɢɹ� ɫɱɢɬɚɥɢ�
ɡɧɚɱɢɦɵɦɢ�ɩɪɢ�S�������Ɉɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɤɥɢɧɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�
ɫ� ɨɰɟɧɤɨɣ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ�� ɫɨɝɥɚɫɧɨ� Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�
ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ��ɨɝɪɚɧɢɱɟɧɢɣ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�
ɢ� ɡɞɨɪɨɜɶɹ� ������ ɝ���� ɉɚɰɢɟɧɬɚɦ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɢɥɵ�ɢ�ɜɵɧɨɫɥɢɜɨɫɬɢ�ɦɵɲɰ�ɩɨɪɚɠɟɧɧɨɣ�
ɤɨɧɟɱɧɨɫɬɢ� ɧɚ� ɭɧɢɜɟɪɫɚɥɶɧɨɦ� ɤɨɦɩɥɟɤɫɟ� ɞɥɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɨɰɟɧɤɢ� ɢ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� 3ULPXV� 56�
�%7(�7HFKQRORJLHV��,QF��ɋɒȺ��ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɜ�ɤɥɢɧɢɤɭ�ɢ�ɧɚ���ɞɟɧɶ�
ɧɚɯɨɠɞɟɧɢɹ�ɜ�ɫɬɚɰɢɨɧɚɪɟ��ɉɚɰɢɟɧɬɚɦ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɫɭɳɟɫɬɜɥɹɥɫɹ�
ɬɪɟɧɢɧɝ� ɜɵɧɨɫɥɢɜɨɫɬɢ� ɦɵɲɰ� í� ɫɝɢɛɚɬɟɥɟɣ� ɢ� ɪɚɡɝɢɛɚɬɟɥɟɣ�
ɞɢɫɬɚɥɶɧɵɯ�� ɫɪɟɞɧɢɯ� ɢ� ɩɪɨɤɫɢɦɚɥɶɧɵɯ� ɨɬɞɟɥɨɜ� ɩɨɪɚɠɟɧɧɨɣ�
ɜɟɪɯɧɟɣ� ɤɨɧɟɱɧɨɫɬɢ� ɫ� ɩɨɦɨɳɶɸ� ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɞɥɹ�
ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɚɩɩɚɪɚɬɚ�3ULPXV�56� �%7(��ɋɒȺ���ȼ�ɤɚɱɟɫɬɜɟ�
ɧɚɝɪɭɡɤɢ� ɛɵɥɨ� ɜɡɹɬɨ� ��� ɨɬ� ɜɟɥɢɱɢɧɵ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɢɥɵ� ɦɵɲɰ��
ɩɨɥɭɱɟɧɧɨɣ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɢɡɨɦɟɬɪɢɱɟɫɤɨɝɨ� ɬɟɫɬɚ� �3ULPXV� 56��
%7(�� ɋɒȺ�� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɩɚɰɢɟɧɬɚ� ɜ� ɤɥɢɧɢɤɭ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɦɚɥɨɧɚɝɪɭɡɨɱɧɨɝɨ� ɬɪɟɧɢɧɝɚ� ɩɚɰɢɟɧɬɚɦ� ɫ� ɩɚɪɟɡɚɦɢ�
ɩɨɥɭɱɟɧɚ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɜɨɡɪɚɫɬɚɧɢɸ�ɫɢɥɵ�ɦɵɲɰ��ɭɜɟɥɢɱɟɧɢɸ�ɨɛɴɟɦɚ�
ɞɜɢɠɟɧɢɣ�ɜ� ɫɭɫɬɚɜɚɯ�ɩɨɪɚɠɟɧɧɨɣ�ɤɨɧɟɱɧɨɫɬɟɣ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɜ�
ɩɪɨɤɫɢɦɚɥɶɧɵɯ�ɨɬɞɟɥɚɯ��ȼɵɜɨɞɵ��ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɦɚɥɨɧɚɝɪɭɡɨɱɧɨɝɨ�
ɬɪɟɧɢɧɝɚ�ɩɚɰɢɟɧɬɚɦ�ɫ�ɩɚɪɟɡɚɦɢ�ɩɨɥɭɱɟɧɚ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɜɨɡɪɚɫɬɚɧɢɸ�
ɫɢɥɵ�ɦɵɲɰ�� ɭɜɟɥɢɱɟɧɢɸ� ɨɛɴɟɦɚ� ɞɜɢɠɟɧɢɣ� ɜ� ɫɭɫɬɚɜɚɯ� ɩɨɪɚɠɟɧɧɨɣ�
ɤɨɧɟɱɧɨɫɬɟɣ�� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɩɪɨɤɫɢɦɚɥɶɧɵɯ� ɨɬɞɟɥɚɯ��
Ɉɬɫɭɬɫɬɜɢɟ� ɢɡɦɟɧɟɧɢɣ� ɢɥɢ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɨɛɴɟɦɚ�
ɞɜɢɠɟɧɢɣ� ɜ� ɩɥɟɱɟɜɨɦ� ɫɭɫɬɚɜɟ� ɫɜɹɡɚɧɨ� ɫ� ɫɨɩɭɬɫɬɜɭɸɳɢɦ� ɛɨɥɟɜɵɦ�
ɫɢɧɞɪɨɦɨɦ�� ɨɛɭɫɥɨɜɥɟɧɧɵɦ� ɩɥɟɱɟɥɨɩɚɬɨɱɧɵɦ� ɩɟɪɢɚɪɬɪɨɡɨɦ�� ɱɬɨ�
ɬɪɟɛɭɟɬ�ɞɚɥɶɧɟɣɲɟɝɨ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ�ɩɨɞɯɨɞɚ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�ɷɬɢɯ�ɩɚɰɢɟɧɬɨɜ�
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,QWURGXFWLRQ��7KH�VWURNH�UHSUHVHQWV�DQ�LPSRUWDQW�PHGLFR�VRFLDO�SUREOHP�DV�
LV�WKH�IUHTXHQW�UHDVRQ�RI�DQ�LQYDOLGDWLRQ�RI�SDWLHQWV�FDXVHG�LQ�PRVW�FDVHV�E\�
PRWLYH�YLRODWLRQV��7KH�KHPLSDUHVLV�LV�IRXQG�LQ���±����RI�FDVHV�RI�VKDUS�
YLRODWLRQV�RI�EUDLQ�EORRG�FLUFXODWLRQ��FRQVLGHUDEO\�FKDQJLQJ�D�PRWLOLW\�RI�
WKH� SDWLHQW�� FRPSOHWHO\� UHFRQVWUXFWLQJ� D� PRWLYH� VWHUHRW\SH�� ,W� GHPDQGV�
VFLHQWL¿FDOO\�UHDVRQDEOH��HIIHFWLYH�VFKHPHV�RI�UHKDELOLWDWLRQ�DIWHU�D�VWURNH��
$LP��7R�FDUU\�RXW�DQ�DVVHVVPHQW�RI�SURGXFWLYLW\�RI� ORZ�ORDG�WUDLQLQJ�RI�
SDWLHQWV�ZLWK� WKH� FHQWUDO�SDUHVLV�E\�PHDQV�RI� D�XQLYHUVDO� FRPSOH[� IRU� D�
IXQFWLRQDO� DVVHVVPHQW� DQG� UHKDELOLWDWLRQ� RI� WKH� PXVFXORVNHOHWDO� GHYLFH�
3ULPXV� 56� �%7(� 7HFKQRORJLHV�� ,QF�� 86$��� 0DWHULDOV� DQG� PHWKRGV��
([DPLQHG����SDWLHQWV�IURP�ZKRP���JURXSV�DUH�FUHDWHG�DUH�VXUYH\HG��WKH�
PDLQ�JURXS�±���SDWLHQWV�DJHG�IURP����WLOO����\HDUV��PLGGOH�DJH�í�����������
\HDUV��� FRQWURO� JURXS� ±� ��� SDWLHQWV� DJHG� IURP� ��� WLOO� ��� \HDUV� �PLGGOH�
DJH� í� ����������� \HDUV���$OO� SDWLHQWV� SDVVHG� LQ� WKH� UHFRYHU\� SHULRG� RI�
D� VWURNH� RI� D� EUDLQ� D� UHKDELOLWDWLRQ� FRXUVH� LQ� WKH� FRQGLWLRQV� RI� FOLQLF� RI�
,YDQRYR�6WDWH�0HGLFDO�$FDGHP\��7KH�EUDLQ� VWURNH�ZLWK�GHYHORSPHQW�RI�
SDUHVLV�RI�HDV\�DQG�PRGHUDWH�GHJUHH�RI�H[SUHVVLYHQHVV�WKDW�DOORZHG�WR�KROG�
WHVWLQJ�DQG�WUDLQLQJ�EHFDPH�FULWHULRQ�RI�LQFOXVLRQ��&ULWHULD�RI�DQ�H[FHSWLRQ�
í� LQIHFWLRXV� DQG� RQFRORJLFDO� GLVHDVHV� RI� D� EUDLQ�� VSHHFK� G\VIXQFWLRQV�
DW� WKH� EUDLQ� VWURNH�� FRPSOLFDWLQJ� FDUU\LQJ� RXW� WUDLQLQJ�� DQG� DOVR� GHJUHH�
RI� H[SUHVVLYHQHVV� RI� SDUHVLV� �H[SUHVVHG� DQG� URXJK��� DOVR� FRPSOLFDWLQJ�
FDUU\LQJ�RXW�WUDLQLQJ��7KH�VWDWLVWLFDO�LPSRUWDQFH�RI�UHVXOWV��QRQ�SDUDPHWULF�
PHWKRG� E\�:LOFR[RQ� PDWFKHG� SDLUV� WHVW�� ZHUH� FRQVLGHUHG� VLJQL¿FDQWDW�
ɪ�������&OLQLFDO� LQVSHFWLRQ�ZLWK� DQ� DVVHVVPHQW� RI� WKH� QHXURORJLF� VWDWXV�
DFFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�FODVVL¿FDWLRQ�RI�IXQFWLRQLQJ��UHVWULFWLRQV�RI�
DFWLYLW\� DQG�KHDOWK� �������ZDV�FDUULHG�RXW��7R�SDWLHQWV�RI� FRQWURO�JURXS�

GHWHUPLQDWLRQ�RI�IRUFH�DQG�HQGXUDQFH�RI�PXVFOHV�RI�WKH�DIIHFWHG�H[WUHPLW\�
RQ�D�XQLYHUVDO�FRPSOH[�IRU�D�IXQFWLRQDO�DVVHVVPHQW�DQG�UHKDELOLWDWLRQ�RI�WKH�
PXVFXORVNHOHWDO�GHYLFH�3ULPXV�56��%7(�7HFKQRORJLHV��E\�,QF�ZDV�FDUULHG�
RXW��7KH�86$��DW�UHFHLSW�LQ�FOLQLF�DQG�IRU�WKH��WK�GD\�RI�VWD\�LQ�D�KRVSLWDO��
7R� SDWLHQWV� RI� WKH� PDLQ� JURXS� LPSOHPHQWHG� WUDLQLQJ� RI� HQGXUDQFH� RI�
PXVFOHV���ÀH[RU�DQG�H[WHQVRU�WKH�GLVWDO��DYHUDJHV�DQG�SUR[LPDO�GHSDUWPHQWV�
RI� WKH� DIIHFWHG� WRS� H[WUHPLW\� E\�PHDQV� RI� D� XQLYHUVDO� FRPSOH[� IRU� WKH�
PXVFXORVNHOHWDO�GHYLFH�3ULPXV�56��%7(��WKH�86$���$V�ORDGLQJ����RI�WKH�
VL]H�RI�WKH�PD[LPXP�IRUFH�RI�PXVFOHV�UHFHLYHG�DW�FDUU\LQJ�RXW�LVRPHWULF�
GRXJK� �3ULPXV�56��%7(�� WKH�86$��ZHUH� WDNHQ� DW� DUULYDO� RI� WKH� SDWLHQW�
LQ� FOLQLF��5HVXOWV��:KHQ� FDUU\LQJ� RXW� ORZ�ORDG� WUDLQLQJ� WR� SDWLHQWV�ZLWK�
SDUHVLV�WKH�WHQGHQF\�WR�LQFUHDVH�RI�IRUFH�RI�PXVFOHV��LQFUHDVH�LQ�YROXPH�RI�
PRYHPHQWV�LQ�MRLQWV�VWUXFN�H[WUHPLWLHV��PDLQO\�LQ�SUR[LPDO�GHSDUWPHQWV�LV�
UHFHLYHG��&RQFOXVLRQ��:KHQ�FDUU\LQJ�RXW�ORZ�ORDG�WUDLQLQJ�WR�SDWLHQWV�ZLWK�
SDUHVLV�WKH�WHQGHQF\�WR�LQFUHDVH�RI�IRUFH�RI�PXVFOHV��LQFUHDVH�LQ�YROXPH�RI�
PRYHPHQWV� LQ� MRLQWV�VWUXFN�H[WUHPLWLHV��PDLQO\� LQ�SUR[LPDO�GHSDUWPHQWV�
LV� UHFHLYHG�� /DFN� RI� FKDQJHV� RU� LQVLJQL¿FDQW� GHFUHDVH� LQ� YROXPH� RI�
PRYHPHQWV�LQ�D�KXPHUDO�MRLQW� LV�FRQQHFWHG�ZLWK�WKH�DFFRPSDQ\LQJ�SDLQ�
V\QGURPH�FDXVHG�E\�KXPHURVFDSXODU�SHULDUWKULWLV�WKDW�GHPDQGV�WKH�IXUWKHU�
GLIIHUHQWLDWHG�DSSURDFK�ZKHQ�FDUU\LQJ�RXW�UHKDELOLWDWLRQ�RI�WKHVH�SDWLHQWV�

ɂɋɋɅȿȾɈȼȺɇɂȿ� ȼɅɂəɇɂə� ȽɍɆȺɌȺ� ɆȺȽɇɂə� ɇȺ�
ȼɕȾȿɅɂɌȿɅɖɇɍɘ�ɎɍɇɄɐɂɘ�ɉɈɑȿɄ� ɄɊɕɋ� ɋ� ɈɋɌɊɈɃ�
ɉɈɑȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ
ȿ�ɇ��Ɂɚɣɰɟɜɚ��ȼ�ɗ��Ɍɢɯɚɧɨɜɚ��ɇ�Ɉ��Ⱥɜɪɚɦɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɇ��Ɂɚɣɰɟɜɚ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ�

ȼɜɟɞɟɧɢɟ��ɉɨɢɫɤ�ɧɨɜɵɯ�ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ�ɬɚɤɨɝɨ�ɝɪɨɡɧɨɝɨ�ɨɫɥɨɠɧɟɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ�� ɤɚɤ� ɨɫɬɪɚɹ� ɩɨɱɟɱɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��Ɉɉɇ���ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɜɟɞɭɳɢɯ�ɡɚɞɚɱ�ɦɟɞɢɰɢɧɵ��
ɧɟɮɪɨɥɨɝɢɢ�� ɮɚɪɦɚɤɨɥɨɝɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɜɥɢɹɧɢɹ�
ɝɭɦɚɬɚ�ɦɚɝɧɢɹ�ɧɚ�ɷɤɫɤɪɟɬɨɪɧɭɸ�ɮɭɧɤɰɢɸ�ɩɨɱɟɤ�ɤɪɵɫ�ɫ�Ɉɉɇ�ɜ�ɧɨɪɦɟ�
ɢ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɪɚɞɢɚɥɶɧɵɯ� ɭɫɤɨɪɟɧɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɨɬɟɧɰɢɚɥɶɧɨ� ɜɨɡɦɨɠɧɵɣ� ɧɟɮɪɨɩɪɨɬɟɤɬɨɪɧɵɣ� ɷɮɮɟɤɬ� ɝɭɦɚɬɚ�
ɦɚɝɧɢɹ�� ɩɨɜɵɲɟɧɧɨɣ� ɝɪɚɜɢɬɚɰɢɢ� ɢ� ɢɯ� ɫɨɜɦɟɫɬɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ�
ɢɫɫɥɟɞɨɜɚɥɫɹ� ɜ� ɨɩɵɬɚɯ� ɫ� ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ� Ɉɉɇ� ɢɲɟɦɢɱɟɫɤɨɝɨ�
ɝɟɧɟɡɚ�� ɂɲɟɦɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� Ɉɉɇ� ɫɨɡɞɚɜɚɥɚɫɶ� ɩɭɬɟɦ� ɭɞɚɥɟɧɢɹ�
ɥɟɜɨɣ� ɩɨɱɤɢ� ɭ� ɠɢɜɨɬɧɵɯ� ɩɨɞ� ɷɮɢɪɧɵɦ� ɧɚɪɤɨɡɨɦ�� ɋɨɫɭɞɢɫɬɚɹ�
ɧɨɠɤɚ� ɟɞɢɧɫɬɜɟɧɧɨɣ� ɩɨɱɤɢ� ɩɟɪɟɠɢɦɚɥɚɫɶ� ɫɨɫɭɞɢɫɬɵɦ� ɡɚɠɢɦɨɦ�
ɧɚ� ���� ɱɚɫɚ�� ɉɨɫɥɟ� ɱɟɝɨ� ɡɚɠɢɦ� ɫ� ɧɨɠɤɢ� ɭɞɚɥɹɥɢ�� ɪɚɡɪɟɡɵ� ɭɲɢɜɚɥɢ�
ɩɨɫɥɨɣɧɨ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɥɢɥɨɫɶ� �� ɞɧɟɣ�� Ʉɪɵɫɚɦ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɵ�ɟɠɟɞɧɟɜɧɨ�ɜɜɨɞɢɥɚɫɶ�ɜɨɞɧɚɹ�ɧɚɝɪɭɡɤɚ�ɜ�ɨɛɴɟɦɟ����ɨɬ�ɦɚɫɫɵ�
ɬɟɥɚ� ɠɢɜɨɬɧɨɝɨ�� ��ɹ� ɨɩɵɬɧɚɹ� ɝɪɭɩɩɚ� ɩɨɥɭɱɚɥɚ� ɜɨɞɧɭɸ� ɧɚɝɪɭɡɤɭ��
ɪɚɡɦɟɳɚɥɚɫɶ�ɧɚ�ɰɟɧɬɪɢɮɭɝɟ�ɭɥɶɬɪɚɤɨɪɨɬɤɨɝɨ�ɪɚɞɢɭɫɚ�ɢ�ɩɨɞɜɟɪɝɚɥɚɫɶ�
ɝɪɚɜɢɬɚɰɢɨɧɧɨɦɭ� ɜɨɡɞɟɣɫɬɜɢɸ��J�� ��ɨɣ� ɨɩɵɬɧɨɣ� ɝɪɭɩɩɟ� ɟɠɟɞɧɟɜɧɨ�
ɜɜɨɞɢɥɫɹ� ɩɨɞɤɨɠɧɨ� ɝɭɦɚɬ� ɦɚɝɧɢɹ� ɜ� ɞɨɡɟ� �� ɦɝ�ɤɝ� ɧɚ� ɮɨɧɟ� ɜɨɞɧɨɣ�
ɧɚɝɪɭɡɤɢ�� ��ɹ� ɨɩɵɬɧɚɹ� ɝɪɭɩɩɚ� ɩɨɥɭɱɚɥɚ� ɩɨɞɤɨɠɧɨ� ɝɭɦɚɬ� ɦɚɝɧɢɹ� ɜ�
ɞɨɡɟ���ɦɝ�ɤɝ�ɢ�ɩɨɞɜɟɪɝɚɥɚɫɶ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɦɭ�ɜɨɡɞɟɣɫɬɜɢɸ�ɜ�ɬɟɱɟɧɢɟ�
��� ɦɢɧ�� ɉɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɩɪɟɩɚɪɚɬɚ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɠɢɜɨɬɧɵɟ� ɩɨɦɟɳɚɥɢɫɶ� ɜ� ɨɛɦɟɧɧɵɟ� ɤɥɟɬɤɢ� ɧɚ� ��� ɱ�� Ɉɩɪɟɞɟɥɹɥɚɫɶ�
ɷɤɫɤɪɟɰɢɹ� ɜɨɞɵ�� ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɧɚɬɪɢɹ�� ɤɚɥɢɹ� ɢ�
ɤɪɟɚɬɢɧɢɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɜ� ��ɟ� ɫɭɬɤɢ�ɩɨɫɬɢɲɟɦɢɱɟɫɤɨɝɨ�ɩɟɪɢɨɞɚ�ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ�
ɨɤɚɡɚɥɫɹ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ� ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� Ɉɉɇ�� ɜɤɥɸɱɚɸɳɢɣ�
ɜ� ɫɟɛɹ� ɝɭɦɚɬ� ɦɚɝɧɢɹ� ɢ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ�� ȼ� ɞɚɧɧɨɣ�
ɝɪɭɩɩɟ� ɠɢɜɨɬɧɵɯ�� ɜɵɹɜɥɟɧɨ� ɜɨɡɪɚɫɬɚɧɢɟ� ɞɢɭɪɟɡɚ� ɩɨ� ɨɬɧɨɲɟɧɢɸ�
ɤ� ɤɨɧɬɪɨɥɸ� ɜ� �� ɪɚɡɚ� ɡɚ� ɫɱɟɬ� ɩɨɜɵɲɟɧɢɹ� ɧɚɬɪɢɣɭɪɟɡɚ� �ɜ� ���� ɪɚɡɚ�� ɢ�
ɤɚɥɢɣɭɪɟɡɚ��ɜ�����ɪɚɡɚ���ɪ�������ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɝɭɦɚɬ�ɦɚɝɧɢɹ�ɩɪɢɜɟɥ�
ɤ�ɪɨɫɬɭ�ɞɢɭɪɟɡɚ� �ɜ�����ɪɚɡɚ��ɜɨ���ɣ�ɨɩɵɬɧɨɣ�ɝɪɭɩɩɟ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɡɚ� ɫɱɟɬ� ɤɚɧɚɥɶɰɟɜɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� �ɭɫɢɥɟɧɢɟ� ɧɚɬɪɢɣɭɪɟɡɚ� ɜ� ����
ɪɚɡɚ� ɢ� ɤɚɥɢɣɭɪɟɡɚ� í� ɜ� ���� ɪɚɡɚ��� ɤɥɭɛɨɱɤɨɜɚɹ� ɮɢɥɶɬɪɚɰɢɹ� ɩɪɢ� ɷɬɨɦ�
ɭɝɧɟɬɚɥɚɫɶ� �ɫɧɢɠɟɧɢɟ� ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ� ɜ� ���� ɪɚɡɚ��� ɪ������� ȼɥɢɹɧɢɟ�
ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ�ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��J�ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ��ɜ�
ɧɚɩɪɚɜɥɟɧɢɢ�ɜɟɤɬɨɪɚ�ɰɟɧɬɪɨɛɟɠɧɨɝɨ�ɭɫɤɨɪɟɧɢɹ�ɤ�ɩɨɱɤɚɦ�ɠɢɜɨɬɧɨɝɨ�
ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɜɨɡɪɚɫɬɚɧɢɸ� ɩɨɱɟɱɧɨɣ� ɷɤɫɤɪɟɰɢɢ� ɜɨɞɵ� �ɜ� ���� ɪɚɡɚ��
ɪ�������� ɡɚ� ɫɱɟɬ� ɤɚɧɚɥɶɰɟɜɨɝɨ� ɢ� ɤɥɭɛɨɱɤɨɜɨɝɨ� ɤɨɦɩɨɧɟɧɬɨɜ�� ɇɚ�
ɬɪɧɬɶɢ� ɫɭɬɤɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ� �ɪɚɡɝɚɪ� Ɉɉɇ�� ɧɚɢɛɨɥɟɟ�
ɜɵɝɨɞɧɨ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɩɪɨɹɜɥɟɧɢɹ� ɧɟɮɪɨɩɪɨɬɟɤɬɨɪɧɨɝɨ� ɷɮɮɟɤɬɚ�
ɩɪɨɹɜɢɥ�ɫɟɛɹ�ɦɟɬɨɞ�ɫɬɢɦɭɥɹɰɢɢ�ɷɤɫɤɪɟɬɨɪɧɨɣ�ɮɭɧɤɰɢɢ�ɩɨɱɟɤ�ɩɭɬɟɦ�
ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɭɜɟɥɢɱɢɜ� ɜ� ɨɩɵɬɧɨɣ�
ɝɪɭɩɩɟ� ɩɨɤɚɡɚɬɟɥɢ� ɞɢɭɪɟɡɚ� �ɜ� ���� ɪɚɡɚ��� ɧɚɬɪɢɣɭɪɟɡɚ� �ɜ� ���� ɪɚɡɚ���
ɤɚɥɢɣɭɪɟɡɚ��ɜ�����ɪɚɡɚ��ɢ�ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ��ɜ�����ɪɚɡɚ���ɪ�������ȼ�ɫɜɨɸ�
ɨɱɟɪɟɞɶ�� ɜɜɟɞɟɧɢɟ� ɤɪɵɫɚɦ� ɝɭɦɚɬɚ� ɦɚɝɧɢɹ� ɜ� ɞɨɡɟ� �� ɦɝ�ɤɝ� ɩɪɢɜɟɥɨ� ɤ�
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ɦɟɧɟɟ� ɜɵɪɚɠɟɧɧɨɦɭ� ɞɨɫɬɨɜɟɪɧɨɦɭ� ɭɜɟɥɢɱɟɧɢɸ� ɫɭɬɨɱɧɨɝɨ� ɞɢɭɪɟɡɚ�
�ɜ� ���� ɪɚɡɚ��� ɧɚɬɪɢɣɭɪɟɡɚ� ɢ� ɤɚɥɢɣɭɪɟɡɚ� �ɜ� ���� ɪɚɡɚ��� ɪ������� ȼ� ��ɣ�
ɨɩɵɬɧɨɣ� ɝɪɭɩɩɟ�� ɩɨɞɜɟɪɝɲɟɣɫɹ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦɭ� ɜɨɡɞɟɣɫɬɜɢɸ�
ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɮɚɤɬɨɪɚ� ɢ� ɝɭɦɚɬɚ� ɦɚɝɧɢɹ�� ɨɬɦɟɱɚɥɨɫɶ� ɫɥɚɛɨɟ�
ɜɨɡɪɚɫɬɚɧɢɟ�ɩɨɱɟɱɧɨɣ�ɷɤɫɤɪɟɰɢɢ�ɜɨɞɵ��ɜ�����ɪɚɡɚ���ɧɚɬɪɢɹ��ɜ�����ɪɚɡɚ��
ɢ�ɤɚɥɢɹ� �ɜ�����ɪɚɡɚ���ɤɪɟɚɬɢɧɢɧɭɪɟɡ�ɩɪɢ�ɷɬɨɦ�ɫɧɢɠɚɥɫɹ� �ɜ�����ɪɚɡɚ���
ɪ�������ȼ�ɩɟɪɢɨɞ�ɜɵɡɞɨɪɨɜɥɟɧɢɹ��ɧɚ���ɟ� ɫɭɬɤɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɩɟɪɢɨɞɚ� ɜɨ� ɜɫɟɯ� ɨɩɵɬɧɵɯ� ɝɪɭɩɩɚɯ� ɨɬɦɟɱɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɩɨɱɟɱɧɨɣ�
ɷɤɫɤɪɟɰɢɢ� ɜɨɞɵ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɝɪɭɩɩɟ� ɧɟɥɟɱɟɧɨɝɨ� ɤɨɧɬɪɨɥɹ��
ɜ� ɤɨɬɨɪɨɣ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɩɨɥɢɭɪɢɹ�� ȼɵɜɨɞɵɸ� ɋɥɟɞɨɜɚɬɟɥɶɧɨ��
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɩɨɫɬɢɲɟɦɢɱɟɫɤɨɣ� Ɉɉɇ�
ɹɜɥɹɟɬɫɹ� ɢɡɨɥɢɪɨɜɚɧɧɚɹ� ɬɟɪɚɩɢɹ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ� ɮɚɤɬɨɪɨɦ�� ɬɚɤ�
ɤɚɤ� ɜ� ɩɟɪɢɨɞ� ɪɚɡɝɚɪɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɧɚ� ɩɪɢɜɨɞɢɬ� ɤ� ɜɵɪɚɠɟɧɧɨɣ�
ɫɬɢɦɭɥɹɰɢɢ� ɞɢɭɪɟɡɚ�� ɫɚɥɭɪɟɡɚ� ɢ� ɤɪɟɚɬɢɧɢɧɭɪɟɡɚ�� Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�
ɬɟɪɚɩɢɹ� ɝɭɦɚɬɨɦ� ɦɚɝɧɢɹ� ɢ� ɝɪɚɜɢɬɚɰɢɨɧɧɵɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ�� ɚ� ɬɚɤɠɟ�
ɦɨɧɨɬɟɪɚɩɢɹ� ɝɭɦɚɬɨɦ� ɦɚɝɧɢɹ� ɧɟɫɤɨɥɶɤɨ� ɭɫɬɭɩɚɸɬ� ɩɟɪɜɨɦɭ� ɦɟɬɨɞɭ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɩɨ� ɫɢɥɟ� ɫɬɢɦɭɥɹɰɢɢ� ɞɢɭɪɟɡɚ�� ɫɚɥɭɪɟɡɚ� ɢ� ɫɧɢɠɚɸɬ�
ɤɥɭɛɨɱɤɨɜɭɸ�ɮɢɥɶɬɪɚɰɢɸ�ɜ�ɫɚɦɵɣ�ɨɩɚɫɧɵɣ�ɩɟɪɢɨɞ�ɪɚɡɜɢɬɢɹ�Ɉɉɇ�ɧɚ�
��ɫɭɬɤɢ�

5(6($5&+�2)�,1)/8(1&(�2)�+80$7(�0$*1(6,80�72�7+(�
(;&5(725<� )81&7,21� 2)� 7+(� .,'1(<6� 2)� 5$76�:,7+�
$&87(�5(1$/�)$,/85(�81'(5�1250$/�&21',7,216�$1'�
,1�7+(�%$&.*5281'�*5$9,7$7,21
(�1��=DLWFHYD��9�(��7LNKDQRYD��1�2��$YUDPHQNR
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��(O��1L��=DLWFHYD
6WDWH�0HGLFDO�8QLYHUFLW\�RI�6DPDUD��6DPDUD��5XVVLD

,QWURGXFWLRQ��7KH�VHDUFK�RI�QHZ�PHWKRGV�RI�WUHDWPHQW�RI�VXFK�GDQJHURXV�
FRPSOLFDWLRQ�RI�GLVHDVHV�RI�WKH�XULQDU\�V\VWHP��DFXWH�UHQDO�IDLOXUH��$5)��
LV� RQH�RI� WKH� OHDGLQJ�SUREOHPV�RI�PHGLFLQH�� QHSKURORJ\�� SKDUPDFRORJ\��
$LP�� DQDO\]H� WKH� HIIHFW� RI� KXPDWH� PDJQHVLXP� H[FUHWRU\� IXQFWLRQ� RI�
WKH�NLGQH\V�RI� UDWV�ZLWK� WKH�$5)� LQ�QRUP�DQG�XQGHU� LQÀXHQFH�RI� UDGLDO�
DFFHOHUDWLRQV�� 0DWHULDOV� DQG� PHWKRGV�� 3RWHQWLDO� QHSKURSURWHFWLYH� HIIHFW�
KXPDWH�PDJQHVLXP��KLJK�JUDYLW\�DQG� WKHLU� MRLQW�DSSOLFDWLRQ�ZDV�VWXGLHG�
LQ� H[SHULPHQWV�ZLWK� VLPXODWLRQ� RI� WKH�$5)� LVFKHPLF� JHQHVLV�� ,VFKHPLF�
PRGHO�$5)�ZDV�FUHDWHG�E\�WKH�UHPRYDO�RI�WKH�OHIW�NLGQH\�DQLPDOV�XQGHU�
HWKHU� DQHVWKHVLD��9DVFXODU� SHGLFOH� RQO\� NLGQH\V�ZDV� UHHQFRGHG�YDVFXODU�
FODPS� IRU� ���� KRXUV�� 7KHQ� WKH� FULPS� OHJ� ZDV� UHPRYHG�� WKH� LQFLVLRQV�
DUH� VXWXUHG� LQ� OD\HUV�� 7KH� VWXG\� ODVWHG� IRU� �� GD\V�� 7KH� UDWV� GDLO\� ZDV�
LQWURGXFHG� WR� ZDWHU� VWUHVV� LQ� WKH� DPRXQW� RI� ��� RI� WKH� ERG\�ZHLJKW� RI�
WKH�DQLPDO����VW� H[SHULPHQWDO�JURXS� UHFHLYHG�ZDWHU�SUHVVXUH�ZDV�SODFHG�
LQ� D� FHQWULIXJH�XOWUDVKRUW� UDGLXV� DQG� VXEMHFWHG� WR�JUDYLWDWLRQDO� LQÀXHQFH�
RI� �J�� ��QG� H[SHULPHQWDO� JURXS� GDLO\�ZDV� DGPLQLVWHUHG� VXEFXWDQHRXVO\�
KXPDWH�PDJQHVLXP� GRVH� RI� ��PJ�NJ� RQ� WKH� EDFNJURXQG� RI�ZDWHU� ORDG��
��UG� H[SHULHQFHG�JURXS� UHFHLYHG� VXEFXWDQHRXV�KXPDWH�PDJQHVLXP�GRVH�
RI� �� PJ�NJ� DQG� XQGHUZHQW� JUDYLWDWLRQDO� LQÀXHQFH� ZLWKLQ� ��� PLQXWHV��
$IWHU�LQMHFWLRQ�RI�SUHSDUDWLRQ�WKH�JUDYLWDWLRQDO�HIIHFWV�RI�WKH�DQLPDOV�ZHUH�
SODFHG�LQ�PHWDEROLF�FHOOV�LQ����KRXUV��'HWHUPLQHG�WKH�H[FUHWLRQ�RI�ZDWHU��
ZDV�UHFRUGHG�FRQFHQWUDWLRQ�RI�VRGLXP��SRWDVVLXP�DQG�FUHDWLQLQH��5HVXOWV��
'XULQJ�H[SHULPHQWV� LW�ZDV�HVWDEOLVKHG�WKDW� LQ� WKH���W�QLJKW�SRVWLVFKHPLF�
SHULRG�� WKH�PRVW� HIIHFWLYH�ZDV� WKH� FRPELQHG�PHWKRG�RI� WUHDWPHQW�$5)��
ZKLFK� LQFOXGHV� KXPDWH� PDJQHVLXP� DQG� JUDYLWDWLRQDO� LQÀXHQFH�� ,Q� WKLV�
JURXS�RI�DQLPDOV��LGHQWL¿HG�WKH�LQFUHDVH�GLXUH]D�WRZDUGV�FRQWURO���WLPHV�
E\� LQFUHDVLQJ� QDWUL\XUHVLV� ����� WLPHV�� DQG� NDOL\XUHVLV� �LQ� ���� WLPHV���
S�������$W�WKH�VDPH�WLPH��KXPDWH�PDJQHVLXP�OHG�WR�LQFUHDVH�GLXUHVLV������
WLPHV��LQ�WKH���QG�H[SHULPHQWDO�JURXS�H[FOXVLYHO\�DW�WKH�H[SHQVH�RI�WXEXODU�
FRPSRQHQWV� �VWUHQJWKHQLQJ� QDWUL\XUHVLV� ���� WLPHV� DQG� NDOL\XUHVLV� ����
WLPHV���JORPHUXODU�¿OWUDWLRQ� WKXV�RSSUHVVHG� �UHGXFWLRQ�RI� FUHDWLQLQXUHVLV�
���� WLPHV���S�������7KH� LQÀXHQFH�RI� LVRODWHG�JUDYLWDWLRQDO�HIIHFWV��J�IRU�
���PLQXWHV� LQ� WKH� GLUHFWLRQ� RI� WKH� YHFWRU� RI� FHQWULIXJDO� DFFHOHUDWLRQ� WR�
WKH� NLGQH\V� DQLPDO� FRQWULEXWHG� WR� WKH� LQFUHDVH� UHQDO� H[FUHWLRQ� RI�ZDWHU�
�����WLPHV��S�������DW�WKH�H[SHQVH�RI�WXEXODU�DQG�JORPHUXODU�FRPSRQHQWV��
2Q�WKH���UG�GD\�RI�WKH�SRVWRSHUDWLYH�SHULRG��WKH�PLGVW�$5)��LV�WKH�PRVW�
DGYDQWDJHRXV� IURP� WKH� SRLQW� RI� YLHZ� PDQLIHVWDWLRQV� QHSKURSURWHFWLYH�
HIIHFW�KDV�SURYHG�PHWKRG�RI�VWLPXODWLRQ�H[FUHWRU\�IXQFWLRQV�RI�WKH�NLGQH\V�
E\� LVRODWHG� JUDYLWDWLRQDO� HIIHFWV�� LQFUHDVLQJ� LQ� WKH� H[SHULPHQWDO� JURXS�
WKH�LQGLFDWRUV�GLXUHVLV������WLPHV���QDWUL\XUHVLV��LQ�����WLPHV���NDOL\XUHVLV�
�����WLPHV��DQG�FUHDWLQLQXUHVLV������WLPHV���S�������,Q�WXUQ��WKH�UDW�KXPDWH�
PDJQHVLXP�GRVH�RI���PJ�NJ�UHVXOWHG�LQ�OHVV�SURQRXQFHG�DXWKHQWLF�LQFUHDVH�
RI�WKH�GDLO\�GLXUHVLV������WLPHV���QDWUL\XUHVLV�DQG�NDOL\XUHVLV������WLPHV���
S�������,Q�WKH���UG�H[SHULPHQWDO�JURXS�VXEMHFWHG�WR�WKH�FRPELQHG�HIIHFW�
RI� JUDYLWDWLRQDO� IDFWRU� DQG� KXPDWH� PDJQHVLXP�� ZDV� ORZ� LQFUHDVH� UHQDO�
H[FUHWLRQ� RI� ZDWHU� ����� WLPHV��� VRGLXP� ����� WLPHV�� DQG� SRWDVVLXP� �����
WLPHV���FUHDWLQLQXUHVLV�ZHUH�GURSSHG��LQ�����WLPHV���S�������,Q�WKH�UHFRYHU\�

SHULRG�� RQ� WKH� ��WK� GD\� RI� WKH� SRVWRSHUDWLYH� SHULRG� LQ� DOO� H[SHULPHQWDO�
JURXSV� WKHUH�ZDV� D� GHFUHDVH� LQ� UHQDO� H[FUHWLRQ� RI� ZDWHU� UHODWLYH� WR� WKH�
JURXS�RI�XQWUHDWHG�FRQWURO� LQ�ZKLFK�ZDV� UHYHDOHG�SRO\XULD��&RQFOXVLRQ��
&RQVHTXHQWO\��WKH�PRVW�HIIHFWLYH�PHWKRG�RI�WUHDWPHQW�RI�WKH�SRVWLVFKHPLF�
$5)� LV� D� VWDQG�DORQH� WKHUDS\� JUDYLWDWLRQDO� IDFWRU� DV� DW� WKH� KHLJKW� RI�
WKH� GLVHDVH� LW� FDXVHV� WKH� H[SUHVVHG� VWLPXODWH� GLXUHVLV�� VDOXUHVLV� DQG�
FUHDWLQLQXUHVLV��&RPELQDWLRQ�WKHUDS\�KXPDWH�PDJQHVLXP�DQG�JUDYLWDWLRQDO�
LQÀXHQFH��DV�ZHOO�DV�PRQRWKHUDS\�KXPDWH�PDJQHVLXP�VRPHZKDW�LQIHULRU�
WR� WKH� ¿UVW� PHWKRG� RI� LPSDFW� VWUHQJWK� VWLPXODWH� GLXUHVLV�� VDOXUHVLV� DQG�
ORZHU�JORPHUXODU�¿OWUDWLRQ�LV�WKH�PRVW�GDQJHURXV�SHULRG�$5)�

ɊɈɅɖ�ɂɇɎȿɄɐɂɂ�+(/,&2%$&7(5�3</25,�ȼ�ɉȺɌɈɅɈȽɂɂ�
ȽȺɋɌɊɈȾɍɈȾȿɇȺɅɖɇɈɃ�ɁɈɇɕ�ɍ�ȼɈȿɇɇɈɋɅɍɀȺɓɂɏ�ɂ�
ɘɇɈɒȿɃ�ɉɊɂɁɕȼɇɈȽɈ�ɂ�ȾɈɉɊɂɁɕȼɇɈȽɈ�ȼɈɁɊȺɋɌȺ�
Ɇ�Ɍ��Ɂɚɫɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɐ�ɋ��ɏɭɬɢɟɜ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɫɫɥɟɞɨɜɚɧɢɹ�� ɩɨɫɜɹɳɺɧɧɵɟ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ� ɢ�
ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɨɫɬɢ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�ɫ�+3±ɢɧɮɟɤɰɢɟɣ�ɡɚɛɨɥɟɜɚɧɢɣ�
ɫɪɟɞɢ�ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�±�ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵ��ȼɦɟɫɬɟ�ɫ�ɬɟɦ��ɫɨɜɟɪɲɟɧɧɨ�
ɨɱɟɜɢɞɧɨ�� ɱɬɨ� ɢɦɟɧɧɨ� ɷɬɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɸɬ� ɡɧɚɱɢɬɟɥɶɧɭɸ�
ɱɚɫɬɶ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɪɟɞɢ�ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�ɢ�ɹɜɥɹɸɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɜɨɟɧɧɨɣ� ɦɟɞɢɰɢɧɵ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɪɨɥɢ�+HOLFREDFWHU�S\ORUL�ɜ�ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ�
ɩɚɬɚɥɨɝɢɢ�ɢ�ɟɟ�ɩɪɨɮɢɥɚɤɬɢɤɚ�ɭ�ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�ɢ�ɸɧɨɲɟɣ�ɩɪɢɡɵɜɧɨɝɨ�
ɢ� ɞɨɩɪɢɡɵɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɨ� �����
ɩɚɰɢɟɧɬɨɜ� ������í�ɦɭɠɱɢɧ�ɢ�����í�ɠɟɧɳɢɧ��ɧɚ�ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɶ�
+S� ɢ� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ� ɫ� ɷɬɨɣ� ɢɧɮɟɤɰɢɟɣ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜɟɪɯɧɢɯ�
ɨɬɞɟɥɨɜ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ�� ȼɨɟɧɧɨɫɥɭɠɚɳɢɯ� ɫɪɨɱɧɨɣ�
ɫɥɭɠɛɵ�� ɤɨɧɬɪɚɤɬɧɢɤɨɜ�� ɨɮɢɰɟɪɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɢɯ� ɫɟɦɟɣ� í� ���� ɜ�
ɜɨɡɪɚɫɬɟ� ��í��� ɥɟɬ�� Ƚɪɚɠɞɚɧɫɤɢɯ� í� ������ ɢɡ� ɤɨɬɨɪɵɯ� ɩɪɢɡɵɜɧɨɝɨ�
ɜɨɡɪɚɫɬɚ����í���ɝɨɞ��±������ɞɨɩɪɢɡɵɜɧɨɝɨ�����ɥɟɬ��í���������ɥɟɬ�í�����
ɢ����í�����ɩɚɰɢɟɧɬɨɜ��ȼ�ɢɞɟɧɬɢɮɢɤɚɰɢɢ�+3�ɢɧɮɟɤɰɢɢ�ɢ�ɞɢɚɝɧɨɫɬɢɤɟ�
ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ� ɫ� ɧɟɣ� ɡɚɛɨɥɟɜɚɧɢɣ� ɢɫɩɨɥɶɡɨɜɚɥɢ�� ɗɎȽȾɋ� ɫ�
ɛɢɨɩɫɢɟɣ��ɰɢɬɨɥɨɝɢɱɟɫɤɢɣ�ɢ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɣ�ɦɟɬɨɞɵ�ɨɛɧɚɪɭɠɟɧɢɹ�
+S±ɢɧɮɟɤɰɢɢ�ɜ�ɛɢɨɩɬɚɬɟ��ɭɪɟɡɚɧɵɣ�ɬɟɫɬ��ɞɵɯɚɬɟɥɶɧɵɣ�Ƚɟɥɢɤ�ɬɟɫɬ�ɫ�
ɂɌ�1+��� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɣ� ɚɧɚɥɢɡ�� ɚ� ɬɚɤɠɟ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɟ�
ɢ� ɞɪɭɝɢɟ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ��� ɂɡ�
ɩɪɢɜɟɞɟɧɧɵɯ� ɞɚɧɧɵɯ� ɫɥɟɞɭɟɬ�� ɱɬɨ� ɫɪɟɞɢ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�� ɤɚɤ�
ɪɹɞɨɜɨɝɨ�� ɫɟɪɠɚɧɬɫɤɨɝɨ� ɫɨɫɬɚɜɚ�� ɩɪɚɩɨɪɳɢɤɨɜ�� ɬɚɤ� ɢ� ɨɮɢɰɟɪɫɤɨɝɨ�
ɫɨɫɬɚɜɚ� ɨɬɦɟɱɚɟɬɫɹ� ɜɵɫɨɤɚɹ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɶ� +HOLFREDFWHU� S\ORUL��
Ⱦɨɜɨɥɶɧɨ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɬɫɹ� ɯɪɨɧɢɱɟɫɤɢɟ� ɝɚɫɬɪɨɞɭɨɞɟɧɢɬɵ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ�ɷɪɨɡɢɜɧɵɟ��ɹɡɜɟɧɧɚɹ�ɛɨɥɟɡɧɶ�ɠɟɥɭɞɤɚ�ɢ�ȾɉɄ�ɢ�ɨɩɭɯɨɥɢ��ȼ�ɝɪɭɩɩɟ�
ɩɚɰɢɟɧɬɨɜ�ɩɪɢɡɵɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɶ�ɇS�ɜɵɫɨɤɚɹ��ɧɨ�ɛɟɡ�
ɫɭɳɟɫɬɜɟɧɧɨɣ�ɪɚɡɧɢɰɵ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɚɧɧɵɦɢ�ɭ�ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ��
Ɉɬɦɟɱɚɸɬɫɹ�ɜɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɢ�ɠɟɥɭɞɤɚ�ɢ�ȾɉɄ��
Ⱦɨɜɨɥɶɧɨ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɬɫɹ� ȽȾɉ�� ȾȽɊ�� ȽɗɊȻ�� ɩɨɜɵɲɟɧɧɚɹ� SK�
ɠɟɥɭɞɤɚ�� ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ�
+HOLFREDFWHU�S\ORUL�ɢ�ɱɚɫɬɨɬɵ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�ɫ�ɷɬɨɣ�
ɢɧɮɟɤɰɢɟɣ�ɡɚɛɨɥɟɜɚɧɢɣ�ɷɡɨɮɚɝɨɝɚɫɬɪɭɞɭɨɞɟɧɚɥɶɧɨɣ�ɡɨɧɵ�ɭ�ɞɟɜɨɱɟɤ�
ɢ� ɸɧɨɲɟɣ� ɞɨɩɪɢɡɵɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ���í��ɥɟɬ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�
ɨ� ɬɨɦ�� ɱɬɨ� ��� ɢɦɟɟɬ� ɦɟɫɬɨ� ɜɵɫɨɤɚɹ� ɫɬɟɩɟɧɶ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ� ɢ�
ɫɨɡɜɭɱɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɜɨ� ɜɫɟɯ� ɬɪɟɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ�
ɞɟɬɟɣ�� ��� ɧɚɛɥɸɞɚɟɬɫɹ� ɛɨɥɶɲɨɣ� ɩɪɨɰɟɧɬ� ɷɪɨɡɢɜɧɵɯ� ɝɚɫɬɪɢɬɨɜ� ɢ�
ɷɪɨɡɢɜɧɵɯ�ɞɭɨɞɟɧɢɬɨɜ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩɚɯ�ɥɸɞɟɣ�����ɨɬɦɟɱɚɟɬɫɹ�
ɜɵɫɨɤɚɹ� ɢ� ɨɞɢɧɚɤɨɜɚɹ� ɱɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ�
���ɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� ɜɨ� ɜɫɟɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
+S�ɢɧɮɟɤɰɢɹ� ɢɦɟɟɬ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɫɪɟɞɢ� ɦɨɥɨɞɟɠɢ�
ɩɪɢɡɵɜɧɨɝɨ� ɢ� ɞɨɩɪɢɡɵɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɚ� ɬɚɤɠɟ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�
ɫɪɨɱɧɨɣ� ɢ� ɤɨɧɬɪɚɤɬɧɨɣ� ɫɥɭɠɛɵ�� ɨɮɢɰɟɪɫɤɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɢɯ� ɫɟɦɟɣ��
Ɂɚɛɨɥɟɜɚɧɢɹ� ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ� ɡɨɧɵ�� ɨɫɬɪɵɟ� ɢ� ɯɪɨɧɢɱɟɫɤɢɟ�
ɝɚɫɬɪɢɬɵ��ɞɭɨɞɟɧɢɬɵ��əȻɀ��əȻȾɉɄ��ȽɗɊȻ��ɨɞɧɨɣ�ɢɡ�ɝɥɚɜɧɵɯ�ɩɪɢɱɢɧ�
ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ� ɢɧɮɟɤɰɢɹ� +S�� ɜɫɬɪɟɱɚɸɬɫɹ� ɭ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�
ɞɨɜɨɥɶɧɨ� ɱɚɫɬɨ�� ɬɪɟɛɭɸɬ� ɫɩɟɰɢɚɥɶɧɨɝɨ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ� ɥɟɱɟɧɢɹ��
ɞɥɹ� ɢɫɤɥɸɱɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɧɚɪɭɲɟɧɢɹ� ɚɤɬɢɜɧɨɝɨ� ɜɵɩɨɥɧɟɧɢɹ�
ɨɛɹɡɚɧɧɨɫɬɟɣ�ɩɨ�ɜɨɟɧɧɨɣ�ɫɥɭɠɛɟ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɢɟ�ɫɤɪɢɧɢɧɝɨɜɵɯ�
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫ� ɰɟɥɶɸ� ɭɫɬɚɧɨɜɤɢ� ɭɪɨɜɧɹ�
ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ� +S� ɜ� ɩɪɢɡɵɜɧɨɦ� ɢ� ɞɨɩɪɢɡɵɜɧɨɦ� ɜɨɡɪɚɫɬɟ�� ɚ�
ɬɚɤɠɟ� ɭ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�� ɫ� ɩɨɦɨɳɶɸ� ɞɵɯɚɬɟɥɶɧɨɝɨ� Ƚɟɥɢɤ�ɬɟɫɬɚ��
ɱɚɫɬɨɬɵ� ɩɟɪɟɯɨɞɚ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɫɬɢ� ɜ� ɦɚɧɢɮɟɫɬɧɵɟ� ɮɨɪɦɵ��
ɨɫɭɳɟɫɬɜɥɹɟɦɵɟ�ɩɭɬɟɦ�ɩɪɢɦɟɧɟɧɢɹ�ɞɪɭɝɢɯ�ɦɟɞɢɰɢɧɫɤɢɯ�ɬɟɯɧɨɥɨɝɢɣ��
ɩɨɡɜɨɥɢɬ�ɭɫɬɚɧɨɜɢɬɶ�ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�+S�ɢɧɮɟɤɰɢɢ�ɞɥɹ�
ɜɨɟɧɧɨɣ� ɦɟɞɢɰɢɧɵ�� ɨɩɪɟɞɟɥɢɬɶ� ɫɜɨɟɜɪɟɦɟɧɧɵɟ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ��
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�ɢ�ɥɟɱɟɛɧɵɟ�ɦɟɪɨɩɪɢɹɬɢɹ�
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0�7��=DVHHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��7�6��.KXWLHY
1RUWK�2VHWL\D�VWDWH�PHGLFDO�DFDGHP\��9ODGLNDYND]��5XVVLD

,QWURGXFWLRQ�� +S�LQIHFWLRQ� DPRQJ� PLOLWDU\� PHQ� DUH� QRW� QXPHURXV�� $W�
WKH�VDPH� WLPH�� LW� LV�FOHDU� WKDW� WKHVH�GLVHDVHV�FRQVWLWXWH�D�VLJQL¿FDQW�SDUW�
LQ� WKH�VWUXFWXUH�RI�PRUELGLW\�DPRQJ�WKH�PLOLWDU\�DQG�DUH�DFWXDO�SUREOHP�
RI� PRGHUQ� PLOLWDU\� PHGLFLQH�� $LP�� 7R� VWXG\� WKH� +HOLFREDFWHU� S\ORUL�
UROH� LQ� JDVWURGXRGHQDO� SDWKRORJ\� DQG� LWV� SURSK\OD[LV� LQ� PLOLWDU\� DQG�
\RXQJ�PHQ�RI�PLOLWDU\�DQG�SUH�FRQVFULSWLRQ�DJH��0DWHULDOV�DQG�PHWKRGV��
�����SDWLHQWV� ������PDOHV� DQG����� IHPDOHV��ZHUH� H[DPLQHG�RQ� WKH�+S�
LQIHFWLRQ� DQG� DVVRFLDWHG�ZLWK� WKHVH� LQIHFWLRQ� GLVHDVHV� RI� XSSHU� GLYLVLRQ�
RI� JDVWURLQWHVWLQDO� WUDFW�� 6ROGLHUV�� PLOLWDU\� VHUYLFH�� FRQWUDFWRUV�� RI¿FHUV�
DQG�WKHLU�IDPLOLHV�±�����DJHG����±����\HDUV��&LYLO�PHQ�±������IURP�WKHP�
RI�PLOLWDU\�DJH�����\HDUV�ROG��±������RI�SUH�í�FRQVFULSWLRQ�DJH�����\HDUV�
ROG��í������DW����\HDUV�ROG�í�����DQG����\HDUV�ROG�í�����SDWLHQWV��,Q�WKH�
LGHQWL¿FDWLRQ�RI�+S�LQIHFWLRQ�DQG�GLDJQRVLQJ�RI�DVVRFLDWHG�ZLWK�LW�GLVHDVHV�
ZH�XVHG��HVRSKDJRJDVWURGXRGHQRVFRS\��(3*'6��ZLWK�ELRSV\��F\WRORJLF�
DQG� KLVWRORJLF� PHWKRGV� RI� WKH� GHWHFWLRQ� RI� +S� ±� LQIHFWLRQ� LQ� ELRSWDWH��
XUHDVLF� WHVW�� UHVSLUDWRU\� +HOLF� WHVW� ZLWK� ,7� ±� 1+��� LPPXQH� ±� HQ]\PH�
DQDO\VLV� DV� ZHOO� DV� URHQWJHQRORJLF� DQG� RWKHU� FOLQLFDO� DQG� ODERUDWRU\�
LQYHVWLJDWLRQV��5HVXOWV��7KH�GDWD�RI�H[DPLQDWLRQ�RI����������í�PDOHV�����
í�IHPDOHV��SDWLHQWV�RI�PLOLWDU\�DJH��������\HDUV�ROG�������ER\V�RI�WKH�SUH�
í�FRQVFULSWLRQ�DJH�����\HDUV�ROG�������í�PDOHV������í�IHPDOHV������������í�
PDOHV������±�IHPDOHV��SDWLHQWV�DW�WKH�DJH�RI����DUH�SUHVHQWHG�LQ�WKH�7DEOH���
)URP�JLYHQ�GDWD�ZH�FDQ�FRQFOXGH�WKDW�DPRQJ�WKH�VHUYLFHPHQ��DV�VROGLHUV��
VHUJHDQWV�� HQVLJQV� DQG� RI¿FHUV� +HOLFREDFWHU� S\ORUL� LQIHFWLRQ� LV� QRWHG��
&KURQLF� JDVWURGXRGHQLWLV�� HURVLYH� RQHV� LQ� WKHP�� JDVWULF� DQG� GXRGHQDO�
XOFHU� GLVHDVH� DQG� WXPRUV� DUH�PHW� UDWKHU� RIWHQ�� ,Q� WKH� JURXS� RI� SDWLHQWV�
RI�PLOLWDU\�DJH�LQIHFWLRQ�RI�+S�LV�KLJK��EXW�ZLWKRXW�VLJQL¿FDQW�GLIIHUHQFH�
FRPSDULQJ�ZLWK�GDWD� RI� VHUYLFH�PHQ��+LJK� LQGLFHV�RI� XOFHULF� GLVHDVH�RI�
VWRPDFK� DQG� GXRGHQXP� DUH� PDUNHG�� *'3�� '*5�� *(5'�� LQFUHDVHG�
VWRPDFK� 3K� LV� PHW� UDWKHU� RIWHQ�� &RPSDUDWLYH� DQDO\VLV� RI� +S�LQIHFWLRQ�
LQGLFHV�DQG�WKH�RFFXUUHQFH�UDWH�RI�DVVRFLDWHG�ZLWK�WKHVH�LQIHFWLRQ�GLVHDVHV�
RI�HVRJDVWURGXRGHQDO�]RQH� LQ�ER\V�DQG�JLUOV�RI� WKH�SUH�FRQVFULSWLRQ�DJH�
WHVWLI\�����KLJK�UDWH�RI�WKH�LQIHFWLRQ�DQG�UHODWLRQ�RI�UHFHLYHG�GDWD�LQ�DOO�WKUHH�
DJH�JURXSV�RI�SHRSOH�LV�LQ�H[LVWHQFH�����ODUJH�SHU�FHQW�RI�HURVLYH�JDVWULWLV�
DQG�HURVLYH�GXRGHQLWLV�DUH�REVHUYHG�LQ�WKHVH�JURXSV�RI�H[DPLQHG�SHRSOH��
�� �� KLJK� DQG� VLPLODU� UDWH� RI� RFFXUUHQFH� RI� XOFHULF� GXRGHQLWLV� LQ� DOO� DJH�
JURXSV�LV�QRWHG��7KXV�+S�±�LQIHFWLRQ�KDV�ZLGH�SUHYDOHQFH�DPRQJ�WKH�\RXWK�
RI�PLOLWDU\�DQG�SUH�±�FRQVFULSWLRQ�DJH��DV�ZHOO�DV�LQ�VHUYLFHPHQ�RI�¿[HG�
SHULRG�RI�VHUYLFH�DQG�FRQWUDFW�VHUYLFH��RI¿FHUV�DQG�WKHLU�IDPLOLHV��'LVHDVHV�
RI�JDVWURGXRGHQDO�]RQH��DFXWH�DQG�FKURQLF�JDVWULWLV��GXRGHQLWLV��VWRPDFK�
XOFHU�GLVHDVH��GXRGHQDO�XOFHU�GLVHDVH��JDVWURHVRIDJHDO�UHÀX[�GLVHDVH�ZKHUH�
RQH�RI�WKH�PDLQ�FDXVHV�LV�+S�LQIHFWLRQ��DUH�PHW�LQ�VHUYLFHPHQ�UDWKHU�RIWHQ�
DQG� UHTXLUH� VSHFLDO� PHGLFLQHV� WUHDWPHQW� WR� H[FOXGH� WKH� SRVVLELOLW\� RI�
DFWLYH� LPSDLUPHQW�RI�PLOLWDU\� VHUYLFH� IXO¿OOPHQW��&RQFOXVLRQ��3URYLGLQJ�
RI� HSLGHPLRORJLFDO� UHVHDUFKHV� VFUHHQLQJ�ZLWK� WKH� DLP� WR� HVWDEOLFK�+S�±�
LQIHFWLRQ�LQ�WKH�PLOLWDU\�DQG�SUH���FRQVFULSWLRQ�DJH�DV�ZHOO�DV�LQ�VHUYLFHPHQ�
ZLWK�WKH�KHOS�RI�UHVSLUDWRU\�+HOLF�WHVW��WKH�UDWH�RI�WUDQVPLVVLRQ�RI�LQIHFWLRQ�
WR� WKH�PDQLIHVW� IRUPV�GRQH�E\� WKH�DSSOLDQFH�RWKHU�PHGLFDO� WHFKQRORJLHV�
ZLOO� DOORZ� WR� HVWDEOLVK� PHGLFR�VRFLDO� VLJQL¿FDQFH� RI� +S�LQIHFWLRQ� IRU�
PLOLWDU\�VHUYLFH�� WR�GHWHUPLQH� WLPHO\�SUHYHQWLYH��GLDJQRVWLF�DQG�PHGLFDO�
PHDVXUHV�

ȼɈɁɆɈɀɇɈɋɌɂ�ɍɁɂ�ȼ�ȾɂȺȽɇɈɋɌɂɄȿ�ɎɂȻɊɈɁȺ�ɌɄȺɇɂ�
ɉȿɑȿɇɂ�ɉɊɂ�ɏɊɈɇɂɑȿɋɄɈɆ�ȼɂɊɍɋɇɈɆ�ȽȿɉȺɌɂɌȿ�
Ⱥ�Ⱥ��Ʉɪɚɫɸɤɨɜɚ��.�ȼ��ɑɢɛɢɫɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ƚ��ɉɢɫɚɪɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɪɨɛɥɟɦɚ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɟɩɚɬɢɬɚ�ɭ�ɞɟɬɟɣ�ɫɨɯɪɚɧɹɟɬ�ɫɜɨɸ�
ɚɤɬɭɚɥɶɧɨɫɬɶ�ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ��Ɉɞɧɢɦ�ɢɡ�ɦɟɬɨɞɨɜ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɯɪɨɧɢɱɟɫɤɨɝɨ� ɝɟɩɚɬɢɬɚ� ɹɜɥɹɟɬɫɹ� ɩɪɢɰɟɥɶɧɚɹ� ɛɢɨɩɫɢɹ� ɩɟɱɟɧɢ�� ȼ�
ɪɹɞɟ� ɫɥɭɱɚɟɜ�� ɩɪɢ� ɧɚɥɢɱɢɢ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ� ɞɥɹ� ɬɚɤɨɝɨ� ɦɟɬɨɞɚ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɪɢɦɟɧɹɟɬɫɹ� ɍɁɂ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ�
ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ�ɩɪɢɡɧɚɤɢ�ɮɢɛɪɨɡɚ� ɬɤɚɧɢ�ɩɟɱɟɧɢ�ɧɚ� ɪɚɡɧɵɯ� ɫɬɚɞɢɹɯ�
ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɟɩɚɬɢɬɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɵ����ɞɟɬɟɣ�
ɫ� ɞɢɚɝɧɨɡɨɦ�� ɯɪɨɧɢɱɟɫɤɢɣ� ɝɟɩɚɬɢɬ� ȼ� ��� ɛɨɥɶɧɵɯ�� ɢ� ɯɪɨɧɢɱɟɫɤɢɣ�
ɝɟɩɚɬɢɬ� ɋ� ���� ɛɨɥɶɧɵɯ��� ɋɪɨɤɢ� ɛɨɥɟɡɧɢ� ɭ� ɢɫɫɥɟɞɭɟɦɵɯ�� �í��� ɥɟɬ��

ɍɁɂ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɟɱɟɧɢ�ɢ�ɩɪɢɰɟɥɶɧɚɹ�ɛɢɨɩɫɢɹ�ɩɟɱɟɧɢ��Ɋɟɡɭɥɶɬɚɬɵ��
ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ�ɤɚɪɬɢɧɚ�ɬɤɚɧɢ�ɩɟɱɟɧɢ�ɩɪɢ�
ɯɪɨɧɢɱɟɫɤɨɦ� ɝɟɩɚɬɢɬɟ� ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ� ɤɚɤ� ɩɨɜɵɲɟɧɧɚɹ� ɩɥɨɬɧɨɫɬɶ�
ɩɚɪɟɧɯɢɦɵ�ɦɟɥɤɨɨɱɚɝɨɜɨɝɨ�ɢɥɢ�ɫɪɟɞɧɟɨɱɚɝɨɜɨɝɨ�ɯɚɪɚɤɬɟɪɚ��ɇɚ�ɪɚɧɧɢɯ�
ɫɬɚɞɢɹɯ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɟɩɚɬɢɬɚ�ɮɢɛɪɨɡ�ɜɵɹɜɥɹɟɬɫɹ�ɜ�ɩɟɪɢɩɨɪɬɚɥɶɧɨɣ�
ɡɨɧɟ��ɜ�ɩɨɫɥɟɞɫɬɜɢɢ�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɧɚ�ɜɫɸ�ɬɤɚɧɶ�ɩɟɱɟɧɢ��ȼɵɜɨɞɵ��
ɇɚɲɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɍɁɂ�ɬɤɚɧɢ�ɩɟɱɟɧɢ�ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�
ɚɥɶɬɟɪɧɚɬɢɜɨɣ�ɩɭɧɤɰɢɨɧɧɨɣ�ɛɢɨɩɫɢɢ�ɩɟɱɟɧɢ�
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,QWURGXFWLRQ��7KH� SUREOHP� RI� FKLOGUHQ¶V� FKURQLF� KHSDWLWLV� UHPDLQV� YDOLG�
QRZDGD\V��2QH�RI� WKH�PHWKRGV�RI�GLDJQRVLV�RI�FKURQLF�KHSDWLWLV� LV� OLYHU�
SXQFK�ELRSV\��6RPHWLPHV� WKHUH�DUH� FRQWUDLQGLFDWLRQV� IRU� WKLV�PHWKRG�RI�
UHVHDUFK��LQ�WKLV�FDVH�XOWUDVRXQG�H[DPLQDWLRQ�FDQ�EH�XVHG��$LP��7R�UHYHDO�
OLYHU� ¿EURVLV� V\PSWRPV� DW� GLIIHUHQW� VWDJHV� RI� FKURQLF� KHSDWLWLV� E\� WKH�
PHDQV� RI� XOWUDVRXQG��0DWHULDOV� DQG� PHWKRGV�� ��� FKLOGUHQ� ZLWK� FKURQLF�
KHSDWLWLV�%����SDWLHQWV��DQG�FKURQLF�KHSDWLWLV�&�����SDWLHQWV���,OOQHVV�WHUPV�
RI� SDWLHQWV�� �í��� \HDUV�� 8OWUDVRXQG� H[DPLQDWLRQ� RI� WKH� OLYHU� DQG� OLYHU�
SXQFK�ELRSV\��5HVXOWV��7KH�UHVHDUFK�VKRZHG�WKDW�XOWUDVRXQG�SLFWXUH�RI�OLYHU�
WLVVXH�LQ�FKURQLF�KHSDWLWLV�YLVXDOL]HG�DV�LQFUHDVHG�GHQVLW\�RI�SDUHQFK\PD�
�VPDOO�IRFDO�DQG�ODUJH�IRFDO�DUHDV���,Q�WKH�HDUO\�VWDJHV�RI�FKURQLF�KHSDWLWLV�
%�¿EURVLV�LV�GHWHFWHG�LQ�WKH�SHULSRUWDO�UHJLRQ��ODWHU�VSUHDGLQJ�WR�DOO� OLYHU�
WLVVXH��&RQFOXVLRQ��2XU� VWXGLHV� KDYH� VKRZQ� WKDW� XOWUDVRXQG� RI� WKH� OLYHU�
WLVVXH�FDQ�EH�DOWHUQDWLYH�WR�OLYHU�ELRSV\�

ȾɂɎɎȿɊȿɇɐɂȺɅɖɇɈ�ȾɂȺȽɇɈɋɌɂɑȿɋɄɂȿ�ɄɊɂɌȿɊɂɂ�
ȻɈɅȿɁɇɂ�ɄɊɈɇȺ�ɂ�əɁȼȿɇɇɈȽɈ�ɄɈɅɂɌȺ
ɇ�ɋ��Ʌɚɛɭɡɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ��ɞɨɰ��Ƚ�Ɋ��Ȼɢɤɛɚɜɨɜɚ��ɤ�ɦ�ɧ��Ʌ�Ɇ��
ɋɦɢɪɧɨɜɚ
Ɉɦɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɦɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼɨɫɩɚɥɢɬɟɥɶɧɵɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɤɢɲɟɱɧɢɤɚ�ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�
ɞɟɧɶ� ɨɫɬɚɸɬɫɹ� ɫɥɨɠɧɨɣ� ɢ� ɧɟɪɟɲɟɧɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɫɨɜɪɟɦɟɧɧɨɣ�
ɝɚɫɬɪɨɷɧɬɟɪɨɥɨɝɢɢ�ɢ�ɤɨɥɨɩɪɨɤɬɨɥɨɝɢɢ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɜɨɩɪɨɫɚ�
ɫɤɥɚɞɵɜɚɟɬɫɹ�ɢɡ�ɦɧɨɠɟɫɬɜɚ�ɚɫɩɟɤɬɨɜ��ɧɟɹɫɧɨɫɬɶ�ɷɬɢɨɥɨɝɢɢ��ɬɟɧɞɟɧɰɢɹ�
ɤ�ɪɨɫɬɭ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��ɫɥɨɠɧɨɫɬɢ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɹɡɜɟɧɧɨɝɨ� ɤɨɥɢɬɚ� ɢ� ɛɨɥɟɡɧɢ� Ʉɪɨɧɚ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɫɜɨɟɜɪɟɦɟɧɧɚɹ�
ɞɢɚɝɧɨɫɬɢɤɚ� ɮɨɪɦɵ� ȼɁɄ� ɞɚɺɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜɵɛɨɪɚ� ɧɚɢɛɨɥɟɟ�
ɷɮɮɟɤɬɢɜɧɨɣ�ɩɪɨɝɪɚɦɦɵ�ɥɟɱɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�
ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɤɥɢɧɢɱɟɫɤɢɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɬɟɱɟɧɢɹ�ɹɡɜɟɧɧɨɝɨ�ɤɨɥɢɬɚ�
�əɄ��ɢ�ɛɨɥɟɡɧɢ�Ʉɪɨɧɚ��ȻɄ��ɜɵɹɜɢɬɶ�ɤɪɢɬɟɪɢɢ�ɢɯ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɵɥɢ�
ɫɨɩɨɫɬɚɜɥɟɧɵ� ɝɪɭɩɩɚ� ɩɚɰɢɟɧɬɨɜ� ɫ� ȻɄ� �1���� ɢ� ɝɪɭɩɩɚ� ɩɚɰɢɟɧɬɨɜ� ɫ�
əɄ��1�����ɋɪɚɜɧɟɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɩɨ�ɪɹɞɭ�ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɢɡɧɚɤɨɜ��
ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ� ɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɦɟɬɨɞɨɜ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɩɪɢɦɟɧɟɧɵ�8�ɤɪɢɬɟɪɢɣ�Ɇɚɧɧɚ±ɍɢɬɧɢ�
ɢ�ɨɞɧɨɫɬɨɪɨɧɧɢɣ�ɜɚɪɢɚɧɬ� ɬɨɱɧɨɝɨ� ɤɪɢɬɟɪɢɹ�Ɏɢɲɟɪɚ�� ɪɚɫɫɱɢɬɚɧɧɵɟ�
ɜ� ɩɪɨɝɪɚɦɦɟ� 6WDW6RIW� ����� Ɋɟɡɭɥɶɬɚɬɵ�� Ɇɟɠɞɭ� ɫɪɚɜɧɢɜɚɟɦɵɦɢ�
ɝɪɭɩɩɚɦɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɪɚɡɥɢɱɢɹ��
Ɉɩɟɪɚɬɢɜɧɨɦɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɭ�ɱɚɳɟ�ɩɨɞɜɟɪɝɚɸɬɫɹ�ɩɚɰɢɟɧɬɵ�ɫ�ȻɄ��ɭ�
ɧɢɯ�ɠɟ�ɱɚɳɟ�ɜɨɡɧɢɤɚɸɬ�ɨɫɥɨɠɧɟɧɢɹ�ɜ�ɜɢɞɟ�ɩɟɪɮɨɪɚɰɢɣ��ɢɦɟɸɬ�ɦɟɫɬɨ�
ɥɢɯɨɪɚɞɤɚ��ɩɨɬɟɪɹ�ɦɚɫɫɵ�ɬɟɥɚ��ɩɨɪɚɠɚɸɬɫɹ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɩɪɚɜɵɟ�
ɨɬɞɟɥɵ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ��ɍ�ɩɚɰɢɟɧɬɨɜ� ɫ�əɄ�ɩɨɪɚɠɚɸɬɫɹ�ɱɚɳɟ�ɥɟɜɵɟ�
ɨɬɞɟɥɵ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ�� ɜɵɲɟ� ɱɚɫɬɨɬɚ� ɞɟɮɟɤɚɰɢɣ�� ɢɦɟɟɬɫɹ� ɩɪɢɦɟɫɶ�
ɤɪɨɜɢ� ɜ� ɤɚɥɟ�� ɬɟɧɟɡɦɵ�� ɩɪɢ� ɎɄɋ� í� ɤɨɧɬɚɤɬɧɚɹ� ɤɪɨɜɨɬɨɱɢɜɨɫɬɶ�� ɍ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ȻɄ�ɜɵɞɟɥɟɧɵ���ɜɚɪɢɚɧɬɨɜ�ɞɟɛɸɬɚ�ɡɚɛɨɥɟɜɚɧɢɹ�����ɨɫɬɪɚɹ�
ɯɢɪɭɪɝɢɱɟɫɤɚɹ�ɩɚɬɨɥɨɝɢɹ�����ɩɫɟɜɞɨɚɩɩɟɧɞɢɤɭɥɹɪɧɚɹ�ɫɢɦɩɬɨɦɚɬɢɤɚ��
��� ɩɨɪɚɠɟɧɢɟ� ɜɟɪɯɧɢɯ� ɨɬɞɟɥɨɜ� ɀɄɌ�� ��� ɩɟɪɢɚɧɚɥɶɧɵɟ� ɩɨɪɚɠɟɧɢɹ��
���ɚɛɞɨɦɢɧɚɥɶɧɵɣ�ɛɨɥɟɜɨɣ�ɫɢɧɞɪɨɦ�ɫ�ɞɢɚɪɟɟɣ��ȼɵɜɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ��
ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɞɚɧɧɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ�� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɩɪɚɤɬɢɤɭɸɳɢɦ�ɜɪɚɱɨɦ�ɤɚɤ�ɤɪɢɬɟɪɢɢ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɛɨɥɟɡɧɢ� Ʉɪɨɧɚ� ɢ� ɹɡɜɟɧɧɨɝɨ� ɤɨɥɢɬɚ�� ȼɵɞɟɥɟɧɧɵɟ� ɜɚɪɢɚɧɬɵ� ɞɟɛɸɬɚ�
ɛɨɥɟɡɧɢ� Ʉɪɨɧɚ� ɫɢɫɬɟɦɚɬɢɡɢɪɭɸɬ� ɪɚɡɧɨɨɛɪɚɡɢɟ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ�ɞɚɧɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�

',))(5(17,$/�',$*1267,&�&5,7(5,$�2)�&52+1¶6�
',6($6(�$1'�8/&(5$7,9(�&2/,7,6
1�6��/DEXVLQD
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��*�5��%LFEDYRYD��
&DQG0HG6FL��/�0��6PLUQRYD
2PVN�6WDWH�0HGLFDO�$FDGHP\��2PVN��5XVVLD
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,QWURGXFWLRQ�� ,QÀDPPDWRU\� ERZHO� GLVHDVHV� DUH� GLI¿FXOW� DQG� XQVROYHG�
SUREOHPV�RI�WKH�PRGHUQ�JDVWURHQWHURORJ\�DQG�ɫRORSURFWRORJ\��7KH�DFWXDOLW\�
RI� WKLV� LVVXH�FRQVLVWV�RI�PDQ\�DVSHFWV��XQNQRZQ�FDXVDWLRQV�� WHQGHQF\�WR�
LQFUHDVH�PRUELGLW\��GLI¿FXOW\�RI�GLIIHUHQWLDO�GLDJQRVLV�RI�XOFHUDWLYH�FROLWLV�
DQG�&URKQ¶V�GLVHDVH��$OWKRXJK�WLPHO\�WKH�GLDJQRVLV�RI�,%'¶V�IRUP�JLYHV�
WKH� RSSRUWXQLW\� WR� FKRRVH� WKH�PRVW� HIIHFWLYH� WUHDWPHQW� SURJUDPV��$LP��
7R�LGHQWLI\�FULWHULD�RI�GLIIHUHQWLDO�GLDJQRVLV�RI�XOFHUDWLYH�FROLWLV��8&��DQG�
&URKQ¶V�GLVHDVH��&'��E\�WKH�FRPSDULVRQ�RI�WKHLU�FOLQLFDO�IHDWXUHV��DQG�DOVR�
WR�LGHQWLI\�WKH�YDULDQWV�RI�&'¶V�GHEXW��0DWHULDOV�DQG�PHWKRGV��7KLV�VWXG\�
FRPSDUHG�D�JURXS�RI�SDWLHQWV�ZLWK�&'��1�����DQG�D�JURXS�RI�SDWLHQWV�ZLWK�
8&��1������7KH�FRPSDULVRQ�ZDV�FDUULHG�RXW�RQ�D�QXPEHU�RI�FOLQLFDO�VLJQV�
DQG� RQ� WKH� EDVLV� RI� LQVWUXPHQWDO� DQG� ODERUDWRU\� H[DPLQDWLRQV�� 0DQQ� ��
:KLWQH\�FULWHULRQ�DQG�RQH�VLGHG�YHUVLRQ�RI�)LVKHU¶V�H[DFW�WHVW�ZHUH�DSSOLHG�
IRU�FRPSDULVRQ��DQG�WKH�UHVXOW�ZDV�FDOFXODWHG�LQ�WKH�6WDW6RIW������5HVXOWV��
,Q�WKH�FRPSDULVRQ�JURXSV�WKH�IROORZLQJ�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�
ZHUH�LGHQWL¿HG��&'�SDWLHQWV�ZHUH�PRUH�RIWHQ�RSHUDWHG��WKH\�KDG�DOVR�VXFK�
FRPSOLFDWLRQV� DV� SHUIRUDWLRQV�� IHYHU�� ZHLJKW� ORVV�� DQG� WKH� ULJKW� KDOI� RI�
WKH�FRORQ�ZDV�DIIHFWHG�PRUH�RIWHQ��2Q� WKH�RWKHU�KDQG��8&�SDWLHQWV¶� OHIW�
VLGH�RI� WKH� FRORQ�ZDV�RIWHQ� DIIHFWHG�� DOVR� WKH\�KDG�KLJKHU� IUHTXHQF\�RI�
ERZHO�PRYHPHQWV�� WKHUH�ZHUH�EORRG� LQ� WKH�VWRRO�� WHQHVPXV��DQG�FRQWDFW�
EOHHGLQJ�GXULQJ�FRORQRVFRS\����YDULDQWV�RI� WKH�&'�GLVHDVH¶V�GHEXW�ZHUH�
GLVWLQJXLVKHG�� ��� DQ� DFXWH� VXUJLFDO� SDWKRORJ\�� ��� SVHXGRDSSHQGLFLWLV�
V\PSWRPV�����WKH�GHIHDW�RI�WKH�XSSHU�VHFWLRQV�RI�JDVWURLQWHVWLQDO�WUDF�����
WKH�SHULDQDO�GHIHDW�����WKH�DEGRPLQDO�SDLQ�ZLWK�GLDUUKHD��&RQFOXVLRQ��7KH�
UHVXOWV�FDQ�EH�XVHG�E\�FOLQLFLDQV�DV�FULWHULD�IRU�WKH�GLIIHUHQWLDO�GLDJQRVLV�RI�
&URKQ¶V�GLVHDVH�DQG�XOFHUDWLYH�FROLWLV��7KH�GLVWLQJXLVKHG�GHEXW¶V�YDULDQWV�
RI�&'�V\VWHPDWL]H�D�YDULHW\�RI�FOLQLFDO�V\PSWRPV�RI�WKDW�GLVHDVH�

ɂɇɎɈɊɆȺɐɂɈɇɇȺə�ɁɇȺɑɂɆɈɋɌɖ�ɄɊɂȼɈɃ�ɋȾȼɂȽɈȼɈɃ�
ȾȿɎɈɊɆȺɐɂɂ�ɗɊɂɌɊɈɐɂɌɈȼ
ȼ�Ɉ��ɐɜɟɬɤɨɜ��Ʉ�ɋ��Ȼɚɣɛɟɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɛ�ɧ���ɩɪɨɮ��ɇ�ɇ��Ɏɢɪɫɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ�ɦɟɠɞɭ�ɪɚɡɦɟɪɚɦɢ�ɷɪɢɬɪɨɰɢɬɨɜ����ɦɤɦ��ɢ�
ɪɚɡɦɟɪɨɦ�ɤɚɩɢɥɥɹɪɨɜ�ɹɜɥɹɟɬɫɹ�ɝɥɚɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɫɱɢɬɚɬɶ�ɫɩɨɫɨɛɧɨɫɬɶ�
ɷɪɢɬɪɨɰɢɬɨɜ�ɤ�ɞɟɮɨɪɦɚɰɢɢ�ɭɫɥɨɜɢɟɦ�ɭɫɩɟɲɧɨɝɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�
ɫɢɫɬɟɦɵ�ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ�ɜ�ɰɟɥɨɦ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɭɳɟɫɬɜɭɟɬ�
ɦɧɨɠɟɫɬɜɨ� ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�
ɷɪɢɬɪɨɰɢɬɨɜ�� Ʉ� ɫɨɠɚɥɟɧɢɸ�� ɪɚɡɪɚɛɨɬɤɚ� ɢɯ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɛɟɡ�
ɩɨɧɢɦɚɧɢɹ� ɬɨɝɨ�� ɱɬɨ� ɷɪɢɬɪɨɰɢɬ� ɹɜɥɹɟɬɫɹ� ɫɥɨɠɧɨɣ� ɤɨɧɫɬɪɭɤɰɢɟɣ� ɢ�
ɩɨɷɬɨɦɭ��ɩɪɢɦɟɧɹɹ�ɨɬɞɟɥɶɧɵɟ�ɜɢɞɵ�ɞɟɮɨɪɦɚɰɢɢ��ɦɨɠɧɨ�ɢɡɭɱɚɬɶ�ɥɢɲɶ�
ɨɬɞɟɥɶɧɵɟ�ɫɜɨɣɫɬɜɚ��ɱɬɨ�ɞɟɥɚɟɬ�ɧɟɜɨɡɦɨɠɧɵɦ�ɫɪɚɜɧɟɧɢɟ�ɩɨɥɭɱɚɟɦɵɯ�
ɩɚɪɚɦɟɬɪɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɟɮɨɪɦɚɰɢɨɧɧɨɣ�
ɫɩɨɫɨɛɧɨɫɬɢ� ɷɪɢɬɪɨɰɢɬɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɩɨɥɶɡɨɜɚɧ�
ɩɪɢɛɨɪ� /DVHU�DVVLVWHG� 2SWLFDO� 5RWDWLRQDO� &HOO� $QDO\VHU� �/25&$���
ɂɫɩɨɥɶɡɨɜɚɥɚɫɶ�ɞɨɧɨɪɫɤɚɹ�ɤɪɨɜɶ��Ɋɚɡɜɟɞɟɧɢɟ�ɷɪɢɬɪɨɰɢɬɨɜ�ɜ�����ɪɚɡ�
ɜɨ�ɜɡɜɟɲɢɜɚɸɳɟɦ�ɪɚɫɬɜɨɪɟ�ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɦ�ɩɨɥɢɷɬɢɥɟɧɨɤɫɢɞɟ�
ɜɹɡɤɨɫɬɶɸ� ��� ɫɚɧɬɢɩɭɚɡ�� ɉɨɤɚ� ɧɚɢɛɨɥɟɟ� ɢɧɮɨɪɦɚɬɢɜɧɵɦ� ɹɜɥɹɟɬɫɹ�
ɦɟɬɨɞ� ɞɟɮɨɪɦɚɰɢɢ� ɜ� ɫɞɜɢɝɨɜɨɦ� ɩɨɬɨɤɟ� �ɷɤɬɨɰɢɬɨɦɟɬɪɢɹ��� Ɍɟɨɪɢɹ�
ɞɟɮɨɪɦɚɰɢɢ� ɜɹɡɤɢɯ� ɤɚɩɟɥɶ� ɜ� ɫɞɜɢɝɨɜɨɦ� ɩɨɬɨɤɟ� ɪɚɡɪɚɛɨɬɚɧɚ� ɟɳɟ�
ɜ� ɫɪɟɞɢɧɟ� ɏɏ� ɜɟɤɚ�� Ⱦɟɮɨɪɦɚɰɢɹ� ɷɪɢɬɪɨɰɢɬɚ� ɜ� ɫɞɜɢɝɨɜɨɦ� ɩɨɬɨɤɟ�
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ�ɞɢɮɪɚɤɬɨɦɟɬɪɢɟɣ�Ɏɪɚɭɧɝɨɮɟɪɟɪɚ�ɢ�ɦɨɠɧɨ�ɩɨɥɭɱɢɬɶ�
©ɤɪɢɜɭɸ� ɬɟɱɟɧɢɹª�� ɬ�ɟ�� ɡɚɜɢɫɢɦɨɫɬɶ� ɢɧɞɟɤɫɚ� ɷɥɥɢɩɬɢɱɧɨɫɬɢ�
ɤɥɟɬɤɢ� �,(�� ɨɬ� ɧɚɩɪɹɠɟɧɢɹ� ɫɞɜɢɝɚ� ɜ�ɲɢɪɨɤɨɦ� ɞɢɚɩɚɡɨɧɟ� ɨɬ� ɟɞɢɧɢɰ�
ɦɢɥɥɢɩɚɫɤɚɥɶ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɬɵɫɹɱ�� ȼ� ɤɪɢɜɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɦɨɠɧɨ�
ɜɵɞɟɥɢɬɶ�ɧɚɱɚɥɨ�ɞɟɮɨɪɦɚɰɢɢ�ɷɪɢɬɪɨɰɢɬɚ�ɢ�ɞɜɟ�ɤɨɧɫɬɚɧɬɵ�ɫɜɹɡɚɧɧɵɟ�
ɫ� ɜɧɭɬɪɟɧɧɟɣ� ɜɹɡɤɨɫɬɶɸ� ɷɪɢɬɪɨɰɢɬɚ� ɢ� ɫɨ� ɫɩɟɤɬɪɢɧɨɦ�� ɬɨɱɤɭ�
ɧɚɬɹɠɟɧɢɹ�ɫɩɟɤɬɪɢɧɨɜɨɣ�ɫɟɬɢ�ɢ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɞɟɮɨɪɦɚɰɢɸ��,'PD[���ɚ�
ɬɚɤɠɟ�ɢɫɫɥɟɞɨɜɚɬɶ�ɷɤɡɨɬɢɱɟɫɤɢɟ�ɮɨɪɦɵ�ɞɟɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ��
ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ� Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɨɛɳɟɫɬɜɚ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɝɟɦɨɪɟɨɥɨɝɢɢ�� ɬɟɫɬɢɪɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɞɟɮɨɪɦɚɰɢɢ�ɷɪɢɬɪɨɰɢɬɨɜ�ɩɪɨɜɨɞɢɬɫɹ�ɞɜɭɦɹ�ɦɟɬɨɞɚɦɢ��ɜɨɡɞɟɣɫɬɜɢɟɦ�
ɪɚɡɥɢɱɧɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɝɥɸɬɚɪɨɜɨɝɨ� ɚɥɶɞɟɝɢɞɚ� ɞɥɹ� ɢɡɦɟɧɟɧɢɹ�
ɠɟɫɬɤɨɫɬɢ� ɦɟɦɛɪɚɧɵ�� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɧɚɝɪɟɜɚɧɢɹ� ɞɥɹ� ɢɡɦɟɧɟɧɢɹ�
ɜɹɡɤɢɯ� ɫɜɨɣɫɬɜ� ɝɟɦɨɝɥɨɛɢɧɚ� �ɬɟɦɩɟɪɚɬɭɪɚ� ���ɋ��� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɝɥɸɬɚɪɚɥɶɞɟɝɢɞɚ�ɛɨɥɟɟ�
��� ����� ɨɛ��� ɜɵɡɵɜɚɟɬ� ɭɜɟɥɢɱɟɧɢɟ� ɩɪɟɞɟɥɚ� ɬɟɤɭɱɟɫɬɢ� ɦɟɦɛɪɚɧɵ�
ɷɪɢɬɪɨɰɢɬɚ� ɫ� �� ɞɧ�Fɦ�� ɞɨ� ��� ɞɧ�ɫɦ��� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɩɪɨɢɫɯɨɞɢɬ�
ɞɜɭɮɚɡɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɭɝɥɨɜ� ɧɚɤɥɨɧɚ� ɭɱɚɫɬɤɨɜ� ɤɪɢɜɨɣ� ɞɟɮɨɪɦɚɰɢɢ��
Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɩɪɨɢɫɯɨɞɢɬ� ɩɚɞɟɧɢɟ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɞɟɮɨɪɦɚɰɢɢ�
ɜ� ɧɟɫɤɨɥɶɤɨ� ɪɚɡ�� ɉɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɬɟɦɩɟɪɚɬɭɪɵ� ɩɪɨɢɫɯɨɞɢɬ�
ɩɪɨɝɪɟɫɫɢɜɧɨɟ�ɭɦɟɧɶɲɟɧɢɟ�ɨɬ�����ɞɨ�ɧɭɥɹ�ɤ����ɦɢɧɭɬɟ��Ɂɧɚɱɟɧɢɟ�ɞɨ�
���ɦɢɧɭɬɵ�ɢɧɤɭɛɚɰɢɢ�ɢɡɦɟɧɹɟɬɫɹ�ɧɟɞɨɫɬɨɜɟɪɧɨ��ɚ�ɫ����ɦɢɧɭɬɵ�ɞɨ����

í�ɩɚɞɚɟɬ�ɞɨ�ɧɭɥɹ��ȼɵɜɨɞɵ��ɍɱɚɫɬɨɤ�ɤɪɢɜɨɣ�ɞɟɮɨɪɦɚɰɢɢ�ɷɪɢɬɪɨɰɢɬɨɜ�
ɞɟɣɫɬɜɢɬɟɥɶɧɨ�ɦɨɠɟɬ�ɬɪɚɤɬɨɜɚɬɶɫɹ�ɤɚɤ�ɩɪɟɞɟɥ�ɬɟɤɭɱɟɫɬɢ�ɦɟɦɛɪɚɧɵ��
ɤɚɤ�ɩɚɪɚɦɟɬɪ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ�ɜɧɭɬɪɟɧɧɸɸ�ɜɹɡɤɨɫɬɶ�ɷɪɢɬɪɨɰɢɬɚ��ɚ�
ɤɚɤ�ɩɚɪɚɦɟɬɪ��ɫɜɹɡɚɧɧɵɣ�ɫ�ɞɟɮɨɪɦɚɰɢɟɣ�ɫɩɟɤɬɪɢɧɚ�

6,(*1,),&$1&(� 2)� 6+($5� '()250$7,21� &859(� 2)�
(5<7+52&<5(6�
9�2��7VYHWNRY��.�6��%DLEHNRY
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��3URI��1L��1L��)LUVRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH�GLIIHUHQFH�EHWZHHQ�WKH�VL]H�RI�UHG�EORRG�FHOOV���PNP��
DQG�WKH�VL]H�RI�WKH�FDSLOODULHV�LV�WKH�PDLQ�UHDVRQ�WR�FRQVLGHU�WKH�DELOLW\�RI�UHG�
EORRG�FHOOV�WR�GHIRUP�WR�WKH�VXFFHVVIXO�IXQFWLRQLQJ�RI�WKH�PLFURFLUFXODWLRQ�
LQ�JHQHUDO��&XUUHQWO\� WKHUH� DUH�PDQ\�PHWKRGV�RI� UHVHDUFK�GHIRUPDELOLW\�
RI�UHG�EORRG�FHOOV��8QIRUWXQDWHO\�WKHLU�GHYHORSPHQW�LV�FDUULHG�RXW�ZLWKRXW�
XQGHUVWDQGLQJ� WKDW� WKH�HU\WKURF\WH� LV� D� FRPSOH[� VWUXFWXUH�DQG� WKHUHIRUH��
DSSO\LQJ�FHUWDLQ�W\SHV�RI�GHIRUPDWLRQ�FDQ�EH�VWXGLHG�RQO\�D�IHZ�SURSHUWLHV�
WKDW�PDNH�LW�LPSRVVLEOH�WR�FRPSDUH�WKH�REWDLQHG�SDUDPHWHUV��$LP��$QDOLVLV�
GHIRUPDELOLW\� RI� HU\WKURF\WHV�� 0DWHULDOV� DQG� PHWKRGV�� :KLOH� PRVW�
LQIRUPDWLYH�PHWKRG� LV� WKH� GHIRUPDWLRQ� LQ� D� VKHDU�ÀRZ� �HNWDF\WRPHWU\���
'HIRUPDWLRQ�WKHRU\�RI�YLVFRXV�GURSV�LQ�VKHDU�ÀRZ�GHYHORSHG�LQ�WKH�PLGGOH�
RI� WKH� ��WK� FHQWXU\�� (U\WKURF\WH� GHIRUPDWLRQ� LQ� VKHDU� ÀRZ� UHFRUGHG�
)UDXQKRIHUV�GLIIUDFWRPHWU\�DQG�FDQ�JHW�D�³ÀRZ�FXUYH´��LH�GHSHQGHQFH�LQGH[�
HOOLSWLFLW\�FHOOV��,(��RI�WKH�VKHDU�VWUHVV�LQ�D�ZLGH�UDQJH�IURP�D�IHZ�WR�D�IHZ�
WKRXVDQG�PLOOLSDVFDO��,Q�WKH�VWUHVV�VWUDLQ�FXUYH�FDQ�EH�LGHQWL¿HG�EHJLQQLQJ�
HU\WKURF\WH�GHIRUPDWLRQ�DQG�WZR�FRQVWDQWV�UHODWHG�WR�WKH�LQWULQVLF�YLVFRVLW\�
RI� WKH� HU\WKURF\WH� DQG�ZLWK� VSHFWULQ�� SRLQW� RI� WHQVLRQ� VSHFWULQ� QHWZRUN�
DQG� PD[LPXP� VWUDLQ� �,'PD[��� DV� ZHOO� DV� H[SORUH� H[RWLF� IRUPV� RI� VWUDLQ�
SURWVHVVD��9� DFFRUGDQFH�ZLWK� WKH� UHFRPPHQGDWLRQV� RI� WKH� ,QWHUQDWLRQDO�
VRFLHW\�RI�&OLQLFDO�KHPRUKHRORJ\�WHVWLQJ�PHWKRGV�HU\WKURF\WH�GHIRUPDWLRQ�
VWXGLHV�FDUULHG�RXW�LQ�WZR�ZD\V��WKH�LPSDFW�RI�GLIIHUHQW�FRQFHQWUDWLRQV�RI�
JOXWDUDOGHK\GH� WR� FKDQJH� WKH� VWLIIQHVV� RI� WKH�PHPEUDQH�� WKH� LPSDFW� RI�
KHDW�WR�FKDQJH�WKH�YLVFRXV�SURSHUWLHV�RI�KHPRJORELQ��WHPSHUDWXUH����&���
5HVXOWV��*UDGXDO�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�JOXWDUDOGHK\GH�IRU�PRUH�
WKDQ����������&DXVHV�DQ� LQFUHDVH� LQ� WKH�\LHOG� VWUHVV�RI� WKH�HU\WKURF\WH�
PHPEUDQH� IURP� �� WR� ��� G\QHV�FP�� GQ�FP��� VLPXOWDQHRXV� WZR�VWHSV�
FKDQJLQJ� DQJOHV� VORSH� GHIRUPDWLRQ� FXUYH� SORWV��$W� WKH� VDPH� WLPH� WKHUH�
LV� D�GURS� LQ� WKH�PD[LPXP�GHIRUPDWLRQ� VHYHUDO� WLPHV��:KHQ�H[SRVHG� WR�
D�SURJUHVVLYH�GHFUHDVH�LQ� WHPSHUDWXUH�RFFXUV����� WR�]HUR�E\����PLQXWHV��
9DOXH�WR����PLQ�RI�LQFXEDWLRQ�YDULHV�LQVLJQL¿FDQWO\��DQG�ZLWK����PLQXWHV�
WR� ��� GURSV� WR� ]HUR�� &RQFOXVLRQ�� 3DUW� RI� WKH� FXUYH� LV� GH¿QHG� DV� WKH�
GHIRUPDWLRQ�RI�HU\WKURF\WHV�UHDOO\�FDQ�EH�LQWHUSUHWHG�DV�WKH�\LHOG�VWUHVV�RI�
WKH�PHPEUDQH��DV�D�SDUDPHWHU�FKDUDFWHUL]LQJ�WKH�LQWULQVLF�YLVFRVLW\�RI�WKH�
HU\WKURF\WH�DQG�DV�D�SDUDPHWHU�DVVRFLDWHG�ZLWK�WKH�GHIRUPDWLRQ�RI�VSHFWULQ�

ɊɈɅɖ�Ɍ�ɄɅȿɌɈɑɇɈȽɈ�ɁȼȿɇȺ�ɂɆɆɍɇɂɌȿɌȺ�ɂ�
ɐɂɌɈɄɂɇɈȼ�ȼ�ɉȺɌɈȽȿɇȿɁȿ�ɈȽɊȺɇɂɑȿɇɇɈɃ�
ɋɄɅȿɊɈȾȿɊɆɂɂ
ȿ�Ȼ��Ƚɪɢɝɨɪɶɟɜɚ��Ɇ�Ⱥ��Ɇɚɪɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ɇ�ɉɨɬɟɤɚɟɜ��ɤ�ɦ�ɧ���ɞɨɰ��
Ɉ�Ɇ�Ⱦɟɦɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɝɪɚɧɢɱɟɧɧɚɹ� ɫɤɥɟɪɨɞɟɪɦɢɹ� í� ɞɢɮɮɭɡɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ� ɮɢɛɪɨɡɨɦ� ɤɨɠɢ��
ɍɪɨɜɟɧɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɨɝɪɚɧɢɱɟɧɧɨɣ� ɫɤɥɟɪɨɞɟɪɦɢɟɣ�� ɩɨ� ɞɚɧɧɵɦ�
ɪɚɡɧɵɯ� ɚɜɬɨɪɨɜ�� ɫɨɫɬɚɜɥɹɟɬ� ɨɬ� ���� ɞɨ� ���� ɧɚ� ���� ɬɵɫɹɱ� ɧɚɫɟɥɟɧɢɹ��
ɉɪɢ� ɷɬɨɦ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɪɨɫɬɭ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�� ȼɚɠɧɨ�� ɱɬɨ� ɪɚɡɜɢɜɚɸɳɢɟɫɹ� ɜ� ɨɪɝɚɧɢɡɦɟ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɦɨɝɭɬ� ɢɧɜɚɥɢɞɢɡɢɪɨɜɚɬɶ� ɩɚɰɢɟɧɬɨɜ��
ɩɪɢɜɨɞɹ� ɤ� ɨɝɪɚɧɢɱɟɧɢɸ� ɢɯ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�� ɢ� ɬɟɦ� ɫɚɦɵɦ��
ɭɯɭɞɲɚɬɶ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ��ɇɨ��ɧɟɫɦɨɬɪɹ�ɧɚ� ɷɬɢ�ɮɚɤɬɵ�� ɜ� ɷɬɢɨɥɨɝɢɢ�
ɢ� ɩɚɬɨɝɟɧɟɡɟ� ɷɬɨɝɨ� ɞɟɪɦɚɬɨɡɚ� ɨɫɬɚɟɬɫɹ� ɦɧɨɠɟɫɬɜɨ� ɚɫɩɟɤɬɨɜ��
ɬɪɟɛɭɸɳɢɯ� ɭɝɥɭɛɥɟɧɧɨɝɨ� ɢɡɭɱɟɧɢɹ�� ɨɞɧɢɦ� ɢɡ� ɤɨɬɨɪɵɯ� ɹɜɥɹɟɬɫɹ�
ɪɨɥɶ� ɚɭɬɨɢɦɦɭɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ�� ɂ� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɡɧɚɱɟɧɢɟ� ɫɢɫɬɟɦɵ�
Ɍ�ɤɥɟɬɨɱɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ� ɢ� ɰɢɬɨɤɢɧɨɜ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɹɜɥɹɬɶɫɹ�
ɨɩɪɟɞɟɥɹɸɳɢɦɢ� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɨɝɪɚɧɢɱɟɧɧɨɣ� ɫɤɥɟɪɨɞɟɪɦɢɢ�� ɗɬɢɦ�
ɨɛɭɫɥɨɜɥɟɧɚ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɚɤɬɢɜɧɨɫɬɶ� Ɍ�ɤɥɟɬɨɱɧɨɝɨ� ɡɜɟɧɚ� ɢɦɦɭɧɢɬɟɬɚ�
ɢ� ɦɨɞɭɥɢɪɭɸɳɢɯ� ɟɝɨ� ɞɟɣɫɬɜɢɟ� ɰɢɬɨɤɢɧɨɜ�� ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɟɝɨ�
ɮɚɤɬɨɪɚ� ɪɨɫɬɚ� �WUDQVIRUPLQJ� JURZWK� IDFWRU�� 7*)�ɜ�� ɢ� ɢɧɬɟɪɥɟɣɤɢɧɚ�
����LQWHUOHXNLQ����� ,/�����ɭ�ɛɨɥɶɧɵɯ�ɫ�ɨɝɪɚɧɢɱɟɧɧɨɣ�ɫɤɥɟɪɨɞɟɪɦɢɟɣ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ��� ɛɨɥɶɧɵɯ� ɫ� ɨɝɪɚɧɢɱɟɧɧɨɣ� ɫɤɥɟɪɨɞɟɪɦɢɟɣ��
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ɭ�ɤɨɬɨɪɵɯ�ɦɟɬɨɞɚɦɢ�ɰɢɬɨɮɥɭɨɦɟɬɪɢɢ�ɢ�ɢɦɦɭɧɨɮɟɪɦɟɬɧɨɝɨ�ɚɧɚɥɢɡɚ�
ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɛɵɥɢ� ɨɰɟɧɟɧɵ� &'��&'���� ɢ� 7*)�ɜ�� ,/����
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�
ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�&'��&'����ɢ�7*)�ɜ��,/����ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�
ɛɨɥɶɧɵɯ� ɨɝɪɚɧɢɱɟɧɧɨɣ� ɫɤɥɟɪɨɞɟɪɦɢɟɣ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ��
ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɜɬɨɪɢɱɧɨɝɨ�ɢɦɦɭɧɨɞɟɮɢɰɢɬɚ�ɭ�ɛɨɥɶɧɵɯ�ɨɝɪɚɧɢɱɟɧɧɨɣ�ɫɤɥɟɪɨɞɟɪɦɢɟɣ��
ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɚɧɢɟ� ɧɚ� ɧɚɡɧɚɱɟɧɢɹ� ɢɦɦɭɧɨɤɨɪɪɟɝɢɪɭɸɳɟɣ�
ɬɟɪɚɩɢɢ�� ɧɚɩɪɚɜɥɟɧɧɨɣ� ɧɚ� ɚɤɬɢɜɚɰɢɸ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɯ�
ɢɦɦɭɧɨɪɟɝɭɥɹɬɨɪɧɵɯ� ɮɚɤɬɨɪɨɜ�� ɱɬɨ� ɩɪɢɜɟɞɟɬ� ɤ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɬɜɟɬɚ� ɢ� ɪɟɝɪɟɫɫɭ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɞɟɪɦɚɬɨɡɚ�

7+(�52/(�2)�7�&(//�,0081(�6<67(0�$1'�&<72.,1(6�,1�
3$7+2*(1(6,6�,1�/,0,7('�6&.(52'(50$
(�%��*ULJRUHYD��0�$��0DUNLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�1��3RWHNDHY��&DQG0HG6FL��$VVRF��
3URI��2�0��'HPLQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��í,QFLGHQFH�RI�OLPLWHG�VFOHURGHUPD�DFFRUGLQJ�WR�WKH�GLIIHUHQW�
DXWKRUV�LV�IURP�����WR�����SHU���������SRSXODWLRQ��$W�WKH�VDPH�WLPH�LQ�WKH�ODVW�
GHFDGH�WKH�ULVLQJ�WUHQG�RI�PRUELGLW\�LV��0RUHRYHU�WKH�GHYHORSLQJ�FKDQJHV�
FDQ� LQFDSDFLWDWH� SDWLHQWV� DV� D� UHVXOW� WKH\� KDYH� D� OLPLWDWLRQ� RQ� FDSDFLW\�
DQG� GHFOLQH� LQ�42/�� %XW� GHVSLWH� WKHVH� IDFWV� HWLRORJ\� DQG� SDWKRJHQHVLV�
RI� WKLV� GLVHDVH� LW� UHTXLUHV� LQ�GHSWK� VWXG\��2QH�RI� WKH� DVSHFWV� LV� WKH� UROH�
RI� DXWRLPPXQH� GLVRUGHU� LQ� WKH� SDWKRJHQHVLV� RI� ORFDOL]HG� VFOHURGHUPD��
,Q�SDUWLFXODU�� WKH�YDOXH�RI�7�FHOO� LPPXQLW\�DQG�F\WRNLQHV��ZKLFK�FDQ�EH�
GHWHUPLQDWLYH� LQ� FRQVLGHUHG� GHUPDWRVLV�� 7KLV� LV� D� GXH� WR� WKLV� UHVHDUFK��
$LP�� 7R� LQYHVWLJDWH� WKH� DFWLYLW\� RI� 7� í� FHOO� LPPXQLW\� DQG� PRGXODWLQJ�
F\WRNLQHV�� WUDQVIRUPLQJ� JURZWK� IDFWRU� �7*)�E�� DQG� LQWHUOHXNLQ� ��� �,/�
����LQ�SDWLHQWV�ZLWK�VFOHURGHUPD��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV�ZLWK�
VFOHURGHUPD� ZKR� WVLWRÀXRPHWU\D� PHWKRG� DQG� LPPXQRHQ]\PH� DQDO\VLV�
LQ� EORRG� ZHUH� DVVHVVHG� &'��� &'���� DQG� 7*)�O�� ,/����� UHVSHFWLYHO\��
5HVXOWV��7KH�VWXG\�GHPRQVWUDWHG�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�&'���&'����
DQG�7*)�E��,/����LQ�WKH�EORRG�RI�SDWLHQWV�ZLWK�VFOHURGHUPD�FRPSDUHG�ZLWK�
WKH�FRQWURO��&RQFOXVLRQ��7KH�UHVXOWV� LQGLFDWH� WKH�IRUPDWLRQ�RI�VHFRQGDU\�
LPPXQRGH¿FLHQF\� LQ� SDWLHQWV� ZLWK� VFOHURGHUPD�� ZKLFK� LV� EDVH� RQ�
GHVWLQDWLRQ�LPPXQRFRUUHFWLYH�WKHUDS\�DLPHG�DW�DFWLYDWLRQ�RI�SDWKRJHQHWLF�
VLJQL¿FDQFH� RI� LPPXQRUHJXODWRU\� IDFWRUV� WKDW� OHDG� WR� KRZ� WR� UHVHW� WKH�
LPPXQRORJLFDO� UHVSRQVH� DQG� UHJUHVVLRQ� RI� FOLQLFDO� PDQLIHVWDWLRQV� RI�
GHUPDWRVLV�

ȺɇȺɅɂɁ�ɎȺɄɌɈɊɈȼ�ɊɂɋɄȺ��ɗɌɂɈɅɈȽɂɂ�ɂ�
ɄɅɂɇɂɑȿɋɄɂɏ�ɉɊɈəȼɅȿɇɂɃ�ɌɈɄɋɂɄɈȾȿɊɆɂɂ�
Ⱦ�ɇ��Ƚɭɛɚɟɜɚ��Ⱥ�Ɋ��ɍɫɦɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ��ȼ��Ɏɚɣɡɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɭɱɟɧɵɟ�ɨɬɦɟɱɚɸɬ�ɪɨɫɬ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɬɨɤɫɢɤɨɞɟɪɦɢɟɣ��ɉɨ�ɞɚɧɧɵɦ�Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ�ɊɎ��ɟɠɟɝɨɞɧɨ�ɨɤɨɥɨ�
��������ɱɟɥɨɜɟɤ�ɡɚɛɨɥɟɜɚɸɬ�ɬɨɤɫɢɤɨɞɟɪɦɢɟɣ��ɢɡ�ɧɢɯ�ɭ�������ɱɟɥɨɜɟɤ�
ɪɚɡɜɢɜɚɸɬɫɹ� ɬɹɠɟɥɵɟ� ɮɨɪɦɵ�� ɬɪɟɛɭɸɳɢɟ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɮɚɤɬɨɪɵ� ɪɢɫɤɚ�� ɷɬɢɨɥɨɝɢɸ� ɢ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɬɨɤɫɢɤɨɞɟɪɦɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ⱥɧɤɟɬɚ�ɨɩɪɨɫɧɢɤ�� ɜɤɥɸɱɚɸɳɚɹ� ɜɨɩɪɨɫɵ� ɨ� ɜɨɡɦɨɠɧɵɯ� ɮɚɤɬɨɪɚɯ�
ɪɢɫɤɚ�� ɩɪɢɱɢɧɚɯ� ɢ� ɢɦɟɸɳɢɯɫɹ� ɫɢɦɩɬɨɦɚɯ� ɬɨɤɫɢɤɨɞɟɪɦɢɢ�� ɤɚɪɬɚ�
ɷɤɫɩɟɪɬɧɨɣ�ɨɰɟɧɤɢ��ɜ�ɤɨɬɨɪɨɣ�ɨɬɪɚɠɟɧ�ɜɟɫɶ�ɫɩɟɤɬɪ�ɞɟɪɦɚɬɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɜɵɫɬɚɜɥɟɧɚ�ɨɰɟɧɤɚ�ɬɹɠɟɫɬɢ�ɬɨɤɫɢɤɨɞɟɪɦɢɢ�
ɩɨ� ɞɟɪɦɚɬɨɥɨɝɢɱɟɫɤɨɦɭ� ɢɧɞɟɤɫɭ� ɲɤɚɥɵ� ɫɢɦɩɬɨɦɨɜ� �Ⱦɂɒɋ���
Ɇɟɬɨɞɵ�� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɵ�� ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɣ� ɦɟɬɨɞ�� ɤɥɢɧɢɤɨ�
ɫɨɰɢɚɥɶɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ�� ɮɢɡɢɤɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɩɚɰɢɟɧɬɨɜ�
ɨɩɵɬɧɨɣ� ɝɪɭɩɩɵ� �Q ���� ɢ� ɝɪɭɩɩɵ� ɤɨɧɬɪɨɥɹ� �Q ����� Ɋɟɡɭɥɶɬɚɬɵ��
Ɍɨɤɫɢɤɨɞɟɪɦɢɹ� ɱɚɳɟ� ɜɫɬɪɟɱɚɟɬɫɹ� ɭ�ɠɟɧɳɢɧ� ���� ɫɥɭɱɚɟɜ�� ������ ɱɬɨ�
ɦɨɠɟɬ�ɛɵɬɶ�ɫɜɹɡɚɧɨ�ɫ�ɩɟɪɟɤɪɟɫɬɧɨɣ�ɫɟɧɫɢɛɢɥɢɡɚɰɢɟɣ�ɫ�ɤɨɦɩɨɧɟɧɬɚɦɢ�
ɤɨɫɦɟɬɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɢ� ɛɵɬɨɜɨɣ� ɯɢɦɢɢ�� Ʉɭɪɹɳɢɟ� ɥɸɞɢ� ɛɨɥɶɲɟ�
ɩɨɞɜɟɪɠɟɧɵ�ɪɚɡɜɢɬɢɸ�ɬɨɤɫɢɤɨɞɟɪɦɢɢ��ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɤɨɥɢɱɟɫɬɜɨ�
ɤɭɪɹɳɢɯ�ɫɨɫɬɚɜɢɥɨ���ɱɟɥɨɜɟɤ����������ɛɪɨɫɢɜɲɢɯ�ɤɭɪɢɬɶ�±������������
ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�±����������ɢ����������ɱɟɥɨɜɟɤɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
�S ��������ɂɡ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɮɚɤɬɨɪɨɜ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɞɨɫɬɨɜɟɪɧɨ� ɜɥɢɹɟɬ� ɧɚɥɢɱɢɟ� ɜɪɟɞɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ�� ɤɨɬɨɪɨɟ�
ɨɬɦɟɬɢɥɢ� �� ɩɚɰɢɟɧɬɨɜ� �������� ɢ� �� ɱɟɥɨɜɟɤ� ɢɡ� ɝɪɭɩɩɵ� ɤɨɧɬɪɨɥɹ�
������� �S �������� ɉɚɰɢɟɧɬɵ�� ɫɬɪɚɞɚɸɳɢɟ� ɬɨɤɫɢɤɨɞɟɪɦɢɟɣ�� ɛɨɥɶɲɟ�
ɭɩɨɬɪɟɛɥɹɥɢ�ɦɨɪɟɩɪɨɞɭɤɬɨɜ�±������ɩɪɨɬɢɜ�������ɜ�ɝɪɭɩɩɟ�ɤɨɧɬɪɨɥɹ�

�S ��������ɱɬɨ�ɬɚɤɠɟ�ɹɜɥɹɟɬɫɹ�ɫɟɪɶɟɡɧɵɦ�ɮɚɤɬɨɪɨɦ�ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ��
Ɉɫɧɨɜɧɵɦɢ� ɫɢɦɩɬɨɦɚɦɢ� �ɩɨ� ���ɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ�� ɜ� ɩɟɪɢɨɞ� ɪɚɡɝɚɪɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɹɜɥɹɥɢɫɶ��ɩɨɤɪɚɫɧɟɧɢɟ� ����������� ɞɢɫɤɨɦɮɨɪɬ� �����������
ɡɭɞ� ���������� ɢ� ɧɚɥɢɱɢɟ� ɜɵɫɵɩɚɧɢɣ� ����������� ȼ� ɛɨɥɟɟ� ɬɹɠɟɥɵɯ�
ɫɥɭɱɚɹɯ�� ɛɨɥɶ� ���������� ɢ� ɩɨɪɚɠɟɧɢɟ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ� �����������
ɗɬɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɮɚɤɬɨɪɚɦɢ� ɬɨɤɫɢɤɨɞɟɪɦɢɢ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ�
ɹɜɥɹɥɢɫɶ� ɩɢɳɟɜɵɟ� ɩɪɨɞɭɤɬɵ� ±� ��� ɫɥɭɱɚɟɜ� ������� ɚɧɬɢɛɢɨɬɢɤɢ� ±�
�� ��������� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɢ� ɨɛɟɡɛɨɥɢɜɚɸɳɢɟ� ɫɪɟɞɫɬɜɚ�
±� �� ������ ɉɨ� Ⱦɂɒɋ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫɨ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɶɸ� ɬɹɠɟɫɬɢ�
ɜɵɹɜɢɥɨɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɨɟ�ɩɪɨɹɜɥɟɧɢɹ�ɡɭɞɚ������������
ɨɬɟɤɚ�����������ɢ�ɷɤɫɤɨɪɢɚɰɢɣ�������������ɧɟɠɟɥɢ�ɩɪɢ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�
ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ±� ��������� �������� ɢ� �������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
�S��������� ȼɵɜɨɞɵ�� Ȼɨɥɶɲɢɣ� ɪɢɫɤ� ɪɚɡɜɢɬɢɹ� ɬɨɤɫɢɤɨɞɟɪɦɢɢ� ɢɦɟɸɬ�
ɠɟɧɳɢɧɵ�� ɤɭɪɹɳɢɟ� ɥɸɞɢ�� ɩɚɰɢɟɧɬɵ�� ɭɩɨɬɪɟɛɥɹɸɳɢɟ� ɛɨɥɶɲɨɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɩɪɟɩɚɪɚɬɨɜ�� ɚ� ɬɚɤɠɟ� ɥɸɞɢ� ɩɨɞɜɟɪɠɟɧɧɵɟ� ɜɨɡɞɟɣɫɬɜɢɸ�
ɜɪɟɞɧɵɯ�ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��ɇɚɥɢɱɢɟ�ɛɨɥɢ�ɢ�ɩɨɪɚɠɟɧɢɟ�ɫɥɢɡɢɫɬɵɯ�
ɨɛɨɥɨɱɟɤ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɬɹɠɟɥɨɟ�ɬɟɱɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɬɚɤɢɯ�ɩɚɰɢɟɧɬɨɜ�

$1$/<6,6�2)�5,6.�)$&7256��(7,2/2*<�$1'�&/21,&$/�
0$1,)(67$7,21�2)�72;,&2'(50$�
'�1��*XEDHYD��$�5��8VPDQRYD�
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��+�9��)DL]XOOLQD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ�� 1RZDGD\V� VFLHQWLVWV� UHJLVWHU� LQFUHDVLQJ� PRUELGLW\� RI�
WR[LFRGHUPD�� $FFRUGLQJ� WR� RI¿FLDO� VRXUFHV� DQQXDOO\� LQ� WKH� 5XVVLDQ�
)HGHUDWLRQ� �������� SHRSOH� JHW� D� WR[LFRGHUPD�� RI� ZKRP� ������� SHRSOH�
GHYHORS�D�VHYHUH�IRUP�UHTXLULQJ�KRVSLWDOL]DWLRQ��$LP��([SORUH�ULVN�IDFWRUV��
HWLRORJ\�DQG�FOLQLFDO�PDQLIHVWDWLRQ�RI�WR[LFRGHUPD��0DWHULDOV�DQG�PHWKRGV��
3UR¿OH�EDVHG� TXHVWLRQQDLUH� WKDW� LQFOXGHV� TXHVWLRQV� DERXW� SRVVLEOH� ULVN�
IDFWRUV�� FDXVHV�� V\PSWRPV� RI� WR[LFRGHUPD�� FDUG� RI� SHHU� UHYLHZ�� ZKLFK�
UHÀHFWV�WKH�HQWLUH�VSHFWUXP�RI�GHUPDWRORJLF�PDQLIHVWDWLRQV�RI�WKH�GLVHDVH�
DQG�VKRZ�WKH�UDWH�RI�VHYHULW\�XVLQJ�WKH�GHUPDWRORJLFDO�LQGH[�RI�V\PSWRPV¶�
VFDOH��',66���0HWKRGV��DQDO\VLV�RI�OLWHUDWXUH��KLVWRU\�WDNLQJ��FOLQLFDO�DQG�
VRFLDO�VXUYH\��SK\VLFDO�H[DPLQDWLRQ�RI�SDWLHQWV�RI�WKH�H[SHULPHQWDO�JURXS�
�Q ����DQG�FRQWURO�JURXS��Q �����5HVXOWV��7R[LFRGHUPD�LV�PRUH�FRPPRQ�
LQ�ZRPHQ�����FDVHV��������ZKLFK�PD\�EH�D�UHVXOW�RI�FURVV�VHQVLWL]DWLRQ�
ZLWK�FRPSRQHQWV�RI�FRVPHWLFV�DQG�KRXVHKROG�SURGXFWV��6PRNHUV�DUH�PRUH�
OLNHO\�WR�GHYHORS�WR[LFRGHUPD��$PRQJ�WKH�SDWLHQWV���SHRSOH�DUH�VPRNLQJ�
��������� �� SHRSOH� JDYH� XS� VPRNLQJ� ��������� LQ� WKH� FRQWURO� JURXS� í� ��
�������DQG����������SHRSOH��UHVSHFWLYHO\��S ��������$PRQJ�RFFXSDWLRQDO�
IDFWRUV�KDUPIXO�FKHPLFDOV�VLJQL¿FDQWO\�DIIHFWHG�RQ�GLVHDVH�GHYHORSPHQW��
ZKLFK�ZDV�QRWHG� LQ���SDWLHQWV� ��������DQG�RQH�SHUVRQ�IURP�WKH�FRQWURO�
JURXS� ������� �S ��������3DWLHQWV� VXIIHULQJ� IURP� WR[LFRGHUPD�FRQVXPHG�
PRUH�VHDIRRG�í������YHUVXV�������LQ�WKH�FRQWURO�JURXS��S ��������ZKLFK�LV�
DOVR�DQ�LPSRUWDQW�IDFWRU�RI�VHQVLWL]DWLRQ��7KH�PDLQ�V\PSWRPV��E\����SRLQW�
VFDOH��GXULQJ�WKH�KHLJKW�RI�WKH�GLVHDVH�ZHUH��UHGQHVV������������GLVFRPIRUW�
�����������LWFK�����������DQG�WKH�SUHVHQFH�RI�HUXSWLRQ������������,Q�PRUH�
VHYHUH�FDVHV��SDLQ�����������DQG�OHVLRQ�RI�PXFRXV�PHPEUDQHV������������
)UHTXHQW�HWLRORJLFDO�IDFWRUV�IRU�GHYHORSLQJ�WR[LFRGHUPD�ZHUH��IRRG�í����
FDVHV��������DQWLELRWLFV�í������������DQWL�LQÀDPPDWRU\�DQG�SDLQ�UHOLHYHUV�
í���������%\�',66�LQ�SDWLHQWV�ZLWK�PRGHUDWH�VHYHULW\�UHYHDOHG�VLJQL¿FDQWO\�
PRUH�SURQRXQFHG�PDQLIHVWDWLRQV�RI� LWFK� ����������� HGHPD� ����������DQG�
H[FRULDWLRQV� ������������ WKDQ� LQ� PLOG� FDVHV� RI� WKH� GLVHDVH� ±� ���������
�������� DQG� ��������� UHVSHFWLYHO\� �S��������� &RQFOXVLRQ�� *UHDWHU� ULVNV�
RI�GHYHORSLQJ�WR[LFRGHUPD�KDYH�ZRPHQ��VPRNHUV��SDWLHQWV�ZKR�FRQVXPH�
ODUJH�DPRXQW�RI�GUXJV��DQG�SHRSOH�FRQWDFWLQJ�ZLWK�KDUPIXO�FKHPLFDOV��7KH�
SUHVHQFH�RI�SDLQ�DQG�OHVLRQ�RI�PXFRXV�PHPEUDQHV�LQGLFDWHV�VHYHUH�IRUP�RI�
WKH�GLVHDVH�DQG�WKH�QHHG�IRU�KRVSLWDOL]DWLRQ�RI�WKHVH�SDWLHQWV�

ɊȺɄ�ɅȿȽɄɈȽɈ��ɗɉɂȾȿɆɂɈɅɈȽɂə�ɂ�ɉɊɈɎɂɅȺɄɌɂɄȺ�ȼ�
ɊȿɋɉɍȻɅɂɄȿ�ɋȿȼȿɊɇȺə�ɈɋȿɌɂəíȺɅȺɇɂə
Ⱥ�Ⱥ��Ɍɥɚɬɨɜɚ��Ɇ�Ɍ��ɉɯɚɥɚɝɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɐ��ɋ��ɏɭɬɢɟɜ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɋɚɤ�ɥɟɝɤɨɝɨ��ɊɅ��í�ɫɚɦɨɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɟ�
ɡɚɛɨɥɟɜɚɧɢɟ�ɭ�ɦɭɠɱɢɧ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɷɩɢɞɟɦɢɨɥɨɝɢɸ�
ɢ� ɧɚɦɟɬɢɬɶ� ɩɭɬɢ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɊɅ� ɜ� ɊɋɈíȺɥɚɧɢɢ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɂɫɬɨɪɢɢ� ɛɨɥɟɡɧɢ�� ɨɬɱɟɬɧɵɟ� ɫɜɟɞɟɧɢɹ� ɨ� ɛɨɥɶɧɵɯ� ɫɨ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɡɚ� ��� ɥɟɬ�� Ʉɥɢɧɢɤɨ�
ɥɚɛɨɪɚɬɨɪɧɵɟ�� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ�� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɢɡɭɱɟɧɢɟ� ɮɚɤɬɨɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɜɧɟɲɧɟɣ� ɫɪɟɞɵ�� Ɋɟɡɭɥɶɬɚɬɵ��
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Ʉɭɪɟɧɢɟ�� ɤɚɤ� ɨɫɧɨɜɧɚɹ� ɩɪɢɱɢɧɚ� ɊɅ� ɭ� ɧɚɲɢɯ� ɛɨɥɶɧɵɯ� ɨɬɦɟɱɟɧɨ� ɭ�
������ɫɥɭɱɚɟɜ��ɉɨ�ɥɢɬɟɪɚɬɭɪɧɵɦ�ɞɚɧɧɵɦ��ɤɭɪɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɩɪɢɱɢɧɨɣ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɊɅ� ɭ� ��í���� ɛɨɥɶɧɵɯ�� ɂɨɧɢɡɢɪɭɸɳɟɟ� ɢɡɥɭɱɟɧɢɟ�
�ɟɠɟɝɨɞɧɵɟ�ɦɚɫɫɨɜɵɟ�ɮɥɸɨɪɨɝɪɚɮɢɢ��ɢ�ɊɅ��ɩɨ�ɧɚɲɢɦ�ɞɚɧɧɵɦ��ɢɦɟɸɬ�
ɩɪɢɱɢɧɧɨ�ɫɥɟɞɫɬɜɟɧɧɭɸ�ɫɜɹɡɶ��W ���S ������ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ� ɬɹɠɟɥɵɦɢ� ɦɟɬɚɥɥɚɦɢ� �S�  ������ ɩɟɫɬɢɰɢɞɚɦɢ� �S ����� ɜɫɟɯ�
ɬɪɟɯ�ɤɥɚɫɫɨɜ�ɨɩɚɫɧɨɫɬɢ��ɇɚɦɢ�ɢɡɭɱɟɧɵ��ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ��ɫɦɟɪɬɧɨɫɬɶ�
ɢ�ɫɨɫɬɨɹɧɢɟ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�ɜ�ɪɟɫɩɭɛɥɢɤɟ�ɡɚ�����í�����ɝɝ��
Ɂɚ����ɥɟɬ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ������ɛɨɥɶɧɨɣ�ɊɅ��Ɇɭɠɱɢɧ�í���������������
ɠɟɧɳɢɧ���������������ɋɨɨɬɧɨɲɟɧɢɟ�ɦ�ɠ�í��������Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɩɨ�
©ɝɪɭɛɨɦɭª� ɩɨɤɚɡɚɬɟɥɸ� ɫɧɢɡɢɥɚɫɶ� ɭ� ɦɭɠɱɢɧ� ɜ� ������ ɭ� ɠɟɧɳɢɧ� í� ɜ�
�����ɢ�ɨɛɨɟɝɨ�ɩɨɥɚ�í�ɜ������ɪɚɡɚ��ɉɨ�ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɦɭ� �ɦɢɪɨɜɨɣ�
ɫɬɚɧɞɚɪɬ�� ɩɨɤɚɡɚɬɟɥɸ� í� ɜ� ���� ɪɚɡɚ�� ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɷɤɨɧɨɦɢɱɟɫɤɢ�
ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧɚɯ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɢ� ɫɦɟɪɬɧɨɫɬɶ� ɨɬ� ɊɅ� ɫɧɢɠɚɟɬɫɹ��
ȼ������ɝ��ɊɅ�ɞɨ����ɥɟɬ�ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɦɭɠɱɢɧ���������ɫɬɚɪɲɟ����ɥɟɬ�
í��������ɭ�ɠɟɧɳɢɧ�ɞɨ����ɥɟɬ�í�����ɢ�ɫɬɚɪɲɟ�í������ȼ������ɝ��ɞɨ�
���ɥɟɬ�í��������ɢ�ɫɬɚɪɲɟ�í���������ɋɭɳɟɫɬɜɟɧɧɨɣ�ɪɚɡɧɢɰɵ�ɜ�ɷɬɢɯ�
ɩɨɤɚɡɚɬɟɥɹɯ�ɧɟɬ��ȼ������ ɝ�� ɫɚɦɚɹ�ɜɵɫɨɤɚɹ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɭ�ɦɭɠɱɢɧ�
��í���ɝɨɞɚ��������ɭ�ɠɟɧɳɢɧ�ɜ���í���ɥɟɬ�í�������ɢ�ɨɛɨɟɝɨ�ɩɨɥɚ���í���
ɥɟɬ���������ɢ��������ɧɚ���������ɧɚɫɟɥɟɧɢɹ���ȼ������ɝ��ɫɚɦɚɹ�ɜɵɫɨɤɚɹ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɭ� ɦɭɠɱɢɧ� ɜ� ��í��� ɥɟɬ� í� �������� ɭ� ɠɟɧɳɢɧ� ��í���
ɥɟɬ� í� ������ ɢ� ɨɛɨɟɝɨ� ɩɨɥɚ� ��í��� ɥɟɬ� í� ������� Ɍɟɦɩ� ɩɪɢɪɨɫɬɚ� ɡɚ� ���
ɥɟɬ�ɭ�ɦɭɠɱɢɧ�ɫɨɫɬɚɜɥɹɟɬ������������ɭ�ɠɟɧɳɢɧ��������ɢ�ɨɛɨɟɝɨ�ɩɨɥɚ�
���������Ⱥɤɬɢɜɧɚɹ�ɜɵɹɜɥɹɟɦɨɫɬɶ�ɊɅ�ɧɢɡɤɚɹ�ɢ�ɭɥɭɱɲɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɟ� ɧɚɛɥɸɞɚɟɬɫɹ�� Ɂɚɩɭɳɟɧɧɨɫɬɶ� �,,,í,9ɫɬ��� í� ɛɨɥɟɟ� ����� ɉɹɬɶ� ɥɟɬ�
ɢ� ɛɨɥɟɟ� ɩɪɨɠɢɥɢ� ������� ɩɚɰɢɟɧɬɨɜ� �ɞɚɧɧɵɟ� ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ�
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɡɚɜɵɲɟɧɵ��� ȼ� ȿɜɪɨɩɟ� ɷɬɨɬ�
ɩɨɤɚɡɚɬɟɥɶ������ɜ�ɋɒȺ�í��������ɏɢɪɭɪɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɤɪɚɣɧɟ�
ɧɢɡɤɚɹ�� Ɂɚɤɥɸɱɟɧɢɟ��Ɉɫɧɨɜɧɵɟ�ɩɪɢɱɢɧɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢ� ɪɚɡɜɢɬɢɹ�
ɊɅ� ɧɚ� ɫɟɝɨɞɧɹ� ɹɜɥɹɟɬɫɹ�� ɤɪɨɦɟ� ɤɭɪɟɧɢɹ�� ɢɨɧɢɡɢɪɭɸɳɟɟ� ɢɡɥɭɱɟɧɢɟ�
�ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɨɛɥɭɱɟɧɢɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɟɠɟɝɨɞɧɨ� ɩɪɨɜɨɞɢɦɵɯ�
ɦɚɫɫɨɜɵɯ� ɮɥɸɨɪɨɝɪɚɮɢɣ� ɧɚɫɟɥɟɧɢɹ� ɫ� ��� ɥɟɬ� ɪɚɞɨɧɨɦ�� ɡɚɝɪɹɡɧɟɧɢɹ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɯɢɦɢɱɟɫɤɢɦɢ� ɤɚɧɰɟɪɨɝɟɧɚɦɢ�� ɬɪɚɧɫɩɨɪɬɧɵɦɢ�
ɫɪɟɞɫɬɜɚɦɢ� ɢ� ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɹɞɨɯɢɦɢɤɚɬɚɦɢ���
ȼɵɹɜɥɹɟɦɨɫɬɶ� ɊɅ� ɜ� ɪɚɧɧɟɣ� ɫɬɚɞɢɢ� ɤɪɚɣɧɟ� ɧɢɡɤɚɹ�� ɡɚɩɭɳɟɧɧɨɫɬɶ� í�
ɜɵɫɨɤɚɹ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ�ɩɨɫɥɟ�ɥɟɱɟɧɢɹ�í���ɥɟɬ�ɢ�ɛɨɥɟɟ�
ɧɟ� ɩɪɟɜɵɲɚɟɬ� ���� ȼɵɜɨɞɵ�� Ɉɫɧɨɜɧɵɟ� ɩɪɢɱɢɧɵ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɢ�
ɪɚɡɜɢɬɢɹ� ɊɅ� ɧɚ� ɫɟɝɨɞɧɹ� ɹɜɥɹɸɬɫɹ�� ɤɪɨɦɟ� ɤɭɪɟɧɢɹ�� ɢɨɧɢɡɢɪɭɸɳɟɟ�
ɢɡɥɭɱɟɧɢɟ� �ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɨɛɥɭɱɟɧɢɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɟɠɟɝɨɞɧɨ�
ɩɪɨɜɨɞɢɦɵɯ�ɦɚɫɫɨɜɵɯ�ɮɥɸɨɪɨɝɪɚɮɢɣ�ɧɚɫɟɥɟɧɢɹ� ɫ� ��� ɥɟɬ� ɪɚɞɨɧɨɦ��
ɡɚɝɪɹɡɧɟɧɢɹ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɯɢɦɢɱɟɫɤɢɦɢ� ɤɚɧɰɟɪɨɝɟɧɚɦɢ��
ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɢ� ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ��
ɹɞɨɯɢɦɢɤɚɬɚɦɢ���
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1RUWK�2VHWL\D�VWDWH�PHGLFDO�DFDGHP\��9ODGLNDYND]��5XVVLD

,QWURGXFWLRQ��/XQJ�FDQFHU��/&��LV�WKH�PRVW�FRPPRQ�FDQFHU�LQ�PHQ��$LP��
7R� VWXG\� WKH� HSLGHPLRORJ\� DQG� LGHQWLI\�ZD\V� WR�SUHYHQW� OXQJ� FDQFHU� LQ�
1RUWK�2VVHWLD��$ODQLD��0DWHULDOV�DQG�PHWKRGV��0HGLFDO�KLVWRU\��UHSRUWLQJ�
LQIRUPDWLRQ�DERXW�SDWLHQWV�ZLWK�FDQFHU� IRU����\HDUV��&OLQLFDO� ODERUDWRU\��
LQVWUXPHQWDO�� KLVWRORJLF� VWXGLHV�� VWXGLHV� RI� HQYLURQPHQWDO� IDFWRUV� RI�
WKH� HQYLURQPHQW��5HVXOWV��6PRNLQJ� LV� WKH�PDLQ� FDXVH�RI� OXQJ� FDQFHU� LQ�
RXU�SDWLHQWV�ZDV�REVHUYHG�LQ�������RI�FDVHV��$FFRUGLQJ�WR�WKH�OLWHUDWXUH�
VPRNLQJ� LV� WKH� FDXVH� RI� OXQJ� FDQFHU� LQ� ������� RI� SDWLHQWV�� ,RQL]LQJ�
UDGLDWLRQ� �DQQXDO�PDVV�ÀXRURJUDSK\�� DQG� OXQJ� FDQFHU� RQ� RXU� GDWD� KDYH�
D� FDXVDO� UHODWLRQVKLS� �W ��� S� ������ HQYLURQPHQWDO� FRQWDPLQDWLRQ� E\�
KHDY\�PHWDOV� �S ������ SHVWLFLGHV� �S ����� RI� DOO� WKUHH� FODVVHV� GDQJHU��
:H� VWXGLHG� WKH� LQFLGHQFH��PRUWDOLW\� DQG� FDQFHU� FDUH� LQ� WKH� FRXQWU\� IRU�
����í�����\HDUV��)RU����\HDUV�UHJLVWHUHG������SDWLHQWV�ZLWK�OXQJ�FDQFHU��
0HQ�í��������������DQG�ZRPHQ���������������5DWLR�P�I��������,QFLGHQFH�
E\�©URXJKª�LQGLFDWRU�GHFUHDVHG�LQ�PDOHV�DW������������LQ�ZRPHQ�DQG�ERWK�
VH[HV������WLPHV��$FFRUGLQJ�WR�WKH�VWDQGDUGL]HG��ZRUOG�VWDQGDUG��LQGH[�E\�
����WLPHV��5HGXFLQJ�WKH�LQFLGHQFH�RI�D�FHUWDLQ�H[WHQW�GXH�WR�WKH�IDFW�WKDW�
WKH�SRSXODWLRQ�GRHV�QRW�UHDFK�WKH�FDQFHU�DJH�DQG�SHULRGLFDOV��SUHVXPDEO\��
JURZWK�DQG�GHFOLQH�RI� DQ\�GLVHDVH�� ,Q�PRVW� LQGXVWULDOL]HG�FRXQWULHV�� WKH�
LQFLGHQFH�DQG�PRUWDOLW\�IURP�OXQJ�FDQFHU�LV�UHGXFHG��,Q������OXQJ�FDQFHU�
DQG����\HDUV�LQ�PDOHV���������RYHU����\HDUV�í��������LQ�ZRPHQ�XQGHU�
���\HDUV�ROG�í�����DQG�DERYH�í������,Q������XS� WR����\HDUV���������
��������DQG�DERYH��6LJQL¿FDQW�GLIIHUHQFH�LQ�WKHVH�UDWHV�LV�QRW��,Q�������
WKH�KLJKHVW�LQFLGHQFH�LQ�PHQ���í���\HDUV��������LQ�ZRPHQ���í���\HDUV�
í� ������ DQG� ERWK� VH[HV� DJHG� ��í��� \HDUV� �������� DQG� ������� SHU� ����

���� SRSXODWLRQ��� ,Q� ������ WKH� KLJKHVW� LQFLGHQFH� LQ�PHQ� ��í��� \HDUV� í�
��������ZRPHQ���í���\HDUV�í�������DQG�ERWK�VH[HV���í���\HDUV�í��������
*URZWK� UDWH� LQ����\HDUV� LQ�PHQ� LV� �����������ZRPHQ�í�DQG�ERWK� VH[HV�
������ �����������$FWLYH� GHWHFWLRQ� RI� OXQJ� FDQFHU� LV� ORZ� DQG� DOPRVW� QR�
LPSURYHPHQW��1HJOHFW� �,,,í,9�VW���0RUH� WKDQ������)LYH�\HDUV�DQG�RYHU�
OLYHG����������GLG�QRW�FRUUHVSRQG�WR�UHDOLW\�DQG�VLJQL¿FDQWO\�RYHUVWDWHG��
,Q�(XURSH�� WKLV� ¿JXUH� RI� ���� LQ� WKH�8�6�� í� ������� 6XUJLFDO� DFWLYLW\� LV�
H[WUHPHO\� ORZ�� &RQFOXVLRQ�� 7KH� PDLQ� UHDVRQV� IRU� WKH� HPHUJHQFH� DQG�
GHYHORSPHQW�RI�OXQJ�FDQFHU�WRGD\�DUH�EHVLGHV�VPRNLQJ��LRQL]LQJ�UDGLDWLRQ�
�SULPDULO\� DV� D� UHVXOW� RI� LUUDGLDWLRQ�� KHOG� DQQXDOO\� PDVV� ÀXRURJUDSK\�
SRSXODWLRQ����\HDUV� UDGRQ�SROOXWLRQ�FKHPLFDO� FDUFLQRJHQV��YHKLFOHV� DQG�
LQGXVWULDO� HQWHUSULVHV�� SHVWLFLGH�� &HVVDWLRQ�� ÀXRURJUDSK\� VFUHHQLQJ� IRU�
OXQJ� FDQFHU� DQG� WXEHUFXORVLV� RQO\� SRSXODWLRQ� DW� ULVN�� SROOXWLRQ� FRQWURO�
FKHPLFDO�DQG�SK\VLFDO�SURGXFWV�DUH�WKH�SULPDU\�SUHYHQWLRQ�RI�OXQJ�FDQFHU�
LQ�WKH�FRXQWU\��'HWHVWDELOLW\�RI�OXQJ�FDQFHU�DW�DQ�HDUO\�VWDJH�LV�H[WUHPHO\�
ORZ��QHJOHFW�KLJK��9HU\�KLJK�PRUWDOLW\��/LIHVSDQ�WUHDWPHQW�DIWHU���\HDUV�DQG�
ORQJHU�JUHDWHU�WKDQ����

ɈɐȿɇɄȺ�ɋɈɋɍȾɂɋɌɈɃ�ɊȿȺɄɌɂȼɇɈɋɌɂ�ɋ�ɉɈɆɈɓɖɘ�
ɌȿɊɆɈɆȿɌɊɂɑȿɋɄɈɃ�ɈɄɄɅɘɁɂɈɇɇɈɃ�ɉɊɈȻɕ
Ⱥ�Ɋ��Ƚɚɥɢɟɜɚ��Ɋ�Ɋ��Ƚɚɣɧɚɡɚɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�ɏ��Ɂɭɥɤɚɪɧɟɟɜ
Ȼɚɲɤɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɍɧɢɜɟɪɫɢɬɟɬ��ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɫɨɫɭɞɢɫɬɨɣ� ɪɟɚɤɬɢɜɧɨɫɬɢ� ɲɢɪɨɤɨ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɞɟɬɟɤɰɢɢ� ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ� ɞɢɫɮɭɧɤɰɢɣ� �ɉɨɩɨɜɚ�
Ʌ�ȼ�� ɢ� ɞɪ��� ������� ɉɪɢ� ɂȻɋ� ɢ� ɏɈȻɅ� �ȼɟɪɬɢɧɫɤɚɹ� ɇ�ȼ��� ������
Ƚɢɱɟɜɚ� ɂ�Ɇ��� ������ ɞɢɫɮɭɧɤɰɢɹ� ɷɧɞɨɬɟɥɢɹ� ɨɬɪɚɠɚɟɬ� ɬɹɠɟɫɬɶ� ɢɯ�
ɬɟɱɟɧɢɹ�ɢ�ɩɪɨɝɧɨɡ��ɋɨɝɥɚɫɧɨ� ɫɨɜɪɟɦɟɧɧɨɣ� ɬɟɨɪɢɢ�ɜ�ɨɪɝɚɧɢɡɦɟ� ɟɫɬɶ�
ɬɟɪɦɨɩɪɨɞɭɰɢɪɭɸɳɟɟ� ©ɹɞɪɨª� �ɂɜɚɧɨɜ� Ʉ�� ɉ��� ������� ɨɬ� ɤɨɬɨɪɨɝɨ�
ɬɟɩɥɨ� ɫ� ɩɨɦɨɳɶɸ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɩɟɪɟɧɨɫɢɬɫɹ� ɤ�
ɬɟɪɦɨɪɚɫɫɟɢɜɚɸɳɟɣ�©ɨɛɨɥɨɱɤɟª�ɧɚ�ɩɟɪɢɮɟɪɢɢ�ɬɟɥɚ��ɉɪɢ�ɧɚɪɭɲɟɧɢɢ�
ɫɨɫɭɞɢɫɬɨɣ� ɪɟɚɤɬɢɜɧɨɫɬɢ� ɞɢɧɚɦɢɤɚ� ɬɟɦɩɟɪɚɬɭɪɵ� ɞɢɫɬɚɥɶɧɵɯ�
ɨɬɞɟɥɨɜ� ɤɨɧɟɱɧɨɫɬɟɣ� ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɹɟɬɫɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɤɚ�ɫɨɫɭɞɢɫɬɨɣ�ɪɟɚɤɬɢɜɧɨɫɬɢ�ɭ�ɛɨɥɶɧɵɯ�ɏɈȻɅ�ɢ�ɂȻɋ�ɫ�ɩɨɦɨɳɶɸ�
ɬɟɪɦɨɦɟɬɪɢɱɟɫɤɨɣ� ɨɤɤɥɸɡɢɨɧɧɨɣ� ɩɪɨɛɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ�ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ��ɄȽ��Q �����ɝɪɭɩɩɚ�
ɛɨɥɶɧɵɯ�ɂȻɋ��ɨɫɥɨɠɧɟɧɧɨɣ�ɏɋɇ�,,�ɫɬ��,,�,,,�ɎɄ�1<+$��Q �����ɝɪɭɩɩɚ�
ɛɨɥɶɧɵɯ�ɏɈȻɅ�,,,�,9�ɫɬɚɞɢɣ��Q �����Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɨɤɤɥɸɡɢɨɧɧɚɹ�
ɩɪɨɛɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɩɟɪɟɠɚɬɢɟɦ� ɩɥɟɱɟɜɨɣ� ɚɪɬɟɪɢɢ� ɩɪɚɜɨɣ� ɪɭɤɢ�
ɨɛɫɥɟɞɭɟɦɨɝɨ� ɦɚɧɠɟɬɨɣ� ɚɩɩɚɪɚɬɚ� Ɋɢɜɚ�Ɋɨɱɱɢ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɢɧɭɬɵ�
�ɍɫɚɧɨɜ� Ⱦ�Ⱥ�� ɢ� ɞɪ��� ������� Ʌɨɤɚɥɶɧɚɹ� ɬɟɪɦɨɦɟɬɪɢɹ� ɞɢɫɬɚɥɶɧɵɯ�
ɮɚɥɚɧɝ�ɩɚɥɶɰɟɜ�ɩɪɚɜɨɣ�ɪɭɤɢ�ɩɪɨɜɨɞɢɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ�
ɩɢɪɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ�ɬɟɪɦɨɦɟɬɪɚ�'7������$	'��əɩɨɧɢɹ���ɂɡɦɟɪɟɧɢɹ�
ɩɪɨɢɡɜɨɞɢɥɢɫɶ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɩɟɪɟɞ� ɨɤɤɥɸɡɢɟɣ�� ɫɪɚɡɭ� ɩɨɫɥɟ�
ɫɧɹɬɢɹ�ɨɤɤɥɸɡɢɢ�ɢ�ɤɚɠɞɵɟ����ɫɟɤ��ɜ�ɬɟɱɟɧɢɟ���ɦɢɧ��Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɩɪɢɦɟɧɹɥɫɹ� ɤɪɢɬɟɪɢɣ� ɋɬɶɸɞɟɧɬɚ��
Ⱦɨɫɬɨɜɟɪɧɵɦɢ� ɫɱɢɬɚɥɢɫɶ� ɪɚɡɥɢɱɢɹ� ɫ� ɭɪɨɜɧɟɦ� ɡɧɚɱɢɦɨɫɬɢ� S� ������
Ⱦɚɧɧɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ� ɮɨɪɦɚɬɟ� ©ɫɪɟɞɧɟɟ� ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ� ��
ɫɬɚɧɞɚɪɬɧɨɟ� ɨɬɤɥɨɧɟɧɢɟª�� Ɋɟɡɭɥɶɬɚɬɵ�� Ʌɨɤɚɥɶɧɚɹ� ɬɟɦɩɟɪɚɬɭɪɚ�
ɜɫɟɯ� ɩɚɥɶɰɟɜ� ɩɪɚɜɨɣ� ɪɭɤɢ� ɢɦɟɥɚ� ɨɞɢɧɚɤɨɜɭɸ� ɞɢɧɚɦɢɤɭ�� ɩɨɷɬɨɦɭ�
ɞɥɹ� ɞɚɥɶɧɟɣɲɟɝɨ� ɚɧɚɥɢɡɚ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɞɚɧɧɵɟ� ɬɟɪɦɨɦɟɬɪɢɢ�
ɭɤɚɡɚɬɟɥɶɧɨɝɨ�ɩɚɥɶɰɚ��ɉɨɤɚɡɚɬɟɥɶ�Wɢɫɯ�ɧɟ�ɨɬɥɢɱɚɥɫɹ�ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ�
ɢ�ɢɦɟɥ�ɜɟɥɢɱɢɧɭ�ɜ�ɄȽ�������������ɜ�ɝɪɭɩɩɟ�ɂȻɋ�����������ɋ��ɏɈȻɅ��
���������ɋ�� Ɍɢɩɢɱɧɚɹ� ɤɪɢɜɚɹ� ɥɨɤɚɥɶɧɨɣ� ɬɟɪɦɨɦɟɬɪɢɢ� ɩɚɥɶɰɚ� ɪɭɤɢ�
ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɨɤɤɥɸɡɢɨɧɧɨɣ�ɩɪɨɛɵ�ɢɦɟɥɚ���ɮɚɡɵ��ɱɟɪɟɡ���í���ɫ�
ɩɨɫɥɟ�ɫɧɹɬɢɹ�ɨɤɤɥɸɡɢɢ�ɫɥɟɞɨɜɚɥɨ�ɫɧɢɠɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ��ȼɟɥɢɱɢɧɚ�
WPLQ�ɜ�ɄȽ�ɪɚɜɧɹɥɚɫɶ���������

�ɋ��ɂȻɋ�í����������ɋ��ɏɈȻɅ�í����������ɋ��
Ɂɚɬɟɦ�ɫɥɟɞɨɜɚɥɨ�ɩɨɜɵɲɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫ�ɦɚɤɫɢɦɭɦɨɦ��WPD[��ɱɟɪɟɡ�
��í���� ɫ� ɩɨɫɥɟ� ɫɧɹɬɢɹ� ɨɤɤɥɸɡɢɢ�� ȼɟɥɢɱɢɧɚ� WPD[� ɜ� ɄȽ� ɛɵɥɚ� ɪɚɜɧɚ�
���������ɋ��ɜ�ɝɪɭɩɩɟ�ɂȻɋ�í����������ɋ��ɏɈȻɅ�í����������ɋ��Ɋɚɡɧɨɫɬɶ�
WPLQ�Wɢɫɯ� ɜ� ɄȽ� ɫɨɫɬɚɜɢɥɚ� í� ���������

�ɋ�� ɜ� ɝɪɭɩɩɟ�ɂȻɋ�í� ����������ɋ��
ɏɈȻɅ�í� ����������ɋ��ɉɨɤɚɡɚɬɟɥɶ� WPLQ�Wɢɫɯ� ɞɨɫɬɨɜɟɪɧɨ� ɪɚɡɥɢɱɚɥɫɹ� ɤɚɤ�
ɦɟɠɞɭ�ɄȽ�ɢ�ɤɚɠɞɨɣ�ɢɡ�ɝɪɭɩɩ�ɛɨɥɶɧɵɯ��ɬɚɤɠɟ�ɢ�ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ�ɏɈȻɅ�
ɢ�ɂȻɋ��ɢ�ɛɵɥ�ɜɵɛɪɚɧ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ�ɤɪɢɬɟɪɢɹ��
ɋ�ɩɨɦɨɳɶɸ�ɚɧɚɥɢɡɚ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɬɟɫɬɚ��52&��ɞɥɹ�
ɧɟɝɨ�ɛɵɥɚ�ɨɩɪɟɞɟɥɟɧɚ�ɨɩɬɢɦɚɥɶɧɚɹ�ɬɨɱɤɚ�ɪɚɡɞɟɥɟɧɢɹ�ɪɚɫɩɪɟɞɟɥɟɧɢɣ�
ɞɥɹ� ɄȽ� ɢ� ɨɛɴɟɞɢɧɟɧɧɨɣ� ɝɪɭɩɩɵ� ɛɨɥɶɧɵɯ� ɏɈȻɅ� ɢ� ɂȻɋ�� Ʉɪɢɬɟɪɢɣ�
WPLQ�Wɢɫɯ� ����ɋ� ɢɦɟɥ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ������ɢ� ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ������
ȼɵɜɨɞɵ�� ��� Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɣ� ɨɬɜɟɬ� ɧɚ� ɨɤɤɥɸɡɢɨɧɧɭɸ� ɩɪɨɛɭ�
ɤɨɧɟɱɧɨɫɬɢ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɜɢɞɟ� ɞɜɭɯɮɚɡɧɨɣ� ɞɢɧɚɦɢɤɢ� ɬɟɦɩɟɪɚɬɭɪɵ�
ɟɟ�ɞɢɫɬɚɥɶɧɵɯ�ɨɬɞɟɥɨɜ�ɫ�ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ�ɫɧɢɠɟɧɢɟɦ�ɫ�ɦɢɧɢɦɭɦɨɦ�
ɱɟɪɟɡ� ��í��� ɫ� ɢ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɨɜɵɲɟɧɢɟɦ� ɫ� ɦɚɤɫɢɦɭɦɨɦ� ɱɟɪɟɡ�
��í���� ɫ� ɩɨɫɥɟ� ɫɧɹɬɢɹ� ɨɤɤɥɸɡɢɢ�� ��� ɍ� ɛɨɥɶɧɵɯ� ɏɈȻɅ� ɢ� ɂȻɋ�
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ɫɭɳɟɫɬɜɟɧɧɨ� ɫɧɢɠɟɧɚ� ɫɨɫɭɞɢɫɬɚɹ� ɪɟɚɤɬɢɜɧɨɫɬɶ�� ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟɣ� ɥɨɤɚɥɶɧɨɣ� ɬɟɦɩɟɪɚɬɭɪɧɨɣ� ɪɟɚɤɰɢɟɣ� ɧɚ�
ɨɤɤɥɸɡɢɨɧɧɭɸ� ɩɪɨɛɭ�� ��� Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɣ� ɤɪɢɬɟɪɢɣ� WPLQ� í� Wɢɫɯ� ����
ɩɨɡɜɨɥɹɟɬ� ɫ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� ������ ɢ� ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ� �����
ɨɬɧɟɫɬɢ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɤ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɫɨ� ɫɧɢɠɟɧɧɨɣ� ɫɨɫɭɞɢɫɬɨɣ�
ɪɟɚɤɬɢɜɧɨɫɬɶɸ

$66(60(17�2)�9$6&8/$5�5($&7,9,7<�86,1*�
7+(5020(75,&�2&&/86,9(�7(67�
$�5��*DOLHYD��5�5��*D\QD]DURYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��5�+��=XONDUQHHY
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� $VVHVVPHQW� RI� YDVFXODU� UHDFWLYLW\� LV� ZLGHO\� XVHG� IRU� WKH�
GHWHFWLRQ� RI� HQGRWKHOLDO� G\VIXQFWLRQ� �3RSRYD� /�� HW� DO�� ������� ,Q� FDVH�
RI� FRURQDU\� DUWHU\� GLVHDVH� �&$'�� DQG� FKURQLF� REVWUXFWLYH� SXOPRQDU\�
GLVHDVH��&23'���9HUWLQVND\D�1���������*LFKHYD�,���������WKH�HQGRWKHOLDO�
G\VIXQFWLRQ�GHWHUPLQHV�WKH�VHYHULW\�RI�FRQGLWLRQ�DQG�SURJQRVLV��$FFRUGLQJ�
WR�FXUUHQW�WKHRU\��WKH�ERG\�KDV�WKHUPRSURGXFLQJ�©FRUHª��,YDQRY�.����������
DQG� WKH�KHDW� LV� WUDQVIHUUHG� IURP� WKH� FRUH� WR� WKH�GLVWDO� SDUWV� RI� WKH�ERG\�
WKURXJK�WKH�YDVFXODU�V\VWHP��,Q�FDVH�RI�DEQRUPDOLW\�RI�YDVFXODU�UHDFWLYLW\��
GLVWDO� WHPSHUDWXUH� G\QDPLFV� VLJQL¿FDQWO\� FKDQJHV�� $LP�� $VVHVPHQW� RI�
YDVFXODU�UHDFWLYLW\�LQ�SDWLHQWV�ZLWK�&23'�DQG�&$'�XVLQJ�WKHUPRPHWULF�
RFFOXVLYH�WHVW��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG�WKH�FRQWURO�JURXS�
�&*�� Q ����� WKH� JURXS�ZLWK�&$'�� FRPSOLFDWHG�E\� FKURQLF� KHDUW� IDLOXUH�
�&+)��,,�VHYHULW\�OHYHO��,,��,,,�IXQFWLRQDO�FODVVHV�1<+$��Q �����DQG�WKH�
JURXS�RI�SDWLHQWV�ZLWK�&23'�,,,�,9�VWDJHV��Q �����)XQFWLRQDO�RFFOXVLYH�
WHVW�ZDV� FRQGXFWHG� E\� FURVV� FODPSLQJ� RI� ULJKW� EUDFKLDO� DUWHU\� GXULQJ� ��
PLQXWH� ZLWK� WKH� FXII� RI� 5LYYD�5RFKL� GHYLFH� �8VDQRY� '�� HW� DO��� �������
/RFDO�WKHUPRPHWU\�RI�WKH�GLVWDO�SKDODQJHV�RI�WKH�ULJKW�KDQG�ZDV�FRQGXFWHG�
E\� XVLQJ� QRQ�FRQWDFW� S\URHOHFWULF� WKHUPRPHWHU� '7����� �$	'�� -DSDQ���
0HDVXUHPHQW�ZDV�FRQGXFWHG�FRQVLVWHQWO\�SULRU�FRPSUHVVLRQ��LPPHGLDWHO\�
DIWHU� FRPSUHVVLRQ� UHPRYLQJ� DQG� HYHU\� ��� VHFRQGV� GXULQJ� �� PLQXWHV��
7KH� 6WXGHQW¶V� W� FULWHULRQ� ZDV� XVHG� IRU� FRPSDULQJ� WKH� UHVXOWV� EHWZHHQ�
JURXSV�� 'LIIHUHQFHV� ZLWK� VLJQL¿FDQFH� OHYHO� S� ����� ZHUH� FRQVLGHUHG� DV�
DXWKHQWLF��'DWD�DUH�SUHVHQWHG�LQ�WKH�IRUPDW�RI�©DULWKPHWLFDO�PHDQ�VWDQGDUG�
GHYLDWLRQª��5HVXOWV��7KH� WLPH�FRXUVH�RI� WKH� ORFDO� WHPSHUDWXUH�IRU�DOO� WKH�
¿QJHUV�KDG�LGHQWLFDO�G\QDPLFV��WKHUHIRUH�RQO\�LQGH[�¿QJHU�GDWD�ZHUH�XVHG�
IRU� IXUWKHU� DQDO\VLV�� 7KH� LQLWLDO� ¿QJHU¶V� ORFDO� WHPSHUDWXUH� �WLQ�� GLG� QRW�
GLIIHU�EHWZHHQ�JURXSV�DQG�KDG�D�YDOXH�LQ�WKH�FRQWURO�JURXS�í����������&��
LQ�&$'�JURXS�����������&��LQ�WKH�&23'�JURXS�í����������&��$�W\SLFDO�
FXUYH�RI�WKH�LQGH[�¿QJHU�ORFDO�WHPSHUDWXUH�G\QDPLFV�KDG���SKDVHV��LW�ZDV�
WHPSHUDWXUH�GHFUHDVH�LQ���í���VHFRQGV�DIWHU�FRPSUHVVLRQ�UHPRYLQJ��7KH�
YDOXH�RI�WPLQ�LQ�WKH�&*�ZDV�HTXDO�WR����������&��LQ�&$'�JURXS���������&��
LQ�&23'�JURXS����������&��7KHQ�� LW�ZDV� WHPSHUDWXUH� LQFUHDVH�ZLWK� WKH�
PD[LPXP��WPD[��DW���í����VHFRQGV�DIWHU�FRPSUHVVLRQ�UHPRYLQJ��7KH�YDOXH�
RI�WPD[�LQ�WKH�&*�ZDV�HTXDO�WR���������

�&��LQ�&$'�JURXS����������&��LQ�
&23'�JURXS�����������&��7KH�YDOXH�RI�WPLQ�í�WLQ�LQ�WKH�&*�ZDV�HTXDO�
WR� í���������&�� LQ� &+'� JURXS� ±� ����������&�� LQ� WKH� &23'� JURXS� ±�
����������&��7KH�PHDVXUH�RI�WPLQ�í�WLQ�LV�VLJQL¿FDQWO\�GLIIHUHQW�DV�EHWZHHQ�
WKH�&*�DQG�HDFK�RI�WKH�JURXSV�RI�SDWLHQWV��DOVR�EHWZHHQ�JURXSV�RI�&23'�
DQG�&$'��7KLV�PHDVXUH�ZDV�FKRVHQ�IRU�GLDJQRVWLF�FULWHULRQ�GHWHUPLQLQJ��
%\�DQDO\VLV�RI�WHVW�RSHUDWLQJ�FKDUDFWHULVWLFV��52&���WKH�RSWLPDO�VSOLW�SRLQW�
RI�GLVWULEXWLRQV�RI�WKH�WPLQ�í�WLQ�ZDV�GHWHUPLQHG�IRU�WKH�FRQWURO�JURXS�DQG�
WKH�FRPELQHG�JURXS�RI�SDWLHQWV�ZLWK�&23'�DQG�&$'��&ULWHULRQ� WPLQ�í�
WLQ�����&�KDV�D�VHQVLWLYLW\�RI�������DQG�VSHFL¿FLW\�RI�������&RQFOXVLRQ��
���3K\VLRORJLFDO�UHVSRQVH�WR�WKHUPRPHWULF�RFFOXVLYH�WHVW�RI�OLPE�DSSHDUV�
DV� D� WZR�SKDVH� WHPSHUDWXUH� G\QDPLFV� RI� LWV� GLVWDO� SDUWV�ZLWK� WKH� LQLWLDO�
GHFUHDVH�ZLWK�WKH�PLQLPXP�DW��í���VHFRQGV��DQG�IROORZLQJ�LQFUHDVH�ZLWK�
WKH� PD[LPXP� DW� ��í���� VHFRQGV� DIWHU� FRPSUHVVLRQ� UHPRYLQJ�� ��� 7KH�
YDVFXODU�UHDFWLYLW\�LQ�SDWLHQWV�ZLWK�&23'�DQG�&$'�VLJQL¿FDQWO\�UHGXFHG��
ZKLFK�LV�PDQLIHVWHG�DV�D�VLJQL¿FDQWO\�ORZHU�ORFDO�WHPSHUDWXUH�UHVSRQVH�WR�
VKRUW�WHUP�RFFOXVLYH� WHVW�����7KH�GLDJQRVWLF�FULWHULRQ� WPLQ�í� WLQ�����ZDV�
UHYHDOHG�� ZKLFK� DOORZV� WR� LQFOXGH� SDWLHQWV� WR� WKH� JURXS� ZLWK� LPSDLUHG�
YDVFXODU�UHDFWLYLW\�ZLWK�������RI�VHQVLWLYLW\�DQG������RI�VSHFL¿FLW\�

ɈɋɈȻȿɇɇɈɋɌɂ�ɐȿɊȿȻɊȺɅɖɇɈɃ�ɈɄɋɂȽȿɇȺɐɂɂ�
ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɈɋɌɊɕɆ�ɇȺɊɍɒȿɇɂȿɆ�
ɆɈɁȽɈȼɈȽɈ�ɄɊɈȼɈɈȻɊȺɓȿɇɂə�ȼɈ�ȼɊȿɆə�ɊȺɇɇȿɃ�
ȼȿɊɌɂɄȺɅɂɁȺɐɂɂ�
Ⱥ�Ⱥ��Ɂɢɦɢɧ��ɂ�Ⱥ��Ⱥɜɞɸɧɢɧɚ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɇ�Ⱥ��ɋɭɩɨɧɟɜɚ
ɇɚɭɧɵɣ�ɰɟɧɬɪ�ɇɟɜɪɨɥɨɝɢɢ�ɊȺɆɇ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɪɵɟ� ɧɚɪɭɲɟɧɢɹ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� �ɈɇɆɄ��
ɹɜɥɹɸɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɜɚɠɧɵɯ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ��

ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨɤɚɡɚɥɢ�
ɩɪɟɢɦɭɳɟɫɬɜɨ� ɪɚɧɧɟɣ� ɜɟɪɬɢɤɚɥɢɡɚɰɢɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɈɇɆɄ�
ɩɪɢ� ɩɨɦɨɳɢ� ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɵɯ� ɦɟɬɨɞɨɜ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɪɚɧɧɹɹ�
ɚɤɬɢɜɢɡɚɰɢɹ� ɫɜɹɡɚɧɚ� ɫ� ɪɢɫɤɨɦ� ɨɫɥɨɠɧɟɧɢɣ�� ɚ� ɩɨɬɨɦɭ� ɜɚɠɧɚ� ɨɰɟɧɤɚ�
ɧɟ�ɬɨɥɶɤɨ�ɟɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ��ɧɨ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼɵɹɜɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɰɟɪɟɛɪɚɥɶɧɨɣ� ɨɤɫɢɝɟɧɚɰɢɢ� �U6R��� ɛɨɥɶɧɵɯ�
ɫ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ� ɈɇɆɄ� ɜ� ɩɨɤɨɟ� ɢ� ɜɨ� ɜɪɟɦɹ� ɢɯ� ɜɟɪɬɢɤɚɥɢɡɚɰɢɢ�
ɢ� ɩɪɟɞɥɨɠɢɬɶ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɩɪɨɜɟɞɟɧɢɸ� ɷɬɢɯ� ɩɪɨɰɟɞɭɪ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ�� ɩɪɨɜɟɞɟɧɧɨɦ� ɜ� ɇɚɭɱɧɨɦ�
ɰɟɧɬɪɟ�ɧɟɜɪɨɥɨɝɢɢ�ɊȺɆɇ��ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ����ɛɨɥɶɧɵɯ�����ɦɭɠɱɢɧ�
ɢ���ɠɟɧɳɢɧ�� ɫ�ɈɇɆɄ�� ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ�����������ɥɟɬ��ɉɨ�
ɥɨɤɚɥɢɡɚɰɢɢ� ɨɱɚɝɨɜ� ɩɨɪɚɠɟɧɢɹ� ɩɚɰɢɟɧɬɵ� ɛɵɥɢ� ɪɚɫɩɪɟɞɟɥɟɧɵ� ɧɚ�
ɬɪɢ� ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɵɟ� ɝɪɭɩɩɵ�� ɥɟɜɨɟ� ɩɨɥɭɲɚɪɢɟ� �Ʌɉ�� ±� �� ɱɟɥ���
ɩɪɚɜɨɟ� ɩɨɥɭɲɚɪɢɟ� �ɉɉ�� ±� �� ɱɟɥ��� ɨɛɚ� ɩɨɥɭɲɚɪɢɹ� �Ɉɉ�� ±� �� ɱɟɥ��
Ȼɨɥɶɲɢɧɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�������ɧɟ�ɦɨɝɥɢ�ɯɨɞɢɬɶ��ɋ�ɞɜɭɦɹ�ɩɚɰɢɟɧɬɚɦɢ�
ɩɪɨɰɟɞɭɪɵ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɮɨɧɟ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɜɟɧɬɢɥɹɰɢɢ� ɥɟɝɤɢɯ��
ȼɟɪɬɢɤɚɥɢɡɚɰɢɸ� ɧɚ� ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɦ� ɫɬɨɥɟ� ³(ULJR´� ɧɚɱɢɧɚɥɢ� ɜ�
ɫɪɟɞɧɟɦ�ɱɟɪɟɡ�������ɧɟɞ��ɩɨɫɥɟ�ɈɇɆɄ��ȼɨ�ɜɪɟɦɹ�ɩɪɨɰɟɞɭɪɵ�ɩɨ�ɦɟɪɟ�
ɫɬɚɛɢɥɢɡɚɰɢɢ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɚɰɢɟɧɬɨɜ�ɩɨɫɬɟɩɟɧɧɨ�
ɩɟɪɟɜɨɞɢɥɢ�ɢɡ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ�ɜ�ɜɟɪɬɢɤɚɥɶɧɨɟ�ɩɨɥɨɠɟɧɢɟ��ɭɞɟɪɠɢɜɚɹ�
ɧɚ� ɷɬɨɦ�ɭɪɨɜɧɟ�ɨɬ���ɞɨ����ɦɢɧɭɬ��Ɉɛɳɟɟ�ɜɪɟɦɹ� ɡɚɧɹɬɢɹ�ɫɨɫɬɚɜɥɹɥɨ�
ɨɬ� ��í��� ɞɨ� ��í��� ɦɢɧɭɬ�� ɒɚɝɨɜɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɨɛɟɫɩɟɱɢɜɚɥɨ�
ɜɵɩɨɥɧɟɧɢɟ�ɩɚɰɢɟɧɬɚɦɢ�ɩɚɫɫɢɜɧɵɯ�ɞɜɢɠɟɧɢɣ�ɜ�ɬɟɦɩɟ��������ɲɚɝɨɜ�
ɜ� ɦɢɧɭɬɭ�� Ⱦɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɡɚɧɹɬɢɣ� ɢɡɦɟɪɹɥɢ� U6R��� ɚ� ɬɚɤɠɟ� ɫɪɟɞɧɟɟ� ɚɪɬɟɪɢɚɥɶɧɨɟ� ɞɚɜɥɟɧɢɟ��
ɩɭɥɶɫ� ɢ� ɩɟɪɢɮɟɪɢɱɟɫɤɭɸ� ɫɚɬɭɪɚɰɢɸ�� ɇɨɪɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� U6R��
ɫɨɫɬɚɜɥɹɸɬ� ��������� ɫɧɢɠɟɧɢɟ� ɢɥɢ� ɩɪɟɜɵɲɟɧɢɟ� ɪɚɫɰɟɧɢɜɚɸɬ� ɤɚɤ�
ɬɟɧɞɟɧɰɢɸ�ɤ�ɢɲɟɦɢɢ�ɢɥɢ�ɝɢɩɟɪɟɦɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɂɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�ɩɪɢɦɟɧɹɥɢ� W�±�ɤɪɢɬɟɪɢɣ�ɋɬɶɸɞɟɧɬɚ�ɞɥɹ�
ɫɜɹɡɚɧɧɵɯ�ɢ�ɧɟɫɜɹɡɚɧɧɵɯ�ɜɵɛɨɪɨɤ��ɤɪɢɬɟɪɢɢ�ɒɚɩɢɪɨ�ɍɢɥɤɢ��ɍɚɣɬɚ��
ȼɢɥɤɨɤɫɨɧɚ�� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɤɨɪɪɟɥɹɰɢɢ� ɩɨ� Ȼɪɚɜɷ�ɉɢɪɫɨɧɭ� ɢ� ɩɨ�
ɋɩɢɪɦɟɧɭ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɚɧɧɵɟ�U6R��ɩɨɤɨɹ��ɋɪɟɞɧɢɟ�ɩɨɤɚɡɚɬɟɥɢ�U6R��
ɩɨɤɨɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɨɪɚɠɟɧɢɟɦ�Ʌɉ�ɢ�ɉɉ�ɨɤɚɡɚɥɢɫɶ�ɜ�ɧɨɪɦɟ��ɫɨɫɬɚɜɢɜ�
�������� ɢ� �������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɪɟɡɭɥɶɬɚɬɵ�
U6R�� ɛɨɥɶɧɵɯ� ɫ� ɩɨɪɚɠɟɧɢɟɦ� Ɉɉ� ɨɤɚɡɚɥɢɫɶ� ɧɢɠɟ� ɧɨɪɦɵ� í� ������
ɢ� ɞɨɫɬɨɜɟɪɧɨ� ɨɬɥɢɱɚɥɢɫɶ� ɨɬ� ɡɧɚɱɟɧɢɣ� ɞɜɭɯ� ɩɟɪɜɵɯ� ɝɪɭɩɩ�� ɉɪɢ�
ɫɪɚɜɧɟɧɢɢ�ɩɨɤɚɡɚɬɟɥɟɣ�U6R��ɞɜɭɯ�ɩɨɥɭɲɚɪɢɣ�ɜɵɹɜɥɟɧɵ�ɛɨɥɟɟ�ɧɢɡɤɢɟ�
ɡɧɚɱɟɧɢɹ� ɫ� ɩɨɪɚɠɟɧɧɨɣ� ɫɬɨɪɨɧɵ�� ɨɞɧɚɤɨ� ɷɬɢ� ɪɚɡɥɢɱɢɹ� ɧɟ� ɹɜɥɹɸɬɫɹ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɞɨɫɬɨɜɟɪɧɵɦɢ�� ȼ� ɬɟɱɟɧɢɟ� ɤɭɪɫɚ� ɜɟɪɬɢɤɚɥɢɡɚɰɢɢ�
ɧɟ� ɜɵɹɜɥɟɧɨ� ɞɨɫɬɨɜɟɪɧɨɝɨ� ɭɜɟɥɢɱɟɧɢɹ� U6R�� ɩɨɤɨɹ�� Ⱦɚɧɧɵɟ� U6R�� ɜɨ�
ɜɪɟɦɹ� ɜɟɪɬɢɤɚɥɢɡɚɰɢɢ�� ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɜɟɪɬɢɤɚɥɢɡɚɰɢɹ� ɜɵɡɵɜɚɟɬ�
ɫɧɢɠɟɧɢɟ� U6R��� ɫɬɟɩɟɧɶ� ɫɧɢɠɟɧɢɹ� ɫɨɫɬɚɜɥɹɟɬ� ������ ɨɬ� ɢɫɯɨɞɧɵɯ�
ɡɧɚɱɟɧɢɣ��ɗɬɨ�ɭɱɢɬɵɜɚɥɢ�ɜɨ�ɜɪɟɦɹ�ɩɪɨɰɟɞɭɪ��ɩɨɫɤɨɥɶɤɭ�ɦɚɤɫɢɦɚɥɶɧɨ�
ɞɨɩɭɫɬɢɦɨ�ɫɧɢɠɟɧɢɟ�±������ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜɨɡɜɪɚɬ�ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ�
ɩɨɥɨɠɟɧɢɟ�ɛɨɥɶɧɵɯ�ɜɫɟɝɞɚ�ɜɵɡɵɜɚɟɬ��ɩɨ�ɜɢɞɢɦɨɦɭ��ɤɨɦɩɟɧɫɚɬɨɪɧɨɟ��
ɭɜɟɥɢɱɟɧɢɟ� U6R�� ɛɨɥɶɲɟ� ɢɫɯɨɞɧɨɝɨ� ɭɪɨɜɧɹ�� ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ�
ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɷɬɨɬ�ɜɨɡɜɪɚɬ�ɛɨɥɶɧɨɝɨ�ɜɵɩɨɥɧɹɬɶ�ɦɟɞɥɟɧɧɨ��ɩɨ�����ɜ���
ɦɢɧ��ɜɨ�ɢɡɛɟɠɚɧɢɟ�ɝɢɩɟɪɟɦɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��ɉɪɢ�ɜɟɪɬɢɤɚɥɢɡɚɰɢɢ�
ɭɪɨɜɟɧɶ� U6R�� ɩɨɪɚɠɟɧɧɨɝɨ� ɩɨɥɭɲɚɪɢɹ� ɫɧɢɠɚɟɬɫɹ� ɞɨɫɬɨɜɟɪɧɨ�
ɡɧɚɱɢɬɟɥɶɧɟɟ��ɱɟɦ�ɞɪɭɝɨɝɨ�ɩɨɥɭɲɚɪɢɹ��ɉɨ�ɦɟɪɟ�ɚɞɚɩɬɚɰɢɢ�ɛɨɥɶɧɵɯ�
ɨɬ� ɩɪɨɰɟɞɭɪɵ� ɤ� ɩɪɨɰɟɞɭɪɟ� ɫɧɢɠɟɧɢɟ� U6R�� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɚɡɨɜɨɝɨ�
ɭɪɨɜɧɹ�� ɜɨɡɧɢɤɚɸɳɟɟ� ɩɪɢ� ɩɟɪɟɜɨɞɟ� ɩɚɰɢɟɧɬɚ� ɜ� ɜɟɪɬɢɤɚɥɶɧɨɟ�
ɩɨɥɨɠɟɧɢɟ�� ɫɬɚɧɨɜɢɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨ� ɦɟɧɶɲɟ�� ɉɪɢɱɟɦ� ɩɚɰɢɟɧɬɵ��
ɢɦɟɜɲɢɟ�ɦɟɧɶɲɢɟ�ɢɫɯɨɞɧɵɟ�ɡɧɚɱɟɧɢɹ�U6R���ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ�ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɭɸ� ɩɨɥɨɠɢɬɟɥɶɧɭɸ� ɞɢɧɚɦɢɤɭ�� Ʉɨɧɬɪɨɥɶ� U6R�� ɜ� ɯɨɞɟ�
ɩɪɨɰɟɞɭɪɵ� ɩɨɡɜɨɥɹɥ� ɨɩɪɟɞɟɥɹɬɶ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɢ� ɞɥɢɬɟɥɶɧɨɫɬɶ�� ɚ�
ɬɚɤɠɟ�ɫɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�ɡɚɧɹɬɢɣ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜɵɹɜɥɟɧɵ�
ɨɫɨɛɟɧɧɨɫɬɢ� U6R�� ɛɨɥɶɧɵɯ� ɫ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ� ɈɇɆɄ�� ɩɪɟɞɥɨɠɟɧɵ�
ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɩɪɨɜɟɞɟɧɢɸ� ɢɯ� ɜɟɪɬɢɤɚɥɢɡɚɰɢɢ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ�
ɤɨɧɬɪɨɥɶ� U6R�� ɩɨɡɜɨɥɹɟɬ� ɩɨɞɞɟɪɠɢɜɚɬɶ� ɭɪɨɜɟɧɶ� ɰɟɪɟɛɪɚɥɶɧɨɣ�
ɨɤɫɢɝɟɧɚɰɢɢ� ɧɚ� ɨɩɬɢɦɚɥɶɧɨɦ� ɭɪɨɜɧɟ�� ɫɧɢɠɚɹ� ɪɢɫɤ� ɨɫɥɨɠɧɟɧɢɣ��
Ⱥ� ɬɚɤɠɟ� ɩɨɦɨɝɚɟɬ� ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ�� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɢ�
ɫɬɟɩɟɧɶ� ɫɥɨɠɧɨɫɬɢ� ɡɚɧɹɬɢɣ� ɢɧɞɢɜɢɞɭɚɥɶɧɨ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɛɨɥɶɧɨɝɨ��
ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɷɬɨɬ� ɦɟɬɨɞ� ɤ� ɩɪɢɦɟɧɟɧɢɸ� ɧɚ� ɪɚɧɧɢɯ�
ɷɬɚɩɚɯ�ɚɤɬɢɜɢɡɚɰɢɢ�ɛɨɥɶɧɵɯ�

)($785(6�2)�&(5(%5$/�2;<*(1$7,21�,1�3$7,(176�
:,7+�6752.(�'85,1*�($5/<�9(57,&$/,=,1*�
$�$��=LPLQ��,�$��$YG\XQLQD�
6FLHQWL¿F�$GYLVRU�í�'0HG6FL�1�$��6XSRQHYD
6FLHQWL¿F�FHQWHU�RI�QHXURORJ\�5$01

,QWURGXFWLRQ�� $FXWH� FHUHEURYDVFXODU� DFFLGHQW� �$&9$�� LV� RQH� RI� WKH�
PRVW� LPSRUWDQW� PHGLFDO� DQG� VRFLDO� SUREOHPV�� 6WXGLHV� DQG� DQDO\VLV� RI�
WKH� OLWHUDWXUH�VKRZHG�D�EHQH¿W� LQ�SDWLHQWV�ZLWK�HDUO\�VWURNH�YHUWLFDOL]LQJ�
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XVLQJ� URERWLF� WHFKQLTXHV�� +RZHYHU�� HDUO\� DFWLYDWLRQ� OLQNHG� WR� WKH� ULVN�
RI� FRPSOLFDWLRQV�� DQG� WKH� HYDOXDWLRQ� LV� LPSRUWDQW� EHFDXVH� LW� QRW� RQO\�
HI¿FLHQF\�EXW� DOVR� VDIHW\��$LP��5HYHDO� IHDWXUHV�RI� FHUHEUDO�R[\JHQDWLRQ�
�U6R��� SDWLHQWV� ZLWK� FRQVHTXHQFHV� RI� VWURNH� DW� UHVW� DQG� GXULQJ� WKHLU�
YHUWLFDOL]DWLRQ� DQG� WR� RIIHU� UHFRPPHQGDWLRQV� IRU� WKHVH� SURFHGXUHV��
0DWHULDOV� DQG�PHWKRGV�� ,Q� D� VWXG\�FRQGXFWHG�DW� WKH�5HVHDUFK�&HQWHU�RI�
1HXURORJ\�� ZDV� DWWHQGHG� E\� ��� SDWLHQWV� ���� PHQ� DQG� �� ZRPHQ�� ZLWK�
VWURNH��PHDQ�DJH�����������\HDUV��2Q�ORFDOL]DWLRQ�RI�OHVLRQV��SDWLHQWV�ZHUH�
GLYLGHG� LQWR� WKUHH� UHSUHVHQWDWLYH� JURXSV�� WKH� OHIW� KHPLVSKHUH� �/+�� í� ��
SHUV���7KH�ULJKW�KHPLVSKHUH��5+��í���SHUV���ERWK�KHPLVSKHUHV� �%+��í���
SHUV��0RVW�SDWLHQWV�������FRXOG�QRW�ZDON��:LWK�WZR�SDWLHQWV�WKH�SURFHGXUH�
ZDV� SHUIRUPHG� GXULQJ� SXOPRQDU\� YHQWLODWLRQ��9HUWLFDOL]DWLRQ� RQ� URERWLF�
WDEOH�©(ULJRª�VWDUWHG�DW�D�PHDQ�RI�������ZHHNV�DIWHU�VWURNH��'XULQJ� WKH�
SURFHGXUH��DV�WKH�VWDELOL]DWLRQ�RI�KHPRG\QDPLF�SDWLHQWV�JUDGXDOO\�PRYHG�
IURP� D� KRUL]RQWDO� WR� D� YHUWLFDO� SRVLWLRQ�� KROG� DW� WKLV� OHYHO� IURP��� WR� ���
PLQXWHV�� 7RWDO� WLPH� FODVVHV� UDQJHG� IURP� ��í��� WR� ��í���PLQXWHV�� /HJ�
PHFKDQLVP�HQIRUFHG�WKH�SDWLHQWV�SDVVLYH�PRYHPHQWV�DW�D�SDFH�RI��������
VWHSV�SHU�PLQXWH��7R�HQVXUH�WKH�VDIHW\�DQG�SHUIRUPDQFH�HYDOXDWLRQ�VWXGLHV�
PHDVXUHG� U6R��� DQG� PHDQ� DUWHULDO� SUHVVXUH�� KHDUW� UDWH�� DQG� SHULSKHUDO�
R[\JHQ� VDWXUDWLRQ��1RUPDO� YDOXHV� U6R�� FRQVWLWXWH� ��í���� UHGXFWLRQ� LQ�
H[FHVV� RU� D� WHQGHQF\� WR� UHJDUG� DV� LVFKHPLD� RU� K\SHUHPLD� RI� WKH� EUDLQ��
UHVSHFWLYHO\��2I�WKH�VWDWLVWLFDO�PHWKRGV�XVHG�W�WHVW�6WXGHQWCV�IRU�UHODWHG�DQG�
XQUHODWHG�VDPSOHV��FULWHULRQV�WKH�6KDSLUR�í�:LONH��:KLWH��:LONLQVRQ��WKH�
FRUUHODWLRQ� FRHI¿FLHQWV� IRU� WKH�%UDYDLV�3HDUVRQ� DQG� 6SHDUPDQ�� 5HVXOWV��
7KHVH� U6R�� UHVW��$YHUDJHV� U6R�� UHVW� RI� SDWLHQWV�ZLWK� OHVLRQV� RI�/+�DQG�
3+� ZHUH� QRUPDO�� DPRXQWLQJ� WR� �������� DQG� �������� UHVSHFWLYHO\��
:KLOH�WKH�UHVXOWV�RI�SDWLHQWV�ZLWK�OHVLRQV�U6R��%+�ZHUH�EHORZ�QRUPDO�í�
������DQG�VLJQL¿FDQWO\�GLIIHUHQW�IURP�WKH�YDOXHV�RI�WKH�¿UVW�WZR�JURXSV��
:KHQ�FRPSDULQJ�WKH�WZR�KHPLVSKHUHV�U6R��UHYHDOHG�ORZHU�YDOXHV�RQ�WKH�
DIIHFWHG�VLGH��EXW�WKHVH�GLIIHUHQFHV�DUH�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��'XULQJ�
WKH�FRXUVH�YHUWLFDOL]LQJ�UHYHDOHG�QR�VLJQL¿FDQW�LQFUHDVH�U6R��UHVW��7KHVH�
U6R�� GXULQJ� YHUWLFDOL]LQJ��$OO� SDWLHQWV� FDXVHV� D� GHFUHDVH� YHUWLFDOL]DWLRQ�
U6R���WKH�GHJUHH�RI�UHGXFWLRQ�RI�������RI�EDVHOLQH�YDOXHV��7KLV�LV�WDNHQ�
LQWR�DFFRXQW�GXULQJ�WKH�SURFHGXUHV�DV�PD[LPXP�SHUPLVVLEOH�UHGXFWLRQ�í�
�����$W� WKH� VDPH� WLPH�� UHWXUQV� WR� WKH�KRUL]RQWDO�SRVLWLRQ�RI� WKH�SDWLHQW�
LV�DOZD\V�DSSHDUV�D�FRPSHQVDWRU\� LQFUHDVH�RYHU�EDVHOLQH�U6R���ZKHUHE\�
WKH� SDWLHQW� LV� UHFRPPHQGHG� WR� SHUIRUP� WKLV� UHWXUQ� VORZO\� ����� SHU� ��
PLQ�� LQ�RUGHU� WR�DYRLG�K\SHUHPLD� LQ� WKH�EUDLQ��:KHQ�YHUWLFDOL]LQJ� OHYHO�
U6R�� DIIHFWHG� KHPLVSKHUH� GHFUHDVHV� VLJQL¿FDQWO\� JUHDWHU� WKDQ� WKH� RWKHU�
KHPLVSKHUH��$V�WKH�DGDSWDWLRQ�RI�SDWLHQWV�IURP�RQH�SURFHGXUH�WR�DQRWKHU�
GHFUHDVH�IURP�EDVHOLQH�U6R��WKDW�RFFXUV�ZKHQ�WUDQVIHUULQJ�WKH�SDWLHQW�LQ�
DQ�XSULJKW� SRVLWLRQ�� LW� EHFDPH� VLJQL¿FDQWO\� OHVV��:LWK�SDWLHQWV�ZKR�KDG�
ORZHU� LQLWLDO� YDOXHV� U6R��� VKRZHG� D� PRUH� SURQRXQFHG� SRVLWLYH� WUHQG��
56R��FRQWURO�GXULQJ�WKH�SURFHGXUH�LW�SRVVLEOH� WR�GHWHUPLQH�WKH�LQWHQVLW\�
DQG� GXUDWLRQ�� DV� ZHOO� DV� WKH� GHJUHH� RI� FRPSOH[LW\� FODVVHV�� &RQFOXVLRQ��
7KXV��WKH�IHDWXUHV�U6R��SDWLHQWV�ZLWK�VHTXHODH�RI�VWURNH�DUH�WDSHG��RIIHUHG�
UHFRPPHQGDWLRQV�IRU�WKHLU�YHUWLFDOL]LQJ��,W�LV�VKRZQ�WKDW�WKH�FRQWURO�U6R��
DOORZV�PDLQWDLQLQJ�FHUHEUDO�R[\JHQDWLRQ�DW�DQ�RSWLPXP�OHYHO��UHGXFLQJ�WKH�
ULVN�RI�FRPSOLFDWLRQV��$V�ZHOO�DV�KHOSLQJ�WR�DGMXVW�WKH�LQWHQVLW\��GXUDWLRQ�
DQG�FRPSOH[LW\�RI�WKH�FODVVHV�LQGLYLGXDOO\�IRU�HDFK�SDWLHQW��ZKLFK�DOORZV�
XV�WR�UHFRPPHQG�WKLV�PHWKRG�IRU�XVH�LQ�WKH�HDUO\�VWDJHV�RI�UHYLWDOL]DWLRQ�
RI�SDWLHQWV�

ɈɐȿɇɄȺ�ɊȺɋɉɊɈɋɌɊȺɇȿɇɇɈɋɌɂ�ȺɅɅȿɊȽɂɑȿɋɄɂɏ�
ɁȺȻɈɅȿȼȺɇɂɃ�ȼ�ɇȿɄɈɌɈɊɕɏ�ɊȺɃɈɇȺɏ�ɊȿɋɉɍȻɅɂɄɂ�
ȻȺɒɄɈɊɌɈɋɌȺɇ
ə�Ⱥ��Ƚɚɛɢɬɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ƚ�Ɇ��ɇɭɪɬɞɢɧɨɜɚ
Ȼɚɲɤɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɍɧɢɜɟɪɫɢɬɟɬ��ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ɜɨ� ɦɧɨɝɢɯ� ɫɬɪɚɧɚɯ� ɦɢɪɚ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɪɨɫɬ� ɱɚɫɬɨɬɵ� ɚɥɥɟɪɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɤɨɬɨɪɵɟ�
ɹɜɥɹɸɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɫɚɦɵɯ� ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɦɟɞɢɰɢɧɵ��
ȼɨɡɦɨɠɧɨ�� ɨɞɧɨɣ� ɢɡ� ɩɪɢɱɢɧ� ɭɜɟɥɢɱɟɧɢɹ� ɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�
ɹɜɥɹɟɬɫɹ�ɜɥɢɹɧɢɟ�ɮɚɤɬɨɪɨɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɚɧɤɟɬɧɵɟ� ɞɚɧɧɵɟ� ɧɚɫɟɥɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ� ɪɚɣɨɧɨɜ�
Ɋɟɫɩɭɛɥɢɤɢ�Ȼɚɲɤɨɪɬɨɫɬɚɧ��ɊȻ��ɢ�ɨɰɟɧɢɬɶ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɜ�ɧɢɯ�
ɚɥɥɟɪɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ���ɯ�ɪɚɣɨɧɚɯ�ɊȻ�
ɫ� ɭɱɟɬɨɦ� ɢɯ� ɤɥɢɦɚɬɨɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɪɚɫɩɨɥɨɠɟɧɢɹ�� ɩɪɟɨɛɥɚɞɚɧɢɹ�
ɨɩɪɟɞɟɥɟɧɧɵɯ�ɜɢɞɨɜ�ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ�±�Ⱥɛɡɟɥɢɥɨɜɫɤɨɦ��ɥɟɫɨɫɬɟɩɧɨɣ��
ɧɚɯɨɞɢɬɫɹ�ɧɚ� ɜɨɫɬɨɤɟ�ɊȻ��ɩɪɟɨɛɥɚɞɚɸɬ�ɛɟɪɟɡɨɜɵɟ�ɥɟɫɚ���Ⱥɫɤɢɧɫɤɨɦ�
�ɥɟɫɨɫɬɟɩɧɨɣ�� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɫɟɜɟɪɟ� ɊȻ��� Ʉɭɦɟɪɬɚɭɫɤɨɦ� �ɫɬɟɩɧɨɣ��
ɧɚɯɨɞɢɬɫɹ�ɧɚ�ɸɝɟ�ɊȻ����ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɫɤɪɢɧɢɧɝɨɜɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɚɧɤɟɬɧɵɦ� ɦɟɬɨɞɨɦ� ɫɥɭɱɚɣɧɨɣ� ɜɵɛɨɪɤɢ� ɩɭɬɟɦ� ɩɨɞɜɨɪɨɜɵɯ� ɨɛɯɨɞɨɜ�

ɠɢɬɟɥɟɣ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɫɢɦɩɬɨɦɨɜ� ɜɨɡɦɨɠɧɨɝɨ� ɚɥɥɟɪɝɢɱɟɫɤɨɝɨ�
ɪɢɧɢɬɚ��ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɵ�ɢ�ɚɥɥɟɪɝɨɞɟɪɦɚɬɨɡɨɜ�ɫ�ɩɨɦɨɳɶɸ�ɚɧɤɟɬɵ�
ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ,6$$&�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ�
���� ɚɧɤɟɬ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɹɥɨ� ɭɱɚɫɬɢɟ� ��� ɠɟɧɳɢɧ� ɢ� ���
ɦɭɠɱɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� Ȼɨɥɶɲɟ� ɜɫɟɝɨ� ɜɵɹɜɥɟɧɨ�ɠɚɥɨɛ�
ɧɚ� ɱɢɯɚɧɢɟ�� ɧɚɫɦɨɪɤ�� ɡɚɥɨɠɟɧɧɨɫɬɶ� ɧɨɫɚ�� ɫɥɟɡɨɬɟɱɟɧɢɟ�� ɤɨɬɨɪɵɟ�
ɛɵɥɢ�ɜɵɪɚɠɟɧɵ�ɜ�ɦɚɪɬɟ�� ɚɩɪɟɥɟ�� ɫɟɧɬɹɛɪɟ��ɨɤɬɹɛɪɟ��Ɇɟɧɶɲɟ�ɠɚɥɨɛ�
ɛɵɥɨ� ɧɚ� ɩɪɨɹɜɥɟɧɢɹ� ɚɥɥɟɪɝɨɞɟɪɦɚɬɨɡɨɜ�� ɋɨɱɟɬɚɧɢɟ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɵ� ɢ� ɚɥɥɟɪɝɢɱɟɫɤɨɝɨ� ɪɢɧɢɬɚ� ɛɵɥɨ� ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɦ� ɭ�
ɠɢɬɟɥɟɣ�Ⱥɫɤɢɧɫɤɨɝɨ� ɢ�Ʉɭɦɟɪɬɚɭɫɤɨɝɨ� ɪɚɣɨɧɨɜ�� ɚ� ɧɚɢɦɟɧɟɟ� ±� ɫɪɟɞɢ�
ɨɩɪɚɲɢɜɚɟɦɵɯ� Ⱥɛɡɟɥɢɥɨɜɫɤɨɝɨ� ɪɚɣɨɧɚ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɞɚɧɧɵɟ�
ɨɮɢɰɢɚɥɶɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɨ� ɧɚɢɛɨɥɶɲɟɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ� ɫɪɟɞɢ� ɞɚɧɧɵɯ� ��ɯ� ɪɚɣɨɧɨɜ� ɜ� Ʉɭɦɟɪɬɚɭɫɤɨɦ��
ɱɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɨɱɬɢ� ɨɞɢɧɚɤɨɜɚ� ɜ�
Ⱥɛɡɟɥɢɥɨɜɫɤɨɦ� ɢ� Ʉɭɦɟɪɬɚɭɫɤɨɦ� ɪɚɣɨɧɚɯ�� ɚ� ɜ� Ⱥɫɤɢɧɫɤɨɦ� ɪɚɣɨɧɟ� ±�
ɧɚɢɦɟɧɶɲɚɹ��Ⱥɥɥɟɪɝɢɱɟɫɤɢɣ�ɪɢɧɢɬ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɫɹ�ɫɪɟɞɢ�ɠɢɬɟɥɟɣ�
Ⱥɛɡɟɥɢɥɨɜɫɤɨɝɨ�ɢ�Ⱥɫɤɢɧɫɤɨɝɨ�ɪɚɣɨɧɨɜ��ɱɟɦ�ɜ�Ʉɭɦɟɪɬɚɭɫɤɨɦ�ɪɚɣɨɧɟ��
Ɍɚɤɠɟ� ɦɵ� ɫɪɚɜɧɢɥɢ� ɩɨɤɚɡɚɬɟɥɢ� ɦɟɠɞɭ� ɦɭɠɱɢɧɚɦɢ� ɢ� ɠɟɧɳɢɧɚɦɢ��
Ɉɤɚɡɚɥɨɫɶ�� ɱɬɨ� ɭ�ɠɟɧɳɢɧ� ɩɪɨɹɜɥɟɧɢɹ� ɛɵɥɢ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɦɢ�� ɜ�
ɱɚɫɬɧɨɫɬɢ��ɫɪɟɞɢ�ɧɢɯ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɚɫɶ�ɛɪɨɧɯɢɚɥɶɧɚɹ�ɚɫɬɦɚ��ɚ�ɬɚɤɠɟ�
ɩɪɨɹɜɥɟɧɢɹ� ɚɥɥɟɪɝɢɱɟɫɤɨɝɨ� ɪɢɧɢɬɚ�� ɚ� ɦɭɠɱɢɧ� ɛɨɥɶɲɟ� ɛɟɫɩɨɤɨɢɥɚ�
ɡɭɞɹɳɚɹ� ɫɵɩɶ� ɧɚ� ɤɨɠɟ�� ȼɵɜɨɞɵ�� ��� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɧɚɫɟɥɟɧɢɹ�
Ⱥɛɡɟɥɢɥɨɜɫɤɨɝɨ��Ⱥɫɤɢɧɫɤɨɝɨ�ɢ�Ʉɭɦɟɪɬɚɭɫɤɨɝɨ�ɪɚɣɨɧɨɜ�ɢɦɟɟɬ�ɬɟ�ɢɥɢ�
ɢɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�ɚɥɥɟɪɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�����Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�
ɚɥɥɟɪɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ�Ȼɚɲɤɨɪɬɨɫɬɚɧ�� ɜɨɡɦɨɠɧɨ��
ɫɜɹɡɚɧɚ� ɫ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɤɥɢɦɚɬɨɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɪɚɫɩɨɥɨɠɟɧɢɹ�
ɪɚɣɨɧɨɜ�� ��� ȼ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɚɲɤɨɪɬɨɫɬɚɧ�� ɤɚɤ� ɜ� Ɋɨɫɫɢɢ� ɢ� ɞɪɭɝɢɯ�
ɫɬɪɚɧɚɯ��ɨɬɦɟɱɚɟɬɫɹ�ɪɨɫɬ�ɚɥɥɟɪɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�
ɜɨɡɧɢɤɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɪɨɜɟɞɟɧɢɹ�ɛɨɥɟɟ�ɚɤɬɢɜɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɫɢɬɭɚɰɢɢ� ɩɨ� ɚɥɥɟɪɝɢɱɟɫɤɨɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�� ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ�
ɦɚɫɫɨɜɵɯ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɪɟɞɢ� ɧɚɫɟɥɟɧɢɹ�ɦɨɠɧɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɚɧɤɟɬɧɵɟ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɵ�
ɦɨɠɟɦ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɥɢɰ� ɫ� ɨɬɹɝɨɳɟɧɧɵɦ� ɚɥɥɟɪɝɢɱɟɫɤɢɦ�
ɚɧɚɦɧɟɡɨɦ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɢɯ�ɜɡɹɬɢɹ�ɧɚ�ɭɱɟɬ��ɩɪɨɜɟɞɟɧɢɹ�ɥɟɱɟɛɧɵɯ�
ɢ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪ�
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,QWURGXFWLRQ��$W�ODVW�GHFDGHV�LQ�PDQ\�FRXQWULHV�RI�WKH�ZRUOG�ZH�FDQ�VHH�D�
JURZWK�RI�DOOHUJLF�GLVHDVHV��2QH�RI�WKH�SRVVLEOH�UHDVRQ�RI�WKLV�LQFUHDVLQJ�
FRXOG� EH� WKH� LQÀXHQFH� RI� HQYLURQPHQWDO� IDFWRUV�� $LP�� 7R� DQDO\]H� WKH�
UHVSRQVHV�WR�WKH�TXHVWLRQQDLUHV�RI�WKH�SRSXODWLRQ�LQ�VRPH�UHJLRQV�RI�WKH�
5HSXEOLF�RI�%DVKNRUWRVWDQ�0DWHULDOV�DQG�PHWKRGV��,Q�WKH�WKUHH�UHJLRQV�RI�
WKH�5HSXEOLF� RI�%DVKNRUWRVWDQ� ±�$E]HOLORYVN\��$VNLQVN\� DQG�.XPHUWDX�
±� ZH� PDGH� D� VFUHHQLQJ� LQYHVWLJDWLRQ� E\� XVLQJ� D� TXHVWLRQQDLUHV�� :H�
PDGH� D� \DUG�URXQG� RI� SRSXODWLRQ� WR� GLVFRYHU� WKH� V\PSWRPV�RI� SRVVLEOH�
DOOHUJLF� UKLQLWLV�� EURQFKLDO� DVWKPD� RU� DOOHUJRGHUPDWRVLV� ZLWK� D� VSHFLDO�
TXHVWLRQQDLUH�RI� LQWHUQDWLRQDO�SURJUDPPH�,6$$&��5HVXOWV��:H�DQDO\]HG�
���� TXHVWLRQQDLUHV�� ,Q� WKLV� UHVHDUFK� WRRN� D� SDUW� ���ZRPHQ� DQG� ���PHQ�
DW� WKH� DJH� EHWZHHQ� ��� DQG� ��� \HDUV�� 7KH� PRVW� FRPSODLQWV� SHRSOH�
SURGXFHG� WR� VQHH]LQJ�� UXQQLQJ� QRVH�� QDVDO� FRQJHVWLRQ� DQG� ODFULPDWLRQ��
7KHVH�PDQLIHVWDWLRQV�ZHUH�PRUH� H[SUHVVHG� LQ�0DUFK��$SULO�� 6HSWHPEHU�
DQG� 2FWREHU�� :H� UHFHLYHG� OHVV� FRPSODLQWV� WR� DOOHUJRGHUPDWRVLV�� 7KH�
FRPELQDWLRQ� RI� EURQFKLDO� DVWKPD� DQG� DOOHUJLF� UKLQLWLV� ZDV� H[SUHVVHG�
EHWZHHQ� LQKDELWDQWV� RI� $VNLQVN\� DQG� .XPHUWDX� UHJLRQV�� EXW� D� OLWWOH� ±�
LQ� WKH� SRSXODWLRQ� RI�$E]HOLORYVN\� DUHD�� 'HVSLWH� WKH� RI¿FLDO� VRXUFHV� RI�
JUHDWHVW� SUHYDOHQFH� RI� EURQFKLDO� DVWKPD� LQ� WKH� SRSXODWLRQ� RI�.XPHUWDX�
DUHD��ZH�GLVFRYHUHG�WKDW�WKH�IUHTXHQF\�RI�WKLV�GLVHDVH�LV�WKH�VDPH�EHWZHHQ�
$E]HOLORYVN\� DQG� .XPHUWDX� UHJLRQV�� DQG� LQ� WKH� $VNLQVN\� DUHD� LV� WKH�
VPDOOHVW��$Q�DOOHUJLF� UKLQLWLV�PHW�PRUH�RIWHQ�EHWZHHQ� WKH� LQKDELWDQWV�RI�
$E]HOLORYVN\� DQG�$VNLQVN\� UHJLRQV�� DQG� WKH� VPDOOHVW� IUHTXHQF\�ZDV� LQ�
.XPHUWDX�DUHD��$OVR�ZH�FRPSDUHG�WKH�LQGHFHV�RI�TXHVWLRQQDLUHV�EHWZHHQ�
ZRPHQ�DQG�PHQ��:H�GLVFRYHUHG�WKDW�WKH�PDQLIHVWDWLRQV�RI�GLVHDVHV�ZHUH�
PRUH�H[SUHVVHG�DW�WKH�ZRPHQV�SRSXODWLRQ�WKDQ�LQ�PHQV��7KH�PDMRULW\�RI�
ZRPHQ� FRPSODLQHG� WR� EURQFKLDO� DVWKPD� DQG� DOOHUJLF� UKLQLWLV�� DQG� PHQ�
FRPSODLQHG�WR�WKH�PDQLIHVWDWLRQV�RI�DOOHUJRGHUPDWRVLV��&RQFOXVLRQ�����7KH�
FRQVLGHUDEOH�SDUW�RI�SRSXODWLRQ�RI�$E]HOLORYVN\��$VNLQVN\�DQG�.XPHUWDX�
UHJLRQV�KDV�D�GLIIHUHQW�PDQLIHVWDWLRQV�RI�DOOHUJLF�GLVHDVHV�����7KH�VSUHDGLQJ�
RI�DOOHUJLF�GLVHDVHV�LQ�WKH�5HSXEOLF�RI�%DVKNRUWRVWDQ�FRXOG�EH�FRQQHFWHG�
ZLWK�D�SHFXOLDULW\�RI�FOLPDWRJHRJUDSKLF�ORFDWLRQ�RI�WKH�UHJLRQV�����,Q�WKH�
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5HSXEOLF�RI�%DVKNRUWRVWDQ��OLNH�LQ�RWKHU�FRXQWULHV�RI�WKH�ZRUOG�DQG�LQ�WKH�
5XVVLDQ�)HGHUDWLRQ���ZH�FDQ�VHH�D�JURZWK�RI�DOOHUJLF�GLVHDVHV��7KDWV�ZK\�
LV� DULVLQJ� WKH� QHFHVVLW\� RI� PRUH� DFWLYH� UHVHDUFKHV� GHGLFDWHG� WR� DOOHUJLF�
GLVHDVHV�� 'XULQJ� WKH� PDVV� SUHYHQWLYH� UHVHDUFKHV� ZH� FDQ� XVH� GLIIHUHQW�
TXHVWLRQQDLUHV�� 7KXV� ZH� FDQ� SD\� DWWHQWLRQ� WR� SHRSOH� ZLWK� EXUGHQLQJ�
DOOHUJLF�DQDPQHVLV�IRU�WKHLU�VXEVHTXHQW�UHJLVWUDWLRQ�WR�PDNH�PHGLFDO�DQG�
SUHYHQWLYH�PHDVXUHV�

ɉɊɈəȼɅȿɇɂə�ɇȺɊɍɒȿɇɂɃ�ȼɇɍɌɊɂɗɇȾɈɌȿɅɂȺɅɖɇɕɏ�
ɋɈɈɌɇɈɒȿɇɂɃ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋɈ�ɋɉɈɇɌȺɇɇɕɆ�
ɉɇȿȼɆɈɌɈɊȺɄɋɈɆ�
Ʉ�Ⱥ��ɉɢɨɧɬɤɨɜɫɤɚɹ��ȼ�ɂ��ɂɳɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�Ƚ��ɉɭɫɬɨɜɟɬɨɜɚ
ɇɨɜɨɫɢɛɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ɇɨɜɨɫɢɛɢɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɞɢɨɩɚɬɢɱɟɫɤɢɣ� ɥɟɝɨɱɧɵɣ� ɮɢɛɪɨɡ� ɡɚɬɪɚɝɢɜɚɟɬ�
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� �� ɦɢɥɥɢɨɧɨɜ� ɥɸɞɟɣ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ�� Ɇɟɯɚɧɢɡɦ�
ɢɧɢɰɢɚɰɢɢ� ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɦɟɯɚɧɢɡɦ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�
ɢɡɭɱɟɧ�ɧɟ�ɞɨ�ɤɨɧɰɚ��ɩɪɢ�ɷɬɨɦ�ɡɚɛɨɥɟɜɚɧɢɟ�ɪɟɮɪɚɤɬɟɪɧɨ�ɤ�ɫɨɜɪɟɦɟɧɧɨɣ�
ɬɟɪɚɩɢɢ�� Ɇɟɯɚɧɢɡɦɵ� ɩɪɨɮɢɛɪɨɬɢɱɟɫɤɢɯ� ɢ� ɩɪɨɬɢɜɨɮɢɛɪɨɬɢɱɟɫɤɢɯ�
ɩɪɨɰɟɫɫɨɜ� ɩɪɢɦɟɧɢɦɵ� ɤ� ɬɚɤɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɤɚɤ� ɛɭɥɥɟɡɧɚɹ� ɛɨɥɟɡɧɶ�
ɥɟɝɤɢɯ� ɫ� ɦɚɧɢɮɟɫɬɚɰɢɟɣ� ɫɩɨɧɬɚɧɧɵɦ� ɩɧɟɜɦɨɬɨɪɚɤɫɨɦ�� Ɉɞɧɢɦ�
ɢɡ� ɧɟɞɚɜɧɨ� ɜɵɹɜɥɟɧɧɵɯ� ɦɚɪɤɟɪɨɜ� ɥɟɝɨɱɧɨɝɨ� ɮɢɛɪɨɡɚ� ɹɜɥɹɟɬɫɹ�
ɷɧɞɨɬɟɥɢɚɥɶɧɵɣ� ɮɚɤɬɨɪ� ɪɨɫɬɚ� 9(*)�� ɩɪɨɬɢɜɨɮɢɛɪɨɬɢɱɟɫɤɢɦ�
ɦɚɪɤɟɪɨɦ� ɹɜɥɹɟɬɫɹ� ɩɪɨɫɬɚɝɥɚɧɞɢɧ� -�3J� -��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɪɟɞɟɥɢɬɶ�ɯɚɪɚɤɬɟɪ�ɧɚɪɭɲɟɧɢɹ�ɢ�ɫɩɟɰɢɮɢɤɭ�ɜɧɭɬɪɢɷɧɞɨɬɟɥɢɚɥɶɧɵɯ�
ɫɨɨɬɧɨɲɟɧɢɣ� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɩɨ� ɩɨɜɨɞɭ� ɫɩɨɧɬɚɧɧɨɝɨ�
ɩɧɟɜɦɨɬɨɪɚɤɫɚ� ɞɨ� ɢ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ʉɪɢɬɟɪɢɹɦɢ� ɜɤɥɸɱɟɧɢɹ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ�� ɧɚɥɢɱɢɟ�
ɞɚɧɧɵɯ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� ɨɪɝɚɧɨɜ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ� ɫ�
ɯɚɪɚɤɬɟɪɧɨɣ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɨɣ� ɩɨɪɚɠɟɧɢɹ� ɥɟɝɤɢɯ� ɢ�
ɩɥɟɜɪɵ� ɢ�ɢɥɢ� ɧɚɥɢɱɢɟ� ɫɩɨɧɬɚɧɧɨɝɨ� ɩɧɟɜɦɨɬɨɪɚɤɫɚ� ɜ� ɚɧɚɦɧɟɡɟ� ɢ�
ɢɥɢ� ɪɟɰɢɞɢɜɢɪɭɸɳɢɯ� ɩɧɟɜɦɨɬɨɪɚɤɫɨɜ�� ɜɵɩɨɥɧɟɧɧɨɟ� ɨɩɟɪɚɬɢɜɧɨɟ�
ɥɟɱɟɧɢɟ� ɜ� ɨɛɴɟɦɟ� ɬɨɪɚɤɨɫɤɨɩɢɢ� ɢɥɢ� ɬɨɪɚɤɨɬɨɦɢɢ�� ɩɥɟɜɪɷɤɬɨɦɢɢ� ɢ�
ɢɫɫɟɱɟɧɢɹ� ɛɭɥɥ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɬɨɪɚɤɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ�� ɂɫɫɥɟɞɨɜɚɧɚ�
ɩɥɚɡɦɚ� ��� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɩɨ� ɫɩɨɫɨɛɭ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ��ɹ� ɝɪɭɩɩɚ�
í� ɬɨɪɚɤɨɫɤɨɩɢɹ� ɫ� ɩɥɟɜɪɷɤɬɨɦɢɟɣ�� ��� ɩɚɰɢɟɧɬɨɜ�� ��ɹ� ɝɪɭɩɩɚ� í�
ɬɨɪɚɤɨɬɨɦɢɹ� ɫ� ɩɥɟɜɪɷɤɬɨɦɢɟɣ�� ��� ɩɚɰɢɟɧɬɨɜ�� ȼ� ɝɪɭɩɩɭ� ɤɨɧɬɪɨɥɹ�
ɜɨɲɥɢ� ��� ɡɞɨɪɨɜɵɯ� ɜɨɥɨɧɬɟɪɨɜ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥ����������ɥɟɬ��Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɢɫɫɥɟɞɭɟɦɵɯ�ɩɚɰɢɟɧɬɨɜ�
ɭɪɨɜɟɧɶ� 9(*)� ɛɵɥ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ� ɞɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ��
ɉɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɜ� ��ɣ� ɝɪɭɩɩɟ� í� 9(*)� ɜɵɲɟ� ɜ� �� ɪɚɡɚ�
�ɪ�������� ɜ� ���� ɪɚɡɚ�ɦɟɧɶɲɟ�� ɱɟɦ�ɭ� ɩɚɰɢɟɧɬɨɜ� ɜɨ� �� ɝɪɭɩɩɟ� �ɪ��������
ȼɨ���ɣ�ɝɪɭɩɩɟ�9(*)�ɜ�����ɪɚɡɚ�ɜɵɲɟ��ɱɟɦ�ɜ�ɝɪɭɩɩɟ�ɤɨɧɬɪɨɥɹ��ɪ�������
ɩɨɫɥɟ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ��ɋɪɟɞɢ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɰɢɬɨɤɢɧɨɜ��
ɫɜɹɡɚɧɧɵɯ�ɫ�ɚɧɝɢɨɝɟɧɟɡɨɦ��ɷɧɞɨɬɟɥɢɚɥɶɧɵɣ�ɫɨɫɭɞɢɫɬɵɣ�ɮɚɤɬɨɪ�ɪɨɫɬɚ�
ɛɵɥ�ɜɵɞɟɥɟɧ�ɤɚɤ�ɜɚɠɧɵɣ�ɪɟɝɭɥɹɬɨɪ�ɚɧɝɢɨɝɟɧɟɡɚ�ɢ�ɝɥɚɜɧɵɣ�ɭɫɢɥɢɬɟɥɶ�
ɩɪɨɧɢɰɚɟɦɨɫɬɢ� ɫɨɫɭɞɨɜ� ɢ� ɜ� ɧɟɫɤɨɥɶɤɢɯ� ɜɢɞɚɯ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɢɡɦɟɧɟɧɢɣ��Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɜ�ɝɪɭɩɩɚɯ�3J�-��ɛɵɥɚ�ɜɵɲɟ�ɤɨɧɬɪɨɥɹ�ɜ������
ɪɚɡɚ��S��������ȼɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�ɩɨɤɚɡɚɬɟɥɢ�3J�-��ɜ�ɩɥɚɡɦɟ�
ɤɪɨɜɢ�ɩɪɟɜɵɲɚɥɢ�ɡɧɚɱɟɧɢɹ�ɤɨɧɬɪɨɥɹ�ɜ�����ɪɚɡɚ��S��������Ɍɚɤɠɟ�ɛɵɥɚ�
ɜɵɹɜɥɟɧɚ� ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɞɨɫɬɨɜɟɪɧɨɫɬɶ� ɩɪɢ� ɫɪɚɜɧɟɧɢɢ� ɭɪɨɜɧɟɣ�
ɢɡɭɱɚɟɦɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ��S��������ɉɨɫɥɟ�ɜɵɩɨɥɧɟɧɧɨɝɨ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɩɪɨɢɡɨɲɥɨ� ɫɧɢɠɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� 3J� -�� ɜ�
ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɨɛɫɥɟɞɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ�� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ���� �S��������
ɩɪɢ� ɷɬɨɦ� ɜ� ɝɪɭɩɩɟ� �� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɨɫɬɚɜɚɥɫɹ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�
ɤɨɧɬɪɨɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� �S�������� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɭɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɹ� 3J� -�� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɜɨ� ɜɬɨɪɨɣ�
ɝɪɭɩɩɟ�� ɢ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɭɪɨɜɟɧɶ�3J� -��
ɩɨ�ɩɪɟɠɧɟɦɭ�ɨɫɬɚɟɬɫɹ�ɜɵɫɨɤɢɦ��ȼɵɜɨɞɵ�����ɍɪɨɜɟɧɶ�9(*)�ɩɥɚɡɦɵ�
ɤɪɨɜɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɛɭɥɥɟɡɧɨɣ�ɛɨɥɟɡɧɶɸ�ɥɟɝɤɢɯ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��ɱɟɦ�
ɜ�ɝɪɭɩɩɟ�ɤɨɧɬɪɨɥɹ��ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɚɤɬɢɜɧɨ�ɩɪɨɬɟɤɚɸɳɢɣ�ɩɪɨɰɟɫɫ�
ɮɢɛɪɨɡɢɪɨɜɚɧɢɹ�ɥɟɝɨɱɧɨɣ� ɬɤɚɧɢ�ɭ� ɷɬɢɯ�ɩɚɰɢɟɧɬɨɜ�� ���ɍ�ɩɚɰɢɟɧɬɨɜ��
ɤɨɬɨɪɵɦ� ɜɵɩɨɥɧɹɥɚɫɶ� ɬɨɪɚɤɨɬɨɦɢɹ� ɫ� ɩɥɟɜɪɷɤɬɨɦɢɟɣ�� ɩɨɤɚɡɚɬɟɥɢ�
9(*)� ɛɵɥɢ� ɜɵɲɟ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɟ�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ�
ɜɟɪɨɹɬɧɨ� ɛɨɥɟɟ� ɚɤɬɢɜɧɨ� ɩɪɨɬɟɤɚɸɳɢɣ� ɩɪɨɰɟɫɫ� ɮɢɛɪɨɡɢɪɨɜɚɧɢɹ�
ɥɟɝɨɱɧɨɣ�ɬɤɚɧɢ�����Ɉɞɧɚɤɨ�ɭɪɨɜɟɧɶ�3J�-��ɜ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɦ�
ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɬɨɪɚɤɨɬɨɦɢɹ�ɫ�ɩɥɟɜɪɷɤɬɨɦɢɟɣ��ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�
ɞɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɢ� ɟɝɨ� ɭɪɨɜɟɧɶ� ɨɫɬɚɜɚɥɫɹ� ɜɵɫɨɤɢɦ� ɧɚ� ��
ɫɭɬɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ��ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɬɨ��ɱɬɨ�ɜ�ɞɚɧɧɨɣ�
ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɩɪɨɬɢɜɨɮɢɛɪɨɬɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɧɨɫɹɬ� ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɵɣ�ɯɚɪɚɤɬɟɪ�

0$1,)(67$7,216�2)�,175$(1'27+(/,$/�5(/$7,216�,1�
3$7,(176�:,7+�63217$1(286�31(8027+25$;�
.�$��3LRQWNRYVND\D��9�,��,VKFKHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�0�*��3XVWRYHWRYD
1RYRVLELUVN�6WDWH�0HGLFDO�8QLYHUVLW\��1RYRVLELUVN��5XVVLD

,QWURGXFWLRQ�� ,GLRSDWKLF� SXOPRQDU\� ¿EURVLV� DIIHFWV� DSSUR[LPDWHO\� ��
PLOOLRQ�SHRSOH�ZRUOGZLGH�� ,QLWLDO�PHFKDQLVP�DQG� WKH�PHFKDQLVP�RI� WKH�
GLVHDVH�SURJUHVVLRQ�KDV�QRW�EHHQ�VWXGLHG�XS�WR�WKH�HQG��DQG�WKH�GLVHDVH�LV�
UHIUDFWRU\� WR� FXUUHQW� WKHUDS\�� 3UR¿EURWLF�PHFKDQLVPV� DQG� SURFHVVHV� DUH�
DSSOLFDEOH� WR� VXFK� GLVHDVHV� DV� EXOORXV� OXQJ� GLVHDVH� ZLWK� PDQLIHVWDWLRQ�
RI� VSRQWDQHRXV� SQHXPRWKRUD[�� 2QH� RI� WKH� QRYHO� LGHQWL¿HG� PDUNHUV� RI�
SXOPRQDU\� ¿EURVLV� LV� YDVFXODU� HQGRWKHOLDO� JURZWK� IDFWRU� 9(*)�� DQG�
DQL¿EURWLF�PDUNHU�LV�SURVWDJODQGLQH�-��3J�-���$LP��,GHQWLI\�WKH�QDWXUH�RI�
WKH�GLVWXUEDQFHV�DQG�WKH�VSHFL¿FV�RI�LQWUDHQGRWKHOLDO�UHODWLRQV�LQ�SDWLHQWV�
XQGHUZHQW� VXUJHU\� IRU� VSRQWDQHRXV� SQHXPRWKRUD[� EHIRUH� DQG� DIWHU� WKH�
WUHDWPHQW�� 0DWHULDOV� DQG� PHWKRGV�� ,QFOXVLRQ� FULWHULD� ZHUH�� HYLGHQFH� RI�
FRPSXWHG� WRPRJUDSK\� RI� WKH� FKHVW� ZLWK� WKH� FKDUDFWHULVWLF� UDGLRJUDSKLF�
OXQJ�OHVLRQV�DQG�SOHXUDO�DQG�RU�WKH�SUHVHQFH�RI�VSRQWDQHRXV�SQHXPRWKRUD[�
LQ� KLVWRU\� DQG�RU� UHFXUUHQW� SQHXPRWKRUD[�� SHUIRUPHG� VXUJHU\� LQ� WKH�
YROXPH� RI� WKRUDFRVFRS\� RU� WKRUDFRWRP\�� SOHXUHFWRP\� DQG� UHVHFWLRQ� RI�
EXOODH�LQ�WKH�'HSDUWHQW�RI�WKRUDFLF�VXUJHU\��3ODVPD�RI����RSHUDWHG�SDWLHQWV�
ZDV� LQYHVWLJDWHG��$OO� SDWLHQWV�E\� WKH�PHWKRG�RI� VXUJLFDO� WUHDWPHQW�ZHUH�
GLYLGHG� LQWR� �� JURXSV�� *URXS� �� í� WKRUDFRVFRS\� ZLWK� SOHXUHFWRP\�� ���
SDWLHQWV��JURXS���í�WKRUDFRWRP\�ZLWK�SOHXUHFWRP\�����SDWLHQWV��7KH�FRQWURO�
JURXS� LQFOXGHG� ��� KHDOWK\� YROXQWHHUV�� 7KH� DYHUDJH� DJH� RI� WKH� FRQWURO�
JURXS�ZDV����������\HDUV��5HVXOWV��,Q�WKH�SDWLHQWV�VWXGLHG�WKH�9(*)�OHYHO�
ZDV� VLJQL¿FDQWO\� KLJKHU� EHIRUH� WKH� VXUJHU\��$IWHU� VXUJHU\� LQ�*URXS���í�
9(*)�LV���WLPHV�KLJKHU��S�������DQG�����WLPHV�ORZHU�WKDQ�WKRVH�LQ�JURXS�
���S��������,Q�JURXS����9(*)�LV�����WLPHV�KLJKHU�WKDQ�LQ�WKH�FRQWURO�JURXS�
�S���������DIWHU�VXUJHU\��$PRQJ�WKH�ODUJH�QXPEHU�RI�F\WRNLQHV�DVVRFLDWHG�
ZLWK� DQJLRJHQHVLV�� YDVFXODU� HQGRWKHOLDO� JURZWK� IDFWRU� KDV� EHHQ� LVRODWHG�
DV� DQ� LPSRUWDQW� UHJXODWRU� RI� DQJLRJHQHVLV� DQG� YDVFXODU� SHUPHDELOLW\�� D�
PDLQ�DPSOL¿HU�DQG�D�IHZ�NLQGV�RI� LQÀDPPDWRU\�FKDQJHV��&RQFHQWUDWLRQ�
LQ�JURXSV�3J�-��FRQWURO�ZDV�KLJKHU�E\������WLPHV��S��������,Q�WKH�VHFRQG�
JURXS�RI�SDWLHQWV�¿JXUHV�RI�3J�-��SODVPD�FRQWURO�YDOXHV�H[FHHGHG�����WLPHV�
�S��������,W�ZDV�DOVR�VWDWLVWLFDOO\�VLJQL¿FDQW�LQ�FRPSDULVRQ�ZLWK�WKH�OHYHOV�
RI�WKH�VWXGLHG�LQGH[�EHWZHHQ�JURXSV��S��������$IWHU�VXUJHU\�GHFUHDVHG�3J�
-��FRQFHQWUDWLRQ�LQ�SODVPD�RI�WKH�SDWLHQWV�ZDV�HYDOXDWHG��DQ�DYHUDJH�RI����
���S���������ZKLOH�LQ�*URXS���� WKLV�¿JXUH�UHPDLQHG�VLJQL¿FDQWO\�KLJKHU�
WKDQ� FRQWURO� YDOXHV� �S���������7KXV�� WKH�PD[LPXP� LQFUHDVH� LQ�3J� -�� LQ�
SODVPD�ZDV�REVHUYHG�LQ�WKH�VHFRQG�JURXS��DQG�DIWHU�VXUJLFDO�WUHDWPHQW�3J�
-�� OHYHO� UHPDLQHG� KLJK��&RQFOXVLRQ�� ���9(*)�SODVPD� OHYHOV� LQ� SDWLHQWV�
ZLWK� EXOORXV� OXQJ� GLVHDVH� ZDV� VLJQL¿FDQWO\� KLJKHU� WKDQ� LQ� WKH� FRQWURO�
JURXS��LQGLFDWLQJ�WKDW�WKH�SURFHVV�RI�DFWLYHO\�ÀRZLQJ�¿EURVLV�OXQJ�WLVVXH�
LV�SUHVHQWLQJ�LQ�WKHVH�SDWLHQWV�����,Q�SDWLHQWV�ZKR�XQGHUZHQW�WKRUDFRWRP\�
ZLWK�SOHXUHFWRP\��9(*)�LQGLFDWRUV�ZHUH�KLJKHU�DIWHU�VXUJLFDO�WUHDWPHQW��
LQGLFDWLQJ� SUREDEO\�PRUH� DFWLYHO\� SURFHHGLQJ� SURFHVV� RI� ¿EURVLV� RI� WKH�
OXQJ� WLVVXH�� ��� +RZHYHU�� WKH� OHYHO� 3J� -�� LQ� WKH� JURXS� RI� SDWLHQWV� ZKR�
XQGHUZHQW� WKRUDFRWRP\�ZLWK� SOHXUHFWRP\�ZDV� VLJQL¿FDQWO\� KLJKHU� WKDQ�
EHIRUH�VXUJHU\�DQG�LWV�OHYHO�UHPDLQHG�KLJK�RQ�GD\���DIWHU�VXUJHU\��LQGLFDWLQJ�
WKDW�LQ�WKLV�JURXS�RI�SDWLHQWV�DQWL¿EURWLF�SURFHVVHV�DUH�PRUH�DFWLYH�

ȺɄɌɍȺɅɖɇɕȿ�ȺɋɉȿɄɌɕ�ȼɇɍɌɊɂȻɈɅɖɇɂɑɇɕɏ�
ɂɇɎȿɄɐɂɃ�ȼ�ɆɇɈȽɈɉɊɈɎɂɅɖɇɈɆ�ɋɌȺɐɂɈɇȺɊȿ�
ȿ�ȿ��Ʉɪɭɝɥɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȿ��Ȼɢɥɺɜ��ɤ�ɦ�ɧ��Ⱥ�ȼ��Ʌɹɦɢɧ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� ɦɟɞɢɰɢɧɟ� ɩɪɨɛɥɟɦɚ� ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɵɯ�
ɢɧɮɟɤɰɢɣ� �ȼȻɂ�� ɫɬɨɢɬ� ɞɨɫɬɚɬɨɱɧɨ� ɨɫɬɪɨ� ɜɫɥɟɞɫɬɜɢɟ� ɭɜɟɥɢɱɟɧɢɹ�
ɤɨɥɢɱɟɫɬɜɚ� ɦɟɞɢɰɢɧɫɤɢɯ� ɢɧɜɚɡɢɜɧɵɯ� ɦɚɧɢɩɭɥɹɰɢɣ�� ɭɤɪɭɩɧɟɧɢɹ�
ɥɟɱɟɛɧɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɨɪɝɚɧɢɡɚɰɢɣ� �ɅɉɈ��� ɫɧɢɠɟɧɢɹ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɢɦɦɭɧɧɨɝɨ� ɫɬɚɬɭɫɚ� ɭ� ɫɨɜɨɤɭɩɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ� Ɋɨɫɫɢɢ��
Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɢ� ɜɢɞɨɜɨɣ� ɫɨɫɬɚɜ� ɜɨɡɛɭɞɢɬɟɥɟɣ��
ɤɨɬɨɪɵɣ� ɜɚɪɶɢɪɭɟɬ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɪɨɮɢɥɹ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɫɬɚɰɢɨɧɚɪɚ� ɢ� ɪɟɝɢɨɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɫɬɪɭɤɬɭɪɭ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ȼȻɂ� ɜ� ɦɧɨɝɨɩɪɨɮɢɥɶɧɨɦ� ɫɬɚɰɢɨɧɚɪɟ� ɢ�
ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ� ɢɯ� ɜɨɡɛɭɞɢɬɟɥɟɣ� ɤ� ɚɧɬɢɦɢɤɪɨɛɧɵɦ� ɩɪɟɩɚɪɚɬɚɦ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɗɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɣ��Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɅɉɈ�ɡɚ�
����í�����ɝɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɨɝɥɚɫɧɨ�ɩɪɨɜɟɞɟɧɧɨɦɭ�ɢɫɫɥɟɞɨɜɚɧɢɸ��
ɜ� ɩɟɪɢɨɞ� ɫ� ɹɧɜɚɪɹ� ����� ɩɨ� ɨɤɬɹɛɪɶ� ����� ɝɨɞɚ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ����
ɫɥɭɱɚɹ�ȼȻɂ�ɩɨ�ɜɫɟɣ�ɅɉɈ��ɢɡ�ɧɢɯ�ɜ����ɫɥɭɱɚɟɜ���������ɭɫɬɚɧɨɜɥɟɧɚ�
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ɦɢɤɫɬ�ɢɧɮɟɤɰɢɹ� ��í�� ɭɫɥɨɜɧɨ�ɩɚɬɨɝɟɧɧɵɯ� ɛɚɤɬɟɪɢɢ� ɜ� ɚɫɫɨɰɢɚɰɢɢ���
ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɵɣ�ɫɨɫɬɚɜ�ɦɢɤɪɨɛɧɵɯ�ɚɫɫɨɰɢɚɰɢɣ�í�ɫɬɚɮɢɥɨɤɨɤɤɢ�
ɢ� ɷɧɬɟɪɨɛɚɤɬɟɪɢɢ�� ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ȼȻɂ� ɜ�
ɨɬɞɟɥɟɧɢɢ�ɪɟɚɧɢɦɚɰɢɢ�ɢ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ɈɊɂɌ��ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɭ�
���ɢɡ�����ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɛɨɥɶɧɵɯ��������ɫɥɭɱɚɟɜ��ɜɵɹɜɥɹɥɚɫɶ�
ɦɢɤɫɬ�ɢɧɮɟɤɰɢɹ��ȼ�ɨɬɥɢɱɢɟ�ɨɬ�ɷɬɨɝɨ��ɜ�ɨɬɞɟɥɟɧɢɹɯ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ�
ɩɪɨɮɢɥɹ�ɧɚɛɥɸɞɚɥɚɫɶ�ɞɪɭɝɚɹ�ɤɚɪɬɢɧɚ��ɬɨɥɶɤɨ�ɭ����ɬɚɤɢɯ�ɩɚɰɢɟɧɬɨɜ�
ɢɡ� ��� �������� ɨɬɦɟɱɚɥɚɫɶ� ɜɵɞɟɥɟɧɢɟ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɚɫɫɨɰɢɚɰɢɣ��
ȼ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɨɬɞɟɥɟɧɢɹɯ� ɫɢɬɭɚɰɢɹ� ɫ� ɦɢɤɫɬ�ɢɧɮɟɤɰɢɹɦɢ� ɛɵɥɚ�
ɛɥɢɡɤɨɣ�ɤ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɦ��ɭ�����ɛɨɥɶɧɵɯ�ɫ�ȼȻɂ����ɢɡ����ɱɟɥɨɜɟɤ��
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɜɵɞɟɥɟɧɢɟ� ɢɡ� ɨɩɟɪɚɰɢɨɧɧɵɯ� ɪɚɧ� ɞɜɭɯ� ɢ� ɛɨɥɟɟ�
ɪɨɞɨɜ�ɭɫɥɨɜɧɨ�ɩɚɬɨɝɟɧɧɵɯ�ɛɚɤɬɟɪɢɣ��Ʉɚɤ�ɫɥɟɞɭɟɬ�ɢɡ�ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ��
ɧɚɢɛɨɥɟɟ� ɜɵɫɨɤɚɹ� ɞɨɥɹ� ɦɢɤɫɬ�ɢɧɮɟɤɰɢɣ� ɛɵɥɚ� ɨɬɦɟɱɟɧɚ� ɜ� ɈɊɂɌ��
Ⱦɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɹɜɥɹɟɬɫɹ�ɨɠɢɞɚɟɦɵɦ�ɢ�ɡɚɤɨɧɨɦɟɪɧɵɦ��ɬɚɤ�ɤɚɤ�ɜ�
ɞɚɧɧɨɦ�ɨɬɞɟɥɟɧɢɢ�ɧɚɯɨɞɢɬɫɹ�ɧɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɣ�ɤɨɧɬɢɧɝɟɧɬ�ɛɨɥɶɧɵɯ��
ȼ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɫ� ɧɚɥɢɱɢɟɦ� ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɜɟɧɬɢɥɹɰɢɢ� ɥɟɝɤɢɯ��
ɧɚɡɨɝɚɫɬɪɚɥɶɧɨɝɨ�ɡɨɧɞɚ�ɢ�ɞɪɭɝɢɯ�ɨɬɹɝɨɳɚɸɳɢɯ�ɮɚɤɬɨɪɨɜ�ɷɬɨ�ɩɪɢɜɨɞɢɬ�
ɤ� ɩɨɜɵɲɟɧɢɸ� ɪɢɫɤɚ� ɡɚɪɚɠɟɧɢɹ� ɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ȼȻɂ�� ɉɪɢ� ɚɧɚɥɢɡɟ�
ɫɨɫɬɚɜɚ�ɜɨɡɛɭɞɢɬɟɥɟɣ�ȼȻɂ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɤɨɥɢɱɟɫɬɜɨ�ɤɥɢɧɢɱɟɫɤɢɯ�
ɢɡɨɥɹɬɨɜ� ɫɬɚɮɢɥɨɤɨɤɤɨɜ� ɩɨ� ɜɫɟɣ� ɅɉɈ� ɫɨɫɬɚɜɢɥɨ� ��� ������� ɨɬ�
ɜɫɟɯ� ɭɫɥɨɜɧɨ�ɩɚɬɨɝɟɧɧɵɯ� ɛɚɤɬɟɪɢɣ�� ɜɵɞɟɥɟɧɧɵɯ� ɨɬ� ɛɨɥɶɧɵɯ���
ɋɪɟɞɢ� ɧɢɯ� ɛɵɥɨ� ���ɲɬɚɦɦɨɜ� 6WDSK\ORFRFFXV� DXUHXV� ������� ɨɬ� ɜɫɟɯ�
ɜɵɞɟɥɟɧɧɵɯ� ɫɬɚɮɢɥɨɤɨɤɤɨɜ��� ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ȼȻɂ�ɩɨ�ɨɬɞɟɥɟɧɢɹɦ�ɅɉɈ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɜ�ɈɊɂɌ�ɞɨɥɹ�ɫɬɚɮɢɥɨɤɨɤɤɨɜ�
ɫɨɫɬɚɜɢɥɚ� ������� ɜ� ɨɬɞɟɥɟɧɢɹɯ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�í� �������
ɜ� ɨɬɞɟɥɟɧɢɹɯ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ� í� ������� Ʉɚɤ� ɩɨɤɚɡɵɜɚɸɬ�
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɞɚɧɧɵɟ�� ɛɨɥɶɲɢɧɫɬɜɨ� ɜɵɞɟɥɟɧɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɢɡɨɥɹɬɨɜ� ɡɨɥɨɬɢɫɬɨɝɨ� ɫɬɚɮɢɥɨɤɨɤɤɚ� ɛɵɥɢ� ɪɟɡɢɫɬɟɧɬɧɵ� ɧɟ� ɬɨɥɶɤɨ� ɤ�
ɚɦɢɧɨɝɥɢɤɨɡɢɞɚɦ�� ɰɟɮɚɥɨɫɩɨɪɢɧɚɦ�� ɩɪɟɩɚɪɚɬɚɦ� ɩɟɧɢɰɢɥɥɢɧɨɜɨɝɨ�
ɪɹɞɚ�ɢ�ɮɬɨɪɯɢɧɨɥɨɧɚɦ��ɧɨ�ɢ�ɤ�ɤɚɪɛɚɩɟɧɟɦɚɦ��ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɞɚɧɧɵɟ�
ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɥɟɤɚɪɫɬɜɟɧɧɚɹ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ�ɛɵɥɚ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ�
ɫɪɟɞɢ� ɧɚɢɛɨɥɟɟ� ɬɹɠɟɥɵɯ� ɤɨɧɬɢɧɝɟɧɬɨɜ� ɩɚɰɢɟɧɬɨɜ� �ɜ� ɈɊɂɌ� ɢ�
ɨɬɞɟɥɟɧɢɹɯ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɩɪɨɮɢɥɹ���ɇɚɩɪɢɦɟɪ��ɞɨɥɹ�ɪɟɡɢɫɬɟɧɬɧɵɯ�
ɤ� ɚɦɢɧɨɝɥɢɤɨɡɢɞɚɦ� ɲɬɚɦɦɨɜ� ɡɨɥɨɬɢɫɬɨɝɨ� ɫɬɚɮɢɥɨɤɨɤɤɚ� ɜ� ɷɬɢɯ�
ɨɬɞɟɥɟɧɢɹɯ� ɩɪɟɜɵɲɚɥɚ� ɬɚɤɨɜɭɸ� ɜ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ� ɨɬɞɟɥɟɧɢɹɯ� ɜ�
����í����� ɪɚɡɚ�� Ⱥɧɚɥɨɝɢɱɧɚɹ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɧɚɛɥɸɞɚɥɚɫɶ� ɜ�
ɨɬɧɨɲɟɧɢɢ� ɞɪɭɝɢɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɚɧɬɢɦɢɤɪɨɛɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ��
Ⱦɨɥɹ� ɦɟɬɢɰɢɥɥɢɧɪɟɡɢɫɬɟɧɬɧɵɯ� 6WDSK\ORFRFFXV� DXUHXV� �056$��
ɫɨɫɬɚɜɢɥɚ���������ȼɵɜɨɞɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ������ ɫɥɭɱɚɟɜ� ȼȻɂ� ɜ� ɦɧɨɝɨɩɪɨɮɢɥɶɧɨɦ�
ɫɬɚɰɢɨɧɚɪɟ� ɨɛɭɫɥɨɜɥɟɧɨ� ɚɫɫɨɰɢɚɰɢɹɦɢ� ɭɫɥɨɜɧɨ�ɩɚɬɨɝɟɧɧɵɯ�
ɛɚɤɬɟɪɢɣ� �ɫɬɚɮɢɥɨɤɨɤɤɨɜ� ɢ� ɷɧɬɟɪɨɛɚɤɬɟɪɢɣ��� ɉɨɞɬɜɟɪɠɞɟɧ� ɮɚɤɬ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɝɨ�ɩɨɪɚɠɟɧɢɹ�ɦɢɤɫɬ�ɢɧɮɟɤɰɢɹɦɢ�ɧɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɯ�
ɤɨɧɬɢɧɝɟɧɬɨɜ� ɛɨɥɶɧɵɯ�� ɍɫɬɚɧɨɜɥɟɧɨ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�
ɥɟɤɚɪɫɬɜɟɧɧɨɣ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɫɬɚɮɢɥɨɤɨɤɤɨɜ� ɤ� ɚɧɬɢɦɢɤɪɨɛɧɵɦ�
ɩɪɟɩɚɪɚɬɚɦ�� ɜ� ɬɨɦ�ɱɢɫɥɟ� ɫɚɦɵɯ�ɩɨɫɥɟɞɧɢɯ�ɩɨɤɨɥɟɧɢɣ��ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜ�ɰɟɥɹɯ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɨɧɢɬɨɪɢɧɝɚ�
ɡɚ�ɦɢɤɪɨɛɧɵɦ�ɩɟɣɡɚɠɟɦ�ɜ�ɨɬɞɟɥɟɧɢɹɯ�ɦɧɨɝɨɩɪɨɮɢɥɶɧɨɝɨ�ɫɬɚɰɢɨɧɚɪɚ�
ɞɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɫɯɟɦ�ɥɟɱɟɧɢɹ�ɢ�ɦɟɪ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ȼȻɂ�
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,QWURGXFWLRQ�� ,Q� PRGHUQ� PHGLFLQH� WKH� SUREOHP� RI� KRVSLWDO� DFTXLUHG�
LQIHFWLRQV��+$,��LV�UDWKHU�DFXWH�GXH�WR�WKH�LQFUHDVH�RI�QXPEHU�RI�LQYDVLYH�
PHGLFDO�PDQLSXODWLRQV��WKH�HQODUJHPHQW�RI�KHDOWK�FDUH�RUJDQL]DWLRQV��WKH�
GHFUHDVH�RI�WKH�LQGLFHV�RI�LPPXQH�VWDWXV�RI�5XVVLDQ�SRSXODWLRQ��3DUWLFXODU�
LQWHUHVW�LV�FDXVHG�E\�WKH�VSHFLHV�FRPSRVLWLRQ�RI�SDWKRJHQV��ZKLFK�YDULHV�
GHSHQGLQJ�RQ�WKH�SUR¿OH�RI�PHGLFDO�KRVSLWDO�DQG�WKH�UHJLRQ��$LP��([SORUH�
WKH�VWUXFWXUH�RI�WKH�LQFLGHQFH�RI�QRVRFRPLDO�LQIHFWLRQ�LQ�PXOWL¿HOG�KRVSLWDO�
DQG� WKHLU� UHVLVWDQFH�RI�SDWKRJHQV� WR� DQWLPLFURELDO� DJHQWV��0DWHULDOV� DQG�
PHWKRGV�� (SLGHPLRORJLFDO� PHWKRG�� 5HWURVSHFWLYH� DQDO\VLV� RI� VWDWLVWLFDO�
GDWD� PLFURELRORJLFDO� UHVHDUFK� LQ� WKH� KRVSLWDO� IRU� ����í������ 5HVXOWV��
$FFRUGLQJ� WR� WKH� UHVHDUFK�� LQ� WKH� SHULRG� IURP� -DQXDU\� WR� 2FWREHU�
����í����������FDVHV�RI�QRVRFRPLDO�LQIHFWLRQ�WKURXJKRXW�WKH�/32�ZHUH�
GLVFRYHUHG�����FDVHV���������KDYH�D�PL[HG�LQIHFWLRQ���í��FRQGLWLRQDOO\�
SDWKRJHQLF� EDFWHULD� LQ� WKH� DVVRFLDWLRQ��� 3UHGRPLQDQW� FRPSRVLWLRQ� RI�
PLFURELDO� DVVRFLDWLRQV� í� 6WDSK\ORFRFFXV� DQG� (QWHUREDFWHULDFHDH�� 7KH�
VWXG\�RI�WKH�VWUXFWXUH�RI�WKH�LQFLGHQFH�RI�QRVRFRPLDO�LQIHFWLRQ�LQ�LQWHQVLYH�
FDUH�XQLWV��,&86��VKRZHG�WKDW�LQ����RI�����KRVSLWDOL]HG�SDWLHQWV��������
RI� WKH�FDVHV�� UHYHDOHG�D�PL[HG� LQIHFWLRQ�� ,Q�FRQWUDVW�� LQ� WKH�GHSDUWPHQWV�

RI�WKHUDSHXWLF�SUR¿OH�ZH�REVHUYHG�D�GLIIHUHQW�SLFWXUH��RQO\�DW����SDWLHQWV�
IURP���� �������� WKH� DOORFDWLRQ�RI� EDFWHULDO� DVVRFLDWLRQV�ZDV� UHJLVWHUHG��
,Q� WKH� VXUJLFDO� ZDUGV� VLWXDWLRQ� ZLWK� PL[HG� LQIHFWLRQV� ZDV� FORVH� WR� WKH�
WKHUDSHXWLF������RI�SDWLHQWV�ZLWK�QRVRFRPLDO�LQIHFWLRQ����RI����SHUVRQV��
KDYH�VKRZQ�WKH�DOORFDWLRQ�IURP�RSHUDWLQJ�ZRXQGV�DQG�WZR�PRUH�JHQHUD�
RI�FRQGLWLRQDOO\�SDWKRJHQLF�EDFWHULD��$V�IROORZV�IURP�WKH�IRUHJRLQJ�� WKH�
KLJKHVW� SURSRUWLRQ� RI� PL[HG� LQIHFWLRQ� ZDV� UHJLVWHUHG� LQ� WKH� ,&8�� 7KLV�
SHUFHQW� LV�H[SHFWHG�DQG�QDWXUDO��EHFDXVH�RI� WKH�PRVW�GLI¿FXOW�FRQWLQJHQW�
RI�SDWLHQWV��7KH�SUHVHQFH�RI�DUWL¿FLDO�YHQWLODWLRQ�RI�OXQJV��QDVRJDVWULF�WXEH��
DQG�RWKHU�FRQIRXQGLQJ�IDFWRUV�LV�OHDGLQJ�WR�DQ�LQFUHDVHG�ULVN�RI�LQIHFWLRQ�
DQG�GLVHDVH�+$,��$QDO\VLV�RI�WKH�FRPSRVLWLRQ�RI�SDWKRJHQV�RI�QRVRFRPLDO�
LQIHFWLRQV� IRXQG� WKDW� WKH� QXPEHU� RI� FOLQLFDO� LVRODWHV� RI� VWDSK\ORFRFFL�
WKURXJKRXW� KRVSLWDO� ZDV� ��� ������� RI� DOO� SDWKRJHQLF� EDFWHULD� LVRODWHG�
IURP� SDWLHQWV��� $PRQJ� WKHP� WKHUH� ZHUH� ��� VWUDLQV� RI� 6WDSK\ORFRFFXV�
DXUHXV��������RI�DOO�DOORFDWHG�6WDSK\ORFRFFXV���7KH�VWXG\�RI�WKH�VWUXFWXUH�
RI� WKH� LQFLGHQFH�RI�QRVRFRPLDO� LQIHFWLRQ� LQ�RI¿FHV�KRVSLWDO� VKRZHG� WKDW�
LQ� WKH� ,&8� WKH�SHUFHQW� RI� VWDSK\ORFRFFL�ZDV�������� LQ� WKH�GHSDUWPHQWV�
RI�WKHUDSHXWLF�SUR¿OH�±��������WKH�VXUJLFDO�GHSDUWPHQWV�SUR¿OH�±��������
$FFRUGLQJ�WR�WKH�JLYHQ�LQIRUPDWLRQ��WKH�PRVW�SDUW�RI�LVRODWHV�IURP�SDWLHQWV�
ZLWK�FOLQLFDO�LVRODWHV�RI�6WDSK\ORFRFFXV�DXUHXV�ZHUH�UHVLVWDQW�QRW�RQO\�WR�
DPLQRJO\FRVLGHV��FHSKDORVSRULQV��GUXJV�SHQLFLOOLQ��DQG�ÀXRURTXLQRORQHV��
EXW� DOVR� WR� FDUEDSHQHPV�� 7KHVH� IDFWV� VKRZ� WKDW� GUXJ� UHVLVWDQFH� ZDV�
ZLGHVSUHDG�DPRQJ� WKH�PRVW�GLI¿FXOW� FRQWLQJHQWV�RI�SDWLHQWV� LQ� WKH� ,&8�
DQG�VXUJLFDO�GHSDUWPHQWV�SUR¿OH���)RU�H[DPSOH��WKH�SURSRUWLRQ�RI�VWUDLQV�
RI� 6WDSK\ORFRFFXV� DXUHXV� UHVLVWDQW� WR� DPLQRJO\FRVLGHV� LQ� WKHVH� XQLWV�
H[FHHGHG� WKH� RQH� LQ� WKH� WKHUDSHXWLF� 'HSDUWPHQW� RI� ����í����� WLPHV��$�
VLPLODU�WUHQG�ZDV�REVHUYHG�LQ�UHJDUG�WR�RWKHU�VWXGLHG�DQWLPLFURELDO�GUXJV��
7KH�SHUFHQW�RI�PHWKLFLOOLQ�UHVLVWDQW�6WDSK\ORFRFFXV�DXUHXV��056$��ZDV�
������&RQFOXVLRQ��$V�D�UHVXOW�RI�WKH�UHVHDUFK�LW�ZDV�IRXQG�WKDW�������RI�
FDVHV�RI�QRVRFRPLDO�LQIHFWLRQ�LQ�PXOWL¿HOG�KRVSLWDO�H[LVW�GXH�WR�DVVRFLDWLRQV�
RI� FRQGLWLRQDOO\� SDWKRJHQLF� EDFWHULD� �VWDSK\ORFRFFL� DQG� HQWHUREDFWHULD���
&RQ¿UPHG�WKH�IDFW�RI�GHIHDWLQJ�WKH�PRVW�GLI¿FXOW�FRQWLQJHQWV�RI�SDWLHQWV�
E\� PL[HG� LQIHFWLRQV� SUHGRPLQDQWO\�� 7KH� ZLGHVSUHDG� GUXJ� UHVLVWDQFH� RI�
6WDSK\ORFRFFXV� WR� DQWLPLFURELDO� DJHQWV�� LQFOXGLQJ� WR� WKH� RQHV� RI� ODWHVW�
JHQHUDWLRQ�ZDV�HVWDEOLVKHG��7KH�REWDLQHG�GDWD�VKRXOG�EH�XVHG�WR�PRQLWRU�WKH�
PLFURELDO�ODQGVFDSH�LQ�WKH�RI¿FHV�RI�PXOWLSUR¿OH�KRVSLWDO�IRU�GHYHORSPHQW�
RI�VFKHPHV�RI�WUHDWPHQW�DQG�SUHYHQWLRQ�RI�QRVRFRPLDO�LQIHFWLRQV�

ɊȺɇɇəə�ȾɂȺȽɇɈɋɌɂɄȺ�ȼɂɑ�ɂɇɎȿɄɐɂɂ�ȼ�
ɏȺɊɖɄɈȼɋɄɈɃ�ɈȻɅȺɋɌɂ�
ȿ�ȼ��ɘɪɤɨ��Ⱥ�Ɉ��ɋɨɥɨɦɟɧɧɢɤ��Ⱦ�Ⱥ��Ʉɭɫɬ��ȿ�ɂ��ɋɨɤɨɥɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɇ��Ʉɨɡɶɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɉɚɧɞɟɦɢɹ� ȼɂɑ�ɢɧɮɟɤɰɢɢ�ɋɉɂȾɚ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ�
ɝɥɨɛɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ�ɧɚɲɟɝɨ�ɜɪɟɦɟɧɢ�ɢ�ɜɚɠɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɦɢɪɨɜɨɝɨ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�
ɢ� ɪɚɧɧɹɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ȼɂɑ�ɢɧɮɟɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɚɰɢɟɧɬɵ� ɫ� ɩɚɪɟɧɬɟɪɚɥɶɧɵɦɢ� ɜɢɪɭɫɧɵɦɢ� ɝɟɩɚɬɢɬɚɦɢ� �ȼȽ���
ɢɧɮɟɤɰɢɨɧɧɵɦ� ɦɨɧɨɧɭɤɥɟɨɡɨɦ�� ɫɨɫɬɨɹɧɢɹɦɢ�� ɤɨɬɨɪɵɟ�
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɥɟɣɤɨɩɟɧɢɟɣ� ɢɥɢ� ɬɪɨɦɛɨɰɢɬɨɩɟɧɢɟɣ�� ɫɟɛɨɪɟɣɧɵɦ�
ɞɟɪɦɚɬɢɬɨɦ��ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɦɢ�ɷɤɡɚɧɬɟɦɚɦɢ��ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
ɤɨɬɨɪɵɟ�ɩɟɪɟɞɚɸɬɫɹ�ɩɨɥɨɜɵɦ�ɩɭɬɟɦ��Ɂɉɉɉ���Ɋɟɡɭɥɶɬɚɬɵ��ɋ������ɩɨ�
�����ɝɝ��ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ�����ɛɨɥɶɧɵɯ�ɩɚɪɟɧɬɟɪɚɥɶɧɵɦɢ�ȼȽ��Ⱦɢɚɝɧɨɡ�
ȼɂɑ�ɢɧɮɟɤɰɢɹ�ɭɫɬɚɧɨɜɥɟɧ����ɛɨɥɶɧɵɦ��Ȼɨɥɶɲɢɧɫɬɜɨ�ɛɨɥɶɧɵɯ�ɛɵɥɢ�
ɦɭɠɱɢɧɵ�í�����ɱɟɥɨɜɟɤ����������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ�
��������� ɥɟɬ�� ɍ� ��� �������� ɛɨɥɶɧɵɯ� ɭɫɬɚɧɨɜɥɟɧ� ɮɚɤɬ� ɚɤɬɢɜɧɨɝɨ�
ɢɧɴɟɤɰɢɨɧɧɨɝɨ�ɩɨɬɪɟɛɥɟɧɢɹ�ɧɚɪɤɨɬɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��ɚ�ɭ������������
í�ɢɧɴɟɤɰɢɨɧɧɚɹ�ɧɚɪɤɨɦɚɧɢɹ�ɛɵɥɚ�ɜ�ɚɧɚɦɧɟɡɟ��ɉɪɢ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɧɚ�
ȼɂɑ�ɢɧɮɟɤɰɢɸ� ���� ɛɨɥɶɧɵɯ� ɢɧɮɟɤɰɢɨɧɧɵɦ� ɦɨɧɨɧɭɤɥɟɨɡɨɦ� ɢɥɢ�
ɦɨɧɨɧɭɤɥɟɨɡɨɩɨɞɨɛɧɵɦɢ� ɫɨɫɬɨɹɧɢɹɦɢ� �ɫɢɧɞɪɨɦ� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɨɣ�
ɥɢɦɮɨɚɞɟɧɨɩɚɬɢɢ�� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ����� ��� ɭɫɬɚɧɨɜɥɟɧ� ȼɂɑ�
ɩɨɡɢɬɢɜɧɵɣ� ɫɬɚɬɭɫ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɨɥɶɧɵɯ� ɫɨɫɬɚɜɥɹɥɢ� ɦɭɠɱɢɧɵ�
���� ��������� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� í� ��������� ɥɟɬ�� ȼɂɑ�ɢɧɮɟɤɰɢɸ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɢ� ɭ� �� ɩɚɰɢɟɧɬɨɜ� ������� ɫ� ɩɨɪɚɠɟɧɢɹɦɢ� ɤɨɠɢ�
�ɫɟɛɨɪɟɣɧɵɣ� ɞɟɪɦɚɬɢɬ� ɢɥɢ� ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ� ɷɤɡɚɧɬɟɦɵ�� ɢ�
Ɂɉɉɉ��ɉɪɢ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɛɨɥɶɧɵɯ�ɫ�ɥɟɣɤɨɩɟɧɢɟɣ��ɬɪɨɦɛɨɰɢɬɨɩɟɧɢɟɣ�
ɢ� ɚɧɟɦɢɟɣ� ɭ� �� ������� ɩɚɰɢɟɧɬɨɜ� ɭɫɬɚɧɨɜɥɟɧɚ� ȼɂɑ�ɢɧɮɟɤɰɢɹ��
ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡɢɪɭɹ� ɪɟɡɭɥɶɬɚɬɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ����� ɥɢɰ� ɫ� ȼɂɑ�
ɢɧɞɢɤɚɬɨɪɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɭ� ��� ����� ��� ɩɚɰɢɟɧɬɨɜ� ɭɞɚɥɨɫɶ�
ɭɫɬɚɧɨɜɢɬɶ�ȼɂɑ�ɢɧɮɟɤɰɢɸ��ɇɚ�ɪɚɧɧɟɣ�ɫɬɚɞɢɢ��ɭɪɨɜɟɧɶ�ɋ'���ɤɥɟɬɨɤ�
ɜɵɲɟ�����ɤɥɬ�ɦɦ3��ɞɢɚɝɧɨɡ�ȼɂɑ�ɢɧɮɟɤɰɢɹ�ɛɵɥ�ɭɫɬɚɧɨɜɥɟɧ�ɭ�������
ɛɨɥɶɧɵɯ��ɧɢɠɟ�����ɤɥɬ�ɦɦ3�í�ɭ��������Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɤɪɢɧɢɧɝɨɜɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ�ɝɪɭɩɩ�ɩɚɰɢɟɧɬɨɜ��ɨɬɧɨɫɹɳɢɯɫɹ�ɤ�ɤɥɢɧɢɱɟɫɤɢɦ�ɝɪɭɩɩɚɦ�
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ɪɢɫɤɚ�� ɩɨɡɜɨɥɹɟɬ� ɭɫɬɚɧɨɜɢɬɶ� ɞɢɚɝɧɨɡ� ɧɚ� ɪɚɧɧɢɯ� ɫɬɚɞɢɹɯ� ɭ� ɬɪɟɬɢ�
ɛɨɥɶɧɵɯ�

($5/<�',$*126,6�2)�+,9�,1)(&7,21�,1�7+(�.+$5.,9�
5(*,21
.�9��,XUNR��$�2��6RORPHQQLF��'�$��.XVW��(�,��6RNRORY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�1��.R]NR
.KDUNLY�QDWLRQDO�PHGLFDO�XQLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��3DQGHPLD�RI�+,9�LQIHFWLRQ�$,'6�LV�RQH�RI�WKH�JOREDO�LVVXHV�
RI� RXU� WLPH� DQG� DQ� LPSRUWDQW� SUREOHP�RI�JOREDO� KHDOWK��$LP��6WXG\� WKH�
SUHYDOHQFH�DQG�HDUO\�GLDJQRVLV�RI�+,9�LQIHFWLRQ��0DWHULDOV�DQG�PHWKRGV��
3DWLHQWV�ZLWK�SDUHQWHUDO�YLUDO�KHSDWLWLV��9+���LQIHFWLRXV�PRQRQXFOHRVLV��D�
FRQGLWLRQ� DFFRPSDQLHG� E\� OHXNRSHQLD� RU� WKURPERF\WRSHQLD�� VHERUUKHLF�
GHUPDWLWLV�� XQGLIIHUHQWLDWHG� H[DQWKHPD�� VH[XDOO\� WUDQVPLWWHG� GLVHDVHV�
�67'V���5HVXOWV��'XULQJ�WKH�SHULRG�IURP������WR����������SDWLHQWV�ZLWK�
SDUHQWHUDO�9+�ZHUH�H[DPLQHG��'LDJQRVLV�RI�+,9�í�LQIHFWLRQ�ZDV�VHW�WR����
SDWLHQWV��0RVW�SDWLHQWV�ZHUH�PDOH�í�����SHRSOH����������7KH�DYHUDJH�DJH�
ZDV������������\HDUV��7KH�IDFW�RI�DFWLYH�LQMHFWLQJ�GUXJ�XVH�ZDV�HVWDEOLVKHG�
WR������������SDWLHQWV��DQG�WR������������í�LQMHFWLQJ�GUXJ�XVH�KDV�EHHQ�
LQ� SDVW� PHGLFDO� KLVWRU\�� :KHQ� VFUHHQLQJ� IRU� +,9� ±� LQIHFWLRQ� RI� ����
SDWLHQWV�ZLWK� LQIHFWLRXV�PRQRQXFOHRVLV� RU�PRQRQXFOHRVLV�OLNH� FRQGLWLRQ�
�JHQHUDOL]HG�O\PSKDGHQRSDWK\�V\QGURPH��SRVLWLYH�+,9�VWDWXV�ZDV�VHW�WR�
���SDWLHQWV���������0RVW�SDWLHQWV�ZHUH�PDOH��������������DYHUDJH�DJH�±�
��������� \HDUV��+,9� LQIHFWLRQ�ZDV� GLDJQRVHG� WR� �� SDWLHQWV� �������ZLWK�
VNLQ� OHVLRQV� �VHERUUKHLF� GHUPDWLWLV� RU� XQGLIIHUHQWLDWHG� H[DQWKHPD�� DQG�
67'V��:KHQ�H[DPLQLQJ�SDWLHQWV�ZLWK�OHXNRSHQLD��WKURPERF\WRSHQLD�DQG�
DQHPLD�+,9�LQIHFWLRQ�ZDV�HVWDEOLVKHG� WR��� �������SDWLHQWV��&RQFOXVLRQ��
$QDO\]LQJ� WKH� UHVXOWV�RI� WKH�VXUYH\�RI������SHUVRQV�ZLWK�+,9�LQGLFDWRU�
GLVHDVHV�+,9�LQIHFWLRQ�ZDV�HVWDEOLVKHG�WR�����������SDWLHQWV��$W�DQ�HDUO\�
VWDJH��&'���FHOOV�DERYH�����NOW�PP3��+,9�GLDJQRVLV�ZDV�HVWDEOLVKHG�WR�
������RI� SDWLHQWV� EHORZ����� NOW�PP3� ±� �������7KXV�� VFUHHQLQJ� JURXSV�
RI�SDWLHQWV��EHORQJLQJ� WR� WKH�FOLQLFDO� ULVN�JURXSV��DOORZV� WR�HVWDEOLVK� WKH�
GLDJQRVLV�LQ�WKH�HDUO\�VWDJHV�WR�WKH�WKLUG�SDUW�RI�SDWLHQWV�

ɈɋɈȻȿɇɇɈɋɌɂ�Ɍȿɑȿɇɂə�ɗɋɋȿɇɐɂȺɅɖɇɈɃ�
ȽɂɉȿɊɌȿɇɁɂɂ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɋȺɏȺɊɇɕɆ�ȾɂȺȻȿɌɈɆ�
��ɌɂɉȺ�ɋ�ɊȺɁɅɂɑɇɕɆɂ�ɉɈɄȺɁȺɌȿɅəɆɂ�ɂɇȾȿɄɋȺ�
ɆȺɋɋɕ�ɌȿɅȺ�
Ɉ�Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɋ�ɇ��Ⱥɮɚɧɚɫɶɟɜɚ
Ɉɦɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɦɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȺȽ� ɡɚɧɢɦɚɟɬ� ɩɟɪɜɨɟ�ɦɟɫɬɨ� ɫɪɟɞɢ� ɫɟɪɞɟɱɧɨ� ±� ɫɨɫɭɞɢɫɬɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɜɫɬɪɟɱɚɸɳɢɯɫɹ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɠɢɪɟɧɢɟɦ� ɢ� ɋȾ�
�� ɬɢɩɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɬɟɱɟɧɢɹ� ɷɫɫɟɧɰɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɋȾ� �� ɬɢɩɚ� ɫ�
ɪɚɡɥɢɱɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɂɆɌ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ�
ɷɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ�Ɉɛɥɚɫɬɧɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ��
ɩɪɨɜɟɞɟɧɨ� ɨɛɫɟɪɜɚɰɢɨɧɧɨɟ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɟɬɨɞɨɦ�
ɨɩɪɨɫɚ�ɢ� ɚɧɚɥɢɡɚ�ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ����ɩɚɰɢɟɧɬɨɜ�ɋȾ��� ɬɢɩɚ�ɢ� ɫ�ȺȽ�
ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��Ɇɟ������ɉɟɪɢɨɞ�ɫɛɨɪɚ�ɞɚɧɧɵɯ�ɫɨɫɬɚɜɢɥ���
ɦɟɫɹɰɟɜ��Ʉɪɢɬɟɪɢɢ�ɜɤɥɸɱɟɧɢɹ��ɩɚɰɢɟɧɬɵ�ɋȾ���ɬɢɩɚ�ɢ�ɷɫɫɟɧɰɢɚɥɶɧɨɣ�
ȺȽ��Ʉɪɢɬɟɪɢɢ�ɢɫɤɥɸɱɟɧɢɹ��ɩɚɰɢɟɧɬɵ�ɋȾ���ɬɢɩɚ�ɢ�ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɨɣ�
ȺȽ�� ɋɮɨɪɦɢɪɨɜɚɧɵ� ɞɜɟ� ɝɪɭɩɩɵ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɨɤɚɡɚɬɟɥɹ�ɂɆɌ��
ȼ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�����ɱɟɥɨɜɟɤ��ɛɵɥɢ�ɩɚɰɢɟɧɬɵ�ɫ�ɂɆɌ�ɞɨ������ɤɝ�ɦ���
ɚ� ɜɨ� ɜɬɨɪɨɣ� ���� ɱɟɥɨɜɟɤ�� ɫ�ɂɆɌ�ɫɜɵɲɟ������ ɤɝ�ɦ��� ɬ�� ɟ�� ɨɠɢɪɟɧɢɟɦ�
ɩɨ� ɚɛɞɨɦɢɧɚɥɶɧɨɦɭ� ɬɢɩɭ�� Ɉɛɟ� ɝɪɭɩɩɵ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɩɨɥɭ��
ɜɨɡɪɚɫɬɭ�� ɩɨɞɯɨɞɚɦ� ɤ� ɥɟɱɟɧɢɸ� ɋȾ� �� ɬɢɩɚ� ɢ� ɩɨ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ȺȽ��
ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɨɫɭɳɟɫɬɜɥɹɥɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɝɪɚɦɦɵ�
6WDWɊOXV� ����� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɩɪɨɝɪɚɦɦɵ�0LFURVRIW� ([FHO��ȼɫɟ� ɞɚɧɧɵɟ�
ɩɨɞɜɟɪɝɚɥɢɫɶ� ɢɡɭɱɟɧɢɸ� ɜɢɞɚ� ɢɯ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɫ� ɩɨɦɨɳɶɸ� ɬɟɫɬɚ�
ɒɚɩɢɪɨ� ±� ɍɢɥɤɚ�� ɢɫɯɨɞɹ� ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɤɨɬɨɪɨɝɨ�� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� �8� ±� ɤɪɢɬɟɪɢɣ� Ɇɚɧɧɚ�ɍɢɬɧɢ��� Ⱦɥɹ�
ɚɧɚɥɢɡɚ� ɜɡɚɢɦɨɫɜɹɡɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɩɪɢɡɧɚɤɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ�
ɦɟɬɨɞ� ɪɚɧɝɨɜɨɣ� ɤɨɪɪɟɥɹɰɢɢ� ɩɨ� ɋɩɢɪɦɟɧɭ�� ȼɨ� ɜɫɟɯ� ɩɪɨɰɟɞɭɪɚɯ�
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�ɤɪɢɬɢɱɟɫɤɢɣ�ɭɪɨɜɟɧɶ�ɡɧɚɱɢɦɨɫɬɢ�ɫɨɫɬɚɜɢɥ�
S������� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɩɪɟɨɛɥɚɞɚɥɢ� ɩɚɰɢɟɧɬɵ� ɫɬɚɪɲɟ� ��� ɥɟɬ� ��������� ɠɟɧɳɢɧɵ� ���������
ɉɚɰɢɟɧɬɵ�ɩɨɫɬɭɩɚɥɢ�ɜ�ɫɨɫɬɨɹɧɢɢ�ɞɟɤɨɦɩɟɧɫɚɰɢɢ��+%$�&�����í��������
Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɋȾ�ɫɜɵɲɟ����ɥɟɬ�ɧɚɛɥɸɞɚɥɚɫɶ�ɭ�������ɢɫɫɥɟɞɭɟɦɵɯ��
ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɢɧɫɭɥɢɧɨɬɟɪɚɩɢɢ� ��������� ɫɭɬɨɱɧɚɹ�ɞɨɡɚ�ɤɨɬɨɪɨɝɨ�
ɜɚɪɶɢɪɨɜɚɥɚ� ɨɬ� ��� ɞɨ� ���� ȿȾ�� ɍ� ������ ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɚɟɬɫɹ�
ȺȽ� ,,,� ɫɬɟɩɟɧɢ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɛɵɥɚ� ɫɜɵɲɟ� ��� ɥɟɬ� ɭ� ������
ɢɫɫɥɟɞɭɟɦɵɯ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɩɪɨɜɨɞɢɥɚɫɶ� ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɚɹ�

ɬɟɪɚɩɢɹ�� ɋɨɩɭɬɫɬɜɭɸɳɚɹ� ɂȻɋ� ɧɚɛɥɸɞɚɥɚɫɶ� ɭ� ������� ɩɪɟɜɵɲɟɧɢɟ�
ɰɟɥɟɜɵɯ� ɡɧɚɱɟɧɢɣ� ɯɨɥɟɫɬɟɪɢɧɚ� �ɛɨɥɟɟ� ���� ɦɦɨɥɶ�ɥ�� ɭ� ������� ɚ�
ɬɪɢɝɥɢɰɟɪɢɞɨɜ� �ɜɵɲɟ� ���� ɦɦɨɥɶ�ɥ�� ɭ� ������� ɂɆɌ� ɭ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɜɚɪɶɢɪɨɜɚɥ� ɨɬ� ��� ɞɨ� ��� ɤɝ�ɦ��� ɨɠɢɪɟɧɢɟ� ɜ� ������ ɫɥɭɱɚɟɜ�� ȼ� ɯɨɞɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɞɢɚɛɟɬɚ� �ɩɨ�ɤɪɢɬɟɪɢɸ�
Ɇɚɧɧɚ�ɍɢɬɧɢ� S ������� ɱɚɫɬɨɬɚ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɂȻɋ�� ɚ� ɬɚɤɠɟ�
ɤɨɥɢɱɟɫɬɜɨ�ɥɢɰ�ɫ�ɝɢɩɟɪɯɨɥɟɫɬɟɪɢɧɟɦɢɟɣ��ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�
ɫ�ɨɠɢɪɟɧɢɟɦ�ɛɵɥɨ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��ɱɟɦ�ɜ�ɩɟɪɜɨɣ��Ɉɞɧɚɤɨ�ɱɢɫɥɨ�ɥɢɰ�
ɫ�ɝɢɩɟɪɬɪɢɝɥɢɰɟɪɢɞɟɦɢɟɣ�ɛɵɥɨ�ɨɞɢɧɚɤɨɜɨ�ɜɵɫɨɤɨɟ�ɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɨɝɨ�ɪɚɡɥɢɱɢɹ�ɧɟ�ɢɦɟɥɨ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɚ� ɜɵɹɜɥɟɧɚ�
ɩɪɹɦɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɫɜɹɡɶ� �ɩɨ� ɪɚɧɝɨɜɨɣ� ɤɨɪɪɟɥɹɰɢɢ�ɋɩɢɪɦɟɧɚ���
í�ɦɟɠɞɭ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɂɆɌ�ɢ�ɫɭɬɨɱɧɨɣ�ɞɨɡɨɣ�ɜɜɨɞɢɦɨɝɨ�ɢɧɫɭɥɢɧɚ�
�ɪ ������ í� ɦɟɠɞɭ� ɫɭɬɨɱɧɨɣ� ɞɨɡɨɣ� ɜɜɨɞɢɦɨɝɨ� ɢɧɫɭɥɢɧɚ� ɢ� ɭɪɨɜɧɹɦɢ�
ɋȺȾ��ɪ ������ɢ�ȾȺȾ��ɪ ������í�ɦɟɠɞɭ�ɩɨɤɚɡɚɬɟɥɟɦ�ɂɆɌ�ɢ�ɭɪɨɜɧɟɦ�
ɋȺȾ��ɪ ������ɢ�ȾȺȾ��ɪ �������Ɍɚɤɠɟ�ɜ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɠɢɪɟɧɢɟɦ��
ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ� ɞɨɡɚ� ɜɜɨɞɢɦɨɝɨ� ɢɧɫɭɥɢɧɚ� �ɩɨ� ɤɪɢɬɟɪɢɸ� Ɇɚɧɧɚ�
ɍɢɬɧɢ�S ������� ɭɪɨɜɟɧɶ�ɋȺȾ� �ɩɨ� ɤɪɢɬɟɪɢɸ�Ɇɚɧɧɚ�ɍɢɬɧɢ�S ������ɢ�
ȾȺȾ� �ɩɨ� ɤɪɢɬɟɪɢɸ�Ɇɚɧɧɚ�ɍɢɬɧɢ� S ������� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɟɪɜɨɣ�
ɝɪɭɩɩɨɣ�� ȼ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɠɢɪɟɧɢɟɦ� ɜɵɹɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɨ�
ɜɵɫɨɤɚɹ�ɥɟɤɚɪɫɬɜɟɧɧɚɹ�ɧɚɝɪɭɡɤɚ�ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɵɦɢ�ɩɪɟɩɚɪɚɬɚɦɢ�
�ɪ ������� ɧɚ� ɮɨɧɟ� ɥɟɱɟɧɢɹ� ɤɨɬɨɪɵɦɢ� ɞɨɫɬɨɜɟɪɧɨ� ɪɟɠɟ� �ɪ ������ ȺȾ�
ɞɨɫɬɢɝɥɨ� ɰɟɥɟɜɵɯ� ɡɧɚɱɟɧɢɣ�� ȼɵɜɨɞɵ�� ��� ɍ� ɩɚɰɢɟɧɬɨɜ� ɋȾ� �� ɬɢɩɚ�� ɫ�
ȺȽ�ɢ� ɫ� ɨɠɢɪɟɧɢɟɦ� ɜɵɹɜɥɟɧɨ�ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɟ� ɬɟɱɟɧɢɟ�
ɋȾ���ɬɢɩɚ� �ɪ �������ɭɜɟɥɢɱɟɧɢɟ�ɱɢɫɥɚ�ɥɢɰ�ɫ� ɝɢɩɟɪɯɨɥɟɫɬɟɪɢɧɟɦɢɟɣ�
�ɪ ������ɢ�ɜɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɂȻɋ��ɪ ����������ɉɨɥɭɱɟɧɚ�
ɩɪɹɦɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɂɆɌ�ɢ�ɫɭɬɨɱɧɨɣ�
ɞɨɡɵ� ɢɧɫɭɥɢɧɚ� �ɪ ������� ɉɪɢ� ɷɬɨɦ� ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɞɨɡɵ� ɢɧɫɭɥɢɧɚ�
ɩɨɬɪɟɛɨɜɚɥɢɫɶ�ɜ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɠɢɪɟɧɢɟɦ��ɪ ���������ɉɨɥɭɱɟɧɚ�
ɩɪɹɦɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɫɭɬɨɱɧɨɣ� ɞɨɡɨɣ� ɜɜɨɞɢɦɨɝɨ�
ɢɧɫɭɥɢɧɚ� ɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɋȺȾ� �ɪ ������ ɢ� ȾȺȾ� �ɪ ������� ɉɪɢ� ɷɬɨɦ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɟ�ɭɪɨɜɧɢ�ɋȺȾ�ɢ�ȾȺȾ�ɧɚɛɥɸɞɚɸɬɫɹ�ɩɪɢ�
ɨɠɢɪɟɧɢɢ��ɪ ����������ɉɨɥɭɱɟɧɚ�ɩɪɹɦɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɫɜɹɡɶ�ɦɟɠɞɭ�
ɩɨɤɚɡɚɬɟɥɟɦ�ɂɆɌ�ɢ�ɭɪɨɜɧɟɦ�ɋȺȾ�ɢ�ȾȺȾ��ɪ ������

3(&8/,$5,7,(6�2)�7+(�&2856(�2)�(66(17,$/�
+<3(57(16,21�,1�3$7,(176�:,7+�7<3(���',$%(7(6�,6�
:,7+�7+(�9$5,286�,1',&(6�%0,
2�$��%RQGDUHQNR
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��6Y��1L��$IDQDVHYD
2PVN�6WDWH�0HGLFDO�$FDGHP\��2PVN��5XVVLD

,QWURGXFWLRQ�� $*� WDNHV� WKH� ¿UVW� SODFH� DPRQJ� FDUGLRYDVFXODU� GLVHDVH��
RFFXUULQJ� LQ�SDWLHQWV�ZLWK�REHVLW\�DQG� W\SH���GLDEHWHV��$LP��7R�DQDO\]H�
WKH�SHFXOLDULWLHV�RI�HVVHQWLDO�K\SHUWHQVLRQ�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�
LV�ZLWK�WKH�YDULRXV�LQGLFHV�%0,��0DWHULDOV�DQG�PHWKRGV��2Q�WKH�EDVH�RI�
HQGRFULQRORJ\�'HSDUWPHQW�RI�WKH�5HJLRQDO�FOLQLFDO�KRVSLWDO��FRQGXFWHG�D�
UHWURVSHFWLYH�REVHUYDWLRQDO�VXUYH\�UHVHDUFK�DQG�DQDO\VLV�RI�FDVH�KLVWRULHV�
RI����SDWLHQWV�ZLWK�W\SH���GLDEHWHV�DQG�K\SHUWHQVLRQ�LQ�WKH�DJH�RI�IURP����
WR����\HDUV�����,8���'DWD�FROOHFWLRQ�SHULRG�ZDV���PRQWKV��,QFOXVLRQ�FULWHULD��
SDWLHQWV�ZLWK�W\SH���GLDEHWHV�DQG�HVVHQWLDO�K\SHUWHQVLRQ��([FOXVLRQ�FULWHULD��
SDWLHQWV�ZLWK�W\SH���GLDEHWHV�DQG�V\PSWRPDWLF�K\SHUWHQVLRQ��)RUPHG�WZR�
JURXSV�LQ�%0,��,Q�WKH�¿UVW�JURXS�����SHRSOH��ZHUH�SDWLHQWV�ZLWK�%0,�WR�
�����NJ�P���DQG�LQ�WKH�VHFRQG�����SHRSOH��ZLWK�D�%0,�DERYH������NJ�P���
L�H��REHVH�E\�DEGRPLQDO�W\SH��%RWK�JURXSV�DUH�FRPSDUDEOH�RQ�DJH��VH[�DQG�
DSSURDFKHV�WR�WKH�WUHDWPHQW�RI�W\SH���GLDEHWHV�DQG�GXUDWLRQ�RI�K\SHUWHQVLRQ��
6WDWLVWLFDO� DQDO\VLV� ZDV� SHUIRUPHG� XVLQJ� WKH� SURJUDP� 6WDWɊOXV� ����� WKH�
FDSDELOLWLHV�RI�0LFURVRIW�([FHO��$OO�GDWD�ZHUH�VWXG\LQJ�WKHLU�GLVWULEXWLRQ�
XVLQJ�WHVW�6KDSLUR�í�:LOOND��EDVHG�RQ�WKH�UHVXOWV�RI�ZKLFK�ZHUH�XVHG�QRQ�
SDUDPHWULF�PHWKRGV��8�WHVW��0DQQ�:KLWQH\��&��WHVW���)RU�DQ�DQDO\VLV�RI�
WKH� UHODWLRQVKLS� RI� TXDQWLWDWLYH� WUDLWV� UDQN� FRUUHODWLRQ�PHWKRG�ZDV� XVHG�
E\�6SLUPHQ��,Q�DOO�SURFHGXUHV�RI�VWDWLVWLFDO�DQDO\VLV�RI�WKH�FULWLFDO�OHYHO�RI�
VLJQL¿FDQFH�ZDV�S�������5HVXOWV��7KH�VWXG\�IRXQG�WKDW�SUHYDLOHG�SDWLHQWV�
ROGHU�WKDQ����\HDUV����������ZRPHQ����������7KH�SDWLHQWV�ZHUH�DGPLWWHG�
LQ� WKH� VWDWH� RI� GHFRPSHQVDWLRQ� �+%$�&����í�������7KH�GXUDWLRQ�RI� WKH�
%2'�RI�RYHU����\HDUV�ZDV�REVHUYHG�LQ�������RI�WKH�VXEMHFWV��ZKR�ZHUH�
RQ�LQVXOLQ�WKHUDS\����������GDLO\�LQWDNH�RI�ZKLFK�YDULHG�IURP����XS�WR�����
81,76��7KH�������RI�SDWLHQWV�$*�,,,�GHJUHH��WKH�GXUDWLRQ�ZDV�PRUH�WKDQ�
���\HDUV�LQ�������RI�WKH�VWXG\��$OO�SDWLHQWV�XQGHUZHQW�D�DQWLK\SHUWHQVLYH�
WKHUDS\��7KH�DFFRPSDQ\LQJ�&+'�ZDV�REVHUYHG�LQ��������H[FHHGLQJ�WKH�
WDUJHW� YDOXHV� IRU� FKROHVWHURO� �!����� LQ� ������ �� DQG� WULJO\FHULGHV� �DERYH�
����� LQ��������%0,�RI� VWXGLHG�YDULHG� IURP���� WR����NJ�P��DQG�REHVLW\�
������RI�FDVHV��'XULQJ�WKH�VWXG\��LW�ZDV�IRXQG�WKDW�WKH�GXUDWLRQ�RI�GLDEHWHV�
�E\� FULWHULRQ� RI� WKH�0DQQ�:KLWQH\� S ������� IUHTXHQF\� DVVRFLDWHG� ZLWK�
WKH�GLVHDVH� �&��WHVW��S �������DV�ZHOO�DV� WKH�QXPEHU�RI� LQGLYLGXDOV�ZLWK�
K\SHUFKROHVWHUROHPLD� �&��WHVW�� S ������� LQ� WKH� VHFRQG� JURXS� RI� REHVH�
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SDWLHQWV�ZDV� VLJQL¿FDQWO\�KLJKHU� WKDQ� LQ� WKH�¿UVW��+RZHYHU�� WKH�QXPEHU�
RI� SHUVRQV�ZLWK� K\SHUWULJO\FHULGHPLD�ZDV� HTXDOO\� KLJK� DQG� VWDWLVWLFDOO\�
VLJQL¿FDQW�GLIIHUHQFHV�KDG��RQ�&��WHVW�S ������,Q�WKH�FRXUVH�RI�í�EHWZHHQ�
LQGLFDWRUV� RI� %0,� DQG� GDLO\� GRVH� RI� LQVXOLQ� �S ������ DQG� í� EHWZHHQ� D�
GDLO\�GRVH�RI�LQMHFWHG�LQVXOLQ�OHYHOV�DQG�*$5'(1��S ������DQG�GLDVWROLF�
�S ������ í� EHWZHHQ� %0,� DQG� *$5'(1� OHYHO� �S ������ DQG� GLDVWROLF�
�S �������$OVR�LQ�WKH�JURXS�RI�REHVH�SDWLHQWV�LV�VLJQL¿FDQWO\�KLJKHU�GRVH�
RI�LQVXOLQ��E\�FULWHULRQ�RI�WKH�0DQQ�:KLWQH\�S �������*$5'(1�OHYHO��E\�
FULWHULRQ�RI�WKH�0DQQ�:KLWQH\�S ������DQG�GLDVWROLF��E\�FULWHULRQ�RI�WKH�
0DQQ�:KLWQH\�S �������FRPSDUHG�ZLWK�WKH�¿UVW�JURXS��,Q�D�JURXS�RI�REHVH�
SDWLHQWV�UHYHDOHG�D�VLJQL¿FDQWO\�KLJK�GRVDJH�ORDG�DQWLK\SHUWHQVLYH�GUXJV�
�S ������DQG��DJDLQVW�WKH�EDFNJURXQG�RI�WUHDWPHQW�ZKLFK�VLJQL¿FDQWO\�OHVV�
�S ������DQG�+(//�UHDFKHG�WKH�WDUJHW�YDOXHV��&RQFOXVLRQ�����,Q�SDWLHQWV�
ZLWK�W\SH���GLDEHWHV��K\SHUWHQVLRQ�DQG�REHVLW\�UHYHDOHG�VLJQL¿FDQWO\�PRUH�
ORQJ�WHUP�FRXUVH�RI�W\SH���GLDEHWHV��S ������DQG�LQFUHDVH�RI�WKH�QXPEHU�
RI� LQGLYLGXDOV�ZLWK�K\SHUFKROHVWHUROHPLD� �S ������ DQG�D�KLJK� LQFLGHQFH�
RI�&+'��S ����������7KHUH�ZDV�D�GLUHFW�FRUUHODWLRQ�EHWZHHQ�LQGLFDWRUV�RI�
%0,�DQG�GDLO\�LQVXOLQ�GRVH��S �������7KH�KLJKHU�GRVHV�RI�LQVXOLQ�UHTXLUHG�
LQ�SDWLHQWV�ZLWK�REHVLW\��S ����������7KHUH�ZDV�D�GLUHFW�FRUUHODWLRQ�EHWZHHQ�
GDLO\� GRVH� RI� LQVXOLQ� DQG� LQGLFDWRUV� *$5'(1� �S ������ DQG� GLDVWROLF�
�S �������7KH� VWDWLVWLFDOO\� KLJKHU� OHYHOV� RI� VDG� DQG� GDG� DUH� REVHUYHG� LQ�
REHVLW\��S ����������7KHUH�ZDV�D�GLUHFW�FRUUHODWLRQ�EHWZHHQ�%0,�DQG�WKH�
OHYHO�RI�VDG�DQG�GDG��S ������

ɈɋɈȻȿɇɇɈɋɌɂ�ȼɅɂəɇɂə�ɇȺɊɍɒȿɇɇɈȽɈ�
ɍȽɅȿȼɈȾɇɈȽɈ�ɈȻɆȿɇȺ�ɇȺ�ɉɈɄȺɁȺɌȿɅɂ�ɋɈɋɍȾɂɋɌɈɃ�
ɊɂȽɂȾɇɈɋɌɂ�ɍ�ȻɈɅɖɇɕɏ�ɋȺɏȺɊɇɕɆ�ȾɂȺȻȿɌɈɆ���
ɌɂɉȺ
ɇ�Ɍ��ɇɚɝɚɩɟɬɹɧ��ɇ�ȼ��ɋɟɪɝɚɰɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɗ��Ɉɥɟɣɧɢɤɨɜ
ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɉɟɧɡɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨɜɵɲɟɧɧɨɟ� ȺȾ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ�
ɮɚɤɬɨɪɨɜ�� ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ� ɧɚ� ɚɪɬɟɪɢɚɥɶɧɭɸ� ɫɬɟɧɤɭ� ɢ� ɱɚɫɬɢɱɧɨ�
ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɪɚɡɥɢɱɧɵɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɫɨɛɵɬɢɹ�� ɇɨ� ɞɨ�
ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɨɫɬɚɟɬɫɹ� ɦɚɥɨ� ɢɡɭɱɟɧɧɨɣ� ɪɨɥɶ� ɫɨɱɟɬɚɧɧɨɝɨ�
ɜɥɢɹɧɢɹ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ� �ɋȾ�� ɧɚ� ɫɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�
ɫɜɨɣɫɬɜɚ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɪɭɫɥɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɬɨɣɤɨɝɨ� ɩɨɜɵɲɟɧɢɹ�
ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȾ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ�
ɫɪɚɜɧɢɬɟɥɶɧɭɸ� ɨɰɟɧɤɭ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ� ɫɬɪɭɤɬɭɪɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɫɜɨɣɫɬɜɚ�ɦɚɝɢɫɬɪɚɥɶɧɵɯ�ɚɪɬɟɪɢɣ��ɭ�ɛɨɥɶɧɵɯ�ɋȾ�ɜ�
ɫɨɱɟɬɚɧɢɢ�ɫ�ɝɢɩɟɪɬɟɧɡɢɟɣ�ɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɚɪɬɟɪɢɚɥɶɧɨɣ�ɝɢɩɟɪɬɨɧɢɟɣ�
�ȺȽ�� ɛɟɡ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼɫɟɝɨ�
ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɱɟɥɨɜɟɤɚ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ��ɭɸ� ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɋȾ�ɢ�ȺȽ�,í,,�ɫɬɟɩɟɧɢ��ɢɡ�ɧɢɯ����ɦɭɠɱɢɧɵ�ɢ�
���ɠɟɧɳɢɧɵ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ����������ɥɟɬ��ȼɨ���ɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����
ɛɨɥɶɧɵɯ�ɫ�ȺȽ�����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ����������ɥɟɬ��
ȼɫɟɦ�� ɜɤɥɸɱɟɧɧɵɦ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɥɢɰɚɦ� ɨɰɟɧɢɜɚɥɢ� ɫɬɪɭɤɬɭɪɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ� ɦɚɝɢɫɬɪɚɥɶɧɵɯ� ɚɪɬɟɪɢɣ� ɦɟɬɨɞɨɦ�
ɨɛɴɟɦɧɨɣ� ɫɮɢɝɦɨɝɪɚɮɢɢ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɢɛɨɪɚ� 96������ �©)XNXGD�
'HQVKLª�� əɩɨɧɢɹ�� ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɫɤɨɪɨɫɬɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɩɭɥɶɫɨɜɨɣ�ɜɨɥɧɵ��ɋɊɉȼ��ɜ�ɚɪɬɟɪɢɹɯ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɷɥɚɫɬɢɱɟɫɤɨɝɨ�
ɬɢɩɚ�ɫɩɪɚɜɚ�ɢ�ɫɥɟɜɚ��5��/�3:9���ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɦɵɲɟɱɧɨɝɨ�ɬɢɩɚ�
�%�3:9��� ɜ� ɚɨɪɬɟ� �3:9ɚɨ��� ɫɟɪɞɟɱɧɨ�ɥɨɞɵɠɟɱɧɨɦɭ� ɫɨɫɭɞɢɫɬɨɦɭ�
ɢɧɞɟɤɫɭ�±�/��&$9,���Ɋɟɡɭɥɶɬɚɬɵ��ȼ���ɣ�ɝɪɭɩɩɟ�ɨɮɢɫɧɨɟ�ȺȾ�ɫɨɫɬɚɜɢɥɨ�
�����������ɢ����������ɦɦ�ɪɬ�ɫɬ���ɢɧɞɟɤɫ�ɦɚɫɫɵ�ɬɟɥɚ��ɂɆɌ��±����������
ɤɝ�ɦ���ɨɤɪɭɠɧɨɫɬɶ�ɬɚɥɢɢ��ɈɌ��±������� ����������ɫɦ��ȼɨ���ɣ�ɝɪɭɩɩɟ�±�
ɫɢɫɬɨɥɢɱɟɫɤɨɟ� ȺȾ� �ɋȺȾ�� ±� ����������� ɦɦ� ɪɬ�ɫɬ��� ɞɢɚɫɬɨɥɢɱɟɫɤɨɟ�
�ȾȺȾ��±��������������ɦɦ�ɪɬ�ɫɬ���ɂɆɌ�±�������������������ɤɝ�ɦ���ɈɌ�±������
����� ���� ɫɦ�� ɋɪɚɜɧɢɜɚɟɦɵɟ� ɝɪɭɩɩɵ� ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɜɨɡɪɚɫɬɭ��
ɩɨɥɭ�� ɨɮɢɫɧɵɦ� ɡɧɚɱɟɧɢɹɦ� ɋȺȾ�� Ɂɧɚɱɟɧɢɹ� ȾȺȾ� ɛɵɥɢ� ɞɨɫɬɨɜɟɪɧɨ�
ɧɢɠɟ� ɜ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɋȾ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɛɨɥɶɧɵɦɢ� ȺȽ��
ɱɬɨ�� ɜɟɪɨɹɬɧɨ�� ɨɛɭɫɥɨɜɥɟɧɨ� ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�
ɢɡɨɥɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɨɥɢɱɟɫɤɨɣ�ȺȽ�ɭ�ɥɢɰ�ɫ�ɋȾ���ɬɢɩɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɨɛɳɟɣ�ɩɨɩɭɥɹɰɢɟɣ��ȼ���ɣ�ɝɪɭɩɩɟ�ɩɨɤɚɡɚɬɟɥɢ�ɚɪɬɟɪɢɚɥɶɧɨɣ�ɠɟɫɬɤɨɫɬɢ��
ɩɨ� ɞɚɧɧɵɦ� ɨɛɴɟɦɧɨɣ� ɫɮɢɝɦɨɝɪɚɮɢɢ� ɩɥɟɱɟ�ɥɨɞɵɠɟɱɧɵɦ� ɦɟɬɨɞɨɦ��
ɫɨɫɬɚɜɢɥɢ�� ɋɊɉȼ� ɜ� ɚɨɪɬɟ� ±� ���� ������ ����� ɦ�ɫ�� 5�/�3:9� ±� ���������
ɦ�ɫ��%�3:9�±���������ɦ�ɫ��/��&$9,��±�����������������ɍ�ɥɢɰ���ɣ�ɝɪɭɩɩɵ�
ɡɧɚɱɟɧɢɹ�ɪɢɝɢɞɧɨɫɬɢ�ɫɨɫɭɞɢɫɬɨɣ�ɫɬɟɧɤɢ�ɛɵɥɢ��3:9ɚɨ�±���������ɦ�ɫ�
�ɧɞ���5�/�3:9�±����������ɦ�ɫ��ɪ��������%�3:9�±���������ɦ�ɫ��ɪ��������
/��&$9,��±����������ɪ��������ȼɵɜɨɞɵ��ȼɵɹɜɥɟɧɧɵɟ�ɨɬɥɢɱɢɹ�ɜ�ɝɪɭɩɩɚɯ�
ɫɪɚɜɧɟɧɢɹ�� ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ�� ɨɛɭɫɥɨɜɥɟɧɵ� ɩɨɬɟɪɟɣ� ɷɥɚɫɬɢɱɧɨɫɬɢ�
ɚɪɬɟɪɢɣ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɤɪɭɩɧɨɝɨ� ɤɚɥɢɛɪɚ� ɭ� ɛɨɥɶɧɵɯ� ɋȾ� ɡɚ�
ɫɱɟɬ� ɫɬɪɭɤɬɭɪɧɨɣ� ɩɟɪɟɫɬɪɨɣɤɢ� ɫɬɟɧɤɢ� ɧɚ� ɮɨɧɟ� ɩɨɜɵɲɟɧɧɨɝɨ� ȺȾ��
Ɍɨɝɞɚ� ɤɚɤ� ɭ� ɥɢɰ� ɫ� ȺȽ� ɛɟɡ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɫ� ɜɵɫɨɤɢɦ�

ɞɢɚɫɬɨɥɢɱɟɫɤɢɦ� ȺȾ� ɧɚ� ɩɟɪɜɵɣ� ɩɥɚɧ� ɜɵɫɬɭɩɚɟɬ� ɩɨɪɚɠɟɧɢɟ� ɦɟɥɤɢɯ�
ɚɪɬɟɪɢɣ�ɤɪɨɜɟɧɨɫɧɨɝɨ�ɪɭɫɥɚ�

())(&76�2)�&$5%2+<'5$7(�0(7$%2/,60�',625'(56�
21�9$6&8/$5�5,*,',7<�3$5$0(7(56�,1�3$7,(176�:,7+�
7<3(���',$%(7(6
1�7��1DJDSHW\DQ��1�9��6HUJDWVND\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�(��2OH\QLNRY
6WDWH�8QLYHUVLW\�RI�3HQ]D��3HQ]D��5XVVLD

,QWURGXFWLRQ��+LJK�EORRG�SUHVVXUH�LV�RQH�RI�WKH�PDLQ�IDFWRUV�DIIHFWLQJ�WKH�
DUWHULDO�ZDOO� DQG� LV� SDUWLDOO\� UHVSRQVLEOH� IRU� D� YDULHW\� RI� FDUGLRYDVFXODU�
HYHQWV��%XW�WKH�UROH�RI�FRPELQHG�HIIHFW�RI�GLDEHWHV�RQ�WKH�VWUXFWXUDO�DQG�
IXQFWLRQDO� SURSHUWLHV� RI� WKH� DUWHULDO� WUHH� LQ� FDVH� RI� D� SHUVLVWHQW� EORRG�
SUHVVXUH�LQFUHDVH�VWLOO�UHPDLQV�XQH[SORUHG��$LP��D�FRPSDUDWLYH�HYDOXDWLRQ�
RI�LQGLFDWRUV�FKDUDFWHUL]LQJ�WKH�VWUXFWXUDO�DQG�IXQFWLRQDO�SURSHUWLHV�RI�WKH�
PDMRU�DUWHULHV�LQ�SDWLHQWV�ZLWK�GLDEHWHV�FRPELQHG�ZLWK�K\SHUWHQVLRQ�DQG�
SDWLHQWV� ZLWK� DUWHULDO� K\SHUWHQVLRQ� �$+�� ZLWKRXW� PHWDEROLF� GLVRUGHUV��
0DWHULDOV�DQG�PHWKRGV�����VXEMHFWV�DJHG����WR����\HDUV�ZHUH�H[DPLQHG��
)LUVW� JURXS� FRQVLVWHG�RI� ���SDWLHQWV�ZLWK� GLDEHWHV� DQG�K\SHUWHQVLRQ�����
GHJUHHV�� LQFOXGLQJ����PHQ�DQG����ZRPHQ��PHDQ�DJH����������\HDUV�� ,Q�
WKH� VHFRQG� JURXS� FRQVLVWHG� RI� ��� SDWLHQWV� ZLWK� K\SHUWHQVLRQ�� ��� PHQ�
DQG����ZRPHQ��PHDQ�DJH����������\HDUV��7KH� VWUXFWXUDO� DQG� IXQFWLRQDO�
SURSHUWLHV�RI�WKH�JUHDW�DUWHULHV�ZHUH�HYDOXDWHG�LQ�DOO�LQFOXGHG�SDWLHQWV�XVLQJ�
WKH� YROXPH� VSK\JPRJUDSK\�ZLWK� D� GHYLFH�96������ �©)XNXGD�'HQVKLª��
-DSDQ���7KH�QH[W�SDUDPHWHUV�ZHUH�DVVHVVHG��SXOVH�ZDYH�YHORFLW\��3:9��LQ�
WKH�DUWHULHV�SUHGRPLQDQWO\�HODVWLF�W\SH�RQ�WKH�OHIW�DQG�ULJKW��5��/�3:9���
SUHGRPLQDQWO\�PXVFXODU�W\SH��%�3:9���DRUWLF��3:9DR���FDUGLR�YDVFXODU�
LQGH[�DQNOH�±�/��&$9,���5HVXOWV��2I¿FH�EORRG�SUHVVXUH� �%3�� LQ� WKH��VW�
JURXS�ZDV������������DQG����������PP�+J��ERG\�PDVV� LQGH[��%0,��±�
���������NJ�P���ZDLVW�FLUFXPIHUHQFH��:&��±�����������������VP��,Q�WKH�
�QG�JURXS�í�V\VWROLF�EORRG�SUHVVXUH��6%3��±������������PP�+J��GLDVWROLF�
EORRG�SUHVVXUH��'%3��í��������������PP�+J��%0,�±��������������������NJ�
P���27�í����������������VHH�WKH�FRPSDUHG�JURXSV�ZHUH�PDWFKHG�IRU�DJH��VH[��
RI¿FH�6%3��'%3�YDOXHV�ZHUH�VLJQL¿FDQWO\�ORZHU�LQ�SDWLHQWV�ZLWK�GLDEHWHV�
FRPSDUHG� WR� SDWLHQWV� ZLWK� K\SHUWHQVLRQ�� ZKLFK� LV� SUREDEO\� GXH� WR� WKH�
KLJKHU�SUHYDOHQFH�RI�LVRODWHG�V\VWROLF�K\SHUWHQVLRQ�LQ�SDWLHQWV�ZLWK�W\SH���
GLDEHWHV�FRPSDUHG�ZLWK�WKH�JHQHUDO�SRSXODWLRQ��,Q�*URXS���WKH�SDUDPHWHUV�
RI� DUWHULDO� VWLIIQHVV� DFFRUGLQJ� WR� YROXPH� VSK\JPRJUDSK\� E\� EUDFKLDO�
DQNOH�PHWKRG�ZHUH��DRUWLF�3:9�±�����������������P�V��5�/�3:9í���������
P�V��%�3:9�±���������P�V��/��&$9,��±�����������������,Q�SDWLHQWV�RI� LQ�
*URXS���WKH�YDOXHV�RI�YDVFXODU�ZDOO�VWLIIQHVV�SDUDPHWHUV�ZHUH��3:9DR�±�
��������P�V� �OS���5�/�3:9�±����������P�V� �S�������%�3:9�±���������
P�V� �S��������/��&$9,��±��������� �S��������&RQFOXVLRQ��7KH� LGHQWL¿HG�
GLIIHUHQFHV�LQ�SDWLHQWV�LQ�WKH�FRPSDULVRQ�JURXSV��SUHVXPDEO\�GXH�WR�ORVV�
RI�HODVWLFLW\�RI�WKH�DUWHULHV�PDLQO\�FDOLEHU�LQ�GLDEHWLF�SDWLHQWV�EHFDXVH�RI�
WKH� UHVWUXFWXULQJ�RI� WKH�ZDOO� RQ� WKH�EDFNJURXQG�RI�KLJK�EORRG�SUHVVXUH��
:KHUHDV� LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�ZLWKRXW�PHWDEROLF�GLVRUGHUV�ZLWK�
KLJK�'%3�WKH�LQMXU\�RI�WKH�VPDOO�DUWHULHV�LV�LQ�WKH�IRUHJURXQG�
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ɇɈȼɕȿ�ɉɈȾɏɈȾɕ�Ʉ�ɏɂɊɍɊȽɂɑȿɋɄɈɆɍ�Ʌȿɑȿɇɂɘ�
ȻɈɅȿɁɇɂ�ȽɂɊɒɉɊɍɇȽȺ�ɍ�ȾȿɌȿɃ
ɇ�Ⱥ��Ɍɭɤɬɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ⱦɸɫɟɦɛɚɟɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝɨɪɨɞɚ�ɋɟɦɟɣ��ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɭɫɩɟɯɢ�� ɞɨɫɬɢɝɧɭɬɵɟ� ɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɦ�
ɥɟɱɟɧɢɢ� ɛɨɥɟɡɧɢ� Ƚɢɪɲɩɪɭɧɝɚ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��±��� ɥɟɬ�� ɞɚɧɧɨɟ�
ɡɚɛɨɥɟɜɚɧɢɟ�ɨɫɬɚɟɬɫɹ�ɫɥɨɠɧɨɣ�ɩɪɨɛɥɟɦɨɣ��ɤɨɬɨɪɚɹ�ɟɳɟ�ɞɨ�ɤɨɧɰɚ�ɧɟ�
ɪɟɲɟɧɚ��ȼɵɫɨɤɢ�ɥɟɬɚɥɶɧɨɫɬɶ��ɱɚɫɬɨɬɚ�ɪɚɧɧɢɯ�ɢ�ɩɨɡɞɧɢɯ�ɨɫɥɨɠɧɟɧɢɣ�
�Ʌɟɧɸɲɤɢɧ�Ⱥ�ɂ���������%ROH\�-���������6RWR�-��������ɢ�ɞɪ����ɍ�ɛɨɥɶɲɨɝɨ�
ɱɢɫɥɚ� ɜɵɠɢɜɲɢɯ� ɛɨɥɶɧɵɯ� ɨɫɬɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�
ɨɬɤɥɨɧɟɧɢɹ� ɫɨ� ɫɬɨɪɨɧɵ� ɬɚɡɨɜɵɯ� ɨɪɝɚɧɨɜ�� ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɬɦɟɱɟɧɵ� ɭ� ��±���� ɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɛɨɥɶɧɵɯ� �6FKPLGW� :��� ������ %HDXMHQ� 1��� ������� ɉɨɷɬɨɦɭ� ɯɢɪɭɪɝɢ�
ɫɬɚɪɚɸɬɫɹ�ɧɚɣɬɢ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɤɨɦɩɪɨɦɢɫɫ�ɜ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦ�
ɩɨɞɯɨɞɟ� ɤ� ɜɵɛɨɪɭ� ɦɟɬɨɞɚ� ɨɩɟɪɚɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ�
ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɞɟɬɟɣ�� ɫɬɪɚɞɚɸɳɢɯ�
ɛɨɥɟɡɧɶɸ� Ƚɢɪɲɩɪɭɧɝɚ�� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɷɧɞɨɪɟɤɬɚɥɶɧɨɝɨ� ɬɪɚɧɫɚɧɚɥɶɧɨɝɨ� ɞɨɫɬɭɩɚ�ɩɨ�'H� OD�7RUUH�0RQGUDJRQ�
ɢ� ɩɨ� ɋɨɚɜɟ±Ʌɟɧɸɲɤɢɧɭ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨ� ɦɟɬɨɞɢɤɟ� 'H� OD�
7RUUH�0RQGUDJRQ�ɛɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�ɱɟɬɵɪɟ�ɦɚɥɶɱɢɤɚ�ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ��� ɝɨɞɚ�ɞɨ���ɥɟɬ��Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�ɧɚɦɢ�ɩɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�
ɚɧɚɥɢɡ� ɢɫɯɨɞɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɛɨɥɟɡɧɢ� Ƚɢɪɲɩɪɭɧɝɚ� ɩɨ�
ɦɟɬɨɞɭ�ɋɨɚɜɟ±Ʌɟɧɸɲɤɢɧɚ�ɜ�ɞɟɬɫɤɨɦ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�Ɇɐ�
ȽɆɍ� ɫ� ����� ɩɨ� ����� ɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�
ɨɫɥɨɠɧɟɧɢɣ�ɧɟ�ɨɬɦɟɱɟɧɨ��ɗɧɬɟɪɚɥɶɧɨɟ�ɩɢɬɚɧɢɟ�ɧɚɱɢɧɚɥɢ�ɱɟɪɟɡ�ɫɭɬɤɢ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� Ⱦɪɟɧɢɪɨɜɚɧɢɟ� ɩɚɪɚɪɟɤɬɚɥɶɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ� ɧɟ�
ɩɪɨɜɨɞɢɥɢ�� ȼɪɟɦɹ� ɩɪɟɛɵɜɚɧɢɹ� ɛɨɥɶɧɨɝɨ� ɜ� ɫɬɚɰɢɨɧɚɪɟ� ɫɨɫɬɚɜɥɹɥɨ�
��±��� ɞɧɟɣ�� ɋɪɚɜɧɢɬɟɥɶɧɚɹ� ɨɰɟɧɤɚ� ɢɫɯɨɞɨɜ� ɪɚɞɢɤɚɥɶɧɵɯ� ɨɩɟɪɚɰɢɢ�
ɩɪɢ�ɛɨɥɟɡɧɢ�Ƚɢɪɲɩɪɭɧɝɚ�ɩɨɤɚɡɚɥɚ��ɱɬɨ�ɩɪɢ�ɛɪɸɲɧɨ�ɩɪɨɦɟɠɧɨɫɬɧɨɣ�
ɩɪɨɤɬɨɩɥɚɫɬɢɤɟ�ɩɨ�ɋɨɚɜɟ±Ʌɟɧɸɲɤɢɧɭ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�
ɫɬɟɧɨɡ� ɚɧɚɫɬɨɦɨɡɚ� ɧɚɛɥɸɞɚɥɢ� ɜ� ��� ɫɥɭɱɚɟɜ�� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�
ɷɧɬɟɪɨɤɨɥɢɬ� ±� ɜ� ����� ɷɧɤɨɩɪɟɡ� ±� ɜ� ����� ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɩɨɫɥɟ� ɬɪɚɧɫɚɧɚɥɶɧɨɣ� ɷɧɞɨɪɟɤɬɚɥɶɧɨɣ� ɩɪɨɤɬɨɩɥɚɫɬɢɤɢ�
ɩɨ� 'H� OD� 7RUUH�0RQGUDJRQ� ɧɟ� ɨɬɦɟɱɟɧɨ�� ȼɵɜɨɞɵ�� ɉɪɟɢɦɭɳɟɫɬɜɚ�
ɬɪɚɧɫɚɧɚɥɶɧɨɣ� ɷɧɞɨɪɟɤɬɚɥɶɧɨɣ� ɪɟɡɟɤɰɢɢ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɩɪɢ�
ɪɟɤɬɨɫɢɝɦɨɢɞɚɥɶɧɨɣ� ɮɨɪɦɟ� ɛɨɥɟɡɧɢ� Ƚɢɪɲɩɪɭɧɝɚ�� ɜɨɡɦɨɠɧɨɫɬɶ�
ɪɚɧɧɟɝɨ� ɷɧɬɟɪɚɥɶɧɨɝɨ� ɤɨɪɦɥɟɧɢɹ�� ɛɨɥɟɟ� ɤɨɪɨɬɤɢɟ� ɫɪɨɤɢ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�� ɨɬɫɭɬɫɬɜɢɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɪɭɛɰɨɜ� ɧɚ�
ɩɟɪɟɞɧɟɣ�ɛɪɸɲɧɨɣ�ɫɬɟɧɤɟ��ɦɢɧɢɦɚɥɶɧɨ�ɬɪɚɜɦɚɬɢɱɧɚɹ�ɦɨɛɢɥɢɡɚɰɢɹ�
ɫɢɝɦɨɜɢɞɧɨɣ�ɢ�ɩɪɹɦɨɣ�ɤɢɲɤɢ��ɨɬɫɭɬɫɬɜɢɟ�ɪɢɫɤɚ�ɫɩɚɟɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�
ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��ɦɢɧɢɦɚɥɶɧɵɣ�ɪɢɫɤ�ɩɨɜɪɟɠɞɟɧɢɹ�ɨɪɝɚɧɨɜ�ɦɚɥɨɝɨ�
ɬɚɡɚ��ɉɟɪɟɥɢɜɚɧɢɟ�ɤɪɨɜɢ�ɧɟ�ɬɪɟɛɭɟɬɫɹ�
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,QWURGXFWLRQ�� 'HVSLWH� WKH� SURJUHVV� PDGH� LQ� WKH� VXUJLFDO� WUHDWPHQW� RI�
+LUVFKVSUXQJ¶V� GLVHDVH� LQ� WKH� ODVW� ��±��� \HDUV�� WKLV� FRPSOH[� SUREOHP�
KDV� QRW� EHHQ� FRPSOHWHO\� VROYHG�� 0RUWDOLW\� DQG� WKH� LQFLGHQFH� RI� HDUO\�
DQG� ODWH� FRPSOLFDWLRQV� DUH� KLJK� �/HQVKNLQ�$�,��� ������ %ROH\� -��� ������
6RWR�-��HW�DO����������7KH�ODUJH�QXPEHU�RI�VXUYLYHG�SDWLHQWV�KDYH�GLIIHUHQW�
IRUPV�RI�WKH�GHÀHFWLRQ�IXQFWLRQ�RI�SHOYLF�RUJDQV��3RRU�IXQFWLRQDO�UHVXOWV�
ZHUH� REVHUYHG� LQ� ��±���� RI� WKH� SDWLHQWV� RSHUDWHG� �6FKPLGW�:��� ������
%HDXMHQ�1����������7KHUHIRUH��VXUJHRQV�DUH� WU\LQJ� WR�¿QG�D�FRPSURPLVH�
RI� D�GLIIHUHQWLDWHG�DSSURDFK� WR� WKH�FKRLFH�RI�PHWKRG�RI�RSHUDWLRQ��$LP��
*LYHQ�WKH�IDFW� WKDW�SDWLHQWV�ZLWK�+LUVFKVSUXQJ¶V�GLVHDVH�KDYH�D���±����
UHFWRVLJPRLGDO� DJDQJDOLR]D� ]RQH�� ZH� LQWURGXFH� D� PHWKRG� WR� WKH� FOLQLF�
ZLWKRXW�DFFHVV�WUDQVDQDO�HQGRUHFWDO�³HQWU\´�LQWR�WKH�DEGRPLQDO�FDYLW\�E\�
'H� OD�7RUUH�0RQGUDJRQ��0DWHULDOV�DQG�PHWKRGV�� ,Q� WKLV�SURFHGXUH�� IRXU�
PDOH��±��\HDUV�ROG�FKLOGUHQ�ZHUH�RSHUDWHG��)RU�FRPSDUDWLYH�REVHUYDWLRQ�
RI� WUHDWPHQW� UHVXOWV� RI� +LUVFKVSUXQJ¶V� GLVHDVH�� ZH� KDYH� SHUIRUPHG� D�
UHWURVSHFWLYH�DQDO\VLV�RI�RXWFRPHV�RI� VXUJLFDO� WUHDWPHQW� IRU� WKLV�GLVHDVH�

E\� WKH� PHWKRG� RI� 6RDYH±/HQ\XVKNLQ� LQ� FKLOGUHQ� ZLWK� VXUJLFDO� 0&�
0&0�����±������5HVXOWV�� 3RVWRSHUDWLYH� FRPSOLFDWLRQV�ZHUH� REVHUYHG��
(QWHUDO�QXWULWLRQ� VWDUWHG� WKH�GD\�DIWHU� VXUJHU\��3DUDUHFWDO� VSDFH�GUDLQDJH�
ZDV� FDUULHG� RXW�� 7LPH� RI� KRVSLWDO� VWD\� ZDV� ��±��� GD\V�� &RPSDUDWLYH�
HYDOXDWLRQ�RI�WKH�RXWFRPHV�RI�UDGLFDO�VXUJHU\�IRU�+LUVFKVSUXQJ¶V�GLVHDVH�
VKRZHG� WKDW� ZKHQ� DEGRPLQRSHULQHDO� UHFWRSODVW\� E\� 6RDYH±/HQ\XVKNLQ�
ZDV�SHUIRUPHG��SRVWRSHUDWLYH�DQDVWRPRWLF�VWHQRVLV�ZDV�REVHUYHG�LQ����RI�
FDVHV��SRVWRSHUDWLYH�HQWHURFROLWLV�±������IHFDO�LQFRQWLQHQFH�±������$ERYH�
FRPSOLFDWLRQV�ZHUH�QRW�REVHUYHG�DIWHU�WUDQVDQDO�HQGRUHFWDO�UHFWRSODVW\�RQ�
'H� OD�7RUUH�0RQGUDJRQ�� &RQFOXVLRQ��7KXV�� WKH� DGYDQWDJHV� RI� WUDQVDQDO�
HQGRUHFWDO� FRORQ� UHVHFWLRQ� DW� WKH� UHFWR�VLJPRLG� IRUP� RI� +LUVFKVSUXQJ¶V�
GLVHDVH� DUH�� SRVVLELOLW\� RI� HDUO\� HQWHUDO� IHHGLQJ�� VKRUWHU� SHULRGV� RI�
KRVSLWDOL]DWLRQ��ODFN�RI�SRVW�VXUJLFDO�VFDUV�RQ�WKH�DQWHULRU�DEGRPLQDO�ZDOO��
PLQLPDOO\�WUDXPDWLF�PRELOL]DWLRQ�RI�WKH�VLJPRLG�DQG�UHFWXP��ODFN�RI�ULVN�
RI�DGKHVLRQV�LQ�WKH�DEGRPLQDO�FDYLW\��PLQLPDO�ULVN�RI�GDPDJH�WR�WKH�SHOYLF�
RUJDQV��'R�QRW�UHTXLUH�D�EORRG�WUDQVIXVLRQ�

ɉɊɈɎɂɅȺɄɌɂɄȺ�ɇȺȽɇɈȿɇɂə�ɊȺɇɕ�ɉɊɂ�ɈɉȿɊȺɐɂəɏ�
ɇȺ�ɉɊɈɆȿɀɇɈɋɌɂ�ɍ�ȾȿɌȿɃ
Ȼ��ɋɥɹɦɯɚɧɤɵɡɵ��Ⱥ�Ⱥ��ɇɟɫɢɩɛɚɟɜɚ��ȼ�ȼ��Ȼɟɪɤɨɜɚ��Ɇ�Ɇ��Ɍɥɟɦɢɫɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɇ�ɋ��ɋɚɧɛɚɟɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝɨɪɨɞɚ�ɋɟɦɟɣ��ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ȼ� ɫɬɪɭɤɬɭɪɟ� ɩɨɪɨɤɨɜ� ɪɚɡɜɢɬɢɹ� ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ� ɤɚɧɚɥɚ�
ɭ� ɞɟɬɟɣ� ɚɧɨɪɟɤɬɚɥɶɧɵɟ� ɚɧɨɦɚɥɢɢ� ɡɚɧɢɦɚɸɬ� ɨɞɧɨ� ɢɡ� ɜɟɞɭɳɢɯ� ɦɟɫɬ��
ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ� ɝɥɚɜɧɨɣ� ɡɚɞɚɱɟɣ�ɩɪɢ�ɚɧɨɪɟɤɬɚɥɶɧɵɯ�ɩɚɬɨɥɨɝɢɹɯ�
ɹɜɥɹɟɬɫɹ� ɭɥɭɱɲɟɧɢɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ��
Ɍɚɤɬɢɱɟɫɤɢɟ�ɢ�ɬɟɯɧɢɱɟɫɤɢɟ�ɨɲɢɛɤɢ�ɩɪɢ�ɨɩɟɪɚɰɢɹɯ�ɜ�ɚɧɨɪɟɤɬɚɥɶɧɨɣ�
ɡɨɧɟ�ɧɟɪɟɞɤɨ�ɩɪɢɜɨɞɹɬ�ɤ�ɫɟɪɶɟɡɧɵɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ�ɨɫɥɨɠɧɟɧɢɹɦ�
ɢ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ�ɪɟɡɭɥɶɬɚɬɚɦ��ɱɬɨ�ɬɪɟɛɭɟɬ�ɩɨɜɬɨɪɧɨɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɉɨ� ɞɚɧɧɵɦ�Ⱥ�ɂ�� Ʌɟɧɸɲɤɢɧɚ� �������� ɜ� ɛɥɢɠɚɣɲɟɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɩɪɢ�ɨɩɟɪɚɰɢɹɯ�ɧɚ�ɩɪɨɦɟɠɧɨɫɬɢ�ɜ�������
ɫɥɭɱɚɟɜ� ɪɚɡɜɢɥɢɫɶ�ɦɟɫɬɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ� �ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɤɨɠɧɨ�
ɤɢɲɟɱɧɵɯ�ɲɜɨɜ��ɧɚɝɧɨɟɧɢɟ�ɪɚɧɵ���ȼɬɨɪɢɱɧɨɟ�ɡɚɠɢɜɥɟɧɢɟ�ɪɚɧɵ�ɦɨɠɟɬ�
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɫɬɟɧɨɡɢɪɨɜɚɧɢɸ� ɚɧɚɥɶɧɨɝɨ� ɨɬɜɟɪɫɬɢɹ�� ɱɬɨ� ɦɨɠɟɬ�
ɩɨɬɪɟɛɨɜɚɬɶ� ɩɨɜɬɨɪɧɨɣ� ɨɩɟɪɚɰɢɢ� �ɂɜɚɧɨɜ� ɉ�ȼ��� ������ 1LFDVWUR� $���
������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɚɡɪɚɛɨɬɚɬɶ� ɦɟɬɨɞ� ɢɫɤɥɸɱɚɸɳɢɣ�
ɢɧɮɢɰɢɪɨɜɚɧɢɟ�ɤɨɠɧɨ�ɤɢɲɟɱɧɨɝɨ�ɲɜɚ�ɩɪɢ�ɨɩɟɪɚɰɢɹɯ�ɧɚ�ɩɪɨɦɟɠɧɨɫɬɢ�
ɭ� ɞɟɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɪɚɡɪɚɛɨɬɚɧ� ɤɢɲɟɱɧɵɣ� ɡɨɧɞ��
ɤɨɬɨɪɵɣ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɩɨɞɨɛɢɟ� ɷɧɞɨɬɪɚɯɟɚɥɶɧɨɣ� ɬɪɭɛɤɢ�
ɞɢɚɦɟɬɪɨɦ�ɨɬ�����ɞɨ���ɫɦ�ɢ�ɞɥɢɧɨɣ���±���ɫɦ��ɧɚ�ɞɢɫɬɚɥɶɧɨɦ�ɤɨɧɰɟ�
ɤɨɬɨɪɨɣ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ��±��ɫɦ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɪɚɫɩɨɥɨɠɟɧɵ�ɨɜɚɥɶɧɵɟ�
ɨɬɜɟɪɫɬɢɹ�� ȼ� ɫɟɪɟɞɢɧɟ� ɡɨɧɞɚ�� ɫɧɚɪɭɠɢ� ɢɦɟɟɬɫɹ� ɧɚɞɭɜɧɚɹ� ɦɚɧɠɟɬɤɚ�
ɞɢɚɦɟɬɪɨɦ�ɨɬ���ɞɨ���ɫɦ��ɞɥɢɧɨɣ�ɞɨ���ɫɦ��ɜ�ɩɪɨɫɜɟɬɟ�ɡɨɧɞɚ�±�ɬɪɭɛɨɱɤɚ�
ɞɥɹ�ɧɚɞɭɜɚɧɢɹ�ɜɨɡɞɭɯɨɦ��ɉɨɫɥɟ�ɜɵɩɨɥɧɟɧɢɹ�ɛɪɸɲɧɨ�ɩɪɨɦɟɠɧɨɫɬɧɨɣ�
ɩɪɨɤɬɨɩɥɚɫɬɢɤɢ�ɬɪɭɛɤɭ�ɜɜɨɞɹɬ�ɱɟɪɟɡ�ɚɧɚɥɶɧɨɟ�ɨɬɜɟɪɫɬɢɟ�ɬɚɤ��ɱɬɨɛɵ�
ɧɚɞɭɜɧɚɹ� ɦɚɧɠɟɬɤɚ� ɪɚɫɩɨɥɚɝɚɥɚɫɶ� ɜɵɲɟ� ɥɢɧɢɢ� ɲɜɨɜ�� ɢ� ɪɚɡɞɭɜɚɸɬ�
ɟɟ� ɞɨ� ɩɨɥɧɨɣ� ɨɛɬɭɪɚɰɢɢ� ɩɪɨɫɜɟɬɚ� ɤɢɲɤɢ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɡɪɟɧɢɹ�
ɢ� ɪɭɤ� ɯɢɪɭɪɝɚ�� ɱɬɨɛɵ� ɢɫɤɥɸɱɢɬɶ� ɫɞɚɜɥɟɧɢɟ� ɫɨɫɭɞɨɜ� ɧɚ� ɭɪɨɜɧɟ�
ɚɧɚɥɶɧɨɝɨ� ɤɨɥɶɰɚ�� ɑɟɪɟɡ� �±�� ɫɭɬ� ɩɨɫɥɟ� ɡɚɠɢɜɥɟɧɢɹ� ɪɚɧɵ� ɬɪɭɛɤɭ�
ɢɡɜɥɟɤɚɸɬ�� ɫɩɭɫɬɢɜ� ɜɨɡɞɭɯ� ɢɡ� ɦɚɧɠɟɬɤɢ�� ɂɡɭɱɟɧɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɪɢɦɟɧɟɧɢɹ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɤɢɲɟɱɧɨɝɨ�ɡɨɧɞɚ�ɭ���ɛɨɥɶɧɵɯ�ɫ�ɜɵɫɨɤɨɣ�
ɚɬɪɟɡɢɟɣ� ɩɪɹɦɨɣ� ɤɢɲɤɢ� ɢ� ɡɚɞɧɟɝɨ� ɩɪɨɯɨɞɚ� ɫ� ɪɟɤɬɨɜɟɫɬɢɛɭɥɹɪɧɵɦ�
ɫɜɢɳɟɦ�ɢ���ɛɨɥɶɧɵɯ�ɜ� ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɜɫɟɯ�ɞɟɬɟɣ�
ɨɩɵɬɧɨɣ� ɝɪɭɩɩɵ� ɨɬɦɟɱɟɧɨ� ɩɟɪɜɢɱɧɨɟ� ɡɚɠɢɜɥɟɧɢɟ� ɪɚɧɵ� ɢ� ɪɚɧɧɟɟ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɩɚɫɫɚɠɚ� ɩɨ� ɤɢɲɟɱɧɢɤɭ�� ȼ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ɭ� ��
ɛɨɥɶɧɵɯ�ɧɚɛɥɸɞɚɥɢ�ɩɨɥɧɨɟ�ɢɥɢ�ɱɚɫɬɢɱɧɨɟ�ɪɚɫɯɨɠɞɟɧɢɟ�ɤɪɚɟɜ�ɪɚɧɵ�
ɫ� ɜɵɪɚɠɟɧɧɵɦ� ɝɧɨɣɧɵɦ� ɜɨɫɩɚɥɟɧɢɟɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɡɨɥɢɪɨɜɚɧɢɹ�
ɡɨɧɵ� ɤɨɠɧɨ�ɤɢɲɟɱɧɨɝɨ� ɲɜɚ� ɫ� ɩɨɦɨɳɶɸ� ɧɚɞɭɜɧɨɣ� ɦɚɧɠɟɬɤɢ� ɡɨɧɞɚ�
ɢɫɤɥɸɱɚɟɬɫɹ�ɢɧɮɢɰɢɪɨɜɚɧɢɟ�ɤɨɠɧɨ�ɤɢɲɟɱɧɨɝɨ�ɲɜɚ�ɩɪɢ�ɨɩɟɪɚɰɢɹɯ�ɜ�
ɚɧɨɪɟɤɬɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ��ɉɨɫɥɟɞɧɟɟ�ɩɪɟɞɭɩɪɟɠɞɚɟɬ�ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ�
ɲɜɚ� ɢ� ɫɬɟɧɨɡɢɪɨɜɚɧɢɟ� ɚɧɚɥɶɧɨɝɨ� ɤɚɧɚɥɚ�� ɢɫɤɥɸɱɚɟɬ� ɩɨɜɬɨɪɧɭɸ�
ɨɩɟɪɚɰɢɸ�� ɫɨɤɪɚɳɚɸɬɫɹ� ɫɪɨɤɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ��ȼɵɜɨɞɵ��ɉɪɨɫɬɨɬɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɫɩɨɫɨɛɚ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɪɨɮɢɥɚɤɬɢɤɢ� ɧɚɝɧɨɟɧɢɣ� ɪɚɧɵ� ɩɪɢ� ɨɩɟɪɚɰɢɹɯ� ɧɚ� ɩɪɨɦɟɠɧɨɫɬɢ�
ɭ� ɞɟɬɟɣ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɚɧɢɟɦ� ɞɥɹ� ɟɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɩɪɚɤɬɢɤɟ�

3. Секция «Детская хирургия»
 Pediatric Surgery
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Секция «Внутренние болезни»

35(9(17,21�2)�)(67(5,1*�:281'6�'85,1*�
23(5$7,216�21�7+(�3(5,1(80�,1�&+,/'5(1
%��6O\DPNKDQN\]\��$�$��1HVVLSED\HYD��9�9��%HUNRYD��0�0��7OHPLVRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�0�6��6DQEDHY
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� ,Q� WKH� VWUXFWXUH� RI� WKH� GLJHVWLYH� WUDFN� PDOIRUPDWLRQV� LQ�
FKLOGUHQ�DQRUHFWDO�DQRPDOLHV�RFFXS\�D�OHDGLQJ�SRVLWLRQ��&XUUHQWO\��D�PDMRU�
FRQFHUQ�LQ�DQRUHFWDO�SDWKRORJLHV�LV�WR�LPSURYH�WKH�IXQFWLRQDO�RXWFRPHV�RI�
WUHDWPHQW��7DFWLFDO�DQG�WHFKQLFDO�HUURUV�GXULQJ�RSHUDWLRQV�LQ�WKH�DQRUHFWDO�
DUHD� RIWHQ� OHDG� WR� VHULRXV� SRVWRSHUDWLYH� FRPSOLFDWLRQV� DQG� DGYHUVH�
RXWFRPHV��ZKLFK�UHTXLUHV�UHSHDWHG�VXUJHU\��$FFRUGLQJ�WR�$�,��/HQ\XVKNLQ�
�������LQ�WKH�LPPHGLDWH�SRVWRSHUDWLYH�SHULRG�LQ�RSHUDWLRQV�RQ�WKH�SHULQHXP�
������ RI� ORFDO� FRPSOLFDWLRQV� GHYHORSHG� �IDLOXUH� RI� VNLQ� DQG� LQWHVWLQDO�
VXWXUHV�� ZRXQG� VXSSXUDWLRQ��� 6HFRQGDU\�ZRXQG� KHDOLQJ�PD\� FRQWULEXWH�
VWHQRWLF� DQDO� RUL¿FH� WKDW� PD\� UHTXLUH� UHRSHUDWLRQ� �,YDQRY� 3�9��� ������
1LFDVWUR�$����������$LP��7R�GHYHORS�D�PHWKRG�IRU�LQFOXGLQJ�LQIHFWLRQ�VNLQ�
LQWHVWLQDO� VWUXFWXUH� LQ� RSHUDWLRQV� RQ� WKH� SHULQHXP� LQ� FKLOGUHQ��0DWHULDOV�
DQG�PHWKRGV��:H�KDYH�GHYHORSHG� WKH� LQWHVWLQDO�SUREH��ZKLFK� UHSUHVHQWV�
WKH�VLPLODULW\�RI�WKH�HQGRWUDFKHDO�WXEH��7KH�LQWHVWLQDO�SUREH�IURP�SRO\YLQ\O�
FKORULWH� WXELQJ�VHFWLRQV�RI����� WR���FP�DQG�D� OHQJWK�RI���±���FP�DW� WKH�
GLVWDO�HQG�DW�D�GLVWDQFH�RI��±��FP�IURP�HDFK�RWKHU�ZLWK�WKH�RYDO�KROHV�LQ�
WKH�PLGGOH�RI�WKH�SUREH�DURXQG�RXWVLGH�RI�WKH�LQÀDWDEOH�FXII�KDV�D�GLDPHWHU�
RI��±��FP�ORQJ�DQG���FP�LQ�WKH�OXPHQ�IRU�LQÀDWLQJ�WKH�DLU�PRWRU�RQ�WKH�
GLVWDO�HQG�DW�D�GLVWDQFH�RI��±��FP�IRU�HDFK�RWKHU�VLGH�DUH�RYDO�KROHV��$W�RQH�
HQG�RI�WKH�WXEH�LV�DQ�LQÀDWDEOH�FXII��7KH�PHWKRG�LV�DV�IROORZV��DIWHU�VXUJHU\�
RQ� DEGRPLQDO�SHULWHQHDO� UHFWRSODVWLF¶V� WXEH� LQWURGXFHG� WKURXJK� WKH� DQDO�
RUL¿FH�VR�WKDW�WKH�LQÀDWDEOH�FXII�ZDV�SODFHG�DERYH�WKH�VXWXUH�OLQH��7KHQ�WR�
LQÀDWH�WKH�FXII�WR�FRPSOHWH�REWXUDWLRQ�LQWHVWLQDO�OXPHQ�XQGHU�WKH�FRQWURO�
RI�WKH�VXUJHRQ¶V�KDQGV�DQG�WR�DYRLG�FRPSUHVVLRQ�RI�IHHGLQJ�YHVVHOV�DW�WKH�
OHYHO�RI�WKH�DQDO�ULQJ��$IWHU��±��GD\V�DIWHU�ZRXQG�KHDOLQJ�WXEH�UHPRYHG��
EOHG�ZLWK�FXII��7KH�PHWKRG�ZDV�WHVWHG�LQ���SDWLHQWV�DW�WKH�KLJK�DWUHVLD�RI�
WKH�UHFWXP�DQG�DQXV�ZLWK�¿VWXOD�UHFWRYHVWLEXO\DULXP��$�FRPSDUDWLYH�VWXG\�
RI�ZRXQG�KHDOLQJ� LQ� WKH�FRPSDULVRQ�JURXS�DQG� WKH�H[SHULPHQWDO�JURXSV�
FRQVLVWLQJ� UHVSHFWLYHO\� RI� �� DQG� �� SDWLHQWV��5HVXOWV��$OO� WKH� FKLOGUHQ� RI�
WKH�H[SHULPHQWDO�JURXS�QRWHG�SULPDU\�ZRXQG�KHDOLQJ�DQG�HDUO\�UHFRYHU\�
SDVVDJH� WKURXJK� WKH� LQWHVWLQHV�� ,Q� WKH� FRPSDULVRQ�JURXS�� �� SDWLHQWV� KDG�
FRPSOHWH� RU� SDUWLDO� GHKLVFHQFH� ZLWK� VHYHUH� SXUXOHQW� LQÀDPPDWLRQ�� $V�
D� UHVXOW�� LVRODWLQJ� DUHDV� RI� VNLQ�LQWHVWLQDO� VXWXUH� XVLQJ� DQ� LQÀDWDEOH� FXII�
SUREH� H[FOXGHG� FXWDQHRXV� LQIHFWLRQ� LQWHVWLQDO� VXWXUH� LQ� RSHUDWLRQV� LQ�
DQRUHFWDO�UHJLRQ��/DVW�ZDUQV�LQVROYHQF\�VNLQ�DQG�LQWHVWLQDO�VXWXUH�DQG�DQDO�
FDQDO�VWHQRVLV�H[FOXGHV�UHRSHUDWLRQ��GHFOLQLQJ�WHUPV�RI�UHKDELOLWDWLRQ�LQ�WKH�
SRVWRSHUDWLYH�SHULRG��&RQFOXVLRQ��(DVH�RI�XVH�DQG�HI¿FLHQF\�RI�WKH�PHWKRG�
LQ�WKH�SUHYHQWLRQ�RI�IHVWHULQJ�ZRXQGV��ZLWK�RSHUDWLRQV�LQ�WKH�SHULQHXP�LQ�
FKLOGUHQ�LV�WKH�EDVLV�IRU�LWV�XVH�LQ�FOLQLFDO�SUDFWLFH�

ɄɈɊɊȿɄɐɂə�ȽɈɆȿɈɋɌȺɁȺ�ɉɊɂ�ȼɊɈɀȾȿɇɇɕɏ�
ȾɂȺɎɊȺȽɆȺɅɖɇɕɏ�ȽɊɕɀȺɏ
ȿ�ɋ��Ɍɟɪɟɧɬɶɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɐɚɩ
ɍɪɚɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȿɤɚɬɟɪɢɧɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɪɨɠɞɟɧɧɚɹ� ɞɢɚɮɪɚɝɦɚɥɶɧɚɹ� ɝɪɵɠɚ� �ȼȾȽ�� ±� ɚɧɨɦɚɥɢɹ�
ɪɚɡɜɢɬɢɹ� ɞɢɚɮɪɚɝɦɵ�� ɤɨɝɞɚ� ɜ� ɩɟɪɢɨɞ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɪɚɡɜɢɬɢɹ�
ɨɪɝɚɧɵ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɩɟɪɟɦɟɳɚɸɬɫɹ� ɜ� ɝɪɭɞɧɭɸ� ɩɨɥɨɫɬɶ��
ɑɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ȼȾȽ� ɫɨɫɬɚɜɥɹɟɬ� �� ɫɥɭɱɚɣ� ɧɚ� ����±�����
ɠɢɜɨɪɨɠɞɟɧɧɵɯ�� ɋɨɯɪɚɧɹɟɬɫɹ� ɜɵɫɨɤɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ɥɟɬɚɥɶɧɨɫɬɢ� ±�
ɞɨ� ��±����� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɧɚɪɭɲɟɧɢɣ�
ɝɨɦɟɨɫɬɚɡɚ�ɭ�ɞɟɬɟɣ�ɫ�ȼȾȽ�ɧɚ�ɮɨɧɟ�ɩɪɨɜɟɞɟɧɢɹ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ�
ɜ� ɨɬɞɟɥɟɧɢɢ� ɪɟɚɧɢɦɚɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɡɭɱɟɧɵ� ɢɫɬɨɪɢɢ�
ɛɨɥɟɡɧɢ� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɞɟɬɟɣ� ɫ� ȼȾȽ� ɡɚ� ����±����� ɝɝ�� ȼɫɟ�
ɞɟɬɢ� ɨɩɟɪɢɪɨɜɚɧɵ�� Ʌɟɬɚɥɶɧɨɫɬɶ� ±� ������� Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɜɤɥɸɱɚɥɢ� ɜ� ɫɟɛɹ� ɨɛɴɟɤɬɢɜɧɵɣ� ɨɫɦɨɬɪ�� ɨɛɳɢɣ� ɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɣ�
ɚɧɚɥɢɡ� ɤɪɨɜɢ�� ɨɛɳɢɣ� ɚɧɚɥɢɡ� ɤɪɨɜɢ�� ɤɢɫɥɨɬɧɨ�ɳɟɥɨɱɧɨɟ� ɫɨɫɬɨɹɧɢɟ��
ɤɨɦɩɥɟɤɫ� ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ� ɦɟɬɨɞɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɧɬɟɧɫɢɜɧɚɹ�
ɬɟɪɚɩɢɹ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�� ɪɟɚɧɢɦɚɰɢɢ� ɢ� ɢɧɬɟɧɫɢɜɧɨɣ�
ɬɟɪɚɩɢɢ� ɜɤɥɸɱɚɥɚ� ɫɥɟɞɭɸɳɢɟ� ɨɫɧɨɜɧɵɟ� ɦɨɦɟɧɬɵ�� ��� ɂȼɅ��
ɨɫɧɨɜɧɚɹ� ɡɚɞɚɱɚ� ±� ɨɛɟɫɩɟɱɢɬɶ� ɚɞɟɤɜɚɬɧɵɣ� ɝɚɡɨɨɛɦɟɧ� �S2�� ɛɨɥɟɟ�
���ɦɦ�ɪɬ�ɫɬ���S&2��ɦɟɧɟɟ����ɦɦ�ɪɬ�ɫɬ����ɉɪɢɦɟɧɹɥɢ�ɢ�ɨɫɰɢɥɥɹɬɨɪɧɭɸ�
ɜɵɫɨɤɨɱɚɫɬɨɬɧɭɸ� ɂȼɅ� ɫ� ɧɢɡɤɢɦ� ɜɟɧɬɢɥɹɰɢɨɧɧɵɦ� ɞɚɜɥɟɧɢɟɦ��
��� ɂɧɮɭɡɢɨɧɧɚɹ� ɬɟɪɚɩɢɹ� ɫ� ɰɟɥɶɸ� ɤɨɪɪɟɤɰɢɢ� ɜɨɞɧɨ�ɷɥɟɤɬɪɨɥɢɬɧɨɝɨ�
ɨɛɦɟɧɚ�� ɫɬɚɛɢɥɢɡɚɰɢɹ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɉɪɟɩɚɪɚɬɚɦɢ�
ɜɵɛɨɪɚ� ɹɜɥɹɸɬɫɹ� ɝɥɸɤɨɡɨ�ɫɨɥɟɜɵɟ� ɪɚɫɬɜɨɪɵ� �ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ�
ɪɚɫɬɜɨɪ�� ɪɚɫɬɜɨɪ� Ɋɢɧɝɟɪɚ�� ɝɥɸɤɨɡɚ� �±������ ȼ� ɬɹɠɟɥɵɯ� ɫɥɭɱɚɹɯ�

ɢɫɩɨɥɶɡɨɜɚɥɢ� ɚɥɶɛɭɦɢɧ�� ɪɟɮɨɪɬɚɧ�� ɫɜɟɠɟɡɚɦɨɪɨɠɟɧɧɭɸ� ɩɥɚɡɦɭ�
�ɋɁɉ��� Ɉɛɴɟɦ� ɢɧɮɭɡɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɪɚɫɫɱɢɬɵɜɚɥɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɬɪɟɛɧɨɫɬɢ� ɠɢɞɤɨɫɬɢ� ±� ��±��±��� ɦɥ�ɤɝ� ɜ�
ɫɭɬɤɢ�� ɭɱɢɬɵɜɚɹ� ɫɨɫɬɨɹɧɢɟ� ɛɨɥɶɧɨɝɨ�� ɩɨɤɚɡɚɬɟɥɢ� ɝɨɦɟɨɫɬɚɡɚ� ɢ�
ɫɨɩɭɬɫɬɜɭɸɳɭɸ� ɩɚɬɨɥɨɝɢɸ�� ��� Ʉɨɪɪɟɤɰɢɹ� ɤɢɫɥɨɬɧɨ�ɳɟɥɨɱɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ��Ʉɓɋ���ɬ�ɤ��ɫɨɫɬɨɹɧɢɟ�ɚɥɤɚɥɨɡɚ��ɪɇ�ɛɨɥɟɟ����±������ɛɵɥɨ�
ɜɚɠɧɟɣɲɢɦ�ɡɜɟɧɨɦ�ɜ�ɬɟɪɚɩɢɢ�ɭ�ɞɟɬɟɣ�ɫ�ȼȾȽ��ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɛɵɫɬɪɨ�
ɞɨɫɬɢɱɶ�ɢ�ɷɮɮɟɤɬɢɜɧɨ�ɩɨɞɞɟɪɠɢɜɚɬɶ�ɥɟɝɨɱɧɭɸ�ɜɚɡɨɞɢɥɚɬɚɰɢɸ��ɉɪɢ�
ɨɬɫɭɬɫɬɜɢɢ� ɷɮɮɟɤɬɚ� ɨɬ� ɂȼɅ�� ɚɰɢɞɨɡ� ɤɨɪɪɢɝɢɪɨɜɚɥɢ� ɜɜɟɞɟɧɢɟɦ� ���
ɪɚɫɬɜɨɪɚ� ɫɨɞɵ�� ��� Ⱦɥɹ� ɩɨɞɞɟɪɠɚɧɢɹ� ȺȾ� ɩɪɢɦɟɧɹɥɫɹ� ɞɨɮɚɦɢɧ� ɢɡ�
ɪɚɫɱɟɬɚ��±���ɦɤɝ�ɤɝ�ɜ�ɦɢɧɭɬɭ��ɚ�ɬɚɤɠɟ�ɧɢɬɪɨɩɪɭɫɫɢɞ�±����±��ɦɝ�ɤɝ�ɧɚ�
ɮɨɧɟ� ɭɫɬɪɚɧɟɧɢɹ� ɝɢɩɨɜɨɥɟɦɢɢ�� ��� ȼɚɡɨɞɢɥɚɬɚɰɢɹ�� Ⱦɥɹ� ɭɦɟɧɶɲɟɧɢɹ�
ɥɟɝɨɱɧɨɣ�ɜɚɡɨɤɨɧɫɬɪɢɤɰɢɢ�ɜɜɨɞɢɥɢ�����0J62��ɢɡ�ɪɚɫɱɟɬɚ�����ɦɝ�ɤɝ�
ɡɚ����ɦɢɧ�����ɉɨɫɬɨɹɧɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɜɫɟɯ�ɩɨɤɚɡɚɬɟɥɟɣ��Ʉɓɋ��S+ �����
ɪɈ� ���ɦɦ�ɪɬ�ɫɬ���S&2��±���±���ɦɦ�ɪɬ�ɫɬ���ɫɚɬɭɪɚɰɢɹ�ɛɨɥɟɟ������ȺȾ��
ɋȾ�±���±���ɦɦ�ɪɬ�ɫɬ���ȾȾ�±���±���ɦɦ�ɪɬ�ɫɬ��ɉɭɥɶɫ�����±����ɜ�ɦɢɧɭɬɭ��
Ȼɢɨɯɢɦɢɱɟɫɤɢɟ� ɢ� ɷɥɟɤɬɪɨɥɢɬɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�� ɤɨɧɬɪɨɥɶ� ɞɢɭɪɟɡɚ��
ɭɱɟɬ� ɡɚɫɬɨɣɧɨɝɨ� ɫɨɞɟɪɠɢɦɨɝɨ� ɢɡ� ɠɟɥɭɞɤɚ�� ɉɨɫɥɟ� ɫɬɚɛɢɥɢɡɚɰɢɢ�
ɫɨɫɬɨɹɧɢɹ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ� ɜɵɩɨɥɧɹɥɢ� ɨɩɟɪɚɬɢɜɧɨɟ� ɥɟɱɟɧɢɟ�� ȼ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɩɪɨɞɨɥɠɚɥɚɫɶ� ɂȼɅ� ɫ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ�
ɞɚɜɥɟɧɢɟɦ�ɜ�ɤɨɧɰɟ�ɜɵɞɨɯɚ�±��±�� ɫɦ�ɜɨɞ�ɫɬ�� �ɩɚɪɚɦɟɬɪɵ�ɜɟɧɬɢɥɹɰɢɢ�
ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɨɤɚɡɚɬɟɥɟɣ� Ʉɓɋ��� ɢɧɮɭɡɢɨɧɧɚɹ� ɬɟɪɚɩɢɹ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɬɪɟɛɧɨɫɬɢ� ɪɟɛɟɧɤɚ� �ɝɥɸɤɨɡɨ�
ɫɨɥɟɜɵɟ�ɪɚɫɬɜɨɪɵ��ɠɢɪɨɜɵɟ�ɷɦɭɥɶɫɢɢ��ɩɪɟɩɚɪɚɬɵ�ɤɪɨɜɢ�±�ɋɁɉ��ɗɪ�
ɦɚɫɫɚ��ɬɪɨɦɛɨɦɚɫɫɚ��ɧɟɧɚɫɵɳɟɧɧɵɟ�ɚɦɢɧɨɤɢɫɥɨɬɵ���Ⱦɥɹ�ɩɨɞɞɟɪɠɚɧɢɹ�
ɝɟɦɨɞɢɧɚɦɢɤɢ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɞɨɮɚɦɢɧ���ɦɤɝ�ɤɝ�ɜ�ɱɚɫ������0J62��ɜ�
ɞɨɡɟ���±���ɦɤɝ�ɤɝ�ɜ�ɱɚɫ��ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɚɹ�ɬɟɪɚɩɢɹ��ɰɟɮɚɥɨɫɩɨɪɢɧɵ�
,,,� ɩɨɤɨɥɟɧɢɹ� �ɦɟɞɨɰɟɮ� ���� ɦɝ�ɤɝ� ɜ� ɫɭɬɤɢ��� ɤɚɪɛɨɩɟɧɟɦɵ� �ɬɢɟɧɚɦ�
��� ɦɝ�ɤɝ� ɜ� ɫɭɬɤɢ��� ȼɵɜɨɞɵ�� ɉɪɟɟɦɫɬɜɟɧɧɨɫɬɶ� ɜ� ɩɪɨɜɟɞɟɧɢɢ�
ɢɧɮɭɡɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɭ�ɞɟɬɟɣ�ɫ�ɜɪɨɠɞɟɧɧɨɣ�ɞɢɚɮɪɚɝɦɚɥɶɧɨɣ�ɝɪɵɠɟɣ�
�ɦɟɪɨɩɪɢɹɬɢɹ�ɜ�ɪɨɞɢɥɶɧɨɦ�ɡɚɥɟ��ɭɫɥɨɜɢɹ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ��ɨɬɞɟɥɟɧɢɟ�
ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ��±�ɜɚɠɧɵɣ�ɲɚɝ�ɜ�ɫɧɢɠɟɧɢɢ�ɥɟɬɚɥɶɧɨɫɬɢ�ɩɪɢ�ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�� ɋɪɨɤɢ� ɩɪɨɜɟɞɟɧɢɹ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɧɟ�
ɩɪɟɜɵɲɚɸɬ� �±�� ɞɧɟɣ�� ȼ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɧɟɨɛɯɨɞɢɦɨ�
ɩɪɨɜɟɞɟɧɢɟ� ɩɪɨɞɥɟɧɧɨɣ� ɂȼɅ�� ɢɧɨɬɪɨɩɧɨɣ� ɩɨɞɞɟɪɠɤɢ�� ɚɞɟɤɜɚɬɧɨɣ�
ɢɧɮɭɡɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɰɟɥɹɯ�ɤɨɪɪɟɤɰɢɢ�ɝɨɦɟɨɫɬɚɡɚ�

&255(&7,21�2)�+20(267$6,6�,1�&$6(�2)�&21*(1,7$/�
',$3+5$*0$7,&�+(51,$6
(�6��7HUHQW\HYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�$��7VDS
8UDO�6WDWɟ�0HGLFDO�8QLYHUVLW\��(NDWHULQEXUJ��5XVVLD

,QWURGXFWLRQ�� &RQJHQLWDO� IDOVH� GLDSKUDJPDWLF� KHUQLD� �&)'+�� LV� DQ�
DQRPDO\� RI� GHYHORSPHQW� RI� WKH� GLDSKUDJP�� ZKHQ� LQ� XWHUR� DEGRPLQDO�
RUJDQV�DUH�PRYHG� LQWR� WKH�FKHVW�FDYLW\��7KH� IUHTXHQF\�RI�RFFXUUHQFH�RI�
&)'+� LV� DERXW� �� SHU� ����±����� OLYH� ELUWKV��7KHUH� LV� VWLOO� D� KLJK� FDVH�
IDWDOLW\� UDWH� ±� XS� WR� ��±����� $LP�� 7R� VWXG\� IHDWXUHV� RI� KRPHRVWDWLF�
GLVRUGHUV�RI�FKLOGUHQ�ZLWK�&)'+�RQ�WKH�EDFNJURXQG�RI�LQWHQVLYH�FDUH�LQ�
WKH� ,&8��0DWHULDOV� DQG�PHWKRGV�� )RU� WKH� SHULRG� ����±����� WKHUH�ZHUH�
VWXGLHG� KLVWRULHV� RI� ��� LQIDQWV� ZLWK� &)'+� UHWURVSHFWLYHO\��$OO� FKLOGUHQ�
XQGHUZHQW�VXUJHU\��0RUWDOLW\�UDWH�ZDV��������5HVHDUFK�PHWKRGV�LQFOXGHG��
DQ� REMHFWLYH� H[DPLQDWLRQ�� JHQHUDO� DQG� ELRFKHPLFDO� DQDO\VLV� RI� EORRG��
FRPSOHWH�EORRG�FRXQW��DFLG�EDVH�FRQGLWLRQ�� WKH�FRPSOH[�RI� LQVWUXPHQWDO�
PHWKRGV�� 5HVXOWV�� ,QWHQVLYH� &DUH� DW� WKH� �$5,&�� LQFOXGHG� PDLQ� SRLQWV��
���$/9�� LWV�PDLQ� WDVN�ZDV� WR�SURYLGH�DGHTXDWH�JDV�H[FKDQJH��S2��PRUH�
WKDQ����PP�+J��S&2��OHVV�WKDQ����PP�+J��$OVR�RVFLOODWRU\��+)/��ZLWK�
ORZ�YHQWLODWLRQ�SUHVVXUH�ZDV�DSSOLHG�����LQIXVLRQ�WKHUDS\�WR�FRUUHFW�ZDWHU�
DQG� HOHFWURO\WH� PHWDEROLVP�� KHPRG\QDPLF� VWDELOL]DWLRQ�� 7KH� GUXJV� RI�
FKRLFH�DUH�WKH�JOXFRVH�VDOLQH�VROXWLRQV��3K\V��VROXWLRQ��5LQJHU¶V�VROXWLRQ��
GH[WURVH� �±������ ,Q� VHYHUH� FDVHV� DOEXPLQ�� 5HIRUWDQ�� �))3��ZHUH� XVHG��
9ROXPH�RI�LQIXVLRQ�WKHUDS\�ZDV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�SK\VLRORJLFDO�
QHHGV� RI� OLTXLG� ��±��±��� PO�NJ�GD\�� JLYHQ� WKH� SDWLHQW¶V� FRQGLWLRQ��
LQGLFDWRUV�RI�KRPHRVWDVLV�DQG�FRPRUELGLWLHV�����FRUUHFWLRQ�RI�$%%�EHFDXVH�
WKH�FRQGLWLRQ�RI�DONDORVLV��S+�±�PRUH�WKDQ����±������ZDV�DQ�HVVHQWLDO�OLQN�
LQ�WKH�WKHUDS\�RI�FKLOGUHQ�ZLWK�&)'+��LW�DOORZV�WR�DFKLHYH�DQG�PDLQWDLQ�
HIIHFWLYH� SXOPRQDU\� YDVRGLODWLRQ�� :LWKRXW� WKH� HIIHFW� RI� $/9�� DFLGRVLV�
ZDV�FRUUHFWHG�E\�LQWURGXFLQJ�D����VROXWLRQ�RI�VRGD�����WR�PDLQWDLQ��%3��
GRSDPLQH�IURP�WKH�FDOFXODWLRQ��±���PFJ�NJ�PLQ�DQG�QLWURSUXVVLGH�IURP�
WKH�FDOFXODWLRQ�RI����±��PJ�NJ�RQ� WKH�EDFNJURXQG�RI� WKH�HOLPLQDWLRQ�RI�
K\SRYROHPLD�ZHUH�XVHG�����YDVRGLODWDWLRQ��,Q�RUGHU�WR�UHGXFH�SXOPRQDU\�
YDVRFRQVWULFWLRQ�����0J62�� IURP� WKH�FDOFXODWLRQ�RI�����PJ�NJ� IRU����
PLQXWHV� ZDV� LQWURGXFHG�� ��� WKH� FRQVWDQW� PRQLWRULQJ� RI� DOO� LQGLFDWRUV��
$%%��S+ �����S2� ���PP�+J��S&2��±��±���PP�+J��VDWXUDWLRQ�LV�RYHU�
����� �%3��� 6' ��±���� '' ��±���PP�+J�� 3XOVH�� ���±���� LQ� ��PLQ��
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%LRFKHPLFDO� DQG� HOHFWURO\WH� LQGLFDWRUV�� FRQWURO� RI� GLXUHVLV�� DFFRXQWLQJ�
RI� VWDJQDQW� FRQWHQWV� RI� WKH� VWRPDFK��$IWHU� VWDELOL]DWLRQ� RI� WKH� QHZERUQ�
VXUJLFDO� WUHDWPHQW�ZDV� SHUIRUPHG�� 3RVWRSHUDWLYHO\��$/9�FRQWLQXHG�ZLWK�
SRVLWLYH� HQG�H[SLUDWRU\� SUHVVXUH� ±� �±�� FHQWLPHWHUV� RI� ZDWHU� FROXPQ�
�YHQWLODWLRQ�SDUDPHWHUV�GHSHQGLQJ�RQ�WKH�SHUIRUPDQFH�RI�$%%���LQIXVLRQ�
WKHUDS\�� GHSHQGLQJ� RQ� WKH� SK\VLFDO� QHHGV� RI� WKH� FKLOG� �JOXFRVH�VDOLQH�
VROXWLRQV�� IDW� HPXOVLRQV�� EORRG� SURGXFWV�� ))3�� SDFNHG� UHG� EORRG� FHOOV��
SODWHOHW�FRQFHQWUDWH��XQVDWXUDWHG�DPLQR�DFLGV���7R�PDLQWDLQ�KHPRG\QDPLF�
GRSDPLQH�ZDV�XVHG���PJ�NJ�KRXU������0J62��±�DW�D�GRVH�RI���±���XJ�
NJ�KU��DQWLELRWLF�WKHUDS\��,,,�JHQHUDWLRQ�FHSKDORVSRULQV��PHGRWVHI�����PJ�
NJ�GD\��� NDUERSHQHP\� �WKLHQDP����PJ�NJ�GD\���&RQFOXVLRQ��&RQWLQXLW\�
LQ�FDUU\LQJ�RXW��,&��RI�FKLOGUHQ�ZLWK�&)'+��LQWHUYHQWLRQV�LQ�WKH�GHOLYHU\�
URRP�� WUDQVSRUW� FRQGLWLRQV�� $QHVWKHVLRORJ\�� LV� DQ� LPSRUWDQW� VWHS� LQ�
UHGXFLQJ�PRUWDOLW\� LQ� WKH�&)'+��7HUPV�RI� SUHRSHUDWLYH�SUHSDUDWLRQ�GLG�
QRW�H[FHHG��±��GD\V��,W�LV�QHFHVVDU\�WR�FRQGXFW�SURORQJHG�$/9�LQRWURSLF�
VXSSRUW��DSSURSULDWH�LQIXVLRQ�WKHUDS\�LQ�RUGHU�WR�FRUUHFW�KRPHRVWDVLV�LQ�WKH�
SRVWRSHUDWLYH�SHULRG�

ɋɉɈɋɈȻ�ɎɂɄɋȺɐɂɂ�ɇɂɁȼȿȾȿɇɇɈȽɈ�əɂɑɄȺ��
ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ
ȿ�ȼ��Ɋɹɛɱɟɧɤɨ��ɂ�ɂ��Ƚɨɪɞɢɟɧɤɨ��Ʉ�ɗ��Ʉɭɡɨɜɥɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɋ�ɘ��Ʉɨɦɚɪɨɜɚ
ɍɪɚɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȿɤɚɬɟɪɢɧɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɭɳɟɫɬɜɭɟɬ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɤɥɟɟɜɵɯ�
ɤɨɦɩɨɡɢɰɢɣ��ɢɫɩɨɥɶɡɭɟɦɵɯ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɩɪɚɤɬɢɤɟ�ɞɥɹ�ɫɨɟɞɢɧɟɧɢɹ�
ɬɤɚɧɟɣ� ɢ� ɝɟɪɦɟɬɢɡɚɰɢɢ� ɲɜɨɜ�� ȼ� ɝɪɭɩɩɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɛɢɨɤɥɟɟɜ�
ɧɚɢɛɨɥɶɲɢɣ� ɞɢɚɩɚɡɨɧ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɢɧɚɞɥɟɠɢɬ� ɯɢɦɢɱɟɫɤɢɦ�
ɫɨɟɞɢɧɟɧɢɹɦ�ɧɚ�ɨɫɧɨɜɟ�ɷɬɢɥɨɜɨɝɨ�ɷɮɢɪɚ�Į�ɰɢɚɧɚɤɪɢɥɨɜɨɣ�ɤɢɫɥɨɬɵ��
ɇɚɦɢ� ɩɪɟɞɥɨɠɟɧɚ� ɦɟɬɨɞɢɤɚ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɤɪɢɩɬɨɪɯɢɡɦɚ��
ɜ� ɤɨɬɨɪɨɣ� ɮɢɤɫɚɰɢɸ� ɬɤɚɧɢ� ɜɵɩɨɥɧɹɥɢ� ɤɥɟɟɜɨɣ� ɤɨɦɩɨɡɢɰɢɟɣ�
©ɋɭɥɶɮɚɤɪɢɥɚɬª�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɮɢɤɫɚɰɢɸ� ɹɢɱɤɚ� ɤ�
ɬɤɚɧɹɦ�ɦɨɲɨɧɤɢ�ɩɪɢ�ɩɨɦɨɳɢ�ɤɥɟɟɜɨɣ�ɤɨɦɩɨɡɢɰɢɢ�©ɋɭɥɶɮɚɤɪɢɥɚɬª�
ɜ� ɷɤɫɩɟɪɢɦɟɧɬɟ� ɧɚ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɠɢɜɨɬɧɵɯ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɋɚɛɨɬɚ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� ɧɚ� �� ɛɟɫɩɨɪɨɞɧɵɯ� ɤɪɨɥɢɤɚɯ� ɜ� ɜɨɡɪɚɫɬɟ�
ɫɬɚɪɲɟ���ɦɟɫ��ɦɚɫɫɨɣ�����ɤɝ��Ʌɚɛɨɪɚɬɨɪɧɵɯ�ɠɢɜɨɬɧɵɯ�ɪɚɡɞɟɥɢɥɢ�ɧɚ���
ɝɪɭɩɩɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɥɨɳɚɞɢ�ɧɚɧɟɫɟɧɢɹ�ɤɥɟɟɜɨɣ�ɤɨɦɩɨɡɢɰɢɢ��ȼ�
��ɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ���ɠɢɜɨɬɧɵɯ��ɤɨɬɨɪɵɦ�ɤɥɟɣ�ɧɚɧɨɫɢɥɢ�ɧɚ�ɩɥɨɳɚɞɢ�
�� ɫɦ��� ȼɨ� ��ɣ� ɝɪɭɩɩɟ� ��� ɨɫɨɛɢ�� ɨɛɪɚɛɚɬɵɜɚɥɢ� ɜɫɸ� ɩɨɜɟɪɯɧɨɫɬɶ�
ɹɢɱɤɚ��ȼɫɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɪɚɛɨɬɵ�ɩɪɨɜɨɞɢɥɢ�ɫɨɝɥɚɫɧɨ�ɩɪɢɤɚɡɭ�
Ɇɢɧɢɫɬɟɪɫɬɜɚ� Ɂɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɋɋɋɊ� ɨɬ� ����������� ʋ� �����
Ɉɩɟɪɚɬɢɜɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɧɚ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɠɢɜɨɬɧɵɯ�ɩɪɨɜɨɞɢɥɢ�
ɩɨɞ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɟɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɪɟɩɚɪɚɬɨɜ� =ROHWLO� ���� ɢ�
;\OD9HW�SURIHVVLRQDO��ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɭ�ɠɢɜɨɬɧɵɯ��
Ɉɩɟɪɚɬɢɜɧɵɣ� ɞɨɫɬɭɩ� ɜɵɩɨɥɧɹɥɢ� ɧɚɞ� ɥɨɧɧɵɦ� ɫɨɱɥɟɧɟɧɢɟɦ�� ɱɬɨ�
ɩɨɡɜɨɥɢɥɨ� ɥɟɝɤɨ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ� ɫɟɦɟɧɧɵɟ� ɤɚɧɚɬɢɤɢ�� ɍ� ɤɪɨɥɢɤɨɜ�
��ɣ� ɝɪɭɩɩɵ� ɮɢɤɫɚɰɢɸ� ɹɢɱɤɚ� ɤ� ɬɤɚɧɹɦ� ɦɨɲɨɧɤɢ� ɩɪɨɜɨɞɢɥɢ� ɧɚ�
ɩɥɨɳɚɞɢ� �� ɫɦ��� ɷɤɫɩɨɡɢɰɢɹ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɣ� ɤɨɦɩɪɟɫɫɢɢ� ɬɤɚɧɟɣ�
ɫɨɫɬɚɜɢɥɚ� ���� ɫ�� ɉɨ� ɢɫɬɟɱɟɧɢɢ� ɜɪɟɦɟɧɢ� ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ� ɛɢɨɤɥɟɹ�
ɩɨɥɭɱɟɧɚ� ɦɟɯɚɧɢɱɟɫɤɢ� ɩɪɨɱɧɚɹ� ɮɢɤɫɚɰɢɹ� ɨɛɨɥɨɱɤɢ� ɹɢɱɤɚ� ɤ� ɬɤɚɧɢ�
ɦɨɲɨɧɤɢ��Ɂɚɜɟɪɲɚɸɳɢɦ�ɷɬɚɩɨɦ�ɨɩɟɪɚɰɢɢ�ɛɵɥɨ�ɩɨɫɥɨɣɧɨɟ�ɭɲɢɜɚɧɢɟ�
ɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɚɧɵ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɨɛɪɚɛɨɬɤɨɣ�Ɍɟɪɪɚɦɢɰɢɧ�Ⱥɷɪɨɡɨɥɶ�
ɫɩɪɟɟɦ�� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ� ɩɪɨɬɟɤɚɥ� ɛɟɡ� ɨɫɨɛɟɧɧɨɫɬɟɣ��
ɨɛɟɡɛɨɥɢɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɢ�ɩɪɟɩɚɪɚɬɨɦ�©Ʉɟɬɨɪɨɥª��ɇɚ����ɟ�ɢ����ɟ�ɫɭɬɤɢ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ� ɜɵɩɨɥɧɟɧɚ� ɪɟɜɢɡɢɹ� ɡɨɧɵ� ɢɧɬɟɪɟɫɚ� ɢ�
ɛɢɨɩɫɢɹ�ɬɤɚɧɟɣ��ɮɢɤɫɢɪɨɜɚɧɧɵɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɤɥɟɟɜɨɣ�ɤɨɦɩɨɡɢɰɢɟɣ��
Ɇɚɬɟɪɢɚɥ� ɩɨɞɜɟɪɝɧɭɬ� ɝɢɫɬɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ���� ɦɥ� ɤɥɟɹ� ©ɋɭɥɶɮɚɤɪɢɥɚɬª�
ɨɛɟɫɩɟɱɢɜɚɟɬ� ɩɨɥɧɨɰɟɧɧɭɸ� ɮɢɤɫɚɰɢɸ� ɹɢɱɤɚ� ɜ� ɦɨɲɨɧɤɟ� ɭɠɟ� ɜ�
ɪɚɧɧɢɟ� ɫɪɨɤɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�� ȼɵɩɨɥɧɟɧɧɚɹ� ɧɚ�
���ɟ� ɫɭɬɤɢ� ɪɟɜɢɡɢɹ� ɡɨɧɵ� ɢɧɬɟɪɟɫɚ� ɩɨɤɚɡɚɥɚ�� ɱɬɨ� ɞɨɫɬɚɬɨɱɧɚɹ�
ɮɢɤɫɚɰɢɹ� ɬɤɚɧɟɜɵɯ� ɷɥɟɦɟɧɬɨɜ� ɫɨɯɪɚɧɹɟɬɫɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ�
ɜɪɟɦɹ� ɢ� ɧɟ� ɪɚɡɪɭɲɚɟɬɫɹ� ɩɪɢ� ɩɨɜɫɟɞɧɟɜɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɧɚɝɪɭɡɤɚɯ��
ɢɫɩɵɬɵɜɚɟɦɵɯ� ɠɢɜɨɬɧɵɦɢ�� ȼɵɜɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɞɨɤɚɡɚɧɚ�
ɦɟɯɚɧɢɱɟɫɤɚɹ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɩɪɨɱɧɨɫɬɶ�ɤɥɟɟɜɨɣ�ɮɢɤɫɚɰɢɢ�ɬɤɚɧɟɣ�
ɹɢɱɤɚ�ɤ�ɦɨɲɨɧɤɟ��ɟɟ�ɛɟɡɨɩɚɫɧɨɫɬɶ��Ɋɟɤɨɦɟɧɞɭɟɦɚɹ�ɞɨɡɢɪɨɜɤɚ�ɤɥɟɟɜɨɣ�
ɤɨɦɩɨɡɢɰɢɢ�©ɋɭɥɶɮɚɤɪɢɥɚɬª�ɫɨɫɬɚɜɥɹɟɬ�����ɦɥ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�
ɞɟɦɨɧɫɬɪɢɪɭɸɬ�ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ�ɞɚɥɶɧɟɣɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɞɚɧɧɨɣ�
ɦɟɬɨɞɢɤɢ�

(;3(5,0(17$/�0(7+2'�2)�),;,1*�'2:10,;('�
7(67,&/(
(�9��5\DEFKHQNR��,�,��*RUGLHQNR��.�(��.X]RYOHYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��6�<X��.RPDURYD
8UDO�6WDWɟ�0HGLFDO�8QLYHUVLW\��(NDWHULQEXUJ��5XVVLD

,QWURGXFWLRQ��&XUUHQWO\�WKHUH�DUH�D�ODUJH�QXPEHU�RI�DGKHVLYH�FRPSRVLWLRQV�
ZKLFK�DUH�XVHG�LQ�VXUJLFDO�SUDFWLFH�IRU�FRQQHFWLRQ�DQG�VHDOLQJ�RI�VWLFKHV�
LQ�WLVVXHV��8QGHU�PRGHUQ�ELRDGKHVLYHV�WKH�JUHDWHVW�UDQJH�RI�DSSOLFDWLRQV�LV�
RZQHG�WR�FKHPLFDO�FRPSRXQGV�EDVHG�RQ�Į�F\DQRDFU\ODWH�DFLG��6\QWKHWLF�
DGKHVLYHV�EDVHG�RQ�Į�F\DQRDFU\ODWH�DFLG�FRQWULEXWHG�VLJQL¿FDQWO\� LQ� WKH�
GHYHORSPHQW�RI�QHZ�VXUJLFDO� WHFKQLTXHV��:H�RIIHUHG�D�SURMHFW�EDVHG�RQ�
D� OLYH�PRGHO� H[SHULPHQWDO� FU\SWRUFKLGLVP�� LQ�ZKLFK� WLVVXH� ¿[DWLRQ�ZDV�
SHUIRUPHG�ZLWK�WKH�DGKHVLYH�FRPSRVLWLRQ�³6XOIDFU\ODWH´��$LP��7R�HYDOXDWH�
¿[DWLRQ�WHVWLFXODU� WLVVXHV�RI� WKH�VFURWXP�XVLQJ�WKH�DGKHVLYH�FRPSRVLWLRQ�
³6XOIDFU\ODWH´� LQ� DQ� H[SHULPHQW� RQ� ODERUDWRU\� DQLPDOV�� 0DWHULDOV� DQG�
PHWKRGV��7KH�ZRUN�ZDV�SHUIRUPHG�RQ���PRQJUHO�UDEELWV�RYHU�WKH�DJH�RI�
��PRQWKV��ZHLJKW�����NJ��/DERUDWRU\�DQLPDOV�ZHUH�GLYLGHG�LQWR�WZR�PDLQ�
JURXSV�GHSHQGLQJ�RQ�WKH�DUHD�RI�DSSOLFDWLRQ�RI�WKH�DGKHVLYH�FRPSRVLWLRQ�
DQG� WKH�FRQWURO�JURXS��$OO�H[SHULPHQWDO�ZRUN�ZDV�FDUULHG�RXW�XQGHU� WKH�
RUGHUV�RI�WKH�0LQLVWU\�RI�+HDOWK�RI�WKH�8665�ʋ�����RI����$XJXVW�������
6XUJHULHV�ZHUH�SHUIRUPHG�RQ�ODERUDWRU\�DQLPDOV�XQGHU�JHQHUDO�DQHVWKHVLD��
ZLWK� WKH� XVH� RI� ����=ROHWLO� DQG�;\OD9HW�3URIHVVLRQDO� UHFRPPHQGHG� IRU�
DQLPDOV�� 3URPSW� DFFHVV�ZDV� SHUIRUPHG� RYHU� V\PSK\VLV� SXELV�� DOORZLQJ�
HDV\�YLVXDOL]DWLRQ�RI� WKH� VSHUPDWLF� FRUG�� ,Q� UDEELWV� LQ�JURXS� ,� WHVWLFXODU�
¿[DWLRQ�WR�WKH�WLVVXHV�RI�WKH�VFURWXP�ZDV�SHUIRUPHG�RQ�DQ�DUHD�RI���FP���
H[SRVXUH� LQWUDRSHUDWLYH� WLVVXH� FRPSUHVVLRQ� ZDV� ���� VHFRQGV�� $W� WKH�
H[SLUDWLRQ�RI�WKH�WLPH�RI�FU\VWDOOL]DWLRQ�ELRDGKHVLYHV�REWDLQHG�PHFKDQLFDOO\�
VWURQJ�¿[DWLRQ�RI�WHVWLFOH�WKHFD�WR�WKH�VFURWDO�WLVVXH��,Q�JURXS�,,�DQLPDOV��
WKH�DGKHVLYH�FRPSRVLWLRQ�ZDV�DSSOLHG�WR�WKH�HQWLUH�VXUIDFH�RI�WKH�WHVWLFOH��
7KH�¿QDO�VWDJH�RI�WKH�RSHUDWLRQ�ZDV�VWUDWL¿HG�RSHUDWLQJ�VXWXULQJ�ZRXQGV��
IROORZHG�E\�³$HURVRO�6SUD\�7HWUDPLWVLQ´��7KH�SRVWRSHUDWLYH�SHULRG�ZDV�
XQHYHQWIXO�� DQHVWKHVLD�ZDV� FRQGXFWHG�ZLWK� ³.HWRURO´� GUXJ��2Q� WKH� ��WK�
DQG���WK�SRVWRSHUDWLYH�GD\V�LW�ZDV�SHUIRUPHG�DQ�DXGLW�RI�]RQH�RI�LQWHUHVW�
DQG�WLVVXH�ELRSV\��¿[HG�WRJHWKHU�ZLWK�WKH�DGKHVLYH�FRPSRVLWLRQ��0DWHULDO�
VXEMHFWHG� WR� KLVWRPRUSKRORJLFDO� VWXG\�� 5HVXOWV�� )RXQG� WKDW� ����PO� JOXH�
´6XOIDFU\ODWH´�SURYLGHV� D� FRPSOHWH�¿[DWLRQ� WHVWLFOH� LQ� WKH� VFURWXP�HYHQ�
LQ� HDUO\� SRVWRSHUDWLYH�SHULRG��3HUIRUPHG�RQ� WKH���WK� GD\�RI� WKH� ]RQH�RI�
LQWHUHVW�DXGLW�VKRZHG�WKDW�VXI¿FLHQW�WLVVXH�¿[DWLRQ�HOHPHQWV�LV�SUHVHUYHG�
IRU� D� ORQJ� WLPH�DQG� LV� QRW� GHVWUR\HG�E\�PHFKDQLFDO� DFWLRQ��&RQFOXVLRQ��
7KH�PHFKDQLFDO� DQG� ELRORJLFDO� WLVVXH� ¿[DWLRQ� VWUHQJWK� DGKHVLYH� WHVWLFOH�
DQG� VFURWXP�� LWV� VHFXULW\��ZKLFK� DOORZV� WR� FRQGXFW� FOLQLFDO� WULDOV� DQG� WR�
LQWURGXFH�WKH�PHWKRG�LQ�FOLQLFDO�SUDFWLFH��ZHUH�H[SHULPHQWDOO\�SURYHG�

ɑȿɊȿɉɇɈ�ɆɈɁȽɈȼȺə�ɌɊȺȼɆȺ��ɋɈɑȿɌȺɇɇȺə�ɋ�
ɉɈȼɊȿɀȾȿɇɂəɆɂ�ɈɉɈɊɇɈ�ȾȼɂȽȺɌȿɅɖɇɈȽɈ�
ȺɉɉȺɊȺɌȺ��ɉɊɂɑɂɇɕ�ɂ�ȼɕȻɈɊ�ɊȺɐɂɈɇȺɅɖɇɈȽɈ�
ɆȿɌɈȾȺ�Ʌȿɑȿɇɂə
ɂ�ɂ��Ƚɨɪɞɢɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ⱥ�ȼ��ɋɚɤɨɜɢɱ
ɍɪɚɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȿɤɚɬɟɪɢɧɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ʌɟɱɟɧɢɟ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɱɟɪɟɩɧɨ�ɦɨɡɝɨɜɨɣ�ɬɪɚɜɨɣ�ɜ�ɫɨɱɟɬɚɧɢɢ�
ɫ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� ±� ɨɞɧɚ� ɢɡ� ɫɚɦɵɯ�
ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɬɪɚɜɦɚɬɨɥɨɝɢɢ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɟɠɟɝɨɞɧɵɦ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɱɢɫɥɚ� ɬɚɤɢɯ� ɩɚɰɢɟɧɬɨɜ�� ɜɵɫɨɤɨɣ� ɥɟɬɚɥɶɧɨɫɬɶɸ��
ɫɥɨɠɧɨɫɬɹɦɢ� ɞɢɚɝɧɨɫɬɢɤɢ� ɞɨɦɢɧɢɪɭɸɳɢɯ� ɢ� ɤɨɧɤɭɪɢɪɭɸɳɢɯ�
ɩɨɜɪɟɠɞɟɧɢɣ�� ɬɪɭɞɧɨɫɬɹɦɢ�� ɜɨɡɧɢɤɚɸɳɢɦɢ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɛɨɥɶɧɵɯ�
ɫ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɦɟɫɬɨ��
ɩɪɢɱɢɧɵ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɫɨɱɟɬɚɧɧɵɯ� ɬɪɚɜɦ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɞɟɬɫɤɨɝɨ�
ɬɪɚɜɦɚɬɢɡɦɚ� ɢ� ɜɵɛɪɚɬɶ� ɨɩɬɢɦɚɥɶɧɵɣ� ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� ɩɨɜɪɟɠɞɟɧɢɣ�
ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɯɚɪɚɤɬɟɪɚ� ɢ�
ɬɹɠɟɫɬɢ� ɫɨɱɟɬɚɸɳɟɣɫɹ� ɫ� ɧɢɦɢ� ɑɆɌ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨ�
ɢɫɬɨɪɢɹɦ� ɛɨɥɟɡɧɢ� ��� ɞɟɬɟɣ� ɫ� ɫɨɱɟɬɚɧɧɵɦɢ� ɬɪɚɜɦɚɦɢ� ɩɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ� ɩɪɨɯɨɠɞɟɧɢɹ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ� ɢ� ɥɟɱɟɛɧɨɝɨ� ɷɬɚɩɨɜ� ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡ� ɝɨɪɨɞɨɜ� ɨɛɥɚɫɬɢ� ���� ɩɚɰɢɟɧɬɨɜ� ɛɵɥɢ�
ɞɨɫɬɚɜɥɟɧɵ� ɛɪɢɝɚɞɚɦɢ� ɐɟɧɬɪɚ� ɦɟɞɢɰɢɧɵ� ɤɚɬɚɫɬɪɨɮ�� ɋɪɟɞɢ�
ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɞɟɬɟɣ� ɩɪɟɨɛɥɚɞɚɥɢ� ɦɚɥɶɱɢɤɢ� �������� ɜ�
ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɦɟɫ� ɞɨ� ��� ɥɟɬ�� Ɉɫɧɨɜɧɵɟ� ɩɪɢɱɢɧɧɨ�ɜɨɡɪɚɫɬɧɵɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɨɱɟɬɚɧɧɵɯ� ɬɪɚɜɦ�� ��� ������ ɪɟɛɟɧɤɚ� ɩɨɫɬɭɩɢɥɢ�
ɜɫɥɟɞɫɬɜɢɟ� ɤɚɬɚɬɪɚɜɦɵ�� ɩɪɟɨɛɥɚɞɚɥ� ɜɨɡɪɚɫɬ� ɨɬ� �� ɞɨ� �� ɥɟɬ� �������
�����������ɪɟɛɟɧɤɚ�ɛɵɥɢ�ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɵ�ɩɨɫɥɟ�ȾɌɉ������ɫɥɭɱɚɟɜ�
ɫɨɫɬɚɜɢɥɢ� ɞɟɬɢ� ɫɬɚɪɲɟ� �� ɥɟɬ�� ��� �������� ɞɟɬɟɣ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� �� ɥɟɬ� ɩɨɫɬɪɚɞɚɥɢ� ɩɪɢ� ɞɪɭɝɢɯ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ�
�ɩɚɞɟɧɢɹ� ɫ� ɜɟɥɨɫɢɩɟɞɚ�� ɫɧɟɝɨɤɚɬɚ�� ɜɵɫɨɬɵ� ɫɨɛɫɬɜɟɧɧɨɝɨ� ɪɨɫɬɚ�
ɢ� ɬ�ɩ���� ȼ� ɫɬɪɭɤɬɭɪɟ� ɩɨɜɪɟɠɞɟɧɢɣ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�
ɩɪɟɨɛɥɚɞɚɥɢ� ɩɟɪɟɥɨɦɵ� ɞɥɢɧɧɵɯ� ɬɪɭɛɱɚɬɵɯ� ɤɨɫɬɟɣ� ����� ɫɥɭɱɚɟɜ���
Ɋɟɠɟ� ɨɬɦɟɱɟɧɵ� ɩɨɜɪɟɠɞɟɧɢɹ� ɩɥɨɫɤɢɯ� ɢ� ɝɭɛɱɚɬɵɯ� ɤɨɫɬɟɣ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɧɟɨɫɥɨɠɧɟɧɧɵɟ� ɤɨɦɩɪɟɫɫɢɨɧɧɵɟ� ɩɟɪɟɥɨɦɵ� ɬɟɥ� ɩɨɡɜɨɧɤɨɜ��
ɩɟɪɟɥɨɦɵ�ɤɨɫɬɟɣ�ɬɚɡɚ��ɪɟɛɟɪ��Ɍɪɚɜɦɚɬɢɱɟɫɤɢɟ�ɩɨɜɪɟɠɞɟɧɢɹ�ɫɭɫɬɚɜɨɜ�
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�ɜɵɜɢɯɢ�� ɝɟɦɚɪɬɪɨɡɵ�� ɜɫɬɪɟɱɚɥɢɫɶ� ɧɚɢɛɨɥɟɟ� ɪɟɞɤɨ� ���� ɫɥɭɱɚɟɜ��� ɍ�
���ɩɚɰɢɟɧɬɨɜ�ɬɪɚɜɦɭ�ɭɫɭɝɭɛɥɹɥɢ�ɩɨɜɪɟɠɞɟɧɢɹ�ɜɧɭɬɪɟɧɧɢɯ�ɨɪɝɚɧɨɜ��
Ⱦɥɹ� ɩɪɢɧɹɬɢɹ� ɬɚɤɬɢɱɟɫɤɨɝɨ� ɪɟɲɟɧɢɹ� ɢɦɟɟɬ� ɡɧɚɱɟɧɢɟ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɜɟɞɭɳɟɝɨ�ɩɚɬɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɧɚɪɭɲɟɧɢɹ��ɋ�ɧɚɲɟɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ��
ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɞɟɥɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɧɚ� �� ɝɪɭɩɩɵ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɬɹɠɟɫɬɢ� ɑɆɌ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ɩɨɫɬɪɚɞɚɜɲɢɯ� ���� ɧɚɛɥɸɞɟɧɢɹ��
������� ɑɆɌ� ɥɟɝɤɨɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɧɟ� ɛɵɥɚ� ɜɟɞɭɳɟɣ� ɥɢɛɨ� ɪɚɜɧɨ�
ɬɹɠɟɥɨɣ� ɩɨɜɪɟɠɞɟɧɢɹɦ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɋɨɫɬɨɹɧɢɟ�
ɩɚɰɢɟɧɬɚ� ɩɨɡɜɨɥɹɥɨ� ɜɵɩɨɥɧɢɬɶ� ɩɨɥɧɵɣ� ɨɛɴɟɦ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɢ�
ɥɟɱɟɛɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɩɨɜɨɞɭ�ɫɤɟɥɟɬɧɨɣ�ɬɪɚɜɦɵ��ɉɨ�ɩɨɤɚɡɚɧɢɹɦ�
ɜ� ɨɬɫɪɨɱɟɧɧɨɦ� ɩɨɪɹɞɤɟ� ɜɵɩɨɥɧɹɥɢ� ɨɬɤɪɵɬɵɣ� ɢɥɢ� ɡɚɤɪɵɬɵɣ�
ɦɟɬɚɥɥɨɨɫɬɟɨɫɢɧɬɟɡ�� ȼ� ɧɟɨɬɥɨɠɧɨɦ� ɩɨɪɹɞɤɟ� ɛɵɥɢ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�
ɞɟɬɢ� ɫ� ɨɛɲɢɪɧɵɦɢ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ� ɩɪɢ� ɨɬɤɪɵɬɵɯ�
ɩɟɪɟɥɨɦɚɯ��ȼɨ���ɣ� ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ� ����ɧɚɛɥɸɞɟɧɢɣ�� �����ɱɟɪɟɩɧɨ�
ɦɨɡɝɨɜɚɹ� ɬɪɚɜɦɚ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɛɵɥɚ� ɞɨɦɢɧɢɪɭɸɳɢɦ�
ɩɨɜɪɟɠɞɟɧɢɟɦ� ɥɢɛɨ� ɪɚɜɧɨɬɹɠɟɥɨɣ� ɜ� ɫɥɭɱɚɹɯ� ɩɨɥɢɬɪɚɜɦɵ� ɫɤɟɥɟɬɚ��
ɗɬɢ�ɛɨɥɶɧɵɟ�ɩɨɬɪɟɛɨɜɚɥɢ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɜ�ɨɬɞɟɥɟɧɢɟ�ɪɟɚɧɢɦɚɰɢɢ�ɢ�
ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ȼ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɢɦ�ɜɵɩɨɥɧɹɥɢ�ɄɌ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ� ɞɥɹ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɠɢɡɧɟɧɧɨ� ɨɩɚɫɧɵɯ� ɜɧɭɬɪɢɱɟɪɟɩɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ��ȼ���ɣ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�����ɧɚɛɥɸɞɟɧɢɣ���������ɬɹɠɟɥɚɹ�
ɱɟɪɟɩɧɨ�ɦɨɡɝɨɜɚɹ�ɬɪɚɜɦɚ�ɛɵɥɚ�ɜɟɞɭɳɟɣ�ɜ�ɩɨɞɚɜɥɹɸɳɟɦ�ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɥɭɱɚɟɜ��ɉɨɤɚɡɚɧɢɹ�ɤ�ɧɟɨɬɥɨɠɧɵɦ�ɨɩɟɪɚɰɢɹɦ�ɩɨ�ɩɨɜɨɞɭ�ɑɆɌ�ɢɦɟɥɢ�
ɦɟɫɬɨ�ɭ�����ɞɟɬɟɣ�ɷɬɨɣ�ɝɪɭɩɩɵ��ɉɚɪɚɥɥɟɥɶɧɨ�ɫ�ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɢɦɢ�
ɨɩɟɪɚɰɢɹɦɢ� �� ɞɟɬɹɦ� ɜɵɩɨɥɧɢɥɢ� ɨɫɬɟɨɫɢɧɬɟɡ� ɞɥɢɧɧɵɯ� ɬɪɭɛɱɚɬɵɯ�
ɤɨɫɬɟɣ�� ȼɵɜɨɞɵ�� ȼ� ɪɹɞɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɨɱɟɬɚɧɧɵɦɢ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ�
ɩɪɟɨɛɥɚɞɚɥɢ�ɞɟɬɢ��ɩɨɫɬɪɚɞɚɜɲɢɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɚɬɚɬɪɚɜɦɵ�ɜ�ɜɨɡɪɚɫɬɟ�
ɞɨ���ɥɟɬ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɧɟɜɧɢɦɚɬɟɥɶɧɨɦ�ɨɬɧɨɲɟɧɢɢ�ɪɨɞɢɬɟɥɟɣ�
ɤ�ɫɜɨɢɦ�ɞɟɬɹɦ��ɉɪɢ�ɑɆɌ��ɫɨɱɟɬɚɧɧɨɣ�ɫ�ɬɪɚɜɦɨɣ�ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�
ɚɩɩɚɪɚɬɚ��ɜɟɞɭɳɟɟ�ɩɨ�ɬɹɠɟɫɬɢ�ɩɨɜɪɟɠɞɟɧɢɟ�ɹɜɥɹɟɬɫɹ�ɨɩɪɟɞɟɥɹɸɳɢɦ�
ɜ� ɜɵɛɨɪɟ� ɬɚɤɬɢɤɢ� ɥɟɱɟɧɢɹ�� ɉɪɟɞɩɨɱɬɟɧɢɟ� ɨɬɞɚɟɬɫɹ� ɨɩɟɪɚɬɢɜɧɵɦ�
ɦɟɬɨɞɚɦ� ɥɟɱɟɧɢɹ� ɩɟɪɟɥɨɦɨɜ� ɞɥɢɧɧɵɯ� ɬɪɭɛɱɚɬɵɯ� ɤɨɫɬɟɣ�� ɨɫɨɛɟɧɧɨ�
ɩɪɢ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɑɆɌ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɢ�
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,QWURGXFWLRQ��7KH� FRPELQDWLRQ� RI� WUDXPDWLF� EUDLQ� LQMXU\�ZLWK� OHVLRQV� RI�
WKH� ORFRPRWRU� V\VWHP� LV� RQH� RI� WKH� PRVW� XUJHQW� SUREOHPV� RI� FRPSOH[�
WUDXPDWRORJ\��7KLV�LV�GXH�WR�WKH�DQQXDO�LQFUHDVH�LQ�WKH�QXPEHU�RI�SDWLHQWV��
KLJK� PRUWDOLW\�� DQG� WKH� GLI¿FXOWLHV� LQ� WKH� GLDJQRVLV� RI� GRPLQDQW� DQG�
FRPSHWLQJ�GDPDJH�DQG�GLI¿FXOWLHV� LQ� WKH� WUHDWPHQW�RI�SDWLHQWV�ZLWK� WKLV�
SDWKRORJ\�� $LP�� 7R� H[SORUH� WKH� SODFH�� WKH� FDXVHV� RI� FRPSOH[� LQMXULHV�
�&,�� LQ� WKH� VWUXFWXUH�RI� FKLOG� LQMXU\�DQG� WR�FKRRVH� WKH�RSWLPXP�PHWKRG�
RI�WUHDWLQJ�LQMXULHV�RI�WKH�ORFRPRWRU�V\VWHP��GHSHQGLQJ�RQ�WKH�QDWXUH�DQG�
VHYHULW\�RI�7%,�FRPELQHG�ZLWK�WKHP��0DWHULDOV�DQG�PHWKRGV��$FFRUGLQJ�WR�
PHGLFDO�UHFRUGV����FKLOGUHQ�ZLWK�&,�DQDO\VLV�RI�GLDJQRVWLF�DQG�WKHUDSHXWLF�
VWDJHV� RI� WKLV� GLVHDVH�� ���� RI� WKHP� GHOLYHUHG� IURP� UHJLRQDO� 'LVDVWHU�
0HGLFLQH� DQG� (PHUJHQF\� 6LWXDWLRQV� &HQWHU�� $PRQJ� WKH� KRVSLWDOL]HG�
FKLOGUHQ�SUHYDLOHG�ER\V����������DJH�IURP���PRQWKV�WR����\HDUV��5HVXOWV��
7KH�PDLQ�FDXVH�DQG�DJH�FKDUDFWHULVWLFV�RI�&,�����������ZHUH�UHFHLYHG�DV�D�
UHVXOW�RI�FKLOG�FDWDWUDXPD�SUHYDLOHG�EHWZHHQ�WKH�DJHV�RI���WR���\HDUV��������
�����������FKLOGUHQ�ZHUH�KRVSLWDOL]HG�DIWHU�WKH�DFFLGHQW������RI�WKH�FDVHV�
ZHUH�FKLOGUHQ�ROGHU� WKDQ���\HDUV��������������FKLOGUHQ�VXIIHUHG�EHFDXVH�
RI�RWKHU� IDFWRUV� �D� IDOO� IURP�D�ELNH�� VQRZ�VFRRWHU��KLV�RZQ�KHLJKW��HWF����
GRPLQDWHG�E\�DJH���WR���\HDUV��7KH�VWUXFWXUH�GDPDJH�RI�ORFRPRWRU�V\VWHP�
GRPLQDWHG�IUDFWXUHV�RI�ORQJ�ERQHV������RI�FDVHV���/HVV�IUHTXHQW�GDPDJH�
ÀDW�DQG�VSRQJ\�ERQH�� LQFOXGLQJ�XQFRPSOLFDWHG�FRPSUHVVLRQ�IUDFWXUHV�RI�
WKH�YHUWHEUDO�ERG\�IUDFWXUHV�RI�WKH�SHOYLV��ULEV��7UDXPDWLF�LQMXULHV�WR�MRLQWV�
�VSUDLQV��KHPDUWKURVLV��PHW�PRVW�UDUH�������,Q����SDWLHQWV�WKH�LQMXU\�ZDV�
DJJUDYDWHG�GDPDJH�WR�LQWHUQDO�RUJDQV��7R�PDNH�WDFWLFDO�GHFLVLRQV�PDWWHU�
GHWHUPLQDWLRQ� OHDGLQJ� SDWKRSK\VLRORJLFDO� GLVRUGHUV�� )URP� RXU� SRLQW� RI�
YLHZ�LW�LV�DGYLVDEOH�WR�GLYLGH�WKH�SDWLHQWV�LQWR���JURXSV�DFFRUGLQJ�WR�WKH�
VHYHULW\�RI�7%,��,Q�WKH�¿UVW�JURXS�RI�WKH�SDWLHQWV�����REVHUYDWLRQV�±��������
7%,�LV�QRW�OHDGLQJ�RU�HTXDO�WR�VHYHUH�GDPDJH�RI�ORFRPRWRU�V\VWHP��,W�GRHV�
QRW�LQWHUIHUH�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�WKH�IXOO�VFRSH�RI�GLDJQRVWLF�DQG�
WKHUDSHXWLF�PHDVXUHV�FRQFHUQLQJ�VNHOHWDO�LQMXULHV��$FFRUGLQJ�WR�WHVWLPRQ\�
LQ�GHIHUUHG�SURFHGXUH�FDUULHG�RSHQ�RU�FORVHG�RVWHRV\QWKHVLV��,Q�D�PDWWHU�RI�
XUJHQF\�ZHUH�RSHUDWHG�RQ�FKLOGUHQ�ZLWK�H[WHQVLYH�VRIW� WLVVXH�GDPDJH� LQ�
RSHQ�IUDFWXUHV��,Q�WKH�VHFRQG�JURXS�RI�SDWLHQWV�����REVHUYDWLRQV�±������7%,�
LV�GRPLQDQW�RU�HTXDO�WR�ORFRPRWRU�V\VWHP�WUDXPD��7KHVH�SDWLHQWV�UHTXLUHG�
KRVSLWDOL]DWLRQ�WR�WKH�ORFDO�KRVSLWDOV��3ULPDULO\�WKH\�SHUIRUPHG�EUDLQ�&7�

IRU� HVWDEOLVKLQJ� OLIH�WKUHDWHQLQJ� LQWUDFUDQLDO� FRPSOLFDWLRQV�� ,Q� WKH� WKLUG�
JURXS�RI�SDWLHQWV�����FDVHV�±��������ZDV�WKH�OHDGLQJ�7%,�LQ�PRVW�FDVHV��
,QGLFDWLRQV�IRU�HPHUJHQF\�VXUJHU\�DERXW�7%,�ZHUH�H[SRVHG� WR�RQH� WKLUG�
RI�FKLOGUHQ�LQ�WKLV�JURXS��,Q�SDUDOOHO�ZLWK�QHXURVXUJLFDO�RSHUDWLRQV�FDUULHG�
¿YH�FKLOGUHQ�RVWHRV\QWKHVLV�RI�ORQJ�ERQHV��&RQFOXVLRQ��$PRQJ�WKH�W\SHV�
RI�DVVRFLDWHG�LQMXULHV�¿UVW�SODFH�WDNHV�FDWDWUDXPD�LQ�FKLOGUHQ�DJHG�XS�WR���
\HDUV��LQGLFDWLQJ�WKH�FDUHOHVVQHVV�RI�SDUHQWV�WRZDUGV�WKHLU�FKLOGUHQ��:KHQ�
FRPELQHG�7%,�GHWHUPLQDQW�LQ�WKH�FKRLFH�RI�WUHDWPHQW�VWUDWHJ\�LV�OHDGLQJ�
WR� WKH� VHYHULW\�RI�GDPDJH��3UHIHUHQFH� LV�JLYHQ� WR�RSHUDWLYH� WUHDWPHQW�RI�
IUDFWXUHV�RI�WKH�ORQJ�ERQHV��HVSHFLDOO\�ZKHQ�FRPELQHG�ZLWK�VHYHUH�7%,�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɐɚɩ
ɍɪɚɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȿɤɚɬɟɪɢɧɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɟɨɧɚɬɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɧɟɤɪɨɬɢɱɟɫɤɢɣ�ɷɧɬɟɪɨɤɨɥɢɬ��ɇɗɄ��
ɡɚɧɢɦɚɟɬ� ɜɟɞɭɳɟɟ� ɦɟɫɬɨ� ɩɨ� ɬɹɠɟɫɬɢ� ɷɧɬɟɪɚɥɶɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��
ɇɗɄ�ɹɜɥɹɟɬɫɹ�ɭɧɢɜɟɪɫɚɥɶɧɨɣ�ɨɬɜɟɬɧɨɣ�ɪɟɚɤɰɢɟɣ�ɨɪɝɚɧɢɡɦɚ�ɧɚ�ɫɬɪɟɫɫ��
ɩɟɪɟɧɟɫɟɧɧɵɣ�ɜ�ɩɟɪɢɧɚɬɚɥɶɧɨɦ�ɩɟɪɢɨɞɟ��ɨɬɪɚɠɚɟɬ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ�
ɩɪɨɰɟɫɫɵ� ɜɨɫɩɚɥɟɧɢɹ�� ɤɚɬɚɛɨɥɢɱɟɫɤɭɸ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɨɛɦɟɧɚ�
ɜɟɳɟɫɬɜ�� ɩɟɪɟɫɬɪɨɣɤɭ� ɫɢɧɬɟɡɚ� ɛɟɥɤɨɜ� ɩɟɱɟɧɢ� ɧɚ� ɨɫɬɪɨɮɚɡɨɜɵɣ�
ɜɚɪɢɚɧɬ�� ɫɢɧɞɪɨɦ� ɚɥɶɬɟɪɚɰɢɢ� ɛɟɥɤɨɜ� ɩɥɚɡɦɵ�� ɪɚɡɜɢɬɢɟ� ɫɢɧɞɪɨɦɚ�
ɞɢɫɫɟɦɢɧɢɪɨɜɚɧɧɨɝɨ� ɜɧɭɬɪɢɫɨɫɭɞɢɫɬɨɝɨ� ɫɜɟɪɬɵɜɚɧɢɹ� ɤɪɨɜɢ�� ɍɫɩɟɯ�
ɥɟɱɟɧɢɹ� ɇɗɄ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɟɝɨ� ɪɚɧɧɢɯ�
ɫɬɚɞɢɣ�� ɚɞɟɤɜɚɬɧɨɣ� ɤɨɪɪɟɤɰɢɢ� ɧɚɪɭɲɟɧɢɣ� ɝɨɦɟɨɫɬɚɡɚ�� ɢɡɛɪɚɧɧɨɣ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɢ�� ȼ� ɞɢɫɤɭɫɫɢɨɧɧɨɣ� ɫɮɟɪɟ� ɨɫɬɚɸɬɫɹ� ɜɨɩɪɨɫɵ�
ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɧɟɤɪɨɬɢɱɟɫɤɨɝɨ� ɷɧɬɟɪɨɤɨɥɢɬɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɧɭɬɪɢɬɢɜɧɨɣ�ɩɨɞɞɟɪɠɤɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɚɪɟɧɬɟɪɚɥɶɧɨɝɨ� ɢ� ɷɧɬɟɪɚɥɶɧɨɝɨ� ɩɢɬɚɧɢɹ� ɜ� ɤɨɦɩɥɟɤɫɧɨɦ�
ɥɟɱɟɧɢɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫ� ɇɗɄ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ�
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɝɨ� ɷɬɚɩɚ� ɥɟɱɟɧɢɹ� ���
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɇɗɄ��ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɜ�����±�����ɝɝ��Ɇɚɫɫɚ�ɬɟɥɚ�ɨɬ�
����ɞɨ������ɝ��ɫɪɨɤ�ɝɟɫɬɚɰɢɢ���±���ɧɟɞ��Ʉɥɢɧɢɱɟɫɤɢɟ�ɩɪɨɹɜɥɟɧɢɹ�ɇɗɄ�
ɜɨɡɧɢɤɚɥɢ�ɧɚ���������ɫɭɬ�ɠɢɡɧɢ��Ⱦɟɬɢ�ɩɨɫɬɭɩɚɥɢ�ɜ�ɤɥɢɧɢɤɭ�ɜ�ɨɱɟɧɶ�
ɬɹɠɟɥɨɦ� ɫɨɫɬɨɹɧɢɢ� ɫ� ɩɪɢɡɧɚɤɚɦɢ� ɩɟɪɢɬɨɧɢɬɚ�� ɬɟɪɦɨɥɚɛɢɥɶɧɨɫɬɢ��
ɢɧɬɨɤɫɢɤɚɰɢɢ�� ɧɚɪɭɲɟɧɢɹɦɢ� ɦɚɤɪɨɝɟɦɨɞɢɧɚɦɢɤɢ�� ɪɟɫɩɢɪɚɬɨɪɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�� ɯɚɪɚɤɬɟɪɧɵɦɢ� ɞɥɹ� ,,,� ɫɬɚɞɢɢ� ɇɗɄ�� Ɉɬɦɟɱɟɧɵ�
ɪɜɨɬɚ� ɠɟɥɱɶɸ� ɢɥɢ� ɡɚɫɬɨɣɧɵɦ� ɫɨɞɟɪɠɢɦɵɦ�� ɜɡɞɭɬɢɟ� ɠɢɜɨɬɚ��
ɩɪɢ� ɩɟɪɤɭɫɫɢɢ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɨɬɫɭɬɫɬɜɢɟ� ©ɩɟɱɟɧɨɱɧɨɣ� ɬɭɩɨɫɬɢª��
ɝɥɭɛɨɤɚɹ� ɩɚɥɶɩɚɰɢɹ� ɠɢɜɨɬɚ� ɛɵɥɚ� ɧɟɜɨɡɦɨɠɧɚ�� ȼɵɩɨɥɧɹɥɢ� ɍɁɂ��
ɨɛɡɨɪɧɭɸ� 5�ɝɪɚɮɢɸ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� �ɠɢɞɤɨɫɬɶ�� ©ɫɜɨɛɨɞɧɵɣ�
ɝɚɡª��� ɦɨɧɢɬɨɪɢɪɨɜɚɥɢ� ɈȺɄ�� ɛɢɨɯɢɦɢɸ� ɤɪɨɜɢ�� ɩɨɤɚɡɚɬɟɥɢ� ɫɟɩɫɢɫɚ�
ɢ� ɫɢɧɞɪɨɦ� ɩɨɥɢɨɪɝɚɧɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�
ɫɦɟɲɚɧɧɵɣ� ɚɰɢɞɨɡ�� ɝɢɩɨɩɪɨɬɟɢɧɟɦɢɹ�� ɚɧɟɦɢɹ� �������� ɥɟɣɤɨɰɢɬɨɡ�
ɫ� ɧɟɣɬɪɨɮɢɥɟɡɨɦ� �������� ɢ� ɧɟɣɬɪɨɩɟɧɢɟɣ� ������� ȼɫɟɦ� ɞɟɬɹɦ�
ɩɪɨɜɟɞɟɧɚ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɚɹ� ɩɨɞɝɨɬɨɜɤɚ� ɜ� ɬɟɱɟɧɢɟ� �±�� ɱ��
ɋɬɚɛɢɥɢɡɚɰɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɦɚɤɪɨɝɟɦɨɞɢɧɚɦɢɤɢ�� ɬɟɦɩɟɪɚɬɭɪɵ� ɬɟɥɚ��
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɬɟɦɩɚ� ɞɢɭɪɟɡɚ� ɩɨɡɜɨɥɹɥɢ� ɧɚɱɚɬɶ� ɷɬɚɩ� ɨɩɟɪɚɬɢɜɧɨɣ�
ɩɨɦɨɳɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɦ��ȼ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɧɚɡɧɚɱɚɥɢ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɭɸ� ɬɟɪɚɩɢɸ� �ɰɟɮɚɥɨɫɩɨɪɢɧɵ� ,,,±,9� ɩɨɤɨɥɟɧɢɹ��
ɮɬɨɪɯɢɧɨɥɨɧɵ��� ɩɪɨɜɨɞɢɥɢ� ɤɨɪɪɟɤɰɢɸ� ɚɧɟɦɢɢ�� ɭɪɨɜɧɹ� ɝɥɢɤɟɦɢɢ��
ɜɨɞɧɨ�ɷɥɟɤɬɪɨɥɢɬɧɨɝɨ� ɛɚɥɚɧɫɚ�� Ɂɧɚɱɢɦɨɟ� ɦɟɫɬɨ� ɡɚɧɢɦɚɥ� ɪɚɫɱɟɬ�
ɧɭɬɪɢɬɢɜɧɨɝɨ� ɫɬɚɬɭɫɚ� ɪɟɛɟɧɤɚ�� ɉɟɪɢɨɞ� ɷɧɬɟɪɚɥɶɧɨɝɨ� ɝɨɥɨɞɚ� ɜ�
ɝɪɭɩɩɟ�ɞɟɬɟɣ�� ɩɨɥɭɱɚɸɳɢɯ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɟ�ɥɟɱɟɧɢɟ�� ɧɟɞɥɢɬɟɥɶɧɵɣ��
ɜ� ɫɪɟɞɧɟɦ� �±�� ɞɧɟɣ�� ɗɧɬɟɪɚɥɶɧɨɟ� ɩɢɬɚɧɢɟ� ɜɨɡɨɛɧɨɜɥɹɥɢ� ɫ� ɬɨɝɨ�
ɦɨɦɟɧɬɚ�� ɤɚɤ� ɭ� ɪɟɛɟɧɤɚ� ɜɨɫɫɬɚɧɚɜɥɢɜɚɥɫɹ� ɩɚɫɫɚɠ� ɩɨ� ɤɢɲɟɱɧɢɤɭ��
ɢɫɱɟɡɚɥɨ� ɜɡɞɭɬɢɟ� ɠɢɜɨɬɚ�� ɩɨɹɜɥɹɥɚɫɶ� ɫɬɨɣɤɚɹ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɭɥɭɱɲɟɧɢɸ� ɢɥɢ� ɧɨɪɦɚɥɢɡɚɰɢɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢ�
ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɚɪɟɧɬɟɪɚɥɶɧɨɟ� ɩɢɬɚɧɢɟ�
ɩɪɨɜɟɞɟɧɨ�ɜ������ɫɥɭɱɚɟɜ��ɋɪɨɤɢ�ɪɚɧɧɟɣ�ɷɧɬɟɪɚɥɶɧɨɣ�ɩɨɞɞɟɪɠɤɢ�±�
ɧɚ� ���� ɫɭɬ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�� ɟɝɨ� ɤɚɱɟɫɬɜɟɧɧɚɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�� ɧɚɱɢɧɚɹ� ɫ� ɬɪɨɮɢɱɟɫɤɨɝɨ� ɩɢɬɚɧɢɹ� �ɪɚɫɬɜɨɪ� 1D&O���
ɞɚɥɟɟ�ɧɚ�ɪɚɡɛɚɜɥɟɧɧɵɟ�ɜ���ɪɚɡɚ�ɫɦɟɫɢ��ɩɨɫɬɟɩɟɧɧɨ�ɩɟɪɟɯɨɞɹ�ɤ�ɩɨɥɧɵɦ�
ɨɛɴɟɦɚɦ�� Ɋɟɛɟɧɨɤ� ɫ� ɇɗɄ� ɩɪɨɯɨɞɢɬ� ɫɥɟɞɭɸɳɢɟ� ɷɬɚɩɵ� ɩɢɬɚɧɢɹ��
ɩɨɥɧɨɟ� ɩɚɪɟɧɬɟɪɚɥɶɧɨɟ�� ɫɨɱɟɬɚɧɧɨɟ� ɩɚɪɟɧɬɟɪɚɥɶɧɨɟ� ɩɢɬɚɧɢɟ� ɢ�
ɢɫɤɭɫɫɬɜɟɧɧɨɟ� ɷɧɬɟɪɚɥɶɧɨɟ� �ɗɂɉ��� ɩɨɥɧɨɟ� ɗɂɉ�� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�
ɗɂɉ�ɢ�ɟɫɬɟɫɬɜɟɧɧɨɟ�ɜɫɤɚɪɦɥɢɜɚɧɢɟ��ɢ�ɜ�ɡɚɤɥɸɱɟɧɢɟ�ɩɟɪɟɜɨɞɢɬɫɹ�ɧɚ�
ɟɫɬɟɫɬɜɟɧɧɨɟ� ɜɫɤɚɪɦɥɢɜɚɧɢɟ��ɉɟɪɢɨɞ� ɷɧɬɟɪɚɥɶɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�
ɫɨɤɪɚɳɟɧ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ�����ɞɧɹ��ɉɨɤɚɡɚɬɟɥɶ�ɥɟɬɚɥɶɧɨɫɬɢ�ɧɟ�ɩɪɟɜɵɲɚɥ�
����� ȼɵɜɨɞɵ�� Ⱥɞɟɤɜɚɬɧɚɹ� ɧɭɬɪɢɬɢɜɧɚɹ� ɩɨɞɞɟɪɠɤɚ�� ɜɤɥɸɱɚɸɳɚɹ�
ɪɚɧɧɟɟ�ɷɧɬɟɪɚɥɶɧɨɟ�ɩɢɬɚɧɢɟ��ɫɨɤɪɚɳɚɟɬ�ɫɪɨɤɢ�ɩɪɟɛɵɜɚɧɢɹ�ɛɨɥɶɧɵɯ�ɜ�
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ɨɬɞɟɥɟɧɢɢ�ɚɧɟɫɬɟɡɢɢ��ɪɟɚɧɢɦɚɰɢɢ�ɢ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ɩɨɡɜɨɥɹɟɬ�
ɫɧɢɡɢɬɶ� ɱɚɫɬɨɬɭ� ɢ� ɬɹɠɟɫɬɶ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ��
ɩɨɤɚɡɚɬɟɥɶ�ɥɟɬɚɥɶɧɨɫɬɢ�

9$5,$176�2)�1875,7,9(�6833257�$7�1(21$7(6�:,7+�
7+(�1(&527,=,1*�(17(52&2/,7,6
9�6��%LNWDVKHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�$��7VDS
8UDO�6WDWH�0HGLFDO�8QLYHUVLW\��(NDWHULQEXUJ��5XVVLD

,QWURGXFWLRQ�� ,Q� QHRQDWDO� VXUJHU\� QHFURWL]LQJ� HQWHURFROLWLV� �1(&�� LV� D�
OHDGLQJ� JOREDO� VHYHULW\� RI� HQWHULF� GLVHDVH�� 1(&� LV� D� XQLYHUVDO� ERG\¶V�
UHVSRQVH�WR�VWUHVV��PRYHG�LQ�WKH�SHULQDWDO�SHULRG��,W�UHÀHFWV�WKH�IXQGDPHQWDO�
SURFHVVHV� RI� LQÀDPPDWLRQ�� IRFXV� FDWDEROLF� PHWDEROLVP�� DOWHUDWLRQ� RI�
SURWHLQ� V\QWKHVLV� LQ� OLYHU� DFXWH� SKDVH� YDULDQW� V\QGURPH� DOWHUDWLRQV� RI�
SODVPD� SURWHLQV�� WKH� GHYHORSPHQW� RI� ',&�� 7KH� VXFFHVV� RI� WUHDWPHQW�
GHSHQGV� RQ� WKH� 1(&� WLPHO\� GLDJQRVLV� LWV� HDUO\� VWDJHV�� RQ� DGHTXDWH�
FRUUHFWLRQ�RI�GLVRUGHUV�RI�KRPHRVWDVLV��RQ�WKH�FKRVHQ�VXUJLFDO�DSSURDFK��
,Q� WKH� GLVFXVVLRQ� DUHD� RI� QHFURWL]LQJ� HQWHURFROLWLV� TXHVWLRQV� UHPDLQ�
LQWHQVLYH�FDUH��LQFOXGLQJ�QXWULWLRQDO�VXSSRUW��$LP��(YDOXDWLRQ�RI�SDUHQWHUDO�
�33�� DQG� HQWHUDO� QXWULWLRQ� �(1�� LQ� WKH� FRPSOH[� WUHDWPHQW� RI� QHRQDWHV�
ZLWK�1(&��0DWHULDOV�DQG�PHWKRGV��$� UHWURVSHFWLYH�DQDO\VLV�RI� LQWHQVLYH�
FDUH�WUHDWPHQW�VWDJH����LQIDQWV�ZLWK�1(&��RSHUDWHG�LQ�����±������%RG\�
ZHLJKW� IURP�����J� WR������J��JHVWDWLRQDO� DJH�RI���±���ZHHNV��&OLQLFDO�
PDQLIHVWDWLRQV�RI�1(&�RFFXUUHG�DW���������GD\V�RI�OLIH��&KLOGUHQ�DUULYHG�
DW�WKH�FOLQLF�LQ�D�YHU\�VHULRXV�FRQGLWLRQ�ZLWK�VLJQV�RI�SHULWRQLWLV��WKHUPDO�
ODELOLW\��LQWR[LFDWLRQ��LPSDLUHG�PDFURKDHPRG\QDPLFV��UHVSLUDWRU\�IDLOXUH��
DQG�FKDUDFWHULVWLF�RI�VWDJH�,,,�1(&��7KHUH�ZDV�YRPLWLQJ�ELOH�RU�³VWDJQDQW´�
FRQWHQW��EORDWLQJ��SHUFXVVLRQ�GHWHUPLQHG�ODFN�RI�³KHSDWLF�GXOOQHVV´�GHHS�
SDOSDWLRQ� RI� WKH� DEGRPHQ�ZDV� LPSRVVLEOH�� ,W�ZDV� SHUIRUPHG� XOWUDVRXQG�
RYHUYLHZ�5�JUDSK\� DEGRPHQ� �ÀXLG� ³IUHH� JDV´���PRQLWRUHG�8$&�� EORRG�
ELRFKHPLVWU\��LQGLFDWRUV�RI�VHSVLV�DQG�02'6��5HJLVWHUHG�PL[HG�DFLGRVLV��
K\SRSURWHLQHPLD�� DQHPLD� �������� OHXNRF\WRVLV� ZLWK� QHXWURSKLOLD�
��������DQG�QHXWURSHQLD� �������3UHRSHUDWLYH�SUHSDUDWLRQ� IRU��±��KRXUV�
ZDV� SHUIRUPHG� IRU� DOO� FKLOGUHQ�� 6WDELOL]DWLRQ� RI� PDFURKDHPRG\QDPLFV�
LQGLFDWRUV�� ERG\� WHPSHUDWXUH�� DQG� UHFRYHU\� UDWH� RI� GLXUHVLV� DOORZHG�
EHJLQQLQJ�D�VWDJH�RI�RSHUDWLRQDO�QHZERUQ�FDUH��3RVWRSHUDWLYHO\�DQWLELRWLFV�
�FHSKDORVSRULQV� ,,,±,9� JHQHUDWLRQ�� ÀXRURTXLQRORQHV�� ZHUH� DSSRLQWHG��
$QHPLD�� JO\FHPLF�� ZDWHU� DQG� HOHFWURO\WH� EDODQFH� ZHUH� FRUUHFWHG�� $�
VLJQL¿FDQW�SODFH�RFFXSLHG�FDOFXODWLRQ�RI�QXWULWLRQDO�VWDWXV�RI�D�FKLOG��(QWHUDO�
VWDUYDWLRQ�SHULRG�LQ�WKH�JURXS�RI�FKLOGUHQ�UHFHLYLQJ�FRQVHUYDWLYH�WUHDWPHQW��
QRQ�GXUDEOH��ZLWK�DQ�DYHUDJH�RI��±��GD\V��(32�UHVXPHV�IURP�WKH�PRPHQW�
WKH�FKLOG�LV�UHFRYHULQJ�SDVVDJH�WKURXJK�WKH�LQWHVWLQHV��EORDWLQJ�GLVDSSHDUV��
WKHUH�LV�D�VWURQJ�WUHQG�WRZDUGV�LPSURYHPHQW�RU�QRUPDOL]DWLRQ�RI�ODERUDWRU\�
SDUDPHWHUV�DQG�UDGLRORJLFDO�GDWD��5HVXOWV��3DUHQWHUDO�QXWULWLRQ�FRQGXFWHG�
LQ������RI�FDVHV��7HUPV�HDUO\�HQWHUDO�VXSSRUW�DUH�����SRVWRSHUDWLYH�GD\V��
WKHLU� TXDOLWDWLYH� FKDUDFWHULVWLFV�� )URP� WURSKLF� IHHGLQJ� �VROXWLRQ� 1D&O���
IXUWKHU�GLOXWHG�LQ�D�PL[WXUH�RI���WLPHV��JUDGXDOO\�PRYLQJ�WR�IXOO�YROXPH��
&KLOG�ZLWK�WKH�6(&�WKH�IROORZLQJ�VWDJHV�VXSSO\��WRWDO�SDUHQWHUDO��FRPELQHG�
SDUHQWHUDO�QXWULWLRQ�DQG�DUWL¿FLDO�HQWHUDO��(,7���WKH�(,7�IXOO��DGGLWLRQDO�(,7�
DQG� EUHDVW� IHHGLQJ�� DQG� ¿QDOO\� WUDQVIHUUHG� WR� WKH� EUHDVW� IHHGLQJ�� 3HULRG�
RI�HQWHUDO�LQVXI¿FLHQF\�UHGXFHG�E\�DQ�DYHUDJH�RI�����GD\V��0RUWDOLW\�UDWH�
LV������&RQFOXVLRQ��$GHTXDWH�QXWULWLRQDO�VXSSRUW��LQFOXGLQJ�HDUO\�HQWHUDO�
QXWULWLRQ��UHGXFHV�WKH�WLPH�SDWLHQWV�VWD\�LQ�2$5,7��DV�ZHOO�DV�WKH�LQFLGHQFH�
DQG�VHYHULW\�RI�SRVWRSHUDWLYH�FRPSOLFDWLRQV��PRUWDOLW\�UDWH�

Ʌȿɑȿɇɂȿ�ɉȿɊȿɅɈɆɈȼ�ȾɅɂɇɇɕɏ�ɄɈɋɌȿɃ�ȼȿɊɏɇɂɏ�
ɄɈɇȿɑɇɈɋɌȿɃ�ɍ�ȾȿɌȿɃ��ɉɊɈȻɅȿɆɕ�ɂ�ɉɍɌɂ�Ɋȿɒȿɇɂə
ɂ�ɂ��Ɇɟɥɶɰɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɂ�ȼ��Ⱥɮɭɤɨɜ
Ɉɪɟɧɛɭɪɝɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɟɬɫɤɢɣ� ɬɪɚɜɦɚɬɢɡɦ� ɧɟ� ɢɦɟɟɬ� ɬɟɧɞɟɧɰɢɢ� ɤ� ɫɧɢɠɟɧɢɸ��
Ȼɨɥɶɲɢɧɫɬɜɨ� ɩɭɛɥɢɤɚɰɢɣ� ɢ� ɦɨɧɨɝɪɚɮɢɣ�� ɩɨɫɜɹɳɟɧɧɵɯ� ɞɚɧɧɨɣ�
ɩɪɨɛɥɟɦɟ�� ɩɨɞɝɨɬɨɜɥɟɧɨ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɮɟɞɟɪɚɥɶɧɵɯ� ɤɥɢɧɢɤ��
ɉɚɰɢɟɧɬɵ�ɩɨɫɬɭɩɚɸɬ�ɜ�ɷɬɢ�ɤɥɢɧɢɤɢ�ɩɟɪɜɢɱɧɨ�ɩɨ�ɮɚɤɬɭ�ɬɪɚɜɦɵ�ɥɢɛɨ�
ɭɠɟ�ɢɦɟɸɬ�ɨɫɥɨɠɧɟɧɢɟ��ɞɨɩɭɳɟɧɧɨɟ�ɩɨ�ɩɪɢɱɢɧɟ�ɨɲɢɛɨɤ�ɜɪɚɱɟɣ�ɧɚ�
ɩɟɪɢɮɟɪɢɢ��ɉɪɨɛɥɟɦɚɦ�ɥɟɱɟɧɢɹ�ɩɟɪɟɥɨɦɨɜ�ɤɨɫɬɟɣ�ɭ�ɞɟɬɟɣ�ɜ�ɪɟɝɢɨɧɚɯ�
ɧɟ� ɭɞɟɥɹɸɬ� ɞɨɥɠɧɨɝɨ� ɜɧɢɦɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ�
ɥɟɱɟɛɧɨɣ� ɬɚɤɬɢɤɢ� ɩɪɢ� ɩɟɪɟɥɨɦɚɯ� ɞɥɢɧɧɵɯ� ɤɨɫɬɟɣ� ɜɟɪɯɧɢɯ�
ɤɨɧɟɱɧɨɫɬɟɣ� ɭ� ɞɟɬɟɣ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɷɬɚɩɚɯ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ� ɭɪɨɜɧɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɢ� ɩɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ�
����ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�ɞɟɬɟɣ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɥɟɱɟɧɢɢ�
ɜ� ɨɬɞɟɥɟɧɢɹɯ� ɬɪɚɜɦɚɬɨɥɨɝɢɢ� ɢ� ɨɪɬɨɩɟɞɢɢ� ɨɛɥɚɫɬɧɨɝɨ� ɞɟɬɫɤɨɝɨ�

ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɰɟɧɬɪɚ�ɢ�ɨɛɥɚɫɬɧɨɣ�ɞɟɬɫɤɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�
ɝɨɪɨɞɚ�Ɉɪɟɧɛɭɪɝɚ�ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɚɧɚɥɢɡɟ�
ɤɥɢɧɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜ�����ɫɥɭɱɚɹɯ�ɜɵɹɜɥɟɧɵ�ɪɚɡɥɢɱɧɵɟ�ɨɲɢɛɤɢ�
ɢ�ɨɫɥɨɠɧɟɧɢɹ��ɱɬɨ�ɫɨɫɬɚɜɢɥɨ�������ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɛɨɥɶɧɵɯ��ȼɫɟ�ɷɬɢ�
ɩɚɰɢɟɧɬɵ� ɩɨɫɬɭɩɚɥɢ� ɜ� ɩɪɨɮɢɥɶɧɵɟ� ɨɬɞɟɥɟɧɢɹ� ɨɛɥɚɫɬɧɨɝɨ� ɰɟɧɬɪɚ�
ɩɨ�ɧɚɩɪɚɜɥɟɧɢɹɦ�ɰɟɧɬɪɚɥɶɧɵɯ�ɪɚɣɨɧɧɵɯ�ɛɨɥɶɧɢɰ�ɜ�ɫɪɨɤɢ�ɨɬ����ɫɭɬ�
ɞɨ� �� ɦɟɫ� ɩɨɫɥɟ� ɩɨɥɭɱɟɧɢɹ� ɬɪɚɜɦɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɧɚɥɢɡɚ� ɛɵɥɢ�
ɜɵɹɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɩɪɢɱɢɧɵ�ɨɬɫɪɨɱɟɧɧɨɝɨ�ɩɨɫɬɭɩɥɟɧɢɹ�ɛɨɥɶɧɵɯ��
ɭɞɚɥɟɧɧɨɫɬɶ� ɪɚɣɨɧɨɜ� ɨɬ� ɨɛɥɚɫɬɧɨɝɨ� ɰɟɧɬɪɚ� ɛɨɥɟɟ� ���� ɤɦ�� ɬɹɠɟɥɨɟ�
ɫɨɫɬɨɹɧɢɟ� ɛɨɥɶɧɵɯ� ɩɪɢ� ɦɧɨɠɟɫɬɜɟɧɧɨɣ� ɢ� ɫɨɱɟɬɚɧɧɨɣ� ɬɪɚɜɦɟ��
ɨɲɢɛɤɢ� ɜ� ɬɚɤɬɢɤɟ� ɜɟɞɟɧɢɹ� ɞɟɬɟɣ� ɫ� ɩɟɪɟɥɨɦɚɦɢ� ɞɥɢɧɧɵɯ� ɤɨɫɬɟɣ�
ɜɟɪɯɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɉɪɢ� ɨɤɚɡɚɧɢɢ� ɩɨɦɨɳɢ� ɞɟɬɹɦ� ɫ� ɩɟɪɟɥɨɦɚɦɢ�
ɞɥɢɧɧɵɯ� ɤɨɫɬɟɣ� ɤɨɧɟɱɧɨɫɬɟɣ� ɨɬɦɟɱɟɧɵ� ɨɲɢɛɤɢ�� ɞɨɩɭɳɟɧɧɵɟ�
ɜ� ɩɪɨɰɟɫɫɟ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɜ� ɥɟɱɟɧɢɢ�� ɂɯ� ɩɪɢɱɢɧɵ�� ɧɟɡɧɚɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� ɭ� ɞɟɬɟɣ�ɢ� ɜɨɡɪɚɫɬɧɨɣ�
ɪɟɧɬɝɟɧɨɚɧɚɬɨɦɢɢ� ɤɨɫɬɧɨ�ɫɭɫɬɚɜɧɨɣ� ɫɢɫɬɟɦɵ� ɞɟɬɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɧɚɪɭɲɟɧɢɹ�ɩɪɢɧɰɢɩɨɜ�ɨɛɳɟɣ�ɯɢɪɭɪɝɢɢ��ɞɟɫɦɭɪɝɢɢ�ɢ� ɬɪɚɧɫɩɨɪɬɧɨɣ�
ɢɦɦɨɛɢɥɢɡɚɰɢɢ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɨɲɢɛɨɤ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�� ɩɟɪɜɢɱɧɚɹ� ɩɨɦɨɳɶ� ɞɟɬɹɦ� ɫ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ�
ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� ɨɤɚɡɵɜɚɥɢ� ɜɪɚɱɢ�ɯɢɪɭɪɝɢ� ɨɛɳɟɝɨ�
ɩɪɨɮɢɥɹ�� ɪɟɠɟ� ɬɪɚɜɦɚɬɨɥɨɝɢ�� ɧɚɪɭɲɚɥɢ� ɦɟɬɨɞɢɤɭ� ɩɪɨɜɟɞɟɧɢɹ� ɩɪɢ�
ɪɟɩɨɡɢɰɢɢ� ɤɨɫɬɧɵɯ� ɨɬɥɨɦɤɨɜ�� ɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɧɟ� ɤɨɧɬɪɨɥɢɪɨɜɚɥɢ�
ɪɟɧɬɝɟɧɨɫɤɨɩɢɟɣ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ�
ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɩɪɨɛɥɟɦɵ� ɜ� ɥɟɱɟɧɢɢ� ɩɟɪɟɥɨɦɨɜ� ɤɨɫɬɟɣ�
ɭ� ɞɟɬɟɣ�� ɧɢɡɤɚɹ� ɤɚɞɪɨɜɚɹ� ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ� ɞɟɬɫɤɢɦɢ� ɯɢɪɭɪɝɚɦɢ�
ɰɟɧɬɪɚɥɶɧɵɯ� ɪɚɣɨɧɧɵɯ� ɛɨɥɶɧɢɰ�� ɨɤɚɡɚɧɢɟ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�
ɞɟɬɹɦ� ɫ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɯɢɪɭɪɝɚɦɢ� ɜɡɪɨɫɥɵɯ� ɨɬɞɟɥɟɧɢɣ�� ɧɟɡɧɚɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɪɟɧɬɝɟɧɨɚɧɚɬɨɦɢɢ�
ɤɨɫɬɧɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɞɢɚɝɧɨɫɬɢɤɢ�ɩɨɜɪɟɠɞɟɧɢɣ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɹɜɢɥɨ� ɩɪɨɛɥɟɦɵ� ɜ� ɥɟɱɟɧɢɢ� ɩɟɪɟɥɨɦɨɜ� ɞɥɢɧɧɵɯ�
ɤɨɫɬɟɣ� ɜɟɪɯɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɭ� ɞɟɬɟɣ�� ɚ� ɬɚɤɠɟ� ɩɭɬɢ� ɢɯ� ɪɟɲɟɧɢɹ��
ɷɮɮɟɤɬɢɜɧɚɹ�ɤɚɞɪɨɜɚɹ�ɩɨɥɢɬɢɤɚ�ɜ�ɨɛɥɚɫɬɢ�ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ�ɞɟɬɫɤɢɦɢ�
ɯɢɪɭɪɝɚɦɢ� ɪɚɣɨɧɧɵɯ� ɛɨɥɶɧɢɰ�� ɨɪɝɚɧɢɡɚɰɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɬɟɦɚɬɢɱɟɫɤɢɯ�ɰɢɤɥɨɜ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɩɨ�ɬɪɚɜɦɚɬɨɥɨɝɢɢ�ɞɟɬɫɤɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɞɥɹ� ɯɢɪɭɪɝɨɜ� ɨɛɳɟɝɨ� ɩɪɨɮɢɥɹ�� ɪɚɛɨɬɚɸɳɢɯ� ɜ� ɪɚɣɨɧɚɯ��
ɫɨɡɞɚɧɢɟ�ɩɪɚɤɬɢɤɢ�ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ�ɨɧɥɚɣɧ�ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɹ�ɞɟɬɟɣ�
ɫ�ɩɨɜɪɟɠɞɟɧɢɹɦɢ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��,�9��$IXNRY
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��&KLOGUHQ¶V� WUDXPDWLVP� GRHVQ¶W� KDYH� WHQGHQF\� WR� UHGXFWLRQ�
LQ�JHQHUDO��3DWLHQWV�SUHVHQW�WR�VXFK�FOLQLFV�RQ�WKH�IDFW�RI�WUDXPD��RU�WKH\�
DOUHDG\�KDYH� FRPSOLFDWLRQ�KDSSHQHG�E\� WKH� UHDVRQ�RI�GRFWRUV¶�PLVWDNHV�
LQ� UHJLRQV�� 3URSHU� DWWHQWLRQ� LV� QRW� JLYHQ� WR� LQ� SUREOHPV�RI� WUHDWPHQW� RI�
ERQHV�IUDFWXUHV�LQ�FKLOGUHQ�UHJLRQV��$LP��2SWLPL]DWLRQ�RI�WUHDWPHQW�SROLF\�
LQ�FDVH�RI�ORQJ�ERQHV�IUDFWXUHV�RI�XSSHU�OLPEV�LQ�FKLOGUHQ�DW�YDULRXV�VWDJHV�
RI� UHJLRQDO� OHYHO��0DWHULDOV�DQG�PHWKRGV��5HWURVSHFWLYH�DQG�SURVSHFWLYH�
DQDO\VLV�RI�����PHGLFDO�FDVHV�RI�FKLOGUHQ��ZKR�ZHUH�VWD\LQJ�DW�KRVSLWDO�
WUHDWPHQW�LQ�GHSDUWPHQWV�RI�WUDXPDWRORJ\�DQG�RUWKRSHGLFV�RI�WKH�5HJLRQDO�
FKLOGUHQ¶V�VXUJLFDO�FHQWUH�DQG�WKH�5HJLRQDO�FKLOGUHQ¶V�FOLQLFDO�KRVSLWDO�RI�
2UHQEXUJ�IURP������WLOO�������5HVXOWV��'XULQJ�DQDO\VHV�RI�FOLQLFDO�PDWHULDO�
GLIIHUHQW�PLVWDNHV�DQG�FRPSOLFDWLRQV�ZHUH�EURXJKW�WR�OLJKW�LQ�����FDVHV��
LW�FRQVWLWXWHG�������RI�WKH�WRWDO�DPRXQW�RI�SDWLHQWV��7KH�IROORZLQJ�JURXSV�
RI� PLVWDNHV� LQ� WUHDWPHQW� RI� ORQJ� ERQHV� IUDFWXUHV� RI� OLPEV� LQ� FKLOGUHQ�
ZHUH�GLVWLQJXLVKHG��PLVWDNHV�LQ�GLDJQRVLV��PLVWDNHV�LQ�WUHDWPHQW��'XULQJ�
DQDO\VHV�RI�PLVWDNHV� WKH� IROORZLQJ�SDWWHUQV�ZHUH�GLVWLQJXLVKHG�� WKH�¿UVW�
DLG� WR� FKLOGUHQ� ZLWK� RUWKRSHGLF� LQMXULHV� ZDV� SURYLGHG� E\� VXUJHRQV� RI�
RYHUDOO�SUR¿OH�� OHVV� IUHTXHQWO\�±�E\� WUDXPDWRORJLVWV�� LQ�FDVH�RI�GLDSODVLV�
WKH�WHFKQRORJ\�LWVHOI�ZDV�EURNHQ��DQG�HIIHFWLYHQHVV�ZDVQ¶W�FRQWUROOHG�E\�
UDGLRJUDSK\��$V�D�UHVXOW�RI�FRQGXFWHG�UHVHDUFK�WKH�IROORZLQJ�SUREOHPV�LQ�
WUHDWPHQW�RI�ERQHV�IUDFWXUHV�LQ�FKLOGUHQ�ZHUH�GLVWLQJXLVKHG��VPDOO�DPRXQW�
RI� FKLOGUHQ¶V� VXUJHRQV� LQ� FHQWUDO� UHJLRQDO� KRVSLWDOV�� SURYLVLRQ� RI� WKH�
PHGLFDO� DLG� WR�FKLOGUHQ�ZLWK� LQMXULHV�E\� VXUJHRQV� VSHFLDOL]LQJ� LQ�DGXOWV��
ODFN� RI� NQRZOHGJH� DERXW� SHFXOLDULWLHV� RI� ORFRPRWRULXP�� UDGLRORJLFDO�
DQDWRP\�RI� WKH�ERQH� V\VWHP�DQG�GLDJQRVLV� RI� LQMXULHV��&RQFOXVLRQ��7KH�
FRQGXFWHG� UHVHDUFK� GLVWLQJXLVKHG� SUREOHPV� LQ� WUHDWPHQW� RI� ORQJ� ERQHV�
IUDFWXUHV� RI� XSSHU� OLPEV� LQ� FKLOGUHQ�� DV�ZHOO� DV� WKH�ZD\V� RI� VROXWLRQ�RI�
WKHVH�SUREOHPV��HIIHFWLYH�VWDII�SROLF\�LQ�WKH�¿HOG�RI�SURYLVLRQ�RI�UHJLRQDO�
KRVSLWDOV�ZLWK� FKLOGUHQ¶V� VXUJHRQV�� RUJDQL]DWLRQ� RI� VSHFLDOL]HG� WKHPDWLF�
WUDLQLQJV� LQ� WUDXPDWRORJ\� RI� FKLOGKRRG� IRU� VXUJHRQV� RI� RYHUDOO� SUR¿OH�
ZRUNLQJ� LQ�UHJLRQV�� IRUPDWLRQ�RI�GLVWDQW�RQOLQH�FRQVXOWDQF\�IRU�FKLOGUHQ�
ZLWK�LQMXULHV�
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ɈɌȾȺɅȿɇɇɕȿ�ɊȿɁɍɅɖɌȺɌɕ�ȺɍɌɈɌɊȺɇɋɉɅȺɇɌȺɐɂɂ
ɌɄȺɇɂ�ɋȿɅȿɁȿɇɄɂ�ɍ�ȾȿɌȿɃ
Ɇ�Ɍ��Ⱥɤɠɢɝɢɬɨɜɚ��ɂ�Ⱥ��Ʉɨɧɢɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɇ�ɋ��ɋɚɧɛɚɟɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝɨɪɨɞɚ�ɋɟɦɟɣ��ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɢɫɬɨɱɧɢɤɚɯ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɫɨɨɛɳɟɧɢɹ�
ɨ� ɡɚɦɟɳɟɧɢɢ� ɭɞɚɥɟɧɧɨɣ� ɫɟɥɟɡɟɧɤɢ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚɦɢ� ɟɟ� ɬɤɚɧɢ�
ɜ� ɫɚɥɶɧɢɤɨɜɭɸ� ɫɭɦɤɭ�� ɛɪɵɠɟɣɤɭ� ɤɢɲɟɱɧɢɤɚ�� ɜ� ɦɵɲɰɵ� ɩɟɪɟɞɧɟɣ�
ɛɪɸɲɧɨɣ� ɫɬɟɧɤɢ� ɢ� ɡɚɛɪɸɲɢɧɧɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� �Ɍɢɯɨɦɢɪɨɜɚ� ȼ�Ⱦ���
Ɉɪɥɨɜ�Ɇ�ɇ��ɢ�ɞɪ����������ȼɦɟɫɬɟ�ɫ�ɬɟɦ�ɜ�ɭɤɚɡɚɧɧɵɯ�ɪɚɛɨɬɚɯ�ɨɬɫɭɬɫɬɜɭɸɬ�
ɞɚɧɧɵɟ� ɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɧɧɨɣ�
ɫɟɥɟɡɟɧɤɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɧɧɨɣ�ɬɤɚɧɢ�ɫɟɥɟɡɟɧɤɢ�ɭ�ɞɟɬɟɣ�ɩɪɢ�ɟɟ�
ɬɪɚɜɦɚɬɢɱɟɫɤɢɯ�ɩɨɜɪɟɠɞɟɧɢɹɯ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚɛɥɸɞɟɧɢɟ�ɡɚ�
���ɞɟɬɶɦɢ�ɫ�ɞɢɚɝɧɨɡɨɦ�©ɡɚɤɪɵɬɨɟ�ɩɨɜɪɟɠɞɟɧɢɟ�ɫɟɥɟɡɟɧɤɢª�ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ���ɞɨ����ɥɟɬ�ɧɚ�ɛɚɡɟ�ɞɟɬɫɤɨɝɨ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ�Ɇɐ�ȽɆɍ�
ɝ��ɋɟɦɟɣ��ɂɫɩɨɥɶɡɨɜɚɧɵ�ɫɥɟɞɭɸɳɢɟ�ɦɟɬɨɞɢɤɢ��ɦɢɤɪɨɦɟɬɨɞ�ɪɟɚɤɰɢɢ�
ɛɥɚɫɬɧɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɥɢɦɮɨɰɢɬɨɜ� ɫ� ɮɢɬɨɝɟɦɚɝɥɸɬɢɧɢɧɨɦ� ɩɨ�
,��%DFKX�ɢ� ɫɨɚɜɬ�� ɜ�ɦɨɞɢɮɢɤɚɰɢɢ�Ɇ�ɉ��Ƚɪɢɝɨɪɶɟɜɨɣ� �������� ɭɪɨɜɟɧɶ�
ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�Ⱥ��Ɇ�ɢ�*�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɩɨ�0DQFKLQL��������
ɜ� ɦɨɞɢɮɢɤɚɰɢɢ�ȿ�ȼ�� ɑɟɪɧɟɯɜɨɫɬɨɜɨɣ� ɢ� ɫɨɚɜɬ�� �������� ɮɚɝɨɰɢɬɚɪɧɚɹ�
ɚɤɬɢɜɧɨɫɬɶ� ɥɟɣɤɨɰɢɬɨɜ� ɩɨ� ȼ�Ɇ�� Ȼɟɪɦɚɧ� ɢ� ɋ�Ɇ�� ɋɥɚɜɫɤɨɣ� ������� ɫ�
ɩɨɞɫɱɟɬɨɦ� ɮɚɝɨɰɢɬɚɪɧɨɝɨ� ɱɢɫɥɚ�� ɮɚɝɨɰɢɬɚɪɧɨɝɨ� ɢɧɞɟɤɫɚ� ɢ� ɢɧɞɟɤɫ�
ɡɚɜɟɪɲɟɧɧɨɝɨ� ɮɚɝɨɰɢɬɨɡɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɩɥɟɧɷɤɬɨɦɢɹ� ɜɵɩɨɥɧɟɧɚ�
ɭ� ��� ɛɨɥɶɧɵɯ�� ɢɡ� ɧɢɯ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɭ� ��� ɜ� ɞɜɭɯ� ɫɥɭɱɚɹɯ�
ɩɪɨɢɡɜɟɞɟɧɨ� ɭɲɢɜɚɧɢɟ� ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɪɚɡɪɵɜɨɜ� ɫɟɥɟɡɟɧɤɢ��
Ⱥɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɸ� ɫɟɥɟɡɟɧɨɱɧɨɣ� ɬɤɚɧɢ� ɩɪɨɢɡɜɨɞɢɥɢ� ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ�� ɞɟɤɚɩɫɭɥɢɪɨɜɚɧɧɵɣ� ɮɪɚɝɦɟɧɬ� ɫɟɥɟɡɟɧɤɢ� ɤɭɛɢɱɟɫɤɨɣ�
ɮɨɪɦɵ� ɫɨ� ɫɬɨɪɨɧɨɣ� �� ɦɦ�� ɨɛɪɚɛɨɬɚɧɧɵɣ� ɬɟɩɥɵɦ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ�
ɪɚɫɬɜɨɪɨɦ��ɢɦɩɥɚɧɬɢɪɨɜɚɥɢ�ɜ�ɛɨɥɶɲɨɣ�ɫɚɥɶɧɢɤ�ɧɚ���ɫɦ�ɨɬ�ɩɨɩɟɪɟɱɧɨ�
ɨɛɨɞɨɱɧɨɣ� ɤɢɲɤɢ�� ɛɥɢɠɟ� ɤ� ɥɟɜɨɦɭ� ɭɝɥɭ�� Ɉɬɞɚɥɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɢɡɭɱɟɧɵ� ɜ� ɫɪɨɤɢ� ɨɬ� �� ɞɨ� �� ɥɟɬ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɫɩɥɟɧɷɤɬɨɦɢɢ� ɭ� ���
ɛɨɥɶɧɵɯ�ɢ�ɭ���ɩɚɰɢɟɧɬɨɜ�ɩɨɫɥɟ�ɫɩɥɟɧɷɤɬɨɦɢɢ�ɢ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�
ɬɤɚɧɢ� ɫɟɥɟɡɟɧɤɢ�� ɋɪɟɞɢ� ɛɨɥɶɧɵɯ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� ɜ� ɨɬɞɚɥɟɧɧɵɟ�
ɫɪɨɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɥɢɲɶ� ɞɜɨɟ� ɧɟ� ɩɪɟɞɴɹɜɥɹɥɢ� ɧɢɤɚɤɢɯ� ɠɚɥɨɛ��
Ɉɫɬɚɥɶɧɵɟ� ��� ɞɟɬɟɣ� ɨɬɦɟɱɚɥɢ� ɪɚɡɥɢɱɧɵɟ� ɠɚɥɨɛɵ�� ɤɨɬɨɪɵɟ� ɛɟɡ�
ɫɨɦɧɟɧɢɹ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɤ� ɩɪɨɹɜɥɟɧɢɹɦ� ɩɨɫɬɫɩɥɟɧɷɤɬɨɦɢɱɟɫɤɨɝɨ�
ɝɢɩɨɫɩɥɟɧɢɡɦɚ�±�ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫɚ��ɨɩɢɫɚɧɧɨɝɨ�Ɇ�Ɇ��Ɋɨɠɢɧɫɤɢɦ��
ɂɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɹɜɢɥɨ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɫɵɜɨɪɨɬɨɱɧɵɯ�ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�ɤɥɚɫɫɨɜ�Ⱥ��Ɇ��*�±�
ɭɦɟɧɶɲɟɧɢɟ�ɚɛɫɨɥɸɬɧɨɝɨ�ɱɢɫɥɚ�Ɍ��ɢ�ȼ�ɥɢɦɮɨɰɢɬɨɜ��ȼ�ɡɧɚɱɢɬɟɥɶɧɨɣ�
ɫɬɟɩɟɧɢ� ɫɧɢɠɟɧɵ� ɩɨɤɚɡɚɬɟɥɢ� ɪɟɚɤɰɢɢ� ɛɥɚɫɬɧɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ�
ɥɢɦɮɨɰɢɬɨɜ�� ɮɚɝɨɰɢɬɚɪɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɥɟɣɤɨɰɢɬɨɜ�� ɮɚɝɨɰɢɬɚɪɧɨɝɨ�
ɱɢɫɥɚ��ɮɚɝɨɰɢɬɚɪɧɨɝɨ�ɢɧɞɟɤɫɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɡɞɨɪɨɜɵɦɢ�ɞɟɬɶɦɢ��ȼ�
ɨɩɵɬɧɨɣ�ɝɪɭɩɩɟ��ɝɞɟ�ɩɨ�ɨɩɢɫɚɧɧɨɣ�ɜɵɲɟ�ɦɟɬɨɞɢɤɟ�ɚɭɬɨɬɪɚɫɩɥɚɧɬɚɰɢɹ�
ɫɟɥɟɡɟɧɨɱɧɨɣ� ɬɤɚɧɢ� ɩɪɨɢɡɜɟɞɟɧɚ� ɜ� �� ɫɥɭɱɚɹɯ� ɩɪɢ� ɜɵɧɭɠɞɟɧɧɨɣ�
ɫɩɥɟɧɷɤɬɨɦɢɢ�ɜ�ɫɜɹɡɢ�ɫ�ɬɪɚɜɦɨɣ�ɨɪɝɚɧɚ��ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɩɟɪɢɨɞ�
ɩɪɨɬɟɤɚɥ� ɛɟɡ� ɨɫɥɨɠɧɟɧɢɣ��ɇɢ� ɭ� ɨɞɧɨɝɨ� ɪɟɛɟɧɤɚ� ɢɡ� ɷɬɨɣ� ɝɪɭɩɩɵ� ɧɟ�
ɜɵɹɜɥɟɧɨ� ɫɢɧɞɪɨɦɚ� ©ɩɨɫɬɫɩɥɟɧɷɤɬɨɦɢɱɟɫɤɨɝɨ� ɝɢɩɨɫɩɥɟɧɢɡɦɚª�� ȼ�
ɷɪɢɬɪɨɰɢɬɚɯ�ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�ɤɪɨɜɢ�ɧɟ�ɨɩɪɟɞɟɥɹɥɢɫɶ�ɬɟɥɶɰɚ�ɀɨɥɥɢ��
ɛɵɥɨ� ɧɨɪɦɚɥɶɧɵɦ� ɱɢɫɥɨ� ɬɪɨɦɛɨɰɢɬɨɜ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ�
ɩɚɪɚɦɟɬɪɨɦ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɪɟɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɣ�
ɫɟɥɟɡɟɧɤɢ�� ɇɚɲɢ� ɤɥɢɧɢɱɟɫɤɢɟ� ɧɚɛɥɸɞɟɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɟɬ�
ɭɦɟɧɶɲɟɧɢɟ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� Ɍɚɤ�� ɢɡ� �� ɩɨɫɬɪɚɞɚɜɲɢɯ�
ɫ� ɬɪɚɜɦɨɣ� ɫɟɥɟɡɟɧɤɢ�� ɤɨɬɨɪɵɦ� ɩɪɨɢɡɜɟɞɟɧɚ� ɫɩɥɟɧɷɤɬɨɦɢɹ�
ɫ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ� ɫɟɥɟɡɟɧɨɱɧɨɣ� ɬɤɚɧɢ�� ɢɧɮɟɤɰɢɨɧɧɚɹ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɢɦɟɥɚ�ɦɟɫɬɨ�ɬɨɥɶɤɨ�ɜ�ɨɞɧɨɦ�ɫɥɭɱɚɟ�ɜ�ɫɪɨɤɟ�ɧɚɛɥɸɞɟɧɢɹ�
�±�� ɥɟɬ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɬɢɬɪɚ�
ɤɨɦɩɥɢɦɟɧɬɚ��ɫɨɞɟɪɠɚɧɢɹ�Ɍ��ɢ�ȼ�ɥɢɦɮɨɰɢɬɨɜ��ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�Ⱥ��
Ɇ��*� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɧɟ� ɨɬɥɢɱɚɥɢɫɶ� ɨɬ� ɧɨɪɦɚɥɶɧɵɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ� ɨ� ɡɚɦɟɳɟɧɢɢ� ɮɭɧɤɰɢɢ�
ɫɟɥɟɡɟɧɤɢ� ɨɛɪɚɡɨɜɚɜɲɢɦɢɫɹ� ɫɩɥɟɧɨɢɞɚɦɢ�� ɉɪɢ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɨɫɥɟ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɫɟɥɟɡɟɧɨɱɧɨɣ� ɬɤɚɧɢ�
ɭ� �� ɛɨɥɶɧɵɯ� ɨɬɦɟɱɟɧɨ� ɭɜɟɥɢɱɟɧɢɟ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ�� ȼɵɜɨɞɵ��
Ⱥɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɫɟɥɟɡɟɧɨɱɧɨɣ� ɬɤɚɧɢ� ɜ� ɛɨɥɶɲɨɣ� ɫɚɥɶɧɢɤ� ɩɨɫɥɟ�
ɫɩɥɟɧɷɤɬɨɦɢɢ�ɩɨ�ɩɨɜɨɞɭ�ɟɟ�ɬɪɚɜɦɵ�ɹɜɥɹɟɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�
ɩɪɨɮɢɥɚɤɬɢɤɢ�ɩɨɫɬɫɩɥɟɧɷɤɬɨɦɢɱɟɫɤɨɝɨ�ɝɢɩɨɫɩɥɟɧɢɡɦɚ�ɢ�ɧɚɪɭɲɟɧɢɣ�
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ�ɪɟɚɤɬɢɜɧɨɫɬɢ�
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6HPH\�6WDWH�0HGLFDO�$FDGHP\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��5HSRUWV�RQ�VXEVWLWXWLRQ�RI�UHPRYHG�VSOHHQ�DXWRJUDIW�WLVVXH�WR�
LWV�OHVVHU�SHULWRQHDO�FDYLW\��ERZHO�PHVHQWHU\��WR�WKH�PXVFOHV�RI�WKH�DQWHULRU�
DEGRPLQDO� ZDOO� DQG� UHWURSHULWRQHDO� VSDFH� ZHUH� JLYHQ� LQ� WKH� OLWHUDWXUH�
�7LNKRPLURY� 9�'��� 2UORY� 0�1�� HW� DO�� ������� +RZHYHU�� LQ� WKRVH� SDSHUV�
WKHUH�LV�QR�GDWD�RQ�WKH�IXQFWLRQDO�DFWLYLW\�RI�DXWR�WUDQVSODQWHG�VSOHHQ��$LP��
7R�VWXG\�WKH�IXQFWLRQDO�VWDWH�RI�DXWR�WUDQVSODQWHG�VSOHQLF�WLVVXH�RI�VSOHHQ�
ZLWK�LWV�WUDXPDWLF�LQMXULHV�LQ�FKLOGUHQ��0DWHULDOV�DQG�PHWKRGV��0RQLWRULQJ�
RI����FKLOGUHQ�RI�WKH�DJH�IURP���WR����\HDUV�ROG�ZLWK�GLDJQRVLV�³&ORVHG�
LQMXULHV�RI�WKH�VSOHHQ´�RQ�WKH�EDVH�RI�FKLOGUHQ¶V�VXUJLFDO�GHSDUWPHQW�RI�0&�
6HPH\� 6WDWH�0HGLFDO� 8QLYHUVLW\�� )ROORZLQJ�PHWKRGV�� WKH�PLFURPHWKRG�
RI� UHDFWLRQ� RI� EODVW� WUDQVIRUPDWLRQ� RI� O\PSKRF\WHV� �%75� WHVW�� ZLWK�
SK\WRKHPDJJOXWLQLQ��3+$��RQ�,��%DFKX�DQG�FRDXWKRU�RQ�PRGL¿FDWLRQ�RI�
0�3��*ULJRUHYD��������� WKH� OHYHO�RI� LPPXQRJOREXOLQ�$��*�DQG�0�LQ� WKH�
EORRG�VHUXP�0DQFKLQL� �������RQ� WKH�(�PRGL¿FDWLRQ�RI�&KHUQHKYRVWRYD�
HW� DO�� �������� WKH� SKDJRF\WLF� DFWLYLW\� RI� OHXNRF\WHV� 9�0�� %HUPDQ� DQG�
6�0�� 6ODYVND� ������� ZLWK� WKH� FRXQWLQJ� RI� SKDJRF\WLF� �3)��� SKDJRF\WLF�
LQGH[� �3,�� DQG� FRPSOHWHG� SKDJRF\WRVLV� LQGH[� �SLORW� SODQW��� 5HVXOWV��
6XUJHU\� RI� VSOHQHFWRP\� ZDV� PDGH� RQ� ��� SDWLHQWV�� WKH� DXWRJUDIW� ZDV�
PDGH� RQ� �� RQHV�� LQ� WZR� FDVHV� WKH� VXUIDFH� UXSWXUHV� VSOHHQ� VXWXULQJ�ZDV�
GRQH�� $XWRWUDQVSODQWDWLRQ� RI� VSOHQLF� WLVVXH� ZDV� SHUIRUPHG� DV� IROORZV��
GHFDSVXODWHG� VSOHHQ� IUDJPHQW� RI� WKH� FXELF� IRUP�ZLWK� D� SDUW\� RI� ��PP��
WUHDWHG�ZLWK�ZDUP�VDOLQH� LPSODQWHG� LQ� WKH�RPHQWXP����FP�RI� WUDQVYHUVH�
FRORQ�QHDU� WKH� OHIW� FRUQHU��/RQJ�WHUP� UHVXOWV�ZHUH� VWXGLHG� LQ� WKH�SHULRG�
IURP���XS�WR���\HDUV�DIWHU�VSOHQHFWRP\�VXUJHU\�RQ����SDWLHQWV�DQG�RQ���RQHV�
ZLWK�VSOHQHFWRP\�DQG�DXWRORJRXV�VSOHHQ�WLVVXHV��$PRQJ�WKH�FRPSDULVRQ�
JURXS� RI� SDWLHQWV� ODWH� DIWHU� VXUJHU\�� RQO\� WZR� SDWLHQWV� GLG� QRW� FRPSODLQ�
DW� DOO��7KH� UHVW� ��� FKLOGUHQ� KDG� YDULRXV� FRPSODLQWV� FDQ� EH� DWWULEXWHG� WR�
PDQLIHVWDWLRQV�RI�³SRVWVSOHQHFWRP\�K\SRVSOHQLVP´�V\PSWRP�GHVFULEHG�E\�
0�0��5R]KLQVND\D��,PPXQRORJLF�VWXG\�UHYHDOHG�D�VLJQL¿FDQW�GHFUHDVH�LQ�
VHUXP� FRQFHQWUDWLRQV� RI� LPPXQRJOREXOLQV�$��0��*�±� UHGXFWLRQ� LQ� ERWK�
DEVROXWH�QXPEHU�RI�7��DQG�%�O\PSKRF\WHV��/DUJHO\�UHGXFHG�UHVSRQVH�UDWHV�
RI� EODVW� WUDQVIRUPDWLRQ� RI� O\PSKRF\WHV� �%75� WHVW��� SKDJRF\WLF� DFWLYLW\�
RI� OHXNRF\WHV� �)$/��� SKDJRF\WLF� �3)��� SKDJRF\WLF� LQGH[� �3,��� FRPSDUHG�
ZLWK�KHDOWK\�FKLOGUHQ��,Q�WKH�H[SHULPHQWDO�JURXS��ZKHUH�WKLV�WHFKQLTXH�RI�
DXWRWUDQVSODQWDWLRQ�VSOHQLF�WLVVXH�PDGH�LQ���FDVHV�RI�IRUFHG�VSOHQHFWRP\�
GXH�WR�WUDXPD�ERG\��7KH�SRVWRSHUDWLYH�SHULRG�ZDV�XQHYHQWIXO��1RQH�RI�WKHP�
KDYH�EHHQ� LGHQWL¿HG� WKH� V\QGURPH�RI� ³SRVWVSOHQHFWRP\�K\SRVSOHQLVP´��
+RZHOO±-ROO\�ERGLHV�ZHUH�QRW�GHWHUPLQHG�LQ�UHG�EORRG�FHOOV��WKHUH�ZDV�D�
QRUPDO�SODWHOHW�FRXQW��ZKLFK�LV�DQ�LPSRUWDQW�SDUDPHWHU�RI�WKH�IXQFWLRQDO�
VWDWH�RI�UHLPSODQW�VSOHHQ��2XU�FOLQLFDO�PRQLWRULQJ�FRQ¿UPV�WKH�UHGXFWLRQ�
RI�LQIHFWLRXV�FRPSOLFDWLRQV��6R��IURP���SDWLHQWV�ZLWK�VSOHQLF�LQMXU\�ZKR�
KDG� D� VSOHQHFWRP\� ZLWK� DXWRORJRXV� VSOHQLF� WLVVXH� LQIHFWLRXV� GLVHDVHV�
RFFXUUHG� LQ�RQO\�RQH�FDVH��ZLWKLQ��±��\HDUV�� ,QYHVWLJDWLRQ�RI�SHULSKHUDO�
EORRG�WLWHU�GHWHUPLQDWLRQ�FRPSOLPHQW�WKH�FRQWHQW�RI�7��DQG�%�O\PSKRF\WHV�
LPPXQRJOREXOLQ� $�� 0�� *� GLG� QRW� GLIIHU� IURP� QRUPDO� YDOXHV� LQ� WKH�
SRVWRSHUDWLYH�SHULRG��LQGLFDWLQJ�WKDW�WKH�UHSODFHPHQW�RI�WKH�VSOHHQ�IRUPHG�
VSOHQRLGV�� :KLOH� XOWUDVRXQGV� VWXG\� DIWHU� DXWRWUDQVSODQWDWLRQ� RI� VSOHQLF�
WLVVXH��DQ�LQFUHDVH�RI�WKH�DXWRJUDIW�ZDV�QRWLFHG�RQ���SDWLHQWV��&RQFOXVLRQ��
$XWRWUDQVSODQWDWLRQ�RI�VSOHQLF�WLVVXH�LQ�WKH�RPHQWXP�DIWHU�WKH�VSOHQHFWRP\�
DERXW� LWV� LQMXU\� LV� D� SURPLVLQJ�PHWKRG� RI� SUHYHQWLQJ� ³SRVWVSOHQHFWRP\�
K\SRVSOHQLVP´�DQG�YLRODWLRQV�RI�LPPXQRORJLFDO�UHDFWLYLW\�

ȾɂȺȽɇɈɋɌɂɄȺ�ɂ�Ʌȿɑȿɇɂȿ�ȺɏȺɅȺɁɂɂ�ɉɂɓȿȼɈȾȺ�ɍ�
ȾȿɌȿɃ
Ɋ�Ⱥ��ɋɚɪɚɥɢɞɡɟ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɂ�Ȼ��Ɇɢɬɭɩɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɯɚɥɚɡɢɹ� ɩɢɳɟɜɨɞɚ� ±� ɪɟɞɤɚɹ� ɩɚɬɨɥɨɝɢɹ�� ɨɫɨɛɟɧɧɨ�
ɫɪɟɞɢ� ɞɟɬɟɣ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɧɟɬ� ɟɞɢɧɨɣ� ɬɚɤɬɢɤɢ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɢ� ɥɟɱɟɧɢɹ� ɚɯɚɥɚɡɢɢ� ɩɢɳɟɜɨɞɚ�� ɱɟɦ� ɢ� ɨɛɭɫɥɨɜɥɟɧɚ� ɚɤɬɭɚɥɶɧɨɫɬɶ�
ɞɚɧɧɨɣ� ɬɟɦɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɯɚɥɚɡɢɟɣ� ɩɢɳɟɜɨɞɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ɋ� ����� ɩɨ�
�����ɝ��ɜ�ȾȽɄȻ�ʋ����ɢɦ��ɇ�Ɏ��Ɏɢɥɚɬɨɜɚ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɥɟɱɟɧɢɢ����
ɞɟɬɟɣ� ɫ� ɚɯɚɥɚɡɢɟɣ� ɩɢɳɟɜɨɞɚ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ��� ��±����
ɥɟɬ��Ɉɫɧɨɜɧɵɟ�ɠɚɥɨɛɵ��ɪɜɨɬɚ��Q �����ɞɢɫɮɚɝɢɹ��Q �����ɤɚɲɟɥɶ��Q ����
Ʉɨɦɩɥɟɤɫɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɚɥɨ�� ɪɟɧɬɝɟɧɨɝɪɚɮɢɸ� ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ��ɪɟɧɬɝɟɧɨɫɤɨɩɢɸ�ɩɢɳɟɜɨɞɚ�ɫ�ɛɚɪɢɟɦ��ɎɗȽȾɋ��ɍɁɂ��ɜ�ɪɹɞɟ�
ɫɥɭɱɚɟɜ� ɄɌ�� Ɉɫɧɨɜɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɛɵɥɚ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ�
ɤɚɪɞɢɨɦɢɨɬɨɦɢɹ� ɫ� ɝɚɫɬɪɨɩɟɤɫɢɟɣ�� ɉɪɢ� ɷɬɨɦ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɹɬɶ�
ɬɪɨɚɤɚɪɨɜ��Ʌɢɧɢɸ�ɦɢɨɬɨɦɢɢ�ɮɨɪɦɢɪɨɜɚɥɢ�ɧɚ���ɫɦ�ɜɵɲɟ�ɢ�ɧɚ���ɫɦ�
ɧɢɠɟ�ɩɢɳɟɜɨɞɧɨ�ɠɟɥɭɞɨɱɧɨɝɨ�ɩɟɪɟɯɨɞɚ��ɋɥɢɡɢɫɬɭɸ�ɨɫɜɨɛɨɠɞɚɥɢ�ɧɚ�
����ɨɤɪɭɠɧɨɫɬɢ�ɩɢɳɟɜɨɞɚ��Ⱦɧɨ�ɠɟɥɭɞɤɚ�ɮɢɤɫɢɪɨɜɚɥɢ�ɤ�ɤɪɚɹɦ�ɥɢɧɢɢ�
ɦɢɨɬɨɦɢɢ��ɒɜɵ� ɮɨɪɦɢɪɨɜɚɥɢ� ɷɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɨ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɫɟ�
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ɞɟɬɢ�ɜɵɩɢɫɚɧɵ�ɜ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɨɩɟɪɚɰɢɢ�ɫɨɫɬɚɜɢɥɚ�������ɦɢɧ��ɗɧɬɟɪɚɥɶɧɭɸ�ɧɚɝɪɭɡɤɭ�ɧɚɱɢɧɚɥɢ�ɧɚ�
��ɟ�ɫɭɬɤɢ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɫɨɫɬɚɜɢɥɚ�ɜ�ɫɪɟɞɧɟɦ�
�� ɫɭɬ�� Ɋɟɰɢɞɢɜ� ɡɚɛɨɥɟɜɚɧɢɹ� ɧɚɛɥɸɞɚɥɢ� ɭ� �� ɞɟɬɟɣ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ�
ɜɵɩɨɥɧɟɧɚ� ɤɚɪɞɢɨɞɢɥɚɬɚɰɢɹ� ɢ� ɛɭɠɢɪɨɜɚɧɢɟ�� ȼɩɨɫɥɟɞɫɬɜɢɢ� ɜ� ɞɜɭɯ�
ɫɥɭɱɚɹɯ�ɩɨɬɪɟɛɨɜɚɥɚɫɶ�ɩɨɜɬɨɪɧɚɹ�ɤɚɪɞɢɨɦɢɨɬɨɦɢɹ�ɫ�ɝɚɫɬɪɨɩɟɤɫɢɟɣ��
ȼɵɜɨɞɵ�� ɉɪɢ� ɥɟɱɟɧɢɢ� ɚɯɚɥɚɡɢɢ� ɩɢɳɟɜɨɞɚ� ɭ� ɞɟɬɟɣ� ɨɩɬɢɦɚɥɶɧɵɦ�
ɹɜɥɹɟɬɫɹ� ɩɪɢɜɟɞɟɧɧɵɣ� ɜɵɲɟ� ɤɨɦɩɥɟɤɫ� ɞɢɚɝɧɨɫɬɢɤɢ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ�ɤɚɪɞɢɨɦɢɨɬɨɦɢɟɣ��ɞɨɩɨɥɧɟɧɧɨɣ�ɝɚɫɬɪɨɩɟɤɫɢɟɣ�

',$*126,6� $1'� 75($70(17� 2)� $&+$/$6,$� 2)� 7+(�
(623+$*86�,1�&+,/'5(1
5�$��6DUDOLG]H
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��=�%��0LWXSRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��$FKDODVLD� RI� WKH� HVRSKDJXV� LV� D� UDUH� SDWKRORJ\�� HVSHFLDOO\�
DPRQJ� FKLOGUHQ��$W� WKH�PRPHQW�� WKHUH� LV� QR� VLQJOH� WDFWLF� GLDJQRVLV� DQG�
WUHDWPHQW�RI�DFKDODVLD�RI�WKH�HVRSKDJXV��WKDW¶V�ZK\�WKLV�WRSLF�LV�UHOHYDQW��
$LP��7R�LPSURYH�WKH�RXWFRPH�RI�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�DFKDODVLD�
RI�WKH�VWRPDFK��0DWHULDOV�DQG�PHWKRGV�����FKLOGUHQ�KDYH�EHHQ�WUHDWHG�LQ�
&KLOGUHQ¶V�0XQLFLSDO� &OLQLFDO� +RVSLWDO�ʋ� ��� VLQFH� ����� WR� ������ 7KH�
PHDQ� DJH� ZDV� ��� ��±��� \HDUV� ROG��� 0DLQ� FRPSODLQWV� ZHUH�� YRPLWLQJ�
������ G\VSKDJLD� ������ FRXJK� ����� 7KH� FRPSOHWH� SK\VLFDO� H[DPLQDWLRQ�
LQFOXGHG�� DEGRPLQDO� UDGLRJUDSK\��5�VFRS\� RI� WKH� VWRPDFK�ZLWK� EDULXP��
HQGRVFRS\�� XOWUDVRXQG�� LQ� VRPH� FDVHV� &7�� 7KH� PDLQ� WUHDWPHQW� ZDV�
ODSDURVFRSLF� FDUGLRP\RWRP\� ZLWK� JDVWURSH[\�� +HUHZLWK�� ¿YH� WURFDUV�
ZHUH�XVHG��0\RWRP\�OLQHV�ZHUH�IRUPHG���FP�DERYH�DQG���FP�EHORZ�WKH�
JDVWURHVRSKDJHDO�MXQFWLRQ��0XFRVDV�ZHUH�IUHHG�RQ�KDOI�WKH�FLUFXPIHUHQFH�
RI� WKH� VWRPDFKV�� 7KH� IXQGXVHV� RI� VWRPDFKV�ZHUH� ¿[HG� DW� WKH� HGJHV� RI�
P\RWRP\�OLQHV��6HDPV�ZHUH�IRUPHG�H[WUDFRUSRUHDO\��5HVXOWV��$OO�FKLOGUHQ�
ZHUH�GLVFKDUJHG�LQ�D�VDWLVIDFWRU\�FRQGLWLRQ��7KH�VXUJHU\�WRRN�������PLQ��
(QWHUDO�ORDG�ZDV�LQLWLDWHG�RQ�GD\����7KH�GXUDWLRQ�RI�KRVSLWDOL]DWLRQ�ZDV���
GD\V�RQ�WKH�DYHUDJH��)RXU�FKLOGUHQ�UHODSVHG��WKDW¶V�ZK\�FDUGLRGLRVLV�DQG�
SURELQJ�ZHUH�SHUIRUPHG��$V�D�UHVXOW� WZR�FDVHV�UHTXLUHG� WKH�RYHUODSSLQJ�
RI�FDUGLRP\RWRP\�ZLWK�JDVWURSH[\��&RQFOXVLRQ��7KH�FRPSOH[�GLDJQRVWLFV�
LQ� FRQMXQFWLRQ� ZLWK� ODSDURVFRSLF� FDUGLRP\RWRP\� VXSSOHPHQWHG� ZLWK�
JDVWURSH[\�LV�RSWLPDO�LQ�WKH�WUHDWPHQW�RI�DFKDODVLD�RI�FKLOGUHQ¶V�VWRPDFKV�

ȾȿɄɈɆɉɊȿɋɋɂȼɇȺə�ɌɊȿɉȺɇȺɐɂə�ɑȿɊȿɉȺ�ɍ�ȾȿɌȿɃ
Ⱥ�Ⱥ��ɉɟɬɪɨɫɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɐɚɩ
ɍɪɚɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȿɤɚɬɟɪɢɧɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɑɟɪɟɩɧɨ�ɦɨɡɝɨɜɚɹ�ɬɪɚɜɦɚ� �ɑɆɌ��ɹɜɥɹɟɬɫɹ�ɩɪɢɱɢɧɨɣ�����
ɫɦɟɪɬɧɵɯ� ɫɥɭɱɚɟɜ� ɨɬ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɬɪɚɜɦ� ɭ� ɞɟɬɟɣ�� Ɂɧɚɱɢɬɟɥɶɧɵɟ�
ɪɟɡɢɞɭɚɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɭ�ɞɟɬɟɣ��ɩɟɪɟɧɟɫɲɢɯ�ɑɆɌ��ɢɦɟɸɬ�ɦɟɫɬɨ�ɜ���±
����ɫɥɭɱɚɟɜ��ɍ�ɩɨɫɬɪɚɞɚɜɲɢɯ�ɫ�ɬɹɠɟɥɨɣ�ɑɆɌ��ɤɨɬɨɪɚɹ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɛɭɪɧɨ�ɧɚɪɚɫɬɚɸɳɢɦ�ɨɬɟɤɨɦ�ɢ�ɞɢɫɥɨɤɚɰɢɟɣ�ɦɨɡɝɚ�� ɞɟɤɨɦɩɪɟɫɫɢɜɧɚɹ�
ɬɪɟɩɚɧɚɰɢɹ�ɱɟɪɟɩɚ�±�ɟɞɢɧɫɬɜɟɧɧɵɣ�ɦɟɬɨɞ�ɥɟɱɟɧɢɹ�ɢ�ɠɢɡɧɟɫɩɚɫɚɸɳɚɹ�
ɨɩɟɪɚɰɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɬɨɱɧɢɬɶ�ɤɥɢɧɢɤɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ�
ɤɪɢɬɟɪɢɢ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɩɨɤɚɡɚɧɢɣ�ɤ�ɞɟɤɨɦɩɪɟɫFɢɜɧɨɣ�ɬɪɟɩɚɧɚɰɢɢ�
ɱɟɪɟɩɚ� ɩɪɢ� ɑɆɌ� ɭ� ɞɟɬɟɣ�� Ɉɰɟɧɢɬɶ� ɪɚɰɢɨɧɚɥɶɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ�
ɨɩɟɪɚɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞɜɟɪɝɧɭɬ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɦɭ�
ɚɧɚɥɢɡɭ�ɤɥɢɧɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�±�����ɪɟɛɟɧɤɚ�ɫ�ɭɲɢɛɚɦɢ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɩɪɨɯɨɞɢɜɲɢɟ� ɥɟɱɟɧɢɟ� ɜ� ����±����� ɝɝ�� ɋɬɪɭɤɬɭɪɚ� ɑɆɌ� ɩɨ�
ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɭɲɢɛɚ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɥɟɝɤɨɣ� ɫɬɟɩɟɧɢ� ±� ����
��������� ɫɪɟɞɧɟɣ� ±� ��� �������� ɢ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɢ� ±� ���� ��������
ɱɟɥɨɜɟɤ��ȼɨɡɪɚɫɬ�ɞɟɬɟɣ�±�ɨɬ���ɦɟɫ�ɞɨ����ɥɟɬ�ɜɤɥɸɱɢɬɟɥɶɧɨ��ȼ����ɫɥɭɱɚɹɯ�
ɑɆɌ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɢ� ɩɪɨɜɟɞɟɧ� ɦɨɧɢɬɨɪɢɧɝ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɩɭɬɟɦ� ɭɫɬɚɧɨɜɤɢ� ɢɧɬɪɚɩɚɪɟɧɯɢɦɚɬɨɡɧɨɝɨ� ɞɚɬɱɢɤɚ��
Ⱦɚɬɱɢɤ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ�
ɜɪɟɦɟɧɢ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɭɪɨɜɟɧɶ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɝɨ� ɞɚɜɥɟɧɢɹ��
ɪɚɫɫɱɢɬɚɬɶ� ɰɟɪɟɛɪɚɥɶɧɨɟ� ɩɟɪɮɭɡɢɨɧɧɨɟ� ɞɚɜɥɟɧɢɟ�� ɫɜɨɟɜɪɟɦɟɧɧɨ�
ɤɨɪɪɢɝɢɪɨɜɚɬɶ�ɤɨɧɫɟɪɜɚɬɢɜɧɭɸ�ɬɟɪɚɩɢɸ��ɧɟ�ɞɨɠɢɞɚɹɫɶ�ɤɥɢɧɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ� ɜɵɪɚɠɟɧɧɨɝɨ� ɨɬɟɤɚ� ɢ� ɜɤɥɢɧɟɧɢɟ� ɜɟɳɟɫɬɜɚ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɩɪɢ� ɫɬɨɣɤɨɣ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɫɜɨɟɜɪɟɦɟɧɧɨ�
ɧɚɱɚɬɶ�ɨɩɟɪɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�±�ɞɟɤɨɦɩɪɟɫɫɢɜɧɭɸ�ɬɪɟɩɚɧɚɰɢɸ�
ɱɟɪɟɩɚ�� ɉɪɚɜɢɥɚ� ɜɵɩɨɥɧɟɧɢɹ� ɞɟɤɨɦɩɪɟɫɫɢɜɧɨɣ� ɬɪɟɩɚɧɚɰɢɢ� ɱɟɪɟɩɚ��
��� ɛɨɥɶɲɨɣ� ɪɚɡɦɟɪ� ɤɨɫɬɧɨɝɨ� ɞɟɮɟɤɬɚ�� ��� ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ�
ɜɢɫɨɱɧɨɣ�ɤɨɫɬɢ�ɤ�ɨɫɧɨɜɚɧɢɸ�ɱɟɪɟɩɚ�����ɪɚɫɫɟɱɟɧɢɟ�ɬɜɟɪɞɨɣ�ɦɨɡɝɨɜɨɣ�
ɨɛɨɥɨɱɤɢ�ɩɨ�ɩɟɪɢɦɟɬɪɭ�ɤɨɫɬɧɨɝɨ�ɞɟɮɟɤɬɚ�����ɪɚɞɢɤɚɥɶɧɨɟ�ɭɞɚɥɟɧɢɟ�
ɨɱɚɝɚ� ɩɨɜɪɟɠɞɟɧɢɹ�� ��� ɫɜɨɛɨɞɧɚɹ� ɩɥɚɫɬɢɤɚ� ɬɜɟɪɞɨɣ� ɦɨɡɝɨɜɨɣ�

ɨɛɨɥɨɱɤɢ�� ɉɪɢ� ɞɟɤɨɦɩɪɟɫɫɢɜɧɨɣ� ɬɪɟɩɚɧɚɰɢɢ� ɱɟɪɟɩɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ�
ɨɛɴɟɦ� ɟɝɨ� ɩɨɥɨɫɬɢ� ɢ� ɤɨɦɩɥɚɣɧɫ� �ɩɨɞɚɬɥɢɜɨɫɬɶ� ɬɤɚɧɟɣ��� ɫɧɢɠɚɟɬɫɹ�
ɜɧɭɬɪɢɱɟɪɟɩɧɨɟ� ɞɚɜɥɟɧɢɟ�� ɩɨɜɵɲɚɸɬɫɹ� ɰɟɧɬɪɚɥɶɧɨɟ� ɩɟɪɮɭɡɢɨɧɧɨɟ�
ɞɚɜɥɟɧɢɟ�� ɭɪɨɜɟɧɶ� ɧɚɩɪɹɠɟɧɢɹ� Ɉ�� ɜ� ɬɤɚɧɹɯ� ɢ� ɦɨɡɝɨɜɨɣ� ɤɪɨɜɨɬɨɤ��
ɭɥɭɱɲɚɟɬɫɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�ɫɨɫɬɨɹɧɢɢ�ɜɟɳɟɫɬɜɚ�ɦɨɡɝɚ��Ɋɟɡɭɥɶɬɚɬɵ��
ɉɚɰɢɟɧɬɚɦ� ɜɵɩɨɥɧɹɥɢ� ɪɚɡɥɢɱɧɵɟ� ɨɩɟɪɚɰɢɢ�� ɪɟɡɟɤɰɢɨɧɧɵɟ� ����� ɢ�
ɤɨɫɬɧɨ�ɩɥɚɫɬɢɱɟɫɤɢɟ�������ɞɟɤɨɦɩɪɟɫɫɢɜɧɵɟ������ɬɪɟɩɚɧɚɰɢɢ�ɱɟɪɟɩɚ��
ɪɟɩɨɡɢɰɢɢ�ɜɞɚɜɥɟɧɧɵɯ�ɩɟɪɟɥɨɦɨɜ�ɱɟɪɟɩɚ�������ɉɪɢ�ɭɪɨɜɧɟ�ɫɨɡɧɚɧɢɹ�
ɩɨ� ɲɤɚɥɟ� ɤɨɦɵ� Ƚɥɚɡɝɨ� ɜ� �� ɛɚɥɥɨɜ� ɢ� ɦɟɧɟɟ� ɭ� ��� ɞɟɬɟɣ� ɜɨɡɧɢɤɥɢ�
ɩɨɤɚɡɚɧɢɹ� ɞɥɹ� ɭɫɬɚɧɨɜɤɢ� ɞɚɬɱɢɤɨɜ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɝɨ� ɞɚɜɥɟɧɢɹ��
ȼ� ɯɨɞɟ� ɩɪɨɜɨɞɢɦɨɣ� ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɨɬɦɟɱɚɥɢ� ɫɬɨɣɤɭɸ�
ɜɧɭɬɪɢɱɟɪɟɩɧɭɸ� ɝɢɩɟɪɬɟɧɡɢɸ� ɫ� ɬɟɧɞɟɧɰɢɟɣ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɭ� ���
������ɞɟɬɟɣ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɜɵɩɨɥɧɟɧɵ�ɨɩɟɪɚɰɢɢ����ɫɬɨɪɨɧɧɹɹ�ɧɢɡɤɚɹ�
ɩɨɞɜɢɫɨɱɧɚɹ� ɞɟɤɨɦɩɪɟɫɫɢɜɧɚɹ� ɬɪɟɩɚɧɚɰɢɹ� ����� ɝɟɦɢɤɪɚɧɢɷɤɬɨɦɢɹ�
����� Ʌɟɬɚɥɶɧɵɣ� ɢɫɯɨɞ� ±� ɭ� �� ɞɟɬɟɣ�� ɜ� ɜɟɝɟɬɚɬɢɜɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ±� ��
ɪɟɛɟɧɨɤ�� ȼɵɜɨɞɵ�� Ⱦɟɤɨɦɩɪɟɫɫɢɜɧɚɹ� ɬɪɟɩɚɧɚɰɢɹ� ɱɟɪɟɩɚ� ɭ� ɞɟɬɟɣ�
ɨɫɬɚɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ� ɷɥɟɦɟɧɬɨɦ� ɫɩɚɫɟɧɢɹ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɩɪɢ� ɟɝɨ�
ɨɬɟɤɟ��ɧɚɛɭɯɚɧɢɢ��ɉɨɤɚɡɚɧɢɹ�ɤ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɥɟɱɟɧɢɸ�ɨɩɪɟɞɟɥɹɸɬɫɹ�
ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɧɚ� ɄɌ�� ɢɦɢ� ɫɥɭɠɚɬ� ɩɪɢɡɧɚɤɢ� ɨɬɟɤɚ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɫɬɨɣɤɨɣ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɟɣ� ɛɨɥɟɟ� ��� ɦɦ� ɪɬ�ɫɬ���
ɪɟɡɢɫɬɟɧɬɧɨɣ�ɤ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɦɭ�ɥɟɱɟɧɢɸ�
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,QWURGXFWLRQ�� ,QGH[� WRWDO� PRUWDOLW\� LQ� FKLOGUHQ� LV� �±����� 7%,� DFFRXQWV�
IRU� ���� RI� GHDWKV� IURP� DOO� FDXVHV� RI� PHFKDQLFDO� LQMXU\� WR� FKLOGUHQ��
6LJQL¿FDQW� ULVNV� RI� UHVLGXDO� FKDQJHV� LQ� WKH� GHYHORSLQJ� QHUYRXV� V\VWHP�
KDYH���±����RI�FKLOGUHQ��,Q�SDWLHQWV�ZLWK�VHYHUH�WUDXPDWLF�EUDLQ�LQMXU\��
ZKLFK�LV�DFFRPSDQLHG�E\�UDSLGO\�SURJUHVVLYH�EUDLQ�HGHPD�DQG�GLVORFDWLRQ��
GHFRPSUHVVLYH� FUDQLRWRP\� LV� WKH� RQO\� PHWKRG� RI� WUHDWPHQW� DQG� OLIH�
VDYLQJ� RSHUDWLRQ��$LP�� 7R� FODULI\� WKH� FOLQLFDO� DQG� LQVWUXPHQWDO� FULWHULD�
WR� GHWHUPLQH� WKH� LQGLFDWLRQV� IRU� GHFRPSUHVVLYH� FUDQLRWRP\�ZLWK�7%,� LQ�
FKLOGUHQ��7R�DVVHVV�WKH�UDWLRQDOLW\�RI�WKH�RSHUDWLRQ��0DWHULDOV�DQG�PHWKRGV��
2YHU�WKH�����±�����SHULRG�VXEMHFWHG�WR�D�UHWURVSHFWLYH�DQDO\VLV�RI�FOLQLFDO�
PDWHULDO�±�����FKLOGUHQ�ZLWK�EUDLQ�FRQWXVLRQ��%&���6WUXFWXUH�7%,�VHYHULW\�
%&��PLOG�±��������������DYHUDJH�±������������DQG�VHYHUH�±��������������
&KLOGUHQ�DJH���PRQWKV� WR����\HDUV� LQFOXVLYH�� ,Q����FDVHV�RI�VHYHUH�7%,�
PRQLWRUHG�LQWUDFUDQLDO�SUHVVXUH��,&3��E\�VHWWLQJ�LQWUDSDUHQFK\PDO�VHQVRU��
,QWUDFUDQLDO�SUHVVXUH�VHQVRU�DOORZV�\RX� WR����� UHDO�WLPH�FRQWURO� WKH� OHYHO�
RI�LQWUDFUDQLDO�SUHVVXUH�����FDOFXODWH�WKH�FHUHEUDO�SHUIXVLRQ�SUHVVXUH�����LQ�
D� WLPHO\�PDQQHU� FRUUHFWHG� FRQVHUYDWLYH� WKHUDS\�ZLWKRXW�ZDLWLQJ� IRU� WKH�
FOLQLFDO� PDQLIHVWDWLRQV� RI� SURQRXQFHG� VZHOOLQJ� DQG� LPSDFWLRQ� RI� WKH�
EUDLQ�� ��� DW� UHVLVWDQW� LQWUDFUDQLDO� K\SHUWHQVLRQ� WLPHO\� VWDUW� RI� VXUJHU\� ±�
GHFRPSUHVVLYH�FUDQLRWRP\��7HUPV�SHUIRUPLQJ�GHFRPSUHVVLYH�FUDQLRWRP\��
��� ODUJH� VL]H�RI� WKH�ERQH�GHIHFW�� ��� DGGLWLRQDO� UHVHFWLRQ�RI� WKH� WHPSRUDO�
ERQH� WR� WKH�EDVH�RI� WKH� VNXOO����� WKH�GLVVHFWLRQ�RI� WKH�GXUD�PDWHU� DW� WKH�
SHULPHWHU�RI�WKH�ERQH�GHIHFW�����UDGLFDO�UHPRYDO�RI�WKH�OHVLRQ�IRFXV�����IUHH�
SODVWLF�GXUD�PDWHU��%HQH¿WV�GHFRPSUHVVLYH� FUDQLRWRP\����� LQFUHDVHV� WKH�
DPRXQW� RI� WKH� FUDQLDO� FDYLW\�� ��� UHGXFWLRQ� RI� WKH� LQWUDFUDQLDO� SUHVVXUH��
��� LQFUHDVLQJ� FRPSOLDQFH� RI� WKH� EUDLQ�� ��� LQFUHDVLQJ� FHQWUDO� SHUIXVLRQ�
SUHVVXUH�� ��� LQFUHDVLQJ� WKH� YROWDJH� OHYHO� RI� 2�� LQ� WKH� EUDLQ� WLVVXH��
��� LQFUHDVLQJ� FHUHEUDO� EORRG� ÀRZ�� ��� LPSURYLQJ� WKH� IXQFWLRQDO� VWDWH� RI�
WKH�EUDLQ�VXEVWDQFH��5HVXOWV��'LIIHUHQW�QDWXUH�RI�WKH�RSHUDWLRQV��UHVHFWLRQ�
FUDQLRWRP\� ������ RVWHRSODVWLF� FUDQLRWRP\� ������ GHFRPSUHVVLYH� ������
UHSRVLWLRQ�GHSUHVVHG�VNXOO�IUDFWXUHV�������$W�WKH�OHYHO�RI�FRQVFLRXVQHVV�RQ�
WKH�*ODVJRZ�FRPD�VFDOH�RI���SRLQWV�RU�OHVV�FRQVHUYDWLYH�LQLWLDO�WKHUDS\�LQ�
���FKLOGUHQ�GHPDQGHG�WKH�VHQVRUV�,&3��$V�SDUW�RI�WKH�RQJRLQJ�,7�UHVLVWDQW�
LQWUDFUDQLDO�K\SHUWHQVLRQ�ZDV�REVHUYHG�ZLWK�D�WHQGHQF\�WR�LQFUHDVH�LQ����
������FKLOGUHQ��LQ�FRQQHFWLRQ�ZLWK�ZKLFK�WKH�RSHUDWLRQ�SHUIRUPHG����VLGHG�
ORZ�VXEWHPSRUDO�GHFRPSUHVVLYH�WUHSDQDWLRQ������KHPLFUDQLRQHFWRP\������
)DWDO� RXWFRPH� LQ� �� ������ FKLOGUHQ�� LQ� D� YHJHWDWLYH� VWDWH� �� ����� FKLOG��
&RQFOXVLRQ�� 'HFRPSUHVVLYH� FUDQLRWRP\� LV� LQGLFDWHG� IRU� &7� VLJQV� RI�
FHUHEUDO� HGHPD�� LQWUDFUDQLDO� K\SHUWHQVLRQ� DW� WKH� FRXQWHU� IRU� PRUH� WKDQ�
���PP�+J�UHVLVWDQW�WR�FRQVHUYDWLYH�WUHDWPHQW�

ɏɂɊɍɊȽɂɑȿɋɄɈȿ� Ʌȿɑȿɇɂȿ� ɋɌȿɇɈɁɈȼ� ɌɊȺɏȿɂ� ɂ�
ȽɈɊɌȺɇɂ�ɍ�ȾȿɌȿɃ
Ⱦ�Ⱦ��ɉɚɜɥɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɘ��Ɋɚɡɭɦɨɜɫɤɢɣ��ɤ�ɦ�ɧ���
ɞɨɰ��ȼ�ȿ��Ɋɚɱɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ��ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɞɟɬɫɤɢɟ�ɯɢɪɭɪɝɢ�ɜɫɟ�ɱɚɳɟ�ɫɬɚɥɤɢɜɚɸɬɫɹ�
ɫ� ɩɪɨɛɥɟɦɨɣ� ɥɟɱɟɧɢɹ� ɫɬɟɧɨɡɨɜ� ɜɟɪɯɧɢɯ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ� ɭ�
ɞɟɬɟɣ�� ȼ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɪɚɧɧɟɣ� ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɣ�
ɢɫɤɭɫɫɬɜɟɧɧɨɣ� ɜɟɧɬɢɥɹɰɢɟɣ� ɥɟɝɤɢɯ� ɭ� ɞɟɬɟɣ� ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ� ɢɥɢ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɤɨɪɪɟɤɰɢɢ� ɩɨɪɨɤɨɜ� ɪɚɡɜɢɬɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɫɬɟɧɨɡɨɜ�ɜɟɪɯɧɢɯ�ɞɵɯɚɬɟɥɶɧɵɯ�ɩɭɬɟɣ�
ɭ� ɞɟɬɟɣ� ɦɥɚɞɲɟɝɨ� ɜɨɡɪɚɫɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɨɬɞɟɥɟɧɢɢ�
ɬɨɪɚɤɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ� ȾȽɄȻ� ʋ� ��� ɢɦ�� ɇ�Ɏ�� Ɏɢɥɚɬɨɜɚ� ɝ�� Ɇɨɫɤɜɵ�
ɜ� ����±����� ɝɝ�� ɩɪɨɯɨɞɢɥɢ� ɥɟɱɟɧɢɟ� ���� ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɢɚɝɧɨɡɚɦɢ�
©ɫɬɟɧɨɡ� ɬɪɚɯɟɢª� ɢ� ©ɫɬɟɧɨɡ� ɝɨɪɬɚɧɢª�� ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɥɹɥ�
ɨɬ���ɞɧɟɣ�ɞɨ����ɥɟɬ��ȼɫɟɝɨ�ɩɨ�ɩɨɜɨɞɭ�ɫɬɟɧɨɡɨɜ�ɜɟɪɯɧɢɯ�ɞɵɯɚɬɟɥɶɧɵɯ�
ɩɭɬɟɣ� ɜɵɩɨɥɧɟɧɨ� ���� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ�
ɩɟɪɢɨɞ�����±�����ɝɝ��ɜɵɩɨɥɧɟɧɨ����ɨɩɟɪɚɰɢɢ��ɜ�����±�����ɝɝ��±������
ɇɚɢɛɨɥɶɲɟɟ�ɱɢɫɥɨ�ɨɩɟɪɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɜɵɩɨɥɧɟɧɨ�ɭ�ɞɟɬɟɣ�ɞɨ�
��ɥɟɬ�±��������ȼ�ɜɨɡɪɚɫɬɟ��±��ɦɟɫ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ����ɞɟɬɟɣ��ɨɬ���ɦɟɫ�
ɞɨ���ɝɨɞɚ�±����ɪɟɛɟɧɨɤ��ɨɬ���ɝɨɞɚ�ɞɨ���ɥɟɬ�±����ɞɟɬɟɣ��ɋɪɟɞɢ�ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɜɵɩɨɥɧɹɟɦɵɦɢ�ɛɵɥɢ�ɩɥɚɫɬɢɤɚ�ɝɨɪɬɚɧɢ�
����ɨɩɟɪɚɰɢɣ���ɪɚɫɫɟɱɟɧɢɟ�ɫɨɫɭɞɢɫɬɨɝɨ�ɤɨɥɶɰɚ�����ɨɩɟɪɚɰɢɣ��ɢɡ�ɧɢɯ����
ɜɵɩɨɥɧɟɧɵ�ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɢ��ɢ�ɪɟɡɟɤɰɢɹ�ɢɡɦɟɧɟɧɧɨɝɨ�ɭɱɚɫɬɤɚ�ɬɪɚɯɟɢ�
����ɨɩɟɪɚɰɢɣ���Ʌɟɬɚɥɶɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ����������ɫɥɭɱɚɹ��ɍ������������
ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɟɧɵ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ�� ɞɵɯɚɬɟɥɶɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ������ɩɧɟɜɦɨɬɨɪɚɤɫ������ɯɢɥɨɬɨɪɚɤɫ������ɚɪɬɟɪɢɚɥɶɧɨɟ�
ɤɪɨɜɨɬɟɱɟɧɢɟ� ����� ɩɚɪɟɡ� ɝɨɥɨɫɨɜɵɯ� ɫɜɹɡɨɤ� ����� ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ�
ɚɞɟɤɜɚɬɧɨɝɨ�ɞɵɯɚɧɢɹ�ɱɟɪɟɡ�ɜɟɪɯɧɢɟ�ɞɵɯɚɬɟɥɶɧɵɟ�ɩɭɬɢ�ɞɨɫɬɢɝɧɭɬɨ�ɭ�
�������ȼɵɜɨɞɵ��Ɉɬɦɟɱɚɟɬɫɹ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɱɢɫɥɚ�ɛɨɥɶɧɵɯ�
ɫ�ɞɢɚɝɧɨɡɨɦ�©ɫɬɟɧɨɡ�ɬɪɚɯɟɢª�ɢ�©ɫɬɟɧɨɡ�ɝɨɪɬɚɧɢª�ɜ�ɨɫɧɨɜɧɨɦ�ɡɚ�ɫɱɟɬ�
ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɦɟɫ�ɞɨ���ɝɨɞɚ��ɉɪɨɜɟɞɟɧɢɟ�ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�
ɨɩɟɪɚɰɢɣ� ɜ� ɪɚɧɧɟɦ� ɜɨɡɪɚɫɬɟ� ɩɨɡɜɨɥɹɟɬ� ɢɡɛɟɠɚɬɶ� ɨɫɥɨɠɧɟɧɢɣ��
ɫɜɹɡɚɧɧɵɯ� ɫ� ɞɥɢɬɟɥɶɧɵɦ� ɧɨɲɟɧɢɟɦ� ɬɪɚɯɟɨɫɬɨɦɵ�� ɱɬɨ� ɩɨɜɵɲɚɟɬ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ�ɢ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ�
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,QWURGXFWLRQ��5HFHQWO\� SHGLDWULF� VXUJHRQV� KDYH�EHHQ� LQFUHDVLQJO\� IDFLQJ�
WKH� SUREOHP�RI� XSSHU� DLUZD\� VWHQRVLV� LQ� FKLOGUHQ��7KLV� LV� SULPDULO\� GXH�
WR� WKH� HDUO\� SURORQJHG� PHFKDQLFDO� OXQJ� YHQWLODWLRQ� RU� PDOIRUPDWLRQV��
$LP�� 7KH� DLP� RI� WKLV� ZRUN� LV� WR� LPSURYH� WKH� UHVXOWV� RI� WUHDWPHQW� RI�
XSSHU� DLUZD\� VWHQRVLV� DW� D� \RXQJHU� DJH��0DWHULDOV� DQG�PHWKRGV�� ,Q� WKH�
SHULRG�RI�����±���������SDWLHQWV�ZLWK�GLDJQRVHV�RI� ³WUDFKHDO� VWHQRVLV´�
DQG�³VWHQRVLV�RI�WKH�ODU\Q[´�ZHUH�EHLQJ�WUHDWHG�LQ�WKH�)LODWRY�&KLOGUHQ¶V�
+RVSLWDO��0RVFRZ��5XVVLD��$JH�RI�SDWLHQWV�UDQJHG�IURP���GD\V�WR����\HDUV�
ROG��7RWDOO\� WKHUH�ZHUH�SHUIRUPHG�����VXUJHULHV� IRU� WKH� WUHDWPHQW�RI� WKH�
XSSHU� DLUZD\� VWHQRVLV�� 5HVXOWV�� 7KHUH� ZHUH� SHUIRUPHG� ��� RSHUDWLRQV�
LQ�\HDUV�����±������ LQ�\HDUV�����±�����±�����RSHUDWLRQV��0RVW�RI� WKH�
VXUJLFDO� LQWHUYHQWLRQV� ZHUH� SHUIRUPHG� LQ� SDWLHQWV� RI� \RXQJ� DJH� JURXSV�
�IURP���WR���\HDUV�ROG�FKLOGUHQ��±��������8QGHU�WKH�DJH�RI���PRQWKV�WKHUH�
ZHUH�RSHUDWHG����FKLOGUHQ��DW�WKH�DJH�RI���PRQWKV�WR��\HDU�±����FKLOGUHQ�
DQG� DW� WKH� DJH� RI� �� \HDU� WR� �� \HDUV� ±� ��� FKLOGUHQ��7KH�PRVW� IUHTXHQWO\�
H[HFXWHG� VXUJLFDO� SURFHGXUHV� ZHUH� ODU\QJRSODVWLF� ���� RSHUDWLRQV���
GLVVHFWLRQ�RI�WKH�YDVFXODU�ULQJ�����RSHUDWLRQV�����RI�WKHP�ZHUH�SHUIRUPHG�
WKRUDFRVFRSLFDOO\��DQG�UHVHFWLRQ�RI�WKH�WUDFKHD�����RSHUDWLRQV���0RUWDOLW\�
UDWH�ZDV����������FDVHV��3RVWRSHUDWLYH�FRPSOLFDWLRQV�ZHUH�REVHUYHG�LQ����
�������� SDWLHQWV��$PRQJ� WKH� SRVWRSHUDWLYH� FRPSOLFDWLRQV� WKH� IROORZLQJ�
RQHV�ZHUH�UHJLVWHUHG��UHVSLUDWRU\�IDLOXUH����FDVHV���SQHXPRWKRUD[����FDVHV���
FK\ORWKRUD[����FDVHV���DUWHULDO�EOHHGLQJ����FDVH���DQG�SDUHVLV�RI�WKH�YRFDO�
FRUGV� ��� FDVH���7KH� UHFRYHULQJ�RI� DGHTXDWH�EUHDWKLQJ� WKURXJK� WKH�XSSHU�
DLUZD\�ZDV�DFKLHYHG�LQ��������&RQFOXVLRQ��&XUUHQWO\��WKHUH�LV�D�WHQGHQF\�
WR�LQFUHDVH�WKH�QXPEHU�RI�SDWLHQWV�ZLWK�GLDJQRVHV�³WUDFKHDO�VWHQRVLV´�DQG�
³VWHQRVLV�RI�WKH�ODU\Q[�´�PDLQO\�GXH�WR�FKLOGUHQ�DW�WKH�DJH�RI���PRQWKV�WR���
\HDU��5HFRQVWUXFWLYH�RSHUDWLRQV�DW�DQ�HDUO\�DJH�KHOS�WR�DYRLG�FRPSOLFDWLRQV�
DVVRFLDWHG�ZLWK�SURORQJHG�ZHDULQJ�D�WUDFKHRVWRP\�WXEH��ZKLFK�FHUWDLQO\�
LQFUHDVHV�WKH�HIIHFWLYHQHVV�RI�WKH�WUHDWPHQW�DQG�WKH�TXDOLW\�RI�SDWLHQWV¶�OLIH�

ɉɊɈȻɅȿɆɕ�ɎɍɇɄɐɂɈɇɂɊɈȼȺɇɂə�ȺɊɌȿɊɂɈȼȿɇɈɁɇɈɃ�
ɎɂɋɌɍɅɕ�ȼ�ɊȺɁɅɂɑɇɕȿ�ɉȿɊɂɈȾɕ�ȿȿ�
ɋɍɓȿɋɌȼɈȼȺɇɂə�ɍ�ȾȿɌȿɃ�ɋ�ɏɊɈɇɂɑȿɋɄɈɃ�
ɉɈɑȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ
Ʉ�ɇ��Ʉɜɟɣɫɢɫ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ȼ��ɒɚɯɢɧ
Ɋɨɫɫɢɣɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ�ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɛɟɫɩɟɱɟɧɢɟ� ɫɨɫɭɞɢɫɬɨɝɨ� ɞɨɫɬɭɩɚ� ɞɥɹ� ɞɥɢɬɟɥɶɧɨɝɨ�
ɝɟɦɨɞɢɚɥɢɡɚ�±�ɜɚɠɧɟɣɲɚɹ�ɩɪɨɛɥɟɦɚ�ɜɟɞɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɨɣ�
ɩɨɱɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ� �ɏɉɇ��� Ɂɨɥɨɬɵɦ�ɫɬɚɧɞɚɪɬɨɦ�ɞɥɹ�ɞɟɬɟɣ�
ɫ� ɏɉɇ� ɹɜɥɹɟɬɫɹ� ɫɨɫɭɞɢɫɬɵɣ� ɞɨɫɬɭɩ� ɫ� ɩɨɦɨɳɶɸ� ɚɪɬɟɪɢɨɜɟɧɨɡɧɨɣ�
ɮɢɫɬɭɥɵ� �ȺȼɎ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ȺȼɎ� ɭ� ɞɟɬɟɣ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ� ɩɨɱɟɱɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ȾȽɄȻ� ɋɜ�� ȼɥɚɞɢɦɢɪɚ�
ɝ�� Ɇɨɫɤɜɵ� ɜ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� ɜ� ɨɬɞɟɥɟɧɢɢ� ɝɟɦɨɞɢɚɥɢɡɚ�
ɧɚɯɨɞɢɥɢɫɶ� ��� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ɤɨɬɨɪɵɦ� ɛɵɥɢ�
ɜɵɩɨɥɧɟɧɵ� ɨɩɟɪɚɰɢɢ� ɩɨ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ȺȼɎ�� Ⱥɧɚɥɢɡ� ��� ɢɫɬɨɪɢɣ�
ɛɨɥɟɡɧɢ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɛɵɥɨ�ɜɵɩɨɥɧɟɧɨ����ɨɩɟɪɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��
ɢɡ� ɧɢɯ� ɜ� ��� ������ ɫɥɭɱɚɟ� ɨɫɭɳɟɫɬɜɥɟɧɨ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɩɟɪɜɢɱɧɨɣ�
ȺȼɎ�� ɚ� ɜ� ��� ������ ɫɥɭɱɚɹɯ� ±� ɟɟ� ɪɟɜɢɡɢɹ� ɢɥɢ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ��
Ⱦɥɹ� ɨɰɟɧɤɢ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ȺȼɎ� ɜ� ɨɬɞɚɥɟɧɧɨɦ� ɩɟɪɢɨɞɟ� ɦɵ�
ɪɚɫɫɦɚɬɪɢɜɚɥɢ� ɬɨɥɶɤɨ� ɬɟ� ɮɢɫɬɭɥɵ�� ɧɚɪɭɲɟɧɢɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�
ɤɨɬɨɪɵɯ�ɢɦɟɥɨ�ɦɟɫɬɨ�ɜ�ɞɚɧɧɵɣ�ɩɟɪɢɨɞ�ɜɪɟɦɟɧɢ��ɱɬɨ�ɩɪɨɢɡɨɲɥɨ�ɜ���
ɫɥɭɱɚɹɯ��Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɞɟɬɟɣ�ɫ�ɏɉɇ��ɧɭɠɞɚɸɳɢɯɫɹ�ɜ�ɩɪɨɝɪɚɦɦɧɨɦ�
ɝɟɦɨɞɢɚɥɢɡɟ�� ɫɪɟɞɧɢɣ� ɫɪɨɤ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɚɪɬɟɪɢɨɜɟɧɨɡɧɨɣ�
ɮɢɫɬɭɥɵ� ɫɨɫɬɚɜɢɥ� ����� ɦɟɫ�� Ɇɢɧɢɦɚɥɶɧɵɣ� ɫɪɨɤ� ±� �� ɦɟɫ��
Ɇɚɤɫɢɦɚɥɶɧɵɣ�ɫɪɨɤ�±����ɦɟɫ��ɇɚɪɭɲɟɧɢɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ȺȼɎ�
ɛɵɥɨ�ɫɜɹɡɚɧɨ�ɫ�ɬɪɨɦɛɨɡɨɦ�ɭ���ɞɟɬɟɣ�ɧɚ�ɮɨɧɟ�ɪɭɛɰɨɜɨɝɨ�ɫɬɟɧɨɡɚ�ɡɨɧɵ�
ɚɧɚɫɬɨɦɨɡɚ��ɭ�ɨɞɧɨɝɨ�ɪɟɛɟɧɤɚ�±�ɜ�ɫɜɹɡɢ�ɫ�ɛɨɥɶɲɢɦ�ɫɛɪɨɫɨɦ�ɤɪɨɜɢ�ɫ�
ɫɢɫɬɟɦɭ� ɝɥɭɛɨɤɢɯ� ɜɟɧ�� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ�
ɧɚɪɭɲɟɧɢɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ȺȼɎ� ɧɚ� ɪɚɧɧɢɯ� ɫɪɨɤɚɯ� ɫɜɹɡɚɧɨ� ɫ�
ɬɟɯɧɢɱɟɫɤɢɦɢ� ɩɨɝɪɟɲɧɨɫɬɹɦɢ� ɟɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ�� ɚ� ɧɚ� ɩɨɡɞɧɢɯ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ������ ±� ɫ� ɪɭɛɰɨɜɵɦ� ɫɬɟɧɨɡɢɪɨɜɚɧɢɟɦ� ɡɨɧɵ�
ɚɧɚɫɬɨɦɨɡɚ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��$�9��6KDNKLQ
5XVVLDQ�0HGLFDO�$FDGHP\�RI�3RVWJUDGXDWH�(GXFDWLRQ��0RVFRZ��5XVVLD

,QWURGXFWLRQ��3URYLVLRQ�RI�YDVFXODU�DFFHVV� IRU� ORQJ�WHUP�KHPRGLDO\VLV� LV�
WKH�PRVW�LPSRUWDQW�SUREOHP�RI�WKH�PDQDJHPHQW�RI�SDWLHQWV�ZLWK�FKURQLF�
UHQDO� IDLOXUH� �&5)���7KH�JROG�VWDQGDUG� IRU�FKLOGUHQ�ZLWK�FKURQLF�NLGQH\�
GLVHDVH� LV� D� YDVFXODU� DFFHVV�ZLWK� DUWHULR�YHQRXV� ¿VWXOD� �$9)���$LP��7R�
DVVHVV�WKH�HIIHFWLYHQHVV�RI�WKH�$9)�LQ�YDULRXV�SHULRGV�RI�LW¶V�IXQFWLRQLQJ�
DPRQJ�FKLOGUHQ�ZLWK�FKURQLF�UHQDO�LQVXI¿FLHQF\��0DWHULDOV�DQG�PHWKRGV��
,Q�6W��9ODGLPLU�FKLOGUHQ¶V�KRVSLWDO�LQ�WKH�SHULRG�IURP������WR������LQ�WKH�
'HSDUWPHQW�RI�KHPRGLDO\VLV�� WKHUH�ZHUH����FKLOGUHQ�DJHG���WR����\HDUV��
ZKR�XQGHUZHQW�RSHUDWLRQV�RQ� IRUPDWLRQ�RI� WKH�$9)��$QDO\VLV����RI� WKH�
UHFRUGV�VKRZHG�WKDW�WKHUH�ZHUH����VXUJLFDO�LQWHUYHQWLRQV�����������RI�WKH�
FDVHV�ZDUH�FRPSOHWHG�IRUPDWLRQ�RI�SULPDU\�$9)��DQG����������FDVHV�±�LWV�
UHYLVLRQ�RU�UHFRQVWUXFWLRQ��7R�HVWLPDWH�WKH�KHDOWK�RI�WKH�$9)�LQ�WKH�ORQJ�
WHUP�ZH�RQO\�FRQVLGHUHG�¿VWXOD��GLVUXSWLRQ�WKDW�RFFXUUHG�LQ�D�JLYHQ�WLPH�
SHULRG� WKDW� KDSSHQHG� LQ� �� FDVHV��5HVXOWV��$PRQJ� FKLOGUHQ�ZLWK� FKURQLF�
NLGQH\�IDLOXUH��DQG� WKH�QHHG\�� LQ� WKH�VRIWZDUH�KHPRGLDO\VLV�� WKH�DYHUDJH�
WHUP�RI�RSHUDWLRQ�RI�DUWHULR�YHQRXV�¿VWXOD�ZDV������PRQWKV��7KH�PLQLPXP�
SHULRG� LV� ��PRQWKV��7KH�PD[LPXP�RQH� ±� ���PRQWKV��'LVUXSWLRQ� RI� WKH�
$9)�ZDV�DVVRFLDWHG�ZLWK�WKURPERVLV�DPRQJ���FKLOGUHQ�RQ�WKH�EDFNJURXQG�
RI� FLFDWULFLDO� VWHQRVLV�RI� WKH� DQDVWRPRVLV� ]RQH�� RQH� FKLOG� LQ� D�GLVFKDUJH�
RI�EORRG�IURP�D�GHHS�YHLQ�V\VWHP��&RQFOXVLRQ��7KH�DQDO\VLV�VKRZHG�WKDW�
WKH�SRRU�IXQFWLRQLQJ�RI�WKH�$9)�LQ�WKH�HDUO\�VWDJHV�LV�FRQQHFWHG�WR�VRPH�
WHFKQLFDO�HUURUV�RI�LWV�IRUPDWLRQ��DQG�DW�WKH�ODWHU�VWDJHV�LQ�WKH�PDMRULW\�RI�
FDVHV�������±�ZLWK�FLFDWULFLDO�VWHQRVLV�DQDVWRPRVLV�]RQH�

ɗɇȾɈɋɄɈɉɂɑȿɋɄɂȿ� ɆȿɌɈȾɕ� Ʌȿɑȿɇɂə�
ɌɊɂɏɈȻȿɁɈȺɊɈȼ�ɍ�ȾȿɌȿɃ
ȿ�ȼ��Ʌɟɨɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɘ��ɋɨɤɨɥɨɜ
Ɋɨɫɫɢɣɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ�ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɍɪɢɯɨɛɟɡɨɚɪɵ��ɌȻ��ɠɟɥɭɞɤɚ�±�ɪɟɞɤɢɟ�ɢɧɨɪɨɞɧɵɟ�ɬɟɥɚ�ɀɄɌ�
ɢ� ɜɫɬɪɟɱɚɸɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦɢ�
ɨɬɤɥɨɧɟɧɢɹɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɬɪɢɯɨɛɟɡɨɚɪɨɜ� ɭ� ɞɟɬɟɣ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� ɜ� ȾȽɄȻ�
ɋɜ�� ȼɥɚɞɢɦɢɪɚ� ɢ� Ɍɭɲɢɧɫɤɨɣ� ɞɟɬɫɤɨɣ� ɛɨɥɶɧɢɰɟ� ɝ�� Ɇɨɫɤɜɵ� ɧɚ�
ɥɟɱɟɧɢɢ� ɧɚɯɨɞɢɥɢɫɶ� ��� ɞɟɜɨɱɟɤ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ� ɫ�
ɬɪɢɯɨɛɟɡɨɚɪɚɦɢ�ɠɟɥɭɞɤɚ� ɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� �� ɫɥɭɱɚɹɯ� ɩɪɢ� ɦɚɥɵɯ� ɢ� ɫɪɟɞɧɢɯ� ɪɚɡɦɟɪɚɯ� ɬɪɢɯɨɛɟɡɨɚɪɨɜ� ɢ� ɟɝɨ�
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ɪɵɯɥɨɣ� ɤɨɧɫɢɫɬɟɧɰɢɢ� ɜɵɩɨɥɧɹɥɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɟ� ɢɡɜɥɟɱɟɧɢɟ�
ɛɟɡɨɚɪɚ� ɦɟɬɨɞɨɦ� ɮɪɚɝɦɟɧɬɚɰɢɢ�� ɍ� �� ɞɟɬɟɣ� ɫ� ɌȻ� ɫɪɟɞɧɢɯ� ɪɚɡɦɟɪɨɜ�
ɢ� ɩɥɨɬɧɨɣ� ɤɨɧɫɢɫɬɟɧɰɢɢ� ɜɵɩɨɥɧɹɥɢ� ɭɞɚɥɟɧɢɟ� ɢɧɨɪɨɞɧɨɝɨ� ɬɟɥɚ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢ�� Ʌɚɩɚɪɨɫɤɨɩɢɸ� ɧɚɱɢɧɚɥɢ� ɫ� ɨɬɤɪɵɬɨɝɨ� ɜɜɟɞɟɧɢɹ�
ɩɨɞ�ɩɭɩɤɨɦ�ɬɪɨɚɤɚɪɚ�ɞɢɚɦɟɬɪɨɦ����ɦɦ�ɢ�ɨɩɬɢɤɢ��ɉɨɫɥɟ�ɧɚɥɨɠɟɧɢɹ�
ɤɚɪɛɨɤɫɢɩɟɪɢɬɨɧɟɭɦɚ� ɬɪɨɚɤɚɪɵ� ɞɢɚɦɟɬɪɨɦ� �� ɦɦ� ɜɜɨɞɢɥɢ� ɫɩɪɚɜɚ�
ɢ� ɫɥɟɜɚ� ɨɬ� ɩɭɩɤɚ�� ɬɪɨɚɤɚɪ� ɞɢɚɦɟɬɪɨɦ� �� ɦɦ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɜ�
ɷɩɢɝɚɫɬɪɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ��ɀɟɥɭɞɨɤ�ɩɪɨɲɢɜɚɥɢ�ɞɜɭɦɹ�ɮɢɤɫɢɪɭɸɳɢɦɢ�
ɲɜɚɦɢ��ɩɪɨɜɟɞɟɧɧɵɦɢ�ɱɟɪɟɡ�ɛɪɸɲɧɭɸ�ɫɬɟɧɤɭ��ɉɟɪɟɞɧɸɸ�ɫɬɟɧɤɭ�ɬɟɥɚ�
ɠɟɥɭɞɤɚ�ɫ�ɩɨɦɨɳɶɸ�ɷɥɟɤɬɪɨɤɚɭɬɟɪɧɨɝɨ�ɤɪɸɱɤɚ�ɩɨɩɟɪɟɱɧɨ�ɪɚɫɫɟɤɚɥɢ�
ɧɚ� ɞɥɢɧɭ� ���� ɫɦ�� ȼ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɱɟɪɟɡ� ɬɪɨɚɤɚɪ� ɞɢɚɦɟɬɪɨɦ�
���ɦɦ�ɜɜɨɞɢɥɢ�ɷɧɞɨɩɚɤɟɬ��ɑɟɪɟɡ�ɝɚɫɬɪɨɬɨɦɢɱɟɫɤɭɸ�ɪɚɧɭ�ɢɡ�ɩɪɨɫɜɟɬɚ�
ɠɟɥɭɞɤɚ� ɭɞɚɥɹɥɢ� ɌȻ� ɢ� ɩɨɝɪɭɠɚɥɢ� ɟɝɨ� ɜ� ɷɧɞɨɩɚɤɟɬ�� Ɋɚɧɭ� ɠɟɥɭɞɤɚ�
ɡɚɲɢɜɚɥɢ� ɢɧɬɪɚɤɨɪɩɨɪɚɥɶɧɵɦ� ɨɞɧɨɪɹɞɧɵɦ� ɧɟɩɪɟɪɵɜɧɵɦ� ɲɜɨɦ�
ɧɢɬɶɸ� ȼɢɤɪɢɥ� ����� ɗɧɞɨɩɚɤɟɬ� ɜɵɜɨɞɢɥɢ� ɧɚ� ɩɟɪɟɞɧɸɸ� ɛɪɸɲɧɭɸ�
ɫɬɟɧɤɭ� ɱɟɪɟɡ� ɪɚɫɲɢɪɟɧɧɨɟ� ɞɨ� �� ɫɦ� ɨɤɨɥɨɩɭɩɨɱɧɨɟ� ɬɪɨɚɤɚɪɧɨɟ�
ɨɬɜɟɪɫɬɢɟ�� ȼ� �� ɫɥɭɱɚɹɯ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɪɚɡɦɟɪɚɯ� ɛɟɡɨɚɪɨɜ� �ɛɨɥɟɟ� ����
ɠɟɥɭɞɤɚ�� ɢɧɨɪɨɞɧɵɟ� ɬɟɥɚ� ɭɞɚɥɹɥɢ� ɥɚɩɚɪɨɬɨɦɧɵɦ� ɞɨɫɬɭɩɨɦ�� ȼ� ��
ɫɥɭɱɚɟ�ɩɨɫɥɟ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɝɨ�ɭɞɚɥɟɧɢɹ�ɝɢɝɚɧɬɫɤɨɝɨ�ɌȻ�ɜ�ɪɚɧɧɟɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɪɚɡɜɢɥɫɹ� ɩɟɪɢɬɨɧɢɬ�� ɩɨɬɪɟɛɨɜɚɜɲɢɣ�
ɩɪɨɜɟɞɟɧɢɹ� ɩɨɜɬɨɪɧɨɣ� ɨɩɟɪɚɰɢɢ�� ȼɵɜɨɞɵ�� Ɍɪɢɯɨɛɟɡɨɚɪɵ� ɪɵɯɥɨɣ�
ɤɨɧɫɢɫɬɟɧɰɢɢ�� ɩɨɞɞɚɸɳɢɟɫɹ� ɮɪɚɝɦɟɧɬɚɰɢɢ�� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɭɞɚɥɹɬɶ�
ɜɧɭɬɪɢɩɪɨɫɜɟɬɧɵɦ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� Ɍɪɢɯɨɛɟɡɨɚɪɵ�
ɩɥɨɬɧɨɣ� ɤɨɧɫɢɫɬɟɧɰɢɢ�� ɧɟ� ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ� ɜ� ɧɢɠɟɥɟɠɚɳɢɟ�
ɨɬɞɟɥɵ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ�� ɦɨɝɭɬ� ɛɵɬɶ� ɭɞɚɥɟɧɵ� ɜ� ɯɨɞɟ�
ɥɚɩɚɪɨɫɤɨɩɢɢ��ɉɪɢ�ɝɢɝɚɧɬɫɤɢɯ�ɬɪɢɯɨɛɟɡɨɚɪɚɯ�ɩɨɤɚɡɚɧɚ�ɥɚɩɚɪɨɬɨɦɢɹ��
ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɚ�ɜ�ɦɢɧɢɢɧɜɚɡɢɜɧɨɦ�ɜɚɪɢɚɧɬɟ�
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(�9��/HRQRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��<X�<X��6RNRORY
5XVVLDQ�0HGLFDO�$FDGHP\�RI�3RVWJUDGXDWH�(GXFDWLRQ��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7ULFKREH]RDU�RI�WKH�VWRPDFK�DUH�UDUH�JDVWURLQWHVWLQDO�IRUHLJQ�
ERGLHV�DQG�DUH�IRXQG�PDLQO\�LQ�SDWLHQWV�ZLWK�LQWHOOHFWXDO�GLVDELOLWLHV��$LP��
7R� GHWHUPLQH� WKH� SRVVLELOLW\� RI� HQGRVFRSLF� WUHDWPHQWV� WULFKREH]RDU� LQ�
FKLOGUHQ��0DWHULDOV�DQG�PHWKRGV��%HWZHHQ������WR������LQ�6W��9ODGLPLU�
&KLOGUHQ¶V�0XQLFLSDO�&OLQLFDO�+RVSLWDO�DQG�0RVFRZ�7XVKLQR�&KLOGUHQ¶V�
+RVSLWDO� LQ�0RVFRZ� IRU� WUHDWPHQW� ZHUH� ��� JLUOV� ZLWK� WULFKREH]RDUV� RI�
VWRPDFK�DQG�GXRGHQXP�IURP���WR����\HDUV��5HVXOWV��,Q���FDVHV��VPDOO�DQG�
PHGLXP�VL]HV�DQG�IULDEOH�WULFKREH]RDU�FRQVLVWHQF\�SHUIRUPHG�HQGRVFRSLF�
H[WUDFWLRQ� EH]RDU� E\� IUDJPHQWDWLRQ�� ,Q� �� FKLOGUHQ� ZLWK� WULFKREH]RDUV�
PHGLXP�VL]HG�DQG� WKLFN�FRQVLVWHQF\�SHUIRUPHG� ODSDURVFRSLF� UHPRYDO�RI�
IRUHLJQ� ERG\�� /DSDURVFRS\� EHJDQ� ZLWK� WKH� LQWURGXFWLRQ� RI� RSHQ� EHORZ�
WKH� QDYHO� ��� PP� WURFDU� DQG� RSWLFV��$IWHU� DSSO\LQJ� FDUER[\SHULWRQHXP�
��PP�WURFDUV�LQWURGXFHG�ULJKW�DQG�OHIW�RI�WKH�QDYHO����PP�WURFDU�VHW�LQ�WKH�
HSLJDVWULF� UHJLRQ��6WRPDFK�SLHUFHG���¿[DWLRQ�VXWXUHV�GUDZQ� WKURXJK� WKH�
DEGRPLQDO�ZDOO��7KH� IURQW�ZDOO�RI� WKH�JDVWULF�ERG\�XVLQJ�HOHFWURFDXWHU\�
KRRN�LQFLVHG�WUDQVYHUVHO\�WR�WKH�OHQJWK�RI�����FP�LQ�WKH�DEGRPLQDO�FDYLW\�
WKURXJK�D�WURFDU�LQWURGXFHG�HQGREDJ�����PP��*DVWURVWRP\�ZRXQG�WKURXJK�
WKH� OXPHQ� RI� WKH� VWRPDFK�ZDV� UHPRYHG� DQG� LPPHUVHG� KLV� WULFKREH]RDU�
LQ� HQGREDJ�� 6WRPDFK� ZRXQG� ZDV� VXWXUHG� LQWUDFRUSRUHDO� VLQJOH� OD\HU�
FRQWLQXRXV�VXWXUH�9LFU\O������(QGREDJ�ZLWKGUDZQ�RQ�WKH�DQWHULRU�DEGRPLQDO�
ZDOO�WKURXJK�H[SDQGHG�WR���FP�XPELOLFDO�WURFDU�KROH��,Q���FDVHV�LQ�ODUJH�
VL]HV�EHR]DUV��PRUH�WKDQ�����RI�WKH�VWRPDFK���IRUHLJQ�ERGLHV�UHPRYHG�E\�
ODSDURWRP\�DFFHVV��,Q�RQH�FDVH�DIWHU�ODSDURVFRSLF�UHPRYDO�RI�JLDQW�7%�ZDV�
GHYHORSHG�SHULWRQLWLV� LQ� WKH� HDUO\� SRVW�RSHUDWLYH� SHULRG�� ,W�ZDV� UHTXLUHG�
UHRSHUDWLRQ�� &RQFOXVLRQ�� 7ULFKREH]RDUV� ORRVH� FRQVLVWHQF\�� PHDVXUDEOH�
IUDJPHQWDWLRQ��LW�LV�DGYLVDEOH�WR�UHPRYH�LQWUDOXPLQDO�HQGRVFRSLF�PHWKRG��
7ULFKREH]RDUV� GHQVH� FRQVLVWHQF\�� QRW� H[WHQGLQJ� LQWR� WKH� ORZHU� UHJLRQV�
RI� WKH� JDVWURLQWHVWLQDO� WUDFW�� FDQ� EH� UHPRYHG� GXULQJ� ODSDURVFRS\��:KHQ�
WKH�JLDQW� WULFKREH]RDUV� VKRZV� ODSDURWRP\��ZKLFK�FDQ�EH�SHUIRUPHG� LQ�D�
PLQLPDOO\�LQYDVLYH�RSWLRQ�

ȼɕɊȺɀȿɇɇɈɋɌɖ�ȾɂɋɉɅȺɁɂɂ�ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�
ɌɄȺɇɂ�ɍ�ȾȿɌȿɃ�ɋ�ȽɊɕɀȺɆɂ�ɉȿɊȿȾɇȿɃ�ȻɊɘɒɇɈɃ�
ɋɌȿɇɄɂ
Ⱦ�Ⱥ��Ⱥɥɟɤɫɚɧɞɪɨɜɚ��ɋ�ȼ��ɋɨɤɨɥɨɜ��Ʌ�ɋ��Ɇɚɡɟɩɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ɏ��Ȼɥɚɧɞɢɧɫɤɢɣ
əɪɨɫɥɚɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɢɡɤɚɹ�ɩɪɨɱɧɨɫɬɶ�ɮɚɫɰɢɣ�ɢ�ɚɩɨɧɟɜɪɨɡɨɜ�ɩɟɪɟɞɧɟɣ�ɛɪɸɲɧɨɣ�
ɫɬɟɧɤɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨɪɨɜ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�

ɜɟɧɬɪɚɥɶɧɵɯ� ɝɪɵɠ�� ɂɡɦɟɧɟɧɢɹ� ɜ� ɭɤɚɡɚɧɧɵɯ� ɫɬɪɭɤɬɭɪɚɯ� ɭ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɝɪɵɠɚɦɢ� ɪɚɡɥɢɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɨɞɧɨɬɢɩɧɵɦɢ� ɩɪɢɡɧɚɤɚɦɢ� ɞɟɡɨɪɝɚɧɢɡɚɰɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ��
ɩɪɨɹɜɥɹɸɳɟɣɫɹ� ɭɦɟɧɶɲɟɧɢɟɦ� ɱɢɫɥɚ� ɩɨɥɧɨɰɟɧɧɵɯ� ɜɨɥɨɤɨɧ� ɢ�
ɧɚɪɭɲɟɧɢɟɦ� ɢɯ� ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ� ɨɪɢɟɧɬɚɰɢɢ�� ɑɚɫɬɨɟ� ɫɨɱɟɬɚɧɢɟ�
ɝɪɵɠ� ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɜ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɢ�
ɤɨɬɨɪɵɯ�ɛɨɥɶɲɭɸ�ɪɨɥɶ�ɢɝɪɚɟɬ�ɫɢɫɬɟɦɧɚɹ�ɞɢɫɩɥɚɡɢɹ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�
ɬɤɚɧɢ��ɞɚɟɬ�ɨɫɧɨɜɚɧɢɹ�ɩɪɟɞɩɨɥɚɝɚɬɶ��ɱɬɨ�ɝɟɧɟɬɢɱɟɫɤɢ�ɨɛɭɫɥɨɜɥɟɧɧɵɟ�
ɧɚɪɭɲɟɧɢɹ�ɛɢɨɫɢɧɬɟɡɚ�ɢ�ɞɟɝɪɚɞɚɰɢɢ�ɤɨɥɥɚɝɟɧɚ�ɢɦɟɸɬ�ɫɭɳɟɫɬɜɟɧɧɨɟ�
ɡɧɚɱɟɧɢɟ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɞɟɮɟɤɬɨɜ� ɛɪɸɲɧɨɣ� ɫɬɟɧɤɢ��Ⱦɢɚɝɧɨɫɬɢɤɚ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɣ�ɞɢɫɩɥɚɡɢɢ�ɨɫɧɨɜɚɧɚ�ɧɚ�ɜɵɹɜɥɟɧɢɢ�ɭ�ɩɚɰɢɟɧɬɚ�
ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɦɚɪɤɟɪɨɜ� ɪɚɡɥɢɱɧɨɣ� ɡɧɚɱɢɦɨɫɬɢ�� ɫɨɱɟɬɚɧɢɟ�
ɤɨɬɨɪɵɯ� ɨɩɪɟɞɟɥɹɟɬ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɭ� ɧɟɝɨ� ɞɢɫɩɥɚɫɬɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ�� ȼɟɪɢɮɢɤɚɰɢɸ� ɞɚɧɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɸɬ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɵɯ�
ɨɛɪɚɡɨɜɚɧɢɣ� ɫ� ɬɢɩɢɪɨɜɚɧɢɟɦ� ɤɨɥɥɚɝɟɧɚ�� ɧɚ� ɨɩɪɟɞɟɥɟɧɢɢ� ɜ� ɤɪɨɜɢ� ɢ�
ɦɨɱɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɜɟɳɟɫɬɜ��ɨɛɪɚɡɭɸɳɢɯɫɹ�ɩɪɢ�ɪɚɫɩɚɞɟ�ɜɨɥɨɤɨɧ��ɜ�
ɱɚɫɬɧɨɫɬɢ�ɨɤɫɢɩɪɨɥɢɧɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɪɢɡɧɚɤɨɜ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɣ�
ɞɢɫɩɥɚɡɢɢ�ɭ�ɞɟɬɟɣ�ɫ�ɜɟɧɬɪɚɥɶɧɵɦɢ�ɝɪɵɠɚɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ��� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ���
����������ɥɟɬ�±���� ������ɦɚɥɶɱɢɤɨɜ�ɢ���� ������ɞɟɜɨɱɤɢ��ɍ����ɞɟɬɟɣ�
ɛɵɥɢ�ɜɟɧɬɪɚɥɶɧɵɟ�ɝɪɵɠɢ�ɪɚɡɥɢɱɧɨɣ�ɥɨɤɚɥɢɡɚɰɢɢ��ɩɚɯɨɜɵɟ�±����������
ɩɭɩɨɱɧɵɟ�±����������ɫɨɱɟɬɚɧɧɵɟ�±����������ɷɬɢɯ�ɩɚɰɢɟɧɬɨɜ�ɨɬɧɟɫɥɢ�ɤ�
ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ��Ɉɫɬɚɥɶɧɵɟ�ɞɟɬɢ��ɞɟɮɟɤɬɵ�ɛɪɸɲɧɨɣ�ɫɬɟɧɤɢ�ɭ�ɤɨɬɨɪɵɯ�
ɜɵɹɜɥɟɧɵ� ɧɟ� ɛɵɥɢ�� ɫɨɫɬɚɜɢɥɢ� ɝɪɭɩɩɭ� ɫɪɚɜɧɟɧɢɹ�� ɋɮɨɪɦɢɪɨɜɚɧɧɵɟ�
ɜɵɛɨɪɤɢ�ɛɵɥɢ�ɢɞɟɧɬɢɱɧɵ�ɩɨ�ɩɨɥɭ�ɢ�ɜɨɡɪɚɫɬɭ��S!�������ȼɵɹɜɥɟɧɧɵɟ�
ɮɟɧɨɬɢɩɢɱɟɫɤɢɟ�ɦɚɪɤɟɪɵ�ɤɨɥɥɚɝɟɧɨɜɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɨɰɟɧɢɜɚɥɢ�
ɩɨ�ɫɯɟɦɟ��ɪɚɡɪɚɛɨɬɚɧɧɨɣ�Ʌ�ɇ��Ⱥɛɛɚɤɭɦɨɜɨɣ���������ɞɟɥɚɹ�ɡɚɤɥɸɱɟɧɢɟ�
ɨ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ɍ� ɜɫɟɯ� ɞɟɬɟɣ�
ɩɪɨɜɨɞɢɥɢ� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɤɫɢɩɪɨɥɢɧɚ� ɜ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� ɩɨ� ɦɟɬɨɞɭ� ɉ�ɇ�� ɒɚɪɚɟɜɚ� �������� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɬɟɩɟɧɶ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɣ� ɞɢɫɩɥɚɡɢɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ�
�0H ���� /4 ���� 84 ���� ɛɵɥɚ� ɜɵɲɟ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ�
�0H ���� /4 ���� 84 ����� S������� ȼɵɪɚɠɟɧɧɚɹ� ɞɢɫɩɥɚɡɢɹ� ɛɵɥɚ�
ɜɵɹɜɥɟɧɚ� ɭ� �� ɢɡ� �� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɞɧɨɜɪɟɦɟɧɧɵɦ� ɧɚɥɢɱɢɟɦ� ɝɪɵɠ�
ɧɟɫɤɨɥɶɤɢɯ�ɥɨɤɚɥɢɡɚɰɢɣ��ɍ���ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɭɩɨɱɧɨɣ�ɝɪɵɠɟɣ�ɫɬɟɩɟɧɶ�
ɞɢɫɩɥɚɡɢɢ� ɛɵɥɚ� ɪɚɫɰɟɧɟɧɚ� ɤɚɤ� ɫɪɟɞɧɹɹ�� ɭ� �� ±� ɤɚɤ� ɜɵɪɚɠɟɧɧɚɹ��
ɉɪɢ� ɧɚɥɢɱɢɢ� ɬɨɥɶɤɨ� ɩɚɯɨɜɨɣ� ɝɪɵɠɢ� �� ɪɟɛɟɧɤɚ� ɢɦɟɥɢ� ɩɪɢɡɧɚɤɢ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɣ� ɞɢɫɩɥɚɡɢɢ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ�� �� ±� ɬɹɠɟɥɨɣ�� ɚ�
ɨɞɢɧ�±�ɥɟɝɤɨɣ��Ⱦɨɫɬɨɜɟɪɧɨɣ�ɜɡɚɢɦɨɫɜɹɡɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɞɢɫɩɥɚɡɢɢ�ɫ�
ɩɨɥɨɦ�ɢ�ɜɨɡɪɚɫɬɨɦ�ɞɟɬɟɣ�ɧɟ�ɜɵɹɜɥɟɧɨ��S!�������ɋɪɟɞɧɹɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɫɜɨɛɨɞɧɨɝɨ�ɨɤɫɢɩɪɨɥɢɧɚ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɩɚɰɢɟɧɬɨɜ�ɢɡ�ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɵ� ���������� ɦɤɦɨɥɶ�ɦɥ�� ɩɪɟɜɵɲɚɥɚ� ɩɨɤɚɡɚɬɟɥɢ�� ɩɨɥɭɱɟɧɧɵɟ�
ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ���������� ɦɤɦɨɥɶ�ɦɥ��� S������� ɉɪɢ� ɷɬɨɦ� ɛɵɥɚ�
ɜɡɚɢɦɨɫɜɹɡɶ� ɭɪɨɜɧɹ� ɨɤɫɢɩɪɨɥɢɧɚ� ɫ� ɬɢɩɨɦ� ɢ� ɤɨɥɢɱɟɫɬɜɨɦ� ɝɪɵɠ�
�S������� U ����� ȼɵɜɨɞɵ�� Ȼɨɥɶɲɟɟ� ɱɢɫɥɨ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɦɚɪɤɟɪɨɜ�
ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɢɡ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�
ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɡɧɚɱɢɦɨɫɬɶ�ɫɢɫɬɟɦɧɨɣ�ɤɨɥɥɚɝɟɧɨɜɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɜ�
ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɜɟɧɬɪɚɥɶɧɵɯ� ɝɪɵɠ�ɭ� ɞɟɬɟɣ�� Ɋɚɡɥɢɱɢɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɫɜɨɛɨɞɧɨɝɨ� ɨɤɫɢɩɪɨɥɢɧɚ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ� ɩɨɞɬɜɟɪɠɞɚɸɬ�
ɛɨɥɶɲɭɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɪɚɫɩɚɞɚ�ɤɨɥɥɚɝɟɧɚ�ɭ�ɞɟɬɟɣ�ɫ�ɜɟɧɬɪɚɥɶɧɵɦɢ�
ɝɪɵɠɚɦɢ��ɨɫɨɛɟɧɧɨ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɫɨɱɟɬɚɧɧɵɯ�ɝɪɵɠ�

,17(16,7<�2)�&211(&7,9(�7,668(�'<63/$6,$�,1�
&+,/'5(1�:,7+�$17(5,25�$%'20,1$/�:$//�+(51,$6
'�$��$OHNVDQGURYD��6�9��6RNRORY��/�6��0D]HSLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�)��%ODQGLQVNL\
<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ�� /RZ� VWUHQJWK� RI� IDVFLDV� DQG� DSRQHXURVHV� RI� WKH� DQWHULRU�
DEGRPLQDO� ZDOO� LV� RQH� RI� WKH�PDLQ� IDFWRUV� RI� YHQWUDO� KHUQLDV�� &KDQJHV�
LQ� WKHVH� VWUXFWXUHV� LQ� SDWLHQWV�ZLWK� KHUQLDV� RI� GLIIHUHQW� ORFDOL]DWLRQV� DUH�
FKDUDFWHUL]HG�E\� WKH� VDPH�VLJQV�RI�GLVRUJDQL]DWLRQ�RI�FRQQHFWLYH� WLVVXH��
PDQLIHVWLQJ� LQ� D� GHFUHDVH� LQ� WKH� DPRXQW� RI�PDWXUH� ¿EHUV� DQG� YLRODWLRQ�
RI�WKHLU�VSDWLDO�RULHQWDWLRQ��)UHTXHQW�FRPELQDWLRQ�RI�KHUQLD�ZLWK�GLVHDVHV��
LQ� WKH� RFFXUUHQFH� DQG� SURJUHVVLRQ� RI� ZKLFK� DQ� LPSRUWDQW� UROH� SOD\V�
V\VWHPLF�FRQQHFWLYH�WLVVXH�G\VSODVLD��VXJJHVWV�WKDW�JHQHWLFDOO\�GHWHUPLQHG�
GLVRUGHUV� RI� FROODJHQ� ELRV\QWKHVLV� DQG� GHJUDGDWLRQ� DUH� HVVHQWLDO� LQ� WKH�
IRUPDWLRQ�RI�GHIHFWV�LQ�WKH�DEGRPLQDO�ZDOO��7KH�GLDJQRVWLFV�RI�FRQQHFWLYH�
WLVVXH� G\VSODVLD� LQ� SDWLHQW� LV� EDVHG� RQ� WKH� LGHQWL¿FDWLRQ� RI� SKHQRW\SLF�
PDUNHUV�RI�GLIIHUHQW�LPSRUWDQFH��WKH�FRPELQDWLRQ�RI�ZKLFK�GHWHUPLQHV�WKH�
VHYHULW\�RI�KLV�G\VSODVWLF�GLVRUGHUV��9HUL¿FDWLRQ�RI�WKLV�FRQGLWLRQ�LV�EDVHG�
RQ�PRUSKRORJLFDO� VWXGLHV� RI� FRQQHFWLYH� WLVVXH�ZLWK� FROODJHQ� W\SLQJ�� RQ�
WKH�GH¿QLWLRQ�RI�FRQFHQWUDWLRQV�RI�VXEVWDQFHV��SURGXFHG�E\�WKH�GHFD\�RI�
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¿EHUV��LQ�EORRG�DQG�XULQH��LQ�SDUWLFXODU�±�K\GUR[\SUROLQH��$LP��7R�VWXG\�
WKH� H[SUHVVLRQ� RI� SKHQRW\SLF� DQG� ODERUDWRU\� VLJQV� RI� FRQQHFWLYH� WLVVXH�
G\VSODVLD� LQ� FKLOGUHQ� ZLWK� YHQWUDO� KHUQLDV��0DWHULDOV� DQG�PHWKRGV�� 7KH�
VWXG\� LQFOXGHG� ��� FKLOGUHQ�� DJHG� IURP� �� WR� ��� ���������� \HDUV�� DPRQJ�
WKHP� ±� ��� ������ ER\V� DQG� ��� ������ JLUOV�� ��� FKLOGUHQ� KDG� D� YHQWUDO�
KHUQLDV�RI�GLIIHUHQW�ORFDOL]DWLRQ��LQJXLQDO�±����������XPELOLFDO�±����������
FRPELQHG� ±� �� ������� WKHVH� SDWLHQWV� ZHUH� DWWULEXWHG� WR� WKH� PDLQ� JURXS�
�0*���7KH�RWKHU�FKLOGUHQ��DEGRPLQDO�ZDOO�GHIHFWV�LQ�ZKLFK�KDYH�QRW�EHHQ�
LGHQWL¿HG��IRUPHG�WKH�FRPSDULVRQ�JURXS��&*���7KH�JURXSV�ZHUH�LGHQWLFDO�
E\� VH[� DQG� DJH� �S!������� ,GHQWL¿HG� SKHQRW\SLF� PDUNHUV� RI� FROODJHQ�
GH¿FLHQF\�ZH�DVVHVVHG�E\� WKH�VFKHPH��GHYHORSHG�E\�/�1��$EEDNXPRYD�
�������� PDNLQJ� WKH� FRQFOXVLRQ� RI� FRQQHFWLYH� WLVVXH� G\VSODVLD�� )RU� DOO�
FKLOGUHQ�WKH�FRQFHQWUDWLRQ�RI�K\GUR[\SUROLQH�LQ�WKH�VHUXP�E\�WKH�PHWKRG�
RI� 3�1�� 6KDUDHY� �������ZDV� GH¿QHG��5HVXOWV��7KH� GHJUHH� RI� FRQQHFWLYH�
WLVVXH�G\VSODVLD�LQ�SDWLHQWV�LQ�WKH�VWXG\�JURXS��0H ����/4 ����84 ����
ZDV� KLJKHU� WKDQ� LQ� WKH� FRPSDULVRQ� JURXS� �0H ���� /4 ���� 84 �����
S�������6HYHUH�G\VSODVLD�ZDV�GHWHFWHG�LQ���RI���SDWLHQWV�ZLWK�WKH�SUHVHQFH�
RI� KHUQLDV� RI� VHYHUDO� ORFDWLRQV�� ,Q� �� SDWLHQWV� ZLWK� XPELOLFDO� KHUQLD� WKH�
JUDGH�RI� G\VSODVLD�ZDV� LQWHUSUHWHG� DV� DYHUDJH�� DQG� LQ���±� DV� H[SUHVVHG��
$PRQJ�FKLOGUHQ��ZKR�KDG�RQO\�DQ�LQJXLQDO�KHUQLD����KDG�VLJQV�RI�DYHUDJH�
FRQQHFWLYH� WLVVXH� G\VSODVLD�� �� ±� VHYHUH� DQG� RQH� ±� PLOG�� 6LJQL¿FDQW�
FRUUHODWLRQ�RI�WKH�VHYHULW\�RI�G\VSODVLD�ZLWK�VH[�DQG�DJH�RI�FKLOGUHQ�ZDV�QRW�
LGHQWL¿HG��S!�������7KH�FRQFHQWUDWLRQ�RI�IUHH�K\GUR[\SUROLQH�LQ�WKH�VHUXP�
RI�SDWLHQWV�IURP�WKH�PDLQ�JURXS�����������PLFURPROH�PO��ZDV�KLJKHU�WKDQ�
WKRVH� REWDLQHG� LQ� WKH� FRPSDULVRQ� JURXS� ������������ S�������7KHUH�ZDV�
D�FRUUHODWLRQ�RI�K\GUR[\SUROLQH�GHJUHH�ZLWK� W\SH�DQG�DPRXQW�RI�KHUQLDV�
�S������� U ����� &RQFOXVLRQ�� 0RUH� SKHQRW\SLF� PDUNHUV� RI� FRQQHFWLYH�
WLVVXH�G\VSODVLD�LQ�SDWLHQWV�IURP�WKH�PDLQ�JURXS�SRLQWV�WR�WKH�LPSRUWDQFH�
RI�V\VWHPLF�IDLOXUH�RI�FROODJHQ�LQ�WKH�HYHQW�RI�YHQWUDO�KHUQLDV�LQ�FKLOGUHQ��
7KH�GLIIHUHQFHV�RI�IUHH�K\GUR[\SUROLQH�FRQFHQWUDWLRQ�LQ�WKH�VWXGLHG�JURXSV�
FRQ¿UP�D�JUHDWHU�LQWHQVLW\�RI�FROODJHQ�EUHDNGRZQ�LQ�FKLOGUHQ�ZLWK�YHQWUDO�
KHUQLDV��HVSHFLDOO\�ZLWK�FRPELQHG�KHUQLDV�

ɇɈȼȺə�ɆɈȾȿɅɖ�ɋɈɁȾȺɇɂə�ȺɊɌɊɈɁȺ�ȼ�ɗɄɋɉȿɊɂɆȿɇɌȿ
ɉ�ɇ��ɒɚɫɬɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɇ�ɉ��ɒɚɫɬɢɧ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɪɬɪɨɡ� ±� ɨɞɧɚ� ɢɡ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɮɨɪɦ� ɩɨɪɚɠɟɧɢɹ�
ɫɭɫɬɚɜɨɜ� ɭ� ɞɟɬɟɣ�� ɩɪɢɜɨɞɹɳɚɹ� ɤ� ɫɧɢɠɟɧɢɸ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�
ɩɚɰɢɟɧɬɨɜ�� Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɬɨɞɢɤ� ɟɝɨ� ɥɟɱɟɧɢɹ� ɬɪɟɛɭɟɬ� ɫɨɡɞɚɧɢɹ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɦɨɞɟɥɢ��Ⱦɥɹ�ɷɬɨɝɨ�ɢɫɩɨɥɶɡɭɸɬ�ɤɚɤ�ɨɩɟɪɚɬɢɜɧɵɟ�
ɦɟɬɨɞɵ� �ɫɧɢɠɟɧɢɟ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɜ� ɫɭɫɬɚɜɟ�� ɦɟɯɚɧɢɱɟɫɤɨɟ�
ɪɚɡɪɭɲɟɧɢɟ�ɫɭɫɬɚɜɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ��ɨɛɪɚɛɨɬɤɚ�ɩɨɫɥɟɞɧɟɣ�ɪɚɫɬɜɨɪɨɦ�
ɚɡɨɬɧɨɤɢɫɥɨɝɨ� ɫɟɪɟɛɪɚ��� ɬɚɤ� ɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɟ� �ɢɦɦɨɛɢɥɢɡɚɰɢɹ�
ɤɨɧɟɱɧɨɫɬɢ�� ɜɜɟɞɟɧɢɟ� ɜ� ɫɭɫɬɚɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɬɚɥɶɤɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɜ� ɤɨɦɛɢɧɚɰɢɢ� ɫ� ɞɟɤɫɚɦɟɬɚɡɨɧɨɦ�� ɢ� ɞɪ���� Ʉɚɠɞɚɹ� ɢɡ� ɷɬɢɯ� ɦɟɬɨɞɢɤ�
ɨɛɥɚɞɚɟɬ� ɨɩɪɟɞɟɥɟɧɧɵɦɢ� ɧɟɞɨɫɬɚɬɤɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɋɚɡɪɚɛɨɬɤɚ�ɦɟɬɨɞɢɤɢ�ɫɨɡɞɚɧɢɹ�ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ�ɚɪɬɪɨɡɚ��ɨɬɜɟɱɚɸɳɟɣ�
ɦɚɤɫɢɦɚɥɶɧɨ�ɛɨɥɶɲɨɦɭ�ɫɩɟɤɬɪɭ�ɬɪɟɛɨɜɚɧɢɣ�ɜɪɚɱɟɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɗɤɫɩɟɪɢɦɟɧɬ�ɜɵɩɨɥɧɟɧ�ɧɚ����ɤɪɨɥɢɤɚɯ�ɩɨɪɨɞɵ�
ɛɟɥɵɣ�ɜɟɥɢɤɚɧ��ȼɫɟɦ�ɠɢɜɨɬɧɵɦ�ɩɪɨɜɟɞɟɧɨ�ɨɩɟɪɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�
ɫ�ɨɞɧɨɜɪɟɦɟɧɧɵɦ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɦɨɞɟɥɢ�ɚɪɬɪɨɡɚ�ɧɚ�ɨɛɨɢɯ�ɤɨɥɟɧɧɵɯ�
ɫɭɫɬɚɜɚɯ�ɩɭɬɟɦ�ɞɢɚɬɟɪɦɨɤɨɚɝɭɥɹɰɢɢ�ɭɱɚɫɬɤɚ�ɫɭɫɬɚɜɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�
ɛɟɞɪɟɧɧɨɣ�ɤɨɫɬɢ��ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɜ�ɩɨɥɨɫɬɶ�ɫɭɫɬɚɜɨɜ�ɜɜɨɞɢɥɢ�ɩɪɨɬɟɡɵ�
ɫɢɧɨɜɢɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ�� Ʉɪɨɥɢɤɨɜ� ɜɵɜɨɞɢɥɢ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɧɚ� ��±���ɣ� ɞɟɧɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɨɞɢɥɢ� ɩɪɟɩɚɪɨɜɤɭ� ɫɭɫɬɚɜɨɜ��
ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɫɭɫɬɚɜɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɫ� ɨɤɪɚɫɤɨɣ�
ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ�ɢ�ɷɨɡɢɧɨɦ��Ɋɟɡɭɥɶɬɚɬɵ��ɗɥɟɤɬɪɨɤɨɚɝɭɥɹɰɢɹ�ɫɭɫɬɚɜɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɞɟɮɟɤɬ� ɯɪɹɳɚ�� ɡɚɬɪɚɝɢɜɚɸɳɢɣ�
ɨɤɨɥɨ����� ɟɝɨ�ɢɫɯɨɞɧɨɣ� ɬɨɥɳɢɧɵ��ɋɭɫɬɚɜɧɨɣ�ɯɪɹɳ��ɪɚɫɩɨɥɨɠɟɧɧɵɣ�
ɜɧɟ�ɡɨɧɵ�ɤɨɚɝɭɥɹɰɢɢ��ɧɟ�ɢɦɟɟɬ�ɜɢɞɢɦɵɯ�ɢɡɦɟɧɟɧɢɣ��ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�
ɥɨɤɚɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ� ɫɨɡɞɚɜɚɟɦɨɣ�ɦɨɞɟɥɢ��ɋɭɛɯɨɧɞɪɚɥɶɧɚɹ� ɤɨɫɬɶ� ɧɟ�
ɜɨɜɥɟɱɟɧɚ�ɜ�ɪɟɚɤɬɢɜɧɵɣ�ɩɪɨɰɟɫɫ��ɱɬɨ�ɨɬɜɟɱɚɟɬ�ɩɨɫɬɚɜɥɟɧɧɵɦ�ɡɚɞɚɱɚɦ��
Ɉ� ɪɟɡɭɥɶɬɚɬɚɯ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɨɬɟɡɨɜ� ɫɢɧɨɜɢɚɥɶɧɨɣ� ɠɢɞɤɨɫɬɢ� ɛɭɞɟɬ�
ɞɨɥɨɠɟɧɨ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�� ȼɵɜɨɞɵ�� Ɋɚɡɪɚɛɨɬɚɧɚ� ɧɨɜɚɹ� ɨɛɥɚɞɚɸɳɚɹ�
ɪɹɞɨɦ� ɩɪɟɢɦɭɳɟɫɬɜ� ɦɟɬɨɞɢɤɚ� ɫɨɡɞɚɧɢɹ� ɦɨɞɟɥɢ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ�
ɚɪɬɪɨɡɚ�

1(:� 02'(/� 2)� '(9(/23,1*� 2)� (;3(5,0(17$/�
$57+526,6
3�1��6KDVWLQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��1�3��6KDVWLQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� DUWKURVLV� LV� RQH� RI� WKH� ZLGHO\� GLVWULEXWHG� IRUPV� RI�
MRLQWV�DIIHFWLRQ�DPRQJ�FKLOGUHQ��OHDGLQJ�WR�UHGXFWLRQ�LQ�ZRUN�FDSDFLW\�RI�
SDWLHQWV��'HYHORSPHQW�RI�WHFKQLTXHV�RI�LWV�WUHDWPHQW�GHPDQGV�FUHDWLRQ�RI�
H[SHULPHQWDO�PRGHO��)RU�WKLV�SXUSRVH�RSHUDWLYH�PHWKRGV�VXFK�DV�UHGXFWLRQ�
RI� VWDELOLW\� LQ� D� MRLQW�� PHFKDQLFDO� GHVWUXFWLRQ� RI� DQ� DUWLFXODWH� VXUIDFH��
LW¶V� SURFHVVLQJ�E\� D� VROXWLRQ�RI� QLWUDWH� VLOYHU� DUH� EHLQJ�XVHG�� DV�ZHOO� DV�
FRQVHUYDWLYH�PHWKRGV��VXFK�DV�LPPRELOL]DWLRQ�RI�¿QLWHQHVVHV��LQWURGXFWLRQ�
RI�VXUJLFDO�WDOF�LQWR�D�MRLQW��DOVR�LQ�FRPELQDWLRQ�ZLWK�GH[DPHWKDVRQH���DQG�
RWKHUV��(DFK�RI�WKHVH�WHFKQLTXHV�SRVVHVVHV�WKH�FHUWDLQ�GLVDGYDQWDJHV��$LP��
'HYHORSPHQW�RI�D�WHFKQLTXH�RI�FUHDWLRQ�RI�LQGXFHG�DUWKURVLV��DGHTXDWLQJ�
WR� WKH�PD[LPXP�SRVVLEOH� VSHFWUXP�RI�GRFWRUV�UHVHDUFKHUV� UHTXLUHPHQWV��
0DWHULDOV�DQG�PHWKRGV��([SHULPHQW�LV�H[HFXWHG�RQ����UDEELWV�RI�D�³ZKLWH�
JLDQW´� EUHHG��$OO� DQLPDOV� KDG� RSHUDWLYH� LQWHUYHQWLRQ�ZLWK� VLPXOWDQHRXV�
IRUPDWLRQ�RI�DUWKURVLV�PRGHO�RQ�ERWK�NQHH�MRLQWV�E\�GLDWKHUPRFRDJXODWLRQ�
RI� D� VLWH� RI� DQ� DUWLFXODWH� VXUIDFH� RI� D� IHPXU�� )XUWKHU�� V\QRYLDO� OLTXLG�
SURVWKHVLV� ZHUH� LQVHUWHG� LQWR� D� FDYLW\� RI� MRLQWV�� 5DEELWV� ZHUH� UHPRYHG�
IURP� H[SHULPHQW� RQ� ��±��� GD\�� 7KH� IROORZLQJ� KDV� EHHQ� FDUULHG� RXW��
GLVVHFWLRQ� RI� MRLQWV�� KLVWRORJLF� UHVHDUFK� RI� DQ� DUWLFXODWH� VXUIDFH� ZLWK�
FRORULQJ�E\�+HPDWR[\OLQ�DQG�HRVLQ�DQG�E\�9DQ�*LHVRQ¶V�PHWKRG��5HVXOWV��
(OHFWURFRDJXODWLRQ�RI� DQ� DUWLFXODWH� VXUIDFH� DOORZV� WR�JHW� WKH�GHIHFW� RI� D�
FDUWLODJH�DIIHFWLQJ�RI�DSSUR[LPDWHO\�����RI� LWV� LQLWLDO� WKLFNQHVV��$UWLFXODU�
FDUWLODJH� ORFDWHG� RXW� RI� FRDJXODWLRQ� ]RQH� KDV� QR� YLVLEOH� FKDQJHV�ZKLFK�
LQGLFDWH� WKH� ORFDO� QDWXUH� RI� WKH� FUHDWHG�PRGHO��6XEFKRQGUDO� ERQH� LV� QRW�
LQYROYHG� LQ� WKH� UHDFWLYH�SURFHVV� WKDW�PHHWV� WKHVH� FKDOOHQJHV��2Q� UHVXOWV�
RI�DSSOLFDWLRQ�RI�V\QRYLDO�SURVWKHVLV�OLTXLGV�ZLOO�EH�UHSRUWHG�DGGLWLRQDOO\��
&RQFOXVLRQ��7KH�QHZ�WHFKQLTXH�RI�FUHDWLRQ�RI�PRGHO�RI�LQGXFHG�DUWKURVLV�
ZDV�GHYHORSHG�

ɈɉɕɌ�ɗɇȾɈɋɄɈɉɂɑȿɋɄɈɃ�
ɌɊɂȼȿɇɌɊɂɄɍɅɈɐɂɋɌȿɊɇɈɋɌɈɆɂɂ�ȼ�Ʌȿɑȿɇɂɂ�
ȽɂȾɊɈɐȿɎȺɅɂɂ�ɍ�ȾȿɌȿɃ
ɗ�ɋ��ɒɚɯɛɚɡɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɗ�Ɏ��Ɏɚɬɵɯɨɜɚ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɣɪɨɷɧɞɨɫɤɨɩɢɱɟɫɤɢɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɧɚɩɪɚɜɥɟɧɧɵɟ� ɧɚ�
ɫɨɡɞɚɧɢɟ�ɨɛɯɨɞɧɵɯ�ɩɭɬɟɣ�ɥɢɤɜɨɪɨɰɢɪɤɭɥɹɰɢɢ��ɹɜɥɹɸɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�
ɷɮɮɟɤɬɢɜɧɵɦ� ɦɟɬɨɞɨɦ� ɢ� ɫɨɫɬɚɜɥɹɸɬ� ɚɥɶɬɟɪɧɚɬɢɜɭ� ɭɫɬɚɧɨɜɤɟ�
ɲɭɧɬɢɪɭɸɳɢɯ� ɫɢɫɬɟɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�
ɪɟɡɭɥɶɬɚɬɵ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ� ɧɚ� ɝɨɥɨɜɧɨɦ� ɦɨɡɝɟ��
ɜɵɩɨɥɧɟɧɧɵɯ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɧɟɣɪɨɯɢɪɭɪɝɢɢ� ȾɊɄȻ�� ɢ� ɨɰɟɧɢɬɶ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɬɪɢɜɟɧɬɪɢɤɭɥɨɰɢɫɬɟɪɧɨɫɬɨɦɢɢ�
�Ɍȼɐɋ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋ� ����� ɩɨ� ����� ɝ�� ɜ� ɨɬɞɟɥɟɧɢɢ�
ɧɟɣɪɨɯɢɪɭɪɝɢɢ� ȾɊɄȻ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ���� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɛɵɥɢ�� Ɍȼɐɋ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ�
ɮɟɧɟɫɬɪɚɰɢɹ� ɤɢɫɬ� ɢ� ɦɟɠɠɟɥɭɞɨɱɤɨɜɨɣ� ɩɟɪɟɝɨɪɨɞɤɢ��
ɚɤɜɟɞɭɤɬɨɩɥɚɫɬɢɤɚ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ� ɜɟɧɬɪɢɤɭɥɨɫɤɨɩɢɹ� ɜ� ɰɟɥɹɯ�
ɪɟɜɢɡɢɢ� ɩɨɥɨɫɬɢ� ɠɟɥɭɞɨɱɤɨɜ� ɢɥɢ� ɛɢɨɩɫɢɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɬɤɚɧɢ� ɢ�
ɞɪɭɝɢɟ��ɇɚ�ɥɟɱɟɧɢɢ�ɜ�ɤɥɢɧɢɤɟ�ɧɚɯɨɞɢɥɢɫɶ����ɪɟɛɟɧɤɚ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�
ɮɨɪɦɚɦɢ� ɨɤɤɥɸɡɢɨɧɧɨɣ� ɢ� ɫɨɨɛɳɚɸɳɟɣɫɹ� ɝɢɞɪɨɰɟɮɚɥɢɢ�
�ɩɨɫɬɜɨɫɩɚɥɢɬɟɥɶɧɚɹ�� ɩɨɫɬɝɟɦɨɪɪɚɝɢɱɟɫɤɚɹ��� ɩɨɥɢɤɢɫɬɨɡɨɦ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɢ� ɨɛɴɟɦɧɵɦɢ� ɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɐɇɋ� ɪɚɡɥɢɱɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ�� ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɜɚɪɶɢɪɨɜɚɥ� ɨɬ� ɧɟɫɤɨɥɶɤɢɯ�
ɞɧɟɣ� ɞɨ� ��� ɥɟɬ�� ȼɢɡɭɚɥɢɡɚɰɢɸ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɫ� ɩɨɦɨɳɶɸ�ɆɊɌ�� ɄɌ�
ɢ� ɧɟɣɪɨɫɨɧɨɝɪɚɮɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ� ɞɚɧɧɵɣ� ɩɟɪɢɨɞ� ɜɪɟɦɟɧɢ� ɞɨɥɹ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�Ɍȼɐɋ� ɫɨɫɬɚɜɢɥɚ� ����ɧɚɛɥɸɞɟɧɢɣ� ���� ɨɩɟɪɚɰɢɢ���
ȼ�������������ɨɩɟɪɚɰɢɹɯ�ɩɨɫɥɟ�ɫɨɡɞɚɧɢɹ�ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ�ɩɭɬɢ�ɨɬɬɨɤɚ�
ɥɢɤɜɨɪɚ� ɧɚɪɭɲɟɧɢɹ� ɥɢɤɜɨɪɨɰɢɪɤɭɥɹɰɢɢ� ɤɭɩɢɪɨɜɚɥɢɫɶ�� ȼ� �� �����
ɨɩɟɪɚɰɢɹɯ� ɜɵɩɨɥɧɹɥɢ� ɩɨɜɬɨɪɧɭɸ� Ɍȼɐɋ� ɜ� ɫɜɹɡɢ� ɫ� ɞɢɫɮɭɧɤɰɢɟɣ�
ɪɚɧɟɟ�ɧɚɥɨɠɟɧɧɨɣ�ɫɬɨɦɵ��ɋɪɨɤ�ɦɟɠɞɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɦɢ�ɫɨɫɬɚɜɥɹɥ�ɨɬ�
��ɦɟɫ�ɞɨ�����ɥɟɬ��ɍ�ɨɫɬɚɥɶɧɵɯ�ɩɚɰɢɟɧɬɨɜ�Ɍȼɐɋ�ɛɵɥɚ�ɧɟɷɮɮɟɤɬɢɜɧɨɣ��
ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɢɦ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɥɢɤɜɨɪɨɲɭɧɬɢɪɭɸɳɭɸ�
ɫɢɫɬɟɦɭ�� ɉɪɨɜɨɞɢɥɢ� ɚɧɚɥɢɡ� ɭɫɩɟɲɧɨ� ɜɵɩɨɥɧɟɧɧɵɯ� Ɍȼɐɋ��
ɤɨɬɨɪɵɟ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɧɟ� ɬɪɟɛɨɜɚɥɢ� ɩɨɜɬɨɪɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ� Ɍȼɐɋ� ɩɪɢ� ɨɛɴɟɦɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɹɯ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ� ɫɨɫɬɚɜɢɥɚ� ������� ɚ� ɩɪɢ� ɜɪɨɠɞɟɧɧɨɣ� ɝɢɞɪɨɰɟɮɚɥɢɢ� ±�
������� ɉɪɨɜɟɞɟɧɢɟ� Ɍȼɐɋ� ɩɚɰɢɟɧɬɚɦ� ɩɪɢ� ɩɨɫɬɝɟɦɨɪɪɚɝɢɱɟɫɤɨɣ�
ɢ� ɩɨɫɬɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɝɢɞɪɨɰɟɮɚɥɢɢ� ɛɵɥɨ� ɷɮɮɟɤɬɢɜɧɵɦ� ɜ� ���
ɢ� ������ ɧɚɛɥɸɞɟɧɢɣ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼɵɜɨɞɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɧɚɛɥɸɞɟɧɢɣ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ� ɬɪɢɜɟɧɬɪɢɤɭɥɨɰɢɫɬɟɪɧɨɫɬɨɦɢɹ�
ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ� ɯɢɪɭɪɝɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ�
ɩɪɢ�ɜɪɨɠɞɟɧɧɨɣ�ɨɤɤɥɸɡɢɨɧɧɨɣ�ɝɢɞɪɨɰɟɮɚɥɢɢ�ɢ�ɨɛɴɟɦɧɵɯ�ɩɪɨɰɟɫɫɚɯ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�
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(;3(5,(1&(�2)�$1�(1'26&23,&�
75,9(175,ɋ8/2ɋ,67(5126720<�,1�+<'52&(3+$/<�
75($70(17�,1�&+,/'5(1
(�6��6KDNKED]RYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�(�)��)DW\NKRYD
.D]DQ�6WDWH�0HGLFDO�8QLYHUVLW\��.D]DQ��5XVVLD

,QWURGXFWLRQ��7KH�QHXURHQGRVFRSLF�LQWHUYHQWLRQV��GLUHFWHG�RQ�FUHDWLRQ�RI�
URXQGDERXW�ZD\V�RI�D�OLTXRU�FLUFXODWLRQ��DUH�UDWKHU�HIIHFWLYH�PHWKRG�DQG�
PDNH� DOWHUQDWLYH� WR� LQVWDOODWLRQ� RI� VKXQWLQJ� V\VWHPV��$LP��7KH� SXUSRVH�
LV�WR�DQDO\]H�D�QXPEHU�RI�HQGRVFRSLF�RSHUDWLRQV�RQ�WKH�EUDLQ��SHUIRUPHG�
LQ�QHXURVXUJHU\�RI� WKH�&KLOGUHQ¶V�5HSXEOLFDQ�&OLQLFDO�+RVSLWDO� �&5&+��
DQG�WR�HVWLPDWH�WKH�HI¿FLHQF\�RI�HQGRVFRSLF�WKUHHYHQWULFXORFLVWHUQRVWRP\�
�79&6��� 0DWHULDOV� DQG� PHWKRGV�� )URP� ����� WR� ����� LQ� QHXURVXUJHU\�
RI� &5&+� ���� HQGRVFRSLF� LQWHUYHQWLRQV� ZHUH� FDUULHG� RXW�� 7KHUH� ZHUH�
79&6�� HQGRVFRSLF� IHQHVWUDWLRQ� RI� F\VWV� DQG� LQWHUYHQWULFXODU� VHSWXP��
DTXHGXFWRSODVWLF��HQGRVFRSLF�YHQWULFXORVFRS\�IRU�DXGLWLQJ�RI�D�FDYLW\�RI�
YHQWULFXOHV�RU�D�ELRSV\�RI�SDWKRORJLFDO� WLVVXHV�DQG�HW�FHWHUD��7KHUH�ZHUH�
��� FKLOGUHQ� RQ� WUHDWPHQW� LQ� FOLQLF� ZLWK� YDULRXV� IRUPV� RI� K\GURFHSKDO\�
�SRVW�LQÀDPPDWRU\�� SRVW�KHPRUUKDJLF��� SRO\F\VWLF� GLVHDVH� RI� EUDLQ� DQG�
SDWKRORJLFDO�JURZWKV�RI�YDULRXV�RULJLQ��7KH�DJH�RI�SDWLHQWV�YDULHG� IURP�
VHYHUDO�GD\V�WR����\HDUV��9LVXDOL]DWLRQ�ZDV�FDUULHG�RXW�E\�057��&7�DQG�
QHXURVRQRJUDSK\��5HVXOWV��7KHUH�ZHUH����RSHUDWLRQV�RI�HQGRVFRSLF�79&6�
������IRU� WKLV�SHULRG�RI� WLPH�� ,Q�����������RSHUDWLRQV��±�DIWHU�FUHDWLRQ�
RI�DOWHUQDWLYH�ZD\�RI�OLTXRU�RXWÀRZ�WKH�YLRODWLRQV�RI�D�OLTXRU�FLUFXODWLRQ�
ZHUH�VWRSSHG��,Q����RI�FDVHV����RSHUDWLRQV��79&6�ZDV�UHSHDWHG�EHFDXVH�
RI�VWRPD�G\VIXQFWLRQ��7KH�SHULRG�RI�WLPH�EHWZHHQ�RSHUDWLRQV�ZDV�IURP���
PRQWKV�WR�����\HDUV��79&6�ZDV�LQHI¿FLHQW�DW�RWKHU�SDWLHQWV��7KH�DQDO\VLV�
RI�VXFFHVVIXOO\�SHUIRUPHG�79&6��ZKLFK�GLGQ¶W�GHPDQG�IXUWKHU� UHSHDWHG�
RSHUDWLRQV�� ZDV� FDUULHG� RXW�� 7KH� HI¿FLHQF\� RI� HQGRVFRSLF� 79&6� DW�
FRQJHQLWDO�K\GURFHSKDO\�ZDV��������79&6�DW�SDWLHQWV�ZLWK�SDWKRORJLFDO�
JURZWK�RI�D�EUDLQ�ZDV�HIIHFWLYH�LQ�������RI�FDVHV��EXW�DW�SRVW�KHPRUUKDJLF�
DQG� SRVW�LQÀDPPDWRU\� K\GURFHSKDO\� WKH� HI¿FLHQF\� ZDV� PLQLPXP��
UHVSHFWLYHO\�����DQG��������&RQFOXVLRQ��$FFRUGLQJ� WR�RXU�¿QGLQJV� WKH�
HQGRVFRSLF�79&6�LV�DQ�HIIHFWLYH�VXUJLFDO�PHWKRG�RI�WUHDWPHQW�RI�SDWLHQWV�
DW�FRQJHQLWDO�RFFOXVLRQ�K\GURFHSKDO\�

ɈȾɇɈɊəȾɇɕɃ�ɒɈȼ�ɉɊɂ�ȼɕɉɈɅɇȿɇɂɂ�ȺɇȺɋɌɈɆɈɁɈȼ�
ɀȿɅɍȾɈɑɇɈ�ɄɂɒȿɑɇɈȽɈ�ɌɊȺɄɌȺ�ɍ�ȾȿɌȿɃ�ɋɌȺɊɒȿ�
ɈȾɇɈȽɈ�ɆȿɋəɐȺ�ɀɂɁɇɂ
Ʌ�ȼ��Ƚɨɪɨɛɟɰ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ȼ�Ȼ��Ʉɚɰɭɩɟɟɜ
Ɋɨɫɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚɥɨɠɟɧɢɟ� ɚɧɚɫɬɨɦɨɡɨɜ� ɠɟɥɭɞɨɱɧɨ�
ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɨɞɧɨɪɹɞɧɵɦ� ɲɜɨɦ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɬɪɚɜɦɚɬɢɱɟɫɤɨɝɨ� ɲɨɜɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɫɱɢɬɚɟɬɫɹ�
ɩɪɚɜɢɥɨɦ��ȿɝɨ�ɩɪɢɦɟɧɢɦɨɫɬɶ�ɤ�ɞɟɬɹɦ�ɫɬɚɪɲɟ�ɨɞɧɨɝɨ�ɦɟɫɹɰɚ�ɠɢɡɧɢ�
ɨɫɩɚɪɢɜɚɸɬ�ɢ�ɧɚɥɨɠɟɧɢɟ�ɚɧɚɫɬɨɦɨɡɨɜ�ɨɫɭɳɟɫɬɜɥɹɸɬ�ɤɚɤ�ɨɞɧɨɪɹɞɧɵɦ��
ɬɚɤ� ɢ� ɞɜɭɯɪɹɞɧɵɦɢ� ɲɜɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɫɬɚɪɲɟ�
ɨɞɧɨɝɨ� ɦɟɫɹɰɚ� ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɬɪɟɛɭɸɳɢɦɢ� ɨɩɟɪɚɰɢɣ� ɧɚ� ɩɨɥɵɯ�
ɨɪɝɚɧɚɯ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��ɩɭɬɟɦ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɜɧɟɞɪɟɧɢɹ�ɜ�ɤɥɢɧɢɤɭ�
ɨɞɧɨɪɹɞɧɨɝɨ�ɢɧɜɚɝɢɧɚɰɢɨɧɧɨɝɨ�ɧɟɩɪɟɪɵɜɧɨɝɨ�ɲɜɚ�ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɚɧɚɫɬɨɦɨɡɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɋɚɡɪɚɛɨɬɚɧ� ɫɩɨɫɨɛ� ɧɚɥɨɠɟɧɢɹ�
ɚɧɚɫɬɨɦɨɡɨɜ�ɦɟɠɞɭ�ɨɪɝɚɧɚɦɢ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɭ�ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ�
ɫɬɚɪɲɟ�ɨɞɧɨɝɨ�ɦɟɫɹɰɚ�ɨɞɧɨɪɹɞɧɵɦ�ɧɟɩɪɟɪɵɜɧɵɦ�ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɦ�
ɲɜɨɦ�ɧɟɪɚɫɫɚɫɵɜɚɸɳɟɣɫɹ�ɚɬɪɚɜɦɚɬɢɱɟɫɤɨɣ�ɧɢɬɶɸ�ɬɢɩɚ�ɉɪɨɥɟɧ����±
���� ɫ� ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟɦ� ɬɨɥɶɤɨ� ɫɟɪɨɡɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɢ� ɡɚɯɜɚɬɨɦ�
ɜ� ɲɨɜ� ɜɫɟɯ� ɨɛɨɥɨɱɟɤ� ɫɬɟɧɨɤ� ɫɲɢɜɚɟɦɵɯ� ɨɪɝɚɧɨɜ� ɤɪɨɦɟ� ɫɥɢɡɢɫɬɨɣ��
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɱɚɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� ɧɚ� ���
ɛɟɫɩɨɪɨɞɧɵɯ�ɤɪɨɥɢɤɚɯ�ɜɟɫɨɦ�ɨɬ���ɞɨ�����ɤɝ��ɀɢɜɨɬɧɵɯ�ɪɚɫɩɪɟɞɟɥɢɥɢ�
ɧɚ� �� ɝɪɭɩɩɵ�� ɨɫɧɨɜɧɭɸ� �ɧɚɥɨɠɟɧɢɟ� ɚɧɚɫɬɨɦɨɡɨɜ� ɪɚɡɪɚɛɨɬɚɧɧɵɦ�
ɫɩɨɫɨɛɨɦ� ɲɜɚ�� ±� ��� ɤɪɨɥɢɤɨɜ� ɢ� ɤɨɧɬɪɨɥɶɧɭɸ� �ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɨɭɫɬɢɣ� ɞɜɭɯɪɹɞɧɨɝɨ� ɲɜɚ�� ±� ��� ɤɪɨɥɢɤɨɜ��
Ɇɨɪɮɨɥɨɝɢɱɟɫɤɨɟ�ɢɡɭɱɟɧɢɟ�ɚɧɚɫɬɨɦɨɡɨɜ�ɩɪɨɜɟɞɟɧɨ�ɜ�ɫɪɨɤɢ����ɟ�����ɟ�
ɢ����ɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɢɯ�ɧɚɥɨɠɟɧɢɹ��ɂɡɭɱɟɧɨ�ɩɨ���ɩɪɟɩɚɪɚɬɚ�ɧɚ�ɤɚɠɞɵɣ�
ɫɪɨɤ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɢ�ɩɨ���±�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ��
ɱɬɨ�ɹɜɥɹɟɬɫɹ�ɞɨɫɬɚɬɨɱɧɵɦ�ɞɥɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɦɚɬɟɪɢɚɥɚ��
Ⱦɥɹ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɭɫɨɱɤɢ� ɬɤɚɧɢ� ɮɢɤɫɢɪɨɜɚɥɢ�
ɜ� ���� ɪɚɫɬɜɨɪɟ� ɧɟɣɬɪɚɥɶɧɨɝɨ� ɮɨɪɦɚɥɢɧɚ�� ɢ� ɩɨɫɥɟ� ɫɬɚɧɞɚɪɬɧɨɣ�
ɩɪɨɜɨɞɤɢ� ɩɚɪɚɮɢɧɨɜɵɟ� ɫɪɟɡɵ� ɨɤɪɚɲɢɜɚɥɢ� ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ� ɢ�
ɷɨɡɢɧɨɦ�� Ʉɥɢɧɢɱɟɫɤɢɣ� ɪɚɡɞɟɥ� ɫɨɫɬɨɹɥ� ɜ� ɫɪɚɜɧɢɬɟɥɶɧɨɦ� ɚɧɚɥɢɡɟ�
���� ɧɚɛɥɸɞɟɧɢɣ� ɛɨɥɶɧɵɯ�� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜ�

ɚɛɞɨɦɢɧɚɥɶɧɵɯ�ɚɧɚɫɬɨɦɨɡɚɯ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɨɞɧɨɪɹɞɧɨɝɨ�ɲɜɚ�±�����
ɛɨɥɶɧɵɯ�ɢ� ɬɪɚɞɢɰɢɨɧɧɨɝɨ�ɞɜɭɯɪɹɞɧɨɝɨ�±�����ɞɟɬɟɣ��Ⱦɥɹ�ɫɪɚɜɧɟɧɢɹ�
ɛɵɥɢ� ɜɡɹɬɵ� ɫɥɟɞɭɸɳɢɟ� �� ɡɚɛɨɥɟɜɚɧɢɹ�� ɚɬɪɟɡɢɹ� ɢ� ɪɭɛɰɨɜɵɣ� ɫɬɟɧɨɡ�
ɩɢɳɟɜɨɞɚ�� ɛɨɥɟɡɧɶ� Ƚɢɪɲɩɪɭɧɝɚ�� ɞɨɥɢɯɨɫɢɝɦɚ�� ɩɨ� ɩɨɜɨɞɭ� ɤɨɬɨɪɵɯ�
ɩɪɨɢɡɜɨɞɢɥɢ�ɯɢɪɭɪɝɢɱɟɫɤɢɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɜ�ɞɜɭɯ�ɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ��
ɨɫɧɨɜɧɨɣ� �ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɜ� ɚɧɚɫɬɨɦɨɡɚɯ� ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ� ɜ�
ɧɚɲɟɣ� ɪɚɡɪɚɛɨɬɤɟ�� ±� ��� ɞɟɬɟɣ� ɢ� ɤɨɧɬɪɨɥɶɧɨɣ� �ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ�
ɞɜɭɯɪɹɞɧɨɝɨ� ɲɜɚ�� ±� ��� ɞɟɬɟɣ�� ȼ� ɫɪɚɜɧɢɜɚɟɦɵɯ� ɝɪɭɩɩɚɯ� ɩɚɰɢɟɧɬɵ�
ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɩɨɥɭ� ɢ� ɜɨɡɪɚɫɬɭ�� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ� ɢ� ɯɚɪɚɤɬɟɪɭ�
ɜɵɩɨɥɧɟɧɧɵɯ� ɚɧɚɫɬɨɦɨɡɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɹɜɢɥɢ� ɫɥɟɞɭɸɳɢɟ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɚɧɚɫɬɨɦɨɡɨɜ��
ɧɚɥɨɠɟɧɧɵɯ� ɫ� ɩɨɦɨɳɶɸ� ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɞɜɭɯɪɹɞɧɵɦ��ɜ�ɡɨɧɟ�ɚɧɚɫɬɨɦɨɡɚ�ɧɟ�ɧɚɪɭɲɚɟɬɫɹ�ɤɪɨɜɨɫɧɚɛɠɟɧɢɟ�ɫɬɟɧɨɤ�
ɫɲɢɜɚɟɦɵɯ� ɨɪɝɚɧɨɜ�� ɷɩɢɬɟɥɢɡɚɰɢɹ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɝɨ� ɪɭɛɰɚ�
ɩɪɨɢɫɯɨɞɢɬ�ɛɵɫɬɪɟɟ��ɢɧɜɚɝɢɧɚɰɢɹ�ɤɪɚɟɜ�ɫɲɢɬɵɯ�ɫɬɟɧɨɤ�ɦɢɧɢɦɚɥɶɧɚ��
ɱɬɨ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɞɨɫɬɚɬɨɱɧɵɣ� ɩɪɨɫɜɟɬ� ɚɧɚɫɬɨɦɨɡɚ�� ɭɤɨɪɚɱɢɜɚɟɬɫɹ�
ɜɪɟɦɹ�ɩɪɨɜɟɞɟɧɢɹ�ɷɬɨɝɨ�ɷɬɚɩɚ�ɨɩɟɪɚɰɢɢ��ɉɪɨɜɟɞɟɧɧɵɟ�ɫɪɚɜɧɢɬɟɥɶɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɩɨɤɚɡɚɥɢ� ɩɪɟɢɦɭɳɟɫɬɜɚ�
ɚɛɞɨɦɢɧɚɥɶɧɵɯ�ɚɧɚɫɬɨɦɨɡɨɜ��ɧɚɥɨɠɟɧɧɵɯ�ɨɞɧɨɪɹɞɧɵɦ�ɧɟɩɪɟɪɵɜɧɵɦ�
ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɦ� ɲɜɨɦ� ɚɬɪɚɜɦɚɬɢɱɟɫɤɢɦ� ɧɟɪɚɫɫɚɫɵɜɚɸɳɢɦɫɹ�
ɲɨɜɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɫɨɭɫɬɶɹɦɢ��ɫɮɨɪɦɢɪɨɜɚɧɧɵɦɢ�
ɞɜɭɪɹɞɧɵɦ�ɲɜɨɦ��ȼɵɜɨɞɵ��ɍɱɢɬɵɜɚɹ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɚɛɞɨɦɢɧɚɥɶɧɵɯ� ɚɧɚɫɬɨɦɨɡɨɜ�� ɧɚɥɨɠɟɧɧɵɯ� ɫ� ɩɨɦɨɳɶɸ� ɨɞɧɨɪɹɞɧɨɝɨ�
ɲɜɚ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɧɚɦɢ��ɫɥɟɞɭɟɬ�ɩɪɢɡɧɚɬɶ�ɟɝɨ�ɨɩɬɢɦɚɥɶɧɵɦ�ɭ�ɞɟɬɟɣ�
ɫɬɚɪɲɟ�ɨɞɧɨɝɨ�ɦɟɫɹɰɚ�ɢ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɩɪɢɨɪɢɬɟɬɧɨɝɨ�ɜ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɩɪɚɤɬɢɤɟ�

6,1*/(�52:�68785(�,1�$%'20,1$/�$1$672026(6�,1�
&+,/'5(1�2/'(5�7+$1�21(�0217+
/�9��*RUREHWV
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�9�%��.DWVXSHHY
7KH�5RVWRY�6WDWH�0HGLFDO�8QLYHUVLW\��5RVWRY�RQ�'RQ��5XVVLD

,QWURGXFWLRQ��1RZ�LW�LV�JHQHUDOO\�DFFHSWHG�WR�LPSRVH�DQDVWRPRVHV�EHWZHHQ�
KROORZ�RUJDQV�RI�DEGRPLQDO�FDYLW\� LQ�QHZERUQV�XVLQJ�VLQJOH�URZ�VXWXUH�
ZLWK� DWUDXPDWLF� VXWXUH�� %XW� WKLV� PHWKRG� LV� QRW� JHQHUDOO\� DFFHSWHG� IRU�
FKLOGUHQ�ROGHU�WKDQ�RQH�PRQWK�DQG�DQDVWRPRVLV�LV�SHUIRUPHG�DV�D�VLQJOH�
URZ� DQG� GRXEOH�URZ� VWLWFKLQJ��$LP�� ,PSURYHPHQW� RI� UHVXOWV� RI� VXUJLFDO�
WUHDWPHQW� LQ� FKLOGUHQ� ROGHU� WKDQ� RQH� PRQWK� ZLWK� GLVHDVHV� UHTXLULQJ�
RSHUDWLRQV� RQ� KROORZ� RUJDQV� RI� WKH� DEGRPLQDO� FDYLW\� E\� GHYHORSLQJ�
DQG�XVLQJ� LQ� SUDFWLFH� VLPSOH� DQG� VDIH� VLQJOH�URZ� LQYDJLQDWHG� VXWXUH� IRU�
DQDVWRPRVHV� IRUPDWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� ([SHULPHQWDO� SDUW� RI�
VWXG\�ZDV�PDGH�RQ����RXWEUHG�UDEELWV�ZHLJKWLQJ��±����NJ��$QLPDOV�ZHUH�
GLYLGHG�LQWR���JURXSV�±�PDLQ��VLQJOH�URZ�VXWXUH�WR�IRUP�DQDVWRPRVHV��±����
UDEELWV�DQG�FRQWURO��GRXEOH�URZ�VXWXUH�WR�IRUP�DQDVWRPRVHV��±���UDEELWV��
0RUSKRORJLFDO�VWXG\�RI�DQDVWRPRVHV�SHUIRUPHG�LQ�WHUPV�RI�������DQG����
GD\V�DIWHU�WKHLU�LPSRVLWLRQ��,W�LV�VWXGLHG�RQ���SUHSDUDWLRQV�IRU�HDFK�WHUP�RI�
UHVHDUFK�LQ�FRQWURO�JURXS�DQG�RQ���SUHSDUDWLRQV�LQ�WKH�PDLQ�JURXS�WKDW�LV�
VXI¿FLHQW� IRU� VWDWLVWLFDO�SURFHVVLQJ�RI�PDWHULDO��)RU�KLVWRORJLFDO� UHVHDUFK�
WLVVXH� SLHFHV�ZHUH� ¿[HG� LQ� ���� VROXWLRQ� RI� QHXWUDO� IRUPDOLQ�� DQG� DIWHU�
VWDQGDUG�FRQGXFWLQJ�SDUDI¿Q�FXWV�ZHUH�SDLQWHG�E\�WKH�KHPDWR[\OLQ�HRVLQ��
&OLQLFDO� SDUW� FRQVLVWHG� LQ� WKH� FRPSDUDWLYH� DQDO\VHV� RI� ���� REVHUYDWLRQV�
XVLQJ� GHYHORSHG� VLQJOH�URZ� VXWXUH� LQ� DEGRPLQDO� DQDVWRPRVHV� ±� ����
SDWLHQWV�DQG�WUDGLWLRQDO�GRXEOH�URZ�VXWXUH�LQ�����FKLOGUHQ��)RU�FRPSDULVRQ�
WKH�IROORZLQJ���GLVHDVHV�ZHUH�WDNHQ��DWUHVLD�DQG�FLFDWULFLDO�VWHQRVLV�RI�WKH�
HVRSKDJXV�� +LUVFKVSUXQJ¶V� GLVHDVH�� GROLFKRVLJPD� DERXW� ZKLFK� VXUJHU\�
LV� PDGH� LQ� WZR� JURXSV� RI� SDWLHQWV�� WKH� PDLQ� �XVLQJ� VLQJOH�URZ� VXWXUH�
DQDVWRPRVLV�LQ�RXU�GHYHORSPHQW�±����FKLOGUHQ��DQG�FRQWURO��XVLQJ�GRXEOH�
URZ�VXWXUH��±����FKLOGUHQ��,Q�FRPSDUHG�JURXSV�SDWLHQWV�ZHUH�FRPSDUDEOH�
LQ� WKH� DJH� DQG� VH[� E\� TXDQWLW\� DQG� QDWXUH� RI� DQDVWRPRVLV� ZKLFK� ZHUH�
PDGH�� 5HVXOWV�� 7KH� FRPSDUDWLYH� VWXG\� VKRZHG� WKH� EHQH¿WV� DEGRPLQDO�
DQDVWRPRVLV�LPSRVHG�E\�D�VLQJOH�URZ��FRQWLQXRXV��LQYDJLQDWHG�DWUDXPDWLF�
VXWXUH�� QRW� UHVROYLQJ� VXWXUDO� PDWHULDO� LQ� FRPSDULVRQ� ZLWK� DQDVWRPRVLV�
IRUPHG�E\�GRXEOH�URZ�VXWXUH��7KHVH�LQYHVWLJDWLRQV�DOORZ�UHFRPPHQGLQJ�
GHYHORSHG� WHFKQLTXH� RI� LPSRVLQJ� VXFK� DQDVWRPRVHV� IRU� XVH� LQ� EURDG�
SUDFWLFH�RI�DEGRPLQDO�SHGLDWULF�VXUJHU\��&RQFOXVLRQ��&RQVLGHULQJ�SRVLWLYH�
FKDUDFWHULVWLFV�RI�DEGRPLQDO�DQDVWRPRVHV�� LPSRVHG�E\�VLQJOH�URZ�VXWXUH�
ZH�VKRXOG�UHFRJQL]H�WKLV�NLQG�DV�LGHDO�DQG�XQLYHUVDO�DQG�UHFRPPHQG�LW�LQ�
FOLQLFDO�SUDFWLFH�

ȼɈɋɋɌȺɇɈȼɅȿɇɂȿ�ɉɈȾȼɂɀɇɈɋɌɂ�ɉȺɅɖɐȿȼ�ɉɊɂ�
ɉɈȼɊȿɀȾȿɇɂɂ�ɋɍɏɈɀɂɅɂɃ�ɋȽɂȻȺɌȿɅȿɃ�ɍ�ȾȿɌȿɃ
ɇ�ȼ��Ƚɚɜɪɢɥɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɇ�ȼ��Ʌɶɜɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� Ʌɟɱɟɧɢɟ� ɩɨɜɪɟɠɞɟɧɢɣ� ɫɭɯɨɠɢɥɢɣ� ɫɝɢɛɚɬɟɥɟɣ� ɩɚɥɶɰɟɜ�
ɤɢɫɬɢ� ɭ� ɞɟɬɟɣ� ɤɚɤ� ɜ� ɨɫɬɪɨɦ�� ɬɚɤ� ɢ� ɜ� ɨɬɞɚɥɟɧɧɨɦ� ɩɟɪɢɨɞɟ� ɨɫɬɚɟɬɫɹ�
ɨɞɧɨɣ�ɢɡ�ɚɤɬɭɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ�ɤɢɫɬɟɜɨɣ�ɯɢɪɭɪɝɢɢ��Ɍɪɚɜɦɚ�ɫɭɯɨɠɢɥɢɣ�
ɫɨɫɬɚɜɥɹɟɬ� ɞɨ� ���� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɩɨɜɪɟɠɞɟɧɢɣ� ɤɢɫɬɢ� ɜ� ɞɟɬɫɤɨɦ�
ɜɨɡɪɚɫɬɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɮɭɧɤɰɢɢ� ɩɪɢ�
ɩɨɜɪɟɠɞɟɧɢɢ� ɫɭɯɨɠɢɥɢɣ� ɫɝɢɛɚɬɟɥɟɣ� ɩɚɥɶɰɟɜ� ɭ� ɞɟɬɟɣ� ɨɛɭɫɥɨɜɥɟɧɚ�
ɪɹɞɨɦ�ɮɚɤɬɨɪɨɜ��ɑɟɦ�ɦɥɚɞɲɟ�ɪɟɛɟɧɨɤ��ɬɟɦ�ɫɥɨɠɧɟɟ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ�
ɩɨɜɪɟɠɞɟɧɢɟ� ɫɭɯɨɠɢɥɢɣ� ɜɨ� ɜɪɟɦɹ� ɩɟɪɜɢɱɧɨɝɨ� ɨɫɦɨɬɪɚ� ɩɪɢ� ɬɪɚɜɦɟ�
ɤɢɫɬɢ�� Ɇɚɥɵɣ� ɪɚɡɦɟɪ� ɫɭɯɨɠɢɥɶɧɨ�ɫɜɹɡɨɱɧɨɝɨ� ɚɩɩɚɪɚɬɚ� ɞɟɥɚɟɬ�
ɧɟɜɨɡɦɨɠɧɵɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɧɨɝɨɧɢɬɟɜɵɯ� ɲɜɨɜ�� ɩɨɷɬɨɦɭ�
ɫɥɨɠɧɟɟ� ɨɛɟɫɩɟɱɢɬɶ� ɨɩɬɢɦɚɥɶɧɨɟ� ɫɨɨɬɧɨɲɟɧɢɟ� ɫɤɨɥɶɠɟɧɢɹ� ɢ�
ɩɪɨɱɧɨɫɬɢ�ɜ�ɦɟɫɬɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɫɭɯɨɠɢɥɢɹ��Ɉɬɫɭɬɫɬɜɢɟ�ɧɚ�ɪɵɧɤɟ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɬɢɩɨɪɚɡɦɟɪɨɜ�ɩɟɬɥɟɜɨɝɨ�ɲɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɞɟɥɚɟɬ�
ɧɟɜɨɡɦɨɠɧɵɦ� ɩɪɢɦɟɧɟɧɢɟ� ɫɭɯɨɠɢɥɶɧɨɝɨ� ɲɜɚ� ɩɨ� 7VXJH� ɭ� ɞɟɬɟɣ�
ɦɥɚɞɲɟɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ��Ʉɪɨɦɟ�ɬɨɝɨ��ɱɟɦ�ɦɥɚɞɲɟ�ɪɟɛɟɧɨɤ��ɬɟɦ�
ɦɟɧɶɲɟ�ɨɧ�ɫɩɨɫɨɛɟɧ�ɤ�ɤɨɨɩɟɪɚɰɢɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɭ�ɧɟɝɨ�ɨɬɫɭɬɫɬɜɭɟɬ�
ɦɨɬɢɜɚɰɢɹ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɪɚɧɧɟɣ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɟɧɢɟ�ɛɥɢɠɚɣɲɢɯ�ɢ�ɨɬɞɚɥɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɥɟɱɟɧɢɹ� ɞɟɬɟɣ� ɫ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɫɭɯɨɠɢɥɢɣ� ɫɝɢɛɚɬɟɥɟɣ� ɩɚɥɶɰɟɜ�
ɤɢɫɬɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɂɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝ��ɜ�ɨɬɞɟɥɟɧɢɟ�
ɦɢɤɪɨɯɢɪɭɪɝɢɢ�ȾȽɄȻ�ʋ���ɢɦ��ɇ�Ɏ��Ɏɢɥɚɬɨɜɚ�ɨɛɪɚɬɢɥɢɫɶ�����ɞɟɬɟɣ�
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ� ɫ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɫɭɯɨɠɢɥɢɣ� ɫɝɢɛɚɬɟɥɟɣ�
ɩɚɥɶɰɟɜ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɪɨɤɨɜ�� ɩɪɨɲɟɞɲɢɯ� ɫ� ɦɨɦɟɧɬɚ� ɬɪɚɜɦɵ��
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɪɚɡɥɢɱɧɵɟ� ɦɟɬɨɞɵ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɰɟɥɨɫɬɧɨɫɬɢ�
ɫɭɯɨɠɢɥɢɹ�� ɩɟɪɜɢɱɧɵɣ� ɫɭɯɨɠɢɥɶɧɵɣ� ɲɨɜ� ±� ɪɚɧɧɢɣ� �ɞɨ� ��� ɱ�� ɢ�
ɩɨɡɞɧɢɣ��ɨɬ����ɱ�ɞɨ����ɫɭɬ���ɜɬɨɪɢɱɧɵɣ�ɫɭɯɨɠɢɥɶɧɵɣ�ɲɨɜ�±�ɪɚɧɧɢɣ�
�ɨɬ����ɞɨ����ɫɭɬ��ɢ�ɩɨɡɞɧɢɣ��ɨɬ����ɫɭɬ���ɉɪɢ�ɡɚɫɬɚɪɟɥɵɯ�ɩɨɜɪɟɠɞɟɧɢɹɯ�
ɜɵɩɨɥɧɹɥɢ�ɬɟɧɞɨɩɥɚɫɬɢɤɭ��Ɉɩɟɪɚɬɢɜɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɩɪɨɜɨɞɢɥɢ�ɫ�
ɭɱɟɬɨɦ�ɫɥɟɞɭɸɳɢɯ�ɩɪɢɧɰɢɩɨɜ��ɪɚɰɢɨɧɚɥɶɧɵɣ�ɨɩɟɪɚɬɢɜɧɵɣ�ɞɨɫɬɭɩ��
ɜɵɩɨɥɧɟɧɢɟ�ɫɭɯɨɠɢɥɶɧɨɝɨ�ɲɜɚ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɦɢɤɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɬɟɯɧɢɤɢ� ɢ� ɨɩɬɢɱɟɫɤɨɝɨ� ɭɜɟɥɢɱɟɧɢɹ�� ɩɪɢɦɟɧɟɧɢɟ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ�
ɩɪɨɬɨɤɨɥɨɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ�� Ɋɚɡɪɚɛɨɬɚɧɵ� ɢ�
ɜɧɟɞɪɟɧɵ�ɜ�ɩɪɚɤɬɢɤɭ�ɷɧɞɨɩɪɨɬɟɡɵ�ɫɭɯɨɠɢɥɢɣ��ɩɟɬɥɟɜɵɟ�ɧɢɬɢ�ɦɚɥɵɯ�
ɬɢɩɨɪɚɡɦɟɪɨɜ��Ɋɟɡɭɥɶɬɚɬɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɨɰɟɧɢɜɚɥɢ�ɩɨ�ɲɤɚɥɟ�
7$0� �7RWDO� $FWLYH� 0RWLRQ��� ɏɨɪɨɲɢɣ� ɪɟɡɭɥɶɬɚɬ� ɩɨɥɭɱɟɧ� ɜ� �������
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ�ɜ�������ɢ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ�ɜ��������ɱɬɨ�
ɫɨɩɨɫɬɚɜɢɦɨ� ɫ� ɞɚɧɧɵɦɢ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɢ� ɡɚɪɭɛɟɠɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ��
ȼɵɜɨɞɵ��Ɋɚɰɢɨɧɚɥɶɧɵɣ�ɩɨɞɯɨɞ�ɤ�ɜɵɛɨɪɭ�ɞɨɫɬɭɩɚ�ɩɨɡɜɨɥɹɟɬ�ɢɡɛɟɠɚɬɶ�
ɨɛɪɚɡɨɜɚɧɢɹ� ɜɵɪɚɠɟɧɧɵɯ� ɪɭɛɰɨɜ�� ɫɧɢɡɢɬɶ� ɱɚɫɬɨɬɭ� ɫɝɢɛɚɬɟɥɶɧɵɯ�
ɤɨɧɬɪɚɤɬɭɪ�� ɭɦɟɧɶɲɚɟɬ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ��
ȼɵɩɨɥɧɟɧɢɟ�ɫɭɯɨɠɢɥɶɧɨɝɨ�ɲɜɚ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɦɢɤɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɬɟɯɧɢɤɢ� ɩɨɡɜɨɥɹɟɬ� ɞɨɫɬɢɱɶ� ɯɨɪɨɲɟɝɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɪɟɡɭɥɶɬɚɬɚ��
Ɋɚɡɪɚɛɨɬɚɧɧɵɟ�ɩɪɨɬɨɤɨɥɵ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɭ�ɞɟɬɟɣ�
ɦɥɚɞɲɟɝɨ�ɜɨɡɪɚɫɬɚ�ɩɨɡɜɨɥɹɸɬ�ɞɨɛɢɬɶɫɹ�ɜɤɥɸɱɟɧɢɹ�ɪɟɛɟɧɤɚ�ɜ�ɩɪɨɰɟɫɫ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɫɝɢɛɚɧɢɹ�ɩɚɥɶɰɟɜ�ɤɢɫɬɢ�

5(&29(5<�2)�7+(�),1*(56�)/(;,%,/,7<�$7�)/(;25�
7(1'216�,1-85<�,1�&+,/'5(1
1�9��*DYULOHQNR
6FLHQWL¿F�$GYLVRU�±�1�9��/YRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7UHDWPHQW�RI�LQMXULHV�RI�WKH�ÀH[RU�WHQGRQV�RI�WKH�¿QJHUV�LQ�
FKLOGUHQ�ERWK�LQ�DFXWH�DQG�LQ�WKH�ORQJ�WHUP�LV�RQH�RI�WKH�XUJHQW�SUREOHPV�
RI�+DQG�6XUJHU\��2I�WKH�WRWDO�KDQG�LQMXULHV�LQ�FKLOGKRRG�WUDXPD�WHQGRQV�
XS�WR������7KH�XUJHQF\�RI�UHVWRULQJ�WKH�IXQFWLRQ�RI�ÀH[LRQ�RI�WKH�¿QJHUV�
DW� WKH� ÀH[RU� WHQGRQ� LQMXU\� LQ� FKLOGUHQ� GXH� WR� WKH� IDFW� WKDW� WKH� \RXQJHU�
WKH�FKLOG��WKH�PRUH�GLI¿FXOW�WR�GLDJQRVH�WHQGRQ�GDPDJH�GXULQJ�WKH�LQLWLDO�
H[DPLQDWLRQ�LQ�WUDXPD�EUXVK��7KH�VPDOO�VL]H�RI�WKH�WHQGRQ�DQG�OLJDPHQWV�
PDNHV�LW�LPSRVVLEOH�WR�XVH�PXOWL�WKUHDGHG�MRLQWV��VR�GLI¿FXOW�WR�HQVXUH�DQ�
RSWLPDO�VOLS�UDWLR�DQG�VWUHQJWK�LQ�WHQGRQ�UHSDLU��/DFN�RI�UHOHYDQW�PDUNHW�
VL]HV� VXWXUH� ORRS�PDNHV� LW� LPSRVVLEOH� WR�XVH� WKH� WHQGRQ�VXWXUH�7VXJH� LQ�
\RXQJHU�DJH�JURXSV��,Q�DGGLWLRQ��WKH�\RXQJHU�WKH�FKLOG��WKH�OHVV�KH�LV�DEOH�
WR� FRRSHUDWH�� WKHUHIRUH� LW� GRHV� QRW� KDYH� WKH�PRWLYDWLRQ�GXULQJ� WKH� HDUO\�
SRVWRSHUDWLYH� UHKDELOLWDWLRQ�� $LP�� ,PSURYLQJ� LPPHGLDWH� DQG� ORQJ�WHUP�
UHVXOWV� RI� WUHDWPHQW� RI� FKLOGUHQ� ZLWK� LQMXULHV� RI� ÀH[RU� WHQGRQV� RI� WKH�
¿QJHUV��0DWHULDOV�DQG�PHWKRGV��'XULQJ�WKH�SHULRG�IURP������WR������LQ�
WKH� 'HSDUWPHQW� RI� 0LFURVXUJHU\� )LODWRY� &KLOGUHQ¶V� 0XQLFLSDO� &OLQLFDO�
+RVSLWDO�ʋ����DVNHG�����FKLOGUHQ�DJHG���WR����\HDUV��'HSHQGLQJ�RQ�WKH�
WLPH�HODSVHG�VLQFH�WKH�LQMXU\��YDULRXV�PHWKRGV�RI�UHVWRULQJ�WKH�LQWHJULW\�RI�
WKH�WHQGRQ��3ULPDU\�WHQGRQ�VXWXUH�±�HDUO\��ZLWKLQ����KRXUV��DQG�ODWH��IURP�
���KRXUV�WR����GD\V���VHFRQGDU\�WHQGRQ�VXWXUH�±�HDUO\�����WR����GD\V��DQG�
ODWH�����GD\V���,W�ZDV�WHQGRSODVWLF�SHUIRUPHG�LQ�FKURQLF�LQMXULHV��6XUJHU\�
ZDV� SHUIRUPHG� ZLWK� WKH� IROORZLQJ� SULQFLSOHV�� UDWLRQDO� UDQGRP� DFFHVV�
SHUIRUPDQFH� RI� WKH� WHQGRQ� VXWXUH� XVLQJ� PLFURVXUJLFDO� WHFKQLTXHV� DQG�

RSWLFDO� ]RRP��DSSOLFDWLRQ� VSHFL¿F�SURWRFROV�SRVWRSHUDWLYH� UHKDELOLWDWLRQ��
'HYHORSHG�DQG�SXW�LQWR�SUDFWLFH�LPSODQWV�WHQGRQV��ORRS�\DUQ�VPDOO�VL]HV��
5HVXOWV��7UHDWPHQW�UHVXOWV�ZHUH�HYDOXDWHG�RQ�D�VFDOH�RI�7$0��7RWDO�$FWLYH�
0RWLRQ���$�JRRG�UHVXOW�ZDV�REWDLQHG�LQ��������VDWLVIDFWRU\�LQ�������DQG�
SRRU�LQ��������ZKLFK�LV�FRPSDUDEOH�ZLWK�WKH�GDWD�RI�GRPHVWLF�DQG�IRUHLJQ�
OLWHUDWXUH��&RQFOXVLRQ��5DWLRQDO�DSSURDFK� WR� WKH�FKRLFH�RI�DFFHVV�DYRLGV�
SURQRXQFHG� VFDUV�� UHGXFHV� WKH� IUHTXHQF\� RI� ÀH[LRQ� FRQWUDFWXUHV�� DQG�
UHGXFHV�WKH�VHYHULW\�RI�SDLQ��3HUIRUPLQJ�WHQGRQ�VXWXUH�XVLQJ�PLFURVXUJLFDO�
WHFKQLTXH� DOORZV� DFKLHYLQJ� D� KLJK� IXQFWLRQDO� RXWFRPH�� 'HYHORSHG�
SRVWRSHUDWLYH� UHKDELOLWDWLRQ�SURWRFROV� LQ�\RXQJ�FKLOGUHQ�FDQ�DFKLHYH� WKH�
LQFOXVLRQ�RI�WKH�FKLOG�LQ�WKH�UHFRYHU\�SURFHVV�

ȼɈɁɆɈɀɇɈɋɌɂ�ɉɊɂɆȿɇȿɇɂə�ɅȺɉȺɊɈɋɄɈɉɂɑȿɋɄɂɏ�
ȼɆȿɒȺɌȿɅɖɋɌȼ�ɍ�ȾȿɌȿɃ�ɋ�ȼɇɍɌɊɂȻɊɘɒɇɕɆɂ�ɂ�
ɁȺȻɊɘɒɂɇɇɕɆɂ�ɅɂɆɎȺɇȽɂɈɆȺɆɂ
ȿ�ȿ��Ȼɢɛɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɘ��ɋɨɤɨɥɨɜ
Ɋɨɫɫɢɣɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ�ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ɇɂɂ�ɫɤɨɪɨɣ�ɩɨɦɨɳɢ�ɢɦ��ɇ�ȼ��ɋɤɥɢɮɨɫɨɜɫɤɨɝɨ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
ȼɜɟɞɟɧɢɟ�� Ʌɢɦɮɚɧɝɢɨɦɵ� �ɅȽ�� ±� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ��
ɨɬɧɨɫɹɳɢɟɫɹ� ɤ� ɝɪɭɩɩɟ� ɞɢɫɷɦɛɪɢɨɩɥɚɡɢɣ�� ɂɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɵɟ� ɢ�
ɪɟɬɪɨɚɛɞɨɦɢɧɚɥɶɧɵɟ� ɅȽ� ɜɫɬɪɟɱɚɸɬɫɹ� ɜ� ��� ɫɥɭɱɚɟɜ�� ȼ� ɥɢɬɟɪɚɬɭɪɟ�
ɩɪɢɫɭɬɫɬɜɭɸɬ� ɪɚɡɥɢɱɧɵɟ� ɦɧɟɧɢɹ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɭ� ɞɟɬɟɣ� ɫ� ɢɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɵɦɢ�
ɅȽ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɭ� ɞɟɬɟɣ� ɫ� ɢɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɵɦɢ�
ɅȽ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɤɥɢɧɢɤɚɯ� ɤɚɮɟɞɪɵ� ɞɟɬɫɤɨɣ� ɯɢɪɭɪɝɢɢ�
ɊɆȺɉɈ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� �� ɥɟɬ� ɩɪɨɯɨɞɢɥɢ� ɥɟɱɟɧɢɟ� ��� ɞɟɬɟɣ� ɫ�
ɢɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɵɦɢ� ɅȽ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɦɟɫ� ɞɨ� ��� ɥɟɬ�� Ⱦɥɹ�
ɭɬɨɱɧɟɧɢɹ� ɞɢɚɝɧɨɡɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɍɁɂ�� ɋɄɌ� ɢ� ɆɊɌ�� Ɍɟɯɧɢɤɚ�
ɨɩɟɪɚɰɢɢ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɥɨɤɚɥɢɡɚɰɢɟɣ�� ɪɚɡɦɟɪɚɦɢ� ɢ� ɨɪɝɚɧɧɨɣ�
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ� ɅȽ�� Ʌɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɟ� ɢɫɫɟɱɟɧɢɟ� ɅȽ� ɛɵɥɨ�
ɜɵɩɨɥɧɟɧɨ� ��� ɞɟɬɹɦ�� ɜɢɞɟɨɚɫɫɢɫɬɢɪɨɜɚɧɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ±� ɜ� ��
ɫɥɭɱɚɹɯ� ɦɟɡɟɧɬɟɪɢɚɥɶɧɵɯ� ɅȽ�� Ɋɟɛɟɧɤɭ� ɫ� ɅȽ� ɥɟɜɨɝɨ� ɧɚɞɩɨɱɟɱɧɢɤɚ�
ɜɵɩɨɥɧɢɥɢ� ɬɪɚɧɫɩɟɪɢɬɨɧɟɚɥɶɧɭɸ� ɚɞɪɟɧɚɥɷɤɬɨɦɢɸ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɂɚɜɟɪɲɟɧɢɟ� ɨɩɟɪɚɰɢɢ� ɨɬɤɪɵɬɵɦ� ɞɨɫɬɭɩɨɦ� ɩɨɬɪɟɛɨɜɚɥɨɫɶ� ɭ� ɨɞɧɨɝɨ�
ɪɟɛɟɧɤɚ� ɜ� ɯɨɞɟ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɪɟɡɟɤɰɢɢ� ɫɟɥɟɡɟɧɤɢ�� Ʌɟɬɚɥɶɧɵɯ�
ɢɫɯɨɞɨɜ� ɧɟ� ɛɵɥɨ�� Ɋɚɧɧɢɣ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ� ɩɪɨɬɟɤɚɥ� ɛɟɡ�
ɨɫɥɨɠɧɟɧɢɣ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ��ɉɪɢ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜɨ�
ɜɫɟɯ� ɧɚɛɥɸɞɟɧɢɹɯ� ɛɵɥ� ɩɨɞɬɜɟɪɠɞɟɧ� ɞɢɚɝɧɨɡ� ɅȽ�� ɉɪɢ� ɤɨɧɬɪɨɥɶɧɨɦ�
ɨɛɫɥɟɞɨɜɚɧɢɢ� ɜ� ɫɪɨɤɢ� ɨɬ� �� ɦɟɫ� ɞɨ� �� ɥɟɬ� ɪɟɰɢɞɢɜɨɜ� ɧɟ� ɨɬɦɟɱɟɧɨ��
ȼɵɜɨɞɵ�� Ɉɩɵɬ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɜɵɫɨɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɭ�ɞɟɬɟɣ�ɫ�
ɢɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɵɦɢ�ɥɢɦɮɚɧɝɢɨɦɚɦɢ��ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɨɡɪɚɫɬɚ��
ɥɨɤɚɥɢɡɚɰɢɢ� ɢ� ɨɪɝɚɧɧɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ� ɥɢɦɮɚɧɝɢɨɦ� ɜɨɡɦɨɠɧɨ�
ɩɪɢɦɟɧɟɧɢɟ�ɜɢɞɟɨɚɫɫɢɫɬɢɪɨɜɚɧɧɵɯ�ɨɩɟɪɚɰɢɣ�

3266,%,/,7,(6�2)�$33/,&$7,21�/$3$526&23,&�
685*(5<�,1�&+,/'5(1�:,7+�,175$�$%'20,1$/�$1'�
5(7523(5,721($/�/<03+$1*,20$6
(�(��%LELNRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��<X�<X��6RNRORY
5XVVLDQ�PHGLFDO�DFDGHP\�RI�SRVWJUDGXDWH�HGXFDWLRQ��0RVFRZ��5XVVLD
1�9��6NOLIRVRYVN\�5HVHDUFK�,QVWLWXWH�RI�(PHUJHQF\�0HGLFLQH��0RVFRZ��
5XVVLD

,QWURGXFWLRQ��/\PSKDQJLRPD��/+��LV�D�EHQLJQ�JURZWKV�EHORQJLQJ�WR�WKH�
JURXS�GL]HPEULRSOD]\��,QWUD�DEGRPLQDO�DQG�UHWURDEGRPLQDOQ\H�/+�RFFXU�
LQ� ���RI� FDVHV�� ,Q� WKH� OLWHUDWXUH� WKHUH� LV� D� FRQWURYHUVLDO� RSLQLRQ� RQ� WKH�
SRVVLEOH� XVH� RI� ODSDURVFRS\� LQ� FKLOGUHQ�ZLWK� LQWUD�DEGRPLQDO� /+��$LP��
([SORUH�WKH�SRVVLELOLW\�RI�XVLQJ�ODSDURVFRSLF�VXUJHU\�LQ�FKLOGUHQ�ZLWK�LQWUD�
DEGRPLQDO�/+��0DWHULDOV�DQG�PHWKRGV��$W�WKH�FOLQLFV�RI�3HGLDWULF�6XUJHU\�
'HSDUWPHQW�50$32�RYHU�WKH�SDVW���\HDUV����FKLOGUHQ�ZHUH�WUHDWHG�ZLWK�
LQWUDDEGRPLQDO� /+� LQ� DJH� IURP� �� PRQWKV� WR� ��� \HDUV�� 7R� FODULI\� WKH�
GLDJQRVLV�ZH�XVHG�XOWUDVRXQG��VSLUDO�&7�DQG�05,��7KH�VXUJLFDO�SURFHGXUH�
ZDV�GHWHUPLQHG�E\�ORFDWLRQ��VL]H�DQG�RUJDQ�EHORQJLQJ�/+��/DSDURVFRSLF�
H[FLVLRQ�RI�/+�ZDV�SHUIRUPHG����FKLOGUHQ��YLGHRDVVLVWHG�LQWHUYHQWLRQ�±�LQ�
��FDVHV�RI�PHVHQWHULF�/+��&KLOG�ZLWK�/+�RI� OHIW�DGUHQDO� WUDQVSHULWRQHDO�
DGUHQDOHFWRP\� ZDV� SHUIRUPHG�� 5HVXOWV�� &RPSOHWLRQ� RI� WKH� WUDQVDFWLRQ�
LQ� RSHQ� DFFHVV� LQ� RQH� FDVH� LW� WRRN� GXULQJ� ODSDURVFRSLF� UHVHFWLRQ� RI� WKH�
VSOHHQ��:HUH� QR� GHDWKV��7KH� HDUO\� SRVWRSHUDWLYH� SHULRG�ZDV� XQHYHQWIXO�
LQ� DOO� FDVHV��%\� KLVWRORJLFDO� H[DPLQDWLRQ� LQ� DOO� FDVHV� WKH� GLDJQRVLV�ZDV�
FRQ¿UPHG�E\�/+��$W�IROORZ�XS�LQ�D�SHULRG�RI���PRQWKV�XS�WR���\HDUV�RI�
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UHFXUUHQFH�ZDV�REVHUYHG��&RQFOXVLRQ��([SHULHQFH�RI� WKH�UHVHDUFK�VKRZV�
D� KLJK� HIIHFWLYHQHVV� RI� ODSDURVFRS\� LQ� FKLOGUHQ� ZLWK� LQWUD�DEGRPLQDO�
/+�� 'HSHQGLQJ� RQ� WKH� DJH�� ORFDWLRQ� DQG� RUJDQ� VXSSOLHV� /+� PD\� XVH�
YLGHRDVVLVWHG�RSHUDWLRQV�

ɏɂɊɍɊȽɂɑȿɋɄȺə�ɄɈɊɊȿɄɐɂə�ȼɊɈɀȾȿɇɇɈȽɈ�ȼɕȼɂɏȺ
ȻȿȾɊȺ�ɍ�ȾȿɌȿɃ�ɊȺɁɇɕɏ�ȼɈɁɊȺɋɌɇɕɏ�ȽɊɍɉɉ
ȿ�ɂ��Ɇɚɥɶɤɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ɇ��Ʉɪɟɫɬɶɹɲɢɧ��ɤ�ɦ�ɧ��ɘ�ɂ��
Ʌɨɡɨɜɚɹ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɪɨɠɞɟɧɧɵɣ� ɜɵɜɢɯ� ɛɟɞɪɚ� ±� ɨɞɧɨ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ�
ɜɫɬɪɟɱɚɸɳɢɯɫɹ� ɜɪɨɠɞɟɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�
ɚɩɩɚɪɚɬɚ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɛɨɥɶɲɭɸ� ɨɫɜɟɳɟɧɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɜ�
ɥɢɬɟɪɚɬɭɪɟ�ɢ�ɪɚɡɪɚɛɨɬɤɭ�ɦɧɨɠɟɫɬɜɚ�ɦɟɬɨɞɨɜ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɢ�ɥɟɱɟɧɢɹ��
ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɜɢɬɢɹ� ɞɟɮɨɪɦɢɪɭɸɳɟɝɨ� ɤɨɤɫɚɪɬɪɨɡɚ� ɞɨɫɬɢɝɚɟɬ�
��±�����ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ�
ɜɨɡɧɢɤɚɸɬ�ɜɫɥɟɞɫɬɜɢɟ�ɩɨɡɞɧɟɣ�ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ�ɢɥɢ�ɧɟɚɞɟɤɜɚɬɧɨɣ�
ɬɚɤɬɢɤɢ� ɜɟɞɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɬɚɤɬɢɤɭ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ�ɜɪɨɠɞɟɧɧɨɝɨ�ɜɵɜɢɯɚ�ɛɟɞɪɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɜɨɡɪɚɫɬɚ� ɪɟɛɟɧɤɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ���
ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɞɟɬɟɣ� ɫ� ɜɪɨɠɞɟɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ�
ɫɭɫɬɚɜɚ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɝɨɞɚ�ɞɨ����ɥɟɬ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɨɛɫɥɟɞɨɜɚɧɢɢ�
ɢ�ɥɟɱɟɧɢɢ�ɜ�ȾȽɄȻ�ʋ����ɢɦ��ɇ�Ɏ��Ɏɢɥɚɬɨɜɚ� ɝ��Ɇɨɫɤɜɵ� ɡɚ�ɩɟɪɢɨɞ� ɫ�
�����ɩɨ������ɝ��ɉɪɢ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɥɢɧɢɱɟɫɤɢɣ�ɦɟɬɨɞ��
ɍɁɂ�� ɪɟɧɬɝɟɧɨɝɪɚɮɢɸ�� ɆɋɄɌ� ɢ� ɆɊɌ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɨɡɪɚɫɬɚ�
ɢ� ɫɬɚɞɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɚɰɢɟɧɬɵ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ȼ�
��ɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ�ɞɟɬɢ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ���ɥɟɬ� �Q ������������ɤɨɬɨɪɵɦ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜɵɩɨɥɧɹɥɢ� ɨɬɤɪɵɬɨɟ� ɜɩɪɚɜɥɟɧɢɟ�� �� ɞɟɬɹɦ�
ɛɵɥɚ� ɩɨɤɚɡɚɧɚ� ɬɚɤɠɟ� ɤɨɪɪɢɝɢɪɭɸɳɚɹ� ɨɫɬɟɨɬɨɦɢɹ�� Ⱦɟɬɢ� �±�� ɥɟɬ�
ɜɨɲɥɢ�ɜɨ���ɸ�ɝɪɭɩɩɭ� �Q ������������ɢɦ�ɩɪɨɜɨɞɢɥɢ�ɜɧɟɫɭɫɬɚɜɧɵɟ�ɢ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɉɚɰɢɟɧɬɚɦ� ��ɣ� ɝɪɭɩɩɵ� �ɫɬɚɪɲɟ�
��ɥɟɬ���������ɜ�ɨɫɧɨɜɧɨɦ�ɜɵɩɨɥɧɹɥɢ�ɜɧɟɫɭɫɬɚɜɧɵɟ�ɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɞɟɬɟɣ� �±��ɣ� ɝɪɭɩɩ� ɯɨɪɨɲɢɣ� ɢ�
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ�ɪɟɡɭɥɶɬɚɬɵ�ɞɨɫɬɢɝɧɭɬɵ�ɜ�����ɫɥɭɱɚɟɜ��ɚ�ɜ���ɣ�
ɝɪɭɩɩɟ� ±� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�� ɉɪɢ� ɢɡɨɥɢɪɨɜɚɧɧɨɦ� ɜɧɭɬɪɢɫɭɫɬɚɜɧɨɦ�
ɜɦɟɲɚɬɟɥɶɫɬɜɟ�����ɞɟɬɟɣ��ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ�ɢɫɯɨɞ�ɧɚɛɥɸɞɚɥɢ�ɜ�����
ɫɥɭɱɚɟɜ��ȼɵɜɨɞɵ��Ⱦɥɹ�ɭɥɭɱɲɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ�
ɞɟɬɟɣ�ɫ�ɜɪɨɠɞɟɧɧɵɦ�ɜɵɜɢɯɨɦ�ɛɟɞɪɚ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɜɨɡɪɚɫɬ�
ɩɚɰɢɟɧɬɚ��ɇɚɢɥɭɱɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɭɞɚɟɬɫɹ�ɞɨɫɬɢɱɶ�ɭ�ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�
ɞɨ���ɥɟɬ�ɠɢɡɧɢ�
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,QWURGXFWLRQ�� &RQJHQLWDO� GLVORFDWLRQ� RI� D� IHPXU� LV� RQH� RI� PRVW� RIWHQ�
FRQJHQLWDO� GLVHDVHV� RI� D� ORFRPRWRULXP�� 'HVSLWH� ODUJHU� LOOXPLQDWLQJ�
LQWHQVLW\�RI�WKLV�SUREOHP�LQ�OLWHUDWXUH�DQG�GHYHORSPHQW�RI�PDQ\�PHWKRGV�
RI� GLDJQRVWLFV� DQG� WUHDWPHQW�� SUREDELOLW\� RI� GHIRUPLQJ� FR[DUWKURVLV�
SURJUHVV�LV�KLJK�DQG�UHDFKHV���±�����8QVDWLVIDFWRU\�UHVXOWV�RI�WUHDWPHQW�
LQ�VRPH�FDVHV�DULVH�EHFDXVH�RI�ODWH�VWDWHPHQW�RI�WKH�GLDJQRVLV�RU�LQDGHTXDWH�
WDFWLFV�RI�PDLQWDLQLQJ��$LP��7R�RSWLPL]H�WDFWLFV�RI�VXUJLFDO�FRUUHFWLRQ�RI�D�
FRQJHQLWDO�GLVORFDWLRQ�RI�D�IHPXU�GHSHQGLQJ�RQ�WKH�DJH�RI�FKLOG��0DWHULDOV�
DQG�PHWKRGV�����FDVH�KLVWRULHV�RI�FKLOGUHQ�DJHG�IURP���WLOO����\HDUV�ZKLFK�
ZHUH�RQ�LQVSHFWLRQ�DQG�WUHDWPHQW�LQ�)LODWRY�&KLOGUHQ¶V�0XQLFLSDO�&OLQLFDO�
+RVSLWDO�ʋ����RI�0RVFRZ�ZLWK�FRQJHQLWDO�SDWKRORJ\�RI�D�KLS�MRLQW�IURP�
�����IRU������ZHUH�DQDO\]HG��7KH�FOLQLFDO�PHWKRG��86��UDGLRJUDSK\��&0,�
DQG�03,�ZHUH�XVHG�GXULQJ�WKH�LQVSHFWLRQ��'HSHQGLQJ�RQ�DJH�DQG�D�GLVHDVH�
VWDJH�SDWLHQWV�ZHUH�GLYLGHG�LQWR���JURXSV��7KH��VW�JURXS�LQFOXGHG�FKLOGUHQ�
DJHG���WLOO���\HDUV�������������E\�ZKLFK�RSHQ�GLDSODVLV�ZDV�PDLQO\�FDUULHG�
RXW��DOVR�FRUUHFWLYH�RVWHRWRP\�ZDV�VKRZQ�WR���FKLOGUHQ��&KLOGUHQ�RI��±��
\HDUV�ZHUH� LQFOXGHG�LQWR� WKH��QG�JURXS�������������� WKH\�FDUULHG�RXW� WKH�
H[WUDDUWLFXODU� DQG� FRPELQHG� LQWHUYHQWLRQV�� 7R� SDWLHQWV� RI� WKH� �UG� JURXS�
�ROGHU�WKDQ���\HDUV���������WKH�H[WUDDUWLFXODU�DQG�FRPELQHG�LQWHUYHQWLRQV�
ZHUH�JHQHUDOO\�FDUULHG�RXW��5HVXOWV��$W�FKLOGUHQ�RI�WKH�JURXSV��±��JRRG�DQG�
VDWLVIDFWRU\�UHVXOW�ZDV�UHDFKHG�LQ�����RI�FDVHV��,Q�WKH��UG�JURXS�WKLV�UHVXOW�
ZDV�REVHUYHG�DW�����RI�SDWLHQWV��$W� WKH� LVRODWHG� LQWUD� MRLQW� LQWHUYHQWLRQ�
����FKLOGUHQ�� WKH� IDLOXUH�ZDV�REVHUYHG� LQ�����RI� FDVHV��&RQFOXVLRQ��7R�
LPSURYH�WKH�UHVXOWV�RI�H[SHGLWLRXV�WUHDWPHQW�RI�FKLOGUHQ�ZLWK�D�FRQJHQLWDO�

GLVORFDWLRQ�RI�D�IHPXU�LW�LV�QHFHVVDU\�WR�FRQVLGHU�WKH�DJH�RI�WKH�SDWLHQW��,W�
LV�SRVVLEOH�WR�DFKLHYH�WKH�EHVW�UHVXOWV�LQ�VRPH�FDVHV�LQ�FKLOGUHQ�OHVV�WKDQ�
��\HDUV�RI�OLIH�

ȾɂɎɎȿɊȿɇɐɂɊɈȼȺɇɇɕɃ�ɉɈȾɏɈȾ�Ʉ�ȼɕȻɈɊɍ�ɆȿɌɈȾȺ
ɄɈɊɊȿɄɐɂɂ�ɉɊɈɄɋɂɆȺɅɖɇɈɃ�ȽɂɉɈɋɉȺȾɂɂ�ɍ�ȾȿɌȿɃ
Ⱥ�ɘ��Ɋɭɞɢɧ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɗ��Ɋɭɞɢɧ��ɤ�ɦ�ɧ��Ⱦ�ȼ��
Ɇɚɪɭɯɧɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ƚɢɩɨɫɩɚɞɢɹ�±� ɚɧɨɦɚɥɢɹ�ɪɚɡɜɢɬɢɹ��ɩɪɢ�ɤɨɬɨɪɨɣ�ɧɚɪɭɠɧɨɟ�
ɨɬɜɟɪɫɬɢɟ� ɭɪɟɬɪɵ� ɪɚɫɩɨɥɨɠɟɧɨ� ɧɚ� ɜɟɧɬɪɚɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɩɨɥɨɜɨɝɨ�ɱɥɟɧɚ��ɩɪɨɤɫɢɦɚɥɶɧɟɟ�ɰɟɧɬɪɚ�ɟɝɨ�ɝɨɥɨɜɤɢ��ɉɪɨɤɫɢɦɚɥɶɧɵɟ�
ɫɬɜɨɥɨɜɵɟ�� ɦɨɲɨɧɨɱɧɵɟ� ɢ� ɩɪɨɦɟɠɧɨɫɬɧɵɟ� ɮɨɪɦɵ� ɝɢɩɨɫɩɚɞɢɢ��
ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ� ɜɵɪɚɠɟɧɧɨɣ� �ɛɨɥɟɟ� ����� ɞɟɮɨɪɦɚɰɢɟɣ�
ɤɚɜɟɪɧɨɡɧɵɯ� ɬɟɥ�� ɬɪɟɛɭɸɬ� ɧɚɞɟɠɧɨɝɨ� ɩɨɥɧɨɝɨ� ɢɯ� ɪɚɫɩɪɚɜɥɟɧɢɹ� ɛɟɡ�
ɭɤɨɪɨɱɟɧɢɹ�ɞɥɢɧɵ�ɱɥɟɧɚ�ɢ�ɩɪɨɬɹɠɟɧɧɨɣ�ɩɥɚɫɬɢɤɢ�ɭɪɟɬɪɵ��ɂɫɩɨɥɶɡɭɸɬ�
ɷɬɚɩɧɵɟ� ɢ� ɨɞɧɨɦɨɦɟɧɬɧɵɟ� ɫɩɨɫɨɛɵ� ɥɟɱɟɧɢɹ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɞɧɨɦɨɦɟɧɬɧɨɝɨ� ɢ�
ɞɜɭɯɷɬɚɩɧɨɝɨ� ɦɟɬɨɞɨɜ� ɤɨɪɪɟɤɰɢɢ� ɩɪɨɤɫɢɦɚɥɶɧɨɣ� ɝɢɩɨɫɩɚɞɢɢ� ɭ�
ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɂɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝ��ɨɩɟɪɢɪɨɜɚɧɵ�
���� ɛɨɥɶɧɵɯ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɦɟɫ� ɞɨ� ��� ɥɟɬ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ�
ɫɨɫɬɚɜɢɥ� �±�� ɝɨɞɚ�� ɉɟɪɜɢɱɧɵɯ� ɛɨɥɶɧɵɯ� ɛɵɥɨ� ��� ������ ɱɟɥɨɜɟɤɚ��
ɩɨɜɬɨɪɧɵɯ�� ɪɚɧɟɟ� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɜ� ɞɪɭɝɢɯ� ɤɥɢɧɢɤɚɯ�� ±� ��� �������
ɋɬɜɨɥɨɜɚɹ�ɝɢɩɨɫɩɚɞɢɹ�ɫɨɫɬɚɜɢɥɚ�������������ɦɨɲɨɧɨɱɧɚɹ�±�����������
ɩɪɨɦɟɠɧɨɫɬɧɚɹ�±�����������ɫɥɭɱɚɟɜ��ȼ�ɰɟɥɹɯ�ɩɨɞɝɨɬɨɜɤɢ�ɛɨɥɶɧɵɯ�ɤ�
ɨɩɟɪɚɰɢɢ� ɩɪɨɜɨɞɢɥɢ� ɝɨɪɦɨɧɚɥɶɧɭɸ� ɫɬɢɦɭɥɹɰɢɸ� �ɯɨɪɢɨɧɢɱɟɫɤɢɦ�
ɝɨɧɚɞɨɬɪɨɩɢɧɨɦ�ɜɧɭɬɪɢɦɵɲɟɱɧɨ��ɦɚɡɹɦɢ�ɧɚ�ɨɫɧɨɜɟ�ɨɦɧɚɞɪɟɧɚ�ɢɥɢ�
ɚɧɞɪɨɝɟɥɟɦ��� Ɋɚɫɩɪɚɜɥɟɧɢɟ� ɤɚɜɟɪɧɨɡɧɵɯ� ɬɟɥ� ɜɵɩɨɥɧɹɥɢ� ɪɚɡɧɵɦɢ�
ɦɟɬɨɞɚɦɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɟɩɟɧɢ�ɞɟɮɨɪɦɚɰɢɢ�ɩɨɥɨɜɨɝɨ�ɱɥɟɧɚ��ȼ�
��ɣ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�����ɱɟɥɨɜɟɤ��ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɨɞɧɨɦɨɦɟɧɬɧɵɟ�
ɨɩɟɪɚɰɢɢ� ɩɥɚɫɬɢɤɢ� ɭɪɟɬɪɵ�� ɉɨɤɚɡɚɧɢɟɦ� ɫɥɭɠɢɥɢ� ɩɪɨɤɫɢɦɚɥɶɧɵɟ�
ɫɬɜɨɥɨɜɵɟ�ɮɨɪɦɵ�ɝɢɩɨɫɩɚɞɢɢ�ɢ�ɞɨɫɬɚɬɨɱɧɵɟ�ɪɚɡɦɟɪɵ�ɤɪɚɣɧɟɣ�ɩɥɨɬɢ��
ɩɨɡɜɨɥɹɸɳɢɟ� ɫɨɡɞɚɬɶ� ɧɟɨɭɪɟɬɪɭ� ɧɟɨɛɯɨɞɢɦɨɣ� ɞɥɢɧɵ�� ɉɪɢɦɟɧɹɥɢ�
ɨɞɧɨɦɨɦɟɧɬɧɭɸ�ɦɟɬɨɞɢɤɭ�ɬɭɛɭɥɹɪɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɨɩɟɪɟɱɧɨɝɨ�ɥɨɫɤɭɬɚ�
ɤɪɚɣɧɟɣ�ɩɥɨɬɢ�ɧɚ�ɫɨɫɭɞɢɫɬɨɣ�ɧɨɠɤɟ�ɫ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɩɥɚɫɬɢɤɨɣ�
ɝɨɥɨɜɤɢ�� ɫ� ɭɤɪɵɬɢɟɦ� ɭɪɟɬɪɵ� ɥɨɫɤɭɬɨɦ� ɦɹɫɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɹɢɱɤɚ� ɢ�
ɞɪɟɧɢɪɨɜɚɧɢɟɦ�ɩɭɡɵɪɹ�ɷɩɢɰɢɫɬɨɫɬɨɦɨɣ��Ȼɨɥɶɧɵɦ���ɣ�ɝɪɭɩɩɵ��Q ����
ɫ�ɦɨɲɨɧɨɱɧɵɦɢ�ɢ�ɩɪɨɦɟɠɧɨɫɬɧɵɦɢ�ɮɨɪɦɚɦɢ� ɫ� ɞɥɢɧɧɵɦ�ɩɨɥɨɜɵɦ�
ɱɥɟɧɨɦ� ɢ� ɧɟɞɨɫɬɚɬɨɱɧɵɦɢ� ɪɚɡɦɟɪɚɦɢ� ɤɪɚɣɧɟɣ� ɩɥɨɬɢ� ɩɪɢɦɟɧɹɥɢ�
ɞɜɭɯɷɬɚɩɧɨɟ� ɥɟɱɟɧɢɟ�� ɉɟɪɜɵɦ� ɷɬɚɩɨɦ� ɭɫɬɪɚɧɹɥɢ� ɞɟɮɨɪɦɚɰɢɸ�
ɤɚɜɟɪɧɨɡɧɵɯ� ɬɟɥ�� ɪɚɫɫɟɤɚɥɢ� ɢ� ɦɨɛɢɥɢɡɨɜɚɥɢ� ɤɪɵɥɶɹ� ɝɨɥɨɜɤɢ� ɢ�
ɡɚɝɨɬɚɜɥɢɜɚɥɢ� ɬɤɚɧɢ� ɞɥɹ� ɩɨɫɥɟɞɭɸɳɟɣ� ɩɥɚɫɬɢɤɢ� ɭɪɟɬɪɵ� ɩɭɬɟɦ�
ɢɦɩɥɚɧɬɚɰɢɢ� ɫɜɨɛɨɞɧɨɝɨ� ɥɨɫɤɭɬɚ� ɤɪɚɣɧɟɣ� ɩɥɨɬɢ� ɧɚ� ɜɟɧɬɪɚɥɶɧɭɸ�
ɩɨɜɟɪɯɧɨɫɬɶ�ɩɨɥɨɜɨɝɨ�ɱɥɟɧɚ��%UDFND��&XFNRZ���Ʌɨɫɤɭɬ�ɮɢɤɫɢɪɨɜɚɥɢ�
ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ�ɲɜɚɦɢ� ɢ� ɞɚɜɹɳɟɣ� ɩɨɜɹɡɤɨɣ� ɧɚ� �±�� ɞɧɟɣ��ȼɬɨɪɵɦ�
ɷɬɚɩɨɦ�ɱɟɪɟɡ��±���ɦɟɫ�ɜɵɩɨɥɧɹɥɢ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɧɟɨɭɪɟɬɪɵ�ɩɨ�ɦɟɬɨɞɭ�
'XSOD\�ɢɥɢ�6QRGJUDVV��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�
ɛɵɥɢ�ɭ����������ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ��ɋɜɢɳɢ�ɭɪɟɬɪɵ�ɧɚɛɥɸɞɚɥɢ�ɭ����
ɞɟɬɟɣ��ɩɨɜɬɨɪɧɵɟ�ɨɩɟɪɚɰɢɢ�ɛɵɥɢ�ɭɫɩɟɲɧɵ��ɋɬɟɧɨɡ�ɡɨɧɵ�ɚɧɚɫɬɨɦɨɡɚ�
ɭɪɟɬɪɵ� ɨɬɦɟɱɟɧ� ɭ� �� ����� ɦɚɥɶɱɢɤɨɜ�� Ɋɚɫɫɟɱɟɧɢɟ� ɡɨɧɵ� ɫɬɟɧɨɡɚ�
ɢ� ɭɫɬɚɧɨɜɤɚ� ɭɪɟɬɪɚɥɶɧɨɝɨ� ɫɬɟɧɬɚ� ɧɚ� �� ɦɟɫ� ɩɨɡɜɨɥɢɥɚ� ɭɫɬɪɚɧɢɬɶ�
ɫɭɠɟɧɢɟ��ɍ�ɛɨɥɶɧɵɯ���ɣ� ɝɪɭɩɩɵ�ɨɫɥɨɠɧɟɧɢɣ�ɧɟ� ɛɵɥɨ��Ɉɬɞɚɥɟɧɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɩɪɨɫɥɟɠɟɧɵ� ɜ� ɫɪɨɤɢ� ɨɬ� �� ɦɟɫ� ɞɨ� �� ɥɟɬ� ɭ� ��� ɛɨɥɶɧɵɯ��
ɏɨɪɨɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜ�ɜɢɞɟ�ɧɨɪɦɚɥɶɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɭɪɨɮɥɨɭɦɟɬɪɢɢ��
ɨɬɫɭɬɫɬɜɢɹ� ɨɫɬɚɬɨɱɧɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɤɚɜɟɪɧɨɡɧɵɯ� ɬɟɥ�� ɯɨɪɨɲɟɝɨ�
ɤɨɫɦɟɬɢɱɟɫɤɨɝɨ�ɷɮɮɟɤɬɚ�ɧɚɛɥɸɞɚɥɢ�ɭ����������ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�
ɢ�����������ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ��ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜ�
ɜɢɞɟ�ɭɦɟɪɟɧɧɨɝɨ�ɫɧɢɠɟɧɢɹ�ɩɨɬɨɤɚ�ɦɨɱɢ�ɧɚɛɥɸɞɚɥɢ�ɭ���������ɛɨɥɶɧɵɯ�
��ɣ�ɝɪɭɩɩɵ��ȼɵɜɨɞɵ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ�ɩɨɞɯɨɞɚ�
ɩɨɡɜɨɥɹɟɬ� ɜɵɛɪɚɬɶ� ɨɩɬɢɦɚɥɶɧɵɣ� ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� ɩɪɨɤɫɢɦɚɥɶɧɨɣ�
ɝɢɩɨɫɩɚɞɢɢ�� Ⱦɜɭɯɷɬɚɩɧɵɟ� ɨɩɟɪɚɰɢɢ� ɛɨɥɟɟ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵ� ɩɪɢ�
ɫɥɨɠɧɵɯ� ɮɨɪɦɚɯ� ɩɨɪɨɤɚ� ɢ� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɬɪɟɛɭɸɳɢɯ� ɩɨɜɬɨɪɧɨɝɨ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɬɚɤ� ɤɚɤ� ɞɚɸɬ� ɦɟɧɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɨɫɥɨɠɧɟɧɢɣ�ɢ�ɥɭɱɲɢɣ�ɤɨɫɦɟɬɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�
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,QWURGXFWLRQ��+\SRVSDGLDV�LV�D�IHWDWLRQ�DQRPDO\�ZLWK�WKH�YHQWUDO�ORFDWLRQ�
RI� WKH�H[WHUQDO�PHDWXV��SUR[LPDO� WR� WKH�FHQWHU�RI�KLV�EDODQXV��3UR[LPDO��
VFURWDO�DQG�SHULQHDO�K\SRVSDGLDV�DFFRPSDQLHG�E\�VHYHUH��PRUH�WKDQ������
GHIRUPDWLRQ�RI�WKH�FRUSRUD�FDYHUQRVD�UHTXLUHV�UHOLDEOH�IXOO�XQIROGLQJ�RI�WKH�
FRUSRUD�FDYHUQRVD�ZLWKRXW�VKRUWHQLQJ�WKH�OHQJWK�RI�WKH�SHQLV�DQG�XUHWKUD¶V�
H[WHQGHG�SODVWLFV��0XOWLVWDJH� DQG�PRPHQWDU\�PHWKRGV�RI� FRUUHFWLRQ�DUH�
XVHG�IRU�WKH�WUHDWPHQW�RI�WKLV�SDWKRORJ\��$LP��7KH�DLP�RI�WKLV�UHVHDUFK�ZDV�
WR� FRPSDUH� UHVXOWV� RI� WKH�RQH�VWHS�RSHUDWLRQ� DQG� WZR� VWDJHG� FRUUHFWLRQ��
0DWHULDOV�DQG�PHWKRGV��'XULQJ�WKH�SHULRG�IURP������WR�����������SDWLHQWV�
DW�WKH�DJH�IURP����PRQWKV�XS�WR����\HDUV�ZHUH�RSHUDWHG�RQ��7KH�DYHUDJH�DJH�
RI�FKLOGUHQ�ZDV��±��\HDUV��7KHUH�ZHUH����������XQWUHDWHG�SDWLHQWV��ZKLOH�
SUHYLRXVO\�RSHUDWHG�LQ�RWKHU�FOLQLFV�ZHUH�����������3UR[LPDO�K\SRVSDGLDV�
ZDV�LQ����������FDVHV��VFURWDO�LQ�����������SHULQHDO�IRUP�LQ������������,Q�
RUGHU�WR�SUHSDUH�SDWLHQWV�IRU�VXUJHU\�KRUPRQDO�VWLPXODWLRQ�ZDV�SHUIRUPHG�
�E\� KXPDQ� FKRULRQLF� JRQDGRWURSLQ� ±� L�P� DQG� E\� RLQWPHQWV� EDVHG� RQ�
2PQDGUHQ� RU� $QGURJHO��� 7KH� VWUDLJKWHQLQJ� SURFHGXUH� RI� WKH� FRUSRUD�
FDYHUQRVD�ZDV�SHUIRUPHG�E\�GLIIHUHQW�PHWKRGV�GHSHQGLQJ�RQ�WKH�GHJUHH�
RI� GHIRUPDWLRQ� RI� WKH� SHQLV�� ,Q� WKH� ¿UVW� JURXS� RI� SDWLHQWV� VLPXOWDQHRXV�
XUHWKUD¶V�SODVWLFV�RSHUDWLRQV�ZHUH�XVHG��3UR[LPDO��PLGVKDIW��K\SRVSDGLDV�
DQG� VXI¿FLHQW� VL]H� RI� WKH� IRUHVNLQ�� DOORZLQJ� FUHDWLQJ� QHRXUHWKUDV� ZLWK�
GHVLUHG� OHQJWK� VHUYHG� DV� WKH� LQGLFDWLRQ�� ,Q� ��� FDVHV� ZDV� XVHG� VLQJOH�
VWDJH�FURVV�� WKDW� LV� D�ÀDS� WHFKQLTXH�RI� WUDQVYHUVDO� WXEHG� IRUHVNLQ�RQ� WKH�
YDVFXODU�SHGLFOH�ZLWK�PRGL¿HG�EDODQXV¶V�SODVWLFV�DQG�XUHWKUD¶V�FRYHULQJ�
E\�ÀDS�WXQLFD�WHVWLFOHV�DQG�EODGGHU�GUDLQDJH�E\�F\VWRVWRP\��)RU�WKH�VHFRQG�
JURXS�RI�SDWLHQWV� WKDW� VXIIHUHG� IURP� WKH�VFURWDO�DQG�SHULQHDO� IRUPV�ZLWK�
D� ORQJ�SHQLV�DQG�LQDGHTXDWH�VL]H�RI� WKH�IRUHVNLQ�ZDV�XVHG�WKH�WZR�VWDJH�
WUHDWPHQW�������$W�WKH�¿UVW�VWDJH�WKH�FDYHUQRVD�GHIRUPDWLRQ�ZDV�FRUUHFWHG��
EDODQXVHV�ZLQJV�ZHUH�GLVVHFWHG�DQG�PRELOL]HG��WLVVXHV�ZHUH�SUHSDUHG�IRU�
WKH� IROORZLQJ�XUHWKUD¶V�SODVWLFV�E\� WKH� LPSODQWDWLRQ�RI�D� IUHH�ÀDS�RI� WKH�
IRUHVNLQ�RQ� WKH�YHQWUDO� VXUIDFH�RI� WKH�SHQLV� �%UDFND��&XFNRZ���7KH�ÀDS�
ZDV� ¿[HG� E\�PXOWLSOH� VHDPV� DQG� D� SUHVVXUH� EDQGDJH� IRU� �±�� GD\V��$W�
WKH� VHFRQG� VWDJH� �LQ� �±���PRQWKV�� WKH� IRUPDWLRQ� RI� QHRXUHWKUDV� E\� WKH�
PHWKRG� RI� 'XSOD\� RU� 6QRGJUDVV� ZDV� SHUIRUPHG�� 5HVXOWV�� 3RVWRSHUDWLYH�
FRPSOLFDWLRQV� ZHUH� REVHUYHG� LQ� ��� ������ FDVHV� IURP� WKH� ¿UVW� JURXS��
8UHWKUDO� ¿VWXOD� ZDV� LGHQWL¿HG� LQ� ��� FDVHV�� UHSHDWHG� RSHUDWLRQV� ZHUH�
VXFFHVVIXO�� �� ����� ER\V� KDG� XUHWKUDO� VWHQRVLV� RI� WKH� DQDVWRPRVLV� ]RQH��
6WHQRVLV¶V�GLVVHFWLRQ�DQG�LQVWDOOLQJ�RI�D�XUHWKUDO�VWHQW�IRU���PRQWK�DOORZHG�
HOLPLQDWLQJ� WKH� UHVWULFWLRQ�� 7KHUH� ZHUH� QR� FRPSOLFDWLRQV� LQ� WKH� VHFRQG�
JURXS�RI�SDWLHQWV��/RQJ�WHUP�UHVXOWV�ZHUH�REVHUYHG�LQ����SDWLHQWV�IURP���
PRQWKV�XS�WR���\HDUV��*RRG�UHVXOWV�ZLWK�QRUPDO�YDOXHV�RI�XURÀRZPHWU\��
ODFN�RI�SHUPDQHQW�GHIRUPDWLRQ�RI� WKH�FRUSRUD�FDYHUQRVD��JRRG�FRVPHWLF�
HIIHFW�ZHUH�REVHUYHG�LQ����������FDVHV�RI�WKH�¿UVW�JURXS�DQG�LQ�����������
RI�WKH�VHFRQG�JURXS��6DWLVIDFWRU\�UHVXOWV�ZHUH�REVHUYHG�LQ���������FDVHV�
LQ�WKH�¿UVW�JURXS�±�D�PRGHUDWH�UHGXFWLRQ�RI�XULQH¶V�ÀRZ��&RQFOXVLRQ��7KXV��
WKH�XVH�RI�D�GLIIHUHQWLDO�WHFKQLTXH�DOORZV�FKRRVLQJ�WKH�RSWLPDO�PHWKRG�RI�
WUHDWPHQW�RI�WKH�SUR[LPDO�K\SRVSDGLDV��$�WZR�VWDJHG�RSHUDWLRQ�LV�SUHIHUUHG�
IRU�FRPSOH[�IRUPV�RI�PDOIRUPDWLRQ�DQG�IRU�UHFXUUHQW�SDWLHQWV�DV�LW�JLYHV�
IHZHU�FRPSOLFDWLRQV�DQG�D�FRVPHWLF�HIIHFW�LV�EHWWHU�

ȼɂȾȿɈɌɈɊȺɄɈɋɄɈɉɂɑȿɋɄɂȿ�ɈɉȿɊȺɌɂȼɇɕȿ�
ȼɆȿɒȺɌȿɅɖɋɌȼȺ�ȼ�Ʌȿɑȿɇɂɂ�ɏɂɅɈɌɈɊȺɄɋȺ�ɂ�
ɏɂɅɈɉȿɊɂɄȺɊȾȺ�ɍ�ȾȿɌȿɃ
ɇ�ȼ��ɒɭɛɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɂ�Ȼ��Ɇɢɬɭɩɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɏɢɥɨɬɨɪɚɤɫ��ɏɌ��ɢ�ɯɢɥɨɩɟɪɢɤɚɪɞ��ɏɉ��±�ɷɬɨ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�
ɫɨɫɬɨɹɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɧɚɤɨɩɥɟɧɢɟɦ� ɥɢɦɮɚɬɢɱɟɫɤɨɣ� ɠɢɞɤɨɫɬɢ�
ɜ� ɩɥɟɜɪɚɥɶɧɨɣ� ɢ� ɩɟɪɢɤɚɪɞɢɚɥɶɧɨɣ� ɩɨɥɨɫɬɹɯ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɗɬɚ� ɩɚɬɨɥɨɝɢɹ� ɜɫɬɪɟɱɚɟɬɫɹ� ɪɟɞɤɨ�� ɨɞɧɚɤɨ� ɹɜɥɹɟɬɫɹ� ɫɟɪɶɟɡɧɵɦ� ɢ�
ɱɚɫɬɨ� ɭɝɪɨɠɚɸɳɢɦ� ɠɢɡɧɢ� ɫɨɫɬɨɹɧɢɟɦ�� ɩɪɢɜɨɞɹɳɢɦ� ɤ� ɝɥɭɛɨɤɢɦ�
ɪɟɫɩɢɪɚɬɨɪɧɵɦ��ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɦ��ɨɛɦɟɧɧɵɦ�ɢ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɦ�
ɧɚɪɭɲɟɧɢɹɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ�
ɩɪɢɦɟɧɟɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɏɌ� ɢ� ɏɉ� ɭ� ɞɟɬɟɣ��
ɍɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɞɟɬɟɣ�ɫ�ɏɌ�ɢ�ɏɉ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɋ�ɢɸɧɹ������ɝ��ɩɨ�ɨɤɬɹɛɪɶ������ɝ��ɜ�ȾȽɄȻ�ʋ����ɢɦ��ɇ�Ɏ��Ɏɢɥɚɬɨɜɚ�
ɧɚɛɥɸɞɚɥɢ� ��� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɧɟɣ� ɞɨ� �� ɥɟɬ� ɫ� ɩɚɬɨɥɨɝɢɟɣ�
ɝɪɭɞɧɨɝɨ� ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ� ɩɪɨɬɨɤɚ� �ȽɅɉ��� ɂɡ� ɧɢɯ� ��� ɞɟɬɟɣ� ɛɵɥɢ� ɫ�
ɯɢɥɨɬɨɪɚɤɫɨɦ�����±�ɫ�ɜɪɨɠɞɟɧɧɵɦ����±�ɫ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ����±�ɩɪɢ�
ɫɢɧɞɪɨɦɟ�ɜɟɪɯɧɟɣ�ɩɨɥɨɣ�ɜɟɧɵ�ɢ���ɫɥɭɱɚɣ�ɏɌ�ɛɵɥ�ɢɞɢɨɩɚɬɢɱɟɫɤɢɣ���
�� ɞɟɬɟɣ� ɫ� ɯɢɥɨɩɟɪɢɤɚɪɞɨɦ� ��� ɫɩɨɧɬɚɧɧɵɣ�ɢ� �� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ��
ɢ���ɪɟɛɟɧɨɤ�ɫ�ɜɪɨɠɞɟɧɧɵɦɢ�ɏɌ�ɢ�ɏɉ��Ⱦɢɚɝɧɨɫɬɢɤɭ�ɏɌ�ɢ�ɏɉ�ɢ�ɢɯ�
ɨɫɥɨɠɧɟɧɢɣ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɥɢɧɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ��ɍɁɂ��
ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɩɥɟɜɪɚɥɶɧɨɣ�

ɩɨɥɨɫɬɢ� ɢ� ɩɟɪɢɤɚɪɞɚ�� ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ� ɨɬɧɨɲɟɧɢɢ�
ɜɫɟɯ� ɞɟɬɟɣ� ɩɪɢɦɟɧɟɧɚ� ɬɚɤɬɢɤɚ�� ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ� ɩɪɨɜɟɞɟɧɢɟ�
ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� �ɩɟɪɢɨɞɢɱɟɫɤɢɣ�
ɬɨɪɚɤɨɰɟɧɬɟɡ� ɢɥɢ� ɭɫɬɚɧɨɜɤɚ� ɩɥɟɜɪɚɥɶɧɨɝɨ� ɞɪɟɧɚɠɚ�� ɞɢɟɬɚ��
ɩɚɪɟɧɬɟɪɚɥɶɧɨɟ� ɩɢɬɚɧɢɟ�� ɫɚɧɞɨɫɬɚɬɢɧ��� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɜɵɩɨɥɧɹɥɢ�
ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɨɟ� ɤɥɢɩɢɪɨɜɚɧɢɟ� ȽɅɉ�� ɉɨɤɚɡɚɧɢɟɦ� ɞɥɹ� ɧɟɝɨ�
ɛɵɥɚ� ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɜ� ɬɟɱɟɧɢɟ� ��±���
ɞɧɟɣ�� ɇɚ� ��ɦ� ɷɬɚɩɟ� ɜɵɩɨɥɧɹɥɢ� ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɢɣ� ɩɥɟɜɪɨɞɟɡ��
ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɚɹ� ɩɟɪɢɤɚɪɞɷɤɬɨɦɢɹ�� ɩɥɟɜɪɷɤɬɨɦɢɹ�� ɉɪɢ�
ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɨɦ� ɤɥɢɩɢɪɨɜɚɧɢɢ� ȽɅɉ� ɢɫɩɨɥɶɡɨɜɚɥɢ� �� ɬɪɨɚɤɚɪɚ�
ɞɢɚɦɟɬɪɨɦ� �±�� ɦɦ�� Ʉɚɪɛɨɤɫɢɬɨɪɚɤɫ� �±�� ɦɦ� ɪɬ�ɫɬ�� �ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɜɨɡɪɚɫɬɚ��� Ɉɛɴɟɦ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɭ� ɜɫɟɯ� ɞɟɬɟɣ� ɜɤɥɸɱɚɥ� ɩɨɢɫɤ� ɢ�
ɤɥɢɩɢɪɨɜɚɧɢɟ�ȽɅɉ�ɦɟɠɞɭ�ɚɨɪɬɨɣ�ɢ�ɩɢɳɟɜɨɞɨɦ��ȼ�ɫɥɭɱɚɹɯ��ɤɨɝɞɚ�ȽɅɉ�
ɧɟ�ɛɵɥ�ɧɚɣɞɟɧ��ɜɵɩɨɥɧɹɥɢ�ɤɥɢɩɢɪɨɜɚɧɢɟ�ɠɢɪɨɜɨɣ�ɤɥɟɬɱɚɬɤɢ�ɩɨɡɚɞɢ�
ɩɢɳɟɜɨɞɚ� ɢ� ɚɨɪɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ʉɨɧɫɟɪɜɚɬɢɜɧɨ� ɛɵɥɢ� ɩɪɨɥɟɱɟɧɵ� ��
ɞɟɬɟɣ�� ɩɨɬɪɟɛɨɜɚɥɢ� ɨɩɟɪɚɰɢɢ� ±� ����ɍ� �� ɱɟɥɨɜɟɤ� ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɨɟ�
ɤɥɢɩɢɪɨɜɚɧɢɟ� ȽɅɉ� ɛɵɥɨ� ɷɮɮɟɤɬɢɜɧɨ�� ɍ� �� ɞɟɬɟɣ� ɨɧɨ� ɧɟ� ɞɚɥɨ�
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɪɟɡɭɥɶɬɚɬɚ�� ɢ� ɩɨɬɪɟɛɨɜɚɥɚɫɶ� ɩɨɜɬɨɪɧɚɹ� ɨɩɟɪɚɰɢɹ��
ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɚɹ� ɩɥɟɜɪɷɤɬɨɦɢɹ�� ɩɟɪɢɤɚɪɞɷɤɬɨɦɢɹ� �ɜ� �� ɫɥɭɱɚɟ�
ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɩɥɟɜɪɨɞɟɡɚ� ɩɪɢɦɟɧɹɥɢ� ɚɪɝɨɧɨɩɥɚɡɦɟɧɧɭɸ�
ɤɨɚɝɭɥɹɰɢɸ���Ɉɞɧɨɦɭ�ɪɟɛɟɧɤɭ�ɫ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɦ�ɩɨɜɪɟɠɞɟɧɢɟɦ�
Ʌɉ�ɩɨɬɪɟɛɨɜɚɥɚɫɶ�ɩɨɜɬɨɪɧɚɹ�ɨɩɟɪɚɰɢɹ��Ɉɞɧɨɦɭ�ɪɟɛɟɧɤɭ�ɩɪɨɜɨɞɢɥɢ�
ɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɭɸ� ɫɚɧɚɰɢɸ� ɩɥɟɜɪɚɥɶɧɨɣ� ɩɨɥɨɫɬɢ�� ɍ� �� ɞɟɬɟɣ�
ɩɪɨɢɡɜɟɞɟɧɚ� ɬɨɪɚɤɨɬɨɦɢɹ� �ɢɡ� ɧɢɯ� �� ɪɟɛɟɧɨɤ� ɫ� ɫɢɧɞɪɨɦɨɦ� ɇɭɧɚɧ�
ɭɦɟɪ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭ� ��� ɞɟɬɟɣ� ɜɢɞɟɨɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ�
ɨɤɚɡɚɥɨɫɶ�ɷɮɮɟɤɬɢɜɧɵɦ��ȼɵɜɨɞɵ��ȼɢɞɟɨɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɨɟ�ɥɟɱɟɧɢɟ�±�
ɩɟɪɫɩɟɤɬɢɜɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�ɜ�ɥɟɱɟɧɢɢ�ɯɢɥɨɬɨɪɚɤɫɚ�ɢ�ɯɢɥɨɩɟɪɢɤɚɪɞɚ��
ɗɧɞɨɯɢɪɭɪɝɢɱɟɫɤɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɨɡɜɨɥɹɟɬ� ɜɵɩɨɥɧɢɬɶ� ɩɪɚɤɬɢɱɟɫɤɢ�
ɜɫɟ� ɧɟɨɛɯɨɞɢɦɵɟ� ɷɬɚɩɵ� ɪɟɜɢɡɢɢ�� ɦɨɛɢɥɢɡɚɰɢɢ�� ɤɥɢɩɢɪɨɜɚɧɢɹ�
ɝɪɭɞɧɨɝɨ�ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ�ɩɪɨɬɨɤɚ�ɫ�ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ��ɧɟ�ɭɫɬɭɩɚɸɳɟɣ�
ɨɛɳɟɩɪɢɧɹɬɵɦ� ɨɬɤɪɵɬɵɦ� ɦɟɬɨɞɢɤɚɦ�� ɉɟɪɫɩɟɤɬɢɜɧɵɦ� ɹɜɥɹɟɬɫɹ�
ɩɪɢɦɟɧɟɧɢɟ� ɚɪɝɨɧɨɩɥɚɡɦɟɧɧɨɣ� ɤɨɚɝɭɥɹɰɢɢ�� Ʉɨɫɦɟɬɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ��
ɪɟɚɛɢɥɢɬɚɰɢɹ� ɛɨɥɶɧɵɯ� ɢ� ɤɚɱɟɫɬɜɨ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɠɢɡɧɢ� ɩɪɢ�
ɜɢɞɟɨɬɨɪɚɤɨɫɤɨɩɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɪɟɜɨɫɯɨɞɢɬ�
ɷɬɢ�ɩɨɤɚɡɚɬɟɥɢ�ɩɪɢ�©ɨɬɤɪɵɬɵɯª�ɨɩɟɪɚɰɢɹɯ�

9,'(27+25$&26&23<�,1�7+(�75($70(17�2)�
&+</27+25$;�$1'�&+</23(5,&$5',80�,1�&+,/'5(1
1�9��6KXELQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��=�%��0LWXSRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &K\ORWKRUD[� DQG� FK\ORSHULFDUGLXP� �&K7� DQG� &K3�� LV� D�
SDWKRORJLFDO�FRQGLWLRQ�DVVRFLDWHG�ZLWK�WKH�DFFXPXODWLRQ�RI�O\PSKDWLF�ÀXLG�
LQ� WKH� SOHXUDO� FDYLW\� DQG� WKH� SHULFDUGLXP�� UHVSHFWLYHO\�� 7KLV� SDWKRORJ\�
LV�UDUH��EXW�LW� LV�D�VHULRXV�DQG�RIWHQ�OLIH�WKUHDWHQLQJ�GLVHDVH��ZKLFK�OHDGV�
WR� SURIRXQG� UHVSLUDWRU\�� KHPRG\QDPLF�� H[FKDQJH� DQG� LPPXQRORJLFDO�
GLVRUGHUV�� $LP�� 7R� DQDO\]H� WKH� UHVXOWV� RI� WKH� DSSOLFDWLRQ� RI� PRGHUQ�
FKHPRWKHUDS\� WUHDWPHQWV� DQG� &3� FKLOGUHQ�� 7R� LPSURYH� WKH� UHVXOWV� RI�
WUHDWPHQW�RI�FKLOGUHQ�ZLWK�&K7�DQG�&K3��0DWHULDOV�DQG�PHWKRGV��)URP�-XQH�
����� WR�2FWREHU������ LQ�)LODWRY�&KLOGUHQ¶V�0XQLFLSDO�&OLQLFDO�+RVSLWDO�
ʋ����REVHUYHG����FKLOGUHQ�DJHG�IURP���GD\V�WR���\HDUV�ZLWK�SDWKRORJ\�
RI� WKRUDFLF�GXFW� �7'���2I� WKHVH�� ���ZHUH� FKLOGUHQ�ZLWK� FK\ORWKRUD[� ����
FRQJHQLWDO��SRVWRSHUDWLYH������IRU�WKH�VXSHULRU�YHQD�FDYD�V\QGURPH����FDVH�
RI�&K7� ±� LGLRSDWKLF��� �� FKLOGUHQ�ZLWK� FK\ORSHULFDUGLXP� ��� VSRQWDQHRXV�
DQG� �� SRVWRSHUDWLYH�� DQG� �� FKLOG� ±� FRQJHQLWDO�&K7� DQG�&K3��'LDJQRVLV�
RI�&K7�DQG�&K3�DQG� WKHLU�FRPSOLFDWLRQV�ZDV�SHUIRUPHG�RQ� WKH�EDVLV�RI�
FOLQLFDO� GDWD�� XOWUDVRXQG�� ;�UD\� VWXGLHV�� GUDLQDJH� RI� WKH� SOHXUDO� FDYLW\�
DQG�SHULFDUGLDO�F\WRORJ\��)RU�DOO�FKLOGUHQ�WKH�IROORZLQJ�WDFWLFV�ZHUH�XVHG��
$�� &RQVHUYDWLYH� WUHDWPHQW� �3HULRGLF� WKRUDFHQWHVLV� RU� SOHXUDO� GUDLQDJH�
LQVWDOODWLRQ�� 'LHW�� 3DUHQWHUDO� QXWULWLRQ�� 6DQGRVWDWLQ��� %�� 7KRUDFRVFRSLF�
FOLSSLQJ�7'��9$76���$Q� LQGLFDWRU� IRU� LW�ZDV� WKH� IDLOXUH�RI�FRQVHUYDWLYH�
WUHDWPHQW� IRU� ��±��� GD\V�� ɋ�� 7RUDFRVFRSLF� SOHXURGHVLV�� WKRUDFRVFRSLF�
SOHXUHFWRP\�� SHULNDUGHNWRP\�� :KHQ� WKRUDFRVFRSLF� FOLSSLQJ� 7'� XVHG�
�� WURFDU� GLDPHWHU� RI� �±�� PP�� &DUER[\WKRUD[� �±�� PP� +J� �GHSHQGLQJ�
RQ�DJH���7KH�YROXPH�RI� LQWHUYHQWLRQ� LQ�DOO�FKLOGUHQ� LQFOXGHG�VHDUFK�DQG�
FOLSSLQJ�7'�EHWZHHQ�WKH�DRUWD�DQG�HVRSKDJXV��,I�WKH�7'�LV�QRW�IRXQG��WKHQ�
WKH�FOLSSLQJ�DGLSRVH�WLVVXH�EHKLQG�WKH�HVRSKDJXV�DQG�DRUWD��5HVXOWV��7RWDO�
RSHUDWHG����FKLOGUHQ����FKLOGUHQ�WUHDWHG�FRQVHUYDWLYHO\��$W���WKRUDFRVFRSLF�
FOLSSLQJ� �7&��7'�ZDV� HI¿FLHQW�� ,Q� �� FKLOGUHQ�7&7'�ZDV� QRW� HIIHFWLYH��
UHRSHUDWLRQ�ZDV�UHTXLUHG��WKRUDFRVFRSLF�SOHXUHFWRP\��SHULNDUGHNWRP\����
LQ�WKRUDFRVFRSLF�SOHXURGHVLV�XVHG�DUJRQ�SODVPD�FRDJXODWLRQ���,Q�RQH�FKLOG�
ZLWK�LQWUDRSHUDWLYH�OHVLRQ�7'�UHTXLUHG�UHRSHUDWLRQ��,Q���FKLOG�SHUIRUPHG�
WKRUDFRVFRSLF�SOHXUDO�FDYLW\�VDQLWDWLRQ�� ,Q���FKLOGUHQ�PDGH� WKRUDFRWRP\�
�LQFOXGLQJ���FKLOG�ZLWK�1RRQDQ�V\QGURPH�GLHG���7KXV����FKLOGUHQ�ZHUH�
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WUHDWHG� E\� 9$76�� &RQFOXVLRQ�� 9$76� LV� D� SURPLVLQJ� GLUHFWLRQ� LQ� WKH�
WUHDWPHQW�RI�FK\ORWKRUD[�DQG�FK\ORSHULFDUGLXP��(QGRVXUJLFDO�WHFKQRORJ\�
DOORZV� WR� SHUIRUP� DOO� WKH� QHFHVVDU\� VWDJHV� RI� WKH� DXGLW�� PRELOL]DWLRQ��
FOLSSLQJ� 7'� ZLWK� HI¿FLHQF\�� QRW� LQIHULRU� WR� WKH� FRQYHQWLRQDO� ³RSHQ´�
SURFHGXUHV��7KH�XVH�RI�DUJRQ�SODVPD�FRDJXODWLRQ�LV�SURPLVLQJ��&RVPHWLF�
HIIHFW� DQG� UHKDELOLWDWLRQ� RI� SDWLHQWV� ZLWK� SRVW�RSHUDWLYH� TXDOLW\� RI� OLIH�
LQ� WKRUDFRVFRSLF� LQWHUYHQWLRQV� VLJQL¿FDQWO\� H[FHHG� WKHVH� ¿JXUHV� LQ� WKH�
³RSHQ´�RSHUDWLRQV�

ɁɇȺɑȿɇɂȿ�ȾɂȺȽɇɈɋɌɂɑȿɋɄɂɏ�ɆȿɌɈȾɈȼ�
ɂɋɋɅȿȾɈȼȺɇɂə�ȼ�Ʌȿɑȿɇɂɂ�ɇȿɋɌȺȻɂɅɖɇɈɋɌɂ�
ɇȺȾɄɈɅȿɇɇɂɄȺ�ɍ�ȾȿɌȿɃ
Ɇ�Ⱥ��Ⱦɜɨɪɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ɇ��ɂɫɚɟɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼɵɜɢɯ�ɧɚɞɤɨɥɟɧɧɢɤɚ�±� ɷɬɨ�ɦɧɨɝɨɮɚɤɬɨɪɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ��
ɋɭɳɟɫɬɜɭɟɬ� ɦɧɨɠɟɫɬɜɨ� ɦɟɬɨɞɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ�
ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ� ɧɚɞɤɨɥɟɧɧɢɤɚ�� ɧɨ� ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɧɟɬ�
ɨɛɳɟɩɪɢɧɹɬɨɝɨ� ɫɬɚɧɞɚɪɬɚ� ɥɟɱɟɧɢɹ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɡɧɚɱɢɦɨɫɬɶ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɨɩɪɟɞɟɥɟɧɢɢ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɜɵɜɢɯɚ�ɧɚɞɤɨɥɟɧɧɢɤɚ�ɭ�
ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɢɫɬɨɪɢɢ�ɛɨɥɟɡɧɟɣ����
ɩɚɰɢɟɧɬɨɜ�ɨɬɞɟɥɟɧɢɹ�ɬɪɚɜɦɚɬɨɥɨɝɢɢ�ȾȽɄȻ�ʋ����ɢɦ��ɇ�Ɏ��Ɏɢɥɚɬɨɜɚ�
ɝ��Ɇɨɫɤɜɵ��Ƚɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ��Q ����ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɫ������ɩɨ������ɝ���
ɞɥɹ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ� ɞɢɚɝɧɨɡɚ� ɩɨɦɢɦɨ� ɮɢɡɢɤɚɥɶɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɩɪɢɦɟɧɹɥɢ� ɬɨɥɶɤɨ� ɪɟɧɬɝɟɧɨɝɪɚɮɢɸ� ɤɨɥɟɧɧɵɯ� ɫɭɫɬɚɜɨɜ� ɜ� ɩɪɹɦɨɣ��
ɛɨɤɨɜɨɣ� ɢ� ɚɤɫɢɚɥɶɧɨɣ� ɩɪɨɟɤɰɢɹɯ�� ɗɬɢɦ� ɞɟɬɹɦ� ɜɵɩɨɥɧɹɥɢ� ɲɨɜ�
ɦɟɞɢɚɥɶɧɨɣ� ɩɚɬɟɥɥɨɮɟɦɨɪɚɥɶɧɨɣ� ɫɜɹɡɤɢ� �ɆɉɎɋ�� ɩɨ� əɦɚɦɨɬɨ��
Ƚɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ��Q �����ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɫ������ɩɨ������ɝ���ɩɨɦɢɦɨ�
ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ� ɛɵɥɢ� ɜɵɩɨɥɧɟɧɵ� ɍɁɂ�� ɄɌ� ɢ� ɆɊɌ� ɤɨɥɟɧɧɵɯ�
ɫɭɫɬɚɜɨɜ�� ɩɨɫɥɟ� ɱɟɝɨ� ɢɧɞɢɜɢɞɭɚɥɶɧɨ� ɨɩɪɟɞɟɥɹɥɢ� ɜɢɞ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ� �ɲɨɜ� ɆɉɎɋ� ɩɨ� əɦɚɦɨɬɨ� ɫ� ɥɚɬɟɪɚɥɶɧɵɦ� ɪɟɥɢɡɨɦ��
ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɆɉɎɋ�� ɩɟɪɟɧɨɫ� ɛɭɝɪɢɫɬɨɫɬɢ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ�
ɤɨɫɬɢ��� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɭ� �� ɢɡ� �� ɞɟɬɟɣ�
��ɣ�ɝɪɭɩɩɵ�ɜɵɹɜɥɟɧ�ɪɟɰɢɞɢɜ�ɜɵɜɢɯɚ�ɧɚɞɤɨɥɟɧɧɢɤɚ��ɱɬɨ�ɩɨɬɪɟɛɨɜɚɥɨ�
ɩɨɜɬɨɪɧɨɝɨ� ɥɟɱɟɧɢɹ�� ȼɨ� ��ɣ� ɝɪɭɩɩɟ� ɪɟɰɢɞɢɜɚ� ɜɵɜɢɯɚ� ɧɟ� ɛɵɥɨ��
ȼɵɜɨɞɵ�� ɉɨɥɧɨɰɟɧɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɦɟɬɨɞɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ� ɩɨɡɜɨɥɹɟɬ� ɜɵɛɪɚɬɶ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ� ɜɚɪɢɚɧɬ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɫɨɤɪɚɬɢɬɶ� ɩɪɨɰɟɧɬ� ɪɟɰɢɞɢɜɨɜ��
ɭɦɟɧɶɲɢɬɶ�ɱɢɫɥɨ�ɩɨɜɬɨɪɧɵɯ�ɨɩɟɪɚɰɢɣ�
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,QWURGXFWLRQ��6XUJLFDO�WUHDWPHQW�RI�SDWHOODU�GLVORFDWLRQV��DFXWH�DQG�FKURQLF��
KDV� HYROYHG� VLJQL¿FDQWO\� RYHU� WKH� SDVW� GHFDGH� FRQVLGHULQJ� H[WHQVLYH�
UHVHDUFK�DQG�LPSURYHPHQWV�LQ�WKH�¿HOGV�RI�ELRPHFKDQLFV�RI�SDWHOORIHPRUDO�
UHVWUDLQWV� DQG� LQMXU\� SDWWHUQV� LGHQWL¿HG� E\� SK\VLFDO� H[DPLQDWLRQ� DQG�
LPSURYHG�LPDJLQJ�WHFKQLTXHV��+RZHYHU��WKH�PRVW�HIIHFWLYH�DSSURDFK�WR�WKH�
WUHDWPHQW�RI�WKH�SDWHOODU�GLVORFDWLRQ�LQ�\RXQJ�DGXOWV�LV�VWLOO�LQ�GHEDWH��$LP��
7KH�DLP�RI�WKLV�ZRUN�LV�WR�LQYHVWLJDWH�WKH�UROH�RI�GLDJQRVWLF�SURFHGXUHV�LQ�
WKH� WUHDWPHQW�RI�SDWHOODU�GLVORFDWLRQ� LQ�FKLOGUHQ��0DWHULDOV�DQG�PHWKRGV��
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JURXS�RI�SDWLHQWV������ZKLFK�ZDV�RSHUDWHG�IURP������WR�������LQ�DGGLWLRQ�
WR� WKH�SK\VLFDO� H[DPLQDWLRQ�ZDV�SHUIRUPHG�RQO\� WKH� UDGLRJUDSK\�RI� WKH�
NQHH�MRLQWV�LQ�GLUHFW��ODWHUDO�DQG�D[LDO�SURMHFWLRQV��%DVHG�RQ�WKH�REWDLQHG�
GDWD� GLDJQRVWLF� PHWKRG� WKH\� XQGHUZHQW� D� PHGLDO� UHSDLU� �<DPDPRWR���
7KH� VHFRQG� JURXS� RI� SDWLHQWV� ������ ZKLFK� ZDV� RSHUDWHG� IURP� ����� WR�
������ LQ� DGGLWLRQ� WR� WKH� SK\VLFDO� H[DPLQDWLRQ� DQG� WKH� UDGLRJUDSK\� LQ�
GLUHFW��ODWHUDO�DQG�D[LDO�SURMHFWLRQV��ZHQW�WKURXJK��WRPRJUDSK\��PDJQHWLF�
UHVRQDQFH�LPDJLQJ�DQG�FOLQLFDO�XOWUDVRXQG�RI�WKH�NQHH�MRLQWV��%DVHG�RQ�WKH�
REWDLQHG� GDWD� GLDJQRVWLF�PHWKRGV�ZH� GHWHUPLQHG� WKH� LQGLYLGXDO� YHUVLRQ�
RI�VXUJHU\�WUHDWPHQW��PHGLDO�UHSDLU��<DPDPRWR���D�ODWHUDO�UHOHDVH��D�GLVWDO�
UHDOLJQPHQW��D�UHFRQVWUXFWLRQ�RI�PHGLDO�SDWHOORIHPRUDO�OLJDPHQW���5HVXOWV��
3RVWRSHUDWLYH��LQ�WKH�¿UVW�JURXS�RI�SDWLHQWV�WKH�UDWH�RI�UHFXUUHQW�LQVWDELOLW\�
ZDV��������,Q�WKH�VHFRQG�JURXS�RI�SDWLHQWV�WKHUH�ZHUH�QR�VLJQV�RI�SDWHOODU�
LQVWDELOLW\�� &RQFOXVLRQ�� $� IXOO� H[DPLQDWLRQ� XVLQJ� PRGHUQ� PHWKRGV� RI�
GLDJQRVWLFV� DOORZV� RQH� WR� SODQ� D� VSHFLDO� YDULDQW� RI� VXUJLFDO� WUHDWPHQW��
UHGXFH� WKH� UDWH�RI� UHFXUUHQW� HSLVRGHV� DQG� WKHUHE\� UHGXFH� WKH�QXPEHU�RI�

UHTXLUHG�RSHUDWLYH�LQWHUYHQWLRQV��0RUHRYHU�WKH�XVH�RI�WKH�DIRUHPHQWLRQHG�
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NQHH�

ɆȿɏȺɇɂɁɆɕ�ɎɍɇɄɐɂɈɇȺɅɖɇɈɃ�ɁȺɓɂɌɕ�ɋɅȺȻɕɏ�
ɆȿɋɌ�ȻɊɘɒɇɈȽɈ�ɉɊȿɋɋȺ�ɂ�ɉȺɏɈȼɈȿ�ȽɊɕɀȿɋȿɑȿɇɂȿ
Ɍ�Ⱥ��Ɂɟɛɪɨɜɚ��ɂ�ɂ��Ʉɨɡɢɧ��Ⱥ�Ȼ��Ɇɭɫɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɋ��ɉɟɬɪɨɜ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɩɚɯɨɜɵɟ�ɝɪɵɠɢ�ɫɨɫɬɚɜɥɹɸɬ�����ɜɫɟɯ�
ɬɢɩɨɜ�ɝɪɵɠ��ɜɫɬɪɟɱɚɸɳɢɯɫɹ�ɭ�ɞɟɬɟɣ��ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ��ɛɥɢɠɚɣɲɢɟ�
ɢ� ɨɬɞɚɥɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɜɪɨɠɞɟɧɧɵɯ�
ɩɚɯɨɜɨ�ɦɨɲɨɧɨɱɧɵɯ� ɝɪɵɠ� ɭ� ɞɟɬɟɣ� ɩɨ�Ɇɚɪɬɵɧɨɜɭ�� Ɋɭ±Ʉɪɚɫɧɨɛɚɟɜɭ�
ɢ�Ⱦɸɚɦɟɥɸ�� ɜɵɩɨɥɧɟɧɧɨɝɨ� ɫ������ɩɨ������ ɝ�� ɜ� ɝɨɪɨɞɫɤɨɣ�ɛɨɥɶɧɢɰɟ�
ɝ��Ɍɨɥɶɹɬɬɢ��ɋɚɦɚɪɫɤɚɹ�ɨɛɥ���ɭ������ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ��
ɛɵɥɢ�ɯɨɪɨɲɢɦɢ��ɍ�ɞɟɬɟɣ��ɩɪɨɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɩɨ�ɫɩɨɫɨɛɭ�Ⱦɸɚɦɟɥɹ��
ɧɢ�ɜ�ɨɞɧɨɦ�ɫɥɭɱɚɟ�ɧɟ�ɜɵɹɜɥɟɧɨ�ɪɟɰɢɞɢɜɚ�ɝɪɵɠɢ��ɪɚɡɜɢɬɢɹ�ɛɨɥɟɜɨɝɨ�
ɫɢɧɞɪɨɦɚ�ɢɥɢ�ɚɬɪɨɮɢɢ�ɹɢɱɤɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɇɚ�ɧɟɮɢɤɫɢɪɨɜɚɧɧɵɯ�
ɬɪɭɩɚɯ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɢɡɭɱɢɬɶ� ɚɧɚɬɨɦɢɸ� ɫɥɚɛɵɯ�
ɦɟɫɬ� ɛɪɸɲɧɨɝɨ� ɩɪɟɫɫɚ�� ɚ� ɧɚ� ɞɨɛɪɨɜɨɥɶɰɚɯ� ɢ� ɛɨɥɶɧɵɯ� ɫ� ɝɪɵɠɟɜɨɣ�
ɩɚɬɨɥɨɝɢɟɣ� ɦɟɬɨɞɚɦɢ� ɷɥɟɤɬɪɨɦɢɨɝɪɚɮɢɢ�� ɫɨɧɨɝɪɚɮɢɢ�� əɆɊ�
ɬɨɦɨɝɪɚɮɢɢ�� ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ� ɢɡɭɱɢɬɶ� ɦɟɯɚɧɢɡɦɵ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɦɵɲɟɱɧɨɣ� ɡɚɳɢɬɵ� ɫɥɚɛɵɯ� ɦɟɫɬ� ɢ� ɨɛɨɫɧɨɜɚɬɶ� ɯɢɪɭɪɝɢɱɟɫɤɢɣ�
ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� ɩɚɯɨɜɨɣ� ɝɪɵɠɢ� ɭ� ɞɟɬɟɣ� ɩɨ� Ⱦɸɚɦɟɥɸ��Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɉɪɟɩɚɪɨɜɤɚ�ɧɚ�ɧɟɮɢɤɫɢɪɨɜɚɧɧɵɯ�ɬɪɭɩɚɯ��ɷɥɟɤɬɪɨɦɢɨɝɪɚɮɢɹ�
ɲɢɪɨɤɢɯ� ɢ� ɩɪɹɦɵɯ� ɦɵɲɰ� ɛɪɸɲɧɨɝɨ� ɩɪɟɫɫɚ�� ɫɨɧɨɝɪɚɮɢɹ�� əɆɊ�
ɬɨɦɨɝɪɚɮɢɹ��ɪɟɧɬɝɟɧɨɝɪɚɮɢɹ�ɧɚ�ɫɬɭɞɟɧɬɚɯ�ɞɨɛɪɨɜɨɥɶɰɚɯ�ɢ�ɛɨɥɶɧɵɯ�
ɝɪɵɠɟɧɨɫɢɬɟɥɹɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜɫɟ� ɫɥɚɛɵɟ� ɦɟɫɬɚ�
ɩɟɪɟɞɧɟɛɨɤɨɜɨɣ�ɫɬɟɧɤɢ�ɠɢɜɨɬɚ�ɢɦɟɸɬ�ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɦɵɲɟɱɧɭɸ�
ɡɚɳɢɬɭ��Ɉɧɚ�ɢ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɟɟ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɩɪɨɱɧɨɫɬɶ��ɩɪɟɩɹɬɫɬɜɭɹ�
ɩɪɢ� ɩɨɜɵɲɟɧɢɢ� ɜɧɭɬɪɢɛɪɸɲɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜɵɯɨɞɭ� ɜɧɭɬɪɟɧɧɨɫɬɟɣ�
ɢɡ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� Ɂɚɦɵɤɚɬɟɥɶɧɚɹ� ɮɭɧɤɰɢɹ� ɧɚɞ�� ɢ� ɩɨɞɩɚɯɨɜɵɯ�
ɩɪɨɦɟɠɭɬɤɨɜ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɦɟɯɚɧɢɡɦɚɦɢ� ɢɡɨɬɨɧɢɱɟɫɤɨɝɨ� ɢ�
ɢɡɨɦɟɬɪɢɱɟɫɤɨɝɨ� ɫɨɤɪɚɳɟɧɢɹ� ɦɵɲɰ� ɩɟɪɟɞɧɟɣ� ɛɪɸɲɧɨɣ� ɫɬɟɧɤɢ��
ɩɨɹɫɧɢɱɧɵɯ�ɦɵɲɰ�ɩɪɢ�ɢɯ�ɫɢɦɦɟɬɪɢɱɧɨɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɢ� ɧɨɪɦɚɥɶɧɨɣ� ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�� ȼɪɨɠɞɟɧɧɵɟ� ɤɨɫɵɟ�
ɩɚɯɨɜɨ�ɦɨɲɨɧɨɱɧɵɟ� ɝɪɵɠɢ� ɭ� ɞɟɬɟɣ� ɜɨɡɧɢɤɚɸɬ� ɜɫɥɟɞɫɬɜɢɟ�
ɧɟɡɚɪɚɳɟɧɢɹ� ɜɥɚɝɚɥɢɳɧɨɝɨ� ɨɬɪɨɫɬɤɚ� ɛɪɸɲɢɧɵ� ɩɨɫɥɟ� ɨɩɭɫɤɚɧɢɹ�
ɹɢɱɤɚ� ɢ� ɧɟ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɫɧɢɠɟɧɢɟɦ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɢ� ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɷɬɢɯ� ɦɵɲɰ�� ɉɪɢ� ɝɪɵɠɟɫɟɱɟɧɢɢ� ɩɨ�
Ⱦɸɚɦɟɥɸ� ɨɩɟɪɚɰɢɹ� ɫɜɨɞɢɬɫɹ� ɤ� ɜɵɞɟɥɟɧɢɸ� ɢɡ� ɫɟɦɟɧɧɨɝɨ� ɤɚɧɚɬɢɤɚ�
ɲɟɣɤɢ� ɝɪɵɠɟɜɨɝɨ�ɦɟɲɤɚ�� ɟɟ�ɩɟɪɟɜɹɡɤɢ� ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɬɫɟɱɟɧɢɟɦ�
ɦɟɲɤɚ�� Ƚɪɵɠɟɜɨɣ� ɦɟɲɨɤ� ɧɟ� ɭɞɚɥɹɥɢ�� ɩɥɚɫɬɢɤɭ� ɩɚɯɨɜɨɝɨ� ɤɚɧɚɥɚ�
ɧɟ� ɩɪɨɜɨɞɢɥɢ�� Ɋɟɰɢɞɢɜɭ� ɝɪɵɠɢ� ɩɪɟɩɹɬɫɬɜɨɜɚɥɚ� ɧɨɪɦɚɥɶɧɚɹ�
ɡɚɦɵɤɚɬɟɥɶɧɚɹ� ɮɭɧɤɰɢɹ� ɩɚɯɨɜɨɝɨ� ɩɪɨɦɟɠɭɬɤɚ� ɚɤɬɢɜɧɵɦɢ�
ɦɵɲɟɱɧɵɦɢ�ɦɟɯɚɧɢɡɦɚɦɢ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɟ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�
ɢ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɤɥɢɧɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɵɹɜɢɥɢ�ɦɟɯɚɧɢɡɦɵ�
ɚɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɦɵɲɟɱɧɨɣ� ɡɚɳɢɬɵ� ɫɥɚɛɵɯ� ɦɟɫɬ� ɫɬɟɧɤɢ�
ɠɢɜɨɬɚ� ɢ� ɩɨɡɜɨɥɹɸɬ� ɜɵɫɤɚɡɚɬɶ� ɦɧɟɧɢɟ�� ɱɬɨ� ɫɩɨɫɨɛ� Ⱦɸɚɦɟɥɹ� ɧɟ�
ɧɟɫɟɬ� ɪɢɫɤɚ� ɪɟɰɢɞɢɜɚ� ɡɚɛɨɥɟɜɚɧɢɹ��Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɜɨɩɪɨɫɚ� ɨ� ɜɵɛɨɪɟ�
ɦɟɬɨɞɚ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɦɵ� ɪɟɤɨɦɟɧɞɭɟɦ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ��ɷɥɟɤɬɪɨɦɢɨɝɪɚɮɢɹ��ɫɨɧɨɝɪɚɮɢɹ��əɆɊ�ɬɨɦɨɝɪɚɮɢɹ��

0(&+$1,606�2)�$%'20,1$/�:$//�:($.�$5($�
)81&7,21$/�3527(&7,21�$1'�,1*8,1$/�+(51,23/$67<
7�$��=HEURYD��,�,��.R]LQ��$�%��0XVDHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��(�6��3HWURY
6DPDUD�6WDWH�0HGLFDO�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ��,QJXLQDO�KHUQLDV�QRZDGD\V�RFFXU�WR�EH�����RI�DOO�W\SHV�RI�
FKLOGUHQ� KHUQLD�� 7RGD\� ZH� FDQ� LQGLFDWH� WKUHH�PRVW� SRSXODU� PHWKRGV� RI�
VXUJLFDO� KHUQLD� WUHDWPHQW�� 6LQFH� ����� WLOO� ����� LQ�7RJOLDWWL� FLW\� KRVSLWDO�
�����FKLOGUHQ�DJHG���WLOO����\HDUV�ROG�ZHUH�RSHUDWHG�EHFDXVH�RI�FRQJHQLWDO�
LQJXLQDO�VFURWDO�KHUQLD��0DUW\QRY��5X±.UDVQRED\HY�DQG�'XKDPHO�PHWKRGV�
SURYLGH�JRRG�VKRUW��DQG� ORQJ�WHUP�UHVXOWV��$IWHU�'XKDPHO�PHWKRG� WKHUH�
ZHUH�QR�FDVHV�RI�KHUQLD�UHODSVH��SDLQ�V\QGURPH�GHYHORSPHQW�RU�WHVWLFXODU�
DWURSK\�DIWHU�VXUJHULHV��$LP��7KH�DLPV�RI�RXU�LQYHVWLJDWLRQV�ZHUH��WR�VWXG\�
WKH� DQDWRP\� RI� ZHDN� SODFHV� RI� QRQ¿[DWHG� FDGDYHUV¶� DEGRPLQDO� ZDOOV��
WR� FOHDU� WKH�PHFKDQLVPV� RI� IXQFWLRQDO�PXVFOH� SURWHFWLRQ� RI� WKHVH�ZHDN�
SODFHV��WR�VXEVWDQWLDWH�'XKDPHO�PHWKRG�RI�VXUJLFDO�WUHDWPHQW�RI�FKLOGUHQ�
LQJXLQDO� KHUQLD�� 0DWHULDOV� DQG� PHWKRGV�� 7R� DFKLHYH� WKH� DLPV� RI� RXU�
VWXGLHV�ZH�XVHG�WKH�IROORZLQJ�PHWKRGV��QRQ¿[DWHG�FDGDYHUV�SUHSDUDWLRQ��
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LQYHVWLJDWLRQ�RI�YROXQWHHUV�DQG�KHUQLD�SDWKRORJ\�SDWLHQWV�ZLWK�WKH�KHOS�RI�
HOHFWURP\RJUDSK\��VRQRJUDSK\��QXFOHDU�PDJQHWLF�UHVRQDQFH�WRPRJUDSK\��
[�UD\� H[DPLQDWLRQ�� 5HVXOWV�� ,W� LV� IRXQG� RXW� WKDW� DOO� WKH� ZHDN� SODFHV� RI�
DQWHURODWHUDO�DEGRPLQDO�ZDOO�KDYH�WKHLU�RZQ�IXQFWLRQDO�PXVFOH�SURWHFWLRQ��
,W�SURYLGHV�PHFKDQLFDO�VWUHQJWK�WR�WKH�DEGRPLQDO�ZDOO�DQG�SUHYHQWV�LQWHUQDO�
RUJDQV�IURP�RXWFRPH�DIWHU�DEGRPLQDO�SUHVVXUH�ULVLQJ��2EWXUDWLQJ�IXQFWLRQ�
RI�HSL��DQG�VXELQJXLQDO�LQWHUYDO�LV�SURYLGHG�E\�PHFKDQLVPV�RI�LVRWRQLF�DQG�
LVRPHWULF�PXVFOHV� FRQWUDFWLRQ�RI� DQWHODWHUDO� DEGRPLQDO�ZDOO� DQG� OXPEDU�
PXVFOHV� FRQVLGHULQJ� WKDW� HOHFWULF� DFWLYLW\� LV� V\PPHWULF� DQG� FRQWUDFWLRQ�
DELOLW\� LV� QRUPDO�� &RQJHQLWDO� LQGLUHFW� LQJXLQDO�VFURWDO� KHUQLDV� DSSHDU�
EHFDXVH� RI� LQVXI¿FLHQF\� RI� SURFHVVXV� YDJLQDOLV� RI� SHULWRQHXP� ZKLFK�
KDSSHQV�DIWHU�WHVWLFOHV�RXWFRPH�IURP�WKH�DEGRPLQDO�FDYLW\��7KH�SUREOHP�LV�
QRW�DERXW�HOHFWULFLW\�DFWLYLW\�GHFUHDVH�RU�PXVFOHV�FRQWUDFWLRQ�IXQFWLRQLQJ�
UHGXFWLRQ��'XKDPHO�PHWKRG�VXUJHU\�FRQVLVWV�RI�KHUQLD�VHSDUDWLRQ�IURP�WKH�

VSHUPDWLF�FRUG��LWV�OHJDWLQJ�DQG�FXWWLQJ�RI�D�KHUQLD�VDF��7KH�VDF�ZDV�QRW�
UHPRYHG�DQG�LQJXLQDO�FDQDO�SODVWLF�ZDV�QRW�SHUIRUPHG��+RZHYHU�WKHUH�ZDV�
QR�KHUQLD� UHODSVH�EHFDXVH� WKH�FDQDO�ZDV�SURWHFWHG�E\�QRUPDO�REWXUDWLQJ�
IXQFWLRQ�RI�LQJXLQDO�DUHD�PXVFOHV��&RQFOXVLRQ��7KH�PDLQ�YRWH�RI�D�JRRG�
SK\VLFLDQ� LV� ©1ROL� QRFHUHª�� 8VLQJ� RI� 0DUW\QRY� DQG� 5X±.UDVQRED\HY�
KHUQLRSODVW\�PHWKRGV�FDQ�FDXVH�REMHFWLRQDEOH�SRVWRSHUDWLYH�FRPSOLFDWLRQV��
ZKLFK�GR�QRW�RFFXU�DIWHU�'XKDPHO�PHWKRG��$OO�WKH�LQYHVWLJDWLRQV�LQGLFDWHG�
WKH� PHFKDQLVPV� RI� DFWLYH� PXVFOHV� IXQFWLRQDO� SURWHFWLRQ� RI� DEGRPLQDO�
DQWHURODWHUDO� ZDOO� ZHDN� SODFHV�� 7KLV� DOORZV� WR� UHFRPPHQG� 'XKDPHO�
PHWKRG�RI� KHUQLD� VXUJHU\� WR� EH� WKH� OHDGLQJ�PHWKRG� LQ� FKLOGUHQ� VXUJHU\��
)RU� WKH� DGGLWLRQDO� GLDJQRVWLF� ZH� UHFRPPHQG� XVLQJ� HOHFWURP\RJUDSK\��
VRQRJUDSK\�� DQG� QXFOHDU�PDJQHWLF� UHVRQDQFH� WRPRJUDSK\� IRU�PDNLQJ� D�
GHFLVLRQ�DERXW�D�EHWWHU�VXUJHU\�PHWKRG�
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ɉɊɈȽɇɈɋɌɂɑȿɋɄȺə�ɈɐȿɇɄȺ�ɇȺɊɍɒȿɇɂə�ɊɂɌɆȺ�
ɉɊɂ�ɋɈɑȿɌȺɇɂɂ�ɏɊɈɇɂɑȿɋɄɈɃ�ɋȿɊȾȿɑɇɈɃ�
ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ�ɂ�ɋȺɏȺɊɇɈȽɈ�ȾɂȺȻȿɌȺ���ɌɂɉȺ
Ʌ�Ⱥ��ɉɥɢɧɨɤɨɫɨɜɚ��Ʉ�ȼ��Ʉɥɟɫɬɟɪ��ȿ�ȼ��Ʌɨɤɬɢɨɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��(�Ȼ��Ʉɥɟɫɬɟɪ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɏɪɨɧɢɱɟɫɤɚɹ�ɫɟɪɞɟɱɧɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�±�ɨɞɢɧ�ɢɡ�ɫɚɦɵɯ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ��ɬɹɠɟɥɵɯ�ɢ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɜ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɦ�
ɨɬɧɨɲɟɧɢɢ�ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫɨɜ��ɩɪɢɱɢɧɨɣ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɤɨɬɨɪɨɝɨ�
ɹɜɥɹɟɬɫɹ�� ɩɨɦɢɦɨ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� �ȺȽ� ɢ� ɂȻɋ�� ɢ�
ɏɈȻɅ��ɫɚɯɚɪɧɵɣ�ɞɢɚɛɟɬ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɩɪɨɜɟɞɟɧɧɵɟ�
=��0XKDPPDG�ɢ�ɫɨɚɜɬ���������ɜɵɹɜɢɥɢ�ɫɟɪɞɟɱɧɭɸ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɭ�
����ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɛɨɥɶɧɵɯ�ɋȾ��Ⱥɫɫɨɰɢɚɰɢɹ�ɏɋɇ�ɢ�ɋȾ�ɮɨɪɦɢɪɭɟɬ�
ɜɵɫɨɤɭɸ�ɱɚɫɬɨɬɭ�ɨɫɥɨɠɧɟɧɢɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɜ�ɜɢɞɟ�ɧɚɪɭɲɟɧɢɣ�ɪɢɬɦɚ��
ɱɬɨ�ɧɭɠɞɚɟɬɫɹ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɢɡɭɱɟɧɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�
ɩɪɨɝɧɨɫɬɢɱɟɫɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɏɋɇ�
ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ� ɷɬɢɨɥɨɝɢɢ�� ɜ� ɬɨɦ�ɱɢɫɥɟ�ɢ�ɩɪɢ�ɧɚɥɢɱɢɢ� ɫɚɯɚɪɧɨɝɨ�
ɞɢɚɛɟɬɚ� �� ɬɢɩɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɵ� ɭɝɥɭɛɥɟɧɧɵɟ�
ɤɥɢɧɢɱɟɫɤɢɟ�ɧɚɛɥɸɞɟɧɢɹ�ɫ�ɚɧɚɥɢɡɨɦ�ɗɄȽ��ɗɯɨɄȽ��ɪɟɡɭɥɶɬɚɬɨɜ�ɬɟɫɬɚ�
ɫ� ��ɦɢɧɭɬɧɨɣ� ɯɨɞɶɛɨɣ�� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɗɄȽ� ɩɨ� ɏɨɥɬɟɪɭ� ɭ� ����
ɛɨɥɶɧɵɯ� ɫ� ɧɚɥɢɱɢɟɦ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɪɢɬɦɚ�� ɉɪɢ�
ɨɰɟɧɤɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɛɨɥɶɧɵɯ�ɩɨ�ɩɨɥɭ�ɩɪɟɨɛɥɚɞɚɥɢ�ɦɭɠɱɢɧɵ����±
������ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ���������� ɝɨɞɚ��ɍ� ��� ɛɨɥɶɧɵɯ�ɨɩɪɟɞɟɥɟɧɚ�
ɏɋɇ����ɹ�ɝɪɭɩɩɚ���ɭ����ɛɨɥɶɧɵɯ�±�ɫɨɱɟɬɚɧɢɟ�ɏɋɇ�ɢ�ɋȾ����ɹ�ɝɪɭɩɩɚ���
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�,,�ɎɄ�ɩɨ�1<+$��ɭ����ɛɨɥɶɧɵɯ�±�ɋȾ����ɹ�ɝɪɭɩɩɚ��ɩɨ�
ɤɪɢɬɟɪɢɹɦ�$PHULFDQ�'LDEHWHV�$VVRFLDWLRQ���������Ƚɪɭɩɩɵ�ɫɨɩɨɫɬɚɜɢɦɵ�
ɩɨ� ɩɨɥɭ�� ɜɨɡɪɚɫɬɭ�� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɢ� ɧɚɥɢɱɢɸ� ɨɫɥɨɠɧɟɧɢɣ�� ɍ�
ɛɨɥɶɲɢɧɫɬɜɚ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɋȾ�ɭɪɨɜɟɧɶ�+E$�F�ɫɨɫɬɚɜɢɥ�ɦɟɧɟɟ�������
Ʉɪɢɬɟɪɢɢ�ɢɫɤɥɸɱɟɧɢɹ�±�ɧɚɥɢɱɢɟ�ɨɫɬɪɵɯ�ɮɨɪɦ�ɂȻɋ��ɞɟɤɨɦɩɟɧɫɚɰɢɢ�
ɏɋɇ� ɢ�ɋȾ��ɇɚɥɢɱɢɟ�ɏɋɇ� ɫɨɝɥɚɫɧɨ�ɇɚɰɢɨɧɚɥɶɧɵɦ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ�
ȼɇɈɄ�ɢ�Ɉɋɋɇ���������Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɷɬɢɨɮɚɤɬɨɪɨɜ�ɏɋɇ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ��ɣ� ɝɪɭɩɩɵ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ� ɂȻɋ� ±�
ɭ� ��� ɛɨɥɶɧɵɯ� ��������� ɍ� ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ�
ɠɟɥɭɞɨɱɤɨɜɚɹ� ɷɤɫɬɪɚɫɢɫɬɨɥɢɹ� ±� ɭ� ������ ɛɨɥɶɧɵɯ�� ɢɡ� ɧɢɯ�� ɪɟɞɤɚɹ�
±� ɭ� �� ɛɨɥɶɧɵɯ�� ɱɚɫɬɚɹ� ±� ɭ� ���� ɝɪɭɩɩɨɜɚɹ� ±� ɭ� ���� ɩɨɥɢɬɨɩɧɚɹ� ±� ɭ� ���
ɇɚɞɠɟɥɭɞɨɱɤɨɜɵɟ�ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ� ɜɵɹɜɥɟɧɵ�ɭ� ������ɛɨɥɶɧɵɯ��ɍ�
ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɂȻɋ�ɢ�ɚɪɬɟɪɢɚɥɶɧɚɹ�ɝɢɩɟɪɬɟɧɡɢɹ�ɫɨɱɟɬɚɥɢɫɶ�ɭ�
������ ɩɚɰɢɟɧɬɨɜ�� ȼɨ� ��ɣ� ɝɪɭɩɩɟ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�
ɫɨɱɟɬɚɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ� �������� �ɪ,±,,�������� ɪɟɠɟ� ±�
ɦɟɪɰɚɬɟɥɶɧɚɹ�ɚɪɢɬɦɢɹ����������ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɨ�ɦɟɪɟ�ɧɚɪɚɫɬɚɧɢɹ�
ɬɹɠɟɫɬɢ�ɤɨɪɨɧɚɪɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ɨɫɨɛɟɧɧɨ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɭɪɨɜɧɟɦ�
+E$�F�ɛɨɥɟɟ�������ɭɜɟɥɢɱɢɜɚɥɨɫɶ�ɤɨɥɢɱɟɫɬɜɨ�ɠɟɥɭɞɨɱɤɨɜɵɯ�ɚɪɢɬɦɢɣ�
ɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɠɚɥɚɫɶ� ɫɭɩɪɚɜɟɧɬɪɢɤɭɥɹɪɧɚɹ� ɷɤɬɨɩɢɱɟɫɤɚɹ�
ɚɤɬɢɜɧɨɫɬɶ��ɩɪɢ�ɷɬɨɦ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�ɧɟ�ɬɨɥɶɤɨ�ɩɚɪɧɵɟ�ɢ�ɝɪɭɩɩɨɜɵɟ�
ɠɟɥɭɞɨɱɤɨɜɵɟ� ɷɤɫɬɪɚɫɢɫɬɨɥɵ�� ɧɨ� ɢ� ɩɚɪɨɤɫɢɡɦɵ� ɧɚɞɠɟɥɭɞɨɱɤɨɜɨɣ�
ɢ� ɠɟɥɭɞɨɱɤɨɜɨɣ� ɬɚɯɢɤɚɪɞɢɢ�� ɀɟɥɭɞɨɱɤɨɜɵɟ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ�
ɪɚɡɥɢɱɧɵɯ� ɝɪɚɞɚɰɢɣ� �ɩɨ� /RZQ� %�� ɢ� :ROI� 9��� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ��
ɩɟɪɜɨɣ� ɝɪɚɞɚɰɢɢ� ±� ɭ� ������ ɛɨɥɶɧɵɯ�� ɜɬɨɪɨɣ� ±� ɭ� ������ ɛɨɥɶɧɵɯ��
ɬɪɟɬɶɟɣ� ɝɪɚɞɚɰɢɢ�±�ɭ�������ɛɨɥɶɧɵɯ��ɱɟɬɜɟɪɬɨɣ�±�ɭ�������ɢ�ɩɹɬɨɣ�
ɝɪɚɞɚɰɢɢ� �ɤɨɪɨɬɤɢɟ� ɩɪɨɛɟɠɤɢ� ɠɟɥɭɞɨɱɤɨɜɨɣ� ɬɚɯɢɤɚɪɞɢɢ�� ±� ɭ� �����
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ�� ɇɚɞɠɟɥɭɞɨɱɤɨɜɵɟ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ�
ɛɵɥɢ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɭ� ɛɨɥɶɧɵɯ� ɋȾ� ±� ɭ� ���
�������� ɛɨɥɶɧɵɯ�� ȼɵɜɨɞɵ�� ȼɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢ�
ɢ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɚɪɢɬɦɢɣ� ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɭ� ɛɨɥɶɧɵɯ� ɏɋɇ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɋȾ� �� ɬɢɩɚ�� ɱɬɨ�
ɨɛɭɫɥɨɜɥɟɧɨ� ɤɚɤ� ɭɫɭɝɭɛɥɟɧɢɟɦ� ɦɢɨɤɚɪɞɢɚɥɶɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��
ɬɚɤ� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦɢ� ɫ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɦɢ�
ɮɚɤɬɨɪɚɦɢ��ɞɢɫɝɥɢɤɟɦɢɟɣ��ɤɚɪɞɢɚɥɶɧɨɣ�ɧɟɣɪɨɩɚɬɢɟɣ��ɞɢɚɛɟɬɢɱɟɫɤɨɣ�
ɧɟɮɪɨɩɚɬɢɟɣ��� ɱɬɨ� ɞɢɤɬɭɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɫɭɬɨɱɧɨɝɨ�
ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɗɄȽ� ɤɚɤ� ɧɚɢɛɨɥɟɟ� ɢɧɮɨɪɦɚɬɢɜɧɨɝɨ� ɦɟɬɨɞɚ� ɭ�
ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɛɨɥɶɧɵɯ�
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,QWURGXFWLRQ�� &KURQLF� KHDUW� IDLOXUH� LV� RQH� RI� WKH�PRVW� FRPPRQ�� VHYHUH�
DQG� SURJQRVWLF� DGYHUVH� V\PSWRP�� FDXVH� RI� ZKLFK� DUH� LQ� DGGLWLRQ� WR�
FDUGLRYDVFXODU�GLVHDVH��$+�DQG�,+'���&23'�DQG�GLDEHWHV��$W� WKH�VDPH�
WLPH�� VWXGLHV�=��0XKDPPDG�HW� DO�� ������� UHYHDOHG�KHDUW� IDLOXUH�����RI�
VXUYH\HG� SDWLHQWV� ZLWK� GLDEHWHV�� $VVRFLDWLRQ� RI� FKURQLF� KHDUW� IDLOXUH�
DQG� GLDEHWHV� JHQHUDWHV� D� KLJKHU� UDWH� RI� FRPSOLFDWLRQV�� LQFOXGLQJ� LQ� WKH�
IRUP� RI� UK\WKP� GLVWXUEDQFHV� WKDW� QHHGV� LQ� IXUWKHU� VWXG\�� 7KH� JRDO� RI�
WKH� LQYHVWLJDWLRQ��$FHUWDLQ� RFFXUUHQFH� IUHTXHQF\� RI� OLIHWKUHDWHQ� UK\WKP�
GLVWXUEDQFHV� DW� D� FRPELQDWLRQ� &+)� DQG� GLDEHWHV� PHOOLWXV� RI� �� W\SH��
0DWHULDOV� DQG� PHWKRGV�� $GYDQFHG� FOLQLFDO� REVHUYDWLRQV� ZLWK� DQDO\VLV�
RI�(&*��(FKR&*����PLQXWH�ZDONLQJ� WHVW��+ROWHU�PRQLWRULQJ�ZHUH�PDGH�
DW� ���� SDWLHQWV� ZLWK� UHJLVWHUHG� UK\WKP� GLVWXUEDQFHV�� $W� ��� SDWLHQWV�
ZDV�GH¿QHG�&+)��,�JURXS������SDWLHQWV�KDG�D�FRPELQDWLRQ�RI�&+)�DQG�
GLDEHWHV� �,,� JURXS��� SUHGRPLQDQWO\� ,,� )&� E\�1<+$�� ��� S�WV� ±� GLDEHWHV�
�,,,� JURXS�� �FULWHULRQ� $PHULFDQ� 'LDEHWHV� $VVRFLDWLRQ� �������� *URXSV�
DUH� FRPPHQVXUDEOH� RQ� VH[�� DJH�� GHJUHH� RI� VHYHULW\� DQG� FRPSOLFDWLRQV�
SUHVHQFH��$YHUDJH� DJH�RI� SDWLHQWV�ZDV�����������\HDUV��$W� WKH�PDMRULW\�
RI�SDWLHQWV�ZLWK�GLDEHWHV� WKH�+E$�F� OHYHO��������&+)�ZDV� HVWDEOLVKHG�
WR�1DWLRQDO�$OO�5XVVLDQ�UHFRPPHQGDWLRQV���������5HVXOWV��,Q�WKH�DQDO\VLV�
RI�&+)�HWLRORJLFDO�IDFWRUV�DW�SDWLHQWV�RI�WKH�,�JURXS�RIWHQ�GLDJQRVHG�,+'�
±� IRU� ��� SDWLHQWV� ��������� 9HQWULFXODU� SUHPDWXUH� EHDWV� ZHUH� DW� ������
S�WV� RI� WKH� ,� JURXS�� UDUH� ±� ��� IUHTXHQW� ±� ���� JURXS�±�����PXOWLIRFXV�±DW�
���2YHUYHQWULFXODU�UK\WKP�GLVWXUEDQFHV�ZHUH�GLDJQRVHG�DW�������RI�S�WV��
UDUH� ±� ��� IUHTXHQW� ±� ��� JURXS� ±� ���PXOWLIRFXV� �� ��� ,Q� WKH� ,,� JURXS� ,+'�
DQG�$+� ULYDOHG�� WKXV�PRUH� WKDQ� DW� D� KDOI� �������� SDWLHQWV�ZDV� GH¿QHG�
WKHLU� FRPELQDWLRQ�� ,Q� WKH� SUHVHQFH� RI� &+)� DQG� GLDEHWHV� FRPELQDWLRQ�
FRPSHQVDWRU\� DELOLWLHV� RI� WKH�PDLQ� SDFHPDNHU� DUH� OLPLWHG� WKHUHIRUH� WKH�
FRPELQHG� UK\WKP� GLVWXUEDQFHV� ��������ZHUH� UHJLVWHUHG�PRUH� RIWHQ� �U,�
,,��������,W�LV�HVWDEOLVKHG�WKDW�LQ�SURFHVV�RI�LQFUHDVH�RI�VHYHULW\�RI�FRURQDU\�
GH¿FLHQF\��HVSHFLDOO\�DW�SDWLHQWV�ZLWK�WKH�+E$�F�OHYHO�!������LQFUHDVHG�
TXDQWLW\� RI� YHQWULFXODU� DUK\WKPLDV�� 9HQWULFXODU� UK\WKP� GLVWXUEDQFHV�
RI�YDULRXV�JUDGDWLRQ� �E\�%��/RZQ�DQG�9��:ROI��ZHUH� UHJLVWHUHG�� WKH��VW�
JUDGDWLRQ�±�DW�������� WKH��QG�±�DW�������� WKH��UG�±�DW���������WK�±� DW�
������DQG�WKH��WK�±�DW������RI�WKH�H[DPLQHG�S�WV��2YHUYHQWULFXODU�UK\WKP�
GLVWXUEDQFHV�ZHUH�UHJLVWHUHG�PRVWO\�DW�S�WV�ZLWK�GLDEHWHV�±�DW������������
S�WV��&RQFOXVLRQ��+LJK�IUHTXHQF\�KHPRG\QDPLF�DQG�SURJQRVWLF�SHMRUDWLYH�
DUUK\WKPLDV�ZHUH�GLDJQRVHG�SUHGRPLQDQWO\�DW�SDWLHQWV�ZLWK�FRPELQDWLRQ�
&+)�DQG�GLDEHWHV�RI���W\SH��ZKLFK�GHWHUPLQH�DV�DJJUDYDWLRQ�RI�P\RFDUGLDO�
LQVXI¿FLHQF\�DV�DVVRFLDWH�ZLWK�GLDEHWHV�SDWKRJHQHWLF�IDFWRUV��G\VJO\FHPLD��
FDUGLDF�QHXURSDWK\��GLDEHWLF�QHXURSDWK\��

ɏɊɈɇɂɑȿɋɄȺə�ɋȿɊȾȿɑɇȺə�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖ��
ɄɅɂɇɂɄɈ�ɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ��
ȽȿɇȾȿɊɇɕȿ�ɊȺɁɅɂɑɂə
Ʉ�ȼ��Ʉɥɟɫɬɟɪ��Ʌ�Ⱥ��ɉɥɢɧɨɤɨɫɨɜɚ��ȿ�ȼ��ɋɟɦɟɧɨɜɚ��Ⱥ�Ɉ��Ɍɪɟɝɭɛɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ƚ��Ʌɵɱɟɜ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɏɪɨɧɢɱɟɫɤɚɹ� ɫɟɪɞɟɱɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� �ɏɋɇ�� ɨɫɬɚɟɬɫɹ�
ɫɚɦɵɦ� ɬɹɠɟɥɵɦ� ɢ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦ�
ɜɵɫɨɤɭɸ� ɫɦɟɪɬɧɨɫɬɶ� ɢ� ɢɧɜɚɥɢɞɢɡɚɰɢɸ� ɛɨɥɶɧɵɯ�� ɋɨɝɥɚɫɧɨ�
ɇɚɰɢɨɧɚɥɶɧɵɦ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ� ������� ɜ� ɩɨɩɭɥɹɰɢɢ� ɛɨɥɶɧɵɯ�
ɏɋɇ� ɨɛɧɚɪɭɠɟɧɵ� ɝɟɧɞɟɪɧɵɟ� ɪɚɡɥɢɱɢɹ� ɜ� ɷɬɢɨɥɨɝɢɢ�� ɧɚɥɢɱɢɸ�
ɫɢɫɬɨɥɢɱɟɫɤɨɣ� ɞɢɫɮɭɧɤɰɢɢ� ɢ� ɩɪɢɱɢɧɚɦ� ɞɟɤɨɦɩɟɧɫɚɰɢɢ�� ɱɬɨ��
ɨɞɧɚɤɨ�� ɧɭɠɞɚɟɬɫɹ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɢɡɭɱɟɧɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ʉɨɦɩɥɟɤɫɧɚɹ� ɨɰɟɧɤɚ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ�ɭ�ɛɨɥɶɧɵɯ�ɏɋɇ�ɫ�ɭɱɟɬɨɦ�
ɝɟɧɞɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɵ�ɭɝɥɭɛɥɟɧɧɵɟ�
ɤɥɢɧɢɱɟɫɤɢɟ�ɧɚɛɥɸɞɟɧɢɹ�ɫ�ɚɧɚɥɢɡɨɦ�ɗɄȽ��ɗɯɨɄȽ��ɪɟɡɭɥɶɬɚɬɨɜ�ɬɟɫɬɚ�
ɫ� ��ɦɢɧɭɬɧɨɣ� ɯɨɞɶɛɨɣ�� ɫɭɬɨɱɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɗɄȽ� ɢ� ȺȾ� ɭ�
���� ɛɨɥɶɧɵɯ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ� ɫɟɪɞɟɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ� �ɏɋɇ���
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ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɨɛɳɟɬɟɪɚɩɟɜɬɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ɄȽȻɍɁ�
ȽȻ� ʋ�� ɝ�� Ȼɚɪɧɚɭɥɚ�� Ⱦɢɚɝɧɨɡ� ɏɋɇ� ɭɫɬɚɧɨɜɥɟɧ� ɫɨɝɥɚɫɧɨ� ɤɪɢɬɟɪɢɹɦ�
ɇɚɰɢɨɧɚɥɶɧɵɯ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɞɢɚɝɧɨɫɬɢɤɟ�ɢ�ɥɟɱɟɧɢɸ�ɏɋɇ���������
Ɇɭɠɱɢɧ�ɛɵɥɨ��������������ɠɟɧɳɢɧ�±��������������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɦɭɠɱɢɧ� ±� ���������� ɝɨɞɚ�� ɠɟɧɳɢɧ� ±� ���������� ɝɨɞɚ� �ɪ�������� Ⱦɨɥɹ�
ɩɚɰɢɟɧɬɨɜ� ɫɬɚɪɲɟ� ��� ɥɟɬ� ±� ������� Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ� ɩɨɤɚɡɚɬɟɥɶ�
ɩɨ�ɲɤɚɥɟ�ɪɢɫɤɚ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ�ɫɨɛɵɬɢɣ��ɋɋɋ��ɪɚɜɟɧ�����������
ɜ� ɝɪɭɩɩɟ�ɦɭɠɱɢɧ� ±� ���������� ɜ� ɝɪɭɩɩɟ�ɠɟɧɳɢɧ� ±� ��������� �ɪ��������
ɂɧɞɟɤɫ�ɦɚɫɫɵ�ɬɟɥɚ� ɫɨɫɬɚɜɢɥ������ �ɦɢɧ�� ������ɦɚɤɫ�� ������� ɭ�ɦɭɠɱɢɧ�
±� ���������� ɭ� ɠɟɧɳɢɧ� ±� ��������� �ɪ �������� Ɇɟɠɞɭ� ɜɨɡɪɚɫɬɨɦ� ɢ
ɂɆɌ� ɢɦɟɟɬɫɹ� ɫɥɚɛɚɹ�� ɧɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�
ɫɜɹɡɶ� �U ������ ɪ �������� ɍ� ɦɭɠɱɢɧ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɦ�
ɮɚɤɬɨɪɨɦ� ɹɜɥɹɟɬɫɹ� ɂȻɋ�� ɮɨɪɦɢɪɭɸɳɚɹ� ������ ɫɥɭɱɚɟɜ� ɏɋɇ�� ɉɪɢ�
ɷɬɨɦ�ɭ�ɦɭɠɱɢɧ�ɫ�ɂȻɋ�ɏɋɇ�ɜɨɡɧɢɤɚɥɚ�ɩɨɫɥɟ�ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ�±�ɭ�
������������ɩɚɰɢɟɧɬɨɜ��ɑɚɫɬɨɬɚ�ɚɪɬɟɪɢɚɥɶɧɨɣ�ɝɢɩɟɪɬɨɧɢɢ�ɫɨɫɬɚɜɢɥɚ�
�������ȾɄɆɉ�±� ������� ɤɥɚɩɚɧɧɵɯ�ɩɨɪɨɤɨɜ� ±� ������ ɞɪɭɝɢɯ� ɩɪɢɱɢɧ�
±� ������ ȼɟɞɭɳɟɣ� ɩɪɢɱɢɧɨɣ� ɪɚɡɜɢɬɢɹ� ɏɋɇ� ɜ� ɠɟɧɫɤɨɣ� ɩɨɩɭɥɹɰɢɢ�
ɫɥɭɠɢɬ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɨɧɢɹ� ±� ������ ɫɥɭɱɚɟɜ�� ɡɚ� ɧɟɣ� ɫɥɟɞɭɸɬ�
ɂȻɋ�±��������ɩɪɢ�ɷɬɨɦ�ɜ�������ɫɥɭɱɚɟɜ�ɏɋɇ�ɪɚɡɜɢɜɚɥɚɫɶ�ɭ�ɛɨɥɶɧɵɯ��
ɧɟ� ɢɦɟɜɲɢɯ� ɜ� ɚɧɚɦɧɟɡɟ� ɢɧɮɚɪɤɬɨɜ� ɦɢɨɤɚɪɞɚ��� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� ±�
������� ɤɥɚɩɚɧɧɵɟ� ɩɨɪɨɤɢ� ±� ������ ȾɄɆɉ� ±� ������ ɞɪɭɝɢɟ� ɩɪɢɱɢɧɵ�
±� ������ ɍ� ɦɭɠɱɢɧ� ɫɪɟɞɧɢɣ� ɛɚɥɥ� ɩɨ� ɒɈɄɋ� ɫɨɫɬɚɜɢɥ� ���������� ɭ�
ɠɟɧɳɢɧ� ±� ��������� �ɪ�������� ɉɪɢ� ɚɧɚɥɢɡɟ� ɝɟɧɞɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ�
ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭ� ɠɟɧɳɢɧ� ɫ� ɏɋɇ� ɩɪɟɨɛɥɚɞɚɥɚ�
ɞɢɚɫɬɨɥɢɱɟɫɤɚɹ�ɞɢɫɮɭɧɤɰɢɹ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ,� ɬɢɩɚ� �ɡɚɦɟɞɥɟɧɧɚɹ�
ɪɟɥɚɤɫɚɰɢɹ���ɮɪɚɤɰɢɹ�ɜɵɛɪɨɫɚ�Ʌɀ�ɜ�ɫɪɟɞɧɟɦ�ɩɨ�ɝɪɭɩɩɟ�±�������������
ɍ�ɦɭɠɱɢɧ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨ�ɱɚɳɟ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɫɢɫɬɨɥɢɱɟɫɤɚɹ�
ɞɢɫɮɭɧɤɰɢɹ��ɩɪɢ�ɫɪɟɞɧɟɣ�Ɏȼ�Ʌɀ�������������ɋɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨ�
ɪɚɡɥɢɱɚɥɢɫɶ� ɪɚɡɦɟɪɵ� ɤɨɧɟɱɧɨ�ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ� ɨɛɴɟɦɚ� �.Ⱦ2��� ɭ�
ɦɭɠɱɢɧ�ɛɨɥɶɲɟ�ɧɚ����������������Ⱦɂ����±�������Ɋɚɡɦɟɪɵ�Ʌɉ�ɢ�ɄȾɈ�
ɢɦɟɥɢ�ɤɨɪɪɟɥɹɰɢɨɧɧɭɸ�ɫɜɹɡɶ�ɫɪɟɞɧɟɣ�ɫɢɥɵ�ɫ�ɜɨɡɪɚɫɬɨɦ��U ����ɢ�U �����
ɪ��������ɢ�ɜɟɫɨɦ�ɩɚɰɢɟɧɬɚ��U ������ɪ ������U ������ɪ���������Ɋɚɡɦɟɪɵ�
Ʌɉ�ɢ�ɄȾɈ�ɢɦɟɥɢ�ɫɢɥɶɧɭɸ�ɨɬɪɢɰɚɬɟɥɶɧɭɸ�ɤɨɪɪɟɥɹɰɢɸ�ɫ�ɮɪɚɤɰɢɟɣ�
ɜɵɛɪɨɫɚ� �U ����� ɢ� U ������ ɪ��������� ȼɵɜɨɞɵ�� Ⱦɥɹ�ɠɟɧɳɢɧ� ɧɚɢɛɨɥɟɟ�
ɡɧɚɱɢɦɨɣ� ɩɪɢɱɢɧɨɣ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɏɋɇ� ɹɜɥɹɟɬɫɹ� ɚɪɬɟɪɢɚɥɶɧɚɹ�
ɝɢɩɟɪɬɨɧɢɹ��ɭ�ɦɭɠɱɢɧ�±�ɂȻɋ��ɜɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�ɪɚɡɜɢɬɢɹ�ɏɋɇ�ɩɨɫɥɟ�
ɩɟɪɟɧɟɫɟɧɧɨɝɨ�ɂɆ���ȼ�ɤɥɢɧɢɤɟ�ɭ�ɠɟɧɳɢɧ�ɜ�ɫɪɟɞɧɟɦ�ɩɨ�ɒɈɄɋ�±�,,�
ɎɄ��ɭ�ɦɭɠɱɢɧ�±�,,,�ɎɄ��ɱɬɨ�ɹɜɥɹɟɬɫɹ�ɨɫɧɨɜɚɧɢɟɦ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɝɟɧɞɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ� ɜ� ɩɨɞɯɨɞɚɯ� ɤ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɤɨɪɪɟɤɰɢɢ�ɩɪɢ�
ɏɋɇ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�*��/\FKHY
$OWDL�0HGLFDO�6WDWH�8QLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ�� &KURQLF� KHDUW� IDLOXUH� �&+)�� LV� WKH� PRVW� VHYHUH� DQG�
SURJQRVWLF� DGYHUVH� FRPSOLFDWLRQ� RI� GLVHDVHV� RI� FDUGLRYDVFXODU� V\VWHP��
FRQWULEXWLQJ� WR� WKH� KLJK� PRUWDOLW\� DQG� LQYDOLGL]DWLRQ� RI� SDWLHQWV��
$FFRUGLQJ�WR�WKH�1DWLRQDO�UHFRPPHQGDWLRQV��������LQ�WKH�SRSXODWLRQ�RI�
&+)� SDWLHQWV� IRXQG� JHQGHU� GLIIHUHQFHV� LQ� WKH� HWLRORJ\�� WKH� SUHVHQFH� RI�
V\VWROLF�G\VIXQFWLRQ�DQG� UHDVRQV�GHFRPSHQVDWLRQ��ZKDW��KRZHYHU��QHHGV�
IXUWKHU� VWXG\�� 7KH� JRDO� RI� LQYHVWLJDWLRQ�� &RPSUHKHQVLYH� DVVHVVPHQW� RI�
WKH�HWLRORJLFDO�DQG�FOLQLF�IXQFWLRQDO�IHDWXUHV�RI�WKH�FDUGLRYDVFXODU�V\VWHP�
DW� SDWLHQWV�ZLWK� FKURQLF�KHDUW� IDLOXUH�ZLWK� UHJDUGLQJ�JHQGHU� GLIIHUHQFHV��
0DWHULDOV� DQG� PHWKRGV�� &RQGXFWHG� LQ�GHSWK� FOLQLFDO� REVHUYDWLRQV� ZLWK�
WKH� DQDO\VLV� RI� (&*��(FKR&*�� WHVW� ��PLQXWH�ZDON�� GDLO\�PRQLWRULQJ� RI�
(&*� DQG�$'� ���� SDWLHQWV�ZLWK� FKURQLF� KHDUW� IDLOXUH� �&+)��� WUHDWHG� LQ�
WKHUDSHXWLF� GHSDUWPHQW� LQ� KRVSLWDO�ʋ���%DUQDXO��7KH� GLDJQRVLV� RI�&+)�
ZDV� HVWDEOLVKHG� DFFRUGLQJ� WR�1DWLRQDO� UHFRPPHQGDWLRQV� RI�$OO�5XVVLDQ�
VFLHQWL¿F�FDUGLRORJLVW� VRFLHW\�FULWHULD�RQ�GLDJQRVWLFV� DQG�&+)� WUHDWPHQW�
�WKH��WK� UHYLVLRQ�� �������7KHUH�ZHUH�����PHQ� ��������DQG�����ZRPHQ�
��������� 7KH� DYHUDJH� DJH� RI� PHQ� ZDV� ����������� ZRPHQ� ±� ����������
\HDUV��S��������7KHUH�ZHUH�������SDWLHQWV�RYHU����\HDUV�RI�DJH��5HVXOWV��
7KH�DYHUDJH�YDOXH�RQ�ULVN�VFDOH�RI�FDUGLRYDVFXODU�GLVHDVHV�ZDV�����������
LQ�PHQ¶V�JURXS�±�����������LQ�ZRPHQ¶V�JURXS�±�����������ɪ��������%:,�
ZDV������ >�����PLQ�������PD[@�� DW�PHQ� LW�ZDV�����������ZRPHQ�±������
����� �ɪ �������� %HWZHHQ� DJH� DQG� %:,� WKHUH� LV� ZHDN�� EXW� VWDWLVWLFDOO\�
VLJQL¿FDQW�FRUUHODWLRQ��U ������ɪ ��������0RUH�RIWHQ�HWLRORJLFDO�IDFWRU�DW�
PHQ�ZDV�,+'��JHQHUDWLQJ�������FDVHV�&+)��7KXV�DW�PHQ�ZLWK�,+'�DW�����
��������SDWLHQWV�&+)�DSSHDUHG�DIWHU�P\RFDUGLDO�LQIDUFWLRQ��$+�IUHTXHQF\�
ZDV� ������� GLODWHG� P\RFDUGLRSDWK\� �'03�� ±� ������� YDOYXODU� GLVHDVH�
±�������RWKHU�UHDVRQV�±�������7KH�PDLQ�UHDVRQ�RI�&+)�DW�ZRPHQ�ZHUH
$+�±��������,+'�±��������WKXV�LQ�������RI�FDVHV�RI�&+)�GHYHORSHG�DW�

SDWLHQWV�ZKR�KDGQ¶W�0,�LQ�DQDPQHVLV���GLDEHWHV�PHOOLWXV����������YDOYXODU�
GLVHDVH� ��������'03���������RWKHU�±�������7KH�DYHUDJH�VFRUH� IRU�&&6�
DW�PHQ�ZDV�����������DW�ZRPHQ�±���������� �S�������� ,Q� WKH�DQDO\VLV�RI�
JHQGHU�GLIIHUHQFHV�UHPRGHOLQJ�IRXQG�RXW�WKDW�DW�ZRPHQ�ZLWK�&+)�GLDVWROLF�
G\VIXQFWLRQ� SUHYDLOHG�� PDLQO\� W\SH� ,� �VORZ� UHOD[DWLRQ��� /9� HMHFWLRQ�
IUDFWLRQ� LQ� WKH� DYHUDJH� RI� JURXS�ZDV� ������������0HQ� DUH� VWDWLVWLFDOO\�
VLJQL¿FDQWO\� PRUH� RIWHQ� GHWHUPLQHG� E\� V\VWROLF� G\VIXQFWLRQ�� ZLWK� DQ�
DYHUDJH�/9() ������������6WDWLVWLFDOO\�VLJQL¿FDQWO\�GLIIHUHG�GLPHQVLRQV�
RI�HQG�GLDVWROLF�YROXPH��(':���DW�PHQ�LW�ZDV�PRUH�RQ����������������
&,����±������WKHQ�DW�ZRPHQ��'LPHQVLRQV�/$�DQG�(':�KDG�D�FRUUHODWLRQ�
RI� WKH�DYHUDJH�VWUHQJWK�EHWZHHQ� WKH�DJH��U ����DQG�U �����S��������DQG�
SDWLHQW¶V�ZHLJKW� �U ������S ������ U ������S���������'LPHQVLRQV�/$�DQG�
(':� KDG� D� VWURQJ� QHJDWLYH� FRUUHODWLRQ�ZLWK� /9()� �U ����� DQG� U ������
ɪ���������&RQFOXVLRQ��7KH�PRVW�VLJQL¿FDQW� UHDVRQ�RI�&+)�IRUPDWLRQ�DW�
ZRPHQ�ZDV�WKH�$+��DW�PHQ�±�,+'��KLJK�IUHTXHQF\�RI�GHYHORSLQJ�&+)�ZDV�
DIWHU�0,���,Q�FOLQLFV�ZRPHQ�KDG�WKH�,,�)&�RQ�&&6�RQ�WKH�DYHUDJH��PHQ�±�
WKH�,,,�)&��&+)�DW�ZRPHQ�ZDV�DFFRPSDQLHG�RI�GHSUHVVLRQ�DQG�GHFUHDVLQJ�
WKH�TXDOLW\�RI�OLIH�WKDW�LV�WKH�EDVLV�IRU�IRUPDWLRQ�RI�JHQGHU�GLVWLQFWLRQV�LQ�
DSSURDFKHV�WR�WUHDWPHQW�FRUUHFWLRQ�DW�&+)�

ɇȿɋɌȺȻɂɅɖɇɈɋɌɖ� ɆɂɈɄȺɊȾȺ� ɍ� ȻɈɅɖɇɕɏ�
ɏɊɈɇɂɑȿɋɄɈɃ� ɋȿɊȾȿɑɇɈɃ� ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ�
ɊȺɁɅɂɑɇɈɃ�ɗɌɂɈɅɈȽɂɂ
Ʌ�Ⱥ��ɉɥɢɧɨɤɨɫɨɜɚ��Ʉ�ȼ��Ʉɥɟɫɬɟɪ��Ⱥ�ɇ��ɋɬɚɧɨɜɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��(�Ȼ��Ʉɥɟɫɬɟɪ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɦ� ɨɛɳɟɫɬɜɟ� ɏɋɇ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ�
ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫ� ɫ� ɚɛɫɨɥɸɬɧɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ� ɩɪɨɝɧɨɡɨɦ� ɢ� ɤɚɤ�
ɜɚɠɧɟɣɲɢɣ�ɮɚɤɬɨɪ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ�ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ��
Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɏɋɇ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟɦ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�ɟɟ�ɜ�ɩɨɩɭɥɹɰɢɢ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ������ɡɚ�ɩɨɫɥɟɞɧɢɟ�
��� ɥɟɬ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɨɫɧɨɜɧɵɦɢ� ɩɪɢɱɢɧɚɦɢ�ɏɋɇ� ɹɜɥɹɸɬɫɹ�
ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� ������ ɢ�ɂȻɋ� ������� ɭ� ɤɚɠɞɨɝɨ� ɞɟɫɹɬɨɝɨ�
ɩɚɰɢɟɧɬɚ��ɫɨɝɥɚɫɧɨ�ɇɚɰɢɨɧɚɥɶɧɵɦ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ���������ɩɪɢɱɢɧɨɣ�
ɏɋɇ� ɹɜɥɹɟɬɫɹ� ɏɈȻɅ�� ɉɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɦɢɨɤɚɪɞɟ��
ɯɚɪɚɤɬɟɪɧɵɟ� ɞɥɹ� ɏɋɇ�� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ�
ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɫɟɪɞɰɚ�ɢ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɶɸ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɮɚɬɚɥɶɧɵɯ� ɤɚɪɞɢɚɥɶɧɵɯ�
ɫɨɛɵɬɢɣ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɩɪɟɞɟɥɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�ɧɚɪɭɲɟɧɢɹ�
ɪɢɬɦɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɨɣ�ɫɟɪɞɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ��ɏɋɇ��
ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɷɬɢɨɥɨɝɢɢ�� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� �ȺȽ�� ɢ�
ɯɪɨɧɢɱɟɫɤɨɣ� ɨɛɫɬɪɭɤɬɢɜɧɨɣ� ɛɨɥɟɡɧɢ� ɥɟɝɤɢɯ� �ɏɈȻɅ��� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɵ� ɭɝɥɭɛɥɟɧɧɵɟ� ɤɥɢɧɢɱɟɫɤɢɟ� ɧɚɛɥɸɞɟɧɢɹ� ɫ�
ɚɧɚɥɢɡɨɦ� ɗɄȽ�� ɗɯɨɄȽ�� ɪɟɡɭɥɶɬɚɬɨɜ� ɬɟɫɬɚ� ɫ� ��ɦɢɧɭɬɧɨɣ� ɯɨɞɶɛɨɣ��
ɫɭɬɨɱɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɗɄȽ� ɢ� ȺȾ�� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɮɭɧɤɰɢɢ�
ɜɧɟɲɧɟɝɨ� ɞɵɯɚɧɢɹ� �ɎȼȾ��� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɜɤɥɸɱɟɧɨ� ����
ɛɨɥɶɧɵɯ� ɫ� ɧɚɥɢɱɢɟɦ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ�����ɛɨɥɶɧɵɯ�ɏɈȻɅ����ɹ�ɝɪɭɩɩɚ�������ɛɨɥɶɧɵɯ�ɩɪɢ�ɫɨɱɟɬɚɧɢɢ�
ɏɈȻɅ�ɢ�ȺȽ����ɹ�ɝɪɭɩɩɚ��ɢ�����ɛɨɥɶɧɵɯ�ȺȽ����ɹ�ɝɪɭɩɩɚ���Ʉɪɢɬɟɪɢɟɦ�
ɜɤɥɸɱɟɧɢɹ� ɹɜɥɹɥɨɫɶ� ɧɚɥɢɱɢɟ� ɏɋɇ� �ɫɨɝɥɚɫɧɨ� ɇɚɰɢɨɧɚɥɶɧɵɦ�
ɪɟɤɨɦɟɧɞɚɰɢɹɦ� ȼɇɈɄ� ɢ� Ɉɋɋɇ�� ������� ɉɪɢ� ɨɰɟɧɤɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɛɨɥɶɧɵɯ�ɩɨ�ɩɨɥɭ�ɩɪɟɨɛɥɚɞɚɥɢ�ɦɭɠɱɢɧɵ����±������ɛɟɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɵɯ�ɪɚɡɥɢɱɢɣ�ɩɨ�ɜɨɡɪɚɫɬɭ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±�����������ɝɨɞɚ���
ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɏɈȻɅ��ɩɪɟɨɛɥɚɞɚɥɚ�ɫɪɟɞɧɹɹ�ɫɬɟɩɟɧɶ�ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɨɛɫɬɪɭɤɰɢɢ�� ɫɬɟɩɟɧɶ� ɪɢɫɤɚ� ȼ� �ɩɨ� *2/'�� ������� ɫɬɚɞɢɢ� �,,,�� ɢ�
ɫɬɟɩɟɧɢ� �,,�� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� �ɫɨɝɥɚɫɧɨ� ɇɚɰɢɨɧɚɥɶɧɵɦ�
ɪɟɤɨɦɟɧɞɚɰɢɹɦ� ɩɨ� ȺȽ�� ������� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɞɠɟɥɭɞɨɱɤɨɜɵɟ�
ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨ� ɱɚɳɟ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɭ�
ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ� ±� ɜɵɹɜɥɹɥɢɫɶ� ɩɨ�ɗɄȽ� ɩɨɤɨɹ� ɜ� ������ ɫɥɭɱɚɟɜ��
ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�ȼɗɆ�±� ɜ� ������� ɩɨ�ɏɆ�ɗɄȽ� ±� ɜ� ������ ɫɥɭɱɚɟɜ��ɍ�
ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ� ɱɚɫɬɨɬɚ� ɫɨɱɟɬɚɧɧɵɯ� �ɧɚɞɠɟɥɭɞɨɱɤɨɜɵɯ� ɢ�
ɠɟɥɭɞɨɱɤɨɜɵɯ�� ɧɚɪɭɲɟɧɢɣ� ɪɢɬɦɚ� ɛɵɥɚ� ɜɵɲɟ� ɢ� ɫɨɫɬɚɜɥɹɥɚ� ɩɨ�ɗɄȽ�
ɩɨɤɨɹ� ������ ɫɥɭɱɚɟɜ�� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�ȼɗɆ�±� ������� ɩɨ�ɏɆ�ɗɄȽ� ±�
�������ɪ��������ɀɟɥɭɞɨɱɤɨɜɵɟ�ɧɚɪɭɲɟɧɢɹ�ɪɢɬɦɚ�ɪɚɡɥɢɱɧɵɯ�ɝɪɚɞɚɰɢɣ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ��ɣ� ɝɪɭɩɩɵ� �ɩɨ�%�� /RZQ� ɢ�9��:ROI�� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ��
ɩɟɪɜɨɣ� ɝɪɚɞɚɰɢɢ� ±� ɭ� ������ ɛɨɥɶɧɵɯ�� ɜɬɨɪɨɣ� ±� ɭ� ������ ɛɨɥɶɧɵɯ��
ɬɪɟɬɶɟɣ� ɝɪɚɞɚɰɢɢ�±�ɭ�������ɛɨɥɶɧɵɯ��ɱɟɬɜɟɪɬɨɣ�±�ɭ�������ɢ�ɩɹɬɨɣ�
ɝɪɚɞɚɰɢɢ� �ɤɨɪɨɬɤɢɟ� ɩɪɨɛɟɠɤɢ� ɠɟɥɭɞɨɱɤɨɜɨɣ� ɬɚɯɢɤɚɪɞɢɢ�� ±� ɭ� �����
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ�� ɀɟɥɭɞɨɱɤɨɜɵɟ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ� ɱɚɳɟ�
ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ�ɭ�ɩɚɰɢɟɧɬɨɜ���ɣ� ɝɪɭɩɩɵ��ɩɨ�ɗɄȽ�ɩɨɤɨɹ�±�ɭ��������
ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ȼɗɆ� ±� ɭ� ������� ɩɨ� ɏɆ� ɗɄȽ� ±� ɭ� ������ ɛɨɥɶɧɵɯ��
ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡ� ɦɚɬɟɪɢɚɥɚ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɩɪɟɨɛɥɚɞɚɧɢɢ�
ɧɚɞɠɟɥɭɞɨɱɤɨɜɵɯ�ɚɪɢɬɦɢɣ�ɭ�ɛɨɥɶɧɵɯ�ɏɈȻɅ��ɫɨɱɟɬɚɧɧɵɯ�ɧɚɪɭɲɟɧɢɣ�



Вестник РГМУ, 2014, № 2

130

ɪɢɬɦɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɫɨɱɟɬɚɧɢɟɦ�ɏɈȻɅ�ɢ�ȺȽ��ɀɟɥɭɞɨɱɤɨɜɵɟ�ɧɚɪɭɲɟɧɢɹ�
ɪɢɬɦɚ��ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɨɬɪɚɠɚɸɳɢɟ�ɢɡɦɟɧɟɧɢɹ�ɜɧɭɬɪɢɫɟɪɞɟɱɧɨɣ�
ɝɟɨɦɟɬɪɢɢ�ɢ�ɝɟɦɨɞɢɧɚɦɢɤɢ�ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ��ɱɚɳɟ�ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ�
ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ȺȽ�� Ɉɩɬɢɦɢɡɚɰɢɹ� ɤɨɪɪɟɤɰɢɢ� ɬɟɪɚɩɢɢ� ɫɨɫɬɨɢɬ�
ɜ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɟ� ɧɚɪɭɲɟɧɢɣ� ɪɢɬɦɚ� ɫ� ɭɱɟɬɨɦ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɤɚɪɞɢɨɪɟɫɩɢɪɚɬɨɪɧɨɣ�ɫɢɫɬɟɦɵ�

(/(&75,&$/�,167$%,/,7<�2)�7+(�0<2&$5',80�$7�
3$7,(176�:,7+�&+521,&�+($57�)$,/85(�2)�',))(5(17�
(7,2/2*<
/�$��3OLQRNRVRYD��.�9��.OHVWHU��$�1��6WDQRYD\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��(��%��.OHVWHU
$OWDL�0HGLFDO�6WDWH�8QLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ�� ,Q�PRGHUQ� VRFLHW\�&+)� LV� FRQVLGHUHG� DV� D� V\QGURPH�ZLWK�
DEVROXWHO\�DGYHUVH�SURJQRVLV�DQG�DV�WKH�PRVW�LPSRUWDQW�IDFWRU�RI�PRUELGLW\�
DQG�PRUWDOLW\�RI� WKH�DGXOW�SRSXODWLRQ��5HOHYDQFH�RI� WKH�SUREOHP�&+)�LV�
FKDUDFWHUL]HG�E\�LQFUHDVH�LQ�LWV�SUHYDOHQFH�LQ�WKH�SRSXODWLRQ�E\�PRUH�WKDQ�
����� RYHU� WKH� ODVW� ��� \HDUV��'HVSLWH� WKH� IDFW� WKDW� WKH�PDLQ� UHDVRQV� RI�
&+)�DUH�$+�������DQG�FRURQDU\�KHDUW�GLVHDVH��������HYHU\�WHQWK�SDWLHQW��
DFFRUGLQJ� WR� WKH� 1DWLRQDO� UHFRPPHQGDWLRQV� ������� KDV� &23'� DV� WKH�
UHDVRQ� RI�&+)�� 3DWKRORJLFDO� FKDQJHV� LQ� WKH�P\RFDUGLXP�� FKDUDFWHULVWLF�
RI� &+)�� DUH� DFFRPSDQLHG� E\� YDULRXV� GLVWXUEDQFHV� RI� KHDUW� HOHFWULFDO�
DFWLYLW\� DQG� SURJQRVWLFDOO\� DUH� FKDUDFWHUL]HG� E\� YDU\LQJ� GHJUHHV� RI�
ULVN� RI� GHYHORSPHQW� IDWDO� FDUGLDF� HYHQWV��7KH� JRDO� RI� LQYHVWLJDQLRQ��7R�
GHWHUPLQH�WKH�VSHFL¿FV�RI�WKH�UK\WKP�GLVWXUEDQFHV�DW�SDWLHQWV�ZLWK�FKURQLF�
KHDUW� IDLOXUH� �&+)�� GHSHQGLQJ� RQ� WKH� HWLRORJ\�� DUWHULDO� K\SHUWHQVLRQ�
�$+��DQG�FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��&23'���0DWHULDOV�DQG�
PHWKRGV�� &RQGXFWHG� LQ�GHSWK� FOLQLFDO� REVHUYDWLRQV�ZLWK� WKH� DQDO\VLV� RI�
(&*��(FKR&*�� WHVW���PLQXWH�ZDON��GDLO\�PRQLWRULQJ�RI�(&*�DQG�EORRG�
SUHVVXUH�� H[WHUQDO� UHVSLUDWLRQ� IXQFWLRQ� �(5)��� 7KH� VWXG\� LQFOXGHG� ����
SDWLHQWV�ZLWK�WKH�SUHVHQFH�RI�WKH�UHJLVWHUHG�UK\WKP�GLVWXUEDQFHV��LQFOXGLQJ�
����S�WV�ZLWK�&23'��JURXS� ,�������S�WV�ZLWK�FRPELQHG�&23'�DQG�$*�
�JURXS� ,,�� DQG� ���� SDWLHQWV� ZLWK� K\SHUWHQVLRQ� �JURXS� ,,,��� ,QFOXVLRQ�
FULWHULRQ� ZDV� &+)� SUHVHQFH� �DFFRUGLQJ� WR� 1DWLRQDO� UHFRPPHQGDWLRQV�
$OO�5XVVLDQ� VFLHQWL¿F� VRFLHW\�RI�FDUGLRORJLVWV�DQG�6RFLHW\�RI�H[SHUWV�RQ�
KHDUW�IDLOXUH���������$W�WKH�HVWLPDWLRQ�RI�GLVWULEXWLRQ�RI�SDWLHQWV�RQ�D�VH[�
PDOH����±�����SUHYDLOHG��ZLWKRXW�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�E\�
DJH��DYHUDJH�RQH�ZDV�����������\HDUV���WKH�VHYHULW\�RI�&23'��SUHYDLOHG�
DYHUDJH� GHJUHH� RI� EURQFKLDO� REVWUXFWLRQ�� WKH� GHJUHH� RI� ULVN� %� �*2/'��
�������� VWDJH� �,,,�� DQG� GHJUHH� �,,�� DUWHULDO� K\SHUWHQVLRQ� �DFFRUGLQJ� WR�
WKH�1DWLRQDO� UHFRPPHQGDWLRQV� RQ�$+�� �������5HVXOWV�� 6XSUDYHQWULFXODU�
UK\WKP� GLVWXUEDQFHV� VWDWLVWLFDOO\� VLJQL¿FDQWO\� PRUH� RIWHQ� UHJLVWHUHG� DW�
SDWLHQWV�RI�WKH�¿UVW�JURXS�±�WKH\�ZHUH�LGHQWL¿HG�E\�5XKH�(.*�LQ�������
RI� FDVHV�� DFFRUGLQJ� WR� WKH� UHVXOWV� RI� YHORHUJRPHWU\� ±� DW� ������� +ROWHU�
(&*� ±� DW� ������� 7KH� SDWLHQWV� RI� JURXS� ,,� WKH� IUHTXHQF\� RI� FRPELQHG�
�VXSUDYHQWULFXODU�DQG�YHQWULFXODU��UK\WKP�GLVWXUEDQFHV�ZDV�KLJKHU�DQG�ZDV�
E\�5XKH�(.*�������RI�FDVHV��DFFRUGLQJ�WR�WKH�UHVXOWV�RI�YHORHUJRPHWU\�
±��������+ROWHU�(&*�±��������S��������9HQWULFXODU�UK\WKP�GLVWXUEDQFHV�
GLIIHUHQW�JUDGDWLRQV�DW�SDWLHQWV�RI�WKH�,,�JURXS��E\�%��/RZQ�DQG�9��:ROI��
UHFRUGHG��WKH�¿UVW�JUDGDWLRQ�±�DW�������RI�SDWLHQWV��WKH�VHFRQG�±�DW��������
WKH�WKLUG�JUDGDWLRQ���DW����������±�DW�������DQG�WKH�¿IWK�JUDGDWLRQ��VKRUW�UXQ�
RI�YHQWULFXODU�WDFK\FDUGLD��±�DW������RI�WKH�H[DPLQHG�SDWLHQWV��9HQWULFXODU�
UK\WKP�GLVWXUEDQFHV�RIWHQ�GHWHFWHG�DW�SDWLHQWV�RI�WKH�,,,�JURXS��E\�5XKH�
(.*�±�DW��������E\�UHVXOWV�RI�YHORHUJRPHWU\�±�DW��������E\�+ROWHU�(&*�±�
DW�������RI�SDWLHQWV��&RQFOXVLRQ��7KH�DQDO\VLV�RI�D�GDWD�WHVWL¿HV�DERXW�WKH�
SUHYDOHQFH�VXSUDYHQWULFXODU�DUUK\WKPLDV�DW�&23'�SDWLHQWV��WKH�FRPELQHG�
UK\WKP� GLVWXUEDQFHV� DW� SDWLHQWV� ZLWK� FRPELQDWLRQ� RI� &23'� DQG� $*��
9HQWULFXODU�UK\WKP�GLVWXUEDQFHV��PRVWO\�UHÀHFWLQJ�FKDQJHV�LQ�LQWUDFDUGLDF�
JHRPHWU\�DQG�KHPRG\QDPLFV�RI�WKH�OHIW�YHQWULFOH�RIWHQ�IRXQG�DW�WKH�JURXS�
RI� SDWLHQWV�ZLWK�$+��2SWLPL]DWLRQ� RI� WKHUDS\� FRUUHFWLRQ� FRQVLVWV� LQ� WKH�
HDUO\� GLDJQRVLV� RI� KHDUW� UK\WKP� GLVWXUEDQFHV� WDNLQJ� LQWR� DFFRXQW� WKH�
SHFXOLDULWLHV�RI�WKH�IXQFWLRQDO�VWDWH�RI�WKH�FDUGLRUHVSLUDWRU\�V\VWHP�

ȾɂɇȺɆɂɄȺ�ɄɅɂɇɂɄɈ�ɅȺȻɈɊȺɌɈɊɇɕɏ�ɉɈɄȺɁȺɌȿɅȿɃ�
ɂ�ɎɍɇɄɐɂɈɇȺɅɖɇɈȽɈ�ɄɅȺɋɋȺ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�
ȽɂɉȿɊɌɊɈɎɂɑȿɋɄɈɃ�ɄȺɊȾɂɈɆɂɈɉȺɌɂȿɃ�ɉɈɋɅȿ�
ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə
Ⱦ�Ⱥ��Ƚɚɩɢɡɨɜɚ��ɘ�ȼ��Ɏɪɨɥɨɜɚ��&�Ʌ��Ⱦɡɟɦɟɲɤɟɜɢɱ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ⱥ�ɇ��ɒɚɩɢɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ƚɢɩɟɪɬɪɨɮɢɱɟɫɤɚɹ�ɤɚɪɞɢɨɦɢɨɩɚɬɢɹ��ȽɄɆɉ��±�ɩɟɪɜɢɱɧɚɹ��
ɝɟɧɟɬɢɱɟɫɤɢ�ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ�ɤɚɪɞɢɨɦɢɨɩɚɬɢɹ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ�

ɝɢɩɟɪɬɪɨɮɢɟɣ� ɦɢɨɤɚɪɞɚ� ɥɟɜɨɝɨ� ɢ�ɢɥɢ� ɩɪɚɜɨɝɨ� ɠɟɥɭɞɨɱɤɨɜ�� ɤɚɤ�
ɩɪɚɜɢɥɨ�� ɚɫɢɦɦɟɬɪɢɱɧɨɣ�ɩɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɸ�� ɫ� ɱɚɫɬɵɦ�ɜɨɜɥɟɱɟɧɢɟɦ�
ɦɟɠɠɟɥɭɞɨɱɤɨɜɨɣ� ɩɟɪɟɝɨɪɨɞɤɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɢɬɶ�
ɞɢɧɚɦɢɤɭ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɤɥɚɫɫɚ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɨɣ� ɤɚɪɞɢɨɦɢɨɩɚɬɢɟɣ� ɩɨɫɥɟ�
ɞɜɭɯɷɬɚɩɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɩɟɪɜɵɦ� ɷɬɚɩɨɦ� ɛɵɥɚ�
ɢɦɩɥɚɧɬɚɰɢɹ� ɤɚɪɞɢɨɜɟɪɬɟɪɚ�ɞɟɮɢɛɪɢɥɥɹɬɨɪɚ�� ɜɬɨɪɵɦ� ɷɬɚɩɨɦ�
±� ɦɢɨɷɤɬɨɦɢɹ� ɦɟɠɠɟɥɭɞɨɱɤɨɜɨɣ� ɩɟɪɟɝɨɪɨɞɤɢ� ɫ� ɢɫɫɟɱɟɧɢɟɦ�
ɩɚɩɢɥɥɹɪɧɵɯ� ɦɵɲɰ� ɢ� ɩɪɨɬɟɡɢɪɨɜɚɧɢɟɦ� ɦɢɬɪɚɥɶɧɨɝɨ� ɤɥɚɩɚɧɚ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��ɉɨ�ɠɢɡɧɟɧɧɵɦ� ɩɨɤɚɡɚɧɢɹɦ� �ɏɋɇ� ,,,±,9�Ɏ.�
ɩɨ�1<+$��ɀɗɋ�±��Ȼ�ɤɥ��ɩɨ�Ʌɚɭɧɭ�����ɩɚɰɢɟɧɬɨɜ�ɛɵɥɢ�ɨɩɟɪɢɪɨɜɚɧɵ�
ɩɨ� ɩɨɜɨɞɭ� ɝɢɩɟɪɬɪɨɮɢɱɟɫɤɨɣ� ɤɚɪɞɢɨɦɢɨɩɚɬɢɢ� ɫ� ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɨɣ�
ɨɛɫɬɪɭɤɰɢɟɣ�ȼɌɅɀ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ������ɝɨɞɚ�
�ɦɭɠɱɢɧ�±��������ɠɟɧɳɢɧ�±���������ɂɫɯɨɞɧɨ�ɧɚ�ɗɄȽ��ɝɢɩɟɪɬɪɨɮɢɹ�
ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ±� ��� ɛɨɥɶɧɵɯ� �������� ɥɟɜɨɝɨ� ɩɪɟɞɫɟɪɞɢɹ� ±� ��
ɛɨɥɶɧɵɯ��������ȻɅȼɉȽ�±���ɛɨɥɶɧɵɯ��������ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�456�ɜ�
ɫɪɟɞɧɟɦ���������ɦɫ��ɉɨ�ɞɚɧɧɵɦ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɪɟɞɧɢɣ�
ɩɨɤɚɡɚɬɟɥɶ�ɭɪɨɜɧɹ�%13�ɫɨɫɬɚɜɢɥ��������ɩɝ�ɦɥ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɛɵɥɨ�
ɜɵɩɨɥɧɟɧɨ�ɨɩɟɪɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�±�ɦɢɨɷɤɬɨɦɢɹ�ɫ�ɢɫɫɟɱɟɧɢɟɦ�
ɝɢɩɟɪɬɪɨɮɢɪɨɜɚɧɧɵɯ� ɩɚɩɢɥɥɹɪɧɵɯ� ɦɵɲɰ� ɢ� ɢɦɩɥɚɧɬɚɰɢɟɣ� ɂɄȾ��
ɫɪɟɞɢ� ɧɢɯ�� ɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɦɢɬɪɚɥɶɧɨɝɨ� ɤɥɚɩɚɧɚ� ɜɵɩɨɥɧɟɧɨ� ��
ɩɚɰɢɟɧɬɚɦ� ������� ɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɦɢɬɪɚɥɶɧɨɝɨ� ɢ� ɚɨɪɬɚɥɶɧɨɝɨ�
ɤɥɚɩɚɧɚ� ±� �� ɩɚɰɢɟɧɬɭ� ������� ɚɨɪɬɨɤɨɪɨɧɚɪɧɨɟ� ɲɭɧɬɢɪɨɜɚɧɢɟ� ±� ��
ɩɚɰɢɟɧɬɭ� ������� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ� ɩɪɨɬɟɤɚɥ�
ɛɟɡ�ɨɫɥɨɠɧɟɧɢɣ��Ƚɨɫɩɢɬɚɥɶɧɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ�����Ɋɟɡɭɥɶɬɚɬɵ�
ɞɚɧɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɱɟɪɟɡ���ɝɨɞ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��
ɗɄȽ�±�ɪɢɬɦ��ɧɚɜɹɡɚɧɧɵɣ�ɂɄȾ��ɗɏɈ�ɄȽ��ɬɨɥɳɢɧɚ�ɦɟɠɠɟɥɭɞɨɱɤɨɜɨɣ�
ɩɟɪɟɝɨɪɨɞɤɢ�ɭɦɟɧɶɲɢɥɚɫɶ�ɫ���������ɞɨ���������ɫɦ��ɉɢɤɨɜɵɣ�ɝɪɚɞɢɟɧɬ�
ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɜɵɯɨɞɧɨɦ� ɬɪɚɤɬɟ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ�
ɭɦɟɧɶɲɢɥɫɹ� ɫ� ��������� ɞɨ� �������� ɦɦ� ɪɬ�ɫɬ�� Ⱦɢɧɚɦɢɤɚ� ɩɨ� ɥɟɜɨɦɭ�
ɩɪɟɞɫɟɪɞɢɸ� ±� ɫ� �������� ɞɨ� �������� ɫɦ�� ɍɪɨɜɟɧɶ� %13� ɫɨɫɬɚɜɢɥ�
������� ɩɝ�ɦɥ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɤɥɚɫɫ� ɩɨ� ɞɚɧɧɵɦ� ��ɦɢɧɭɬɧɨɝɨ�
ɬɟɫɬɚ�ɭɜɟɥɢɱɢɥɫɹ� ɫ� ,,,±,9�ɎɄ�ɞɨ� ,±,,�ɎɄ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɞɜɭɯɷɬɚɩɧɨɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ� ȽɄɆɉ� ɹɜɥɹɟɬɫɹ� ɛɟɡɨɩɚɫɧɨɣ� ɢ�
ɷɮɮɟɤɬɢɜɧɨɣ�ɩɪɨɰɟɞɭɪɨɣ��ɩɨɜɵɲɚɸɳɟɣ�ɎɄ�ɢ�ɭɥɭɱɲɚɸɳɟɣ�ɤɚɱɟɫɬɜɨ�
ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ�� ɫ� ɞɨɫɬɨɜɟɪɧɵɦ� ɫɧɢɠɟɧɢɟɦ� ɪɢɫɤɚ� ɜɧɟɡɚɩɧɨɣ�
ɫɟɪɞɟɱɧɨɣ�ɫɦɟɪɬɢ�ɜ�ɨɬɞɚɥɟɧɧɨɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�

'<1$0,&6�2)�&/,1,&$/�$1'�/$%25$725<�3$5$0(7(56�
$1'�)81&7,21$/�&/$66�2)�3$7,(176�:,7+�
+<3(57523+,&�&$5',20<23$7+<�$)7(5�685*(5<
'�$��*DSL]RYD��-�9��)URORYD��6�/��']HPHVKNHYLFK
6FLHQWL¿F�$GYLVRU�±�$�1��6KDSLHYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� +\SHUWURSKLF� FDUGLRP\RSDWK\� �+&0�� ±� WKH� SULPDU\��
JHQHWLFDOO\�GHWHUPLQHG�FDUGLRP\RSDWK\��ZLWK�K\SHUWURSK\�P\RFDUGLXP�RI�
WKH�OHIW�DQG�RU�ULJKW�YHQWULFOHV��XVXDOO\�DV\PPHWULF�GLVWULEXWLRQ��IUHTXHQW�
LQYROYHPHQW�RI�WKH�LQWHUYHQWULFXODU�VHSWXP��7KH�JRDO�RI�WKH�LQYHVWLJDWLRQ��
7R� HYDOXDWH� WKH� G\QDPLFV� RI� FOLQLFDO� DQG� ODERUDWRU\� SDUDPHWHUV� DQG�
IXQFWLRQDO�FODVV�LQ�SDWLHQWV�ZLWK�K\SHUWURSKLF�FDUGLRP\RSDWK\�DIWHU�D�WZR�
VWDJH�VXUJHU\��WKH�¿UVW�VWDJH�±�WKH�LPSODQWDWLRQ�RI�FDUGLRYHUWHU�GH¿EULOODWRU��
WKH�VHFRQG�VWDJH�±�P\HFWRP\�LQWHUYHQWULFXODU�VHSWXP�ZLWK�H[FLVLRQ�RI�WKH�
SDSLOODU\�PXVFOHV�DQG�WKH�PLWUDO�YDOYH�UHSODFHPHQW��0DWHULDOV�DQG�PHWKRGV��
)RU�KHDOWK�UHDVRQV��,,,±,9�&+)�)&�E\�1<+$��YHQWULFXODU�H[WUDV\VWROH�±�
�%�FODVV��RI����SDWLHQWV�ZHUH�RSHUDWHG�DERXW�K\SHUWURSKLF�FDUGLRP\RSDWK\�
ZLWK� V\PSWRPDWLF� /927� REVWUXFWLRQ�� 7KH� DYHUDJH� DJH� RI� WKH� SDWLHQWV�
ZDV� ����� \HDU� �PHQ� ������� ZRPHQ� �������� ,QLWLDOO\� RQ� DQ� (&*�� OHIW�
YHQWULFXODU� K\SHUWURSK\� ±� ��� SDWLHQWV� �������� OHIW� DWULXP� ±� �� SDWLHQWV�
�������%/93*�±���SDWLHQWV��������456�GXUDWLRQ�RQ�DYHUDJH���������PV��
$FFRUGLQJ�WR�ODERUDWRU\�VWXGLHV�WKH�PHGLDQ�%13�OHYHO�ZDV��������SJ�PO��
$OO�SDWLHQWV�XQGHUZHQW�VXUJLFDO�LQWHUYHQWLRQ�±�P\HFWRP\�ZLWK�H[FLVLRQ�RI�
K\SHUWURSKLF�SDSLOODU\�PXVFOHV�DQG�,&'�LPSODQWDWLRQ��DPRQJ�WKHP��PLWUDO�
YDOYH�UHSODFHPHQW�SHUIRUPHG�LQ���SDWLHQWV��������PLWUDO�DQG�DRUWLF�YDOYH�
±���SDWLHQW��������DRUWD�FRURQDU\�DUWHU\�E\SDVV�VXUJHU\�±���SDWLHQW��������
5HVXOWV�� 7KH� SRVW� RSHUDWLYH� SHULRG� SURFHHGHG� ZLWKRXW� FRPSOLFDWLRQV��
+RVSLWDO�OHWKDOLW\�KDV�PDGH�����7KH�UHVXOWV�RI�LQVWUXPHQWDO�LQYHVWLJDWLRQV�
DW� �� \HDU� DIWHU� VXUJHU\�� (&*� ±� UK\WKPLPSRVHG� ,&'� HFKRFDUGLRJUDP��
LQWHUYHQWULFXODU� VHSWXP� WKLFNQHVV� ±� GHFUHDVHG� IURP� �������� WR� ��������
FP��3HDN�V\VWROLF�SUHVVXUH�JUDGLHQW�LQ�WKH�OHIW�YHQWULFXODU�RXWÀRZ�WUDFW�±�
GHFUHDVHG�IURP����������WR���������PP�+J��'\QDPLFV�LQ�WKH�OHIW�DWULXP�
ZLWK���������WR���������FP��%13�OHYHOV�ZDV�±��������SJ�PO��)XQFWLRQDO�
FODVV�DFFRUGLQJ�WR�WKH���PLQXWH�WHVW�LQFUHDVHG�ZLWK�)&�,,,±,9�WR�,±,,�)&��
&RQFOXVLRQ��7KXV�� D� WZR�VWDJH� VXUJLFDO� WUHDWPHQW�RI�+&0� LV� D� VDIH�DQG�
HIIHFWLYH�SURFHGXUH�WKDW�LQFUHDVH�IXQFWLRQDO�FODVV�DQG�LPSURYHV�WKH�TXDOLW\�
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RI�OLIH�RI�SDWLHQWV�ZLWK�D�VLJQL¿FDQW�UHGXFHG�ULVN�RI�VXGGHQ�FDUGLDF�GHDWK�LQ�
WKH�ODWH�SRVWRSHUDWLYH�SHULRG�

ɊɈɅɖ�ɇɈȼɕɏ�ɎȺɄɌɈɊɈȼ�ɊɂɋɄȺ�ȼ�ɊȺɁȼɂɌɂɂ�
ɋȿɊȾȿɑɇɈ�ɋɈɋɍȾɂɋɌɕɏ�ɁȺȻɈɅȿȼȺɇɂɃ�ɍ�ȼɂɑ�
ɂɇɎɂɐɂɊɈȼȺɇɇɕɏ�ɉȺɐɂȿɇɌɈȼ�ɋ�ȿɋɌȿɋɌȼȿɇɇɕɆ�
ɌȿɑȿɇɂȿɆ�ȼɂɑ�ɂɇɎȿɄɐɂɂ
ɂ�ȼ��Ʉɨɦɚɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�ɂ��ɑɭɤɚɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɛɫɭɠɞɚɟɬɫɹ� ɪɨɥɶ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɯ�
©ɧɨɜɵɯª� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɜ� ɫɬɪɚɬɢɮɢɤɚɰɢɢ� ɫɭɦɦɚɪɧɨɝɨ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɝɨ� ɪɢɫɤɚ�� ɏɨɬɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɜ� ɨɛɳɟɣ� ɩɨɩɭɥɹɰɢɢ� ɹɜɥɹɟɬɫɹ� ɞɨɤɚɡɚɧɧɨɣ�� ɞɚɧɧɵɯ� ɨɛ� ɢɯ� ɪɨɥɢ�
ɭ� ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ� ɬɟɱɟɧɢɟɦ�
ȼɂɑ�ɢɧɮɟɤɰɢɢ� ɧɟ� ɞɨɫɬɚɬɨɱɧɨ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɩɪɟɞɟɥɢɬɶ�
ɪɨɥɶ� ©ɧɨɜɵɯª� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɜ� ɪɚɡɜɢɬɢɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ�
ɬɟɱɟɧɢɟɦ� ȼɂɑ�ɢɧɮɟɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧ� ���
ɩɚɰɢɟɧɬ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ� ɬɟɱɟɧɢɟɦ� ȼɂɑ�ɢɧɮɟɤɰɢɢ�� ɜ� ɜɨɡɪɚɫɬɟ�
��±��� ɥɟɬ� �ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ����������� ɝɨɞɚ��� ���� ɫɨɫɬɚɜɢɥɢ�
ɦɭɠɱɢɧɵ������ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɢ�ɤɭɪɹɳɢɦɢ��ɛɟɡ�
ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɯɪɨɧɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� &'���
ɤɥɟɬɨɤ� ±� �������������� ɤɥ�ɦɥ�� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɬɟɱɟɧɢɹ�
ȼɂɑ�ɢɧɮɟɤɰɢɢ�±�ɧɟ�ɛɨɥɟɟ���ɥɟɬ��ɩɚɰɢɟɧɬɵ�ɧɟ�ɩɨɥɭɱɚɥɢ�ȺɊȼɌ��ɑɟɪɟɡ�
�� ɝɨɞ� ɩɨɜɬɨɪɧɨ� ɛɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ�
ɬɟɱɟɧɢɟɦ� ȼɂɑ�ɢɧɮɟɤɰɢɢ�� ɦɭɠɱɢɧɵ� ɫɨɫɬɚɜɢɥɢ� ����� ���� ɤɭɪɹɳɢɟ��
ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� &'���ɤɥɟɬɨɤ� ɫɨɫɬɚɜɢɥ� ������� �������� ɤɥ�ɦɥ�� ɍ�
ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɭɪɨɜɧɢ� ɎɇɈ�Į�� ɂɅ����� ɂɅ�����
Ɏȼ�� ɷɧɞɨɬɟɥɥɢɧɚ�� ɬɪɨɦɛɨɦɨɞɭɥɥɢɧɚ� ɢ� ɝɨɦɨɰɢɫɬɟɢɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɇɚɦɢ� ɛɵɥ� ɜɵɹɜɥɟɧ� ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɎɇɈ�Į� ɭ�
ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ� ɬɟɱɟɧɢɟɦ� ȼɂɑ�
ɢɧɮɟɤɰɢɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ� ±� ���� ����±�����
ɩɪɨɬɢɜ���������±�����ɩɝ�ɦɥ��ɪ�������Ⱦɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ�ɩɨ�ɭɪɨɜɧɸ�
ɂɅ���� ɢ� ɂɅ���� ɩɨɥɭɱɟɧɨ� ɧɟ� ɛɵɥɨ�� ɉɪɢ� ɨɰɟɧɤɟ� ɩɪɨɤɨɚɝɭɥɹɧɬɧɨɝɨ�
ɩɪɨɮɢɥɹ� ɧɚɦɢ� ɜɵɹɜɥɟɧ� ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� Ɏȼ� ɭ�
ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ� ɬɟɱɟɧɢɟɦ� ȼɂɑ�
ɢɧɮɟɤɰɢɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ� ±� ����� ����±�����
ɩɪɨɬɢɜ� ����� ���±������ ɪ������� Ⱦɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ� ɩɨ� ɭɪɨɜɧɸ�
ɷɧɞɨɬɟɥɥɢɧɚ�� ɬɪɨɦɛɨɦɛɨɦɨɞɭɥɥɢɧɚ� ɢ� ɝɨɦɨɰɢɫɬɟɢɧɚ� ɩɨɥɭɱɟɧɨ� ɧɟ�
ɛɵɥɨ�� ɉɪɢ� ɨɰɟɧɤɟ� ɝɟɧɞɟɪɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�
ɩɪɨɮɢɥɹ� ɧɚɦɢ� ɜɵɹɜɥɟɧ� ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ�ɎɇɈ�Į�
ɤɚɤ�ɭ�ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�ɦɭɠɱɢɧ�ɫ�ɟɫɬɟɫɬɜɟɧɧɵɦ�ɬɟɱɟɧɢɟɦ�ȼɂɑ�
ɢɧɮɟɤɰɢɢ�ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�ɦɭɠɱɢɧɚɦɢ�ɢɡ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɬɚɤ�
ɢ� ɭ�ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�ɠɟɧɳɢɧ�ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ�ɠɟɧɳɢɧɚɦɢ�ɢɡ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ���� ����±����� ɩɪɨɬɢɜ� ���� ����±����� ɢ� ����� ����±
������ ɩɪɨɬɢɜ� ���� ����±� ������ ɩɝ�ɦɥ�� ɍɫɬɚɧɨɜɥɟɧ� ɬɚɤɠɟ� ɞɨɫɬɨɜɟɪɧɨ�
ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� Ɏȼ� ɭ� ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ� ɦɭɠɱɢɧ� ɫ�
ɟɫɬɟɫɬɜɟɧɧɵɦ�ɬɟɱɟɧɢɟɦ�ȼɂɑ�ɢɧɮɟɤɰɢɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɦɭɠɱɢɧɚɦɢ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�ɢ�ɠɟɧɳɢɧɚɦɢ�ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ�ɬɟɱɟɧɢɟɦ�ȼɂɑ�
ɢɧɮɟɤɰɢɢ�� ����� ����±����� ɩɪɨɬɢɜ� ����� ���±����� ɢ� ����� ����±
������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɪ������� ȼɵɹɜɥɟɧ� ɬɚɤɠɟ� ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɟɟ�
ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɝɨɦɨɰɢɫɬɟɢɧɚ�ɭ�ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�ɦɭɠɱɢɧ�ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɦɢ� ɠɟɧɳɢɧɚɦɢ� ɫ� ɟɫɬɟɫɬɜɟɧɧɵɦ�
ɬɟɱɟɧɢɟɦ�ȼɂɑ�ɢɧɮɟɤɰɢɢ�±�����������±������ɩɪɨɬɢɜ������������±������
ɦɤɦɨɥɶ�ɥ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɡɜɨɥɹɸɬ� ɫɞɟɥɚɬɶ�
ɩɪɟɞɩɨɥɨɠɟɧɢɟ� ɨ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɨɦ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɦ� ɩɪɨɮɢɥɟ�
ɭ�ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɟɫɬɟɫɬɜɟɧɧɵɦ�ɬɟɱɟɧɢɟɦ�ȼɂɑ�
ɢɧɮɟɤɰɢɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɨɛɳɟɣ�ɩɨɩɭɥɹɰɢɟɣ��ɱɬɨ�ɦɨɠɟɬ�ɩɪɢɜɨɞɢɬɶ�
ɤ� ɛɨɥɟɟ� ɜɵɫɨɤɨɦɭ� ɫɭɦɦɚɪɧɨɦɭ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɦɭ� ɪɢɫɤɭ�� Ȼɨɥɟɟ�
ɜɵɫɨɤɢɣ�ɩɪɨɤɨɚɝɭɥɹɧɬɧɵɣ�ɩɪɨɮɢɥɶ�ɭ�ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ�ɦɭɠɱɢɧ�
ɦɨɠɟɬ�ɝɨɜɨɪɢɬɶ�ɨ�ɛɨɥɶɲɟɦ�ɪɢɫɤɟ�ɪɚɡɜɢɬɢɹ�ɋɋɁ�ɭ�ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�
ɛɨɥɶɧɵɯ� ɢ�� ɜɟɪɨɹɬɧɨ�� ɢɦ� ɬɪɟɛɭɟɬɫɹ� ɛɨɥɟɟ� ɪɚɧɧɟɟ� ɢ� ɚɝɪɟɫɫɢɜɧɨɟ�
ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�
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,QWURGXFWLRQ��1RZDGD\V� WKH� UROH�RI�QHZ� ULVN� IDFWRUV� LQ� WKH� VWUDWL¿FDWLRQ�
RI� WRWDO� FDUGLRYDVFXODU� ULVN� LV� EURDGO\� GLVFXVVHG��$OWKRXJK� DGYLVDELOLW\�

RI�WKHLUV�XVH�LV�SURYHQ��LW�LV�ODFN�RI�HYLGHQFHV�DERXW�WKHLU�UROH�LQ�³QDLYH´�
+,9�LQIHFWHG� SDWLHQWV�� 7KH� JRDO� RI� WKH� LQYHVWLJDWLRQ�� 7R� HYDOXDWH� WKH�
UROH� RI� ³QHZ´� ULVN� IDFWRUV� LQ� WKH� GHYHORSPHQW� &9'� LQ� ³QDLYH´� +,9�
LQIHFWHG� SDWLHQWV�� 0DWHULDOV� DQG� PHWKRGV�� ��� ³QDLYH´� +,9�LQIHFWHG�
SDWLHQWV�� ��±��� \HDUV� ROG� �DYHUDJH� DJH� ±� ����������� \HDUV��� ����PHQ��
���� VPRNHUV�� ZLWKRXW� FRQFRPLWDQW� FKURQLF� GLVHDVHV�� DYHUDJH� &'��
DPRXQW� ±� �������������� FHOOV�PO�� GXUDWLRQ� RI� +,9�LQIHFWLRQ� OHVV� WKDQ�
��\HDUV�DQG�ZLWKRXW�DQWLUHWURYLUDO� WKHUDS\� LQ�DQDPQHVLV��$IWHU�D�\HDU����
³QDLYH´�+,9�LQIHFWHG�SDWLHQWV�ZHUH�H[DPLQHG�RQH�PRUH�WLPH������PHQ��
���� VPRNHUV�� DYHUDJH�&'�� DPRXQW� ±� �������������� FHOOV�PO��&RQWURO�
JURXS�� ��� SDWLHQWV�� ��� ±� ��� \HDUV� ROG� �DYHUDJH� DJH� ������ �������� ����
PHQ�� ���� VPRNHUV��ZLWKRXW� FRQFRPLWDQW� FKURQLF� GLVHDVHV��$IWHU� D� \HDU�
���SDWLHQW�IURP�FRQWURO�JURXS�ZHUH�H[DPLQHG�RQH�PRUH�WLPH������PHQ��
���� VPRNHUV�� ,Q� DOO� SDWLHQW� ZDV� HYDOXDWHG� WKH� OHYHO� RI� 71)�Į�� ,/�����
,/�����:)��HQGRWKHOLQ�� WKURPERPRGXOLQ�DQG�KRPRF\VWHLQH��5HVXOWV��:H�
KDYH�GLVFRYHUHG�VWDWLVWLFDO�UHOLDEOH�KLJKHU�OHYHO�RI�71)�Į�LQ�³QDLYH´�+,9�
LQIHFWHG�SDWLHQWV�LQ�FRPSDULVRQ�ZLWK�FRQWURO�JURXS�±���������±�����SJ�PO�YV��
��������±������S�������7KHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�LQ�OHYHOV�RI�,/�
���DQG�,/�����$OVR�ZH�KDYH�GLVFRYHUHG�VWDWLVWLFDO�VLJQL¿FDQW�KLJKHU�OHYHO�
RI�:)�LQ�³QDLYH´�+,9�LQIHFWHG�SDWLHQWV�LQ�FRPSDULVRQ�ZLWK�FRQWURO�JURXS�
±����������±�����YV����������±������S�������7KHUH�ZHUH�QR�VLJQL¿FDQW�
GLIIHUHQFHV�LQ�OHYHO�RI�HQGRWKHOLQ��WKURPERPRGXOLQ�DQG�KRPRF\VWHLQH��,Q�
DVVHVVPHQW�RI�JHQGHU�IHDWXUHV�SURLQÀDPPDWRU\�SUR¿OH�ZH�KDYH�GLVFRYHUHG�
VWDWLVWLFDO�UHOLDEOH�KLJKHU�OHYHO�RI�71)�Į�DV�LQ�³QDLYH´�+,9�LQIHFWHG�PHQ�
LQ� FRPSDULVRQ� ZLWK� PHQ� IURP� FRQWURO� JURXS�� VR� LQ� QDLYH� +,9�LQIHFWHG�
ZRPHQ�LQ�FRPSDULVRQ�ZLWK�ZRPHQ�IURP�FRQWURO�JURXS����������±�����YV��
��������±�����SJ�PO�����������±������YV����������±�������FRUUHVSRQGLQJO\��
S�������$OVR�ZH�KDYH�GLVFRYHUHG�VWDWLVWLFDO�VLJQL¿FDQW�KLJKHU�OHYHO�RI�:)�
LQ�³QDLYH´�+,9�LQIHFWHG�PHQ�LQ�FRPSDULVRQ�ZLWK�PHQ�IURP�FRQWURO�JURXS�
DQG� QDLYH� +,9�LQIHFWHG� ZRPHQ�� ����� ����±����� YV�� ����� ���±�����
DQG�����������������FRUUHVSRQGLQJO\��S�������$OVR�ZH�KDYH�GLVFRYHUHG�
VWDWLVWLFDO�VLJQL¿FDQW�KLJKHU�OHYHO�RI�KRPRF\VWHLQH�LQ�QDLYH�+,9�LQIHFWHG�
PHQ� LQ� FRPSDULVRQ�ZLWK�QDLYH�+,9�LQIHFWHG�ZRPHQ�±������ �����±������
YV�������������±������ȝPRO�O���&RQFOXVLRQ��2XU�¿QGLQJV�DOORZ�WR�VXSSRVH�
DERXW�KLJKHU�SURLQÀDPPDWRU\�SUR¿OH�LQ�QDLYH�+,9�LQIHFWHG�LQ�FRPSDULVRQ�
ZLWK�JHQHUDO�SRSXODWLRQ�DQG�LW�FDQ�OHDG�WR�WKH�KLJKHU�WRWDO�FDUGLR�YDVFXODU�
ULVN��+LJKHU�SURFRDJXODWLRQ�SUR¿OH�LQ�+,9�LQIHFWHG�PHQ�DOVR�FDQ�SRLQW�WR�
KLJKHU�FDUGLR�YDVFXODU�ULVN�LQ�WKLV�VXESRSXODWLRQ��6R�LW�LV�SRVVLEOH��WKDW�LW�
LV�QHFHVVDU\�WR�FDUU\�RXW�SUHYHQWLYH�DFWLRQV�HDUOLHU�DQG�PRUH�DJJUHVVLYH�

ȼɕɊȺɀȿɇɇɈɋɌɖ�ɋɂɋɌȿɆɇɈȽɈ�ȼɈɋɉȺɅȿɇɂə�
ɂ�ɈɄɂɋɅɂɌȿɅɖɇɈȽɈ�ɋɌɊȿɋɋȺ�ɉɊɂ�ɆȺɄɊɈ��ɂ�
ɆɂɄɊɈɋɈɋɍȾɂɋɌɈɆ�ɉɈɊȺɀȿɇɂɂ�ɄɈɊɈɇȺɊɇɕɏ�
ȺɊɌȿɊɂɃ�ɍ�ȻɈɅɖɇɕɏ�ɂɒȿɆɂɑȿɋɄɈɃ�ȻɈɅȿɁɇɖɘ�
ɋȿɊȾɐȺ
ɘ�ɉ��Ʉɭɪɨɱɤɢɧɚ��ɂ�ȼ��Ʉɨɫɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɂ�Ɋ��ɏɚɣɛɭɥɥɢɧɚ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ɏɪɨɧɢɱɟɫɤɨɟ�ɜɨɫɩɚɥɟɧɢɟ�ɫɨɫɭɞɢɫɬɨɣ�ɫɬɟɧɤɢ�ɫ�ɩɨɪɚɠɟɧɢɟɦ�
ɢɧɬɢɦɵ� ɢ� ɚɤɬɢɜɧɵɦ� ɜɨɜɥɟɱɟɧɢɟɦ� ɷɧɞɨɬɟɥɢɹ� ±� ɨɞɧɚ� ɢɡ� ɩɪɢɱɢɧ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɢ� ɧɚɢɛɨɥɟɟ� ɜɟɪɨɹɬɧɵɣ� ɦɟɯɚɧɢɡɦ�
ɪɚɡɜɢɬɢɹ� ɨɛɨɫɬɪɟɧɢɣ� ɢɲɟɦɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɢ� ɫɟɪɞɰɚ� �ɂȻɋ���
ɗɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɤɥɢɧɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ�
ɜɟɥɢɱɢɧɚ�ɛɚɡɨɜɨɝɨ�ɭɪɨɜɧɹ�ɋ�ɪɟɚɤɬɢɜɧɨɝɨ�ɛɟɥɤɚ��ɋɊȻ��ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɫɜɹɡɚɧɚ� ɫ� ɪɢɫɤɨɦ� ɪɚɡɜɢɬɢɹ� ɨɫɬɪɨɝɨ� ɢɧɮɚɪɤɬɚ� ɦɢɨɤɚɪɞɚ� ɢ� ɛɨɥɶɲɢɯ�
ɤɨɪɨɧɚɪɧɵɯ� ɫɨɛɵɬɢɣ� �ɒɟɜɱɟɧɤɨ� Ɉ�ɉ��� ������� Ɇɚɪɤɟɪɵ� ɜɨɫɩɚɥɟɧɢɹ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɬɟɧɤɢ�� ɩɨɜɪɟɠɞɟɧɢɹ� ɷɧɞɨɬɟɥɢɹ� ɢ� ɦɢɨɤɚɪɞɚ� ɦɨɝɭɬ�
ɧɟɫɬɢ� ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɯɚɪɚɤɬɟɪ�� ɨɬɪɚɠɚɹ� ɟɞɢɧɵɣ� ɩɚɬɨɝɟɧɟɡ�
ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ�ɫɢɧɞɪɨɦɚ��ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɢ��ɂȻɋ��ɢ�ɦɨɝɭɬ�
ɢɦɟɬɶ� ɩɪɹɦɨɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ� ɢ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɛɵɥɨ�ɢɡɭɱɟɧɢɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɫɢɫɬɟɦɧɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ� ɢ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ� ɩɪɢ� ɦɚɤɪɨ��
ɢ� ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɦ� ɩɨɪɚɠɟɧɢɢ�� ɚ� ɬɚɤɠɟ� ɭ� ɛɨɥɶɧɵɯ� ɂȻɋ� ɛɟɡ�
ɨɪɝɚɧɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɜɟɧɟɱɧɵɯ�ɚɪɬɟɪɢɹɯ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ɇɟɬɨɞɨɦ� ɤɨɪɨɧɚɪɨɜɟɧɬɪɢɤɭɥɨɝɪɚɮɢɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɩɚɰɢɟɧɬɚ�
ɫ� ɂȻɋ�� Ƚɟɦɨɞɢɧɚɦɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɣ� ɫɬɟɧɨɡ� ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�ɭ�����������ɦɢɤɪɨɜɚɫɤɭɥɹɪɧɨɟ�ɩɨɪɚɠɟɧɢɟ�ɞɢɫɬɚɥɶɧɨɝɨ�
ɫɨɫɭɞɢɫɬɨɝɨ�ɪɭɫɥɚ�±�ɭ�����������ɨɬɫɭɬɫɬɜɢɟ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�
ɜ�ɤɨɪɨɧɚɪɧɵɯ�ɫɨɫɭɞɚɯ�±�ɭ��������ɛɨɥɶɧɵɯ��Ɇɭɠɱɢɧ�ɛɵɥɨ�����������
ɠɟɧɳɢɧ�±�����������ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɫɨɫɬɚɜɢɥ����������
ɝɨɞɚ��ɋɨɞɟɪɠɚɧɢɟ�ɋɊȻ�ɨɩɪɟɞɟɥɹɥɢ�ɧɚ�ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ�ɛɢɨɯɢɦɢɱɟɫɤɨɦ�
ɚɧɚɥɢɡɚɬɨɪɟ� ©9,7526����ª� ɮɢɪɦɵ� ©2UWKR� &OLQLFDO� 'LDJQRVWLFVª�
�Ƚɟɪɦɚɧɢɹ���ɤɨɧɰɟɧɬɪɚɰɢɸ�ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ��±�ɩɨ�0��
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0LFKDUD� HW� DO�� �������� ɚɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɚɡɵ� ±� ɩɨ�ɂ�Ⱥ��ɉɟɪɟɫɥɟɝɢɧɨɣ�
�������� ɫɨɞɟɪɠɚɧɢɟ�ɫɪɟɞɧɢɯ�ɦɨɥɟɤɭɥɵ�ɩɥɚɡɦɵ�±�ɩɨ�ɇ�ɂ��Ƚɚɛɪɢɷɥɹɧ�
��������Ɋɟɡɭɥɶɬɚɬɵ��ɍɪɨɜɟɧɶ�ɋɊȻ�ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�ɤɨɧɬɪɨɥɶɧɨɝɨ�
ɩɪɢ� ɦɚɤɪɨ�� ɢ� ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɦ� ɩɨɪɚɠɟɧɢɢ� ɜɟɧɟɱɧɵɯ� ɚɪɬɟɪɢɣ� ±� ɜ�
���� ɢ� ���� ɪɚɡɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɩɪɢɱɟɦ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɤɨɥɢɱɟɫɬɜɚ�
ɩɨɪɚɠɟɧɧɵɯ�ɫɨɫɭɞɨɜ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɂȻɋ�ɫ�ɨɬɫɭɬɫɬɜɢɟɦ�ɨɪɝɚɧɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ�ɜ�ɤɨɪɨɧɚɪɧɵɯ�ɚɪɬɟɪɢɹɯ�ɫɨɞɟɪɠɚɧɢɟ�ɋɊȻ�ɛɵɥɨ�ɫɪɚɜɧɢɦɨ�ɫ�
ɤɨɧɬɪɨɥɟɦ��ɋɨɞɟɪɠɚɧɢɟ�ɆȾȺ�ɜ�ɤɪɨɜɢ�ɛɵɥɨ�ɩɨɜɵɲɟɧɨ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɤɨɧɬɪɨɥɹ� ɜ� ���� ɪɚɡɚ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɞɧɨɫɨɫɭɞɢɫɬɵɦ� ɩɨɪɚɠɟɧɢɟɦ�� ɜ�
���±����ɪɚɡɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɩɨɪɚɠɟɧɢɟɦ���ɢ���ɫɨɫɭɞɨɜ�ɢ�ɜ�����ɪɚɡɚ�±�ɩɪɢ�
ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɦ�ɩɨɪɚɠɟɧɢɢ�ɞɢɫɬɚɥɶɧɨɝɨ�ɪɭɫɥɚ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɂȻɋ�
ɛɟɡ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɤɨɪɨɧɚɪɧɵɯ� ɫɨɫɭɞɚɯ� ɭɪɨɜɟɧɶ� ɆȾȺ�
ɬɚɤɠɟ� ɩɪɟɜɵɲɚɥ� ɤɨɧɬɪɨɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɜ� ���� ɪɚɡɚ�� ɍɜɟɥɢɱɟɧɢɟ�
ɩɨɤɚɡɚɬɟɥɹ� ɆȾȺ� ɜ� ɤɪɨɜɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɭɸ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ� �Ɉɋ�� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɂȻɋ��
ɩɪɢɱɟɦ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɫɬɟɩɟɧɢ� ɫɬɟɧɨɡɚ� ɤɨɪɨɧɚɪɧɵɯ� ɫɨɫɭɞɨɜ�� ɚ�
ɬɚɤɠɟ�ɩɪɢ�ɦɢɤɪɨɜɚɫɤɭɥɹɪɧɨɦ�ɩɨɪɚɠɟɧɢɢ�ɢ�ɢɧɬɚɤɬɧɵɯ�ɫɨɫɭɞɚɯ��ɗɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɪɚɡɥɢɱɧɵɯ� ɦɟɯɚɧɢɡɦɚɯ� ɚɤɬɢɜɚɰɢɢ� Ɉɋ� ɩɪɢ� ɂȻɋ��
ɍɱɢɬɵɜɚɹ� ɧɚɥɢɱɢɟ� ɝɢɩɟɪɭɪɢɤɟɦɢɢ� ɞɨ� ���� ɦɤɦɨɥɶ�ɥ�� ɩɨɜɵɲɟɧɢɟ�
ɢɧɞɟɤɫɚ� ɦɚɫɫɵ� ɬɟɥɚ� ɞɨ� ��������� ɤɝ�ɦð�� ɭɜɟɥɢɱɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ�
ɥɢɩɨɩɪɨɬɟɢɧɨɜ� ɧɢɡɤɨɣ� ɩɥɨɬɧɨɫɬɢ� �Ʌɉɇɉ�� ɞɨ� ���������� ɦɦɨɥɶ�ɥ�
ɭ� ɛɨɥɶɧɵɯ� ɂȻɋ� ɛɟɡ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɫɬɟɧɨɡɚ� ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ��
ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ�ɢɧɢɰɢɚɬɨɪɚɦɢ�ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ�ɫɬɪɟɫɫɚ�ɦɨɝɭɬ�ɛɵɬɶ�
ɚɞɢɩɨɰɢɬɨɤɢɧɵ�� ɜɵɪɚɛɚɬɵɜɚɟɦɵɟ� ɜɢɫɰɟɪɚɥɶɧɨɣ� ɠɢɪɨɜɨɣ� ɬɤɚɧɶɸ��
ɩɪɨɞɭɤɬɵ� ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ� Ʌɉɇɉ� ±� ɆȾȺ�� ɝɢɞɪɨɤɫɢɧɨɧɟɧɚɥɶ� ɢ�
ɞɪ�� ȼɵɜɨɞɵ�� ɂȻɋ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɜɵɪɚɠɟɧɧɵɦ� ɨɤɢɫɥɢɬɟɥɶɧɵɦ�
ɫɬɪɟɫɫɨɦ��ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɬɢɩɚ�ɩɨɪɚɠɟɧɢɹ�ɜɟɧɟɱɧɵɯ�ɚɪɬɟɪɢɣ��ɚ�ɬɚɤɠɟ�
ɢ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɜ� ɧɢɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ��ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ�
Ɉɋ�ɩɪɢ�ɦɚɤɪɨ�ɢ�ɦɢɤɪɨɜɚɫɤɭɥɹɪɧɨɦ�ɩɨɪɚɠɟɧɢɢ�ɤɨɪɨɧɚɪɧɵɯ�ɚɪɬɟɪɢɣ�
ɩɪɨɢɫɯɨɞɢɬ� ɡɚ� ɫɱɟɬ� ɚɤɬɢɜɚɰɢɢ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ�� ɍ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɂȻɋ� ɛɟɡ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɫɬɟɧɨɡɚ� ɜɟɧɟɱɧɵɯ� ɚɪɬɟɪɢɣ�
Ɉɋ� ɨɛɭɫɥɨɜɥɟɧ� ɨɛɦɟɧɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ�ɫɢɧɞɪɨɦ�
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,QWURGXFWLRQ�� &KURQLF� LQÀDPPDWLRQ� RI� D� YDVFXODU� ZDOO�� DFFRPSDQLHG�
ZLWK�HQGRWKHOLDO�G\VIXQFWLRQ��GDPDJH�RI� LQWLPDH�±� LV�RQH�RI� WKH�UHDVRQV�
RI�FDUGLRYDVFXODU�GLVHDVHV�DQG�WKH�PRVW�SUREDEOH�PHFKDQLVP�RI�LVFKHPLF�
KHDUW�GLVHDVH��,+'��DJJUDYDWLRQV��(SLGHPLRORJLFDO�DQG�FOLQLFDO�UHVHDUFKHV�
KDYH� VKRZQ�� WKDW� WKH� EDVH� OHYHO� RI�&�UHDFWLYH� SURWHLQ� �&53�� LV� GLUHFWO\�
FRQQHFWHG�WR�ULVN�RI�GHYHORSPHQW�RI�D�DFXWH�P\RFDUGLDO�LQIDUFWLRQ�DQG�WKH�
ELJ�FRURQDU\�HYHQWV��6KHYFKHQNR�2�3����������0DUNHUV�RI�DQ�LQÀDPPDWLRQ�
RI�D�YDVFXODU�ZDOO��HQGRWKHOLDO�G\VIXQFWLRQ�DQG�D�P\RFDUGLXP�GDPDJH�KDV�
PXOWLIXQFWLRQDO�FKDUDFWHU��UHÀHFWLQJ�XQLIRUP�SDWKRJHQHVLV�RI�D�PHWDEROLF�
V\QGURPH�� K\SHUWHQVLRQ�� ,+'�� DQG� FDQ� KDYH� GLUHFW� GLDJQRVWLF� DQG�
SURJQRVWLFDO�YDOXH��$LP��7KH�SXUSRVH�RI�WKLV�ZRUN�ZDV�VWXG\LQJ�LQWHQVLW\�
RI�D�V\VWHP�LQÀDPPDWLRQ�DQG�R[LGL]LQJ�VWUHVV�DW�PDFUR��DQG�PLFURYDVFXODU�
GDPDJH�RI� FRURQDU\�DUWHULHV� DW�SDWLHQWV�ZLWK� LVFKHPLF�KHDUW�GLVHDVH�DQG�
DOVR�DW�,+'�SDWLHQWV�ZLWKRXW�RUJDQLF�FKDQJHV�LQ�FRURQDO�DUWHULHV��0DWHULDOV�
DQG�PHWKRGV��+DHPRG\QDPLFDOO\�VLJQL¿FDQW�VWHQRVLV�RI�FRURQDU\�DUWHULHV�
LV�GLDJQRVHG�DW�����������PLFURYDVFXODU�GDPDJH�RI�SHULSKHUDO�YHVVHOV�DW�
��� ������� DEVHQFH� RI� RUJDQLF� FKDQJHV� LQ� FRURQDU\� YHVVHOV� ±� DW� �� �����
SDWLHQWV�ZLWK�,+'�XVLQJ�D�FRURQDURYHQWULFXORJUDSK\�����������PHQ�DQG����
������ZRPHQ�ZLWK�PLGGOH�DJH����������\HDUV�ZHUH�REVHUYHG��&RQWHQWV�RI�
&53�ZDV�GHWHUPLQHG�RQ�DXWRPDWLF�ELRFKHPLFDO�DQDO\]HU�©9,7526����ª�
©2UWKR� &OLQLFDO� 'LDJQRVWLFVª� �*HUPDQ\��� FRQFHQWUDWLRQ� RI� PDORQLF�
GLDOGHK\GH� �0'$��±�E\�0�0LFKDUD�HW�DO�� ��������FDWDODVH�DFWLYLW\�±�E\�
,�$��3HUHVOHJLQD���������FRQFHQWUDWLRQ�DYHUDJH�PROHFXOHV�RI�SODVPD�±�E\�
+DEULHODQ�PHWKRG��5HVXOWV��/HYHO�RI�&53�ZDV�DXWKHQWLF�DERYH�FRQWURO�DW�
SDWLHQWV�ZLWK�PDFUR��DQG�PLFURYDVFXODU�GDPDJH�RI�FRURQDO�DUWHULHV�±� LQ�
����DQG����� WLPHV�DFFRUGLQJO\��DQG�� LUUHVSHFWLYH�RI�DPRXQW�RI� WKH�VWUXFN�
YHVVHOV��$W� ,+'� SDWLHQWV� ZLWK� DEVHQFH� RI� RUJDQLF� FKDQJHV� LQ� FRURQDU\�
DUWHULHV�FRQWHQWV�RI�&53�ZDV�FRPSDUDEOH�WR�WKH�FRQWURO��&RQWHQWV�RI�0'$�
LQ�EORRG�ZDV�LQFUHDVHG�FRQFHUQLQJ�WKH�FRQWURO�LQ�����WLPHV�DW�SDWLHQWV�ZLWK�
RQH�YDVFXODU�GHIHDW�DQG�LQ����±����WLPHV�DW�SDWLHQWV�ZLWK�GHIHDW�RI���DQG�
�� YHVVHOV�� LQ� ���� WLPHV� ±� DW�PLFURYDVFXODU� GDPDJH� RI� FRURQDU\� YHVVHOV��
$W�SDWLHQWV�ZLWK� ,+'�ZLWKRXW�RUJDQLF�FKDQJHV� LQ�FRURQDU\�YHVVHOV� OHYHO�
RI�0'$�DOVR�H[FHHGHG�FRQWURO�SDUDPHWHUV� LQ����� WLPHV��7KH� LQFUHDVH�RI�

0'$� LQ� EORRG� FKDUDFWHUL]HV� KLJK� HQRXJK� LQWHQVLW\� RI� R[LGL]LQJ� VWUHVV�
�26��DW�SDWLHQWV�ZLWK� ,+'��DQG� LUUHVSHFWLYH�RI�D�GHJUHH�RI�D� VWHQRVLV�RI�
FRURQDU\�YHVVHOV��DQG�DOVR�DW�PLFURYDVFXODU�GDPDJH�DQG�LQWDFW�YHVVHOV��,W�
WHVWL¿HV� WR�YDULRXV�PHFKDQLVPV�RI�DFWLYDWLRQ�RI�26�DW� ,+'��7DNLQJ� LQWR�
DFFRXQW�SUHVHQFH�RI�K\SHUXULFHPLD�XS�WR�����ȝPRO�O��LQFUHDVH�RI�DQ�ERG\�
PDVV�LQGH[��%0,��XS�WR����������NJ�P���LQFUHDVH�ORZ�GHQVLW\�OLSRSURWHLQV�
�/'/��XS�WR����������PPRO�O�DW�,+'�SDWLHQWV�ZLWKRXW�DQ�RUJDQLF�VWHQRVLV�
RI� FRURQDU\� DUWHULHV�� SRWHQWLDO� LQLWLDWRUV� RI� R[LGL]LQJ� VWUHVV� DW� FDQ� EH�
DGLSRF\WRNLQHV�IURP�YLVFHUDO�DGLSRVH�WLVVXH��SURGXFWV�RI�OLSRSHUR[LGDWLRQ�
RI�/'/�VXFK�DV�0'$��K\GUR[LQRQHQDO��&RQFOXVLRQ��,+'�LV�DFFRPSDQLHG�
E\�WKH�H[SUHVVHG�R[LGL]LQJ�VWUHVV��LUUHVSHFWLYH�RI�W\SH�RI�GHIHDW�RI�FRURQDO�
DUWHULHV�� WRJHWKHU� ZLWK� DW� DEVHQFH� LQ� WKHP� RI� RUJDQLF� FKDQJHV�� 7KH�
LQWHQVL¿FDWLRQ� RI� 26� DW�PDFUR�� DQG�PLFURYDVFXODU� GDPDJH� RI� FRURQDU\�
DUWHULHV�RFFXUV�GXH� WR�DFWLYDWLRQ�SURLQÀDPDWRU\�IDFWRUV��$W�SDWLHQWV�ZLWK�
,+'�ZLWKRXW�DQ�RUJDQLF�VWHQRVLV�RI�FRURQDO�DUWHULHV�RI�26�LW�LV�FDXVHG�E\�
WKH�H[FKDQJH�LQIULQJHPHQWV�GHVFULELQJ�D�PHWDEROLF�V\QGURPH�

ɆȿɌȺȻɈɅɂɑȿɋɄɂȿ�ɇȺɊɍɒȿɇɂə�ɍ�ȻɈɅɖɇɕɏ�
ɂɒȿɆɂɑȿɋɄɈɃ�ȻɈɅȿɁɇɖɘ�ɋȿɊȾɐȺ�ɉɊɂ�ɆȺɄɊɈ��ɂ�
ɆɂɄɊɈɋɈɋɍȾɂɋɌɈɆ�ɉɈɊȺɀȿɇɂɂ�ɄɈɊɈɇȺɊɇɕɏ�
ȺɊɌȿɊɂɃ
ɘ�ɉ��Ʉɭɪɨɱɤɢɧɚ��ɂ�ȼ��Ʉɨɫɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɂ�Ɋ��ɏɚɣɛɭɥɥɢɧɚ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

Ɋɟɫɩɭɛɥɢɤɚɧɫɤɢɣ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ�ɰɟɧɬɪ�ɯɢɪɭɪɝɢɢ�ɢɦ��ɚɤɚɞ��ȼ��
ȼɚɯɢɞɨɜɚ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ
ȼɜɟɞɟɧɢɟ�� ȼ� ɩɚɬɨɝɟɧɟɡɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�
ɜɫɟ� ɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢɞɚɸɬ� ɦɟɬɚɛɨɥɢɱɟɫɤɨɦɭ� ɫɢɧɞɪɨɦɭ�
�Ɇɋ��� ɤɨɬɨɪɵɣ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɤɨɦɩɥɟɤɫ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ��
ɝɨɪɦɨɧɚɥɶɧɵɯ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɜ� ɨɫɧɨɜɟ� ɤɨɬɨɪɵɯ� ɥɟɠɢɬ�
ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɶ� ɢ� ɤɨɦɩɟɧɫɚɬɨɪɧɚɹ� ɝɢɩɟɪɢɧɫɭɥɢɧɟɦɢɹ��
ɉɨɧɹɬɢɟ� Ɇɋ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɫɥɟɞɭɸɳɢɟ� ɨɫɧɨɜɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ��
ɚɛɞɨɦɢɧɚɥɶɧɨɟ�ɨɠɢɪɟɧɢɟ��ɚɬɟɪɨɝɟɧɧɚɹ�ɞɢɫɥɢɩɢɞɟɦɢɹ��ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ�
ɤ�ɢɧɫɭɥɢɧɭ� ɫ�ɧɚɪɭɲɟɧɧɨɣ� ɬɨɥɟɪɚɧɬɧɨɫɬɶɸ�ɤ� ɝɥɸɤɨɡɟ�� ɚɪɬɟɪɢɚɥɶɧɚɹ�
ɝɢɩɟɪɬɟɧɡɢɹ��ɇɟɤɨɬɨɪɵɟ�ɚɜɬɨɪɵ�ɜɜɨɞɹɬ�ɜ�ɫɨɫɬɚɜ�Ɇɋ�ɝɢɩɟɪɭɪɢɤɟɦɢɸ�
ɤɚɤ� ɢɧɞɢɤɚɬɨɪ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɫɞɜɢɝɨɜ� ɚɬɟɪɨ�� ɢ� ɞɢɚɛɟɬɨɝɟɧɧɨɣ�
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ��Ʉɥɢɧɢɱɟɫɤɢɦɢ�ɩɪɨɹɜɥɟɧɢɹɦɢ�Ɇɋ�ɱɚɳɟ�ɜɫɟɝɨ�ɫɥɭɠɚɬ�
ɚɬɟɪɨɫɤɥɟɪɨɡ��ɚ�ɬɚɤɠɟ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ�ɫɟɪɞɟɱɧɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�
ɢ�ɢɧɫɭɥɢɧɧɟɡɚɜɢɫɢɦɵɣ�ɫɚɯɚɪɧɵɣ�ɞɢɚɛɟɬ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�
ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɢɡɭɱɟɧɢɟ� ɯɚɪɚɤɬɟɪɚ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɫɞɜɢɝɨɜ�
ɩɪɢ� ɦɚɤɪɨ�� ɢ� ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɦ� ɩɨɪɚɠɟɧɢɢ�� ɚ� ɬɚɤɠɟ� ɭ� ɛɨɥɶɧɵɯ�
ɢɲɟɦɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɶɸ�ɫɟɪɞɰɚ��ɂȻɋ��ɛɟɡ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�
ɜɟɧɟɱɧɵɯ�ɚɪɬɟɪɢɹɯ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɨ����ɩɚɰɢɟɧɬɚ�
ɫ�ɂȻɋ��ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɜ�ɤɥɢɧɢɤɭ�Ɋɋɐɏ�ɢɦ��ɚɤɚɞ��ȼ��ȼɚɯɢɞɨɜɚ��
ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɤɨɪɨɧɚɪɨɜɟɧɬɪɢɤɭɥɨɝɪɚɮɢɢ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢ�
ɡɧɚɱɢɦɵɣ� ɫɬɟɧɨɡ� ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɭ� ��� �������
ɦɢɤɪɨɜɚɫɤɭɥɹɪɧɨɟ�ɩɨɪɚɠɟɧɢɟ�ɞɢɫɬɚɥɶɧɨɝɨ�ɫɨɫɭɞɢɫɬɨɝɨ�ɪɭɫɥɚ�±�ɭ����
������ ɛɨɥɶɧɵɯ�� ɨɬɫɭɬɫɬɜɢɟ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɤɨɪɨɧɚɪɧɵɯ�
ɫɨɫɭɞɚɯ� ±� ɭ� �� �����Ɇɭɠɱɢɧ� ɛɵɥɨ� ��� ������� ɠɟɧɳɢɧ� ±� ��� �������
ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɫɨɫɬɚɜɢɥ����������ɝɨɞɚ��ɋɨɞɟɪɠɚɧɢɟ�
ɨɛɳɟɝɨ� ɯɨɥɟɫɬɟɪɢɧɚ�� ɬɪɢɝɥɢɰɟɪɢɞɨɜ� �ɌȽ��� ɥɢɩɨɩɪɨɬɟɢɧɨɜ� ɜɵɫɨɤɨɣ�
ɩɥɨɬɧɨɫɬɢ�� ɥɢɩɨɩɪɨɬɟɢɧɨɜ� ɧɢɡɤɨɣ� ɩɥɨɬɧɨɫɬɢ� �Ʌɉɇɉ��� ɝɥɸɤɨɡɵ��
ɦɨɱɟɜɨɣ� ɤɢɫɥɨɬɵ�� ɨɩɪɟɞɟɥɹɥɢ� ɧɚ� ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ� ɛɢɨɯɢɦɢɱɟɫɤɨɦ�
ɚɧɚɥɢɡɚɬɨɪɟ� ©9,7526����ª� ɮɢɪɦɵ� ©2UWKR� &OLQLFDO� 'LDJQRVWLFVª�
�Ƚɟɪɦɚɧɢɹ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɛɨɥɶɧɵɯ� ɂȻɋ� ɫ� ɦɚɤɪɨɫɨɫɭɞɢɫɬɵɦ�
ɩɨɪɚɠɟɧɢɟɦ� ɧɚɛɥɸɞɚɥɨɫɶ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɌȽ� ɜ� ���±����
ɪɚɡɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɤɨɥɢɱɟɫɬɜɚ� ɜɨɜɥɟɱɟɧɧɵɯ� ɚɪɬɟɪɢɣ�� ɉɪɢ�
ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɦ� ɩɨɪɚɠɟɧɢɢ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɟɜɵɲɚɥ� ɤɨɧɬɪɨɥɶ�
ɜ� ���� ɪɚɡɚ�� ɚ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɫɬɟɧɨɡɚ� ±� ɜ� ���� ɪɚɡɚ��
ɍɜɟɥɢɱɟɧɢɟ� Ʌɉɇɉ� ɨɬɦɟɱɚɥɨɫɶ� ɜ� ���� ɢ� ���� ɪɚɡɚ� ɩɪɢ� ɦɚɤɪɨ�� ɢ�
ɦɢɤɪɨɜɚɫɤɭɥɹɪɧɨɦ� ɩɨɪɚɠɟɧɢɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɚ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ�
ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ±� ɜ� ���� ɪɚɡɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɤɨɧɬɪɨɥɹ�� ɗɬɢ�
ɪɟɡɭɥɶɬɚɬɵ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶ�ɢɡɦɟɧɟɧɢɣ�ɥɢɩɢɞɧɨɝɨ�
ɨɛɦɟɧɚ�ɭ�ɛɨɥɶɧɵɯ�ɂȻɋ�ɤɚɤ�ɫ�ɨɪɝɚɧɢɱɟɫɤɢɦ�ɩɨɪɚɠɟɧɢɟɦ�ɫɨɫɭɞɨɜ��ɬɚɤ�
ɢ�ɛɟɡ�ɧɟɝɨ��Ɉɬɥɢɱɢɬɟɥɶɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�ɛɢɨɯɢɦɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɂȻɋ�ɛɟɡ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɫɬɟɧɨɡɚ�ɛɵɥɚ�ɝɢɩɟɪɭɪɢɤɟɦɢɹ��
ɝɢɩɟɪɮɢɛɪɢɧɨɝɟɧɟɦɢɹ�� ɚ� ɩɪɢ� ɦɚɤɪɨɫɨɫɭɞɢɫɬɨɦ� ɩɨɪɚɠɟɧɢɢ�
±� ɝɢɩɟɪɝɥɢɤɟɦɢɹ� ɞɨ� ���±���� ɦɦɨɥɶ�ɥ�� ɤɨɬɨɪɚɹ� ɭɜɟɥɢɱɢɜɚɥɚɫɶ�
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ�ɤɨɥɢɱɟɫɬɜɭ�ɩɨɪɚɠɟɧɧɵɯ�ɫɨɫɭɞɨɜ��ɂɧɞɟɤɫ�ɦɚɫɫɵ�ɬɟɥɚ�
�ɂɆɌ��ɯɚɪɚɤɬɟɪɢɡɨɜɚɥ�ɩɪɟɞɨɠɢɪɟɧɢɟ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɬɹɠɟɥɵɦ�ɫɬɟɧɨɡɨɦ�
��ɤɚɪɞɢɚɥɶɧɵɯ�ɫɨɫɭɞɨɜ��ɨɠɢɪɟɧɢɟ��Ⱥ�ɫɬɟɩɟɧɢ��ɂɆɌ�±����������ɤɝ�ɦ���
±�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɦɢɤɪɨɫɨɫɭɞɢɫɬɵɦ�ɩɨɪɚɠɟɧɢɟɦ�ɞɢɫɬɚɥɶɧɨɝɨ�ɪɭɫɥɚ�ɢ�
ɨɠɢɪɟɧɢɟ��ȼ�ɫɬɟɩɟɧɢ��ɂɆɌ�±����������ɤɝ�ɦ���ɭ�ɩɚɰɢɟɧɬɨɜ�ɛɟɡ�ɜɢɞɢɦɵɯ�
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ɫɬɟɧɨɡɨɜ� ɫɨɫɭɞɨɜ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɡɭɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� ɭ� ɛɨɥɶɧɵɯ� ɂȻɋ� ɫ� ɦɚɤɪɨɫɨɫɭɞɢɫɬɵɦ� ɩɨɪɚɠɟɧɢɟɦ�
ɤɨɪɨɧɚɪɧɨɝɨ� ɪɭɫɥɚ� ɜɵɹɜɢɥɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɝɢɩɟɪɭɪɢɤɟɦɢɢ� ɢ�
ɞɢɫɥɢɩɢɞɟɦɢɢ�ɩɪɢ�ɨɞɧɨ��ɢ�ɞɜɭɫɨɫɭɞɢɫɬɨɦ�ɩɨɪɚɠɟɧɢɢ��ɝɢɩɟɪɝɥɢɤɟɦɢɢ�
±�ɩɪɢ�ɬɪɟɯɫɨɫɭɞɢɫɬɨɦ�ɩɨɪɚɠɟɧɢɢ�ɜɟɧɟɱɧɵɯ�ɚɪɬɟɪɢɣ��ɝɢɩɟɪɥɢɩɢɞɟɦɢɢ�
±� ɩɪɢ� ɦɢɤɪɨɜɚɫɤɭɥɹɪɧɨɦ� ɩɨɪɚɠɟɧɢɢ� ɞɢɫɬɚɥɶɧɨɝɨ� ɪɭɫɥɚ�� ɂȻɋ� ɛɟɡ�
ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɫɬɟɧɨɡɚ�ɜɟɧɟɱɧɵɯ�ɚɪɬɟɪɢɣ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɝɥɭɛɨɤɢɦɢ�
ɧɚɪɭɲɟɧɢɹɦɢ� ɥɢɩɢɞɧɨɝɨ�� ɭɝɥɟɜɨɞɧɨɝɨ� ɢ� ɩɭɪɢɧɨɜɨɝɨ� ɨɛɦɟɧɚ��
ɜɧɨɫɹɳɢɦɢ� ɜɤɥɚɞ� ɜ� ɬɟɱɟɧɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ƚɢɩɟɪɮɢɛɪɢɧɨɝɟɧɟɦɢɹ��
ɝɢɩɟɪɭɪɢɤɟɦɢɹ��ɝɢɩɟɪɬɪɢɝɥɢɰɟɪɢɞɟɦɢɹ��ɞɢɫɥɢɩɢɞɟɦɢɹ�ɢ�ɭɜɟɥɢɱɟɧɢɟ�
ɤɨɷɮɮɢɰɢɟɧɬɚ� ɚɬɟɪɨɝɟɧɧɨɫɬɢ� ɩɪɢ� ɜɵɫɨɤɨɦ� ɢɧɞɟɤɫɟ� ɦɚɫɫɵ� ɬɟɥɚ�
ɹɜɥɹɸɬɫɹ� ɦɨɳɧɵɦɢ� ɮɚɤɬɨɪɚɦɢ� ɪɚɡɜɢɬɢɹ� ɂȻɋ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ�
ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɩɨɪɚɠɟɧɢɹ�ɫɨɫɭɞɨɜ�
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PDQLIHVWDWLRQV� RI� 06� IUHTXHQWO\� DWKHURVFOHURVLV�� DQG� SURJUHVVLYH� KHDUW�
IDLOXUH� DQG� LQVXOLQ�GHSHQGHQW� GLDEHWHV� PHOOLWXV�� $LP�� 7KH� SXUSRVH� RI�
WKH�JLYHQ�ZRUN�ZDV�VWXG\LQJ�FKDUDFWHU�RI�PHWDEROLF�VKLIWV�DW�PDFUR��DQG�
PLFURYDVFXODU�GDPDJH�RI�FRURQDU\�DUWHULHV�DW�LVFKHPLF�KHDUW�GLVHDVH��,+'��
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DUWHULHV�ZDV�GLDJQRVHG�DW�����������PLFURYDVFXODU�GDPDJH�RI�SHULSKHUDO�
YHVVHOV�DW�����������DEVHQFH�RI�RUJDQLF�FKDQJHV�LQ�FRURQDU\�YHVVHOV�±�DW���
�����SDWLHQWV�ZLWK�,+'�XVLQJ�D�FRURQDURYHQWULFXORJUDSK\�ZHUH�REVHUYHG��
&RQFHQWUDWLRQ� RI� WRWDO� FKROHVWHURO�� WULJO\FHULGHV� �7*��� KLJK� GHQVLW\�
OLSRSURWHLQV�� ORZ� GHQVLW\� OLSRSURWHLQV� �/'/��� JOXFRVH�� D� XULF� DFLG�ZHUH�
GHWHUPLQHG�RQ�DXWRPDWLF�ELRFKHPLFDO�DQDO\]HU�©�9,7526�����©��2UWKR�
&OLQLFDO�'LDJQRVWLFV��*HUPDQ\���5HVXOWV��,QFUHDVH�RI�7*�FRQFHQWUDWLRQ�LQ�
���±���� WLPHV� RI� FRQWURO�� GHSHQGLQJ� RQ� DPRXQW� RI� WKH� LQYROYHG� DUWHULHV�
ZDV� REVHUYHG� DW� ,+'� SDWLHQWV� ZLWK� PDFURYDVFXODU� GDPDJH��$W� SDWLHQWV�
ZLWK� PLFURYDVFXODU� GDPDJH� WKLV� SDUDPHWHU� H[FHHGHG� WKH� FRQWURO� LQ� ����
WLPHV��DQG�DW�WKH�SDWLHQWV�ZLWKRXW�DQ�RUJDQLF�VWHQRVLV�RI�FRURQDU\�DUWHULHV�
±� ZDV� LQFUHDVHG� LQ� ���� WLPHV�� ,QFUHDVH� RI� /'/�ZDV�PDUNHG� LQ� ���±����
WLPHV� DW� SDWLHQWV� ZLWK� PDFUR� DQG� PLFURYDVFXODU� GDPDJH�� DQG� LQ� ����
WLPHV� FRQFHUQLQJ� WKH� FRQWURO� DW� WKH� SDWLHQWV�ZLWKRXW� RUJDQLF� GDPDJH� RI�
FRURQDU\�YHVVHOV��7KHVH�UHVXOWV�VSHFLI\�DQ�RQH�RULHQWDWLRQ�RI�FKDQJHV�RI�
OLSLGV�PHWDEROLVP�DW� ,+'�SDWLHQWV�ERWK�ZLWK�RUJDQLF�GDPDJH�RI�YHVVHOV��
DQG�ZLWKRXW�LW��'LVWLQFWLYH�IHDWXUH�RI�ELRFKHPLFDO�FKDQJHV�DW�,+'�SDWLHQWV�
ZLWKRXW� DQ�RUJDQLF� VWHQRVLV�ZDV�K\SHUXULFHPLD��K\SHU¿EULQRJHQHPLD�� DW�
WKH�SDWLHQWV�ZLWK�PDFURYDVFXODU�GDPDJH�ZDV�REVHUYHG�K\SHUJO\FHPLD�XS�
WR����±����PPRO�O��7KH�ERG\�PDVV�LQGH[��%0,��FKDUDFWHUL]HG�SUHDGLSRVLW\�
DW�SDWLHQWV�ZLWK�D�KHDY\�VWHQRVLV���FRURQDU\�YHVVHOV��DGLSRVLW\��Ⱥ�GHJUHHV�
�%0,� � ��������� NJ�P��� ±� DW� SDWLHQWV�ZLWK�PLFURYDVFXODU� GHIHDW� RI� WKH�
GLVWDO�FKDQQHOV�DQG�DGLSRVLW\��ȼ��%0, ���������NJ�P���GHJUHHV�DW�SDWLHQWV�
ZLWKRXW�VHHQ�VWHQRVLV�RI�YHVVHOV��&RQFOXVLRQ��7KXV��WKH�VWXG\�RI�PHWDEROLVP�
LQ� SDWLHQWV�ZLWK� ,+'�DW�PDFURYDVFXODU� GDPDJH� RI� FRURQDU\� DUWHULHV� KDV�
UHYHDOHG�SUHYDOHQFH�RI�K\SHUXULFHPLD�DQG�G\VOLSLGHPLD�DW�RQH�DQG� WZR�
YDVFXODU�GHIHDW�DQG�K\SHUJO\FHPLD�±�DW�WKUHH�YDVFXODU�GHIHDW�RI�FRURQDU\�
DUWHULHV��K\SHUOLSLGHPLD�±�DW�PLFURYDVFXODU�GHIHDW�RI�GLVWDO�YHVVHOV�� ,+'�
ZLWKRXW� RUJDQLF� VWHQRVLV� RI� WKH� FRURQDU\� DUWHULHV� LV� DFFRPSDQLHG� E\�
LPSDLUHG� OLSLG�� FDUERK\GUDWH� DQG� SXULQH� PHWDEROLVP�� FRQWULEXWHV� WR� WKH�
GLVHDVH�� +\SHU¿EULQRJHQHPLD�� K\SHUXULFHPLD�� K\SHUWULJO\FHULGHPLD��
G\VOLSLGHPLD� DQG� LQFUHDVH� WKH� DWKHURJHQLFLW\� RI� KLJK� ERG\� PDVV� LQGH[�
DUH�SRZHUIXO�IDFWRUV�LQ�WKH�GHYHORSPHQW�RI�,+'�LQ�WKH�DEVHQFH�RI�RUJDQLF�
GHIHDW�RI�YHVVHOV�

ɉɊɂɑɂɇɕ�ɉɈɁȾɇȿɃ�ȽɈɋɉɂɌȺɅɂɁȺɐɂɂ�ȻɈɅɖɇɕɏ�
ɂɇɎȺɊɄɌɈɆ�ɆɂɈɄȺɊȾȺ
Ⱥ�ɘ��Ʉɢɪɶɹɧɨɜɚ��Ⱥ�Ⱥ��Ȼɵɫɬɪɹɧɫɤɚɹ��ɘ�Ⱥ��Ʉɜɢɬɤɨ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ��� ɞɨɰ�� ɂ�Ⱥ�� Ɇɟɥɟɧɬɶɟɜ�� ɤ�ɦ�ɧ��� ɞɨɰ��
ɘ�ɘ��Ƚɨɥɭɛɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɞɚɧɧɵɦ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
©ɊȿɁɈɇȺɇɋª���������ɜ�ɩɟɪɜɵɟ���ɱɚɫɨɜ�ɨɬ�ɧɚɱɚɥɚ�ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ�
�ɂɆ���ɤɨɝɞɚ�ɟɳɟ�ɷɮɮɟɤɬɢɜɧɨ�ɩɪɢɦɟɧɟɧɢɟ�ɬɪɨɦɛɨɥɢɬɢɱɟɫɤɨɣ�ɬɟɪɚɩɢɢ��
ɜ�ɫɬɚɰɢɨɧɚɪɵ�Ɋɨɫɫɢɢ�ɩɨɫɬɭɩɚɟɬ�ɦɟɧɟɟ�����ɛɨɥɶɧɵɯ��ɍ�ɦɭɠɱɢɧ�ɫɬɚɪɲɟ�
��� ɥɟɬ� ɜ� ���� ɫɥɭɱɚɟɜ� ɫɦɟɪɬɶ� ɨɬ�ɂɆ� ɧɚɫɬɭɩɚɟɬ� ɞɨ� ɩɟɪɜɨɝɨ� ɤɨɧɬɚɤɬɚ�
ɫ� ɦɟɞɪɚɛɨɬɧɢɤɚɦɢ�� ɚ� ɜɪɟɦɹ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɹ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɨɛɪɚɳɟɧɢɹ� ɡɚ� ɫɤɨɪɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� �ɋɆɉ�� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ�
ɤɥɢɧɢɤɨ�ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ�� ɉɪɢ� ɷɬɨɦ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ� ɡɚɩɨɡɞɚɥɨɣ� ɨɛɪɚɳɚɟɦɨɫɬɢ� ɛɨɥɶɧɵɯ� ɂɆ�
ɨɫɬɚɸɬɫɹ�ɦɚɥɨ�ɢɡɭɱɟɧɧɵɦ�ɜɨɩɪɨɫɨɦ��ɨɫɨɛɟɧɧɨ�ɜ�ɫɬɚɪɲɢɯ�ɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩɚɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɜɵɹɜɢɬɶ� ɥɢɱɧɨɫɬɧɨ�ɩɨɜɟɞɟɧɱɟɫɤɢɟ�
ɩɪɟɞɢɤɬɨɪɵ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɩɨɡɞɧɟɟ� �� ɱɚɫɨɜ� ɨɬ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɦɚɧɢɮɟɫɬɚɰɢɢ� ɂɆ� ɭ� ɩɨɠɢɥɵɯ� ɩɚɰɢɟɧɬɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɍ� ��� ɦɭɠɱɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɫɬɚɪɲɟ� ��� ɥɟɬ�� ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɜ�
ȽɄȻ� ʋ� �� ɝ�� Ɇɨɫɤɜɵ� ɫ� ɚɧɝɢɧɨɡɧɵɦ� ɜɚɪɢɚɧɬɨɦ� ɂɆ�� ɫ� ɩɨɦɨɳɶɸ�
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɫɨɩɨɫɬɚɜɥɟɧɵ� ɫɪɨɤɢ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɢ�
ɩɨɤɚɡɚɬɟɥɢ� ɫɨɤɪɚɳɟɧɧɨɝɨ� ɬɟɫɬɚ� Ⱦɠɟɧɤɢɧɫɚ� �-$6� ±� -HQNLQV�$FWLYLW\�
6XUYH\��� ɚ� ɬɚɤɠɟ� ɩɨɤɚɡɚɬɟɥɢ� ɦɟɬɨɞɢɤɢ� ©ɒɤɚɥɚ� ɜɪɚɠɞɟɛɧɨɫɬɢ�
Ʉɭɤɚ±Ɇɟɞɥɟɣª� �ɒȼ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɜɨɟɜɪɟɦɟɧɧɚɹ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɹ�
ɧɚɛɥɸɞɚɥɚɫɶ�ɭ����ɛɨɥɶɧɵɯ�����������ɤɨɬɨɪɵɟ�ɞɨɫɬɨɜɟɪɧɨ�ɨɬɥɢɱɚɥɢɫɶ�
ɨɬ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɨɡɞɧɟɣ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɟɣ� ��������� ɪ �������
ɛɨɥɟɟ� ɜɵɫɨɤɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɬɟɫɬɚ� -$6� ������������ ɢ� �����������
ɛɚɥɥɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� S�������� ȼɟɥɢɱɢɧɚ� ɩɨɤɚɡɚɬɟɥɹ�� ɢɡɦɟɪɹɟɦɨɝɨ�
ɬɟɫɬɨɦ� -$6�� ɨɛɪɚɬɧɨ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�
ɩɨɜɟɞɟɧɱɟɫɤɨɝɨ� ɬɢɩɚ� Ⱥ� �ɉɌȺ��� ɩɪɨɹɜɥɹɸɳɟɝɨɫɹ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ�� ɚɦɛɢɰɢɨɡɧɨɫɬɶɸ� ɢ� ɫɤɥɨɧɧɨɫɬɶɸ� ɫɤɪɵɜɚɬɶ� ɢ�
ɨɫɬɪɨ� ɩɟɪɟɠɢɜɚɬɶ� ɧɟɭɞɚɱɢ�� ɨɫɨɛɟɧɧɨ� ɩɨɞɦɟɱɟɧɧɵɟ� ɨɤɪɭɠɚɸɳɢɦɢ��
ɉɨɡɞɧɨ� ɝɨɫɩɢɬɚɥɢɡɢɪɭɟɦɵɟ� ɩɚɰɢɟɧɬɵ� ɨɬɥɢɱɚɥɢɫɶ� ɨɬ� ɨɫɬɚɥɶɧɵɯ�
ɛɨɥɶɧɵɯ� ɧɟ� ɬɨɥɶɤɨ� ɜɵɪɚɠɟɧɧɨɫɬɶɸ� ɉɌȺ�� ɧɨ� ɢ� ɛɨɥɟɟ� ɜɵɫɨɤɨɣ�
ɨɛɳɟɣ� ɜɪɚɠɞɟɛɧɨɫɬɶɸ� ������������ ɢ� ����������� ɛɚɥɥɚ� ɩɨ� ɒȼ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��S��������ɉɨ�ɬɟɫɬɭ�ɒȼ�ɭ�ɧɢɯ�ɛɵɥɢ�ɩɨɜɵɲɟɧɵ�ɬɚɤɢɟ�
ɫɨɫɬɚɜɥɹɸɳɢɟ� ɨɛɳɟɣ� ɜɪɚɠɞɟɛɧɨɫɬɢ�� ɤɚɤ� ɭɪɨɜɟɧɶ� ɚɝɪɟɫɫɢɜɧɨɫɬɢ�
������������ ɢ� ����������� ɛɚɥɥɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� S��������
ɩɨɞɨɡɪɢɬɟɥɶɧɨɫɬɢ� ������������ ɢ� ����������� ɛɚɥɥɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
S������� ɢ� ɫɤɥɨɧɧɨɫɬɢ� ɤ� ɝɧɟɜɭ� ������������ ɢ� ����������� ɛɚɥɥɚ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� S�������� ȼɵɜɨɞɵ�� ɉɨɜɵɲɟɧɧɚɹ� ɜɪɚɠɞɟɛɧɨɫɬɶ�
ɢ� ɉɌȺ� ɹɜɥɹɸɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦɢ� ɮɚɤɬɨɪɚɦɢ� ɪɢɫɤɚ�
ɂɆ�� ɧɨ� ɢ� ɩɪɢɱɢɧɚɦɢ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɚɞɟɤɜɚɬɧɨɣ� �ɜ�
ɬɨɦ� ɱɢɫɥɟ� ɬɪɨɦɛɨɥɢɬɢɱɟɫɤɨɣ�� ɬɟɪɚɩɢɢ�� ȼɵɹɜɥɟɧɢɟ� ɢ� ɤɨɪɪɟɤɰɢɹ�
ɩɪɨɹɜɥɟɧɢɣ� ɜɪɚɠɞɟɛɧɨɫɬɢ� ɢ� ɉɌȺ� ɧɚ� ɚɦɛɭɥɚɬɨɪɧɨɦ� ɷɬɚɩɟ� ɭ� ɥɢɰ��
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɤ�ɪɚɡɜɢɬɢɸ�ɂɆ��ɦɨɠɟɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɢɯ�ɛɨɥɟɟ�
ɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɩɪɢ�ɨɫɬɪɨɦ�ɤɨɪɨɧɚɪɧɨɦ�ɫɢɧɞɪɨɦɟ�

&$86(6�2)�/$7(�+263,7$/�$'0,66,21�2)�3$7,(176�:,7+�
0<2&$5',$/�,1)$5&7,21
$�<��.LU\DQRYD��$�$��%\VWU\DQVND\D��-�$��.YLWNR
6FLHQWL¿F� $GYLVRUV� ±� &DQG0HG6FL�� $VVRF�� 3URI�� ,�$�� 0HOHQW\HY��
&DQG0HG6FL��$VVRF��3URI��<�<��*ROXEHY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $FFRUGLQJ� WR� GDWD� RI� WKH� HSLGHPLRORJLFDO� VWXG\�
³5(621$1&(´���������ZLWKLQ�¿UVW���KRXUV�IURP�WKH�RQVHW�RI�P\RFDUGLDO�
LQIDUFWLRQ� �0,���ZKHQ� WKH� XVH� RI� WKURPERO\WLF� WKHUDS\� LV� VWLOO� HIIHFWLYH��
RQO\�����SDWLHQWV�DUH�DGPLWWHG�WR�KRVSLWDOV�LQ�5XVVLD��,Q�PDOHV�DJHG�DIWHU�
���� LQ����� FDVHV� D�GHDWK�RFFXUV�SULRU� WR�¿UVW� FRQWDFW�ZLWK�PHGLFDO� VWDII��
DQG� WKH� GHFLVLRQ�PDNLQJ� WLPH� IRU� D� QHHG� RI� XUJHQW�PHGLFDO� DLG� �80$��
GRHVQ¶W�GHSHQG�RQ�GHPRJUDSKLF��FOLQLFDO�SDUDPHWHUV�DQG�PHGLFDO�KLVWRU\��
$W�WKH�VDPH�WLPH��SV\FKRORJLFDO�DVSHFWV�RI�ODWH�PHGLFDO�DLG�DSSHDODELOLW\�
LQ�SDWLHQWV�ZLWK�0,�KDYH�QRW�EHHQ�VWXGLHG��HVSHFLDOO\�LQ�UHVSHFW�WR�HOGHU�DJH�
JURXSV��$LP��7R�GHWHUPLQH�SHUVRQ�EHKDYLRUDO�SUHGLFWRUV�RI�KRVSLWDOLVDWLRQ�
ODWHU� WKDQ� �� KUV� VLQFH� WKH� RQVHW� RI� V\PSWRPDWLF�0,� LQ� HOGHUO\� SDWLHQWV��
0DWHULDOV�DQG�PHWKRGV��8VLQJ�VWDWLVWLFDO�DQDO\VLV��WKH�KRVSLWDO�DGPLVVLRQ�
WLPH�� WKH� DEEUHYLDWHG� -HQNLQV�$FWLYLW\� 6XUYH\� �-$6��� DQG� VFRUHV� RI� WKH�
&RRN�0HGOH\�+RVWLOLW\�6FDOH� �+6��ZHUH� FRPSDUHG� IRU� ���SDWLHQWV� DJHG�
DIWHU����VXIIHULQJ�IURP�WKH�DQJLQRXV�IRUP�RI�0,�ZKR�ZHUH�KRVSLWDOLVHG�WR�
WKH��WK�0RVFRZ�PXQLFLSDO�FOLQLFDO�KRVSLWDO��5HVXOWV��5HJDUGLQJ�WKH�-$6�
VFRUH�� WLPHO\�KRVSLWDO� DGPLVVLRQ�ZDV� VHHQ� LQ� ���SDWLHQWV� ���������ZKR�
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ZHUH� VWDWLVWLFDOO\�GLIIHUHQW� IURP����SDWLHQWV�ZLWK� ODWH�KRVSLWDOL]DWLRQV� LQ�
IDYRXU�RI�KLJKHU�YDOXHV��S������������������DQG�������������DFFRUGLQJO\���
7KH�-$6�VFRUH�LV�LQYHUVHO\�UHODWHG�WR�WKH�7\SH�$�EHKDYLRU��7$%��ZKLFK�LV�
FKDUDFWHULVHG�E\�HPRWLRQDO�WHQVLRQ��DPELWLRXVQHVV��DQG�D�WHQGHQF\�WR�KLGH�
DQG�VXIIHU�PLVIRUWXQHV��HVSHFLDOO\�REVHUYHG�E\�RWKHUV��,Q�FRQWUDVW�WR�RWKHU�
SDWLHQWV��SDWLHQWV�ZLWK�ODWH�KRVSLWDOL]DWLRQV�KDG�QRW�RQO\�SURPLQHQW�7$%��
EXW�DOVR�D�KLJKHU�KRVWLOLW\�OHYHO�������������DQG������������VFRUHV�E\�+6��
DFFRUGLQJO\��S��������,Q�FRPSOLDQFH�ZLWK�UHVXOWV�DFTXLUHG�ZLWK�WKH�XVH�RI�
+6��WKH�SDWLHQWV�KDG�DQ�LQFUHDVH�RI�VRPH�FRPSRQHQWV�RI�JHQHUDO�KRVWLOLW\��
VXFK�DV�DJJUHVVLYHQHVV�������������DQG������������VFRUHV��DFFRUGLQJO\��
S�������� MHDORXV\� ������������ DQG� ����������� VFRUHV�� DFFRUGLQJO\��
S��������DQG�SUHGLVSRVLWLRQ�WR�DQJHU�������������DQG������������VFRUHV��
DFFRUGLQJO\��S��������&RQFOXVLRQ��$�KLJKHU�KRVWLOLW\�DORQJ�ZLWK�7$%�DUH�
QRW�RQO\�WKH�SV\FKRORJLFDO�ULVN�IDFWRUV�IRU�0,��EXW�DOVR�WKH�IDFWRUV�ZKLFK�
LPSHGH� SURYLGLQJ� DGHTXDWH� �LQFOXGLQJ� WKURPERO\WLF�� WKHUDS\��5HYHDOLQJ�
DQG�FRUUHFWLRQ�RI�KRVWLOLW\�DQG�7$%�VLJQV�DW�RXWSDWLHQW�OHYHO�RI�PHGLFDO�DLG�
LQ�SDWLHQWV�SURQH�WR�0,�PD\�FRQWULEXWH�WLPHOLHU�KRVSLWDOLVDWLRQ�RI�WKHP�LQ�
DFXWH�FRURQDU\�V\QGURPH�

ɈɋɈȻȿɇɇɈɋɌɂ�ɉɋɂɏɈɗɆɈɐɂɈɇȺɅɖɇɈɃ�ɋɎȿɊɕ�ɍ�
ɄɈɆȻȺɌȺɇɌɈȼ
Ⱥ�ɏ��ɐɯɹɹɧ��ɇ�ɋ��Ɂɚɣɰɟɜɚ��Ⱥ�ɉ��Ʌɢɜɚɪɫɤɢɣ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��ɇ�ɋ��Ɂɚɣɰɟɜɚ��ɤ�ɦ�ɧ��Ⱥ�ɉ��Ʌɢɜɚɪɫɤɢɣ
Ɋɨɫɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɬɪɟɫɫɵ� ɫɩɨɫɨɛɧɵ� ɧɚɪɭɲɚɬɶ� ɩɫɢɯɨɜɟɝɟɬɚɬɢɜɧɵɟ� ɢ�
ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɟ� ɮɭɧɤɰɢɢ�� ɨɫɨɛɵɦ� ɢɫɩɵɬɚɧɢɹɦ� ɩɨɞɜɟɪɝɚɟɬɫɹ�
ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɚɹ� ɫɮɟɪɚ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ� ɜ� ɪɚɣɨɧɚɯ�
ɥɨɤɚɥɶɧɵɯ� ɜɨɨɪɭɠɟɧɧɵɯ� ɤɨɧɮɥɢɤɬɨɜ�� ɗɬɢɨɥɨɝɢɱɟɫɤɢɦ� ɮɚɤɬɨɪɨɦ�
ɩɫɢɯɨɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɭ� ɭɱɚɫɬɧɢɤɨɜ� ɜɨɣɧ� ɹɜɥɹɟɬɫɹ� ɛɨɟɜɨɣ�
ɫɬɪɟɫɫ��Ȼɨɟɜɨɣ� ɫɬɪɟɫɫ�ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɫɨɫɬɨɹɧɢɣ��
ɩɟɪɟɠɢɜɚɟɦɵɯ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɦɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɚɞɚɩɬɚɰɢɢ� ɤ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ� ɞɥɹ� ɢɯ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɢ� ɭɝɪɨɠɚɸɳɢɦ� ɢɯ�
ɠɢɡɧɟɧɧɨ�ɜɚɠɧɵɦ�ɰɟɧɧɨɫɬɹɦ�ɭɫɥɨɜɢɹɦ�ɛɨɟɜɨɣ�ɨɛɫɬɚɧɨɜɤɢ��ɇɟɫɦɨɬɪɹ�
ɧɚ� ɲɢɪɨɤɭɸ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� �ȺȽ���
ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɟ� ɚɫɩɟɤɬɵ� ɡɚɛɨɥɟɜɚɧɢɹ� ɤɨɦɛɚɬɚɧɬɨɜ� ɢɡɭɱɟɧɵ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɜɵɹɜɥɟɧɢɟ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ�
ɩɟɪɟɧɟɫɟɧɧɵɦ�ɛɨɟɜɵɦ�ɫɬɪɟɫɫɨɦ�ɢ�ɫɨɫɬɨɹɧɢɟɦ�ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɫɮɟɪɵ� ɭ� ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ� ɫ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɟɣ� �ȺȽ���
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɵ�����ɩɚɰɢɟɧɬɨɜ�ɫ�ȺȽ����ɹ�ɝɪɭɩɩɚ�±����
ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ��ɭ�ɤɨɬɨɪɵɯ�ȺȽ�ɜɩɟɪɜɵɟ�ɪɚɡɜɢɥɚɫɶ�ɜ�ɭɫɥɨɜɢɹɯ�ɛɨɟɜɵɯ�
ɞɟɣɫɬɜɢɣ����ɹ�ɝɪɭɩɩɚ�±�����ɜɨɟɧɧɨɫɥɭɠɚɳɢɯ�ɫ�ȺȽ��ɧɟ�ɩɪɢɧɢɦɚɜɲɢɯ�
ɭɱɚɫɬɢɹ� ɜ� ɛɨɟɜɵɯ� ɨɩɟɪɚɰɢɹɯ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�
ɫɬɚɬɭɫɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɨɩɪɨɫɧɢɤ� ɆɆɊ,�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɞɨ� ɧɚɡɧɚɱɟɧɢɹ�
ɥɟɱɟɧɢɹ�ɢɫɩɵɬɭɟɦɵɦ�ɛɵɥɚ�ɩɪɟɞɥɨɠɟɧɚ�ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɚɹ�ɚɧɤɟɬɚ��
ɜ� ɤɨɬɨɪɨɣ� ɭɞɟɥɹɥɨɫɶ� ɜɧɢɦɚɧɢɟ� ɫɥɟɞɭɸɳɢɦ� ɚɫɩɟɤɬɚɦ� ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ�� ɨɛɳɟɟ� ɛɥɚɝɨɩɨɥɭɱɢɟ�� ɮɢɡɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ�� ɫɟɤɫɭɚɥɶɧɚɹ�
ɫɮɟɪɚ�� ɫɨɰɢɚɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɢ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�� ɉɚɰɢɟɧɬɵ�
ɨɰɟɧɢɜɚɥɢ� ɩɪɟɞɥɨɠɟɧɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɩɨ� ��ɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ� �ɱɟɦ�
ɫɢɥɶɧɟɟ� ɜɵɪɚɠɟɧɨ� ɨɳɭɳɟɧɢɟ�� ɬɟɦ� ɜɵɲɟ� ɨɰɟɧɤɚ��� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ�
ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ�ɨɬɦɟɱɚɥɫɹ�ɩɨɞɴɟɦ�ɭɪɨɜɧɹ�ɧɚ�ɩɟɪɜɨɣ��ɬɪɟɬɶɟɣ��
ɞɟɜɹɬɨɣ�ɲɤɚɥɚɯ�� ɫɧɢɠɟɧɢɟ� ɧɚ� ɜɬɨɪɨɣ�� ɱɟɬɜɟɪɬɨɣ�� ɜɨɫɶɦɨɣ��ȼ� ɨɛɟɢɯ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ� ɩɨɞɴɟɦ� ɩɪɨɮɢɥɹ� ɧɚ� ɩɟɪɜɨɣ� ɲɤɚɥɟ� ɫɨɱɟɬɚɥɫɹ�
ɫ� ɩɨɞɴɟɦɨɦ� ɧɚ� ɬɪɟɬɶɟɣ�� ɚ� ɭɪɨɜɟɧɶ� ɩɪɨɮɢɥɹ� ɧɚ� ɜɬɨɪɨɣ� ɲɤɚɥɟ� ɛɵɥ�
ɧɢɠɟ�� ɱɟɦ� ɧɚ� ɩɟɪɜɨɣ� ɢ� ɬɪɟɬɶɟɣ�� Ɏɨɪɦɢɪɨɜɚɥɫɹ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɣ�
©ɤɨɧɜɟɪɫɢɨɧɧɵɣ�9ª�ɬɢɩ�±� ɬɢɩ�ɩɪɨɮɢɥɹ��ɯɚɪɚɤɬɟɪɧɵɣ�ɞɥɹ�ɛɨɥɶɧɵɯ��
ɢɦɟɸɳɢɯ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ɉɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ�
ɧɚ���ɲɤɚɥɟ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�©ɤɨɧɜɟɪɫɢɨɧɧɵɦ�
9ª�ɝɨɜɨɪɢɬ�ɨ�ɬɨɦ��ɱɬɨ�ɥɸɞɢ�ɷɬɨɝɨ�ɬɢɩɚ�ɫɱɢɬɚɸɬ�ɫɟɛɹ�ɫɨɦɚɬɢɱɟɫɤɢɦɢ�
ɛɨɥɶɧɵɦɢ�ɢ�ɨɬɪɢɰɚɬɟɥɶɧɨ�ɨɬɧɨɫɹɬɫɹ�ɤ�ɩɨɩɵɬɤɟ�ɬɪɚɤɬɨɜɚɬɶ�ɢɯ�ɠɚɥɨɛɵ�
ɤɚɤ�ɫɥɟɞɫɬɜɢɟ�ɫɢɬɭɚɰɢɨɧɧɵɯ�ɢ�ɷɦɨɰɢɨɧɚɥɶɧɵɯ�ɡɚɬɪɭɞɧɟɧɢɣ��Ⱥɧɚɥɢɡ�
ɞɚɧɧɵɯ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɜɵɹɜɢɥ�ɛɨɥɟɟ�ɜɵɫɨɤɢɟ�ɰɢɮɪɵ�ɫɭɛɴɟɤɬɢɜɧɵɯ�
ɨɰɟɧɨɤ� ɫɚɦɨɱɭɜɫɬɜɢɹ� ɜ� ɝɪɭɩɩɟ� ɭɱɚɫɬɧɢɤɨɜ� ɛɨɟɜɵɯ� ɞɟɣɫɬɜɢɣ��
ɇɚɢɛɨɥɟɟ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɪɚɡɥɢɱɢɹ� ɨɬɦɟɱɚɥɢɫɶ� ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� �ɩɨɜɵɲɟɧɧɨɟ�
ɱɭɜɫɬɜɨ�ɬɪɟɜɨɝɢ��ɞɟɩɪɟɫɫɢɜɧɨɫɬɶ��ɨɳɭɳɟɧɢɟ�ɩɨɬɟɪɢ�ɫɚɦɨɤɨɧɬɪɨɥɹ���
ɱɬɨ�ɩɨɞɬɜɟɪɞɢɥɨɫɶ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɨɩɪɨɫɧɢɤɚ�ɆɆɊ,��Ɍɚɤɢɟ�ɠɟ�ɪɚɡɥɢɱɢɹ�
ɨɬɦɟɱɚɥɢɫɶ� ɫɪɟɞɢ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ� ɮɢɡɢɱɟɫɤɨɟ�
ɫɨɫɬɨɹɧɢɟ�ɢ�ɫɨɰɢɚɥɶɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ��ɞɧɟɜɧɚɹ�ɫɨɧɥɢɜɨɫɬɶ��ɫɧɢɠɟɧɢɟ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� ɧɚɪɭɲɟɧɢɟ� ɫɧɚ��� ȼɵɜɨɞɵ�� ȼɨɟɧɧɨɫɥɭɠɚɳɢɟ��
ɩɪɢɧɢɦɚɜɲɢɟ� ɭɱɚɫɬɢɟ� ɜ� ɜɨɟɧɧɵɯ� ɞɟɣɫɬɜɢɹɯ�� ɫɭɛɴɟɤɬɢɜɧɨ� ɞɚɸɬ�
ɛɨɥɟɟ� ɧɢɡɤɭɸ� ɨɰɟɧɤɭ� ɫɜɨɟɦɭ� ɫɚɦɨɱɭɜɫɬɜɢɸ�� ɋɮɨɪɦɢɪɨɜɚɜɲɢɟɫɹ�
ɩɫɢɯɨɫɨɦɚɬɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ� ɹɜɥɹɸɬɫɹ� ɫɥɟɞɫɬɜɢɟɦ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɛɨɟɜɨɝɨ� ɫɬɪɟɫɫɚ�� ɱɬɨ� ɬɪɟɛɭɟɬ� ɫɩɟɰɢɮɢɱɟɫɤɨɣ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ�

ɤɨɪɪɟɤɰɢɢ� ɥɢɛɨ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɝɨ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�
ɞɥɹ� ɭɱɚɫɬɧɢɤɨɜ� ɛɨɟɜɵɯ� ɞɟɣɫɬɜɢɣ�� ɫɬɪɚɞɚɸɳɢɯ� ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�
ɛɨɥɟɡɧɶɸ�

)($785(6�2)�7+(�36<&+2(027,21$/�63+(5(�$7�
&20%$7$176
$�+��7VNK\D\DQ��1�6��=D\WVHYD��$�3��/LYDUVN\
6FLHQWL¿F� $GYLVRUV� ±� &DQG0HG6FL� 1�6�� =D\WVHYD�� &DQG0HG6FL� $�3��
/LYDUVN\
5RVWRY�6WDWH�0HGLFDO�8QLYHUVLW\��5RVWRY�RQ�'RQ��5XVVLD

,QWURGXFWLRQ�� 6WUHVVHV� DUH� FDSDEOH� WR� EUHDN� SV\FKRYHJHWDWLYH� DQG�
SV\FKRHPRWLRQDO�IXQFWLRQV��LV�VXEMHFWHG�WR�VSHFLDO�WHVWV�SV\FKRHPRWLRQDO�
VSKHUHV� RI� WKH� PLOLWDU\� SHUVRQQHO� LQ� GLVWULFWV� RI� ORFDO� DUPHG� FRQÀLFWV��
(WLRORJLFDO�IDFWRU�RI�SV\FKRVRPDWLF�SDWKRORJ\�DW�SDUWLFLSDQWV� WKH�VROGLHU�
LV�D�¿JKWLQJ�VWUHVV��7KH�¿JKWLQJ�VWUHVV�UHSUHVHQWV�VHW�RI�WKH�VWDWHV�HQGXUHG�
E\�WKH�PLOLWDU\�SHUVRQQHO�LQ�WKH�FRXUVH�RI�DGDSWDWLRQ�WR�DGYHUVH�IRU�WKHLU�
YLWDO� DFWLYLW\� DQG�PHQDFLQJ� WR� WKHLU� WR� WKH� YLWDO� YDOXHV� WR� FRQGLWLRQV� RI�
D� ¿JKWLQJ� VLWXDWLRQ�� 'HVSLWH� SUHYDOHQFH� RI� WKH� DUWHULDO� K\SHUWHQVLRQ�
�$+��� SV\FKRHPRWLRQDO� DVSHFWV� RI� D� GLVHDVH� RI� FRPEDWDQWV� DUH� VWXGLHG�
LQVXI¿FLHQWO\�� $LP�� ,QWHUUHODWLRQ� LGHQWL¿FDWLRQ� EHWZHHQ� WKH� WUDQVIHUUHG�
¿JKWLQJ� VWUHVV� DQG� D� FRQGLWLRQ� RI� WKH� SV\FKRHPRWLRQDO� VSKHUH� DW� WKH�
PLOLWDU\�SHUVRQQHO�ZLWK�$*��0DWHULDOV�DQG�PHWKRGV������SDWLHQWV�ZLWK�$*�
DUH� VXUYH\HG�� ,�±����VHUYLFHPHQ�SDUWLFLSDWHG� LQ�RSHUDWLRQV� �FRPEDWDQWV��
LQ� WKH� WHUULWRU\� RI� WKH� &KHFKHQ� 5HSXEOLF� �&5��� ,,� ±� ���� SDUWLFLSDWLRQV�
GLGQ¶W� DFFHSW�� )RU� DQ� DVVHVVPHQW� RI� WKH� SV\FKRHPRWLRQDO� VWDWXV�003,�
TXHVWLRQQDLUH�ZDV� XVHG�� %HVLGHV�� EHIRUH� WUHDWPHQW� E\� WKH� H[DPLQHH� WKH�
VWDQGDUGL]HG�TXHVWLRQQDLUH�LQ�ZKLFK�WKH�DWWHQWLRQ�WR�WKH�IROORZLQJ�DVSHFWV�
RI�TXDOLW\�RI�OLIH�ZDV�SDLG�ZDV�RIIHUHG��JHQHUDO�ZHOOEHLQJ��SK\VLFDO�VWDWH��
VH[� VSKHUH�� VRFLDO� DFWLYLW\� DQG�ZRUNLQJ� FDSDFLW\�� 3DWLHQWV� HVWLPDWHG� WKH�
RIIHUHG�SDUDPHWHUV�RQ���EDOO�VFDOH��WKH�IHHOLQJ�LV�PRUH�VWURQJO\�H[SUHVVHG��
WKH�DVVHVVPHQW�LV�KLJKHU���5HVXOWV��,Q�ERWK�JURXSV�RI�SDWLHQWV�OHYHO�OLIWLQJ�
RQ�WKH�¿UVW�� WKLUG��QLQWK�VFDOHV��GHSUHVVLRQ�RQ�WKH�VHFRQG�� WKH�IRXUWK�� WKH�
HLJKWK� EHFDPH�SHUFHSWLEOH�� ,Q� ERWK� VWXGLHG� JURXSV� SUR¿OH� OLIWLQJ� RQ� WKH�
¿UVW�VFDOH�ZDV�FRPELQHG�ZLWK�OLIWLQJ�RQ�WKH�WKLUG��DQG�SUR¿OH�OHYHO�RQ�WKH�
VHFRQG�VFDOH�ZDV�ORZHU��WKDQ�RQ�WKH�¿UVW�DQG�WKH�WKLUG��,W�ZDV�IRUPHG��VR�
FDOOHG��©FRQYHUVLRQ�9ª�±�SUR¿OH�W\SH��FKDUDFWHULVWLF�IRU�WKH�SDWLHQWV�KDYLQJ�
SV\FKRQHXURORJLFDO�GLVRUGHUV��/HYHO�ULVLQJ�RQ�WKH��WK�VFDOH�LQ�ERWK�JURXSV�
RI�SDWLHQWV� LQ�FRPELQDWLRQ�ZLWK�©FRQYHUVLRQª�VD\V�9�WKDW�SHRSOH�RI� WKLV�
W\SH�FRQVLGHU�WKHPVHOYHV�DV�VRPDWLF�SDWLHQWV�DQG�DUH�QHJDWLYH�WR�DWWHPSW�WR�
WUHDW�WKHLU�FRPSODLQWV��DV�D�UHVXOW�RI�VLWXDWLRQDO�DQG�HPRWLRQDO�GLI¿FXOWLHV��
$FFRUGLQJ�WR�WKH�TXHVWLRQQDLUH�KLJKHU�GLJLWV�RI�YDOXH�MXGJPHQW�RI�KHDOWK�DUH�
QRWHG�LQ�JURXS�RI�SDUWLFLSDQWV�RI�RSHUDWLRQV��7KH�PRVW�HVVHQWLDO�GLIIHUHQFHV�
EHFDPH� SHUFHSWLEOH� RQ� WKH� LQGLFDWRUV� FKDUDFWHUL]LQJ� D� SV\FKRHPRWLRQDO�
VWDWH��DQ�DODUP�LQFUHDVHG�IHHOLQJ��D�GHSUHVVLYQRVW��IHHOLQJ�RI�ORVV�RI�VHOI�
FKHFNLQJ��WKDW�ZDV�FRQ¿UPHG�E\�UHVXOWV�RI�D�TXHVWLRQQDLUH�RI�003,��7KH�
VDPH� GLIIHUHQFHV� EHFDPH� SHUFHSWLEOH� DPRQJ� LQGLFDWRUV� FKDUDFWHUL]LQJ�
D� SK\VLFDO� VWDWH� DQG� VRFLDO� DFWLYLW\� �D� GD\� VOHHSLQHVV��ZRUNLQJ� FDSDFLW\�
GHSUHVVLRQ��GUHDP�GLVWXUEDQFH���&RQFOXVLRQ��7KH�PLOLWDU\�SHUVRQQHO�ZKR�
ZDV� WDNLQJ� SDUW� LQ�PLOLWDU\� RSHUDWLRQV� VXEMHFWLYHO\� JLYHV� ORZHU�PDUN� WR�
WKH� KHDOWK�� 7KH� FUHDWHG� SV\FKRVRPDWLF� GLVRUGHUV� DUH� D� FRQVHTXHQFH�
RI� LQÀXHQFH� RI� D� ¿JKWLQJ� VWUHVV� WKDW� GHPDQGV� VSHFL¿F� SV\FKRORJLFDO�
FRUUHFWLRQ�RU�ORQJHU�UHKDELOLWDWLRQDO�SHULRG�IRU�SDWLHQWV�ZLWK�DQ�LGLRSDWKLF�
K\SHUWHQVLD�±�SDUWLFLSDQWV�RI�RSHUDWLRQV�

ȾɅɂɌȿɅɖɇɈȿ�ɉɈȾɄɈɀɇɈȿ�ɆɈɇɂɌɈɊɂɊɈȼȺɇɂȿ�
ɗɄȽ�ɄȺɄ�ɆȿɌɈȾ�ɈȻɔȿɄɌɂȼɇɈȽɈ�ɄɈɇɌɊɈɅə�ɁȺ�
ɉȺɐɂȿɇɌȺɆɂ�ɋ�ɎɂȻɊɂɅɅəɐɂȿɃ�ɉɊȿȾɋȿɊȾɂɃ
Ⱥ�ə��Ɍɨɪɨɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱥ�ɇ��Ɍɭɪɨɜ
ɇɨɜɨɫɢɛɢɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɇɨɜɨɫɢɛɢɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɏɢɛɪɢɥɥɹɰɢɹ� ɩɪɟɞɫɟɪɞɢɣ� �Ɏɉ�� ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ� ɚɪɢɬɦɢɟɣ� ±� ɨɬ� �����
ɞɨ� ��� ɫɪɟɞɢ� ɩɨɩɭɥɹɰɢɢ� ɜ� ɰɟɥɨɦ�� ɇɚɥɢɱɢɟ� Ɏɉ� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�ɜ�ɞɜɚ�ɪɚɡɚ�ɭɜɟɥɢɱɢɜɚɟɬ�ɫɦɟɪɬɧɨɫɬɶ��ɱɚɳɟ�ɜɫɟɝɨ�ɡɚ�ɫɱɟɬ�
ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɫɟɪɞɟɱɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ɑɚɫɬɨɬɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢɧɫɭɥɶɬɨɜ��ɨɛɭɫɥɨɜɥɟɧɧɵɯ�
ɮɢɛɪɢɥɥɹɰɢɟɣ�ɩɪɟɞɫɟɪɞɢɣ��ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ������ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ�
ɞɨ�������ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɞɨɫɬɨɜɟɪɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɢ�ɱɚɫɬɨɬɵ�ɩɚɪɨɤɫɢɡɦɨɜ�Ɏɉ��ɢɯ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ��ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɚ�
ɫɭɛɴɟɤɬɢɜɧɨɝɨ�ɨɳɭɳɟɧɢɹ�ɚɪɢɬɦɢɢ�ɹɜɥɹɟɬɫɹ�ɨɩɪɟɞɟɥɹɸɳɢɦ�ɮɚɤɬɨɪɨɦ�
ɜ�ɜɵɛɨɪɟ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�ɜɨɡɦɨɠɧɨɫɬɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɞɥɢɬɟɥɶɧɨɝɨ� ɩɨɞɤɨɠɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɞɥɹ�
ɧɚɛɥɸɞɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɮɢɛɪɢɥɥɹɰɢɟɣ� ɩɪɟɞɫɟɪɞɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
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ɦɟɬɨɞɵ��ȼɫɟɝɨ�ɛɵɥɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɩɚɰɢɟɧɬɚ�ɫ�Ɏɉ�ɢ�ɭɫɬɚɧɨɜɥɟɧɧɵɦ�
ɚɩɩɚɪɚɬɨɦ� ɞɥɢɬɟɥɶɧɨɝɨ� ɩɨɞɤɨɠɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� �ȾɉɆ�� ɗɄȽ��
Ⱥɪɢɬɦɢɱɟɫɤɢɣ�ɫɬɚɬɭɫ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥɫɹ�ɧɚ�ɨɫɧɨɜɟ�ɫɭɛɴɟɤɬɢɜɧɵɯ�
ɫɢɦɩɬɨɦɨɜ�ɩɚɰɢɟɧɬɚ��ɗɄȽ�ɜ�ɞɢɧɚɦɢɤɟ�� ɫɭɬɨɱɧɨɝɨ�ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ�
ɗɄȽ�ɢ�ɚɧɚɥɢɡɚ�ɞɚɧɧɵɯ�ɫ�ɚɩɩɚɪɚɬɚ�ȾɉɆ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥ� ��������� ɝɨɞɚ�� ɥɢɰ� ɦɨɥɨɠɟ� ��� ɥɟɬ� ɧɟ� ɛɵɥɨ��
Ɇɭɠɱɢɧ� ɛɵɥɨ� ���� �Q ����� ɠɟɧɳɢɧ� ���� �Q ����� ɍ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ� ɮɢɛɪɢɥɥɹɰɢɹ� ɩɪɟɞɫɟɪɞɢɣ�� ɤɪɨɦɟ� ɷɬɨɝɨ�� ɚɩɩɚɪɚɬ�
ɬɚɤɠɟ� ɮɢɤɫɢɪɨɜɚɥ� ɷɩɢɡɨɞɵ� ɫɭɩɪɚɜɟɧɬɪɢɤɭɥɹɪɧɨɣ� ɬɚɯɢɤɚɪɞɢɢ��
ɠɟɥɭɞɨɱɤɨɜɨɣ� ɬɚɯɢɤɚɪɞɢɢ�� ɛɵɫɬɪɨɣ� ɠɟɥɭɞɨɱɤɨɜɨɣ� ɬɚɯɢɤɚɪɞɢɢ��
ɛɪɚɞɢɤɚɪɞɢɢ�ɢ�ɚɫɢɫɬɨɥɢɢ��Ⱥɧɚɥɢɡ�ɞɚɧɧɵɯ�ȾɉɆ�ɩɨɤɚɡɚɥ��ɱɬɨ��������
�Q ���� ɩɚɰɢɟɧɬɨɜ� ɫ� Ɏɉ� ɩɚɪɨɤɫɢɡɦɨɜ� ɫɭɛɴɟɤɬɢɜɧɨ� ɧɟ� ɨɳɭɳɚɥɢ��
ɨɧɢ� ɛɵɥɢ� ɡɚɮɢɤɫɢɪɨɜɚɧɵ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɜ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ�
ɪɟɠɢɦɟ�� ɍ� ɱɚɫɬɢ� ɩɚɰɢɟɧɬɨɜ� �������� Q ��� ɩɨɥɧɨɫɬɶɸ� ɨɬɫɭɬɫɬɜɭɟɬ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɤɨ� ɜɫɟɦ� ɩɚɪɨɤɫɢɡɦɚɦ� Ɏɉ�� ɉɪɢ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�
ɚɤɬɢɜɚɰɢɢ� ɚɩɩɚɪɚɬɚ� ɩɚɰɢɟɧɬɨɦ� ɜɨ� ɜɪɟɦɹ� ɨɳɭɳɟɧɢɹ� ɩɪɢɫɬɭɩɨɜ�
ɚɪɢɬɦɢɢ�ɜɵɹɜɥɟɧɨ�ɡɧɚɱɢɬɟɥɶɧɨɟ���������Q ����ɤɨɥɢɱɟɫɬɜɨ�ɷɩɢɡɨɞɨɜ�
ɩɪɚɜɢɥɶɧɨɝɨ� ɫɢɧɭɫɨɜɨɝɨ� ɪɢɬɦɚ�� ɥɨɠɧɨɨɰɟɧɢɜɚɟɦɵɟ� ɩɚɰɢɟɧɬɨɦ�
ɤɚɤ� ɚɪɢɬɦɢɹ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɦɟɬɨɞɨɜ� Ɏɉ� ɛɵɥɚ�
ɡɚɮɢɤɫɢɪɨɜɚɧɚ� ɧɚ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɟ� ±� ɜ� ���� ɫɥɭɱɚɟɜ�� ɩɪɢ�
ɫɭɬɨɱɧɨɣ�ɡɚɩɢɫɢ�ɗɄȽ�±�ɜ�����ɫɥɭɱɚɟɜ��ɩɪɢ�ȾɉɆ�±�ɜ������ȼɵɜɨɞɵ��
Ⱦɥɢɬɟɥɶɧɨɟ�ɩɨɞɤɨɠɧɨɟ�ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɟ�ɗɄȽ�ɩɨɡɜɨɥɹɟɬ�ɨɛɴɟɤɬɢɜɧɨ�
ɨɰɟɧɢɬɶ�ɚɪɢɬɦɢɱɟɫɤɢɣ�ɫɬɚɬɭɫ�ɩɚɰɢɟɧɬɚ�ɫ�ɮɢɛɪɢɥɥɹɰɢɟɣ�ɩɪɟɞɫɟɪɞɢɣ��
ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɟɟ� ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɜ�
ɜɵɹɜɥɟɧɢɢ�ɚɪɢɬɦɢɱɟɫɤɢɯ�ɫɨɛɵɬɢɣ�ɛɨɥɟɟ�ɱɟɦ�ɜ���ɪɚɡɚ�
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,QWURGXFWLRQ�� $WULDO� ¿EULOODWLRQ� �$)�� LV� WKH� PRVW� FRPPRQ� FDUGLDF�
DUUK\WKPLDV� LQ� FOLQLFDO� SUDFWLFH�� IURP� ����� WR� ��� RI� WKH� SRSXODWLRQ�
LQ� JHQHUDO�� $)� DSSUR[LPDWHO\� WZLFH� LQFUHDVHV� PRUWDOLW\� RIWHQ� GXH� WR�
WKURPERHPEROLF�GLVRUGHUV�DQG�SURJUHVVLRQ�RI�KHDUW�IDLOXUH��7KH�LQFLGHQFH�
RI�VWURNH�GXH�WR�DWULDO�¿EULOODWLRQ�LQFUHDVHV�IURP������DW�WKH�DJH�RI���±���
\HDUV�WR�������DW�WKH�DJH�RI���±���\HDUV��'HWHUPLQLQJ�RI�DFFXUDWH�FRXQW�
DQG� IUHTXHQF\� RI� SDUR[\VPV� RI� $)�� WKHLU� GXUDWLRQ�� WKH� GLIIHUHQWLDWLRQ�
RI� VXEMHFWLYH� H[SHULHQFH� RI� DUUK\WKPLD� DUH� WKH� GHWHUPLQLQJ� IDFWRU� LQ�
WKHUDSHXWLF�DSSURDFK�FKRRVLQJ��$LP��7KLV�UHVHDUFK�SXUSRVHV�WR�HYDOXDWH�WKH�
SRVVLELOLW\�RI�XVLQJ�ORQJ�WHUP�VXEFXWDQHRXV�(&*�PRQLWRULQJ�RI�SDWLHQWV�
ZLWK�DWULDO�¿EULOODWLRQ��0DWHULDOV�DQG�PHWKRGV��:H�H[DPLQHG����SDWLHQWV�
GLDJQRVHG�ZLWK�$)�DQG�ZLWK�¿[HG�DSSDUDWXV�RI� ORQJ�WHUP�VXEFXWDQHRXV�
(&*� PRQLWRULQJ�� $UUK\WKPLF� VWDWXV� RI� WKH� SDWLHQWV� ZDV� EDVHG� RQ� WKH�
SDWLHQW¶V�VXEMHFWLYH�V\PSWRPV��RYHU�WLPH�(&*��GDLO\�(&*�PRQLWRULQJ�DQG�
DQDO\VLV�RI�GDWD�IURP�WKH�XQLW�3'0�DSSDUDWXV�RI�ORQJ�WHUP�VXEFXWDQHRXV�
(&*�PRQLWRULQJ�� 5HVXOWV��$YHUDJH� DJH� RI� SDWLHQWV�ZDV� ��������� \HDUV��
SHUVRQV� XQGHU� ��� \HDUV� RI� DJH� ZHUH� QRW� H[DPLQHG�� 3HUFHQWDJHV� DUH� DV�
IROORZV�� PHQ� ±� ���� �Q ����� ZRPHQ� ±� ���� �Q �����$OO� SDWLHQWV� ZHUH�
UHJLVWHUHG� ZLWK� DWULDO� ¿EULOODWLRQ�� EHVLGHV� WKH� DSSDUDWXV� UHFRUGHG� WKH�
HSLVRGHV� RI� VXSUDYHQWULFXODU� WDFK\FDUGLD�� YHQWULFXODU� WDFK\FDUGLD�� IDVW�
YHQWULFXODU� WDFK\FDUGLD�� EUDG\FDUGLD� DQG� DV\VWROH�� $QDO\VLV� RI� ORQJ�
WHUP�VXEFXWDQHRXV�(&*�PRQLWRULQJ�GDWD�VKRZHG�WKDW���������Q ����RI�
SDWLHQWV�ZLWK�$)�VXEMHFWLYHO\�GLG�QRW�IHOW�SDUR[\VPV��WKH\�ZHUH�UHFRUGHG�
RQO\�LQ�WKH�DXWRPDWLF�PRGH��6RPH�SDWLHQWV���������Q ���KDG�QR�VHQVLWLYLW\�
WR�DOO�SDUR[\VPV�RI�$)��:KHQ�SDWLHQWV�DFWLYDWHG�DSSDUDWXV�E\�WKHPVHOYHV�
GXULQJ� WKHLU� IHHOLQJV� RI�$)� SDUR[\VPV�� WKHUH� ZHUH� UHYHDOHG� VLJQL¿FDQW�
��������Q ����QXPEHU�RI�UHJXODU�VLQXV�UK\WKP�HSLVRGHV�ZKLFK�ZHUH�PL[HG�
XS�E\�SDWLHQW�DV�DUUK\WKPLD�8VLQJ�YDULRXV�PHWKRGV�$)�ZDV�UHFRUGHG�ZLWK�
HOHFWURFDUGLRJUDP�±�LQ�����RI�FDVHV��ZLWK�D�GDLO\�(&*�±�����FDVHV��ZLWK�
ORQJ�WHUP�VXEFXWDQHRXV�(&*�PRQLWRULQJ�±������&RQFOXVLRQ��/RQJ�WHUP�
VXEFXWDQHRXV�(&*�PRQLWRULQJ�DOORZV�WR�HVWLPDWH�WKH�DUUK\WKPLF�VWDWXV�RI�
SDWLHQWV�ZLWK�DWULDO�¿EULOODWLRQ��DQG�LV�D�PRUH�HI¿FLHQW�WKDQ�VWDQGDUG�VXUYH\�
PHWKRGV�LQ�WKH�GHWHFWLRQ�RI�DUUK\WKPLF�HYHQWV�LQ�PRUH�WKDQ���WLPHV�

ɄɍɊȿɇɂȿ�±�ɉɊȿȾɂɄɌɈɊ�ɄɈɆɈɊȻɂȾɇɈɋɌɂ�ȼ�
ɇȿɈɌɅɈɀɇɈɃ�ɄȺɊȾɂɈɅɈȽɂɂ
Ⱦ�ɂ��Ⱥɯɦɟɬɲɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɇ��ɋɚɩɨɠɧɢɤɨɜ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɭɪɟɧɢɟ� ±� ɨɞɢɧ� ɢɡ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɢ� ɩɨɪɚɠɟɧɢɹ�

ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɟɧɢɟ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɬɚɛɚɤɨɤɭɪɟɧɢɹ� ɧɚ� ɫɨɱɟɬɚɧɢɟ� ɩɚɬɨɥɨɝɢɢ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɠɟɥɭɞɤɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɜɤɥɸɱɢɥɢ� ���� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɫɬɪɵɦ� ɤɨɪɨɧɚɪɧɵɦ� ɫɢɧɞɪɨɦɨɦ�� Ʉ�
ɱɢɫɥɭ� ɤɭɪɢɥɶɳɢɤɨɜ� ɦɵ� ɨɬɧɟɫɥɢ� ���� ɩɚɰɢɟɧɬɨɜ�� ɜɵɤɭɪɢɜɚɸɳɢɯ�
��±��� ɫɢɝɚɪɟɬ� ɜ� ɫɭɬɤɢ�� Ƚɪɭɩɩɚ� ɫɪɚɜɧɟɧɢɹ� ɛɵɥɚ� ɩɪɟɞɫɬɚɜɥɟɧɚ�
���� ɧɟɤɭɪɹɳɢɦɢ� ɩɚɰɢɟɧɬɚɦɢ�� ɉɨ� ɞɚɧɧɵɦ� ɤɨɪɨɧɚɪɨɚɧɝɢɨɝɪɚɮɢɢ�
ɨɩɪɟɞɟɥɹɥɫɹ� ɦɭɥɶɬɢɮɨɤɚɥɶɧɵɣ� ɫɬɟɧɨɡ� ɢɥɢ� ɫɬɟɧɨɡ� �±�� ɤɨɪɨɧɚɪɧɵɯ�
ɚɪɬɟɪɢɣ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɫɥɢɡɢɫɬɨɣ� ɠɟɥɭɞɤɚ� ɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ�ɩɪɨɜɨɞɢɥɢɫɶ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɫɨɫɬɚɜɥɹɥ������ɝɨɞɚ��ɛɨɥɶɧɵɯ�ɫɬɚɪɲɟ����ɥɟɬ�
ɛɵɥɨ�����ȼ�ɝɪɭɩɩɟ�ɧɟɤɭɪɹɳɢɯ�ɩɚɰɢɟɧɬɨɜ�ɜɨɡɪɚɫɬ�ɫɨɫɬɚɜɥɹɥ�ɜ�ɫɪɟɞɧɟɦ�
����� ɝɨɞɚ�� ɉɪɢɧɢɦɚɥɢ� ȺɋɄ� ɜ� ɞɨɡɟ� ��±���� ɦɝ�ɫɭɬ� ���� ɧɟɤɭɪɹɳɢɯ��
ȼ� ɝɪɭɩɩɟ� ɤɭɪɢɥɶɳɢɤɨɜ� ���� ɩɪɢɧɢɦɚɥɢ� ȺɋɄ�� ɇɚɥɢɱɢɟ� ɹɡɜɟɧɧɨɣ�
ɛɨɥɟɡɧɢ� ɜ� ɚɧɚɦɧɟɡɟ� ɜɵɹɜɥɟɧɨ� ɭ� ���� ɤɭɪɹɳɢɯ� ɛɨɥɶɧɵɯ�� ɜ� ɝɪɭɩɩɟ�
ɫɪɚɜɧɟɧɢɹ� ±� ɭ� ����ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɩɨɪɚɠɟɧɢɹ� ɠɟɥɭɞɤɚ� ɢ�ɢɥɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ� ɜɵɹɜɥɟɧɵ� ɭ� ���� ɛɨɥɶɧɵɯ�� ɜ� ɝɪɭɩɩɟ� ɧɟɤɭɪɹɳɢɯ� ɩɚɰɢɟɧɬɨɜ� ±�
ɭ� �����ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɭ� ɤɭɪɹɳɢɯ� ɫ� ɨɫɬɪɵɦ� ɤɨɪɨɧɚɪɧɵɦ� ɫɢɧɞɪɨɦɨɦ�
ɩɨɹɜɥɟɧɢɟ� ɝɚɫɬɪɨɞɭɨɞɟɧɨɩɚɬɢɣ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɱɚɳɟ�� ɱɟɦ� ɭ�
ɧɟɤɭɪɹɳɢɯ��ɉɪɢ�ɥɚɛɨɪɚɬɨɪɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɤɨɚɝɭɥɨɩɚɬɢɢ�ɩɨɹɜɢɥɢɫɶ�
ɭ�����ɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ��ɜ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�±�ɭ�����Ɇɧɨɝɨɫɨɫɭɞɢɫɬɨɟ�
ɫɬɟɧɨɡɢɪɨɜɚɧɢɟ� ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ� ɜɵɹɜɥɟɧɨ� ɭ� ���� ɱɟɥɨɜɟɤ�
ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ±� ɭ� ��� ɱɟɥɨɜɟɤ�� ȼɵɜɨɞɵ��
Ʉɭɪɟɧɢɟ� ɹɜɥɹɟɬɫɹ� ɧɟɡɚɜɢɫɢɦɵɦ� ɮɚɤɬɨɪɨɦ� ɪɢɫɤɚ� ɫɨɱɟɬɚɧɢɹ� ɨɫɬɪɨɝɨ�
ɤɨɪɨɧɚɪɧɨɝɨ�ɫɢɧɞɪɨɦɚ�ɫ�ɷɪɨɡɢɜɧɨ�ɹɡɜɟɧɧɵɦɢ�ɩɨɪɚɠɟɧɢɹɦɢ�ɠɟɥɭɞɤɚ�
ɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� ɇɟɤɭɪɹɳɢɟ� ɩɚɰɢɟɧɬɵ� ɫ� ɨɫɬɪɵɦ�
ɤɨɪɨɧɚɪɧɵɦ�ɫɢɧɞɪɨɦɨɦ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ�����ɝɨɞɚ�ɫɬɚɪɲɟ�ɤɭɪɢɥɶɳɢɤɨɜ��
Ʉɨɥɢɱɟɫɬɜɨ� ɫɥɭɱɚɟɜ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ� ɭ� ɤɭɪɹɳɢɯ� ɫ� ɨɫɬɪɵɦ�
ɤɨɪɨɧɚɪɧɵɦ�ɫɢɧɞɪɨɦɨɦ�ɜɨɡɪɚɫɬɚɟɬ�ɜ�����ɪɚɡɚ��Ɉɫɬɪɵɣ�ɤɨɪɨɧɚɪɧɵɣ�ɭ�
ɤɭɪɹɳɢɯ�ɛɨɥɶɧɵɯ�ɱɚɳɟ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɤɨɚɝɭɥɨɩɚɬɢɹɦɢ�
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'�,��$NKPHWVKLQD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��$�1��6DSR]KQLNRY
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ��6PRNLQJ�LV�RQH�RI�WKH�PDMRU�ULVN�IDFWRUV�ZKLFK�OHDG�WR�FDUGLR�
YDVFXODU� DQG� JDVWURLQWHVWLQDO� WUDFW� GLVHDVHV�� $LP�� 7R� VWXG\� WKH� LPSDFW�
RI� VPRNLQJ� RQ� FRPELQHG�&96� DQG� VWRPDFK� SDWKRORJLHV��0DWHULDOV� DQG�
PHWKRGV��7KH�UHVHDUFK�FRYHUHG�����SDWLHQWV�ZLWK�DFXWH�FRURQDU\�V\QGURPH�
�$&6���:H�UHIHUUHG�WR�VPRNHUV�����SDWLHQWV�ZKR�UHJXODUO\�DQG�OHQJWKLO\�
VPRNHG���±���FLJDUHWWHV�D�GD\��7KH�FRPSDULVRQ�JURXS�FRQVLVWHG�RI�����
QRQVPRNLQJ�SDWLHQWV��&RURQDU\�DQJLRJUDSK\�LGHQWL¿HG�PXOWLIRFDO�VWHQRVLV�
RU� VWHQRVLV� RI� �±�� FRURQDU\� DUWHULHV�� 7KH� H[DPLQDWLRQ� RI� JDVWULF� DQG�
GXRGHQXP�PXFRVD� ZDV� FRQGXFWHG� E\� HQGRVFRS\�� 5HVXOWV�� 7KH� DYHUDJH�
DJH�RI�WKH�PDLQ�JURXS�ZDV������\HDUV�ROG��7KHUH�ZHUH����SDWLHQWV�LQ�WKH�
JURXS�PRUH����\HDUV�ROG��7KH�QRQVPRNHUV�JURXS�FRQVLVWHG�RI�SDWLHQWV�RI�
�����\HDUV�ROG������QRQVPRNLQJ�SDWLHQWV�DGPLQLVWHUHG�$6$�LQ�D�GRVH�RI�
��±����PJ�D�GD\������VPRNLQJ�SDWLHQWV�DGPLQLVWHUHG�$6$������VPRNLQJ�
SDWLHQWV�H[SHULHQFHG�XOFHU�GLVHDVH�LQ�WKH�DQDPQHVLV�DQG�WKH�DPRXQW�LQ�WKH�
FRPSDULVRQ�JURXS�ZDV����SDWLHQWV��7KH�HQGRVFRS\�VKRZHG�����SDWLHQWV�LQ�
WKH�PDLQ�JURXS�KDYLQJ�VWRPDFK�DQG�GXRGHQXP�DIIHFWLRQ��7KH�QXPEHU�LQ�WKH�
QRQVPRNLQJ�JURXS�ZDV������6WDWLVWLFDOO\�VPRNHUV�ZLWK�$&6�H[SHULHQFHG�
JDVWURGXRGHQXPSDWKLHV�PRUH� IUHTXHQWO\� WKDQ�QRQVPRNHUV��7KH� ODE� WHVWV�
VKRZHG�FRDJXORSDWKLHV�ZLWK�����VPRNHUV��7KH�FRQWUROOLQJ�JURXS�LGHQWL¿HG�
���VXFK�SDWLHQWV��0XOWLYDVFXODU�VWHQRVLV�RI�FRURQDU\�DUWHULHV�ZDV�UHJLVWHUHG�
ZLWK�����SDWLHQWV�RI�WKH�PDLQ�JURXS�ZKLOH�WKH�FRPSDULVRQ�JURXS�KDG����
FDVHV��&RQFOXVLRQ�� 6PRNLQJ� SURYHV� WR� EH� DQ� LQGHSHQGHQW� ULVN� IDFWRU� RI�
FRPELQHG� DFXWH� FRURQDU\� V\QGURPH� DQG� HURVLYH� ±� XOFHU� DIIHFWLRQ� RI�
WKH� VWRPDFK� DQG� GXRGHQXP��1RQVPRNHUV�ZLWK�$&6� DUH� RQ� DYHUDJH� ����
\HDUV�ROGHU� WKDQ�VPRNHUV�DUH��:H�VDZ�DQ� LQFUHDVH�E\����� WLPHV� LQ�FDVHV�
RI�XOFHU�GLVHDVH�RI�GXRGHQXP�RU�DQG�VWRPDFK�DPRQJ�VPRNHUV�ZLWK�$&6��
&RDJXORSDWKLHV�DFFRPSDQ\�VPRNHUV�ZLWK�$&6�PRUH�IUHTXHQWO\�

ɂɁɍɑȿɇɂȿ�ɈɋɈȻȿɇɇɈɋɌȿɃ�ɉɋɂɏɈɗɆɈɐɂɈɇȺɅɖɇɈȽɈ�
ɋɌȺɌɍɋȺ�ɉȺɐɂȿɇɌɈȼ�ɘɇɈɒȿɋɄɈȽɈ�ɂ�ɆɈɅɈȾɈȽɈ�
ȼɈɁɊȺɋɌȺ�ɋ�ȼɊɈɀȾȿɇɇɕɆ�ɉɈɊɈɄɈɆ�ɋȿɊȾɐȺ
Ʉ�ȼ��Ȼɟɥɨɦɟɪɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ȼ��ɇɚɝɨɪɧɚɹ
Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ɇ��Ƚɨɪɶɤɨɝɨ��
Ⱦɨɧɟɰɤ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɬɟɦɵ� ɨɛɭɫɥɨɜɥɟɧɚ� ɜɵɫɨɤɨɣ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ� ɜɪɨɠɞɟɧɧɵɯ� ɩɨɪɨɤɨɜ� ɫɟɪɞɰɚ� �ȼɉɋ�� ±� ����
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ɫɥɭɱɚɹ� ɧɚ� ����� ɠɢɜɨɪɨɠɞɟɧɧɵɯ� ɞɟɬɟɣ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ��
ɛɥɚɝɨɞɚɪɹ� ɩɪɨɝɪɟɫɫɢɜɧɨɦɭ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɧɟɨɧɚɬɨɥɨɝɢɱɟɫɤɨɣ�
ɢ� ɩɟɞɢɚɬɪɢɱɟɫɤɨɣ� ɫɥɭɠɛ�� ɨɩɬɢɦɢɡɚɰɢɢ� ɤɚɪɞɢɨɯɢɪɭɪɝɢɱɟɫɤɢɯ�
ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ��ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɫɢɥɚɫɶ�ɜɵɠɢɜɚɟɦɨɫɬɶ�ɩɚɰɢɟɧɬɨɜ�
ɫ� ȼɉɋ�� Ɍɚɤ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɨ� ���ɥɟɬɧɟɝɨ� ɜɨɡɪɚɫɬɚ� ɞɨɠɢɜɚɸɬ�
���� ɩɚɰɢɟɧɬɨɜ�� ɫ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ� ɭɜɟɥɢɱɟɧɢɹ� ɷɬɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ��
ɋɮɨɪɦɢɪɨɜɚɥɚɫɶ� ɧɨɜɚɹ� ɫɭɛɩɨɩɭɥɹɰɢɹ� ɩɚɰɢɟɧɬɨɜ� ±� ɜɡɪɨɫɥɵɟ� ɢɥɢ��
ɞɨɫɥɨɜɧɨ��©ɜɵɪɨɫɲɢɟ�ɫ�ȼɉɋª��©JURZQ�XSV�ZLWK�FRQJHQLWDO�KHDUW�GLVHDVH�
�*8&+�ª��ɋɨɝɥɚɫɧɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ�ɞɚɧɧɵɦ��ɩɚɰɢɟɧɬɵ� ɫ�ȼɉɋ�ɱɚɳɟ��
ɱɟɦ� ɡɞɨɪɨɜɵɟ� ɫɜɟɪɫɬɧɢɤɢ�� ɢɦɟɸɬ� ɧɚɪɭɲɟɧɢɹ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�
ɫɬɚɬɭɫɚ��ɇɚɢɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɵɟ�ɤɥɢɧɢɱɟɫɤɢɟ�ɩɪɨɹɜɥɟɧɢɹ�ɧɚɛɥɸɞɚɸɬɫɹ�
ɜ�ɩɨɞɪɨɫɬɤɨɜɨɦ�ɢ�ɦɨɥɨɞɨɦ�ɜɨɡɪɚɫɬɟ��ɜ�ɩɟɪɢɨɞ�ɚɤɬɢɜɧɨɣ�ɫɨɰɢɚɥɢɡɚɰɢɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�
ɫɬɚɬɭɫɚ� ɩɚɰɢɟɧɬɨɜ� ɸɧɨɲɟɫɤɨɝɨ� ɢ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ� ȼɉɋ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɴɟɤɬ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±����ɫɬɭɞɟɧɬɚ�ɨɛɨɟɝɨ�ɩɨɥɚ�
ɢɡ� ɜɵɫɲɢɯ� ɢ� ɫɪɟɞɧɢɯ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɭɱɟɛɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ��
Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬ� ɫ�ȼɉɋ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±�
����������� ɝɨɞɚ�� ��� ��������ɠɟɧɳɢɧ�ɢ���� �������� �ɦɭɠɱɢɧ��ɂɡ�ɧɢɯ�
��� �������� ɩɚɰɢɟɧɬɨɜ� ɩɟɪɟɧɟɫɥɢ� ɯɢɪɭɪɝɢɱɟɫɤɭɸ� ɤɨɪɪɟɤɰɢɸ� ȼɉɋ�
ɜ� ɞɟɬɫɤɨɦ� ɜɨɡɪɚɫɬɟ�� ��� �������� ɱɟɥɨɜɟɤ� ±� ɧɟ� ɢɦɟɥɢ� ɩɨɤɚɡɚɧɢɣ� ɤ�
ɨɩɟɪɚɬɢɜɧɨɦɭ�ɥɟɱɟɧɢɸ��Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ����ɡɞɨɪɨɜɵɯ�
ɫɜɟɪɫɬɧɢɤɚ�������������ɠɟɧɳɢɧ�ɢ������������ɦɭɠɱɢɧ��ɂɫɩɨɥɶɡɨɜɚɥɢ�
ɨɛɳɟɤɥɢɧɢɱɟɫɤɢɟ� ɢ� ɩɫɢɯɨɦɟɬɪɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ���
�������� ɩɚɰɢɟɧɬɨɜ� ɫ� ȼɉɋ� ɜɵɹɜɥɟɧ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɥɢɱɧɨɫɬɧɨɣ�
ɬɪɟɜɨɠɧɨɫɬɢ�� ɱɬɨ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ�� ɱɟɦ� ɭ� ɫɬɭɞɟɧɬɨɜ� ɝɪɭɩɩɵ�
ɤɨɧɬɪɨɥɹ� ±� �� �������� ɱɟɥɨɜɟɤ�� S������� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɰɜɟɬɨɜɨɝɨ�
ɬɟɫɬɚ� Ʌɸɲɟɪɚ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɩɚɰɢɟɧɬɵ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�
ɢɦɟɥɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɟ�ɡɧɚɱɟɧɢɹ�ɝɟɬɟɪɨɧɨɦɧɨɫɬɢ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨ� ɩɚɫɫɢɜɧɨɫɬɢ�� ɫɤɥɨɧɧɨɫɬɢ� ɤ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɤɪɭɠɚɸɳɢɯ� ±�
��� �������� ɢ� �� �������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɪ������� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ȼɉɋ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ�� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�� ɨɬɦɟɱɚɥɢ�
ɤɨɧɰɟɧɬɪɢɱɧɨɫɬɶ� �ɢɧɬɪɨɜɟɪɬɢɪɨɜɚɧɧɨɫɬɶ�� ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶ� ɧɚ�
ɫɜɨɢɯ� ɜɧɭɬɪɟɧɧɢɯ� ɩɪɨɛɥɟɦɚɯ�� ±� ��� �������� ɢ� �� �������� ɱɟɥɨɜɟɤ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɪ������� ɍ� ��� �������� ɫɬɭɞɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ� ɧɢɡɤɢɣ� ɭɪɨɜɟɧɶ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� ɱɬɨ� ɛɵɥɨ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨ�ɱɚɳɟ��ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�±�����������
ɱɟɥɨɜɟɤ�� ɪ������� ȼɵɜɨɞɵ�� ɉɚɰɢɟɧɬɵ� ɸɧɨɲɟɫɤɨɝɨ� ɢ� ɦɨɥɨɞɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɫ� ȼɉɋ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɱɚɳɟ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫɨ� ɡɞɨɪɨɜɵɦɢ�
ɫɜɟɪɫɬɧɢɤɚɦɢ� ɢɦɟɥɢ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ��
ɨɬɦɟɱɚɥɢ�ɩɚɫɫɢɜɧɨɫɬɶ��ɢɧɬɪɨɜɟɪɬɢɪɨɜɚɧɧɨɫɬɶ��ɢɦɟɥɢ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� Ɋɟɡɭɥɶɬɚɬɵ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɜɤɥɸɱɟɧɢɹ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ� ɜ� ɩɪɨɝɪɚɦɦɭ� ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ȼɉɋ�
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,QWURGXFWLRQ��7KH� SUHYDOHQFH� RI� FRQJHQLWDO� KHDUW� GLVHDVH� �&+'�� LV� QRZ�
���� FDVHV� SHU� ����� OLYH� ELUWKV�� 2YHU� WKH� SDVW� GHFDGHV�� WKDQNV� WR� WKH�
SURJUHVVLYH�LPSURYHPHQW�RI�QHRQDWDO�DQG�SHGLDWULF�VHUYLFHV��RSWLPL]DWLRQ�
RI�FDUGLDF�WUHDWPHQWV��VXUYLYLQJ�LQ�SDWLHQWV�ZLWK�&+'�KDYH�VLJQL¿FDQWO\�
LPSURYHG��6R��QRZ�����RI�SDWLHQWV� UHDFK�DJH�RI����\HDUV��7KXV��D�QHZ�
VXESRSXODWLRQ�RI�SDWLHQWV�±� DGXOWV�RU��EHWWHU�NQRZQ�DV�©JURZQ�XSV�ZLWK�
FRQJHQLWDO�KHDUW�GLVHDVH��*8&+�ª�ZDV�IRUPHG��$FFRUGLQJ�WR�WKH�UHVXOWV�
RI�UHFHQW�VWXGLHV��SDWLHQWV�ZLWK�&+'�PRUH�RIWHQ�WKDQ�KHDOWK\�SHHUV�KDYH�
DEQRUPDOLWLHV�RI�PHQWDO�DQG�HPRWLRQDO�VWDWH��7KH�PRVW�VLJQL¿FDQW�FOLQLFDO�
PDQLIHVWDWLRQV�DUH�REVHUYHG�LQ�DGROHVFHQFH�DQG�\RXQJ�DGXOWKRRG��GXULQJ�
WKH�SURFHVV�RI�DFWLYH�VRFLDOL]DWLRQ��$LP��7KH�DLP�LV�WR�VWXG\�WKH�IHDWXUHV�
RI�SV\FKRHPRWLRQDO� VWDWH�RI�\RXQJ�DGXOWV�ZLWK�FRQJHQLWDO�KHDUW�GLVHDVH��
0DWHULDOV� DQG�PHWKRGV��2EMHFW� RI� VWXG\� ±� ��� VWXGHQWV� RI� ERWK� VH[HV� RI�
HGXFDWLRQDO�LQVWLWXWLRQV��6WXG\�JURXS�FRPSULVHG����SDWLHQWV�ZLWK�&+'��WKH�
DYHUDJH�DJH�RI������������\HDUV����� ��������ZRPHQ�DQG���� ��������±�
PHQ�������������SDWLHQWV�RI�WKHP�XQGHUZHQW�VXUJLFDO�FRUUHFWLRQ�RI�&+'�
LQ�FKLOGKRRG�������������SHRSOH�±�KDG�QR�LQGLFDWLRQV�IRU�VXUJHU\��&RQWURO�
JURXS�FRQVLVWHG�RI����KHDOWK\�SHRSOH�������������ZRPHQ�DQG������������
PHQ��5HVXOWV��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�/XVFKHU�FRORU�WHVW�LW�ZDV�UHYHDOHG�
WKDW�SDWLHQWV�IURP�WKH�PDLQ�JURXS�ZHUH�KLJKHU�KHWHURQRP\��LQGLFDWLQJ�WKH�
SDVVLYLW\��WKH�SURSHQVLW\�WR�GHSHQGLQJ�RQ�RWKHUV�������������DQG�����������
SDWLHQWV�� UHVSHFWLYHO\��S�������� ,Q�SDWLHQWV�ZLWK�&+'�FRQFHQWULFLW\�ZHUH�
VLJQL¿FDQWO\�PRUH�IUHTXHQWO\�QRWHG�WKDQ�LQ�WKH�FRQWURO�JURXS������SDWLHQWV��
������ DQG� �� SDWLHQWV�� ������� UHVSHFWLYHO\�� S�������� 7KLV� PHDQV� WKHLUV�

LQWURYHUVLRQ��IRFXV�RQ�LQWHUQDO�SUREOHPV��,Q������������VWXGHQWV�ZLWK�&+'�
ORZ�OHYHO�RI�HI¿FLHQF\�ZDV�QRWHG��WKDW�ZDV�VLJQL¿FDQWO\�PRUH�RIWHQ�WKDQ�LQ�
WKH�FRQWURO�JURXS������������SDWLHQWV���S�������&RQFOXVLRQ��<RXQJ�DGXOWV�
ZLWK�&+'�KDYH�KLJK�OHYHO�RI�SHUVRQDO�DQ[LHW\��SDVVLYLW\��LQWURYHUVLRQ��ORZ�
OHYHO�RI�HI¿FLHQF\�VWDWLVWLFDOO\�PRUH�IUHTXHQWO\�LQ�FRPSDULVRQ�ZLWK�KHDOWK\�
SHHUV�� 7KH� UHVXOWV� FRQ¿UP� WKH� QHFHVVLW\� RI� LQFOXGLQJ� RI� SV\FKRORJLFDO�
WUHDWPHQW�LQ�D�UHKDELOLWDWLRQ�SURJUDP�IRU�SDWLHQWV�ZLWK�&+'�

ɎȺɄɌɈɊɕ� ɊɂɋɄȺ� ɊȺɁȼɂɌɂə� ɈɊɌɈɋɌȺɌɂɑȿɋɄɈɃ�
ȽɂɉɈɌɈɇɂɂ�ɍ�Ʌɂɐ�ɋ�ȺɊɌȿɊɂȺɅɖɇɈɃ�ȽɂɉȿɊɌɈɇɂȿɃ
ɉ�ȼ��ȿɝɨɪɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɇ��Ʌɚɪɢɧɚ��ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ȼ��
Ʉɭɞɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɵɹɜɥɟɧɢɟ� ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ� ɝɢɩɨɬɨɧɢɢ� �ɈȽ�� ɧɚ� ɷɬɚɩɟ�
ɩɨɞɛɨɪɚ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɢ� ɭ� ɛɨɥɶɧɨɝɨ� ɫ� ɚɪɬɟɪɢɚɥɶɧɨɣ�
ɝɢɩɟɪɬɨɧɢɟɣ� �ȺȽ��ɢɦɟɟɬ� ɜɚɠɧɨɟ�ɤɥɢɧɢɱɟɫɤɨɣ� ɡɧɚɱɟɧɢɟ��ȼɨ�ɩɟɪɜɵɯ��
ɪɚɧɧɟɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɧɚɥɢɱɢɹ� ɈȽ� ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɩɪɢɧɹɬɶ� ɪɹɞ� ɦɟɪ��
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɝɨɥɨɜɨɤɪɭɠɟɧɢɹ��
ɫɢɧɤɨɩɟ�ɢ�ɩɚɞɟɧɢɣ��ȼɨ�ɜɬɨɪɵɯ��ɩɪɢ�ɩɥɚɧɢɪɨɜɚɧɢɢ�ɥɟɱɟɧɢɹ�ɧɚɥɢɱɢɟ�ɈȽ�
ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�ɨɪɢɟɧɬɢɪɨɦ�ɞɥɹ�ɚɞɟɤɜɚɬɧɨɝɨ�ɩɨɞɛɨɪɚ�ɥɟɤɚɪɫɬɜɟɧɧɨɣ�
ɬɟɪɚɩɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɤɚ� ɮɚɤɬɨɪɨɜ�� ɩɪɢɜɨɞɹɳɢɯ� ɤ�
ɪɚɡɜɢɬɢɸ� ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ� ɝɢɩɨɬɨɧɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɚɪɬɟɪɢɚɥɶɧɨɣ�
ɝɢɩɟɪɬɨɧɢɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɨɞɧɨɦɨɦɟɧɬɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� ��� ɛɨɥɶɧɵɯ� ��Ɇ� ɢ� ��ɀ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ���
�����������ɥɟɬ�ɫ�ȺȽ�,�,,,�ɫɬɟɩɟɧɢ��,±,,,�ɫɬɚɞɢɢ��ɋɧɢɠɟɧɢɟ�ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ�
ɚɪɬɟɪɢɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ��ɋȺȾ������ɦɦ�ɪɬ�ɫɬ��ɢ�ɢɥɢ�ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ�
ȺȾ���� ɦɦ� ɪɬ�ɫɬ�� ɜ� ɬɟɱɟɧɢɟ� �� ɦɢɧ� ɩɨɫɥɟ� ɩɪɢɧɹɬɢɹ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ�
ɩɨɥɨɠɟɧɢɹ� ɢɡ� ɩɨɥɨɠɟɧɢɹ� ɫɢɞɹ� ɪɚɫɰɟɧɢɜɚɥɨɫɶ� ɤɚɤ� ɨɪɬɨɫɬɚɬɢɱɟɫɤɚɹ�
ɝɢɩɨɬɨɧɢɹ�� Ʉɥɢɧɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɛɨɥɶɧɵɯ� ɨɰɟɧɢɜɚɥɢ� ɫ� ɭɱɟɬɨɦ�
ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�� ɇɚɥɢɱɢɟ� ɬɪɟɜɨɝɢ�
ɢ� ɞɟɩɪɟɫɫɢɢ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɫɬɚɧɞɚɪɬɧɨɣ� ɨɰɟɧɨɱɧɨɣ�
©Ƚɨɫɩɢɬɚɥɶɧɨɣ�ɲɤɚɥɵ� ɬɪɟɜɨɝɢ� ɢ� ɞɟɩɪɟɫɫɢɢª�� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɣ�
ɫɬɚɬɭɫ� ±� ɨɩɪɨɫɧɢɤɚ� 0LQL�PHQWDO� 6WDWH� ([DPLQDWLRQ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ�
ɜɵɩɨɥɧɹɥɢ�ɗɄȽ��ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ�ɢ�ɥɚɛɨɪɚɬɨɪɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ��
Ɇɢɧɟɪɚɥɶɧɚɹ�ɩɥɨɬɧɨɫɬɶ�ɤɨɫɬɢ�ɨɰɟɧɢɜɚɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɞɜɭɯɮɨɬɨɧɧɨɣ�
ɪɟɧɬɝɟɧɨɜɫɤɨɣ� ɚɛɫɨɪɛɰɢɨɦɟɬɪɢɢ�� ɉɪɢ� ɡɧɚɱɟɧɢɢ� 7�ɤɪɢɬɟɪɢɹ� ɧɢɠɟ�
±����ɫɬɚɧɞɚɪɬɧɵɯ�ɨɬɤɥɨɧɟɧɢɣ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɢ�ɨɫɬɟɨɩɨɪɨɡ��Ȼɨɥɶɧɵɟ�
ɩɨɥɭɱɚɥɢ�ɬɟɪɚɩɢɸ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɇɚɰɢɨɧɚɥɶɧɵɦɢ�ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�
ɩɨ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢ� ɥɟɱɟɧɢɸ� ȺȽ�� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ� ɞɚɧɧɵɯ�
ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɚɤɟɬɨɜ�ɩɪɨɝɪɚɦɦ�6366������ɢ�6WDWLVWLFD�
����� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɪɬɨɫɬɚɬɢɱɟɫɤɚɹ� ɝɢɩɨɬɨɧɢɹ� ɜɵɹɜɥɹɥɚɫɶ� ɭ� ��� ɢɡ�
��� �������� ɛɨɥɶɧɵɯ�� ɭ� �� �������� ɦɭɠɱɢɧ� ɢ� ɭ� ��� �������� ɠɟɧɳɢɧ��
ɪ ������� ɑɚɳɟ� ɜɫɬɪɟɱɚɥɚɫɶ� ɫɢɫɬɨɥɢɱɟɫɤɚɹ� ��������� ɱɟɦ� ɫɢɫɬɨɥɨ�
ɞɢɚɫɬɨɥɢɱɟɫɤɚɹ� ɈȽ� ��������� ɪ�������� ɉɪɢ� ɧɚɥɢɱɢɢ� ɈȽ� ��� ��������
ɛɨɥɶɧɵɯ� ɩɪɢ� ɩɪɢɧɹɬɢɢ� ɜɟɪɬɢɤɚɥɶɧɨɝɨ� ɩɨɥɨɠɟɧɢɹ� ɠɚɥɨɜɚɥɢɫɶ�
ɧɚ� ɩɨɹɜɥɟɧɢɟ� ɝɨɥɨɜɨɤɪɭɠɟɧɢɹ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɜɫɟɝɨ� �� ��������
ɛɨɥɶɧɵɯ�ɛɟɡ�ɈȽ�ɨɬɦɟɱɚɥɢ�ɷɬɨɬ�ɫɢɦɩɬɨɦ�ɩɪɢ�ɫɦɟɧɟ�ɩɨɥɨɠɟɧɢɹ�ɬɟɥɚ��
ɪ��������Ȼɨɥɶɧɵɟ�ɫ�ɈȽ�ɛɵɥɢ�ɫɬɚɪɲɟ�����������ɝɨɞɚ��ɛɨɥɶɧɵɯ�ɛɟɡ�ɈȽ�
����������ɝɨɞɚ���ɪ �������Ȼɨɥɶɧɵɟ�ɞɜɭɯ�ɝɪɭɩɩ�ɛɵɥɢ�ɫɨɩɨɫɬɚɜɢɦɵ�ɩɨ�
ɜɟɫɭ�� ɭɪɨɜɧɸ� ȺȾ� ɢ� ɱɚɫɬɨɬɟ� ɫɟɪɞɟɱɧɵɯ� ɫɨɤɪɚɳɟɧɢɣ�� ɢɡɦɟɪɟɧɧɵɯ� ɜ�
ɩɨɥɨɠɟɧɢɢ�ɥɟɠɚ��ɤɨɝɧɢɬɢɜɧɨɦɭ�ɫɬɚɬɭɫɭ�ɢ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ�ɬɟɪɚɩɢɢ��
ɑɚɫɬɨɬɚ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɢ� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� ɞɜɭɯ� ɝɪɭɩɩ�
ɛɵɥɚ� ɨɞɢɧɚɤɨɜɨɣ�� ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɨɫɬɟɨɩɨɪɨɡɚ� �ɪ �������� ɤɨɬɨɪɵɣ�
ɜɫɬɪɟɱɚɥɫɹ�ɱɚɳɟ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɈȽ��Ʉɥɢɧɢɱɟɫɤɢ�ɜɵɪɚɠɟɧɧɚɹ�ɞɟɩɪɟɫɫɢɹ�
ɜɫɬɪɟɱɚɥɚɫɶ�ɭ�������ɛɨɥɶɧɵɯ�ɫ�ɈȽ�ɢ�ɭ�ɨɞɧɨɝɨ��������ɛɨɥɶɧɨɝɨ�ɛɟɡ�ɈȽ��
ɪ �������ɇɚɥɢɱɢɟ���ɢ�ɛɨɥɟɟ�ɡɚɛɨɥɟɜɚɧɢɣ��ɯɪɨɧɢɱɟɫɤɚɹ�ɛɨɥɟɡɧɶ�ɩɨɱɟɤ��
ɢɲɟɦɢɱɟɫɤɚɹ� ɛɨɥɟɡɧɶ� ɫɟɪɞɰɚ�� ɝɢɩɟɪɥɢɩɢɞɟɦɢɹ�� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ���
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ�ɜɥɢɹɸɳɢɯ�ɧɚ�ɩɪɨɝɧɨɡ�ɛɨɥɶɧɵɯ��ɭɫɬɚɧɨɜɥɟɧɨ�ɭ�������
ɛɨɥɶɧɵɯ�ɫ�ɈȽ�ɢ�ɭ�����ɛɟɡ�ɈȽ��ɪ �������ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɩɨɩɪɚɜɤɢ�
ɧɚ� ɩɨɥ�� ɜɨɡɪɚɫɬ� ɢ� ɜɟɫ� ɨɪɬɨɫɬɚɬɢɱɟɫɤɚɹ� ɝɢɩɨɬɨɧɢɹ� ɤɨɪɪɟɥɢɪɨɜɚɥɚ� ɫ�
ɝɨɥɨɜɨɤɪɭɠɟɧɢɟɦ� �ɪ ������� U ������� ɞɟɩɪɟɫɫɢɟɣ� �ɪ ������� U �������
ɨɫɬɟɨɩɨɪɨɡɨɦ� �ɪ ������� U ������� ɭɪɨɜɧɟɦ� ɋȺȾ� ɫɬɨɹ� �ɪ ������� U �
������� ȾȺȾ� ɫɬɨɹ� �ɪ ������� U �������� ɩɭɥɶɫɨɜɨɝɨ� ȺȾ� ɫɬɨɹ� �ɪ �������
U ������� ɢ� ɧɚɥɢɱɢɟɦ� �� ɢ� ɛɨɥɟɟ� ɡɚɛɨɥɟɜɚɧɢɣ� �ɪ ������� U ������� ɉɨ�
ɞɚɧɧɵɦ� ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ� ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚ�� ɧɟɡɚɜɢɫɢɦɵɦɢ�
ɮɚɤɬɨɪɚɦɢ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ� ɝɢɩɨɬɨɧɢɢ� ɜ� ɩɨɠɢɥɨɦ�
ɜɨɡɪɚɫɬɟ� ɫ� ȺȽ� ɨɤɚɡɚɥɢɫɶ� ɯɪɨɧɢɱɟɫɤɚɹ� ɫɟɪɞɟɱɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�
�ɪ �������Ɉɒ����������Ⱦɂ����±�������ɧɚɥɢɱɢɟ���ɢ�ɛɨɥɟɟ�ɡɚɛɨɥɟɜɚɧɢɣ�
�ɪ �������Ɉɒ�����������Ⱦɂ����±������ɢ�ɨɫɬɟɨɩɨɪɨɡ��ɪ �������Ɉɒ������
����Ⱦɂ����±�������ȼɵɜɨɞɵ��Ɉɪɬɨɫɬɚɬɢɱɟɫɤɚɹ�ɝɢɩɨɬɨɧɢɹ�ɜɵɹɜɥɹɥɚɫɶ�
ɭ� ������ ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɨɧɢɟɣ��
Ȼɨɥɶɧɵɟ� ɫ� ȺȽ� ɨɫɥɨɠɧɟɧɧɨɝɨ� ɬɟɱɟɧɢɹ�� ɩɨɥɢɨɪɝɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɢ�
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ɨɫɬɟɨɩɨɪɨɡɨɦ�ɜɯɨɞɹɬ�ɜ�ɝɪɭɩɩɭ�ɪɢɫɤɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ�
ɝɢɩɨɬɨɧɢɢ�� ɗɬɨ� ɨɫɨɛɟɧɧɨ� ɚɤɬɭɚɥɶɧɨ� ɩɪɢ� ɩɨɞɛɨɪɟ� ɝɢɩɨɬɟɧɡɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�� ɨɫɨɛɟɧɧɨ� ɜ� ɫɬɚɪɲɟɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ�� ɤɨɝɞɚ� ɜɨɡɪɚɫɬɚɟɬ�
ɪɢɫɤ�ɨɫɬɟɨɩɨɪɨɬɢɱɟɫɤɢɯ�ɩɟɪɟɥɨɦɨɜ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɤɚɤ�ɜɵɧɭɠɞɟɧɧɵɯ��
ɬɚɤ�ɢ�ɫɥɭɱɚɣɧɵɯ�ɩɚɞɟɧɢɣ�

257+267$7,&�+<327(16,21�5,6.�)$&7256�)25�3$7,(176�
:,7+�$57(5,$/�+<3(57(16,21
3�9��(JRURY
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��9�1��/DULQD��&DQG0HG6FL��$VVRF��
3URI��(�9��.XGLQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��2UWKRVWDWLF� K\SRWHQVLRQ� �2+��GHWHUPLQH� LV� YHU\� LPSRUWDQW�
ZKLOH�WKH�DQWLK\SHUWHQVLYH�WKHUDS\�LV�EHLQJ�SUHVFULEHG��)LUVW��HDUO\�GHWHFWLRQ�
RI� 2+� DOORZV� SUHYHQWLQJ� GL]]LQHVV�� V\QFRSH� DQG� IDOO�UHODWHG� LQMXULHV��
6HFRQG�� SUHVHQFH� RI� 2+� FDQ� RULHQWDWH� FOLQLFLDQV� WR� SUHVFULEH� DGHTXDWH�
PHGLFDWLRQ�WKHUDS\��$LP��7R�HYDOXDWH�IDFWRUV�RI�2+�JHQHVLV�LQ�K\SHUWHQVLYH�
SDWLHQWV¶�SRSXODWLRQ��0DWHULDOV�DQG�PHWKRGV�����FRQVHFXWLYH�ZRPHQ�DQG�
��PHQ�DJH����������\HDUV� �UDQJH���±����ZLWK�DUWHULDO�K\SHUWHQVLRQ��±��
JUDGH�ZHUH�UHFUXLWHG�LQ�D�FURVV�VHFWLRQDO�VWXG\��2+�ZDV�GH¿QHG�DV�D�IDOO�LQ�
V\VWROLF�EORRG�SUHVVXUH��%3��RI�DW�OHDVW����PP�+J�DQG�RU�GLDVWROLF�%3�RI�DW�
OHDVW����PP�+J�ZLWKLQ���PLQXWHV�RI�TXLHW�VWDQGLQJ��$OO�SDWLHQWV�XQGHUZHQW�
D� GLDJQRVWLF� ZRUN�XS� LQFOXGLQJ� VWDQGDUGL]HG� FOLQLFDO� KLVWRU\�� SK\VLFDO�
H[DPLQDWLRQ��(&*��(FKR�&*��ODERUDWRU\�WHVWV��HPRWLRQDO�DVVHVVPHQW�XVLQJ�
0LQL�PHQWDO� 6WDWH� ([DPLQDWLRQ� �006(�� TXHVWLRQQDLUH� DQG� GHSUHVVLYH�
V\PSWRPV�DVVHVVPHQW�XVLQJ�+RVSLWDO�$Q[LHW\�DQG�'HSUHVVLRQ�6FDOH��%RQH�
PLQHUDO�GHQVLW\��%0'��LQ�WKH�OXPEDU�VSLQH��/,,�/,9��DQG�IHPRUDO�QHFN�
�)1�� ZHUH� H[DPLQHG� XVLQJ� GXDO�HQHUJ\� ;�UD\� DEVRUSWLRPHWU\� �';$���
%0'� ZDV� H[SUHVVHG� E\� 7�VFRUH�� 3DWLHQWV� ZHUH� XQGHU� RSWLPDO� WKHUDS\�
DFFRUGLQJ� WR� WKH�1DWLRQDO� UHFRPPHQGDWLRQV� IRU�K\SHUWHQVLRQ��6WDWLVWLFDO�
PHDVXUHV� ZHUH� SHUIRUPHG� E\� 6366� ����� DQG� 6WDWLVWLFD� ���� SURJUDPV��
5HVXOWV�� ,Q� WRWDO��������RI�VWXG\�SDUWLFLSDQWV� �Q ����ZHUH� IRXQG�KDYLQJ�
2+�� 2UWKRVWDWLF� K\SRWHQVLRQ� SUHYDOHQFH� LQ� PHQ� ZDV� ������ �Q ��� DQG�
LQ�ZRPHQ��������Q �����S �������6\VWROLF�2+�ZDV�PRUH�IUHTXHQW� WKDQ�
V\VWROH�GLDVWROLF�2+��������YV���������S ��������7KHUH�ZHUH������������
2+� SDWLHQWV� ZKR� FRPSODLQHG� WR� GL]]LQHVV� ZKLOH� VWDQGLQJ� XS� SURFHVV��
EXW� RQO\��� ��������SDWLHQWV�ZLWKRXW�2+�KDG� WKH� VDPH� V\PSWRPV�ZKLOH�
VWDQGLQJ�XS�� S ������� 3DWLHQWV�ZLWK�2+�ZHUH� ROGHU� ���������� \UV�� WKDQ�
WKH�SDWLHQWV�ZLWKRXW�2+�����������\UV���S �������3DWLHQWV�ZLWK�RU�ZLWKRXW�
2+�GLG�QRW�GLIIHU�ZLWK�UHVSHFW�WR�WKH�ZHLJKW��DUWHULDO�%3�DQG�KHDUW�EHDW�UDWH�
PHDVXUHG�LQ�VXSLQH��PHQWDO�VWDWXV�DQG�PHGLFDWLRQ�WKHUDS\��&R�PRUELGLW\�
ZDV�HTXDOO\�FRPPRQ�LQ�SDWLHQWV�ZLWK�2+�DQG�ZLWKRXW�2+��%XW�SDWLHQWV�
ZLWK�2+�KDG�PRUH�RIWHQ�RVWHRSRURVLV�WKDQ�SDWLHQWV�ZLWKRXW�2+��S ��������
&OLQLFDO�PDQLIHVWDWLRQ�RI�GHSUHVVLRQ�RFFXUUHG�LQ�������RI�2+�SDWLHQWV�DQG�
LQ�RQH�FDVH��������ZLWKRXW�2+��S �������0XOWLSOH�FR�PRUELGLWLHV��FKURQLF�
NLGQH\� GLVHDVH�� FRURQDU\� DUWHU\� GLVHDVH�� K\SHUOLSLGHPLD�� GLDEHWHV�� ZHUH�
SUHVHQW�LQ�������RI�SDWLHQWV�ZLWK�2+�DQG�LQ�����RI�SDWLHQWV�ZLWKRXW�2+��
S �������2UWKRVWDWLF�K\SRWHQVLRQ�ZDV�FRUUHODWHG�ZLWK�GL]]LQHVV��S �������
U ������� GHSUHVVLRQ� �S ������� U ������� RVWHRSRURVLV� �S ������� U �������
V\VWROLF� %3� LQ� RUWKRVWDVLV� �S ������ U �������� GLDVWROLF� %3� LQ� RUWKRVWDVLV�
�S ������� U ������ DQG� PXOWLSOH� FR�PRUELGLWLHV� �S ������� U ������ DIWHU�
DGMXVWPHQW� IRU� DJH�� VH[� DQG� ZHLJKW�� %\� XQLYDULDWH� UHJUHVVLRQ� DQDO\VLV�
2+�LQ�SDWLHQW�ZLWK�K\SHUWHQVLRQ�ZDV�DVVRFLDWHG�ZLWK�FKURQLF�KHDUW�IDLOXUH�
�S �������Ɉ5����������&,����±�������PXOWLSOH�FR�PRUELGLWLHV� �S �������
Ɉ5� ������ ���� &,� ���±������ DQG� RVWHRSRURVLV� �S ������� 25� ����� ����
&,����±�������&RQFOXVLRQ��2UWKRVWDWLF�K\SRWHQVLRQ� LV� D� FRPPRQ�¿QGLQJ�
LQ� SDWLHQWV�ZLWK� K\SHUWHQVLRQ� DQG� DVVRFLDWHG�ZLWK� FKURQLF� KHDUW� IDLOXUH��
PXOWLSOH� FR�PRUELGLWLHV� DQG� RVWHRSRURVLV�� 7KHVH� UHVXOWV� VXJJHVW� WKDW�
PHGLFDWLRQ�XVH�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�SDWLHQWV�DJHG����\HDUV�
DQG�ROGHU�ZLWK�KLJK�ULVN�RI�RVWHRSRURWLF�IUDFWXUHV�DV�D�UHVXOW�RI�IDOO�GRZQ�
RU�LQFLGHQFH�

ȼɅɂəɇɂȿ�ɄɈɆɉɅȿɄɋɇɈɃ�ɌȿɊȺɉɂɂ�
ɄȺɊȾɂɈɉɊɈɌȿɄɌɈɊȺɆɂ�ɇȺ�ɉȺɊȺɆȿɌɊɕ�ɉȿɊȿɄɂɋɇɈȽɈ�
ɈɄɂɋɅȿɇɂə�ɅɂɉɂȾɈȼ�ɍ�ȻɈɅɖɇɕɏ�ɂɒȿɆɂɑȿɋɄɈɃ�
ȻɈɅȿɁɇɖɘ�ɋȿɊȾɐȺ�ɋɈ�ɋɌȺȻɂɅɖɇɈɃ�ɋɌȿɇɈɄȺɊȾɂȿɃ�
ɇȺɉɊəɀȿɇɂə
Ⱥ�ɋ��Ʉɥɢɦɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɍ�Ⱥ��ɇɢɤɨɥɟɧɤɨ
Ʉɭɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɭɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɜ� ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ�
ɧɚɦɟɬɢɥɨɫɶ� ɧɨɜɨɟ� ɧɚɩɪɚɜɥɟɧɢɟ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɢ�
ɛɨɥɶɧɵɯ� ɂȻɋ�� ɇɚɪɹɞɭ� ɫ� ɬɪɚɞɢɰɢɨɧɧɵɦɢ� ɚɧɬɢɚɧɝɢɧɚɥɶɧɵɦɢ��

ɚɧɬɢɚɝɪɟɝɚɧɬɧɵɦɢ� ɢ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɫɨ� ɫɬɚɛɢɥɶɧɨɣ� ɫɬɟɧɨɤɚɪɞɢɟɣ� ɧɚɩɪɹɠɟɧɢɹ� ɫ� ɞɨɫɬɚɬɨɱɧɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ� ɫɬɚɥɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɤɚɪɞɢɨɩɪɨɬɟɤɬɨɪɵ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɤɚɪɞɢɨɩɪɨɬɟɤɬɨɪɨɜ� ɦɟɤɫɢɤɨɪɚ�
ɢ� ɦɢɥɞɪɨɧɚɬɚ� ɧɚ� ɩɚɪɚɦɟɬɪɵ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɭ�
ɛɨɥɶɧɵɯ� ɂȻɋ� ɫɨ� ɫɬɚɛɢɥɶɧɨɣ� ɫɬɟɧɨɤɚɪɞɢɟɣ� ɧɚɩɪɹɠɟɧɢɹ� ,,±,,,� ɎɄ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɩɚɰɢɟɧɬɨɜ�
ɫ�ɂȻɋ�ɫɨ�ɫɬɚɛɢɥɶɧɨɣ�ɫɬɟɧɨɤɚɪɞɢɟɣ�ɧɚɩɪɹɠɟɧɢɹ� ,,±,,,�ɎɄ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ�� ɜɤɥɸɱɟɧɧɵɯ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɫɨɫɬɚɜɥɹɥ� ɨɬ� ��� ɞɨ�
��� ɥɟɬ� ������������ ɫɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɡɚɛɨɥɟɜɚɧɢɹ� ±� ɨɬ� ����
ɞɨ� �� ɥɟɬ�� ɉɨɥɨɜɨɣ� ɫɨɫɬɚɜ� ɩɚɰɢɟɧɬɨɜ�� ɜɤɥɸɱɟɧɧɵɯ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ��
���ɦɭɠɱɢɧ�����ɠɟɧɳɢɧ��ȼɫɟ�ɩɚɰɢɟɧɬɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��
ɤɨɧɬɪɨɥɶɧɭɸ� ���� ɱɟɥɨɜɟɤ�� ɢ� �� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� �ɩɨ� ��� ɱɟɥɨɜɟɤ� ɜ�
ɤɚɠɞɨɣ��� ɉɚɰɢɟɧɬɚɦ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩ� ɫɪɚɜɧɟɧɢɹ� ɩɨɫɥɟ� ɜɤɥɸɱɟɧɢɹ�
ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɚɡɧɚɱɚɥɚɫɶ� ɬɪɚɞɢɰɢɨɧɧɚɹ� ɬɟɪɚɩɢɹ� ɫɬɟɧɨɤɚɪɞɢɢ�
ɧɚɩɪɹɠɟɧɢɹ��ɦɟɬɨɩɪɨɥɨɥɚ�ɫɭɤɰɢɧɚɬ�����ɦɝ�ɫɭɬ��ɷɧɚɥɚɩɪɢɥ���±���ɦɝ�
ɫɭɬ��ɩɟɤɬɪɨɥ���±���ɦɝ�ɫɭɬ��ɬɪɨɦɛɨ�Ⱥɋɋ�����ɦɝ�ɫɭɬ��ɚɬɨɪɜɚɫɬɚɬɢɧ����ɦɝ�
ɫɭɬ���ɑɟɪɟɡ�ɦɟɫɹɰ�ɬɪɚɞɢɰɢɨɧɧɚɹ�ɬɟɪɚɩɢɹ�ɜ���ɣ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�ɛɵɥɚ�
ɞɨɩɨɥɧɟɧɚ�ɦɟɤɫɢɤɨɪɨɦ� �����ɦɝ�ɫɭɬ��ɜ� ɬɟɱɟɧɢɟ���ɦɟɫɹɰɚ��ɉɚɰɢɟɧɬɚɦ�
��ɣ�ɝɪɭɩɩɵ�ɫɪɚɜɧɟɧɢɹ�ɧɚɡɧɚɱɚɥɫɹ�ɦɢɥɞɪɨɧɚɬ� �����ɦɝ�ɫɭɬ��ɜ�ɬɟɱɟɧɢɟ�
��ɦɟɫɹɰɚ��ɑɟɪɟɡ���ɦɟɫɹɰ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ�ɬɟɪɚɩɢɢ�ɤɚɪɞɢɨɩɪɨɬɟɤɬɨɪ�
ɨɬɦɟɧɹɥɢ�ɢ�ɩɚɰɢɟɧɬɵ�ɩɨɥɭɱɚɥɢ�ɩɪɟɩɚɪɚɬɵ�ɛɚɡɢɫɧɨɣ�ɬɟɪɚɩɢɢ�ɟɳɟ�ɜ�
ɬɟɱɟɧɢɟ���ɦɟɫɹɰɟɜ��Ʉɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�ɜ�ɬɟɱɟɧɢɟ���ɦɟɫɹɰɟɜ�ɩɨɥɭɱɚɥɚ�
ɬɨɥɶɤɨ�ɬɪɚɞɢɰɢɨɧɧɭɸ�ɬɟɪɚɩɢɸ��Ⱥɤɬɢɜɧɨɫɬɶ�ɩɪɨɰɟɫɫɨɜ�ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ��ɉɈɅ��ɜ�ɤɪɨɜɢ�ɨɰɟɧɢɜɚɥɢ�ɩɨ�ɭɪɨɜɧɸ�ɦɚɥɨɧɨɜɨɝɨ�
ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ�� ɢ� ɞɢɟɧɨɜɵɯ� ɤɨɧɶɸɝɚɬɨɜ� �ȾɄ��� ɋɨɞɟɪɠɚɧɢɟ� ȾɄ�
ɨɩɪɟɞɟɥɹɥɢ� ɩɭɬɟɦ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɢɯ� ɷɤɫɬɪɚɤɰɢɢ� ɫɦɟɫɶɸ� ɝɟɩɬɚɧ±
ɢɡɨɩɪɨɩɚɧɨɥ�������ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɢɡɦɟɪɟɧɢɟɦ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ�
ɩɪɢ� ���� ɧɦ� ɧɚ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ� ɋɎ���� ɢ� ɜɵɪɚɠɚɥɢ� ɜ� ɧɦɨɥɶ�ɥ��
Ɉɰɟɧɤɭ�ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɩɥɚɡɦɟ�ɆȾȺ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɪɟɚɤɬɢɜɨɜ�
ɮɢɪɦɵ�©Ⱥɝɚɬ�Ɇɟɞª��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ��ɩɨ�ɫɨɞɟɪɠɚɧɢɸ�ɌȻɄ�ɚɤɬɢɜɧɵɯ�
ɩɪɨɞɭɤɬɨɜ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɢ� ɬɚɤɠɟ� ɜɵɪɚɠɚɥɢ�
ɜ� ɧɦɨɥɶ�ɥ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɢɫɯɨɞɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɛɵɥɨ�
ɜɵɹɜɥɟɧɨ� ɜɵɫɨɤɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɩɪɨɞɭɤɬɨɜ� ɉɈɅ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ�
ɧɚɥɢɱɢɟ� ɭ� ɨɛɫɥɟɞɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ� ɜɵɪɚɠɟɧɧɨɝɨ� ɯɪɨɧɢɱɟɫɤɨɝɨ�
ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ�� ɉɨɫɤɨɥɶɤɭ� ɞɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ�
ɝɪɭɩɩɚɦɢ�ɫɪɚɜɧɟɧɢɹ�ɩɨ�ɢɫɫɥɟɞɭɟɦɨɦɭ�ɩɚɪɚɦɟɬɪɭ�ɧɟ�ɜɵɹɜɥɟɧɨ��ɪ!�����
ɩɨ�ɤɪɢɬɟɪɢɸ�Ȥ���� �ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɞɚɧɧɵɟ� ɝɪɭɩɩɵ�ɫɨɩɨɫɬɚɜɢɦɵɦɢ�ɢ�
ɩɪɨɜɨɞɢɬɶ�ɫɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɯɚɪɚɤɬɟɪɚ�ɢɡɦɟɧɟɧɢɣ�ɢɫɫɥɟɞɭɟɦɨɝɨ�
ɩɚɪɚɦɟɬɪɚ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɬɟɪɚɩɢɢ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɥɟɱɟɧɢɹ�
ɦɟɤɫɢɤɨɪɨɦ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɟɫɹɰɚ� ɫɨɞɟɪɠɚɧɢɟ� ɆȾȺ� ɭɦɟɧɶɲɢɥɨɫɶ�
ɧɚ� ���� �ɪ�������� ɜ� ɩɨɫɥɟɞɭɸɳɢɣ� ɩɟɪɢɨɞ� ɨɬɦɟɧɵ� ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɆȾȺ� ɜ� ɩɥɚɡɦɟ� ɫɨɯɪɚɧɹɥɚɫɶ� ɧɚ� ɧɟɜɵɫɨɤɨɦ� ɭɪɨɜɧɟ� ɢ� ɩɪɢɛɥɢɠɚɥɚɫɶ�
ɤ� ɢɫɯɨɞɧɨɦɭ� ɭɪɨɜɧɸ� ɱɟɪɟɡ� �� ɦɟɫɹɰɚ�� Ɍɟɪɚɩɢɹ� ɦɢɥɞɪɨɧɚɬɨɦ� ɬɚɤɠɟ�
ɩɪɢɜɟɥɚ�ɤ� ɫɧɢɠɟɧɢɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɆȾȺ�ɧɚ����� �ɪ��������Ⱦɚɧɧɵɣ�
ɷɮɮɟɤɬ� ɦɢɥɞɪɨɧɚɬɚ� ɦɟɧɟɟ� ɜɵɪɚɠɟɧ�� ɱɟɦ� ɭ� ɦɟɤɫɢɤɨɪɚ�� Ɉɬɦɟɧɚ�
ɦɢɥɞɪɨɧɚɬɚ� ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ� ɛɨɥɟɟ� ɭɫɤɨɪɟɧɧɵɦ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ�
ɭɪɨɜɧɹ�ɩɪɨɞɭɤɬɨɜ�ɞɟɝɪɚɞɚɰɢɢ�ɥɢɩɨɩɟɪɨɤɫɢɞɨɜ�ɜ�ɤɪɨɜɢ��Ʉɨɦɩɥɟɤɫɧɚɹ�
ɬɟɪɚɩɢɹ� ɦɢɥɞɪɨɧɚɬɨɦ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɟɫɹɰɚ� ɩɪɢɜɟɥɚ� ɤ� ɫɨɤɪɚɳɟɧɢɸ�
ɫɨɞɟɪɠɚɧɢɹ� ȾɄ� ɧɚ� ���� �ɪ�������� ɇɚ� ɮɨɧɟ� ɬɟɪɚɩɢɢ� ɦɟɤɫɢɤɨɪɨɦ�
ɤɨɧɰɟɧɬɪɚɰɢɹ�ȾɄ� ɫɧɢɠɚɥɚɫɶ� ɧɚ� �����ȼ� ɝɪɭɩɩɟ� ɤɨɧɬɪɨɥɹ� ɜ� ɬɟɱɟɧɢɟ�
ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɧɚɛɥɸɞɟɧɢɹ�ɢɡɦɟɧɟɧɢɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɪɨɞɭɤɬɨɜ�ɉɈɅ�
ɧɟ�ɜɵɹɜɥɟɧɨ��ȼɵɜɨɞɵ��ȼɤɥɸɱɟɧɢɟ�ɜ�ɤɨɦɩɥɟɤɫɧɭɸ�ɬɟɪɚɩɢɸ�ɛɨɥɶɧɵɯ�
ɂȻɋ� ɫɨ� ɫɬɚɛɢɥɶɧɨɣ� ɫɬɟɧɨɤɚɪɞɢɟɣ� ɧɚɩɪɹɠɟɧɢɹ� ,,±,,,�ɎɄ�ɦɟɤɫɢɤɨɪɚ�
ɢ� ɦɢɥɞɪɨɧɚɬɚ� ɞɨɫɬɨɜɟɪɧɨ� ɫɧɢɠɚɟɬ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɩɪɨɞɭɤɬɨɜ� ɉɈɅ�
ɜ� ɤɪɨɜɢ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɭɥɭɱɲɟɧɢɸ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɨɛɦɟɧɚ� ɜ�
ɤɚɪɞɢɨɦɢɨɰɢɬɚɯ�� Ɇɟɤɫɢɤɨɪ� ɨɛɥɚɞɚɟɬ� ɛɨɥɟɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ�� ɱɟɦ�
ɦɢɥɞɪɨɧɚɬ��ɩɟɪɢɨɞɨɦ�ɩɨɫɥɟɞɟɣɫɬɜɢɹ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɩɚɪɚɦɟɬɪɨɜ�ɉɈɅ�

())(&7�2)�&20%,1('�7+(5$3<�:,7+�
&$5',23527(&7256�21�3$5$0(7(56�2)�/,3,'�
3(52;,'$7,21�,1�3$7,(176�:,7+�,6&+(0,&�+($57�
',6($6(�$1'�67$%/(�(;(57,21$/�$1*,1$
$�6��.OLPNLQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�7�$��1LNROHQNR
.XUVN�6WDWH�0HGLFDO�8QLYHUVLW\��.XUVN��5XVVLD

,QWURGXFWLRQ�� ,Q� WKH� ODVW�\HDUV� LQ�FDUGLRORJ\�SUDFWLFH��D�QHZ�GLUHFWLRQ�RI�
PHGLFDO� WKHUDS\� KDV� EHHQ� REVHUYHG� LQ� SDWLHQWV� ZLWK� ,+'�� $ORQJ� ZLWK�
WUDGLWLRQDO�DQWLDQJLQDO��DQWLSODWHOHW�DQG�DQWLFRDJXODQW�GUXJV�LQ�SDWLHQWV�ZLWK�
VWDEOH�DQJLQD�SHFWRULV�FDUGLRSURWHFWRUV�EHJDQ�WR�EH�XVHG�ZLWK�UHDVRQDEOH�
HIIHFWLYHQHVV��$LP��7R�HYDOXDWH�WKH�HIIHFW�RI�FDUGLRSURWHFWRUV�PH[LFRU�DQG�
PLOGURQDWD�DQG�RQ� WKH�SDUDPHWHUV�RI� OLSLG�SHUR[LGDWLRQ� LQ�&+'�SDWLHQWV�
ZLWK�VWDEOH�DQJLQD�)&�,,±,,,��IXQFWLRQDO�FODVV���0DWHULDOV�DQG�PHWKRGV��7KH�
VWXG\�LQFOXGHG����SDWLHQWV�ZLWK�FRURQDU\�DUWHU\�GLVHDVH�ZLWK�VWDEOH�DQJLQD�
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,,±,,,�)&��7KH�DYHUDJH�DJH�RI�SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�UDQJHG�IURP�
���WR����\HDUV�������������WKH�DYHUDJH�GXUDWLRQ�RI�WKH�GLVHDVH�±�IURP�����WR�
��\HDUV��6H[�FRPSRVLWLRQ�RI�WKH�SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�����PHQ�DQG�
���ZRPHQ��$OO�SDWLHQWV�ZHUH�GLYLGHG�LQWR���JURXSV��D�FRQWURO�JURXS��Q ����
DQG���FRPSDULVRQ�JURXS�����SDWLHQWV�LQ�HDFK�JURXS���$IWHU�HQUROOPHQW��WKH�
SDWLHQWV�RI�WKH��VW�DQG��QG�FRPSDULVRQ�JURXSV�ZDV�SUHVFULEHG�FRQYHQWLRQDO�
WKHUDS\�DQJLQD��PHWRSURORO�VXFFLQDWH�����PJ�GD\��HQDODSULO���±���PJ�GD\��
SHNWURO���±���PJ�GD\��WKURPERWLF�$&&�����PJ�GD\��DWRUYDVWDWLQ����PJ�
GD\���$IWHU�D�PRQWK�WKH�FRQYHQWLRQDO�WKHUDS\�RI�WKH�¿UVW�FRPSDULVRQ�JURXS�
ZDV�VXSSOHPHQWHG�ZLWK�0H[LFRU������PJ�GD\��IRU���PRQWK��7R�WKH�SDWLHQWV�
LQ�WKH�VHFRQG�FRPSDULVRQ�JURXS�PLOGURQDW�ZDV�DGPLQLVWHUHG������PJ�GD\��
IRU���PRQWK��$IWHU���PRQWK�RI�FRPELQDWLRQ�WKHUDS\�WKH�DGPLQLVWUDWLRQ�RI�
FDUGLRSURWHFWDQW�ZDV�FDQFHOHG�DQG�SDWLHQWV� UHFHLYHG�EDVLF� WKHUDS\�GUXJV�
IRU� DQRWKHU� WZR�PRQWKV�� 7KH� FRQWURO� JURXS� UHFHLYHG� RQO\� FRQYHQWLRQDO�
WKHUDS\�IRU���PRQWKV��7KH�DFWLYLW\�RI�/32��OLSLG�SHUR[LGDWLRQ��SURFHVVHV�
LQ� WKH�EORRG�ZDV�HYDOXDWHG�E\�WKH�FRQWHQW�PDORQGLDOGHK\GH��0'$��DQG�
GLHQH�FRQMXJDWHV��'&���'&�FRQWHQW�ZDV�GHWHUPLQHG�E\�SUH��H[WUDFWLRQ�RI�
KHSWDQH�� LVRSURSDQRO� ������ IROORZHG� E\� PHDVXUHPHQW� RI� DEVRUEDQFH� DW�
����QP�RQ�D� VSHFWURSKRWRPHWHU� DQG� WKH�6)����DUH�H[SUHVVHG� LQ�QPRO�O��
(YDOXDWLRQ�RI�SODVPD�0'$�ZDV�SHUIRUPHG�XVLQJ�UHDJHQWV�RI�©$JDW�0HGª�
FRPSDQ\� �0RVFRZ�� 5XVVLD�� RQ� WKH� FRQWHQW� RI� 7%$� ±� DFWLYH� SURGXFWV�
VSHFWURSKRWRPHWULFDOO\� DQG� DOVR� H[SUHVVHG� LQ� QPRO�O�� 5HVXOWV�� ,Q� WKH�
DQDO\VLV�RI� WKH� LQLWLDO� VWDWH�RI� LQGLFDWRUV�FKDUDFWHUL]LQJ� WKH� VWDWH�RI� OLSLG�
SHUR[LGDWLRQ�SURFHVVHV�LQ�WKH�EORRG�VHUXP�RI�VXUYH\HG�SDWLHQWV�UHYHDOHG�D�
KLJK�FRQWHQW�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV��ZKLFK�FRQ¿UPV�WKH�SUHVHQFH�
RI�H[SUHVVHG�FKURQLF�R[LGDWLYH�VWUHVV� LQ�WKH�H[DPLQHG�SDWLHQWV��6LQFH�QR�
VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�JURXSV�IRU�FRPSDULVRQ�XQGHU�LQYHVWLJDWHG�
SDUDPHWHUV� ZHUH� IRXQG� �S!����� E\� Ȥ���� LW� DOORZV� XV� WR� FRQVLGHU� WKHVH�
JURXSV� FRPSDUDEOH� DQG� FRQGXFW� FRPSDUDWLRQ� DQDO\VLV� RI� WKH� QDWXUH� RI�
WKH�SDUDPHWHUV¶�FKDQJHV�XQGHU�WKH�LQÀXHQFH�RI�WKHUDS\�XVHG��$V�D�UHVXOW��
WUHDWPHQW�0H[LFRU�ZLWKLQ���PRQWK�WKH�OHYHOV�RI�0'$�GHFUHDVHG�E\�����
�S�������� WKHUHDIWHU� FDQFHOODWLRQ� 0'$� FRQFHQWUDWLRQ� LQ� SODVPD� ZDV�
PDLQWDLQHG�DW�D�ORZ�OHYHO�DQG�ZDV�FORVH�WR�WKH�LQLWLDO�OHYHO�DIWHU���PRQWKV���
0LOGURQDWH�WKHUDS\�DOVR�UHVXOWHG�LQ�UHGXFWLRQ�RI�WKH�FRQFHQWUDWLRQ�RI�0'$�
E\������S��������7KLV�HIIHFW�LV�OHVV�H[SUHVVHG�ZLWK�PLOGURQDWH�WKDQ�ZLWK�
PH[LFRU��7KH�VXVSHQVLRQ�RI�PLOGURQDWH�ZDV�IROORZHG�E\�D�UDSLG�UHVWRUDWLRQ�
RI� WKH� SURGXFW� OHYHOV� RI� GHJUDGDWLRQ� RI� OLSRSHUR[LGHV� LQ� WKH� EORRG��
&RPELQHG� WKHUDS\� PLOGURQDWH� IRU� �� PRQWK� OHG� WR� WKH� UHGXFWLRQ� RI� '&�
OHYHO�E\������S��������8QGHU�WKH�WKHUDS\�ZLWK�0H[LFRU�'&�FRQFHQWUDWLRQ�
ZDV�UHGXFHG�E\������,Q�WKH�FRQWURO�JURXS�GXULQJ�WKH�REVHUYDWLRQ�SHULRG��
FKDQJHV�LQ�WKH�FRQFHQWUDWLRQ�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV�ZHUH�QRW�IRXQG��
&RQFOXVLRQ��,QFOXVLRQ�RI�PH[LFRU�DQG�PLOGURQDW�LQ�WKH�FRPSOH[�WKHUDS\�RI�
,+'�SDWLHQWV�ZLWK�VWDEOH�DQJLQD�SHFWRULV�,,±,,,�)&�DQG�YHUDFLRXVO\�UHGXFHV�
WKH�FRQFHQWUDWLRQ�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV�LQ�WKH�EORRG��ZKLFK�OHDGV�
WR� LPSURYHG� HQHUJ\� PHWDEROLVP� LQ� WKH� FDUGLRP\RF\WHV�� 0H[LFRU� KDV� D�
ORQJHU�DIWHUHIIHFW�SHULRG�WKDQ�PLOGURQDW��LQ�FRPSDUDWLRQ�WR�WKH�SDUDPHWHUV�
RI�OLSLG�SHUR[LGDWLRQ�

ɋȼəɁɖ�ɈɀɂɊȿɇɂə�ɂ�ȺɇȾɊɈȽȿɇɇɈȽɈ�ɋɌȺɌɍɋȺ�ɍ�
ȻɈɅɖɇɕɏ�ɂɒȿɆɂɑȿɋɄɈɃ�ȻɈɅȿɁɇɖɘ�ɋȿɊȾɐȺ
Ⱥ�ȼ��Ⱦɨɧɰɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�ȼ��ȼɚɫɢɥɶɟɜɚ
ȼɨɪɨɧɟɠɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ� ɢɦ�� ɇ�ɇ��
Ȼɭɪɞɟɧɤɨ��ȼɨɪɨɧɟɠ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɭ� ɦɭɠɱɢɧ��
ɫɬɪɚɞɚɸɳɢɯ�ɢɲɟɦɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɶɸ�ɫɟɪɞɰɚ��ɂȻɋ���ɱɚɫɬɨ�ɜɵɹɜɥɹɟɬɫɹ�
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɫɧɢɠɟɧɢɟ� ɩɪɨɞɭɤɰɢɢ� ɚɧɞɪɨɝɟɧɨɜ�� ɉɪɢ� ɷɬɨɦ�
ɩɪɢɱɢɧɵ� ɪɚɧɧɟɝɨ� ɚɧɞɪɨɝɟɧɧɨɝɨ� ɞɟɮɢɰɢɬɚ� ɨɫɬɚɸɬɫɹ� ɩɪɟɞɦɟɬɨɦ�
ɞɢɫɤɭɫɫɢɣ�� ȼ� ɫɜɹɡɢ� ɫ� ɩɪɨɛɥɟɦɨɣ� ɩɪɢɨɛɪɟɬɟɧɧɨɝɨ� ɝɢɩɨɝɨɧɚɞɢɡɦɚ� ɭ�
ɛɨɥɶɧɵɯ� ɂȻɋ� ɜɧɢɦɚɧɢɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɩɪɢɜɥɟɤɚɟɬ� ɢɡɭɱɟɧɢɟ� ɪɨɥɢ�
ɨɠɢɪɟɧɢɹ�� ɨɫɨɛɟɧɧɨ� ɟɝɨ� ɚɛɞɨɦɢɧɚɥɶɧɨɝɨ� ɬɢɩɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɨɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɨɛɳɟɝɨ� ɢ� ɚɛɞɨɦɢɧɚɥɶɧɨɝɨ� ɨɠɢɪɟɧɢɹ� ɧɚ�
ɚɧɞɪɨɝɟɧɧɵɣ�ɫɬɚɬɭɫ�ɦɭɠɱɢɧ��ɫɬɪɚɞɚɸɳɢɯ�ɂȻɋ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ɉɛɫɥɟɞɨɜɚɧɵ�����ɩɚɰɢɟɧɬɚ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ��ɫɬɪɚɞɚɜɲɢɯ�ɯɪɨɧɢɱɟɫɤɨɣ�
ɂȻɋ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ����������ɝɨɞɚ���Ɉɠɢɪɟɧɢɟ�ɨɩɪɟɞɟɥɹɥɢ��ɫɨɝɥɚɫɧɨ�
ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ȼɈɁ���������ɩɪɢ�ɡɧɚɱɟɧɢɢ�ɢɧɞɟɤɫɚ�ɦɚɫɫɵ�ɬɟɥɚ��ɂɆɌ��
�����ɤɝ�ɦð�ɢ�ɛɨɥɟɟ��Ⱥɛɞɨɦɢɧɚɥɶɧɵɦ�ɨɠɢɪɟɧɢɟɦ�ɫɱɢɬɚɥɢ�ɨɤɪɭɠɧɨɫɬɶ�
ɬɚɥɢɢ�� ɩɪɟɜɵɲɚɸɳɭɸ� ��� ɫɦ�� ȼ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ���
ɩɪɚɤɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɯ�ɦɭɠɱɢɧ�ɚɧɚɥɨɝɢɱɧɨɝɨ�ɜɨɡɪɚɫɬɚ��Ɉɩɪɟɞɟɥɟɧɢɟ�
ɬɟɫɬɨɫɬɟɪɨɧɚ� ɜ� ɤɪɨɜɢ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɚɧɚɥɢɡɚɬɨɪɟ� ,008/,7(� �����
�'3&�� ɋɒȺ�� ɦɟɬɨɞɨɦ� ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ�
ɚɧɚɥɢɡɚ��ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ�ɨɛɪɚɛɨɬɤɭ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɪɨɜɨɞɢɥɢ�
ɫ� ɩɨɦɨɳɶɸ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɩɚɤɟɬɚ� ɩɪɨɝɪɚɦɦ� 67$7,67,&$� YHU�� �����
ɋɪɚɜɧɟɧɢɟ� ɧɟɫɜɹɡɚɧɧɵɯ� ɜɵɛɨɪɨɤ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�

ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ� ɤɪɢɬɟɪɢɹ� Ɇɚɧɧɚ±ɍɢɬɧɢ�� ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ�
ɚɧɚɥɢɡ� ±� ɫ� ɩɨɦɨɳɶɸ� 5�ɤɪɢɬɟɪɢɹ� ɋɩɢɪɦɟɧɚ�� Ɂɧɚɱɢɦɵɦɢ� ɫɱɢɬɚɥɢ�
ɪɚɡɥɢɱɢɹ� ɩɪɢ� ɪ������� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ� ɢɡɦɟɪɟɧɢɹ�
ɩɨɡɜɨɥɢɥɢ� ɪɚɡɞɟɥɢɬɶ� ɜɫɸ� ɤɨɝɨɪɬɭ� ɩɚɰɢɟɧɬɨɜ� ɧɚ� �� ɝɪɭɩɩɵ�� ɉɟɪɜɭɸ�
ɝɪɭɩɩɭ��Q ����ɫɨɫɬɚɜɢɥɢ�ɛɨɥɶɧɵɟ�ɫ�ɨɠɢɪɟɧɢɟɦ��ɜɬɨɪɭɸ�±�ɩɚɰɢɟɧɬɵ�ɫ�
ɧɨɪɦɚɥɶɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��Q �����ɍ�ɛɨɥɶɧɵɯ�ɂȻɋ�ɫ�ɨɠɢɪɟɧɢɟɦ�ɭɪɨɜɟɧɶ�
ɬɟɫɬɨɫɬɟɪɨɧɚ� ɛɵɥ� ɡɧɚɱɢɦɨ� ɧɢɠɟ�� ɱɟɦ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɧɨɪɦɚɥɶɧɨɣ�
ɦɚɫɫɨɣ�ɬɟɥɚ���������YV���������ɧɝ�ɞɥ��S ��������ɉɪɢ�ɷɬɨɦ�ɭ�ɛɨɥɶɧɵɯ�
ɂȻɋ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɂɆɌ� ɭɪɨɜɟɧɶ� ɬɟɫɬɨɫɬɟɪɨɧɚ� ɨɤɚɡɚɥɫɹ� ɛɨɥɟɟ�
ɧɢɡɤɢɦ��ɱɟɦ�ɭ�ɡɞɨɪɨɜɵɯ�ɥɢɰ���������YV����������ɧɝ�ɞɥ��S���������ɍ�
ɛɨɥɶɧɵɯ�ɂȻɋ�ɜɵɹɜɥɟɧɚ�ɨɛɪɚɬɧɚɹ�ɤɨɪɪɟɥɹɰɢɹ�ɭɪɨɜɧɹ�ɬɟɫɬɨɫɬɟɪɨɧɚ�ɫ�
ɂɆɌ��U �������ɪ �������ɢ�ɈɌ� �U ������ɪ���������ȼɵɜɨɞɵ��ɍ�ɛɨɥɶɧɵɯ�
ɂȻɋ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ�ɨɬɦɟɱɚɟɬɫɹ�ɛɨɥɟɟ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɬɟɫɬɨɫɬɟɪɨɧɚ��
ɱɟɦ�ɭ�ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɬɨɝɨ�ɠɟ�ɜɨɡɪɚɫɬɚ��ɋɨɱɟɬɚɧɢɟ�ɂȻɋ�ɫ�ɨɠɢɪɟɧɢɟɦ�
ɭ� ɦɭɠɱɢɧ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɦ� ɚɧɞɪɨɝɟɧɧɵɦ�
ɞɟɮɢɰɢɬɨɦ�

5(/$7,216+,3� 2)� 2%(6,7<� $1'� $1'52*(1� 67$786� ,1�
3$7,(176�:,7+�&2521$5<�+($57�',6($6(
$�9��'RQWVRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��/�9��9DVLO\HYD
9RURQH]K� 0HGLFDO� $FDGHP\� QDPHG� DIWHU� 1�1�� %XUGHQNR�� 9RURQH]K��
5XVVLD

,QWURGXFWLRQ��,Q�UHFHQW�\HDUV�LW�KDV�EHHQ�VKRZQ�WKDW�LQ�PHQ�ZLWK�FRURQDU\�
KHDUW� GLVHDVH� �&+'�� LV� RIWHQ� GHWHFWHG� D� SUHPDWXUH� GHFOLQH� LQ� DQGURJHQ�
SURGXFWLRQ��$W� WKLV� HDUO\� DQGURJHQ�GH¿FLHQF\� FDXVHV� UHPDLQ� WKH� VXEMHFW�
RI� GHEDWH�� ,Q� FRQQHFWLRQ� ZLWK� WKH� SUREOHP� RI� DFTXLUHG� K\SRJRQDGLVP�
LQ�SDWLHQWV�ZLWK�&+'�KDV�DWWUDFWHG� WKH�DWWHQWLRQ�RI� UHVHDUFKHUV� WR� VWXG\�
WKH� UROH� RI� REHVLW\�� HVSHFLDOO\� DEGRPLQDO� LWV� W\SH��$LP��7R� HYDOXDWH� WKH�
LPSDFW�RI�JHQHUDO�DQG�DEGRPLQDO�REHVLW\�RQ�DQGURJHQLF�VWDWXV�RI�PHQ�ZLWK�
&+'��0DWHULDOV�DQG�PHWKRGV��6XUYH\HG�����PDOH�SDWLHQWV�VXIIHULQJ�IURP�
FKURQLF� &+'� �PHDQ� DJH� ��������� \HDUV��� 2EHVLW\� LV� GH¿QHG� DFFRUGLQJ�
WR� WKH�:+2�FODVVL¿FDWLRQ� ��������ZLWK�ERG\�PDVV� LQGH[� �%0,��RI������
NJ�Pð�RU�PRUH��$EGRPLQDO�REHVLW\�ZDV�FRQVLGHUHG�ZDLVW�FLUFXPIHUHQFH��
H[FHHGLQJ� ��� FP�� 7KH� FRQWURO� JURXS� FRQVLVWHG� RI� ��� KHDOWK\� PHQ� RI�
VLPLODU�DJH��'HWHUPLQDWLRQ�RI�WHVWRVWHURQH�LQ�WKH�EORRG�ZDV�FDUULHG�RXW�RQ�
WKH�,008/,7(������DQDO\]HU��'3&��86$��XVLQJ�D�FKHPLOXPLQHVFHQFH�
LPPXQRDVVD\�� 6WDWLVWLFDO� SURFHVVLQJ� ZDV� SHUIRUPHG� XVLQJ� VWDQGDUG�
VRIWZDUH� SDFNDJH� 67$7,67,&$� YHU�� ����� &RPSDULVRQ� RI� LQGHSHQGHQW�
JURXSV� ZDV� SHUIRUPHG� XVLQJ� WKH� QRQSDUDPHWULF� 0DQQ�:KLWQH\� WHVW��
FRUUHODWLRQ� DQDO\VLV� ±� XVLQJ� 5�6SHDUPDQ� WHVW�� 6LJQL¿FDQW� GLIIHUHQFHV�
FRQVLGHUHG�DW�S�������5HVXOWV��$QWKURSRPHWULF�PHDVXUHPHQWV�DOORZHG�WR�
GLYLGH�WKH�ZKROH�FRKRUW�RI�SDWLHQWV�LQWR���JURXSV��7KH�¿UVW�JURXS��Q ����
FRQVLVWHG�RI�SDWLHQWV�ZLWK�REHVLW\��WKH�VHFRQG���SDWLHQWV�ZLWK�QRUPDO�ERG\�
ZHLJKW� �Q ����� 7HVWRVWHURQH� OHYHOV� LQ� &+'� SDWLHQWV� ZLWK� REHVLW\� ZHUH�
VLJQL¿FDQWO\�ORZHU�WKDQ�LQ�SHUVRQV�ZLWK�QRUPDO�ERG\�ZHLJKW���������YV��
�������QJ�GO��S ��������7HVWRVWHURQH�OHYHOV�LQ�REHVH�SDWLHQWV�ZLWK�&+'�
ZDV�VLJQL¿FDQWO\�ORZHU�WKDQ�LQ�SDWLHQWV�ZLWK�QRUPDO�ERG\�ZHLJKW���������
YV�� ������� QJ�GO�� S �������� $W� WKH� VDPH� WHVWRVWHURQH� OHYHOV� LQ� &+'�
SDWLHQWV� UHJDUGOHVV� RI� %0,� DSSHDUHG� ORZHU� WKDQ� LQ� KHDOWK\� LQGLYLGXDOV�
�������� YV�� �������� QJ�GO�� S��������� ,Q� SDWLHQWV� ZLWK� &+'� GHWHFWHG�
LQYHUVH�FRUUHODWLRQ�RI�WHVWRVWHURQH�OHYHOV�ZLWK�%0,��U �������S �������DQG�
ZDLVW� FLUFXPIHUHQFH� �U ������ S��������� &RQFOXVLRQ�� &+'�PDOH� SDWLHQWV�
KDYH� ORZHU� WHVWRVWHURQH� OHYHOV� WKDQ�KHDOWK\� LQGLYLGXDOV�RI� WKH�VDPH�DJH��
&+'�FRPELQHG�ZLWK�REHVLW\�LQ�PHQ�LV�FKDUDFWHUL]HG�E\�WKH�PRVW�VHYHUH�
DQGURJHQ�GH¿FLHQF\�

Ʌȿɑȿɇɂȿ�ȺɊɌȿɊɂȺɅɖɇɈɃ�ȽɂɉȿɊɌȿɇɁɂɂ�ȼ�ɋɈɑȿɌȺɇɂɂ�
ɋ�ɇȿȺɅɄɈȽɈɅɖɇɈɃ�ɀɂɊɈȼɈɃ�ȻɈɅȿɁɇɖɘ�ɉȿɑȿɇɂ
Ɇ�Ɇ��Ɂɚɣɰɟɜɚ��Ⱥ�Ⱥ��Ⱥɧɞɪɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɉ�ə��Ȼɚɛɚɤ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ⱥɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ȺȽ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɢ� ɨɩɚɫɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜɫɥɟɞɫɬɜɢɟ� ɜɡɚɢɦɨɫɜɹɡɢ�
ɫ� ɢɧɫɭɥɶɬɨɦ� ɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ȼ� ɬɨ� ɠɟ�
ɜɪɟɦɹ� ɧɟɚɥɤɨɝɨɥɶɧɚɹ� ɠɢɪɨɜɚɹ� ɛɨɥɟɡɧɶ� ɩɟɱɟɧɢ� �ɇȺɀȻɉ�� ɫɬɚɥɚ�
ɫɚɦɵɦ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ� ɩɟɱɟɧɢ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ��
Ɉɧɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɭ� ɨɞɧɨɣ� ɬɪɟɬɢ� ɨɬ� ɨɛɳɟɣ�ɱɢɫɥɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ��
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɫɟ� ɱɚɳɟ� ɩɨɹɜɥɹɸɬɫɹ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ� ɬɨɝɨ��
ɱɬɨ� ɇȺɀȻɉ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ� ɩɪɟɞɢɤɬɨɪɨɦ� ȺȽ�� ɉɨɤɚ� ɟɳɟ� ɧɟ� ɹɫɧɨ��
ɤɚɤ� ɥɟɱɟɧɢɟ� ɇȺɀȻɉ� ɛɭɞɟɬ� ɦɨɞɭɥɢɪɨɜɚɬɶ� ɪɢɫɤ� ȺȽ�� ȼɫɟ� ɛɨɥɶɲɟ�
ɜɧɢɦɚɧɢɹ� ɭɞɟɥɹɟɬɫɹ� ɜɥɢɹɧɢɸ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɧɚ� ɪɚɡɜɢɬɢɟ�
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ɇȺɀȻɉ��Ɉɞɧɚɤɨ�ɬɨɱɧɵɣ�ɦɟɯɚɧɢɡɦ�ɪɚɡɜɢɬɢɹ�ɨɫɬɚɟɬɫɹ�ɧɟɢɡɜɟɫɬɧɵɦ��
Ɇɧɨɝɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɬɨɬ� ɮɚɤɬ�� ɱɬɨ� $Ƚ� ɹɜɥɹɟɬɫɹ�
ɫɥɨɠɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɝɟɧɨɜ� ɢ�
ɮɚɤɬɨɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜɵɹɜɥɟɧɢɟ� ɧɨɜɵɯ�
ɝɟɧɨɜ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ�ɦɨɝɥɨ�ɛɵ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɞɚɥɶɧɟɣɲɟɦɭ�
ɜɵɹɫɧɟɧɢɸ�ɨɫɧɨɜɧɵɯ�ɦɨɥɟɤɭɥɹɪɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ�ȺȽ��Ȼɵɥɨ� ɫɞɟɥɚɧɨ�
ɩɪɟɞɩɨɥɨɠɟɧɢɟ�� ɱɬɨ� ɪɟɧɢɧ�ɚɧɝɢɨɬɟɧɡɢɧɨɜɚɹ� ɫɢɫɬɟɦɚ� �ɊȺɋ�� ɢɝɪɚɟɬ�
ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɪɟɝɭɥɹɰɢɢ� ɤɪɨɜɹɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɢ� ɩɚɬɨɝɟɧɟɡɟ� ȺȽ��
ɉɨɥɢɦɨɪɮɢɡɦ� ɝɟɧɨɜ� ɊȺɋ�� ɤɨɬɨɪɵɟ� ɤɨɞɢɪɭɸɬ� ɚɧɝɢɨɬɟɧɡɢɧɨɝɟɧ��
ɚɧɝɢɨɬɟɧɡɢɧ�ɩɪɟɜɪɚɳɚɸɳɢɣ� ɮɟɪɦɟɧɬ�� ɪɟɰɟɩɬɨɪ� ��ɝɨ� ɬɢɩɚ� ɤ�
ɚɧɝɢɨɬɟɧɡɢɧɨɝɟɧɭ� ,,� ɬɢɩɚ� �$*75���� ɛɵɥɢ�ɲɢɪɨɤɨ� ɢɫɫɥɟɞɨɜɚɧɵ� ɤɚɤ�
ɩɨɬɟɧɰɢɚɥɶɧɵɟ� ɥɨɤɭɫɵ� ɞɥɹ� ȺȽ�� ɇɟɤɨɬɨɪɵɟ� ɦɟɬɚ�ɚɧɚɥɢɡɵ� ɩɨɤɚɡɚɥɢ��
ɱɬɨ�$����&� ɩɨɥɢɦɨɪɮɢɡɦ� ɜ� ɝɟɧɟ�$*75�� ɫɜɹɡɚɧ� ɫ� ȺȽ�� ȼ� ɧɟɞɚɜɧɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɬɚɤɠɟ� ɭɫɬɚɧɨɜɥɟɧɚ� ɜɟɞɭɳɚɹ� ɪɨɥɶ� ɚɧɝɢɨɬɟɧɡɢɧɚ� ,,�
ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɮɢɛɪɨɡɚ� ɩɟɱɟɧɢ�� ɗɬɢ� ɧɚɛɥɸɞɟɧɢɹ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɟ�ɩɪɢɦɟɧɟɧɢɟ�ɚɧɬɚɝɨɧɢɫɬɨɜ�ɪɟɰɟɩɬɨɪɨɜ�ɚɧɝɢɨɬɟɧɡɢɧɚ�
,,� ɹɜɥɹɟɬɫɹ� ɛɟɡɨɩɚɫɧɵɦ� ɢ� ɷɮɮɟɤɬɢɜɧɵɦ� ɞɥɹ� ɥɟɱɟɧɢɹ� ɇȺɀȻɉ��
Ʉɪɨɦɟ� ɬɨɝɨ�� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɪɚɣɧɟ� ɧɟɨɛɯɨɞɢɦɵ� ɞɥɹ� ɭɫɬɚɧɨɜɥɟɧɢɹ�
ɩɚɬɨɮɢɡɢɨɥɨɝɢɢ�ȺȽ�ɫ�ɇȺɀȻɉ�ɢ�ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ȺȽ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɇȺɀȻɉ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ�
ɨɩɬɢɦɚɥɶɧɨɣ� ɫɯɟɦɵ� ɥɟɱɟɧɢɹ� ȺȽ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɇȺɀȻɉ� ɧɚ� ɨɫɧɨɜɟ�
ɢɡɭɱɟɧɢɹ� ɩɨɥɢɦɨɪɮɢɡɦɚ� $����&� ɝɟɧɚ� $*75��� ɝɟɧɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɉɥɚɧɢɪɭɟɬɫɹ�ɨɛɫɥɟɞɨɜɚɧɢɟ����ɩɚɰɢɟɧɬɨɜ�ɫ�ȺȽ�ɜ�ɫɨɱɟɬɚɧɢɢ�
ɫ� ɇȺɀȻɉ�� ȼ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɛɭɞɭɬ� ɜɤɥɸɱɟɧɵ� ��� ɡɞɨɪɨɜɵɯ�
ɥɢɰ�� Ȼɭɞɭɬ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɫɭɛɴɟɤɬɢɜɧɵɟ� �ɠɚɥɨɛɵ�� ɚɧɚɦɧɟɡ�� ɢ�
ɨɛɴɟɤɬɢɜɧɵɟ� ɦɟɬɨɞɵ� �ɨɫɦɨɬɪ�� ɩɚɥɶɩɚɰɢɹ�� ɩɟɪɤɭɫɫɢɹ�� ɚɭɫɤɭɥɶɬɚɰɢɹ��
ɢɡɦɟɪɟɧɢɟ�ɚɪɬɟɪɢɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ���ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�
±� ɢɧɞɟɤɫ� ɦɚɫɫɵ� ɬɟɥɚ�� Ʉɥɢɧɢɤɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ
ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɬɪɭɤɬɭɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɩɟɱɟɧɢ�ɢ�ɫɟɪɞɰɟ� �ɍɁɂ���
ɤɥɢɧɢɤɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɞɨɩɥɟɪɨɜɫɤɨɣ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɢ� ±� ɞɥɹ� ɜɫɟɯ� ɬɟɦɚɬɢɱɟɫɤɢɯ� ɛɨɥɶɧɵɯ��
ɚ�ɬɚɤɠɟ�ɟɠɟɞɧɟɜɧɵɣ�ɦɨɧɢɬɨɪɢɧɝ�ɚɪɬɟɪɢɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ��ɫɤɨɪɨɫɬɢ�
ɩɭɥɶɫɨɜɨɣ� ɜɨɥɧɵ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɩɨɥɢɦɨɪɮɢɡɦɚ�
$����&� ɝɟɧɚ� $*75�� ɛɭɞɟɬ� ɜɵɩɨɥɧɟɧɨ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɨɟ�
ɬɟɫɬɢɪɨɜɚɧɢɟ�ɫ�ɩɨɦɨɳɶɸ�ɩɨɥɢɦɟɪɚɡɧɨɣ�ɰɟɩɧɨɣ�ɪɟɚɤɰɢɢ��Ɋɟɡɭɥɶɬɚɬɵ��
ɉɥɚɧɢɪɭɟɬɫɹ� ɨɩɪɟɞɟɥɢɬɶ� ɜɥɢɹɧɢɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ�
ɩɟɱɟɧɢ�� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɫɟɪɞɰɟ�� ȼɨɡɞɟɣɫɬɜɢɟ�
ɩɨɥɢɦɨɪɮɢɡɦɚ� $����&� ɝɟɧɚ� $*75�� ɛɭɞɟɬ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ɭ�
ɛɨɥɶɧɵɯ� ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɶɸ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɇȺɀȻɉ�� Ȼɭɞɭɬ�
ɜɵɞɟɥɟɧɵ�ɝɪɭɩɩɵ�ɪɢɫɤɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɝɟɧɨɬɢɩɨɜ�ɩɨɥɢɦɨɪɮɧɨɝɨ�
ɝɟɧɚ� $*75�� ɫ� ɧɚɢɛɨɥɟɟ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ� ɬɟɱɟɧɢɟɦ� ȺȽ� ɧɚ� ɮɨɧɟ�
ɇȺɀȻɉ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɛɭɞɟɬ� ɪɚɡɪɚɛɨɬɚɧ� ɨɩɬɢɦɚɥɶɧɵɣ� ɚɥɝɨɪɢɬɦ�
ɥɟɱɟɧɢɹ�ȺȽ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɇȺɀȻɉ�ɫ�ɭɱɟɬɨɦ�ɜɵɹɜɥɟɧɧɵɯ�ɧɚɪɭɲɟɧɢɣ�
ɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɥɢɦɨɪɮɢɡɦɚ�$����&�ɝɟɧɚ�$*75���ȼɵɜɨɞɵ��ɗɬɨ�
ɩɨɡɜɨɥɢɬ�ɭɜɟɥɢɱɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ��ɚ�ɬɚɤɠɟ�ɭɦɟɧɶɲɢɬɶ�ɪɢɫɤ�
ɩɪɨɹɜɥɟɧɢɹ�ɢ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�
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,QWURGXFWLRQ��$UWHULDO� K\SHUWHQVLRQ� �$+�� LV� D� PDMRU� FRPSRQHQW� RI� WKH�
JOREDO�KHDOWK�EXUGHQ��GXH�WR�LWV�DVVRFLDWLRQ�ZLWK�VWURNH�DQG�FDUGLRYDVFXODU�
GLVHDVHV�� )XUWKHUPRUH�� QRQ�DOFRKROLF� IDWW\� OLYHU� GLVHDVH� �1$)/'�� KDV�
EHFRPH�WKH�PRVW�SUHYDOHQW�OLYHU�GLVHDVH�ZRUOGZLGH��,W�LV�SUHVHQW�LQ�XS�WR�
RQH�WKLUG� RI� WKH� JHQHUDO� SRSXODWLRQ��(YLGHQFH� LV� QRZ�DFFXPXODWLQJ� WKDW�
1$')/�PD\�VHUYH�DV�D�SUHGLFWRU�RI�$+��,W�LV�QRW�\HW�FOHDU�KRZ�WUHDWPHQW�
RI� 1$)/'� ZLOO� PRGXODWH� WKH� ULVN� RI� $+�� 7KH� LPSRUWDQFH� RI� JHQHWLF�
FKDQJHV� LQ� HWLRORJ\� DQG� SDWKRJHQHVLV� RI�1$)/'�KDV� EHHQ� LQFUHDVLQJO\�
UHFRJQL]HG�� 1HYHUWKHOHVV�� WKH� H[DFW� PHFKDQLVP� LV� ODUJHO\� XQNQRZQ��
0DQ\� VWXGLHV� VXSSRUW� WKH� IDFW� WKDW�$+� LV� D� FRPSOH[� GLVHDVH� UHVXOWLQJ�
IURP�WKH�LQWHUDFWLRQV�RI�JHQHV�DQG�HQYLURQPHQWDO�IDFWRUV��7KHUHIRUH�� WKH�
LGHQWL¿FDWLRQ�RI�QHZ�VXVFHSWLELOLW\�JHQHV�ZRXOG�KHOS�IXUWKHU�HOXFLGDWH�WKH�
XQGHUO\LQJ�PROHFXODU�PHFKDQLVPV�RI�$+��7KH�UHQQLQ�DQJLRWHQVLQ�V\VWHP�
�5$6��KDV�EHHQ�VXJJHVWHG�WR�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�UHJXODWLRQ�RI�
EORRG� SUHVVXUH� DQG� SDWKRJHQHVLV� RI�$+��7KXV�� SRO\PRUSKLVPV� RI� 5$6�
JHQHV� WKDW� HQFRGH� DQJLRWHQVLQRJHQ�� DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� DQG�
DQJLRWHQVLQRJHQ� ,,� W\SH� ±�� UHFHSWRU� �$*75��� KDYH� EHHQ� H[WHQVLYHO\�
LQYHVWLJDWHG�DV�SRWHQWLDO�ORFL�IRU�$+��6HYHUDO�PHWD�DQDO\VHV�KDYH�LQGLFDWHG�
WKDW�$����&�SRO\PRUSKLVP� LQ� WKH�$*75��JHQH� LV� DVVRFLDWHG�ZLWK�$+��
5HFHQW� VWXGLHV� KDYH� GHPRQVWUDWHG� D� FUXFLDO� UROH� RI� DQJLRWHQVLQ� ,,� LQ�
WKH� SDWKRJHQHVLV� RI� KHSDWLF� ¿EURVLV��$GPLQLVWUDWLRQ� RI� DQ� DQWDJRQLVW� RI�
DQJLRWHQVLQ�GHFUHDVHG�KHSDWLF�¿EURVLV�LQ�UDWV��7KHVH�REVHUYDWLRQV�VXJJHVW�

WKDW� WKHUDSHXWLF� XVH� RI� DQ� DQJLRWHQVLQ� ,,� UHFHSWRU� DQWDJRQLVW� LV� VDIH� DQG�
HI¿FDFLRXV�IRU�WKH�WUHDWPHQW�RI�1$)/'��)XUWKHUPRUH��VWXGLHV�DUH�XUJHQWO\�
QHHGHG� WR� HVWDEOLVK� WKH� SDWKRSK\VLRORJ\� RI�$+� ZLWK� 1$)/'� DQG� WKH�
EHQH¿W�RI�HDUO\�GLDJQRVLV�DQG�WUHDWPHQW�RI�$+�LQ�SDWLHQWV�ZLWK�1$)/'��
$LP��2EMHFWLYH� LV� WR�GHYHORS� DQ�RSWLPDO� VFKHPH�RI� WUHDWPHQW�RI�$+� LQ�
FRPELQDWLRQ�ZLWK�1$)/'�EDVHG�RQ�WKH�VWXG\�RI�SRO\PRUSKLVP�RI�$*75��
�$����&��JHQH��0DWHULDOV� DQG�PHWKRGV�� ���SDWLHQWV�ZLWK�$+�FRPELQHG�
ZLWK�1$)/'�LV�WR�EH�H[DPLQHG��&RQWURO�JURXS�RI����KHDOWK\�LQGLYLGXDOV�
ZLOO�EH�LQFOXGHG��,W�ZLOO�EH�XVHG�VXEMHFWLYH��FRPSODLQWV��KLVWRU\�RI�GLVHDVH�
DQG� OLIH�� DQG� REMHFWLYH� PHWKRGV� �LQVSHFWLRQ�� SDOSDWLRQ�� SHUFXVVLRQ��
DXVFXOWDWLRQ��PHDVXUHPHQW� RI� EORRG� SUHVVXUH��� DQWKURSRPHWULF� LQGLFHV� ±�
%0,�IRU�WKH�VWXG\��&OLQLFDO�DQG�ODERUDWRU\�UHVHDUFK�LQYROYHV�VWXG\��&OLQLFDO�
DQG� LQVWUXPHQWDO�H[DPLQDWLRQ� IRU�GHWHUPLQDWLRQ�RI� VWUXFWXUDO�FKDQJHV� LQ�
WKH� OLYHU� DQG� KHDUW� VRQRJUDSK\� ZLOO� EH� FRQGXFWHG� E\� WKHVH� DXWKRULWLHV��
FOLQLFDO�DQG�LQVWUXPHQWDO�H[DPLQDWLRQ�E\�'RSSOHU�HFKRFDUGLRJUDSK\�±�WKH�
UHJLPH�ZLOO�EH�KHOG�WR�DOO�WKHPDWLF�SDWLHQWV��DV�ZHOO�DV�GDLO\�PRQLWRULQJ�RI�
EORRG�SUHVVXUH��FXII�WHVW�DQG�YHORFLW\�RI�SXOVH�ZDYHV��7R�GHWHUPLQH�DOOHOLF�
SRO\PRUSKLVP� $*75�� �$����&�� JHQH� WKH� PROHFXODU�JHQHWLF� WHVWLQJ�
�SRO\PHUDVH�FKDLQ�UHDFWLRQ��ZLOO�EH�FRQGXFWHG��5HVXOWV��7KH�SURJUHVV�RI�
$+� LQ�SDWLHQWV�ZLWK�1$)/'��GHWHUPLQH� WKH� LQÀXHQFH�RI� DFWLYLW\�RI� WKH�
SDWKRORJLFDO�SURFHVV�LQ�OLYHU�DW�FDUGLDF�KDHPRG\QDPLF�LQGLFDWRUV�ZLOO�EH�
H[DPLQHG��7KH�LPSDFW�RI�$*75���$����&��JHQH�SRO\PRUSKLVP�ZLOO�EH�
DQDO\]HG� LQ�K\SHUWHQVLYH�SDWLHQWV�ZLWK�1$)/'��:H�ZLOO� GHWHUPLQH� ULVN�
JURXSV�GHSHQGLQJ�RQ�WKH�JHQRW\SHV�RI�SRO\PRUSKLF�PDUNHUV�$*75��JHQH�
ZLWK�PRVW�XQIDYRXUDEOH�FRXUVH�RI�$+�LQ�FRPELQDWLRQ�ZLWK�1$)/'��$OVR��
DQ� RSWLPDO� DOJRULWKP� IRU� WKH� WUHDWPHQW� RI�$+� LQ� SDWLHQWV�ZLWK�1$)/'�
FRQVLGHULQJ�WKH�LGHQWL¿HG�YLRODWLRQV�DQG�GHSHQGLQJ�RQ�WKH�SRO\PRUSKLVP�
RI�WKH�$*75���$����&��JHQH�ZLOO�EH�GHYHORSHG��&RQFOXVLRQ��7KHVH�ZLOO�
SURYLGH�WKH�RSSRUWXQLW\�WR�LQFUHDVH�WKH�HI¿FLHQF\�RI�WUHDWPHQW�WR�UHGXFH�
WKH�ULVN�RI�PDQLIHVWDWLRQ�DQG�SURJUHVVLRQ�RI�GLVHDVH�

ɗɏɈɄȺɊȾɂɈȽɊȺɎɂə� ɂ� ɐȿɇɌɊȺɅɖɇɈȿ� ȼȿɇɈɁɇɈȿ�
ȾȺȼɅȿɇɂȿ�ɉɊɂ�ɉɊɈȼȿȾȿɇɂɂ�ɂɇɎɍɁɂɈɇɇɈɃ�ɌȿɊȺɉɂɂ�
ɄɊɂɌɂɑȿɋɄɂɏ�ɋɈɋɌɈəɇɂɃ
Ɇ�Ⱦ��Ȼɚɣɬɭɛɚɟɜɚ��Ƚ�ȼ��ɋɦɢɪɧɨɜɚ��Ɍ�Ɋ��ɉɚɧɱɭɥɢɞɡɟ��Ⱦ�Ɋ��Ɍɭɪɥɵɛɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��Ⱦɸɫɭɩɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɰɟɧɬɪɚɥɶɧɨɣ� ɢ� ɥɟɝɨɱɧɨɣ�
ɝɟɦɨɞɢɧɚɦɢɤɢ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɢɧɮɭɡɢɨɧɧɨ�ɬɪɚɧɫɮɭɡɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�
�ɂɌɌ�� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɜɨɩɪɨɫɨɦ� ɤɥɢɧɢɱɟɫɤɨɣ� ɦɟɞɢɰɢɧɵ��
ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɧɚɥɢɱɢɟɦ� ɜ� ɩɪɚɤɬɢɤɟ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɫɥɭɱɚɟɜ�
ɫɦɟɪɬɢ� ɩɚɰɢɟɧɬɨɜ�� ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɹɦɢ� ɩɪɨɜɨɞɢɦɨɣ�
ɚɤɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɩɪɨɜɟɫɬɢ�ɨɰɟɧɤɭ�ɫɨɫɬɨɹɧɢɹ�
ɰɟɧɬɪɚɥɶɧɨɣ� ɢ� ɥɟɝɨɱɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɭ� ɛɨɥɶɧɵɯ� ɜ� ɤɪɢɬɢɱɟɫɤɨɦ�
ɫɨɫɬɨɹɧɢɢ� ɞɨ� ɢ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɂɌɌ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɋɨɫɬɨɹɧɢɟ� ɰɟɧɬɪɚɥɶɧɨɣ� ɢ� ɥɟɝɨɱɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɨɰɟɧɢɜɚɥɢ�
ɦɟɬɨɞɚɦɢ�ɢɧɜɚɡɢɜɧɨɝɨ��ɢɡɦɟɪɟɧɢɟ�ɐȼȾ��ɤɚɬɟɬɟɪɢɡɚɰɢɹ�ɩɨɞɤɥɸɱɢɱɧɨɣ�
ɜɟɧɵ� ɩɨ� ɋɟɥɶɞɢɧɝɟɪɭ�� ɢ� ɧɟɢɧɜɚɡɢɜɧɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� �ɗɯɨɄȽ� ±�
ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫɟɪɞɰɚ��ɆɈ�±�ɦɢɧɭɬɧɵɣ�ɨɛɴɟɦ��
ɍɈ�±�ɭɞɚɪɧɵɣ�ɨɛɴɟɦ��ɍɂ�±�ɭɞɚɪɧɵɣ�ɢɧɞɟɤɫ��ɋɂ�±�ɫɟɪɞɟɱɧɵɣ�ɢɧɞɟɤɫ��
Ɏȼ� ±� ɮɪɚɤɰɢɹ� ɜɵɛɪɨɫɚ�� Ʌɉ� ±� ɥɟɜɨɟ� ɩɪɟɞɫɟɪɞɢɟ�� ɉɀ� ±� ɩɪɚɜɵɣ�
ɠɟɥɭɞɨɱɟɤ��ɈɅɋ�±�ɨɛɳɟɟ�ɥɟɝɨɱɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ��ȾɅȺɫɪ�±�ɫɪɟɞɧɟɟ�
ɞɚɜɥɟɧɢɟ� ɜ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ�� ɞɢɚɦɟɬɪ� ɅȺ� ±� ɞɢɚɦɟɬɪ� ɥɟɝɨɱɧɨɣ�
ɚɪɬɟɪɢɢ�� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɤɪɨɜɨɬɨɤɚ� ɱɟɪɟɡ� ɅȺ��� Ɇɟɬɨɞɢɤɢ�
ɦɨɧɢɬɨɪɢɧɝɚ�ɩɪɢɦɟɧɹɥɢɫɶ�ɭ����ɛɨɥɶɧɵɯ��ɩɨɥɭɱɚɜɲɢɯ�ɥɟɱɟɧɢɟ�ɜ�ɉɂɌ�
ɢ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɨɬɞɟɥɟɧɢɹɯ�ɛɨɥɶɧɢɰɵ�ɫɤɨɪɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ��ȻɋɆɉ��ɝ��ɋɟɦɟɣ��ɂɡ�ɧɢɯ�������ɫɨɫɬɚɜɢɥɢ�ɛɨɥɶɧɵɟ�ɫ�ɨɠɨɝɚɦɢ�
,,±,,,Ȼ�ɫɬɟɩɟɧɢ�ɢ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�ɝɨɥɟɧɟɣ������±�ɫ�ɨɫɬɪɨɣ�ɩɧɟɜɦɨɧɢɟɣ�
ɢ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɢɲɟɦɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɶɸ�ɫɟɪɞɰɚ��ɨɫɬɚɥɶɧɵɟ������±�ɫ�
ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɶɸ�ɢ������±�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɨɫɬɟɨɦɢɟɥɢɬɨɦ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥ����������ɝɨɞɚ��ɩɥɨɳɚɞɶ�ɩɨɜɟɪɯɧɨɫɬɢ�ɬɟɥɚ�
±� ����������ɦð�� Ɋɟɡɭɥɶɬɚɬɵ��ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɨɤɚɡɵɜɚɥɚɫɶ�ɧɟɨɬɥɨɠɧɚɹ
ɩɨɦɨɳɶ��ɨɫɧɨɜɨɣ�ɤɨɬɨɪɨɣ�ɹɜɢɥɚɫɶ�ɂɌɌ��ɂɌɌ�ɫɨɫɬɨɹɥɚ�ɢɡ�ɤɨɥɥɨɢɞɧɵɯ��
ɤɪɢɫɬɚɥɥɨɢɞɧɵɯ� ɪɚɫɬɜɨɪɨɜ�� ɩɪɟɩɚɪɚɬɨɜ� ɤɪɨɜɢ� ɢ� ɤɪɨɜɟɡɚɦɟɧɢɬɟɥɟɣ��
ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɚɧɚɥɢɡɚ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɨɛɴɟɦ�ɜɧɭɬɪɢɜɟɧɧɨɣ�ɢɧɮɭɡɢɢ�
ɫɨɫɬɚɜɢɥ�ɨɬ�����ɞɨ������ɦɥ�ɫɭɬɤɢ��ɂɫɫɥɟɞɨɜɚɧɢɟɦ�ɢɫɯɨɞɧɵɯ�ɡɧɚɱɟɧɢɣ�
ɩɚɪɚɦɟɬɪɨɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɢ�ɥɟɝɨɱɧɨɣ�ɝɟɦɨɞɢɧɚɦɢɤɢ�ɭ�ɛɨɥɶɧɵɯ�ɩɨɫɥɟ�
ɜɵɯɨɞɚ� ɢɡ� ɤɪɢɬɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɜ� ɰɟɥɨɦ� ɩɨ� ɝɪɭɩɩɟ� ɜɵɹɜɥɟɧɚ�
ɧɨɪɦɚɥɶɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� ɂɧɚɹ�
ɫɢɬɭɚɰɢɹ�ɫɥɨɠɢɥɚɫɶ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɣ�ɢɧɮɭɡɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ��Ɍɚɤ��
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɟ�ɩɨɜɵɲɟɧɢɟ�ɜɟɥɢɱɢɧ�ɐȼȾ�
ɨɬ���������ɞɨ��������ɦɦ�ɜɨɞɧ�ɫɬ���ȺȾɫɪ��±�ɨɬ����������ɞɨ�����������ɦɦ�
ɪɬ�ɫɬ���S��������ɑɚɫɬɨɬɚ�ɫɟɪɞɟɱɧɵɯ�ɫɨɤɪɚɳɟɧɢɣ�ɜɨɡɪɨɫɥɚ�ɞɨ����������
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ɭɞɚɪɨɜ�ɜ�ɦɢɧɭɬɭ��S��������ɉɨɤɚɡɚɬɟɥɢ�ɆɈ�ɢ�ɋɂ�ɞɨɫɬɨɜɟɪɧɨ�ɨɬɥɢɱɚɥɢɫɶ�
ɨɬ�ɢɫɯɨɞɧɵɯ�ɡɧɚɱɟɧɢɣ����������ɥ�ɦɢɧ�ɢ���������ɥ�ɦɢɧîɦð��ɢ�ɫɨɫɬɚɜɢɥɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���������ɥ�ɦɢɧ�ɢ���������ɥ�ɦɢɧîɦð��Ɍɨ�ɠɟ�ɫɚɦɨɟ�ɦɨɠɧɨ�
ɫɤɚɡɚɬɶ�ɢ�ɨ�Ʌɉ�ɢ�ɉɀ��ɩɨɥɨɫɬɧɵɟ�ɪɚɡɦɟɪɵ�ɤɨɬɨɪɵɯ�ɭɜɟɥɢɱɢɥɢɫɶ�ɞɨ�
���������ɢ����������ɫɦ�ɩɪɢ�ɢɫɯɨɞɧɵɯ�ɡɧɚɱɟɧɢɹɯ����������ɢ����������
ɫɦ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��S��������ɑɬɨ�ɤɚɫɚɟɬɫɹ�ɩɚɪɚɦɟɬɪɨɜ�Ɏȼ��ɍɈ�ɢ�ɍɂ��
ɬɨ� ɞɢɧɚɦɢɤɚ� ɩɨɫɥɟɞɧɢɯ� ɧɨɫɢɥɚ� ɯɚɪɚɤɬɟɪ� ɬɟɧɞɟɧɰɢɢ� �S!������� ɉɪɢ�
ɚɧɚɥɢɡɟ� ɩɚɪɚɦɟɬɪɨɜ� ɥɟɝɨɱɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɜɵɹɜɥɟɧɨ� ɞɨɫɬɨɜɟɪɧɨɟ�
ɩɨɜɵɲɟɧɢɟ�ȾɅȺɫɪ�ɢ�ɞɢɚɦɟɬɪɚ�ɅȺ�±�ɨɬ����������ɞɨ����������ɦɦ�ɪɬ�ɫɬ��
ɢ� ɨɬ� ��������� ɞɨ� ��������� ɫɦ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �S��������Ɉɛɧɚɪɭɠɟɧɵ�
ɩɨɜɵɲɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɈɅɋ� ±� ����������� ɞɢɧ�ɫîɫɦð� �S������� ɢ�
ɦɚɤɫɢɦɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɥɟɝɨɱɧɨɝɨ�ɤɪɨɜɨɬɨɤɚ�±����������ɦ�ɫ��S��������
ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɐȼȾ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɬ�
���ɞɨ����ɦɦ�ɜɨɞɧ�ɫɬ��ɡɧɚɱɟɧɢɹ�ɫɪɟɞɧɟɝɨ�ɞɚɜɥɟɧɢɹ�ɜ�ɥɟɝɨɱɧɨɣ�ɚɪɬɟɪɢɢ�
ɫɨɫɬɚɜɢɥɢ���±���ɦɦ�ɪɬ�ɫɬ���ɚ�ɈɅɋ�ɛɵɥɢ�ɧɚ�ɭɪɨɜɧɟ�ɨɬ�����ɞɨ�����ɞɢɧ�
ɫîɫɦð�� ȼɵɜɨɞɵ�� ��� ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɂɌɌ� ɫ� ɰɟɥɶɸ� ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɝɢɩɟɪɜɨɥɟɦɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɧɟɨɛɯɨɞɢɦ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɢɫɯɨɞɧɵɦ�
ɢ� ɩɨɫɬɬɪɚɧɫɮɭɡɢɨɧɧɵɦ� ɭɪɨɜɧɟɦ� ɐȼȾ� ɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɥɟɝɨɱɧɨɣ�
ɝɟɦɨɞɢɧɚɦɢɤɢ� �ȾɅȺɫɪ�� ɈɅɋ�� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɤɪɨɜɨɬɨɤɚ�
ɅȺ������ɉɪɢ�ɡɧɚɱɟɧɢɹɯ�ɐȼȾ�ɛɨɥɟɟ����ɦɦ�ɜɨɞɧ�ɫɬ��ɜɵɹɜɥɟɧɵ�ɩɪɢɡɧɚɤɢ�
ɥɟɝɨɱɧɨɣ�ɝɢɩɟɪɬɟɧɡɢɢ�

(&+2&$5',2*5$3+<� $1'� &(175$/� 9(1286� 35(6685(�
$7�,1)86,21�7+(5$3<�2)�&5,7,&$/�&21',7,216
0�'��%DLWXED\HYD��*�9��6PLUQRYD��7�5��3DQFKXOLG]H��'�5��7XUO\EDHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��$�$��'\XVXSRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� 5HVHDUFK� RI� FHQWUDO� DQG� SXOPRQDU\� KDHPRG\QDPLFV�
FRQGLWLRQ�DW�LQIXVLRQ�WUDQVIXVLRQDO�WKHUDS\��,77��RI�FULWLFDO�FRQGLWLRQV�LV�
LPSRUWDQW�TXHVWLRQ�RI�FOLQLFDO�PHGLFLQH��,W�LV�H[SODQHG�E\�IUHTXHQW�OHWKDOLW\�
RZLQJ� WR� FRPSOLFDWLRQV� RI� XQEDODQFHG� WKHUDS\��$LP��7KH�ZRUN�SXUSRVH�
ZDV� VWXG\LQJ� RI� FHQWUDO� DQG� SXOPRQDU\� KDHPRG\QDPLFV� IRU� SDWLHQWV� LQ�
FULWLFDO�FRQGLWLRQ�EHIRUH�DQG�DIWHU�,77��0DWHULDOV�DQG�PHWKRGV��&RQGLWLRQ�
RI� FHQWUDO� DQG� SXOPRQDU\� KDHPRG\QDPLFV� ZHUH� HVWLPDWHG� E\� PHWKRGV�
RI� LQYDVLYH� �FHQWUDO� YHQRXV� SUHVVXUH� �&93�� PHDVXUHPHQW� E\� 6HOGLQJHU�
PHWKRG�FDWKHWHUL]DWLRQ�RI�VXEFODYLFXODU�YHLQ��DQG�QRW�LQYDVLYH�PRQLWRULQJ�
�HFKRFDUGLRJUDSK\��(&*���09�±�PLQXWH�YROXPH��%9�±�EHDW�YROXPH��%,�
±� EHDW� LQGH[��+,� ±� KHDUW� LQGH[��ɋ2�±� FDUGLDF� RXWSXW��/$�±� OHIW� DWULXP��
59� ±� ULJKW� YHQWULFOH�� *395� ±� JHQHUDO� SXOPRQDU\� YDVFXODU� UHVLVWDQFH��
3$�±�SXOPRQDU\�DUWHU\��3$3D�±DYHUDJH�SXOPRQDU\�DUWHU\�SUHVVXUH���7KH�
UHVHDUFKHV�ZHUH� FDUULHG� RXW� IRU� ��� SDWLHQWV��ZKLFK� WUHDWHG� LQ� FRQGLWLRQV�
RI�6HPH\�HPHUJHQF\�FDUH�KRVSLWDO��UHDQLPDWLRQ�DQG�SUR¿OH�GHSDUWPHQWV���
������ZHUH�SDWLHQWV�ZLWK�EXUQV����%�GHJUHH�DQG�IUDFWXUHV������SDWLHQWV�
ZLWK� D� DFXWH� SQHXPRQLD� DQG� DFFRPSDQ\LQJ� LVFKHPLF� KHDUW� GLVHDVH�� WKH�
RWKHU������ZLWK�SHSWLF�XOFHU�GLVHDVH�DQG������ZLWK�FKURQLF�RVWHRP\HOLWLV��
$YHUDJH�DJH�RI�SDWLHQWV�ZDV����������\HDUV��ERG\�VXUIDFH�DUHD�±�����������
Pð�� 5HVXOWV�� 7UHDWPHQW� RI� SDWLHQWV� LV� LQFOXGHG� HPHUJHQF\� FDUH� EDVHG�
RQ� ,77�� ,77� LV� LQFOXGHG� FROORLG�� FU\VWDOORLG� VROXWLRQV�� FRPSRQHQWV� DQG�
VXEVWLWXWHV�RI�EORRG��8QGHU�WKH�GDWD�RI�LQYHVWLJDWLRQ�YROXPH�RI�LQWUDYHQRXV�
LQIXVLRQ�ZDV�IURP�����WR������PO�GD\��(VWLPDWLRQ�IRU�SDWLHQWV�RI� LQLWLDO�
FHQWUDO� DQG� SXOPRQDU\� KDHPRG\QDPLF� SDUDPHWHUV� DIWHU� UHGXFWLRQ� RI�
FULWLFDO�FRQGLWLRQ�VLJQV�ZDV�VKRZHG�QRUPDO�IXQFWLRQ�RI�LWV�FDUGLR�YDVFXODU�
V\VWHP��$QRWKHU�VLWXDWLRQ�ZDV�GHYHORSHG�DIWHU�LQIXVLRQ�WKHUDS\��1DPHO\��
ZDV� UHJLVWUDWHG� DXWKHQWLF� LQFUHDVH� RI� &93� IURP� �������� WR� �������PP�
Z�ɫ���DYHUDJH�OHYHO�RI�DUWHULDO�SUHVVXUH��$3D��±�IURP��������ɞɨ�����������
PP�+J� �S��������+HDUW� UDWH� �+5��ZDV� LQFUHDVHG� WLOO����������EHDWV�SHU�
PLQXWH��S��������3DUDPHWHUV�RI�09�DQG�+,�VWDWLVWLFDOO\�VLJQL¿FDQW�ZHUH�
FKDQJHG�LQ�FRPSDULVRQ�RI�LQLWLDO�GDWD����������O�PLQ�ɢ���������O�PLQîPð��
DQG�ZHUH�DFFRUGLQJO\���������O�PLQ����������O�PLQîPð��6L]HV�RI�/$�DQG�
59�ZHUH�LQFUHDVHG�WLOO����������ɢ����������VP�DW�LQLWLDO�GDWD����������ɢ�
��������� VP�DFFRUGLQO\� �S��������'\QDPLF� FKDQJHV�RI�&2��%9�DQG�%,�
SDUDPHWHUV�ZHUH�RQ�OHYHO�RI�WHQGHQF\��S!�������(VWLPDWLRQ�RI�SXOPRQDU\�
KDHPRG\QDPLF� GDWD�ZDV� UHYHDOHG� VWDWLVWLFDOO\� VLJQL¿FDQW� LQFUHDVH�3$3D�
DQG�GLDPHWHU�RI�3$�IURP����������DQG����������WR����������PP�KJ�DQG�
��������� VP� DFFRUGLQO\� �S�������� 3DUDPHWHUV� RI�*35�ZHUH� LQFUHDVHG� ±�
���������GLQ�V�VP���S�������DQG�PD[LPDO�UDWH�RI�SXOPRQDU\�EORRG�ÀRZ�±�
���������P�V��Ɋ��������)RU�SDWLHQWV�ZLWK�OHYHO�RI�&93�LQ�OLPLWV�IURP����WR�
���PP�Z�ɫ���GDWD�RI�WKH�DYHUDJH�SXOPRQDU\�DUWHU\�SUHVVXUH�ZHUH�������PP�
KJ��DQG�*35�RQ�WKH�OHYHO�RI�����WR�����GLQ�VîVP���&RQFOXVLRQ�����'XULQJ�
,ɌɌ� IRU� WKH�SXUSRVH�RI� SRVVLEOH�K\SHUYROHPLF� FRPSOLFDWLRQV�SUHYHQWLRQ�
WKH� FRQWURO� IRU� LQLWLDO� DQG�SRVWWUDQVIXVLRQDO�&93� OHYHO� DQG� LQGLFDWRUV�RI�
SXOPRQDU\� KDHPRG\QDPLFV� ZLWK� GH¿QLWLRQ� RI� 3$3D�� *395�� PD[LPDO�
UDWH�RI�EORRG�ÀRZ�LW� LV�QHFHVVDU\�����$FFRUGLQJ� WR� WKH�GDWD�RI�(&*�DW�D�
OHYHO�RI�&93�PRUH� WKDQ����PP�Z�F��ZHUH� UHYHDOHG� VLJQV�RI�SXOPRQDU\�
K\SHUWHQVLRQ�

ȼɅɂəɇɂȿ�ɈȻɍɑȿɇɂə�ɇȺ�ɉɊɂȼȿɊɀȿɇɇɈɋɌɖ�Ʌȿɑȿɇɂɘ��
ɄȺɑȿɋɌȼɈ�ɀɂɁɇɂ�� ɉɊɈȽɇɈɁ� ȻɈɅɖɇɕɏ� ɏɊɈɇɂɑȿɋɄɈɃ�
ɋȿɊȾȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ
Ⱥ�ɘ��Ƚɭɪɫɤɚɹ��Ⱥ�Ɇ��ɇɨɜɢɤɨɜɚ��ȿ�ɋ��Ɍɪɨɮɢɦɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɒɨɫɬɚɤ��ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɋ��
ɉɨɫɤɪɺɛɵɲɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ʌɟɱɟɧɢɟ� ɯɪɨɧɢɱɟɫɤɨɣ� ɫɟɪɞɟɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� �ɏɋɇ��
ɹɜɥɹɟɬɫɹ� ɫɥɨɠɧɵɦ� ɩɪɨɰɟɫɫɨɦ�� ɜɤɥɸɱɚɸɳɢɦ� ɜ� ɫɟɛɹ� ɧɟ� ɬɨɥɶɤɨ�
ɥɟɤɚɪɫɬɜɟɧɧɭɸ� ɬɟɪɚɩɢɸ�� ɧɨ� ɢ� ɤɨɦɩɥɟɤɫ� ɧɟɦɟɞɢɤɚɦɟɧɬɨɡɧɵɯ� ɦɟɪ��
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɭɥɭɱɲɟɧɢɟ� ɭ� ɛɨɥɶɧɵɯ� ɧɚɜɵɤɨɜ� ɫɚɦɨɤɨɧɬɪɨɥɹ��
ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ� ɫɨɛɥɸɞɟɧɢɹ� ɢɦɢ� ɞɢɟɬɢɱɟɫɤɢɯ� ɪɟɤɨɦɟɧɞɚɰɢɣ�
ɢ� ɪɟɠɢɦɚ� ɮɢɡɢɱɟɫɤɢɯ� ɧɚɝɪɭɡɨɤ�� Ȼɟɡ� ɷɬɢɯ� ɦɟɪ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɥɟɤɚɪɫɬɜɟɧɧɨɣ� ɬɟɪɚɩɢɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɠɚɟɬɫɹ�� ɛɨɥɟɟ� ɬɨɝɨ��
ɧɟɞɨɫɬɚɬɨɱɧɚɹ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ� ɛɨɥɶɧɵɯ� ɨ� ɫɜɨɟɦ� ɡɚɛɨɥɟɜɚɧɢɢ�
ɜɟɞɟɬ�ɤ�ɧɟɫɨɛɥɸɞɟɧɢɸ�ɢɦɢ�ɪɟɠɢɦɚ�ɩɪɢɟɦɚ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�
ɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɩɪɢɜɟɪɠɟɧɧɨɫɬɢ�ɤ�ɥɟɤɚɪɫɬɜɟɧɧɨɣ�ɬɟɪɚɩɢɢ��ɱɬɨ�ɜɟɞɟɬ�
ɤ�ɭɫɢɥɟɧɢɸ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�ɏɋɇ��ɪɨɫɬɭ�ɱɚɫɬɨɬɵ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɣ�
ɢ�ɩɨɜɵɲɟɧɢɸ�ɫɦɟɪɬɧɨɫɬɢ��Ɍɟɪɚɩɟɜɬɢɱɟɫɤɨɟ�ɨɛɭɱɟɧɢɟ��ɧɚɩɪɚɜɥɟɧɧɨɟ�
ɧɚ�ɩɨɜɵɲɟɧɢɟ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ�ɩɚɰɢɟɧɬɨɜ�ɨ� ɫɜɨɟɦ�ɡɚɛɨɥɟɜɚɧɢɢ�
ɹɜɥɹɟɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�ɧɟɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ�ɬɟɪɚɩɢɢ�ɏɋɇ��
ɫɩɨɫɨɛɧɵɦ�ɭɥɭɱɲɢɬɶ�ɩɪɨɝɧɨɡ�ɩɚɰɢɟɧɬɨɜ�ɢ�ɭɦɟɧɶɲɢɬɶ�ɩɨɬɪɟɛɧɨɫɬɶ�
ɜ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɥɟɱɟɧɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ�ɨɛɭɱɟɧɢɹ�ɧɚ�ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ�ɤ�ɥɟɱɟɧɢɸ�ɢ�ɩɪɨɝɧɨɡ�
ɛɨɥɶɧɵɯ� ɏɋɇ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɨ� ��� ɩɚɰɢɟɧɬɚ� ɫ�
ɏɋɇ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɩɪɨɯɨɞɢɜɲɢɯ�ɫɬɚɰɢɨɧɚɪɧɨɟ�ɥɟɱɟɧɢɟ�
ɧɚ� ɛɚɡɟ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ� ɨɬɞɟɥɟɧɢɣ� ȽɄȻ� ʋ���� ɉɚɰɢɟɧɬɵ� ɛɵɥɢ�
ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɵ�ɧɚ� ɝɪɭɩɩɭ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ����ɩɚɰɢɟɧɬɨɜ��ɢ� ɝɪɭɩɩɭ�
ɤɨɧɬɪɨɥɹ�����ɩɚɰɢɟɧɬɨɜ���ɉɟɪɟɞ�ɜɵɩɢɫɤɨɣ�ɢɡ�ɫɬɚɰɢɨɧɚɪɚ�ɫ�ɩɚɰɢɟɧɬɚɦɢ�
ɢɡ�ɝɪɭɩɩɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɨɫɶ�ɨɞɧɨɤɪɚɬɧɨɟ�ɱɚɫɨɜɨɟ�ɡɚɧɹɬɢɟ��
ɩɨɫɜɹɳɟɧɧɨɟ�ɨɫɨɛɟɧɧɨɫɬɹɦ�ɬɟɱɟɧɢɹ�ɏɋɇ��ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɫɨɛɥɸɞɟɧɢɹ�
ɞɢɟɬɵ�� ɪɟɠɢɦɚ� ɞɨɡɢɪɨɜɚɧɧɵɯ� ɮɢɡɢɱɟɫɤɢɯ� ɧɚɝɪɭɡɨɤ� ɢ� ɩɪɢɟɦɚ�
ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ��ɉɨɫɥɟ�ɜɵɩɢɫɤɢ�ɢɡ�ɫɬɚɰɢɨɧɚɪɚ�ɩɚɰɢɟɧɬɵ�
ɧɚɛɥɸɞɚɥɢɫɶ� ɜ� ɬɟɱɟɧɢɟ� ɝɨɞɚ� ɩɨɫɪɟɞɫɬɜɨɦ� ɬɟɥɟɮɨɧɵɯ� ɤɨɧɬɚɤɬɨɜ� ɪɚɡ�
ɜ�ɬɪɢ�ɦɟɫɹɰɚ�ɢ�ɩɨɜɬɨɪɧɵɦ�ɜɢɡɢɬɨɦ�ɜ�ɤɨɧɰɟ�ɫɪɨɤɚ�ɧɚɛɥɸɞɟɧɢɹ��ɉɪɢ�
ɤɨɧɬɪɨɥɶɧɨɦ� ɜɢɡɢɬɟ� ɨɰɟɧɢɜɚɥɨɫɶ� ɫɨɫɬɨɹɧɢɟ� ɛɨɥɶɧɨɝɨ�� ɤɚɱɟɫɬɜɨ�
ɠɢɡɧɢ�ɩɨ�ɨɩɪɨɫɧɢɤɭ�0/+)4�ɢ�ɭɪɨɜɟɧɶ�ɩɪɢɜɟɪɠɟɧɧɨɫɬɢ�ɤ�ɥɟɱɟɧɢɸ�
ɩɨ� ɲɤɚɥɟ� Ɇɨɪɢɫɤɢ±Ƚɪɢɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɞɚɧɧɵɦ� ɝɨɞɢɱɧɨɝɨ�
ɧɚɛɥɸɞɟɧɢɹ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɜ� ɝɪɭɩɩɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɝɪɭɩɩɨɣ�ɤɨɧɬɪɨɥɹ�ɨɬɦɟɱɚɥɨɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɟɟ�ɜɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�
ɩɪɢɜɟɪɠɟɧɧɨɫɬɢ� ɥɟɱɟɧɢɸ� ɩɨ� ɬɟɫɬɭ� Ɇɨɪɢɫɤɢ±Ƚɪɢɧɚ� ±� ���� ɛɚɥɥɚ�
ɩɪɨɬɢɜ� ���� ɛɚɥɥɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �W ������ S������� ɢ� ɛɨɥɟɟ� ɜɵɫɨɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɨ� ɲɤɚɥɟ� 0/+)4� ±� ��� ɛɚɥɥɚ� ɩɪɨɬɢɜ�
��� ɛɚɥɥɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �W ������ S�������� Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɝɪɭɩɩɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɝɪɭɩɩɨɣ�ɤɨɧɬɪɨɥɹ�ɨɬɦɟɱɚɥɚɫɶ�ɬɟɧɞɟɧɰɢɹ�
ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɱɢɫɥɚ�ɥɟɬɚɥɶɧɵɯ�ɢɫɯɨɞɨɜ�±���ɩɪɨɬɢɜ����W ������S!�������
ɢ�ɜɵɹɜɥɟɧɨ�ɭɦɟɧɶɲɟɧɢɟ�ɱɚɫɬɨɬɵ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɣ�ɡɚ�ɝɨɞ�±�����ɩɪɨɬɢɜ�
���� �W ������ S!������� ȼɵɜɨɞɵ�� ɉɪɢɜɟɪɠɟɧɧɨɫɬɶ� ɤ� ɥɟɱɟɧɢɸ� ɹɜɥɹɟɬɫɹ�
ɜɚɠɧɵɦ� ɩɚɪɚɦɟɬɪɨɦ�� ɜɥɢɹɸɳɢɦ� ɧɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɬɟɪɚɩɢɢ� ɏɋɇ��
Ɍɟɪɚɩɟɜɬɢɱɟɫɤɨɟ� ɨɛɭɱɟɧɢɟ� ɩɨɜɵɲɚɟɬ� ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ� ɩɚɰɢɟɧɬɨɜ� ɤ�
ɥɟɱɟɧɢɸ�� ɩɪɢɜɨɞɹ� ɬɟɦ� ɫɚɦɵɦ� ɤ� ɞɨɫɬɨɜɟɪɧɨɦɭ� ɭɥɭɱɲɟɧɢɸ� ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ�ɢ�ɜɵɠɢɜɚɟɦɨɫɬɢ�ɛɨɥɶɧɵɯ�ɏɋɇ��

,1)/8(1&(� 2)� 7+(5$3<� 75$,1,1*6� 21� 7+($70(17�
$'+(5(1&(��/,)(�48$/,7<�$1'�352*126,6�2)�3$7,(176�
:,7+�&+521,&$/�+($57�)$,/85(
$�8��*XUVND\D��$�0��1RYLNRYD��(�6��7UR¿PRY
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��1�$��6KRVWDN��&DQG0HG6FL��$VVRF��
3URI��$�6��3RVNUHELVKHYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� WUHDWPHQW� RI� FKURQLFDO� KHDUW� IDLOXUH� �&+)�� LV� D�
FRPSOLFDWHG� SURFHVV�� LQFOXGLQJ� QRW� MXVW� PHGLFDPHQW� WUHDWPHQW�� EXW� D�
VHW� RI� QRQ�PHGLFDPHQW� WUHDWPHQW� DLPHG� WR� LPSURYH� WKH� VHOI� FRQWURO�
VNLOOV�� VWLPXODWLRQ�RI� IROORZLQJ� WKH� SUHVFLEHG�GLHW� DQG�SK\VLFDO� H[HUWLRQ�
UHFRPDQGDWLRQV��:LWKRXW�WKHVH�DUUDQJHPHQWV�WKH�HI¿FLHQF\�RI�PHGLFDPHQW�
WUHDWPHQW� LV�GUDPDWLFDO\�GHFUHDVLQJ�� IXUWKHU�PRUH�� WKH�SRRU� DZHUQHVV�RI�
SDWLHQWV�RI�WKH\�FRQGLWLRQ�LV�OHDGLQJ�WKHP�WR�QRQ�FRPSOOLDQFH�RI�PHGLFDWLRQ�
LQWDNH�UHJLPHQ��:KLFK��LQ�D�ZD\��OHDGV�WR�SURJUHVVLRQ�RI�&+)��LQFUHDVHG�
QXPEHUV�RI�KRVSLWDOL]DWLRQ�DQG�GHDWK�UDWHV��ZKDW�KDYH�EHHQ�SURYHQ�E\�ORFDO�
DQG�IRUHLJQ�VWXGLHV��7KHUDS\�WUDLQLQJV��DLPHG�IRU�LQFUHDVLQJ�DZHUQHVV�RI�
SDWLHQWV� RI� WKH\�PHGLFDO� FRQGLWLRQV� LV� D� YHU\� SURPLVLQJ�PHWKRG� RI� QRQ�
PHGLFDPHQW�WKHUDS\�RI�&+)��DQG�ZLWKRXW�ELJ�H[SHQVHV��PD\�VLJQL¿FDQWO\�
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LPSURYH� SURJQRVLV� RI� SDWLHQWV� ZLWK� &+)� DQG� FDQ� ORZHU� WKH� SHULRGV� RI�
KRVSLWDO� WUHDWPHQW�� $LP�� (VWLPDWH� WKH� LQÀXHQFH� RI� WKHUDS\� WUDLQLQJV�
RQ� WUHDWPHQW� DGKHUHQFH� DQG� SURJQRVLV� RI� SDWLHQWV� ZLWK� &+)��0DWHULDOV�
DQG�PHWKRGV�� ��� SDWLHQWV� LQ� WKH� DJH� EHWZHHQ� ��� DQG� ���ZLWK�&+)�ZDV�
H[DPLQHG��7KH\�ZHUH�XQGHUJR�WUHDWPHQW�LQ�+RVSLWDO�ʋ����7KH�SDWLHQWV�ZDV�
UDQGRPLVHG�DQG�VHSDUDWHG�LQ�D�UHVHDUFK�JURXS�RI����SDWLHQWV�DQG�FRQWURO�
JURXS�RI����SDWLHQWV��$IWHU�GLVPLVVDO�IURP�KRVSLWDO�SDWLHQWV�ZDV�REVHUYHG�
GXULQJ�RQH�\HDU�E\�XVLQJ� WKH� WHOHSKRQH�FDOO�RQHV� LQ���PRQWK�DQG�E\�UH�
YLVLWLQJ�WKH�GRFWRU�LQ�WKH�HQG�RI�REVHUYDWLRQ��'XULQJ�FRQWURO�H[DPLQDWLRQ�
HYDOXDWLRQ� RI� SDWLHQW� FRQGLWLRQ� DQG� OLIH� TXDOLW\�� E\� XVLQJ� 0/+)4�
TXHVWRLQQDLUH�DQG�WKH�OHYHO�RI�WUHDWPHQW�DGKHUHQFH�XVLQJ�0RULVN\�*UHHQ�
VFDOH��ZDV�PDGH��5HVXOWV��$FFRUGLQJ� RQ� DQQXDO� REVHUYDWLRQ� RI� UHVHDUFK�
JURXS� LQ� FRPSDULVRQ� ZLWK� FRQWURO� JURXS� LW� FOHDUO\� VKRZV� PXFK� KLJKHU�
VFRUH�RI�WUHDWPHQW�DGKHUHQFH�±�0RULVN\�*UHHQ�����VFRUH�DJDLQVW�����VFRUH�
UHVSHFWLYHO\��W ������S�������DQG�PXFK�KLJKHU�UHVXOWV�LQ�OLIH�TXDOLW\�XVLQJ�
0/+)4�VFDOH�±����VFRUH�DJDLQVW����VFRUH�UHVSHFWLYHO\��W ������S��������
$OVR�LQ�WKH�UHVHDUFK�JURXS�LQ�FRPSDULVRQ�ZLWK�FRQWURO�JURXS�ZDV�QRWLFHG�
D� GHFUHDVLQJ� WHQGHQF\� RI� H[LWXV� OHWKDOLV� ±� �� DJDLQVW� �� �W ������ S!�������
WKH�IUHTXHQF\�RI�KRVSLWDOL]DWLRQ�GXULQJ�RQH�\HDU�±�����DJDLQVW������W ������
S!�������&RQFOXVLRQ��7UHDWPHQW�DGKHUHQFH�LV�DQ�LPSRUWDQW�FKDUDFWHULVWLF��
WKDW�FDQ�LQÀXHQFH�WKH�HI¿FLDQF\�RI�&+)�WUHDWPHQW��7KHUDS\�WUDLQLQJV�DUH�
LQFUHDVLQJ�WUHDWPHQW�DGKHUHQFH�RI�SDWLHQWV��ZKLFK�OHDGV�WR�¿UP�HQKDQFLQJ�
RI�OLIH�TXDOLW\�DQG�VXUYLYDO�YDOXH�RI�SDWLHQWV�ZLWK�&+)�

ɑȺɋɌɈɌȺ� ɊȺɇɇɂɏ� ɈɋɅɈɀɇȿɇɂɃ� ɈɋɌɊɈȽɈ� ɂɇɎȺɊɄɌȺ�
ɆɂɈɄȺɊȾȺ�ɇȺ�ȾɈȽɈɋɉɂɌȺɅɖɇɈɆ�ɗɌȺɉȿ
ɘ�Ⱥ��Ʉɨɥɹɤɨ��ɒ�ȿ��ȿɪɟɠɟɧɨɜɚ��ȿ�Ⱥ��əɫɬɪɟɛɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ⱥ�Ɇ��ɏɢɫɦɟɬɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ɂɆ�ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ�ɢɡ� ɫɚɦɵɯ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɩɪɢɱɢɧ�
ɫɦɟɪɬɧɨɫɬɢ� ɢ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɧɚɫɟɥɟɧɢɹ� ɤɚɤ� ɜ� ɧɚɲɟɣ� ɫɬɪɚɧɟ�� ɬɚɤ� ɢ�
ɡɚ� ɪɭɛɟɠɨɦ��ɍ�ɦɭɠɱɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�ɂɆ�ɪɚɡɜɢɜɚɟɬɫɹ�
ɟɠɟɝɨɞɧɨ� ɭ� ���±������ ɚ� ɜ� ɫɬɚɪɲɟɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ���±��� ɝɨɞɚ��
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɂɆ� ɟɳɟ� ɜɵɲɟ� ɢ� ɞɨɫɬɢɝɚɟɬ� ����� ɜ� ɝɨɞ�� ɀɟɧɳɢɧɵ�
ɡɚɛɨɥɟɜɚɸɬ� ɂɆ� ɜ� ���±�� ɪɚɡ� ɪɟɠɟ� ɦɭɠɱɢɧ�� ɨɫɨɛɟɧɧɨ� ɜ� ɦɨɥɨɞɨɦ� ɢ�
ɫɪɟɞɧɟɦ�ɜɨɡɪɚɫɬɟ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɨɬɦɟɱɚɟɬɫɹ�ɪɨɫɬ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɂɆ��ɨɫɨɛɟɧɧɨ�ɫɪɟɞɢ�ɥɢɰ�ɦɨɥɨɞɨɝɨ�ɢ�ɫɪɟɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ��ɇɟɫɦɨɬɪɹ�ɧɚ�
ɩɨɜɫɟɦɟɫɬɧɨɟ� ɫɧɢɠɟɧɢɟ� ɝɨɫɩɢɬɚɥɶɧɨɣ� ɥɟɬɚɥɶɧɨɫɬɢ� ɨɬ� ɂɆ�� ɨɛɳɚɹ�
ɫɦɟɪɬɧɨɫɬɶ� ɨɬ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɞɨ� ɫɢɯ� ɩɨɪ� ɨɫɬɚɟɬɫɹ� ɜɵɫɨɤɨɣ��
ɞɨɫɬɢɝɚɹ� ��±���� ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɡɚɛɨɥɟɜɲɢɯ�� ɉɪɢ� ɷɬɨɦ� ɛɨɥɶɲɚɹ�
ɱɚɫɬɶ�ɥɟɬɚɥɶɧɵɯ�ɢɫɯɨɞɨɜ�ɧɚɫɬɭɩɚɟɬ�ɧɚ�ɞɨɝɨɫɩɢɬɚɥɶɧɨɦ� ɷɬɚɩɟ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɱɚɫɬɨɬɭ� ɪɚɧɧɢɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɨɫɬɪɨɝɨ� ɢɧɮɚɪɤɬɚ� ɦɢɨɤɚɪɞɚ� ɧɚ� ɞɨɝɨɫɩɢɬɚɥɶɧɨɦ� ɷɬɚɩɟ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ����� ɤɚɪɬ� ɜɵɡɨɜɨɜ� ɤ� ɛɨɥɶɧɵɦ� ɨɫɬɪɵɦ�
ɢɧɮɚɪɤɬɨɦ�ɦɢɨɤɚɪɞɚ��ɍ��������������ɛɨɥɶɧɵɯ�ɛɵɥɢ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�
ɪɚɡɥɢɱɧɵɟ�ɪɚɧɧɢɟ�ɨɫɥɨɠɧɟɧɢɹ�ɂɆ��ɤɨɬɨɪɵɟ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɬɹɠɟɥɹɥɢ�
ɬɟɱɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɹɜɢɥɢɫɶ�ɩɪɢɱɢɧɨɣ�ɫɦɟɪɬɢ�����������ɛɨɥɶɧɵɯ��
ɋɪɟɞɢ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɥɨɠɧɟɧɢɹɦɢ� ɂɆ� ɦɭɠɱɢɧ� ɛɵɥɨ� ���� ���������
ɠɟɧɳɢɧ� ���� ��������� ȼɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ɤɨɥɟɛɚɥɫɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ�
��� ɞɨ� ��� ɥɟɬ�� Ʉɚɪɞɢɨɝɟɧɧɵɣ� ɲɨɤ� ɫɨɫɬɚɜɢɥ� ������ ������� ɨɫɬɪɚɹ�
ɥɟɜɨɠɟɥɭɞɨɱɤɨɜɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ������ ������� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ�
ɢ�ɩɪɨɜɨɞɢɦɨɫɬɢ������� ������Ɋɟɡɭɥɶɬɚɬɵ��Ʉɚɪɞɢɨɝɟɧɧɵɣ�ɲɨɤ�±�ɨɞɧɨ�
ɢɡ�ɧɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ��ɜɨɡɧɢɤɚɸɳɟɟ�
ɜɫɥɟɞɫɬɜɢɟ�ɞɟɡɨɪɝɚɧɢɡɚɰɢɢ�ɝɟɦɨɞɢɧɚɦɢɤɢ��ɟɟ�ɧɟɪɜɧɨɣ�ɢ�ɝɭɦɨɪɚɥɶɧɨɣ�
ɪɟɝɭɥɹɰɢɢ� ɢ� ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ�� ɍ� ɦɭɠɱɢɧ�
ɤɚɪɞɢɨɝɟɧɧɵɣ�ɲɨɤ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ���ɪɚɡɚ�ɱɚɳɟ��ɱɟɦ�ɭ�ɠɟɧɳɢɧ��Ɉɫɬɪɚɹ�
ɥɟɜɨɠɟɥɭɞɨɱɤɨɜɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɫ�ɹɜɥɟɧɢɹɦɢ�ɫɟɪɞɟɱɧɨɣ�ɚɫɬɦɵ�ɢ�
ɨɬɟɤɚ�ɥɟɝɤɢɯ�ɩɪɨɬɟɤɚɟɬ�ɨɫɨɛɟɧɧɨ�ɬɹɠɟɥɨ�ɩɪɢ�ɢɧɮɚɪɤɬɟ�ɢɥɢ�ɪɚɡɪɵɜɟ�
ɫɨɫɨɱɤɨɜɨɣ� ɦɵɲɰɵ�� ɉɪɢ� ɤɪɭɩɧɨɨɱɚɝɨɜɨɦ� ɢɧɮɚɪɤɬɟ� ɦɢɨɤɚɪɞɚ�� ɬɟɦ�
ɛɨɥɟɟ� ɬɪɚɧɫɦɭɪɚɥɶɧɨɦ�� ɜɫɟɝɞɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɥɚɬɟɧɬɧɚɹ� ɫɟɪɞɟɱɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� Ɉɫɬɪɚɹ� ɩɪɚɜɨɠɟɥɭɞɨɱɤɨɜɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�
ɩɪɢ� ɤɪɭɩɧɨɨɱɚɝɨɜɨɦ� ɢɧɮɚɪɤɬɟ� ɦɢɨɤɚɪɞɚ� ɪɚɡɜɢɜɚɟɬɫɹ� ɪɟɞɤɨ�� ɍ�
ɦɭɠɱɢɧ� ɢ� ɠɟɧɳɢɧ� ɈɅɀɇ� ɜɫɬɪɟɱɚɟɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɫ� ɨɞɢɧɚɤɨɜɨɣ�
ɱɚɫɬɨɬɨɣ�� ɇɚɪɭɲɟɧɢɟ� ɪɢɬɦɚ� ɢ� ɩɪɨɜɨɞɢɦɨɫɬɢ� ɫɟɪɞɰɚ� ±� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɵɟ� ɨɫɥɨɠɧɟɧɢɹ� ɨɫɬɪɨɝɨ� ɤɪɭɩɧɨɨɱɚɝɨɜɨɝɨ� ɢɧɮɚɪɤɬɚ� ɦɢɨɤɚɪɞɚ��
ɉɪɟɨɛɥɚɞɚɟɬ� ɷɤɫɬɪɚɫɢɫɬɨɥɢɹ�� ȿɫɥɢ� ɧɚ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɟ� ɢɥɢ�
ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɢ� ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ� ɩɨɥɢɬɨɩɧɵɟ��
ɝɪɭɩɩɨɜɵɟ� ɢ� ɪɚɧɧɢɟ� ɠɟɥɭɞɨɱɤɨɜɵɟ� ɷɤɫɬɪɚɫɢɫɬɨɥɵ�� ɜɨɡɧɢɤɚɟɬ�
ɨɩɚɫɧɨɫɬɶ� ɪɚɡɜɢɬɢɹ� ɩɚɪɨɤɫɢɡɦɚɥɶɧɨɣ� ɠɟɥɭɞɨɱɤɨɜɨɣ� ɬɚɯɢɤɚɪɞɢɢ� ɢ�
ɮɢɛɪɢɥɥɹɰɢɢ� ɠɟɥɭɞɨɱɤɨɜ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɚɪɭɲɟɧɢɹ� ɫɟɪɞɟɱɧɨɝɨ�
ɪɢɬɦɚ� ɢ� ɩɪɨɜɨɞɢɦɨɫɬɢ� ɱɚɳɟ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɭ� ɛɨɥɶɧɵɯ� ɫɬɚɪɲɟ�
��� ɥɟɬ�� ɍ� ɦɭɠɱɢɧ� ɞɨ� ��� ɥɟɬ� ɚɪɢɬɦɢɢ� ɜɫɬɪɟɱɚɸɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɱɚɳɟ�� ɱɟɦ� ɭ� ɠɟɧɳɢɧ�� ȼɵɜɨɞɵ�� Ɋɚɧɧɢɟ� ɨɫɥɨɠɧɟɧɢɹ� ɢɧɮɚɪɤɬɚ�

ɦɢɨɤɚɪɞɚ� ɜɫɬɪɟɱɚɸɬɫɹ� ɭ� ɛɨɥɶɧɵɯ� ɜɫɟɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�� ɋɚɦɵɦ�
ɱɚɫɬɵɦ� ɢ� ɨɩɚɫɧɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɂɆ� ɹɜɥɹɟɬɫɹ� ɤɚɪɞɢɨɝɟɧɧɵɣ�
ɲɨɤ�� ɤɨɬɨɪɵɣ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɜɫɟɯ� ɪɚɧɧɢɯ� ɨɫɥɨɠɧɟɧɢɣ��ɍ�ɦɭɠɱɢɧ�
ɤɚɪɞɢɨɝɟɧɧɵɣ�ɲɨɤ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ���ɪɚɡɚ�ɱɚɳɟ��ɱɟɦ�ɭ�ɠɟɧɳɢɧ��Ɉɫɬɪɚɹ�
ɥɟɜɨɠɟɥɭɞɨɱɤɨɜɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɨɫɥɨɠɧɹɟɬ�ɬɟɱɟɧɢɟ�ɂɆ�ɭ�ɤɚɠɞɨɝɨ�
ɱɟɬɜɟɪɬɨɝɨ� ɛɨɥɶɧɨɝɨ�� ɨɫɨɛɟɧɧɨ� ɭ� ɩɨɠɢɥɵɯ�� ɈɅɀɇ� ɜɫɬɪɟɱɚɟɬɫɹ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɫ� ɨɞɢɧɚɤɨɜɨɣ�ɱɚɫɬɨɬɨɣ� ɭ�ɦɭɠɱɢɧ�ɢ�ɠɟɧɳɢɧ��Ⱥɪɢɬɦɢɢ�
ɫɨɫɬɚɜɢɥɢ�����ɜɫɟɯ�ɨɫɥɨɠɧɟɧɢɣ�ɂɆ�ɢ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɢɫɶ�ɭ�ɛɨɥɶɧɵɯ�
ɫɬɚɪɲɟ����ɥɟɬ�

7+(� )5(48(1&<� 2)� ($5/<� &203/,&$7,216� 2)� $&87(�
0<2&$5',$/�,1)$5&7,21�,1�7+(�35(+263,7$/�67$*(
<�$��.RO\DNR��6�(��(UH]KHQRYD��(�$��<DVWUHERYD
6FLHQWL¿F�$GYLVRU�±�$�0��.KLVPHWRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��0,�LV�RQH�RI�WKH�PRVW�FRPPRQ�FDXVHV�RI�GHDWK�DQG�GLVDELOLW\�
LQ� WKH� SRSXODWLRQ�� ERWK� LQ� RXU� FRXQWU\� DQG� DEURDG�� ,Q� PHQ� DJHG� ��� WR�
��� \HDUV�� WKH\� KDYH� GHYHORSHG� DQ� DQQXDO� ���±������ ZKLOH� LQ� WKH� ROGHU�
DJH�JURXS����±���\��RI�0,� LQFLGHQFH� LV�HYHQ�KLJKHU�� UHDFKLQJ������SHU�
\HDU��:RPHQ�LOO�0,����±��WLPHV�OHVV�RIWHQ�WKDQ�PHQ��HVSHFLDOO\�LQ�\RXQJ�
DQG�PLGGOH� DJHG�� ,Q� UHFHQW�\HDUV� WKHUH�KDV�EHHQ�DQ� LQFUHDVHG� LQFLGHQFH�
RI� P\RFDUGLDO� LQIDUFWLRQ�� HVSHFLDOO\� DPRQJ� \RXQJ� DQG� PLGGOH�DJHG��
'HVSLWH� WKH�ZLGHVSUHDG� UHGXFWLRQ� LQ�KRVSLWDO�PRUWDOLW\� IURP�P\RFDUGLDO�
LQIDUFWLRQ��RYHUDOO�PRUWDOLW\�IURP�WKLV�GLVHDVH�VWLOO�UHPDLQV�KLJK��UHDFKLQJ�
��±����RI� WKH� WRWDO�QXPEHU�RI�FDVHV��:LWK�PRVW�RI� WKH�GHDWKV�RFFXU� LQ�
WKH� SUHKRVSLWDO� SKDVH��$LP�� )UHTXHQF\� RI� HDUO\� FRPSOLFDWLRQV� RI� DFXWH�
P\RFDUGLDO� LQIDUFWLRQ� LQ� WKH� SUHKRVSLWDO� VWDJH�� 0DWHULDOV� DQG� PHWKRGV��
�����SDWLHQWV¶�FDUGV�ZLWK�DFXWH�P\RFDUGLDO�LQIDUFWLRQ�ZDV�DQDO\VHG��,Q�����
���������SDWLHQWV�ZHUH�GLDJQRVHG�ZLWK�D�YDULHW\�RI� HDUO\�FRPSOLFDWLRQV�
RI�P\RFDUGLDO�LQIDUFWLRQ�DUH�VLJQL¿FDQWO\�H[DFHUEDWHG�E\�WKH�GLVHDVH�DQG�
FDXVH�RI�GHDWK�ZHUH�����������SDWLHQWV��$PRQJ�SDWLHQWV�ZLWK�FRPSOLFDWLRQV�
RI�0,�ZDV�����PHQ� �������������ZRPHQ� ���������7KH� DJH�RI�SDWLHQWV�
UDQJHG�IURP����WR����\HDUV��&DUGLRJHQLF�VKRFN�ZDV��������������DFXWH�OHIW�
YHQWULFXODU�IDLOXUH�RI��������������DUUK\WKPLDV�DQG�FRQGXFWLRQ�RI�������
������5HVXOWV��&DUGLRJHQLF�VKRFN�±�RQH�RI�WKH�PRVW�VHYHUH�FRPSOLFDWLRQV�
RI� P\RFDUGLDO� LQIDUFWLRQ�� RFFXUV� DV� D� UHVXOW� RI� GLVRUJDQL]DWLRQ�
KHPRG\QDPLFV�KHU�QHUYRXV�DQG�KXPRUDO�UHJXODWLRQ�YLRODWLRQV�DQG�YLWDOLW\��
,Q�PHQ�� FDUGLRJHQLF� VKRFN� RFFXUV� LQ� �� WLPHV�PRUH� WKDQ�ZRPHQ��$FXWH�
OHIW�YHQWULFXODU�IDLOXUH�ZLWK�V\PSWRPV�RI�FDUGLDF�DVWKPD�DQG�SXOPRQDU\�
HGHPD�RFFXUV�HVSHFLDOO\�KDUG�LQ�P\RFDUGLDO�UXSWXUH�RU�SDSLOODU\�PXVFOH��
:KHQ� PDFURIRFDO� P\RFDUGLDO� LQIDUFWLRQ�� HVSHFLDOO\� WUDQVPXUDO� DOZD\V�
EHHQ� ODWHQW� KHDUW� IDLOXUH�� $FXWH� ULJKW� YHQWULFXODU� IDLOXUH� DW� PDFURIRFDO�
P\RFDUGLDO� LQIDUFWLRQ� LV� UDUH��0HQ� DQG�ZRPHQ�PHHW�ZLWK� DOPRVW� HTXDO�
IUHTXHQF\��'\VUK\WKPLD�DQG�FRQGXFWLRQ�RI�WKH�KHDUW�±�WKH�PRVW�IUHTXHQW�
FRPSOLFDWLRQV� RI� DFXWH�P\RFDUGLDO� LQIDUFWLRQ�PDFURIRFDO�� 3UHGRPLQDWHV�
DUU\WKPLD�� ,I� WKH� HOHFWURFDUGLRJUDP� RU� FRQVWDQW� PRQLWRULQJ� UHJLVWHUHG�
UHJLVWHUHG�SROLWRSQ\H��JURXS�DQG�HDUO\�39&V��WKHUH�LV�D�ULVN�RI�GHYHORSPHQW�
RI� SDUR[\VPDO� YHQWULFXODU� WDFK\FDUGLD� DQG� YHQWULFXODU� ¿EULOODWLRQ��7KXV��
DQ�DEQRUPDO�KHDUW�UK\WKP�DQG�FRQGXFWLRQ�RIWHQ�GHWHFWHG�LQ�SDWLHQWV�ROGHU�
WKDQ����\HDUV��0DOHV����\HDUV�DUUK\WKPLDV�RFFXU�PXFK�PRUH�IUHTXHQWO\��
&RQFOXVLRQ��(DUO\�FRPSOLFDWLRQV�RI�P\RFDUGLDO�LQIDUFWLRQ�RFFXU�LQ�SDWLHQWV�
RI�DOO� DJH�JURXSV��7KH�PRVW� IUHTXHQW�DQG� VHULRXV�FRPSOLFDWLRQ�RI�0,� LV�
FDUGLRJHQLF� VKRFN�� ZKLFK� DFFRXQWV� IRU� ���� RI� DOO� HDUO\� FRPSOLFDWLRQV��
,Q�PHQ��FDUGLRJHQLF�VKRFN�RFFXUV�LQ�WZR�WLPHV�PRUH�RIWHQ�WKDQ�ZRPHQ��
$FXWH�OHIW�YHQWULFXODU�IDLOXUH�FRPSOLFDWLQJ�P\RFDUGLDO�LQIDUFWLRQ�LQ�HYHU\�
IRXUWK�SDWLHQW�� HVSHFLDOO\� LQ� WKH� HOGHUO\��$YH� WR�RFFXU�ZLWK� DOPRVW� HTXDO�
IUHTXHQF\�LQ�ERWK�PHQ�DQG�ZRPHQ��$UUK\WKPLD�DFFRXQWHG�IRU�����RI�DOO�
FRPSOLFDWLRQV�DQG�P\RFDUGLDO� LQIDUFWLRQ�ZHUH�PRUH�FRPPRQ�LQ�SDWLHQWV�
ROGHU�WKDQ����\HDUV�

ɈɋɈȻȿɇɇɈɋɌɂ� ɂɒȿɆɂɑȿɋɄɈɃ� ȻɈɅȿɁɇɂ� ɋȿɊȾɐȺ� ɍ�
ɀȿɇɓɂɇ
Ⱥ�Ʉ��ɀɚɥɞɵɛɚɟɜɚ��Ⱦ�Ⱥ��Ɇɭɬɚɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɀ�Ɇ��ɀɭɦɚɧɛɚɟɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɋɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɹɜɥɹɸɬɫɹ� ɜɟɞɭɳɟɣ�
ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɢ� ɭ� ɠɟɧɳɢɧ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧ� ɦɢɪɚ��
ɋɦɟɪɬɧɨɫɬɶ� ɩɪɢ� ɢɧɮɚɪɤɬɟ�ɦɢɨɤɚɪɞɚ� ɭ�ɠɟɧɳɢɧ� ɜ� �� ɪɚɡɚ� ɜɵɲɟ�� ɱɟɦ�
ɭ� ɦɭɠɱɢɧ�� ɗɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɡɚɳɢɬɧɨɣ� ɪɨɥɶɸ� ɷɫɬɪɨɝɟɧɨɜ�� Ɉɞɧɚɤɨ� ɩɪɢ�
ɧɚɥɢɱɢɢ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɢ� ɢɯ� ɫɨɱɟɬɚɧɧɨɦ� ɞɟɣɫɬɜɢɢ� ɜɨɡɦɨɠɧɨ�
ɪɚɡɜɢɬɢɟ� ɩɪɨɹɜɥɟɧɢɣ� ɂȻɋ� ɜ� ɦɨɥɨɞɨɦ� ɢ� ɫɪɟɞɧɟɦ� ɜɨɡɪɚɫɬɟ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɤɚ�ɤɥɢɧɢɱɟɫɤɢɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɢ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�
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ɪɚɡɜɢɬɢɹ�ɂȻɋ�ɭ�ɠɟɧɳɢɧ�ɦɨɥɨɞɨɝɨ�ɢ�ɫɪɟɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɧɵɟ�ɠɟɧɳɢɧɵ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ��
��ɹ�ɝɪɭɩɩɚ�±�����ɩɚɰɢɟɧɬɨɤ�ɫ�ɂȻɋ�ɢ�ɫ�ɫɨɯɪɚɧɟɧɧɵɦ�ɦɟɧɫɬɪɭɚɥɶɧɵɦ�
ɰɢɤɥɨɦ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±���������ɝɨɞɚ����ɹ�±����ɩɚɰɢɟɧɬɨɤ�ɫ�ɂȻɋ�
ɢ� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɩɟɪɢɨɞɟ� ɦɟɧɨɩɚɭɡɵ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ����������
ɝɨɞɚ��ȼ���ɣ�ɝɪɭɩɩɟ�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɂȻɋ�ɫɨɫɬɚɜɢɥɚ�ɜ�ɫɪɟɞɧɟɦ����������
ɝɨɞɚ�� ɋɬɟɧɨɤɚɪɞɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɛɵɥɚ� ɜ� ������ ɫɥɭɱɚɟɜ�� Ɉɞɢɧ� ɂɆ� ɜ�
ɚɧɚɦɧɟɡɟ�ɛɵɥ�ɜ�����ɫɥɭɱɚɟɜ��ɞɜɚ�ɢ�ɛɨɥɟɟ�ɂɆ�ɩɟɪɟɧɟɫɥɢ��������ȼɨ�
��ɣ� ɝɪɭɩɩɟ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɂȻɋ� ɫɨɫɬɚɜɢɥɚ� ɜ� ɫɪɟɞɧɟɦ� �������� ɝɨɞɚ��
ɋɬɟɧɨɤɚɪɞɢɹ� ɧɚɩɪɹɠɟɧɢɹ� ɨɬɦɟɱɟɧɚ� ɜ� ���� ɫɥɭɱɚɟɜ�� Ɉɞɢɧ� ɂɆ� ɜ�
ɚɧɚɦɧɟɡɟ� ɛɵɥ� ɭ� ������ ɛɨɥɶɧɵɯ�� ɞɜɚ� ɢ� ɛɨɥɟɟ� ɂɆ� ɩɟɪɟɧɟɫɥɢ� ������
ɛɨɥɶɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɂȻɋ� ɭ� ɠɟɧɳɢɧ� ��ɣ�
ɝɪɭɩɩɵ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɫɚɦɵɦɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ�ɎɊ�ɛɵɥɢ�ɤɭɪɟɧɢɟ�
�������� ɢ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ȺȽ�� ������� Ⱥɬɟɪɨɝɟɧɧɵɟ�
ɞɢɫɥɢɩɢɞɟɦɢɢ� �ȾɅɉ�� ɨɬɦɟɱɚɥɢɫɶ� ɜ� ������ ɫɥɭɱɚɟɜ�� ɍ� ɠɟɧɳɢɧ� ��ɣ�
ɝɪɭɩɩɵ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɧɚɛɥɸɞɚɥɢ�ȺȽ� ��������ɢ� ɚɬɟɪɨɝɟɧɧɭɸ�ȾɅɉ�
���������ɤɭɪɟɧɢɟ����������ɩɪɢɱɟɦ�ɞɥɹ�ɩɚɰɢɟɧɬɨɤ�ɤɥɢɦɚɤɬɟɪɢɱɟɫɤɨɝɨ�
ɜɨɡɪɚɫɬɚ�ɛɵɥɨ�ɯɚɪɚɤɬɟɪɧɨ�ɧɚɥɢɱɢɟ�ɛɨɥɶɲɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɎɊ�ɂȻɋ��ɱɟɦ�
ɞɥɹ� ɠɟɧɳɢɧ� ɫ� ɫɨɯɪɚɧɟɧɧɵɦ� ɦɟɧɫɬɪɭɚɥɶɧɵɦ� ɰɢɤɥɨɦ�� Ⱥɬɟɪɨɝɟɧɧɵɟ�
ȾɅɉ�ɞɨɫɬɨɜɟɪɧɨ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɢɫɶ�ɜ���ɣ�ɝɪɭɩɩɟ��ɱɟɦ�ɜɨ���ɣ��������
ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� S�������� ɍ� ɠɟɧɳɢɧ� ɫ� ɂȻɋ� ɞɨɫɬɨɜɟɪɧɨ�
ɱɚɳɟ� ɧɚɛɥɸɞɚɥɢ� ɨɬɹɝɨɳɟɧɧɵɣ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɦɧɟɡ� ���ɹ�
ɝɪɭɩɩɚ� ±� ������� ��ɹ� ±� �������� ɧɟɪɟɝɭɥɹɪɧɵɣ� ɦɟɧɫɬɪɭɚɥɶɧɵɣ� ɰɢɤɥ��
ɢɧɮɟɪɬɢɥɶɧɨɫɬɶ��ɪɚɧɧɸɸ�ɦɟɧɨɩɚɭɡɭ�ɢ�ɞɪɭɝɢɟ�ɩɪɢɡɧɚɤɢ�ɨɜɚɪɢɚɥɶɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɍ� ɠɟɧɳɢɧ� ��ɣ� ɝɪɭɩɩɵ� ɧɚɛɥɸɞɚɥɢ� ɦɢɨɦɭ� ɦɚɬɤɢ�
��������� ɨɬɦɟɱɚɥɢ� ɩɪɢɦɟɧɟɧɢɟ� ɝɨɪɦɨɧɚɥɶɧɵɯ� ɤɨɧɬɪɚɰɟɩɬɢɜɨɜ�
���������ɹɢɱɧɢɤɨɜɭɸ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��ɪɟɡɟɤɰɢɹ�ɢɥɢ�ɭɞɚɥɟɧɢɟ�ɨɞɧɨɝɨ�
ɹɢɱɧɢɤɚ��±�������ȼ���ɣ�ɝɪɭɩɩɟ�ɜ�������ɫɥɭɱɚɟɜ�ɨɬɦɟɱɟɧɨ�ɭɥɭɱɲɟɧɢɟ�
ɫɨɫɬɨɹɧɢɹ�ɩɪɢ�ɫɬɚɧɞɚɪɬɧɨɣ�ɚɧɬɢɚɧɝɢɧɚɥɶɧɨɣ�ɬɟɪɚɩɢɢ��ɜ�������ɫɥɭɱɚɟɜ�
±�ɢɡɦɟɧɟɧɢɹ�ɧɟ�ɨɬɦɟɱɟɧɵ�ɢ�ɜ������ɫɥɭɱɚɟɜ�ɧɚɛɥɸɞɚɥɨɫɶ�ɭɯɭɞɲɟɧɢɟ�
ɫɨɫɬɨɹɧɢɹ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫ�ɛɨɥɶɲɟɣ�ɱɚɫɬɨɬɨɣ�ɧɚɛɥɸɞɚɥɢɫɶ�
ɬɚɤɢɟ� ɎɊ�� ɤɚɤ� ɤɭɪɟɧɢɟ� �������� ɢ� ȺȽ� ������� Ʉɨɧɫɬɚɬɢɪɨɜɚɧɚ� ɫɜɹɡɶ�
ɦɟɠɞɭ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�ɂȻɋ�ɢ�ɨɬɹɝɨɳɟɧɧɵɦ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɦ�
ɚɧɚɦɧɟɡɨɦ�� ɇɚ� ɩɟɪɜɨɦ� ɦɟɫɬɟ� ɫɪɟɞɢ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ��
ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɮɚɤɬɨɪɚɦɢ� ɪɢɫɤɚ� ɂȻɋ�� ɛɵɥɚ� ɦɢɨɦɚ� ɦɚɬɤɢ�
���������ɡɚɬɟɦ�ɩɪɢɦɟɧɟɧɢɟ�ɝɨɪɦɨɧɚɥɶɧɵɯ�ɤɨɧɬɪɚɰɟɩɬɢɜɨɜ���������ɢ�
ɹɢɱɧɢɤɨɜɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��ɪɟɡɟɤɰɢɹ�ɢɥɢ�ɭɞɚɥɟɧɢɟ�ɨɞɧɨɝɨ�ɹɢɱɧɢɤɚ��
±� ������ Ɍɟɱɟɧɢɟ� ɂȻɋ� ɭ� ɠɟɧɳɢɧ� ɫ� ɫɨɯɪɚɧɟɧɧɵɦ� ɦɟɧɫɬɪɭɚɥɶɧɵɦ�
ɰɢɤɥɨɦ�ɛɵɥɨ�ɛɨɥɟɟ�ɛɥɚɝɨɩɪɢɹɬɧɵɦ��ɱɟɦ�ɭ�ɩɚɰɢɟɧɬɨɤ��ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�
ɩɟɪɢɨɞɟ�ɦɟɧɨɩɚɭɡɵ��Ɍɟɱɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɭ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɭɯɭɞɲɚɥɨɫɶ�
ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɨɜɬɨɪɧɵɯ�ɂɆ�ɢ�ɧɟ�ɡɚɜɢɫɟɥɨ�ɨɬ�ɜɨɡɪɚɫɬɚ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�
ɂȻɋ�

)($785(6�2)�&2521$5<�+($57�',6($6(�,1�:20(1
$�.��=KDOG\ED\HYD��'�$��0XWDSRYD
6FLHQWL¿F�$GYLVRU�±�=�0��=KXPDQED\HYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� &DUGLRYDVFXODU� GLVHDVH� LV� WKH� OHDGLQJ� FDXVH� RI� GHDWK� LQ�
ZRPHQ�LQ�PRVW�GHYHORSHG�FRXQWULHV��0RUWDOLW\�IURP�P\RFDUGLDO�LQIDUFWLRQ�
DPRQJ�ZRPHQ� WKUHH� WLPHV� KLJKHU� WKDQ� WKDW� LQ�PHQ�� 7KLV� LV� GXH� WR� WKH�
SURWHFWLYH�UROH�RI�HVWURJHQV��+RZHYHU��WKH�SUHVHQFH�RI�ULVN�IDFWRUV�DQG�WKHLU�
FRPELQHG�DFWLRQ�PD\�GHYHORS�&+'�LQ�\RXQJ�DQG�PLGGOH�DJHG��$LP��7KH�
SXUSRVH�RI�UHVHDUFK�±�HYDOXDWLRQ�RI�FOLQLFDO� IHDWXUHV�DQG�ULVN�IDFWRUV�IRU�
FRURQDU\�KHDUW�GLVHDVH�LQ�\RXQJ�DQG�PLGGOH�DJH��0DWHULDOV�DQG�PHWKRGV��
6XUYH\HG�ZRPHQ�ZHUH�GLYLGHG�LQWR���JURXSV��JURXS���±�����SDWLHQWV�ZLWK�
FRURQDU\� DUWHU\� GLVHDVH� DQG� SUHVHUYHG�PHQVWUXDO� F\FOH�� WKH� DYHUDJH� DJH�
ZDV���������\HDUV���QG�±����&+'�SDWLHQWV�DQG�DUH�LQ�PHQRSDXVH��ZKRVH�
DYHUDJH�DJH�ZDV�����������\HDUV�� ,Q�JURXS� ,�� WKH�GXUDWLRQ�RI�&+'�ZDV�
RQ� DYHUDJH����������\HDUV��([HUWLRQDO� DQJLQD�ZDV�������RI� FDVHV��2QH�
KDG�D�KLVWRU\�RI�P\RFDUGLDO�LQIDUFWLRQ�LQ�����RI�FDVHV��WZR�RU�PRUH�,0�
PRYHG�±��������,Q�JURXS����WKH�GXUDWLRQ�RI�&+'�ZDV�RQ�DYHUDJH���������
\HDUV��([HUWLRQDO� DQJLQD�ZDV�QRWHG� LQ�����RI�FDVHV��2QH�ZDV�D�KLVWRU\�
RI� P\RFDUGLDO� LQIDUFWLRQ� LQ� ������ RI� SDWLHQWV�� DQG� WZR� PRUH� VXIIHUHG�
0,� ±� �������5HVXOWV��$QDO\VLV� RI� ULVN� IDFWRUV�&+'� LQ�ZRPHQ� JURXS� ��
VKRZHG� WKDW� WKH�PRVW� FRPPRQ� ULVN� IDFWRUV� ZHUH� VPRNLQJ� �������� DQG�
DUWHULDO�K\SHUWHQVLRQ��$+����������$WKHURJHQLF�G\VOLSLGHPLD��'/3���ZHUH�
REVHUYHG�LQ�������RI�FDVHV��ZRPHQ��QG�JURXS�PRVW�IUHTXHQWO\�REVHUYHG�
$*� �������� DQG� DWKHURJHQLF�'/3� ��������� VPRNLQJ� ������� ��� DQG� IRU�
SDWLHQWV� RI�PHQRSDXVDO� DJH�ZDV� FKDUDFWHUL]HG� E\� WKH� SUHVHQFH� RI�PRUH�
&+'�ULVN�IDFWRUV�WKDQ�ZRPHQ�ZLWK�SUHVHUYHG�PHQVWUXDO�F\FOH��$WKHURJHQLF�
'/3�ZHUH�VLJQL¿FDQWO\�PRUH�IUHTXHQW�LQ�JURXS���WKDQ�LQ�JURXS����������
DQG� ������� UHVSHFWLYHO\�� S�������� ZRPHQ� &+'� REVHUYHG� VLJQL¿FDQWO\�
PRUH�IUHTXHQWO\�EXUGHQHG�J\QHFRORJLFDO�KLVWRU\��JURXS���±��������JURXS�
��±��������� LUUHJXODU�PHQVWUXDO� F\FOHV�� LQIHUWLOLW\�� HDUO\�PHQRSDXVH� DQG�

RWKHU�VLJQV�RI�RYDULDQ�IDLOXUH��:RPHQ�JURXS���REVHUYHG�XWHULQH�¿EURLGV�
��������� QRWHG� WKH� XVH� RI� KRUPRQDO� FRQWUDFHSWLYHV� ��������� RYDULDQ�
IDLOXUH� �� UHVHFWLRQ�RU� UHPRYDO�RI�RQH�RYDU\��±������� ,Q�JURXS����������
RI�WKH�REVHUYHG�LPSURYHPHQW�LQ�WKH�VWDQGDUG�DQWL�DQJLQDO�WKHUDS\��������
±�ZLWKRXW�DQ\�FKDQJHV�LQ�WKH������±�GHWHULRUDWLRQ��&RQFOXVLRQ��$QDO\VLV�
RI�ULVN�IDFWRUV�&+'�LQ�ZRPHQ�,�±�WK�JURXS�VKRZHG�WKDW�WKH�PRVW�FRPPRQ�
ULVN�IDFWRUV�ZHUH�VPRNLQJ���������DQG�DUWHULDO�K\SHUWHQVLRQ��$+���������
DWKHURJHQLF�G\VOLSLGHPLD��'/3���ZHUH�REVHUYHG�LQ�������RI�FDVHV��ZRPHQ�
,,�QG�JURXS�PRVW�IUHTXHQWO\�REVHUYHG�$*���������DQG�DWKHURJHQLF�'/3�
��������� VPRNLQJ� ��������� DQG� IRU� SDWLHQWV� RI� PHQRSDXVDO� DJH� ZDV�
FKDUDFWHUL]HG� E\� WKH� SUHVHQFH� RI� PRUH� &+'� ULVN� IDFWRUV� WKDQ� ZRPHQ�
ZLWK�SUHVHUYHG�PHQVWUXDO�F\FOH��DWKHURJHQLF�'/3�ZHUH�VLJQL¿FDQWO\�PRUH�
IUHTXHQW� LQ� JURXS� �� WKDQ� LQ� JURXS� �� ������� DQG� ������� UHVSHFWLYHO\��
S��������ZRPHQ�&+'�REVHUYHG� VLJQL¿FDQWO\�PRUH� IUHTXHQWO\� EXUGHQHG�
J\QHFRORJLFDO�KLVWRU\���JURXS���±��������QG�±���������LUUHJXODU�PHQVWUXDO�
F\FOHV�� LQIHUWLOLW\�� HDUO\� PHQRSDXVH� DQG� RWKHU� VLJQV� RI� RYDULDQ� IDLOXUH��
:RPHQ� �VW� JURXS� REVHUYHG� XWHULQH� ¿EURLGV� ��������� QRWHG� WKH� XVH� RI�
KRUPRQDO� FRQWUDFHSWLYHV� ��������� RYDULDQ� IDLOXUH� �UHVHFWLRQ� RU� UHPRYDO�
RI�RQH�RYDU\��±������� ,Q�JURXS����������RI� WKH�REVHUYHG� LPSURYHPHQW�
LQ�WKH�VWDQGDUG�DQWL�DQJLQDO�WKHUDS\��������±�ZLWKRXW�DQ\�FKDQJHV�LQ�WKH�
�����±�GHWHULRUDWLRQ��2Q�WKH�VHYHULW\�RI�WKH�GLVHDVH�LQ�ZRPHQ�RI�JURXS���
LQÀXHQFHG�WKH�SUHVHQFH�RI�WZR�RU�PRUH�KLVWRU\�RI�P\RFDUGLDO�LQIDUFWLRQ��
WKH� GXUDWLRQ� RI� &+'�� :KHQ� GUXJ� WKHUDS\� &+'� LQ� ERWK� JURXSV� PRVW�
FRPPRQO\�SUHVFULEHG�DQWLSODWHOHW�GUXJV��WKHQ�ȕ�EORFNHUV�DQG�QLWUDWHV�

ɉɈɄȺɁȺɌȿɅɂ� ɋɂɋɌȿɆɕ� ȽȿɆɈɋɌȺɁȺ� ɍ� ȻɈɅɖɇɕɏ�
ɂɇɎȺɊɄɌɈɆ� ɆɂɈɄȺɊȾȺ� ɋ� ȺɇɌɂɎɈɋɎɈɅɂɉɂȾɇɕɆ�
ɋɂɇȾɊɈɆɈɆ
ɇ��Ʉɟɪɟɦɯɚɧɭɥɵ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ʉ��Ʉɚɪɚɠɚɧɨɜɚ��ɤ�ɦ�ɧ���ɞɨɰ��
ɗ�ɂ��ȿɫɢɦɛɟɤɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɚɥɢɱɢɟ� ɚɧɬɢɮɨɫɮɨɥɢɩɢɞɧɨɝɨ� ɫɢɧɞɪɨɦɚ� �ȺɎɋ�� ɢ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɫɜɹɡɚɧɧɵɯ� ɫ� ɧɢɦ� ɝɟɦɨɫɬɚɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�
ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɭɱɢɬɵɜɚɥɢɫɶ� ɩɪɢ� ɜɵɛɨɪɟ�
ɬɚɤɬɢɤɢ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɤɨɪɨɧɚɪɧɨɝɨ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɞɟɧ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ�
ɚɧɚɥɢɡ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɬɟɱɟɧɢɹ�ɢ�ɢɫɯɨɞɨɜ�ɨɫɬɪɨɝɨ�ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ�
ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɫɬɚɧɞɚɪɬɧɨɣ� ɚɧɬɢɚɝɪɟɝɚɧɬɧɨɣ� ɢ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ�
ɬɟɪɚɩɢɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɧɚɥɢɱɢɹ� ȺɎɋ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ʉɥɢɧɢɱɟɫɤɢɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɛɨɥɶɧɵɯ�ɨɫɭɳɟɫɬɜɥɟɧɵ�ɧɚ�ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɚɡɟ� ȻɋɆɉ� ɝ�� ɋɟɦɟɣ�� ȼ� ɪɚɦɤɚɯ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɤɪɢɧɢɧɝɚ� ɱɚɫɬɨɬɵ�
ȺɎɋ�ɨɛɫɥɟɞɨɜɚɧɨ�����ɛɨɥɶɧɵɯ�ɫ�ɢɧɮɚɪɤɬɨɦ�ɦɢɨɤɚɪɞɚ� ����ɛɨɥɶɧɵɯ�
ɫ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɧɵɦ� ȺɎɋ�� ɢɡ� ɧɢɯ� ��� ±� ɫ� ɤɪɭɩɧɨɨɱɚɝɨɜɵɦ�
ɢɧɮɚɪɤɬɨɦ� ɦɢɨɤɚɪɞɚ� �ɄɂɆ��� ��� ±� ɫ� ɦɟɥɤɨɨɱɚɝɨɜɵɦ� ɢɧɮɚɪɤɬɨɦ�
ɦɢɨɤɚɪɞɚ� �ɆɂɆ���� Ɋɟɡɭɥɶɬɚɬɵ��Ɉɬɦɟɱɚɥɨɫɶ� ɭɥɭɱɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɫɢɫɬɟɦɵ� ɝɟɦɨɫɬɚɡɚ�� ɡɚɤɥɸɱɚɸɳɟɟɫɹ� ɜ� ɬɟɧɞɟɧɰɢɢ� ɤ� ɧɨɪɦɚɥɢɡɚɰɢɢ�
ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ� ɫ� ɄɂɆ��
ɩɪɨɥɟɱɟɧɧɵɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɩɨɞɯɨɞɨɜ�� ɬ�ɟ�� ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɝɟɩɚɪɢɧɚ� ɫ� ɰɟɥɶɸ� ɤɨɪɪɟɤɰɢɢ� ɝɢɩɟɪɤɨɚɝɭɥɹɰɢɢ� ɢ�
ɚɫɩɢɪɢɧɚ� ±� ɫ� ɰɟɥɶɸ� ɫɧɢɠɟɧɢɹ� ɚɝɪɟɝɚɰɢɢ� ɬɪɨɦɛɨɰɢɬɨɜ�� ɉɪɢ� ɷɬɨɦ�
ɞɚɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɰɟɥɨɦ�ɛɵɥɢ�ɯɚɪɚɤɬɟɪɧɵ�ɤɚɤ�ɞɥɹ�ɩɚɰɢɟɧɬɨɜ�ɛɟɡ�
ȺɎɋ�� ɬɚɤ� ɢ� ɞɥɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ȺɎɋ�� Ɉɞɧɚɤɨ� ɢɦɟɥɢɫɶ� ɨɩɪɟɞɟɥɟɧɧɵɟ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɞɢɧɚɦɢɤɢ� ɞɚɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɧɚɥɢɱɢɟɦ�
ȺɎɋ�� ɋɭɳɟɫɬɜɟɧɧɨ� ɪɚɡɥɢɱɚɥɚɫɶ�� ɧɚɩɪɢɦɟɪ�� ɞɢɧɚɦɢɤɚ� ɫɧɢɠɟɧɢɹ�
ɫɨɞɟɪɠɚɧɢɹ� ɜ� ɤɪɨɜɢ� ɮɚɤɬɨɪɚ� ȼɢɥɥɟɛɪɚɧɞɚ� �ɫɧɢɠɟɧɢɟ� ɧɚ� ������ ɜ�
ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�±�ɂɆ�ɛɟɡ�ȺɎɋ��ɢ�ɬɨɥɶɤɨ������±�ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ȺɎɋ��� ȼɵɪɚɠɟɧɧɵɦ� ɫɧɢɠɟɧɢɟɦ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ�
ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɤɪɨɜɢ�ɊɉȾɎ�ɢ�ɊɎɆɄ��ɨɞɧɚɤɨ�ɢ�ɜ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɩɪɢ�
ɨɬɫɭɬɫɬɜɢɢ�ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ�ȺɎɋ�ɭɦɟɧɶɲɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ�ɛɵɥɨ�ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɵɦ� �ɧɚ�������ɢ��������� ɱɟɦ�ɩɪɢ�ȺɎɋ� �ɧɚ�������ɢ�������
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɧɟɫɦɨɬɪɹ�ɧɚ�ɛɨɥɶɲɭɸ�ɫɬɟɩɟɧɶ�ɢɫɯɨɞɧɵɯ�ɧɚɪɭɲɟɧɢɣ�
ɞɚɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɋɧɢɠɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɮɢɛɪɢɧɨɥɢɡɚ�
ɫɨɫɬɚɜɥɹɥɨ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɩɨ� ɝɪɭɩɩɚɦ� ������ ɢ� ������� ɬ�ɟ�� ɬɚɤɠɟ�
ɛɵɥɨ�ɛɨɥɟɟ�ɡɧɚɱɢɬɟɥɶɧɵɦ�ɜ�ɩɨɞɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɛɟɡ�ȺɎɋ��ɉɨɤɚɡɚɬɟɥɶ�
ȺɉɌȼ� ɢɡɦɟɧɹɥɫɹ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɧɟɞɨɫɬɨɜɟɪɧɨ�� ɟɝɨ� ɩɨɜɵɲɟɧɢɟ�
ɫɨɫɬɚɜɢɥɨ� ������ ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɉɪɢ� ɷɬɨɦ� ɜ� ɩɨɞɝɪɭɩɩɟ� ɫ�
ȺɎɋ� ɢɦɟɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨɟ� ɩɪɟɜɵɲɟɧɢɟ� ɤɨɧɬɪɨɥɶɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɜ�
ɯɨɞɟ�ɥɟɱɟɧɢɹ��ȼ�ɩɨɞɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɫ�ɆɂɆ�ɛɟɡ�ȺɎɋ�ɧɚɛɥɸɞɚɥɨɫɶ�
ɞɨɫɬɨɜɟɪɧɨɟ�ɢ�ɜɟɫɶɦɚ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɢɫɯɨɞɧɨɝɨ�ɭɪɨɜɧɹ�
ɫɧɢɠɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɜ� ɤɪɨɜɢ� ɊɉȾɎ�� ɫɬɟɩɟɧɶ� ɤɨɬɨɪɨɝɨ� ɫɨɫɬɚɜɢɥɚ�
������ �S��������ȼɨ� ɜɬɨɪɨɣ�ɩɨɞɝɪɭɩɩɟ�� ɝɞɟ� ɨɬɦɟɱɚɥɫɹ�ɢɫɯɨɞɧɨ�ɛɨɥɟɟ�
ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɞɚɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ��ɫɬɟɩɟɧɶ�ɟɝɨ�ɫɧɢɠɟɧɢɹ�ɛɵɥɚ��ɬɟɦ�
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ɧɟ�ɦɟɧɟɟ��ɧɢɠɟ���������S��������Ⱦɢɧɚɦɢɤɚ�ɚɤɬɢɜɧɨɫɬɢ�ɚɧɬɢɬɪɨɦɛɢɧɚ�
,,,�ɛɵɥɚ�ɧɚɩɪɚɜɥɟɧɚ�ɧɚ�ɟɟ�ɫɧɢɠɟɧɢɟ��ɱɬɨ�ɭɜɟɥɢɱɢɥɨ�ɫɬɟɩɟɧɶ�ɪɚɡɥɢɱɢɣ�ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɨɣ�ɜ�ɨɛɟɢɯ�ɩɨɞɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ��ȼɵɜɨɞɵ��Ȼɨɥɶɧɵɟ�
ɫ� ɨɫɬɪɵɦ� ɢɧɮɚɪɤɬɨɦ�ɦɢɨɤɚɪɞɚ�� ɪɚɡɜɢɜɲɢɦɫɹ� ɧɚ� ɮɨɧɟ�ȺɎɋ�� ɢɦɟɥɢ�
ɧɟ� ɬɨɥɶɤɨ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɫɢɫɬɟɦɟ�
ɝɟɦɨɫɬɚɡɚ� ɧɚ� ɦɨɦɟɧɬ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɧɨ� ɢ� ɛɨɥɟɟ� ɦɟɞɥɟɧɧɭɸ�
ɞɢɧɚɦɢɤɭ�ɢɯ�ɤɨɪɪɟɤɰɢɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�

+(0267$7,&�3$5$0(7(56�,1�0<2&$5',$/�,1)$5&7,21�
3$7,(176�:,7+�$17,3+263+2/,3,'�6<1'520(
1��.HUHPNKDQXO\
6FLHQWL¿F�$GYLVRUV� ±� '0HG6FL�� 3URI�� /�.�� .DUD]KDQRYD�� &DQG0HG6FL��
$VVRF��3URI��(�,��(VLPEHNRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�7KH� SUHVHQFH� RI� DQWLSKRVSKROLSLG� V\QGURPH� �$36�� DQG�
IHDWXUHV�UHODWHG�WR�KHPRVWDWLF�GLVRUGHUV�XQWLO�QRZ�ZHUH�QRW�FRQVLGHUHG�DW�D�
WUHDWPHQW�VWUDWHJ\�FKRLFH�LQ�SDWLHQWV�ZLWK�DFXWH�GLVRUGHUV�RI�WKH�FRURQDU\�
FLUFXODWLRQ��$LP��$�FRPSDUDWLYH�DQDO\VLV�RI�WKH�FOLQLFDO�FRXUVH�DQG�RXWFRPHV�
RI�DFXWH�P\RFDUGLDO� LQIDUFWLRQ� LQ� WKH�DSSOLFDWLRQ�RI�VWDQGDUG�DQWLSODWHOHW�
DQG� DQWLFRDJXODQW� WKHUDS\�� GHSHQGLQJ� RQ� WKH� DYDLODELOLW\� RI� $36� ZDV�
FDUULHG�RXW��0DWHULDOV�DQG�PHWKRGV��&OLQLFDO�H[DPLQDWLRQ�RI� WKH�SDWLHQWV�
ZDV�FDUULHG�RXW�RQ�WKH�EDVLV�RI�(PHUJHQF\�$LG�KRVSLWDO�RI�6HPH\�FLW\��,Q�
WKH�IUDPH�RI�$36�FOLQLFDO�VFUHHQLQJ�IUHTXHQF\�H[DPLQHG�����SDWLHQWV�ZLWK�
P\RFDUGLDO�LQIDUFWLRQ�����SDWLHQWV�GLDJQRVHG�ZLWK�$36�����RI�WKHP�±�ZLWK�
ODUJH�IRFDO�P\RFDUGLDO�LQIDUFWLRQ��/)0,������±�WKH�VPDOO�IRFDO�P\RFDUGLDO�
LQIDUFWLRQ��6)0,��ZHUH�H[DPLQHG��5HVXOWV��LPSURYHPHQW�RI�WKH�KHPRVWDWLF�
V\VWHP�LQGLFDWRUV�ZDV�QRWHG��1RUPDOL]DWLRQ�RI�DOO� WKH�VWXGLHG� LQGLFDWRUV�
LQ� WKH�JURXSV�RI� WKH�/)0,�SDWLHQWV� WUHDWHG�E\�FRQYHQWLRQDO� DSSURDFKHV��
L�H�� KHSDULQ� WR� FRUUHFW� K\SHUFRDJXODELOLW\� DQG� DVSLULQ� WR� GHFUHDVH� RI�
SODWHOHW�DJJUHJDWLRQ��$W�WKH�VDPH�WLPH��WKHVH�FKDQJHV�KDYH�JHQHUDOO\�EHHQ�
FKDUDFWHUL]HG�DV�IRU�SDWLHQWV�ZLWKRXW�$36�DQG�ZLWK�$36��+RZHYHU��WKHUH�
ZHUH�FHUWDLQ�IHDWXUHV�RI� WKHVH� LQGLFDWRUV�DVVRFLDWHG�ZLWK� WKH�SUHVHQFH�RI�
$36��&RQVLGHUDEOH�GLIIHUHQFH��IRU�H[DPSOH��WKH�G\QDPLFV�RI�UHGXFWLRQ�YRQ�
:LOOHEUDQG�IDFWRU�LQ�EORRG��D�GHFUHDVH�RI�������LQ�WKH�FRPSDULVRQ�JURXS�
±� ,0�ZLWKRXW�$36�� DQG�RQO\������±� WKH� DYHUDJH�YDOXH� LQ�SDWLHQWV�ZLWK�
$36���0DUNHG� UHGXFWLRQ� LQ� EORRG� FKDUDFWHUL]HG� HDUO\�¿EULQ� GHJUDGDWLRQ�
SURGXFWV� DQG� VROXEOH�¿EULQ� FRPSOH[�� EXW� LQ� WKLV� FDVH�� LQ� WKH� DEVHQFH�RI�
D�FRQFRPLWDQW�$36��UHGXFWLRQ�RI�LQGLFDWRU�ZDV�PRUH�SURQRXQFHG��������
DQG� ������� WKDQ� LQ� $36� SUHVHQFH� ������� DQG� ������� UHVSHFWLYHO\���
GHVSLWH� WKH� KLJKHU� OHYHO� RI� LQLWLDO� GLVWXUEDQFH� RI� WKHVH� LQGLFDWRUV� �� 7KH�
GHFUHDVH�LQ�¿EULQRO\VLV�GXUDWLRQ�ZDV��������DQG�������UHVSHFWLYHO\��L�H��LW�
ZDV�DOVR�JUHDWHU�LQ�WKH�VXEJURXS�RI�SDWLHQWV�ZLWKRXW�$36��$FWLYDWHG�SDUWLDO�
WKURPERSODVWLQ�WLPH�LQGLFDWRU�ZDV�FKDQJLQJ�LQVLJQL¿FDQWO\�LQ�ERWK�JURXSV��
LWV�LQFUHDVH�ZDV�������DQG��������UHVSHFWLYHO\��7KH�VXEJURXS�ZLWK�$36�
KDG�VLJQL¿FDQW�H[FHVV�RI�WKH�EHQFKPDUN�GXULQJ�WUHDWPHQW��,Q�WKH�VXEJURXS�
RI�6)0,�SDWLHQWV�ZLWKRXW�$36�ZDV�D�UHOLDEOH�DQG�YHU\�VLJQL¿FDQW�UHGXFWLRQ�
IURP� EDVHOLQH� LQ� HDUO\� ¿EULQ� GHJUDGDWLRQ� SURGXFWV� RI� EORRG��ZKLFK�ZDV�
�������S��������,Q�WKH�VHFRQG�VXEJURXS��ZKHUH�WKH�LQLWLDOO\�D�KLJK�OHYHO�RI�
WKHVH�SURGXFWV�ZHUH�REVHUYHG��WKH�GHJUHH�RI�UHGXFWLRQ�ZDV��KRZHYHU��ORZHU�
��������S��������$FWLYLW\�G\QDPLFV�RI�DQWLWKURPELQ�,,,�ZDV�DLPHG�DW�LWV�
UHGXFWLRQ��ZKLFK�LQFUHDVHG�WKH�GHJUHH�RI�GLIIHUHQFH�IURP�WKH�FRQWURO�JURXS�
LQ�ERWK�VXEJURXSV�RI�SDWLHQWV��&RQFOXVLRQ��3DWLHQWV�ZLWK�DFXWH�P\RFDUGLDO�
LQIDUFWLRQ�� ZKLFK� GHYHORSHG� RQ� WKH� EDFNJURXQG� RI�$36�� KDG� QRW� RQO\�
PRUH� VHYHUH� SDWKRORJLFDO� FKDQJHV� LQ� WKH� KHPRVWDWLF� V\VWHP� DW� WKH� WLPH�
RI�GLVHDVH�SURJUHVVLRQ��EXW�DOVR�VORZHU�G\QDPLFV�RI�WKH�FRUUHFWLRQ�GXULQJ�
FRQYHQWLRQDO�WKHUDS\�

ȺɇȺɅɂɁ� ȾȺɇɇɕɏ� ɈȻɋɅȿȾɈȼȺɇɂə� ȾɅə� ɋɈɁȾȺɇɂə�
ɂɇȾɂȼɂȾɍȺɅɖɇɈɃ� ɄȺɊɌɕ� ɊɂɋɄȺ� ɊȺɁȼɂɌɂə�
ɄȺɊȾɂɈȼȺɋɄɍɅəɊɇɕɏ�ɁȺȻɈɅȿȼȺɇɂɃ�ɍ�ɑɅȿɇɈȼ�ɋȿɆɖɂ�
Ʌɂɐ��ɉɈȾȼȿɊȽɒɂɏɋə�ɉɊəɆɈɆɍ�ɈȻɅɍɑȿɇɂɘ
ɇ��Ʉɟɪɟɦɯɚɧɭɥɵ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ʌ�Ɇ��ɉɢɜɢɧɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɨɛɳɟɣ� ɫɦɟɪɬɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� Ɋɟɫɩɭɛɥɢɤɢ�
Ʉɚɡɚɯɫɬɚɧ� ������ ɫɨɫɬɚɜɥɹɟɬ� ɫɦɟɪɬɧɨɫɬɶ� ɨɬ� ɛɨɥɟɡɧɟɣ� ɫɢɫɬɟɦɵ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɗɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɝɥɚɜɧɵɦ�
ɨɛɪɚɡɨɦ� ɞɜɭɦɹ� ɩɪɢɱɢɧɚɦɢ�� ɢɲɟɦɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɶɸ� ɫɟɪɞɰɚ� ɢ�
ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɞɨɥɹ� ɤɨɬɨɪɵɯ� ɜ� ɫɬɪɭɤɬɭɪɟ�
ɫɦɟɪɬɧɨɫɬɢ� ɨɬ� ɛɨɥɟɡɧɟɣ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɫɨɫɬɚɜɥɹɟɬ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ������ɢ��������ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɪɚɡɪɚɛɨɬɤɚ�ɫɢɫɬɟɦɵ�
ɪɚɞɢɚɰɢɨɧɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ��ɨɰɟɧɤɢ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɢ�

ɞɨɧɨɡɨɥɨɝɢɱɟɫɤɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɛɨɥɟɡɧɟɣ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
ɞɥɹ� ɠɢɬɟɥɟɣ� ȼɨɫɬɨɱɧɨ�Ʉɚɡɚɯɫɬɚɧɫɤɨɣ� ɢ� ɉɚɜɥɨɞɚɪɫɤɨɣ� ɨɛɥɚɫɬɟɣ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼɵɩɨɥɧɟɧɵ� ɫɤɪɢɧɢɧɝɨɜɵɟ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɧɚɫɟɥɟɧɢɹ� Ƚɥɭɛɨɤɨɜɫɤɨɝɨ� ɪɚɣɨɧɚ� ȼɨɫɬɨɱɧɨ�Ʉɚɡɚɯɫɬɚɧɫɤɨɣ�
ɨɛɥɚɫɬɢ�� Ʌɟɛɹɠɟɧɫɤɨɝɨ� ɢ� Ɇɚɣɫɤɨɝɨ� ɪɚɣɨɧɨɜ� ɉɚɜɥɨɞɚɪɫɤɨɣ�
ɨɛɥɚɫɬɢ�� ɹɜɥɹɸɳɢɯɫɹ� ɬɟɪɪɢɬɨɪɢɹɦɢ� ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɧɟɛɥɚɝɨɩɨɥɭɱɢɹ��ɋɨɫɬɚɜɥɟɧ�ɚɥɝɨɪɢɬɦ�ɞɥɹ�ɥɢɰ�ɫ�ɛɨɥɟɡɧɹɦɢ�ɫɢɫɬɟɦɵ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� �ȻɋɄ��� ɋɮɨɪɦɢɪɨɜɚɧɵ� ɝɪɭɩɩɵ� ɪɚɞɢɚɰɢɨɧɧɨɝɨ�
ɪɢɫɤɚ�� ɜɤɥɸɱɚɸɳɢɟ� ɥɢɰ�� ɩɨɞɜɟɪɝɲɢɯɫɹ� ɩɪɹɦɨɦɭ� ɪɚɞɢɚɰɢɨɧɧɨɦɭ�
ɜɨɡɞɟɣɫɬɜɢɸ�ɜ�ɷɮɮɟɤɬɢɜɧɨɣ�ɞɨɡɟ�����ɦɁɜ�ɢ�ɛɨɥɟɟ��ɢ�ɢɯ�ɩɨɬɨɦɤɨɜ�ɜɨ�
,,±,9� ɩɨɤɨɥɟɧɢɹɯ�� ȼ� ɤɚɱɟɫɬɜɟ� ɤɨɧɬɪɨɥɹ� ɜɡɹɬɵ� ɥɢɰɚ�� ɩɪɢɛɵɜɲɢɟ� ɧɚ�
ɢɡɭɱɚɟɦɵɟ� ɬɟɪɪɢɬɨɪɢɢ� ɩɨɫɥɟ� ����� ɝɨɞɚ�� Ɉɛɫɥɟɞɨɜɚɧɢɟ� ɧɚɫɟɥɟɧɢɹ�
ɧɚɱɢɧɚɟɬɫɹ� ɫ� ɨɫɦɨɬɪɚ� ɜɪɚɱɚ�ɬɟɪɚɩɟɜɬɚ�� ɪɟɝɢɫɬɪɚɰɢɢ� ɗɄȽ�� ɜɡɹɬɢɹ�
ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɢ� ɡɚɩɨɥɧɟɧɢɹ� ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�
ɚɧɤɟɬɵ� ɫ� ɭɤɚɡɚɧɢɟɦ� ɪɚɞɢɚɰɢɨɧɧɨɝɨ� ɦɚɪɲɪɭɬɚ� ɪɨɞɢɬɟɥɟɣ�� Ʌɢɰɚ� ɫ�
ɜɵɫɨɤɢɦ� ɪɢɫɤɨɦ� ɪɚɡɜɢɬɢɹ� ȻɋɄ� ɢɥɢ� ɭɫɬɚɧɨɜɥɟɧɧɨɣ� ɧɨɡɨɥɨɝɢɱɟɫɤɨɣ�
ɮɨɪɦɨɣ�ɨɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɚɪɞɢɨɥɨɝɨɦ�ɫ�ɩɪɨɜɟɞɟɧɢɟɦ�ɗɯɨɄȽ��ɋɆȺȾ��
ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɟɦ� ɗɄȽ�� ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɜɨɡɦɨɠɧɨɣ� ɞɢɫɥɢɩɢɞɟɦɢɢ��
ɨɩɪɟɞɟɥɟɧɢɟɦ� ɝɨɦɨɰɢɫɬɟɢɧɚ� ɢ� ɷɧɞɨɬɟɥɢɧɚ�� Ɂɚɩɨɥɧɹɟɬɫɹ� ɤɚɪɬɚ�
ɤɨɪɨɧɚɪɧɨɝɨ� ɪɢɫɤɚ�� ɩɪɨɜɨɞɢɬɫɹ� ȼɊɋ�ɫɩɟɤɬɪɨɦɟɬɪɢɹ�� ɇɚ� ɬɪɟɬɶɟɦ�
ɷɬɚɩɟ� ɢɧɮɨɪɦɚɰɢɹ� ɨɛ� ɢɫɫɥɟɞɭɟɦɨɦ� ɥɢɰɟ� ɜɧɨɫɢɬɫɹ� ɜ� ɛɚɡɭ� ɞɚɧɧɵɯ�
ɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɪɟɝɢɫɬɪɚ� ȻɋɄ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɞɢɫɩɚɧɫɟɪɧɨɦ�
ɧɚɛɥɸɞɟɧɢɟɦ��Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɭɦɦɚɪɧɨɝɨ�ɤɨɪɨɧɚɪɧɨɝɨ�ɪɢɫɤɚ�ɛɵɥɚ�
ɜɵɛɪɚɧɚ�ɤɨɦɩɶɸɬɟɪɧɚɹ�ɩɪɨɝɪɚɦɦɚ�+HDUW6FRUH���Ɋɟɡɭɥɶɬɚɬɵ��ȼɫɟɝɨ�ɜ�
ɪɟɝɢɫɬɪ�ɜɨɲɥɢ������ɛɨɥɶɧɵɯ�ȻɋɄ��������ɫɨɫɬɚɜɢɥɢ�ɠɟɧɳɢɧɵ��������
±�ɦɭɠɱɢɧɵ��ȼɨɡɪɚɫɬɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɪɟɝɢɫɬɪɚ�ɛɨɥɟɡɧɟɣ�ɫɢɫɬɟɦɵ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɭɤɚɡɵɜɚɟɬ�� ɱɬɨ� ������� ɫɨɫɬɚɜɢɥɢ� ɥɢɰɚ� ɫɬɚɪɲɟ� ���
ɥɟɬ��ɇɚɢɛɨɥɟɟ�ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɨɣ�ɜɨɡɪɚɫɬɧɨɣ�ɫɬɪɚɬɨɣ�ɨɤɚɡɚɥɢɫɶ�ɥɢɰɚ�ɜ�
ɜɨɡɪɚɫɬɟ���±���ɥɟɬ�����������ȼɨɡɪɚɫɬɧɚɹ�ɫɬɪɚɬɚ���±���ɥɟɬ�ɫɨɫɬɚɜɢɥɚ�
��������������ɥɢɰ��ɜɤɥɸɱɟɧɧɵɯ�ɜ�ɪɟɝɢɫɬɪ�ȻɋɄ��ɢɦɟɥɢ�ɤɨɦɨɪɛɢɞɧɭɸ�
ɩɚɬɨɥɨɝɢɸ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ�� ɜ� ɫɬɪɭɤɬɭɪɟ� ɤɨɬɨɪɨɣ� ɩɪɟɨɛɥɚɞɚɥ�
ɞɢɮɮɭɡɧɵɣ�ɢ�ɞɢɮɮɭɡɧɨ�ɭɡɥɨɜɨɣ�ɡɨɛ��ɋɪɟɞɧɟɟ�ɫɨɞɟɪɠɚɧɢɟ�ɚɧɬɢɬɟɥ�ɤ�
ɬɢɪɟɨɢɞɧɨɣ�ɩɟɪɨɤɫɢɞɚɡɟ�ɫɟɦɢɤɪɚɬɧɨ�ɩɪɟɜɨɫɯɨɞɢɥɨ�ɜɟɪɯɧɸɸ�ɝɪɚɧɢɰɭ�
ɪɟɮɟɪɟɧɫɧɵɯ� ɡɧɚɱɟɧɢɣ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɭɬɨɢɦɦɭɧɧɨɣ�
ɩɪɢɪɨɞɟ� ɩɚɬɨɥɨɝɢɢ�� ɋɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɬɢɪɨɤɫɢɧɚ� ɢ� ɬɢɪɟɨɬɪɨɩɧɨɝɨ�
ɝɨɪɦɨɧɚ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɚɥɢɱɢɢ� ɫɭɛɤɥɢɧɢɱɟɫɤɨɝɨ� ɢɥɢ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɝɢɩɨɬɢɪɟɨɡɚ� ɭ� ������ ɱɥɟɧɨɜ� ɪɟɝɢɫɬɪɚ�� ɉɨɤɚɡɚɬɟɥɢ�
ɝɢɩɟɪɝɨɦɨɰɢɫɬɟɢɧɟɦɢɢɢ�ɢ� ɫɨɞɟɪɠɚɧɢɹ� ɷɧɞɨɬɟɥɢɧɚ� ɭ� ɩɨɬɨɦɤɨɜ� ɥɢɰ��
ɩɨɞɜɟɪɝɲɢɯɫɹ� ɨɛɥɭɱɟɧɢɸ�� ɫ� ɞɨɧɨɡɨɥɨɝɢɱɟɫɤɢɦɢ� ɮɨɪɦɚɦɢ� ȻɋɄ��
ɛɵɥɢ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɱɬɨ� ɞɚɟɬ�
ɨɫɧɨɜɚɧɢɟ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɢɯ� ɤɚɤ� ɩɪɟɞɢɤɬɨɪɵ� ɪɚɡɜɢɬɢɹ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ�ɩɚɬɨɥɨɝɢɢ��ȼ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɫɭɦɦɚɪɧɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɜɟɝɟɬɚɬɢɜɧɨɣ�ɪɟɝɭɥɹɰɢɢ�ɛɵɥɚ�ɫɭɳɟɫɬɜɟɧɧɨ�ɧɢɠɟ��ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ� ɢ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ�� ɬɚɤ� ɠɟ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɢɡɤɨɣ� ɨɤɚɡɚɥɚɫɶ�
ɚɤɬɢɜɧɨɫɬɶ� ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ� ɡɜɟɧɚ� ȼɇɋ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ�
ɞɨɫɬɨɜɟɪɧɨ� ɜɵɫɨɤɨɣ� ɫɢɦɩɚɬɨɬɨɧɢɱɟɫɤɨɣ�� ȼɵɜɨɞɵ�� Ɋɚɡɪɚɛɨɬɚɧ�
ɚɥɝɨɪɢɬɦ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɥɢɰ�� ɩɨɞɜɟɪɝɲɢɯɫɹ� ɪɚɞɢɚɰɢɨɧɧɨɦɭ�
ɜɨɡɞɟɣɫɬɜɢɸ��ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɪɟɝɢɫɬɪɚ�
ȻɋɄ��Ɍɟɦɚɬɢɱɟɫɤɢɣ�ɪɟɝɢɫɬɪ�ɹɜɥɹɟɬɫɹ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɦɨɧɢɬɨɪɢɧɝɚ�
ɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ȻɋɄ��ȼ�ɫɬɪɭɤɬɭɪɟ�ȻɋɄ�ɭ�ɱɥɟɧɨɜ�ɪɟɝɢɫɬɪɚ�ɧɚɢɛɨɥɶɲɢɣ�
ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɡɚɧɢɦɚɟɬ�ɚɪɬɟɪɢɚɥɶɧɚɹ�ɝɢɩɟɪɬɨɧɢɹ�ɫɪɟɞɢ�ɩɨɬɨɦɤɨɜ�ɥɢɰ��
ɩɨɞɜɟɪɝɲɢɯɫɹ�ɪɚɞɢɚɰɢɨɧɧɨɦɭ�ɜɨɡɞɟɣɫɬɜɢɸ�

$1$/<6,6�2)�7+(�2%6(59$7,21�'$7$�)25�&5($7,21�2)�
$1�,1',9,'8$/�0$33,1*�2)�&$5',29$6&8/$5�',6($6(6�
5,6.� '(9(/230(17� $021*� )$0,/<� 0(0%(56� 2)�
3(56216�(;326('�72�',5(&7�5$',$7,21
1��.HUHPNKDQXO\
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�/�0��3LYLQD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��0RUWDOLW\�RI�GLVHDVHV�RI�WKH�FLUFXODWRU\�V\VWHP�LV�������IURP�
WKH�WRWDO�SRSXODWLRQ¶V�GHDWK�LQ�WKH�5HSXEOLF�RI�.D]DNKVWDQ��7KLV�LQGLFDWRU�
LV�PDLQO\�GHWHUPLQHG�E\�WZR�FDXVHV��WKH\�DUH�WKH�FRURQDU\�KHDUW�GLVHDVHV�
DQG�FHUHEURYDVFXODU�GLVHDVHV��PRUWDOLW\�UDWH�RI�ZKLFK�IURP�GLVHDVHV�RI�WKH�
FLUFXODWRU\� V\VWHP�DUH�������DQG������� UHVSHFWLYHO\��$LP��(ODERUDWLRQ�
RI�D�UDGLDWLRQ�K\JLHQLF�PRQLWRULQJ�V\VWHP��DVVHVVPHQW�RI�ULVN�IDFWRUV�DQG�
SUHQRVRORJLFDO� FLUFXODWRU\� GLVHDVHV� GLDJQRVLV� IRU� UHVLGHQWV� RI� WKH� (DVW�
.D]DNKVWDQ� DQG� 3DYORGDU� UHJLRQV�� 0DWHULDOV� DQG� PHWKRGV�� 3RSXODWLRQ�
VFUHHQLQJ� WHVWV� LQ� *OXERNRYVN\L� DUHD� RI� (DVW� .D]DNKVWDQ� UHJLRQ��
/HE\D]KHQVN\L�DQG�0DLVN\L�DUHDV�RI�3DYORGDU�UHJLRQ�ZHUH�REVHUYHG��7KHVH�
DUH� WKH� WHUULWRULHV�RI� UDGLR�HFRORJLFDO�GLVDVWHU��$Q�DOJRULWKP� IRU�SDWLHQWV�
ZLWK� GLVHDVHV� RI� WKH� FLUFXODWRU\� V\VWHP� ZDV� FRPSLOHG�� 5DGLDWLRQ� ULVN�
JURXSV�KDYH�EHHQ� IRUPHG�� LQFOXGLQJ�SHUVRQV�H[SRVHG� WR�GLUHFW� UDGLDWLRQ�
H[SRVXUH�DW�DQ�HIIHFWLYH�GRVH�RI�����P6Y�DQG�PRUH��DQG�WKHLU�GHVFHQGDQWV�
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RI� WKH� ,,±,9�JHQHUDWLRQV��$V� D� FRQWURO� JURXS�SHUVRQV� DUULYHG� DIWHU� �����
ZHUH� WDNHQ�� ([DPLQDWLRQ� RI� SRSXODWLRQ� EHJLQV� ZLWK� D� WKHUDSLVW�� (&*�
UHFRUGLQJ��ELRFKHPLFDO�DQDO\VLV�WDNLQJ�DQG�¿OOLQJ�RXW�D�VSHFLDOO\�GHVLJQHG�
TXHVWLRQQDLUH�LQGLFDWLQJ�WKH�UDGLDWLRQ�URXWH�RI�WKH�SDUHQWV��3HUVRQV�DW�KLJK�
ULVN�RI�GLVHDVHV�RI�WKH�FLUFXODWRU\�V\VWHP�RU�HVWDEOLVKHG�QRVRORJLFDO�IRUP�
H[DPLQHG� E\� D� FDUGLRORJLVW� ZLWK� FRQGXFWLQJ� HFKRFDUGLRJUDSK\��$%30��
(&*�PRQLWRULQJ��UHVHDUFKLQJ�RI�SRVVLEOH�G\VOLSLGHPLD��KRPRF\VWHLQH�DQG�
HQGRWKHOLQ��&RURQDU\�ULVN�PDS�LV�¿OOHG�RXW��+59�VSHFWURPHWU\�LV�FRQGXFWHG��
,Q�WKH�WKLUG�VWDJH�RI�WKH�H[DPLQDWLRQ�LQIRUPDWLRQ�DERXW�H[DPLQHG�SHUVRQ�
LV� HQWHUHG� LQWR� WKH� GDWDEDVH� RI� WKHPDWLF� UHJLVWHU� RI� GLVHDVHV� RI� WKH�
FLUFXODWRU\� V\VWHP�ZLWK� IROORZHG� GLVSHQVDU\� REVHUYDWLRQ�� 7R� GHWHUPLQH�
WKH� WRWDO� FRURQDU\� ULVN� +HDUW6FRUH�� FRPSXWHU� SURJUDP� ZDV� VHOHFWHG��
5HVXOWV��$OWRJHWKHU������SDWLHQWV�ZLWK�&9'�ZHUH�LQFOXGHG��������ZHUH�
ZRPHQ��������±�PHQ��$JH�RI�WKH�SHUVRQV�LQ�WKH�UHJLVWHU�ZDV�RYHU����\HDUV�
ZKLFK� LV� ������� IURP� DOO� GLVHDVHV� RI� WKH� FLUFXODWRU\� V\VWHP��7KH�PRVW�
UHSUHVHQWDWLYH�DJH�VWUDWXP�ZDV�SHUVRQV�DJHG�������\HDUV�����������$JH�
VWUDWXP�RI���±���\HDUV�ZDV���������������RI�WKH�SHUVRQV�LQFOXGHG�LQ�WKH�
UHJLVWHU��KDG�FRPRUELG�SDWKRORJ\�RI�WK\URLG�JODQG��DPRQJ�LW�WKH�GLIIXVH�DQG�
GLIIXVH�QRGXODU�JRLWHU�ZHUH�SUHYDLOHG��7KH�DYHUDJH�FRQWHQW�RI�DQWLERGLHV�
WR� WK\URLG�SHUR[LGDVH��� WLPHV�H[FHHGHG� WKH�XSSHU� OLPLW�RI� WKH� UHIHUHQFH�
YDOXHV�� LQGLFDWLQJ� WKH� QDWXUH� RI� DXWRLPPXQH� GLVHDVH��$YHUDJH� YDOXHV� RI�
WK\UR[LQH� DQG� WK\URLG�VWLPXODWLQJ� KRUPRQH� LQGLFDWH� WKH� SUHVHQFH� RI�
VXEFOLQLFDO�RU�FOLQLFDO�K\SRWK\URLGLVP�LQ�������RI�WKH�UHJLVWHUHG�SHUVRQV��
,QGLFDWRUV� RI� K\SHUKRPRF\VWHLQHPLD� DQG� HQGRWKHOLQ� LQ� WKH� RIIVSULQJ� RI�
H[SRVHG� SHUVRQV� ZLWK� SUHQRVRORJLFDO� IRUPV� RI� &9'� ZHUH� VLJQL¿FDQWO\�
KLJKHU�WKDQ�LQ�WKH�FRQWURO�JURXS��ZKLFK�JLYHV�UHDVRQ�WR�FRQVLGHU�WKHP�DV�
SUHGLFWRUV�RI�FDUGLRYDVFXODU�GLVHDVH�GHYHORSPHQW��,Q�WKH�VWXG\�JURXS�WKH�
WRWDO�HI¿FLHQF\�RI�WKH�YHJHWDWLYH�UHJXODWLRQ�ZDV�VLJQL¿FDQWO\�ORZHU�WKDQ�LQ�
WKH�FRQWURO�JURXS�DQG�WKH�FRPSDULVRQ�JURXS��DV�ZHOO�DV�SDUDV\PSDWKHWLF�
$16� KDG� VLJQL¿FDQWO\� ORZHU� DFWLYLW\� DW� WKH� VDPH� WLPH� DV� VLJQL¿FDQWO\�
KLJK�V\PSDWKHWLF��&RQFOXVLRQ��$Q�DOJRULWKP�IRU�H[DPLQDWLRQ�RI�SHUVRQV�
H[SRVHG� WR� UDGLDWLRQ� ZDV� GHYHORSHG� IRU� IXUWKHU� WKHPDWLF� &9'� UHJLVWHU�
IRUPDWLRQ��7KHPDWLF� UHJLVWHU� LV� D� WRRO� IRU�PRQLWRULQJ� DQG� SUHYHQWLRQ� RI�
&9'��,Q�WKH�VWUXFWXUH�RI�&9'�PHPEHUV�RI�WKH�UHJLVWHU�WKH�ODUJHVW�JURXS�LV�
K\SHUWHQVLRQ�DPRQJ�GHVFHQGDQWV�RI�SHUVRQV�H[SRVHG�WR�UDGLDWLRQ�

ȾɈɉɉɅȿɊ�ɗɏɈɄȺɊȾɂɈȽɊȺɎɂə� ȼ� ɈɐȿɇɄȿ� ɉɈɊȺɀȿɇɂɃ�
ɋȿɊȾȿɑɇɈ�ɋɈɋɍȾɂɋɌɈɃ� ɋɂɋɌȿɆɕ� ɍ� ȻɈɅɖɇɕɏ�
ɈɋɌɊɕɆ�ɂ�ɏɊɈɇɂɑȿɋɄɂɆ�ȻɊɍɐȿɅɅȿɁɈɆ
ɏ�Ⱥ�� ɂɛɪɚɝɢɦɨɜɚ�� Ɏ�Ɇ�� Ƚɢɪɚɜɨɜɚ�� Ⱥ�Ɇ�� Ⱦɠɚɧɦɭɪɡɚɟɜɚ�� Ɇ�Ⱥ��
ɂɦɚɝɚɡɚɥɢɟɜɚ��Ɂ�Ⱦ��Ɇɚɝɨɦɟɞɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɋ�Ⱥ��Ɇɚɝɨɦɟɞɨɜɚ
Ⱦɚɝɟɫɬɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɇɚɯɚɱɤɚɥɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɪɭɰɟɥɥɟɡ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɜɚɠɧɵɯ� ɩɪɨɛɥɟɦ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� Ɋɟɫɩɭɛɥɢɤɢ� Ⱦɚɝɟɫɬɚɧ�� ɍ� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ�
ɩɨɪɚɠɚɸɬɫɹ� ɨɪɝɚɧɵ�ɢ� ɫɢɫɬɟɦɵ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɚɹ�
ɫɢɫɬɟɦɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱦɨɩɩɥɟɪ�ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɭ�ɛɨɥɶɧɵɯ�ɛɪɭɰɟɥɥɟɡɨɦ�ɜ�ɫɬɚɞɢɢ�ɫɭɛɤɨɦɩɟɧɫɚɰɢɢ�ɞɥɹ�
ɜɵɹɜɥɟɧɢɹ� ɩɨɪɚɠɟɧɢɣ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ɭ�
ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ� ɧɚɦɢ� ɩɪɨɜɨɞɢɥɨɫɶ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɭ� ��� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ���
ɥɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɭ� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ� ɜɵɹɜɢɥɨ�
ɫɧɢɠɟɧɢɟ� ɭɞɚɪɧɨɝɨ� ɨɛɴɟɦɚ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ� ±� ��������� ɦɥ�� ɩɨɜɵɲɟɧɢɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ�
ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ� ɫɨɫɭɞɨɜ� ±� ���������� ɞɢɧîɫîɫɦ���� ɩɨɜɵɲɟɧɢɟ�
ɭɪɨɜɧɹ� ɫɢɫɬɟɦɧɨɝɨ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ±� ��������� ɦɦ� ɪɬ�ɫɬ���
ɩɨɜɵɲɟɧɢɟ� ɫɪɟɞɧɟɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ� ±�
���������ɦɦ�ɪɬ�ɫɬ��Ʉɨɧɟɱɧɵɣ�ɞɢɚɫɬɨɥɢɱɟɫɤɢɣ�ɨɛɴɟɦ� ������������ɦɥ��
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ� ɧɨɪɦɟ�� ɨɬɦɟɱɚɥɨɫɶ� ɩɨɜɵɲɟɧɢɟ� ɭɞɚɪɧɨɝɨ� ɢɧɞɟɤɫɚ� ±�
����������� ɦɥ�ɦð�� ɫɧɢɡɢɥɚɫɶ� ɫɪɟɞɧɹɹ� ɜɟɥɢɱɢɧɚ� ɦɢɧɭɬɧɨɝɨ� ɨɛɴɟɦɚ��
ɤɨɬɨɪɚɹ� ɫɨɫɬɚɜɢɥɚ� ��������� ɥ�ɦɢɧ�� ɉɪɢ� ɷɬɨɦ� ɫɧɢɠɚɥɫɹ� ɫɟɪɞɟɱɧɵɣ�
ɢɧɞɟɤɫ��ɤɨɬɨɪɵɣ�ɫɨɫɬɚɜɢɥ����������ɥ��ɦɢɧîɦð���ɍ�������ɧɚɛɥɸɞɚɟɦɵɯ�
ɛɨɥɶɧɵɯ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɢɡɦɟɧɟɧɢɹ� ɧɚ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɟ��
ȼɵɜɨɞɵ�� Ʉɨɦɩɥɟɤɫɧɚɹ� ɨɰɟɧɤɚ� ɜɵɹɜɥɟɧɧɵɯ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɢɯ��
ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɭ� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ� ɩɨɡɜɨɥɹɟɬ� ɫɜɨɟɜɪɟɦɟɧɧɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ�
ɧɚɪɭɲɟɧɢɹ�ɝɟɦɨɞɢɧɚɦɢɤɢ�ɢ�ɞɪɭɝɢɟ�ɩɨɪɚɠɟɧɢɹ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɫɢɫɬɟɦɵ�

(&+2&$5',2*5$3+<� '233/(5� ,1� /(6,21� 6&25(6�
&$5',29$6&8/$5�6<67(0�,1�3$7,(176�:,7+�$&87(�$1'�
&+521,&�%58&(//26,6
+�$�� ,EUDJLPRYD�� )�0�� *LUDYRYD�� $�0�� ']DQPXU]DHYQD�� 0�$��
,PDJD]DOLHYD��=�'��0DJRPHGRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�6�$��0DJRPHGRYD
'DJHVWDQ�6WDWH�0HGLFDO�$FDGHP\��0DNKDFKNDOD��5XVVLD

,QWURGXFWLRQ�� %UXFHOORVLV� LV� RQH� RI� WKH� PDMRU� KHDOWK� SUREOHPV� RI�
WKH� 5HSXEOLF� RI� 'DJHVWDQ�� 3DWLHQWV� ZLWK� EUXFHOORVLV� DIIHFWHG� RUJDQV�
DQG� V\VWHPV�� LQFOXGLQJ� WKH� FDUGLRYDVFXODU� V\VWHP�� $LP�� 'RSSOHU�
HFKRFDUGLRJUDSK\� LQ� SDWLHQWV�ZLWK� EUXFHOORVLV� VWDJH� VXEFRPSHQVDWLRQ� WR�
LGHQWLI\�OHVLRQV�RI�WKH�FDUGLRYDVFXODU�V\VWHP��0DWHULDOV�DQG�PHWKRGV��7R�
DVVHVV� WKH�VWDWH�RI� WKH�FDUGLRYDVFXODU�V\VWHP�LQ�SDWLHQWV�ZLWK�EUXFHOORVLV�
XV�HFKRFDUGLRJUDSK\�ZDV�SHUIRUPHG�LQ����SDWLHQWV�ZLWK�EUXFHOORVLV�LQ�DJH�
IURP����WR����\HDUV��5HVXOWV��6WXGLHV�LQ�SDWLHQWV�ZLWK�EUXFHOORVLV�UHYHDOHG��
UHGXFWLRQ�LQ�VWURNH�YROXPH�RI�WKH�OHIW�YHQWULFOH�FRPSDUHG�ZLWK�WKH�FRQWURO�
JURXS� DQG� DPRXQWHG� WR� ��������� PO�� LQFUHDVHG� SHULSKHUDO� YDVFXODU�
UHVLVWDQFH������������GLQîVîFP��� LQFUHDVH� LQ� V\VWHPLF�EORRG�SUHVVXUH�±�
��� �� �� ����PP�+J� LQFUHDVH� SXOPRQDU\� DUWHU\� SUHVVXUH� ±� ���������PP�
+J��HQG�GLDVWROLF�YROXPH�����������PO�ZDV�QRUPDO��WKHUH�ZDV�DQ�LQFUHDVH�
VWURNH� LQGH[� ±� ����������� PO�Pð�� WKH� DYHUDJH� YDOXH� GHFUHDVHG� FDUGLDF�
RXWSXW��ZKLFK�DPRXQWHG�WR����������O�PLQ��7KLV�GHFUHDVHV�FDUGLDF�LQGH[��
ZKLFK�ZDV�����������O��PLQîPð���,Q�������RI�WKH�REVHUYHG�SDWLHQWV�KDG�
FKDQJHV�LQ�WKH�HOHFWURFDUGLRJUDP��&RQFOXVLRQ��ɋRPSUHKHQVLYH�DVVHVVPHQW�
LGHQWL¿HG� HFKRFDUGLRJUDSKLF�� HOHFWURFDUGLRJUDSKLF� FKDQJHV� DQG� FOLQLFDO�
PDQLIHVWDWLRQV�LQ�SDWLHQWV�ZLWK�EUXFHOORVLV��DOORZV�IRU�WLPHO\�GLDJQRVLV�RI�
KHPRG\QDPLF�LQVWDELOLW\�DQG�RWKHU�GLVRUGHUV�RI�WKH�FDUGLRYDVFXODU�V\VWHP�

ȼɅɂəɇɂȿ� ȺɌɈɊȼȺɋɌȺɌɂɇȺ� ɇȺ� ɉȿɊȿɄɂɋɇɈȿ�
ɈɄɂɋɅȿɇɂȿ� ɅɂɉɂȾɈȼ� ɂ� ȺɄɌɂȼɇɈɋɌɖ� ɋɂɆɉȺɌɂɄɈ�
ȺȾɊȿɇȺɅɈȼɈɃ�ɋɂɋɌȿɆɕ
ɒ�Ɋ��Ɋɚɯɢɦɛɟɪɞɢɟɜ��Ȼ�0��ȼɚɯɨɛɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱦ�Ɇ��Ʉɚɥɚɧɞɚɪɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɋɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɨɣ�
ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɢ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ�
ɧɚɫɟɥɟɧɢɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɫɬɪɚɧ� ɦɢɪɚ�� ɉɪɢɦɟɧɟɧɢɟ� ɩɪɟɩɚɪɚɬɨɜ� ɢɡ�
ɝɪɭɩɩɵ� ɫɬɚɬɢɧɨɜ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɬɚɥɨ� ɨɞɧɢɦ� ɢɡ� ɨɛɹɡɚɬɟɥɶɧɵɯ�
ɤɨɦɩɨɧɟɧɬɨɜ� ɥɟɱɟɧɢɹ� ɢ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɂȻɋ�� Ʉɪɨɦɟ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɧɚ� ɩɨɤɚɡɚɬɟɥɢ� ɥɢɩɢɞɨɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ�� ɜ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ�
ɨɛɫɭɠɞɚɟɬɫɹ�ɧɚɥɢɱɢɟ�ɭ�ɞɚɧɧɨɣ�ɝɪɭɩɩɵ�ɩɪɟɩɚɪɚɬɨɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�
ɛɥɚɝɨɩɪɢɹɬɧɵɯ��©ɩɥɟɣɨɬɪɨɩɧɵɯª�ɷɮɮɟɤɬɨɜ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɪɟɞɢ�
ɩɥɟɣɨɬɪɨɩɧɵɯ�ɷɮɮɟɤɬɨɜ�ɨɫɨɛɵɣ�ɤɥɢɧɢɱɟɫɤɢɣ�ɢ�ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɢɣ�
ɢɧɬɟɪɟɫ� ɜɵɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ� ɫɬɚɬɢɧɨɜ� ɧɚ� ɩɪɨɰɟɫɫɵ� ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� �ɉɈɅ�� ɢ� ɧɚ� ɚɤɬɢɜɧɨɫɬɶ� ɫɢɦɩɚɬɢɤɨ�ɚɞɪɟɧɚɥɨɜɨɣ�
ɫɢɫɬɟɦɵ��ɋȺɋ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɫɬɚɥɨ� ɢɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɭɦɟɪɟɧɧɵɯ� ɞɨɡ� ɚɬɨɪɜɚɫɬɚɬɢɧɚ� ���� ɦɝ� ɜ�
ɫɭɬɤɢ�� ɧɚ�ɩɪɨɰɟɫɫɵ�ɉɈɅ�ɢ� ɚɤɬɢɜɧɨɫɬɶ�ɋȺɋ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
���ɢɫɫɥɟɞɭɟɦɵɯ� ɫ� ɞɢɫɥɢɩɢɞɟɦɢɹɦɢ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ��������� ɝɨɞɚ��
ɜ�ɤɚɱɟɫɬɜɟ�ɥɟɱɟɧɢɹ�ɩɨɥɭɱɚɥɢ�ɫɬɪɨɝɭɸ�ɝɢɩɨɥɢɩɢɞɟɦɢɱɟɫɤɭɸ�ɞɢɟɬɭ�ɢ�
ɚɬɨɪɜɚɫɬɚɬɢɧ�ɜ�ɞɨɡɟ����ɦɝ�ɜ�ɫɭɬɤɢ�ɜ�ɬɟɱɟɧɢɟ����ɧɟɞɟɥɶ��Ɉɩɪɟɞɟɥɹɥɢ�
ɥɢɩɢɞɧɵɣ� ɫɩɟɤɬɪ� ɤɪɨɜɢ�� ɫɭɬɨɱɧɭɸ� ɷɤɫɤɪɟɰɢɸ� ɤɚɬɟɯɨɥɚɦɢɧɨɜ� ɫ�
ɦɨɱɨɣ�� ɚɤɬɢɜɧɨɫɬɶ� ɦɨɧɨɚɦɢɧɨɤɫɢɞɚɡɵ� �ɆȺɈ��� ɭɪɨɜɟɧɶ� ɦɚɥɨɧɨɜɨɝɨ�
ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ�� ɞɨ� ɢ� ɩɨɫɥɟ� ��� ɧɟɞɟɥɶ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɥɟɱɟɧɢɹ��
Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɥɟɱɟɧɢɹ��ɨɬɦɟɱɚɟɬɫɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ� �ɪ��������ɭɪɨɜɧɹ�Ɉɏɋ��Ʌɉɇɉ��ɌȽ�ɧɚ��������
�������������ɢ���������������������ɢ�ɩɨɜɵɲɟɧɢɟ�ɭɪɨɜɧɹ�Ʌɉȼɉ�ɧɚ�
������ɢ������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɢɫɯɨɞɧɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ��
ɱɬɨ� ɫɯɨɞɢɬɫɹ� ɫ� ɥɢɬɟɪɚɬɭɪɧɵɦɢ�ɞɚɧɧɵɦɢ��ȼɨ���ɣ� ɝɪɭɩɩɟ� ɨɬɦɟɱɚɟɬɫɹ�
ɧɟɤɨɬɨɪɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɷɤɫɤɪɟɰɢɢ�ɞɨɮɚɦɢɧɚ�ɢ�ȾɈɎȺ�ɧɚ���±�����ɱɬɨ�
ɦɨɠɟɬ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ� ɨɛ� ɭɥɭɱɲɟɧɢɢ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ�� ɪɟɡɟɪɜɧɵɯ�
ɜɨɡɦɨɠɧɨɫɬɟɣ� ɋȺɋ� ɩɪɢ� ɞɢɫɥɢɩɢɞɟɦɢɹɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɢɦɟɧɟɧɢɹ�
ɚɬɨɪɜɚɫɬɚɬɢɧɚ�� Ɉɫɧɨɜɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɜɹɡɚɧɵ� ɫ� ɢɡɦɟɧɟɧɢɹɦɢ�
ɚɤɬɢɜɧɨɫɬɢ�ɆȺɈ��ȼ�ɧɚɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɨɬɦɟɱɚɟɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɚɹ�
ɚɤɬɢɜɚɰɢɹ�ɮɟɪɦɟɧɬɚ�ɧɚ�������ɢ�ɩɪɢɛɥɢɠɟɧɢɟ�ɟɝɨ�ɤ�ɧɨɪɦɟ��ɍɪɨɜɟɧɶ�
ɆȾȺ� ɫɧɢɡɢɥɫɹ� ɧɚ� ������ �ɪ�������� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɢɫɯɨɞɧɵɦ�
ɩɨɤɚɡɚɬɟɥɹɦ�ɢ�ɫɨɫɬɚɜɢɥ������ɧɦɨɥɶ�ɦɥ��ȼɵɜɨɞɵ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɛɨɱɧɵɯ� ɷɮɮɟɤɬɨɜ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ� ɩɪɟɤɪɚɳɟɧɢɸ� ɩɪɢɦɟɧɟɧɢɹ�
ɩɪɟɩɚɪɚɬɚ�� ɧɟ� ɨɬɦɟɱɚɥɨɫɶ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɢɫɥɢɩɢɞɟɦɢɹɦɢ�
ɨɬɦɟɱɚɟɬɫɹ� ɞɨɫɬɨɜɟɪɧɨɟ� ɫɧɢɠɟɧɢɟ� ɱɚɫɬɨɬɵ� ɩɪɢɫɬɭɩɨɜ� ɫɬɟɧɨɤɚɪɞɢɢ��
ɭɦɟɧɶɲɟɧɢɟ� ɞɨɡɵ� ɩɪɢɦɟɧɹɟɦɵɯ� ɚɧɬɢɚɧɝɢɧɚɥɶɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɢ�
ȕ�ɚɞɪɟɧɨɛɥɨɤɚɬɨɪɨɜ��ɭɥɭɱɲɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�
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1)/8(1&(� 2)� $7259$67$7,1� 21� 7+(� 3(52;,'(�
2;,'$7,21� 2)� /,3,'6� $1'� 7+(� $&7,9,7<� 2)� 7+(�
6<03$7+2$'5(1$/�6<67(0
6�5��5DKLPEHUGL\HY��%�0��9DKRERY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��'�0��4DODQGDURY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8VEHNLVWDQ

,QWURGXFWLRQ�� &DUGLRYDVFXODU� GLVHDVHV� DUH� WKH�PDLQ� UHDVRQ� RI� GHDWK� DQG�
GLVDELOLW\�RI�DEOH�ERGLHG�SRSXODWLRQ�RI�WKH�PDMRULW\�RI�WKH�FRXQWULHV�RI�WKH�
ZRUOG��$SSOLFDWLRQ�RI�PHGLFLQHV� IURP�JURXS�VWDWLQV�EHFDPH�QRZ�RQH�RI�
REOLJDWRU\�FRPSRQHQWV�RI�WUHDWPHQW�DQG�FRURQDU\�KHDUW�GLVHDVH�SUHYHQWLRQ��
([FHSW� LPSDFW� RQ� LQGLFDWRUV� RI� OLSLG� WUDQVSRUW� V\VWHP�� H[LVWHQFH� DW� WKLV�
JURXS� RI� SUHSDUDWLRQV� RI� DGGLWLRQDO� IDYRUDEOH�� ©SOHLRWURSLFª� HIIHFWV�
UHFHQWO\�LV�GLVFXVVHG��1RZ�DPRQJ�SOHLRWURSLF�HIIHFWV�SDUWLFXODU�FOLQLFDO�DQG�
VFLHQWL¿F�DQG�SUDFWLFDO�LQWHUHVW�FDXVHV�LQÀXHQFH�VWDWLQV�RQ�SURFHVVHV�RI�WKH�
SHUR[LGH�R[LGDWLRQ�RI�OLSLGV��32/��DQG�RQ�DFWLYLW\�RI�WKH�V\PSDWKRDGUHQDO�
V\VWHP��6$6���$LP��7KH�SXUSRVH�RI�WKH�SUHVHQW�LQYHVWLJDWLRQ�EHFDPH�WKH�
VWXG\�RI� WKH� LQÀXHQFH�RI� WKH�PRGHUDWH�GRVHV�RI�DWRUYDVWDWLQ����PJ� LQ�D�
���KRXU�SHULRG�RQ�WKH�SURFHVVHV�32/�DQG�WKH�DFWLYLW\�RI�6$6��0DWHULDOV�
DQG� PHWKRGV�� 7KHUH� DUH� ��� SDWLHQWV� ZLWK� GLVOLSLGHPL\D�� 7KH� PLGGOH�
DJH� LV� ��������� \HDUV�� $V� WKH� WUHDWPHQW�� WKH� SDWLHQWV� REWDLQHG� D� VWULFW�
JLSROLSLGHPLFK�GLHW� DQG�DWRUYDVWDWLQ�� DW� WKH�GRVH�RI����PJ� LQ�D����KRXU�
SHULRG�GXULQJ����ZHHNV��7KH�EHIRUH�DQG�DIWHU����ZHHNV�RI�WKH�FDUULHG�RXW�
WUHDWPHQW�GHWHUPLQHG�WKH�OLSLG�VSHFWUXP�RI�WKH�EORRG��WKH�GDLO\�H[FUHWLRQ�
RI�FDWHFKRODPLQHV�ZLWK�WKH�XULQH��WKH�DFWLYLW\�RI�PRQRDPLQH�R[\GDVH��WKH�
OHYHO� RI�PDORQLF�GLDOGHK\GH��5HVXOWV��$IWHU� WKH� FDUULHG�RXW� WUHDWPHQW�� LV�
QRWHG�VWDWLVWLFDOO\�WKH�UHOLDEOH�UHGXFWLRQ��S��������LQ�WKH�OHYHO�WKH�JHQHUDO�
FKROHVWHURO��WKH�OLSRSURWHLQV�RI�WKH�ORZ�GHQVLW\��WKH�WULJO\FHULGHV�E\��������
�������������DQG���������������������DQG�DQ�LQFUHDVH�LQ�WKH�OHYHO�RI�
WKH�OLSRSURWHLQV�RI�WKH�ORZ�GHQVLW\�WR�������DQG������UHVSHFWLYHO\�ZLWK�
UHVSHFW� WR� WKH� LQLWLDO� LQGLFHV�� WKDW� WKH\� FRQYHUJH�ZLWK� OLWHUDWXUH� GDWD�� ,Q�
JURXS���LV�QRWHG�FHUWDLQ�LQFUHDVH�LQ�WKH�H[FUHWLRQ�RI�GRSDPLQH�DQG�'23$�
E\���±����WKDW�LW�FDQ�WHVWLI\�DERXW�WKH�SRVVLEOH�LPSURYHPHQW�WKH�DGDSWLYH��
UHVHUYH�SRVVLELOLWLHV�RI�6$6�DW�GLVSLGLOLGHPL\D�DV�D�UHVXOW�RI�WKH�DSSOLFDWLRQ�
RI�DWRUYDVWDWLQ��7KH�PDLQ�FKDQJHV�DUH�FRQQHFWHG�ZLWK�FKDQJHV�RI�DFWLYLW\�
RI�PRQRDPLQH�R[\GDVH��6R�LQ�RXU�UHVHDUFKHV�WKH�FRQVLGHUDEOH�DFWLYDWLQJ�
RI�HQ]\PH�UHJLVWHUV�RQ�������WKDW� LV�PRUH�QHDU� LQGH[HV� LQ� UHODWLRQ� WR�D�
QRUP��7KH� OHYHO�RI�PDORQLF�GLDOGHK\GH�ZHQW�GRZQ�RQ��������ɪ��������
LQ�UHODWLRQ�WR�LQLWLDO�LQGH[HV�DQG�PDGH������QPRO�PO��&RQFOXVLRQ��'XULQJ�
UHVHDUFK��VLGH�HIIHFWV�RI�DVVLVWLQJ�VWRSSLQJ�RI�DSSOLFDWLRQ�RI�SUHSDUDWLRQ��
ZDV�QRW�PDUNHG��,Q�SDWLHQWV�ZLWK�GLVOLSLGHPL\D�DUH�QRWHG�UHOLDEOH�UHGXFWLRQ�
LQ�WKH�IUHTXHQF\�RI�DWWDFNV�RI�VWHQRFDUGLD��GHFUHDVH�RI�WKH�GRVH�DQWLDQJLQDO�
SUHSDUDWLRQV� DQG� ȕ�EORFNHUV� XVHG�� VHFRQGDU\� SUHYHQWLRQ� RI� ,%6� DQG�
LPSURYHPHQW�RI�TXDOLW\�RI�OLIH�LQ�WKLV�JURXS�RI�SDWLHQWV�

ɂɋɏɈȾɕ� ɈɋɌɊɈȽɈ� ɄɈɊɈɇȺɊɇɈȽɈ� ɋɂɇȾɊɈɆȺ� ȼ�
ɁȺȼɂɋɂɆɈɋɌɂ� ɈɌ� ɉɈɅȺ� ɂ� ȼɈɁɊȺɋɌȺ� ɉȺɐɂȿɇɌɈȼ�
ɋ� ɇɈɊɆȺɅɖɇɕɆ� ɂ� ɇȺɊɍɒȿɇɇɕɆ� ɍȽɅȿȼɈȾɇɕɆ�
ɈȻɆȿɇɈɆ
Ⱥ�ȼ��Ȼɚɤɭɥɢɧɚ��Ⱥ�Ⱥ��Ʉɚɥɢɧɤɢɧɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ��� ɞɨɰ�� ɂ�Ⱥ�� Ɇɟɥɟɧɬɶɟɜ�� ɤ�ɦ�ɧ��� ɞɨɰ��
ɘ�ɘ��Ƚɨɥɭɛɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋ�ɜɨɡɪɚɫɬɨɦ�ɭ�ɥɸɞɟɣ�ɩɨɜɵɲɚɟɬɫɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɧɚɪɭɲɟɧɢɣ�
ɭɝɥɟɜɨɞɧɨɝɨ� ɨɛɦɟɧɚ� �ɍɈ��� ɱɬɨ� ɭɜɟɥɢɱɢɜɚɟɬ� ɪɢɫɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɨɫɬɪɨɝɨ� ɤɨɪɨɧɚɪɧɨɝɨ� ɫɢɧɞɪɨɦɚ� �ɈɄɋ�� ɫ� ɢɫɯɨɞɚɦɢ� ɜ� ɢɧɮɚɪɤɬ�
ɦɢɨɤɚɪɞɚ� �ɂɆ�� ɢ� ɜ� ɧɟɫɬɚɛɢɥɶɧɭɸ� ɫɬɟɧɨɤɚɪɞɢɸ� �ɇɋ��� ȼɥɢɹɧɢɟ� ɧɚ�
ɷɬɨɬ�ɩɪɨɰɟɫɫ�ɮɚɤɬɨɪɚ�ɩɨɥɨɜɨɝɨ�ɞɢɦɨɪɮɢɡɦɚ�ɨɫɬɚɟɬɫɹ�ɦɚɥɨɢɡɭɱɟɧɧɵɦ�
ɜɨɩɪɨɫɨɦ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�� ɩɨ� ɩɪɢɝɥɚɲɟɧɢɸ� ɤ�ɦ�ɧ�� ɡɚɜɟɞɭɸɳɟɝɨ�
ɨɬɞɟɥɟɧɢɟɦ� ɧɟɨɬɥɨɠɧɨɣ� ɤɚɪɞɢɨɥɨɝɢɢ� ȽɄȻ�ʋ� �� ɋ�ȼ�� Ʉɚɤɨɪɢɧɚ�� ɦɵ�
ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� ɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ� ɚɧɚɥɢɡɟ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɤɚɪɬ�
ɦɭɠɱɢɧ�ɢ�ɠɟɧɳɢɧ��ɩɟɪɟɧɟɫɲɢɯ�ɈɄɋ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɢɬɶ�
ɢɫɯɨɞɵ�ɈɄɋ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɥɚ�ɢ�ɜɨɡɪɚɫɬɚ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɞɚɧɧɵɯ�
ɪɟɝɢɫɬɪɚ� ɨɫɬɪɨɝɨ� ɤɨɪɨɧɚɪɧɨɝɨ� ɫɢɧɞɪɨɦɚ� �ɈɄɋ��� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ���� ɤɚɪɬ� ɛɨɥɶɧɵɯ�� ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɫ� ɈɄɋ� ɜ� ɛɥɨɤɢ� ɤɚɪɞɢɨɪɟɚɧɢɦɚɰɢɢ� �ȻɄɊ�� ɫɬɚɰɢɨɧɚɪɨɜ� ɝ�� Ɇɨɫɤɜɵ��
ɂɡɭɱɚɟɦɵɟ�ɩɚɪɚɦɟɬɪɵ�ɜɤɥɸɱɚɥɢ�ɜɨɡɪɚɫɬ��ɩɨɥ��ɞɚɧɧɵɟ�ɨ�ɧɚɪɭɲɟɧɢɢ�
ɍɈ��ɭɪɨɜɟɧɶ�ɝɥɸɤɨɡɵ�ɜ�ɤɪɨɜɢ� �ɦɦɨɥɶ�ɥ���Ɋɟɡɭɥɶɬɚɬɵ��Ɇɵ�ɜɵɞɟɥɢɥɢ�
ɱɟɬɵɪɟ� ɜɨɡɪɚɫɬɧɵɟ� ɝɪɭɩɩɵ�� ��±��� ɥɟɬ� ���ɹ��� ��±��� ɥɟɬ� ���ɹ��� ��±���
ɥɟɬ� ���ɹ�� ɢ� ��±��� ɥɟɬ� ���ɹ��� ȼ� ɤɚɠɞɨɣ� ɝɪɭɩɩɟ� ɜɵɞɟɥɟɧɵ� ɩɨɞɝɪɭɩɩɵ�
ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɢɚɝɧɨɡɨɦ��ɂɆ�ɢ�ɇɋ��ɉɨ�ɭɪɨɜɧɸ�ɝɥɸɤɨɡɵ�ɜ�ɤɪɨɜɢ�
ɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɚɧɚɦɧɟɡɚ� ɛɵɥɢ� ɫɞɟɥɚɧɵ� ɜɵɜɨɞɵ� ɨ� ɫɨɫɬɨɹɧɢɢ�ɍɈ�ɭ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɛɨɥɶɧɵɯ�� ɫɪɟɞɢ� ɧɢɯ� ɛɨɥɶɧɵɯ� ɫ� ɇɋ� ɢ� ɧɨɪɦɚɥɶɧɵɦ�

ɭɝɥɟɜɨɞɧɵɦ�ɨɛɦɟɧɨɦ��ɇɍɈ��±�����ɱɟɥ��ɛɨɥɶɧɵɯ�ɫ�ɂɆ�ɢ�ɇɍɈ�±�����
ɱɟɥ�� ɂɡ� ɧɢɯ� ɤɨɥɢɱɟɫɬɜɨ� ɦɭɠɱɢɧ� ɫ� ɂɆ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫ� ɜɨɡɪɚɫɬɨɦ��
����±�����±�����±������ɚ�ɤɨɥɢɱɟɫɬɜɨ�ɠɟɧɳɢɧ�±�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�����
±�����±�����±������ɋɪɟɞɢ�ɛɨɥɶɧɵɯ�ɫ�ɇɋ�ɤɨɥɢɱɟɫɬɜɨ�ɤɚɤ�ɦɭɠɱɢɧ��
ɬɚɤ�ɢ�ɠɟɧɳɢɧ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ�ɜɨɡɪɚɫɬɨɦ������±�����±�����±�����
ɢ����±����±�����±�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɢ�ɜɩɟɪɜɵɟ�ɜɵɹɜɥɟɧɧɨɦ�
ɫɚɯɚɪɧɨɦ�ɞɢɚɛɟɬɟ� �ȼȼɋȾ��ɛɨɥɶɧɵɯ�ɫ�ɂɆ�±����ɱɟɥ��� ɫ�ɇɋ�±����ɱɟɥ��
ɂɡ�ɧɢɯ� ɤɨɥɢɱɟɫɬɜɨ�ɦɭɠɱɢɧ� ɫ�ɂɆ�ɭɦɟɧɶɲɚɟɬɫɹ� ɫ� ɜɨɡɪɚɫɬɨɦ�� ����±�
����±�����±�����±������ɚ�ɤɨɥɢɱɟɫɬɜɨ�ɠɟɧɳɢɧ�±�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�����
±�����±�����±������ɍ�ɛɨɥɶɧɵɯ�ɫ�ɇɋ�ɢ�ȼȼɋȾ�ɤɨɥɢɱɟɫɬɜɨ�ɦɭɠɱɢɧ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɞɨ���ɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ�����±�����±�����±�����ɚ�
ɤɨɥɢɱɟɫɬɜɨ� ɠɟɧɳɢɧ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫɨ� ��ɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ�� ���
±� ���� ±� ���� ±� ���� ɉɪɢ� ɫɚɯɚɪɧɨɦ� ɞɢɚɛɟɬɟ� �� ɬɢɩɚ� �ɋȾ��� ɛɨɥɶɧɵɯ�
ɫ� ɂɆ� ±� ��� ɱɟɥ��� ɫ� ɇɋ� ±� ��� ɱɟɥ�� ɂɡ� ɧɢɯ� ɤɨɥɢɱɟɫɬɜɨ� ɦɭɠɱɢɧ� ɫ� ɂɆ�
ɭɦɟɧɶɲɚɟɬɫɹ� ɫɨ���ɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ�����±�����±�����±������ ɚ�
ɤɨɥɢɱɟɫɬɜɨ�ɠɟɧɳɢɧ�±�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�����±�����±�����±������ɋɪɟɞɢ�
ɛɨɥɶɧɵɯ�ɫ�ɇɋ�ɢ�ɋȾ��ɤɨɥɢɱɟɫɬɜɨ�ɦɭɠɱɢɧ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ�ɜɨɡɪɚɫɬɨɦ��
��� ±� ���� ±� ���� ±� ����� ɚ� ɤɨɥɢɱɟɫɬɜɨ� ɠɟɧɳɢɧ� ɭɦɟɧɶɲɚɟɬɫɹ� ɫɨ�
��ɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ�����±�����±�����±������ȼɵɜɨɞɵ��ɉɨ�ɦɟɪɟ�
ɫɬɚɪɟɧɢɹ� ɧɚɪɭɲɟɧɢɟ� ɭɝɥɟɜɨɞɧɨɝɨ� ɨɛɦɟɧɚ� ɩɨɜɵɲɚɟɬ� ɪɢɫɤ� ɂɆ� ɭ�
ɠɟɧɳɢɧ�ɢ�ɪɢɫɤ�ɇɋ�ɭ�ɦɭɠɱɢɧ��ȼ�ɩɨɠɢɥɨɦ�ɢ�ɫɬɚɪɱɟɫɤɨɦ�ɜɨɡɪɚɫɬɟ�ɇɍɈ�
ɹɜɥɹɟɬɫɹ� ɮɚɤɬɨɪɨɦ� ɚɧɬɢɪɢɫɤɚ� ɂɆ� ɬɨɥɶɤɨ� ɭ� ɦɭɠɱɢɧ�� ɗɬɢ� ɩɨɥɨɜɵɟ�
ɪɚɡɥɢɱɢɹ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɜ�ɩɪɨɝɧɨɡɟ�ɢɫɯɨɞɨɜ�ɈɄɋ��ɨɫɨɛɟɧɧɨ�ɭ�
ɥɢɰ�ɫɬɚɪɲɢɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩ�

&216(48(1&(6� 2)� $&87(� &2521$5<� 6<1'520(�
'(3(1',1*� 21� 6(;� $1'� $*(� 2)� 7+(� 3$7,(176� :,7+�
1250$/�$1'�:521*�&$5%2+<'5$7(�0(7$%2/,60
$�9��%DNXOLQD��$�$��.DOLQNLQD
6FLHQWL¿F� $GYLVRUV� ±� &DQG0HG6FL�� $VVRF�� 3URI�� ,�$�� 0HOHQWLHY��
&DQG0HG6FL��$VVRF��3URI��<X�<X��*ROXEHY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��3HRSOH�DW� WKH�DJH�RI����DQG�ROGHU�KDYH�KLJK�SUREDELOLW\�RI�
ZURQJ�FDUERK\GUDWH�PHWDEROLVP�WKDW�LQFUHDVHV�WKH�ULVN�RI�DFXWH�FRURQDU\�
V\QGURPH� RULJLQ� ZLWK� KHDUW� DWWDFN� �LQIDUFW� P\RFDUGLXP�� DQG� XQVWDEOH�
DQJLQD�FRQVHTXHQFHV��7KH� LQÀXHQFH�RQ� WKH� IDFWRU�RI� VH[XDO�GLPRUSKLVP�
FRQGLWLRQV�LV�OLWWOH�NQRZQ��7KDW�LV�ZK\��E\�LQYLWDWLRQ�RI�'U��.DNRULQ��ZH�
WRRN� SDUW� LQ� D� VWDWLVWLF� WHVW� RI� LQ�SDWLHQW¶V� FDUGV� �PHQ¶V� DQG� ZRPHQ¶V���
ZKR� KDG� EHHQ� GRZQ�ZLWK� DFXWH� FRURQDU\� V\QGURPH��$LP��7KH� SXUSRVH�
RI�WKH�H[DPLQDWLRQ�LV�WR�VWXG\�FRQVHTXHQFHV�RI�DFXWH�FRURQDU\�V\QGURPH�
GHSHQGLQJ� RQ� VH[� DQG� DJH� DFFRUGLQJ� WR� WKH� GDWD� RI� DFXWH� FRURQDU\�
V\QGURPH�UHJLVWHU��0DWHULDOV�DQG�PHWKRGV��7KHUH�KDG�EHHQ�DQDO\]HG�����
FKDUWV�RI�SDWLHQWV�KRVSLWDOL]HG�ZLWK�DFXWH�FRURQDU\� V\QGURPHV� �$&6�� LQ�
WKH�FRURQDU\�FDUH�XQLWV� �5%%��KRVSLWDOV� LQ�0RVFRZ��3DUDPHWHUV� VWXGLHG�
LQFOXGHG� DJH�� JHQGHU�� LQIRUPDWLRQ� DERXW� WKH� LQDSSURSULDWH� FDUERK\GUDWH�
PHWDEROLVP��&0���EORRG�JOXFRVH�OHYHOV��PPRO�O���5HVXOWV��:H�LGHQWL¿HG�
IRXU� DJH� JURXSV�� ��±��� \HDUV� �,��� ��±��� \HDUV� �,,��� ��±��� \HDUV� �,,,��
DQG���±���\HDUV� �,9��� ,Q� HDFK�JURXS�� VXEJURXS�DOORFDWHG� LQ� DFFRUGDQFH�
ZLWK� WKH� GLDJQRVLV� RI� P\RFDUGLDO� LQIDUFWLRQ� �0,�� DQG� XQVWDEOH� DQJLQD�
�8$���$FFRUGLQJ� WR� WKH� OHYHO� RI� JOXFRVH� LQ� WKH�EORRG� DQG�KDG� D�KLVWRU\�
RI�FRQFOXVLRQV�RQ� WKH� OHYHO�RI� WKH�&0�LQ� WKH�VWXGLHG�SDWLHQWV�� LQFOXGLQJ�
SDWLHQWV� ZLWK� 8$� DQG� QRUPDO� FDUERK\GUDWH� PHWDEROLVP� �1&0�� ±� ����
SHRSOH��SDWLHQWV�ZLWK�0,�DQG�1&0�±����SHUV��$PRQJ�WKHP��WKH�QXPEHU�
RI�PHQ�ZLWK�0,�GLPLQLVKHV�ZLWK�DJH������±�����±�����±������ZKLOH�WKH�
QXPEHU�RI�ZRPHQ�±�LQFUHDVHV�����±�����±�����±������$PRQJ�SDWLHQWV�
ZLWK�8$�DPRXQW�RI�ERWK�PHQ�DQG�ZRPHQ�LQFUHDVHV�ZLWK�DJH������±�����
±� ���� ±� ���� DQG� ��� ±� ��� ±� ���� ±� ���� UHVSHFWLYHO\��:KHQ� QHZO\�
GLDJQRVHG�GLDEHWHV��1''��SDWLHQWV�ZLWK�0,�±�����8$�±����SHRSOH��$PRQJ�
WKHP��WKH�QXPEHU�RI�PHQ�ZLWK�0,�GLPLQLVKHV�ZLWK�DJH������±�����±�����
±�����±������ZKLOH�WKH�QXPEHU�RI�ZRPHQ�±�LQFUHDVHV�����±�����±�����
±������,Q�SDWLHQWV�ZLWK�8$�DQG�1''�QXPEHU�RI�PHQ�LQFUHDVHG�WR�,,,�DJH�
JURXSV�����±�����±�����±�����ZKLOH�WKH�QXPEHU�RI�ZRPHQ�GHFUHDVHV�
ZLWK�,,�DJH�JURXS�����±�����±�����±�����:KHQ�W\SH���GLDEHWHV�SDWLHQWV�
ZLWK�0,�±���SHUV���8$�±����SHRSOH��2I�WKHVH��WKH�QXPEHU�RI�PHQ�ZLWK�0,�
GHFUHDVHV�ZLWK�DJH�JURXS�,,�����±�����±�����±������ZKLOH�WKH�QXPEHU�
RI�ZRPHQ�±� LQFUHDVLQJ�����±�����±�����±������$PRQJ�SDWLHQWV�ZLWK�
8$�DQG�W\SH���GLDEHWHV�WKH�QXPEHU�RI�PHQ�LQFUHDVHV�ZLWK�DJH�����±�����
±�����±������ZKLOH�WKH�QXPEHU�RI�ZRPHQ�GHFUHDVHV�ZLWK�,,�DJH�JURXS��
���±�����±�����±������&RQFOXVLRQ��7KH�DJLQJ�RI�WKH�YLRODWLRQ�RI�&0�
LQFUHDVHV�WKH�ULVN�RI�0,�LQ�ZRPHQ�DQG�WKH�ULVN�RI�8$�LQ�PHQ��,Q�HOGHUO\�
DQG�ROG�DJH�LV�D�IDFWRU�RI�DQWLULVN�0,�LQ�PHQ�RQO\��7KHVH�JHQGHU�GLIIHUHQFHV�
VKRXOG�EH�FRQVLGHUHG�LQ�WKH�SUHGLFWLRQ�RI�RXWFRPHV�RI�$&6��HVSHFLDOO\�LQ�
ROGHU�DJH�JURXSV�
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ɊɈɅɖ� ɄȺɌȿɏɈɅȺɆɂɇɈȼ� ɂ� ɉɊɈɐȿɋɋɈȼ� ɉȿɊȿɄɂɋɇɈȽɈ�
ɈɄɂɋɅȿɇɂə� ɅɂɉɂȾɈȼ� ɉɊɂ� ɊȺɁɇɕɏ� ɎɈɊɆȺɏ�
ɐȿɊȿȻɊɈȼȺɋɄɍɅəɊɇɈɃ� ɉȺɌɈɅɈȽɂɂ� ɍ� ȻɈɅɖɇɕɏ�
ɋȺɏȺɊɇɕɆ�ȾɂȺȻȿɌɈɆ���ɌɂɉȺ
ɒ�Ɋ��Ɋɚɯɢɦɛɟɪɞɢɟɜ��ɍ�Ȼ��ɇɚɡɚɪɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱦ�Ɇ��Ʉɚɥɚɧɞɚɪɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɋɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� �ɋȾ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɚɤɬɭɚɥɶɧɵɯ�
ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��ɉɨɡɞɧɢɟ� ɫɨɫɭɞɢɫɬɵɟ�
ɨɫɥɨɠɧɟɧɢɹ� ɋȾ� ±� ɦɢɤɪɨ��� ɦɚɤɪɨɚɧɝɢɨɩɚɬɢɢ� ɢ� ɧɟɣɪɨɩɚɬɢɢ��
ɩɪɨɹɜɥɹɸɳɢɟɫɹ� ɜ� ɜɢɞɟ� ɦɨɡɝɨɜɵɯ� ɢɧɫɭɥɶɬɨɜ�� ±� ɩɪɢɜɨɞɹɬ� ɤ�
ɪɚɧɧɟɣ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ�� Ɉɫɧɨɜɧɚɹ� ɪɨɥɶ� ɜ� ɪɚɡɜɢɬɢɢ� ɫɨɫɭɞɢɫɬɵɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ� ɩɪɢɧɚɞɥɟɠɢɬ� ɧɟɮɟɪɦɟɧɬɧɨɦɭ�
ɚɭɬɨɨɤɢɫɥɢɬɟɥɶɧɨɦɭ� ɝɥɢɤɨɥɢɡɢɪɨɜɚɧɢɸ� ɢ� ɨɤɢɫɥɢɬɟɥɶɧɨɦɭ� ɫɬɪɟɫɫɭ��
ɜɵɡɜɚɧɧɨɦɭ� ɪɚɫɫɬɪɨɣɫɬɜɨɦ� ɭɝɥɟɜɨɞɧɨɝɨ� ɨɛɦɟɧɚ�� ɍɤɚɡɚɧɧɵɟ�
ɧɚɪɭɲɟɧɢɹ�ɩɪɢɜɨɞɹɬ�ɤ�ɭɫɢɥɟɧɢɸ�ɩɪɨɰɟɫɫɨɜ�ɩɟɪɟɤɢɫɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ�
ɥɢɩɢɞɨɜ� �ɉɈɅ�� ɢ� ɢɡɦɟɧɟɧɢɸ� ɤɚɱɟɫɬɜɟɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɥɢɩɨɩɪɨɬɟɢɞɨɜ� ɫ� ɢɯ�ɧɚɤɨɩɥɟɧɢɟɦ�ɜ� ɩɟɧɢɫɬɵɯ�ɤɥɟɬɤɚɯ�� ɹɜɥɹɸɳɢɯɫɹ�
ɨɫɧɨɜɨɣ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɤɪɭɩɧɵɯ� ɫɨɫɭɞɨɜ�� Ɍɤɚɧɶ�
ɦɨɡɝɚ� ɱɪɟɡɜɵɱɚɣɧɨ� ɛɨɝɚɬɚ� ɧɟɧɚɫɵɳɟɧɧɵɦɢ� ɥɢɩɢɞɚɦɢ�� ɜɯɨɞɹɳɢɦɢ�
ɜ� ɫɨɫɬɚɜ� ɦɟɦɛɪɚɧɧɵɯ� ɮɨɫɮɨɥɢɩɢɞɨɜ� ɢ� ɹɜɥɹɸɳɢɦɢɫɹ� ɨɫɧɨɜɧɵɦɢ�
ɫɭɛɫɬɪɚɬɚɦɢ� ɥɢɩɢɞɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ�� ɱɬɨ� ɞɟɥɚɟɬ� ɦɨɡɝ� ɨɫɨɛɟɧɧɨ�
ɜɨɫɩɪɢɢɦɱɢɜɵɦ� ɤ� ɩɨɜɪɟɠɞɚɸɳɟɦɭ� ɜɨɡɞɟɣɫɬɜɢɸ� ɫɜɨɛɨɞɧɵɯ�
ɪɚɞɢɤɚɥɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɷɤɫɤɪɟɰɢɢ� ɤɚɬɟɯɨɥɚɦɢɧɨɜ�
ɢ� ɩɪɨɰɟɫɫɨɜ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɩɪɢ� ɪɚɡɧɵɯ� ɮɨɪɦɚɯ�
ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼɫɟɝɨ� ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɛɨɥɶɧɵɯ� ɫɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ� �ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ���������
ɝɨɞɚ��� ɍ� ��� ɢɡ� ɧɢɯ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧɵ� ɢɲɟɦɢɱɟɫɤɢɣ� ɢɧɫɭɥɶɬ�� ɭ� ��� ±�
ɤɪɨɜɨɢɡɥɢɹɧɢɟ�ɜ�ɦɨɡɝ��Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ����ɩɪɚɤɬɢɱɟɫɤɢ�
ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɗɤɫɤɪɟɰɢɸ�ɤɚɬɟɯɨɥɚɦɢɧɨɜ�
ɫ� ɦɨɱɨɣ�� ɭɪɨɜɟɧɶ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ�� ɨɩɪɟɞɟɥɹɥɢ�
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�ɦɟɬɨɞɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɫɭɬɨɱɧɨɣ�
ɷɤɫɤɪɟɰɢɢ� ɄȺ�� ȾɈɎȺ� ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɫ� ɋȾ� ɢ� ɢɲɟɦɢɱɟɫɤɢɦ�
ɢɧɫɭɥɶɬɨɦ� ɨɬɦɟɱɚɟɬɫɹ� ɞɨɫɬɨɜɟɪɧɨɟ� �ɪ�������� ɩɨɜɵɲɟɧɢɟ� ɫɭɬɨɱɧɨɣ�
ɷɤɫɤɪɟɰɢɢ� ɚɞɪɟɧɚɥɢɧɚ� ɫɭɦɦɚɪɧɨɝɨ� �Ⱥɫ�� ɧɚ� ������� ɧɨɪɚɞɪɟɧɚɥɢɧɚ�
ɫɭɦɦɚɪɧɨɝɨ��ɇȺɫ��±�ɧɚ��������ɞɨɮɚɦɢɧɚ�ɫɭɦɦɚɪɧɨɝɨ��ȾȺɫ��±�ɧɚ�������
ȾɈɎȺ� ±� ɧɚ� ����� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�� ȼ� ɝɪɭɩɩɟ�
ɛɨɥɶɧɵɯ�ɫ�ɋȾ�ɢ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɦ�ɢɧɫɭɥɶɬɨɦ�ɨɬɦɟɱɚɟɬɫɹ�ɩɨɧɢɠɟɧɢɟ�
ɫɭɬɨɱɧɨɣ�ɷɤɫɤɪɟɰɢɢ�ɄȺ��ɜ�ɱɚɫɬɧɨɫɬɢ�Ⱥɫ�ɧɚ��������ɇȺɫ�±�ɧɚ��������
ȼ� ɷɤɫɤɪɟɰɢɢ� ɫɭɦɦɚɪɧɨɝɨ�ȾȺ� ɢ�ȾɈɎȺ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɧɟ�
ɨɬɦɟɱɚɟɬɫɹ��ɋɨɩɨɫɬɚɜɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɩɪɨɞɭɤɬɚ�ɉɈɅ�±�ɦɚɥɨɧɨɜɨɝɨ�
ɞɢɚɥɶɞɟɝɢɞɚ� ±� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɡɞɨɪɨɜɵɯ� ɥɢɰ� ɢ� ɛɨɥɶɧɵɯ� ɋȾ�
ɫ� ɪɚɡɧɵɦɢ� ɮɨɪɦɚɦɢ� ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɩɨɡɜɨɥɹɟɬ�
ɫɞɟɥɚɬɶ� ɡɚɤɥɸɱɟɧɢɟ� ɨ� ɞɨɫɬɨɜɟɪɧɨɦ� ɭɜɟɥɢɱɟɧɢɢ� ɩɪɨɞɭɤɬɨɜ� ɉɈɅ� ɜ�
ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ�� ɋɨɞɟɪɠɚɧɢɟ�ɆȾȺ� ɭ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɋȾ�ɢ�ɢɲɟɦɢɱɟɫɤɢɦ�ɢɧɫɭɥɶɬɨɦ�ɫɨɫɬɚɜɢɥɨ����������ɧɦɨɥɶ�ɦɥ��ɱɬɨ�ɧɚ�
�������ɜ�����ɪɚɡɚ��ɜɵɲɟ�ɡɧɚɱɟɧɢɣ�ɝɪɭɩɩɵ�ɤɨɧɬɪɨɥɹ��ɂɡɭɱɚɹ�ɭɪɨɜɟɧɶ�
ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ�ɭ�ɛɨɥɶɧɵɯ�ɋȾ�ɫ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɦ�ɢɧɫɭɥɶɬɨɦ��
ɦɵ�ɨɩɪɟɞɟɥɢɥɢ�ɟɳɟ�ɛɨɥɶɲɢɣ�ɪɨɫɬ�ɞɚɧɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ��Ɍɚɤ��ɭɪɨɜɟɧɶ�
ɆȾȺ� ɜ� ɷɬɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥ� �������� ɧɦɨɥɶ�ɦɥ�� ɱɬɨ� ɧɚ� ������� �ɜ�
�����ɪɚɡɚ��ɛɨɥɶɲɟ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɨɤɚɡɚɬɟɥɹɦ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�
ɢ�ɩɨɱɬɢ�ɧɚ��������ɜ�����ɪɚɡɚ��ɛɨɥɶɲɟ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɨɤɚɡɚɬɟɥɹɦ�
ɝɪɭɩɩɵ� ɛɨɥɶɧɵɯ� ɋȾ� ɫ� ɢɲɟɦɢɱɟɫɤɢɦ� ɢɧɫɭɥɶɬɨɦ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɩɪɢ�ɋȾ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɪɚɡɧɵɦɢ�ɮɨɪɦɚɦɢ�ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�ɨɬɦɟɱɚɸɬɫɹ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɫɢɦɩɚɬɢɤɨ�ɚɞɪɟɧɚɥɨɜɨɣ�
ɫɢɫɬɟɦɵ� ɢ� ɜɵɪɚɠɟɧɧɚɹ� ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ� ɩɪɨɰɟɫɫɨɜ� ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ�
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$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��7KH�'LDEHWHV� �'�� LV�RQH�RI� DFWXDO�PHGLFR�VRFLDO�SUREOHPV�
RI� KHDOWK� FDUH�� /DWH� YDVFXODU� FRPSOLFDWLRQV� 6'�� ZLWK� PLFUR��� PDFUR�
DQJLRSDWKLHV� DQG� QH\URSDWKLHV�� ZKLFK� DUH� PDQLIHVWHG� LQ� WKH� IRUP� RI�
FHUHEUDO� VWURNHV� �� OHDG� WR� WKH� HDUO\� LQYDOLGL]DWLRQ��7KH�PDLQ� UROH� LQ� WKH�
GHYHORSPHQW�RI� WKH�YDVFXODU� FRPSOLFDWLRQV�RI� GLDEHWHV�PHOOLWXV�EHORQJV�
WR� QRQHQ]\PH� DXWRR[LGL]LQJ�JOLNROLVLQJ� DQG�R[LGL]LQJ� VWUHVV�� FDXVHG�E\�

WKH� GLVRUGHU� RI� FDUERK\GUDWH�PHWDEROLVP��7KH� GLVWXUEDQFHV� LQGLFDWHG� LV�
OHDGLQJ� WR� VWUHQJWKHQLQJ� RI� WKH� SURFHVVHV� RI� WKH� SHUR[LGH� R[LGDWLRQ� RI�
OLSLGV� DQG� FKDQJLQJ� WKH� TXDOLWDWLYH� FKDUDFWHULVWLFV� RI� OLSRSURWHLQV� ZLWK�
WKHLU� DFFXPXODWLRQ� LQ� WKH� IRDP� FHOOV�� ZKLFK� DUH� EHHQ� WKH� EDVLV� RI� WKH�
DWKHURVFOHURWLF�GHIHDW�RI�ODUJH�YHVVHOV�7LVVXH�RI�D�EUDLQ�LV�H[WUHPHO\�ULFK�
ZLWK�QRQVDWXUDWHG�OLSLGV�ZKLFK�DUH�D�SDUW�PHPEUDQH�SKRVSKROLSLGV�DQG�DUH�
WKH�PDLQ�VXEVWUDWD�RI�OLSLGLF�R[LGDWLRQ��,W�PDNHV�EUDLQ�HVSHFLDOO\�UHFHSWLYH�
WR� GDPDJLQJ� LQÀXHQFH� RI� IUHH� UDGLFDOV��$LP�� 6WXG\� RI� WKH� H[FUHWLRQ� RI�
FDWHFKRODPLQHV� DQG� SURFHVVHV� RI� WKH� SHUR[LGH� R[LGDWLRQ� RI� OLSLGV� DW� WKH�
GLIIHUHQW�IRUPV�RI�FHUHEURYDVFXODU�SDWKRORJ\�LQ�WKH�SDWLHQWV�ZLWK�GLDEHWHV��
0DWHULDOV�DQG�PHWKRGV��7RWDO����SDWLHQWV�ZLWK�GLDEHWHV�DJHG�IURP����WLOO�
���\HDUV��RQ�WKH�DYHUDJH����������\HDUV�DUH�VXUYH\HG�$Q�LVFKHPLF�VWURNH�
ZHUH�HVWDEOLVKHG�DW����IURP�WKHP��FHUHEUDO�KHPRUUKDJH�±�DW�����&RQWURO�
JURXS�FRPSRVHG����FOLQLFDOO\�KHDOWK\�SHUVRQV� DW� WKH� DJH� IURP���� WR����
\HDUV�� 5HVXOWV�� 'XULQJ� WKH� VWXG\� WKH� GDLO\� H[FUHWLRQ� RI� FDWHFKRODPLQHV��
'23$�LQ�WKH�JURXS�RI�GLDEHWHV�ZLWK�WKH�LVFKHPLF�VWURNH�LV�QRWHG�D�UHOLDEOH�
�S�������� LQFUHDVH� LQ� WKH� GDLO\� H[FUHWLRQ� RI� DGUHQDOLQH� RI� WKH� WRWDO� WR�
�������QRUDGUHQDOLQH�RI�WRWDO�±�WR��������GRSDPLQH�WRWDO�WR�������'23$�
WR������LW�LV�LQFUHDVHG�ZLWK�UHVSHFW�WR�WKH�FRQWURO�JURXS��'DLO\�HNVNUHWLRQ�
RI�FDWHFKRODPLQHV��LQ�SDUWLFXODU��DGUHQDOLQH�WRWDO�IRU��������QRUDGUHQDOLQH�
WRWDO� ±� ������ DUH� QRWHG� IDOO� LQ� JURXS� RI� GLDEHWLFV� ZLWK� D� KHPRUUKDJLF�
VWURNH�� ,Q� WKH� H[FUHWLRQ� RI� WRWDO� GRSDPLQH� DQG� '23$� RI� VLJQL¿FDQW�
FKDQJHV�LV�QRW�QRWHG��7KH�H[FUHWLRQ�RI�FDWHFKRODPLQHV�ZLWK�WKH�XULQH��WKH\�
GHWHUPLQHG�WKH�OHYHO�RI�PDORQLF�GLDOGHK\GH�E\�WKH�VWDQGDUGL]HG�PHWKRGV��
7KH�FRPSDULVRQ�RI� WKH�FRQWHQW�RI� WKH�SURGXFW�RI� WKH�SHUR[LGH�R[LGDWLRQ�
RI�OLSLGV�±�PDORQLF�GLDOGHK\GH�LQ�WKH�EORRG�VHUXP�RI�WKH�KHDOWK\�SHUVRQV�
DQG� GLDEHWLFV� ZLWK� WKH� GLIIHUHQW� IRUPV� RI� FHUHEURYDVFXODU� SDWKRORJ\�
PDNHV�LW�SRVVLEOH�WR�FRQFOXGH�DERXW�D�UHOLDEOH�LQFUHDVH�LQ�WKH�SURGXFWV�RI�
WKH� SURGXFW� RI� WKH� SHUR[LGH� R[LGDWLRQ� RI� OLSLGV� LQ� WKH� EORRG� VHUXP�7KH�
FRQWHQW�RI� WKH�PDORQLF�GLDOGHK\GH�RI� WKH� LQVSHFWHG�SDWLHQWV�RI�GLDEHWLFV�
ZLWK�WKH�LVFKHPLF�VWURNH�FRPSRVHG����������RI�QPRO�PO��ZKLFK�E\�������
�����WLPHV��LV�KLJKHU�WKDQ�WKH�YDOXHV�RI�LQVSHFWLRQ�WHDP��'XULQJ�VWXG\�WKH�
OHYHO� RI� PDORQLF� GLDOGHK\GH� LQ� GLDEHWLFV� ZLWK� WKH� KHPRUUKDJLF� VWURNH��
ZH� GHWHUPLQHG� DQ� HYHQ� ODUJHU� LQFUHDVH� LQ� WKLV� LQGH[��7KXV�� WKH� OHYHO� RI�
PDORQLF�GLDOGHK\GH�LQ�WKLV�JURXS�FRPSRVHG���������RI�QPRO�PO��ZKLFK�WR�
�������������WLPHV��LV�PRUH�WKDQ�WKH�LQGLFHV�RI�FRQWURO�JURXS�DQG�DOPRVW�
WR������������WLPHV��LW�LV�PRUH�WKDQ�WKH�LQGLFHV�RI�JURXS�RI�GLDEHWHV�ZLWK�
WKH�LVFKHPLF�VWURNH��&RQFOXVLRQ�7KXV��ZLWK�WKH�GLDEHWHV�ZLWK�WKH�GLIIHUHQW�
IRUPV�RI�FHUHEURYDVFXODU�SDWKRORJ\� LV�QRWHG�RQH�RU�DQRWKHU�GHJUHH�RI�D�
FKDQJH�RI� V\PSDWKR�DGUHQDO� V\VWHP�DQG� WKH�H[SUHVVHG� LQWHQVL¿FDWLRQ�RI�
WKH�SURFHVVHV�RI�WKH�SHUR[LGH�R[LGDWLRQ�RI�OLSLGV�
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,QWURGXFWLRQ�� &DUGLRYDVFXODU� GLVHDVH� DUH� WKH� PDLQ� FDXVH� RI� GHDWK� LQ�
ZRPHQ�� 0\RFDUGLDO� UHYDVFXODUL]DWLRQ� KDV� SURJQRVWLF� LPSDFW�� 7KH�
(XURSHDQ� JXLGHOLQHV� DGYLVH� HTXDO� WUHDWPHQW� EHWZHHQ� JHQGHUV�� $LP��
$QDO\]H�WKH�GLIIHUHQFHV�EHWZHHQ�JHQGHUV�DFFRUGLQJ�WR�WKH�FDUGLRYDVFXODU�
ULVN�SUR¿OH��WKHUDSHXWLFDO�DSSURDFK��0DWHULDOV�DQG�PHWKRGV��+XQGUHG�DQG�
WKLUW\� QLQH� SDWLHQWV� �3�� DGPLWWHG� ZLWK� DFXWH� FRURQDU\� V\QGURPH� �$&6��
EHWZHHQ�)HEUXDU\�������DQG�0D\��������67(0,��������167(0,��������
$,��������8QGHWHUPLQHG�LQIDUFW�������ZHUH�GLYLGHG�LQ�WZR�JURXSV��*���
)HPDOH� �������� ���� 3�� DQG� 0DOH� �������� ���3��� 'HPRJUDSKLF� DQG�
FOLQLF� FKDUDFWHULVWLFV�� .LOOLS� FODVV�� DQDO\WLFDO� SDUDPHWHUV� DW� DGPLVVLRQV��
WKHUDSHXWLF��FRURQDU\�GLVHDVH�VHYHULW\��LQWUD�KRVSLWDO�PRUWDOLW\�DQG�0$&(�
ZHUH�FRPSDUHG��5HVXOWV��:RPHQ��:��ZHUH�ROGHU�����YV����$��S���������
PRUH�GLDEHWLF��������YV�������S ��������K\SHUWHQVLYH��������YV���������
S ���������ZLWK�G\VOLSLGHPLD��������YV���������S �������DQG�FKURQLFOH�
UHQDO�GLVHDVH��������YV���������S ��������7KH\�ZHUH�OHVV�VPRNHUV�������
YV�������S��������DQG�KDG�OHVV�SULRU�FRURQDU\�GLVHDVH�.QRZQ��$QDO\WLFDOO\�
:�SUHVHQWHG�ZLWK�KLJKHU�JO\FHPLD������YV�����PPRO�/��S �������DQG�1W�
3UR�%13�YDOXH�������YV�������SJ�PO��S ��������7KHUH�ZDV�QR�GLIIHUHQFH�
LQ�DGPLVVLRQ�����YV����XPRO�/��S �������DQG�PD[LP�WURSRQLQ�,�����YV�����
XPRO�/��S ��������1HZ�RQVHW�RI�KHDUW�IDLOXUH��������YV���������S �������
ZDV�PRUH�IUHTXHQW� LQ�:��7KH�FRURQDULRJUDSK\�ZDV�OHVV�SHUIRUPHG�LQ�:�
YHUVXV�PDOHV������YV�������S ��������EXW�WKH\�KDG�PRUH�VHYHUH�FRURQDU\�
GLVHDVH��!��DUWHU\�������YV���������S���������7KHUH�ZDVQ¶W�DQ\�GLIIHUHQFH�
LQ�WKH�FRURQDU\�DUWHU\�LQYROYHG��S �������DQG�DOVR�LQ�WKH�W\SH�RI�VWHQW�XVHG�
�S ��������0HGLFDO�WUHDWPHQW�ZDV�VLPLODU�LQ�ERWK�JURXSV�H[FHSW�WKH�XVH�RI�
GRXEOH�DQWLSODWHOHW�DJHQWV�ZLWFK�ZDV�ORZHU�LQ�:��������YV�������S ��������
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0RUWDOLW\�GXULQJ�DGPLVVLRQ�ZDV�KLJKHU�LQ�:�������YV��������S �������DQG�
0$&(�ZDV�ORZHU��������YV���������S ��������&RQFOXVLRQ��:RPHQ�ZLWK�
$&6�SUHVHQWHG�ZLWK� D�ZRUVH� FOLQLFDO� DQG�GHPRJUDSKLF�SUR¿OH�� ,QYDVLYH�
VWUDWHJ\�ZDV�OHVV�SHUIRUPHG�LQ�ZRPHQ��0RUWDOLW\�LQ�DGPLVVLRQ�ZDV�KLJKHU�
EXW�WKHUH�ZDVQ¶W�GLIIHUHQFH�LQ�WKH�LQFLGHQFH�RI�0$&(�

167(0,�:,7+�1250$/�&2521$5,(6��',))(5(1&(6�$1'�
&+$5$&7(5,67,&6
)��&DHWDQR��$��)HUQDQGHV��,��$OPHLGD��0��0DGHLUD��-��7ULJR��3��0RWD
6FLHQWL¿F�$GYLVRU�±�3URI��/L��*RQVDOYHV
8QLYHUVLW\�RI�&RLPEUD��3RUWXJDO

,QWURGXFWLRQ�� $URXQG� �±��� RI� DOO� LQIDUFWLRQV�� PDLQO\� 167(0,�� GRQ¶W�
KDYH� HSLFDUGLDO� FRURQDU\� GLVHDVH�� $LP�� ,GHQWLI\� WKH� FKDUDFWHULVWLFV�
WKDW� DOORZ� XV� WR� GLDJQRVLV� 167(0,� ZLWKRXW� FRURQDU\� DUWHU\� GLVHDVH��
0DWHULDOV�DQG�PHWKRGV��:H�VWXGLHG������SDWLHQWV��3��DGPLWHG�ZLWK�$&6�
EHWZHHQ�)HEUXDU\������DQG�0D\�������)RXU�KXQGUHG�DQG�WZHQW\�¿YH�3�
KDG�167(0,�� ���� �������� KDG� FRURQDURJUDSK\��7ZR� JURXSV� �*��ZHUH�
FUHDWHG�� *�$� �ZLWKRXW� FRURQDU\� GLVHDVH�� ������� ��3�� DQG� *�%� �ZLWK�
FRURQDU\�GLVHDVH������������3���:H�FRPSDUHG�FOLQLFDO�DQG�GHPRJUDSKLF�
FKDUDFWHULVWLFV��.LOOLS�FODVV��LQ�KRVSLWDO�PRUWDOLW\��,+0��DQG�0$&(�������
PRQWKV���5HVXOWV��)URP�WKH�WRWDO�RI�SDWLHQWV��������ZHUH�IHPDOH��PHGLDQ�
DJH�ZDV�������\HDUV��3DWLHQWV� IURP�JURXS�$�ZHUH�PDLQO\� IHPDOH� �����
YV�� ������� S�������� DQG� KDG� OHVV� FDUGLRYDVFXODU� ULVN� IDFWRUV� �GLDEHWHV��
����YV�� ������� S ������� G\VOLSLGHPLD�� ����YV�� ����� S ��������7KHUH�
ZDVQ¶W� D� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� DJHV� ���� YV�� ��� \HDUV� ROG�� S �
��������*URXS�$�SDWLHQWV�SUHVHQWHG�ZLWK�PRUH�FDVHV�RI�DWULDO�¿EULOODWLRQ�
�����YV�������S ��������$QDO\WLFDOO\�WKHUH�ZDVQ¶W�D�GLIIHUHQFH�LQ�WURSRQLQ�
,� OHYHOV�DW�DGPLVVLRQ������YV�����XPRO�/��S ��������EXW� WKH�KLJKHU�YDOXH�
ZDV� VLJQL¿FDQWO\� GLIIHUHQW� ������ YV�� ����XPRO�/�� S �������� 7KHUH� ZHUH�
VRPH� GLIIHUHQFHV� FRQVLGHULQJ� WKH� HFKRFDUGLRJUDSK\� GDWD� ±� *�$� KDG� DQ�
LQWHUYHQWULFXODU�VHSWXP�PRUH�K\SHUWURSKLHG����PP�YV������PP��S �������
DQG�KLJKHU�IUHTXHQFLHV�RI�GLDVWROLF�G\VIXQFWLRQ������YV�������S ��������
7UHDWPHQW� RSWLRQV�ZHUH� GLIIHUHQW�� JURXS�$�ZDV�PRUH� IUHTXHQWO\� WUHDWHG�
ZLWK�ZDUIDULQ��������YV��������S��������DQG�OHVV�IUHTXHQWO\�ZLWK�GRXEOH�
DQWLSODWHOHW� DJHQWV� ����� YV�� ����� S�  � ��������$&(� LQKLELWRU� ����� YV��
�����S �������DQG�EHWD�EORFNHU��������YV���������S ��������7KHUH�ZDV�
QR�GLIIHUHQFH�LQ�,+0�������YV�������S� ��������DQG�0$&(������YV�������
S �������� &RQFOXVLRQ�� 7KH� QXPEHU� RI� SDWLHQWV� DGPLWWHG� ZLWK� 167(0,�
ZLWKRXW�FRURQDU\�GLVHDVH�LV�QRW�QHJOHFWDEOH��7KHVH�SDWLHQWV�FRQWLQXH�WR�EH�
WUHDWHG�LQ�D�GLIIHUHQW�PDQQHU�DOWKRXJK�WKH�SURJQRVLV�LV�VLPLODU�

129(/� %,2&+(0,&$/� 35(',&7256� 2)� '($7+� $1'�
0<2&$5',$/�,1)$5&7,21�,1�3$7,(176�6859,9('�$&87(�
&2521$5<�6<1'520(6��5(68/76�2)����0217+6�678'<
0��%DWUDHYD��0��7XOLNRY��*��2OHSK\UHQNR��2��6KHYFKHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$��&KHYWFKHQNR
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\�0RVFRZ�5XVVLD

,QWURGXFWLRQ��6HYHUDO�ELRORJLFDO�SDWKZD\V�KDYH�EHHQ�LPSOLFDWHG�LQ�FRURQDU\�
KHDUW�GLVHDVH�SURJUHVVLRQ�DQG�GHYHORSPHQW�RI�P\RFDUGLDO�LQIDUFWLRQ��0,��
RU�GHDWK��EXW� LW� LV�XQFOHDU�ZKHWKHU�ELRPDUNHUV� UHÀHFWLQJ� WKHVH�SDWKZD\V�
DLG� LQ� WKH� SUHGLFWLRQ� DQG� VWUDWL¿FDWLRQ� RI� GHDWK� RU� 0,� ULVN� EH\RQG�
VWDQGDUG� ULVN� IDFWRUV��$LP�� 3URVSHFWLYHO\� HYDOXDWH� SURJQRVWLF� XWLOLW\� RI�
WKH�IROORZLQJ�PDUNHUV��SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�$��3$33�$���
SODFHQWD�JURZWK�IDFWRU��3O*)���VROXEOH�&'���OLJDQG��V&'��/���&�UHDFWLYH�
SURWHLQ� �&53��� ,/���� 71)�DOID�� ¿EULQRJHQ�� KDSWRJORELQ�� KRPRF\VWHLQH��
QHRSWHULQ��FHUXORSODVPLQ��DQG�,J*�DQWLFDUGLROLSLQ�DQWLERGLHV��,*J�D&O��LQ�
SDWLHQWV�GLVFKDUJHG�DIWHU�DFXWH�FRURQDU\�V\QGURPHV��$&6���0DWHULDOV�DQG�
PHWKRGV��:H�UHODWHG�D�SDQHO�RI����ELRPDUNHUV�WR�WKH�ULVN�RI�GHDWK�RU�QRQ�
IDWDO�P\RFDUGLDO�LQIDUFWLRQ��0,��LQ�����FRQVHFXWLYH�SDWLHQWV��DJH����������
\HDUV����� IHPDOHV��GLVFKDUJHG� IURP�KRVSLWDO� DIWHU�$&6� �XQVWDEOH� DQJLQD�
RU�P\RFDUGLRDO�LQIDUFWLRQ��LQ�����������DQG�IROORZHG�XQWLO�������3ODVPD�
OHYHOV� RI� 3$33�$�� 3O*)�� V&'��/�� &53�� ,/���� 71)�DOID�� ¿EULQRJHQ��
KDSWRJORELQ��KRPRF\VWHLQH��QHRSWHULQ��FHUXORSODVPLQ��DQG�,,*J�D&O�ZHUH�
PHDVXUHG��,QFUHPHQWDO�XVHIXOOQHVV�RI�WKHVH�ELRPDUNHUV�RYHU�FRQYHQWLRQDO�
FOLQLFDO�IDFWRUV��DJH��JHQGHU��OLSLGV��EORRG�SUHVVXUH��OHIW�YHQWULFOH�HMHFWLRQ�
IUDFWLRQ��KHDUW�IDLOXUH�1<+$�FODVV��DQJLQD�SHFWRULV�IXQFWLRQ�FODVV��WKHUDS\��
VPRFNLQJ� DQG� FRPRUELGLWLHV�� ZDV� DVVHVVHG� E\� F�VWDWLVWLFV�� FDOLEUDWLRQ��
QHW� UHFODVVL¿FDWLRQ� DQG� LQWHJUDWHG� GLVFULPLQDWLRQ� LPSURYHPHQW�� 5HVXOWV��
)ROORZ�XS�PHGLDQ�ZDV����PRQWKV��GDWD�ZHUH�DYDLODEOH� IRU����� ��������
SDWLHQWV��ZH�GRFXPHQWHG����FDVHV�RI�GHDWK�DQG����FDVHV�RI�QRQ�IDWDO�0,��
8QDGMXVWHG� .DSODQ±0HMHU� DQDO\VLV� VKRZHG� D� VLJQL¿FDQW� DVVRFLDWLRQ� RI�
3$33�$��3O*)��KDSWRJORELQ��KRPRF\VWHLQH�DQG�QHRSWHULQ�GLFKRWRPL]HG�DW�
WKHLU�PHGLDQV�WR�WKH�HYHQW�IUHH�VXUYLYDO��$IWHU�DGMXVWPHQW�IRU�FRQYHQWLRQDO�

ULVN�IDFWRUV��DJH��JHQGHU��VPRNLQJ��PHGLFDO�KLVWRU\��1<+$�FODVV��GLDEHWHV��
OLSLG�OHYHOV��GUXJ�XVH��DQG�OHIW�YHQWULFOH�GLPHQVLRQV���RQO\�3O*)�UHPDLQHG�
DV� D� VLJQL¿FDQW� ULVN� SUHGLFWRU�� UHODWLYH� ULVN� RI� GHDWK� RU� 0,� FRPSDULQJ�
SDWLHQWV� ZLWK� ORZ� ������ QJ�O�� DQG� KLJK� �!���� QJ�O�� OHYHOV� RI� 3O*)� ZDV�
����� �����&,� ����±������� S ��������$GGLQJ� 3O*)� WR� FRQYHQWLRQDO� ULVN�
IDFWRUV� VLJQL¿FDQWO\� LPSURYHG� WKH� PRGHO� F� VWDWLVWLF� IURP� ������������
WR� ������������� HQKDQFHG� ULVN� UHFODVVL¿FDWLRQ� �15, ������ S��������
DQG� LPSURYHG� VHQVLWLYLW\� ZLWKRXW� D� GHFUHDVH� LQ� VSHFL¿FLW\� �LQWHJUDWHG�
GLVFULPLQDWLRQ� LPSURYHPHQW�� ,', ������� &RQFOXVLRQ�� $V� D� UHVXOW� RI�
SURVSHFWLYH�HYDOXDWLRQ�RI�PXOWLSOH�ELRFKHPLFDO�PDUNHUV�SRWHQWLDOO\�UHODWHG�
WR� WKH� DWKHURVFOHURVLV� DQG� FRURQDU\� HYHQWV��ZH� LGHQWL¿HG� HOHYDWHG�3O*)�
ZLWK�WKUHVKROG�SODVPD�OHYHO�!����QJ�O�DV�D�ULVN�IDFWRU�IRU�GHDWK�DQG�QRQ�
IDWDO�0,�ZLWK�PRGHVW�LQFUHPHQWDO�SUHGLFWLYH�XWLOLW\�RYHU�FRQYHQWLRQDO�ULVN�
IDFWRUV�

ɈȻɊȺɁ� ɀɂɁɇɂ� ɋɌɍȾȿɇɌȺ�� ɄȺɊȾɂɈȼȺɋɄɍɅəɊɇɕȿ�
ɎȺɄɌɈɊɕ�ɊɂɋɄȺ�ɂ�ȼȿȽȿɌȺɌɂȼɇɕɃ�ȻȺɅȺɇɋ�±�ȿɋɌɖ�Ʌɂ�
ȼɁȺɂɆɈɋȼəɁɖ"
Ƚ�Ⱥ��Ɇɨɜɫɢɫɹɧ��Ɇ�Ⱥ��Ȼɚɣɞɚɟɜ��Ʉ�Ɉ��ɐɟɞɟɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱦ�Ⱥ��Ⱥɧɢɱɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȿɠɟɞɧɟɜɧɵɟ� ɫɬɪɟɫɫɨɪɧɵɟ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɢɫɩɵɬɵɜɚɟɦɵɟ�
ɦɨɥɨɞɵɦɢ� ɥɸɞɶɦɢ�� ɡɚɱɚɫɬɭɸ� ɩɪɢɜɨɞɹɬ� ɤ� ɧɚɩɪɹɠɟɧɢɸ� ɢ� ɫɪɵɜɭ�
ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɜɟɝɟɬɚɬɢɜɧɨɣ�
ɞɢɫɮɭɧɤɰɢɢ� ±� ɨɞɧɨɦɭ� ɢɡ� ɩɪɟɞɪɚɫɩɨɥɚɝɚɸɳɢɯ� ɮɚɤɬɨɪɨɜ� ɪɚɡɜɢɬɢɹ�
ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɛɚɥɚɧɫɚ�
ɢ� ɟɝɨ� ɫɨɩɪɹɠɟɧɧɨɫɬɢ� ɫ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ� ɫɨɫɬɨɹɧɢɟɦ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɸɬ� ɦɟɬɨɞ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ� ɫɟɪɞɟɱɧɨɝɨ� ɪɢɬɦɚ� �ȼɋɊ��� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ�
ɜɨɩɪɨɫ� ɜɥɢɹɧɢɹ� ɨɬɞɟɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� �ɎɊ��� ɜɤɥɸɱɚɹ�
ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɟ�� ɧɚ� ɫɨɫɬɨɹɧɢɟ� ɫɢɦɩɚɬɢɤɨ�ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ�
ɛɚɥɚɧɫɚ�ɹɜɥɹɟɬɫɹ�ɨɬɤɪɵɬɵɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɤɚ�ɜɡɚɢɦɨɫɜɹɡɢ�
ɨɛɪɚɡɚ� ɠɢɡɧɢ� ɢ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɋɋɁ� ɫ� ɮɭɧɤɰɢɟɣ� ɜɟɝɟɬɚɬɢɜɧɨɣ�
ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ��ɩɨ�ɞɚɧɧɵɦ�ɚɧɚɥɢɡɚ�ȼɋɊ��ɭ�ɫɬɭɞɟɧɬɨɜ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɨ����ɡɞɨɪɨɜɵɯ�ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɜɭɡɚ��ɢɡ�
ɧɢɯ����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɞɨɛɪɨɜɨɥɶɧɨ�
ɫɨɝɥɚɫɢɜɲɢɯɫɹ�ɭɱɚɫɬɜɨɜɚɬɶ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɢ��Ɉɰɟɧɤɚ�ɎɊ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɫ� ɩɨɦɨɳɶɸ� ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɨɩɪɨɫɧɢɤɚ�� ɜɤɥɸɱɚɸɳɟɝɨ�
ɞɚɧɧɵɟ� ɨ� ɤɭɪɟɧɢɢ�� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɚɥɤɨɝɨɥɹ�� ɩɢɳɟɜɵɯ� ɩɪɢɜɵɱɤɚɯ��
ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɬ�ɞ��Ⱦɥɹ�ɫɤɪɢɧɢɧɝɚ�ɫɢɧɞɪɨɦɚ�ɨɛɫɬɪɭɤɬɢɜɧɨɝɨ�
ɚɩɧɨɷ� ɫɧɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɛɚɥɥɶɧɭɸ� ɨɰɟɧɤɭ� ɞɧɟɜɧɨɣ� ɫɨɧɥɢɜɨɫɬɢ� ɩɨ�
ɲɤɚɥɟ�ɗɩɮɨɪɬɚ��ȼɫɟɦ�ɫɬɭɞɟɧɬɚɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ����ɦɢɧɭɬɧɚɹ�ɡɚɩɢɫɶ�
ɗɄȽ� ɜ� ɩɨɥɨɠɟɧɢɢ� ɥɟɠɚ� ɩɪɢ� ɫɩɨɧɬɚɧɧɨɦ� ɞɵɯɚɧɢɢ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɚɧɚɥɢɡɨɦ�ȼɋɊ�ɜ�ɬɟɱɟɧɢɟ���ɦɢɧɭɬɧɨɝɨ�ɢɧɬɟɪɜɚɥɚ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�
.XELRV�+59��Ɉɰɟɧɢɜɚɥɢ�ɜɪɟɦɟɧɧɵɟ��6'11��U066'��ɢ�ɱɚɫɬɨɬɧɵɟ��/)��
+)��/)�+)��ɩɚɪɚɦɟɬɪɵ�ȼɋɊ��ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɫ� ɩɨɦɨɳɶɸ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� �ɤɪɢɬɟɪɢɣ� Ɇɚɧɧɚ±ɍɢɬɧɢ��
ɪɚɧɝɨɜɚɹ�ɤɨɪɪɟɥɹɰɢɹ�ɋɩɢɪɦɟɧɚ���Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɟ�ɎɊ��ɤɭɪɟɧɢɟ�ɭ�����
ɫɬɭɞɟɧɬɨɜ�� ɭɩɨɬɪɟɛɥɟɧɢɟ� ɚɥɤɨɝɨɥɹ� ɧɟ� ɱɚɳɟ� �±�� ɪɚɡ� ɜ� ɦɟɫ� ɭ� �����
ɧɚɥɢɱɢɟ�ɫɟɦɟɣɧɨɝɨ�ɚɧɚɦɧɟɡɚ�ɩɨ�ɋɋɁ�ɭ�����ɢ�ɩɨ�ɫɚɯɚɪɧɨɦɭ�ɞɢɚɛɟɬɭ�
ɜ� ���� ɫɥɭɱɚɟɜ�� ɍ� ���� ɫɬɭɞɟɧɬɨɜ� ɨɛɧɚɪɭɠɟɧɵ� ɧɚɪɭɲɟɧɢɹ� ɪɚɰɢɨɧɚ�
ɩɢɬɚɧɢɹ�ɜ�ɜɢɞɟ�ɭɩɨɬɪɟɛɥɟɧɢɹ�ɩɪɨɞɭɤɬɨɜ�ɫ�ɩɨɜɵɲɟɧɧɵɦ�ɫɨɞɟɪɠɚɧɢɟ�
ɠɢɜɨɬɧɨɝɨ�ɠɢɪɚ��������ɨɫɬɪɵɯ�ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɱɚɳɟ���
ɪɚɡ�ɜ�ɧɟɞɟɥɸ�������ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɩɨɞɫɚɥɢɜɚɧɢɹ�ɩɪɢɝɨɬɨɜɥɟɧɧɨɣ�
ɩɢɳɢ��������ɉɪɢ�ɷɬɨɦ�ɭ�����ɫɬɭɞɟɧɬɨɜ�ɨɬɦɟɱɟɧɚ�ɧɢɡɤɚɹ�ɮɢɡɢɱɟɫɤɚɹ�
ɚɤɬɢɜɧɨɫɬɶ� �ɧɚɝɪɭɡɤɢ�ɦɟɧɟɟ�����ɱ�ɜ�ɧɟɞɟɥɸ���Ɍɨɥɶɤɨ�����ɫɬɭɞɟɧɬɨɜ�
ɪɟɝɭɥɹɪɧɨ� ɡɚɧɢɦɚɸɬɫɹ� ɫɩɨɪɬɨɦ��Ɍɚɤɠɟ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�ɨɩɪɨɲɟɧɧɵɯ�
ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɧɚɪɭɲɟɧɢɹ�ɪɟɠɢɦɚ�ɫɧɚ�±�����ɫɬɭɞɟɧɬɨɜ�ɥɨɠɚɬɫɹ�ɫɩɚɬɶ�
ɩɨɡɞɧɟɟ����ɱɚɫɨɜ��ɭ�����ɧɚɛɥɸɞɚɟɬɫɹ�ɭɦɟɪɟɧɧɚɹ�ɞɧɟɜɧɚɹ�ɫɨɧɥɢɜɨɫɬɶ�
ɩɨ� ɲɤɚɥɟ� ɗɩɮɨɪɬɚ�� ȼɵɹɜɥɟɧɵ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɤɨɪɪɟɥɹɰɢɢ� ɋȺȾ� ɢ�
ȾȺȾ�ɫ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�±�ɂɆɌ��ɈɌ�ɢ�Ɉɒ��U ����±
������� Ɉɛɧɚɪɭɠɟɧɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɚɫɫɨɰɢɚɰɢɢ� ɦɟɠɞɭ�
ɯɚɪɚɤɬɟɪɨɦ�ɩɢɬɚɧɢɹ�ɢ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ�ɢ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦɢɦ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�� ɇɚɛɥɸɞɚɥɚɫɶ� ɩɪɹɦɚɹ� ɤɨɪɪɟɥɹɰɢɹ� ɫɭɦɦɵ� ɛɚɥɥɨɜ� ɩɨ�
ɲɤɚɥɟ�ɗɩɮɨɪɬɚ�ɢ�ɜɪɟɦɟɧɢ��ɩɪɨɜɟɞɟɧɧɨɝɨ�ɜ�ɫɨɰɫɟɬɹɯ��U ������S �������
ɢ�ɨɛɪɚɬɧɚɹ�ɤɨɪɪɟɥɹɰɢɹ�ɫ�ɱɚɫɬɨɬɨɣ�ɡɚɧɹɬɢɣ�ɫɩɨɪɬɨɦ��U �������S ��������
Ɉɛɧɚɪɭɠɟɧɵ� ɨɬɪɢɰɚɬɟɥɶɧɵɟ� ɤɨɪɪɟɥɹɰɢɢ� ɨɬɞɟɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ȼɋɊ�� ɨɬɪɚɠɚɸɳɢɯ� ɜɚɝɭɫɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� �+)�� U066'�� ɫ� ɂɆɌ� �U �
������ S ������� ɢ� ɩɨɞɜɟɪɠɟɧɧɨɫɬɶɸ� ɫɬɪɟɫɫɨɜɵɦ� ɫɢɬɭɚɰɢɹɦ� �U �������
S �������� ȼɵɹɜɥɟɧɚ� ɩɪɹɦɚɹ� ɤɨɪɪɟɥɹɰɢɹ� ɋȺȾ� ɫ� ɩɚɪɚɦɟɬɪɨɦ� 6'11��
ɨɬɪɚɠɚɸɳɢɦ�ɨɛɳɭɸ�ȼɋɊ��ɇɢɡɤɚɹ�ɮɢɡɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ��ɧɚɝɪɭɡɤɢ�
ɦɟɧɟɟ�����ɱ�ɜ�ɧɟɞɟɥɸ��ɢ�ɨɬɯɨɞ�ɤɨ�ɫɧɭ�ɩɨɡɠɟ����ɱɚɫɨɜ�ɚɫɫɨɰɢɢɪɨɜɚɧɵ�
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ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɫɩɟɤɬɪɚ� ȼɋɊ� �/)���
ɨɬɪɚɠɚɸɳɟɝɨ�ɫɢɦɩɚɬɢɱɟɫɤɢɟ�ɢ�ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɢɟ�ɜɥɢɹɧɢɹ��S ������
ɢ� S ������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ȼɵɜɨɞɵ�� ɇɟɪɚɰɢɨɧɚɥɶɧɨɟ� ɩɢɬɚɧɢɟ��
ɧɚɪɭɲɟɧɢɟ�ɪɟɠɢɦɚ�ɫɧɚ�ɢ�ɧɢɡɤɚɹ�ɮɢɡɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɫɩɨɫɨɛɫɬɜɭɸɬ�
ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɞɢɫɛɚɥɚɧɫɚ� ɜ� ɪɟɝɭɥɹɰɢɢ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɩɨɜɵɲɟɧɢɹ� ɦɨɬɢɜɚɰɢɢ� ɭ� ɫɬɭɞɟɧɬɨɜ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɡɞɨɪɨɜɨɝɨ�
ɨɛɪɚɡɚ�ɠɢɡɧɢ��ɤ�ɡɚɧɹɬɢɹɦ�ɫɩɨɪɬɨɦ�ɢ�ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɦɭ�ɩɢɬɚɧɢɸ�

678'(17¶6�/,)(67</(��&$5',29$6&8/$5�5,6.�)$&7256�
$1'�$872120,&�%$/$1&(�±�,6�7+(5(�$1<�,17(5$&7,21"
*�$��0RYVLV\DQ��0�$��%D\GDHY��.�2��7VHGHQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��'�$��$QLFKNRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��(YHU\GD\� VWUHVV� WKDW� DIIHFWV� \RXQJ�SHRSOH�QRZDGD\V� OHDGV�
WR� WKH� EUHDNGRZQ� RI� DGDSWDWLRQ� PHFKDQLVPV� DQG� FDQ� FDXVH� DXWRQRPLF�
G\VIXQFWLRQ�� ZKLFK� LV� RQH� RI� WKH� FRQWULEXWRU\� FDXVHV� RI� FDUGLRYDVFXODU�
GLVHDVHV� �&9'���7R� HVWLPDWH� WKH� DXWRQRPLF� EDODQFH� DQG� LWV� DVVRFLDWLRQ�
ZLWK�IXQFWLRQDO�VWDWXV�RI�FDUGLRYDVFXODU�V\VWHP�WKH�PHWKRG�RI�KHDUW� UDWH�
YDULDELOLW\��+59��PHDVXUHPHQW�LV�ZLGHO\�XVHG��$W�WKLV�SRLQW�WKH�LVVXH�RI�
WKH�LQÀXHQFH�RI�FHUWDLQ�ULVN�IDFWRUV��5)���LQFOXGLQJ�FDUGLRYDVFXODU��RQ�WKH�
DXWRQRPLF�EDODQFH�VWDWXV�UHPDLQV�RSHQ��$LP��7R�HVWLPDWH�WKH�FRUUHODWLRQ�
RI�WKH�OLIHVW\OH�DQG�WKH�&9'�ULVN�IDFWRUV�ZLWK�WKH�IXQFWLRQ�RI�DXWRQRPLF�
QHUYRXV� V\VWHP� RI� WKH� VWXGHQWV� XVLQJ� WKH� +59� DQDO\VLV��0DWHULDOV� DQG�
PHWKRGV�� ��� KHDOWK\� YROXQWHHUV� �PHGLFDO� VWXGHQWV�� ZHUH� H[DPLQHG�� ���
PHQ�DQG����ZRPHQ�DJHG�IURP����WR����\HDUV��7KH�DVVHVVPHQW�RI�WKH�ULVN�
IDFWRUV�ZDV�PDGH�E\�WKH�SXUSRVHO\�GHVLJQHG�TXHVWLRQQDLUH��ZKLFK�LQFOXGHG�
VPRNLQJ��DOFRKRO�FRQVXPSWLRQ��GLHWDU\�KDELWV��SK\VLFDO�DFWLYLW\�GDWD��HWF��
)RU� WKH� VFUHHQLQJ� VWXG\� RI� WKH� REVWUXFWLYH� VOHHS� DSQHD� V\QGURPH� 7KH�
(SZRUWK�6OHHSLQHVV�6FDOH�ZDV�XVHG��$OO� WKH� VWXGHQWV�XQGHUZHQW����PLQ�
(&*�UHFRUGLQJ�LQ�VXSLQH�SRVLWLRQ�GXULQJ�VSRQWDQHRXV�EUHDWKLQJ�ZLWK�WKH�
IXUWKHU�+59�DQDO\VLV�RI���PLQXWH�LQWHUYDO�E\�.XELRV�+59�6RIWZDUH��7KH�
WLPH�GRPDLQ� �6'11�� U006'��DQG� IUHTXHQF\�GRPDLQ� �/)��+)��/)�+)��
+59�SDUDPHWHUV�KDYH�EHHQ�HVWLPDWHG��6WDWLVWLFDO�GDWD�SURFHVVLQJ�ZDV�GRQH�
XVLQJ� WKH� QRQSDUDPHWULF� PHWKRGV� �0DQQ±:KLWQH\� 8� WHVW�� 6SHDUPHQ¶V�
UDQN�RUGHU�FRUUHODWLRQ���5HVXOWV��$OO�WKH�VWXG\�VXEMHFWV�KDG�WKH�IROORZLQJ�
FDUGLRYDVFXODU�5)�� VPRNLQJ� ������� DOFRKRO� FRQVXPSWLRQ� QR�PRUH� WKDQ�
����WLPHV�LQ�D�PRQWK��������SRVLWLYH�IDPLO\�KLVWRU\�RI�&9'��������DQG�
RI�GLDEHWHV�PHOOLWXV������������RI�VWXGHQWV�KDG�GLVWXUEHG�HDWLQJ�SDWWHUQV�
LQ� WHUPV� RI� XVLQJ� KLJK� IDW� FRQWHQW� IRRG� ������� FDQQHG� DQG� VSLF\� IRRG�
IRU�PRUH� WKDQ��� WLPHV�D�ZHHN� ������DQG� OLJKWO\�VDOWLQJ�RI�FRRNHG� IRRG�
�������,Q�DGGLWLRQ��LW�ZDV�PHQWLRQHG�WKDW�����RI�VWXGHQWV�KDG�ORZ�SK\VLFDO�
DFWLYLW\� �OHVV� WKDQ� ���� KRXUV� RI� DFWLYLW\� D�ZHHN���2QO\� ����RI� VWXGHQWV�
NHHS�XS�D�UHJXODU�WUDLQLQJ�SURJUDP��$OVR�PDQ\�RI�WKH�VWXG\�VXEMHFWV�KDG�
VOHHS�SDWWHUQ�GLVRUGHUV�� IRU� LQVWDQFH�����JRHV� WR�EHG�DIWHU����D�P���DQG�
���� KDYH� PRGHUDWH� GD\WLPH� VOHHSLQHVV� DFFRUGLQJ� WR� (SZRUWK� 6FDOH��
,W� ZDV� IRXQG� WKDW� V\VWROLF� EORRG� SUHVVXUH� DQG� GLDVWROLF� EORRG� SUHVVXUH�
KDG� SRVLWLYH� FRUUHODWLRQ� ZLWK� ERG\� PDVV� LQGH[� �%0,��� ZDLVW� DQG� QHFN�
FLUFXPIHUHQFH��U ����±�������6LJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�IRRG�KDELWV�
DQG�KHPRG\QDPLF�DQG�DQWKURSRPHWULF�SDUDPHWHUV�ZDV�GHWHFWHG��$OVR��D�
GLUHFW� FRUUHODWLRQ� RI� WKH�(SZRUWK� 6OHHSLQHVV� 6FDOH� WRWDO� SRLQWV�ZLWK� WKH�
WLPH� VSHQW� LQ� VRFLDO� QHWZRUNV� �U ������ S ������� DQG� LQYHUVH� FRUUHODWLRQ�
ZLWK�WKH�IUHTXHQF\�RI�SK\VLFDO�DFWLYLW\��U �������S �������ZHUH�REVHUYHG��
7KHUH� ZDV� DQ� LQYHUVH� FRUUHODWLRQ� RI� WKH� FHUWDLQ� +59� SDUDPHWHUV��
UHSUHVHQWLQJ� YDJDO� DFWLYLW\� �+)�� U066'�� ZLWK� %0,� �U ������� S �������
DQG� VWUHVV� VXVFHSWLELOLW\� �U ������� S �������� $QRWKHU� GLUHFW� FRUUHODWLRQ�
ZDV� IRXQG� EHWZHHQ� 6%3� DQG� 6'11��ZKLFK� VKRZV� WKH� WRWDO�+59��/RZ�
SK\VLFDO�DFWLYLW\��OHVV�WKDQ�����KRXUV�SHU�ZHHN��DQG�JRLQJ�WR�EHG�DIWHU����
D�P��DUH�DVVRFLDWHG�ZLWK�UHGXFWLRQ�RI�+59�ORZ�IUHTXHQF\�SRZHU��ZKLFK�
VKRZV�V\PSDWKHWLF�DQG�SDUDV\PSDWKHWLF�LQÀXHQFH��S ������DQG�S �������
UHVSHFWLYHO\���&RQFOXVLRQ��'LVWXUEHG�HDWLQJ�SDWWHUQV��VOHHS�GLVRUGHUV�DQG�
ORZ�SK\VLFDO�DFWLYLW\� OHDG�WR�DXWKRQRPLF�G\VIXQFWLRQ��7KH�UHVXOWV�RI� WKH�
SUHVHQW� VWXG\� VKRZ� WKH� QHFHVVLW\� RI� ULVLQJ� WKH� VWXGHQW¶V� PRWLYDWLRQ� IRU�
KHDOWK\�OLIHVW\OH��WDNLQJ�VSRUWV�DQG�EDODQFHG�PHDO�

ɄɅɂɇɂɑȿɋɄɈȿ� ɁɇȺɑȿɇɂȿ� ɈɉɊȿȾȿɅȿɇɂə� ȺɇɌɂɌȿɅ�
Ʉ� ɎɈɋɎɈɅɂɉɂȾȺɆ� ɍ� ȻɈɅɖɇɕɏ� ɋ� ɏɊɈɇɂɑȿɋɄɈɃ�
ɌɊɈɆȻɈɗɆȻɈɅɂɑȿɋɄɈɃ�ɅȿȽɈɑɇɈɃ�ȽɂɉȿɊɌȿɇɁɂȿɃ
Ⱥ�Ⱥ��ȿɡɞɨɝɥɹɧ��ȼ�ɘ��ɒɟɜɱɟɧɤɨ��Ⱦ�ȼ��ɘɞɢɧ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɒɨɫɬɚɤ��ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��
Ʉɥɢɦɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɚɹ� ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɚɹ� ɥɟɝɨɱɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ�
�ɏɌɅȽ�� ɹɜɥɹɟɬɫɹ� ɨɬɞɚɥɟɧɧɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɬɪɨɦɛɨɷɦɛɨɥɢɢ�

ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ� �ɌɗɅȺ��� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɏɌɅȽ� ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ�
ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɢ� ɫɪɟɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� ɧɟ� ɨɬɹɝɨɳɟɧɧɵɯ� ɞɨ� ɪɚɡɜɢɬɢɹ�
ɌɗɅȺ� ɧɢɤɚɤɢɦɢ� ɞɪɭɝɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬ� ɜɵɫɨɤɭɸ�
ɫɨɰɢɚɥɶɧɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� Ɉɞɧɢɦ� ɢɡ� ɤɥɸɱɟɜɵɯ�
ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɏɌɅȽ�ɹɜɥɹɟɬɫɹ�ɚɧɬɢɮɨɫɮɨɥɢɩɢɞɧɵɣ�ɫɢɧɞɪɨɦ��ȺɎɋ���
ɤɨɬɨɪɵɣ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɞɧɭ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɯ� ɩɪɢɨɛɪɟɬɟɧɧɵɯ�
ɮɨɪɦ� ɝɟɦɚɬɨɝɟɧɧɨɣ� ɬɪɨɦɛɨɮɢɥɢɢ�� ɞɢɚɝɧɨɫɬɢɪɭɟɦɨɣ� ɫ� ɱɚɫɬɨɬɨɣ� ɨɬ�
��� ɞɨ� ���� ɩɪɢ� ɮɥɟɛɨɬɪɨɦɛɨɡɚɯ� ɪɚɡɥɢɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ�� ɂɫɬɢɧɧɚɹ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ȺɎɋ� ɜ� ɩɨɩɭɥɹɰɢɢ� ɛɨɥɶɧɵɯ� ɜɟɧɨɡɧɵɦɢ�
ɬɪɨɦɛɨɡɚɦɢ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɏɌɅȽ� ɨɫɬɚɟɬɫɹ� ɧɟɭɬɨɱɧɟɧɧɨɣ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɟɧɢɟ� ɱɚɫɬɨɬɵ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ȺɎɋ�ɭ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɶɸ� ɏɌɅȽ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋɪɟɞɢ� ���
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɛɵɥɨ� ��� �������� ɱɟɥɨɜɟɤ� ɫ� ,� ɫɬɟɩɟɧɶɸ�ɅȽ�
�ɫɢɫɬɨɥɢɱɟɫɤɨɟ� ɞɚɜɥɟɧɢɟ� ɜ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ� �ɋȾɅȺ�� ɫɨɝɥɚɫɧɨ�
ɞɚɧɧɵɦ�ɗɯɨɄȽ�±���±���ɦɦ�ɪɬ�ɫɬ������������±�ɫɨ�,,�ɫɬɟɩɟɧɶɸ��ɋȾɅȺ�±�
��±���ɦɦ�ɪɬ�ɫɬ���ɢ�����������±�ɫ�,,,�ɫɬɟɩɟɧɶɸ�ɅȽ��ɋȾɅȺ�ɛɨɥɟɟ����ɦɦ�
ɪɬ�ɫɬ����Ʉɪɨɜɶ�ɢɫɫɥɟɞɨɜɚɥɚɫɶ�ɧɚ�ɧɚɥɢɱɢɟ�ɜɨɥɱɚɧɨɱɧɨɝɨ�ɚɧɬɢɤɨɚɝɭɥɹɧɬɚ�
�ȼȺ��� ɚɧɬɢɬɟɥ� �Ⱥɬ�� ɤ� ɤɚɪɞɢɨɥɢɩɢɧɭ� ɤɥɚɫɫɨɜ� ,J0� ɢ� ,J*�� Ⱥɬ� ɤ� ȕ��
ɝɥɢɤɨɩɪɨɬɟɢɧɭ� �� �Ⱥɬ� ɤ� ȕ�Ƚɉ���� Ⱦɢɚɝɧɨɡ� ȺɎɋ� ɭɫɬɚɧɚɜɥɢɜɚɥɫɹ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�Ⱥɜɫɬɪɚɥɢɣɫɤɢɦɢ�ɤɪɢɬɟɪɢɹɦɢ�ɡɚɛɨɥɟɜɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��
ɍ����ɢɡ����ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɛɨɥɶɧɵɯ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɩɨɜɵɲɟɧɢɟ�ɬɢɬɪɚ�
ɚɧɬɢɤɚɪɞɢɨɥɢɩɢɧɨɜɵɯ�Ⱥɬ�ȼȺ�Ⱥɬ�ɤ�ȕ�Ƚɉ���ɍ���ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɵ� ��� ɦɭɠɱɢɧɵ� ɢ� �� ɠɟɧɳɢɧɵ�� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ȺɎɋ�� ɇɚɪɹɞɭ�
ɫ� ɪɟɰɢɞɢɜɢɪɭɸɳɢɦɢ� ɜɟɧɨɡɧɵɦɢ� ɬɪɨɦɛɨɡɚɦɢ� ɢ� ɌɗɅȺ� ɜ� ɤɪɨɜɢ�
ɧɟɨɞɧɨɤɪɚɬɧɨ�ɜɵɹɜɥɹɥɢɫɶ�Ⱥɬ�ɤ�ɤɚɪɞɢɨɥɢɩɢɧɭ�ɢ�ȼȺ��Ɉɞɧɚ�ɠɟɧɳɢɧɚ�
ɫ� ȺɎɋ� ɫɬɪɚɞɚɥɚ� ɩɪɢɜɵɱɧɵɦ� ɧɟɜɵɧɚɲɢɜɚɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ���
ɜɵɤɢɞɵɲɟɣ�ɞɨ����ɧɟɞ�ɛɟɪɟɦɟɧɧɨɫɬɢ���Ɉɫɨɛɟɧɧɨɫɬɶɸ�ȺɎɋ�ɭ�ɛɨɥɶɧɵɯ�
ɏɌɅȽ�ɹɜɢɥɫɹ�ɩɟɪɜɢɱɧɵɣ�ɯɚɪɚɤɬɟɪ�ȺɎɋ� ��� ��������ɛɨɥɶɧɵɯ��� ɬɨɝɞɚ�
ɤɚɤ�ɜɬɨɪɢɱɧɵɣ�ȺɎɋ�ɜɵɹɜɥɟɧ�ɬɨɥɶɤɨ�ɜ�����������ɫɥɭɱɚɹɯ��ɍ���ɛɨɥɶɧɵɯ�
ɜɵɹɜɥɟɧɢɟ� Ⱥɬ� ɤ� ɤɚɪɞɢɨɥɢɩɢɧɭ� ɢ� ȼȺ� ɛɵɥɨ� ɧɟɩɨɫɬɨɹɧɧɵɦ� �ɩɪɢ�
ɤɨɧɬɪɨɥɶɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜ�ɬɟɱɟɧɢɟ����ɧɟɞ�ɬɢɬɪɵ�Ⱥɬ�ɛɵɥɢ�ɜ�ɧɨɪɦɟ��
ȼȺ�ɧɟ�ɨɩɪɟɞɟɥɹɥɫɹ���ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɞɢɚɝɧɨɡ�ȺɎɋ�ɛɵɥ�ɢɫɤɥɸɱɟɧ��ɉɪɢ�
ɚɧɚɥɢɡɟ� ɨɛɴɟɦɚ� ɷɦɛɨɥɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɥɟɝɨɱɧɨɝɨ� ɫɨɫɭɞɢɫɬɨɝɨ�
ɪɭɫɥɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɟɩɟɧɢ� ɅȽ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɜɵɹɜɥɟɧɧɵɦ�
ɩɨɜɵɲɟɧɢɟɦ� ɬɢɬɪɚ� Ⱥɬ� ɤ� ɮɨɫɮɨɥɢɩɢɞɚɦ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ�
ɨɬɦɟɱɚɥɫɹ� ɦɧɨɠɟɫɬɜɟɧɧɵɣ� ɯɚɪɚɤɬɟɪ� ɩɨɪɚɠɟɧɢɹ� ɨɛɨɢɯ� ɥɟɝɤɢɯ��
ɪɟɰɢɞɢɜɢɪɭɸɳɚɹ� ɌɗɅȺ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɜɵɲɟɧɢɟ�
ɬɢɬɪɚ� ɚɧɬɢɤɚɪɞɢɨɥɢɩɢɧɨɜɵɯ� Ⱥɬ�ȼȺ�Ⱥɬ� ɤ� ȕ�Ƚɉ�� ɜɵɹɜɥɟɧɨ� ɭ� ������
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ�� ɩɪɢ� ɷɬɨɦ� ɫɨɩɨɫɬɚɜɥɟɧɢɟ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɦɚɪɤɟɪɨɜ� ȺɎɋ� ɢ� ɫɬɨɣɤɨɫɬɢ� ɩɨɜɵɲɟɧɢɹ� ɭɤɚɡɚɧɧɵɯ� Ⱥɬ� ɩɨɡɜɨɥɢɥɨ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ�ȺɎɋ� ɜ� ������ ɫɥɭɱɚɟɜ��ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ�ɦɨɝɭɬ�
ɫɬɚɬɶ�ɨɫɧɨɜɨɣ�ɜ�ɫɬɪɚɬɟɝɢɢ�ɜɟɞɟɧɢɹ�ɛɨɥɶɧɵɯ�ɏɌɅȽ�

&/,1,&$/� 6,*1,),&$1&(� 2)� '(7(&7,21� 2)�$17,%2',(6�
72� 3+263+2/,3,'6� ,1� 3$7,(176� :,7+� &+521,&�
7+520%2(0%2/,&�38/021$5<�+<3(57(16,21
$�$��<H]GRJKO\DQ��9�<��6KHYFKHQNR��'�9��<XGLQ
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��1�$��6KRVWDN��&DQG0HG6FL��$VVRF��
3URI��$�$��.OLPHQNR
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\�0RVFRZ�5XVVLD

,QWURGXFWLRQ��&KURQLF�WKURPERHPEROLF�SXOPRQDU\�K\SHUWHQVLRQ��&7(3+��
LV� D� ORQJ�WHUP� FRPSOLFDWLRQV� RI� SXOPRQDU\� HPEROLVP� �3(��� &7(3+� LV�
IUHTXHQWO\� GLDJQRVHG� LQ� \RXQJ� DQG�PLGGOH�DJHG�� QRW� EXUGHQHG�E\�RWKHU�
GLVHDVHV�EHIRUH�WKDW�GH¿QH�KLJK�VRFLDO�VLJQL¿FDQFH�RI�WKLV�SDWKRORJ\��2QH�
RI� WKH�NH\�ULVN�IDFWRUV�IRU�&7(3+�LV�DQWLSKRVSKROLSLG�V\QGURPH��$36���
ZKLFK� LV� RQH� RI� WKH� PRVW� IUHTXHQW� IRUPV� RI� KHPDWRJHQRXV� DFTXLUHG�
WKURPERSKLOLD� GLDJQRVHG� EHWZHHQ� ��� DQG� ���� DW� SKOHERWKURPERVLV� RI�
GLIIHUHQW� ORFDOL]DWLRQ��7UXH�SUHYDOHQFH�LQ� WKH�SRSXODWLRQ�RI�$36�SDWLHQWV�
ZLWK� YHQRXV� WKURPERVLV� DFFRPSDQLHG� E\� GHYHORSPHQW�&7(3+� UHPDLQV�
XQVSHFL¿HG��$LP��6WXG\LQJ�WKH�LQFLGHQFH�RI�$36�LQ�SDWLHQWV�ZLWK�YDU\LQJ�
GHJUHHV� RI� &7(3+�� 0DWHULDOV� DQG� PHWKRGV�� $PRQJ� WKH� ��� H[DPLQHG�
SDWLHQWV�ZHUH������������SDWLHQWV�ZLWK�,�GHJUHH�RI�/+��V\VWROLF�SXOPRQDU\�
DUWHU\� SUHVVXUH� �03$3��� DFFRUGLQJ� WR�'RSSOHU� HFKRFDUGLRJUDSK\�� ������
PP+J�����������±�ZLWK�,,� �03$3���±���PP�+J���DQG�����������ZLWK�
JUDGH�,,,�/+��03$3�PRUH�WKDQ����PP+J���%ORRG�ZDV�LQYHVWLJDWHG�IRU�WKH�
SUHVHQFH�RI�OXSXV�DQWLFRDJXODQW��/$��DQWLERGLHV��$E��WR�FDUGLROLSLQ�,J0�
FODVVHV�DQG�,J*��$E�WR�ȕ��JO\FRSURWHLQ����$E�WR�ȕ�*3����7KH�GLDJQRVLV�
RI�$36�ZDV�HVWDEOLVKHG�LQ�DFFRUGDQFH�ZLWK�WKH�$XVWUDOLDQ�FULWHULD�RI�WKH�
GLVHDVH��5HVXOWV��,Q����RI����SDWLHQWV�H[DPLQHG�ZDV�IRXQG�DQ�LQFUHDVH�LQ�
WLWHU�DQWLNDUGLROLSLQ�$W�9$�$E�WR�ȕ�*3���,Q���SDWLHQWV�RI�WKH�PDLQ�JURXS�
���PHQ� DQG���ZRPHQ��GLDJQRVHG� DQ�$36��$ORQJ�ZLWK� UHFXUUHQW� YHQRXV�
WKURPERVLV�DQG�SXOPRQDU\�HPEROLVP�LQ�WKH�EORRG�UHSHDWHGO\�LGHQWL¿HG�$E�
WR�FDUGLROLSLQ�DQG�9$��2QH�ZRPDQ�ZLWK�$36�VXIIHUHG�UHFXUUHQW�PLVFDUULDJH�
��� DERUWLRQV� XS� WR� ���ZHHNV� SUHJQDQF\��� )HDWXUH� RI�$36� SDWLHQWV� ZLWK�
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&7(3+�ZDV�WKH�SULPDU\�FKDUDFWHU�RI�$36������������SDWLHQWV���ZKHUHDV�
VHFRQGDU\�$36�LGHQWL¿HG�LQ�RQO\�����������FDVHV��,Q���SDWLHQWV� LGHQWLI\�
$E� WR� FDUGLROLSLQ� DQG� %$� ZDV� XQVWDEOH� �ZKHQ� FRQWURO� VWXG\� IRU� ���
ZHHNV�$E� WLWOHV�ZHUH�QRUPDO��9$�ZDV�QRW�GHWHUPLQHG��� VR� WKH�GLDJQRVLV�
RI�$36�ZDV�H[FOXGHG��:KHQ�DQDO\]LQJ�WKH�YROXPH�RI�HPEROLF�OHVLRQV�LQ�
SXOPRQDU\�YDVFXODU�EHG��GHSHQGLQJ�RQ�WKH�GHJUHH�RI�3+�LQ�SDWLHQWV�ZLWK�
KLJK�WLWHUV�UHYHDOHG�$E�WR�SKRVSKROLSLGV�LQ�PRVW�FDVHV�PXOWLSOH�QDWXUH�RI�
WKH�OHVLRQ�ZDV�REVHUYHG�LQ�ERWK�OXQJV�DQG�UHFXUUHQW�SXOPRQDU\�HPEROLVP��
&RQFOXVLRQ�7KXV�� DQ� LQFUHDVH� LQ� WLWHU� RI� DQWLFDUGLROLSLQ� $P�9$�$E� WR�
ȕ�*3��GHWHFWHG� LQ�������RI� WKH�SDWLHQWV��ZLWK�D� FRPSDULVRQ�RI� FOLQLFDO�
PDUNHUV�RI�$36�DQG�LQFUHDVH�UHVLVWDQFH�VSHFL¿HG�$P�DOORZHG�WR�GLDJQRVH�
$36�LQ�������RI�FDVHV��7KH�GDWD�REWDLQHG�FDQ�EH�WKH�EDVLV�RI�D�VWUDWHJ\�IRU�
PDQDJHPHQW�RI�SDWLHQWV�ZLWK�&7(3+�

ɋɌɊɍɄɌɍɊɇȺə�ɊȿɈɊȽȺɇɂɁȺɐɂə�
ɄɊɍɉɇɈɄɅȿɌɈɑɇɕɏ�əȾȿɊ�ȽɂɉɈɌȺɅȺɆɍɋȺ�ȼ�
ɍɋɅɈȼɂəɏ�ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈɃ�ɋȿɊȾȿɑɇɈɃ�
ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ�
Ⱥ�ɀ��ɀɚɧɟɬɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��ɋɬɚɞɧɢɤɨɜ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɨɩɪɨɫɵ� ɢɡɭɱɟɧɢɹ� ɫɟɪɞɟɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� �ɋɇ�� ɜ�
ɚɫɩɟɤɬɟ� ɧɟɣɪɨɷɧɞɨɤɪɢɧɧɨɣ� ɪɟɝɭɥɹɰɢɢ� ɨɫɬɚɸɬɫɹ� ɚɤɬɭɚɥɶɧɵɦɢ� ɜ�
ɧɚɫɬɨɹɳɢɣ� ɦɨɦɟɧɬ�� Ɉɫɨɛɟɧɧɨ� ɷɬɨ� ɤɚɫɚɟɬɫɹ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɪɨɥɢ� ɢ�
ɡɧɚɱɢɦɨɫɬɢ�ɝɢɩɨɬɚɥɚɦɨ�ɝɢɩɨɮɢɡɚɪɧɨɣ�ɧɟɣɪɨɫɟɤɪɟɬɨɪɧɨɣ�ɫɢɫɬɟɦɵ�ɩɪɢ�
ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɞɢɚɩɚɡɨɧ�ɫɬɪɭɤɬɭɪɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɪɟɨɪɝɚɧɢɡɚɰɢɢ� ɧɟɣɪɨɫɟɤɪɟɬɨɪɧɵɯ� ɤɥɟɬɨɤ� �ɇɋɄ��
ɤɪɭɩɧɨɤɥɟɬɨɱɧɵɯ�ɹɞɟɪ�ɝɢɩɨɬɚɥɚɦɭɫɚ�ɜ�ɭɫɥɨɜɢɹɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɋɇ� ɢ� ɥɟɱɟɛɧɨɣ� ɤɨɪɪɟɤɰɢɢ� ɦɟɥɚɬɨɧɢɧɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɗɤɫɩɟɪɢɦɟɧɬ� ɩɪɨɜɟɞɟɧ� ɧɚ� ��� ɛɟɫɩɨɪɨɞɧɵɯ� ɩɨɥɨɜɨɡɪɟɥɵɯ� ɫɚɦɤɚɯ�
ɤɪɵɫ�ɦɚɫɫɨɣ����±����ɝ�ɩɭɬɟɦ�ɞɨɫɬɢɠɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɋɇ�ɩɨ�
ɦɟɬɨɞɢɤɟ�Ʌ�ɂ��ɂɧɱɢɧɨɣ���������ɀɢɜɨɬɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɪɚɜɧɵɟ�
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LQFUHDVH� RI� WKH� QXPEHU� RI� S\NQRPRUSKLF� FHOOV� LQ� 62� QXFOHL� ����������
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RI� WKH�PDJQRFHOOXODU� K\SRWKDODPLF� QXFOHL�� 7KLV� UHRUJDQL]DWLRQ� LQFOXGHV�
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��� ɩɚɰɢɟɧɬɨɜ�� ɜɤɥɸɱɟɧɨ� ��� ɩɚɰɢɟɧɬɨɜ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɧɚɛɥɸɞɟɧɢɹ�ɫɨɫɬɚɜɢɥɚ����ɧɟɞɟɥɢ��ȼ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɡɚ�ɩɚɰɢɟɧɬɚɦɢ�ɜɟɥɫɹ�
ɞɢɧɚɦɢɱɟɫɤɢɣ�ɤɨɧɬɪɨɥɶ��ɜɤɥɸɱɚɸɳɢɣ�ɜ�ɫɟɛɹ�ɤɨɪɪɟɤɰɢɸ�ɩɨɥɭɱɚɟɦɨɣ�
ɢɦɢ� ɬɟɪɚɩɢɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɢɡɦɟɧɟɧɢɹ�ɢɯ� ɫɨɫɬɨɹɧɢɹ��ɋɨɫɬɨɹɧɢɟ�
ɛɨɥɶɧɵɯ� ɨɬɫɥɟɠɢɜɚɥɨɫɶ� ɩɨ� ɫɥɟɞɭɸɳɢɦ� ɤɪɢɬɟɪɢɹɦ�� ɢɡɦɟɧɟɧɢɟ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɤɥɚɫɫɚ� ɏɋɇ�� ɭɪɨɜɟɧɶ� 17�SUR%13� �ɢɡɦɟɪɹɥɫɹ�
ɧɚ� ɢɫɯɨɞɧɨ�� ɧɚ� ���ɣ� ɢ� ���ɣ� ɧɟɞɟɥɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ��� ɭɪɨɜɟɧɶ� +E$�F��
ɩɨɤɚɡɚɬɟɥɢ�ɗɄȽ��ɞɨɩɩɥɟɪɗɯɨɄȽ�ɜ�ɩɨɤɨɟ��ɭɪɨɜɟɧɶ�ɦɢɤɪɨɚɥɶɛɭɦɢɧɭɪɢɢ��
ȿɠɟɧɟɞɟɥɶɧɨ�ɩɚɰɢɟɧɬɵ�ɡɚɩɨɥɧɹɥɢ�ɞɧɟɜɧɢɤ��ɜ�ɤɨɬɨɪɨɦ�ɨɬɦɟɱɚɥɢ�ɫɜɨɣ�
ɜɟɫ��ɜɟɥɢ�ɞɧɟɜɧɢɤ�ɩɢɬɚɧɢɹ��ɡɚɩɢɫɵɜɚɥɢ�ɫɨɫɬɨɹɧɢɟ��ɬɚɤɠɟ�ɫɨɫɬɨɹɧɢɟ�
ɨɰɟɧɢɜɚɥɨɫɶ�ɫɚɦɢɦɢ�ɩɚɰɢɟɧɬɚɦɢ�ɩɨ�ɲɤɚɥɟ�0/+)4��Ɋɟɡɭɥɶɬɚɬɵ��Ɂɚ�
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���ɧɟɞɟɥɢ�ɧɚɛɥɸɞɟɧɢɹ�ɫɪɟɞɧɢɣ�ɭɪɨɜɟɧɶ�17�SUR%13�ɫɧɢɡɢɥɫɹ�ɫ��������
ɩɝ�ɦɥ� ɞɨ� ������ ɩɝ�ɦɥ�� +E$�F� ɨɫɬɚɥɫɹ� ɩɨɱɬɢ� ɛɟɡ� ɢɡɦɟɧɟɧɢɣ�� ɨɤɨɥɨ�
������ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɤɨɦɩɟɧɫɚɰɢɢ�ɋȾ��ɭɪɨɜɟɧɶ�ɑɋɋ�ɫɧɢɡɢɥɫɹ�
ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ��� ɭɞɚɪɨɜ� ɜ� ɦɢɧɭɬɭ� ±� ɫ� ��� ɞɨ� ��� ɭɞɚɪɨɜ� ɜ� ɦɢɧɭɬɭ��
ɍɪɨɜɟɧɶ�ɦɢɤɪɨɚɥɶɛɭɦɢɧɭɪɢɢ�ɡɚ����ɧɟɞɟɥɢ�ɧɚɛɥɸɞɟɧɢɹ�ɜɵɪɨɫ�ɫ������
ɦɝ�ɥ� ɞɨ� ����� ɦɝ�ɥ� �ɪ!������� ɫɪɟɞɧɟɟ� ɜɪɟɦɹ� ɜɵɩɨɥɧɟɧɢɹ� ɮɢɡɢɱɟɫɤɨɣ�
ɧɚɝɪɭɡɤɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨ� ɧɟ� ɢɡɦɟɧɢɥɨɫɶ�� ɫɪɟɞɧɢɣ� ɛɚɥɥ� ɩɨ�
ɲɤɚɥɟ�0/+)4�ɫɧɢɡɢɥɫɹ�ɫ����ɞɨ������ɛɚɥɥɚ��Ɉɬɞɟɥɶɧɨ�ɫɬɨɢɬ�ɨɬɦɟɬɢɬɶ��
ɭɱɢɬɵɜɚɹ�ɬɹɠɟɫɬɶ�ɫɨɫɬɨɹɧɢɹ�ɩɚɰɢɟɧɬɨɜ��ɱɬɨ�ɜɫɟ����ɩɚɰɢɟɧɬɨɜ�ɠɢɜɵ��
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɞɢɧɚɦɢɱɟɫɤɨɟ�
ɧɚɛɥɸɞɟɧɢɟ� ɡɚ�ɩɚɰɢɟɧɬɨɦ��ɪɚɡɴɹɫɧɟɧɢɟ� ɟɦɭ�ɩɪɨɫɬɵɯ�ɩɪɚɜɢɥ�ɨɛɪɚɡɚ�
ɠɢɡɧɢ�ɢ�ɫɜɨɟɜɪɟɦɟɧɧɨɟ�ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɟ�ɩɨɥɭɱɚɟɦɨɣ�ɢɦ�ɬɟɪɚɩɢɢ�ɧɟ�
ɬɨɥɶɤɨ�ɭɥɭɱɲɚɟɬ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ��ɧɨ�ɢ��ɱɬɨ�ɫɭɳɟɫɬɜɟɧɧɨ��ɩɨɡɜɨɥɹɟɬ�
ɩɪɨɞɥɢɬɶ�ɟɟ�

352/21*('� 2%6(59$7,21� 3$7,(176� :,7+� ,&+(0,&�
&+521,&�+($57�)$,/85(�$1'�7<3(���',$%(7(6
$�$��*UDFKHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��1�$��%\ORYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��$FFRUGLQJ�WR�WKH�)UDPLQJKDP�VWXG\������RI�PHQ�DQG�����
RI�ZRPHQ�ZLWK�FKURQLF�KHDUW�IDLOXUH�KDYH�GLDEHWHV�PHOOLWXV��'0���VR�WKH�
SUHYDOHQFH�RI�KHDUW�IDLOXUH�DPRQJ�SDWLHQWV�ZLWK�GLDEHWHV�LV�LQ�VHYHUDO�WLPHV�
KLJKHU� WKDQ� LQ� WKH�JHQHUDO�SRSXODWLRQ��:HOO�NQRZQ�IDFW� LV� WKDW� WKH�GHDWK�
UDWH� DPRQJ� SDWLHQWV�ZLWK�&+)� ,,�,,,�1<+$� FODVV�� FRXSOHG�ZLWK� W\SH� ��
GLDEHWHV� LV� YHU\� KLJK�� DERXW� �����$LP��7KH� UHVHDUFK� REMHFWLYH�ZDV� WKH�
FDVH�PRQLWRULQJ�RI�SDWLHQWV�ZLWK�KHDUW�IDLOXUH�VFKLPL�DVVRFLDWHG�ZLWK�W\SH�
�� GLDEHWHV� WUHDWHG� ZLWK� VWDQGDUG� WKHUDS\�� LQFOXGLQJ� WKH� UHFRPPHQGHG�
H[HUFLVHV�DQG�GLHW��0DWHULDOV�DQG�PHWKRGV��&+)�,,�,,,�1<+$��17SUR%13�
OHYHOV� DERYH� ���� SJ�PO��� W\SH� �� GLDEHWH� RU� LPSDLUHG� JOXFRVH� WROHUDQFH�
�+E$�F�OHYHO�EHWZHHQ������DQG�������WKH�DELOLW\�WR�GR�SK\VLFDO�DFWLYLW\�
WR�HVWLPDWH�WKH�FDUGLR�SXOPRQDU\�V\VWHP�ZHUH�XVHG�DV�VHOHFWLRQ�FULWHULRQV��
7KHUH� ZHUH� VFUHHQHG� ��� SDWLHQWV� DQG� ��� SDWLHQWV� ZHUH� LQFOXGHG�� 7KH�
REVHUYDWLRQ�GXUDWLRQ�ZDV����ZHHNV��7KH�FDVH�PRQLWRULQJ�ZDV�GXULQJ�WKH�
\HDU��ZKLFK�LQFOXGHG�WKH�FRUUHFWLRQ�UHFHLYLQJ�WKHUDS\�EDVHG�RQ�FKDQJHV�LQ�
WKHLU�FRQGLWLRQ��7KH�FRQGLWLRQ�RI�SDWLHQWV�PRQLWRUHG�E\�FULWHULDV��FKDQJH�RI�
IXQFWLRQDO�FODVV�&+)��OHYHO�17�SUR%13��PHDVXUHG�DW�������DQG����ZHHNV�RI�
WKH�VWXG\���WKH�OHYHO�RI�+E$�F��(&*��GRSSOHU�HFKRFDUGLRJUDSK\��WKH�OHYHO�
RI�PLFURDOEXPLQXULD��(YHU\�ZHHN�SDWLHQWV�FRPSOHWHG�D�GLDU\�LQ�ZKLFK�WKH\�
QRWHG�ZHLJKW�� QXWULWLRQ� GLDU\�� WKHLU� IHHOLQJV�� DOVRZ� SDWLRQ� IHHOLQJV�ZHUH�
FRQWUROOHG�E\�SDWLHQWV�ZLWK�XVH�RI�0/+)4��5HVXOWV��'XULQJ�WKH����ZHHNV�
RI�REVHUYDWLRQ�DYHUDJH�17�SUR%13�IURP��������SJ�PO�GHFUHDVHG�WR�������
SJ�PO�� +E$�F� UHPDLQHG� DOPRVW� XQFKDQJHG� �DERXW� ������� WKDW� LQGLFDWH�
WKH�FRPSHQVDWLRQ�GLDEHWH�� DQG�KHDUW� UDWH�GHFUHDVHG� IURP���� WR����EHDWV�
SHU�PLQXWH��7KH�OHYHO�RI�PLFURDOEXPLQXULD�RYHU����ZHHNV�RI�REVHUYDWLRQ�
LQFUHDVHG� IURP� �����PJ�O� WR� �����PJ�O� �S!������� WKH� DYHUDJH� H[HFXWLRQ�
WLPH� SK\VLFDO� DFWLYLW\� GXULQJ� WKH� REVHUYDWLRQ� \HDU�ZDV� QRW� VLJQL¿FDQWO\�
FKDQJHG��DQG�WKH�DYHUDJH�VFRUH�0/+)4�GHFUHDVHG�IURP����WR������SRLQWV��
,W� LV� LPSRUWDQW� WR�QRWH� WKDW�DOO����SDWLHQWV�DUH�DOLYH�� WKDW� LV�QRW�REYLRXV��
KDYLQJ�UHJDUG�WR�WKH�VHYHULW\�RI�D�GLVHDVH��&RQFOXVLRQ��6R��LW�LV�SRVVLEOH�WR�
FRQFOXGH�WKDW�WKH�FDVH�PRQLWRULQJ�RI�SDWLHQWV��H[SODQDWLRQ�VLPSOH�OLIHVW\OH�
UXOHV�DQG�ZHOO�WLPHG�FRUUHFWLRQ�WKHUDS\�QRW�RQO\�LPSURYHV�WKH�TXDOLW\�RI�
OLIH��EXW�DOVR�PDNH�LW�SRVVLEOH�WR�SURORQJ�OLIH�

ɋɊȺȼɇɂɌȿɅɖɇȺə� ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ� ɉȺɊȺɆȿɌɊɈȼ�
ɊɂȽɂȾɇɈɋɌɂ�ɆȺȽɂɋɌɊȺɅɖɇɕɏ�ȺɊɌȿɊɂɃ�ɉɈ�ȾȺɇɇɕɆ�
ɋɍɌɈɑɇɈȽɈ� ɆɈɇɂɌɈɊɂɊɈȼȺɇɂə� ɍ� ɁȾɈɊɈȼɕɏ� Ʌɂɐ� ɂ�
ȻɈɅɖɇɕɏ�ȺɊɌȿɊɂȺɅɖɇɈɃ�ȽɂɉȿɊɌȿɇɁɂȿɃ
ɇ�Ɍ��ɇɚɝɚɩɟɬɹɧ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ��ȼ�ɗ��Ɉɥɟɣɧɢɤɨɜ�� ɤ�ɦ�ɧ��� ɞɨɰ��
Ʌ�ɂ��Ƚɭɫɚɤɨɜɫɤɚɹ
ɉɟɧɡɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɉɟɧɡɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɜɨɡɪɚɫɬɚɸɳɭɸ� ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɶ� ɢ�
ɜɨɡɦɨɠɧɨɫɬɢ�ɚɞɟɤɜɚɬɧɨɣ�ɤɨɪɪɟɤɰɢɢ�ɚɪɬɟɪɢɚɥɶɧɨɣ�ɝɢɩɟɪɬɟɧɡɢɢ��ȺȽ���
ɩɨ�ɩɪɟɠɧɟɦɭ� ɥɢɞɢɪɭɸɳɭɸ� ɪɨɥɶ� ɫɪɟɞɢ� ɩɪɢɱɢɧ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɢ�
ɫɦɟɪɬɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɡɚɧɢɦɚɟɬ� ɚɫɫɨɰɢɢɪɨɜɚɧɧɚɹ� ɫ� ɧɟɣ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɚɹ� ɩɚɬɨɥɨɝɢɹ�� ȼ� ɩɚɬɨɝɟɧɟɡɟ� ȺȽ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ�
ɫɭɛɤɥɢɧɢɱɟɫɤɢ� ɪɚɡɜɢɜɚɸɳɟɟɫɹ� ɩɨɜɵɲɟɧɢɟ� ɠɟɫɬɤɨɫɬɢ� ɢ� ɫɧɢɠɟɧɢɟ�
ɷɥɚɫɬɢɱɧɨɫɬɢ� ɦɚɝɢɫɬɪɚɥɶɧɵɯ� ɚɪɬɟɪɢɣ�� ɱɬɨ� ɜɨ� ɦɧɨɝɨɦ� ɨɩɪɟɞɟɥɹɟɬ�
ɞɚɥɶɧɟɣɲɟɟ�ɬɟɱɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɩɚɪɚɦɟɬɪɨɜ�ɪɢɝɢɞɧɨɫɬɢ�
ɢɫɩɨɥɶɡɭɸɬ�ɧɟɢɧɜɚɡɢɜɧɵɟ�ɦɟɬɨɞɵ��ɩɨɡɜɨɥɹɸɳɢɟ�ɢɡɭɱɚɬɶ�ɫɬɪɭɤɬɭɪɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɫɜɨɣɫɬɜɚ�ɫɨɫɭɞɢɫɬɨɣ�ɫɬɟɧɤɢ�ɥɢɲɶ�ɩɪɢ�ɨɞɧɨɤɪɚɬɧɨɦ�
ɢɡɦɟɪɟɧɢɢ��ɉɨɷɬɨɦɭ�ɭɫɬɪɨɣɫɬɜɚ��ɩɨɡɜɨɥɹɸɳɢɟ�ɜɵɱɢɫɥɹɬɶ�ɫɭɬɨɱɧɵɟ�

ɡɧɚɱɟɧɢɹ�ɫɨɫɭɞɢɫɬɨɣ�ɠɟɫɬɤɨɫɬɢ��ɩɪɟɞɫɬɚɜɥɹɸɬ�ɨɫɨɛɵɣ�ɢɧɬɟɪɟɫ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɥɢɧɢɱɟɫɤɨɣ� ɰɟɧɧɨɫɬɢ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɰɟɧɬɪɚɥɶɧɨɝɨ� �ɚɨɪɬɚɥɶɧɨɝɨ�� ɞɚɜɥɟɧɢɹ� ɢ� ɪɢɝɢɞɧɨɫɬɢ� ɩɨ� ɞɚɧɧɵɦ�
ɫɭɬɨɱɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȾ�� ɭ�
ɛɨɥɶɧɵɯ�ȺȽ� ,±,,� ɫɬɟɩɟɧɢ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɫ�
ɧɨɪɦɨɬɟɧɡɢɜɧɵɦɢ� ɥɢɰɚɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɜɤɥɸɱɟɧɵ� ��� ɱɟɥɨɜɟɤ�� ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɪɚɤɬɢɱɟɫɤɢ�
ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɫ�ɧɨɪɦɚɥɶɧɵɦ�ɭɪɨɜɧɟɦ�ȺȾ��ɜ�ɜɨɡɪɚɫɬɟ�����������ɝɨɞɚ�
����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ���ȼɨ�ɜɬɨɪɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɨɜ�ɫ�
ȺȽ�,±,,�ɫɬɟɩɟɧɢ�����ɦɭɠɱɢɧɵ�ɢ����ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɫɨɫɬɚɜɢɥ�
���������� ɝɨɞɚ�� ɚɧɚɦɧɟɡ� ɡɚɛɨɥɟɜɚɧɢɹ� ±� �������� ɝɨɞɚ�� ɉɚɰɢɟɧɬɵ�
ɫɪɚɜɧɢɜɚɟɦɵɯ� ɝɪɭɩɩ� ɧɟ� ɢɦɟɥɢ� ɞɨɫɬɨɜɟɪɧɵɯ� ɨɬɥɢɱɢɣ� ɩɨ� ɜɨɡɪɚɫɬɭ��
ɩɨɥɭ�� ɧɟɤɨɬɨɪɵɦ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ� �ɪɨɫɬ�� ɦɚɫɫɚ�
ɬɟɥɚ��� Ⱥɪɬɟɪɢɚɥɶɧɭɸ� ɠɟɫɬɤɨɫɬɶ� ɨɰɟɧɢɜɚɥɢ� ɦɟɬɨɞɨɦ� ɚɦɛɭɥɚɬɨɪɧɨɝɨ�
ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ȺȾ� ɩɪɢɛɨɪɨɦ� ȼɪ/DE� ɫ� ɩɪɨɝɪɚɦɦɨɣ� 9DVRWHQV�
�©ɉɟɬɪ�Ɍɟɥɟɝɢɧª��Ɋɨɫɫɢɹ���Ɋɟɝɢɫɬɪɢɪɨɜɚɥɢ�ɩɨɤɚɡɚɬɟɥɢ�ɰɟɧɬɪɚɥɶɧɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɢ� ɪɢɝɢɞɧɨɫɬɢ�� ɫɢɫɬɨɥɢɱɟɫɤɨɟ� �ɋȺȾDR��� ɞɢɚɫɬɨɥɢɱɟɫɤɨɟ�
�ȾȺȾDR�� ɢ� ɩɭɥɶɫɨɜɨɟ� �ɉȺȾDR�� ɚɨɪɬɚɥɶɧɨɟ� ɞɚɜɥɟɧɢɟ�� ɰɟɧɬɪɚɥɶɧɵɣ�
ɢɧɞɟɤɫ� ɚɭɝɦɟɧɬɚɰɢɢ� $,;DR�� ɫɤɨɪɨɫɬɶ� ɩɭɥɶɫɨɜɨɣ� ɜɨɥɧɵ� ɜ� ɚɨɪɬɟ�
3:9DR�� ɋɪɟɞɢ� ɩɚɪɚɦɟɬɪɨɜ� ɠɟɫɬɤɨɫɬɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ� ɩɥɟɱɟɜɭɸ�
ɚɪɬɟɪɢɸ�� ɚɧɚɥɢɡɢɪɨɜɚɥɢ� ɜɪɟɦɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɩɭɥɶɫɨɜɨɣ� ɜɨɥɧɵ�
ɊɌɌ�� ɩɟɪɢɮɟɪɢɱɟɫɤɢɣ� ɢɧɞɟɤɫ� ɚɭɝɦɟɧɬɚɰɢɢ�$L[�� ɢɧɞɟɤɫ� ɪɢɝɢɞɧɨɫɬɢ�
$6,��ɦɚɤɫɢɦɚɥɶɧɭɸ�ɫɤɨɪɨɫɬɶ�ɧɚɪɚɫɬɚɧɢɹ�ȺȾ��G3GW�ɦɚɯ��Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɋȺȾDR�ɜ�ɝɪɭɩɩɟ���ɫɨɫɬɚɜɢɥɨ�
���� ������ ����� ɦɦ� ɪɬ�ɫɬ��� ɜ� ɝɪɭɩɩɟ� �� ±� ������ �������� ����� ɦɦ� ɪɬ�ɫɬ��
�ɪ�������� ȾȺȾDR�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ����� ������� ������ ɢ� ����� �������
������ ɦɦ� ɪɬ�ɫɬ�� �ɪ�������� ɉȺȾDR� ±� ��� ����� ���� ɦɦ� ɪɬ�ɫɬ�� ɢ� ��� �����
���� ɦɦ� ɪɬ�ɫɬ�� �ɪ�������� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɨɜɵɲɟɧɧɵɦ� ȺȾ� ɡɧɚɱɟɧɢɹ�
ɩɚɪɚɦɟɬɪɨɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɪɢɝɢɞɧɨɫɬɢ� ɬɚɤɠɟ� ɩɪɟɨɛɥɚɞɚɥɢ�� ȼ� ɝɪɭɩɩɟ�
�� ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ� ɡɧɚɱɟɧɢɹ� $L[ɚɨ� ɫɨɫɬɚɜɢɥɢ� ����� ������� ��������
ɜ� ɝɪɭɩɩɟ� �� ±� ����� ������ �������� �ɪ�������� 3:9DR� ɭ� ɧɨɪɦɨɬɟɧɡɢɜɧɵɯ�
ɥɢɰ�±����������������ɦ�ɫ��ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ȺȽ�±����������������ɦ�ɫ��ɪ��������
ɋɪɟɞɢ� ɩɚɪɚɦɟɬɪɨɜ� ɪɢɝɢɞɧɨɫɬɢ� ɩɥɟɱɟɜɨɣ� ɚɪɬɟɪɢɢ� ɜɤɥɸɱɟɧɧɵɟ� ɜ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɥɢɰɚ� ɧɟ� ɨɬɥɢɱɚɥɢɫɶ� ɩɨ� ɭɪɨɜɧɸ� ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ� ɊɌɌ�
������� �������� �������ɢ������� �������� �������ɦɫ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �ɧɞ����
ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɩɨɜɵɲɟɧɧɵɦ� ȺȾ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�
ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɡɧɚɱɟɧɢɹ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɝɨ� ɢɧɞɟɤɫɚ� ɚɭɝɦɟɧɬɚɰɢɢ�
$L[� �ɜ� ɝɪɭɩɩɟ� �� ±� ������ �������� ��������� ɜ� ɝɪɭɩɩɟ� �� ±� ������ ��������
����� ɪ�������� ɢɧɞɟɤɫɚ�$6,� �ɭ� ɧɨɪɦɨɬɟɧɡɢɜɧɵɯ� ɥɢɰ� ±� ������ ��������
������� ɦɦ� ɪɬ�ɫɬ��� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�ȺȽ� ±� ������ �������� ������� ɦɦ� ɪɬ�ɫɬ���
ɪ�������� ɩɨɤɚɡɚɬɟɥɹ� �G3GW�ɦɚɯ� ���ɹ� ɝɪɭɩɩɚ� ±� ������ �������� �������ɦɦ�
ɪɬ�ɫɬ��ɫ����ɹ�ɝɪɭɩɩɚ�±����������������������ɦɦ�ɪɬ�ɫɬ��ɫ��ɪ��������ȼɵɜɨɞɵ��
ɉɨ� ɞɚɧɧɵɦ� ɚɦɛɭɥɚɬɨɪɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ȺȾ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɝɢɩɟɪɬɟɧɡɢɟɣ� ɜɵɹɜɥɟɧɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɰɟɧɬɪɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ��ɚ�ɬɚɤɠɟ�ɭɯɭɞɲɟɧɢɟ�ɛɨɥɶɲɢɧɫɬɜɚ�ɩɚɪɚɦɟɬɪɨɜ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ� ɫɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ� ɚɨɪɬɵ� ɢ�
ɩɥɟɱɟɜɨɣ�ɚɪɬɟɪɢɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɨɪɦɨɬɟɧɡɢɜɧɵɦɢ�ɥɢɰɚɦɢ�

&203$5$7,9(�&+$5$&7(5,67,&6�2)�$57(5,$/�5,*,',7<�
3$5$0(7(56� $&&25',1*� 72� '$,/<� 021,725,1*� ,1�
+($/7+<� 68%-(&76� $1'� 3$7,(176� :,7+� $57(5,$/�
+<3(57(16,21
1�7��1DJDSHW\DQ
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL�� 3URI�� 9�(�� 2OH\QLNRY�� &DQG0HG6FL��
$VVRF��3URI��/�,��*XVDNRYVND\D
3HQ]D�6WDWH�8QLYHUVLW\��3HQ]D��5XVVLD

,QWURGXFWLRQ��'HVSLWH� RI� WKH� LQFUHDVLQJ� DZDUHQHVV� DQG� RSSRUWXQLWLHV� IRU�
DGHTXDWH� FRUUHFWLRQ� RI� DUWHULDO� K\SHUWHQVLRQ� �$+��� WKH� FDUGLRYDVFXODU�
GLVHDVHV�DVVRFLDWHG�ZLWK�$+�KDV�VWLOO�D�OHDGLQJ�UROH�DPRQJ�WKH�FDXVHV�RI�
PRUELGLW\�DQG�PRUWDOLW\��7KH�GHYHORSLQJ�RI�VXEFOLQLFDO�LQFUHDVH�RI�DUWHULDO�
VWLIIQHVV�DQG�UHGXFHG�HODVWLFLW\�RI�WKH�PDMRU�DUWHULHV�SOD\V�DQ�LPSRUWDQW�UROH�
LQ�WKH�SDWKRJHQHVLV�RI�K\SHUWHQVLRQ��ZKLFK�ODUJHO\�GHWHUPLQHV�WKH�IXUWKHU�
FRXUVH�RI� WKH�GLVHDVH��7KH�QRQ�LQYDVLYH�PHWKRGV� VWXG\LQJ� WKH� VWUXFWXUDO�
DQG�IXQFWLRQDO�SURSHUWLHV�RI�WKH�YDVFXODU�ZDOO�RQO\�D�VLQJOH�PHDVXUHPHQW�
DUH� XVLQJ� IRU� WKH� HVWLPDWLRQ� WKH� SDUDPHWHUV� RI� ULJLGLW\�� 7KHUHIRUH�� WKH�
GHYLFHV�WKDW�DOORZ�FDOFXODWLQJ�WKH�GDLO\�YDOXHV�RI�YDVFXODU�VWLIIQHVV�DUH�RI�
SDUWLFXODU�LQWHUHVW��$LP��7R�GHWHUPLQH�WKH�FOLQLFDO�YDOXH�RI�FHQWUDO��DRUWLF��
SUHVVXUH�DQG�ULJLGLW\�DFFRUGLQJ�WR�GDLO\�PRQLWRULQJ�RI�EORRG�SUHVVXUH��%3��
LQ� SDWLHQWV� ZLWK� DUWHULDO� K\SHUWHQVLRQ� �$+�� �±�� GHJUHHV� RQ� WKH� UHVXOWV�
RI� WKH� FRPSDUDWLYH� DQDO\VLV� ZLWK� QRUPRWHQVLYH� VXEMHFWV�� 0DWHULDOV� DQG�
PHWKRGV��7KH�VWXG\� LQFOXGHG����SHRSOH��7KH�¿UVW�JURXS�FRQVLVWHG�RI����
KHDOWK\� LQGLYLGXDOV� ZLWK� QRUPDO� EORRG� SUHVVXUH� DW� DJH� ���������� \HDUV�
����PDOHV�DQG����IHPDOHV���7KH�VHFRQG�JURXS�LQFOXGHG����SDWLHQWV�ZLWK�
K\SHUWHQVLRQ��±��GHJUHHV�����PHQ�DQG����ZRPHQ��PHDQ�DJH�����������
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\HDUV�� KLVWRU\� RI� WKH� GLVHDVH� �������� \HDUV�� 3DWLHQWV� RI� WKH� FRPSDULVRQ�
JURXSV� KDG� QR� VLJQL¿FDQW� GLIIHUHQFHV� LQ� DJH�� VH[�� VRPH� DQWKURSRPHWULF�
SDUDPHWHUV� �KHLJKW�� ZHLJKW��� $UWHULDO� VWLIIQHVV� DVVHVVHG� E\� DPEXODWRU\�
EORRG�SUHVVXUH�PRQLWRULQJ�GHYLFH�%S/DE� DQG�SURJUDP�9DVRWHQV� �³3HWHU�
7(/(*,1´��5XVVLD���7KH�SDUDPHWHUV�RI�WKH�FHQWUDO�SUHVVXUH�DQG�ULJLGLW\��
V\VWROLF� �6%3DR��� GLDVWROLF� �'%3DR�� DQG� SXOVH� �33DR�� DRUWLF� SUHVVXUH��
FHQWUDO� DXJPHQWDWLRQ� LQGH[� $L[DR�� SXOVH� ZDYH� YHORFLW\� LQ� WKH� DRUWD�
3:9DR��$PRQJ�WKH�VWLIIQHVV�SDUDPHWHUV�FKDUDFWHUL]LQJ�WKH�EUDFKLDO�DUWHU\�
WKH� SXOVH� ZDYH� WUDQVLW� WLPH� �377��� SHULSKHUDO� DXJPHQWDWLRQ� LQGH[�$L[��
ULJLGLW\�LQGH[�$6,��WKH�PD[LPXP�UDWH�RI�ULVH�RI�EORRG�SUHVVXUH��G3GW��PD[�
ZHUH�DQDO\]HG��5HVXOWV��7KH�UHVXOWV�RI�FRPSDUDWLYH�DQDO\VLV�6%3DR�*URXS�
��ZHUH�� ���� ������ �����PP�+J�� LQ�*URXS� �� ±� ������ �������� �����PP�
+J��S��������'%3DR�UHVSHFWLYHO\��������������������DQG�������������������
PP�+J� �S��������33DR�±���� ����� ����PP�+J�DQG���� ����� ����PP�+J�
�S�������� ,Q� SDWLHQWV�ZLWK� HOHYDWHG� EORRG� SUHVVXUH� WKH� YDOXHV� RI� FHQWUDO�
ULJLGLW\�DUH�DOVR�GRPLQDWHG��,Q�JURXS����WKH�PHDQ�GDLO\�YDOXHV�RI�$L[DR�ZDV�
��������������������LQ�*URXS���±��������������������S���������3:9DR�LQ�
QRUPRWHQVLYH�VXEMHFWV�±����������������P�V��LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�±�
���������������P�V��S��������$PRQJ�WKH�EUDFKLDO�DUWHU\�VWLIIQHVV�SDUDPHWHUV�
ZHUH�QR�GLIIHUV�RQ�DYHUDJH�GDLO\�OHYHO�RI�377�����������������������DQG�
���������������������PV��UHVSHFWLYHO\��QV����$W�WKH�VDPH�WLPH��SDWLHQWV�ZLWK�
HOHYDWHG�EORRG�SUHVVXUH�YDOXHV�KDG�KLJKHU�SHULSKHUDO�DXJPHQWDWLRQ�LQGH[�
$L[� �JURXS� �� ±� ����� �������� ��������� LQ� JURXS� �� ±� ����� �������� ����� S�
��������WKH�LQGH[�$6,��QRUPRWHQVLYH�VXEMHFWV�±����������������������PP�
+J��LQ�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�±����������������������PP�+J��S���������
WKH� LQGH[� �G3GW�PD[� �*URXS���±������� �������� �������PP�+J�V��*URXS�
�� ±� ������ �������� �������PP�+J�V� �S�������� &RQFOXVLRQ��$FFRUGLQJ� WR�
DPEXODWRU\�EORRG�SUHVVXUH�LQ�K\SHUWHQVLYH�SDWLHQWV�WKH�SUHGRPLQDQFH�RI�
D�GDLO\�DYHUDJH�FHQWUDO�SUHVVXUH��DV�ZHOO�DV�WKH�GHWHULRUDWLRQ�RI�PRVW�RI�WKH�
SDUDPHWHUV��FKDUDFWHUL]LQJ�WKH�VWUXFWXUDO�DQG�IXQFWLRQDO�SURSHUWLHV�RI� WKH�
DRUWD�DQG�WKH�EUDFKLDO�DUWHU\�FRPSDUHG�ZLWK�QRUPRWHQVLYH�VXEMHFWV�ZHUH�
UHYHDOHG�

ȼȿȽȿɌȺɌɂȼɇȺə� ɊȿȽɍɅəɐɂə� ɋɂɋɌȿɆɕ�
ɄɊɈȼɈɈȻɊȺɓȿɇɂə� ɍ� ȻɈɅɖɇɕɏ� ɊȿȼɆȺɌɈɂȾɇɕɆ�
ȺɊɌɊɂɌɈɆ
Ⱥ�ȼ��Ⱥɧɞɪɢɟɧɤɨ��Ⱦ�ɋ��Ȼɭɛɥɢɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ƚ��Ʌɵɱɟɜ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɟɝɟɬɚɬɢɜɧɚɹ� ɪɟɝɭɥɹɰɢɹ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ±� ɜɚɠɧɵɣ�
ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɣ� ɩɚɪɚɦɟɬɪ� ɩɨ� ɨɫɥɨɠɧɟɧɢɹɦ� ɢ� ɪɚɡɜɢɬɢɸ� ɛɨɥɟɡɧɟɣ�
ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɪɟɝɭɥɹɰɢɢ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
ɭ� ɛɨɥɶɧɵɯ� ɪɟɜɦɚɬɨɢɞɧɵɦ� ɚɪɬɪɢɬɨɦ� �ɊȺ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɫɥɟɞɨɜɚɧɵ� ɥɢɰɚ� ɫ� ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɦ� ɞɢɚɝɧɨɡɨɦ� ɊȺ� �Q ����
ɢ� ɝɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ� �Q ����� ȼɟɝɟɬɚɬɢɜɧɚɹ� ɪɟɝɭɥɹɰɢɹ� ɫɢɫɬɟɦɵ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�ɨɰɟɧɢɜɚɥɚɫɶ�ɩɪɢ�ɩɨɦɨɳɢ�ɥɚɡɟɪɧɨɣ�ɞɨɩɩɥɟɪɨɜɫɤɨɣ�
ɮɥɭɨɦɟɬɪɢɢ� ɧɚ� ɚɩɩɚɪɚɬɟ� ©ɅȺɄɄ��ª� �ɇɉɉ� ©Ʌɚɡɦɚª�� Ɋɨɫɫɢɹ�� ɫ�
ɫɨɛɥɸɞɟɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɥɹ� ɦɟɬɨɞɢɤɢ�
ɥɚɡɟɪɧɨɣ� ɞɨɩɩɥɟɪɨɜɫɤɨɣ� ɮɥɨɭɦɟɬɪɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ� ɩɪɟɞɫɬɚɜɥɹɥɢ� ɜ�
ɜɢɞɟ� ɫɪɟɞɧɟɝɨ� ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ� �Ɇ��� ɟɝɨ� ɫɬɚɧɞɚɪɬɧɨɝɨ�
ɨɬɤɥɨɧɟɧɢɹ� �6'��� Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɨ� ɩɪɟɨɛɥɚɞɚɧɢɸ�
ɜɟɝɟɬɚɬɢɜɧɨɣ� ɪɟɝɭɥɹɰɢɢ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ�
ɛɨɥɶɲɟɣ� ɜɫɬɪɟɱɚɟɦɨɫɬɶɸ� ɷɣɬɨɧɢɢ� ����� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�� ɢ� ɥɟɝɤɨɣ�
ɜɚɝɨɬɨɧɢɢ� ����� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�� ɜ� ɝɪɭɩɩɟ� ɤɨɧɬɪɨɥɹ�� ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ� ɫɨɫɬɚɜɢɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɭɸ� ɪɚɡɧɢɰɭ� �ɪ ��������
ɫ� ɝɪɭɩɩɨɣ� ɛɨɥɶɧɵɯ� ɊȺ�� ɜ� ɤɨɬɨɪɨɣ� ɩɪɟɨɛɥɚɞɚɥɚ� ɥɟɝɤɨɜɵɪɚɠɟɧɧɚɹ�
ɫɢɦɩɚɬɢɤɨɬɨɧɢɹ������ɛɨɥɶɧɵɯ���ɗɣɬɨɧɢɹ�ɬɚɤɠɟ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ�ɭ�
ɛɨɥɶɲɟɣ�ɱɚɫɬɢ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɜ�ɝɪɭɩɩɟ�ɊȺ��������ɩɪɢ�ɷɬɨɦ�ɱɚɫɬɨɬɚ�
ɟɟ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɧɟ�ɫɨɫɬɚɜɢɥɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɣ�ɪɚɡɧɢɰɵ�ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�ɤɨɧɬɪɨɥɹ��ɪ ��������ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɧɚɦɢ�
ɡɧɚɱɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɪɟɝɭɥɹɰɢɢ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɩɪɟɨɛɥɚɞɚɧɢɢ�ɫɢɦɩɚɬɢɤɨɬɨɧɢɢ�ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�
ɜɵɪɚɠɟɧɧɨɫɬɢ�ɜ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɊȺ�

9(*(7$7,9(� 5(*8/$7,21� 2)� %/22'� &,5&8/$7,21�
6<67(0�$7�3$7,(176�:,7+�5+(80$72,'�$57+5,7,6
$�9��$QGULHQNR��'�6��%XEOLNRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�*��/\FKHY
$OWDL�0HGLFDO�6WDWH�8QLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ�� 9HJHWDWLYH� UHJXODWLRQ� RI� EORRG� FLUFXODWLRQ� ±� LPSRUWDQW�
SUHGLFWLYH� SDUDPHWHU� RQ� FRPSOLFDWLRQV� DQG� GHYHORSPHQW� RI� GLVHDVHV� RI�

V\VWHP�EORRG�FLUFXODWLRQ��$LP��7R�VWXG\�IHDWXUHV�RI�YHJHWDWLYH�UHJXODWLRQ�
RI� V\VWHP� EORRG� FLUFXODWLRQ� DW� SDWLHQWV� ZLWK� WKH� UKHXPDWRLG� DUWKULWLV�
�5$���0DWHULDOV� DQG�PHWKRGV�� 3HUVRQV� ZLWK� WKH� GRFXPHQWDU\� GLDJQRVLV�
RI� 5$� �Q ���� DQG� JURXS� RI� FRQWURO� �Q ���� DUH� VXUYH\HG�� 9HJHWDWLYH�
UHJXODWLRQ� RI� V\VWHP� RI� EORRG� FLUFXODWLRQ�ZDV� HVWLPDWHG� E\�PHDQV� RI� D�
ODVHU�'RSSOHU�ÀRZPHWU\�RQ�WKH�GHYLFH�©/$..��ª��133�/D]PD��5XVVLD��
ZLWK�REVHUYDQFH�RI�VWDQGDUG�SDUDPHWHUV�RI�UHVHDUFK�IRU�D� WHFKQLTXH�RI�D�
ODVHU�'RSSOHU�ÀRZPHWU\��5HVXOWV�UHSUHVHQWHG�LQ�WKH�IRUP�RI�DQ�DULWKPHWLF�
DYHUDJH�RI�YDOXH��0���LWV�VWDQGDUG�GHYLDWLRQ��6'���5HVXOWV��'LVWULEXWLRQ�RQ�
SUHYDOHQFH�RI�YHJHWDWLYH�UHJXODWLRQ�RI�EORRG�FLUFXODWLRQ�ZDV�FKDUDFWHUL]HG�
E\�ELJJHU�RFFXUUHQFH�RI�DQ�HXWRQLD������VXUYH\HG��DQG�DQ�HDV\�YDJRWRQLD�
�����VXUYH\HG��LQ�JURXS�RI�FRQWURO��7KH�REWDLQHG�GDWD�PDGH�VWDWLVWLFDOO\�
VLJQL¿FDQW� GLIIHUHQFH� �ɪ �������� ZLWK� JURXS� RI� VLFN� 5$� LQ� ZKLFK� WKH�
HDVLO\� H[SUHVVHG� VLPSDWLNRWRQLD� ����� RI� SDWLHQWV�� SUHYDLOHG�� (XWRQLD�
DOVR�ZDV� UHJLVWHUHG� DW� WKH�PRVW� SDUW� VXUYH\HG� LQ�5$�JURXS� ������� WKXV�
WKH� IUHTXHQF\� RI� LWV� RFFXUUHQFH� GLGQ¶W� PDNH� VWDWLVWLFDOO\� VLJQL¿FDQW�
GLIIHUHQFH� LQ� FRPSDULVRQ�ZLWK� JURXS� RI� FRQWURO� �ɪ �������� &RQFOXVLRQ��
7KH� YDOXHV� RI� FRHI¿FLHQW� RI� YHJHWDWLYH� UHJXODWLRQ� RI� EORRG� FLUFXODWLRQ�
UHFHLYHG�E\�XV�WHVWLI\�WR�SUHYDOHQFH�RI�D�VLPSDWLNRWRQLD�RI�YDULRXV�GHJUHH�
RI�H[SUHVVLYHQHVV�LQ�JURXS�RI�VLFN�5$�

ɄɈɊɊȿɅəɐɂə� ȼəɁɄɈɋɌɂ� ɄɊɈȼɂ� ɂ� ɉɈɄȺɁȺɌȿɅə�
ɆɂɄɊɈɐɂɊɄɍɅəɐɂɂ� ɍ� ȻɈɅɖɇɕɏ� ɊȿȼɆȺɌɈɂȾɇɕɆ�
ȺɊɌɊɂɌɈɆ
Ⱦ�ɋ��Ȼɭɛɥɢɤɨɜ��Ⱥ�ȼ��Ⱥɧɞɪɢɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ƚ��Ʌɵɱɟɜ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɦɟɪɬɧɨɫɬɶ� ɨɬ� ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ� ɫɨɛɵɬɢɣ� ɭ� ɛɨɥɶɧɵɯ�
ɪɟɜɦɚɬɨɢɞɧɵɦ�ɚɪɬɪɢɬɨɦ��ɊȺ��ɨɫɬɚɟɬɫɹ�ɧɟɭɤɥɨɧɧɨ�ɜɵɫɨɤɨɣ��ɧɟɫɦɨɬɪɹ�
ɧɚ�ɩɪɢɦɟɧɟɧɢɟ�ɫɨɜɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
ɜ�ɝɟɦɨɫɬɚɡɢɨɥɨɝɢɢ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɜɢɞɢɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�ɩɨɢɫɤ�ɧɨɜɵɯ�
ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ�ɫɨɛɵɬɢɣ�ɩɪɢ�ɊȺ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
±�ɢɡɭɱɢɬɶ�ɜɡɚɢɦɨɫɜɹɡɶ�ɩɨɤɚɡɚɬɟɥɹ�ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ��ɉɆ��ɢ�ɜɹɡɤɨɫɬɢ�
ɤɪɨɜɢ� �ȼɄ�� ɭ� ɛɨɥɶɧɵɯ� ɊȺ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ�
ɥɢɰɚ� ɫ� ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɦ� ɞɢɚɝɧɨɡɨɦ� ɊȺ� �Q ����� ɉɆ� ɨɰɟɧɢɜɚɥɫɹ�
ɩɪɢ� ɩɨɦɨɳɢ� ɥɚɡɟɪɧɨɣ� ɞɨɩɩɥɟɪɨɜɫɤɨɣ� ɮɥɭɨɦɟɬɪɢɢ� ɧɚ� ɚɩɩɚɪɚɬɟ�
©ɅȺɄɄ��ª� �ɇɉɉ� ©Ʌɚɡɦɚª�� Ɋɨɫɫɢɹ�� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ�
ɩɚɪɚɦɟɬɪɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɥɹ� ɦɟɬɨɞɢɤɢ� ɥɚɡɟɪɧɨɣ� ɞɨɩɩɥɟɪɨɜɫɤɨɣ�
ɮɥɨɭɦɟɬɪɢɢ�� Ʉɪɨɜɶ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ȼɄ� ɡɚɛɢɪɚɥɢ� ɢɡ� ɤɭɛɢɬɚɥɶɧɨɣ�
ɜɟɧɵ�ɫ������ɪɚɫɬɜɨɪɨɦ�ɰɢɬɪɚɬɚ�ɧɚɬɪɢɹ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�
ɤɚɩɢɥɥɹɪɧɨɦ�ɜɢɫɤɨɡɢɦɟɬɪɟ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɟɞɫɬɚɜɥɹɥɢ�ɜ�ɜɢɞɟ�ɫɪɟɞɧɟɝɨ�
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ� �Ɇ��� ɟɝɨ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ� �6'���
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɆ� ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɊȺ� ɫɨɫɬɚɜɢɥ� ����������� ɩɮ�ɟɞ���
ȼɄ� ±� ���������� ɦɉɚîɫ��Ɇɟɠɞɭ� ɩɨɥɭɱɟɧɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɩɨɥɭɱɟɧɚ�
ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɫɜɹɡɶ�ɫɪɟɞɧɟɣ�ɫɢɥɵ��U �������ȼɵɜɨɞɵ��
ɉɨɥɭɱɟɧɧɵɟ�ɡɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɤɨɪɪɟɥɹɰɢɢ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�
ɜɡɚɢɦɨɫɜɹɡɢ�ȼɄ�ɢ�ɉɆ�ɭ�ɛɨɥɶɧɵɯ�ɊȺ�

&255(/$7,21� 2)� 9,6&26,7<� 2)� %/22'� $1'�
0,&52&,5&8/$7,21� ,1',&$725� $7� 3$7,(176� :,7+�
5+(80$72,'�$57+5,7,6
'�6��%XEOLNRY��$�9��$QGULHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�*��/\FKHY
$OWDL�0HGLFDO�6WDWH�8QLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ�� 0RUWDOLW\� IURP� WKH� WURPERVLV� HYHQWV� DW� SDWLHQWV� ZLWK� WKH�
UKHXPDWRLG� DUWKULWLV� �5$�� UHPDLQV� VWHDGLO\� KLJK� GHVSLWH� DSSOLFDWLRQ� RI�
PRGHUQ�PHWKRGV�RI�HDUO\�GLDJQRVWLFV�DQG�WUHDWPHQW�LQ�D�JHPRVWDVLRORJ\��
,Q�WKLV�FRQQHFWLRQ�VHDUFK�RI�QHZ�ULVN�IDFWRUV�WKH�WURPERVLV�HYHQWV�VHHPV�
DFWXDO�DW�5$��$LP��7R�VWXG\�FRUUHODWLRQ�RI�WKH�LQGH[�PLFURFLUFXODWLRQ��,0��
DQG�WKH�YLVFRVLW\�RI�EORRG��9%��DW�SDWLHQWV�ZLWK�WKH�UKHXPDWRLG�DUWKULWLV�
�5$���0DWHULDOV�DQG�PHWKRGV��3HUVRQV�ZLWK�WKH�GRFXPHQWDU\�GLDJQRVLV�RI�
5$��Q ����DUH�VXUYH\HG��,0�ZDV�HVWLPDWHG�E\�PHDQV�RI�D�ODVHU�'RSSOHU�
ÀRZPHWU\� RQ� WKH� GHYLFH� ©/$..��ª� �/D]PD�� 5XVVLD�� ZLWK� REVHUYDQFH�
RI� VWDQGDUG� SDUDPHWHUV� RI� UHVHDUFK� IRU� D� WHFKQLTXH� RI� D� ODVHU� 'RSSOHU�
ÀRZPHWU\��%ORRG� IRU�GH¿QLWLRQ�RI�9.� WRRN�DZD\� IURP�D�YHQD�PHGLDQD�
FXELWL� IURP� ����� VROXWLRQ� RI� FLWUDWH� VRGLXP�� 5HVHDUFKHV� FRQGXFWHG� RQ�
WKH�FDSLOODU\�YLVFRPHWHU��5HVXOWV�UHSUHVHQWHG�LQ�WKH�IRUP�RI�DQ�DULWKPHWLF�
DYHUDJH�RI�YDOXH� �0��� LWV� VWDQGDUG�GHYLDWLRQ� �6'���5HVXOWV�� ,0�LQ�JURXS�
RI�VLFN�5$�PDGH������������SI�ɟG��9.�±�����������P3DîV��%HWZHHQ�WKH�
UHFHLYHG�YDOXHV�SRVLWLYH�FRUUHODWLRQ�FRPPXQLFDWLRQ�RI� WKH�DYHUDJH�IRUFH�
�U ������ LV� UHFHLYHG�&RQFOXVLRQ�� 7KH� UHFHLYHG� YDOXHV� RI� FRHI¿FLHQW� RI�
FRUUHODWLRQ�WHVWLI\�WR�LQWHUUHODWLRQ�RI�9.�DQG�,0�DW�VLFN�5$�
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Ɉ� ȼɁȺɂɆɈɋȼəɁəɏ� ɌɊɂȽɅɂɐȿɊɂȾɈȼ� ɂ� ɆȺɊɄȿɊɈȼ�
ȼɈɋɉȺɅɂɌȿɅɖɇɈȽɈ� ɈɌȼȿɌȺ� ɍ� ȻɈɅɖɇɕɏ�
ɊȿȼɆȺɌɈɂȾɇɕɆ�ȺɊɌɊɂɌɈɆ
Ⱦ�ɋ��Ȼɭɛɥɢɤɨɜ��Ⱥ�ȼ��Ⱥɧɞɪɢɟɧɤɨ��Ʉ�ȼ��Ƚɨɪɹɱɟɜɚ��Ⱥ�Ɉ��ɇɟɦɰɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ƚ��Ʌɵɱɟɜ��ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ɇ��
ȼɨɪɨɛɶɟɜɚ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɭɛɤɥɢɧɢɱɟɫɤɢɣ� ɚɬɟɪɨɫɤɥɟɪɨɡ� ɪɭɤɚ� ɨɛ� ɪɭɤɭ� ɢɞɟɬ�
ɫ� ɪɟɜɦɚɬɨɢɞɧɵɦ� ɚɪɬɪɢɬɨɦ�� ɜɵɡɵɜɚɹ� ɮɚɬɚɥɶɧɵɟ� ɫɨɛɵɬɢɹ� ɢ�
ɨɫɥɨɠɧɟɧɢɹ� ɭ� ɞɚɧɧɨɣ� ɤɚɬɟɝɨɪɢɢ� ɛɨɥɶɧɵɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɢɡɭɱɢɬɶ� ɜɡɚɢɦɨɫɜɹɡɢ� ɭɪɨɜɧɹ� ɬɪɢɝɥɢɰɟɪɢɞɨɜ� �ɌȽ�� ɜ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� ɫ� ɭɪɨɜɧɟɦ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɬɟɢɧɚ� ±� ɋ�ɪɟɚɤɬɢɜɧɨɝɨ�
ɛɟɥɤɚ� �ɋɊȻ�� ɭ� ɛɨɥɶɧɵɯ� ɪɟɜɦɚɬɨɢɞɧɵɦ� ɚɪɬɪɢɬɨɦ� �ɊȺ��� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ɥɢɰɚ� ɫ� ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɦ� ɞɢɚɝɧɨɡɨɦ�
ɊȺ� �Q ���� ɢ� ɝɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ� �Q ����� ɍɪɨɜɟɧɶ� ɋɊȻ� ɨɩɪɟɞɟɥɹɥɫɹ� ɜ�
ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ�ɦɟɬɨɞɨɦ�ɧɚ�ɚɧɚɥɢɡɚɬɪɟ�©ɍɧɢɩɥɚɧª��
ɤɨɧɰɟɧɬɪɚɰɢɹ� ɌȽ� ±� ɮɟɪɦɟɧɬɚɬɢɜɧɵɦ� ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�
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ɨɛɧɚɪɭɠɟɧ�ɭ�������ɛɨɥɶɧɵɯ��ɚ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�±�ɭ�������ɛɨɥɶɧɵɯ�ɊȺ��
Ȼɵɥɚ�ɭɫɬɚɧɨɜɥɟɧɚ�ɡɧɚɱɢɦɚɹ��ɪ�������ɨɬɪɢɰɚɬɟɥɶɧɚɹ�ɤɨɪɪɟɥɥɹɰɢɨɧɧɚɹ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɆɉɄ� /��/�� ɢ� ɭɪɨɜɧɟɦ� ɉɌȽ� �U ������� ɚ� ɬɚɤɠɟ�
ɫɨɞɟɪɠɚɧɢɟɦ� ɢɨɧɢɡɢɪɨɜɚɧɧɨɝɨ� ɋɚ� �U ������� ɜ� ɤɪɨɜɢ�� ɍɪɨɜɟɧɶ�
ɉɌȽ� ɨɬɪɢɰɚɬɟɥɶɧɨ� ɤɨɪɪɟɥɢɪɨɜɚɥ� ɫ� ɫɟɪɨɩɨɡɢɬɢɜɧɨɫɬɶɸ� ɩɨ� ɊɎ��
ɤɨɥɢɱɟɫɬɜɨɦ�ɛɨɥɟɡɧɟɧɧɵɯ�ɫɭɫɬɚɜɨɜ��ɢɧɞɟɤɫɨɦ�ɦɚɫɫɵ�ɬɟɥɚ�ɢ�ɜɨɡɪɚɫɬɨɦ�
ɩɚɰɢɟɧɬɨɜ�� Ɇɚɪɤɟɪ� ɤɨɫɬɟɨɛɪɚɡɨɜɚɧɢɹ� ɨɫɬɟɨɤɚɥɶɰɢɧ� ɨɬɪɢɰɚɬɟɥɶɧɨ�
ɤɨɪɪɟɥɢɪɨɜɚɥ� �ɪ������� ɫ� ɬɚɤɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɤɚɤ�
ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɬɚɞɢɹ� �U �������� ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɤɥɚɫɫ� �U �
������ ɢ� ɊɎ� �U �������� ɚ� ɫɨɞɟɪɠɚɧɢɟ� ����� �Ɉɇ��� ɜɢɬɚɦɢɧɚ� '� ɛɵɥɨ�
ɚɫɫɨɰɢɢɪɨɜɚɧɨ� ɫ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ� ɭɬɪɟɧɧɟɣ� ɫɤɨɜɚɧɧɨɫɬɢ� ɢ�
ɧɚɥɢɱɢɟɦ� ɜɧɟɫɭɫɬɚɜɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ȼɵɜɨɞɵ�� ɋɨɫɬɨɹɧɢɟ� ɤɚɥɶɰɢɣ�
ɮɨɫɮɨɪɧɨɝɨ� ɨɛɦɟɧɚ� ɭ� ɛɨɥɶɧɵɯ� ɊȺ� ɫ� ɨɫɬɟɨɩɟɧɢɱɟɫɤɢɦ� ɫɢɧɞɪɨɦɨɦ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɧɟɞɨɫɬɚɬɨɱɧɵɦ�ɭɪɨɜɧɟɦ�ɜɢɬɚɦɢɧɚ�'�ɭ�����ɛɨɥɶɧɵɯ�
ɩɪɢ�ɧɨɪɦɚɥɶɧɨɦ�ɫɨɞɟɪɠɚɧɢɢ�ɤɚɥɶɰɢɹ�ɢ�ɮɨɫɮɨɪɚ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ��
ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɫɨɯɪɚɧɧɨɫɬɢ� ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ�
ɩɨɞɞɟɪɠɚɧɢɹ� ɤɚɥɶɰɢɣ�ɮɨɫɮɨɪɧɨɝɨ� ɝɨɦɟɨɫɬɚɡɚ�� ȼɵɹɜɥɟɧɧɵɟ�
ɤɨɪɪɟɥɹɰɢɢ� ɦɟɠɞɭ� ɨɬɞɟɥɶɧɵɦɢ� ɤɥɢɧɢɤɨ�ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ� ɊȺ� �ɤɨɥɢɱɟɫɬɜɨ� ɛɨɥɟɡɧɟɧɧɵɯ� ɫɭɫɬɚɜɨɜ�� ɭɬɪɟɧɧɹɹ�
ɫɤɨɜɚɧɧɨɫɬɶ�� ɜɧɟɫɭɫɬɚɜɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ�� ɫɟɪɨɩɨɡɢɬɢɜɧɨɫɬɶ� ɩɨ� ɊɎ��
ɢ� ɭɪɨɜɧɟɦ� ɉɌȽ�� ɨɫɬɟɨɤɚɥɶɰɢɧɚ�� ɜɢɬɚɦɢɧɚ� '� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɜɨɡɦɨɠɧɨɦ� ɜɥɢɹɧɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɧɚ� ɫɨɫɬɨɹɧɢɟ�
ɤɨɫɬɧɨɝɨ�ɦɟɬɚɛɨɥɢɡɦɚ�

7+(�67$7(�2)�7+(�&$/&,80�3+263+2586�0(7$%2/,60�
$1'�7+(�%21(�0(7$%2/,60�,1�5+(80$72,'�$57+5,7,6�
3$7,(176�:,7+�267(23(1,&�6<1'520(
0�6��6HSNKDQ\DQ��$�$��.RQGUDVKRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�$��6KRVWDN
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� RVWHRSRURVLV� �23�� DQG� RVWHRSHQLD� GHYHORSPHQW� DUH�
IUHTXHQW� ERQHPXVFXODU� YLRODWLRQ� RI� WKH� UKHXPDWRLG� DUWKULWLV� �5$��� 7KH�
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UHPRGHOLQJ� SURFHVVHV� RI� WKH� ERQH� DQG� LWV� PLQHUDOL]DWLRQ� DUH� FORVHO\�
FRQQHFWHG�ZLWK�WKH�FDOFLXP�SKRVSKRUXV�H[FKDQJH��VR�D�VWXG\�RI�WKH�ERQH�
PLQHUDO�PHWDEROLVP�LV�UHOHYDQW�QRZGD\V��$LP��&RPSUHKHQVLYH�DVVHVVPHQW�
RI� WKH� FDOFLXP�SKRVSKRUXV� PHWDEROLVP� VWDWXV�� ERQH� PHWDEROLVP� DQG�
FDOFLXP�UHJXODWLQJ�KRUPRQHV� LQ�5$�SDWLHQWV�ZLWK�RVWHRSHQLF� V\QGURPH��
0DWHULDOV�DQG�PHWKRGV��:H�H[DPLQHG����SDWLHQWV�ZLWK�GH¿QLWH�GLDJQRVLV�
RI� 5$� �$.3�� ������� ���PHQ� �DYHUDJH� DJH� ��� \HDUV�� DQG� ���ZRPHQ� LQ�
WKH� SRVWPHQRSDXVDO� SHULRG� �DYHUDJH� DJH� ��� \HDUV���7KH� GXUDWLRQ� RI� WKH�
5$� LQ� SDWLHQWV� DPRXQWHG� WR� ���� >����� ��@� \HDUV�� ��� �������� SDWLHQWV�
ZHUH�VHURSRVLWLYH�IRU�UKHXPDWRLG�IDFWRU��5)���������RI� WKH�SDWLHQWV�KDG�
H[WUD�DUWLFXODU�PDQLIHVWDWLRQV�� ������ KDG� D� KLVWRU\� RI� ERQH� IUDFWXUHV� LQ�
DQDPQHVLV� DQG� ��� �������� UHFHLYHG� D� JOXFRFRUWLFRVWHURLGV� �*&��� 7KH�
VWDWH�RI�FDOFLXP�SKRVSKRUXV�PHWDEROLVP�ZDV�HYDOXDWHG�E\�WKH�SDUDPHWHUV�
RI� WKH� OHYHO� RI� WRWDO� FDOFLXP� �&$��� SKRVSKRUXV� �3��� LRQL]HG� FDOFLXP�
LQ� WKH� EORRG� WHVWV� DQG� WKHLU� GDLO\� H[FUHWLRQ� LQ� WKH� XULQH��7KH� FRQWHQW� RI�
RVWHRFDOFLQ� �2ɋ��� DONDOLQH� SKRVSKDWDVH�� DQG� &�WHUPLQDO� WHORSHSWLGH�
�E�FURVV� ODSV�� LQ� WKH� EORRG� WHVWV�ZHUH� XVHG� OLNH� WKH� VSHFL¿F�PDUNHUV� RI�
WKH� ERQH� PHWDEROLVP��$OVR� ZH� UHVHDUFKHG� SDUDWK\URLG� KRUPRQH� �37+��
DQG� WKH� DFWLYH� PHWDEROLWHV� RI� YLWDPLQ� '� �� FDOFLWKULRO� ������GLK\GUR[\�
YLWDPLQ� (�� DQG� FDOFLGRO� ����K\GUR[\�YLWDPLQ� '��� $OO� SDWLHQWV� KDG� WKH�
GXDO� HQHUJ\� [�UD\� DEVRUSWLRPHWU\� �';$�� ZLWK� WKH� ERG\� FRPSRVLWLRQ�
DVVHVVPHQW� DQG� ERQH� PLQHUDO� GHQVLW\� �%0'�� RI� WKH� OXPEDU� VSLQH� DQG�
SUR[LPDO� IHPXU� SHUIRPHG� RQ� WKH� GHQVLWRPHWU� ³675$726� G5´� �'06��
)UDQFH��� 6WDWLVWLFDO� GDWD� SURFHVVLQJ� ZDV� FDUULHG� RXW� ZLWK� 6WDWLVWLFD� �����
5HVXOWV�ZHUH� FRQVLGHUHG� VWDWLVWLFDOO\� VLJQL¿FDQW� DW� S�������5HVXOWV��7KH�
WRWDO�FRQFHQWUDWLRQ�RI�FDOFLXP�LQ�WKH�EORRG�WHVWV�DPRXQWHG�WR�DQ�DYHUDJH�RI�
�����PPRO�O��LRQL]HG�&D�ZDV������PPRO�O�DQG�LQRUJDQLF�3�±������PPRO�O��
ZKLFK�FRUUHVSRQGV�WR�QRUPDO�YDOXHV��2QO\�����������RI�WKH�SDWLHQWV�KDG�
PRGHUDWH�K\SRFDOFHPLD�DQG����������SDWLHQWV�KDG�HOHYDWHG�OHYHOV�RI�37+��
9LWDPLQ�'�GH¿FLHQF\�ZDV� IRXQG� LQ��������DQG�IDLOXUH�ZDV� LQ�������RI�
SDWLHQWV�ZLWK�5$��7KH�VLJQL¿FDQW��S�������QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�
EHWZHHQ� WKH� ,3&�/��/�� OHYHOV�DQG�37+� OHYHOV� �U ������� DV�ZHOO� DV�ZLWK�
WKH�FRQWHQW�RI�LRQL]HG�&D��U �������LQ�WKH�EORRG�WHVWV��7KH�OHYHO�RI�37+�
ZDV�QHJDWLYHO\�FRUUHODWHG�ZLWK�WKH�5)�VHURSRVLWLYLW\��WKH�DPRXQW�RI�SDLQIXO�
MRLQWV��WKH�ERG\�PDVV�LQGH[�DQG�WKH�DJH�RI�SDWLHQWV��7KH�ERQH�IRUPDWLRQ�
PDUNHU�RVWHRFDOFLQ�QHJDWLYHO\� FRUUHODWHG� �S�������ZLWK� VXFK�SDUDPHWHUV�
DV�[�UD\�VWDGLXP�RI�5$��U �������� WKH� IXQFWLRQDO�FODVV� �U �������DQG�5)�
OHYHO�U ��������7KH� FRQWHQW� RI� ����� �2+���RI� YLWDPLQ�'�ZDV� DVVRFLDWHG�
ZLWK� WKH�GXUDWLRQ�RI�PRUQLQJ�VWLIIQHVV�DQG� WKH�H[WUD�DUWLFXODU� LQGLFDWRUV��
&RQFOXVLRQ��7KH�VWDWH�RI�FDOFLXP�SKRVSKRUXV�PHWDEROLVP�LQ�5$�SDWLHQWV�
ZLWK� WKH�RVWHRSHQLF�V\QGURPH�LV�FKDUDFWHUL]HG�E\�LQVXI¿FLHQW�YLWDPLQ�'�
OHYHOV�LQ�����RI�SDWLHQWV�ZLWK�QRUPDO�FRQWHQW�RI�FDOFLXP�DQG�SKRVSKRUXV�
LQ� WKH� EORRG� WHVW�� 7KH� UHVXOWV� WHVWLI\� WR� SUHVHUYDWLRQ� RI� FRPSHQVDWRU\�
PHFKDQLVPV� RI� PDLQWHQDQFH� RI� WKH� FDOFLXP�SKRVSKDWH� KRPHRVWDVLV��
7KH� UHYHDOHG� FRUUHODWLRQV� EHWZHHQ� LQGLYLGXDO� FOLQLFDO� DQG� UDGLRORJLFDO�
LQGLFDWRUV�RI�WKH�5$��D�QXPEHU�RI�SDLQIXO�MRLQWV��D�VWLIIQHVV�LQ�WKH�PRUQLQJ��
DQ�H[WUD�DUWLFXODU�PDQLIHVWDWLRQV��D�5)�VHURSRVLWLYLW\��DQG�OHYHOV�RI�37+��
RVWHRFDOFLQ�� YLWDPLQ�'� LQ� EORRG� WHVW� LQGLFDWH� WKH� SRVVLEOH� LPSDFW� RI� WKH�
GLVHDVH�WR�WKH�FRQGLWLRQ�RI�ERQH�PHWDEROLVP�

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ� ɍȾȺɅȿɇɂȿ� ȺɍɌɈȺɇɌɂɌȿɅ�
Ʉ� ɄɈɅɅȺȽȿɇɍ� ,,� ɌɂɉȺ� ɋ� ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�
ɋɉȿɐɂɎɂɑȿɋɄɂɏ� ɆȺȽɇɂɌɈɋɈɊȻȿɇɌɈȼ� ɉɊɂ�
ɊȿȼɆȺɌɈɂȾɇɈɆ�ȺɊɌɊɂɌȿ
ȼ�Ⱥ��Ⱥɥɟɤɫɚɧɞɪɨɜ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ�� Ʌ�ɇ�� ɒɢɥɨɜɚ�� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ɂ�Ⱥ��
Ɂɛɨɪɨɜɫɤɚɹ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɭɞɚɥɟɧɢɹ�
ɩɚɬɨɝɟɧɧɵɯ� ɜɟɳɟɫɬɜ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɢɡ� ɤɪɨɜɨɬɨɤɚ� ɩɨɡɜɨɥɹɸɬ� ɫ�
ɭɫɩɟɯɨɦ�ɩɪɢɦɟɧɹɬɶ�ɞɥɹ�ɥɟɱɟɧɢɹ�ɚɭɬɨɢɦɦɭɧɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɤ�ɤɨɬɨɪɵɦ�
ɨɬɧɨɫɢɬɫɹ�ɢ�ɊȺ��ɢɦɦɭɧɨɫɨɪɛɰɢɸ��ɂɋ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɟɧɢɟ�
ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɨɣ�ɂɋ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɫɟɥɟɤɬɢɜɧɵɯ� ɦɚɝɧɢɬɨɫɨɪɛɟɧɬɨɜ� �Ɇɋ�� ɞɥɹ� ɭɞɚɥɟɧɢɹ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ�
ɚɧɬɢɬɟɥ� �ȺɌ�� ɤ� ȾɇɄ� ɢ� ɤɚɪɞɢɨɥɢɩɢɧɭ� �ɄɅ�� ɭ� ɛɨɥɶɧɵɯ� ɫɢɫɬɟɦɧɨɣ�
ɤɪɚɫɧɨɣ�ɜɨɥɱɚɧɤɨɣ��ɋɄȼ���ɤ�ɤɨɥɥɚɝɟɧɭ�,,�ɬɢɩɚ��Ʉ,,��ɢ�ɪɟɜɦɚɬɨɢɞɧɵɯ�
ɮɚɤɬɨɪɨɜ��ɊɎ��ɭ�ɛɨɥɶɧɵɯ�ɪɟɜɦɚɬɨɢɞɧɵɦ�ɚɪɬɪɢɬɨɦ��ɊȺ���ɤ�ɤɨɥɥɚɝɟɧɭ�
,�ɢ�,,,�ɬɢɩɚ�ɭ�ɛɨɥɶɧɵɯ�ɫɢɫɬɟɦɧɨɣ�ɫɤɥɟɪɨɞɟɪɦɢɟɣ��ɋɋȾ���Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɗɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɭɸ� ɂɋ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɭɫɥɨɜɢɹɯ� LQ� YLWUR�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɫ� ɫɨɪɛɰɢɨɧɧɨɣ�
ɤɨɥɨɧɤɨɣ��ɩɨɦɟɳɟɧɧɨɣ�ɜ�ɦɚɝɧɢɬɧɨɟ�ɩɨɥɟ��Ɇɉ���ȼ�ɤɚɱɟɫɬɜɟ�ɫɨɪɛɟɧɬɨɜ�
ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� Ɇɋ�� ɫɨɞɟɪɠɚɳɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɚɧɬɢɝɟɧ�
ɢ� ɦɚɝɧɢɬɧɵɣ� ɦɚɬɟɪɢɚɥ� �ɨɩɵɬ��� ɢ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ� ɭɝɨɥɶ� �Ⱥɍ��

ɦɚɪɤɢ� Ƚɋɍ� �ɤɨɧɬɪɨɥɶ��� ɍɪɨɜɧɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ȺɌ� ɨɩɪɟɞɟɥɹɥɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�(/,6$�ɬɟɫɬɚ�ɞɨ�ɢ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɨɫɥɟ�ɩɪɨɰɟɞɭɪɵ�
ɂɋ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢɦɟɧɟɧɢɟ�Ɇɋ�ɩɨɡɜɨɥɢɥɨ�ɞɨɛɢɬɶɫɹ�ɫɭɳɟɫɬɜɟɧɧɨɝɨ�
ɫɧɢɠɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɜɫɟɯ�ɢɡɭɱɚɟɦɵɯ�ȺɌ�ɊɎ��ɞɨ�ɫɨɪɛɰɢɢ�±�����������
ɟɞ���ɩɨɫɥɟ�Ⱥɍ�±������������ɟɞ���ɩɨɫɥɟ�Ɇɋ�±������������ɟɞ���ɪ��������
ɢ� ɚɧɬɢɬɟɥ� ɤ� ɤɨɥɥɚɝɟɧɭ� ,,� ɬɢɩɚ� �ɞɨ� ɫɨɪɛɰɢɢ� ±� ���������� ɟɞ��� ɩɨɫɥɟ�
Ⱥɍ� ±� ���������� ɟɞ��� ɩɨɫɥɟ�Ɇɋ�±� ����������� ɟɞ��� ɪ��������� Ɋɚɡɥɢɱɢɹ�
ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɂɋ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�Ɇɋ�ɢ�Ⱥɍ�ɦɚɪɤɢ�
Ƚɋɍ� ɬɚɤɠɟ� ɞɨɫɬɨɜɟɪɧɵ� �ɪ�������� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɂɋ� ɞɥɹ� ɭɞɚɥɟɧɢɹ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ȺɌ� ɞɚɥɨ� ɜɨɡɦɨɠɧɨɫɬɶ� ɭɜɟɥɢɱɢɬɶ�
ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɰɟɞɭɪɵ� ɫɨɪɛɰɢɢ� ɜ� �±�� ɪɚɡ�
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɬɪɚɞɢɰɢɨɧɧɨ� ɢɫɩɨɥɶɡɭɟɦɵɦɢ� Ⱥɍ� ɦɚɪɤɢ� Ƚɋɍ��
ɉɪɢɦɟɧɟɧɢɟ� Ɇɉ� ɩɨɡɜɨɥɢɥɨ� ɫɧɢɡɢɬɶ� ɫɠɢɦɚɟɦɨɫɬɶ� ɂɋ�� ɭɦɟɧɶɲɢɬɶ�
ɱɚɫɬɨɬɭ� ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɫɨɪɛɰɢɨɧɧɨɣ� ɤɨɥɨɧɤɟ� ɢ� ɫɧɢɡɢɬɶ�
ɬɪɚɜɦɚɬɢɡɚɰɢɸ� ɮɨɪɦɟɧɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɤɪɨɜɢ�� ɚ� ɬɚɤɠɟ� ɫɨɯɪɚɧɢɬɶ�
ɧɨɪɦɚɥɶɧɵɣ� ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜɵɣ� ɫɨɫɬɚɜ� ɤɪɨɜɢ� ɢ� ɤɨɥɢɱɟɫɬɜɨ�
ɨɛɳɟɝɨ�ɛɟɥɤɚ��ɞɨ�ɢɦɦɭɧɨɫɨɪɛɰɢɢ�±����������ɝ�ɥ��ɩɨɫɥɟ�Ɇɋ�±����������
ɝ�ɥ�� ɪ!������ ɩɨɫɥɟ�Ⱥɍ� ±� ��������� ɝ�ɥ�� ɪ�������� ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɢɟ�
ɩɪɨɰɟɞɭɪɵ�ɂɋ�ɜ�ɦɚɝɧɢɬɧɨɦ�ɩɨɥɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɬɟɯɧɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɢ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ� ɫɨɪɛɟɧɬɨɜ� ɩɨɡɜɨɥɢɬ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɫɢɬɶ�ɟɟ�ɤɥɢɧɢɱɟɫɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɨɛɟɫɩɟɱɢɬɶ�
ɡɧɚɱɢɦɵɣ�ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�

(;3(5,0(17$/� ,0081262537,21� 2)�$872$17,%2',(6�
72� 7+(� 6(&21'� 7<3(� 2)� &2//$*(1� 86,1*� 63(&,),&�
0$*12625%(176�,1�5+(80$72,'�$57+5,7,6
9�$��$OH[DQGURY
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL� /�1�� 6KLORYD�� '0HG6FL�� 3URI�� ,�$��
=ERURYVND\D
9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ�� ,PPXQRDGVRUSWLRQ� �,3�� KDV� EHHQ� VXFFHVVIXOO\� XVHG� DV�
WKH� WUHDWPHQW� RI� UKHXPDWRLG� DUWKULWLV� �5$��� 7KLV� PHWKRG� SHUIHFWO\�
UHPRYHV�SDWKRJHQV�IURP�WKH�EORRGVWUHDP��$LP��6WXG\LQJ� WKH�SRVVLELOLW\�
RI� H[WUDFRUSRUHDO� LPPXQRVRUSWLRQ� �(,6�� DSSOLFDWLRQ� XVLQJ� VHOHFWLYH�
PDJQRVRUEHQWV� �06�� IRU� UHPRYDO�RI� VSHFL¿F�DXWRDQWLERGLHV� �$%�� WR� WKH�
VHFRQG� W\SH�RI� FROODJHQ�DQG� UKHXPDWRLG� IDFWRU� �5)�� LQ� WKH� WUHDWPHQW�RI�
UKHXPDWRLG�DUWKULWLV��5$���0DWHULDOV�DQG�PHWKRGV��(,6�ZDV�SHUIRUPHG�LQ�
YLWUR�E\�XVLQJ�H[SHULPHQWDO�VRUSWLRQ�GHYLFH�SODFHG�LQ�DOWHUQDWLQJ�PDJQHWLF�
¿HOG� �0)��� :KROH� EORRG� VDPSOHV� ZLWK� DQWLFRDJXODQW� DGGHG� IURP� 5$�
SDWLHQWV�LQ����PO�DOLTXRWV�ZHUH�WHVWHG�IRU�GHJUHH�RI�VSHFL¿F�$%�UHPRYDO��
,Q�VHULHV�RI�H[SHULPHQWV�SRO\DFULODPLGH�JHO�EDVHG�06�FRQWDLQLQJ�KXPDQ�
,J*�DQG�FROODJHQ�W\SHV�,,�ZHUH�XVHG��$FWLYDWHG�FKDUFRDO��$&��ZDV�DSSOLHG�
DV�FRQWURO��(/,6$�WHVW�ZDV�XVHG�WR�GHWHFW�VSHFL¿F�DXWRDQWLERGLHV�WR�DERYH�
PHQWLRQHG� DQWLJHQV� EHIRUH� DQG� LPPHGLDWHO\� DIWHU� VRUSWLRQ� SURFHGXUH��
5HVXOWV��7KH�XVH�RI�06�DOORZHG�WR�DFKLHYH�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKH�
FRQWHQW�RI�5)��WR�VRUSWLRQ�±�����������XQLWV��DIWHU�$&�±������������XQLWV��
DIWHU�06�±������������XQLWV��S��������DQG�DQWLERGLHV�WR�FROODJHQ�W\SH�,,�
�EHIRUH�VRUSWLRQ�±�����������XQLWV��DIWHU�$&�±�����������XQLWV��DIWHU�06�±�
�����������XQLWV��S���������7KH�XVH�RI�06�ZDV���WR���IROG�PRUH�HIIHFWLYH�
LQ�$%� UHPRYDO� WKDQ� DSSOLFDWLRQ� RI�$&��7KH� XVH�06� LQ�0)� DOORZHG� WR�
SUHFOXGH�VRUEHQW�DJJUHJDWLRQ�DQG�FRQGHQVDWLRQ��,Q�H[SHULPHQWV�ZLWK�06�
QR�EORRG�FHOOV�GHVWUXFWLRQ�ZDV�REVHUYHG��WRWDO�EORRG�SURWHLQ�OHYHO�UHPDLQHG�
XQFKDQJHG��EHIRUH�(,6�±����������J�O��DIWHU�06�VRUSWLRQ�±����������J�O��
ɪ!������DIWHU�$&�VRUSWLRQ�±����������J�O��ɪ��������&RQFOXVLRQ��&RQGXFWLQJ�
WKH�SURFHGXUH�RI�(,6� LQ� D�PDJQHWLF�¿HOG�E\�XVLQJ�DSSURSULDWH� WHFKQLFDO�
HTXLSPHQW� DQG� LQQRYDWLYH� VRUEHQWV� ZLOO� LPSURYH� LWV� FOLQLFDO� HI¿FLHQF\�
VLJQL¿FDQWO\��DQG�SURYLGH�VLJQL¿FDQW�HFRQRPLF�EHQH¿WV�

ɉɈɅɂɆɈɊɎɇɕȿ�ȼȺɊɂȺɇɌɕ�ȽȿɇȺ�ɊȿɐȿɉɌɈɊȺ�
ȼɂɌȺɆɂɇȺ�'�ɍ�ɀȿɇɓɂɇ�ɋ�ȾɂɋɉɅȺɁɂȿɃ�
ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�ɌɄȺɇɂ
Ⱥ�ȼ��Ɍɸɪɢɧ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�Ⱥ��Ⱦɚɜɥɟɬɲɢɧ��ɞ�ɛ�ɧ���ɩɪɨɮ��
ɗ�Ʉ��ɏɭɫɧɭɬɞɢɧɨɜɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɫɩɥɚɡɢɹ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� �ȾɋɌ�� ±� ɝɟɧɟɬɢɱɟɫɤɢ�
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɟ� ɧɚɪɭɲɟɧɢɟ� ɪɚɡɜɢɬɢɹ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ� ɞɟɮɟɤɬɚɦɢ� ɜɨɥɨɤɧɢɫɬɵɯ� ɫɬɪɭɤɬɭɪ� ɢ� ɨɫɧɨɜɧɨɝɨ�
ɜɟɳɟɫɬɜɚ��Ɉɱɟɜɢɞɧɨ��ɱɬɨ�ɝɟɧɟɬɢɱɟɫɤɢɣ�ɮɚɤɬɨɪ�ɢɝɪɚɟɬ�ɡɧɚɱɢɬɟɥɶɧɭɸ�
ɪɨɥɶ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɞɚɧɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢɡɭɱɚɟɬɫɹ�
ɛɨɥɟɟ����ɤɚɧɞɢɞɚɬɧɵɯ�ɝɟɧɨɜ��Ɉɞɢɧ�ɢɡ�ɧɢɯ�±�ɝɟɧ�ɪɟɰɟɩɬɨɪɚ�ɜɢɬɚɦɢɧɚ�
'� �ɝɟɧ�9'5��� ɤɨɬɨɪɵɣ� ɪɚɫɩɨɥɨɠɟɧ�ɧɚ� ɯɪɨɦɨɫɨɦɟ� ��T���T���� ɪɹɞɨɦ�
ɫ� ɝɟɧɨɦ� ɤɨɥɥɚɝɟɧɚ� ,,� ɬɢɩɚ� ɢ� ɨɤɚɡɵɜɚɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ�
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ɦɟɬɚɛɨɥɢɡɦ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ� ɪɨɥɢ� ɩɨɥɢɦɨɪɮɧɵɯ� ɜɚɪɢɚɧɬɨɜ�
UV�������� �ɫ��7!$�*�&�� S�0HW��/\V�$UJ�7KU�� )RN,�� UV�����������
UV�������� �F���������*!$��%VP,��� UV�������� �F��������*!7��Ⱥɪɚ,���
UV������� �F�����7!&�� 7DT,�� ɝɟɧɚ� ɪɟɰɟɩɬɨɪɚ� ɜɢɬɚɦɢɧɚ� '� �9'5�� ɜ�
ɪɚɡɜɢɬɢɢ� ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� �ȾɋɌ��� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɥɭɠɢɥɢ�ɨɛɪɚɡɰɵ�ȾɇɄ�����
ɠɟɧɳɢɧ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɝɨɞɚ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±����������ɝɨɞɚ��
ɇɚɥɢɱɢɟ�ɢ�ɫɬɟɩɟɧɶ�ɬɹɠɟɫɬɢ�ȾɋɌ�ɨɰɟɧɢɜɚɥɢ�ɤɥɢɧɢɱɟɫɤɢ��ɫ�ɩɨɦɨɳɶɸ�
ɮɟɧɨɬɢɩɢɱɟɫɤɨɣ� ɬɚɛɥɢɰɵ� Ɍ�ɂ�� Ʉɚɞɭɪɢɧɨɣ�� Ʉɚɠɞɨɦɭ� ɩɪɢɡɧɚɤɭ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ� ɨɩɪɟɞɟɥɟɧɧɚɹ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ� ɡɧɚɱɢɦɨɫɬɶ��
ɜɵɪɚɠɟɧɧɚɹ� ɜ� ɛɚɥɥɚɯ�� ɋɬɟɩɟɧɶ� ɬɹɠɟɫɬɢ� ȾɋɌ� ɨɰɟɧɢɜɚɥɢ� ɩɨ� ɫɭɦɦɟ�
ɛɚɥɥɨɜ�� �±�� ±� ɨɬɫɭɬɫɬɜɢɟ� ȾɋɌ�� �±��� ±� ɥɟɝɤɚɹ� ɫɬɟɩɟɧɶ�� ɛɨɥɟɟ� ���
±� ɜɵɪɚɠɟɧɧɚɹ� ɫɬɟɩɟɧɶ�� ɋɪɟɞɢ� ���� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɠɟɧɳɢɧ� ɭ� ����
ɛɵɥɚ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�ȾɋɌ� ��������� ɢɡ� ɧɢɯ� ɥɟɝɤɨɣ� ɫɬɟɩɟɧɢ� ±� ɭ� ���
��������� ɜɵɪɚɠɟɧɧɨɣ� ±� ɭ� ��� ��������� ȾɇɄ� ɜɵɞɟɥɟɧɚ� ɢɡ� ɜɟɧɨɡɧɨɣ�
ɤɪɨɜɢ� ɫɬɚɧɞɚɪɬɧɵɦ� ɦɟɬɨɞɨɦ� ɮɟɧɨɥɶɧɨ�ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ��
Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ�ɩɨɥɢɦɨɪɮɧɵɯ�ɜɚɪɢɚɧɬɨɜ� ɝɟɧɚ�9'5�ɨɫɭɳɟɫɬɜɥɹɥɢ�
ɦɟɬɨɞɨɦ� ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ� ɪɟɚɤɰɢɢ� �ɉɐɊ�� ɫɢɧɬɟɡɚ� ȾɇɄ� ɢ�
ɦɟɬɨɞɨɦ� ɪɟɫɬɪɢɤɰɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚ�� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɩɚɤɟɬɚ� ɩɪɨɝɪɚɦɦ�
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�©6WDWLVWLFD����ª��Ⱦɥɹ�ɨɰɟɧɤɢ�ɧɟɪɚɜɧɨɜɟɫɢɹ�ɩɨ�
ɫɰɟɩɥɟɧɢɸ�ɢ�ɚɧɚɥɢɡɚ�ɝɚɩɥɨɬɢɩɨɜ�ɩɪɢɦɟɧɹɥɢ�ɩɪɨɝɪɚɦɦɭ�©+DSOR9LHZ�
���ª�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɪɚɡɞɟɥɟɧɢɢ� ɢɫɫɥɟɞɭɟɦɵɯ� ɜɵɛɨɪɨɤ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɩɪɢɡɧɚɤɨɜ�ȾɋɌ�ɨɛɧɚɪɭɠɟɧɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɨɟ� ɪɚɡɥɢɱɢɟ� ɜ� ɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɥɨɤɭɫɚ� %VP,�
ɝɟɧɚ�9'5�ɦɟɠɞɭ�ɠɟɧɳɢɧɚɦɢ�ɫ�ȾɋɌ�ɥɟɝɤɨɣ� ɫɬɟɩɟɧɢ�ɢ�ɨɬɫɭɬɫɬɜɢɟɦ�
ɩɪɢɡɧɚɤɨɜ�ȾɋɌ��Ȥ� ������S ��������ɑɚɫɬɨɬɵ�ɝɟɧɨɬɢɩɨɜ�**�ɢ�$$�
ɭ�ɠɟɧɳɢɧ�ɫ�ȾɋɌ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�ɫɨɫɬɚɜɢɥɢ�������ɢ��������ɱɬɨ�ɬɚɤɠɟ�
ɡɧɚɱɢɦɨ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɬɚɤɨɜɵɯ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��������ɢ�������
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ȥ� ����� ɢ� ������ ɪ�������� ɉɨɤɚɡɚɬɟɥɶ� ɨɬɧɨɲɟɧɢɹ�
ɲɚɧɫɨɜ� �25��ɞɥɹ�ɚɥɥɟɥɹ�*�ɫɨɫɬɚɜɢɥ������ �����Ⱦɂ�����±�������ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɫɫɨɰɢɚɰɢɢ� ɞɚɧɧɨɝɨ� ɚɥɥɟɥɹ� ɫ� ȾɋɌ�� ɝɟɧɨɬɢɩ�
9'5**�ɬɚɤɠɟ�ɛɵɥ�ɚɫɫɨɰɢɢɪɨɜɚɧ�ɫ�ɩɨɜɵɲɟɧɧɵɦ�ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�
ȾɋɌ��25 ����������Ⱦɂ�����±�������Ⱥɥɥɟɥɶ�$�ɢ�ɝɟɧɨɬɢɩ�9'5$$�
ɨɤɚɡɚɥɢɫɶ� ɩɪɨɬɟɤɬɢɜɧɵɦɢ� �25 ����� ���� Ⱦɂ� ���±����� ɢ� 25 ������
����Ⱦɂ����±�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɉɪɢ�ɷɬɨɦ�ɭ�ɠɟɧɳɢɧ�ɫ�ɜɵɪɚɠɟɧɧɨɣ�
ȾɋɌ�ɱɚɫɬɨɬɚ�ɚɥɥɟɥɹ�*�ɨɤɚɡɚɥɚɫɶ�ɟɳɟ�ɜɵɲɟ���������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɜɵɛɨɪɤɨɣ���������ɢ�ɠɟɧɳɢɧɚɦɢ�ɫ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɶɸ�ȾɋɌ�
��������� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɩɨɜɵɲɟɧɧɵɣ� ɪɢɫɤ� ȾɋɌ� ɞɥɹ� ɧɨɫɢɬɟɥɟɣ�
ɞɚɧɧɨɝɨ�ɚɥɥɟɥɹ�ɩɨɥɢɦɨɪɮɢɡɦɚ�UV��������ɝɟɧɚ�9'5��Ȥ� ������ɪ ������
25 ������� Ƚɟɧɨɬɢɩ� **� ɬɚɤɠɟ� ɱɚɳɟ� ɜɫɬɪɟɱɚɟɬɫɹ� ɭ� ɠɟɧɳɢɧ� ɫ�
ɜɵɪɚɠɟɧɧɨɣ�ȾɋɌ���������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɚɦɢ�ɫɪɚɜɧɟɧɢɹ�±�����
ɢ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɭ�ɠɟɧɳɢɧ�ɛɟɡ�ȾɋɌ�ɢ�ɫ�ȾɋɌ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�
�Ȥ� ������ɪ ������25 ������ɉɪɢ�ɫɪɚɜɧɢɬɟɥɶɧɨɦ�ɚɧɚɥɢɡɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɱɚɫɬɨɬ�ɚɥɥɟɥɟɣ�ɢ�ɝɟɧɨɬɢɩɨɜ�ɩɨɥɢɦɨɪɮɧɨɝɨ�ɜɚɪɢɚɧɬɚ�Ⱥɪɚ,�ɝɟɧɚ�9'5�
ɝɟɧɨɬɢɩ� 77� ɨɤɚɡɚɥɫɹ� ɦɚɪɤɟɪɨɦ� ɩɨɧɢɠɟɧɧɨɝɨ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�
ȾɋɌ��ɬɚɤ�ɤɚɤ�ɱɚɫɬɨɬɚ�ɟɝɨ�ɫɧɢɠɚɥɚɫɶ�ɨɬ�������ɜ�ɝɪɭɩɩɟ�ɠɟɧɳɢɧ�ɛɟɡ�
ȾɋɌ�ɞɨ�������ɭ�ɠɟɧɳɢɧ�ɫ�ȾɋɌ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ� �Ȥ� ������ S ������ɢ�
������ɭ�ɠɟɧɳɢɧ�ɫ�ȾɋɌ�ɜ�ɰɟɥɨɦ��� �����S ������25 ����������±��������
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɛɧɚɪɭɠɟɧɚ� ɡɧɚɱɢɦɨɫɬɶ� ɩɨɥɢɦɨɪɮɧɵɯ�
ɜɚɪɢɚɧɬɨɜ�%VP,�ɢ�ȺɪD,� ɝɟɧɚ�9'5�ɜ�ɪɚɡɜɢɬɢɢ�ȾɋɌ��ɇɚɥɢɱɢɟ�ɚɥɥɟɥɹ�
*� ɢ� ɝɟɧɨɬɢɩɨɜ�� ɜɤɥɸɱɚɸɳɢɯ� ɞɚɧɧɵɣ� ɚɥɥɟɥɶ� ɩɨɥɢɦɨɪɮɧɨɝɨ�
ɜɚɪɢɚɧɬɚ� %VP,�� ɩɨɜɵɲɚɟɬ� ɪɢɫɤ� ɪɚɡɜɢɬɢɹ� ȾɋɌ�� ɚɥɥɟɥɶ� $� ɹɜɥɹɟɬɫɹ�
ɩɪɨɬɟɤɬɢɜɧɵɦ�� Ⱥɥɥɟɥɶ� *� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɜɚɪɢɚɧɬɚ�$SD,� ɭɫɢɥɢɜɚɟɬ�
ɪɢɫɤ�ɪɚɡɜɢɬɢɹ�ȾɋɌ�ɜ�ɰɟɥɨɦ�

32/<0253+,606�2)�7+(�9,7$0,1�'�5(&(3725�*(1(�,1�
:20(1�:,7+�&211(&7,9(�7,668(�'<63/$6,$
$�9��7\XULQ
6FLHQWL¿F�$GYLVRUV� ±� '0HG6FL�� 3URI�� 5�$�� 'DYOHWVKLQ�� '%LRO6FL�� 3URI��
(�.��.KXVQXWGLQRYD
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ��&RQQHFWLYH�WLVVXH�G\VSODVLD��&7'��LV�JHQHWLFDOO\�GHWHUPLQHG�
GLVRUGHU� RI� FRQQHFWLYH� WLVVXH�� FKDUDFWHUL]HG� E\� GHIHFWV� LQ� WKH� ¿EURXV�
VWUXFWXUHV�DQG�WKH�EDVLF�VXEVWDQFH��,W�LV�REYLRXV�WKDW�JHQHWLF�IDFWRUV�SOD\�D�
VLJQL¿FDQW�UROH�LQ�WKH�SDWKRJHQHVLV�RI�WKH�FRQGLWLRQ��,W�LV�FXUUHQWO\�EHLQJ�
VWXGLHG�IRU�PRUH�WKDQ����FDQGLGDWH�JHQHV��2QH�RI�WKHP�±�WKH�YLWDPLQ�'�
UHFHSWRU� JHQH� �JHQH�9'5���ZKLFK� LV� ORFDWHG� RQ� KURPRVRPH��T���T����
QHDU� WKH� JHQH� RI� FROODJHQ� W\SH� ��� DQG� KDV� VLJQL¿FDQW� LQÀXHQFH� RQ� WKH�
PHWDEROLVP� RI� FRQQHFWLYH� WLVVXH��$LP�� 7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR�
HYDOXDWH� WKH� UROH� RI� SRO\PRUSKLVPV� UV�������� �V��7!$�*�&�� S�0HW��
/\V�$UJ�7KU�� )RN,�� UV����������� UV�������� �F���������*!$�� %VP,���
UV���������F��������*!7��$UD,���UV��������F�����7!&��7DT,��RI�YLWDPLQ�

'�UHFHSWRU�JHQH��9'5��LQ�WKH�GHYHORSPHQW�RI�FRQQHFWLYH�WLVVXH�G\VSODVLD�
�&7'��� 0DWHULDOV� DQG� PHWKRGV�� 0DWHULDO� IRU� WKH� VWXG\� ZHUH� ���� '1$�
VDPSOHV� IURP� ZRPHQ� DJHG� ��� WR� ��� \HDUV�� PHDQ� DJH� ��������� \HDUV��
SUHVHQFH�DQG�VHYHULW\�RI�&7'�ZDV�FOLQLFDOO\�HYDOXDWHG��XVLQJ�SKHQRW\SLF�
WDEOH�E\�7�,��.DGXULQD��(DFK�WUDLW�FRUUHVSRQGHG�WR�D�FHUWDLQ�GLDJQRVWLF�YDOXH�
H[SUHVVHG� LQ�SRLQWV��&7'�VHYHULW\�DVVHVVHG�E\� WKH� WRWDO�VFRUH���±��±�QR�
&7'���±���±�PLOG�&7'��PRUH�WKDQ����±�VHYHUH�&7'��$PRQJ�����ZRPHQ�
&7'�KDG�EHHQ�GLDJQRVHG�LQ�������������FDVHV��PLOG�LQ����FDVHV����������
VHYHUH�±�LQ����FDVHV����������'1$�LVRODWHG�IURP�YHQRXV�EORRG�E\�VWDQGDUG�
SKHQRO�FKORURIRUP� H[WUDFWLRQ�� *HQRW\SLQJ� RI� SRO\PRUSKLF� YDULDQWV� RI�
WKH�9'5�JHQH�FDUULHG�E\�SRO\PHUDVH�FKDLQ� UHDFWLRQ� �3&5��V\QWKHVLV�RI�
'1$� DQG� PHWKRGV� RI� UHVWULFWLRQ� DQDO\VLV�� 6WDWLVWLFDO� SURFHVVLQJ� RI� WKH�
UHVXOWV� RI� WKH� VWXG\�ZHUH� SHUIRUPHG� XVLQJ� VRIWZDUH� SDFNDJH� ©6WDWLVWLFD�
���ª��7R�DVVHVV�WKH�OLQNDJH�GLVHTXLOLEULXP�DQG�KDSORW\SH�DQDO\VLV�SURJUDP�
³+DSOR9LHZ����´�ZDV�XVHG��5HVXOWV��$IWHU�VHSDUDWLRQ�RI�WKH�LQYHVWLJDWHG�
VDPSOHV��GHSHQGLQJ�RQ�WKH�QXPEHU�RI�&7'�PDUNV��VWDWLVWLFDOO\�VLJQL¿FDQW�
GLIIHUHQFH�LQ�WKH�IUHTXHQF\�RI�DOOHO�GLVWULEXWLRQ�RI�%VP,�SRO\PRUSKLVP�RI�
9'5�JHQH�ZDV�GHWHFWHG�EHWZHHQ�ZRPHQ�ZLWK�PLOG�&7'�DQG�ZLWKRXW�&7'�
�Ȥ� ������S ��������)UHTXHQFLHV�RI�JHQRW\SH�**�DQG�$$�LQ�ZRPHQ�
ZLWK�PLOG�&7'�FRQVWLWXWHG�������DQG��������ZKLFK�LV�DOVR�VLJQL¿FDQWO\�
GLIIHUHQW� IURP� WKRVH� LQ� WKH� FRQWURO� JURXS� ������ DQG� ������� UHVSHFWLYHO\��
Ȥ� �����DQG�������S��������2GGV� UDWLR� �25�� IRU� WKH��*�DOOHOH�ZDV������
�����&,�����±������� VXJJHVWLQJ� DQ� DVVRFLDWLRQ�RI� WKLV� DOOHOH�ZLWK�&7'��
JHQRW\SH� 9'5� *� *� ZDV� DOVR� DVVRFLDWHG� ZLWK� DQ� LQFUHDVHG� ULVN� RI�
&7'��25 ����������&,�����±�������$�DOOHOH�DQG�JHQRW\SH�9'5�$$�
DSSHDUHG�WR�EH�SURWHFWLYH��25 ���������&,����±�����DQG�25 ����������
&,����±������UHVSHFWLYHO\���$OOHOH�*�IUHTXHQF\�DPRQJ�ZRPHQ�ZLWK�VHYHUH�
&7'�ZDV�HYHQ�KLJKHU���������FRPSDUHG�ZLWK�WKH�FRQWURO�VDPSOH���������
DQG�ZRPHQ�ZLWK�PLOG�&7'����������7KLV�IDFW�FRQ¿UPV�WKH�LQFUHDVHG�&7'�
ULVN�IRU�FDUULHUV�RI�WKLV�DOOHOH�SRO\PRUSKLVP��Ȥ� ������S ������25 �������
*HQRW\SH�**�LV�DOVR�PRUH�FRPPRQ�LQ�ZRPHQ�ZLWK�VHYHUH�&7'���������
FRPSDUHG�ZLWK�FRQWURO�JURXS�±�����DQG��������UHVSHFWLYHO\��LQ�ZRPHQ�
ZLWKRXW� &7'� DQG� PLOG� &7'� �Ȥ� ������ S ������ 25 ������ &RPSDUDWLYH�
DQDO\VLV� RI� WKH� GLVWULEXWLRQ� RI� DOOHOH� DQG� JHQRW\SH� IUHTXHQFLHV� RI�$SD,�
SRO\PRUSKLVP�RI�WKH�9'5�JHQH�UHYHDOHG�WKDW�77�JHQRW\SH�LV�PDUNHU�RI�
UHGXFHG�ULVN�RI�&7'��DV�LWV�IUHTXHQF\�GHFUHDVHG�IURP�������LQ�WKH�JURXS�
RI�ZRPHQ�ZLWKRXW� &7'� WR� ������ LQ�ZRPHQ�ZLWK�PLOG�&7'� �Ȥ� ������
S ������ DQG� ������ LQ� DOO�ZRPHQ�ZLWK�&7'� �Ȥ� ����� S ������25 �����
�����±�������� &RQFOXVLRQ�� 7KXV�� WKH� VLJQL¿FDQFH� RI� WKH� SRO\PRUSKLVPV�
%VP,�DQG�$SD,�RI�WKH�9'5�JHQH�LQ�WKH�GHYHORSPHQW�RI�&7'�LV�GHWHFWHG��
$YDLODELOLW\� RI� *� DOOHOH� DQG� JHQRW\SHV�� LQFOXGLQJ� WKLV� DOOHOH� RI� %VP,�
SRO\PRUSKLVP�LQFUHDVH�WKH�ULVN�RI�&7'��DOOHOH�$�LV�SURWHFWLYH��$OOHOH�*�
RI�$SD,�SRO\PRUSKLVP�LQFUHDVHV�ULVN�RI�&7'�
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ɨɰɟɧɤɢ� ɪɢɫɤɚ� ɩɟɪɟɥɨɦɨɜ�� ɦɨɧɢɬɨɪɢɧɝɚ� ɦɢɧɟɪɚɥɶɧɨɣ� ɩɥɨɬɧɨɫɬɢ�
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ɛɨɥɟɟ������6'�±�ɤɚɤ�Ɉɉ��ɋ�ɩɨɦɨɳɶɸ�Ʉɍɋ�ɨɰɟɧɢɜɚɥɢ�ɫɨɫɬɨɹɧɢɟ�ɆɉɄ�
ɩɹɬɨɱɧɨɣ�ɤɨɫɬɢ��ɚɩɩɚɪɚɬ�3HJDVXV�6PDUW�0HGOLQN��Ɏɪɚɧɰɢɹ��ɫ�ɭɱɟɬɨɦ�
ɩɨɤɚɡɚɬɟɥɟɣ�7��ɢ�=�ɤɪɢɬɟɪɢɟɜ��ɫɤɨɪɨɫɬɢ�ɩɪɨɯɨɠɞɟɧɢɹ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�
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ɜɨɥɧɵ��ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɝɪɚɦɦɵ� 6WDWLVWLFD� ���� �©6WDWVRIWª�� ɋɒȺ���
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɞɚɧɧɵɦ� ȾȿɏȺ� ɫɧɢɠɟɧɢɟ� ɆɉɄ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�
Ɉɉ��ɜɵɹɜɥɟɧɨ�ɭ����������ɛɨɥɶɧɵɯ��ɢɡ�ɧɢɯ�����������ɛɨɥɶɧɵɯ�ɈȺ�ɢ�
����������ɛɨɥɶɧɵɯ�ɊȺ��ɭ����������ɛɨɥɶɧɵɯ�ɨɛɧɚɪɭɠɟɧɚ�ɨɫɬɟɨɩɟɧɢɹ��
ɢɡ�ɧɢɯ���ɛɨɥɶɧɵɯ�ɈȺ�ɢ�ɩɨ���ɛɨɥɶɧɵɯ�ɊȺ�ɢ�ɊȻɋ��ɇɨɪɦɚɥɶɧɵɣ�ɭɪɨɜɟɧɶ�
ɆɉɄ�ɜɵɹɜɥɟɧ�ɬɨɥɶɤɨ�ɭ���ɛɨɥɶɧɨɝɨ��ɉɨ�ɞɚɧɧɵɦ�Ʉɍɋ�ɭ�ɨɞɧɨɣ�ɛɨɥɶɧɨɣ�
ɜɵɹɜɥɟɧ� Ɉɉ�� ��� �������� ɛɨɥɶɧɵɯ� ɢɦɟɥɢ� ɨɫɬɟɨɩɟɧɢɸ�� ɧɨɪɦɚɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ�ɆɉɄ�ɩɨ�Ɍ�ɤɪɢɬɟɪɢɸ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�ɭ����������ɛɨɥɶɧɵɯ��
ɉɨ�ɞɚɧɧɵɦ�ȾȿɏȺ�ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɹ�ɆɉɄ�ɩɨ�Ɍ�ɤɪɢɬɟɪɢɸ�ɩɨɹɫɧɢɱɧɨɝɨ�
ɨɬɞɟɥɚ�ɩɨɡɜɨɧɨɱɧɢɤɚ�ɫɨɫɬɚɜɢɥɢ������6'��ɩɨ�=�ɤɪɢɬɟɪɢɸ�±�������6'��
ɬɨɝɞɚ�ɤɚɤ�ɩɨ�ɞɚɧɧɵɦ�Ʉɍɋ�ɡɧɚɱɟɧɢɹ�Ɍ�ɤɪɢɬɟɪɢɹ�ɫɨɫɬɚɜɢɥɢ������6'�ɢ�
=�ɤɪɢɬɟɪɢɢɹ�±�������6'��ɋɨɫɬɨɹɧɢɟ�ɆɉɄ�ɜɫɟɝɨ�ɛɟɞɪɚ�ɢ�ɜ�ɲɟɣɤɟ�ɛɟɞɪɚ�
ɩɨ� ɞɚɧɧɵɦ�ȾȿɏȺ� ɫɨɫɬɚɜɢɥɢ�� Ɍ�ɤɪɢɬɟɪɢɣ� ɜ� ɫɪɟɞɧɟɦ� ����� 6'� ɢ� �����
6'�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��=�ɤɪɢɬɟɪɢɣ�±������6'�ɢ������6'�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ� ɞɚɧɧɵɟ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�
ɚɧɚɥɢɡɚ�ɫɨɫɬɨɹɧɢɹ�ɆɉɄ�ɩɨ�ɞɚɧɧɵɦ�ȾȿɏȺ�ɢ�Ʉɍɋ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�
ɨ� ɧɢɡɤɨɣ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�
ɞɟɧɫɢɬɨɦɟɬɪɢɢ�� ɇɚɢɛɨɥɟɟ� ɫɨɩɨɫɬɚɜɢɦɵɦɢ� ɛɵɥɢ� ɡɧɚɱɟɧɢɹ� ɆɉɄ�
ɩɨ�Ɍ�ɤɪɢɬɟɪɢɸ�ɜ� ɩɪɨɤɫɢɦɚɥɶɧɨɦ�ɨɬɞɟɥɟ� ɛɟɞɪɚ� ɩɨ� ɞɚɧɧɵɦ�ȾȿɏȺ�ɢ�
ɩɹɬɨɱɧɨɣ�ɤɨɫɬɢ�ɦɟɬɨɞɨɦ�Ʉɍɋ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɪɨɥɢ�Ʉɍɋ�ɜ�ɤɥɢɧɢɱɟɫɤɨɣ�
ɩɪɚɤɬɢɤɟ�ɬɪɟɛɭɟɬ�ɞɚɥɶɧɟɣɲɟɝɨ�ɭɬɨɱɧɟɧɢɹ�
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,QWURGXFWLRQ�� 'XDO� HQHUJ\� ;�UD\� DEVRUSWLRPHWU\� �'(;$�� LV� WKH� JROG�
VWDQGDUG� PHWKRG� WR� GLDJQRVH� RVWHRSRURVLV� �23��� DVVHVV� IUDFWXUH� ULVN�
DQG� WR� PRQLWRU� ERQH� PLQHUDO� GHQVLW\� �%0'��� 4XDQWLWDWLYH� XOWUDVRXQG�
VRQRFKHPLVWU\� �486� �� LV� D� PRGHUQ� WHFKQRORJ\� WR� DVVHVV� %0'�� ZKLFK�
UROH� LQ� WKH� GLDJQRVLV� RI� 23� LV� QRW� IXOO\� HVWDEOLVKHG��$LP�� &RPSDUDWLYH�
DQDO\VLV� RI� %0'� SDUDPHWHUV� '(;$� DQG� 486� GDWD� LQ� SDWLHQWV� ZLWK�
UKHXPDWLF�GLVHDVHV��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�FDUULHG�RXW�ZLWK�
���SRVWPHQRSDXVDO�ZRPHQ��DJHG�IURP����WR����\HDUV��PHDQ�DJH�±������
\HDUV���2I�WKRVH�����SDWLHQWV�KDG�GLDJQRVHG�RVWHRDUWKULWLV��2$�����SDWLHQWV�
ZLWK�UKHXPDWRLG�DUWKULWLV��5$��DQG���SDWLHQWV�ZLWK�UKHXPDWLF�KHDUW�GLVHDVH�
�5+'���&RQGLWLRQ�RI�%0'�DW�WKH�OXPEDU�VSLQH��/�±/���DQG�IHPRUDO�QHFN�
ZDV�DVVHVVHG�E\�'(;$�RQ�GHQVLWRPHWHU�©+RORJLFª��86$���,Q�DVVHVVLQJ�
RI�WKH�UHVXOWV�GHQVLWRPHWU\��:+2�JXLGHOLQHV��������ZHUH�XVHG��$FFRUGLQJ�
WR�ZKLFK�� WKH�%0'�GHFUHDVHG� WR�7�VFRUH�PRUH� WKDQ��VWDQGDUW� GHYLDWLRQ�
�6'��ZDV�UHJDUGHG�DV�RVWHRSHQLD��DQG�PRUH������6'�±�DV�23��:LWK�486�
DVVHVVHG�FRQGLWLRQ��%Ɇ'�RI�FDOFDQHXV��DSSDUDWXV�3HJDVXV�6PDUW�0HGOLQN��
)UDQFH��DFFRUGLQJ�WR�WKH�SDUDPHWHUV�7��DQG�=�VFRUH��WKH�UDWH�RI�SDVVDJH�RI�
WKH�XOWUDVRQLF�ZDYH��6WDWLVWLFDO�GDWD�SURFHVVLQJ�ZDV�SHUIRUPHG�XVLQJ�WKH�
SURJUDP�6WDWLVWLFD������©6WDWVRIWª��86$���5HVXOWV��$FFRUGLQJ�WR�WKH�'(;$�
GDWD��%0'�UHGXFWLRQ�DQG�WKH�UHOHYDQW�23�LGHQWL¿HG�LQ����������SDWLHQWV��
��RI�WKHP���������SDWLHQWV�KDG�2$�DQG�����������SDWLHQWV�ZHUH�ZLWK�5$��
LQ����������RI�SDWLHQWV�RVWHRSHQLD�ZDV�IRXQG�� LQFOXGLQJ���SDWLHQWV�ZLWK�
2$�DQG���SDWLHQWV�ZLWK�5$�DQG�5+'��$FFRUGLQJ�WR�WKH�486�GDWD��LQ�WKH���
SDWLHQW�UHYHDOHG�23�������������SDWLHQWV�KDG�RVWHRSHQLD�DQG�QRUPDO�%0'�
E\�7�VFRUH�ZHUH�GLDJQRVHG�LQ����������SDWLHQWV��$FFRUGLQJ�WR�WKH�'(;$�
GDWD�PHDQ�YDOXH�%0'�IRU�7�VFRUH� OXPEDU� VSLQH�DPRXQWHG� �����6'�� IRU�
=�VFRUH�������6'��ZKHUHDV�DFFRUGLQJ�WR�WKH�486�YDOXH�RI�7�VFRUH������6'�
DQG�=�VFRUH�±�������6'��&RQGLWLRQ�%0'�RI�WRWDO�KLS�VWDWH�DQG�LQ�IHPRUDO�
QHFN�DFFRUGLQJ�WR�WKH�'(;$�ZHUH��7�VFRUH�RQ�DYHUDJH������6'�DQG������6'�
UHVSHFWLYHO\��=�VFRUH������6'�DQG������6'��&RQFOXVLRQ��7KH�SUHOLPLQDU\�
GDWD�RI�FRPSDUDWLYH�DQDO\VLV�RI�WKH�FRQGLWLRQ�%0'�DFFRUGLQJ�WR�WKH�'(;$�
DQG�486�LQGLFDWH�ORZ�GLDJQRVWLF�LQIRUPDWLYH�XOWUDVRXQG�GHQVLWRPHWU\��7KH�
PRVW�FRPSDUDEOH�YDOXHV�%0'�E\�7�VFRUH�LQ�WKH�SUR[LPDO�IHPXU�DFFRUGLQJ�
WR�WKH�'(ɏȺ�LQ�WKH�FDOFDQHXV�DFFRUGLQJ�WR�WKH�486��'H¿QLQJ�WKH�UROH�RI�
486�LQ�FOLQLFDO�SUDFWLFH�UHTXLUHV�IXUWKHU�FODUL¿FDWLRQ�

ɈɋɈȻȿɇɇɈɋɌɂ�ɅȿȽɈɑɇɈɃ�ȺɊɌȿɊɂȺɅɖɇɈɃ�
ȽɂɉȿɊɌȿɇɁɂɂ�ɍ�ȻɈɅɖɇɕɏ�ɋɂɋɌȿɆɇɈɃ�
ɋɄɅȿɊɈȾȿɊɆɂȿɃ
Ʉ�Ⱥ��Ƚɨɪɫɤɚɹ��Ʌ��Ȼɚɪɞɢɧɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��ɒɨɫɬɚɤ��ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��
Ʉɥɢɦɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍ� ɛɨɥɶɧɵɯ� ɫɢɫɬɟɦɧɨɣ� ɫɤɥɟɪɨɞɟɪɦɢɟɣ� �ɋɋȾ�� ɱɚɫɬɵɦ�
ɨɫɥɨɠɧɟɧɢɟɦ� ɹɜɥɹɟɬɫɹ� ɥɟɝɨɱɧɚɹ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ɅȺȽ���
ɤɨɬɨɪɚɹ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ� ɩɪɚɜɨɠɟɥɭɞɨɱɤɨɜɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɢ�ɪɚɡɜɢɬɢɸ�ɜɧɟɡɚɩɧɨɣ�ɫɟɪɞɟɱɧɨɣ�ɫɦɟɪɬɢ��ɇɟɫɦɨɬɪɹ�
ɧɚ� ɷɬɨ�� ɜɨɩɪɨɫɵ� ɜɬɨɪɢɱɧɨɣ� ɥɟɝɨɱɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɩɪɢ� ɫɢɫɬɟɦɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɹɯ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɢɡɭɱɟɧɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɅȺȽ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɜɚɪɢɚɧɬɚɯ�
ɋɋȾ� ɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɤɨɪɪɟɥɹɰɢɸ� ɦɟɠɞɭ� ɫɬɟɩɟɧɶɸ� ɅȺȽ� ɢ� ɟɟ�
ɬɹɠɟɫɬɶɸ�� ɨɩɪɟɞɟɥɹɟɦɨɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ� ɤɥɚɫɫɨɦ� �ɎɄ�� �ȼɈɁ�
1<+$���������Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɩɚɰɢɟɧɬɚ�
F�ɋɋȾ�����ɠɟɧɳɢɧɵ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�����������ɝɨɞɚ���ȼɫɟ�ɛɨɥɶɧɵɟ�
ɭɞɨɜɥɟɬɜɨɪɹɥɢ� ɧɨɜɵɦ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ� ɤɪɢɬɟɪɢɹɦ� ɋɋȾ� �$&5�
(8/$5�� ������� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɹɠɟɫɬɢ� ɬɟɱɟɧɢɹ� ɅȺȽ� ɭ� ɛɨɥɶɧɵɯ�
ɩɪɢɦɟɧɹɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɎɄ� �ȼɈɁ�1<+$�� ������� ɉɟɪɟɧɨɫɢɦɨɫɬɶ�
ɮɢɡɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɢ� ɨɰɟɧɢɜɚɥɚɫɶ� ɜ� ɬɟɫɬɟ� ��ɦɢɧɭɬɧɨɣ� ɯɨɞɶɛɵ�
�ɌɒɆɏ��� Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɥɟɝɨɱɧɨɣ�
ɚɪɬɟɪɢɢ� ɩɚɰɢɟɧɬɚɦ� ɩɪɨɜɨɞɢɥɚɫɶ� ɗɯɨɄȽ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɞɚɧɧɵɟ�
ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�©6WDWLVWLFD����ª��Ɋɟɡɭɥɶɬɚɬɵ��
ɋɪɟɞɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɥɢɦɢɬɢɪɨɜɚɧɧɚɹ� ɮɨɪɦɚ� ɋɋȾ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�ɭ����ɩɚɰɢɟɧɬɨɜ��ɞɢɮɮɭɡɧɚɹ�ɋɋȾ�±�ɭ�����ɉɪɢɡɧɚɤɢ�
ɅȺȽ�ɩɪɢ�ɋɋȾ�ɜɵɹɜɥɟɧɵ�ɭ���� ��������ɢɡ����ɩɚɰɢɟɧɬɨɜ��ɉɪɢ�ɷɬɨɦ� ,�
ɫɬɟɩɟɧɶ�ɅȺȽ�ɧɚɛɥɸɞɚɥɚɫɶ�ɜ�������ɫɥɭɱɚɟɜ�� ,,� ɫɬɟɩɟɧɶ�±�ɜ������� ,,,�
ɫɬɟɩɟɧɶ�±�ɜ�������ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɥɢɦɢɬɢɪɨɜɚɧɧɨɣ�ɮɨɪɦɨɣ�ɋɋȾ�
ɞɨɥɹ� ɛɨɥɶɧɵɯ� ɫ� ɅȺȽ� ������� ±� �� ɱɟɥɨɜɟɤ�� ɛɵɥɚ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�
�S��������� ɱɟɦ� ɩɪɢ� ɞɢɮɮɭɡɧɨɣ� ɮɨɪɦɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɌɒɆɏ� ɛɨɥɶɧɵɟ� ɫ� ɅȺȽ� ɪɚɫɩɪɟɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ,�
ɎɄ�±���ɩɚɰɢɟɧɬɨɜ�� ,,�ɎɄ�±���ɩɚɰɢɟɧɬɚ�ɢ� ,,,�ɎɄ�±���ɩɚɰɢɟɧɬɚ��ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ�ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ�ɚɧɚɥɢɡɚ�ɨɬɦɟɱɟɧɨ�ɧɚɪɚɫɬɚɧɢɟ�ɫɬɟɩɟɧɢ�
ɅȺȽ�� ɨɰɟɧɟɧɧɨɣ� ɩɨ� ɫɢɫɬɨɥɢɱɟɫɤɨɦɭ� ɞɚɜɥɟɧɢɸ� ɜ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ��
ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ�ɎɄ�ɅȺȽ��Ɋɚɧɧɢɦ�ɦɚɪɤɟɪɨɦ�ɪɚɡɜɢɬɢɹ�ɅȺȽ�ɹɜɢɥɚɫɶ�
ɨɞɵɲɤɚ�ɜ������ɫɥɭɱɚɟɜ�ɛɨɥɶɧɵɯ�ɋɋȾ��ȼɵɜɨɞɵ��ɅȺȽ�ɱɚɳɟ�ɪɚɡɜɢɜɚɟɬɫɹ�
ɩɪɢ�ɥɢɦɢɬɢɪɨɜɚɧɧɨɣ�ɮɨɪɦɟ�ɋɋȾ��ɱɟɦ�ɩɪɢ�ɞɢɮɮɭɡɧɨɣ��ɉɪɢɜɥɟɱɟɧɢɟ�
ɜɧɢɦɚɧɢɹ� ɜɪɚɱɟɣ� ɤ� ɜɵɹɜɥɟɧɢɸ� ɫɢɦɩɬɨɦɨɜ� ɅȺȽ� �ɨɞɵɲɤɢ�� ɤɚɲɥɹ��
ɭɬɨɦɥɹɟɦɨɫɬɢ�� ɩɨɦɨɝɚɟɬ� ɫɜɨɟɜɪɟɦɟɧɧɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ� ɢ� ɥɟɱɢɬɶ�
ɬɚɤɨɟ�ɬɹɠɟɥɨɟ�ɨɫɥɨɠɧɟɧɢɟ�ɋɋȾ��ɤɚɤ�ɅȺȽ�

7+(�)($785(6�2)�38/021$5<�$57(5,$/�+<3(57(16,21�
,1�3$7,(176�:,7+�6<67(0,&�6&/(526,6
.�$��*RUVND\D��/��%DUGLQD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��1�$��6KRVWDN��&DQG0HG6FL��$VVRF��
3URI��$�$��.OLPHQNR
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3XOPRQDU\� DUWHULDO� K\SHUWHQVLRQ� �3$+�� LV� D� IUHTXHQW�
FRPSOLFDWLRQ� LQ� SDWLHQWV� ZLWK� 6\VWHPLF� 6FOHURVLV� �66F��� 3$+� LV� D�
SURJUHVVLYH� GLVHDVH� ZLWK� D� GHYHORSPHQW� RI� ULJKW� YHQWULFXODU� IDLOXUH�
DQG� VXGGHQ� FDUGLDF� GHDWK�� +RZHYHU�� 3$+� DVVRFLDWHG� ZLWK� FRQQHFWLYH�
WLVVXH� GLVHDVHV� LV� VWXGLHG� LQVXI¿FLHQWO\��$LP��7KH� SXUSRVH� RI� WKLV� VWXG\�
ZDV�WR�HYDOXDWH�IHDWXUHV�RI�3$+�DVVRFLDWHG�ZLWK�66F�DQG�WR�DQDO\]H�WKH�
FRUUHODWLRQ�EHWZHHQ�3$+�GHJUHH�DQG�1<+$�IXQFWLRQDO� FODVV� �)&��3$+�
��������0DWHULDOV� DQG�PHWKRGV�� 7ZHQW\� WKUHH� IHPDOH� SDWLHQWV� ZLWK� 66F�
ZHUH�HQUROOHG�LQ�WKH�VWXG\��$&5�(8/$5�FODVVL¿FDWLRQ�FULWHULD���WKH\�KDG�D�
PHDQ�DJH�RI�����������\HDUV��,Q�RUGHU�WR�GLDJQRVH�KDUG�FXUUHQW�3$+�LW�ZDV�
DVVHVVHG�1<+$�)&���������$Q�DFFHSWDELOLW\�RI�H[HUFLVHV�ZDV�PHDVXUHG�
E\�WKH���PLQXWH�ZDONLQJ�WHVW���0:7���3XOPRQDU\�DUWHU\�V\VWROLF�SUHVVXUH�
HYDOXDWHG�ZLWK�HFKRFDUGLRJUDSK\��6WDWLVWLFDO�$QDO\VLV�ZDV�FDUULHG�RXW�E\�
PHDQV�RI�WKH�6WDWLVWLFD������5HVXOWV��$PRQJ�WKH�VXUYH\HG�SDWLHQWV�OLPLWHG�
FXWDQHRXV�66F�LV�GLDJQRVHG�IRU����SDWLHQWV��GLIIXVH�FXWDQHRXV�66F�±�IRU�����
)RXUWHHQ���������RI�WKH����SDWLHQWV�KDG�3$+�DVVRFLDWHG�ZLWK�66F��7KH�¿UVW�
GHJUHH�RI�3$+�LV�REVHUYHG�LQ�������FDVHV��WKH�VHFRQG�GHJUHH�±�LQ�������
WKH�WKLUG�GHJUHH�±�LQ�������7KH�QXPEHU�RI�SDWLHQWV�ZLWK�OLPLWHG�FXWDQHRXV�
66F�3$+� ZDV� UHOLDEOH� DERYH� �S�������� WKDQ� SDWLHQWV� ZLWK� GLIIXVH�
FXWDQHRXV�66F��:LWK��0:7�WKH�SDWLHQWV�ZLWK�3$+�DUH�GLVWULEXWHG�RQ�WKUHH�
JURXSV��,�)&�±���SDWLHQWV��,,�)&�±���SDWLHQWV�DQG�,,,�)&�±���SDWLHQWV��,Q�WKH�
FRUUHODWLRQ�DQDO\VLV�WKH�LQFUHDVH�RI�3$+�GHJUHH��HYDOXDWHG�E\�SXOPRQDU\�
DUWHU\� V\VWROLF� SUHVVXUH�� FRUUHVSRQGV� WKH� LQFUHDVH� RI� 1<+$� )&� 3$+�
��������7KH�HDUO\�PDUNHU�RI� WKH�GHYHORSPHQW�RI�3$+� LV� WKH�G\VSQHD� LQ�
�����FDVHV�RI�SDWLHQWV�ZLWK�66F��&RQFOXVLRQ��7KH�QXPEHU�RI�SDWLHQWV�ZLWK�
OLPLWHG�FXWDQHRXV�66F�3$+�ZDV�UHOLDEOH�DERYH�WKDQ�SDWLHQWV�ZLWK�GLIIXVH�
FXWDQHRXV�66F��'UDZLQJ�DWWHQWLRQ�RI�GRFWRUV�WR�LGHQWL¿FDWLRQ�RI�V\PSWRPV�
WKH�3$+��D�G\VSQHD��WXVVLV��IDWLJDELOLW\��KHOSV�WR�GLDJQRVH�LQ�GXH�WLPH�DQG�
WUHDW�VXFK�KDUG�FRPSOLFDWLRQ�RI�66F�DV�3$+�
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ȻɈɅɖ� ȼ� ɋɉɂɇȿ� ɍ� ɋɌɍȾȿɇɌɈȼ�� ɉɊɂɑɂɇɕ�� ɎȺɄɌɈɊɕ�
ɊɂɋɄȺ��ɉɈȾɏɈȾɕ�Ʉ�ȾɂȺȽɇɈɋɌɂɄȿ
Ɇ�Ɋ��Ⱥɬɚɛɟɝɚɲɜɢɥɢ��Ⱥ�ɉ��Ɋɨɡɟɧɬɚɥɶ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ɇ�Ⱥ�� ɒɨɫɬɚɤ�� ɤ�ɦ�ɧ�� ɇ�Ƚ��
ɉɪɚɜɞɸɤ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɶ� ɜ� ɫɩɢɧɟ� �Ȼɋ�� ɭ� ɦɨɥɨɞɵɯ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�
ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ�� ɫɨɩɪɹɠɟɧɧɨɣ� ɫ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ�
ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ� ɢ� ɫɧɢɠɟɧɢɟɦ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɧɟɫɩɟɰɢɮɢɱɟɫɤɚɹ� Ȼɋ� ɦɨɠɟɬ� ɹɜɥɹɬɶɫɹ� ɩɪɟɞɢɤɬɨɪɨɦ� ɪɚɡɜɢɬɢɹ�
ɞɟɝɟɧɟɪɚɬɢɜɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɩɨɡɜɨɧɨɱɧɢɤɟ�� ɉɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɢ� ɫɬɪɭɤɬɭɪɟ� Ȼɋ� ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɮɚɤɬɨɪɚɯ�ɪɢɫɤɚ�ɩɪɨɬɢɜɨɪɟɱɢɜɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�ɱɚɫɬɨɬɭ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ��ɫɬɪɭɤɬɭɪɭ�ɢ�ɮɚɤɬɨɪɵ�ɪɢɫɤɚ�Ȼɋ�ɭ�ɥɢɰ�ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ�
ɫ�ɭɱɟɬɨɦ�ɫɨɜɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɞɢɚɝɧɨɫɬɢɤɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧɨ� ɤɥɢɧɢɤɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ��� ɫɬɭɞɟɧɬɚ�
,9±9� ɤɭɪɫɨɜ� ɥɟɱɟɛɧɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ� ɊɇɂɆɍ� ɢɦ�� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ�
�ɠɟɧɳɢɧ�±�����ɦɭɠɱɢɧ�±�����ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±������ɝɨɞɚ���ɞɨɛɪɨɜɨɥɶɧɨ�
ɫɨɝɥɚɫɢɜɲɢɯɫɹ� ɭɱɚɫɬɜɨɜɚɬɶ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɢ�� Ɉɰɟɧɢɜɚɥɢ� ɜɨɡɪɚɫɬ�
ɩɨɹɜɥɟɧɢɹ�Ȼɋ��ɩɪɨɜɨɰɢɪɭɸɳɢɟ�ɮɚɤɬɨɪɵ��ɯɚɪɚɤɬɟɪ�ɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�
Ȼɋ�ɩɨ�ȼȺɒ��ɛɚɥɥɵ���ɱɚɫɬɨɬɭ�ɷɩɢɡɨɞɨɜ�ɡɚ����ɦɟɫɹɰɟɜ��ɨɛɪɚɳɟɧɢɟ�ɡɚ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɶɸ��Ɉɰɟɧɤɚ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ��ɎɊ��Ȼɋ�ɩɪɨɜɨɞɢɥɚɫɶ�
RQ�OLQH� ɫ� ɩɨɦɨɳɶɸ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɨɩɪɨɫɧɢɤɚ� 67(36�� ȼɈɁ�
�ɜɟɪɫɢɹ� ����� ����� ɝ��� ɍɱɢɬɵɜɚɥɢɫɶ� ɬɚɛɚɤɨɤɭɪɟɧɢɟ�� ɟɠɟɞɧɟɜɧɚɹ�
ɮɢɡɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ�� ɩɨɞɴɟɦ� ɬɹɠɟɫɬɟɣ�� ɡɚɧɹɬɢɹ� ɫɩɨɪɬɨɦ��
Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɨɡɜɨɧɨɱɧɢɤɚ� ɨɰɟɧɢɜɚɥɢ� ɫ� ɩɨɦɨɳɶɸ�
ɧɟɪɟɧɬɝɟɧɨɜɫɤɨɝɨ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɚɧɚɥɢɡɚɬɨɪɚ�9DOHGR�6KDSH��+RFRPD��
ɒɜɟɣɰɚɪɢɹ���ɂɫɫɥɟɞɨɜɚɥɢ�ɩɨɞɜɢɠɧɨɫɬɶ�ɢ�ɝɟɨɦɟɬɪɢɸ�ɩɨɡɜɨɧɨɱɧɢɤɚ�ɜ�
ɬɪɟɯ�ɩɨɡɢɰɢɹɯ�ɫ�ɢɡɦɟɪɟɧɢɟɦ�ɫɟɝɦɟɧɬɚɪɧɵɯ�ɭɝɥɨɜ�ɦɟɠɞɭ�ɩɨɡɜɨɧɤɚɦɢ��
ɚɦɩɥɢɬɭɞɵ� ɞɜɢɠɟɧɢɣ� ɩɨɡɜɨɧɨɱɧɢɤɚ�� ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ� ɩɨɡɜɨɧɤɨɜɨ�
ɞɜɢɝɚɬɟɥɶɧɵɯ�ɫɟɝɦɟɧɬɨɜ��ɉȾɋ���ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɩɪɨɜɨɞɢɥɫɹ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɝɪɚɦɦɵ�©6WDWLVWLFD�����ª��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨ�ɞɚɧɧɵɦ�
ɚɧɤɟɬɢɪɨɜɚɧɢɹ�������ɨɩɪɨɲɟɧɧɵɯ�ɧɟ�ɤɭɪɹɬ��������±�ɧɟ�ɩɨɥɶɡɭɸɬɫɹ�
ɚɜɬɨɦɨɛɢɥɟɦ�ɞɥɹ�ɩɟɪɟɞɜɢɠɟɧɢɹ��������±�ɞɨ���ɱɚɫɨɜ�ɜ�ɞɟɧɶ�ɩɪɨɜɨɞɹɬ�
ɜ� ɩɨɥɨɠɟɧɢɢ� ɫɢɞɹ� ɢɥɢ� ɩɨɥɭɥɟɠɚ�� ������ ±� ɪɟɝɭɥɹɪɧɨ� ɡɚɧɢɦɚɸɬɫɹ�
ɫɩɨɪɬɨɦ�� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɮɢɬɧɟɫɨɦ� ��������� ɜ� ɬɪɟɧɚɠɟɪɧɨɦ�
ɡɚɥɟ� �������� ɢ� ɩɥɚɜɚɧɢɟɦ� �������� Ȼɋ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɭ� ��� ��������
ɫɬɭɞɟɧɬɨɜ�� ɛɨɥɶ� ɧɨɫɢɥɚ� ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɣ� ɯɚɪɚɤɬɟɪ�� ȼ� ɫɬɪɭɤɬɭɪɟ�
Ȼɋ� ɩɪɟɨɛɥɚɞɚɥɚ� ɩɨɹɫɧɢɱɧɨ�ɤɪɟɫɬɰɨɜɚɹ� ɥɨɤɚɥɢɡɚɰɢɹ� �������� ɢ�
ɛɨɥɶ� ɜ� ɝɪɭɞɧɨɦ� ɨɬɞɟɥɟ� ɩɨɡɜɨɧɨɱɧɢɤɚ� ��������� ɍ� ������ ɫɬɭɞɟɧɬɨɜ�
Ȼɋ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ� ɱɚɫɬɵɦɢ� ɢ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦɢ� ɪɟɰɢɞɢɜɚɦɢ�
ɜ� ɬɟɱɟɧɢɟ� ���ɦɟɫ� ɫ� ɩɨɥɧɵɦ� ɨɛɪɚɬɧɵɦ� ɪɚɡɜɢɬɢɟɦ�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ�
ɯɪɨɧɢɱɟɫɤɨɟ� ɢɧɬɟɪɦɢɬɬɢɪɭɸɳɟɟ� ɬɟɱɟɧɢɟ�� ������ ɫɬɭɞɟɧɬɨɜ� ɢɡ�ɡɚ�
Ȼɋ� ɨɛɪɚɳɚɥɢɫɶ� ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ�� ɋɪɟɞɢ�ɎɊ� ɧɚɢɛɨɥɶɲɭɸ�
ɡɧɚɱɢɦɨɫɬɶ�ɢɦɟɥɢ�ɞɥɢɬɟɥɶɧɨɟ�ɩɪɟɛɵɜɚɧɢɟ�ɜ�ɩɨɥɨɠɟɧɢɢ�ɫɢɞɹ���������
ɢ� ɩɨɞɴɟɦ� ɬɹɠɟɫɬɟɣ� ��������� Ȼɋ� ɡɧɚɱɢɦɨ� ɱɚɳɟ� ɜɫɬɪɟɱɚɥɚɫɶ� ɫɪɟɞɢ�
ɠɟɧɳɢɧ�������ɢ�ɥɢɰ�ɫɨ�ɫɤɨɥɢɨɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɟɣ�ɩɨɡɜɨɧɨɱɧɢɤɚ�
��������� ɉɨ� ɞɚɧɧɵɦ� ɧɟɪɟɧɬɝɟɧɨɜɫɤɨɝɨ� ɚɧɚɥɢɡɚɬɨɪɚ� ©9DOHGR6KDSHª�
Ȼɋ�ɚɫɫɨɰɢɢɪɨɜɚɥɚɫɶ�ɫ�ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ�ɉȾɋ�ɭ������������ɫɬɭɞɟɧɬɚ��
ɤɨɬɨɪɚɹ�ɜ�������ɫɥɭɱɚɟɜ�ɢɦɟɥɚ�ɩɨɥɢɫɟɝɦɟɧɬɚɪɧɵɣ�ɯɚɪɚɤɬɟɪ��ȼɵɜɨɞɵ��
ȼ�ɧɚɲɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜɵɹɜɥɟɧɚ�ɜɵɫɨɤɚɹ�ɱɚɫɬɨɬɚ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ�
Ȼɋ� ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ� ��������� Ȼɋ� ɧɨɫɢɥɚ� ɯɪɨɧɢɱɟɫɤɨɟ�
ɢɧɬɟɪɦɢɬɬɢɪɭɸɳɟɟ� ɬɟɱɟɧɢɟ�� ɋɪɟɞɢ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɧɚɢɛɨɥɶɲɭɸ�
ɡɧɚɱɢɦɨɫɬɶ�ɢɦɟɥɢ�ɠɟɧɫɤɢɣ�ɩɨɥ��ɞɥɢɬɟɥɶɧɨɟ�ɩɪɟɛɵɜɚɧɢɟ�ɜ�ɩɨɥɨɠɟɧɢɢ�
ɫɢɞɹ��ɩɨɞɴɟɦ�ɬɹɠɟɫɬɟɣ�ɢ�ɫɤɨɥɢɨɬɢɱɟɫɤɚɹ�ɞɟɮɨɪɦɚɰɢɹ�ɩɨɡɜɨɧɨɱɧɢɤɚ�
�S�������

%$&.�3$,1�,1�678'(176��&$86(6��5,6.�)$&7256�$1'�7+(�
',$*1267,&�35,1&,3/(6
0�5��$WDEHJDVKYLOL��$�3��5R]HQWDO
6FLHQWL¿F�$GYLVRUV� ±�'0HG6FL�� 3URI��1�$�� 6KRVWDN�� &DQG0HG6FL�1�*��
3UDYG\XN
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��%DFN�SDLQ��%3��LQ�WKH�\RXQJ�LV�DQ�DFWXDO�PHGLFDO�DQG�VRFLDO�
SUREOHP��FDUULHV�D�KLJK�OHYHO�RI�GLVDELOLW\�DQG�UHGXFHV�WKH�TXDOLW\�RI�OLIH��7KH�
QRQVSHFL¿F�%3�FDQ�EH�D�SUHGLFWRU�RI�WKH�GHYHORSPHQW�RI�WKH�GHJHQHUDWLYH�
FKDQJHV� LQ� WKH� VSLQH��6XEPLVVLRQ�RI� WKH�SUHYDOHQFH�DQG�VWUXFWXUH�RI� WKH�
%3� LQ�\RXQJ�SHUVRQV�� LWV� ULVN� IDFWRUV� DUH� LQFRQVLVWHQW��$LP��7R�HVWLPDWH�
WKH�IUHTXHQF\�RI�RFFXUUHQFH��WKH�VWUXFWXUH�DQG�WKH�%3�ULVN�IDFWRUV�LQ�\RXQJ�
SHUVRQV�XVLQJ�WKH�PRGHUQ�GLDJQRVWLF�PHWKRGV��0DWHULDOV�DQG�PHWKRGV��:H�
SHUIRUPHG�WKH�FOLQLFDO�DQG�LQVWUXPHQWDO�H[DPLQDWLRQ�RI����VWXGHQWV�IURP�
,9±9� \HDUV� RI� 3LURJRY� 5XVVLDQ� 1DWLRQDO� 5HVHDUFK�0HGLFDO� 8QLYHUVLW\�

����ZRPHQ� DQG� ���PHQ�� DJHG� ����� \HDUV�� YROXQWHHUHG� WR� SDUWLFLSDWH� LQ�
WKH�VWXG\��7KH�DJH�RI�DSSHDUDQFH�WKH�%3��SUHFLSLWDWLQJ�IDFWRUV��WKH�QDWXUH�
DQG�LQWHQVLW\�RI�WKH�%3��9$6�SRLQWV���WKH�IUHTXHQF\�RI�HSLVRGHV�LQ�WKH����
PRQWKV��VHHNLQJ�IRU�PHGLFDO�DWWHQWLRQ�ZHUH�HVWLPDWHG��$VVHVVPHQW�RI�WKH�
%3�ULVN�IDFWRUV��5)��FDUULHG�RXW�XVLQJ�DQ�RQ�OLQH�PRGL¿HG�67(36��:+2�
�YHUVLRQ������������TXHVWLRQQDLUH��6PRNLQJ��GDLO\�SK\VLFDO�DFWLYLW\��ZHLJKW�
OLIWLQJ��VSRUWV�H[HUFLVHV�ZHUH�FRQVLGHUHG��)XQFWLRQDO�VWDWXV�ZDV�DVVHVVHG�
XVLQJ�WKH�VSLQH�QRQ�UDGLDWLRQ�FRPSXWHU�DQDO\]HU�9DOHGR�6KDSH��+RFRPD��
6ZLW]HUODQG��:H� LQYHVWLJDWHG� WKH� PRELOLW\� DQG� JHRPHWU\� RI� WKH� VSLQH�
LQ� WKUHH� SRVLWLRQV� ZLWK� WKH� PHDVXUHPHQW� RI� VHJPHQWDO� DQJOHV� EHWZHHQ�
WKH�YHUWHEUDH�RI� WKH�VSLQH�� WKH�UDQJH�RI�PRWLRQ�DQG�WKH�LQVWDELOLW\�RI�WKH�
YHUWHEUDO� ±� PRWRU� VHJPHQWV� �906��� 6WDWLVWLFDO� DQDO\VLV� ZDV� SHUIRUPHG�
XVLQJ� 6WDWLVWLFD� ����� 5HVXOWV�� 7KH� VXUYH\� UHVXOWV� ZHUH�� ������ RI� WKH�
UHVSRQGHQWV�GR�QRW�VPRNH��������±�GRHV�QRW�KDYH�D�FDU�WR�PRYH��������±�
VSHQG�VLWWLQJ�RU�UHFOLQLQJ�XS�WR���KRXUV�D�GD\��������±�H[HUFLVH�UHJXODUO\��
SULPDULO\� ¿WQHVV� ��������� LQ� WKH� J\P� �������� DQG� VZLPPLQJ� ��������
1RQVSHFL¿F�%3�ZDV�GHWHFWHG�LQ������������VWXGHQWV��,Q�WKH�VWUXFWXUH�RI�WKH�
%3�SUHYDLOHG�OXPERVDFUDO���������ORFDOL]DWLRQ��SDLQ�LQ�WKH�WKRUDFLF�VSLQH�
ZDV�LQ�������FDVHV��������RI�WKH�VWXGHQWV�FKDUDFWHUL]HG�%3�DV�IUHTXHQW�
UHODSVHV� DQG� WUDQVLHQW� IRU����PRQWKV�ZLWK� FRPSOHWH� UHJUHVVLRQ�ZKLFK� LV�
WKH�FOLQLFDO�SLFWXUH�RI�D�FKURQLF�LQWHUPLWWHQW�ÀRZ��������RI�VWXGHQWV�ZLWK�
%3�KDG�VRXJKW�IRU�PHGLFDO�DWWHQWLRQ��$PRQJ�WKH�ULVN�IDFWRUV�D�ORQJ�VWD\�
LQ�D�VLWWLQJ�SRVLWLRQ���������DQG�ZHLJKW� OLIWLQJ���������KDG�WKH�JUHDWHVW�
VLJQL¿FDQFH��%3�ZDV� VLJQL¿FDQWO\�PRUH� FRPPRQ� DPRQJ�ZRPHQ� ������
DQG�WKRVH�ZLWK�VFROLRVLV�RI�WKH�VSLQH����������$FFRUGLQJ�WR�WKH�GDWD�RI�QRQ�
UDGLDO�FRPSXWHU�DQDO\]HU�©9DOHGR6KDSHª�H[DPLQDWLRQ�%3�DVVRFLDWHG�ZLWK�
WKH� LQVWDELOLW\�RI� WKH�3'6�LQ������������RI� WKH�VWXGHQW��ZKLFK� LQ�������
RI�FDVHV�KDG�SRO\VHJPHQWDO�FKDUDFWHU��&RQFOXVLRQ��7KH�VWXG\�UHYHDOHG�WKH�
KLJK�IUHTXHQF\�RI�QRQVSHFL¿F�%3�LQ�\RXQJ�SDWLHQWV����������ZKLFK�KDG�WKH�
FKURQLF�LQWHUPLWWHQW�ÀRZ��$PRQJ�WKH�ULVN�IDFWRUV�UHODWLRQ�ZLWK�WKH�IHPDOH�
VH[��ORQJ�WHUP�VWD\�LQ�D�VLWWLQJ�SRVLWLRQ��OLIWLQJ�ZHLJKWV�DQG�VFROLRVLV�VSLQDO�
GHIRUPLW\�ZHUH�QRWHG��S�������

ɈɐȿɇɄȺ� ɊȺɁɅɂɑɇɕɏ� ɋɉɈɋɈȻɈȼ� Ʌȿɑȿɇɂə�
ɏɊɈɇɂɑȿɋɄɈɃ� ȻɈɅɂ� ȼ� ɈȻɅȺɋɌɂ� ɒȿɂ�
ȼȿɊɌȿȻɊɈȽȿɇɇɈȽɈ�ȽȿɇȿɁȺ
ȿ�ȼ��Ⱥɧɞɪɟɣɱɟɧɤɨ��Ɇ�ȼ��Ɇɨɤɪɨɭɫɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ʌ�ɘ��ɒɢɪɨɤɨɜɚ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɐɟɪɜɢɤɚɥɝɢɹ�±�ɷɬɨ�ɛɨɥɟɜɨɣ�ɫɢɧɞɪɨɦ��ɤɨɬɨɪɵɣ�ɯɚɪɚɤɬɟɪɢɡɭɟɬ�
ɛɨɥɶ�ɜ�ɲɟɟ�ɢ�ɱɚɫɬɨ�ɫɨɩɪɨɜɨɠɞɚɸɳɟɟ�ɟɟ�ɧɚɩɪɹɠɟɧɢɟ��ɛɨɥɟɡɧɟɧɧɨɫɬɶ�
ɲɟɣɧɵɯ� ɦɵɲɰ�� ɨɝɪɚɧɢɱɟɧɢɟ� ɩɨɞɜɢɠɧɨɫɬɢ� ɲɟɣɧɨɝɨ� ɨɬɞɟɥɚ�
ɩɨɡɜɨɧɨɱɧɢɤɚ��ɐɟɪɜɢɤɚɥɝɢɱɟɫɤɢɣ�ɛɨɥɟɜɨɣ�ɫɢɧɞɪɨɦ�ɜɟɪɬɟɛɪɨɝɟɧɧɨɝɨ�
ɝɟɧɟɡɚ� ɱɚɫɬɨ� ɨɬɥɢɱɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨɣ� ɫɬɨɣɤɨɫɬɶɸ�ɢ� ɞɥɢɬɟɥɶɧɨɫɬɶɸ��
ɱɬɨ� ɜɥɟɱɟɬ� ɡɚ� ɫɨɛɨɣ� ɪɚɡɜɢɬɢɟ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɢ�
ɫɧɢɠɟɧɢɟ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ��Ʉɀ��ɩɚɰɢɟɧɬɨɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɚɧɚɥɢɡ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɫɬɚɧɞɚɪɬɧɨɣ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ�ɬɟɪɚɩɢɢ��
ɜɤɥɸɱɚɸɳɟɣ� ɫɟɥɟɤɬɢɜɧɵɣ� ɧɟɫɬɟɪɨɢɞɧɵɣ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɣ�
ɩɪɟɩɚɪɚɬ� ɢ� ɦɢɨɪɟɥɚɤɫɚɧɬ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɞɟɣɫɬɜɢɹ� �ɇɉȼɉ�Ɇ��
ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɤɨɦɩɥɟɤɫɨɦ� ɢɡ� ɯɨɧɞɪɨɢɬɢɧ� ɫɭɥɶɮɚɬɚ�� ɩɪɨɰɟɞɭɪ�
ɦɢɨɮɚɫɰɢɚɥɶɧɨɝɨ� ɪɟɥɢɡɚ� ɢ� ɫɬɪɟɬɱɢɧɝɚ� �ɏ�ɆɎɊ�ɋ�� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɯɪɨɧɢɱɟɫɤɨɣ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ�ɰɟɪɜɢɤɚɥɝɢɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɋɪɚɜɧɢɜɚɥɢɫɶ� �� ɝɪɭɩɩɵ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɜɟɪɬɟɛɪɨɝɟɧɧɨɣ� ɰɟɪɜɢɤɚɥɝɢɟɣ�
ɯɪɨɧɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ� ɜ� ɫɬɚɞɢɢ� ɨɛɨɫɬɪɟɧɢɹ�� ɫɨɩɨɫɬɚɜɢɦɵɟ� ɩɨ�
ɩɨɥɭ�� ɜɨɡɪɚɫɬɭ�� ɫɢɥɟ� ɢ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ� ɜ� ɲɟɟ�� ɍ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɩɚɰɢɟɧɬɨɜ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɨɫɬɟɨɯɨɧɞɪɨɡ� ɲɟɣɧɨɝɨ�
ɨɬɞɟɥɚ� ɩɨɡɜɨɧɨɱɧɢɤɚ�� ɪɟɠɟ� ±� ɩɥɟɱɟɥɨɩɚɬɨɱɧɵɣ� ɩɟɪɢɚɪɬɪɢɬ�� ɉɟɪɜɚɹ�
ɝɪɭɩɩɚ�����ɛɨɥɶɧɵɯ��ɩɨɥɭɱɚɥɢ�ɬɟɪɚɩɢɸ�ɇɉȼɉ�Ɇ�ɜ�ɬɟɱɟɧɢɟ����ɞɧɹ��
ȼɬɨɪɚɹ�ɝɪɭɩɩɚ�����ɛɨɥɶɧɵɯ��ɩɪɨɯɨɞɢɥɢ�ɥɟɱɟɧɢɟ�ɜ�ɜɢɞɟ�ɩɚɪɟɧɬɟɪɚɥɶɧɨɝɨ�
ɜɜɟɞɟɧɢɹ�ɯɨɧɞɪɨɢɬɢɧ� ɫɭɥɶɮɚɬɚ� �ɏɨɧɞɪɨɝɚɪɞ�ɞɜɚɠɞɵ�ɜ�ɧɟɞɟɥɸ�ɩɨ� ��
ɦɥ��ɤɭɪɫɨɜɚɹ�ɞɨɡɚ����ɦɥ��ɢ�ɤɨɦɩɥɟɤɫɚ�ɆɎɊ�ɋ��Ⱦɢɧɚɦɢɤɚ�ɧɚɛɥɸɞɟɧɢɹ�
±� �� ɦɟɫɹɰɚ� ɨɬ� ɧɚɱɚɥɚ� ɥɟɱɟɧɢɹ�� Ɉɰɟɧɢɜɚɥɢ� ɭɪɨɜɟɧɶ� ɛɨɥɢ� ɩɨ� ȼȺɒ�
ɞɧɟɦ� ɢ� ɧɨɱɶɸ�� ɛɨɥɟɡɧɟɧɧɨɫɬɶ� ɩɪɢ� ɩɚɥɶɩɚɰɢɢ� ɩɚɪɚɜɟɪɬɟɛɪɚɥɶɧɵɯ�
ɬɨɱɟɤ��ɉɌ���ɫɭɦɦɚɪɧɭɸ�ɚɦɩɥɢɬɭɞɭ�ɩɨɜɨɪɨɬɨɜ�ɝɨɥɨɜɵ�ɜɩɪɚɜɨ�ɢ�ɜɥɟɜɨ��
ɫɝɢɛɚɧɢɟ� ɜ� ɲɟɣɧɨɦ� ɨɬɞɟɥɟ� ɩɨɡɜɨɧɨɱɧɢɤɚ� ɜ� ɩɪɨɛɟ� ©ɩɨɞɛɨɪɨɞɨɤ�
ɝɪɭɞɢɧɚª��ɇɚɪɭɲɟɧɢɹ�Ʉɀ�ɢ�ɞɢɧɚɦɢɤɭ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɚɧɚɥɢɡɢɪɨɜɚɥɢ�
ɫ� ɩɨɦɨɳɶɸ� ɬɟɫɬɚ� ȼɟɪɧɨɧɚ� ©ɂɧɞɟɤɫ� ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�
ɩɪɢ� ɛɨɥɹɯ� ɜ� ɲɟɟª�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɝɪɚɦɦɵ� ©6WDWLVWLFD�� ����ª�� ɞɨɫɬɨɜɟɪɧɨɫɬɶ�
ɨɰɟɧɢɜɚɥɢ�ɩɪɢ�S�������Ɋɟɡɭɥɶɬɚɬɵ��ɉɟɪɜɚɹ�ɝɪɭɩɩɚ��ɛɨɥɟɜɨɣ�ɫɢɧɞɪɨɦ�
ɜ� ɨɛɥɚɫɬɢ� ɲɟɢ� ɩɨ� ȼȺɒ� ɱɟɪɟɡ� �� ɦɟɫ� ɥɟɱɟɧɢɹ� ɫɧɢɡɢɥɫɹ� ɧɚ� ������
�S��������ɱɟɪɟɡ���ɦɟɫ�±�ɧɚ��������S��������ɱɟɪɟɡ���±�ɧɚ��������ɪ��������
Ȼɨɥɟɡɧɟɧɧɨɫɬɶ�ɉɌ�ɩɪɢ�ɩɚɥɶɩɚɰɢɢ�ɭɦɟɧɶɲɢɥɚɫɶ�ɱɟɪɟɡ���ɦɟɫ�ɥɟɱɟɧɢɹ�
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ɧɚ������� �S�������� ɱɟɪɟɡ���±�ɧɚ������� �S�������� ɱɟɪɟɡ���±�ɧɚ�������
�S��������Ⱥɦɩɥɢɬɭɞɚ�ɪɨɬɚɰɢɢ�ɝɨɥɨɜɵ�ɩɨ�ɰɟɧɬɪɚɥɶɧɨɣ�ɨɫɢ�ɱɟɪɟɡ���ɦɟɫ�
ɬɟɪɚɩɢɢ�ɭɜɟɥɢɱɢɥɚɫɶ�ɧɚ��������S��������ɱɟɪɟɡ���±�ɧɚ��������S��������
�� ±� ɧɚ� ������ �S!������� ɑɟɪɟɡ� �� ɦɟɫ� ɥɟɱɟɧɢɹ� ɩɨɞɜɢɠɧɨɫɬɶ� ɲɟɢ� ɜ�
ɫɚɝɢɬɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɭɥɭɱɲɢɥɚɫɶ�ɧɚ��������ɪ��������ɱɟɪɟɡ���ɢ���
ɦɟɫ�ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɷɬɨɣ�ɩɪɨɛɵ�ɧɟ�ɡɚɮɢɤɫɢɪɨɜɚɧɨ����������
��������ɪ!�������ɋɧɢɠɟɧɢɟ�Ʉɀ�ɩɟɪɟɞ�ɧɚɱɚɥɨɦ�ɥɟɱɟɧɢɹ�ɩɪɢɛɥɢɠɚɥɨɫɶ�
ɤ� ɭɪɨɜɧɸ� ɭɦɟɪɟɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɩɨ� ɢɧɞɟɤɫɭ�ȼɟɪɧɨɧɚ�� ɑɟɪɟɡ� �� ɢ� ��
ɦɟɫ� ɢɡɦɟɧɟɧɢɹ� Ʉɀ� ɪɚɫɰɟɧɢɜɚɥɢɫɶ� ɤɚɤ� ɥɟɝɤɢɟ� ɧɚɪɭɲɟɧɢɹ� ���������
������ɪ��������ɧɚ���ɣ�ɦɟɫɹɰ�ɜɧɨɜɶ�ɞɨɫɬɢɝɧɭɬɵ�ɭɦɟɪɟɧɧɵɟ�ɧɚɪɭɲɟɧɢɹ��
�������� S!������ȼɬɨɪɚɹ� ɝɪɭɩɩɚ�� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ� ɜ� ɨɛɥɚɫɬɢ�ɲɟɢ� ɩɨ�
ȼȺɒ�ɱɟɪɟɡ���ɦɟɫ�ɥɟɱɟɧɢɹ�ɫɧɢɡɢɥɫɹ�ɧɚ��������S��������ɱɟɪɟɡ���±�ɧɚ�
������ �S�������� ɱɟɪɟɡ���±�ɧɚ������� �S�������Ȼɨɥɟɡɧɟɧɧɨɫɬɶ�ɉɌ�ɩɪɢ�
ɩɚɥɶɩɚɰɢɢ�ɭɦɟɧɶɲɢɥɚɫɶ�ɱɟɪɟɡ���ɦɟɫ�ɧɚ��������S��������ɱɟɪɟɡ���ɢ���
ɦɟɫ� ±� ɧɚ� ���� �S�������� Ɋɨɬɚɰɢɹ� ɝɨɥɨɜɵ� ɩɨ� ɰɟɧɬɪɚɥɶɧɨɣ� ɨɫɢ� ɱɟɪɟɡ�
�� ɦɟɫ� ɥɟɱɟɧɢɹ� ɭɜɟɥɢɱɢɥɚɫɶ� ɧɚ� ������ �S�������� ɱɟɪɟɡ� �� ±� ɧɚ� ������
�S����������±�ɧɚ��������S��������Ⱦɜɢɠɟɧɢɹ�ɜ�ɫɚɝɢɬɬɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�
ɫɭɳɟɫɬɜɟɧɧɨ�ɢɡɦɟɧɹɥɢɫɶ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɯ���ɦɟɫɹɰɟɜ�ɧɚɛɥɸɞɟɧɢɹ�
��������� �������� �������� ɪ�������� ɍɦɟɪɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� Ʉɀ� ɩɨ�
ȼɟɪɧɨɧɭ�ɱɟɪɟɡ���ɦɟɫ�ɬɟɪɚɩɢɢ�ɏ�ɆɎɊ�ɋ�ɪɚɫɰɟɧɢɜɚɥɢɫɶ�ɤɚɤ�ɥɟɝɤɢɟ�
��������� S�������� ɧɟ� ɭɯɭɞɲɢɜ� ɞɨɫɬɢɝɧɭɬɵɯ� ɩɨɡɢɰɢɣ� ɤ� ��ɦ� ɢ� ��ɦ�
ɦɟɫɹɰɚɦ�ɧɚɛɥɸɞɟɧɢɹ����������������S��������ɋɪɚɜɧɟɧɢɟ�ɨɛɟɢɯ�ɝɪɭɩɩ�
ɩɨɤɚɡɚɥɨ�ɡɧɚɱɢɦɵɟ�ɩɪɟɢɦɭɳɟɫɬɜɚ��ɪ���������ɣ�ɝɪɭɩɩɵ��ɞɨɫɬɢɝɧɭɬɵɟ�ɤ�
��ɦɭ�ɦɟɫɹɰɭ�ɧɚɛɥɸɞɟɧɢɹ�ɩɨ�ɩɨɤɚɡɚɬɟɥɹɦ�ɛɨɥɢ�ɩɨ�ȼȺɒ��ɩɨɞɜɢɠɧɨɫɬɢ�
ɲɟɢ� ɜ� ɫɚɝɢɬɬɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ� ɢ� ɢɧɞɟɤɫɭ� ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ȼɟɪɧɨɧɚ��
ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɤɚɡɵɜɚɟɬ� ɩɪɟɢɦɭɳɟɫɬɜɨ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɥɟɱɟɧɢɹ� ɏ�ɆɎɊ�ɋ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɫɬɚɧɞɚɪɬɧɨɣ� ɬɟɪɚɩɢɟɣ� ɇɉȼɉ�Ɇ� ɩɪɢ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɰɟɪɜɢɤɚɥɝɢɢ�ɜɟɪɬɟɛɪɨɝɟɧɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�
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,QWURGXFWLRQ�� &HUYLFDOJLD� LV� D� SDLQ� V\QGURPH� FKDUDFWHUL]HG� DV� QHFN�
SDLQ��,W�LV�RIWHQ�DFFRPSDQLHG�E\�WHQVLRQ�DQG�SDLQ�LQ�QHFN�PXVFOHV�DORQJ�
ZLWK�OLPLWHG�PRYHPHQW�DFWLYLW\�RI�WKH�FHUYLFDO�SDUW�RI�VSLQH��,I�WKLV�SDLQ�
V\QGURPH� KDV� D� YHUWHEURJHQLF� RULJLQ� LW� RIWHQ� ODVWV� IRU� D� ORQJ� WLPH� DQG�
LV� XVXDOO\� WUHDWPHQW� UHVLVWDQW�� ,Q� WKDW� FDVH� LW� UHVXOWV� LQ� GHYHORSPHQW� RI�
SV\FKRHPRWLRQDO� GLVRUGHUV� ZKLFK� ORZHUV� SDWLHQWV� TXDOLW\� RI� OLIH�� $LP��
(YDOXDWLRQ�RI�WKH�FOLQLFDO�HI¿FDF\�RI�WKH�VWDQGDUG�PHGLFDPHQWDO� WKHUDS\�
LQFOXGLQJ�D� VHOHFWLYH�QRQ�VWHURLGDO� DQWL�LQÀDPPDWRU\�GUXJ� DQG�FHQWUDOO\�
DFWLQJ�PXVFOH� UHOD[DQW� �16$,'�05�� LQ� FRPSDULVRQ�ZLWK� D� FRPSOH[�RI�
FKRQGURLWLQ� VXOIDWH� LQMHFWLRQV� LQ� FRPELQDWLRQ� ZLWK� P\RIDVFLDO� UHOHDVH�
�0I5�� DQG� VWUHWFKLQJ� �6�� LQ� WKH� WUHDWPHQW� RI� SDWLHQWV� ZLWK� FKURQLF�
QRQVSHFL¿F� QHFN� SDLQ�&113��� 0DWHULDOV� DQG� PHWKRGV�� 7ZR� JURXSV� RI�
SDWLHQWV� ZLWK� &113�ZHUH� FRPSDUHG�� *URXSV� DUH� FRPSDUDEOH� RQ� D� VH[��
DJH�� OHYHO� DQG� GXUDWLRQ� RI� D� SDLQ� V\QGURPH� LQ� WKH� QHFN�� 7KH� PDMRULW\�
RI� SDWLHQWV� KDG� D� GLDJQRVH� RI� FHUYLFDO� VSLQH� RVWHRFKRQGURVLV�� LQ� SDUW� ±�
KXPHURVFDSXODU�SHULDUWKULWLV���VW�JURRS�����SDWLHQWV�ZLWK�&113�UHFHLYHG�
WUHDWPHQW�16$,'�05�ZLWKLQ� ���GD\V�� �QG�JURRS�� ��� SDWLHQWV� UHFHLYHG�
WUHDWPHQW�FRQVLVWHG�RI�+RQGURJDUG�����PJ���WLPHV�D�ZHHN�LQ�SDUDPHGLDO�
SRLQW�GRVH� UDWH�  ��� PO�� ���� J�� LQ� FRPELQDWLRQ� 0I5�6�� 3DWLHQWV� ZHUH�
DVVHVVHG�DW�EDVHOLQH�������DQG���PRQWKV��P��DIWHU�LWV�FRPPHQFHPHQW��7KH�
OHYHO� RI� SDLQ� E\� 9$6� GD\WLPH�� WHQGHUQHVV� RI� SDUDYHUWHEUDO� SRLQWV�� DQG�
IXQFWLRQDO�FKDQJHV�LQ�WKH�QHFN�RQ�WKH�WRWDO�DPSOLWXGH�RI�WKH�FHQWUDO�D[LV�
RI� URWDWLRQ��ÀH[LRQ�RI� WKH�FHUYLFDO� VSLQH�E\�D� VDPSOH�©FKLQ�VWHUQXPª� LQ�
WKH� VDJLWWDO� SODQH�ZHUH� HYDOXDWHG�� /HVLRQ� RI� WKH� TXDOLW\� RI� OLIH� DQG� WKH�
G\QDPLFV�RI�WKHLU�UHFRYHU\�ZHUH�DQDO\]HG�E\�1HFN�'LVDELOLW\�,QGH[��1',���
6WDWLVWLFDO� SURFHVVLQJ� ZDV� FDUULHG� RXW� DFFRUGLQJ� WR� SURJUDP� 6WDWLVWLFD��
������5HOLDEOH�YDOXHV�� S�������5HVXOWV�� �VW� JURRS��SDLQ� V\QGURPH� LQ� WKH�
QHFN�RQ�9$6�GD\WLPH�DIWHU���P�RI�WUHDWPHQW�GHFUHDVHG�E\��������S�������
DIWHU���±��������S����������±��������ɪ��������3DUDYHUWHEUDO� WHQGHUQHVV�
RQ�SDOSDWLRQ�GHFUHDVHG�DIWHU���P�RI�WUHDWPHQW�E\��������S�������DIWHU���
±��������S����������±��������S��������7KH�DPSOLWXGH�RI�KHDG�URWDWLRQ�RQ�
WKH�FHQWUDO�D[LV�DW���P�RI�WUHDWPHQW�LQFUHDVHG�E\��������S��������DIWHU���±�
�������S����������±��������S!�������$IWHU���P�RI�WKHUDS\�WKH�DPSOLWXGH�
RI�KHDG�PRYHPHQWV�LQ�WKH�VDJLWWDO�SODQH�LQFUHDVHG�E\��������ɪ��������DIWHU�
��DQG���P�HVVHQWLDO�FKDQJHV�DUHQ¶W�SUHVHQW�����������������ɪ!�������7KH�
OHVLRQ�RI�TXDOLW\�RI�OLIH�RI�SDWLHQWV�ZLWK�&13�EHIRUH�WUHDWPHQW�ZDV�FORVH�
WR� WKH� OHYHO�RI�PRGHUDWH�YLRODWLRQV�E\�1',��$IWHU���DQG���P�RI� WKHUDS\�
WKH�FKDQJHV�LQ�TXDOLW\�RI�OLIH�ZHUH�UHJDUGHG�DV�PLOG�LPSDLUPHQWV����������

������ɪ��������IRU��UG�P�PRGHUDWH�YLRODWLRQV�DUH�DJDLQ�UHDFKHG����������
S!��������QG�JURRS��SDLQ�V\QGURPH�LQ� WKH�QHFN�RQ�9$6�GD\WLPH�DIWHU���
P�RI� WUHDWPHQW�GHFUHDVHG�E\��������S��������DIWHU���±��������S��������
��±��������S��������3DUDYHUWHEUDO�WHQGHUQHVV�RQ�SDOSDWLRQ�GHFUHDVHG�DIWHU�
��P�RI� WUHDWPHQW�E\��������S�������DIWHU���DQG���±������S��������7KH�
DPSOLWXGH�RI�KHDG�URWDWLRQ�RQ�WKH�FHQWUDO�D[LV�DW���P�RI�WUHDWPHQW�LQFUHDVHG�
E\��������S��������DIWHU���±��������S����������±��������S��������7KH�
DPSOLWXGH�RI�KHDG�PRYHPHQWV�LQ�WKH�VDJLWWDO�SODQH�VLJQL¿FDQWO\�FKDQJHG�
ZLWKLQ���P�RI� UHVHDUFK� ��������� �������� ��������ɪ��������7KH� OHYHO�RI�
PRGHUDWH�YLRODWLRQV�E\�1',�DIWHU���P�RI�WUHDWPHQW�ZHUH�UHJDUGHG�DV�PLOG�
LPSDLUPHQWV� ��������� S�������� LQ� �� DQG� ��P� RI� UHVHDUFK� UHVXOWV� GLGQ¶W�
ZRUVHQ����������������S��������$IWHU�FRPSDULQJ�WZR�JURXSV�RI�SDWLHQWV�
WKH� VHFRQG� RQH� KDV� VKRZHG� VLJQL¿FDQW� LPSURYHPHQWV� �S�������� $IWHU�
WKUHH�P�RI�UHVHDUFK�WKH�¿QGLQJV�VKRZHG�WKDW�WKH��QG�JURXS�RI�SDWLHQWV�KDV�
WKH�PRVW�H[SUHVVHG�FKDQJHV�LQ�SDLQ�V\QGURPH�LQ�WKH�QHFN�RQ�9$6��QHFN�
PRELOLW\�LQ�WKH�VDJLWWDO�SODQH��WKH�TXDOLW\�RI�OLIH�E\�1',��&RQFOXVLRQ��7KLV�
UHVHDUFK�VKRZV�DGYDQWDJH�RI�FOLQLFDO�HI¿FLHQF\�RI�FRPSOH[�WUHDWPHQW�RI�
+�0I5�6�LQ�FRPSDULVRQ�ZLWK�VWDQGDUG�WKHUDS\�RI�16$,'�05�DW�SDWLHQWV�
ZLWK�&113�

ɋȼȿɊɏɆȿȾɅȿɇɇɕȿ� ɄɈɅȿȻȺɇɂə� ɉɈɌȿɇɐɂȺɅɈȼ�
ȽɈɅɈȼɇɈȽɈ� ɆɈɁȽȺ� ɑȿɅɈȼȿɄȺ� ɄȺɄ� ɄɈɊɊȿɅəɌɕ�
ɉɊɈɐȿɋɋɈȼ� ɆɍɅɖɌɂɋȿɇɋɈɊɇɈɃ� ɉȿɊȿɊȺȻɈɌɄɂ�
ɂɇɎɈɊɆȺɐɂɂ� ɉȿɊȼɂɑɇɕɆɂ� ɄɈɊɄɈȼɕɆɂ�
ɉɊȿȾɋɌȺȼɂɌȿɅɖɋɌȼȺɆɂ�ɋȿɇɋɈɊɇɕɏ�ɋɂɋɌȿɆ
Ⱥ�Ⱥ��Ʉɪɟɛɫ��Ʉ�ɋ��ɉɭɝɚɱɟɜ��ȿ�ȼ��Ɂɸɡɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��ɂ�ȼ��Ɏɢɥɢɩɩɨɜ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɜɟɪɯɦɟɞɥɟɧɧɵɟ� ɤɨɥɟɛɚɧɢɹ� ɩɨɬɟɧɰɢɚɥɨɜ� �ɋɆɄɉ��
ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɫɥɨɠɧɨɨɪɝɚɧɢɡɨɜɚɧɧɭɸ� ɞɢɧɚɦɢɤɭ�
ɛɢɨɩɨɬɟɧɰɢɚɥɨɜ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɫ� ɱɚɫɬɨɬɚɦɢ� ɦɟɧɟɟ� ���� Ƚɰ�� ȼ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɫɟ� ɛɨɥɶɲɭɸ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɢɨɛɪɟɬɚɟɬ� ɢɡɭɱɟɧɢɟ�
ɧɟɣɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɋɆɄɉ��ɨɞɧɚɤɨ�ɜɩɥɨɬɶ�
ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɭɱɟɧɧɵɦ� ɭɱɚɫɬɢɟ� ɪɚɡɥɢɱɧɵɯ�
ɞɢɚɩɚɡɨɧɨɜ� ɋɆɄɉ� ɜ� ɦɭɥɶɬɢɫɟɧɫɨɪɧɵɯ� ɦɟɯɚɧɢɡɦɚɯ� ɚɧɚɥɢɡɚ� ɢ�
ɩɟɪɟɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ�ɭ�ɱɟɥɨɜɟɤɚ��ɱɬɨ�ɢ�ɩɨɫɥɭɠɢɥɨ�ɨɛɴɟɤɬɢɜɧɨɣ�
ɩɪɟɞɩɨɫɵɥɤɨɣ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶ� ɪɚɛɨɬɵ� ±� ɜɵɹɜɢɬɶ� ɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɩɟɪɟɫɬɪɨɣɤɢ� ɋɆɄɉ�
ɧɚɞ� ɨɛɥɚɫɬɹɦɢ� ɩɪɨɟɤɰɢɣ� ɩɟɪɜɢɱɧɨɣ� ɡɪɢɬɟɥɶɧɨɣ� ɤɨɪɵ� �ɉɁɄ�� ɩɪɢ�
ɩɪɟɞɴɹɜɥɟɧɢɢ� ɫɥɭɯɨɜɵɯ�ɢ� ɜɤɭɫɨɜɵɯ� ɫɬɢɦɭɥɨɜ�� ɩɟɪɜɢɱɧɨɣ� ɫɥɭɯɨɜɨɣ�
ɤɨɪɵ� �ɉɋɄ�� ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɡɪɢɬɟɥɶɧɵɯ� ɢ� ɜɤɭɫɨɜɵɯ� ɫɬɢɦɭɥɨɜ�� ɚ�
ɬɚɤɠɟ� ɥɨɛɧɨɣ� ɤɨɪɵ� �ɅɄ�� ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ� ɱɟɥɨɜɟɤɚ�ɩɪɢ� ɡɪɢɬɟɥɶɧɨɣ�
ɢ� ɫɥɭɯɨɜɨɣ� ɫɬɢɦɭɥɹɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ����ɞɨɛɪɨɜɨɥɶɰɟɜ�±�ɦɭɠɱɢɧ�ɢ�ɠɟɧɳɢɧ�ɜ�ɜɨɡɪɚɫɬɟ���±
���ɝɨɞ�����ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɧɚɛɥɸɞɟɧɢɣ���Ⱦɢɧɚɦɢɤɚ�ɋɆɄɉ�ɛɵɥɚ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɯɥɨɪɫɟɪɟɛɪɹɧɵɯ� ɷɥɟɤɬɪɨɞɨɜ�
�ɨɬɜɟɞɟɧɢɹ� )S��� 7��� 2���� ɚ� ɬɚɤɠɟ� ɦɧɨɝɨɤɚɧɚɥɶɧɨɝɨ� ɭɫɢɥɢɬɟɥɹ�
ɛɢɨɩɨɬɟɧɰɢɚɥɨɜ� ɢ� ɚɧɚɥɨɝɨ�ɰɢɮɪɨɜɨɝɨ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ�� ȼ� ɤɚɱɟɫɬɜɟ�
ɫɟɧɫɨɪɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɫɥɟɞɭɸɳɢɟ�ɝɪɭɩɩɵ�ɫɬɢɦɭɥɨɜ��
ɡɪɢɬɟɥɶɧɵɟ� �ɬɟɦɧɨɬɚ� ɢ� ɮɨɬɨɫɬɢɦɭɥɹɰɢɹ��� ɫɥɭɯɨɜɵɟ� �ɬɢɲɢɧɚ� ɢ�
ɮɨɧɨɫɬɢɦɭɥɹɰɢɹ���ɜɤɭɫɨɜɵɟ��ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ�ɜɨɞɚ��ɜɨɞɧɵɣ�ɪɚɫɬɜɨɪ�
ɝɥɸɤɨɡɵ� ɢ� ɯɥɨɪɢɞɚ� ɧɚɬɪɢɹ��� Ɉɛɪɚɛɨɬɤɚ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɜɤɥɸɱɚɥɚ�ɜ�ɫɟɛɹ�ɚɦɩɥɢɬɭɞɧɨ�ɜɪɟɦɟɧɧɨɣ�ɚɧɚɥɢɡ�ɋɆɄɉ��ɨɫɧɨɜɚɧɧɵɣ�
ɧɚ� ɩɪɢɦɟɧɟɧɢɢ� ɚɥɝɨɪɢɬɦɚ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� Ɏɭɪɶɟ�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɡɧɚɱɢɦɨɫɬɶ� ɨɬɥɢɱɢɣ� ɨɰɟɧɢɜɚɥɚɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ�
ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ�ɚɧɚɥɢɡɚ��ɩɪɢɱɟɦ�ɨɬɥɢɱɢɹ�ɫ�S������ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ�
ɤɚɤ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚ�
ɞɢɧɚɦɢɤɭ� ɫɟɤɭɧɞɧɨɝɨ� ɞɢɚɩɚɡɨɧɚ� ɋɆɄɉ� ɧɚɞ� ɨɛɥɚɫɬɹɦɢ� ɩɪɨɟɤɰɢɣ�
ɉɁɄ� ɜɥɢɹɥɢ� ɧɟ� ɬɨɥɶɤɨ� ɡɪɢɬɟɥɶɧɵɟ� ɫɬɢɦɭɥɵ�� ɧɨ� ɢ� ɫɟɧɫɨɪɧɵɟ�
ɪɚɡɞɪɚɠɢɬɟɥɢ� ɢɧɨɣ� ɦɨɞɚɥɶɧɨɫɬɢ�� Ɋɢɬɦɢɱɟɫɤɚɹ� ɮɨɧɨɫɬɢɦɭɥɹɰɢɹ�
ɩɪɢɜɨɞɢɥɚ� ɤ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɦɭ� �S �������� ɭɜɟɥɢɱɟɧɢɸ�
ɫɩɟɤɬɪɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɢ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ�ɨɬ�����
Ƚɰ�ɞɨ�����Ƚɰ��ɉɪɢ�ɞɟɣɫɬɜɢɢ�ɪɚɫɬɜɨɪɚ�ɝɥɸɤɨɡɵ�ɧɚɞ�ɉɁɄ�ɧɚɛɥɸɞɚɥɨɫɶ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ�
ɫɟɤɭɧɞɧɵɯ� ɋɆɄɉ�� ɋɯɨɞɧɵɦ� ɨɛɪɚɡɨɦ� ɪɚɫɬɜɨɪ� ɯɥɨɪɢɞɚ� ɧɚɬɪɢɹ�
ɩɪɢɜɨɞɢɥ� ɤ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɦɭ� ɭɜɟɥɢɱɟɧɢɸ� ɫɩɟɤɬɪɚɥɶɧɨɣ�
ɦɨɳɧɨɫɬɢ� ɫɟɤɭɧɞɧɵɯ� ɋɆɄɉ� ������ Ƚɰ� ±� ���� Ƚɰ��� ɉɨɞɨɛɧɚɹ�� ɧɨ� ɧɟ�
ɚɧɚɥɨɝɢɱɧɚɹ�ɬɟɧɞɟɧɰɢɹ�ɧɚɛɥɸɞɚɥɚɫɶ�ɢ�ɜ�ɦɧɨɝɨɫɟɤɭɧɞɧɨɦ�ɞɢɚɩɚɡɨɧɟ�
ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ� ɫɟɧɫɨɪɧɵɯ� ɫɬɢɦɭɥɨɜ�� Ⱦɨɫɬɨɜɟɪɧɵɯ�
ɩɟɪɟɫɬɪɨɟɤ�ɞɢɧɚɦɢɤɢ�ɫɟɤɭɧɞɧɵɯ�ɋɆɄɉ�ɩɪɢ�ɜɨɡɞɟɣɫɬɜɢɢ�ɡɪɢɬɟɥɶɧɵɯ�
ɢɥɢ�ɜɤɭɫɨɜɵɯ�ɫɬɢɦɭɥɨɜ�ɧɚɞ�ɩɪɨɟɤɰɢɹɦɢ�ɉɋɄ�ɨɛɧɚɪɭɠɟɧɨ�ɧɟ�ɛɵɥɨ��
ɨɞɧɚɤɨ� ɨɧɢ� ɩɪɢɜɨɞɢɥɢ� ɤ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɦɭ� ɫɧɢɠɟɧɢɸ�
ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ� ɦɧɨɝɨɫɟɤɭɧɞɧɨɝɨ� ɞɢɚɩɚɡɨɧɚ�� ȼ� ɱɚɫɬɧɨɫɬɢ��
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ɮɨɬɨɫɬɢɦɭɥɹɰɢɹ�ɩɪɢɜɨɞɢɥɚ�ɤ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɦɭ�ɭɦɟɧɶɲɟɧɢɸ�
ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ� ɦɧɨɝɨɫɟɤɭɧɞɧɵɯ� ɋɆɄɉ� ɧɚ� ɭɪɨɜɧɟ� ɉɋɄ�
�������±����� Ƚɰ��� ɋɯɨɞɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ�
ɦɧɨɝɨɫɟɤɭɧɞɧɵɯ� ɜɨɥɧ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɩɪɢ� ɨɪɨɲɟɧɢɢ� ɩɨɥɨɫɬɢ� ɪɬɚ�
ɪɚɫɬɜɨɪɨɦ�ɝɥɸɤɨɡɵ�ɢ�ɯɥɨɪɢɞɚ�ɧɚɬɪɢɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɯɚɪɚɤɬɟɪɨɦ�ɷɬɢɯ�
ɋɆɄɉ�ɩɪɢ�ɚɩɩɥɢɤɚɰɢɢ�ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ�ɜɨɞɵ��ȼɵɹɜɥɟɧɨ��ɱɬɨ�ɩɪɢ�
ɮɨɬɨɫɬɢɦɭɥɹɰɢɢ� ɜɨɡɧɢɤɚɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɩɟɪɟɫɬɪɨɣɤɢ�
ɫɟɤɭɧɞɧɨɝɨ� ɢ� ɦɧɨɝɨɫɟɤɭɧɞɧɨɝɨ� ɞɢɚɩɚɡɨɧɨɜ� ɋɆɄɉ� ɜ� ɨɛɥɚɫɬɹɯ� ɅɄ��
ɩɪɢ� ɷɬɨɦ� ɪɢɬɦɢɱɟɫɤɚɹ� ɮɨɧɨɫɬɢɦɭɥɹɰɢɹ� ɧɟ� ɨɤɚɡɵɜɚɥɚ� ɜɥɢɹɧɢɹ� ɧɚ�
ɞɢɧɚɦɢɤɭ� ɋɆɄɉ� ɧɚɞ� ɩɪɨɟɤɰɢɹɦɢ� ɅɄ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɫɟɤɭɧɞɧɵɣ� ɢ� ɦɧɨɝɨɫɟɤɭɧɞɧɵɣ� ɞɢɚɩɚɡɨɧɵ� ɋɆɄɉ�
ɩɪɢɧɢɦɚɸɬ� ɭɱɚɫɬɢɟ� ɜ� ɦɭɥɶɬɢɫɟɧɫɨɪɧɨɣ� ɩɟɪɟɪɚɛɨɬɤɟ� ɢɧɮɨɪɦɚɰɢɢ� ɜ�
ɨɛɥɚɫɬɹɯ�ɩɟɪɜɢɱɧɵɯ� ɫɟɧɫɨɪɧɵɯ� ɤɨɪɤɨɜɵɯ�ɨɬɞɟɥɨɜ� ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��
ɩɪɢ� ɷɬɨɦ� ɩɟɪɟɫɬɪɨɣɤɢ� ɞɢɧɚɦɢɤɢ� ɷɬɢɯ� ɞɢɚɩɚɡɨɧɨɜ� ɢɦɟɸɬ� ɧɟ� ɬɨɥɶɤɨ�
ɦɨɞɚɥɶɧɨ�ɫɩɟɰɢɮɢɱɟɫɤɢɣ��ɧɨ�ɢ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɫɬɢɦɭɥ�ɫɩɟɰɢɮɢɱɧɵɣ�
ɯɚɪɚɤɬɟɪ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ� ɜ� ɪɚɦɤɚɯ� ɪɟɚɥɢɡɚɰɢɢ� Ɏɐɉ� ©ɇɚɭɱɧɵɟ� ɢ�
ɧɚɭɱɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ� ɤɚɞɪɵ�ɢɧɧɨɜɚɰɢɨɧɧɨɣ�Ɋɨɫɫɢɢª�ɧɚ�����±�����
ɝɝ���ɚ�ɬɚɤɠɟ�ɩɪɢ�ɱɚɫɬɢɱɧɨɣ�ɩɨɞɞɟɪɠɤɟ�ɝɪɚɧɬɨɜ�ɊɎɎɂ��ɩɪɨɟɤɬ����
�����������ɊȽɇɎ�ɢ�ɫɬɢɩɟɧɞɢɢ�ɉɪɟɡɢɞɟɧɬɚ�ɊɎ��ɋɉ��������������
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<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ��,QIUDVORZ�RVFLOODWLRQV��,62��RI�EUDLQ�SRWHQWLDOV�DUH�FRPSOH[�
G\QDPLFDO�ELRHOHFWULFDO�SKHQRPHQD�ZLWK�IUHTXHQFLHV�RI�EHORZ�RI�����+]��
1RZ�WKH�VWXGLHV�RI�WKRVH�QHXURSK\VLRORJLFDO�SURFHVVHV�WKDW�DUH�DVVRFLDWHG�
ZLWK� ,62� EHFRPH� PRUH� LPSRUWDQW�� +RZHYHU�� SDUWLFLSDWLRQ� RI� ,62� LQ�
PXOWLVHQVRU\� PHFKDQLVPV� RI� VHQVRU\� LQIRUPDWLRQ� SURFHVVLQJ� LQ� KXPDQ�
EUDLQ�UHPDLQV�XQGRFXPHQWHG�DQG�REVFXUH�\HW��7KHVH�IDFWV�IRUPHG�WKH�EDVLV�
RI� WKLV� VWXG\��$LP��7KH� DLP� RI� WKLV�ZRUN�ZDV� WR� UHYHDO� ,62� G\QDPLFDO�
FKDQJHV�RYHU�SURMHFWLRQV�RI�SULPDU\�YLVXDO�FRUWH[��39&���SULPDU\�DXGLWRU\�
FRUWH[� �3$&��� DQG� JXVWDWRU\� �IURQWDO�� FRUWH[� �)&�� RI� KXPDQV� XQGHU�
FRQGLWLRQV�RI�DFRXVWLF��YLVXDO�DQG�JXVWDWRU\�VWLPXOXV�H[SRVXUH�LQ�KXPDQ�
YROXQWHHUV��0DWHULDOV� DQG�PHWKRGV�� )LIWHHQ� YROXQWHHUV�ZHUH� LQFOXGHG� LQ�
WKLV�VWXG\��ERWK�PDOHV�DQG�IHPDOHV��ZLWK�WKH�DJH�RI�������\HDUV�ROG��Q ���
UHSHDWHG� REVHUYDWLRQV��� ,62� ZHUH� UHFRUGHG� XVLQJ� VLOYHU�VLOYHU� FKORULGH�
VXUIDFH�VNLQ�HOHFWURGHV�WKDW�ZHUH�SRVLWLRQHG�LQ�)S���7���2��ORFDWLRQV��:H�
XVHG�PXOWLFKDQQHO�$&�'&� DPSOL¿HU� DQG� DQDORJ�WR�GLJLWDO� FRQYHUWHU� IRU�
WKDW�SXUSRVHV��7KH�UHFRUGLQJV�ZHUH�REWDLQHG�XQGHU�FRQGLWLRQV�RI�VHQVRU\�
VWLPXODWLRQ� E\� PHDQV� RI�� YLVXDO� VWLPXOL� �GDUNQHVV� DQG� UK\WKPLF� SKRWLF�
VWLPXODWLRQ���DXGLWRU\�VWLPXOL��VLOHQFH�DQG�UK\WKPLF�DFRXVWLF�VWLPXODWLRQ���
DQG�JXVWDWRU\�VWLPXOL��GLVWLOOHG�ZDWHU��JOXFRVH�VROXWLRQ��VDOLQH��H[SRVXUH��
,62�ZHUH�DQDO\]HG�E\�PHDQV�RI�HYDOXDWLRQ�RI�WKHLU�VSHFWUDO�SURSHUWLHV��YLD�
)DVW�)RXULHU�7UDQVIRUPDWLRQ���6WDWLVWLFDO� GLIIHUHQFHV�ZHUH�PHDVXUHG� DQG�
DQDO\]HG�XVLQJ�RQH�ZD\�$129$��DQ�DOSKD�OHYHO�RI�S������ZDV�DGRSWHG�
IRU�DOO�VLJQL¿FDQFH�WHVWV��5HVXOWV��,W�ZDV�IRXQG��WKDW�RYHU�SURMHFWLRQ�RI�39&�
,62�VSHFWUDO�VKLIWV�ZHUH�REVHUYHG�QRW�RQO\�LQ�UHVSRQVH�WR�YLVXDO�EXW�DOVR�WR�
DFRXVWLF�DQG�JXVWDWRU\�VWLPXOL�DSSOLFDWLRQ��5K\WKPLF�DFRXVWLF�VWLPXODWLRQ�
LQGXFHG� VWDWLVWLFDOO\� VLJQL¿FDQW� ,62� VKLIWV� �S �������� PDQLIHVWHG� DV�
SRZHU� LQFUHDVH� RI� ,62� LQ� WKH� GRPDLQ� RI� VHFRQGV� ����±����+]��� 'XULQJ�
H[SRVXUH�RI�JOXFRVH�VROXWLRQ�DJDLQ�WKH�VSHFWUDO�SRZHUV�RI�RVFLOODWLRQV�LQ�
WKH�UDQJH�RI�VHFRQGV�LQFUHDVHG��VLPLODUO\�WKH�DSSOLFDWLRQ�RI�VDOLQH�LQGXFHV�
LQFUHDVH� RI� SRZHUV� RI� RVFLOODWLRQV�ZLWK� WKH� IUHTXHQFLHV� RI� ����±����+]��
:H�DOVR�REVHUYHG�WKDW�DSSOLFDWLRQ�RI�RWKHU�VHQVRU\�VWLPXOXV�W\SHV�LQGXFHG�
UHPDUNDEOH�FKDQJHV�RI�PXOWLVHFRQG�,62�RYHU�SURMHFWLRQV�RI�39&��7KHUH�
ZHUH�DEVHQW�DQ\�FKDQJHV�RI�,62�LQ�WKH�UDQJH�RI�VHFRQGV�RYHU�SURMHFWLRQV�
RI� 3$&� XQGHU� DSSOLFDWLRQ� RI� YLVXDO� RU� WDVWH� VWLPXOL�� EXW� WKHVH� VWLPXOL�
�H�J��UK\WKPLF�SKRWLF�VWLPXODWLRQ��VDOLQH�RU�JOXFRVH�VROXWLRQ�H[SRVXUH�YV��
GLVWLOOHG� ZDWHU�� LQGXFHG� VLJQL¿FDQW� GHFUHDVH� RI� SRZHUV� RI� PXOWLVHFRQG�
RVFLOODWLRQV�������±�����+]��WKHUH��5K\WKPLF�SKRWLF�VWLPXODWLRQ�LQGXFHG�
VWDWLVWLFDOO\�VLJQL¿FDQW�FKDQJHV�RI�,62�LQ�WKH�UDQJH�RI�VHFRQGV�DQG�GR]HQV�
RI�VHFRQGV�RYHU�SURMHFWLRQV�RI�)&��ZKHUHDV�UK\WKPLF�DFRXVWLF�VWLPXODWLRQ�
KDG� QR� HIIHFWV� RQ� ,62� G\QDPLFV� RYHU� SURMHFWLRQV� RI� )&�� &RQFOXVLRQ��
7DNHQ�WRJHWKHU��WKHVH�GDWD�DOORZ�WKH�FRQFOXVLRQ�WKDW�,62�LQ�WKH�UDQJH�RI�
VHFRQGV�DQG�GR]HQV�RI� VHFRQGV�DUH� VWURQJO\� LPSOLFDWHG� LQ� WKH�SURFHVVHV�
RI�PXOWLVHQVRU\�LQIRUPDWLRQ�QHXUDO�SURFHVVLQJ�LQ�WKH�SULPDU\�QHRFRUWLFDO�
DUHDV� RI� WKH� KXPDQ� EUDLQ�� 0RUHRYHU�� G\QDPLFDO� ,62� FKDQJHV� DUH� ERWK�
VHQVRU\�PRGDOLW\��DQG�VWLPXOXV�VSHFL¿F�E\�WKHLU�QDWXUH��
7KLV� VWXG\�ZDV�SDUWLDOO\� VXSSRUWHG�E\�JUDQWV� REWDLQHG� IURP�0LQLVWU\�RI�

(GXFDWLRQ� DQG� 6FLHQFH� RI� 5XVVLDQ� )HGHUDWLRQ�� 5)%5� �SURMHFW� ������
��������5+)��DQG�6WLSHQG�RI�3UHVLGHQW�RI�5XVVLD��63��������������

ɈɐȿɇɄȺ� ɗɎɎȿɄɌɂȼɇɈɋɌɂ� ɋɇȺ� ɉɈ� ȾȺɇɇɕɆ�
ɄȺɊȾɂɈɋɇȺ
Ʉ�ȼ��ɒɚɦɬɢɟɜɚ��ɇ�ɋ��ɋɧɢɰɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ȼ��Ʉɨɜɪɨɜ
ɉɟɪɜɵɣ�Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��
ɂ�Ɇ��ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɰɟɧɤɚ�ɤɚɱɟɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɫɧɚ�ɢ�ɟɝɨ�ɧɚɪɭɲɟɧɢɣ�
ɜɚɠɧɚ�ɢ�ɧɟɨɛɯɨɞɢɦɚ�ɞɥɹ�ɜɵɛɨɪɚ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɜ�ɫɥɭɱɚɹɯ�ɨɬɞɟɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɉɨɥɢɫɨɦɧɨɝɪɚɮɢɹ� ±� ɟɞɢɧɫɬɜɟɧɧɵɣ� ɬɪɭɞɨɟɦɤɢɣ� ɦɟɬɨɞ�
ɪɟɝɢɫɬɪɚɰɢɢ�ɢ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɫɧɚ��ɬɪɟɛɭɸɳɢɣ�ɭɱɚɫɬɢɹ�ɫɩɟɰɢɚɥɢɫɬɨɜ�
ɫɨɦɧɨɥɨɝɨɜ�� ɍɩɪɨɳɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɫɧɚ� ɹɜɥɹɟɬɫɹ�
ɜɚɠɧɨɣ� ɡɚɞɚɱɟɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɦɟɞɢɰɢɧɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɢɡɭɱɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɛɟɫɤɨɧɬɚɤɬɧɨɣ� ɪɟɝɢɫɬɪɚɰɢɢ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɫɢɝɧɚɥɨɜ� ɜɨ� ɜɪɟɦɹ� ɫɧɚ� �ɩɪɢɛɨɪ� ©Ʉɚɪɞɢɨɫɨɧ��ª�� ɫ�
ɰɟɥɶɸ� ɩɨɥɭɱɟɧɢɹ� ɞɚɧɧɵɯ� ɨ� ɤɚɱɟɫɬɜɟ� ɫɧɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ���
ɩɚɰɢɟɧɬɚ�����ɠɟɧɳɢɧ�����ɦɭɠɱɢɧ��ɫ�ɥɟɝɤɨɣ�ɢɧɫɨɦɧɢɟɣ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
±� ��������� ɝɨɞɚ��Ɇɟɬɨɞɵ� ɩɨɥɢɫɨɦɧɨɝɪɚɮɢɢ�� ɛɚɥɥɢɫɬɨɤɚɪɞɢɨɝɪɚɮɢɢ��
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ�ɫɬɚɬɢɫɬɢɤɢ��ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ�ɚɧɚɥɢɡɚ��Ɋɟɡɭɥɶɬɚɬɵ��
Ȼɵɥɚ� ɡɚɮɢɤɫɢɪɨɜɚɧɚ� ɤɨɪɪɟɥɹɰɢɹ� ɦɟɠɞɭ� ɪɚɡɥɢɱɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ�
ɩɨɥɢɫɨɦɧɨɝɪɚɦɦɵ� ɢ� ɤɚɪɞɢɨɫɧɚ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɫɧɚ� ɛɵɥ� ɜɡɹɬ�
ɫɥɟɞɭɸɳɢɣ�ɩɚɪɚɦɟɬɪ��ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɫɧɚ�±�ɨɬɧɨɲɟɧɢɟ�ɞɥɢɬɟɥɶɧɨɫɬɢ�
ɫɧɚ�ɛɟɡ�ɩɪɨɛɭɠɞɟɧɢɣ�ɤɨ�ɜɪɟɦɟɧɢ��ɩɪɨɜɟɞɟɧɧɨɦɭ�ɩɚɰɢɟɧɬɨɦ�ɜ�ɩɨɫɬɟɥɢ��
ɜɵɪɚɠɟɧɧɨɟ� ɜ� ɩɪɨɰɟɧɬɚɯ�� Ⱦɚɧɧɵɣ� ɩɚɪɚɦɟɬɪ� ɛɵɥ� ɢɫɩɨɥɶɡɨɜɚɧ�
ɜ� ɤɚɱɟɫɬɜɟ� ɡɚɜɢɫɢɦɨɣ� ɩɟɪɟɦɟɧɧɨɣ�� ɜ� ɤɚɱɟɫɬɜɟ� ɧɟɡɚɜɢɫɢɦɵɯ� ±�
ɩɚɪɚɦɟɬɪɵ� ɛɚɥɥɢɫɬɨɤɚɪɞɢɨɝɪɚɮɢɢ�� ȼ� ɪɟɝɪɟɫɫɢɨɧɧɨɦ� ɭɪɚɜɧɟɧɢɢ��
ɩɨɡɜɨɥɹɸɳɟɦ�ɞɨɫɬɨɜɟɪɧɨ�ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɫɧɚ��ɛɵɥɢ�
ɜɤɥɸɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɞɢɧɚɦɢɤɚ� ɞɜɢɝɚɬɟɥɶɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� �ɬɪɟɧɞ� ȾȺ��� ɩɪɨɰɟɧɬɧɨɟ� ɡɧɚɱɟɧɢɟ� ȾȺ� �ȾȺ��� ɢ� ɫɩɟɤɬɪ�
+LJK� )UHTXHQF\� ɡɚ� ɩɟɪɜɵɣ� ɱɚɫ� �+)�� ɢ� +)� ɡɚ� ɩɨɫɥɟɞɧɢɣ� ɱɚɫ� �+)ɩ���
ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɧɚ�� ɢɡɭɱɟɧɧɚɹ� ɩɪɢ� ɩɨɥɢɫɨɦɧɨɝɪɚɮɢɢ�� ɫɨɫɬɚɜɢɥɚ� ɜ�
ɫɪɟɞɧɟɦ��������ɚ�ɩɪɟɞɢɤɬɨɪɧɚɹ��ɪɚɫɫɱɢɬɚɧɧɚɹ�ɫ�ɩɨɦɨɳɶɸ�ɭɪɚɜɧɟɧɢɹ�
ɪɟɝɪɟɫɫɢɢ��±��������Ʉɨɷɮɮɢɰɢɟɧɬ�ɤɨɪɪɟɥɹɰɢɢ�ɫɨɫɬɚɜɢɥ�������ȼɵɜɨɞɵ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɤɚɪɞɢɨɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɩɨɥɭɱɟɧɧɵɯ� ɛɟɫɤɨɧɬɚɤɬɧɵɦ�
ɦɟɬɨɞɨɦ� �Ʉɚɪɞɢɨɫɨɧ����� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɜ� ɪɟɝɪɟɫɫɢɨɧɧɨɣ�
ɦɨɞɟɥɢ��ɩɨɡɜɨɥɹɟɬ�ɞɨɫɬɨɜɟɪɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɤɚɱɟɫɬɜɨ�ɫɧɚ��ɧɟ�ɩɪɢɛɟɝɚɹ�
ɤ�ɩɨɥɢɫɨɦɧɨɝɪɚɮɢɢ�ɭ�ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɩɚɰɢɟɧɬɨɜ�

()),&,(1&<� $1$/<6,6� 2)� 6/((3� %$6('� 21� 7+(�
%$//,672&$5',2*5$3+<�'$7$
.�9��6KDPWLHYD��1�6��6QLWVND\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�9��.RYURY
,�0��6HFKHQRY�)LUVW�0RVFRZ�6WDWH�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH�DQDO\VLV�RI� VOHHS�FKDUDFWHULVWLFV�DQG�VOHHS�GLVRUGHUV� LV�
LPSRUWDQW�DQG�QHFHVVDU\�ZKLOH�FKRRVLQJ�WKH�ULJKW�WDFWLF�RI�WUHDWPHQW�LQ�FDVHV�
RI�VRPH�GLVHDVHV��3RO\VRPQRJUDSK\�LV�WKH�RQO\�ODERU�FRQVXPLQJ�PHWKRG�
RI� UHJLVWUDWLRQ� DQG�DVVHVVPHQW�RI� VOHHS�TXDOLW\�� GHPDQGLQJ�SDUWLFLSDWLRQ�
RI� H[SHUW� VRPQRORJLVWV��7R� VLPSOLI\� WKH� SURFHVV� RI� DVVHVVPHQW� RI� VOHHS�
TXDOLW\� LV�DQ� LPSRUWDQW�SUREOHP�RI�PRGHUQ�PHGLFLQH��$LP��7R�VWXG\�WKH�
SRVVLELOLW\�RI�XVLQJ�FRQWDFWOHVV�UHJLVWUDWLRQ�RI�SK\VLRORJLFDO�VLJQDOV�GXULQJ�
VOHHS� �.DUGLRVRQ��� GHYLFH�� IRU� WKH� SXUSRVH� RI� GDWD� DFTXLVLWLRQ� RI� VOHHS�
TXDOLW\�� 0DWHULDOV� DQG� PHWKRGV�� ��� SDWLHQWV� ���� ZRPHQ�� ��� PHQ�� ZLWK�
LQVRPQLD�� DYHUDJH� DJH�±����������\HDUV��0HWKRGV�RI� SRO\VRPQRJUDSK\��
EDOOLVWRFDUGLRJUDSK\��QRQSDUDPHWULF�VWDWLVWLFV��UHJUHVVLRQ�DQDO\VLV��5HVXOWV��
7KH� FRUUHODWLRQ�ZDV� IRXQG� EHWZHHQ� GLIIHUHQW� SDUDPHWHUV� RI� K\SQRJUDP�
DQG�EDOOLVWRFDUGLRJUDP��7KH�6OHHS�(I¿FLHQF\��WKH�UDWLR�RI�WKH�GXUDWLRQ�RI�
VOHHS�ZLWKRXW�DZDNHQLQJV�WR�WKH�WLPH�RI�WKH�ZKROH�UHFRUG��H[SUHVVHG�DV�D�
SHUFHQWDJH��ZDV� WDNHQ�DV�D�PHDQV�RI�PHDVXULQJ�VOHHS�TXDOLW\��7KLV�GDWD�
ZHUH� XVHG� DV� WKH� GHSHQGHQW� YDULDEOHV�� WKH� GDWD� RI� EDOOLVWRFDUGLRJUDSK\�
ZDV�WDNHQ�DV�DQ�LQGHSHQGHQW�YDULDEOH��$V�D�UHVXOW�WKH�UHJUHVVLRQ�HTXDWLRQ�
LQFOXGHG� WKH�IROORZLQJ�IHDWXUHV�� WKH�'\QDPLF�RI�0RWRU�$FWLYLWLHV� �WUHQG�
0$���WKH�SHUFHQWDJH�RI�0$��0$���DQG�+LJK�)UHTXHQF\�VSHFWUXP�RI�WKH�
¿UVW�KRXU��+)��DQG�+)�RI�WKH�ODVW�KRXU��+)O���7KH�6OHHS�(I¿FLHQF\�VWXGLHG�
ZLWK�SRO\VRPQRJUDSK\�ZDV�DERXW��������DQG�WKH�RQH�FDOFXODWHG�ZLWK�WKH�
UHJUHVVLRQ�HTXDWLRQ�±�DERXW��������7KH�FRUUHODWLRQ�FRHI¿FLHQW�ZDV�������
&RQFOXVLRQ��7KH�XVH�RI�WKH�FKDUDFWHULVWLFV�REWDLQHG�E\�D�FRQWDFWOHVV�PHWKRG�
�.DUGLRVRQ����DQG�DQDO\]HG�LQ�D�UHJUHVVLRQ�PRGHO�FDQ�UHOLDEO\�GHWHUPLQH�
VOHHS�TXDOLW\�ZLWKRXW�XVLQJ�SRO\VRPQRJUDSK\�IRU�WKLV�FDWHJRU\�RI�SDWLHQWV�
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ɇȿɄɈɌɈɊɕȿ�ȽȿɇȿɌɂɑȿɋɄɂȿ�ȺɋɉȿɄɌɕ�ɄɅɂɇɂɑȿɋɄɂɏ�
ɉɊɈəȼɅȿɇɂɃ�ȻɈɅȿɁɇɂ�ȺɅɖɐȽȿɃɆȿɊȺ
ɇ�ɋ��ɋɧɢɰɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ɂ�ɋ��ɉɪɟɨɛɪɚɠɟɧɫɤɚɹ
ɉɟɪɜɵɣ�Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��
ɂ�Ɇ��ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɟɡɧɶ� Ⱥɥɶɰɝɟɣɦɟɪɚ� �ȻȺ�� ɤ� ����� ɝ�� ɫɨɫɬɚɜɢɬ� ��±����
ɫɥɭɱɚɟɜ� ɞɟɦɟɧɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ȻȺ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɨɡɪɚɫɬɚ� ɧɚɱɚɥɚ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɩɪɟɫɟɧɢɥɶɧɚɹ� �ȻȺ��� ɢ� ɫɟɧɢɥɶɧɚɹ� �ȻȺ���� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ���
ɩɚɰɢɟɧɬɨɜ� ���� ɦɭɠɱɢɧ�� ��� ɠɟɧɳɢɧɵ��� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ���������
�ɦɭɠɱɢɧ�� ɢ� ��������� �ɠɟɧɳɢɧ�� ɝɨɞɚ�� Ɇɟɬɨɞɵ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ�
ɫɬɚɬɢɫɬɢɤɢ�� ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ƚɪɭɩɩɭ� ȻȺ��
ɫɨɫɬɚɜɢɥɢ���ɱɟɥɨɜɟɤ��ȻȺ��±�����ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɜ�ɝɪɭɩɩɟ�ȻȺ���ɦɭɠɱɢɧ�
±� ��������� ɝɨɞɚ��ɠɟɧɳɢɧ�±� ��������� ɝɨɞɚ�� ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ� ɜ� ɝɪɭɩɩɟ�
ȻȺ���ɦɭɠɱɢɧ�±����������ɝɨɞɚ��ɠɟɧɳɢɧ�±����������ɝɨɞɚ��ɀɟɧɫɤɢɣ�ɩɨɥ�
ɩɪɟɨɛɥɚɞɚɥ� �ɦ�ɠ ���� ɜ� ȻȺ��� ɦ�ɠ ������ ɜ� ȻȺ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɉɨ�
ɞɥɢɬɟɥɶɧɨɫɬɢ�ɡɚɛɨɥɟɜɚɧɢɹ������������ɦɟɫ�±�ȻȺ�������������ɦɟɫ�±�ȻȺ����
ɫɪɟɞɧɢɦ�ɡɧɚɱɟɧɢɹɦ�ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ�ɲɤɚɥ��ɄɒɈɉɋ�����������
±�ȻȺ������������±ȻȺ���ɎȺȻ�����������±�ȻȺ������������±�ȻȺ���ɨɬɥɢɱɢɹ�
ɧɟɡɧɚɱɢɬɟɥɶɧɵ��ɉɪɟɨɛɥɚɞɚɥɢ� ɩɚɰɢɟɧɬɵ� ɫ� ɥɟɝɤɨɣ� ɫɬɟɩɟɧɶɸ� ɬɹɠɟɫɬɢ�
ɞɟɦɟɧɰɢɢ��ȻȺ��±�������ɢ�ȻȺ��±���������ɋɪɟɞɢ�ȻȺ�������ɩɚɰɢɟɧɬɨɜ�±�
ɫ�ɭɦɟɪɟɧɧɵɦɢ�ɤɨɝɧɢɬɢɜɧɵɦɢ�ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ��ɍɄɊ���Ȼɨɥɶɲɟ�ɥɸɞɟɣ�
ɫ�ɜɵɫɲɢɦ�ɢ�ɫɪɟɞɧɢɦ�ɨɛɪɚɡɨɜɚɧɢɟɦ� �ȻȺ��±�������±�ɫɪɟɞɧɟɟ��ȻȺ��±�
������±� ɜɵɫɲɟɟ��� ɨɞɧɚɤɨ� ɫ� ɩɪɨɝɪɟɫɫɢɟɣ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɫɜɹɡɚɧ� ɧɢɡɤɢɣ� ɭɪɨɜɟɧɶ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɋɨɫɭɞɢɫɬɵɟ� ɮɚɤɬɨɪɵ� ɡɧɚɱɢɦɵ�
ɞɥɹ� ȻȺ��� ɗɦɨɰɢɨɧɚɥɶɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ� ɩɪɟɨɛɥɚɞɚɸɬ� ɜ� ȻȺ���
ɩɨɜɟɞɟɧɱɟɫɤɢɟ�±�ɜ�ȻȺ���ȼ�ɝɪɭɩɩɚɯ�ɧɚɛɥɸɞɚɥɨɫɶ�ɫɬɚɰɢɨɧɚɪɧɨɟ�ɬɟɱɟɧɢɟ�
ɢ�ɭɯɭɞɲɟɧɢɟ��ɨɞɧɚɤɨ�ɭ������ɩɚɰɢɟɧɬɨɜ�ȻȺ��ɨɬɦɟɱɚɥɨɫɶ�ɭɦɟɧɶɲɟɧɢɟ�
ɜɵɪɚɠɟɧɧɨɫɬɢ�ɞɟɦɟɧɰɢɢ�ɧɚ�ɮɨɧɟ�ɥɟɱɟɧɢɹ��ɋɤɨɪɨɫɬɶ�ɩɪɨɝɪɟɫɫɢɢ�ɛɵɥɚ�
ɫɨɩɨɫɬɚɜɢɦɚ�ɜ�ɝɪɭɩɩɚɯ��ɨɞɧɚɤɨ�ɞɥɹ�ȻȺ��ɛɵɥɨ�ɯɚɪɚɤɬɟɪɧɨ�ɧɚɪɚɫɬɚɧɢɟ�
ɧɚɪɭɲɟɧɢɣ�ɩɨɜɟɞɟɧɢɹ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɩɪɢ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɬɟɱɟɧɢɢ�ȻȺ��
ɨɧɢ� ɭɦɟɧɶɲɚɥɢɫɶ�� ȼɵɜɨɞɵ�� Ȼɨɥɟɡɧɶ� Ⱥɥɶɰɝɟɣɦɟɪɚ�� ɦɚɧɢɮɟɫɬɢɪɭɹ�
ɜ� ɩɪɟɫɟɧɢɥɶɧɨɦ� ɜɨɡɪɚɫɬɟ� �ɞɨ� ��� ɥɟɬ��� ɢɦɟɟɬ� ɛɨɥɟɟ� ɩɪɨɝɪɟɞɢɟɧɬɧɨɟ�
ɬɟɱɟɧɢɟ�� ɋɤɨɪɨɫɬɶ� ɩɪɨɝɪɟɫɫɢɢ� ɜ� ɩɨɡɞɧɟɦ� ɜɨɡɪɚɫɬɟ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ�
ɫɬɟɩɟɧɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɫɭɞɢɫɬɵɦɢ�ɮɚɤɬɨɪɚɦɢ�ɪɢɫɤɚ�
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,QWURGXFWLRQ��%\������$O]KHLPHU¶V�GLVHDVH��$'��LV�DVVXPHG�WR�FRPSULVH�
DPRXQW�WR���±����RI�DOO�FDVHV�RI�GHPHQWLD��$LP��7KH�DQDO\VLV�RI�LQKHULWHG�
IRUPV�RI�$O]KHLPHU¶V�GLVHDVH��GHSHQGLQJ�RQ�WKH�DJH�RI�RQVHW�RI�WKH�GLVHDVH�
�SUHVHQLOH� �$'��� DQG� VHQLOH� �$'���$O]KHLPHU¶V� GLVHDVH���0DWHULDOV� DQG�
PHWKRGV�� 7KH� GDWDEDVH� LQFOXGHG� ��� SDWLHQWV� ���� PHQ�� ��� ZRPHQ��7KH�
DYHUDJH� DJH� RI� WKH� SDWLHQWV�ZDV� ��������� �PHQ�� DQG� ��������� �ZRPHQ��
\HDUV��1RQ�SDUDPHWULF�VWDWLVWLFDO�PHWKRGV�ZDV��WKH�HYDOXDWLRQ�RI�IUHTXHQF\�
RI�DYHUDJHV��FRUUHODWLRQ�DQDO\VLV�ZHUH�XVHG��5HVXOWV��7KHUH�ZHUH���SHRSOH�LQ�
$'��JURXS�����LQ�$'��JURXS��7KH�DYHUDJH�DJH�LQ�$'��JURXS�ZDV����������
�PHQ�������������ZRPHQ��\HDUV��LQ�$'��JURXS�±�����������PHQ������������
�IHPDOH�� \HDUV�� )HPDOHV� SUHGRPLQDWHG� LQ� ERWK� JURXSV� �P�I ���� LQ�$'��
JURXS��P�I� ������LQ�$'��JURXS���%RWK�JURXSV�ZHUH�FRPSDUDEOH�LQ�WHUPV�
RI�GLVHDVH�GXUDWLRQ������������PRQWKV�±�LQ�$'�JURXS������������PRQWKV�
±�LQ�$'��JURXS����DQG�PHDQ�YDOXHV�RI�QHXURSV\FKRORJLFDO�VFDOHV��006(��
���������±�LQ�$'��JURXS�����������±�LQ�$'��JURXS��)$%�����������±�LQ�
$'�� JURXS�� ��������� ±� LQ�$'�� JURXS��� ,Q� ERWK� JURXSV�PLOG� FRJQLWLYH�
LPSDLUPHQW� SUHGRPLQDWHG� �LQ�$'�� JURXS� ±� ����� DQG� LQ�$'�� JURXS� ±�
������ ,Q�$'�� JURXS� ����� RI� SDWLHQWV� KDG� PLOG� FRJQLWLYH� LPSDLUPHQW�
�0&,���0RVW�SDWLHQWV�KDG�KLJKHU�HGXFDWLRQ��LQ�$'�JURXS�±�������DQG�LQ�
$'��JURXS�±���������9DVFXODU�IDFWRU�VHHPHG�WR�RFFXU�LQ�$'��JURXS�RQO\��
3DWLHQWV�IURP�ERWK�$'��	�$'��JURXS�VKRZHG�ORZ�OHYHO�RI�FRPSOLDQFH��
+RZHYHU��SDWLHQWV�ZLWK�PLOG�VWDJH�GLVHDVH�VHHP�WR�YLVLW�GRFWRU�PRUH�RIWHQ��
WKDQ�WKRVH�ZLWK�PRUH�VHYHUH�V\PSWRPV��(PRWLRQDO�GLVRUGHUV�DUH�SUHYDOHQW�
LQ�$'�� JURXS�� ZKHUHDV� EHKDYLRUDO� ±� LQ�$'�� JURXS�� 'LVHDVH� G\QDPLFV�
ZDV�DSSUR[LPDWHO\�WKH�VDPH�LQ�ERWK�JURXSV��EXW�LQ�$'��JURXS�EHKDYLRUDO�
GLVRUGHUV�RFFXUUHG�PRVW�IUHTXHQWO\��SURJUHVVLYH�IURQWDO�V\PSWRPV���ZKLFK�
ZDV�SURYHQ�E\� WKH�JURZWK�RI�)$%�UDWH��%HKDYLRUDO�GLVRUGHUV�VHHPHG� WR�
GHFUHDVHG� LQ�$'��JURXS��&RQFOXVLRQ�����7KH�SUHYDOHQFH�RI�$'��KLJKHU��
WKDQ�$'��� ���7KHUH� LV� IHPDOH� SUHGRPLQDQFH� LQ� ERWK� JURXSV�� ��� ,Q� ERWK�
JURXSV�LQLWLDO�VWDJH�SUHYDLOV�����9DVFXODU�IDFWRUV�LQÀXHQFH�WKH�VHYHULW\�RI�
WKH�GLVHDVH�LQ�SDWLHQWV�ZLWK�$'������/HYHO�RI�FRPSOLDQFH�GRHV�QRW�GHSHQG�
RQ�WKH�DJH�RI�RQVHW�DQG�WKH�VHYHULW\�RI�WKH�FOLQLFDO�VLPSWRPV�����3DWLHQWV�

ZLWK�$'��RIWHQ�KDYH�EHKDYLRUDO�GLVRUGHUV��ZKLOH�WKH�LQWHQVLW\�RI�HPRWLRQDO�
GLVRUGHUV�LV�PRUH�VLJQL¿FDQW�LQ�$'��JURXS�SDWLHQWV�

ɗɎɎȿɄɌɂȼɇɈɋɌɖ� ȼȺɁɈɇȺɌȺ� ɍ� ɉȺɐɂȿɇɌɈȼ� ɋ�
ȺɌȿɊɈɋɄɅȿɊɈɌɂɑȿɋɄɈɃ� ȾɂɋɐɂɊɄɍɅəɌɈɊɇɈɃ�
ɗɇɐȿɎȺɅɈɉȺɌɂȿɃ�,±,,�ɋɌȺȾɂɂ
Ʉ�Ɂ��Ʉɚɪɛɨɡɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ɇ��Ɇɭɪɡɚɥɢɟɜ
Ʉɵɪɝɵɡɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ� ɢɦ�� ɂ�Ʉ��
Ⱥɯɭɧɛɚɟɜɚ��Ȼɢɲɤɟɤ��Ʉɵɪɝɵɡɫɤɚɹ�Ɋɟɫɩɭɛɥɢɤɚ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɜ� ɥɟɱɟɧɢɢ� ɛɨɥɶɧɵɯ� ɫ� ɪɚɡɥɢɱɧɵɦɢ�
ɜɚɪɢɚɧɬɚɦɢ� ɰɟɪɟɛɪɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɸɬɫɹ�
ɧɟɣɪɨɩɪɨɬɟɤɬɢɜɧɵɟ�ɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɟ�ɩɪɟɩɚɪɚɬɵ��Ɉɞɧɢɦ�ɢɡ�ɬɚɤɢɯ�
ɩɪɟɩɚɪɚɬɨɜ�ɹɜɥɹɟɬɫɹ�ɜɚɡɨɧɚɬ��ɦɟɥɶɞɨɧɢɣ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɤɚ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜɚɡɨɧɚɬɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɧɚɱɚɥɶɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ�
ɞɢɫɰɢɪɤɭɥɹɬɨɪɧɨɣ� ɷɧɰɟɮɚɥɨɩɚɬɢɢ� �Ⱦɗ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ȼɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����ɛɨɥɶɧɵɯ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±�����������ɝɨɞɚ��ɫ�
ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ�ɢ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�Ⱦɗ�,±,,�ɫɬɚɞɢɢ��ɩɨɥɭɱɚɜɲɢɯ�
ɜɦɟɫɬɟ� ɫ� ɛɚɡɢɫɧɨɣ� ɬɟɪɚɩɢɟɣ� ɜɚɡɨɧɚɬ� ɩɨ� ���� ɦɝ� ����� ɦɥ� ɩɪɟɩɚɪɚɬɚ�
ɧɚ� ������ ɦɥ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɜɧɭɬɪɢɜɟɧɧɨ� ɤɚɩɟɥɶɧɨ�
ɜ� ɩɟɪɜɵɣ� ɞɟɧɶ� ɢ� ɩɨ� ����� ɦɝ� ɜ� ɩɨɫɥɟɞɭɸɳɢɟ� ��� ɞɧɟɣ�� Ⱦɢɚɝɧɨɡ�Ⱦɗ�
ɜɟɪɢɮɢɰɢɪɨɜɚɥɢ� ɫɨɝɥɚɫɧɨ� ɤɪɢɬɟɪɢɹɦ� ɞɢɚɝɧɨɫɬɢɤɢ� �ɛɢɨɯɢɦɢɱɟɫɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɤɪɨɜɢ�� ɍɁȾȽ� ɫɨɫɭɞɨɜ� ɲɟɢ�� ɆɊɌ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɢ�
ɤɥɢɧɢɱɟɫɤɢɦ� ɩɪɨɹɜɥɟɧɢɹɦ�� Ʉɥɢɧɢɱɟɤɢɣ� ɷɮɮɟɤɬ� ɨɰɟɧɢɜɚɥɫɹ� ɩɨ�
ɫɬɟɩɟɧɢ� ɩɪɟɞɴɹɜɥɟɧɢɹ� ɠɚɥɨɛ�� ɨɰɟɧɤɚ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ�
ɩɪɨɜɨɞɢɥɚɫɶ� ɩɨ� ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɲɤɚɥɟ� 0$67� ɫɨɜɦɟɫɬɧɨ� ɫ�
ɩɪɨɛɨɣ� ɍɧɬɟɪɛɟɪɝɟɪɚ� ±� ɧɚ� ɤɨɨɪɞɢɧɚɰɢɸ�� ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɤɪɚɬɤɨɣ�ɲɤɚɥɵ�ɨɰɟɧɤɢ�
ɩɫɢɯɢɱɟɫɤɨɝɨ�ɫɬɚɬɭɫɚ��006(��ɢ�ɬɟɫɬɚ�ɪɢɫɨɜɚɧɢɹ�ɱɚɫɨɜ��ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɩɪɨɜɨɞɢɥɢɫɶ�ɞɨ�ɧɚɱɚɥɚ�ɬɟɪɚɩɢɢ�ɢ�ɱɟɪɟɡ����ɞɧɟɣ��Ɋɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�
ɩɨ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ� ɨɰɟɧɨɱɧɵɦ� ɲɤɚɥɚɦ� ɨɛɪɚɛɨɬɚɧɵ� ɫ� ɩɨɦɨɳɶɸ�
ɩɪɨɝɪɚɦɦ� ([ɫHO� ɢ� 6WDWLVWLFD� ����� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɨ� ɥɟɱɟɧɢɹ� ɭ� ɛɨɥɶɧɵɯ�
ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɟ� ɩɪɟɨɛɥɚɞɚɥɢ� ɠɚɥɨɛɵ� ɧɚ� ɝɨɥɨɜɧɵɟ� ɛɨɥɢ��
ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ�ɧɟɫɢɫɬɟɦɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�ɪɚɜɧɨɜɟɫɢɹ��
ɲɭɦ� ɢ� ɡɜɨɧ� ɜ� ɝɨɥɨɜɟ�� Ɉɛɴɟɤɬɢɜɧɨ� ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ� ɹɜɥɟɧɢɹ�
ɚɬɚɤɫɢɢ� ±� ɫɬɚɬɢɱɟɫɤɨɣ� ɢ� ɞɢɧɚɦɢɱɟɫɤɨɣ�� ɇɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ� ɜɵɹɜɥɹɥɨ� ɫɧɢɠɟɧɢɟ� ɩɚɦɹɬɢ�� ɜɧɢɦɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�
ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɜɚɡɨɧɚɬɨɦ� ɩɪɢɜɟɥɢ� ɤ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɦɭ�
�ɪ������� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɫɯɨɞɧɵɦ� ɫɧɢɠɟɧɢɸ� ɠɚɥɨɛ� ɧɚ� ɝɨɥɨɜɧɭɸ�
ɛɨɥɶ�� ɧɟɫɢɫɬɟɦɧɨɟ� ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ� ɭ� ������� ɲɭɦ� ɜ� ɭɲɚɯ� ±� ɭ�
������ ɢ� ɧɚɪɭɲɟɧɢɟ� ɩɨɯɨɞɤɢ� ±� ɭ� ������ ɛɨɥɶɧɵɯ�� ɉɨɫɥɟ� ɥɟɱɟɧɢɹ�
ɧɚɛɥɸɞɚɥɚɫɶ� ɜɵɪɚɠɟɧɧɚɹ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ� ɜ� ɫɮɟɪɟ�
ɤɨɨɪɞɢɧɚɰɢɢ� ɞɜɢɠɟɧɢɣ�� ɧɚɛɥɸɞɚɥɨɫɶ� ɭɥɭɱɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɲɤɚɥ� ɜɧɢɦɚɧɢɹ� ɢ� ɲɤɚɥɵ� ɨɬɫɪɨɱɟɧɧɨɝɨ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� �ɬɨ� ɟɫɬɶ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ� ɩɚɦɹɬɢ��� ȼɵɜɨɞɵ�� ��� ȼɤɥɸɱɟɧɢɟ� ɜ�
ɫɨɫɬɚɜ� ɤɨɦɩɥɟɤɫɧɨɣ� ɬɟɪɚɩɢɢ� ɜɚɡɨɧɚɬɚ� ɩɨɡɜɨɥɹɟɬ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ�ɭ�ɛɨɥɶɧɵɯ�ɫ�Ⱦɗ�����ɉɪɢɦɟɧɟɧɢɟ�ɜɚɡɨɧɚɬɚ�ɭ�
ɛɨɥɶɧɵɯ�ɫ�Ⱦɗ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɥɭɱɲɟɧɢɸ�ɮɭɧɤɰɢɢ�ɩɚɦɹɬɢ��ɜɧɢɦɚɧɢɹ�ɢ�
ɩɪɢɜɨɞɢɬ�ɤ�ɪɟɝɪɟɫɫɭ�ɤɨɨɪɞɢɧɚɬɨɪɧɵɯ�ɪɚɫɫɬɪɨɣɫɬɜ�
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,QWURGXFWLRQ�� ,Q� UHFHQW� \HDUV� LQ� WKH� WUHDWPHQW� RI� SDWLHQWV� ZLWK� GLIIHUHQW�
FHUHEUDO�SDWKRORJ\�ZLGHO\�XVH�QHXURSURWHFWLYH�DQG�DQWLR[LGDQW�GUXJV��2QH�
RI� WKHP� LV�YD]RQDW� �PHOGRQLXP���$LP��6WXG\�RI�YD]RQDWCV� HIIHFWLYHQHVV�
LQ� SDWLHQWV�ZLWK� LQLWLDO�PDQLIHVWDWLRQV� RI� YDVFXODU� HQFHSKDORSDWK\� �'(���
0DWHULDOV�DQG�PHWKRGV��$XWKRUV�H[DPLQHG����SDWLHQWV��PHDQ�DJH�����������
\HDUV��ZLWK�DWKHURVFOHURWLF�DQG�K\SHUWHQVLYH�'(�VWDJH�,±,,��7KH\�WUHDWHG�
ZLWK�YD]RQDW�����PJ�±�����������±������VROXWLRQ�GULS�RQ�WKH�¿UVW�GD\��DQG�
������PJ�LQ�WKH�QH[W����GD\V��('�GLDJQRVLV�ZDV�YHUL¿HG�DFFRUGLQJ�WR�WKH�
FULWHULD�RI�GLDJQRVLV��ELRFKHPLFDO�LQGLFHV�RI�EORRG��XOWUDVRQRJUDSK\�RI�WKH�
QHFN�YHVVHOV��EUDLQ�05,��DQG�FOLQLFDO�PDQLIHVWDWLRQV��5HVXOW�RI�WUHDWPHQW�
ZHUH� H[DPLQHG� E\� DVVHVVPHQW� RI� QHXURORJLFDO� VWDWXV�� FRPSODLQWV��
0$67� DQG� 8QWHUEHUJHU� VFDOHV�� FRJQLWLYH� IXQFWLRQ� SHUIRUPHG� XVLQJ� D�
VKRUW� VFDOH�DVVHVVPHQW�RI�PHQWDO� VWDWXV� �006(��DQG� WKH�FORFN�GUDZLQJ�
WHVW�� 6WXGLHV� FRQGXFWHG� EHIRUH� WUHDWPHQW� DQG� DIWHU� ��� GD\V�� 5HVXOWV� RI�
WUHDWPHQW� SURFHVVHG� XVLQJ� ([FHO� VRIWZDUH� DQG� 6WDWLVWLFD������ 5HVXOWV��
%HIRUH�WUHDWPHQW��LQ�FOLQLFDO�SLFWXUH�RI�SDWLHQWV�GRPLQDWHG�FRPSODLQWV�RI�
KHDGDFKHV��GL]]LQHVV��DQG�QRLVH�DQG�ULQJLQJ�LQWR� WKH�KHDG��:H�LGHQWL¿HG�
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DWD[LD� ±� VWDWLF� DQG� G\QDPLF�� 1HXURSV\FKRORJLFDO� H[DPLQDWLRQ� UHYHDOHG�
GHFUHDVH�RI�PHPRU\�DQG�DWWHQWLRQ��5HVXOWV�RI� WUHDWPHQW�RI�SDWLHQWV�ZLWK�
YD]RQDW� OHG� WR� D� VWDWLVWLFDOO\� VLJQL¿FDQW� �S������� FRPSDUHG� ZLWK� WKH�
LQLWLDO� UHGXFWLRQ� JUDQWHG� FRPSODLQWV� RI� KHDGDFKH�� GL]]LQHVV� DW� �������
WLQQLWXV�±��������DQG�JDLW�GLVWXUEDQFH�LQ�������SDWLHQWV��$IWHU�WUHDWPHQW��
WKHUH�PDUNHG� LPSURYHPHQW� LQ� WKH�FRRUGLQDWLRQ�RI�PRYHPHQWV��REVHUYHG�
LPSURYHPHQW�DWWHQWLRQ��LQGLFDWRUV�RI�VKRUW�WHUP�PHPRU\���&RQFOXVLRQ�����
,QFOXVLRQ� LQ� FRPSUHKHQVLYH� WUHDWPHQW� RI� YD]RQDW� RSWLPL]HV� WKH� HI¿FDF\�
RI� WUHDWPHQW� LQ�SDWLHQWV�ZLWK�'(�����8VH�RI�YD]RQDW� LQ�SDWLHQWV�ZLWK�'(�
LPSURYHV�WKH�IXQFWLRQ�RI�PHPRU\��DWWHQWLRQ�DQG�OHDGV�WR�UHJUHVVLYH�DWD[LD�

ȺɇȺɅɂɁ� ɁȺȻɈɅȿȼȺȿɆɈɋɌɂ� ɂ� ɎȺɄɌɈɊɈȼ� ɊɂɋɄȺ�
ɋɂɇȾɊɈɆȺ� ȽɂɃȿɇȺ±ȻȺɊɊȿ� ȼ� ɊȿɋɉɍȻɅɂɄȿ�
ȻȺɒɄɈɊɌɈɋɌȺɇ
ɂ�ɂ��Ɇɭɪɚɬɨɜ��Ʉ�Ɋ��ɋɚɣɮɭɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʉ�Ɂ��Ȼɚɯɬɢɹɪɨɜɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɢɧɞɪɨɦ� Ƚɢɣɟɧɚ±Ȼɚɪɪɟ� �ɋȽȻ�� ±� ɨɫɬɪɚɹ� ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ�
ɩɨɥɢɧɟɜɪɨɩɚɬɢɹ�ɚɭɬɨɢɦɦɭɧɧɨɣ�ɩɪɢɪɨɞɵ��ɨɞɧɨ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɤɨɬɨɪɨɟ� ɩɪɢ�
ɩɪɚɜɢɥɶɧɨɦ�ɥɟɱɟɧɢɢ�ɩɨɡɜɨɥɹɟɬ� ɞɨɛɢɜɚɬɶɫɹ�ɩɨɥɧɨɝɨ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�
ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɛɨɥɶɧɵɯ�� Ɂɚɛɨɥɟɜɚɧɢɟ� ɜɫɬɪɟɱɚɟɬɫɹ� ɜɨ� ɜɫɟɯ� ɫɬɪɚɧɚɯ�
ɦɢɪɚ�� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɋȽȻ� ɜ� ɦɢɪɟ� ɤɨɥɟɛɥɟɬɫɹ� ɨɬ� ���� ɞɨ� ��
ɫɥɭɱɚɟɜ� ɧɚ� ���� ɬɵɫ�� ɧɚɫɟɥɟɧɢɹ�� ɋɬɪɚɞɚɸɬ� ɥɢɰɚ� ɥɸɛɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɨɩɢɫɚɧɵ�ɫɥɭɱɚɢ�ɪɚɡɜɢɬɢɹ�ɛɨɥɟɡɧɢ�ɭ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�
ɫɬɚɪɲɟ� ��� ɥɟɬ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɟɬ� ��±��� ɥɟɬ��
ɋȽȻ� ɤɨɪɪɟɤɬɧɟɟ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɧɟ� ɤɚɤ� ɟɞɢɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ�� ɚ� ɤɚɤ�
ɝɟɬɟɪɨɝɟɧɧɭɸ� ɝɪɭɩɩɭ� ɨɫɬɪɵɯ� ɚɭɬɨɢɦɦɭɧɧɵɯ� ɩɨɥɢɧɟɜɪɨɩɚɬɢɣ��
ɜɨɡɧɢɤɚɸɳɢɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɞɟɣɫɬɜɢɹ� ɤɚɤɨɝɨ�ɥɢɛɨ� ɩɪɨɜɨɰɢɪɭɸɳɟɝɨ�
ɮɚɤɬɨɪɚ�� ɗɬɢɨɥɨɝɢɹ� ɋȽȻ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɜɟɫɬɧɨɣ�� ɨɞɧɚɤɨ� ɨɬɦɟɱɚɟɬɫɹ�
ɫɜɹɡɶ� ɫ� ɪɹɞɨɦ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɢ� ɧɟɢɧɮɟɤɰɢɨɧɧɵɯ� ɮɚɤɬɨɪɨɜ�
�-DFREV� %�&�HW� DO��� ������� ɋȽȻ� ±� ɨɞɧɨ� ɢɡ� ɧɟɦɧɨɝɢɯ�� ɚ� ɦɨɠɟɬ� ɛɵɬɶ�
ɢ� ɟɞɢɧɫɬɜɟɧɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɫɪɟɞɢ� ɬɹɠɟɥɵɯ� ɩɨɪɚɠɟɧɢɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ�� ɤɨɬɨɪɨɟ� ɩɪɢ� ɩɪɚɜɢɥɶɧɨɦ� ɥɟɱɟɧɢɢ� ɩɨɡɜɨɥɹɟɬ� ɞɨɛɢɜɚɬɶɫɹ�
ɩɨɥɧɨɝɨ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�ɛɨɥɶɧɵɯ��ɦɧɨɝɢɟ�ɢɡ�ɤɨɬɨɪɵɯ�
ɜ�ɬɟɱɟɧɢɟ�ɧɟɞɟɥɶ��ɚ�ɧɟɪɟɞɤɨ�ɢ�ɦɟɫɹɰɟɜ��ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɢɫɤɭɫɫɬɜɟɧɧɨɣ�
ɜɟɧɬɢɥɹɰɢɢ�ɥɟɝɤɢɯ�ɢ�ɛɵɥɢ�ɩɪɢɤɨɜɚɧɵ�ɤ�ɩɨɫɬɟɥɢ�ɜɫɥɟɞɫɬɜɢɟ�ɬɨɬɚɥɶɧɵɯ�
ɩɚɪɚɥɢɱɟɣ�ɦɵɲɰ�ɬɟɥɚ��Ɉɮɢɰɢɚɥɶɧɵɟ�ɞɚɧɧɵɟ�ɩɨ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɋȽȻ�
ɜ�Ɋɨɫɫɢɢ�ɨɬɫɭɬɫɬɜɭɸɬ��ɉɨɷɬɨɦɭ�ɚɧɚɥɢɡ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɬɟɱɟɧɢɹ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɋȽȻ� ɜ� ɨɬɞɟɥɶɧɨɦ� ɪɟɝɢɨɧɟ�
ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɢɬɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ��
ɤɥɢɧɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɢ� ɮɚɤɬɨɪɵ� ɪɢɫɤɚ� ɋȽȻ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ�
Ȼɚɲɤɨɪɬɨɫɬɚɧ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɢɫɬɨɪɢɢ�
ɛɨɥɟɡɧɢ�ɜɫɟɯ�ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɋȽȻ�ɫ������ɩɨ������ɝ��ɜ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ�ɨɬɞɟɥɟɧɢɟ�Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�
ɢɦ��Ƚ�Ƚ��Ʉɭɜɚɬɨɜɚ��ɊɄȻ���ɍɱɢɬɵɜɚɹ�ɨɫɬɪɨɟ�ɪɚɡɜɢɬɢɟ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ�
ɦɵɲɟɱɧɨɣ� ɫɥɚɛɨɫɬɢ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�
ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ� ɬɟɪɚɩɢɢ� ɩɨɞɚɜɥɹɸɳɟɟ�
ɛɨɥɶɲɢɧɫɬɜɨ� ɛɨɥɶɧɵɯ� ɜ� ɨɫɬɪɨɦ� ɩɟɪɢɨɞɟ� ɢɡ� ɪɚɣɨɧɨɜ� ɢ� ɝɨɪɨɞɨɜ�
Ɋɟɫɩɭɛɥɢɤɢ� Ȼɚɲɤɨɪɬɨɫɬɚɧ� ɝɨɫɩɢɬɚɥɢɡɢɪɭɸɬɫɹ� ɜ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ�
ɨɬɞɟɥɟɧɢɟ� ɊɄȻ�� ɱɬɨ� ɩɨɡɜɨɥɢɥɨ� ɪɚɫɫɱɢɬɚɬɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɋȽȻ� ɜ�
ɊȻ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦ�
©0LFURVRIW�([FHO�����ª�ɢ�©6WDWLVWLFD��ª��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ�
ɨɬɞɟɥɟɧɢɟ�ɊɄȻ�ɢɦ��Ƚ�Ƚ��Ʉɭɜɚɬɨɜɚ� ɡɚ����ɥɟɬ� �ɫ������ɩɨ������ɝ���ɛɵɥɨ�
ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɨ����ɩɚɰɢɟɧɬɨɜ��ɀɟɧɳɢɧ�ɛɵɥɨ���ɱɟɥɨɜɟɤ��ɦɭɠɱɢɧ�
±� ��� ȼɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ±� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ������
ɝɨɞɚ�� Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɋȽȻ� ɜ� ����±����� ɝɝ�� ɜ� ɊȻ� ɫɨɫɬɚɜɢɥɚ� �����
ɧɚ� ���� ɬɵɫ�� ɧɚɫɟɥɟɧɢɹ�� ɀɢɬɟɥɟɣ� ɝɨɪɨɞɨɜ� ɛɵɥɨ� ɛɨɥɶɲɟ� ±� ��� ɱɟɦ�
ɩɚɰɢɟɧɬɨɜ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ�±���ɱɟɥɨɜɟɤ��ɧɨ�ɪɚɡɧɢɰɚ�ɧɟ�ɞɨɫɬɢɝɚɥɚ�
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɡɧɚɱɢɦɨɫɬɢ��� ������ɪ��������Ⱥɧɚɦɧɟɫɬɢɱɟɫɤɭɸ�ɫɜɹɡɶ�
ɫ� ɢɧɮɟɤɰɢɨɧɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɭɞɚɥɨɫɶ� ɜɵɹɜɢɬɶ� ɭ� ��� ɛɨɥɶɧɵɯ��
ɢɡ� ɤɨɬɨɪɵɯ� ɬɪɨɟ� ɛɵɥɢ� ȼɂɑ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦɢ�� ɭ� ɨɞɧɨɝɨ� ɛɨɥɶɧɨɝɨ�
ɜ� ɚɧɚɦɧɟɡɟ� ɛɵɥɚ� ɱɟɪɟɩɧɨ�ɦɨɡɝɨɜɚɹ� ɬɪɚɜɦɚ� ɡɚ� ɦɟɫɹɰ� ɞɨ� ɞɟɛɸɬɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɨɞɢɧ� ɩɚɰɢɟɧɬ� ɩɨ� ɪɨɞɭ� ɫɜɨɟɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɬɟɱɟɧɢɟ�
�� ɥɟɬ� ɩɨɞɜɟɪɝɚɥɫɹ� ɜɨɡɞɟɣɫɬɜɢɸ� ɹɞɨɯɢɦɢɤɚɬɨɜ�� ɭ� ɨɞɧɨɝɨ� ɩɚɰɢɟɧɬɚ�
ɢɦɟɥɢɫɶ� ɫɜɟɞɟɧɢɹ� ɨɛ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ� �ɝɥɨɫɫɷɤɬɨɦɢɹ�
ɫɩɪɚɜɚ� ɩɨ� ɩɨɜɨɞɭ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ� ɹɡɵɤɚ��� ȼ� �� ɫɥɭɱɚɹɯ� ɭɤɚɡɚɧɢɣ�
ɧɚ� ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ� ɮɚɤɬɨɪɵ� �ɢɧɮɟɤɰɢɨɧɧɵɟ� ɢ� ɧɟɢɧɮɟɤɰɢɨɧɧɵɟ��
ɜɵɹɜɥɟɧɨ� ɧɟ� ɛɵɥɨ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɡɚ� ���ɥɟɬɧɢɣ� ɩɟɪɢɨɞ��
ɫ������ɩɨ������ ɝ��� ɜ�ɊɄȻ�ɢɦ��Ƚ�Ƚ��Ʉɭɜɚɬɨɜɚ�ɧɟ�ɜɵɹɜɥɟɧɨ�ɭɜɟɥɢɱɟɧɢɹ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɋȽȻ��ɤɨɬɨɪɚɹ�ɫɨɫɬɚɜɥɹɟɬ������ɧɚ�����ɬɵɫ��ɧɚɫɟɥɟɧɢɹ��
ɱɬɨ� ɩɨɥɧɨɫɬɶɸ� ɫɨɜɩɚɞɚɟɬ� ɫ� ɡɚɪɭɛɟɠɧɵɦɢ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ�
ɞɚɧɧɵɦɢ� ɢ� ɫɨɩɨɫɬɚɜɢɦɨ� ɫ� ɞɚɧɧɵɦɢ� ɩɨ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ� ɞɪɭɝɢɯ�

ɝɨɪɨɞɚɯ� ɢ� ɫɭɛɴɟɤɬɚɯ� ɊɎ� �����±���� ɧɚ� ���� ���� ±� ɇ�Ⱥ�� ɋɭɩɨɧɟɜɚ��
Ɇ�Ⱥ��ɉɢɪɚɞɨɜ��ȿ�ȼ��Ƚɧɟɞɨɜɫɤɚɹ�ɢ�ɞɪ����������ɍ�ɛɨɥɶɲɢɧɫɬɜɚ�ɢɡ�ɧɢɯ�
ɜɵɹɜɥɟɧɚ�ɫɜɹɡɶ�ɫ�ɢɧɮɟɤɰɢɨɧɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɜɢɪɭɫɧɨɣ�ɩɪɢɪɨɞɵ��
ɱɬɨ� ɨɩɪɚɜɞɵɜɚɟɬ� ɩɪɨɜɟɞɟɧɢɟ� ɫɩɟɰɢɮɢɱɟɫɤɨɣ� ɩɪɨɬɢɜɨɜɢɪɭɫɧɨɣ�
ɬɟɪɚɩɢɢ� ɜ� ɨɫɬɪɵɣ� ɩɟɪɢɨɞ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɬɟɱɟɧɢɹ� ɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� ɋȽȻ� ɜ� ɨɬɞɟɥɶɧɵɯ� ɪɟɝɢɨɧɚɯ�
ɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɦɭ� ɧɚɡɧɚɱɟɧɢɸ�
ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ��ɉɨɤɚɡɚɬɟɥɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɧɟɨɛɯɨɞɢɦɵ�
ɨɪɝɚɧɚɦ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɞɥɹ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɨɛɴɟɦɨɜ�ɦɟɞɢɰɢɧɫɤɨɣ�ɢ�
ɫɨɰɢɚɥɶɧɨɣ�ɩɨɦɨɳɢ�ɞɚɧɧɵɦ�ɛɨɥɶɧɵɦ�

$1$/<6,6�2)�,1&,'(1&(�$1'�5,6.�)$&7256�2)�*8,//$,1±
%$55(�6<1'520(�,1�7+(�5(38%/,&�2)�%$6+.257267$1
,�,��0XUDWRY��.�5��6DLIXWGLQRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��.�=��%DNKWL\DURY
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� *XLOODLQ�%DUUH� 6\QGURPH� �*%6�� ±� DFXWH� LQÀDPPDWRU\�
SRO\QHXURSDWK\�RI�DXWRLPPXQH�QDWXUH�LV�RQH�RI�WKH�PRVW�VHYHUH�GLVHDVHV�
RI� WKH� SHULSKHUDO� QHUYRXV� V\VWHP� ZLWK� WKH� SRVVLELOLW\� RI� IXOO� UHFRYHU\�
LQ�PRVW� SDWLHQWV� LQ� FDVH� RI� SURSHU� WUHDWPHQW�� 7KH� GLVHDVH� RFFXUV� LQ� DOO�
FRXQWULHV��7KH�LQFLGHQFH�RI�*%6�LQ�WKH�ZRUOG�UDQJHV�IURP�����WR���FDVHV�
SHU���������RI�SRSXODWLRQ��3HRSOH�RI�DQ\�DJH�VXIIHU�IURP�WKH�JLYHQ�GLVHDVH��
7KH�FDVHV�RI� WKH�GLVHDVH� LQ�QHRQDWHV�DQG�LQ�SDWLHQWV�ROGHU� WKDQ����\HDUV�
ROG� KDYH� EHHQ� UHFRUGHG�� 7KH� DYHUDJH� DJH� RI� SHRSOH� VXIIHULQJ� IURP� WKH�
GLVHDVH�LV���±���\HDUV�ROG��7KH�GLVHDVH�RFFXUV�PRUH�RIWHQ�LQ�PHQ�WKDQ�LQ�
ZRPHQ��7KHUH� LV�D�VOLJKW� LQFUHDVH� LQ� WKH� IUHTXHQF\�RI�QHZ�FDVHV�GXULQJ�
WKH� VXPPHU� DQG� DXWXPQ� SHULRGV� HVSHFLDOO\� LQ� \RXQJ� SHRSOH�� *%6� LV�
VHHQ�QRW�DV�D�GLVHDVH�EXW�DV�D�KHWHURJHQHRXV�JURXS�RI�DFXWH�DXWRLPPXQH�
SRO\QHXURSDWKLHV�DULVLQJ�DV�D�UHVXOW�RI�DQ\�SURYRNLQJ�IDFWRUV��7KH�HWLRORJ\�
RI�*%6� UHPDLQV� XQNQRZQ�� KRZHYHU�� WKHUH� KDV� EHHQ� D� UHODWLRQVKLS�ZLWK�
D� QXPEHU� RI� LQIHFWLRXV� DQG� QRQ�LQIHFWLRXV� IDFWRUV� �-DFREV� %�&�HW� DO��
������� *%6� LV� RQH� RI� WKH� XQLTXH� GLVHDVHV� DPRQJ� VHYHUH� GLVWXUEDQFHV�
RI�QHUYRXV�V\VWHP�ZLWK� WKH�SRVVLELOLW\�RI� IXOO� UHFRYHU\� LQ�PDQ\�SDWLHQWV�
ZKR�ZHUH� RQ� DUWL¿FLDO� OXQJ� YHQWLODWLRQ� DQG� ZHUH� WLHG� WR� EHGV� GXH� WR� D�
WRWDO�SDUDO\VLV�RI�PXVFOHV�GXULQJ�VHYHUDO�ZHHNV�RU�PRQWKV��2I¿FLDO�GDWD�
RQ�WKH�LQFLGHQFH�RI�*%6�LQ�5XVVLD�DUH�DEVHQW��7KHUHIRUH��WKH�DQDO\VLV�RI�
WKH�GLVHDVH�FRXUVH�DQG�LWV�FOLQLFDO�PDQLIHVWDWLRQV�LQ�WKH�SDUWLFXODU�UHJLRQ�
DUH�FRQVLGHUHG�WR�EH�FXUUHQWO\�LPSRUWDQW��$LP��,QFLGHQFH��FOLQLFDO�IHDWXUHV�
DQG�ULVN�IDFWRUV�IRU�*%6�LQ�WKH�5HSXEOLF�RI�%DVKNRUWRVWDQ��0DWHULDOV�DQG�
PHWKRGV��&DVH� UHSRUWV� RI� DOO� KRVSLWDOL]HG� SDWLHQWV�ZLWK�*%6� IURP������
WR� ����� LQ� 1HXURORJLFDO� 'HSDUWPHQW� RI� .XYDWRY¶V� 5HSXEOLFDQ� &OLQLFDO�
+RVSLWDO� KDYH� EHHQ� DQDO\]HG��0RVW� SDWLHQWV� DUH� WUDQVIHUUHG� IURP� WRZQV�
DQG� FLWLHV� RI� %DVKNRUWRVWDQ� 5HSXEOLF� WR� WKH� 1HXURORJLFDO� 'HSDUWPHQW�
RI� WKH�&OLQLFDO�+RVSLWDO� GXULQJ� WKH� DFXWH�SHULRG� WDNLQJ� LQWR� DFFRXQW� WKH�
DFXWH� GHYHORSPHQW� RI� SURJUHVVLYH� PXVFXODU� ZHDNQHVV�� WKH� QHHG� IRU�
DGGLWLRQDO� UHVHDUFK�PHWKRGV� DQG� QRVRWURSLF� WKHUDS\�� ,W� DOORZV� WR� UHFRUG�
WKH�LQFLGHQFH�RI�*%6�LQ�WKH�5HSXEOLF�RI�%DVKNRUWRVWDQ��7KH�GDWD�REWDLQHG�
ZHUH� SURFHVVHG� XVLQJ� 0LFURVRIW� ([FHO� ����� DQG� 6WDWLVWLFD� ��� 5HVXOWV��
��� SDWLHQWV� ZHUH� KRVSLWDOL]HG� WR� WKH� 1HXURORJLFDO� 'HSDUWPHQW� RI� WKH�
5HSXEOLFDQ�&OLQLFDO�+RVSLWDO�GXULQJ����\HDUV��������������7KHUH�ZHUH���
ZRPHQ�DQG���PHQ�DW�WKH�DJH�RI����WR�����7KH�DJH�RI�SDWLHQWV�LV�IURP����WR�
���\HDUV�ROG��DYHUDJH�±���������7KH�LQFLGHQFH�RI�*%6�LQ�����������\HDUV�
LQ�%DVKNRUWRVWDQ�5HSXEOLF�ZDV������SHU���������RI�WKH�SRSXODWLRQ��7KHUH�
ZHUH��� FLW\� UHVLGHQWV� DQG���SHRSOH� IURP�FRXQWU\VLGH�� EXW� WKH�GLIIHUHQFH�
GLG�QRW� UHDFK�VWDWLVWLFDO�VLJQL¿FDQFH��� ������S�������� ,W�ZDV�SRVVLEOH� WR�
LGHQWLI\�WKH�DQDPQHVWLF�OLQN�WR�LQIHFWLRXV�GLVHDVHV�LQ����SDWLHQWV�±���+,9�
DVVRFLDWHG�SDWLHQWV�DQG�RQH�SDWLHQW�ZLWK�D�KLVWRU\�RI�WUDXPDWLF�EUDLQ�LQMXU\�
D�PRQWK�EHIRUH�WKH�RQVHW�RI�WKH�GLVHDVH��2QH�RI�WKH�SDWLHQWV�ZDV�H[SRVHG�
WR�WR[LF�FKHPLFDOV�RFFXSDWLRQDOO\�GXULQJ���\HDUV��7KHUH�ZDV�DOVR�D�SDWLHQW�
ZLWK� VXUJLFDO� LQWHUYHQWLRQV� �JORVVHFWRP\� RQ� WKH� ULJKW� GXH� WR� QHRSODVP�
GHYHORSPHQW���7KH�SUHFHGLQJ�IDFWRUV��LQIHFWLRXV�DQG�QRQ�LQIHFWLRXV��KDYH�
QRW�EHHQ�LGHQWL¿HG�LQ���FDVHV��&RQFOXVLRQ��7KXV��*%6�LQFLGHQFH�LQFUHDVH�
ZDV�QRW�UHYHDOHG�LQ�WKH�.XYDWRY¶V�&OLQLFDO�+RVSLWDO�IURP������WR������WKDW�
FRPSULVHV������SHU���������RI�WKH�SRSXODWLRQ�DQG�IXOO\�FRLQFLGHV�ZLWK�WKH�
LQWHUQDWLRQDO�HSLGHPLRORJLFDO�GDWD�DQG�FRPSDUDEOH�GDWD�RQ�WKH�LQFLGHQFH�RI�
RWKHU�FLWLHV�DQG�UHJLRQV�RI�WKH�5XVVLDQ�)HGHUDWLRQ������±����SHU�WR���������
±�1�$��6XSRQHYD��0�$��3LUDGRY��(��9��*QHGRYVND\D�HW�DO����������,Q�PRVW�
FDVHV�WKH�OLQN�ZLWK�LQIHFWLRXV�GLVHDVHV�RI�YLUXV�QDWXUH�KDV�EHHQ�LGHQWL¿HG�
WKDW� MXVWL¿HV� D� VSHFL¿F� DQWLYLUDO� WKHUDS\� LQ� DFXWH�SHULRGV�RI� WKH�GLVHDVH��
7KH�VWXG\�RI�WKH�FRXUVH�FKDUDFWHULVWLFV�DQG�FOLQLFDO�V\PSWRPV�RI�*%6�LQ�
VSHFL¿F�UHJLRQV�FRQWULEXWHV�WR�HDUO\�GHWHFWLRQ�DQG�SURPSW�DGPLQLVWUDWLRQ�
RI�QRVRWURSLF�WUHDWPHQW��7KH�PRUELGLW\�UDWH�LV�FRQVLGHUHG�WR�EH�QHFHVVDU\�
IRU� KHDOWK� DXWKRULWLHV� UHJDUGLQJ� WKH� SODQQLQJ� RI� YROXPH� RI�PHGLFDO� DQG�
VRFLDO�DVVLVWDQFH�WR�WKH�JLYHQ�SDWLHQWV�
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ȺɇȺɅɂɁ� ɎȺɄɌɈɊɈȼ� ɊɂɋɄȺ� ɊȺɁȼɂɌɂə� ɊȺɋɋȿəɇɇɈȽɈ�
ɋɄɅȿɊɈɁȺ�ȼ�ɊȿɋɉɍȻɅɂɄȿ�ȻȺɒɄɈɊɌɈɋɌȺɇ
Ɋ�Ɏ��Ʌɚɬɵɩɨɜɚ��Ⱦ�Ɂ��Ɇɚɦɚɞɚɥɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʉ�Ɂ��Ȼɚɯɬɢɹɪɨɜɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɋɚɫɫɟɹɧɧɵɣ�ɫɤɥɟɪɨɡ��Ɋɋ��±�ɦɭɥɶɬɢɮɚɤɬɨɪɧɨɟ�ɡɚɛɨɥɟɜɚɧɢɟ��
ɜ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɤɨɬɨɪɨɝɨ�ɨɩɪɟɞɟɥɟɧɧɭɸ�ɪɨɥɶ�ɢɝɪɚɸɬ�ɝɟɧɟɬɢɱɟɫɤɚɹ�
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ� ɢ� ɜɨɡɞɟɣɫɬɜɢɟ� ɜɧɟɲɧɢɯ� ɮɚɤɬɨɪɨɜ�� Ȼɨɥɶɲɨɟ�
ɡɧɚɱɟɧɢɟ� ɩɪɢɞɚɟɬɫɹ� ɝɟɨɝɪɚɮɢɱɟɫɤɢɦ�� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɦ��
ɷɤɨɥɨɝɢɱɟɫɤɢɦ� ɢ� ɷɬɧɨɝɪɚɮɢɱɟɫɤɢɦ� ɮɚɤɬɨɪɚɦ�� ɨɫɨɛɟɧɧɨɫɬɹɦ�
ɭɩɨɬɪɟɛɥɹɟɦɵɯ�ɧɚɫɟɥɟɧɢɟɦ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
±�ɢɡɭɱɢɬɶ�ɮɚɤɬɨɪɵ�ɪɢɫɤɚ�Ɋɋ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɚɲɤɨɪɬɨɫɬɚɧ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɟɬɨɞɨɦ�
©ɫɥɭɱɚɣ±ɤɨɧɬɪɨɥɶª� ɫ� ɨɩɪɨɫɨɦ� ���� ɛɨɥɶɧɵɯ� Ɋɋ� ɢ� ��� ɱɟɥɨɜɟɤ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ȼ� ɝɪɭɩɩɭ� ɛɨɥɶɧɵɯ� ɜɨɲɥɢ� ���� ɠɟɧɳɢɧ� ɢ� ���
ɦɭɠɱɢɧ��ɜɫɟ�ɨɧɢ�ɢɦɟɥɢ�ɞɨɫɬɨɜɟɪɧɵɣ�ɞɢɚɝɧɨɡ�Ɋɋ�ɫɨɝɥɚɫɧɨ�ɤɪɢɬɟɪɢɹɦ�
Ɇɚɤ�Ⱦɨɧɚɥɞɚ� �������� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɫɨɫɬɚɜɢɥ�
����������ɝɨɞɚ��ɋɨɩɨɫɬɚɜɥɟɧɧɵɟ�ɩɨ�ɩɨɥɭ�ɢ�ɜɨɡɪɚɫɬɭ�ɢ�ɦɟɫɬɭ�ɠɢɬɟɥɶɫɬɜɚ�
ɛɨɥɶɧɵɟ�Ɋɋ�ɢ�ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�ɡɚɩɨɥɧɹɥɢ�ɨɞɢɧɚɤɨɜɵɟ�ɨɩɪɨɫɧɢɤɢ��
ɫɨɫɬɚɜɥɟɧɧɵɟ�ɧɚ�ɨɫɧɨɜɟ�ɚɧɤɟɬɵ��ɫɨɫɬɨɹɳɟɣ�ɢɡ����ɨɫɧɨɜɧɵɯ�ɜɨɩɪɨɫɨɜ��
ɉɟɪɜɚɹ�ɱɚɫɬɶ�ɚɧɤɟɬɵ�ɜɤɥɸɱɚɥɚ�ɜ�ɫɟɛɹ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ��ɜɬɨɪɚɹ�
±�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɫɟɦɟɣɧɨɦ�ɦɟɞɢɰɢɧɫɤɨɦ�ɚɧɚɦɧɟɡɟ��ɜɪɟɦɟɧɢ�ɤɨɧɬɚɤɬɚ�
ɫ� ɜɪɟɞɧɵɦɢ� ɫɪɟɞɨɜɵɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɠɢɜɨɬɧɵɦɢ�� ɨ� ɩɟɪɟɧɟɫɟɧɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɹɯ�� ɬɪɚɜɦɚɬɢɱɟɫɤɨɦ� ɢ� ɚɥɥɟɪɝɨɥɨɝɢɱɟɫɤɨɦ� ɚɧɚɦɧɟɡɟ��
ɜɪɟɞɧɵɯ� ɩɪɢɜɵɱɤɚɯ�� ɨɫɨɛɟɧɧɨɫɬɹɯ� ɞɢɟɬɵ�� Ⱥɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɫ�
ɩɨɦɨɳɶɸ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɩɚɤɟɬɨɜ�©6WDWLVWLFD��ª��ɪɚɡɥɢɱɢɹ�ɫɱɢɬɚɥɢɫɶ�
ɞɨɫɬɨɜɟɪɧɵɦɢ� ɩɪɢ� S������� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɜɥɢɹɧɢɹ�
ɷɤɡɨɝɟɧɧɵɯ� ɬɨɤɫɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɨɛɧɚɪɭɠɟɧɨ�� ɱɬɨ� ɩɪɨɠɢɜɚɧɢɟ�
ɜɛɥɢɡɢ�ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ��ɪ��������ɯɢɦɢɱɟɫɤɢɯ�
�ɪ�������� ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ� �ɪ������� ɩɪɟɞɩɪɢɹɬɢɣ�� ɩɪɟɞɩɪɢɹɬɢɣ�
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ� ɢɡɞɟɥɢɣ� �ɪ ������� �ɪɚɞɢɭɫ� �� ɤɦ�� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� ɢ�
ɩɨɫɥɟ� ��� ɥɟɬ� ɢɦɟɥɨ� ɞɨɫɬɨɜɟɪɧɭɸ� ɫɜɹɡɶ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɡɚɛɨɥɟɜɚɧɢɹ��
Ɉɬɦɟɱɟɧɨ� ɧɚɥɢɱɢɟ� ɤɨɧɬɚɤɬɚ� ɫ� ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ�
�ɪ �������ɹɞɨɯɢɦɢɤɚɬɚɦɢ�ɢ�ɭɞɨɛɪɟɧɢɹɦɢ��ɪ �������ɜ�ɜɨɡɪɚɫɬɟ�ɫɬɚɪɲɟ�
��� ɥɟɬ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɫɜɹɡɢ� Ɋɋ� ɫ� ɩɟɪɟɧɟɫɟɧɧɵɦɢ� ɢɧɮɟɤɰɢɨɧɧɵɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɩɨɤɚɡɚɥɨ� ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɶɲɭɸ� ɱɚɫɬɨɬɭ� ɬɨɧɡɢɥɥɢɬɚ�
�ɚɧɝɢɧɵ��ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ���ɥɟɬ��ɪ �������ɝɟɪɩɟɫɚ�ɫɬɚɪɲɟ����ɥɟɬ��ɪ �������
ɩɢɟɥɨɧɟɮɪɢɬɚ� ɫɬɚɪɲɟ� �� ɥɟɬ� �ɪ ������� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɢɧɮɟɤɰɢɣ�
ɩɨɫɥɟ����ɥɟɬ��ɪ �������ɉɪɢ�ɚɧɚɥɢɡɟ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɩɢɬɚɧɢɹ�ɞɨɫɬɨɜɟɪɧɨ�
ɭɫɬɚɧɨɜɥɟɧɨ�ɩɪɟɨɛɥɚɞɚɧɢɟ�ɜ�ɞɢɟɬɟ�ɦɹɫɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɩɪɢ�ɛɨɥɟɟ�ɱɚɫɬɨɦ�
ɭɩɨɬɪɟɛɥɟɧɢɢ�ɜ�ɩɢɳɭ�ɞɨɦɚɲɧɟɝɨ�ɦɹɫɚ�ɛɨɥɶɧɵɦɢ�Ɋɋ�ɤɚɤ�ɞɨ��ɬɚɤ�ɢ�ɩɨɫɥɟ�
���ɥɟɬ��ɪ �������ɭɩɨɬɪɟɛɥɟɧɢɟ�ɧɟɤɢɩɹɱɟɧɨɣ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ��ɪ ��������
Ⱦɨɫɬɨɜɟɪɧɨ� ɨɬɦɟɱɟɧɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� Ɋɋ� ɤɨɥɢɱɟɫɬɜɚ�
ɚɛɨɪɬɨɜ��ɪ ��������Ⱥɧɚɥɢɡ�ɱɚɫɬɨɬɵ�ɤɨɧɬɚɤɬɨɜ�ɛɨɥɶɧɵɯ�Ɋɋ�ɜ�ɬɟɱɟɧɢɟ�
ɠɢɡɧɢ�ɫ�ɠɢɜɨɬɧɵɦɢ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɛɨɥɶɧɵɟ�Ɋɋ�ɞɨɫɬɨɜɟɪɧɨ�ɱɚɳɟ�ɢɦɟɥɢ�
ɤɨɧɬɚɤɬ� ɫ� ɫɨɛɚɤɚɦɢ�� ɤɨɲɤɚɦɢ� �ɪ ������ ɢ� ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ�
ɠɢɜɨɬɧɵɦɢ� �ɪ ������� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� �� ɥɟɬ�� ɍɫɬɚɧɨɜɥɟɧɚ� ɡɧɚɱɢɦɚɹ�
ɱɚɫɬɨɬɚ� ɫɥɭɱɚɟɜ� ɬɹɠɟɥɨɝɨ�ɤɚɪɢɟɫɚ�ɞɨ��� ɥɟɬ� �ɪ ������ɢ�ɩɨɫɥɟ����ɥɟɬ�
�ɪ ��������Ⱦɨɫɬɨɜɟɪɧɨ�ɨɬɦɟɱɟɧɚ�ɫɜɹɡɶ�ɤɭɪɟɧɢɹ�ɫ�ɪɢɫɤɨɦ�Ɋɋ��ɛɨɥɶɧɵɟ�
Ɋɋ��ɜɵɤɭɪɢɜɚɸɳɢɟ�ɜ�ɞɟɧɶ�ɞɨ�ɩɚɱɤɢ�ɫɢɝɚɪɟɬ��ɩɨɞɜɟɪɠɟɧɵ�ɛɨɥɶɲɟɦɭ�
ɪɢɫɤɭ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� �ɪ ������� ɍɫɬɚɧɨɜɥɟɧɚ� ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ�
ɛɨɥɶɧɵɯ�Ɋɋ�ɤ�ɜɨɡɞɟɣɫɬɜɢɸ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɫɬɪɟɫɫɚ�ɜ�ɫɟɦɶɟ� �ɪ��������
ɢ�ɧɚ�ɪɚɛɨɬɟ��ɪ ������ɜ�ɜɨɡɪɚɫɬɟ�ɫɬɚɪɲɟ����ɥɟɬ��ȼɵɹɜɥɟɧɨ�ɭɜɟɥɢɱɟɧɢɟ�
ɱɚɫɬɨɬɵ� ɫɥɭɱɚɟɜ� ɚɩɩɟɧɞɷɤɬɨɦɢɢ� ɩɨɫɥɟ� ��� ɥɟɬ� �ɪ ������� ȼɵɜɨɞɵ��
ɇɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɦɢ�ɮɚɤɬɨɪɚɦɢ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�Ɋɋ�ɜ�ɊȻ�ɹɜɥɹɸɬɫɹ��
ɩɪɨɠɢɜɚɧɢɟ� ɜɛɥɢɡɢ� ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�� ɯɢɦɢɱɟɫɤɢɯ��
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢ� ɩɪɟɞɩɪɢɹɬɢɣ� ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�
ɢɡɞɟɥɢɣ�� ɤɨɧɬɚɤɬ� ɫ� ɬɨɤɫɢɱɟɫɤɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ɧɚɥɢɱɢɟ� ɜ� ɚɧɚɦɧɟɡɟ�
ɯɪɨɧɢɱɟɫɤɨɝɨ�ɬɨɧɡɢɥɥɢɬɚ��ɩɢɟɥɨɧɟɮɪɢɬɚ��ɝɟɪɩɟɫɚ�ɢ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ�
ɢɧɮɟɤɰɢɣ�� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɜ� ɞɢɟɬɟ� ɦɹɫɧɵɯ� ɩɪɨɞɭɤɬɨɜ�� ɧɟɤɢɩɹɱɟɧɨɣ�
ɩɢɬɶɟɜɨɣ� ɜɨɞɵ�� ɯɪɨɧɢɱɟɫɤɢɣ� ɫɬɪɟɫɫ�� ɚɛɨɪɬɵ� ɜ� ɚɧɚɦɧɟɡɟ�� ɤɨɧɬɚɤɬ� ɫ�
ɫɨɛɚɤɚɦɢ��ɤɨɲɤɚɦɢ�ɢ�ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦɢ�ɠɢɜɨɬɧɵɦɢ��ɨɩɟɪɚɰɢɢ��
ɬɹɠɟɥɵɣ�ɤɚɪɢɟɫ��ɤɭɪɟɧɢɟ��ɂɡɭɱɟɧɢɟ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɧɟɨɛɯɨɞɢɦɨ�ɞɥɹ�
ɪɚɡɪɚɛɨɬɤɢ� ɦɟɬɨɞɨɜ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɨɞɧɨɝɨ� ɢɡ� ɫɨɰɢɚɥɶɧɨ� ɡɧɚɱɢɦɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�±�ɪɚɫɫɟɹɧɧɨɝɨ�ɫɤɥɟɪɨɡɚ�
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,QWURGXFWLRQ�� 0XOWLSOH� VFOHURVLV� �06�� LV� D� PXOWLIDFWRULDO� GLVHDVH�� WKH�
RFFXUUHQFH�RI�ZKLFK� WKH�FHUWDLQ� UROH� LV�SOD\HG�E\�JHQHWLF�SUHGLVSRVLWLRQ�

DQG� H[SRVXUH� WR� H[WHUQDO� IDFWRUV�� *UHDW� LPSRUWDQFH� LV� DWWDFKHG� WR� WKH�
JHRJUDSKLFDO�� VRFLR�HFRQRPLF�� HQYLURQPHQWDO� DQG� HWKQRJUDSKLF� IDFWRUV��
IHDWXUHV� XVHG� E\� WKH� SRSXODWLRQ� RI� IRRG� SURGXFWV�$LP�� ,QYHVWLJDWH� ULVN�
IDFWRUV� 06� LQ� WKH� 5HSXEOLF� RI� %DVKNRUWRVWDQ�� 0DWHULDOV� DQG� PHWKRGV��
&RQGXFWHG�DQ�HSLGHPLRORJLFDO�VWXG\�E\�WKH�PHWKRG�RI�FDVH�FRQWURO�VXUYH\�
����SHRSOH�ZLWK�06�DQG����SHRSOH�LQ�WKH�FRQWURO�JURXS��,Q�WKH�JURXS�RI�
SDWLHQWV�FRQVLVWHG�RI�����ZRPHQ�DQG����IRU�PHQ��DOO�RI�WKHP�KDG�UHOLDEOH�
GLDJQRVLV�06� DFFRUGLQJ� WR� WKH� FULWHULD�0DF�'RQDOG� ������7KH� DYHUDJH�
DJH� RI� WKH� VXUYH\HG� ���������� \HDU��0DSSHG� E\� VH[� DQG� DJH� DQG� SODFH�
RI�UHVLGHQFH�RI�SHRSOH�ZLWK�06�DQG�D�FRQWURO�JURXS�FRPSOHWHG�WKH�VDPH�
TXHVWLRQQDLUH�LV�FRPSLOHG�RQ�WKH�EDVLV�RI�D�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����
NH\�LVVXHV��7KH�¿UVW�SDUW�RI�WKH�TXHVWLRQQDLUH�LQFOXGHG�GHPRJUDSKLF�GDWD��
WKH�VHFRQG�±�LQIRUPDWLRQ�DERXW�IDPLO\�PHGLFDO�KLVWRU\��FRQWDFW�WLPH�ZLWK�
KDUPIXO�HQYLURQPHQWDO�IDFWRUV��DQLPDOV��SUHYLRXV�GLVHDVHV��WUDXPDWLF�DQG�
DOOHUJRORJLFDO�DQDPQHVLV��KDUPIXO�KDELWV��SHFXOLDULWLHV�RI�WKH�GLHW��$QDO\VLV�
ZDV�SHUIRUPHG�XVLQJ�WKH�VWDWLVWLFDO�SDFNDJH�6WDWLVWLFD����GLIIHUHQFHV�ZHUH�
FRQVLGHUHG� VLJQL¿FDQW� DW� S������� 5HVXOWV�� ,Q� VWXG\LQJ� WKH� LQÀXHQFH� RI�
H[RJHQRXV� WR[LF� IDFWRUV� UHOLDEO\� GHWHFWHG� WKDW� WKH� DFFRPPRGDWLRQ� QHDU�
UH¿QHULHV��S��������FKHPLFDO��S��������PHWDOOXUJLFDO��S��������HQWHUSULVHV�
RI�UHLQIRUFHG�FRQFUHWH��S ��������UDGLXV�RI���NP��XS�WR�DQG�DIWHU����\HDUV�
KDG�D�VLJQL¿FDQW�UHODWLRQVKLS�ZLWK�WKH�GHYHORSPHQW�RI�WKH�GLVHDVH��1RWHG�
WKH� SUHVHQFH� RI� FRQWDFW� ZLWK� RUJDQLF� VROYHQWV� �S ������� SHVWLFLGHV�� DQG�
IHUWLOL]HUV��S �������RYHU�WKH�DJH�RI����\HDUV��6WXG\�RI�WKH�UHODWLRQ�RI�WKH�
06�E\� DQ� LQIHFWLRXV�GLVHDVHV� VKRZHG� VLJQL¿FDQWO\�JUHDWHU� IUHTXHQF\�RI�
WRQVLOOLWLV��DQJLQD��XQGHU���\HDUV�RI�DJH��S �������KHUSHV�RYHU����\HDUV�RI�
DJH� �S ������� S\HORQHSKULWLV� ROGHU� WKDQ��� \HDUV� �S ������� J\QHFRORJLFDO�
LQIHFWLRQV� DIWHU� ��� \HDUV� �S �������$QDO\]LQJ� WKH� IHDWXUHV� RI� WKH� SRZHU�
UHOLDEO\� HVWDEOLVKHG� GRPLQDQFH� LQ� WKH� GLHW� RI� PHDW� SURGXFWV� ZLWK�PRUH�
IUHTXHQW�HDWLQJ�RI�GRPHVWLF�PHDW�VLFN�06��ERWK�EHIRUH�DQG�DIWHU����\HDUV�
�S ������� GULQNLQJ� ERLOHG� GULQNLQJ� ZDWHU� �S �������� 9DOLGO\� UHJLVWHUHG�
SUHYDOHQFH�DPRQJ�SHRSOH�ZLWK�06�LQ�WKH�QXPEHU�RI�DERUWLRQV��S ��������
$QDO\VLV�RI�WKH�IUHTXHQF\�RI�FRQWDFWV�RI�SDWLHQWV�06�LQ�WKH�SHULRG�RI�OLIH�
ZLWK� DQLPDOV� VKRZHG� WKDW� SHRSOH� ZLWK�06� VLJQL¿FDQWO\� PRUH� OLNHO\� WR�
KDYH�FRQWDFW�ZLWK�GRJV��FDWV��S �������DQG�IDUP�DQLPDOV��S �������XS�WR�
��\HDUV�� ,QVWDOOHG�D�VLJQL¿FDQW� IUHTXHQF\�RI�FDVHV�RI�VHYHUH�FDULHV�XS� WR�
��\HDUV��S ������DQG�DIWHU����\HDUV��S ��������:DV�VLJQL¿FDQWO\�PDUNHG�
OLQN� 6PRNLQJ� ZLWK� ULVN� 06�� SHRSOH� ZLWK� 06� 6PRNLQJ� D� GD\� EHIRUH�
D� SDFN� RI� FLJDUHWWHV� D� KLJKHU� ULVN� RI� GHYHORSLQJ� WKH� GLVHDVH� �S �������
,QVWDOOHG�H[SRVXUH� WR�SHRSOH�ZLWK�06� WR� WKH�HIIHFWV�RI� FKURQLF� VWUHVV� LQ�
WKH�IDPLO\��S��������DQG�DW�ZRUN��S ������RYHU�WKH�DJH�RI����\HDUV��7KHUH�
ZDV� DQ� LQFUHDVHG� LQFLGHQFH� RI� DSSHQGHFWRP\� DIWHU� ��� \HDUV� �S �������
&RQFOXVLRQ��7KH�PRVW�VLJQL¿FDQW�ULVN�IDFWRUV�IRU�WKH�GHYHORSPHQW�RI�WKH�
06�LQ�WKH�5HSXEOLF�RI�%DVKNRUWRVWDQ�DUH��DFFRPPRGDWLRQ�QHDU�UH¿QHULHV��
FKHPLFDO�� PHWDOOXUJLFDO� HQWHUSULVHV� DQG� FRQFUHWH� SURGXFWV�� FRQWDFW� ZLWK�
WR[LF�VXEVWDQFHV��KLVWRU\�RI�FKURQLF�WRQVLOOLWLV��S\HORQHSKULWLV��KHUSHV�DQG�
J\QHFRORJLF�LQIHFWLRQV��WKH�SUHYDOHQFH�LQ�WKH�GLHW�RI�PHDWV��ERLOHG�GULQNLQJ�
ZDWHU��FKURQLF�VWUHVV��SUHYLRXV�DERUWLRQV��FRQWDFW�ZLWK�GRJV��FDWV�DQG�IDUP�
DQLPDOV�� RSHUDWLRQV�� KHDY\� FDULHV�� VPRNLQJ�� 7KH� VWXG\� RI� ULVN� IDFWRUV�
QHFHVVDU\�IRU�WKH�GHYHORSPHQW�RI�SUHYHQWLRQ�RQH�RI�WKH�VRFLDOO\�VLJQL¿FDQW�
GLVHDVHV�RI�WKH�QHUYRXV�V\VWHP�±�PXOWLSOH�VFOHURVLV�

ɋɅɈɀɇɈɋɌɂ� ɊȺɇɇȿɃ� ȾɂȺȽɇɈɋɌɂɄɂ� ɊȺɋɋȿəɇɇɈȽɈ�
ɋɄɅȿɊɈɁȺ
ɋ�ɋ��Ʌɭɧɺɜɚ��ɋ�ɂ��ɋɟɧɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɂ�Ⱥ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɫɫɟɹɧɧɵɣ� ɫɤɥɟɪɨɡ� ±� ɡɚɛɨɥɟɜɚɧɢɟ�� ɤɥɢɧɢɱɟɫɤɢɟ�
ɩɪɨɹɜɥɟɧɢɹ�ɤɨɬɨɪɨɝɨ�ɡɚɜɢɫɹɬ�ɨɬ�ɥɨɤɚɥɢɡɚɰɢɢ�ɨɱɚɝɨɜ�ɞɟɦɢɟɥɢɧɢɡɚɰɢɢ�
ɜ� ɝɨɥɨɜɧɨɦ� ɢ� ɫɩɢɧɧɨɦ� ɦɨɡɝɟ�� Ɉɫɧɨɜɧɚɹ� ɩɪɢɱɢɧɚ� ɡɚɩɨɡɞɚɥɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�±�ɧɟɫɩɟɰɢɮɢɱɧɨɫɬɶ�ɫɢɦɩɬɨɦɨɜ�ɞɚɠɟ�ɜ�ɬɢɩɢɱɧɵɯ�ɫɥɭɱɚɹɯ�
ɪɚɫɫɟɹɧɧɨɝɨ�ɫɤɥɟɪɨɡɚ��ɋɯɨɞɧɚɹ�ɤɥɢɧɢɤɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɥɟɞɫɬɜɢɟɦ�ɪɹɞɚ�
ɞɪɭɝɢɯ� ɩɪɨɰɟɫɫɨɜ�� ɧɟɣɪɨɢɧɮɟɤɰɢɢ�� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�� ɧɚɪɭɲɟɧɢɹ�
ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� Ⱦɥɹ� ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɯɚɪɚɤɬɟɪɧɚ�
ɧɟɫɬɨɣɤɨɫɬɶ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ�� ɇɚ� ɦɨɦɟɧɬ� ɨɫɦɨɬɪɚ�
ɫɩɟɰɢɚɥɢɫɬɨɦ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɣ�ɫɬɚɬɭɫ�ɦɨɠɟɬ�ɛɵɬɶ�ɜ�ɧɨɪɦɟ��ɩɪɢ�ɷɬɨɦ�
ɜ� ɚɧɚɦɧɟɡɟ� ±� ɹɪɤɚɹ� ɩɨɥɢɦɨɪɮɧɚɹ� ɤɥɢɧɢɤɚ�� Ɂɚɬɪɭɞɧɹɟɬ� ɞɢɚɝɧɨɫɬɢɤɭ�
ɬɚɤɠɟ� ɦɧɨɠɟɫɬɜɨ� ɫɭɛɴɟɤɬɢɜɧɵɯ� ɠɚɥɨɛ� ɧɚ� ɮɨɧɟ� ɦɢɧɢɦɚɥɶɧɵɯ�
ɨɛɴɟɤɬɢɜɧɵɯ�ɢɡɦɟɧɟɧɢɣ��ɮɟɧɨɦɟɧ�ɤɥɢɧɢɱɟɫɤɨɣ�ɞɢɫɫɨɰɢɚɰɢɢ���ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɞɨɛɢɬɶɫɹ� ɭɥɭɱɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɞɢɚɝɧɨɫɬɢɤɢ� ɞɟɛɸɬɚ�
ɪɚɫɫɟɹɧɧɨɝɨ� ɫɤɥɟɪɨɡɚ�� ɪɚɧɧɟɣ� ɩɨɫɬɚɧɨɜɤɢ� ɩɪɚɜɢɥɶɧɨɝɨ� ɞɢɚɝɧɨɡɚ�
ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɥɟɱɟɧɢɹ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɨɥɟɟ�
ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɩɪɨɝɧɨɡɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɵ�ɩɪɨɜɟɥɢ�ɚɧɚɥɢɡ�
ɱɚɫɬɨɬɵ� ɞɟɛɸɬɨɜ� ɪɚɫɫɟɹɧɧɨɝɨ� ɫɤɥɟɪɨɡɚ� ɭ� ɛɨɥɶɧɵɯ�� ɩɪɨɯɨɞɢɜɲɢɯ�
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ɥɟɱɟɧɢɟ� ɜ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� ɤɥɢɧɢɤɢ� ɊɨɫɬȽɆɍ� ɫ� ɦɚɪɬɚ�
����� ɩɨ� ɮɟɜɪɚɥɶ� ����� ɝ�� ɂɫɩɨɥɶɡɨɜɚɧɵ� ���� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ��
ɥɢɱɧɨ� ɨɩɪɨɲɟɧɵ� ɚɜɬɨɪɚɦɢ� ��� ɢɡ� ɷɬɢɯ� ɛɨɥɶɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɧɚɪɭɲɟɧɢɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� �ɜ�
��±���� ɫɥɭɱɚɟɜ��� ɡɪɢɬɟɥɶɧɵɟ� ɢ� ɝɥɚɡɨɞɜɢɝɚɬɟɥɶɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�
���±������ ɚɬɚɤɫɢɹ� ���±������ ɩɚɪɟɡɵ� ���±������ ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ� ��±
������ɬɚɡɨɜɵɟ�ɪɚɫɫɬɪɨɣɫɬɜɚ���±�����ɧɚɪɭɲɟɧɢɹ�ɤɨɨɪɞɢɧɚɰɢɢ�ɜ�ɪɭɤɚɯ�
��±�������ɭɬɨɦɥɹɟɦɨɫɬɶ�����±�������ɷɩɢɥɟɩɬɢɱɟɫɤɢɟ�ɩɪɢɩɚɞɤɢ�������
ɩɫɢɯɨɬɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ�������ɩɨɬɟɪɹ�ɫɨɡɧɚɧɢɹ���������ɧɚɪɭɲɟɧɢɹ�
ɪɟɱɢ� �������� ɬɨɲɧɨɬɚ�� ɪɜɨɬɚ� �������� ɝɢɩɟɪɬɟɪɦɢɹ� �������� ȼɵɜɨɞɵ��
Ⱥɧɚɥɢɡ�ɱɚɫɬɨɬɵ�ɪɚɡɥɢɱɧɵɯ�ɞɟɛɸɬɨɜ�ɪɚɫɫɟɹɧɧɨɝɨ�ɫɤɥɟɪɨɡɚ�ɢ�ɫɪɨɤɨɜ�
ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ�ɨɬ�ɦɨɦɟɧɬɚ�ɩɨɹɜɥɟɧɢɹ�ɠɚɥɨɛ�ɜɵɹɜɢɥ�ɫɥɟɞɭɸɳɟɟ��
ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɞɟɛɸɬɚɦɢ� ɹɜɥɹɸɬɫɹ� ɡɪɢɬɟɥɶɧɵɟ� ɢ�
ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ�ɧɚɪɭɲɟɧɢɹ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɞɚɧɧɵɦ�ɥɢɬɟɪɚɬɭɪɵ��
ɋɪɨɤ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ� ɦɚɤɫɢɦɚɥɟɧ� ɩɪɢ� ɞɟɛɸɬɢɪɨɜɚɧɢɢ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɫ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɣ� �ɜ� ɫɪɟɞɧɟɦ� �� ɝɨɞɚ�� ɢ�
ɡɪɢɬɟɥɶɧɵɯ�ɮɟɧɨɦɟɧɨɜ������ɝɨɞɚ���ɋ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ��ɷɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɬɟɦ��
ɱɬɨ�ɩɚɰɢɟɧɬɵ�ɧɟ�ɜɫɟɝɞɚ�ɨɛɪɚɳɚɸɬɫɹ�ɤ�ɜɪɚɱɭ�ɩɪɢ�ɩɨɹɜɥɟɧɢɢ�ɥɟɝɤɨɝɨ�
ɨɧɟɦɟɧɢɹ�ɢɥɢ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ�ɡɚɬɭɦɚɧɢɜɚɧɢɹ�ɡɪɟɧɢɹ��ɬɚɤ�ɤɚɤ�ɧɢɡɤɚ�
ɫɚɧɢɬɚɪɧɚɹ� ɤɭɥɶɬɭɪɚ� ɧɚɫɟɥɟɧɢɹ��� ɋ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ�� ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ�
ɨɬɫɭɬɫɬɜɢɟɦ� ɧɚɫɬɨɪɨɠɟɧɧɨɫɬɢ� ɫɚɦɢɯ� ɜɪɚɱɟɣ�� ɨɫɨɛɟɧɧɨ� ɭɱɚɫɬɤɨɜɵɯ��
ɜ�ɨɬɧɨɲɟɧɢɢ�ɪɚɫɫɟɹɧɧɨɝɨ�ɫɤɥɟɪɨɡɚ��Ɇɵ�ɫɬɨɥɤɧɭɥɢɫɶ�ɫ�ɬɟɦ��ɱɬɨ�ɩɪɢ�
ɧɚɥɢɱɢɢ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɧɟɪɟɞɤɨ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɨɫɬɚɜɥɟɧɵ�
ɨɲɢɛɨɱɧɵɟ� ɞɢɚɝɧɨɡɵ�� ɋɪɟɞɢ� ɧɢɯ� ɩɨɥɢɧɟɜɪɨɩɚɬɢɹ�� ɩɨɩɟɪɟɱɧɵɣ�
ɦɢɟɥɢɬ��ɢɫɬɟɪɢɹ��ɩɨɞɨɡɪɟɧɢɟ�ɧɚ�ɧɟɨɩɥɚɫɬɢɱɟɫɤɢɣ�ɩɪɨɰɟɫɫ��ɀɚɥɨɛɵ�ɧɚ�
ɡɪɢɬɟɥɶɧɵɟ�ɮɟɧɨɦɟɧɵ�ɱɚɳɟ�ɜɫɟɝɨ�ɹɜɥɹɸɬɫɹ�ɨɫɧɨɜɚɧɢɟɦ�ɞɥɹ�ɞɢɚɝɧɨɡɚ�
ɪɟɬɪɨɛɭɥɶɛɚɪɧɵɣ� ɧɟɜɪɢɬ�� ȼ� ɧɚɢɛɨɥɟɟ� ɤɨɪɨɬɤɢɣ� ɫɪɨɤ� ɩɪɚɜɢɥɶɧɵɣ�
ɞɢɚɝɧɨɡ� ɫɬɚɜɢɬɫɹ� ɩɪɢ� ɩɨɪɚɠɟɧɢɢ� ɩɢɪɚɦɢɞɧɨɣ� ɫɢɫɬɟɦɵ� �ɜ� ɫɪɟɞɧɟɦ�
���ɦɟɫɹɰɟɜ���ɩɪɢ�ɚɬɚɤɫɢɢ������ɦɟɫɹɰɟɜ���ɝɨɥɨɜɨɤɪɭɠɟɧɢɢ����ɦɟɫɹɰɚ���
ɧɚɥɢɱɢɢ�ɬɨɲɧɨɬɵ�ɢ�ɪɜɨɬɵ����ɦɟɫɹɰ���ɗɬɨ��ɧɚ�ɧɚɲ�ɜɡɝɥɹɞ��ɨɛɴɹɫɧɹɟɬɫɹ�
ɜɥɢɹɧɢɟɦ�ɫɨɫɬɨɹɧɢɹ�ɩɚɰɢɟɧɬɚ�ɧɚ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ��Ɍɚɤɢɟ�ɧɚɪɭɲɟɧɢɹ�
ɞɨɫɬɚɬɨɱɧɨ� ɛɵɫɬɪɨ� ɡɚɫɬɚɜɥɹɸɬ� ɛɨɥɶɧɵɯ� ɨɛɪɚɬɢɬɶɫɹ� ɤ� ɫɩɟɰɢɚɥɢɫɬɭ��
ȼ� ɫɜɟɬɟ� ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ� ɦɨɠɧɨ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɜɪɚɱɚɦ� ɪɚɡɧɵɯ�
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ� ɜɧɢɦɚɬɟɥɶɧɟɣ� ɨɬɧɨɫɢɬɶɫɹ� ɤ� ɠɚɥɨɛɚɦ� ɩɚɰɢɟɧɬɨɜ�
ɧɚ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ� ɢ� ɡɪɢɬɟɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ�� ɩɨɞɪɨɛɧɨ� ɫɨɛɢɪɚɬɶ�
ɚɧɚɦɧɟɡ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɦɟɬɨɞɵ� ɞɥɹ�
ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ�

',)),&8/7<�2)�($5/<�',$*126,6�2)�08/7,3/(�6&/(526,6
6�6��/XQHYD��6�,��6HQLQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��=�$��*RQFKDURYD
5RVWRY�6WDWH�0HGLFDO�8QLYHUVLW\��5RVWRY�RQ�'RQ��5XVVLD

,QWURGXFWLRQ��0XOWLSOH�VFOHURVLV�LV�D�GLVHDVH�ZKRVH�FOLQLFDO�PDQLIHVWDWLRQV�
GHSHQG�RQ� WKH� ORFDWLRQ�RI�GHP\HOLQDWLQJ� OHVLRQV� LQ� WKH�EUDLQ� DQG� VSLQDO�
FRUG��7KH�PDLQ� UHDVRQ� IRU� GHOD\HG� GLDJQRVLV� ±� QRQ�VSHFL¿F� V\PSWRPV��
HYHQ�LQ�W\SLFDO�FDVHV�RI�PXOWLSOH�VFOHURVLV��$�VLPLODU�FOLQLF�PD\�EH�GXH�WR�
D� QXPEHU� RI� RWKHU� SURFHVVHV� QHXURLQIHFWLRQ� QHRSODVPV�� FHUHEURYDVFXODU�
DFFLGHQW�� 7KLV� GLVHDVH� LV� FKDUDFWHUL]HG� E\� WKH� LQVWDELOLW\� RI� WKH� FOLQLFDO�
PDQLIHVWDWLRQV��$W� WKH� WLPH� RI� LQVSHFWLRQ� VSHFLDOLVW� QHXURORJLFDO� VWDWXV�
PD\�EH�QRUPDO��ZLWK�D�KLVWRU\�±�D�EULJKW�SRO\PRUSKLF�FOLQLF��$OVR�GLI¿FXOW�
WR�GLDJQRVH�PDQ\�VXEMHFWLYH�FRPSODLQWV�DJDLQVW�WKH�EDFNGURS�RI�PLQLPDO�
REMHFWLYH� FKDQJHV� �FOLQLFDO� SKHQRPHQRQ� RI� GLVVRFLDWLRQ���$LP��$FKLHYH�
EHWWHU�TXDOLW\�GHEXW�GLDJQRVLV�RI�PXOWLSOH�VFOHURVLV��HDUO\�FRUUHFW�GLDJQRVLV�
DQG�WLPHO\�WUHDWPHQW�DVVLJQPHQW�IRU�D�PRUH�IDYRUDEOH�SURJQRVLV��0DWHULDOV�
DQG�PHWKRGV��:H� KDYH� DQDO\]HG� WKH� IUHTXHQF\� RI� RSHQLQJV� RI�PXOWLSOH�
VFOHURVLV�LQ�SDWLHQWV�WUHDWHG�DW�WKH�GHSDUWPHQW�RI�QHXURORJ\�FOLQLF�5RVW*08�
IURP�0DUFK������WR�)HEUXDU\�������8VHG�����FDVH�KLVWRULHV��WKH�DXWKRUV�
SHUVRQDOO\�LQWHUYLHZHG����RI�WKHVH�SDWLHQWV��5HVXOWV��,GHQWL¿HG�LQ�WKH�VWXG\�
VHQVRU\�GLVWXUEDQFHV�±���±�����YLVXDO�DQG�RFXORPRWRU�GLVRUGHU�±���±�����
DWD[LD�±���±�����SDUHVLV�±���±�����GL]]LQHVV�±��±�����SHOYLF�GLVRUGHUV�±�
�±����LQFRRUGLQDWLRQ�LQ�WKH�KDQGV�±��±������IDWLJXH�±����±������HSLOHSWLF�
VHL]XUHV�±�����SV\FKRWLF�GLVRUGHUV�±����� ORVV�RI�FRQVFLRXVQHVV�±�������
VSHHFK�GLVRUGHU�±�������QDXVHD��YRPLWLQJ�±�������K\SHUWKHUPLD�±�������
&RQFOXVLRQ��)UHTXHQF\�DQDO\VLV�RI�YDULRXV�RSHQLQJV�RI�PXOWLSOH�VFOHURVLV�
GLDJQRVLV�DQG� WLPLQJ�RI� WKH�RQVHW�RI�FRPSODLQWV� UHYHDOHG� WKH� IROORZLQJ��
7KH� PRVW� FRPPRQ� GHEXWV� DUH� YLVXDO� DQG� VHQVRU\� GLVRUGHUV�� ZKLFK� LV�
FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��7HUP�GLDJQRVLV�LV�PD[LPDO�DW�GHEXWLQJ�ZLWK�
VHQVLWLYH�GLVHDVH�GLVRUGHUV��DYHUDJH���\HDUV��DQG�YLVXDO�SKHQRPHQD������
\HDUV���2Q�WKH�RQH�KDQG�WKLV�LV�GXH�WR�WKH�IDFW�WKDW�SDWLHQWV�GR�QRW�DOZD\V�
JR�WR�WKH�GRFWRU�ZKHQ�D� OLJKW�RU�VKRUW�WHUP�QXPEQHVV�EOXUUHG�YLVLRQ��DV�
ORZ�VDQLWDU\�FXOWXUH�RI� WKH�SRSXODWLRQ���2Q�WKH�RWKHU�KDQG�WKLV� LV�GXH�WR�
ODFN� RI� DOHUWQHVV� RI� WKH� SK\VLFLDQV� WKHPVHOYHV�� HVSHFLDOO\� WKH� GLVWULFW� LQ�
UHVSHFW�RI�PXOWLSOH�VFOHURVLV��:H�DUH�IDFHG�ZLWK�WKH�IDFW�WKDW�WKH�SUHVHQFH�
RI�VHQVRU\�GLVRUGHUV�FDQ�RIWHQ�EH�VXSSOLHG�HUURQHRXV�GLDJQRVHV��$PRQJ�

WKHP�SRO\QHXURSDWK\�� WUDQVYHUVH�P\HOLWLV�� K\VWHULD�� VXVSHFWHG�QHRSODVWLF�
SURFHVV��&RPSODLQWV� RI� YLVXDO� SKHQRPHQD� DUH� OLNHO\� WR� EH� WKH� EDVLV� IRU�
WKH�GLDJQRVLV�RI�RSWLF�QHXULWLV��,Q�WKH�VKRUWHU�WHUP�WKH�FRUUHFW�GLDJQRVLV�LV�
PDGH�ZLWK� OHVLRQV�RI� WKH�S\UDPLGDO� V\VWHP��DYHUDJH����PRQWKV��� DWD[LD�
�����PRQWKV���GL]]LQHVV����PRQWKV���WKH�SUHVHQFH�RI�QDXVHD�DQG�YRPLWLQJ����
PRQWK���7KLV��LQ�RXU�RSLQLRQ��GXH�WR�WKH�LQÀXHQFH�RI�WKH�SDWLHQW�µV�TXDOLW\�
RI�OLIH��6XFK�YLRODWLRQV�TXLFNO\�HQRXJK�IRUFH�SDWLHQWV�WR�VHH�D�VSHFLDOLVW��,Q�
OLJKW�RI�WKH�IRUHJRLQJ��LW�FDQ�UHFRPPHQG�SK\VLFLDQV�RI�GLIIHUHQW�VSHFLDOWLHV�
DWWHQWLYH� WR� SDWLHQW� FRPSODLQWV� RQ� VHQVLWLYH� DQG� YLVXDO� LPSDLUPHQW�� WR�
FROOHFW�GHWDLOHG�PHGLFDO�KLVWRU\��XVH�DGGLWLRQDO�PHWKRGV�IRU�GLDJQRVLV�

ɈɐȿɇɄȺ� ɇȿɊȼɇɈ�ɉɋɂɏɂɑȿɋɄɂɏ� ɊȺɋɋɌɊɈɃɋɌȼ�
ɉɊɂ� ɏɊɈɇɂɑȿɋɄɈɃ� ɂɒȿɆɂɂ� ȽɈɅɈȼɇɈȽɈ� ɆɈɁȽȺ� ɋ�
ɇȿȾȿɆȿɇɌɇɕɆɂ�ɄɈȽɇɂɌɂȼɇɕɆɂ�ɊȺɋɋɌɊɈɃɋɌȼȺɆɂ
ɗ�Ƚ��Ȼɨɪɯɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ⱥ�Ɋ��ɏɚɤɢɦɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɵɫɨɤɚɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɫɨɫɭɞɢɫɬɨɣ� ɩɚɬɨɥɨɝɢɢ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɫɪɟɞɢ� ɥɢɰ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɬɪɭɞɧɨɫɬɢ� ɬɟɪɚɩɢɢ� ɞɟɦɟɧɰɢɢ� ɞɢɤɬɭɸɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɚɧɧɟɣ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ�� ɤɨɬɨɪɵɟ� ɱɚɫɬɨ� ɫɨɱɟɬɚɸɬɫɹ� ɫ�
ɷɦɨɰɢɨɧɚɥɶɧɵɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɜ� ɜɢɞɟ� ɞɟɩɪɟɫɫɢɢ� ɢ� ɚɩɚɬɢɢ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ��
ɨɰɟɧɢɬɶ� ɧɟɤɨɝɧɢɬɢɜɧɵɟ� ɧɟɪɜɧɨ�ɩɫɢɯɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ� �ɇɇɉɊ��
ɩɪɢ� ɯɪɨɧɢɱɟɫɤɨɣ� ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� �ɏɂȽɆ��� ɭɫɬɚɧɨɜɢɬɶ�
ɜɡɚɢɦɨɫɜɹɡɶ�ɧɚɪɭɲɟɧɢɣ�ɤɨɝɧɢɬɢɜɧɵɯ�ɮɭɧɤɰɢɣ�ɫ�ɇɇɉɊ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɩɚɰɢɟɧɬɨɜ�� ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�±������ɝɨɞɚ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɛɵɥɚ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�
ɏɂȽɆ�,±,,,�ɫɬɚɞɢɢ��ɉɪɨɜɨɞɢɥɨɫɶ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɤɨɝɧɢɬɢɜɧɵɯ�ɮɭɧɤɰɢɣ�
�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� ɲɤɚɥɵ� ±� Ɇɨɧɪɟɚɥɶɫɤɚɹ�
ɲɤɚɥɚ� ɤɨɝɧɢɬɢɜɧɨɣ� ɨɰɟɧɤɢ� �ɆɈɋȺ�� ɢ� ɛɚɬɚɪɟɹ� ɬɟɫɬɨɜ� ɥɨɛɧɨɣ�
ɞɢɫɮɭɧɤɰɢɢ��ȻɌɅȾ���ɢ�ɇɇɉɊ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɝɨɫɩɢɬɚɥɶɧɨɣ�ɲɤɚɥɵ�
ɨɰɟɧɤɢ� ɬɪɟɜɨɝɢ� ɢ� ɞɟɩɪɟɫɫɢɢ� �+$'6��� ɚɧɤɟɬɵ� ɨɰɟɧɤɢ� ɧɨɱɧɨɝɨ� ɫɧɚ��
ɲɤɚɥɵ� ɚɩɚɬɢɢ�� ɡɚɩɨɥɧɹɟɦɨɣ� ɜɪɚɱɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɩɚɰɢɟɧɬɨɜ� ɫɪɟɞɧɢɣ� ɛɚɥɥ� ɩɨ� ɲɤɚɥɟ� ɆɈɋȺ� ɫɨɫɬɚɜɢɥ� ������ ɩɪɢ�
ɷɬɨɦ� ɭ� ������ ɜɵɹɜɥɟɧɵ� ɤɨɝɧɢɬɢɜɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� Ⱦɨɦɢɧɢɪɭɸɬ�
ɧɚɪɭɲɟɧɢɹ� ɨɬɫɪɨɱɟɧɧɨɝɨ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� �ɭ� �������� ɡɪɢɬɟɥɶɧɨ�
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ�ɧɚɪɭɲɟɧɢɹ��ɭ�������ɍ�������ɩɚɰɢɟɧɬɨɜ�ɜɵɹɜɥɟɧɵ�
ɬɪɭɞɧɨɫɬɢ� ɜ� ɚɛɫɬɪɚɝɢɪɨɜɚɧɢɢ�� ɍ� ������ ɧɚɛɥɸɞɚɸɬɫɹ� ɫɨɱɟɬɚɧɧɵɟ�
ɬɪɭɞɧɨɫɬɢ�ɜ�ɜɵɩɨɥɧɟɧɢɢ�ɡɚɞɚɧɢɣ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɜɧɢɦɚɧɢɟɦ�ɢ�ɪɟɱɶɸ��
ɍ� ������ ɢɦɟɸɬɫɹ� ɩɪɨɛɥɟɦɵ� ɜ� ɛɟɝɥɨɫɬɢ� ɪɟɱɢ�� Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ�
ȻɌɅȾ�ɜɵɹɜɢɥ�ɧɚɥɢɱɢɟ�ɭɦɟɪɟɧɧɵɯ�ɤɨɝɧɢɬɢɜɧɵɯ�ɪɚɫɫɬɪɨɣɫɬɜ�ɭ�������
ɩɚɰɢɟɧɬɨɜ� ɢ� ɞɟɦɟɧɰɢɸ� ɥɨɛɧɨɝɨ� ɬɢɩɚ� ɭ� ������ ɍ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�
ɧɚɛɥɸɞɚɥɨɫɶ�ɫɨɱɟɬɚɧɢɟ�ɪɚɡɥɢɱɧɵɯ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɫɢɦɩɬɨɦɨɜ��
Ȼɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɧɚɪɭɲɟɧɢɹ� ɫɧɚ� ������� ɩɚɰɢɟɧɬɨɜ��� ɬɪɟɜɨɝɚ�
���������ɞɟɩɪɟɫɫɢɹ�������ɢ�ɚɩɚɬɢɹ��������ɉɪɨɜɟɞɟɧɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɧɚɪɭɲɟɧɢɣ�ɫɧɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɏɂȽɆ�ɜɵɹɜɢɥɨ�ɨɱɟɧɶ�ɜɵɫɨɤɭɸ�ɱɚɫɬɨɬɭ�
ɧɚɪɭɲɟɧɢɣ� ɫɧɚ� ������� ɛɨɥɶɧɵɯ��� ɋɪɟɞɧɢɣ� ɛɚɥɥ� ɩɨ� ɚɧɤɟɬɟ� ɨɰɟɧɤɢ�
ɧɨɱɧɨɝɨ� ɫɧɚ� ɫɨɫɬɚɜɢɥ� ��� ɛɚɥɥɨɜ�� ɩɪɢ� ɷɬɨɦ� ɭ� ������ ɩɚɰɢɟɧɬɨɜ�
ɢɦɟɸɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɫɧɚ�� ɭ� ���� ±� ɥɟɝɤɢɟ� ɧɚɪɭɲɟɧɢɹ�
ɫɧɚ�� ȼɵɜɨɞɵ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɏɂȽɆ� ,±,,,� ɫɬɚɞɢɢ� ɧɚɛɥɸɞɚɸɬɫɹ�
ɭɦɟɪɟɧɧɵɟ� ɤɨɝɧɢɬɢɜɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ɤɨɬɨɪɵɟ� ɫɨɱɟɬɚɸɬɫɹ� ɫ�
ɞɟɩɪɟɫɫɢɟɣ��ɚɩɚɬɢɟɣ��ɬɪɟɜɨɝɨɣ�ɢ�ɧɚɪɭɲɟɧɢɹɦɢ�ɧɨɱɧɨɝɨ�ɫɧɚ��ɩɪɢ�ɷɬɨɦ�
ɩɪɨɜɟɞɟɧɧɵɣ�ɚɧɚɥɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɆɈɋȺ�ɢ�ɲɤɚɥɵ�+$'6�ɧɟ�ɜɵɹɜɢɥ�
ɞɨɫɬɨɜɟɪɧɵɯ� ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ� ɫɜɹɡɟɣ�� Ʉɨɪɪɟɥɹɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ�
ɜɵɹɜɢɥ� ɞɨɫɬɨɜɟɪɧɵɟ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɫɜɹɡɢ� ɦɟɠɞɭ� ɞɟɩɪɟɫɫɢɟɣ� ɢ�
ɬɪɟɜɨɝɨɣ��U �������ɢ�ɦɟɠɞɭ�ɞɟɩɪɟɫɫɢɟɣ�ɢ�ɚɩɚɬɢɟɣ��U �������

(9$/8$7,21� 2)� 1(85236<&+,$75,&� ',625'(56� ,1�
3$7,(176� :,7+� &+521,&� &(5(%5$/� ,6&+(0,$� :,7+�
&2*1,7,9(�',6$%,/,7,(6
(�*��%RUNKDQRYD
6FLHQWL¿F�$GYLVRU�±�$�5��&KDNLPRYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��7KH�KLJK�SUHYDOHQFH�RI�FHUHEUDO�YDVFXODU�SDWKRORJ\�LQ�HOGHUO\�
DQG� VHQLOH� GHPHQWLD� WKHUDS\� GLI¿FXOWLHV� QHFHVVLWDWH� HDUO\� GLDJQRVLV� RI�
FRJQLWLYH�LPSDLUPHQW��ZKLFK�RIWHQ�FRPELQHG�ZLWK�HPRWLRQDO�GLVRUGHUV�DV�
GHSUHVVLRQ�DQG�DSDWK\��$LP��([SORUH�WKH�IHDWXUHV�RI�FRJQLWLYH�LPSDLUPHQW��
WR� DVVHVV� QRQ�FRJQLWLYH� QHXURSV\FKLDWULF� GLVRUGHUV� �113'�� LQ� FKURQLF�
FHUHEUDO� LVFKHPLD�� WR� HVWDEOLVK� WKH� UHODWLRQVKLS� RI� FRJQLWLYH� LPSDLUPHQW�
ZLWK�113'��0DWHULDOV� DQG�PHWKRGV��7KH� JURXS� LQFOXGHG� ��� LQSDWLHQWV��
7KH� PHGLDQ� DJH� ����� \HDUV��$OO� SDWLHQWV� ZHUH� GLDJQRVHG� ZLWK� FKURQLF�



163

Секция «Кардиология, Ревматология, Невролгия»

FHUHEUDO�LVFKHPLD�RI�VWDJH�,�,,,��7KH�LQYHVWLJDWLRQ�RI�FRJQLWLYH�IXQFWLRQV�
�XVHG� QHXURSV\FKRORJLFDO� VFDOH�� 7KH�0RQWUHDO� &RJQLWLYH� RI�$VVHVPHQW�
0R&$�DQG� D� EDWWHU\� RI� WHVWV� RI� IURQWDO� G\VIXQFWLRQ� �%7)'��� DQG� XVLQJ�
113'� +RVSLWDO� $Q[LHW\� DQG� 'HSUHVVLRQ� 6FDOH� �+$'6��� $VVHVVPHQW�
4XHVWLRQQDLUH�QLJKW�VOHHS�VFDOH�DSDWK\�¿OOHG�GRFWRU��5HVXOWV��7KH�H[DPLQHG�
SDWLHQWV� KDG� D� PHDQ� VFRUH� RQ� WKH�0R&$� VFDOH� ZDV� ����� SRLQWV�� ZKLOH�
LQ� ������ LGHQWL¿HG� FRJQLWLYH� GLVRUGHUV�� 'RPLQDWHG� YLRODWLRQV� GHOD\HG�
UHFDOO����������YLVXRVSDWLDO�GLVRUGHUV��������,Q�������RI�WKH�FKDOOHQJHV�
LGHQWL¿HG� LQ� DEVWUDFWLRQ�� $W� ������ REVHUYHG� FRPEDLQHG� GLI¿FXOWLHV� LQ�
WDVNV� UHODWHG� WR� DWWHQWLRQ� DQG� VSHHFK��$W� ������� WKHUH� DUH� SUREOHPV� LQ�
ÀXHQF\��$QDO\VLV�RI�WKH�UHVXOWV�UHYHDOHG�WKH�SUHVHQFH�%7)'�PLOG�FRJQLWLYH�
LPSDLUPHQW�LQ�������RI�SDWLHQWV��DQG�GHPHQWLD�RI�WKH�IURQWDO�W\SH�LQ�������
$OO�SDWLHQWV�KDG�D�FRPELQDWLRQ�RI�GLIIHUHQW�SV\FKRORJLFDO�V\PSWRPV��6OHHS�
GLVWXUEDQFHV�ZHUH�IRXQG��������RI�SDWLHQWV���DQ[LHW\����������GHSUHVVLRQ�
������ DQG� DSDWK\� �������7KH� VWXG\� RI� VOHHS� GLVRUGHUV� LQ� SDWLHQWV�ZLWK�
FKURQLF�FHUHEUDO�LVKHPLD�VKRZHG�D�YHU\�KLJK�IUHTXHQF\�RI�VOHHS�GLVRUGHUV�
�������RI�SDWLHQWV���$YHUDJH�VFRUH�IRU�WKH�DVVHVVPHQW�TXHVWLRQQDLUH�QLJKW¶V�
VOHHS�ZDV����SRLQWV��ZKLOH�LQ�������WKHUH�DUH�VLJQL¿FDQW�VOHHS�GLVWXUEDQFHV��
���� OLJKWHU� VOHHS� GLVRUGHUV�� &RQFOXVLRQ�� 3DWLHQWV�ZLWK� FKURQLF� FHUHEUDO�
LVKHPLD� VWDJH� ,±,,,� REVHUYHG� PLOG� FRJQLWLYH� LPSDLUPHQW�� ZKLFK� DUH�
FRPELQHG�ZLWK�GHSUHVVLRQ��DSDWK\��DQ[LHW\��DQG�VOHHS�DW�QLJKW��ZKLOH�WKH�
DQDO\VLV�UHVXOWV�EHWZHHQ�0R&$�DQG�+$'6�VFDOH�UHYHDOHG�QR�VLJQL¿FDQW�
FRUUHODWLRQV��&RUUHODWLRQ�DQDO\VLV�UHYHDOHG�VLJQL¿FDQW�SRVLWLYH�DVVRFLDWLRQV�
EHWZHHQ�GHSUHVVLRQ�DQG�DQ[LHW\��U ��������EHWZHHQ�GHSUHVVLRQ�DQG�DSDWK\�
�U �������

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɃ� ȺɍɌɈɂɆɆɍɇɇɕɃ�
ɗɇɐȿɎȺɅɈɆɂȿɅɂɌ� ɄȺɄ� ɅȺȻɈɊȺɌɈɊɇȺə� ɆɈȾȿɅɖ�
ɊȺɋɋȿəɇɇɈȽɈ�ɋɄɅȿɊɈɁȺ
Ⱦ�Ⱥ��ɉɨɠɢɥɨɜ��ɍ�ȿ��ɐɵɝɚɧɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɍ�Ⱥ��Ɋɭɦɹɧɰɟɜɚ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ɇ�ɇ��ɋɩɢɪɢɧ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɫɫɟɹɧɧɵɣ� ɫɤɥɟɪɨɡ� �Ɋɋ�� ±� ɷɬɨ� ɬɹɠɟɥɨɟ� ɚɭɬɨɢɦɦɭɧɧɨɟ�
ɞɟɦɢɟɥɢɧɢɡɢɪɭɸɳɟɟ� ɡɚɛɨɥɟɜɚɧɢɟ�� ɬɟɪɚɩɢɹ� ɤɨɬɨɪɨɝɨ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ�
ɜɪɟɦɟɧɢ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɚ�� Ɇɨɞɟɥɶɸ� Ɋɋ� ɭ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɠɢɜɨɬɧɵɯ� ɹɜɥɹɟɬɫɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ� ɚɭɬɨɢɦɦɭɧɧɵɣ�
ɷɧɰɟɮɚɥɨɦɢɟɥɢɬ� �ɗȺɗ��� ɩɪɢ� ɤɨɬɨɪɨɦ� ɭɞɚɟɬɫɹ� ɜɨɫɩɪɨɢɡɜɟɫɬɢ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɹɜɥɟɧɢɹ� ɞɚɧɧɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ȼ� ɩɪɟɞɵɞɭɳɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɞɚɧɧɨɣ�ɫɯɟɦɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɭ�ɦɵɲɟɣ�ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ�� ɚɧɚɥɨɝɢɱɧɵɟ�
ɬɚɤɨɜɵɦ�ɩɪɢ�Ɋɋ��ɤɚɤ�ɩɨ�ɫɬɟɩɟɧɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ��ɬɚɤ�ɢ�ɩɨ�ɨɱɟɪɟɞɧɨɫɬɢ�
ɪɚɡɜɢɬɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɜɵɹɜɢɬɶ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɦɟɧɟɧɢɹ�
ɜ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɟ� ɢ� ɨɰɟɧɢɬɶ� ɢɯ� ɫɨɨɬɜɟɬɫɬɜɢɟ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦ�ɢ�ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ�ɧɚɪɭɲɟɧɢɹɦ�ɭ�ɦɵɲɟɣ� ɫ�
ɗȺɗ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɩɵɬɵ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ����ɛɟɫɩɨɪɨɞɧɵɯ�
ɦɵɲɚɯ��ɫɚɦɤɚɯ���ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�ɝɪɭɩɩɚ�ɜɤɥɸɱɚɥɚ����ɠɢɜɨɬɧɵɯ��
ɤɨɧɬɪɨɥɶɧɚɹ� ±� �� ɠɢɜɨɬɧɵɯ�� ɋ� ɰɟɥɶɸ� ɫɨɡɞɚɧɢɹ� ɗȺɗ� ɠɢɜɨɬɧɵɦ�
ɜɜɨɞɢɥɚɫɶ� ɫɦɟɫɶ� ɝɨɦɨɝɟɧɚɬɚ� ɦɨɡɝɚ� ɦɵɲɟɣ� ɢ� ɩɨɥɧɨɝɨ� ɚɞɴɸɜɚɧɬɚ�
Ɏɪɟɣɧɞɚ��Ɉɰɟɧɤɚ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɩɪɨɜɨɞɢɥɚɫɶ�ɧɚ��������
��� ɢ� ���ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɢɧɴɟɤɰɢɢ�� Ɂɚɛɢɪɚɥɢɫɶ� ɩɨɥɭɲɚɪɢɹ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɫɬɜɨɥ�� ɦɨɡɠɟɱɨɤ�� ɫɩɢɧɧɨɣ� ɦɨɡɝ�� ɇɚ� ɩɚɪɚɮɢɧɨɜɵɯ� ɫɪɟɡɚɯ��
ɨɤɪɚɲɟɧɧɵɯ� ɬɢɨɧɢɧɨɦ�� ɨɰɟɧɢɜɚɥɢɫɶ� ɤɨɥɢɱɟɫɬɜɨ�� ɥɨɤɚɥɢɡɚɰɢɹ� ɢ�
ɪɚɡɦɟɪ� ɨɱɚɝɨɜ� ɥɢɦɮɨɰɢɬɚɪɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ� ɦɟɬɨɞɨɦ� ɨɩɢɫɚɬɟɥɶɧɨɣ� ɫɬɚɬɢɫɬɢɤɢ��
Ⱦɥɹ�ɨɰɟɧɤɢ�ɞɨɫɬɨɜɟɪɧɨɫɬɢ�ɪɚɡɥɢɱɢɣ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ�
ɤɪɢɬɟɪɢɣ�ɋɬɶɸɞɟɧɬɚ� �W�WHVW��� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ�
�ɩɚɤɟɬ� ɩɪɨɝɪɚɦɦ� ©6WDWLVWLFD� ��ª��� Ⱦɢɧɚɦɢɤɚ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɢ�
ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɨɰɟɧɢɜɚɥɚɫɶ� ɤɚɠɞɵɟ� ɬɪɨɟ� ɫɭɬɨɤ��
Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɱɚɝɢ� ɥɢɦɮɨɰɢɬɚɪɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ� ɜɵɹɜɥɹɥɢɫɶ� ɜ�
ɨɛɨɢɯ� ɩɨɥɭɲɚɪɢɹɯ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜ� ɛɟɥɨɦ�
ɜɟɳɟɫɬɜɟ��ɱɚɫɬɶ�ɥɨɤɚɥɢɡɨɜɚɥɚɫɶ�ɜ�ɤɨɪɟ��ɨɬɞɟɥɶɧɵɟ�ɞɨɫɬɢɝɚɥɢ�ɦɹɝɤɨɣ�
ɦɨɡɝɨɜɨɣ� ɨɛɨɥɨɱɤɢ�� Ʉɨɥɢɱɟɫɬɜɨ� ɨɱɚɝɨɜ� ɞɨɫɬɢɝɚɥɨ� ɦɚɤɫɢɦɭɦɚ� ɤ�
��ɦ� ɫɭɬɤɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɫɧɢɠɚɥɨɫɶ� ɤ� ���ɦ� ɢ� ɜɧɨɜɶ� ɧɚɪɚɫɬɚɥɨ�
ɤ� ���ɦ� ɫɭɬɤɚɦ�� Ʉɥɢɧɢɱɟɫɤɢ� ɧɚ� ��ɟ� ɫɭɬɤɢ� ɧɚɛɥɸɞɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ�
ɨɪɢɟɧɬɢɪɨɜɨɱɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɭɪɨɜɧɹ� ɬɪɟɜɨɠɧɨɫɬɢ��
ɤ� ���ɦ� ɫɭɬɤɚɦ� ɩɨɤɚɡɚɬɟɥɢ� ɧɨɪɦɚɥɢɡɨɜɚɥɢɫɶ� ɢ� ɜɧɨɜɶ� ɫɧɢɠɚɥɢɫɶ� ɤ�
���ɦ� ɫɭɬɤɚɦ�� Ʉɨɥɢɱɟɫɬɜɨ� ɨɱɚɝɨɜ� ɥɢɦɮɨɰɢɬɚɪɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ� ɜ�
ɫɩɢɧɧɨɦ� ɦɨɡɝɟ� ɞɨɫɬɢɝɚɥɨ� ɦɚɤɫɢɦɭɦɚ� ɤ� ���ɦ� ɫɭɬɤɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɡɚɬɟɦ� ɩɨɫɬɟɩɟɧɧɨ� ɫɧɢɠɚɥɨɫɶ� ɜɩɥɨɬɶ� ɞɨ� ɤɨɧɰɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍ�
ɦɵɲɟɣ�ɫ�ɗȺɗ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɣ�ɞɟɮɢɰɢɬ�ɛɵɥ�ɧɚɢɛɨɥɟɟ�ɜɵɪɚɠɟɧ�ɧɚ�
���ɟ� ɫɭɬɤɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɞɚɥɟɟ� ɨɬɦɟɱɚɥɨɫɶ� ɟɝɨ� ɫɧɢɠɟɧɢɟ��ȼɵɜɨɞɵ��

ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� ɧɚɪɭɲɟɧɢɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ�ɢɡɦɟɧɟɧɢɹɦ�ɜ�ɝɨɥɨɜɧɨɦ�ɦɨɡɝɟ��ɧɨ�ɧɟ�ɤɨɪɪɟɥɢɪɭɸɬ�
ɫ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ�� ɪɚɡɜɢɬɢɟ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�
ɞɟɮɢɰɢɬɚ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɢɡɦɟɧɟɧɢɹɦ� ɜ� ɫɩɢɧɧɨɦ�
ɦɨɡɝɟ�� ɤɨɪɪɟɥɹɰɢɢ� ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɧɟ� ɜɵɹɜɥɟɧɨ��
Ⱥɧɚɥɨɝɢɱɧɵɟ� ɞɚɧɧɵɟ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɩɪɢ� ɢɡɭɱɟɧɢɢ� ɪɚɫɫɟɹɧɧɨɝɨ�
ɫɤɥɟɪɨɡɚ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞɵ� ɨ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ�
ɫɨɨɬɜɟɬɫɬɜɢɹ� ɦɨɞɟɥɢ� ɢɡɭɱɚɟɦɨɦɭ� ɡɚɛɨɥɟɜɚɧɢɸ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɦɵ�
ɩɥɚɧɢɪɭɟɦ� ɨɰɟɧɢɬɶ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɨɱɚɝɨɜɵɯ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɢ�
ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɢɡɦɟɧɟɧɢɹɦ�
ɜ� ɞɪɭɝɢɯ� ɨɪɝɚɧɚɯ� ɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɚɧɧɭɸ� ɦɨɞɟɥɶ� ɞɥɹ� ɢɡɭɱɟɧɢɹ�
ɩɚɬɨɝɟɧɟɡɚ� ɪɚɫɫɟɹɧɧɨɝɨ� ɫɤɥɟɪɨɡɚ� ɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɷɮɮɟɤɬɨɜ�
ɩɪɟɩɚɪɚɬɨɜ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ�ɬɟɪɚɩɢɢ�

(;3(5,0(17$/�$872,0081(�(1&(3+$/20<(/,7,6�$6�$�
/$%25$725<�02'(/�2)�08/7,3/(�6&/(526,6
'�$��3R]KLORY��8�(��7VLJDQRYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��7�$��5XP\DQWVHYD��'0HG6FL��3URI��
1�1��6SLULQ
<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ��0XOWLSOH�VFOHURVLV��06��LV�D�KDUG�DXWRLPPXQH�GHP\HOLQDWLQJ�
GLVHDVH� ZKLFK� WKHUDS\� LV� LQVXI¿FLHQWO\� HIIHFWLYH� WRGD\�� 06� PRGHO� LQ�
ODERUDWRU\� DQLPDOV� LV� DQ� H[SHULPHQWDO� DXWRLPPXQH� HQFHSKDORP\HOLWLV�
�($(��ZKLFK�KDYH�VLPLODU�LQ�QHXURORJLFDO�DQG�PRUSKRORJLFDO�PDQLIHVWDWLRQV�
RI� WKH�GLVHDVH��,Q�D�SUHYLRXV�VWXG\�IRXQG�WKDW�ZKHQ�XVLQJ�WKLV�PRGHOLQJ�
VFKHPH� PLFH� UHFRUGHG� QHXURORJLFDO� DQG� QHXURSV\FKRORJLFDO� GH¿FLWV�
VLPLODU�WR�WKRVH�LQ�06��ERWK�LQ�VHYHULW\�DQG�SULRULW\�IRU�GHYHORSPHQW��$LP��
7R�LGHQWLI\�WKH�PRUSKRORJLFDO�FKDQJHV�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�DQG�
DVVHVV�WKHLU�FRPSOLDQFH�ZLWK�QHXURORJLFDO�DQG�QHXURSV\FKRORJLFDO�GH¿FLWV�
LQ�PLFH�ZLWK�($(��0DWHULDOV�DQG�PHWKRGV��([SHULPHQWV�ZHUH�SHUIRUPHG�
RQ� ��� RXWEUHG�PLFH� �IHPDOHV���7KH� H[SHULPHQWDO� JURXS� FRQVLVWHG� RI� ���
DQLPDOV�� WKH� FRQWURO� ±� �� DQLPDOV�� ,Q� RUGHU� WR� FUHDWH� ($(� DQLPDOV�ZHUH�
LQMHFWHG�ZLWK�D�PL[WXUH�RI�PRXVH�EUDLQ�KRPRJHQDWH�DQG�)UHXQG¶V�FRPSOHWH�
DGMXYDQW��(YDOXDWLRQ�RI�WKH�PRUSKRORJLFDO�FKDQJHV�ZDV�SHUIRUPHG�RQ�GD\V�
����������DQG����GD\V�DIWHU�LQMHFWLRQ��+HPLVSKHUH�EUDLQ�VWHP��FHUHEHOOXP�
DQG�VSLQDO�FRUG�ZHUH�FOLPEHG��2Q�SDUDI¿Q�VHFWLRQV�VWDLQHG�ZLWK� WKLRQLQ�
HVWLPDWHG� DPRXQW�� ORFDOL]DWLRQ� DQG� VL]H� RI� WKH� IRFL� RI� O\PSKRF\WLF�
LQ¿OWUDWLRQ��6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�GHVFULSWLYH�VWDWLVWLFV��7R�
DVVHVV�WKH�VLJQL¿FDQFH�RI�GLIIHUHQFHV�XVLQJ�SDUDPHWULF�W�WHVW��W�WHVW��FDUULHG�
RXW� D� FRUUHODWLRQ� DQDO\VLV� �©6WDWLVWLFD� ��ª��� '\QDPLFV� RI� QHXURORJLFDO�
DQG�QHXURSV\FKRORJLFDO�FKDQJHV�DVVHVVHG�HYHU\�WKUHH�GD\V��5HVXOWV��7KH�
IRFL�RI�O\PSKRF\WLF�LQ¿OWUDWLRQ�ZHUH�GHWHFWHG�LQ�ERWK�KHPLVSKHUHV�RI�WKH�
EUDLQ��PDLQO\�LQ�WKH�ZKLWH�PDWWHU��IUHTXHQWO\�ORFDOL]HG�LQ�WKH�FRUWH[��SDUW�
RI� WKHP� UHDFKHG� WKH� SLD�PDWHU��1XPEHU� RI� RXWEUHDNV� SHDNHG� WR� �� GD\V�
RI� WKH� VWXG\�� GHFUHDVHG� WR� ��� DQG� DJDLQ� JUHZ� WR� ��� GD\V��&OLQLFDOO\� RQ�
WKH��WK�GD\�WKHUH�ZDV�D�GHFUHDVH�RULHQWLQJ�DFWLYLW\�ZLWK�LQFUHDVHG�OHYHOV�
RI�DQ[LHW\�� WR����GD\V�QRUPDOL]HG�LQGLFDWRUV��DQG�DJDLQ�GHFUHDVHG�WR�����
1XPEHU�RI�IRFL�RI�O\PSKRF\WLF�LQ¿OWUDWLRQ�LQ�WKH�VSLQDO�FRUG�SHDNHG�WR����
GD\V�WKHQ�JUDGXDOO\�GHFUHDVHG�XQWLO�WKH�HQG�RI�WKH�VWXG\��,Q�PLFH�ZLWK�($(�
QHXURORJLFDO�GH¿FLW�ZDV�PRVW�SURQRXQFHG�RQ�GD\����VWXG\�IXUWKHU�QRWHG�LWV�
GHFOLQH��&RQFOXVLRQ��,W�ZDV�GHWHUPLQHG�WKDW�WKH�QHXURSV\FKRORJLFDO�GH¿FLWV�
FRUUHVSRQG� WR�PRUSKRORJLFDO� FKDQJHV� LQ� WKH� EUDLQ� EXW� GLG� QRW� FRUUHODWH�
ZLWK� QHXURORJLFDO� GLVRUGHUV�� 7KH� GHYHORSPHQW� RI� QHXURORJLFDO� GH¿FLW�
FRUUHVSRQGV�WR�PRUSKRORJLFDO�FKDQJHV�LQ�WKH�VSLQDO�FRUG��WKH�FRUUHODWLRQ�
RI�QHXURSV\FKRORJLFDO� LPSDLUPHQWV�KDYH�EHHQ� LGHQWL¿HG��6LPLODU� UHVXOWV�
ZHUH� REWDLQHG� LQ� WKH� VWXG\� RI�PXOWLSOH� VFOHURVLV��ZKLFK� DOORZV� WR� GUDZ�
FRQFOXVLRQV�DERXW�WKH�KLJK�GHJUHH�RI�FRUUHVSRQGHQFH�EHWZHHQ�WKH�PRGHO�
VWXGLHG�GLVHDVH��,Q�WKH�IXWXUH��ZH�SODQ�WR�HYDOXDWH�WKH�FRPSOLDQFH�RI�IRFDO�
QHXURORJLFDO�DQG�QHXURSV\FKRORJLFDO�GLVWXUEDQFHV�PRUSKRORJLFDO�FKDQJHV�
LQ�RWKHU�RUJDQV�DQG�XVH�WKH�PRGHO�WR�VWXG\�WKH�SDWKRJHQHVLV�RI�GUXJ�HIIHFWV�
DQG�DGGLWLRQDO�SDWKRJHQHWLF�WKHUDS\�

ȽɈɅɈȼɇɕȿ�ȻɈɅɂ�ɉɊɂ�ȼȿȽȿɌɈ�ɋɈɋɍȾɂɋɌɈɃ�ȾɂɋɌɈɇɂɂ
ɀ�Ʉ��ɒɚɤɢɪɨɜ��Ɂ�Ȼ��ɇɚɡɚɪɨɜɚ��ɗ�ɂ��Ƚɢɹɡɢɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɂ�Ʉ��Ɋɭɫɬɚɦɨɜɚ
Ⱥɧɞɢɠɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ƚɨɥɨɜɧɵɟ� ɛɨɥɢ� ±� ɱɚɫɬɵɣ�� ɚ� ɢɧɨɝɞɚ� ɜɟɞɭɳɢɣ� ɫɢɦɩɬɨɦ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɧɟɪɜɧɨɣ��ɫɨɫɭɞɢɫɬɨɣ�ɢ�ɞɪɭɝɢɯ�ɫɢɫɬɟɦ��Ɉɫɨɛɟɧɧɨ�ɜɟɥɢɤ�
ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɝɨɥɨɜɧɵɯ� ɛɨɥɟɣ�� ɤɨɬɨɪɵɟ� ɧɟ� ɫɜɹɡɚɧɵ� ɫ� ɨɪɝɚɧɢɱɟɫɤɨɣ�
ɩɚɬɨɥɨɝɢɟɣ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɢ�ɜɧɭɬɪɟɧɧɢɯ�ɨɪɝɚɧɨɜ��ȼ�ɥɢɬɟɪɚɬɭɪɟ�ɬɚɤɢɟ�
ɰɟɮɚɥɝɢɢ� ɩɨɞɪɚɡɞɟɥɹɸɬ� ɧɚ� ɦɢɝɪɟɧɨɡɧɵɟ�� ɦɵɲɟɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�
ɢ� ɩɫɢɯɨɝɟɧɧɵɟ�� ȼ� ɧɟɦɟɰɤɨɣ� ɢ� ɮɪɚɧɰɭɡɫɤɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɜɵɞɟɥɹɟɬɫɹ�
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ɝɪɭɩɩɚ�ɜɚɡɨɦɨɬɨɪɧɵɯ�ɧɟɦɢɝɪɟɧɨɡɧɵɯ�ɝɨɥɨɜɧɵɯ�ɛɨɥɟɣ��ȼ�ɩɨɫɥɟɞɧɢɟ�
ɝɨɞɵ� ɜɵɞɟɥɟɧɧɵɟ� ɰɟɮɚɥɝɢɢ� ɦɵɲɟɱɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɨɫɩɚɪɢɜɚɟɬɫɹ�
ɜɜɢɞɭ� ɧɟɱɟɬɤɨɫɬɢ� ɢɯ� ɤɥɢɧɢɱɟɫɤɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢ� ɬɪɭɞɧɨɫɬɟɣ�
ɨɛɴɟɤɬɢɜɢɡɚɰɢɢ��ȿɫɬɶ�ɦɧɟɧɢɟ��ɱɬɨ�ɩɨɜɵɲɟɧɢɟ�ɬɨɧɭɫɚ�ɦɵɲɰ�ɝɨɥɨɜɵ�
ɢ� ɲɟɢ� ɧɟ� ɩɪɢɱɢɧɚ�� ɚ� ɫɥɟɞɫɬɜɢɟ� ɰɟɮɚɥɝɢɱɟɫɤɢɯ� ɮɟɧɨɦɟɧɨɜ� ɥɸɛɨɝɨ�
ɝɟɧɟɡɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɝɨɥɨɜɧɨɦ� ɦɨɡɝɟ�
ɜ� ɩɟɪɢɨɞ� ɩɪɢɫɬɭɩɚ� ɝɨɥɨɜɧɨɣ� ɛɨɥɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ�
ɨɛɫɥɟɞɨɜɚɧɨ����ɛɨɥɶɧɵɯ�ɫ�ɰɟɪɟɛɪɚɥɶɧɨɣ�ɮɨɪɦɨɣ�ɜɟɝɟɬɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɞɢɫɬɨɧɢɢ� ��±��� ɥɟɬ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ��� ɠɟɧɳɢɧɚ� ɢ� ��� ɦɭɠɱɢɧ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɞɨ���ɥɟɬ�ɛɵɥɚ�ɭ����ɛɨɥɶɧɵɯ��ɨɬ���ɞɨ����ɥɟɬ�±�
ɭ�����ɫɜɵɲɟ����ɥɟɬ�±�ɭ���ɛɨɥɶɧɵɯ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɪɬɟɪɢɚɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�
�ȺȾ��ɭ����ɛɨɥɶɧɵɯ�ɛɵɥɨ�ɜ�ɩɪɟɞɟɥɚɯ�ɧɨɪɦɵ��������±�������ɦɦ�ɪɬ�ɫɬ����
ɭ� �� ɨɛɧɚɪɭɠɟɧɚ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɩɨɜɵɲɟɧɢɸ�� ɭ� �� ±� ɤ� ɩɨɧɢɠɟɧɢɸ��ȼ� ��
ɧɚɛɥɸɞɟɧɢɹɯ�ɢɦɟɥɢ�ɦɟɫɬɨ�ɤɨɥɟɛɚɧɢɹ�ȺȾ��ɍ���ɛɨɥɶɧɵɯ�ɢɡɦɟɧɟɧɢɹ�ɧɚ�
ɗɄȽ�ɩɪɨɹɜɥɹɥɢɫɶ�ɫɢɧɭɫɨɜɨɣ�ɬɚɯɢ��ɢ�ɛɪɚɞɢɤɚɪɞɢɟɣ��ɷɤɫɬɪɚɫɢɫɬɨɥɢɟɣ��
ɧɚɪɭɲɟɧɢɟɦ� ɪɟɩɨɥɹɪɢɡɚɰɢɢ� ɠɟɥɭɞɨɱɤɨɜ�� Ⱥɧɝɢɨɫɩɚɡɦ� ɫɨɫɭɞɨɜ�
ɫɟɬɱɚɬɤɢ�ɨɬɦɟɱɟɧ�ɭ����ɛɨɥɶɧɵɯ��ɪɚɫɲɢɪɟɧɢɟ�ɪɟɬɢɧɚɥɶɧɵɯ�ɜɟɧ�±�ɭ�����
ɫɨɱɟɬɚɧɢɟ�ɚɧɝɢɨɫɩɚɡɦɚ�ɢ�ɪɚɫɲɢɪɟɧɢɹ�ɜɟɧ�ɫɟɬɱɚɬɤɢ�±�ɭ����ɂɡɦɟɧɟɧɢɹ�
ɧɚ� ɤɪɚɧɢɨɝɪɚɦɦɚɯ� ɜ� ɜɢɞɟ� ɭɫɢɥɟɧɢɹ� ɫɨɫɭɞɢɫɬɨɝɨ� ɪɢɫɭɧɤɚ�� ɭɦɟɪɟɧɧɨ�
ɜɵɪɚɠɟɧɧɵɯ�ɩɚɥɶɰɟɜɵɯ�ɜɞɚɜɥɟɧɢɣ��ɥɨɤɚɥɶɧɨɝɨ�ɝɢɩɟɪɨɫɬɨɡɚ��ɭɫɢɥɟɧɢɹ�
ɩɧɟɜɦɚɬɢɡɚɰɢɢ�ɩɪɢɞɚɬɨɱɧɵɯ�ɩɚɡɭɯ�ɧɨɫɚ�ɧɚɛɥɸɞɚɥɢɫɶ�ɭ����ɱɟɥɨɜɟɤ��
Ɋɚɫɫɟɹɧɧɚɹ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ� ɦɢɤɪɨɫɢɦɩɬɨɦɚɬɢɤɚ� ɜɵɹɜɥɟɧɚ� ɭ� ��
ɛɨɥɶɧɵɯ��ɂɫɫɥɟɞɨɜɚɧɢɹ��ɩɪɨɜɟɞɟɧɧɵɟ�ɦɟɬɨɞɨɦ�ɪɟɨɷɧɰɟɮɚɥɨɝɪɚɮɢɢ��
ɩɨɤɚɡɚɥɢ�ɩɪɢ�ɫɬɚɧɞɚɪɬɧɵɯ�ɨɬɜɟɞɟɧɢɹɯ�ɩɨɜɵɲɟɧɢɟ�ɬɨɧɭɫɚ�ɦɨɡɝɨɜɵɯ�
ɫɨɫɭɞɨɜ� ɜ� ��� ɫɥɭɱɚɹɯ�� ɩɨɧɢɠɟɧɢɟ� ±� ɜ� ��� ɇɚɪɭɲɟɧɢɹ� ɜɟɝɟɬɚɬɢɜɧɨɝɨ�
ɬɨɧɭɫɚ� ɢ� ɪɟɚɤɬɢɜɧɨɫɬɢ� ɧɚɛɥɸɞɚɥɢɫɶ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ�� ɗɬɨ�
ɩɪɨɹɜɥɹɥɨɫɶ� ɜ� ɠɚɥɨɛɚɯ� ɧɚ� ɩɥɨɯɭɸ� ɩɟɪɟɧɨɫɢɦɨɫɬɶ� ɮɢɡɢɱɟɫɤɢɯ�
ɧɚɝɪɭɡɨɤ�� ɩɨɟɡɞɨɤ� ɜ� ɬɪɚɧɫɩɨɪɬɟ�� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ� ɤɨɥɟɛɚɧɢɣ�� ɧɚ�
ɩɨɬɥɢɜɨɫɬɶ� ɢ� ɬɪɟɦɨɪ� ɤɢɫɬɟɣ�� ɚɤɪɨɰɢɚɧɨɡ�� ɫɟɪɞɰɟɛɢɟɧɢɟ�� ɨɞɵɲɤɭ��
Ɉɬɤɥɨɧɟɧɢɹ�ɨɬ�ɧɨɪɦɵ�ɩɪɢ�ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ�ɩɪɨɛɟ�ɢɦɟɥɢ�ɦɟɫɬɨ� ɭ� ��
ɛɨɥɶɧɵɯ��ɩɪɢ�ɩɪɨɛɟ�Ⱦɚɧɶɢɧɢ±Ⱥɲɧɟɪɚ�±�ɭ����ɩɪɢ�ɮɢɡɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɟ�
±� ɭ� ���� ɢɡɦɟɧɟɧɢɹ� ɪɟɮɥɟɤɬɨɪɧɨɝɨ� ɞɟɪɦɨɝɪɚɮɢɡɦɚ� ±� ɭ� ���� ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɩɟɪɢɨɞ� ɩɪɢɫɬɭɩɚ� ɝɨɥɨɜɧɨɣ� ɛɨɥɢ� ɪɟɡɤɨ� ɦɟɧɹɸɬɫɹ�
ɧɟ� ɬɨɥɶɤɨ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�� ɧɨ� ɢ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ��ɜ�ɧɚɢɛɨɥɶɲɟɣ�ɦɟɪɟ�ɨɩɪɟɞɟɥɹɸɳɢɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�
ɤɪɨɜɨɬɨɤɚ�ɜ�ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɦ�ɪɭɫɥɟ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�
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,QWURGXFWLRQ��+HDGDFKHV�DUH�D�IUHTXHQW�DQG�VRPHWLPHV�OHDGLQJ�V\PSWRP�
RI� GLVHDVHV� QHUYRXV�� YDVFXODU� DQG� RWKHU� V\VWHPV�� 6SHFL¿F� JUDYLW\� RI�
KHDGDFKHV� WKDW� LV� XQFRQQHFWHG�ZLWK� RUJDQLF� SDWKRORJ\� RI� FHUHEUXP� DQG�
LQWHUQDOVV�LV�HVSHFLDOO\�JUHDW��,Q�OLWHUDWXUH�VXFK�FHSKDODOJLDV�DUH�VXEGLYLGHG�
LQWR� PLJUHQRVLV�� PXVFXODU� WHQVLRQ�� DQG� SV\FKRJHQLF�� 7KH� JURXS� RI�
YDVFXORPRWRU�QRPLJUHQRVLV�RI�KHDGDFKHV�LV�GLVWLQJXLVKHG�LQ�*HUPDQ�DQG�
)UHQFK�OLWHUDWXUH��/DVW�\HDUV�GLVWLQJXLVKHG�WR�WKH�FHSKDODOJLD�RI�PXVFXODU�
WHQVLRQ�FRQWHVWHG�EHFDXVH�RI�XQFOHDUQHVV�RI�WKHLU�FOLQLFDO�GHVFULSWLRQ�DQG�
GLI¿FXOWLHV�RI� OHQV��7KHUH� LV�RSLQLRQ�� WKDW� LQFUHDVH�RI� WRQH�RI�PXVFOHV�RI�
KHDG�DQG�QHFN�QRW�UHDVRQ��DQG�LQYHVWLJDWLRQ�RI�WKH�FHSKDODOJLDO�SKHQRPHQD�
RI�DQ\�JHQHVLV��$LP��7R�VWXG\�FKDQJHV�LQ�D�FHUHEUXP�LQ�WKH�SHULRG�RI�DWWDFN�
RI�KHDGDFKH��0DWHULDOV�DQG�PHWKRGV��:H�DUH�LQVSHFW����SDWLHQWV�ZLWK�WKH�
FHUHEUDO� IRUP� RI� YHJHWDWLYH�YDVFXODU� G\VWRQLD� ������� LQFOXGLQJ� ��� LV� D�
ZRPDQ�DQG����±�PHQ��'XUDWLRQ�RI�GLVHDVH���WR�LW�ZDV�DW����SDWLHQWV��IURP���
WR��������RYHU����±�DW���SDWLHQWV��5HVXOWV��$UWHULRWRQ\��$3��DW����SDWLHQWV�LW�
ZDV�ZLWKLQ�WKH�OLPLWV�RI�QRUP����������������PP�RI�PHUFXU\��DW���IRXQG�
RXW�D�WHQGHQF\�WR�WKH�LQFUHDVH��DW���±�WR�ORZHULQJ��,Q���VXSHUYLVLRQV�WRRN�
SODFH�YLEUDWLRQV�$3��$W���SDWLHQWV�RI�FKDQJH�RQ�ɗɄȽ�VKRZHG�XS�VLQH�WD[L��
DQG� EUDGLFDUGLQJ�� H[WUDVLVWRO\�� YLRODWLRQ� RI� UHSROLUHVDWLRQ� RI� YHQWULFOHV��
7KH�DQJLRVSDVP�RI�YHVVHOV�RI�UHWLQD�LV�PDUNHG�DW����SDWLHQWV��H[SDQVLRQ�RI�
UHWLQDOV�YHLQV�±�DW�����FRPELQDWLRQ�RI�DQJLRVSDVP�DQG�H[SDQVLRQ�RI�YHLQV�
RI�UHWLQD�±�DW����&KDQJHV�RQ�FUDQLRJUDPPHV�DV�VWUHQJWKHQLQJ�RI�YDVFXODU�
SLFWXUH��PLOGO\�H[SUHVVHG�GLJLW�SUHVVXUHV��ORFDO�K\SHURVWR]��VWUHQJWKHQLQJ�RI�
SQHXPDWL]DWLRQ�RI�DGGLWLRQDO�ERVRPV�RI�QRVH�ZDV�REVHUYHG�IRU����SHUVRQV��
7KH� GLVVLSDWHG� QHXURORJLFDO� PLFURV\PWRPDWLF� LV� HGXFHG� DW� �� SDWLHQWV��
5HVHDUFK� WKH�PHWKRG� RI� UHRHQFHSKDORJUDSKLD�ZDV� VKRZ� DW� WKH� VWDQGDUG�
WDNLQJ� WKH� LQFUHDVH� RI� WRQH� RI� FHUHEUDO� YHVVHOV� LQ� ��� FDVHV�� ORZHULQJ� LQ�
���9LRODWLRQ�RI�YHJHWDWLYH� WRQH�DQG� UHDFWLYLW\�REVHUYHG� LQ�PRVW�FDVHV�� ,W�
VKRZHG� XS� LQ� FRPSODLQWV� DERXW� EDG� EHDUDEOHQHVV� RI� SK\VLFDO� DFWLYLWLHV��
ULGH� RQ� D� WUDQVSRUW�� PHWHRURORJLFDO� YLEUDWLRQV�� VZHDWV� DQG� WKUHPRU� RI�
EUXVKHV�� DFURF\DQRV�� SDOSLWDWLRQ�� VKRUWQHVV� RI� EUHDWK�� 'HYLDWLRQ� IURP� D�
QRUP�DW�DQ�RUWKRVWDWLF�WHVW�WRRN�SODFH�DW���SDWLHQWV��DW�WKH�WHVW�RI�'DQLQ±
$VKQHUD�±�DW����DW�SK\VLFDO�DFWLYLW\�±�����FKDQJHV�RI�UHÀH[�GHUPRJUDSKLVP�
±�DW�����&RQFOXVLRQ��7KXV�� LQ� WKH�SHULRG�RI�DWWDFN�RI�KHDGDFKH�QRW�RQO\�

PRUSKRORJLFDO�EXW�DOVR�KDHPRG\QDPLF�LQGH[HV�RI�PLFURFLUFXODWLRQ�FKDQJH�
VKDUSO\��LQ�D�PRVW�PHDVXUH�TXDOL¿FDWRU\�LQWHQVLW\�RI�EORRG�VWUHDP�LQ�WKH�
PLFURYDVFXODWXUH�RI�FHUHEUXP�

ɁȺȻɈɅȿȼȺȿɆɈɋɌɖ� ɄɅȿɓȿȼɕɆ� ɗɇɐȿɎȺɅɂɌɈɆ� ȼ�
ɊȿɋɉɍȻɅɂɄȿ�ȻȺɒɄɈɊɌɈɋɌȺɇ�ȼ�ɉȿɊɂɈȾ�����±�����ɝɝ�
Ʌ�Ɋ��Ʉɭɱɭɦɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɋ�Ⱥ��ɂɛɚɬɭɥɥɢɧ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɪɚɥ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɧɟɛɥɚɝɨɩɨɥɭɱɧɵɯ�
ɪɟɝɢɨɧɨɜ� ɩɨ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɤɥɟɳɟɜɵɦ� ɷɧɰɟɮɚɥɢɬɨɦ� �Ʉɗ�� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�� Ɋɟɫɩɭɛɥɢɤɚ� Ȼɚɲɤɨɪɬɨɫɬɚɧ� �ɊȻ��
ɡɚɧɢɦɚɸɬ�ɛɨɥɶɲɭɸ�ɱɚɫɬɶ�ɘɠɧɨɝɨ�ɍɪɚɥɚ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�Ʉɗ�ɜ���±���
ɯ� ɝɝ�� ɩɪɨɲɥɨɝɨ� ɫɬɨɥɟɬɢɹ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ� ɜɵɫɨɤɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�
���������ɧɚ�����ɬɵɫ��ɧɚɫɟɥɟɧɢɹ���ɇɚɱɢɧɚɹ�ɫ������ɯ�ɝɨɞɨɜ��ɨɬɦɟɱɚɟɬɫɹ�
ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� Ʉɗ� ɜ� ɊȻ� �ɜ� ɫɪɟɞɧɟɦ� ����������
�ɪ�������� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɪɚɡɜɢɬɢɟ� Ʉɗ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɭ� ɥɢɰ�
ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɧɚɥɢɱɢɟ� ɬɹɠɟɥɵɯ� ɨɱɚɝɨɜɵɯ� ɮɨɪɦ�� ɩɪɢɜɨɞɹɳɢɯ�
ɤ� ɫɬɨɣɤɨɣ� ɢɧɜɚɥɢɞɧɨɫɬɢ�� ɪɟɝɭɥɹɪɧɵɟ� ɫɥɭɱɚɢ� ɥɟɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɬɪɟɛɭɸɬ� ɩɨɫɬɨɹɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɧɚɞ� ɫɤɥɚɞɵɜɚɸɳɟɣɫɹ�
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɬɭɚɰɢɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɩɪɟɞɟɥɟɧɢɟ�
ɨɫɧɨɜɧɵɯ� ɤɥɢɧɢɤɨ�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� Ʉɗ� ɜ� ɊȻ� ɜ�
ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ��� ɢɯ� ɨɰɟɧɤɚ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɚɧɚɥɨɝɢɱɧɵɦɢ�
ɞɚɧɧɵɦɢ� ��±���ɯ� ɝɝ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɫɜɟɞɟɧɢɹ�ɨ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɜ�ɊȻ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɢɡɭɱɟɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɣ�
ɞɨɤɭɦɟɧɬɚɰɢɢ� �ɚɦɛɭɥɚɬɨɪɧɵɟ� ɤɚɪɬɵ�� ɢɫɬɨɪɢɢ� ɛɨɥɟɡɧɢ�� ɛɨɥɶɧɵɯ� ɜ�
ɨɫɬɪɨɦ�ɩɟɪɢɨɞɟ�Ʉɗ��ɚ�ɬɚɤɠɟ�ɨɮɢɰɢɚɥɶɧɵɟ�ɞɚɧɧɵɟ�Ɋɨɫɩɨɬɪɟɛɧɚɞɡɨɪɚ�
ɊȻ�ɡɚ�����±�����ɝɝ��ɉɪɨɜɟɞɟɧɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�ɰɢɮɪɨɜɵɯ�
ɞɚɧɧɵɯ�ɦɟɬɨɞɨɦ�ɜɚɪɢɚɰɢɨɧɧɨɣ�ɫɬɚɬɢɫɬɢɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɧɨɝɨ�
ɩɚɤɟɬɚ� ©6WDWLVWLFD� ���ª� ɞɥɹ� ɜɵɱɢɫɥɟɧɢɹ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ�
ɢ� ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ� ɢɧɬɟɪɜɚɥɚ�� ɢɫɩɨɥɶɡɨɜɚɧ� W�ɤɪɢɬɟɪɢɣ� ɋɬɶɸɞɟɧɬɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ� ɭɤɚɡɚɧɧɵɣ� ɩɟɪɢɨɞ� �����±����� ɝɝ��� ɜ� ɊȻ� ɨɮɢɰɢɚɥɶɧɨ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ���� ɫɥɭɱɚɟɜ� ɡɚɛɨɥɟɜɚɧɢɹ�� ȿɠɟɝɨɞɧɨ� ɡɚ� ɫɟɡɨɧ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɨɬ� ��� ɞɨ� ��� ɛɨɥɶɧɵɯ� Ʉɗ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ��
ɤɚɤ� ɢ� ɜ� ɩɪɨɲɥɨɦ� ɫɬɨɥɟɬɢɢ�� Ʉɗ� ɱɚɳɟ� ɛɨɥɟɸɬ� ɥɢɰɚ� ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�
�������������� Ȼɨɥɟɸɬ� Ʉɗ� ɜ� ɥɸɛɨɦ� ɜɨɡɪɚɫɬɟ�� ɧɨ� ɱɚɳɟ� ɷɬɨ� ɛɵɥɢ�
ɥɸɞɢ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ�ɜɨɡɪɚɫɬɚ���±���ɥɟɬ��ɛɨɥɟɟ�������ȼ������ɟ�ɝɝ��
ɨɬɦɟɱɚɟɬɫɹ�ɭɱɚɳɟɧɢɟ�ɫɥɭɱɚɟɜ�Ʉɗ�ɜ�ɜɨɡɪɚɫɬɧɵɯ�ɤɚɬɟɝɨɪɢɹɯ�©ɞɟɬɢ�ɞɨ�
���ɥɟɬª���������ɢ�©ɥɢɰɚ�ɫɬɚɪɲɟ����ɥɟɬª��������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ���±���
ɦɢ� ɝɨɞɚɦɢ� ɩɪɨɲɥɨɝɨ� ɜɟɤɚ� ������ ɢ� ����� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɇɚɢɛɨɥɟɟ�
ɱɚɫɬɵɦɢ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ� ɡɚɪɚɠɟɧɢɹ� Ʉɗ� ɛɵɥɢ� ɭɤɭɫɵ� ɤɥɟɳɟɣ� ɜɨ�
ɜɪɟɦɹ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɨɬɞɵɯɚ� ɧɚ� ɩɪɢɪɨɞɟ� �ɞɨ� �������� ɧɚ� ɜɬɨɪɨɦ�
ɦɟɫɬɟ� ±� ɬɪɭɞɨɜɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɫ� ɛɵɬɨɜɵɦɢ� ɰɟɥɹɦɢ� ��������� ɝɞɟ�
ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ�ɪɭɛɤɭ�ɥɟɫɚ� ���������Ɉɬɦɟɱɚɸɬɫɹ�ɫɥɭɱɚɢ�ɡɚɪɚɠɟɧɢɹ�
����� ɫɪɟɞɢ� ɥɢɰ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ� ɭɝɪɨɠɚɟɦɨɝɨ� ɤɨɧɬɢɧɝɟɧɬɚ�
�ɥɟɫɧɢɤɢ��ɥɟɫɨɪɭɛɵ��ɧɟɮɬɹɧɢɤɢ�ɢ�ɩɪ����ɋɪɟɞɢ� ɡɚɛɨɥɟɜɲɢɯ�Ʉɗ�ɱɚɳɟ�
ɜɫɬɪɟɱɚɸɬɫɹ�ɪɚɛɨɱɢɟ�������ɢ�ɭɱɚɳɢɟɫɹ����������ȼɨɡɪɨɫɥɨ�ɤɨɥɢɱɟɫɬɜɨ�
ɛɟɡɪɚɛɨɬɧɵɯ����������ɉɨɞɚɜɥɹɸɳɟɟ�ɱɢɫɥɨ�ɭɤɭɫɨɜ�ɤɥɟɳɟɣ���������ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ�ɡɚɛɨɥɟɜɚɧɢɟɦ�ɩɪɨɢɫɯɨɞɢɥɨ�ɫ�ɧɚɱɚɥɚ�ɦɚɹ�ɢ�ɞɨ�ɫɟɪɟɞɢɧɵ�
ɢɸɧɹ��ɉɢɤ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�Ʉɗ� �������� ɩɪɢɯɨɞɢɬɫɹ� ɧɚ�ɦɚɣ�� ɢɸɧɶ� ɢ�
ɢɸɥɶ��ɂɧɤɭɛɚɰɢɨɧɧɵɣ�ɩɟɪɢɨɞ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�������ɫɨɫɬɚɜɢɥ�
�±��� ɞɧɟɣ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɪɚɡɥɢɱɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� Ʉɗ�
ɨɫɧɨɜɧɭɸ�ɞɨɥɸ�ɫɨɫɬɚɜɥɹɸɬ�ɚɩɚɪɚɥɢɬɢɱɟɫɤɢɟ�ɮɨɪɦɵ��ɥɢɯɨɪɚɞɨɱɧɚɹ�
�������������ɢ�ɦɟɧɢɧɝɟɚɥɶɧɚɹ������������Ɍɹɠɟɥɵɟ�ɨɱɚɝɨɜɵɟ�ɮɨɪɦɵ�
ɜɫɬɪɟɱɚɸɬɫɹ���������ɜ�ɝɨɞ��ɡɧɚɱɢɬɟɥɶɧɨ�ɪɟɠɟ��ɪ��������ɱɟɦ�ɜ���±���
ɟ� ɝɨɞɵ� ɩɪɨɲɥɨɝɨ� ɜɟɤɚ� ������������ Ʌɟɬɚɥɶɧɨɫɬɶ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ�
ɫɨɫɬɚɜɢɥɚ� ɜ� ɫɪɟɞɧɟɦ� ������ ȼɫɟɝɨ� ɡɚ� ɷɬɨ� ɜɪɟɦɹ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
��� ɫɥɭɱɚɟɜ� ɨɱɚɝɨɜɵɯ� ɮɨɪɦ� ɤɥɟɳɟɜɨɝɨ� ɷɧɰɟɮɚɥɢɬɚ� �ɈɎɄɗ��� ȼ�
ɛɨɥɶɲɢɧɫɬɜɟ� ����� ɭɤɚɡɚɧɧɵɯ� ɫɥɭɱɚɟɜ� ɭɤɭɫɵ� ɤɥɟɳɟɣ� ɩɪɨɢɡɨɲɥɢ�
ɜ� ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ� ɪɚɣɨɧɚɯ� ɘɠɧɨɝɨ� ɍɪɚɥɚ�� ɑɚɫɬɨɬɚ� ɪɚɡɜɢɬɢɹ�
ɈɎɄɗ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɘɠɧɨɝɨ� ɍɪɚɥɚ� ɢ� ɧɟɤɨɬɨɪɵɯ� ɝɪɚɧɢɱɚɳɢɯ� ɫ�
ɧɢɦ� ɪɚɣɨɧɨɜ� ɛɨɥɟɟ� ɱɟɦ� ɜ� �� ɪɚɡɚ� ɜɵɲɟ�� ɱɟɦ� ɜ� ɞɪɭɝɢɯ� ɷɧɞɟɦɢɱɧɵɯ�
ɪɚɣɨɧɚɯ� ɪɟɫɩɭɛɥɢɤɢ�� ȼɫɟɝɨ� ɜ� ɡɨɧɭ� ©ɧɚɢɛɨɥɶɲɟɝɨ� ɪɢɫɤɚ� ɈɎɄɗª�
ɜɯɨɞɢɬ� ��� ɪɚɣɨɧɨɜ� ɊȻ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɮɚɤɬ� ɩɪɢɫɚɫɵɜɚɧɢɹ� ɤɥɟɳɚ�
ɧɚ�ɭɤɚɡɚɧɧɨɣ�ɬɟɪɪɢɬɨɪɢɢ�ɩɨɜɵɲɚɟɬ�ɜɟɪɨɹɬɧɨɫɬɶ�ɪɚɡɜɢɬɢɹ�ɨɱɚɝɨɜɵɯ�
ɮɨɪɦ� ɤɥɟɳɟɜɨɝɨ� ɷɧɰɟɮɚɥɢɬɚ�� ȼɵɜɨɞɵ�� ��� ɍɫɬɚɧɨɜɥɟɧɵ� ɧɚɢɛɨɥɟɟ�
ɩɨɞɜɟɪɠɟɧɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɸ� Ʉɗ� ɝɪɭɩɩɵ� ɧɚɫɟɥɟɧɢɹ� �ɩɪɟɞɫɬɚɜɢɬɟɥɢ�
ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�� ɪɚɛɨɱɢɟ� ɢ� ɭɱɚɳɢɟɫɹ�� ɢ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɟ� ɭɫɥɨɜɢɹ�
ɡɚɪɚɠɟɧɢɹ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɊȻ�� ��� Ɍɟɪɪɢɬɨɪɢɹ� ɘɠɧɨɝɨ� ɍɪɚɥɚ�
ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɡɨɧɭ�ɧɚɢɛɨɥɶɲɟɝɨ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɨɱɚɝɨɜɵɯ�ɮɨɪɦ�
Ʉɗ�
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,1&,'(1&(� 2)� 7,&.�%251(� (1&(3+$/,7,6� ,1�
7+(�5(38%/,&� 2)� %$6+.257267$1� '85,1*� 7+(�
3(5,2'�)520������72������<($5
/�5��.XFKXPRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�5�$��,EDWXOOLQ
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ��8UDO�LV�RQH�RI�WKH�PRVW�XQVXFFHVVIXO�UHJLRQV�RQ�LQFLGHQFH�RI�
WKH�WLFN�ERUQH�HQFHSKDOLWLV��7%(��LQ�WKH�WHUULWRU\�RI�WKH�5XVVLDQ�)HGHUDWLRQ��
7KH�5HSXEOLF�RI�%DVKNRUWRVWDQ��5%��RFFXS\�WKH�PRVW�SDUW�RI�6RXWK�8UDO��
,QFLGHQFH�RI�7%(�LQ�WKH���±��WK�RI�ODVW�FHQWXU\�ZDV�FKDUDFWHUL]HG�E\�KLJK�
UDWHV����������RQ�����WKRXVDQG�SRSXODWLRQ���6LQFH�����WK�\HDUV��GHFUHDVH�
LQ�DQ�LQFLGHQFH�RI�7%(�LQ�5%��RQ�WKH�DYHUDJH������������ɪ�������LV�QRWHG��
$W� WKH� VDPH� WLPH� 7%(� GHYHORSPHQW� PDLQO\� DW� SHUVRQV� RI� \RXQJ� DJH��
H[LVWHQFH�RI�WKH�KHDY\�IRFDO�IRUPV�UHVXOWLQJ�LQ�UHVLVWDQW�GLVDELOLW\��UHJXODU�
FDVHV�RI� OHWKDO�RXWFRPHV�RI�D�GLVHDVH�GHPDQG�FRQWLQXRXV�FRQWURO�RYHU�D�
GHYHORSLQJ�HSLGHPLRORJLFDO�VLWXDWLRQ��$LP��'H¿QLWLRQ�RI�WKH�PDLQ�FOLQLNR�
HSLGHPLRORJLFDO�LQGLFDWRUV�RI�7%(�LQ�5%�GXULQJ�WKH�SHULRG�IURP������WR�
������ WKHLU� DVVHVVPHQW� LQ� FRPSDULVRQ�ZLWK� VLPLODU� GDWD� RI� WKH� ��±��WK��
0DWHULDOV� DQG�PHWKRGV��'DWD�RQ� LQFLGHQFH� LQ�5%�E\� UHVXOWV�RI� VWXG\LQJ�
RI�PHGLFDO�GRFXPHQWDWLRQ��RXW�SDWLHQW�FDUGV��FOLQLFDO�UHFRUGV��SDWLHQWV�LQ�
WKH�VKDUS�SHULRG�RI�7%(��DQG�DOVR�RI¿FLDO�GDWD�RI�5RVSRWUHEQDG]RU�RI�5%�
IRU�����±�����DUH�DQDO\VHG��6WDWLVWLFDO�SURFHVVLQJ�RI�¿JXUHV�E\�D�PHWKRG�
RI�YDULDWLRQ�VWDWLVWLFV�E\�PHDQV�RI�D�VRIWZDUH�SDFNDJH�RI�©6WDWLVWLFD����ª�
IRU� FDOFXODWLRQ� RI� D� VWDQGDUG� GHYLDWLRQ� DQG� D� FRQ¿GHQWLDO� LQWHUYDO��ZLWK�
W�FULWHULRQ� RI� 6W\XGHQW� LV� FDUULHG� RXW�� 5HVXOWV�� )RU� WKH� VSHFL¿HG� SHULRG�
�����±������ LQ�5%����� FDVHV� DUH� RI¿FLDOO\� UHJLVWHUHG��$QQXDOO\� GXULQJ�
WKH� VHDVRQ�ZHUH� UHJLVWHUHG� IURP���� WR� ��� VLFN�7%(�� ,Q� UHFHQW� \HDUV�� DV�
ZHOO� DV� ODVW� FHQWXU\��7%(�PDOHV� ������������� DUH� LOO�PRUH� RIWHQ��7%(�
DW� DQ\�DJH�� EXW� D� WKLFNHW� LW� DUH� LOO� WKHUH�ZHUH�SHRSOH�RI� DEOH�ERGLHG�DJH�
RI�������\HDUV��PRUH�WKDQ�������,Q�WKH�����WK�LQFUHDVH�RI�FDVHV�RI�7%(�
LQ� DJH� FDWHJRULHV� ©FKLOGUHQ� WLOO� ��� \HDUVª� �������� LV� QRWHG� DQG� SHUVRQV�
LV� PRUH� VHQLRU� WKDQ� ��� \HDUV� �������� LQ� FRPSDULVRQ� ZLWK� WKH� �����WK�
\HDUV�RI�WKH�ODVW�FHQWXU\�������DQG�������UHVSHFWLYHO\���6WLQJV�RI�SLQFHUV�
GXULQJ� GLIIHUHQW� W\SHV� RI� DQ� RXWGRRU� UHFUHDWLRQ� WR� ������ DSSHDUHG� WKH�
PRVW�IUHTXHQW�FLUFXPVWDQFHV�RI�LQIHFWLRQ�RI�7%(��RQ�WKH�VHFRQG�SODFH�±�
ZRUN�ZLWK� WKH� KRXVHKROG� SXUSRVHV� ��������ZKHUH� LW� LV� SRVVLEOH� WR� QRWH�
WKH�ZRRG�FDELQ����������,QIHFWLRQ�FDVHV������DPRQJ�SHUVRQV�SURIHVVLRQDO�
WKH�WKUHDWHQHG�FRQWLQJHQW��IRUHVWHUV��ZRRGFXWWHUV��RLO�LQGXVWU\�ZRUNHUV�DQG�
VR�IRUWK��DUH�QRWHG��$PRQJ�VLFN�7%(�ZRUNHUV�������DQG�SXSLOV���������
PHHW� PRUH� RIWHQ�� 7KH� QXPEHU� RI� WKH� XQHPSOR\HG� �������� LQFUHDVHG��
7KH�RYHUZKHOPLQJ�QXPEHU�RI�VWLQJV�RI�SLQFHUV���������KDSSHQHG�WR�WKH�
VXEVHTXHQW�GLVHDVH�VLQFH�WKH�EHJLQQLQJ�RI�0D\�DQG�WR�WKH�PLGGOH�RI�-XQH��
7KH�SHDN�RI�LQFLGHQFH�RI�7%(���������IDOOV�RQ�0D\��-XQH�DQG�-XO\��7KH�
LQFXEDWRU\� SHULRG� LQ� LQ�PRVW� FDVHV� ������PDGH� ����� GD\V�� ,Q� VWUXFWXUH�
RI� YDULRXV� FOLQLFDO� PDQLIHVWDWLRQV� RI� 7%(� WKH� PDLQ� VKDUH� LV� PDGH� E\�
QRQSDUDOLWLF� IRUPV�� IHYHULVK� ������������� DQG� PHQLQJHDO� �����������
+HDY\�IRFDO�IRUPV�PHHW���������D�\HDU��PXFK�PRUH�UDUH��ɪ��������WKDQ�
LQ� WKH������WK�\HDUV�RI� WKH� ODVW�FHQWXU\� ������������7KH� OHWKDOLW\� IRU� WKH�
ODVW����\HDUV�DYHUDJHG�������,Q�WRWDO����FDVHV�RI�WKH�IRFDO�IRUPV�RI�WLFN�
ERUQH�HQFHSKDOLWLV��))7%(��DUH�GXULQJ�WKLV�WLPH�UHJLVWHUHG��,Q�WKH�PDMRULW\�
����� VSHFL¿HG�FDVHV� VWLQJV�RI�SLQFHUV�RFFXUUHG� LQ�DGPLQLVWUDWLYH� UHJLRQV�
RI� 6RXWK�8UDO�� )UHTXHQF\� RI� GHYHORSPHQW� RI� ))7%(� LQ� WKH� WHUULWRU\� RI�
6RXWK�8UDO�DQG�VRPH�DUHDV�DGMRLQLQJ�RQ�LW�LV�PRUH�WKDQ���WLPHV�KLJKHU��WKDQ�
LQ�RWKHU�HQGHPLF�DUHDV�RI�WKH�UHSXEOLF��,Q�WRWDO�WKH�]RQH�RI�©WKH�JUHDWHVW�
ULVN�RI�WKH�IRFDO�IRUPV�RI�WLFN�ERUQH�HQFHSKDOLWLVª�LQFOXGHV����UHJLRQV�RI�
5%��7KXV��WKH�DFFRXQWLQJ�RI�WKH�IDFW�RI�VXFWLRQ�RI�D�WLFN�LQ�WKH�VSHFL¿HG�
WHUULWRU\�LQFUHDVHV�SUREDELOLW\�RI�GHYHORSPHQW�RI�WKH�IRFDO�IRUPV�RI�WLFN�
ERUQH�HQFHSKDOLWLV��&RQFOXVLRQ�����7%(�RI�JURXS�RI� WKH�SRSXODWLRQ�PRVW�
VXEMHFW� WR� D� GLVHDVH� �PDOHV��ZRUNHUV� DQG� SXSLOV�� DQG� WKH�PRVW� IUHTXHQW�
FRQGLWLRQV�RI�LQIHFWLRQ�LQ�5%�WHUULWRU\�DUH�HVWDEOLVKHG�����7KH�WHUULWRU\�RI�
6RXWK�8UDO� UHSUHVHQWV�©D�]RQH�RI� WKH�JUHDWHVW� ULVNª�GHYHORSPHQWV�RI� WKH�
WLFN�ERUQH�HQFHSKDOLWLV�IRFDO�IRUPV�

ȾȿɉɊȿɋɋɂə� ɂ� ɄɈȽɇɂɌɂȼɇɕȿ� ɊȺɋɋɌɊɈɃɋɌȼȺ� ȼ�
ȼɈɋɋɌȺɇɈȼɂɌȿɅɖɇɈɆ� ɉȿɊɂɈȾȿ� ɂɒȿɆɂɑȿɋɄɈȽɈ�
ɂɇɋɍɅɖɌȺ�ɍ�Ʌɂɐ�ɌɊɍȾɈɋɉɈɋɈȻɇɈȽɈ�ȼɈɁɊȺɋɌȺ
Ⱥ�ɏ��ɐɯɹɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɂ�Ⱥ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɬɟɱɟɧɢɟ� ɩɨɫɥɟɞɧɢɯ� ɞɟɫɹɬɢɥɟɬɢɣ� ɩɪɨɛɥɟɦɚ� ɨɫɬɪɨɝɨ�
ɰɟɪɟɛɪɚɥɶɧɨɝɨ� ɢɧɫɭɥɶɬɚ� ɩɪɢɨɛɪɟɬɚɟɬ� ɜɫɟ� ɛɨɥɶɲɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɜ�
ɫɜɹɡɢ�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɥɟɬɚɥɶɧɨɫɬɢ��ɡɧɚɱɢɬɟɥɶɧɨɣ�ɢɧɜɚɥɢɞɢɡɚɰɢɟɣ�

ɢ�ɫɨɰɢɚɥɶɧɨɣ�ɞɟɡɚɞɚɩɬɚɰɢɟɣ�ɩɟɪɟɧɟɫɲɢɯ�ɟɝɨ�ɩɚɰɢɟɧɬɨɜ��Ƚɭɫɟɜ�ȿ�ɂ���
������ ɋɤɜɨɪɰɨɜɚ�ȼ�ɂ��� ������� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɨɬɦɟɱɟɧɚ� ɜɵɫɨɤɚɹ�
ɱɚɫɬɨɬɚ� ɫɨɱɟɬɚɧɢɹ�ɨɫɬɪɵɯ�ɧɚɪɭɲɟɧɢɣ�ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�ɢ�
ɤɥɢɧɢɱɟɫɤɢ�ɜɵɪɚɠɟɧɧɵɯ�ɞɟɩɪɟɫɫɢɣ� �Ƚɟɯɬ�Ⱥ�Ȼ��� ������Ʌɟɜɢɧɚ�Ⱥ�ɘ���
�������Ʉɪɨɦɟ� ɬɨɝɨ�� ɞɟɩɪɟɫɫɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɤɚɤ� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨɟ��ɧɨ�ɢ�ɤɚɤ�ɧɟɞɢɚɝɧɨɫɬɢɪɭɟɦɨɟ�ɢ�ɩɨɬɨɦɭ�ɧɟɥɟɱɟɧɧɨɟ�ɨɫɥɨɠɧɟɧɢɟ�
ɢɧɫɭɥɶɬɚ�� ɉɨɤɚɡɚɧɨ� ɬɚɤɠɟ�� ɱɬɨ� ɞɟɩɪɟɫɫɢɹ� ɨɤɚɡɵɜɚɟɬ� ɧɟɝɚɬɢɜɧɨɟ�
ɜɥɢɹɧɢɟ� ɧɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� ɢ�
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ� ɪɟɚɛɢɥɢɬɚɰɢɸ� �ɉɭɬɢɥɢɧɚ� Ɇ�ȼ��� ������ ɉɚɪɮɺɧɨɜ�
ȼ�Ⱥ��� ������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɤɚ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�
ɞɟɩɪɟɫɫɢɢ�ɢ�ɤɨɝɧɢɬɢɜɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɜ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ�ɩɟɪɢɨɞɟ�
ɢɲɟɦɢɱɟɫɤɨɝɨ� ɢɧɫɭɥɶɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɭ� ��� ɛɨɥɶɧɵɯ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ���������
ɝɨɞɚ�� ɭ� ������ ɛɨɥɶɧɵɯ� ±� ɜ� ɪɚɧɧɟɦ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ� ɩɟɪɢɨɞɟ� �ɞɨ�
��ɦɟɫɹɰɟɜ�ɩɨɫɥɟ�ɢɧɫɭɥɶɬɚ���ɭ�������±�ɜ�ɩɨɡɞɧɟɦ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ�
ɩɟɪɢɨɞɟ����ɦɟɫɹɰɟɜ�±���ɝɨɞɚ������ɩɚɰɢɟɧɬɨɜ���������ɩɟɪɟɧɟɫɥɢ�ɨɫɬɪɨɟ�
ɧɚɪɭɲɟɧɢɟ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɩɨ� ɢɲɟɦɢɱɟɫɤɨɦɭ� ɬɢɩɭ� ɜ�
ɜɟɪɬɟɛɪɨɛɚɡɢɥɹɪɧɨɦ� ɛɚɫɫɟɣɧɟ�� ɭ� ��� ������ ɩɚɰɢɟɧɬɨɜ� ɨɱɚɝ� ɢɲɟɦɢɢ�
ɧɚɯɨɞɢɥɫɹ� ɜ� ɥɟɜɨɣ� ɫɪɟɞɧɟɣ� ɦɨɡɝɨɜɨɣ� ɚɪɬɟɪɢɢ� �ɋɆȺ��� ɭ� ��� ��������
ɛɨɥɶɧɵɯ� ±� ɜ� ɩɪɚɜɨɣ� ɋɆȺ�� ȼɟɪɢɮɢɤɚɰɢɹ� ɞɢɚɝɧɨɡɚ� ɧɚ� ɨɫɧɨɜɚɧɢɢ�
ɞɚɧɧɵɯ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� ɢ� ɦɚɝɧɢɬɧɨ�ɪɟɡɨɧɚɧɫɧɨɣ�
ɬɨɦɨɝɪɚɮɢɢ�� ɉɪɨɜɨɞɢɥɨɫɶ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɢ� ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�
ɬɟɫɬɢɪɨɜɚɧɢɟ� ɫ� ɩɨɦɨɳɶɸ� ɫɥɟɞɭɸɳɢɯ� ɬɟɫɬɨɜ�� ɢɧɞɟɤɫɚ� ɚɤɬɢɜɧɨɫɬɢ�
ɩɨɜɫɟɞɧɟɜɧɨɣ� ɠɢɡɧɢ� Ȼɚɪɬɟɥ�� 006(� ±� ɤɪɚɬɤɨɣ� ɲɤɚɥɵ� ɨɰɟɧɤɢ�
ɩɫɢɯɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ�� ɝɨɫɩɢɬɚɥɶɧɨɣ� ɲɤɚɥɵ�� ɨɰɟɧɤɢ� ɬɪɟɜɨɝɢ� ɢ�
ɞɟɩɪɟɫɫɢɢ� �+$'6�� �������� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɲɤɚɥɵ�
Ɋɷɧɤɢɧɚ� ɜɵɹɜɥɟɧɨ�� ɧɟɬ� ɫɢɦɩɬɨɦɨɜ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ±� ɭ� �������
ɨɬɫɭɬɫɬɜɢɟ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ±� ɜ�
������ ɫɥɭɱɚɟɜ�� ɥɟɝɤɢɟ� ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ±� ɭ� �������
ɭɦɟɪɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ±� ɭ� ������ ɩɚɰɢɟɧɬɨɜ��
ɜɵɪɚɠɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ±� ɭ� ������� ɝɥɭɛɨɤɢɟ�
ɧɚɪɭɲɟɧɢɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ±� ɭ� ����� ɛɨɥɶɧɵɯ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɢɡɭɱɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ�
ɚɫɩɟɤɬɨɜ�ɠɢɡɧɢ�ɱɟɥɨɜɟɤɚ�ɩɨ�ɢɧɞɟɤɫɭ�Ȼɚɪɬɟɥɹ�ɭ�ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɵ�
ɩɨɤɚɡɚɥɨ� ���������� ɛɚɥɥɚ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɲɤɚɥɭ� 006(�� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɤɨɬɨɪɨɣ�
ɜ� ���� ɫɥɭɱɚɟɜ� ɨɩɪɟɞɟɥɟɧɵ� ɥɟɝɤɢɟ� ɢ� ɜ� ���� ɫɥɭɱɚɟɜ� ±� ɭɦɟɪɟɧɧɵɟ�
ɤɨɝɧɢɬɢɜɧɵɟ� ɧɚɪɭɲɟɧɢɹ�� ɉɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɭɸ� ɫɮɟɪɭ� ɨɰɟɧɢɜɚɥɢ�
ɫ� ɩɨɦɨɳɶɸ� ɝɨɫɩɢɬɚɥɶɧɚɹ� ɲɤɚɥɵ�� ɨɰɟɧɤɢ� ɬɪɟɜɨɝɢ� ɢ� ɞɟɩɪɟɫɫɢɢ�
�+$'6��� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɬɪɟɜɨɝɢ� ɜɵɹɜɥɟɧ� ɭ� ��� ������ ɩɚɰɢɟɧɬɨɜ��
ɫɪɟɞɧɢɣ�ɭɪɨɜɟɧɶ�±�ɭ������������ɱɟɥɨɜɟɤ��ɥɟɝɤɚɹ�ɞɟɩɪɟɫɫɢɹ�ɜɵɹɜɥɟɧɚ�
ɭ�����������ɛɨɥɶɧɵɯ��ȼɵɜɨɞɵ��ȼ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ�ɫɬɚɬɭɫɟ�ɩɚɰɢɟɧɬɨɜ�
ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɜ� ɩɨɡɞɧɟɦ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ� ɩɟɪɢɨɞɟ�
ɢɲɟɦɢɱɟɫɤɨɝɨ� ɢɧɫɭɥɶɬɚ� ɛɟɡ� ɜɵɪɚɠɟɧɧɨɝɨ� ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɮɢɰɢɬɚ��
ɞɟɦɟɧɰɢɢ�ɢ�ɚɮɚɡɢɢ�ɜɵɹɜɥɟɧɵ�ɞɟɩɪɟɫɫɢɜɧɵɟ�ɪɚɫɫɬɪɨɣɫɬɜɚ�ɪɚɡɥɢɱɧɨɣ�
ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�� ɗɦɨɰɢɨɧɚɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɫɨɱɟɬɚɸɬɫɹ� ɫ�
ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɩɚɦɹɬɢ�� Ɉɬɪɢɰɚɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ� ɜ� ɤɨɝɧɢɬɢɜɧɨɣ�
ɫɮɟɪɟ� ɨɛɭɫɥɨɜɥɟɧɚ� ɜɥɢɹɧɢɟɦ� ɷɦɨɰɢɨɧɚɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ�� ɍ�
ɩɚɰɢɟɧɬɨɜ� ɜ� ɩɨɡɞɧɟɦ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɦ� ɩɟɪɢɨɞɟ� ɢɲɟɦɢɱɟɫɤɨɝɨ�
ɢɧɫɭɥɶɬɚ� ɢɦɟɟɬɫɹ� ɧɟɤɨɬɨɪɨɟ� ɫɧɢɠɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� ɧɚɩɪɹɦɭɸ�
ɫɜɹɡɚɧɧɨɟ� ɫ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ�ɞɢɫɮɭɧɤɰɢɟɣ�ɢ� ɫɬɟɩɟɧɶɸ�ɤɨɝɧɢɬɢɜɧɨɝɨ�
ɫɧɢɠɟɧɢɹ�� ɋɜɨɟɜɪɟɦɟɧɧɚɹ� ɤɨɪɪɟɤɰɢɹ� ɷɦɨɰɢɨɧɚɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɭ�
ɛɨɥɶɧɵɯ�ɜ�ɩɨɫɬɢɧɫɭɥɶɬɧɨɦ�ɩɟɪɢɨɞɟ�ɩɨɡɜɨɥɢɬ�ɚɞɚɩɬɢɪɨɜɚɬɶ�ɩɚɰɢɟɧɬɨɜ�
ɤ�ɭɫɥɨɜɢɹɦ�ɩɨɜɫɟɞɧɟɜɧɨɣ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�

'(35(66,21� $1'� &2*1,7,9(� ',625'(56� ,1� 7+(�
5(&29(5<�3(5,2'�2)�$1�,6&+(0,&�6752.(�$7�3(56216�
2)�$%/(�%2',(6�$*(
$�+��7VNK\D\DQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��=�$��*RQFKDURYD
5RVWRY�6WDWH�0HGLFDO�8QLYHUVLW\��5RVWRY�RQ�'RQ��5XVVLD

,QWURGXFWLRQ��:LWKLQ� WKH� ODVW� GHFDGHV� WKH� SUREOHP� RI� DQ� DFXWH� FHUHEUDO�
VWURNH�JDLQV�WKH�LQFUHDVLQJ�LPSRUWDQFH�LQ�FRQQHFWLRQ�ZLWK�KLJK�OHYHO�RI�D�
OHWKDOLW\��DQ�DSSUHFLDEOH�LQYDOLGLVP�DQG�D�VRFLDO�GLVDGDSWDWLRQ�RI�WKH�SDWLHQWV�
ZKR�KDYH� WUDQVIHUUHG� LW� �*XVHY�(�,���������6NYRUWVRYD�9�,����������+LJK�
IUHTXHQF\�RI�D�FRPELQDWLRQ�RI�DFXWH�GLVWXUEDQFHV�RI�D�FHUHEUDO�FLUFXODWLRQ�
DQG�FOLQLFDOO\�H[SUHVVHG�GHSUHVVLRQV��*HNKW�$�%��������LV�LQ�UHFHQW�\HDUV�
QRWHG��/HYLQD�$�<X����������%HVLGHV�� WKH�GHSUHVVLRQ� LV�GH¿QHG�QRW�RQO\�
DV�WKH�PRVW�IUHTXHQW��EXW�DOVR�DV�QRW�GLDJQRVHG�DQG�WKHUHIRUH�QRW�WUHDWHG�
FRPSOLFDWLRQ�RI�D�VWURNH��,W�LV�VKRZQ�DOVR�WKDW�WKH�GHSUHVVLRQ�KDV�QHJDWLYH�
LPSDFW�RQ�GXUDWLRQ�RI� WKH� UHFRYHU\�SHULRG�DQG� IXQFWLRQDO� DIWHUWUHDWPHQW�
�3XWLOLQD�0�9���������3DUI\RQRY�9�$����������$LP��$VVHVVPHQW�RI�GHJUHH�
RI�H[SUHVVLRQ�RI�D�GHSUHVVLRQ�DQG�FRJQLWLYH�GLVWXUEDQFHV�LQ�WKH�UHFRYHU\�
SHULRG� RI� DQ� LVFKHPLF� VWURNH�� 0DWHULDOV� DQG� PHWKRGV�� 5HVHDUFK� ZDV�
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FRQGXFWHG�DW����SDWLHQWV��ZLWK�PLGGOH�DJH�RI����������\HDUV��IURP�WKHP�
������LQ� WKH�HDUO\�UHFRYHU\�SHULRG��WLOO���PRQWKV�DIWHU�D�VWURNH���������
LQ�WKH�ODWH�UHFRYHU\�SHULRG����PRQWKV�±���\HDUV���,Q�����������SDWLHQWV���
WUDQVIHUUHG�DFXWH�GLVWXUEDQFH�RI�D�FHUHEUDO�FLUFXODWLRQ�RQ�LVFKHPLF�W\SH�LQ�
WKH�YHUWHEUREDVLODU�SRRO��DW����������SDWLHQWV�WKH�LVFKHPLD�FHQWHU�LQ�WKH�OHIW�
DYHUDJH�FHUHEUDO�DUWHU\��$&$���DW������������SDWLHQWV�LQ�WKH�ULJKW�60$��
'LDJQRVLV�YHUL¿FDWLRQ�RQ�WKH�EDVLV�RI�GDWD�RI�D�FRPSXWHU�WRPRJUDSK\�DQG�
D�PDJQHWLF�DQG�UHVRQDQW�WRPRJUDSK\��4XHVWLRQLQJ�DQG�QHXURSV\FKRORJLFDO�
WHVWLQJ�E\�PHDQV�RI�WKH�IROORZLQJ�WHVWV�ZDV�FDUULHG�RXW��LQGH[�RI�DFWLYLW\�
RI� HYHU\GD\� OLIH� %DUWHO�� 006(� VKRUW� VFDOH� RI� DQ� DVVHVVPHQW� RI� WKH�
PHQWDO� VWDWXV�� KRVSLWDO� VFDOH�� DODUP� DQG� GHSUHVVLRQ� �+$'6�� DVVHVVPHQW�
��������5HVXOWV��%\� UHVXOWV� RI�5HQNLQ¶V� VFDOH� LW�ZDV�REVHUYHG�� WKHUH� DUH�
QR�LQYDOLGLVP�V\PSWRPV�DW��������ODFN�RI�HVVHQWLDO�GLVWXUEDQFHV�RI�YLWDO�
DFWLYLW\� LQ�������RI� FDVHV��PLOG�GLVWXUEDQFHV�RI�YLWDO� DFWLYLW\� DW��������
PRGHUDWH� GLVWXUEDQFHV� RI� YLWDO� DFWLYLW\� DW� ������ RI� WKH� SDWLHQWV�� WKH�
H[SUHVVHG�GLVWXUEDQFHV�RI�YLWDO�DFWLYLW\�DPRQJ��������GHHS�GLVWXUEDQFHV�
RI�YLWDO�DFWLYLW\�DW������RI�SDWLHQWV��5HVHDUFK�RI�LQGLFDWRUV�RI�TXDOLW\�RI�OLIH�
RQ�WKH�EDVLV�RI�VWXG\LQJ�RI�YDULRXV�DVSHFWV�RI�KXPDQ�OLIH�RQ�%DUWHO¶V�LQGH[�
DW�VWXGLHG�JURXS�,�PDGH�����������SRLQWV��)RU�DQ�DVVHVVPHQW�RI�FRJQLWLYH�
GLVWXUEDQFHV�DW�SDWLHQWV�XVHG�D�006(�VKRUW�VFDOH��RQ�WKH�EDVLV�RI�ZKLFK�LQ�
����RI�FDVHV�±�OXQJV�DQG�LQ�����RI�FDVHV�PRGHUDWH�FRJQLWLYH�GLVWXUEDQFHV��
7KH�SV\FKRHPRWLRQDO�VSKHUH�VFDOHV�HVWLPDWHG�ZLWK�WKH�KHOS�KRVSLWDO��DODUP�
DQG�GHSUHVVLRQ��+$'6��HVWLPDWHV��KLJK�OHYHO�RI�DODUP�LV�WDSHG�DW����������
SDWLHQWV��WKH�DYHUDJH�OHYHO�±�DW������������WKH�SHUVRQ��WKH�VOLJKW�GHSUHVVLRQ�
LV� WDSHG� DW� �� �������� SDWLHQWV�� &RQFOXVLRQ�� ,Q� WKH� QHXURORJLF� VWDWXV� RI�
SDWLHQWV� RI� DEOH�ERGLHG� DJH� LQ� WKH� ODWH� UHFRYHU\� SHULRG� RI� DQ� LVFKHPLF�
VWURNH� ZLWKRXW� WKH� H[SUHVVHG� PRWLYH� GH¿FLHQF\�� GHPHQWLD� DQG� DSKDVLD�
GHSUHVVLYH�GLVRUGHUV�RI�YDULRXV�GHJUHH�RI�H[SUHVVLRQ�DUH�WDSHG��(PRWLRQDO�
GLVWXUEDQFHV� DUH� FRPELQHG� ZLWK� G\VPQHVLDV�� 1HJDWLYH� G\QDPLFV� LQ� WKH�
FRJQLWLYH�VSKHUH�XQGHU�WKH�LQÀXHQFH�RI�HPRWLRQDO�GLVRUGHUV��3DWLHQWV�LQ�WKH�
ODWH�UHFRYHU\�SHULRG�RI�DQ�LVFKHPLF�VWURNH�KDYH�VRPH�GHSUHVVLRQ�RI�TXDOLW\�
RI�WKH�OLIH��GLUHFWO\�ERXQG�WR�HPRWLRQDO�G\VIXQFWLRQ��DQG�H[WHQW�RI�FRJQLWLYH�
GHSUHVVLRQ��:HOO�WLPHG�FRUUHFWLRQ�RI�HPRWLRQDO�GLVWXUEDQFHV�DW�SDWLHQWV�LQ�
WKH�SRVWLQVXOWQ\�SHULRG�ZLOO�DOORZ�WR�DGDSW�SDWLHQWV�IRU�FRQGLWLRQV�RI�GDLO\�
YLWDO�DFWLYLW\�

ɈɋɈȻȿɇɇɈɋɌɂ� ɄɈȽɇɂɌɂȼɇɕɏ� ɇȺɊɍɒȿɇɂɃ�
ɉɊɂ� ɏɊɈɇɂɑȿɋɄɈɃ� ɂɒȿɆɂɂ� ȽɈɅɈȼɇɈȽɈ�
ɆɈɁȽȺ� ɍ� ɉȺɐɂȿɇɌɈȼ� ɇȿȼɊɈɅɈȽɂɑȿɋɄɈȽɈ� ɂ�
ɌȿɊȺɉȿȼɌɂɑȿɋɄɈȽɈ�ɉɊɈɎɂɅə
Ʉ�ɋ��Ɉɜɫɹɧɧɢɤɨɜɚ��Ʉ�ȼ��əɝɭɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ɂ��əɤɭɩɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɨɝɧɢɬɢɜɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɞɧɨ� ɢɡ�
ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɭɦɟɪɟɧɧɵɯ� ɤɨɝɧɢɬɢɜɧɵɯ�
ɧɚɪɭɲɟɧɢɣ� ɫɪɟɞɢ� ɥɢɰ� ɩɨɠɢɥɨɝɨ� ɜɨɡɪɚɫɬɚ� ɞɨɫɬɢɝɚɟɬ�� ɩɨ� ɞɚɧɧɵɦ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ��±�����ɋɪɟɞɢ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɰɢɟɧɬɨɜ� ɫɢɧɞɪɨɦ�
ɭɦɟɪɟɧɧɵɯ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɜɫɬɪɟɱɚɟɬɫɹ� ɜ� ���� ɫɥɭɱɚɟɜ��
Ɉɞɧɚɤɨ� ɧɟɬ� ɚɧɚɥɨɝɢɱɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�
ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ� ɢɲɟɦɢɟɣ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜ� ɚɧɚɦɧɟɡɟ� ɜ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ� ɫɬɚɰɢɨɧɚɪɚɯ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɜɵɹɜɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɩɨ� ɞɚɧɧɵɦ� ɪɚɡɧɵɯ� ɲɤɚɥ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ� ɢɲɟɦɢɟɣ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ� ɜ� ɚɧɚɦɧɟɡɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ�
ɭɱɚɫɬɢɟ� ��� ɱɟɥɨɜɟɤ� ±� ��� ɩɚɰɢɟɧɬɨɜ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ� �ɫ�
ɞɢɚɝɧɨɡɨɦ� ©ɯɪɨɧɢɱɟɫɤɚɹ� ɢɲɟɦɢɹ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚª�� ɛɟɡ� ɨɫɬɪɨɝɨ�
ɧɚɪɭɲɟɧɢɹ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɜ� ɚɧɚɦɧɟɡɟ�� ɢ� ��� ɩɚɰɢɟɧɬɨɜ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ� �ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ���
ɦɭɠɱɢɧ�±������ɠɟɧɳɢɧ�±������ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�ɫ�ɜɵɫɲɢɦ�
ɢ� ɫɪɟɞɧɢɦ� ɭɪɨɜɧɟɦ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ� ɚɧɤɟɬɢɪɨɜɚɧɵ� ɩɪɢ�
ɩɨɦɨɳɢ� ɫɥɟɞɭɸɳɢɯ� ɲɤɚɥ�� 0R&$�ɬɟɫɬ�� ɛɚɬɚɪɟɹ� ɥɨɛɧɵɯ� ɬɟɫɬɨɜ�
�ȻɅɌ��� 006(�� ɫɚɦɨɨɩɪɨɫɧɢɤ� ɩɚɦɹɬɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɞɚɧɧɵɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɱɢɫɥɨ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɧɚɪɭɲɟɧɢɟɦ�
ɤɨɝɧɢɬɢɜɧɵɯ� ɮɭɧɤɰɢɣ� ɜ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ� ɢ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɦ�
ɫɬɚɰɢɨɧɚɪɟ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɪɚɜɧɨ� ������� ±� ɜ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ� ɢ�
������±�ɜ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ɨɬ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɨɛɫɥɟɞɭɟɦɵɯ�
ɩɚɰɢɟɧɬɨɜ��� ȼɫɬɪɟɱɚɟɦɨɫɬɶ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɧɟ� ɢɦɟɥɚ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɥɚ�ɩɚɰɢɟɧɬɨɜ��ɋɪɟɞɢ�ɜɫɟɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩ�ɦɨɠɧɨ�
ɜɵɞɟɥɢɬɶ� ɝɪɭɩɩɭ� ɫ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ�
ɤɨɝɧɢɬɢɜɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ±� ��±��� ɥɟɬ� ����� ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ�
ɨɛɫɥɟɞɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ��� ȼɵɹɜɥɟɧɚ� ɪɚɡɧɚɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�

ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɨɡɪɚɫɬɚ�� ɜ� ɜɨɡɪɚɫɬɧɨɣ�
ɝɪɭɩɩɟ� ��±��� ɥɟɬ� ±� ���� ɜ� ɝɪɭɩɩɟ� ��±��� ɥɟɬ� ±� ����� ɜ� ɝɪɭɩɩɟ� ��±���
ɥɟɬ� ±� ����� ɜ� ɝɪɭɩɩɟ� ��±��� ɥɟɬ� ±� ����� ɉɪɨɰɟɧɬ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ�
ɭɦɟɪɟɧɧɵɯ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� �ɍɄɇ�� ɢ� ɞɟɦɟɧɰɢɢ� ɜɵɲɟ� ɜ�
ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�ɫɨ�ɫɪɟɞɧɢɦ�ɨɛɪɚɡɨɜɚɧɢɟɦ��ɍɄɇ�±��������ɞɟɦɟɧɰɢɹ�
±������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɜɵɫɲɢɦ�ɨɛɪɚɡɨɜɚɧɢɟɦ�
�ɍɄɇ�±� ����� ɞɟɦɟɧɰɢɹ� ±� ����ɋɭɛɴɟɤɬɢɜɧɵɟ�ɠɚɥɨɛɵ�ɩɚɰɢɟɧɬɨɜ�ɩɨ�
ɞɚɧɧɵɦ� ɫɚɦɨɨɩɪɨɫɧɢɤɚ� ɩɚɦɹɬɢ� ɜɵɪɚɠɟɧɵ� ɜ� ɝɪɭɩɩɟ� ɫ� ɭɦɟɪɟɧɧɵɦɢ�
ɤɨɝɧɢɬɢɜɧɵɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ�������ɢ�ɫɧɢɠɚɸɬɫɹ�ɜ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɫ�
ɞɟɦɟɧɰɢɟɣ��������ȼ�����ɫɥɭɱɚɟɜ��ɧɟɫɦɨɬɪɹ�ɧɚ�ɧɨɪɦɚɥɶɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�
006(�ɢ�ȻɅɌ��ɆR&$�ɬɟɫɬ�ɜɵɹɜɢɥ�ɤɨɝɧɢɬɢɜɧɵɟ�ɧɚɪɭɲɟɧɢɹ��ȼɵɜɨɞɵ��
Ɍɟɪɚɩɢɹ�ɭɦɟɪɟɧɧɵɯ�ɢ�ɜɵɪɚɠɟɧɧɵɯ�ɤɨɝɧɢɬɢɜɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɞɨɥɠɧɚ�
ɧɨɫɢɬɶ� ɩɪɟɜɟɧɬɢɜɧɵɣ� ɯɚɪɚɤɬɟɪ�� ɧɟɨɛɯɨɞɢɦɚ� ɪɚɧɧɹɹ� ɞɢɚɝɧɨɫɬɢɤɚ�
ɥɟɝɤɢɯ�ɤɨɝɧɢɬɢɜɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɢ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ�ɦɟɪɵ�ɜ�ɝɪɭɩɩɚɯ�
ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɨɥɨɞɵɯ� ɩɚɰɢɟɧɬɨɜ� ���±��� ɥɟɬ��� Ʌɟɱɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɤɨɝɧɢɬɢɜɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɞɨɥɠɧɨ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɧɟ� ɬɨɥɶɤɨ�
ɜ� ɭɫɥɨɜɢɹɯ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�� ɧɨ� ɢ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɫɬɚɰɢɨɧɚɪɚ��
Ɉɬɧɨɫɢɬɟɥɶɧɨ� ɧɨɜɵɣ� 0R&$�ɬɟɫɬ� ɹɜɥɹɟɬɫɹ� ɛɨɥɟɟ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ�
ɦɟɬɨɞɢɤɨɣ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ�� ɱɟɦ� 006(� ɢ�
ȻɅɌ�
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,QWURGXFWLRQ�� &RJQLWLYH� GLVRUGHUV� DUH� RQH� RI� WKH� PRVW� FRPPRQ�
PDQLIHVWDWLRQV�RI�RUJDQLF�EUDLQ�GDPDJH��7KH�SUHYDOHQFH�RI�PLOG�FRJQLWLYH�
LPSDLUPHQW� DPRQJ� WKH� HOGHUO\� UHDFKHV�� DFFRUGLQJ� WR� VWXGLHV�� ��±�����
$PRQJ� SDWLHQWV� QHXURORJLFDO� V\QGURPH� RI� PLOG� FRJQLWLYH� LPSDLUPHQW�
RFFXUV� LQ� ���� RI� FDVHV�� +RZHYHU�� WKHUH� LV� QR� VLPLODU� LQIRUPDWLRQ�
RQ� WKH� SUHYDOHQFH� RI� FRJQLWLYH� LPSDLUPHQW� LQ� SDWLHQWV� ZLWK� FKURQLF�
FHUHEUDO� LVFKHPLD� LQ� KLVWRU\� LQ� WKHUDSHXWLF� KRVSLWDOV�� $LP�� 7R� LGHQWLI\�
WKH� FKDUDFWHULVWLFV�RI� FRJQLWLYH� LPSDLUPHQW� DFFRUGLQJ� WR�GLIIHUHQW� VFDOHV�
RI� QHXURORJLFDO� SDWLHQWV� DQG� WKHUDSHXWLF� SUR¿OH� ZLWK� FKURQLF� FHUHEUDO�
LVFKHPLD� LQ� KLVWRU\�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� VWXG\� LQYROYHG� ���
SHRSOH� ±� ��� QHXURORJLFDO� SDWLHQWV� �GLDJQRVHG� ZLWK� ©FKURQLF� FHUHEUDO�
LVFKHPLDª� ZLWKRXW� DFXWH� VWURNH� LQ� KLVWRU\�� DQG� ��� SDWLHQWV� WKHUDSHXWLF�
SUR¿OH��FDUGLRYDVFXODU�GLVHDVH���PHQ�±������ZRPHQ�±������DJHG�IURP����
WR����\HDUV�ZLWK�KLJKHU�DQG�VHFRQGDU\�HGXFDWLRQ��ZKLFK�ZHUH�WKH�SROOHG�
XVLQJ�WKH�IROORZLQJ�VFDOHV��0R&$�WHVW��IURQWDO�DVVHVVPHQW�EDWWHU\��)$%���
006(��VHOI�UHSRUW�PHPRU\��5HVXOWV��$FFRUGLQJ�WR�WKH�VWXG\�LW�ZDV�IRXQG�
WKDW�WKH�QXPEHU�RI�SDWLHQWV�ZLWK�FRJQLWLYH�LPSDLUPHQW�LQ�QHXURORJLFDO�DQG�
WKHUDSHXWLF�KRVSLWDO�LV�DSSUR[LPDWHO\�HTXDO��������±�LQ�WKH�QHXURORJLFDO�
DQG� ������ ±� LQ� WKH� WKHUDSHXWLF� GHSDUWPHQW� RI� WRWDO� SDWLHQWV� WHVWHG���
7KH� HPHUJHQFH� RI� FRJQLWLYH� LPSDLUPHQW� ZDV� QRW� LGHQWLI\HG� LQ� SDWLHQWV�
EDVHG�RQ�JHQGHU��$PRQJ� DOO� DJH�JURXSV� FDQ�EH�GLVWLQJXLVKHG� WKH�JURXS�
ZLWK� D� ODUJHU�QXPEHU�RI�SDWLHQWV� VXIIHULQJ� IURP�FRJQLWLYH� LPSDLUPHQW�±�
��±���\HDUV� �����RI� WKH� WRWDO� QXPEHU�RI� SDWLHQWV� WHVWHG���5HYHDOHG� WKH�
SUHYDOHQFH� RI� FRJQLWLYH� LPSDLUPHQW� YDULHV� GHSHQGLQJ� RQ� DJH�� WKH� DJH�
JURXS�������\HDUV�±�������±���\HDUV�±�������±���\HDUV�±������LQ�WKH�
JURXS�RI���±���\HDUV�±������3HUFHQWDJH�RI�RFFXUUHQFH�RI�PLOG�FRJQLWLYH�
LPSDLUPHQW� �0&,�� DQG� GHPHQWLD� KLJKHU� LQ� SDWLHQWV� ZLWK� VHFRQGDU\�
HGXFDWLRQ��0&,�±��������GHPHQWLD�±������FRPSDUHG�ZLWK�SDWLHQWV�ZLWK�
KLJKHU� HGXFDWLRQ� �����RI�0&,�� GHPHQWLD�±������6XEMHFWLYH� FRPSODLQWV�
RI�SDWLHQWV�DFFRUGLQJ�WR�VHOI�UHSRUW�PHPRU\�H[SUHVVHG�LQ�WKH�JURXS�ZLWK�
PLOG�FRJQLWLYH�LPSDLUPHQW�������DQG�UHGXFHG�LQ�SDWLHQWV�ZLWK�GHPHQWLD�
�������,Q�����RI�FDVHV��GHVSLWH�QRUPDO�OHYHOV�RI�006(�DQG�)$%��0R&$�
�WHVW� UHYHDOHG�FRJQLWLYH� LPSDLUPHQW��&RQFOXVLRQ��7UHDWPHQW�RI�PRGHUDWH�
WR�VHYHUH�FRJQLWLYH�LPSDLUPHQW�VKRXOG�EH�SUHYHQWLYH�LQ�QDWXUH�� WKH�QHHG�
RI�HDUO\�GLDJQRVLV�RI�PLOG�FRJQLWLYH�GLVRUGHUV�DQG�SUHYHQWLYH�PHDVXUHV�LQ�
JURXSV�RI� UHODWLYHO\�\RXQJ�SDWLHQWV� �������\HDUV���7UHDWPHQW�RI�SDWLHQWV�
ZLWK�FRJQLWLYH�LPSDLUPHQW�VKRXOG�EH�FDUULHG�RXW�QRW�RQO\�LQ�QHXURORJLFDO�
FRQGLWLRQV�� EXW� DOVR� WKHUDSHXWLF� KRVSLWDO�� 5HODWLYHO\� QHZ�0R&$�WHVW� LV�
PRUH�VHQVLWLYH� WHFKQLTXH� IRU� WKH�GHWHFWLRQ�RI�FRJQLWLYH� LPSDLUPHQW� WKDQ�
WKH�006(�DQG�)$%�

ɉɈɄȺɁȺɌȿɅɂ� ȼȿȽȿɌȺɌɂȼɇɈȽɈ� ȽɈɆȿɈɋɌȺɁȺ� ɂ�
ɗɆɈɐɂɈɇȺɅɖɇɈ�ɅɂɑɇɈɋɌɇɕɃ� ɉɊɈɎɂɅɖ� ɍ�
ɉȺɐɂȿɇɌɈȼ�ɋ�ɆɂȽɊȿɇɖɘ
ȿ�ɋ��Ɍɤɚɱɟɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ɂ��əɤɭɩɨɜ��Ʉ�ɋ��Ɉɜɫɹɧɧɢɤɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ��Ɇɢɝɪɟɧɶ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ�ɢɡ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�
ɢ� ɫɨɰɢɚɥɶɧɨ� ɡɧɚɱɢɦɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɫɨɜɨɤɭɩɧɨɫɬɶ�
ɤɨɦɩɨɧɟɧɬɨɜ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɢ� ɮɢɡɢɱɟɫɤɨɝɨ� ɫɬɪɟɫɫɚ� ɩɪɢɜɨɞɢɬ� ɤ�
ɪɚɡɜɢɬɢɸ� ɩɫɢɯɨɜɟɝɟɬɚɬɢɜɧɵɯ� ɪɟɚɤɰɢɣ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɚɤɬɭɚɥɶɧɨ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɝɨɦɟɨɫɬɚɡɚ�ɢ�ɷɦɨɰɢɨɧɚɥɶɧɨ�ɥɢɱɧɨɫɬɧɨɝɨ�
ɩɪɨɮɢɥɹ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɦɢɝɪɟɧɶɸ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɲɢɪɨɤɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧ�ɦɟɬɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ�ɪɢɬɦɚ�ɫɟɪɞɰɚ��ȼɊɋ��
ɤɚɤ� ɦɟɬɨɞ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� �ȼɇɋ��
ɢ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɪɟɫɭɪɫɨɜ� ɨɪɝɚɧɢɡɦɚ�� ɩɨɫɤɨɥɶɤɭ� ɨɧ� ɪɟɝɢɫɬɪɢɪɭɟɬ�
ɫɬɟɩɟɧɶ� ɧɚɩɪɹɠɟɧɢɹ� ɪɟɝɭɥɹɬɨɪɧɵɯ� ɫɢɫɬɟɦ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɫɬɪɟɫɫɨɜɵɯ� ɮɚɤɬɨɪɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɢɬɶ� ɩɨɤɚɡɚɬɟɥɢ�
ɜɟɝɟɬɚɬɢɜɧɨɝɨ� ɝɨɦɟɨɫɬɚɡɚ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɦɢɝɪɟɧɶɸ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ�
ɷɦɨɰɢɨɧɚɥɶɧɨ�ɥɢɱɧɨɫɬɧɵɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɛɟɡ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ�
ɩɚɬɨɥɨɝɢɢ�� ɨɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɦɢɝɪɟɧɶɸ�
�ɩɨ� ɞɚɧɧɵɦ� ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ��� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� �ɄȽ�� ±� ���
ɩɚɰɢɟɧɬɨɜ�� ɧɟ� ɫɬɪɚɞɚɸɳɢɯ� ɞɚɧɧɵɦ� ɜɢɞɨɦ� ɝɨɥɨɜɧɵɯ� ɛɨɥɟɣ�� ɋɪɟɞɢ�
ɨɛɫɥɟɞɨɜɚɧɧɵɯ��������±�ɦɭɠɱɢɧɵ��������±�ɠɟɧɳɢɧɵ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɫɨɫɬɚɜɢɥ� ��������� ɝɨɞɚ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ȼɇɋ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɦɟɬɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ȼɊɋ�ɩɪɢ�ɩɨɦɨɳɢ�
ɚɩɩɚɪɚɬɚ� ©ȼɇɋ�ɫɩɟɤɬɪª� �ɇɟɣɪɨɫɨɮɬ��� ɨɞɧɨɤɪɚɬɧɨ� ɩɪɨɜɨɞɢɥɢɫɶ�
ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɟ� ɬɟɫɬɵ�� Ɍɢɩ� ɬɟɦɩɟɪɚɦɟɧɬɚ� ɨɩɪɟɞɟɥɹɥɫɹ� ɩɪɢ�
ɩɨɦɨɳɢ� ɥɢɱɧɨɫɬɧɨɝɨ� ɨɩɪɨɫɧɢɤɚ� Ƚ�� Ⱥɣɡɟɧɤɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɨɝɥɚɫɧɨ�
ɬɟɫɬɭ� Ⱥɣɡɟɧɤɚ�� ���� ɩɚɰɢɟɧɬɨɜ� ɹɜɥɹɸɬɫɹ� ɷɤɫɬɪɚɜɟɪɬɚɦɢ�� ����
ɢɧɬɪɨɜɟɪɬɚɦɢ��Ⱦɚɧɧɵɟ�ȼɊɋ�ɞɟɦɨɧɫɬɪɢɪɭɸɬ�ɜ�����ɫɥɭɱɚɟɜ�ɜɵɫɨɤɢɣ�
ɭɪɨɜɟɧɶ�ɫɢɦɩɚɬɢɱɟɫɤɢɯ�ɜɥɢɹɧɢɣ�ɢ�ɭɦɟɪɟɧɧɵɣ�ɭɪɨɜɟɧɶ�ɜɚɝɚɥɶɧɵɯ�ɢ�
ɝɭɦɨɪɚɥɶɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� �ɰɟɪɟɛɪɚɥɶɧɵɯ� ɷɪɝɨɬɪɨɩɧɵɯ�� ɜɥɢɹɧɢɣ�
ɜ� ɦɨɞɭɥɹɰɢɢ� ɫɟɪɞɟɱɧɨɝɨ� ɪɢɬɦɚ�� ɍ� ���� ɨɛɫɥɟɞɭɟɦɵɯ� ɨɬɦɟɱɚɥɢɫɶ�
ɭɦɟɪɟɧɧɵɟ�ɧɚɪɭɲɟɧɢɹ�ɤɚɪɞɢɨɪɟɫɩɢɪɚɬɨɪɧɨɣ�ɫɢɧɯɪɨɧɢɡɚɰɢɢ��ȼ�����
ɫɥɭɱɚɟɜ� ɜɵɹɜɥɹɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɪɟɡɟɪɜɨɜ� ɨɪɝɚɧɢɡɦɚ��
ȼɵɜɨɞɵ�� Ⱦɚɧɧɵɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɱɬɨ� ɦɢɝɪɟɧɶɸ�
ɫɬɪɚɞɚɸɬ� ɫɨɰɢɚɥɶɧɨ� ɚɤɬɢɜɧɵɟ� ɥɸɞɢ�� ɩɨɫɤɨɥɶɤɭ� ɛɨɥɶɲɢɧɫɬɜɨ�
ɪɟɫɩɨɧɞɟɧɬɨɜ� ɨɤɚɡɚɥɢɫɶ� ɷɤɫɬɪɚɜɟɪɬɚɦɢ�� Ⱥɧɚɥɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɝɨɦɟɨɫɬɚɡɚ�ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ�ɧɚɥɢɱɢɟ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɦɢɝɪɟɧɶɸ�ɫɨɫɬɨɹɧɢɹ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɫɬɪɟɫɫɚ��ɫɜɹɡɚɧɧɨɝɨ�ɫ�ɢɯ�ɨɫɧɨɜɧɵɦ�
ɡɚɛɨɥɟɜɚɧɢɟɦ��Ⱦɚɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɹɜɥɹɟɬɫɹ�ɩɪɟɞɢɤɬɨɪɨɦ�ɜɨɡɦɨɠɧɨɝɨ�
ɫɪɵɜɚ� ɚɞɚɩɬɚɰɢɢ�� ɇɟɨɛɯɨɞɢɦ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɜɵɛɨɪɭ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�ɫɬɪɚɬɟɝɢɢ�ɢ�ɩɪɨɝɪɚɦɦɵ�ɚɞɚɩɬɚɰɢɢ�ɷɬɢɯ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɭɱɟɬɨɦ�ɢɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�

,1',&$7256� 2)� %(*(7$7,9(� +20(267$6,6� $1'�
(027,21$/� 3(5621$/� 352),/(� ,1� 3$7,(176� :,7+�
0,*5$,1(
(�6��7NDFKHYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��(�=��<DNXSRY��.�6��2YV\DQQLNRYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��0LJUDLQH�LV�RQH�RI�WKH�PRVW�FRPPRQ�DQG�VRFLDOO\�VLJQL¿FDQW�
GLVHDVHV� LQ�ZKLFK� D� SOXUDOLW\� RI� FRPSRQHQWV� RI� HPRWLRQDO� DQG� SK\VLFDO�
VWUHVV� OHDGV� WR� WKH� GHYHORSPHQW� RI� SV\FKRYHJHWDWLYH� UHDFWLRQV�� ,Q�
FRQQHFWLRQ� ZLWK� WKLV� LW� LV� LPSRUWDQW� WR� VWXG\� YHJHWDWLYH� KRPHRVWDVLV��
HPRWLRQDO�DQG�SHUVRQDOLW\�SUR¿OH�LQ�SDWLHQWV�ZLWK�PLJUDLQH��1RZDGD\V�WKH�
ZLGHVSUHDG�PHWKRG�RI� LQYHVWLJDWLRQ� RI� KHDUW� UDWH� YDULDELOLW\� �+59�� LV� D�
PHWKRG�RI�DVVHVVLQJ�WKH�VWDWH�RI�WKH�DXWRQRPLF�QHUYRXV�V\VWHP��$16��DQG�
DGDSWLYH�UHVRXUFHV�RI�WKH�ERG\��EHFDXVH�LW�UHJLVWHUV�WKH�GHJUHH�RI�WHQVLRQ�RI�
UHJXODWRU\�V\VWHPV�XQGHU�WKH�LQÀXHQFH�RI�VWUHVV�IDFWRUV��$LP��7R�HYDOXDWH�
WKH� SHUIRUPDQFH� RI� YHJHWDWLYH� KRPHRVWDVLV� LQ� SDWLHQWV� ZLWK� PLJUDLQH��
FRXSOHG� ZLWK� HPRWLRQDO�SHUVRQDO� IHDWXUHV�� 0DWHULDOV� DQG� PHWKRGV�� 7KH�
VWXG\�LQFOXGHG����SDWLHQWV�ZLWKRXW�FRPRUELGLW\��D�PDLQ�JURXS�FRQVLVWHG�RI�
���SDWLHQWV�ZLWK�PLJUDLQH��DFFRUGLQJ�WR�WKH�FOLQLFDO�SLFWXUH���FRQWURO�JURXS�
�&*��±����SDWLHQWV�ZLWKRXW�WKLV�W\SH�RI�KHDGDFKHV��$PRQJ�WKH�VXUYH\HG��
������±�PHQ��������±�ZRPHQ�� WKH�DYHUDJH�DJH�ZDV����������\HDUV��7R�
DVVHVV�WKH�IXQFWLRQDO�VWDWH�RI�$16�XVHG�UHVHDUFK�PHWKRG�XVLQJ�WKH�+59�
XQLW�©$16��VSHFWUXPª��1HXURVRIW���RQFH�FRQGXFWHG�FDUGLRYDVFXODU�WHVWV��
7HPSHUDPHQW� W\SH� ZDV� GHWHUPLQHG� XVLQJ� WKH� SHUVRQDOLW\� TXHVWLRQQDLUH�
E\� *��$\]HQN�� 5HVXOWV��$FFRUGLQJ� WR� WKH�$\]HQN� WHVW�� ���� RI� SDWLHQWV�
DUH� H[WURYHUWV�� ���� ±� LQWURYHUWV�� +59� GDWD� VKRZV� D� ���� KLJKHU� OHYHO�
RI� V\PSDWKHWLF� DFWLYLW\� DQG� D� PRGHUDWH� OHYHO� RI� YDJDO� DQG� KXPRUDO� ±�
PHWDEROLF� �FHUHEUDO� HUJRWURSLF�� HIIHFWV� LQ� WKH� PRGXODWLRQ� RI� KHDUW� UDWH��
���� RI� WKH� VXEMHFWV� QRWHG� PRGHUDWH� GLVWXUEDQFHV� RI� FDUGLRUHVSLUDWRU\�
V\QFKURQL]DWLRQ�� ,Q� ���� UHGXFWLRQ� ZHUH� GHWHFWHG� DGDSWDWLRQ� UHVHUYHV��
&RQFOXVLRQ��7KHVH�TXHVWLRQQDLUHV�VXJJHVW�WKDW�VRFLDOO\�DFWLYH�SHRSOH�VXIIHU�
IURP�PLJUDLQH��EHFDXVH�WKH�PDMRULW\�RI�UHVSRQGHQWV�DSSHDUHG�H[WURYHUWV��
$QDO\VLV�RI�LQGLFDWRUV�RI�YHJHWDWLYH�KRPHRVWDVLV�GHPRQVWUDWHG�LQ�SDWLHQWV�
ZLWK�PLJUDLQH�VWDWXV�WKH�SUHVHQFH�RI�FKURQLF�VWUHVV��DVVRFLDWHG�ZLWK�WKHLU�

XQGHUO\LQJ� GLVHDVH�� 7KLV� VWDWXV� LV� D� SUHGLFWRU� RI� SRVVLEOH� GLVUXSWLRQ� RI�
DGDSWDWLRQ��,W�UHTXLUHV�DQ�LQGLYLGXDO�DSSURDFK�WR�WKH�FKRLFH�RI�WKHUDSHXWLF�
VWUDWHJ\�DQG�SURJUDP�RI�DGDSWDWLRQ�WR�WKHVH�SDWLHQWV�ZLWK�UHJDUG�WR�WKHLU�
IXQFWLRQDO�VWDWH�

ɆȺɊɄȿɊɕ�ȾȿɆɂȿɅɂɇɂɁȺɐɂɂ�ɂ�ɇȿɃɊɈȾȿȽȿɇȿɊȺɐɂɂ�ɍ�
ȻɈɅɖɇɕɏ� ɊȺɋɋȿəɇɇɕɆ� ɋɄɅȿɊɈɁɈɆ� ȼ� ɋɈɑȿɌȺɇɂɂ� ɋ�
ɉȺɌɈɅɈȽɂȿɃ�ɓɂɌɈȼɂȾɇɈɃ�ɀȿɅȿɁɕ
ȿ�ȼ��Ʉɢɫɟɥɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ɇ��ɋɩɢɪɢɧ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɜɵɫɨɤɨɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɚɭɬɨɢɦɦɭɧɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� �ɓɀ�� ɭ� ɛɨɥɶɧɵɯ� ɪɚɫɫɟɹɧɧɵɦ�
ɫɤɥɟɪɨɡɨɦ� �Ɋɋ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɦɧɨɝɢɦɢ�
ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ��ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�ɢɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ�ɩɚɬɨɥɨɝɢɢ�ɓɀ�
ɧɚ�ɩɪɨɰɟɫɫɵ�ɞɟɦɢɟɥɢɧɢɡɚɰɢɢ�ɢ�ɧɟɣɪɨɞɟɝɟɧɟɪɚɰɢɢ�ɩɪɢ�Ɋɋ�ɹɜɥɹɟɬɫɹ�
ɞɨɫɬɚɬɨɱɧɨ�ɚɤɬɭɚɥɶɧɵɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�ɫɟɪɨɥɨɝɢɱɟɫɤɢɟ�
ɦɚɪɤɟɪɵ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɚɤɬɢɜɧɨɫɬɶ� ɚɭɬɨɢɦɦɭɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ�
ɢ� ɧɟɣɪɨɞɟɝɟɧɟɪɚɰɢɸ�� ɩɪɢ� ɧɚɥɢɱɢɢ� ɭ� ɛɨɥɶɧɵɯ� Ɋɋ� ɚɭɬɨɢɦɦɭɧɧɨɣ�
ɪɟɚɤɰɢɢ� ɤ� ɚɧɬɢɝɟɧɚɦ� ɓɀ� ɥɢɛɨ� ɝɢɩɨɬɢɪɟɨɡɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ȼɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����ɩɚɰɢɟɧɬɚ� ����ɦɭɠɱɢɧ�����ɠɟɧɳɢɧ��ɫ�
ɞɨɫɬɨɜɟɪɧɵɦ�ɪɟɦɢɬɬɢɪɭɸɳɢɦ�Ɋɋ� ɜ� ɫɬɚɞɢɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɪɟɦɢɫɫɢɢ��
ɞɢɚɝɧɨɡ� ɭɫɬɚɧɨɜɥɟɧ� ɩɨ� ɤɪɢɬɟɪɢɹɦ�:�,�� 0F'RQDOG� �������� Ɇɟɞɢɚɧɚ�
ɜɨɡɪɚɫɬɚ� ɨɛɫɥɟɞɭɟɦɵɯ� ɫɨɫɬɚɜɢɥɚ� ��� ɥɟɬ� >���� ��@�� Ȼɚɥɥ� ɩɨ� ɲɤɚɥɟ�
ɢɧɜɚɥɢɞɢɡɚɰɢɢ�('66�ɛɵɥ�ɪɚɜɟɧ���>����@��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɨɰɟɧɤɚ� ɬɢɪɟɨɢɞɧɨɝɨ� ɫɬɚɬɭɫɚ�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɞɟɦɢɟɥɢɧɢɡɢɪɭɸɳɟɝɨ� ɩɪɨɰɟɫɫɚ� ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɭɪɨɜɧɢ� ɚɧɬɢɬɟɥ�
ɤ� ɦɢɟɥɢɧ�ɨɥɢɝɨɞɟɧɞɪɨɰɢɬɚɪɧɨɦɭ� ɝɥɢɤɨɩɪɨɬɟɢɧɭ� �ɆɈȽ�� �ɦɟɬɨɞ�
ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ�ɚɧɚɥɢɡɚ��ɧɚɛɨɪ�ɮɢɪɦɵ�$QD6SHF��)UHPRQW��&$��ɢ�
ɦɢɟɥɢɧ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɦɭ�ɝɥɢɤɨɩɪɨɬɟɢɧɭ��ɆȺȽ��ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�
�ɦɟɬɨɞ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ�� ɧɚɛɨɪ� ɮɢɪɦɵ� %+/0$11���
Ⱦɥɹ� ɨɰɟɧɤɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɧɟɣɪɨɞɟɝɟɧɟɪɚɰɢɢ� ɨɩɪɟɞɟɥɹɥɚɫɶ�
ɤɨɧɰɟɧɬɪɚɰɢɹ� ɧɟɣɪɨɧ�ɫɩɟɰɢɮɢɱɟɫɤɨɣ� ɟɧɨɥɚɡɵ� �ɇɋȿ�� ɜ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� �ɦɟɬɨɞ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ�� ɧɚɛɨɪ� ɮɢɪɦɵ� ȼɟɤɬɨɪ�
Ȼɟɫɬ��� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ�
ɩɚɤɟɬɚ�ɩɪɨɝɪɚɦɦ�©6WDWLVWLFD���ª�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ�
ɦɟɬɨɞɨɜ� ɫɬɚɬɢɫɬɢɤɢ� �S�������� Ɋɟɡɭɥɶɬɚɬɵ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ� ɜɢɞɟ�
ɦɟɞɢɚɧɵ� ɢ� ɢɧɬɟɪɤɜɚɪɬɢɥɶɧɨɝɨ� ɪɚɡɦɚɯɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɩɪɨɜɟɞɟɧɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ���ɝɪɭɩɩɵ�ɩɚɰɢɟɧɬɨɜ��
ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ɩɚɰɢɟɧɬɵ� ɫ� ɜɵɫɨɤɢɦ� ɬɢɬɪɨɦ� ɚɧɬɢɬɟɥ� ɤ�
ɚɧɬɢɝɟɧɚɦ�ɓɀ�ɢ�ɷɭɬɢɪɟɨɢɞɧɵɦ�ɫɬɚɬɭɫɨɦ�±����ɛɨɥɶɧɵɯ��ȼɨ�ɜɬɨɪɭɸ�
ɝɪɭɩɩɭ� ɜɨɲɥɢ� ɩɚɰɢɟɧɬɵ� ɫ� ɝɢɩɨɬɢɪɟɨɡɨɦ� ±� �� ɩɚɰɢɟɧɬɨɜ�� ȼ� ɝɪɭɩɩɭ�
ɫɪɚɜɧɟɧɢɹ� ɜɨɲɥɢ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� Ɋɋ� ɛɟɡ� ɩɚɬɨɥɨɝɢɢ� ɓɀ�� Ⱦɚɧɧɵɟ�
ɝɪɭɩɩɵ� ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɜɨɡɪɚɫɬɧɨɦɭ� ɢ� ɝɟɧɞɟɪɧɨɦɭ� ɫɨɫɬɚɜɭ��
ɍɪɨɜɟɧɶ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɚɧɬɢɬɟɥ� ɤ� ɆɈȽ� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥ�
�����ɧɝ�ɦɥ�>����������@��ɜ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�±������ɧɝ�ɦɥ�>����������@��
ȼɵɹɜɥɟɧɧɵɟ� ɪɚɡɥɢɱɢɹ� ɛɵɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɞɨɫɬɨɜɟɪɧɵ� �8 ������
S ������� ɉɨɤɚɡɚɬɟɥɶ� ɬɢɬɪɚ� ɞɚɧɧɵɯ� ɚɧɬɢɬɟɥ� ɜ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɝɢɩɨɮɭɧɤɰɢɟɣ� ɓɀ� ɪɚɜɧɹɥɫɹ� ����� ɧɝ�ɦɥ� >������ ����@�� ɨɬɥɢɱɢɣ� ɨɬ�
ɡɧɚɱɟɧɢɣ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� ɜɵɹɜɥɟɧɨ� ɧɟ� ɛɵɥɨ� �8 ������ S ������
Ʉɨɥɢɱɟɫɬɜɨ�ɚɧɬɢɬɟɥ�ɤ�ɆȺȽ�ɜ�ɭɫɥɨɜɢɹɯ�ɚɭɬɨɢɦɦɭɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɓɀ�
ɛɵɥɨ� ɧɟɫɤɨɥɶɤɨ� ɜɵɲɟ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ������� %78� >�������
�����@�ɢ�������%78�>�����������@�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɧɨ�ɛɟɡ�ɞɨɫɬɢɠɟɧɢɹ�
ɤɪɢɬɢɱɟɫɤɨɝɨ� ɭɪɨɜɧɹ� ɡɧɚɱɢɦɨɫɬɢ� �8 ���� S ������� ɍ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɝɢɩɨɮɭɧɤɰɢɟɣ� ɓɀ� ɡɧɚɱɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɚɧɬɢɬɟɥ� ɤ� ɆȺȽ�
ɫɨɫɬɚɜɢɥɨ�������%78�>�����������@��ɬɚɤɠɟ�ɛɟɡ�ɞɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ�
ɨɬ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� �8 ���� S ������ ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɝɢɩɨɮɭɧɤɰɢɟɣ�
ɓɀ� ɧɚɛɥɸɞɚɥɫɹ� ɛɨɥɟɟ� ɜɵɫɨɤɢɣ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ�� ɭɪɨɜɟɧɶ�
ɇɋȿ�������ɧɝ�ɦɥ�>����������@�ɢ������ɧɝ�ɦɥ�>����������@�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
�8 ����S �������Ⱦɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɜ�ɝɪɭɩɩɟ�ɫ�ɩɨɜɵɲɟɧɧɵɦ�ɬɢɬɪɨɦ�
ɚɧɬɢɬɢɪɟɨɢɞɧɵɯ�ɚɧɬɢɬɟɥ�ɫɨɫɬɚɜɢɥ������ɧɝ�ɦɥ� >����������@��ɱɬɨ�ɛɵɥɨ�
ɫɨɩɨɫɬɚɜɢɦɨ� ɫɨ� ɡɧɚɱɟɧɢɹɦɢ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� �8 ������ S ������
ȼɵɜɨɞɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɧɚɲɢɯ� ɩɪɟɞɵɞɭɳɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɚ�
ɭɫɬɚɧɨɜɥɟɧɚ� ɫɜɹɡɶ� ɚɭɬɨɢɦɦɭɧɧɨɣ� ɪɟɚɤɬɢɜɧɨɫɬɢ� ɤ� ɚɧɬɢɝɟɧɚɦ�ɓɀ� ɫ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ�ɬɟɱɟɧɢɟɦ�Ɋɋ��ɚ�ɬɚɤɠɟ�ɜɵɹɜɥɟɧɨ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�
ɝɢɩɨɮɭɧɤɰɢɢ�ɓɀ�ɧɚ�ɜɵɪɚɠɟɧɧɨɫɬɶ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɧɚɪɭɲɟɧɢɣ�ɩɪɢ�
Ɋɋ��Ɉɞɧɢɦ�ɢɡ�ɦɟɯɚɧɢɡɦɨɜ�ɜɨɡɞɟɣɫɬɜɢɹ�ɚɭɬɨɢɦɦɭɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɓɀ�
ɧɚ�ɬɟɱɟɧɢɟ�Ɋɋ�ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ�ɚɤɬɢɜɚɰɢɹ�ɩɪɨɰɟɫɫɨɜ�ɞɟɦɢɟɥɢɧɢɡɚɰɢɢ��
ɤɨɬɨɪɭɸ� ɨɬɪɚɠɚɟɬ� ɪɨɫɬ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɚɧɬɢɬɟɥ� ɤ� ɆɈȽ� ɢ� ɆȺȽ� ɜ�
ɭɫɥɨɜɢɹɯ�ɚɭɬɨɢɦɦɭɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɓɀ��ɉɨɜɵɲɟɧɢɟ�ɭɪɨɜɧɹ�ɇɋȿ�ɭ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɝɢɩɨɮɭɧɤɰɢɟɣ�ɓɀ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�
ɩɨɜɪɟɠɞɟɧɢɹ�ɧɟɣɪɨɧɨɜ��ɱɬɨ�ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɛɨɥɟɟ�
ɬɹɠɟɥɵɯ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�Ɋɋ�ɜ�ɭɫɥɨɜɢɹɯ�ɝɢɩɨɬɢɪɟɨɡɚ�
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0$5.(56�2)�'(0<(/,1$7,21�$1'�1(852'(*(1(5$7,21�
,1� 3$7,(176� :,7+� 08/7,3/(� 6&/(526,6� $1'� 7+<52,'�
3$7+2/2*<
(�9��.LVHOHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�1��6SLULQ
<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ��7KH�SUREOHP�RI�WKH�KLJK�SUHYDOHQFH�RI�DXWRLPPXQH�WK\URLG�
GLVHDVHV� LQ� SDWLHQWV� ZLWK� PXOWLSOH� VFOHURVLV� �06�� LV� VWXGLHG� E\� PDQ\�
LQYHVWLJDWRUV� WRGD\�� 7KHUHIRUH�� WKH� VWXG\� RI� WKH� LQÀXHQFH� RI� WK\URLG�
SDWKRORJ\� RQ� WKH� SURFHVVHV� RI� GHP\HOLQDWLRQ� DQG� QHXURGHJHQHUDWLRQ� LQ�
06�LV� LPSRUWDQW��$LP��7R�HVWLPDWH�VHURORJLFDO�PDUNHUV� WKDW�FKDUDFWHUL]H�
DFWLYLW\� RI� WKH� DXWRLPPXQH� SURFHVV� DQG� QHXURGHJHQHUDWLRQ� LQ� SDWLHQWV�
ZLWK�PXOWLSOH�VFOHURVLV�DQG�WK\URLG�SDWKRORJ\��0DWHULDOV�DQG�PHWKRGV��:H�
H[DPLQHG����SDWLHQWV�����PHQ�����ZRPHQ��ZLWK�FOLQLFDO�GH¿QLWH�UHODSVLQJ��
UHPLWWLQJ�06��0F'RQDOG�:�,����������$OO�SDWLHQWV�KDG�FOLQLFDO�UHPLVVLRQ��
0HGLDQ�RI�DJH�ZDV����\HDUV�>������@��6FRUH�RQ�D�VFDOH�RI�GLVDELOLW\�('66�
ZDV���>����@�SRLQWV��$OO�SDWLHQWV�KDG�D�VWXG\�RI� WK\URLG�VWDWXV��/HYHOV�RI�
DQWLERGLHV� WR� P\HOLQ�ROLJRGHQGURF\WH� JO\FRSURWHLQ� �02*�� �(/,6$��
$QD6SHF��)UHPRQW��&$��DQG�DQWLERGLHV�WR�P\HOLQ�DVVRFLDWHG�JO\FRSURWHLQ�
�0$*�� �(/,6$�� %+/0$11�� LQ� VHUXP� ZHUH� DQDO\]HG� WR� DVVHVV� WKH�
DFWLYLW\� RI� GHP\HOLQDWLQJ� SURFHVV��7KH� FRQFHQWUDWLRQ� RI� QHXURQ�VSHFL¿F�
HQRODVH��16(���(/,6$��9HFWRU�%HVW�� LQ�VHUXP�ZDV�GHWHUPLQHG�WR�DVVHVV�
WKH�VHYHULW\�RI�QHXURGHJHQHUDWLRQ��6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�
WKH�©6WDWLVWLFD���ª��DSSOLHG�QRQ�SDUDPHWULF� VWDWLVWLFDO�PHWKRGV� �S��������
5HVXOWV�DUH�SUHVHQWHG�XVLQJ�PHGLDQ�DQG�TXDUWLOHV��5HVXOWV��:H�KDYH�IRUPHG�
WKUHH�JURXSV�RI�SDWLHQWV��7KH�¿UVW�JURXS�LQFOXGHG�SDWLHQWV�ZLWK�D�KLJK�WLWHU�
RI� DQWLERGLHV� WR�DQWLJHQV�RI� WKH� WK\URLG�DQG�HXWK\URLGLVP�±����SDWLHQWV��
7KH�VHFRQG�JURXS�FRQVLVWHG�RI�SDWLHQWV�ZLWK�K\SRWK\URLGLVP�±���SDWLHQWV��
���SDWLHQWV�ZLWK�06�ZLWKRXW�WK\URLG�SDWKRORJ\�±�WKH�FRPSDULVRQ�JURXS��
7KHVH�JURXSV�ZHUH�FRPSDUDEOH�IRU�DJH�DQG�JHQGHU�FRPSRVLWLRQ��7KH�OHYHO�
RI�FRQFHQWUDWLRQ�RI�DQWL�02*�DQWLERGLHV�LQ�WKH�¿UVW�JURXS�ZDV������QJ�
PO�>����������@��LQ�WKH�FRPSDULVRQ�JURXS�±������QJ�PO�>����������@��7KHVH�
GLIIHUHQFHV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQW��8 ������S �������7KH�WLWHU�RI�WKHVH�
DQWLERGLHV� LQ�SDWLHQWV�ZLWK� WK\URLG�K\SRIXQFWLRQ�ZDV������QJ�P/� >������
����@�� GLIIHUHQFHV� IURP� WKH� FRPSDULVRQ� JURXS� ZDV� QRW� GHWHFW� �8 ������
S ������ 7KH� WLWHU� RI� DQWL�0$*� DQWLERGLHV� LQ� SDWLHQWV� ZLWK� DXWRLPPXQH�
WK\URLG�GLVHDVHV�ZDV�VOLJKWO\�KLJKHU�WKDQ�LQ�WKH�FRPSDULVRQ�JURXS��������
%78� >������� �����@� DQG� ������ %78� >������ �����@�� UHVSHFWLYHO\��� EXW�
QRW� VWDWLVWLFDOO\� VLJQL¿FDQW� �8 ���� S �������ɋRQFHQWUDWLRQ� RI� DQWL�0$*�
DQWLERGLHV� LQ� SDWLHQWV�ZLWK� WK\URLG� K\SRIXQFWLRQ�ZDV� ������%78� >������
�����@�� DOVR� ZLWKRXW� GLIIHUHQFHV� IURP� WKH� FRPSDULVRQ� JURXS� �8 ����
S ������7KH�SDWLHQWV�ZLWK�WK\URLG�K\SRIXQFWLRQ�KDG�KLJKHU�OHYHOV�RI�16(�
WKDQ� LQ� WKH� FRPSDULVRQ� JURXS�� ����� QJ�PO� >������ ����@� DQG� ����� QJ� �PO�
>����������@��UHVSHFWLYHO\���8 ����S �������7KH�LQGLFDWRU�LQ�WKH�JURXS�ZLWK�
WK\URLG�DXWRLPPXQLW\�ZDV������QJ�PO�>����������@��ZKLFK�QR�GLIIHUHQFHV�
IURP�WKH�FRPSDULVRQ�JURXS��8 ������S ������&RQFOXVLRQ��$V�D�UHVXOW�RI�RXU�
SUHYLRXV�VWXGLHV�ZDV�IRXQG�DQ�DVVRFLDWLRQ�RI�WK\URLG�DXWRLPPXQH�UHDFWLYLW\�
ZLWK�PDOLJQDQW�FRXUVH�RI�06�DQG�D�QHJDWLYH�HIIHFW�RI�WK\URLG�K\SRIXQFWLRQ�
RQ� WKH� QHXURORJLFDO� GH¿FLWV� LQ� 06�� 7KH� PHFKDQLVP� RI� LQÀXHQFH� RI�
DXWRLPPXQH� WK\URLG�GLVHDVHV�RQ�06� LV� WKH� DFWLYDWLRQ�RI�GHP\HOLQDWLRQ��
ZKLFK� UHÀHFW� WKH� LQFUHDVH� LQ� WKH� FRQFHQWUDWLRQV� RI� DQWL�02*� DQG� DQWL�
0$*�DQWLERGLHV�LQ�06�SDWLHQWV�ZLWK�WK\URLG�DXWRLPPXQLW\��,QFUHDVLQJ�WKH�
OHYHO�RI�16(�LQ�06�SDWLHQWV�ZLWK�WK\URLG�K\SRIXQFWLRQ�LQGLFDWHV�D�JUHDWHU�
GHJUHH� RI� QHXURQDO� GDPDJH��ZKLFK� FDQ� FDXVH�PRUH� VHYHUH� QHXURORJLFDO�
GLVIXQFWLRQ�RI�06�LQ�K\SRWK\URLGLVP�

ɗɇȾɈɋɄɈɉɂɑȿɋɄȺə�ɗɇȾɈɇȺɁȺɅɖɇȺə�
ɌɊȺɇɋɋɎȿɇɈɂȾȺɅɖɇȺə�ȺȾȿɇɈɆɗɄɌɈɆɂə�ȼ�ɄȺɁȺɇɂ
Ⱥ�Ɋ��ɏɚɛɢɛɭɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ȼ�ɘ��ɉɚɲɚɟɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�Ʉɚɡɚɧɢ�ɩɪɨɜɟɞɟɧɨ�����ɬɪɚɧɫɧɚɡɚɥɶɧɵɯ�
ɬɪɚɧɫɫɮɟɧɨɢɞɚɥɶɧɵɯ� ɚɞɟɧɨɦɷɤɬɨɦɢɣ� �ɌɌȺ�� ɜ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɤɥɢɧɢɤɟ� ɆɄȾɐ�� ɌɌȺ� ±� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɨɩɭɯɨɥɹɦɢ� ɝɢɩɨɮɢɡɚ� ±� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɢ�
ɚɤɬɢɜɧɨ� ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ� ɩɪɨɛɥɟɦɨɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɧɟɣɪɨɯɢɪɭɪɝɢɢ��
ɂɡ� ���� ɩɪɨɜɟɞɟɧɧɵɯ� ɨɩɟɪɚɰɢɣ� ��� ɜɵɩɨɥɧɟɧɨ� ɦɢɤɪɨɯɢɪɭɪɝɢɱɟɫɤɢɦ�
ɞɨɫɬɭɩɨɦ�� ���� ±� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɦ�� Ʉ� ɩɪɟɢɦɭɳɟɫɬɜɚɦ� ɩɨɫɥɟɞɧɢɯ�
ɨɬɧɨɫɢɬɫɹ�ɲɢɪɨɤɢɣ�ɨɛɡɨɪ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɨɥɹ�ɜ�ɭɫɥɨɜɢɹɯ�ɯɨɪɨɲɟɣ�
ɨɫɜɟɳɟɧɧɨɫɬɢ��ɨɬɫɭɬɫɬɜɢɟ�ɬɪɚɤɰɢɢ�ɦɨɡɝɚ��ɇɨ�ɬɟɫɧɚɹ�ɚɧɚɬɨɦɢɱɟɫɤɚɹ�
ɜɡɚɢɦɨɫɜɹɡɶ� ɩɨɥɨɫɬɢ� ɧɨɫɚ� ɢ� ɨɤɨɥɨɧɨɫɨɜɵɯ� ɩɚɡɭɯ� ɫɨ� ɫɬɪɭɤɬɭɪɚɦɢ�
ɨɫɧɨɜɚɧɢɹ� ɱɟɪɟɩɚ� ɨɩɪɟɞɟɥɹɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɧɚɪɭɲɟɧɢɣ� ɮɭɧɤɰɢɢ�

ɡɪɟɧɢɹ�� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ� ɩɨɜɪɟɠɞɟɧɢɟ� ȼɋȺ�� ɨɝɪɚɧɢɱɟɧɧɨɟ� ɩɨɥɟ�
ɞɥɹ� ɦɚɧɢɩɭɥɹɰɢɣ� ɜɵɡɵɜɚɟɬ� ɫɥɨɠɧɨɫɬɶ� ɨɫɬɚɧɨɜɤɢ� ɢɧɬɟɧɫɢɜɧɨɝɨ�
ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɚ� ɨɫɭɳɟɫɬɜɥɟɧɢɟ� ɞɨɫɬɭɩɚ� ɱɟɪɟɡ� ɡɚɜɟɞɨɦɨ�
ɢɧɮɢɰɢɪɨɜɚɧɧɭɸ�ɩɨɥɨɫɬɶ�ɧɨɫɚ�ɨɛɭɫɥɨɜɥɢɜɚɟɬ�ɜɟɪɨɹɬɧɨɫɬɶ�ɪɚɡɜɢɬɢɹ�
ɪɢɧɨɝɟɧɧɵɯ� ɜɧɭɬɪɢɱɟɪɟɩɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ� ɨɩɵɬ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɷɧɞɨɧɚɡɚɥɶɧɨɝɨ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɚɞɟɧɨɦ� ɝɢɩɨɮɢɡɚ� ɜ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɤɥɢɧɢɤɟ� ɆɄȾɐ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɤɥɢɧɢɤɟ� ɆɄȾɐ� ɡɚ� ɩɟɪɢɨɞ� ɫ� ɮɟɜɪɚɥɹ� ����� ɝ�� ɩɨ� ɞɟɤɚɛɪɶ� ����� ɝ��
ɩɪɨɜɟɞɟɧɨ�����ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ�ɷɧɞɨɧɚɡɚɥɶɧɵɯ�ɬɪɚɧɫɫɮɟɧɨɢɞɚɥɶɧɵɯ�
ɚɞɟɧɨɦɷɤɬɨɦɢɣ��ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɩɪɟɞɟɥɟɧɵ�ɩɨ�ɤɪɢɬɟɪɢɹɦ�ɝɨɪɦɨɧɚɥɶɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�� ɪɚɡɦɟɪɚɦ� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ� ɨɫɥɨɠɧɟɧɢɹɦ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɢ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɚɞɟɧɨɦ� ɝɢɩɨɮɢɡɚ� ������
±� ɝɨɪɦɨɧɚɥɶɧɨ� ɧɟɚɤɬɢɜɧɵɟ� ɨɩɭɯɨɥɢ�� ������ ±� ɫɨɦɚɬɨɬɪɨɩɢɧɨɦɵ��
����� ±� ɩɪɨɥɚɤɬɢɧɨɦɵ�� ������ ±� ɤɨɪɬɢɤɨɬɪɨɩɢɧɨɦɵ�� ������ ±�
ɫɦɟɲɚɧɧɵɟ������±�ɦɢɤɪɨɚɞɟɧɨɦɵ������±�ɧɟɛɨɥɶɲɢɟ�ɚɞɟɧɨɦɵ������
±� ɫɪɟɞɧɢɟ� ɚɞɟɧɨɦɵ�� ���� ±� ɛɨɥɶɲɢɟ� ɚɞɟɧɨɦɵ�� ɗɤɫɬɪɚɫɟɥɥɹɪɧɵɣ�
ɪɨɫɬ� ɨɩɭɯɨɥɢ� ɧɚɛɥɸɞɚɥɫɹ� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�� ɫɭɩɪɚɫɟɥɥɹɪɧɵɣ� ±� ɭ�
����� ɢɧɮɪɚɫɟɥɥɹɪɧɵɣ� ±� ɭ� ���� ɥɚɬɟɪɨɫɟɥɥɹɪɧɵɣ� ±� ɭ� ����� ɋɪɟɞɢ�
ɨɫɥɨɠɧɟɧɢɣ����±�ɧɚɡɨɥɢɤɜɨɪɟɹ�������±�ɧɚɪɭɲɟɧɢɹ�ɮɭɧɤɰɢɢ�ɡɪɟɧɢɹ��
��� ±� ɩɨɹɜɥɟɧɢɟ�ɧɚɪɚɫɬɚɧɢɟ� ɝɥɚɡɨɞɜɢɝɚɬɟɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ�� ��� ±�
ɫɟɪɨɡɧɵɣ�ɦɟɧɢɧɝɢɬ�� �����±�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ�ɩɨɜɪɟɠɞɟɧɢɟ�ȼɋȺ��
���±�ɷɩɢɫɬɚɤɫɢɫ�����±�ɤɪɨɜɨɢɡɥɢɹɧɢɹ�ɜ�ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɭɸ�ɨɛɥɚɫɬɶ��
���±�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ��ȼɵɜɨɞɵ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�
ɢɧɬɟɪɟɫ� ɤ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɦ� ɷɧɞɨɧɚɡɚɥɶɧɵɦ� ɨɩɟɪɚɰɢɹɦ� ɪɚɫɬɟɬ��
ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɧɚɞɟɹɬɶɫɹ� ɧɚ� ɜɫɟ� ɛɨɥɟɟ�ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɞɚɧɧɨɣ�
ɦɟɬɨɞɢɤɢ� ɢ� ɤɚɱɟɫɬɜɟɧɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɚɞɟɧɨɦɚɦɢ�ɝɢɩɨɮɢɡɚ�
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,QWURGXFWLRQ�� ,Q� QHXURVXUJLFDO� FOLQLF� 0&'&� LQ� .D]DQ� ���� WUDQVQDVDO�
WUDQVVSKHQRLGDO� DGHQRPHFWRP\� �77$��ZHUH� SHUIRUPHG� E\� QRZ��77$�� D�
VXUJLFDO�WUHDWPHQW�RI�SDWLHQWV�ZLWK�EHQLJQ�WXPRU�RI�K\SRSKLVLV��LV�XUJHQW�
TXHVWLRQ�RI�PRGHUQ�QHXURVXUJHU\�����RI�����RSHUDWLRQV�ZHUH�SHUIRUPHG�
E\� PLFURVXUJLFDO� DFFHVV�� ���� ±� E\� HQGRVFRSLF� DFFHVV�� 7KH� DGYDQWDJHV�
RI� WKH� ODVW� RQH� DUH� WKH� EURDG� RYHUYLHZ�RI� WKH� VXUJLFDO� ¿HOG� XQGHU� JRRG�
OLJKW�FRQGLWLRQV�DQG�WKH�ODFN�RI�WUDFWLRQ�RI�WKH�EUDLQ��%XW�D�FORVH�DQDWRPLF�
UHODWLRQVKLS�RI�WKH�QDVDO�FDYLW\�DQG�SDUDQDVDO�VLQXVHV�ZLWK�WKH�VWUXFWXUHV�
RI� WKH� VNXOO� EDVH� GHWHUPLQHV� WKH� YLVXDO� LPSDLUPHQW�� LQWUDRSHUDWLYH�
GDPDJH� RI� ,&$�� OLWWOH� VSDFH� IRU� RSHUDWLRQ� FDXVHV� FRPSOH[LW\� WR� VWRS�
VHYHUH� EOHHGLQJ�� DQ� DFFHVV� WKURXJK� WKH� FHUWDLQO\� LQIHFWHG� QDVDO� FDYLW\��
GHWHUPLQHV� WKH� OLNHOLKRRG� RI� UKLQRJHQRXV� LQWUDFUDQLDO� FRPSOLFDWLRQV��
$LP��7R�VWXG\�WKH�HQGRVFRSLF�HQGRQDVDO�H[SHULHQFH�RI�VXUJLFDO�WUHDWPHQW�
RI� SLWXLWDU\� DGHQRPD� LQ� WKH� QHXURVXUJLFDO� FOLQLF�0&'&��0DWHULDOV� DQG�
PHWKRGV��%HWZHHQ�)HEUXDU\������DQG�'HFHPEHU������WKH�QHXURVXUJLFDO�
&OLQLF� 0&'&� SHUIRUPHG� ���� HQGRVFRSLF� HQGRQDVDO� WUDQVVSKHQRLGDO�
DGHQRPHFWRP\�� WKH� UHVXOWV� ZHUH� DUUDQJHG� DFFRUGLQJ� WR� WKH� FULWHULD� RI�
KRUPRQDO� DFWLYLW\�� VL]H� DQG� SRVWRSHUDWLYH� FRPSOLFDWLRQV� RI� SLWXLWDU\�
DGHQRPD��5HVXOWV��$PRQJ�RSHUDWHG�SLWXLWDU\�DGHQRPDV�WKHUH�ZHUH�������
KRUPRQDOO\�LQDFWLYH�WXPRU��VRPDWRWURSLQRP\�������������SURODFWLQRPDV��
NRUWLNRWURSLQRP\��������������PL[HG�DGHQRPDV������PLFURDGHQRPDV��
����RI� VPDOO� DGHQRPDV������DYHUDJH�DGHQRPDV������ ODUJH�DGHQRPDV��
$Q�H[WUDFHOODU� WXPRU�JURZWK�ZDV� IRXQG�RXW� LQ�����RI�SDWLHQWV������RI�
VXSUDFHOODU��LQIUDFHOODU���������ODWHURFHOODU��7KH�GHWHFWHG�FRPSOLFDWLRQV�
ZHUH� QD]ROLNYRUH\D� ���� �����G\VIXQFWLRQ� RI� H\HVLJKW�� ��� DSSHDUDQFH�
LQFUHDVH� RI� RFXORPRWRU� G\VIXQFWLRQ�� ��� K\GURPHQLQJLWLV�� �����
LQWUDRSHUDWLYH�GDPDJH�RI�,&$��HSLVWD[LV�����DQG����KHPRUUKDJH� LQ� WKH�
K\SRWKDODPLF�UHJLRQ�����SRVWRSHUDWLYH�PRUWDOLW\��&RQFOXVLRQ��7KH�FXUUHQW�
LQWHUHVW�WR�WKH�HQGRVFRSLF�HQGRQDVDO�RSHUDWLRQV�DULVHV��ZKLFK�SHUPLWV�WKH�
ZLGH�DSSOLFDWLRQ�RI� WKLV�PHWKRG�DQG� WKH�TXDOLWDWLYH� LPSURYHPHQW�RI� WKH�
UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�RI�SDWLHQWV�ZLWK�SLWXLWDU\�DGHQRPDV�

ɋɈȼɊȿɆȿɇɇɕɃ� ȺɅȽɈɊɂɌɆ� ȾɂȺȽɇɈɋɌɂɄɂ� ɂ� ɈɉɕɌ�
ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə�ɉȺɐɂȿɇɌɈȼ�ɋ�ȻɈɅȿȼɕɆɂ�
ɋɂɇȾɊɈɆȺɆɂ�ȼ�ɉɈəɋɇɂɐȿ�ɂ�ɇɂɀɇɂɏ�ɄɈɇȿɑɇɈɋɌəɏ�
ɉɊɂ�ȾȿȽȿɇȿɊȺɌɂȼɇɈ�ȾɂɋɌɊɈɎɂɑȿɋɄɂɏ�ɉɈɊȺɀȿɇɂəɏ�
ɉɈɁȼɈɇɈɑɇɈȽɈ�ɋɌɈɅȻȺ
Ⱥ�Ɋ��ɏɚɛɢɛɭɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɇ�ȼ��Ɇɨɯɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ȼɟɪɬɟɛɪɨɝɟɧɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɨɤɚɡɚɧɢɹ�
ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɨɫɬɚɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɧɚɢɛɨɥɟɟ�
ɚɤɬɭɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ��ȼ�ɫɬɪɭɤɬɭɪɟ�ɜɫɟɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�
ɜɟɪɬɟɛɪɨɝɟɧɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ɫɨɫɬɚɜɥɹɟɬ� ��±����� ɚ� ɫɪɟɞɢ� ɩɨɪɚɠɟɧɢɣ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ±� ��±����� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɩɪɟɞɫɬɚɜɢɬɶ� ɨɩɵɬ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɛɨɥɟɜɵɦ�
ɫɢɧɞɪɨɦɨɦ�ɜ�ɩɨɹɫɧɢɰɟ�ɢ�ɜ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɹɯ�ɜ�ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɤɥɢɧɢɤɟ�ɆɄȾɐ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɥɢɧɢɤɟ�
ɆɄȾɐ� ɡɚ� ɩɟɪɢɨɞ� ����±����� ɝɝ�� ɩɪɨɜɟɞɟɧɨ� ����� ɨɩɟɪɚɰɢɣ�� ȼɫɟɦ�
ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɤɨɦɩɥɟɤɫɧɨɟ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��
ɜɤɥɸɱɚɸɳɟɟ� ɜ� ɫɟɛɹ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɆɊɌ�� ɊɄɌ��
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɪɟɧɬɝɟɧɨɝɪɚɮɢɸ�ɩɨɹɫɧɢɱɧɨɝɨ�ɨɬɞɟɥɚ�ɩɨɡɜɨɧɨɱɧɢɤɚ��
Ɋɟɡɭɥɶɬɚɬɵ� ɞɨɨɩɟɪɚɰɢɨɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɨɩɨɫɬɚɜɥɹɥɢɫɶ� ɫ�
ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɦɢ� ɧɚɯɨɞɤɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ����� ɩɚɰɢɟɧɬɚ�
�������� ɩɪɨɜɟɞɟɧɚ� ɦɢɤɪɨɞɟɤɨɦɩɪɟɫɫɢɹ� ɤɨɪɟɲɤɨɜ� ɤɨɧɫɤɨɝɨ� ɯɜɨɫɬɚ��
ɍ� ����� ɛɨɥɶɧɵɯ� �������� ɤɨɦɩɪɟɫɫɢɹ� ɧɟɪɜɧɵɯ� ɤɨɪɟɲɤɨɜ� ɛɵɥɚ�
ɨɛɭɫɥɨɜɥɟɧɚ� ɝɪɵɠɟɜɵɦ� ɮɚɤɬɨɪɨɦ�� ȼ� ���� ɧɚɛɥɸɞɟɧɢɹɯ� ��������
ɫɞɚɜɥɟɧɢɟ� ɤɨɪɟɲɤɨɜ� ɛɵɥɨ� ɪɟɡɭɥɶɬɚɬɨɦ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɟɝɪɵɠɟɜɨɝɨ�
ɮɚɤɬɨɪɚ��ɍ����ɩɚɰɢɟɧɬɨɜ���������ɜɵɩɨɥɧɟɧɚ�ɧɭɤɥɟɨɩɥɚɫɬɢɤɚ��ȼ�����
ɧɚɛɥɸɞɟɧɢɹɯ� �������� ɩɪɨɜɟɞɟɧɚ� ɪɚɞɢɨɱɚɫɬɨɬɧɚɹ� ɬɟɪɦɨɞɟɫɬɪɭɤɰɢɹ�
ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ� ɧɟɪɜɨɜ� ɞɭɝɨɨɬɪɨɫɱɚɬɵɯ�� ɤɪɟɫɬɰɨɜɨ�ɩɨɞɜɡɞɨɲɧɵɯ�
ɢ� ɬɚɡɨɛɟɞɪɟɧɧɵɯ� ɫɭɫɬɚɜɨɜ�� ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ�ɨɬɦɟɱɚɥɨɫɶ�ɭɦɟɧɶɲɟɧɢɟ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɛɨɥɢ�ɫɨ�ɫɧɢɠɟɧɢɟɦ�
ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɩɪɢɟɦɟ�ɚɧɚɥɶɝɟɬɢɤɨɜ�ɢ�ɜ�ɩɨɫɬɨɪɨɧɧɟɦ�ɭɯɨɞɟ��ȼɵɜɨɞɵ��
ɉɨɥɢɮɚɤɬɨɪɧɨɫɬɶ� ɤɨɦɩɪɟɫɫɢɢ� ɩɨɹɫɧɢɱɧɵɯ� ɢ� ɤɪɟɫɬɰɨɜɵɯ� ɤɨɪɟɲɤɨɜ�
ɩɪɢ� ɞɟɝɟɧɟɪɚɬɢɜɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɹɯ� ɩɨɡɜɨɧɨɱɧɢɤɚ� ɢ� ɛɨɥɶɲɨɣ�
ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɧɟɝɪɵɠɟɜɵɯ�ɮɚɤɬɨɪɨɜ�ɫɬɨɣɤɨɣ�ɤɨɦɩɪɟɫɫɢɢ�ɭɛɟɠɞɚɸɬ�ɜ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɤɨɦɩɥɟɤɫɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɞɚɧɧɨɣ�ɝɪɭɩɩɵ�ɩɚɰɢɟɧɬɨɜ��
ɉɨɤɚɡɚɧɢɹ�� ɨɛɴɟɦ� ɢ� ɫɪɨɤɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɞɥɹ� ɤɚɠɞɨɝɨ�
ɩɚɰɢɟɧɬɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ�ɢ�ɨɫɧɨɜɵɜɚɬɶɫɹ�ɧɚ�ɞɚɧɧɵɯ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ�� ɪɟɡɭɥɶɬɚɬɚɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ��
ɜ� ɨɫɨɛɟɧɧɨɫɬɢ� ɥɭɱɟɜɵɯ�ɦɟɬɨɞɨɜ� �ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɫɩɨɧɞɢɥɨɝɪɚɮɢɹ��
ɄɌ��ɆɊɌ��
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,QWURGXFWLRQ��9HUWHEUDO�SDWKRORJ\�LQ�WKH�QHXURVXUJLFDO�WUHDWPHQW�LV�VWLOO�WR�
EH�RQH�RI�WKH�PRVW�SUHVVLQJ�SUREOHPV��,W�DPRXQWV���±����RI�DOO�GLVHDVHV�
RI�WKH�QHUYRXV�V\VWHP��DQG���±����RI�GDPDJHV�RI�WKH�SHULSKHUDO�QHUYRXV�
V\VWHP��$LP�� 7R� VWXG\� WKH� H[SHULHQFH� RI� VXUJLFDO� WUHDWPHQW� RI� SDWLHQWV�
ZLWK� SDLQ� LQ� WKH� ORZHU� EDFN� DQG� ORZHU� H[WUHPLWLHV� LQ� WKH� QHXURVXUJLFDO�
FOLQLF� 0&'&�� 0DWHULDOV� DQG� PHWKRGV�� %HWZHHQ� ����� DQG� ����� D�
QHXURVXUJLFDO�FOLQLF�0&'&�FDUULHG�RXW������RSHUDWLRQV��$OO�WKH�SDWLHQWV�
SDVVHG�D�FRPSUHKHQVLYH�SUHRSHUDWLYH�H[DPLQDWLRQ��LQFOXGLQJ�QHXURORJLFDO�
H[DPLQDWLRQ��05,��;�UD\�&7��WKH�IXQFWLRQDO�UDGLRJUDSK\�RI�OXPEDU�VSLQH��
7KH� UHVXOWV� RI� SUHRSHUDWLYH� VWXGLHV� ZHUH� FRPSDUHG� ZLWK� LQWUDRSHUDWLYH�
¿QGLQJV��5HVXOWV�� ����� SDWLHQWV� �������� SDVVHG�PLFURGHFRPSUHVVLRQ� RI�
URRWV�RI�VSLQDO�FRUG��7KH�FRPSUHVVLRQ�RI�WKH�QHUYRXV�URRWV�RI������SDWLHQWV�
��������ZDV�FDXVHG�E\�KHUQLD��,Q�����FDVHV���������WKH�FRPSUHVVLRQ�RI�
WKH�URRWV�ZDV�WKH�UHVXOW�RI�QRQ�KHUQLDO�HIIHFW�����SDWLHQWV���������SDVVHG�
D�FREODWLRQ��,Q�����FDVHV���������UDGLRIUHTXHQF\�WKHUPDO�GHVWUXFWLRQ�RI�
WKH� VHQVRU\� QHUYHV� RI� DUFKHG�� VDFURLOLDF� DQG� KLS� MRLQWV��$OO� WKH� SDWLHQWV�
LQ� WKH� SRVWRSHUDWLYH� SHULRG� KDG� UHGXFWLRQ� RI� SDLQ� ZLWK� UHGXFHG� QHHG�
IRU� DQDOJHVLFV� DQG� RXWVLGH� FDUH�� &RQFOXVLRQ�� 0XOWLIDFWRU� FRPSUHVVLRQ�
RI� OXPEDU�DQG�VDFUDO�URRWV� LQ�GHJHQHUDWLYH�GLVHDVHV�RI�D�VSLQH�DQG�D�ELJ�
QXPEHU�RI�QRQKHUQLDO�HIIHFWV�RI�UHVLVWDQW�FRPSUHVVLRQ�SURYHV�WKH�QHHG�RI�
D�FRPSUHKHQVLYH�GLDJQRVLV�RI�WKLV�JURXS�RI�SDWLHQWV��0HGLFDO�LQGLFDWLRQV��
FRQWHQW�DQG�WLPH�RI�VXUJLFDO�WUHDWPHQW�IRU�HDFK�SDWLHQW�VKRXOG�EH�LQGLYLGXDO�
DQG�EDVHG�RQ�WKH�GDWD�RI�WKH�FOLQLFDO�SUHVHQWDWLRQ��WKH�UHVXOWV�RI�GLDJQRVWLF�
WHVWV��FKDUDFWHULVWLFV�RI�UDGLDWLRQ�WKHUDS\��IXQFWLRQDO�VSRQG\ORJUDSK\��&7��
05,��

ɊȿɁɍɅɖɌȺɌɕ� ɗɇȾɈȼȺɋɄɍɅəɊɇɕɏ� ȼɆȿɒȺɌȿɅɖɋɌȼ� ȼ�
Ʌȿɑȿɇɂɂ�ɄȺɊɈɌɂȾɇɈ�ɄȺȼȿɊɇɈɁɇɈȽɈ�ɋɈɍɋɌɖə
ɇ�Ɇ��Ⱦɨɧɫɤɚɹ��Ʉ�ɘ��ȼɨɪɨɧɟɧɤɨ��Ⱥ�Ⱥ��ɉɲɟɧɢɱɧɵɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɂ�Ⱥ��Ʉɭɬɨɜɨɣ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ȼɧɢɦɚɧɢɟ� ɤ� ɞɚɧɧɨɣ� ɬɟɦɟ� ɨɛɭɫɥɨɜɥɟɧɨ� ɫɥɨɠɧɨɫɬɶɸ�
ɥɟɱɟɧɢɹ� ɚɪɬɟɪɢɨɜɟɧɨɡɧɵɯ� ɫɨɭɫɬɢɣ� ɡɚ� ɫɱɟɬ� ɦɧɨɝɨɤɚɧɚɥɶɧɨɫɬɢ�
ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ�ɫɨɭɫɬɶɹ��ɧɚɥɢɱɢɹ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɚɧɚɫɬɨɦɨɡɨɜ�
ɦɟɠɞɭ� ɦɟɧɢɧɝɟɚɥɶɧɵɦɢ� ɜɟɬɜɹɦɢ� ɜɧɭɬɪɟɧɧɟɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ�
�ȼɋȺ�� ɢ� ɧɚɪɭɠɧɨɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ� �ɇɋȺ��� ɧɟɫɦɨɬɪɹ� ɧɚ� ɛɨɥɶɲɨɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɚ�
ɬɚɤɠɟ� ɬɪɚɧɫɤɪɚɧɢɚɥɶɧɵɯ� ɢ� ɪɚɞɢɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɦɟɬɨɞɢɤ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɨɩɪɟɞɟɥɢɬɶ�
ɩɪɟɢɦɭɳɟɫɬɜɚ� ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɜ� ɧɟɣɪɨɯɢɪɭɪɝɢɢ�
ɤɚɪɨɬɢɞɧɨ�ɤɚɜɟɪɧɨɡɧɨɝɨ� ɫɨɭɫɬɶɹ� �ɄɄɋ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɥɢɧɢɤɟ�ɩɪɨɜɟɞɟɧɨ����ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɯ�ɨɩɟɪɚɰɢɣ�
ɭ� ��� ɛɨɥɶɧɵɯ� ɫ� ɤɚɪɨɬɢɞɧɨ�ɤɚɜɟɪɧɨɡɧɵɦɢ� ɢ� ɚɪɬɟɪɢɨɫɢɧɭɫɧɵɦɢ�
ɫɨɭɫɬɶɹɦɢ�� Ȼɨɥɶɧɵɟ� ɫ� ɤɚɪɨɬɢɞɧɨ�ɤɚɜɟɪɧɨɡɧɵɦɢ� ɫɨɭɫɬɶɹɦɢ� ����
ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɨɬɞɟɥɹɟɦɵɯ�ɛɚɥɥɨɧɨɜ�©*ROG%DOORɨQª�
%$/7��ȼ���ɫɥɭɱɚɹɯ�ɩɪɨɜɟɞɟɧɨ�ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨɟ�ɪɚɡɨɛɳɟɧɢɟ�ɄɄɋ�ɢ�
ɟɳɟ� ɜ� �� ɫɥɭɱɚɹɯ� ɩɪɢɦɟɧɟɧɨ� ɞɟɫɬɪɭɤɬɢɜɧɨɟ� ɜɵɤɥɸɱɟɧɢɟ� ɫɨɭɫɬɶɹ��
Ⱥɪɬɟɪɢɨɫɢɧɭɫɧɵɟ�ɫɨɭɫɬɶɹ�ɦɟɠɞɭ�ɜɟɬɜɹɦɢ�ɧɚɪɭɠɧɨɣ�ɫɨɧɧɨɣ�ɚɪɬɟɪɢɢ�ɢ�
ɤɚɜɟɪɧɨɡɧɵɦ�ɫɢɧɭɫɨɦ�ɜɵɤɥɸɱɚɥɢɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɤɥɟɟɜɵɯ�ɤɨɦɩɨɡɢɬɨɜ��
Ɋɟɡɭɥɶɬɚɬɵ��ɍ� �� ɛɨɥɶɧɵɯ� ������� �� ɫ� ɩɪɹɦɵɦ�ɄɄɋ�ɢ� �� ɫ� ɧɟɩɪɹɦɵɦ�
ɞɭɪɚɥɶɧɵɦɢ�ɚɪɬɟɪɢɨɫɢɧɭɫɧɵɦɢ�ɫɨɭɫɬɶɹɦɢ��ɨɬɦɟɱɟɧ�ɩɨɥɧɵɣ�ɪɟɝɪɟɫɫ�
ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɫɬɪɨɣɫɬɜ�ɩɨɫɥɟ�ɷɧɞɨɜɚɫɤɭɥɹɪɧɨɣ�ɨɩɟɪɚɰɢɢ��
Ⱦɜɭɦ�ɛɨɥɶɧɵɦ�������ɫ�ɧɟɩɪɹɦɵɦɢ�ɞɭɪɚɥɶɧɵɦɢ�ɚɪɬɟɪɢɨɫɢɧɭɫɧɵɦɢ�
ɫɨɭɫɬɶɹɦɢ� ɩɪɢ� ɚɧɝɢɨɝɪɚɮɢɱɟɫɤɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɱɟɪɟɡ� �� ɦɟɫɹɰɟɜ�
ɩɪɨɢɡɜɟɞɟɧɚ�ɩɨɜɬɨɪɧɚɹ�ɷɦɛɨɥɢɡɚɰɢɹ�ɜɟɬɜɟɣ�ɇɋȺ��ɫ�ɩɨɥɧɵɦ�ɪɟɝɪɟɫɫɨɦ�
ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɫɬɪɨɣɫɬɜ��ɍ�ɨɞɧɨɝɨ�������ɛɨɥɶɧɨɝɨ�ɭɞɚɥɨɫɶ�
ɞɨɫɬɢɱɶ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɫɨɭɫɬɶɹ�� ȼɵɜɨɞɵ��
Ɇɟɬɨɞɨɦ� ɜɵɛɨɪɚ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɚɪɬɟɪɢɨɜɟɧɨɡɧɵɯ� ɫɨɭɫɬɢɣ� ɜ� ɨɛɥɚɫɬɢ�
ɤɚɜɟɪɧɨɡɧɨɝɨ� ɫɢɧɭɫɚ� ɹɜɥɹɟɬɫɹ� ɷɧɞɨɜɚɫɤɭɥɹɪɧɨɟ� ɢɯ� ɪɚɡɨɛɳɟɧɢɟ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɪɚɡɥɢɱɧɵɯ� ɤɥɟɟɜɵɯ�
ɤɨɦɩɨɡɢɬɨɜ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɜɟɥɢɱɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɥɟɱɟɧɢɹ�ɞɚɧɧɨɝɨ�ɜɢɞɚ�ɩɚɬɨɥɨɝɢɢ�

7+(� 5(68/76� 2)� (1'29$6&8/$5� 75($70(17� 2)�
&$527,'�&$9(51286�),678/$
1�0��'ɨQVND\D��.�<��9RURQHQNR��$�$��3VKHQLFKQ\\
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��,�$��.XWRYR\
.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��$WWHQWLRQ�WR�WKLV�VXEMHFW�GXH�WR�WKH�FRPSOH[LW\�WUHDWPHQW�RI�
DUWHULRYHQRXV� ¿VWXODH� GXH� WR� WKH� PXOWL�FKDQQHO� SHUIXVLRQ� DQDVWRPRVLV��
WKH� SUHVHQFH� RI� D� ODUJH� QXPEHU� RI� DQDVWRPRVHV� EHWZHHQ� WKH�PHQLQJHDO�
EUDQFKHV�RI� WKH� LQWHUQDO� FDURWLG�DUWHU\� �,&$��DQG�H[WHUQDO� FDURWLG�DUWHU\�
�(&$���GHVSLWH�WKH�ODUJH�QXPEHU�RI�XVHG�HQGRYDVFXODU�DQG�UDGLRVXUJLFDO�
DQG� WUDQVFUDQLDO� WHFKQLTXHV��$LP�� 2Q� WKH� EDVLV� RI� VWXGLHV� WR� GHWHUPLQH�
WKH� EHQH¿WV� RI� HQGRYDVFXODU� QHXURVXUJHU\� FDURWLG�FDYHUQRXV� ¿VWXOD�
�&&)���0DWHULDOV� DQG�PHWKRGV�� ,Q� QHXURVXUJLFDO� FOLQLF� ��� HQGRYDVFXODU�
RSHUDWLRQV� FRQGXFWHG� LQ� ��� SDWLHQWV� ZLWK� FDURWLG�FDYHUQRXV� VLQXV� DQG�
DUWHULRYHQRXV�DQDVWRPRVHV��3DWLHQWV�ZLWK�FDURWLG�FDYHUQRXV�DQDVWRPRVHV�
����RSHUDWHG�XVLQJ�GHWDFKDEOH�EDOORRQV�©*ROG%DOORRQª�%$/7��,Q���FDVHV�
SHUIRUPHG� UHFRQVWUXFWLYH�&&)� DQG� LQ� WZR� FDVHV� DSSOLHG� GHVWUXFWLYH� RII�
DQDVWRPRVLV��$UWHULRYHQRXV�¿VWXOD�EHWZHHQ�VLQXV�EUDQFKHV�RI�WKH�H[WHUQDO�
FDURWLG� DUWHU\� DQG� WKH� FDYHUQRXV� VLQXV� RII� XVLQJ� DGKHVLYH� FRPSRVLWHV��
5HVXOWV��,Q���SDWLHQWV����������ZLWK�GLUHFW�&&)�DQG���LQGLUHFW�VLQXV�GXUDO�
DUWHULRYHQRXV�DQDVWRPRVHV��PDUNHG�E\�FRPSOHWH�UHJUHVVLRQ�RI�RSKWKDOPLF�
GLVRUGHUV� DIWHU� HQGRYDVFXODU� VXUJHU\�� 7ZR� SDWLHQWV� ������ ZLWK� LQGLUHFW�
VLQXV�GXUDO� DUWHULRYHQRXV�DQDVWRPRVHV�GXULQJ�DQJLRJUDSKLF� H[DPLQDWLRQ�
DIWHU� �� PRQWKV�� D� UHSHDW� HPEROL]DWLRQ� RI� EUDQFKHV� RI� WKH� 16$�� ZLWK�
FRPSOHWH�UHFRYHU\�RI�RSKWKDOPLF�GLVRUGHUV��,Q���������SDWLHQWV�DFKLHYHG�
VWDELOL]DWLRQ�RI�WKH�FOLQLFDO�PDQLIHVWDWLRQV�RI�WKH�DQDVWRPRVLV��&RQFOXVLRQ��
7KH�PHWKRG�RI�FKRLFH�LQ�WKH�WUHDWPHQW�RI�DUWHULRYHQRXV�DQDVWRPRVHV�LQ�WKH�
FDYHUQRXV�VLQXV�LV�HQGRYDVFXODU�WKHLU�VHSDUDWLRQ�XVLQJ�PRGHUQ�PDWHULDOV�
DQG� GLIIHUHQW� DGKHVLYH� FRPSRVLWHV�� ZKLFK� VLJQL¿FDQWO\� LQFUHDVH� WKH�
HIIHFWLYHQHVV�RI�WKH�WUHDWPHQW�RI�WKLV�W\SH�RI�SDWKRORJ\�

ɇȿȼɊɈɅɈȽɂɑȿɋɄɂɃ� ȺɋɉȿɄɌ� ɋɈɋɌɈəɇɂə� ɁȾɈɊɈȼɖə�
ɋɌɍȾȿɇɌɈȼ�ɉȿɊȼɕɏ�ɄɍɊɋɈȼ
Ɇ�ɉ��Ɍɨɥɦɚɱɟɜɚ�əɤɨɜɟɧɤɨ��Ⱥ�ɂ��Ɍɨɥɦɚɱɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�ȼ��ɋɬɨɹɧɨɜɚ
Ʉɭɛɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɪɚɫɧɨɞɚɪ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɚ� ɢɡ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɨɞɪɨɫɬɤɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ� ±� ɷɬɨ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɟ� ɞɢɧɚɦɢɤɢ� ɜɧɭɬɪɟɧɧɢɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɜɧɟɲɧɟɣ�
ɦɚɧɢɮɟɫɬɚɰɢɢ� ɜɨ� ɜɪɟɦɟɧɢ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɛɨɥɟɡɧɟɧɧɨɫɬɢ� ɜɡɪɨɫɥɨɝɨ�
ɧɚɫɟɥɟɧɢɹ� ɛɨɥɶɲɨɣ� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɡɚɧɢɦɚɟɬ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ�
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ɩɚɬɨɥɨɝɢɹ��ɢɫɬɨɤɢ�ɤɨɬɨɪɨɣ�ɧɚɯɨɞɹɬɫɹ�ɜ�ɞɟɬɫɤɨɦ�ɢ�ɸɧɨɲɟɫɤɨɦ�ɜɨɡɪɚɫɬɟ��
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɢɡɭɱɟɧɢɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ�ɭ�ɩɨɞɪɨɫɬɤɨɜ�ɚɤɬɭɚɥɶɧɨ�ɜ�ɫɜɹɡɢ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɪɚɡɪɚɛɨɬɤɢ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɜɵɹɜɥɟɧɢɟ�
ɱɚɫɬɨɬɵ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ�ɫɪɟɞɢ�ɫɬɭɞɟɧɬɨɜ�ɩɟɪɜɵɯ�ɤɭɪɫɨɜ�
ɜɭɡɨɜ�ɢ�ɫɭɡɨɜ�ɝ��Ʉɪɚɫɧɨɞɚɪɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�ɨɫɦɨɬɪɟɧɨ�
�����ɫɬɭɞɟɧɬɨɜ�������ɸɧɨɲɟɣ�������ɞɟɜɭɲɟɤ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����
ɥɟɬ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɭɝɥɭɛɥɟɧɧɵɯ�ɦɟɞɢɰɢɧɫɤɢɯ�ɨɫɦɨɬɪɨɜ� ɫɬɭɞɟɧɬɨɜ�
ɢ�ɭɱɚɳɢɯɫɹ�ɩɟɪɜɵɯ�ɤɭɪɫɨɜ�ɜɵɫɲɢɯ�ɢ�ɫɪɟɞɧɢɯ�ɫɩɟɰɢɚɥɶɧɵɯ�ɭɱɟɛɧɵɯ�
ɡɚɜɟɞɟɧɢɣ� ɝ�� Ʉɪɚɫɧɨɞɚɪɚ�� ɉɪɨɜɨɞɢɥɢɫɶ� ɫɛɨɪ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�
ɠɚɥɨɛ��ɨɰɟɧɤɚ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɫɬɚɬɭɫɚ�� ɚɧɚɥɢɡ�ɦɟɞɢɰɢɧɫɤɢɯ�ɤɚɪɬ��
ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɛɵɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɨɛɪɚɛɨɬɚɧɵ�� ɪɚɫɫɱɢɬɚɧɵ�
ɢɧɬɟɧɫɢɜɧɵɟ� ɢ� ɷɤɫɬɟɧɫɢɜɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɰɟɥɨɦ� ɭ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɨɫɦɨɬɪɟɧɧɵɯ� ɫɬɭɞɟɧɬɨɜ� ������ ɢɦɟɥɢɫɶ� ɨɪɝɚɧɢɱɟɫɤɢɟ�
ɢɥɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ��ɇɚɞɫɟɝɦɟɧɬɚɪɧɚɹ�
ɜɟɝɟɬɚɬɢɜɧɚɹ� ɞɢɫɮɭɧɤɰɢɹ� ɜɵɹɜɥɟɧɚ� ɭ� ������ ɫɬɭɞɟɧɬɨɜ�� ɇɚɢɛɨɥɟɟ�
ɱɚɫɬɵɦɢ� ɫɢɦɩɬɨɦɚɦɢ� ɛɵɥɢ�� ɰɟɮɚɥɝɢɹ� �ɭ� ɤɚɠɞɨɝɨ� ɜɬɨɪɨɝɨ���
ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ� �ɭ� ɤɚɠɞɨɝɨ� ɬɪɟɬɶɟɝɨ��� ɂɬɚɤ�� ɞɨɥɹ� ɧɚɞɫɟɝɦɟɧɬɚɪɧɨɣ�
ɜɟɝɟɬɚɬɢɜɧɨɣ� ɞɢɫɮɭɧɤɰɢɢ� ɫɨɫɬɚɜɢɥɚ� ���Å�� ɭ� ɞɟɜɭɲɟɤ� ɜɫɬɪɟɱɚɥɚɫɶ�
ɜ�����ɪɚɡɚ�ɱɚɳɟ� �������Å�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ��������Å�ɫɪɟɞɢ�ɸɧɨɲɟɣ���
ȼɟɞɭɳɢɟ�ɫɢɦɩɬɨɦɵ��ɰɟɮɚɥɝɢɹ�±�������Å��ɜ�����ɪɚɡɚ�ɱɚɳɟ�ɜɵɹɜɥɹɥɚɫɶ�ɭ�
ɞɟɜɭɲɟɤ�����Å�������Å�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ�±������Å��
ɩɪɢ�ɷɬɨɦ�ɭ�ɸɧɨɲɟɣ�ɨɬɦɟɱɟɧɨ�ɜ���ɪɚɡɚ�ɪɟɠɟ�������Å�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ��
�����Å� ɫɪɟɞɢ� ɸɧɨɲɟɣ��� ɉɟɪɜɢɱɧɵɟ� ɝɨɥɨɜɧɵɟ� ɛɨɥɢ� ɜɵɹɜɥɟɧɵ� ɭ�
������ ɭɱɚɳɢɯɫɹ� �������� ɧɚ� ����� ɫɬɭɞɟɧɬɨɜ� ɩɟɪɜɨɝɨ� ɤɭɪɫɚ��� ɢɡ� ɧɢɯ��
ɦɢɝɪɟɧɶ�±������Å��ɩɪɢɱɟɦ�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ�ɜɫɬɪɟɱɚɥɚɫɶ�ɩɨɱɬɢ�ɜ���ɪɚɡ�
ɱɚɳɟ�������Å�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ������Å�ɫɪɟɞɢ�ɸɧɨɲɟɣ���ɝɨɥɨɜɧɚɹ�ɛɨɥɶ�
ɧɚɩɪɹɠɟɧɢɹ�±�������Å��ɭ�ɸɧɨɲɟɣ�ɜ�����ɪɚɡɚ�ɨɬɦɟɱɟɧɚ�ɪɟɠɟ��������Å��
�����Å� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ȼɟɪɬɟɛɪɨɝɟɧɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ɧɚɛɥɸɞɚɥɚɫɶ� ɭ�
�����������ɫɬɭɞɟɧɬɨɜ���ȼ�ɩɪɨɰɟɧɬɧɨɦ�ɨɬɧɨɲɟɧɢɢ�ɩɨɪɚɠɟɧɢɟ�ɲɟɣɧɨɝɨ�
ɨɬɞɟɥɚ�ɨɬɦɟɱɚɥɨɫɶ�ɭ�������ɭɱɚɳɢɯɫɹ������ɞɟɜɭɲɤɚ�ɢ�����ɸɧɨɲɟɣ���
ɝɪɭɞɧɨɝɨ�±�ɭ�����������ɢ����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɩɨɹɫɧɢɱɧɨɝɨ�±�ɭ�������
����ɢ�������ɇɚɢɛɨɥɟɟ�ɱɚɫɬɵɦɢ�ɫɢɧɞɪɨɦɚɦɢ�ɛɵɥɢ��ɰɟɪɜɢɤɨɤɪɚɧɢɚɥɝɢɹ�
�ɭ�����ɫɬɭɞɟɧɬɨɜ���ɩɪɢ�ɪɚɫɱɟɬɟ�ɧɚ������ɫɬɭɞɟɧɬɨɜ�ɡɧɚɱɢɦɵɯ�ɪɚɡɥɢɱɢɣ�
ɩɨ�ɩɨɥɭ�ɧɟ�ɜɵɹɜɥɟɧɨ������Å�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ�������Å�ɫɪɟɞɢ�ɸɧɨɲɟɣ���
ɥɸɦɛɚɥɝɢɹ��ɭ�����ɫɬɭɞɟɧɬɨɜ���ɜɵɹɜɥɹɥɚɫɶ�ɜ�����ɪɚɡɚ�ɱɚɳɟ�ɭ�ɸɧɨɲɟɣ�
������Å� ɫɪɟɞɢ� ɞɟɜɭɲɟɤ�� �����Å� ɫɪɟɞɢ� ɸɧɨɲɟɣ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɜɟɪɬɟɛɪɨɝɟɧɧɚɹ�ɩɚɬɨɥɨɝɢɹ�ɫɨɫɬɚɜɥɹɟɬ�������ɧɚ������ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ�
������Å�ɫɪɟɞɢ�ɞɟɜɭɲɟɤ�������Å�ɫɪɟɞɢ�ɸɧɨɲɟɣ���ɰɟɪɜɢɤɨɤɪɚɧɢɚɥɝɢɹ�
±������ɧɚ������ɫɬɭɞɟɧɬɨɜ������Å�������Å�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɥɸɦɛɚɥɝɢɹ�
±� ����Å� ������Å�� �����Å��� Ɋɟɞɤɢɟ� ɰɟɮɚɥɝɢɱɟɫɤɢɟ� ɩɚɪɨɤɫɢɡɦɵ�
�ɧɟ� ɱɚɳɟ� ���� ɪɚɡ� ɜ� ɦɟɫɹɰ�� ɨɬɦɟɱɚɥɢɫɶ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɭ� ɤɚɠɞɨɝɨ�
ɩɹɬɨɝɨ� ɫɬɭɞɟɧɬɚ� �ɭ� ���� ɱɟɥɨɜɟɤ��� Ɍɚɤɠɟ� ɨɬɦɟɱɚɥɢɫɶ� ɟɞɢɧɢɱɧɵɟ�
ɫɥɭɱɚɢ�ɞɪɭɝɨɣ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ��ɞɢɚɛɟɬɢɱɟɫɤɚɹ�ɦɨɬɨɪɧɨ�
ɫɟɧɫɨɪɧɨ�ɜɟɝɟɬɚɬɢɜɧɚɹ� ɩɨɥɢɧɟɣɪɨɩɚɬɢɹ� ɜɟɪɯɧɢɯ� ɢ� ɧɢɠɧɢɯ�
ɤɨɧɟɱɧɨɫɬɟɣ�� ɩɨɫɥɟɞɫɬɜɢɹ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɷɧɰɟɮɚɥɨɩɚɬɢɢ�� ɫɢɧɞɪɨɦ�
ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�� ɞɟɬɫɤɢɣ� ɰɟɪɟɛɪɚɥɶɧɵɣ� ɩɚɪɚɥɢɱ��
ɫɢɦɬɨɦɚɬɢɱɟɫɤɚɹ�ɢ�ɢɞɢɨɩɚɬɢɱɟɫɤɚɹ�ɷɩɢɥɟɩɫɢɹ�ɢ�ɞɪ����ȼɵɜɨɞɵ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɭ�����ɫɬɭɞɟɧɬɨɜ�ɨɬɦɟɱɟɧɵ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ��ɑɚɳɟ�
ɜɫɟɝɨ� ɜɫɬɪɟɱɚɥɢɫɶ� ɧɚɞɫɟɝɦɟɧɬɚɪɧɚɹ� ɜɟɝɟɬɚɬɢɜɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��
ɜɟɪɬɟɛɪɨɝɟɧɧɨɟ� ɩɨɪɚɠɟɧɢɟ�� ɩɟɪɜɢɱɧɵɟ� ɝɨɥɨɜɧɵɟ� ɛɨɥɢ�� ɉɪɢ� ɷɬɨɦ�
ɭ� ɞɟɜɭɲɟɤ� ɱɚɳɟ�� ɱɟɦ� ɭ� ɸɧɨɲɟɣ�� ɜɫɬɪɟɱɚɥɢɫɶ�� ɧɚɞɫɟɝɦɟɧɬɚɪɧɚɹ�
ɜɟɝɟɬɚɬɢɜɧɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɢ�ɩɟɪɜɢɱɧɵɟ�ɝɨɥɨɜɧɵɟ�ɛɨɥɢ��ɚ�ɭ�ɸɧɨɲɟɣ�
±� ɜɟɪɬɟɛɪɨɝɟɧɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ɫ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɦ� ɩɨɪɚɠɟɧɢɟɦ�
ɩɨɹɫɧɢɱɧɨɝɨ� ɨɬɞɟɥɚ�� ɋɪɟɞɢ� ɩɟɪɜɢɱɧɵɯ� ɰɟɮɚɥɝɢɣ� ɝɨɥɨɜɧɚɹ� ɛɨɥɶ�
ɧɚɩɪɹɠɟɧɢɹ� ɜɫɬɪɟɱɚɥɚɫɶ� ɜ� �� ɪɚɡ� ɱɚɳɟ�� ɱɟɦ� ɦɢɝɪɟɧɶ�� ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɜɵɫɨɤɨɦ� ɭɪɨɜɧɟ� ɛɨɥɟɡɧɟɧɧɨɫɬɢ� ɫɪɟɞɢ�
ɫɬɭɞɟɧɬɨɜ��ɱɬɨ�ɞɢɤɬɭɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɪɨɜɟɞɟɧɢɹ�ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɚ� ɬɚɤɠɟ� ɦɨɞɟɪɧɢɡɚɰɢɢ� �ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ��
ɫɭɳɟɫɬɜɭɸɳɢɯ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɫɪɟɞɢ�ɩɨɞɪɨɫɬɤɨɜ�
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,QWURGXFWLRQ��2QH�RI�WKH�SHFXOLDULWLHV�RI�WHHQDJHUV�LV�FRUUHODWLRQ�EHWZHHQ�
WKH�LQWHUQDO�SURFHVVHV�G\QDPLFV�DQG�RQVHW�LQ�WLPH��1HXURORJLFDO�SDWKRORJ\�
LV� DV� IROORZV�PRUH� WKDQ� ���� LQ� DGXOWV�� WKH� UHDVRQ� RI� WKLV� LV� VLWXDWHG� LQ�
FKLOGKRRG� DQG� DGROHVFHQFH�� 6R� WKH� VWXG\� RI� QHXURORJLFDO� GLVHDVHV� LQ�
DGROHVFHQFHV� LV�UHDOO\� LPSRUWDQW�EHFDXVH�RI� WKH�SRVVLELOLW\�RI�SUHYHQWLYH�
DFWLYLWLHV� FUHDWLRQ��$LP��7KH� DLP� RI� WKLV� VFLHQWL¿F�ZRUN� LV� GHWHFWLQJ� RI�
QHXURORJLFDO�SDWKRORJ\�DPRQJ�¿UVW�JUDGH�VWXGHQWV��0DWHULDOV�DQG�PHWKRGV��
:H� H[DPLQHG� ����� VWXGHQWV� ������ PDOH� DQG� ����� IHPDOH�� LQ� WKH� DJH�

IURP����WR����LQ�WKH�SURFHVV�RI�GHHS�PHGLFDO�H[DPLQDWLRQ��:H�FROOHFWHG�
QHXURORJLFDO�FRPSODLQV��QHXURVWDWXV��DQDO\VHV�RI�PHGLFDO�GRFXPHQWDWLRQ��
7KLV� GDWD�ZDV� VWDWLVWLFDOO\�KDQGOHG��5HVXOWV��0RVW� RI� H[DPLQHG� VWXGHQWV�
������KDG� VWDWLFDO�RU� IXQFWLRQDO�QHXURORJLFDO�GHIHFWV��9HJHWDWLYH�YDVFXODU�
G\VWRQLD�ZDV�GHWHFWHG�LQ��������)XQGDPHQWDO�V\PSWRPV�ZHUH�KHDGDFKH�
�������IDLQWQHVV��������(VVHQWLDO�KHDGDFKH�ZDV�GHWHFWHG�LQ��������DPRQJ�
WKRVH�DUH�PLJUDLQH�������Å���WHQVLRQ�KHDGDFKH��������Å��9HUWHEURJHQLF�
SDWKRORJ\�ZDV�GHWHFWHG�LQ��������&HUYLFDO�SDUW�ZDV�GDPDJHG�LQ��������
WKRUD[� SHDU� ±� ������� OLPELF� SDUW� ±� �������$OVR� VROLWDU\� FDVHV� RI� VRPH�
RWKHU�W\SH�RI�QHXURSDWKRORJ\�ZHUH�GHWHFWHG��&RQFOXVLRQ��7KHUHIRUH�����
RI� VWXGHQWV� KDG� QHXURORJLFDO� SDWKRORJ\�� 7KH� PRVW� IUHTXHQW� FDVHV� ZHUH�
YHJHWDWLYH�YDVFXODU� G\VWRQLD�� YHUWHEURJHQLF� SDWKRORJ\� DQG� HVVHQWLDO�
KHDGDFKH�� 7KH� JDLQHG� GDWD� PHDQV� WKH� YHU\� KLJK� OHYHO� RI� QHXURORJLFDO�
GLVHDVH�DPRQJ�VWXGHQWV��ZKLFK�VKRZV�QRW�RQO\�LPSRUWDQFH�RI�UHKDELOLWDWLRQ�
DFWLYLWLHV��EXW�PRGHUQL]DWLRQ�RI�SUHYHQWLYH�DFWLYLWLHV�DPRQJ�DGROHVFHQFHV�

ɄɅɂɇɂɄɈ�ɗɉɂȾȿɆɂɈɅɈȽɂɑȿɋɄȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�
Ɇɕɒȿɑɇɕɏ�ȾɂɋɌɈɇɂɃ�ȼ�ɊȿɋɉɍȻɅɂɄȿ�
ȻȺɒɄɈɊɌɈɋɌȺɇ
Ɋ�Ɏ��Ʌɚɬɵɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɋ�Ⱥ��ɂɛɚɬɭɥɥɢɧ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɵɲɟɱɧɚɹ� ɞɢɫɬɨɧɢɹ� �ɆȾ�� ɹɜɥɹɟɬɫɹ� ɤɥɢɧɢɱɟɫɤɢ�
ɢ� ɝɟɧɟɬɢɱɟɫɤɢ� ɝɟɬɟɪɨɝɟɧɧɵɦ� ɞɜɢɝɚɬɟɥɶɧɵɦ� ɪɚɫɫɬɪɨɣɫɬɜɨɦ� ɢ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɩɨɜɬɨɪɹɸɳɢɦɢɫɹ� ɧɚɫɢɥɶɫɬɜɟɧɧɵɦɢ� ɦɵɲɟɱɧɵɦɢ�
ɫɨɤɪɚɳɟɧɢɹɦɢ�� ɩɨɪɚɠɚɸɳɢɦɢ� ɨɞɢɧ� ɢɥɢ� ɛɨɥɟɟ� ɭɱɚɫɬɤɨɜ� ɬɟɥɚ� ɢ�
ɱɚɫɬɨ�ɩɪɢɜɨɞɹɳɢɦɢ�ɤ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɩɨɡ��0DUVGHQ��
������� ɉɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɞɢɫɬɨɧɢɟɣ� ɜ� ȿɜɪɨɩɟ�� ɧɚɩɪɢɦɟɪ��
ɫɨɫɬɚɜɥɹɟɬ� ����� ɧɚ� ���� ���� ɧɚɫɟɥɟɧɢɹ� �(6'(�� ������� ɋɪɟɞɢ�
ɞɜɢɝɚɬɟɥɶɧɵɯ�ɪɚɫɫɬɪɨɣɫɬɜ�ɞɢɫɬɨɧɢɹ�ɡɚɧɢɦɚɟɬ�ɬɪɟɬɶɟ�ɦɟɫɬɨ�ɩɨ�ɱɚɫɬɨɬɟ�
ɩɨɫɥɟ�ɷɫɫɟɧɰɢɚɥɶɧɨɝɨ�ɬɪɟɦɨɪɚ�ɢ�ɛɨɥɟɡɧɢ�ɉɚɪɤɢɧɫɨɧɚ��(6'(���������
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɢɬɶ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɢ�ɫɬɪɭɤɬɭɪɭ�ɆȾ�ɜ�
Ɋɟɫɩɭɛɥɢɤɟ�Ȼɚɲɤɨɪɬɨɫɬɚɧ��ɊȻ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɍɱɟɬ�ɛɨɥɶɧɵɯ�
ɆȾ� ɫɪɟɞɢ� ɜɡɪɨɫɥɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɩɪɨɜɨɞɢɥɫɹ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɢɟɦɚ�ɜ�ɩɨɥɢɤɥɢɧɢɤɚɯ�ɊȻ��ɉɨɥɭɱɟɧɵ�ɫɜɟɞɟɧɢɹ�ɢɡ�
ɜɫɟɯ�ɝɨɪɨɞɨɜ�ɢ�ɪɚɣɨɧɨɜ�ɪɟɫɩɭɛɥɢɤɢ��Ɉɛɪɚɛɨɬɤɚ�ɞɚɧɧɵɯ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɫ�ɩɨɦɨɳɶɸ�6WDWLVWLFD����0LFURVRIW�([FHO�������Ɋɟɡɭɥɶɬɚɬɵ��ȼɵɹɜɥɟɧɨ�
����ɛɨɥɶɧɵɯ�ɩɟɪɜɢɱɧɨɣ�ɆȾ��Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�
ɜ�ɊȻ�ɫɨɫɬɚɜɢɥɚ�����ɧɚ�����ɬɵɫ��ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ��ɇɚɫɥɟɞɫɬɜɟɧɧɭɸ�
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɭɞɚɥɨɫɶ�ɨɩɪɟɞɟɥɢɬɶ�ɭ���ɛɨɥɶɧɵɯ�
�������� ɋɟɦɟɣɧɵɣ� ɯɚɪɚɤɬɟɪ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫ� ɚɭɬɨɫɨɦɧɨ�ɞɨɦɢɧɚɧɬɧɵɦ�
ɬɢɩɨɦ� ɧɚɫɥɟɞɨɜɚɧɢɹ� ɨɬɦɟɱɟɧ� ɜ� ɨɞɧɨɣ� ɫɟɦɶɟ�� Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɫɪɟɞɢ�
ɠɟɧɳɢɧ� ����±������� ɜɫɬɪɟɱɚɟɬɫɹ� ɱɚɳɟ�� ɱɟɦ� ɫɪɟɞɢ� ɦɭɠɱɢɧ� ����±
��������ȼɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɨɬ����ɞɨ����ɥɟɬ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�
ɫɨɫɬɚɜɢɥ� ����������� ɝɨɞɚ�� ɋɪɟɞɧɹɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɡɚɛɨɥɟɜɚɧɢɹ� ±�
����������ɝɨɞɚ��Ƚɟɧɟɪɚɥɢɡɨɜɚɧɧɚɹ�ɮɨɪɦɚ�ɡɚɛɨɥɟɜɚɧɢɹ�ɨɬɦɟɱɟɧɚ�ɜ����
ɫɥɭɱɚɹɯ����������ɫɟɝɦɟɧɬɚɪɧɚɹ�±�ɭ����ɛɨɥɶɧɵɯ���������ȼ�ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɥɭɱɚɟɜ�ɡɚɛɨɥɟɜɚɧɢɟ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɨɫɶ�ɮɨɤɚɥɶɧɵɦɢ�ɮɨɪɦɚɦɢ�ɆȾ�±�
ɭ�����ɛɨɥɶɧɵɯ����������ȼ�ɫɬɪɭɤɬɭɪɟ�ɮɨɤɚɥɶɧɨɣ�ɮɨɪɦɵ�ɆȾ�ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨɣ� ����� ɛɨɥɶɧɵɯ� ±� ����� ɹɜɢɥɚɫɶ� ɫɩɚɫɬɢɱɟɫɤɚɹ� ɤɪɢɜɨɲɟɹ� �ɋɄ���
ɋɥɟɞɭɸɳɢɦɢ�ɩɨ�ɱɚɫɬɨɬɟ�ɹɜɢɥɢɫɶ�ɛɥɟɮɚɪɨɫɩɚɡɦ�����ɛɨɥɶɧɵɯ�±��������
ɢ�ɨɪɨɦɚɧɞɢɛɭɥɹɪɧɚɹ�ɞɢɫɬɨɧɢɹ����ɛɨɥɶɧɵɯ�±��������Ɋɟɞɤɢɟ�ɮɨɪɦɵ�ɆȾ�
ɨɬɦɟɱɟɧɵ�ɭ���ɛɨɥɶɧɵɯ��ɞɢɫɬɨɧɢɹ�ɦɵɲɰ�ɛɪɸɲɧɨɣ�ɫɬɟɧɤɢ��ɞɢɫɬɨɧɢɹ�
ɫɬɨɩɵ��� Ⱦɢɫɬɨɧɢɹ� ɛɟɡ� ɭɤɚɡɚɧɢɹ� ɮɨɪɦɵ� ɧɚɫɱɢɬɵɜɚɥɚ� ��� ɛɨɥɶɧɵɯ�
���������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɋɄ�ɫɨɫɬɚɜɢɥ�����������ɝɨɞɚ��Ȼɋ�±�
����������ɝɨɞɚ��ɈɆȾ�±�����������ɝɨɞɚ��ȼɵɜɨɞɵ��Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�
ɆȾ�ɜ�ɊȻ�ɫɨɫɬɚɜɢɥɚ�����ɧɚ�����ɬɵɫ��ɜɡɪɨɫɥɨɝɨ�ɧɚɫɟɥɟɧɢɹ��ȼ�ɫɬɪɭɤɬɭɪɟ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨɣ� ɮɨɪɦɨɣ� ɆȾ� ɛɵɥɚ� ɫɩɚɫɬɢɱɟɫɤɚɹ�
ɤɪɢɜɨɲɟɹ���������
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,QWURGXFWLRQ�� 0XVFXODU� G\VWRQLD� �0'�� LV� D� FOLQLFDOO\� DQG� JHQHWLFDOO\�
KHWHURJHQHRXV�PRWRU� GLVRUGHU� DQG� LV� FKDUDFWHUL]HG� E\� UHFXUUHQW� YLROHQW�
PXVFXODU�FRQWUDFWLRQV��DIIHFWLQJ�RQH�RU�PRUH�DUHDV�RI�WKH�ERG\�DQG�RIWHQ�
OHDGLQJ�WR�WKH�IRUPDWLRQ�RI�SDWKRORJLFDO�SRVH��0DUVGHQ���������,QFLGHQFH�
RI�G\VWRQLD�LQ�(XURSH��IRU�H[DPSOH��LV������SHU���������SRSXODWLRQ��(6'(��
�������$PRQJ�PRYHPHQW�GLVRUGHUV��G\VWRQLD�LV�WKH�WKLUG�IUHTXHQF\�SODFH�
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DIWHU�HVVHQWLDO�WUHPRU�DQG�3DUNLQVRQ¶V�GLVHDVH��(6'(���������$LP��([DPLQH�
WKH� SUHYDOHQFH� DQG� VWUXFWXUH� RI� 0'� LQ� WKH� 5HSXEOLF� RI� %DVKNRUWRVWDQ�
�5%���0DWHULDOV�DQG�PHWKRGV��$FFRXQWLQJ�SDWLHQWV�0'�DPRQJ� WKH�DGXOW�
SRSXODWLRQ�ZDV�FRQGXFWHG�RQ�WKH�EDVLV�RI�GDWD�QHXURORJLFDO�UHFHSWLRQ�LQ�
FOLQLFV�RI�5%��:H�UHFHLYHG�WKH�LQIRUPDWLRQ�IURP�DOO�FLWLHV�DQG�GLVWULFWV�RI�
WKH�5HSXEOLF��'DWD�SURFHVVLQJ�ZDV�SHUIRUPHG�XVLQJ�6WDWLVWLFD����0LFURVRIW�
([FHO�������5HVXOWV��)RXQG�����SDWLHQWV�ZLWK�SULPDU\�0'��7KH�SUHYDOHQFH�
RI� WKLV�SDWKRORJ\� LQ�5%�DPRXQWHG� WR�����SHU����� WKRXVDQG�RI� WKH� DGXOW�
SRSXODWLRQ��*HQHWLF� GHWHUPLQLVP�GLVHDVH� FDQQRW� GHWHUPLQH� LQ� �� SDWLHQWV�
��������)DPLO\�QDWXUH�RI�WKH�GLVHDVH�ZLWK�DXWRVRPDO�GRPLQDQW�LQKHULWDQFH�
LV�PDUNHG�LQ�WKH�VDPH�IDPLO\��,QFLGHQFH�DPRQJ�ZRPHQ�����±�������DUH�
PRUH�FRPPRQ�WKDQ�DPRQJ�PHQ�����±��������7KH�SDWLHQWV¶�DJH�IURP����
WR����\HDUV��7KH�DYHUDJH�DJH�RI�SDWLHQWV�ZDV������������SHU�\HDUV��7KH�
DYHUDJH�GXUDWLRQ�RI�GLVHDVH�±�PDNH�XS�����������\HDUV��7KH�JHQHUDOL]HG�
IRUP�RI�WKH�GLVHDVH�UHJLVWHUHG�LQ����FDVHV����������VHJPHQWDO����SDWLHQWV�
�����SHUFHQW���,Q�PRVW�FDVHV��WKH�GLVHDVH�ZDV�FKDUDFWHUL]HG�E\�IRFDO�IRUPV�
RI�0'�±� ���� SDWLHQWV� ��������� ,Q� WKH� VWUXFWXUH� RI� WKH� IRFDO�0'� IRUPV�
WKH� PRVW� IUHTXHQW� ����� SDWLHQWV� ±� ����� ZDV� VSDVWLFDO� WRUWLFROOLV� �67���
1H[W� LQ� IUHTXHQF\�ZHUH�EOHSKDURVSDVP� �%6�� ����SDWLHQWV� ±�������� DQG�
RURPDQGLEXODU� G\VWRQLD� �20'�� ��� SDWLHQWV� ±� ������� 5DUH� IRUP� 0'�
REVHUYHG�LQ���SDWLHQWV��G\VWRQLD�PXVFOHV�RI�WKH�DEGRPLQDO�ZDOO��G\VWRQLD�
IRRW���'\VWRQLD�ZLWKRXW�VSHFLI\LQJ�WKH�IRUP�FRQVLVWHG�RI����SDWLHQWV�������
SHUFHQW���7KH�DYHUDJH�DJH�RI�SDWLHQWV�67�ZDV������RI������\HDUV��%6�±�
����������\HDUV��20'�±�����������\HDUV��&RQFOXVLRQ��7KH�SUHYDOHQFH�RI�
0'�LQ�WKH�5%�DPRXQWHG�WR�����SHU�����WKRXVDQG�RI�WKH�DGXOW�SRSXODWLRQ��,Q�
VWUXFWXUH�RI�GLVHDVH�WKH�PRVW�FRPPRQ�IRUP�RI�0'�ZDV�VSDVWLFDO�WRUWLFROOLV�
��������

ɋɊȺȼɇɂɌȿɅɖɇɕɃ� ȺɇȺɅɂɁ� ɆȿɌɈȾɈȼ� ɍȾȺɅȿɇɂə�
ȽɂɉȿɊɌȿɇɁɂȼɇɕɏ�ȼɇɍɌɊɂɆɈɁȽɈȼɕɏ�ȽȿɆȺɌɈɆ
ɇ�ɂ��Ɇɢɯɚɣɥɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ȼ�ɂ��Ɇɚɬɜɟɟɜ
ȼɨɪɨɧɟɠɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ� ɢɦ�� ɇ�ɇ��
Ȼɭɪɞɟɧɤɨ��ȼɨɪɨɧɟɠ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ʌɟɱɟɧɢɟ�ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�
ɢɡ� ɧɚɢɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɣ� ɧɟɣɪɨɯɢɪɭɪɝɢɢ��
Ɇɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɚɹ� ɡɧɚɱɢɦɨɫɬɶ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɨɛɭɫɥɨɜɥɟɧɚ�
ɜɵɫɨɤɨɣ� ɥɟɬɚɥɶɧɨɫɬɶɸ�� ɤɨɬɨɪɚɹ� ɞɨɫɬɢɝɚɟɬ� ��±����� ɚ� ɬɚɤɠɟ�
ɢɧɜɚɥɢɞɢɡɚɰɢɟɣ�� ɨɬɦɟɱɚɸɳɟɣɫɹ� ɜ� ���� ɫɥɭɱɚɟɜ� �Ʉɪɵɥɨɜ� ȼ�ȼ�� ɢ�
ɫɨɚɜɬ��� ������� ɋɪɟɞɢ� ɩɪɢɱɢɧ� ɤɪɨɜɨɢɡɥɢɹɧɢɹ� ɜ� ɝɨɥɨɜɧɨɣ� ɦɨɡɝ� ɧɚ�
ɩɟɪɜɨɦ� ɦɟɫɬɟ� ɫɬɨɢɬ� ɤɪɢɡɨɜɨɟ� ɬɟɱɟɧɢɟ� ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɢ� ɧɚ�
ɮɨɧɟ� ɚɬɟɪɨɫɤɥɟɪɨɡɚ� �Ʉɚɪɢɟɜ� Ɇ�ɏ��� ������� ȼɨɩɪɨɫ� ɜɵɛɨɪɚ� ɦɟɬɨɞɚ�
ɥɟɱɟɧɢɹ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ� ɜɧɭɬɪɢɦɨɡɝɨɜɵɯ� ɝɟɦɚɬɨɦ� �ȽȼɆȽ�� ɞɨ�
ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ�ɨɫɬɚɟɬɫɹ�ɫɩɨɪɧɵɦ��Ɍɚɤ�ɤɚɤ�ɩɨ�ɫɬɚɬɢɫɬɢɤɟ�ɢɫɯɨɞɵ�
ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ȽȼɆȽ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟ�
ɨɬɥɢɱɚɸɬɫɹ�� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɭɞɚɥɟɧɢɟ� ɜɧɭɬɪɢɦɨɡɝɨɜɵɯ� ɝɟɦɚɬɨɦ� ɩɨɞ�
ɜɢɞɟɨɤɨɧɬɪɨɥɟɦ�� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɪɚɞɢɤɚɥɶɧɨɫɬɶɸ� ɢ� ɦɢɧɢɦɚɥɶɧɨɣ�
ɬɪɚɜɦɨɣ� ɦɨɡɝɚ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ�
ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ�ȽȼɆȽ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ȽȼɆȽ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ����ɤɥɢɧɢɱɟɫɤɢɯ�ɫɥɭɱɚɟɜ�ɩɚɰɢɟɧɬɨɜ�ɫ�ȽȼɆȽ��ɩɪɨɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɜ�ɩɟɪɢɨɞ�ɫ�ɫɟɧɬɹɛɪɹ������ɝ��ɩɨ�ɧɨɹɛɪɶ������ɝ��ɜ�ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɦ�
ɨɬɞɟɥɟɧɢɢ� ȼɨɪɨɧɟɠɫɤɨɣ� ɨɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� ʋ��� ȼ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɚɪɢɚɧɬɚ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɜɫɟ� ɧɚɛɥɸɞɟɧɢɹ�
ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ�� ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��
ɩɚɰɢɟɧɬɨɜ�� ɤɨɬɨɪɵɦ� ɭɞɚɥɟɧɢɟ� ȽȼɆȽ� ɩɪɨɜɨɞɢɥɨɫɶ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ�� ȼɨ� ɜɬɨɪɭɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɛɨɥɶɧɵɯ��
ɤɨɬɨɪɵɟ� ɛɵɥɢ� ɨɩɟɪɢɪɨɜɚɧɵ� ɩɪɹɦɵɦ� ɦɟɬɨɞɨɦ�� ɬ�ɟ�� ɫ� ɬɪɟɩɚɧɚɰɢɟɣ�
ɱɟɪɟɩɚ� ɢ� ɧɟɢɡɛɟɠɧɨɣ� ɤɨɪɬɢɤɨɬɨɦɢɟɣ�� ȼɫɟɝɨ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ�
ɛɵɥɨ� ��� ɦɭɠɱɢɧ�� �� ɠɟɧɳɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ����� ɝɨɞɚ�� ɉɚɰɢɟɧɬɚɦ� ��ɣ� ɝɪɭɩɩɵ� ɨɩɟɪɚɬɢɜɧɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ�ɩɪɨɜɨɞɢɥɢ�ɜ�ɩɨɞɨɫɬɪɨɦ�ɩɟɪɢɨɞɟ�ȽȼɆȽ��Ȼɨɥɶɧɵɦ�ɷɬɨɣ�
ɝɪɭɩɩɵ�ɜ�ɧɚɱɚɥɟ�ɨɩɟɪɚɰɢɢ�ɩɪɨɜɨɞɢɥɨɫɶ�ɤɨɦɩɶɸɬɟɪɧɨɟ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�
ɥɨɤɚɥɢɡɚɰɢɢ� ȽȼɆȽ� ɫ� ɧɚɜɢɝɚɰɢɨɧɧɨɣ� ɫɢɫɬɟɦɨɣ�� ɉɨɫɥɟ� ɧɚɥɨɠɟɧɢɹ�
ɬɪɟɮɢɧɚɰɢɨɧɧɨɝɨ� ɨɬɜɟɪɫɬɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɢɣ� ɷɧɞɨɫɤɨɩ� ɜɜɨɞɢɥɫɹ� ɜ�
ɩɨɥɨɫɬɶ� ɝɟɦɚɬɨɦɵ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɫɢɫɬɟɦɵ� ɧɚɜɢɝɚɰɢɢ�� Ⱥɫɩɢɪɚɰɢɹ�
ɫɨɞɟɪɠɢɦɨɝɨ� ɝɟɦɚɬɨɦɵ� ɩɪɨɜɨɞɢɥɚɫɶ� ɱɟɪɟɡ� ɦɨɧɨɤɚɧɚɥɶɧɵɣ� ɩɨɪɬ�
ɷɧɞɨɫɤɨɩɚ�� Ⱦɚɥɟɟ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɩɪɨɦɵɜɚɧɢɟ� ɩɨɥɨɫɬɢ� ɝɟɦɚɬɨɦɵ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɪɚɫɬɜɨɪɨɦ� ɢ� ɩɨɜɬɨɪɧɚɹ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ�
ɜɢɡɭɚɥɢɡɚɰɢɹ� ɡɨɧɵ� ɨɩɟɪɚɰɢɢ�� ɉɚɰɢɟɧɬɚɦ� ��ɣ� ɝɪɭɩɩɵ� ɜɵɩɨɥɧɹɥɚɫɶ�
ɤɨɫɬɧɨ�ɩɥɚɫɬɢɱɟɫɤɚɹ� ɬɪɟɩɚɧɚɰɢɹ�� Ɍɜɟɪɞɭɸ� ɦɨɡɝɨɜɭɸ� ɨɛɨɥɨɱɤɭ�
ɜɫɤɪɵɜɚɥɢ�ɤɪɟɫɬɨɨɛɪɚɡɧɨ��ɉɭɧɤɰɢɨɧɧɭɸ�ɤɚɧɸɥɸ�ɜɜɨɞɢɥɢ�ɜ�ɩɨɥɨɫɬɶ�
ɝɟɦɚɬɨɦɵ� ɢ� ɚɫɩɢɪɢɪɨɜɚɥɢ� ɟɟ� ɠɢɞɤɭɸ� ɱɚɫɬɶ�� ɉɨɫɥɟ� ɷɤɨɧɨɦɧɨɣ�
ɤɨɪɬɢɤɨɬɨɦɢɢ�ɩɨ�ɯɨɞɭ�ɩɭɧɤɰɢɨɧɧɨɝɨ�ɤɚɧɚɥɚ�ɩɪɨɢɡɜɨɞɢɥɨɫɶ�ɭɞɚɥɟɧɢɟ�

ɩɥɨɬɧɵɯ� ɦɚɫɫ� ɝɟɦɚɬɨɦɵ�� Ɉɰɟɧɤɚ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɪɨɜɨɞɢɥɚɫɶ�
ɧɚ�ɦɨɦɟɧɬ�ɜɵɩɢɫɤɢ�ɢɡ�ɫɬɚɰɢɨɧɚɪɚ�ɩɨ�ɲɤɚɥɟ�ɢɫɯɨɞɨɜ�ɤɨɦ�Ƚɥɚɡɝɨ��Ⱦɥɹ�
ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�ɩɪɢɦɟɧɹɥɢɫɶ�ɤɪɢɬɟɪɢɢ�Ɇɚɧɧɚ±ɍɢɬɧɢ�ɢ�Ɇɚɤ�
ɇɢɦɚɪɚ��Ɋɟɡɭɥɶɬɚɬɵ��Ɉɛɴɟɦ�ȽȼɆȽ�ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ�
ɨɬ����ɞɨ�����ɦɥ��Ɉɛɴɟɦ�ȽȼɆȽ�ɛɨɥɟɟ����ɦɥ�ɨɤɚɡɚɥɫɹ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ��S��������ɍ���ɛɨɥɶɧɵɯ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɫɨɡɧɚɧɢɟ�
ɛɵɥɨ� ɹɫɧɨɟ�� ɭ� ��� ±� ɭɦɟɪɟɧɧɨɟ� ɨɝɥɭɲɟɧɢɟ�� ɝɥɭɛɨɤɨɟ� ɨɝɥɭɲɟɧɢɟ�
ɧɚɛɥɸɞɚɥɨɫɶ�ɭ���ɩɚɰɢɟɧɬɨɜ��ɫɨɩɨɪ�±�ɭ����ɍ����ɩɚɰɢɟɧɬɨɜ�ɧɚɛɥɸɞɚɥɨɫɶ�
ɫɦɟɳɟɧɢɟ� ɫɪɟɞɢɧɧɵɯ� ɫɬɪɭɤɬɭɪ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɨɬ� �� ɞɨ� ��� ɦɦ��
ɱɬɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ� ɩɨɜɥɢɹɥɨ� ɧɚ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� �S��������
Ɋɚɡɥɢɱɢɹ� ɦɟɠɞɭ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩɨɣ� ɩɨ� ɭɪɨɜɧɸ� ɫɨɡɧɚɧɢɹ� ɢ� ɨɛɴɟɦɭ�
ɝɟɦɚɬɨɦɵ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɨɤɚɡɚɥɢɫɶ� ɧɟɡɧɚɱɢɦɵɦɢ�� ȼ� ɝɪɭɩɩɟ�
ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɢɫɯɨɞɵ� ɛɵɥɢ� ɬɚɤɢɦɢ��
ɩɨɥɧɵɣ�ɪɟɝɪɟɫɫ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɧɚɪɭɲɟɧɢɣ�±�ɭ���ɩɚɰɢɟɧɬɚ����������
ɜɵɡɞɨɪɨɜɥɟɧɢɟ� ɫ� ɦɢɧɢɦɚɥɶɧɵɦ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦ� ɞɟɮɢɰɢɬɨɦ� ±� ɭ� ��
ɩɚɰɢɟɧɬɨɜ� ������� ɢɧɜɚɥɢɞɢɡɚɰɢɹ� ±� ɭ� �� �������ȼ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ��
ɝɞɟ� ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɪɹɦɵɦ� ɦɟɬɨɞɨɦ��
ɩɨɥɧɵɣ� ɪɟɝɪɟɫɫ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɧɚɛɥɸɞɚɥɫɹ� ɭ� ��
ɛɨɥɶɧɵɯ����������ɯɨɪɨɲɟɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�±�ɭ���ɩɚɰɢɟɧɬɨɜ����������
ɢɧɜɚɥɢɞɢɡɚɰɢɹ�±�ɭ������������ɥɟɬɚɥɶɧɵɣ�ɢɫɯɨɞ�±�ɭ������������ȼɵɜɨɞɵ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɩɨɡɜɨɥɹɟɬ�ɫɭɳɟɫɬɜɟɧɧɨ�
ɭɥɭɱɲɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ȽȼɆȽ�� ɉɪɨɝɧɨɫɬɢɱɟɫɤɢ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ� ɩɪɢɡɧɚɤɚɦɢ� ɹɜɥɹɸɬɫɹ� ɫɦɟɳɟɧɢɟ� ɫɪɟɞɢɧɧɵɯ�
ɫɬɪɭɤɬɭɪ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɧɚ� �� ɦɦ� ɢ� ɛɨɥɟɟ�� ɨɛɴɟɦ� ɝɟɦɚɬɨɦɵ� ɛɨɥɟɟ�
��� ɦɥ�� Ɍɚɤɠɟ� ɡɧɚɱɢɦɵɦɢ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦɢ� ɩɪɢɡɧɚɤɚɦɢ� ɨɤɚɡɚɥɢɫɶ�
ɫɪɨɤɢ�ɢ�ɜɢɞ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�

&203$5$7,9(�$1$/<6,6�2)�0(7+2'6�)25�5(029$/�2)�
+<3(57(16,9(�,175$&(5(%5$/�+(0$720$6
1�,��0LNKD\ORY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��9�,��0DWYHHY
9RURQH]K� 0HGLFDO� $FDGHP\� QDPHG� DIWHU� 1�1�� %XUGHQNR�� 9RURQH]K��
5XVVLD

,QWURGXFWLRQ��7KH�WUHDWPHQW�RI�FHUHEURYDVFXODU�GLVHDVHV� LV�UHFRJQL]HG�DV�
RQH� RI� WKH�PRVW� XUJHQW� SUREOHPV� RI�PRGHUQ� QHXURVXUJHU\��0HGLFDO� DQG�
VRFLDO�LPSRUWDQFH�RI�WKLV�GLVHDVH�DULVHV�GXH�WR�D�KLJK�PRUWDOLW\�UDWH��ZKLFK�
UHDFKHV���±�����DV�ZHOO�DV�GLVDELOLW\��QRWHG�LQ�����RI�FDVHV��.U\ORY�9�9��HW�
DO����������$PRQJ�WKH�URRW�FDXVHV�RI�EOHHGLQJ�LQ�WKH�EUDLQ�LQ�WKH�¿UVW�SODFH�
LV�K\SHUWHQVLRQ�RQ�WKH�EDFNJURXQG�RI�DWKHURVFOHURVLV��.DULHY�0�+����������
7KH�TXHVWLRQ�UHJDUGLQJ�FKRLFH�RI�WUHDWPHQW�RI�K\SHUWHQVLYH�LQWUDFHUHEUDO�
KHPDWRPDV��+,&+��VWLOO�UHPDLQV�FRQWURYHUVLDO��6LQFH�VWDWLVWLFV�RXWFRPHV�
RI�FRQVHUYDWLYH�DQG�VXUJLFDO�WUHDWPHQW�+,&+�GR�QRW�GLIIHU�VLJQL¿FDQWO\��WKH�
VXUJLFDO�UHPRYDO�RI�LQWUDFHUHEUDO�KHPDWRPDV�XQGHU�YLGHR��FRPELQHG�ZLWK�
UDGLFDO�DQG�PLQLPDO�EUDLQ�LQMXU\�LV�RQH�RI�WKH�PRVW�SURPLVLQJ�WUHDWPHQWV�
+,&+��$LP��7R�VWXG\�WKH�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�RI�+,&+��0DWHULDOV�
DQG�PHWKRGV��$Q�DQDO\VLV�ZDV�GRQH�RI����FOLQLFDO�FDVHV�RI�SDWLHQWV�ZLWK�
+,&+��RSHUDWHG�GXULQJ�WKH�SHULRG�RI�6HSWHPEHU������WKURXJK�1RYHPEHU�
������LQ�WKH�QHXURVXUJLFDO�GHSDUWPHQW�RI�WKH�9RURQH]K�5HJLRQDO�&OLQLFDO�
+RVSLWDO�ʋ���'HSHQGLQJ�RQ�WKH�W\SH�RI�VXUJLFDO�WUHDWPHQW��DOO�REVHUYDWLRQV�
ZHUH�GLYLGHG�LQWR���JURXSV��)LUVW�JURXS�FRQVLVWHG�RI���SDWLHQWV�ZKR�KDG�
+,&+� UHPRYHG� XVLQJ� HQGRVFRSLF� WHFKQLTXHV�� *URXS� �� LQFOXGHG� ���
SDWLHQWV�ZKR�ZHUH�RSHUDWHG�XVLQJ�GLUHFW�PHWKRG�� L�H��ZLWK� D� FUDQLRWRP\�
DQG� IROORZLQJ� LQHYLWDEOH� FRUWLFRWRP\��%RWK�JURXSV� FRQVLVWHG�RI����PHQ�
DQG���ZRPHQ��DJHG����WR����\HDUV��7KH�PHGLDQ�DJH�ZDV������\HDUV��)RU�
SDWLHQWV� LQ� *URXS� �� VXUJHU\� ZDV� SHUIRUPHG� LQ� WKH� VXEDFXWH� SHULRG� RI�
+,&+�� 3DWLHQWV� LQ� WKLV� JURXS� UHFHLYHG� FRPSXWHU� PDSSLQJ� ORFDOL]DWLRQ�
+,&+�ZLWK�D�QDYLJDWLRQ�V\VWHP��$IWHU�DSSO\LQJ�VSHFL¿F�KROHV��D�VXUJLFDO�
HQGRVFRSH�LV�LQVHUWHG�LQWR�WKH�FDYLW\�RI�KHPDWRPD�XQGHU�WKH�FRQWURO�RI�WKH�
QDYLJDWLRQ�V\VWHP��$VSLUDWLRQ�FRQWHQW�KHPDWRPD�ZDV�FDUULHG�RXW�WKURXJK�
WKH� HQGRVFRSH��$IWHU� WKLV�� KHPDWRPD� FDYLW\� ODYDJH�ZLWK� VDOLQH� VROXWLRQ�
ZDV� SHUIRUPHG� DQG� UHSHDWHG� HQGRVFRSLF� YLVXDOL]DWLRQ� ZDV� SHUIRUPHG�
LQ� WKH� ]RQH� RI� RSHUDWLRQ�� 3DWLHQWV� LQ� *URXS� �� XQGHUZHQW� RVWHRSODVWLF�
WUHSDQDWLRQ��7KH�KDUG�SDUW�RI�WKH�VNXOO�ZDV�GLVVHFWHG�FURVVZLVH��3XQFWXUH�
FDQQXOD�ZDV�LQVHUWHG�LQWR�WKH�FDYLW\�RI�WKH�KHPDWRPD�DQG�LWV�OLTXLG�SDUW�
ZDV�DVSLUDWHG��$IWHU�HFRQRPLFDO�FRUWLFRWRP\�SURFHGXUH�DORQJ�WKH�SXQFWXUH�
FKDQQHO��GHQVH�PDVVHV�KHPDWRPD�UHPRYDO�LV�FRQGXFWHG��(YDOXDWLRQ�RI�WKH�
UHVXOWV�RI�WUHDWPHQW�FDUULHG�RXW�DW�WKH�WLPH�RI�GLVFKDUJH�IURP�WKH�KRVSLWDO�
RQ� WKH� *ODVJRZ� FRPD� VFDOH� RXWFRPHV�� )RU� VWDWLVWLFDO� DQDO\VLV�� 0DQQ±
:KLWQH\�DQG�0F�1LPDU�PHWKRGV�ZHUH�XWLOL]HG��5HVXOWV��7KH�YROXPH�RI�
+,&+�IRU�RSHUDWHG�SDWLHQWV�WKDW�ZDV�XWLOL]HG��UDQJHG�IURP����WR�����PO��$�
YROXPH�RI����PO�RU�PRUH�+,&+�ZDV�IRXQG�WR�EH�XQIDYRUDEOH��S����������
SDWLHQWV�XSRQ�DGPLVVLRQ�KDG�D�FOHDU�FRQVFLHQFH�����±�PRGHUDWH�VWXQQLQJ��
GHHS�VWXQQLQJ�ZDV�REVHUYHG� LQ���SDWLHQWV��FDWDOHSV\� LQ���SDWLHQWV�� ,Q����
SDWLHQWV�D�VKLIW�RI�PLGOLQH�VWUXFWXUHV�RI�WKH�EUDLQ�RFFXUUHG�IURP���WR����PP��
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ZKLFK� DGYHUVHO\� DIIHFWHG� WKH� UHVXOWV� RI� WUHDWPHQW� �S�������� 'LIIHUHQFHV�
EHWZHHQ�WKH�¿UVW�DQG�WKH�VHFRQG�JURXS�RQ�WKH�OHYHO�RI�FRQVFLRXVQHVV�DQG�
KHPDWRPD�YROXPH�DW�DGPLVVLRQ�ZHUH�QRW�VLJQL¿FDQW��,Q�WKH�JURXS�RSHUDWHG�
HQGRVFRSLFDOO\�� FRPSOHWH� UHJUHVVLRQ� RI� QHXURORJLFDO� GLVRUGHUV� LQ� WKH� ��
SDWLHQW� ��������� UHFRYHU\�ZLWK�PLQLPDO�QHXURORJLF�GH¿FLWV� LQ���SDWLHQWV�
������� WKH� WKLUG� OHYHO�RI�RXWFRPHV�LQ���SDWLHQWV��������GLVDELOLW\�±� LQ���
�������,Q�WKH�JURXS�RI�SDWLHQWV�ZKHUH�VXUJHU\�ZDV�SHUIRUPHG�E\�WKH�GLUHFW�
PHWKRG�±�FRPSOHWH�UHJUHVVLRQ�RI�QHXURORJLFDO�GLVRUGHUV�ZDV�REVHUYHG�LQ�
��SDWLHQWV� ��������� JRRG� UHFRYHU\� LQ���SDWLHQWV� ��������� GLVDELOLW\� LQ���
���������GHDWK�±������������&RQFOXVLRQ��7KH�XVH�RI�HQGRVFRSLF�WHFKQRORJ\�
DOORZV� VXI¿FLHQWO\� LPSURYH� WKH� UHVXOWV� RI� FXULQJ� WKH� VLFN� ZLWK� +,&+��
3URJQRVWLFDOO\�XQIDYRUDEOH�VLJQV�DUH�UHFRJQL]HG�ZKHQ�WKHUH�LV�DQ�RIIVHW�LQ�
PLGOLQH�EUDLQ�VWUXFWXUHV���PP�RU�PRUH��DQG�WKH�YROXPH�RI�KHPDWRPD����
PO�RU�PRUH��)XUWKHUPRUH�VLJQL¿FDQWO\�SURJQRVWLF�VLJQV�ZHUH�UHFRJQL]HG�DV�
WKH�WLPLQJ�DQG�W\SHV�RI�VXUJLFDO�WUHDWPHQW�EHLQJ�XWLOL]HG�

ɉɈɄȺɁȺɌȿɅɂ� ȼȿȽȿɌȺɌɂȼɇɈȽɈ� ȽɈɆȿɈɋɌȺɁȺ� ɍ�
ɉȺɐɂȿɇɌɈȼ�ɋ�ɂɒȿɆɂɑȿɋɄɂɆ�ɂɇɋɍɅɖɌɈɆ
Ʉ�ɋ��Ɉɜɫɹɧɧɢɤɨɜɚ��Ʉ�ȼ��əɝɭɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ɂ��əɤɭɩɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɢ� ɧɚɪɭɲɟɧɢɢ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� �ɈɇɆɄ��
ɜ� ɪɟɝɭɥɢɪɭɸɳɢɯ� ɨɬɞɟɥɚɯ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� �ȼɇɋ��
ɪɚɡɜɢɜɚɸɬɫɹ�ɨɬɤɥɨɧɟɧɢɹ��ɤɨɬɨɪɵɟ�ɨɤɚɡɵɜɚɸɬ�ɜɥɢɹɧɢɟ�ɧɚ�ɞɟɹɬɟɥɶɧɨɫɬɶ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ�ɫɟɪɞɟɱɧɨɝɨ�ɪɢɬɦɚ�ɦɨɝɭɬ�ɜɵɫɬɭɩɚɬɶ�ɢɧɞɢɤɚɬɨɪɨɦ�ɫɨɫɬɨɹɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɢɲɟɦɢɱɟɫɤɢɦ� ɢɧɫɭɥɶɬɨɦ� �ɂɂ��� ɋɭɳɟɫɬɜɭɸɳɢɣ� ɦɟɬɨɞ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ� ɪɢɬɦɚ� ɫɟɪɞɰɚ� �ȼɊɋ�� ɜɵɫɬɭɩɚɟɬ� ɧɚ�
ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɦɟɬɨɞɢɤɨɣ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ�
ȼɇɋ� ɢ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɪɟɡɟɪɜɨɜ� ɨɪɝɚɧɢɡɦɚ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɪɚɡɥɢɱɧɵɯ�ɫɬɪɟɫɫɨɪɧɵɯ�ɮɚɤɬɨɪɨɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɫɫɥɟɞɨɜɚɬɶ�
ɩɨɤɚɡɚɬɟɥɢ�ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɝɨɦɟɨɫɬɚɡɚ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɂɂ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ�����ɩɚɰɢɟɧɬɚɦ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ȼɊɋ�ɧɚ���ɣ�ɢ����ɣ�
ɞɟɧɶ�ɨɬ�ɧɚɱɚɥɚ�ɂɂ��ɪɚɞɢɨɥɨɝɢɱɟɫɤɢ�ɩɨɞɬɜɟɪɠɞɟɧɧɨɝɨ��ɜ�ɤɚɪɨɬɢɞɧɨɦ�
ɛɚɫɫɟɣɧɟ�� ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥ� ɜ� ɫɪɟɞɧɟɦ� ��������� ɝɨɞɚ��
ɋɨɩɭɬɫɬɜɭɸɳɟɣ�ɩɚɬɨɥɨɝɢɟɣ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɚ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɚɹ�
ɛɨɥɟɡɧɶ�,,±,,,�ɫɬɟɩɟɧɢ��Ʉɪɢɬɟɪɢɢ�ɢɫɤɥɸɱɟɧɢɹ��ɬɹɠɟɥɚɹ�ɫɨɦɚɬɢɱɟɫɤɚɹ�
ɩɚɬɨɥɨɝɢɹ��ɧɚɪɭɲɟɧɢɹ�ɪɢɬɦɚ��ɚ�ɬɚɤɠɟ�ɫɪɨɤ�ɪɚɡɜɢɬɢɹ�ɢɧɫɭɥɶɬɚ�ɛɨɥɟɟ�
ɬɪɟɯ� ɞɧɟɣ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɩɨɥɭɱɚɥɢ� ɬɨɥɶɤɨ� ɫɬɚɧɞɚɪɬɧɭɸ� ɬɟɪɚɩɢɸ�
ɢɲɟɦɢɱɟɫɤɨɝɨ� ɢɧɫɭɥɶɬɚ� �(62�� ������� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ���� ɫɥɭɱɚɟɜ�
ɩɪɢ� ɨɰɟɧɤɟ� ɪɢɬɦɨɝɪɚɦɦɵ�ɢ� ɫɬɪɭɤɬɭɪɵ� ɫɟɪɞɟɱɧɨɝɨ� ɪɢɬɦɚ�ɧɚ� ɬɪɟɬɢɣ�
ɞɟɧɶ�ɨɬ�ɪɚɡɜɢɬɢɹ�ɢɧɫɭɥɶɬɚ�ɨɬɦɟɱɚɥɚɫɶ�ɩɚɬɨɥɨɝɢɱɟɫɤɚɹ�ɫɬɚɛɢɥɢɡɚɰɢɹ�
ɦɨɞɭɥɹɰɢɢ� ɪɢɬɦɚ� ɫɟɪɞɰɚ�� ɩɪɢ� ɷɬɨɦ� ɟɝɨ� ɪɟɝɭɥɹɰɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�
ɧɟ� ɧɚ� ɪɟɮɥɟɤɬɨɪɧɨɦ�� ɜɟɝɟɬɚɬɢɜɧɵɦ� ɭɪɨɜɧɟ�� ɚ� ɧɚ� ɛɨɥɟɟ� ɧɢɡɤɨɦ� ±�
ɝɭɦɨɪɚɥɶɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɨɦ�� ȼ� ���� ɫɥɭɱɚɟɜ� ɛɵɥɨ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ�
ɫɧɢɠɟɧɢɟ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ� ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨɣ� ɪɟɝɭɥɹɰɢɢ�
ɧɢɠɟ� ɩɪɟɞɟɥɨɜ� ɭɫɥɨɜɧɨɣ� ɧɨɪɦɵ�� ɉɪɢ� ɨɰɟɧɤɟ� ɛɚɥɚɧɫɚ� ɨɬɞɟɥɨɜ�
ɜɟɝɟɬɚɬɢɜɧɨɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�ɜ�����ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɩɪɟɨɛɥɚɞɚɧɢɟ�
ɚɤɬɢɜɧɨɫɬɢ� ɫɢɦɩɚɬɢɱɟɫɤɨɣ� ɪɟɝɭɥɹɰɢɢ�� ȼɬɨɪɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ�ɩɪɢ�ɜɵɩɢɫɤɟ�ɩɚɰɢɟɧɬɨɜ�ɢɡ�ɫɬɚɰɢɨɧɚɪɚ�ɢ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɨ�
ɢɡɦɟɧɟɧɢɹ�ɜ�ɞɢɧɚɦɢɤɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɝɨɦɟɨɫɬɚɡɚ��ɍ�����
ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɚɥɨɫɶ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɳɟɣ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ�
ɧɚ� ����������� ɭ� ���� ɨɛɫɥɟɞɭɟɦɵɯ� ±� ɭɦɟɧɶɲɟɧɢɟ� ɧɚ� ����������� ɭ�
ɨɫɬɚɥɶɧɵɯ� ɡɧɚɱɢɦɨɣ� ɞɢɧɚɦɢɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɧɟ� ɜɵɹɜɥɟɧɨ�� ɍ� ����
ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɚɥɨɫɶ� ɭɜɟɥɢɱɟɧɢɟ� ɫɢɦɩɚɬɢɱɟɫɤɨɣ� ɪɟɝɭɥɹɰɢɢ� ɧɚ�
�����������ɭ����±�ɭɦɟɧɶɲɟɧɢɟ�ɧɚ������������ȼɵɜɨɞɵ��ɍ�ɩɚɰɢɟɧɬɨɜ�
ɫ�ɢɲɟɦɢɱɟɫɤɢɦ�ɢɧɫɭɥɶɬɨɦ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ�ɪɢɬɦɚ�
ɫɟɪɞɰɚ� ɨɬɦɟɱɚɟɬɫɹ� ɪɟɡɤɨɟ� ɫɧɢɠɟɧɢɟ� ɬɟɤɭɳɟɝɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�� ɤɨɬɨɪɨɟ� ɧɟ� ɧɢɜɟɥɢɪɭɟɬɫɹ� ɩɪɨɜɨɞɢɦɵɦ� ɜ� ɫɬɚɰɢɨɧɚɪɟ�
ɥɟɱɟɧɢɟɦ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɢɡɤɨɦ�
ɚɞɚɩɬɚɰɢɨɧɧɨɦ� ɩɨɬɟɧɰɢɚɥɟ� ɩɚɰɢɟɧɬɨɜ�� ɱɬɨ� ɱɪɟɜɚɬɨ� ɪɚɡɜɢɬɢɟɦ�
ɨɫɥɨɠɧɟɧɢɣ�� ɇɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ� ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ�
ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɩɨɫɥɟ� ɜɵɩɢɫɤɢ� ɩɚɰɢɟɧɬɨɜ� ɢɡ�
ɫɬɚɰɢɨɧɚɪɚ�ɫ�ɭɱɟɬɨɦ�ɞɢɧɚɦɢɤɢ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜɟɝɟɬɚɬɢɜɧɨɝɨ�ɝɨɦɟɨɫɬɚɡɚ�
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,QWURGXFWLRQ��,Q�FDVH�RI�FHUHEURYDVFXODU�GLVWXUEDQFH��DFXWH�FHUHEURYDVFXODU�
GLVRUGHU��LQ�WKH�UHJXODWRU\�UHJLRQV�RI�WKH�DXWRQRPLF�QHUYRXV�V\VWHP��$16��

GHYHORSHG�DEQRUPDOLWLHV� WKDW�DIIHFW� WKH�FDUGLRYDVFXODU�V\VWHP��7KXV�� WKH�
UHJLVWHUHG�FKDQJHV� LQ�KHDUW� UDWH�PD\�EH�DQ� LQGLFDWRU�RI� WKH�FRQGLWLRQ�RI�
SDWLHQWV�ZLWK�LVFKHPLF�VWURNH��,6���7KH�SUHVHQW�PHWKRG�RI�VWXG\�RI�KHDUW�
UDWH�YDULDELOLW\��+59��VWDQGV�WRGD\�DV�FRPPRQ�DVVHVVPHQW�PHWKRGRORJ\�
RI�$16�DQG�DGDSWLYH� UHVHUYHV�RI� WKH�ERG\� LQ� FDVH�RI� LPSDFW�RI�YDULRXV�
VWUHVV�IDFWRUV��$LP��7R�LQYHVWLJDWH�WKH�SUHGLFWRUV�RI�YHJHWDWLYH�KRPHRVWDVLV�
LQ�SDWLHQWV�ZLWK�,6��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV�ZHUH�LQYHVWLJDWHG�
+59�RQ� WKH� �UG� DQG� ��VW� GD\V� IURP� WKH� EHJLQQLQJ� RI� ,6� LQ� WKH� FDURWLG�
V\VWHP�� UDGLRORJLFDOO\� FRQ¿UPHG�� 3DWLHQWV� DJH� DYHUDJHG� ������� \HDUV��
&RPRUELGLW\�LQ�DOO�SDWLHQWV�ZDV�K\SHUWHQVLRQ�RI�,,±,,,�GHJUHH��([FOXVLRQ�
FULWHULDV� ZHUH� VHYHUH� VRPDWLF� GLVRUGHUV�� DUUK\WKPLDV� DQG� VWURNH� RYHU� D�
SHULRG�RI�WKUHH�GD\V��$OO�SDWLHQWV�UHFHLYHG�D�VWDQGDUG�WKHUDS\�IRU�LVFKHPLF�
VWURNH��(62���������5HVXOWV��,Q�����RI�FDVHV�ZKHQ�DVVHVVLQJ�UK\WKPRJUDP�
VWUXFWXUH� DQG� KHDUW� UDWH� RQ� WKH� WKLUG� GD\� DIWHU� VWURNH� SDWKRORJLFDO�
VWDELOL]DWLRQ�REVHUYHG�PRGXODWLRQ�RI�KHDUW� UK\WKP��ZLWK� LWV� UHJXODWLRQ� LV�
QRW�FDUULHG�RXW�RQ�WKH�UHÀH[��DXWRQRPLF�OHYHO��EXW�DW�D�ORZHU�±�KXPRUDO�
PHWDEROLF��,Q�����RI�FDVHV�ZHUH�UHSRUWHG�UHGXFWLRQ�RI�WKH�VSHFWUDO�SRZHU�
RI� QHXURKXPRUDO� UHJXODWLRQ� EHORZ� WKH� OLPLWV� RI� FRQYHQWLRQDO� QRUPV�� ,Q�
DVVHVVLQJ�WKH�EDODQFH�RI�DXWRQRPLF�QHUYRXV�V\VWHP�LQ�����LW�ZDV�UHYHDOHG�
WKH� SUHGRPLQDQFH� RI� V\PSDWKHWLF� UHJXODWLRQ�� 7KH� VHFRQG� VWXG\� ZDV�
SHUIRUPHG� DW� KRVSLWDO� GLVFKDUJH� DQG� UHSRUW� FKDQJHV� LQ� WKH� G\QDPLFV� RI�
YHJHWDWLYH� KRPHRVWDVLV�� ,Q� ����RI� SDWLHQWV� VKRZHG� DQ� LQFUHDVH� LQ� WRWDO�
VSHFWUDO�SRZHU�DW����������������RI�VXUYH\HG�±�D�GHFUHDVH�RI������������
LQ� RWKHU� LQGLFDWRUV� VKRZHG� QR� VLJQL¿FDQW� G\QDPLFV�� ,Q� ����RI� SDWLHQWV�
VKRZHG� DQ� LQFUHDVH� LQ� V\PSDWKHWLF� UHJXODWLRQ� E\� ����������� ��� ±� D�
GHFUHDVH�RI� �����������&RQFOXVLRQ�� ,Q� SDWLHQWV�ZLWK� LVFKHPLF� VWURNH� LQ�
WKH�VWXG\�RI�KHDUW�UDWH�YDULDELOLW\�KDV�EHHQ�D�VKDUS�GHFUHDVH�LQ�WKH�FXUUHQW�
IXQFWLRQDO� VWDWXV�� ZKLFK� LV� QRW� OHYHOHG� FRQGXFWHG� LQ� KRVSLWDO� WUHDWPHQW��
7KH�UHVXOWV�LQGLFDWH�ORZ�DGDSWLYH�FDSDFLW\�RI�SDWLHQWV��WKH�GHYHORSPHQW�RI�
ZKLFK�LV�IUDXJKW�ZLWK�FRPSOLFDWLRQV��,W�LV�QHFHVVDU\�WR�FRQGXFW�D�VSHFLDOO\�
GHVLJQHG�UHKDELOLWDWLRQ�SURJUDP�DIWHU�GLVFKDUJH�SDWLHQWV�IURP�WKH�KRVSLWDO�
FRQVLGHULQJ�G\QDPLFV�RI�YHJHWDWLYH�KRPHRVWDVLV�

ɄɅɂɇɂɄɈ�ɇȿȼɊɈɅɈȽɂɑȿɋɄɂȿ�ɆȺɊɄȿɊɕ�ȼɂɑ�
ɂɇɎȿɄɐɂɂ
Ʉ�ɇ��ɋɬɟɩɚɧɱɟɧɤɨ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ�� Ɋ�Ⱥ�� ɂɛɚɬɭɥɥɢɧ�� ɞ�ɦ�ɧ��� ɩɪɨɮ�� Ɋ�ȼ��
Ɇɚɝɠɚɧɨɜ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɨɮɢɰɢɚɥɶɧɵɦ� ɞɚɧɧɵɦ� Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ� ɰɟɧɬɪɚ� ɩɨ�
ɩɪɨɮɢɥɚɤɬɢɤɟ�ɢ�ɛɨɪɶɛɟ�ɫɨ�ɋɉɂȾɨɦ�ɢ�ɢɧɮɟɤɰɢɨɧɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɚɲɤɨɪɬɨɫɬɚɧ��ɊȻ��ɧɚɛɥɸɞɚɟɬɫɹ�ɧɟɭɤɥɨɧɧɵɣ�ɪɨɫɬ�ɱɢɫɥɚ�
ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ� ɥɢɰ�� ɫɨɫɬɚɜɢɜɲɢɯ� ɤ� ɞɟɤɚɛɪɸ� ����� ɝ�� ������
ɧɚ� ���� ɬɵɫ�� ɧɚɫɟɥɟɧɢɹ�� ȿɠɟɝɨɞɧɨ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɬɪɟɯ� ɩɨɫɥɟɞɧɢɯ�
ɥɟɬ�ɜ�ɊȻ�ɨɬ�ɨɫɥɨɠɧɟɧɢɣ��ɜɵɡɜɚɧɧɵɯ�ȼɂɑ�ɢɧɮɟɤɰɢɟɣ��ɭɦɢɪɚɸɬ�����
ɢ�ɛɨɥɟɟ�ɱɟɥɨɜɟɤ��ɛɨɥɶɲɚɹ�ɱɚɫɬɶ�ɤɨɬɨɪɵɯ�±�ɥɢɰɚ�ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɪɚɡɥɢɱɧɵɯ� ɮɨɪɦ� ɧɟɣɪɨɋɉɂȾɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɤɥɢɧɢɤɨ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɦɚɪɤɟɪɨɜ� ɩɪɢ� ɩɨɞɨɡɪɟɧɢɢ� ɧɚ� ȼɂɑ�ɢɧɮɟɤɰɢɸ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�
��� ɫɥɭɱɚɟɜ� ȼɂɑ�ɢɧɮɟɤɰɢɢ� ɭ� ɛɨɥɶɧɵɯ�� ɩɪɟɛɵɜɚɜɲɢɯ� ɜ� ɫɬɚɰɢɨɧɚɪɟ�
Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� ɢɦ�� Ƚ�Ƚ�� Ʉɭɜɚɬɨɜɚ� ɡɚ�
ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� Ⱦɥɹ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ� ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ�
ɩɪɨɝɪɚɦɦɚ� 0LFURVRIW� ([FHO�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɨɥɶɧɵɟ� ɧɚɯɨɞɢɥɢɫɶ� ɜ�
ɨɬɞɟɥɟɧɢɢ�ɧɟɜɪɨɥɨɝɢɢ�������ɧɟɣɪɨɯɢɪɭɪɝɢɢ�����ɢ�ɩɭɥɶɦɨɧɨɥɨɝɢɢ������
ɜ�ɟɞɢɧɢɱɧɵɯ�ɫɥɭɱɚɹɯ�ɛɨɥɶɧɵɟ�ɧɚɯɨɞɢɥɢɫɶ�ɜ�ɧɟɣɪɨɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɦ�
ɢ�ɨɬɨɪɢɧɨɥɚɪɢɧɝɨɥɨɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɹɯ��ȼɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ�
ɨɬ����ɞɨ����ɥɟɬ� �������������Ʌɢɰ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ�ɛɵɥɨ�ɩɨɞɚɜɥɹɸɳɟɟ�
ɛɨɥɶɲɢɧɫɬɜɨ�±����ɱɟɥɨɜɟɤ����������ɠɟɧɳɢɧ�±������������ɉɨɫɬɭɩɢɥɢ�
ɜ� ɫɬɚɰɢɨɧɚɪ� ɜ� ɩɥɚɧɨɜɨɦ� ɩɨɪɹɞɤɟ� ��� �������� ɛɨɥɶɧɵɯ�� ɷɤɫɬɪɟɧɧɨ� ±�
��� ���������Ʌɟɬɚɥɶɧɵɣ� ɢɫɯɨɞ� ɢɦɟɥ�ɦɟɫɬɨ� ɜ� ɨɞɧɨɦ� ɫɥɭɱɚɟ� ɬɹɠɟɥɨɝɨ�
ɦɟɧɢɧɝɨɷɧɰɟɮɚɥɢɬɚ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ�� ɩɨɫɬɭɩɚɸɳɢɟ� ɜ� ɊɄȻ�� ɩɪɨɯɨɞɹɬ�
ɨɛɹɡɚɬɟɥɶɧɨɟ� ɫɤɪɢɧɢɧɝ�ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɚ� ȼɂɑ�ɢɧɮɟɤɰɢɸ�� Ɉɞɧɚɤɨ�
ɨɮɢɰɢɚɥɶɧɵɟ� ɥɚɛɨɪɚɬɨɪɧɵɟ� ɞɚɧɧɵɟ� ɫɬɚɧɨɜɹɬɫɹ� ɢɡɜɟɫɬɧɵɦɢ� ɥɢɲɶ�
ɫɩɭɫɬɹ� �±�� ɞɧɟɣ�� ɩɨɫɥɟ� ɩɨɜɬɨɪɧɨɝɨ� ɩɨɞɬɜɟɪɠɞɟɧɢɹ� ɞɢɚɝɧɨɡɚ��
Ʉɪɨɦɟ� ɬɨɝɨ�� ɞɢɚɝɧɨɫɬɢɤɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɫɥɨɠɧɹɟɬɫɹ� ɨɬɫɭɬɫɬɜɢɟɦ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɚɧɚɦɧɟɡɚ�ɭ�����ɩɚɰɢɟɧɬɨɜ��Ȼɨɥɶɧɵɟ�ɢ�ɪɨɞɫɬɜɟɧɧɢɤɢ�
ɩɚɰɢɟɧɬɚ� ɧɟɪɟɞɤɨ� ɫɤɪɵɜɚɸɬ� ɢɧɮɨɪɦɚɰɢɸ� ɨ� ȼɂɑ�ɢɧɮɢɰɢɪɨɜɚɧɢɢ��
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�ɛɨɥɶɧɨɝɨ�ɤ�ɬɨɣ�ɢɥɢ�ɢɧɨɣ�ɝɪɭɩɩɟ�ɪɢɫɤɚ�ɢ�ɩɪ��ȼ�ɫɜɹɡɢ�
ɫ�ɷɬɢɦ�ɫɟɪɶɟɡɧɵɦ�ɩɪɟɩɹɬɫɬɜɢɟɦ�ɞɥɹ�ɞɢɚɝɧɨɫɬɢɤɢ�ɞɚɧɧɵɯ�ɫɨɫɬɨɹɧɢɣ�
ɹɜɥɹɟɬɫɹ� ©ɡɚɩɚɡɞɵɜɚɸɳɟɟª� ɥɚɛɨɪɚɬɨɪɧɨɟ� ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɞɢɚɝɧɨɡɚ��
Ȼɵɥɢ� ɜɵɞɟɥɟɧɵ� �� ɝɪɭɩɩɵ� ɛɨɥɶɧɵɯ� �ȿɜɬɭɲɟɧɤɨ� ɋ�Ʉ�� ɢ� ɫɨɚɜɬ���
������� ɉɨɪɚɠɟɧɢɹ� ɇɋ�� ɭɫɥɨɜɧɨ� ɧɟ� ɫɜɹɡɚɧɧɵɟ� ɫ� ȼɂɑ�ɢɧɮɟɤɰɢɟɣ��
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ɜɵɹɜɥɟɧɵ� ɭ� �� ɛɨɥɶɧɵɯ� ��������� Ƚɪɭɩɩɚ� ɜɬɨɪɢɱɧɵɯ� ɩɨɪɚɠɟɧɢɣ� ɇɋ�
ɨɤɚɡɚɥɚɫɶ�ɧɚɢɛɨɥɟɟ�ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ�±����ɛɨɥɶɧɵɯ���������±�ɢ�ɛɵɥɚ�
ɩɪɟɞɫɬɚɜɥɟɧɚ�ɫɥɭɱɚɹɦɢ�ɫɟɪɨɡɧɨɝɨ�ɦɟɧɢɧɝɢɬɚ�ɦɟɧɢɧɝɨɷɧɰɟɮɚɥɢɬɚ������
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ�ɦɭɥɶɬɢɮɨɤɚɥɶɧɨɣ�ɥɟɣɤɨɷɧɰɟɮɚɥɨɩɚɬɢɢ��ɉɆɅ�������
ȼɂɑ�ɷɧɰɟɮɚɥɨɩɚɬɢɢ� ����� ɝɟɪɩɟɬɢɱɟɫɤɨɝɨ� ɝɚɧɝɥɢɨɪɚɞɢɤɭɥɨɧɟɜɪɢɬɚ�
����� ɬɨɤɫɨɩɥɚɡɦɨɡɧɨɝɨ� ɦɟɧɢɧɝɨɷɧɰɟɮɚɥɢɬɚ� ����� ɩɨɥɢɧɟɣɪɨɩɚɬɢɢ� ����
ɢ� ɫɥɭɱɚɟɦ� ɝɧɨɣɧɨɝɨ� ɷɩɢɞɭɪɢɬɚ� ����� ɍ� ɬɪɨɢɯ� ɛɨɥɶɧɵɯ� ɩɨɪɚɠɟɧɢɟ�
ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɧɟ� ɛɵɥɨ� ɨɩɢɫɚɧɨ�� ɋɥɭɱɚɢ� ɩɟɪɜɢɱɧɨɝɨ� ɩɨɪɚɠɟɧɢɹ�
ɇɋ� ���� ɫɨɫɬɚɜɢɥɢ� ������� ȼ� ɞɚɧɧɨɣ� ɝɪɭɩɩɟ� ɫɢɦɩɬɨɦɵ� ɜɨɜɥɟɱɟɧɢɹ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�ɇɋ� ɜɵɹɜɥɹɥɢɫɶ� ɭ� �� ɛɨɥɶɧɵɯ�� ɦɢɟɥɨɩɚɬɢɢ� ±� ɭ� ��� ɜ�
ɟɞɢɧɢɱɧɵɯ� ɫɥɭɱɚɹɯ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɩɪɢɡɧɚɤɢ� ɷɧɰɟɮɚɥɨɩɚɬɢɢ��
ɷɧɰɟɮɚɥɨɩɨɥɢɧɟɣɪɨɩɚɬɢɢ� ɢ� ɫɟɪɨɡɧɨɝɨ� ɦɟɧɢɧɝɢɬɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɧɚɢɛɨɥɟɟ� ɬɢɩɢɱɧɵɦɢ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ȼɂɑ�
ɢɧɮɟɤɰɢɢ� ɹɜɥɹɸɬɫɹ� ɫɢɧɞɪɨɦɵ� ɜɬɨɪɢɱɧɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ�� ɇɚɥɢɱɢɟ� ɧɟɤɨɬɨɪɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɮɨɪɦ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ� ɫɢɧɞɪɨɦɵ�� ɜɵɡɵɜɚɸɳɢɟ�
ɫɟɪɶɟɡɧɵɟ� ɩɨɞɨɡɪɟɧɢɹ� ɜ� ɨɬɧɨɲɟɧɢɢ� ȼɂɑ�ɢɧɮɟɤɰɢɢ�� ȼɟɪɨɹɬɧɨɫɬɶ�
ɧɟɣɪɨɋɉɂȾɚ� ɜ� ɬɚɤɢɯ� ɫɥɭɱɚɹɯ� ɟɳɟ� ɛɨɥɟɟ� ɜɨɡɪɚɫɬɚɥɚ� ɩɪɢ� ɧɚɥɢɱɢɢ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɫɜɟɞɟɧɢɣ�� ɩɟɪɟɧɟɫɟɧɧɵɣ�
ɜɢɪɭɫɧɵɣ�ɝɟɩɚɬɢɬ�ȼ��ɋ��ɧɚɪɤɨɬɢɱɟɫɤɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ��ɚɥɤɨɝɨɥɢɡɦ�ɢ�ɩɪ���
ɨɫɨɛɟɧɧɨ�ɩɪɢ�ɬɹɠɟɥɨɦ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɜɵɪɚɠɟɧɧɨɣ�ɤɥɢɧɢɤɟ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɭ� ɛɨɥɶɧɨɝɨ� ɜ� ɦɨɥɨɞɨɦ� ɜɨɡɪɚɫɬɟ�� ȼɵɜɨɞɵ�� ȼ� ɰɟɥɨɦ�� ɤɚɤ� ɜɢɞɧɨ� ɢɡ�
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɫɥɭɱɚɟɜ��ɧɟɣɪɨɋɉɂȾ�ɩɪɨɹɜɥɹɟɬɫɹ�ɫɚɦɵɦ�ɲɢɪɨɤɢɦ�
ɫɩɟɤɬɪɨɦ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɨɬ� ɥɟɝɤɢɯ� ɪɟɝɪɟɫɫɢɪɭɸɳɢɯ�
ɦɨɧɨɫɢɧɞɪɨɦɨɜ� ɞɨ� ɬɹɠɟɥɵɯ� ɧɟɭɤɥɨɧɧɨ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ� ɮɨɪɦ�
ɢɧɮɟɤɰɢɢ�� Ⱦɢɚɝɧɨɫɬɢɤɚ� ɠɟ� ɷɬɢɨɥɨɝɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɡɚɱɚɫɬɭɸ�
ɡɚɬɪɭɞɧɟɧɚ� ɨɬɫɭɬɫɬɜɢɟɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɚɧɚɦɧɟɡɚ�� ȼ� ɬɨ� ɠɟ�
ɜɪɟɦɹ� ɧɟɤɨɬɨɪɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɯ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ� ɩɪɢ� ȼɂɑ�� ɤɨɬɨɪɵɦɢ� ɹɜɥɹɸɬɫɹ� ɬɨɤɫɨɩɥɚɡɦɨɡ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɉɆɅ� ɢɥɢ� ɨɩɨɹɫɵɜɚɸɳɢɣ� ɝɟɪɩɟɫ� ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɦɨɝɭɬ�ɜɵɫɬɭɩɚɬɶ�ɜ�ɪɨɥɢ�ɤɥɢɧɢɤɨ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɦɚɪɤɟɪɨɜ�ɧɚ�ɷɬɚɩɟ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɷɬɢɨɥɨɝɢɢ�ɩɪɨɰɟɫɫɚ�

&/,1,&$/�1(852/2*,&$/�0$5.(56�2)�+,9�,1)(&7,21
.�1��6WHSDQFKHQNR
6FLHQWL¿F�$GYLVRUV� ±�&DQG0HG6FL� 5�$�� ,EDWXOOLQ��'0HG6FL�� 3URI�� 5�9��
0DJDQRY
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� $FFRUGLQJ� WR� RI¿FLDO� GDWD� RI� WKH� 5HSXEOLFDQ� FHQWHU� IRU�
SUHYHQWLRQ�DQG�¿JKW�DJDLQVW�$,'6�DQG�LQIHFWLRXV�GLVHDVHV�LQ�WKH�%DVKNLU�
VWDWH� WKHUH� KDV� EHHQ� D� VWHDG\� LQFUHDVH� LQ� WKH� QXPEHU� RI� +,9�LQIHFWHG�
SHUVRQV��DPRXQWLQJ�������WR�'HFHPEHU������SHU���������SRSXODWLRQ��(YHU\�
\HDU�GXULQJ�WKH�ODVW�WKUHH�\HDUV�LQ�WKH�%DVKNLU�VWDWH�IURP�FRPSOLFDWLRQV�RI�
+,9�LQIHFWLRQ�GLHV�����SHRSOH��PRVW�RI�ZKLFK�SHUVRQV�RI�\RXQJ�DJH��$LP��
7KH�GHWHUPLQDWLRQ�RI�ZKHWKHU�WKH�XVH�RI�GLDJQRVWLFV�RI�YDULRXV�IRUPV�RI�
QH\UR$,'6�DV�FOLQLFDO�QHXURORJLFDO�PDUNHUV�IRU�VXVSHFWHG�+,9�LQIHFWLRQ��
0DWHULDOV�DQG�PHWKRGV��7KH�DQDO\VLV�RI�QHXURORJLFDO�PDQLIHVWDWLRQV�RI����
FDVHV�RI�+,9� LQIHFWLRQ� LQ�SDWLHQWV�ZKR�ZHUH� LQ� WKH�KRVSLWDO�5HSXEOLFDQ�
FOLQLFDO�KRVSLWDO��*�*��.XYDWRYD�IRU�WKH�SHULRG�IURP������WR������)RU�GDWD�
XVHG�0LFURVRIW�([FHO��5HVXOWV��3DWLHQWV�ZHUH� WUHDWHG� LQ� WKH�GHSDUWPHQWV�
RI�QHXURORJ\�������QHXURVXUJHU\�����DQG�SXOPRQRORJ\������ LQ�UDUH�FDVHV��
SDWLHQWV�ZHUH�LQ�QHXURUHKDELOLWDWLRQ�DQG�RWRUKLQRODU\QJRORJLF�GHSDUWPHQWV��
7KH� DJH� RI� SDWLHQWV� UDQJHG� IURP� ��� WR� ��� \HDUV� �������������7KH�PDOH�
ZDV�WKH�RYHUZKHOPLQJ�PDMRULW\�±����SHRSOH����������ZRPHQ�±������������
7KH�SODQQLQJ�ZDV�DGPLWWHG�WR�WKH�KRVSLWDO������������SDWLHQWV��HPHUJHQF\�
KRVSLWDOL]DWLRQ� ±� ��� ��������� 'HDWK� RFFXUUHG� LQ� RQH� FDVH� RI� VHYHUH�
PHQLQJRHQFHSKDOLWLV��$OO�SDWLHQWV�SUHVHQWLQJ�WR�WKH�KRVSLWDO�DUH�PDQGDWRU\�
VFUHHQLQJ�H[DPLQDWLRQ�IRU�+,9�LQIHFWLRQ��+RZHYHU��WKH�RI¿FLDO�ODERUDWRU\�
GDWD�EHFRPH�NQRZQ�RQO\�DIWHU��±��GD\V��DIWHU�UH�FRQ¿UPHG�GLDJQRVLV��,Q�
DGGLWLRQ��GLDJQRVLV�LV�FRPSOLFDWHG�E\�WKH�ODFN�RI�KLVWRU\�LQ�����RI�SDWLHQWV��
3DWLHQWV�DQG�UHODWLYHV�RI�WKH�SDWLHQW�LV�RIWHQ�KLGH�LQIRUPDWLRQ�DERXW�+,9�
LQIHFWLRQ��WRLOHWULHV�SDWLHQW�WR�D�SDUWLFXODU�ULVN�JURXS��HWF��,Q�FRQQHFWLRQ�ZLWK�
WKLV��D�VHULRXV�REVWDFOH�IRU�WKH�GLDJQRVLV�RI�VXFK�FRQGLWLRQV�LV�©UHWDUGHGª�
ODERUDWRU\� FRQ¿UPDWLRQ� RI� GLDJQRVLV�� :HUH� DOORFDWHG� WR� �� JURXSV� RI�
SDWLHQWV��<HYWXVKHQNR�6�.��HW�DO����������7KH�GHIHDW�RI�WKH�QHUYRXV�V\VWHP��
QRW� FRQYHQWLRQDOO\� DVVRFLDWHG� ZLWK� +,9�LQIHFWLRQ� ZDV� GLDJQRVHG� LQ� ��
SDWLHQWV����������7KH�JURXS�RI�VHFRQGDU\�OHVLRQV�RI� WKH�QHUYRXV�V\VWHP�
ZHUH�WKH�PRVW�QXPHURXV�±����SDWLHQWV���������ZDV�UHSUHVHQWHG�E\�FDVHV�
RI� VHURXV� PHQLQJLWLV�PHQLQJRHQFHSKDOLWLV� ����� SURJUHVVLYH� PXOWLIRFDO�
OHXNRHQFHSKDORSDWK\� ����+,9� HQFHSKDORSDWK\� ����� KHUSHWLF� QHXULWLV� �����
WR[RSODVPRVLV� PHQLQJRHQFHSKDOLWLV� ����� SRO\QHXURSDWK\� ���� DQG� WKH�
FDVH� RI� SXUXOHQW� LQÀDPPDWLRQ� RI� WKH� GXUD� ����� 7KUHH� SDWLHQWV� QHUYRXV�
V\VWHP�ZDV�QRW�GHVFULEHG��7KH�FDVHV�RI�WKH�SULPDU\�OHVLRQ�RI�WKH�QHUYRXV�
V\VWHP�����DPRXQWHG�WR��������,Q�WKLV�JURXS�WKH�V\PSWRPV�RI�SHULSKHUDO�

LQYROYHPHQW� QHUYRXV� V\VWHP� UHYHDOHG� LQ� �� FDVHV�� P\HORSDWK\� ±� ��� LQ�
LVRODWHG�FDVHV�±�VLJQV�RI�HQFHSKDORSDWK\�DQG�VHURXV�PHQLQJLWLV��7KXV��WKH�
PRVW�FRPPRQ�QHXURORJLFDO�PDQLIHVWDWLRQV�RI�+,9�LQIHFWLRQ�DUH�V\QGURPHV�
VHFRQGDU\� OHVLRQV� RI� WKH� QHUYRXV� V\VWHP��7KH� SUHVHQFH� RI� VRPH� RI� WKH�
FOLQLFDO�IRUPV�RI�WKH�GLVHDVH�UHSUHVHQW�QHXURORJLFDO�V\QGURPHV�WKDW�FDXVH�
VHULRXV� VXVSLFLRQV� RI� +,9� LQIHFWLRQ�� 7KH� SUREDELOLW\� RI� QHXUR$,'6� LQ�
VXFK�FDVHV�HYHQ�PRUH��LI�DGGLWLRQDO�DQDPQHVWLF�LQIRUPDWLRQ��YLUDO�KHSDWLWLV�
%��&��GUXJ�DGGLFWLRQ��DOFRKROLVP�HWF���HVSHFLDOO\�LQ�VHYHUH�FRQGLWLRQ�DQG�
H[SUHVVHG�WKH�FOLQLF�RI�WKH�GLVHDVH�LQ�D�SDWLHQW�DW�D�\RXQJ�DJH��&RQFOXVLRQ��
,Q�JHQHUDO��DV�VHHQ�IURP�WKH�FDVHV��QHXUR$,'6�LV�PDQLIHVWHG�LQ�WKH�ZLGHVW�
UDQJH�RI�QHXURORJLFDO�GLVRUGHUV��IURP�OLJKW�UHJUHVVLQJ�V\QGURPH�WR�VHYHUH�
VWHDGLO\�SURJUHVVLQJ�IRUPV�RI�WKH�LQIHFWLRQ��'LDJQRVWLFV�VDPH�HWLRORJ\�RI�
WKH� GLVHDVH� LV� RIWHQ� KLQGHUHG� E\� ODFN� RI� DSSURSULDWH�PHGLFDWLRQ��$W� WKH�
VDPH�WLPH��VRPH�IHDWXUHV�RI�WKH�PRVW�FRPPRQ�QHXURORJLFDO�PDQLIHVWDWLRQV�
RI�+,9�ZKLFK� LQFOXGHV� WR[RSODVPRVLV�RI� WKH�EUDLQ��30/��RU� VKLQJOHV� LQ�
\RXQJ�DGXOWV�FDQ�SOD\� WKH� UROH�RI� VRPH�FOLQLFDO�QHXURORJLFDO�PDUNHUV� LQ�
GLDJQRVLQJ�WKH�HWLRORJ\�RI�WKH�SURFHVV�
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ɋɈȾȿɊɀȺɇɂȿ� ɇȿɃɊɈɉȿɉɌɂȾɈȼ� ȼ� ɉɅȺɁɆȿ� ɉɊɂ�
ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈɃ�ɂɒȿɆɂɂ�ȽɈɅɈȼɇɈȽɈ�ɆɈɁȽȺ
ɀ�Ƚ��Ʉɚɪɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�&�ɋ��Ƚɭɥɹɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɉɟɪɢɧɚɬɚɥɶɧɵɟ� ɩɨɪɚɠɟɧɢɹ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ±� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨ� ɞɢɚɝɧɨɫɬɢɪɭɟɦɚɹ� ɟɞɢɧɢɰɚ� ɧɨɡɨɥɨɝɢɢ� ɞɟɬɟɣ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ�
ɫɨɦɚɬɢɱɟɫɤɢɯ� ɢ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɫɬɚɰɢɨɧɚɪɚɯ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�
ɪɟɡɤɨ� ɜɨɡɪɨɫɥɨ� ɱɢɫɥɨ� ɞɟɬɟɣ� ɫ� ɧɟɞɨɫɬɚɬɤɚɦɢ� ɜɧɢɦɚɧɢɹ�� ɩɚɦɹɬɢ��
ɩɨɜɵɲɟɧɧɨɣ� ɨɬɜɥɟɤɚɟɦɨɫɬɶɸ� ɢ� ɭɦɫɬɜɟɧɧɨɣ� ɭɬɨɦɥɹɟɦɨɫɬɶɸ�� ȼ�
ɫɬɪɭɤɬɭɪɟ� ɞɟɬɫɤɨɣ� ɢɧɜɚɥɢɞɧɨɫɬɢ� ɩɨɪɚɠɟɧɢɹ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�
ɫɨɫɬɚɜɥɹɸɬ� ɨɤɨɥɨ� ����� ɢɡ� ɧɢɯ� ��±���� ɫɥɭɱɚɟɜ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɜɨɡɞɟɣɫɬɜɢɟɦ� ɩɟɪɢɧɚɬɚɥɶɧɵɯ� ɩɨɜɪɟɠɞɚɸɳɢɯ� ɮɚɤɬɨɪɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɧɟɣɪɨɩɟɩɬɢɞɨɜ�6�����ɜ�ɩɥɚɡɦɟ�
ɤɪɨɜɢ� ɩɪɢ� ɪɚɡɥɢɱɧɨɣ� ɩɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɢɲɟɦɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɋɚɛɨɬɚ�ɩɪɨɜɟɞɟɧɚ�ɧɚ�
ɛɟɥɵɯ�ɤɪɵɫɚɯ�ɫɚɦɰɚɯ�ɫ�ɢɫɯɨɞɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ����±���ɝ��Ʉɥɢɩɢɪɨɜɚɧɢɟ�
ɛɟɡɵɦɹɧɧɨɣ�ɚɪɬɟɪɢɢ�ɩɪɨɜɨɞɢɥɨɫɶ�ɩɨɞ�ɧɚɪɤɨɡɨɦ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɜɪɟɦɟɧɢ�ɤɥɢɩɢɪɨɜɚɧɢɹ�±��������ɢ����ɦɢɧ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�
ɧɟɣɪɨɩɟɩɬɢɞɚ� 6����� ɩɪɨɜɨɞɢɥɢ� ɬɜɟɪɞɨɮɚɡɧɵɦ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�
ɦɟɬɨɞɨɦ�� ɢɫɩɨɥɶɡɭɹ� ɪɟɚɤɬɢɜɵ� ɮɢɪɦɵ� ©&DQ$Jª� �ɒɜɟɰɢɹ���
Ɋɟɡɭɥɶɬɚɬɵ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɧɟɣɪɨɩɟɩɬɢɞɚ�6�����ɜ�ɝɪɭɩɩɟ�ɢɧɬɚɤɬɧɵɯ�ɢ�
ɥɨɠɧɨɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɤɪɵɫ�ɩɨɤɚɡɚɥɨ�ɨɬɫɭɬɫɬɜɢɟ�ɞɨɫɬɨɜɟɪɧɨɣ�ɪɚɡɧɢɰɵ�
ɦɟɠɞɭ�ɞɚɧɧɵɦɢ�ɝɪɭɩɩɚɦɢ�ɠɢɜɨɬɧɵɯ��S!������ɢ�ɫɨɜɩɚɞɚɥɨ�ɫ�ɞɚɧɧɵɦɢ�
ɥɢɬɟɪɚɬɭɪɵ�� ȼ� ɩɥɚɡɦɟ� ɝɪɭɩɩɵ� ɠɢɜɨɬɧɵɯ� ɫ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�
ɤɥɢɩɢɪɨɜɚɧɢɹ�ɚɪɬɟɪɢɢ��ɩɢɬɚɸɳɟɣ�ɝɨɥɨɜɧɨɣ�ɦɨɡɝ��ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ��
ɫɨɞɟɪɠɚɧɢɟ� ɧɟɣɪɨɩɟɩɬɢɞɚ� 6����� ɛɵɥɨ� ɭɜɟɥɢɱɟɧɨ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɤɨɧɬɪɨɥɟɦ� �ɢɧɬɚɤɬɧɵɟ� ɤɪɵɫɵ��� ɜ� ����� ɪɚɡɚ�� ȼ� ɩɥɚɡɦɟ� ɝɪɭɩɩɵ�
ɠɢɜɨɬɧɵɯ�ɫ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɤɥɢɩɢɪɨɜɚɧɢɹ�ɚɪɬɟɪɢɢ��ɩɢɬɚɸɳɟɣ�
ɝɨɥɨɜɧɨɣ� ɦɨɡɝ�� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ�� ɫɨɞɟɪɠɚɧɢɟ� ɧɟɣɪɨɩɟɩɬɢɞɚ� 6�����
ɛɵɥɨ� ɭɜɟɥɢɱɟɧ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ� �ɢɧɬɚɤɬɧɵɟ� ɤɪɵɫɵ��� ɜ�
�����ɪɚɡɚ��ɢ�ɞɚɧɧɵɟ�ɛɵɥɢ�ɜ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɧɟɞɨɫɬɨɜɟɪɧɵɯ�ɩɪɟɞɟɥɚɯ��
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɪɟɞɵɞɭɳɟɣ� ɝɪɭɩɩɨɣ�ɠɢɜɨɬɧɵɯ�� ȼ� ɩɥɚɡɦɟ� ɝɪɭɩɩɵ�
ɠɢɜɨɬɧɵɯ�ɫ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɤɥɢɩɢɪɨɜɚɧɢɹ�ɚɪɬɟɪɢɢ��ɩɢɬɚɸɳɟɣ�
ɝɨɥɨɜɧɨɣ� ɦɨɡɝ�� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ�� ɫɨɞɟɪɠɚɧɢɟ� ɧɟɣɪɨɩɟɩɬɢɞɚ� 6�����
ɛɵɥɨ� ɭɜɟɥɢɱɟɧɨ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ� �ɢɧɬɚɤɬɧɵɟ� ɤɪɵɫɵ��� ɜ�
�����ɪɚɡɚ��Ɉɧɨ�ɞɨɫɬɨɜɟɪɧɨ�ɨɬɥɢɱɚɥɨɫɶ�ɨɬ�ɞɚɧɧɵɯ�ɝɪɭɩɩɵ�ɠɢɜɨɬɧɵɯ�
ɫ�ɤɥɢɩɢɪɨɜɚɧɢɟɦ��ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɜ����ɢ����ɦɢɧ��ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ�ɦɨɠɧɨ�ɨɰɟɧɢɜɚɬɶ�ɤɚɤ�ɭɫɢɥɟɧɧɨɟ�ɨɛɪɚɡɨɜɚɧɢɟ�ɧɟɣɪɨɩɟɩɬɢɞɚ�
ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɢ� ɤɚɤ� ɭɫɢɥɟɧɧɵɣ� ɜɵɛɪɨɫ�
ɬɨɤɫɢɱɟɫɤɢɯ� ɛɟɥɤɨɜ� ɢɡ� ɧɟɣɪɨɰɢɬɨɜ� ɢ� ɝɥɢɚɥɶɧɵɯ� ɤɥɟɬɨɤ� ɜ� ɩɥɚɡɦɭ��
ȼɵɜɨɞɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�
ɪɚɡɥɢɱɧɨɣ� ɩɨ� ɜɪɟɦɟɧɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɢɫɯɨɞɢɬ� ɭɫɢɥɟɧɧɵɣ�
ɜɵɛɪɨɫ� ɜ� ɩɥɚɡɦɭ� ɧɟɣɪɨɩɟɩɬɢɞɚ� 6������ ɩɪɢɱɟɦ�� ɩɪɢ� ɢɲɟɦɢɢ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ���±���ɦɢɧ��ɞɨɫɬɨɜɟɪɧɨɣ�ɪɚɡɧɢɰɵ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�
ɧɟɣɪɨɩɟɩɬɢɞɚ�ɧɟ�ɨɛɧɚɪɭɠɟɧɨ��ɉɪɢ�ɤɥɢɩɢɪɨɜɚɧɢɢ�ɜ�ɬɟɱɟɧɢɟ����ɦɢɧ��
ɨɛɧɚɪɭɠɟɧɨ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɧɟɣɪɨɩɟɩɬɢɞɚ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�
ɤɪɵɫ�

1(8523(37,'(6�&217(17�,1�3/$60$�,1�(;3(5,0(17$/�
,6&+(0,$�2)�7+(�%5$,1
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6FLHQWL¿F�$GYLVRU�±�6�6��*XO\DPRY
7DVKNHQW�3HGLDWULF�0HGLFDO�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ��3HULQDWDO�OHVLRQV�RI�WKH�QHUYRXV�V\VWHP�±�WKH�PRVW�IUHTXHQWO\�
GLDJQRVHG� QRVRORJ\� XQLW� WKDW� FKLOGUHQ� VXIIHU� IURP� LQ� VRPDWLF� DQG�
QHXURORJLFDO�KRVSLWDOV��/DVW�\HDUV�KDV�GUDPDWLFDOO\�LQFUHDVHG�WKH�QXPEHU�
RI� FKLOGUHQ�ZLWK� ODFN�RI� DWWHQWLRQ��PHPRU\�� LQFUHDVHG�GLVWUDFWLELOLW\� DQG�
PHQWDO�IDWLJXH��,Q�VWUXFWXUH�RI�FKLOGUHQ�GLVDELOLW\�QHUYRXV�V\VWHP�DFFRXQW�
IRU�DERXW�����DQG���±����RI�WKHP�DUH�GXH�WR�WKH�LQÀXHQFH�RI�SHULQDWDO�
GDPDJLQJ� IDFWRUV�� $LP�� 7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� H[DPLQH�
WKH� FRQWHQW� RI� QHXURSHSWLGH� 6����� LQ� SODVPD� DW� GLIIHUHQW� GXUDWLRQ� RI�
H[SHULPHQWDO�FHUHEUDO�LVFKHPLD��0DWHULDOV�DQG�PHWKRGV��:RUN�ZDV�FDUULHG�
RXW�RQ�PDOH�ZKLWH� UDWV�ZLWK� LQLWLDO�ERG\�ZHLJKW�RI����±����J��&OLSSLQJ�
RI�LQQRPLQDWH�DUWHU\�ZDV�SHUIRUPHG�XQGHU�QDUFRVLV��7KH�GXUDWLRQ�RI�WLPH�

FOLSSLQJ�ZDV� ���� ��� DQG� ���PLQ��'HWHUPLQDWLRQ� RI� QHXURSHSWLGH� 6�����
ZDV�SHUIRUPHG�E\�VROLG�SKDVH�LPPXQRHQ]\PDWLF�PHWKRG�XVLQJ�UHDJHQWV�
©&DQ$Jª��6ZHGHQ���5HVXOWV��'HWHUPLQDWLRQ�RI�QHXURSHSWLGH�6�����LQ�WKH�
LQWDFW� DQG� VKDP�RSHUDWHG� UDWV� VKRZHG�QR� VLJQL¿FDQW� GLIIHUHQFH�EHWZHHQ�
WKHVH�JURXSV�RI�DQLPDOV��S!������DQG�FRLQFLGHG�ZLWK�WKH�IDFWV�RI�OLWHUDWXUH��
,Q�SODVPD�RI�DQLPDOV�ZKLFK�FHUHEUDO�DUWHULHV�ZHUH�FOLSSLQJ�IRU����PLQXWHV�
WKH�FRQWHQWV�RI�QHXURSHSWLGH�6�����ZDV�LQFUHDVHG�±�FRPSDUHG�WR�FRQWURO�
JURXS��LQWDFW�UDW�������WLPHV��,Q�SODVPD�RI�DQLPDOV�ZKLFK�FHUHEUDO�DUWHULHV�
ZHUH�FOLSSLQJ�IRU����PLQ��WKH�FRQWHQWV�RI�QHXURSHSWLGH�6�����ZDV�LQFUHDVHG�
FRPSDUHG� WR�FRQWURO�JURXS� �LQWDFW� UDW������� WLPHV�DQG� WKH�GDWD�ZHUH�QRW�
VWDWLVWLFDOO\�VLJQL¿FDQW��FRPSDUHG�ZLWK�WKH�SUHYLRXV�JURXS�RI�DQLPDOV��,Q�
WKH�SODVPD�RI�DQLPDOV�ZKLFK�FHUHEUDO�DUWHULHV�ZHUH�FOLSSLQJ�IRU����PLQ��WKH�
FRQWHQWV�RI�QHXURSHSWLGH�6�����ZDV�LQFUHDVHG�FRPSDUHG�WR�FRQWURO�JURXS�
�LQWDFW� UDW������� WLPHV�DQG�ZDV� VLJQL¿FDQWO\�GLIIHUHQW� IURP� WKHVH�JURXSV�
RI� DQLPDOV�ZLWK� FOLSSLQJ� DQG� ODVWLQJ���±���PLQ��7KH�GDWD� REWDLQHG� FDQ�
EH�HYDOXDWHG�DV�WKH�LQFUHDVHG�IRUPDWLRQ�RI�QHXURSHSWLGH�UHVXOWLQJ�FHUHEUDO�
LVFKHPLD�DQG�HQKDQFHG�HPLVVLRQ�RI�WR[LF�SURWHLQV�E\�QHXURQHV�DQG�JOLDO�
FHOOV�LQ�SODVPD��&RQFOXVLRQ��$V�D�UHVXOW�RI�H[SHULPHQWDO�FHUHEUDO�LVFKHPLD�
ODVWLQJ� GLIIHUHQW� WLPH�� HQKDQFHG� HPLVVLRQ� RI� QHXURSHSWLGH� 6����� RFFXUV�
LQ� SODVPD�� EHVLGHV� WKHUH�ZDV� QRW� GHWHFWHG� WKH� UHOLDEOH� GLIIHUHQFH� LQ� WKH�
DPRXQW�RI�QHXURSHSWLGH�LI�LVFKHPLD�ODVWHG���±���PLQ��%XW�ZKHQ�FOLSSLQJ�
ODVWHG����PLQ��±�PD[LPXP�FRQFHQWUDWLRQ�RI�QHXURSHSWLGH�ZDV�GHWHFWHG�LQ�
UDW¶V�SODVPD�

ɉɊɈɎɂɅȺɄɌɂɄȺ� ɇȺɁȺɅɖɇɈȽɈ� ɇɈɋɂɌȿɅɖɋɌȼȺ�
6�$85(86�ɋɊȿȾɂ�ɋɌɍȾȿɇɌɈȼ�ɆȿȾɂɐɂɇɋɄɈȽɈ�ȼɍɁȺ
ɋ�Ɇ��Ʉɨɧɧɨɜɚ��Ʌ�Ɇ��Ⱥɡɧɚɛɚɟɜɚ��ɋ�Ȼ��Ʉɢɪɝɢɡɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�ɇ��ɑɚɣɧɢɤɨɜɚ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɧɚɡɚɥɶɧɨɝɨ� ɫɬɚɮɢɥɨɤɨɤɤɨɜɨɝɨ�
ɛɚɤɬɟɪɢɨɧɨɫɢɬɟɥɶɫɬɜɚ� ɜ� ɫɨɜɪɟɦɟɧɧɨɟ� ɜɪɟɦɹ� ɨɫɬɚɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ��
ɨɫɨɛɟɧɧɨ�ɜ�ɩɪɚɤɬɢɱɟɫɤɨɦ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ��ɋɬɚɮɢɥɨɤɨɤɤɢ�ɨɫɬɚɸɬɫɹ�
ɨɞɧɢɦ� ɢɡ� ɜɟɞɭɳɢɯ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɢ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɵɯ� ɢɧɮɟɤɰɢɣ� �Ⱦɟɪɹɛɢɧ� Ⱦ�Ƚ���
������� Ɉɫɧɨɜɧɵɦ� ɢɫɬɨɱɧɢɤɨɦ� ɩɨɞɨɛɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɹɜɥɹɸɬɫɹ�
ɛɚɤɬɟɪɢɨɧɨɫɢɬɟɥɢ�� ɜ� ɬɨɦ�ɱɢɫɥɟ�ɢ�ɦɟɞɢɰɢɧɫɤɢɣ�ɩɟɪɫɨɧɚɥ�ɥɟɱɟɛɧɨɝɨ�
ɭɱɪɟɠɞɟɧɢɹ��ɗɮɮɟɤɬɢɜɧɨɣ�ɦɟɪɨɣ�ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɧɨɡɨɤɨɦɢɚɥɶɧɵɯ�ɢɧɮɟɤɰɢɣ�ɜ�ɥɟɱɟɛɧɵɯ�ɫɬɚɰɢɨɧɚɪɚɯ�
ɫɱɢɬɚɟɬɫɹ�ɜɵɹɜɥɟɧɢɟ�ɢ�ɫɚɧɚɰɢɹ�ɫɬɚɮɢɥɨɤɨɤɤɨɜɵɯ�ɛɚɤɬɟɪɢɨɧɨɫɢɬɟɥɟɣ��
ɨɫɨɛɟɧɧɨɝɨ� ɪɟɡɢɞɟɧɬɧɨɝɨ� ɬɢɩɚ� ɫɪɟɞɢ� ɦɟɞɢɰɢɧɫɤɢɯ� ɫɨɬɪɭɞɧɢɤɨɜ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɞɟɧɢɟ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɧɚɡɚɥɶɧɨɝɨ� ɧɨɫɢɬɟɥɶɫɬɜɚ� 6�DXUHXV� ɭ� ɫɬɭɞɟɧɬɨɜ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɜɭɡɚ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ� ɫ� ɛɨɥɶɧɵɦɢ� ɜɨ� ɜɪɟɦɹ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɩɪɚɤɬɢɤɢ� ɜ� ɥɟɱɟɛɧɨɦ� ɫɬɚɰɢɨɧɚɪɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɋɪɟɞɢ����ɨɛɫɥɟɞɭɟɦɵɯ�ɫɬɭɞɟɧɬɨɜ���ɤɭɪɫɚ�ɝɪɭɩɩɚ�ɪɟɡɢɞɟɧɬɧɵɯ�
ɧɚɡɚɥɶɧɵɯ� ɧɨɫɢɬɟɥɟɣ� 6�DXUHXV� ɫɨɫɬɚɜɢɥɚ� ��� �������� ɱɟɥɨɜɟɤ�� Ɍɢɩ�
ɧɨɫɢɬɟɥɶɫɬɜɚ� ɨɩɪɟɞɟɥɹɥɢ� ɩɨ� ɢɡɜɟɫɬɧɨɣ� ɦɟɬɨɞɢɤɟ� �Ȼɭɯɚɪɢɧ� Ɉ�ȼ��
ɢ� ɞɪ��� ������� Ⱦɥɹ� ɫɚɧɚɰɢɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɨɦɦɟɪɱɟɫɤɢɣ� ɩɪɟɩɚɪɚɬ�
±� ɢɧɞɭɤɬɨɪ� ɷɧɞɨɝɟɧɧɨɝɨ� ɢɧɬɟɪɮɟɪɨɧɚ� ɥɢɧɢɦɟɧɬ� ©ɐɢɤɥɨɮɟɪɨɧª��
ɢɡɭɱɟɧɢɟ� ɤɥɢɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɤɨɬɨɪɨɝɨ� ɜɵɹɜɢɥɨ� ɟɝɨ�
ɫɩɨɫɨɛɧɨɫɬɶ� ɧɨɪɦɚɥɢɡɨɜɚɬɶ� ɦɢɤɪɨɛɢɨɰɟɧɨɡ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ�
ɧɨɫɚ� ɢ� ɡɟɜɚ� �ȼɵɫɨɱɢɧɚ� ɂ�Ʌ�� ɢ� ɞɪ��� ������� ɋɚɧɚɰɢɸ� ɩɪɨɜɨɞɢɥɢ��
ɫɨɝɥɚɫɧɨ�ɢɡɜɟɫɬɧɨɦɭ�ɫɩɨɫɨɛɭ��Ȼɭɯɚɪɢɧ�Ɉ�ȼ��ɢ�ɞɪ����������Ɋɟɡɭɥɶɬɚɬɵ��
Ɉɛɫɥɟɞɭɟɦɵɦ� ɥɢɰɚɦ�� ɭ� ɤɨɬɨɪɵɯ� ɛɵɥ� ɨɩɪɟɞɟɥɟɧ� ɪɟɡɢɞɟɧɬɧɵɣ� ɬɢɩ�
ɧɨɫɢɬɟɥɶɫɬɜɚ�6�DXUHXV��ɩɪɨɜɨɞɢɥɢ�ɨɛɪɚɛɨɬɤɭ�ɩɟɪɟɞɧɢɯ�ɨɬɞɟɥɨɜ�ɧɨɫɚ�
ɩɪɟɩɚɪɚɬɨɦ�©ɐɢɤɥɨɮɟɪɨɧª�ɟɠɟɞɧɟɜɧɨ�ɜ�ɬɟɱɟɧɢɟ���ɞɧɟɣ��ɨɫɭɳɟɫɬɜɥɹɹ�
ɩɚɪɚɥɥɟɥɶɧɨ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɩɨɤɚɡɚɜɲɟɟ�� ɱɬɨ�
ɩɨ� ɨɤɨɧɱɚɧɢɸ� ɫɚɧɚɰɢɢ� 6�ɚXUHXV� ɛɵɥ� ɢɡɨɥɢɪɨɜɚɧ� ɬɨɥɶɤɨ� ɭ� �� ɢɡ� ���
ɫɚɧɢɪɭɟɦɵɯ� ɥɢɰ� �ɜ� ������ ɫɥɭɱɚɟɜ��� ɩɪɢ� ɷɬɨɦ� ɭ� �� ɢɡ� ɨɛɫɥɟɞɭɟɦɵɯ�
ɜɵɞɟɥɢɥɢ� ɫɦɟɲɚɧɧɭɸ� ɤɭɥɶɬɭɪɭ� ɡɨɥɨɬɢɫɬɨɝɨ� ɢ� ɤɨɚɝɭɥɚɡɨɧɟɝɚɬɢɜɧɵɯ�
ɫɬɚɮɢɥɨɤɨɤɤɨɜ� �6�HSLGHUPLGLV�� 6�KRPLQLV��� ɩɪɢɱɟɦ� ɲɬɚɦɦɵ� 6�ɚXUHXV�
ɨɛɥɚɞɚɥɢ�ɞɨɫɬɚɬɨɱɧɨ�ɧɢɡɤɢɦ�ɩɨɤɚɡɚɬɟɥɟɦ�ɦɢɤɪɨɛɧɨɣ�ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ�
����±����OJ�ɄɈȿ���ɢ�ɧɨɫɢɬɟɥɶɫɬɜɨ�ɡɨɥɨɬɢɫɬɵɯ�ɫɬɚɮɢɥɨɤɨɤɤɨɜ��ɫɨɝɥɚɫɧɨ�
ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ� ɦɟɬɨɞɢɤɟ� ɨɩɪɟɞɟɥɟɧɢɹ� ɯɚɪɚɤɬɟɪɚ� ɧɨɫɢɬɟɥɶɫɬɜɚ��
ɢɡɦɟɧɢɥɨɫɶ�ɫ�ɪɟɡɢɞɟɧɬɧɨɝɨ�ɧɚ�ɬɪɚɧɡɢɬɨɪɧɵɣ�ɬɢɩ��ɍ����ɫɚɧɢɪɨɜɚɧɧɵɯ�
ɫɬɭɞɟɧɬɨɜ� ɩɪɨɢɡɨɲɥɚ� ɩɨɥɧɚɹ� ɷɥɢɦɢɧɚɰɢɹ� 6�ɚXUHXV� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ�
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ɡɚɦɟɧɨɣ� ɩɚɬɨɝɟɧɧɨɝɨ� 6�DXUHXV� ɧɚ� 6�HSLGHUPLGLV� ±� ɩɪɟɞɫɬɚɜɢɬɟɥɹ�
ɧɨɪɦɨɮɥɨɪɵ�ɞɚɧɧɨɝɨ�ɛɢɨɬɨɩɚ��ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɨɜɟɞɟɧɧɨɣ�ɫɚɧɚɰɢɢ�
ɪɟɡɢɞɟɧɬɧɨɝɨ�ɧɨɫɢɬɟɥɶɫɬɜɚ�6�DXUHXV�ɫɨɫɬɚɜɢɥɚ��������ɉɪɢ�ɢɡɭɱɟɧɢɢ�
ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɩɪɟɩɚɪɚɬɚ� ɨɤɚɡɚɥɨɫɶ�� ɱɬɨ� ɞɚɠɟ� ɱɟɪɟɡ�
ɲɟɫɬɶ� ɦɟɫɹɰɟɜ� ɷɮɮɟɤɬ� ɫɨɯɪɚɧɢɥɫɹ�� ɚ� ɡɚ� ɫɱɟɬ� ɫɦɟɧɵ� ɪɟɡɢɞɟɧɬɧɨɝɨ�
ɧɨɫɢɬɟɥɶɫɬɜɚ� 6�DXUHXV� ɧɚ� ɬɪɚɧɡɢɬɨɪɧɵɣ� ɬɢɩ�� ɷɥɢɦɢɧɢɪɭɸɳɢɣ�
ɜɩɨɫɥɟɞɫɬɜɢɢ� ɢɡ� ɨɪɝɚɧɢɡɦɚ� ɫɚɧɢɪɭɟɦɵɯ�� ɫɨɫɬɚɜɢɥ� ������� ȼɵɜɨɞɵ��
Ɉɩɵɬ�ɩɪɢɦɟɧɟɧɢɹ�ɩɪɟɩɚɪɚɬɚ�ɢɧɞɭɤɬɨɪɚ�ɢɧɬɟɪɮɟɪɨɧɚ�©ɐɢɤɥɨɮɟɪɨɧª�
ɞɥɹ� ɫɚɧɚɰɢɢ� ɧɚɡɚɥɶɧɨɝɨ� ɧɨɫɢɬɟɥɶɫɬɜɚ� 6�DXUHXV� ɫɪɟɞɢ� ɫɬɭɞɟɧɬɨɜ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɜɭɡɚ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɞɚɧɧɵɣ� ɫɩɨɫɨɛ� ɫɚɧɚɰɢɢ� ɧɟ� ɬɨɥɶɤɨ�
ɷɮɮɟɤɬɢɜɟɧ�� ɧɨ� ɢ� ɨɛɥɚɞɚɟɬ� ɞɥɢɬɟɥɶɧɵɦ� ɫɚɧɢɪɭɸɳɢɦ� ɷɮɮɟɤɬɨɦ� ɡɚ�
ɫɱɟɬ�ɧɨɪɦɚɥɢɡɚɰɢɢ�ɦɢɤɪɨɛɧɨɝɨ�ɛɢɨɰɟɧɨɡɚ�ɫɥɢɡɢɫɬɵɯ�ɨɛɨɥɨɱɟɤ�ɧɨɫɚ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɟɩɚɪɚɬ� ©ɐɢɤɥɨɮɟɪɨɧª� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧ�
ɧɟ� ɬɨɥɶɤɨ� ɞɥɹ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɷɤɡɨɝɟɧɧɨɝɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɫɬɚɮɢɥɨɤɨɤɤɨɜɨɣ�ɢɧɮɟɤɰɢɢ��ɡɚ�ɫɱɟɬ�ɫɜɨɟɝɨ�ɫɚɧɢɪɭɸɳɟɝɨ�ɷɮɮɟɤɬɚ��ɧɨ�
ɢ�ɞɥɹ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɡɚɛɨɥɟɜɚɧɢɣ�ɨɪɝɚɧɨɜ�ɞɵɯɚɧɢɹ�ɫɚɧɢɪɭɟɦɵɯ��ɬɚɤ�
ɤɚɤ� ɩɪɨɢɫɯɨɞɢɬ� ɷɥɢɦɢɧɚɰɢɹ� ɩɚɬɨɝɟɧɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ� ɢɡ� ɨɪɝɚɧɢɡɦɚ�
ɯɨɡɹɢɧɚ� ɢ� ɧɨɪɦɚɥɢɡɚɰɢɹ�ɦɢɤɪɨɛɢɨɰɟɧɨɡɚ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ� ɧɨɫɚ�
ɢ�ɡɟɜɚ�

3523+</$;,6�2)�6�$85(86�1$6$/�&$55,$*(�,1�0(',&$/�
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6�0��.RQQRYD��/�0��$]QDEDHYD��6�%��.LUJL]RYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�1��&KDLQLNRYD
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��$W� SUHVHQW� WKH� SUREOHP� RI� QDVDO� EDFWHULDO� VWDSK\ORFRFFXV�
FDUULDJH�SURSK\OD[LV�UHPDLQV�DFWXDO��HVSHFLDOO\�LQ�SUDFWLFDO�SXEOLF�KHDOWK�
VHUYLFH��6WDSK\ORFRFFL�DUH�FRQVLGHUHG�WR�EH�RQH�RI�WKH�OHDGLQJ�HWLRORJLFDO�
IDFWRUV� RI� KRVSLWDO� LQIHFWLRQ� DSSHDUDQFH� DQG� VSUHDGLQJ� �'HU\DELQ�'�*���
�������7KH�PDLQ�VRXUFH�RI�VXFK�GLVHDVHV�DUH�EDFWHULD�FDUULHUV�� LQFOXGLQJ�
KRVSLWDO� VWDII�� (IIHFWLYH�PHDVXUH� RI� DQWLHSLGHPLF� FRQWURO� RI� QRVRFRPLDO�
LQIHFWLRQ� VSUHDGLQJ� LQ� KRVSLWDOV� LV� FRQVLGHUHG� WKH� UHOLHI� DQG� VDQLWDWLRQ�
RI� VWDSK\ORFRFFXV� EDFWHULD� FDUULHUV�� HVSHFLDOO\� RI� UHVLGHQW� W\SH� DPRQJ�
KRVSLWDO� VWDII�� $LP�� 7R� FRQGXFW� GLDJQRVWLFV� DQG� SURSK\OD[LV� RI� QDVDO�
6�DXUHXV� FDUULDJH� LQ� PHGLFDO� VWXGHQWV� FRQWDFWLQJ� GLUHFWO\� ZLWK� SDWLHQWV�
GXULQJ�SUDFWLFH�LQ�KRVSLWDOV��0DWHULDOV�DQG�PHWKRGV��$PRQJ����H[DPLQHG�
WKLUG�\HDU� VWXGHQWV� WKH� JURXS� RI� UHVLGHQW� QDVDO� 6�DXUHXV� FDUULHUV� LV� ���
�������� SHUVRQV��7KH� W\SH� RI� FDUULDJH�ZDV� GHWHUPLQHG�ZLWK� WKH� NQRZQ�
PHWKRG� �%XNKDULQ�2�9��HW� DO����������7KH�FRPPHUFLDO�PHGLFLQH� LQGXFHU�
RI�HQGRJHQRXV�LQWHUIHURQ�OLQLPHQW�©7VLNORIHURQª�ZDV�XVHG�IRU�VDQLWDWLRQ��
WKH� VWXG\� RI� LWV� FOLQLFDO� HI¿FLHQF\� UHYHDOHG� LWV� DELOLW\� WR� QRUPDOL]H�
PLFURELRFHQRVLV� RI� QRVH� DQG� WKURDW� PXFRXV� PHPEUDQHV� �9\VRFKLQD�
,�/�� HW� DO��� ������� 6DQLWDWLRQ�ZDV�PDGH� DFFRUGLQJ� WR� WKH� NQRZQ�PHWKRG�
�%XNKDULQ�2�9��HW�DO����������5HVXOWV��6DQLWDWLRQ�RI�DQWHULRU�QRVH�SDUWV�LQ�
H[DPLQHG� SHUVRQV� ZLWK� UHVLGHQW� W\SH� 6�DXUHXV� FDUULDJH� ZDV� FRQGXFWHG�
ZLWK�WKH�PHGLFLQH�©7VLNORIHURQª�GDLO\�IRU���GD\V��PDNLQJ�EDFWHULRORJLFDO�
UHVHDUFK�SDUDOOHOV��ZKLFK�VKRZHG�WKDW�6�DXUHXV�ZDV�LVRODWHG�RQO\�LQ���RI�
���VDQLWDWHG�SHUVRQV����������WKH�PL[HG�FXOWXUH�RI�JROGHQ�DQG�FRDJXODVH�
QHJDWLYH� 6WDSK\ORFRFFL� LVRODWHG� LQ� �� H[DPLQHG� SHUVRQV� �6�HSLGHUPLGLV��
6�KRPLQLV�� DQG� 6�DXUHXV� VWUDLQV� KDG� TXLWH� ORZ� LQGLFDWLRQ� RI� PLFURELDO�
FRQWDPLQDWLRQ� DQG� DFFRUGLQJ� WR� WKH� DSSOLHG�PHWKRG� WKH�6WDSK\ORFRFFXV�
DXUHXV� FDUULDJH�ZDV� FKDQJHG� IURP� UHVLGHQW� WR� WUDQVLHQW� W\SH�� &RPSOHWH�
6�DXUHXV�HOLPLQDWLRQ�ZLWK�WKH�IROORZLQJ�SDWKRJHQLF�6�DXUHXV�H[FKDQJH�WR�
6�� HSLGHUPLGLV� ±� WKH� QRUPDO� ÀRUD� UHSUHVHQWDWLYH� RI� WKH� JLYHQ� ELRWRSH� ±�
RFFXUUHG�LQ����VDQLWDWHG�SHUVRQV��(IIHFWLYHQHVV�RI�WKH�FRQGXFWHG�VDQLWDWLRQ�
RI�WKH�UHVLGHQW�6�DXUHXV�FDUULDJH�ZDV��������,W�WXUQHG�RXW�WKDW�LQ�VWXG\LQJ�
ORQJ�DFWLQJ� DFWLRQ� RI� WKH�PHGLFLQH�� HYHQ� VL[�PRQWKV� ODWHU� WKH� HIIHFW� RI�
PHGLFLQH�UHPDLQHG�DQG�E\�FKDQJLQJ�UHVLGHQW�6�DXUHXV�FDUULDJH�WR�WUDQVLHQW�
W\SH�� HOLPLQDWLQJ� VXEVHTXHQWO\� IURP� WKH� VDQLWDWHG� SHUVRQ¶V� ERG\�� ZDV�
�������&RQFOXVLRQ��7KH�H[SHULHQFH�RI�XVLQJ�PHGLFLQH�LQGXFHU�LQWHUIHURQ�
©7VLNORIHURQª�IRU�VDQLWDWLRQ�RI�QDVDO�6�DXUHXV�FDUULDJH�LQ�PHGLFDO�VWXGHQWV�
VKRZHG� WKDW� VXFK�ZD\�RI� VDQLWDWLRQ� LV� QRW� RQO\� HIIHFWLYH� EXW� DOVR� KDV� D�
ORQJ�VDQLWL]LQJ�HIIHFW�GXH�WR�WKH�QRUPDOL]DWLRQ�RI�PLFURELDO�ELRFHQRVLV�RI�
WKH�QDVDO�PXFRXV�PHPEUDQHV��7KXV� WKH�PHGLFLQH�©7VLNORIHURQª�PD\�EH�
XVHG�QRW�RQO\�IRU�SUHYHQWLQJ�WKH�H[RJHQRXV�VSUHDGLQJ�RI�VWDSK\ORFRFFXV�
LQIHFWLRQ�GXH�WR�LWV�VDQLWL]LQJ�HIIHFW��EXW�DOVR�IRU�SUHYHQWLRQ�RI�UHVSLUDWRU\�
GLVHDVHV� EHFDXVH� SDWKRJHQLF� PLFURÀRUD� HOLPLQDWLRQ� IURP� WKH� SHUVRQ¶V�
ERG\� RFFXUV� DQG� QRUPDOL]DWLRQ� RI� PLFURELRFHQRVLV� RI� QRVH� DQG� WKURDW�
PXFRXV�PHPEUDQHV�WDNHV�SODFH�

ȺɇɌɂȻɂɈɌɂɄɈɑɍȼɋɌȼɂɌȿɅɖɇɈɋɌɖ�ɉɊɈȻɂɈɌɂɑȿɋɄɂɏ�
ɒɌȺɆɆɈȼ� /$&72%$&,//86� 633�� ȼ� ɊȺɁɇɕɏ� ɍɋɅɈȼɂəɏ�
ȽȺɁɈȼɈȽɈ�ɋɈɋɌȺȼȺ�ȺɌɆɈɋɎȿɊɕ�ɄɍɅɖɌɂȼɂɊɈȼȺɇɂə
ȿ�Ɉ��Ʉɨɪɨɬɤɢɯ
ɇɚɭɱɧɵɣ� ɪɭɤɨɜɨɞɢɬɟɥɶ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ȿ�Ɇ�� Ȼɚɛɢɱ�� ɤ�ɦ�ɧ�� ɋ�ȼ��
Ʉɚɥɢɧɢɱɟɧɤɨ
ɂɧɫɬɢɬɭɬ� ɦɢɤɪɨɛɢɨɥɨɝɢɢ� ɢ� ɢɦɦɭɧɨɥɨɝɢɢ� ɢɦ�� ɂ�ɂ�� Ɇɟɱɧɢɤɨɜɚ��
ɏɚɪɶɤɨɜ��ɍɤɪɚɢɧɚ�

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɩɨɫɬɨɹɧɧɨ� ɭɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ� ɭɠɟ�
ɫɭɳɟɫɬɜɭɸɳɢɟ� ɢ� ɫɨɡɞɚɸɬɫɹ� ɧɨɜɵɟ� ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɵɟ� ɩɪɟɩɚɪɚɬɵ��
ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɞɥɹ�ɤɨɪɪɟɤɰɢɢ�ɞɢɫɛɢɨɬɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ�ɱɚɳɟ�
ɜɫɟɝɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɪɨɛɢɨɬɢɤɢ��ɫɨɞɟɪɠɚɳɢɟ�ɥɚɤɬɨɛɚɤɬɟɪɢɢ��ɤɨɬɨɪɵɟ�
ɜ�ɛɨɥɶɲɟɣ�ɢɥɢ�ɦɟɧɶɲɟɣ�ɫɬɟɩɟɧɢ�ɨɛɥɚɞɚɸɬ�ɩɪɢɪɨɞɧɨɣ�ɭɫɬɨɣɱɢɜɨɫɬɶɸ�
ɤ� ɰɟɥɨɦɭ� ɪɹɞɭ� ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɵɯ� ɜɟɳɟɫɬɜ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɢɯ� ɞɥɹ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɩɪɢ� ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ��
ɉɨ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�� ɪɚɡɧɵɟ� ɭɫɥɨɜɢɹ� ɜ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɧɢɲɚɯ�
ɱɟɥɨɜɟɱɟɫɤɨɝɨ�ɨɪɝɚɧɢɡɦɚ�ɦɨɝɭɬ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɚɬɶɫɹ�ɨɬ�ɭɫɥɨɜɢɣ��
ɫɨɡɞɚɧɧɵɯ� LQ� YLWUR�� ɩɨ� ɦɧɨɝɢɦ� ɩɚɪɚɦɟɬɪɚɦ�� ɜ� ɬ�ɱ�� ɢ� ɩɨ� ɝɚɡɨɜɨɦɭ�
ɫɨɫɬɚɜɭ��ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ�ɲɬɚɦɦɨɜ� ɥɚɤɬɨɛɚɤɬɟɪɢɣ�
ɚɷɪɨɬɨɥɟɪɚɧɬɧɵ�� ɞɥɹ� ɢɯ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɦɢɤɪɨɚɷɪɨɮɢɥɶɧɵɟ�
ɭɫɥɨɜɢɹ� ɹɜɥɹɸɬɫɹ� ɨɩɬɢɦɚɥɶɧɵɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɞɟɧɢɟ�
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɚɧɬɢɛɢɨɬɢɤɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɲɬɚɦɦɨɜ� /DFWREDFLOOXV� DFLGRSKLOXV� ɢ� /�SODQWDUXP�
ɜ� ɪɚɡɧɵɯ� ɭɫɥɨɜɢɹɯ� ɝɚɡɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɚɬɦɨɫɮɟɪɵ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��ɒɬɚɦɦɵ�� ɜɡɹɬɵɟ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɨɥɭɱɟɧɵ�
ɢɡ� ɩɪɨɛɢɨɬɢɤɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� Ɋɨɫɫɢɢ�� ɍɤɪɚɢɧɵ� ɢ� ɋɒȺ��
Ɇɢɤɪɨɚɷɪɨɮɢɥɶɧɵɟ�ɭɫɥɨɜɢɹ�ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ�ɫɨɡɞɚɜɚɥɢ�ɫ�ɩɨɦɨɳɶɸ�
ɝɚɡɨɝɟɧɟɪɢɪɭɸɳɢɯ�ɩɚɤɟɬɨɜ�*HQHUDWRU�*(1ER[�PLFURDHU� �ELR0HULHX[��
Ɏɪɚɧɰɢɹ���Ⱥɧɬɢɛɢɨɬɢɤɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɢɡɭɱɚɥɢ�ɞɢɫɤɨ�ɞɢɮɮɭɡɧɵɦ�
ɦɟɬɨɞɨɦ� .LUE\�%DXHU�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɥɢ�
ɫɨɝɥɚɫɧɨ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ�� ɪɚɡɪɚɛɨɬɚɧɧɵɦ�ɤɨɦɢɬɟɬɨɦ�ɤɥɢɧɢɱɟɫɤɢɯ�ɢ�
ɥɚɛɨɪɚɬɨɪɧɵɯ�ɫɬɚɧɞɚɪɬɨɜ�ȼɈɁ��Ɋɟɡɭɥɶɬɚɬɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɨɜɟɞɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ�
ɤɭɥɶɬɭɪ�ɤ�ɚɧɬɢɦɢɤɪɨɛɧɵɦ�ɩɪɟɩɚɪɚɬɚɦ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɝɚɡɨɜɵɣ�ɫɨɫɬɚɜ�
ɚɬɦɨɫɮɟɪɵ� ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɫɭɳɟɫɬɜɟɧɧɨ� ɜɥɢɹɥ� ɧɚ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ�
ɥɚɤɬɨɛɚɤɬɟɪɢɣ� ɤ� ɧɚɢɛɨɥɟɟ� ɢɫɩɨɥɶɡɭɟɦɵɦ� ɜ� ɩɪɚɤɬɢɱɟɫɤɨɣ�ɦɟɞɢɰɢɧɟ�
ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɵɦ� ɫɪɟɞɫɬɜɚɦ�� Ɍɚɤ�� ɩɪɢ� ɚɷɪɨɛɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ� ɜɫɟ� ɢɫɫɥɟɞɨɜɚɧɧɵɟ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɟ� ɲɬɚɦɦɵ�
ɥɚɤɬɨɛɚɤɬɟɪɢɣ�� ɛɵɥɢ� ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ� ɤ� ɢɧɝɢɛɢɬɨɪɨɡɚɳɢɳɟɧɧɵɦ�
ɩɟɧɢɰɢɥɥɢɧɚɦ��ɚɦɩɢɰɢɥɥɢɧ�ɫɭɥɶɛɚɤɬɚɦ���ɤɚɪɛɨɩɟɧɟɦɚɦ��ɦɟɪɨɩɟɧɟɦ���
ɮɬɨɪɯɢɧɨɥɨɧɚɦ��ɨɮɥɨɤɫɚɰɢɧ��ɢ�ɦɚɤɪɨɥɢɞɚɦ��ɚɡɢɬɪɨɦɢɰɢɧ���ɍɫɥɨɜɢɹ�
ɩɨɧɢɠɟɧɧɨɝɨ� ɩɚɪɰɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɤɢɫɥɨɪɨɞɚ� ɩɪɢɜɨɞɢɥɢ� ɤ�
ɢɡɦɟɧɟɧɢɸ� ɚɧɬɢɛɢɨɬɢɤɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɥɚɤɬɨɛɚɤɬɟɪɢɣ�� Ʉɪɨɦɟ�
ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ�ɚɧɬɢɦɢɤɪɨɛɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɨɛɢɨɬɢɱɟɫɤɢɟ�ɲɬɚɦɦɵ�
ɩɪɨɹɜɢɥɢ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɢ�ɤ�ɰɟɮɚɥɨɫɩɨɪɢɧɚɦ�,,��,,,�ɢ�,9�ɩɨɤɨɥɟɧɢɹ�
�ɰɟɮɭɪɨɤɫɢɦ��ɰɟɮɨɬɚɤɫɢɦ��ɰɟɮɟɩɢɦ��ɢ�ɬɟɬɪɚɰɢɤɥɢɧɚɦ��ɞɨɤɫɢɰɢɤɥɢɧ���
Ɍɚɤɨɟ�ɢɡɦɟɧɟɧɢɟ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɦɨɠɟɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɫɧɢɠɟɧɢɸ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɩɪɢ� ɢɯ�
ɫɨɜɦɟɫɬɧɨɦ�ɩɪɢɟɦɟ�ɫ�ɚɧɬɢɛɢɨɬɢɤɚɦɢ��ɨɫɨɛɟɧɧɨ�ɜ�ɬɤɚɧɹɯ�ɨɪɝɚɧɢɡɦɚ�
ɜ� ɭɫɥɨɜɢɹɯ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɚɷɪɚɰɢɢ�� ȼɵɜɨɞɵ�� Ɉɛɨɛɳɚɹ� ɪɟɡɭɥɶɬɚɬɵ��
ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ��ɱɬɨ�ɩɨɞɛɨɪ�ɲɬɚɦɦɨɜ�ɥɚɤɬɨɛɚɰɢɥɥ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�
ɩɪɨɛɢɨɬɢɤɨɜ�ɞɨɥɠɟɧ�ɭɱɢɬɵɜɚɬɶ�ɝɚɡɨɜɵɣ�ɫɨɫɬɚɜ�ɚɬɦɨɫɮɟɪɵ�ɢɧɤɭɛɚɰɢɢ�
ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɢɯ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�

$17,%,27,&� 6(16,7,9,7<� 2)� 352%,27,&� 675$,16�
/$&72%$&,//86� 633�� ,1� ',))(5(17� &21',7,216� 2)�
$70263+(5,&�*$6�&203281'�2)�&8/7,9$7,21�
+�2��.RURWN\NK
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��%�Ɇ��%DE\FK��&DQG0HG6FL��$VVRF��
3URI��6�9��.DOLQLFKHQNR
0HFKQLFRY�,QVWLWXWH�RI�0LFURELRORJ\�DQG�,PPXQRORJ\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��&XUUHQWO\�H[LVWLQJ�DQWLPLFURELDOV�GUXJV�DUH�LPSURYHG�DQG�QHZ�
RQH�DUH�FUHDWHG��1RZDGD\V�SURELRWLFV�DUH�FRPPRQO\�XVHG�IRU�FRUUHFWLQJ�
G\VELRWLF�VWDWH��7KH\�FRQWDLQ�/DFWREDFLOOL�WKDW�D�JUHDWHU�RU�OHVVHU�H[WHQW��DUH�
QDWXUDOO\�UHVLVWDQW�WR�D�QXPEHU�RI�DQWLPLFURELDO�DJHQWV��ZKLFK�PDNHV�WKHP�
VXLWDEOH� IRU� DQWLELRWLF� SURSK\OD[LV��$FFRUGLQJ� WR� WKH� OLWHUDWXUH�� GLIIHUHQW�
FRQGLWLRQV�LQ�ELRORJLFDO�QLFKHV�RI�WKH�KXPDQ�ERG\�PD\�GLIIHU�VLJQL¿FDQWO\�
IURP� WKH� FRQGLWLRQV� FUHDWHG� LQ�YLWUR�E\�PDQ\�SDUDPHWHUV�� LQFOXGLQJ�JDV�
FRPSRVLWLRQ��'HVSLWH�WKH�IDFW�WKDW�PRVW�VWUDLQV�RI�ODFWREDFLOOL�DHURWROHUDQW��
RSWLPDO� FRQGLWLRQV� IRU� WKHLU� FXOWLYDWLRQ� DUH� WKH� PLFURDHURSKLOLF� WHUPV��
$LP�� 7KH� DLP� RI� WKH� ZRUN� ZDV� WR� FRQGXFW� D� FRPSDUDWLYH� DQDO\VLV� RI�
DQWLELRWLF�VHQVLWLYLW\�RI�SURELRWLF�VWUDLQV�VXFK�DV�/DFWREDFLOOXV�DFLGRSKLOXV�
DQG�/��SODQWDUXP�LQ�GLIIHUHQW�FRQGLWLRQV�RI�DWPRVSKHULF�JDV�FRPSRVLWLRQ�
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FXOWLYDWLRQ��0DWHULDOV�DQG�PHWKRGV��)RU�WKH�VWXG\�WKHUH�ZHUH�WDNHQ�VWUDLQV�
VHOHFWHG� IURP� SURELRWLFV� SURGXFWLRQ� RI� 5XVVLD�� 8NUDLQH� DQG� WKH� 86$��
0LFURDHURSKLOLF�FXOWLYDWLRQ�FRQGLWLRQV�ZHUH�FUHDWHG�E\�XVLQJ�JDV�JHQHUDWLQJ�
SDFNHWV� *HQHUDWRU� *(1ER[� PLFURDHU� �ELR0HULHX[�� )UDQFH��� $QWLELRWLF�
VHQVLWLYLW\�ZDV�VWXGLHG�E\�GLVN�GLIIXVLRQ�PHWKRG�E\�.LUE\�%DXHU��5HFHLYHG�
UHVXOWV�KDYH�EHHQ�LQWHUSUHWHG�DFFRUGLQJ�WR�WKH�UHFRPPHQGDWLRQV�GHYHORSHG�
E\� WKH�&RPPLWWHH�RI�&OLQLFDO�/DERUDWRU\�6WDQGDUGV�:+2��5HVXOWV��7KH�
UHVXOWV�RI�WKHVH�VWXGLHV�WR�GHWHUPLQH�WKH�VHQVLWLYLW\�RI�SURELRWLF�FXOWXUHV�WR�
DQWLPLFURELDO�GUXJV� VKRZHG� WKDW� DWPRVSKHULF�FRPSRVLWLRQ�RI�FXOWLYDWLRQ�
VLJQL¿FDQWO\�DIIHFWHG�RQ�UHVLVWDQFH�RI�/DFWREDFWHULD�WR�WKH�PRVW�FRPPRQO\�
XVHG� LQ� PHGLFDO� SUDFWLFH� DQWLPLFURELDO� DJHQWV�� 7KXV�� XQGHU� DHURELF�
FXOWLYDWLRQ�FRQGLWLRQV�DOO�SURELRWLF�VWUDLQV�RI�/DFWREDFWHULD�WKDW�KDYH�EHHQ�
REVHUYHG� ZHUH� VHQVLWLYH� WR� LQKLELWRUV� SURWHFWHG� SHQLFLOOLQV� �DPSLFLOOLQ�
VXOEDFWDP��� FDUEDSHQHP� �PHURSHQHP��� ÀXRURTXLQRORQHV� �RÀR[DFLQ��
DQG� PDFUROLGHV� �D]LWKURP\FLQ��� &RQGLWLRQV� RI� UHGXFHG� R[\JHQ� SDUWLDO�
SUHVVXUH�OHG�WR�FKDQJHV�LQ�DQWLELRWLF�VHQVLWLYLW\�RI�/DFWREDFWHULD��%HVLGHV�
WKH� DIRUHPHQWLRQHG� DQWLPLFURELDO� DJHQWV� SURELRWLF� VWUDLQV� GHPRQVWUDWHG�
VHQVLWLYLW\� WR�FHSKDORVSRULQV�DQG�,,�� ,,,�DQG�,9�JHQHUDWLRQV��FHIXUR[LPH��
FHIRWD[LPH�� FHIHSLPH�� DQG� WHWUDF\FOLQHV� �GR[\F\FOLQH��� 7KLV� FKDQJH� LQ�
VHQVLWLYLW\� FDQ� UHGXFH� WKH� WKHUDSHXWLF� HIIHFWV� RI� SURELRWLF� DJHQWV� ZKHQ�
MRLQW� LQWDNH�ZLWK�DQWLELRWLFV� LV�� HVSHFLDOO\� LQ� WKH� WLVVXHV�RI� WKH�RUJDQLVP�
LQ� FDVH� RI� LQVXI¿FLHQW� DHUDWLRQ�� &RQFOXVLRQ�� 6XPPDUL]LQJ� WKH� UHVXOWV�
LW� FDQ� EH� FRQFOXGHG� WKDW� WKH� VHOHFWLRQ� RI� VWUDLQV� RI� /DFWREDFLOOXV� IRU�
FUHDWLQJ�SURELRWLFV�VKRXOG�FRQVLGHU�WKH�FRPSRVLWLRQ�RI�WKH�JDV�DWPRVSKHUH�
LQFXEDWLRQ�GXULQJ�GHWHUPLQDWLRQ�RI�WKHLU�ELRORJLFDO�SURSHUWLHV�

ȼɅɂəɇɂȿ� ɌɂɈɄɌɈȼɈɃ� ɄɂɋɅɈɌɕ� ɇȺ� ɈɄɋɂȾȺɇɌɇɕɃ�
ɋɌȺɌɍɋ� ɉɊɂ� ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈɆ� ɈɋɌɊɈɆ�
ɉȺɇɄɊȿȺɌɂɌȿ
Ⱥ�Ⱥ��ɑɟɝɨɞɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�Ȼ��Ⱦɟɦɢɧ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɝɥɚɫɧɨ� ɫɨɜɪɟɦɟɧɧɵɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ�� ɜɟɞɭɳɢɟ�
ɢ� ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ� ɡɜɟɧɶɹ� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ�
ɡɚɧɢɦɚɸɬ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɟ� ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɫ�
ɢɲɟɦɢɱɟɫɤɢɦ�ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫɨɦ��ɉɪɢ�ɷɬɨɦ�ɜɨɡɧɢɤɚɟɬ� ɚɤɬɢɜɚɰɢɹ�
ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ�ɩɪɨɰɟɫɫɨɜ��ɇɢɡɤɚɹ�ɢɫɯɨɞɧɚɹ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɚɹ�
ɡɚɳɢɬɚ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɢ�ɟɟ�ɭɝɧɟɬɟɧɢɟ�ɩɪɢ�ɨɫɬɪɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�
ɞɢɤɬɭɸɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɛɨɫɧɨɜɚɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɬɢɨɤɬɨɜɨɣ� ɤɢɫɥɨɬɵ� ɩɪɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ� ɨɫɬɪɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ��� ɦɨɪɫɤɢɯ� ɫɜɢɧɤɚɯ� ɜɵɩɨɥɧɟɧɚ� ɦɨɞɟɥɶ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ�ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ��ɀɢɜɨɬɧɵɟ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���
ɝɪɭɩɩɵ�ɩɨ����ɨɫɨɛɟɣ����ɹ�±�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɜɟɳɟɫɬɜ��
ɀɢɜɨɬɧɵɦ���ɣ�ɝɪɭɩɩɵ�ɜɜɨɞɢɥɢ������ɪɚɫɬɜɨɪ�1D&O���ɦɥ�ɤɝ��ɀɢɜɨɬɧɵɦ�
��ɣ� ɝɪɭɩɩɵ� ɜɜɨɞɢɥɢ� ɬɢɨɤɬɨɜɭɸ� ɤɢɫɥɨɬɭ� ��� ɦɝ�ɤɝ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɪɢɦɟɧɟɧɢɹ� ɬɢɨɤɬɨɜɨɣ�ɤɢɫɥɨɬɵ�ɨɩɪɟɞɟɥɟɧɚ�ɩɭɬɟɦ�ɢɡɭɱɟɧɢɹ�ɭɪɨɜɧɹ�
ɦɨɥɨɱɧɨɣ�ɤɢɫɥɨɬɵ�ɢ�ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ�ɜ� ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�� ɜ�
ɬɤɚɧɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɢ�ɩɟɱɟɧɢ�ɦɨɪɫɤɢɯ�ɫɜɢɧɨɤ�ɱɟɪɟɡ��������
ɢ�����ɱɚɫ��ɀɢɜɨɬɧɵɟ�ɜɵɜɨɞɢɥɢɫɶ�ɢɡ�ɨɩɵɬɚ�ɩɭɬɟɦ�ɞɟɤɚɩɢɬɚɰɢɢ�ɩɨɞ�
ɝɥɭɛɨɤɢɦ�ɷɮɢɪɧɵɦ�ɧɚɪɤɨɡɨɦ�ɱɟɪɟɡ��������ɢ�����ɱɚɫɨɜ�ɩɨ����ɨɫɨɛɟɣ�ɜ�
ɤɚɠɞɨɣ�ɫɟɪɢɢ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ�
ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɩɨɦɨɳɢ� ɧɚɛɨɪɚ� ɪɟɚɤɬɢɜɨɜ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɌȻɄ�
ɚɤɬɢɜɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ©ɌȻɄ±ȺȽȺɌª�� ɥɚɤɬɚɬɚ� ±� ɷɧɡɢɦɚɬɢɱɟɫɤɢɦ�
ɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɬɚɧɞɚɪɬɧɨɝɨ�ɧɚɛɨɪɚ�
ɪɟɚɝɟɧɬɨɜ� �Ɉɥɶɜɟɤɫ� Ⱦɢɚɝɧɨɫɬɢɤɭɦ�� .DW�� 1R�� ���������� Ɋɟɡɭɥɶɬɚɬɵ��
Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɮɚɤɬ� ɜɵɪɚɠɟɧɧɨɣ�
ɢɲɟɦɢɡɚɰɢɢ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɣ�ɬɤɚɧɢ�ɢ�ɩɟɱɟɧɢ�ɩɪɢ�ɨɫɬɪɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ��
ɱɬɨ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ�ɩɨɜɵɲɟɧɢɟɦ�ɭɪɨɜɧɹ�ɥɚɤɬɚɬɚ�
ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɢ� ɬɤɚɧɢ� ɩɟɱɟɧɢ� ɞɨɫɬɨɜɟɪɧɨ� ɧɚ� ɜɫɟɯ� ɫɪɨɤɚɯ�� ɚ� ɜ�
ɬɤɚɧɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɧɚ���ɢ���ɫɭɬɤɢ��ɪ��������ɂɲɟɦɢɹ�ɬɤɚɧɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɚɤɬɢɜɚɰɢɟɣ� ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ��ɩɨɜɵɲɟɧɢɟ�ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ�ɜ�����ɪɚɡɚ���
ɋɨɞɟɪɠɚɧɢɟ�ɢɡɭɱɚɟɦɵɯ�ɦɟɬɚɛɨɥɢɬɨɜ�ɜ�ɬɤɚɧɹɯ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�
ɢ�ɩɟɱɟɧɢ�ɭ�ɠɢɜɨɬɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɚɧɚɥɨɝɢɱɧɨ�ɩɨ�ɞɢɧɚɦɢɤɟ��Ɉɛɪɚɳɚɟɬ�
ɧɚ�ɫɟɛɹ�ɜɧɢɦɚɧɢɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɨɬɫɭɬɫɬɜɭɸɳɚɹ�ɞɨɫɬɨɜɟɪɧɚɹ�ɪɚɡɧɢɰɚ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩɚɯ�� ɉɪɢɦɟɧɟɧɢɟ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɚɫɬɜɨɪɚ� 1D&O� ɧɟ� ɦɟɧɹɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ� ɬɟɱɟɧɢɹ�
ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ�ɭ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɠɢɜɨɬɧɵɯ��ɋɨɯɪɚɧɹɸɬɫɹ�
ɧɚɪɚɫɬɚɸɳɢɟ� ɹɜɥɟɧɢɹ� ɚɧɚɷɪɨɛɧɨɝɨ� ɝɥɢɤɨɥɢɡɚ� ɢ� ɚɤɬɢɜɚɰɢɹ�
ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ�� ɬɤɚɧɹɯ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɢ�ɩɟɱɟɧɢ��ɉɪɢ�ɜɜɟɞɟɧɢɢ�ɬɢɨɤɬɨɜɨɣ�ɤɢɫɥɨɬɵ�
ɬɚɤɠɟ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɡɧɚɱɢɬɟɥɶɧɚɹ� ɚɤɬɢɜɚɰɢɹ� ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ��

ɧɨ� ɨɧɚ� ɜ� ɨɛɳɟɦ� ɦɟɧɟɟ� ɜɵɪɚɠɟɧɚ�� ɨɫɨɛɟɧɧɨ� ɤ� �� ɫɭɬɤɚɦ�� ɤɨɝɞɚ�
ɭɪɨɜɟɧɶ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� ɫɬɚɧɨɜɢɬɫɹ� ɜ� ���� ±� �� ɪɚɡɚ� ɧɢɠɟ�
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ���ɣ�ɢ���ɣ� ɝɪɭɩɩɚɯ� �ɪ�������ɪ��������
ɉɨɜɵɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɥɚɤɬɚɬɚ� ɜɵɪɚɠɟɧɨ� ɦɟɧɟɟ� ɡɧɚɱɢɬɟɥɶɧɨ��
ȼ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɟɝɨ� ɭɪɨɜɟɧɶ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ� ɧɨɪɦɵ�� ɨɞɧɚɤɨ�
ɤ��� ɫɭɬɤɚɦ�ɨɧ�ɩɨɱɬɢ�ɜ���ɪɚɡɚ�ɧɢɠɟ��ɱɟɦ�ɜ�ɞɪɭɝɢɯ� ɝɪɭɩɩɚɯ� �S��������
ȼ� ɬɤɚɧɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɫɨɞɟɪɠɚɧɢɟ� ɥɚɤɬɚɬɚ� ɩɨɜɵɲɚɟɬɫɹ�
�ɱɟɪɟɡ����ɢ�����ɱɚɫɨɜ�ɧɟɞɨɫɬɨɜɟɪɧɨ��ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɧɨɪɦɟ��ɹɜɥɹɹɫɶ�
ɛɨɥɟɟ� ɧɢɡɤɢɦ� �ɞɨɫɬɨɜɟɪɧɨ� ɱɟɪɟɡ� ���� ɱɚɫɨɜ��� ɱɟɦ� ɜ� ɞɪɭɝɢɯ� ɝɪɭɩɩɚɯ��
ȼ� ɩɟɱɟɧɢ� ɫɨɞɟɪɠɚɧɢɟ� ɥɚɤɬɚɬɚ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ� ɧɨɪɦɵ� ɜɨ� ɜɫɟ� ɞɧɢ�
ɧɚɛɥɸɞɟɧɢɹ�� ɧɨ� ɟɝɨ� ɭɪɨɜɟɧɶ� ɡɧɚɱɢɬɟɥɶɧɨ� ɧɢɠɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɡɧɚɱɟɧɢɣ� ɜ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩɚɯ�� ɫ� ɞɜɭɤɪɚɬɧɨɣ� ɪɚɡɧɢɰɟɣ� ɱɟɪɟɡ� ����
ɱɚɫ�� �S�������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ� ɨɫɬɪɵɣ�
ɩɚɧɤɪɟɚɬɢɬ� ɭ� ɦɨɪɫɤɢɯ� ɫɜɢɧɨɤ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɜɵɪɚɠɟɧɧɨɣ�
ɚɤɬɢɜɚɰɢɟɣ�ɚɧɚɷɪɨɛɧɨɝɨ�ɝɥɢɤɨɥɢɡɚ��ɱɬɨ�ɨɬɪɚɠɚɟɬ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɭɸ�
ɢɲɟɦɢɸ� ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɣ� ɬɤɚɧɢ�� ɇɚɪɚɫɬɚɟɬ� ɫɨɞɟɪɠɚɧɢɟ� ɩɪɨɞɭɤɬɨɜ�
ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ��ɉɪɢɦɟɧɟɧɢɟ������ɪɚɫɬɜɨɪɚ�1D&O�ɧɟ�ɩɪɢɜɨɞɢɬ�ɤ�
ɡɧɚɱɢɦɵɦ�ɢɡɦɟɧɟɧɢɹɦ�ɞɢɧɚɦɢɤɢ�ɢɡɭɱɚɟɦɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ��ȼɜɟɞɟɧɢɟ�
ɬɢɨɤɬɨɜɨɣ�ɤɢɫɥɨɬɵ�ɫɧɢɠɚɟɬ�ɜɵɪɚɠɟɧɧɨɫɬɶ�ɢɲɟɦɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��
ɭɦɟɧɶɲɚɸɬɫɹ� ɩɪɨɹɜɥɟɧɢɹ� ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ��
ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɝɨɜɨɪɹɬ� ɨɛ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ� ɥɟɱɟɧɢɹ�ɢ� ɨɬɤɪɵɜɚɸɬ�ɩɟɪɫɩɟɤɬɢɜɭ� ɞɥɹ� ɞɚɥɶɧɟɣɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�

,1)/8(1&(�2)�7+,2&7,&�$&,'�21�2;,'$7,9(�67$786� ,1�
(;3(5,0(17$/�$&87(�3$1&5($7,7,6
$�$��&KHJRGDHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��'�%��'HPLQ
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��$FFRUGLQJ�WR�PRGHUQ�FRQFHSWV��OHDGLQJ�DQG�UHODWHG�OLQNV�LQ�
WKH� SDWKRJHQHVLV� RI� DFXWH� SDQFUHDWLWLV� DUH� SURJUHVVLYH� PLFURFLUFXODWRU\�
GLVWXUEDQFHV� ZLWK� LVFKHPLF� V\PSWRP� DQG� DFWLYDWLRQ� RI� IUHH� UDGLFDO�
SURFHVVHV�� /RZ� LQLWLDO� DQWLR[LGDQW� SURWHFWLRQ� RI� WKH� SDQFUHDV� DQG� LWV�
LQKLELWLRQ� LQ� DFXWH� SDQFUHDWLWLV� QHFHVVLWDWH� WKH� XVH� RI� DQWLR[LGDQW� GUXJV��
$LP��7R� VXEVWDQWLDWH� WKH� HI¿FDF\� RI� WKLRFWLF� DFLG� LQ� H[SHULPHQWDO� DFXWH�
SDQFUHDWLWLV�� 0DWHULDOV� DQG� PHWKRGV�� ��� JXLQHD� SLJV� ZHUH� XVHG� DV�
H[SHULPHQWDO� PRGHO� RI� DFXWH� SDQFUHDWLWLV��$QLPDOV� ZHUH� GLYLGHG� LQWR� ��
JURXSV�RI����DQLPDOV��)LUVW�±�ZLWKRXW�WKH�XVH�RI�GUXJV��7KH�VHFRQG�UHFHLYHG�
�����1D&O�VROXWLRQ�±���PO�NJ��7KH�WKLUG�JURXS�DGPLQLVWUDWHG�WKLRFWLF�DFLG�
���PJ�NJ��(I¿FDF\�RI�WKLRFWLF�DFLG�LV�GHWHUPLQHG�E\�H[DPLQLQJ�WKH�OHYHO�RI�
ODFWLF�DFLG�DQG�PDORQGLDOGHK\GH�LQ�VHUXP��SDQFUHDV�WLVVXH�DQG�OLYHU�RI�JXLQHD�
SLJV�DIWHU��������DQG�����KRXUV��$QLPDOV�ZHUH�GHULYHG�IURP�H[SHULPHQW�E\�
GHFDSLWDWLRQ�XQGHU�GHHS�HWKHU�DQHVWKHVLD�DIWHU��������DQG�����KRXUV�����
SLJV�LQ�HDFK�VHULHV��'HWHUPLQDWLRQ�RI�WKH�FRQFHQWUDWLRQ�RI�PDORQGLDOGHK\GH�
ZDV�SHUIRUPHG�XVLQJ�WKH�VHW�RI�UHDJHQWV�WR�GHWHUPLQH�7%$�DFWLYH�SURGXFWV�
©7%$�$*$7(ª��WKH�FRQFHQWUDWLRQ�RI�ODFWDWH�E\�DQ�HQ]\PDWLF�FRORULPHWULF�
PHWKRG�XVLQJ�D� VWDQGDUG� VHW�RI� UHDJHQWV�2OYH[�'LDJQRVWLNXP� �.DW��1R��
����������5HVXOWV��$QDO\VLV�RI�WKH�UHVXOWV�FRQ¿UPV�WKDW�LQ�WKH�*URXS�,�ZDV�
H[SUHVVHG�LVFKHPL]DWLRQ�RI�SDQFUHDWLF�WLVVXH�DQG�OLYHU�LQ�DFXWH�SDQFUHDWLWLV��
ZKLFK�LV�DFFRPSDQLHG�E\�D�SURJUHVVLYH�LQFUHDVH�RI�ODFWDWH�OHYHOV�LQ�VHUXP�
DQG� OLYHU� WLVVXH�� WKDW� ZDV� VLJQL¿FDQWO\� DW� DOO� VWDJHV�� DQG� LQ� SDQFUHDWLF�
WLVVXH�DW���DQG���GD\V��S��������3DQFUHDWLF�WLVVXH�LVFKHPLD�DVVRFLDWHG�ZLWK�
DFWLYDWLRQ�RI�OLSLG�SHUR[LGDWLRQ��PDORQGLDOGHK\GH�LQFUHDVH�RI�����WLPHV���
&RQWHQWV�RI�LQYHVWLJDWHG�PHWDEROLWHV�LQ�WLVVXHV�RI�WKH�SDQFUHDV�DQG�OLYHU�LQ�
WKH�DQLPDOV�RI�JURXS�,,�LV�VLPLODU�LQ�G\QDPLFV��1RWHZRUWK\�WKHUH�LV�DOPRVW�
QR�UHOLDEOH�GLIIHUHQFH�LQ� WKH�FRUUHVSRQGHQW� LQGLFDWRUV� LQ�JURXSV�,�DQG�,,��
7KH�XVH�RI�SK\VLRORJLFDO�1D&O�VROXWLRQ�GRHV�QRW�FKDQJH�VLJQL¿FDQWO\�WKH�
G\QDPLFV�RI�DFXWH�SDQFUHDWLWLV� LQ�DQLPDO�PRGHOV��*URZLQJ�SKHQRPHQRQ�
RI� DQDHURELF� JO\FRO\VLV� DQG� OLSLG� SHUR[LGDWLRQ� LQ� EORRG� VHUXP�� WLVVXHV�
RI�WKH�SDQFUHDV�DQG�OLYHU�UHVHUYHG��$GPLQLVWLQJ�WKLRFWLF�DFLGV�DOVR�KROGV�
FRQVLGHUDEOH� DFWLYDWLRQ� RI� OLSLG� SHUR[LGDWLRQ�� EXW� LW� LV� JHQHUDOO\� OHVV�
SURQRXQFHG��SDUWLFXODUO\�WR�WKH��WK�GD\�ZKHQ�WKH�OHYHO�RI�PDORQGLDOGHK\GH�
EHFRPHV����±��WLPHV�ORZHU�WKDQ�WKH�FRUUHVSRQGLQJ�¿JXUHV�LQ�WKH�JURXSV�
,� DQG� ,,� �S������� S�������� ,QFUHDVHG� ODFWDWH� OHYHO� VLJQL¿FDQWO\� OHVV�
SURQRXQFHG��,Q�VHUXP��LWV�OHYHO�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�QRUP��EXW�
WR�WKH��WK�GD\�LW�LV�DOPRVW���WLPHV�ORZHU�WKDQ�LQ�WKH�RWKHU�JURXSV��S��������
,Q�WKH�SDQFUHDWLF�WLVVXH�ODFWDWH�FRQWHQW�LV�LQFUHDVHG��DIWHU����DQG�����KRXUV�
��GRXEWIXO��UHODWLYH� WR�QRUPDO��EHLQJ�ORZHU��VLJQL¿FDQW�DIWHU�����K�� WKDQ�
WKH�RWKHU�JURXSV��,Q�WKH�OLYHU�ODFWDWH�FRQWHQW�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�
QRUPDO�RQ�DOO�GD\V�RI�REVHUYDWLRQ��EXW�LWV�OHYHO�LV�VLJQL¿FDQWO\�ORZHU�WKDQ�
WKH� FRUUHVSRQGLQJ�YDOXHV� LQ� JURXSV� ,� DQG� ,,�� D� WZR�IROG� GLIIHUHQFH� DIWHU�
���� KRXUV� �S�������� &RQFOXVLRQ�� 7KXV�� H[SHULPHQWDO� DFXWH� SDQFUHDWLWLV�
LQ� JXLQHD� SLJV� LV� FKDUDFWHUL]HG� E\� SURQRXQFHG� DFWLYDWLRQ� RI� DQDHURELF�
JO\FRO\VLV��ZKLFK�UHÀHFWV�WKH�SURJUHVVLYH�SDQFUHDWLF�WLVVXH�LVFKHPLD��7KH�
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FRQWHQW�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV�LQFUHDVHV��$GPLQLVWUDWLRQ�RI������
1D&O�VROXWLRQ�GRHV�QRW�OHDG�WR�VLJQL¿FDQW�FKDQJHV�LQ�WKH�G\QDPLFV�RI�WKH�
VWXGLHG�SDUDPHWHUV��,QWDNLQJ�WKLRFWLF�DFLG�UHGXFHV�WKH�VHYHULW\�RI�LVFKHPLF�
SURFHVVHV� DQG� WKH� DSSHDUDQFH� RI� IUHH� UDGLFDO� R[LGDWLRQ�� 7KH� REWDLQHG�
UHVXOWV�RI�WKH�UHVHDUFK�VKRZ�WKH�HIIHFWLYHQHVV�RI�WKLV�PHWKRG�RI�WUHDWPHQW�
DQG�RIIHU�WKH�SURVSHFW�IRU�IXUWKHU�UHVHDUFK�

ɆȿɌɈȾ� ɅɂɄȼɂȾȺɐɂɂ� ɈɋɌȺɌɈɑɇɕɏ� ɉɈɅɈɋɌȿɃ�
ȼ� ɉȿɑȿɇɂ� ɋ� ɉɈɆɈɓɖɘ� ɄɈɆɉɈɁɂɌȺ� ©ɅɂɌȺɊª� ȼ�
ɗɄɋɉȿɊɂɆȿɇɌȿ
ɂ�ɂ��ɏɢɠɧɹɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ɍɪɟɬɶɹɤɨɜ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɚɬɨɱɧɵɟ� ɩɨɥɨɫɬɢ� ɜ� ɩɟɱɟɧɢ� ɜɨɡɧɢɤɚɸɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɤɢɫɬɨɡɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɧɟɩɚɪɚɡɢɬɚɪɧɨɣ� ɢ� ɩɚɪɚɡɢɬɚɪɧɨɣ� ɷɬɢɨɥɨɝɢɢ� �ɷɯɢɧɨɤɨɤɤɨɡ���
ɨɩɭɯɨɥɟɣ�� ɚɛɫɰɟɫɫɨɜ� ɩɟɱɟɧɢ� ɢ� ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɢɯ� ɨɛɪɚɡɨɜɚɧɢɣ��
Ɂɚɤɪɵɬɢɟ� ɨɫɬɚɬɨɱɧɵɯ� ɩɨɥɨɫɬɟɣ� ɩɟɱɟɧɢ� �Ɉɉɉ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ�
ɧɚɢɛɨɥɟɟ� ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɣ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨɣ�
ɯɢɪɭɪɝɢɢ�� ɑɚɫɬɨ� ɨɛɪɚɡɭɸɳɢɟɫɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ� ɨɱɚɝɨɜɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɩɟɱɟɧɢ� ɨɫɬɚɬɨɱɧɵɟ� ɩɨɥɨɫɬɢ� ɬɚɹɬ� ɜ�
ɫɟɛɟ�ɭɝɪɨɡɭ�ɪɚɡɜɢɬɢɹ�ɝɪɨɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɬɚɤɢɯ�ɤɚɤ�ɤɪɨɜɨɬɟɱɟɧɢɹ��
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɧɨɣɧɵɯ� ɢ� ɠɟɥɱɧɵɯ� ɫɜɢɳɟɣ�� ɧɚɝɧɨɟɧɢɟ� ɢ� ɩɪɨɪɵɜ�
ɢɧɮɢɰɢɪɨɜɚɧɧɨɣ� ɩɨɥɨɫɬɢ� ɜ� ɠɟɥɱɧɵɟ� ɩɭɬɢ� ɢ� ɛɪɨɧɯɢɚɥɶɧɨɟ� ɞɟɪɟɜɨ��
ɜ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ�� ɜ� ɩɨɞɞɢɚɮɪɚɝɦɚɥɶɧɨɟ� ɢ� ɩɨɞɩɟɱɟɧɨɱɧɨɟ�
ɩɪɨɫɬɪɚɧɫɬɜɚ�� Ⱦɥɹ� ɥɢɤɜɢɞɚɰɢɢ� ɨɫɬɚɬɨɱɧɵɯ� ɩɨɥɨɫɬɟɣ� ɩɟɱɟɧɢ�
ɩɪɟɞɥɚɝɚɥɢɫɶ� ɪɚɡɥɢɱɧɵɟ� ɦɟɬɨɞɢɤɢ�� ɧɨ� ɧɢ� ɨɞɧɚ� ɢɡ� ɧɢɯ� ɧɟ� ɪɟɲɚɟɬ�
ɩɪɨɛɥɟɦɵ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɢ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɤɢɫɬ��
Ɉɞɧɢɦ� ɢɡ� ɩɭɬɟɣ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɞɥɹ� ɩɥɨɦɛɢɪɨɜɤɢ� Ɉɉɉ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɧɚ� ɨɫɧɨɜɟ�
ɤɨɥɥɚɝɟɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ�
ɨɛɨɫɧɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɤɨɦɩɨɡɢɬɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
©Ʌɢɬ�Ⱥɪª�ɞɥɹ�ɩɥɨɦɛɢɪɨɜɤɢ�Ɉɉɉ�ɜ�ɭɫɥɨɜɢɹɯ�ɩɪɢɦɟɧɟɧɢɹ�ɨɤɫɢɬɨɰɢɧɚ�
ɞɥɹ�ɥɢɤɜɢɞɚɰɢɢ�Ɉɉɉ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɴɟɤɬɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɛɵɥɢ� ��� ɛɟɫɩɨɪɨɞɧɵɟ� ɛɟɥɵɟ� ɥɚɛɨɪɚɬɨɪɧɵɟ� ɤɪɵɫɵ�ɫɚɦɰɵ� ɦɚɫɫɨɣ�
���±����ɝ��ȼɵɩɨɥɧɟɧɨ���ɫɟɪɢɢ�ɨɩɵɬɨɜ��ȼ�ɩɟɪɜɨɣ�ɫɟɪɢɢ�ɨɩɵɬɨɜ�ɧɚ���
ɠɢɜɨɬɧɵɯ� ɛɵɥɚ� ɫɨɡɞɚɧɚ� ɦɨɞɟɥɶ� ɨɫɬɚɬɨɱɧɨɣ� ɩɨɥɨɫɬɢ� ɩɟɱɟɧɢ� ɩɭɬɟɦ�
ɢɦɩɥɚɧɬɚɰɢɢ� ɫɢɥɢɤɨɧɨɜɨɝɨ� ɲɚɪɢɤɚ� G ���� ɫɦ� ɜ� ɩɚɪɟɧɯɢɦɭ� ɩɟɱɟɧɢ��
ȼɨ�ɜɬɨɪɨɣ�ɫɟɪɢɢ�±�ɫɮɨɪɦɢɪɨɜɚɧɧɚɹ�Ɉɉɉ��ɱɟɪɟɡ����ɫɭɬ���ɡɚɩɨɥɧɹɥɚɫɶ�
ɤɨɦɩɨɡɢɬɨɦ� ©ɅɢɬȺɊª�� ȼɫɟ� ɨɩɟɪɚɰɢɢ� ɩɪɨɜɨɞɢɥɢɫɶ� ɩɨɞ� ɷɮɢɪɧɵɦ�
ɧɚɪɤɨɡɨɦ��ɂɡ�ɨɩɵɬɚ�ɠɢɜɨɬɧɵɟ�ɜɵɜɨɞɢɥɢɫɶ�ɩɟɪɟɞɨɡɢɪɨɜɤɨɣ�ɷɮɢɪɚ�ɧɚ�
�����ɢ����ɫɭɬ��Ɇɟɫɬɨ�ɩɥɨɦɛɢɪɨɜɤɢ�ɩɟɱɟɧɢ�ɤɨɦɩɨɡɢɬɧɵɦ�ɦɚɬɟɪɢɚɥɨɦ�
ɢɫɫɟɤɚɥɨɫɶ� ɞɥɹ� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɢɡɭɱɟɧɢɹ� ɧɚ� ɫɜɟɬɨɨɩɬɢɱɟɫɤɨɦ��
ɢɦɦɭɧɨɰɢɬɨɯɢɦɢɱɟɫɤɨɦ��ɢɞɟɧɬɢɮɢɤɚɰɢɹ�ɷɤɫɩɪɟɫɫɢɢ�ɫɢɧɬɟɡɚ�ɩɪɨɬɟɢɧɚ�
.L�����ɢ�ɷɥɟɤɬɪɨɧɧɨɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɦ�ɭɪɨɜɧɹɯ��Ɋɟɡɭɥɶɬɚɬɵ��ɑɟɪɟɡ���
ɫɭɬ��ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɨ�ɤɪɚɸ�ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɝɨ�ɨɛɴɟɤɬɚ�ɮɨɪɦɢɪɭɟɬɫɹ�
ɜɵɪɚɠɟɧɧɵɣ�ɞɟɦɚɪɤɚɰɢɨɧɧɨ�ɧɟɤɪɨɬɢɱɟɫɤɢɣ�ɜɚɥ��Ɂɨɧɚ�ɧɟɤɪɨɬɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ� ɧɚɪɚɫɬɚɥɚ� ɤ� ��ɦ� ɫɭɬɤɚɦ� ɢ� ɹɜɥɹɥɚɫɶ� ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɵɦ�
©ɪɚɡɞɪɚɠɢɬɟɥɟɦª�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɪɟɚɤɰɢɢ� ɜ�
ɬɤɚɧɹɯ�ɩɟɱɟɧɢ��ɞɨ����ɫɭɬ��ɨɩɵɬɚ��ɋɪɟɞɢ�ɝɟɩɚɬɨɰɢɬɨɜ�ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ�
ɤɥɟɬɤɢ�� ɭɬɪɚɬɢɜɲɢɟ� ɜɤɥɸɱɟɧɢɹ� ɝɥɢɤɨɝɟɧɚ�� ɢɦɟɸɳɢɟ� ɩɪɢɡɧɚɤɢ�
ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɧɵɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɦɟɦɛɪɚɧɧɵɯ� ɤɨɦɩɚɪɬɦɟɧɬɨɜ��
ȼ� ɡɨɧɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɮɢɛɪɨɡɧɨɣ� ɤɚɩɫɭɥɵ� ɧɟ� ɨɬɦɟɱɟɧɵ� ɹɜɥɟɧɢɹ�
ɪɟɩɚɪɚɬɢɜɧɵɯ� ɝɢɫɬɨɝɟɧɟɡɨɜ� ɝɟɩɚɬɨɰɢɬɨɜ� ɢ� ɯɨɥɚɧɝɢɨɰɢɬɨɜ�� ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ� ɨ� ɧɚɪɭɲɟɧɢɹɯ� ɝɢɫɬɢɨɬɢɩɢɱɟɫɤɢɯ� ɦɟɠɬɤɚɧɟɜɵɯ�
ɤɨɪɪɟɥɹɬɢɜɧɵɯ� ɫɜɹɡɹɯ� ɪɟɩɚɪɚɬɢɜɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ�
ɤɚɱɟɫɬɜɟ� ɥɟɱɟɛɧɨɝɨ� ɫɪɟɞɫɬɜɚ� ɤɨɦɩɨɡɢɬɚ� ©ɅɢɬȺɪª� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɤ� ��
ɫɭɬ�� ɷɤɫɫɭɞɚɬɢɜɧɵɣ� ɤɨɦɩɨɧɟɧɬ� ɧɢɜɟɥɢɪɭɟɬɫɹ�� ɉɪɢ� ɷɬɨɦ� ɫɨɡɞɚɸɬɫɹ�
ɭɫɥɨɜɢɹ�ɞɥɹ�ɚɤɬɢɜɧɨɣ�ɩɪɨɥɢɮɟɪɚɰɢɢ�ɝɪɚɧɭɥɹɰɢɨɧɧɨɣ�ɬɤɚɧɢ��Ⱦɚɧɧɵɣ�
ɩɪɨɰɟɫɫ�ɩɪɨɥɨɧɝɢɪɨɜɚɧ��ɢ�ɧɚɛɥɸɞɚɥɫɹ�ɢ�ɱɟɪɟɡ����ɫɭɬ��ɷɤɫɩɟɪɢɦɟɧɬɚ��
ɉɪɢ�ɷɬɨɦ�ɜɵɹɜɥɟɧɵ�ɝɢɩɟɪɬɪɨɮɢɹ�ɛɨɥɶɲɟɣ�ɱɚɫɬɢ�ɝɟɩɚɬɨɰɢɬɨɜ�ɜ�ɡɨɧɟ��
ɩɪɢɥɟɝɚɸɳɟɣ� ɤ� Ɉɉɉ�� ɢɯ� ɦɢɬɨɬɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� �ɜ� ���±�� ɪɚɡɚ�
ɛɨɥɶɲɟ��ɱɟɦ�ɭ�ɢɧɬɚɤɬɧɵɯ�ɨɫɨɛɟɣ��� ɚ� ɬɚɤɠɟ�ɩɨɜɵɲɟɧɧɚɹ� ɷɤɫɩɪɟɫɫɢɹ�
ɫɢɧɬɟɡɚ� ɩɪɨɬɟɢɧɚ� .L���� �ɜ� �� ɪɚɡɚ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɧɟɥɟɱɟɧɵɦɢ�
ɠɢɜɨɬɧɵɦɢ���ȼ� ɫɟɪɢɢ�ɨɩɵɬɨɜ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ�ɤ� ɤɨɦɩɨɡɢɬɭ�©ɅɢɬȺɪª�
ɨɤɫɢɬɨɰɢɧɚ�ɩɨɧɢɠɚɥɚɫɶ�ɚɩɨɩɬɨɡɧɚɹ�ɞɨɦɢɧɚɧɬɚ�ɭ�ɝɟɩɚɬɨɰɢɬɨɜ��ɜ����±��
ɪɚɡɚ�ɭɦɟɧɶɲɚɥɚɫɶ�ɷɤɫɩɪɟɫɫɢɹ�ɫɢɧɬɟɡɚ�ɩɪɨɬɟɢɧɚ�ɪ����ɫ�ɨɞɧɨɜɪɟɦɟɧɧɵɦ�
ɜɨɡɪɚɫɬɚɧɢɟɦ� ɭ� ɧɢɯ� ɷɤɫɩɪɟɫɫɢɢ� ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɝɨ� ɝɟɧɚ�.L����� ɉɪɢ�
ɷɬɨɦ�ɧɚ���������ɭɜɟɥɢɱɢɜɚɥɚɫɶ�ɱɢɫɥɟɧɧɨɫɬɶ�ɞɜɭɹɞɟɪɧɵɯ�ɝɟɩɚɬɨɰɢɬɨɜ��
ȼɵɜɨɞɵ�� ��� ɉɪɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɢɦɩɥɚɧɬɚɰɢɢ� ɫɢɥɢɤɨɧɨɜɨɝɨ�
ɲɚɪɢɤɚ�ɜ�ɩɚɪɟɧɯɢɦɭ�ɩɟɱɟɧɢ�ɮɨɪɦɢɪɭɟɬɫɹ�Ɉɉɉ�����ȼɜɟɞɟɧɢɟ�ɤɨɦɩɨɡɢɬɚ�

©ɅɢɬȺɪª�ɜ�ɈɈɉ�ɨɩɬɢɦɢɡɢɪɭɟɬ�ɷɩɢɬɟɥɢɚɥɶɧɨ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɵɟ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ��ɱɬɨ�ɜ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɭɸ�ɮɚɡɭ�ɫɨɡɞɚɟɬ�ɩɪɟɞɩɨɫɵɥɤɢ�
ɞɥɹ� ɡɚɦɟɳɟɧɢɹ� ɞɟɮɟɤɬɚ� ɬɤɚɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦ� ɪɟɝɟɧɟɪɚɬɨɦ�
ɩɚɪɟɧɯɢɦɚɬɨɡɧɵɯ� ɷɥɟɦɟɧɬɨɜ� ɩɟɱɟɧɢ�� ��� Ⱦɚɧɧɵɣ� ɫɩɨɫɨɛ� ɥɟɱɟɛɧɨɣ�
ɤɨɪɪɟɤɰɢɢ� ɈɈɉ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟ� ɧɚɪɭɲɚɟɬ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɸ� ɜ�
ɩɟɱɟɧɢ� ɛɟɡ� ɤɨɦɩɪɟɫɫɢɢ� ɠɟɥɱɟɨɬɜɨɞɹɳɢɯ� ɩɭɬɟɣ�� ��� ȼ� ɫɟɪɢɢ� ɨɩɵɬɨɜ�
ɫ�ɞɨɛɚɜɥɟɧɢɟɦ�ɤ�ɤɨɦɩɨɡɢɬɭ�©ɅɢɬȺɪª�ɨɤɫɢɬɨɰɢɧɚ��Ɉɉɉ�ɡɚɩɨɥɧɹɟɬɫɹ�
ɬɤɚɧɟɜɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɨɪɝɚɧɨɬɢɩɢɱɟɫɤɨɝɨ� ɪɟɝɟɧɟɪɚɬɚ� ɜ� ɛɨɥɟɟ�
ɤɨɪɨɬɤɢɟ�ɫɪɨɤɢ�

0(7+2'� 2)� (/,0,1$7,21� 5(6,'8$/� &$9,7,(6� ,1� 7+(�
/,9(5�86,1*�7+(�³/,7$5´�&20326,7(�,1�7+(�(;3(5,0(17
,�,��.KL]KQ\DN
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�$��7UHWLDNRY
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��5HVLGXDO�FDYLWLHV�LQ�WKH�OLYHU�DULVH�DV�D�UHVXOW�RI�WKH�VXUJLFDO�
WUHDWPHQW� RI� YDULRXV� F\VWLF� IRUPDWLRQV�� LQFOXGLQJ� QRQSDUDVLWLF� DQG�
SDUDVLWLF� HWLRORJ\� �HFKLQRFRFFRVLV��� WXPRXUV�� DEVFHVVHV� RI� WKH� OLYHU� DQG�
SRVWWUDXPDWLF�OHVLRQV��&ORVLQJ�UHVLGXDO�FDYLWLHV�OLYHU��53)��LV�RQH�RI�WKH�
PRVW�DFWXDO�SUREOHPV�RI�PRGHUQ�UHFRQVWUXFWLYH�VXUJHU\��2IWHQ�JHQHUDWHG�
DV�D�UHVXOW�RI�VXUJLFDO�WUHDWPHQW�RI�IRFDO�OLYHU�GLVHDVH�UHVLGXDO�FDYLW\�SRVH�D�
WKUHDW�WR�GHYHORSPHQW�VHYHUH�FRPSOLFDWLRQV��EOHHGLQJ��IRUPDWLRQ�RI�SXV�DQG�
ELOLDU\�¿VWXOD��IHVWHULQJ�DQG�EUHDNWKURXJK�LQIHFWHG�FDYLW\�LQ�WKH�ELOLDU\�WUDFW�
DQG�EURQFKLDO�WUHH��LQWR�WKH�DEGRPLQDO�FDYLW\��LQ�VXESKUHQLF�DQG�VXEOLYHU�
DUHDOV��)RU�HOLPLQDWLRQ�RI�UHVLGXDO�FDYLWLHV�LQ�WKH�OLYHU�D�YDULHW\�RI�PHWKRGV�
ZHUH�RIIHUHG��EXW�QRQH�RI�WKHP�VROYHV�WKH�SUREOHPV�RI�LQIHFWLRQ�DQG�WKH�
IRUPDWLRQ�RI�SRVWRSHUDWLYH�F\VWV��2QH�RI�WKH�VROXWLRQV�WR�WKLV�SUREOHP�LV�
WR�XVH�IRU�¿OOLQJ�WKH�233�V\QWKHWLF�PDWHULDOV�EDVHG�RQ�FROODJHQ��$LP��7KH�
JRDO�RI�WKH�LQYHVWLJDWLRQ�ZDV�H[SHULPHQWDO�KLVWRORJLFDO�VXEVWDQWLDWLRQ�WKH�
SRVVLELOLW\�RI�XVDJH�FRPSRVLWH�PDWHULDO�©/LW�$Uª� IRU� VHDOLQJ� WKH�233� LQ�
WKH�FRQGLWLRQV�RI�R[\WRFLQ�DGPLQLVWUDWLRQ�IRU�WKH�HOLPLQDWLRQ�RI�WKH�233��
0DWHULDOV�DQG�PHWKRGV��7KH�REMHFW�RI�LQYHVWLJDWLRQ�ZHUH����RXWEUHG�PDOH�
UDWV�ZLWK�ZHLJKW�RI����±����J��7KHUH�ZHUH�PDGH���VHULHV�RI�H[SHULPHQWV��,Q�
WKH�¿UVW�VHULHV�RI�H[SHULPHQWV�RQ���DQLPDO�PRGHO�RI�UHVLGXDO�FDYLW\�LQ�OLYHU�
ZDV�FUHDWHG�E\�LPSODQWDWLRQ�RI�VLOLFRQH�EDOO�G ����FP�LQ�OLYHU�SDUHQFK\PD��
,Q�WKH�VHFRQG�HSLVRGH�RI�H[SHULPHQWV�IRUPHG�233��ZLWKLQ����GD\V��ZDV�
¿OOHG� ZLWK� FRPSRVLWH� ©/LW�$Uª�� $OO� RSHUDWLRQV� ZHUH� SHUIRUPHG� XQGHU�
HWKHU�QDUFRVLV��)URP�WKH�H[SHULHQFH�WKH�DQLPDOV�ZHUH�WDNHQ�RXW�ZLWK�HWKHU�
RYHUGRVDJH�RQ������DQG����GD\��6HDOLQJ�ZLWK�FRPSRVLWH�PDWHULDO�DUHD�H[FLVHG�
IRU�IXUWKHU�VWXG\�DW�WKH�OLJKW�RSWLFDO��LPPXQRF\WRFKHPLVWU\��LGHQWL¿FDWLRQ�
RI�SURWHLQ�V\QWKHVLV�H[SUHVVLRQ�RI�.L�����DQG�HOHFWURQ�PLFURVFRSLF�OHYHOV��
5HVXOWV��$IWHU� �� GD\V� RI� WKH� H[SHULPHQW� RQ� WKH� HGJH� RI� WKH� LPSODQWHG�
REMHFW�H[SUHVVHG�GHPDUFDWLRQ�QHFURWL]LQJ�VKDIW�IRUPHG��$UHD�RI�QHFURWLF�
FKDQJHV�LQFUHDVHG�WR��WK�GD\�DQG�ZDV�DXWRPDWLFDOO\�H[WHQGHG�©LUULWDQWª��
SURYLGLQJ� LQÀDPPDWRU\� UHDFWLRQ� LQ� WLVVXHV� RI� WKH� OLYHU�� XS� WR� ��WK� GD\�
RI�H[SHULPHQW��$PRQJ�KHSDWRF\WHV�DUH� UHJLVWHUHG�FHOOV� ORVLQJ� LQFOXVLRQV�
RI� JO\FRJHQ�� KDG� FKDUDFWHULVWLFV� RI� XOWUDVWUXFWXUDO� GDPDJH� RI�PHPEUDQH�
FRPSDUWPHQWV�� ,Q� WKH� ]RQH� RI� ¿EURXV� FDSVXOH� IRUPDWLRQ� SKHQRPHQD� RI�
UHSDUDWLYH�JLVWRJHQHVLV�RI�KHSDWRF\WHV�DQG�KRODQJLRF\WHV�DUH�QRW�REVHUYHG��
ZKLFK�LV�LQGLFDWLQJ�WKH�YLRODWLRQV�RI�JLVWLRWLSLF�LQWHUVWLWLDO�UHFLSURFDO�OLQNV�
UHSDUDWLYH� QDWXUH�� 8VDJH� WKH� FRPSRVLWH� ©/LW$Uª� DV� D� WKHUDSHXWLF� DJHQW�
VKRZHG� WKDW� E\� �WK� GD\� H[XGDWLYH� FRPSRQHQW� OHYHOHG�� 7KLV� FUHDWHV� WKH�
FRQGLWLRQV�IRU�WKH�DFWLYH�SUROLIHUDWLRQ�RI�JUDQXODWLRQ�WLVVXH��7KLV�SURFHVV�
ZDV�SURORQJHG��DQG�ZDV�REVHUYHG�ZLWKLQ����GD\V�RI�WKH�H[SHULPHQW��7KH�
LGHQWL¿HG�K\SHUWURSK\�RI�WKH�PDMRU�SDUW�RI�KHSDWRF\WHV�LQ�WKH�DUHD�DGMDFHQW�
WR� WKH�53)�ZDV�� WKHLU�PLWRWLF�DFWLYLW\� ����±�� WLPHV�KLJKHU� WKDQ� LQ� LQWDFW�
DQLPDOV���DV�ZHOO�DV�LQFUHDVHG�H[SUHVVLRQ�RI�WKH�SURWHLQ�V\QWKHVLV�RI�.L����
��� WLPHV�FRPSDUHG� WR� WKH�XQWUHDWHG�DQLPDOV��� ,Q�D� VHULHV�RI�H[SHULPHQWV�
ZLWK�WKH�DGGLWLRQ�WR�WKH�FRPSRVLWH�©/LW$Uª�R[\WRFLQ�DSRSWRVLV�GRPLQDQW�
LQ� WKH� KHSDWRF\WHV� GHFUHDVHG� ����±�� WLPHV� GHFUHDVHG� H[SUHVVLRQ� RI� S���
SURWHLQ� V\QWKHVLV�� ZLWK� VLPXOWDQHRXV� LQFUHDVH� RI� SUROLIHUDWLYH� JHQH� .L�
���H[SUHVVLRQ��+HUHZLWK� D���±���� LQFUHDVH� LQ� WKH� DPRXQW�RI�GXDO�FRUH�
KHSDWRF\WHV��&RQFOXVLRQ�����([SHULPHQWDO�LPSODQWDWLRQ�RI�VLOLFRQH�EDOO�LQ�
WKH�OLYHU�SDUHQFK\PD�53)�LV�IRUPHG�����,QWURGXFWLRQ�RI�FRPSRVLWH�©/LW$Uª�
LQ�53)� RSWLPL]HV� HSLWKHOLDO�WLVVXH� LQWHUUHODWLRQV� WKDW� LQ� WKH� SUROLIHUDWLYH�
SKDVH� FUHDWHV� WKH� SUHUHTXLVLWHV� IRU� WKH� UHSODFHPHQW� RI� WKH� GHIHFW� ZLWK�
VSHFLSKLF�WLVVXH�UHJHQHUDWH�SDUHQFK\PDWRXV�HOHPHQWV�RI�WKH�OLYHU�����7KLV�
ZD\�RI� WKHUDSHXWLF�FRUUHFWLRQ�RI� WKH�53)�GRHV�QRW� VLJQL¿FDQWO\�YLRODWHV�
WKH�PLFURFLUFXODWLRQ�LQ�WKH�OLYHU�ZLWKRXW�FRPSUHVVLRQ�ELOH�ZD\V�����,Q�WKH�
VHULHV�RI�H[SHULPHQWV�ZLWK�WKH�DGGLWLRQ�WR�WKH�FRPSRVLWH�©/LW$Uª�R[\WRFLQ��
WKH�53)�LV�¿OOHG�ZLWK�WLVVXH�HOHPHQWV�RUJDQRWLSLF�UHJHQHUDWH�PRUH�TXLFNO\�
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ɆɈȾȿɅɖ� ɎɈɊɆɂɊɈȼȺɇɂə� ɆȿɁɈɇȿɎɊɈɇɈȼ� ȼ� ɊȺɇɇȿɆ�
ɈɇɌɈȽȿɇȿɁȿ
Ɉ�ȼ��Ȼɨɧɞɚɪɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ɇ��Ɏɟɞɨɪɨɜɚ
Ⱥɫɬɪɚɯɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɇɟɡɨɧɟɮɪɨɫ�ɹɜɥɹɟɬɫɹ�ɞɟɮɢɧɢɬɢɜɧɵɦ�ɨɪɝɚɧɨɦ�ɜɵɞɟɥɟɧɢɹ�
ɭ� ɪɵɛ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɦɟɡɨɧɟɮɪɨɫ� ɹɜɥɹɟɬɫɹ� ɩɪɨɜɢɡɨɪɧɵɦ� ɨɪɝɚɧɨɦ�
ɜɵɞɟɥɟɧɢɹ� ɭ� ɱɟɥɨɜɟɤɚ� ɜ� ɩɟɪɢɨɞ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɪɚɡɜɢɬɢɹ��
ɋɬɪɭɤɬɭɪɚ� ɦɟɡɨ�� ɢ� ɦɟɬɚɧɟɮɪɨɧɨɜ� ɢɦɟɟɬ� ɨɛɳɢɟ� ɱɟɪɬɵ� ɫɬɪɨɟɧɢɹ��
ɩɨɷɬɨɦɭ�ɩɨɧɢɦɚɧɢɟ�ɩɪɨɰɟɫɫɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɦɟɡɨɧɟɮɪɨɧɨɜ�ɜ�ɩɟɪɢɨɞ�
ɩɪɟɞɥɢɱɢɧɨɱɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɪɵɛ� ɦɨɠɟɬ� ɢɦɟɬɶ� ɛɨɥɶɲɨɟ� ɧɚɭɱɧɨ�
ɩɪɚɤɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ�
ɷɦɛɪɢɨɧɨɜ�ɱɟɥɨɜɟɤɚ�ɢ�ɜɵɹɜɥɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɩɚɬɨɥɨɝɢɣ�ɜ�ɫɬɪɭɤɬɭɪɟ�
ɦɨɱɟɩɨɥɨɜɨɣ�ɫɢɫɬɟɦɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɦɟɡɨɧɟɮɪɨɫɚ� ɜ� ɩɪɟɞɥɢɱɢɧɨɱɧɨɦ� ɪɚɡɜɢɬɢɢ� ɭ� ɪɵɛ� ɧɚ� ɩɪɢɦɟɪɟ�
ɨɫɟɬɪɨɜɵɯ��ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɛɵɥɚ�ɫɮɨɪɦɢɪɨɜɚɧɚ�ɦɨɞɟɥɶ�ɨɛɪɚɡɨɜɚɧɢɹ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨ� ɚɤɬɢɜɧɵɯ� ɦɟɡɨɧɟɮɪɨɧɨɜ� ɢɡ� ɭɩɥɨɬɧɹɸɳɢɯɫɹ� ɝɪɭɩɩ�
ɦɟɡɟɧɯɢɦɧɵɯ�ɤɥɟɬɨɤ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɫɥɭɠɢɥɢ�ɩɪɟɞɥɢɱɢɧɤɢ�ɱɟɬɵɪɟɯ�ɜɢɞɨɜ�ɨɫɟɬɪɨɜɵɯ�ɧɚ���±���ɣ�ɫɬɚɞɢɹɯ�
ɪɚɡɜɢɬɢɹ�� ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɪɚɛɨɬ� ɛɵɥ� ɩɪɢɦɟɧɟɧ� ɤɨɦɩɥɟɤɫ� ɦɟɬɨɞɨɜ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɣ�� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ�� ɫɪɚɜɧɢɬɟɥɶɧɨ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ� ɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚ� ���ɣ� ɫɬɚɞɢɢ�
ɪɚɡɜɢɬɢɹ� ɜ� ɧɟɮɪɨɝɟɧɧɨɣ� ɦɟɡɟɧɯɢɦɟ� ɜɫɟɯ� ɜɢɞɨɜ� ɨɫɟɬɪɨɜɵɯ�
ɧɚɱɢɧɚɥɢɫɶ� ɫɬɪɭɤɬɭɪɧɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�� ɤɨɬɨɪɵɟ� ɜɵɪɚɠɚɥɢɫɶ�
ɜ� ɭɩɥɨɬɧɟɧɢɢ� ɦɟɡɟɧɯɢɦɧɵɯ� ɤɥɟɬɨɤ� ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɩɨɱɟɱɧɵɯ�
ɜɟɡɢɤɭɥɨɜ� �ɷɩɢɬɟɥɢɚɥɶɧɵɯ� ɩɭɡɵɪɶɤɨɜ��� ɂɦɟɧɧɨ� ɷɬɢ� ɫɬɪɭɤɬɭɪɵ�
ɹɜɥɹɥɢɫɶ� ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ� ɢɫɬɨɱɧɢɤɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɛɨɥɟɟ�
ɫɥɨɠɧɵɯ�ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɦɟɡɨɧɟɮɪɨɫɚ��ȼɟɡɢɤɭɥɵ�
ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɫɟɝɦɟɧɬɚɪɧɨ��ɪɚɡɦɟɪ�ɜɟɡɢɤɭɥɨɜ�ɭɦɟɧɶɲɚɥɫɹ�ɜ�ɤɪɚɧɢɨ�
ɤɚɭɞɚɥɶɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɇɚ� ���ɣ� ɫɬɚɞɢɢ� ɪɚɡɜɢɬɢɹ� ɜ� ɦɟɡɨɧɟɮɪɨɫɟ�
ɨɫɟɬɪɨɜɵɯ�ɦɟɞɢɚɥɶɧɵɟ�ɜɟɡɢɤɭɥɵ�ɩɪɢɨɛɪɟɬɚɥɢ�ɜɵɬɹɧɭɬɭɸ�ɮɨɪɦɭ�ɡɚ�
ɫɱɟɬ�ɢɧɬɟɧɫɢɜɧɨɝɨ�ɞɟɥɟɧɢɹ�ɷɩɢɬɟɥɢɚɥɶɧɵɯ�ɤɥɟɬɨɤ�ɜ�ɬɚɤ�ɧɚɡɵɜɚɟɦɨɣ�
ɡɨɧɟ� ɪɨɫɬɚ�� ɗɩɢɬɟɥɢɣ� ɜɟɡɢɤɭɥɨɜ� ɛɵɥ� ɩɪɟɞɫɬɚɜɥɟɧ� ɦɧɨɝɨɪɹɞɧɵɦ�
ɩɪɢɡɦɚɬɢɱɟɫɤɢɦ� ɫɥɨɟɦ�� ȼɟɡɢɤɭɥɵ� ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ� ɩɪɢɦɵɤɚɥɢ�
ɤ� ȼɨɥɶɮɨɜɵɦ� ɩɪɨɬɨɤɚɦ�� ɫ� ɞɪɭɝɨɣ� ±� ɛɵɥɢ� ɨɤɪɭɠɟɧɵ� ɦɟɡɟɧɯɢɦɨɣ�
ɦɟɡɨɧɟɮɪɨɫɚ�� ɇɚ� ���ɣ� ɫɬɚɞɢɢ� ɪɚɡɜɢɬɢɹ� ɧɚɱɢɧɚɥɨɫɶ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɢɡɜɢɬɵɯ� ɩɨɱɟɱɧɵɯ� ɤɚɧɚɥɶɰɟɜ�� ȼ� ɡɨɧɟ� ɪɨɫɬɚ� ɤɚɧɚɥɶɰɵ� ɫɨɜɟɪɲɚɥɢ�
ɫɜɨɣ�ɩɟɪɜɵɣ�ɢɡɝɢɛ��Ⱦɚɥɟɟ�ɩɨɱɟɱɧɵɟ�ɤɚɧɚɥɶɰɵ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɥɢɫɶ�
ɧɚ� �� ɨɬɞɟɥɚ�� ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɵɟ� ɩɪɨɤɫɢɦɚɥɶɧɵɟ� ɤɚɧɚɥɶɰɚ� �� ɬɢɩɚ��
ɜɵɫɬɥɚɧɧɵɟ�ɨɞɧɨɫɥɨɣɧɵɦ�ɩɪɢɡɦɚɬɢɱɟɫɤɢɦ�ɷɩɢɬɟɥɢɟɦ��ɜ�ɡɨɧɟ�ɜɬɨɪɨɝɨ�
ɢɡɝɢɛɚ� ±� ɞɢɫɬɚɥɶɧɵɟ� ɤɚɧɚɥɶɰɵ� �� ɬɢɩɚ�� ɜɵɫɬɥɚɧɧɵɟ� ɨɞɧɨɫɥɨɣɧɵɦ�
ɤɭɛɢɱɟɫɤɢɦ� ɷɩɢɬɟɥɢɟɦ�� ɍ� ɩɪɟɞɥɢɱɢɧɨɤ� ɛɟɥɭɝɢ� ɧɚ� ���ɣ� ɫɬɚɞɢɢ�
ɪɚɡɜɢɬɢɹ� ɜɫɬɪɟɱɚɥɢɫɶ� ɭɠɟ� ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ� ɩɨɱɟɱɧɵɟ� ɤɚɩɫɭɥɵ�� ɇɚ�
���ɣ�ɫɬɚɞɢɢ�ɪɚɡɜɢɬɢɹ�ɜ�ɦɟɡɨɧɟɮɪɨɫɟ�ɩɪɟɞɥɢɱɢɧɨɤ�ɫɟɜɪɸɝɢ�ɢ�ɪɭɫɫɤɨɝɨ�
ɨɫɟɬɪɚ� ɧɚɱɢɧɚɥɨɫɶ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɞɜɭɯɫɬɟɧɧɨɣ� ɧɟɮɪɨɞɟɪɦɚɥɶɧɨɣ�
ɤɚɩɫɭɥɵ�� ɉɪɨɰɟɫɫ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɨɱɟɱɧɵɯ� ɤɚɩɫɭɥ� ɩɪɨɢɫɯɨɞɢɥ�
ɡɚ� ɫɱɟɬ� ɢɧɜɚɝɢɧɚɰɢɢ� ɧɚɪɭɠɧɨɝɨ� ɷɩɢɬɟɥɢɹ� ɜ� ɩɨɥɨɫɬɶ� ɩɭɡɵɪɶɤɚ�� ȼ�
ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ� ɛɨɤɚɥ� ɜɪɚɫɬɚɥ� ɫɨɫɭɞɢɫɬɵɣ� ɤɥɭɛɨɱɟɤ�� ɇɚɪɭɠɧɵɣ�
ɥɢɫɬɨɤ�ɤɚɩɫɭɥɵ�ɩɪɟɨɛɪɚɡɨɜɵɜɚɥɫɹ�ɢɡ�ɩɪɢɡɦɚɬɢɱɟɫɤɨɝɨ�ɷɩɢɬɟɥɢɚɥɶɧɨɝɨ�
ɩɥɚɫɬɚ�ɜ�ɩɥɨɫɤɢɣ��ɋɟɝɦɟɧɬ�ɤɚɧɚɥɶɰɟɜ��ɫɨɟɞɢɧɹɸɳɢɣ�ɩɨɱɟɱɧɵɟ�ɬɟɥɶɰɚ�
ɫ� ɢɡɜɢɬɵɦɢ� ɤɚɧɚɥɶɰɚɦɢ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɥɫɹ� ɜ� ɤɚɧɚɥɶɰɵ� �� ɬɢɩɚ��
ɜɵɫɬɥɚɧɧɵɟ� ɨɞɧɨɫɥɨɣɧɵɦ� ɤɭɛɢɱɟɫɤɢɦ� ɷɩɢɬɟɥɢɟɦ�� ȼ� ɦɟɡɨɧɟɮɪɨɫɟ�
ɜɫɟɯ� ɜɢɞɨɜ� ɨɫɟɬɪɨɜɵɯ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɦɟɡɨɧɟɮɪɨɧɨɜ� ɛɵɥɨ� ɫɬɪɨɝɨ�
ɫɟɝɦɟɧɬɚɪɧɵɦ�� Ⱦɚɥɟɟ� ɧɚ� ��±���ɣ� ɫɬɚɞɢɹɯ� ɪɚɡɜɢɬɢɹ� ɭ� ɩɪɟɞɥɢɱɢɧɨɤ�
ɨɫɟɬɪɨɜɵɯ� ɡɚɤɚɧɱɢɜɚɥɫɹ� ɷɬɚɩ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɟɡɨɧɟɮɪɨɧɨɜ� ,�
ɝɟɧɟɪɚɰɢɢ� ɡɚ� ɫɱɟɬ� ɨɛɪɚɡɨɜɚɧɢɹ� ɤɚɧɚɥɶɰɟɜ� �� ɬɢɩɚ�� ɇɚ� ���ɣ� ɫɬɚɞɢɢ�
ɪɚɡɜɢɬɢɹ� ɜ� ɦɟɡɨɧɟɮɪɨɫɟ� ɧɚɱɢɧɚɥɨɫɶ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɦɟɡɨɧɟɮɪɨɧɨɜ�
,,� ɝɟɧɟɪɚɰɢɢ� ɡɚ� ɫɱɟɬ� ɜɬɨɪɢɱɧɨɝɨ� ɜɟɬɜɥɟɧɢɹ� ɧɟɮɪɨɧɨɜ� ,� ɝɟɧɟɪɚɰɢɢ��
ɧɚɪɭɲɚɥɨɫɶ� ɫɟɝɦɟɧɬɚɪɧɨɟ� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɟɞɢɧɢɰ�ɦɟɡɨɧɟɮɪɨɫɚ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɞɟɥɶ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɦɟɡɨɧɟɮɪɨɧɨɜ� ɜ� ɪɚɧɧɟɦ� ɨɧɬɨɝɟɧɟɡɟ� ɪɵɛ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ�
ɫɥɟɞɭɸɳɟɣ� ɫɯɟɦɨɣ�� ɉɨɱɟɱɧɵɟ� ɜɟɡɢɤɭɥɵ� ±� Ɂɚɱɚɬɨɱɧɵɟ� ɩɨɱɟɱɧɵɟ�
ɤɚɧɚɥɶɰɵ� ±� ɂɡɜɢɬɵɟ� ɩɨɱɟɱɧɵɟ� ɤɚɧɚɥɶɰɵ� ±� ɉɨɱɟɱɧɚɹ� ɤɚɩɫɭɥɚ� ±�
ɉɨɱɟɱɧɨɟ�ɬɟɥɶɰɟ�±�Ʉɚɧɚɥɶɰɵ���ɬɢɩɚ��ɜɩɚɞɚɸɳɢɟ�ɜ�ȼɨɥɶɮɨɜ�ɩɪɨɬɨɤ�
±�Ɇɟɡɨɧɟɮɪɨɧɵ�,�ɝɟɧɟɪɚɰɢɢ�±�Ɇɟɡɨɧɟɮɪɨɧɵ�,,�ɝɟɧɟɪɚɰɢɢ��Ɋɟɡɭɥɶɬɚɬɵ�
ɩɪɢɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɥɹ� ɚɧɚɥɢɡɚ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɜ� ɨɧɬɨɝɟɧɟɡɟ� ɪɚɡɧɵɯ� ɝɪɭɩɩ�
ɨɪɝɚɧɢɡɦɨɜ��ɜ�ɬɨɦ�ɱɢɫɥɟ�±�ɷɦɛɪɢɨɧɨɜ�ɱɟɥɨɜɟɤɚ�
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,QWURGXFWLRQ�� 0HVRQHSKURV� LV� WKH� GH¿QLWLYH� H[FUHWRU\� RUJDQ� RI� ¿VK��
1HYHUWKHOHVV� PHVRQHSKURV� LV� WKH� SURYLVRU\� H[FUHWRU\� RUJDQ� LQ� SUHQDWDO�
SHULRG� RI� KXPDQ� EHLQJ�� 7KH� VWUXFWXUH� RI� PHVR�� DQG� PHWDQHSKURQV�
KDV� VLPLODULWLHV�� WKHUHIRUH� XQGHUVWDQGLQJ� RI� WKH� SURFHVV� RI� IRUPLQJ�
RI� PHVRQHSKURQV� LQ� SHULRG� RI� HDUO\� ¿VK� GHYHORSPHQW� FDQ� EH� RI� JUHDW�
VFLHQWL¿F�DQG�SUDFWLFDO� LPSRUWDQFH�IRU� WKH�VWXG\�RI� WKH�H[FUHWRU\�V\VWHP�
RI�KXPDQ�HPEU\RV�DQG�IRU�WKH�REVHUYDWLRQ�RI�YDULRXV�SDWKRORJLHV�LQ�WKH�
VWUXFWXUH�RI�WKH�JHQLWRXULQDU\�V\VWHP��$LP��,Q�WKLV�UHJDUG��WKH�DLP�RI�WKH�
VWXG\� ZDV� WR� LQYHVWLJDWH� WKH� IRUPLQJ� RI� PHVRQHSKURV� LQ� ¿VK� SUHODUYDO�
GHYHORSPHQW� IRU� H[DPSOH� VWXUJHRQ��$V� WKH� UHVXOW� RI� UHVHDUFK� WKH�PRGHO�
RI� IRUPDWLRQ� RI� IXQFWLRQDOO\� DFWLYH� PHVRQHSKURQV� IURP� FRPSDFWLQJ�
JURXSV� RI� PHVHQFK\PDO� FHOOV� ZDV� HVWDEOLVKHG�� 0DWHULDOV� DQG� PHWKRGV��
0DWHULDO� UHVHDUFK�ZHUH� SUHODUYDH� RI� WKH� IRXU� VSHFLHV� RI� VWXUJHRQ� DW� WKH�
��WK� ±� ��WK� VWDJHV� RI� GHYHORSPHQW�� 'XULQJ� WKH� LQYHVWLJDWLRQ� D� UDQJH�
RI� PHWKRGV� KDV� EHHQ� XVHG�� KLVWRORJLFDO�� PRUSKRPHWULF�� FRPSDUDWLYH�
PRUSKRORJLFDO�DQG�VWDWLVWLFDO��5HVXOWV��$W� WKH���WK�VWDJH�RI�GHYHORSPHQW�
LQ� QHSKURJHQLF� PHVHQFK\PH� RI� DOO� VWXUJHRQ� VWUXFWXUDO� UHIRUPV� EHJDQ��
ZKLFK�ZHUH�H[SUHVVHG�LQ�WKH�VHDO�RI�PHVHQFK\PDO�FHOOV�IRUPLQJ�WKH�UHQDO�
YHVLFOHV��HSLWKHOLDO�EXEEOHV���7KHVH�VWUXFWXUHV�EHFDPH�WKH�RULJLQDO�VRXUFH�
RI�WKH�PRUH�FRPSOH[�PRUSKRIXQFWLRQDO�HOHPHQWV�RI�PHVRQHSKURV��9HVLFOHV�
ORFDWHG� LQ�V\PPHWULF�VHJPHQWDO��9HVLFOH�VL]H�GHFUHDVHG� LQ�FUDQLR�FDXGDO�
GLUHFWLRQ��$W� WKH� ��WK� VWDJH� RI� GHYHORSPHQW� LQ� WKH� DUHD� RI� WKH� PHGLDO�
YHVLFOHV� KLVWRPRUSKRORJLFDO� FKDQJHV� EHJDQ�� 0HGLDO� YHVLFOHV� DFTXLUHG�
HORQJDWHG� GXH� WR� LQWHQVLYH� GLYLVLRQ� RI� HSLWKHOLDO� FHOOV� LQ� WKH� JURZWK�
]RQH�� (SLWKHOLXP� RI� YHVLFOHV� ZDV� SUHVHQWHG� ZLWK� PXOWLODQH� SULVPDWLF�
OD\HU��9HVLFOHV� RQ� RQH� VLGH� DGMRLQHG� WR� WKH�:ROI¿DQ�GXFWV�� RQ� WKH� RWKHU�
±�ZHUH�VXUURXQGHG�E\�PHVHQFK\PH�RI�PHVRQHSKURV��$W�WKH���WK�VWDJH�RI�
GHYHORSPHQW� WKH� IRUPDWLRQ�RI� WKH�FRQYROXWHG� UHQDO� WXEXOH�EHJDQ�� ,Q� WKH�
JURZWK�]RQH�WXEXOHV�PDGH�WKHLU�¿UVW�EHQG��1H[W�WXEXOHV�GLIIHUHQWLDWHG�LQWR�
WZR�GLYLVLRQV��WKH�ODUJHVW�SUR[LPDO�WXEXOH�W\SH���OLQHG�ZLWK�PRQROD\HUHG�
SULVPDWLF�HSLWKHOLXP��LQ�WKH�DUHD�RI�WKH�VHFRQG�EHQG�±�GLVWDO�WXEXOHV���W\SHV�
OLQHG�ZLWK�PRQROD\HUHG�FXERLGDO�HSLWKHOLXP��%HOXJD�SUHODUYDH�DW�WKH���WK�
VWDJH� RI� GHYHORSPHQW� KDYH� DOUHDG\� IRUPHG� NLGQH\� FDSVXOH��$W� WKH� ��WK�
VWDJH�RI�GHYHORSPHQW� LQ� WKH�PHVRQHSKURV�SUHODUYDH�VWHOODWH�DQG�5XVVLDQ�
VWXUJHRQ�WKH�IRUPDWLRQ�RI�GRXEOH�ZDOOHG�QHIURGHUPDO�FDSVXOH�EHJDQ��7KH�
SURFHVV�RI�IRUPLQJ�FDSVXOH�ZDV�GXH�WR�LQWXVVXVFHSWLRQ�RI�RXWHU�HSLWKHOLXP�
LQWR�WKH�FDYLW\�RI�WKH�EXEEOH��,Q�WKH�FXS�YDVFXODU�JORPHUXOXV�LQJURZQ��7KH�
RXWHU�OD\HU�RI�WKH�FDSVXOH�WUDQVIRUPHG�IURP�SULVPDWLF�HSLWKHOLDO�OD\HU�LQ�WKH�
ÀDW��7XEXOH�VHJPHQW�FRQQHFWLQJ�UHQDO�FRUSXVFOHV�ZLWK�FRQYROXWHG�WXEXOHV�
GLIIHUHQWLDWH� LQWR� WXEXOHV� W\SH� �� OLQHG� ZLWK� D� VLQJOH� OD\HU� RI� FXERLGDO�
HSLWKHOLXP�� ,Q� WKH� PHVRQHSKURV� RI� DOO� VWXUJHRQ� VSHFLHV� PHVRQHSKURQV¶�
ORFDWLRQ� ZDV� VWULFWO\� VHJPHQWDO�� 1H[W� DW� WKH� ��WK� ±� ��WK� VWDJHV� RI�
SUHODUYDH�GHYHORSPHQW�RI�VWXUJHRQV� WKH�IRUPDWLRQ�RI� IXOO\�GLIIHUHQWLDWHG�
,�PHVRQHSKURQV�JHQHUDWLRQ�GXH�WR�WKH�IRUPDWLRQ�RI�WXEXOHV���W\SHV�HQGHG��
$W� WKH� ��WK� VWDJH� RI� GHYHORSPHQW� LQ� WKH� PHVRQHSKURV� SUHODUYDH� RI� DOO�
VWXUJHRQ�VSHFLHV� WKH� IRUPDWLRQ�RI�PHVRQHSKURQV� ,,�JHQHUDWLRQ�EHJDQ�E\�
EUDQFKLQJ�VHFRQGDU\�QHSKURQV�,�JHQHUDWLRQ��EURNH�VHJPHQWDO�ORFDWLRQ�RI�
PRUSKRIXQFWLRQDO� XQLWV� RI� PHVRQHSKURV�� &RQFOXVLRQ�� 7KXV�� D�PRGHO� RI�
IRUPLQJ�WKH�PHVQHSKURQV�LQ�HDUO\�RQWRJHQHVLV�RI�¿VK�FDQ�EH�UHSUHVHQWHG�DV�
IROORZHG�VFKHPH��5HQDO�YHVLFOHV�±�UXGLPHQWDU\�WXEXOHV�±�,QFLSLHQW�WXEXOHV�
±�5HQDO� FDSVXOH�±�5HQDO� FRUSXVFOH�±�7XEXOHV��� W\SHV� WKDW�ÀRZ� LQWR� WKH�
:ROI¿DQ�GXFW�±�0HVRQHSKURQV�,�JHQHUDWLRQ�±�0HVRQHSKURQV�,,�JHQHUDWLRQ��
7KH� UHVXOWV� IURP� WKH� UHVHDUFK� FDQ� EH� XVHG� WR� DQDO\]H� WKH� IRUPDWLRQ� RI�
H[FUHWRU\� IXQFWLRQV� LQ� WKH�RQWRJHQHVLV�RI�GLIIHUHQW�JURXSV�RI�RUJDQLVPV��
LQFOXGLQJ�±�KXPDQ�HPEU\RV�

ȺɇɌȺȽɈɇɂɋɌɂɑȿɋɄȺə� ȺɄɌɂȼɇɈɋɌɖ� ɒɌȺɆɆɈȼ�
ɅȺɄɌɈȻȺɄɌȿɊɂɃ��ȼɕȾȿɅȿɇɇɕɏ�ɂɁ�ɊȺɁɇɕɏ�ȻɂɈɌɈɉɈȼ
Ɍ�Ⱥ��Ɋɵɠɤɨɜɚ��ȿ�Ɉ��Ʉɨɪɨɬɤɢɯ��Ⱦ�Ɇ��Ɇɚɬɸɧɢɧɚ��ɇ�Ɇ��ɓɟɝɨɥɟɜɚ��ȿ�ȼ��
ɉɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�Ɇ��Ȼɚɛɢɱ
ɂɧɫɬɢɬɭɬ� ɦɢɤɪɨɛɢɨɥɨɝɢɢ� ɢ� ɢɦɦɭɧɨɥɨɝɢɢ� ɢɦ�� ɂ�ɂ�� Ɇɟɱɧɢɤɨɜɚ��
ɏɚɪɶɤɨɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��Ⱥɧɬɚɝɨɧɢɫɬɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɲɬɚɦɦɨɜ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�ɜ�
ɨɬɧɨɲɟɧɢɢ�ɩɚɬɨɝɟɧɧɵɯ�ɢ� ɭɫɥɨɜɧɨ�ɩɚɬɨɝɟɧɧɵɯ� ɛɚɤɬɟɪɢɣ� ɨɩɪɟɞɟɥɹɟɬ�
ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɥɹ� ɤɨɪɪɟɤɰɢɢ� ɦɢɤɪɨɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ��
ɤɚɤ� ɭ� ɥɸɞɟɣ�� ɬɚɤ� ɢ� ɭ� ɠɢɜɨɬɧɵɯ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɜ� ɩɢɳɟɜɨɣ�
ɢ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɲɬɚɦɦɵ� ɥɚɤɬɨɛɚɤɬɟɪɢɣ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɜɢɞɨɜ��
Ɉɞɧɚɤɨ�ɜɢɞɨɜɨɣ�ɫɨɫɬɚɜ�ɪɨɞɚ�/DFWREDFLOOXV�ɱɪɟɡɜɵɱɚɣɧɨ�ɪɚɡɧɨɨɛɪɚɡɟɧ��
ɚ� ɨɛɳɟɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɞɨɫɬɚɬɨɱɧɨ� ɢɡɭɱɟɧɵ� ɬɨɥɶɤɨ� ɭ�
ɨɬɞɟɥɶɧɵɯ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɪɨɞɚ�� ȼɵɲɟɫɤɚɡɚɧɧɨɟ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɨɢɫɤɚ� ɲɬɚɦɦɨɜ�ɤɚɧɞɢɞɚɬɨɜ�� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɞɥɹ�
ɪɚɡɪɚɛɨɬɤɢ�ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ�ɩɪɟɩɚɪɚɬɨɜ�ɢ�ɭɝɥɭɛɥɟɧɧɨɝɨ�ɢɡɭɱɟɧɢɹ�ɢɯ�
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ɫɜɨɣɫɬɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɲɬɚɦɦɨɜ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�� ɜɵɞɟɥɟɧɧɵɯ�ɢɡ� ɪɚɡɥɢɱɧɵɯ�
ɢɫɬɨɱɧɢɤɨɜ�� ɩɪɨɬɢɜ� ɩɚɬɨɝɟɧɧɵɯ� ɤɨɪɢɧɟɛɚɤɬɟɪɢɣ� ɢ� ɡɨɥɨɬɢɫɬɵɯ�
ɫɬɚɮɢɥɨɤɨɤɤɨɜ��Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ȼ� ɤɚɱɟɫɬɜɟ� ɚɧɬɚɝɨɧɢɫɬɨɜ� ɞɥɹ�
ɫɪɚɜɧɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɲɬɚɦɦɵ� /DFWREDFLOOXV� VSS�� ɢɡ� ɨɬɞɟɥɶɧɵɯ�
ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɢ� ɜɵɞɟɥɟɧɧɵɟ� ɢɡ� ɪɚɡɥɢɱɧɵɯ� ɷɤɨɧɢɲ�
�ɤɢɲɟɱɧɢɤ� ɩɱɟɥ�� ɫɥɢɡɢɫɬɵɟ� ɨɛɨɥɨɱɤɢ� ɜɟɪɯɧɢɯ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ�
ɢ� ɤɢɲɟɱɧɢɤ� ɱɟɥɨɜɟɤɚ��� Ɍɟɫɬ�ɨɛɴɟɤɬɚɦɢ� ɫɥɭɠɢɥɢ� ɰɢɪɤɭɥɢɪɭɸɳɢɟ�
ɢ� ɦɭɡɟɣɧɵɟ� ɤɭɥɶɬɭɪɵ� &RU\QHEDFWHULXP� GLSKWKHULDH� �&�� GLSKWKHULDH��
ɢ� 6WDSK\ORFRFFXV� DXUHXV� �6�� DXUHXV��� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɤɨɧɤɭɪɟɧɬɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɥɚɤɬɨɛɚɤɬɟɪɢɣ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɡɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɚ�
ɨɬɫɪɨɱɟɧɧɨɝɨ�ɚɧɬɚɝɨɧɢɡɦɚ��ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ�ɲɬɪɢɯɨɜ���Ɋɟɡɭɥɶɬɚɬɵ��
Ȼɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ������ ɢɫɫɥɟɞɭɟɦɵɯ� ɲɬɚɦɦɨɜ� /DFWREDFLOOXV�
ɨɛɥɚɞɚɥɢ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɩɨɞɚɜɥɹɬɶ� ɪɨɫɬ� ɤɨɪɢɧɟɛɚɤɬɟɪɢɣ�� ɉɪɢ� ɷɬɨɦ�
ɫɬɟɩɟɧɶ� ɩɪɨɹɜɥɟɧɢɹ� ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɡɚɜɢɫɟɥɚ� ɨɬ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɲɬɚɦɦɚ�ɚɧɬɚɝɨɧɢɫɬɚ�� Ɍɚɤ�� ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɨɣ�
ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɩɚɬɨɝɟɧɧɵɦ�
ɤɨɪɢɧɟɛɚɤɬɟɪɢɹɦ��ɨɛɥɚɞɚɥ�ɲɬɚɦɦ�/DFWREDFLOOXV�SODQWDUXP��ɜɵɞɟɥɟɧɧɵɣ�
ɢɡ� ɤɢɲɟɱɧɢɤɚ� ɩɱɟɥ�� ɨɧ� ɭɝɧɟɬɚɥ� ɪɨɫɬ� ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɬɟɫɬ�
ɤɭɥɶɬɭɪ��ɒɬɚɦɦɵ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�� ɜɵɞɟɥɟɧɧɵɟ�ɨɬ�ɥɸɞɟɣ��ɩɪɨɹɜɥɹɥɢ�
ɭɦɟɪɟɧɧɨ� ɜɵɪɚɠɟɧɧɵɟ� ɤɨɧɤɭɪɟɧɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ�
������ ɢɫɫɥɟɞɨɜɚɧɧɵɯ� &�� GLSKWKHULDH�� ɩɪɨɛɢɨɬɢɱɟɫɤɢɟ� ɲɬɚɦɦɵ�
/DFWREDFLOOXV�VSS��ɫɨɜɫɟɦ�ɧɟ�ɜɥɢɹɥɢ�ɧɚ�ɪɨɫɬ�ɬɟɫɬ�ɤɭɥɶɬɭɪ�ɩɚɬɨɝɟɧɧɵɯ�
ɤɨɪɢɧɟɛɚɤɬɟɪɢɣ��ȼɫɟ�ɢɫɫɥɟɞɨɜɚɧɧɵɟ�ɲɬɚɦɦɵ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�ɭɝɧɟɬɚɥɢ�
ɪɨɫɬ� ɡɨɥɨɬɢɫɬɵɯ� ɫɬɚɮɢɥɨɤɨɤɤɨɜ�� ɉɪɢ� ɷɬɨɦ� ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɟ�
ɫɜɨɣɫɬɜɚ� ɲɬɚɦɦɨɜ� ɥɚɤɬɨɛɚɤɬɟɪɢɣ�� ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɨɬ� ɥɸɞɟɣ� ɢ�
ɩɱɟɥ�� ɛɵɥɢ� ɜɵɪɚɠɟɧɵ� ɛɨɥɶɲɟɣ� ɦɟɪɨɣ� �ɭɝɧɟɬɚɥɢ� ɪɨɫɬ� ������ ɬɟɫɬ�
ɤɭɥɶɬɭɪ� 6�� DXUHXV��� ɱɟɦ� ɩɨɥɭɱɟɧɧɵɟ� ɢɡ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ�
�ɩɪɨɹɜɥɹɥɢ� ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɬɨɥɶɤɨ� ɩɨ� ɨɬɧɨɲɟɧɢɸ�
ɤ� ����� ɬɟɫɬ�ɤɭɥɶɬɭɪ� 6�� DXUHXV��� ȼɵɜɨɞɵ�� Ⱥɧɬɚɝɨɧɢɫɬɢɱɟɫɤɚɹ�
ɚɤɬɢɜɧɨɫɬɶ� ɥɚɤɬɨɛɚɤɬɟɪɢɣ� ɜɵɞɟɥɟɧɧɵɯ� ɢɡ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ� ɷɤɨɧɢɲ�
ɨɛɨɫɧɨɜɵɜɚɟɬ�ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�ɩɨɢɫɤɚ�ɧɨɜɵɯ�ɲɬɚɦɦɨɜ�ɤɚɧɞɢɞɚɬɨɜ�
ɜ�ɩɪɨɛɢɨɬɢɱɟɫɤɢɟ�ɩɪɟɩɚɪɚɬɵ�ɢ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ�ɢɯ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɥɹ�ɤɨɪɪɟɤɰɢɢ�ɞɢɫɛɢɨɬɢɱɟɫɤɢɯ�ɧɚɪɭɲɟɧɢɣ�
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,QWURGXFWLRQ�� $QWDJRQLVWLF� DFWLYLW\� RI� /DFWREDFLOOXV� VWUDLQV� DJDLQVW�
SDWKRJHQLF� DQG� RSSRUWXQLVWLF� SDWKRJHQLF� EDFWHULD� LV� WKH� EDVLV� RI� WKHLU�
XVH� IRU� PLFURHFRORJLFDO� LPEDODQFH� FRUUHFWLRQ� LQ� KXPDQV� DQG� DQLPDOV��
1RZDGD\V�WKH�FHUWDLQ�/DFWREDFLOOXV�VSHFLHV�DUH�ZLGHO\�XVHG�LQ�IRRG�DQG�
SKDUPDFHXWLFDO� LQGXVWU\�� +RZHYHU� WKH� VSHFLHV� GLYHUVLW\� LV� W\SLFDO� IRU�
/DFWREDFLOOXV�JHQXV�EXW�ELRORJLFDO�SURSHUWLHV�DUH�VXI¿FLHQWO\�VWXGLHG�RQO\�
IRU�VHOHFWHG�UHSUHVHQWDWLYHV�RI�WKH�JHQXV��$OO�DERYHPHQWLRQHG�VHW�FRQGLWLRQV�
WR� QHFHVVLW\� RI� VHDUFK� RI� /DFWREDFLOOXV� VWUDLQV� SHUVSHFWLYH� IRU� SURELRWLF�
SUHSDUDWLRQV�GHYHORSPHQW�DQG�RI�DGYDQFHG�VWXG\�RI�WKHLU�SURSHUWLHV��$LP��
7KH� VWXG\�RI� DQWDJRQLVWLF� DFWLYLW\�RI�/DFWREDFLOOXV� VWUDLQV� LVRODWHG� IURP�
GLIIHUHQW�ELRWRSHV�DJDLQVW�SDWKRJHQLF�&RU\QHEDFWHULD�DQG�6WDSK\ORFRFFXV�
DXUHXV��0DWHULDOV� DQG�PHWKRGV�� 7KH� /DFWREDFLOOXV� VSS�� VWUDLQV� REWDLQHG�
IURP� FHUWDLQ� SURELRWLF� SUHSDUDWLRQV� DQG� LVRODWHG� IURP�GLIIHUHQW� ELRWRSHV�
�LQWHVWLQHV� RI� EHHV�� PXFRXV� PHPEUDQHV� RI� XSSHU� UHVSLUDWRU\� WUDFW� DQG�
LQWHVWLQHV�RI�KXPDQV��ZHUH�XVHG�DV�DQWDJRQLVW�IRU�FRPSDUDWLYH�VWXG\�RI�WKHLU�
DQWDJRQLVWLF�DFWLYLW\��&LUFXODWLQJ�DQG�PXVHXP�VWUDLQV�RI�&RU\QHEDFWHULXP�
GLSKWKHULDH��&��GLSKWKHULDH��DQG�6WDSK\ORFRFFXV�DXUHXV��6��DXUHXV��ZHUH�
XVHG�DV�WHVW�REMHFWV��&RPSHWLWLYH�SURSHUWLHV�RI�/DFWREDFLOOXV�VWUDLQV�ZHUH�
VWXGLHG�E\�WKH�TXDQWLWDWLYH�PHWKRG�IRU�GHOD\HG�DQWDJRQLVP�GHWHUPLQDWLRQ��
5HVXOWV��,W�ZDV�HVWDEOLVKHG��WKDW�������RI�H[DPLQHG�/DFWREDFLOOXV�VWUDLQV�
ZHUH�DEOH� WR� LQKLELW�JURZWK�RI� WKH�SDWKRJHQLF�&RU\QHEDFWHULD��+RZHYHU��
WKH�GHJUHH�RI�DQWDJRQLVWLF�DFWLYLW\�GHSHQGHG�RQ�RULJLQ�RI�WKH�VWUDLQV��7KXV��
/DFWREDFLOOXV�SODQWDUXP�VWUDLQ�LVRODWHG�IURP�LQWHVWLQH�RI�EHH�KDG�WKH�PRVW�
SURQRXQFHG� DQWDJRQLVWLF� DFWLYLW\� DJDLQVW� SDWKRJHQLF� &RU\QHEDFWHULD�� LW�
LQKLELWHG�JURZWK�RI�DOO�H[DPLQHG� WHVW�FXOWXUHV��7KH�/DFWREDFLOOXV�VWUDLQV�
LVRODWHG�IURP�KXPDQV�PDQLIHVWHG�PRGHUDWH�FRPSHWLWLYH�SURSHUWLHV�DJDLQVW�
������ RI� H[DPLQHG� &�� GLSKWKHULDH� VWUDLQV�� WKH� SURELRWLF� /DFWREDFLOOXV�
VSS��VWUDLQV�KDG�QR�LQÀXHQFH�RQ�WKH�JURZWK�RI�SDWKRJHQLF�&RU\QHEDFWHULD�
WHVW�FXOWXUHV��$OO�VWXGLHG�/DFWREDFLOOXV�VWUDLQV�LQKLELW�JURZWK�RI�6��DXUHXV�
VWUDLQV�� $QWDJRQLVWLF� SURSHUWLHV� RI� /DFWREDFLOOXV� VWUDLQV� LVRODWHG� IURP�
KXPDQV� DQG� EHHV� ZHUH� H[SUHVVHG� JUHDWHU� WKDQ� RI� WKH� VWUDLQV� REWDLQHG�
IURP�SURELRWLF�SUHSDUDWLRQV� �¿UVW� LQKLELWHG�JURZWK�RI�������DQG�VHFRQG�
LQKLELWHG� JURZWK� RQO\� RI� ����� RI� 6�� DXUHXV� WHVW�FXOWXUHV��� &RQFOXVLRQ��
$QWDJRQLVWLF� DFWLYLW\� RI� /DFWREDFLOOXV� VWUDLQV� LVRODWHG� IURP� GLIIHUHQW�
ELRWRSHV�JURXQG�UHDVRQDELOLW\�RI�VHDUFK�RI�QHZ�VWUDLQV�FDQGLGDWHV�IRU�QHZ�

SURELRWLF�SUHSDUDWLRQV�GHYHORSPHQW�DQG� WHVWL¿HV�SHUVSHFWLYH�RI� WKHLU�XVH�
IRU�G\VELRWLF�GLVWXUEDQFHV�FRUUHFWLRQ�

ɋɊȺȼɇɂɌȿɅɖɇȺə� ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ� ȼɅɂəɇɂə�
ɒɈȼɇɈȽɈ� ɆȺɌȿɊɂȺɅȺ� ɇȺ� ɈȻɊȺɁɈȼȺɇɂȿ� ɋɉȺȿɑɇɈȽɈ�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɕ�Ⱥ��Ⱥɥɦɚɛɚɟɜ
Ʉɚɡɚɯɫɬɚɧɫɤɨ�Ɋɨɫɫɢɣɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ⱥɥɦɚɬɵ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɋɨɝɥɚɫɧɨ� ɫɨɜɪɟɦɟɧɧɵɦ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ�� ɫɩɚɟɱɧɚɹ�
ɛɨɥɟɡɧɶ� ±� ɷɬɨ� ɨɬɞɟɥɶɧɚɹ� ɧɨɡɨɥɨɝɢɱɟɫɤɚɹ� ɮɨɪɦɚ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ� ɧɚɥɢɱɢɟɦ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɵɯ� ɫɪɚɳɟɧɢɣ� ɢ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɩɪɨɹɜɥɹɸɳɚɹɫɹ� ɷɩɢɡɨɞɚɦɢ� ɪɟɰɢɞɢɜɢɪɭɸɳɟɣ�
ɫɩɚɟɱɧɨɣ� ɤɢɲɟɱɧɨɣ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ� >�@�� Ɉɛɪɚɡɨɜɚɧɢɟ� ɫɩɚɟɤ� ±�
ɭɧɢɜɟɪɫɚɥɶɧɚɹ� ɡɚɳɢɬɧɨ�ɩɪɢɫɩɨɫɨɛɢɬɟɥɶɧɚɹ� ɪɟɚɤɰɢɹ� ɨɪɝɚɧɢɡɦɚ� ɧɚ�
ɪɚɡɞɪɚɠɟɧɢɟ��ɬɪɚɜɦɭ��ɛɪɸɲɢɧɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɜɥɢɹɧɢɹ�
ɧɚɢɛɨɥɟɟ�ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ�ɜɢɞɨɜ�ɲɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɩɪɚɤɬɢɤɟ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɩɚɣɤɨɨɛɪɚɡɨɜɚɧɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ����ɤɪɵɫɚɯ�ɩɨɪɨɞɵ�
:LVWDU�ɨɛɨɟɝɨ�ɩɨɥɚ�ɦɚɫɫɨɣ�ɨɬ����ɞɨ�����ɝ��ȼɫɟɝɨ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ����
ɷɤɫɩɟɪɢɦɟɧɬɨɜ�� ɩɭɬɟɦ� ɩɪɨɜɟɞɟɧɢɹ� ɜɟɪɯɧɟɣ� ɫɪɟɞɢɧɧɨɣ� ɥɚɩɚɪɚɬɨɦɢɢ�
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ���ɜɢɞɨɜ�ɲɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɲɟɥɤ��ɤɟɬɝɭɬ��ɥɚɜɫɚɧ��
ɤɚɩɪɨɧ��ɉȽȺ��ɉɨɥɢɝɥɢɤɨɥɢɞ�ɩɥɟɬɟɧɵɣ���ɀɢɜɨɬɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�
��ɝɪɭɩɩ��ɜ�ɤɚɠɞɨɣ�ɝɪɭɩɩɟ�ɩɨ���ɠɢɜɨɬɧɵɯ��ȼ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɜ�ɫɬɟɪɢɥɶɧɵɯ�
ɭɫɥɨɜɢɹɯ� ɩɨɞ� ɧɚɪɤɨɡɨɦ� Ɋɨɦɟɬɚɪ� ɠɢɜɨɬɧɵɦ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ� ɧɚ�
ɡɚɠɢɦɟ� ɜ� ɧɢɠɧɢɣ� ɷɬɚɠ� ɛɪɸɲɢɧɵ� ɩɨɦɟɳɚɥɢɫɶ� �� ɜɢɞɨɜ� ɲɨɜɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ��ȼ���ɣ�ɝɪɭɩɩɟ�ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ�ɧɢɬɶ�±�ɥɚɜɫɚɧ��ɜɨ���ɣ�ɝɪɭɩɩɟ�
±�ɉȽȺ��ɉɨɥɢɝɥɢɤɨɥɢɞ�ɩɥɟɬɟɧɵɣ���ɜ���ɣ�ɝɪɭɩɩɟ�±�ɲɟɥɤ��ɜ���ɣ�ɝɪɭɩɩɟ�
±�ɤɟɬɝɭɬ��ɜ���ɝɪɭɩɩɟ�±�ɤɚɩɪɨɧ��Ɋɟɡɭɥɶɬɚɬɵ��Ɇɟɬɨɞɨɦ�ɫɟɦɚɧɬɢɱɟɫɤɨɝɨ�
ɞɢɮɮɟɪɟɧɰɢɚɥɚ� ɩɨ� ɬɚɛɥɢɰɟ� ɨɰɟɧɤɢ� ɋɉ� ɧɚ� �� ɫɭɬɤɢ� ɩɨɫɥɟ� ɜɫɤɪɵɬɢɹ�
ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɛɵɥɚ�ɩɪɨɢɡɜɟɞɟɧɚ�ɨɰɟɧɤɚ�ɫɩɚɟɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ��ȼ���ɣ�
ɝɪɭɩɩɟ��ɩɪɢɦɟɧɟɧɢɟ�ɧɢɬɢ�Ʌɚɜɫɚɧ��ɦɵ�ɧɚɛɥɸɞɚɥɢ�ɫɩɚɟɱɧɵɣ�ɩɪɨɰɟɫɫ�
ɩɨ� ɞɚɧɧɵɦ� ɤɪɢɬɟɪɢɹɦ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ��� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�
ɋɉ� ɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ±� �� ɛɚɥɥɨɜ� �ɋɉ� ɜ� ɜɢɞɟ� ɤɨɧɝɥɨɦɟɪɚɬɚ�
ɨɪɝɚɧɨɜ������ɢɡɦɟɧɟɧɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�ɤɢɲɟɱɧɨɣ�ɬɪɭɛɤɢ�±���ɛɚɥɥɚ��ɋɉ�
ɫ�ɫɭɠɟɧɢɟɦ�ɩɪɨɫɜɟɬɚ�ɤɢɲɤɢ������ɤɨɥɢɱɟɫɬɜɨ�ɫɩɚɟɤ�±���ɛɚɥɥɚ��ɨɬ���ɞɨ�
����� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ� ɜɢɞ� ɫɩɚɟɤ� ±� �� ɛɚɥɥɨɜ� �ɩɥɨɫɤɨɫɬɧɵɟ���ȼɨ� ��ɣ�
ɝɪɭɩɩɟ� �ɩɪɢɦɟɧɟɧɢɟ�ɉȽȺ��ɧɚɛɥɸɞɚɥɨɫɶ�����ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɋɉ�
ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�±���ɛɚɥɥɚ��ɜ�ɩɪɟɞɟɥɚɯ�ɫɪɟɞɧɟɝɨ�ɢ�ɧɢɠɧɟɝɨ�ɷɬɚɠɚ�
ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��� ���ɢɡɦɟɧɟɧɢɹ� ɫɨ� ɫɬɨɪɨɧɵ�ɤɢɲɟɱɧɨɣ�ɬɪɭɛɤɢ�±���
ɛɚɥɥɚ��ɋɉ�ɫ�ɫɭɠɟɧɢɟɦ�ɩɪɨɫɜɟɬɚ�ɤɢɲɤɢ������ɤɨɥɢɱɟɫɬɜɨ�ɫɩɚɟɤ�±���ɛɚɥɥɨɜ�
������ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ� ɜɢɞ� ɫɩɚɟɤ� ±� �� ɛɚɥɥɨɜ� �ɩɥɨɫɤɨɫɬɧɵɟ��� ȼ� ��ɣ�
ɝɪɭɩɩɟ��ɩɪɢɦɟɧɟɧɢɟ�ɲɟɥɤɚ������ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɋɉ�ɜ�ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ�±���ɛɚɥɥɚ� �ɜ�ɩɪɟɞɟɥɚɯ�ɫɪɟɞɧɟɝɨ�ɢ�ɧɢɠɧɟɝɨ�ɷɬɚɠɚ�ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ������ɢɡɦɟɧɟɧɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�ɤɢɲɟɱɧɨɣ�ɬɪɭɛɤɢ�±���ɛɚɥɥɚ��ɋɉ�
ɫ�ɫɭɠɟɧɢɟɦ�ɩɪɨɫɜɟɬɚ�ɤɢɲɤɢ������ɤɨɥɢɱɟɫɬɜɨ�ɫɩɚɟɤ�±���ɛɚɥɥɚ��ɨɬ���ɞɨ�
����� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ� ɜɢɞ� ɫɩɚɟɤ� ±� �� ɛɚɥɥɚ� �ɦɟɦɛɪɚɧɨɡɧɵɟ��� ȼ� ��ɣ�
ɝɪɭɩɩɟ��ɩɪɢɦɟɧɟɧɢɟ�Ʉɟɬɝɭɬɚ������ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɋɉ�ɜ�ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ� ±� �� ɛɚɥɥɚ� �ɋɉ� ɜ� ɩɪɟɞɟɥɚɯ� ɞɜɭɯ� ɷɬɚɠɟɣ��� ��� ɢɡɦɟɧɟɧɢɹ� ɫɨ�
ɫɬɨɪɨɧɵ� ɤɢɲɟɱɧɨɣ� ɬɪɭɛɤɢ� ±� �� ɛɚɥɥɚ� �ɋɉ� ɫ� ɫɭɠɟɧɢɟɦ� ɩɪɨɫɜɟɬɚ�
ɤɢɲɤɢ��� ��� ɤɨɥɢɱɟɫɬɜɨ� ɫɩɚɟɤ� ±� �� ɛɚɥɥɨɜ� �ɨɬ� ����� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ�
ɜɢɞ�ɫɩɚɟɤ�±���ɛɚɥɥɚ� �ɦɟɦɛɪɚɧɨɡɧɵɟ���ȼ���ɝɪɭɩɩɟ� �ɩɪɢɦɟɧɟɧɢɟ�ɧɢɬɢ�
Ʉɚɩɪɨɧ������ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɋɉ�ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�±���ɛɚɥɥ��ɜ�
ɩɪɟɞɟɥɚɯ�ɧɢɠɧɟɝɨ�ɷɬɚɠɚ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ������ɢɡɦɟɧɟɧɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�
ɤɢɲɟɱɧɨɣ� ɬɪɭɛɤɢ� ±� �� ɛɚɥɥ� �ɋɉ� ɛɟɡ� ɫɭɠɟɧɢɹ� ɩɪɨɫɜɟɬɚ� ɤɢɲɤɢ��� ���
ɤɨɥɢɱɟɫɬɜɨ�ɫɩɚɟɤ�±���ɛɚɥɥɚ��ɨɬ���ɞɨ������ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ�ɜɢɞ�ɫɩɚɟɤ�±���
ɛɚɥɥ��ɲɧɭɪɨɜɢɞɧɵɟ���ȼɵɜɨɞɵ��ɇɚ�ɪɟɡɭɥɶɬɚɬɵ�ɨɩɟɪɚɰɢɣ�ɫɭɳɟɫɬɜɟɧɧɨ�
ɜɥɢɹɸɬ�ɩɪɢɦɟɧɟɧɢɟ�ɫɢɧɬɟɬɢɱɟɫɤɢɯ�ɧɢɬɟɣ�ɬɢɩɚ�ɲɟɥɤ��ɤɟɬɝɭɬ��ɥɚɜɫɚɧ��
ɤɚɩɪɨɧ�� ɉȽȺ�� ɉɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɧɢɬɟɣ� Ʌɚɜɫɚɧ� ɢ� ɉȽȺ� ɋɉ� ɨɤɚɡɚɥɫɹ�
ɧɚɢɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɵɦ�ɢ�ɩɨ�ɬɚɛɥɢɰɟ�ɨɰɟɧɤɢ�ɋɉ�±����ɛɚɥɥɨɜ�ɢɡ�����ɧɚ�
��ɦ�ɦɟɫɬɟ�ɜɵɪɚɠɟɧɧɨɫɬɶ�ɋɉ�ɧɚɛɥɸɞɚɥɚɫɶ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�Ʉɟɬɝɭɬɚ�
±����ɛɚɥɥɨɜ��ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɲɟɥɤɚ�ɋɉ�ɨɰɟɧɟɧ�ɜ����ɛɚɥɥɨɜ��ɫɚɦɵɣ�
ɫɥɚɛɵɣ�ɩɪɨɰɟɫɫ�ɫɩɚɣɤɨɨɛɪɚɡɨɜɚɧɢɹ�ɞɚɥɨ�ɩɪɢɦɟɧɟɧɢɟ�ɧɢɬɢ�Ʉɚɩɪɨɧ�±���
ɛɚɥɥɨɜ�ɢɡ�����Ⱦɚɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɩɨɫɨɛɫɬɜɭɸɬ�ɭɥɭɱɲɟɧɧɨɦɭ�ɜɵɛɨɪɭ�
ɲɨɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɩɪɢ�ɨɩɟɪɚɰɢɹɯ�ɜ�ɚɛɞɨɦɢɧɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�

&203$5$7,9(�&+$5$&7(5,67,&6�2)�68785(�0$7(5,$/�
,1)/8(1&(�21�7+(�$'+(6,9(�352&(66�)250$7,21
6�0��6HPEDHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�$��$OPDEDHY
.D]DNKVWDQ�5XVVLDQ�0HGLFDO�8QLYHUVLW\��$OPDW\��.D]DNKVWDQ

,QWURGXFWLRQ�� $FFRUGLQJ� WR� PRGHUQ� FRQFHSWV�� DGKHVLYH� GLVHDVH� LV� D�
VHSDUDWH�QRVRORJLFDO�IRUP�RI�WKH�GLVHDVH�FKDUDFWHUL]HG�ZLWK�WKH�SUHVHQFH�
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RI� LQWUDSHULWRQHDO� DGKHVLRQV� DQG� LQ� PRVW� FDVHV� PDQLIHVWHG� UHFXUUHQW�
HSLVRGHV�RI�DGKHVLYH�LQWHVWLQDO�REVWUXFWLRQ�>�@��$GKHVLRQV��$��±�XQLYHUVDO�
SURWHFWLYH� DGDSWLYH� UHVSRQVH� RI� WKH� RUJDQLVP� WR� VWLPXODWLRQ� �LQMXU\��
RI� WKH� SHULWRQHXP��$LP��6WXG\� WKH� HIIHFWV� RI� WKH�PRVW� SRSXODU� W\SHV� RI�
VXWXUHV�LQ�VXUJLFDO�SUDFWLFH�RQ�WKH�IRUPDWLRQ�RI�DGKHVLRQV��0DWHULDOV�DQG�
PHWKRGV�� ([SHULPHQWV�ZHUH� SHUIRUPHG� RQ� ���:LVWDU� EUHHG� UDWV� RI� ERWK�
VH[HV�ZHLJKLQJ�IURP����WR�����J��7KHUH�ZHUH�FRQGXFWHG����H[SHULPHQWV�
ZLWK�WKH�XSSHU�PHGLDQ�ODSDURWRP\�XVLQJ���W\SHV�RI�VXWXUH�PDWHULDO��VLON��
FDWJXW�� SRO\HVWHU�� Q\ORQ�� 3*$� �3RO\JO\FROLGH� EUDLGHG��� $QLPDOV� ZHUH�
GLYLGHG�LQWR���JURXSV��HDFK�JURXS�RI���DQLPDOV��,Q�WKH�H[SHULPHQW�XQGHU�
VWHULOH�FRQGLWLRQV�DQG�QDUFRVLV�5RPHWDU�LQWUDSHULWRQHDOO\�RQ�WKH�FOLS�LQ�WKH�
K\SRJDVWULXP���W\SHV�RI�VXWXUH�PDWHULDO�ZHUH�SODFHG�LQ��,Q�WKH�¿UVW�JURXS�
ZDV�XVHG�WKH�WKUHDG�±�SRO\HVWHU��LQ�WKH�VHFRQG�JURXS�±�3+$��3RO\JO\FROLGH�
EUDLGHG��� LQ� WKH� WKLUG� JURXS� ±� WKH� VLON�� LQ� WKH� IRXUWK� JURXS� ±� FDWJXW�� LQ�
WKH� ¿IWK� JURXS� ±� Q\ORQ��5HVXOWV�� 6HPDQWLF� GLIIHUHQWLDO�PHWKRG� WDEOH� IRU�
HYDOXDWLRQ� WKH� DGKHVLRQ� SURFHVV� �$3�� RQ� WKH� �WK� GD\� DIWHU� RSHQLQJ� WKH�
DEGRPLQDO�FDYLW\�ZDV�XVHG�WR�HYDOXDWH�DGKHVLRQV��,Q�JURXS����DSSOLFDWLRQ�
WKUHDG�/DYVDQ��ZH�REVHUYHG�DGKHVLRQ�SURFHVV�DFFRUGLQJ�WR�WKH�IROORZLQJ�
FULWHULD����� WKH�SUHYDOHQFH�RI�$3�LQ�WKH�DEGRPLQDO�FDYLW\�±���SRLQWV��$3�
DV� D� FRQJORPHUDWH� ERGLHV��� ��� FKDQJHV� LQ� WKH� LQWHVWLQDO� WXEH� ±� �� SRLQWV�
�$3�ZLWK� OXPLQDO� QDUURZLQJ� LQWHVWLQH��� ��� WKH� QXPEHU� RI� DGKHVLRQV� ±� ��
SRLQWV� ��� WR� ����� WKH�PRUSKRORJLFDO� DSSHDUDQFH� RI� DGKHVLRQV� ±� �� SRLQWV�
�SODQDU���,Q�JURXS����DSSOLFDWLRQ�RI�3+$��ZHUH�REVHUYHG�����WKH�SUHYDOHQFH�
RI�$3� LQ� WKH� DEGRPLQDO� FDYLW\�±���SRLQWV� �ZLWKLQ� WKH�PLGGOH� DQG� ORZHU�
ÀRRUV�RI�WKH�DEGRPLQDO�FDYLW\�������FKDQJHV�LQ�WKH�LQWHVWLQDO�WXEH�±���SRLQWV�
�$3�ZLWK�QDUURZLQJ�RI�WKH�JXW������QXPEHU�RI�DGKHVLRQV�±���SRLQWV�������
PRUSKRORJLFDO�W\SH�RI�DGKHVLRQV�±���SRLQWV��SODQDU���,Q�JURXS����DSSOLFDWLRQ�
RI�VLON�������WKH�SUHYDOHQFH�RI�$3�LQ�WKH�DEGRPLQDO�FDYLW\�±���SRLQWV��ZLWKLQ�
WKH�PLGGOH�DQG� ORZHU�ÀRRUV�RI� WKH�DEGRPLQDO�FDYLW\������FKDQJHV� LQ� WKH�
LQWHVWLQDO�WXEH�±���SRLQWV���$3�ZLWK�QDUURZLQJ�RI�WKH�JXW������WKH�QXPEHU�
DGKHVLRQV�±���SRLQWV����WR������WKH�PRUSKRORJLFDO�DSSHDUDQFH�RI�DGKHVLRQV�
±���SRLQWV��PHPEUDQRXV���,Q�JURXS����FDWJXW������WKH�SUHYDOHQFH�RI�$3�LQ�
WKH�DEGRPLQDO�FDYLW\�±���SRLQWV��$3�ZLWKLQ�WZR�ÀRRUV������FKDQJHV�LQ�WKH�
LQWHVWLQDO�WXEH�±���SRLQWV��$3�ZLWK�QDUURZLQJ�RI�WKH�JXW������WKH�QXPEHU�
RI�DGKHVLRQV�±���SRLQWV�������PRUSKRORJLFDO�W\SH�RI�DGKHVLRQV�±���SRLQWV�
�PHPEUDQRXV���,Q�*URXS����DSSOLFDWLRQ�WKUHDGV�&DSURQ������WKH�SUHYDOHQFH�
RI�$3� LQ� WKH� DEGRPLQDO� FDYLW\� ±� �� SRLQW� �ZLWKLQ� WKH� ORZHU� ÀRRU� RI� WKH�
DEGRPLQDO�FDYLW\������FKDQJHV�LQ�WKH�LQWHVWLQDO�WXEH�±���SRLQW��$3�ZLWKRXW�
QDUURZLQJ�WKH�LQWHVWLQDO�OXPHQ������WKH�QXPEHU�RI�DGKHVLRQV�±���SRLQWV����
WR������WKH�PRUSKRORJLFDO�DSSHDUDQFH�RI�DGKHVLRQV�±���SRLQW��WKUHDGOLNH���
&RQFOXVLRQ�� 2Q� WKH� UHVXOWV� RI� RSHUDWLRQV� VLJQL¿FDQWO\� DIIHFW� WKH� XVH� RI�
V\QWKHWLF�¿ODPHQW�W\SH�VLON��FDWJXW��SRO\HVWHU��Q\ORQ��3*$��:LWK�WKH�XVDJH�
RI� WKUHDGV�/DYVDQ�DQG�3*$�$3�ZDV� WKH�PRVW�QRWLFHDEOH�DQG�HYDOXDWLRQ�
WDEOH�SRLQWV�RI�$3�±����SRLQWV�RXW�RI�����WKH��QG�SODFH�IRU�IRUPLQJ�$3�ZDV�
REVHUYHG�XVLQJ�FDWJXW�±����SRLQWV��$3�XVLQJ�VLON�YDOXHG�IRU����SRLQWV��WKH�
ZHDNHVW�DGKHVLRQ�SURFHVV�ZDV�REWDLQHG�E\�XVLQJ�WKUHDG�&DSURQ�±���RXW�RI�
����7KHVH�UHVXOWV�FRQWULEXWH�WR�WKH�LPSURYHG�FKRLFH�RI�VXWXUH�PDWHULDO�IRU�
RSHUDWLRQV�LQ�DEGRPLQDO�VXUJHU\�

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ� ɆɂɄɊɈȻɂɈɐȿɇɈɁȺ� ɄɈɀɂ�
ɋɌɍȾȿɇɌɈȼ�ɆȿȾɂɄɈȼ�� ɋɌɊȺȾȺɘɓɂɏ� ɍȽɊȿȼɈɃ�
ȻɈɅȿɁɇɖɘ
ɂ�ɏ��ɋɭɥɬɚɧɨɜɚ��ȿ�ȼ��Ʉɢɪɟɧɤɨɜɚ��Ʌ�Ɇ��Ⱥɡɧɚɛɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�ɇ��ɑɚɣɧɢɤɨɜɚ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɝɪɟɜɚɹ� ɛɨɥɟɡɧɶ� ɷɬɨ� ɯɪɨɧɢɱɟɫɤɨɟ� ɩɨɥɢɦɨɪɮɧɨɟ�
ɦɭɥɶɬɢɮɚɤɬɨɪɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɜɨɥɨɫɹɧɵɯ� ɮɨɥɥɢɤɭɥɨɜ� ɢ� ɫɚɥɶɧɵɯ�
ɠɟɥɟɡ�� ȼ� ɩɨɫɥɟɞɧɟɟ� ɞɟɫɹɬɢɥɟɬɢɟ� ɞɟɪɦɚɬɨɥɨɝɢ� ɢ� ɤɨɫɦɟɬɨɥɨɝɢ�
ɨɬɦɟɱɚɸɬ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɪɚɳɚɟɦɨɫɬɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɤɧɟ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɜɢɞɨɜɨɣ� ɫɨɫɬɚɜ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ�
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�� ɜɵɞɟɥɟɧɧɵɯ� ɭ� ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɤɨɜ� ɫ� ɭɝɪɟɜɵɦɢ�
ɜɵɫɵɩɚɧɢɹɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɭɱɚɫɬɜɨɜɚɥɢ�
�� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ� ɭɝɪɟɜɵɦɢ� ɜɵɫɵɩɚɧɢɹɦɢ�� �� ɞɟɜɭɲɤɢ� ɢ� ��
ɦɭɠɱɢɧ��Ɂɚɛɨɪ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɦɚɡɨɤ�ɫ�ɤɨɠɢ�ɥɢɰɚ�ɜ�ɨɛɥɚɫɬɢ�
ɚɤɧɟ�� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɨ� ɨɛɳɟɩɪɢɧɹɬɵɦ� ɫɯɟɦɚɦ�� Ⱦɥɹ� ɜɵɞɟɥɟɧɢɹ�
ɱɢɫɬɨɣ�ɤɭɥɶɬɭɪɵ�ɦɚɬɟɪɢɚɥ� ɡɚɫɟɢɜɚɥɢ�ɧɚ� ɤɪɨɜɹɧɨɣ� ɫɪɟɞɟ��ɠɟɥɬɨɱɧɨ�
ɫɨɥɟɜɨɦ�ɚɝɚɪɟ�ɢ�ɧɚ�ɫɪɟɞɟ�ɋɚɛɭɪɨ��ɂɞɟɧɬɢɮɢɤɚɰɢɸ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�
ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɨɫɧɨɜɟ� ɬɢɧɤɬɨɪɢɚɥɶɧɵɯ� ɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
�Ȼɢɪɝɟɪ� Ɇ�Ɉ��� ������� ɍ� ɜɵɞɟɥɟɧɧɵɯ� ɲɬɚɦɦɨɜ� ɢɡɭɱɚɥɨɫɶ� ɧɚɥɢɱɢɟ�
ɝɟɦɨɥɢɬɢɱɟɫɤɨɣ�ɢ�ɥɟɰɢɬɨɜɢɬɟɥɚɡɧɨɣ�ɚɤɬɢɜɧɨɫɬɟɣ�ɩɨ�ɦɟɬɨɞɢɤɟ�Ȼɢɪɝɟɪ�
Ɇ�Ɉ���������ɢ�ɚɧɬɢɥɢɡɨɰɢɦɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɩɨ�ɦɟɬɨɞɢɤɟ�Ȼɭɯɚɪɢɧɚ�Ɉ�ȼ��
��������Ⱥɧɬɢɛɢɨɬɢɤɨɪɟɡɢɫɬɟɧɬɧɨɫɬɶ�ɢɡɭɱɚɥɚɫɶ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɞɢɫɤɨ�
ɞɢɮɮɭɡɢɨɧɧɨɝɨ� ɦɟɬɨɞɚ�� ɫɨɝɥɚɫɧɨ� ɆɍɄ� ������������� Ɉɩɪɟɞɟɥɟɧɚ�

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɤ� ɫɥɟɞɭɸɳɢɦ� ɚɧɬɢɛɢɨɬɢɤɚɦ�� ɜɚɧɤɨɦɢɰɢɧ��
ɨɤɫɚɰɢɥɥɢɧ��ɰɢɩɪɨɮɥɨɤɫɚɰɢɧ��ɰɟɮɚɡɨɥɢɧ��ɩɟɧɢɰɢɥɥɢɧ��ɚɦɩɢɰɢɥɥɢɧ��
ɤɥɢɧɞɚɦɢɰɢɧ��Ɋɟɡɭɥɶɬɚɬɵ��ɂɡ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɜɵɞɟɥɟɧɨ����
ɲɬɚɦɦɨɜ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ��ɉɨɤɚɡɚɬɟɥɶ�ɦɢɤɪɨɛɧɨɣ�ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɫɨɫɬɚɜɥɹɥ� ɨɬ� ��3� ɞɨ� ����� ɄɈȿ�ɦɥ�� ȼɫɟ�
ɜɵɞɟɥɟɧɧɵɟ� ɲɬɚɦɦɵ� ɛɵɥɢ� ɨɬɧɟɫɟɧɵ� ɤ� ɫɟɦɟɣɫɬɜɭ� 0LFURFRFFDFHDH�
ɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɨɞɨɦ� 6WDSK\ORFRFFXV�� ȼ� ���� ɛɢɨɰɟɧɨɡɨɜ�
ɜɵɞɟɥɹɥɢɫɶ� 6�DXUHXV�� 6�[\ORVXV� ɢ� 6�ZDUQHUL�� 6�KRPLQLV� ɜɫɬɪɟɱɚɥɫɹ�
ɜ� ���� ɛɢɨɰɟɧɨɡɨɜ�� Ɉɫɬɚɥɶɧɵɟ� ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɪɨɞɚ� �6�HSLGHUPLGLV��
6�KDHPRO\WLFXV�� 6�VFLXUL�� 6�VLPXODQV�� 6�VFKOHLIHUL�� 6�HTXRUXP�� 6�FDSLWLV��
6�OXJGXQHQVLV�� 6�VDSURSK\WLFXV�� ɜɫɬɪɟɱɚɥɢɫɶ� ɜ� ɛɢɨɰɟɧɨɡɚɯ� ɫ�
ɱɚɫɬɨɬɨɣ� ��±����� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɚɧɬɢɥɢɡɨɰɢɦɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�
ɨɛɥɚɞɚɸɬ� ����� ɢɡɨɥɹɬɨɜ�� ɩɪɢ� ɷɬɨɦ� ɜ� ɭɪɨɜɟɧɶ� ɩɪɢɡɧɚɤɚ� ɢɡɦɟɧɹɥɫɹ�
ɨɬ�����ɞɨ�����ɦɤɝ�ɦɥ��Ƚɟɦɨɥɢɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�ɨɛɥɚɞɚɥɢ�������
ɜɵɞɟɥɟɧɧɵɯ� ɲɬɚɦɦɨɜ�� ɥɟɰɢɬɨɜɢɬɟɥɥɚɡɧɨɣ� ±� ������� ɉɪɢ� ɢɡɭɱɟɧɢɢ�
ɚɧɬɢɛɢɨɬɢɤɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�ɛɚɤɬɟɪɢɣ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɧɚɢɛɨɥɶɲɭɸ�
ɭɫɬɨɣɱɢɜɨɫɬɶ� ɜɵɞɟɥɟɧɧɵɟ� ɲɬɚɦɦɵ� ɩɪɨɹɜɥɹɥɢ� ɤ� ɜɚɧɤɨɦɢɰɢɧɭ�
ɢ� ɩɟɧɢɰɢɥɥɢɧɭ� ����� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɧɚɢɦɟɧɶɲɭɸ� ±� ɤ�
ɨɤɫɚɰɢɥɥɢɧɭ� ɢ� ɰɟɮɚɡɨɥɢɧɭ� �ɩɨ� ������� Ʉ� ɰɟɮɚɡɨɥɢɧɭ� ɛɵɥ� ɭɫɬɨɣɱɢɜ�
ɬɨɥɶɤɨ�ɨɞɢɧ�ɲɬɚɦɦ�±�6�FRKQLL��ɩɪɢ�ɷɬɨɦ�ɞɚɧɧɵɣ�ɲɬɚɦɦ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ�
ɜɵɫɨɤɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɝɟɦɨɥɢɬɢɱɟɫɤɨɣ�� ɥɟɰɢɬɨɜɢɬɟɥɥɚɡɧɨɣ� ɢ�
ɚɧɬɢɥɢɡɨɰɢɦɧɨɣ� ɚɤɬɢɜɧɨɫɬɹɦɢ�� ȼɵɜɨɞɵ�� ɂɡ� �� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɩɚɰɢɟɧɬɨɜ�ɬɨɥɶɤɨ�ɭ�ɨɞɧɨɝɨ�ɦɢɤɪɨɛɢɨɰɟɧɨɡ�ɤɨɠɢ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ�ɤɚɤ�
ɧɨɪɦɨɰɟɧɨɡ��ɉɆɈ ��3ɄɈȿ�ɦɥ��ɜɵɞɟɥɹɥɢɫɶ�ɤɨɚɝɭɥɚɡɨɨɬɪɢɰɚɬɟɥɶɧɵɟ�
ɫɬɚɮɢɥɨɤɨɤɤɢ�� ɨɛɥɚɞɚɜɲɢɟ� ɧɢɡɤɢɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɚɧɬɢɥɢɡɨɰɢɦɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɧɟ�ɩɪɨɹɜɥɹɜɲɢɦɢ�ɝɟɦɨɥɢɬɢɱɟɫɤɨɣ�ɢ�ɥɟɰɢɬɨɜɢɬɟɥɥɚɡɧɨɣ�
ɚɤɬɢɜɧɨɫɬɟɣ��� ɍ� ɨɫɬɚɥɶɧɵɯ� �� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɢɚɝɧɨɡ� ɭɝɪɟɜɨɣ�
ɛɨɥɟɡɧɢ�ɩɨɞɬɜɟɪɞɢɥɫɹ�ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɦ�ɢɫɫɥɟɞɨɜɚɧɢɟɦ��ɷɬɢ�ɥɢɰɚ�
ɧɭɠɞɚɸɬɫɹ� ɜ� ɬɟɪɚɩɢɢ� ɞɥɹ� ɷɥɢɦɢɧɚɰɢɢ� ɡɨɥɨɬɢɫɬɨɝɨ� ɫɬɚɮɢɥɨɤɨɤɤɚ�
ɢ� ɫɧɢɠɟɧɢɸ� ɉɆɈ�� ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɜɢɞɨɜɨɝɨ� ɫɨɫɬɚɜɚ� ɤɨɠɢ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɭɝɪɟɜɵɦɢ�ɜɵɫɵɩɚɧɢɹɦɢ�ɜɵɹɜɥɟɧɨ�ɧɚɥɢɱɢɟ�ɜ�ɤɚɠɞɨɦ�ɢɡ�
ɩɚɬɨɰɟɧɨɡɨɜ� 6�DXUHXV�� 6�[\ORVXV� ɢ� 6�ZDUQHUL�� ȼɵɹɜɥɟɧɚ� ɧɚɢɛɨɥɶɲɚɹ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɲɬɚɦɦɨɜ�ɤ�ɨɤɫɚɰɢɥɥɢɧɭ�ɢ�ɰɟɮɚɡɨɥɢɧɭ��ɩɨ��������
ɩɨɷɬɨɦɭ� ɷɬɢ� ɩɪɟɩɚɪɚɬɵ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ�ɬɟɪɚɩɢɢ�

&+$5$&7(5,67,&6� 2)� 7+(� 6.,1� 0,&52%,2&(126,6� ,1�
0(',&$/�678'(176�68))(5,1*�)520�$&1(
,�.��6XOWDQRYD��(�9��.LUHQNRYD��/�0��$]QDEDHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�1��&KDLQLFRYD
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ�� $FQH� LV� D� FKURQLF� SRO\PRUSKLF�� PXOWLIDFWRULDO� GLVHDVH� RI�
WKH� KDLU� IROOLFOHV� DQG� VHEDFHRXV� JODQGV��/DVW� GHFDGH�GHUPDWRORJLVWV� DQG�
FRVPHWRORJLVWV�QRWHG�DQ�LQFUHDVH�LQ�WKH�FLUFXODWLRQ�RI�SDWLHQWV�ZLWK�DFQH��
$LP��7KH�VSHFLHV�FRPSRVLWLRQ�DQG�ELRORJLFDO�SURSHUWLHV�RI�PLFURRUJDQLVPV�
H[WUDFWHG� IURP� PHGLFDO� VWXGHQWV� ZLWK� DFQH� ZDV� VWXGLHG�� 0DWHULDOV� DQG�
PHWKRGV��,Q�WKH�VWXG\��WKHUH�ZHUH���SDWLHQWV�VXIIHULQJ�IURP�DFQH�DQG�UDVK����
ZRPHQ�DQG���PHQ��7KH�UHFHSWLRQ�RI�WKH�FOLQLFDO�PDWHULDO��VNLQ�VZDE�IDFH�LQ�
WKH�DUHD�RI�DFQH���FDUULHG�RXW�E\�FRQYHQWLRQDO�VFKHPH��7KH�ELRORJLFDO�PDWHULDO�
ZDV�SODFHG�RQ�WKH�EORRG��VDOW�DJDU�DQG�DJDU�6DEXUR�WR�REWDLQ�SXUH�FXOWXUHV��
,GHQWL¿FDWLRQ�RI�PLFURRUJDQLVPV�FDUULHG�RXW�RQ�WKH�EDVLV�RI�WLQFWRULDO�DQG�
ELRFKHPLFDO� SURSHUWLHV� �%LUJHU� 0�2��� ������� 7KH� LVRODWHG� VWUDLQV� ZHUH�
LQYHVWLJDWHG�IRU�WKH�SUHVHQFH�RI�KHPRO\WLF�DQG�OHF\WLQDVLF�DFWLYLWLHV�E\�WKH�
PHWKRG�%LUJHU�02�� �������DQG�DQWLO\VRFLPLF�DFWLYLW\�E\� WKH�PHWKRG�RI�
%XNKDULQ�2�9����������5HVLVWDQFH�WR�DQWLELRWLFV�ZDV�VWXGLHG�ZLWK�WKH�XVH�RI�
GLVFR�GLIIXVLRQ�PHWKRG�DFFRUGLQJ�WR�WKH�08.��������������6HQVLWLYLW\�WR�
WKH�IROORZLQJ�DQWLELRWLFV��YDQFRP\FLQ��R[DFLOOLQ��FLSURÀR[DFLQ��FHID]ROLQ��
SHQLFLOOLQ��DPSLFLOOLQ��FOLQGDP\FLQ�KDV�EHHQ�GH¿QHG��5HVXOWV��7KHUH�ZHUH�
LVRODWHG����VWUDLQV�RI�PLFURRUJDQLVPV�IURP�WKH�LQYHVWLJDWHG�PDWHULDO��,QGH[�
RI�PLFURELDO� FRQWDPLQDWLRQ�RI�FOLQLFDO�PDWHULDO�ZDV� IURP���3� XS� WR������
&)8�PO��$OO� VHOHFWHG� VWUDLQV�KDYH�EHHQ�DVVLJQHG� WR� WKH�0LFURFRFFDFHDH�
IDPLO\� DQG� SUHVHQWHG� WR� WKH� 6WDSK\ORFRFFXV� JHQXV�� 6WUDLQV� RI� 6�DXUHXV��
6�[\ORVXV� DQG�6�ZDUQHUL�ZHUH� LVRODWHG� IURP�����RI�ELRFHQRVHV��6WUDLQV�
6�KRPLQLV�ZHUH�LVRODWHG�IURP�����ELRFHQRVHV��2WKHU�UHSUHVHQWDWLYHV�RI�WKH�
JHQXV� �6�HSLGHUPLGLV�� 6�KDHPRO\WLFXV�� 6�VFLXUL�� 6�VLPXODQV�� 6�VFKOHLIHUL��
6�HTXRUXP��6�FDSLWLV��6�OXJGXQHQVLV��6�VDSURSK\WLFXV��ZHUH�LQ�ELRFHQRVHV�
ZLWK�D�IUHTXHQF\�RI���±�����,W� LV�HVWDEOLVKHG�WKDW�DQWLO\VRFLPLF�DFWLYLW\�
����� RI� WKH� LVRODWHV� KDG��ZKLOH� WKH� OHYHO� RI� WKLV� IHDWXUH� FKDQJHG� IURP�
����WR�����PFJ�PO��+HPRO\WLF�DFWLYLW\�������RI�WKH�LVRODWHG�VWUDLQV�KDG��
OHF\WLQDVLF�DFWLYLW\�XS� WR�������RI� LVRODWHV�ZHUH�FKDUDFWHUL]HG��6HOHFWHG�
VWUDLQV�VKRZHG�WKH�JUHDWHVW�UHVLVWDQFH�WR�YDQFRP\FLQ�DQG�SHQLFLOOLQ������
DQG�����UHVSHFWLYHO\���WKH�ORZHVW�UHVLVWDQFH�ZDV�VKRZQ�WR�R[DFLOOLQ�DQG�
FHID]ROLQ� ��������2QO\� RQH� VWUDLQ� ±� 6�FRKQLL�ZDV� UHVLVWDQW� WR� FHID]ROLQ��
WKLV� VWUDLQ� LV� FKDUDFWHUL]HG� E\� KLJK� LQGLFDWRUV� RI� KHPRO\WLF�� OHF\WLQDVLF�
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DQG� DQWLO\VRFLPLF� DFWLYLWLHV�� &RQFOXVLRQ�� 2QO\� RQH� RI� �� SDWLHQWV¶�
PLFURELRFHQRVLV� RI� WKH� VNLQ� FKDUDFWHUL]HG� DV� QRUPRFHQRVLV� �LQGH[� RI�
PLFURELDO�FRQWDPLQDWLRQ�RI�FOLQLFDO�PDWHULDO�PDGH�RI���3�&)8�PO��ZHUH�
DOORFDWHG� FRDJXODVRQHJDWLYH� VWDSK\ORFRFFL�� ZKLFK� KDG� ORZ� YDOXHV� RI�
DQWLO\VRFLPLF� DFWLYLW\� ����±���� PFJ�PO�� DQG� QRW� SRVVHVVLQJ� KHPRO\WLF�
DQG�OHF\WLQDVLF�DFWLYLWLHV��7KH�UHPDLQLQJ���VXUYH\HG�SHUVRQV¶�GLDJQRVLV�RI�
DFQH�ZDV�FRQ¿UPHG�E\�EDFWHULRORJLFDO�H[DPLQDWLRQ��7KHVH�SDWLHQWV�UHTXLUH�
WUHDWPHQW�IRU� WKH�HOLPLQDWLRQ�RI�6WDSK\ORFRFFXV�DXUHXV�DQG�UHGXFWLRQ�RI�
PLFURELDO�FRQWDPLQDWLRQ�LQGH[��,Q�WKH�VWXG\�RI�WKH�VSHFLHV�FRPSRVLWLRQ�RI�
WKH�VNLQ�RI�SDWLHQWV�ZLWK�DFQH�DQG�UDVK�ZDV�UHYHDOHG�WKH�SUHVHQFH�LQ�HDFK�
RI�SDWRFHQRVLV�6�DXUHXV��6�[\ORVXV�DQG�6�ZDUQHUL��7KH�JUHDWHVW�VHQVLWLYLW\�
RI�VWUDLQV�WR�R[DFLOOLQ�DQG�FHID]ROLQ���������ZDV�UHYHDOHG��WKHUHIRUH��WKHVH�
GUXJV�PD\�EH�XVHG�DV�DQ�DQWLEDFWHULDO�WKHUDS\�

ɋɊȺȼɇɂɌȿɅɖɇȺə� ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ� ȼɈɁɆɈɀɇɈɋɌȿɃ�
ɎɈɊɆȺɅɂɇȺ� ɂ� ȽɅɂɈɄɋȺɅə� ȼ� ɄȺɑȿɋɌȼȿ� ɎɂɄɋȺɌɈɊɈȼ�
ɀɂȼɈɌɇɈȽɈ�ȻɂɈɆȺɌȿɊɂȺɅȺ
Ɉ�Ⱥ��ɇɢɤɭɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ȼ��Ⱥɥɹɛɶɟɜ
ɋɢɛɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɍɨɦɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɧɚɥɢɡ� ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨɛ� ɨɬɫɭɬɫɬɜɢɢ� ɧɚ�
ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ� ɜɟɳɟɫɬɜɚ�� ɩɨɞɯɨɞɹɳɟɝɨ� ɞɥɹ�
ɮɢɤɫɚɰɢɢ�ɠɢɜɨɬɧɨɝɨ� ɛɢɨɦɚɬɟɪɢɚɥɚ� ɞɥɹ� ɩɨɞɝɨɬɨɜɤɢ� ɤ�ɦɢɤɪɨɫɤɨɩɢɢ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɪɚɫɬɜɨɪɚ� ɮɨɪɦɚɥɢɧɚ� ɜ� ɤɚɱɟɫɬɜɟ� ɮɢɤɫɚɬɨɪɚ�
ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɨɛɴɟɤɬɨɜ� ɞɚɜɧɨ� ɫɱɢɬɚɟɬɫɹ� ©ɡɨɥɨɬɵɦ� ɫɬɚɧɞɚɪɬɨɦª��ȼ�
�����ɝ��Ɇɟɠɞɭɧɚɪɨɞɧɨɟ�ɚɝɟɧɫɬɜɨ�ɩɨ�ɢɡɭɱɟɧɢɸ�ɪɚɤɚ�ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɥɨ�
ɮɨɪɦɚɥɶɞɟɝɢɞ�ɤɚɤ�©ɤɚɧɰɟɪɨɝɟɧɧɨɟ��ɦɭɬɚɝɟɧɧɨɟ�ɢ�ɬɨɤɫɢɱɧɨɟ�ɜɟɳɟɫɬɜɨ�
ɞɥɹ�ɱɟɥɨɜɟɤɚª��Ɇɧɨɝɢɟ�ɤɨɦɩɚɧɢɢ�ɫɬɪɟɦɹɬɫɹ�ɪɚɡɪɚɛɨɬɚɬɶ�ɚɥɶɬɟɪɧɚɬɢɜɭ�
ɮɨɪɦɚɥɢɧɭ��ɩɪɢ� ɷɬɨɦ�ɤɚɱɟɫɬɜɨ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɟɩɚɪɚɬɨɜ�ɞɨɥɠɧɨ�
ɛɵɬɶ� ɧɟ� ɯɭɠɟ�� ɱɟɦ� ɩɪɢ� ɮɢɤɫɚɰɢɢ� ɮɨɪɦɚɥɢɧɨɦ�� Ⱥɥɶɬɟɪɧɚɬɢɜɧɨɣ�
ɡɚɦɟɧɨɣ� ɮɨɪɦɚɥɢɧɭ� ɹɜɥɹɟɬɫɹ� ɝɥɢɨɤɫɚɥɶ� �ɷɬɚɧɞɢɚɥɶ��� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɶ� ɮɢɤɫɢɪɭɸɳɢɟ� ɫɩɨɫɨɛɧɨɫɬɢ� ɝɥɢɨɤɫɚɥɹ� ɢ�
ɮɨɪɦɚɥɢɧɚ�ɜ�ɬɟɱɟɧɢɟ����ɢ����ɱɚɫ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɚ�
ɮɢɤɫɢɪɭɸɳɚɹ� ±� ɩɪɨɧɢɤɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɪɚɫɬɜɨɪɨɜ� ɝɥɢɨɤɫɚɥɹ�
ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ���� ��� ɢ� ���� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ����ɧɵɦ� ɪɚɫɬɜɨɪɨɦ�
ɮɨɪɦɚɥɢɧɚ�� Ɏɢɤɫɢɪɨɜɚɥɢɫɶ� ɤɭɫɨɱɤɢ� ɤɭɛɢɱɟɫɤɨɣ� ɮɨɪɦɵ� ɪɚɡɦɟɪɚɦɢ�
�ɯ�ɯ��ɫɦ�ɩɟɱɟɧɢ��ɩɨɱɟɤ��ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��Ⱦɥɹ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ɝɥɭɛɢɧɵ�
ɩɪɨɧɢɤɧɨɜɟɧɢɹ�ɮɢɤɫɢɪɭɸɳɟɝɨ�ɪɚɫɬɜɨɪɚ�ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ�ɯɚɪɚɤɬɟɪɧɚɹ�
ɪɟɚɤɰɢɹ� ɧɚ� ɚɥɶɞɟɝɢɞɵ� ©ɫɟɪɟɛɪɹɧɨɟ� ɡɟɪɤɚɥɨª�� Ɋɟɡɭɥɶɬɚɬɵ�� ɑɟɪɟɡ� ���
ɱɚɫ��ɝɥɭɛɢɧɚ�ɩɪɨɧɢɤɧɨɜɟɧɢɹ�ɮɨɪɦɚɥɢɧɚ�ɜ�ɩɟɱɟɧɢ�ɫɨɫɬɚɜɢɥɚ�ɞɨ���ɦɦ��ɜ�
ɩɨɱɤɚɯ�ɞɨ�����ɦɦ��ɧɚ�ɨɳɭɩɶ�±�ɭɩɥɨɬɧɟɧɢɟ��ɑɟɪɟɡ����ɱɚɫ��ɮɪɚɝɦɟɧɬɵ�ɜɫɟɯ�
ɨɪɝɚɧɨɜ�ɛɵɥɢ�ɩɨɥɧɨɫɬɶɸ�ɡɚɮɢɤɫɢɪɨɜɚɧɵ�ɢ�ɭɩɥɨɬɧɟɧɵ��ɉɪɨɧɢɤɚɸɳɚɹ�
ɫɩɨɫɨɛɧɨɫɬɶ����ɪɚɫɬɜɨɪɚ�ɝɥɢɨɤɫɚɥɹ�ɜ�ɩɟɱɟɧɢ�ɫɨɫɬɚɜɢɥɚ�ɞɨ�����ɦɦ��ɜ�
ɩɨɱɤɚɯ�ɞɨ���ɦɦ��ɑɟɪɟɡ����ɱɚɫ��ɜ�ɫɟɪɟɞɢɧɟ�ɫɪɟɡɚ�ɧɚɛɥɸɞɚɥɨɫɶ�ɩɪɢɡɧɚɤɢ�
ɪɚɡɪɭɲɟɧɢɹ�ɫɬɪɭɤɬɭɪɵ�ɬɤɚɧɢ��ɫɥɨɢɫɬɨɫɬɶ��ɫɵɩɭɱɟɫɬɶ���ɉɪɨɧɢɤɚɸɳɚɹ�
ɫɩɨɫɨɛɧɨɫɬɶ����ɪɚɫɬɜɨɪɚ�ɝɥɢɨɤɫɚɥɹ�ɱɟɪɟɡ�ɫɭɬɤɢ�ɜ�ɩɟɱɟɧɢ�ɫɨɫɬɚɜɢɥɚ�
ɞɨ� ���� ɦɦ�� ɜ� ɩɨɱɤɚɯ� ɞɨ� ���� ɦɦ�� ɉɨɹɜɢɥɢɫɶ� ɩɪɢɡɧɚɤɢ� ɭɩɥɨɬɧɟɧɢɹ�
ɫɬɪɭɤɬɭɪɵ� ɨɪɝɚɧɨɜ�� ɑɟɪɟɡ� ��� ɱɚɫ�� ɩɪɢɡɧɚɤɢ� ɭɩɥɨɬɧɟɧɢɹ� ɜɨ� ɜɫɟɦ�
ɤɭɫɨɱɤɟ�� ɉɪɢɡɧɚɤɨɜ� ɪɚɡɪɭɲɟɧɢɹ� ɧɟ� ɨɛɧɚɪɭɠɢɥɨɫɶ�� ɉɪɨɧɢɤɚɸɳɚɹ�
ɫɩɨɫɨɛɧɨɫɬɶ� ���� ɪɚɫɬɜɨɪɚ� ɝɥɢɨɤɫɚɥɹ� ɜ� ɩɟɱɟɧɢ� ɫɨɫɬɚɜɢɥɚ� ɞɨ� ����
ɦɦ�� ɜ� ɩɨɱɤɚɯ� ɞɨ� �ɦɦ�� ɟɫɬɶ� ɭɩɥɨɬɧɟɧɢɟ�� ɑɟɪɟɡ� ��� ɱɚɫ�� ɩɪɢɡɧɚɤɢ�
ɭɩɥɨɬɧɟɧɢɹ�ɜɨ�ɜɫɟɦ�ɫɪɟɡɟ��ɉɪɢɡɧɚɤɨɜ�ɪɚɡɪɭɲɟɧɢɹ�ɧɟ�ɨɛɧɚɪɭɠɢɥɨɫɶ��
Ɉɰɟɧɢɬɶ� ɝɥɭɛɢɧɭ� ɮɢɤɫɚɰɢɢ� ɬɤɚɧɢ� ɦɨɡɝɚ� ɜɢɡɭɚɥɶɧɨ� ɧɟ� ɭɞɚɥɨɫɶ�
ɜɜɢɞɭ� ɫɩɟɰɢɮɢɱɧɨɫɬɢ� ɰɜɟɬɚ�� ȼɵɜɨɞɵ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɢɤɫɚɬɨɪɨɜ�
ɛɢɨɦɚɬɟɪɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɝɥɢɨɤɫɚɥɹ� ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ�� ����
ɪɚɫɬɜɨɪ�ɝɥɢɨɤɫɚɥɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɩɪɢɛɥɢɠɟɧ�ɤ�ɮɨɪɦɚɥɢɧɭ�ɩɨ�ɝɥɭɛɢɧɟ�
ɮɢɤɫɚɰɢɢ�ɬɤɚɧɟɣ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�9��$O\DE\HY
6\EHULDQ�6WDWH�0HGLFDO�8QLYHUVLW\��7RPVN��5XVVLD

,QWURGXFWLRQ��$QDO\VLV�OHDGV�WR�WKH�FRQFOXVLRQ�WKDW�FXUUHQWO\�WKHUH�DUH�QR�
XQLYHUVDO�VXEVWDQFH�VXLWDEOH�IRU�¿[LQJ�DQLPDO�ELRPDWHULDO�SUHSDUDWLRQ�IRU�
PLFURVFRS\��8VLQJ�D�VROXWLRQ�RI�IRUPDOLQ�DV�D�SUHVHUYDWLYH�RI�ELRORJLFDO�
REMHFWV� KDV� ORQJ� EHHQ� FRQVLGHUHG� WKH� ©JROG� VWDQGDUG�ª� ,Q� ������ WKH�
,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU�KDV�FODVVL¿HG�IRUPDOGHK\GH�
DV�©FDUFLQRJHQLF��PXWDJHQLF�DQG�WR[LF�WR�KXPDQ�EHLQJª��0DQ\�FRPSDQLHV�
DUH� VHHNLQJ� WR� GHYHORS� DQ� DOWHUQDWLYH� WR� IRUPDOLQ�� ZKLOH� WKH� TXDOLW\� RI�
KLVWRORJLFDO� SUHSDUDWLRQV� VKRXOG� QRW� EH� ZRUVH� WKDQ� IRUPDOLQ� ¿[DWLRQ��
$OWHUQDWLYH� UHSODFHPHQW� WR� IRUPDOLQ� LV� JO\R[DO� �HWKDQHGLDO��� $LP�� 7R�

FRPSDUH� WKH� ¿[LQJ� DELOLW\� RI� JO\R[DO� DQG� IRUPDOGHK\GH� GXULQJ� ��� DQG�
���KRXUV��0DWHULDOV�DQG�PHWKRGV��7KHUH�ZDV�VWXGLHG�¿[LQJ�±�SHQHWUDWLQJ�
DELOLW\�RI�JO\R[DO�VROXWLRQ�DW�D�FRQFHQWUDWLRQ�RI��������DQG�����FRPSDUHG�
ZLWK�����IRUPDOLQ��&XELF�SLHFHV�RI�OLYHU��NLGQH\��EUDLQ�ZHUH�¿[HG��WKH�VL]H�
RI��ɯ�ɯ�FP���7R�YLVXDOL]H�WKH�GHSWK�RI�SHQHWUDWLRQ�RI�WKH�¿[LQJ�VROXWLRQ�
W\SLFDO� UHDFWLRQ� WR� DOGHK\GHV� ©VLOYHU� PLUURUª� ZDV� XVHG�� 5HVXOWV�� $IWHU�
���KRXUV��WKH�SHQHWUDWLRQ�GHSWK�RI�IRUPDOLQ�LQ�WKH�OLYHU�ZDV�WR���PP��LQ�
WKH�NLGQH\V�XS� WR�����PP�� WR� WKH� WRXFK�±�GHQVH��$IWHU����KRXUV�� DOO� WKH�
IUDJPHQWV�ZHUH�FRPSOHWHO\�¿[HG�DQG�VHDOHG��3HQHWUDWLRQ�RI����VROXWLRQ�RI�
JO\R[DO�LQ�WKH�OLYHU�ZDV�WR�����PP��LQ�WKH�NLGQH\V�WR���PP��$IWHU����KRXUV�
LQ� WKH�PLGGOH� RI� VOLFH� REVHUYHG� VLJQV� RI� GHVWUXFWLRQ� RI� WLVVXH� VWUXFWXUH�
�EHGGLQJ��ÀRZDELOLW\���3HQHWUDWLRQ�RI����VROXWLRQ�RI�JO\R[DO�LQ�WKH�OLYHU�
DIWHU�D�GD\�DPRXQWHG�WR�����PP��LQ�NLGQH\V�����PP��7KHUH�DUH�VLJQV�RI�
GHQVLQJ�VWUXFWXUH��$IWHU����KRXUV��WKH�VLJQV�RI�WKH�VHDO�ZHUH�LQ�WKH�ZKROH�
SLHFH��6LJQV�RI�GHVWUXFWLRQ�ZHUH�QRW� IRXQG��3HQHWUDWLRQ�RI�����VROXWLRQ�
RI�JO\R[DO�LQ�WKH�OLYHU�DPRXQWHG�WR�����PP��WR���PP�LQ�WKH�NLGQH\��WKHUH�
ZDV�D�VHDO��$IWHU����KRXUV��WKH�VLJQV�RI�WKH�VHDO�LQ�WKH�ZKROH�FXW��6LJQV�RI�
GHVWUXFWLRQ�ZHUH�QRW�IRXQG��7R�DVVHVV�WKH�GHSWK�RI�YLVXDO�¿[DWLRQ�RI�EUDLQ�
WLVVXH�IDLOHG�GXH�WR�WKH�VSHFL¿FLW\�RI�FRORU��&RQFOXVLRQ��7KH�XVH�RI�¿[DWLYH�
RI� ELRPDWHULDO� EDVHG�RQ�JO\R[DO� LV� SURPLVLQJ��)L[LQJ�ZLWK�����JO\R[DO�
VROXWLRQ�LV�WRR�FORVH�WR�IRUPDOLQ�LQ�GHSWK�¿[DWLRQ�RI�WLVVXH�

ȺɅȽɈɊɂɌɆ� ɉɊɈɂɁȼɈȾɋɌȼȺ� ɋɍȾȿȻɇɈ�ɆȿȾɂɐɂɇɋɄɂɏ�
ɗɄɋɉȿɊɌɂɁ� ɉɈ� ɈɐȿɇɄȿ� ɄȺɑȿɋɌȼȺ� ɈɄȺɁȺɇɂə�
ɆȿȾɂɐɂɇɋɄɈɃ�ɉɈɆɈɓɂ
Ɉ�ɋ��ɉɨɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ȼ��Ⱥɥɹɛɶɟɜ
ɋɢɛɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɍɨɦɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɨɬɦɟɱɚɟɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɵɣ� ɪɨɫɬ�
ɱɢɫɥɚ�ɫɭɞɟɛɧɵɯ�ɞɟɥ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɦɟɞɢɰɢɧɫɤɢɯ�ɭɱɪɟɠɞɟɧɢɣ�ɢ�ɜɪɚɱɟɣ��
Ɋɚɫɬɟɬ�ɤɚɤ�ɱɢɫɥɨ�ɭɝɨɥɨɜɧɵɯ��ɬɚɤ�ɢ�ɝɪɚɠɞɚɧɫɤɢɯ�ɞɟɥ��ɗɬɨ�ɨɛɴɹɫɧɹɟɬɫɹ�
ɪɨɫɬɨɦ� ɩɪɚɜɨɜɨɣ� ɝɪɚɦɨɬɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ�� ɚɤɬɢɜɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ�
ɫɬɪɚɯɨɜɵɯ� ɤɨɦɩɚɧɢɣ�� ɫɬɪɟɦɹɳɢɯɫɹ� ɩɟɪɟɥɨɠɢɬɶ� ɜɵɩɥɚɬɭ�
ɤɨɦɩɟɧɫɚɰɢɣ�ɧɚ�ɭɱɪɟɠɞɟɧɢɟ�ɢɥɢ�ɨɬɞɟɥɶɧɨɝɨ�ɜɪɚɱɚ��ɫɨɡɞɚɧɢɟ�ɰɟɧɬɪɨɜ�
ɦɟɞɢɰɢɧɫɤɨɝɨ�ɩɪɚɜɚ��ɩɨɹɜɥɟɧɢɟɦ�ɢɧɫɬɢɬɭɬɚ�ɧɟɡɚɜɢɫɢɦɵɯ�ɷɤɫɩɟɪɬɨɜ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɚɡɪɚɛɨɬɚɬɶ� ɚɥɝɨɪɢɬɦ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɭɞɟɛɧɨ�
ɦɟɞɢɰɢɧɫɤɢɯ� ɷɤɫɩɟɪɬɢɡ� ɩɨ� ɨɰɟɧɤɟ� ɤɚɱɟɫɬɜɚ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɡɭɱɟɧɨ����ɡɚɤɥɸɱɟɧɢɣ�ɤɨɦɩɥɟɤɫɧɵɯ�
ɢ� ɤɨɦɢɫɫɢɨɧɧɵɯ� ɫɭɞɟɛɧɨ�ɦɟɞɢɰɢɧɫɤɢɯ� ɷɤɫɩɟɪɬɢɡ� ɩɨ� ɭɝɨɥɨɜɧɵɦ�
ɢ� ɝɪɚɠɞɚɧɫɤɢɦ� ©ɜɪɚɱɟɛɧɵɦ� ɞɟɥɚɦª� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɝ�� Ɍɨɦɫɤɚ� ɡɚ�
����±����� ɝɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɪɹɞɨɤ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɫɭɞɟɛɧɨ�ɦɟɞɢɰɢɧɫɤɢɯ� ɷɤɫɩɟɪɬɢɡ� ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧ� Ɏɟɞɟɪɚɥɶɧɵɦ�
ɡɚɤɨɧɨɦ� ɨɬ� ����������� ʋ� ��� ±� ɎɁ� ©Ɉ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɫɭɞɟɛɧɨ�
ɷɤɫɩɟɪɬɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢª�� ɩɪɢɤɚɡɨɦ�
Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ�Ɋɨɫɫɢɢ�ɨɬ������������ʋ����ɧ�©Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ�
ɩɨɪɹɞɤɚ�ɨɪɝɚɧɢɡɚɰɢɢ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɭɞɟɛɧɨ�ɦɟɞɢɰɢɧɫɤɢɯ�ɷɤɫɩɟɪɬɢɡ�
ɜ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɫɭɞɟɛɧɨ�ɷɤɫɩɟɪɬɧɵɯ� ɭɱɪɟɠɞɟɧɢɹɯ� Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢª�� Ɉɞɧɚɤɨ� ɷɬɢ� ɚɤɬɵ� ɧɟ� ɫɨɞɟɪɠɚɬ� ɚɥɝɨɪɢɬɦɚ� ɩɪɨɜɟɞɟɧɢɹ�
ɷɤɫɩɟɪɬɢɡ� ɩɨ� ©ɜɪɚɱɟɛɧɵɦª� ɞɟɥɚɦ�� ɉɪɨɜɟɞɟɧɢɟ� ɷɬɢɯ� ɷɤɫɩɟɪɬɢɡ�
ɫɨɩɪɹɠɟɧɨ�ɫ�ɪɹɞɨɦ�ɬɪɭɞɧɨɫɬɟɣ��ɦɧɨɝɨɷɬɚɩɧɨɫɬɶ�ɥɟɱɟɧɢɹ�ɢ�ɫɥɨɠɧɨɫɬɶ�
ɟɝɨ�ɨɰɟɧɤɢ��ɩɥɨɯɨɟ�ɜɟɞɟɧɢɟ�ɦɟɞɢɰɢɧɫɤɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ��ɧɟɱɢɬɚɟɦɵɣ�
ɩɨɞɱɟɪɤ� ɜɪɚɱɟɣ�� ɨɬɫɭɬɫɬɜɢɟ� ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɢ� ɦɟɠɞɭ� ɷɬɚɩɚɦɢ�
ɨɤɚɡɚɧɢɹ� ɦɟɞɩɨɦɨɳɢ�� ɧɚɥɢɱɢɟ� ©ɫɥɟɩɵɯ� ɩɪɨɦɟɠɭɬɤɨɜª�� ɜ� ɤɨɬɨɪɵɯ�
ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɩɚɰɢɟɧɬɟ� ɨɬɫɭɬɫɬɜɭɟɬ�� ɉɨɷɬɨɦɭ� ɪɚɛɨɬɭ� ɫɥɟɞɭɟɬ�
ɩɪɨɜɨɞɢɬɶ� ɩɨ� ɚɥɝɨɪɢɬɦɭ�� ɤɨɬɨɪɵɣ� ɩɨɡɜɨɥɢɬ� ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ� ɢ�
ɫɨɤɪɚɬɢɬɶ� ɫɪɨɤɢ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɬɢɡɵ�� ȼɵɜɨɞɵ�� ɗɮɮɟɤɬɢɜɧɵɦ�
ɩɭɬɟɦ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɭɞɟɛɧɨ�ɦɟɞɢɰɢɧɫɤɢɯ� ɷɤɫɩɟɪɬɢɡ��
ɩɪɨɜɨɞɢɦɵɯ� ɩɨ� ɭɝɨɥɨɜɧɵɦ� ɢ� ɝɪɚɠɞɚɧɫɤɢɦ� ©ɜɪɚɱɟɛɧɵɦª� ɞɟɥɚɦ��
ɹɜɥɹɟɬɫɹ� ɫɥɟɞɨɜɚɧɢɟ� ɚɥɝɨɪɢɬɦɭ� ɞɟɣɫɬɜɢɣ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɤɨɧɤɪɟɬɧɨɝɨ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɥɭɱɚɹ� ɫ� ɭɱɟɬɨɦ� ɫɥɟɞɭɸɳɢɯ� ɷɬɚɩɨɜ��
��� ɋɨɫɬɚɜɥɟɧɢɟ� ɫɩɢɫɤɚ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɭɱɚɫɬɢɹ�
ɤɨɬɨɪɵɯ� ɨɛɨɫɧɨɜɚɧɚ� ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ� ɨɬɜɟɬɚ� ɧɚ� ɩɨɫɬɚɜɥɟɧɧɵɟ�
ɜɨɩɪɨɫɵ� ɫɭɞɟɛɧɨ�ɦɟɞɢɰɢɧɫɤɢɦ� ɷɤɫɩɟɪɬɨɦ� ɟɞɢɧɨɥɢɱɧɨ�� ��� Ⱥɧɚɥɢɡ�
ɞɟɣɫɬɜɢɣ�ɦɟɞɪɚɛɨɬɧɢɤɨɜ�ɧɚ�ɤɚɠɞɨɦ�ɢɡ�ɷɬɚɩɨɜ�ɨɤɚɡɚɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ�� ��� ɋɨɩɨɫɬɚɜɥɟɧɢɟ� ɞɟɣɫɬɜɢɣ� ɦɟɞɪɚɛɨɬɧɢɤɨɜ� ɫ� ɩɨɪɹɞɤɚɦɢ�
ɢ� ɫɬɚɧɞɚɪɬɚɦɢ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�� ��� Ɏɨɪɦɭɥɢɪɨɜɤɚ�
ɫɨɜɦɟɫɬɧɵɯ�ɜɵɜɨɞɨɜ�
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,QWURGXFWLRQ��7RGD\��WKHUH�LV�D�VLJQL¿FDQW�LQFUHDVH�LQ�WKH�QXPEHU�RI�FRXUW�
FDVHV�DJDLQVW�GRFWRUV�DQG�PHGLFDO�LQVWLWXWLRQV��7KH�QXPEHU�RI�FULPLQDO�DQG�
FLYLO� FDVHV� LV� LQFUHDVLQJ��7KLV� LV� GXH� WR� WKH� LQFUHDVH�RI� SRSXODWLRQ� OHJDO�
OLWHUDF\��DFWLYLW\�RI�LQVXUDQFH�FRPSDQLHV�VHHNLQJ�WR�VKLIW�FRPSHQVDWLRQ�WR�
WKH�LQVWLWXWLRQ�RU�LQGLYLGXDO�GRFWRU��WKH�FUHDWLRQ�RI�FHQWHUV�RI�PHGLFDO�ODZ��
WKH�HPHUJHQFH�RI� LQGHSHQGHQW�H[SHUWV��$LP��7R�GHYHORS�DQ�DOJRULWKP�LQ�
IRUHQVLF�H[DPLQDWLRQV� WR�HYDOXDWH� WKH�TXDOLW\�RI�PHGLFDO�FDUH��0DWHULDOV�
DQG�PHWKRGV��7KHUH�ZHUH�VWXGLHG����FRQFOXVLRQV�DQG�FRPPLVVLRQ�FRPSOH[�
IRUHQVLF� H[DPLQDWLRQV� LQ� FULPLQDO� DQG� FLYLO� ©PHGLFDO� FDVHVª� LQ� WKH� FLW\�
RI�7RPVN�LQ�����±������5HVXOWV��7KH�SURFHGXUH�IRU�WKH�RUJDQL]DWLRQ�DQG�
SURGXFWLRQ�RI�IRUHQVLF�H[DPLQDWLRQV�UHJXODWHG�E\�WKH�)HGHUDO�/DZ�GDWHG�
����������� ʋ� ��� ±� )=ª$ERXW� WKH� VWDWH� IRUHQVLF� DFWLYLWLHV� LQ� 5XVVLDQ�
)HGHUDWLRQª��WKH�2UGHU�RI�WKH�+HDOWK�0LQLVWU\�RI�5XVVLD�IURP������������
ʋ� ���Q� ©$ERXW� WKH� DSSURYDO� RI� WKH� RUJDQL]DWLRQ� DQG� SURGXFWLRQ� RI�
IRUHQVLF�PHGLFDO�H[DPLQDWLRQV�LQ�WKH�VWDWH�IRUHQVLF�LQVWLWXWLRQV�RI�5XVVLDQ�
)HGHUDWLRQ�ª�+RZHYHU��WKHVH�DFWV�GR�QRW�FRQWDLQ�DQ�DOJRULWKP�IRU�H[SHUWLVH�
RQ� ©PHGLFDOª� FDVHV��7KH� FRQGXFW� WKHVH� H[DPLQDWLRQV� LV� DVVRFLDWHG�ZLWK�
D� QXPEHU� RI� GLI¿FXOWLHV��PXOWLVWDJH� WUHDWPHQW� DQG� WKH� FRPSOH[LW\� RI� LWV�
HYDOXDWLRQ�� SRRU�PHGLFDO� UHFRUGV�� LOOHJLEOH� KDQGZULWLQJ� RI� GRFWRUV�� ODFN�
RI�FRQWLQXLW\�EHWZHHQ�WKH�VWDJHV�SURYLGLQJ�PHGLFDO�FDUH��WKH�SUHVHQFH�RI�
©EOLQG�JDSVª�LQ�ZKLFK�LQIRUPDWLRQ�DERXW�WKH�SDWLHQW�LV�PLVVLQJ��7KHUHIRUH��
WKH�ZRUN�VKRXOG�EH�FDUULHG�RXW�E\�WKH�DOJRULWKP��ZKLFK�ZLOO�LPSURYH�WKH�
TXDOLW\�DQG�UHGXFH�WKH�WLPH�RI�WKH�H[DPLQDWLRQ��&RQFOXVLRQ��7KH�HIIHFWLYH�
ZD\� WR� RSWLPL]H� WKH� SURGXFWLRQ� RI� IRUHQVLF� H[DPLQDWLRQV� FRQGXFWHG� RQ�
FULPLQDO�DQG�FLYLO�©PHGLFDOª�FDVHV� LV� WR� IROORZ� WKH�DOJRULWKP�RI�DFWLRQV�
GHSHQGLQJ�RQ�WKH�VSHFL¿F�FOLQLFDO�FDVH�ZLWK�WKH�IROORZLQJ�VWHSV�����'UDZLQJ�
XS�D�OLVW�RI�H[SHUWV��ZKLFK�SDUWLFLSDWLRQ�LV�QHHGHG�GXH�WR�EHLQJ�LPSRVVLEOH�
WR�DQVZHU�WKH�TXHVWLRQV�E\�PHGLFDO�H[DPLQHU�KLPVHOI�����$QDO\VLV�RI�WKH�
DFWLRQV�RI�PHGLFDO�VWDII�DW�HYHU\�VWDJH�RI�FDUH�����&RPSDULVRQ�WKH�DFWLRQV�
RI�PHGLFDO�VWDII�ZLWK�RUGHUV�DQG�VWDQGDUGV�RI�FDUH�����)RUPXODWLRQ�RI�MRLQW�
FRQFOXVLRQV�

ɁȺɄɈɇɈɆȿɊɇɈɋɌɂ� ɇȿɃɊɈȽȿɇȿɁȺ� ȼ� ȼɈɁɊȺɋɌɇɈɆ�
ȺɋɉȿɄɌȿ�
Ɇ�ȼ��Ʌɭɧɶɤɨɜ��ȼ�ɋ��Ɉɜɚɧɟɧɤɨ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�ȼ��Ƚɨɪɟɥɢɤ�
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɢɡɭɱɟɧɢɹ� ɧɟɣɪɨɝɟɧɟɡɚ� ɫɜɹɡɚɧɚ�
ɫ� ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ� ɤɨɥɢɱɟɫɬɜɨɦ� ɥɸɞɟɣ�� ɫɬɪɚɞɚɸɳɢɯ�
ɧɟɣɪɨɞɟɝɟɧɟɪɚɬɢɜɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɚ� ɬɚɤɠɟ� ɫ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ�� ɢɦɟɸɳɢɯ� ɪɚɡɥɢɱɧɵɟ� ɬɪɚɜɦɵ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɫɫɥɟɞɨɜɚɬɶ� ɧɟɣɪɨɝɟɧɟɡ�� ɟɝɨ� ɦɟɯɚɧɢɡɦɵ�
ɢ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼɨ� ɜɪɟɦɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ�
ɩɨɦɨɳɶɸ�ɬɟɯɧɢɤɢ�ɦɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɹ�ɛɵɥɨ�ɢɡɭɱɟɧɨ����ɩɪɟɞɦɟɬɧɵɯ�
ɫɬɟɤɨɥ�ɫɨ�ɫɪɟɡɚɦɢ�ɡɭɛɱɚɬɨɣ�ɢɡɜɢɥɢɧɵ�ɝɢɩɩɨɤɚɩɦɚ�ɦɭɠɱɢɧ�ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ����ɞɨ����ɥɟɬ��Ɋɟɡɭɥɶɬɚɬɵ��Ɉɫɧɨɜɧɵɦɢ�ɡɨɧɚɦɢ��ɜ�ɤɨɬɨɪɵɯ�ɩɪɨɢɫɯɨɞɢɬ�
ɨɛɪɚɡɨɜɚɧɢɟ� ɧɨɜɵɯ� ɧɟɣɪɨɧɨɜ� ɜ� ɡɪɟɥɨɦ� ɝɨɥɨɜɧɨɦ� ɦɨɡɝɟ� ɱɟɥɨɜɟɤɚ��
ɹɜɥɹɸɬɫɹ� ɫɭɛɜɟɧɬɪɢɤɭɥɹɪɧɚɹ� ɡɨɧɚ�� ɪɚɫɩɨɥɨɠɟɧɧɚɹ� ɧɚ� ɜɧɭɬɪɟɧɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɥɚɬɟɪɚɥɶɧɨɣ�ɫɬɟɧɤɢ�ɛɨɤɨɜɵɯ�ɠɟɥɭɞɨɱɤɨɜ�ɦɨɡɝɚ��ɢ�ɡɭɛɱɚɬɚɹ�
ɢɡɜɢɥɢɧɚ�ɝɢɩɩɨɤɚɦɩɚ��ɂɡɜɟɫɬɧɨ��ɱɬɨ�ɜ�ɬɟɱɟɧɢɟ�ɜɫɟɝɨ�ɩɪɟɧɚɬɚɥɶɧɨɝɨ�
ɩɟɪɢɨɞɚ� ɢɫɬɨɱɧɢɤɨɦ� ɧɨɜɵɯ� ɧɟɣɪɨɧɨɜ� ɹɜɥɹɟɬɫɹ� ɪɚɞɢɚɥɶɧɚɹ� ɝɥɢɹ��
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɜɵɬɹɧɭɬɵɦɢ� ɤɥɟɬɤɚɦɢ� ɫ� ɞɥɢɧɧɵɦɢ� ɪɚɞɢɚɥɶɧɨ�
ɧɚɩɪɚɜɥɟɧɧɵɦɢ� ɨɬɪɨɫɬɤɚɦɢ�� ɤɨɧɬɚɤɬɢɪɭɸɳɢɦɢ� ɫ� ɜɧɭɬɪɟɧɧɟɣ�
ɩɨɜɟɪɯɧɨɫɬɶɸ� ɠɟɥɭɞɨɱɤɨɜ� ɢ� ɧɚɪɭɠɧɨɣ� ɩɢɚɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɶɸ�
ɫɬɟɧɤɢ�ɦɨɡɝɚ��Ɋɚɞɢɚɥɶɧɚɹ�ɝɥɢɹ�ɫɩɨɫɨɛɧɚ�ɤ�ɚɫɫɢɦɟɬɪɢɱɧɨɦɭ�ɞɟɥɟɧɢɸ�
ɫ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɞɨɱɟɪɧɢɯ� ɤɥɟɬɨɤ� ɨɛɥɚɞɚɸɳɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�
ɧɟɣɪɨɛɥɚɫɬɚ�� Ɉɛɪɚɡɨɜɚɜɲɢɟɫɹ� ɤɥɟɬɤɢ� ɢɫɩɨɥɶɡɭɸɬ� ɦɚɬɟɪɢɧɫɤɭɸ�
ɤɥɟɬɤɭ�ɞɥɹ�ɫɜɨɟɣ�ɦɢɝɪɚɰɢɢ�ɤ�ɩɢɚɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɬɟɧɤɢ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� Ɇɚɪɤɟɪɨɦ� ɪɚɞɢɚɥɶɧɨɣ� ɝɥɢɢ� ɹɜɥɹɟɬɫɹ� ©ɧɟɫɬɢɧª� ±� ɛɟɥɨɤ�
ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɮɢɥɚɦɟɧɬɨɜ�� Ȼɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɬɜɨɥɨɜɵɟ�
ɤɥɟɬɤɢ�ɝɢɩɩɨɤɚɦɩɚ��ɨɛɥɚɫɬɢ�ɡɭɛɱɚɬɨɣ�ɢɡɜɢɥɢɧɵ�ɢ�ɯɢɦɭɫɚ��ɱɟɥɨɜɟɤɚ�
ɹɜɥɹɸɬɫɹ� ɧɟɫɬɢɧɷɤɫɩɪɟɫɫɢɪɭɸɳɢɦɢ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɢɯ� ɦɨɠɧɨ�
ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɪɚɞɢɚɥɶɧɭɸ�ɝɥɢɸ��Ⱦɟɬɟɪɦɢɧɚɰɢɹ�ɢ�ɩɨɫɥɟɞɭɸɳɚɹ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɚ� ɧɟɪɜɧɵɯ� ɫɬɜɨɥɨɜɵɯ� ɤɥɟɬɨɤ� ɧɚɯɨɞɢɬɫɹ� ɩɨɞ�
ɜɥɢɹɧɢɟɦ� ɮɚɤɬɨɪɨɜ� ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ�� ɉɪɟɞɲɟɫɬɜɟɧɧɢɤɢ� ©ɤɥɟɬɨɤ�
ɡɟɪɟɧª�ɩɨ�ɦɟɪɟ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ�ɦɢɝɪɢɪɭɸɬ�ɢɡ�ɡɭɛɱɚɬɨɣ�ɢɡɜɢɥɢɧɵ�
ɢ�ɨɛɪɚɡɭɸɬ�ɨɬɪɨɫɬɤɢ��ɤɨɬɨɪɵɟ�ɪɚɫɬɭɬ�ɜ�ɫɬɨɪɨɧɭ�ɡɨɧɵ�ɋȺ��©ɚɦɦɨɧɨɜɚ�
ɪɨɝɚª��ɝɞɟ�ɮɨɪɦɢɪɭɸɬ�ɫɢɧɚɩɫɵ�ɫ�ɩɢɪɚɦɢɞɧɵɦɢ�ɝɥɭɬɚɦɚɬɟɪɝɢɱɟɫɤɢɦɢ�
ɢ� ɜɫɬɚɜɨɱɧɵɦɢ� ɬɨɪɦɨɡɧɵɦɢ� ɧɟɣɪɨɧɚɦɢ�� ȼɵɜɨɞɵ�� ȼ� ɯɨɞɟ� ɪɚɛɨɬɵ�
ɧɚɦɢ� ɛɵɥɢ� ɢɫɫɥɟɞɨɜɚɧɵ� ɛɢɨɥɨɝɢɱɟɫɤɢɟ�ɦɚɬɟɪɢɚɥɵ�� ɡɚɮɢɤɫɢɪɨɜɚɧɵ�
ɪɚɡɧɵɟ� ɫɬɚɞɢɢ� ɧɟɣɪɨɝɟɧɟɡɚ� ɢ� ɫɬɟɩɟɧɶ� ɪɚɡɜɢɬɢɹ� ɧɟɪɜɧɵɯ� ɤɥɟɬɨɤ�� ɢɯ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɰɢɬɨɥɨɝɢɱɟɫɤɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ��
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��(�9��*RUHOLN�
7KH�9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD�
,QWURGXFWLRQ��7KH�DFWXDOLW\�RI�VWXG\LQJ�QHXURJHQHVLV�LV�DVVRFLDWHG�ZLWK�DQ�
LQFUHDVLQJ�QXPEHU�RI�SHRSOH�VXIIHULQJ� IURP�QHXURGHJHQHUDWLYH�GLVHDVHV��
DV�ZHOO� DV�ZLWK� WKH� QHHG� WR� UHVWRUH� SDWLHQWV�ZLWK� YDULRXV� EUDLQ� LQMXULHV��
$LP��7R� H[SORUH� QHXURJHQHVLV�� LWV�PHFKDQLVPV� DQG� ODZV��0DWHULDOV� DQG�
PHWKRGV��'XULQJ�WKH�VWXG\��XVLQJ�PLFURVFRS\�WHFKQLTXHV�ZHUH�VWXGLHG����
VOLGHV�ZLWK�VHFWLRQV�RI�WKH�PHQ¶V�GHQWDWH�J\UXV�RI�KLSSRFDSPSXV�DJHG�IURP�
��� WR����\HDUV��5HVXOWV��7KH�PDLQ�DUHDV� LQ�ZKLFK� WKH� IRUPDWLRQ�RI�QHZ�
QHXURQV�LQ�WKH�DGXOW�EUDLQ�DUH�WKH�VXEYHQWULFXODU�]RQH��ORFDWHG�RQ�WKH�LQQHU�
VXUIDFH� RI� WKH� ODWHUDO�ZDOO� RI� WKH� ODWHUDO� YHQWULFOHV� RI� WKH� EUDLQ�� DQG� WKH�
GHQWDWH� J\UXV� RI� WKH� KLSSRFDPSXV�� ,W� LV� NQRZQ� WKDW� GXULQJ� WKH� SUHQDWDO�
SHULRG�UDGLDO�JOLD�LV�D�VRXUFH�RI�QHZ�QHXURQV��UDGLDO�JOLD�LV�SUHVHQWHG�ZLWK�
HORQJDWHG�FHOOV�ZLWK� ORQJ�UDGLDOO\�GLUHFWHG�SURFHVVHV� LQ�FRQWDFW�ZLWK� WKH�
LQQHU� VXUIDFH� RI� WKH� YHQWULFOHV� DQG� SLD� RXWHU� ZDOO� VXUIDFH� RI� WKH� EUDLQ��
5DGLDO� JOLD� LV� FDSDEOH�RI� DV\PPHWULF�GLYLVLRQ� WR�SURGXFH�GDXJKWHU� FHOOV�
ZLWK�FKDUDFWHULVWLFV�RI�QHXUREODVW��7KH�IRUPLQJ�FHOOV�XVHG�WKH�PRWKHU�FHOO�
IRU�LWV�PLJUDWLRQ�WR�WKH�SLD�ZDOO�VXUIDFH�RI�WKH�EUDLQ��5DGLDO�JOLDO�PDUNHU�LV�
©QHVWLQª�±�LQWHUPHGLDWH�¿ODPHQW�SURWHLQ��,W�ZDV�IRXQG�WKDW�WKH�VWHP�FHOOV�
LQ� WKH� KLSSRFDPSXV� �WKH� DUHD� RI� WKH� GHQWDWH� J\UXV� DQG� FK\PH�� SURGXFH�
QHVWLQ��&RQVHTXHQWO\�� WKH\�FDQ�EH�UHJDUGHG�DV�UDGLDO�JOLD��'HWHUPLQDWLRQ�
DQG� VXEVHTXHQW� GLIIHUHQWLDWLRQ� RI� QHXUDO� VWHP� FHOOV� LV� LQÀXHQFHG� E\�
IDFWRUV�RI�PLFURHQYLURQPHQW��'XULQJ�GLIIHUHQWLDWLRQ�SUHGHFHVVRUV�RI�©FHOO�
JUDLQVª� PLJUDWH� IURP� WKH� GHQWDWH� J\UXV� DQG� IRUP� SURFHVVHV� WKDW� JURZ�
WRZDUG� ]RQH� ©KLSSRFDPSXVª�� ZKHUH� IRUP� V\QDSVHV� ZLWK� JOXWDPDWHUJLF�
S\UDPLGDO� QHXURQV� DQG� LQWHUFDODU\� EUDNH� QHXURQV�� &RQFOXVLRQ�� 'XULQJ�
WKH� ZRUN�� ZH� LQYHVWLJDWHG� WKH� ELRORJLFDO� PDWHULDOV�� UHFRUGHG� GLIIHUHQW�
VWDJHV�RI�QHXURJHQHVLV�DQG�WKH�GHJUHH�RI�GHYHORSPHQW�RI�QHUYH�FHOOV��WKHLU�
PRUSKRORJLFDO�DQG�F\WRORJLFDO�IHDWXUHV��

ɂɁɍɑȿɇɂȿ� ȻɂɈȾȿȽɊȺȾɂɊɍɘɓɂɏ� ɋȼɈɃɋɌȼ� ɋɉɅȺȼȺ�
ɆɅ���� ɇȺ� ɈɋɇɈȼȿ� ɆȺȽɇɂə� ɂ� ȿȽɈ� ȼɈɁɆɈɀɇɈȿ�
ɌɈɄɋɂɑȿɋɄɈȿ� ȼɈɁȾȿɃɋɌȼɂȿ� ɇȺ� ɈɊȽȺɇɂɁɆ�
ɅȺȻɈɊȺɌɈɊɇɕɏ�ɄɊɕɋ�
Ɇ�ȼ��ɇɢɤɨɥɚɟɜ��ȿ�ȼ��əɰɭɧ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɇ��ɑɟɪɧɵɣ�
Ɂɚɩɨɪɨɠɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɂɚɩɨɪɨɠɶɟ��
ɍɤɪɚɢɧɚ�

ȼɜɟɞɟɧɢɟ�� ȼɨɩɪɨɫ� ɨ� ɩɨɢɫɤɟ� ɛɢɨɞɟɝɪɚɞɢɪɭɸɳɢɯ� ɦɚɬɟɪɢɚɥɨɜ��
ɩɪɢɝɨɞɧɵɯ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɢɦɩɥɚɧɬɚɬɨɜ��ɩɪɢɦɟɧɹɟɦɵɯ�ɜ�ɨɫɬɟɨɫɢɧɬɟɡɟ��
ɤɨɬɨɪɵɟ�ɦɨɝɥɢ�ɛɵ�ɩɨɥɧɨɫɬɶɸ�ɦɟɬɚɛɨɥɢɡɢɪɨɜɚɬɶɫɹ��ɧɟ�ɨɤɚɡɵɜɚɹ�ɩɪɢ�
ɷɬɨɦ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɨɤɪɭɠɚɸɳɢɟ�ɬɤɚɧɢ�ɢ�ɨɪɝɚɧɢɡɦ�
ɜ� ɰɟɥɨɦ�� ɨɫɬɚɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ�� Ɇɚɝɧɢɟɜɵɟ� ɫɩɥɚɜɵ�� ɛɥɚɝɨɞɚɪɹ�
ɫɜɨɢɦ� ɩɪɨɱɧɨɫɬɧɵɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�� ɹɜɥɹɸɬɫɹ� ɩɪɢɝɨɞɧɵɦɢ� ɞɥɹ�
ɢɡɝɨɬɨɜɥɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ� ɢɦɩɥɚɧɬɚɬɨɜ�� ɢɯ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ�
ɨɤɨɥɨ����Ƚɉɚ��ɧɚɢɛɨɥɟɟ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɦɟɯɚɧɢɱɟɫɤɢɦ�ɫɜɨɣɫɬɜɚɦ�ɤɨɫɬɢ��
ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɧɚ�ɪɵɧɤɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɟɫɤɨɥɶɤɨ�ɤɨɦɦɟɪɱɟɫɤɢɯ�
ɫɩɥɚɜɨɜ��ɨɛɥɚɞɚɸɳɢɯ�ɫɯɨɠɢɦɢ�ɛɢɨɤɨɪɪɨɡɢɣɧɵɦɢ�ɢ�ɦɟɯɚɧɢɱɟɫɤɢɦɢ�
ɫɜɨɣɫɬɜɚɦɢ�� ɆɅ��� ɢ� ɆɅ���� ɜ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɢ�
$=��$��$=��%��$=��&��$=��'��$=��(��/$(����ɧɚ�ɦɢɪɨɜɨɦ�ɪɵɧɤɟ��
Ɉɫɬɚɟɬɫɹ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɢɡɭɱɟɧɧɵɦ�ɜɨɩɪɨɫ�ɬɨɤɫɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɫɩɥɚɜɨɜ� ɧɚ� ɨɫɧɨɜɟ�ɦɚɝɧɢɹ� ɧɚ� ɨɪɝɚɧɢɡɦ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɝɨ� ɬɨɤɫɢɱɟɫɤɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɩɪɨɞɭɤɬɨɜ�ɛɢɨɤɨɪɪɨɡɢɢ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɦɚɝɧɢɟɜɨɝɨ�
ɫɩɥɚɜɚ�ɆɅ����ɧɚ�ɠɢɜɨɣ�ɨɪɝɚɧɢɡɦ��LQ�YLYR���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�
ɪɚɛɨɬɟ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɛɟɥɵɯ�ɤɪɵɫ�ɦɚɫɫɨɣ����±����ɝ��Q �����ɀɢɜɨɬɧɵɦ�
ɢɡ� ɨɩɵɬɧɨɣ� ɝɪɭɩɩɵ� �Q ���� ɜ� ɦɵɲɟɱɧɵɣ� ɦɚɫɫɢɜ� ɛɟɞɪɚ�� ɜɠɢɜɥɹɥɢ�
ɢɦɩɥɚɧɬɚɬ� ɢɡ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɦɚɝɧɢɟɜɨɝɨ� ɫɩɥɚɜɚ� ɆɅ����� ȼ�
ɤɚɱɟɫɬɜɟ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɛɟɥɵɯ�ɤɪɵɫ�ɦɚɫɫɨɣ�����±�
����ɝ��Q ����ɧɟ�ɩɨɞɜɟɪɝɚɜɲɢɯɫɹ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɭ��ɝɪɭɩɩɚ�
ɢɧɬɚɤɬɚ��� ȼɫɟ� ɦɚɧɢɩɭɥɹɰɢɢ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ� ɫɨɝɥɚɫɧɨ� ©ɉɨɥɨɠɟɧɧɹ�
ɩɪɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɬɜɚɪɢɧ�ɭ�ɛɿɨɦɟɞɢɱɧɢɯ�ɞɨɫɥɿɞɚɯª��Ⱦɥɹ�ɭɫɬɚɧɨɜɥɟɧɢɹ�
ɮɚɤɬɚ� ɷɧɞɨɝɟɧɧɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɢ� ɜ� ɩɥɚɡɦɟ� ɤɪɵɫ� ɨɰɟɧɢɜɚɥɢɫɶ� ɬɚɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ��ɫɬɟɩɟɧɶ�ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ�ɩɨɜɪɟɠɞɟɧɢɹ�ɛɟɥɤɨɜ��ɫɨɞɟɪɠɚɧɢɟ�
ɦɨɥɟɤɭɥ�ɫɪɟɞɧɟɣ�ɦɚɫɫɵ� �ɆɋɆ���ɚ�ɬɚɤɠɟ�ɧɭɤɥɟɢɧɨɜɵɯ�ɤɢɫɥɨɬ� �ɇɄ���
Ʉɪɨɦɟ�ɬɨɝɨ��ɨɰɟɧɢɜɚɥɢ�ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɩɥɚɡɦɟ�ɠɢɜɨɬɧɵɯ�ɫɬɚɛɢɥɶɧɵɯ�
ɦɟɬɚɛɨɥɢɬɨɜ� ɨɤɫɢɞɚ� ɚɡɨɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɨ�ɨɛɧɚɪɭɠɟɧɨ�ɞɨɫɬɨɜɟɪɧɨɟ��ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɝɪɭɩɩɟ�
ɢɧɬɚɤɬɚ��ɩɨɜɵɲɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɜɫɟɯ�ɮɪɚɤɰɢɣ�ɫɪɟɞɧɟɦɨɥɟɤɭɥɹɪɧɵɯ�
ɩɟɩɬɢɞɨɜ�ɜ�ɩɥɚɡɦɟ�ɛɟɥɵɯ�ɤɪɵɫ��ɜ�ɦɵɲɟɱɧɵɣ�ɦɚɫɫɢɜ�ɛɟɞɪɚ�ɤɨɬɨɪɵɯ�
ɜɠɢɜɥɹɥɢ�ɢɦɩɥɚɧɬɚɬ�ɢɡ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɦɚɝɧɢɟɜɨɝɨ�ɫɩɥɚɜɚ�ɆɅ�
����Ɍɚɤ��ɮɪɚɤɰɢɹ�ɩɟɩɬɢɞɨɜ�ɢɦɟɸɳɢɯ�ɦɚɤɫɢɦɭɦ�ɩɨɝɥɨɳɟɧɢɹ�ɩɪɢ�����
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ɧɦ� ɜ� ɨɩɵɬɧɨɣ� ɝɪɭɩɩɟ� ɭɜɟɥɢɱɢɥɚɫɶ� ɜ� ����� ɪɚɡɚ�� ɩɪɢ� ���� ɧɦ� ±� ɜ� ����
ɪɚɡɚ��ɚ�ɩɪɢ�����ɧɦ�±�ɜ������ɪɚɡɚ��ɉɪɢ�ɷɧɞɨɝɟɧɧɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ�ɷɬɨɬ�
ɩɨɤɚɡɚɬɟɥɶ�ɨɛɵɱɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɜ�ɞɟɫɹɬɤɢ�ɪɚɡ��ɱɟɝɨ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ�
ɜ� ɧɚɲɟɦ� ɫɥɭɱɚɟ�� ɉɨ� ɞɚɧɧɵɦ� ɧɚɲɟɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɨɛɧɚɪɭɠɟɧɨ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� �ɜ� ���� ɪɚɡɚ�� ɩɨɜɵɲɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɫɬɚɛɢɥɶɧɵɯ�
ɦɟɬɚɛɨɥɢɬɨɜ�ɨɤɫɢɞɚ�ɚɡɨɬɚ��ɱɬɨ��ɜɟɪɨɹɬɧɟɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɡɚɩɭɫɤɟ�
ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɫɢɝɧɚɥɶɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ɧɟɠɟɥɢ� ɨ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɦ�
ɫɨɫɬɨɹɧɢɢ�� Ʉɥɢɧɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɝɨ� ɩɨɜɵɲɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ�
ɧɭɤɥɟɢɧɨɜɵɯ� ɤɢɫɥɨɬ� ɜ� ɩɥɚɡɦɟ� ɤɪɵɫ�� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɝɪɭɩɩɟ�
ɢɧɬɚɤɬɚ�� ɭ� ɢɫɫɥɟɞɭɟɦɨɣ� ɝɪɭɩɩɵ� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ�� ɋɨɞɟɪɠɚɧɢɟ� ȺɎȽ�
�ɚɥɶɞɟɝɢɞɮɟɧɢɥɝɢɞɪɚɡɨɧɵ�� ɜ� ɫɩɨɧɬɚɧɧɨɣ� ɈɆȻ� �ɨɤɢɫɥɢɬɟɥɶɧɨɣ�
ɦɨɞɢɮɢɤɚɰɢɢ� ɛɟɥɤɨɜ� ɩɥɚɡɦɵ��� ɜ� ����� ɪɚɡɚ� ɩɨɜɵɲɟɧɨ� ɭ� ɤɪɵɫ� ɫ�
ɜɠɢɜɥɟɧɧɵɦɢ� ɛɢɨɞɟɝɪɚɞɢɪɭɸɳɢɦɢ� ɦɚɝɧɢɟɜɵɦɢ� ɢɦɩɥɚɧɬɚɬɚɦɢ��
ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɢɧɬɚɤɬɧɨɣ� ɝɪɭɩɩɨɣ�� ȼɵɜɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�
ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɨɞɭɤɬɵ� ɛɢɨɤɨɪɪɨɡɢɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�
ɦɚɝɧɢɟɜɨɝɨ� ɫɩɥɚɜɚ� ɆɅ���� ɧɟ� ɨɤɚɡɵɜɚɸɬ� ɬɨɤɫɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ�
ɧɚ� ɬɤɚɧɢ� ɨɪɝɚɧɢɡɦɚ� ɢ� ɧɟ� ɭɫɢɥɢɜɚɸɬ� ɤɥɟɬɨɱɧɭɸ� ɞɟɫɬɪɭɤɰɢɸ�� ɨ� ɱɟɦ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɬɫɭɬɫɬɜɢɟ� ɩɪɢɡɧɚɤɨɜ� ɷɧɞɨɝɟɧɧɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɢ�
ɢ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɦɚɤɪɨɦɨɥɟɤɭɥ��
Ɇɟɬɚɛɨɥɢɡɚɰɢɹ� ɢɦɩɥɚɧɬɚɬɨɜ� ɢɡ� ɛɢɨɞɟɝɪɚɞɢɪɭɸɳɟɝɨ� ɦɚɝɧɢɟɜɨɝɨ�
ɫɩɥɚɜɚ� ɆɅ���� ɧɟ� ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ� ɧɚɪɭɲɟɧɢɟɦ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ�ɭ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɠɢɜɨɬɧɵɯ��
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,QWURGXFWLRQ��7KH�VHDUFK�IRU�ELRGHJUDGDEOH�PDWHULDOV�VXLWDEOH�IRU�PDNLQJ�
LPSODQWV� XVHG� LQ� RVWHRV\QWKHVLV�� ZKLFK� FRXOG� FRPSOHWHO\� PHWDEROL]HG�
ZLWKRXW�FDXVLQJ�SDWKRORJLFDO�HIIHFWV�RQ�VXUURXQGLQJ� WLVVXH�DQG�WKH�ERG\�
DV� D� ZKROH� LV� VWLOO� UHOHYDQW�� 0DJQHVLXP� DOOR\V� EHFDXVH� RI� LWV� VWUHQJWK�
FKDUDFWHULVWLFV�� DUH� VXLWDEOH� IRU�PDNLQJ� YDULRXV� W\SHV� RI� LPSODQWV�� WKHLU�
HODVWLF�PRGXOXV�RI�DERXW����*3D��PRVW�DSSURSULDWH�PHFKDQLFDO�SURSHUWLHV�
RI� ERQH�� 1RZDGD\V� WKH� PDUNHW� RIIHUV� VHYHUDO� FRPPHUFLDO� DOOR\V� ZLWK�
VLPLODU� PHFKDQLFDO� DQG� ELRɫRUURVLDO� SURSHUWLHV�� 0/��� DQG� 0/���� LQ�
WKH� GRPHVWLF� LQGXVWU\� DQG� $=��$�� $=��%�� $=��&�� $=��'�� $=��(��
/$(����RQ�WKH�ZRUOG�PDUNHW��7KH�LQIRUPDWLRQ�DERXW�WKH�WR[LF�HIIHFWV�RI�
PDJQHVLXP� DOOR\V� RQ� WKH� ERG\� UHPDLQV� LQFRPSOHWH��$LP�� 7KH� SXUSRVH�
RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� SRVVLEOH� WR[LF� LPSDFW� RI� ELRFRUURVLRQ�
SURGXFWV�RI�PRGL¿HG�PDJQHVLXP�DOOR\�0/����RQ� D� OLYLQJ�RUJDQLVP� �LQ�
YLYR���0DWHULDOV� DQG�PHWKRGV��:H� XVHG�ZKLWH� UDWV�ZHLJKLQJ� ���±���� J�
�Q �����$QLPDOV� RI� WKH� H[SHULPHQWDO� JURXS� �Q ���� LQ� WKH� WKLJK�PXVFOH�
PDVV�ZHUH�LPSODQWHG�ZLWK�LPSODQW�RI�PRGL¿HG�PDJQHVLXP�DOOR\�0/�����
7KH�FRQWURO�JURXS�FRQVLVWHG�RI�ZKLWH�UDWV�ZHLJKLQJ����±���J��Q ���ZDV�
QRW�H[SRVHG�WR�RSHUDWLRQDO�LQWHUYHQWLRQ��JURXS�LQWDFW���$OO�PDQLSXODWLRQV�
ZHUH�FDUULHG�RXW�DFFRUGLQJ�WR�WKH�³5HJXODWLRQV�DERXW�WKH�XVDJH�RI�DQLPDOV�
LQ�PHGLFDO�H[SHULPHQWV´��7R�GHWHUPLQH�ZKHWKHU�HQGRJHQRXV�LQWR[LFDWLRQ�
H[LVWV� LQ� UDW� SODVPD� WKHUH� ZHUH� HYDOXDWHG� IROORZLQJ� IDFWRUV�� WKH� GHJUHH�
RI� R[LGDWLYH� GDPDJH� RI� SURWHLQV�� FRQWHQW� RI� DYHUDJH� ZHLJKW� PROHFXOHV�
�$:0��� DV� ZHOO� DV� QXFOHLF� DFLGV� �1$��� )XUWKHUPRUH�� SODVPD� OHYHOV� RI�
VWDEOH�QLWULF�R[LGH�PHWDEROLWHV�ZHUH�HYDOXDWHG��5HVXOWV��7KH�VWXGLHV�KDYH�
UHYHDOHG� D� VLJQL¿FDQW� �FRPSDULQJ�ZWK� WKH� LQWDFW� JURXS�� LQFUHDVH� LQ� WKH�
FRQWHQW�RI�DOO�IUDFWLRQV�RI�PLGGOH�PROHFXOHV�LQ�WKH�SODVPD�RI�ZKLWH�UDWV�LQ�
ZKLFK�PXVFOH�PDVV�KLS�LPSODQW�PRGL¿HG�PDJQHVLXP�DOOR\�RI�0/����ZDV�
LPSODQWHG��7KXV��WKH�IUDFWLRQ�RI�SHSWLGHV�KDYLQJ�DQ�DEVRUSWLRQ�PD[LPXP�
DW�����QP�LQ�H[SHULPHQWDO�JURXS� LQFUHDVHG������ WLPHV��DW�����QP�±�����
WLPHV�� DQG� DW� ����QP�±������ WLPHV��:KHQ� HQGRJHQRXV� LQWR[LFDWLRQ� UDWH�
XVXDOO\�LQFUHDVHV�WHQ�IROG��ZKLFK�ZDV�QRW�REVHUYHG�LQ�RXU�FDVH��$FFRUGLQJ�
WR� RXU� H[SHULPHQW� WKH� VOLJKW� �����IROG�� LQFUHDVH� LQ� WKH� FRQWHQW� RI� VWDEOH�
PHWDEROLWHV� RI� QLWULF� R[LGH��ZKLFK� SUREDEO\� LQGLFDWHV� WKDW� WKH� ODXQFK�RI�
WKH�DGDSWDWLRQ�RI�VLJQDOLQJ�SURFHVVHV��QRW�D�SDWKRORJLFDO�VWDWH��&OLQLFDOO\�
VLJQL¿FDQW� LQFUHDVH� LQ� WKH� FRQWHQW� RI� QXFOHLF� DFLGV� LQ� WKH� EORRG� SODVPD�
RI� UDWV� FRPSDULQJ� ZLWK� WKH� LQWDFW� JURXS�� LQ� WKH� REVHUYHG� JURXS� LV� QRW�
IRXQG��7KH�FRQWHQW�RI�$)*��DOGHK\GGHK\GURJHQDVH��LQ�VSRQWDQHRXV�203�
�R[LGDWLYH�PRGL¿FDWLRQ�RI�SURWHLQV��������WLPHV�LQFUHDVHG�LQ�UDWV�LPSODQWHG�
ZLWK� ELRGHJUDGDEOH�PDJQHVLXP� LPSODQWV�� LQ� FRPSDULVRQ�ZLWK� WKH� LQWDFW�
JURXS�� &RQFOXVLRQ�� ,W� ZDV� HVWDEOLVKHG� H[SHULPHQWDOO\� WKDW� WKH� SURGXFWV�
RI�ELRFRUURVLRQ�RI�PRGL¿HG�PDJQHVLXP�DOOR\�0/����GR�QRW�KDYH� WR[LF�
HIIHFW�RQ�WKH�ERG\¶V�WLVVXHV�DQG�HQKDQFH�FHOO�GHVWUXFWLRQ��DV�LW�LV�HYLGHQFHG�
E\� WKH� DEVHQFH� RI� VLJQV� RI� LQWR[LFDWLRQ� DQG� HQGRJHQRXV� R[LGDWLYH�
GDPDJH�RI� IXQFWLRQDO�PDFURPROHFXOHV��0HWDEROL]DWLRQ�RI� ELRGHJUDGDEOH�
LPSODQWV�PDJQHVLXP�DOOR\�0/����ZDV�QRW�DFFRPSDQLHG�E\�D�YLRODWLRQ�RI�
SK\VLRORJLFDO�PDQLIHVWDWLRQV�LQ�H[SHULPHQWDO�DQLPDOV��

ɈɉɊȿȾȿɅȿɇɂȿ� ȽȿɇȾȿɊɇɈɃ� ɉɊɂɇȺȾɅȿɀɇɈɋɌɂ�
ɂɇȾɂȼɂȾȺ�ɉɈ�ɂɁɈɅɂɊɈȼȺɇɇɈɃ�ɇɂɀɇȿɃ�ɑȿɅɘɋɌɂ
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��Ʉɭɪɧɢɤɨɜɚ
ɇɢɠɟɝɨɪɨɞɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� ɇɢɠɧɢɣ�
ɇɨɜɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨɥɨɜɨɣ� ɞɢɦɨɪɮɢɡɦ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɱɟɥɨɜɟɤɚ� ɨɬɦɟɱɟɧ�
ɜ� ɪɚɛɨɬɚɯ� ɦɧɨɝɢɯ� ɚɜɬɨɪɨɜ�� Ɋɚɡɥɢɱɢɹ� ɡɚɤɥɸɱɚɸɬɫɹ� ɜ� ɛɨɥɶɲɢɯ�
ɪɚɡɦɟɪɚɯ�ɱɟɥɸɫɬɟɣ�ɦɭɠɱɢɧ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɠɟɧɳɢɧɚɦɢ��Ʉɪɨɦɟ�ɷɬɨɝɨ�
ɪɟɥɶɟɮ�ɧɢɠɧɟɱɟɥɸɫɬɧɨɣ�ɤɨɫɬɢ�ɭ�ɦɭɠɱɢɧ�ɜɵɪɚɠɟɧ�ɝɨɪɚɡɞɨ�ɫɢɥɶɧɟɟ��
©ɠɟɧɫɤɢɟª� ɧɢɠɧɢɟ� ɱɟɥɸɫɬɢ�ɦɟɧɟɟ�ɦɚɫɫɢɜɧɵ�� ɪɟɥɶɟɮ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɫɝɥɚɠɟɧ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɩɨ� ɭɫɬɚɧɨɜɥɟɧɢɸ� ɩɨɥɚ�
ɨɫɧɨɜɧɨɟ� ɡɧɚɱɟɧɢɟ� ɢɦɟɸɬ� ɚɧɚɬɨɦɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɫɬɪɨɟɧɢɹ�ɢ�ɪɚɡɦɟɪɵ�ɱɟɪɟɩɚ�ɢ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɫɬɚɧɨɜɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɞɢɚɝɧɨɫɬɢɤɢ� ɩɨɥɨɜɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�
ɢɧɞɢɜɢɞɭɭɦɚ� ɩɨ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɢ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɧɟɢɡɜɟɫɬɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�
ɩɨ� ɟɟ� ɮɪɚɝɦɟɧɬɚɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɨ� ɢɫɫɥɟɞɨɜɚɧɨ� ���
ɧɢɠɧɢɯ�ɱɟɥɸɫɬɟɣ�ɛɟɡ�ɩɚɬɨɥɨɝɢɣ�ɢ�ɞɟɮɟɤɬɨɜ��ɇɚ�ɤɨɫɬɧɵɯ�ɩɪɟɩɚɪɚɬɚɯ�
ɢɡɦɟɪɟɧɵ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ� ɩɪɢɡɧɚɤɢ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ��
ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ� ɧɚɪɭɠɧɵɦɢ� ɤɪɚɹɦɢ� ɨɛɨɢɯ� ɫɭɫɬɚɜɧɵɯ� ɦɵɳɟɥɤɨɜ�
�ɦɵɳɟɥɤɨɜɚɹ�ɲɢɪɢɧɚ���ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɝɧɚɬɢɨɧɨɦ�ɢ�ɢɧɬɟɪɞɟɧɬɚɥɟ�
�ɜɵɫɨɬɚ� ɫɢɦɮɢɡɚ��� ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ� ɝɨɧɢɨɧɚɦɢ� �ɛɢɝɨɧɢɚɥɶɧɚɹ�
ɲɢɪɢɧɚ��� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ�
ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɢ� ɦɟɬɨɞɚ� ɫɢɝɦɚɥɶɧɵɯ� ɨɬɤɥɨɧɟɧɢɣ� ɜ�
ɩɪɨɝɪɚɦɦɟ� 0LFURVRIW� ([FHO�� Ɉɛɳɢɣ� ɪɚɡɛɪɨɫ� ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ�
ɜɵɛɨɪɤɢ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɪɚɡɦɟɪɚ�ɪɚɫɩɪɟɞɟɥɹɥɫɹ�ɧɚ�ɧɟɫɤɨɥɶɤɨ�ɢɧɬɟɪɜɚɥɨɜ��
ɞɜɚ�ɞɨɫɬɨɜɟɪɧɵɯ�±�ɤɨɝɞɚ�ɜɟɥɢɱɢɧɵ�ɪɚɡɦɟɪɨɜ�ɨɬɤɥɨɧɹɸɬɫɹ�ɨɬ�ɫɪɟɞɧɟɝɨ�
ɡɧɚɱɟɧɢɹ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ�ɞɜɟ�ɫɢɝɦɵ�ɜ�ɫɬɨɪɨɧɭ�ɦɚɤɫɢɦɭɦɚ�ɞɥɹ�ɦɭɠɱɢɧ�
ɢ� ɜ� ɫɬɨɪɨɧɭ� ɦɢɧɢɦɭɦɚ� ɞɥɹ� ɠɟɧɳɢɧ�� ɞɜɚ� ɜɟɪɨɹɬɧɨɫɬɧɵɯ� ɢɧɬɟɪɜɚɥɚ�
ɜɤɥɸɱɚɸɬ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɫɪɟɞɧɟɝɨ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ�ɨɞɧɭ�ɫɢɝɦɭ��ȼɟɥɢɱɢɧɵ��
ɜɯɨɞɹɳɢɟ� ɜ� ɢɧɬɟɪɜɚɥ� ɦɟɠɞɭ� ɫɪɟɞɧɢɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɭ� ɦɭɠɱɢɧ� ɢ�
ɠɟɧɳɢɧ�� ɫɱɢɬɚɸɬɫɹ� ɧɟɨɩɪɟɞɟɥɟɧɧɵɦɢ�� Ɍɚɤ�� ɞɥɹ� ɜɫɟɯ� ɪɚɡɦɟɪɨɜ�
ɛɵɥɢ�ɫɨɫɬɚɜɥɟɧɵ�ɝɪɚɮɢɤɢ�ɧɨɪɦɚɥɶɧɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ��ɩɨ�ɤɨɬɨɪɵɦ�
ɦɨɠɧɨ� ɧɚɝɥɹɞɧɨ� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ�
ɝɪɚɧɢɰɵ� ɞɢɚɩɚɡɨɧɚ� ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ� ɞɚɧɧɵɯ� ɞɥɹ� ɛɢɝɨɧɢɚɥɶɧɨɣ�
ɲɢɪɢɧɵ� ɩɨɩɚɞɚɸɬ� ��� ɱɟɥɸɫɬɟɣ�� ȼɟɪɨɹɬɧɨɫɬɧɵɣ� ɢɧɬɟɪɜɚɥ� ɞɥɹ�
ɦɭɠɱɢɧ� ɩɨ� ɞɚɧɧɨɦɭ� ɪɚɡɦɟɪɭ� ɜɤɥɸɱɚɟɬ� ɞɜɟ� ɱɟɥɸɫɬɢ�� Ⱦɥɹ� ɠɟɧɳɢɧ�
ɜɟɪɨɹɬɧɨɫɬɧɨɦɭ�ɢɧɬɟɪɜɚɥɭ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɩɹɬɶ�ɱɟɥɸɫɬɟɣ��ȼ�ɦɭɠɫɤɨɣ�
ɞɨɫɬɨɜɟɪɧɵɣ� ɢɧɬɟɪɜɚɥ� ɜɯɨɞɢɬ� ɞɜɟ� ɱɟɥɸɫɬɢ�� Ƚɪɚɧɢɰɵ� ɞɢɚɩɚɡɨɧɚ�
ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ� ɞɚɧɧɵɯ� ɞɥɹ� ɦɵɳɟɥɤɨɜɨɣ� ɲɢɪɢɧɵ� ɜɤɥɸɱɚɸɬ� ���
ɱɟɥɸɫɬɟɣ��ȼɟɪɨɹɬɧɨɫɬɧɵɣ�ɢɧɬɟɪɜɚɥ�ɞɥɹ�ɦɭɠɱɢɧ�ɫɨɞɟɪɠɢɬ���ɱɟɥɸɫɬɢ��
ɞɥɹ�ɠɟɧɳɢɧ�±�ɬɨɠɟ���ɱɟɥɸɫɬɢ��ȼ�ɞɨɫɬɨɜɟɪɧɵɣ�ɢɧɬɟɪɜɚɥ�ɞɥɹ�ɦɭɠɱɢɧ�
ɩɨ�ɞɚɧɧɨɦɭ�ɪɚɡɦɟɪɭ�ɜɯɨɞɢɬ�ɜɫɟɝɨ�ɨɞɧɚ�ɱɟɥɸɫɬɶ��ɤɚɤ�ɢ�ɞɥɹ�ɠɟɧɳɢɧ��
Ȼɵɥɚ� ɜɵɱɢɫɥɟɧɚ� ɤɨɪɪɟɥɹɰɢɹ� ɛɢɝɨɧɢɚɥɶɧɨɣ� ɢ� ɦɵɳɟɥɤɨɜɨɣ� ɲɢɪɨɬ��
Ɉɧɚ� ɜɵɫɨɤɚ� ±� ������� ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɦɨɠɧɨ� ɭɤɚɡɚɬɶ� ɫ� ɞɨɫɬɚɬɨɱɧɨ�
ɛɨɥɶɲɨɣ� ɬɨɱɧɨɫɬɶɸ� ɦɵɳɟɥɤɨɜɭɸ� ɲɢɪɢɧɭ� ɩɪɢ� ɪɚɡɪɭɲɟɧɢɢ� ɜɟɬɜɢ�
ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�� Ƚɪɚɧɢɰɚɦ� ɞɢɚɩɚɡɨɧɚ� ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ� ɞɚɧɧɵɯ�
ɞɥɹ� ɜɵɫɨɬɵ� ɫɢɦɮɢɡɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɬ� ��� ɱɟɥɸɫɬɟɣ�� ȼɟɪɨɹɬɧɨɫɬɧɵɣ�
ɢɧɬɟɪɜɚɥ�ɞɥɹ�ɦɭɠɱɢɧ�ɜɤɥɸɱɚɟɬ���ɱɟɥɸɫɬɢ��ɞɥɹ�ɠɟɧɳɢɧ�±���ɱɟɥɸɫɬɢ��
©Ɇɭɠɫɤɨɣª� ɞɨɫɬɨɜɟɪɧɵɣ� ɢɧɬɟɪɜɚɥ� ɫɨɞɟɪɠɢɬ� ɜɫɟɝɨ� ɨɞɧɭ� ɱɟɥɸɫɬɶ��
ɚ� ©ɠɟɧɫɤɢɣª� ɞɨɫɬɨɜɟɪɧɵɣ� ɢɧɬɟɪɜɚɥ� ±� ɞɜɟ� ɱɟɥɸɫɬɢ�� ȼɵɜɨɞɵ�� ɉɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɭɫɬɚɧɨɜɥɟɧɚ�
ɩɨɥɨɜɚɹ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ� ɢɧɞɢɜɢɞɭɭɦɚ�� ȼɵɹɜɥɟɧɚ� ɜɵɫɨɤɚɹ� ɫɬɟɩɟɧɶ�
ɜɧɭɬɪɟɧɧɟɣ� ɤɨɪɪɟɥɹɰɢɢ� ɧɟɤɨɬɨɪɵɯ� ɦɟɬɪɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ�� ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɮɨɪɦɵ� ɢ� ɪɚɡɦɟɪɨɜ�
ɩɨɜɪɟɠɞɟɧɧɨɣ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ�

'(7(50,1,1*� *(1'(5� 2)� +80$1� %<� $1� ,62/$7('�
0$1',%/(
$�$��6WDUWVHY��$�'��.DQNDVRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��$�$��.XUQLNRYD
1L]KQ\�1RYJRURG�6WDWH�0HGLFDO�$FDGHP\��1L]KQ\�1RYJRURG��5XVVLD

,QWURGXFWLRQ��6H[XDO�GLPRUSKLVP�RI�KXPDQ�PDQGLEOH�LV�PDUNHG�E\�PDQ\�
DXWKRUV��7KH�GLIIHUHQFHV�OLH�LQ�ODUJHU�VL]HV�RI�WKH�MDZV�RI�PHQ�FRPSDUHG�
WR�ZRPHQ¶V� RQHV��%HVLGHV�� WKH� UHOLHI� RI� WKH�PDQGLEXODU� ERQH� RI�PHQ� LV�
H[SUHVVHG�PXFK�VWURQJHU��©IHPDOHª�ORZHU�MDZV�DUH�OHVV�PDVVLYH��UHOLHI�LV�
FRPSDUDWLYHO\� VPRRWKHG�� 7KHUHIRUH�� WKH� DQDWRPLFDO� DQG� PRUSKRORJLFDO�
IHDWXUHV�RI� WKH�VWUXFWXUH�DQG�VL]H�RI� WKH�VNXOO�DQG� ORZHU� MDZ�SUHVHQW� WKH�
PDLQ�LPSRUWDQFH�LQ�UHVHDUFK�IRU�HVWDEOLVKLQJ�JHQGHU��$LP��7R�HVWDEOLVK�WKH�
SRVVLELOLW\�RI�GLDJQRVLQJ�VH[�RI�D�KXPDQ�E\�PHDQV�RI�LVRODWHG�ORZHU�MDZ�DQG�
WKH�DELOLW\�WR�SUHGLFW�WKH�XQNQRZQ�FKDUDFWHULVWLFV�RI�WKH�ORZHU�MDZ�WKURXJK�
LWV�IUDJPHQWV��0DWHULDOV�DQG�PHWKRGV�����ORZHU�MDZV�ZLWKRXW�SDWKRORJLHV�
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DQG� GHIHFWV� ZHUH� VWXGLHG��7KH� DQWKURSRPHWULF� IHDWXUHV� RI� WKH�PDQGLEOH�
ZKLFK�ZHUH�PHDVXUHG�DUH�� WKH�GLVWDQFH�EHWZHHQ� WKH�RXWHU�HGJHV�RI�ERWK�
DUWLFXODU�FRQG\OH��FRQG\ODU�ZLGWK���DQG�WKH�GLVWDQFH�EHWZHHQ�JQDWLRQ�DQG�
LQWHUGHQWDOH� �V\PSK\VLV� KHLJKW��� WKH� GLVWDQFH� EHWZHHQ� JRQLRQ� �ELJRQLDO�
EUHDGWK���'LVWDQFHV�ZHUH�PHDVXUHG�ZLWK�FDOLSHUV��7KH�UHVXOWV�ZHUH�DQDO\]HG�
E\�XVLQJ�FRUUHODWLRQ�DQDO\VLV�DQG�E\�PHWKRG�RI�VWDQGDUG�GHYLDWLRQV�LQ�WKH�
SURJUDP�0LFURVRIW�([FHO��&RPPRQ�VFDWWHU�RI�D�UHSUHVHQWDWLYH�VDPSOH�IRU�
HDFK� VL]H�ZDV� SDUWLWLRQHG� RQ� VHYHUDO� LQWHUYDOV�� WZR� UHOLDEOH� ±�ZKHQ� WKH�
VL]HV�GHYLDWH� IURP�DYHUDJH�PRUH� WKDQ� WZR�VLJPD� WRZDUGV� WKH�PD[LPXP�
VLGH�IRU�PHQ�DQG�WKH�PLQLPXP�VLGH�IRU�ZRPHQ��WZR�SUREDELOLW\�LQWHUYDOV�
LQFOXGH�GHYLDWLRQV�IURP�WKH�DYHUDJH�PRUH�WKDQ�RQH�VLJPD��7KH�TXDQWLWLHV�
ORFDWHG�LQ�WKH�LQWHUYDO�EHWZHHQ�WKH�DYHUDJH�YDOXHV�IRU�PHQ�DQG�ZRPHQ�DUH�
FRQVLGHUHG�XQFHUWDLQ��6R��JUDSKLFV�RI�QRUPDO�GLVWULEXWLRQ�ZHUH�PDGH�IRU�DOO�
VL]HV��RQ�ZKLFK�\RX�FDQ�GHPRQVWUDWH�UHVXOWV��5HVXOWV�����ORZHU�MDZV�FRPH�
LQ�WKH�UDQJH�RI�XQGH¿QHG�GDWD�IRU�ELJRQLDO�EUHDGWK��3UREDELOLVWLF�LQWHUYDO�
IRU�PHQ�WR� WKLV�VL]H� LQFOXGHV� WZR�MDZV��3UREDELOLVWLF� LQWHUYDO�FRUUHVSRQG�
WR� ¿YH� MDZV� IRU� ZRPHQ��0HQ¶V� FRQ¿GHQFH� LQWHUYDO� LQFOXGHV� WZR� MDZV��
��� ORZHU� MDZV� FRPH� LQ� WKH� UDQJH�RI�XQGH¿QHG�GDWD� IRU� FRQG\ODU�ZLGWK��
3UREDELOLVWLF� LQWHUYDO� IRU� PHQ� WR� WKLV� VL]H� LQFOXGHV� �� MDZV�� )RU� ZRPHQ�
SUREDELOLVWLF� LQWHUYDO� FRUUHVSRQG� WR� �� MDZV�� 0HQ¶V� FRQ¿GHQFH� LQWHUYDO�
LQFOXGHV� �� MDZ�� DV�ZHOO� DV� IRU�ZRPHQ��:H� FDOFXODWHG� WKH� FRUUHODWLRQ� RI�
ELJRQLDO� EUHDGWK� DQG� FRQG\ODU�ZLGUK�� ,W� LV� KLJK� ±� �������7KHUHIRUH��ZH�
FDQ� VSHFLI\� FRQG\ODU�ZLGWK�ZLWK� D� VXI¿FLHQWO\� KLJK� DFFXUDF\� LQ� FDVH� RI�
GHVWUXFWLRQ�RI�WKH�EUDQFKHV�RI�WKH�ORZHU�MDZ�����ORZHU�MDZV�FRPH�LQ�WKH�
UDQJH�RI�XQGH¿QHG�GDWD�RI�V\PSK\VLV�KHLJKW��3UREDELOLVWLF�LQWHUYDO�IRU�PHQ�
WR�WKLV�VL]H�LQFOXGHV���MDZV��)RU�ZRPHQ�SUREDELOLVWLF�LQWHUYDO�FRUUHVSRQG�WR�
��MDZV��0HQ¶V�FRQ¿GHQFH�LQWHUYDO�LQFOXGHV���MDZ��DQG�©IHPDOHª�FRQ¿GHQFH�
LQWHUYDO� LQFOXGHV� WZR� MDZV�� &RQFOXVLRQ��$FFRUGLQJ� WR� WKH� VWXG\� RI� WKH�
PDQGLEOH�VH[XDO�LGHQWLW\�RI�DQ�LQGLYLGXDO�FDQ�EH�LGHQWL¿HG��$�KLJK�GHJUHH�
FRUUHODWLRQ�RI�LQWHUQDO�IHDWXUHV�ZDV�UHYHDOHG��LW�VXJJHVWV�WKH�SRVVLELOLW\�RI�
UHFRQVWUXFWLRQ�VL]H�DQG�VKDSH�RI�GDPDJHG�PDQGLEOH�
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Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
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ȼɜɟɞɟɧɢɟ�� Ȼɢɮɢɞɨɛɚɤɬɟɪɢɢ� ɹɜɥɹɸɬɫɹ� ɜɚɠɧɵɦ� ɤɨɦɩɨɧɟɧɬɨɦ�
ɧɨɪɦɚɥɶɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ� ɤɢɲɟɱɧɢɤɚ� ɱɟɥɨɜɟɤɚ�� Ɉɧɢ� ɩɪɟɩɹɬɫɬɜɭɸɬ�
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ɫɜɨɣɫɬɜɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɤɚɱɟɫɬɜɟɧɧɵɣ�
ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɫɨɫɬɚɜ� ɛɚɤɬɟɪɢɣ� ɪɨɞɚ� %L¿GREDFWHULXP� ɜ�
ɤɢɲɟɱɧɢɤɟ� ɭ� ɥɸɞɟɣ� ɪɚɡɥɢɱɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɜ� ɝɪɭɩɩɟ� ɢɡ� ��� ɱɟɥɨɜɟɤ� ɪɚɡɥɢɱɧɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɱɟɬɵɪɟ� ɩɨɞɝɪɭɩɩɵ� ����
ɞɟɬɟɣ� ɨɬ� �±��� ɦɟɫɹɰɟɜ�� ��� ɜɡɪɨɫɥɵɯ� ��±��� ɥɟɬ�� ��� ɜɡɪɨɫɥɵɯ� ��±���
ɥɟɬ� ɢ� ��� ɜɡɪɨɫɥɵɯ� ��±��� ɥɟɬ��� ɒɬɚɦɦɵ� ɜɵɞɟɥɹɥɢ� ɩɭɬɟɦ� ɩɨɫɟɜɚ�
ɫɟɪɢɣɧɵɯ� ɪɚɡɜɟɞɟɧɢɣ�ɮɟɤɚɥɢɣ� ɧɚ� ɫɟɥɟɤɬɢɜɧɭɸ� ɩɢɬɚɬɟɥɶɧɭɸ� ɫɪɟɞɭ��
Ɉɩɪɟɞɟɥɟɧɢɟ� ɜɢɞɨɜɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ� ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ� ɩɪɨɜɨɞɢɥɢ�
ɦɟɬɨɞɨɦ� ɜɪɟɦɹɩɪɨɥɟɬɧɨɣ� ɦɚɫɫ�ɫɩɟɤɬɪɨɦɟɬɪɢɢ� ɧɚ� ɚɧɚɥɢɡɚɬɨɪɟ�
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ɩɪɨɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ�����ɲɬɚɦɦɚ�ɛɚɤɬɟɪɢɣ�ɪɨɞɚ�%L¿GREDFWHULXP��ȼ�
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������������ɢ�����������%�FDWHQXODWXP���������������ȼ�ɝɪɭɩɩɟ�ɜɡɪɨɫɥɵɯ�
��±��� ɥɟɬ� ɛɵɥɢ� ɩɪɨɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ� ��� ɲɬɚɦɦɚ�� ɢɡ� ɤɨɬɨɪɵɯ� ���
�������� %�DGROHVFHQWLV� ������������� ��������� %�ORQJXP� �������������
�� ��������� %�EL¿GXP� ������������� �� ������� %�DQLPDOLV� ������������� ��
��������%�FDWHQXODWXP� ������������ȼ�ɝɪɭɩɩɟ�ɜɡɪɨɫɥɵɯ���±���ɥɟɬ�ɛɵɥ�
ɩɪɨɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧ����ɲɬɚɦɦ��ɢɡ�ɤɨɬɨɪɵɯ�����������%�DGROHVFHQWLV�
������������� ��� �������� %�ORQJXP� ������������� �� ������� %�EL¿GXP�
������������� �� �������� %�FDWHQXODWXP� ������������ ȼ� ɝɪɭɩɩɟ� ɜɡɪɨɫɥɵɯ�
��±��� ɥɟɬ� ɛɵɥɢ� ɩɪɨɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ� ��� ɲɬɚɦɦɚ�� ɢɡ� ɤɨɬɨɪɵɯ� ���
�������� %�DGROHVFHQWLV� ������������� �� �������� %�ORQJXP� �������������
�� ������� %�GHQWLXP� ������� �� ������� %�DQLPDOLV� ������������� �� �������

%�DQJXODWXP� �����ȼɵɜɨɞɵ��ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ�
ɫɪɟɞɢ�ɛɚɤɬɟɪɢɣ�ɪɨɞɚ�%L¿GREDFWHULXP�ɜ�ɦɢɤɪɨɮɥɨɪɟ�ɜɡɪɨɫɥɵɯ�ɥɸɞɟɣ�
ɞɨɦɢɧɢɪɭɸɬ� %�DGROHVFHQWLV� ɢ� %�ORQJXP�� ɚ� ɭ� ɞɟɬɟɣ� í� %�EL¿GXP� ɢ�
%�ORQJXP�

7+(�678'<�2)�7+(�9$5,(7<�2)�%,),'2%$&7(5,80�
*(186�,1�,17(67,1$/�0,&52)/25$�86,1*�3+<6,&$/�$1'�
02/(&8/$5�*(1(7,&�5(6($5&+�0(7+2'6
$�*��%U]KR]RYVNL\
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��%�$��(¿PRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��%L¿GREDFWHULXP�JHQXV�LV�D�VLJQL¿FDQW�SDUW�RI�KXPDQ�LQWHUVWLQDO�
PLFURÀRUD�� 7KH\� DUH� QHFHVVDU\� WR� PDLQWDLQ� FRQWURO� RYHU� HQGRJHQRXV�
SRSXODWLRQV�RI�RSSRUWXQLVWLF�SDUDVLWLF�PLFURRUJDQLVPV��$OVR�LW¶V�LQYROYHG�
LQ�PHWDEROLF�SURFHVVHV��7KH\�KDYH�JRW�LPPXQRPRGXODWLQJ�SURSHUWLHV�WRR��
$LP��7R�VWXG\�DQG�WR�FRPSDUH�TXDOLWLYH�DQG�TXDQWLWDWLYH�FRPSRVLWLRQ�RI�
%L¿GREDFWHULXP�JHQXV�LQ�WKH�IHFHV�RI�SHRSOH�RI�GLIIHUHQW�DJHV��0DWHULDOV�
DQG�PHWKRGV��:H�VWXGLHG�VSHFLHV�FRPSRVLWLRQ�RI�%L¿GREDFWHULXP�LQ�JURXS�
RI����SHRSOH�RI�GLIIHUHQW�DJHV��ZKLFK�ZHUH�GLYLGHG�LQWR���VXEJURXSV�����
LQIDQWV�RI��±���PRQWK�����DGXOWV�RI���±���\HDUV�����DGXOWV�RI���±���\HDUV�
DQG� ��� DGXOWV� RI� ��±��� \HDUV��� %L¿GREDFWHULXP� VWUDLQV� ZHUH� LVRODWHG�
IURP� IDFHV� E\� SODQWLQJ� RQWR� VHOHFWLYH� PHGLD�� 6SHFLHV� LGHQWL¿FDWLRQ� RI�
%L¿GREDFWHULXP� ZDV� FDUULHG� RXW� E\� 0LFURÀH[� 0$/',�72)� V\VWHP��
$OVR�� ZH� XVHG� PROHFXODU�JHQHWLF� PHWKRGV�� VHTXHQFLQJ� ��6� U'1$� DQG�
3&5�� 5HVXOWV�� $V� D� UHVXOWV� RI� LGHQWL¿FDWLRQ� RI� WKH� VWXGLHG� LVRODWHV� RI�
EL¿GREDFWHULXP� XVLQJ� PDVV�VSHFWURPHWU\� PHWKRG� ZHUH� LGHQWL¿HG� ����
EL¿GREDFWHULXP� VWUDLQV��:H� REWDLQHG� UHVXOWV� RI� LGHQWL¿FDWLRQ� ��� VWUDLQV�
IURP� �±��� PRQWK� LQIDQWV� JURXS�� ��� ����� ���� %�� EL¿GXP� ZLWK� PLGGOH�
FRQFHQWUDWLRQ� ��������� ORJ�JUDP� RI� VWXG\HG� PDWHULDO�� ��� �������� %��
ORQJXP��������������%��EUHYH���������������������%��DGROHVFHQWLV��������
���������%��GHQWLXP�����������������������%��DQLPDOLV�������������DQG���
��������%��FDWHQXODWXP���������������:H�REWDLQHG�UHVXOWV�RI�LGHQWL¿FDWLRQ�
RI� ��� VWUDLQV� IURP� DGXOWV� RI� ��±��� \HDUV�� ��� �������� %�� DGROHVFHQWLV�
������������� �� ��������%�� ORQJXP� ������������� �� ���������%�� EL¿GXP�
����������������������%��DQLPDOLV������������������������%��FDWHQXODWXP�
������������:H�REWDLQHG�UHVXOWV�RI�LGHQWL¿FDWLRQ�RI����VWUDLQV�IURP���±���
\HDUV�JURXS������������%��DGROHVFHQWLV�������������������������%��ORQJXP�
����������������������%��EL¿GXP������������������������%��FDWHQXODWXP�
������������:H� REWDLQHG� UHVXOWV� RI� LGHQWL¿FDWLRQ� ��� VWUDLQV� IURP� ��±���
\HDUV�JURXS�������������%�DGROHVFHQWLV������������������������%��ORQJXP�
ZLWK� PLGGOH� FRQFHQWUDWLRQ� ������������� �� ������� %�� GHQWLXP� ������� ��
������� %�DQLPDOLV� ������������� �� ������� %�DQJXODWXP� ����� &RQFOXVLRQ��
7KH�VWXG\�IRXQG�RXW�WKDW�LQ�PLFURÀRUD�RI�DGXOWV�GRPLQDWH��%�DGROHVFHQWLV�
ɢ�%�ORQJXP��DQG�LQ�PLFURÀRUD�RI�LQIDQWV�GRPLQDWH��%�EL¿GXP�ɢ�%�ORQJXP�

ɈȻɓɂɃ�ȻȿɅɈɄ�ɉɅȺɁɆɕ�ɄɊɈȼɂ�ɄɊɕɋ�ɉɈɋɅȿ�ɈɌɆȿɇɕ�
ɐɂɄɅɈɎɈɋɎȺɆɂȾȺ
ȼ�ȼ��Ɉɥɟɲɤɟɜɢɱ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ɇ��ɒɟɣɛɚɤ
Ƚɪɨɞɧɟɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ƚɪɨɞɧɨ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� ɐɢɤɥɨɮɨɫɮɚɦɢɞ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɰɢɬɨɫɬɚɬɢɱɟɫɤɢɯ�
ɩɪɟɩɚɪɚɬɨɜ� ɚɥɤɢɥɢɪɭɸɳɟɝɨ� ɪɹɞɚ�� ɨɛɥɚɞɚɸɳɟɝɨ� ɢɡɛɢɪɚɬɟɥɶɧɨɣ�
ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�� ɐɢɤɥɨɮɨɫɮɚɦɢɞ� ɜ� ɩɟɱɟɧɢ�
ɩɪɟɜɪɚɳɚɟɬɫɹ� ɜ� ɞɜɚ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜɚ� ±� ɚɤɪɨɥɟɢɧ� ɢ�
ɮɨɫɮɨɪɚɦɢɞ�� ɤɨɬɨɪɵɟ� ɢ� ɨɛɭɫɥɚɜɥɢɜɚɸɬ� ɰɢɬɨɫɬɚɬɢɱɟɫɤɨɟ� ɞɟɣɫɬɜɢɟ�
ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ�� ɩɪɟɩɹɬɫɬɜɭɹ� ɩɪɨɥɢɮɟɪɚɰɢɢ� ɤɥɟɬɨɤ�� ɉɨɫɤɨɥɶɤɭ�
ɦɟɬɚɛɨɥɢɬɵ� ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ� ɧɟ� ɨɛɥɚɞɚɸɬ� ɫɟɥɟɤɬɢɜɧɵɦ� ɞɟɣɫɬɜɢɟɦ�
ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɤɥɟɬɤɚɦ�ɨɩɭɯɨɥɟɜɵɯ�ɬɤɚɧɟɣ��ɟɝɨ�ɜɜɟɞɟɧɢɟ�ɩɪɢɜɨɞɢɬ�
ɤ� ɩɨɜɪɟɠɞɟɧɢɸ� ɜɫɟɯ� ɛɵɫɬɪɨ� ɩɪɨɥɢɮɟɪɢɪɭɸɳɢɯ� ɤɥɟɬɨɤ�� Ⱦɟɣɫɬɜɢɟ�
ɰɢɬɨɫɬɚɬɢɤɚ� ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ� ɧɚ� ɤɥɟɬɤɢ�ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ�
ɝɪɚɧɭɥɨɰɢɬɨɜ�� ɷɪɢɬɪɨɢɞɧɵɟ� ɹɞɪɨɫɨɞɟɪɠɚɳɢɟ� ɤɥɟɬɤɢ� ɢ� ɤɥɟɬɤɢ�
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ�ɥɢɦɮɨɰɢɬɨɜ��ɐɢɤɥɨɮɨɫɮɚɦɢɞ�ɭɫɢɥɢɜɚɟɬ�ɚɩɨɩɬɨɡ��
ɩɨɞɚɜɥɹɟɬ� ɨɛɪɚɡɨɜɚɧɢɟ� ɢ� ɩɪɨɥɢɮɟɪɚɰɢɸ� ɥɢɦɮɨɢɞɧɵɯ� ɤɥɟɬɨɤ��
ɜɵɡɵɜɚɹ� ɥɟɣɤɨɩɟɧɢɸ� ɢ� ɚɧɟɦɢɸ�� ȼɜɟɞɟɧɢɟ� ɰɢɬɨɫɬɚɬɢɤɚ� ɜɵɡɵɜɚɟɬ�
ɩɨɜɪɟɠɞɟɧɢɟ� ȾɇɄ�� ɉɪɢɦɟɧɟɧɢɟ� ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ� ɩɪɢɜɨɞɢɬ� ɤ�
ɝɢɩɨɩɪɨɬɟɢɧɟɦɢɢ�� ɪɚɡɜɢɜɚɸɳɟɣɫɹ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ� ɩɨɜɪɟɠɞɟɧɢɹ�
ɦɟɦɛɪɚɧ� ɤɥɟɬɨɤ� ɫɜɨɛɨɞɧɵɦɢ� ɪɚɞɢɤɚɥɚɦɢ� ɭɝɧɟɬɟɧɢɹ� ɫɢɧɬɟɡɚ� ɛɟɥɤɚ�
ɢ� ɫɜɹɡɵɜɚɧɢɹ� ɦɟɬɚɛɨɥɢɬɨɜ� ɰɢɬɨɫɬɚɬɢɤɚ� ɫ� ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɛɟɥɤɚɦɢ��
Ɇɟɠɞɭ� ɬɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɨɤɚɡɵɜɚɸɳɢɟ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ�
ɭɪɨɜɧɹ� ɛɟɥɤɚ� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ��
ɨɬɫɭɬɫɬɜɭɸɬ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɢɡɦɟɧɟɧɢɹ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɛɳɟɝɨ� ɛɟɥɤɚ� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɤɪɵɫ� ɩɨɫɥɟ� ɨɬɦɟɧɵ�
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ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɪɨɜɟɞɟɧɵ�
ɧɚ� ��� ɤɪɵɫɚɯ�ɫɚɦɰɚɯ�� ɦɚɫɫɨɣ� ���±���� ɝ��� ɪɚɡɞɟɥɟɧɧɵɯ� ɧɚ� �� ɝɪɭɩɩɵ�
±� ɤɨɧɬɪɨɥɶ� ɢ� ɰɢɤɥɨɮɨɫɮɚɦɢɞ�� ɐɢɤɥɨɮɨɫɮɚɦɢɞ� ɜɜɨɞɢɥɢ� ɜ� ɨɛɳɟɣ�
ɞɨɡɟ� ���� ɦɝ�ɤɝ� �ɩɨ� ��� ɦɝ�ɤɝ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ� ɫ� ɢɧɬɟɪɜɚɥɨɦ� ��� ɱ���
ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ���ɤɪɵɫ�ɞɟɤɚɩɢɬɢɪɨɜɚɥɢ�ɱɟɪɟɡ����ɱ�����ɫɭɬɨɤ����ɫɭɬɨɤ�
ɩɨɫɥɟ� ɩɨɫɥɟɞɧɟɝɨ� ɜɜɟɞɟɧɢɹ� ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɨɛɳɟɝɨ�
ɛɟɥɤɚ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɛɢɭɪɟɬɨɜɵɦ� ɦɟɬɨɞɨɦ��
Ɋɟɡɭɥɶɬɚɬɵ��ɇɚɦɢ�ɨɛɧɚɪɭɠɟɧɨ��ɱɬɨ�ɧɚ�ɜɫɟɯ�ɫɥɟɞɭɟɦɵɯ�ɫɪɨɤɚɯ�ɩɨɫɥɟ�
ɨɬɦɟɧɵ� ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɝɢɩɨɩɪɨɬɟɢɧɟɦɢɹ�� Ɍɚɤ�� ɟɫɥɢ�
ɱɟɪɟɡ� ��� ɱɚɫɚ� ɢ� �� ɫɭɬɨɤ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɨɛɳɟɝɨ� ɛɟɥɤɚ� ɫɧɢɠɚɥɚɫɶ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɬɨ� ɱɟɪɟɡ� �� ɫɭɬɨɤ� ɩɨɫɥɟ� ɨɬɦɟɧɵ� ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ�
ɧɚɛɥɸɞɚɥɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɟ�ɭɦɟɧɶɲɟɧɢɟ��ɧɚ��������ɞɚɧɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɨɣ��ȼɵɜɨɞɵ��ȼɜɟɞɟɧɢɟ�
ɰɢɤɥɨɮɨɫɮɚɦɢɞɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɨɛɳɟɝɨ�ɛɟɥɤɚ�
ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɤɪɵɫ�� ɤɨɬɨɪɚɹ� ɫɨɯɪɚɧɹɟɬɫɹ� ɞɥɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ� ɩɨɫɥɟ�
ɨɬɦɟɧɵ�ɰɢɬɨɫɬɚɬɢɤɚ�ɢ�ɭɫɢɥɢɜɚɟɬɫɹ�ɧɚ���ɫɭɬɤɢ�
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,QWURGXFWLRQ�� &\FORSKRVSKDPLGH� LV� RQH� RI� D� QXPEHU� RI� DON\ODWLQJ�
F\WRVWDWLF�GUXJV�ZLWK�D�VHOHFWLYH�DQWLWXPRU�DFWLYLW\��&\FORSKRVSKDPLGH�LQ�
WKH�OLYHU�LV�FRQYHUWHG�LQWR�WZR�FKHPLFDOV�±�DFUROHLQ�DQG�SKRVSKRUDPLGH��
ZKLFK� FDXVH� D� F\WRVWDWLF� HIIHFW� RI� F\FORSKRVSKDPLGH� LQKLELWLQJ� FHOO�
SUROLIHUDWLRQ��6LQFH�F\FORSKRVSKDPLGH�PHWDEROLWHV�KDYH�QR�VHOHFWLYH�HIIHFW�
RQ�FHOOV�RI�WXPRU�WLVVXH��DIWHU�WKH�LQWURGXFWLRQ�LW�FDXVHV�GDPDJH�RI�DOO�WKH�
IDVW�SUROLIHUDWLQJ�FHOOV��7KH�DFWLRQ�RI�WKH�F\WRVWDWLF�DJHQW�LV�GLVWULEXWHG�RQ�
WKH�SURJHQLWRU�FHOOV�RI�JUDQXORF\WHV�QXFOHDWHG�FHOOV��HU\WKURLG�SURJHQLWRU�
FHOOV� DQG� O\PSKRF\WHV�� &\FORSKRVSKDPLGH� HQKDQFHV� DSRSWRVLV�� LQKLELWV�
WKH�IRUPDWLRQ�DQG�SUROLIHUDWLRQ�RI�O\PSKRLG�FHOOV��FDXVLQJ�OHXFRSHQLD�DQG�
DQHPLD��,QWURGXFWLRQ�F\WRVWDWLF�FDXVHV�'1$�GDPDJH��&\FORSKRVSKDPLGH�
OHDGV� WR� K\SRSURWHLQHPLD�� GHYHORSLQJ� DV� D� FRQVHTXHQFH� RI� GDPDJH� WR�
FHOO� PHPEUDQHV� E\� IUHH� UDGLFDOV�� LQKLELWLRQ� RI� SURWHLQ� V\QWKHVLV� DQG�
F\WRVWDWLF�PHWDEROLWHV�ELQG� WR�FDUULHU�SURWHLQV��0HDQZKLOH�� VWXGLHV� VKRZ�
WKDW� G\QDPLF� FKDQJHV� LQ� WKH� SURWHLQ� OHYHO� LQ� WKH� EORRG� SODVPD� DIWHU�
DGPLQLVWUDWLRQ�RI� F\FORSKRVSKDPLGH� DUH� QRW� H[LVW��$LP��7KH� DLP�RI� WKH�
LQYHVWLJDWLRQ�ZDV� WR�GHWHUPLQH� WKH�FKDQJH� LQ� WRWDO�SURWHLQ�FRQFHQWUDWLRQ�
LQ�EORRG�SODVPD�RI�UDWV�DIWHU�FDQFHOODWLRQ�RI�F\FORSKRVSKDPLGH��0DWHULDOV�
DQG� PHWKRGV�� ([SHULPHQWV� ZHUH� FRQGXFWHG� RQ� ��� PDOH� UDWV�� ZHLJKLQJ�
���� ±� ���� J�� GLYLGHG� LQWR� �� JURXSV� ±� FRQWURO� DQG� F\FORSKRVSKDPLGH��
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ɉɈɂɋɄ�ɆȿɏȺɇɂɁɆȺ�ȾȿɃɋɌȼɂə�ɇɈȼɈɃ�ȽɊɍɉɉɕ�
ɋɂɇɌȿɌɂɑȿɋɄɂɏ�ɆɈɑȿȽɈɇɇɕɏ�ɋɊȿȾɋɌȼ
Ɍ�Ɉ��Ʉɚɡɛɚɧɨɜɚ��Ⱥ�Ⱥ��ɂɜɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ɂ�ȼ��ɋɦɢɪɧɨɜ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɟɝɨɞɧɹ� ɡɚɛɨɥɟɜɚɧɢɹ�ɦɨɱɟɜɵɜɨɞɹɳɟɣ� ɫɢɫɬɟɦɵ�ɨɬɧɨɫɹɬɫɹ�
ɤ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɳɢɦɫɹ� ɜ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɪɚɤɬɢɤɟ�� Ⱦɥɹ�
ɢɯ� ɥɟɱɟɧɢɹ� ɢɫɩɨɥɶɡɭɸɬ� ɤɨɦɛɢɧɚɰɢɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɯ�� ɪɚɫɬɢɬɟɥɶɧɵɯ�
ɦɨɱɟɝɨɧɧɵɯ� ɫ� ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɵɦɢ� ɢ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�
ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ�ɫɪɟɞɫɬɜɚɦɢ��ɇɨ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɛɨɥɶɲɢɧɫɬɜɨ�
ɫɨɜɪɟɦɟɧɧɵɯ�ɞɢɭɪɟɬɢɤɨɜ��ɩɪɢɦɟɧɹɟɦɵɯ�ɜ�ɬɟɪɚɩɢɢ��ɨɛɥɚɞɚɸɬ�ɪɹɞɨɦ�
ɧɟɠɟɥɚɬɟɥɶɧɵɯ� ɷɮɮɟɤɬɨɜ�� ɚ� ɢɦɟɧɧɨ�� ɩɨɬɟɪɟɣ� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�
ɧɨɪɦɚɥɶɧɨɣ� ɪɚɛɨɬɵ� ɨɪɝɚɧɢɡɦɚ� ɢɨɧɨɜ��Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ�
ɧɟɨɛɯɨɞɢɦɨ�ɜɟɫɬɢ�ɩɨɢɫɤ�ɧɨɜɵɯ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ��ɧɟɨɛɥɚɞɚɸɳɢɯ�
ɜɵɪɚɠɟɧɧɵɦɢ� ɩɨɛɨɱɧɵɦɢ� ɷɮɮɟɤɬɚɦɢ�� ɚ� ɬɚɤɠɟ� ɞɨɤɚɡɵɜɚɬɶ�
ɦɟɯɚɧɢɡɦ� ɞɟɣɫɬɜɢɹ� ɢ� ɨɛɨɫɧɨɜɚɬɶ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�

ɧɨɜɵɯ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɢɫɤ�
ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ�ɦɨɱɟɝɨɧɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ��ɨɰɟɧɤɚ�ɟɝɨ�ɞɭɪɟɬɢɱɟɫɤɨɣ�ɢ�
ɫɚɥɭɪɟɬɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɚɧɚɥɢɡ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�ɟɝɨ�ɦɟɯɚɧɢɡɦɚ�
ɞɟɣɫɬɜɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉɜɚɧɬɨɜɨ�ɯɢɦɢɱɟɫɤɢɟ� ɪɚɫɱɟɬɵ�
ɫɬɪɭɤɬɭɪ�ɦɨɥɟɤɭɥ�ɩɪɨɜɨɞɢɥɢɫɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɚ�ɮɭɧɤɰɢɨɧɚɥɚ�
ɩɥɨɬɧɨɫɬɢ� ')7� %�/<3� �����*�� ɗɤɫɩɟɪɟɦɟɧɬɚɥɶɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ���ɝɪɭɩɩɚɯ�ɛɟɥɵɯ�ɤɪɵɫ�ɦɚɫɫɨɣ����±����ɝ�ɩɨ����ɨɫɨɛɟɣ�
ɜ�ɤɚɠɞɨɣ��ɀɢɜɨɬɧɵɟ�ɟɠɟɞɧɟɜɧɨ�ɩɨɥɭɱɚɥɢ���ɦɟɬɨɤɫɢ���ɮɨɪɦɢɥɮɟɧɢɥ�
Ɉ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ�� ��ɧɢɬɪɨɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ��
ɧɚɬɪɢɟɜɭɸ� ɫɨɥɶ� ��ɤɚɪɛɨɤɫɢɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞɚ� ɢ�
��ɤɚɪɛɦɟɬɨɤɫɢɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ� ɜ� ɞɨɡɟ� ��� ɦɤɆ�ɤɝ� ɜ� �� ɦɥ�
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɵ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɧɨ�� ȼ� ɤɚɱɟɫɬɜɟ� ɤɨɧɬɪɨɥɹ�
ɠɢɜɨɬɧɵɦ�ɜɜɨɞɢɥɢ���ɦɥ�ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ�ɜɨɞɵ��ȼɟɥɢɱɢɧɭ�ɞɢɭɪɟɡɚ�
ɢ� ɷɤɫɤɪɟɰɢɸ� ɢɨɧɨɜ� ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ� ɨɩɪɟɞɟɥɹɥɢ� ɱɟɪɟɡ� ɫɭɬɤɢ� ɩɨɫɥɟ�
ɜɜɟɞɟɧɢɹ�ɢɫɫɥɟɞɭɟɦɵɯ�ɜɟɳɟɫɬɜ��Ʉɨɧɰɟɧɬɪɚɰɢɸ�ɢɨɧɨɜ�ɤɚɥɢɹ�ɢ�ɧɚɬɪɢɹ�
ɨɩɪɟɞɟɥɹɥɚɫɶ�ɦɟɬɨɞɨɦ�ɩɥɚɦɟɧɧɨɣ�ɮɨɬɨɦɟɬɪɢɢ�ɧɚ�ɚɩɩɚɪɚɬɟ�ɎɉȺ������
�Ɋɨɫɫɢɹ���ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɨɛɪɚɛɨɬɚɧɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɜɚɪɢɚɰɢɨɧɧɵɯ� ɪɹɞɨɜ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ� ɤɪɢɬɟɪɢɹ� ɍɢɥɤɨɤɫɨɧɚ�Ɇɚɧɧɚ�
ɍɢɬɧɢ��Ɋɚɡɧɢɰɚ�ɫɪɚɜɧɢɜɚɟɦɵɯ�ɫɪɟɞɧɢɯ�ɫɱɢɬɚɥɚɫɶ�ɞɨɫɬɨɜɟɪɧɨɣ��ɟɫɥɢ�
ɩɨɤɚɡɚɬɟɥɶ� ɞɨɫɬɨɜɟɪɧɨɫɬɢ� �S�� ɛɵɥ�ɦɟɧɶɲɟ������� Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɯɨɞɟ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ�
ɞɚɧɧɵɟ�� ��ɧɢɬɪɨɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ� ɭɜɟɥɢɱɢɜɚɥ� ɞɢɭɪɟɡ� ɧɚ�
�����ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɵɦɢ�ɡɧɚɱɟɧɢɹɦɢ��ɚ�ɷɤɫɤɪɟɰɢɹ�ɢɨɧɨɜ�
ɧɚɬɪɢɹ� ɢ� ɤɚɥɢɹ� ɭɜɟɥɢɱɢɥɚɫɶ� ɧɚ� ����� ɉɪɢ� ɜɜɟɞɟɧɢɢ� ��ɦɟɬɨɤɫɢ���
ɮɨɪɦɢɥɮɟɧɢɥ�Ɉ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞɚ� ɞɢɭɪɟɡ� ɭɜɟɥɢɱɢɥɫɹ� ɧɚ� ���� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɮɨɧɨɦ��ɗɤɫɤɪɟɰɢɹ�ɢɨɧɨɜ�ɤɚɥɢɹ�ɢ�ɧɚɬɪɢɹ�ɫɭɳɟɫɬɜɟɧɧɨ�ɧɟ�
ɢɡɦɟɧɢɥɚɫɶ��ɇɚɬɪɢɟɜɚɹ�ɫɨɥɶ���ɤɚɪɛɨɤɫɢɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞɚ�
ɭɜɟɥɢɱɢɜɚɥɚ� ɞɢɭɪɟɡ� ɧɚ� ����� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɵɦ�
ɡɧɚɱɟɧɢɟɦ��ɚ�ɷɤɫɤɪɟɰɢɹ�ɧɚɬɪɢɹ�ɭɦɟɧɶɲɢɥɚɫɶ�ɧɚ������ɤɚɥɢɹ�ɧɚ������
ɉɨɯɨɠɚɹ� ɤɚɪɬɢɧɚ� ɧɚɛɥɸɞɚɥɚɫɶ� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ��ɤɚɪɛɦɟɬɨɤɫɢɮɟɧɢɥ�
ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞɚ�� ɞɢɭɪɟɡ� ɭɜɟɥɢɱɢɥɫɹ� ɧɚ� ����� ɚ� ɧɚɬɪɢɣ�� ɢ�
ɤɚɥɢɣɭɪɟɡ�ɫɧɢɠɚɥɢɫɶ�ɧɚ�����ɢ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�
ɤ�ɮɨɧɭ��Ɋɚɫɱɟɬɵ�ɦɚɤɫɢɦɚɥɶɧɨ�ɜɨɡɦɨɠɧɨɝɨ�ɚɮɮɢɧɢɬɟɬɚ�ɤ�ɚɤɜɚɩɨɪɢɧɚɦ�
$43��� $43��� $43��� $43�� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɢɦ� ɨɛɥɚɞɚɸɬ�
ɧɚɬɪɢɟɜɚɹ� ɫɨɥɶ� ��ɤɚɪɛɨɤɫɢɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞɚ� ������ ɤȾɠ�
ɦɨɥɶ��� ��ɧɢɬɪɨɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ� ������ ɤȾɠ�ɦɨɥɶ��� ɞɚɥɟɟ�
ɢɞɭɬ� ��ɦɟɬɨɤɫɢ���ɮɨɪɦɢɥɮɟɧɢɥ�Ɉ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ� ������ ɤȾɠ�
ɦɨɥɶ�� ɢ� ��ɤɚɪɛɦɟɬɨɤɫɢɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ� ������ ɤȾɠ�ɦɨɥɶ���
ȼɵɜɨɞɵ�� Ⱦɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɞɢɭɪɟɬɢɱɟɫɤɨɝɨ� ɷɮɮɟɤɬɚ�
ɧɟɨɛɯɨɞɢɦɨ�� ɱɬɨɛɵ� ɫɬɪɭɤɬɭɪɚ� ɨɛɥɚɞɚɥɚ� ɜɵɫɨɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ� ɢ�
ɜɵɫɨɤɨɣ�ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ��ȼ�ɤɚɱɟɫɬɜɟ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɞɢɭɪɟɬɢɱɟɫɤɢɯ�
ɫɪɟɞɫɬɜ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ� ɨɤɚɡɚɥɢɫɶ� ɝɥɢɤɨɡɢɞɵ�� ɧɚɬɪɢɟɜɚɹ�
ɫɨɥɶ� ��ɤɚɪɛɨɤɫɢɮɟɧɢɥ�ɨ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞɚ� ɢ� ��ɦɟɬɨɤɫɢ�
��ɮɨɪɦɢɥɮɟɧɢɥ�Ɉ�'�ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ�� ��ɧɢɬɪɨɮɟɧɢɥ�ɨ�'�
ɝɥɸɤɨɩɢɪɚɧɨɡɢɞ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�ɜɟɳɟɫɬɜɨɦ��ɬ�ɤ��ɨɛɥɚɞɚɟɬ�
ɪɹɞɨɦ� ɬɨɤɫɢɱɟɫɤɢɯ� ɷɮɮɟɤɬɨɜ�� ȼɨɡɦɨɠɧɵɦ� ɦɟɯɚɧɢɡɦɨɦ� ɞɟɣɫɬɜɢɹ�
ɞɚɧɧɵɯ�ɜɟɳɟɫɬɜ�ɹɜɥɹɟɬɫɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫ�ɚɤɜɚɩɨɪɢɧɚɦɢ�ɜ�ɩɨɱɤɚɯ�
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LQ�WKH�WUHDWPHQW�KDYH�QXPEHU�RI�XQGHVLUDEOH�HIIHFWV�±�WKH�ORVV�RI�WKH�LRQV�
UHTXLUHG�IRU�QRUPDO�ERG\�IXQFWLRQ��7R�VROYH�WKLV�SUREOHP�LW�LV�QHFHVVDU\�
WR�VHDUFK�IRU�QHZ�GUXJV�ZKLFK�GR�QRW�KDYH�VLJQL¿FDQW�VLGH�HIIHFWV��DV�ZHOO�
DV� WR�SURYH� WKH�PHFKDQLVP�RI�DFWLRQ�DQG� MXVWLI\� WKH� WKHUDSHXWLF�HI¿FDF\�
RI�QHZ�GUXJV��$LP��7KH�DLP�RI�WKH�ZRUN�ZDV�WR�¿QG�LQQRYDWLYH�GLXUHWLF�
GUXJ��DQG�DQ�DVVHVVPHQW�RI�LWV�GXUHWLF�DQG�VDOXUHWLF�DFWLYLW\�DQG�DQDO\VLV�
RI�WKH�ODZV�RI�LWV�PHFKDQLVP�RI�DFWLRQ��0DWHULDOV�DQG�PHWKRGV��4XDQWXP�
FKHPLFDO� FDOFXODWLRQV�RI�PROHFXODU� VWUXFWXUHV�ZHUH�SHUIRUPHG�XVLQJ� WKH�
GHQVLW\� IXQFWLRQDO� WKHRU\�')7�%�/<3� �����*�� ([SHULPHQWDO� UHVHDUFK�
ZDV�FRQGXFWHG�RQ���JURXSV�RI�DOELQR�UDWV�ZHLJKLQJ����±����J�����DQLPDOV�
LQ� HDFK� JURXS��� $QLPDOV� UHFHLYHG� GDLO\� ��PHWKR[\���IRUP\OSKHQ\O�2�
'�JOXFRS\UDQRVLGH�� ��1LWURSKHQ\O�D�'�JOXFRS\UDQRVLGH�� VRGLXP� VDOW�
RI� ��R�FDUER[\SKHQ\O�'�JOXFRS\UDQRVLGH� DQG� ��R�FDUEPHWR[\VLSKHQ\O�
'�JOXFRS\UDQRVLGH� LQ� D� GRVH� RI� ��� X0�NJ�ZLWK� ��PO� RI� GLVWLOOHG�ZDWHU��
LQWUDJDVWULF��$V� D� FRQWURO� DQLPDOV� UHFHLYHG� ��PO� RI� GLVWLOOHG�ZDWHU�� 7KH�
PDJQLWXGH� RI� GLXUHVLV� DQG� H[FUHWLRQ� RI� VRGLXP� DQG� SRWDVVLXP� LRQV�
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ZDV� GHWHUPLQHG� RQH� GD\� DIWHU� WKH� DGPLQLVWUDWLRQ� RI� WKH� WHVW� VXEVWDQFHV��
&RQFHQWUDWLRQ� RI� SRWDVVLXP� DQG� VRGLXP� LRQV� ZDV� GHWHUPLQHG� E\� ÀDPH�
SKRWRPHWU\� RQ� WKH� XQLW� )3$������ �5XVVLD��� 7KH� REWDLQHG� H[SHULPHQWDO�
UHVXOWV� SURFHVVHG� E\� WKH� VWDWLVWLFDO� PHWKRG� RI� YDULDWLRQDO� VHULHV� XVLQJ�
QRQ�SDUDPHWULF� :LOFR[RQ�0DQQ�:KLWQH\� WHVW�� 7KH� GLIIHUHQFH� RI�
FRPSDUHG� DYHUDJHV� ZDV� FRQVLGHUHG� UHOLDEOH� LI� WKH� FRQ¿GHQFH� VFRUH� �S��
ZDV� OHVV� WKDQ� ������ 5HVXOWV�� 'XULQJ� ELRORJLFDO� SDUW� RI� WKH� H[SHULPHQW�
WKH� IROORZLQJ� GDWD� ZHUH� REWDLQHG�� ��1LWURSKHQ\O�D�'�JOXFRS\UDQRVLGH�
LQFUHDVHG� GLXUHVLV� E\� ����� FRPSDUHG� ZLWK� WKH� FRQWURO� YDOXHV� DQG� WKH�
H[FUHWLRQ�RI�VRGLXP�DQG�SRWDVVLXP�LRQV�LQFUHDVHG�E\������$GPLQLVWHULQJ�
��PHWKR[\���IRUP\OSKHQ\O�2�'�JOXFRS\UDQRVLGH� GLXUHVLV� LQFUHDVHG� E\�
���� FRPSDUHG� WR� WKH� EDFNJURXQG�� ([FUHWLRQ� RI� SRWDVVLXP� DQG� VRGLXP�
LRQV�GLG�QRW�FKDQJH�VLJQL¿FDQWO\��7KH�VRGLXP�VDOW�RI���R�FDUER[\SKHQ\O�
'�JOXFRS\UDQRVLGH�LQFUHDVHG�GLXUHVLV�E\������FRPSDUHG�ZLWK�WKH�FRQWURO�
YDOXH� DQG� GHFUHDVHG� H[FUHWLRQ� RI� VRGLXP� DW� ����� ���� SRWDVVLXP�� $�
VLPLODU� SDWWHUQ�ZDV� REVHUYHG�E\� DGPLQLVWHULQJ���FDUEPHWR[\VLSKHQ\O�R�
'�JOXFRS\UDQRVLGH��GLXUHVLV�LQFUHDVHG�E\������DQG�VRGLXP�DQG�NDOLXUHVLV�
ZHUH� GRZQ� ���� DQG� ����� UHVSHFWLYHO\�� FRPSDUH� WR� WKH� EDFNJURXQG��
&DOFXODWLRQV� RI� SRVVLEOH� DI¿QLW\� IRU� DTXDSRULQV� $43��� $43��� $43���
$43�� VKRZHG� WKDW� PRVW� KDYH� VRGLXP� VDOW� RI� ��FDUER[\SKHQ\O�R�'�
JOXFRS\UDQRVLGH�������N-�PRO�����QLWUR�SKHQ\O�R�'�JOXFRS\UDQRVLGH������
��N-�PRO���IROORZHG�E\���PHWKR[\���IRUP\OSKHQ\O�2�'�JOXFRS\UDQRVLGH�
������ N-�PRO�� DQG� ��FDUEPHWR[\VLSKHQ\O�R�'�JOXFRS\UDQRVLGH� ������ N-�
PRO��� &RQFOXVLRQ�� 1HFHVVDU\� WKDW� VWUXFWXUH� KDV� KLJK� DFWLYLW\� DQG� KLJK�
VHOHFWLYLW\�IRU�PD[LPXP�GLXUHWLF�HIIHFW��$V�WKH�PRVW�LQQRYDWLYH�GLXUHWLFV�
JO\FRVLGHV� ZHUH�� VRGLXP� VDOW� RI� ��R�FDUER[\SKHQ\O�'�JOXFRS\UDQRVLGH�
DQG� ��PHWKR[\���IRUP\OSKHQ\O�2�'�JOXFRS\UDQRVLGH�� ��1LWURSKHQ\O�D�
'�JOXFRS\UDQRVLGH� LV� QRW� D� SHUVSHFWLYH�PDWHULDO� EHFDXVH� LW� KDV� QXPEHU�
RI�WR[LF�HIIHFWV��3RVVLEOH�PHFKDQLVP�RI�DFWLRQ�RI�WKHVH�VXEVWDQFHV�LV�WKH�
LQWHUDFWLRQ�ZLWK�DTXDSRULQV�LQ�WKH�NLGQH\V�

ɋɊȺȼɇɂɌȿɅɖɇȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�
ɍɅɖɌɊȺɋɌɊɍɄɌɍɊɇɕɏ�ɂɁɆȿɇȿɇɂɃ�ɆɈɅɈɑɇɈɃ�
ɀȿɅȿɁɕ�ɉɊɂ�ȼȼȿȾȿɇɂɂ�ȼɕɋɈɄɂɏ�ȾɈɁ�ɋɂɇɗɋɌɊɈɅȺ�
ɂ�ɉɊɈȽȿɋɌȿɊɈɇȺ��ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈ�
ɆɈɊɎɈɅɈȽɂɑȿɋɄɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�
Ʌ�Ⱥ��Ʉɚɪɟɥɢɧɚ��Ɋ�ɋ��ɋɚɜɨɫɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�ȼ��Ɇɧɢɯɨɜɢɱ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɪɟɝɭɥɹɰɢɹ� ɧɨɪɦɚɥɶɧɨɝɨ� ɪɨɫɬɚ� ɢ�
ɪɚɡɜɢɬɢɹ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�ɩɪɨɢɫɯɨɞɢɬ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɦɟɠɞɭ� ɪɚɡɥɢɱɧɵɦɢ� ɝɨɪɦɨɧɚɦɢ�� Ɇɨɥɨɱɧɚɹ� ɠɟɥɟɡɚ�
ɹɜɥɹɟɬɫɹ� ɨɪɝɚɧɨɦ�ɦɢɲɟɧɶɸ� ɞɥɹ� ɩɨɥɨɜɵɯ� ɝɨɪɦɨɧɨɜ�� ɨɞɧɚɤɨ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɡɧɚɧɢɹ� ɨ� ɝɨɪɦɨɧɚɥɶɧɵɯ� ɷɮɮɟɤɬɚɯ� ɤɪɚɣɧɟ�
ɧɟɞɨɫɬɚɬɨɱɧɵ�� ɢ�� ɧɟɪɟɞɤɨ�� ɩɪɨɬɢɜɨɪɟɱɢɜɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɵ� ɩɚɪɟɧɯɢɦɚɬɨɡɧɨ�ɫɬɪɨɦɚɥɶɧɵɯ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɢ� ɜɚɪɢɚɧɬɨɜ� ɤɥɟɬɨɱɧɵɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ� ɜ�
ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɟ� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɞɨɡ� ɩɨɥɨɜɵɯ� ɝɨɦɨɧɨɜ�
�ɫɢɧɷɫɬɪɨɥɚ� ɢ� ɩɪɨɝɟɫɬɟɪɨɧɚ�� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɫɪɨɤɚɯ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɨɥɨɱɧɵɟ�
ɠɟɥɟɡɵ� ɢɡɭɱɚɥɢɫɶ� ɭ� ��� ɛɟɥɵɯ� ɛɟɫɩɨɪɨɞɧɵɯ� ɞɟɜɫɬɜɟɧɧɵɯ� ɫɚɦɨɤ�
ɤɪɵɫ��ɍɫɥɨɜɧɨ�ɜɫɟ�ɠɢɜɨɬɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɫɟɪɢɢ��ɀɢɜɨɬɧɵɦ�
�ɛɟɥɵɟ� ɛɟɫɩɨɪɨɞɧɵɟ� ɫɚɦɤɢ� ɤɪɵɫ�� ɜɜɨɞɢɥɨɫɶ� ��� ɦɝ� ɫɢɧɷɫɬɪɨɥɚ� ɢ� ��
ɦɝ�ɩɪɨɝɟɫɬɟɪɨɧɚ� ɜ� ɬɟɱɟɧɢɟ���� �� ɢ� ��ɧɟɞɟɥɶ��Ɇɚɬɟɪɢɚɥ�ɢɫɫɥɟɞɨɜɚɥɫɹ�
ɫ� ɩɨɦɨɳɶɸ� ɫɜɟɬɨɜɨɣ� ɢ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɬɨɧɤɚɹ� ɫɬɪɭɤɬɭɪɚ� ɷɩɢɬɟɥɢɚɥɶɧɵɯ� ɤɥɟɬɨɤ� ɜ� ɦɨɥɨɱɧɨɣ�
ɠɟɥɟɡɟ� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɛɨɥɶɲɢɯ� ɞɨɡ� ɩɪɨɝɟɫɬɟɪɨɧɚ� ɩɪɟɬɟɪɩɟɜɚɟɬ� ɪɹɞ�
ɡɧɚɱɢɬɟɥɶɧɵɯ�ɢɡɦɟɧɟɧɢɣ��ɡɚɤɥɸɱɚɸɳɢɯɫɹ�ɜ�ɪɨɫɬɟ�ɢ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ�
ɤɥɟɬɨɤ��ɢɯ�ɱɚɫɬɢɱɧɨɣ�ɫɟɤɪɟɰɢɢ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɞɨɥɶɤɨɜɨɣ�ɫɬɪɭɤɬɭɪɵ�
ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ��ɚɤɬɢɜɚɰɢɢ�ɛɚɡɚɥɶɧɵɯ��ɦɢɨɷɩɢɬɟɥɢɚɥɶɧɵɯ��ɤɥɟɬɨɤ�
ɢ�� ɨɬɱɚɫɬɢ�� ɪɚɡɜɢɬɢɹ� ɜ� ɷɩɢɬɟɥɢɨɰɢɬɚɯ� ɤɚɫɤɚɞɚ�� ɯɚɪɚɤɬɟɪɧɨɝɨ� ɞɥɹ�
ɚɩɨɩɬɨɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ��ɉɪɢ�ɞɥɢɬɟɥɶɧɨɦ�ɜɜɟɞɟɧɢɢ�ɮɨɪɦɢɪɭɸɬɫɹ�
ɤɢɫɬɵ��ɜɵɫɬɥɚɧɧɵɟ�ɭɩɥɨɳɟɧɧɵɦ�ɷɩɢɬɟɥɢɟɦ��ɜ�ɤɨɬɨɪɨɦ�ɩɪɟɨɛɥɚɞɚɸɬ�
ɩɪɨɰɟɫɫɵ�ɤɚɬɚɛɨɥɢɡɦɚ��ɜɩɥɨɬɶ�ɞɨ�ɧɟɤɪɨɬɢɱɟɫɤɢɯ��ɍɥɶɬɪɚɫɬɪɭɤɬɭɪɧɵɟ�
ɩɪɢɡɧɚɤɢ� ɭɫɢɥɟɧɢɹ� ɫɟɤɪɟɬɨɪɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɷɩɢɬɟɥɢɹ�� ɚ� ɡɚɬɟɦ�
ɢ� ɤɚɬɚɛɨɥɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɷɩɢɬɟɥɢɹ� ɦɨɥɨɱɧɵɯ� ɠɟɥɟɡ�� ɨ� ɱɟɦ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɧɚɥɢɱɢɟ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɫɟɤɪɟɬɨɪɧɵɯ�
ɜɚɤɭɨɥɟɣ�� ɢɦɟɟɬɫɹ� ɧɚɥɢɱɢɟ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɜɚɤɭɨɥɟɣ� ɜ� ɛɚɡɚɥɶɧɵɯ�
ɨɬɞɟɥɚɯ� ɰɢɬɨɩɥɚɡɦɵ�� ɪɚɫɲɢɪɟɧɢɟ� ɰɢɫɬɟɪɧ� ɷɧɞɨɩɥɚɡɦɚɬɢɱɟɫɤɨɝɨ�
ɪɟɬɢɤɭɥɭɦɚ� ɢ� ɜɵɪɚɠɟɧɧɵɟ� ɩɪɢɡɧɚɤɢ� ɭɩɥɨɳɟɧɢɹ� ɷɩɢɬɟɥɢɹ��
ɋɬɪɨɦɚɥɶɧɨ�ɫɨɫɭɞɢɫɬɵɣ�ɤɨɦɩɨɧɟɧɬ�ɩɪɟɬɟɪɩɟɜɚɟɬ�ɢɡɦɟɧɟɧɢɹ��ɧɚɪɹɞɭ�
ɫ�ɷɩɢɬɟɥɢɚɥɶɧɵɦ��ɢ�ɷɬɢ�ɢɡɦɟɧɟɧɢɹ�ɪɚɡɥɢɱɧɵ��ȼɨ�ɦɧɨɝɨɦ�ɷɬɨ�ɡɚɜɢɫɢɬ�
ɨɬ� ɞɟɣɫɬɜɢɹ� ɧɚ� ɧɟɟ� ɝɨɪɦɨɧɚ�� ɗɫɬɪɨɝɟɧɵ� ɜɵɡɵɜɚɸɬ�� ɨɫɨɛɟɧɧɨ� ɩɪɢ�

ɞɥɢɬɟɥɶɧɵɯ� ɫɪɨɤɚɯ� ɜɜɟɞɟɧɢɹ�� ɢɡɦɟɧɟɧɢɹ� ɡɚɬɪɚɝɢɜɚɸɳɢɟ� ɪɨɫɬ� ɢ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ�ɮɢɛɪɨɛɥɚɫɬɨɜ��ɭɦɟɧɶɲɚɸɬ�ɧɚɥɢɱɢɟ�ɩɪɢɫɭɬɫɬɜɢɹ�ɜ�
ɫɬɪɨɦɟ�ɦɚɤɪɨɮɚɝɨɜ��ɧɟɣɬɪɨɮɢɥɨɜ��ɧɟɫɤɨɥɶɤɨ�ɭɫɢɥɢɜɚɸɬ�ɧɚɤɨɩɥɟɧɢɟ�
ɥɢɦɮɨɰɢɬɨɜ� ɢ� ɬɭɱɧɵɯ� ɤɥɟɬɨɤ�� ɉɨɜɪɟɠɞɟɧɢɟ� ɷɥɚɫɬɢɱɟɫɤɨɝɨ� ɤɚɪɤɚɫɚ�
ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɷɫɬɪɨɝɟɧɨɜ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ�� ɉɪɨɝɟɫɬɟɪɨɧ� ɧɟɫɤɨɥɶɤɨ�
ɨɬɥɢɱɧɨ� ɞɟɣɫɬɜɭɟɬ� ɧɚ� ɫɬɪɨɦɚɥɶɧɵɣ� ɤɨɦɩɨɧɟɧɬ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ��
ɉɪɢ� ɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɢ� ɧɚɪɭɲɚɟɬɫɹ� ɷɥɚɫɬɢɱɟɫɤɢɣ� ɤɚɪɤɚɫ�� ɩɪɨɢɫɯɨɞɢɬ�
ɤɨɧɞɟɧɫɚɰɢɹ� ɷɥɚɫɬɢɱɟɫɤɢɯ� ɜɨɥɨɤɨɧ� ɢ� ɡɚɯɜɚɬ� ɦɚɤɪɨɮɚɝɚɦɢ�
ɪɚɡɪɨɡɧɟɧɧɵɯ� ɜɨɥɨɤɨɧ�� Ʉɨɥɥɚɝɟɧɨɝɟɧɟɡ� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɩɪɨɝɟɫɬɟɪɨɧɚ�
ɭɫɢɥɢɜɚɟɬɫɹ� ɥɢɲɶ� ɩɪɢ� ɦɚɥɵɯ� ɫɪɨɤɚɯ� ɜɜɟɞɟɧɢɹ�� ɉɪɢ� ɞɥɢɬɟɥɶɧɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ� ɩɪɨɝɟɫɬɟɪɨɧɨɦ�� ɜ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɟ� ɩɪɨɢɫɯɨɞɢɬ�
ɭɫɢɥɟɧɢɟ�ɞɟɝɟɧɟɪɚɬɢɜɧɨ�ɞɢɫɬɪɨɮɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɮɢɛɪɨɛɥɚɫɬɚɯ��
Ɏɢɛɪɨɛɥɚɫɬɵ�ɩɨɞɜɟɪɝɚɸɬɫɹ�ɚɩɨɩɬɨɡɭ��ɉɪɨɝɟɫɬɟɪɨɧ�ɭɫɤɨɪɹɟɬ�ɚɩɨɩɬɨɡ�
ɧɟ�ɬɨɥɶɤɨ�ɤɥɟɬɨɤ�ɮɢɛɪɨɛɥɚɫɬɨɜ��ɧɨ�ɢ�ɚɩɨɩɬɨɡ�ɬɭɱɧɵɯ�ɤɥɟɬɨɤ��Ɉɞɧɚɤɨ��
ɩɪɢ� ɞɥɢɬɟɥɶɧɨɦ� ɜɜɟɞɟɧɢɢ� ɩɪɨɝɟɫɬɟɪɨɧɚ�� ɮɨɪɦɢɪɭɸɬɫɹ� ɤɨɧɬɚɤɬɵ�
ɥɢɦɮɨɰɢɬ�±�ɬɭɱɧɚɹ�ɤɥɟɬɤɚ��ɬɭɱɧɚɹ�ɤɥɟɬɤɚ�±�ɦɚɤɪɨɮɚɝ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�
ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɤɨɦɩɥɟɤɫɨɜ� ɫ� ɭɱɚɫɬɢɟɦ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɤɥɟɬɨɤ��
ȼɵɜɨɞɵ��ɉɪɨɝɟɫɬɟɪɨɧ�ɢɝɪɚɟɬ�ɨɫɧɨɜɧɭɸ�ɪɨɥɶ�ɜ�ɫɬɢɦɭɥɹɰɢɢ�ɞɨɥɶɱɚɬɨ�
ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɢ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�� ɉɪɨɥɢɮɟɪɚɬɢɜɧɚɹ�
ɚɤɬɢɜɧɨɫɬɶ�ɷɩɢɬɟɥɢɹ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�ɤɨɥɟɛɥɟɬɫɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɫɬɟɩɟɧɢ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ� ɞɨɥɟɤ�� ɗɫɬɪɨɝɟɧɵ� ɧɚɩɪɨɬɢɜ�� ɩɪɢɜɨɞɹɬ� ɤ�
ɪɚɡɜɢɬɢɸ�ɚɤɬɢɜɚɰɢɢ�ɫɟɤɪɟɬɨɪɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɩɪɢ�ɧɟɛɨɥɶɲɢɯ�ɫɪɨɤɚɯ�
ɜɜɟɞɟɧɢɹ�

&203$5$7,9(�&+$5$&7(5,67,&6�2)�8/75$6758&785$/�
&+$1*(6�,1�%5($67�,117$.(1�+,*+�'26(6�2)�
6,1(67(52/�$1'�352*(67(521(�
�(;3(5,0(17$/�0253+2/2*,&$/�5(6($5&+�
/�$��.DUHOLQD��5�6��6DYRVLQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��0�9��0QLNKRYLFK
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� ,W� KDV� EHHQ� HVWDEOLVKHG� WKDW� UHJXODWLRQ� RI� QRUPDO� JURZWK�
DQG�GHYHORSPHQW�RI�EUHDVW�FDQFHU� LV� LQÀXHQFHG�E\�FRPSOH[� LQWHUDFWLRQV�
EHWZHHQ� YDULRXV� KRUPRQHV�� 7KH� PDPPDU\� JODQG� LV� D� WDUJHW� RUJDQ�
IRU� VH[� KRUPRQHV�� EXW� WKH� PRUSKRORJLFDO� NQRZOHGJH� RI� WKH� KRUPRQDO�
HIIHFWV�RI�H[WUHPHO\�VFDUFH�DQG�RIWHQ�FRQWUDGLFWRU\��$LP��7KH�DLP�RI�WKH�
LQYHVWLJDWLRQ�ZDV�WR�VWXG\�WKH�XOWUDVWUXFWXUH�RI�SDUHQFK\PDO�VWURPDO�FHOO�
YDULDQWV�RI�ORFDWLRQ�DQG�LQWHUDFWLRQ�LQ�WKH�PDPPDU\�JODQG�ZKHQ�YDULRXV�
GRVHV�RI�VH[�KRUPRQHV�DUH�DGPLQLVWHUHG��VLQHVWURO�DQG�SURJHVWHURQH��IRU�
GLIIHUHQW�SHULRGV�RI�H[SRVXUH�LQ�WKH�H[SHULPHQWDO�FRQGLWLRQV��0DWHULDOV�DQG�
PHWKRGV��0DPPDU\�JODQGV�ZHUH�VWXGLHG�LQ����DOELQR�YLUJLQ�IHPDOH�UDWV��
&RQYHQWLRQDOO\��DOO�WKH�DQLPDOV�ZHUH�GLYLGHG�LQWR���VHULHV��$QLPDOV��ZKLWH�
RXWEUHG�IHPDOH�UDWV��ZHUH�LQMHFWHG����PJ�VLQHVWURO�DQG���PJ�SURJHVWHURQH�
IRU������DQG���ZHHNV��7KH�PDWHULDO�ZDV�VWXGLHG�XVLQJ� OLJKW�DQG�HOHFWURQ�
PLFURVFRS\��5HVXOWV�� ,W� LV� VKRZQ� WKDW� WKH�¿QH� VWUXFWXUH� RI� WKH� HSLWKHOLDO�
FHOOV�LQ�WKH�PDPPDU\�JODQG�DIWHU�LQMHFWLRQ�RI�KLJK�GRVDJH�RI�SURJHVWHURQH�
XQGHUJRHV�D�VHULHV�RI�VLJQL¿FDQW�FKDQJHV�LV�WKH�JURZWK�DQG�GLIIHUHQWLDWLRQ�
RI�FHOOV��WKHLU�VHFUHWLRQ�DQG�WKH�IRUPDWLRQ�RI�D�SDUWLDO�VWUXFWXUH�RI�OREXODU�
EUHDVW� FDQFHU�� DFWLYDWLRQ� RI� WKH� EDVDO� �P\RHSLWKHOLDO�� FHOOV� DQG� SDUWO\�
GHYHORSPHQW�LQ�HSLWKHOLDO�FDVFDGH�FKDUDFWHULVWLF�RI�WKH�DSRSWRWLF�SURFHVV��
/RQJ�ODVWLQJ�DGPLQLVWUDWLRQ�IRUPHG�F\VWV�OLQHG�ZLWK�ÀDWWHQHG�HSLWKHOLXP��
ZKLFK� LV� GRPLQDWHG� FDWDEROLVP� XS� WR� QHFURWLF�� 8OWUDVWUXFWXUDO� VLJQV� RI�
LQFUHDVLQJ� VHFUHWRU\� DFWLYLW\� RI� WKH� HSLWKHOLXP� DQG� WKHQ� WKH� FDWDEROLF�
DFWLYLW\� RI� WKH�PDPPDU\� HSLWKHOLXP�� DV� HYLGHQFHG� E\� WKH� ODUJH� QXPEHU�
RI� VHFUHWRU\�YDFXROHV�� WKHUH� LV� WKH�SUHVHQFH�RI� WKH�DIRUHPHQWLRQHG�EDVDO�
YDFXROHV� LQ� WKH� F\WRSODVP�� HQGRSODVPLF� UHWLFXOXP� WDQNV� H[SDQVLRQ�� DQG�
VDOLHQW� IHDWXUHV� RI� WKH� ÀDWWHQLQJ� RI� WKH� HSLWKHOLXP�� 6WURPDO�YDVFXODU�
FRPSRQHQW�XQGHUJRHV�FKDQJHV��WRJHWKHU�ZLWK�HSLWKHOLDO��DQG�WKHVH�FKDQJHV�
DUH� GLIIHUHQW�� 7KLV�PRVWO\� GHSHQGV� RQ� WKH� DFWLRQ� RI� WKH� KRUPRQH� RQ� LW��
(VWURJHQV� FDXVH�� HVSHFLDOO\� LQ� ORQJ� WHUPV� RI� DGPLQLVWUDWLRQ�� FKDQJHV�
DIIHFWLQJ�WKH�JURZWK�DQG�GLIIHUHQWLDWLRQ�RI�¿EUREODVWV��UHGXFH�WKH�SUHVHQFH�
RI�PDFURSKDJHV��QHXWURSKLOV� LQ�VWURPD�DQG�LQFUHDVH�WKH�DFFXPXODWLRQ�RI�
PDVW�FHOOV�DQG�VRPH�O\PSKRF\WHV��6WUXFWXUDO�GDPDJH�RI�WKH�HODVWLF�IUDPH�
GXULQJ� DGPLQLVWUDWLRQ� RI� HVWURJHQ� ZDV� LQVLJQL¿FDQW�� 3URJHVWHURQH� KDV�
GLIIHUHQW� LPSDFW�RQ� WKH� VWURPDO�FRPSRQHQW�RI�EUHDVW� FDQFHU�� ,W�GDPDJHV�
HODVWLF�IUDPH��HODVWLF�¿EHUV�FRQGHQVH�DQG�PDFURSKDJHV�FDSWXUH�GLVSDUDWH�
¿EHUV��&ROODJHQRJHQHVLV�LI�SURJHVWHURQH�DGPLQLVWHUHG�LV�HQKDQFHG�RQO\�DW�
ORZ�LQMHFWLRQ�WLPLQJ��3URORQJHG�H[SRVXUH�RI�SURJHVWHURQH�LQ�WKH�PDPPDU\�
JODQG� LV� D� VWUHQJWKHQLQJ� RI� GHJHQHUDWLYH� SURFHVVHV� LQ� ¿EUREODVWV��
)LEUREODVWV� XQGHUJR� DSRSWRVLV�� 3URJHVWHURQH� DFFHOHUDWHV� DSRSWRVLV� RI�
FHOOV�� QRW� RQO\� ¿EUREODVWV� EXW� DOVR� PDVW� FHOO� DSRSWRVLV�� +RZHYHU�� DIWHU�
SURORQJHG� DGPLQLVWUDWLRQ� RI� SURJHVWHURQH� FRQWDFWV� O\PSKRF\WH� ±� PDVW�
FHOO�� PDFURSKDJH� ±� PDVW� FHOO� IRUPHG�� IROORZHG� E\� WKH� IRUPDWLRQ� RI�
FRPSOH[HV�ZLWK�WKH�DERYH�FHOOV��&RQFOXVLRQ��3URJHVWHURQH�SOD\V�D�PDMRU�
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UROH�LQ�WKH�VWLPXODWLRQ�RI�OREXODU�DOYHRODU�GHYHORSPHQW�DQG�GLIIHUHQWLDWLRQ��
3UROLIHUDWLYH� DFWLYLW\� RI�PDPPDU\� HSLWKHOLDO� YDULHV� LV� GHSHQGLQJ� RQ� WKH�
GHJUHH� RI� GLIIHUHQWLDWLRQ� RI� OREXOHV�� (VWURJHQV�� RQ� WKH� FRQWUDU\�� OHDG� WR�
WKH� GHYHORSPHQW� RI� VHFUHWRU\� DFWLYDWLRQ� SURFHVVHV� LQ� D� VKRUW� SHULRG� RI�
DGPLQLVWUDWLRQ�

Ɍɍɑɇɕȿ�ɄɅȿɌɄɂ�ȼ�ɋɌɊɈɆȿ�ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ�ɉɊɂ�
ɊȺɄȿ�ɂ�ɎɂȻɊɈɁɇɈ�ɄɂɋɌɈɁɇɈɃ�ȻɈɅȿɁɇɂ�ɆɈɅɈɑɇɈɃ�
ɀȿɅȿɁɕ
Ɇ�ȼ��Ɇɧɢɯɨɜɢɱ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɇɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɥɭɠɢɥ�ɦɚɬɟɪɢɚɥ�
ɨɩɭɯɨɥɟɣ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɣ� ɭ� ����
ɛɨɥɶɧɵɯ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɉɪɟɞɨɩɟɪɚɰɢɨɧɧɵɣ�ɞɢɚɝɧɨɡ�ɭ����
ɛɨɥɶɧɵɯ�ɡɜɭɱɚɥ�ɤɚɤ�ɮɢɛɪɨɡɧɨ�ɤɢɫɬɨɡɧɚɹ�ɛɨɥɟɡɧɶ��ɭ����í�ɮɢɛɪɨɚɞɟɧɨɦɚ��
ɭ� ��� í� ɢɧɮɢɥɶɬɪɢɪɭɸɳɢɣ� ɩɪɨɬɨɤɨɜɵɣ� ɪɚɤ� ɢ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� í�
ɞɢɮɮɭɡɧɵɣ� ɮɢɛɪɨɚɞɟɧɨɦɚɬɨɡ�� Ɋɚɡɦɟɪɵ� ɨɩɭɯɨɥɟɣ� ɤɨɥɟɛɚɥɢɫɶ� ɨɬ�
���� ɞɨ� ���� ɫɦ� ɜ� ɞɢɚɦɟɬɪɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ�
ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɩɪɢ� ɪɚɤɟ� ɢ� ɮɢɛɪɨɡɧɨ�ɤɢɫɬɨɡɧɨɣ� ɛɨɥɟɡɧɢ� ɦɨɥɨɱɧɨɣ�
ɠɟɥɟɡɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɚɪɚɮɢɧɨɜɵɟ� ɫɪɟɡɵ� ɨɤɪɚɲɢɜɚɥɢɫɶ�
ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ� í� ɷɨɡɢɧɨɦ�� ɩɨ� ȼɚɧ�Ƚɢɡɨɧɭ�� ɬɨɥɥɭɢɞɢɧɨɜɵɦ� ɫɢɧɢɦ��
ɩɪɨɱɧɵɦ�ɡɟɥɟɧɵɦ��ɨɫɧɨɜɧɵɦ�ɤɨɪɢɱɧɟɜɵɦ��ɧɟɣɬɪɚɥɶɧɵɟ�3$6�ɢ�ɤɢɫɥɵɟ�
ɦɭɤɨɩɨɥɢɫɚɯɚɪɢɞɵ�� Ɏɪɚɝɦɟɧɬɵ� ɬɤɚɧɢ�� ɩɨɥɭɱɟɧɧɵɟ� ɢɡ� ɪɚɡɥɢɱɧɵɯ�
ɭɱɚɫɬɤɨɜ�ɨɩɭɯɨɥɟɣ��ɭ����ɛɨɥɶɧɵɯ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɞɥɹ�ɷɥɟɤɬɪɨɧɧɨ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɮɢɛɪɨɡɧɨ�
ɤɢɫɬɨɡɧɨɣ� ɛɨɥɟɡɧɢ� ɤɨɥɢɱɟɫɬɜɨ� ɌɄ� ɞɨɫɬɨɜɟɪɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ��
ɌɄ� ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɜɨɤɪɭɝ� ɤɢɫɬ�� ɡɞɟɫɶ� ɨɧɢ� ɦɟɥɤɢɟ��
ɜɟɪɟɬɟɧɨɜɢɞɧɨɣ� ɮɨɪɦɵ�� ɱɚɫɬɨ� ɞɟɝɪɚɧɭɥɢɪɨɜɚɧɧɵɟ� ɬɨɬɚɥɶɧɨ�� ɑɢɫɥɨ�
ɡɪɟɥɵɯ�ɢ�ɭɦɟɪɟɧɧɨ�ɞɟɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ�ɌɄ�ɭɦɟɧɶɲɚɟɬɫɹ��ɚ�ɬɨɬɚɥɶɧɚɹ�
ɞɟɝɪɚɧɭɥɹɰɢɹ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɨɡɪɚɫɬɚɟɬ�� Ɇɟɫɬɚɦɢ� ɧɚɛɥɸɞɚɸɬɫɹ�
ɡɪɟɥɵɟ�ɌɄ�ɫ�ɩɭɫɬɨɬɚɦɢ�ɜ�ɰɢɬɨɩɥɚɡɦɟ��ɱɬɨ�ɦɨɠɟɬ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ�
ɨɛ� ɚɤɬɢɜɧɨɣ� ɷɤɫɤɪɟɬɨɪɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɬɚɤɢɯ�ɤɥɟɬɨɤ�ɧɟɦɧɨɝɨ�ɪɚɧɟɟ��
ɉɪɢ� ɮɢɛɪɨɡɧɨ�ɤɢɫɬɨɡɧɨɣ� ɦɚɫɬɨɩɚɬɢɢ� ɫ� ɚɬɢɩɢɱɟɫɤɨɣ� ɝɢɩɟɪɩɥɚɡɢɟɣ�
ɌɄ�ɜɞɜɨɟ�ɛɨɥɶɲɟ��ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɟ��ȼ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɜɧɭɬɪɢ�ɤɢɫɬ�
ɦɚɤɪɨɮɚɝɚɥɶɧɵɟ� ɤɥɟɬɤɢ� ɫ� ɩɟɧɢɫɬɨɣ� ɰɢɬɨɩɥɚɡɦɨɣ�� ɜɨɤɪɭɝ� ɷɬɢɯ� ɤɢɫɬ�
ɌɄ�ɨɫɨɛɟɧɧɨ�ɦɧɨɝɨ�ɢ�ɨɬɥɢɱɚɸɬɫɹ�ɨɧɢ�ɬɟɦ��ɱɬɨ�ɫɪɟɞɢ�ɧɢɯ�ɩɨɹɜɥɹɸɬɫɹ�
ɨɱɟɧɶ� ɦɟɥɤɢɟ� ɌɄ�� ɤɨɬɨɪɵɟ� ɱɚɳɟ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɩɚɪɚɦɢ�� ɢ� ɝɪɚɧɭɥɵ�
ɢɯ�ɢɦɟɸɬ�ɛɥɟɞɧɨ�ɪɨɡɨɜɭɸ�ɨɤɪɚɫɤɭ��Ɏɢɝɭɪɵ�ɞɟɝɪɚɧɭɥɹɰɢɢ�ɫɪɟɞɢ�ɷɬɢɯ�
ɦɟɥɤɢɯ�ɌɄ�ɪɟɞɤɢ��ɯɨɬɹ�ɜɨɡɦɨɠɧɨ�ɩɥɨɯɨ�ɜɢɡɭɚɥɢɡɢɪɭɸɬɫɹ��ɢɡ�ɡɚ�ɰɜɟɬɚ�
ɝɪɚɧɭɥ��Ʉɪɭɩɧɵɟ�ɌɄ�ɞɟɦɨɧɫɬɪɢɪɭɸɬ�ɪɟɚɤɰɢɸ�ɹɜɧɨɣ�ɚɤɬɢɜɚɰɢɢ��ɌɄ�
ɢɫɫɥɟɞɨɜɚɥɢ�ɤɚɤ�ɜ�ɫɚɦɨɣ�ɨɩɭɯɨɥɟɜɨɣ�ɦɚɫɫɟ��ɬɚɤ�ɢ�ɜ�ɦɟɫɬɟ�ɜɪɚɫɬɚɧɢɹ�
ɟɟ� ɜ� ɩɨɞɥɟɠɚɳɭɸ� ɬɤɚɧɶ�� Ȼɨɥɶɲɚɹ� ɱɚɫɬɶ� ɌɄ� ɥɨɤɚɥɢɡɭɟɬɫɹ� ɜ� ɡɨɧɟ�
ɢɧɮɢɥɶɬɪɢɪɭɸɳɟɝɨ� ɪɨɫɬɚ� ɨɩɭɯɨɥɢ� ɜ� ɩɨɞɥɟɠɚɳɭɸ� ɬɤɚɧɶ�� ɧɚ� ɮɨɧɟ�
ɨɬɱɟɬɥɢɜɨ� ɜɵɪɚɠɟɧɧɨɣ� ɥɢɦɮɨɝɢɫɬɢɨɰɢɬɚɪɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ�� ɢ� ɜ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɨɩɭɯɨɥɢ�� ɝɞɟ� ɚɬɢɩɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɤɥɟɬɨɤ�
ɟɳɟ�ɧɟ�ɬɚɤ�ɹɜɧɨ�ɜɵɪɚɠɟɧɵ��ȼɧɭɬɪɢ�ɨɩɭɯɨɥɟɜɨɝɨ�ɭɡɥɚ�ɌɄ�ɞɨɫɬɚɬɨɱɧɨɟ�
ɤɨɥɢɱɟɫɬɜɨ�� ɧɨ� ɨɧɢ� ɧɟɱɟɬɤɨ� ɜɢɡɭɚɥɢɡɢɪɭɸɬɫɹ�� ɢɡ�ɡɚ� ɬɨɬɚɥɶɧɨɣ�
ɞɟɝɪɚɧɭɥɹɰɢɢ��Ɇɟɫɬɚɦɢ� ɫɬɪɭɤɬɭɪɚ� ɌɄ� ɢɦɟɟɬ� ɛɨɥɟɟ� ɫɨɯɪɚɧɧɵɣ� ɜɢɞ��
ɷɬɨɬ�ɤɨɧɬɪɚɫɬ�ɨɫɨɛɟɧɧɨ�ɨɱɟɜɢɞɟɧ�ɧɚ�ɮɨɧɟ�ɨɛɳɢɯ�ɹɜɥɟɧɢɣ�ɤɥɟɬɨɱɧɨ�
ɬɤɚɧɟɜɨɣ� ɞɟɝɪɚɞɚɰɢɢ� ɜ� ɬɤɚɧɹɯ�Ɇɀ�� ȼɧɭɬɪɢ� ɨɩɭɯɨɥɢ� ɌɄ� ±� ɪɟɞɤɢɟ��
ɫɜɟɬɥɵɟ�� ɜɵɬɹɧɭɬɨ�ɫɞɚɜɥɟɧɧɵɟ�� ɬɨɬɚɥɶɧɨ� ɞɟɝɪɚɧɭɥɢɪɨɜɚɧɧɵɟ�� ɱɚɫɬɨ�
ɪɚɫɩɚɞɚɸɳɢɟɫɹ�� ɉɨɜɫɟɦɟɫɬɧɚɹ� ɬɨɬɚɥɶɧɚɹ� ɞɟɝɪɚɧɭɥɹɰɢɹ� ɌɄ� ɜɧɭɬɪɢ�
ɨɩɭɯɨɥɢ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɤɬɢɜɚɰɢɢ� ɪɟɝɭɥɹɬɨɪɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ� ɜ�
ɬɤɚɧɢ�ɩɪɢ�ɪɚɡɜɢɬɢɢ�ɢ�ɪɨɫɬɟ�ɨɩɭɯɨɥɢ��ɇɚ�ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɧɨɦ�ɭɪɨɜɧɟ�
ɨɬɦɟɱɚɟɬɫɹ� ɭɱɚɳɟɧɢɟ� ɫɥɭɱɚɟɜ� ɞɟɮɨɪɦɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɧɚɪɚɫɬɚɸɳɢɣ�
ɩɨɥɢɦɨɪɮɢɡɦ�ɢ�ɛɥɟɞɧɨɫɬɶ�ɫɟɤɪɟɬɨɪɧɵɯ�ɝɪɚɧɭɥ��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɣ�
ɨ� ɫɧɢɠɟɧɢɢ� ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ� ɫɤɨɪɨɫɬɢ� ɢɯ� ɫɨɡɪɟɜɚɧɢɹ�� ɫ� ɞɪɭɝɨɣ�
ɫɬɨɪɨɧɵ� ɫɬɟɩɟɧɢ� ɢɯ� ɡɪɟɥɨɫɬɢ�� ɉɪɢ� ɜɫɟɯ� ɜɢɞɚɯ� ɩɚɬɨɥɨɝɢɢ� Ɇɀ��
ɜɩɥɨɬɶ�ɞɨ�ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɣ�ɦɚɫɬɨɩɚɬɢɢ��ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɌɄ�ɜɢɞɧɵ�
ɦɟɥɤɢɟ�ɩɚɥɶɰɟɜɢɞɧɵɟ� ɜɵɪɨɫɬɵ��Ʉɨɥɢɱɟɫɬɜɨ�ɢɯ� ɭɦɟɧɶɲɚɟɬɫɹ�ɩɪɹɦɨ�
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ�ɜɟɥɢɱɢɧɟ�ɌɄ�ɢ�ɭɞɚɥɟɧɧɨɫɬɢ�ɢɯ�ɨɬ�ɦɢɤɪɨɫɨɫɭɞɨɜ��
ɇɚ� ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɧɨɦ� ɭɪɨɜɧɟ� ɩɪɢ� ɊɆɀ� ɨɫɨɛɟɧɧɨ� ɨɬɱɟɬɥɢɜɨ�
ɜɢɞɧɨ� ɭɱɚɳɟɧɢɟ� ɫɥɭɱɚɟɜ� ɹɜɧɨ� ɜɵɪɚɠɟɧɧɵɯ� ɞɟɫɬɪɭɤɬɢɜɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�� ɪɚɡɛɭɯɚɧɢɹ�� ɜɚɤɭɨɥɢɡɚɰɢɢ� ɢ� ɪɚɡɪɭɲɟɧɢɹ� ɌɄ�� ȼɵɜɨɞɵ��
ɂɡɭɱɟɧɵ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�� ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɧɵɟ� ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɩɭɥɹɰɢɢ�ɌɄ�ɢ�ɢɯ�ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚ�ɜ�ɧɟɢɡɦɟɧɟɧɧɨɣ�
Ɇɀ�ɩɪɢ�ɮɢɛɪɨɡɧɨ�ɤɢɫɬɨɡɧɨɣ�ɛɨɥɟɡɧɢ��ɮɢɛɪɨɡɧɨ�ɤɢɫɬɨɡɧɨɣ�ɛɨɥɟɡɧɢ�
ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɮɢɛɪɨɚɞɟɧɨɦɨɣ�� ɮɢɛɪɨɡɧɨ�ɤɢɫɬɨɡɧɨɣ� ɛɨɥɟɡɧɢ�
ɫ� ɚɬɢɩɢɱɟɫɤɨɣ� ɝɢɩɟɪɩɥɚɡɢɟɣ� ɢ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� ɊɆɀ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɟɦɨɧɫɬɪɢɪɭɟɬ� ɚɤɬɢɜɧɭɸ� ɪɨɥɶ� ɫɢɫɬɟɦɵ�ɌɄ� ɩɪɢ� ɜɫɟɯ�
ɜɢɞɚɯ� ɢɡɭɱɟɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�Ɇɀ�� ɗɬɚ� ɚɤɬɢɜɚɰɢɹ� ɞɢɧɚɦɢɱɧɚ�� ɢɦɟɟɬ�
ɰɢɤɥɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɡɚɜɢɫɢɬ�ɨɬ�ɜɢɞɚ�ɨɩɭɯɨɥɢ�
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,QWURGXFWLRQ��7KH�PDWHULDO� IRU� WKLV� VWXG\�ZDV�PDWHULDO� RI� EUHDVW� WXPRUV�
REWDLQHG�GXULQJ�VXUJHU\�LQ�����SDWLHQWV�DJHG����WR����\HDUV��3UHRSHUDWLYH�
GLDJQRVLV�LQ����SDWLHQWV�ZDV�¿EURF\VWLF�GLVHDVH��LQ����±�¿EURDGHQRPD��LQ����
±�LQ¿OWUDWLQJ�GXFWDO�FDUFLQRPD��LQ����SDWLHQWV�±�GLIIXVH�¿EURDGHQRPDWRVLV��
7XPRU� VL]HV� UDQJHG� IURP����� WR� ���� FP� LQ� GLDPHWHU��$LP��6WXG\LQJ� WKH�
VWUXFWXUH�RI�PDVW�FHOOV�LQ�FDQFHU�DQG�¿EURF\VWLF�EUHDVW�GLVHDVH��0DWHULDOV�
DQG� PHWKRGV�� 3DUDI¿Q� VHFWLRQV� ZHUH� VWDLQHG� ZLWK� KHPDWR[\OLQ� ±� HRVLQ�
�9DQ�*LHVRQ���WROOXLG�EOXH��IDVW�JUHHQ��EURZQ�EDVLF��QHXWUDO�3$6�DQG�DFLGLF�
PXFRSRO\VDFFKDULGHV��7LVVXH� IUDJPHQWV�REWDLQHG� IURP�GLIIHUHQW�SDUWV�RI�
WXPRUV� LQ� ��� SDWLHQWV� ZHUH� XVHG� IRU� HOHFWURQ�PLFURVFRSLF� H[DPLQDWLRQ��
5HVXOWV�� 'XULQJ� ¿EURF\VWLF� GLVHDVH� WKH� DPRXQW� RI� 0&� VLJQL¿FDQWO\�
LQFUHDVHV��0&�FRQFHQWUDWHG�PDLQO\�DURXQG�WKH�F\VWV��KHUH�WKH\�DUH�VPDOO��
VSLQGOH�VKDSHG�� RIWHQ� WRWDOO\� GHJUDQXODWHG�� 7KH� QXPEHU� RI� PDWXUH� DQG�
PRGHUDWHO\�GHJUDQXODWHG�0&�GHFUHDVHV�DQG�WRWDO�GHJUDQXODWLRQ�LQFUHDVHV�
VLJQL¿FDQWO\�� 3DUWO\� REVHUYHG� PDWXUH�0&� ZLWK� YRLGV� LQ� WKH� F\WRSODVP��
ZKLFK� PD\� LQGLFDWH� DQ� DFWLYH� H[FUHWRU\� DFWLYLW\� RI� WKHVH� FHOOV� D� OLWWOH�
HDUOLHU�� 'XULQJ� ¿EURF\VWLF� EUHDVW�ZLWK� DW\SLFDO� K\SHUSODVLD� RI�0&� WZR�
IROG�PRUH�WKDQ�LQ�FRQWUROV��,Q�VRPH�FDVHV��F\VWV�LQVLGH�PDFURSKDJH�FHOOV�
ZLWK� IRDP\�F\WRSODVP��DURXQG� WKHVH�F\VWV� WKHUH�DUH�PDQ\�0&�DQG� WKH\�
GLIIHU�WKDW�DPRQJ�WKHP�WKHUH�DUH�YHU\�VPDOO�0&��ZKLFK�DUH�RIWHQ�ORFDWHG�
FRXSOHV�DQG�WKHLU�JUDQXOHV�KDYH�D�SDOH�SLQN�FRORU��)LJXUHV�RI�GHJUDQXODWLRQ�
RI� WKHVH� VPDOO�0&� DUH� UDUH�� WKRXJK� SHUKDSV� WKH\� DUH� SRRUO\� YLVXDOL]HG�
EHFDXVH�RI�WKH�FRORU�RI�WKH�JUDQXOHV��/DUJH�0&��WKXV��DUH�GHPRQVWUDWLQJ�
DQ�H[SOLFLW�DFWLYDWLRQ�UHDFWLRQ��0&�ZHUH�H[SORUHG�ERWK�LQ�WKH�WXPRU�PDVV�
DQG�LQ�LWV�LQJURZWK�LQWR�WKH�XQGHUO\LQJ�WLVVXH��0RVW�RI�WKH�0&�DUH�ORFDOL]HG�
LQ� WKH� DUHD� RI� LQ¿OWUDWLQJ� WXPRU� JURZWK� LQ� XQGHUO\LQJ� WLVVXH�� RQ� WKH�
EDFNJURXQG�RI� D� FOHDUO\� H[SUHVVHG� O\PSKRKLVWLRF\WLF� LQ¿OWUDWLRQ�� DQG� LQ�
WKH�SHULSKHUDO�SRUWLRQ�RI�WKH�WXPRU��ZKHUH�DW\SLFDO�FHOO�FKDQJHV�DUH�QRW�VR�
FOHDUO\�GH¿QHG��,QVLGH�WKH�WXPRU�QRGH�0&�DUH�VXI¿FLHQW��EXW�WKH\�DUH�QRW�
FOHDUO\�YLVXDOL]HG�EHFDXVH�RI�WKH�WRWDO�GHJUDQXODWLRQ��3DUWO\�WKH�VWUXFWXUH�
RI� 0&� KDV� EHWWHU� SUHVHUYHG� IRUP�� WKLV� FRQWUDVW� LV� SDUWLFXODUO\� HYLGHQW�
ZLWKLQ�WKH�FRQWH[W�RI�WKH�SKHQRPHQD�RI�FHOO�WLVVXH�GHJUDGDWLRQ�LQ�WLVVXHV�
RI� EUHDVW�� ,QWUDWXPRUDO� 0&� ±� UDUH�� EULJKW�� HORQJDWHG�� ÀDWWHQHG�� WRWDOO\�
GHJUDQXODWHG��RIWHQ�GLVLQWHJUDWLQJ��:LGHVSUHDG�WRWDO�GHJUDQXODWLRQ�RI�0&�
ZLWKLQ�WKH�WXPRU�LQGLFDWHV�DFWLYDWLRQ�RI�UHJXODWRU\�PHFKDQLVPV�LQ�WLVVXH�
GHYHORSPHQW� DQG� JURZWK� RI� WXPRUV��$W� WKH� XOWUDVWUXFWXUDO� OHYHO� WKHUH� LV�
KLJK�LQFLGHQFH�RI�GHIRUPDWLRQ��DV�ZHOO�DV�LQFUHDVLQJ�SDOORU�SRO\PRUSKLVP�
DQG�VHFUHWRU\�JUDQXOHV��LQGLFDWLQJ�D�UHGXFWLRQ��RQ�WKH�RQH�KDQG��WKH�UDWH�RI�
WKHLU�PDWXUDWLRQ��RQ�WKH�RWKHU�KDQG��WKH�GHJUHH�RI�PDWXULW\��)RU�DOO�W\SHV�RI�
EUHDVW�SDWKRORJ\��XS�WR�SUROLIHUDWLYH�PDVWRSDWK\��YLVLEOH�RQ�WKH�VXUIDFH�RI�
0&�VPDOO�¿QJHUOLNH�JURZWKV��7KHLU�QXPEHU�GHFUHDVHV�LQ�GLUHFW�SURSRUWLRQ�
WR� WKH�PDJQLWXGH� RI�0&� DQG� WKHLU� GLVWDQFHV� IURP�PLFURYHVVHOV��$W� WKH�
XOWUDVWUXFWXUDO�OHYHO�LQ�EUHDVW�FDQFHU�LV�HVSHFLDOO\�HYLGHQW�LQFUHDVH�LQ�FDVHV�
RI�H[SUHVV�RI�GHVWUXFWLYH�FKDQJHV��VZHOOLQJ��YDFXROL]DWLRQ�DQG�GHVWUXFWLRQ�
RI� 0&�� &RQFOXVLRQ�� 7KH� PRUSKRORJLFDO�� XOWUDVWUXFWXUDO� DQG� IXQFWLRQDO�
SRSXODWLRQ�FKDUDFWHULVWLFV�RI�0&�DQG� WKHLU� UHSUHVHQWDWLRQ� LQ�XQPRGL¿HG�
*0�ZLWK� ¿EUR�� F\VWLF� GLVHDVH�� ¿EURF\VWLF� GLVHDVH� LQ� FRPELQDWLRQ� ZLWK�
¿EURDGHQRPD�� ¿EURF\VWLF� GLVHDVH� ZLWK� DW\SLFDO� K\SHUSODVLD� DQG� EUHDVW�
FDQFHU��7KH�VWXG\�VKRZV�DFWLYH�UROH�RI�0&�V\VWHP�IRU�DOO�W\SHV�RI�EUHDVW�
SDWKRORJ\��7KLV�DFWLYDWLRQ�LV�G\QDPLF��KDV�F\FOLFDO�FKDUDFWHU�DQG�GHSHQGV�
RQ�WKH�W\SH�RI�WXPRU�

ɈɐȿɇɄȺ�ɉȺɌɈɅɈȽɂɂ�ȺɉɈɉɌɈɁȺ�ɉɊɂ�ɊȺɄȿ�ɆɈɅɈɑɇɈɃ�
ɀȿɅȿɁɕ��ɍɅɖɌɊȺɋɌɊɍɄɌɍɊɇɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�
Ɇ�ȼ��Ɇɧɢɯɨɜɢɱ
ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɢɧɫɬɢɬɭɬ� ɦɨɪɮɨɥɨɝɢɢ� ɱɟɥɨɜɟɤɚ� ɊȺɆɇ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɏɚɪɚɤɬɟɪɧɵɟ�ɞɥɹ�ɚɩɨɩɬɢɱɟɫɤɢɯ�ɤɥɟɬɨɤ�ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɦɨɠɧɨ� ɜɵɹɜɢɬɶ� ɫ� ɩɨɦɨɳɶɸ� ɷɥɟɤɬɪɨɧɧɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ��
ɗɬɨɬ�ɦɟɬɨɞ�� ɹɜɥɹɸɳɢɣɫɹ� ɫɟɝɨɞɧɹ� ©ɡɨɥɨɬɵɦ� ɫɬɚɧɞɚɪɬɨɦª�� ɩɨɡɜɨɥɹɟɬ�
ɩɪɨɜɨɞɢɬɶ�ɤɚɱɟɫɬɜɟɧɧɵɣ�ɚɧɚɥɢɡ�ɢɡɦɟɧɟɧɢɣ��ɩɪɨɢɫɯɨɞɹɳɢɯ�ɜ�ɨɬɞɟɥɶɧɵɯ�
ɤɥɟɬɤɚɯ� ɜɨ� ɜɪɟɦɹ� ɢɯ� ɚɩɨɩɬɢɱɟɫɤɨɣ� ɝɢɛɟɥɢ�� ɋ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɚ�
ɷɥɟɤɬɪɨɧɧɨɣ�ɦɢɤɪɨɫɤɨɩɢɢ�ɜɵɹɜɥɹɸɬ�ɪɚɡɥɢɱɢɹ�ɜ�ɭɥɶɬɪɚɫɬɪɭɤɬɭɪɧɵɯ�
ɢɡɦɟɧɟɧɢɹɯ�ɤɥɟɬɨɤ�ɜ�ɞɢɧɚɦɢɤɟ�ɚɩɨɩɬɨɡɚ��ɢɧɢɰɢɢɪɨɜɚɧɧɨɝɨ�ɞɟɣɫɬɜɢɹ�
ɪɚɡɥɢɱɧɵɯ� ɢɧɞɭɤɬɨɪɨɜ� ɚɩɨɩɬɨɡɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɚɩɨɩɬɨɡɚ� ɜ� ɩɪɨɬɨɤɨɜɨɦ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� ɩɨ�
ɞɚɧɧɵɦ� ɢɡɭɱɟɧɢɹ� ɩɨɥɭɬɨɧɤɢɯ� ɫɪɟɡɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɨɬ� �� ɛɢɨɩɬɚɬɨɜ�
ɛɨɥɶɧɵɯ�ɢɧɜɚɡɢɜɧɵɦ�ɩɪɨɬɨɤɨɜɵɦ�ɪɚɤɨɦ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�ɫɬɚɞɢɣ�Ɍ�í
Ɍ���Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥ� ɞɥɹ� ɷɥɟɤɬɪɨɧɧɨɣ�ɦɢɤɪɨɫɤɨɩɢɢ�
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ɩɪɟɮɢɤɫɢɪɨɜɚɥɢ�ɜ������ɪɚɫɬɜɨɪɟ�ɝɥɭɬɚɪɨɜɨɝɨ�ɚɥɶɞɟɝɢɞɚ��ɪɇ����±����
ɜ� ɬɟɱɟɧɢɟ� �� ɱɚɫɨɜ��ɉɨɫɬɮɢɤɫɢɪɨɜɚɥɢ� ɜ� ���ɪɚɫɬɜɨɪɟ�ɈVɈ��ɧɚ� ����Ɇ�
ɮɨɫɮɚɬɧɨɦ�ɛɭɮɟɪɟ� �ɪɇ ������Ⱦɟɝɢɞɪɚɬɚɰɢɸ�ɦɚɬɟɪɢɚɥɚ�ɩɪɨɜɨɞɢɥɢ� ɜ�
ɛɚɬɚɪɟɟ� ɫ� ɜɨɡɪɚɫɬɚɸɳɟɣ�ɤɨɧɰɟɧɬɪɚɰɢɢ� ɷɬɚɧɨɥɚ�ɢ� ɚɰɟɬɨɧɚ��Ɉɛɪɚɡɰɵ�
ɡɚɤɥɸɱɚɥɢ� ɜ� ɡɚɥɢɜɨɱɧɭɸ� ɫɦɟɫɶ� ɚɪɚɥɞɢɬɚ�� ɚɪɚɥɞɢɬɚ�Ɇ� ɢ� ɷɩɨɧɚ������
ɍɥɶɬɪɚɬɨɧɤɢɟ� ɫɪɟɡɵ� ɤɨɧɬɪɚɫɬɢɪɨɜɚɥɢ� ɭɪɚɧɢɥɚɰɟɬɚɬɨɦ� ɢ� ɰɢɬɪɚɬɨɦ�
ɫɜɢɧɰɚ�� ɂɡɭɱɟɧɵ� ɩɨɥɭɬɨɧɤɢɟ� ɫɪɟɡɵ� ɩɪɨɬɨɤɨɜɨɝɨ� ɪɚɤɚ� ɦɨɥɨɱɧɨɣ�
ɠɟɥɟɡɵ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɩɨɞɫɱɟɬɨɦ�ɢɧɞɟɤɫɚ�ɚɩɨɩɬɨɡɚ��Ⱥɂ ɤɨɥɢɱɟɫɬɜɨ�
ɚɩɨɩɬɢɱɟɫɤɢɯ� ɤɥɟɬɨɤ�ɨɛɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɯ� ������ ɨɩɪɟɞɟɥɹɟɦɨɝɨ� ɜ���
ɧɚ� ���� ɤɥɟɬɨɤ� ɜ� ɩɪɟɩɚɪɚɬɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ�
ɜ� ɢɧɮɢɥɶɬɪɚɬɢɜɧɨɦ� ɩɪɨɬɨɤɨɜɨɦ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ� ɢɧɬɟɧɫɢɜɧɨ�
ɩɪɨɬɟɤɚɟɬ�ɩɪɨɰɟɫɫ�ɚɩɨɩɬɨɡɚ��ɧɚɯɨɞɹɳɢɣɫɹ�ɜ�ɫɬɨɥɶ�ɠɟ�ɬɟɫɧɵɯ�ɫɜɹɡɹɯ�ɫ�
ɩɪɨɰɟɫɫɨɦ�ɦɢɬɨɡɚ��ɤɚɤ�ɢ�ɜ�ɞɪɭɝɢɯ�ɚɤɬɢɜɧɨ�ɩɪɨɥɢɮɟɪɢɪɭɸɳɢɯ�ɬɤɚɧɹɯ��
ȼ�ɪɚɡɥɢɱɧɵɯ�ɭɱɚɫɬɤɚɯ�ɨɩɭɯɨɥɟɜɨɝɨ�ɭɡɥɚ�ɩɪɨɬɨɤɨɜɨɝɨ�ɪɚɤɚ�ɦɨɥɨɱɧɨɣ�
ɠɟɥɟɡɵ� ɚɩɨɩɬɨɡ� ɩɪɨɬɟɤɚɟɬ� ɧɟɪɚɜɧɨɦɟɪɧɨ�� Ɉɛɧɚɪɭɠɟɧɚ� ɩɚɬɨɥɨɝɢɹ�
ɚɩɨɩɬɨɡɚ� ɜ� ɩɪɨɬɨɤɨɜɨɦ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɩɪɨɹɜɥɹɸɳɚɹɫɹ�
ɜ� ɨɬɫɭɬɫɬɜɢɢ� ɮɚɝɨɰɢɬɨɡɚ� ɚɩɨɩɬɨɡɧɵɯ� ɬɟɥɟɰ�� ɉɨɞɨɛɧɨɟ� ɹɜɥɟɧɢɟ�
ɦɨɠɟɬ� ɛɵɬɶ� ɧɚɡɜɚɧɨ� ɧɟɡɚɜɟɪɲɟɧɧɨɫɬɶɸ� ɚɩɨɩɬɨɡɚ��Ⱥɩɨɩɬɨɡ� ɚɤɬɢɜɧɨ�
ɩɪɨɬɟɤɚɟɬ� ɜɛɥɢɡɢ� ɨɱɚɝɨɜ� ɛɟɫɤɥɟɬɨɱɧɨɝɨ� ɞɟɬɪɢɬɚ�� ȼɟɥɢɱɢɧɚ� ɢɧɞɟɤɫɚ�
ɚɩɨɩɬɨɡɚ� ɜ� ɩɪɨɬɨɤɨɜɨɦ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� ɫɨɫɬɚɜɥɹɥɚ� ɨɬ� �����
ɞɨ� ������ �ɫɪɟɞɧɢɣ� ɢɧɞɟɤɫ� ��������� ɂɧɞɟɤɫ� ɚɩɨɩɬɨɡɚ� ɜ� ɰɟɧɬɪɟ�
ɩɚɪɟɧɯɢɦɵ� ±� ɨɬ� ����� ɞɨ� ������ �ɫɪɟɞɧɢɣ� ɢɧɞɟɤɫ� ±� ��������� ɧɚ�
ɩɟɪɢɮɟɪɢɢ�ɩɚɪɟɧɯɢɦɵ�±�ɨɬ������ɞɨ��������ɫɪɟɞɧɢɣ�ɢɧɞɟɤɫ�±����������
ɗɬɨ� ɩɨɡɜɨɥɢɥɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɚɩɨɩɬɨɡ� ɩɪɨɬɟɤɚɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɢɧɬɟɧɫɢɜɧɟɟ�ɧɚ�ɩɟɪɢɮɟɪɢɢ��ɫɪɟɞɧɢɣ�ɢɧɞɟɤɫ�±����������ɱɟɦ�ɜ�ɰɟɧɬɪɟ�
ɨɩɭɯɨɥɢ��ɫɪɟɞɧɢɣ�ɢɧɞɟɤɫ�±����������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɠɧɨ�
ɝɨɜɨɪɢɬɶ� ɨ� ɩɚɬɨɥɨɝɢɢ� ɚɩɨɩɬɨɡɚ� ɤɚɤ� ɨɛɳɟɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ�
ɜ� ɩɪɨɬɨɤɨɜɨɦ� ɪɚɤɟ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�� Ⱥɩɨɩɬɨɡ� ɜ� ɩɪɨɬɨɤɨɜɨɦ� ɪɚɤɟ�
ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ� ɨɤɚɡɵɜɚɟɬɫɹ� ɧɟɡɚɜɟɪɲɟɧɧɵɦ� ɢ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɦ��
ɧɚ�ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɨɬɫɭɬɫɬɜɢɟ�ɮɚɝɨɰɢɬɨɡɚ�ɚɩɨɩɬɨɡɧɵɯ�ɬɟɥɟɰ�

(9$/8$7,21�2)�3$7+2/2*<�2)�$323726,6�:,7+�%5($67�
&$1&(5��8/75$6758&785$/�678'<�
0�9��0QLNKRYLFK
5HVHDUFK� ,QVWLWXWH� RI� +XPDQ� 0RUSKRORJ\� RI� WKH� 5XVVLDQ�$FDGHP\� RI�
0HGLFDO�6FLHQFHV��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &KDUDFWHULVWLF� RI� DSRSWRWLF� FHOOV� XOWUDVWUXFWXUDO� FKDQJHV�
FDQ�EH�GHWHFWHG�E\�HOHFWURQ�PLFURVFRS\��7KLV�PHWKRG��ZKLFK�LV�QRZ�WKH�
³JROG�VWDQGDUG´�DOORZV�IRU�D�TXDOLWDWLYH�DQDO\VLV�RI�WKH�FKDQJHV�RFFXUULQJ�
LQ� LQGLYLGXDO� FHOOV� GXULQJ� WKHLU� DSRSWRWLF� GHDWK�� 8VLQJ� WKH� PHWKRG� RI�
HOHFWURQ�PLFURVFRS\�UHYHDOV�GLIIHUHQFHV� LQ� WKH�XOWUDVWUXFWXUDO�FKDQJHV� LQ�
WKH�G\QDPLFV�RI�FHOO�DSRSWRVLV�LQLWLDWHG�E\�WKH�DFWLRQ�RI�YDULRXV�LQGXFHUV�RI�
DSRSWRVLV��$LP��7R�VWXG\�WKH�IHDWXUHV�RI�DSRSWRVLV�LQ�GXFWDO�EUHDVW�FDQFHU�
DFFRUGLQJ� WR� WKH� VWXG\� RI� VHPL�WKLQ� VHFWLRQV� REWDLQHG� IURP� ELRSVLHV� RI�
SDWLHQWV�ZLWK���LQYDVLYH�GXFWDO�EUHDVW�FDQFHU�VWDJHV�7�±7���0DWHULDOV�DQG�
PHWKRGV��0DWHULDO�IRU�HOHFWURQ�PLFURVFRS\�SUH¿[HG�LQ������JOXWDUDOGHK\GH�
VROXWLRQ��S+����±����IRU���KRXUV��3RVW¿[HG�LQ����ɈVɈ��VROXWLRQ�RI�����0�
SKRVSKDWH�EXIIHU��S+ ������'HK\GUDWLRQ�ZDV�FDUULHG�RXW�LQ�D�EDWWHU\�RI�WKH�
PDWHULDO�ZLWK�LQFUHDVLQJ�FRQFHQWUDWLRQV�RI�HWKDQRO�DQG�DFHWRQH��6DPSOHV�
ZHUH�HPEHGGHG�LQ�WKH�SULPHU�PL[WXUH�RI�DUDOGLW��DUDOGLW�0�DQG�HSRQ������
8OWUDWKLQ� VHFWLRQV� ZHUH� FRQWUDVWHG� ZLWK� XUDQ\O� DFHWDWH� DQG� OHDG� FLWUDWH��
6HPLWKLQ�VHFWLRQV�RI�GXFWDO�EUHDVW�FDQFHU�ZHUH�H[DPLQHG��WKHQ�DSRSWRWLF�
LQGH[�ZDV� FRXQWHG� �$, QXPEHU� RI� DSRSWRWLF� FHOOV�WRWDO� QXPEHU� RI� FHOOV�
[�������LW�ZDV�GH¿QHG�LQ�SHUFHQW�RQ�����FHOOV�LQ�WKH�SUHSDUDWLRQ��5HVXOWV��
7KH� UHVXOW� VKRZHG� WKDW� WKH� LQ¿OWUDWLYH� GXFWDO� EUHDVW� FDQFHU� DSRSWRVLV�
RFFXUV�LQWHQVLYHO\��EHLQJ�LQ�FORVH�FRQQHFWLRQ�ZLWK�WKH�SURFHVV�RI�PLWRVLV�
DV� LQ� RWKHU� DFWLYHO\� SUROLIHUDWLQJ� WLVVXHV�� ,Q� GLIIHUHQW� SDUWV� RI� WKH� WXPRU�
QRGH� RI� GXFWDO� EUHDVW� FDQFHU� DSRSWRVLV� RFFXUV� LUUHJXODUO\�� 3DWKRORJ\� RI�
DSRSWRVLV� GHWHFWHG� LQ� GXFWDO� EUHDVW� FDQFHU�� ZKLFK� LV� PDQLIHVWHG� LQ� WKH�
DEVHQFH�RI�SKDJRF\WRVLV�RI�DSRSWRWLF�FHOOV��$�VLPLODU�SKHQRPHQRQ�FDQ�EH�
FDOOHG� LQFRPSOHWH�DSRSWRVLV��$SRSWRVLV�RFFXUV�QHDU� WKH�DFWLYH�FHQWHUV�RI�
WKH�FHOO�IUHH�GHWULWXV��$Q� LQGH[�RI� DSRSWRVLV� LQ�GXFWDO�EUHDVW� FDQFHU�ZDV�
IURP������ WR� ������ �DYHUDJH� LQGH[� RI� ���������$SRSWRWLF� LQGH[� LQ� WKH�
SDUHQFK\PD� FHQWHU� ±� IURP������ WR� ������ �DYHUDJH� LQGH[�±� ��������� DW�
WKH� SHULSKHU\� RI� WKH� SDUHQFK\PD� ±� IURP� ����� WR� ������ �DYHUDJH� LQGH[�
±� ��������� 7KLV� DOORZV� WR� FRQFOXGH� WKDW� DSRSWRVLV� RFFXUV� PXFK� PRUH�
LQWHQVH�DW�WKH�SHULSKHU\��DYHUDJH�LQGH[�±���������WKDQ�LQ�WKH�FHQWHU�RI�WKH�
WXPRU��DYHUDJH�LQGH[�±����������&RQFOXVLRQ��7KXV��ZH�FDQ�WDON�DERXW�WKH�
SDWKRORJ\�RI�DSRSWRVLV�DV�D�JHQHUDO�SDWKRORJLFDO�SURFHVV�LQ�GXFWDO�EUHDVW�
FDQFHU��$SRSWRVLV�LQ�GXFWDO�EUHDVW�FDQFHU�LV�LQFRPSOHWH�DQG�LQVROYHQF\��DV�
LW�LV�LQGLFDWHG�E\�WKH�DEVHQFH�RI�SKDJRF\WRVLV�RI�DSRSWRWLF�FHOOV�

ɈɋɈȻȿɇɇɈɋɌɂ�ȽɂɋɌɈȽȿɇȿɁȺ�ɄɈɀɇɈɃ�ɊȺɇɕ�ɉɈȾ�
ȼɅɂəɇɂȿɆ�ɇɂɁɄɈɂɇɌȿɇɋɂȼɇɈȽɈ�ɅȺɁȿɊɇɈȽɈ�
ɂɁɅɍɑȿɇɂə�ȼ�ɗɄɋɉȿɊɂɆȿɇɌȿ
Ɇ�ȼ��Ɇɧɢɯɨɜɢɱ��ɇ�ȼ��ȿɪɟɦɢɧ��ȼ�Ʌ��Ɂɚɝɪɟɛɢɧ
ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɢɧɫɬɢɬɭɬ� ɦɨɪɮɨɥɨɝɢɢ� ɱɟɥɨɜɟɤɚ� ɊȺɆɇ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ�
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ�
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

Ɋɚɛɨɬɚ�ɩɪɨɜɨɞɢɥɚɫɶ�ɧɚ�ɛɟɥɵɯ�ɤɪɵɫɚɯ�ȼɢɫɬɚɪ�ɜɟɫɨɦ�ɨɬ����±����ɝ��Ɋɚɧɵ�
ɧɚɧɨɫɢɥɢɫɶ�ɩɨɞ�ɷɮɢɪɧɵɦ�ɧɚɪɤɨɡɨɦ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɦɟɬɨɞɨɜ�ɚɫɟɩɬɢɤɢ�
ɢ� ɚɧɬɢɫɟɩɬɢɤɢ��Ɇɟɫɬɨ� ɧɚɧɟɫɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɹ�
ɜ� ɤɚɠɞɨɦ� ɨɩɵɬɟ� ɭ� ɜɫɟɯ�ɠɢɜɨɬɧɵɯ� ɛɵɥɨ� ɩɨɫɬɨɹɧɧɵɦ��Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ȼ� ɷɤɫɩɟɪɢɦɟɧɬɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɚɩɩɚɪɚɬ� ɧɚ� ɝɟɥɢɣ�ɧɟɨɧɨɜɨɣ�
ɨɫɧɨɜɟ�ɅȽ�����ɫ�ɞɥɢɧɨɣ�ɜɨɥɧɵ������ɦɤɦ�ɢ�ɦɨɳɧɨɫɬɶɸ�ɧɚ�ɜɵɯɨɞɟ����
ɦȼɬ�ɫɦ��� Ɉɛɥɭɱɟɧɢɟ� ɩɪɨɜɨɞɢɥɢ� �� ɪɚɡɚ� ɜ� ɧɟɞɟɥɸ� ɜ� ɬɟɱɟɧɢɟ� ��� ɦɢɧ��
ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɜ� ɫɬɪɨɝɨ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɫɪɨɤɢ� ���� ����
���ɢ����ɫɭɬɤɢ��ɠɢɜɨɬɧɵɯ�ɜɵɜɨɞɢɥɢ�ɢɡ�ɨɩɵɬɚ��Ɇɚɬɟɪɢɚɥ�ɩɨɞɜɟɪɝɚɥɢ�
ɫɬɚɧɞɚɪɬɧɨɣ� ɩɪɨɜɨɞɤɟ� ɞɥɹ� ɫɜɟɬɨɜɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɢ� ɷɥɟɤɬɪɨɧɧɨ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɢɡɜɨɞɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ�
ɰɢɬɨɥɨɝɢɱɟɫɤɢɯ� ɨɬɩɟɱɚɬɤɨɜ�� Ɉɰɟɧɤɚ� ɪɟɡɭɥɶɬɚɬɨɜ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɪɚɧɟɜɵɯ� ɨɬɩɟɱɚɬɤɨɜ� ɩɪɨɜɨɞɢɥɚɫɶ� ɩɨ� ɩɹɬɢ� ɬɢɩɨɜɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ� ɰɢɬɨɝɪɚɦɦ� ɩɨ�ɉɨɤɪɨɜɫɤɨɣ�Ɇ�ɉ�� ɢ� ɫɨɚɜɬ�� ,±,,,� ɬɢɩɵ�
ɰɢɬɨɝɪɚɦɦ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ�,�ɮɚɡɟ�ɪɚɧɟɜɨɝɨ�ɩɪɨɰɟɫɫɚ�� ,9±9�ɬɢɩɵ�±�
,,�ɢ�,,,�ɮɚɡɚɦ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɜɨɡɞɟɣɫɬɜɢɢ�ɧɚ�ɤɨɠɧɭɸ�ɪɚɧɭ�ɇɂɅɂ�
ɤ� �� ɞɧɸ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɢɩɢɱɧɚɹ� ɤɚɪɬɢɧɚ� ɨɫɬɪɨɝɨ� ɷɤɫɫɭɞɚɬɢɜɧɨɝɨ�
ɜɨɫɩɚɥɟɧɢɹ�� ɐɢɬɨɝɪɚɦɦɚ� ɦɚɡɤɚ�ɨɬɩɟɱɚɬɤɚ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
ɫɦɟɲɚɧɧɨɦɭ�� ɧɟɤɪɨɬɢɱɟɫɤɨɦɭ� ɢ� ɞɟɝɟɧɟɪɚɬɢɜɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɦɭ�
ɬɢɩɭ�� ɍɥɶɬɪɚɫɬɪɭɤɬɭɪɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɜ� ɦɟɫɬɟ�
ɦɢɝɪɚɰɢɢ�ɩɨɥɢɦɨɪɮɧɨɹɞɟɪɧɵɯ�ɥɟɣɤɨɰɢɬɨɜ�ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ�ɭɱɚɫɬɤɢ�
ɷɧɞɨɬɟɥɢɨɰɢɬɨɜ� ɢɫɬɨɧɱɚɸɬɫɹ�� ɩɨɹɜɥɹɸɬɫɹ� ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵɟ�
ɦɢɝɪɢɪɭɸɳɢɟ�ɮɢɛɪɨɛɥɚɫɬɵ��ȼɫɟ�ɫɨɫɭɞɢɫɬɵɟ�ɩɪɨɮɢɥɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɫɨɛɨɣ� ɩɪɟɞɫɭɳɟɫɬɜɭɸɳɢɟ� ɫɨɫɭɞɵ�� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜɟɧɭɥɵ�� ɢ�
ɫɨɫɭɞɵ�ɤɚɩɢɥɥɹɪɧɨɝɨ�ɬɢɩɚ�ɫ�ɚɤɬɢɜɧɵɦ�ɷɧɞɨɬɟɥɢɟɦ��ɗɧɞɨɬɟɥɢɚɥɶɧɵɟ�
ɤɥɟɬɤɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɟɯ� ɦɢɤɪɨɫɨɫɭɞɨɜ� ɫ� ɩɪɢɡɧɚɤɚɦɢ� ɚɤɬɢɜɚɰɢɢ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɮɭɧɤɰɢɣ�� Ʉ� ��� ɫɭɬɤɚɦ� ɩɪɨɢɫɯɨɞɢɬ� ɭɦɟɧɶɲɟɧɢɟ�
ɹɜɥɟɧɢɣ� ɝɧɨɣɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ� ɬɤɚɧɟɣ�� ɨɬɦɟɱɚɟɬɫɹ� ɭɦɟɧɶɲɟɧɢɟ�
ɨɬɟɤɚ� ɢ� ɝɢɩɟɪɟɦɢɢ� ɤɪɚɟɜ� ɢ� ɫɬɟɧɨɤ� ɪɚɧ�� ɧɚɛɥɸɞɚɸɬɫɹ� ɧɚɱɚɥɨ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɝɪɚɧɭɥɹɰɢɨɧɧɨɣ� ɬɤɚɧɢ�� ɐɢɬɨɥɨɝɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɦɭ� ɬɢɩɭ� ±� ɧɟɣɬɪɨɮɢɥɵ� ɫɪɟɞɧɟɣ�
ɫɬɟɩɟɧɢ� ɫɨɯɪɚɧɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɸɬ� ��±���� ɰɢɬɨɝɪɚɦɦɵ�� ɚ� �±����
ɤɥɟɬɨɤ� ɩɪɢɯɨɞɢɬɫɹ� ɧɚ� ɞɨɥɸ� ɥɢɦɮɨɰɢɬɨɜ� ɢ� ɦɨɧɨɰɢɬɨɜ�� ɨɬɞɟɥɶɧɵɯ�
ɦɚɤɪɨɮɚɝɨɜ�ɢ�ɩɨɥɢɛɥɚɫɬɨɜ��ɇɚɢɛɨɥɟɟ�ɞɟɦɨɧɫɬɪɚɬɢɜɧɵɦɢ�ɩɪɨɰɟɫɫɚɦɢ�
ɧɚ� ɷɬɨɦ� ɫɪɨɤɟ� ɪɟɝɟɧɟɪɚɰɢɢ� ɹɜɥɹɸɬɫɹ� ɢɧɬɟɧɫɢɜɧɵɣ� ɮɢɛɪɢɥɥɨɝɟɧɟɡ�
ɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟ� ɤɚɩɢɥɥɹɪɨɜ�� ɇɚ� ��� ɫɭɬɤɢ� ɨɬɦɟɱɚɟɬɫɹ� ɩɨɹɜɥɟɧɢɟ�
ɤɪɚɟɜɨɣ� ɷɩɢɬɟɥɢɡɚɰɢɢ� ɫ� ɱɚɫɬɢɱɧɵɦ� ɡɚɤɪɵɬɢɟɦ� ɪɚɧɟɜɨɝɨ� ɞɟɮɟɤɬɚ��
ɐɢɬɨɝɪɚɦɦɚ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ,9� ɜɨɫɩɚɥɢɬɟɥɶɧɨ�ɪɟɝɟɧɟɪɚɬɨɪɧɨɦɭ�
ɬɢɩɭ�� ɩɪɢ� ɷɬɨɦ� ɤɨɥɢɱɟɫɬɜɨ� ɧɟɣɬɪɨɮɢɥɨɜ� ɭɦɟɧɶɲɚɟɬɫɹ� ɞɨ� ��±�����
ɫɨɯɪɚɧɧɨɫɬɶ�ɢɯ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ����±����ɤɥɟɬɨɤ�ɫɨɫɬɚɜɥɹɸɬ�ɬɤɚɧɟɜɵɟ�
ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ� ɩɨɥɢɛɥɚɫɬɵ�� ɮɢɛɪɨɛɥɚɫɬɵ�� ɥɢɦɮɨɰɢɬɵ��
ɚ� ɬɚɤɠɟ� ɦɚɤɪɨɮɚɝɢ�� ɭɜɟɥɢɱɟɧɢɟ� ɱɢɫɥɚ� ɤɨɬɨɪɵɯ� ɞɨ� �±���� ɩɪɢɫɭɳɟ�
ɩɪɨɰɟɫɫɭ�ɨɱɢɳɟɧɢɹ�ɪɚɧɵ��Ʉ����ɦ�ɫɭɬɤɚɦ�ɩɨ�ɤɪɚɹɦ�ɪɚɧɵ�ɛɵɥ�ɜɢɞɟɧ�
ɧɚɪɚɫɬɚɸɳɢɣ� ɧɚ� ɝɪɚɧɭɥɹɰɢɨɧɧɭɸ� ɬɤɚɧɶ� ɬɨɧɤɨɣ� ɫɥɨɣ� ɷɩɢɬɟɥɢɹ��
ɨɬɦɟɱɚɸɬɫɹ� ɨɛɲɢɪɧɵɟ� ɨɱɚɝɢ� ɦɢɬɨɬɢɱɟɫɤɨɝɨ� ɞɟɥɟɧɢɹ� ɤɚɦɛɢɚɥɶɧɵɯ�
ɤɥɟɬɨɤ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɭɫɤɨɪɟɧɢɸ� ɷɩɢɬɟɥɢɡɚɰɢɢ� ɪɚɧɟɜɨɝɨ�
ɞɟɮɟɤɬɚ�� ȼ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɦ� ɫɥɨɟ� ɭɜɟɥɢɱɢɜɚɥɨɫɶ� ɤɨɥɢɱɟɫɬɜɨ�
ɤɨɥɥɚɝɟɧɨɜɵɯ� ɜɨɥɨɤɨɧ�� ɐɢɬɨɝɪɚɦɦɚ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɪɟɝɟɧɟɪɚɬɨɪɧɨɦɭ�
ɬɢɩɭ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɫɨɞɟɪɠɚɧɢɟ� ɧɟɣɬɪɨɮɢɥɨɜ� ɫɨɫɬɚɜɥɹɟɬ� ��±�����
Ɋɟɡɤɨ� ɩɪɟɨɛɥɚɞɚɸɬ� ɦɨɥɨɞɵɟ� ɤɥɟɬɤɢ� ɝɪɚɧɭɥɹɰɢɨɧɧɨɣ� ɬɤɚɧɢ�� ɩɪɨ��
ɢ� ɮɢɛɪɨɛɥɚɫɬɵ�� ɦɚɤɪɨɮɚɝɢ�� ɷɧɞɨɬɟɥɢɣ�� ɩɨɥɢɛɥɚɫɬɵ�� ɷɩɢɬɟɥɢɣ��
Ɇɢɤɪɨɮɥɨɪɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɟɬ�� Ɋɟɩɚɪɚɬɢɜɧɵɟ� ɩɪɨɰɟɫɫɵ� ɜ�
ɪɟɡɚɧɨɣ�ɪɚɧɟ�ɤɨɠɢ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɥɚɡɟɪɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ�ɩɪɨɯɨɞɹɬ�
ɜɫɟ� ɤɥɚɫɫɢɱɟɫɤɢɟ� ɫɬɚɞɢɢ�� ɨɞɧɚɤɨ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɤɚɠɞɨɣ� ɢɡ�
ɧɢɯ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɨɤɪɚɳɚɟɬɫɹ�� ɂɡɦɟɧɹɟɬɫɹ� ɬɤɚɧɟɜɨɣ� ɤɪɨɜɨɬɨɤ� ɜ�
ɪɟɝɟɧɟɪɢɪɭɸɳɢɯ� ɬɤɚɧɹɯ� ɡɚ� ɫɱɟɬ� ɜɤɥɸɱɟɧɢɹ� ɜ� ɤɪɨɜɨɬɨɤ� ɪɚɧɟɟ� ɧɟ�
ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ�ɤɚɩɢɥɥɹɪɨɜ�ɢ�ɛɨɥɟɟ�ɪɚɧɧɟɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ�ɧɨɜɵɯ��
ȼɵɜɨɞɵ�� Ʉɨɦɩɥɟɤɫɧɨɟ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɤɥɟɬɨɱɧɵɯ�
ɫɬɪɭɤɬɭɪ� ɪɚɧ� ɤɨɧɫɬɚɬɢɪɭɸɬ� ɩɨɡɢɬɢɜɧɭɸ� ɞɢɧɚɦɢɤɭ� ɬɟɱɟɧɢɹ�
ɪɟɩɚɪɚɬɢɜɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɭ� ɠɢɜɨɬɧɵɯ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɇɂɅɂ�� ɱɬɨ�
ɩɪɨɹɜɢɥɨɫɶ� ɜ� ɨɩɬɢɦɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ� ɜɚɫɤɭɥɨɝɟɧɟɡɚ�� ɪɚɡɜɢɬɢɢ�
ɝɪɚɧɭɥɹɰɢɨɧɧɨɣ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɢ� ɷɩɢɬɟɥɢɡɚɰɢɢ� ɪɚɧɟɜɵɯ�
ɩɨɜɟɪɯɧɨɫɬɟɣ�� ɉɨɞ� ɜɥɢɹɧɢɟɦ� ɇɂɅɂ� ɜ� ɪɚɧɟ� ɤɨɠɢ� ɭɦɟɧɶɲɚɟɬɫɹ�
ɧɟɣɬɪɨɮɢɥɶɧɚɹ� ɢɧɮɢɥɶɬɪɚɰɢɹ�� ɱɬɨ� ɜɟɞɟɬ� ɤ� ɫɨɤɪɚɳɟɧɢɸ� ɫɪɨɤɨɜ�
ɨɱɢɳɟɧɢɹ�ɪɚɧ�ɨɬ�ɧɟɤɪɨɬɢɱɟɫɤɢɯ�ɬɤɚɧɟɣ�
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+,672*(1(6,6�2)�6.,1�:281'�81'(5�7+(�,1)/8(1&(�
2)�/2:�/(9(/�/$6(5�5$',$7,21�,1�7+(�(;3(5,0(17
0�9��0QLNKRYLFK��1�9��(UHPLQ��9�/��=DJUHELQ
5HVHDUFK� ,QVWLWXWH� RI� +XPDQ� 0RUSKRORJ\� RI� WKH� 5XVVLDQ�$FDGHP\� RI�
0HGLFDO�6FLHQFHV��0RVFRZ��5XVVLD��3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�
0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD��
7KH�9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ�� :RUN� ZDV� FDUULHG� RXW� RQ� :LVWDU� DOELQR� UDWV� ZHLJKLQJ�
���±����J��$LP��:RXQGV�ZHUH�PDGH�XQGHU�HWKHU�QDUFRVLV�XVLQJ�DVHSWLF�
WHFKQLTXHV�DQG�DQWLVHSWLFV��7KH�DUHD�RI�WKH�LQMXU\�ZDV�VLPLODU�LQ�DOO�DQLPDOV��
0DWHULDOV�DQG�PHWKRGV��7KH�XQLW�XVHG�LQ�WKH�H[SHULPHQW�ZDV�RQ�WKH�EDVLV�
RI�WKH�KHOLXP�QHRQ�/+�����ZLWK�D�ZDYHOHQJWK�RI������PLFURQV��DQG�RXWSXW�
SRZHU�RI����P:�FP���,UUDGLDWLRQ�ZDV�FDUULHG�RXW�WZR�WLPHV�SHU�ZHHN�IRU�
���PLQXWHV��$W�WKH�HQG�RI�H[SHULPHQWV�LQ�VWULFWO\�GH¿QHG�WLPH���WK����WK��
��WK�DQG���WK�GD\��WKH�DQLPDOV�ZHUH�WDNHQ�RXW�RI�WKH�H[SHULHQFH��0DWHULDO�
ZDV� VXEMHFWHG� WR� WKH� VWDQGDUG�ZLULQJ� IRU� OLJKW�PLFURVFRS\� DQG� HOHFWURQ�
PLFURVFRSLF�VWXG\��&\WRORJLFDO�VWXG\�RI�SULQWV�ZDV�SURGXFHG��(YDOXDWLRQ�
RI� WKH� UHVXOWV� RI� F\WRORJ\� ZRXQG� SULQWV� FRQGXFWHG� RQ� ¿YH� W\SLFDO�
FKDUDFWHULVWLF� F\WRJUDPV� E\� 3RNURYVND\D�0�3�� ,±,,,� W\SHV� RI� F\WRJUDPV�
PDWFKHG�WKH�¿UVW�SKDVH�RI�ZRXQG�KHDOLQJ��,9±9�W\SHV�±�WKH�VHFRQG�DQG�
WKLUG�SKDVHV��5HVXOWV��'XULQJ�WKH�LPSDFW�WR�WKH�VNLQ�ZRXQG�RI�1,/,��XS�WR�
WKH��WK�GD\�WKHUH�LV�D�W\SLFDO�SLFWXUH�RI�DQ�DFXWH�H[XGDWLYH�LQÀDPPDWLRQ��
&\WRJUDP� RI� VPHDUV�LPSULQW� FRUUHVSRQGV� WR� D� PL[HG�� QHFURWLF� DQG�
GHJHQHUDWLYH� LQÀDPPDWRU\� W\SH�� 8OWUDVWUXFWXUDO� VWXGLHV� KDYH� VKRZQ�
WKDW� LQ� WKH�PLJUDWLRQ�DUHD�RI�SRO\PRUSKRQXFOHDU� OHXNRF\WHV�� WKH�FRQWDFW�
DUHDV�RI�HQGRWKHOLDO�DUH�WKLQQLQJ��D�IHZ�PLJUDWLQJ�¿EUREODVWV�DSSHDU��$OO�
YDVFXODU�SUR¿OHV�DUH�SUH�H[LVWLQJ�YHVVHOV��PDLQO\�YHQXOHV��DQG�FDSLOODU\�
W\SH� YHVVHOV� ZLWK� DFWLYH� HQGRWKHOLXP�� (QGRWKHOLDO� FHOOV� RI� YLUWXDOO\� DOO�
PLFURYHVVHOV� DUH�ZLWK� VLJQV� RI� DFWLYDWLRQ� RI� V\QWKHWLF� IXQFWLRQV��%\� WKH�
��WK� GD\� WKHUH� LV� D� UHGXFWLRQ� SKHQRPHQD� RI� SXUXOHQW� WLVVXH� LQ¿OWUDWLRQ��
GHFUHDVH� RI� HGHPD� PDUNHG� DQG� K\SHUHPLD� RI� WKH� ZDOOV� DQG� HGJHV� RI�
ZRXQGV��WKH�EHJLQQLQJ�RI�WKH�IRUPDWLRQ�RI�JUDQXODWLRQ�WLVVXH�LV�REVHUYHG��
&\WRORJLFDO�SLFWXUH�FRUUHVSRQGV�WR�DQ�LQÀDPPDWRU\�W\SH�±�DYHUDJH�GHJUHH�
RI�SUHVHUYDWLRQ�RI�QHXWURSKLOV�UHSUHVHQW���±����RI�F\WRJUDP�DQG��±����
RI�WKH�FHOOV�DFFRXQWHG�IRU�O\PSKRF\WHV�DQG�PRQRF\WHV��PDFURSKDJHV�DQG�
LQGLYLGXDO�SRO\EODVWV��7KH�PRVW�GHPRQVWUDWLYH�SURFHVVHV�RQ� WKLV� WHUP�RI�
UHJHQHUDWLRQ�DUH�LQWHQVH�¿EULOORJHQHVLV�DQG�JURZWK�RI�FDSLOODULHV��2Q�WKH�
��WK�GD\�WKH�HPHUJHQFH�RI�PDUJLQDO�HSLWKHOL]DWLRQ�ZLWK�SDUWLDO�FORVXUH�RI�
WKH� ZRXQG� GHIHFW� PDUNHG�� &\WRJUDP� FRUUHVSRQGV� WR� ,9� LQÀDPPDWRU\�
UHJHQHUDWLYH�W\SH��DQG�QHXWURSKLO�FRXQW�GHFUHDVHG�WR���±�����LQFUHDVLQJ�
WKHLU�VDIHW\����±����RI�XQGLIIHUHQWLDWHG�FHOOV�FRQVWLWXWH�SRO\EODVWV�WLVVXH��
¿EUREODVWV��O\PSKRF\WHV��DQG�PDFURSKDJHV��ZKLFK�LQFUHDVH�RI�WKH�QXPEHU�
LV��±����DQG�LW�WHVWL¿HV�WKH�FOHDQVLQJ�SURFHVV�LQ�WKH�ZRXQG��%\�WKH���WK�
GD\�DW� WKH�ZRXQG�HGJH� WKH� ULVLQJ�RQ� WKH�JUDQXODWLRQ� WLVVXH� WKLQ� OD\HU�RI�
WKH�HSLWKHOLXP�ZDV�VHHQ��ODUJH�IRFL�RI�PLWRWLF�GLYLVLRQ�RI�FDPELXP�FHOOV�
REVHUYHG��WKDW�SURPRWHV�DFFHOHUDWH�HSLWKHOLDOL]DWLRQ�RI�WKH�ZRXQG�GHIHFW��
,Q�WKH�FRQQHFWLYH�OD\HU�WKH�QXPEHU�RI�FROODJHQ�¿EHUV�LQFUHDVHG��&\WRJUDP�
FRUUHVSRQGV� WR� UHJHQHUDWLYH� W\SH�� ZKHUH� WKH� QHXWURSKLO� FRQWHQW� LV� ��±
����� 3UHGRPLQDWH� \RXQJ� JUDQXODWLRQ� WLVVXH� FHOOV�� SUR�� DQG� ¿EUREODVWV��
PDFURSKDJHV�� HQGRWKHOLDO�� SRO\EODVWV� HSLWKHOLXP��0LFURÀRUD� LV� YLUWXDOO\�
QRQH[LVWHQW��5HSDUDWLYH�SURFHVVHV�LQ�LQFLVHG�ZRXQG�RI�WKH�VNLQ�XQGHU�WKH�
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ȼɅɂəɇɂȿ�ɌɊȺɇɋɉɅȺɇɌȺɐɂɂ�ɁȼȿɁȾɑȺɌɕɏ�ɄɅȿɌɈɄ�
ɉȿɑȿɇɂ�ɇȺ�ɗɄɋɉɊȿɋɋɂɘ�&�NLW�ȼ�ɉȿɑȿɇɂ�ɄɊɕɋ��
ɊȿȽȿɇȿɊɂɊɍɘɓȿɃ�ɉɈɋɅȿ�ɈɋɌɊɈȽɈ�ɉɈȼɊȿɀȾȿɇɂə
Ʉ�ɇ�� ɋɚɣɮɭɥɥɢɧɚ�� ɗ�ɂ��ɒɚɪɢɩɨɜɚ�� Ƚ�Ɋ�� Ȼɭɪɝɚɧɨɜɚ�� Ⱥ�Ɋ��Ɇɭɯɚɦɟɞɨɜ��
ɂ�Ɏ��Ɏɚɣɪɭɲɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��Ƚɭɦɟɪɨɜɚ
Ʉɚɡɚɧɫɤɢɣ��ɉɪɢɜɨɥɠɫɤɢɣ��Ɏɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɝɟɧɟɪɚɰɢɹ� ɩɟɱɟɧɢ� ɩɨɫɥɟ� ɩɨɜɪɟɠɞɟɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɝɥɚɜɧɵɦ� ɨɛɪɚɡɨɦ� ɡɚ� ɫɱɟɬ� ɞɟɥɟɧɢɹ� ɡɞɨɪɨɜɵɯ� ɝɟɩɚɬɨɰɢɬɨɜ�� Ɉɞɧɚɤɨ� ɜ�

ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɩɪɨɢɫɯɨɞɢɬ�ɚɤɬɢɜɚɰɢɹ�ɪɟɝɢɨɧɚɥɶɧɵɯ�ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ�
ɩɟɱɟɧɢ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɨɹɜɥɹɟɬɫɹ�ɜɫɟ�ɛɨɥɶɲɟ�ɞɚɧɧɵɯ�ɨ�ɬɨɦ��ɱɬɨ�
ɪɨɥɶ�ɬɚɤɢɯ�ɩɪɨɝɟɧɢɬɨɪɧɵɯ�ɤɥɟɬɨɤ�ɦɨɝɭɬ�ɜɵɩɨɥɧɹɬɶ�ɡɜɟɡɞɱɚɬɵɟ�ɤɥɟɬɤɢ�
ɩɟɱɟɧɢ��ɁɄɉ���&�NLW�±�ɨɞɢɧ�ɢɡ�ɦɚɪɤɟɪɨɜ�ɫɬɜɨɥɨɜɵɯ�ɢ�ɩɪɨɝɟɧɢɬɨɪɧɵɯ�
ɤɥɟɬɨɤ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�
ɧɚɬɢɜɧɵɯ�ɢ�ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�ɁɄɉ�ɧɚ�ɚɤɬɢɜɚɰɢɸ�ɋ�NLW�ɩɪɨɝɟɧɢɬɨɪɧɵɯ�
ɤɥɟɬɨɤ� ɜ� ɩɟɱɟɧɢ� ɤɪɵɫ� ɩɨɫɥɟ� ɨɫɬɪɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɟɞɟɧɨ�ɧɚ�ɛɟɥɵɯ�ɛɟɫɩɨɪɨɞɧɵɯ�ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɤɪɵɫɚɯ�� Ȼɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɦɨɞɟɥɢ� ɨɫɬɪɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɹ� ɩɟɱɟɧɢ�
±� ɱɚɫɬɢɱɧɚɹ� ɝɟɩɚɬɷɤɬɨɦɢɹ� �ɑȽ�� ɢ� ɬɨɤɫɢɱɟɫɤɨɟ� ɩɨɜɪɟɠɞɟɧɢɟ� ɩɟɱɟɧɢ�
ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɦ�ɭɝɥɟɪɨɞɨɦ��ɑɏɍ��ɫ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�ɜɜɟɞɟɧɢɟɦ�
��ɚɰɟɬɢɥɚɦɢɧɨɮɥɭɨɪɟɧɚ� �ȺȺɎ��� ɑɏɍ� ɢ� ȺȺɎ� ɜɜɨɞɢɥɢ� ɤɪɵɫɚɦ�
ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ��,Q�YLYR�ɚɤɬɢɜɚɰɢɸ�ɁɄɉ�ɩɪɨɜɨɞɢɥɢ�ɩɭɬɟɦ�ɜɜɟɞɟɧɢɹ�
ɧɢɬɪɚɬɚ� ɫɜɢɧɰɚ� ɜ� ɯɜɨɫɬɨɜɭɸ� ɜɟɧɭ� ɤɪɵɫ�� ɱɟɪɟɡ� �� ɫɭɬɨɤ� ɁɄɉ� ɛɵɥɢ�
ɜɵɞɟɥɟɧɵ�ɢɡ�ɩɟɱɟɧɢ�ɤɪɵɫ�ɦɟɬɨɞɨɦ�ɤɨɥɥɚɝɟɧɚɡɧɨ�ɩɪɨɧɚɡɧɨɣ�ɩɟɪɮɭɡɢɢ��
Ʉɥɟɬɤɢ� ɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɥɢ� ɜ� ɜɨɪɨɬɧɭɸ� ɜɟɧɭ� ɤɪɵɫ�ɪɟɰɢɩɢɟɧɬɨɜ��
ɀɢɜɨɬɧɵɯ� ɜɵɜɨɞɢɥɢ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɱɟɪɟɡ� ��� ��� ��� �� ɢ� ��� ɫɭɬɨɤ�
ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɁɄɉ��Ʉɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɜ�ɜɨɪɨɬɧɭɸ�ɜɟɧɭ�ɜɜɨɞɢɥɢ�
3%6�� ɉɚɪɚɮɢɧɨɜɵɟ� ɫɪɟɡɵ� ɨɤɪɚɲɢɜɚɥɢ� ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ�ɚɧɬɢɬɟɥ�ɩɪɨɬɢɜ�ɋ�NLW��Ɋɟɡɭɥɶɬɚɬɵ��
ȼ�ɧɨɪɦɟ�&�NLW�ɤɥɟɬɤɢ�ɜ�ɩɟɱɟɧɢ�ɧɟ�ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ��ȼ�ɤɨɧɬɪɨɥɶɧɵɯ�
ɝɪɭɩɩɚɯ� ɜ� ɨɛɟɢɯ� ɦɨɞɟɥɹɯ� ɩɨɜɪɟɠɞɟɧɢɹ� ɫ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�
ɜɜɟɞɟɧɢɟɦ� ȺȺɎ� ɷɤɫɩɪɟɫɫɢɢ� ɪɟɰɟɩɬɨɪɚ� ɮɚɤɬɨɪɚ� ɫɬɜɨɥɨɜɵɯ� ɤɥɟɬɨɤ�
ɧɟ� ɜɵɹɜɥɟɧɨ�� ɉɪɢ� ɜɜɟɞɟɧɢɢ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ� ɁɄɉ� ɧɚ� ɦɨɞɟɥɢ� ɑȽ�
ɫ� �� ɩɨ� �� ɫɭɬɤɢ� ɜ� ɩɟɪɢɩɨɪɬɚɥɶɧɵɯ� ɡɨɧɚɯ� ɢ� ɜ� ɩɚɪɟɧɯɢɦɟ� ɩɟɱɟɧɢ�
ɧɚɛɥɸɞɚɸɬɫɹ�&�NLW�ɦɟɥɤɢɟ�ɨɤɪɭɝɥɵɟ�ɤɥɟɬɤɢ�ɢ�ɤɥɟɬɤɢ�ɫ�ɦɨɪɮɨɥɨɝɢɟɣ�
ɦɨɧɨɧɭɤɥɟɚɪɨɜ��ɱɢɫɥɨ�ɤɨɬɨɪɵɯ�ɦɚɤɫɢɦɚɥɶɧɨ�ɱɟɪɟɡ���ɫɭɬɨɤ��ɇɚ�ɦɨɞɟɥɢ�
ɫ�ɩɨɜɪɟɠɞɟɧɢɟɦ�ɩɟɱɟɧɢ�ɑɏɍ�ɩɢɤ�ɷɤɫɩɪɟɫɫɢɢ�ɋ�NLW�ɜɵɹɜɥɟɧ�ɱɟɪɟɡ���
ɫɭɬɨɤ�� ɩɪɢ� ɷɬɨɦ� ɱɚɫɬɶ� ɤɥɟɬɨɤ� ɢɦɟɥɚ� ɪɚɡɦɟɪɵ�ɢ�ɮɨɪɦɭ� ɝɟɩɚɬɨɰɢɬɨɜ��
ɞɪɭɝɢɟ� ɛɵɥɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɦɟɥɤɢɦɢ� ɨɤɪɭɝɥɵɦɢ� ɤɥɟɬɤɚɦɢ� ɢ�
ɦɨɧɨɧɭɤɥɟɚɪɧɵɦɢ� ɤɥɟɬɤɚɦɢ�� ȼ� ɫɥɭɱɚɟ� ɜɜɟɞɟɧɢɹ� ɧɚɬɢɜɧɵɯ� ɁɄɉ� ɧɚ�
ɦɨɞɟɥɢ� ɑȽ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� &�NLW�ɤɥɟɬɨɤ� ɫ� ɢɞɟɧɬɢɱɧɵɦ�
ɮɟɧɨɬɢɩɨɦ� ɢ� ɥɨɤɚɥɢɡɚɰɢɟɣ� ɜɵɹɜɥɟɧɨ� ɱɟɪɟɡ� ɫɭɬɤɢ�� ɧɚ� ɦɨɞɟɥɢ� ɫ�
ɩɨɜɪɟɠɞɟɧɢɟɦ�ɩɟɱɟɧɢ�ɑɏɍ�±�ɱɟɪɟɡ���ɫɭɬɨɤ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ�ɁɄɉ�ɢɡɦɟɧɹɟɬ�ɯɚɪɚɤɬɟɪ�ɪɟɝɟɧɟɪɚɬɨɪɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�
ɩɟɱɟɧɢ��ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ɤɨɧɬɪɨɥɹ� �ɩɨɜɪɟɠɞɟɧɢɟ�ɩɟɱɟɧɢ�ɫ�ɛɥɨɤɢɪɨɜɤɨɣ�
ɩɪɨɥɢɮɟɪɚɰɢɢ� ɝɟɩɚɬɨɰɢɬɨɜ� ɛɟɡ� ɜɜɟɞɟɧɢɹ� ɤɥɟɬɨɤ�� ɩɪɢ� ɷɬɨɦ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɷɤɫɩɪɟɫɫɢɹ� ɪɟɰɟɩɬɨɪɚ�ɮɚɤɬɨɪɚ� ɫɬɜɨɥɨɜɵɯ� ɤɥɟɬɨɤ��ɉɪɢ�
ɷɬɨɦ�ɚɤɬɢɜɚɰɢɹ�ɫɬɜɨɥɨɜɨɝɨ�ɤɨɦɩɚɪɬɦɟɧɬɚ�ɩɪɨɢɫɯɨɞɢɬ�ɛɵɫɬɪɟɟ�ɩɨɫɥɟ�
ɜɜɟɞɟɧɢɹ�ɧɚɬɢɜɧɵɯ�ɁɄɉ��ɱɟɦ�ɩɨɫɥɟ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�
LQ�YLYR�ɁɄɉ�

,1)/8(1&(�2)�+(3$7,&�67(//$7(�&(//6�
75$163/$17$7,21�21�7+(�&�.,7�(;35(66,21�,1�5$7�
/,9(5�5(*(1(5$7,21�$)7(5�$&87(�,1-85<
.�1��6D\IRXOOLQD��(�,��6KDULSRYD��*�5��%XUJDQRYD��$�5��0XKDPHGRY��,�)��
)D\UXVKLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��$�$��*XPHURYD
.D]DQ��9ROJD�UHJLRQ��)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD

,QWURGXFWLRQ�� /LYHU� UHJHQHUDWLRQ� DIWHU� LQMXU\� SULPDULO\� LV� DFKLHYHG� E\�
SUROLIHUDWLRQ�RI�KHDOWK\�KHSDWRF\WHV��+RZHYHU��LQ�VRPH�PRGHOV�DFWLYDWLRQ�
RI� OLYHU� VWHP�FHOOV� FDQ�RFFXU��7KHUH� LV� LQFUHDVLQJ� HYLGHQFH� WKDW� WKH� UROH�
RI� WKHVH� VWHP�SURJHQLWRU� FHOOV� KHSDWLF� VWHOODWH� FHOOV� �+6&�� FDQ� SHUIRUP��
&�NLW�LV�RQH�RI�WKH�PDUNHUV�RI�VWHP�DQG�SURJHQLWRU�FHOOV��$LP��7KH�DLP�RI�
RXU�UHVHDUFK�ZDV�WR�LQYHVWLJDWH�WKH�LQÀXHQFH�RI�WUDQVSODQWDWLRQ�RI�QDWLYH�
DQG� DFWLYDWHG� +6&� RQ� DFWLYDWLRQ� RI� &�NLW�SURJHQLWRU� FHOOV� LQ� UDW� OLYHU�
DIWHU�DFXWH�LQMXU\��0DWHULDOV�DQG�PHWKRGV��7KH�UHVHDUFK�ZDV�SHUIRUPHG�RQ�
ZKLWH� RXWEUHG� ODERUDWRU\� UDWV�� 3DUWLDO� KHSDWHFWRP\� �3+�� DQG� WR[LF� OLYHU�
GDPDJH�E\�FDUERQ�WHWUDFKORULGH��&7&��ZLWK�SUHOLPLQDU\�LQMHFWLRQ�RI���±�
DFHW\ODPLQRÀXRUHQH��$$)��ZHUH�XVHG�DV�PRGHOV�RI�DFXWH� OLYHU�GDPDJH��
&7&�DQG�$$)�ZHUH�LQMHFWHG�LQWUDSHULWRQHDOO\��,Q�YLYR�DFWLYDWLRQ�RI�+6&�
ZDV� DFKLHYHG� E\� LQMHFWLRQ� RI� WKH� SOXPEXP� QLWUDWH� LQWR� WKH� WDLO� YHLQ� RI�
UDWV��IURP�ZKLFK�DIWHU���GD\V�+6&�ZHUH�LVRODWHG�E\�FROODJHQDVH�SURQDVH�
SHUIXVLRQ�PHWKRG��&HOOV�ZHUH�WUDQVSODQWHG�LQWR�WKH�SRUWDO�YHLQ�RI�UHFLSLHQW�
UDWV��7KH� DQLPDOV�ZHUH� WDNHQ� RXW� RI� H[SHULPHQW� DIWHU� ��� ��� ��� �� DQG� ���
GD\V�DIWHU�WKH�LQMHFWLRQ�RI�+6&��&RQWURO�JURXS�ZDV�LQMHFWHG�E\�3%6�LQWR�
WKH�SRUWDO�YHLQ��7KH�SDUDI¿Q�VHFWLRQV�ZHUH�VWDLQHG�LPPXQRKLVWRFKHPLFDOO\�
ZLWK�PRQRFORQDO�DQWLERGLHV�DJDLQVW�WKH�&�NLW��5HVXOWV��&�NLW�FHOOV�DUH�QRW�
GHWHFWHG�LQ�WKH�QRUPDO�LQWDFW� OLYHU��,Q�WKH�FRQWURO�JURXSV�RI�ERWK�PRGHOV�
H[SUHVVLRQ�RI�VWHP�FHOO�IDFWRU�UHFHSWRU�ZDV�QRW�GHWHFWHG�WRR��$IWHU�3+�ZLWK�
WKH�LQMHFWLRQ�RI�DFWLYDWHG�+6&�ZH�REVHUYHG�&�NLW�VPDOO�URXQG�FHOOV�DQG�
FHOOV�ZLWK�WKH�PRUSKRORJ\�RI�PRQRQXFOHDU�FHOOV�LQ�SHULSRUWDO�DUHDV�DQG�LQ�
WKH�OLYHU�SDUHQFK\PD�IURP��UG�WR��WK�GD\��WKH�QXPEHU�RI�ZKLFK�ZDV�WKH�
KLJKHVW�DIWHU�WKLUG�GD\��,Q�WKH�PRGHO�RI�OLYHU�GDPDJH�E\�&7&�LQMHFWLRQ�ZLWK�
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WUDQVSODQWDWLRQ�RI� WKH�DFWLYDWHG�+6&� WKH�PD[LPXP�RI�&� �NLW� H[SUHVVLRQ�
ZDV�GHWHFWHG�DIWHU���GD\V��VRPH�FHOOV�KDG�PRUSKRORJ\�RI�WKH�KHSDWRF\WHV��
RWKHUV� KDG� EHHQ� UHSUHVHQWHG� E\� VPDOO� URXQG� FHOOV� DQG�RU� PRQRQXFOHDU�
FHOOV��$IWHU�WUDQVSODQWDWLRQ�RI�WKH�QDWLYH�+6&�DIWHU�3+�WKH�KLJKHVW�QXPEHU�
RI� &�NLW�FHOOV� ZLWK� DERYH�PHQWLRQHG� SKHQRW\SH� DQG� ORFDOL]DWLRQ� ZDV�
UHYHDOHG� DIWHU� �VW� GD\� DQG� DIWHU� OLYHU� LQMXU\� E\� &7&� LQMHFWLRQ� ±� DIWHU�
�WK� GD\�� &RQFOXVLRQ�� 7UDQVSODQWDWLRQ� RI� +6&� FKDQJH� WKH� QDWXUH� RI� WKH�
UHJHQHUDWLYH�SURFHVV�LQ�WKH�OLYHU��LQ�FRQWUDVW�WR�WKH�FRQWURO��OLYHU�GDPDJH�
ZLWK� EORFNLQJ� RI� KHSDWRF\WHV� SUROLIHUDWLRQ��ZLWKRXW� FHOO� WUDQVSODQWDWLRQ��
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ɂɁɍɑȿɇɂȿ� ȼɅɂəɇɂə� ɌɊȺɇɋɉɅȺɇɌȺɐɂɂ� ɁȼȿɁȾɑȺɌɕɏ�
ɄɅȿɌɈɄ� ɉȿɑȿɇɂ� ɇȺ� ɊȿȽȿɇȿɊȺɐɂɘ� ɉȿɑȿɇɂ� ɄɊɕɋ�
ɉɈɋɅȿ� ɑȺɋɌɂɑɇɈɃ� ȽȿɉȺɌɗɄɌɈɆɂɂ� ɂ� ȼȼȿȾȿɇɂə�
��ȺɐȿɌɂɅȺɆɂɇɈɎɅɍɈɊȿɇȺ
Ⱥ�Ⱥ��Ɍɢɬɨɜɚ��Ɇ�Ɉ��Ɇɚɜɥɢɤɟɟɜ��Ƚ�Ɉ��ɉɟɜɧɟɜ��Ⱥ�Ɋ��Ƚɚɥɹɜɢɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�Ɇ��Ƚɚɡɢɡɨɜ
Ʉɚɡɚɧɫɤɢɣ��ɉɪɢɜɨɥɠɫɤɢɣ��Ɏɟɞɟɪɚɥɶɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɭɫɥɨɜɢɹɯ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɪɚɞɢɰɢɨɧɧɨɣ�
ɬɟɪɚɩɢɢ�ɯɪɨɧɢɱɟɫɤɢɯ�ɝɟɩɚɬɢɬɨɜ�ɢ�ɰɢɪɪɨɡɚ�ɜɫɟ�ɛɨɥɶɲɭɸ�ɚɤɬɭɚɥɶɧɨɫɬɶ�
ɩɪɢɨɛɪɟɬɚɟɬ� ɩɨɢɫɤ� ɤɥɟɬɨɱɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɪɟɝɟɧɟɪɚɰɢɢ� ɩɟɱɟɧɢ��
Ɉɞɢɧ� ɢɡ� ɤɥɟɬɨɱɧɵɯ� ɬɢɩɨɜ�� ɩɪɟɬɟɧɞɭɸɳɢɯ� ɧɚ� ɪɨɥɶ� ɪɟɝɢɨɧɚɥɶɧɵɯ�
ɫɬɜɨɥɨɜɵɯ� ɤɥɟɬɨɤ� �ɊɋɄ�� ɩɟɱɟɧɢ�� ±� ɡɜɟɡɞɱɚɬɵɟ� ɤɥɟɬɤɢ� ɩɟɱɟɧɢ�
�ɁɄɉ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�
ɁɄɉ� ɧɚ� ɪɟɝɟɧɟɪɚɰɢɸ� ɩɟɱɟɧɢ� ɤɪɵɫ� ɩɨɫɥɟ� ɱɚɫɬɢɱɧɨɣ� ɝɟɩɚɬɷɤɬɨɦɢɢ�
�ɑȽ�� ɢ� ɜɜɟɞɟɧɢɹ� ��ɚɰɟɬɢɥɚɦɢɧɨɮɥɭɨɪɟɧɚ� �ȺȺɎ��� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɂɡ� ɩɟɱɟɧɢ� ɢɧɬɚɤɬɧɵɯ� ɤɪɵɫ� ɦɟɬɨɞɨɦ� ɤɨɥɥɚɝɟɧɚɡɧɨ�
ɩɪɨɧɚɡɧɨɣ� ɩɟɪɮɭɡɢɢ� ɜɵɞɟɥɹɥɢ� ɁɄɉ�� ɤɨɬɨɪɵɟ� ɬɪɚɧɫɮɟɰɢɪɨɜɚɥɢ�
ɝɟɧɨɦ� ɡɟɥɟɧɨɝɨ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɛɟɥɤɚ� �*)3��� ɋɪɚɡɭ� ɩɨɫɥɟ�
ɩɪɨɜɟɞɟɧɢɹ� ɑȽ� ɜɵɞɟɥɟɧɧɵɟ� ɤɥɟɬɤɢ� ɜɜɨɞɢɥɢ� ɜ� ɜɨɪɨɬɧɭɸ� ɜɟɧɭ�
ɤɪɵɫɚɦ�� ɤɨɬɨɪɵɦ�ɜ� ɬɟɱɟɧɢɟ� ��ɬɢ� ɞɧɟɣ� ɞɨ�ɑȽ�ɢ� ɞɚɥɟɟ� ɞɨ� ɜɵɜɟɞɟɧɢɹ�
ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ� ɜɜɨɞɢɥɢ�ȺȺɎ�ɜ� ɞɨɡɟ� ���ɦɝ�ɤɝ� ɜ�
ɫɭɬɤɢ��ɀɢɜɨɬɧɵɯ�ɜɵɜɨɞɢɥɢ�ɢɡ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɱɟɪɟɡ���������������ɫɭɬɨɤ�
ɩɨɫɥɟ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�ɁɄɉ��ɉɚɪɚɮɢɧɨɜɵɟ�ɫɪɟɡɵ�ɩɟɱɟɧɢ�ɨɤɪɚɲɢɜɚɥɢ�
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢ� ɫ� ɚɧɬɢɬɟɥɚɦɢ� ɤ� *)3�� Į�ɮɟɬɨɩɪɨɬɟɢɧɭ� �Į�
Ɏɉ�� ±� ɦɚɪɤɟɪɭ� ɝɟɩɚɬɨɛɚɫɬɨɜ�� ɰɢɬɨɤɟɪɚɬɢɧɭ� ��� �ɐɄ���� ±� ɦɚɪɤɟɪɭ�
ɝɟɩɚɬɨɛɥɚɫɬɨɜ� ɢ� ɯɨɥɚɧɝɢɨɰɢɬɨɜ� ɢ� ɩɨɞɜɟɪɝɚɥɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɦɭ�
ɚɧɚɥɢɡɭ��Ɋɟɡɭɥɶɬɚɬɵ��ɑɟɪɟɡ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�ɁɄɉ�(*)3�
ɩɨɡɢɬɢɜɧɵɯ�ɤɥɟɬɨɤ�ɧɟ�ɜɵɹɜɥɟɧɨ��ɑɟɪɟɡ���ɫɭɬɨɤ�ɜ�ɩɟɱɟɧɢ�ɨɬɞɟɥɶɧɵɟ�
ɝɟɩɚɬɨɰɢɬɵ� ɢ� ɟɞɢɧɢɱɧɵɟ� ɫɢɧɭɫɨɢɞɧɵɟ� ɤɥɟɬɤɢ� ɜ� ɩɟɪɢɩɨɪɬɚɥɶɧɵɯ�
ɨɛɥɚɫɬɹɯ�ɷɤɫɩɪɟɫɫɢɪɨɜɚɥɢ�*)3��ɂɯ�ɤɨɥɢɱɟɫɬɜɨ�ɞɨɫɬɢɝɚɟɬ�ɦɚɤɫɢɦɭɦɚ�
ɱɟɪɟɡ��±��ɫɭɬɨɤ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɚ�ɡɚɬɟɦ�ɛɵɫɬɪɨ�ɫɧɢɠɚɥɨɫɶ��ɐɄ���ɧɚ�
ɪɚɧɧɢɯ� ɫɪɨɤɚɯ� ɩɪɢɫɭɬɫɬɜɨɜɚɥ� ɬɨɥɶɤɨ� ɜ� ɤɥɟɬɤɚɯ� ɜɧɭɬɪɢɩɟɱɟɧɨɱɧɵɯ�
ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ�ɢ�ɜ�ɟɞɢɧɢɱɧɵɯ�ɦɟɥɤɢɯ�ɤɥɟɬɤɚɯ�ɜ�ɩɟɪɢɩɨɪɬɚɥɶɧɵɯ�
ɨɛɥɚɫɬɹɯ��ɱɢɫɥɨ�ɤɨɬɨɪɵɯ�ɩɨɫɬɟɩɟɧɧɨ�ɜɨɡɪɚɫɬɚɥɨ�ɤ���ɫɭɬɤɚɦ��ɢ�ɤ�ɷɬɨɦɭ�
ɦɨɦɟɧɬɭ� ɜ� ɩɟɱɟɧɢ� ɪɚɡɜɢɜɚɥɚɫɶ� ɜɵɪɚɠɟɧɧɚɹ� ɞɭɤɬɭɥɹɪɧɚɹ� ɪɟɚɤɰɢɹ��
ɭɜɟɥɢɱɢɜɚɥɨɫɶ� ɱɢɫɥɨ� ɠɟɥɱɧɵɯ� ɩɪɨɬɨɤɨɜ�� ɨɬɦɟɱɟɧɨ� ɢɯ� ɜɟɬɜɥɟɧɢɟ�
ɢ� ɩɪɢɡɧɚɤɢ� ɦɢɝɪɚɰɢɢ� ɯɨɥɚɧɝɢɨɛɥɚɫɬɨɜ�� Ⱦɚɥɟɟ� ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɞɭɤɬɭɥɹɪɧɨɣ� ɪɟɚɤɰɢɢ� ɫɧɢɠɚɥɚɫɶ�� ɧɨ� ɨɬɦɟɱɚɥɨɫɶ� ɭɦɟɧɶɲɟɧɢɟ�
ɦɟɠɩɨɪɬɚɥɶɧɵɯ� ɪɚɫɫɬɨɹɧɢɣ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɨɛɪɚɡɨɜɚɧɢɢ�
ɧɨɜɵɯ� ɩɟɱɟɧɨɱɧɵɯ� ɞɨɥɟɤ� ɩɭɬɟɦ� ɞɟɥɟɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɢɯ�� ɍɠɟ�
ɱɟɪɟɡ� ɫɭɬɤɢ� ɩɨɫɥɟ�ɑȽ� ɢ� ɜɜɟɞɟɧɢɹ� ɧɚɬɢɜɧɵɯ� ɁɄɉ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ�
ɚɧɚɥɢɡ� ɜɵɹɜɢɥ� ɦɧɨɠɟɫɬɜɟɧɧɵɟ� Į�Ɏɉ�ɝɟɩɚɬɨɰɢɬɵ�� Ⱦɚɧɧɵɟ� ɤɥɟɬɤɢ�
ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɤɚɤ�ɢɡɨɥɢɪɨɜɚɧɧɨ�ɨɬ�ɞɪɭɝɢɯ��ɬɚɤ�ɢ�ɛɵɥɢ�ɨɪɝɚɧɢɡɨɜɚɧɵ�
ɜ�ɤɥɚɫɬɟɪɵ��ɉɪɢ�ɷɬɨɦ�ɦɧɨɝɢɟ�ɝɟɩɚɬɨɰɢɬɵ�ɢɦɟɥɢ�ɞɜɚ�ɹɞɪɚ��ɇɚɪɹɞɭ�ɫ�
ɝɟɩɚɬɨɰɢɬɚɦɢ� ɧɚ� ɜɫɟɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɫɪɨɤɚɯ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ�
ɦɟɥɤɢɟ� ɨɤɪɭɝɥɵɟ� Į�Ɏɉ�ɤɥɟɬɤɢ�� ɪɚɫɩɨɥɨɠɟɧɧɵɟ� ɩɟɪɢɩɨɪɬɚɥɶɧɨ�
ɢ� ɜ� ɫɢɧɭɫɨɢɞɚɯ�� ɤɨɬɨɪɵɟ�� ɨɱɟɜɢɞɧɨ�� ɹɜɥɹɸɬɫɹ� ɝɟɩɚɬɨɛɥɚɫɬɚɦɢ�� ɚ�
ɬɚɤɠɟ� *)3�ɫɢɧɭɫɨɢɞɧɵɟ� ɤɥɟɬɤɢ�� ɑɟɪɟɡ� �� ɫɭɬɨɤ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�
ɱɢɫɥɨ� Į�Ɏɉ�ɝɟɩɚɬɨɰɢɬɵ� ɪɟɡɤɨ� ɫɧɢɠɚɥɨɫɶ�� ɩɨ�ɩɪɟɠɧɟɦɭ� ɛɵɥɢ�
ɜɢɞɧɵ� Į�Ɏɉ�ɞɜɭɹɞɟɪɧɵɟ� ɝɟɩɚɬɨɰɢɬɵ� ɢ� ɫɢɧɭɫɨɢɞɧɵɟ� ɤɥɟɬɤɢ��
ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ� ɜ� ɞɨɥɶɤɚɯ� ɢ� ɩɟɪɢɩɨɪɬɚɥɶɧɨ�� ɑɟɪɟɡ� �� ɧɟɞɟɥɢ� ɜ�
ɩɟɱɟɧɢ� ɪɟɰɢɩɢɟɧɬɨɜ� ɦɨɠɧɨ� ɛɵɥɨ� ɧɚɛɥɸɞɚɬɶ� ɥɢɲɶ� ɟɞɢɧɢɱɧɵɟ�
Į�Ɏɉ�ɫɢɧɭɫɨɢɞɧɵɟ�ɤɥɟɬɤɢ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɣ�ɚɧɚɥɢɡ�ɩɨɡɜɨɥɹɟɬ�
ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɧɚ� ɪɚɧɧɢɯ� ɫɪɨɤɚɯ� ɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɧɧɵɟ� ɁɄɉ�
ɫɬɢɦɭɥɢɪɭɸɬ�ɚɤɬɢɜɚɰɢɸ�ɊɋɄ�ɩɟɱɟɧɢ�ɪɟɰɢɩɢɟɧɬɨɜ�ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ�
ɩɭɬɟɦ� ɜɵɛɪɨɫɚ� ɪɚɡɧɨɨɛɪɚɡɧɵɯ� ɮɚɤɬɨɪɨɜ� ɪɨɫɬɚ�� ɬɚɤɢɯ� ɤɚɤ� ɮɚɤɬɨɪ�
ɪɨɫɬɚ� ɮɢɛɪɨɛɥɚɫɬɨɜ�� ɮɚɤɬɨɪ� ɫɬɜɨɥɨɜɵɯ� ɤɥɟɬɨɤ�� ɮɚɤɬɨɪ� ɪɨɫɬɚ�
ɝɟɩɚɬɨɰɢɬɨɜ��ɗɬɨ�ɩɪɢɜɨɞɢɬ�ɤ� ɬɨɦɭ��ɱɬɨ�ɞɢɮɮɟɪɟɧɰɢɪɭɸɳɢɟɫɹ�ɊɋɄ��
ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ� ɜ� ɫɢɧɭɫɨɢɞɧɵɯ� ɤɚɩɢɥɥɹɪɚɯ� ɩɟɱɟɧɢ�� ɧɚɱɢɧɚɸɬ�
ɷɤɫɩɪɟɫɫɢɪɨɜɚɬɶ� ɦɚɪɤɟɪɵ� ɝɟɩɚɬɨɛɥɚɫɬɨɜ� ±� ɰɢɬɨɤɟɪɚɬɢɧ� ��� ɢ�
Į�Ɏɉ�� ɉɨɡɞɧɟɟ� ��±�� ɫɭɬɤɢ� ɩɨɫɥɟ� ɑȽ� ɩɨ� ɞɢɧɚɦɢɤɟ� ɨɤɪɚɲɢɜɚɧɢɹ� ɧɚ�

*)3�� ɧɚɱɢɧɚɟɬɫɹ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɚ� ɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɧɧɵɯ� ɁɄɉ� ɜ�
ɝɟɩɚɬɨɰɢɬɚɪɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɤɨɬɨɪɚɹ� ɧɨɫɢɬ� ɦɟɧɟɟ� ɜɵɪɚɠɟɧɧɵɣ�
ɯɚɪɚɤɬɟɪ�� ɉɨɫɥɟɞɧɟɟ�� ɜɟɪɨɹɬɧɨ�� ɩɪɨɢɫɯɨɞɢɬ� ɤɚɤ� ɡɚ� ɫɱɟɬ� ɩɪɹɦɨɣ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ� ɜɜɟɞɟɧɧɵɯ� ɤɥɟɬɨɤ�� ɬɚɤ� ɢ� ɡɚ� ɫɱɟɬ� ɢɯ� ɫɥɢɹɧɢɹ� ɫ�
ɝɟɩɚɬɨɰɢɬɚɦɢ� ɩɟɱɟɧɢ� ɯɨɡɹɢɧɚ�� ɨ� ɱɟɦ� ɤɨɫɜɟɧɧɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɞɜɭɹɞɟɪɧɵɯ�*)3�ɩɨɡɢɬɢɜɧɵɯ�ɝɟɩɚɬɨɰɢɬɨɜ�
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FHOO� �+6&���$LP��7KH�DLP�RI�RXU� VWXG\�ZDV� WR� LQYHVWLJDWH� WKH� LQÀXHQFH�
RI� +6&� WUDQVSODQWDWLRQ� RQ� OLYHU� UHJHQHUDWLRQ� LQ� UDWV� DIWHU� SDUWLDO�
KHSDWHFWRP\� �3+�� DQG� DGPLQLVWUDWLRQ� RI� ��DFHW\ODPLQRÀXRUHQH� �$$)���
0DWHULDOV�DQG�PHWKRGV��+6&�ZHUH�LVRODWHG�IURP�WKH�LQWDFW�UDW�OLYHUV�E\�WKH�
FROODJHQDVH�SURQDVH�SHUIXVLRQ�PHWKRG�DQG�WKHQ�WUDQVIHFWHG�ZLWK�WKH�JUHHQ�
ÀXRUHVFHQW�SURWHLQ�JHQH��*)3���,VRODWHG�FHOOV�ZHUH�LQMHFWHG�LPPHGLDWHO\�
DIWHU� SHUIRUPLQJ� 3+� LQWR� WKH� SRUWDO� YHLQ� RI� RSHUDWHG� UDWV�� ZKLFK� ZHUH�
DGPLQLVWHUHG�ZLWK�LQWUDSHULWRQHDO�LQMHFWLRQ�RI�$$3�IRU���GD\V�EHIRUH�3+�
DQG�DIWHU�3+�WLOO�VDFUL¿FDWLRQ�GDWH�DW�D�GRVH�RI����PJ�NJ�SHU�GD\��$QLPDOV�
ZHUH�HXWKDQL]HG�RQ������������DQG���GD\�DIWHU�+6&�WUDQVSODQWDWLRQ��/LYHU�
SDUDI¿Q� VHFWLRQV� ZHUH� VWDLQHG� LPPXQRKLVWRFKHPLFDOO\� ZLWK� DQWLERGLHV�
DJDLQVW�*)3�� Į�IHWRSURWHLQ� �D�)3�� ±�PDUNHU� RI� KHSDWREODVWV�� F\WRNHUDWLQ�
��� �&.���� ±�PDUNHU� RI� KHSDWREODVWV� DQG� FKRODQJLRF\WHV��5HVXOWV��$IWHU�
WKH��VW�GD\�RI�+6&�WUDQVSODQWDWLRQ�*)3�SRVLWLYH�FHOOV�ZHUH�QRW�GHWHFWHG��
$IWHU� �� GD\V� VLQJOH�*)3�SRVLWLYH� KHSDWRF\WHV� DQG� VLQXVRLGDO� FHOOV�ZHUH�
VHHQ� LQ� SHULSRUWDO� DUHDV�� 7KHLU� QXPEHU� UHDFKHG� PD[LPXP� DW� �±�� GD\V�
DIWHU� VXUJHU\� DQG� WKHQ� UDSLGO\� GHFUHDVHG�� $W� WKH� HDUO\� H[SHULPHQWDO�
VWDJHV�&.���ZDV�SUHVHQW�RQO\�LQ� WKH�FHOOV�RI� LQWUDKHSDWLF�ELOH�GXFWV�DQG�
LQ� LQGLYLGXDO� VPDOO� FHOOV� LQ� WKH� SHULSRUWDO� DUHDV�� WKH� QXPEHU� RI� ZKLFK�
KDG� LQFUHDVHG� JUDGXDOO\� WLOO� WKH� �WK� GD\� DQG� XS� WR� WKLV� PRPHQW� LQ� WKH�
OLYHU� GHYHORSHG� WKH� HYLGHQW� GXFWXODU� UHDFWLRQ�� WKH� QXPEHU� RI� ELOH� GXFWV�
ZDV�LQFUHDVLQJ��WKHLU�EUDQFKLQJ�VLJQV�DQG�KRODQJLREODVWV¶�PLJUDWLRQ�ZHUH�
QRWHG��)XUWKHU��WKH�HYLGHQFH�RI�WKH�GXFWXODU�UHDFWLRQ�GHFUHDVHG��EXW�WKHUH�
ZDV�DOVR�QRWHG�GHFUHDVH�RI�LQWHUSRUWDO�GLVWDQFHV�LQGLFDWLQJ�WKH�IRUPDWLRQ�
RI�QHZ�OLYHU�OREXOHV�E\�GLYLGLQJ�RI�H[LVWLQJ�RQHV��$IWHU�WKH��VW�GD\�RI�3+�
DQG� LQMHFWLRQ� RI� QDWLYH� +6&� PRUSKRORJLFDO� DQDO\VLV� UHYHDOHG� PXOWLSOH�
Į�)3�KHSDWRF\WHV��7KHVH� FHOOV�ZHUH� GLVSHUVHG� DQG� VRPH� RUJDQL]HG� LQWR�
FOXVWHUV�� %HVLGHV�� PDQ\� KHSDWRF\WHV� KDG� WZR� FHOO� QXFOHL�� $W� WKH� VDPH�
WLPH� LQ� DOO� H[SHULPHQWDO� GDWHV� ZH� LGHQWL¿HG� *)3�VLQXVRLGDO� FHOOV� DQG�
VPDOO� URXQG�Į�)3�FHOOV� ORFDWHG� LQ�SHULSRUWDO�VLQXVRLGV��ZKLFK�REYLRXVO\�
ZHUH� KHSDWREODVWV�� $IWHU� WKH� �QG� SRVWRSHUDWLYH� GD\� WKH� QXPEHU� RI�
Į�)3�KHSDWRF\WHV� VKDUSO\� GHFUHDVHG�� Į�)3�ELQXFOHDU� KHSDWRF\WHV� DQG�
VLQXVRLGDO�FHOOV�ZHUH�VWLOO�YLVLEOH�LQ�SDUHQFK\PD�DQG�SHULSRUWDO�DUHDV��$IWHU�
��ZHHNV�RQO\�VLQJOH�Į�)3�VLQXVRLGDO�FHOOV�ZHUH�REVHUYHG�LQ� WKH� OLYHU�RI�
+6&�UHFLSLHQWV��&RQFOXVLRQ��:H�FRQFOXGHG�WKDW�DW�WKH�HDUO\�VWDJHV�RI�RXU�
H[SHULPHQW� WUDQVSODQWHG�+6&� VWLPXODWH� DFWLYDWLRQ�RI�56&� LQ� UHFLSLHQWV¶�
OLYHU�SUHVXPDEO\�E\�UHOHDVLQJ�D�YDULHW\�RI�JURZWK�IDFWRUV�VXFK�DV�¿EUREODVW�
JURZWK� IDFWRU�� VWHP� FHOO� IDFWRU�� KHSDWRF\WH� JURZWK� IDFWRU�� 7KLV� OHDGV� WR�
H[SUHVVLRQ� RI� KHSDWREODVWV� PDUNHUV� F\WRNHUDWLQ���� DQG� Į�)3� E\� 56&�
ORFDOL]HG�LQ�OLYHU�VLQXVRLGV��/DWHU���±��GD\V�DIWHU�WKH�3+�DFFRUGLQJ�WR�WKH�
G\QDPLF� RI� *)3� VWDLQLQJ�� WUDQVSODQWHG� +6&� EHJLQ� WR� GLIIHUHQWLDWH� LQWR�
WKH�KHSDWRF\WH� OLQDJH�GLUHFWLRQ�ZKLFK� LV� OHVV�SURQRXQFHG��7KLV�SUREDEO\�
RFFXUV�ERWK�GXH�WR�WKH�GLUHFW�GLIIHUHQWLDWLRQ�RI�WUDQVSODQWHG�FHOOV�DQG�WKHLU�
IXVLRQ�ZLWK� KRVW� OLYHU� KHSDWRF\WHV�ZKLFK� LV� LQGLUHFWO\� HYLGHQFHG� E\� WKH�
ODUJH�QXPEHU�RI�*)3�SRVLWLYH�ELQXFOHDWHG�KHSDWRF\WHV�

ɇȺɊɍɒȿɇɂȿ� ɎɈɊɆɂɊɈȼȺɇɂə� ɉɈȼȿȾȿɇɂə� ȼ�
ɉɈɋɌɇȺɌȺɅɖɇɈɆ� ɈɇɌɈȽȿɇȿɁȿ� ɍ� Ⱥɩɨȿ�ȾȿɎɂɐɂɌɇɕɏ�
ɆɕɒȿɃ
ȿ�ȼ��Ʉɚɪɞɚɲ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɛ�ɧ��Ⱥ�ȼ��Ʌɨɛɚɧɨɜ
Ɏɢɥɢɚɥ� ɢɧɫɬɢɬɭɬɚ� ɛɢɨɨɪɝɚɧɢɱɟɫɤɨɣ� ɯɢɦɢɢ�� ɢɦ�� ɚɤɚɞ��ɒɟɦɹɤɢɧɚ� ɢ�
Ɉɜɱɢɧɧɢɤɨɜɚ��ɊȺɇ��ɉɭɳɢɧɨ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɦɥɟɤɨɩɢɬɚɸɳɢɯ�
ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɬɟɱɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ� ɩɪɟɧɚɬɚɥɶɧɨɝɨ� ɢ�
ɩɨɫɬɧɚɬɚɥɶɧɨɝɨ� ɩɟɪɢɨɞɨɜ�� ɇɚɪɭɲɟɧɢɹ�� ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
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ɜɨɡɞɟɣɫɬɜɢɹ� ɜɧɭɬɪɟɧɧɢɯ� ɢ� ɜɧɟɲɧɢɯ� ɮɚɤɬɨɪɨɜ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɟ�
ɩɟɪɢɨɞɵ�ɩɪɟɧɚɬɚɥɶɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɢɜɨɬɧɵɯ��ɩɪɢɜɨɞɹɬ�ɤ�ɫɬɪɭɤɬɭɪɧɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɜ� ɪɚɡɜɢɬɢɢ� ɦɨɡɝɚ�� Ɉɬɫɭɬɫɬɜɢɟ� ɛɟɥɤɚ�
Ⱥɩɨɥɢɩɨɩɪɨɬɟɢɧɚ� ȿ� ɭ� ɦɵɲɟɣ� ɜɵɡɵɜɚɟɬ� ɧɚɪɭɲɟɧɢɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɩɨɜɟɞɟɧɢɹ� ɜ� ɩɨɫɬɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɢ�
ɩɨɜɟɞɟɧɢɹ� ɭ� $ɩR(�ɞɟɮɢɰɢɬɧɵɯ� ɦɵɲɟɣ� ɜ� ɩɨɫɬɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ�
ɪɚɡɜɢɬɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɦɵɲɢ� ɥɢɧɢɢ� $ɩRȿ����� ɩɨɥɭɱɟɧɧɵɟ� ɢɡ� ɩɢɬɨɦɧɢɤɚ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɠɢɜɨɬɧɵɯ� ɗɞɢɧɛɭɪɝɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�� ȼ� ɤɚɱɟɫɬɜɟ� ɤɨɧɬɪɨɥɹ� ɛɵɥɢ�
ɢɫɩɨɥɶɡɨɜɚɧɵ� ɦɵɲɢ� ɥɢɧɢɢ� &��%/���� ɀɢɜɨɬɧɵɟ� ɫɨɞɟɪɠɚɥɢɫɶ� ɜ�
ɫɬɚɧɞɚɪɬɧɵɯ� ɭɫɥɨɜɢɹɯ� �ɬɟɦɩɟɪɚɬɭɪɚ� �����&�� ɜɥɚɠɧɨɫɬɶ� ��±����
ɩɪɢ� ���ɱɚɫɨɜɨɦ� ɩɟɪɢɨɞɟ� ɨɫɜɟɳɟɧɢɹ�� ɤɨɪɦ� ɢ� ɜɨɞɚ� ±� DG� OLELWXP��� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɵɥɢ� ɫɮɨɪɦɢɪɨɜɚɧɵ� ɞɜɟ� ɝɪɭɩɩɵ� ɠɢɜɨɬɧɵɯ�� $ɩRȿ�
ɞɟɮɢɰɢɬɧɵɟ� ɢ� ɤɨɧɬɪɨɥɶɧɵɟ� ɠɢɜɨɬɧɵɟ�� ȼɫɟɝɨ� ɛɵɥɨ� ɨɛɫɥɟɞɨɜɚɧɨ�
��� ɩɨɦɟɬɨɜ� ɫɚɦɨɤ� ɢ� ���� ɞɟɬɟɧɵɲɟɣ�� ɂɡɭɱɚɥɨɫɶ� ɩɨ� �±�� ɩɨɦɟɬɨɜ� ɜ�
ɝɪɭɩɩɟ��ɜɟɥɢɱɢɧɚ�ɩɨɦɟɬɨɜ�ɫɨɫɬɚɜɥɹɥɚ��±��ɞɟɬɟɧɵɲɟɣ��Ɍɟɫɬɢɪɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɫ� ��� ɞɨ� ��� ɱɚɫɨɜ�� ȼɫɟ� ɦɚɧɢɩɭɥɹɰɢɢ� ɫ� ɠɢɜɨɬɧɵɦɢ�
ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɤɨɦɢɫɫɢɢ� ɩɨ�
ɤɨɧɬɪɨɥɸ� ɧɚɞ� ɫɨɞɟɪɠɚɧɢɟɦ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɠɢɜɨɬɧɵɯ�� Ⱦɥɹ� ɬɟɫɬɢɪɨɜɚɧɢɹ� ɩɨɬɨɦɫɬɜɚ� ɛɵɥ� ɩɪɢɦɟɧɟɧ� ɤɨɦɩɥɟɤɫ�
ɬɟɫɬɨɜ�ɞɥɹ�ɨɰɟɧɤɢ�ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ�ɩɨɜɟɞɟɧɱɟɫɤɨɝɨ�ɮɟɧɨɬɢɩɚ�ɦɵɲɟɣ��
ɤɨɬɨɪɚɹ�ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɜ�ɂɧɫɬɢɬɭɬɟ�ɧɨɪɦɚɥɶɧɨɣ�ɮɢɡɢɨɥɨɝɢɢ�ɢɦ��
ɉ�Ʉ�Ⱥɧɨɯɢɧɚ� ɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɪɚɫɲɢɪɟɧɧɭɸ� ɦɨɞɢɮɢɤɚɰɢɸ�
ɫɟɧɫɨɦɨɬɨɪɧɵɯ� ɬɟɫɬɨɜ�� ɋɚɦɨɤ� ɩɟɪɟɞ� ɬɟɫɬɢɪɨɜɚɧɢɟɦ� ɩɨɬɨɦɫɬɜɚ�
ɨɬɫɚɠɢɜɚɥɢ� ɢɡ� ɞɨɦɚɲɧɢɯ� ɤɥɟɬɨɤ� ɜ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɤɥɟɬɤɢ� ɫ�
ɱɢɫɬɵɦɢ� ɨɩɢɥɤɚɦɢ�� Ɇɵɲɚɬɚ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ� ɞɥɹ� ɨɛɫɥɟɞɨɜɚɧɢɹ��
ɪɚɫɫɚɠɢɜɚɥɢɫɶ� ɜ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɛɨɤɫɵ� ɫ� ɱɢɫɬɵɦɢ� ɨɩɢɥɤɚɦɢ��
Ȼɨɤɫɵ� ɩɨɦɟɳɚɥɢɫɶ� ɧɚ� ɬɟɪɦɨɫɬɚɬɢɪɭɟɦɭɸ� ɩɥɚɬɮɨɪɦɭ� ���±���ɋ���
Ɍɟɫɬɢɪɨɜɚɧɢɟ� ɞɥɢɥɨɫɶ� ��� ɦɢɧɭɬ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɢ�
�� ɩɨɦɟɬɨɜ� ɨɞɧɢɦ� ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɵɹɜɢɥɢ� ɪɹɞ�
ɧɚɪɭɲɟɧɢɣ�ɜ�ɫɨɦɚɬɢɱɟɫɤɨɦ�ɢ�ɫɟɧɫɨɦɨɬɨɪɧɨɦ�ɪɚɡɜɢɬɢɢ�ɫ���ɩɨ����ɞɟɧɶ�
ɩɨɫɬɧɚɬɚɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� ɭ� Ⱥɩɨȿ�ɞɟɮɢɰɢɬɧɵɯ� ɦɵɲɟɣ�� ɋɨ� ɫɬɨɪɨɧɵ�
ɫɨɦɚɬɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�ɧɚɛɥɸɞɚɥɢɫɶ�ɢɡɦɟɧɟɧɢɹ�ɭ�Ⱥɩɨȿ�ɞɟɮɢɰɢɬɧɵɯ�
ɦɵɲɟɣ�ɜ�ɜɢɞɟ�ɨɬɫɬɚɜɚɧɢɹ�ɦɚɫɫɵ�ɬɟɥɚ��ɩɪɨɡɪɟɜɚɧɢɟ�ɩɪɨɢɫɯɨɞɢɥɨ�ɧɚ�
ɛɨɥɟɟ� ɩɨɡɞɧɢɯ� ɫɪɨɤɚɯ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɵɦɢ� ɠɢɜɨɬɧɵɦɢ��
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ� ɱɟɪɬɨɣ� ɫɟɧɫɨɦɨɬɨɪɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɭ� Ⱥɩɨȿ�
ɞɟɮɢɰɢɬɧɵɯ�ɦɵɲɟɣ�ɹɜɢɥɨɫɶ�ɨɬɫɬɚɜɚɧɢɟ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɪɚɡɥɢɱɧɵɯ�
ɧɚɜɵɤɨɜ�� ɪɭɬɢɧɝ�� ɪɟɚɤɰɢɹ� ɩɟɪɟɜɨɪɚɱɢɜɚɧɢɹ�� ɫɩɨɫɨɛɧɨɫɬɶ� ɢɡɛɟɝɚɬɶ�
ɧɚɤɥɨɧɧɭɸ�ɩɥɨɫɤɨɫɬɶ��ɫɩɨɫɨɛɧɨɫɬɶ�ɭɞɟɪɠɢɜɚɬɶɫɹ�ɧɚ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ�
ɤɚɧɚɬɟ� ɩɟɪɟɞɧɢɦɢ� ɤɨɧɟɱɧɨɫɬɹɦɢ�� ɜɢɛɪɢɫɫɧɵɣ� ɩɥɟɣɫɢɧɝ�� ɨɬɫɭɬɫɬɜɢɟ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɡɪɢɬɟɥɶɧɨɝɨ�ɩɥɟɣɫɢɧɝɚ��ȼɵɜɨɞɵ�����Ⱥɩɨȿ�ɞɟɮɢɰɢɬɧɵɟ�
ɦɵɲɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɢɡɦɟɧɟɧɢɹɦɢ� ɜ�ɮɢɡɢɱɟɫɤɨɦ� ɫɨɡɪɟɜɚɧɢɢ� ɢ� ɜ�
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FHUWDLQ�SHULRGV�RI�SUHQDWDO�GHYHORSPHQW�FRXOG�FDXVH�FKDQJHV�LQ�VWUXFWXUH�
DQG� IXQFWLRQ� RI� EUDLQ�� $SROLSRSURWHLQ� (� GH¿FLHQW� PLFH� GHPRQVWUDWH�
EHKDYLRU� GHYHORSPHQW� GHIHFWV� DW� SRVWQDWDO� SHULRG��$LP�� 6WXG\� RI� EUDLQ�
VWUXFWXUH�DQG�EHKDYLRU�GHYHORSPHQW�RI�$SR(�GH¿FLHQW�PLFH�DW�SRVWQDWDO�
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OLWWHUV� RI� HDFK� JURXS�ZHUH� H[DPLQHG�� HDFK� OLWWHU� LQFOXGHG� �±�� SXSV��$OO�
WHVWV�WRRN�SODFH�GXULQJ�WKH�WLPH�LQ�EHWZHHQ����DQG����KRXUV��$QLPDOV�ZHUH�
WUHDWHG� DFFRUGLQJ� WR� UXOHV� RI� /DERUDWRU\�$QLPDO� +DQGOLQJ� 6XSHUYLVLRQ�
&RPPLWWHH�� 3URJHQ\� ZDV� WHVWHG� XVLQJ� WHVW� FRPSOH[� IRU� EHKDYLRUDO�
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IRUPDWLRQ�����$SR(�DEVHQFH�FDXVH�FKDQJHV�LQ�RSHUDWLRQDO�VSDFH�PHPRU\�
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ɡɞɨɪɨɜɶɹ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɤɨɧɰɟɩɰɢɹ� ɝɨɦɟɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ��
ɋɨɝɥɚɫɧɨ� ɷɬɨɣ� ɤɨɧɰɟɩɰɢɢ� ɜɫɹ� ɡɨɧɚ� ɧɚɛɥɸɞɚɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ�
ɡɞɨɪɨɜɶɹ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɢɧɬɟɝɪɚɥɶɧɵɯ�� ɞɟɥɢɬɫɹ� ɧɚ� �� ɨɛɥɚɫɬɢ� ±�
ɨɛɥɚɫɬɶ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɡɞɨɪɨɜɶɹ��ɨɛɥɚɫɬɶ�ɫɭɛɨɩɬɢɦɚɥɶɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�� ɨɛɥɚɫɬɶ� ɩɪɟɞɛɨɥɟɡɧɢ�� ɨɛɥɚɫɬɶ� ɛɨɥɟɡɧɢ�� ɉɨɤɚɡɚɬɟɥɢ�
ɨɛɳɢɯ�ɪɟɡɟɪɜɨɜ�ɨɪɝɚɧɢɡɦɚ�ɜɚɪɶɢɪɨɜɚɥɢ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɬ����ɞɨ��������
Ɂɧɚɱɟɧɢɟ� ɫɨɦɚɬɢɱɟɫɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɤɨɥɟɛɚɥɢɫɶ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ�
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����� ɞɨ� ������� ɉɨɤɚɡɚɬɟɥɢ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ�
ɡɞɨɪɨɜɶɹ� ɜɚɪɶɢɪɨɜɚɥɢ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ� ����� ɞɨ� ����� ɇɚɢɛɨɥɶɲɢɟ�
ɤɨɥɟɛɚɧɢɹ�ɨɛɧɚɪɭɠɢɥɢɫɶ�ɩɪɢ�ɚɧɚɥɢɡɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɝɨɦɟɨɫɬɚɬɢɱɟɫɤɨɝɨ�
ɤɨɦɩɨɧɟɧɬɚ�±�ɨɬ����ɞɨ������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɨɩɵɬ�ɩɪɢɦɟɧɟɧɢɹ�
ɤɨɦɩɥɟɤɫɚ� ©ɂɫɬɨɤɢ� ɡɞɨɪɨɜɶɹª� ɩɨɡɜɨɥɹɟɬ� ɜɵɹɜɢɬɶ� ɫɨɦɚɬɢɱɟɫɤɢɟ�
ɢ� ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɨɬɤɥɨɧɟɧɢɹ� ɪɟɡɟɪɜɧɨɝɨ� ɡɞɨɪɨɜɶɹ� ɧɚ�
ɨɫɧɨɜɟ� ɨɛɴɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɱɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ȺɉɄ�ɞɥɹ�ɨɰɟɧɤɢ�ɪɟɡɟɪɜɧɨɝɨ�ɡɞɨɪɨɜɶɹ�ɭ�ɫɬɭɞɟɧɬɨɜ�

6(/(&7,21� 2)� 678'(176� 86,1*� 7+(� +$5':$5(�
62)7:$5(� &203/(;� ³6285&(6� 2)� +($/7+´� )25�
3$57,&,3$7,21� ,1� ,17(581,9(56,7<� $1'� $&$'(0,&�
&203(7,7,216
,�,��0XUDWRY��.�5��6DLIXWGLQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��$�8��.LQ\DEXODWRY
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� 7KH� QHZ� KDUGZDUH�VRIWZDUH� FRPSOH[� �+6&�� ©6RXUFHV�
RI�+HDOWK´� KDV� FRPH� LQWR� RSHUDWLRQ� VLQFH�0D\� ����� LQ� WKH�5HSXEOLF� DW�
WKH� GHSDUWPHQW� RI� SXEOLF� KHDOWK� DQG� SXEOLF� KHDOWK� RUJDQL]DWLRQ� ZLWK�
3RVWJUDGXDWH�(GXFDWLRQ�&RXUVH� DW� WKH�%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\�
�%608��� 7UDLQLQJ� DQG� IDPLOLDUL]DWLRQ� ZLWK� WKH� FRPSOH[� ZDV� KHDGHG�
E\�<XUL\� 3DYORYLFK� %DODQGLQ� *HQHUDO� 'LUHFWRU� RI� //&� 3+&� ³6RXUFHV�
RI� +HDOWK´� �5\D]DQ��� +H� LQWURGXFHG� WKH� SURGXFW� ³6RXUFHV� RI� KHDOWK´�
�0\%RG\�������5263$7(17�1R��������������ZKLFK�FRQWLQXHV�WKH�VHULHV�
RI�SURGXFWV�0\%RG\��������������5��SURYHQ�E\�5XVVLDQ�DQG�:HVWHUQ�+6&�
PDUNHWV�RI�UHFUHDWLRQDO�DUHDV��([FOXVLYH�ULJKWV�IRU�WKH�SURGXFWLRQ�DQG�WKH�
RZQHUVKLS�EHORQJ�WR�RQH�RI�WKH�FRPSDQLHV�RI�WKH�$VVRFLDWLRQ�3+&�©6RXUFHV�
RI�+HDOWKª��3UHYHQWLYH�KHDOWK�FHQWHU�©6RXUFHV�RI�+HDOWKª�ZDV�IRXQGHG�LQ�
������,W�LQFOXGHV�VFLHQWLVWV��KHDOWK�ZRUNHUV�DQG�HQJLQHHUV��7KH�WHDP�GHDOV�
ZLWK�WKH�SUHYHQWLYH�PHGLFLQH�WDVN�±�DFWXDO�PRQLWRULQJ�RI�IXQFWLRQDO�UHVHUYHV�
RI� SXEOLF� KHDOWK�� LQ� SDUWLFXODU�� WKH� KHDOWK� RI� FKLOGUHQ� DQG� \RXWK�� /RQJ�
WHUP� PRQLWRULQJ� KDV� VXEVWDQWLDOO\� LQFUHDVHG� WKH� DFFXUDF\� RI� LQGLYLGXDO�
UHFRPPHQGDWLRQV��7KH�XVH�RI�+6&�DV�D�PHDQV�RI�LQVWUXFWLRQ�KDV�KHOSHG�WR�
FUHDWH�D�SHUVLVWHQW�DWWLWXGH�WR�D�KHDOWK\�OLIHVW\OH��6WDWLVWLFDO�+6&�XQLW�DOORZV�
WR�FUHDWH�LQGLYLGXDO�KHDOWK�SDVVSRUW�DQG�WHDP�KHDOWK�SDVVSRUW�WKDW�SURYLGHV�
PDQDJHUV�RI�GLIIHUHQW�OHYHOV�ZLWK�YLVXDO�LQIRUPDWLRQ�WR�PDNH�PDQDJHPHQW�
GHFLVLRQV�� ,QWURGXFWLRQ� RI� WKH� JLYHQ� GHYHORSPHQW� LQ� HGXFDWLRQDO� VSKHUH�
LV� WKH� EDVLV� RI� LQVWUXPHQWDO� DQG�PHWKRGRORJLFDO� VXSSRUW� RI� WKH� UHJLRQDO�
V\VWHP�©(GXFDWLRQ�DQG�KHDOWKª��7KH�+6&�©6RXUFHV�RI�+HDOWKª�KDV�EHHQ�
UHFHQWO\� XVHG� LQ�%DVKNLU� 6WDWH�0HGLFDO�8QLYHUVLW\� LQ�8)$�� ��� VWXGHQWV�
KDYH� EHHQ� H[DPLQHG��$LP��7KH� VWXG\� RI� FRPSOH[� ©6RXUFHV� RI� +HDOWKª�
LQ� WKH�UHVHDUFK�RI� WKH�RULJLQV�RI�VWXGHQWV¶�SV\FKR�SK\VLRORJLFDO�IHDWXUHV��
0DWHULDOV�DQG�PHWKRGV�����VWXGHQWV�RI�ERWK�VH[HV�KDYH�EHHQ�UHFUXLWHG�WR�
SUDFWLFH�WKH�WHFKQLTXHV��7KH�KDUGZDUH�VRIWZDUH�FRPSOH[��+6&��©6RXUFHV�
RI�+HDOWKª�KDV�EHHQ�XVHG�WR�DVVHVV�WKH�IXQFWLRQDO�RUJDQLVP�UHVHUYHV�DQG�
TXDQWL¿FDWLRQ�RI�DQ�LQGLYLGXDO¶V�KHDOWK��7KH�+6&�FDOFXODWHV�WKH�FXPXODWLYH�
KHDOWK�HYDOXDWLRQ�WDNLQJ�LQWR�DFFRXQW�WKH�DQWKURSRPHWULF��ZHLJKW��KHLJKW���
SK\VLRORJLFDO� �+5��$3��/&��G\QDPRPHWU\��DQG�SV\FKRORJLFDO� �EDVHG�RQ�
TXHVWLRQQDLUHV�� PHDVXUHG� RU� HQWHUHG� PDQXDOO\�� (VWLPDWLRQ� DOJRULWKP� LV�
QRQ�OLQHDU�XQGHUVFRULQJ�WKH�ZHDN�SDUWV�RI� WKH�ERG\��5HVXOWV��7KH�UHVXOWV�
RI�HDFK�WHVW�DUH�WUDQVIHUUHG�WR�WKH�OLQHDU�VFDOHV�LQ�WKH�LQWHUHVW�RI�PD[LPXP�
IXQFWLRQDO� UHVHUYH� LQ� DFFRUGDQFH�ZLWK� WKH�PHWKRGRORJ\�RI� -�3��%DODQGLQ�
>�@�� 7KHQ� WKHVH� DVVHVVPHQWV� DUH� VXPPDUL]HG� VHSDUDWHO\� DFFRUGLQJ� WR�
VRPDWLF�DQG�SV\FKR�HPRWLRQDO�FRPSRQHQWV�RI�KHDOWK��,Q�WKH�ODVW�VWDJH�RI�
WKH�HYDOXDWLRQ�VRPDWLF�DQG�SV\FKR�HPRWLRQDO�FRPSRQHQWV�DUH�DGGHG�WR�WKH�
LQWHJUDWHG�LQGLFDWRU�RI�KHDOWK��7KH�FRQFHSW�RI�KRPHRVWDWLF�FDSDFLW\�LV�XVHG�
IRU�WKH�PHDQLQJIXO�LQWHUSUHWDWLRQ�RI�WKH�LQWHJUDO�KHDOWK�UHVHUYHV�LQGLFDWRU��
$FFRUGLQJ�WR�WKLV�FRQFHSW�DOO�WKH�REVHUYHG�SDUDPHWHUV�LQFOXGLQJ�LQWHJUDWHG�
RQHV� DUH� GLYLGHG� LQWR� �� DUHDV�WKH� DUHD� RI� RSWLPDO� KHDOWK�� WKH� DUHD� RI�
VXERSWLPDO�KHDOWK��DUHD�RI�D�SUH�H[LVWLQJ�GLVHDVH�DQG�WKH�DUHD�RI�D�GLVHDVH��
,QGLFDWRUV�RI�RYHUDOO�ERG\�UHVHUYHV�UDQJHG�IURP����WR��������7KH�VRPDWLF�
FRPSRQHQW� UDQJHG� IURP� ����� WR� ������� ,QGLFDWRUV� RI� SV\FKR�HPRWLRQDO�
FRPSRQHQW�KHDOWK�UDQJHG�IURP������WR������7KH�JUHDWHVW�YDULDWLRQV�ZHUH�
IRXQG�LQ�WKH�DQDO\VLV�RI�LQGLFDWRUV�RI�KRPHRVWDWLF�FRPSRQHQWV�í�IURP����
WR������&RQFOXVLRQ��7KH�XVDJH�RI�WKH�FRPSOH[�³6RXUFHV�RI�+HDOWKª�DOORZV�
WR�LGHQWLI\�WKH�SK\VLFDO�DQG�SK\VLRORJLFDO�GHYLDWLRQ�RI�KHDOWK�UHVHUYHV�RQ�
WKH� EDVLV� RI� REMHFWLYH�PHWKRGV� RI� UHVHDUFK� WKDW� JLYHV� WKH� SRVVLELOLW\� RI�
UHFRPPHQGLQJ�+6&�WR�DVVHVV�VWXGHQWV¶�KHDOWK�UHVHUYHV�

ɇȿɄɈɌɈɊɕȿ� ɉɊɈȻɅȿɆɕ� Ʌȿɑȿɇɂə� ɂ� ɉɊɈɎɂɅȺɄɌɂɄɂ�
ɈɋɌȿɈɉɈɊɈɁȺ�ȼ�ɉɈɅɂɄɅɂɇɂɑȿɋɄɂɏ�ɍɋɅɈȼɂəɏ
Ⱥ�ɂ��Ƚɪɟɱɭɯɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�ɒ��Ⱦɭɛɢɧɚ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɝɥɚɫɧɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ȼɫɟɦɢɪɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� �������� ɨɫɬɟɨɩɨɪɨɡ� �Ɉɉ�� ±� ɡɚɛɨɥɟɜɚɧɢɟ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ� ɫɧɢɠɟɧɢɟɦ� ɤɨɫɬɧɨɣ� ɦɚɫɫɵ� ɢ� ɧɚɪɭɲɟɧɢɟɦ�
ɦɢɤɪɨɚɪɯɢɬɟɤɬɨɧɢɤɢ�ɤɨɫɬɢ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɜɵɲɟɧɢɸ�ɟɟ�ɯɪɭɩɤɨɫɬɢ�
ɢ�ɩɨɫɥɟɞɭɸɳɟɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɪɢɫɤɚ�ɩɟɪɟɥɨɦɨɜ��ɗɬɨ�ɜɥɟɱɟɬ�ɡɚ�ɫɨɛɨɣ�
ɩɨɞɴɟɦ� ɭɪɨɜɧɹ� ɢɧɜɚɥɢɞɧɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ� ɫɪɟɞɢ� ɥɢɰ� ɩɨɠɢɥɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ɢ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɜɨɡɪɚɫɬɚɧɢɟ� ɦɚɬɟɪɢɚɥɶɧɵɯ� ɡɚɬɪɚɬ�
ɝɨɫɭɞɚɪɫɬɜɚ� ɜ� ɨɛɥɚɫɬɢ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɩɪɢ� ɨɤɚɡɚɧɢɢ� ɩɨɦɨɳɢ�
ɛɨɥɶɧɵɦ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭɥɭɱɲɟɧɢɟ�ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ�ɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɨɫɬɟɨɩɨɪɨɡɚ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɨɪɢɬɟɬɧɵɯ�ɡɚɞɚɱ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��
Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɜ� ɷɬɨɣ� ɨɛɥɚɫɬɢ� ɹɜɥɹɸɬɫɹ�
ɮɚɪɦɚɤɨɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɤɨɬɨɪɵɟ�ɜ�Ⱥɫɬɪɚɯɚɧɫɤɨɦ�
ɪɟɝɢɨɧɟ� ɧɟ� ɩɪɨɜɨɞɢɥɢɫɶ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ�
ɧɚɡɧɚɱɟɧɢɹ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ��Ʌɋ��ɩɨ�ɩɪɨɮɢɥɚɤɬɢɤɟ�ɢ�ɥɟɱɟɧɢɸ�
ɨɫɬɟɨɩɨɪɨɡɚ� ɭ� ɞɢɫɩɚɧɫɟɪɧɵɯ� ɛɨɥɶɧɵɯ� ɫ� ɪɚɡɥɢɱɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɢ�
ɫɨɨɬɜɟɬɫɬɜɢɟ�ɟɟ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱥɦɛɭɥɚɬɨɪɧɵɟ�
ɤɚɪɬɵ� ��� ɩɚɰɢɟɧɬɨɜ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɞɢɫɩɚɧɫɟɪɧɨɦ� ɭɱɟɬɟ� ɜ� ȽȻɍɁ�
Ⱥɫɬɪɚɯɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ©Ƚɨɪɨɞɫɤɚɹ� ɩɨɥɢɤɥɢɧɢɤɚ� ʋ� �ª� ɢ� ȽȻɍɁ�
Ⱥɫɬɪɚɯɚɧɫɤɨɣ�ɨɛɥɚɫɬɢ�©Ƚɨɪɨɞɫɤɚɹ�ɩɨɥɢɤɥɢɧɢɤɚ�ʋ��ª��ȼ�ɫɩɟɰɢɚɥɶɧɨ�
ɪɚɡɪɚɛɨɬɚɧɧɵɟ� ɤɚɪɬɵ� ɜɧɨɫɢɥɢɫɶ� ɫɜɟɞɟɧɢɹ� ɨ� Ʌɋ�� ɧɚɡɧɚɱɚɟɦɵɟ� ɞɥɹ�
ɥɟɱɟɧɢɹ� ɢ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɨɫɬɟɨɩɨɪɨɡɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɨɥɶɲɭɸ� ɞɨɥɸ�
ɚɧɚɥɢɡɢɪɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥɢ� ɠɟɧɳɢɧɵ� ±� �������������
ɦɭɠɱɢɧ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɛɵɥɨ� ������������� ȼɟɫɶ� ɚɧɚɥɢɡɢɪɭɟɦɵɣ�
ɤɨɧɬɢɧɝɟɧɬ�ɛɨɥɶɧɵɯ�ɩɨ�ɜɨɡɪɚɫɬɭ�ɪɚɫɩɪɟɞɟɥɢɥɫɹ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɱɬɨ�
ɧɚɢɛɨɥɶɲɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɫɨɫɬɚɜɢɥɢ�ɝɪɭɩɩɵ���±���ɥɟɬ���������������
ɢ� ��±��� ɥɟɬ� ��������������� ɇɚɢɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɛɨɥɶɧɵɯ� ±� ɫ�
ɪɟɜɦɚɬɨɢɞɧɵɦ�ɚɪɬɪɢɬɨɦ�������ɦɟɧɶɲɟ�±�ɫ�ɤɨɤɫɚɪɬɪɨɡɨɦ�������Ⱦɢɚɝɧɨɡ�
©ɨɫɬɟɨɩɨɪɨɡª�ɛɵɥ�ɩɨɫɬɚɜɥɟɧ�ɥɢɲɶ�ɜ�ɬɪɟɯ�ɫɥɭɱɚɹɯ��ɢ�ɜ�ɞɜɭɯ�ɫɥɭɱɚɹɯ�
ɬɚɤɚɹ� ɩɚɬɨɥɨɝɢɹ� ɜɨɡɧɢɤɥɚ� ɧɚ� ɮɨɧɟ� ɩɪɢɦɟɧɟɧɢɹ� ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɧɵɯ�
ɩɪɟɩɚɪɚɬɨɜ�� Ɉɫɬɚɥɶɧɵɟ� ɩɚɰɢɟɧɬɵ� ɢɦɟɥɢ� ɞɢɚɝɧɨɡɵ� ©ɝɨɧɚɪɬɪɨɡª�
ɢ� ©ɫɨɫɬɨɹɧɢɟ� ɩɨɫɥɟ� ɬɨɬɚɥɶɧɨɝɨ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɹ� ɤɨɥɟɧɧɨɝɨ� ɢ�
ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ� ɫɭɫɬɚɜɨɜª� �ɩɨ� ���� ©ɩɫɨɪɢɚɬɢɱɟɫɤɢɣ� ɚɪɬɪɢɬª� ���� ɢ�
ɞɪ�� ɉɨ� ɩɨɥɭɱɟɧɧɵɦ� ɞɚɧɧɵɦ�� ɫɪɟɞɢ� ɩɪɟɩɚɪɚɬɨɜ�� ɩɪɢɦɟɧɹɟɦɵɯ� ɞɥɹ�
ɩɪɨɮɢɥɚɤɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ� Ɉɉ�� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɧɚɡɧɚɱɚɟɬɫɹ� Ʉɚɥɶɰɢɣ�
'�� ���� ɧɚɡɧɚɱɟɧɢɣ��� ɜ� ɦɟɧɶɲɟɦ� ɤɨɥɢɱɟɫɬɜɟ� ɫɥɭɱɚɟɜ� ±� ɫɨɜɦɟɫɬɧɨ� ɫ�
Ɇɢɚɤɚɥɶɰɢɤɨɦ� ������Ɍɚɤɠɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ�ɧɚɡɧɚɱɟɧɢɟ�Ʉɚɥɶɰɟɦɢɧɚ�
������ Ɉɫɬɚɥɨɧɚ� ���� ɢ� Ⱥɥɶɮɚ� '��Ɍɟɜɚ� ����� Ɉɫɬɚɥɶɧɵɟ� ɩɪɟɩɚɪɚɬɵ�
ɧɚɡɧɚɱɚɥɢɫɶ� ɜ� ɟɞɢɧɢɱɧɵɯ� ɫɥɭɱɚɹɯ�� ȼɵɜɨɞɵ�� Ɉɉ� ɪɚɫɩɪɨɫɬɪɚɧɟɧ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɫɪɟɞɢ� ɠɟɧɳɢɧ� ��� ɥɟɬ�� Ⱥɧɬɢɨɫɬɟɨɩɨɪɨɬɢɱɟɫɤɢɟ�
ɩɪɟɩɚɪɚɬɵ� ɧɚɡɧɚɱɚɸɬɫɹ�� ɛɨɥɶɲɟɣ� ɱɚɫɬɶɸ�� ɞɥɹ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɷɬɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɫɪɟɞɢ� ɩɪɟɩɚɪɚɬɨɜ� ɧɚɢɛɨɥɟɟ� ɧɚɡɧɚɱɚɟɦɵɦɢ� ɹɜɥɹɸɬɫɹ�
ɩɪɟɩɚɪɚɬɵ� ɤɚɥɶɰɢɹ� �Ʉɚɥɶɰɢɣ� '���� Ɉɫɬɟɨɩɨɪɨɡ� ɹɜɥɹɟɬɫɹ� ɜɟɫɶɦɚ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ�� ɧɨ�� ɬɟɦ� ɧɟ� ɦɟɧɟɟ�� ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ⱥɫɬɪɚɯɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� �ɤɚɤ� ɢ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ� ɪɟɝɢɨɧɨɜ� Ɋɨɫɫɢɢ��� ɇɟɞɨɫɬɚɬɨɱɧɚɹ� ɧɚɡɧɚɱɚɟɦɨɫɬɶ� Ʌɋ�
ɨɛɴɹɫɧɹɟɬɫɹ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�� ɫɥɨɠɧɨɫɬɹɦɢ� ɫ� ɞɢɚɝɧɨɫɬɢɤɨɣ� ɷɬɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� ɪɟɝɢɨɧɚ� ɨɬɫɭɬɫɬɜɭɟɬ� ɚɩɩɚɪɚɬɭɪɚ� ɞɥɹ�
ɞɟɧɫɢɬɨɦɟɬɪɢɱɟɫɤɨɝɨ�ɨɩɪɟɞɟɥɟɧɢɹ�Ɉɉ�

620(� 352%/(06� 2)� 75($70(17� $1'� 35(9(17,21� 2)�
267(232526,6�,1�2873$7,(17�&21',7,216
$�,��*UHFKXNKLQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��'�6��'XELQD
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ�� $FFRUGLQJ� WR� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� ��������
RVWHRSRURVLV� �23�� ±� D� GLVHDVH� FKDUDFWHUL]HG� E\� ORZ� ERQH� PDVV� DQG�
GHVWUXFWLRQ� RI� PLFUR�DUFKLWHFWXUH� RI� ERQH� WKDW� OHDGV� WR� D� ULVH� RI� LWV�
IUDJLOLW\� DQG� WKH� VXEVHTXHQW� LQFUHDVHG� ULVN� RI� IUDFWXUH�� 7KLV� HQWDLOV� WKH�
ULVH� RI� GLVDELOLW\� DQG� GHDWK� DPRQJ� WKH� HOGHU� SHRSOH�� DQG�� DFFRUGLQJO\��
UDLVH�RI�PDWHULDO�FRVWV�IRU�WKH�VWDWH�LQ�WKH�DUHD�RI�KHDOWK�FDUH�LQ�SDWLHQWV¶�
KHOS��7KXV�� LPSURYHPHQW�RI� WUHDWPHQW�DQG�SUHYHQWLRQ�RI�RVWHRSRURVLV� LV�
RQH� RI� WKH� KHDOWK� FDUH� SULRULWLHV�� )XQGDPHQWDO� GLUHFWLRQ� LQ� WKLV� DUHD� DUH�
3KDUPDFRHSLGHPLRORJLFDO� VWXGLHV� WKDW� LQ� WKH� $VWUDNKDQ� UHJLRQ� ZHUH�
QRW� FDUULHG� RXW��$LP��7KH� DLP� RI� WKLV�ZRUN�ZDV� WR� LGHQWLI\� SUHVFULELQJ�
UHPHGLHV� IRU� WKH�SUHYHQWLRQ�DQG� WUHDWPHQW�RI�RVWHRSRURVLV� LQ�D�JURXS�RI�
SDWLHQWV�ZLWK�GLIIHUHQW� SDWKRORJLHV��0DWHULDOV� DQG�PHWKRGV��0DWHULDO� IRU�
WKH�VWXG\�ZHUH�WKH�KRVSLWDO�UHFRUGV�RI����SDWLHQWV�ZKR�DUH�DW�D�GLVSHQVDU\�
LQ�$VWUDNKDQ�UHJLRQ�DW�©RXWSDWLHQW�KRVSLWDO�ʋ��ª�DQG�©RXWSDWLHQW�KRVSLWDO�
ʋ��ª��$W� WKH� VSHFLDO� FDUGV� LQIRUPDWLRQ� DERXW� GUXJV� IRU� SUHYHQWLRQ� DQG�
WUHDWPHQW� RI� RVWHRSRURVLV� ZDV� UHFRUGHG�� 5HVXOWV�� /DUJHU� VKDUH� RI� WKH�
DQDO\]HG� SDWLHQWV� ZHUH� ZRPHQ� ±� ������������� PHQ� ZHUH� UHVSHFWLYHO\�
�������������(QWLUH�FRQWLQJHQW�RI�SDWLHQWV�ZDV�GLVWULEXWHG�E\�DJH�LQ�VXFK�
ZD\�VR�WKDW� WKH�ODUJHVW�VKDUH�DPRXQWHG�IRU�JURXS�DJHG�RI����±����\HDUV�
�������������� DQG� ��� ±� ��� \HDUV� ���������������7KH� JUHDWHVW� QXPEHU�
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RI�SDWLHQWV�VXIIHU�IURP�UKHXPDWRLG�DUWKULWLV�������OHVV�±�IURP�FR[DUWKURVLV�
������7KH�GLDJQRVLV�RI�©RVWHRSRURVLVª�ZDV�RQO\�LQ�WKUHH�FDVHV��DQG�LQ�WZR�
FDVHV�WKLV�SDWKRORJ\�RFFXUUHG�GXULQJ�WUHDWPHQW�ZLWK�FRUWLFRVWHURLGV��7KH�
UHPDLQLQJ�SDWLHQWV�KDG�GLDJQRVHV�©JRQDUWURVLVª�DQG�©VWDWH�DIWHU�WRWDO�NQHH�
DQG�KLS�MRLQWVª������©SVRULDWLF�DUWKULWLVª������HWF��)URP�WKH�REWDLQHG�GDWD��
DPRQJ�WKH�GUXJV�XVHG�IRU�WKH�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�23��PRVW�RIWHQ�
DGPLQLVWHUHG�&DOFLXP�'��������LQ�IHZHU�FDVHV�±�WRJHWKHU�ZLWK�0LDNDOWVLN�
������ ,W� LV� DOVR� FRPPRQ� SXUSRVH�&DOFHPLQ� ������2VWDORQ� ���� DQG�$OSKD�
'��7HYD�����HWF��2WKHU�GUXJV�SUHVFULEHG�LQ�LQGLYLGXDO�FDVHV��&RQFOXVLRQ��
23�LV�GLVWULEXWHG�PDLQO\�DPRQJ�ZRPHQ�RI����\HDUV�ROG��$QWLRVWHRSRURVLV�
GUXJV� DUH� SUHVFULEHG� PDLQO\� IRU� SUHYHQWLRQ� RI� WKLV� GLVHDVH�� DPRQJ� WKH�
GUXJV� FDOFLXP� VXSSOHPHQWV� DUH� DSSRLQWHG� SULPDULO\� �&DOFLXP� '����
2VWHRSRURVLV�LV�D�FRPPRQ�GLVHDVH��EXW�LW� LV�QRW�DOZD\V�GLDJQRVHG�LQ�WKH�
$VWUDNKDQ�UHJLRQ��/DFN�RI�SUHVFULELQJ�RI�UHPHGLHV�H[SODLQV�SULPDULO\�E\�
WKH�GLI¿FXOWLHV�LQ�GLDJQRVLV�RI�WKH�GLVHDVH��LQ�WKH�$VWUDNKDQ�UHJLRQ�WKHUH�LV�
QR�HTXLSPHQW�IRU�GHQVLWRPHWULF�GHWHUPLQDWLRQ�RI�23�

ɂɆɆɍɇɈȽɂɋɌɈɏɂɆɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɋɌɊɍɄɌɍɊ�ɋȿɅȿɁȿɇɄɂ�ɆɕɒȿɃ�ȼ�ɉȿɊȼɕȿ�ɋɍɌɄɂ�
ɉɈɋɅȿ�ɂȽɅɈɍɄȺɅɕȼȺɇɂə
Ɉ�ɋ��Ʉɪɨɬɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ȿ�Ⱥ��Ƚɭɪɶɹɧɨɜɚ
ɑɭɜɚɲɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɂ�ɇ�ɍɥɶɹɧɨɜɚ��
ɑɟɛɨɤɫɚɪɵ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɂɝɥɨɭɤɚɥɵɜɚɧɢɟ��ɂɍ��ɨɤɚɡɵɜɚɟɬ�ɫɬɢɦɭɥɢɪɭɸɳɢɟ�ɞɟɣɫɬɜɢɟ�
ɧɚ� ɜɫɟ� ɡɜɟɧɶɹ� ɢɦɦɭɧɢɬɟɬɚ�� ɧɨ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɧɚ� ɤɥɟɬɨɱɧɵɣ�
ɢɦɦɭɧɢɬɟɬ�ɢ�ɮɚɤɬɨɪɵ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�ɨɪɝɚɧɢɡɦɚ��
ɗɬɨɬ�ɷɮɮɟɤɬ�ɪɟɚɥɢɡɭɟɬɫɹ�ɩɭɬɟɦ�ɢɡɦɟɧɟɧɢɹ�ɚɤɬɢɜɧɨɫɬɢ�ɰɟɧɬɪɚɥɶɧɵɯ�
ɢ�ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�ɨɪɝɚɧɨɜ�ɢɦɦɭɧɨɝɟɧɟɡɚ��Ɉɞɧɚɤɨ�ɜ� ɥɢɬɟɪɚɬɭɪɟ�ɧɟɬ�
ɞɚɧɧɵɯ�ɨ�ɯɚɪɚɤɬɟɪɟ�ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɤɥɟɬɨɱɧɨɝɨ�
ɫɨɫɬɚɜɚ� ɜ� ɥɢɦɮɨɢɞɧɵɯ� ɷɥɟɦɟɧɬɚɯ� ɫɟɥɟɡɟɧɤɢ� ɢ� ɨ� ɜɪɟɦɟɧɧɨɣ�
ɫɨɩɨɞɱɢɧɟɧɧɨɫɬɢ�ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɂɍ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɰɢɬɨɫɬɪɭɤɬɭɪ�
ɫɟɥɟɡɟɧɤɢ�ɦɵɲɟɣ�ɜ���ɫɭɬɤɢ�ɩɨɫɥɟ�ɂɍ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�����ɛɟɥɵɯ�
ɛɟɫɩɨɪɨɞɧɵɯ�ɦɵɲɟɣ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɝɪɭɩɩɵ����ɹ�±�ɢɧɬɚɤɬɧɚɹ�±�
ɛɟɡ�ɜɨɡɞɟɣɫɬɜɢɹ��ʋ ������ɹ�±�ɤɨɧɬɪɨɥɶɧɚɹ�±�ɂɍ�ɩɪɨɜɨɞɢɥɢ�ɫɛɨɤɭ�ɨɬ�
ɦɟɪɢɞɢɚɧɚ��ɪɹɞɨɦ�ɫ�ɤɚɠɞɨɣ�ɢɫɫɥɟɞɨɜɚɧɧɨɣ�ɬɨɱɤɨɣ�ɚɤɭɩɭɧɤɬɭɪɵ��ɌȺ��
ɧɚ�ɪɚɫɫɬɨɹɧɢɢ���ɦɦ��ʋ �������ɹ�±�ɨɩɵɬɧɚɹ�±�ɂɍ�ɩɪɨɜɨɞɢɥɢ�ɜ�ɬɟɱɟɧɢɟ����
ɦɢɧ��ɜ�ɌȺ�*9����ɢ�/,�����ʋ �����ɋ�ɩɨɦɨɳɶɸ�ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ�
ɦɟɬɨɞɢɤ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ� ɚɧɬɢɬɟɥ� ɢɫɫɥɟɞɨɜɚɧɵ�
ɨɫɨɛɟɧɧɨɫɬɢ�ɫɟɥɟɡɟɧɤɢ�ɦɵɲɟɣ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɂɍ�ɱɟɪɟɡ������ɢ����ɱɚɫ��
ɩɨɫɥɟ� ɩɪɨɰɟɞɭɪɵ�� Ɋɚɡɥɢɱɢɹ� ɫɱɢɬɚɥɢɫɶ� ɞɨɫɬɨɜɟɪɧɵɦɢ� ɩɪɢ� S�������
Ɋɟɡɭɥɶɬɚɬɵ��Ȼɵɥɚ�ɩɨɞɫɱɢɬɚɧɚ�ɭɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�&'���ɢ�&'����ɤɥɟɬɨɤ�
ɜ� �� ɫɬɪɭɤɬɭɪɚɯ� ɫɟɥɟɡɟɧɤɢ�� ɤɪɚɫɧɚɹ�ɩɭɥɶɩɚ� �Ʉɉ���ɦɚɪɝɢɧɚɥɶɧɚɹ� ɡɨɧɚ�
�ɆɁ��� ɩɟɪɢɚɪɬɟɪɢɚɥɶɧɚɹ� ɥɢɦɮɨɢɞɧɚɹ� ɦɭɮɬɚ� �ɉȺɅɆ��� ɪɟɚɤɬɢɜɧɵɣ�
ɰɟɧɬɪ� ɥɢɦɮɨɢɞɧɨɝɨ� ɭɡɟɥɤɚ� �Ɋɐ� Ʌɍ��� ɉɪɢ� ɨɤɪɚɲɢɜɚɧɢɢ� ɫɪɟɡɨɜ�
ɫɟɥɟɡɟɧɤɢ�ɢɧɬɚɤɬɧɨɣ�ɝɪɭɩɩɵ�ɧɚ�&'���ɢɯ�ɭɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�ɜ�Ʉɉ�ɢ�ɆɁ�
ɫɟɥɟɡɟɧɤɢ�ɛɵɥɚ�ɜɵɲɟ��ɱɟɦ�ɜ�Ɋɐ�ɢ�ɉȺɅɆ��ɂɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɨɟ�
ɨɤɪɚɲɢɜɚɧɢɟ� ɧɚ� &'���� ɜɵɹɜɢɥɨ� ɢɯ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɭɞɟɥɶɧɭɸ�
ɩɥɨɳɚɞɶ� ɜ� ɆɁ� ɢɧɬɚɤɬɧɨɣ� ɝɪɭɩɩɵ� ɠɢɜɨɬɧɵɯ�� ɑɟɪɟɡ� �� ɱ� ɩɨɫɥɟ� ɂɍ�
ɭɞɟɥɶɧɚɹ� ɩɥɨɳɚɞɶ� &'��� ɤɥɟɬɨɤ� ɜɨ� ɜɫɟɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɩɨɩɭɥɹɰɢɹɯ�
ɫɟɥɟɡɟɧɤɢ� ɞɨɫɬɨɜɟɪɧɨ� ɩɪɟɜɵɲɚɟɬ� ɩɨɤɚɡɚɬɟɥɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�
ɠɢɜɨɬɧɵɯ��ɜ�Ʉɉ�±�ɧɚ���������ɜ�ɆɁ�±�ɧɚ���������ɜ�ɉȺɅɆ�±�ɧɚ���������
ɜ�Ɋɐ�Ʌɍ�±�ɛɨɥɟɟ�ɱɟɦ�ɜ���ɪɚɡɚ��ɉɨ�ɩɪɨɲɟɫɬɜɢɢ���ɱɚɫ��ɩɨɫɥɟ�ɩɪɨɰɟɞɭɪɵ�
ɭɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�&'���ɤɥɟɬɨɤ�ɞɨɫɬɨɜɟɪɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɜ�Ʉɉ�ɧɚ�
��������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɪɟɞɵɞɭɳɢɦ�ɫɪɨɤɨɦ��ɚ�ɜ�Ɋɐ�Ʌɍ�í�ɛɨɥɟɟ�ɱɟɦ�
ɜ���ɪɚɡɚ�±�ɦɚɤɫɢɦɚɥɶɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɧɚ�ɜɫɟɯ�ɫɪɨɤɚɯ�ɧɚɛɥɸɞɟɧɢɹ��ɬɨɝɞɚ�
ɤɚɤ�ɜ�ɆɁ�ɫɧɢɠɚɟɬɫɹ�ɧɚ���������ɚ�ɜ�ɉȺɅɆ�±�ɧɚ���������ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ�ɩɪɟɞɵɞɭɳɢɦ�ɫɪɨɤɨɦ��ɑɟɪɟɡ����ɱɚɫ��ɭɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�&'���ɤɥɟɬɨɤ�
ɞɨɫɬɨɜɟɪɧɨ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɪɟɞɵɞɭɳɢɦ�ɫɪɨɤɨɦ�±�ɜ�
Ʉɉ�ɜ���ɪɚɡɚ�� ɜ�ɆɁ�ɢ�ɜ�ɉȺɅɆ�±�ɛɨɥɟɟ�ɱɟɦ�ɜ�����ɪɚɡɚ�� ɚ� ɜ�Ɋɐ�Ʌɍ�±�
ɫɧɢɠɚɟɬɫɹ�ɧɚ���������ɉɨ�ɢɫɬɟɱɟɧɢɢ���ɱɚɫ��ɭɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�&'����
ɤɥɟɬɨɤ�ɬɚɤɠɟ�ɞɨɫɬɨɜɟɪɧɨ�ɩɪɟɜɵɲɚɟɬ�ɩɨɤɚɡɚɬɟɥɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�
ɠɢɜɨɬɧɵɯ�ɜɨ�ɜɫɟɯ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɫɬɪɭɤɬɭɪɚɯ��ɜ�Ʉɉ�ɧɚ���������ɜ�ɆɁ�
í�ɧɚ���������ɜ�ɉȺɅɆ�í�ɛɨɥɟɟ�ɱɟɦ�ɜ���ɪɚɡɚ��ɜ�Ɋɐ�Ʌɍ�ɛɨɥɟɟ�ɱɟɦ�ɜ���
ɪɚɡɚ��ɍɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�&'�����ɤɥɟɬɨɤ�ɱɟɪɟɡ���ɱɚɫ��ɩɨɫɥɟ�ɩɪɨɰɟɞɭɪɵ�
ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɪɟɞɵɞɭɳɢɦ�ɫɪɨɤɨɦ�ɩɨɜɵɲɚɟɬɫɹ�ɜ�Ʉɉ�ɛɨɥɟɟ�ɱɟɦ�ɜ���
ɪɚɡɚ��ɜ�ɆɁ�í�ɧɚ���������ɜ�ɉȺɅɆ�í�ɛɨɥɟɟ�ɱɟɦ�ɜ�����ɪɚɡɚ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�
ɜ�Ɋɐ�Ʌɍ�ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�ɫɧɢɠɚɟɬɫɹ�ɧɚ���������ȼɨ�ɜɫɟɯ�ɢɡɭɱɟɧɧɵɯ�
ɫɬɪɭɤɬɭɪɚɯ� ɫɟɥɟɡɟɧɤɢ� ɱɟɪɟɡ� ��� ɱ� ɩɨɫɥɟ� ɂɍ� ɭɞɟɥɶɧɚɹ� ɩɥɨɳɚɞɶ�
&'���� ɤɥɟɬɨɤ� ɩɨɜɵɲɚɟɬɫɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɪɟɞɵɞɭɳɢɦ� ɫɪɨɤɨɦ�� ɢ�
ɞɨɫɬɢɝɚɟɬ�ɦɚɤɫɢɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ��ɍɞɟɥɶɧɚɹ�ɩɥɨɳɚɞɶ�&'����ɤɥɟɬɨɤ�
ɩɨɜɵɲɚɟɬɫɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɪɟɞɵɞɭɳɢɦ� ɫɪɨɤɨɦ� ɜ�Ʉɉ�ɧɚ� ��������
ɜ�ɉȺɅɆ�í�ɧɚ��������� ɜ�Ɋɐ�Ʌɍ�í�ɧɚ���������ȼɵɜɨɞɵ��ɍɜɟɥɢɱɟɧɢɟ�

ɭɞɟɥɶɧɨɣ�ɩɥɨɳɚɞɢ�&'���ɢ�&'����ɤɥɟɬɨɤ�ɛɨɥɟɟ��ɱɟɦ�ɜ���ɪɚɡɚ�ɱɟɪɟɡ����
ɱ�ɩɨɫɥɟ�ɂɍ�ɜ�Ʉɉ��ɆɁ��ɉȺɅɆ�ɫɟɥɟɡɟɧɤɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɤɬɢɜɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ�
ɩɪɨɥɢɮɟɪɚɰɢɢ� ɢ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ� ɜ� ɨɪɝɚɧɟ� ɢ� ɨ� ɫɩɟɰɢɮɢɱɟɫɤɨɦ�
ɜɥɢɹɧɢɢ�ɂɍ�ɧɚ�ɧɟɝɨ��ɚ�ɬɚɤɠɟ�ɦɨɠɟɬ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ�ɨɛ�ɚɤɬɢɜɚɰɢɢ�
ɢɦɦɭɧɨɤɨɦɟɬɟɧɬɧɵɯ� ɤɥɟɬɨɤ�� ɜɟɞɭɳɟɣ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɫɢɫɬɟɦɧɨɣ�
ɢɦɦɭɧɧɨɣ�ɪɟɚɤɰɢɢ�

,00812+,672&+(0,&$/� )($785(6� 2)� 63/((1�
6758&785(6�21�7+(�),567�'$<�$)7(5�$&8381&785(
2�6��.URWNRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��(�$��*XULLDQRYD
&KXYDVK�6WDWH�8QLYHUVLW\��&KHERNVDU\��5XVVLD

,QWURGXFWLRQ��$FXSXQFWXUH��$&��KDV�D�VWLPXODWLQJ�HIIHFW�RQ�DOO�SDUWV�RI�WKH�
LPPXQH�V\VWHP�EXW�PRVWO\�RQ�FHOOXODU�LPPXQLW\�DQG�QRQVSHFL¿F�UHVLVWDQFH�
IDFWRUV��7KLV�HIIHFW�LV�UHDOL]HG�E\�FKDQJLQJ�WKH�DFWLYLW\�RI�WKH�FHQWUDO�DQG�
SHULSKHUDO�RUJDQV�RI�WKH�LPPXQH�V\VWHP��+RZHYHU��WKHUH�LV�QR�SXEOLVKHG�
GDWD�DERXW� LPPXQRKLVWRFKHPLFDO�FKDQJHV� LQ� WKH�FHOOXODU�FRPSRVLWLRQ�RI�
WKH� O\PSKRLG�FHOOV�RI� WKH�VSOHHQ�DQG� WKH� WHPSRUDU\�VXERUGLQDWLRQ�XQGHU�
WKH� DFWLRQ� RI� WKH� ERG\� $&�� $LP�� 7R� VWXG\� WKH� LPPXQRKLVWRFKHPLFDO�
FKDQJHV�LQ�WKH�VWUXFWXUHV�RI�WKH�VSOHHQ�RI�PLFH���GD\�DIWHU�$&��0DWHULDOV�
DQG�PHWKRGV�����ZKLWH�PDOH�RXWEUHG�PLFH�ZHUH�GLYLGHG�LQWR�JURXSV���VW�±�
LQWDFW�±�QR�LPSDFW��ʋ �����QG�±�FRQWURO�±�$&�FDUULHG�RXW�RQ�WKH�VLGH�RI�WKH�
PHULGLDQ��QHDU�HDFK�RI�WKH�H[DPLQHG�SRLQW�DFXSXQFWXUH��3$��DW�D�GLVWDQFH�
RI���PP��ʋ ����� WKH� WKLUG�±�H[SHULPHQWDO�±�$&�ZDV�SHUIRUPHG� IRU����
PLQ�DW����DQG�3$�*9�/,�����ʋ �����%\�PHDQV�RI�LPPXQRKLVWRFKHPLFDO�
WHFKQLTXHV� XVLQJ� PRQRFORQDO� DQWLERGLHV� IHDWXUHV� RI� VSOHHQ� XQGHU� $&�
LQÀXHQFH� WKURXJK� ��� �� DQG� ��� KRXUV� DIWHU� WKH� SURFHGXUH� ZHUH� VWXGLHG��
'LIIHUHQFHV�ZHUH�FRQVLGHUHG�VLJQL¿FDQW� LI�S�������5HVXOWV��6SHFL¿F�DUHD�
RI�&'���DQG�&'����FHOOV�LQ�WKH�VSOHHQ���VWUXFWXUHV�ZDV�FDOFXODWHG��UHG�
SXOS��53���PDUJLQDO�]RQH��0=���SHULDUWHULDO� O\PSKRLG�FRXSOLQJ��3$/&���
UHDFWLYH� FHQWHU� O\PSKRLG� QRGXOH� �5&� /1��� ,Q� VWDLQHG� VHFWLRQV� RI� WKH�
VSOHHQ� RI� LQWDFW� JURXS� IRU� &'��� WKHLU� VSHFL¿F� DUHD� LQ� WKH� 53� DQG�0=�
RI� WKH� VSOHHQ�ZDV� KLJKHU� WKDQ� LQ�.3� DQG� 3$/&�� ,PPXQRKLVWRFKHPLFDO�
VWDLQLQJ�IRU�&'�����UHYHDOHG�WKHLU�PD[LPXP�RI�VSHFL¿F�DUHD�LQ�WKH�0=�
LQ�JURXS�RI� LQWDFW�DQLPDOV����K�DIWHU�$&�WKH�VSHFL¿F�DUHD�RI�&'���FHOOV�
LQ�DOO�SRSXODWLRQV¶�VWXGLHG�VSOHHQ�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�FRQWURO�
DQLPDOV��LQ�53�±���������LQ�WKH�0=�DW���������DW��������IRU�3$/&��LQ�
5&�/1�PRUH�WKDQ���WLPHV��$IWHU���KRXUV�DIWHU�WKH�SURFHGXUH�VSHFL¿F�DUHD�
RI�&'���FHOOV�LQFUHDVHG�VLJQL¿FDQWO\�LQ�WKH�53�DW��������FRPSDUHG�ZLWK�
WKH�SUHYLRXV�SHULRG��DQG�LQ�5&�/&�PRUH�WKDQ���WLPHV�±�WKH�PD[LPXP�UDWH�
DW� DOO� REVHUYDWLRQ� SHULRGV��ZKLOH� LW� GHFUHDVHV� LQ�0=�E\� �������� DQG� LQ�
3$/&�±�E\��������FRPSDUHG�ZLWK� WKH�SUHYLRXV�SHULRG��$IWHU����K�� WKH�
VSHFL¿F�DUHD�RI�&'���FHOOV�ZDV�VLJQL¿FDQWO\� LQFUHDVHG�FRPSDUHG� WR� WKH�
SUHYLRXV�SHULRG�LQ�53���WLPHV��LQ�WKH�0=�DQG�3$/&�PRUH�WKDQ�����WLPH��
DQG�LQ�5&�/8�UHGXFHG�DW���������$IWHU���K�WKH�VSHFL¿F�DUHD�RI�&'����
FHOOV�ZDV�DOVR�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�FRQWURO�JURXS��LQ�DOO�VWUXFWXUHV��
LQ�53�DW���������DW��������LQ�WKH�0=�DQG�LQ�3$/&�PRUH�WKDQ���WLPHV��
LQ�5&�/&�PRUH�WKDQ���WLPHV��7KH�VSHFL¿F�DUHD�RI�&'�����FHOOV�DIWHU���K�
DIWHU� WUHDWPHQW�DV�FRPSDUHG� WR� WKH�SUHFHGLQJ�SHULRG� LQ� WKH�53� LQFUHDVHV�
WR�PRUH�WKDQ���WLPHV��LQ�0=���������LQ�3$/&�PRUH�WKDQ�����WLPHV�DW�WKH�
VDPH�WLPH��LQ�WKH�5&�/1�WKLV�¿JXUH�LV�UHGXFHG�E\���������,Q�DOO�RI�WKH�
VWUXFWXUHV�RI� WKH�VSOHHQ����K�DIWHU� WKH�$&�VSHFL¿F�DUHD�RI�&'�����FHOOV�
LQFUHDVHG�DV� FRPSDUHG�ZLWK� WKH�SUHYLRXV�SHULRG�DQG� UHDFKHV�PD[LPXP��
7KH�VSHFL¿F�DUHD�RI�&'����FHOOV�LQFUHDVHG�DV�FRPSDUHG�ZLWK�WKH�SUHYLRXV�
SHULRG�LQ�WKH�53�DW��������DQG�������LQ�0=��LQ�3$/0�DW���������LQ�5&�
/&�DW���������&RQFOXVLRQ��,QFUHDVLQJ�WKH�VSHFL¿F�DUHD�RI�WKH�&'���DQG�
&'����FHOOV�PRUH�WKDQ�WZR�IROG�DW����KRXUV�DIWHU�WKH�53�$&��0=��VSOHQLF�
3$/0��LQ�FRPSDULVRQ�ZLWK�WKH�FRQWURO�JURXS��LQGLFDWLQJ�WKH�DFWLYDWLRQ�RI�
SUROLIHUDWLRQ� DQG� GLIIHUHQWLDWLRQ� LQ� RUJDQ� DQG� VSHFL¿F� HIIHFW� RQ� LW� XQGHU�
$&�DQG�PD\� DOVR� LQGLFDWH� DQ� DFWLYDWLRQ�RI� LPPXQRFRPSHWHQW� FHOOV� DQG�
IRUPLQJ�D�V\VWHPLF�LPPXQH�UHVSRQVH�

ɄɈɊɊȿɄɐɂə� ɉɊɈɐȿɋɋɈȼ� ɅɂɉɈɉȿɊɈɄɋɂȾȺɐɂɂ� ɉɊɂ�
ɈȻɌɍɊȺɐɂɈɇɇɈɃ�ɀȿɅɌɍɏȿ�ȼ�ɗɄɋɉȿɊɂɆȿɇɌȿ
Ɇ�Ⱦ��Ȼɚɝɚɩɨɜɚ��ɂ�Ⱥ��ɑɢɝɚɤɨɜɚ��ɋ�ȼ��Ʉɨɫɬɢɧ��ɋ�ɂ��ɏɜɨɫɬɭɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɇ��Ȼɟɥɹɟɜ
Ɇɨɪɞɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɇ�ɉ�� Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɩɪɢ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɟ�� ɜ� ɜɢɞɭ�
ɬɨɤɫɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ� ɛɢɥɢɪɭɛɢɧɚ�� ɚɤɬɢɜɢɪɭɸɬɫɹ� ɩɪɨɰɟɫɫɵ�
ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ�� ɢ� ɞɟɤɨɦɩɪɟɫɫɢɹ� ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ�
ɩɭɬɟɣ� ɩɨɥɧɨɫɬɶɸ� ɧɟ� ɫɬɚɛɢɥɢɡɢɪɭɟɬ� ɢɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
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ɋɪɚɜɧɢɬɶ� ɢɡɦɟɧɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ�
ɩɪɢ� ɨɛɬɭɪɚɰɢɨɧɧɨɦ� ɯɨɥɟɫɬɚɡɟ� ɧɚ� ɮɨɧɟ� ɤɨɪɪɟɤɰɢɢ� ɨɡɨɧɢɪɨɜɚɧɧɵɦ�
ɪɚɫɬɜɨɪɨɦ� ɧɚɬɪɢɹ� ɯɥɨɪɢɞɚ� ɢ� ɦɟɤɫɢɞɨɥɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ȼɵɩɨɥɧɟɧɵ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɧɚ� ��� ɫɨɛɚɤɚɯ� ɩɨɞ� ɜɧɭɬɪɢɜɟɧɧɵɦ�
ɬɢɨɩɟɧɬɚɥ�ɧɚɬɪɢɟɜɵɦ� ɧɚɪɤɨɡɨɦ� ɧɚ� ɦɨɞɟɥɢ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɢ��
ȼ� ɤɨɧɬɪɨɥɶɧɨɣ� ɫɟɪɢɢ� �Q ��� ɫɨɛɚɤɚɦ� ɧɚ� �� ɫɭɬɤɢ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɨɫɭɳɟɫɬɜɥɹɥɢ� ɞɟɤɨɦɩɪɟɫɫɢɸ� ɨɛɳɟɝɨ� ɠɟɥɱɧɨɝɨ� ɩɪɨɬɨɤɚ� ɛɟɡ�
ɩɨɫɥɟɞɭɸɳɟɣ� ɢɧɮɭɡɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ�� ȼɨ� �� ɫɟɪɢɢ� �Q ��� ɠɢɜɨɬɧɵɦ�
ɧɚ� �� ɫɭɬɤɢ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɞɟɤɨɦɩɪɟɫɫɢɸ� ɨɛɳɟɝɨ�
ɠɟɥɱɧɨɝɨ� ɩɪɨɬɨɤɚ� ɫ� ɢɧɮɭɡɢɨɧɧɨɣ� ɬɟɪɚɩɢɟɣ� ɜɧɭɬɪɢɜɟɧɧɵɦ� �ɜ�ɜ��
ɜɜɟɞɟɧɢɟɦ� ɨɡɨɧɢɪɨɜɚɧɧɨɝɨ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɚɫɬɜɨɪɚ� ɧɚɬɪɢɹ�
ɯɥɨɪɢɞɚ� �ɈɎɊ�� ɜ� ɬɟɱɟɧɢɟ� �� ɫɭɬɨɤ�� ȼ� �� ɫɟɪɢɢ� �Q ��� ɩɪɨɜɨɞɢɥɢ�
ɥɟɱɟɧɢɟ� ɜ�ɜ� ɢɧɮɭɡɢɹɦɢ� ���ɧɨɝɨ� ɪɚɫɬɜɨɪɚ�ɦɟɤɫɢɞɨɥɚ� ɜ� ɞɨɡɟ� ���� ɦɝ�
ɤɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɜɫɟɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɠɢɜɨɬɧɵɯ� ɤ� �� ɫɭɬɤɚɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɚɛɥɸɞɚɥɨɫɶ�ɩɨɜɵɲɟɧɢɟ�ɨɫɧɨɜɧɨɝɨ�ɦɚɪɤɟɪɚ�ɯɨɥɟɫɬɚɡɚ�
±� ɩɪɹɦɨɝɨ� ɛɢɥɢɪɭɛɢɧɚ� ±� ɩɨɱɬɢ� ɜ� ��� ɪɚɡ�� Ɍɚɤɠɟ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ�
ɩɨɜɵɲɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ȺɫȺɌ� ɢ� ȺɥȺɌ� ɜ� ��� ɪɚɡ�� ɇɚɛɥɸɞɚɥɨɫɶ�
ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ�� ɜ� ���� ɪɚɡɚ�
�ɪ��������� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɫɜɟɱɟɧɢɹ� ɩɥɚɡɦɵ� �,PD[��
ɜ�����ɪɚɡ� �ɪ��������� ɫɜɟɬɨɫɭɦɦɵ�ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ� �6�� ɜ�����ɪɚɡɚ�
�ɪ���������Ⱥɤɬɢɜɧɨɫɬɶ�ɤɚɬɚɥɚɡɵ�ɫɧɢɠɚɥɚɫɶ�ɜ�����ɪɚɡ��ɪ���������ɉɨɫɥɟ�
ɞɟɤɨɦɩɪɟɫɫɢɢ� ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ� ɩɭɬɟɣ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɫɟɪɢɢ� ɛɟɡ�
ɢɧɮɭɡɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɤ� ɢɫɯɨɞɭ� �� ɫɭɬɨɤ� ɧɚɛɥɸɞɟɧɢɹ� �ɤɨɧɬɪɨɥɶɧɚɹ�
ɫɟɪɢɹ��� ɭɪɨɜɟɧɶ� ɨɛɳɟɝɨ� ɛɢɥɢɪɭɛɢɧɚ� ɜ� ɤɪɨɜɢ� ɤ� ɤɨɧɰɭ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɩɪɟɜɵɲɚɥ�ɢɫɯɨɞɧɵɟ�ɡɧɚɱɟɧɢɹ�ɜ������ɪɚɡ��ɚ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɩɪɹɦɨɣ�
ɮɪɚɤɰɢɢ�ɭɤɚɡɵɜɚɥ�ɧɚ�ɧɚɪɭɲɟɧɢɹ�ɩɪɨɰɟɫɫɨɜ�ɤɨɧɴɸɝɚɰɢɢ��ɋɨɞɟɪɠɚɧɢɟ�
ɆȾȺ�ɫɨɫɬɚɜɢɥɨ������������ɦɤɦɨɥɶ�ɥ��ɪ���������ɤɚɬɚɥɚɡɵ�±����������
ɦɤɤɚɬ�ɥ��ɪ���������,PD[�±����������ɭɫɥ��ɟɞ���ɪ���������6�±���������ɭɫɥ��
ɟɞ���ɪ���������ɉɨɫɥɟ�ɜ�ɜ�ɜɜɟɞɟɧɢɹ�ɈɎɊ�ɠɢɜɨɬɧɵɦ���ɫɟɪɢɢ�ɩɨɤɚɡɚɬɟɥɶ�
ɆȾȺ�ɫɨɫɬɚɜɥɹɥ�����������ɦɤɦɨɥɶ�ɥ� �ɪ�������� ,PD[�±� ����������ɭɫɥ��
ɟɞ�� �ɪ������� ɢ� 6� ±� ��������� ɭɫɥ�� ɟɞ�� �ɪ�������� ɭɪɨɜɟɧɶ� ɤɚɬɚɥɚɡɵ� ±�
����������ɦɤɤɚɬ�ɥ��ɪ!�������ɇɚ�ɮɨɧɟ�ɜ�ɜ�ɜɜɟɞɟɧɢɹ�ɦɟɤɫɢɞɨɥɚ����ɫɟɪɢɹ��
ɧɚɛɥɸɞɚɥɢɫɶ� ɛɨɥɟɟ� ɪɚɧɧɢɟ� ɢ� ɜɵɪɚɠɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɢɯ�ɡɧɚɱɟɧɢɣ�ɜ�ɩɪɟɞɵɞɭɳɢɯ�ɫɟɪɢɹɯ��Ɍɚɤ��ɡɧɚɱɟɧɢɟ�ɆȾȺ�
ɫɨɫɬɚɜɥɹɥɨ� ���������� ɦɤɦɨɥɶ�ɥ� �ɪ�������� ,PD[� ±� ���������� ɭɫɥ�� ɟɞ��
�ɪ�������ɢ�6�±�����������ɭɫɥ��ɟɞ���ɪ��������ɍɪɨɜɟɧɶ�ɤɚɬɚɥɚɡɵ�ɫɨɫɬɚɜɢɥ�
���������� ɦɤɤɚɬ�ɥ� �ɪ!������� ȼɵɜɨɞɵ�� ��� Ɉɛɬɭɪɚɰɢɨɧɧɵɣ� ɯɨɥɟɫɬɚɡ�
ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɤɨɩɥɟɧɢɸ�ɩɪɨɞɭɤɬɨɜ�ɩɟɪɟɤɢɫɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ�
ɫ� ɭɝɧɟɬɟɧɢɟɦ� ɫɢɫɬɟɦɵ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɡɚɳɢɬɵ�� ��� ȼɧɭɬɪɢɜɟɧɧɵɟ�
ɢɧɮɭɡɢɢ�ɦɟɤɫɢɞɨɥɚ�ɩɪɢ�ɨɛɬɭɪɚɰɢɨɧɧɨɦ�ɯɨɥɟɫɬɚɡɟ�ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ�
ɨɡɨɧɢɪɨɜɚɧɧɨɝɨ� ɪɚɫɬɜɨɪɚ� ɧɚɬɪɢɹ� ɯɥɨɪɢɞɚ�� ɬɚɤ� ɤɚɤ� ɭɦɟɧɶɲɚɸɬ�
ɩɪɨɰɟɫɫɵ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɜ� ɛɨɥɟɟ� ɤɨɪɨɬɤɢɟ� ɫɪɨɤɢ��
ɩɨɜɵɲɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɮɟɪɦɟɧɬɨɜ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɡɚɳɢɬɵ�
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,QWURGXFWLRQ�� ,W� LV� NQRZQ� WKDW� WKH� PHFKDQLFDO� MDXQGLFH�� EHFDXVH� RI� WKH�
WR[LF� HIIHFW� RI� ELOLUXELQ�� OLSLG�SHUR[LGDWLRQ� DFWLYDWHV� DQG�GHFRPSUHVVLRQ�
RI� WKH�ELOLDU\�WUDFW� LV�QRW�IXOO\�VWDELOL]H�WKHP��$LP��7R�FRPSDUH�FKDQJHV�
LQ� LQGLFDWRUV� RI� OLSLG� SHUR[LGDWLRQ� LQ� REVWUXFWLYH� FKROHVWDVLV� DJDLQVW� WKH�
EDFNJURXQG� FRUUHFWLRQ� E\� R]RQDWHG� VROXWLRQ� RI� VRGLXP� FKORULGH� DQG�
PH[LGRO��0DWHULDOV�DQG�PHWKRGV��([SHULPHQWV�ZHUH�FDUULHG�RXW�RQ����GRJV�
XQGHU�LQWUDYHQRXV�WKLRSHQWDO�VRGLXP�DQHVWKHVLD�RQ�D�PRGHO�RI�REVWUXFWLYH�
MDXQGLFH��,Q�WKH�FRQWURO�VHULHV��Q ���GRJV�ZHUH�VXEMHFWHG�RQ�WKH��WK�GD\�
RI� WKH�H[SHULPHQW� WR�GHFRPSUHVVLRQ�RI� WKH�FRPPRQ�ELOH�GXFWXV�ZLWKRXW�
VXEVHTXHQW�LQIXVLRQ�WKHUDS\��,Q�VHULHV����Q ���DQLPDOV�RQ�WKH��WK�GD\�RI�WKH�
H[SHULPHQW�ZHUH�VXEMHFWHG�WR�GHFRPSUHVVLRQ�RI�WKH�FRPPRQ�ELOH�GXFWXV�
ZLWK� LQWUDYHQRXV� ÀXLG� WKHUDS\� �L�Y�� ZLWK� WKH� LQWURGXFWLRQ� RI� R]RQDWHG�
VDOLQH� VROXWLRQ� RI� VRGLXP� FKORULGH� �26&�� IRU� �� GD\V�� ,Q� VHULHV� �� �Q ���
GRJV�ZHUH�WUHDWHG�L�Y����VROXWLRQ�DW�D�GRVH�RI�����PH[LGRO�PJ�NJ��5HVXOWV��
$OO�H[SHULPHQWDO�DQLPDOV�WR�WKH��UG�GD\�RI�VWXG\�KDYH�WKH�LQFUHDVH�RI�WKH�
PDLQ�PDUNHU�RI�FKROHVWDVLV�±�GLUHFW�ELOLUXELQ�±�DOPRVW����WLPHV��,W�ZDV�DOVR�
QRWHG�WKH�LQFUHDVHG�DFWLYLW\�RI�$67�DQG�$/7�í����WLPHV��([KLELW�HOHYDWHG�
OHYHOV� RI� PDORQGLDOGHK\GH� �0'$��� ���� WLPHV� �S��������� WKH� PD[LPXP�
LQWHQVLW\�RI�WKH�SODVPD�HPLVVLRQ��,PD[��RI�����WLPHV��S���������OLJKWVXP�
FKHPLOXPLQHVFHQFH� �6������ WLPHV� �S���������&DWDODVH�DFWLYLW\�GHFUHDVHG�
E\�����WLPHV��S���������$IWHU�GHFRPSUHVVLRQ�RI�ELOLDU\�WUDFW�LQ�WKH�FRQWURO�
VHULHV�ZLWKRXW�LQIXVLRQ�WKHUDS\�E\�WKH�HQG�RI���GD\V�RI�REVHUYDWLRQ��FRQWURO�
VHULHV��� WRWDO� ELOLUXELQ� OHYHO� LQ� WKH� EORRG� E\� WKH� HQG� RI� WKH� H[SHULPHQW�
H[FHHGHG�WKH�LQLWLDO�YDOXHV�RI������WLPHV�DQG�D�KLJK�OHYHO�RI�GLUHFW�IUDFWLRQ�
SRLQWHG� WR� YLRODWLRQV� RI� WKH� FRQMXJDWLRQ� SURFHVV�� 0'$� FRQWHQW� ZDV�

����������� PPRO�O� �S��������� FDWDODVH� ±� ��������� PNNDW�O� �S���������
,PD[� ±� ��������� FRQY�� X� �S��������� 6� ±� �������� FRQY�� X� �S���������
$IWHU� L�Y� WKH�26&�VHULHV���DQLPDOV�0'$�LQGLFDWRU�ZDV�����������PRO�O�
�S�������� ,PD[�±����������� FRQY�� X� �S������� DQG�6�±���������� FRQY�� X�
�S�������� WKH� OHYHO� RI� FDWDODVH� ±� ���������� PNNDW�O� �S!������� 2Q� WKH�
EDFNJURXQG� L�Y� WKH�PH[LGRO� ��� VHULHV�� REVHUYHG� HDUOLHU� DQG� SURQRXQFHG�
FKDQJHV�RI�LQGLFDWRUV�RQ�WKHLU�YDOXHV�LQ�WKH�SUHYLRXV�VHULHV��7KXV��WKH�YDOXH�
RI�0'$�ZDV�����������PRO�O��S��������,PD[�±�����������FRQY��X��S�������
DQG�6�±�����������FRQY��X��S��������&DWDODVH�OHYHO�ZDV�����������PNNDW�O�
�S!�������&RQFOXVLRQ�����2EVWUXFWLYH�FKROHVWDVLV�OHDGV�WR�WKH�DFFXPXODWLRQ�
RI� OLSLG�SHUR[LGDWLRQ�SURGXFWV�ZLWK� LQKLELWLRQ�RI� WKH�DQWLR[LGDQW�GHIHQVH�
V\VWHP�����,QWUDYHQRXV�LQIXVLRQV�RI�PH[LGRO�LQ�REVWUXFWLYH�FKROHVWDVLV�PRUH�
SUHIHUDEO\� WKHQ� R]RQDWHG� VROXWLRQ� RI� VRGLXP� FKORULGH� EHFDXVH� PH[LGRO�
UHGXFHV� OLSLG� SHUR[LGDWLRQ� LQ� VKRUWHU� WLPH� E\� LQFUHDVLQJ� WKH� DFWLYLW\� RI�
DQWLR[LGDQW�HQ]\PHV�

ȼȺɊɂȺȻȿɅɖɇɈɋɌɖ� ɋȿɊȾȿɑɇɈȽɈ� ɊɂɌɆȺ� ɄȺɄ� ɆȺɊɄȿɊ�
ȼɅɂəɇɂə� ɌɈɑȿɑɇɈȽɈ� ɆȺɋɋȺɀȺ� ɋ� ɗɅȿɆȿɇɌȺɆɂ�
ɆȺȽɇɂɌɈɌȿɊȺɉɂɂ� ɇȺ� ɈɊȽȺɇɂɁɆ� ɁȾɈɊɈȼɈȽɈ�
ɑȿɅɈȼȿɄȺ
ɂ�ȼ��ɉɨɩɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ȼ��Ⱦɨɪɨɯɨɜ
ȼɨɪɨɧɟɠɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ� ɢɦ��
ɇ�ɇ�Ȼɭɪɞɟɧɤɨ��ȼɨɪɨɧɟɠ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɟɝɨɞɧɹ� ɛɨɥɶɲɨɟ� ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɟɬɫɹ� ɪɚɡɜɢɬɢɸ�ɦɟɬɨɞɨɜ�
ɧɟɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɢ�� ȼɧɟɞɪɹɸɬɫɹ� ɢ� ɢɡɭɱɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ�
ɩɨɞɯɨɞɵ� ɤ� ɨɡɞɨɪɨɜɥɟɧɢɸ� ɢ� ɥɟɱɟɧɢɸ� ɯɪɨɧɢɱɟɫɤɢɯ� ɛɨɥɟɡɧɟɣ�� ȼ� ɢɯ�
ɱɢɫɥɟ� ɬɨɱɟɱɧɵɣ� ɦɚɫɫɚɠ�� ɦɚɝɧɢɬɨɬɟɪɚɩɢɹ�� ɫɩɟɥɟɨɤɥɢɦɚɬɨɬɟɪɚɩɢɹ��
ɦɭɡɵɤɨɬɟɪɚɩɢɹ�ɢ�ɦɧɨɝɢɟ�ɞɪɭɝɢɟ��Ɉɞɧɚɤɨ�ɩɨɞɯɨɞɵ�ɤ�ɨɰɟɧɤɟ�ɜɥɢɹɧɢɹ�
ɦɟɬɨɞɨɜ� ɮɢɡɢɨɬɟɪɚɩɢɢ�� ɪɚɫɤɪɵɬɢɸ� ɦɟɯɚɧɢɡɦɨɜ� ɢɯ� ɞɟɣɫɬɜɢɹ�
ɪɚɡɥɢɱɧɵ� ɢ� ɧɟɨɞɧɨɪɨɞɧɵ�� Ɉɞɢɧ� ɢɡ� ɧɢɯ� ɦɟɬɨɞ� ɜɚɪɢɚɰɢɨɧɧɨɣ�
ɤɚɪɞɢɨɢɧɬɟɪɜɚɥɨɦɟɬɪɢɢ�� ɤɨɬɨɪɵɣ� ɩɨ� ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ� ɫɟɪɞɟɱɧɨɝɨ�
ɪɢɬɦɚ� ɨɩɪɟɞɟɥɹɟɬ� ɜɥɢɹɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɭɪɨɜɧɟɣ� ɜɟɝɟɬɚɬɢɜɧɨɣ�
ɪɟɝɭɥɹɰɢɢ�ɧɚ�ɫɟɪɞɟɱɧɵɣ�ɪɢɬɦ�ɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɜ�ɰɟɥɨɦ��
Ⱥ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɩɨɡɜɨɥɹɟɬ�ɨɩɪɟɞɟɥɢɬɶ�ɤɚɤ�ɫɨɫɬɨɹɧɢɟ�ɜɟɝɟɬɚɬɢɜɧɨɣ�
ɪɟɝɭɥɹɰɢɢ��ɬɚɤ�ɢ�ɪɟɡɟɪɜ�ɚɞɚɩɬɚɰɢɨɧɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɨɪɝɚɧɢɡɦɚ��ɬɨ�
ɟɫɬɶ�� ɤɚɤ�ɩɢɫɚɥ�Ɋ�Ɇ�Ȼɚɟɜɫɤɢɣ�©ɢɡɦɟɪɢɬɶ� ɡɞɨɪɨɜɶɟª��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɫɱɢɬɚɟɦ�ɚɤɬɭɚɥɶɧɵɦ�ɪɚɫɫɦɨɬɪɟɧɢɟ�ɷɬɨɝɨ�ɦɟɬɨɞɚ�ɤɚɤ�ɦɚɪɤɟɪɚ�ɜɥɢɹɧɢɹ�
ɬɨɱɟɱɧɨɝɨ� ɦɚɫɫɚɠɚ� ɫ� ɷɥɟɦɟɧɬɚɦɢ� ɦɚɝɧɢɬɨɬɟɪɚɩɢɢ� ɧɚ� ɨɪɝɚɧɢɡɦ�
ɡɞɨɪɨɜɨɝɨ� ɱɟɥɨɜɟɤɚ� ɢ� ɨɰɟɧɤɭ� ɷɬɨɝɨ� ɜɥɢɹɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɨɰɟɧɤɢ� ɢɡɦɟɧɟɧɢɹ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɪɟɝɭɥɹɰɢɢ�
ɦɟɬɨɞɨɦ�ɜɚɪɢɚɰɢɨɧɧɨɣ�ɤɚɪɞɢɨɢɧɬɟɪɜɚɥɨɦɟɬɪɢɢ�ɩɨɫɥɟ�ɨɞɧɨɤɪɚɬɧɨɝɨ��
ɬɪɟɯɤɪɚɬɧɨɝɨ� ɢ� ɩɹɬɢɤɪɚɬɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɬɨɱɟɱɧɵɦ� ɦɚɫɫɚɠɟɦ�
ɫ� ɷɥɟɦɟɧɬɚɦɢ� ɦɚɝɧɢɬɨɬɟɪɚɩɢɢ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɡɞɨɪɨɜɨɝɨ� ɱɟɥɨɜɟɤɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ����ɫɬɭɞɟɧɬɨɜ�
��ɝɨ�ɤɭɪɫɚ�ȼȽɆȺ�ɢɦ��ɇ�ɇ�Ȼɭɪɞɟɧɤɨ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɂɦ�
ɛɵɥ� ɩɪɟɞɥɨɠɟɧ� ɤɭɪɫ� ɬɨɱɟɱɧɨɝɨ� ɦɚɫɫɚɠɚ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɪɢɛɨɪɚ�
ɦɚɝɧɢɬɧɨɝɨ� ɭɤɨɥɚ� ɛɢɨɬɨɱɟɤ� Ⱦɭɧ�Ȼɚɨ� ɢ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɧɚ� ɬɨɱɤɢ� *,���
*,���� (���� 53��� Ɋɟɡɭɥɶɬɚɬɵ� ɮɢɡɢɨɬɟɪɚɩɢɢ� ɨɰɟɧɢɜɚɥɢɫɶ� ɦɟɬɨɞɨɦ�
ɜɚɪɢɚɰɢɨɧɧɨɣ� ɤɚɪɞɢɨɢɧɬɟɪɜɚɥɨɦɟɬɪɢɢ� ɧɚ� ȺɉɄ� ©ɉɫɢɯɨɮɢɡɢɨɥɨɝª��
Ɉɰɟɧɤɚ� ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɩɨɫɥɟ� ɩɟɪɜɨɝɨ�� ɬɪɟɬɶɟɝɨ� ɢ�
ɩɹɬɨɝɨ� ɫɟɚɧɫɚ�� ɉɨ� ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ� ɫɟɪɞɟɱɧɨɝɨ� ɪɢɬɦɚ� ɨɰɟɧɢɜɚɥɢɫɶ�
ɫɥɟɞɭɸɳɢɟ�ɩɨɤɚɡɚɬɟɥɢ��ɜɚɪɢɚɰɢɨɧɧɵɣ�ɪɚɡɦɚɯ��ȼɊ���ɨɛɳɚɹ�ɦɨɳɧɨɫɬɶ�
ɜɨɥɧ�� ɦɨɳɧɨɫɬɶ� ɦɟɞɥɟɧɧɵɯ� ɜɨɥɧ� ɩɟɪɜɨɝɨ� �/)�� ɢ� ɜɬɨɪɨɝɨ� �9/)��
ɩɨɪɹɞɤɨɜ�� ɦɨɳɧɨɫɬɶ� ɞɵɯɚɬɟɥɶɧɵɯ� ɜɨɥɧ� �+)��� ɧɨɪɦɢɪɨɜɚɧɧɵɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɦɨɳɧɨɫɬɢ� ɜɨɥɧ�� ɢɧɞɟɤɫ� ɧɚɩɪɹɠɟɧɢɹ� ɩɨ� Ȼɚɟɜɫɤɨɦɭ�
�ɂɇ��� ɨɬɧɨɲɟɧɢɟ� /)�+)�� ɢɧɞɟɤɫ� ɰɟɧɬɪɚɥɢɡɚɰɢɢ�� ȼɫɟ� ɞɚɧɧɵɟ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɨɛɪɚɛɨɬɚɧɵ� ɩɨ� ɤɪɢɬɟɪɢɸ� ȼɢɥɤɨɤɫɨɧɚ� ɜ� ɩɪɨɝɪɚɦɦɟ�
6366�6WDWLVWLFV� YHU�� ���� Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɫɥɟ�ɩɟɪɜɨɝɨ� ɫɟɚɧɫɚ� ɬɨɱɟɱɧɨɝɨ�
ɦɚɫɫɚɠɚ� ɞɨɫɬɨɜɟɪɧɨ� ɜɨɡɪɨɫ� ɧɨɪɦɢɪɨɜɚɧɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɦɨɳɧɨɫɬɢ�
ɜɨɥɧ� ɩɟɪɜɨɝɨ� ɩɨɪɹɞɤɚ�� ɗɬɨɬ� ɪɨɫɬ� ɧɟ� ɛɵɥ� ɫɜɹɡɚɧ� ɫ� ɚɛɫɨɥɸɬɧɵɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ� /)�� ɍɞɟɥɶɧɵɣ� ɜɟɫ� ɦɟɞɥɟɧɧɵɯ� ɜɨɥɧ� ɩɟɪɜɨɝɨ� ɩɨɪɹɞɤɚ�
ɭɜɟɥɢɱɢɥɫɹ� ɡɚ� ɫɱɟɬ� ɫɧɢɠɟɧɢɹ� ɚɛɫɨɥɸɬɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� +)� ɢ� 9/)��
Ɍɚɤɠɟ�ɩɨɫɥɟ�ɩɟɪɜɨɝɨ�ɫɟɚɧɫɚ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɪɨɫɥɨ�ɨɬɧɨɲɟɧɢɟ�/)�+)��
ɗɬɢ� ɩɨɤɚɡɚɬɟɥɢ� ɛɵɥɢ� ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɶɲɟ� ɢɫɯɨɞɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɢ�
ɩɨɫɥɟ�ɩɹɬɨɝɨ�ɫɟɚɧɫɚ��ɯɨɬɹ�ɤ�ɬɪɟɬɶɟɦɭ�ɫɟɚɧɫɭ�ɜɟɪɧɭɥɢɫɶ�ɤ�ɢɫɯɨɞɧɵɦ�
ɧɨɪɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɹɦ��ɉɨɤɚɡɚɬɟɥɢ�ȼɊ�ɢ�ɂɇ�ɞɨɫɬɨɜɟɪɧɨ�ɢɡɦɟɧɢɥɢɫɶ�
ɩɨɫɥɟ� ɬɪɟɬɶɟɝɨ� ɫɟɚɧɫɚ� ɢ� ɫɨɯɪɚɧɹɥɢ� ɷɬɭ� ɬɟɧɞɟɧɰɢɸ� ɩɨɫɥɟ� ɩɹɬɨɝɨ��
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɨɫɥɟ�ɩɟɪɜɨɝɨ�ɫɟɚɧɫɚ�ɜ�ɜɟɝɟɬɚɬɢɜɧɨɣ�ɪɟɝɭɥɹɰɢɢ�ɫɬɚɥɢ�
ɩɪɟɨɛɥɚɞɚɬɶ� ɫɢɦɩɚɬɢɱɟɫɤɢɟ� ɜɥɢɹɧɢɹ�� ɧɨ� ɧɟ� ɜɫɥɟɞɫɬɜɢɟ� ɭɜɟɥɢɱɟɧɢɹ�
ɚɤɬɢɜɧɨɫɬɢ� ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ� ɨɬɞɟɥɚ�� ɚ� ɢɡ�ɡɚ� ɭɦɟɧɶɲɟɧɢɹ� ɜɥɢɹɧɢɹ�
ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ� ɨɬɞɟɥɚ� ɢ� ɜɵɫɲɢɯ� ɨɬɞɟɥɨɜ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɩɪɢɜɟɥɨ�ɤ�ɞɨɫɬɨɜɟɪɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɨɬɧɨɲɟɧɢɹ�/)�+)��Ʉ�ɬɪɟɬɶɟɦɭ�
ɫɟɚɧɫɭ� ɩɪɨɹɜɢɥɫɹ� ɷɮɮɟɤɬ� ɮɢɡɢɨɬɟɪɚɩɢɢ�� ɤɨɬɨɪɵɣ� ɛɵɥ� ɜɵɪɚɠɟɧ�
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ɜ� ɭɜɟɥɢɱɟɧɢɢ� ȼɊ� ɢ� ɫɧɢɠɟɧɢɢ� ɂɇ�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɩɨɜɵɲɟɧɢɟ�
ɚɞɚɩɬɚɰɢɨɧɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�
ɜɰɟɥɨɦ�� Ɉɬɫɭɬɫɬɜɢɟ� ɞɨɫɬɨɜɟɪɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɩɨɫɥɟ� ɩɹɬɨɝɨ� ɫɟɚɧɫɚ�
ɦɨɠɟɬ�ɭɤɚɡɵɜɚɬɶ�ɧɚ�ɫɬɚɛɢɥɢɡɚɰɢɸ�ɪɚɛɨɬɵ�ɜɟɝɟɬɚɬɢɜɧɨɣ�ɪɟɝɭɥɹɰɢɢ�ɜ�
ɨɩɬɢɦɚɥɶɧɨɦ�ɪɟɠɢɦɟ�� ɤɨɬɨɪɵɣ�ɛɵɥ� ɞɨɫɬɢɝɧɭɬ� ɭɠɟ� ɤ� ɬɪɟɬɶɟɦɭ� ɞɧɸ�
ɷɤɫɩɟɪɢɦɟɧɬɚ��ȼɵɜɨɞɵ��Ɇɟɬɨɞ�ɜɚɪɢɚɰɢɨɧɧɨɣ�ɤɚɪɞɢɨɢɧɬɟɪɜɚɥɨɦɟɬɪɢɢ�
ɨɬɪɚɠɚɟɬ� ɫɨɫɬɨɹɧɢɟ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɪɟɝɭɥɹɰɢɢ�� ɩɨɡɜɨɥɹɟɬ� ɫɭɞɢɬɶ� ɨɛ�
ɚɞɚɩɬɚɰɢɨɧɧɨɦ�ɪɟɡɟɪɜɟ�ɨɪɝɚɧɢɡɦɚ��ɚ�ɬɚɤɠɟ�ɩɪɟɞɩɨɥɚɝɚɬɶ�ɡɚ�ɫɱɟɬ�ɤɚɤɢɯ�
ɜɥɢɹɧɢɣ� ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɢɥɢ�ɢɫɬɨɳɢɥɢɫɶ� ɷɬɢ�ɪɟɡɟɪɜɵ��ɗɬɨɬ�ɦɟɬɨɞ�
ɦɨɠɧɨ� ɩɪɢɦɟɧɹɬɶ� ɞɥɹ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɨɝɨ� ɨɪɝɚɧɢɡɦɚ�� ɢ��
ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɨɰɟɧɤɢ�ɜɥɢɹɧɢɹ�ɬɨɱɟɱɧɨɝɨ�ɦɚɫɫɚɠɚ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�
ɦɚɝɧɢɬɨɬɟɪɚɩɢɢ� ɧɚ� ɡɞɨɪɨɜɨɝɨ� ɱɟɥɨɜɟɤɚ�� ɩɪɨɫɥɟɞɢɬɶ� ɢɡɦɟɧɟɧɢɟ�
ɜɟɝɟɬɚɬɢɜɧɨɣ� ɪɟɝɭɥɹɰɢɢ�ɧɚ� ɪɚɡɧɵɯ� ɷɬɚɩɚɯ�ɮɢɡɢɨɬɟɪɚɩɢɢ��Ɍɨɱɟɱɧɵɣ�
ɦɚɫɫɚɠ� ɫ� ɷɥɟɦɟɧɬɚɦɢ� ɦɚɝɧɢɬɨɬɟɪɚɩɢɢ� ɨɤɚɡɵɜɚɟɬ� ɞɨɫɬɨɜɟɪɧɨ�
ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɭɠɟ�ɩɨɫɥɟ�ɬɪɟɬɶɟɝɨ�ɫɟɚɧɫɚ�

+($57�5$7(�9$5,$%,/,7<�$6�0$5.(5�2)�$&835(6685(�
:,7+� 0$*1(7,&� 7+(5$3<� ,1)/8(1&(� 21� $� +($/7+<�
3(5621
,�9��3RSNRY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��(�9��'RURKRY
9RURQH]K�6WDWH�0HGLFDO�$FDGHP\�QDPHG�DIWHU�1�1�%XUGHQNR��9RURQH]K��
5XVVLD

,QWURGXFWLRQ��7RGD\�D�ORW�RI�DWWHQWLRQ�LV�SDLG�IRU�WKH�GHYHORSPHQW�RI�QRQ�
SKDUPDFRORJLFDO�PHWKRGV�RI�WUHDWPHQW��'LIIHUHQW�PHWKRGV�RI�UHKDELOLWDWLRQ�
DQG� WUHDWPHQW� RI� FKURQLF� GLVHDVHV� LQWURGXFH� DQG� VWXG\�� 7KHVH� LQFOXGH�
DFXSUHVVXUH�� PDJQHWLF� WKHUDS\�� VSHOHRNOLPDWRWKHUDS\�� PXVLF� DQG� PDQ\�
RWKHUV��+RZHYHU��DSSURDFKHV�WR�HVWLPDWH�WKH�LPSDFW�RI�SK\VLFDO�WKHUDS\��WKH�
XQGHUVWDQGLQJ�RI�LWV�PHFKDQLVPV�RI�DFWLRQ�DUH�GLIIHUHQW�DQG�GLYHUVH��2QH�RI�
WKHP�LV�WKH�PHWKRG�RI�YDULDWLRQDO�FDUGLRLQWHUYDORPHWU\��ZKLFK�E\�KHDUW�UDWH�
YDULDELOLW\�GHWHUPLQHV�WKH�HIIHFW�RI�GLIIHUHQW�OHYHOV�RI�DXWRQRPLF�UHJXODWLRQ�
RI�WKH�KHDUW�UK\WKP�DQG��DFFRUGLQJO\��RQ�WKH�ZKROH�ERG\��&RQVHTXHQWO\��WR�
GHWHUPLQH�KRZ�WKH�VWDWH�RI�DXWRQRPLF�UHJXODWLRQ�DQG�SURYLVLRQ�RI�DGDSWLYH�
FDSDFLW\�RI�WKH�RUJDQLVP��RU�DV�ZDV�ZULWWHQ�E\�5�0��%DHYVN\�³WR�HVWLPDWH�
KHDOWK´�� 7KXV�� ZH� WKLQN�� WKDW� GLVFXVVLRQ� RI� WKLV�PHWKRG� DV� D�PDUNHU� RI�
LQÀXHQFH�RI�DFXSUHVVXUH�ZLWK�HOHPHQWV�RI�PDJQHWLF�WKHUDS\�RQ�WKH�ERG\�RI�
D�KHDOWK\�SHUVRQ�DQG�DVVHVVPHQW�RI�WKLV�LPSDFW�LV�DFWXDO��$LP��7R�H[SORUH�
WKH�SRVVLELOLW\�RI�DVVHVVPHQW�FKDQJHV�RI�DXWRQRPLF�UHJXODWLRQ�E\�PHWKRG�RI�
YDULDWLRQ�FDUGLRLQWHUYDORPHWU\�DIWHU�D�VLQJOH��WULSOH�DQG�¿YH�WLPHV�LPSDFW�E\�
SRLQW�PDVVDJH�ZLWK�HOHPHQWV�RI�PDJQHWLF�WKHUDS\�RQ�WKH�ERG\�RI�D�KHDOWK\�
SHUVRQ��0DWHULDOV�DQG�PHWKRGV��7KH�H[SHULPHQW�LQYROYHG����VHFRQG�\HDU�
VWXGHQWV�9*0$�QDPHG�DIWHU�1�1�%XUGHQNR��DJH�IURP����WR����\HDUV��7KH\�
ZHUH�VXEMHFWHG�WR�D�FRXUVH�RI�DFXSUHVVXUH�ZLWK�XVLQJ�'RQJ�%DR�DQG�WKH�
LPSDFW�RQ�WKH�SRLQWV�*,���*,����(����53���5HVXOWV�RI�SK\VLRWKHUDS\�ZHUH�
HVWLPDWHG� E\� YDULDWLRQDO� FDUGLRLQWHUYDORPHWU\� E\� ©3V\FKRSK\VLRORJª��
,PSDFW�DVVHVVPHQW�ZDV�FDUULHG�RXW�DIWHU�WKH�¿UVW��WKLUG�DQG�¿IWK�VHVVLRQ��2Q�
KHDUW�UDWH�YDULDELOLW\�ZHUH�HYDOXDWHG�IROORZLQJ�LQGLFDWRUV��YDULDWLRQ�UDQJH�
�95��� WKH�WRWDO�SRZHU�RI�ZDYHV��VORZ�ZDYHV�RI� WKH�¿UVW�SRZHU��/)��DQG�
VHFRQG� �9/)��RUGHUV�� WKH�SRZHU�RI� UHVSHUDWRU\�ZDYHV� �+)���QRUPDOL]HG�
LQGLFDWRUV�ZDYH�SRZHU��VWUHVV�LQGH[�E\�%DHYVN\��6,���WKH�UDWLR�/)�+)��DQ�
LQGH[�RI� FHQWUDOL]DWLRQ��$OO� GDWD� DUH�SURFHVVHG� VWDWLVWLFDOO\�E\�:LOFR[RQ�
LQ�WKH�SURJUDP�6366�6WDWLVWLFV�YHU������5HVXOWV��$IWHU�WKH�¿UVW�VHVVLRQ�RI�
DFXSUHVVXUH�WKH�QRUPDOL]HG�ZDYH�SRZHU�LQGH[�RI�WKH�¿UVW�RUGHU�LQFUHDVHG�
VLJQL¿FDQWO\��7KLV�LQFUHDVH�ZDV�QRW�DVVRFLDWHG�ZLWK�DEVROXWH�PHDVXUHV�RI�
/)��7KH�VKDUH�RI�¿UVW�RUGHU�VORZ�ZDYHV�LQFUHDVHG�E\�UHGXFLQJ�WKH�DEVROXWH�
SDUDPHWHUV� RI� +)� DQG� 9/)�� $OVR� DIWHU� WKH� ¿UVW� VHVVLRQ� VLJQL¿FDQWO\�
LQFUHDVHG�WKH�UDWLR�/)�+)��7KHVH�UDWHV�ZHUH�VLJQL¿FDQWO\�KLJKHU�EDVHOLQH�
DQG�DIWHU�WKH�¿IWK�VHVVLRQ��DOWKRXJK�WKH�WKLUG�VHVVLRQ�UHWXUQHG�WR�EDVHOLQH�
QRUPDO�YDOXHV��95�DQG�6,�LQGLFDWRUV�VLJQL¿FDQWO\�FKDQJHG�DIWHU�WKH�WKLUG�
VHVVLRQ�DQG�NHSW�WKH�WUHQG�DIWHU�WKH�¿IWK��7KXV��DIWHU�WKH�¿UVW�VHVVLRQ�LQ�WKH�
DXWRQRPLF�UHJXODWLRQ�RI�WKH�V\PSDWKHWLF�LQÀXHQFH�EHJDQ�WR�GRPLQDWH��EXW�
QRW�GXH�WR�LQFUHDVHG�DFWLYLW\�RI�WKH�V\PSDWKHWLF�GLYLVLRQ��EXW�EHFDXVH�RI�
UHGXFLQJ� WKH� LQÀXHQFH�RI� WKH�SDUDV\PSDWKHWLF�GLYLVLRQ�DQG�KLJKHU�SDUWV��
ZKLFK� FRQVHTXHQWO\� OHG� WR� D� VLJQL¿FDQW� LQFUHDVH� LQ� WKH� UDWLR�/)�+)��%\�
WKH�WKLUG�VHVVLRQ�PDQLIHVWHG�HIIHFW�RI�SK\VLRWKHUDS\��ZKLFK�ZDV�H[SUHVVHG�
LQ� LQFUHDVLQJ�95� DQG� GHFUHDVLQJ� 6,�� LQGLFDWLQJ� DQ� LQFUHDVH� LQ� DGDSWLYH�
FDSDFLW\�DQG�WKXV�KHDOWK�LQ�JHQHUDO��$EVHQFH�RI�VLJQL¿FDQW�FKDQJHV�DIWHU�
WKH�¿IWK�VHVVLRQ�PD\�LQGLFDWH�D�VWDELOL]DWLRQ�RI�WKH�DXWRQRPLF�UHJXODWLRQ�LQ�
WKH�RSWLPDO�UDQJH��ZKLFK�ZDV�UHDFKHG�E\�WKH�WKLUG�GD\�RI�WKH�H[SHULPHQW��
&RQFOXVLRQ��0HWKRG�YDULDWLRQDO�FDUGLRLQWHUYDORPHWU\�UHÀHFWV�WKH�VWDWH�RI�
DXWRQRPLF�UHJXODWLRQ��JLYHV�DQ�LQGLFDWLRQ�RI�WKH�ERG\¶V�DGDSWLYH�UHVHUYH��
DQG�DOVR�DVVXPH� WKH�H[SHQVH�RI�ZKDW� LQÀXHQFHV� IRUPHG�RU�GHSOHWHG� WKH�
UHVHUYHV��7KLV�PHWKRG�FDQ�EH�XVHG�WR�DVVHVV�WKH�KHDOWK�RI�WKH�ERG\��DQG�WKXV�
WR�HYDOXDWH� WKH�HIIHFW�RI�DFXSUHVVXUH�ZLWK�HOHPHQWV�RI�PDJQHWLF� WKHUDS\�

RQ�KXPDQ¶V�KHDOWK��WUDFNLQJ�FKDQJHV�LQ�DXWRQRPLF�UHJXODWLRQ�DW�GLIIHUHQW�
VWDJHV�RI�SK\VLRWKHUDS\��$FXSUHVVXUH�ZLWK�HOHPHQWV�RI�PDJQHWLF�WKHUDS\�
KDV� VLJQL¿FDQWO\� SRVLWLYH� HIIHFW� RQ� WKH� KHDOWK� RUJDQLVP� DIWHU� WKH� WKLUG�
VHVVLRQ�

ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɋɌɊȿɉɌɈɄɈɄɄɈȼɈȽɈ�ɇȿɄɊɈɌɂɁɂɊɍɘɓȿȽɈ�
ɎȺɋɐɂɂɌȺ
Ⱥ�ɋ��Ɇɚɬɜɟɟɜ��Ⱦ�Ɉ��Ʉɨɜɚɥɺɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ɉ�Ɏɪɨɥɨɜ
ɂɪɤɭɬɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɂɪɤɭɬɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋ� ɫɟɪɟɞɢɧɵ� �����ɯ� ɝɨɞɨɜ� ɩɨɜɫɟɦɟɫɬɧɨ� ɨɬɦɟɱɚɟɬɫɹ�
ɫɭɳɟɫɬɜɟɧɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɡɚɛɨɥɟɜɚɧɢɣ� ɫɬɪɟɩɬɨɤɨɤɤɨɜɨɣ�
ɷɬɢɨɥɨɝɢɢ�� ɇɚɢɛɨɥɟɟ� ɬɹɠɟɥɵɦ� ɜɚɪɢɚɧɬɨɦ� ɷɬɨɣ� ɩɚɬɨɥɨɝɢɢ� ɹɜɥɹɟɬɫɹ�
ɫɬɪɟɩɬɨɤɨɤɤɨɜɵɣ�ɧɟɤɪɨɬɢɡɢɪɭɸɳɢɣ�ɮɚɫɰɢɢɬ��ɋɇɎ���ɤɨɬɨɪɵɣ�ɧɟɪɟɞɤɨ�
ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɲɢɪɧɨɦɭ�ɧɟɤɪɨɬɢɱɟɫɤɨɦɭ�ɩɨɪɚɠɟɧɢɸ�ɦɹɝɤɢɯ�ɬɤɚɧɟɣ�ɢ�
ɫɟɩɫɢɫɭ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɢɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ�� ɩɪɨɢɫɯɨɞɹɳɢɯ� ɜ� ɦɹɝɤɢɯ� ɬɤɚɧɹɯ� ɩɪɢ� ɋɇɎ� ɜ� ɪɚɡɥɢɱɧɵɟ�
ɫɪɨɤɢ�ɡɚɛɨɥɟɜɚɧɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɤɨɠɢ�ɢ�ɩɨɞɤɨɠɧɨɣ�ɤɥɟɬɱɚɬɤɢ�ɭ����ɩɚɰɢɟɧɬɨɜ�ɫɨ�ɋɎɊ�
ɧɚ� �±��� �±�� ɢ� �±��� ɫɭɬɤɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� �� ɩɚɰɢɟɧɬɨɜ��
ɩɨɫɬɭɩɢɜɲɢɯ� ɜ� ɩɟɪɜɵɟ� �� ɫɭɬɨɤ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɦɟɫɬɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ�
ɋɇɎ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ�ɧɚɥɢɱɢɟɦ�ɝɢɩɟɪɟɦɢɢ�ɤɨɠɢ��ɧɚ�ɮɨɧɟ�ɤɨɬɨɪɨɣ�
ɢɦɟɥɢɫɶ�ɫɢɧɸɲɧɵɟ�ɩɹɬɧɚ�ɫ�ɱɟɬɤɨɣ�ɝɪɚɧɢɰɟɣ��ɉɪɢ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɞɟɪɦɚ� ɢ� ɝɢɩɨɞɟɪɦɚ� ɨɬɟɱɧɵ�� ɜ� ɞɟɪɦɟ� ±� ɤɚɩɢɥɥɹɪɵ�
ɪɚɫɲɢɪɟɧɵ� ɢ� ɩɨɥɧɨɤɪɨɜɧɵ�� ɇɚ� ɝɪɚɧɢɰɟ� ɞɟɪɦɵ� ɢ� ɝɢɩɨɞɟɪɦɵ� ±�
ɪɚɫɲɢɪɟɧɢɟ� ɢ� ɩɚɪɟɡ� ɜɟɧɭɥ� ɢ� ɜɟɧ� ɫ� ɬɪɨɦɛɨɡɚɦɢ� ɩɪɨɫɜɟɬɨɜ� �ɬɪɨɦɛɵ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɢɡ� ɮɢɛɪɢɧɚ�� ɜ� ɧɟɤɨɬɨɪɵɯ� ɢɦɟɟɬɫɹ� ɧɚɥɢɱɢɟ�
ɥɟɣɤɨɰɢɬɨɜ�ɢɥɢ�ɷɪɢɬɪɨɰɢɬɨɜ���ȼɨ�ɜɫɟɯ�ɫɥɨɹɯ�ɛɢɨɩɬɚɬɚ�ɨɛɧɚɪɭɠɢɜɚɥɚɫɶ�
ɦɢɤɪɨɮɥɨɪɚ�� ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɫɬɪɟɩɬɨɤɨɤɤɚɦɢ� ɜ� ɛɨɥɶɲɟɣ� ɱɚɫɬɢ� ɧɚ�
ɩɨɜɟɪɯɧɨɫɬɢ�ɷɩɢɬɟɥɢɹ�ɢ�ɜ� ɝɢɩɨɞɟɪɦɟ��ɍ���ɩɚɰɢɟɧɬɨɜ��ɩɨɫɬɭɩɢɜɲɢɯ�
ɧɚ� �±�� ɫɭɬɤɢ�� ɧɚ� ɮɨɧɟ� ɫɢɧɸɲɧɵɯ� ɩɹɬɟɧ� ɢɦɟɥɢɫɶ� ɧɟɤɪɨɡɵ� ɤɨɠɢ�
ɱɟɪɧɨɝɨ� ɢɥɢ� ɫɟɪɨɝɨ� ɰɜɟɬɚ�� ɜ� ɞɟɪɦɟ� ɢ� ɝɢɩɨɞɟɪɦɟ� ɨɛɧɚɪɭɠɢɜɚɥɢɫɶ�
ɩɚɪɟɡ�ɢ�ɬɪɨɦɛɨɡ�ɫɨɫɭɞɨɜ��ɤɪɭɩɧɵɟ�ɮɨɤɭɫɵ�ɧɟɤɪɨɡɨɜ�ɫ�ɧɟɣɬɪɨɮɢɥɶɧɨɣ�
ɢɧɮɢɥɶɬɪɚɰɢɟɣ�� ɍ� �� ɩɚɰɢɟɧɬɨɜ�� ɩɨɫɬɭɩɢɜɲɢɯ� ɫɩɭɫɬɹ� �� ɫɭɬɨɤ�� ɧɚ�
ɤɨɠɢ�ɢɦɟɥɫɹ�ɧɟɤɪɨɡ�ɫ�ɞɟɦɚɪɤɚɰɢɨɧɧɨɣ�ɥɢɧɢɟɣ��ɜɨ�ɜɫɟɯ�ɫɥɨɹɯ�ɞɟɪɦɵ�
ɢ� ɝɢɩɨɞɟɪɦɵ�±�ɧɟɤɪɨɡɵ�ɢ� ɥɢɡɢɫ� ɬɤɚɧɟɣ��ȼɵɜɨɞɵ��Ɋɚɡɜɢɬɢɟ�ɧɟɤɪɨɡɚ�
ɜ� ɦɹɝɤɢɯ� ɬɤɚɧɹɯ� ɩɪɢ� ɋɇɎ� ɩɪɨɢɫɯɨɞɢɬ� ɫɩɭɫɬɹ� �� ɫɭɬɨɤ� ɨɬ� ɧɚɱɚɥɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ȿɝɨ� ɩɪɢɱɢɧɨɣ� ɹɜɥɹɟɬɫɹ� ɬɪɨɦɛɨɡ� ɜ� ɤɚɩɢɥɥɹɪɧɨɣ� ɫɟɬɢ�
ɢ� ɜɟɧɭɥɚɯ� ɜɫɥɟɞɫɬɜɢɟ� ɜɵɪɚɠɟɧɧɨɣ�ɢɧɜɚɡɢɢ� ɫɬɪɟɩɬɨɤɨɤɤɨɜ� ɜ�ɦɹɝɤɢɯ�
ɬɤɚɧɹɯ�

0253+2/2*,&$/� )($785(6� 2)� 675(372&&2&$/�
1(&527,=,1*�)$6&,,7,6
$�6��0DWYHHY��'�2��.RYDOHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��$�3�)URORY
,UNXWVN�6WDWH�0HGLFDO�8QLYHUVLW\��,UNXWVN��5XVVLD

,QWURGXFWLRQ�� 6LQFH� PLGGOH� ����� \HDUV� HVVHQWLDO� DXJPHQWDWLRQ� RI� DQ�
DPRXQW�RI�GLVHDVHV�RI�D�VWUHSWRFRFFDO�HWLRORJ\�H[LVWV��7KH�KHDYLHVW�YDULDQW�
RI�WKLV�SDWKRORJ\�LV�WKH�QHFURWLF�IRUP�RI�VWUHSWRFRFFDO�QHFURWL]LQJ�IDVFLLWLV�
�61)��� ZKLFK� TXLWH� RIWHQ� UHGXFHV� WR� H[WHQVLYH� QHFURWLF� OHVLRQ� RI� PLOG�
WLVVXHV� DQG� VHSVLV��$LP��7R� HVWLPDWH� IHDWXUHV� RI�PRUSKRORJLFDO� FKDQJHV�
GHVFHQGLQJ� LQ�VRIW� WLVVXHV� LQ�61)�LQ�YDULRXV� WHUPV�RI�GLVHDVH��0DWHULDOV�
DQG�PHWKRGV��7KH�KLVWRORJLFDO� UHVHDUFK�RI� VNLQ�DQG�K\SRGHUPLF� IDW�ZDV�
FDUULHG�RXW�LQ����SDWLHQWV�ZLWK�61)�RQ��±����±��DQG��±���GD\�RI�GLVHDVH��
5HVXOWV��)RU���SDWLHQWV�KRVSLWDOL]HG�DW�¿UVW���GD\V�RI�GLVHDVH��DERULJLQDO�
H[KLELWLQJV�RI�61)�ZHUH�FKDUDFWHUL]HG�E\�SUHVHQFH�RI�VNLQ�K\SHUHPLD��RQ�
ZKLFK�EDFNJURXQG�ZHUH�DYDLODEOH�RI�D�F\DQRWLF�VWDLQ�ZLWK�OHJLEOH�ERUGHU��
$W� KLVWRORJLFDO� UHVHDUFK� GHUPD� DQG� K\SRGHUPD� DUH� K\GURSLF�� LQ� GHUPD�
±� WKH� FDSLOODUV� DUH� DPSODWH��2Q� ERUGHU� RI� D� GHUPD� DQG� K\SRGHUP�±� WKH�
SKOHEHFWDVLD� DQG� SDUHVLV� ZLWK� FORWWDJHV� RI� OXPHQV� �WKURPERVLV� PDLQO\�
IURP�D�¿EULQ��LQ�VRPH�WKHUH�DUH�OHXFRF\WHV�RU�HU\WKURF\WHV���,Q�DOO�OD\HUV�RI�
ELRSWDWH�WKH�PLFURÀRUD�UHSUHVHQWHG�E\�VWUHSWRFRFFXVHV�LQ�D�PDMRULW\�RQ�D�
VXUIDFH�RI�DQ�HSLWKHOLXP�DQG�LQ�D�K\SRGHUP�ZDV�IRXQG�RXW����SDWLHQWV�ZKR�
KDYH�EHHQ�KRVSLWDOL]HG�DW��±��GD\��RQ�D�EDFNJURXQG�RI�F\DQRWLF�PDFXODH�
WKHUH�ZHUH�QHFURVHV�RI�D�VNLQ�RI�EODFN�RU�JUH\�FRORXU��ERWK�LQ�GHUPD�DQG�
K\SRGHUP�WKH�GLODWLQJV�DQG�FORWWDJH�RI�YHVVHOV��ODUJH�ORFXVHV�RI�QHFURVLV�
ZLWK� DQ� LQ¿OWUDWLRQ� E\� FHOOV� ZHUH� IRXQG� RXW�� �� SDWLHQWV� ZKR� KDYH� EHHQ�
KRVSLWDOL]HG�DIWHU��WK�GD\��WKH\�KDG�QHFURVLV�LQ�WKH�VNLQ��LQ�DOO�OD\HUV�RI�D�
GHUPD�DQG�K\SRGHUP�±�QHFURVLVHV�RI�WLVVXHV��&RQFOXVLRQ��7KH�GHYHORSPHQW�
RI�D�QHFURVLV�LQ�VRIW�WLVVXHV�LQ�SDWLHQWV�ZLWK�61)�GHVFHQGV�DIWHU���GD\V�IURP�
D�EHJLQQLQJ�RI�GLVHDVH��7KH�FDXVH�LV�WKH�FORWWDJH�LQ�D�FDSLOODULHV�DQG�YHLQV�
DV�D�UHVXOW�RI�H[SUHVVHG�LQYDVLRQ�RI�VWUHSWRFRFFXV�LQ�VRIW�WLVVXHV�
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ȺɇȺɅɂɁ�ȾɂɇȺɆɂɄɂ�ɂɁɆȿɇȿɇɂɃ�ȽɅɘɄɈɁɕ�ɉɊɂ�
ɈɋɌɊɈɃ�ɋɈɆȺɌɂɑȿɋɄɈɃ�ȻɈɅɂ�ɍ�ȼɁɊɈɋɅɕɏ�ɄɊɕɋ
ɋ�Ⱦ��ɗɥɶɤɚɧɨɜɚ��ɇ�ɋ��Ⱥɥɟɤɫɟɟɜɚ��Ɇ�ɒ��ɋɚɥɩɚɝɚɪɨɜ��ȿ�Ⱥ��Ȼɨɧɞɚɪɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ƚ��Ɉɜɫɹɧɧɢɤɨɜ
Ɋɨɫɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɶ� ±� ɜɟɞɭɳɢɣ� ɤɥɢɧɢɱɟɫɤɢɣ� ɫɢɦɩɬɨɦ� ɛɨɥɶɲɢɧɫɬɜɚ�
ɡɚɛɨɥɟɜɚɧɢɣ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɟɟ�ɧɚɭɱɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�
ɚɤɬɭɚɥɶɧɵɯ�ɡɚɞɚɱ�ɦɟɞɢɰɢɧɵ��ɉɪɢ�ɛɨɥɟɜɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�ɧɚ�ɨɪɝɚɧɢɡɦ�
ɩɪɨɢɫɯɨɞɢɬ� ɚɤɬɢɜɚɰɢɹ� ɝɢɩɨɬɚɥɚɦɭɫɚ� ɫ� ɜɨɜɥɟɱɟɧɢɟɦ� ɝɢɩɨɮɢɡɚ� ɢ�
ɜɵɞɟɥɟɧɢɟɦ�ɩɟɪɢɮɟɪɢɱɟɫɤɢɦɢ�ɠɟɥɟɡɚɦɢ�ɤɨɧɬɪɢɧɫɭɥɹɪɧɵɯ�ɝɨɪɦɨɧɨɜ�
�ɚɞɪɟɧɚɥɢɧɚ�� ɧɨɪɚɞɪɟɧɚɥɢɧɚ�� ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɨɜ�� ɬɪɢɣɨɞɬɢɪɨɧɢɧɚ��
ɬɢɪɨɤɫɢɧɚ� ɢ� ɞɪ���� ɗɬɢ� ɝɨɪɦɨɧɵ� ɜɵɡɵɜɚɸɬ� ɦɨɛɢɥɢɡɚɰɢɸ� ɝɥɸɤɨɡɵ�
ɡɚ� ɫɱɟɬ� ɪɚɫɩɚɞɚ� ɝɥɸɤɨɝɨɧɚ� ɜ� ɩɟɱɟɧɢ�� ɇɟɞɨɫɬɚɬɨɱɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɢɡɦɟɧɟɧɢɣ� ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� ɩɪɢ� ɨɫɬɪɨɣ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɛɨɥɢ� �ɈɋȻ��
ɧɚɬɨɥɤɧɭɥɨ�ɧɚɫ�ɧɚ�ɢɡɭɱɟɧɢɟ�ɭɪɨɜɧɹ� ɝɥɸɤɨɡɵ�ɤɪɨɜɢ�� ɚ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɞɚɧɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɜ�ɞɢɧɚɦɢɤɟ�ɩɨɡɜɨɥɢɬ�ɛɨɥɟɟ�ɞɟɬɚɥɶɧɨ�ɪɚɡɨɛɪɚɬɶɫɹ�
ɜ�ɩɚɬɨɮɢɡɢɨɥɨɝɢɢ�ɩɪɨɰɟɫɫɚ��ȼ�ɩɪɨɰɟɫɫɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɦɵ�ɨɠɢɞɚɟɦ��
ɱɬɨ� ɩɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ�ɈɋȻ� ɛɭɞɭɬ� ɧɚɛɥɸɞɚɬɶɫɹ� ɢɡɦɟɧɟɧɢɹ� ɭɪɨɜɧɹ�
ɝɥɸɤɨɡɵ� ɤɪɨɜɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ� ɚɧɚɥɢɡ� ɞɢɧɚɦɢɤɢ�
ɢɡɦɟɧɟɧɢɣ�ɝɥɸɤɨɡɵ�ɩɪɢ�ɨɫɬɪɨɣ�ɫɨɦɚɬɢɱɟɫɤɨɣ�ɛɨɥɢ�ɭ�ɜɡɪɨɫɥɵɯ�ɤɪɵɫ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ�ɧɚ� ��� ɛɟɥɵɯ�ɛɟɫɩɨɪɨɞɧɵɯ�
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ɫɬɟɩɟɧɢ�ɩɨ�ɤɪɢɬɟɪɢɹɦ�ȼɚɥɶɞɦɚɧɚ�Ⱥ�ȼ���ȼɚɫɢɥɶɟɜɚ�ɘ�ɇ���Ɉɜɫɹɧɧɢɤɨɜɚ�
ȼ�Ƚ�� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɩɭɬɟɦ� ɞɜɭɯɦɢɧɭɬɧɨɣ� ɷɥɟɤɬɪɨɫɬɢɦɭɥɹɰɢɢ�
ɪɟɰɟɩɬɨɪɧɨɣ� ɡɨɧɵ� ɤɨɪɧɹ� ɯɜɨɫɬɚ� ɤɪɵɫ�� Ɂɚɬɟɦ� ɨɩɪɟɞɟɥɹɥɫɹ�
ɭɪɨɜɟɧɶ� ɝɥɸɤɨɡɵ� ɜ� ɤɪɨɜɢ� ɠɢɜɨɬɧɵɯ� ɩɨɫɥɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɈɋȻ�
ɱɟɪɟɡ� ��� ���� ���� ��� ɢ� ���� ɦɢɧɭɬ�� ȼɫɟ� ɦɚɧɢɩɭɥɹɰɢɢ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɉɪɢɤɚɡɨɦ� ɆɁ� ɊɎ� ʋ���� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɩɪɚɜɢɥ�
ɥɚɛɨɪɚɬɨɪɧɨɣ�ɩɪɚɤɬɢɤɢª�ɨɬ����ɢɸɧɹ������ɝ��Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ�ɪɚɡɥɢɱɢɣ�
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ɦɚɥɵɯ� ɜɵɛɨɪɨɤ�� ɫɱɢɬɚɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɦɢ� ɩɪɢ� S������ ɢ� ɩɨ�
ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦɭ� :LOFR[RQ� 0DWFKHG� 3DLUV� 7HVW� �6SUHDGVKHHW����
ɫɱɢɬɚɹ� ɤɨɪɪɟɥɹɰɢɢ� ɡɧɚɱɢɦɵɦɢ� ɩɪɢ� ɪ������� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɫɯɨɞɧɵɣ�
ɮɨɧ�ɝɥɸɤɨɡɵ�ɜ�ɤɪɨɜɢ�ɭ�ɤɪɵɫ�ɜ�ɧɚɲɟɦ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɜɵɲɟ�ɢɦɟɸɳɢɯɫɹ�
ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ�� ɞɚɧɧɵɟ� ɨɬɤɥɨɧɟɧɢɹ� ɤɨɧɬɪɨɥɶɧɵɯ� ɰɢɮɪ�
ɨɬ� ɢɦɟɸɳɢɯɫɹ�� ɦɵ� ɫɜɹɡɵɜɚɟɦ� ɫɨ� ɫɬɪɟɫɫɨɦ�� ɤɨɬɨɪɵɣ� ɢɫɩɵɬɵɜɚɸɬ�
ɠɢɜɨɬɧɵɟ�ɩɪɢ�ɮɢɤɫɚɰɢɢ��ɇɚ���ɣ�ɦɢɧɭɬɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɝɥɸɤɨɡɵ�ɜ�ɤɪɨɜɢ�ɭ�ɤɪɵɫ�ɜɨɡɪɨɫɥɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɫɯɨɞɧɵɦ�ɮɨɧɨɦ�
ɜ� ���� ɪɚɡɚ� ɩɪɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ� ɚɧɚɥɢɡɟ�� ɤɚɤ� ɩɨ� ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦɭ�
ɤɪɢɬɟɪɢɸ� ɋɬɶɸɞɟɧɬɚ�� ɬɚɤ� ɢ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɦɭ� ɤɪɢɬɟɪɢɸ�
ȼɢɥɤɨɤɫɨɧɚ�� Ⱦɚɥɶɧɟɣɲɢɯ� ɞɨɫɬɨɜɟɪɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɭɪɨɜɧɹ� ɝɥɸɤɨɡɵ�
ɧɟ� ɛɵɥɨ�� ɨɞɧɚɤɨ�� ɜ� ɞɢɧɚɦɢɤɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɩɪɨɫɥɟɠɢɜɚɥɚɫɶ�
ɬɟɧɞɟɧɰɢɹ� ɤ� ɫɧɢɠɟɧɢɸ� ɟɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�� ɍɤɚɡɚɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ��
ɧɚ� ɧɚɲ� ɜɡɝɥɹɞ�� ɹɜɥɹɸɬɫɹ� ɪɟɡɭɥɶɬɚɬɨɦ� ɚɤɬɢɜɚɰɢɢ� ɤɨɧɬɪɢɧɫɭɥɹɪɧɵɯ�
ɝɨɪɦɨɧɨɜ� ɩɨɫɥɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɛɨɥɢ�� ȼɵɜɨɞɵ�� ɍɪɨɜɟɧɶ� ɝɥɸɤɨɡɵ�
ɤɪɨɜɢ� ±� ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ�� ɉɪɢ� ɚɥɝɨɝɟɧɧɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɩɪɚɤɬɢɱɟɫɤɢ� ɫɪɚɡɭ� ɦɨɛɢɥɢɡɭɸɬɫɹ� ɡɚɩɚɫɵ�
ɝɥɸɤɨɡɵ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɩɨɜɵɲɚɟɬɫɹ� ɟɟ� ɭɪɨɜɟɧɶ� ɜ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�
ɤɪɨɜɢ�� ɉɨɫɥɟ� ɩɪɟɤɪɚɳɟɧɢɹ� ɛɨɥɟɜɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɨɪɝɚɧɢɡɦ�
ɭɪɨɜɟɧɶ�ɝɥɸɤɨɡɵ�ɞɨɜɨɥɶɧɨ�ɛɵɫɬɪɨ�ɩɪɢɯɨɞɢɬ�ɤ�ɢɫɯɨɞɧɨɦɭ�ɫɨɫɬɨɹɧɢɸ��
ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɤɬɢɜɚɰɢɢ� ɢɧɫɭɥɢɧɨɜɨɝɨ� ɚɩɩɚɪɚɬɚ� ɢ�
ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ� ɝɥɸɤɨɡɵ� ɜ� ɬɤɚɧɢ�� ɤɨɬɨɪɵɟ� ɦɨɝɥɢ� ɛɵ� ɢɫɩɵɬɵɜɚɬɶ�
ɝɢɩɨɝɥɢɤɟɦɢɸ�ɩɪɢ�ɈɋȻ�
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,QWURGXFWLRQ�� 3DLQ� ±� D� OHDGLQJ� FOLQLFDO� V\PSWRP� RI� PRVW� GLVHDVHV�� LQ�
FRQQHFWLRQ�ZLWK�ZKLFK�LWV�VFLHQWL¿F�UHVHDUFK�LV�RQH�RI�WKH�PRVW�SUHVVLQJ�
SUREOHPV�LQ�PHGLFLQH��:KHQ�SDLQ�HIIHFWV�RQ�WKH�ERG\�WKHUH�LV�WKH�DFWLYDWLRQ�
RI� WKH� K\SRWKDODPXV� DQG� LQYROYLQJ� SLWXLWDU\� DQG� WKH� UHOHDVH� RI� FRQWUD�
LQVXOLQ� KRUPRQHV� E\� SHULSKHUDO� JODQGV� �HSLQHSKULQH�� QRUHSLQHSKULQH��
FRUWLFRVWHURLGV�� WULLRGRWK\URQLQH�� WK\UR[LQH�� HWF���� 7KHVH� KRUPRQHV�
FDXVH�WKH�PRELOL]DWLRQ�RI�JOXFRVH�E\�WKH�GHFD\�RI�JOXFDJRQ�LQ� WKH� OLYHU��
,QVXI¿FLHQW� UHVHDUFK� RI� FKDQJHV� LQ� PHWDEROLVP� LQ� DFXWH� VRPDWLF� SDLQ�
�$63��KDV�SURPSWHG�XV�WR�H[DPLQH�WKH�OHYHOV�RI�EORRG�JOXFRVH��DQG�VWXG\�
WKH�G\QDPLFV�RI�WKLV�LQGLFDWRU�DOORZV�PRUH�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�
SDWKRSK\VLRORJ\� RI� WKH� SURFHVV��'XULQJ� WKH� H[SHULPHQW��ZH� H[SHFW� WKDW�

WKH�VLPXODWLRQ�$63�ZLOO�FKDQJH�WKH�EORRG�JOXFRVH�OHYHO��$LP��7R�DQDO\]H�
WKH�G\QDPLFV�RI� FKDQJHV�RI�JOXFRVH� LQ� DFXWH� VRPDWLF�SDLQ� LQ� DGXOW� UDWV��
0DWHULDOV�DQG�PHWKRGV��:RUN�LV�FDUULHG�RXW�RQ����ZKLWH�UDWV�RI��±��PRQWKV��
(DFK�DQLPDO�ZDV�GHWHUPLQHG�SULRU�WR�IHHGLQJ�JOXFRVH�E\�JOXFRPHWHU�2QH�
7RXFK�8OWUD�WHVW�VWULS�XVLQJ�WKH�QXPEHU�����0RGHOLQJ�$63���±���GHJUHH�
DFFRUGLQJ�WR�FULWHULD�RI�:DOGPDQQ�$�9���9DVLOLHYD�<�1���2YV\DQQLNRYD�9�*��
ZDV�FDUULHG�RXW�E\�WKH�WZR�PLQXWH�HOHFWULFDO�UHFHSWRU�URRW�]RQH�RI�UDW¶V�WDLO��
7KHQ�JOXFRVH�OHYHO�LQ�WKH�EORRG�RI�DQLPDOV�DIWHU�PRGHOLQJ�$63�DIWHU��������
�������DQG�����PLQXWHV�ZDV�GHWHUPLQHG��$OO�PDQLSXODWLRQV�ZHUH�FDUULHG�
RXW�LQ�DFFRUGDQFH�ZLWK�WKH�2UGHU�RI�WKH�0R+�ʋ�����©$ERXW�DSSURYDO�RI�
WKH�UXOHV�RI�JRRG�ODERUDWRU\�SUDFWLFHª�RQ�-XQH�����������7KH�VLJQL¿FDQFH�RI�
GLIIHUHQFHV�ZDV�GHWHUPLQHG�E\�WKH�SDUDPHWULF�6WXGHQW�W�±�FULWHULD�IRU�VPDOO�
VDPSOHV��FRQVLGHULQJ�VWDWLVWLFDOO\�VLJQL¿FDQW�DW�S������DQG�QRQ�SDUDPHWULF�
:LOFR[RQ� 0DWFKHG� 3DLUV� 7HVW� �6SUHDGVKHHW���� FRQVLGHULQJ� FRUUHODWLRQV�
VLJQL¿FDQW�DW�S�������5HVXOWV��7KH�LQLWLDO�EORRG�JOXFRVH�OHYHO�LQ�UDWV�LQ�RXU�
H[SHULPHQW�LV�KLJKHU�WKDQ�LQ�WKH�DYDLODEOH�OLWHUDWXUH�GDWD��WKHVH�GHYLDWLRQV�
IURP�WKH�H[LVWLQJ�FRQWURO�QXPEHUV�ZH�DVVRFLDWH�ZLWK�WKH�VWUHVV�WKDW�DQLPDOV�
H[SHULHQFH� GXULQJ�¿[DWLRQ��2Q� WKH� �QG�PLQXWH� RI� WKH� H[SHULPHQW� EORRG�
JOXFRVH�OHYHOV�LQ�UDWV� LQFUHDVHG�DV�FRPSDUHG�ZLWK�WKH�LQLWLDO�EDFNJURXQG�
����WLPHV�DV�LQ�WKH�VWDWLVWLFDO�DQDO\VLV�6WXGHQW¶V�WHVW�IRU�SDUDPHWULF�DQG�QRQ�
SDUDPHWULF�:LOFR[RQ�WHVW��)XUWKHU�VLJQL¿FDQW�FKDQJHV�LQ�JOXFRVH�OHYHOV�GR�
QRW� H[LVW�� KRZHYHU�� LQ� WKH� FRXUVH� RI� DQ� H[SHULPHQW� WHQGHG� WR� UHGXFH� LWV�
FRQFHQWUDWLRQ��7KHVH�FKDQJHV��LQ�RXU�YLHZ��DUH�WKH�UHVXOW�RI�DFWLYDWLRQ�RI�
FRQWUD�LQVXOLQ�KRUPRQHV�DIWHU�PRGHOLQJ�SDLQ��&RQFOXVLRQ��%ORRG�JOXFRVH�
OHYHO�±�KLJK�VHQVLWLYH�LQGLFDWRU��:KHQ�DOJRJHQLF�LPSDFW�HIIHFWV�RQ�WKH�ERG\�
DOPRVW�LPPHGLDWHO\�UHVHUYHV�RI�JOXFRVH�PRELOL]H��DQG�WKHUHIRUH�LQFUHDVHV�
LWV�OHYHO�LQ�SHULSKHUDO�EORRG��$IWHU�WKH�FHVVDWLRQ�RI�SDLQ�LPSDFW�RQ�WKH�ERG\�
JOXFRVH�OHYHO�TXLFNO\�FRPHV�WR�LWV�QRUPDO�VWDWH��LQGLFDWLQJ�WKH�DFWLYDWLRQ�
RI� WKH� LQVXOLQ� V\VWHP�DQG�RULHQWDWLRQ�RI�JOXFRVH� LQ� WKH� WLVVXH� WKDW� FRXOG�
H[SHULHQFH�K\SRJO\FHPLD�DW�$63�
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ȼɜɟɞɟɧɢɟ��ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɜ� ɧɟɪɜɧɨɦ� ɨɤɨɧɱɚɧɢɢ� ɫɟɤɪɟɰɢɹ� ɦɟɞɢɚɬɨɪɚ�
ɡɚɩɭɫɤɚɟɬɫɹ�ɜɯɨɞɨɦ�ɢɨɧɨɜ�ɋɚ����ɜɵɡɵɜɚɟɦɨɦ�ɩɪɨɯɨɠɞɟɧɢɟɦ�ɩɨɬɟɧɰɢɚɥɚ�
ɞɟɣɫɬɜɢɹ� ɩɨ� ɩɪɟɫɢɧɚɩɬɢɱɟɫɤɨɣ� ɦɟɦɛɪɚɧɟ�� ɉɪɢ� ɷɬɨɦ� ɛɨɥɶɲɚɹ� ɱɚɫɬɶ�
ɤɜɚɧɬɨɜ�ɦɟɞɢɚɬɨɪɚ�ɨɫɜɨɛɨɠɞɚɟɬɫɹ�ɫɢɧɯɪɨɧɧɨ��ɜ�ɬɟɱɟɧɢɟ�ɧɟɫɤɨɥɶɤɢɯ�
ɦɢɥɥɢɫɟɤɭɧɞ� �ɫɢɧɯɪɨɧɧɚɹ� ɫɟɤɪɟɰɢɹ��� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɧɟɤɨɬɨɪɵɟ�
ɤɜɚɧɬɵ�ɨɫɜɨɛɨɠɞɚɟɫɹ�ɫ�ɛɨɥɟɟ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɡɚɞɟɪɠɤɨɣ��ɚɫɢɧɯɪɨɧɧɚɹ�
ɫɟɤɪɟɰɢɹ��� Ɉɞɧɚɤɨ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɜɟɫɬɧɵɦ�� ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ� ɥɢ� ɨɛɚ�
ɜɢɞɚ�ɫɟɤɪɟɰɢɢ�ɨɞɧɢɦ�ɢ�ɬɟɦ�ɠɟ�ɩɭɥɨɦ�ɫɢɧɚɩɬɢɱɟɫɤɢɯ�ɜɟɡɢɤɭɥ��ɢɥɢ�ɞɥɹ�
ɤɚɠɞɨɝɨ� ɜɢɞɚ� ɫɟɤɪɟɰɢɢ� ɫɭɳɟɫɬɜɭɸɬ� ɨɬɞɟɥɶɧɵɟ� ɩɨɩɭɥɹɰɢɢ� ɜɟɡɢɤɭɥ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ�ɨɩɵɬɚɯ�ɧɚ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɧɟɪɜɧɵɯ�ɨɤɨɧɱɚɧɢɹɯ�
ɤɨɠɧɨ�ɝɪɭɞɢɧɧɨɣ� ɦɵɲɰɵ� ɥɹɝɭɲɤɢ� ɢɫɫɥɟɞɨɜɚɥɢɫɶ� ɩɪɨɰɟɫɫɵ�
ɷɤɡɨɰɢɬɨɡɚ� ɢ� ɷɧɞɨɰɢɬɨɡɚ� ɫɢɧɚɩɬɢɱɟɫɤɢɯ� ɜɟɡɢɤɭɥ� ɩɪɢ� ɫɬɢɦɭɥɹɰɢɢ�
ɫɢɧɯɪɨɧɧɨɣ� ɢ� ɚɫɢɧɯɪɨɧɧɨɣ� ɫɟɤɪɟɰɢɢ� ɦɟɞɢɚɬɨɪɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ȼɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ� ɩɨɞɯɨɞ�
�ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɟ� ɢ� ɜɧɟɤɥɟɬɨɱɧɨɟ� ɦɢɤɪɨɷɥɟɤɬɪɨɞɧɨɟ� ɨɬɜɟɞɟɧɢɟ�
ɩɨɫɬɫɢɧɚɩɬɢɱɟɫɤɢɯ� ɫɢɝɧɚɥɨɜ�� ɢ� ɮɥɭɨɪɟɫɰɟɧɬɧɚɹ� ɤɨɧɮɨɤɚɥɶɧɚɹ�
ɦɢɤɪɨɫɤɨɩɢɹ�� ȼ� ɧɟɤɨɬɨɪɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ�
ɷɤɜɢɦɨɥɹɪɧɚɹ� ����� ɦɆ�� ɡɚɦɟɧɚ� ɢɨɧɨɜ� &D��� ɧɚ� ɢɨɧɵ� %D��� �ȼɚ�
ɪɚɫɬɜɨɪ��� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɪɨɰɟɫɫɟ� ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ� ɪɚɡɞɪɚɠɟɧɢɹ�
���� Ƚɰ�� ɜ� ɫɬɚɧɞɚɪɬɧɨɦ� ɪɚɫɬɜɨɪɟ� ɩɪɢ� ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɦ� ɨɬɜɟɞɟɧɢɢ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�ɦɧɨɝɨɤɜɚɧɬɨɜɵɟ�ɩɨɬɟɧɰɢɚɥɵ�ɤɨɧɰɟɜɨɣ�ɩɥɚɫɬɢɧɤɢ�
�ɫɢɧɯɪɨɧɧɚɹ� ɫɟɤɪɟɰɢɹ� ɦɟɞɢɚɬɨɪɚ��� ɬɨɝɞɚ� ɤɚɤ� ɩɪɢ� ɪɚɡɞɪɚɠɟɧɢɢ� ɜ�
ȼɚ�ɪɚɫɬɜɨɪɟ� ɩɪɢ� ɜɧɟɤɥɟɬɨɱɧɨɦ� ɨɬɜɟɞɟɧɢɢ� ɨɬɦɟɱɚɥɨɫɶ� ɩɨɹɜɥɟɧɢɟ�
ɨɝɪɨɦɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɚɫɢɧɯɪɨɧɧɨ� ɜɨɡɧɢɤɚɸɳɢɯ� ɨɞɧɨɤɜɚɧɬɨɜɵɯ�
ɩɨɬɟɧɰɢɚɥɨɜ� ɤɨɧɰɟɜɨɣ� ɩɥɚɫɬɢɧɤɢ�� Ɍɨɩɨɝɪɚɮɢɹ� ɩɹɬɟɧ�� ɨɬɪɚɠɚɸɳɢɯ�
ɫɤɨɩɥɟɧɢɹ� ɜɟɡɢɤɭɥ�� ɩɪɨɯɨɞɹɳɢɯ� ɜɵɡɜɚɧɧɭɸ� ɫɟɤɪɟɰɢɸ� ɢ� ɷɧɞɨɰɢɬɨɡ�
ɜ� ɫɬɚɧɞɚɪɬɧɨɦ� ɢ� ȼɚ�ɪɚɫɬɜɨɪɟ� ɢ� ɡɚɯɜɚɬɢɜɲɢɯ� ɤɪɚɫɢɬɟɥɶ� )0� ������
ɨɤɚɡɚɥɚɫɶ� ɫɯɨɞɧɨɣ�� ȼɵɫɨɤɨɱɚɫɬɨɬɧɨɟ� ɪɚɡɞɪɚɠɟɧɢɟ� ɜ� ɫɬɚɧɞɚɪɬɧɨɦ�
ɪɚɫɬɜɨɪɟ�� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɨɤɪɚɲɟɧɧɵɯ� ɜ� ɫɬɚɧɞɚɪɬɧɨɦ� ɢ� ȼɚ�
ɪɚɫɬɜɨɪɟ�ɩɪɟɩɚɪɚɬɨɜ��ɩɪɢɜɨɞɢɥɨ�ɤ�ɩɚɞɟɧɢɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɫɜɟɱɟɧɢɹ�
ɧɟɪɜɧɵɯ�ɬɟɪɦɢɧɚɥɟɣ�ɫ�ɨɞɢɧɚɤɨɜɨɣ�ɫɤɨɪɨɫɬɶɸ��ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ� ɩɪɟɞɩɨɥɚɝɚɬɶ�� ɱɬɨ� ɜ� ɫɢɧɯɪɨɧɧɨɣ� ɢ� ɚɫɢɧɯɪɨɧɧɨɣ�
ɫɟɤɪɟɰɢɹɯ�ɩɪɢɧɢɦɚɸɬ�ɭɱɚɫɬɢɟ�ɬɟ�ɠɟ�ɫɚɦɵɟ�ɫɢɧɚɩɬɢɱɟɫɤɢɟ�ɜɟɡɢɤɭɥɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɞɞɟɪɠɚɧɨ�ɝɪɚɧɬɨɦ�ɊɎɎɂ�������������ɚ�
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6<1$37,&�9(6,&/(�(;2�(1'2&<726,6�'85,1*�
6<1&+521286�$1'�$6<1&+521286�75$160,77(5�
5(/($6(�67,08/$7,21
3�1��*ULJRU\HY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��&RUU��0HPEHU�RI�5$06�$�/��=H¿URY
.D]DQ�6WDWH�0HGLFDO�8QLYHUVLW\��.D]DQ��5XVVLD

,QWURGXFWLRQ�� ,W� LV� NQRZQ� WKDW� WUDQVPLWWHU� UHOHDVH� LV� WULJJHUHG� E\� DQ�
DFWLRQ�SRWHQWLDO�LQYDGHG�D�SUHV\QDSWLF�ERXWRQ�IROORZHG�E\�&D���LQÀX[�YLD�
YROWDJH�JDWHG� &D���FKDQQHOV�� 6\QFKURQRXV� UHOHDVH� RFFXUV� ZLWKLQ� VHYHUDO�
PLOOLVHFRQGV�DIWHU�DQ�DFWLRQ�SRWHQWLDO��EXW�DV\QFKURQRXV�UHOHDVH�SHUVLVWV�IRU�
WHQV�RI�PLOOLVHFRQGV�WR�WHQV�RI�VHFRQGV�DIWHU�DQ�DFWLRQ�SRWHQWLDO�RU�VHULHV�RI�
DFWLRQ�SRWHQWLDOV��,W�LV�VWLOO�XQNQRZQ�LI�WKH�VDPH�V\QDSWLF�YHVLFOH�SRRO�VXSSRUW�
WKHVH�IRUPV�RI�UHOHDVH�RU�WKH�V\QDSWLF�YHVLFOHV�UHF\FOLQJ�V\QFKURQRXVO\�DQG�
DV\QFKURQRXVO\�GXULQJ�DFWLYLW\�EHORQJ�WR�WKH�GLIIHUHQW�SRROV��$LP��6\QDSWLF�
YHVLFOH�H[RF\WRV\V�DQG�HQGRF\WRVLV�GXULQJ�V\QFKURQRXV�DQG�DV\QFKURQRXV�
ZHUH� VWXGLHG� RQ� IURJ� FXWDQHRXV� SHFWRULV� PXVFOH� SUHSDUDWLRQ�� 0DWHULDOV�
DQG�PHWKRGV�� ,QWUDFHOOXODU�DQG�H[WUDFHOOXODU�PLFURHOHFWURGH� UHFRUGLQJ�RI�
SRVWV\QDSWLF� SRWHQWLDOV� �FXUUHQWV�� DQG� ÀXRUHVFHQW� FRQIRFDO� PLFURVFRS\�
ZHUH�XVHG��$ORQJ�ZLWK�VWDQGDUG�VROXWLRQ��VROXWLRQ�LQ�ZKLFK�&D���LRQV�ZHUH�
UHSODFHG�E\�%D���LRQV������P0���%D�VROXWLRQ��ZDV�DOVR�XVHG��5HVXOWV��+LJK�
IUHTXHQF\� ���+]�� VWLPXODWLRQ� RI� WKH� PRWRU� QHUYH� HYRNHG� PXOWLTXDQWDO�
HQG�SODWH�SRWHQWLDOV�LQ�VWDQGDUW�VROXWLRQ�ZKHUHDV�LW�OHG�WR�WKH�DSSHDUDQFH�
RI� DQ� HQRUPRXV� QXPEHU� RI� DV\QFKURQRXVO\� DSSHDULQJ�PRQRTXDQWDO� HQG�
SODWH� FXUUHQWV� LQ� %D�VROXWLRQ�� 7RSRJUDSK\� RI� ÀXRUHVFHQW� EULJKW� VSRWV��
ZKLFK�UHSUHVHQW�WKH�FOXVWHUV�RI�V\QDSWLF�YHVLFOHV��ZKLFK�XQGHUZHQW�HYRNHG�
WUDQVPLWWHU�UHOHDVH�DQG�HQGRF\WRVLV�LQ�VWDQGDUW�DQG�%D�VROXWLRQ��ZDV�IRXQG�
WKH� VDPH�� +LJK�IUHTXHQF\� VWLPXODWLRQ� LQ� VWDQGDUW� VROXWLRQ� SUHOLPLQDU\�
VWDLQHG� LQ� VWDQGDUW� DQG� LQ�%D�VROXWLRQV� SUHSDUDWLRQV� VKRZHG� WKH� VLPLODU�
GHVWDLQLQJ� UDWH�� &RQFOXVLRQ�� ,W� ZDV� FRQFOXGHG� WKDW� WKH� VDPH� V\QDSWLF�
YHVLFOHV�XQGHUJR� WKH� V\QFKURQRXV� DQG�DV\QFKURQRXV� WUDQVPLWWHU� UHOHDVH��
7KLV�ZRUN�ZDV�VXSSRUWHG�E\�5)%5�JUDQW�������������ɚ�

ɆɈɊɎɈɎɍɇɄɐɂɈɇȺɅɖɇɕȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɊȿɉȺɊȺɌɂȼɇɈɃ�ɊȿȽȿɇȿɊȺɐɂɂ�ɄɈɋɌɇɈɃ�ɌɄȺɇɂ�ɉɊɂ�
ɁȺɀɂȼɅȿɇɂɂ�ɈɌɄɊɕɌɈȽɈ�ɉȿɊȿɅɈɆȺ�ȾɂȺɎɂɁȺ�
ȻɈɅɖɒȿȻȿɊɐɈȼɈɃ�ɄɈɋɌɂ�ɄɊɕɋ�ɉɈȾ�ȾȿɃɋɌȼɂȿɆ�
ɎȺɄɌɈɊȺ�ɊɈɋɌȺ�ɎɂȻɊɈȻɅȺɋɌɈȼ�ȻȺɄɌȿɊɂȺɅɖɇɈɃ�
ɉɊɂɊɈȾɕ
ȼ�Ⱥ��Ɇɢɯɚɧɨɜ��ȿ�ɂ��ɒɭɪɵɝɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɋ��ɉɨɥɹɤɨɜɚ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɪɚɜɦɚɬɢɡɦ�� ɫɜɹɡɚɧɧɵɣ� ɫ� ɩɟɪɟɥɨɦɚɦɢ� ɤɨɫɬɟɣ�� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɩɪɨɛɥɟɦɨɣ��
ɉɪɟɞɥɨɠɟɧɧɵɣ�ɧɚɦɢ�ɫɩɨɫɨɛ�ɥɟɱɟɧɢɹ�ɤɨɫɬɧɵɯ�ɩɟɪɟɥɨɦɨɜ�ɨɫɧɨɜɵɜɚɟɬɫɹ�
ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɟɩɚɪɚɧɬɚ�ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ�ɮɚɤɬɨɪɚ�ɪɨɫɬɚ�
ɮɢɛɪɨɛɥɚɫɬɨɜ� �ɛɎɊɎ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɪɟɩɚɪɚɬɢɜɧɨɣ�ɪɟɝɟɧɟɪɚɰɢɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɩɪɢ�ɡɚɠɢɜɥɟɧɢɢ�ɩɟɪɟɥɨɦɚ�
ɞɢɚɮɢɡɚ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ� ɤɪɵɫ� ɩɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɛɎɊɎ��
Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ��� ɫɚɦɰɚɯ� ɤɪɵɫ�
ɥɢɧɢɢ�ȼɢɫɬɚɪ�ɦɚɫɫɨɣ������������ɝ��Ɏɨɪɦɢɪɨɜɚɥɢ�ɨɬɤɪɵɬɵɣ�ɩɟɪɟɥɨɦ�
ɞɢɚɮɢɡɚ�ɥɟɜɨɣ�ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ�ɤɨɫɬɢ��ȼ�ɨɩɵɬɧɨɣ�ɝɪɭɩɩɟ��ɈȽ���1 ����
ɜ� ɨɛɥɚɫɬɶ� ɩɟɪɟɥɨɦɚ� ɜɜɨɞɢɥɢ� ���� ɦɥ� ɛɎɊɎ�� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�
�ɄȽ�� ±� ��ɦɥ������ɪɚɫɬɜɨɪɚ�1D&O��ɀɢɜɨɬɧɵɯ�ɜɵɜɨɞɢɥɢ�ɢɡ� ɨɩɵɬɚ�ɧɚ�
��� ��� ���� ���ɢ� ��� ɫɭɬɤɢ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ� ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�ɢ�ɦɨɪɮɨɦɟɬɪɢɢ��6WDWLVWLFD�������Ɋɟɡɭɥɶɬɚɬɵ��
ɇɚ���ɫɭɬɤɢ�ɜ�ɄȽ�ɜɵɪɚɠɟɧɚ�ɪɟɚɤɰɢɹ�ɷɧɞɨɫɬɚ��ɩɟɪɢɨɫɬɚɥɶɧɨ�ɨɛɪɚɡɭɟɬɫɹ�
ɯɪɹɳɟɜɚɹ� ɬɤɚɧɶ��ɏɚɪɚɤɬɟɪɧɨ�ɦɚɫɫɨɜɨɟ� ɡɚɩɭɫɬɟɜɚɧɢɟ� ɨɫɬɟɨɰɢɬɚɪɧɵɯ�
ɥɚɤɭɧ� ɜ�ɄȽ�� Ɍɨɥɳɢɧɚ� ɯɪɹɳɚ� �Ɍɏ�� ɜ� ɡɨɧɟ� ɩɟɪɟɥɨɦɚ� ������������ɦɦ��
ȼ�ɈȽ�ɧɚ���ɫɭɬɤɢ�ɜɵɪɚɠɟɧɚ�ɪɟɚɤɰɢɹ�ɮɢɛɪɨɛɥɚɫɬɨɜ�ɜ� ɡɨɧɟ�ɩɟɪɟɥɨɦɚ��
Ɍɏ�±�������������ɦɦ��ɇɚ���ɫɭɬɤɢ�ɜ�ɄȽ�ɫɮɨɪɦɢɪɨɜɚɧɚ�ɷɧɞɨɫɬɚɥɶɧɚɹ�
ɤɨɫɬɧɚɹ� ɦɨɡɨɥɶ�� ɚ� ɬɚɤɠɟ� ɩɟɪɢɨɫɬɚɥɶɧɚɹ� ɯɪɹɳɟɜɚɹ� ɦɨɡɨɥɶ� �ɉɆ�� ɫ�
ɨɫɬɟɨɢɞɧɵɦɢ�ɨɫɬɪɨɜɤɚɦɢ��Ɍɏ�±�����������ɦɦ��ɇɚ���ɫɭɬɤɢ�ɜ�ɈȽ�ɉɆ�
ɩɪɟɞɫɬɚɜɥɟɧɚ� ɯɪɹɳɟɜɨɣ� �Ɍɏ�±� ����������ɦɦ��ɢ� ɨɫɬɟɨɢɞɧɨɣ� ɬɤɚɧɶɸ��
ɦɚɤɫɢɦɚɥɶɧɚ� ɨɫɬɟɨɤɥɚɫɬɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ�� ȼɪɚɫɬɚɸɳɢɟ� ɦɟɠɞɭ�
ɨɬɥɨɦɤɚɦɢ�ɫɨɫɭɞɵ�ɢɧɢɰɢɢɪɭɸɬ�ɨɛɪɚɡɨɜɚɧɢɟ�ɢɧɬɟɪɦɟɞɢɚɪɧɨɣ�ɦɨɡɨɥɢ�
�ɂɆ��ɜ�ɈȽ��ɇɚ����ɫɭɬɤɢ�ɜ�ɄȽ�ɂɆ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɪɵɯɥɨɣ�ɜɨɥɨɤɧɢɫɬɨɣ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɶɸ� ɫ� ɨɫɬɟɨɢɞɧɵɦɢ� ɨɱɚɝɚɦɢ�� ɉɪɨɝɪɟɫɫɢɜɧɨ�
ɭɦɟɧɶɲɚɟɬɫɹ� ɯɪɹɳ� ����������� ɦɦ��� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɨɫɬɟɨɤɥɚɫɬɨɜ��ȼ�ɈȽ�ɧɚ����ɫɭɬɤɢ�ɂɆ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɪɟɬɢɤɭɥɨɮɢɛɪɨɡɧɨɣ�
ɤɨɫɬɧɨɣ�ɬɤɚɧɶɸ��ɊɎɄ���ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɪɟɡɨɪɛɰɢɢ�ɷɧɞɨɫɬɚɥɶɧɨɣ�ɦɨɡɨɥɢ�
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ�ɤɨɫɬɧɨɦɨɡɝɨɜɨɣ�ɤɚɧɚɥ��ɄɆɄ���ɇɚ����ɟ�ɫɭɬɤɢ�ɜ�ɈȽ�
ɫɮɨɪɦɢɪɨɜɚɧɚ� ɂɆ�� ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ� ɊɎɄ�� ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ� ɄɆɄ��

ȼ� ɄȽ� ɧɚ� ɞɚɧɧɨɦ� ɫɪɨɤɟ� ɧɚɛɥɸɞɚɟɦ� ɥɢɲɶ� ɢɧɢɰɢɚɰɢɸ� ɪɟɡɨɪɛɰɢɢ�
ɷɧɞɨɫɬɚɥɶɧɨɣ� ɦɨɡɨɥɢ�� ɇɚ� ��� ɫɭɬɤɢ� ɜ� ɈȽ� ɡɚɜɟɪɲɟɧɚ� ɤɨɧɫɨɥɢɞɚɰɢɹ�
ɩɟɪɟɥɨɦɚ��ɉɆ�ɧɟ�ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ��ɇɚ�ɦɟɫɬɨ�ɩɟɪɟɥɨɦɚ�ɭɤɚɡɵɜɚɸɬ�
ɥɢɲɶ�ɢɡɦɟɧɟɧɢɟ�ɫɬɪɭɤɬɭɪɵ�ɤɨɫɬɢ�ɜ�ɞɚɧɧɨɣ� ɡɨɧɟ��ȼ�ɄȽ�ɧɚ���� ɫɭɬɤɢ�
ɫɪɚɳɟɧɢɟ� ɤɨɫɬɧɵɯ� ɨɬɥɨɦɤɨɜ� ɡɚɜɟɪɲɟɧɨ�� ɨɞɧɚɤɨ� ɫɨɯɪɚɧɟɧɵ� ɪɟɚɤɰɢɹ�
ɷɧɞɨɫɬɚ�ɢ�ɩɟɪɢɨɫɬɚ��ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ�ɜɵɪɚɠɟɧɧɚɹ�ɉɆ��ȼɵɜɨɞɵ�����ȼ�
ɈȽ� ɧɚɪɹɞɭ� ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɛɨɥɟɟ�ɦɚɫɫɢɜɧɨɣ� ɯɪɹɳɟɜɨɣ�ɦɚɧɠɟɬɤɢ�
ɧɚ��±��ɟ�ɫɭɬɤɢ�ɧɚɛɥɸɞɚɟɦ�ɪɚɧɧɸɸ�ɪɟɡɨɪɛɰɢɸ�ɯɪɹɳɚ�ɧɚ����ɫɭɬɤɢ��ɜ�
ɄȽ�±�ɧɚ����ɟ������Ȼɥɚɝɨɞɚɪɹ�ɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɮɢɤɫɚɰɢɢ�ɨɬɥɨɦɤɨɜ�ɉɆ�
ɜ�ɈȽ�ɧɚ���ɟ�ɫɭɬɤɢ�ɧɚɱɢɧɚɟɬ�ɮɨɪɦɢɪɨɜɚɬɶɫɹ�ɂɆ��ɜ�ɄȽ�±�ɧɚ����ɟ�������
Ɉɛɪɚɡɨɜɚɧɢɟ�ɄɆɄ�ɜ�ɈȽ�ɨɬɦɟɱɚɟɦ�ɫ����ɟ�ɫɭɬɨɤ��ɜ�ɄȽ�±�ɫ����ɯ��
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,QWURGXFWLRQ�� ,QMXULHV� DVVRFLDWHG� ZLWK� IUDFWXUHV� LV� DQ� DFWXDO� PHGLFDO�
DQG� VRFLR�HFRQRPLF�SUREOHP��:H�SURYLGH� D�PHWKRG�RI� WKH� WUHDWPHQW� RI�
ERQH� IUDFWXUHV� XVLQJ� EDFWHULDO� ¿EUREODVW� JURZWK� IDFWRU� �EDF)*)���$LP��
7KH�SXUSRVH�RI� WKH� UHVHDUFK� LV� VWXG\LQJ� WKH�FKDUDFWHULVWLFV�RI� UHSDUDWLYH�
UHJHQHUDWLRQ�RI�ERQH�WLVVXH�GXULQJ�WKH�KHDOLQJ�RI�IUDFWXUH�RI�WKH�UDW¶V�VKDIW�
WLELD�H[SRVHG�EDF)*)��0DWHULDOV�DQG�PHWKRGV��6WXG\�ZDV�SHUIRUPHG�RQ�
���PDOH� UDWV�:LVWDU�ZHLJKLQJ� ����������� J��2SHQ� IUDFWXUH� RI� WKH� VKDIW�
RI� WKH� OHIW� WLELD�ZDV� IRUPHG��7KH� H[SHULPHQWDO� JURXS� �(*�� �1 ����ZDV�
LQMHFWHG� LQWR� WKH� DUHD�RI� IUDFWXUH�ZLWK�����PO�RI� EDF)5)�� LQ� WKH� FRQWURO�
JURXS� �&*��í� ��PO� RI� ����� VROXWLRQ� RI�1D&O��$QLPDOV�ZHUH� WDNHQ� RXW�
IRU�H[SHULPHQW�RQ��������������DQG����GD\��6WXGLHV�ZHUH�SHUIRUPHG�XVLQJ�
KLVWRORJLFDO�PHWKRGV� DQG�PRUSKRPHWU\� �6WDWLVWLFD� ������ 5HVXOWV��2Q� WKH�
�WK�GD\�LQ�WKH�&*�H[SUHVVHG�UHDFWLRQ�RI�HQGRVWHXP�H[LVWV��DOVR�LW�LV�IRUPHG�
SHULRVWHDO� FDUWLODJH� FDOOXV� �&&��� 2VWHRF\WH� ODFXQDH� LQ� WKH� &*� EHFRPH�
HPSW\��&DUWLODJH�WKLFNQHVV�LQ�WKH�IUDFWXUH�]RQH�������������PP��,Q�WKH�(*�
RQ�WKH��WK�GD\�H[SUHVVHG�¿EUREODVWV�UHDFWLRQ�LV�LQ�]RQH�RI�IUDFWXUH��&7�±�
������������PP��2Q�WKH��WK�GD\�LQ�WKH�&*�HQGRVWHDO�FDOOXV�DQG�SHULRVWHDO�
FDOOXV�FDUWLODJH�ZLWK�RVWHRLG�LVODQGV�ZHUH�IRUPHG��&7�±�����������PP��2Q�
WKH��WK�GD\�&&�LQ�WKH�(*�LV�UHSUHVHQWHG�E\�FDUWLODJH��&7�±�����������PP��
DQG�RVWHRLG�WLVVXH��PD[LPXP�RI�RVWHRFODVWLF�DFWLYLW\�H[LVW��,QYDGLQJ�YHVVHOV�
EHWZHHQ�IUDJPHQWV�LQLWLDWH�WKH�IRUPDWLRQ�RI�LQWHUPHGLDWH�FRUQ��,&��LQ�WKH�
(*��2Q�WKH���WK�GD\�LQ�WKH�&*�,&�LV�SUHVHQWHG�DV�ORRVH�¿EURXV�FRQQHFWLYH�
WLVVXH�ZLWK�IRFL�RI�RVWHRLG��3URJUHVVLYHO\�GHFUHDVLQJ�FDUWLODJH������������
PP���WKH�PD[LPXP�DFWLYLW\�RI�RVWHRFODVWV��,Q�WKH�(*�RQ�WKH���WK�GD\�,&�
LV�VXEPLWWHG�UHWLFXOR�¿EURVLV�ERQH��5)%��WLVVXH��$V�D�UHVXOW�RI�HQGRVWHDO�
UHVRUSWLRQ�RI�FRUQ�PHGXOODU\�FDQDO��0&��UHVWRUHV��2Q�WKH���VW�GD\�LQ�(*�,&�
LV�IRUPHG�RI�5)%��0&�LV�YLVXDOL]HG��7KLV�WLPH�LQ�WKH�(*�RQO\�WKH�LQLWLDWLRQ�
RI� UHVRUSWLRQ�RI� WKH� HQGRVWHDO� FDOOXV� EHJDQ��2Q� WKH� ��WK� GD\� LQ�(*� WKH�
FRQVROLGDWLRQ�RI�WKH�IUDFWXUH�LV�FRPSOHWHG��&&�FDQ�QRW�EH�LGHQWL¿HG��$W�WKH�
IUDFWXUH�VLWH�RQO\�FKDQJHV�LQGLFDWH�LQ�WKH�VWUXFWXUH�RI�ERQH�LQ�WKH�DUHD��,Q�
(*�RQ�WKH���WK�GD\�IXVLRQ�RI�ERQH�IUDJPHQWV�LV�FRPSOHWH��EXW�VDYHG�WKH�
HQGRVWHXP�DQG�SHULRVWHXP�UHDFWLRQ��&&�LV�YLVXDOL]HG��&RQFOXVLRQ����� ,Q�
WKH�(*��WRJHWKHU�ZLWK�WKH�IRUPDWLRQ�RI�D�FDUWLODJH�WKLFNQHVV��FDUWLODJH�ZDV�
UHVRUEHG�RQ�WKH���WK�GD\��LQ�&*�±���WK������'XH�WR�WKH�WLPHO\�¿[DWLRQ�RI�
IUDJPHQWV�RI�FDUWLODJH�WKLFNQHVV�LQWHUPHGLDWH�FDOOXV�ZDV�IRUPHG�LQ�(*�RQ�
WKH��WK�GD\��LQ�WKH�&*�±���WK������&KDQQHO�RI�ERQH�PDUURZ�ZDV�IRUPHG�LQ�
(*�VLQFH�WKH���WK�GD\��LQ�WKH�&*�±���WK�

ȺɄɌɂȼɇɈɋɌɖ� ɉɊɈɐȿɋɋɈȼ� ɋȼɈȻɈȾɇɈɊȺȾɂɄȺɅɖɇɈȽɈ�
ɈɄɂɋɅȿɇɂə�ȼ�ɉɅȺɁɆȿ�ɄɊɈȼɂ�ɍ�ȾȿɌȿɃ��ɋɌɊȺȾȺɘɓɂɏ�
ȺɍɌɂɁɆɈɆ
Ⱥ�Ⱥ��Ⱥɪɭɬɸɧɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��Ʉ�Ȼ��ȿɧɤɨɹɧ
ȿɪɟɜɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ�Ɇɯɟɬɚɪɚ�
Ƚɟɪɚɰɢ��ȿɪɟɜɚɧ��Ⱥɪɦɟɧɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɭɬɢɡɦ�ɢɥɢ�ɪɚɫɫɬɪɨɣɫɬɜɚ�ɚɭɬɢɫɬɢɱɟɫɤɨɝɨ�ɫɩɟɤɬɪɚ�ɹɜɥɹɸɬɫɹ�
ɧɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɦɢ�ɧɟɣɪɨɞɟɝɟɧɟɪɚɬɢɜɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��ɤɨɬɨɪɵɟ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɬɪɢɚɞɨɣ� ɧɚɪɭɲɟɧɢɣ�� ɫɞɜɢɝɚɦɢ� ɜ� ɫɨɰɢɚɥɶɧɵɯ�
ɧɚɜɵɤɚɯ�ɢ�ɜɟɪɛɚɥɶɧɨɣ�ɤɨɦɦɭɧɢɤɚɰɢɢ��ɩɨɜɬɨɪɹɸɳɢɦɫɹ�ɩɨɜɟɞɟɧɢɟɦ��
ɋɨɝɥɚɫɧɨ�ɦɟɠɞɭɧɚɪɨɞɧɨɣ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɛɨɥɟɡɧɟɣ�ɆɄȻ�����ɤ�ɫɩɟɤɬɪɭ�
ɚɭɬɢɫɬɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɨɬɧɨɫɹɬɫɹ� ɫɥɟɞɭɸɳɢɟ� ɝɟɬɟɪɨɝɟɧɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɞɟɬɫɤɢɣ� ɚɭɬɢɡɦ�� ɚɬɢɩɢɱɧɵɣ� ɚɭɬɢɡɦ�� ɫɢɧɞɪɨɦ� Ɋɟɬɬɚ��
ɫɢɧɞɪɨɦ�Ⱥɫɩɟɪɝɟɪɚ��Ɂɚ�ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�ɤɨɥɢɱɟɫɬɜɨ�ɞɟɬɟɣ�ɫ�ɚɭɬɢɡɦɨɦ�
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ɪɟɡɤɨ� ɜɵɪɨɫɥɨ� ɢ�� ɩɨ� ɞɚɧɧɵɦ� ȼɫɟɦɢɪɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɚɭɬɢɡɦɚ�� ɧɚ�
�����ɝ��ɜ�ɋɒȺ���ɫɥɭɱɚɣ�ɚɭɬɢɡɦɚ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�����ɞɟɬɟɣ��Ɍɟɤɭɳɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɪɨɥɶ� ɝɟɧɟɬɢɱɟɫɤɢɯ�� ɬɨɤɫɢɱɧɵɯ� �ɜ�
ɨɫɧɨɜɧɨɦ�ɦɟɪɤɭɪɢɣ�ɢ� ɫɜɢɧɟɰ���ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ��ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɯ�
ɮɚɤɬɨɪɨɜ� ɜ� ɷɬɢɨɥɨɝɢɢ� ɚɭɬɢɡɦɚ�� ɋɭɳɟɫɬɜɟɧɧɵɟ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ�
ɭɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɨɤɢɫɥɢɬɟɥɶɧɵɣ� ɫɬɪɟɫɫ� ɢ� ɧɟɣɪɨɜɨɫɩɚɥɟɧɢɟ� ɬɟɫɧɨ�
ɫɜɹɡɚɧɵ�ɫ�ɚɭɬɢɡɦɨɦ�ɢ��ɜɟɪɨɹɬɧɨ��ɹɜɥɹɸɬɫɹ�ɪɟɲɚɸɳɢɦɢ�ɮɚɤɬɨɪɚɦɢ�ɜ�
ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɷɬɨɣ�ɩɚɬɨɥɨɝɢɢ��ɂɡ�ɡɚ�ɜɵɫɨɤɢɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤɢɫɥɨɪɨɞɚ�
ɢ� ɨɝɪɚɧɢɱɟɧɧɨɣ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�� ɦɨɡɝ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɭɹɡɜɢɦ� ɤ� ɨɤɢɫɥɢɬɟɥɶɧɨɦɭ� ɫɬɪɟɫɫɭ�� ɉɨ� ɞɚɧɧɵɦ� ɧɨɜɟɣɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɭ� ɭɦɟɪɲɢɯ� ɩɚɰɢɟɧɬɨɜ� ɦɚɪɤɟɪɵ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ�
ɫɬɪɟɫɫɚ� ɩɨɜɵɲɟɧɵ� ɜ� ɨɛɪɚɡɰɚɯ� ɨɪɛɢɬɨɮɪɨɧɬɚɥɶɧɨɣ� ɨɛɥɚɫɬɢ� ɤɨɪɵ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��Ɉɞɧɚɤɨ�ɢ�ɩɨ�ɫɟɣ�ɞɟɧɶ�ɧɟɬ�ɞɨɫɬɨɜɟɪɧɵɯ�ɞɨɤɚɡɚɬɟɥɶɫɬɜ�
ɧɚɥɢɱɢɹ�ɦɚɪɤɟɪɨɜ�ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ�ɫɬɪɟɫɫɚ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɭ�ɛɨɥɶɧɵɯ�
ɫ� ɚɭɬɢɫɬɢɱɟɫɤɢɦ� ɪɚɫɫɬɪɨɣɫɬɜɨɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɩɪɨɰɟɫɫɨɜ�ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ�ɨɤɢɫɥɟɧɢɹ��ɋɊɈ��ɜ�
ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɞɟɬɟɣ�ɫ�ɚɭɬɢɡɦɨɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɷɤɫɩɟɪɢɦɟɧɬɟ�
ɭɱɚɫɬɜɨɜɚɥɢ� �� ɞɟɬɟɣ�� ɫɬɪɚɞɚɸɳɢɟ� ɚɭɬɢɡɦɨɦ�� ɢ� ɢɯ� ɪɨɞɧɵɟ� ɛɪɚɬɶɹ� ɢ�
ɫɟɫɬɪɵ� ɜ� ɜɨɡɪɚɫɬɟ� �±�� ɥɟɬ�� ɍ� ɞɟɬɟɣ�� ɫ� ɫɨɝɥɚɫɢɹ� ɪɨɞɢɬɟɥɟɣ�� ɛɪɚɥɚɫɶ�
ɤɪɨɜɶ�� ɜ� ɩɥɚɡɦɟ� ɤɨɬɨɪRɣ�ɨɩɪɟɞɟɥɹɥɢɫɶ�ɦɚɪɤɟɪɵ�ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ�
�ɆȾȺ�� ɢ� ɛɟɥɤɨɜ� �ɩɪɨɞɭɤɬɨɜ� ɩɨɜɵɲɟɧɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɛɟɥɤɨɜ� ±�
$233�� DGYDQFHG� R[LGDWLRQ� SURWHLQ� SURGXFWV�� ɤɚɪɛɨɧɢɥɶɧɵɟ� ɛɟɥɤɢ��� ɚ�
ɬɚɤɠɟ� ɚɧɬɢɨɤɫɢɞɚɧɬɵɟ� ɮɟɪɦɟɧɬɵ� ɫɭɩɟɪɨɤɫɢɞ� ɞɢɫɦɭɬɚɡɚ� �ɋɈȾ�� ɢ�
ɤɚɬɚɥɚɡɚ��Ⱥɤɬɢɜɧɨɫɬɶ�ɋɈȾ�ɛɵɥɚ�ɢɡɦɟɪɟɧɚ�ɩɨ�ɦɟɬɨɞɭ��ɩɪɟɞɥɨɠɟɧɨɦɭ�
ȼ�Ʉɨɫɬɸɤɨɦ�ɢ�Ⱥ�ɉɨɬɚɩɨɜɢɱɟɦ��������Ⱥɤɬɢɜɧɨɫɬɶ�ɋɈȾ�ɩɪɟɞɫɬɚɜɥɟɧɚ�
ɜ� ɜɢɞɟ�8�PJ�ɛɟɥɤɚ��Ⱥɤɬɢɜɧɨɫɬɶ� ɤɚɬɚɥɚɡɵ�ɛɵɥɚ�ɢɡɦɟɪɟɧɚ�ɩɨ�ɦɟɬɨɞɭ�
%HHUV� -U�� DQG� 6L]HU� ,��� ������ Ⱥɤɬɢɜɧɨɫɬɶ� ɮɟɪɦɟɧɬɚ� ɩɪɟɞɫɬɚɜɥɟɧɚ�
ɜ� ɜɢɞɟ� XPRO� +�2�� PLQ� ��� PJ� ��� ɛɟɥɤɚ�� ɉɟɪɟɤɢɫɧɨɟ� ɨɤɢɫɥɟɧɢɟ�
ɥɢɩɢɞɨɜ� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɨɩɪɟɞɟɥɟɧɨ� ɩɨ� ɢɡɦɟɪɟɧɢɸ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ�� ɜ� ɪɟɚɤɰɢɢ� ɫ� ɬɢɨɛɚɪɛɢɬɭɪɨɜɨɣ�
ɤɢɫɥɨɬɨɣ� �ɌȻɄ��� ɩɪɟɞɥɨɠɟɧɧɨɣ� 8FKL\DPD� 0�� DQG� 0LKDUD� 0���
������ Ɋɟɡɭɥɶɬɚɬɵ� ɜɵɪɚɠɟɧɵ� ɜ� ɧɦɨɥɶ� ɆȾȺ�ɦɝ� ɛɟɥɤɚ�� ɉɪɢɦɟɧɹɥɫɹ�
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɣ�ɦɟɬɨɞ�ɨɩɪɟɞɟɥɟɧɢɹ�ȺɈɊɊ�ɩɨ�ɦɟɬɨɞɭ�:LWNR�
9��� 1JX\HQ�$��� ����� ɫ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ� ɦɨɞɢɮɢɤɚɰɢɹɦɢ�� Ɋɟɡɭɥɶɬɚɬ�
ɜɵɪɚɠɚɥɫɹ�ɜ�ɧɦɨɥɶ�$233�ɦɝ�ɛɟɥɤɚ��ɋɨɞɟɪɠɚɧɢɟ�ɤɚɪɛɨɧɢɥɶɧɵɯ�ɝɪɭɩɩ�
ɜ�ɛɟɥɤɚɯ�ɛɵɥɨ�ɨɩɪɟɞɟɥɟɧɨ�ɩɨ�ɦɟɬɨɞɭ�/HYLQ�5��HW�DO��������ɜ�ɪɟɚɤɰɢɢ�
ɫ� ����ɞɢɧɢɬɪɨɮɟɧɢɥɝɢɞɪɚɡɢɧɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ� ɜɵɪɚɠɚɥɢɫɶ� ɜ� ɧɦɨɥɶ�
ɤɚɪɛɨɧɢɥɶɧɵɯ� ɝɪɭɩɩ�ɦɝ� ɛɟɥɤɚ�� ɋɨɞɟɪɠɚɧɢɟ� ɛɟɥɤɚ� ɨɩɪɟɞɟɥɹɥɢ� ɩɨ�
ɛɢɭɪɟɬɨɜɨɣ� ɪɟɚɤɰɢɢ�� Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ� ɨɬɥɢɱɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
ɦɟɠɝɪɭɩɩɨɜɵɯ�ɞɚɧɧɵɯ�ɛɵɥɚ�ɪɚɫɫɱɢɬɚɧɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�W±ɤɪɢɬɟɪɢɹ�
ɋɬɶɸɞɟɧɬɚ��Ⱦɚɧɧɵɟ�ɨɛɪɚɛɨɬɚɧɵ�ɫ�ɩɨɦɨɳɶɸ�ɚɧɚɥɢɡɚɰɢɨɧɧɨɝɨ�ɩɚɤɟɬɚ�
6366���� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɨ� ɨɛɧɚɪɭɠɟɧɨ��
ɱɬɨ�ɭ�ɚɭɬɢɫɬɨɜ�ɚɤɬɢɜɧɨɫɬɶ�ɋɈȾ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɡɞɨɪɨɜɵɦɢ�ɞɟɬɶɦɢ��
ɩɨɧɢɡɢɥɚɫɶ�ɜ�ɞɜɚ�ɪɚɡɚ��ɚ�ɚɤɬɢɜɧɨɫɬɶ�ɤɚɬɚɥɚɡɵ��ɧɚɨɛɨɪɨɬ��ɩɨɜɵɫɢɥɚɫɶ�ɜ�
ɩɨɥɬɨɪɚ�ɪɚɡɚ��ɋɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɢɫɫɥɟɞɭɟɦɵɯ�ɧɚɦɢ�ɩɪɨɞɭɤɬɨɜ�ɉɈɅ��ɆȾȺ��ɢ�ɨɤɢɫɥɟɧɢɟ�ɛɟɥɤɨɜ��$233��
ɤɚɪɛɨɧɢɥɶɧɵɟ�ɛɟɥɤɢ��ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɧɟ�ɛɵɥɨ��ȼɵɜɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ�
ɞɚɧɧɨɝɨ�ɩɢɥɨɬɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɜɵɹɜɢɥɢ�ɩɨɧɢɠɟɧɢɟ�ɚɤɬɢɜɧɨɫɬɢ�ɋɈȾ�
ɢ�ɩɨɜɵɲɟɧɢɟ�ɚɤɬɢɜɧɨɫɬɢ�ɤɚɬɚɥɚɡɵ�ɧɚ�ɮɨɧɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟɢɡɦɟɧɧɵɯ�
ɆȾȺ��$233�ɢ�ɤɚɪɛɨɧɢɥɶɧɵɯ�ɛɟɥɤɨɜ��ɉɨ�ɜɫɟɣ�ɜɟɪɨɹɬɧɨɫɬɢ��ɜ�ɩɥɚɡɦɟ�
ɤɪɨɜɢ�ɩɪɨɰɟɫɫɵ�ɋɊɈ�ɩɪɢ�ɚɭɬɢɡɦɟ�ɭɫɩɟɲɧɨ�ɛɥɨɤɢɪɭɸɬɫɹ�ɧɚ�ɭɪɨɜɧɟ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ�ɮɟɪɦɟɧɬɨɜ� ɢ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɫɞɜɢɝɨɜ� ɜ� ɨɤɢɫɥɟɧɢɢ�
ɥɢɩɢɞɨɜ�ɢɥɢ�ɛɟɥɤɨɜ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ��Ɉɞɧɢɦ�ɫɥɨɜɨɦ��ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�
ɚɭɬɢɱɧɵɯ� ɞɟɬɟɣ� ɚɤɬɢɜɢɪɭɸɬɫɹ� ɩɪɨɰɟɫɫɵ� ɋɊɈ�� ɤɨɬɨɪɵɟ�� ɨɞɧɚɤɨ�� ɧɟ�
ɩɪɢɜɨɞɹɬ�ɤ�ɩɨɜɪɟɠɞɚɸɳɢɦ�ɷɮɮɟɤɬɚɦ�
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$�$��+DUXW\XQ\DQ
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��3URI��.�%��<HQNR\DQ
<HUHYDQ�6WDWH�0HGLFDO�8QLYHUVLW\�DIWHU�0NKLWDU�+HUDWVL��<HUHYDQ��$UPHQLD

,QWURGXFWLRQ��$XWLVP�RU�DXWLVP�VSHFWUXP�GLVRUGHUV� �$6'V��DUH� WKH�PRVW�
VHYHUH� QHXURGHYHORSPHQWDO� GLVRUGHUV� WKDW� DUH� FKDUDFWHUL]HG� E\� D� WULDG�
RI� LPSDLUPHQWV�� LQ� VRFLDO� VNLOOV�� YHUEDO� FRPPXQLFDWLRQ�� DQG� UHSHWLWLYH�
EHKDYLRU��$FFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�&ODVVL¿FDWLRQ�RI�'LVHDVHV��,&'�
���� WKH�$6'V�LQFOXGH�KHWHURJHQHRXV�JURXS�RI�GLVHDVHV�� LQIDQWLOH�DXWLVP��
DW\SLFDO� DXWLVP�� 5HWW� V\QGURPH��$VSHUJHU� V\QGURPH�� /DVW� ��� \HDUV� WKH�
QXPEHU�RI�FKLOGUHQ�ZLWK�DXWLVP�KDV�LQFUHDVHG�GUDPDWLFDOO\��DQG�DFFRUGLQJ�
WR�WKH�:RUOG�2UJDQL]DWLRQ�RI�$XWLVP�LQ�WKH�8QLWHG�6WDWHV�LQ������í���FDVH�
RI�DXWLVP�DFFRXQWHG�IRU�����FKLOGUHQ��&XUUHQW�UHVHDUFKHV�VXSSRUW�WKH�UROH�
RI� JHQHWLF�� WR[LF� �PDLQO\�PHUFXU\� DQG� OHDG���PHWDEROLF�� LPPXQRORJLFDO�
IDFWRUV� LQ� WKH� HWLRORJ\� RI� DXWLVP�� 6XEVWDQWLDO� HYLGHQFHV� LQGLFDWH� WKDW�
R[LGDWLYH�VWUHVV�DQG�QHXURLQÀDPPDWLRQ�DUH�FORVHO\� OLQNHG� WR�DXWLVP�DQG�
DUH�OLNHO\�WR�EH�WKH�GHFLVLYH�IDFWRUV�LQ�WKH�RFFXUUHQFH�RI�WKLV�GLVHDVH��'XH�

WR� WKH� KLJK� R[\JHQ� UHTXLUHPHQWV� DQG� OLPLWHG� DQWLR[LGDQW� FDSDFLW\�� WKH�
EUDLQ�LV�UHODWLYHO\�YXOQHUDEOH�WR�R[LGDWLYH�VWUHVV��$FFRUGLQJ�WR�WKH�UHFHQW�
VWXGLHV��PDUNHUV�RI�R[LGDWLYH�VWUHVV�DUH�HOHYDWHG�LQ�RUELWRIURQWDO�FRUWH[�RI�
WKH�SRVWPRUWHP�SDWLHQWV��+RZHYHU��WR�WKLV�GD\�WKHUH�LV�QR�FUHGLEOH�HYLGHQFH�
RI�WKH�SUHVHQFH�RI�R[LGDWLYH�VWUHVV�PDUNHUV�LQ�EORRG�SODVPD�RI�SDWLHQWV�ZLWK�
DXWLVWLF�GLVRUGHU��$LP��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�LGHQWLI\�WKH�LQWHQVLW\�
RI�IUHH�UDGLFDO�R[LGDWLRQ��)52��LQ�EORRG�SODVPD�RI�FKLOGUHQ�ZLWK�DXWLVP��
0DWHULDOV�DQG�PHWKRGV��7KH�H[SHULPHQW�LQYROYHG���FKLOGUHQ�ZLWK�DXWLVP�
DQG�WKHLU�VLEOLQJV�DJHG��±��\HDUV�ROG��&KLOGUHQ�EORRG�ZLWK�SDUHQWDO�FRQVHQW�
ZDV� FROOHFWHG�� ZKHUH�ZHUH� LGHQWL¿HG� WKH�PDUNHUV� RI� OLSLGV� �0'$�� DQG�
SURWHLQV��DQYDQFHG�SURWHLQ�R[LGDWLRQ�SURGXFWV�±�$233��FDUERQ\O�SURWHLQV���
DV�ZHOO�DV�DQWLR[LGDQW�HQ]\PHV�VXSHUR[LGH�GLVPXWDVH��62'��DQG�FDWDODVH��
62'�DFWLYLW\�ZDV�PHDVXUHG�E\�WKH�PHWKRG�SURSRVHG�E\�9��.RVW\XN�DQG�$��
3RWDSRYLFK��������62'�DFWLYLW\�ZDV�UHSUHVHQWHG�DV�8�PJ�SURWHLQ��&DWDODVH�
DFWLYLW\� ZDV� PHDVXUHG� E\� WKH� PHWKRG� RI� %HHUV� -U�� DQG� 6L]HU� ,��� ������
(Q]\PH�DFWLYLW\�ZDV�UHSUHVHQWHG�DV�XPRO�+�2��PLQ���PJ���SURWHLQ��/LSLG�
SHUR[LGDWLRQ�LQ�SODVPD�ZDV�GHWHUPLQHG�E\�PHDVXULQJ�WKH�FRQFHQWUDWLRQ�RI�
0'$�LQ�WKH�UHDFWLRQ�ZLWK�WKLREDUELWXULF�DFLG��7%$��SURSRVHG�E\�8FKL\DPD�
0�� DQG�0LKDUD�0��� ������5HVXOWV�ZHUH� H[SUHVVHG� LQ�QPRO�RI�0'$�PJ�
RI�SURWHLQ��:H�XVHG� VSHFWURSKRWRPHWULF�GHWHUPLQDWLRQ�PHWKRG�RI�$233�
GHWHFWLRQ�E\�:LWNR�9���1JX\HQ�$���������ZLWK�VRPH�PRGL¿FDWLRQV��5HVXOWV�
ZHUH�H[SUHVVHG�LQ�QPRO�$233�PJ�SURWHLQ��7KH�FRQWHQW�RI�FDUERQ\O�JURXSV�
LQ� SURWHLQV�ZDV� GHWHUPLQHG� LQ� UHDFWLRQ�ZLWK� ���� GLQLWURSKHQ\OK\GUD]LQH�
E\�WKH�PHWKRG�RI�/HYLQ�5��HW�DO���������5HVXOWV�ZHUH�H[SUHVVHG�DV�QPROHV�
RI�FDUERQ\O�JURXSV�PJ�RI�SURWHLQ��3URWHLQ�FRQWHQW�ZDV�GHWHUPLQHG�E\�WKH�
ELXUHW� UHDFWLRQ�� 6LJQL¿FDQW� GLIIHUHQFHV� EHWZHHQ� JURXSV� RI� H[SHULPHQWDO�
GDWD�ZDV�FDOFXODWHG�XVLQJ�WKH�6WXGHQW�W�WHVW��7KH�GDWD�ZDV�SURFHVVHG�XVLQJ�
WKH�VRIWZDUH�SDFNDJH�6366���IRU�VWDWLVWLFDO�DQDO\VLV��5HVXOWV��$V�D�UHVXOW�
RI� WKH� H[SHULPHQW�� LW� ZDV� IRXQG� WKDW� 62'� DFWLYLW\� LQ� DXWLVWLF� FKLOGUHQ�
FRPSDUHG� ZLWK� KHDOWK\� FKLOGUHQ� GHFUHDVHG� WZLFH�� DQG� FDWDODVH� DFWLYLW\�
FRQYHUVHO\� LQFUHDVHG� E\� KDOI�� 6WDWLVWLFDOO\� VLJQL¿FDQW� FKDQJHV� LQ� WKH�
FRQFHQWUDWLRQ�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV�WKDW�ZH�KDYH�VWXGLHG��0'$��
DQG�SURWHLQ�R[LGDWLRQ� �$233��FDUERQ\O�SURWHLQV��KDYHQ¶W�EHHQ� UHFRUGHG��
&RQFOXVLRQ��7KH�UHVXOWV�RI�RXU�SLORW�H[SHULPHQW�UHYHDOHG�D�GHFUHDVH�LQ�WKH�
DFWLYLW\�RI�62'�DQG�LQFUHDVH�LQ�WKH�DFWLYLW\�RI�FDWDODVH�RQ�WKH�EDFNJURXQG�
RI�DOPRVW�XQFKDQJHG�0'$��$233�DQG�SURWHLQ�FDUERQ\O��/LNHO\��LQ�EORRG�
SODVPD�)52�SURFHVVHV�LQ�DXWLVP�DUH�VXFFHVVIXOO\�EORFNHG�DW�WKH�OHYHO�RI�
DQWLR[LGDQW� HQ]\PHV� DQG� VLJQL¿FDQW� VKLIWV� LQ� WKH� R[LGDWLRQ� RI� OLSLGV� RU�
SURWHLQV� DUH�QRW�REVHUYHG�� ,Q� VKRUW�� LQ�EORRG�SODVPD�RI� DXWLVWLF� FKLOGUHQ�
)52�SURFHVVHV�DUH�DFWLYDWHG��ZKLFK��KRZHYHU��GRQ¶W�OHDG�WR�WKH�GDPDJLQJ�
HIIHFWV�

ɊȿȺɄɐɂə�ɉɈɄȺɁȺɌȿɅȿɃ�ɂɇɈɌɊɈɉɇɈɃ�ɎɍɇɄɐɂɂ�
ɆɂɈɄȺɊȾȺ�ɍ�ɇȿɉɈɅɈȼɈɁɊȿɅɕɏ�ɋɉɈɇɌȺɇɇɈ�
ȽɂɉȿɊɌȿɇɁɂȼɇɕɏ�ɄɊɕɋ
ȼ�Ʌ��Ɇɚɬɜɟɟɜɚ��Ɇ�Ⱦ��ɑɢɛɢɪɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��Ɋ�Ɋ��ɇɢɝɦɚɬɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɝɢɩɟɪɬɨɧɢɱɟɫɤɚɹ� ɛɨɥɟɡɧɶ� ɩɪɢɜɨɞɢɬ� ɤ�
ɝɢɩɟɪɬɪɨɮɢɢ� ɦɢɨɤɚɪɞɚ� ɢ� ɢɡɦɟɧɟɧɢɸ� ɟɝɨ� ɫɨɤɪɚɬɢɬɟɥɶɧɵɯ� ɫɜɨɣɫɬɜ��
ȼ� ɫɟɪɞɰɟ� ɢɦɟɸɬɫɹ� ɫɟɪɨɬɨɧɢɧɨɜɵɟ� ɪɟɰɟɩɬɨɪɵ� ���+7�Ⱥ�� ��+7�ȼ��
��+7����ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ�ɫ�ɤɨɬɨɪɵɦɢ��ɫɟɪɨɬɨɧɢɧ�ɜɵɡɵɜɚɟɬ�ɢɡɦɟɧɟɧɢɟ�
ɫɨɤɪɚɬɢɦɨɫɬɢ� ɫɟɪɞɟɱɧɨɣ� ɦɵɲɰɵ� ɱɟɪɟɡ� ɤɚɫɤɚɞ� ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ�
ɩɪɨɰɟɫɫɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɪɟɚɤɰɢɢ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɢɧɨɬɪɨɩɧɨɣ� ɮɭɧɤɰɢɢ� ɦɢɨɤɚɪɞɚ� ɭ� ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ� ɫɩɨɧɬɚɧɧɨ�
ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ� ɤɪɵɫ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɵ�� Ʌɟɜɵɟ�
ɠɟɥɭɞɨɱɤɢ�ɧɟɩɨɥɨɜɨɡɪɟɥɵɯ�ɤɨɧɬɪɨɥɶɧɵɯ�ɢ�ɫɩɨɧɬɚɧɧɨ�ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ�
ɤɪɵɫ��Ɇɟɬɨɞɵ��Ɍɟɧɡɨɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɢɫɫɥɟɞɨɜɚɥɢ�ɢɧɨɬɪɨɩɧɭɸ�
ɮɭɧɤɰɢɸ�ɦɢɨɤɚɪɞɚ� ɥɟɜɵɯ�ɠɟɥɭɞɨɱɤɨɜ�� ɩɪɢ� ɞɨɛɚɜɥɟɧɢɢ� ɫɟɪɨɬɨɧɢɧɚ�
ɜ� ɬɪɟɯ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɜɨɡɪɚɫɬɚɸɳɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ���� PɆ�� ����
PɆ�������PɆ��Ɋɟɡɭɥɶɬɚɬɵ�����ɂɫɯɨɞɧɵɟ� ɡɧɚɱɟɧɢɹ�ɫɢɥɵ�ɫɨɤɪɚɳɟɧɢɹ�
ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ� ɤɪɵɫ� ɜɵɲɟ� ɤɨɧɬɪɨɥɶɧɵɯ� ɧɚ� ����� Ɇɚɤɫɢɦɚɥɶɧɵɣ�
ɷɮɮɟɤɬ� ɫɟɪɨɬɨɧɢɧɚ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
���� PɆ�� ɉɪɢ� ɞɨɛɚɜɥɟɧɢɢ� ɫɟɪɨɬɨɧɢɧɚ� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ���� PɆ�
ɢ� ����� PɆ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɨɫɬɟɩɟɧɧɨɟ� ɭɦɟɧɶɲɟɧɢɟ� ɡɧɚɱɟɧɢɣ�
ɩɚɪɚɦɟɬɪɚ� ɞɨ� ɢɫɯɨɞɧɨɣ� ɜɟɥɢɱɢɧɵ� ɭ� ɤɨɧɬɪɨɥɶɧɵɯ� ɤɪɵɫ� ɢ� ɫɧɢɠɟɧɢɟ�
ɜɟɥɢɱɢɧɵ� ɩɚɪɚɦɟɬɪɚ� ɧɢɠɟ� ɢɫɯɨɞɧɨɣ� ɧɚ� ���� ɭ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ�
ɤɪɵɫ� �ɨɬɪɢɰɚɬɟɥɶɧɨɟ� ɢɧɨɬɪɨɩɧɨɟ� ɞɟɣɫɬɜɢɟ��� ��� ɋɟɪɨɬɨɧɢɧ�
ɭɫɤɨɪɹɟɬ� ɩɪɨɰɟɫɫ� ɫɨɤɪɚɳɟɧɢɹ� ɦɢɨɤɚɪɞɚ� ɠɟɥɭɞɨɱɤɚ� ɤɨɧɬɪɨɥɶɧɵɯ�
ɩɨɥɨɜɨɡɪɟɥɵɯ� ɤɪɵɫ� �ɭɦɟɧɶɲɚɟɬ� ɨɛɳɟɟ� ɜɪɟɦɹ� ɫɨɤɪɚɳɟɧɢɹ�� ɡɚ� ɫɱɟɬ�
ɭɦɟɧɶɲɟɧɢɹ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɨɤɪɚɳɟɧɢɹ��ɧɚ������ɫ�ɩɪɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɫɟɪɨɬɨɧɢɧɚ�����PɆ��S��������ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɪɚɫɫɥɚɛɥɟɧɢɹ��ɧɚ������
ɫ� ɩɪɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� �����PɆ�� S��������ɍ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɤɪɵɫ�
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ɨɛɳɟɟ� ɜɪɟɦɹ� ɫɨɤɪɚɳɟɧɢɹ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɡɚ� ɫɱɟɬ�
ɭɜɟɥɢɱɟɧɢɹ� ɜɪɟɦɟɧɢ�� ɡɚɬɪɚɱɟɧɧɨɝɨ� ɤɚɤ� ɧɚ� ɫɨɤɪɚɳɟɧɢɟ�� ɬɚɤ� ɢ� ɧɚ�
ɪɚɫɫɥɚɛɥɟɧɢɟ��ȼɵɜɨɞɵ�����Ɋɟɚɤɰɢɹ�ɫɢɥɵ�ɫɨɤɪɚɳɟɧɢɹ�ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ�
ɧɚ� ɫɟɪɨɬɨɧɢɧ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɫ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ� ɜɨɡɪɚɫɬɚɧɢɟɦ�
ɤɨɧɰɟɧɬɪɚɰɢɣ�ɫɟɪɨɬɨɧɢɧɚ�����PɆ������PɆ�������PɆ�ɭ�ɤɨɧɬɪɨɥɶɧɵɯ�
ɢ�����ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɤɪɵɫ��ɍ�ɨɫɬɚɜɲɢɯɫɹ�����ɝɢɩɟɪɬɟɧɡɢɜɧɵɯ�
ɤɪɵɫ� ɧɚɛɥɸɞɚɟɬɫɹ� ɨɬɪɢɰɚɬɟɥɶɧɚɹ� ɪɟɚɤɰɢɹ� ɫɢɥɵ� ɫɨɤɪɚɳɟɧɢɹ� ɧɚ�
ɫɟɪɨɬɨɧɢɧ� ɜ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ���� PɆ� �S������� ɢ� ����� PɆ� �S��������
��� Ɋɟɚɤɰɢɹ� ɜɪɟɦɟɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɨɤɪɚɳɟɧɢɹ� �ɨɛɳɟɝɨ� ɜɪɟɦɟɧɢ�
ɫɨɤɪɚɳɟɧɢɹ�� ɜɪɟɦɟɧɢ� ɫɨɤɪɚɳɟɧɢɹ�� ɜɪɟɦɟɧɢ� ɪɚɫɫɥɚɛɥɟɧɢɹ�� ɥɟɜɨɝɨ�
ɠɟɥɭɞɨɱɤɚ�ɤɨɧɬɪɨɥɶɧɵɯ�ɤɪɵɫ�ɧɚ�ɫɟɪɨɬɨɧɢɧ�ɜ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ�����PɆ��
����PɆ�������PɆ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��S��������ɱɟɦ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
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,QWURGXFWLRQ�� ,W� LV�NQRZQ�WKDW�K\SHUWHQVLRQ� OHDGV� WR�FDUGLDF�K\SHUWURSK\�
DQG�WR�FKDQJHV�LQ�LWV�FRQWUDFWLOH�SURSHUWLHV��7KHUH�DUH�VHURWRQLQ�UHFHSWRUV�
���+7�$�� ��+7�%�� DQG� ��+7��� LQ� WKH� KHDUW�� 6HURWRQLQ� LQWHUDFWV� ZLWK�
WKHP�DQG�FDXVHV�WKH�FKDQJH�LQ�P\RFDUGLDO�FRQWUDFWLOLW\�WKURXJK�D�FDVFDGH�
RI� LQWUDFHOOXODU� SURFHVVHV�� $LP�� 6WXG\LQJ� WKH� UHDFWLRQ� RI� SDUDPHWHUV�
RI� LQRWURSLF� P\RFDUGLDO� IXQFWLRQ� LQ� VSRQWDQHRXVO\� K\SHUWHQVLYH� UDWV��
0DWHULDOV�DQG�PHWKRGV��0DWHULDOV��7KH�OHIW�YHQWULFOHV�RI�LPPDWXUH�FRQWURO�
DQG�VSRQWDQHRXVO\�K\SHUWHQVLYH�UDWV��0HWKRGV��7KH�LQRWURSLF�P\RFDUGLDO�
IXQFWLRQ�RI�WKH�OHIW�YHQWULFOH�ZDV�LQYHVWLJDWHG�E\�WHQVRPHWULF�PHWKRG�ZLWK�
WKH�DGGLWLRQ�RI�VHURWRQLQ� LQ� WKUHH�VXFFHVVLYHO\� LQFUHDVLQJ�FRQFHQWUDWLRQV�
����P0�� ����P0�� �����P0��5HVXOWV�� ���7KH� LQLWLDO� YDOXHV� RI� WKH� IRUFH�
RI� FRQWUDFWLRQ� RI� K\SHUWHQVLYH� UDWV� DUH� DERYH� FRQWURO� UDWV� E\� �����7KH�
PD[LPDO�HIIHFW�RI�VHURWRQLQ�LQ�ERWK�JURXSV�LV�VKRZQ�LQ�FRQFHQWUDWLRQ�����
P0��7KHUH� LV� D� JUDGXDO� GHFUHDVH�RI� WKH�SDUDPHWHU� WR� WKH�RULJLQDO� YDOXH�
LQ�WKH�FRQWURO�UDWV�DQG�GHFUHDVHG�EHORZ�WKH�LQLWLDO�YDOXH�RI�WKH�SDUDPHWHU�
LQ� K\SHUWHQVLYH� UDWV� E\� ����ZKHQ� \RX� DGG� VHURWRQLQ� LQ� FRQFHQWUDWLRQV�
����P0�DQG������P0��QHJDWLYH�LQRWURSLF�HIIHFW������6HURWRQLQ�DFFHOHUDWHV�
WKH�SURFHVV�RI�FRQWUDFWLRQ�RI�YHQWULFXODU�P\RFDUGLXP�RI�FRQWURO�LPPDWXUH�
UDWV� �LW� UHGXFHV� WRWDO� WLPH� RI� FRQWUDFWLRQ�� E\� UHGXFLQJ� WKH� GXUDWLRQ� RI�
FRQWUDFWLRQ� ������ VHFRQGV� DW� WKH� FRQFHQWUDWLRQ� RI� VHURWRQLQ� ���� P0��
S��������DQG�WKH�GXUDWLRQ�RI�UHOD[DWLRQ�������VHFRQGV�DW�WKH�FRQFHQWUDWLRQ�
����� P0�� S�������� 7KH� WRWDO� WLPH� RI� FRQWUDFWLRQ� RI� WKH� OHIW� YHQWULFOH�
LQFUHDVHV� E\� WKH� LQFUHDVLQJ� RI� WKH� WLPH� RI� FRQWUDFWLRQ� DQG� UHOD[DWLRQ� LQ�
H[SHULPHQWDO�UDWV��&RQFOXVLRQ�����7KH�UHDFWLRQ�RI�WKH�IRUFH�RI�FRQWUDFWLRQ�
RI�WKH�OHIW�YHQWULFOH�WR�VHURWRQLQ�LQFUHDVHV�ZLWK�LQFUHDVLQJ�FRQFHQWUDWLRQV�
RI�VHURWRQLQ�FRQVLVWHQW�����P0������P0�������P0�LQ�FRQWURO�UDWV�DQG�����
RI�H[SHULPHQWDO�UDWV��7KHUH�LV�D�QHJDWLYH�UHDFWLRQ�WR�WKH�IRUFH�RI�FRQWUDFWLRQ�
WR�VHURWRQLQ�FRQFHQWUDWLRQV�����P0��S�������DQG������P0��S�������RI�WKH�
UHPDLQLQJ�����RI�K\SHUWHQVLYH� UDWV�����7KH� UHDFWLRQ�RI� WLPH�SDUDPHWHUV�
RI� FRQWUDFWLRQ� �WRWDO� WLPH� RI� FRQWUDFWLRQ�� WLPH� RI� FRQWUDFWLRQ�� WLPH� RI�
UHOD[DWLRQ�� RI� WKH� OHIW� YHQWULFOH� LQ� FRQWURO� UDWV� DW� WKH� FRQFHQWUDWLRQ� RI�
VHURWRQLQ�����P0������P0��DQG������P0�LV�VLJQL¿FDQWO\�KLJKHU��S��������
WKDQ�LQ�H[SHULPHQWDO�UDWV�

ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɂɁɆȿɇȿɇɂə�ȼ�ɌɄȺɇəɏ�
ȽɈɅɈȼɇɈȽɈ�ɆɈɁȽȺ�ɉɊɂ�ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈɃ�
ɂɒȿɆɂɂ
Ɉ�ɍ��Ɇɭɪɨɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɍ�Ʉ��ɂɛɪɚɝɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɑɢɫɥɨ� ɛɨɥɶɧɵɯ� ɫ� ɢɧɫɭɥɶɬɨɦ� ɢ� ɯɪɨɧɢɱɟɫɤɨɣ� ɢɲɟɦɢɟɣ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɪɚɫɬɟɬ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɪɚɡɪɚɛɨɬɤɚ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɧɟɜɪɨɥɨɝɢɢ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɚɧɬɢɨɤɫɢɞɚɧɬɚ� ɷɦɨɤɫɢɩɢɧɚ� ɧɚ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�
ɢɡɦɟɧɟɧɢɹ� ɜ� ɬɤɚɧɹɯ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɩɨɫɥɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɢɲɟɦɢɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɟɞɟɧɵ� ɧɚ� ɛɟɥɵɯ�
ɛɟɫɩɨɪɨɞɧɵɯ� ɤɪɵɫɚɯ� ɫɚɦɰɚɯ�� ɢɫɯɨɞɧɨɣ� ɦɚɫɫɨɣ� ���í���� ɝ�� Ɇɨɞɟɥɶ�
ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜɨɫɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɦɟɬɨɞɨɦ� ɤɥɢɩɢɪɨɜɚɧɢɹ�
ɥɟɜɨɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ�ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ���ɦɢɧ��ȼ� ɤɚɱɟɫɬɜɟ� ɤɨɧɬɪɨɥɹ�
ɫɥɭɠɢɥɢ� ɠɢɜɨɬɧɵɟ� ©ɥɨɠɧɨɨɩɟɪɢɪɨɜɚɧɧɵɟª�� ɤɨɬɨɪɵɦ� ɜɫɤɪɵɜɚɥɢ�
ɨɛɳɭɸ� ɫɨɧɧɭɸ� ɚɪɬɟɪɢɸ� ɩɨɞ� ɷɮɢɪɧɵɦ� ɧɚɪɤɨɡɨɦ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɨɫɥɨɣɧɵɦ� ɭɲɢɜɚɧɢɟɦ� �Q ���� Ɂɚɛɨɣ� ɠɢɜɨɬɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɜ�
ɫɪɨɤɢ� ��� ��� ��� ���� ���� ��� ɱɚɫɚ� ɩɨɫɥɟ� ɪɟɩɟɪɮɭɡɢɢ�� Ⱦɥɹ� ɤɨɪɪɟɤɰɢɢ�

ɩɨɫɬ�ɢɲɟɦɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɷɦɨɤɫɢɩɢɧ����ɝɪɭɩɩɚ��ɩɪɨɢɡɜɨɞɫɬɜɨ�Ɋɨɫɫɢɹ���ȼɟɪɢɮɢɤɚɰɢɸ�ɢɲɟɦɢɸ�
ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� �ɨɤɪɚɫɤɚ�
ɧɢɬɪɚɬɨɦ� ɫɟɪɟɛɪɚ� ɩɨ� ɦɟɬɨɞɭ� ɇɢɫɫɥɹ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɲɟɦɢɱɟɫɤɢɟ�
ɩɪɨɰɟɫɫɵ� ɜ� ɬɤɚɧɢ� ɦɨɡɝɚ� ɫɨɩɪɨɜɨɠɞɚɥɢɫɶ� ɨɬɟɤɨɦ� ɦɨɡɝɚ��Ɇɨɦɟɧɬɨɦ��
©ɡɚɩɭɫɤɚɸɳɢɦª�ɪɚɡɜɢɬɢɟ�ɨɬɟɤɚ��ɹɜɥɹɟɬɫɹ�ɩɪɨɧɢɤɧɨɜɟɧɢɟ�ɜ�ɧɟɣɪɨɧɵ�
ɜɨɞɵ� ɢɡ� ɷɤɫɬɪɚɰɟɥɥɸɥɹɪɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɟ�
ɧɚɛɭɯɚɧɢɟ� ɢ� ɪɚɡɦɵɬɨɫɬɶ� ɧɟɣɪɨɧɚɥɶɧɵɯ� ɤɥɟɬɨɤ�� ɨɛɭɫɥɨɜɥɟɧɧɨɟ�
ɧɚɪɭɲɟɧɢɟɦ� ɦɟɦɛɪɚɧɧɨɣ� ɩɪɨɧɢɰɚɟɦɨɫɬɢ�� ɇɚɛɭɯɚɧɢɟ� ɤɥɟɬɨɤ�
ɜɵɡɵɜɚɟɬ� ɢɧɬɪɚɰɟɥɸɥɹɪɧɵɣ� ɨɬɟɤ�� ɡɚɬɟɦ� ɤ� ɧɟɦɭ� ɩɪɢɫɨɟɞɢɧɹɥɫɹ�
ɷɤɫɬɪɚɰɟɥɸɥɹɪɧɵɣ� �ɜɚɡɨɝɟɧɧɵɣ�� ɨɬɟɤ� ɢɡ�ɡɚ� ɧɚɪɭɲɟɧɢɹ� ȽɗȻ� ɢ�
ɧɚɤɨɩɥɟɧɢɹ� ɜ� ɩɨɜɪɟɠɞɟɧɧɨɣ� ɡɨɧɟ� ɧɟɞɨɨɤɢɫɥɟɧɧɵɯ� ɩɪɨɞɭɤɬɨɜ��
ɨɛɪɚɡɭɸɳɢɯɫɹ� ɜ� ɭɫɥɨɜɢɹɯ� ɚɧɚɷɪɨɛɧɨɝɨ� ɝɥɢɤɨɥɢɡɚ�� ɋɥɟɞɭɟɬ��
ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɩɨɜɪɟɠɞɟɧɢɟ� ɤɥɟɬɨɤ� ɜɵɹɜɥɹɟɬɫɹ� ɧɟ�
ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɧɚɱɚɥɨɦ� ɤɢɫɥɨɪɨɞɧɨɝɨ� ɝɨɥɨɞɚɧɢɹ�� ȼɩɨɫɥɟɞɫɬɜɢɢ�
ɫɧɢɠɟɧɢɟ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɬɨɤɚ� ɫɬɢɦɭɥɢɪɨɜɚɥɨ� ɚɧɚɷɪɨɛɧɵɣ�
ɝɥɢɤɨɥɢɡ�� ɱɬɨ� ɩɪɨɹɜɥɹɥɨɫɶ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɜ� ɨɛɥɚɫɬɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ��ȼ�ɫɬɪɭɤɬɭɪɚɯ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɩɪɢ�ɷɬɨɦ�
ɩɪɨɢɫɯɨɞɹɬ�ɬɨɥɶɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ��ɚ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ� ɧɟ� ɧɚɫɬɭɩɚɟɬ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ� ɩɟɧɭɦɛɪɵ�
�±�� ɱɚɫɨɜ�� ɗɬɨ� ɜɪɟɦɟɧɧɵɟ� ɝɪɚɧɢɰɵ� ©ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɨɤɧɚª� ±�
ɩɟɪɢɨɞɚ�� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɤɨɬɨɪɨɝɨ� ɥɟɱɟɛɧɵɟ� ɦɟɪɨɩɪɢɹɬɢɹ� ɧɚɢɛɨɥɟɟ�
ɩɟɪɫɩɟɤɬɢɜɧɵ� ɢ�ɦɨɝɭɬ� ɨɝɪɚɧɢɱɢɬɶ� ɨɛɴɟɦ� ɢɧɮɚɪɤɬɚ��Ɉɤɨɧɱɚɬɟɥɶɧɨɟ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɢɧɫɭɥɶɬɚ� ɡɚɜɟɪɲɚɟɬɫɹ� ɱɟɪɟɡ� ��±��� ɱɚɫɨɜ�� ɇɟ� ɜɫɟ�
ɧɟɣɪɨɧɵ� ɩɪɢ� ɢɲɟɦɢɱɟɫɤɢɯ� ɩɨɜɪɟɠɞɟɧɢɹɯ� ɫɬɪɚɞɚɸɬ� ɨɞɢɧɚɤɨɜɨ� ɜ�
ɪɚɜɧɨɣ�ɫɬɟɩɟɧɢ��Ɍɚɤ��ɧɚɦɢ�ɨɬɦɟɱɟɧɨ��ɱɬɨ�ɜ�ɩɨɩɭɥɹɰɢɢ�ɧɟɪɜɧɵɯ�ɤɥɟɬɨɤ�
ɤ� �� ɱɚɫɚɦ� ɜɥɢɹɧɢɹ� ɷɦɨɤɫɢɩɢɧɚ� ɜ� ɞɚɧɧɨɣ� ɝɪɭɩɩɟ� ɩɪɨɫɥɟɠɢɜɚɥɢɫɶ�
ɧɚɱɚɥɶɧɵɟ� ɹɜɥɟɧɢɹ� ɯɪɨɦɚɬɨɥɢɡɚ� ɢ� ɩɨɹɜɥɟɧɢɟ� ɟɞɢɧɢɱɧɵɯ� ɭɱɚɫɬɤɨɜ�
ɤɥɟɬɨɱɧɨɝɨ� ɪɚɡɪɹɠɟɧɢɹ� ɜ� ɝɪɭɩɩɟ� ɫ� ɷɦɨɤɫɢɩɢɧɨɦ�� ɗɦɨɤɫɢɩɢɧ�
ɩɪɢɧɚɞɥɟɠɢɬ� ɤ� ɤɥɚɫɫɭ� ��ɨɤɫɢɩɢɪɢɞɢɧɨɜ� ɢ� ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ�
ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ��ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɤɨɬɨɪɨɝɨ�ɨɛɭɫɥɨɜɥɟɧɵ�
ɫɩɨɫɨɛɧɨɫɬɶɸ� ɢɧɝɢɛɢɪɨɜɚɬɶ� ɮɨɫɮɨɞɢɷɫɬɟɪɚɡɭ�� ɫɩɨɫɨɛɧɨɫɬɶɸ�
ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ�� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɫɬɪɭɤɬɭɪ� ɢ�
ɮɭɧɤɰɢɣ� ɤɥɟɬɨɱɧɵɯ� ɦɟɦɛɪɚɧ�� ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɜ� ɩɪɨɜɟɞɟɧɧɵɯ�
ɧɚɦɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɪɟɡɤɨ� ɜɵɪɚɠɟɧɧɵɦɢ�
ɢɧɬɟɧɫɢɜɧɵɦɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɤɨɦɩɥɟɤɫɚ�
ɜɵɲɟɭɩɨɦɹɧɭɬɵɯ� ɫɜɨɣɫɬɜ� ɬɨɥɶɤɨ� ɧɚ� ɧɚɱɚɥɶɧɵɯ� ɷɬɚɩɚɯ� ɩɚɬɨɥɨɝɢɢ� ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ�©ɛɟɫɫɢɥɢɟɦª�ɤ�ɭɞɟɪɠɚɧɢɸ�ɨɱɟɪɟɞɧɵɯ�ɫɬɚɞɢɣ�ɨɫɬɪɨɝɨ�
ɢɲɟɦɢɱɟɫɤɨɝɨ�ɫɬɪɟɫɫɚ��ȼɵɹɜɥɟɧɚ�ɪɚɧɧɹɹ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ�ɞɢɧɚɦɢɤɚ�
ɪɟɡɤɨɝɨ� ɨɬɝɪɚɧɢɱɟɧɢɹ� ɢ� ɫɭɠɟɧɢɟ� ɡɨɧɵ� ɢɲɟɦɢɱɟɫɤɨɣ� ɩɟɧɭɦɛɪɵ� ɢ�
ɧɚɱɚɥɶɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ� ɝɢɫɬɨɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɤɰɢɢ� ɫ� ɱɟɬɤɢɦɢ�
ɩɪɨɹɜɥɟɧɢɹɦɢ� ɬɨɥɶɤɨ� ɥɢɲɶ� ɧɚ� ��ɢ� ɫɭɬɤɢ�� ȼɵɜɨɞɵ�� Ɇɚɤɫɢɦɚɥɶɧɵɟ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɬɤɚɧɹɯ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɧɚɛɥɸɞɚɥɢɫɶ�
ɱɟɪɟɡ� �í�� ɱɚɫɨɜ� ɩɨɫɥɟ� ɪɟɩɟɪɮɭɡɢɢ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬ� ɜɪɟɦɹ�
©ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɨɤɧɚª�� ȼɜɟɞɟɧɢɟ� ɚɧɬɢɨɤɫɢɞɚɧɬɚ� ɷɦɨɤɫɢɩɢɧɚ�
ɩɨɡɢɬɢɜɧɨ� ɨɬɪɚɡɢɥɢɫɶ� ɧɚ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ� ɫɬɪɭɤɬɭɪɟ� ɬɤɚɧɟɣ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�

0253+2/2*,&$/�&+$1*(6�,1�7+(�7,668(6�2)�7+(�
%5$,1�,1�(;3(5,0(17$/�,6&+(0,$
2�8��0XURWRY
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��8�.��,EUDJLPRY
7DVKNHQW�0HGLFDO�3HGLDWULF�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ��7KH�QXPEHU�RI�SDWLHQWV�ZLWK�VWURNH�DQG�FKURQLF�LVFKHPLD�RI�
WKH�EUDLQ�LV�JURZLQJ��LQ�FRQQHFWLRQ�ZLWK�ZKLFK�WKH�GHYHORSPHQW�RI�PRGHUQ�
PHWKRGV�RI�WUHDWPHQW�LV�D�WRSLFDO�LVVXH�RI�1HXURORJ\��$LP��7KH�SXUSRVH�RI�
WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH�HIIHFWLYHQHVV�RI�DQWLR[LGDQW�HPRNVLSLQ�RQ�
WKH�PRUSKRORJLFDO�FKDQJHV�LQ�WKH�EUDLQ�WLVVXH�DIWHU�H[SHULPHQWDO�LVFKHPLD��
0DWHULDOV� DQG� PHWKRGV�� 0DWHULDOV� DQG� PHWKRGV�� ,QYHVWLJDWLRQV� ZHUH�
FDUULHG�RXW�RQ�PDOH�DOELQR�UDWV�� LQLWLDO�ZHLJKW�RI����±����JUDPV��0RGHO�
RI�FHUHEUDO�LVFKHPLD�ZDV�UHSURGXFHG�E\�FOLSSLQJ�WKH�OHIW�FDURWLG�DUWHU\�IRU�
���PLQ��6HUYHG�DV�WKH�FRQWURO�DQLPDOV��©VKDPª�WKDW�UHYHDO�FRPPRQ�FDURWLG�
DUWHU\� XQGHU� HWKHU� DQHVWKHVLD�� IROORZHG� E\� VXWXULQJ� WKH� VWUDWL¿HG� �Q ����
7KH�DQLPDOV�ZHUH�FDUULHG�RXW� LQ� WHUPV�RI���������������������KRXUV�DIWHU�
UHSHUIXVLRQ��)RU�FRUUHFWLRQ�RI�SRVW�LVFKHPLF�EUDLQ�FKDQJHV�XVHG�HPRNVLSLQ�
���JURXS�� 5XVVLDQ� SURGXFWLRQ��� 9HUL¿FDWLRQ� RI� LVFKHPLD� ZDV� SHUIRUPHG�
RQ�WKH�EDVLV�RI�PRUSKRORJLFDO�VWXGLHV��SDLQWLQJ�ZLWK�VLOYHU�QLWUDWH�E\�WKH�
PHWKRG�RI�1LVVO���5HVXOWV��,VFKHPLF�SURFHVVHV�LQ�WKH�EUDLQ�DFFRPSDQLHG�E\�
FHUHEUDO�HGHPD��$�SRLQW�©ODXQFKLQJª�HGHPD�LV�WKH�SHQHWUDWLRQ�RI�ZDWHU�LQWR�
QHXURQV� H[WUDFHOOXODU� VSDFH�� DQG� D� VR�FDOOHG� VZHOOLQJ� EOXU� QHXURQDO� FHOO�
PHPEUDQH�SHUPHDELOLW\�GXH�WR�D�YLRODWLRQ��,QWUDWVHO\XO\DUQ\�FHOO�VZHOOLQJ�
FDXVHV�VZHOOLQJ��WKHQ�MRLQV�KLP�HNVWUDWVHO\XO\DUQ\��YDVRJHQLF��HGHPD�GXH�
WR�YLRODWLRQ�RI�%%%�DQG�DFFXPXODWLRQ� LQ� WKH�GDPDJHG�]RQH�RI�R[LGL]HG�
SURGXFWV�JHQHUDWHG�LQ�WKH�DQDHURELF�JO\FRO\VLV��,W� LV�SULPDULO\�QRWHG�WKDW�
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FHOO� GDPDJH� LV� QRW� GHWHFWHG� VLPXOWDQHRXVO\�ZLWK� WKH� R[\JHQ� GH¿FLHQF\��
6XEVHTXHQWO\�� WKH� UHGXFWLRQ� LQ�FHUHEUDO�EORRG�ÀRZ�VWLPXODWHG�DQDHURELF�
JO\FRO\VLV�� ZKLFK� PDQLIHVWHG� LWVHOI� LQ� WKH� IRUP� RI� G\QDPLF� PHWDEROLF�
FKDQJHV��,Q�WKH�VWUXFWXUHV�RI�WKH�EUDLQ�ZLWK�RQO\�IXQFWLRQDO�FKDQJHV�RFFXU��
DQG�WKH�PRUSKRORJLFDO�FKDQJHV�GR�QRW�RFFXU��7KH�GXUDWLRQ�RI�WKH�SHQXPEUD�
�±��KRXUV��,W¶V�WLPH�ERXQGDULHV�©WKHUDSHXWLF�ZLQGRZª�±�RYHU�SHULRG�RI�WKH�
PRVW�SURPLVLQJ�WKHUDSHXWLF�PHDVXUHV�DQG�PD\�OLPLW�WKH�DPRXQW�RI�VWURNH��
7KH�¿QDO�IRUPDWLRQ�RI�VWURNH�LV�FRPSOHWHG�LQ���±���KRXUV��1RW�DOO�QHXURQV�
LQ�LVFKHPLF�LQMXU\�DUH�HTXDOO\�DIIHFWHG�HTXDOO\��7KXV��ZH�REVHUYHG�WKDW�LQ�
D�SRSXODWLRQ�RI�QHUYH�FHOOV�WR���KRXUV�HPRNVLSLQD�LQÀXHQFH�LQ�WKH�JURXS�
WUDFHG�WKH�LQLWLDO�HIIHFWV�RI�FKURPDWRO\VLV�DQG�WKH�DSSHDUDQFH�RI�LQGLYLGXDO�
VHFWLRQV� RI� WKH� FHOO� GLVFKDUJH� LQ� WKH� JURXS� ZLWK� HPR[LSLQ�� (PRNVLSLQ�
EHORQJLQJ�WR�WKH�FODVV�RI���K\GUR[\S\ULGLQH��EHLQJ�D�ORZ�PROHFXODU�ZHLJKW�
DQWLR[LGDQW� SKDUPDFRORJLFDO� SURSHUWLHV� ZKLFK� DUH� GHWHUPLQHG� E\� WKH�
DELOLW\�WR�LQKLELW�SKRVSKRGLHVWHUDVH�IUHH�UDGLFDO�R[LGDWLRQ�VWDELOL]DWLRQ�RI�
WKH�VWUXFWXUH�DQG�IXQFWLRQ�RI�FHOO�PHPEUDQHV�WKDW�ZDV�PDQLIHVWHG�LQ� WKH�
H[SHULPHQWDO� VWXGLHV�ZH�FRQGXFWHG� LQWHQVLYH�SURQRXQFHG�PRUSKRORJLFDO�
PDQLIHVWDWLRQV� RI� D� FRPSOH[� RI� WKH� DERYH� SURSHUWLHV� RQO\� LQ� WKH� LQLWLDO�
VWDJHV�RI�WKH�GLVHDVH�IROORZHG�E\�©LPSRWHQFHª�WR�ZLWKKROG�WKH�QH[W�VWDJHV�
RI� DFXWH� LVFKHPLF� VWUHVV�� 6SRWWHG� DQ� HDUO\� PRUSKRORJLFDO� G\QDPLFV� RI�
VKDUS�GHPDUFDWLRQ�DQG�QDUURZLQJ�RI�WKH�LVFKHPLF�SHQXPEUD�DQG�WKH�LQLWLDO�
PDQLIHVWDWLRQ� KLVWRLPPXQRORJLFDO� UHDFWLRQ� ZLWK� FOHDUO\� VKRZQ� RQO\� RQ�
WKH�WKLUG�GD\��&RQFOXVLRQV��0D[LPXP�PRUSKRORJLFDO�FKDQJHV�LQ�WKH�EUDLQ�
WLVVXH�ZHUH�REVHUYHG��±��KRXUV� DIWHU� UHSHUIXVLRQ��ZKLFK�GHWHUPLQHV� WKH�
©WKHUDSHXWLF�ZLQGRZª��,QWURGXFWLRQ�DQWLR[LGDQW�HPRNVLSLQD�KDG�D�SRVLWLYH�
LPSDFW�RQ�WKH�PRUSKRORJLFDO�VWUXFWXUH�RI�WKH�EUDLQ�WLVVXH�

ɋɍȻɄɅȿɌɈɑɇɕȿ� ɎɊȺɄɐɂɂ� ɉȿɑȿɇɂ� ɉɊɂ� ɂɒȿɆɂɂ�
ȽɈɅɈȼɇɈȽɈ�ɆɈɁȽȺ
Ɏ�Ɋ��ɀɭɪɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɍ�Ʉ��ɂɛɪɚɝɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜ�ɧɚɲɟɣ�ɫɬɪɚɧɟ�ɨɬɦɟɱɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�
ɱɚɫɬɨɬɵ�ɨɫɬɪɵɯ�ɢɧɫɭɥɶɬɨɜ��ɂɧɫɭɥɶɬ�ɢ�ɯɪɨɧɢɱɟɫɤɚɹ�ɢɲɟɦɢɹ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɹɜɥɹɸɬɫɹ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�� ɧɚɪɹɞɭ� ɫ� ɬɹɠɟɥɵɦɢ� ɬɪɚɜɦɚɦɢ��
ɜɟɞɭɳɢɦɢ� ɩɪɢɱɢɧɚɦɢ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ�� ɉɪɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ� ɢ�
ɬɹɠɟɥɨɣ�ɢɲɟɦɢɢ�ɪɚɡɜɢɜɚɸɬɫɹ�ɧɟɨɛɪɚɬɢɦɵɟ�ɩɨɜɪɟɠɞɟɧɢɹ�ɧɟɣɪɨɧɨɜ��
ɩɨɫɥɟɞɧɢɟ� ɝɢɛɧɭɬ� ɩɨ�ɦɟɯɚɧɢɡɦɭ� ɧɟɤɪɨɡɚ� ɢ� �ɫ� ɧɟɤɨɬɨɪɨɣ� ɡɚɞɟɪɠɤɨɣ�
ɜɨ� ɜɪɟɦɟɧɢ�� ɚɩɨɩɬɨɡɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɝɟɧɟɪɚɰɢɢ� ȺɎɄ� ɜ� ɫɭɛɤɥɟɬɨɱɧɵɯ�
ɮɪɚɤɰɢɹɯ� ɝɟɩɚɬɨɰɢɬɨɜ� ɩɪɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɟɞɟɧɵ� ɧɚ� ɛɟɥɵɯ�
ɛɟɫɩɨɪɨɞɧɵɯ� ɤɪɵɫɚɯ� ɫɚɦɰɚɯ�� ɢɫɯɨɞɧɨɣ� ɦɚɫɫɨɣ� ���±���� ɝ�� Ɇɨɞɟɥɶ�
ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜɨɫɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɦɟɬɨɞɨɦ� ɤɥɢɩɢɪɨɜɚɧɢɹ�
ɥɟɜɨɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ��� ɦɢɧ�� Ɂɚɛɨɣ� ɠɢɜɨɬɧɵɯ�
ɩɪɨɜɨɞɢɥɢ� ɜ� ɫɪɨɤɢ� ��� ��� ��� ���� ���� ��� ɱɚɫɚ� ɩɨɫɥɟ� ɪɟɩɟɪɮɭɡɢɢ��
ȼɟɪɢɮɢɤɚɰɢɸ� ɢɲɟɦɢɢ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� �ɨɤɪɚɫɤɚ� ɧɢɬɪɚɬɨɦ� ɫɟɪɟɛɪɚ� ɩɨ� ɦɟɬɨɞɭ� ɇɢɫɫɥɹ���
ɋɭɛɤɥɟɬɨɱɧɵɟ� ɮɪɚɤɰɢɢ� ɢɡ� ɝɨɦɨɝɟɧɚɬɚ� ɩɟɱɟɧɢ� ɜɵɞɟɥɹɥɢ� ɦɟɬɨɞɨɦ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɹɥɢ� ɤɨɥɢɱɟɫɬɜɨ�
ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ��� ɤɨɥɢɱɟɫɬɜɨ� ɫɪɟɞɧɟɦɨɥɟɤɭɥɹɪɧɵɯ�
ɩɟɩɬɢɞɨɜ��ɋɆɉ��ɢ�ɫɭɦɦɚɪɧɭɸ�ɚɧɬɢɩɟɪɨɤɫɢɞɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ��ȺɉȺ���
ɚɤɬɢɜɧɨɫɬɶ� ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ� �ɋɈȾ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɚɜɧɟɧɢɟ�
ɚɤɬɢɜɧɨɫɬɢ� ɮɟɪɦɟɧɬɨɜ� ȺɉȺ� ɢ� ɋɈȾ� ɜ� ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ� �Ɇɏ�� ɢ�
ɦɢɤɪɨɫɨɦɚɥɶɧɨɣ��Ɇɋ��ɮɪɚɤɰɢɹɯ�ɩɟɱɟɧɢ�ɝɪɭɩɩɵ�ɥɨɠɧɨɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɠɢɜɨɬɧɵɯ� ɱɟɪɟɡ� �� ɱɚɫ� ɩɨɫɥɟ� ɢɲɟɦɢɢ� ɪɟɩɟɪɮɭɡɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�
ɩɨɤɚɡɚɥɨ�ɩɨɜɵɲɟɧɢɟ�ȺɉȺ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɢɧɬɚɤɬɧɨɣ�ɝɪɭɩɩɵ�ɠɢɜɨɬɧɵɯ�
ɜ������ɪɚɡɚ��S!������ɢ�ɫɧɢɠɟɧɢɟ�ɚɤɬɢɜɧɨɫɬɢ�ɋɈȾ�ɜ������ɪɚɡɚ��S!�������ȼ�
ɨɫɬɚɥɶɧɵɟ�ɫɪɨɤɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɛɧɚɪɭɠɟɧɨ�ɨɬɫɭɬɫɬɜɢɟ�ɞɨɫɬɨɜɟɪɧɵɯ�
ɢɡɦɟɧɟɧɢɣ� ɥɨɠɧɨɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɤɪɵɫ� ɢ� ɢɧɬɚɤɬɧɵɯ�� ɜ� ɫɜɹɡɢ� ɫ�
ɱɟɦ� ɞɚɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɛɴɟɞɢɧɟɧɵ� ɤɚɤ� ɤɨɧɬɪɨɥɶɧɵɟ�� ɂɡɦɟɧɟɧɢɟ�
ɚɤɬɢɜɧɨɫɬɢ�ɮɟɪɦɟɧɬɨɜ�Ɇɏ�ɮɪɚɤɰɢɢ�ɧɨɫɢɥɢ�ɷɤɫɬɪɟɦɚɥɶɧɵɣ�ɯɚɪɚɤɬɟɪ��
ɞɥɹ�ȺɉȺ� ɫ� ɦɚɤɫɢɦɭɦɨɦ� ɜ� ����� ɢ� ɋɈȾ� ɫ� ɦɢɧɢɦɭɦɨɦ� ɜ� ����� ɪɚɡɚ� ɜ�
ɩɟɪɜɵɟ�ɱɚɫɵ�ɩɨɫɥɟ�ɢɲɟɦɢɢ�ɪɟɩɟɪɮɭɡɢɢ��ɉɪɢ�ɷɬɨɦ�ɡɚɳɢɬɚ�ɤɥɟɬɨɱɧɵɯ�
ɫɬɪɭɤɬɭɪ� ɨɬ� ɩɨɜɪɟɠɞɚɸɳɟɝɨ� ɞɟɣɫɬɜɢɹ� ȺɎɄ�� ɩɪɨɞɭɰɢɪɭɸɳɢɯɫɹ�
ɜɧɭɬɪɢ� ɤɥɟɬɤɢ� �ɷɧɞɨɝɟɧɧɵɟ� ȺɎɄ�� ɢ� ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ� ɢɡɜɧɟ�
�ɷɤɡɨɝɟɧɧɵɟ� ȺɎɄ��� ɨɪɝɚɧɢɡɭɟɬɫɹ� ɪɚɡɥɢɱɧɵɦ� ɨɛɪɚɡɨɦ�� ȼ� Ɇɏ�
ɮɪɚɤɰɢɢ� ɧɚɛɥɸɞɚɥɚɫɶ� ɚɧɚɥɨɝɢɱɧɚɹ� ɬɟɧɞɟɧɰɢɹ�� ɢ� ɱɟɪɟɡ� �� ɱɚɫɨɜ�
ɩɨɫɥɟ� ɪɟɩɟɪɮɭɡɢɢ� ɨɛɧɚɪɭɠɟɧɚ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɆȾȺ��
ɤɨɬɨɪɚɹ� ɛɵɥɚ� ɛɨɥɶɲɟ� ɤɨɧɬɪɨɥɹ� ɜ� ����� ɪɚɡɚ� ɢ� ɛɨɥɶɲɟ� ɚɧɚɥɨɝɢɱɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ� ɢɧɬɚɤɬɧɨɣ� ɝɪɭɩɩɵ� ɜ� ����� ɪɚɡɚ� �Ɋ!������� ɤɨɬɨɪɚɹ� ɤ� ���
ɱɚɫɚɦ� ɧɟ� ɧɨɪɦɚɥɢɡɨɜɚɥɚɫɶ�� ɋɨɞɟɪɠɚɧɢɟ� ɋɆɉ� ɛɵɥɨ� ɜ� ɩɟɪɜɵɟ� ��
ɱɚɫɨɜ� ɜɵɲɟ� ɤɨɧɬɪɨɥɹ� ɜ� ����� ɪɚɡɚ� ɢ� ɛɨɥɶɲɟ� ɩɨɤɚɡɚɬɟɥɹ� ɢɧɬɚɤɬɧɨɣ�

ɝɪɭɩɩɵ�ɜ������ɪɚɡɚ��ȼ�ɩɨɫɥɟɞɭɸɳɢɟ�ɫɪɨɤɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɨɞɟɪɠɚɧɢɟ�
ɆȾȺ� ɢ� ɋɆɉ� ɧɟ� ɞɨɫɬɢɝɚɥɚ� ɡɧɚɱɟɧɢɹ� ɤɨɧɬɪɨɥɹ�� ȼɵɜɨɞɵ�� ɂɡɭɱɟɧɚ�
ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ� ɝɟɩɚɬɨɰɢɬɨɜ�
ɜ� ɞɢɧɚɦɢɤɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ� ɢɧɫɭɥɶɬɚ�� ȼ� ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ�
ɮɪɚɤɰɢɢ� ɩɟɱɟɧɢ� ɚɤɬɢɜɧɨɫɬɶ� ɮɟɪɦɟɧɬɨɜ� ɚɧɬɢɩɟɪɨɤɫɢɞɧɨɣ� ɫɢɫɬɟɦɵ�
ɭɜɟɥɢɱɢɜɚɥɚɫɶ�� ɢ� ɨɬɦɟɱɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɮɟɪɦɟɧɬɚ� ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ�
ɡɚɳɢɬɵ�ɫ�ɧɚɢɛɨɥɶɲɢɦ�ɨɬɤɥɨɧɟɧɢɟɦ�ɞɨ���ɱɚɫɨɜ�ɩɨɫɥɟ�ɪɟɩɟɪɮɭɡɢɢ�
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,QWURGXFWLRQ��,Q�UHFHQW�\HDUV�LQ�RXU�FRXQWU\�KDV�EHHQ�DQ�LQFUHDVH�LQ�DFXWH�
VWURNH��6WURNH�� DQG�FKURQLF� FHUHEUDO� LVFKHPLD�DUH� DW�SUHVHQW�� LQ� DGGLWLRQ�
WR� VHULRXV� LQMXULHV�� WKH� OHDGLQJ�FDXVH�RI�GLVDELOLW\�GXULQJ�SURORQJHG�DQG�
VHYHUH� LVFKHPLD� OHDGV� WR� LUUHYHUVLEOH� QHXURQDO� GDPDJH�� WKH� ODWWHU� G\LQJ�
RQ�WKH�PHFKDQLVP�RI�QHFURVLV�DQG��ZLWK�VRPH�GHOD\��DSRSWRVLV��$LP��7KH�
DLP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�JHQHUDWLRQ�RI�526�LQ�VXEFHOOXODU�
IUDFWLRQV� RI� KHSDWRF\WHV� LQ� H[SHULPHQWDO� FHUHEUDO� LVFKHPLD�� 0DWHULDOV�
DQG�PHWKRGV��,QYHVWLJDWLRQV�ZHUH�FDUULHG�RXW�RQ�PDOH�DOELQR�UDWV�� LQLWLDO�
ZHLJKW�RI����±����JUDPV��0RGHO�RI�FHUHEUDO�LVFKHPLD�ZDV�UHSURGXFHG�E\�
FOLSSLQJ�WKH�OHIW�FDURWLG�DUWHU\�IRU����PLQXWHV��7KH�DQLPDOV�ZHUH�FDUULHG�
RXW�LQ�WHUPV�RI���������������������KRXUV�DIWHU�UHSHUIXVLRQ��9HUL¿FDWLRQ�RI�
LVFKHPLD�ZDV�SHUIRUPHG�RQ�WKH�EDVLV�RI�PRUSKRORJLFDO�VWXGLHV��SDLQWLQJ�
ZLWK�VLOYHU�QLWUDWH�E\�WKH�PHWKRG�RI�1LVVO���6XEFHOOXODU�IUDFWLRQV�RI�OLYHU�
KRPRJHQDWHV�ZHUH�LVRODWHG�E\�GLIIHUHQWLDO�FHQWULIXJDWLRQ�ZHUH�GHWHUPLQHG��
7KH�DPRXQW�RI�PDORQGLDOGHK\GH��0'$���WKH�QXPEHU�RI�PLGGOH�PROHFXOHV�
�603�� DQG� WRWDO� DQWLSHUR[LGH� DFWLYLW\� �$3$��� VXSHUR[LGH� GLVPXWDVH�
�62'���5HVXOWV��&RPSDULVRQ�$3$� HQ]\PH� DFWLYLW\� LQ� WKH�PLWRFKRQGULDO�
DQG�62'��0;��DQG�PLFURVRPDO��06��IUDFWLRQV�OLYHU�VKDP�JURXS�DW���KRXU�
DIWHU�FHUHEUDO�LVFKHPLD�UHSHUIXVLRQ�VKRZHG�LQFUHDVHG�$3$�UHODWLYHO\�LQWDFW�
JURXS�RI�DQLPDOV�LQ�WKH������±�IROG��S!������DQG�UHGXFHG�62'�DFWLYLW\�RI�
�����WLPHV��S!������LQ�WKH�UHPDLQLQJ�WLPH�WKH�VWXG\�IRXQG�QR�VLJQL¿FDQW�
FKDQJHV� LQ� VKDP�RSHUDWHG� UDWV� DQG� LQWDFW�GXH� WR�ZKLFK� WKHVH� UHVXOWV� DUH�
FRPELQHG�DV�WKH�FRQWURO��&KDQJHV�LQ�WKH�DFWLYLW\�RI�HQ]\PHV�0;�IUDFWLRQV�
ZHUH�H[WUHPH�LQ�QDWXUH��IRU�WKH�$3$�ZLWK�D�PD[LPXP�RI������DQG�62'�
ZLWK�D�PLQLPXP�RI������WLPHV�LQ�WKH�¿UVW�KRXUV�DIWHU�LVFKHPLD�UHSHUIXVLRQ��
,Q� WKLV� FDVH�� SURWHFWLRQ� RI� FHOOXODU� VWUXFWXUHV� IURP� WKH� GDPDJLQJ� HIIHFWV�
RI�526�DUH�SURGXFHG� LQVLGH� WKH�FHOO� �HQGRJHQRXV�526��DQG� WKH� LPSDFW�
RI� H[WHUQDO� �H[RJHQRXV� 526�� LV� RUJDQL]HG� LQ� GLIIHUHQW� ZD\V�� 7KH� 0;�
IUDFWLRQ�REVHUYHG�D�VLPLODU�WUHQG��DQG���KRXUV�DIWHU�UHSHUIXVLRQ��IRXQG�WKH�
PD[LPXP�FRQWHQW�RI�0'$��ZKLFK�ZDV�PRUH� LQ�FRQWURO��DQG������ WLPHV�
PRUH� WKDQ� LQ� WKH� LQWDFW�JURXS�DW������ WLPHV� �3!�������ZKLFK� LV�XS� WR����
KRXUV�QRW�QRUPDO��603�FRQWHQW�ZDV�LQ�WKH�¿UVW���KRXUV�DERYH�FRQWURO�DQG�
�����WLPHV�PRUH�WKDQ�WKH�LQWDFW�JURXS������WLPHV��7KH�QH[W�WLPH�WKH�FRQWHQW�
RI�0'$�UHVHDUFK�DQG�063�GLG�QRW�UHDFK�WKH�YDOXH�RI�FRQWURO��&RQFOXVLRQ��
6WXGLHG�WKH�DQWLR[LGDQW�DFWLYLW\�RI�KHSDWRF\WH�PLWRFKRQGULDO�G\QDPLFV�LQ�
H[SHULPHQWDO�VWURNH��,Q�WKH�PLWRFKRQGULDO�IUDFWLRQ�RI�OLYHU�HQ]\PH�DFWLYLW\�
DQWLSHUR[LGH� V\VWHP� LQFUHDVHG� DQG� VKRZHG� D� GHFUHDVH� RI� WKH� HQ]\PH�
DQWL�UDGLFDO�SURWHFWLRQ�ZLWK� WKH�JUHDWHVW�GHYLDWLRQ�RI�XS� WR���KRXUV�DIWHU�
UHSHUIXVLRQ�

ɅȿɑȿȻɇɕȿ�ɋȼɈɃɋɌȼȺ�ȻɂɈɄɈɆɉɅȿɄɋɈȼ
Ɇ�Ɇ��Ʉɚɪɢɦɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɍ�Ʉ��ɂɛɪɚɝɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɂɡɵɫɤɚɧɢɟ� ɩɭɬɟɣ� ɪɟɝɭɥɹɰɢɢ� ɪɚɡɥɢɱɧɵɯ� ɷɧɞɨɝɟɧɧɵɯ�
ɩɪɨɰɟɫɫɨɜ� ɩɪɢ� ɩɨɦɨɳɢ� ɜɧɟɲɧɢɯ� ɮɚɤɬɨɪɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɛɢɨɤɨɦɩɥɟɤɫɨɜ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɫɨɛɨɣ�
ɫɨɟɞɢɧɟɧɢɹ� ɦɟɬɚɥɥɨɜ� ɢ� ɚɤɬɢɜɧɵɯ� ɥɢɝɚɧɞɨɜ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ�
ɜɚɠɧɵɯ� ɢ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ� ɮɢɡɢɨɥɨɝɢɢ� ɱɟɥɨɜɟɤɚ� ɢ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɯɢɦɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɇɚɦɢ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɧɚɩɪɚɜɥɟɧɧɵɟ�ɧɚ� ɜɵɹɜɥɟɧɢɟ�ɧɚɢɛɨɥɟɟ� ɫɭɳɟɫɬɜɟɧɧɵɯ�
ɮɚɤɬɨɪɨɜ�� ɨɩɪɟɞɟɥɹɸɳɢɟ� ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ɜɤɥɚɞɨɜ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɥɢɝɚɧɞɨɜ� ±� 0HW6&/� ɢ� ±� 0HW62+� ɢ� ɛɢɨɤɨɦɩɥɟɤɫɨɜ� ɫ� ɦɟɬɚɥɥɚɦɢ�
&R��&ɢ�� =Q��1L� ɧɚ� ɚɤɬɢɜɧɨɫɬɶ�ȾɇɄ�ɩɨɥɢɦɟɪɚɡɵ� ɹɞɟɪ�� ɚ� ɬɚɤɠɟ� ɊɇɄ�
ɩɨɥɢɦɟɪɚɡ�,�ɢ�,,��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɩɵɬɵ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɛɟɥɵɯ�
ɛɟɫɩɨɪɨɞɧɵɯ� ɤɪɵɫɚɯ�ɫɚɦɫɚɯ�� ɀɢɜɨɬɧɵɯ� ɞɟɤɚɩɢɬɢɪɨɜɚɥɢ� ɩɨɞ�
ɷɮɢɪɧɵɦ� ɧɚɪɤɨɡɨɦ�� ɛɵɫɬɪɨ� ɢɡɜɥɟɤɚɥɢ� ɩɟɱɟɧɶ� ɢ� ɩɨɦɟɳɚɥɢ� ɜ� ɫɪɟɞɭ�
ɜɵɞɟɥɟɧɢɹ��Ɇɢɬɨɯɨɧɞɪɢɚɥɶɧɭɸ�ɢ�ɦɢɤɪɨɫɨɦɚɥɶɧɭɸ�ɮɪɚɤɰɢɢ�ɩɟɱɟɧɢ�
ɩɨɥɭɱɚɥɢ� ɩɭɬɟɦ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ�� Ⱦɟɣɫɬɜɢɟ�
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ɛɢɨɩɪɟɩɚɪɚɬɨɜ�ɢɫɫɥɟɞɨɜɚɥɢ�ɜ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ����±���í����±���ɦɨɥɶ�ɥ�
ɜ� ɫɭɫɩɟɧɡɢɢ� ɦɢɤɪɨɫɨɦ�� ɥɢɛɨ� ɦɢɬɨɯɨɧɞɪɢɣ� ɩɭɬɟɦ� ɢɧɤɭɛɢɪɨɜɚɧɢɹ� ɜ�
ɬɟɱɟɧɢɟ� ���ɦɢɧ�� ɩɪɢ� ����ɋ��ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɫɜɨɛɨɞɧɨ�ɪɚɞɢɤɚɥɶɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ� ɜ� ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɣ� ɢ� ɦɢɤɪɨɫɨɦɚɥɶɧɨɣ� ɮɪɚɤɰɢɹɯ�
ɨɰɟɧɢɜɚɥɢ� ɩɨ� ɧɚɤɨɩɥɟɧɢɸ� ɌȻɄ�ɚɤɬɢɜɧɵɯ� ɩɪɨɞɭɤɬɨɜ� �ɆȾȺ���
ɇɚɤɨɩɥɟɧɢɟ� ɩɪɨɞɭɤɬɨɜ� ɉɈɅ� ɜɵɪɚɠɚɥɢ� ɜ� ɧɦɨɥɶ� ɆȾȺ�ɦɝ� ɛɟɥɤɚ� ���
ɦɢɧ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɨɛɚ�
ɥɢɝɚɧɞɚ� ɜ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɫɬɟɩɟɧɢ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɭɫɢɥɟɧɢɸ� ȾɇɄ�
ɩɨɥɢɦɟɪɚɡɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɹɞɟɪ� ɩɟɱɟɧɢ� ɤɪɵɫ�� Ɉɞɧɚɤɨ� ɨɧɢ� ɡɚɦɟɬɧɨ�
ɨɬɥɢɱɚɸɬɫɹ�ɩɨ� ɫɜɨɟɦɭ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ� ɜɥɢɹɧɢɸ�ɧɚ� ɷɬɢ�ɩɪɨɰɟɫɫɵ��
Ⱦɥɹ�ɛɢɨɤɨɦɩɥɟɤɫɨɜ�� ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ɢɫɯɨɞɧɵɯ�ɥɢɝɚɧɞɨɜ�� ɯɚɪɚɤɬɟɪɧɵɦ�
ɹɜɥɹɟɬɫɹ�ɢɧɝɢɛɢɪɨɜɚɧɢɟ�ȾɇɄ�ɩɨɥɢɦɟɪɚɡɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɹɞɟɪ�ɩɟɱɟɧɢ��
ɗɬɨ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɞɚɟɬ� ɨɫɧɨɜɚɧɢɟ� ɩɨɥɚɝɚɬɶ� ɨ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ�
ɜɨɜɥɟɱɟɧɢɢ� ɛɢɨɦɟɬɚɥɥɚ� ɜ� ɮɟɪɦɟɧɬɚɬɢɜɧɵɟ� ɩɪɨɰɟɫɫɵ�� ȼ� ɬɨ� ɠɟ�
ɜɪɟɦɹ� ɷɮɮɟɤɬ� ɜɥɢɹɧɢɹ� ɛɢɨɤɨɦɩɥɟɤɫɨɜ� ɧɚ� ɭɪɨɜɟɧɶ� ɧɚɤɨɩɥɟɧɢɹ�
ȾɇɄ�ɩɨɥɢɦɟɪɚɡɵ�� ɤɚɤ�ɢ� ɜ� ɫɥɭɱɚɟ�ɉɈɅ�� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ�ɩɪɢɪɨɞɨɣ�
ɰɟɧɬɪɚɥɶɧɨɝɨ� ɚɬɨɦɚ�� ɬɚɤ�ɢ� ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɝɨ� ɤ�ɧɟɦɭ�ɥɢɝɚɧɞɚ��ɗɬɨ�
ɞɚɟɬ� ɨɫɧɨɜɚɧɢɟ� ɩɪɢɣɬɢ� ɤ� ɡɚɤɥɸɱɟɧɢɸ�� ɱɬɨ� ɫɩɟɰɢɮɢɱɟɫɤɢɟ� ɜɥɢɹɧɢɟ�
ɛɢɨɤɨɦɩɥɟɤɫɨɜ� ɧɚ� ɚɤɬɢɜɧɨɫɬɶ� ȾɇɄ� ɩɨɥɢɦɟɪɚɡɵ� ɩɪɨɬɟɤɚɟɬ� ɩɪɢ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ� ɭɱɚɫɬɢɢ� ɜ� ɷɬɢɯ� ɩɪɨɰɟɫɫɚɯ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɚɬɨɦɚ��
ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɨɫɨɛɟɧɧɨɫɬɶ� ɜɥɢɹɧɢɹ� ɥɢɝɚɧɞɨɜ� ɢ� ɛɢɨɤɨɦɩɥɟɤɫɨɜ� ɧɚ�
ɚɤɬɢɜɧɨɫɬɶ� ȾɇɄ� ɩɨɥɢɦɟɪɚɡɵ�� ɊɇɄ�ɩɨɥɢɦɟɪɚɡ� ,� ɢ� ,,�� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɪɹɞɨɦ�ɮɚɤɬɨɪɨɜ��ɩɪɢɪɨɞɨɣ�ɦɟɬɚɥɥɚ��ɡɚɫɟɥɟɧɧɨɫɬɶɸ�ɟɝɨ�G�ɩɨɞɭɪɨɜɧɹ��
ɧɚɥɢɱɢɟɦ�ɡɚɪɹɠɟɧɧɵɯ�ɢɨɧɨɜ�ɥɢɝɚɧɞɚ��ɫɩɨɫɨɛɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ�
ɫ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɝɪɭɩɩɚɦɢ� �ɮɟɪɦɟɧɬɵ�� ɫɭɛɫɬɪɚɬɵ��� ɭɫɢɥɟɧɢɟ�
ɢɯ� ɫɪɨɞɫɬɜɚ� ɫ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɧɭɤɥɟɢɧɨɜɵɯ� ɤɢɫɥɨɬ�� ɢɡɦɟɧɹɹ�
ɛɢɫɢɧɬɟɬɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɜ� ɨɪɝɚɧɢɡɦɟ�� ȼɵɜɨɞɵ�� ȼɵɹɜɥɟɧɧɚɹ�
ɫɩɟɰɢɮɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɛɢɨɤɨɦɩɥɟɤɫɨɜ� ɩɪɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɹɯ�� ɚɧɟɦɢɢ�� ɥɭɱɟɜɨɦ� ɩɨɪɚɠɟɧɢɢ� ɢ� ɩɢɟɥɨɧɟɮɪɢɬɟ��
ɝɟɩɚɬɢɬɟ� ɩɨɡɜɨɥɹɟɬ� ɩɪɟɞɥɨɠɢɬɶ� ɢɯ� ɜ� ɤɚɱɟɫɬɜɟ� ɥɟɱɟɛɧɵɯ� ɫɪɟɞɫɬɜ��
ɜɥɢɹɸɳɢɯ�ɧɚ�ɤɪɨɜɟɬɜɨɪɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ��ɤɚɤ�ɰɢɬɨɫɬɚɬɢɤɢ�ɫ�ɜɟɪɨɹɬɧɨɣ�
ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ�
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,QWURGXFWLRQ��)LQGLQJ�WKH�ZD\V�WR�UHJXODWH�YDULRXV�HQGRJHQRXV�SURFHVVHV�
XVLQJ� H[WHUQDO� IDFWRUV� LQFOXGLQJ� E\� XVLQJ� ELR�FRPSOH[HV� ZKLFK� DUH� WKH�
FRPSRXQGV�RI�PHWDOV�DQG�DFWLYH�OLJDQGV�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�DQG�
SURPLVLQJ�DUHDV�RI�KXPDQ�SK\VLRORJ\�DQG�ELRORJLFDO�FKHPLVWU\��$LP��:H�
KDYH�FDUULHG�RXW�VWXGLHV�DLPHG�DW� LGHQWLI\LQJ� WKH�PRVW� LPSRUWDQW� IDFWRUV�
WKDW� GHWHUPLQH� WKH� VSHFL¿FLW\� RI� WKH� VWXGLHG� OLJDQGV� ±� 0HW6&/� DQG� ±�
0HW62+� DQG� ELR�FRPSOH[HV� ZLWK� PHWDOV� &R�� &L�� =Q�� 1L� FRQWULEXWLRQ�
WR� WKH� DFWLYLW\� RI�'1$�SRO\PHUDVH� FRUHV�� DV�ZHOO� DV�51$�SRO\PHUDVHV�
,� DQG� ,,��0DWHULDOV� DQG�PHWKRGV�� 7KH� H[SHULPHQWV� ZHUH� FDUULHG� RXW� RQ�
ZKLWH� PRQJUHO� UDWV� ZKLFK� ZHUH� GHFDSLWDWHG� ZLWK� WKH� HWKHU� DQHVWKHVLD��
7KHLU�OLYHUV�ZHUH�UDSLGO\�UHPRYHG�DQG�SODFHG�LQ�D�VHOHFWLRQ�PHGLXP��7KH�
PLWRFKRQGULDO�DQG�PLFURVRPDO�OLYHU�IUDFWLRQV�ZHUH�REWDLQHG�E\�GLIIHUHQWLDO�
FHQWULIXJDWLRQ�� 7KH� HIIHFW� RI� ELRORJLFDO� SUHSDUDWLRQV� ZHUH� H[DPLQHG� DW�
FRQFHQWUDWLRQV� ��� ±� �� í� ��� ±� ��PRO�O� LQ� WKH� VXVSHQVLRQ� RI�PLFURVRPHV�
RU� PLWRFKRQGULDO� E\� LQFXEDWLRQ� IRU� ���PLQ�� DW� ����&�� 7KH� LQWHQVLW\� RI�
IUHH� UDGLFDO� R[LGDWLRQ� LQ� WKH� PLWRFKRQGULDO� DQG� PLFURVRPDO� IUDFWLRQV�
ZDV�DVVHVVHG�E\� WKH�DFFXPXODWLRQ�RI�7%$�DFWLYH�SURGXFWV� �0'$���7KH�
DFFXPXODWLRQ� RI� OLSLG� SHUR[LGDWLRQ� SURGXFWV� ZHUH� H[SUHVVHG� DV� QPRO�
0'$�PJ�SURWHLQ����PLQ��5HVXOWV��6WXGLHV�KDYH�VKRZQ�WKDW�ERWK�OLJDQGV�
WR�D�FHUWDLQ�GHJUHH�FRQWULEXWH�WR�LQFUHDVH�RI�WKH�'1$�SRO\PHUDVH�DFWLYLW\�
RI� UDW� OLYHU� QXFOHL�� +RZHYHU�� WKH\� GLIIHU� PDUNHGO\� RQ� WKH� TXDQWLWDWLYH�
LQÀXHQFH� RQ� WKHVH� SURFHVVHV��8QOLNH� WR� LQLWLDO� OLJDQGV�� WKH� LQKLELWLRQ� RI�
'1$�SRO\PHUDVH�DFWLYLW\�RI�OLYHU�QXFOHL�LV�W\SLFDO�WR�ELRFRPSOH[HV��7KLV�
IDFW�VXJJHVWV�WKH�GLUHFW�LQYROYHPHQW�RI�ELRPHWDOV�LQ�HQ]\PDWLF�SURFHVVHV��
$W�WKH�VDPH�WLPH��WKH�HIIHFW�RI�ELRFRPSOH[HV�RQ�WKH�OHYHO�RI�DFFXPXODWLRQ�
RI�'1$�SRO\PHUDVH��DV�LQ�WKH�FDVH�RI�OLSLG�SHUR[LGDWLRQ��LV�GHWHUPLQHG�E\�
ERWK�WKH�QDWXUH�RI�WKH�FHQWUDO�DWRP�DQG�D�OLJDQG�FRRUGLQDWHG�WKHUHWR��7KLV�
JLYHV� WKH�JURXQGV�WR�FRQFOXGH�WKDW� WKH�VSHFL¿F�LPSDFW�RI�ELR�FRPSOH[HV�
RQ�WKH�DFWLYLW\�RI�'1$�SRO\PHUDVH�RFFXUV�ZLWK�GLUHFW�LQYROYHPHQW�RI�WKH�
FHQWUDO�DWRP�LQ�WKHVH�SURFHVVHV��,W�ZDV�UHYHDOHG�WKDW�WKH�IHDWXUH�RI�OLJDQGV�
DQG�ELRFRPSOH[HV�WR�LQÀXHQFH�RQ�WKH�DFWLYLW\�RI�'1$�SRO\PHUDVH��51$�
SRO\PHUDVH� ,� DQG� ,,� LV� GHWHUPLQHG� E\� VHYHUDO� IDFWRUV�� WKH� QDWXUH� RI� WKH�
PHWDO��LWV�SRSXODWLRQ�RI�G�VXE�OD\HU��WKH�SUHVHQFH�RI�WKH�OLJDQG�LRQV�FDSDEOH�
WR� UHDFW�ZLWK� WKH� IXQFWLRQDO� JURXSV�� VXFK� DV� HQ]\PHV� DQG� VXEVWUDWHV�� RU�
LQFUHDVLQJ�WKHLU�DI¿QLW\��DV�ZHOO�DV�ZLWK�WKH�FRPSRQHQWV�RI�QXFOHLF�DFLGV��
FKDQJLQJ�ELRV\QWKHWLF�SURFHVVHV� LQ� WKH�ERG\��&RQFOXVLRQ��7KH� LGHQWL¿HG�
VSHFL¿F�DFWLYLW\�RI�ELRFRPSOH[HV�IRU�FDQFHU��DQHPLD��UDGLDWLRQ�LQMXU\�DQG�

S\HORQHSKULWLV�� KHSDWLWLV� FDQ�RIIHU� WKHP�DV� WKHUDSHXWLF� DJHQWV� WKDW� DIIHFW�
WKH� KHPDWRSRLHWLF� DFWLYLW\� DV� F\WRWR[LF� DJHQWV�ZLWK� SUREDEOH� DQWL�WXPRU�
DFWLYLW\�

Ʌȿɑȿɇɂȿ� ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȽɈ� ɂɇɋɍɅɖɌȺ�
ȺɇɌɂɈɄɋɂȾȺɇɌɈɆ
ɂ�Ⱥ��ɋɭɥɬɚɧɛɟɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɍ�Ʉ��ɂɛɪɚɝɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɢɣ� ɤɥɢɧɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ�
ɞɨɫɬɢɝɚɟɬɫɹ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɜɨ� ɜɪɟɦɹ� ©ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɨɤɧɚª�� ɝɞɟ�
ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɟɩɚɪɚɬɵ� ɨɤɚɡɵɜɚɸɬ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɞɟɣɫɬɜɢɟ��
ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�ɩɨɢɫɤ� ɫɩɨɫɨɛɨɜ�ɥɟɱɟɧɢɹ�ɢ�ɢɡɭɱɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɧɨɜɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɢɦɟɟɬ�ɜɚɠɧɨɟ�ɤɥɢɧɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɧɟɜɪɨɥɨɝɢɢ�
ɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɦɟɞɢɰɢɧɟ�� ɍɱɢɬɵɜɚɹ� ɜɵɲɟɫɤɚɡɚɧɧɨɟ�� ɧɚɦɢ� ɛɵɥɚ�
ɩɨɫɬɚɜɥɟɧɚ� ɰɟɥɶ� ±� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɞɢɧɚɦɢɤɭ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɢ�ɨɫɬɪɨɣ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɢɲɟɦɢɢ�ɬɤɚɧɟɣ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ� ɢ� ɨɩɪɟɞɟɥɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɬɟɪɚɩɢɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�
ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ�
±� ɷɦɨɤɫɢɩɢɧɚ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɢɲɟɦɢɢ� ɬɤɚɧɟɣ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɟɞɟɧɵ�
ɧɚ� ɛɟɥɵɯ� ɛɟɫɩɨɪɨɞɧɵɯ� ɤɪɵɫɚɯ� ɫɚɦɰɚɯ�� ɢɫɯɨɞɧɨɣ� ɦɚɫɫɨɣ� ���±����
ɝ�� Ɇɨɞɟɥɶ� ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜɨɫɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɦɟɬɨɞɨɦ�
ɤɥɢɩɢɪɨɜɚɧɢɹ�ɥɟɜɨɣ�ɫɨɧɧɨɣ�ɚɪɬɟɪɢɢ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ����ɦɢɧ��ȼ�ɤɚɱɟɫɬɜɟ�
ɤɨɧɬɪɨɥɹ� ɫɥɭɠɢɥɢ� ɠɢɜɨɬɧɵɟ� ©ɥɨɠɧɨɨɩɟɪɢɪɨɜɚɧɧɵɟª�� ɤɨɬɨɪɵɦ�
ɜɫɤɪɵɜɚɥɢ�ɫɨɧɧɭɸ�ɚɪɬɟɪɢɸ�ɩɨɞ�ɷɮɢɪɧɵɦ�ɧɚɪɤɨɡɨɦ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɨɫɥɨɣɧɵɦ�ɭɲɢɜɚɧɢɟɦ��Q ����Ɂɚɛɨɣ�ɠɢɜɨɬɧɵɯ�ɩɪɨɜɨɞɢɥɢ�ɜ�ɫɪɨɤɢ����
�����������������ɱɚɫɚ�ɩɨɫɥɟ�ɪɟɩɟɪɮɭɡɢɢ��ɇɚ�ɤɚɠɞɵɣ�ɫɪɨɤ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɨ� �±�� ɤɪɵɫ�� Ⱦɥɹ� ɤɨɪɪɟɤɰɢɢ� ɩɨɫɬɢɲɟɦɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɚɧɬɢɨɤɫɢɞɚɧɬ�±�ɷɦɨɤɫɢɩɢɧ�
���ɹ�ɝɪɭɩɩɚ��ɩɪɨɢɡɜɨɞɫɬɜɨ�Ɋɨɫɫɢɹ���ȼɟɪɢɮɢɤɚɰɢɸ�ɢɲɟɦɢɢ�ɩɪɨɜɨɞɢɥɢ�
ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� �ɨɤɪɚɫɤɚ� ɧɢɬɪɚɬɨɦ�
ɫɟɪɟɛɪɚ�ɩɨ�ɦɟɬɨɞɭ�ɇɢɫɫɥɹ���Ɇɢɤɪɨɫɨɦɚɥɶɧɚɹ�ɮɪɚɤɰɢɢ�ɢɡ�ɝɨɦɨɝɟɧɚɬɚ�
ɩɟɱɟɧɢ�ɪɚɡɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ�ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ��
Ʉɨɥɢɱɟɫɬɜɨ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ� �ɆȾȺ�� ɨɩɪɟɞɟɥɹɥɢ� ɩɨ� ɦɟɬɨɞɭ�
ɇɚɝɨɟɜɚ� Ȼ�ɋ�� ɫ� ɫɨɚɜɬ�� �������� ɤɨɥɢɱɟɫɬɜɨ� ɫɪɟɞɧɟɦɨɥɟɤɭɥɹɪɧɵɯ�
ɩɟɩɬɢɞɨɜ� �ɋɆɉ�� í� ɩɨ� ɦɟɬɨɞɭ� Ƚɚɛɪɢɷɥɹɧ� ɇ�ɂ�� ɢ� ɞɪ�� ��������
ɋɭɦɦɚɪɧɭɸ� ɚɧɬɢɩɟɪɨɤɫɢɞɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� �ȺɉȺ�� í� ɩɨ� ɦɟɬɨɞɭ�
Ʉɨɪɨɥɸɤ�Ɇ�Ⱥ��ɢ�ɞɪ����������ɚɤɬɢɜɧɨɫɬɶ�ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ��ɋɈȾ��
í�ɩɨ�ɦɟɬɨɞɭ�Ȼɪɭɫɨɜɚ�Ɉ�ɋ��ɢ� ɫɨɚɜɬ�� ��������Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɢɲɟɦɢɢ�ɪɟɩɟɪɮɭɡɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɜ� ɤɪɨɜɶ�
ɜɵɛɪɚɫɵɜɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɧɟɣɪɨɩɟɩɬɢɞɨɜ�� ɆȾȺ��
ɋɆɉ�ɢ� ɞɪɭɝɢɟ� ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ� ɩɪɨɞɭɤɬɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ȺɎɄ�
ɫ�ɦɚɤɪɨɦɨɥɟɤɭɥɚɦɢ�ɨɪɝɚɧɨɢɞɨɜ�ɤɥɟɬɨɤ��ȼ�ɦɢɤɪɨɫɨɦɚɥɶɧɨɣ�ɮɪɚɤɰɢɢ�
�Ɇɋ��ɝɟɩɚɬɨɰɢɬɨɜ�ɜ�ɪɚɡɥɢɱɧɵɟ�ɫɪɨɤɢ�ɢɲɟɦɢɢ�ɪɟɩɟɪɮɭɡɢɢ�ɨɛɧɚɪɭɠɟɧɨ�
ɭɜɟɥɢɱɟɧɢɟ� ɧɚɤɨɩɥɟɧɢɹ� ɆȾȺ� ɜ� ����� ɪɚɡɚ� ɛɨɥɶɲɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɤɨɧɬɪɨɥɶɧɵɯ�ɢ�ɥɨɠɧɨ�ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɠɢɜɨɬɧɵɯ��ɉɪɢ�ɷɬɨɦ�ɚɤɬɢɜɧɨɫɬɶ�
ɋɈȾ�ɫɧɢɠɟɧɚ�ɜ������ɪɚɡɚ��ɚ�ɚɤɬɢɜɧɨɫɬɶ�ɮɟɪɦɟɧɬɨɜ�ɚɧɬɢɩɟɪɨɤɫɢɞɧɨɣ�
ɡɚɳɢɬɵ�±�ɜ������ɪɚɡɚ��S!�������ɉɪɢɦɟɧɟɧɢɟ�ɷɦɨɤɫɢɩɢɧɚ�ɩɪɢ�ɥɟɱɟɧɢɢ�
ɞɚɧɧɵɯ� ɝɪɭɩɩ� ɠɢɜɨɬɧɵɯ� ɩɪɢɜɟɥɨ� ɤ� ɫɧɢɠɟɧɢɸ� ɧɚɤɨɩɥɟɧɢɹ�ɆȾȺ� ɜ�
Ɇɋ�ɮɪɚɤɰɢɢ�ɝɟɩɚɬɨɰɢɬɨɜ�ɜ������ɢ������ɪɚɡɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��S!�������
ȼɥɢɹɧɢɟ�ɷɦɨɤɫɢɩɢɧɚ�ɧɚ�ɚɤɬɢɜɧɨɫɬɶ�ɮɟɪɦɟɧɬɨɜ�ȺɉȺ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ�
ɩɪɟɜɵɲɚɥɚ�ɭɪɨɜɟɧɶ�ɚɧɚɥɨɝɢɱɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɧɟɥɟɱɟɧɧɵɯ�ɠɢɜɨɬɧɵɯ��
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɢɦɟɧɟɧɢɹ�ɷɦɨɤɫɢɩɢɧɚ�ɚɤɬɢɜɧɨɫɬɶ�ɋɈȾ�ɭɜɟɥɢɱɢɜɚɥɚɫɶ�
ɨɬɧɨɫɢɬɟɥɶɧɨ� ɞɚɧɧɵɯ� ɧɟɥɟɱɟɧɧɵɯ�ɠɢɜɨɬɧɵɯ� ɜ� ����� ɪɚɡɚ� �S!������ ɢ�
ɧɟ�ɞɨɫɬɢɝɚɥɚ�ɡɧɚɱɟɧɢɣ�ɤɨɧɬɪɨɥɶɧɵɯ�ɠɢɜɨɬɧɵɯ��ȼɵɜɨɞɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�
ɢɲɟɦɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɜ�Ɇɏ�ɢ�Ɇɋ�ɮɪɚɤɰɢɹɯ�ɩɟɱɟɧɢ�ɡɧɚɱɢɬɟɥɶɧɨ�
ɧɚɤɚɩɥɢɜɚɥɫɹ�ɆȾȺ��ɚɤɬɢɜɧɨɫɬɶ�ɮɟɪɦɟɧɬɨɜ�ȺɉȺ�ɢ�ɋɈȾ�ɫɧɢɠɚɥɚɫɶ��
ɉɪɢɦɟɧɟɧɢɟ� ɚɧɬɢɨɤɫɢɞɚɧɬɚ� ɷɦɨɤɫɢɩɢɧɚ� ɩɪɢɜɟɥɨ� ɤ� ɫɧɢɠɟɧɢɸ�
ɆȾȺ�ɜ�Ɇɋ�ɮɪɚɤɰɢɢ� ɝɟɩɚɬɨɰɢɬɨɜ�ɢ� ɤ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ� ɚɤɬɢɜɧɨɫɬɟɣ�
ɮɟɪɦɟɧɬɨɜ�ȺɉȺ�ɢ�ɋɈȾ�

7+(� 75($70(17� 2)� $1� (;3(5,0(17$/� 6752.(� :,7+�
$17,2;,'$17
,�$��6XOWDQEHNRYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��8�.��,EUDJLPRY
7DVKNHQW�0HGLFDO�3HGLDWULF�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ��)RXQG�WKDW�WKH�JUHDWHVW�HIIHFW�LV�DFKLHYHG�ZKHQ�WKH�FOLQLFDO�
WUHDWPHQW�GXULQJ�WKH�©WKHUDSHXWLF�ZLQGRZª��ZKHUH�GUXJV�KDYH�D�PD[LPXP�
SKDUPDFRORJLFDO� HIIHFW�� ,Q� WKLV� FRQQHFWLRQ�� VHDUFK� IRU� WUHDWPHQWV� KDYH�
LPSRUWDQW�FOLQLFDO� LPSOLFDWLRQV�� ,Q� WKH�FXUUHQW� VWXG\� WKH�HIIHFWLYHQHVV�RI�
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QHZ� GUXJV� LV� LPSRUWDQW� LQ� QHXURVFLHQFH� DQG� FOLQLFDO� PHGLFLQH�� 7DNLQJ�
WKLV�LQWR�DFFRXQW��ZH�VHW�D�JRDO�±�WR�DQDO\]H�WKH�G\QDPLFV�RI�ELRFKHPLFDO�
SDUDPHWHUV�LQ�H[SHULPHQWDO�DFXWH�LVFKHPLF�EUDLQ�WLVVXH�DQG�WR�GHWHUPLQH�
WKH� HIIHFWLYHQHVV� RI� DQWLR[LGDQW� WKHUDS\�� $LP�� 7KH� DLP� RI� WKLV� VWXG\�
ZDV� D� FRPSDUDWLYH� DQDO\VLV� RI� WKH� HIIHFWLYHQHVV� RI� WKH� DQWLR[LGDQW� GUXJ�
±� HPRNVLSLQD� LQ� WKH� WUHDWPHQW� RI� H[SHULPHQWDO� LVFKHPLF� EUDLQ� WLVVXH��
0DWHULDOV� DQG�PHWKRGV�� ,QYHVWLJDWLRQV�ZHUH� FDUULHG� RXW� RQ�PDOH� DOELQR�
UDWV�� LQLWLDO� ZHLJKW� RI� ���±���� JUDPV��0RGHO� RI� FHUHEUDO� LVFKHPLD�ZDV�
UHSURGXFHG�E\�FOLSSLQJ� WKH� OHIW�FDURWLG�DUWHU\� IRU����PLQXWHV��6HUYHG�DV�
WKH� FRQWURO� DQLPDOV�� ©VKDPª� WKDW� UHYHDO� WKH� FDURWLG� DUWHU\� XQGHU� HWKHU�
DQHVWKHVLD�� IROORZHG� E\� VXWXULQJ� WKH� VWUDWL¿HG� �Q ����7KH� DQLPDOV�ZHUH�
FDUULHG� RXW� LQ� WHUPV� RI� ��� ��� ��� ���� ���� ��� KRXUV� DIWHU� UHSHUIXVLRQ�� )RU�
HDFK�VWXG\�SHULRG�XVHG�IRU��±��UDWV��)RU�FRUUHFWLRQ�RI�SRVW�LVFKHPLF�EUDLQ�
FKDQJHV�XVHG�DQWLR[LGDQW�±�HPRNVLSLQ����JURXS��WKH�SURGXFWLRQ�RI�5XVVLD���
9HUL¿FDWLRQ� RI� LVFKHPLD� ZDV� SHUIRUPHG� RQ� WKH� EDVLV� RI� PRUSKRORJLFDO�
VWXGLHV��SDLQWLQJ�ZLWK�VLOYHU�QLWUDWH�E\�WKH�PHWKRG�RI�1LVVO���0LFURVRPDO�
IUDFWLRQV�RI�OLYHU�KRPRJHQDWHV�ZHUH�VHSDUDWHG�E\�GLIIHUHQWLDO�FHQWULIXJDWLRQ��
7KH�DPRXQW�RI�PDORQGLDOGHK\GH��0'$��ZHUH�GHWHUPLQHG�E\�WKH�PHWKRG�
RI� %6� 1DJRHYD� HW� DO�� �������� WKH� QXPEHU� RI� PLGGOH� PROHFXOHV� �063��
E\� WKH�1,�*DEULHOMDQ�HW�DO�� ��������$QWLSHUR[LGH� WRWDO�DFWLYLW\� �$3$��E\�
WKH�.RUROMXN�0$�HW� DO�� �������� VXSHUR[LGH�GLVPXWDVH� �62'��E\� WKH�26�
%UXVRYD� HW� DO�� �������� 5HVXOWV�� $V� D� UHVXOW� RI� H[SHULPHQWDO� LVFKHPLD±
UHSHUIXVLRQ� LQMXU\� RI� WKH� EUDLQ� LQ� D� VLJQL¿FDQW� DPRXQW� RI� EORRG� HMHFWHG�
QHXURSHSWLGHV�� 0'$�� 063� DQG� RWKHU� ORZ� PROHFXODU� ZHLJKW� UHDFWLRQ�
SURGXFWV�RI�526�FHOO�RUJDQHOOHV�DQG�PDFURPROHFXOHV��,Q�WKH�PLFURVRPDO�
IUDFWLRQ��06��RI�KHSDWRF\WHV�LQ�GLIIHUHQW�SHULRGV�RI�LVFKHPLD±UHSHUIXVLRQ�
VKRZHG�DQ�LQFUHDVHG�DFFXPXODWLRQ�RI�0'$�������WLPHV�PRUH�WKDQ�LQ�WKH�
FRQWURO�DQLPDOV�DQG�VKDP��,Q�WKLV�FDVH��WKH�DFWLYLW\�RI�62'�ZDV�UHGXFHG�
WR� ����� WLPHV�� DQG� WKH� DFWLYLW\� RI� HQ]\PHV� DQWLSHUR[LGH� SURWHFWLRQ� ±� WR�
�����IROG� �S!������� $SSOLFDWLRQ� GDWD� HPRNVLSLQD� WUHDWPHQW� JURXSV� RI�
DQLPDOV�KDV�OHG�WR�D�UHGXFWLRQ�RI�0'$�DFFXPXODWLRQ�LQ�KHSDWRF\WHV�06�
IUDFWLRQV� ����� DQG� ����� WLPHV�� UHVSHFWLYHO\� �S!������� ,QÀXHQFH� RQ� WKH�
DFWLYLW\� RI� HQ]\PHV� HPRNVLSLQD�$3$� GRHV� QRW� VLJQL¿FDQWO\� H[FHHG� WKH�
OHYHO�RI�VLPLODU� LQGLFDWRUV�RI�XQWUHDWHG�DQLPDOV��$V�D� UHVXOW�RI� LQFUHDVHG�
62'�DFWLYLW\�HPRNVLSLQD�GDWD�FRQFHUQLQJ�XQWUHDWHG�DQLPDOV�DW������WLPHV�
�S!������DQG�UHDFKHG�YDOXHV�RI�FRQWURO�DQLPDOV��&RQFOXVLRQ��$V�D�UHVXOW�RI�
FHUHEUDO�LVFKHPLD�LQ�0;�DQG�0&�IUDFWLRQV�OLYHU�DFFXPXODWH�VLJQL¿FDQWO\�
0'$�$3$�HQ]\PH�DFWLYLW\�GHFUHDVHG�DQG�62'��7KH�XVH�RI�DQWLR[LGDQW�
HPRNVLSLQD�OHG�WR�D�UHGXFWLRQ�RI�0'$�LQ�WKH�06�IUDFWLRQ�RI�KHSDWRF\WHV�
DQG�UHVWRUDWLRQ�DFWLYLWLHV�RI�WKH�HQ]\PHV�62'�DQG�$3$��

ȼɅɂəɇɂȿ� ȻɂɈɄɈɆɉɅȿɄɋȺ� ɋɨ� �,,,�� ɇȺ� ɉȺɋɋɂȼɇɕȿ�
ɗɅȿɄɌɊɂɑȿɋɄɂȿ�ɉȺɊȺɆȿɌɊɕ�ɄɅȿɌɈɄ�ɄɊɈȼɂ
Ⱥ�ɘ��ɂɫɥRɦɨɜ��ɏ�ɘ��ɂɫɪɚɢɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɮ��ɦ�ɧ���ɞɨɰ��ɘ�ɇ��ɂɫɥɨɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɟɣɫɬɜɢɹ� ɜɧɨɜɶ� ɫɢɧɬɟɡɢɪɨɜɚɧɵɯ� ɧɨɜɵɯ�
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɩɪɢ� ɪɚɞɢɚɰɢɨɧɧɨɦ� ɩɨɪɚɠɟɧɢɢ�
ɨɪɝɚɧɢɡɦɚ��ɫɢɧɬɟɡ�ɢ�ɩɨɢɫɤ�ɪɚɞɢɨɩɪɨɬɟɤɬɨɪɧɵɯ�ɫɜɨɣɫɬɜ�ɛɢɨɤɨɦɩɥɟɤɫɨɜ��
ɫɨɞɟɪɠɚɳɢɯ� ɦɢɤɪɨɷɥɟɦɟɧɬɵ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɪɚɡɪɚɛɨɬɤɟ� ɧɨɜɵɯ�
ɩɪɟɩɚɪɚɬɨɜ��ɡɚɳɢɳɚɸɳɢɯ�ɨɪɝɚɧɢɡɦ�ɨɬ�ɪɚɞɢɚɰɢɨɧɧɨɝɨ�ɩɨɜɪɟɠɞɟɧɢɹ��
ɧɟ�ɬɟɪɹɟɬ�ɫɜɨɸ�ɚɤɬɭɚɥɶɧɨɫɬɶ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɇɚɫɬɨɹɳɚɹ�ɪɚɛɨɬɚ�
ɩɨɫɜɹɳɟɧɚ� ɢɡɭɱɟɧɢɸ� ɜɥɢɹɧɢɹ� ɛɢɨɤɨɦɩɥɟɤɫɚ� ɋɨ� �,,,�� ɧɚ� ɩɚɫɫɢɜɧɵɟ�
ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ�ɤɥɟɬɨɤ�ɤɪɨɜɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚɦɢ�
ɛɵɥɢ�ɢɡɭɱɟɧɵ�ɩɚɫɫɢɜɧɵɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ��ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ�
ɩɨɬɟɪɢ��ɷɥɟɤɬɪɢɱɟɫɤɚɹ�ɟɦɤɨɫɬɶ��ɤɥɟɬɨɤ�ɤɪɨɜɢ��ɷɪɢɬɪɨɰɢɬɵ��ɥɟɣɤɨɰɢɬɵ��
ɥɢɦɮɨɰɢɬɵ���Ʉɪɨɜɶ�ɛɵɥɚ�ɜɡɹɬɚ�ɩɪɢ�ɩɨɦɨɳɢ�ɞɟɤɚɩɢɬɚɰɢɢ�ɛɟɥɵɯ�ɤɪɵɫ�
����±���� ɝ���� ɉɪɢ� ɩɨɦɨɳɢ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ� ɢɡ� ɰɟɥɶɧɨɣ� ɤɪɨɜɢ�
ɨɬɞɟɥɹɥɢ� ɮɨɪɦɟɧɧɵɟ� ɷɥɟɦɟɧɬɵ� ɤɪɨɜɢ�� ɢ� ɨɩɪɟɞɟɥɹɥɢ� ɢɯ� ɩɚɫɫɢɜɧɵɟ�
ɷɥɟɤɬɪɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɩɪɢ� ɩɨɦɨɳɢ� ɦɨɫɬɨɜɵɯ� ɫɯɟɦ�� Ɉɛɥɭɱɟɧɢɟ�
ɠɢɜɨɬɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɝɚɦɦɚ�ɭɫɬɚɧɨɜɤɨɣ� ɜ� ɞɨɡɟ� �� ɝ�� Ȼɢɨɤɨɦɩɥɟɤɫɵ�
ɜɜɨɞɢɥɢ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ� ɜ� ɞɨɡɟ� �� ɦɝ�ɤɝ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɠɢɜɨɬɧɵɟ�ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ�ɜ�ɫɥɟɞɭɸɳɢɟ�ɝɪɭɩɩɵ����ɹ�±�ɤɨɧɬɪɨɥɶ�
�ɢɧɬɚɤɬɧɵɟ�����ɹ�±�ɤɨɧɬɪɨɥɶ��ɨɛɥɭɱɟɧɧɵɟ�����ɹ�±�ɠɢɜɨɬɧɵɟ��ɤɨɬɨɪɵɦ�
ɩɨɫɥɟ�ɨɛɥɭɱɟɧɢɟ�ɜ�ɬɟɱɟɧɢɟ����ɞɧɟɣ�ɜɜɨɞɢɥɢ�ɛɢɨɤɨɦɩɥɟɤɫ�ɋɨ��,,,��ɜ�ɞɨɡɟ�
��ɦɝ�ɤɝ��ɇɚɛɥɸɞɟɧɢɹ� ɡɚ�ɠɢɜɨɬɧɵɦɢ�ɩɪɨɜɨɞɢɥɢɫɶ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ����
ɞɧɟɣ��ɂɡɦɟɪɟɧɢɟ�ɩɚɫɫɢɜɧɵɯ�ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɩɪɨɢɡɜɨɞɢɥɢ�
ɦɨɫɬɨɦ� ɩɟɪɟɦɟɧɧɨɝɨ� ɬɨɤɚ� ɩɪɢ� ɱɚɫɬɨɬɟ� ����� Ƚɰ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɵɜɚɸɬ��ɱɬɨ�ɩɚɫɫɢɜɧɵɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ�
ɩɚɪɚɦɟɬɪɵ� ɩɨɫɬɟɩɟɧɧɨ� ɜɨɡɪɚɫɬɚɸɬ� ɢ� ɞɨɫɬɢɝɚɸɬ� ɞɨɫɬɨɜɟɪɧɵɯ�
ɡɧɚɱɟɧɢɣ�ɜ�ɪɚɡɝɚɪ�ɥɭɱɟɜɨɣ�ɛɨɥɟɡɧɢ��ɢ�ɫɨɫɬɚɜɥɹɸɬ�����ɩɨ�ɨɬɧɨɲɟɧɢɸ�
ɤ� ɤɨɧɬɪɨɥɶɧɨ�ɢɧɬɚɤɬɧɵɦ� ɠɢɜɨɬɧɵɦ�� Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɩɨɬɟɪɶ� ɞɥɹ�
ɷɪɢɬɪɨɰɢɬɨɜ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɫɨɫɬɚɜɥɹɟɬ� ���� ɞɥɹ� ɥɟɣɤɨɰɢɬɨɜ� ����

ɩɨ� ɫɪɚɜɧɟɧɢɟ� ɫ� ɧɨɪɦɨɣ�� ɬɨɝɞɚ� ɷɥɟɤɬɪɢɱɟɫɤɚɹ� ɟɦɤɨɫɬɶ� ɤɥɟɬɨɤ� ɤɪɨɜɢ�
ɧɨɫɢɬ�ɜɨɥɧɨɨɛɪɚɡɧɵɣ�ɯɚɪɚɬɟɪ��ɉɪɢ�ɜɜɟɞɟɧɢɢ�ɋɨ��,,,��ɩɨɫɥɟ�ɨɛɥɭɱɟɧɢɹ�
ɜ� ɞɨɡɟ� �� ɦɝ�ɤɝ� ɨɬɦɟɱɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɦɟɧɶɲɟɧɢɟ� ɩɚɫɫɢɜɧɵɯ�
ɷɥɟɤɬɪɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɤɥɟɬɨɤ�ɤɪɨɜɢ��ɷɪɢɬɪɨɰɢɬɨɜ�ɢ�ɥɟɣɤɨɰɢɬɨɜ�
ɨɛɥɭɱɟɧɧɵɯ� ɠɢɜɨɬɧɵɯ� ɜɨ� ɜɫɟɯ� ɫɪɨɤɚɯ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɨɫɨɛɟɧɧɨ�
ɭ� ɷɪɢɬɪɨɰɢɬɨɜ� �ɧɚ� ����� ɢ� ɭ� ɥɟɣɤɨɰɢɬɨɜ� �ɧɚ� ����� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ�
ɤɨɧɬɪɨɥɸ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɪɟɡɭɥɶɬɚɬɵ�ɧɚɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɛɢɤɨɦɩɥɟɤɫ� ɋɨ� �,,,�� ɨɤɚɡɵɜɚɟɬ� ɧɨɪɦɚɥɢɡɭɸɳɢɣ�
ɷɮɮɟɤɬ�ɧɚ�ɩɨɤɚɡɚɬɟɥɢ�ɩɨɫɬɪɚɞɢɚɰɢɨɧɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɢ�ɩɨɤɚɡɚɬɟɥɟɣ�
ɩɚɫɫɢɜɧɵɯ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɤɥɟɬɨɤ� ɤɪɨɜɢ� ɠɢɜɨɬɧɵɯ��
ɋɬɚɛɢɥɢɡɢɪɭɸɳɟɟ� ɜɥɢɹɧɢɟ� ɛɢɨɤɨɦɩɥɟɤɫɚ� ɋɨ� �,,,�� ɧɚ� ɤɥɟɬɤɢ� ɤɪɨɜɢ�
ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�� ɤɚɤ� ɫɭɳɟɫɬɜɟɧɧɵɣ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɣ�
ɷɮɮɟɤɬ�ɷɬɨɝɨ�ɩɪɟɩɚɪɚɬɚ�

7+(�,1)/8(1&(�2)�%,2&20/(;�&2��,,,��21�7+(�3$66,9(�
(/(&75,&�237,216�2)�%/22'�&(//6
$�<��,VORPRY��.�<��,VUDLORYD
6FLHQWL¿F�$GYLVRU�í�&DQG3K\V0DWK6FL��$VVRF��3URI��<�1��,VORPRY
7DVKNHQW�0HGLFDO�3HGLDWULF�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ�� 7KH� VWXG\� RI� DFWLYLW\� RI� DJDLQ� V\QWKHVL]HG� QHZ� ELRORJLF�
DFWLYH� VXEVWDQFHV� LQ� UDGLDWLRQ� OHVLRQ� RI� WKH� KXPDQ� RUJDQLVP� GRHVQ¶W�
ORRVH� LW¶V� DFWXDOLW\�� 6\QWKHVLV� DQG� VWXG\� RI� UDGLRSURWHFWLRQ� SURSHUW\� RI�
ELRFRPSOH[HV��ZKLFK�FRQVLVW�RI�PLFURHOHPHQWV��KHOSLQJ�WKH�GHYHORSPHQW�
QHZ�GUXJV�WKDW�ZLOO�SURWHFW�WKH�RUJDQLVP�IURP�WKH�UDGLDWLRQ��$LP��7KH�VWXG\�
LQÀXHQFH�RI�ELRFRPSOH[�&R��,,,��RQ�WKH�SDVVLYH�HOHFWULF�RSWLRQV�RI�EORRG�
FHOOV��0DWHULDOV�DQG�PHWKRGV��:H�KDYH�VWXGLHG�WKH�SDVVLYH�HOHFWULF�RSWLRQV�
�GLHOHFWULF�IDOOV��HOHFWULF�FDSDFLW\��RI�EORRG�FHOOV��HU\WKURF\WHV��OHXNRF\WHV��
O\PSKRF\WHV���7KH�EORRG�ZDV�REWDLQHG�E\�GHFDSLWDWLRQ�ZKLWH�UDWV����±����
JU��%\�FHQWULIXJDWLRQ�IURP�EORRG�ZH�LVRODWHG�WKH�IRUP�HOHPHQWV��DIWHU�ZH�
IRXQGHG�WKHLU�SDVVLYH�HOHFWULF�RSWLRQV�ZLWK�KHOS�RI�EULGJH�VFKHPH��5DGLDWLRQ�
RI�DQLPDOV�ZDV�SHUIRUPHG�ZLWK�ZHLJKWLQJ�JDPPD�LQVWDOODWLRQ��GRVH���JU���
7KH�ELRFRPSH[�ZHUH�LQSXW�LQ�D�GRVH��PJ�NJ�LQWUDSHULWRQHDOO\��([SHULPHQW�
DW�DQLPDOV�IRUPHG�WKH�IROORZLQJ�JURXSV����±�FRQWURO��LQWDFW�����±�FRQWURO�
�UDGLDWHG�� �� ±� DQLPDOV� UHFHLYHG� ELRFRPSOH[� ZLWKLQ� ��� GD\V� ���PJ�NJ���
$QLPDOV�ZHUH�IROORZHG�XS�GXULQJ����GD\V��3DVVLYH�HOHFWULF�RSWLRQV�ZHUH�
PHDVXUHG�ZLWK�EULGJH�RI�DOWHUQDWLQJ�FXUUHQW��IUHTXHQF\������*F���5HVXOWV��
7KH�UHVXOWV�RI�UHVHDUFK�VKRZHG�WKDW�SDVVLYH�HOHFWULF�RSWLRQV�VORZO\�EHFRPH�
KLJK�DQG�UHDFK�WKH�UHOLDEOH�YDOXHV�LQ�WKH�WRS�KHDW�RI�UDGLDWLRQ�GLVHDVH�DQG�
LV������ LQ�FRPSDULVRQ�ZLWK�FRQWURO�LQWDFW�DQLPDOV��7KH�GLHOHFWULF� ORRVHV�
RI�HU\WKURF\WHV� LV�DERXW������OHXFRF\WHV������RXW�RI�XVXDO���8VH�RI�&R�
,,,�DIWHU�UDGLDWLRQ�LQ�GRVH���PJ�NJ��VLJQL¿FDQWO\�GHFUHDVHG�SDVVLYH�HOHFWULF�
RSWLRQV� RI� EORRG� FHOOV�� HU\WKURF\WHV� DQG� OHXNRF\WHV� LQ� UDGLDWHG� DQLPDOV�
GXULQJ�WKH�VWXG\��HVSHFLDOO\�LQ�HU\WKURF\WHV�����DQG�OHXNRF\WHV�����WR�WKH�
FRQWURO��&RQFOXVLRQ��7KXV�WKH�UHVXOWV�RI�RXU�VWXG\�VKRZHG�WKDW�ELRFRPSOH[�
&R��,,,��KDG�QRUPDO�HIIHFW�RQ�UDGLDWLRQ�GLVHDVH�DQG�SDVVLYH�HOHFWULF�RSWLRQV�
RI�EORRG�FHOOV��7KLV�PD\�EH�FRQVLGHUHG�DV�VLJQL¿FDQW�SKDUPDFRORJLF�HIIHFW�
RI�WKLV�SUHSDUDWLRQ�

ȼɈɁɊȺɋɌɇɕȿ� ɂ� ɉɈɅɈȼɕȿ� �ȽȿɇȾȿɊɇɕȿ�� ɈɌɅɂɑɂə�
ɈɊȽȺɇɂɁȺɐɂɂ� ȾɂɇȺɆɂɄɂ� ɋȼȿɊɏɆȿȾɅȿɇɇɈɃ�
ȻɂɈɗɅȿɄɌɊɂɑȿɋɄɈɃ� ȺɄɌɂȼɇɈɋɌɂ� ɂ�
ɗɅȿɄɌɊɈɗɇɐȿɎȺɅɈȽɊȺɆɆɕ� ɇȺȾ� ɈȻɅȺɋɌəɆɂ�
ɋȿɇɋɈɊɇɕɏ� ɉɊȿȾɋɌȺȼɂɌȿɅɖɋɌȼ� ɇȿɈɄɈɊɌȿɄɋȺ� ɍ�
ɑȿɅɈȼȿɄȺ
Ʉ�ɋ��ɉɭɝɚɱɟɜ��Ⱥ�Ⱥ��Ʉɪɟɛɫ��ȿ�ȼ��Ɂɸɡɢɧ
ɇɚɭɱɧɵɣ�ɩɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɛ�ɧ���ɩɪɨɮ��ɂ�ȼ��Ɏɢɥɢɩɩɨɜ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɲɢɯ� ɩɪɟɞɵɞɭɳɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ�
ɢ� ɢɡɭɱɟɧɵ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɫɜɟɪɯɦɟɞɥɟɧɧɨɣ� ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ��ɋɆȻȺ��ɧɚɞ�ɨɛɥɚɫɬɹɦɢ�ɡɪɢɬɟɥɶɧɨɣ��ɫɥɭɯɨɜɨɣ�ɢ�ɜɤɭɫɨɜɨɣ�
ɤɨɪɵ� ɩɪɢ� ɩɪɟɞɴɹɜɥɟɧɢɢ� ɢɫɩɵɬɭɟɦɵɦ� ɪɚɡɥɢɱɧɵɯ� ɬɢɩɨɜ� ɫɟɧɫɨɪɧɵɯ�
ɫɬɢɦɭɥɨɜ�� Ɉɞɧɚɤɨ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɧɟɢɡɜɟɫɬɧɵɦɢ� ɨɫɬɚɸɬɫɹ�
ɜɨɡɪɚɫɬɧɵɟ� ɢ� ɩɨɥɨɜɵɟ� �ɝɟɧɞɟɪɧɵɟ�� ɨɫɨɛɟɧɧɨɫɬɢ� ɞɢɧɚɦɢɤɢ� ɋɆȻȺ�
ɧɚɞ�ɭɤɚɡɚɧɧɵɦɢ�ɤɨɪɤɨɜɵɦɢ�ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚɦɢ�ɫɟɧɫɨɪɧɵɯ�ɫɢɫɬɟɦ��
ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ�ɢɧɬɟɪɟɫ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɧɨɪɦɚɬɢɜɧɨɣ�ɛɚɡɵ�ɜɨɡɪɚɫɬɧɵɯ�
ɢ� ɩɨɥɨɜɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɋɆȻȺ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɞɥɹ� ɞɚɥɶɧɟɣɲɟɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɚɩɪɨɛɚɰɢɢ� ɭɤɚɡɚɧɧɨɣ� ɦɟɬɨɞɢɤɢ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɭɸ�
ɚɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɢɨɛɪɟɬɚɟɬ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɩɟɪɟɫɬɪɨɟɤ�ɞɢɧɚɦɢɤɢ�ɋɆȻȺ�
�ɫ�ɱɚɫɬɨɬɚɦɢ�ɦɟɧɟɟ�����Ƚɰ��ɫ�ɚɦɩɥɢɬɭɞɧɨ�ɱɚɫɬɨɬɧɵɦɢ�ɩɟɪɟɫɬɪɨɣɤɚɦɢ�
ɗɗȽ�����í���Ƚɰ���ȼɫɟ�ɷɬɨ�ɢ�ɩɨɫɥɭɠɢɥɨ�ɨɛɴɟɤɬɢɜɧɵɦɢ�ɩɪɟɞɩɨɫɵɥɤɚɦɢ�
ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶ�
ɪɚɛɨɬɵ� ±� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ� ɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɭ� ɞɨɛɪɨɜɨɥɶɰɟɜ�
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ɦɭɠɫɤɨɝɨ�ɢ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�ɪɚɡɥɢɱɧɵɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩ�ɩɟɪɟɫɬɪɨɣɤɢ�
ɞɢɧɚɦɢɤɢ� ɫɜɟɪɯɦɟɞɥɟɧɧɨɣ� ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɧɚɞ�
ɨɛɥɚɫɬɹɦɢ�ɡɪɢɬɟɥɶɧɨɣ��ɁɄ���ɫɥɭɯɨɜɨɣ��ɋɄ��ɢ�ɜɤɭɫɨɜɨɣ��ȼɄ��ɤɨɪɵ�ɩɪɢ�
ɞɟɣɫɬɜɢɢ� ɡɪɢɬɟɥɶɧɵɯ�� ɫɥɭɯɨɜɵɯ� ɢ� ɜɤɭɫɨɜɵɯ� ɫɬɢɦɭɥɨɜ�� ɫɨɩɨɫɬɚɜɢɜ�
ɩɟɪɟɫɬɪɨɣɤɢ� ɋɆȻȺ� ɢ� ɗɗȽ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɢɫɩɵɬɭɟɦɵɯ�±�ɞɨɛɪɨɜɨɥɶɰɟɜ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ�
��� ɥɟɬ� ����ɦɭɠɱɢɧ�ɢ� ���ɠɟɧɳɢɧ���ɂɫɩɵɬɭɟɦɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�
ɧɟɫɤɨɥɶɤɨ� ɝɪɭɩɩ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɫɭɳɟɫɬɜɭɸɳɟɣ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ�
ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ� ɜɨɡɪɚɫɬɧɵɯ� ɩɟɪɢɨɞɨɜ� ɩɨ� Ƚɭɧɞɨɛɢɧɭ�� ɡɪɟɥɵɣ�
ɜɨɡɪɚɫɬ� �ɩɟɪɜɵɣ� ɩɟɪɢɨɞ�� ɜɬɨɪɨɣ� ɩɟɪɢɨɞ�� ɢ� ɩɨɠɢɥɨɣ� ɜɨɡɪɚɫɬ�� Ⱦɥɹ�
ɪɟɝɢɫɬɪɚɰɢɢ�ɲɢɪɨɤɨɩɨɥɨɫɧɨɝɨ�ɫɢɝɧɚɥɚ� �ɋɆȻȺ�ɢ�ɗɗȽ��ɫ�ɱɚɫɬɨɬɚɦɢ�
��������� Ƚɰ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɭɧɢɜɟɪɫɚɥɶɧɵɟ� ɭɫɢɥɢɬɟɥɢ� ɢ�
ɚɧɚɥɨɝɨ�ɰɢɮɪɨɜɨɣ� ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ�� Ɉɫɭɳɟɫɬɜɥɟɧɚ� ɦɨɧɨɩɨɥɹɪɧɚɹ�
ɪɟɝɢɫɬɪɚɰɢɹ� ɋɆȻȺ� ɢ� ɗɗȽ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɯɥɨɪ�ɫɟɪɟɛɪɹɧɵɯ�
ɷɥɟɤɬɪɨɞɨɜ�� ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ� ɜ� ɬɨɱɤɚɯ� )S��� 7��� 2��� ȼ� ɤɚɱɟɫɬɜɟ�
ɫɟɧɫɨɪɧɵɯ� ɫɬɢɦɭɥɨɜ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɫɬɚɧɞɚɪɬɧɵɟ� ɜɨɡɞɟɣɫɬɜɢɹ��
ɩɪɢɦɟɧɹɟɦɵɟ� ɜ� ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɮɢɢ�� ɬɢɲɢɧɚ� ±� ɪɢɬɦɢɱɟɫɤɚɹ�
ɮɨɧɨɫɬɢɦɭɥɹɰɢɹ�� ɬɟɦɧɨɬɚ� ±� ɪɢɬɦɢɱɟɫɤɚɹ� ɮɨɬɨɫɬɢɦɭɥɹɰɢɹ�� ɚ� ɬɚɤɠɟ�
ɪɚɡɥɢɱɧɵɟ� ɜɤɭɫɨɜɵɟ� ɪɚɡɞɪɚɠɢɬɟɥɢ� �ɪɚɫɬɜɨɪɵ���Ⱥɧɚɥɢɡ� ɢ� ɨɛɪɚɛɨɬɤɚ�
ɞɚɧɧɵɯ�ɜɤɥɸɱɚɥɢ�ɰɢɮɪɨɜɭɸ�ɮɢɥɶɬɪɚɰɢɸ��ɞɥɹ�ɜɵɞɟɥɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�
ɱɚɫɬɨɬɧɵɯ�ɞɢɚɩɚɡɨɧɨɜ�ɢɡ�ɫɭɦɦɚɪɧɨɣ�ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ���
ɫɩɟɤɬɪɚɥɶɧɵɣ�ɚɧɚɥɢɡ�ɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ�ɨɰɟɧɤɭ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ� ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ� ɚɧɚɥɢɡɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ� ɹɜɥɟɧɢɟ� ɫɜɟɪɯɦɟɞɥɟɧɧɨɣ� ɫɩɨɧɬɚɧɧɨɣ�
ɪɢɬɦɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜ� ɜɢɞɟ� ɩɨɫɬɨɹɧɧɨɝɨ� ɩɪɢɫɭɬɫɬɜɢɹ� ɧɚɞ�
ɨɛɥɚɫɬɹɦɢ�ɁɄ��ɋɄ�ɢ�ȼɄ�ɫɟɤɭɧɞɧɵɯ��ɩɟɪɢɨɞ��±���ɫɟɤ���ɚɦɩɥɢɬɭɞɚ�ɞɨ�
���� ɦɤȼ��� ɦɧɨɝɨɫɟɤɭɧɞɧɵɯ� �ɩɟɪɢɨɞ� ��±��� ɫɟɤ��� ɚɦɩɥɢɬɭɞɚ� ɞɨ� ����
ɦɤȼ���ɦɢɧɭɬɧɵɯ�ɜɨɥɧ��ɩɟɪɢɨɞ���ɦɢɧ��ɢ�ɛɨɥɟɟ��ɚɦɩɥɢɬɭɞɚ�í�ɞɨ���ɦȼ���ɚ�
ɬɚɤɠɟ�ɩɨɬɟɧɰɢɚɥɚ�ɦɢɥɥɢɜɨɥɶɬɨɜɨɝɨ�ɞɢɚɩɚɡɨɧɚ������ɦȼ���Ɉɛɧɚɪɭɠɟɧɵ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɷɤɜɢɜɚɥɟɧɬɵ� ɩɪɨɰɟɫɫɨɜ� ɚɧɚɥɢɡɚ�ɩɟɪɟɪɚɛɨɬɤɢ�
ɫɟɧɫɨɪɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɫɟɤɭɧɞɧɵɯ� ɢ� ɦɧɨɝɨɫɟɤɭɧɞɧɵɯ�
ɜɨɥɧ� ɋɆȻȺ�� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɯ� ɢɡɦɟɧɟɧɢɣ�
ɞɢɧɚɦɢɤɢ�ɦɢɧɭɬɧɵɯ�ɜɨɥɧ�ɢ�ɩɨɬɟɧɰɢɚɥɚ�ɦɢɥɥɢɜɨɥɶɬɨɜɨɝɨ�ɞɢɚɩɚɡɨɧɚ��
ȼɵɹɜɥɟɧɵ�ɜɨɡɪɚɫɬɧɵɟ�ɢ�ɩɨɥɨɜɵɟ� �ɝɟɧɞɟɪɧɵɟ��ɨɬɥɢɱɢɹ�ɨɪɝɚɧɢɡɚɰɢɢ�
ɞɢɧɚɦɢɤɢ�ɋɆȻȺ�ɢ�ɗɗȽ�ɧɚɞ�ɨɛɥɚɫɬɹɦɢ�ɁɄ��ɋɄ�ɢ�ȼɄ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɨɛɧɚɪɭɠɟɧɨ��ɱɬɨ�ɜ�ɤɨɪɤɨɜɵɯ�ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚɯ�ɡɪɢɬɟɥɶɧɨɣ��
ɫɥɭɯɨɜɨɣ�ɢ�ɜɤɭɫɨɜɨɣ�ɫɟɧɫɨɪɧɵɯ�ɫɢɫɬɟɦ�ɱɟɥɨɜɟɤɚ�ɩɪɢɫɭɬɫɬɜɭɟɬ�ɋɆȻȺ�
ɪɚɡɥɢɱɧɵɯ� ɞɢɚɩɚɡɨɧɨɜ�� ɜɵɹɜɥɟɧɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɫɬɢɦɭɥ�
ɡɚɜɢɫɢɦɵɟ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɫɩɟɤɬɪɚɥɶɧɵɯ� ɫɜɨɣɫɬɜ� ɜɨɥɧ�
ɋɆȻȺ� ɩɪɢ� ɞɟɣɫɬɜɢɢ� ɪɚɡɥɢɱɧɵɯ� ɫɟɧɫɨɪɧɵɯ� ɫɬɢɦɭɥɨɜ�� ɨɫɨɛɟɧɧɨɫɬɢ�
ɤɨɬɨɪɵɯ�ɨɬɥɢɱɚɸɬɫɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɨɥɚ�ɢ�ɜɨɡɪɚɫɬɚ�ɢɫɩɵɬɭɟɦɵɯ��
Ⱦɚɧɧɚɹ� ɩɨɢɫɤɨɜɚɹ� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ� ɪɚɛɨɬɚ� ɩɪɨɜɟɞɟɧɚ� ɜ�
ɪɚɦɤɚɯ�ɪɟɚɥɢɡɚɰɢɢ�Ɏɐɉ�©ɇɚɭɱɧɵɟ�ɢ�ɧɚɭɱɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ�ɤɚɞɪɵ�
ɢɧɧɨɜɚɰɢɨɧɧɨɣ� Ɋɨɫɫɢɢª� ɧɚ� ����±����� ɝɝ��� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� ɝɪɚɧɬɚ�
ɊɎɎɂ�ɢ�ɊȽɇɎ�
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,QWURGXFWLRQ�� ,Q�RXU�SUHYLRXV�VWXGLHV� LQ�KHDOWK\�KXPDQ�YROXQWHHUV�� WKHUH�
ZHUH�GHPRQVWUDWHG�GLIIHUHQW�W\SHV�RI�LQIUDVORZ�EUDLQ�ELRHOHFWULFDO�DFWLYLW\�
UHFRUGHG�RYHU�SURMHFWLRQV�RI�YLVXDO��DXGLWRU\�DQG�JXVWDWRU\�FRUWLFDO�DUHDV�
XQGHU� FRQGLWLRQV� RI� VHQVRU\� VWLPXODWLRQ�� +RZHYHU�� XQWLO� QRZ� WKHUH� DUH�
XQNQRZQ�DJH�DQG�JHQGHU�SURSHUWLHV�GLIIHUHQFHV�RI�WKLV�W\SH�RI�DFWLYLW\�RYHU�
SURMHFWLRQV�RI�DIRUHPHQWLRQHG�QHRFRUWLFDO�DUHDV��$GGLWLRQDOO\��WKH�UHODWLRQV�
RI� LQIUDVORZ�EUDLQ�ELRHOHFWULFDO�DFWLYLW\�DQG�((*�UK\WKPV�DUH�XQNQRZQ��
7KHVH� GDWD� DUH� LPSRUWDQW� IRU� FOLQLFDO� LPSOHPHQWDWLRQ� RI� LQIUDVORZ�
UHFRUGLQJV�DV�D�PHWKRG�RI�DVVHVVPHQW�RI�VHQVRU\�LQIRUPDWLRQ�SURFHVVLQJ�
LQ� WKH� KXPDQ� EUDLQ�� DQG� DOO� WKHVH� IDFWV� IRUPHG� WKH� EDFNJURXQG� RI� WKLV�
VWXG\��$LP��7KH�DLP�RI�WKLV�ZRUN�ZDV�WR�UHFRUG�DQG�WR�DQDO\]H�LQ�KXPDQ�
YROXQWHHUV��PDOHV�DQG�IHPDOHV��RI�GLIIHUHQW�JURXSV�LQ�DFFRUGDQFH�ZLWK�DJH�
WKH�G\QDPLFV�RI�LQIUDVORZ�EUDLQ�ELRHOHFWULFDO�DFWLYLW\�RYHU�SURMHFWLRQV�RI�
YLVXDO�� DXGLWRU\� DQG� JXVWDWRU\� FRUWLFHV� XQGHU� GLIIHUHQW� VHQVRU\� VWLPXOXV�
H[SRVXUH�DQG�WR�FRPSDUH�VKLIWV�LQIUDVORZ�EUDLQ�ELRHOHFWULFDO�DFWLYLW\�ZLWK�
DSSURSULDWH�FKDQJHV�RI�((*��0DWHULDOV�DQG�PHWKRGV��:H�LQFOXGHG�LQ�WKLV�
VWXG\����KHDOWK\�KXPDQ�YROXQWHHU�VXEMHFWV�����PDOHV�DQG����IHPDOHV��RI�
WKH� DJH� RI� ��±��� \HDUV��7KH� VXEMHFWV�ZHUH� DGGLWLRQDOO\� VXEGLYLGHG� LQWR�
GLIIHUHQW� JURXSV� LQ� DFFRUGDQFH� ZLWK� WKHLU� DJH�� )RU� HOHFWURSK\VLRORJLFDO�
UHFRUGLQJV� RI� IXOO�EDQG� ELRHOHFWULFDO� VLJQDO� �LQIUDVORZ� SRWHQWLDOV� SOXV�
((*��ZLWK�WKH�IUHTXHQFLHV�RI������±���+]�ZH�XVHG�XQLYHUVDO�DPSOL¿HUV�

DQG� DQDORJ�WR�GLJLWDO� FRQYHUWHU��0RQRSRODU� UHFRUGLQJ�ZHUH� REWDLQHG� E\�
PHDQV� RI� VXUIDFH� VLOYHU�FKORULGH� VLQWHUHG� HOHFWURGHV� WKDW�ZHUH� SODFHG� LQ�
SRVLWLRQV�)S���7���2��LQ�DFFRUGDQFH�ZLWK�FRPPRQO\�XVHG�((*�HOHFWURGH�
ORFDWLRQ�VFKHPH����±�����)RU�VHQVRU\�VWLPXODWLRQ�ZH�XVHG�VWDQGDUG�((*�
LQÀXHQFH�� GDUNQHVV� ±� UK\WKPLF� SKRWLF� VWLPXODWLRQ�� VLOHQFH� ±� UK\WKPLF�
DFRXVWLF� VWLPXODWLRQ�� DQG� ZDWHU� VROXWLRQV� ZLWK� GLIIHUHQW� WDVWH�� 7KH�
HOHFWURSK\VLRORJLFDO� VLJQDOV� ZHUH� GLJLWDOO\� ¿OWHUHG� �LQ� RUGHU� WR� UHFWLI\�
GLIIHUHQW� IUHTXHQF\� GRPDLQV��� DIWHU� WKDW� SRZHU� VSHFWUDO� DQDO\VLV� ZDV�
SHUIRUPHG�� DQG� IXUWKHU� VWDWLVWLFDO� VLJQL¿FDQFH� RI� UHVXOWV� ZDV� HYDOXDWHG�
E\� PHDQV� RI� RQH�ZD\�$129$�� 5HVXOWV�� ,W� ZDV� IRXQG� WKH� SUHVHQFH� RI�
LQIUDVORZ� VSRQWDQHRXV� UK\WKPLFDO� DFWLYLW\� LQ� WKH� UHFRUGLQJV� RYHU� YLVXDO�
FRUWH[�� DXGLWRU\� FRUWH[� DQG� JXVWDWRU\� FRUWH[�� WKHVH� ZHUH� PDQLIHVWHG� DV�
FRPSOH[�VXSHULPSRVHG�G\QDPLFV�RI�LQIUDVORZ�RVFLOODWLRQV�LQ�WKH�GRPDLQ�
RI�VHFRQGV��SHULRGV�RI��±���VHFRQGV��ZLWK�WKH�DPSOLWXGH�RI�XS�WR�����P9���
PXOWLVHFRQG�ÀXFWXDWLRQV� �SHULRGV� RI� ��±��� VHFRQGV��ZLWK� WKH� DPSOLWXGH�
RI�XS� WR�����P9���ÀXFWXDWLRQV� LQ� WKH� UDQJH�RI�PLQXWHV� �SHULRGV�RI�PRUH�
WKDQ���PLQXWHV��ZLWK� WKH� DPSOLWXGH�RI� XS� WR� ��P9��� DQG�PLOOLYROW�VFDOH�
SRWHQWLDO������P9���:H�KDYH�GHPRQVWUDWHG�DOVR�SK\VLRORJLFDO�HTXLYDOHQWV�
RI� VHQVRU\� LQIRUPDWLRQ� QHXURSURFHVVLQJ� ZLWK� SDUWLFLSDWLRQ� LQIUDVORZ�
EUDLQ� SRWHQWLDO� RVFLOODWLRQV� LQ� WKH� GRPDLQ� RI� VHFRQGV� DQG� GR]HQV� RI�
VHFRQGV��1HYHUWKHOHVV�� VWDWLVWLFDOO\� VLJQL¿FDQW�FKDQJHV�RI�ÀXFWXDWLRQV� LQ�
WKH� GRPDLQ� RI� PLQXWHV� DQG� PLOOLYROW�VFDOH� SRWHQWLDO� ZHUH� DEVHQW� XQGHU�
WKHVH� H[SHULPHQWDO� FRQGLWLRQV�� $GGLWLRQDOO\�� ZH� GHPRQVWUDWHG� DJH� DQG�
JHQGHU� GLIIHUHQFHV� LQ� UHVSRQVHV� RI� LQIUDVORZ� EUDLQ� ELRHOHFWULFDO� DFWLYLW\�
WR�VHQVRU\�VWLPXODWLRQ��7KHVH�GLIIHUHQFHV�ZHUH�FRXSOHG�ZLWK�((*�VKLIWV�
WKDW�ZHUH�UHFRUGHG�RYHU�SURMHFWLRQV�RI�YLVXDO��DXGLWRU\��DQG�JXVWDWRU\�DUHDV�
RI�QHRFRUWH[��&RQFOXVLRQ��,Q�FRQFOXVLRQ��LW�ZDV�GHPRQVWUDWHG�WKDW�YLVXDO��
DXGLWRU\�DQG�JXVWDWRU\�FRUWLFDO�DUHDV�H[SUHVV�GLIIHUHQW�W\SHV�RI�EDFNJURXQG�
RQJRLQJ�LQIUDVORZ�EUDLQ�ELRHOHFWULFDO�DFWLYLW\��:H�KDYH�VKRZQ�VWDWLVWLFDOO\�
VLJQL¿FDQW�VWLPXOXV�VSHFL¿F�G\QDPLFDO�DOWHUDWLRQV�RI�VSHFWUDO�SURSHUWLHV�RI�
LQIUDVORZ�DFWLYLW\�LQ�YLVXDO��DXGLWRU\�DQG�JXVWDWRU\�FRUWLFDO�DUHDV��PRUHRYHU�
WKHVH�VKLIWV�ZHUH�DJH��DQG�JHQGHU�GHSHQGHQW�DQG�WKH\�ZHUH�DVVRFLDWHG�ZLWK�
VSHFWUDO�SURSHUWLHV�RI�((*��7KLV�VWXG\�ZDV�VXSSRUWHG�E\�JUDQWV�REWDLQHG�
IURP�0LQLVWU\� RI�(GXFDWLRQ� DQG�6FLHQFH� RI�5XVVLDQ�)HGHUDWLRQ��5)%5��
DQG�5+)�

ȼɇɍɌɊɂɋȿɊȾȿɑɇȺə� ȽȿɆɈȾɂɇȺɆɂɄȺ� ɉɊɂ�
ȺɇɌɂɈɊɌɈɋɌȺɌɂɑȿɋɄɈɃ�ɉɈɁȿ
ɋ�ȼ��Ⱥɯɦɟɬɡɹɧɨɜɚ��ɇ�Ⱥ��Ʉɢɛɥɟɪ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɉ��ɇɭɠɧɵɣ
Ʉɨɦɢ� ɮɢɥɢɚɥ� Ʉɢɪɨɜɫɤɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɚɤɚɞɟɦɢɢ��
ɋɵɤɬɵɜɤɚɪ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɚɹ� ɩɨɡɚ� ɩɨɡɜɨɥɹɟɬ� ɝɥɭɛɠɟ� ɢɡɭɱɢɬɶ� ɢ�
ɩɨɧɹɬɶ� ɦɟɯɚɧɢɡɦɵ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�
ɫɟɪɞɰɚ� ɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɜɧɭɬɪɢɫɟɪɞɟɱɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɫɨɛɚɤɢ� ɜ� ɭɫɥɨɜɢɹɯ�
ɚɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ�ɩɨɡɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�
ɱɚɫɬɶ� ɪɚɛɨɬɵ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ�
ɩɪɚɜɢɥɚɦɢ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ� ɠɢɜɨɬɧɵɦɢ� *XLGH�
IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�±�ɩɭɛɥɢɤɚɰɢɹ�86�1DWLRQDO�
,QVWLWXWHV�RI�+HDOWK��1,+�3XEOLFDWLRQ�ʋ��������ɪɟɞ��������ɗɤɫɩɟɪɢɦɟɧɬɵ�
ɩɪɨɜɟɞɟɧɵ�ɧɚ����ɜɡɪɨɫɥɵɯ�ɛɟɫɩɨɪɨɞɧɵɯ��ɫɨɛɚɤɚɯ�ɨɛɨɟɝɨ�ɩɨɥɚ��ɋɨɛɚɤ�
ɧɚɪɤɨɬɢɡɢɪɨɜɚɥɢ�ɡɨɥɟɬɢɥɨɦ�����ɦɝ�ɤɝ�ɜɧɭɬɪɢɦɵɲɟɱɧɨ���ɮɢɤɫɢɪɨɜɚɥɢ�
ɜ�ɞɨɪɫɚɥɶɧɨɦ�ɩɨɥɨɠɟɧɢɢ��ɧɚ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɭɫɬɚɧɨɜɤɟ��ɭɝɨɥ�ɧɚɤɥɨɧɚ�
ɤɨɬɨɪɨɣ� ɢɡɦɟɧɹɥɫɹ� ɧɚ� ��ɽ� �Ⱥɉ� ��ɽ�� ɢ� ��ɽ� �Ⱥɉ� ��ɽ��� ɋ� ɩɨɦɨɳɶɸ�
ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɭɫɬɚɧɨɜɤɢ� 3UXFND� 0DF�/DE� ����� �*(� 0HGLFDO�
6\VWHP��*PE+�� ɨɩɪɟɞɟɥɹɥɢ� ɞɚɜɥɟɧɢɟ� ɜ� ɥɟɜɨɦ�ɠɟɥɭɞɨɱɤɟ� ɢ� ɜ� ɚɨɪɬɟ��
Ⱦɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɭɫɥɨɜɢɹɯ� ɚɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɩɨɥɨɠɟɧɢɹ��
ɫɪɚɜɧɢɜɚɥɢɫɶ� ɫ� ɩɨɤɚɡɚɬɟɥɹɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ� ɜ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ�
ɩɨɥɨɠɟɧɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ� ɱɬɨ�� ɜ�
ɭɫɥɨɜɢɹɯ�Ⱥɉ�ɱɚɫɬɨɬɚ�ɫɟɪɞɟɱɧɵɯ�ɫɨɤɪɚɳɟɧɢɣ��ɑɋɋ��ɫɭɳɟɫɬɜɟɧɧɨ�ɧɟ�
ɢɡɦɟɧɹɟɬɫɹ���������ɭɞ�ɦɢɧ��ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɢɫɯɨɞɧɨɦɭ�ɩɨɥɨɠɟɧɢɸ�
������� ɭɞ�ɦɢɧ��� Ɇɚɤɫɢɦɚɥɶɧɨɟ� ɫɢɫɬɨɥɢɱɟɫɤɨɟ� ɞɚɜɥɟɧɢɟ� ɥɟɜɨɝɨ�
ɠɟɥɭɞɨɱɤɚ��ɆɋȾɅɀ��ɭɦɟɧɶɲɚɟɬɫɹ��S�������ɧɚ����ɣ�ɦɢɧ�ɩɪɟɛɵɜɚɧɢɹ�
ɜ� ɭɫɥɨɜɢɹɯ� Ⱥɉ� ɩɨɞ� ɭɝɥɨɦ� ��ɽ� ɢ� ɜ� ɞɚɥɶɧɟɣɲɟɦ� ɩɪɢ� Ⱥɉ� ɩɨɞ� ɭɝɥɨɦ�
��ɽ� �S�������� ɇɚɱɢɧɚɹ�� ɫ� ���ɣ� ɦɢɧɭɬɵ� ɚɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɨɝɨ�
ɩɨɥɨɠɟɧɢɹ�ɩɨɞ�ɭɝɥɨɦ���ɽ�ɢ�ɜ�ɬɟɱɟɧɢɟ����ɬɢ�ɦɢɧɭɬ�Ⱥɉ�ɩɨɞ�ɭɝɥɨɦ���ɽ�
ɦɚɤɫɢɦɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɩɪɢɪɨɫɬɚ� ɞɚɜɥɟɧɢɹ� �G3�GWPD[��� ɦɚɤɫɢɦɚɥɶɧɚɹ�
ɫɤɨɪɨɫɬɶ�ɩɚɞɟɧɢɹ�ɞɚɜɥɟɧɢɹ��G3�GWPLQ��ɢ�ɫɪɟɞɧɟɟ�ɚɨɪɬɚɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�
ɫɧɢɠɚɸɬɫɹ� �S�������� ȼɵɜɨɞɵ�� Ƚɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɥɟɜɨɝɨ�
ɠɟɥɭɞɨɱɤɚ�ɫɟɪɞɰɚ�ɫɨɛɚɤɢ�ɫɧɢɠɚɸɬɫɹ�ɧɚ����ɣ�ɦɢɧɭɬɟ�Ⱥɉ�ɩɪɢ���ɽ�ɢ�ɜ�
ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�±�ɧɚ����ɣ�ɦɢɧɭɬɟ�Ⱥɉ�ɩɪɢ���ɽ�
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+(02'<1$0,&�,1�$17,257+267$7,&�326(
6�9��$NKPHW]\DQRYD��1�$��.LEOHU�
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI�9�3��1X]KQ\
.RPL�EUDQFK�.LURY�6WDWH�0HGLFDO�$FDGHP\��6\NW\YNDU��5XVVLD

,QWURGXFWLRQ�� $QWLRUWKRVWDWLF� SRVLWLRQ� DOORZV� WR� IXUWKHU� H[SORUH� DQG�
XQGHUVWDQG� WKH� PHFKDQLVPV� RI� DGDSWDWLRQ� SURFHVVHV� IXQFWLRQLQJ� RI� WKH�
KHDUW� DQG�FLUFXODWRU\� V\VWHP��$LP��7KH�SXUSRVH�RI� UHVHDUFK�±� WKH� VWXG\�
RI� LQWUDFDUGLDF� KHPRG\QDPLFV� LQ� GRJV� LQ� WKH� FRQGLWLRQ� DQWLRUWKRVWDWLF�
SRVHV�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� H[SHULPHQWDO� SDUW� RI� WKH� ZRUN� ZDV�
GRQH� LQ� DFFRUGDQFH�ZLWK� LQWHUQDWLRQDO� VDIHW\� UHJXODWLRQV�ZKHQ�KDQGOLQJ�
H[SHULPHQWDO�DQLPDOV�*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�
í�SXEOLFDWLRQ�86�1DWLRQDO� ,QVWLWXWHV� RI�+HDOWK��1,+�3XEOLFDWLRQ�ʋ����
����HG��������([SHULPHQWV�ZHUH�FRQGXFWHG�RQ����DGXOW�PRQJUHO��GRJV�RI�
ERWK�VH[HV�'RJV�ZHUH�DQHVWKHWL]HG�E\�]ROHWLO�����PJ�NJ�LQWUDPXVFXODUO\���
UHFRUGHG�LQ�WKH�GRUVDO�SRVLWLRQ��WKH�GHYHORSHG�LQVWDOODWLRQ��ZKLFK�FKDQJHV�
WKH� DQJOH� RI� ��ɽ� �$3� ��ɽ�� DQG� ��ɽ� �$3� ��ɽ���:LWK� WKH� LQVWDOODWLRQ� RI�
KHPRG\QDPLF� 3UXFND� 0DF�/DE� ����� �*(� 0HGLFDO� 6\VWHP�� *PE+��
GHWHUPLQHV�WKH�SUHVVXUH�LQ�WKH�OHIW�YHQWULFOH�DQG�WKH�DRUWD��'DWD�REWDLQHG�
LQ� DQWLRUWKRVWDWLF� SURYLVLRQV� ZHUH� FRPSDUHG� ZLWK� WKRVH� REWDLQHG� LQ� D�
KRUL]RQWDO� SRVLWLRQ�� 5HVXOWV�� 7KH� UHVXOWV� VKRZHG� WKDW� LQ� WKH� $3� KHDUW�
UDWH� �+5�� ZHUH� QRW� VLJQL¿FDQWO\� DOWHUHG� �������� ESP�� UHODWLYH� WR� WKH�
VWDUWLQJ�SRVLWLRQ��������ESP���0D[LPXP�V\VWROLF�OHIW�YHQWULFXODU��63/9��
GHFUHDVHG��S������� LQ� WKH���WK�PLQXWH�VWD\� LQ� WKH�$3�DW���ɽ�DQG�IXUWKHU�
DW�WKH�$3�DW���ɽ��S���������6WDUWLQJ�IURP�WKH���WK�PLQXWH�DQWLRUWKRVWDWLF�
SRVLWLRQ� DW� ��ɽ�� DQG�ZLWKLQ� ���PLQXWHV� RI�$3� DW� ��ɽ�PD[LPXP� UDWH� RI�
LQFUHDVH�RI�SUHVVXUH��G3�GWPD[���PD[LPXP�UDWH�RI�SUHVVXUH�GURS��G3�GWPLQ��
DQG�PHDQ�DRUWLF�SUHVVXUH�GHFUHDVHG��S��������&RQFOXVLRQV��+HPRG\QDPLF�
SURSHUWLHV�RI�WKH�OHIW�YHQWULFOH�RI�WKH�KHDUW�GRJ�GRZQ�LQ�WKH���WK�PLQXWH�RI�
WKH�$3�DW���ɽ�DQG�PRUH�±�LQ�WKH���WK�PLQXWH�RI�WKH�$3�DW���ɽ�

ɗɅȿɄɌɊɈɎɂɁɂɈɅɈȽɂɑȿɋɄɂȿ� ɋȼɈɃɋɌȼȺ� ɋȿɊȾɐȺ� ȼ�
ɍɋɅɈȼɂɂ�ȺɇɌɂɈɊɌɈɋɌȺɌɂɑȿɋɄɈɃ�ȽɂɉɈɄɂɇȿɁɂɂ
ɋ�ȼ��Ⱥɯɦɟɬɡɹɧɨɜɚ��ɇ�Ⱥ��Ʉɢɛɥɟɪ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɉ��ɇɭɠɧɵɣ
Ʉɨɦɢ� ɮɢɥɢɚɥ� Ʉɢɪɨɜɫɤɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɚɤɚɞɟɦɢɢ��
ɋɵɤɬɵɜɤɚɪ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɚɹ� ɝɢɩɨɤɢɧɟɡɢɹ� �ȺɇɈȽ��
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɢɡɦɟɧɟɧɢɟɦ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɜ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ�
ɤɪɚɧɢɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ȼ�ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�ɨɬɫɭɬɫɬɜɭɸɬ�ɞɚɧɧɵɟ�
ɨɛ� ɢɡɦɟɧɟɧɢɢ� ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɫɟɪɞɰɚ� ɜɨ� ɜɪɟɦɹ�
ɚɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ� ɝɢɩɨɤɢɧɟɡɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ�
ɦɢɨɤɚɪɞɚ�ɠɟɥɭɞɨɱɤɨɜ� ɫɟɪɞɰɚ� ɫɨɛɚɤɢ� ɜ� ɭɫɥɨɜɢɹɯ�ȺɇɈȽ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɱɚɫɬɶ� ɩɪɨɜɟɞɟɧɚ� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ�
ɨɫɧɨɜɧɵɯ�ɛɢɨɷɬɢɱɟɫɤɢɯ�ɩɪɚɜɢɥ�ɧɚ����ɜɡɪɨɫɥɵɯ�ɛɟɫɩɨɪɨɞɧɵɯ�ɫɨɛɚɤ�
ɨɛɨɟɝɨ�ɩɨɥɚ��ɦɚɫɫɨɣ�ɬɟɥɚ������ɤɝ��ɋɨɛɚɤ�ɧɚɪɤɨɬɢɡɢɪɨɜɚɥɢ�ɡɨɥɟɬɢɥɨɦ�
���� ɦɝ�ɤɝ� ɜɧɭɬɪɢɦɵɲɟɱɧɨ��� ɮɢɤɫɢɪɨɜɚɥɢ� ɜ� ɞɨɪɫɚɥɶɧɨɦ� ɩɨɥɨɠɟɧɢɢ��
ɧɚ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɭɫɬɚɧɨɜɤɟ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�� ɫɨɛɚɤɚ� ɩɟɪɟɜɨɞɢɥɚɫɶ�
ɢɡ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ� ɜ� ɭɫɥɨɜɢɹ�ȺɇɈȽ�ɫ� ɭɝɥɨɦ�ɧɚɤɥɨɧɚ�±�
��ɽ� ɢ� ��ɽ�� ȼɪɟɦɹ� ɞɟɩɨɥɹɪɢɡɚɰɢɢ� ɨɩɪɟɞɟɥɹɥɢ� ɩɨ� ɦɢɧɢɦɭɦɭ� ɩɟɪɜɨɣ�
ɩɪɨɢɡɜɨɞɧɨɣ� ɩɨɬɟɧɰɢɚɥɚ� ɩɨ� ɜɪɟɦɟɧɢ� �G9�GWPLQ�� ɜ� ɩɟɪɢɨɞ� ɤɨɦɩɥɟɤɫɚ�
456�� ȼɪɟɦɹ� ɨɤɨɧɱɚɧɢɹ� ɪɟɩɨɥɹɪɢɡɚɰɢɢ� ±� ɩɨ� ɬɨɱɤɟ� ɦɚɤɫɢɦɭɦɚ�
ɩɟɪɜɨɣ�ɩɪɨɢɡɜɨɞɧɨɣ�ɩɨ�ɜɪɟɦɟɧɢ��G9�GWPD[��ɜ�ɩɟɪɢɨɞ�67�7�ɤɨɦɩɥɟɤɫɚ��
ɂɧɬɟɪɜɚɥ�ɚɤɬɢɜɚɰɢɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ��DFWLYDWLRQ�UHFRYHU\�LQWHUYDO��$5,��
±�ɩɨɤɚɡɚɬɟɥɶ�ɥɨɤɚɥɶɧɨɣ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɪɟɩɨɥɹɪɢɡɚɰɢɢ�ɨɩɪɟɞɟɥɹɥɢ�ɤɚɤ�
ɩɟɪɢɨɞ�ɦɟɠɞɭ�ɦɨɦɟɧɬɚɦɢ�ɞɟɩɨɥɹɪɢɡɚɰɢɢ�ɢ�ɨɤɨɧɱɚɧɢɹ�ɪɟɩɨɥɹɪɢɡɚɰɢɢ��
Ⱦɚɧɧɵɟ��ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɭɫɥɨɜɢɹɯ�ȺɇɈȽ��ɫɪɚɜɧɢɜɚɥɢ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ��
ɩɨɥɭɱɟɧɧɵɦɢ�ɜ�ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ�ɩɨɥɨɠɟɧɢɢ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɦɢɨɤɚɪɞɟ�
ɥɟɜɨɝɨ� �Ʌɀ�� ɢ� ɩɪɚɜɨɝɨ� �ɉɀ�� ɠɟɥɭɞɨɱɤɨɜ� ɧɚɢɛɨɥɟɟ� ɪɚɧɟɟ� ɜɪɟɦɹ�
ɚɤɬɢɜɚɰɢɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɜ� ɫɭɛɷɧɞɨɤɚɪɞɢɚɥɶɧɵɯ� ɫɥɨɹɯ� �S�������
ɜɟɪɯɭɲɟɱɧɨɣ� ɱɚɫɬɢ� ɫɟɪɞɰɚ�� ɇɚɢɛɨɥɟɟ� ɩɨɡɞɧɢɟ� ɨɱɚɝɢ� ɜɨɡɛɭɠɞɟɧɢɹ�
ɩɪɨɢɫɯɨɞɹɬ�ɜ�ɷɩɢɤɚɪɞɢɚɥɶɧɵɯ�ɫɥɨɹɯ��S�������ɨɫɧɨɜɚɧɢɹ�ɠɟɥɭɞɨɱɤɨɜ��
ɉɪɢ� ȺɇɈȽ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɪɟɩɨɥɹɪɢɡɚɰɢɢ� ɠɟɥɭɞɨɱɤɨɜ�
ɧɚɩɪɚɜɥɟɧɚ� ɨɬ� ɫɭɛɷɧɞɨɤɚɪɞɚ� ɤ� ɫɭɛɷɩɢɤɚɪɞɭ�� ɇɚ� ���ɣ� ɦɢɧɭɬɟ�ȺɇɈȽ�
ɩɪɢ� ��ɽ� ɜ� ɨɫɧɨɜɚɧɢɢ� ɉɀ� ɩɟɪɜɵɦɢ� ɪɟɩɨɥɹɪɢɡɭɸɬɫɹ� �S�������
ɫɭɛɷɧɞɨɤɚɪɞɢɚɥɶɧɵɟ� ɫɥɨɢ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɧɬɪɚɦɭɪɚɥɶɧɵɦɢ� ɢ�
ɫɭɛɷɩɢɤɚɪɞɢɚɥɶɧɵɦɢ��ɋɭɛɷɧɞɨɤɚɪɞɢɚɥɶɧɵɣ�ɫɥɨɣ�Ʌɀ�ɪɟɩɨɥɹɪɢɡɭɟɬɫɹ�
ɪɚɧɶɲɟ� �S������� ɫɭɛɷɩɢɤɚɪɞɢɚɥɶɧɨɝɨ� ɫɥɨɹ� ɜ� ɨɫɧɨɜɚɧɢɢ� ±� ɧɚ� ���ɣ�
ɦɢɧɭɬɟ� ȺɇɈȽ� ɩɪɢ� ��ɽ�� ɜ� ɫɪɟɞɧɟɣ� ɱɚɫɬɢ� ±� ɧɚ� ��ɣ� ɦɢɧɭɬɟ� ȺɇɈȽ�
��ɽ�� ɜ� ɜɟɪɯɭɲɟɱɧɨɣ� ɡɨɧɟ� ±� ɧɚ� ���ɣ� ɦɢɧɭɬɟ� ȺɇɈȽ� ��ɽ�� ɉɪɢ�ȺɇɈȽ�
ɨɛɧɚɪɭɠɟɧ� ɛɚɡɨɚɩɢɤɚɥɶɧɵɣ� ɝɪɚɞɢɟɧɬ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɥɨɤɚɥɶɧɵɯ�
ɞɥɢɬɟɥɶɧɨɫɬɟɣ�ɪɟɩɨɥɹɪɢɡɚɰɢɢ�ɜ�ɉɀ��S�������±�ɧɚ���ɣ�ɦɢɧɭɬɟ�ȺɇɈȽ�
��ɽ� ɢ� ���ɣ� ɦɢɧɭɬɟ� ȺɇɈȽ� ��ɽ�� ȼ� Ʌɀ� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ�

ɭɜɟɥɢɱɟɧɢɹ�$5,�ɤ�ɜɟɪɯɭɲɟɱɧɨɣ�ɨɛɥɚɫɬɢ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�
ȺɇɈȽ��ȼɵɜɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɜ�ɭɫɥɨɜɢɹɯ�
ɚɧɬɢɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ�ɝɢɩɨɤɢɧɟɡɢɢ�ɚɤɬɢɜɚɰɢɹ�Ʌɀ�ɢ�ɉɀ�ɩɪɨɢɫɯɨɞɢɬ�
ɨɬ� ɜɟɪɯɭɲɤɢ� ɤ� ɨɫɧɨɜɚɧɢɸ� ɢ� ɨɬ� ɫɭɛɷɧɞɨɤɚɪɞɚ� ɤ� ɫɭɛɷɩɢɤɚɪɞɭ�� ɉɪɢ�
ȺɇɈȽ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɪɟɩɨɥɹɪɢɡɚɰɢɢ� ɜ� ɠɟɥɭɞɨɱɤɚɯ� ɢɦɟɟɬ�
ɬɟɧɞɟɧɰɢɸ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɨɬ�ɫɭɛɷɧɞɨɤɚɪɞɚ�ɤ�ɫɭɛɷɩɢɤɚɪɞɭ�

(/(&7523+<6,2/2*,&$/�3523(57,(6�2)�7+(�+($57�,1�
7+(�&21',7,21�$17,257+267$7,&�+<32.,1(6,$
6�9��$NKPHW]\DQRYD��1�$��.LEOHU
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��9�3��1X]KQ\
.RPL�EUDQFK�.LURY�6WDWH�0HGLFDO�$FDGHP\��6\NW\YNDU��5XVVLD

,QWURGXFWLRQ��$QWLRUWKRVWDWLF� K\SRNLQHVLD� �$2+.�� LV� FKDUDFWHUL]HG�E\� D�
FKDQJH�LQ�EORRG�ÀRZ�LQ�WKH�RSSRVLWH�FUDQLDO�GLUHFWLRQ��7KHUH�LV�FXUUHQWO\�QR�
GDWD�RQ�FKDQJHV�LQ�WKH�HOHFWURSK\VLRORJLFDO�SURSHUWLHV�RI�WKH�KHDUW�GXULQJ�
DQWLRUWKRVWDWLF�K\SRNLQHVLD��$LP��$LP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�
HOHFWURSK\VLRORJLFDO�SURSHUWLHV�RI�YHQWULFXODU�P\RFDUGLXP�LQ�GRJV�$2+.�
FRQGLWLRQV��0DWHULDOV� DQG�0HWKRGV��7KH� H[SHULPHQWDO� SDUW� FRQGXFWHG� LQ�
FRPSOLDQFH�ZLWK� WKH� EDVLF� UXOHV� RI� ELRHWKLFDO� ��� DGXOW�PRQJUHO� GRJV� RI�
ERWK� VH[HV�� ZHLJKLQJ� ����NJ�� 'RJV� ]ROHWLORP� DQHVWKHWL]HG� ���� PJ�NJ�
LQWUDPXVFXODUO\���¿[HG�LQ�D�GRUVDO�SRVLWLRQ�RQ�WKH�GHYHORSHG�SODQW��$V�D�
UHVXOW��WKH�GRJ�ZDV�FRQYHUWHG�IURP�D�KRUL]RQWDO�SRVLWLRQ�LQ�WHUPV�$2+.�
ZLWK�DQJOH�±���ɽ�DQG���ɽ��'HSRODUL]DWLRQ�WLPH�GHWHUPLQHG�E\�WKH�PLQLPXP�
RI� WKH� ¿UVW� GHULYDWLYH� RI� WKH� SRWHQWLDO� ZLWK� UHVSHFW� WR� WLPH� �G9�GWPLQ��
GXULQJ�FRPSOH[�456��&ORVXUH�UHSRODUL]DWLRQ�WLPH�±�DW�WKH�PD[LPXP�SRLQW�
RI�WKH�¿UVW�GHULYDWLYH�ZLWK�UHVSHFW�WR�WLPH��G9�GWPD[��LQ�WKH�SHULRG�67�7�
FRPSOH[�� $FWLYDWLRQ� ±� UHFRYHU\� LQWHUYDO� �DFWLYDWLRQ�UHFRYHU\� LQWHUYDO��
$5,�� ±� LQGLFDWRU� RI� ORFDO� UHSRODUL]DWLRQ� GXUDWLRQ� ZDV� GH¿QHG� DV� WKH�
SHULRG�EHWZHHQ� WKH� WLPH�RI�GHSRODUL]DWLRQ�DQG�UHSRODUL]DWLRQ�RI�FORVXUH��
'DWD�REWDLQHG�$2+.�FRQGLWLRQV�ZHUH�FRPSDUHG�ZLWK� WKRVH�REWDLQHG� LQ�
D� KRUL]RQWDO� SRVLWLRQ�� 5HVXOWV�� ,Q� WKH�P\RFDUGLXP� RI� WKH� OHIW� �/9�� DQG�
ULJKW� �59�� YHQWULFXODU� DFWLYDWLRQ� WLPH� PRVW� SUHYLRXVO\� REVHUYHG� LQ� WKH�
VXEHQGRFDUGLDO�OD\HUV��S�������WKH�DSH[�RI�WKH�KHDUW��7KH�PRVW�UHFHQW�IRFL�
RI�H[FLWDWLRQ�RFFXU�LQ�HSLFDUGLDO�OD\HUV��S�������WKH�EDVH�RI�WKH�YHQWULFOHV��
:KHQ� WKH� VHTXHQFH� RI� YHQWULFXODU� UHSRODUL]DWLRQ�$2+.� GLUHFWHG� IURP�
VXEHQGRNDUGLXP� WR� VXEHSLNDUGLXP�� ��� PLQXWHV� DW� ��ɽ�$2+.� EDVLV� LQ�
WKH� ¿UVW� UHSRODUL]H� 59� �S������� VXEHQGRFDUGLDO� OD\HUV�� FRPSDUHG� ZLWK�
LQWUDPXUDO� DQG� VXEHSLFDUGLDO�� 6XEHQGRFDUGLDO� OD\HU� RI� WKH� OHIW� YHQWULFOH�
UHSRODUL]H�HDUOLHU��S�������VXEHSLFDUGLDO� OD\HUV�DW� WKH�EDVH�±����PLQXWHV�
$2+.�DW���ɽ��LQ�WKH�PLGGOH�SDUW�±���PLQXWHV�$2+.���ɽ��LQ�WKH�DSLFDO�]RQH�
±����PLQXWHV�$2+.���ɽ��)RXQG�LQ�$2+.�ED]RDSLNDO�JUDGLHQW�GLVWULEXWLRQ�
RI� ORFDO� UHSRODUL]DWLRQ� GXUDWLRQV� LQ� WKH� SDQFUHDV� �S������� ±� �� PLQXWHV�
$2+.���ɽ�DQG����PLQXWHV�$2+.���ɽ��,Q�/9�WUHQG�WRZDUGV�DQ�LQFUHDVH�
LQ�WKH�DSLFDO�UHJLRQ�$5,�WKURXJKRXW�WKH�SHULRG�$2+.��&RQFOXVLRQV��7KH�
UHVXOWV� VKRZHG� WKDW� XQGHU� WKH� FRQGLWLRQV� DQWLRUWKRVWDWLF�K\SRNLQHVLD�/9�
DQG�59�DFWLYDWLRQ�RFFXUV�IURP�WRS�WR�ERWWRP�DQG�IURP�VXEHQGRNDUGLXP�
WR�VXEHSLNDUGLXP��:KHQ�$2+.�UHSRODUL]DWLRQ�VHTXHQFH�LQ�WKH�YHQWULFOHV�
WHQGV�LQ�WKH�GLUHFWLRQ�IURP�VXEHQGRNDUGLXP�WR�VXEHSLNDUGLXP�

ɗɗȽ�ɄɈɊɊȿɅəɌɕ�ɉɈȼȿȾȿɇɂə�ɄɊɕɋ�ɉɊɂ�ȾɅɂɌȿɅɖɇɈɆ�
ɋȿɇɋɈɊɇɈɆ�ɋɌɊȿɋɋȿ
Ⱥ�Ⱦ��ɘɞɢɰɤɢɣ��Ⱥ�Ⱥ��ɉɟɪɦɹɤɨɜ��ȿ�ȼ��ȿɥɢɫɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�ɋ��ɂɫɚɤɨɜɚ
ɂɠɟɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɠɟɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨɜɟɞɟɧɢɟ� ɩɪɢ� ɫɬɪɟɫɫɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɚɤɬɢɜɧɨɫɬɢ� ɥɢɦɛɢɤɨ�
ɪɟɬɢɤɭɥɹɪɧɵɯ� ɫɬɪɭɤɬɭɪ� ɦɨɡɝɚ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ�
ɩɪɢɧɚɞɥɟɠɢɬ�ɝɢɩɩɨɤɚɦɩɭ��ɤɨɬɨɪɵɣ�ɢɝɪɚɟɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɚɞɚɩɬɚɰɢɢ�
ɤ� ɫɬɪɟɫɫɨɜɵɦ� ɜɨɡɞɟɣɫɬɜɢɹɦ�� ɋɬɪɚɯ� ɢ� ɬɪɟɜɨɝɚ� ɹɜɥɹɸɬɫɹ� ɧɚɢɛɨɥɟɟ�
ɜɚɠɧɵɦɢ� ɤɨɝɧɢɬɢɜɧɵɦɢ� ɮɭɧɤɰɢɹɦɢ� ɨɪɝɚɧɢɡɦɚ�� ɚ� ɢɯ� ɫɨɨɬɧɨɲɟɧɢɟ�
ɨɩɪɟɞɟɥɹɟɬ� ɫɬɟɩɟɧɶ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɤ� ɷɦɨɰɢɨɧɚɥɶɧɨɦɭ� ɫɬɪɟɫɫɭ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ� ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ� ɡɚɜɢɫɢɦɨɫɬɟɣ� ɦɟɠɞɭ�
ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ� ɩɨɥɹ� ɋȺ�� ɞɨɪɫɚɥɶɧɨɝɨ� ɝɢɩɩɨɤɚɦɩɚ�
ɢ� ɫɬɟɩɟɧɶɸ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɤɨɝɧɢɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɭ� ɤɪɵɫ�
ɩɪɢ� ɯɪɨɧɢɱɟɫɤɨɦ� ɫɬɪɟɫɫɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɏɪɨɧɢɱɟɫɤɢɟ�
ɷɤɫɩɟɪɢɦɟɧɬɵ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ� ��� ɤɪɵɫɚɯ�ɫɚɦɰɚɯ� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ�
©Ʉɨɧɜɟɧɰɢɢ� ɩɨ� ɡɚɳɢɬɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɠɢɜɨɬɧɵɯª� ��������
ɋɬɟɩɟɧɶ� ɫɬɪɚɯɚ� ɢ� ɬɪɟɜɨɠɧɨɫɬɢ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɩɪɢ� ɬɟɫɬɢɪɨɜɚɧɢɢ�
ɠɢɜɨɬɧɵɯ� ɜ� ©ɨɬɤɪɵɬɨɦ� ɩɨɥɟª�� ɏɪɨɧɢɱɟɫɤɢɣ� ɫɬɪɟɫɫ� ɦɨɞɟɥɢɪɨɜɚɥɫɹ�
ɦɟɬɨɞɨɦ� ɫɟɧɫɨɪɧɨɣ� ɞɟɡɢɧɬɟɝɪɚɰɢɢ� ɩɪɢ� ɩɪɟɞɴɹɜɥɟɧɢɢ� ɫɬɢɦɭɥɨɜ� ɫ�
ɪɚɡɧɵɦɢ� ɱɚɫɬɨɬɚɦɢ� ɢ� ɚɦɩɥɢɬɭɞɨɣ� ɬɟɱɟɧɢɟ� ��� ɞɧɟɣ�� Ɋɟɝɢɫɬɪɚɰɢɹ�
ɷɥɟɤɬɪɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɞɨɪɫɚɥɶɧɨɝɨ�ɝɢɩɩɨɤɚɦɩɚ�ɋȺ��ɫ�ɪɚɫɱɟɬɨɦ�
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɭɪɨɜɧɟɣ�ɪɚɡɥɨɠɟɧɢɹ�ɜɟɣɜɥɟɬ�ɫɩɟɤɬɪɚ�ɩɪɨɜɨɞɢɥɚɫɶ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� %LRSDF� 6\VWHPV���
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Ʉɨɪɪɟɥɹɰɢɨɧɧɵɟ� ɤɨɷɮɮɢɰɢɟɧɬɵ� ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ� ɩɪɢ� ɩɨɦɨɳɢ�
ɤɪɢɬɟɪɢɹ�ɋɩɢɪɦɟɧɚ� �ɪ�������� Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ� ɫɬɪɟɫɫɟ� ɪɚɫɲɢɪɹɟɬɫɹ�
ɫɬɟɩɟɧɶ� ɭɱɚɫɬɢɹ� ɞɨɪɫɚɥɶɧɨɝɨ� ɝɢɩɩɨɤɚɦɩɚ� ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɬɪɟɜɨɠɧɨ�
ɮɨɛɢɱɟɫɤɨɝɨ�ɩɨɜɟɞɟɧɢɹ��ɍ�ɤɪɵɫ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�ɞɚɧɧɚɹ�ɮɨɪɦɚ�
ɩɨɜɟɞɟɧɢɹ�ɧɟ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɞɟɹɬɟɥɶɧɨɫɬɶɸ�ɞɨɪɫɚɥɶɧɨɝɨ�ɝɢɩɩɨɤɚɦɩɚ��
ɧɚ� ��� ɞɟɧɶ� ɫɬɪɟɫɫɚ� ɚɤɬɢɜɚɰɢɹ� ɝɢɩɩɨɤɚɦɩɚ� ɩɪɢɜɨɞɢɥɚ� ɤ� ɩɨɹɜɥɟɧɢɸ�
ɤɨɪɪɟɥɹɰɢɣ�ɚɤɬɢɜɧɨɫɬɢ�ɞɚɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�ɫɨ�ɫɬɟɩɟɧɶɸ�ɬɪɟɜɨɠɧɨɫɬɢ��
ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɫɜɹɡɚɧɵ� ɫ� ɢɡɦɟɧɟɧɢɹɦɢ� ɜ� ɫɢɧɚɩɬɢɱɟɫɤɨɣ�
ɩɥɚɫɬɢɱɧɨɫɬɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɬɪɟɫɫɚ��Ʉ����ɦɭ�ɞɧɸ�ɫɬɪɟɫɫɚ�ɩɪɟɨɛɥɚɞɚɧɢɟ�
ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɝɢɩɩɨɤɚɦɩɚ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ�ɩɨɹɜɥɟɧɢɸ�
ɬɪɟɜɨɠɧɨ�ɮɨɛɢɱɟɫɤɨɝɨ� ɩɨɜɟɞɟɧɢɹ�� ɚ� ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
±� ɤ� ɫɧɢɠɟɧɢɸ� ɫɬɟɩɟɧɢ� ɫɬɪɚɯɚ� ɢ� ɬɪɟɜɨɝɢ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɞɨɪɫɚɥɶɧɵɣ�ɝɢɩɩɨɤɚɦɩ�ɭɱɚɫɬɜɭɟɬ�ɜ�ɦɨɞɭɥɹɰɢɢ�ɬɪɟɜɨɠɧɨ�ɮɨɛɢɱɟɫɤɨɝɨ�
ɩɨɜɟɞɟɧɢɹ�ɩɪɢ�ɞɥɢɬɟɥɶɧɵɯ�ɫɟɧɫɨɪɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɹɯ�

((*�&255(/$7(6�2)�%(+$9,25�,1�5$76�:,7+�&+521,&�
6(1625<�675(66
$�'��<XGLWVNL\��$�$��3HUP\DNRY��(�9��(OLVHHYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��/�6��,VDNRYD
,]KHYVN�6WDWH�0HGLFDO�$FDGHP\��,]KHYVN��5XVVLD

,QWURGXFWLRQ��7KH� VWUHVV�EHKDYLRU�GHSHQGV�RQ� WKH� DFWLYLW\�RI� WKH� OLPELF�
UHWLFXODU� VWUXFWXUHV�� DPRQJ� ZKLFK� JUHDW� LPSRUWDQFH� EHORQJV� WR� WKH�
KLSSRFDPSXV��+LSSRFDPSXV�IXQFWLRQ�EHORQJV�LQ�WKH�DGDSWDWLRQ�WR�VWUHVVIXO�
LQÀXHQFHV��)HDU�DQG�DQ[LHW\�DUH�WKH�PRVW�LPSRUWDQW�FRJQLWLYH�IXQFWLRQV�RI�
WKH�RUJDQLVP��DQG�WKHLU�UHODWLRQVKLS�DQG�GHWHUPLQH�WKH�GHJUHH�RI�SUHGLFWLYH�
UHVLVWDQFH� WR� HPRWLRQDO� VWUHVV�� $LP�� ,GHQWLI\� FRUUHODWLRQV� EHWZHHQ� WKH�
DFWLYLW\� RI� WKH� GRUVDO� KLSSRFDPSXV� &$�� DQG� GLUHFWLRQ� RI� FRJQLWLYH�
LPSDLUPHQW� LQ� UDWV� LQ� WKH� WHVW� ©RSHQ� ¿HOGª� LQ� FKURQLF� VHQVRU\� VWUHVV��
0DWHULDOV�DQG�PHWKRGV��&KURQLF�H[SHULPHQWV�ZHUH�FDUULHG�RXW�RQ����PDOH�
UDWV�ZLWK�UHVSHFW�IRU�WKH�IXQGDPHQWDO�ELRHWKLFDO�UXOHV�©&RQYHQWLRQ�RQ�WKH�
SURWHFWLRQ�RI� H[SHULPHQWDO� DQLPDOVª� ��������'HJUHH�RI� IHDU� DQG�DQ[LHW\�
ZDV� GHWHUPLQHG� E\� WHVWLQJ� DQLPDOV� LQ� WKH� ©RSHQ� ¿HOGª�� &KURQLF� VWUHVV�
ZDV� VLPXODWHG� E\� VHQVRU\� GLVLQWHJUDWLRQ� XSRQ� SUHVHQWDWLRQ� RI� FRPSOH[�
LQHQWLYHV�ZLWK�GLIIHUHQW�IUHTXHQFLHV�RI�YDULRXV�DPSOLWXGHV�ZLWKLQ����GD\V��
5HJLVWUDWLRQ� RI� WKH� HOHFWULFDO� DFWLYLW\� RI� GRUVDO� KLSSRFDPSXV� &$��ZLWK�
FDOFXODWLRQ�RI�WKH�HQHUJ\�OHYHOV�RI�GHFRPSRVLWLRQ�RI�WKH�ZDYHOHW�VSHFWUXP�
XVLQJ� PXOWLIXQFWLRQDO� V\VWHP� %,23$&� 6\VWHPV��� &RUUHODWLRQ� DQDO\VLV�
ZDV�SHUIRUPHG�E\�6SHDUPDQ��S��������5HVXOWV��'XULQJ�H[SRVXUH�WR�VWUHVV�
H[SDQGV� WKH� LQYROYHPHQW� RI� WKH� GRUVDO� KLSSRFDPSXV� LQ� DQ[LHW\�SKRELF�
LPSOHPHQWDWLRQ�EHKDYLRU��WR�VWUHVV�WKH�LPSDFW�WKLV�IRUP�RI�EHKDYLRU�LV�QRW�
GHWHUPLQHG�E\�WKH�DFWLYLW\�RI�WKH�GRUVDO�KLSSRFDPSXV��RQ�WKH���WK�GD\�RI�
VWUHVV�DFWLYDWLRQ�RI�WKH�KLSSRFDPSXV�UHVXOWHG�LQ�LQFUHDVHG�DQ[LHW\�DQLPDOV�
WKDW�PD\�EH� DVVRFLDWHG�ZLWK� FKDQJHV� LQ� V\QDSWLF� SODVWLFLW\� XQGHU� VWUHVV��
%\�WKH���WK�GD\�RI�VWUHVV�SUHGRPLQDQFH�RI�ORZ�IUHTXHQF\�DFWLYLW\�RI�WKH�
KLSSRFDPSXV� OHG� WR� WKH�HPHUJHQFH�RI�DQ[LHW\�DQG�SKRELF�EHKDYLRU�� DQG�
KLJK�DFWLYLW\�±�LQ�D�UHGXFWLRQ�RI�IHDU�DQG�DQ[LHW\��&RQFOXVLRQ��6R��WKH�¿HOG�
&$��RI�WKH�GRUVDO�KLSSRFDPSXV�LV�LQYROYHG�LQ�WKH�PRGXODWLRQ�RI�DQ[LHW\�
SKRELF�EHKDYLRU�GXULQJ�SURORQJHG�VHQVRU\�HIIHFWV�

ȺɄɌɂȼȺɐɂə� ɎȺɄɌɈɊɈȼ� ȺɉɈɉɌɈɁȺ� ɉɊɂ� ɈɋɌɊɈɃ�
ɉɇȿȼɆɈɇɂɂ�ɍ�ȾȿɌȿɃ
ɘ�ɍ��Ⱥɥɢɦɨɜ��ɀ�ɗ��Ɇɢɪɞɠɭɪɚɟɜ��Ⱥ�ɒ��Ɋɭɡɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɍ�Ʉ��ɂɛɪɚɝɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɱɚɫɬɨɬɚ�ɫɥɭɱɚɟɜ�ɫ�ɨɫɬɪɨɣ�ɩɧɟɜɦɨɧɢɟɣ�
ɨɱɟɧɶ� ɜɵɫɨɤɚ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ�� Ɉɫɬɪɚɹ�
ɩɧɟɜɦɨɧɢɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�����ɜɫɟɯ�ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�
ɞɟɬɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ��Ɉɰɟɧɤɚ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɞɵɯɚɧɢɹ�ɜɨ�ɜɪɟɦɹ�ɨɫɬɪɨɣ�
ɩɧɟɜɦɨɧɢɢ�ɩɪɨɜɨɞɢɥɚɫɶ�ɧɚ�ɨɫɧɨɜɟ�ɢɡɭɱɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɞɵɯɚɬɟɥɶɧɨɣ�
ɮɭɧɤɰɢɢ� ɢ� ɭɪɨɜɧɹ� ɫɟɪɞɟɱɧɨɣ� ɫɨɤɪɚɳɚɟɦɨɫɬɢ�� Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɨɟ�
ɡɧɚɱɟɧɢɟ� ɚɤɬɢɜɚɰɢɢ� ɮɚɤɬɨɪɨɜ� ɚɩɨɩɬɨɡɚ� ɧɟ� ɛɵɥɨ� ɢɡɭɱɟɧɨ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɮɚɤɬɨɪɨɜ�ɚɩɨɩɬɨɡɚ�ɩɪɢ�ɨɫɬɪɨɣ�ɩɧɟɜɦɨɧɢɢ�ɭ�
ɞɟɬɟɣ��ɮɨɫɮɨɥɢɩɢɞɧɵɣ�ɫɩɟɤɬɪ�ɩɥɚɡɦɵ�ɤɪɨɜɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ȼɵɥɚ�ɢɡɭɱɟɧɚ�ɩɥɚɡɦɚ�ɤɪɨɜɢ�ɨɬ����ɩɚɰɢɟɧɬɨɜ�ɪɚɧɧɟɝɨ�ɞɟɬɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫ�
ɨɫɬɪɨɣ�ɩɧɟɜɦɨɧɢɟɣ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɟɧɵ�ɫ�ɨɫɬɚɬɨɱɧɨɣ�ɤɪɨɜɶɸ�ɨɬ�
ɨɛɳɟɝɨ�ɚɧɚɥɢɡɚ��ɇɚɦɢ�ɢɡɭɱɟɧ�ɮɨɫɮɨɥɢɩɢɞɧɵɣ�ɫɩɟɤɬɪ�ɩɥɚɡɦɵ�ɦɟɬɨɞɨɦ�
ɬɨɧɤɨɫɥɨɣɧɨɣ� ɯɪɨɦɚɬɨɝɪɚɮɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɥɚɡɦɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɨɫɬɪɨɣ�ɩɧɟɜɦɨɧɢɢ�ɨɛɧɚɪɭɠɟɧɨ�ɭɫɢɥɟɧɢɟ�ɝɟɧɟɪɚɰɢɢ�ɚɤɬɢɜɧɵɯ�ɮɨɪɦ�
ɤɢɫɥɨɪɨɞɚ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɜɨɡɞɟɣɫɬɜɢɹ� ɚɤɬɢɜɧɵɯ� ɮɨɪɦ� ɤɢɫɥɨɪɨɞɚ�
ɧɚ� ɥɢɩɢɞɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɩɥɚɡɦɵ� ɤɪɨɜɢ� ɨɛɪɚɡɭɸɬɫɹ� ɬɨɤɫɢɱɧɵɟ�
ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ� ɩɪɨɞɭɤɬɵ�� ȼ� ɩɥɚɡɦɟ� ɩɚɰɢɟɧɬɨɜ� ɨɛɧɚɪɭɠɟɧɨ�
ɧɚɤɨɩɥɟɧɢɟ� ɬɢɨɛɚɪɛɢɬɭɪɨɜɨɣ� ɤɢɫɥɨɬɵ� í� ɚɤɬɢɜɧɵɟ� ɩɪɨɞɭɤɬɵ� ɜ�

���� ɪɚɡɚ� ɛɨɥɶɲɟ�� ɱɟɦ� ɜ� ɧɨɪɦɟ�� Ɉɞɧɨɜɪɟɦɟɧɧɨ� ɧɚɦɢ� ɨɛɧɚɪɭɠɟɧɨ�
ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ� ɜ� ����� ɪɚɡɚ�� ȼ� ɩɥɚɡɦɟ�
ɤɪɨɜɢ� ɩɚɰɢɟɧɬɨɜ� ɨɛɧɚɪɭɠɟɧɨ� ɭɜɟɥɢɱɟɧɢɟ� ɥɢɡɨɮɨɫɮɨɬɢɞɢɥɯɨɥɞɢɧɚ�
ɢ� ɭɦɟɧɶɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɮɨɫɮɨɬɢɞɢɥɯɨɥɢɧɚ�� Ɉɞɧɨɜɪɟɦɟɧɧɨ�
ɨɛɧɚɪɭɠɟɧɨ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɮɨɫɮɨɬɢɞɢɥɫɟɪɢɧɚ� ɜ� ����� ɪɚɡɚ��
ɂɡɜɟɫɬɧɨ��ɱɬɨ�ɮɨɫɮɨɬɢɞɢɥɫɟɪɢɧ�ɪɚɫɩɨɥɨɝɚɟɬɫɹ�ɧɚ�ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�� ɉɟɪɟɦɟɳɟɧɢɟ� ɧɚ� ɜɧɟɲɧɸɸ� ɩɨɜɟɪɯɧɨɫɬɶ� ɤɥɟɬɨɱɧɵɯ�
ɦɟɦɛɪɚɧ�� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɮɨɫɮɚɬɢɞɢɥɫɟɪɢɧɚ� ɜ� ɩɥɚɡɦɟ� ɹɜɥɹɟɬɫɹ�
ɩɨɤɚɡɚɬɟɥɟɦ� ɚɩɨɩɬɨɡɚ� ɤɥɟɬɨɤ�� ȼɵɜɨɞɵ�� ɉɪɢ� ɨɫɬɪɨɣ� ɩɧɟɜɦɨɧɢɢ� ɭ�
ɞɟɬɟɣ�ɜ�ɤɪɨɜɢ�ɨɛɧɚɪɭɠɟɧɨ�ɧɚɤɨɩɥɟɧɢɟ�ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ�ɩɪɨɞɭɤɬɨɜ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɥɢɩɢɞɨɜ� ɫ� ɚɤɬɢɜɧɵɦɢ� ɮɨɪɦɚɦɢ� ɤɢɫɥɨɪɨɞɚ��
ɭɦɟɧɶɲɟɧɢɟ�ɚɤɬɢɜɧɨɫɬɢ�ɮɟɪɦɟɧɬɚ�ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ�ɡɚɳɢɬɵ��ȼ�ɩɥɚɡɦɟ�
ɤɪɨɜɢ�ɨɛɧɚɪɭɠɟɧɨ�ɭɜɟɥɢɱɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɥɢɡɨɮɨɫɮɨɬɢɞɢɥɯɨɥɢɧɚ�ɢ�
ɭɦɟɧɶɲɟɧɢɟ�ɮɨɫɮɨɬɢɞɢɥɯɨɥɢɧɚ�
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,QWURGXFWLRQ�� 3UHVHQWO\� WKH� IUHTXHQF\� RI� FDVHV�ZLWK� DFXWH� SQHXPRQLD� LV�
YHU\�KLJK��$FXWH�VHULRXV�SQHXPRQLD�LV�REVHUYHG�LQ�����RI�DOO�KRVSLWDOLVHG�
SDWLHQWV�� $Q� HVWLPDWLRQ� RI� WKH� VHYHULW\� RI� WKH� EUHDWKLQJ� GXULQJ� DFXWH�
SQHXPRQLD�ZDV�FRQGXFWHG�RQ�WKH�EDVLV�RI�UHYHDOLQJ�WKH�UHVSLUDWLRQ�UDWH�DQG�
WKH�UDWH�RI�KHDUW�FRQWUDFWLOLW\��7KH�GLDJQRVWLF�VLJQL¿FDQFH�RI�WKH�DFWLYDWLRQ�
RI� IDFWRUV� RI� DSRSWRVLV� KDYH� QRW� EHHQ� VWXGLHG��$LP�� 7KH� LQYHVWLJDWLRQ�
IDFWRUV� RI� DSRSWRVLV� DQG�SKRVSKROLSLG� FRQWHQW� RI� EORRG� DW� FKLOGUHQ�ZLWK�
DFXWH� SQHYPRQLD�� 0DWHULDOV� DQG� PHWKRGV�� %ORRG� SODVPD� ZDV� VWXGLHG�
IURP� ��� SDWLHQWV� ZLWK� HDUO\� FKLOGKRRG� DFXWH� SQHXPRQLD�� ,QYHVWLJDWLRQV�
ZHUH� FDUULHG� RXW� ZLWK� D� UHVLGXDO� EORRG� IURP� WKH� RYHUDOO� DQDO\VLV�� :H�
KDYH� VWXGLHG� WKH� VSHFWUXP�RI� SODVPD� SKRVSKROLSLG� E\�7/&��5HVXOWV�� ,Q�
WKH� SODVPD� RI� WKH� SDWLHQWV� ZLWK� VHYHUH� IRUPV� RI� DFXWH� SQHXPRQLD� ZH�
GHWHFWHG� WKH�UHDFWLYLW\�IRUPV�RI�R[\JHQ��7KH� WR[LF�SURGXFWV� LV� WKH�UHVXOW�
RI�DFWLRQ�IURP�UHDFWLYLW\�IRUPV�RI�R[\JHQ�RQ�WKH�OLSLG�FRPSRQHQW�RI�WKH�
SODVPD��7KH� SODVPD� RI� WKH� SDWLHQWV� VKRZHG� DFFXPXODWLQJ� WKLREDUELWXUDO�
DFLG�DFWLYH�SURGXFWV�����WLPHV�KLJKHU�WKDQ�QRUPDO��3DUDOOHO�ZH�GHWHFWHG�WKH�
GHFUHDVH�RI�WKH�DFWLYLW\�RI�VXSHUR[\GGLVPXWDVHV�E\������WLPHV��7KH�EORRG�
SODVPDV�RI�WKH�SDWLHQWV�VKRZHG�DQ�LQFUHDVH�RI�WKH�O\VRSKRVSKDWLG\OFKROLQ�
DQG� D� GHFUHDVH� LQ� WKH� DPRXQW� RI� SKRVSKDWLG\OFKROLQ��$OVR��ZH� GHWHFWHG�
DQ� LQFUHDVH� RI� SKRVSKDWLG\OVHULQ� E\� ����� WLPHV�� ,W� LV� NQRZQ� WKDW� WKH�
SKRVSKDWLG\OVHULQ�ORFDWHV�LQ�WKH�LQWUDFHOOXODU�VXUIDFH�RI�WKH�FHOO�PHPEUDQH��
'XULQJ� WKH� DFWLYDWLRQ� RI� WKH� DSRSWRVLV� IDFWRUV� WKHVH� SKRVSKROLSLGV� LV�
PRYLQJ�WR�WKH�H[WHUQDO�VXUIDFH�RI�WKH�FHOO�PHPEUDQHV��DQG�WKH�LQFUHDVH�RI�
SKRVSKDWLG\OVHULQ�LQ�WKH�SODVPD�UHVXOWV�RI�FHOO�GHDWK��&RQFOXVLRQ��'XULQJ�
WKH�VHYHUH�IRUP�RI�WKH�DFXWH�SQHXPRQLD�LQ�FKLOGUHQ�WKH�EORRG�VKRZV�WKH�
DFFXPXODWLRQ� RI� GHJUDGLQJ� OLSLG� SURGXFWV�� GHFUHDVLQJ� WKH� DFWLYLW\� RI� DQ�
DQWLUDGLFDO�SURWHFWLRQ��,Q�WKH�SODVPD��WKH�LQFUHDVH�RI�O\VRSKRVSKDWLG\OFKROLQ�
FRQWHQWV�DQG�SKRVSKDWLG\OVHULQ�DQG�D�GHFUHDVH�RI�SKRVSKDWLG\OFKROLQ�ZDV�
YLVLEOH�

ɋɊȺȼɇɂɌȿɅɖɇɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�ȺɇɌɂɈɄɋɂȾȺɇɌɇɈɃ�
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Ⱥ�Ⱥ��Ⱥɧɨɯɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��$�Ⱥ��ɇɢɤɨɧɨɪɨɜ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɜɹɡɢ� ɫ� ɢɧɬɟɧɫɢɜɧɵɦ� ɪɚɡɜɢɬɢɟɦ� ɮɢɬɨɦɟɞɢɰɢɧɵ��
ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ�
ɫɜɨɣɫɬɜ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ��ɉɪɢ�ɷɬɨɦ�ɩɪɢɨɪɢɬɟɬɨɦ�ɹɜɥɹɟɬɫɹ�ɩɨɢɫɤ�
ɧɨɜɵɯ� ɜɢɞɨɜ� ɢ� ɫɨɟɞɢɧɟɧɢɣ�� ɨɛɥɚɞɚɸɳɢɯ� ɛɨɥɶɲɟɣ� ɚɤɬɢɜɧɨɫɬɶɸ�
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɮɚɪɦɚɤɨɩɟɣɧɵɦɢ� ɜɢɞɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɋɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɩɨ�
ɩɨɤɚɡɚɬɟɥɹɦ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� �ȺɈ��� ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɣ� ɢ� )H�
ɫɜɹɡɵɜɚɸɳɟɣ� ɚɤɬɢɜɧɨɫɬɢ� ��ɯ� ɜɢɞɨɜ� ɫɟɦɟɣɫɬɜɚ� 3ODQWDJLQDFHDH�
�ɩɨɞɨɪɨɠɧɢɤɨɜɵɟ��ɜ�ɪɚɡɥɢɱɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɗɤɫɬɪɚɤɬɵ� ɛɵɥɢ� ɩɪɨɢɡɜɟɞɟɧɵ� ɢɡ� ɫɵɪɶɹ� ɜ� ɪɚɡɜɟɞɟɧɢɹɯ� ������ ����� ɢ�
����� ɧɚ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɟ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ��
ɩɨɞɨɪɨɠɧɢɤ� ɧɚɢɛɨɥɶɲɢɣ� �ɉɧ��� ɩɨɞɨɪɨɠɧɢɤ� ɥɚɧɰɟɬɨɜɢɞɧɵɣ� �ɉɥ���
ɩɨɞɨɪɨɠɧɢɤ� ɛɨɥɶɲɨɣ� �ɉɛ��� Ɉɛɳɚɹ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɨɰɟɧɢɜɚɥɚɫɶ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢ� ɩɪɢ� ɪɟɚɤɰɢɢ� ɫ� ɦɨɥɢɛɞɚɬɨɦ�
ɚɦɦɨɧɢɹ�� ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɳɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɢɡɦɟɪɹɥɚɫɶ� ɩɪɢ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�)H&O3��Ɂɧɚɱɟɧɢɹ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɣ�ɢ�ȺɈ�ɚɤɬɢɜɧɨɫɬɢ�
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ɜɵɪɚɠɚɥɢɫɶ� ɜ� ɷɤɜɢɜɚɥɟɧɬɚɯ� ɚɫɤɨɪɛɚɬɚ� ��ɦɆ���ɀɟɥɟɡɨɫɜɹɡɵɜɚɸɳɭɸ�
ɚɤɬɢɜɧɨɫɬɶ� ɨɰɟɧɢɜɚɥɢ� ɜ� ɪɟɚɤɰɢɢ� ɫ� ɮɟɪɪɨɡɢɧɨɦ�� ȼɫɟ� ɢɡɦɟɪɟɧɢɹ�
ɛɵɥɢ� ɫɞɟɥɚɧɵ� ɧɚ� ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɟ� $SHO� �əɩɨɧɢɹ��� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ�
ɯɨɞɟ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɨɤɚɡɚɬɟɥɶ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�ɉɛ� ɞɥɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ����� ɫɨɫɬɚɜɢɥ� ���������� ɷɤɜ�� ɚɫɤ��
Ɉɛɳɚɹ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɷɤɫɬɪɚɤɬɨɜ�ɉɧ�ɢ�ɉɥ�ɩɪɟɜɵɲɚɥɚ�
ɡɧɚɱɟɧɢɹ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɥɹ� ɉɛ�� ɜ� ����� ɢ� ����� ɪɚɡɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
Ⱦɚɧɧɚɹ�ɬɟɧɞɟɧɰɢɹ�ɫɨɯɪɚɧɹɥɚɫɶ�ɢ�ɞɥɹ�ɛɨɥɶɲɢɯ�ɪɚɡɜɟɞɟɧɢɣ�ɫɵɪɶɹ�ɩɪɢ�
ɩɪɢɝɨɬɨɜɥɟɧɢɢ�ɷɤɫɬɪɚɤɬɚ��Ɍɚɤ��ȺɈ�ɚɤɬɢɜɧɨɫɬɶ�ɷɤɫɬɪɚɤɬɨɜ�ɉɧ�ɢ�ɉɥ������
ɩɪɟɜɵɲɚɥɚ�ɩɨɤɚɡɚɬɟɥɢ�ɚɤɬɢɜɧɨɫɬɢ�ɉɛ������������ɷɤɜ��ɚɫɤ���ɜ������ɢ�����
ɪɚɡɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɨɫɥɟ�ɭɜɟɥɢɱɟɧɢɢ�ɪɚɡɜɟɞɟɧɢɹ�ɞɨ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
����� ɩɨɤɚɡɚɬɟɥɢ� ɉɧ� ɢ� ɉɥ� ɩɪɟɜɵɫɢɥɢ� ɩɨɤɚɡɚɬɟɥɶ� ɉɛ� ���������� ɷɤɜ��
ɚɫɤ��� ɜ� ���� ɢ� ɜ� ����� ɪɚɡɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɳɚɹ�
ɚɤɬɢɜɧɨɫɬɶ� ɉɧ� ɢ� ɉɥ� ɩɪɢ� ɪɚɡɜɟɞɟɧɢɢ� ɷɤɫɬɪɚɤɬɨɜ� ����� ɩɪɟɜɵɫɢɥɚ�
ɩɨɤɚɡɚɬɟɥɶ�ɉɛ�����������ɷɤɜ��ɚɫɤ���ɜ������ɢ�ɜ������ɪɚɡɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɉɪɢ� ɪɚɡɜɟɞɟɧɢɢ� ɫɵɪɶɹ� ɞɨ� ����� ɩɨɤɚɡɚɬɟɥɶ� ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɉɧ� ɢ� ɉɥ� ɛɵɥ� ɜɵɲɟ� ɩɨɤɚɡɚɬɟɥɹ� ɉɛ� ����������� ɷɤɜ��
ɚɫɤ��� ɜ� ����� ɢ� ɜ� ����� ɪɚɡɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɞɚɧɧɚɹ� ɬɟɧɞɟɧɰɢɹ�
ɫɨɯɪɚɧɹɟɬɫɹ� ɢ� ɩɪɢ�ɦɟɧɶɲɟɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ��ɉɪɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� �����
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɉɧ� ɜ� ����� ɪɚɡɚ� ɜɵɲɟ�� ɚ� ɉɥ� ɜ� �����
ɪɚɡɚ� ɜɵɲɟ�� ɱɟɦ� ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɉɛ� ����������� ɷɤɜ��
ɚɫɤ���� )H�ɫɜɹɡɵɜɚɸɳɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɉɧ� ɢ� ɉɥ� ɩɪɢ� ɪɚɡɜɟɞɟɧɢɢ� �����
ɫɨɫɬɚɜɢɥɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɜ������ɢ�ɜ������ɪɚɡɚ�ɛɨɥɶɲɟɟ�ɡɧɚɱɟɧɢɟ�ɱɟɦ�
ɉɛ� ���������������ɉɪɢ� ɫɧɢɠɟɧɢɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɞɨ������� ɬɟɧɞɟɧɰɢɹ�
ɫɨɯɪɚɧɢɥɚɫɶ�� ɠɟɥɟɡɨɫɜɹɡɚɧɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɉɧ� ɢ� ɉɥ� ɩɪɟɜɵɫɢɥɢ�
ɚɤɬɢɜɧɨɫɬɶ�ɉɛ��������������ɜ������ɢ�ɜ�����ɪɚɡɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɢ�
ɤɨɧɰɟɧɬɪɚɰɢɹɯ�����ɫɢɬɭɚɰɢɹ�ɧɟ�ɩɨɦɟɧɹɥɚɫɶ�ɢ�ɡɧɚɱɟɧɢɹ�ɉɧ�ɢ�ɉɥ�ɛɵɥɢ�
ɜɵɲɟ� ɜ� ����� ɢ� ɜ� ����� ɪɚɡɚ�� ɱɟɦ� ɭ�ɉɛ� �������������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ȼɵɜɨɞɵ��ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɭ�ɉɧ�� ɚ�ɭɪɨɜɟɧɶ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɣ�ɢ�)H�ɫɜɹɡɵɜɚɸɳɟɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɧɚɢɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭ� ɉɥ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɮɚɪɦɚɤɨɩɟɣɧɵɣ�
ɉɛ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ�ɭɫɬɭɩɚɟɬ�ɩɨ�ɷɬɢɦ�ɩɚɪɚɦɟɬɪɚɦ�ɉɧ�ɢ�
ɉɥ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�
ɩɨɞɨɪɨɠɧɢɤɨɜ�ɜ�ɮɢɬɨɬɟɪɚɩɢɢ�

$� &203$5$7,9(� 678'<� 2)� $17,2;,'$17� $&7,9,7<� 2)�
3/$176�2)�7+(�)$0,/<�3/$17$*,1$&($(
$�$��$QRNKLQ
6FLHQWL¿F�$GYLVRU�²�'0HG6FL��3URI��$�$��1LNRQRURY
2UHQEXUJ�VWDWH�PHGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��'XH�WR�LQWHQVLYH�GHYHORSPHQW�RI�SK\WRPHGLFLQH��H[SORUDWLRQ�
RI�DGGLWLRQDO�SKDUPDFRORJLF�DFWLYLW\�RI�SODQW�VSHFLHV�LV�DFWLYDWHG��$W�WKH�
VDPH�WLPH�WKH�VHDUFK�IRU�QHZ�VSHFLHV�DQG�FRPSRXQGV�SRVVHVVLQJ�D�KLJKHU�
DFWLYLW\� LQ�FRPSDULVRQ�ZLWK� WKH�RI¿FLQDO�VSHFLHV� LV� WKH�SULRULW\��$LP��7R�
FRPSDUH� WKH� �� SDUDPHWHUV� RI� WKH� SKDUPDFRORJLF� DFWLYLW\�� DQWLR[LGDQW�
�$2��� UHGXFLQJ� DQG� )H�ELQGLQJ� DFWLYLW\� RI� �� 3ODQWDJLQDFHDH� VSHFLHV� LQ�
GLIIHUHQW� H[WUDFW� FRQFHQWUDWLRQV�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� H[WUDFWV�
ZHUH� PDGH� IURP� SODQW� VSHFLHV� LQ� WKUHH� FRQFHQWUDWLRQV� ������� ����� DQG�
������ LQ� GLVWLOOHG� ZDWHU�� 3ODQWDJR� PD[LPD� �30[��� 3ODQWDJR� ODQFHRODWD�
�3/��DQG�3ODQWDJR�PDMRU��30��ZHUH�VWXGLHG�LQ�WKH�FXUUHQW�UHVHDUFK��7KH�
WRWDO�$2�FDSDFLW\�ZDV� HVWLPDWHG� VSHFWURSKRWRPHWULFDOO\� E\� WKH� UHDFWLRQ�
ZLWK� DPPRQLXP� PRO\EGDWH�� 5HGXFLQJ� DFWLYLW\� ZDV� PHDVXUHG� E\� WKH�
LQWHQVLW\� RI� )H&O�� UHGXFWLRQ��7KH� UHVXOWV� RI�$2� DQG� UHGXFLQJ� DFWLYLWLHV�
DUH�H[SUHVVHG�LQ�HTXLYDOHQWV�RI�DVFRUELF�DFLG���P0���,URQ�ELQGLQJ�DFWLYLW\�
ZDV�DVVHVVHG�LQ�WKH�UHDFWLRQ�ZLWK�IHUUR]LQH��$OO�PHDVXUHPHQWV�ZHUH�PDGH�
RQ�D�VSHFWURSKRWRPHWHU�$SHO��-DSDQ���7KH�REWDLQHG�GDWD�DUH�H[SUHVVHG�DV�
PHDQ�YDOXHV�DQG�WKH�UHVSHFWLYH�VWDQGDUG�GHYLDWLRQ��0HDQ�6'���5HVXOWV��,W�
LV�HVWLPDWHG�WKDW�WKH�WRWDO�$2�DFWLYLW\�RI�WKH������30�H[WUDFW�LV�����������
HT�� DVF�� 7KH� WRWDO�$2�DFWLYLW\� RI� ����� 30[� DQG� 3/� H[WUDFWV� H[FHHGHG�
WKH� YDOXHV� REWDLQHG� IRU� WKH� 3P� �����IROG� DQG� �����IROG� UHVSHFWLYHO\��
7KLV� WHQGHQF\� FRQWLQXHG� IRU� ODUJHU� GLOXWLRQV� RI� WKH� H[WUDFWV��7KXV��$2�
DFWLYLW\�RI������30[�DQG�3/�H[WUDFWV�H[FHHGHG�WKH�YDOXHV�REWDLQHG�IRU�30�
�����������HT��DVF��������IROG�DQG�����IROG�UHVSHFWLYHO\��$IWHU�GHFUHDVLQJ�
WKH�FRQFHQWUDWLRQ�RI�WKH�H[WUDFWV�WR������YDOXHV�RI�30[�DQG�3/�$2�DFWLYLW\�
H[FHHGHG�WKH�VDPH�REWDLQHG�IRU�30�����������HT��DVF�������DQG������WLPHV�
UHVSHFWLYHO\�� 5HGXFLQJ� DFWLYLW\� RI� ����� 30[� DQG� 3/� H[WUDFWV� H[FHHGHG�
WKH� YDOXHV� RI� 30� ����������HT�� DVF��� ����� DQG� �����IROG�� UHVSHFWLYHO\��
:KLOH�GHFUHDVLQJ�WKH�H[WUDFWV�FRQFHQWUDWLRQ�WR�������UHGXFLQJ�DFWLYLW\�RI�
30[�DQG�3/�ZDV�KLJKHU� WKDQ� WKDW�REWDLQHG�IRU�30������������HT��DVF���
����� DQG� �����IROG��:KHQ� XVLQJ� WKH� H[WUDFW� FRQFHQWUDWLRQ� RI� ������ WKH�
UHGXFLQJ�DFWLYLW\�RI�30[�DQG�3/�ZHUH������DQG������KLJKHU�WKDQ�WKDW�IRU�
30������������HT��DVF����,URQ�ELQGLQJ�DFWLYLW\�RI�30[�DQG�3/�H[WUDFWV�LQ�
FRQFHQWUDWLRQ�RI������ZHUH������DQG�RI������WLPHV�KLJKHU�WKDQ�WKDW�RI�30�
���������������7KLV� WHQGHQF\� FRQWLQXHG� LQ� ����� H[WUDFWV�� ,Q� SDUWLFXODU��

)H�ELQGLQJ�DFWLYLW\�RI�30[�DQG�3/�H[FHHGHG�WKH�YDOXHV�REWDLQHG�IRU�30�
������������������DQG�����IROG�UHVSHFWLYHO\��,Q������H[WUDFWV��WKH�YDOXHV�
RI�30[�DQG�3/�ZHUH�KLJKHU�E\������DQG�E\������ WLPHV� WKDQ� WKDW�RI�3P�
�������������� UHVSHFWLYHO\��&RQFOXVLRQ��7KH� H[WUDFWV�RI�30[�SRVVHVVHG�
WKH�PD[LPDO�$2�DFWLYLW\��ZKHUHDV�WKH�KLJKHVW�YDOXHV�RI�UHGXFLQJ�DQG�LURQ�
ELQGLQJ�DFWLYLWLHV�ZHUH�REVHUYHG�LQ�3/�H[WUDFWV��,W�VKRXOG�EH�QRWHG�WKDW�WKH�
H[WUDFWV�RI�RI¿FLQDO� VSHFLHV� �3ODQWDJR�PDMRU�� LQ�GLIIHUHQW�FRQFHQWUDWLRQV�
SRVVHVVHG�WKH�OHDVW�YDOXHV�LQ�WKH�VWXGLHG�FRQFHQWUDWLRQV�

ɂɆɆɍɇɈɅɈȽɂɑȿɋɄɂɃ� ɋɌȺɌɍɋ� ȾȿɌȿɃ� ɉȿɊȼɈȽɈ� ȽɈȾȺ�
ɀɂɁɇɂ�� ȻɈɅɖɇɕɏ� ȻȺɄɌȿɊɂȺɅɖɇɕɆɂ� ɄɂɒȿɑɇɕɆɂ�
ɂɇɎȿɄɐɂəɆɂ��ɇȺ�ɎɈɇȿ�ɉɊɂɆȿɇȿɇɂə�ɋɂɇȻɂɈɌɂɄɈȼ��
ɋɈȾȿɊɀȺɓɂɏ�ɅȺɄɌɈȻȺɄɌȿɊɂɂ�/**
Ɍ�Ⱥ��Ʉɢɪɫɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�²�ɞ�ɦ�ɧ���ɩɪɨɮɟɫɫɨɪ�ɋ�ȼ��Ʉɭɡɧɟɰɨɜ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɋɚɡɜɢɬɢɟ� ɭ� ɞɟɬɟɣ� ɫɪɟɞɧɟɬɹɠɟɥɨɣ� ɢ� ɬɹɠɟɥɨɣ� ɮɨɪɦɵ�
ɛɚɤɬɟɪɢɚɥɶɧɨɣ� ɤɢɲɟɱɧɨɣ� ɢɧɮɟɤɰɢɢ� ɬɪɟɛɭɟɬ� ɨɛɹɡɚɬɟɥɶɧɨɝɨ�
ɧɚɡɧɚɱɟɧɢɹ�ɚɧɬɢɛɢɨɬɢɤɨɜ��ɱɬɨ�ɭɫɢɥɢɜɚɟɬ�ɫɬɟɩɟɧɶ�ɞɢɫɛɢɨɡɚ�ɤɢɲɟɱɧɢɤɚ�
ɢ� ɬɪɟɛɭɟɬ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ�ɤɨɪɪɟɤɰɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��2ɰɟɧɤɚ�
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ� ɞɟɬɟɣ� �� ɝɨɞɚ� ɠɢɡɧɢ� ɫ� ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ�
ɤɢɲɟɱɧɵɦɢ�ɢɧɮɟɤɰɢɹɦɢ�ɧɚ�ɮɨɧɟ�ɩɪɢɟɦɚ�ɫɢɧɛɢɨɬɢɤɨɜ��ɫɨɞɟɪɠɚɳɢɯ�
ɥɚɤɬɨɛɚɤɬɟɪɢɢ� /**�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ�
ɧɚɯɨɞɢɥɨɫɶ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ���ɦɟɫɹɰɚ�±���ɝɨɞɚ�ɫ�ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ�
ɤɢɲɟɱɧɵɦɢ� ɢɧɮɟɤɰɢɹɦɢ� ɢ� ��� ɡɞɨɪɨɜɵɯ� ɞɟɬɟɣ� �ɁȾ��� ȼɫɟɦ� ɞɟɬɹɦ�
ɨɩɪɟɞɟɥɹɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� �ɂɅ�� ���� ���� ɮɚɤɬɨɪɚ�
ɧɟɤɪɨɡɚ�ɨɩɭɯɨɥɢ� �ɎɇɈ���ɫɭɛɩɨɩɭɥɹɰɢɣ�&'����&'����&'����&'����
ɥɢɦɮɨɰɢɬɨɜ�� ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ� �,J�� Ⱥ�� Ɇ�� *� ɜ� ɤɪɨɜɢ�� ɭɪɨɜɧɹ�
ɫɟɤɪɟɬɨɪɧɨɝɨ� ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɚ� Ⱥ� �V,J$�� ɢ� ɚɤɬɢɜɧɨɫɬɢ� ɥɢɡɨɰɢɦɚ�
ɜ� ɤɨɩɪɨɮɢɥɶɬɪɚɬɟ�� ɂɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɬɪɢɠɞɵ��ɜ�ɨɫɬɪɨɦ�ɩɟɪɢɨɞɟ��ɩɟɪɢɨɞɟ�ɪɚɧɧɟɣ�ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ��ɱɟɪɟɡ�
��±���ɞɧɟɣ�ɨɬ�ɦɨɦɟɧɬɚ�ɡɚɛɨɥɟɜɚɧɢɹ��ɢ�ɜ�ɩɟɪɢɨɞɟ�ɜɵɡɞɨɪɨɜɥɟɧɢɹ��ɱɟɪɟɡ�
��ɧɟɞɟɥɢ���Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɰɢɬɨɤɢɧɨɜɨɝɨ�ɫɬɚɬɭɫɚ�ɜ�ɨɫɬɪɵɣ�
ɩɟɪɢɨɞ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɬɦɟɱɟɧɨ�� ɱɬɨ� ɭɪɨɜɟɧɶ� ɂɅ� ɛɵɥ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɜɵɲɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɁȾ�� ɭɪɨɜɟɧɶ� ɂɅ��� ɩɪɟɜɵɲɚɥ� ɩɨɤɚɡɚɬɟɥɢ� ɁȾ�
ɜ� �� ɪɚɡ�� ɂɅ��� ±� �� ɪɚɡɚ�� ɎɇɈ� ±� ����� ɨɬɦɟɱɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ�
&'���� &'��� ɥɢɦɮɨɰɢɬɨɜ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɁȾ�� ɧɚ�
ɮɨɧɟ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɫɨɞɟɪɠɚɧɢɹ� &'��� ɢ� &'����� ɍɪɨɜɟɧɶ� ,J�
Ⱥ�� Ɇ� ɢ� *� ɤɪɨɜɢ� ɞɟɬɟɣ� ɫɭɳɟɫɬɜɟɧɧɨ� ɧɟ� ɨɬɥɢɱɚɥɫɹ� ɨɬ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɁȾ�� ɋɨɞɟɪɠɚɧɢɟ� V,JȺ� ɢ� ɚɤɬɢɜɧɨɫɬɶ� ɥɢɡɨɰɢɦɚ� ɜ� ɤɨɩɪɨɮɢɥɶɬɪɚɬɟ�
ɛɵɥɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɧɢɠɟ�� ɱɟɦ� ɭ� ɁȾ�� ȼ� ɞɢɧɚɦɢɤɟ� ɜ� ɩɟɪɢɨɞɟ� ɪɚɧɧɟɣ�
ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ� ɨɬɦɟɱɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ�ɂɅ� �ɩɨɤɚɡɚɬɟɥɢ� ɧɟ�
ɩɪɟɜɵɲɚɥɢ� ɁȾ� ɛɨɥɟɟ� ɱɟɦ� ɜ� �� ɪɚɡɚ��� ɋɨɞɟɪɠɚɧɢɟ� ɜɫɟɯ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɫɭɛɩɨɩɭɥɹɰɢɣ� ɥɢɦɮɨɰɢɬɨɜ� ɧɚɯɨɞɢɥɫɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɁȾ�� ɍɪɨɜɟɧɶ�
,J� ɤɪɨɜɢ�� ɚ� ɬɚɤɠɟ� V,J$� ɢ� ɚɤɬɢɜɧɨɫɬɶ� ɥɢɡɨɰɢɦɚ� ɜ� ɤɨɩɪɨɮɢɥɶɬɪɚɬɟ�
ɧɚɯɨɞɢɥɢɫɶ�ɜ�ɩɪɟɞɟɥɚɯ�ɁȾ��ɑɟɪɟɡ���ɧɟɞɟɥɢ�ɨɬ�ɦɨɦɟɧɬɚ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɜɫɟ� ɢɫɫɥɟɞɭɟɦɵɟ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɛɵɥɢ� ɜ� ɩɪɟɞɟɥɚɯ�
ɁȾ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɫɢɧɛɢɨɬɢɤɨɜ�ɧɚ�ɨɫɧɨɜɟ�
ɥɚɤɬɨɛɚɤɬɟɪɢɣ� /**� ɜ� ɥɟɱɟɧɢɢ� ɞɟɬɟɣ�� ɛɨɥɶɧɵɯ� ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ�
ɤɢɲɟɱɧɵɦɢ� ɢɧɮɟɤɰɢɹɦɢ�� ɩɪɢɜɨɞɢɬ� ɤ� ɧɨɪɦɚɥɢɡɚɰɢɢ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɢɦɦɭɧɧɨɝɨ�ɫɬɚɬɭɫɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɮɚɤɬɨɪɨɜ�ɦɟɫɬɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ��ɫɨ�
ɜɬɨɪɨɣ�ɧɟɞɟɥɢ�ɡɚɛɨɥɟɜɚɧɢɹ�

,00812/2*,&$/� 67$786� 2)� ,1)$176� 68))(5,1*� )520�
%$&7(5,$/� ,17(67,1$/� ,1)(&7,21�'85,1*�75($70(17�
:,7+�6<1%,27,&6�&217$,1,1*�/$&72%$&,//,�/**
7�$��.LUVDQRYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��6�9��.X]QHWVRY
.KDUNLY�QDWLRQDO�PHGLFDO�XQLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��'HYHORSPHQW�RI�PRGHUDWH�RU�VHYHUH�IRUPV�EDFWHULDO�LQWHVWLQDO�
LQIHFWLRQV� LQ�FKLOGUHQ�QHHGV� WR� LQFOXGH� LQ�SODQ�RI� WUHDWPHQW�DQWLEDFWHULDO�
SUHSDUDWLRQV�ZKLFK�DJJUDYDWH�GHJUHH�RI�LQWHVWLQDO�G\VELRVLV��WKDW�UHTXLUHV�
DSSURSULDWH�PHGLFDO� FRUUHFWLRQ��$LP��(YDOXDWH� WKH� LPPXQRORJLFDO� VWDWXV�
DQG� ORFDO� LPPXQLW\� LQ� FKLOGUHQ� �� \HDU� RI� OLIH� ZLWK� EDFWHULDO� LQWHVWLQDO�
LQIHFWLRQV�� LQ� ZKLFK� WUHDWPHQW� ZDV� XVHG� VLQELRWLFV� EDVHG� ODFWREDFLOOL�
/**��0DWHULDOV�DQG�PHWKRGV��:H�REVHUYHG����FKLOGUHQ�DJHG���PRQWK�±���
\HDU�VXIIHULQJ�IURP�EDFWHULDO�LQWHVWLQDO�LQIHFWLRQ�DQG����KHDOWK\�FKLOGUHQ�
�FRQWURO� JURXS���7R� DOO� FKLOGUHQ�GHWHUPLQH� LQWHUOHXNLQ� �,/�� ���� ���� WXPRU�
QHFURVLV� IDFWRU� �71)��� VXESRSXODWLRQV� RI� &'����&'����&'����&'����
O\PSKRF\WHV�� LPPXQRJOREXOLQV� �,J�� $�� 0�� *� LQ� WKH� EORRG�� OHYHOV� RI�
VHFUHWRU\�LPPXQRJOREXOLQ�$��V,J$��DQG�O\VR]\PH�DFWLYLW\�LQ�FRSUR¿OWUDWHV��
,PPXQRORJLFDO� H[DPLQDWLRQ� FDUULHG� RXW� WKUHH� WLPHV�� LQ� WKH� DFXWH� SKDVH��
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HDUO\�FRQYDOHVFHQFH�SHULRG���±��GD\V�IURP�WKH�RQVHW�RI�WKH�GLVHDVH��DQG�LQ�
WKH�UHFRYHU\�SHULRG����ZHHNV���5HVXOWV��,Q�WKH�DQDO\VLV�RI�F\WRNLQH�VWDWXV�
LQ�WKH�DFXWH�SKDVH�RI�WKH�GLVHDVH�QRWHG�WKDW�WKH�OHYHO�RI�,/�ZDV�VLJQL¿FDQWO\�
KLJKHU� WKDQ�FKLOGUHQ� LQ� WKH�FRQWURO�JURXS�� WKH� OHYHO�RI� ,/���DERYH� WKRVH�
RI� KHDOWK\� �� WLPHV�� ,/��±�� WLPHV� �� 71)� ±� ����� VKRZHG� GHFUHDVH� OHYHOV�
RI�&'����&'��� O\PSKRF\WHV�FRPSDUHG� WR�KHDOWK\�FKLOGUHQ��DJDLQVW� WKH�
SK\VLRORJLFDO�FRQWHQW�RI�&'���DQG�&'�����/HYHO�RI�,J�$��0�DQG�*�GLG�
QRW�GLIIHU�VLJQL¿FDQWO\�IURP�WKDW�RI�KHDOWK\�SHRSOH��&RQWHQWV�RI�V,J$�DQG�
O\VR]\PH�DFWLYLW\�LQ�FRSUR¿OWUDWHV�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKDW�RI�WKH�
FRQWURO�JURXS��Q�WKH�G\QDPLFV�LQ�WKH�HDUO\�FRQYDOHVFHQFH�SHULRG�VKRZHG�
D�UHGXFWLRQ� LQ� OHYHOV�RI� WKHVH�F\WRNLQHV��OHYHO�GR�QRW�H[FHHG�WKH�FRQWURO�
JURXS�E\�PRUH�WKDQ���WLPHV���7KH�FRQWHQWV�RI�DOO�LQYHVWLJDWHG�O\PSKRF\WHV�
VXESRSXODWLRQV�ZHUH�ZLWKLQ�WKH�SK\VLRORJLFDO��/HYHOV�RI�,J�LQ�EORRG��V,J$�
DQG� O\VR]\PH� DFWLYLW\� LQ� FRSUR¿OWUDWHV�ZHUH�ZLWKLQ� SK\VLRORJLFDO��$IWHU�
�� ZHHNV� IURP� WKH� RQVHW� RI� WKH� GLVHDVH� DOO� LQYHVWLJDWHG� LPPXQRORJLFDO�
SDUDPHWHUV�ZHUH�ZLWKLQ�WKH�OHYHO�RI�WKH�FRQWURO�JURXS��&RQFOXVLRQ��7KXV��
XVLQJ� RI� VLQELRWLFV� ZLWK� ODFWREDFLOOL� /**� LQ� WKH� WUHDWPHQW� RI� FKLOGUHQ�
ZLWK�EDFWHULDO�LQWHVWLQDO�LQIHFWLRQ��LPPXQH�VWDWXV��LQFOXGLQJ�WKH�ORFDO�DQG�
LPPXQH�IDFWRUV�OHDGV�WR�QRUPDOL]DWLRQ�LQ�WKH�VHFRQG�ZHHN�RI�WKH�GLVHDVH�

ɉɈɅɂɆɈɊɎɂɁɆ� 6���&� 321��� ȺɋɋɈɐɂɂɊɈȼȺɇɇɕɃ�
ɋ� ɍɊɈȼɇȿɆ� ɄɊȿȺɌɂɇɂɇȺ� ɉɊɂ� ɏɊɈɇɂɑȿɋɄɈɆ�
ȽɅɈɆȿɊɍɅɈɇȿɎɊɂɌȿ
Ɉ�ɇ��ɇɨɜɚɤɨɜɚ��ȿ�ȼ��ɇɟɤɢɩɟɥɨɜɚ��ɂ�ȼ��Ȼɚɬɥɭɰɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɢɣ� ɝɥɨɦɟɪɭɥɨɧɟɮɪɢɬ� �ɏȽɇ�� ɹɜɥɹɟɬɫɹ�
ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ�ɡɚɛɨɥɟɜɚɧɢɟɦ��ɩɪɢɜɨɞɹɳɢɦ�ɤ�ɪɚɡɜɢɬɢɸ�ɩɨɱɟɱɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɫ� ɢɧɜɚɥɢɞɢɡɚɰɢɟɣ� ɢ� ɫɦɟɪɬɶɸ� ɛɨɥɶɧɵɯ�� ɱɬɨ�
ɨɩɪɟɞɟɥɹɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɡɭɱɟɧɢɹ� ɟɝɨ� ɩɚɬɨɝɟɧɟɡɚ��
ɉɪɢ� ɫɧɢɠɟɧɢɢ� ɩɨɱɟɱɧɨɣ� ɮɭɧɤɰɢɢ� ɩɪɨɢɫɯɨɞɢɬ� ɢɡɦɟɧɟɧɢɟ� ɦɧɨɝɢɯ�
ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɭɪɨɜɧɹ� ɤɪɟɚɬɢɧɢɧɚ��
ɉɨɷɬɨɦɭ�ɩɨɜɵɲɟɧɢɟ�ɭɪɨɜɧɹ�ɤɪɟɚɬɢɧɢɧɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�
ɨɞɧɨɝɨ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɯ� ɢ� ɞɨɫɬɨɜɟɪɧɵɯ� ɦɚɪɤɟɪɨɜ� ɩɨɜɪɟɠɞɟɧɢɹ�
ɩɨɱɟɱɧɨɣ� ɬɤɚɧɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɚɥɨ�
ɢɡɭɱɟɧɢɟ�ɫɜɹɡɢ�ɩɨɥɢɦɨɪɮɧɨɝɨ�ɦɚɪɤɟɪɚ� ɝɟɧɚ�ɩɚɪɚɨɤɫɨɧɚɡɵ��� �6���&�
321��� ɫ� ɭɪɨɜɧɟɦ� ɤɪɟɚɬɢɧɢɧɚ� ɩɪɢ� ɯɪɨɧɢɱɟɫɤɨɦ� ɝɥɨɦɟɪɭɥɨɧɟɮɪɢɬɟ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɢ�
ɨɛɪɚɡɰɵ� ȾɇɄ�� ɜɵɞɟɥɟɧɧɵɟ� ɢɡ� ɰɟɥɶɧɨɣ� ɜɟɧɨɡɧɨɣ� ɤɪɨɜɢ� ɦɟɬɨɞɨɦ�
ɮɟɧɨɥ�ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ�� ��� ɛɨɥɶɧɵɯ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɝɥɨɦɟɪɭɥɨɧɟɮɪɢɬɨɦ� ɜ� ɫɬɚɞɢɢ� ɨɛɨɫɬɪɟɧɢɹ�� Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɚ� ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ� ɪɟɚɤɰɢɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ� ɩɪɚɣɦɟɪɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɚɧɚɥɢɡɨɦ�ɚɥɥɟɥɟɣ�ɜ����ɚɝɚɪɨɡɧɨɦ�ɝɟɥɟ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�
ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɍ�
ɛɨɥɶɧɵɯ�ɏȽɇ�ɜ�ɫɬɚɞɢɢ�ɨɛɨɫɬɪɟɧɢɹ�ɫ�ɝɟɧɨɬɢɩɚɦɢ����6&�ɢ����&&�321��
ɦɟɞɢɚɧɚ� ɤɪɟɚɬɢɧɢɧɚ� ɫɨɫɬɚɜɢɥɚ� ������� ɦɤɆɨɥɶ�ɥ�� ɧɢɠɧɢɣ� ɤɜɚɪɬɢɥɶ�
������ ɦɤɆɨɥɶ�ɥ�� ɜɟɪɯɧɢɣ� ɤɜɚɪɬɢɥɶ� ������� ɦɤɆɨɥɶ�ɥ�� ɍ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɝɟɧɨɬɢɩɨɦ� ���66� 321�� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɦɟɞɢɚɧɚ� ������� ɦɤɆɨɥɶ�ɥ�� ɢɧɬɟɪɤɜɚɪɬɢɥɶɧɵɣ� ɪɚɡɦɚɯ� �������������
ɦɤɆɨɥɶ�ɥ�� ɱɬɨ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɟɪɜɨɣ� ɝɪɭɩɩɨɣ�
ɛɨɥɶɧɵɯ� �S �������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɝɟɧɨɬɢɩ� ���66� 321��
ɹɜɥɹɟɬɫɹ�ɦɚɪɤɟɪɨɦ�ɩɨɜɵɲɟɧɧɨɝɨ�ɭɪɨɜɧɹ�ɤɪɟɚɬɢɧɢɧɚ�ɭ�ɛɨɥɶɧɵɯ�ɏȽɇ�
ɩɪɢ�ɨɛɨɫɬɪɟɧɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ�
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2�1��1RYDNRYD��(�9��1HNLSHORYD��,�9��%DWOXWVND\D
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HORURG��5XVVLD

,QWURGXFWLRQ��&KURQLF�JORPHUXORQHSKULWLV��&*1��LV�D�SURJUHVVLYH�GLVHDVH�
OHDGLQJ�WR�UHQDO�IDLOXUH�ZLWK�GLVDELOLW\�DQG�GHDWK�RI�SDWLHQWV�WKDW�GHWHUPLQHV�
WKH� UHOHYDQFH�RI� IXUWKHU� VWXG\� LWV� SDWKRJHQHVLV��%\� UHGXFLQJ� WKH� FKDQJH�
RI�UHQDO�IXQFWLRQ�RFFXUV�PDQ\�ELRFKHPLFDO�LQGLFDWRUV�LQFOXGLQJ�OHYHOV�RI�
FUHDWLQLQH��7KHUHIRUH��DQ�LQFUHDVH�LQ�VHUXP�FUHDWLQLQH�LV�FRQVLGHUHG�DV�RQH�
RI�WKH�PRVW�IUHTXHQW�DQG�UHOLDEOH�PDUNHUV�RI�UHQDO�WLVVXH�GDPDJH��$LP��7KH�
DLP�RI�WKH�UHVHDUFK�ZDV�WR�VWXG\�WKH�FRUUHOWLRQ�RI�WKH�SRO\PRUSKLF�PDUNHU�
JHQH� SDUDR[RQDVH��� �6���&� 321��� ZLWK� FUHDWLQLQH� OHYHOV� LQ� FKURQLF�
JORPHUXORQHSKULWLV��0DWHULDOV� DQG�PHWKRGV��0DWHULDO� IRU� LQYHVWLJDWLRQ�±�
'1$� VDPSOHV� LVRODWHG� IURP�YHQRXV�ZKROH� EORRG� E\� SKHQRO�FKORURIRUP�
H[WUDFWLRQ�����SDWLHQWV�ZLWK�FKURQLF�JORPHUXORQHSKULWLV�LQ�WKH�DFXWH�VWDJH��
*HQRW\SLQJ�ZDV�SHUIRUPHG�XVLQJ�WKH�SRO\PHUDVH�FKDLQ�UHDFWLRQ�XVLQJ�WKH�

ROLJRQXFOHRWLGH�SULPHUV�IROORZHG�E\�DQDO\VLV�RI�WKH�DOOHOHV�LQ�D����DJDURVH�
JHO��5HVXOWV��,Q�FRQGXFWLQJ�WKLV�VWXG\�WKH�IROORZLQJ�UHVXOWV�ZHUH�REWDLQHG��
&*1�SDWLHQWV�LQ�WKH�DFXWH�VWDJH�ZLWK�JHQRW\SHV����6&�DQG����&&�321��
PHGLDQ�FUHDWLQLQH�ZDV��������PFPRO�O��ORZHU�TXDUWLOH�RI�������PFPRO�O��
WKH� XSSHU� TXDUWLOH� ������� PFPRO�O�� ,Q� SDWLHQWV� ZLWK� JHQRW\SH� ���66�
321�� UHYHDOHG� WKH� IROORZLQJ� FKDUDFWHULVWLFV�� PHGLDQ� ������� PFPRO�O��
LQWHUTXDUWLOH� ������������� PFPRO�O�� ZKLFK� ZDV� VLJQL¿FDQWO\� KLJKHU�
FRPSDUHG�ZLWK�WKH�¿UVW�JURXS�RI�SDWLHQWV��S ��������&RQFOXVLRQ��7KXV��WKH�
JHQRW\SH����66�321��LV�D�PDUNHU�RI�LQFUHDVHG�FUHDWLQLQH�OHYHOV�LQ�&*1�
SDWLHQWV�GXULQJ�H[DFHUEDWLRQ�

ɉɊɈȻɅȿɆȺ� ɗɅȿɄɌɊɈɆȺȽɇɂɌɇɈɃ� ȻȿɁɈɉȺɋɇɈɋɌɂ�
ɒɄɈɅɖɇɂɄɈȼ
ȿ�Ƚ��ȼɚɫɢɥɶɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɛ�ɧ���ɞɨɰ��ɂ�ȼ��Ɇɟɥɶɧɢɤ
Ⱥɫɬɪɚɯɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɭɳɟɫɬɜɭɟɬ�ɦɧɨɠɟɫɬɜɨ� ɪɚɛɨɬ� ɪɚɫɤɪɵɜɚɸɳɢɯ� ɜɨɡɦɨɠɧɵɟ�
ɧɟɝɚɬɢɜɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɞɥɢɬɟɥɶɧɨɝɨ� ɤɨɧɬɚɤɬɚ� ɫ� ɬɟɯɧɨɝɟɧɧɵɦɢ�
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ� ɢɡɥɭɱɟɧɢɹɦɢ� ɪɚɡɥɢɱɧɨɝɨ� ɝɟɧɟɡɢɫɚ� ɢ� ɜɵɫɨɤɨɣ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɞɟɬɟɣ� ɤ� ɞɚɧɧɵɦ� ɮɚɤɬɨɪɚɦ� ɜɨɡɞɟɣɫɬɜɢɹ��
ɇɚɢɛɨɥɶɲɭɸ�ɨɩɚɫɧɨɫɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɨɜ�ɩɨɞɨɛɧɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�
ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɫɨɬɨɜɵɟ�ɬɟɥɟɮɨɧɵ�ɢ�ɩɟɪɫɨɧɚɥɶɧɵɟ�ɤɨɦɩɶɸɬɟɪɵ�
�ɉɄ���ɇɨɜɵɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ�ɩɪɨɝɪɚɦɦɚɦ�ɲɤɨɥɶɧɢɤɨɜ�
ɧɟɢɡɛɟɠɧɨ� ɜɥɟɤɭɬ� ɡɚ� ɫɨɛɨɣ� ɭɜɟɥɢɱɟɧɢɟ� ɜɪɟɦɟɧɢ� ɢɯ� ɤɨɧɬɚɤɬɚ� ɫ�
ɉɄ�� ɤɚɤ� ɜɨ� ɜɪɟɦɹ� ɪɚɛɨɬɵ� ɜ� ɤɥɚɫɫɟ�� ɬɚɤ� ɢ� ɩɪɢ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�
ɩɨɞɝɨɬɨɜɤɟ� ɞɨɦɚ�� ɬɚɤɠɟ� ɜɫɟ� ɛɨɥɶɲɭɸ� ɩɨɩɭɥɹɪɧɨɫɬɶ� ɫɪɟɞɢ�
ɩɨɞɪɨɫɬɤɨɜ� ɩɪɢɨɛɪɟɬɚɸɬ� ɫɨɰɢɚɥɶɧɵɟ� ɫɟɬɢ� ɢ� ɤɨɦɩɶɸɬɟɪɧɵɟ� ɢɝɪɵ��
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɦɢ� ɲɤɨɥɶɧɢɤɚɦɢ� ɜ�
ɬɟɱɟɧɢɟ� ɞɥɹ� ɫɨɬɨɜɨɝɨ� ɬɟɥɟɮɨɧɚ� ɬɚɤɠɟ� ɪɟɡɤɨ� ɜɨɡɪɨɫɥɚ� ɡɚ� ɩɨɫɥɟɞɧɢɟ�
ɞɟɫɹɬɢɥɟɬɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɥɫɹ�
ɚɧɚɥɢɡ� ɱɚɫɬɨɬɵ� ɩɨɥɶɡɨɜɚɧɢɹ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɟɯɧɢɤɢ� ɢ� ɫɨɬɨɜɵɯ�
ɬɟɥɟɮɨɧɨɜ� ɲɤɨɥɶɧɢɤɚɦɢ� ɢ� ɜɵɹɜɥɟɧɢɟ� ɬɟɯ� ɧɟɝɚɬɢɜɧɵɯ� ɨɳɭɳɟɧɢɣ��
ɤɨɬɨɪɵɟ�ɨɧɢ�ɩɪɢ�ɷɬɨɦ�ɢɫɩɵɬɵɜɚɸɬ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱦɥɹ�ɷɬɨɝɨ�
ɛɵɥɢ�ɫɨɫɬɚɜɥɟɧɵ�ɨɩɪɨɫɧɵɟ�ɥɢɫɬɵ�ɢ�ɩɪɨɜɟɞɟɧ�ɨɩɪɨɫ�ɫɪɟɞɢ�ɭɱɚɳɢɯɫɹ�
�±��� ɤɥɚɫɫɨɜ�� Ɉɩɪɨɲɟɧɧɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ� ɫ� ɭɱɟɬɨɦ�
ɜɨɡɪɚɫɬɚ����±������±������±������±���ɥɟɬ���Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɨɜɟɞɟɧɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɧɟɩɪɟɪɵɜɧɨɣ�
ɪɚɛɨɬɵ� ɧɚ� ɩɟɪɫɨɧɚɥɶɧɨɦ� ɤɨɦɩɶɸɬɟɪɟ� ɫ� ɜɨɡɪɚɫɬɨɦ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ��
���� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� ɢ� ����í� ɜ� ɜɨɡɪɚɫɬɟ� ��±���
ɥɟɬ� ɩɨɥɶɡɭɸɬɫɹ� ɉɄ� ɦɟɧɟɟ� ɞɜɭɯ� ɱɚɫɨɜ� ɜ� ɞɟɧɶ�� ɍ� ɫɬɚɪɲɟɤɥɚɫɫɧɢɤɨɜ�
ɜɪɟɦɹ� ɤɨɧɬɚɤɬɚ� ɫ� ɬɟɯɧɢɤɨɣ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɞɨ� ɱɟɬɵɪɟɯ� ɱɚɫɨɜ� ���±���
ɥɟɬ�í� ����ɨɩɪɨɲɟɧɧɵɯ�� ��±��� ɥɟɬ�í� ������ɉɨɪɹɞɤɚ� ����ɭɱɟɧɢɤɨɜ�
��±��� ɤɥɚɫɫɨɜ� ɩɪɨɜɨɞɢɬ� ɡɚ� ɉɄ� ɧɟɩɪɟɪɵɜɧɨ� ɛɨɥɟɟ� ɱɟɬɵɪɟɯ� ɱɚɫɨɜ��
ɱɬɨ� ɧɟ� ɦɨɠɟɬ� ɧɟ� ɨɤɚɡɚɬɶ� ɜɥɢɹɧɢɟ� ɧɚ� ɢɯ� ɫɚɦɨɱɭɜɫɬɜɢɟ�� ɑɚɳɟ� ɜɫɟɝɨ�
ɭɱɟɧɢɤɢ�ɨɬɦɟɱɚɥɢ�ɩɨɹɜɥɟɧɢɟ�ɬɚɤɢɯ�ɩɪɢɡɧɚɤɨɜ��ɤɚɤ�ɭɬɨɦɥɟɧɢɟ����±���
ɥɟɬ� í� ���� ɨɩɪɨɲɟɧɧɵɯ�� ��±��� ɥɟɬ� í� ���� ��±��� ɥɟɬ� í� ����� ��±���
ɥɟɬ�í�������ɦɵɲɟɱɧɵɟ�ɛɨɥɢ�ɜ�ɨɛɥɚɫɬɢ�ɫɩɢɧɵ�ɢ�ɲɟɣɧɵɯ�ɩɨɡɜɨɧɤɨɜ�
���±���ɥɟɬ�í��������±���ɥɟɬ�í��������±���ɥɟɬ�í��������±���ɥɟɬ�í�
������ɭɫɬɚɥɨɫɬɶ�ɝɥɚɡ����±���ɥɟɬ�í��������±���ɥɟɬ�í��������±���ɥɟɬ�
í�������ɧɚɪɭɲɟɧɢɟ�ɫɧɚ��ɨɬ���ɞɨ�����ɨɩɪɨɲɟɧɧɵɯ���ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��
ɱɬɨ�ɛɨɥɶɲɢɧɫɬɜɨ�ɭɱɟɧɢɤɨɜ��±��ɤɥɚɫɫɨɜ�ɩɪɨɜɨɞɹɬ�ɡɚ�ɉɄ�ɦɟɧɟɟ�ɞɜɭɯ�
ɱɚɫɨɜ�� ɨɧɢ� ɱɚɫɬɨ� ɢɫɩɵɬɵɜɚɸɬ� ɩɪɨɹɜɥɟɧɢɟ� ɧɟɝɚɬɢɜɧɵɯ� ɨɳɭɳɟɧɢɣ��
����ɞɟɬɟɣ���±���ɥɟɬ�ɨɬɦɟɱɚɥɢ�ɩɨɹɜɥɟɧɢɟ�ɫɢɥɶɧɨɣ�ɛɨɥɢ�ɢ�ɨɳɭɳɟɧɢɟ�
ɡɚɫɨɪɟɧɧɨɫɬɢ�ɜ�ɝɥɚɡɚɯ�ɢ�����ɨɩɪɨɲɟɧɧɵɯ�ɷɬɨɣ�ɝɪɭɩɩɵ�í�ɝɨɥɨɜɧɭɸ�
ɛɨɥɶ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɬɟɱɟɧɢɟ�ɞɧɹ�ɲɤɨɥɶɧɢɤɚɦɢ�
ɫɨɬɨɜɵɯ� ɬɟɥɟɮɨɧɨɜ� ɭ� ɫɬɚɪɲɟɤɥɚɫɫɧɢɤɨɜ� ɬɚɤɠɟ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ������ɩɨɞɪɨɫɬɤɨɜ�ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ�ɢ�������±���ɥɟɬ�
ɪɚɡɝɨɜɚɪɢɜɚɸɬ�ɩɨ�ɬɟɥɟɮɨɧɭ�ɛɨɥɟɟ�ɩɨɥɭɱɚɫɚ�ɜ�ɞɟɧɶ��ɇɟ�ɤɚɠɞɵɣ�ɞɟɧɶ�
ɩɨɥɶɡɭɸɬɫɹ�ɞɚɧɧɵɦ�ɜɢɞɨɦ�ɬɟɯɧɢɤɢ�����ɞɟɬɟɣ���±���ɥɟɬ�����í��±���
ɥɟɬ�����í���±���ɥɟɬ��ȼɨ�ɜɪɟɦɹ�ɪɚɡɝɨɜɨɪɚ�ɦɧɨɝɢɟ�ɪɟɫɩɨɧɞɟɧɬɵ�ɨɳɭɳɚɸɬ�
ɬɟɩɥɨ�ɜ�ɨɛɥɚɫɬɢ�ɭɯɚ����±���ɥɟɬ�í�����ɨɩɪɨɲɟɧɧɵɯ����±���ɥɟɬ�í������
��±���ɥɟɬ�í��������±���ɥɟɬ�í�������ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɧɚɝɪɟɜɟ�
ɬɤɚɧɟɣ�� ɩɪɢɱɟɦ� ɱɚɫɬɶ� ɨɩɪɨɲɟɧɧɵɯ� ɨɬɦɟɱɚɸɬ� ɠɠɟɧɢɟ� ɜ� ɨɛɥɚɫɬɢ�
ɤɨɧɬɚɤɬɚ�ɫ�ɬɟɥɟɮɨɧɨɦ��ɍɬɨɦɥɟɧɢɟ�ɩɪɢ�ɪɚɡɝɨɜɨɪɟ��ɱɚɳɟ�ɢɫɩɵɬɵɜɚɸɬ�
ɭɱɟɧɢɤɢ�ɦɟɧɶɲɟɝɨ�ɜɨɡɪɚɫɬɚ����±���ɥɟɬ�í�����ɨɩɪɨɲɟɧɧɵɯ����±���ɥɟɬ�
í�������±���ɥɟɬ�í������ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɬɚɜɹɬ�
ɜɨɩɪɨɫ� ɨɛɟɫɩɟɱɟɧɢɹ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɲɤɨɥɶɧɢɤɨɜ��
ɩɨɫɤɨɥɶɤɭ� ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɨɬɨɜɵɯ� ɬɟɥɟɮɨɧɨɜ� ɢ�
ɤɨɦɩɶɸɬɟɪɨɜ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɷɥɟɦɟɧɬɚɪɧɨɣ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�
ɨɬɪɢɰɚɬɟɥɶɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɫɚɦɨɱɭɜɫɬɜɢɟ� ɩɨɥɶɡɨɜɚɬɟɥɹ��ɇɚ� ɧɚɲ� ɜɡɝɥɹɞ�
ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ� ɪɚɛɨɬɵ� ɩɨ� ɩɨɜɵɲɟɧɢɸ� ɤɨɦɩɶɸɬɟɪɧɨɣ�
ɝɪɚɦɨɬɧɨɫɬɢ� ɭɱɚɳɢɯɫɹ� ɢ� ɪɚɡɴɹɫɧɟɧɢɟ� ɜɨɩɪɨɫɨɜ� ɛɟɡɨɩɚɫɧɨɫɬɢ�
ɩɨɥɶɡɨɜɚɧɢɹ�ɫɨɬɨɜɵɦɢ�ɬɟɥɟɮɨɧɚɦɢ��Ɍɚɤɠɟ��ɛɟɡɭɫɥɨɜɧɨ��ɧɟɨɛɯɨɞɢɦɨ�
ɪɚɡɭɦɧɨɟ�ɨɝɪɚɧɢɱɟɧɢɟ�ɜɪɟɦɟɧɢ�ɤɨɧɬɚɤɬɚ�ɭɱɚɳɢɯɫɹ�ɫ�ɬɟɯɧɢɤɨɣ�
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7+(�352%/(0�2)�(/(&7520$*1(7,&�6$)(7<�2)�
6&+22/&+,/'5(1
(�*��9DVLOHYD
6FLHQWL¿F�$GYLVRU�í�&DQG%LRO6FL��$VVRF��3URI��,�9��0HOQLN
$VWUDNKDQ�6WDWH�7HFKQLFDO�8QLYHUVLW\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ��7KHUH� DUH�PDQ\�RI� DUWLFOHV� UHYHDOLQJ� WKH�SRVVLEOH�QHJDWLYH�
HIIHFWV�RI�SURORQJHG�FRQWDFW�ZLWK�WHFKQRJHQLF�HOHFWURPDJQHWLF�UDGLDWLRQV�
RI� GLIIHUHQW� JHQHVLV� DQG� WKH� KLJK� VHQVLWLYLW\� RI� FKLOGUHQ� WR� WKHVH� IDFWRUV�
RI� LQÀXHQFH��7KH�FHOO�SKRQHV�DQG�SHUVRQDO�FRPSXWHUV��3&V��DUH�JUHDWHVW�
GDQJHU�DV�VRXUFHV�RI�VLPLODU�HIIHFWV��1HZ�UHTXLUHPHQWV�WR�WKH�HGXFDWLRQDO�
SURJUDPV�RI�VFKRROFKLOGUHQ�LQHYLWDEO\�HQWDLO� LQFUHDVLQJ�WKH� WLPH�RI� WKHLU�
FRQWDFW�ZLWK�WKH�3&��DV�ZKLOH�ZRUNLQJ�LQ�WKH�FODVVURRP�DQG�DW�KRPH�IRU�
VHOI�WUDLQLQJ��ZHOO�DV�VRFLDO�QHWZRUNV�DQG�FRPSXWHU�JDPHV�DUH�EHFRPLQJ�
LQFUHDVLQJO\�SRSXODU�DPRQJ�WHHQDJHUV��'XUDWLRQ�RI�FHOO�SKRQH�XVH�PRGHUQ�
VFKRROFKLOGUHQ� GXULQJ� WKH� GD\� KDV� DOVR� LQFUHDVHG� GUDPDWLFDOO\� LQ� UHFHQW�
GHFDGHV��$LP��7KH�DLP�RI�RXU�ZRUN�ZDV�DQDO\VLV�RI�IUHTXHQF\�RI�XVH�RI�
FRPSXWHU� HTXLSPHQW� DQG� FHOO� SKRQHV� VFKRROFKLOGUHQ� DQG� LGHQWLI\LQJ�
WKRVH�QHJDWLYH�VHQVDWLRQV�ZKLFK� WKH\�DUH�H[SHULHQFLQJ� LQ� WKLV��0DWHULDOV�
DQG�PHWKRGV�� )RU� WKLV� SXUSRVH� WKH\�ZHUH� TXHVWLRQQDLUHV� DQG� LQWHUYLHZV�
FRQGXFWHG�DPRQJ�SXSLOV�RI�JUDGHV��±����,QWHUYLHZHHV�ZHUH�GLYLGHG�LQWR�
��JURXSV�DFFRUGLQJ�WR�DJH����±������±�������±������±���\HDUV���5HVXOWV��
6WXGLHV� KDYH� VKRZQ� WKDW� WKH� GXUDWLRQ� RI� FRQWLQXRXV� RSHUDWLRQ� ZLWK� D�
SHUVRQDO� FRPSXWHU� LQFUHDVHV�ZLWK� DJH�� ���� RI� UHVSRQGHQWV� DJHG� ��±���
\HDUV�DQG�����RI�UHVSRQGHQWV�DJHG���±���\HDUV�XVHG�D�FRPSXWHU�OHVV�WKDQ�
WZR�KRXUV�D�GD\��WKH�WLPH�RI�FRQWDFW�RI�VHQLRUV�3&�LQFUHDVHG�WR�IRXU�KRXUV�
���±���\HDUV�í�����RI�UHVSRQGHQWV�DJHG���±���í�������$ERXW�����RI�
VWXGHQWV�JUDGHV���±���XVHG�D�FRPSXWHU�PRUH�WKDQ�IRXU�KRXUV�FRQWLQXRXVO\��
ZKLFK�FDQ�KDYH�DQ�LPSDFW�RQ�WKHLU�KHDOWK��0RVW�RIWHQ��VFKRROFKLOGUHQ�QRWHG�
WKH�HPHUJHQFH�RI�VXFK�V\PSWRPV�DV�IDWLJXH����±���\HDUV�í��������±���
\HDUV�í�������±���\HDUV�í��������±���\HDUV�í�������PXVFOH�EDFN�SDLQV�
���±���\HDUV�í��������±���\HDUV�í��������±���\HDUV�í��������±���\HDUV�
í�������H\H�IDWLJXH����±���\HDUV�í��������±���\HDUV�í��������±���\HDUV�
í�������LQVRPQLD����WR�����RI�UHVSRQGHQWV���'HVSLWH�WKH�IDFW�WKDW�PRVW�RI�
VFKRRO�FKLOGUHQ�RI�JUDGHV��í��XVHG�RI�FRPSXWHU�DW�OHDVW�WZR�KRXUV��WKH\�
RIWHQ�H[SHULHQFHG�D�PDQLIHVWDWLRQ�RI�QHJDWLYH� IHHOLQJV������RI�FKLOGUHQ�
��±���\HDUV�QRWLFHG�WKH�DSSHDUDQFH�RI�VHYHUH�SDLQ�DQG�D�IHHOLQJ�RI�GHEULV�
LQ�WKH�H\HV�DQG�����RI�UHVSRQGHQWV�LQ�WKLV�JURXS�í�KHDGDFKH���'XUDWLRQ�RI�
XVH�E\�VFKRRO�FKLOGUHQ�RI�FHOO�SKRQHV�DOVR� LQFUHDVHV�VLJQL¿FDQWO\�GXULQJ�
WKH�GD\��GHSHQGLQJ�RQ�DJH������RI�DGROHVFHQWV�DW�WKH�DJH�RI���±���\HDUV�
DQG�����RI���±���\HDUV�ROG�WDONHG�RQ�WKH�SKRQH�PRUH�WKDQ�DQ�KRXU�D�GD\��
1RW�HYHU\�GD\�XVH�WKLV�W\SH�RI�GHYLFH�����RI�FKLOGUHQ���±���\HDUV������
í���±���\HDUV�����í���±���\HDUV��'XULQJ�D�FDOO��PDQ\�UHVSRQGHQWV�IHOW�
WKH�KHDW�LQ�WKH�HDU����±���\HDUV�í��������±���\HDUV�í��������±���\HDUV�í�
�������±���\HDUV�í�������LQGLFDWLQJ�WKDW�WKH�KHDWLQJ�RI�WLVVXHV��ZLWK�VRPH�
UHVSRQGHQWV� QRWLFHG� D� EXUQLQJ� VHQVDWLRQ� LQ� WKH� DUHD� RI� FRQWDFW�ZLWK� WKH�
SKRQH��6FKRROFKLOGUHQ� OHVV�DJH�PRUH� OLNHO\� WR�H[SHULHQFH�IDWLJXH�GXULQJ�
WDONLQJ�RQ�WKH�SKRQH����±���\HDUV�í�����RI�UHVSRQGHQWV����±���\HDUV�í�
������±���\HDUV�í������&RQFOXVLRQ��6WXGLHV�KDYH�SXW�LVVXH�RI�HQVXULQJ�
HOHFWURPDJQHWLF�VDIHW\�RI�VFKRROFKLOGUHQ�DV�XQOLPLWHG�XVH�RI�FHOO�SKRQHV�
DQG�FRPSXWHUV�ZLWKRXW�WKH�XVH�RI�HOHPHQWDO�VDIHW\�SUHFDXWLRQV�DGYHUVHO\�
DIIHFWV�WKH�KHDOWK�RI�WKH�XVHU��,Q�RXU�RSLQLRQ��ZRUN�LV�QHHGHG�IRU�LPSURYH�
FRPSXWHU�OLWHUDF\�RI�VFKRROFKLOGUHQ�LQFOXGLQJ�DGYLVLQJ�RQ�VHFXULW\�LVVXHV�
XVLQJ�FHOO�SKRQHV�

ɄɊȺɌɄɈȼɊȿɆȿɇɇȺə�ɈɄɄɅɘɁɂəə�ɋɊȿȾɇȿɃ�ɆɈɁȽɈȼɈɃ�
ȺɊɌȿɊɂɂ�ɄɊɕɋɕ�ɄȺɄ�ɆɈȾȿɅɖ�ȾɅə�ɂɁɍɑȿɇɂə�
ɆȿɏȺɇɂɁɆɈȼ�ɈɌɅɈɀȿɇɇɈȽɈ�ɉɈȼɊȿɀȾȿɇɂə�
ɇȿɃɊɈɇɈȼ��ɉɊɂȼɈȾəɓȿȽɈ�Ʉ�ɊȺɁȼɂɌɂɘ�ȾȿɆȿɇɐɂɂ�ɉɈ�
ȺɅɖɐȽȿɃɆȿɊɈȼɋɄɈɆɍ�Ɍɂɉɍ
ȼ�ɉ��Ɇɤɪɬɱɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɛ�ɧ�Ⱦ�ɇ��ɋɢɥɚɱɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɲɟɦɢɹ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɩɪɢɱɢɧɨɣ�
ɤɨɝɧɢɬɢɜɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɭ�ɥɸɞɟɣ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ��Ⱦɟɦɟɧɰɢɹ��ɤɨɬɨɪɚɹ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɩɨɫɥɟ�ɪɚɡɥɢɱɧɵɯ�ɢɲɟɦɢɱɟɫɤɢɯ�ɩɨɜɪɟɠɞɟɧɢɣ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɫɜɹɡɚɧɚ� ɫ� ɧɚɪɭɲɟɧɢɹɦɢ� ɢɧɬɟɥɥɟɤɬɚ� ɢ� ɚɬɪɨɮɢɟɣ� ɦɨɡɝɚ�� ɢ�
ɢɦɟɟɬ� ɨɛɳɢɟ� ɧɟɜɪɨɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɢɡɧɚɤɢ�� ɫɯɨɠɢɟ� ɫ� ɛɨɥɟɡɧɶɸ�
Ⱥɥɶɰɝɟɣɦɟɪɚ��Ɇɟɯɚɧɢɡɦɵ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�ɤɨɝɧɢɬɢɜɧɵɯ�ɧɚɪɭɲɟɧɢɣ�
ɩɨɫɥɟ� ɢɧɫɭɥɶɬɚ� ɟɳɟ� ɧɟ� ɞɨɫɬɚɬɨɱɧɨ� ɢɡɭɱɟɧɵ�� ɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɚ�
ɠɢɜɨɬɧɵɯ� ɩɨɤɚɡɚɥɢ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɷɤɫɩɪɟɫɫɢɢ� ɢ� ɩɪɨɰɟɫɫɢɧɝɚ�
ɛɟɥɤɚ�ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ�ɚɦɢɥɨɢɞɚ�ɫ�ɧɚɤɨɩɥɟɧɢɟɦ�ɧɟɣɪɨɬɨɤɫɢɱɟɫɤɨɝɨ�

ɛɟɬɚ�ɚɦɢɥɨɢɞɧɨɝɨ� ɩɟɩɬɢɞɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ�
ɹɜɥɹɥɨɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɞɢɧɚɦɢɤɢ� ɧɚɤɨɩɥɟɧɢɹ� ɛɟɬɚ�ɚɦɢɥɨɢɞɧɨɝɨ�
ɩɟɩɬɢɞɚ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɭɤɬɭɪɚɯ�ɦɨɡɝɚ�ɤɪɵɫ�ɩɨɫɥɟ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ�
ɨɤɤɥɸɡɢɢ�ɫɪɟɞɧɟɣ�ɦɨɡɝɨɜɨɣ�ɚɪɬɟɪɢɢ�ɜ�ɫɨɩɨɫɬɚɜɥɟɧɢɢ�ɫ�ɤɨɝɧɢɬɢɜɧɵɦ�
ɞɟɮɢɰɢɬɨɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ��ɜ�ɪɚɛɨɬɟ�ɛɵɥɨ�
ɢɡɭɱɟɧɨ�ɜɥɢɹɧɢɟ�ɢɲɟɦɢɢ�ɪɟɩɟɪɮɭɡɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɧɚ�ɧɚɪɭɲɟɧɢɹ�
ɟɝɨ� ɤɨɝɧɢɬɢɜɧɨɣ� ɮɭɧɤɰɢɢ�� Ⱦɥɹ� ɷɬɢɯ� ɰɟɥɟɣ� ɠɢɜɨɬɧɵɯ� ɱɟɪɟɡ� ��
ɦɟɫɹɰɟɜ� ɩɨɫɥɟ� ɢɧɞɭɤɰɢɢ� ɢɲɟɦɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɬɟɫɬɢɪɨɜɚɥɢ� ɜ�
ɨɬɤɪɵɬɨɦ� ��ɪɭɤɚɜɧɨɦ� ɪɚɞɢɚɥɶɧɨɦ� ɥɚɛɢɪɢɧɬɟ�� Ⱥɧɚɥɢɡ� ɱɢɫɥɚ� ɜɯɨɞɨɜ�
ɜ� ɧɟɩɨɞɤɪɟɩɥɹɟɦɵɟ� ɪɭɤɚɜɚ� ɧɟ� ɜɵɹɜɢɥ� ɞɨɫɬɨɜɟɪɧɵɯ� ɨɬɥɢɱɢɣ�ɦɟɠɞɭ�
ɝɪɭɩɩɚɦɢ��Ɉɞɧɚɤɨ�ɚɧɚɥɢɡ�ɱɢɫɥɚ�ɩɨɜɬɨɪɧɵɯ�ɜɯɨɞɨɜ�ɜ�ɩɨɞɤɪɟɩɥɹɟɦɵɟ�
ɪɭɤɚɜɚ� ɥɚɛɢɪɢɧɬɚ� ɜ� ɬɟɱɟɧɢɟ� ɨɞɧɨɣ� ɩɨɩɵɬɤɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ�
ɪɚɛɨɱɭɸ� ɩɚɦɹɬɶ�� ɜɵɹɜɢɥ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɫɧɢɠɟɧɢɟ� ɱɢɫɥɚ�
ɨɲɢɛɨɤ� ɩɨɫɥɟ� ��ɣ� ɫɟɪɢɢ� ɩɨɩɵɬɨɤ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�� Ɍɚɤ��
ɠɢɜɨɬɧɵɟ�� ɩɟɪɟɧɟɫɲɢɟ� ɢɲɟɦɢɸ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɫɨɜɟɪɲɚɥɢ� ɜ�
ɫɪɟɞɧɟɦ� ������ ɨɲɢɛɤɢ�� ɚ� ɤɨɧɬɪɨɥɶɧɵɟ� ɤɪɵɫɵ� �������� ɨɲɢɛɤɢ��
ɉɨ� ɨɤɨɧɱɚɧɢɸ� ɩɨɜɟɞɟɧɱɟɫɤɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ�
ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ�
ɧɚɤɨɩɥɟɧɢɹ� ɫɢɧɢɥɶɧɵɯ� ɛɥɹɲɟɤ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɫɬɪɭɤɬɭɪɚɯ� ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� Ⱦɥɹ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɧɚɤɨɩɥɟɧɢɹ� ɫɢɧɢɥɶɧɵɯ� ɛɥɹɲɟɤ� ɱɟɪɟɡ� ��
ɦɟɫɹɰɟɜ� ɩɨɫɥɟ� ɢɲɟɦɢɢ�ɪɟɩɟɪɮɭɡɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɝɢɫɬɨɯɢɦɢɱɟɫɤɭɸ� ɨɤɪɚɫɤɭ� ɬɢɨɮɥɚɜɢɧɨɦ� 6�� ɫɩɟɰɢɮɢɱɟɫɤɢ�
ɨɤɪɚɲɢɜɚɸɳɢɦ�ɨɬɥɨɠɟɧɢɹ�ɛɟɬɚ�ɚɦɢɥɨɢɞɚ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɧɚɥɢɡ�ɫɪɟɡɨɜ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɤɪɵɫ��ɩɟɪɟɧɟɫɲɢɯ�ɢɲɟɦɢɸ��ɩɨɤɚɡɚɥ�ɢɡɛɢɪɚɬɟɥɶɧɨɟ�
ɧɚɤɨɩɥɟɧɢɟ� ɫɢɧɢɥɶɧɵɯ� ɛɥɹɲɟɤ� ɜ� ɩɨɥɭɲɚɪɢɢ�� ɢɩɫɢɥɚɬɟɪɚɥɶɧɨɦ�
ɩɨɜɪɟɠɞɟɧɢɸ�� ɜ� ɫɬɪɢɚɬɭɦɟ�� ɜ� ɪɚɡɥɢɱɧɵɯ� ɹɞɪɚɯ� ɬɚɥɚɦɭɫɚ�� ɬɚɤɠɟ� ɜ�
ɩɟɪɢɮɨɤɚɥɶɧɨɣ�ɡɨɧɵ�ɤɨɪɵ�ɢ�ɜ�ɝɥɢɨɦɟɡɨɞɟɪɦɚɥɶɧɨɦ�ɪɭɛɰɟ��ɉɪɢ�ɷɬɨɦ�
ɜ�ɤɨɧɬɪɚɥɚɬɟɪɚɥɶɧɨɦ�ɩɨɥɭɲɚɪɢɢ�ɧɢ�ɜ�ɨɞɧɨɦ�ɨɬɞɟɥɟ�ɦɨɡɝɚ�ɫɢɧɢɥɶɧɵɟ�
ɛɥɹɲɤɢ� ɧɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɲɟɦɢɹ� ɜ�
ɛɚɫɫɟɣɧɟ�ɫɪɟɞɧɟɣ�ɦɨɡɝɨɜɨɣ�ɚɪɬɟɪɢɢ�ɜɵɡɵɜɚɟɬ�ɤɨɝɧɢɬɢɜɧɵɣ�ɞɟɮɢɰɢɬ��
ɤɨɬɨɪɵɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɛɴɹɫɧɟɧ�ɧɚɤɨɩɥɟɧɢɟɦ�ɚɛɟɪɪɚɧɬɧɵɯ�ɜɤɥɸɱɟɧɢɣ�
ɜ� ɩɚɪɟɧɯɢɦɟ� ɦɨɡɝɚ�� Ⱦɚɧɧɚɹ� ɦɨɞɟɥɶ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɞɥɹ�
ɨɰɟɧɤɢ�ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɟɩɚɪɚɬɨɜ�
ɢ� ɢɡɭɱɟɧɢɹ� ɦɟɯɚɧɢɡɦɨɜ� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɪɚɡɜɢɬɢɸ� ɞɟɦɟɧɰɢɢ� ɩɨ�
ɚɥɶɰɝɟɣɦɟɪɨɜɫɤɨɦɭ�ɬɢɩɭ�
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,QWURGXFWLRQ�� 6WURNH� LV� D� PDMRU� FDXVH� RI� FRJQLWLYH� GHFOLQH� LQ� SHRSOH�
DURXQG�WKH�ZRUOG��'HPHQWLD�REVHUYHG�DIWHU�YDULRXV�LVFKHPLF�EUDLQ�LQMXU\�
LV� DVVRFLDWHG�ZLWK� LQWHOOHFWXDO� GLVDELOLWLHV�� DWURSK\� RI� WKH� EUDLQ� DQG� KDV�
FRPPRQ� QHXURSDWKRORJLFDO� V\PSWRPV� REVHUYHG� LQ�$O]KHLPHU¶V� GLVHDVH��
7KH� PHFKDQLVPV� RI� SURJUHVVLRQ� RI� FRJQLWLYH� LPSDLUPHQWV� DIWHU� VWURNH�
KDYH� QRW� EHHQ� IXOO\� VWXGLHG� EXW� DQLPDO� VWXGLHV� KDYH� GHPRQVWUDWHG� WKH�
LQFUHDVH�LQ�H[SUHVVLRQ�DQG�SURFHVVLQJ�RI�DP\ORLG�SUHFXUVRU�SURWHLQ�ZLWK�
WKH�DFFXPXODWLRQ�RI�QHXURWR[LF�EHWD�DP\ORLG�SHSWLGH��$LP��7KH�SXUSRVH�
RI�WKH�VWXG\�ZDV�WR�H[SORUH�WKH�G\QDPLFV�RI�DFFXPXODWLRQ�RI�EHWD�DP\ORLG�
SHSWLGH� LQ� GLIIHUHQW� EUDLQ� VWUXFWXUHV� LQ� UDWV� DIWHU� WUDQVLHQW� RFFOXVLRQ� RI�
WKH� PLGGOH� FHUHEUDO� DUWHU\� UHIHUUHG� WR� FRJQLWLYH� GH¿FLWV�� 0DWHULDOV� DQG�
PHWKRGV��3ULPDULO\��WKH�VWXG\�H[SORUHG�WKH�HIIHFW�RI�LVFKHPLD�UHSHUIXVLRQ�
RQ�WKH�FRJQLWLYH�LPSDLUPHQWV�RI�WKH�EUDLQ��)RU�WKHVH�SXUSRVHV��WKH�DQLPDOV�
ZHUH�H[SRVHG�WR�FHUHEUDO�LVFKHPLD�DQG�WHVWHG���PRQWKV�DIWHU�WKH�LQGXFWLRQ�
LQ�WKH���DUP�UDGLDO�PD]H��7KH�DQDO\VLV�RI�WKH�QXPEHU�RI�HQWULHV�LQ�WKH�DUP�
ZLWK�IRRG�VKRZHG�QR�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV��+RZHYHU��
WKH�DQDO\VLV�RI�WKH�QXPEHU�RI�UH�HQWULHV�LQWR�DUPV�ZLWK�EDLW�GXULQJ�WKH�VDPH�
WUDLO�ZKLFK�GHVFULEHV�ZRUNLQJ�PHPRU\��UHYHDOHG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�
UHGXFWLRQ�LQ�WKH�QXPEHU�RI�HUURUV�DIWHU�WKH�WKLUG�VHULHV�RI�DWWHPSWV�LQ�WKH�
FRQWURO� JURXS��7KXV�� WKH� DQLPDOV�ZLWK� FHUHEUDO� LVFKHPLD�KDG� LQ� DYHUDJH�
������ HUURUV� ZKLOH� FRQWURO� UDWV� KDG� �������� HUURUV�� $W� WKH� HQG� RI� WKH�
EHKDYLRUDO� H[SHULPHQW� WKH� KLVWRORJLFDO� H[DPLQDWLRQ� RI� WKH� EUDLQ� ZDV�
FRQGXFWHG�WR�GHWHFW�WKH�DFFXPXODWLRQ�RI�VHQLOH�SODTXHV�LQ�GLIIHUHQW�EUDLQ�
VWUXFWXUHV��7R�LGHQWLI\�WKH�DFFXPXODWLRQ�RI�VHQLOH�SODTXHV���PRQWKV�DIWHU�
LVFKHPLD�UHSHUIXVLRQ�LQMXU\�RI�WKH�EUDLQ�WKH�KLVWRFKHPLFDO�VWDLQ��WKLRÀDYLQ�
6�ZDV�XVHG��ZKLFK�VSHFL¿FDOO\�VWDLQHG�WKH�EHWD�DP\ORLG�GHSRVLWV��5HVXOWV��
7KH� DQDO\VLV� RI� EUDLQ� VHFWLRQV� IURP� UDWV� XQGHUJRLQJ� LVFKHPLD� VKRZHG�
VHOHFWLYH�DFFXPXODWLRQ�RI�VHQLOH�SODTXHV� LQ� LSVLODWHUDO�KHPLVSKHUH�RI� WKH�
VWULDWXP��YDULRXV�QXFOHL�RI�WKH�WKDODPXV��SHULIRFDO�]RQH�RI�WKH�FRUWH[�DQG�
JOLR�PHVRGHUPDO�VFDU�� ,Q� WKH�FRQWUDODWHUDO�KHPLVSKHUH� LQ�DQ\�SDUW�RI� WKH�
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EUDLQ�WKH�VHQLOH�SODTXHV�ZHUH�QRW� LGHQWL¿HG��&RQFOXVLRQ��7KXV�� LVFKHPLD�
LQ� WKH�DUHD�RI� WKH�PLGGOH�FHUHEUDO�DUWHU\�FDXVHV�FRJQLWLYH�GH¿FLWV�ZKLFK�
PD\�EH�H[SODLQHG�E\�WKH�DFFXPXODWLRQ�RI�DEHUUDQW�LQFOXVLRQV�LQ�WKH�EUDLQ�
SDUHQFK\PD��7KLV�PRGHO�FDQ�EH�XVHG�WR�HYDOXDWH�QHXURSURWHFWLYH�HIIHFWV�RI�
SKDUPDFRORJLFDO�DJHQWV�DQG�VWXG\�WKH�PHFKDQLVPV�OHDGLQJ�WR�WKH�RQVHW�RI�
GHPHQWLD�RI�$O]KHLPHU¶V�W\SH�

ȼɅɂəɇɂȿ�ɄɈȽɇɂɌɂȼɇɈɃ�ɇȺȽɊɍɁɄɂ�ɇȺ�ɊȺɁȼɂɌɂȿ�
ɆɕɒȿɑɇɈȽɈ�ɍɌɈɆɅȿɇɂə
ȼ�Ɇ��Ʉɧɹɡɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɬɟɥɶ�í�ɞ�ɛ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ⱥɥɟɤɫɚɧɞɪɨɜ
ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɜɪɟɦɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɬɟɫɧɭɸ�
ɜɡɚɢɦɨɫɜɹɡɶ� ɤɨɝɧɢɬɢɜɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɩɪɨɰɟɫɫɨɜ� ɦɵɲɟɱɧɨɝɨ�
ɭɬɨɦɥɟɧɢɹ�� ɪɚɡɜɢɬɢɟ� ɦɵɲɟɱɧɨɝɨ� ɭɬɨɦɥɟɧɢɹ� ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ� ɤ�
ɭɯɭɞɲɟɧɢɸ�ɜɵɩɨɥɧɟɧɢɹ�ɤɨɝɧɢɬɢɜɧɵɯ�ɡɚɞɚɱ�ɢ�ɧɚɨɛɨɪɨɬ�ɜɵɩɨɥɧɟɧɢɟ�
ɤɨɝɧɢɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ� ɜɨ� ɜɪɟɦɹ� ɭɬɨɦɥɹɸɳɟɝɨ� ɡɚɞɚɧɢɹ� ɢɥɢ� ɜ�
ɩɟɪɢɨɞ� ɨɬɞɵɯɚ�ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɫɤɨɪɨɫɬɢ� ɪɚɡɜɢɬɢɹ�
ɭɬɨɦɥɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ�
ɞɚɥɶɧɟɣɲɟɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫɜɹɡɢ�ɤɨɝɧɢɬɢɜɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɫ�ɪɚɡɜɢɬɢɟɦ�
ɦɵɲɟɱɧɨɝɨ� ɭɬɨɦɥɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɷɤɫɩɟɪɢɦɟɧɬɟ�
ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� ��� ɢɫɩɵɬɭɟɦɵɯ�� ɤɨɬɨɪɵɟ� ɜɵɩɨɥɧɹɥɢ� ɨɞɢɧɚɤɨɜɨɟ�
ɭɬɨɦɥɹɸɳɟɟ� ɡɚɞɚɧɢɟ� ɜ� ɩɚɪɚɞɢɝɦɚɯ� ɫ� ɬɪɟɦɹ� ɪɚɡɧɵɦɢ� ɬɢɩɚɦɢ�
ɤɨɝɧɢɬɢɜɧɨɣ� ɧɚɝɪɭɡɤɢ�� ɩɪɨɫɬɚɹ� ɪɟɚɤɰɢɹ� ɧɚ� ɟɞɢɧɫɬɜɟɧɧɵɣ� ɫɬɢɦɭɥ�
�ɩɚɪɚɞɢɝɦɚ� ©GHYLDQWV� RQO\ª��� ɪɚɫɩɨɡɧɚɜɚɧɢɟ� ɰɟɥɟɜɨɝɨ� ɫɬɢɦɭɥɚ� ɩɪɢ�
ɫɨɨɬɧɨɲɟɧɢɢ� ������ ɰɟɥɟɜɵɯ� ɢ� ɧɟɰɟɥɟɜɵɯ� ɫɬɢɦɭɥɨɜ� �ɩɚɪɚɞɢɝɦɚ�
*R1R*R��ɢ�ɪɚɫɩɨɡɧɚɜɚɧɢɟ�ɰɟɥɟɜɨɝɨ�ɫɬɢɦɭɥɚ�ɩɪɢ�ɫɨɨɬɧɨɲɟɧɢɢ�������
ɰɟɥɟɜɵɯ� ɢ� ɧɟɰɟɥɟɜɵɯ� ɫɬɢɦɭɥɨɜ� �RGGEDOO� ɩɚɪɚɞɢɝɦɚ��� ȼ� ɤɚɱɟɫɬɜɟ�
ɫɬɢɦɭɥɨɜ� ɜɵɫɬɭɩɚɥɢ� ɬɨɧɵ� ɱɚɫɬɨɬɨɣ� ����� Ƚɰ� �ɧɟɰɟɥɟɜɨɣ� ɫɬɢɦɭɥ�� ɢ�
�����Ƚɰ� �ɰɟɥɟɜɨɣ�ɫɬɢɦɭɥ��ɞɥɢɬɟɥɶɧɨɫɬɶɸ����ɦɫ��ɢ�ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ�
���Ⱦɛ�ɧɚɞ�ɩ�ɫ��ɇɚ�ɤɚɠɞɵɣ�ɰɟɥɟɜɨɣ�ɫɬɢɦɭɥ�ɢɫɩɵɬɭɟɦɵɣ�ɞɨɥɠɟɧ�ɛɵɥ�
ɫɠɚɬɶ� ɤɢɫɬɟɜɨɣ� ɞɢɧɚɦɨɦɟɬɪ� ɬɚɤ�� ɱɬɨɛɵ� ɥɢɧɢɹ� ɧɚ� ɷɤɪɚɧɟ� ɞɨɫɬɢɝɥɚ�
ɭɪɨɜɧɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɫɠɚɬɢɹ��ɢɡɦɟɪɟɧɧɨɝɨ�ɞɨ�ɧɚɱɚɥɚ�ɛɥɨɤɚ��ɉɨɫɤɨɥɶɤɭ�
ɜ�ɤɚɠɞɨɣ�ɩɚɪɚɞɢɝɦɟ�ɰɟɥɟɜɵɟ�ɫɬɢɦɭɥɵ�ɩɪɟɞɴɹɜɥɹɥɢɫɶ�ɜ�ɨɞɧɨ�ɢ�ɬɨ�ɠɟ�
ɜɪɟɦɹ� ɜ� ɧɟɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɤɨɥɢɱɟɫɬɜɚ� ɧɟɰɟɥɟɜɵɯ� ɫɬɢɦɭɥɨɜ� ɦɟɠɞɭ�
ɧɢɦɢ��ɦɨɬɨɪɧɚɹ�ɡɚɞɚɱɚ�ɫɱɢɬɚɥɚɫɶ�ɨɞɢɧɚɤɨɜɨɣ�ɜɨ�ɜɫɟɯ�ɬɪɟɯ�ɩɚɪɚɞɢɝɦɚɯ��
ȼ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɜɟɥɚɫɶ� ɪɟɝɢɫɬɪɚɰɢɹ� ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɦɦɵ��
Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɚɥɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɭɸ�
ɫɤɨɪɨɫɬɶ� ɪɚɡɜɢɬɢɹ� ɦɵɲɟɱɧɨɝɨ� ɭɬɨɦɥɟɧɢɹ� ɜ� ɩɚɪɚɞɢɝɦɟ� RGGEDOO� ɢ�
ɩɚɪɚɞɢɝɦɟ� *R1R*R� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɚɪɚɞɢɝɦɨɣ� ©GHYLDQWV� RQO\ª��
ȼɵɜɨɞɵ�� ȼɨɡɦɨɠɧɵɦ� ɨɛɴɹɫɧɟɧɢɟɦ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɠɟɬ�
ɛɵɬɶ� ɚɤɬɢɜɚɰɢɹ� ɩɪɨɢɡɜɨɥɶɧɨɝɨ� ɜɧɢɦɚɧɢɹ� ɜ� ɩɚɪɚɞɢɝɦɚɯ� RGGEDOO� ɢ�
*R1R*R�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɩɚɪɚɞɢɝɦɟ� RGGEDOO� ɩɪɨɢɫɯɨɞɢɬ� ɝɟɧɟɪɚɰɢɹ�
ɧɟɝɚɬɢɜɧɨɫɬɢ� ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ�� ɧɚɥɢɱɢɟ� ɤɨɬɨɪɨɣ� ɦɨɠɟɬ� ɨɤɚɡɵɜɚɬɶ�
ɚɤɬɢɜɢɪɭɸɳɢɣ�ɷɮɮɟɤɬ��ɩɪɢɜɨɞɹɳɢɣ�ɤ�ɭɦɟɧɶɲɟɧɢɸ�ɜɪɟɦɟɧɢ�ɪɟɚɤɰɢɢ�
ɢ� ɤɨɥɢɱɟɫɬɜɭ� ɨɲɢɛɨɤ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɚɦɢ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ�
ɜɚɠɧɟɣɲɚɹ�ɫɢɫɬɟɦɚ�ɚɤɬɢɜɚɰɢɢ�ɦɨɡɝɚ�í�ɜɧɢɦɚɧɢɟ��ɦɨɠɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�
ɫɧɢɠɟɧɢɸ�ɫɤɨɪɨɫɬɢ�ɪɚɡɜɢɬɢɹ�ɦɵɲɟɱɧɨɝɨ�ɭɬɨɦɥɟɧɢɹ�
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,QWURGXFWLRQ��0XVFOH�IDWLJXH�DQG�FRJQLWLYH�SURFHVVHV�DUH�LQWHUFRQQHFWHG��
WKH�GHYHORSPHQW�RI�PXVFOH�IDWLJXH�LPSDLUV�VRPH�FRJQLWLYH�SURFHVVHV�DQG�LQ�
VRPH�FDVHV�FRJQLWLYH�SURFHVVHV�FDQ�UHGXFH�WKH�PXVFOH�IDWLJXH�GHYHORSPHQW��
$LP��7KH�DLP�RI�WKH�VWXG\�LV�WR�H[DPLQH�WKH�HIIHFW�RI�FRJQLWLYH�SURFHVVHV�
RQ�PXVFOH�IDWLJXH�GHYHORSPHQW��0DWHULDOV�DQG�PHWKRGV��(LJKWHHQ�KHDOWK\�
DGXOWV�SHUIRUPHG�WKH�LGHQWLFDO�IDWLJXLQJ�WDVN�LQ�WKUHH�SDUDGLJPV�ZLWK�WKUHH�
GLIIHUHQW�OHYHOV�RI�FRJQLWLYH�ORDG��WKH�VLPSOH�DXWRPDWLF�UHDFWLRQ�WDVN��WKH�
©GHYLDQWV�RQO\ª�SDUDGLJP���WKH�DFRXVWLF�VWLPXOL�UHFRJQLWLRQ�WDVN�LQ�WKH�*R�
1R*R�SDUDGLJP��WKH�UHFRJQLWLRQ�WDVN�LQ�WKH�RGGEDOO�SDUDGLJP��7KHUH�ZHUH�
WZR�W\SHV�RI�VWLPXOL��WKH������+]�WRQH�WDUJHW�VWLPXOXV�DQG�WKH������+]�WRQH�
XQWDUJHW�VWLPXOXV��:KLOH�OLVWHQLQJ�WR�DFRXVWLF�VWLPXOL�WKH�SDUWLFLSDQW�ZDV�
LQVWUXFWHG�WR�UHVSRQG�WR�WKH�HDFK�WDUJHW�VWLPXOXV�E\�VTXHH]LQJ�WKH�KDQGJULS�
G\QDPRPHWHU�XQWLO�WKH�OLQH�RQ�WKH�VFUHHQ�UHDFKHG�WKH�PD[LPDO�YROXQWDU\�
FRQWUDFWLRQ� OHYHO� PHDVXUHG� EHIRUH�� 7KH� WDUJHW� VWLPXOXV� ZDV� SUHVHQWHG�
DW� WKH�VDPH�WLPH�LQ�HDFK�SDUDGLJP�UHJDUGOHVV�RI� WKH�QXPEHU�RI�XQWDUJHW�
VWLPXOL� EHWZHHQ� WKHP��7KHUHIRUH�� WKH� IDWLJXLQJ� WDVN�ZDV� LGHQWLFDO� LQ� DOO�
WKUHH�SDUDGLJPV��7KH�HOHFWURHQFHSKDORJUDP��((*��ZDV� UHFRUGHG�GXULQJ�
WKH�H[SHULPHQW��5HVXOWV��7KH�PRVW� LPSRUWDQW� UHVXOW�RI� WKH�VWXG\�ZDV� WKH�

VLJQL¿FDQWO\�ORZHU�UDWH�RI�IDWLJXH�GHYHORSPHQW�LQ�WKH�RGGEDOO�DQG�WKH�*R�
1R*R�SDUDGLJPV�FRPSDUHG�WR�WKH�©GHYLDQWV�RQO\ª�SDUDGLJP��&RQFOXVLRQ��
2EVHUYHG�HIIHFWV�PLJKW�EH� UHODWHG� WR� WKH�DFWLYDWLRQ�RI� DWWHQWLRQ� V\VWHPV�
LQ�WKH�RGGEDOO�DQG�WKH�*R�1R*R�SDUDGLJPV��,Q�WKH�RGGEDOO�SDUDGLJP�WKH�
SUH�DWWHQWLYH�PLVPDWFK�QHJDWLYLW\�PHFKDQLVP� OHDGLQJ� WR� WKH� LQYROXQWDU\�
DWWHQWLRQ�VZLWFK�WR�VWLPXOXV�FKDQJH�ZDV�DFWLYDWHG��,Q�JHQHUDO��RXU�UHVXOWV�
SURYHG� WKDW� DWWHQWLRQ�EHLQJ� DQ� LPSRUWDQW� V\VWHP�RI� EUDLQ� DFWLYDWLRQ� FDQ�
OHDG�WR�D�GHFUHDVH�LQ�PXVFOH�IDWLJXH�

ȺɇȺɅɂɁ�ȾȺɇɇɕɏ�ɊȺɁȾȿɅɖɇɈȽɈ�ȼɁȼȿɒɂȼȺɇɂə�ɋȿɊȾɐȺ�
ɂ�ɂɏ�ɉɊɈɂɁȼɈȾɇɕɏ
Ɍ�ɂ��Ɋɭɝɚɥɶ��ɋ�Ƚ��Ɇɚɥɚɤɟɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ȼ��Ɍɜɟɪɫɤɨɣ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ȼɨɥɟɡɧɢ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ�ɡɚɧɢɦɚɸɬ�ɜɟɞɭɳɟɟ�
ɦɟɫɬɨ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɨɛɳɟɣ� ɫɦɟɪɬɧɨɫɬɢ�� Ɋɚɡɞɟɥɶɧɨɟ� ɜɡɜɟɲɢɜɚɧɢɟ�
ɫɟɪɞɰɚ�ɢ�ɞɚɧɧɵɟ�ɢɯ�ɩɪɨɢɡɜɨɞɧɵɯ�ɩɨɡɜɨɥɹɸɬ�ɞɨɫɬɨɜɟɪɧɨ�ɭɫɬɚɧɨɜɢɬɶ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɫɟɪɞɰɚ�� ɬɚɤɢɟ� ɤɚɤ� ɝɢɩɟɪɬɪɨɮɢɹ� ɢ�
ɤɚɪɞɢɨɦɟɝɚɥɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɛɴɟɤɬɢɜɢɡɢɪɨɜɚɬɶ� ɤɥɢɧɢɤɨ�
ɚɧɚɬɨɦɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɩɪɢ�ɝɢɩɟɪɬɪɨɮɢɢ�ɦɢɨɤɚɪɞɚ�ɠɟɥɭɞɨɱɤɨɜ�ɫɟɪɞɰɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�����ɫɟɪɞɰɚ��ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɜɫɤɪɵɬɢɹ�
ɭɦɟɪɲɢɯ�� ɫ� ɤɥɢɧɢɱɟɫɤɢ� ɩɨɞɬɜɟɪɠɞɟɧɧɨɣ� ɝɢɩɟɪɬɪɨɮɢɟɣ� ɦɢɨɤɚɪɞɚ�
ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ�� ɞɚɧɧɵɟ� ɮɢɡɢɤɚɥɶɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɗɄȽ�� ɗɏɈ�
ɤɚɪɞɢɨɝɪɚɮɢɢ�� Ɋɚɡɞɟɥɶɧɨɟ� ɜɡɜɟɲɢɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɨ� ɦɟɬɨɞɢɤɟ��
ɩɪɟɞɥɨɠɟɧɧɨɣ� Ƚ�Ƚ�Ⱥɜɬɚɧɞɢɥɨɜɵɦ� �������� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼ� ��� ɧɚɛɥɸɞɟɧɢɹɯ� �������� ɛɨɥɟɡɧɢ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
ɹɜɥɹɥɢɫɶ� ɨɫɧɨɜɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ�� ɜ� ��� �������� ±� ɮɨɧɨɜɵɦ� ɢɥɢ�
ɫɨɩɭɬɫɬɜɭɸɳɢɦ�ɢ�ɜ�����������ɢɦɟɥɢɫɶ�ɯɪɨɧɢɱɟɫɤɢɟ�ɨɛɫɬɪɭɤɬɢɜɧɵɟ�
ɛɨɥɟɡɧɢ� ɥɟɝɤɢɯ��ɑɢɫɬɵɣ� ɜɟɫ� ɫɟɪɞɰɚ������ ɝɪ��� ɜɵɹɜɥɟɧ� ɜ� ��ɦ� �������
ɧɚɛɥɸɞɟɧɢɢ�� ���í���� ɝɪ�� ±� ɜ� ��� ��������� ���±���� ɝɪ�� ±� ɜ� ��� ��������
����ɝɪ��ɢ�ɛɨɥɟɟ�±�ɜ������������Ɉɛɳɢɣ�ɜɟɫ�ɩɪɟɞɫɟɪɞɢɣ��ɞɨ����ɝɪ��±���
����������í���ɝɪ��±���������������í���ɝɪ��±���������������í���ɝɪ��±���
��������� ��í��� ɝɪ�� ±� �� ��������� ���� ɝɪ�� ɢ� ɛɨɥɟɟ� ±� �� ���������Ɇɚɫɫɚ�
ɷɩɢɤɚɪɞɢɚɥɶɧɨɣ�ɠɢɪɨɜɨɣ�ɤɥɟɬɱɚɬɤɢ�ɫɨɫɬɚɜɢɥɚ��ɞɨ����ɝɪ��±��������������
±����ɝɪ��±���������������±����ɝɪ��±����������������ɝɪ��ɢ�ɛɨɥɟɟ�±�������������
ɉɪɢ�ɚɧɚɥɢɡɟ�ɠɟɥɭɞɨɱɤɨɜɨɝɨ�ɢɧɞɟɤɫɚ��ɀɂ���ɢɧɞɟɤɫɨɜ�ɥɟɜɨɝɨ�ɢ�ɩɪɚɜɨɝɨ�
ɠɟɥɭɞɨɱɤɨɜ� �ɂɅɀ�� ɂɉɀ�� ɜɢɞɧɨ�� ɱɬɨ� ɩɪɢ� ɂɅɀ� ɫɜɵɲɟ� ����� ɢ�ɢɥɢ�
ɂɉɀ�ɛɨɥɟɟ������ɢɦɟɟɬɫɹ�ɤɥɢɧɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ�ɤɚɪɞɢɨɦɟɝɚɥɢɢ��ɂɅɀ�
ɜ����ɧɚɛɥɸɞɟɧɢɹɯ���������ɛɵɥ������ɢ�ɛɨɥɟɟ��ɂɉɀ�ɜ���ɧɚɛɥɸɞɟɧɢɹɯ�
��������±������ɢ�ɛɨɥɟɟ��ȼ����ɧɚɛɥɸɞɟɧɢɹɯ���������ɢɦɟɥɚɫɶ�ɩɟɪɟɝɪɭɡɤɚ�
ɤɚɤ�ɥɟɜɨɝɨ��ɬɚɤ�ɢ�ɩɪɚɜɨɝɨ�ɠɟɥɭɞɨɱɤɨɜ��ɩɪɢ�ɷɬɨɦ�ɂɅɀ�í�ɧɟ�ɩɪɟɜɵɲɚɥ�
������ ɚ� ɂɉɀ� ±� ������ ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɬɨɥɶɤɨ� ɨɛɳɢɣ� ɜɟɫ�
ɫɟɪɞɰɚ� �ɫ� ɷɩɢɤɚɪɞɢɚɥɶɧɨɣ� ɠɢɪɨɜɨɣ� ɤɥɟɬɱɚɬɤɨɣ�� ɫɨɫɭɞɚɦɢ� ɫɟɪɞɰɚ� ɢ�
ɤɥɚɩɚɧɚɦɢ��ɧɟ�ɨɬɪɚɠɚɟɬ�ɪɟɚɥɶɧɨɝɨ�ɜɤɥɚɞɚ�ɝɢɩɟɪɬɪɨɮɢɢ�ɪɚɡɥɢɱɧɵɯ�ɟɝɨ�
ɨɬɞɟɥɨɜ�ɜ�ɩɚɬɨ��ɢ�ɬɚɧɚɬɨɝɟɧɟɡ��Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɦɢ�ɹɜɥɹɸɬɫɹ�
ɩɪɨɢɡɜɨɞɧɵɟ�ɪɚɡɞɟɥɶɧɨɝɨ�ɜɡɜɟɲɢɜɚɧɢɹ�ɫɟɪɞɰɚ��ɀɂ��ɂɅɀ��ɂɉɀ��Ɉ�
ɩɟɪɟɝɪɭɡɤɟ�ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɜɟɥɢɱɢɧɚ�ɂɅɀ������ɢ�
ɛɨɥɟɟ��ɚ�ɩɪɚɜɨɝɨ�±�ɜɟɥɢɱɢɧɚ�ɂɉɀ������ɢ�ɛɨɥɟɟ�

'$7$�$1$/<6,6�2)�6(3$5$7(�:(,*+,1*�2)�7+(�+($57�
$1'�7+(,5�,1'(;(6
7�,��5XJDO��6�*��0DODNH\
6FLHQWL¿F�$GYLVRU�²�&DQG0HG6FL��$VVRF��3URI��2�$��*HODVKYLOL
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 7KH� GLVHDVHV� RI� FDUGLRYDVFXODU� V\VWHP� RFFXS\� D� OHDGLQJ�
SODFH� LQ� WKH� VWUXFWXUH� RI� WRWDO� PRUWDOLW\�� 7KH� GDWD� RI� WKH� KHDUW� VHSDUDWH�
ZHLJKLQJ�DQG� WKHLU� LQGH[HV� DOORZ� WR� UHOLDEO\� LGHQWLI\� WKH�PRUSKRORJLFDO�
FKDQJHV� RI� WKH� KHDUW�� VXFK� DV� K\SHUWURSK\�� DQG� FDUGLRPHJDO\��$LP�� 7R�
LPSURYH�D�FOLQLFDO�DQG�DQDWRPLFDO�DQDO\VLV�ZLWK�K\SHUWURSK\�RI�WKH�KHDUW�
YHQWULFOHV��0DWHULDOV�DQG�PHWKRGV�����KHDUW�ZHUH�WDNHQ�GXULQJ�WKH�DXWRSV\��
7KH�P\RFDUGLDO�K\SHUWURSK\�RI�WKH�OHIW�YHQWULFOH�ZHUH�FRQ¿UPHG�FOLQLFDOO\��
7KH�GDWD�RI�SK\VLFDO�H[DPLQDWLRQ��(&*��(&+2�FDUGLRJUDSK\�ZHUH�WDNHQ�
IURP� FDVHV� KLVWRU\�� 6HSDUDWH� ZHLJKWLQJ� ZDV� FDUULHG� RXW� RQ� WKH� PHWKRG�
QDPHG�DIWHU�*�*��$IWDQGLORY��������7KH�GLVHDVHV�RI�FDUGLRYDVFXODU�V\VWHP�
ZHUH� WKH� PDLQ� GLDJQRVLV� LQ� ������� EDFNJURXQG� GLVHDVH� LQ� ������� 7KH�
FKURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVHV�ZHUH�IRXQG�LQ��������5HVXOWV��7KH�
ZHLJKW�RI�KHDUW�OHVV�WKDQ�����JU�ZDV�LGHQWL¿HG�LQ����������í����LQ��������
���í����JU� LQ��������DQG�PRUH� WKDQ�����JU�� ,Q��������7RWDO�ZHLJKW�RI�
KHDUW�DWULD�ZDV�OHVV�WKDQ����JU�LQ���������í���JU�±�LQ����������í���JU�±�LQ�
���������í���JU�±�LQ����������í���JU�±�LQ��������PRUH�WKDQ�����JU�LQ�
�������7KH�HSLFDUGLDO�IDW�ZHLJKW�ZDV�OHVV� WKDQ����JU�±� LQ��������������
JU�±� LQ����������í���JU�±� LQ��������DQG�PRUH� WKDQ����JUDP�LQ��������



Вестник РГМУ, 2014, № 2

210

&OLQLFDOO\�WKH�P\RFDUGLDO�K\SHUWURSK\�ZDV�IRXQG�,I�WKH�LQGH[�RI�WKH�OHIW�
YHQWULFOH�ZDV� ������� ,W�ZDV� REVHUYHG� LQ� LQ� ������� ���� FDVHV���$OVR� WKH�
P\RFDUGLDO�K\SHUWURSK\�ZDV�IRXQG�,I�WKH�LQGH[�RI�WKH�ULJKW�YHQWULFOH�ZDV�
������� ,W�ZDV� LGHQWLI\� LQ� ������ ��� FDVHV���&RQFOXVLRQ��7KH� RYHUORDG� RI�
WKH�OHIW�DQG�ULJKW�YHQWULFOH�ZDV�IRXQG�����������FDVHV��ZLWK�WKH�LQGH[�RI�
WKH�OHIW�DQG�ULJKW�YHQWULFOHV�ZDV�������DQG�������UHVSHFWLYHO\��7KXV��RQO\�
ZHLJKW�RI�WKH�KHDUW�GRHV�QRW�VKRZ�WKH�UROH�RI�P\RFDUGLDO�K\SHUWURSK\�LQ�
SDWKR�� DQG� WDQDWRJHQHVLV��2QO\� KHDUW� LQGH[HV� KDYH� FOLQLFDO� VLJQL¿FDQFH��
7KH�LQGH[�RI�WKH�OHIW�YHQWULFOH�������GHPRQVWUDWHV�LWV�RYHUORDG��7KH�LQGH[�
RI�WKH�ULJKW�YHQWULFOH�������DOVR�VKRZV�LWV�RYHUORDG�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɑȺɋɌɈɌɕ�ɆɍɌȺɐɂɃ�ȽȿɇȺ�
ɄɈɇɇȿɄɋɂɇȺ�����ȺɋɋɈɐɂɂɊɈȼȺɇɇɕɏ�ɋ�
ɇȿɋɂɇȾɊɈɆȺɅɖɇɈɃ�ɌɍȽɈɍɏɈɋɌɖɘ�ȼ�ɊȿɋɉɍȻɅɂɄȿ�
ɌȺɌȺɊɋɌȺɇ
ɇ�ȿ��ɉɟɬɪɢɧɚ��ɂ�Ⱥ��Ⱥɤɢɦɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�Ⱥ��Ɂɢɧɱɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚɪɭɲɟɧɢɟ� ɫɥɭɯɚ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɫɚɦɵɯ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�ɱɟɥɨɜɟɤɚ��ɉɨ�ɞɚɧɧɵɦ�ɪɹɞɚ� ɚɜɬɨɪɨɜ��
ɱɚɫɬɨɬɚ� ɬɭɝɨɭɯɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� �� ɧɚ� ����í����� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɢ�
�� ɧɚ� ��� ɱɟɥɨɜɟɤ� ɩɨɫɥɟ� ��� ɥɟɬ��ɇɚ� ɧɚɫɬɨɹɳɢɣ�ɦɨɦɟɧɬ� ɢɡɜɟɫɬɧɨ�� ɱɬɨ�
ɨɤɨɥɨ� ���� ɜɪɨɠɞɟɧɧɨɣ� ɬɭɝɨɭɯɨɫɬɢ� ɨɛɭɫɥɨɜɥɟɧɨ� ɧɚɫɥɟɞɫɬɜɟɧɧɵɦɢ�
ɮɚɤɬɨɪɚɦɢ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ� ɬɭɝɨɭɯɨɫɬɶ� ɞɟɥɢɬɫɹ� ɧɚ�
ɫɢɧɞɪɨɦɚɥɶɧɭɸ� �ɤɨɝɞɚ� ɬɭɝɨɭɯɨɫɬɶ� ɹɜɥɹɟɬɫɹ� ɱɚɫɬɶɸ� ɝɟɧɟɬɢɱɟɫɤɨɝɨ�
ɫɢɧɞɪɨɦɚ��ɢ�ɧɟɫɢɧɞɪɨɦɚɥɶɧɭɸ��ɢɡɨɥɢɪɨɜɚɧɧɵɟ�ɫɥɭɱɚɢ�ɬɭɝɨɭɯɨɫɬɢ���
ɂɡ� ɜɪɨɠɞɟɧɧɵɯ� ɫɥɭɱɚɟɜ� ɝɥɭɯɨɬɵ� ɧɟɫɢɧɞɪɨɦɚɥɶɧɚɹ� ɬɭɝɨɭɯɨɫɬɶ�
ɫɨɫɬɚɜɥɹɟɬ� ɩɪɢɦɟɪɧɨ� ����� ɨɫɬɚɥɶɧɵɟ� ���� ɦɨɝɭɬ� ɛɵɬɶ� ɨɬɧɟɫɟɧɵ�
ɤ� ɫɢɧɞɪɨɦɚɥɶɧɵɦ� ɮɨɪɦɚɦ� ɬɭɝɨɭɯɨɫɬɢ� �ɢɡɜɟɫɬɧɨ� ɛɨɥɟɟ� ɱɟɦ� ����
ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ� ɫɢɧɞɪɨɦɨɜ� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ� ɫ� ɬɭɝɨɭɯɨɫɬɶɸ���
ɇɟɫɢɧɞɪɨɦɚɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɫɥɭɯɚ� �ɇɋɇɋ�� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɥɭɱɚɟɜ��ɛɨɥɟɟ������ɫɜɹɡɚɧɵ�ɫ�ɧɟɣɪɨɫɟɧɫɨɪɧɵɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ��ɇɚ�
ɪɟɰɟɫɫɢɜɧɵɟ�ɮɨɪɦɵ�ɇɋɇɋ�ɩɪɢɯɨɞɢɬɫɹ�ɞɨ������ɧɚ�ɞɨɦɢɧɚɧɬɧɵɟ�����
ɢ�ɧɚ�ɏ�ɫɰɟɩɥɟɧɧɵɟ�����Ɉɩɢɫɚɧɵ�ɬɚɤɠɟ�ɫɥɭɱɚɢ�ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ�
ɧɚɫɥɟɞɨɜɚɧɢɹ� ɬɭɝɨɭɯɨɫɬɢ� �ɨɤɨɥɨ� ����� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɦɨɦɟɧɬɭ�
ɤɚɪɬɢɪɨɜɚɧɨ� ɛɨɥɟɟ� ���� ɥɨɤɭɫɨɜ� ɫ� ɇɋɇɋ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɛɨɥɶɲɟ� ɫ�
ɚɭɬɨɫɨɦɧɨ�ɪɟɰɟɫɫɢɜɧɵɦ��ȺɊ��ɬɢɩɨɦ�ɧɚɫɥɟɞɨɜɚɧɢɹ��ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨɣ�
ɩɪɢɱɢɧɨɣ� ɪɟɰɟɫɫɢɜɧɨɣ� ɬɭɝɨɭɯɨɫɬɢ� �ɛɨɥɟɟ� ɩɨɥɨɜɢɧɵ� ɜɫɟɯ� ɫɥɭɱɚɟɜ�
ɇɋɇɋ� ɫ� ɪɚɧɧɢɦ� ɧɚɱɚɥɨɦ� ɜ� ɟɜɪɨɩɟɣɫɤɢɯ� ɩɨɩɭɥɹɰɢɹɯ�� ɹɜɥɹɸɬɫɹ�
ɦɭɬɚɰɢɢ�ɜ�ɝɟɧɟ�ɤɨɧɧɟɤɫɢɧɚ�����ɥɨɤɚɥɢɡɨɜɚɧɧɨɦ�ɜ�ɞɥɢɧɧɨɦ�ɩɥɟɱɟ����
ɯɪɨɦɨɫɨɦɵ�� Ɉɞɧɨ� ɢɡ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɝɟɧɚ� ɢɡɜɟɫɬɧɨ� ɤɚɤ�
Ɇɭɬɚɰɢɹ� ��GHO*� ɜ� ɝɟɧɟ� *-%��� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɩɪɢɱɢɧɨɣ� ɇɋɇɋ�
ɜ�ɟɜɪɨɩɟɣɫɤɢɯ�ɩɨɩɭɥɹɰɢɹɯ��ɢ�ɫɨɫɬɚɜɥɹɟɬ�ɞɨ�����ɨɬ�ɜɫɟɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�
ɝɟɧɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɫɧɨɜɧɚɹ� ɰɟɥɶ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɨɰɟɧɤɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ�
ɧɟɣɪɨɫɟɧɫɨɪɧɨɣ�ɧɟɫɢɧɞɪɨɦɚɥɶɧɨɣ�ɬɭɝɨɭɯɨɫɬɢ��ɇɋɇɋ��ɜ�Ɋɟɫɩɭɛɥɢɤɟ�
Ɍɚɬɚɪɫɬɚɧ�� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɱɚɫɬɨɬɵ� ɦɭɬɚɰɢɣ� ɜ� ɝɟɧɟ� ɤɨɧɧɟɤɫɢɧɚ�
��� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ�� ɨɰɟɧɤɟ� ɱɚɫɬɨɬɵ� ɦɭɬɚɰɢɢ� ��� ɫɪɟɞɢ� ɡɞɨɪɨɜɨɝɨ�
ɧɚɫɟɥɟɧɢɹ�Ɋɟɫɩɭɛɥɢɤɢ�ɢ�ɫɪɚɜɧɟɧɢɟ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɫ�ɪɚɧɟɟ�
ɢɡɭɱɟɧɧɵɦɢ�ɩɨɩɭɥɹɰɢɹɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɪɟɡɭɥɶɬɚɬɵ� ɢɡɭɱɟɧɢɹ� ɇɋɇɋ� ɜ� �� ɪɚɣɨɧɨɜ� Ɋɟɫɩɭɛɥɢɤɢ� Ɍɚɬɚɪɫɬɚɧ��
Ⱥɪɫɤɨɝɨ�� Ⱥɧɢɧɫɤɨɝɨ�� Ʉɭɤɦɨɪɫɤɨɝɨ�� Ȼɭɢɧɫɤɨɝɨ�� Ⱦɪɨɠɠɚɧɨɜɫɤɨɝɨ��
Ⱥɤɬɚɧɵɲɫɤɨɝɨ�� Ɇɭɫɥɸɦɨɜɫɤɨɝɨ� ɢ� Ɇɟɧɡɟɥɢɧɫɤɨɝɨ�� ȼɵɹɜɥɟɧɨ� ����
ɛɨɥɶɧɵɯ� ɫ� ȺɊ� ɇɋɇɋ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɩɪɨɜɟɞɟɧɨ� ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ�
ɤɨɞɢɪɭɸɳɟɣ�ɨɛɥɚɫɬɢ�ɝɟɧɚ�*-%���ɉɪɨɜɟɞɟɧ�ɩɨɢɫɤ�ɦɭɬɚɰɢɢ���GHO*�ɜ�
ɝɟɧɟ�*-%�� ɫɪɟɞɢ����� ɡɞɨɪɨɜɵɯ�ɞɨɧɨɪɨɜ� ɬɚɬɚɪɫɤɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ��
Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ� ɤɨɞɢɪɭɸɳɟɣ� ɱɚɫɬɢ� ɝɟɧɚ�
ɨɛɧɚɪɭɠɟɧɨ���ɦɭɬɚɰɢɣ��ȼɬɨɪɚɹ�ɩɨ�ɱɚɫɬɨɬɟ�ɨɤɚɡɚɥɚɫɶ�ɦɭɬɚɰɢɹ����GHO���
±� ������� ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɬɚɤɠɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ�
ɦɭɬɚɰɢɢ� ɭ� ɛɨɥɶɧɵɯ�� ɫ� ɱɚɫɬɨɬɨɣ� ������ ɜɫɬɪɟɬɢɥɢɫɶ� ɦɭɬɚɰɢɢ�
�������GHO$7��5���:��9���,��5���+��GHO9����+���,��ɑɚɫɬɨɬɚ�ɦɭɬɚɰɢɢ�
0��7� ɫɨɫɬɚɜɢɥɚ� ������� ɱɚɫɬɨɬɚ� ɩɨɥɢɦɨɪɮɢɡɦɚ� 9��,� í� ������� ȼ�
ɩɪɨɰɟɫɫɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɚ�ɨɛɧɚɪɭɠɟɧɚ�ɜ�ɝɟɬɟɪɨɡɢɝɨɬɧɨɦ�ɫɨɫɬɨɹɧɢɢ�
ɧɨɜɚɹ��ɪɚɧɟɟ�ɧɟ�ɨɩɢɫɚɧɧɚɹ�ɞɟɥɟɰɢɹ�ɬɪɟɯ�ɧɭɤɥɟɨɬɢɞɨɜ���������GHO7*7���
ɩɪɢɜɨɞɹɳɚɹ�ɤ�ɞɟɥɟɰɢɢ�ɨɞɧɨɣ�ɚɦɢɧɨɤɢɫɥɨɬɵ�ɜ����ɩɨɥɨɠɟɧɢɢ��GHO9�����
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɢɫɤɚ�ɦɭɬɚɰɢɢ���GHO*�ɜ�ɝɟɧɟ�*-%��ɫɪɟɞɢ�����ɡɞɨɪɨɜɵɯ�
ɞɨɧɨɪɨɜ�ɬɚɬɚɪɫɤɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ�ɦɭɬɚɰɢɹ���GHO*�ɛɵɥɚ�ɨɛɧɚɪɭɠɟɧɚ�
ɭ� ��� ɱɟɥɨɜɟɤ� �ɱɚɫɬɨɬɚ� ɫɨɫɬɚɜɢɥɚ� �������� ȼɵɜɨɞɵ�� ɑɚɫɬɨɬɚ� ɜɫɟɯ�
ɦɭɬɚɰɢɣ�ɜ�ɝɟɧɟ�*-%��ɫɪɟɞɢ�ɜɵɹɜɥɟɧɧɵɯ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥɚ���������
ɑɚɫɬɨɬɚ�ɧɨɫɢɬɟɥɶɫɬɜɚ�ɦɭɬɚɰɢɢ���GHO*�ɜ� ɝɟɧɟ�*-%��ɫɪɟɞɢ� ɡɞɨɪɨɜɵɯ�
ɬɚɬɚɪ� ɫɯɨɠɚ� ɫ� ɱɚɫɬɨɬɨɣ� ɦɭɬɚɰɢɢ� ɭ� ɪɭɫɫɤɢɯ� ��������� ɢ� ɞɨɫɬɨɜɟɪɧɨ�
ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɞɪɭɝɢɯ�ɧɚɪɨɞɨɜ�ȼɨɥɝɨ�ɍɪɚɥɶɫɤɨɝɨ�ɪɟɝɢɨɧɚ��ɦɚɪɢɣɰɟɜ��
ɱɭɜɚɲɟɣ��ɭɞɦɭɪɬɨɜ��ɛɚɲɤɢɪ��
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,QWURGXFWLRQ��+HDULQJ�ORVV�LV�RQH�RI�WKH�PRVW�FRPPRQ�GLVHDVHV�LQ�WKH�KXPDQ�
SRSXODWLRQ��$FFRUGLQJ�WR�VRPH�OLWHUDWXUH�GDWD��WKLV�FRQGLWLRQ�LV�IRXQG�LQ���
LQ������WR������QHZERUQV�DQG�LQ���LQ����VXEMHFWV�DW�WKH�DJH�RYHU����\HDUV��
$SSUR[LPDWHO\�����RI�FDVHV�DUH�WKRXJKW�WR�EH�GXH�WR�HQYLURQPHQWDO�IDFWRUV�
DQG� WKH� UHPDLQGHU� WR� JHQHWLF� FDXVHV��$SSUR[LPDWHO\� ����RI� FRQJHQLWDO�
FDVHV� DVVRFLDWHG� ZLWK� JHQHWLF� IDFWRUV� DUH� FODVVL¿HG� DV� QRQV\QGURPLF�
�WKH� GHDIQHVV� LV� QRW� DVVRFLDWHG�ZLWK� RWKHU� FOLQLFDO�¿QGLQJV� WKDW� GH¿QH� D�
UHFRJQL]HG�V\QGURPH���,Q�WKH�UHPDLQLQJ������RQH�RI�PRUH�WKDQ�����IRUPV�
RI� V\QGURPLF� GHDIQHVV� FDQ� EH� GLDJQRVHG� EHFDXVH� RI� DVVRFLDWHG� FOLQLFDO�
¿QGLQJV�� 7KH� DXGLWRU\� SDWKRORJ\� RI� QRQV\QGURPLF� KHDULQJ� LPSDLUPHQW�
�16+,�� FDQ� DOVR� YDU\�� EXW� WKH� GH¿FLWV� DUH� PRVW� RIWHQ� VHQVRULQHXUDO�
�PRUH� WKDQ� ������ &RQJHQLWDO� 16+,� LV� XVXDOO\� VXEGLYLGHG� E\� PRGH� RI�
LQKHULWDQFH�� DSSUR[LPDWHO\� ���� RI� 16+,� LV� DXWRVRPDO� UHFHVVLYH� �$5���
���� LV� DXWRVRPDO�GRPLQDQW�� DQG���� LV�;�OLQNHG��$�YDULDEOH�SURSRUWLRQ�
RI�16+,��SHUKDSV� OHVV� WKDQ����� LV�GXH� WR�PLWRFKRQGULDO� LQKHULWDQFH��7R�
GDWH��PRUH� WKDQ�����JHQHWLF� ORFL� IRU�16+,��PRVWO\�DXWRVRPDO� UHFHVVLYH��
KDYH�EHHQ�PDSSHG��7KH�PRVW�FRPPRQ�UHDVRQ�IRU�UHFHVVLYH�GHDIQHVV��PRUH�
WKDQ�D�KDOI�RI�DOO�FDVHV�RI�VSRUDGLF�GHDIQHVV�ZLWK�HDUO\�RQVHW�LQ�(XURSHDQ�
SRSXODWLRQV�� LV�PXWDWLRQV� LQ� WKH� FRQQH[LQ����JHQH� �*-%����7KH�JHQH� LV�
ORFDWHG�LQ�WKH�ORQJ�DUP�RI�FKURPRVRPH�������GHO*�PXWDWLRQ�LQ�WKH�JHQH�
*-%���LV�WKH�PDLQ�UHDVRQ�1616�LQ�(XURSHDQ�SRSXODWLRQV��DQG�XS�WR�����
RI� DOO� WKH� FKDQJHV� LQ� WKH� JHQH��2QH� RI� VSHFL¿F� DOWHUDWLRQV� RI� WKLV� JHQH��
NQRZQ�DV�WKH���GHO*�PXWDWLRQ��DFFRXQWV�IRU�DERXW�����RI�DOO�FKDQJHV�LQ�
WKH� FRQQH[LQ� ��� JHQH��$LP��7KH� REMHFWLYH� RI� WKLV� VWXG\�ZDV� WR� DQDO\]H�
WKH� SUHYDOHQFH� RI� VHQVRULQHXUDO� QRQV\QGURPLF� GHDIQHVV� LQ� 7DWDUVWDQ�
5HSXEOLF�� VWXG\� RI� WKH� IUHTXHQF\� RI�PXWDWLRQV� LQ� WKH�*-%�JHQH� DPRQJ�
SDWLHQWV�� DVVHVVLQJ� WKH� LQFLGHQFH� RI�PXWDWLRQV� ��GHO*� LQ� RI� WKH� KHDOWK\�
SRSXODWLRQ�RI�WKH�5HSXEOLF�DQG�WKH�UHVXOWV�DUH�FRPSDUHG�ZLWK�SUHYLRXVO\�
VWXGLHG�SRSXODWLRQV��0DWHULDOV�DQG�PHWKRGV��7KH�UHVXOWV�RI�PHGLFDO�JHQHWLF�
VWXG\� RI� 1616�� FDUULHG� RXW� LQ� HLJKW� GLVWULFWV� RI� 5HSXEOLF� RI� 7DWDUVWDQ�
�$UVN\��$WQLQVN\�� .XNPRUVN\�� 'UR]K]KDQRYVN\�� %XLQVN\��$NWDQ\VKVN\��
0XVO\XPRYVN\�� 0HQ]HO\QVFN\��� ZHUH� DQDO\]HG�� ,GHQWL¿HG� ���� SDWLHQWV�
ZLWK�$5�1616��6HTXHQVLQJ�RI�*-%��JHQH�FRGLQJ� UHJLRQ� WR�DOO�SDWLHQWV�
ZDV� SHUIRUPHG��7KH� DQDO\VLV� RQ�PXWDWLRQ� VHDUFK� ��GHO*� LQ�*-%�� JHQH�
DPRQJ�����KHDOWK\�GRQRUV�IURP�7DWDU�QDWLRQDOLW\�ZDV�FDUULHG�RXW��5HVXOWV��
$V�D� UHVXOW�RI� WKH�FRQGXFWHG� UHVHDUFK�PXWDWLRQ� IUHTXHQF\���GHO*�PDGH�
��������7KH�VHFRQG�IRU�IUHTXHQF\�ZDV�GHWHUPLQHG�D�PXWDWLRQ����GHO���
±��������'XULQJ� UHVHDUFK� WKH� IROORZLQJ�PXWDWLRQV�DW�SDWLHQWV� DOVR�ZHUH�
UHYHDOHG�� PXWDWLRQV� PHW� IUHTXHQF\� RI� ������ �������GHO$7�� 5���:��
9���,��5���+��GHO9����)UHTXHQF\�RI�D�PXWDWLRQ�RI�0��7�PDGH��������
WKH�IUHTXHQF\�RI�SRO\PRUSKLVP�RI�9��,�±��������,Q�WKH�FRXUVH�RI�UHVHDUFK�
WKH�QHZ�QRW�GHVFULEHG�GHOHWLRQ�RI� WKUHH�QXFOHRWLGHV���������GHO7*7�� LQ�
D� KHWHUR]\JRWLF� FRQGLWLRQ�� EULQJLQJ� WR� D� GHOHWLRQ� RI� RQH� DPLQR� DFLG� LQ�
WKH���WK�VLWXDWLRQ��GHO9����ZDV� IRXQG��7KH�DQDO\VLV�RQ�PXWDWLRQ�VHDUFK�
��GHO*� LQ�*-%��JHQH�DPRQJ�����KHDOWK\�GRQRUV� IURP�7DWDU�QDWLRQDOLW\�
ZDV� IRXQG���GHO*�PXWDWLRQ� LQ���� LQGLYLGXDOV� �IUHTXHQF\�PDGH���������
&RQFOXVLRQ�� )UHTXHQF\� RI� PXWDWLRQV� LQ� WKH� *-%�� JHQH� DPRQJ� 1616�
SDWLHQWV�ZDV� �������� )UHTXHQF\� RI� ��GHO*�PXWDWLRQ� LQ� WKH�*-%�� JHQH�
DPRQJ� KHDOWK\� 7DWDUV� DQG� IUHTXHQF\� LQ� 5XVVLDQ� �������� ZDV� VLPLODU��
6LJQL¿FDQWO\�GLIIHUHQW� LQ�PXWDWLRQV� IUHTXHQFLHV�EHWZHHQ�7DWDUV�DQG� IRXU�
HWKQLF� JURXSV� IURP� RI� WKH�9ROJD�8UDO� UHJLRQ� �0DUL�� &KXYDVK�� 8GPXUW��
%DVKNLUV��ZHUH�IRXQGHG�

ɋɊȺȼɇɂɌȿɅɖɇȺə�ɆɈɊɎɈɅɈȽɂə�ɆɈɑȿȼɈȽɈ�ɉɍɁɕɊə�
ɄɊɕɋ�ɂ�ɑȿɅɈȼȿɄȺ
ȿ�ȼ��əɤɨɜɥɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�Ⱥ��Ƚɟɥɚɲɜɢɥɢ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɪɨɜɨɞɢɬɫɹ� ɧɚ� ɦɟɥɤɢɯ� ɦɥɟɤɨɩɢɬɚɸɳɢɯ�� ɤɪɵɫɚɯ�� ɦɵɲɚɯ�� ɦɨɪɫɤɢɯ�
ɫɜɢɧɤɚɯ�� Ɉɬɦɟɱɚɟɬɫɹ� ɫɯɨɞɫɬɜɨ� ɫ� ɱɟɥɨɜɟɤɨɦ� ɜ� ɫɬɪɨɟɧɢɢ� ɦɧɨɝɢɯ�
ɨɪɝɚɧɨɜ�� ɨɫɨɛɟɧɧɨɫɬɹɯ� ɢɯ� ɜɚɫɤɭɥɹɪɢɡɚɰɢɢ�� Ɉɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɡɚ�
ɩɪɨɲɟɞɲɟɟ� ɞɟɫɹɬɢɥɟɬɢɟ� ɧɟ� ɜɵɹɜɢɥ� ɧɚɥɢɱɢɹ� ɪɚɛɨɬ�� ɩɨɫɜɹɳɟɧɧɵɯ�
ɫɪɚɜɧɢɬɟɥɶɧɨɣ� ɚɧɚɬɨɦɢɢ�ɦɨɱɟɜɨɝɨ� ɩɭɡɵɪɹ� ɥɚɛɨɪɚɬɨɪɧɵɯ�ɠɢɜɨɬɧɵɯ�
ɢ� ɱɟɥɨɜɟɤɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɦɨɪɮɨɥɨɝɢɸ� ɦɨɱɟɜɨɝɨ�
ɩɭɡɵɪɹ�ɤɪɵɫ�ɢ�ɫɪɚɜɧɢɬɶ�ɫ�ɦɨɪɮɨɥɨɝɢɟɣ�ɦɨɱɟɜɨɝɨ�ɩɭɡɵɪɹ�ɱɟɥɨɜɟɤɚ��
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Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɚɬɨɦɢɱɟɫɤɢɦɢ� �ɩɪɟɩɚɪɢɪɨɜɚɧɢɟ�� ɢ�
ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɭ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɤɪɵɫ� ɢɡɭɱɟɧɵ�
ɫɬɪɭɤɬɭɪɚ� ɫɬɟɧɤɢ� ɦɨɱɟɜɨɝɨ� ɩɭɡɵɪɹ� ɢ� ɟɟ� ɦɢɤɪɨɚɧɝɢɨɚɪɯɢɬɟɤɬɨɧɢɤɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɜɟɞɟɧɧɵɣ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ�
ɩɨɤɚɡɚɥ�� ɱɬɨ� ɫɥɢɡɢɫɬɚɹ� ɨɛɨɥɨɱɤɚ� ɦɨɱɟɜɨɝɨ� ɩɭɡɵɪɹ� ɭ� ɤɪɵɫ�� ɤɚɤ� ɢ� ɭ�
ɱɟɥɨɜɟɤɚ�� ɨɛɪɚɡɭɟɬ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɫɤɥɚɞɤɢ�� ȼ� ɨɛɥɚɫɬɢ� ɩɭɡɵɪɧɨɝɨ�
ɬɪɟɭɝɨɥɶɧɢɤɚ� ɫɥɢɡɢɫɬɚɹ� ɨɛɨɥɨɱɤɚ� ɫɤɥɚɞɨɤ� ɧɟ� ɨɛɪɚɡɭɟɬ�� Ɇɵɲɟɱɧɚɹ�
ɨɛɨɥɨɱɤɚ� ɬɪɟɯɫɥɨɣɧɚɹ�� Ʉɪɨɜɟɧɨɫɧɵɟ� ɫɨɫɭɞɵ� ɜ� ɫɠɚɬɨɦ� ɦɨɱɟɜɨɦ�
ɩɭɡɵɪɟ� ɨɛɪɚɡɭɸɬ� ɩɟɬɥɢ�� ɱɬɨ� ɞɚɟɬ� ɢɦ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɥɟɞɨɜɚɬɶ� ɡɚ�
ɞɜɢɠɟɧɢɹɦɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɢ� ɦɵɲɟɱɧɨɣ� ɬɤɚɧɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɨɛɨɥɨɱɟɤ��ȼɟɧɨɡɧɵɟ�ɫɩɥɟɬɟɧɢɹ��ɨɤɪɭɠɚɸɳɢɟ�ɦɨɱɟɜɨɣ�ɩɭɡɵɪɶ��ɢɦɟɸɬ�
ɦɟɠɞɭ� ɫɨɛɨɣ� ɫɢɥɶɧɨ� ɪɚɡɜɢɬɭɸ� ɫɟɬɶ� ɚɧɚɫɬɨɦɨɡɨɜ�� Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ�
ɩɪɢɡɧɚɤɚɦɢ�ɹɜɥɹɸɬɫɹ�ɮɨɪɦɚ�ɢ�ɫɢɧɬɨɩɢɹ��ɦɨɱɟɜɨɣ�ɩɭɡɵɪɶ�ɤɪɵɫ�ɜɵɬɹɧɭɬ�
ɜ�ɤɪɚɧɢɨ�ɤɚɭɞɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɪɚɫɩɨɥɨɠɟɧ�ɢɧɬɪɚɩɟɪɢɬɨɧɟɚɥɶɧɨ��
ɭ� ɫɚɦɨɤ� ɩɪɢɥɟɠɢɬ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ� ɧɟ� ɤ� ɦɚɬɤɟ�� ɚ� ɤ� ɜɥɚɝɚɥɢɳɭ��
ɨɤɪɭɠɟɧ�ɛɨɥɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɠɢɪɨɜɨɣ�ɬɤɚɧɢ��ɍ�ɫɚɦɰɨɜ�ɜɟɧɬɪɚɥɶɧɨ�
ɢ�ɫ�ɛɨɤɨɜ�ɪɚɫɩɨɥɨɠɟɧɵ�ɩɚɪɧɵɟ�ɩɪɟɞɫɬɚɬɟɥɶɧɵɟ�ɠɟɥɟɡɵ��ɋɜɹɡɨɱɧɵɣ�
ɚɩɩɚɪɚɬ�ɩɪɟɞɫɬɚɜɥɟɧ�ɫɜɹɡɤɚɦɢ��ɫɪɟɞɢɧɧɨɣ��ɥɚɬɟɪɚɥɶɧɵɦɢ�ɢ�ɤɪɭɝɥɨɣ�
ɦɨɱɟɩɭɡɵɪɧɨɣ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɟ�ɧɚɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��
ɱɬɨ� ɫɯɨɠɟɫɬɶ� ɦɨɪɮɨɥɨɝɢɢ�ɦɨɱɟɜɨɝɨ� ɩɭɡɵɪɹ� ɤɪɵɫ� ɢ� ɱɟɥɨɜɟɤɚ� ɢɦɟɟɬ�
ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɜɨɡɦɨɠɧɨɫɬɢ� ɷɤɫɬɪɚɩɨɥɢɪɨɜɚɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�

&203$5$7,9(�0253+2/2*<�2)�5$76�$1'�+80$16�
85,1$5<�%/$''(5
(�9��<DNRYOHYD
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��2�$��*HODVKYLOL
6DPDUD�6WDWH�0HGLFDO�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ��0RVW� RI� WKH� H[SHULPHQWDO� VWXGLHV� DUH� FDUULHG� RXW� RQ� VPDOO�
PDPPDOV��UDWV��PLFH��*XLQHD�SLJV��6LPLODULW\�ZLWK�WKH�PDQ�LQ�WKH�VWUXFWXUH�
RI�PDQ\�RUJDQV��WKH�SHFXOLDULWLHV�RI�WKHLU�YDVFXODUL]DWLRQ��$�UHYLHZ�RI�WKH�
OLWHUDWXUH� RYHU� WKH� SDVW� GHFDGH� KDV� QRW� UHYHDOHG� WKH� SUHVHQFH� RI� ZRUNV�
GHYRWHG� WR� WKH� FRPSDUDWLYH� DQDWRP\�RI� ODERUDWRU\� DQLPDOV� DQG� KXPDQV�
XULQDU\�EODGGHU��7KH�KXPDQ�XULQDU\�EODGGHU��$LP��7R�VWXG\�PRUSKRORJ\�
RI� UDWV�XULQDU\�EODGGHU�DQG�FRPSDUH�ZLWK� WKH�PRUSKRORJ\�RI� WKH�KXPDQ�
XULQDU\� EODGGHU�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� VWUXFWXUH� RI� UDWV� EODGGHU�
ZDOO�DQG�PLFURFLUFXODWLRQ�RI�LW�ZHUH�VWXGLHG�E\�DQDWRPLF��GLVVHFWLRQ��DQG�
KLVWRORJLFDO� PHWKRGV�� 5HVXOWV�� 7KH� FRPSDUDWLYH� PRUSKRORJLFDO� DQDO\VLV�
VKRZHG�WKDW�WKH�WXQLFD�PXFRVD�RI�UDWV�XULQDU\�EODGGHU��DV�KXPDQV��IRUPV�
QXPHURXV�IROGV��,Q�WKH�¿HOG�RI�F\VWLF�WULDQJOH�PXFRVD�IROGV�GRHV�QRW�IRUP��
0XVFXODU�ZDOO�KDV�WKUHH�OD\HUV��%ORRG�YHVVHOV�LQ�WKH�FRPSUHVVHG�EODGGHU�
IRUP�D�ORRS�WKDW�HQDEOHV�WKHP�WR�IROORZ�WKH�PRYHPHQWV�RI�WKH�FRQQHFWLYH�
DQG�PXVFXODU�WLVVXHV�RI�WKH�UHVSHFWLYH�VKHOOV��9HQRXV�SOH[XV�VXUURXQGLQJ�
WKH�EODGGHU�KDYH�D�KLJKO\�GHYHORSHG�DQDVWRPRVHV��'LVWLQFWLYH�IHDWXUHV�DUH�
WKH� VKDSH� DQG� ORFDWLRQ� UHODWLYH� WR� WKH�RWKHU� RUJDQV�� UDWV� XULQDU\�EODGGHU�
KDV� FUDQLRFDXGDO� LQWUDSHULWRQHDO� ORFDWLRQ�� IHPDOHV�EODGGHU� DGMRLQV�PXFK�
WR�WKH�YDJLQD��VXUURXQGHG�E\�D�ORW�RI�IDW�WLVVXH��0DOHV�EODGGHU�DGMRLQV�WR�
SDLUHG�SURVWDWH�JODQGV�IURP�WKH�VLGHV�DQG�IURQW��7KHUH�DUH�PHGLDO��ODWHUDO�
DQG�URXQG�XURF\VW�OLJDPHQWV��&RQFOXVLRQ��2XU�VWXGLHV�KDYH�VKRZQ�WKDW�WKH�
PRUSKRORJLFDO�VLPLODULW\�RI�UDWV�DQG�KXPDQV�XULQDU\�EODGGHU�LV�LPSRUWDQW�
EHFDXVH�LW�JLYHV�WKH�SRVVLELOLW\�RI�H[WUDSRODWLRQ�RI�H[SHULPHQWDO�UHVHDUFK�
UHVXOWV�

ɈɋɈȻȿɇɇɈɋɌɂ�ɉɅȺɐȿɇɌȺɊɇɈɃ�ɗɄɋɉɊȿɋɋɂɂ�
ɋɂɋɌȿɆ�*/87�ɂ�,*)�ɉɊɂ�ȽȿɋɌȺɐɂɈɇɇɈɆ�ɂ�
ɂɇɋɍɅɂɇɈɁȺȼɂɋɂɆɈɆ�ɋȺɏȺɊɇɈɆ�ȾɂȺȻȿɌȿ��
ɈɋɅɈɀɇəɘɓȿɆ�ȻȿɊȿɆȿɇɇɈɋɌɖ
Ʉ�Ⱥ��ɉɚɜɥɨɜ��ȿ�Ⱥ��Ⱦɭɛɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɂ��ɓɟɝɨɥɟɜ
ɇɚɭɱɧɵɣ�ɰɟɧɬɪ�ɚɤɭɲɟɪɫɬɜɚ��ɝɢɧɟɤɨɥɨɝɢɢ�ɢ�ɩɟɪɢɧɚɬɨɥɨɝɢɢ�ɢɦ��ɚɤɚɞ��
ȼ�ɂ��Ʉɭɥɚɤɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɚɯɜɚɬ� ɢ� ɬɪɚɧɫɩɨɪɬ� ɦɨɥɟɤɭɥ� ɝɥɸɤɨɡɵ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�
ɪɨɫɬ�ɢ�ɪɚɡɜɢɬɢɟ�ɩɥɚɰɟɧɬɵ��ɹɜɥɹɸɬɫɹ�ɷɧɟɪɝɨɜɡɚɜɢɫɢɦɵɦɢ�ɩɪɨɰɟɫɫɚɦɢ��
ɤɨɬɨɪɵɟ� ɨɩɨɫɪɟɞɨɜɚɧɵ� ɫɩɟɰɢɮɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɨɣ� ɦɨɥɟɤɭɥ�
ɬɪɚɧɫɩɨɪɬɟɪɨɜ� ɝɥɸɤɨɡɵ� �*/87V��� ȼ� ɩɥɚɰɟɧɬɟ� ɱɟɥɨɜɟɤɚ� ɨɫɧɨɜɧɵɦɢ�
ɢɡɨɮɨɪɦɚɦɢ� ɷɬɢɯ� ɦɨɥɟɤɭɥ� ɹɜɥɹɸɬɫɹ� */87�� ɢ� */87��� Ⱦɪɭɝɢɦ�
ɜɚɠɧɵɦ� ɪɟɝɭɥɹɬɨɪɨɦ� ɩɪɨɰɟɫɫɚ� ɪɨɫɬɚ� ɩɥɚɰɟɧɬɵ� ɢ� ɩɥɨɞɚ� ɹɜɥɹɟɬɫɹ�
ɫɢɫɬɟɦɚ� ɢɧɫɭɥɢɧɨɩɨɞɨɛɧɨɝɨ� ɮɚɤɬɨɪɚ� ɪɨɫɬɚ� �,*)��� ɤɥɸɱɟɜɵɦɢ�
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ� ɫɟɦɟɣɫɬɜɚ� ɤɨɬɨɪɨɝɨ� ɹɜɥɹɸɬɫɹ� ,*)�,� ɢ� ,*)�,,��
Ɋɨɥɶ� ɧɚɪɭɲɟɧɢɣ� ɪɚɛɨɬɵ� ɭɤɚɡɚɧɧɵɯ� ɫɢɫɬɟɦ� ɜ� ɪɚɡɜɢɬɢɢ� ɩɚɬɨɥɨɝɢɢ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɨɫɥɨɠɧɟɧɧɨɣ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ�� ɞɨ� ɤɨɧɰɚ� ɧɟ�
ɜɵɹɫɧɟɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɷɤɫɩɪɟɫɫɢɢ�
ɫɢɫɬɟɦ� ɬɪɚɧɫɩɨɪɬɟɪɨɜ� ɝɥɸɤɨɡɵ� �*/87�� ɢ� ɢɧɫɭɥɢɧɨɡɚɜɢɫɢɦɨɝɨ�

ɮɚɤɬɨɪɚ�ɪɨɫɬɚ��,*)��ɜ�ɬɤɚɧɢ�ɩɥɚɰɟɧɬɵ�ɩɪɢ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɨɫɥɨɠɧɟɧɧɨɣ�
ɝɟɫɬɚɰɢɨɧɧɵɦ� ɢ� ɢɧɫɭɥɢɧɨɡɚɜɢɫɢɦɵɦ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ� ɨɞɧɨɦɨɦɟɧɬɧɨɟ� ɤɨɦɩɥɟɤɫɧɨɟ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ� ɢ� ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɥɚɰɟɧɬ�
ɨɬ� ɞɨɧɨɲɟɧɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɨɫɥɨɠɧɟɧɧɨɣ� ɢɧɫɭɥɢɧɨɡɚɜɢɫɢɦɵɦ�
ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ��ɂɋȾ��ɢ�ɝɟɫɬɚɰɢɨɧɧɵɦ�ɞɢɚɛɟɬɨɦ��ȽȾ���ɂɡɭɱɟɧɚ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɢɦɦɭɧɨɪɟɚɤɰɢɢ�ɫ�ɚɧɬɢɬɟɥɚɦɢ�ɤ�*/87�����ɢ�,*)�,�ɢ�,,,�
ɜ�ɬɤɚɧɢ�ɩɥɚɰɟɧɬɵ��ɫɢɧɰɢɬɢɣ�ɢ�ɷɧɞɨɬɟɥɢɨɰɢɬɵ�ɬɟɪɦɢɧɚɥɶɧɵɯ�ɜɨɪɫɢɧ��
ɜ� ɝɪɭɩɩɚɯ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɤɨɧɬɪɨɥɹ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɫɪɚɜɧɟɧɢɟɦ�
ɪɟɡɭɥɶɬɚɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɪɨɜɧɢ� ɫɢɧɰɢɬɢɚɥɶɧɨɣ� ɢ� ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ�
ɷɤɫɩɪɟɫɫɢɢ�,*)�,�ɜ�ɩɥɚɰɟɧɬɚɯ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ȽȾ�ɢ�ɂɋȾ�ɛɵɥɢ�ɡɧɚɱɢɦɨ�
ɜɵɲɟ�ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɝɪɭɩɩɨɣ� ɤɨɧɬɪɨɥɹ� �S��������ɗɤɫɩɪɟɫɫɢɹ� ,*)�
,,� ɜ� ɝɪɭɩɩɟ� ȽȾ� ɛɵɥɚ� ɬɚɤɠɟ� ɡɧɚɱɢɦɨ� ɜɵɲɟ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɤɨɧɬɪɨɥɹ�
�S�������� Ɂɧɚɱɢɦɨɟ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɟɣ� ɷɤɫɩɪɟɫɫɢɢ� */87�� ɢ�
*/87��ɛɵɥɨ�ɨɬɦɟɱɟɧɨ�ɬɨɥɶɤɨ�ɜ�ɝɪɭɩɩɟ�ȽȾ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�
ɤɨɧɬɪɨɥɹ� �S�������� ȼɵɜɨɞɵ�� ȼ� ɝɪɭɩɩɚɯ� ȽȾ� ɢ� ɂɋȾ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɟɣ� ɫɢɧɰɢɬɢɚɥɶɧɨɣ� ɢ�
ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ�ɷɤɫɩɪɟɫɫɢɢ� ,*)�,�ɢ� ,*)�,,�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�
ɤɨɧɬɪɨɥɹ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɪɟɡɭɥɶɬɚɬɵ� ɞɪɭɝɢɯ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ�� Ɂɧɚɱɢɦɨɟ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɟɣ� ɫɢɧɰɢɬɢɚɥɶɧɨɣ� ɢ�
ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ�ɷɤɫɩɪɟɫɫɢɢ�*/87��ɢ�*/87��ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɬɨɥɶɤɨ�
ɜ� ɝɪɭɩɩɟ� ȽȾ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɝɪɭɩɩɨɣ� ɤɨɧɬɪɨɥɹ��ɉɪɢ� ɷɬɨɦ� ɜɵɫɨɤɢɟ�
ɭɪɨɜɧɢ� ɷɤɫɩɪɟɫɫɢɢ�*/87�� ɜ� ɝɪɭɩɩɟ� ȽȾ�ɦɨɝɭɬ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ� ɨ�
ɧɚɥɢɱɢɢ� ɧɟɢɡɜɟɫɬɧɵɯ� ɩɨɤɚ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɯ� ɦɟɯɚɧɢɡɦɨɜ� ɪɚɡɜɢɬɢɹ�
ɨɫɥɨɠɧɟɧɢɣ�ȽȾ�

3/$&(17$/�*/87�$1'�,*)�(;35(66,21�,1�*(67$7,21$/�
$1'�,168/,1�'(3(1'(17�',$%(7(6�&203/,&$7('�
35(*1$1&,(6
.�$��3DYORY��(�$��'XERYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��$�,��6KFKHJROHY
5HVHDUFK�&HQWHU� IRU�2EVWHWULFV��*\QHFRORJ\�DQG�3HULQDWRORJ\��0RVFRZ��
5XVVLD

,QWURGXFWLRQ��3ODFHQWDO�JOXFRVH�XSWDNH�DQG�WUDQVSRUW�DUH�HQHUJ\�GHSHQGHQW�
SURFHVVHV�PHGLDWHG�E\�WKH�VSHFL¿F�WUDQVSRUW�V\VWHP�RI�JOXFRVH�WUDQVSRUWHUV�
�*/87V���7ZR�EDVLF�*/87�LVRIRUPV�GHVFULEHG�LQ�WKH�KXPDQ�SODFHQWD�±�
*/87�� DQG� */87���$QRWKHU� UHJXODWLQJ� IDFWRU� IRU� SODFHQWDO� DQG� IHWDO�
JURZWK�LV�LQVXOLQ�OLNH�JURZWK�IDFWRU��,*)��V\VWHP�ZLWK�,*)�,�DQG�,*)�,,�
H[HUWLQJ�D�NH\�UROH�LQ�WKH�SURFHVVHV��7KH�UROH�RI�WKHVH�V\VWHPV�GLVRUGHUV�
LQ�GLDEHWLF�SUHJQDQF\�FRPSOLFDWLRQ� LV�QRW�\HW� IXOO\�XQGHUVWRRG��$LP��7R�
VWXG\�SODFHQWDO�*/87�DQG�,*)�H[SUHVVLRQ�LQ�SUHJQDQFLHV�FRPSOLFDWHG�E\�
WKH� JHVWDWLRQDO� DQG� LQVXOLQ�GHSHQGHQW� GLDEHWHV�� 0DWHULDOV� DQG� PHWKRGV��
$� FURVV� VHFWLRQ� PRUSKRORJLFDO� DQG� LPPXQRKLVWRFKHPLFDO� VWXG\� WHUP�
SODFHQWDV� IURP� JHVWDWLRQDO� �*'�� DQG� LQVXOLQ�GHSHQGHQW� �,''�� GLDEHWLF�
SUHJQDQFLHV�ZHUH�SHUIRUPHG��*/87�����DQG�,*)�,���,,�LPPXQH�H[SUHVVLRQ�
ZDV�PHDVXUHG�LQ�UHODWLYH�RSWLFDO�GHQVLW\�XQLWV�DQG�WKHQ�FRPSDUHG�EHWZHHQ�
WKH� JURXSV�� 5HVXOWV�� 6\QF\WLDO� DQG� HQGRWKHOLDO� H[SUHVVLRQ� RI� ,*)�,�ZDV�
VLJQL¿FDQWO\�HOHYDWHG�LQ�WKH�,''�DQG�*'�SODFHQWDV�LQ�FRPSDUH�WR�FRQWURO�
�S��������,*)�,,�H[SUHVVLRQ�ZDV�VLJQL¿FDQWO\�HOHYDWHG�LQ�WKH�*'�SODFHQWDO�
LQ� FRPSDUH� WR� FRQWURO� �S�������� 6LJQL¿FDQW� HOHYDWLRQ� RI� */87�� DQG�
*/87��SODFHQWDO�H[SUHVVLRQ�ZDV�QRWHG�LQ�WKH�*'�SODFHQWDV�LQ�FRPSDUH�WR�
FRQWURO�JURXS��S��������&RQFOXVLRQ��:H�IRXQG�VLJQL¿FDQWO\�KLJKHU�,*)�,�
DQG�,*)�,,�V\QF\WLDO�DQG�HQGRWKHOLD�H[SUHVVLRQ�LQ�,''�DQG�*'�SODFHQWDV�
LQ�FRPSDUH�WR�FRQWURO�JURXS��2XU�UHVXOWV�DUH�LQ�DJUHHPHQW�ZLWK�WKH�RWKHU�
UHVHDUFKHUV�GDWD��6LJQL¿FDQWO\�HOHYDWHG�*/87��DQG�*/87��V\QF\WLDO�DQG�
HQGRWKHOLDO�H[SUHVVLRQ�ZDV�VKRZQ�RQO\�LQ�*'�JURXS�LQ�FRPSDUH�WR�FRQWURO��
(OHYDWHG�*/87��V\QF\WLDO�H[SUHVVLRQ�FRXOG�EH�D�UHVXOW�RI�VWLOO�XQNQRZQ�
VSHFL¿F�SDWKRJHQLF�SDWKZD\V�WKDW�UHVXOW�LQ�*'�

Ʉ�ȼɈɉɊɈɋɍ�Ɉ�ȼɕȻɈɊȿ�ɄɊɂɌȿɊɂȿȼ�ɈɌȻɈɊȺ�ɑȺɋɌɕɏ�
ɎȺɆɂɅɂɃ
ɂ�ɇ��ɋɨɪɨɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɏɚɦɢɥɢɢ� ɬɪɚɞɢɰɢɨɧɧɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ� ɩɨɩɭɥɹɰɢɨɧɧɨ�
ɝɟɧɟɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɜ� ɤɚɱɟɫɬɜɟ� ©ɤɜɚɡɢɝɟɧɟɬɢɱɟɫɤɢɯª�
ɦɚɪɤɟɪɨɜ�� Ɉɞɧɚɤɨ� ɛɨɥɶɲɚɹ� ɱɢɫɥɟɧɧɨɫɬɶ� ɮɚɦɢɥɢɣ� ɡɚɬɪɭɞɧɹɟɬ� ɢɯ�
ɨɛɪɚɛɨɬɤɭ�� ɉɨɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɬɟɥɢ� ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ� ɚɧɚɥɢɡɨɦ�
ɤɚɤɨɣ�ɬɨ� ɱɚɫɬɢ� ɮɚɦɢɥɢɣ�� ɨɩɪɟɞɟɥɢɜ� ɩɪɢ� ɷɬɨɦ� ɞɨɫɬɚɬɨɱɧɵɣ�
ɭɪɨɜɟɧɶ� ɢɯ� ɱɚɫɬɨɬɵ� ɫ� ɩɨɦɨɳɶɸ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɤɪɢɬɟɪɢɹ�� Ʉ�
ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɜ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɩɨɩɭɥɹɰɢɨɧɧɨɣ� ɝɟɧɟɬɢɤɟ�
ɩɪɢɦɟɧɹɸɬɫɹ� ɬɪɢ� ɤɪɢɬɟɪɢɹ�� ɪɚɡɞɟɥɹɸɳɢɟ� ɮɚɦɢɥɢɢ� ɧɚ� ɪɟɞɤɢɟ� ɢ�
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ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ�� ©ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɣª� ɤɪɢɬɟɪɢɣ�� �Ȼɚɥɚɧɨɜɫɤɚɹ�
ȿ�ȼ�� ɢ� ɞɪ��� ������� ©ɱɚɫɬɨɬɧɵɣª� ɤɪɢɬɟɪɢɣ� �ȿɥɶɱɢɧɨɜɚ� Ƚ�ɂ�� ɢ� ɞɪ���
������� ©ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣª� ɤɪɢɬɟɪɢɣ� �Ȼɭɠɢɥɨɜɚ� Ⱥ�ɉ��� ������� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɤɪɢɬɟɪɢɟɜ� ɨɬɛɨɪɚ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɮɚɦɢɥɢɣ� �©ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɣª�� ©ɱɚɫɬɨɬɧɵɣª��
©ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣª��ɢ�ɜɨɡɦɨɠɧɨɫɬɢ�ɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɥɹ�ɢɡɭɱɟɧɢɹ�
ɨɬɞɟɥɶɧɵɯ� ɩɨɩɭɥɹɰɢɨɧɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚɫɟɥɟɧɢɹ�
�IU�� ɧɚ� ɦɨɞɟɥɢ� Ȼɟɥɝɨɪɨɞɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼɫɹ�
ɛɚɡɚ� ɞɚɧɧɵɯ� ɩɨ� ɮɚɦɢɥɢɹɦ� ɜɤɥɸɱɚɟɬ� ������ ɮɚɦɢɥɢɢ� ɫɪɟɞɢ� �������
ɱɟɥɨɜɟɤ��ɩɪɨɠɢɜɚɸɳɢɯ�ɜ����ɪɚɣɨɧɚɯ�Ȼɟɥɝɨɪɨɞɫɤɨɣ�ɨɛɥɚɫɬɢ��Ⱥɧɚɥɢɡ�
ɩɨɩɭɥɹɰɢɨɧɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɧɚ�
ɭɪɨɜɧɟ� ɪɚɣɨɧɚ� �ɷɥɟɦɟɧɬɚɪɧɚɹ� ɩɨɩɭɥɹɰɢɹ��� ɋɥɭɱɚɣɧɵɣ� ɢɧɛɪɢɞɢɧɝ�
ɩɨ� ɱɚɫɬɨɬɚɦ� ɮɚɦɢɥɢɣ� ɨɰɟɧɢɜɚɥɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɢɡɨɧɢɦɢɢ�IU��ɩɪɟɞɥɨɠɟɧɧɨɝɨ�*URZ�ɢ�0DQJH��Ɋɟɡɭɥɶɬɚɬɵ��ɩɨɥɭɱɟɧɧɵɟ�
ɧɚ� ɨɫɧɨɜɟ� ɞɚɧɧɵɯ� ɨ� ɑɎ�� ɨɬɨɛɪɚɧɧɵɯ� ɩɨ� ɤɪɢɬɟɪɢɹɦ�� ɫɪɚɜɧɢɜɚɥɢɫɶ�
ɫ� ɚɧɚɥɨɝɢɱɧɵɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ� ɧɚɦɢ� ɪɚɧɟɟ� ɩɨ�
ɜɫɟɦ� ɮɚɦɢɥɢɹ�� ɗɮɮɟɤɬɢɜɧɵɦ� ɫɱɢɬɚɥɫɹ� ɬɨɬ� ɤɪɢɬɟɪɢɣ� ɨɬɛɨɪɚ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɮɚɦɢɥɢɣ��ɩɪɢɦɟɧɹɹ�ɤɨɬɨɪɵɣ�ɩɨɥɭɱɚɥɢ�ɑɎ������
ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨ��ɬɨ�ɟɫɬɶ�ɩɨɥɭɱɟɧɧɵɟ�ɧɚ�ɨɫɧɨɜɟ�ɑɎ�ɩɨɩɭɥɹɰɢɨɧɧɨ�
ɝɟɧɟɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɩɨɥɧɨɫɬɶɸ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɩɨ� ɜɫɟɦ� ɮɚɦɢɥɢɹɦ��� ɨɩɢɫɵɜɚɜɲɢɟ� ɩɨɩɭɥɹɰɢɨɧɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� �ɭɪɨɜɟɧɶ�ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ��ɧɚɫɟɥɟɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��
ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɧɚ�ɨɛɥɚɫɬɧɨɦ�ɭɪɨɜɧɟ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɨɩɭɥɹɰɢɨɧɧɨɣ�
ɫɢɫɬɟɦɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ³ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɝɨ´� ɤɪɢɬɟɪɢɹ� ɩɪɢɜɨɞɢɬ�
ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɨɬɫɟɜɭ� ɪɟɞɤɢɯ� ɮɚɦɢɥɢɣ� ±� ɜ� ɚɧɚɥɢɡ� ɜɤɥɸɱɚɟɬɫɹ�
ɩɪɢɦɟɪɧɨ� ɨɞɧɚ� ɱɟɬɜɟɪɬɶ�ɮɚɦɢɥɢɣ� �ɜ� ɰɟɥɨɦ� ɩɨ� ɨɛɥɚɫɬɢ� ������ɑɎ���
ɉɪɢ� ɷɬɨɦ� ɨɛɴɟɦ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɰɟɥɨɦ� ɩɨ� ɨɛɥɚɫɬɢ�
ɨɫɬɚɟɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�ɛɨɥɶɲɢɦ�±�������ɨɬ�ɧɚɫɟɥɟɧɢɹ�ɫɬɚɪɲɟ����ɥɟɬ��
ɢɥɢ� ����� �� ɨɬ� ɜɫɟɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɛɨɥɟɟ� ©ɠɟɫɬɤɨɝɨª�
©ɱɚɫɬɨɬɧɨɝɨª� ɤɪɢɬɟɪɢɹ� ������ ɩɪɢɜɨɞɢɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɨɬɫɟɜɭ� ɤɚɤ�
ɪɟɞɤɢɯ� ɮɚɦɢɥɢɣ�� ɬɚɤ� ɢ� ɧɚɫɟɥɟɧɢɹ�� ɜɤɥɸɱɚɟɦɨɝɨ� ɜ� ɚɧɚɥɢɡ�� ɉɨɫɥɟ�
ɩɪɢɦɟɧɟɧɢɹ� ɤɪɢɬɟɪɢɹ� ɜ� ɰɟɥɨɦ� ɩɨ� ɨɛɥɚɫɬɢ� ɨɫɬɚɟɬɫɹ� ɥɢɲɶ� �����
ɑɎ�� ɤɨɬɨɪɵɟ� ɜɫɬɪɟɱɚɸɬɫɹ� ɭ� ������ɧɚɫɟɥɟɧɢɹ� ɫɬɚɪɲɟ���� ɥɟɬ��ɉɨɫɥɟ�
ɩɪɢɦɟɧɟɧɢɹ� ³ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ´� ɤɪɢɬɟɪɢɹ� ��� ɢ� ɛɨɥɟɟ�� ɜ� ɚɧɚɥɢɡ�
ɜɤɥɸɱɚɟɬɫɹ� ɩɪɢɦɟɪɧɨ� ɨɞɧɚ� ɬɪɟɬɶ� ɮɚɦɢɥɢɣ� �ɜ� ɰɟɥɨɦ� ɩɨ� ɨɛɥɚɫɬɢ�
������ ɑɎ��� ɚ� ɨɛɴɟɦ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɨɫɬɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ�
ɛɨɥɶɲɢɦ�±��������ɤɚɤ�ɢ�ɩɨ�©ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɝɨª�ɤɪɢɬɟɪɢɸ��Ⱥɩɪɢɨɪɧɨ�
ɤɨɥɢɱɟɫɬɜɨ�ɮɚɦɢɥɢɣ��ɜɤɥɸɱɚɟɦɵɯ�ɜ�ɚɧɚɥɢɡ��ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɡɚɜɢɫɢɬ�
ɨɬ�ɨɛɳɟɣ�ɱɢɫɥɟɧɧɨɫɬɢ�ɠɢɬɟɥɟɣ�ɜ�ɢɡɭɱɚɟɦɨɦ�ɪɚɣɨɧɟ��ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� ɷɬɢɦ� ɦɢɧɢɦɚɥɶɧɨɟ� ɱɢɫɥɨ� ɧɚɫɟɥɟɧɢɹ�� ɜɤɥɸɱɚɟɦɨɝɨ� ɜ� ɚɧɚɥɢɡ�� ɩɨ�
ɪɚɣɨɧɚɦ�ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɡɥɢɱɚɟɬɫɹ�±�ɛɨɥɟɟ�ɱɟɦ�ɧɚ�ɩɨɪɹɞɨɤ��ɨɬ����ɞɨ�
���� ɱɟɥɨɜɟɤ���Ɉɞɧɚɤɨ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɪɚɡɥɢɱɢɹ� ɜ� ©ɠɟɫɬɤɨɫɬɢª� ɨɬɛɨɪɚ�
ɞɚɧɧɵɯ� ɤɪɢɬɟɪɢɟɜ�� ɚɛɫɨɥɸɬɧɵɟ� ɡɧɚɱɟɧɢɹ� ɭɪɨɜɧɹ� ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ�
IU�� ɩɨɥɭɱɟɧɧɵɟ� ɩɨɫɥɟ� ɩɪɢɦɟɧɟɧɢɹ� ɞɚɧɧɵɯ� ɤɪɢɬɟɪɢɟɜ� ɫɨɜɩɚɞɚɸɬ�
ɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɚɧɚɥɨɝɢɱɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨ�
ɜɫɟɦ� ɮɚɦɢɥɢɹɦ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢ� ɛɨɥɟɟ� ©ɦɹɝɤɢɟª�
©ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɣª��ɮɚɦɢɥɢɹ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ�ɷɥɟɦɟɧɬɚɪɧɨɣ�ɩɨɩɭɥɹɰɢɢ�
ɭ���ɢ�ɛɨɥɟɟ�ɱɟɥɨɜɟɤ��ɢ�©ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣª� �ɮɚɦɢɥɢɹ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ�
��ɢ�ɛɨɥɟɟ�ɩɨɩɭɥɹɰɢɹ��ɤɪɢɬɟɪɢɢ�ɨɬɛɨɪɚ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɮɚɦɢɥɢɣ��
ɢ� ɛɨɥɟɟ� ©ɠɟɫɬɤɢɣª� ©ɱɚɫɬɨɬɧɵɣª� ɤɪɢɬɟɪɢɣ� ������� ɧɟɫɦɨɬɪɹ� ɧɚ�
ɪɚɡɥɢɱɢɹ�ɜ�ɨɬɛɨɪɟ�ɮɚɦɢɥɢɣ�ɢ�ɨɛɴɟɦɟ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɧɚɫɟɥɟɧɢɹ��ɦɨɝɭɬ�
ɛɵɬɶ� ɷɮɮɟɤɬɢɜɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɞɥɹ� ɚɞɟɤɜɚɬɧɨɣ� ɨɰɟɧɤɢ� ɭɪɨɜɧɹ�
ɩɨɞɪɚɡɞɟɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɸɝɚ� ɐɟɧɬɪɚɥɶɧɨɣ� Ɋɨɫɫɢɢ�� Ɋɚɛɨɬɚ�
ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɮɢɧɚɧɫɨɜɨɣ�ɩɨɞɞɟɪɠɤɟ�ɝɪɚɧɬɚ�ɊȽɇɎ�ʋ������������
©ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɝɟɧɨɮɨɧɞɚ� ɧɚɫɟɥɟɧɢɹ� Ȼɟɥɝɨɪɨɞɫɤɨɣ� ɨɛɥɚɫɬɢ�
ɢ�ɟɝɨ�ɦɟɫɬɚ�ɜ�ɫɢɫɬɟɦɟ�ɪɭɫɫɤɨɝɨ�ɝɟɧɨɮɨɧɞɚ�ɐɟɧɬɪɚɥɶɧɨɣ�Ɋɨɫɫɢɢ��ɩɨ�
ɞɚɧɧɵɦ�ɚɧɬɪɨɩɨɧɢɦɢɤɢ�ª�
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%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��)DPLOLHV��WUDGLWLRQDOO\�XVHG�LQ�SRSXODWLRQ�JHQHWLF�VWXGLHV�DV�
©TXDVLJHQHWLFª�PDUNHUV��+RZHYHU��D�ODUJH�QXPEHU�RI�QDPHV�FRPSOLFDWHV�
WKHLU�WUHDWPHQW��7KHUHIRUH��UHVHDUFKHUV�DUH�OLPLWHG�WR�WKH�DQDO\VLV�RI�VRPH�
RI�WKH�QDPHV��GHWHUPLQLQJ�ZKHQ�D�VXI¿FLHQW�OHYHO�RI�WKHLU�IUHTXHQFLHV�ZLWK�
D�FHUWDLQ�FULWHULRQ��7R�GDWH��WKH�GRPHVWLF�SRSXODWLRQ�JHQHWLFV�DSSOLHG�WKUHH�
FULWHULD� VHSDUDWLQJ� IDPLOLHV�� UDUH� DQG� FRPPRQ�� ©GHPRJUDSKLFª� FULWHULRQ�
�%DODQRYVND\D� (�9�� HW� DO�� ������� ©IUHTXHQF\ª� FULWHULRQ�>(OFKLQRYD� *�,��
HW� DO�� ������� ©WHUULWRULDOª� FULWHULD� �%X]KLORYD�$�3��� �������$LP��&RQGXFW�
D� FRPSDUDWLYH� DQDO\VLV� RI� WKH� VHOHFWLRQ� FULWHULD� FRPPRQ� VXUQDPHV�
�©SRSXODWLRQª�� ©IUHTXHQF\ª�� ©WHUULWRULDOª�� DQG� WKH� SRVVLELOLW\� RI� WKHLU�
XVH� IRU� WKH� VWXG\� RI� LQGLYLGXDO� SRSXODWLRQ� JHQHWLF� FKDUDFWHULVWLFV� RI�

WKH� SRSXODWLRQ� �IU�� RQ� WKH�PRGHO� RI� WKH�%HOJRURG� UHJLRQ��0DWHULDOV� DQG�
PHWKRGV�� 7KH� HQWLUH� GDWDEDVH� RI� VXUQDPHV� LQFOXGHV� ������ QDPHV� RI�
������� SHRSOH� OLYLQJ� LQ� ��� GLVWULFWV� RI� WKH� %HOJRURG� UHJLRQ�� $QDO\VLV�
RI� SRSXODWLRQ� JHQHWLF� FKDUDFWHULVWLFV� FDUULHG� RXW� DW� WKH� GLVWULFW� OHYHO�
�HOHPHQWDU\�SRSXODWLRQ���5DQGRP�LQEUHHGLQJ�LQ�IUHTXHQFLHV�RI�VXUQDPHV�
ZDV�DVVHVVHG�XVLQJ�WKH�FRHI¿FLHQW�LVRQ\P\�IU��SURSRVHG�*URZ�DQG�0DQJH��
7KH�UHVXOWV�REWDLQHG�RQ�WKH�EDVLV�RI�GDWD�RQ�WKH�%ODFN�6HD�)OHHW��VHOHFWHG�
DFFRUGLQJ� WR� WKH� FULWHULD�ZHUH� FRPSDUHG�ZLWK� WKRVH�REWDLQHG�SUHYLRXVO\�
IRU� DOO� QDPH�� (IIHFWLYH� VHOHFWLRQ� FULWHULRQ� WKDW�ZDV� FRQVLGHUHG� FRPPRQ�
VXUQDPHV��ZKLFK�ZDV�REWDLQHG�E\�DSSO\LQJ������),50�UHSUHVHQWDWLYHO\�
GHVFULEH�WKH�SRSXODWLRQ�JHQHWLF�FKDUDFWHULVWLFV��OHYHO�RI�VXEGLYLVLRQ��RI�WKH�
SRSXODWLRQ��5HVXOWV��)RXQG� WKDW�DW� WKH� UHJLRQDO� OHYHO�RI� WKH�RUJDQL]DWLRQ�
RI� WKH�SRSXODWLRQ�XVH� WKH�©GHPRJUDSKLFª�FULWHULRQ� OHDGV� WR�D� VLJQL¿FDQW�
GURSRXW� UDUH� VXUQDPHV� ±� LQ� WKH� DQDO\VLV� LQFOXGHG� DSSUR[LPDWHO\� RQH�
TXDUWHU�RI�WKH�QDPHV��LQ�WKH�ZKROH�DUHD�RI��������%6)���7KH�YROXPH�RI�
WKH�VWXG\�SRSXODWLRQ�LQ�WKH�ZKROH�UHJLRQ�UHPDLQV�IDLUO\�KLJK�±�������RI�
WKH�SRSXODWLRQ�ROGHU�WKDQ����\HDUV��RU�������RI�WKH�WRWDO�SRSXODWLRQ��8VLQJ�
D� ©KDUGª� ©IUHTXHQF\ª� FULWHULRQ� ������ OHDGV� WR� D� VLJQL¿FDQW� GURSRXW� DV�
UDUH�VXUQDPHV�DQG�SRSXODWLRQ� LQFOXGHG�LQ� WKH�DQDO\VLV��$IWHU�DSSOLFDWLRQ�
RI� WKH� FULWHULRQ� LQ� WKH�ZKROH� DUHD� LV� RQO\� �����RI� WKH�%ODFN�6HD� )OHHW��
ZKLFK� DUH� IRXQG� LQ� ������ RI� WKH� SRSXODWLRQ� ROGHU� WKDQ� ��� \HDUV��$IWHU�
DSSO\LQJ� WKH� ©WHUULWRULDOª� FULWHULD� ��� RU� PRUH�� LQ� WKH� DQDO\VLV� LQFOXGHG�
DSSUR[LPDWHO\�RQH�WKLUG�RI�WKH�QDPHV��LQ�WKH�ZKROH�UHJLRQ�������%6)���
DQG�WKH�YROXPH�RI�WKH�VWXG\�SRSXODWLRQ�LV�ODUJH�HQRXJK�±��������DV�ZHOO�DV�
RQ�WKH�©GHPRJUDSKLFª�FULWHULRQ��3ULRUL�WKH�QXPEHU�RI�QDPHV�WR�EH�LQFOXGHG�
LQ�WKH�DQDO\VLV��SULPDULO\�GHSHQGV�RQ�WKH�WRWDO�SRSXODWLRQ�LQ�WKH�VWXG\�DUHD��
,Q�DFFRUGDQFH�ZLWK�WKH�PLQLPXP�QXPEHU�RI�SHRSOH�WR�EH�LQFOXGHG�LQ�WKH�
DQDO\VLV�E\�DUHD�YDULHV�FRQVLGHUDEO\�í�PRUH�WKDQ�DQ�RUGHU�RI�PDJQLWXGH�
�IURP����WR�����SHRSOH���+RZHYHU��GHVSLWH�WKH�GLIIHUHQFHV�LQ�WKH�©ULJLGLW\ª�
RI�GDWD�VHOHFWLRQ�FULWHULD���WKH�DEVROXWH�YDOXHV�RI�WKH�OHYHO�RI�VXEGLYLVLRQ�IU�
��REWDLQHG�DIWHU�WKH�DSSOLFDWLRQ�RI�WKHVH�FULWHULD�DUH�WKH�VDPH�DQG�GR�QRW�
GLIIHU�IURP�VLPLODU�SDUDPHWHUV�IRU�DOO�VXUQDPHV��&RQFOXVLRQ��7KXV��PRUH�
©VRIWª��©GHPRJUDSKLFª��QDPH�RFFXUV�LQ�WKH�HOHPHQWDU\�SRSXODWLRQ�LQ���RU�
PRUH�SHRSOH��DQG�©WHUULWRULDOª��QDPH�RFFXUV� LQ� WZR�RU�PRUH�SRSXODWLRQ��
VHOHFWLRQ� FULWHULD� FRPPRQ� VXUQDPHV�� DQG� PRUH� ©KDUGª� ©IUHTXHQF\ª�
FULWHULRQ��������GHVSLWH�WKH�GLIIHUHQFHV�LQ�WKH�VHOHFWLRQ�RI�WKH�QDPHV�DQG�
WKH�DPRXQW�RI�WKH�VWXG\�SRSXODWLRQ�FDQ�EH�HIIHFWLYHO\�XVHG�IRU�DQ�DGHTXDWH�
DVVHVVPHQW�RI�WKH�OHYHO�RI�SRSXODWLRQ�VXEGLYLVLRQ�VRXWK�RI�&HQWUDO�5XVVLD��
7KLV� ZRUN� ZDV� VXSSRUWHG� E\� JUDQW� 5+)�ʋ������������ ©6WXG\� RI� WKH�
VWUXFWXUH�RI� WKH�JHQH�SRRO�RI� WKH�SRSXODWLRQ�RI� WKH�%HOJRURG� UHJLRQ�DQG�
LWV�SODFH�LQ�WKH�V\VWHP�RI�WKH�5XVVLDQ�JHQH�SRRO�&HQWUDO�5XVVLD��DFFRUGLQJ�
DQWKURSRQLPLFV�ª�

ȾɂɇȺɆɂɄȺ� ɊɈɋɌȺ� ɉȿɊȿȼɂȼȺȿɆɈȽɈ� ɊȺɄȺ� ɉɈɑɄɂ� ɍ�
ɅȺȻɈɊȺɌɈɊɇɕɏ� ɄɊɕɋ� ɉɊɂ� ȾɅɂɌȿɅɖɇɈɆ� ȼȼȿȾȿɇɂɂ�
ɗɄɋɌɊȺɄɌȺ�ȺȼɊȺɇȺ�ɅȿɄȺɊɋɌȼȿɇɇɈȽɈ
ɇ�Ⱥ�� ɇɚɜɨɥɨɤɢɧ�� Ⱦ�Ⱥ�� Ɇɭɞɪɚɤ�� ɇ�ȼ�� Ʉɨɪɱɚɤɨɜ�� ɋ�Ⱥ�� Ɍɵɱɢɧɚ�� Ʉ�Ʉ��
Ʉɪɸɤɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ɇ��Ɇɚɫɥɹɤɨɜɚ��ɞ�ɛ�ɧ���ɩɪɨɮ��
ɇ�ȼ��ɉɨɥɭɤɨɧɨɜɚ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɜɟɥɢɱɟɧɢɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ�
ɨɬ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ� ɨɩɪɟɞɟɥɹɟɬ� ɩɨɢɫɤ�
ɧɨɜɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɫ� ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ�
ɚɤɬɢɜɧɨɫɬɶɸ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ��
ɤɨɬɨɪɵɟ�� ɤɚɤ� ɢɡɜɟɫɬɧɨ�� ɨɛɥɚɞɚɸɬ� ɫɥɚɛɵɦɢ� ɩɨɛɨɱɧɵɦɢ� ɷɮɮɟɤɬɚɦɢ��
ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɭɸ� ɝɪɭɩɩɭ� ɜ� ɷɬɨɦ� ɨɬɧɨɲɟɧɢɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɫɨɛɨɣ� ɪɚɫɬɢɬɟɥɶɧɵɟ� ɮɥɚɜɨɧɨɢɞɵ� �ȿ�Ⱦ�� Ƚɨɥɶɛɟɪɝ�� ������� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɢɧɚɦɢɤɢ� ɪɨɫɬɚ� ɩɟɪɟɜɢɬɨɝɨ� ɪɚɤɚ�
ɩɨɱɤɢ� ɭ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɤɪɵɫ� ɩɪɢ� ɩɟɪɨɪɚɥɶɧɨɦ� ɢ� ɜɧɭɬɪɢɦɵɲɟɱɧɨɦ�
ɜɜɟɞɟɧɢɢ� ɷɤɫɬɪɚɤɬɚ� ɚɜɪɚɧɚ� ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɏɥɚɜɨɧɨɢɞɫɨɞɟɪɠɚɳɢɣ� ɷɤɫɬɪɚɤɬ� ɚɜɪɚɧɚ� ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ� �*UDWLROD�
RI¿FLQDOLV��� ��� ɛɟɥɵɯ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɤɪɵɫ� ɫɚɦɰɨɜ� ɫ� ɩɟɪɟɜɢɬɵɦ�
ɪɚɤɨɦ� ɩɨɱɤɢ� ɊȺ�� Ⱦɢɡɚɣɧ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� ɷɤɫɩɟɪɢɦɟɧɬ� ɩɪɨɜɨɞɢɥɫɹ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɟ� ɫ� ɪɭɤɨɜɨɞɫɬɜɚɦɢ� ɩɨ� ɞɨɤɥɢɧɢɱɟɫɤɢɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ�
ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɫɪɟɞɫɬɜ� �ɏɚɛɪɢɟɜ� Ɋ�ɍ��� ������ Ɇɢɪɨɧɨɜ� Ⱥ�ɇ��� �������
ɀɢɜɨɬɧɵɟ� ɫ� ɩɟɪɟɜɢɬɵɦ� ɪɚɤɨɦ� ɩɨɱɤɢ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�
ɩɨ� �� ɤɪɵɫ� ɜ� ɤɚɠɞɨɣ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ɛɵɥɢ� ɤɨɧɬɪɨɥɶɧɵɟ� ɠɢɜɨɬɧɵɟ��
ɧɟ� ɩɨɞɜɟɪɝɚɸɳɢɟɫɹ� ɜɨɡɞɟɣɫɬɜɢɸ�� ȼɨ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩɚɯ� ɷɤɫɬɪɚɤɬ�
ɚɜɪɚɧɚ�ɜɜɨɞɢɥɫɹ�ɜɧɭɬɪɢɦɵɲɟɱɧɨ�ɢ�ɩɟɪɨɪɚɥɶɧɨ�ɜ�ɞɨɡɢɪɨɜɤɟ�����ɦɝ�
ɤɝ�ɟɠɟɞɧɟɜɧɨ�ɫɨ�ɜɬɨɪɨɝɨ�ɞɧɹ�ɩɨɫɥɟ�ɩɟɪɟɜɢɜɤɢ��ȿɠɟɞɧɟɜɧɨ�ɜ�ɬɟɱɟɧɢɟ�
��� ɞɧɟɣ� ɩɪɨɢɡɜɨɞɢɥɢ� ɡɚɦɟɪɵ� ɨɛɴɟɦɚ� ɨɩɭɯɨɥɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ�
ɜɧɭɬɪɢɦɵɲɟɱɧɨɦ�ɜɜɟɞɟɧɢɢ�ɷɤɫɬɪɚɤɬɚ�ɚɜɪɚɧɚ�ɨɬɦɟɱɚɥɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
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ɡɧɚɱɢɦɨɟ� �S�������� ɡɚɦɟɞɥɟɧɢɟ� ɬɟɦɩɨɜ� ɪɨɫɬɚ� ɩɟɪɟɜɢɜɚɟɦɨɝɨ� ɪɚɤɚ�
ɩɨɱɤɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ�ɜɨ�ɜɫɟ�ɞɧɢ�ɢɡɦɟɪɟɧɢɣ��ɇɚ�ɦɨɦɟɧɬ�
ɨɤɨɧɱɚɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɨɛɴɟɦ�ɨɩɭɯɨɥɢ�ɜ�ɝɪɭɩɩɟ�ɫ�ɜɧɭɬɪɢɦɵɲɟɱɧɵɦ�
ɜɜɟɞɟɧɢɟɦ�ɚɜɪɚɧɚ�ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ�����������ɫɦ3��ɛɵɥ�ɧɚ�����ɦɟɧɶɲɟ�
�S��������� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɟ� ��������� ɫɦ3���ɉɪɢ� ɩɟɪɨɪɚɥɶɧɨɦ� ɜɟɞɟɧɢɢ�
ɷɤɫɬɪɚɤɬɚ� ɚɜɪɚɧɚ� ɧɚɛɥɸɞɚɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� �ɪ�������
ɡɚɦɟɞɥɟɧɢɟ�ɬɟɦɩɨɜ�ɪɨɫɬɚ�ɨɩɭɯɨɥɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ�ɬɨɥɶɤɨ�
ɫ���ɞɧɹ�ɩɨ���ɞɟɧɶ��ɋ���ɞɧɹ�ɨɬɦɟɱɚɥɢ�ɭɜɟɥɢɱɟɧɢɟ�ɬɟɦɩɨɜ�ɪɨɫɬɚ�ɪɚɤɚ�
ɩɨɱɤɢ�ɢ�ɤ�ɤɨɧɰɭ�ɷɤɫɩɟɪɢɦɟɧɬɚ��ɯɨɬɹ�ɨɩɭɯɨɥɶ�ɢ�ɢɦɟɥɚ�ɦɟɧɶɲɢɣ�ɨɛɴɟɦ��
ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɟ��ɡɧɚɱɢɦɵɯ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɨɬɥɢɱɢɣ�ɧɟ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��
ȼɵɜɨɞɵ�� ȼɧɭɬɪɢɦɵɲɟɱɧɨɟ� ɜɜɟɞɟɧɢɟ� ɷɤɫɬɪɚɤɬɚ� ɚɜɪɚɧɚ� ɹɜɥɹɟɬɫɹ�
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ�� ɢ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɩɥɚɜɧɨɣ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ�
ɞɢɧɚɦɢɤɨɣ� ɫɧɢɠɟɧɢɹ� ɪɨɫɬɚ� ɨɩɭɯɨɥɢ�� ɫ� ɭɦɟɧɶɲɟɧɢɟɦ� ɤɨɧɟɱɧɨɝɨ�
ɨɛɴɟɦɚ�ɨɩɭɯɨɥɢ�ɧɚ�����ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��ɉɪɢ�ɩɟɪɨɪɚɥɶɧɨɦ�
ɜɜɟɞɟɧɢɢ� ɷɤɫɬɪɚɤɬɚ� ɚɜɪɚɧɚ� ɞɢɧɚɦɢɤɚ� ɪɨɫɬɚ� ɨɩɭɯɨɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɨ�ɨɬɥɢɱɚɥɚɫɶ�ɬɨɥɶɤɨ�ɞɨ���ɫɭɬɨɤ��ɚ�ɤ�ɨɤɨɧɱɚɧɢɸ�ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɨɛɴɟɦ�ɨɩɭɯɨɥɢ�ɫɬɚɥ�ɩɪɢɛɥɢɠɚɬɶɫɹ�ɤ�ɤɨɧɬɪɨɥɶɧɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ�
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,QWURGXFWLRQ�� ,QFUHDVHG� PRUELGLW\� DQG� PRUWDOLW\� UDWHV� RI� PDOLJQDQW�
QHRSODVPV�GHWHUPLQHV�WKH�VHDUFK�IRU�QHZ�ELRORJLFDOO\�DFWLYH�FRPSRXQGV�
ZLWK�DQWLWXPRU�DFWLYLW\��LQFOXGLQJ�SODQW�RULJLQ��ZKLFK�DUH�NQRZQ�WR�KDYH�ORZ�
VLGH�HIIHFWV��7KH�PRVW�SURPLVLQJ�JURXS�LQ�WKLV�UHVSHFW�DUH�SODQW�ÀDYRQRLGV�
�('�*ROEHUJ���������$LP��7R�UHVHDUFK�WKH�G\QDPLFV�RI�JURZWK�RI�NLGQH\�
FDQFHU�LQRFXODWHG�LQ�ODERUDWRU\�UDWV�WR�H[SORUH�ZLWK�RUDO�DQG�LQWUDPXVFXODU�
DGPLQLVWUDWLRQ� RI� H[WUDFW� *UDWLROD� 2I¿FLQDOLV�� 0DWHULDOV� DQG� PHWKRGV��
)ODYRQRLG� FRQWDLQLQJ� H[WUDFW� RI� +DXUDQ� GUXJ� �*UDWLROD� RI¿FLQDOLV��� ���
ZKLWH�PDOH� ODERUDWRU\� UDWV� LQRFXODWHG�ZLWK�NLGQH\�FDQFHU�5$�'HVLJQ�RI�
WKH� H[SHULPHQW�� WKH� H[SHULPHQW� ZDV� FRQGXFWHG� LQ� DFFRUGDQFH� ZLWK� WKH�
JXLGHOLQHV�RQ�SUHFOLQLFDO�VWXGLHV�RI�GUXJV��.KDEULHY�58��������0LURQRY�
$1���������$QLPDOV� LQRFXODWHG�ZLWK�NLGQH\�FDQFHU�ZHUH�GLYLGHG� LQWR���
JURXSV�RI���UDWV�HDFK��&RQWURO�DQLPDOV�ZHUH�QRW�H[SRVHG�LQ�WKH�¿UVW�JURXS��
+DXUDQ�H[WUDFW�ZDV�LQMHFWHG�LQWUDPXVFXODUO\�DQG�RUDOO\�LQ�D�GRVDJH�RI�����
PJ���NJ�GDLO\�IURP�WKH�VHFRQG�GD\�DIWHU�LQRFXODWLRQ�LQ�WKH�VHFRQG�DQG�WKLUG�
JURXSV��0HDVXUHPHQWV�RI� WXPRU�YROXPH�ZHUH�DGPLQLVWHUHG�GDLO\� IRU����
GD\V��5HVXOWV��6WDWLVWLFDOO\�VLJQL¿FDQW��S��������VORZGRZQ�WUDQVSODQWDEOH�
NLGQH\� FDQFHU� FRPSDUHG� WR� FRQWURO� DOO� WKH� GD\V� RI� PHDVXUHPHQWV� ZDV�
REVHUYHG� E\� DGPLQLVWHUHG� LQWUDPXVFXODUO\� RI� +DXUDQ� H[WUDFW�� 7XPRU�
YROXPH� LQ� WKH� JURXS� ZLWK� LQWUDPXVFXODU� RI� +DXUDQ� H[WUDFW� ����������
FP3�� ZDV� ���� ORZHU� �S��������� WKDQ� LQ� FRQWUROV� ��������� FP3�� DW� WKH�
HQG�RI� WKH� H[SHULPHQW�� 6WDWLVWLFDOO\� VLJQL¿FDQW� �S�������� VORZLQJ� WXPRU�
JURZWK�FRPSDUHG�ZLWK� WKH� FRQWURO�ZDV�REVHUYHG�E\�RUDOO\� DGPLQLVWHUHG�
ZLWK�+DXUDQ�H[WUDFW�RQO\�IURP�WKH��G�GD\�WR�WKH��WK�GD\��*URZWK�LQFUHDVH�
RI� NLGQH\� FDQFHU� DUH� FHOHEUDWHG� IURP� WKH� �WK� GD\�� 6LJQL¿FDQW� VWDWLVWLFDO�
GLIIHUHQFHV�ZHUH�UHYHDOHG�E\�WKH�HQG�RI�WKH�H[SHULPHQW��DOWKRXJK�WKH�WXPRU�
KDG�D�VPDOOHU�YROXPH�WKDQ�WKH�FRQWURO��&RQFOXVLRQ��7KH�LQWUDPXVFXODU�RI�
+DXUDQ�H[WUDFW� LV� WKH�PRVW�HIIHFWLYH�DQG� LW� LV�DFFRPSDQLHG�E\�D�VPRRWK�
SRVLWLYH�G\QDPLFV�UHGXFWLRQ�RI�WXPRU�JURZWK�ZLWK�D�UHGXFWLRQ�RI�WKH�¿QDO�
WXPRU� YROXPH� E\� ���� FRPSDUHG�ZLWK� WKH� FRQWURO�� '\QDPLFV� RI� WXPRU�
JURZWK� VLJQL¿FDQWO\� GLIIHUHQW� E\� DGPLQLVWHUHG� RUDOO\� RI� +DXUDQ� H[WUDFW�
RQO\�XS�WR���GD\V��DQG�WKH�WXPRU�YROXPH�ZDV�FORVHU�WR�WKH�FRQWURO�YDOXHV�DW�
WKH�HQG�RI�WKH�H[SHULPHQW�

ɊɈɅɖ� ɈɄɂɋɅɂɌȿɅɖɇɈɃ� ɆɈȾɂɎɂɄȺɐɂɂ� ȻȿɅɄɈȼ� ɂ�
ɋɂɋɌȿɆɕ� ȽɅɍɌȺɌɂɈɇȺ� ȼ� ȾɂɁɊȿȽɍɅəɐɂɂ� ȺɉɈɉɌɈɁȺ�
ɈɉɍɏɈɅȿȼɕɏ�ɄɅȿɌɈɄ�Ʌɂɇɂɂ�-85.$7
Ⱥ�ɂ��ɇɚɭɦɨɜɚ��ȿ�ȼ��Ɂɚɤɢɪɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ȼ��Ɋɹɡɚɧɰɟɜɚ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ȿ�Ⱥ��ɋɬɟɩɨɜɚɹ��ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�Ʌ��ɇɨɫɚɪɟɜɚ
ɋɢɛɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɍɨɦɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɞɧɢɦ�ɢɡ�ɲɢɪɨɤɨ�ɢɡɭɱɚɟɦɵɯ�ɜɨɩɪɨɫɨɜ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ� ɦɟɞɢɰɢɧɵ� ɹɜɥɹɟɬɫɹ� ɧɚɪɭɲɟɧɢɟ� ɪɟɚɥɢɡɚɰɢɢ�
ɚɩɨɩɬɨɡɚ�� ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ�
ɫɬɪɟɫɫɚ��Ɇɢɲɟɧɶɸ�ɚɤɬɢɜɧɵɯ�ɮɨɪɦ�ɤɢɫɥɨɪɨɞɚ�ɩɪɢ�ɨɩɭɯɨɥɟɜɨɦ�ɪɨɫɬɟ�
ɹɜɥɹɸɬɫɹ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɛɟɥɤɨɜɵɟ�ɫɬɪɭɤɬɭɪɵ�ɤɥɟɬɤɢ��ɇɟɨɛɪɚɬɢɦɨɣ�

ɦɨɞɢɮɢɤɚɰɢɟɣ� ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ� ɨɫɬɚɬɤɨɜ� ɧɚ� ɭɪɨɜɧɟ� ɩɟɪɜɢɱɧɨɣ�
ɫɬɪɭɤɬɭɪɵ� ɛɟɥɤɚ� ɹɜɥɹɟɬɫɹ� ɤɚɪɛɨɧɢɥɢɪɨɜɚɧɢɟ�� Ɉɤɢɫɥɢɬɟɥɶɧɨ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ�ɩɪɨɬɟɢɧɵ�ɫɬɚɧɨɜɹɬɫɹ�ɧɚɢɛɨɥɟɟ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ�
ɤ� ɩɪɨɬɟɨɥɢɡɭ� ɢ� ɹɜɥɹɸɬɫɹ� ɪɟɝɭɥɹɬɨɪɧɵɦɢ� ɦɨɥɟɤɭɥɚɦɢ� ɪɚɡɥɢɱɧɵɯ�
ɤɥɟɬɨɱɧɵɯ�ɮɭɧɤɰɢɣ��ɜ�ɱɚɫɬɧɨɫɬɢ��ɚɩɨɩɬɨɡɚ��ȼɚɠɧɚɹ�ɪɨɥɶ�ɜ�ɫɧɢɠɟɧɢɢ�
ɬɨɤɫɢɱɟɫɤɨɝɨ�ɞɟɣɫɬɜɢɹ�ɚɤɬɢɜɧɵɯ�ɮɨɪɦ�ɤɢɫɥɨɪɨɞɚ�ɨɬɜɨɞɢɬɫɹ�ɫɢɫɬɟɦɟ�
ɝɥɭɬɚɬɢɨɧɚ��ɉɪɢ�ɟɝɨ�ɞɟɣɫɬɜɢɢ�ɨɛɪɚɡɭɸɬɫɹ�ɫɦɟɲɚɧɧɵɟ�ɞɢɫɭɥɶɮɢɞɵ�ɫ�
ɬɢɨɥɨɜɵɦɢ�ɝɪɭɩɩɚɦɢ�ɛɟɥɤɨɜ�±�6�ɝɥɭɬɚɬɢɨɧɢɥɢɪɨɜɚɧɢɟ��ɱɬɨ�ɡɚɳɢɳɚɟɬ�
ɛɟɥɤɨɜɵɟ� ɦɨɥɟɤɭɥɵ� ɨɬ� ɧɟɨɛɪɚɬɢɦɨɣ� ɨɤɢɫɥɢɬɟɥɶɧɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ�
ɢ� ɪɟɝɭɥɢɪɭɟɬ� ɢɯ� ɚɤɬɢɜɧɨɫɬɶ�� Ɉɫɬɚɟɬɫɹ� ɧɟɢɡɭɱɟɧɧɵɦ� ɜɨɩɪɨɫ� ɨɛ�
ɭɱɚɫɬɢɢ�ɨɤɢɫɥɢɬɟɥɶɧɨɣ�ɦɨɞɢɮɢɤɚɰɢɢ�ɛɟɥɤɨɜ�ɢ�ɫɢɫɬɟɦɵ�ɝɥɭɬɚɬɢɨɧɚ�ɜ�
ɩɪɨɰɟɫɫɟ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ�ɝɢɛɟɥɢ�ɨɩɭɯɨɥɟɜɵɯ�ɤɥɟɬɨɤ�
ɥɢɧɢɢ� -XUNDW�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɪɨɥɶ� ɨɤɢɫɥɢɬɟɥɶɧɨɣ�
ɦɨɞɢɮɢɤɚɰɢɢ�ɛɟɥɤɨɜ�ɢ�ɫɢɫɬɟɦɵ�ɝɥɭɬɚɬɢɨɧɚ�ɜ�ɞɢɡɪɟɝɭɥɹɰɢɢ�ɚɩɨɬɨɡɚ�
ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɨɤ� ɥɢɧɢɢ� -XUNDW�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉɭɥɶɬɭɪɚ�
ɨɩɭɯɨɥɟɜɨɣ� ɤɥɟɬɨɱɧɨɣ� ɥɢɧɢɢ� -XUNDW� �Ɍ�ɥɢɦɮɨɛɥɚɫɬɧɵɣ� ɥɟɣɤɨɡ�
ɱɟɥɨɜɟɤɚ�� ɢ� ɥɢɦɮɨɰɢɬɵ� ɤɪɨɜɢ�� ɩɨɥɭɱɟɧɧɵɟ� ɭ� ɡɞɨɪɨɜɵɯ� ɞɨɧɨɪɨɜ��
Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ� ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɨɤ� ɥɢɧɢɢ� -XUNDW� ɩɪɨɜɨɞɢɥɢ�
ɫɭɫɩɟɧɡɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ� ɜ� ɩɨɥɧɨɣ� ɩɢɬɚɬɟɥɶɧɨɣ� ɫɪɟɞɟ� 530,�
������ ȼɵɞɟɥɟɧɢɟ� ɦɨɧɨɧɭɤɥɟɚɪɧɵɯ� ɥɟɣɤɨɰɢɬɨɜ� ɢɡ� ɜɟɧɨɡɧɨɣ� ɤɪɨɜɢ�
ɩɪɨɜɨɞɢɥɢ� ɦɟɬɨɞɨɦ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ� ɧɚ� ɝɪɚɞɢɟɧɬɟ� ɩɥɨɬɧɨɫɬɢ�
Ɏɢɤɨɥɥɚ��ɚ� ɡɚɬɟɦ�ɥɢɦɮɨɰɢɬɨɜ�±�ɧɚ�ɝɪɚɞɢɟɧɬɟ�ɉɟɪɤɨɥɥɚ��Ɉɰɟɧɢɜɚɥɢ�
ɪɟɚɥɢɡɚɰɢɸ� ɚɩɨɩɬɨɡɚ�� ɚɤɬɢɜɧɨɫɬɶ� ɤɚɫɩɚɡɵ���� ɤɨɧɰɟɧɬɪɚɰɢɸ�
ɝɢɞɪɨɤɫɢɥɶɧɨɝɨ� ɪɚɞɢɤɚɥɚ�� ɩɚɪɚɦɟɬɪɵ� ɫɢɫɬɟɦɵ� ɝɥɭɬɚɬɢɨɧɚ�� ɭɪɨɜɟɧɶ�
ɨɤɢɫɥɢɬɟɥɶɧɨ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɜ� ɢɡɭɱɚɟɦɵɯ� ɤɥɟɬɤɚɯ��
ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɨɛɪɚɛɨɬɤɭ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɨɞɢɥɢ�
ɩɪɢ� ɩɨɦɨɳɢ� ɩɪɨɝɪɚɦɦɵ� 6366� ������ Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɩɨɩɬɨɡ� ɢɥɢ�
ɝɟɧɟɬɢɱɟɫɤɢ� ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɚɹ� ɝɢɛɟɥɶ� ɤɥɟɬɤɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɫɨɛɨɣ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ� ɦɟɯɚɧɢɡɦ� ɭɫɬɪɚɧɟɧɢɹ� ɢɡɛɵɬɨɱɧɵɯ� ɢ�
�ɢɥɢ�� ɮɭɧɤɰɢɨɧɚɥɶɧɨ� ɧɟɩɨɥɧɨɰɟɧɧɵɯ� ɤɥɟɬɨɤ�� ɤɨɬɨɪɵɣ� ɧɚɯɨɞɢɬɫɹ�
ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɛɟɥɤɨɜɵɯ� ɮɚɤɬɨɪɨɜ� ɬɪɚɧɫɤɪɢɩɰɢɢ� ɢ� ɪɟɚɥɢɡɭɟɬɫɹ�
ɫɟɦɟɣɫɬɜɨɦ� ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ� ɤɚɫɩɚɡ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ�
ɰɢɫɬɟɢɧɩɪɨɬɟɚɡɧɵɦ� ɦɟɯɚɧɢɡɦɨɦ� ɞɟɣɫɬɜɢɹ�� ȼ� ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɤɚɯ�
ɥɢɧɢɢ�-XUNDW�ɧɚɛɥɸɞɚɥɨɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɡɧɚɱɢɦɨɟ�ɫɧɢɠɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�
ɚɧɧɟɤɫɢɧ�ɩɨɥɨɠɢɬɟɥɶɧɵɯ�ɤɥɟɬɨɤ��ɜ�����ɪɚɡɚ��ɢ�ɚɤɬɢɜɧɨɫɬɢ�ɤɚɫɩɚɡɵ���
�ɜ� ���� ɪɚɡ��� ɩɨɜɵɲɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɝɢɞɪɨɤɫɢɥɶɧɨɝɨ� ɪɚɞɢɤɚɥɚ� �ɜ�
����ɪɚɡ���ɤɚɪɛɨɧɢɥɢɪɨɜɚɧɧɵɯ�ɛɟɥɤɨɜ��ɜ�����ɪɚɡɚ���ɛɟɥɤɨɜɨ�ɫɜɹɡɚɧɧɨɝɨ�
ɝɥɭɬɚɬɢɨɧɚ� �ɜ� ���� ɪɚɡ��� ɨɛɳɟɝɨ� ɝɥɭɬɚɬɢɨɧɚ� �ɜ� ���� ɪɚɡ��� *6+� �ɜ� ����
ɪɚɡ���*66*��ɜ�����ɪɚɡɚ���ɜɟɥɢɱɢɧɵ�*6+�*66*��ɜ�����ɪɚɡ���ɭɜɟɥɢɱɟɧɢɟ�
ɚɤɬɢɜɧɨɫɬɢ� Ƚɉ� �ɜ� ���� ɪɚɡ�� ɢ� ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ȽɊ� �ɜ� ���� ɪɚɡɚ��
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɥɢɦɮɨɰɢɬɚɦɢ� ɤɪɨɜɢ� ɡɞɨɪɨɜɵɯ� ɞɨɧɨɪɨɜ�� ȼɵɜɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɞɨɤɚɡɚɥɨ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ� ɫɬɪɟɫɫɚ��
ɩɨɜɵɲɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɨɤɢɫɥɢɬɟɥɶɧɨ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�
ɛɟɥɤɨɜ� ɧɚ� ɮɨɧɟ� ɞɢɫɛɚɥɚɧɫɚ� ɜ� ɫɢɫɬɟɦɟ� ɝɥɭɬɚɬɢɨɧɚ� ɢ� ɫɧɢɠɟɧɢɹ�
ɚɤɬɢɜɧɨɫɬɢ�ɤɚɫɩɚɡɵ���ɩɪɢ�ɨɩɭɯɨɥɟɜɨɣ�ɩɪɨɝɪɟɫɫɢɢ��ɉɨɤɚɡɚɧɨ�ɭɱɚɫɬɢɟ�
ɤɚɪɛɨɧɢɥɶɧɵɯ� ɢ� 6�ɝɥɭɬɚɬɢɨɧɢɥɢɪɨɜɚɧɵɯ� ɩɪɨɢɡɜɨɞɧɵɯ� ɛɟɥɤɨɜ�
ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɚɩɨɩɬɨɡɚ�� ɱɬɨ� ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɤɚɤ� ɨɞɢɧ� ɢɡ�
ɜɨɡɦɨɠɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ�ɭɫɤɨɥɶɡɚɧɢɹ�ɨɬ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ�ɝɢɛɟɥɢ�

7+(�52/(�2)�2;,'$7,9(�02',),&$7,21�2)�3527(,16�$1'�
*/87$7+,21(� ,1� '<65(*8/$7,21� 2)� -8.$57� &$1&(5�
&(//6�$323726,6
$�,��1DXPRYD��(�9��=DNLURYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��1�9��5\D]DQWVHYD��'0HG6FL��3URI��
(�$��6WHSRYD\D��&DQG0HG6FL��$VVRF��3URI��2�/��1RVDUHYD
6\EHULDQ�VWDWH�PHGLFDO�XQLYHUVLW\��7RPVN��5XVVLD

,QWURGXFWLRQ��1RZDGD\V�RQH�RI�WKH�ZLGHO\�VWXGLHG�LVVXHV�RI�IXQGDPHQWDO�
PHGLFLQH� LV� GLVRUGHU� LQ� DSRSWRVLV� UHDOL]DWLRQ��ZKLFK� LV� DFFRPSDQLHG� E\�
R[LGDWLYH�VWUHVV�IRUPDWLRQ��7KH�WDUJHW�IRU�UHDFWLYH�R[\JHQ�VSHFLHV�LQ�WXPRU�
JURZWK�LV��¿UVW�RI�DOO��SURWHLQ�VWUXFWXUHV�RI�FHOOV��,UUHYHUVLEOH�PRGL¿FDWLRQ�
RI� DPLQR�DFLG� UHVLGXHV� DW� WKH� OHYHO� RI� SULPDU\� SURWHLQ� VWUXFWXUH� LV�
FDUERQ\ODWLRQ�� 2[LGDWLRQ�PRGL¿HG� SURWHLQV� EHFRPH� PRUH� VHQVLWLYH� WR�
SURWHRO\VLV� DQG� DUH� UHJXODWRU\� PROHFXOHV� RI� YDULRXV� FHOO� IXQFWLRQV�� LQ�
SDUWLFXODU�� DSRSWRVLV�� $� SHFXOLDU� UROH� LQ� GHFUHDVLQJ� WKH� WR[LF� HIIHFW� RI�
UHDFWLYH� R[\JHQ� VSHFLHV� LV� JLYHQ� WR� WKH� JOXWDWKLRQH� V\VWHP�� 8QGHU� LWV�
HIIHFW�PL[HG�GLVXO¿GHV�ZLWK�WKLRO�JURXSV�DUH�IRUPHG�±�6�JOXWDWKLRQ\ODWLRQ��
ZKLFK�SURWHFWV�SURWHLQ�PROHFXOHV�IURP�LUUHYHUVLEOH�R[LGDWLYH�PRGL¿FDWLRQ�
DQG�UHJXODWHV�WKHLU�DFWLYLW\��7KH�UROH�RI�R[LGDWLYH�PRGL¿FDWLRQ�RI�SURWHLQV�
DQG� JOXWDWKLRQH� LQ� UHDOL]LQJ� SURJUDPPHG� GHDWK� RI� -XNDUW� FDQFHU� FHOOV�
UHPDLQV�XQVWXGLHG��$LP��7R�GHWHUPLQH�WKH�UROH�RI�R[LGDWLYH�PRGL¿FDWLRQ�RI�
SURWHLQV�DQG�JOXWDWKLRQH�LQ�G\VUHJXODWLRQ�RI�-XNDUW�FDQFHU�FHOOV�DSRSWRVLV��
0DWHULDOV�DQG�PHWKRGV��7KH�FXOWXUH�RI�-XNDUW�FDQFHU�FHOOV��KXPDQ�7�OLQHDJH�
O\PSKREODVWLF� OHXNHPLD�� DQG� EORRG� O\PSKRF\WHV� WDNHQ� IURP� KHDOWK\�
GRQRUV�� &XOWLYDWLRQ� RI� -XNDUW� FDQFHU� FHOOV� ZDV� FDUULHG� RXW� LQ� FRPSOHWH�
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PHGLXP�530,������� ,VRODWLRQ� RI�PRQRQXFOHDU� OHXNRF\WHV� IURP�YHQRXV�
EORRG�ZDV�FRQGXFWHG�XVLQJ�)LFROO�GHQVLW\�JUDGLHQW��WKHQ�O\PSKRF\WHV�ZHUH�
LVRODWHG�E\�3HUFROO�GHQVLW\�JUDGLHQW��5HDOL]DWLRQ�RI� DSRSWRVLV�� FDVSDVH���
DFWLYLW\��FRQFHQWUDWLRQ�RI�K\GUR[\O�UDGLFDO��SDUDPHWHUV�RI�WKH�JOXWDWKLRQH�
V\VWHP�DV�ZHOO�DV�WKH�OHYHO�RI�R[LGDWLRQ�PRGL¿HG�SURWHLQV�LQ�WKH�UHVHDUFKHG�
FHOOV� ZHUH� HVWLPDWHG�� 7KH� ¿QGLQJV� ZHUH� VWDWLVWLFDOO\� SURFHVVHG� XVLQJ�
6366������ VRIWZDUH��5HVXOWV��$SRSWRVLV�RU�JHQHWLFDOO\�SURJUDPPHG�FHOO�
GHDWK�LV�D�SK\VLRORJLFDO�PHFKDQLVP�UHPRYLQJ�H[FHVV�DQG�RU�IXQFWLRQDOO\�
LQDGHTXDWH�FHOOV��ZKLFK�LV�FRQWUROOHG�E\�SURWHLQ�WUDQVFULSWLRQ�IDFWRUV�DQG�
UHDOL]HG� E\� WKH� IDPLO\� RI� LQWUDFHOOXODU� FDVSDVHV� ZLWK� F\VWHLQH�SURWHDVH�
PHFKDQLVP�RI�DFWLRQ��,Q�FRPSDULVRQ�ZLWK�EORRG�O\PSKRF\WHV�RI�KHDOWK\�
GRQRUV�LQ�-XNDUW�FDQFHU�FHOOV�ZH�REVHUYHG�D�UHOLDEO\�VLJQL¿FDQW�GHFUHDVH�
LQ�WKH�QXPEHU�RI�DQQH[LQ�SRVLWLYH�FHOOV������WLPHV��DQG�FDVSDVH���DFWLYLW\�
����� WLPHV��� D� ULVH� LQ� WKH� FRQFHQWUDWLRQ� RI� K\GUR[\O� UDGLFDO� ����� WLPHV���
FDUERQ\ODWHG�SURWHLQV������WLPHV���SURWHLQ�ERXQG�JOXWDWKLRQH������WLPHV���
JHQHUDO� JOXWDWKLRQH� ����� WLPHV��� *6+� ����� WLPHV��� *66*� ����� WLPHV���
*6+�*66*������WLPHV���DQ�LQFUHDVH�LQ�*3�DFWLYLW\������WLPHV��DQG�D�IDOO�
LQ�*5�DFWLYLW\� ����� WLPHV���&RQFOXVLRQ��7KH�VWXG\�KDV�SURYHG�IRUPDWLRQ�
RI�R[LGDWLYH�VWUHVV��DQ�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�R[LGDWLRQ�PRGL¿HG�
SURWHLQV�DJDLQVW�WKH�EDFNJURXQG�RI�JOXWDWKLRQH�V\VWHP�LPEDODQFH�DQG�D�IDOO�
LQ�FDVSDVH���DFWLYLW\�LQ�WXPRU�SURJUHVVLRQ��3DUWLFLSDWLRQ�RI�FDUERQ\O�DQG�
6�JOXWDWKLRQ\ODWHG� SURWHLQ� GHULYDWLYHV� LQ� DSRSWRVLV� UHDOL]DWLRQ� KDV� EHHQ�
GHPRQVWUDWHG��ZKLFK�PD\�EH�FRQVLGHUHG�DV�RQH�RI�WKH�SRVVLEOH�YDULDQWV�RI�
DYRLGLQJ�SURJUDPPHG�FHOO�GHDWK�
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ɜɪɟɦɟɧɢ� ɩɪɨɜɨɞɢɥɢ� ɫ� ©Ɋɟɚɤɰɢɨɧɧɨɣ� ɫɦɟɫɶɸ� ���ɯ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɉɐɊ�Ɋȼ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�6<%5�*UHHQ�,ª��ɋɢɧɬɨɥ��ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�
ɩɪɚɣɦɟɪɚɦɢ��ɋɢɧɬɨɥ���ɤɨɧɬɪɨɥɶɧɵɣ�ɝɟɧ�í�*DSGK��ɧɚ�ɩɪɢɛɨɪɟ�L&\FOHU�
L4��%LR5DG��Ƚɟɪɦɚɧɢɹ���Ⱦɥɹ�ɨɰɟɧɤɢ�ɱɢɫɥɚ�ɤɨɩɢɣ�ɦɊɇɄ�ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɮɨɪɦɭɥɵ� �����ǻ&W� ɢ� �ǻǻ&W�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ�
ɩɪɨɜɨɞɢɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�*UDSK3DG� 3ULVP� ��� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ�ɠɟɥɟɡɢɫɬɨ�ɮɢɛɪɨɡɧɵɯ�ɩɨɥɢɩɚɯ� ɷɧɞɨɦɟɬɪɢɹ�ɜ�ɆɇɎɄ�ɜɵɹɜɥɟɧɨ�
ɭɜɟɥɢɱɟɧɢɟ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɚ� (5� DOSKD� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɜ� ���� ɪɚɡɚ� �ɪ �������� ɚ� ɩɪɢ� ɚɬɢɩɢɱɟɫɤɨɣ�
ɝɢɩɟɪɩɥɚɡɢɢ� ɷɧɞɨɦɟɬɪɢɹ� í� ɭɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɟɣ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ��
P(5�ɜ�����ɪɚɡ��ɪ �������ɢ�(5�DOSKD�í�ɜ������ɪɚɡ��ɪ ��������ȼɵɜɨɞɵ��
ɇɚɦɢ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ�
ɫ� ɠɟɥɟɡɢɫɬɨ�ɮɢɛɪɨɡɧɵɦɢ� ɩɨɥɢɩɚɦɢ� ɢ� ɚɬɢɩɢɱɟɫɤɨɣ� ɝɢɩɟɪɩɥɚɡɢɟɣ�
ɷɧɞɨɦɟɬɪɢɹ� ɜ� ɢɦɦɭɧɨɤɨɦɩɟɬɟɧɬɧɵɯ� ɤɥɟɬɤɚɯ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�
ɤɪɨɜɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɭɪɨɜɧɟɣ� ɦɊɇɄ� ɹɞɟɪɧɨɝɨ� ɪɟɰɟɩɬɨɪɚ�
ɷɫɬɪɚɞɢɨɥɚ�ɬɢɩɚ�ɚɥɶɮɚ��ɉɪɢɜɟɞɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɝɨɜɨɪɹɬ�ɨ�ɬɨɦ��ɱɬɨ�
ɢɦɦɭɧɨɤɨɦɩɟɬɟɧɬɧɵɟ�ɤɥɟɬɤɢ�ɤɪɨɜɢ�ɢɝɪɚɸɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɪɚɡɜɢɬɢɢ�
ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɷɧɞɨɦɟɬɪɢɹ�

(675$',2/�5(&(37256�*(1(�(;35(66,21�,1�
3(5,3+(5$/�%/22'�021218&/($5�&(//6�2)�
32670(123$86$/�:20(1�:,7+�(1'20(75,$/�
+<3(53/$6,$
'�$��7LNKRQRY��1�$��.RWV\XELQVND\D��7�1��,YDQRYND\D
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��(�1��.DUHYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� (QGRPHWULDO� K\SHUSODVLD� LV� WKH� RQH� RI� PRVW� FRPPRQ�
J\QHFRORJLF�SDWKRORJ\�DQG�LW�GLDJQRVLV�DQG�WUHDWPHQW�KDV�D�ORZ�HI¿FLHQF\��
6WHURLG�KRUPRQHV�SOD\�PDMRU�UROHV�LQ�SDWKRJHQHVLV�RI�KRUPRQ�GHSHQGHQW�
HQGRPHWULDO� SUHFDQFHURXV� OHVLRQV� DQG� UHVHDUFK� RI� JHQH� H[SUHVVLRQ�
SUR¿OH� RI� SHULSKHUDO� EORRG�PRQRQXFOHDU� FHOOV� �3%0&�� LV� QHFHVVDU\� IRU�
WKH�VWXG\� WKH�FKDQJHV�RI� WKH� LPPXQH�V\VWHP�LQ� WKH�GHYHORSPHQW�RI� WKLV�
HQGRPHWULDO� SDWKRORJ\�� $LP�� *HQH� H[SUHVVLRQ� DQDO\VLV� RI� PHPEUDQH�
�P35�DQG�3*5P&���DQG�QXFOHDU��35�$�DQG�35�%��HVWUDGLRO�UHFHSWRUV�LQ�
WKH�SHULSKHUDO�EORRG�PRQRQXFOHDU�FHOOV�RI�SRVWPHQRSDXVDO�SDWLHQWV�ZLWK�
DW\SLFDO�K\SHUSODVLD�DQG�HQGRPHWULDO�SRO\S��0DWHULDOV�DQG�PHWKRGV��7KH�
VWXG\� LQFOXGHG� ��� SRVWPHQRSDXVDO� ZRPHQ�� ��� SDWLHQWV� KDG� JODQGXODU�
¿EURXV� HQGRPHWULDO� SRO\SV�� �� í� DW\SLFDO� K\SHUSODVLD�� �� í� ZLWKRXW�
J\QHFRORJLFDO� SDWRORJ\�� 3%0&V� ZHUH� VHSDUDWHG� IURP� ZKROH� EORRG� E\�
)LFROO� �GHQVLW\� ������� ³3DQ(FR´�� 5XVVLD�� GHQVLW\� FHQWULIXJDWLRQ� IURP�
KHSDULQ�WUHDWHG�VDPSOHV��P51$�ZDV� LVRODWHG�E\�³5LER�SUHS´�NLW��F'1$�
í� E\� ³5HYHUWD�/´� NLW� �$PSOL6HQV�� 5XVVLD��� *HQH� H[SUHVVLRQ� DQDO\VLV�
ZDV�SHUIRUPHG�E\�TXDQWLWDWLYH�UHDO�WLPH�3&5�XVLQJ�³6<%5�*UHHQ�,´�NLW�
�³6\QWKRO´��5XVVLD���*$3'+�ZDV�XVHG�DV�UHIHUHQFH�JHQH��6SHFL¿F�SULPHUV�
IRU�WKH�VHOHFWHG�UHFHSWRUV�DQG�*$3'+�ZHUH�SURGXFHG�E\�³6\QWKRO´��5HDO�
WLPH�3&5�UHDFWLRQV�ZHUH�UXQ�RQ�D�L&\FOHU�L4��%LR5DG��*HUPDQ\���*HQH�
H[SUHVVLRQ�OHYHOV�ZHUH�UHSRUWHG�DV������ǻ&W��'DWD�DQDO\VLV�ZDV�SHUIRUPHG�
E\�*UDSK3DG�3ULVP����5HVXOW��,Q�3%0&V�RI�SDWLHQWV�ZLWK�JODQGXODU�¿EURXV�
HQGRPHWULDO� SRO\SV� ZDV� VKRZHG� LQFUHDVH� OHYHO� RI� JHQH� H[SUHVVLRQ� (5�
DOSKD����� WLPHV��ɪ �������PRUH� WKDQ� LQ� WKH�FRQWURO�JURXS��ZLWK�DW\SLFDO�
K\SHUSODVLD�í�ZHUH�VKRZHG�LQFUHDVH�OHYHOV�RI�JHQH�H[SUHVVLRQ�P(5�DW�����
WLPHV� �ɪ �������DQG�(5�DOSKD�DW������ WLPHV� �ɪ ��������&RQFOXVLRQ��:H�
KDYH�GHPRQVWUDWHG�LQFUHDVH�OHYHO�RI�JHQH�H[SUHVVLRQ�(5�DOSKD�LQ�3%0&V�
RI�SRVWPHQRSDXVDO�ZRPHQ�ZLWK�HQGRPHWULDO�JODQGXODU�¿EURXV�SRO\SV�DQG�
DW\SLFDO�K\SHUSODVLD��7KHVH�UHVXOWV�LV�GHPRQVWUDWHG�WKH�LPSRUWDQW�UROH�RI�
LPPXQH�FHOOV�LQ�WKH�GHYHORSPHQW�HQGRPHWULDO�K\SHUSODVWLF�SURFHVVHV�

ɗɄɋɉɊȿɋɋɂə� ȽȿɇɈȼ� ɊȿɐȿɉɌɈɊɈȼ� ɉɈɅɈȼɕɏ�
ɋɌȿɊɈɂȾɈȼ� ɂ� ɆɈɅȿɄɍɅəɊɇɕɏ� ɉȺɊȺɆȿɌɊɈȼ� ȼ�
ɌɄȺɇɂ� ɍ� ɀȿɇɓɂɇ� ɊȿɉɊɈȾɍɄɌɂȼɇɈȽɈ� ȼɈɁɊȺɋɌȺ� ɋ�
ɗɇȾɈɆȿɌɊɂɈɁɈɆ�əɂɑɇɂɄɈȼ�
ɇ�Ⱥ��Ʉɨɰɸɛɢɧɫɤɚɹ��Ʌ�ɋ��Ȼɭɥɚɬɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ɇ��Ʉɚɪɟɜɚ��ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��
ɋɨɥɨɦɚɬɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɗɧɞɨɦɟɬɪɢɨɢɞɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɹɢɱɧɢɤɨɜ� ɢɦɟɸɬ�
ɲɢɪɨɤɨɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ��ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɱɚɫɬɵɦɢ�ɪɟɰɢɞɢɜɚɦɢ�ɢ�
ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ��ɉɨɷɬɨɦɭ�ɛɨɥɟɟ�
ɝɥɭɛɨɤɨɟ�ɢɡɭɱɟɧɢɟ�ɷɬɢɨɩɚɬɨɝɟɧɟɡɚ�ɞɚɧɧɵɯ�ɩɚɬɨɥɨɝɢɣ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�
ɧɚɩɪɚɜɥɟɧɢɟɦ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɨɫɧɨɜ� ɩɟɪɫɨɧɚɥɢɡɨɜɚɧɧɨɣ� ɬɟɪɚɩɢɢ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ⱥɧɚɥɢɡ�ɪɟɰɟɩɬɨɪɧɨɝɨ�ɩɪɨɮɢɥɹ�ɢ�ɦɨɥɟɤɭɥɹɪɧɵɯ�
ɩɚɪɚɦɟɬɪɨɜ�ɬɤɚɧɢ�ɷɧɞɨɦɟɬɪɢɨɡɚ�ɹɢɱɧɢɤɨɜ�ɭ�ɠɟɧɳɢɧ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�
ɜɨɡɪɚɫɬɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɨɤ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ��� ɩɚɰɢɟɧɬɨɤ� ɫ� ɞɢɚɝɧɨɡɨɦ� ɷɧɞɨɦɟɬɪɢɨɡ�
ɹɢɱɧɢɤɨɜ� ɢ� ��� ɩɚɰɢɟɧɬɨɤ� ɛɟɡ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɬɨɥɨɝɢɣ�� ɂɡ�
ɛɢɨɩɬɚɬɚ� ɬɤɚɧɢ� ɜɵɞɟɥɹɥɢ� ɦɊɇɄ� ɫ� ɩɨɦɨɳɶɸ� ɤɨɦɩɥɟɤɬɚ� ɪɟɚɝɟɧɬɨɜ�
©ɊɂȻɈ�ɩɪɟɩª� �©$PSOL6HQVª�� Ɋɨɫɫɢɹ��� ɩɨɥɭɱɟɧɢɟ� ɤȾɇɄ� ɩɪɨɜɨɞɢɥɢ�
ɫ� ɩɨɦɨɳɶɸ� ɪɟɚɤɰɢɢ� ɨɛɪɚɬɧɨɣ� ɬɪɚɧɫɤɪɢɩɰɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɤɨɦɩɥɟɤɬɚ� ɪɟɚɝɟɧɬɨɜ� ©ɊȿȼȿɊɌȺ�/ª� �©$PSOL6HQVª�� Ɋɨɫɫɢɹ��� Ⱦɥɹ�
ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ� ɪɟɚɤɰɢɢ� ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɧɚɛɨɪ� ɝɨɬɨɜɵɯ� ɪɟɚɤɬɢɜɨɜ� ɞɥɹ� ɉɐɊ� ©Ɋɟɚɤɰɢɨɧɧɚɹ� ɫɦɟɫɶ� ���ɯ� ɞɥɹ�
ɩɪɨɜɟɞɟɧɢɹ�ɉɐɊ�Ɋȼ�ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�6<%5�*UHHQ�,ª��ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�
ɩɪɚɣɦɟɪɵ� �ɋɢɧɬɨɥ�� ɢ� ɩɪɢɛɨɪ� L&\FOHU� L4�� UHDO�WLPH� 3&5� �©%LR5DGª��
Ƚɟɪɦɚɧɢɹ���ȼ�ɤɚɱɟɫɬɜɟ�ɤɨɧɬɪɨɥɶɧɨɝɨ� ɝɟɧɚ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɝɟɧ�*DSGK��
Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɭɪɨɜɧɟɣ�ɷɤɫɩɪɟɫɫɢɢ�ɝɟɧɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɮɨɪɦɭɥɵ�
�����¨&W�� ɢ� ���¨¨&W��� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ�
ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɵ� *UDSK3DG� 3ULVP� ���� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɬɤɚɧɢ�
ɷɧɞɨɦɟɬɪɢɨɡɧɨɝɨ� ɹɢɱɧɢɤɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�
ɧɚɦɢ�ɜɵɹɜɥɟɧɨ�ɭɜɟɥɢɱɟɧɢɟ�ɷɤɫɩɪɟɫɫɢɣ�ɝɟɧɨɜ�(5E�ɜ������ɪɚɡ��S �������
ɢ� 003��� ɜ� ����� ɪɚɡ� �S �������� ȼɵɜɨɞɵ�� ɇɚɦɢ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɭ�
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ɩɚɰɢɟɧɬɨɤ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ� ɷɧɞɨɦɟɬɪɢɨɡɨɦ� ɹɢɱɧɢɤɨɜ� ɜ�
ɬɤɚɧɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɢɡɦɟɧɟɧɢɟ� ɭɪɨɜɧɟɣ� ɦɊɇɄ� ɪɟɰɟɩɬɨɪɚ� (5E�� ɱɬɨ�
ɩɨɞɬɜɟɪɠɞɚɟɬ�ɭɱɚɫɬɢɟ�ɫɬɟɪɨɢɞɧɵɯ�ɝɨɪɦɨɧɨɜ�ɜ�ɷɬɢɨɩɚɬɨɝɟɧɟɡɟ�ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�� ɍɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɹ� ɦɨɥɟɤɭɥɹɪɧɨɝɨ� ɩɚɪɚɦɟɬɪɚ� 003����
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ�ɡɚ�ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɦɟɠɤɥɟɬɨɱɧɨɝɨ�ɦɚɬɪɢɤɫɚ��ɬɚɤɠɟ�
ɝɨɜɨɪɢɬ�ɨ�ɟɝɨ�ɜɚɠɧɨɣ�ɪɨɥɢ�ɜ�ɪɚɡɜɢɬɢɢ�ɷɧɞɨɦɟɬɪɢɨɡɚ�

*(1(� (;35(66,21� 2)� 6(;� 67(52,'� 5(&(3725�
$1'� 02/(&8/$5� 3$5$0(7(56� ,1� 7+(� 7,668(�
,1� 5(352'8&7,9(� $*(� :20(1� :,7+� 29$5,$1�
(1'20(75,26,6
1�$��.RWV\XELQVND\D��/�6��%XODWRYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��(�1��.DUHYD��'0HG6FL��3URI��$�$��
6RORPDWLQD
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PROHFXODU�SDUDPHWHUV�RI�WKH�WLVVXH�RI�RYDULDQ�HQGRPHWULRVLV�LQ�ZRPHQ�RI�
UHSURGXFWLYH�DJH��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG����SDWLHQWV�
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P51$� ZDV� LVRODWHG� XVLQJ� WKH� NLW� UHDJHQWV� ©ULER�SUHSª� �©$PSOL6HQVª��
5XVVLD��� F'1$� í� E\� ©5HYHUWD�/ª� NLW� �©$PSOL6HQVª�� 5XVVLD��� *HQH�
H[SUHVVLRQ� DQDO\VLV� ZDV� SHUIRUPHG� E\� SRO\PHUDVH� FKDLQ� UHDFWLRQ� LQ�
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RI�JHQH�H[SUHVVLRQ�(5E������WLPHV��S �������DQG�003���LQ������WLPHV�
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ɨɛɭɫɥɨɜɥɟɧɧɨɟ�ɧɚɪɭɲɟɧɢɟɦ�ɦɟɬɚɛɨɥɢɡɦɚ�ɚɦɢɧɨɤɢɫɥɨɬɵ�ɮɟɧɢɥɚɥɚɧɢɧɚ�
ɢ� ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ� ɧɚɪɭɲɟɧɢɟɦ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ� ɪɚɡɜɢɬɢɹ��
Ʉɥɚɫɫɢɱɟɫɤɚɹ�ɎɄɍ�,�ɬɢɩɚ��0,0����������ɨɛɭɫɥɨɜɥɟɧɧɚɹ�ɞɟɮɢɰɢɬɨɦ�
ɮɟɪɦɟɧɬɚ� ɮɟɧɢɥɚɥɚɧɢɧɝɢɞɪɨɤɫɢɥɚɡɵ�� Ƚɟɧ� ɎȺȽ� ɥɨɤɚɥɢɡɨɜɚɧ� ɜ�
��T��±T������ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɝɟɧɚ� ɎȺȽ�� ɤɨɞɢɪɭɸɳɚɹ� ɮɟɪɦɟɧɬ�
ɩɪɟɞɫɬɚɜɥɟɧɚ� ��� ɷɤɡɨɧɚɦɢ�� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɜ� ɝɟɧɟ� ɎȺȽ�
ɨɛɧɚɪɭɠɟɧɨ� ɛɨɥɶɲɨɟ� ɱɢɫɥɨ� ɪɚɡɥɢɱɧɵɯ� ɦɭɬɚɰɢɣ�� ɫɩɟɤɬɪ� ɢ� ɱɚɫɬɨɬɚ�
ɤɨɬɨɪɵɯ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɵɦɢ� ɦɟɠɩɨɩɭɥɹɰɢɨɧɧɵɦɢ�
ɪɚɡɥɢɱɢɹɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɦɭɬɚɰɢɢ� ɜ� ɝɟɧɟ�
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ɩɪɨɜɟɞɟɧɨ� ɦɟɬɨɞɨɦ� ɉɐɊ� ɢ� ɦɟɬɨɞɨɦ� ɩɪɹɦɨɝɨ� ɫɢɤɜɟɧɢɪɨɜɚɧɢɹ� ɝɟɧɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɚɦɤɚɯ� ɝɟɧɟɬɢɤɨ�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɧɚɫɟɥɟɧɢɹ� Ɋɨɫɬɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� �ɊɈ�� ɩɪɨɜɟɞɟɧɨ� ɦɨɥɟɤɭɥɹɪɧɨ�
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ɊɈ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɛɫɥɟɞɨɜɚɧɨ� ��� ɛɨɥɶɧɵɯ� ɎɄɍ�� ɗɬɧɢɱɟɫɤɚɹ�
ɜɵɛɨɪɤɚ� ɛɨɥɶɧɵɯ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɪɚɡɥɢɱɧɵɦɢ� ɧɚɰɢɨɧɚɥɶɧɨɫɬɹɦɢ� ±�
ɪɭɫɫɤɢɦɢ��ɭɤɪɚɢɧɰɚɦɢ��ɛɟɥɨɪɭɫɚɦɢ��ɧɟɦɰɚɦɢ��ɤɨɪɟɣɰɚɦɢ��ɬɚɬɚɪɚɦɢ��
ɚɪɦɹɧɚɦɢ�� ɚɡɟɪɛɚɣɞɠɚɧɰɚɦɢ�� ɬɭɪɤɚɦɢ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɨɥɶɧɵɯ� ɛɵɥɢ�
ɪɭɫɫɤɢɦɢ�±���������ɋɚɦɵɦɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ�ɨɤɚɡɚɥɢɫɶ�ɦɭɬɚɰɢɢ�
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ɢ� ������� í� ɫɪɟɞɢ� ɪɭɫɫɤɢɯ� ɩɚɰɢɟɧɬɨɜ�� Ɇɭɬɚɰɢɹ� 5���:� ɨɤɚɡɚɥɚɫɶ�
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ɦɭɬɚɰɢɹ� ,96��QW����� ɫɨɫɬɚɜɢɜɲɚɹ� ������ ɢ� ����� ɷɬɨɣ� ɦɭɬɚɰɢɢ�
ɩɪɢɧɚɞɥɟɠɚɥɢ� ɬɭɪɤɚɦ�� ɚɪɦɹɧɚɦ�� ɚɡɟɪɛɚɣɞɠɚɧɰɚɦ� ɢ� ɝɪɭɡɢɧɚɦ�� ɭ�
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,QWURGXFWLRQ�� 3KHQ\ONHWRQXULD� �3.8�� LV� D� VHULRXV� DXWRVRPDO� UHFHVVLYH�
KHUHGLWDU\�GLVHDVH�FDXVHG�E\�GLVRUGHU�RI�PHWDEROLVP�RI�SKHQ\ODODQLQH��2QH�
RI� WKH�PDLQ�V\PSWRPV�RI�3.8�LV�PHQWDO�UHWDUGDWLRQ��3.8�W\SH�,��0,0�
��������LV�FKDUDFWHUL]HG�E\�WKH�GH¿FLHQF\�RI�SKHQ\ODODQLQH�K\GUR[\ODVH�
�3$+���ZKLFK�FDWDO\VHV�WKH�FRQYHUWLRQ�RI�SKHQ\ODODQLQH�WR�W\URVLQH��3$+�
JHQH� LV� ORFDWHG�RQ� FKURPRVRPH���� ���T��±T�������3$+�JHQH� VHTXHQFH�
HQFRGLQJ�WKH�HQ]\PH�LV�UHSUHVHQWHG�E\����H[RQV��0RUH�WKDQ�����PXWDWLRQV�
KDYH�EHHQ�GHVFULEHG�ZRUOG�ZLGH��)UHTXHQF\�DQG�RFFXUUHQFH�RI�PXWDWLRQV�
DUH� FKDUDFWHUL]HG� E\� VLJQL¿FDQW� EHWZHHQ�SRSXODWLRQ� GLIIHUHQFHV�� $LP��
6SHFWUXP�RI�PXWDWLRQV�LQ�WKH�3$+�JHQH�LQ�SDWLHQWV�ZLWK�SKHQ\ONHWRQXULD�
�3.8��LQ�5RVWRY�5HJLRQ�PXVW�GHWHUPLQHG��0DWHULDOV�DQG�PHWKRGV��*HQRPLF�
'1$�ZDV�H[WUDFWHG�DQG�H[DPLQHG�E\�VWDQGDUG�SURFHGXUHV� LQFOXGLQJ� WKH�
3&5� DQG� GLUHFW� VHTXHQFLQJ�� 5HVXOWV�� 7KH� JHQHWLF� DQG� HSLGHPLRORJLFDO�
VWXG\�RI�SRSXODWLRQ�RI�5RVWRY�UHJLRQ�ZLWK�PROHFXODU�W\SLQJ�RI�3$+�JHQH�
PXWDWLRQV� LQ� SDWLHQWV� ZLWK� 3.8�ZDV� FRQGXFWHG�� ��� SDWLHQWV� ZLWK� 3.8�
ZHUH�H[DPLQHG��*URXS�RI�SDWLHQWV�ZDV�UHSUHVHQWHG�GLIIHUHQW�QDWLRQDOLWLHV��
5XVVLDQ��8NUDLQLDQV��%HORUXVVLDQV��*HUPDQV��.RUHDQV��7DWDUV��$UPHQLDQV��
$]HULV� DQG�7XUNV��7KH�PRVW� SDWLHQWV�ZHUH�5XVVLDQ� ����������7KH�PRVW�
FRPPRQ�PXWDWLRQV�ZHUH�5���:��,96��QW�����5���4��3���/��,96��QW���
,96������*!�$��5���:�DQG�'(/�(;���7KH�IUHTXHQF\�RI�WKHVH�PXWDWLRQV�
ZDV��������LQ�DOO�SDWLHQWV�DQG���������LQ�DOO�5XVVLDQ�SDWLHQWV��5���:�
PXWDWLRQ�PDNHV�XS��������LQ�DOO�SDWLHQWV���������LQ�5XVVLDQ�SDWLHQWV���
������RI�SDWLHQWV�KDG�,96��QW����PXWDWLRQ�DQG�DOO�RI�WKHP�ZHUH�7XUNV��
$]HULV�� *HRUJLDQV� DQG�$UPHQLDQV�� 7KHUH� ZDV� QR� 5XVVLDQ� SDWLHQW� ZLWK�
,96��QW���� PXWDWLRQ�� 7KH� QH[W� WZR� PXWDWLRQV� �5���4� DQG� 3���/��
ZHUH� IRXQG�ZLWK� HTXDO� IUHTXHQF\� ��������� ,96��QW��� ,96������*!�$��
5���:�DQG�'(/�(;��PXWDWLRQV� IUHTXHQFLHV� LQ� WKH�3.8�SDWLHQWV�ZHUH�
��������������������DQG������UHVSHFWLYHO\��&RQFOXVLRQ��7KH�SRSXODWLRQV�
DUH�FRPSRVHG�E\�YDULRXV�HWKQLF�JURXS�KDYH�D� ORW�RI�GLIIHUHQW�RI�PXWDQW�
DOOHOHV� LQ� WKH�3$+�JHQH��$QG�HDFK�HWKQLF�JURXS�KDV� WKHLU�RZQ�VSHFWUXP�
DQG� IUHTXHQF\�RI�PXWDWLRQV� FDXVLQJ�3.8��7KH� UHVXOWV� RI� WKLV� VWXG\�FDQ�
EH�XVHG�WR�RSWLPL]H�WKH�SURFHVV�RI�PHGLFDO�FRQVXOWDWLRQ�IRU�IDPLOLHV�ZLWK�
3.8�SDWLHQWV�LQ�WKH�5RVWRY�UHJLRQ��LQFOXGLQJ�SUHV\PSWRPDWLF�DQG�SUHQDWDO�
GLDJQRVWLFV�
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Ⱥ�ȼ��Ʌɟɭɲɢɧɚ��Ʌ�Ɏ��ɇɭɪɭɥɥɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�Ⱥ��Ɇɭɯɚɦɟɞɶɹɪɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʌɢɬɟɪɚɬɭɪɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɜɡɚɢɦɨɫɜɹɡɢ�
ɦɟɠɞɭ� ɛɨɥɟɡɧɶɸ� Ⱥɥɶɰɝɟɣɦɟɪɚ� �ȻȺ�� ɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɦɢ�
ɧɚɪɭɲɟɧɢɹɦɢ�� ɬɚɤɢɦɢ� ɤɚɤ� ɮɢɛɪɢɥɥɹɰɢɹ� ɩɪɟɞɫɟɪɞɢɣ�� ɚɬɟɪɨɫɤɥɟɪɨɡ��
ɝɢɩɟɪɬɟɧɡɢɹ�� ɢɲɟɦɢɱɟɫɤɚɹ� ɛɨɥɟɡɧɶ� ɫɟɪɞɰɚ�� ɢɧɫɭɥɶɬ�� ɞɢɚɛɟɬ� ɢ� ɞɪ��
ɇɟɫɦɨɬɪɹ� ɧɚ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ��
ɦɟɯɚɧɢɡɦɵ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ� ȻȺ� ɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɩɚɬɨɥɨɝɢɟɣ� ɧɟɹɫɧɵ�� Ɇɨɠɟɬ� ɥɢ� ɧɟɣɪɨɞɟɝɟɧɟɪɚɬɢɜɧɵɣ� ɩɪɨɰɟɫɫ�� ɜ�
ɱɚɫɬɧɨɫɬɢ�� ȻȺ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɦ� ɧɚɪɭɲɟɧɢɹɦ"�
Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɫɟɪɞɟɱɧɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɧɚɯɨɞɢɬɫɹ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ�
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ɚɜɬɨɧɨɦɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɤɨɬɨɪɚɹ� ɞɟɣɫɬɜɭɸɬ� ɱɟɪɟɡ� ɚɞɪɟɧɨ�� ɢ�
ɦɭɫɤɚɪɢɧɨɜɵɟ�ɪɟɰɟɩɬɨɪɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�
ɹɜɢɥɨɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɢɦɦɭɧɨɷɤɫɩɪɟɫɫɢɢ� ɪɚɡɥɢɱɧɵɯ� ɩɨɞɬɢɩɨɜ�
Ɇ�ɯɨɥɢɧɨ�� ɢ� ȕ�ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ� ɜ� ɦɢɨɤɚɪɞɟ� ɬɪɚɧɫɝɟɧɧɵɯ� ɦɵɲɟɣ�
ɫ� ɝɟɧɟɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɶɸ� ȻȺ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɨɞɢɥɢ�
ɢɦɦɭɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɟ�ɨɤɪɚɲɢɜɚɧɢɟ�ɩɪɚɜɨɝɨ�ɢ�ɥɟɜɨɝɨ�ɩɪɟɞɫɟɪɞɢɹ��
ɩɪɚɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ɜ� ɬɪɟɯ� ɝɪɭɩɩɚɯ� ɦɵɲɟɣ� í� ɬɪɚɧɫɝɟɧɧɵɟ� ɦɵɲɢ� ɫ�
ɦɨɞɟɥɶɸ�ȻȺ������ɦɟɫɹɱɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɬɪɚɧɫɝɟɧɧɵɟ���ɚ�ɬɚɤɠɟ�ɦɵɲɢ�
ɞɢɤɨɝɨ�ɬɢɩɚ��í��ɦɟɫɹɱɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɦɨɥɨɞɵɟ��ɢ�ɦɵɲɢ�ɞɢɤɨɝɨ�ɬɢɩɚ�
�í��� ɦɟɫɹɱɧɨɝɨ� ɜɨɡɪɚɫɬɚ� �ɡɪɟɥɵɟ��� Ⱦɥɹ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɚɧɬɢɝɟɧɚ�
ɩɪɟɩɚɪɚɬɵ� ɢɧɤɭɛɢɪɨɜɚɥɢ� ɫ� ɩɟɪɜɢɱɧɵɦɢ� ɚɧɬɢɬɟɥɚɦɢ� ɤ� ȕ��� ɢ� ȕ��
ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɚɦ�� ɤ� Ɇ��� ɢ� Ɇ��ɯɨɥɢɧɨɪɟɰɟɩɬɨɪɚɦ�� ɉɪɨɦɵɜɚɥɢ� ɜ�
ɮɨɫɮɚɬɧɨ�ɫɨɥɟɜɨɦ� ɛɭɮɟɪɟ� ɢ� ɡɚɬɟɦ� ɢɧɤɭɛɢɪɨɜɚɥɢ� ɫ� ɜɬɨɪɢɱɧɵɦɢ�
ɚɧɬɢɬɟɥɚɦɢ�� ɤɨɧɴɸɝɢɪɨɜɚɧɧɵɦɢ� ɫ� ɮɥɭɨɪɟɫɰɟɧɬɧɵɦɢ� ɤɪɚɫɢɬɟɥɹɦɢ�
DQWL�PRXVH� $OH[D� ����� Ⱦɥɹ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɹɞɟɪ� ɤɥɟɬɨɤ� ɩɪɟɩɚɪɚɬɵ�
ɨɤɪɚɲɢɜɚɥɢ� ɤɪɚɫɢɬɟɥɟɦ�'$3,��Ɉɰɢɮɪɨɜɤɭ�ɢɡɨɛɪɚɠɟɧɢɣ�ɩɪɨɜɨɞɢɥɢ�
ɩɪɢ� ɩɨɦɨɳɢ� ɤɨɧɮɨɤɚɥɶɧɨɝɨ� ɫɤɚɧɢɪɭɸɳɟɝɨ� ɦɢɤɪɨɫɤɨɩɚ� /60�
����0HWD� �&DUO� =HLVV��� Ⱥɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɩɪɢ� ɭɜɟɥɢɱɟɧɢɢ� [����
Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɪɚɛɨɬɵ� ɦɵ� ɜɵɹɜɢɥɢ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ�
ɦɟɯɚɧɢɡɦɨɜ� ɯɨɥɢɧɟɪɝɢɱɟɫɤɨɣ� ɢ� ɚɞɪɟɧɟɪɝɢɱɟɫɤɨɣ� ɪɟɝɭɥɹɰɢɢ�
ɫɨɤɪɚɬɢɦɨɫɬɢ� ɦɢɨɤɚɪɞɚ� ɬɪɚɧɫɝɟɧɧɵɯ� ɦɵɲɟɣ�� ɤɚɤ� ɜ� ɫɪɚɜɧɟɧɢɢ�
ɫɨ� ɡɪɟɥɵɦɢ�� ɬɚɤ� ɢ� ɫ� ɦɨɥɨɞɵɦɢ� ɦɵɲɚɦɢ� ɞɢɤɨɝɨ� ɬɢɩɚ�� Ɋɚɧɟɟ� ɩɪɢ�
ɩɨɦɨɳɢ� ɦɢɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɦɟɬɨɞɚ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɤɚɫɚɸɬɫɹ� ɪɟɝɭɥɹɰɢɢ� ɫɨɤɪɚɬɢɦɨɫɬɢ�
ɠɟɥɭɞɨɱɤɨɜ� ɦɢɨɤɚɪɞɚ�� ɱɬɨ� ɩɪɨɹɜɥɹɥɨɫɶ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ��
ɢɡɦɟɧɟɧɢɹɦɢ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ� ɢɧɨɬɪɨɩɧɵɯ� ɷɮɮɟɤɬɨɜ� ɤɚɪɛɚɯɨɥɢɧɚ�
ɢ� ɧɨɪɚɞɪɟɧɚɥɢɧɚ�� ɉɪɢ� ɩɨɦɨɳɢ� ɢɦɦɭɧɨɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɦɟɬɨɞɚ�
ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɜɵɪɚɠɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɤɨɥɢɱɟɫɬɜɚ� ɢ� ɫɨɨɬɧɨɲɟɧɢɹ�
ɪɚɡɥɢɱɧɵɯ� ɩɨɞɬɢɩɨɜ� ȕ�ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ� ɢ� Ɇ�ɯɨɥɢɧɨɪɟɰɟɩɬɨɪɨɜ��
ȼ� ɱɚɫɬɧɨɫɬɢ�� ɜ� ɤɚɪɞɢɨɦɢɨɰɢɬɚɯ�ɠɟɥɭɞɨɱɤɨɜ� ɦɢɨɤɚɪɞɚ� ɬɪɚɧɫɝɟɧɧɵɯ�
ɦɵɲɟɣ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟ� ɷɤɫɩɪɟɫɫɢɢ� Ɇ��� ɢ� Ɇ��
ɯɨɥɢɧɨɪɟɰɟɩɬɨɪɨɜ�ɢ�ɫɧɢɠɟɧɢɟ�ɷɤɫɩɪɟɫɫɢɢ�ȕ��ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ��ɱɬɨ�
ɯɨɪɨɲɨ�ɤɨɪɪɟɥɢɪɭɟɬ�ɫ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɦɢɨɝɪɚɮɢɱɟɫɤɢɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ��
ɇɚ� ɨɫɧɨɜɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɧɚɦɢ� ɬɚɤɠɟ� ɩɪɟɞɩɨɥɨɠɟɧɚ�
ɦɨɞɢɮɢɤɚɰɢɹ�ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ�ɫɢɝɧɚɥɶɧɵɯ�ɤɚɫɤɚɞɨɜ��ɪɟɚɥɢɡɭɸɳɢɯ�
ɷɮɮɟɤɬɵ� ɪɚɡɥɢɱɧɵɯ� ɩɨɞɬɢɩɨɜ� ȕ�ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ� ɜ� ɦɢɨɤɚɪɞɟ�
ɬɪɚɧɫɝɟɧɧɵɯ� ɦɵɲɟɣ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɧɚɦɢ� ɪɟɡɭɥɶɬɚɬɵ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɪɚɫɲɢɪɹɸɬ� ɫɨɜɪɟɦɟɧɧɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɩɚɬɨɝɟɧɟɡɟ�
ɛɨɥɟɡɧɢ� Ⱥɥɶɰɝɟɣɦɟɪɚ� ɢ� ɟɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɩɪɨɹɜɥɟɧɢɹɯ�� Ⱥ�
ɬɚɤɠɟ�ɜɧɨɫɹɬ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɜɤɥɚɞ�ɜ�ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�
ɨ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ� ɧɟɣɪɨɩɚɬɨɥɨɝɢɟɣ� ɢ� ɞɢɫɮɭɧɤɰɢɟɣ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ��Ɋɚɛɨɬɚ�ɩɨɞɞɟɪɠɚɧɚ�ɝɪɚɧɬɨɦ�ɊɎɎɂ�ɢ�Ⱥɤɚɞɟɦɢɢ�
ɧɚɭɤ�ɊɌ�
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6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��0�$��0XNKDPHG\DURY
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ�� /LWHUDWXUH� GDWD� VKRZ� WKH� FRUUHODWLRQ� EHWZHHQ�$O]KHLPHU¶V�
GLVHDVH� �$'�� DQG� FDUGLRYDVFXODU� GLVWXUEDQFH�� VXFK� DV� DWULDO� ¿EULOODWLRQ��
DWKHURVFOHURVLV�� K\SHUWHQVLRQ�� FRURQDU\� KHDUW� GLVHDVH�� VWURNH�� GLDEHWHV��
HWF��'HVSLWH�WKH�ODUJH�QXPEHU�RI�H[SHULPHQWDO�GDWD��WKH�OLQNDJHV�EHWZHHQ�
$'�DQG�FDUGLRYDVFXODU�GLVHDVH� LV�XQFOHDU��:KHWKHU�FDQ�QHXURGHJHQHUDWH�
SURFHVV� DW� $O]KHLPHU¶V� GLVHDVH� OHDG� WR� FDUGLRYDVFXODU� GLVWXUEDQFH"� ,W�
LV� NQRZQ� WKDW� FDUGLDF� DFWLYLW\� LV� FRQWUROOHG� E\� WKH� DXWRQRPLF� QHUYRXV�
V\VWHP�� ZKLFK� DFWV� WKURXJK� DGUHQHUJLF� DQG� PXVFDULQLF� UHFHSWRUV��$LP��
7KH� DLP� RI� WKLV� ZRUN� ZDV� WR� LQYHVWLJDWH� LPPXQRH[SUHVVLRQ� GLIIHUHQW�
VXEW\SHV�RI�PXVFDULQLF��0�&K5��DQG�ȕ�DGUHQHUJLF�UHFHSWRUV��ȕ�$5��LQ�WKH�
P\RFDUGLXP�RI� WUDQVJHQLF�PLFH�ZLWK� D� JHQHWLF�PRGHO� RI�$'��0DWHULDOV�
DQG�PHWKRGV��,PPXQRÀXRUHVFHQFH�VWDLQLQJ�ZDV�SHUIRUPHG�ULJKW�DQG�OHIW�
DWULXP��ULJKW�YHQWULFOH�RI�PLFH�LQ� WKH� WKUHH�JURXSV�í�D� WUDQVJHQLF�PRXVH�
PRGHO�RI�$'��í���PRQWKV�RI�DJH��WUDQVJHQLF��DQG�ZLOG�W\SH�PLFH�RI��í��
PRQWKV�RI�DJH��\RXQJ��DQG�ZLOG�W\SH�PLFH��í���PRQWK�DJH��PDWXUH���7R�
LGHQWLI\�WKH�DQWLJHQ�SUHSDUDWLRQV�ZHUH�LQFXEDWHG�ZLWK�SULPDU\�DQWLERGLHV�
DJDLQVW�ȕ���DQG�ȕ��$5��0���DQG�0��&K5��:DVKHG�LQ�SKRVSKDWH�EXIIHUHG�
VDOLQH� DQG� WKHQ� LQFXEDWHG� ZLWK� VHFRQGDU\� DQWLERGLHV� FRQMXJDWHG� ZLWK�
ÀXRUHVFHQW� G\HV�� DQWL�PRXVH�$OH[D� ����� 7R� YLVXDOL]H� FHOO� QXFOHL� ZHUH�
VWDLQHG�ZLWK�WKH�G\H�'$3,��'LJLWL]DWLRQ�RI� LPDJHV�ZDV�SHUIRUPHG�XVLQJ�
D� FRQIRFDO� VFDQQLQJ� PLFURVFRSH� /60� ����0HWD� �&DUO� =HLVV���$QDO\VLV�
ZDV�SHUIRUPHG�DW�PDJQL¿FDWLRQ�[����5HVXOWV��'XULQJ�ZRUN��ZH� IRXQG�D�
VLJQL¿FDQW� EUHDFK�PHFKDQLVPV� FKROLQHUJLF� DQG� DGUHQHUJLF� UHJXODWLRQ� RI�

WUDQVJHQLF�PLFH�DV�FRPSDUHG�ZLWK�WKH�PDWXUH�DQG�\RXQJ�ZLOG�W\SH�PLFH��
3UHYLRXVO\�XVLQJ�P\RJUDSKLF�PHWKRG�LW�ZDV�IRXQG�WKDW�WKH�PRVW�SURQRXQFHG�
YLRODWLRQV�FRQFHUQ�YHQWULFXODU�P\RFDUGLDO�FRQWUDFWLOLW\�UHJXODWLRQ��ZKLFK�
ZDV� PDQLIHVWHG� LQ� WKH� ¿UVW� SODFH�� FKDQJLQJ� WKH� GLUHFWLRQ� RI� LQRWURSLF�
HIIHFWV� RI� FDUEDFKRO� DQG� QRUHSLQHSKULQH�� 8VLQJ� LPPXQRÀXRUHVFHQFH�
VWDLQLQJ�UHYHDOHG�SURQRXQFHG�FKDQJHV�LQ�WKH�DPRXQW�DQG�UDWLR�RI�GLIIHUHQW�
VXEW\SHV�RI�ȕ�$5�DQG�0�&K5��,Q�SDUWLFXODU��WKH�YHQWULFXODU�P\RFDUGLXP�
FDUGLRP\RF\WHV� WUDQVJHQLF� PLFH� REVHUYHG� LQFUHDVHG� H[SUHVVLRQ� RI�0��
&K5�DQG�0��&K5��DQG�GHFUHDVHG�H[SUHVVLRQ�RI�ȕ��$5�WKDW�FRUUHODWHV�ZHOO�
ZLWK�WKH�UHVXOWV�RI�H[SHULPHQWV�P\RJUDSKLF��2Q�WKH�EDVLV�RI�H[SHULPHQWDO�
GDWD��ZH�DOVR�VXJJHVWHG�PRGL¿FDWLRQ�RI� LQWUDFHOOXODU�VLJQDOLQJ�FDVFDGHV��
UHDOL]LQJ�WKH�HIIHFWV�RI�GLIIHUHQW�VXEW\SHV�RI�ȕ�DGUHQHUJLF�UHFHSWRUV�LQ�WKH�
P\RFDUGLXP� RI� WUDQVJHQLF� PLFH�� &RQFOXVLRQ�� 2XU� UHVXOWV� VLJQL¿FDQWO\�
H[SDQG� WKH� FXUUHQW� FRQFHSWV�RI� WKH�SDWKRJHQHVLV�RI�$O]KHLPHU¶V�GLVHDVH�
DQG�FDUGLRYDVFXODU�PDQLIHVWDWLRQV��$V�ZHOO�DV�FRQWULEXWH�VLJQL¿FDQWO\� WR�
WKH�IXQGDPHQWDO�FRQFHSWV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�QHXURSDWKRORJ\�DQG�
G\VIXQFWLRQ�RI�WKH�FDUGLRYDVFXODU�V\VWHP��
:RUN�ZDV�VXSSRUWHG�E\�WKH�5XVVLDQ�)RXQGDWLRQ�IRU�%DVLF�5HVHDUFK�DQG�
$FDGHP\�RI�6FLHQFHV�RI�WKH�5HSXEOLF�RI�7DWDUVWDQ�

ɉɈɂɋɄ� ȺɋɋɈɐɂȺɐɂɃ� ɉɈɅɂɆɈɊɎɇɈȽɈ� ȼȺɊɂȺɇɌȺ�
ɗɇȾɈɌȿɅɂɇȺ��� ɋ� ɉɊȿɗɄɅȺɆɉɋɂȿɃ� ɋɊȿȾɂ�
ȻȿɊȿɆȿɇɇɕɏ� ɀȿɇɓɂɇ� ɐȿɇɌɊȺɅɖɇɈ�ɑȿɊɇɈɁȿɆɇɈȽɈ�
ɊȿȽɂɈɇȺ�ɊɈɋɋɂɂ
Ⱥ�ȼ��ȿɥɵɤɨɜɚ��Ⱥ�Ⱥ��Ⱦɨɥɠɢɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɟɷɤɥɚɦɩɫɢɹ� �ɉɗ�� ±� ɷɬɨ� ɩɨɥɢɫɢɫɬɟɦɧɵɣ� ɫɢɧɞɪɨɦ��
ɤɨɬɨɪɵɣ� ɨɬɪɚɠɚɟɬ� ɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ�
ɦɚɬɟɪɢɧɫɤɨɝɨ� ɨɪɝɚɧɢɡɦɚ� ɚɞɟɤɜɚɬɧɨ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɩɨɬɪɟɛɧɨɫɬɢ�
ɪɚɡɜɢɜɚɸɳɟɝɨɫɹ� ɩɥɨɞɚ�� ɜɵɪɚɠɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟɦ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ�
ɞɚɜɥɟɧɢɹ� ɢ� ɩɪɨɬɟɢɧɭɪɢɟɣ�� ɉɪɟɷɤɥɚɦɩɫɢɹ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɧɚɢɛɨɥɟɟ�
ɫɥɨɠɧɵɦ�ɢ�ɜɚɠɧɵɦ�ɩɪɨɛɥɟɦɚɦ�ɧɚɭɱɧɨɝɨ�ɢ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɚɤɭɲɟɪɫɬɜɚ��
ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɩɪɟɷɤɥɚɦɩɫɢɹ� ɜɨɡɧɢɤɚɟɬ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɞɟɡɚɞɚɩɬɚɰɢɢ�
ɩɪɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɱɬɨ� ɜɵɡɜɚɧɨ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɦɢ�� ɫɨɫɭɞɢɫɬɵɦɢ��
ɝɟɧɟɬɢɱɟɫɤɢɦɢ�� ɧɟɣɪɨɝɟɧɧɵɦɢ�� ɷɧɞɨɤɪɢɧɧɵɦɢ� ɢ� ɞɪɭɝɢɦɢ�
ɧɚɪɭɲɟɧɢɹɦɢ� ɜ� ɨɪɝɚɧɢɡɦɟ� ɦɚɬɟɪɢ�� ȼ� ɩɚɬɨɝɟɧɟɡɟ� ɩɪɟɷɤɥɚɦɩɫɢɢ�
ɨɫɨɛɚɹ� ɪɨɥɶ� ɨɬɜɨɞɢɬɫɹ� ɫɨɫɭɞɢɫɬɵɦ� ɪɚɫɫɬɪɨɣɫɬɜɚɦ� ɢ� ɧɚɪɭɲɟɧɢɹɦ�
ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ�
ɨɩɪɟɞɟɥɟɧ�ɲɢɪɨɤɢɣ�ɫɩɟɤɬɪ�ɝɟɧɨɜ��ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɜɚɪɢɚɧɬɵ�ɤɨɬɨɪɵɯ�
ɦɨɝɭɬ�ɨɩɨɫɪɟɞɨɜɚɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɩɪɟɷɤɥɚɦɩɫɢɢ��ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɷɬɢɦ�ɧɚɦɢ�ɩɪɨɜɟɞɟɧ�ɩɨɢɫɤ�ɚɫɫɨɰɢɚɰɢɣ�ɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɩɨɥɢɦɨɪɮɢɡɦɚ�
ɷɧɞɨɬɟɥɢɧɚ���ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɨɩɭɥɹɰɢɨɧɧɨ�
ɝɟɧɟɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɢɡɭɱɚɟɦɨɝɨ� ɩɨɥɢɦɨɪɮɧɨɝɨ�
ɦɚɪɤɟɪɚ�ɷɧɞɨɬɟɥɢɧɚ���ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɜɵɛɨɪɤɟ�ɢɡ�����ɢɧɞɢɜɢɞɭɭɦɨɜ��
ɢɡ�ɧɢɯ�����ɠɟɧɳɢɧ�ɫ�ɞɢɚɝɧɨɡɨɦ�ɉɗ�ɢ�����ɛɟɪɟɦɟɧɧɵɯ�ɛɟɡ�ɉɗ��Ƚɪɭɩɩɚ�
ɩɨɩɭɥɹɰɢɨɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɧɟ� ɨɬɥɢɱɚɥɚɫɶ� ɨɬ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɩɨ�
ɜɨɡɪɚɫɬɭ�� ɩɨɥɭ�� ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ� ɢ� ɦɟɫɬɭ� ɪɨɠɞɟɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ� ɪɟɚɤɰɢɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ� ɩɪɚɣɦɟɪɨɜ� ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ� ɚɧɚɥɢɡɨɦ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɚ� ɷɧɞɨɬɟɥɢɧɚ��� �ȿɌ�
��� ɦɟɬɨɞɨɦ� ɞɟɬɟɤɰɢɢ� 7DT0DQ� ɡɨɧɞɨɜ� ɫ� ɩɨɦɨɳɶɸ� UHDO�WLPH� ɉɐɊ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɫɪɚɜɧɢɬɟɥɶɧɨɦ� ɚɧɚɥɢɡɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɱɚɫɬɨɬ�
ɚɥɥɟɥɟɣ�ɢ�ɝɟɧɨɬɢɩɨɜ�ɩɨɥɢɦɨɪɮɧɨɝɨ�ɦɚɪɤɟɪɚ�.���1�ȿɌ���ɜ�ɝɪɭɩɩɚɯ�
ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɉɗ�ɢ�ɡɞɨɪɨɜɵɯ�ɛɟɪɟɦɟɧɧɵɯ�ɭɫɬɚɧɨɜɥɟɧɚ�ɛɨɥɟɟ�ɜɵɫɨɤɚɹ�
ɱɚɫɬɨɬɚ�ɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɜɚɪɢɚɧɬɚ����Ʉ�(7������������ɭ�ɠɟɧɳɢɧ�ɫ�ɉɗ�
ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɛɟɪɟɦɟɧɧɵɦɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ����������Ȥ� ������
ɪ ������ 25 ������ ���� &O� ������������ ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɜɚɠɧɨɣ�ɪɨɥɢ�ɩɨɥɢɦɨɪɮɧɨɝɨ�
ɦɚɪɤɟɪɚ�.���1�(7���ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɩɪɟɷɤɥɚɦɩɫɢɢ��ɇɚɥɢɱɢɟ�ɚɥɥɟɥɹ�
���Ʉ�(7���ɩɨɜɵɲɚɟɬ�ɪɢɫɤ�ɪɚɡɜɢɬɢɹ�ɩɪɟɷɤɥɚɦɩɫɢɢ�ɜ������ɪɚɡɚ�

6($5&+� $662&,$7,216� 32/<0253+,&� 9$5,$17� 2)�
(1'27+(/,1��� :,7+� 35(�(&/$036,$� ,1� 35(*1$17�
:20(1�&(175$/�%/$&.�($7+�5(*,21�2)�5866,$
$�9��(O\NRYD��$�$��'RO]KLNRY�
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��3UH�HFODPSVLD��3(��LV�SROLV\VWHPLɫ�V\QGURPH��ZKLFK�UHÀHFWV�
WKH�IDLOXUH�RI�DGDSWLYH�PHFKDQLVPV�RI�WKH�PDWHUQDO�RUJDQLVP�WR�DGHTXDWHO\�
PHHW� WKH� QHHGV� RI� WKH� GHYHORSLQJ� IHWXV�� H[SUHVVHG� DV� D� ULVH� LQ� EORRG�
SUHVVXUH�DQG�SURWHLQXULD��3UH�HFODPSVLD�LV�DPRQJ�WKH�PRVW�FRPSOH[�DQG�
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LPSRUWDQW�SUREOHPV�RI�VFLHQWL¿F�DQG�SUDFWLFDO�REVWHWULFV��,W�LV�NQRZQ�WKDW�
SUH�HFODPSVLD�LV� WKH�UHVXOW�RI�PDODGMXVWPHQW�GXULQJ�SUHJQDQF\��ZKLFK�LV�
FDXVHG�E\�LPPXQRORJLFDO��FDUGLRYDVFXODU��JHQHWLF��QHXURJHQLF��HQGRFULQH�
DQG�RWKHU�GLVRUGHUV�LQ�WKH�PRWKHU��,Q�WKH�SDWKRJHQHVLV�RI�SUH�HFODPSVLD��D�
VSHFL¿F�UROH�IRU�YDVFXODU�GLVRUGHUV�DQG�PLFURFLUFXODWLRQ��$LP��7R�GDWH��D�
ZLGH�UDQJH�RI�GH¿QHG�JHQHV�XQIDYRUDEOH�RSWLRQV�ZKLFK�PD\�PHGLDWH�WKH�
RFFXUUHQFH�RI�SUH�HFODPSVLD��,Q�DFFRUGDQFH�ZLWK�WKLV��ZH�KDYH�SHUIRUPHG�
VHDUFK� IRU� DVVRFLDWLRQV� RI� JHQHWLF� SRO\PRUSKLVP�RI� HQGRWKHOLQ� �� ��ZLWK�
SUHHFODPSVLD�� 0DWHULDOV� DQG� PHWKRGV�� 3RSXODWLRQ�JHQHWLF� DQDO\VLV� RI�
GLVWULEXWLRQ�RI�WKH�VWXGLHG�SRO\PRUSKLF�PDUNHU�HQGRWKHOLQ���ZDV�FRQGXFWHG�
RQ�D�VDPSOH�RI�����LQGLYLGXDOV��RI�ZKRP�����ZRPHQ�GLDJQRVHG�ZLWK�3(�
DQG�����SUHJQDQW�ZRPHQ�ZLWKRXW�3(��3RSXODWLRQ�FRQWURO�JURXS�GLG�QRW�
GLIIHU� IURP� WKH�PDLQ� JURXS� E\� DJH�� VH[�� QDWLRQDOLW\� DQG� SODFH� RI� ELUWK��
7KH� VWXG\� ZDV� FRQGXFWHG� XVLQJ� SRO\PHUDVH� FKDLQ� UHDFWLRQ� WHFKQLTXHV�
XVLQJ� VWDQGDUG� ROLJRQXFOHRWLGH� SULPHUV� IROORZHG� E\� DQDO\VLV� RI� JHQH�
SRO\PRUSKLVP� HQGRWKHOLQ��� �(7����7DT0DQ�SUREH� IRU� GHWHFWLQJ�PHWKRG�
XVLQJ� UHDO�WLPH� 3&5�� 5HVXOWV�� &RPSDUDWLYH� DQDO\VLV� RI� WKH� GLVWULEXWLRQ�
RI�DOOHOH�DQG�JHQRW\SH� IUHTXHQFLHV�RI�SRO\PRUSKLF�PDUNHU�.���1�(7���
LQ�JURXSV�RI�SUHJQDQW�ZRPHQ�ZLWK�3(�DQG�KHDOWK\�SUHJQDQW�ZRPHQ�VHW�
D�KLJKHU� IUHTXHQF\�RI�D�JHQHWLF�YDULDQW����.�(7��� ��������� LQ�ZRPHQ�
ZLWK�3(�FRPSDUHG�ZLWK�SUHJQDQW�FRQWURO�JURXS����������Ȥ� ������S ������
25 ������ ����&O� ������������ &RQFOXVLRQ�� 7KXV�� WKHVH� GDWD� VXJJHVW� DQ�
LPSRUWDQW�UROH�RI�WKH�SRO\PRUSKLF�PDUNHU�.���1�(7���LQ�WKH�IRUPDWLRQ�
RI�SUH�HFODPSVLD��7KH�SUHVHQFH�RI�DOOHOH����.�(7���LQFUHDVHV�WKH�ULVN�RI�
SUH�HFODPSVLD�E\������WLPHV�

ɌɊɂɌȿɊɉȿɇɈɂȾ� ɆɂɅɂȺɐɂɇ� ɋɌɂɆɍɅɂɊɍȿɌ�
ɁȺɓɂɌɍ� ɉɊɈɌɂȼ� ɋȺɅɖɆɈɇȿɅɅȿɁɇɈɃ� ɂɇɎȿɄɐɂɂ� ȼ�
ɗɄɋɉȿɊɂɆȿɇɌȿ
Ɇ�ȿ��Ⱥɦɚɧɬɭɪɥɢɟɜɚ��Ⱦ�Ɇ��Ɋɚɯɢɦɨɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� í� ɞ�ɦ�ɧ��� ɩɪɨɮ��ɂ�ɇ��ɑɚɣɧɢɤɨɜɚ�� ɤ�ɦ�ɧ��� ɞɨɰ��
Ɍ�ȼ��ɉɚɧɮɢɥɨɜɚ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɇɢɥɢɚɰɢɧ��ɢɡ�ɝɪɭɩɩɵ�ɬɪɢɬɟɪɩɟɧɨɢɞɨɜ��ɨɛɥɚɞɚɟɬ�ɲɢɪɨɤɢɦ�
ɫɩɟɤɬɪɨɦ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ�
ɡɚɳɢɬɧɨɝɨ�ɷɮɮɟɤɬɚ�ɦɢɥɢɚɰɢɧɚ�ɧɚ�ɥɟɬɚɥɶɧɨɫɬɶ��ɩɨɤɚɡɚɬɟɥɶ�ɦɢɤɪɨɛɧɨɣ�
ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ� �ɉɆɈ�� ɢ� ɜɥɢɹɧɢɹ� ɧɚ� ɦɚɫɫɭ�� ɤɥɟɬɨɱɧɵɣ� ɫɨɫɬɚɜ�
ɫɟɥɟɡɟɧɤɢ�ɢ�ɬɢɦɭɫɚ�ɜ�ɞɢɧɚɦɢɤɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɫɚɥɶɦɨɧɟɥɥɟɡɧɨɣ�
ɢɧɮɟɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɩɨɥɧɟɧɵ�
ɧɚ� ���� ɦɵɲɚɯ�ɫɚɦɰɚɯ� �&%$ɯ&��%/��)��� ɀɢɜɨɬɧɵɯ� ɡɚɪɚɠɚɥɢ�
ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ� ɲɬɚɦɦɨɦ� 6ɚOPRQHOOD� ɟQWHULWLGLV� ɝɨɫɩɢɬɚɥɶɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ��ɯ����ɛɚɤɬɟɪɢɣ�ɧɚ�ɦɵɲɶ���ɂɫɩɨɥɶɡɨɜɚɧɨ��� ɝɪɭɩɩɵ�
ɦɵɲɟɣ����ɹ�í�ɢɧɬɚɤɬɧɵɟ����ɹ�í�ɡɚɪɚɠɟɧɧɵɟ����ɹ�í�ɡɚɪɚɠɟɧɧɵɟ�ɩɨɫɥɟ�
ɬɪɟɯɤɪɚɬɧɨɝɨ�ɜɧɭɬɪɢɛɪɸɲɢɧɧɨɝɨ�ɜɜɟɞɟɧɢɹ�ɦɢɥɢɚɰɢɧɚ�ɫ�ɢɧɬɟɪɜɚɥɨɦ�
ɜ���ɞɧɹ�ɜ�ɞɨɡɟ���ɦɝ�ɤɝ��Ɋɟɡɭɥɶɬɚɬɵ��Ɂɚɪɚɠɟɧɢɟ�ɠɢɜɨɬɧɵɯ�6�ɟQWHULWLGLV�
ɜɵɡɵɜɚɥɨ�ɪɚɡɜɢɬɢɟ�ɢɧɮɟɤɰɢɢ�ɫ�ɝɢɛɟɥɶɸ�������ɦɵɲɟɣ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�
��� ɫɭɬɨɤ� ɫ� ɦɚɤɫɢɦɭɦɨɦ� ɧɚ� �� ɫɭɬɤɢ� ɧɚɛɥɸɞɟɧɢɹ�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ�
ɜɜɟɞɟɧɢɟ� ɦɢɥɢɚɰɢɧɚ� ɨɤɚɡɵɜɚɥɨ� ɡɚɳɢɬɧɵɣ� ɷɮɮɟɤɬ�� ɫɧɢɠɟɧɢɟ�
ɥɟɬɚɥɶɧɨɫɬɢ�ɞɨ�����ɢ�ɫɦɟɳɟɧɢɟ�ɦɚɤɫɢɦɭɦɚ�ɝɢɛɟɥɢ�ɧɚ�ɜɬɨɪɭɸ�ɧɟɞɟɥɸ�
ɢɧɮɟɤɰɢɢ��ɇɚ�ɜɫɟɯ�ɫɪɨɤɚɯ�ɡɚɪɚɠɟɧɢɹ�ɉɆɈ�ɦɵɲɟɣ���ɣ�ɝɪɭɩɩɵ�ɛɵɥ�
ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ�ɜ�ɩɟɱɟɧɢ�ɢ� ɫɟɥɟɡɟɧɤɟ� �ɜ���í���ɪɚɡ��ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫɨ���ɣ�ɝɪɭɩɩɨɣ��ɋɚɥɶɦɨɧɟɥɥɟɡɧɚɹ�ɢɧɮɟɤɰɢɹ�ɩɪɢɜɨɞɢɥɚ�ɤ�ɝɢɩɨɩɥɚɡɢɢ�
ɬɢɦɭɫɚ�ɭ�ɠɢɜɨɬɧɵɯ�ɜɫɟɯ�ɝɪɭɩɩ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɧɬɚɤɬɧɵɦɢ��ȼɦɟɫɬɟ�ɫ�
ɬɟɦ�ɜ���ɣ�ɝɪɭɩɩɟ�ɠɢɜɨɬɧɵɯ�ɫɧɢɠɟɧɢɟ�ɦɚɫɫɵ�ɬɢɦɭɫɚ�ɧɚ���ɟ�����ɟ�ɢ����ɟ�
ɫɭɬɤɢ�ɢɧɮɟɤɰɢɢ�ɛɵɥɨ�ɦɟɧɟɟ�ɜɵɪɚɠɟɧɨ��ɩɚɞɟɧɢɟ�ɦɚɫɫɵ�ɧɚ������������
���������� ɢ� ������������ ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɠɢɜɨɬɧɵɦɢ� ��ɣ� ɝɪɭɩɩɵ�
�ɧɚ� ����������� ���������� ɢ� ������������ ɉɨɞɨɛɧɚɹ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ�
ɜɵɹɜɥɹɥɚɫɶ� ɢ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɤɨɥɢɱɟɫɬɜɚ� ɬɢɦɨɰɢɬɨɜ�� ɍɫɬɚɧɨɜɥɟɧɨ�
ɡɧɚɱɢɬɟɥɶɧɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɦɚɫɫɵ�ɫɟɥɟɡɟɧɤɢ�ɜɨ���ɣ�ɝɪɭɩɩɟ�ɧɚ���ɭ�����ɟ�ɢ�
���ɟ�ɫɭɬɤɢ�ɧɚɛɥɸɞɟɧɢɹ��Ɇɢɥɢɚɰɢɧ�ɜ�����ɪɚɡɚ�ɨɫɥɚɛɥɹɥ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�
ɟɟ� ɢɡɦɟɧɟɧɢɣ�� Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɩɥɟɧɨɰɢɬɨɜ� ɧɨɫɢɥɢ�
ɫɯɨɞɧɵɣ� ɯɚɪɚɤɬɟɪ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��ɦɢɥɢɚɰɢɧ� ɜ� ɞɨɡɟ� ��ɦɝ�
ɤɝ� ɩɪɢ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨɦ� ɜɜɟɞɟɧɢɢ� ɭɫɢɥɢɜɚɟɬ�
ɛɚɤɬɟɪɢɰɢɞɧɵɟ� ɦɟɯɚɧɢɡɦɵ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ� ɭɦɟɧɶɲɟɧɢɟɦ�
ɥɟɬɚɥɶɧɨɫɬɢ�ɢ�ɦɢɤɪɨɛɧɨɣ�ɨɛɫɟɦɟɧɟɧɧɨɫɬɢ��ɨɝɪɚɧɢɱɟɧɢɟɦ�ɤɥɟɬɨɱɧɨɝɨ�
ɨɩɭɫɬɨɲɟɧɢɹ�ɬɢɦɭɫɚ�ɢ�ɝɢɩɟɪɩɥɚɡɢɢ�ɫɟɥɟɡɟɧɤɢ�ɦɵɲɟɣ�ɧɚ�ɜɫɟɯ�ɫɪɨɤɚɯ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɫɚɥɶɦɨɧɟɥɥɟɡɧɨɣ�ɢɧɮɟɤɰɢɢ�
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,QWURGXFWLRQ��0LOLDWVLQLV�RQH�RI� WKH�FODVV�RI� WULWHUSHQRLGV�� LW�KDV�D� ORW�RI�
ELRORJLFDO�FKDUDFWHULVWLFV��$LP��ȿYDOXDWLRQ�RI�SURWHFWLYH�HIIHFW�RI�PLOLDWVLQ�
WR� PRUWDOLW\�� LQGH[� RI� EDFWHULDO� FRQWHQW� DQG� LQÀXHQFH� WR� WKH� PDVV�� FHOO�
FRPSRVLWLRQ�RI�VSOHHQ�DQG�WK\PXV�LQ�G\QDPLFV�RI�H[SHULPHQWDO�VDOPRQHOOD�
LQIHFWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� VWXGLHV� ZHUH� SHUIRUPHG� LQ� ����
PDOH�PLFH� �&%$ɯ&��%/���)���7KH�DQLPDOV�ZHUH� LQIHFWHG�DEGRPLQDOO\�
ZLWK�6ɚOPRQHOOD� ɟQWHULWLGLV� VWUDLQ� RI� KRVSLWDO� RULJLQ� ��ɯ���� EDFWHULD� SHU�
PRXVH��� �� JURXSV� RI� PLFH� ZHUH� XVHG�� ��LQWDFW�� ��LQIHFWHG�� ��LQIHFWHG�
DIWHU� �� DEGRPLQDO� LQMHFWLRQV� RI� PLOLDWVLQ� ZLWK� ��GD\� LQWHUYDO� LQ� GRVH�
�� PJ�NJ�� 5HVXOWV�� &RQWDPLQDWLRQ� RI� DQLPDOV� E\� 6�ɟQWHULWLGLV� FDXVHG�
GHYHORSPHQW�RI�LQIHFWLRQ�ZLWK�PRUWDOLW\�RI�������RI�PLFH�GXULQJ����GD\V�
ZLWK�PD[LPXP� DW� WKH� �WK� GD\� RI� REVHUYDWLRQ�� 3UHOLPLQDU\� LQWURGXFWLRQ�
RI�PLOLDWVLQ�KDG�SURWHFWLYH�HIIHFW��GHFUHDVH�RI�PRUWDOLW\�WR�����DQG�VKLIW�
RI�PD[LPXP�PRUWDOLW\� WR� WKH�VHFRQG�ZHHN�RI� LQIHFWLRQ��$W�DOO� VWDJHV�RI�
FRQWDPLQDWLRQ� LQGH[� RI� EDFWHULDO� FRQWHQW� RI� PLFH� IURP� WKH� �WK� JU�� ZDV�
DFFXUDWHO\�ORZHU�LQ�FRPSDULVRQ�ZLWK�WKH��UG�JU���LQ�OLYHU��LQ�VSOHHQ�IURP�
���WR����WLPHV���6DOPRQHOOD�LQIHFWLRQ�OHG�WR�WK\PLF�K\SRSODVLD�LQ�DQLPDOV�
RI�DOO�JURXSV�LQ�FRPSDULVRQ�ZLWK�LQWDFW�PLFH��DQG�LQ�WKH��WK�JU��RI�DQLPDOV�
UHGXFWLRQ�RI�WK\PLF�PDVV�DW��WK����WK�DQG���WK�GD\V�RI�LQIHFWLRQ�ZDV�OHVV�
HYLGHQW�GHFUHDVH�RI�PDVV� IRU����������������������DQG������������ LQ�
FRPSDULVRQ�ZLWK�DQLPDOV�RI� WKH��QG�JU�� �IRU����������������������DQG�
������������6XFK�FRQVLVWHQF\�ZDV�LQGLFDWHG�LQ�UHODWLRQ�WR�WKH�DPRXQW�RI�
WK\PRF\WHV��&RQVLGHUDEOH�LQFUHDVH�RI�VSOHHQ�PDVV�ZDV�HVWDEOLVKHG�LQ�WKH�
�QG�JU��DW�WKH��WK����WK�DQG���WK�GD\V�RI�REVHUYDWLRQ��0LOLDWVLQ�ZHDNHQHG�
LQWHQVLW\�RI�LWV�FKDQJHV�LQ�����WLPHV��4XDQWLWDWLYH�FKDQJHV�RI�VSOHQRF\WHV�
KDG� WKH� VDPH�FKDUDFWHU��&RQFOXVLRQ��6R�PLOLDWVLQ� LQ�GRVH�RI���PJ�NJ�DW�
SUHOLPLQDU\�DEGRPLQDO�LQWURGXFWLRQ�VWUHQJWKHQV�EDFWHULFLGDO�PHFKDQLVPV��
WKDW�LV�SURYHG�E\�GHFUHDVH�RI�PRUWDOLW\�DQG�EDFWHULDO�FRQWHQW��OLPLWDWLRQ�RI�
FHOO�GHYDVWDWLRQ�RI�WK\PXV�DQG�K\SHUSODVLD�RI�VSOHHQ�LQ�PLFH�DW�DOO�VWDJHV�
RI�H[SHULPHQWDO�VDOPRQHOOD�LQIHFWLRQ�

ɂɁɍɑȿɇɂȿ� ɏȺɊȺɄɌȿɊȺ� ɉɈɊȺɀȿɇɂə� ɆȺɌɄɂ�
ɆɂɈɆȺɌɈɁɇɕɆɂ� ɍɁɅȺɆɂ� ȼ� ɁȺȼɂɋɂɆɈɋɌɂ� ɈɌ�
ȽȿɇȿɌɂɑȿɋɄɈȽɈ�ɉɈɅɂɆɈɊɎɂɁɆȺ�7<06�����$!*
ɇ�Ⱥ��Ɋɭɞɵɯ��Ɉ�Ȼ��Ⱥɥɬɭɯɨɜɚ��ȼ�ɂ��Ɇɟɥɶɧɢɱɟɧɤɨ��ȼ�ɂ��ȿɜɞɨɤɢɦɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɏɢɛɪɨɦɢɨɦɚ� ɦɚɬɤɢ� í� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ�
ɨɩɭɯɨɥɟɜɢɞɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɠɟɧɫɤɢɯ� ɩɨɥɨɜɵɯ� ɨɪɝɚɧɨɜ�� Ɉɬɧɨɫɢɬɫɹ�
ɤ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɦ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦ�� ɨɞɧɚɤɨ� ɜ� ��� ɫɥɭɱɚɟɜ�
ɦɨɠɟɬ� ɩɪɢɧɢɦɚɬɶ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɭɸ� ɮɨɪɦɭ� ɬɟɱɟɧɢɹ�� Ɏɢɛɪɨɦɢɨɦɵ�
ɫɨɫɬɚɜɥɹɸɬ� ��í���� ɫɪɟɞɢ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɠɟɧɳɢɧ��
Ɍɟɥɨ� ɦɚɬɤɢ� ɩɨɪɚɠɚɟɬɫɹ� ɜ� ���� ɫɥɭɱɚɟɜ�� ɲɟɣɤɚ� ɦɚɬɤɢ� í� ɜ� ����
ɋɨɜɪɟɦɟɧɧɨɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɪɚɡɜɢɬɢɢ� ɦɢɨɦɵ� ɦɚɬɤɢ� ɨɫɧɨɜɚɧɨ�
ɧɚ� ɝɨɪɦɨɧɚɥɶɧɨɣ� ɬɟɨɪɢɢ�� ɇɚɪɭɲɟɧɢɟ� ɷɤɫɤɪɟɰɢɢ� ɩɪɨɞɭɤɬɨɜ�
ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɩɪɟɜɪɚɳɟɧɢɹ� ɷɫɬɪɨɝɟɧɨɜ�� ɚ� ɬɚɤɠɟ� ɫɨɨɬɧɨɲɟɧɢɹ�
ɮɪɚɤɰɢɣ� ɷɫɬɪɨɝɟɧɨɜ� ɩɪɢɜɨɞɹɬ� ɤ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɢɡɦɟɧɟɧɢɹɦ� ɜ�
ɦɢɨɦɟɬɪɢɢ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɫɭɳɟɫɬɜɭɟɬ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ�� ɱɬɨ� ɦɢɨɦɚ�
ɦɚɬɤɢ�� ɤɚɤ� ɢ� ɥɸɛɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɨɣ� ɩɪɢɪɨɞɵ��
ɦɨɠɟɬ�ɛɵɬɶ�ɜɵɡɜɚɧɚ�ɪɟɡɭɥɶɬɚɬɨɦ�ɞɟɣɫɬɜɢɹ�ɩɨɜɪɟɠɞɚɸɳɢɯ�ɷɤɡɨɝɟɧɧɵɯ�
�ɷɤɨɥɨɝɢɱɟɫɤɢɯ��ɮɚɤɬɨɪɨɜ��ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɤ�ɤɨɬɨɪɵɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɧɚɫɥɟɞɫɬɜɟɧɧɵɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɞɚɧɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɯɚɪɚɤɬɟɪɚ� ɩɨɪɚɠɟɧɢɹ� ɦɚɬɤɢ�
ɦɢɨɦɚɬɨɡɧɵɦɢ�ɭɡɥɚɦɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɩɨɥɢɦɨɪɮɢɡɦɚ�
ɝɟɧɚ� 7<06� ����$!*�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɢ� ɨɛɪɚɡɰɵ� ȾɇɄ�� ɜɵɞɟɥɟɧɧɵɟ� ɢɡ� ɜɟɧɨɡɧɨɣ�
ɤɪɨɜɢ� ɦɟɬɨɞɨɦ� ɮɟɧɨɥɶɧɨ�ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ�� ȼɵɛɨɪɤɚ�
ɛɨɥɶɧɵɯ� ɫ� ɮɢɛɪɨɦɢɨɦɨɣ�ɦɚɬɤɢ� ɜɤɥɸɱɚɥɚ� ���� ɩɚɰɢɟɧɬɨɤ��ɏɚɪɚɤɬɟɪ�
ɩɨɪɚɠɟɧɢɹ� ɦɚɬɤɢ� ɦɢɨɦɚɬɨɡɧɵɦɢ� ɭɡɥɚɦɢ� ɨɰɟɧɢɜɚɥɫɹ� ɱɟɪɟɡ� ɪɚɡɦɟɪ�
ɦɚɬɤɢ��ɧɟɞɟɥɢ���ɩɥɨɳɚɞɶ��ɫɦ����ɪɚɞɢɭɫ��ɫɦ��ɢ�ɨɛɴɟɦ��ɫɦ3��ɦɢɨɦɚɬɨɡɧɵɯ�
ɭɡɥɨɜ��ɉɚɪɚɦɟɬɪɵ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɞɚɧɧɵɯ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɜ�
ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɤ�ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɡɚɤɨɧɭ�ɧɨɪɦɚɥɶɧɨɝɨ�
ɪɚɫɩɪɟɞɟɥɟɧɢɹ��ɨ�ɱɟɦ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɡɧɚɱɟɧɢɹ�ɤɪɢɬɟɪɢɹ�ɒɚɩɢɪɨ�
ɍɢɥɤɚ� : ���������� ɫ� ɭɪɨɜɧɟɦ� ɢɯ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɡɧɚɱɢɦɨɫɬɢ�
�S���������ɉɨɷɬɨɦɭ�ɞɥɹ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�ɯɚɪɚɤɬɟɪɚ�ɩɨɪɚɠɟɧɢɹ�
ɦɚɬɤɢ� ɭ� ɩɚɰɢɟɧɬɨɤ� ɫ� ɪɚɡɧɵɦɢ� ɝɟɧɨɬɢɩɚɦɢ� ɩɨ� ɢɡɭɱɚɟɦɨɦɭ� ɝɟɧɭ� ɦɵ�
ɢɫɩɨɥɶɡɨɜɚɥɢ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�í�ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ�ɤɪɢɬɟɪɢɢ�
Ɇɚɧɧɚ�ɍɢɬɧɢ� ɢ� ȼɚɥɶɞɚ�ȼɨɥɶɮɨɜɢɰɚ�� ɚ� ɞɥɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɪɚɡɦɟɪɚ�
ɦɚɬɤɢ��ɩɥɨɳɚɞɢ��ɪɚɞɢɭɫɚ�ɢ�ɨɛɴɟɦɚ�ɦɢɨɦɚɬɨɡɧɵɯ�ɭɡɥɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɦɟɞɢɚɧɭ��0H��ɢ�ɢɧɬɟɪɤɜɚɪɬɢɥɶɧɵɣ�ɪɚɡɦɚɯ��4���±�4�����Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ� ɫɪɚɜɧɢɬɟɥɶɧɨɦ� ɚɧɚɥɢɡɟ� ɩɨɥɢɦɨɪɮɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɝɟɧɚ� 7<06�
����$!*� ɫ� ɪɚɡɦɟɪɚɦɢ� ɦɚɬɤɢ� ɩɚɰɢɟɧɬɨɤ� ɞɨɫɬɨɜɟɪɧɵɯ� ɨɬɥɢɱɢɣ�
ɜɵɹɜɥɟɧɨ�ɧɟ� ɛɵɥɨ��Ɇɟɞɢɚɧɚ� ɪɚɡɦɟɪɚ�ɦɚɬɤɢ� ɭ�ɠɟɧɳɢɧ�ɢɫɫɥɟɞɭɟɦɨɣ�
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ɝɪɭɩɩɵ� ɫɨɫɬɚɜɥɹɟɬ� ����� ɧɟɞɟɥɶ� ɢ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɝɟɧɨɬɢɩɢɱɟɫɤɢɯ�
ɜɚɪɢɚɧɬɨɜ� 7<06� ����$!*�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɬɚɤɢɯ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�
ɜɚɠɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤɚɤ� ɩɥɨɳɚɞɶ� ɦɢɨɦɚɬɨɡɧɵɯ� ɭɡɥɨɜ� ɢɯ� ɨɛɴɟɦ�
ɢ� ɪɚɞɢɭɫ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɭ� ɩɚɰɢɟɧɬɨɤ� ɫ�
ɝɟɧɨɬɢɩɨɦ� ����ȺȺ� 7<06� ɦɟɞɢɚɧɚ� ɩɥɨɳɚɞɢ� ɦɢɨɦɚɬɨɡɧɵɯ� ɭɡɥɨɜ�
ɪɚɜɧɚ����ɫɦ���ɱɬɨ�ɞɨɫɬɨɜɟɪɧɨ�ɩɪɟɜɵɲɚɟɬ�ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɭ�ɠɟɧɳɢɧ�
ɫ� ɝɟɧɨɬɢɩɚɦɢ� ����**� ɢ� ����Ⱥ*�7<06� ���� ɫɦ��� S �������Ɇɟɞɢɚɧɵ�
ɪɚɞɢɭɫɚ�ɢ�ɨɛɴɟɦɚ�ɦɢɨɦɚɬɨɡɧɵɯ�ɭɡɥɨɜ�ɭ�ɠɟɧɳɢɧ�ɫ�ɝɟɧɨɬɢɩɨɦ�����ȺȺ�
7<06�ɫɨɫɬɚɜɢɥɢ������ɫɦ�ɢ����ɫɦ3��ɱɬɨ�ɬɚɤɠɟ�ɞɨɫɬɨɜɟɪɧɨ�ɩɪɟɜɵɲɚɟɬ�
ɞɚɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɭ� ɠɟɧɳɢɧ� ɫ� ɝɟɧɨɬɢɩɚɦɢ� ����**� ɢ� ����Ⱥ*�
7<06�±���ɫɦ��S �������ɢ����ɫɦ3��ɪ ��������ȼɵɜɨɞɵ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��
ɠɟɧɳɢɧɵ�ɫ�ɦɢɨɦɨɣ�ɦɚɬɤɢ��ɢɦɟɸɳɢɟ�ɜ�ɝɟɧɨɬɢɩɟ�ɚɥɥɟɥɶ�����*�ɝɟɧɚ�
7<06�� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɦɟɧɶɲɟɣ� ɩɥɨɳɚɞɶɸ�� ɨɛɴɟɦɨɦ� ɢ� ɪɚɞɢɭɫɨɦ�
ɦɢɨɦɚɬɨɡɧɵɯ�ɭɡɥɨɜ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ�ɩɚɰɢɟɧɬɤɚɦɢ�ɛɟɡ� ɷɬɨɝɨ� ɚɥɥɟɥɹ�� ɭ�
ɤɨɬɨɪɵɯ�ɧɚɛɥɸɞɚɟɬɫɹ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɵɣ�ɯɚɪɚɤɬɟɪ�ɩɨɪɚɠɟɧɢɹ�ɦɚɬɤɢ�
ɩɪɢ�ɦɢɨɦɟ��ɛɨɥɶɲɚɹ�ɩɥɨɳɚɞɶ��ɨɛɴɟɦ�ɢ�ɪɚɞɢɭɫ�ɦɢɨɦɚɬɨɡɧɵɯ�ɭɡɥɨɜ���
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɟɤɬɚ� ɊɇɎ� ©ɉɪɨɜɟɞɟɧɢɟ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɧɚɭɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɩɨɢɫɤɨɜɵɯ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɬɞɟɥɶɧɵɦɢ� ɧɚɭɱɧɵɦɢ� ɝɪɭɩɩɚɦɢª� �ɬɟɦɚ� ɩɪɨɟɤɬɚ�
©ɂɡɭɱɟɧɢɟ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ� ɨɫɧɨɜ� ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɱɟɥɨɜɟɤɚª��

7+(� 678'<� 2)� 7+(� 1$785(� 2)� 7+(� '()($7� 2)� 7+(�
87(586� 0,20$72=1<0,� 12'(6�� '(3(1',1*� 21� 7+(�
*(1(7,&�32/<0253+,60�7<06�����$!*
1�$��5XG\NK��2�%��$OWXNKRYD��9�,��0HOQLFKHQNR��9�,��(YGRNLPRY
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 8WHULQH� ¿EURLGV� LV� WKH� PRVW� FRPPRQ� WXPRU� IRUPDWLRQ� RI�
IHPDOH� JHQLWDO�PXWLODWLRQ�ZKLFK� UHIHUV� WR� EHQLJQ� QHRSODVPV�� EXW� LQ� ���
RI� FDVHV� PD\� WDNH� WKH� IRUP� RI� D� PDOLJQDQW� FRXUVH�� )LEURLGV� FRQVWLWXWH�
��í���� RI� J\QHFRORJLFDO� GLVHDVHV� RI�ZRPHQ��8WHULQH� ERG\� LV� DIIHFWHG�
LQ�����RI�FDVHV�� WKH�FHUYL[�í�����7KH�PRGHUQ�LGHD�RI� WKH�GHYHORSPHQW�
RI�XWHULQH�¿EURLGV�EDVHG�RQ� WKH�KRUPRQDO� WKHRU\��9LRODWLRQ�RI�H[FUHWLRQ�
SURGXFWV�PHWDEROLF� FRQYHUVLRQ� RI� HVWURJHQV� DQG� HVWURJHQ� UDWLR� IUDFWLRQV�
OHDG�WR�PRUSKRORJLFDO�FKDQJHV�LQ�WKH�P\RPHWULXP��1HYHUWKHOHVV��WKHUH�LV�
DQ�DVVXPSWLRQ�WKDW�XWHULQH�¿EURLGV�DV�ZHOO�DV�DQ\�GLVHDVH�RI�PXOWLIDFWRULDO�
QDWXUH�PD\�EH�FDXVHG�E\�WKH�GDPDJLQJ�UHVXOW�RI�H[RJHQRXV��HQYLURQPHQWDO��
IDFWRUV��WKH�VHQVLWLYLW\�RI�ZKLFK�LV�GHWHUPLQHG�E\�KHUHGLWDU\�IDFWRUV��$LP��
7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� LQYHVWLJDWH� WKH� QDWXUH� RI� WKH� XWHUXV�
P\RPD�QRGHV�GHSHQGLQJ�RQ�WKH�JHQHWLF�SRO\PRUSKLVP�RI�7<06�����$!�
*�� 0DWHULDOV� DQG� PHWKRGV�� 0DWHULDO� IRU� LQYHVWLJDWLRQ� í� '1$� VDPSOHV�
LVRODWHG�IURP�YHQRXV�EORRG�E\�SKHQRO�FKORURIRUP�H[WUDFWLRQ��6DPSOH�RI�
SDWLHQWV�ZLWK� XWHULQH�¿EURLG� LQFOXGHG�����SDWLHQWV��1DWXUH� RI� WKH� XWHUXV�
P\RPD� QRGHV� ZDV� DVVHVVHG� DIWHU� XWHULQH� VL]H� �ZHHNV��� DUHD� �FP���� WKH�
UDGLXV��FP��DQG�YROXPH��FP3��RI�¿EURLGV��3DUDPHWHUV�RI�WKH�GLVWULEXWLRQ�
GDWD�RI�TXDQWLWDWLYH�WUDLWV�LQ�WKH�VWXG\�JURXS�RI�SDWLHQWV�GR�QRW�FRPSO\�ZLWK�
WKH�QRUPDO�GLVWULEXWLRQ�LV�VHHQ�IURP�WKH�6KDSLUR�:LON�:� �����������WKHLU�
OHYHO� RI� VWDWLVWLFDO� VLJQL¿FDQFH� RI� S� ��������7KHUHIRUH�� WKH� FRPSDUDWLYH�
DQDO\VLV� RI� WKH� QDWXUH� RI� WKH� XWHUXV� LQ� SDWLHQWV�ZLWK� GLIIHUHQW� JHQRW\SHV�
RI� WKH� VWXGLHG�JHQH��ZH�XVHG�QRQSDUDPHWULF�PHWKRGV� �FDOFXODWHG�0DQQ�
:KLWQH\� WHVW� DQG� WKH� :DOG�:ROIRZLW]� DQG� IRU� WKH� FKDUDFWHULVWLFV� RI�
XWHULQH� VL]H�� DUHD�� UDGLXV�DQG�YROXPH�RI�¿EURLGV�XVLQJ� WKH�PHGLDQ� �0H��
DQG� LQWHUTXDUWLOH� UDQJH� �4��±4����� 5HVXOWV�� ,Q� D� FRPSDUDWLYH� DQDO\VLV�
RI� SRO\PRUSKLF� YDULDQWV� RI� WKH� JHQH�7<06�����$!*�ZLWK� GLPHQVLRQV�
XWHUXV� SDWLHQWV� VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� GHWHFWHG�� 7KH� PHGLDQ� VL]H�
RI�WKH�XWHUXV�LQ�ZRPHQ�RI�WKH�VWXG\�JURXS�ZDV������ZHHNV�DQG�GRHV�QRW�
GHSHQG� RQ� WKH� JHQRW\SLF� YDULDQWV� 7<06� ����$!*�� :KHQ� DQDO\]LQJ�
VXFK�LPSRUWDQW�LQGLFDWRUV�DV�SDWKRJHQHWLF�DUHD�¿EURLGV�YROXPH�DQG�UDGLXV�
IROORZLQJ� UHVXOWV� ZHUH� REWDLQHG�� SDWLHQWV� ZLWK� JHQRW\SH� ����D� 7<06�
PHGLDQ� DUHD� ¿EURLGV� LV� ��FP�� WKDW� VLJQL¿FDQWO\� H[FHHGV� WKH� ¿JXUH� IRU�
ZRPHQ�ZLWK�JHQRW\SHV�����**�DQG�����$*�7<06�����FP���S �������
0HGLDQ� UDGLXV� DQG� YROXPH� RI� ¿EURLGV� LQ� ZRPHQ� ZLWK� JHQRW\SH� ����D�
7<06�WRWDOHG������FP�DQG����FP3��ZKLFK�LV�DOVR�VLJQL¿FDQWO\�KLJKHU�WKDQ�
WKHVH�¿JXUHV�LQ�ZRPHQ�ZLWK�JHQRW\SHV�����**�DQG�����$*�7<06�±���
FP��S �������DQG����FP3� �S ��������&RQFOXVLRQ��&RQVHTXHQWO\��ZRPHQ�
ZLWK� XWHULQH� ¿EURLGV�� KDYLQJ� D� JHQRW\SH� ����*� DOOHOH� JHQH� 7<06� DUH�
OHVV�DUHD��YROXPH�DQG�UDGLXV�¿EURLGV�FRPSDUHG�ZLWK�SDWLHQWV�ZLWKRXW�WKLV�
DOOHOH��ZKLFK�LV�REVHUYHG�PRUH�SURQRXQFHG�OHVLRQV�XWHULQH�¿EURLGV��ODUJH�
DUHD��YROXPH�DQG�UDGLXV�¿EURLGV���
:RUN� SHUIRUPHG� XQGHU� WKH� SURMHFW� 51)� ©)XQGDPHQWDO� UHVHDUFK� DQG�
H[SORUDWRU\� UHVHDUFK� E\� LQGLYLGXDO� UHVHDUFK� JURXSVª�WKH� WKHPH� RI� WKH�
SURMHFW� ©6WXG\� RI� PROHFXODU� JHQHWLF� EDVLV� RI� PXOWLIDFWRULDO� GLVHDVHV� RI�
PDQª��

ȽɂɋɌɈɅɈȽɂɑȿɋɄȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�ɉɅȺɐȿɇɌɕ�ɉɊɂ�
ɉɈɁȾɇȿɃ�ɉɊȿɗɄɅȺɆɉɋɂɂ
ȼ�Ɇ��Ʌɹɩɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɂ��ɓɺɝɨɥɟɜ
ɇɚɭɱɧɵɣ�ɰɟɧɬɪ�ɚɤɭɲɟɪɫɬɜɚ��ɝɢɧɟɤɨɥɨɝɢɢ�ɢ�ɩɟɪɢɧɚɬɨɥɨɝɢɢ�ɢɦ��ɚɤɚɞ��
ȼ�ɂ��Ʉɭɥɚɤɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɟɷɤɥɚɦɩɫɢɹ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɝɪɨɡɧɵɦ� ɨɫɥɨɠɧɟɧɢɹɦ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɱɚɫɬɨɬɚ� ɤɨɬɨɪɨɣ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ� ɤɨɥɟɛɥɟɬɫɹ� ɨɬ� �� ɞɨ�
���ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɛɟɪɟɦɟɧɧɨɫɬɟɣ��Ɉɧɚ� ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɩɪɢɱɢɧɨɣ�
���� ɫɥɭɱɚɟɜ� ɦɚɬɟɪɢɧɫɤɨɣ� ɢ� ���� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɫɦɟɪɬɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɬɤɚɧɢ�
ɩɥɚɰɟɧɬɵ� ɩɪɢ� ɩɨɡɞɧɟɣ� ɭɦɟɪɟɧɧɨɣ� ɩɪɟɷɤɥɚɦɩɫɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ɉɫɧɨɜɧɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɚɰɢɟɧɬɤɢ� ɫ� ɩɨɡɞɧɟɣ�
ɭɦɟɪɟɧɧɨɣ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ��Ʉɪɢɬɟɪɢɢ�ɜɤɥɸɱɟɧɢɹ��ɩɨɡɞɧɹɹ�ɭɦɟɪɟɧɧɚɹ�
ɩɪɟɷɤɥɚɦɩɫɢɹ� ɩɪɢ� ɨɞɧɨɩɥɨɞɧɨɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ȺȾ� ɨɬ� ������� ɞɨ�
��������ɦɦ�ɪɬ�ɫɬ���ɩɪɨɬɟɢɧɭɪɢɹ�í�ɨɬ�����ɞɨ���ɝ�ɥ�ɜ�ɫɭɬɤɢ��Ʉɨɧɬɪɨɥɶɧɚɹ�
ɝɪɭɩɩɚ� í� ��� ɩɚɰɢɟɧɬɨɤ� ɛɟɡ� ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɫ�
ɨɞɧɨɩɥɨɞɧɨɣ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ� ɩɪɨɬɟɤɚɜɲɟɣ� ɛɟɪɟɦɟɧɧɨɫɬɶɸ��
ȼɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɤ�ɜɚɪɶɢɪɨɜɚɥ�ɨɬ����ɞɨ����ɥɟɬ��ɋɪɨɤ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
��í��� ɧɟɞɟɥɹ�� ɉɪɨɜɨɞɢɥɨɫɶ� ɤɨɦɩɥɟɤɫɧɨɟ� ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɟ� ɢ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɫɥɟɞɨɜ��ɇɚ�ɩɚɪɚɮɢɧɨɜɵɯ�ɫɪɟɡɚɯ��
ɨɤɪɚɲɟɧɧɵɯ� ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ� ɢ� ɷɨɡɢɧɨɦ�� ɨɰɟɧɢɜɚɥɢ� ɡɪɟɥɨɫɬɶ�
ɜɨɪɫɢɧɱɚɬɨɝɨ� ɞɟɪɟɜɚ�� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ� ɩɪɨɰɟɫɫɨɜ�
ɜ� ɜɢɞɟ� ɫɢɧɰɢɬɢɨɤɚɩɢɥɥɹɪɧɵɯ� ɦɟɦɛɪɚɧ� ɢ� ɫɢɧɰɢɬɢɚɥɶɧɵɯ� ɩɨɱɟɤ��
ɚ� ɬɚɤɠɟ� ɧɚɥɢɱɢɟ� ɩɥɨɞɧɨɝɨ� ɮɢɛɪɢɧɨɢɞɚ�� ɨɱɚɝɨɜ� ɨɛɵɡɜɟɫɬɜɥɟɧɢɹ� ɢ�
ɢɧɮɚɪɤɬɨɜ�ɜɨɪɫɢɧɱɚɬɨɝɨ�ɞɟɪɟɜɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɦɚɤɪɨɫɤɨɩɢɱɟɫɤɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɨɫɥɟɞɨɜ� ɩɪɢ� ɩɨɡɞɧɟɣ� ɭɦɟɪɟɧɧɨɣ� ɩɪɟɷɤɥɚɦɩɫɢɢ�
ɭɫɬɚɧɨɜɥɟɧɨ� ɩɨɜɵɲɟɧɢɟ� ɦɚɫɫɵ� ɩɥɚɰɟɧɬɵ� ɢ� ɩɪɟɨɛɥɚɞɚɧɢɟ�
ɧɟɩɪɚɜɢɥɶɧɨɣ�ɮɨɪɦɵ�ɩɥɚɰɟɧɬɚɪɧɨɝɨ�ɞɢɫɤɚ��ɉɪɢ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɟɩɚɪɚɬɨɜ� ɜɵɹɜɥɟɧ� ɮɢɛɪɢɧɨɢɞɧɵɣ� ɧɟɤɪɨɡ� ɫɬɟɧɨɤ�
ɫɩɢɪɚɥɶɧɵɯ�ɚɪɬɟɪɢɣ�GHFLGXDV�EDVDOLV�ɢ�SDULHWDOLV��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɣ�
ɨ�ɪɚɡɜɢɬɢɢ�ɞɟɰɢɞɭɚɥɶɧɨɣ�ɜɚɫɤɭɥɨɩɚɬɢɢ�ɜ�ɧɚɛɥɸɞɟɧɢɹɯ�ɩɪɟɷɤɥɚɦɩɫɢɢ��
ɉɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɧɚɛɥɸɞɟɧɢɹɦɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɨɬɦɟɱɚɟɬɫɹ�
ɬɚɤɠɟ� ɩɨɜɵɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɜɧɟɜɨɪɫɢɧɱɚɬɨɝɨ� ɬɪɨɮɨɛɥɚɫɬɚ��
ɧɚɥɢɱɢɹ� ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɯɨɪɢɨɧɢɱɟɫɤɢɯ� ɩɫɟɜɞɨɤɢɫɬ� ɜ� GHFLGXDV�
EDVDOLV�ɢ�SDULHWDOLV��ɚ�ɬɚɤɠɟ�ɦɚɫɫɢɜɧɨɝɨ�ɫɤɨɩɥɟɧɢɹ�ɩɟɪɢɜɨɪɫɢɧɱɚɬɨɝɨ�
ɮɢɛɪɢɧɨɢɞɚ�� ɱɬɨ� ɨɬɪɚɠɚɟɬ� ɪɚɡɜɢɬɢɟ� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɝɢɩɨɤɫɢɢ��
ȼɵɜɨɞɵ�� Ɋɚɡɜɢɬɢɟ� ɩɨɡɞɧɟɣ� ɭɦɟɪɟɧɧɨɣ� ɩɪɟɷɤɥɚɦɩɫɢɢ� ɱɚɳɟ� ɜɫɟɝɨ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɩɨɹɜɥɟɧɢɟɦ� ɩɪɢɡɧɚɤɨɜ� ɩɥɚɰɟɧɬɚɪɧɨɣ� ɝɢɩɨɤɫɢɢ��
ɇɚɢɛɨɥɟɟ� ɯɚɪɚɤɬɟɪɧɵɦɢ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ� ɤɪɢɬɟɪɢɹɦɢ� ɹɜɥɹɟɬɫɹ�
ɧɚɥɢɱɢɟ� ɞɟɰɢɞɭɚɥɶɧɨɣ� ɜɚɫɤɭɥɨɩɚɬɢɢ�� ɤɨɬɨɪɭɸ�� ɜɢɞɢɦɨ�� ɦɨɠɧɨ�
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɚɪɤɟɪɚ�ɩɪɟɷɤɥɚɦɩɫɢɢ�

+,672/2*,&$/�&+$5$&7(5,67,&.6�2)�7+(�3/$&(17$�,1�
7+(�/$7(�35(�(&/$036,$
9�0��/\DSLQ
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��$�,��6KFKHJROHY
5HVHDUFK�&HQWHU� IRU�2EVWHWULFV��*\QHFRORJ\�DQG�3HULQDWRORJ\��0RVFRZ��
5XVVLD

,QWURGXFWLRQ�� 3UHHFODPSVLD� UHIHUV� WR� VHYHUH� FRPSOLFDWLRQV� RI� SUHJQDQF\��
ZKRVH� IUHTXHQF\�ZRUOGZLGH� UDQJH� IURP��� WR����RI� WKH� WRWDO�QXPEHU�RI�
SUHJQDQFLHV��,W� LV�DOVR�WKH�UHDVRQ�����RI�PDWHUQDO�DQG�����RI�SHULQDWDO�
GHDWKV��$LP��2XU�DLP�ZDV�VWXG\�PLFURVFRSLF�FKDQJHV�LQ�SODFHQWDO�WLVVXH�
DW� ODWH�PRGHUDWH�SUHHFODPSVLD��0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\�JURXS�
LQFOXGHG� ��� SDWLHQWV� DW� ODWH� PRGHUDWH� SUHHFODPSVLD�� ,QFOXVLRQ� FULWHULD�
ZHUH� DV� IROORZV�� PRGHUDWH� SUHHFODPSVLD� ±� VLQJOHWRQ� SUHJQDQF\�� EORRG�
SUHVVXUH� IURP�������� WR���������PP�+J��SURWHLQXULD�í�IURP����� WR���J�
SHU�GD\��&RQWURO�JURXS�í����SDWLHQWV�ZLWKRXW�H[WUDJHQLWDO�SDWKRORJ\��ZLWK�
D� VLQJOHWRQ� SK\VLRORJLFDO� SUHJQDQF\�� 3DWLHQWV� DJH�� IURP���� WR� ��� \HDUV��
7KH� JHVWDWLRQDO� DJH� ��í��� ZHHNV��:H� XVHG� FRPSOH[� PDFURVFRSLF� DQG�
PLFURVFRSLF� DQDO\VLV� RI� SODFHQWD� VSHFLPHQV� IURP� DOO� WKH� FDVHV�� 3DUDI¿Q�
VHFWLRQV� ZDV� VWDLQHG� ZLWK� +DHPDWR[\OLQ�HRVLQ� DQG� ZH� HYDOXDWHG� WKH�
PDWXULW\�YLOORXV� WUHH��VHYHULW\�RI�FRPSHQVDWRU\�SURFHVVHV� LQ� WKH� IRUP�RI�
V\QF\WLXP� FDSLOODU\� PHPEUDQHV� DQG� V\QF\WLDO� NQRWV�� SHULYLOORXV� ¿EULQ�
GHSRVLWLRQ�� FDOFL¿FDWLRQ� DQG� YLOORXV� WUHH� LQIDUFWV�� 5HVXOWV�� 2Q� JURVV�
H[DPLQDWLRQ� SODFHQWDV� ZLWK� ODWH� PRGHUDWH� SUHHFODPSVLD� ZH� IRXQG� DQ�
LQFUHDVH� LQ� SODFHQWDO� ZHLJKW� DQG� WKH� SUHGRPLQDQFH� RI� ZURQJ� VKDSH� RI�
WKH�SODFHQWDO�GLVF��2Q�PLFURVFRSLF�H[DPLQDWLRQ��LW�ZDV�UHYHDOHG�¿EULQRLG�
QHFURVLV� LQ� WKH� ZDOOV� RI� WKH� VSLUDO� DUWHULHV� RI� WKH� GHFLGXD� EDVDOLV� DQG�
GHFLGXD�SDULHWDOLV��SRLQWLQJ�WR�WKH�GHYHORSPHQW�RI�GHFLGXDO�YDVFXORSDWK\�
LQ� WKH�REVHUYDWLRQV�RI�SUHHFODPSVLD��&RPSDUHG�ZLWK�REVHUYDWLRQV� LQ� WKH�
FRQWURO�JURXS�DOVR�QRWHG�LQFUHDVLQJ�DPRXQW�RI�H[WUDYLOORXV�WURSKREODVW��WKH�
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SUHVHQFH�RI�PLFURVFRSLF�FKRULRQLF�SVHXGRF\VWV�LQ�WKH�GHFLGXD�EDVDOLV�DQG�
GHFLGXD�SDULHWDOLV�� DV�ZHOO� DV�D�PDVVLYH�FOXVWHU�SHULYLOORXV�¿EULQRLG� WKDW�
UHÀHFWV�WKH�GHYHORSPHQW�RI�SODFHQWDO�K\SR[LD��&RQFOXVLRQ��'HYHORSPHQW�
RI� ODWHU� PRGHUDWH� SUHHFODPSVLD� RIWHQ� DFFRPSDQLHG� E\� WKH� DSSHDUDQFH�
RI� VLJQV� RI� SODFHQWDO� K\SR[LD�� 7KH� PRVW� FKDUDFWHULVWLF� PRUSKRORJLFDO�
FULWHULD�LV�WKH�DYDLODELOLW\�RI�GHFLGXDO�YDVFXORSDWK\��ZKLFK�FDQ�SUREDEO\�EH�
UHJDUGHG�DV�D�VSHFL¿F�KLVWRORJLFDO�PDUNHU�RI�SUHHFODPSVLD�

ɄɊɈȼȿɌȼɈɊȿɇɂȿ� ȼ� ɆȿɁɈɇȿɎɊɈɋȿ� ɀȺȻɕ� ɁȿɅȿɇɈɃ�
�%8)2�9,5,',6�/$85(17,��������ȼ�ɅɂɑɂɇɈɑɇɕɃ�ɉȿɊɂɈȾ�
ɊȺɁȼɂɌɂə
Ⱦ�Ɋ��ɋɜɟɬɚɲɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɛ�ɧ���ɩɪɨɮ��Ɇ�ɉ��Ƚɪɭɲɤɨ
Ⱥɫɬɪɚɯɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɟɦɚɬɨɥɨɝɢɹ� í� ɷɬɨ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɚɹ� ɧɚɭɤɚ�� ɜɵɹɜɥɹɸɳɚɹ�
ɫɭɳɟɫɬɜɭɸɳɢɟ�ɜ�ɩɪɢɪɨɞɟ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ�ɢ�ɫɬɨɹɳɢɟ�ɡɚ�ɧɢɦɢ�ɡɚɤɨɧɵ�
ɢ� ɫɨɡɞɚɟɬ� ɲɢɪɨɤɢɟ� ɨɫɧɨɜɵ� ɞɥɹ� ɩɪɢɤɥɚɞɧɵɯ� ɪɟɲɟɧɢɣ�� ȼɨɡɧɢɤɚɟɬ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɞɚɧɧɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ�
ɝɟɦɚɬɨɥɨɝɢɢ�ɧɢɡɲɢɯ�ɩɨɡɜɨɧɨɱɧɵɯ�ɜ�ɫɮɟɪɟ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɮɢɡɢɨɥɨɝɢɢ�
ɱɟɥɨɜɟɤɚ�� ɦɟɞɢɰɢɧɟ�� Ɉɫɧɨɜɭ� ɷɬɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɨɡɞɚɟɬ� ɨɩɢɫɚɧɧɨɟ�
ɘ�ɇ�� Ʉɭɪɚɠɤɨɜɫɤɢɦ� ������� ɹɜɥɟɧɢɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɭ� ɥɸɞɟɣ� ɜ�
ɷɤɫɬɪɟɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɜɟɪɫɢɣ�� Ɋɟɜɟɪɫɢɢ�
ɱɟɥɨɜɟɤɚ� ɜ� ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɦ� ɚɫɩɟɤɬɟ� ɩɪɨɹɜɥɹɸɬɫɹ� ɩɟɪɟɯɨɞɨɦ�
ɤ� ɧɟɤɨɬɨɪɵɦ� ɮɭɧɤɰɢɹɦ� ɤɪɨɜɢ� ɩɨ� ɬɢɩɭ� ɧɢɡɲɢɯ� ɩɨɡɜɨɧɨɱɧɵɯ��
Ɇɧɨɝɨɥɟɬɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɪɨɜɢ� ɠɢɜɨɬɧɵɯ� ɩɨɤɚɡɚɥɢ� ɧɚɥɢɱɢɟ�
ɨɛɳɧɨɫɬɢ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ� ɭ� ɱɟɥɨɜɟɤɚ�
ɢ� ɧɢɡɲɢɯ� ɩɨɡɜɨɧɨɱɧɵɯ� �ɀɢɬɟɧɟɜɚ�� ������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɤɪɨɜɟɬɜɨɪɟɧɢɟ� ɜ� ɦɟɡɨɧɟɮɪɨɫɟ� ɭ� ɝɨɥɨɜɚɫɬɢɤɚ�
ɡɟɥɟɧɨɣ�ɠɚɛɵ�ɢ�ɨɩɢɫɚɬɶ�ɦɨɪɮɨɥɨɝɢɸ�ɨɪɝɚɧɚ�ɜ�ɩɟɪɢɨɞ�ɥɢɱɢɧɨɱɧɨɝɨ�
ɪɚɡɜɢɬɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ�ɫɟɪɢɹɯ�
ɫɪɟɡɨɜ�ɥɢɱɢɧɨɤ�ɡɟɥɟɧɨɣ�ɠɚɛɵ��%XIR�YLULGLV�/DXUHQWL��������ɧɚ�ɤɨɧɟɱɧɵɯ�
ɫɬɚɞɢɹɯ� ɥɢɱɢɧɨɱɧɨɝɨ� ɪɚɡɜɢɬɢɹ�� ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ� ɢ� ɨɤɪɚɲɟɧɧɵɯ� ɩɨ�
ɨɛɳɟɩɪɢɧɹɬɵɦ� ɦɟɬɨɞɢɤɚɦ� �ȼɨɥɤɨɜɚ�� ȿɥɟɰɤɢɣ�� ������� Ɋɟɡɭɥɶɬɚɬɵ��
ɍ� ɥɢɱɢɧɨɤ�ɀɚɛɵ� ɡɟɥɟɧɨɣ� �%XIR� YLULGLV� /DXUHQWL�� ������ ɧɚ� ��� ɫɭɬɤɢ�
ɦɟɡɨɧɟɮɪɨɫ�ɩɪɟɞɫɬɚɜɥɹɥ�ɫɨɛɨɣ�ɩɥɨɬɧɵɟ�ɩɨɱɟɱɧɵɟ�ɬɹɠɢ��ɜɵɬɹɧɭɬɵɟ�
ɩɚɪɚɥɥɟɥɶɧɨ� ɯɨɪɞɟ��Ɇɟɠɤɚɧɚɥɶɰɟɜɨɟ� ɩɪɨɫɬɪɚɧɫɬɜɨ� ɛɵɥɨ� ɡɚɩɨɥɧɟɧɨ�
ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ� ɩɥɨɬɧɨ� ɥɟɠɚɳɢɦɢ� ɤɥɟɬɤɚɦɢ� ɤɪɨɜɢ� ɧɚ� ɪɚɡɧɵɯ�
ɫɬɚɞɢɹɯ�ɪɚɡɜɢɬɢɹ��Ⱦɨɥɹ�ɤɥɟɬɨɤ�ɷɪɢɬɪɨɩɨɷɬɢɱɟɫɤɨɝɨ�ɪɹɞɚ�ɫɨɫɬɚɜɥɹɥɚ�
����� ɝɪɚɧɭɥɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ�í������ɢ�ɚɝɪɚɧɭɥɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ�
í� ����� ɋɪɟɞɢ� ɨɛɳɟɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɤɥɟɬɨɤ� ɞɨɦɢɧɢɪɨɜɚɥɢ� ɡɪɟɥɵɟ�
ɷɪɢɬɪɨɰɢɬɵ� ������� Ʉɥɟɬɤɢ� ɥɢɦɮɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ� ɪɹɞɚ� ɛɵɥɢ�
ɫɚɦɵɦɢ� ɦɚɥɨɱɢɫɥɟɧɧɵɦɢ� ������ ɉɨɥɨɜɢɧɚ� ɜɫɟɯ� ɷɪɢɬɪɨɰɢɬɨɜ� ������
ɩɚɬɨɥɨɝɢɱɧɵ� í� ɩɨɣɤɢɥɨɰɢɬɨɡ�� ɉɨɣɤɢɥɨɰɢɬɨɡɵ� ɨɛɪɚɡɭɸɬɫɹ� ɩɪɢ�
ɬɹɠɟɥɨɦ� ɬɟɱɟɧɢɢ� ɚɧɟɦɢɢ�� ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ�� ɢɡɦɟɧɹɟɬɫɹ� ɨɛɵɱɧɨ�
ɮɨɪɦɚ�ɷɪɢɬɪɨɰɢɬɨɜ��Ʉɥɟɬɤɚ�ɬɟɪɹɟɬ�ɷɥɚɫɬɢɱɧɨɫɬɶ��ɷɬɨ�ɞɟɝɟɧɟɪɚɬɢɜɧɨɟ�
ɹɜɥɟɧɢɟ� ɤɪɨɜɟɬɜɨɪɟɧɢɹ� ɧɚɫɬɭɩɚɟɬ� ɩɪɢ� ɭɝɧɟɬɟɧɢɢ� ɷɪɢɬɪɨɩɨɷɡɚ� ɩɨɞ�
ɜɥɢɹɧɢɟɦ�ɤɚɤɢɯ�ɥɢɛɨ�ɜɪɟɞɧɵɯ�ɮɚɤɬɨɪɨɜ��ɨɤɚɡɵɜɚɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɟ�
ɧɚ� ɤɪɨɜɟɬɜɨɪɧɵɣ� ɨɪɝɚɧ�� ɢɥɢ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɤɥɟɬɤɭ� �ɀɢɬɟɧɟɜɚ� ɢ�
ɞɪ����������ɉɪɨɫɜɟɬɵ�ɧɟɤɨɬɨɪɵɯ�ɤɚɧɚɥɶɰɟɜ�ɛɵɥɢ�ɡɚɩɨɥɧɟɧɵ�ɛɟɥɤɨɦ��
ȼɢɞɧɵ�ɡɚɱɚɬɤɢ�ɩɨɱɟɱɧɵɯ�ɬɟɥɟɰ�ɢ�ɤɚɧɚɥɶɰɟɜ��ɑɢɫɥɨ�ɩɨɱɟɱɧɵɯ�ɬɟɥɟɰ�
ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥɨ��������ɨɧɢ�ɢɦɟɥɢ�ɢ�ɤɪɚɧɢɚɥɶɧɭɸ�ɥɨɤɚɥɢɡɚɰɢɸ��
ɑɢɫɥɨ�ɤɚɧɚɥɶɰɟɜ�ɜ�ɦɟɡɨɧɟɮɪɨɫɟ��ɜ�ɫɪɟɞɧɟɦ��ɤ����ɦ�ɫɭɬɤɚɦ�ɫɨɫɬɚɜɥɹɥɨ�
��������ɲɬ��ȼ�ɤɪɚɧɢɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɞɢɚɦɟɬɪ�ɩɪɨɫɜɟɬɚ�ɤɚɧɚɥɶɰɟɜ�
ɛɨɥɶɲɟ�ɱɟɦ�ɤɚɭɞɚɥɶɧɨɦ��ɇɚ����ɵɟ�ɫɭɬɤɢ�ɩɨɱɤɚ�ɩɪɟɞɫɬɚɜɥɹɥɚ�ɫɨɛɨɣ�ɞɜɚ�
ɩɚɪɚɥɥɟɥɶɧɵɯ� ɬɟɥɚ� ɜɞɨɥɶ� ɩɨɡɜɨɧɨɱɧɢɤɚ�� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɟɧɧɵɟ�
ɜ� ɪɚɡɦɟɪɚɯ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ��� ɞɧɟɦ� ɪɚɡɜɢɬɢɹ�� Ɏɨɪɦɢɪɭɸɳɢɟɫɹ�
ɷɥɟɦɟɧɬɵ� ɤɪɨɜɢ� ɭ� ɜɧɟɲɧɟɝɨ� ɤɪɚɹ� ɩɨɱɤɢ� ɛɨɥɟɟ� ɪɚɫɫɪɟɞɨɬɨɱɟɧɵ� ɢ�
ɦɚɥɨɱɢɫɥɟɧɧɵ� ɱɟɦ� ɭ� ɜɧɭɬɪɟɧɧɟɝɨ� ɤɪɚɹ� ɩɨɱɤɢ�� ɝɞɟ� ɪɚɫɩɨɥɚɝɚɥɢɫɶ�
ɛɨɥɟɟ� ɩɥɨɬɧɨ�� Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɥɢɫɶ� ɤɥɟɬɤɢ� ɷɪɢɬɪɨɩɨɷɬɢɱɟɫɤɨɝɨ�
�������ɝɪɚɧɭɥɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ�������ɢ�ɚɝɪɚɧɭɥɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ�
����� í� ɦɨɧɨɰɢɬɵ�� ɥɢɦɮɨɛɥɚɫɬɵ� ɢ� ɥɢɦɮɨɰɢɬɵ�� ɪɹɞɨɜ�� ɋɪɟɞɢ� ɜɫɟɯ�
ɪɚɡɜɢɜɚɸɳɢɯɫɹ� ɤɥɟɬɨɤ�� ɩɪɟɨɛɥɚɞɚɸɬ� ɞɟɮɢɧɢɬɢɜɧɵɟ� ɷɪɢɬɪɨɰɢɬɵ�
������� ɧɨ� ɬɚɤɠɟ� ɜ� ɛɨɥɶɲɨɦ� ɤɨɥɢɱɟɫɬɜɟ� ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ� ɦɨɥɨɞɵɟ�
ɤɥɟɬɤɢ�ɤɪɨɜɢ� ɝɪɚɧɭɥɨ�� �����ɫɨɫɬɚɜɥɹɥɢ�ɩɪɨɦɢɟɥɨɰɢɬɵ��ɦɢɟɥɨɰɢɬɵ�
ɢ�ɦɟɬɚɦɢɟɥɨɰɢɬɵ��ɢ�ɷɪɢɬɪɨɩɨɷɬɢɱɟɫɤɨɝɨ�����ɩɪɨɧɨɪɛɥɚɫɬɵ��ɪɹɞɚ��ɍ�
ɥɢɱɢɧɨɤ�ɷɬɨɝɨ�ɜɨɡɪɚɫɬɚ�ɬɚɤɠɟ�ɛɵɥɨ�ɦɚɥɨ�ɤɥɟɬɨɤ�ɥɢɦɮɨɢɞɧɨɝɨ�ɪɹɞɚ��
ɍ� ɤɥɟɬɨɤ� ɷɪɢɬɪɨɩɨɷɬɢɱɟɫɤɨɝɨ� ɪɹɞɚ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɫɹ� ɩɨɣɤɢɥɨɰɢɬɨɡ��
Ʉɪɨɦɟ� ɷɬɨɝɨ�� ɭ� ���� ɷɪɢɬɪɨɰɢɬɨɜ� ɛɵɥɚ� ɨɬɦɟɱɟɧɚ� ɩɨɥɢɯɪɨɦɚɡɢɹ��
ɉɨɥɢɯɪɨɦɚɡɢɹ�ɩɪɨɹɜɥɹɟɬɫɹ�ɜ�ɜɢɞɟ�ɧɟɪɚɜɧɨɦɟɪɧɨɣ�ɨɤɪɚɫɤɢ�ɰɢɬɨɩɥɚɡɦɵ�
ɤɥɟɬɨɤ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɩɨɤɚɡɚɬɟɥɟɦ� ɧɟɩɨɥɧɨɰɟɧɧɨɣ� ɡɪɟɥɨɫɬɢ� ɤɥɟɬɨɤ��
ɉɪɢ� ɷɬɨɦ� ɰɢɬɨɩɥɚɡɦɚ� ɤɥɟɬɨɤ� ɢɦɟɥɚ� ɫɟɪɨɜɚɬɨ�ɫɢɪɟɧɟɜɵɟ� ɨɬɬɟɧɤɢ��
Ɍɚɤɢɯ�ɤɥɟɬɨɤ�ɦɧɨɝɨ�ɭ�ɷɦɛɪɢɨɧɨɜ�ɢ�ɥɢɱɢɧɨɤ��ɜ�ɤɨɬɨɪɵɯ�ɫɨɯɪɚɧɹɸɬɫɹ�
ɧɭɤɥɟɢɧɨɜɵɟ� ɤɢɫɥɨɬɵ� ɢ� ɟɳɟ� ɧɟ� ɧɚɤɨɩɥɟɧ� ɝɟɦɨɝɥɨɛɢɧ� �ɀɢɬɟɧɟɜɚ�

ɢ� ɞɪ��� ������� ȼɵɜɨɞɵ�� ɉɨɱɤɚ�� ɧɚɪɹɞɭ� ɫɨ� ɫɜɨɟɣ� ɨɫɧɨɜɧɨɣ� ɮɭɧɤɰɢɟɣ�
±� ɜɵɞɟɥɟɧɢɹ�� ɜɵɩɨɥɧɹɥɚ� ɮɭɧɤɰɢɸ� ɤɪɨɜɟɬɜɨɪɟɧɢɹ�� ɋ� ɩɟɪɜɵɯ� ɞɧɟɣ�
ɪɚɡɜɢɬɢɹ� ɩɨɫɥɟ� ɜɵɥɭɩɥɟɧɢɹ� ɜ� ɩɨɱɤɟ� ɠɚɛɵ� ɨɛɪɚɡɭɸɬɫɹ� ɷɥɟɦɟɧɬɵ�
ɤɪɨɜɢ� ɜɫɟɯ� ɪɹɞɨɜ�� ɷɪɢɬɪɨɩɨɷɬɢɱɟɫɤɨɝɨ�� ɝɪɚɧɭɥɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ�
ɢ� ɚɝɪɚɧɭɥɨɰɢɬɨɩɨɷɬɢɱɟɫɤɨɝɨ� ɪɹɞɨɜ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ�
ɤɥɟɬɨɤ�ɩɪɢɧɚɞɥɟɠɚɥɨ�ɤ�ɷɪɢɬɪɨɩɨɷɬɢɱɟɫɤɨɦɭ�ɪɹɞɭ�

0(621(3+526� +(0$726,6� ,1� *5((1� 72$'6� �%8)2�
9,5,',6�/$85(17,��������,1�7+(�/$59$/�3(5,2'
'�5��6YHWDVKHYD
6FLHQWL¿F�$GYLVRU�í�'%LRO6FL��3URI��0�3��*UXVKNR
$VWUDNKDQ�6WDWH�7HFKQLFDO�8QLYHUVLW\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ��+HPDWRORJ\� LV� D� IXQGDPHQWDO� VFLHQFH� WKDW� UHYHDOV�SDWWHUQV�
IRXQG�LQ�QDWXUH�DQG�WKH�ODZV�EHKLQG�WKHP�DQG�FUHDWLQJ�D�EDVLV�IRU�EURDG�
DSSOLFDWLRQ� VROXWLRQV��7KXV�DULVHV� WKH�SRVVLELOLW\�RI�SUDFWLFDO� DSSOLFDWLRQ�
RI� WKHVH� HQYLURQPHQWDO�+HPDWRORJ\� ORZHU� YHUWHEUDWHV� LQ� HQYLURQPHQWDO�
SK\VLRORJ\� DQG� PHGLFLQH�� 7KH� EDVLV� RI� WKLV� FUHDWHV� RSSRUWXQLWLHV�
GHVFULEHG�.XUD]KNRYVND\D�1���������SKHQRPHQRQ�RI�SHRSOH�LQ�H[WUHPH�
FRQGLWLRQV� SK\VLRORJLFDO� UHYHUVLRQ� 5HYHUVLRQ� RI� KXPDQ� KHPDWRORJLFDO�
DVSHFW� PDQLIHVWHG� WUDQVLWLRQ� WR� VRPH� IXQFWLRQV� RI� EORRG� W\SH� LQ� ORZHU�
YHUWHEUDWHV� ��/RQJ�WHUP�VWXGLHV�RI�DQLPDO�EORRG�VKRZHG�WKH�SUHVHQFH�RI�
FRPPXQLW\�ODZV�KHPDWRORJLF�UHVSRQVHV�LQ�KXPDQV�DQG�ORZHU�YHUWHEUDWHV��
ZKLFK�FUHDWHG�FRQGLWLRQV� IRU� WKH�GHYHORSPHQW�RI� D�QHZ�¿HOG�RI� DSSOLHG�
VFLHQFH��:KDW�PDNHV�WKH�VWXG\�RI�EORRG�DPSKLELDQV�SDUWLFXODUO\�UHOHYDQW�
�=KLWHQHYD�� ������� $LP�� &KDUDFWHUL]H� KHPDWRSRLHVLV� LQ� PHVRQHSKURV�
JUHHQ� WRDG� WDGSROHV� DQG� GHVFULEHV� WKH� PRUSKRORJ\� RI� WKH� ERG\� GXULQJ�
ODUYDO� GHYHORSPHQW�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� VWXG\� ZDV� FRQGXFWHG�
RQ�D�VHULHV�RI�VHFWLRQV�RI�WKH�ODUYDH�RI�JUHHQ�WRDG��%XIR�YLULGLV�/DXUHQWL��
������ LQ� WKH� ¿QDO� VWDJHV� RI� ODUYDO� GHYHORSPHQW�� SUHSDUHG� DQG� VWDLQHG�
E\� FRQYHQWLRQDO�PHWKRGV� �9RONRYD��(OHWVNLL�� �������5HVXOWV��7KH� ODUYDH�
RI� WKH�JUHHQ� WRDG� �%XIR�YLULGLV�/DXUHQWL��������RQ�GD\����PHVRQHSKURV�
ZDV� D� GHQVH� NLGQH\� VWUDQGV�� HORQJDWHG� SDUDOOHO� WR� WKH� FKRUG�� %HWZHHQ�
NLGQH\� WXEXOH� VSDFH�ZDV�¿OOHG�ZLWK�QXPHURXV�GHQVHO\� O\LQJ�EORRG�FHOOV�
DW�GLIIHUHQW�VWDJHV�RI�GHYHORSPHQW��6KDUH�D�QXPEHU�RI�UHG�EORRG�FHOO�ZDV�
�����JUDQXORF\WLF�FHOO�í������DQG�DJUDQXORF\WLF�FHOO�í������$PRQJ�WKH�
WRWDO�QXPEHU�RI�FHOOV�GRPLQDWHG�HU\WKURF\WHV���������&HOOV�RI�OLPIRF\WLF�
VHULHV�ZHUH� WKH� VPDOO� QXPEHUV� ������+DOI� RI� DOO� UHG� EORRG� FHOOV� ������
SDWKRORJLFDO� í� SRLNLORF\WKHPLD�� 3RLNLORF\WKHPLD� IRUPHG� LQ� VHYHUH�
DQHPLD�� WKXV�� FKDQJHV� WKH� VKDSH�RI� UHG�EORRG� FHOOV� QRUPDOO\��&HOO� ORVHV�
LWV� HODVWLFLW\�� LV� D� GHJHQHUDWLYH� SKHQRPHQRQ�KHPDWRVLV� RFFXUV�ZKHQ� UHG�
EORRG� FRUSXVFOH� RSSUHVVLRQ� XQGHU� WKH� LQÀXHQFH� RI� DQ\� KDUPIXO� IDFWRUV�
DIIHFWLQJ�WKH�KHPDWRSRLHWLF�RUJDQ��FHOO�RU�GLUHFWO\��=KLWHQHYD�HW�DO����������
/XPHQV� RI� VRPH� WXEXOHV� ZHUH� ¿OOHG� ZLWK� SURWHLQ�� 6HH� WKH� EHJLQQLQJV�
RI� UHQDO� FRUSXVFOHV� DQG� WXEXOHV�� 1XPEHU� RI� UHQDO� FRUSXVFOHV� DYHUDJHG�
������� DQG� WKH\� KDG� FUDQLDO� ORFDOL]DWLRQ�� 7KH� QXPEHU� RI� WXEXOHV� LQ� WKH�
PHVRQHSKURV��RQ�DYHUDJH��WR���WK�GD\�ZDV���������XQLWV���,Q�WKH�FUDQLDO�
GLUHFWLRQ�WXEXOH�OXPHQ�GLDPHWHU�JUHDWHU�WKDQ�WKH�FDXGDO��2Q�WKH���WK�GD\�
WKH� NLGQH\� FRQVLVWHG� RI� WZR� SDUDOOHO� ERG\� DORQJ� WKH� VSLQH�� VLJQL¿FDQWO\�
LQFUHDVHG�LQ�VL]H�DV�FRPSDUHG�WR�GD\����RI�GHYHORSPHQW��)RUPHG�HOHPHQWV�
RI� WKH�EORRG�IURP�WKH�RXWHU�HGJH�RI� WKH�NLGQH\�DQG�IHZ�PRUH�GLVSHUVHG�
WKDQ�WKH�LQQHU�HGJH�RI�WKH�NLGQH\���ZKLFK�KRXVHG�PRUH�WLJKWO\��5HG�EORRG�
FRUSXVFOH�GLIIHUHQWLDWHG���������JUDQXORF\WLF�FHOO��������DQG�DJUDQXORF\WLF�
FHOO�������í�PRQRF\WHV��O\PSKRF\WHV�DQG�O\PSKREODVWV���VHULHV��$PRQJ�
DOO�GHYHORSLQJ�FHOOV�SUHGRPLQDWH�GH¿QLWLYH�HU\WKURF\WHV��������EXW�DOVR�LQ�
D�ODUJH�QXPEHU�RI�UHG�EORRG�FHOOV�SUHVHQW�\RXQJ�JUDQXORF\WHV������ZHUH�
SURP\HORF\WHV��P\HORF\WHV�DQG�PHWDP\HORF\WHV��DQG�UHG�EORRG�FRUSXVFOH�
���� SURQRUEODVW\�� VHULHV�� 7KH� ODUYDH� RI� WKLV� DJH� JURXS� DOVR� KDG� OLWWOH�
O\PSKRLG� FHOOV��&HOOV� UHFRUGHG�SRLNLORF\WKHPLD� HU\WKURSRLHWLF� VHULHV�� ,Q�
DGGLWLRQ������RI�UHG�EORRG�FHOOV�ZDV�QRWHG�SOHRPRUSKLVP��3OHRPRUSKLVP�
PDQLIHVWV�DV�LUUHJXODU�G\HLQJ�RI�WKH�F\WRSODVP�RI�FHOOV��ZKLFK�LV�LQGLFDWLYH�
RI� WKH�PDWXULW\�RI� WKH�GHIHFWLYH� FHOOV��:KLOH� WKH� F\WRSODVP�RI� FHOOV� KDG�
JUD\LVK�SXUSOH�VKDGHV��0DQ\�VXFK�FHOOV�LQ�HPEU\RV�DQG�ODUYDH�LQ�ZKLFK�WKH�
QXFOHLF�DFLG�LV�VWRUHG�DQG�QRW�\HW�DFFXPXODWHG�KHPRJORELQ��=KLWHQHYD�HW�
DO���������&RQFOXVLRQ��.LGQH\�DORQJ�ZLWK�LWV�SULPDU\�IXQFWLRQ�í�DOORFDWLRQ��
SHUIRUPHG� WKH� IXQFWLRQ�RI� KHPDWRVLV��)URP� WKH�¿UVW� GD\V� DIWHU� KDWFKLQJ�
GHYHORSPHQW�LQ�WKH�NLGQH\�WRDG�IRUPHG�HOHPHQWV�RI�WKH�EORRG�RI�DOO�VHULHV��
UHG�EORRG�FRUSXVFOH��DQG�JUDQXORF\WLF�FHOO��DJUDQXORF\WLF�FHOO�VHULHV�

ɊɈɅɖ� ɄɈɅɅȺȽȿɇɈȼ� ,�� ,,,�� ,9� ɌɂɉɈȼ� ȼ� ɎɈɊɆɂɊɈȼȺɇɂɂ�
ɊɍȻɐȺ� ɇȺ� ɆȺɌɄȿ� ɉɈɋɅȿ� ɉȿɊȿɇȿɋȿɇɇɈȽɈ� ɄȿɋȺɊȿȼȺ�
ɋȿɑȿɇɂə
ɋ�ɂ��Ʉɵɪɬɢɤɨɜ��Ⱥ�Ⱥ��ɑɟɪɧɵɲɨɜ��Ɇ�Ⱥ��ɋɨɪɨɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ƚ�Ⱥ��Ⱦɟɦɹɲɤɢɧ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɤɥɚɫɫɢɱɟɫɤɚɹ� ɚɤɚɞɟɦɢɹ� ɢɦ�� Ɇɚɣɦɨɧɢɞɚ�� Ɇɨɫɤɜɚ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ɇɟɞɨɫɬɚɬɨɱɧɚɹ� ɢɡɭɱɟɧɧɨɫɬɶ� ɤɨɥɥɚɝɟɧɨɨɛɪɚɡɨɜɚɧɢɹ�
ɧɚ� ɦɚɬɤɟ� ɩɨɫɥɟ� ɩɟɪɟɧɟɫɟɧɧɨɝɨ� ɤɟɫɚɪɟɜɚ� ɫɟɱɟɧɢɹ� ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ�
ɚɤɬɭɚɥɶɧɨɫɬɶ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɩɪɨɛɥɟɦɵ�� ɩɨɫɤɨɥɶɤɭ� ɷɬɨɬ� ɩɪɨɰɟɫɫ�
ɢɦɟɟɬ� ɩɪɢɧɰɢɩɢɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢ� ɪɟɝɟɧɟɪɚɰɢɢ� ɞɚɧɧɨɝɨ� ɨɪɝɚɧɚ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɪɨɥɢ� ɤɨɥɥɚɝɟɧɨɜ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɪɭɛɰɚ� ɧɚ� ɦɚɬɤɟ� ɢ� ɟɝɨ� ɦɢɤɪɨɨɤɪɭɠɟɧɢɢ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɨɰɟɧɤɢ�
ɤɨɥɥɚɝɟɧɨɜ� ,�ɝɨ�� ,,,�ɝɨ�ɢ� ,9�ɝɨ�ɬɢɩɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɦɟɬɨɞ�ɧɟɩɪɹɦɨɣ�
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɝɨ� ɪɭɛɰɚ� ɧɢɠɧɟɝɨ�
ɦɚɬɨɱɧɨɝɨ�ɫɟɝɦɟɧɬɚ��Ȼɵɥɢ�ɢɫɫɥɟɞɨɜɚɧɵ�����ɠɟɧɳɢɧ�ɫ�ɩɟɪɟɧɟɫɟɧɧɵɦ�
ɤɟɫɚɪɟɜɵɦ� ɫɟɱɟɧɢɟɦ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ��
ɜ� ��ɣ� ɝɪɭɩɩɟ� ±� ���ɠɟɧɳɢɧ� ɫ� ɪɭɛɰɨɦ� �í��ɯ� ɥɟɬ�� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ±� ���
ɠɟɧɳɢɧɵ�ɫ�ɪɭɛɰɨɦ�ɞɨ���ɝɨɞɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɩɚɰɢɟɧɬɨɤ���ɣ�ɝɪɭɩɩɵ��
ɜ� ɩɪɨɫɥɨɣɤɚɯ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɨɬɦɟɱɚɥɚɫɶ� ɜɵɪɚɠɟɧɧɚɹ�
ɷɤɫɩɪɟɫɫɢɹ�ɤɨɥɥɚɝɟɧɚ�,�ɬɢɩɚ��ȼ�ɨɬɧɨɲɟɧɢɢ�ɤɨɥɥɚɝɟɧɚ�,,,�ɢ�,9�ɬɢɩɨɜ�
ɢɫɫɥɟɞɭɟɦɵɟ� ɛɢɨɩɬɚɬɵ� ɛɵɥɢ� ɢɦɦɭɧɨɧɟɝɚɬɢɜɧɵ�� ɍ� ɩɚɰɢɟɧɬɨɤ�
��ɣ� ɝɪɭɩɩɵ� ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ�� ɭɦɟɪɟɧɧɚɹ� ɷɤɫɩɪɟɫɫɢɹ� ɤɨɥɥɚɝɟɧɚ� ,�
ɬɢɩɚ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�� ɜ� ɨɛɥɚɫɬɢ� ɭɱɚɫɬɤɨɜ� ɤɪɨɜɨɢɡɥɢɹɧɢɣ�
ɢ� ɤɥɟɬɨɱɧɨɣ� ɢɧɮɢɥɶɬɪɚɰɢɢ� ɜɵɪɚɠɟɧɧɚɹ� ɷɤɫɩɪɟɫɫɢɢ� ɤɨɥɥɚɝɟɧɚ� ,,,�
ɬɢɩɚ�� ɜ� ɫɬɟɧɤɟ� ɫɨɫɭɞɨɜ� ɜɵɪɚɠɟɧɧɚɹ� ɷɤɫɩɪɟɫɫɢɹ� ɤɨɥɥɚɝɟɧɚ� ,9� ɬɢɩɚ��
ɛɨɥɶɲɟ� ɩɨɞ� ɷɧɞɨɬɟɥɢɟɦ�� Ⱥɧɚɥɢɡ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ�
ɩɪɟɞɩɨɥɨɠɢɬɶ��ɱɬɨ�ɜɵɹɜɥɟɧɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɷɤɫɩɪɟɫɫɢɢ�ɤɨɥɥɚɝɟɧɚ�,�
ɢ�,,,�ɬɢɩɨɜ�ɜ�ɧɢɠɧɟɦ�ɦɚɬɨɱɧɨɦ�ɫɟɝɦɟɧɬɟ�ɨɛɭɫɥɨɜɥɟɧɵ�ɬɪɚɜɦɚɬɢɡɚɰɢɟɣ�
ɝɪɭɛɨɜɨɥɨɤɧɢɫɬɨɣ� ɪɭɛɰɨɜɨɣ� ɬɤɚɧɢ�� ɧɟ� ɫɩɨɫɨɛɧɨɣ� ɤ� ɪɚɫɬɹɠɟɧɢɸ� ɜɨ�
ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ȼɨɡɧɢɤɚɸɳɢɟ�ɦɢɤɪɨɪɚɡɪɵɜɵ�ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ�
ɪɚɡɜɢɬɢɟɦ�ɚɫɟɩɬɢɱɟɫɤɨɣ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ�ɪɟɚɤɰɢɢ�ɫ�ɦɢɝɪɚɰɢɟɣ�ɤɥɟɬɨɤ�
ɥɟɣɤɨɰɢɬɚɪɧɨɝɨ�ɪɹɞɚ��ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ��ɧɟɣɬɪɨɮɢɥɨɜ�ɢ�ɥɢɦɮɨɰɢɬɨɜ��
ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɨɹɜɥɟɧɢɟɦ� ɤɥɟɬɨɤ� ɮɢɛɪɨɛɥɚɫɬɢɱɟɫɤɨɝɨ� ɪɹɞɚ��
ɚɤɬɢɜɧɨ� ɩɪɨɞɭɰɢɪɭɸɳɢɯ� ɤɨɥɥɚɝɟɧ� ,,,� ɬɢɩɚ�� ȼɵɜɨɞɵ�� ȼɵɪɚɠɟɧɧɚɹ�
ɷɤɫɩɪɟɫɫɢɹ� ɤɨɥɥɚɝɟɧɚ� ,� ɬɢɩɚ� ɭ� ɠɟɧɳɢɧ� ��ɣ� ɝɪɭɩɩɵ� ɭɤɚɡɵɜɚɟɬ� ɧɚ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ� ©ɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶª� ɪɭɛɰɨɜɨɣ� ɬɤɚɧɢ� ɢ� ɨɬɫɭɬɫɬɜɢɟ�
ɫɤɥɟɪɨɬɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɫɬɟɧɤɟ�ɫɨɫɭɞɨɜ��ȼɵɪɚɠɟɧɧɚɹ�ɷɤɫɩɪɟɫɫɢɹ�
ɤɨɥɥɚɝɟɧɚ� ,,,� ɬɢɩɚ� ɢ� ɩɨɜɵɲɟɧɧɚɹ� ɷɤɫɩɪɟɫɫɢɹ� ɤɨɥɥɚɝɟɧɚ� ,9� ɬɢɩɚ�
ɜ� ɫɬɟɧɤɟ� ɫɨɫɭɞɨɜ� ɭ� ɠɟɧɳɢɧ� ��ɣ� ɝɪɭɩɩɵ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɜ�
ɤɚɱɟɫɬɜɟ�ɤɪɢɬɟɪɢɟɜ�©ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢª�ɪɭɛɰɚ�ɧɚ�ɦɚɬɤɟ�
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6�,��.\UWLNRY��$�$��&KHUQ\VKRY��0�$��6RURNLQD
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��*�$��'HP\DVKNLQ
0DLPRQLGHV�6WDWH�&ODVVLFDO�$FDGHP\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� ,QVXI¿FLHQW� NQRZOHGJH� RI� FROODJHQ� LQ� WKH� XWHUXV� DIWHU�
VXIIHULQJ� D� FDHVDUHDQ� VHFWLRQ� GHWHUPLQHV� WKH� XUJHQF\� RI� WKH� SUREOHP��
DV� WKLV�SURFHVV� LV�RI� IXQGDPHQWDO� LPSRUWDQFH� LQ� WKH� UHJHQHUDWLRQ�RI� WKLV�
RUJDQ��$LP��6WXG\LQJ�WKH�UROH�RI�FROODJHQ�LQ�WKH�IRUPDWLRQ�RI�VFDU�LQ�WKH�
XWHUXV�DQG�LWV�PLFURHQYLURQPHQW�DIWHU�RSHUDWLYH�FKLOGELUWK��0DWHULDOV�DQG�
PHWKRGV�� )RU� TXDOLWDWLYH� DVVHVVPHQW� RI� FROODJHQ� ,�WK�� ,,,�WK� DQG� ,9�WK�
W\SHV� XVHG�PHWKRG� RI� LQGLUHFW� LPPXQRKLVWRFKHPLVWU\� FRQQHFWLYH� WLVVXH�
VFDU� WKH� ORZHU�XWHULQH� VHJPHQW��:DV� VWXGLHG�����ZRPHQ�ZLWK� D�KLVWRU\�
RI�FDHVDUHDQ�VHFWLRQ��ZKLFK�ZHUH�GLYLGHG� LQWR� WZR�JURXSV��JURXS�,�±����
ZRPHQ�ZLWK�D�VFDU���WR���\HDUV��JURXS�,,�±����ZRPHQ�ZLWK�VFDU�XS�WR���
\HDU��5HVXOWV��3DWLHQWV�LQ�JURXS�,��LQ�WKH�LQWHUOD\HUV�RI�WKH�FRQQHFWLYH�WLVVXH�
ZDV�REVHUYHG�([SUHVVLRQ�RI�W\SH�,�FROODJHQ���:LWK�UHVSHFW�WR�FROODJHQ�W\SH�
,,,�DQG�,9�ZHUH�UHVHDUFKHG�ELRSVLHV�LPPXQRQHJDWLYQ\��3DWLHQWV�LQ�JURXS�
,,��PRGHUDWH�H[SUHVVLRQ�RI�W\SH�,�FROODJHQ�FRQQHFWLYH�WLVVXH�LQ�WKH�DUHDV�
RI�FHOOXODU�LQ¿OWUDWLRQ�DQG�KHPRUUKDJH�SURQRXQFHG�H[SUHVVLRQ�RI�FROODJHQ�
W\SH�,,,���H[SUHVVHG�LQ�WKH�YDVFXODU�ZDOO�RI�W\SH�,9�FROODJHQ�H[SUHVVLRQ���
D�PRUH�HQGRWKHOLXP��7KH�DQDO\VLV�RI�WKLV�VWXG\�VXJJHVWV�WKDW�WKH�UHYHDOHG�
IHDWXUHV� RI� H[SUHVVLRQ� RI� FROODJHQ� ,� DQG� W\SH� ,,,� LQ� WKH� ORZHU� XWHULQH�
VHJPHQW�GXH�WR�VFDU�WLVVXH�WUDXPDWL]DWLRQ�RI�FRDUVH�¿EHU���QRW�FDSDEOH�RI�
VWUHWFKLQJ� GXULQJ� SUHJQDQF\�� (PHUJLQJ� PLFURIUDFWXUHV� DFFRPSDQLHG� E\�
GHYHORSPHQW�RI�DVHSWLF�LQÀDPPDWRU\�UHDFWLRQV�ZLWK�D�QXPEHU�RI�OHXNRF\WH�
PLJUDWLRQ� �QHXWURSKLOV� DQG� O\PSKRF\WHV��� IROORZHG� E\� WKH� DSSHDUDQFH�
RI� D� QXPEHU� RI� ¿EUREODVWLF� FHOOV� DFWLYHO\� SURGXFLQJ� FROODJHQ� W\SH� ,,,��
&RQFOXVLRQ��([SUHVVLRQ�RI�W\SH�,�FROODJHQ�LQ�ZRPHQ�LQ�JURXS�,�LQGLFDWHV�
WKH�PRUSKRORJLFDO�©YLDELOLW\ª�RI�VFDU� WLVVXH�DQG�WKH�DEVHQFH�RI�VFOHURWLF�
FKDQJHV�LQ�WKH�YDVFXODU�ZDOO��([SUHVVLRQ�RI�W\SH�,,,�FROODJHQ��DQG�LQFUHDVHG�
H[SUHVVLRQ�RI� W\SH� ,9�FROODJHQ� LQ� WKH�YHVVHO�ZDOO� LQ�ZRPHQ�RI�JURXS� ,,�
VKRXOG�EH�FRQVLGHUHG�DV�FULWHULD�IRU�©LQVROYHQF\ª�XWHULQH�VFDU�

ɇȿɆȿȾɂɐɂɇɋɄɈȿ�ɉɈɌɊȿȻɅȿɇɂȿ�ɌɊɈɉɂɄȺɆɂȾȺ
Ɇ�Ⱥ��Ɏɢɥɢɩɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í� ɤ�ɦ�ɧ��� ɞɨɰ��Ⱥ�ȼ��ɋɟɦɟɣɤɢɧ�� ɤ�ɮ��ɦ�ɧ��Ⱥ�ȼ��
ɋɦɢɪɧɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɹ� ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ�
ɫɪɟɞɫɬɜɚɦɢ�ɡɚɧɢɦɚɸɬ�ɨɞɧɨ�ɢɡ�ɥɢɞɢɪɭɸɳɢɯ�ɦɟɫɬ�ɫɪɟɞɢ�ɭɩɨɬɪɟɛɥɟɧɢɹ�
ɞɪɭɝɢɯ� ɧɚɪɤɨɬɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� �ɇɋ�� ɢ� ɩɫɢɯɨɬɪɨɩɧɵɯ� ɜɟɳɟɫɬɜ��
Ɍɪɨɩɢɤɚɦɢɞ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɝɪɭɩɩɟ�0�ɯɨɥɢɧɨɛɥɨɤɚɬɨɪɨɜ�ɢ�ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɜ�ɜɢɞɟ�ɝɥɚɡɧɵɯ�ɤɚɩɟɥɶ�������ɢ����ɪɚɫɬɜɨɪɚ��ɦɟɫɬɧɨ�ɞɥɹ�ɪɚɫɲɢɪɟɧɢɹ�
ɡɪɚɱɤɚ� ɢ� ɩɚɪɚɥɢɱɚ� ɚɤɤɨɦɨɞɚɰɢɢ� ɯɪɭɫɬɚɥɢɤɚ� ɜ� ɨɮɬɚɥɶɦɨɥɨɝɢɢ�� ȼ�
ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɝɥɚɡɧɵɟ�ɤɚɩɥɢ�©Ɍɪɨɩɢɤɚɦɢɞª�ɲɢɪɨɤɨ�ɩɪɢɦɟɧɹɸɬɫɹ�
ɫɪɟɞɢ� ɧɚɪɤɨɦɚɧɨɜ� ɫ� ɰɟɥɶɸ� ɨɞɭɪɦɚɧɢɜɚɧɢɹ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ�
ɨɩɢɚɬɧɵɦɢ� ɧɚɪɤɨɬɢɤɚɦɢ� ɢ� ɤɨɞɟɢɧɨɫɨɞɟɪɠɚɳɢɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ��
ɚ� ɬɚɤɠɟ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ�� ɒɢɪɨɤɚɹ� ɞɨɫɬɭɩɧɨɫɬɶ�� ɥɟɝɤɢɣ� ɫɩɨɫɨɛ�
ɩɪɢɨɛɪɟɬɟɧɢɹ�� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟ� ɜɵɫɨɤɚɹ� ɫɬɨɢɦɨɫɬɶ� ɫɞɟɥɚɥɢ� ɬɨ�� ɱɬɨ�
ɧɚɪɤɨɩɨɬɪɟɛɢɬɟɥɢ� ɫɬɚɥɢ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɚɧɧɵɣ� ɩɪɟɩɚɪɚɬ�
ɜ� ɫɜɨɢɯ� ɰɟɥɹɯ�� ɋɢɫɬɟɦɚɬɢɱɟɫɤɨɟ� ɭɩɨɬɪɟɛɥɟɧɢɟ� ɛɵɫɬɪɨ� ɩɪɢɜɨɞɢɬ�
ɤ� ɬɹɠɟɥɵɦ� ɧɟɨɛɪɚɬɢɦɵɦ� ɩɨɫɥɟɞɫɬɜɢɹɦ�� ɑɟɥɨɜɟɤ� ɫɬɪɟɦɢɬɟɥɶɧɨ�
ɢ� ɛɟɡɜɨɡɜɪɚɬɧɨ� ɬɟɪɹɟɬ� ɡɪɟɧɢɟ�� ɡɚɬɟɦ� ɩɪɨɩɚɞɚɟɬ� ɩɚɦɹɬɶ�� ɩɚɞɚɟɬ�
ɜɟɫ�� ɚɬɪɨɮɢɢ�� ɤɨɠɚ� ɧɚɪɤɨɦɚɧɚ� ɫɬɚɧɨɜɢɬɫɹ� ɛɭɤɜɚɥɶɧɨ� ɜɨɫɤɨɜɨɣ��
ɩɨɥɭɩɪɨɡɪɚɱɧɨɣ�� ɫ� ɠɟɥɬɭɲɧɵɦ� ɨɬɬɟɧɤɨɦ�� ɫɧɢɠɚɟɬɫɹ� ɢɦɦɭɧɧɵɣ�
ɨɬɜɟɬ� ɧɚ� ɢɧɮɟɤɰɢɢ�� ɛɵɫɬɪɨ� ɪɚɡɜɢɜɚɸɬɫɹ� ɫɨɦɚɬɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɟ�
ɨɫɥɨɠɧɟɧɢɹ� �ɬɨɤɫɢɱɟɫɤɢɣ� ɝɟɩɚɬɢɬ�� ɦɢɨɤɚɪɞɢɨɩɚɬɢɹ�� ɧɚɪɭɲɟɧɢɹ�
ɪɟɝɭɥɹɰɢɢ� ɦɨɱɟɢɫɩɭɫɤɚɧɢɹ�� ɷɩɢɥɟɩɬɢɱɟɫɤɢɟ� ɩɪɢɩɚɞɤɢ�� ɚɧɟɦɢɹ�
ɫɨ� ɡɧɚɱɢɬɟɥɶɧɵɦ� ɫɧɢɠɟɧɢɟɦ� ɝɟɦɨɝɥɨɛɢɧɚ��� ɬɚɤɠɟ� ɭɯɭɞɲɚɟɬɫɹ�
ɩɚɦɹɬɶ�� ɪɚɡɜɢɜɚɸɬɫɹ� ɞɢɫɫɨɰɢɚɬɢɜɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ɧɚɪɚɫɬɚɟɬ�
ɞɟɝɪɚɞɚɰɢɹ� ɥɢɱɧɨɫɬɢ�� ɜɟɞɭɳɚɹ� ɤ� ɫɭɦɚɫɲɟɫɬɜɢɸ�� Ɏɚɤɬɢɱɟɫɤɢ�
ɧɟɨɞɨɥɢɦɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɩɪɨɜɨɰɢɪɭɟɬ� ɚɛɫɬɢɧɟɧɬɧɵɣ� ɫɢɧɞɪɨɦ��
ɋɪɟɞɧɹɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ� ɩɨɬɪɟɛɢɬɟɥɹ� ©Ɍɪɨɩɢɤɚɦɢɞɚª�
ɫɨɫɬɚɜɥɹɟɬ�ɧɟ�ɛɨɥɟɟ���ɯ�ɥɟɬ��ɋɟɣɱɚɫ�ɷɬɨɬ�ɩɪɟɩɚɪɚɬ�ɫɬɨɢɬ�ɜ�ɨɞɧɨɦ�ɪɹɞɭ�
ɫ�ɫɚɦɵɦɢ�ɨɩɚɫɧɵɦɢ�ɚɩɬɟɱɧɵɦɢ�ɧɚɪɤɨɬɢɤɚɦɢ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɞɚɧɧɚɹ�
ɩɪɨɛɥɟɦɚ�ɩɪɢɨɛɪɟɬɚɟɬ�ɫɨɰɢɚɥɶɧɭɸ�ɢ�ɦɟɞɢɰɢɧɫɤɭɸ�ɡɧɚɱɢɦɨɫɬɶ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɱɢɬɵɜɚɹ� ɩɨɫɥɟɞɫɬɜɢɹ� ɭɩɨɬɪɟɛɥɟɧɢɹ� ɬɪɨɩɢɤɚɦɢɞɚ�
ɢɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɧɚ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɤɥɟɬɨɤ� ɤɭɥɶɬɭɪɵ� +H/D�� ɧɚ�
ɮɢɛɪɨɛɥɚɫɬɵ��ɥɢɦɮɨɰɢɬɵ��Ɍɚɤɠɟ�ɨɩɪɟɞɟɥɢɬɶ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɢ�
ɨɫɨɛɟɧɧɨɫɬɢ�ɤɥɢɧɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɨɩɪɟɞɟɥɹɟɦɨɣ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜ� ɦɨɱɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɋɟɝɢɫɬɪɚɰɢɨɧɧɵɟ�
ɠɭɪɧɚɥɵ�ɢ�ɩɪɨɬɨɤɨɥɵ�ȽɄɍɁ�Ɇɇɉɐ�ɧɚɪɤɨɥɨɝɢɢ�ȾɁɆ��ɆɌɌ�ɬɟɫɬ��Ƚɏ�
Ɇɋ�� ɊȻɌɅ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɍɪɨɩɢɤɚɦɢɞ� ɢɧɝɢɛɢɪɭɟɬ� ɤɥɟɬɨɱɧɵɣ� ɪɨɫɬ� ɜ�
ɢɧɬɟɪɜɚɥɟ�ɨɬ��������ɞɨ��������ɦɨɥɶ�ɥ��ɱɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɬɪɨɩɢɤɚɦɢɞɚ�
ɫɪɟɡɢ�ɜɫɟɯ�ɚɧɚɥɢɡɨɜ�ɫɨɫɬɚɜɥɹɟɬ�����ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɱɚɫɬɨɬɚ�ɦɨɪɮɢɧɚ�
ɫɨɫɬɚɜɥɹɟɬ� ���� ɨɬ� ɜɫɟɯ� ɩɪɨɛ�� ȼɵɜɨɞɵ�� Ⱥɬɪɨɮɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɜ�
ɤɨɠɟ�ɢ�ɫɧɢɠɟɧɢɟ�ɢɦɭɧɧɨɝɨ�ɨɬɜɟɬɚ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɹɦɨɝɨ�
ɬɨɤɫɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɬɪɨɩɢɤɚɦɢɞɚ�ɧɚ�ɬɤɚɧɢ�

1210(',&$/�86(�2)�7523,&$0,'(
0�$��)LOLSSRYD
6FLHQWL¿F� $GYLVRU� í� &DQG0HG6FL�� $VVRF�� 3URI�� $�9�� 6HPH\NLQ��
&DQG3KDUP6FL�$�9��6PLUQRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &XUUHQWO\�� DEXVH� RI� PHGLFDPHQWV� WDNHV� RQH� RI� OHDGLQJ�
SODFHV� DPRQJ� WKH� XVH� RI� QDUFRWLFV� �1$�� DQG� SV\FKRWURSLF� VXEVWDQFHV�
7URSLFDPLGH�UHIHUV�WR�WKH�P�DQWLFKROLQHUJLFV�JURXS�XVHG�LQ�WKH�IRUP�RI�H\H�
GURSV�������DQG����VROXWLRQ��ORFDOO\�IRU�P\GULDVLV�DQG�IRU�FU\VWDOOLQH�OHQV�
SDUDO\VLV� RI� DFFRPPRGDWLRQ� LQ� RSKWKDOPRORJ\�/DVW� \HDUV� WKH� H\H� GURSV�
³7URSLFDPLGH´� LV�ZLGHO\� XVHG� DPRQJ� WKH� GUXJ� XVHUV� IRU� WKH� SXUSRVH� RI�
GUXJ� LQWR[LFDWLRQ� LQ� FRPELQDWLRQ�ZLWK� WKH� RSLDWH� QDUFRWLFV� DQG� FRGHLQH�
PHGLFDWLRQV�� DQG� DOVR� LQGHSHQGHQWO\��:LGHVSUHDG� DYDLODELOLW\�� HDV\�ZD\�
WR� SXUFKDVH� DQG� UHODWLYHO\� QRQ� KLJK� FRVW� RI� WKLV� PHGLFDWLRQ� KDYH� GRQH�
WKDW� GUXJ� XVHUV� KDYH� EHFRPH� ZLGHO\� WR� XVH� LW� IRU� WKHLU� RZQ� SXUSRVHV��
6\VWHPDWLF�XVH�RI�WKH�³7URSLFDPLGH´�TXLFNO\�OHDGV�WR�VHULRXV�LUUHYHUVLEOH�
FRQVHTXHQFHV� �3HRSOH� UDSLGO\� DQG� LUUHYHUVLEO\� ORVHV� KLV� VLJKW�� WKHQ� WKH�
PHPRU\� ORVW�� ZHLJKW� GHFUHDVHV�� DWURSK\�� VNLQ� RI� GUXJ� DGGLFW� EHFRPHV�
OLWHUDOO\� D� ZD[\�� VHPLWUDQVSDUHQW�� MDXQGLFHG�� UHGXFHG� LPPXQH� UHVSRQVH�
WR� LQIHFWLRQ�� UDSLGO\� HYROYLQJ� VRPDWRQHXURORJLFDO� FRPSOLFDWLRQV� �WR[LF�
KHSDWLWLV�� FDUGLRP\RSDWK\�� G\VUHJXODWLRQ� RI� XULQDWLRQ�� HSLOHSWLF� DWWDFNV��
DQHPLD�ZLWK�D�VLJQL¿FDQW�KHPRJORELQ�GHFUHDVH��LV�DOVR�PHPRU\�ZRUVHQV��
HYROYH� GLVVRFLDWLYH� GLVRUGHUV�� LQFUHDVHV� GHJUDGDWLRQ� RI� WKH� SHUVRQ��
OHDGLQJ� WR� WKH�PDGQHVV�� ,Q� IDFW� DQ� LUUHVLVWLEOH� GHSHQGHQFH� SURYRNHV� WKH�
ZLWKGUDZDO�V\QGURPH��$YHUDJH�OLIH�VSDQ�RI�WKH�³7URSLFDPLGH´�XVHU�GRHV�
QRW� H[FHHG� WKH� WZR�\HDUV��1RZ� WKLV�PHGLFDWLRQ� VWDQGV� LQ� RQH� URZ�ZLWK�
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WKH�PRVW�GDQJHURXV�SKDUPDF\�QDUFRWLFV��7KHUHIRUH�WKLV�SUREOHP�DFTXLUHV�
WKH� KLJK� VRFLDO� DQG�PHGLFDO� VLJQL¿FDQFH��$LP�� H[DPLQLQJ� WKH� LQÀXHQFH�
RI� WKH� WURSLFDPLGH� FRQVHTXHQFHV� RI� XVH� RQ� FHOO� YLDELOLW\� FXOWXUH�+H/D��
¿EUREODVWV�DQG�O\PSKRF\WHV��$OVR�WR�GHWHUPLQH�WKH�SUHYDOHQFH�DQG�IHDWXUHV�
RI�WKH�FOLQLFDO�FRXUVH�GHSHQGLQJ�RQ�WKH�GHWHUPLQHG�FRQFHQWUDWLRQV�LQ�WKH�
XULQH��0DWHULDOV�DQG�PHWKRGV��/RJV�DQG�UHFRUGV�*.8=�01376�$GGLFWLRQ�
'0'��077�WHVW��*&�06��%75�WHVW��5HVXOWV��7URSLFDPLGH�LQKLELWV�FHOOXODU�
JURZWK�LQ�WKH�UDQJH�RI�������� WR��������PRO�O��WKH�IUHTXHQF\�RI�WURSLFDPLGH�
RFFXUUHQFH�LQ�DOO�DQDO\VLV�ZDV�����ZKLOH�WKH�UDWH�RI�PRUSKLQH�RFFXUUHQFH�
LV�����RI�WKH�VDPSOHV��&RQFOXVLRQ��$WURSKLF�SURFHVVHV�LQ�WKH�VNLQ�DQG�D�
UHGXFWLRQ�RI�WKH�LPPXQH�UHVSRQVH�LV�WKH�UHVXOW�RI�D�GLUHFW�WR[LF�HIIHFW�RI�
WURSLFDPLGH�RQ�WLVVXHV�

ȽɂɋɌɈɎɂɁɂɈɅɈȽɂə�ɋȿɆȿɇɇɂɄɈȼ�ɋɂɁɈȽɈ�ȽɈɅɍȻə�
�&2/80%$�/,9,$��ɂɁ�ɉɈɉɍɅəɐɂɃ��ɈȻɂɌȺɘɓɂɏ�
ȼ�ɋȺɇɂɌȺɊɇɈ�ɁȺɓɂɌɇɈɃ�ɁɈɇȿ�ɈɊȿɇȻɍɊȽɋɄɈȽɈ�
ȽȺɁɈɉȿɊȿɊȺȻȺɌɕȼȺɘɓȿȽɈ�ɁȺȼɈȾȺ��ȼ�ɍɋɅɈȼɂəɏ�
ɁɂɆɇȿȽɈ�ɋȿɁɈɇȺ
Ⱥ�ɋ��ɇɚɡɢɧ��ɂ�ȼ��Ɇɚɲɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɛ�ɧ���ɩɪɨɮ��ɇ�ɇ��ɒɟɜɥɸɤ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɬɟɯɧɨɝɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɝɚɡɨ�� ɢ�
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɦɥɟɤɨɩɢɬɚɸɳɢɯ�
ɠɢɜɨɬɧɵɯ� ɢ� ɩɬɢɰ� ɩɨɤɚɡɚɧɨ� ɜ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɪɚɛɨɬɚɯ�� Ɉɞɧɚɤɨ�
ɮɚɤɬɨɪɵ� ɢ� ɦɟɯɚɧɢɡɦɵ� ɜɨɡɞɟɣɫɬɜɢɹ� ɷɬɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɧɚ�
ɪɟɩɪɨɞɭɤɬɢɜɧɭɸ�ɫɢɫɬɟɦɭ�ɩɬɢɰ��ɧɚɫɟɥɹɸɳɢɯ�ɬɟɯɧɨɝɟɧɧɨ�ɢɡɦɟɧɟɧɧɵɟ�
ɷɤɨɫɢɫɬɟɦɵ�� ɢɫɫɥɟɞɨɜɚɧɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɟɦɟɧɧɢɤɨɜ� ɫɢɡɨɝɨ� ɝɨɥɭɛɹ� �&ROXPED� OLYLD�� ɢɡ�
ɩɨɩɭɥɹɰɢɣ�� ɧɚɫɟɥɹɸɳɢɯ� ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɭɸ� ɡɨɧɭ� Ɉɪɟɧɛɭɪɝɫɤɨɝɨ�
ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ� ɡɚɜɨɞɚ�� ɜ� ɭɫɥɨɜɢɹɯ� ɫɟɡɨɧɧɨɝɨ� ɭɝɧɟɬɟɧɢɹ�
ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɷɬɢɯ� ɩɬɢɰ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɥɢ� ɫɟɦɟɧɧɢɤɢ� ɨɬ� ��� ɝɨɥɭɛɟɣ�� ɨɬɥɨɜɥɟɧɧɵɯ� ɜ� ɤɨɧɰɟ�
ɧɨɹɛɪɹ�ɞɟɤɚɛɪɹ� ����� ɝ�� ɜ� ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɨɣ� ɡɨɧɟ� Ɉɪɟɧɛɭɪɝɫɤɨɝɨ�
ɝɚɡɡɚɜɨɞɚ��Ʉɨɧɬɪɨɥɟɦ� ɫɥɭɠɢɥɢ� ɫɟɦɟɧɧɢɤɢ���� ɝɨɥɭɛɟɣ�� ɨɬɥɨɜɥɟɧɧɵɯ�
ɜ� ɷɤɨɥɨɝɢɱɟɫɤɢ� ɛɥɚɝɨɩɨɥɭɱɧɵɯ� ɷɤɨɫɢɫɬɟɦɚɯ� Ɉɪɟɧɛɭɪɝɫɤɨɣ�
ɨɛɥɚɫɬɢ�� ɉɨɥɭɱɟɧɧɵɣ� ɦɚɬɟɪɢɚɥ� �ɫɟɦɟɧɧɢɤɢ�� ɮɢɤɫɢɪɨɜɚɥɢ� ɜ� ����
ɧɟɣɬɪɚɥɶɧɨɦ� ɮɨɪɦɚɥɢɧɟ�� ɨɛɟɡɜɨɠɢɜɚɥɢ� ɜ� ɫɩɢɪɬɚɯ� ɜɨɡɪɚɫɬɚɸɳɟɣ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɢ�ɡɚɥɢɜɚɥɢ�ɜ�ɩɚɪɚɮɢɧ��ɉɚɪɚɮɢɧɨɜɵɟ�ɫɪɟɡɵ�ɬɨɥɳɢɧɨɣ�
�í��ɦɤɦ��Ɉɤɪɚɲɢɜɚɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɨɛɡɨɪɧɵɯ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ�
�ɝɟɦɚɬɨɤɫɢɥɢɧ�Ɇɚɣɟɪɚ�ɢ�ɷɨɡɢɧ��ɢ�ɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ��ɒɂɄ�
ɪɟɚɤɰɢɹ���ɇɚ�ɨɤɪɚɲɟɧɧɵɯ�ɫɪɟɡɚɯ�ɩɪɨɜɨɞɢɥɢ�ɦɨɪɮɨɦɟɬɪɢɸ�ɫɬɪɭɤɬɭɪ�
ɫɟɦɟɧɧɢɤɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɫɟɦɟɧɧɢɤɚɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɩɬɢɰ��
ɧɚɫɟɥɹɸɳɢɯ�ɤɚɤ�ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɭɸ�ɡɨɧɭ�ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ�
ɡɚɜɨɞɚ��ɬɚɤ�ɢ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɛɥɚɝɨɩɨɥɭɱɧɵɟ�ɷɤɨɫɢɫɬɟɦɵ��ɧɚɛɥɸɞɚɟɬɫɹ�
ɫɟɡɨɧɧɨɟ� ɭɝɧɟɬɟɧɢɟ� ɫɩɟɪɦɚɬɨɝɟɧɟɡɚ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� �ɨɬ�
ɭɦɟɪɟɧɧɨɝɨ� ɞɨ� ɝɥɭɛɨɤɨɝɨ��� Ɂɪɟɥɵɟ� ɫɩɟɪɦɚɬɨɡɨɢɞɵ� ɜ� ɢɡɜɢɬɵɯ�
ɫɟɦɟɧɧɵɯ�ɤɚɧɚɥɶɰɚɯ�ɧɟ�ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ��ɢɡ�ɤɥɟɬɨɤ�ɫɩɟɪɦɚɬɨɝɟɧɧɨɝɨ�
ɷɩɢɬɟɥɢɹ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɨɥɶɤɨ� ɫɩɟɪɦɚɬɨɝɨɧɢɢ� ɢ� ɫɩɟɪɦɚɬɨɰɢɬɵ�� ȼ�
ɫɟɦɟɧɧɢɤɚɯ� ɝɨɥɭɛɟɣ� ɢɯ� ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɨɣ� ɡɨɧɵ� ɧɚ� ���� ɫɧɢɠɟɧ�
ɞɢɚɦɟɬɪ� ɢɡɜɢɬɵɯ� ɫɟɦɟɧɧɵɯ� ɤɚɧɚɥɶɰɟɜ�� ɜ� ���� ɪɚɡɚ� ɩɨɜɵɲɟɧɚ� ɞɨɥɹ�
ɤɚɧɚɥɶɰɟɜ� ɫ� ɞɟɫɬɪɭɤɰɢɟɣ� ɫɩɟɪɦɚɬɨɝɟɧɧɨɝɨ� ɷɩɢɬɟɥɢɹ� ɢ� ɩɨɱɬɢ� ɜ� ɞɜɚ�
ɪɚɡɚ� ɭɜɟɥɢɱɟɧɚ� ɩɥɨɳɚɞɶ�� ɡɚɧɢɦɚɟɦɚɹ� ɧɚ� ɫɪɟɡɚɯ� ɢɧɬɟɪɫɬɢɰɢɚɥɶɧɨɣ�
ɬɤɚɧɶɸ�� ɋɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɚɹ� ɱɚɫɬɶ� ɫɬɟɧɤɢ� ɢɡɜɢɬɵɯ� ɫɟɦɟɧɧɵɯ�
ɤɚɧɚɥɶɰɟɜ� ɢɡɜɢɥɢɫɬɚɹ�� ɱɬɨ� ɤɨɫɜɟɧɧɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɩɨɜɵɲɟɧɧɭɸ�
ɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɝɟɦɚɬɨɬɟɫɬɢɤɭɥɹɪɧɨɝɨ�ɛɚɪɶɟɪɚ��ɇɚ�ɮɨɧɟ�ɧɟɢɡɦɟɧɧɨɣ�
ɱɢɫɥɟɧɧɨɫɬɢ� ɤɥɟɬɨɤ� Ʌɟɣɞɢɧɝɚ� ɜ� ɢɧɬɟɪɫɬɢɰɢɢ� ɨɪɝɚɧɚ� ɨɬɦɟɱɟɧɨ�
ɜɨɡɪɚɫɬɚɧɢɟ�ɨɛɴɟɦɚ�ɰɢɬɨɩɥɚɡɦɵ�ɢ�ɹɞɟɪ�ɷɧɞɨɤɪɢɧɨɰɢɬɨɜ�ɫɟɦɟɧɧɢɤɨɜ�
ɭ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɱɚɫɬɢ� ɝɨɥɭɛɟɣ� ɢɡ� ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɨɣ� ɡɨɧɵ�� ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɤɬɢɜɢɡɚɰɢɢ� ɢɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ��
ȼɵɜɨɞɵ��ɇɚɛɥɸɞɚɟɦɵɟ�ɮɚɤɬɵ�ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɜ�
ɢɡɜɢɬɵɯ�ɫɟɦɟɧɧɵɯ�ɤɚɧɚɥɶɰɚɯ� ɝɨɥɭɛɟɣ�ɢɡ� ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɨɣ� ɡɨɧɵ�
ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ�ɡɚɜɨɞɚ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ� ɤɨɦɩɥɟɤɫɚ� ɬɟɯɧɨɝɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ� ɫɚɧɢɬɚɪɧɨ�ɡɚɳɢɬɧɨɣ�
ɡɨɧɵ�ɧɚ�ɝɢɫɬɨɮɢɡɢɨɥɨɝɢɸ�ɫɩɟɪɦɚɬɨɝɟɧɧɨɝɨ�ɷɩɢɬɟɥɢɹ�ɦɭɠɫɤɢɯ�ɝɨɧɚɞ�
ɝɨɥɭɛɟɣ��ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ� ɧɚɛɥɸɞɚɟɦɚɹ� ɩɪɢ� ɷɬɨɦ� ɚɤɬɢɜɢɡɚɰɢɹ� ɤɥɟɬɨɤ�
Ʌɟɣɞɢɧɝɚ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɷɧɞɨɤɪɢɧɨɰɢɬɨɜ�
ɤ� ɧɟɝɚɬɢɜɧɵɦ� ɜɨɡɞɟɣɫɬɜɢɹɦ�� ɢ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɞɚɩɬɢɜɧɵɯ�
ɩɟɪɟɫɬɪɨɣɤɚɯ�ɢɧɬɟɪɫɬɢɰɢɚɥɶɧɵɯ�ɷɧɞɨɤɪɢɧɨɰɢɬɨɜ�ɜ�ɨɬɜɟɬ�ɧɚ�ɞɟɣɫɬɜɢɟ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɮɚɤɬɨɪɨɜ�ɫɪɟɞɵ�ɨɛɢɬɚɧɢɹ�

+,6723+<6,2/2*<�2)�7+(�7(67(6�2)�7+(�3,*(21�
�&2/80%$�/,9,$��3238/$7,216�,1+$%,7,1*�7+(�
6$1,7$5<�3527(&7,21�=21(�2)�7+(�25(1%85*�*$6�
352&(66,1*�3/$17�'85,1*�$�:,17(5�7,0(
$�6��1D]LQ��,�9��0DVKNLQD
6FLHQWL¿F�$GYLVRU�í�'%LRO6FL��3URI��1�1��6KHYOXN
2UHQEXUJ�VWDWH�PHGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��1HJDWLYH� HIIHFWV� RI� VRPH� LQGXVWULDO� IDFWRUV� RI� RLO� DQG� JDV�
SODQWV� RQ� WKH� RUJDQLVP� RI�PDPPDOV� DQG� ELUGV� DUH� VKRZQ� LQ� QXPHURXV�
VWXGLHV��+RZHYHU��WKH�IDFWRUV�DQG�PHFKDQLVPV�RI�DFWLRQ�RI�WKHVH�LQGXVWULHV�
RQ� WKH� UHSURGXFWLYH� V\VWHP� RI� ELUGV� LQKDELWLQJ� WHFKQRORJLFDOO\� DOWHUHG�
HFRV\VWHPV�DUH�VWXGLHG� LQVXI¿FLHQWO\��$LP��7KH�DLP�RI� WKH� UHVHDUFK�ZDV�
WR� VWXG\� PRUSKRIXQFWLRQDO� FKDUDFWHULVWLFV� RI� WKH� WHVWHV� RI� WKH� SLJHRQ�
�&ROXPED�OLYLD��SRSXODWLRQV�LQKDELWLQJ�WKH�VDQLWDU\�SURWHFWLRQ�]RQH�RI�WKH�
2UHQEXUJ�JDV�SURFHVVLQJ�SODQW�LQ�FRQGLWLRQV�RI�VHDVRQDO�GHSUHVVLRQ�RI�WKHLU�
UHSURGXFWLYH�DFWLYLW\��0DWHULDOV�DQG�PHWKRGV��7KH�UHVHDUFK�ZDV�SHUIRUPHG�
RQ����SLJHRQV�FDXJKW�GXULQJ�WKH�SHULRG�VLQFH�ODWH�1RYHPEHU�WR�'HFHPEHU�
�����LQ�WKH�VDQLWDU\�SURWHFWLRQ�]RQH�RI�WKH�2UHQEXUJ�JDV�SURFHVVLQJ�SODQW��
,Q�FRQWURO�JURXS�ZHUH����SLJHRQV�FDXJKW�LQ�HFRORJLFDOO\�VDIH�HFRV\VWHPV�
RI�2UHQEXUJ�UHJLRQ��7HVWHV�RI�WKH�ELUGV�ZHUH�¿[HG�LQ�����QHXWUDO�IRUPDOLQ��
GHK\GUDWHG� LQ� DOFRKROV� RI� LQFUHDVLQJ� FRQFHQWUDWLRQV� DQG� HPEHGGHG� LQ�
SDUDI¿Q�� ,Q� +	(� VWDLQHG� �í�� �P� VHFWLRQV� PRUSKRPHWULF� DQDO\VLV� RI�
WHVWLFXODU� VWUXFWXUHV� ZDV� SHUIRUPHG�� 5HVXOWV�� 6HDVRQDO� LQKLELWLRQ� RI�
VSHUPDWRJHQHVLV�RI�YDULRXV�GHJUHHV��IURP�PLOG�WR�SURIRXQG��LQ�WKH�WHVWHV�
RI� WKH� ELUGV� LQKDELWLQJ� ERWK� VDQLWDU\� SURWHFWLRQ� ]RQH� RI� WKH� 2UHQEXUJ�
JDV� SURFHVVLQJ� SODQW� DQG� HFRORJLFDOO\� VDIH� HFRV\VWHP� ZDV� GHWHFWHG��
6HPLQLIHURXV�HSLWKHOLXP�LQ�ERWK�JURXSV�ZDV�SHUIRUPHG�E\�VSHUPDWRJRQLD�
DQG� VSHUPDWRF\WHV�� PDWXUH� VSHUPDWLGV� ZHUH� QRW� UHYHDOHG�� &RPSDUDWLYH�
DQDO\VLV� RI� WHVWLFXODU� PRUSKRORJLFDO� LQGLFHV� UHYHDOHG� WKH� GHFUHDVH� RI�
VHPLQLIHURXV�WXEXOHV�GLDPHWHU�XS�WR����������WLPH�LQFUHDVH�RI�WKH�SHUFHQW�
RI�VHPLQLIHURXV� WXEXOHV�ZLWK�GHVWUXFWLRQ�RI�VHPLQLIHURXV�HSLWKHOLXP�DQG�
WKH�GRXEOH� LQFUHDVH�RI� WKH� LQWHUVWLWLDO� WLVVXH�DUHD� LQ� WHVWHV�RI� WKH�SLJHRQV�
IURP� WKH� VDQLWDU\� SURWHFWLRQ� ]RQH��$OVR� LQ� WKLV� JURXS� FRQQHFWLYH� WLVVXH�
RI� WKH�ZDOO� RI� VHPLQLIHURXV� WXEXOHV�ZDV�ZDY\�� WKLV� LQGLUHFWO\� LQGLFDWHG�
WKH� LQFUHDVH� RI� EORRG�WHVWLV� EDUULHU� SHUPHDELOLW\�� ,Q� LQWHUVWLWLDO� WLVVXH� RI�
WKH� WHVWHV� RI� WKH� SLJHRQV� IURP� VDQLWDU\� SURWHFWLRQ� ]RQH� WKH� DPRXQW� RI�
/H\GLJ�FHOOV�ZDV�SHUPDQHQW��EXW�WKH�LQFUHDVH�RI�WKH�YROXPH�RI�F\WRSODVP�
DQG� QXFOHL� RI� WKHVH� FHOOV�ZDV� GHWHFWHG��7KLV� LQGLFDWHG� WKH� DFWLYDWLRQ� RI�
/H\GLJ�FHOOV�IXQFWLRQDO�DFWLYLW\��&RQFOXVLRQ��2EVHUYHG�PRUSKRIXQFWLRQDO�
GLVRUGHUV�GHPRQVWUDWH�WKH�QHJDWLYH�HIIHFWV�RI�WKH�FRPSOH[�RI�WHFKQRORJLFDO�
IDFWRUV�RI�VDQLWDU\�SURWHFWLRQ�]RQH�RI� WKH�2UHQEXUJ�JDV�SURFHVVLQJ�SODQW�
RQ�KLVWRSK\VLRORJ\�RI�VHPLQLIHURXV�HSLWKHOLXP�RI�WKH�WHVWHV�RI�SLJHRQV��$W�
WKH�VDPH�WLPH�REVHUYHG�DFWLYDWLRQ�RI�/H\GLJ�FHOOV�LQGLFDWHV�FRQVLGHUDEOH�
UHVLVWDQFH� RI� HQGRFULQH� FHOOV� WR� WKH� QHJDWLYH� IDFWRUV�� 7KHVH� GDWD� SURYH�
WKH� DGDSWLYH� FKDUDFWHU� RI� UHPRGHOLQJ�RI�/H\GLJ� FHOOV� LQ� UHVSRQVH� WR� WKH�
QHJDWLYH�HQYLURQPHQWDO�IDFWRUV�

ɂɁɍɑȿɇɂȿ�ɎɍɇɄɐɂɈɇȺɅɖɇɈȽɈ�ɋɈɋɌɈəɇɂə�
ȾɂȺɎɊȺȽɆȺɅɖɇɈɃ�Ɇɕɒɐɕ�ɌɊȺɇɋȽȿɇɇɕɏ�ɆɕɒȿɃ�ɋ�
ɆɈȾȿɅɖɘ�ȻɈɄɈȼɈȽɈ�ȺɆɂɈɌɊɈɎɂɑȿɋɄɈȽɈ�ɋɄɅȿɊɈɁȺ
Ʌ�Ɋ��ɇɭɪɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�Ⱥ��Ɇɭɯɚɦɟɞɶɹɪɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɤɨɜɨɣ� ɚɦɢɨɬɪɨɮɢɱɟɫɤɢɣ� ɫɤɥɟɪɨɡ� �ȻȺɋ�� ɜ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɧɟɜɪɨɥɨɝɢɢ� ɢ� ɦɟɞɢɰɢɧɵ��
Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɜ� ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧɚɯ� ɫɨɫɬɚɜɥɹɟɬ� �±�� ɧɚ� ���� ɬɵɫ��
ɱɟɥɨɜɟɤ� ɜ� ɝɨɞ�� ɩɪɢ� ɷɬɨɦ� ɨɬɦɟɱɟɧɚ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɟɟ� ɪɨɫɬɭ� ɜɨ� ɜɫɟɯ�
ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ��Ʉɨɥɢɱɟɫɬɜɨ� ɛɨɥɶɧɵɯ� ɜ�ɦɢɪɟ� ɫɨɫɬɚɜɥɹɟɬ� ��±���
ɬɵɫ�� Ɂɚɛɨɥɟɜɚɧɢɸ� ɩɨɞɜɟɪɠɟɧɵ� ɜɫɟ� ɫɨɰɢɚɥɶɧɵɟ� ɝɪɭɩɩɵ� ɨɛɳɟɫɬɜɚ� ɢ�
ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɜɫɟɯ� ɪɚɫ�� ɋɪɟɞɧɹɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ� ɩɪɢ�
ȻȺɋ� ɫɨɫɬɚɜɥɹɟɬ� ��� ɦɟɫɹɰɚ�� ɉɪɢ� ȻȺɋ� ɩɪɨɢɫɯɨɞɢɬ� ɦɚɫɫɨɜɚɹ� ɝɢɛɟɥɶ�
ɰɟɧɬɪɚɥɶɧɵɯ�ɢ�ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�ɦɨɬɨɧɟɣɪɨɧɨɜ�ɢ�ɢɯ�ɚɤɫɨɧɨɜ��ɍɬɪɚɬɚ�
ɢɫɬɨɱɧɢɤɨɜ� ɢɧɧɟɪɜɚɰɢɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɟɦɢɧɭɟɦɨɣ� ɝɢɛɟɥɢ� ɫɬɪɭɤɬɭɪ�
ɝɨɥɨɜɧɨɝɨ� ɢ� ɫɩɢɧɧɨɝɨ� ɦɨɡɝɚ� ɧɚ� ɜɫɟɯ� ɭɪɨɜɧɹɯ� ɤɨɪɤɨɜɨ�ɫɩɢɧɚɥɶɧɨɝɨ�
ɩɭɬɢ�í�ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�ɦɨɬɨɧɟɣɪɨɧɨɜ�ɩɟɪɟɞɧɢɯ�ɪɨɝɨɜ�ɫɩɢɧɧɨɝɨ�ɦɨɡɝɚ�
ɢ�ɞɜɢɝɚɬɟɥɶɧɵɯ�ɹɞɟɪ�ɦɨɡɝɨɜɨɝɨ�ɫɬɜɨɥɚ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɩɨɪɚɠɚɸɬɫɹ�
ɢ� ɦɵɲɟɱɧɵɟ� ɷɥɟɦɟɧɬɵ�� ɢɧɧɟɪɜɢɪɭɟɦɵɟ� ɷɬɢɦɢ� ɦɨɬɨɧɟɣɪɨɧɚɦɢ��
ɉɟɪɜɵɟ� ɹɜɧɵɟ� ɩɪɢɡɧɚɤɢ� ɛɨɥɟɡɧɢ� ɷɬɨ� ɞɜɢɝɚɬɟɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ��
ɪɚɡɜɢɜɚɟɬɫɹ� ɚɬɪɨɮɢɹ� ɦɵɲɰ� ɩɥɟɱɟɜɨɝɨ� ɩɨɹɫɚ�� ɜɟɪɯɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ��
ɧɚɛɥɸɞɚɸɬɫɹ� ɮɚɫɰɢɤɭɥɹɪɧɵɟ� ɫɨɤɪɚɳɟɧɢɹ�� ɏɚɪɚɤɬɟɪɧɨ� ɫɨɱɟɬɚɧɢɟ�
ɚɦɢɨɬɪɨɮɢɣ� ɫ� ɨɞɧɨɜɪɟɦɟɧɧɵɦ� ɩɨɜɵɲɟɧɢɟɦ� ɦɵɲɟɱɧɨɝɨ� ɬɨɧɭɫɚ��
ɨɞɧɢ�ɪɟɮɥɟɤɫɵ�ɜɵɩɚɞɚɸɬ��ɞɪɭɝɢɟ�ɪɟɡɤɨ�ɩɨɜɵɲɚɸɬɫɹ��Ɉɞɧɨɜɪɟɦɟɧɧɨ�
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ɜɵɹɜɥɹɸɬɫɹ�ɛɭɥɶɛɚɪɧɵɟ�ɧɚɪɭɲɟɧɢɹ��ɞɢɡɚɪɬɪɢɹ��ɞɢɫɮɚɝɢɹ��ɞɢɫɮɨɧɢɹ��
ɚɬɪɨɮɢɹ�ɦɵɲɰ�ɹɡɵɤɚ��ɮɢɛɪɢɥɥɹɰɢɢ��ɩɚɪɟɡ�ɦɹɝɤɨɝɨ�ɧɟɛɚ��ɜɵɩɚɞɟɧɢɟ�
ɧɟɛɧɨɝɨ� ɢ� ɝɥɨɬɨɱɧɨɝɨ� ɪɟɮɥɟɤɫɨɜ�� Ɇɨɝɭɬ� ɨɬɦɟɱɚɬɶɫɹ� ɧɚɞɴɹɞɟɪɧɵɟ�
ɩɪɢɡɧɚɤɢ�� ɜɵɫɨɤɢɣ� ɧɢɠɧɟɱɟɥɸɫɬɧɨɣ� ɪɟɮɥɟɤɫ�� ɫɢɦɩɬɨɦɵ� ɨɪɚɥɶɧɨɝɨ�
ɚɜɬɨɦɚɬɢɡɦɚ� í� ɯɨɛɨɬɤɨɜɵɣ�� ɯɜɚɬɚɬɟɥɶɧɵɣ�� ɥɚɞɨɧɧɨ�ɩɨɞɛɨɪɨɞɨɱɧɵɣ��
ɧɚɫɢɥɶɫɬɜɟɧɧɵɣ�ɫɦɟɯ�ɢɥɢ�ɩɥɚɱ�ɢ�ɞɪ��ɇɚɛɥɸɞɚɟɬɫɹ�ɬɚɤɠɟ�ɜɵɪɚɠɟɧɧɚɹ�
ɢɧɫɩɢɪɚɬɨɪɧɚɹ� ɨɞɵɲɤɚ� ɩɨ� ɩɪɢɱɢɧɟ� ɪɚɧɧɟɝɨ� ɜɨɜɥɟɱɟɧɢɹ� ɜ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ�ɩɪɨɰɟɫɫ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ�ɞɵɯɚɬɟɥɶɧɨɣ�ɦɭɫɤɭɥɚɬɭɪɵ�
�ɩɚɪɟɡ� ɞɢɚɮɪɚɝɦɵ��� ɇɨ� ɤɚɤɢɟ� ɢɦɟɧɧɨ� ɧɚɪɭɲɟɧɢɹ� ɩɪɨɢɫɯɨɞɹɬ� ɜ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɞɢɚɮɪɚɝɦɚɥɶɧɨɣ� ɦɵɲɰɵ� ɞɨ� ɤɨɧɰɚ� ɧɟ� ɢɡɭɱɟɧɨ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɢɡɦɟɧɟɧɢɹ� ɫɨɤɪɚɬɢɬɟɥɶɧɵɯ�
ɮɭɧɤɰɢɣ� ɞɢɚɮɪɚɝɦɵ� ɩɪɢ� ȻȺɋ� ɜ� ɩɪɨɰɟɫɫɟ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɵ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɩɨɦɨɳɢ�
ɫɬɚɧɞɚɪɬɧɨɣ� ɦɢɨɝɪɚɮɢɱɟɫɤɨɣ� ɦɟɬɨɞɢɤɢ� ɧɚ� ɞɢɚɮɪɚɝɦɚɥɶɧɨɣ� ɦɵɲɰɟ�
ɦɵɲɟɣ�� ȼ� ɪɚɛɨɬɟ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɬɪɚɧɫɝɟɧɧɵɟ� ɦɵɲɢ� ɫ� ɦɨɞɟɥɶɸ�
ȻȺɋ� �ɞɚɥɟɟ� ±� P62'�� ɦɵɲɢ�� ɧɚ� ɞɨɫɢɦɩɬɨɦɧɨɣ� ��±�� ɦɟɫɹɰɟɜ�� ɢ�
ɫɢɦɩɬɨɦɧɨɣ���±��ɦɟɫɹɰɟɜ��ɫɬɚɞɢɢ�ɛɨɥɟɡɧɢ��ɗɬɢ�ɦɵɲɢ�ɷɤɫɩɪɟɫɫɢɪɭɸɬ�
ɦɭɬɚɧɬɧɵɣ� ɝɟɧ� ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ� ��� ɨɬɜɟɬɫɬɜɟɧɧɵɣ� ɡɚ� ��±����
ɫɟɦɟɣɧɵɯ�ɫɥɭɱɚɟɜ�ȻȺɋ��Ɇɵɲɰɭ�ɩɨɝɪɭɠɚɥɢ�ɜ�ɜɚɧɧɨɱɤɭ�ɢ�ɪɚɡɞɪɚɠɚɥɢ�
ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ� ɫɬɢɦɭɥɚɦɢ� ɫ� ɱɚɫɬɨɬɨɣ� ���±��� Ƚɰ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ�
ɤɨɧɬɪɨɥɟ�ɩɪɢ�ɫɬɢɦɭɥɹɰɢɢ�ɫ�ɱɚɫɬɨɬɨɣ�����Ƚɰ�ɚɦɩɥɢɬɭɞɚ�ɫɨɤɪɚɳɟɧɢɣ�
ɫɨɫɬɚɜɢɥɚ����������ɝ��ɜɪɟɦɹ�ɭɤɨɪɨɱɟɧɢɹ�������ɦɫ��ɜɪɟɦɹ�ɪɚɫɫɥɚɛɥɟɧɢɹ�
����� ɦɫ� �Q ����� ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɱɚɫɬɨɬɵ� ɫɬɢɦɭɥɹɰɢɢ� ɨɬ� �� ɞɨ� ���
Ƚɰ� ɩɪɨɢɫɯɨɞɢɥɨ� ɜɨɡɪɚɫɬɚɧɢɟ� ɚɦɩɥɢɬɭɞɵ� ɬɟɬɚɧɭɫɚ� ɨɬ� ���������� ɞɨ�
���������� ɝ�� Ʉɪɢɜɚɹ� ɡɚɜɢɫɢɦɨɫɬɢ� ɚɦɩɥɢɬɭɞɵ� ɫɨɤɪɚɳɟɧɢɹ� ɦɵɲɰɵ�
ɨɬ� ɫɢɥɵ� ɫɬɢɦɭɥɹɰɢɢ� ɢɦɟɥɚ� 6�ɨɛɪɚɡɧɭɸ�ɮɨɪɦɭ�� ɩɪɢ� ɷɬɨɦ� ɩɨɪɨɝɨɜɚɹ�
ɫɢɥɚ�ɪɚɡɞɪɚɠɟɧɢɹ�ɫɨɫɬɚɜɢɥɚ�����������ȼ��ɚ�ɩɚɪɚɦɟɬɪ�ɪ���ɞɨɫɬɢɝɚɥɫɹ�
ɩɪɢ� �� ȼ�� ɉɚɪɚɦɟɬɪɵ� ɨɞɢɧɨɱɧɨɝɨ� ɢ� ɫɭɦɦɢɪɨɜɚɧɧɨɝɨ� ɫɨɤɪɚɳɟɧɢɹ�
ɭ� ɞɨɫɢɦɩɬɨɦɧɵɯ� P62'�� ɦɵɲɟɣ� ɞɨɫɬɨɜɟɪɧɨ� ɧɟ� ɨɬɥɢɱɚɥɢɫɶ� ɨɬ�
ɤɨɧɬɪɨɥɹ� �Q ����Ⱥɦɩɥɢɬɭɞɚ� ɫɨɤɪɚɳɟɧɢɣ�ɩɪɢ� ɨɞɢɧɨɱɧɨɣ�ɢ�ɩɚɱɟɱɧɨɣ�
ɫɬɢɦɭɥɹɰɢɹɯ�ɭ�ɫɢɦɩɬɨɦɧɵɯ�P62'��ɦɵɲɟɣ�ɛɵɥɚ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��
ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɟ��ɉɪɢ�����Ƚɰ�ɚɦɩɥɢɬɭɞɚ�ɫɨɫɬɚɜɢɥɚ�����������ɝ�� ɚ�ɩɪɢ�
ɱɚɫɬɨɬɟ� ��� Ƚɰ� ɚɦɩɥɢɬɭɞɚ� ɬɟɬɚɧɢɱɟɫɤɨɝɨ� ɫɨɤɪɚɳɟɧɢɹ� ɫɨɫɬɚɜɢɥɚ�
����������ɝ� �Q ����ɉɨɪɨɝɨɜɚɹ�ɫɢɥɚ�ɪɚɡɞɪɚɠɟɧɢɹ�ɫɨɫɬɚɜɢɥɚ�����������
ȼ��ɚ�ɩɚɪɚɦɟɬɪ�ɪ���ɞɨɫɬɢɝɚɥɫɹ�ɩɪɢ�����ȼ��ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɞɢɫɮɭɧɤɰɢɢ� ɦɵɲɟɱɧɵɯ� ɜɨɥɨɤɨɧ� ɞɢɚɮɪɚɝɦɵ� ɭ�
ɫɢɦɩɬɨɦɧɵɯ��ɧɨ�ɧɟ�ɞɨɫɢɦɩɬɨɦɧɵɯ�P62'��ɦɵɲɟɣ��ɩɪɨɹɜɥɹɸɳɟɣɫɹ�
ɜ� ɜɨɡɪɚɫɬɚɧɢɢ� ɷɥɟɤɬɪɢɱɟɫɤɢ� ɜɵɡɜɚɧɧɵɯ� ɫɨɤɪɚɬɢɬɟɥɶɧɵɯ� ɨɬɜɟɬɨɜ�
ɢ� ɩɨɜɵɲɟɧɢɢ� ɜɨɡɛɭɞɢɦɨɫɬɢ� ɦɵɲɟɱɧɵɯ� ɜɨɥɨɤɨɧ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ�
ɤɨɧɬɪɨɥɟɦ��Ɉɛɧɚɪɭɠɟɧɧɵɟ�ɧɚɪɭɲɟɧɢɹ�ɦɨɝɭɬ�ɨɤɚɡɵɜɚɬɶ�ɡɧɚɱɢɬɟɥɶɧɵɣ�
ɜɤɥɚɞ�ɜ�ɩɚɬɨɝɟɧɟɡ�ȻȺɋ�
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,QWURGXFWLRQ�� $W� WKH� SUHVHQW� WLPH� DP\RWURSKLF� ODWHUDO� VFOHURVLV� �$/6��
LV� D� WRSLFDO� LVVXH�RI� QHXURORJ\� DQG�PHGLFLQH��0RUELGLW\� LV� �±��SHU� ����
WKRXVDQG�SHRSOH�D�\HDU�LQ�GHYHORSHG�FRXQWULHV��ZLWK�D�WHQGHQF\�WRZDUGV�
JURZWK� LQ�DOO�DJH�JURXSV��7KH�QXPEHU�RI�SDWLHQWV� LV���±��� WKRXVDQG�DOO�
RYHU� WKH�ZRUOG��'LVHDVH� LV� DIIHFWLQJ�DOO� VRFLDO�JURXSV�DQG�DOO� UDFHV��7KH�
DYHUDJH� OLIHWLPH� LV� ��� PRQWKV� ZLWK�$/6��$/6� FDXVHV� PDVVLYH� ORVV� RI�
FHQWUDO� DQG� SHULSKHUDO� PRWRU� QHXURQV� DQG� WKHLU� D[RQV�� /RVV� RI� VRXUFHV�
RI� LQQHUYDWLRQ� OHDGV� WR� GHVWUXFWLRQ� RI� VWUXFWXUHV� RI� WKH� EUDLQ� DQG� VSLQDO�
FRUG� DW� DOO� OHYHOV� RI� WKH� FRUWLFRVSLQDO� WUDFW� ±� SHULSKHUDO� PRWRU� QHXURQV�
RI� WKH� DQWHULRU� KRUQV� RI� WKH� VSLQDO� FRUG� DQG� EUDLQVWHP� PRWRU� QXFOHL��
&RQVHTXHQWO\��PXVFOH�HOHPHQWV�ZKLFK�LQQHUYDWHG�E\�WKHVH�PRWRU�QHXURQV�
DUH�DOVR�DIIHFWLQJ��7KH�¿UVW�REYLRXV�VLJQV�RI�WKH�GLVHDVH�DUH�D�PRYHPHQW�
GLVRUGHU�� DWURSK\� RI� PXVFOHV� RI� WKH� VKRXOGHU� JLUGOH�� RI� WKH� XSSHU�
H[WUHPLWLHV��IDVFLFXODU�UHGXFWLRQ�REVHUYHG��$P\RWURSKLHV�FRPELQHG�ZLWK�
D� VLPXOWDQHRXV� LQFUHDVH� LQ�PXVFOH� WRQH�� VRPH� UHÀH[HV� IDOO�ZKLOH� RWKHUV�
ULVH� VKDUSO\��$W� WKH� VDPH� WLPH�EXOEDU�GLVRUGHUV� DUH� UHYHDOHG��G\VDUWKULD��
G\VSKDJLD��G\VSKRQLD��DWURSK\�RI�PXVFOHV�RI�WKH�WRQJXH��SDUHVLV�RI�WKH�VRIW�
SDODWH�DQG�ORVV�RI�SKDU\QJHDO�DQG�SDODWDO�UHÀH[HV��6XSUDQXFOHDU�V\PSWRPV�
PD\� RFFXU�� KLJK� PDQGLEXODU� UHÀH[� V\PSWRPV� RI� RUDO� DXWRPDWLVP� í�
SURERVFLV�� JUDVSLQJ�� SDOP�FKLQ�� IRUFHG� ODXJKLQJ�RU� FU\LQJ�� HWF��7KHUH� LV�
DOVR�D�VHYHUH�LQVSLUDWRU\�G\VSQHD�GXH�WR�HDUO\�LQYROYHPHQW�RI�WKH�DX[LOLDU\�
UHVSLUDWRU\�PXVFOHV� LQ� WKH� SDWKRORJLFDO� SURFHVV� �SDUHVLV� RI� GLDSKUDJP���
%XW�ZKDW�NLQG�RI�GLVRUGHUV�RFFXUV�LQ�WKH�IXQFWLRQLQJ�RI�WKH�GLDSKUDJPDWLF�
PXVFOHV�KDV�QRW�EHHQ�VWXGLHG��$LP��6WXG\�RI�WKH�FKDQJHV�LQ�WKH�FRQWUDFWLOH�
IXQFWLRQV� RI� WKH� GLDSKUDJP�ZLWK�$/6� LQ� WKH� SURFHVV� RI� GHYHORSLQJ� WKH�
GLVHDVH�� 0DWHULDOV� DQG� PHWKRGV�� ([SHULPHQWV� ZHUH� SHUIRUPHG� XVLQJ�

VWDQGDUG� P\RJUDSKLF� PHWKRGV� RQ� GLDSKUDJPDWLF� PXVFOH� RI� PLFH�� :H�
XVHG� WUDQVJHQLF�PLFH�PRGHO�RI�$/6��P62'��PLFH��RQ�SUHV\PSWRPDWLF�
��±��PRQWKV��DQG�V\PSWRPDWLF���±��PRQWKV��VWDJH�RI�WKH�GLVHDVH��7KHVH�
PLFH�H[SUHVV�D�PXWDQW�JHQH�RI�VXSHUR[LGH�GLVPXWDVH����ZKLFK�UHVSRQVLEOH�
IRU� ��±���� RI� IDPLOLDO� FDVHV� RI�$/6��0XVFOH�ZDV� LPPHUVHG� LQ� D� EDWK�
DQG� LQQHUYDWHG� E\� HOHFWULFDO� VWLPXOXV� ZLWK� WKH� IUHTXHQF\� ���±��� +]��
5HVXOWV��,Q�FRQWURO�H[SHULPHQWV�ZLWK�VWLPXODWLRQ�IUHTXHQF\�RI�����+]�WKH�
DPSOLWXGH�RI�FRQWUDFWLRQV�ZDV���������J��FRQWUDFWLRQ�SHULRG±������PV��
UHOD[DWLRQ�SHULRG±�����PV��Q �����,QFUHDVH�LQ�WKH�VWLPXODWLRQ�IUHTXHQF\�
IURP���WR����+]�OHDG�WR�ULVH�LQ�WKH�DPSOLWXGH�RI�WHWDQXV�IURP�����������
WR����������J��&XUYH�RI�DPSOLWXGH�RI�PXVFOH�FRQWUDFWLRQ�RQ�WKH�VWUHQJWK�
RI�VWLPXODWLRQ�ZDV�6�VKDSHG��ZLWK�WKH�í�WKUHVKROG�VWUHQJWK�RI�VWLPXODWLRQ�
����������9��DQG�WKH�SDUDPHWHU�S���UHDFKHG�DW��%��3DUDPHWHUV�RI�VLQJOH�
DQG� VXPPHG� UHGXFWLRQ�ZHUH� QRW� VLJQL¿FDQWO\� GLIIHUHQW� IURP� WKH� FRQWURO�
LQ� SUHVLPSWRPDWLF� P62'�� PLFH� �Q ���� 7KH� DPSOLWXGH� RI� FRQWUDFWLRQV�
GXULQJ�WKH�VLQJOH�DQG�EXUVWLQJ�VWLPXODWLRQ�LQ�V\PSWRPDWLF�P62'��PLFH�
ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�FRQWURO�H[SHULPHQWV��$W�����+]�DPSOLWXGH�
ZDV����������J�DQG�DW�D�IUHTXHQF\�RI����+]�WHWDQLF�FRQWUDFWLRQ�DPSOLWXGH�
UHDFKHG� ���������J� �Q ���� 7KH� WKUHVKROG� VWUHQJWK� RI� VWLPXODWLRQ� ZDV�
����������9��DQG� WKH�SDUDPHWHU�S���ZDV�DFKLHYHG�DW�����9��&RQFOXVLRQ��
2XU� UHVXOWV� VXJJHVWV� WKDW� WKHUH� LV� G\VIXQFWLRQ� RI� WKH� GLDSKUDJP�PXVFOH�
¿EHUV�LQ�V\PSWRPDWLF�EXW�QR�LQ�SUHVLPSWRPDWLF�P62'��PLFH��LV�HYLGHQW�
LQ�WKH�LQFUHDVLQJ�RI�HOHFWULFDOO\�LQGXFHG�FRQWUDFWLRQ�DQG�LQ�WKH�LQFUHDVLQJ�
RI� WKH� PXVFOH� ¿EHUV� H[FLWDELOLW\� FRPSDUHG� WR� WKH� FRQWURO�� 'LVFRYHUHG�
GLVRUGHUV�FDQ�KDYH�D�FRQVLGHUDEOH�FRQWULEXWLRQ�WR�WKH�SDWKRJHQHVLV�RI�$/6�

ɆɈɊɎɈɅɈȽɂə�ȻɈɅɖɒɈȽɈ�ɋɈɋɈɑɄȺ�
ȾȼȿɇȺȾɐȺɌɂɉȿɊɋɌɇɈɃ�ɄɂɒɄɂ�ɉɊɂ�ɈɋɌɊɈɆ�ɂ�
ɏɊɈɇɂɑȿɋɄɈɆ�ɉȺɇɄɊȿȺɌɂɌȿ
ɋ�Ƚ��ɀɟɪɧɨɜɚɹ��Ɍ�ɂ��Ɋɭɝɚɥɶ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�ȼ��Ɍɜɟɪɫɤɨɣ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɶɲɨɣ� ɫɨɫɨɱɟɤ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� �ȻɋȾɄ��
ɹɜɥɹɟɬɫɹ� ɫɥɨɠɧɵɦ� ɚɧɚɬɨɦɢɱɟɫɤɢɦ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɫ� ɤɥɚɩɚɧɧɨ�
ɫɮɢɧɤɬɟɪɧɨɣ�� ɫɟɤɪɟɬɨɪɧɨɣ� ɢ� ɪɟɝɭɥɹɬɨɪɧɵɦɢ� ɮɭɧɤɰɢɹɦɢ�� ȼ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɭɫɬɚɧɨɜɥɟɧɚ� ɪɨɥɶ� ɢɡɦɟɧɟɧɢɣ� ȻɋȾɄ� ɜ� ɩɚɬɨɝɟɧɟɡɟ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ�ɩɭɬɟɣ�ɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɫɥɟɞɢɬɶ�ɜɡɚɢɦɨɫɜɹɡɶ�ɩɚɬɨɥɨɝɢɢ�ȻɋȾɄ�ɫ�ɨɫɬɪɵɦ�ɢ�
ɯɪɨɧɢɱɟɫɤɢɦ�ɩɚɧɤɪɟɚɬɢɬɨɦ�ɧɚ�ɫɟɤɰɢɨɧɧɨɦ�ɦɚɬɟɪɢɚɥɟ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ�����ȻɋȾɄ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɨɫɬɪɨɝɨ�ɢ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ��
Ɇɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ� ɢɡɭɱɟɧɢɟ� ɝɢɫɬɨɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ� ɫɪɟɡɨɜ� ȻɋȾɄ�
ɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɨɤɪɚɲɟɧɧɵɯ� ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ� ɢ� ɷɨɡɢɧɨɦ�
ɢ� ɩɨ� ȼɚɧ�Ƚɢɡɨɧɭ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɜ������� ���� ɫɥɭɱɚɣ��ɨɛɧɚɪɭɠɟɧɵ��ɨɫɬɪɵɣ�ɢ�ɯɪɨɧɢɱɟɫɤɢɣ�ɩɚɩɢɥɥɢɬ��
ɩɚɩɢɥɥɨɦɚɬɨɡ� ɫɤɥɚɞɨɤ�ɤɥɚɩɚɧɨɜ�� ɷɤɬɨɩɢɹ� ɬɤɚɧɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�
ɠɟɥɟɡɵ�� ɉɪɢ� ɯɪɨɧɢɱɟɫɤɨɦ� ɩɚɩɢɥɥɢɬɟ� ɜɵɹɜɥɟɧɵ� ɚɞɟɧɨɦɚɬɨɡɧɚɹ�
������� ɚɞɟɧɨɦɢɨɦɚɬɨɡɧɚɹ� �������� ɢ� ɚɬɪɨɮɢɱɟɫɤɢ�ɫɤɥɟɪɨɬɢɱɟɫɤɚɹ�
�������� ɮɨɪɦɵ� ɫ� ɜɵɪɚɠɟɧɧɨɣ� ɥɢɦɮɨɢɞɧɨɣ� ɢ� ɩɥɚɡɦɨɰɢɬɚɪɧɨɣ�
ɢɧɮɢɥɶɬɪɚɰɢɟɣ�ɫɬɪɨɦɵ��ɭɜɟɥɢɱɟɧɢɟɦ�ɤɨɥɢɱɟɫɬɜɚ�ɦɟɠɷɩɢɬɟɥɢɚɥɶɧɵɯ�
ɥɢɦɮɨɰɢɬɨɜ��ȼ�������ɜ�ɩɪɨɬɨɤɚɯ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɧɚɛɥɸɞɚɥɚɫɶ�
ɩɥɨɫɤɨɤɥɟɬɨɱɧɚɹ� ɦɟɬɚɩɥɚɡɢɹ� ɷɩɢɬɟɥɢɹ�� ɉɪɢ� ɚɬɪɨɮɢɱɟɫɤɢ�
ɫɤɥɟɪɨɬɢɱɟɫɤɨɣ�ɮɨɪɦɟ�ɩɚɩɢɥɥɢɬɚ�ɨɛɧɚɪɭɠɟɧɵ�ɜ�������ɚɬɪɨɮɢɱɟɫɤɢɟ�
ɢɡɦɟɧɟɧɢɹ�ɠɟɥɟɡ��ɦɵɲɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɢ�ɮɢɛɪɨɡ�ɫɤɥɚɞɨɤ�ɤɥɚɩɚɧɨɜ�
ɢ�ɫɬɟɧɨɤ�ȻɋȾɄ��ȼ������ɩɪɢ�ɯɪɨɧɢɱɟɫɤɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�ɢɦɟɥɚ�ɦɟɫɬɨ�
ɪɟɡɤɨ�ɜɵɪɚɠɟɧɧɚɹ�ɝɢɩɟɪɬɪɨɮɢɹ�ɢ�ɝɢɩɟɪɩɥɚɡɢɹ�ɦɵɲɟɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ�
ɫɬɟɧɨɤ� ȻɋȾɄ� ɢ� ɫɤɥɚɞɨɤ�ɤɥɚɩɚɧɨɜ� ɩɪɢ� ɧɟɜɵɪɚɠɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɹɯ�
ɠɟɥɟɡɢɫɬɨɝɨ� ɚɩɩɚɪɚɬɚ�� Ɍɚɤɠɟ� ɧɚɛɥɸɞɚɥɚɫɶ� ɭɦɟɪɟɧɧɚɹ� ɞɢɮɮɭɡɧɨ�
ɨɱɚɝɨɜɚɹ� ɥɢɦɮɨɩɥɚɡɦɨɰɢɬɚɪɧɚɹ� ɢɧɮɢɥɶɬɪɚɰɢɹ� ɫɬɪɨɦɵ�� Ɍɚɤɢɟ�
ɢɡɦɟɧɟɧɢɹ�ɩɨɡɜɨɥɢɥɢ�ɪɚɫɰɟɧɢɬɶ�ɞɚɧɧɵɣ�ɩɪɨɰɟɫɫ��ɤɚɤ�ɦɢɨɦɚɬɨɡɧɭɸ�
ɮɨɪɦɭ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɩɚɩɢɥɥɢɬɚ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɨɫɬɪɵɣ�
ɢ� ɯɪɨɧɢɱɟɫɤɢɣ� ɩɚɧɤɪɟɚɬɢɬ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɫɨɱɟɬɚɟɬɫɹ� ɫ� ɩɨɪɚɠɟɧɢɟɦ�
ȻɋȾɄ�

0253+2/2*<�2)�7+(�0$-25�'82'(1$/�3$3,//$�:,7+�
$&87(�$1'�&+521,&�3$1&5($7,7,6
6�*��=KHUQRYD\D��7�,��5XJDO
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��$�9��7YHUVNR\
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��0DMRU� GXRGHQDO� SDSLOOD� LV� D� FRPSOH[� DQDWRPLFDO� VWUXFWXUH�
ZLWK�GLIIHUHQW� IXQFWLRQV��7KH�PRUSKRORJLFDO� FKDQJHV�RI�PDMRU� GXRGHQDO�
SDSLOOD�SOD\�D�PDLQ�UROH�LQ�SDWKRJHQHVLV�RI�WKH�ELOLDU\�WUDFW�DQG�SDQFUHDV�
GLVHDVHV��$LP��7R�VWXG\�UHODWLRQVKLS�RI�PDMRU�GXRGHQDO�SDSLOOD�SDWKRORJ\�
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ZLWK� DFXWH� DQG� FKURQLF� SDQFUHDWLWLV�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� ���
SDSLOOD�RI�9DWHU�ZHUH�WDNHQ�LQ�DXWRSV\�ZLWK�SUHVHQFH�RI�DFXWH�DQG�FKURQLF�
SDQFUHDWLWLV��7KH�PLFURVFRSLF�H[DPLQDWLRQ�RI�SDQFUHDWLF�WLVVXH�DQG�SDSLOOD�
RI�9DWHU�ZDV�SHUIRUPHG��5HVXOWV��+LVWRORJLFDO�H[DPLQDWLRQ�RI�WKH�������
���� FDVHV�� VKRZHG� DFXWH� DQG� FKURQLF� SDSLOOLWLV�� SDSLOORPDWRXV� OHVLRQ� RI�
WKH� IROGV�� KHWHURWRSLF� SDQFUHDWLF� WLVVXH��$GHQRPDWRXV� IRUP� ZDV� IRXQG�
LQ� ���� RI� FDVHV�� DGHQRP\RPDWRXV� LQ� ������� DWURSK\� DQG� VFOHURVLV�
LQ� ������� $OVR� O\PSKRLG� DQG� SODVPRF\WHV� LQ¿OWUDWLRQ� RI� VWURPD� ZHUH�
LGHQWL¿HG��6TXDPRXV�FHOOV�PHWDSODVLD�RI� WKH�SDQFUHDWLF�GXFWV�HSLWKHOLXP�
ZDV�LQ��������6FOHURWLF�SDSLOOLWLV�ZDV�FKDUDFWHUL]HG�E\�JODQGV��IROGV�DQG�
PXVFOHV�DWURSK\��+\SHUWURSK\�DQG�K\SHUSODVLD�RI�VPRRWK�PXVFOH�HOHPHQWV�
RI�PDMRU�GXRGHQDO�SDSLOOD�ZHUH�REVHUYHG�LQ������RI�FKURQLF�SDQFUHDWLWLV�
EXW�LWV�JODQGV�KDYH�QR�H[SUHVVHG�FKDQJHV��7KHVH�FKDQJHV�ZHUH�FRPELQHG�
ZLWK�O\PSKRLG�LQ¿OWUDWLRQ�RI�VWURPD��7KH�PRUSKRORJ\�ZDV�UHFRJQL]HG�DV�
P\RPDWRXV�IRUP�RI�FKURQLF�SDSLOOLWLV��&RQFOXVLRQ��7KXV��DFXWH�DQG�FKURQLF�
SDQFUHDWLWLV�ZHUH�FRPELQHG�ZLWK�WKH�OHVLRQ�RI�WKH�SDSLOOD�RI�9DWHU�

ɋɊȺȼɇɂɌȿɅɖɇɕɃ� ȺɇȺɅɂɁ� ɐɂɌɈɅɈȽɂɑȿɋɄɂɏ�
ɏȺɊȺɄɌȿɊɂɋɌɂɄ� ɋɈɅɂȾɇɈ�ɉɋȿȼȾɈɉȺɉɂɅɅəɊɇɕɏ� ɂ�
ɇȿɃɊɈɗɇȾɈɄɊɂɇɇɕɏ� ɈɉɍɏɈɅȿɃ� ɉɈȾɀȿɅɍȾɈɑɇɈɃ�
ɀȿɅȿɁɕ
Ɇ�ɇ��ɇɚɝɨɜɢɰɵɧɚ
ɇɚɭɱɧɵɣ�ɪɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɂ��ɓɟɝɨɥɟɜ
ɇɚɭɱɧɵɣ�ɰɟɧɬɪ�ɚɤɭɲɟɪɫɬɜɚ��ɝɢɧɟɤɨɥɨɝɢɢ�ɢ�ɩɟɪɢɧɚɬɨɥɨɝɢɢ�ɢɦ��ɚɤɚɞ��
ȼ�ɂ��Ʉɭɥɚɤɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɣɪɨɷɧɞɨɤɪɢɧɧɵɟ��ɇɗɈ��ɢ�ɫɨɥɢɞɧɨ�ɩɫɟɜɞɨɩɚɩɢɥɥɹɪɧɵɟ�
ɨɩɭɯɨɥɢ� �ɋɉɉɈ�� ɨɬɧɨɫɹɬɫɹ� ɤ� ɝɪɭɩɩɟ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɪɟɞɤɢɯ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�� ɩɨɫɤɨɥɶɤɭ� ɫɨɫɬɚɜɥɹɸɬ� ɨɧɢ� �±��� ɨɬ� ɨɛɳɟɝɨ�
ɱɢɫɥɚ�ɨɩɭɯɨɥɟɣ�ɉɀ��ɉɪɢ�ɷɬɨɦ�ɨɬɦɟɱɚɟɬɫɹ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɧɚɪɚɫɬɚɧɢɸ�
ɱɚɫɬɨɬɵ�ɷɬɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɂɯ�ɪɚɫɩɨɡɧɚɜɚɧɢɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɛɨɥɶɲɢɟ�
ɬɪɭɞɧɨɫɬɢ��ɩɨɷɬɨɦɭ�ɫɥɟɞɭɟɬ�ɩɪɨɜɨɞɢɬɶ�ɤɨɦɩɥɟɤɫɧɨɟ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ�
ɢɡɭɱɟɧɢɟ��ɜɤɥɸɱɚɸɳɟɟ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɰɢɬɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɨɩɭɯɨɥɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɢ� ɩɨɦɨɳɢ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɨɜɟɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɫɬɪɨɟɧɢɹ� ɇɗ� ɢ�
ɋɉɉɈ�ɉɀ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɨɫɧɨɜɭ�ɪɚɛɨɬɵ�ɩɨɥɨɠɟɧ�ɚɧɚɥɢɡ�
ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ����ɛɨɥɶɧɵɯ��ɫ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ�ɉɀ��ɍ�
���ɩɚɰɢɟɧɬɨɜ�����ɠɟɧɳɢɧ�ɢ���ɦɭɠɱɢɧ��ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�ɇɗɈ��ɭ����
ɛɨɥɶɧɵɯ�����ɠɟɧɳɢɧ�ɢ���ɦɭɠɱɢɧɚ��±�ɋɉɉɈ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɇɗɈ� ɧɚɛɥɸɞɚɥɚɫɶ�
ɜɵɫɨɤɚɹ� ɤɥɟɬɨɱɧɨɫɬɶ� ɦɚɡɤɨɜ�� Ʉɥɟɬɤɢ� ɢɦɟɥɢ� ɛɥɟɞɧɭɸ� ɰɢɬɨɩɥɚɡɦɭ�
ɢ� ɪɚɫɩɨɥɚɝɚɥɢɫɶ� ɜ� ɦɚɡɤɟ� ɞɢɮɮɭɡɧɨ� ɢɥɢ� ɧɟɛɨɥɶɲɢɦɢ� ɫɤɨɩɥɟɧɢɹɦɢ��
əɞɪɚ� ɤɥɟɬɨɤ� ɛɵɥɢ� ɨɤɪɭɝɥɨɣ�ɮɨɪɦɵ�� ɫ� ɪɚɜɧɨɦɟɪɧɨ� ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ�
ɯɪɨɦɚɬɢɧɨɦ�� Ɉɩɭɯɨɥɟɜɵɟ� ɤɥɟɬɤɢ� ɦɚɥɟɧɶɤɢɟ� ɛɟɡ� ɩɪɢɡɧɚɤɨɜ�
ɩɨɥɢɦɨɪɮɢɡɦɚ�� ɍɬɜɟɪɞɢɬɟɥɶɧɵɣ� ɞɢɚɝɧɨɡ� ɇɗɈ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ� ɜ�
��� ɧɚɛɥɸɞɟɧɢɹɯ�� ɜ� �� ±� ɜɵɫɤɚɡɚɧɨ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ� ɨ� ɧɚɥɢɱɢɢ� ɇɗɈ��
ɋɉɉɈ�ɢɥɢ�ɞɪɭɝɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��ɢ�ɭ���ɛɨɥɶɧɨɝɨ�ɩɨɫɬɚɜɥɟɧ�ɞɢɚɝɧɨɡ�
ɚɞɟɧɨɤɚɪɰɢɧɨɦɵ��ɐɢɬɨɥɨɝɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ�ɩɪɟɩɚɪɚɬɨɜ�ɋɉɉɈ�ɬɚɤɠɟ�
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ� ɜɵɫɨɤɨɣ� ɤɥɟɬɨɱɧɨɫɬɶɸ�� ɫ� ɧɚɥɢɱɢɟɦ� ɜɟɬɜɹɳɢɯɫɹ�
ɫɬɪɭɤɬɭɪ�� ɫɨɫɬɨɹɳɢɯ� ɢɡ� ɮɢɛɪɨɜɚɫɤɭɥɹɪɧɨɣ� ɧɨɠɤɢ�� ɨɤɪɭɠɟɧɧɨɣ�
ɨɞɧɢɦ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɦɢ� ɫɥɨɹɦɢ� ɤɥɟɬɨɤ�� ɍɦɟɪɟɧɧɨ�ɩɨɥɢɦɨɪɮɧɵɟ�
ɤɥɟɬɤɢ�ɢɦɟɥɢ�ɫɪɟɞɧɢɟ�ɪɚɡɦɟɪɵ�ɢ�ɜɚɤɭɨɥɢ�ɜ�ɰɢɬɨɩɥɚɡɦɟ��əɞɪɚ�ɤɥɟɬɨɤ�
ɢɦɟɥɢ� ɨɤɪɭɝɥɭɸ� ɢɥɢ� ɨɜɚɥɶɧɭɸ� ɮɨɪɦɭ�� ɫ� ɡɟɪɧɢɫɬɵɦ� ɪɚɜɧɨɦɟɪɧɨ�
ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ� ɯɪɨɦɚɬɢɧɨɦ�� Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɹɞɟɪ� ɤɥɟɬɨɤ� ɋɉɉɈ�
ɹɜɥɹɥɨɫɶ�ɧɚɥɢɱɢɟ�ɢɧɜɚɝɢɧɚɰɢɣ�ɹɞɟɪɧɨɣ�ɦɟɦɛɪɚɧɵ��ɱɬɨ�ɩɪɢɞɚɜɚɥɨ�ɢɦ�
ɜɢɞ�ɤɨɮɟɣɧɵɯ�ɡɟɪɟɧ��ɍɬɜɟɪɞɢɬɟɥɶɧɵɣ�ɞɢɚɝɧɨɡ�ɋɉɉɈ�ɛɵɥ�ɭɫɬɚɧɨɜɥɟɧ�
ɜ���ɫɥɭɱɚɹɯ��ɜ���ɧɚɛɥɸɞɟɧɢɹɯ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɤɥɟɬɤɢ�ɇɗɈ��ɢ�ɜ���
ɫɥɭɱɚɹɯ� ɛɵɥ� ɩɨɫɬɚɜɥɟɧ� ɞɢɚɝɧɨɡ� ɚɞɟɧɨɤɚɪɰɢɧɨɦɵ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɧɟ� ɫɦɨɬɪɹ� ɧɚ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɬɪɭɞɧɨɫɬɢ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɣ�
ɜɟɪɢɮɢɤɚɰɢɢ�ɋɉɉɈ�ɢ�ɇɗɈ��ɫɥɟɞɭɟɬ�ɨɛɪɚɳɚɬɶ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɜɵɹɜɥɟɧɢɟ�
ɥɢɫɬɨɜɢɞɧɵɯ� ɫɬɪɭɤɬɭɪ� ɢ� ɹɞɟɪ� ɜ� ɜɢɞɟ� ɤɨɮɟɣɧɵɯ� ɡɟɪɟɧ�� ɉɨɫɥɟɞɧɢɟ�
ɹɜɥɹɸɬɫɹ�ɜɟɫɶɦɚ�ɯɚɪɚɤɬɟɪɧɵɦɢ�ɩɪɢɡɧɚɤɚɦɢ�ɋɉɉɈ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɫɚɦɨ�
ɰɢɬɨɥɨɝɢɱɟɫɤɨɟ�ɢɡɭɱɟɧɢɟ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɷɤɫɩɪɟɫɫ�
ɦɟɬɨɞɚ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɨɩɭɯɨɥɟɣ�

&<72/2*<� 2)� 7+(� 62/,'�36(8'23$3,//$5<�
$1'� 1(852(1'2&5,1(� 3$1&5($7,&� 780256� ±� $�
&203$5$7,9(�678'<
0�1��1DJRYLWV\QD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��$�,��6KFKHJROHY
5HVHDUFK�&HQWHU� IRU�2EVWHWULFV��*\QHFRORJ\�DQG�3HULQDWRORJ\��0RVFRZ��
5XVVLD

,QWURGXFWLRQ�� 1HXURHQGRFULQH� �1(7�� DQG� VROLG�SVHXGRSDSLOODU\� �6337��
WXPRUV� RI� WKH� SDQFUHDV� DUH� UDUH� QHRSODVP� DFFRXQWLQJ� IRU� �±��� RI� DOO�

SDQFUHDWLF� WXPRUV� ZLWK� WHQGHQF\� WR� LQFUHDVLQJ� LQ� LQFLGHQFH�� 'LDJQRVLV�
RI� 1(7� DQG� 6337� LV� GLI¿FXOW� WKXV�� FRPSOH[�PRUSKRORJLFDO� VWXG\� ZLWK�
F\WRORJLFDO�PHWKRG�QHHG�WR�EH�SHUIRUPHG�LQ�HDFK�FDVH�RI�1(7�DQG�6337��
$LP��7R�SHUIRUP�D�FRPSDUDWLYH�F\WRORJLFDO�VWXG\�RI�SDQFUHDWLF�1(7�DQG�
6337��0DWHULDOV� DQG�PHWKRGV�� ��� FDVHV� RI� VXUJLFDOO\� WUHDWHG� SDQFUHDWLF�
QHRSODVPV�ZHUH�VWXGLHG��1(7�ZDV�GLDJQRVHG�LQ����FDVHV�����IHPDOHV�DQG�
��PDOHV��� 6337� ±� LQ� ��� FDVHV� ���� IHPDOHV� DQG� ��PDOH��� 5HVXOWV��1(7V�
ZHUH�FKDUDFWHUL]HG�E\�D�KLJK�FHOOXODU� VPHDU��0RQRPRUSKLF� VPDOO� WXPRU�
FHOOV�ZLWK�SDOH�F\WRSODVP�ZHUH�GLIIXVHO\�GLVWULEXWHG��1XFOHL�ZHUH� URXQG�
ZLWK�¿QHO\�GLVWULEXWHG�FKURPDWLQ��1(7�ZDV�GLDJQRVHG�LQ����FDVHV����FDVHV�
ZHUH�XQGHUJRQH�GLIIHUHQWLDO�GLDJQRVLV�EHWZHHQ�WKH�1(7��6337�DQG�RWKHU�
SDQFUHDWLF�WXPRU�DQG�SDQFUHDWLF�DGHQRFDUFLQRPD�ZDV�GLDJQRVHG�LQ���FDVH��
6337�VPHDUV�ZHUH�DOVR�KLJK�FHOOXODU�ZLWK� WKH� IRUPDWLRQ�RI� VWUDLJKW� DQG�
EUDQFKLQJ� VWUXFWXUHV�� 7KH� VWUXFWXUHV� FRPSRVHG� RI� ¿EUR�YDVFXODU� FRUH�
VXUURXQGHG�E\�VLQJOH�RU�PXOWLSOH�OD\HUV�RI�WXPRU�FHOOV��6PDOO�SRO\PRUSKRXV�
WXPRU�FHOOV�VKRZHG�YDFXRODWHG�F\WRSODVP�DQG�URXQG�WR�RYDO�QXFOHL�ZLWK�
¿QHO\� GLVWULEXWHG� JUDQXODU� FKURPDWLQ�� 6SHFL¿F� VLJQ� RI� 6337� FHOOV� ZDV�
FRIIHH�EHDQ� OLNH� QXFOHL� GXH� WR� QXFOHDU�PHPEUDQH� LQYDJLQDWLRQ�� �� FDVHV�
ZHUH� FRQ¿QHG� DV� 6337��1(7�OLNH� WXPRU� FHOOV�ZHUH� IRXQG� LQ� �� FDVHV�� ��
FDVHV�ZHUH�GLDJQRVHG�DV�SDQFUHDWLF�DGHQRFDUFLQRPD��&RQFOXVLRQ��'HVSLWH�
RI�GLI¿FXOWLHV� LQ� WKH�1(7�DQG�6337�GLIIHUHQWLDO�GLDJQRVLV�VRPH�VSHFL¿F�
VLJQV� RI� WKH� ODVW� DUH� SUHVHQW�� EUDQFKLQJ� VWUXFWXUHV� DQG� FRIIHH� EHDQ�OLNH�
QXFOHL��8VLQJ� WKHVH�VLJQV�F\WRORJLFDO�VWXG\�FRXOG�E\�D�XVHIXO�PHWKRG�RI�
H[SUHVV�SUHOLPLQDU\�GLDJQRVWLF�RI�SDQFUHDWLF�WXPRUV�

ɈɉɊȿȾȿɅȿɇɂȿ� ɍɊɈȼɇə� ɈȻɓȿȽɈ� ,Jȿ� ȼ� ɋɕȼɈɊɈɌɄȿ�
ɄɊɈȼɂ�ɍ�Ʌɂɐ�ɋ�ɉȺɊȺɁɂɌȺɊɇɕɆɂ�ɁȺȻɈɅȿȼȺɇɂəɆɂ
ɇ�ɋ��Ȼɨɛɵɪɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ɇ��Ⱦɟɝɬɟɜɚ
ɋɟɜɟɪɧɵɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɪɯɚɧɝɟɥɶɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɟɥɶɦɢɧɬɨɡɵ� ɬɵɫɹɱɟɥɟɬɢɹɦɢ� ɹɜɥɹɸɬɫɹ� ɨɞɧɨɣ� ɢɡ�
ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ�ɩɪɨɛɥɟɦ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ��Ⱥɤɚɞɟɦɢɤ�
ȺɆɇ� ɊɎ� Ɏ�Ɏ�ɋɨɩɪɭɧɨɜ� ɫɨɜɟɪɲɟɧɧɨ� ɫɩɪɚɜɟɞɥɢɜɨ� ɨɩɪɟɞɟɥɹɟɬ�
ɝɟɥɶɦɢɧɬɨɡɵ�ɤɚɤ�ɝɥɨɛɚɥɶɧɭɸ�ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɭɸ�ɩɪɨɛɥɟɦɭ��ȿɠɟɝɨɞɧɨ�
ɬɨɥɶɤɨ� ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ� ɞɨ� ���� ɦɥɧ�� ɧɨɜɵɯ� ɛɨɥɶɧɵɯ� ɝɟɥɶɦɢɧɬɨɡɚɦɢ��
Ɉɩɪɟɞɟɥɟɧɢɟ�ɨɛɳɟɝɨ�,J(�ɢɦɟɟɬ�ɜɚɠɧɨɟ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɩɪɢ�
ɩɚɪɚɡɢɬɨɡɚɯ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ�
ɨɛɳɟɝɨ� ,J(� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɩɚɪɚɡɢɬɚɪɧɵɯ� ɢɧɜɚɡɢɹɯ� ±� ɥɹɦɛɥɢɨɡɟ��
ɨɩɢɫɬɨɪɯɨɡɟ�� ɬɨɤɫɨɤɚɪɨɡɟ�� ɷɯɢɧɨɤɨɤɤɨɡɟ� ɢ� ɩɪɢ� ɢɯ� ɨɬɫɭɬɫɬɜɢɢ� ɭ� ɥɢɰ�
ɧɟɧɟɰɤɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ�ɢ�ɥɢɰ�ɞɪɭɝɨɣ�ɷɬɧɢɱɟɫɤɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɩɨɥɶɡɨɜɚɥɫɹ� ɦɟɬɨɞ� ɫɩɥɨɲɧɨɝɨ�
ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɋɛɨɪ� ɦɚɬɟɪɢɚɥɚ� ɨɫɭɳɟɫɬɜɥɹɥɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ� ɫɬɚɧɞɚɪɬɚɦɢ� ɷɬɢɱɟɫɤɢɯ� ɧɨɪɦ� ɢ� ɤɚɱɟɫɬɜ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� *&3� �©*RRG� &OLQLFDO� 3UDFWLFHª��� ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ�
ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɵ� 6366� ����� ɞɥɹ� ɫɪɟɞɵ�
:LQGRZV� ɢ� ɜɤɥɸɱɚɥ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɪɟɞɧɟɝɨ� ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ��
ɨɲɢɛɤɢ� ɫɪɟɞɧɟɝɨ�� ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ� ɨɬɤɥɨɧɟɧɢɹ�� ɨɩɪɟɞɟɥɟɧɢɟ�
ɤɨɷɮɮɢɰɢɟɧɬɚ� ɤɨɪɪɟɥɹɰɢɢ� ɋɩɢɪɦɟɧɚ�� Ⱦɥɹ� ɩɪɨɜɟɪɤɢ� ɡɧɚɱɢɦɨɫɬɢ�
ɢɫɩɨɥɶɡɨɜɚɥɫɹ� W�ɤɪɢɬɟɪɢɣ�� Ʉɪɢɬɟɪɢɹɦɢ� ɢɫɤɥɸɱɟɧɢɹ� ɹɜɥɹɥɢɫɶ� ɥɢɰɚ��
ɨɬɤɚɡɚɜɲɢɟɫɹ� ɨɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɪɨɜɟɧɶ� ɨɛɳɟɝɨ� ,J(� ɨɩɪɟɞɟɥɹɥɢ�
ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�ɦɟɬɨɞɨɦ� ɫ� ɩɨɦɨɳɶɸ�ɪɟɚɝɟɧɬɨɜ�ɮɢɪɦɵ�©Ⱥɥɤɨɪ�
Ȼɢɨª�ɧɚ�ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɦ�ɚɧɚɥɢɡɚɬɨɪɟ�©/$=85,7(ª�ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɋɒȺ� ɮɢɪɦɵ� ©'<1(;� 7HFKQRORJLHVª�� Ⱦɢɚɝɧɨɡ� ɩɚɪɚɡɢɬɚɪɧɨɣ�
ɢɧɜɚɡɢɢ� �ɥɹɦɛɥɢɨɡ�� ɨɩɢɫɬɨɪɯɨɡ�� ɬɨɤɫɨɤɚɪɨɡ�� ɷɯɢɧɨɤɨɤɤɨɡ�� ɛɵɥ�
ɩɨɞɬɜɟɪɠɞɟɧ� ɥɚɛɨɪɚɬɨɪɧɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ� ɦɟɬɨɞɚɦɢ� ɪɚɧɟɟ��
Ɋɟɡɭɥɶɬɚɬɵ��Ɉɛɫɥɟɞɨɜɚɧɨ�����ɱɟɥɨɜɟɤ�ɪɚɡɥɢɱɧɵɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩ��
ɧɚɰɢɨɧɚɥɶɧɨɣ� ɢ� ɩɨɥɨɜɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ� ɩ�ɏɨɪɟɣ�ȼɟɪ� ɇɟɧɟɰɤɨɝɨ�
ɚɜɬɨɧɨɦɧɨɝɨ�ɨɤɪɭɝɚ��ɋɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɨɛɳɟɝɨ�,J(�ɭ�ɥɢɰ�
ɧɟɧɟɰɤɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ� ɫɨɫɬɚɜɢɥɨ����������Ɇȿ�ɦɥ�� ɭ� ɥɢɰ�ɞɪɭɝɨɣ�
ɷɬɧɢɱɟɫɤɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�±����������Ɇȿ�ɦɥ��ɍɪɨɜɟɧɶ�ɨɛɳɟɝɨ�,J(�
ɩɪɢ� ɩɚɪɚɡɢɬɚɪɧɵɯ� ɢɧɜɚɡɢɹɯ� ɫɨɫɬɚɜɢɥ�� ɩɪɢ� ɥɹɦɛɥɢɨɡɟ� ±� �����������
Ɇȿ�ɦɥ�� ɩɪɢ� ɨɩɢɫɬɨɪɯɨɡɟ� ±� ����������� Ɇȿ�ɦɥ�� ɩɪɢ� ɬɨɤɫɨɤɚɪɨɡɟ�
±� ����������� Ɇȿ�ɦɥ�� ɩɪɢ� ɷɯɢɧɨɤɨɤɤɨɡɟ� ±� ������������ Ɇȿ�ɦɥ�� ȼ�
ɫɵɜɨɪɨɬɤɚɯ� ɤɪɨɜɢ� ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ,J(� ɤɨɷɮɮɢɰɢɟɧɬ�
ɤɨɪɪɟɥɹɰɢɢ� ɉɢɪɫɨɧɚ� ɛɵɥ� ɨɱɟɧɶ� ɜɵɫɨɤ� �U �������� ȼ� ɫɵɜɨɪɨɬɤɚɯ�� ɜ�
ɤɨɬɨɪɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɛɵɥɚ� ɛɨɥɶɲɟ� ɤɪɢɬɢɱɟɫɤɨɣ�� ɤɨɷɮɮɢɰɢɟɧɬ�
ɤɨɪɪɟɥɹɰɢɢ�ɉɢɪɫɨɧɚ�ɫɨɫɬɚɜɢɥ�U �������Ɉɩɪɟɞɟɥɟɧɢɟ�ɭɪɨɜɧɟɣ�ɨɛɳɟɝɨ�
,J(�ɫɪɟɞɢ�ɥɢɰ�ɫ�ɩɚɪɚɡɢɬɨɡɚɦɢ�ɩɨɤɚɡɚɥɨ�ɫɭɳɟɫɬɜɟɧɧɨɟ��ɪ�����í�������
ɭɜɟɥɢɱɟɧɢɟ� ɟɝɨ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɚɪɚɡɢɬɚɪɧɵɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ��ȼɵɜɨɞɵ��ɉɪɢ�ɪɚɡɥɢɱɧɵɯ�ɩɚɪɚɡɢɬɚɪɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɹɯ�
ɩɨɜɵɲɚɟɬɫɹ�ɭɪɨɜɟɧɶ�ɨɛɳɟɝɨ�,J(��ɗɬɨ�ɨɛɭɫɥɚɜɥɢɜɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɭɪɨɜɧɹ� ɨɛɳɟɝɨ� ,J(� ɞɥɹ� ɰɟɥɟɣ� ɦɚɫɫɨɜɨɣ�
ɫɤɪɢɧɢɧɝɨɜɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɧɚɫɟɥɟɧɢɹ�� Ɉɫɨɛɟɧɧɨ� ɚɤɬɭɚɥɶɧɨ� ɷɬɨ�
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ɢɫɫɥɟɞɨɜɚɧɢɟ� ɞɥɹ� ɤɨɪɟɧɧɵɯ� ɧɚɪɨɞɨɜ�� ɩɪɨɠɢɜɚɸɳɢɯ� ɧɚ� Ʉɪɚɣɧɟɦ�
ɋɟɜɟɪɟ��ɬɪɚɞɢɰɢɨɧɧɵɦɢ�ɨɛɴɟɤɬɚɦɢ�ɩɢɬɚɧɢɹ�ɤɨɬɨɪɵɯ�ɹɜɥɹɸɬɫɹ�ɪɵɛɚ�
ɢ�ɦɹɫɨ�ɞɨɦɚɲɧɟɝɨ�ɫɟɜɟɪɧɨɝɨ�ɨɥɟɧɹ��ɭɩɨɬɪɟɛɥɹɟɦɵɟ�ɜ�ɩɢɳɭ�ɨɛɵɱɧɨ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�ɤɭɥɢɧɚɪɧɨ�ɨɛɪɚɛɨɬɚɧɧɵɦɢ�ɢɥɢ�ɫɵɪɵɦɢ�

'(7(50,1$7,21� 2)� 7+(� /(9(/� 2)� 727$/� ,*(� ,1� 7+(�
6(580�2)�3$7,(176�:,7+�3$5$6,7,&�',6($6(6
1�6��%RE\UHYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��*�1��'HJWHYD
1RUWKHUQ�6WDWH�0HGLFDO�8QLYHUVLW\��$UNKDQJHOVN��5XVVLD

,QWURGXFWLRQ�� +HOPLQWKRVLV� PLOOHQQLD� DUH� RQH� RI� WKH� SULRULW\� KHDOWK�
SUREOHPV�ZRUOGZLGH��$FDGHPLFLDQ�RI�WKH�5XVVLDQ�)HGHUDWLRQ�)�)�6RSUXQRY�
ULJKWO\� GH¿QHV� KHOPLQWKLDVLV� DV� D� JOREDO�� XQLYHUVDO� SUREOHPV�� 2QO\�
UHJLVWHUHG�DQQXDOO\� WR�����PLOOLRQ�QHZ�FDVHV�RI�KHOPLQWKLDVLV��7RWDO� ,J(�
KDV� LPSRUWDQW� ɪURJQRVWLF� YDOXH� LQ� SDUDVLWLF� GLVHDVHV��$LP�� ([DPLQH� WKH�
TXDQWLWDWLYH�FRQWHQW�RI�WRWDO�,J(�DW�YDULRXV�SDUDVLWLF�LQIHVWDWLRQV���JLDUGLDVLV��
RSLVWRUKR]H��WR[RFDURVLV��HFKLQRFRFFRVLV�DQG�WKHLU�DEVHQFH�LQ�WKRVH�1HQHWV�
SHRSOH�RI�RWKHU�QDWLRQDOLW\�DQG�HWKQLFLW\��0DWHULDOV�DQG�PHWKRGV��&RPSOHWH�
VXUYH\�PHWKRG�ZDV�XVHG��*DWKHULQJ�PDWHULDO�ZDV�FDUULHG�RXW�LQ�DFFRUGDQFH�
ZLWK�LQWHUQDWLRQDO�VWDQGDUGV�RI�HWKLFV�DQG�TXDOLW\�RI�UHVHDUFK�*&3��©*RRG�
&OLQLFDO�3UDFWLFHª���6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�6366������IRU�
:LQGRZV�HQYLURQPHQW� DQG� LQFOXGHG�D�GH¿QLWLRQ�RI� WKH�DULWKPHWLF�PHDQ�
HUURU�RI�WKH�PHDQ��VWDQGDUG�GHYLDWLRQ��FRUUHODWLRQ�FRHI¿FLHQW�GHWHUPLQDWLRQ��
7R�WHVW�WKH�VLJQL¿FDQFH�RI�WKH�W�WHVW�ZDV�XVHG��([FOXVLRQ�FULWHULD�ZHUH�WKRVH�
ZKR�UHIXVH�VWXG\��7RWDO�,J(�OHYHOV�ZHUH�GHWHUPLQHG�E\�(/,6$�XVLQJ�UHDJHQWV�
¿UP� ©$OFRU� %LRª� RQ� HQ]\PH� LPPXQRDVVD\� DQDO\]HU� ©/$=85,7(ª�
8�6�� SURGXFWLRQ� FRPSDQ\� ©'<1(;� 7HFKQRORJLHVª�� 7KH� GLDJQRVLV� RI�
SDUDVLWLF�LQIHVWDWLRQ��JLDUGLDVLV��RSLVWRUKR]��WR[RFDULDVLV��HFKLQRFRFFRVLV��
ZDV�FRQ¿UPHG�ODERUDWRU\�DQG� LQVWUXPHQWDO�PHWKRGV�SUHYLRXVO\��5HVXOWV��
6XUYH\HG�����SHRSOH�RI�GLIIHUHQW�DJH�JURXSV��HWKQLF�DQG�JHQGHU�9HU�SDUD�
.KRUH\�1HQHWV�$XWRQRPRXV�'LVWULFW��7KH�PHGLDQ�FRQFHQWUDWLRQ�RI� WRWDO�
,J(�LQ�LQGLYLGXDOV�1HQHWV�QDWLRQDOLW\�ZDV����������,8�PO��LQ�WKRVH�RWKHU�
HWKQLFLW\�±����������,8�PO��7KH�OHYHO�RI�WRWDO�,J(�LQ�SDUDVLWLF�LQIHVWDWLRQV�
LV��*LDUGLDVLV�±������������,8�P/�DW�RSLVWRUKR]H�±������������,8�P/�DW�
WR[RFDURVLV�±������������,8�PO��ZKHQ�HFKLQRFRFFRVLV�±�������������,8�
PO��,Q�VHUD�ZLWK�KLJK�FRQFHQWUDWLRQV�RI�,J(�3HDUVRQ¶V�FRUUHODWLRQ�FRHI¿FLHQW�
ZDV�YHU\�KLJK��U ��������,Q�WKH�VHUD�LQ�ZKLFK�WKH�FRQFHQWUDWLRQ�ZDV�PRUH�
FULWLFDO��WKH�3HDUVRQ�FRUUHODWLRQ�FRHI¿FLHQW�ZDV�U �������'HWHUPLQDWLRQ�RI�
WRWDO� ,J(� OHYHOV�DPRQJ� LQGLYLGXDOV�ZLWK�SDUDVLWRVLV� VKRZHG�D�VLJQL¿FDQW�
�S������������� LQFUHDVH� LQ� LWV� FRQFHQWUDWLRQ� LQ� SDWLHQWV� ZLWK� SDUDVLWLF�
GLVHDVHV��&RQFOXVLRQ��$W�YDULRXV�SDUDVLWLF�GLVHDVHV�LQFUHDVHG�OHYHOV�RI�WRWDO�
,J(��7KLV�QHFHVVLWDWHV�WKH�XVH�RI�WKH�GH¿QLWLRQ�RI�WKH�OHYHO�RI�WRWDO�,J(�IRU�
PDVV�SRSXODWLRQ�VFUHHQLQJ�GLDJQRVLV��7KLV�LV�VSHFLDOO\�VLJQL¿FDQW�IRU�WKH�
VWXG\�RI�LQGLJHQRXV�SHRSOHV�OLYLQJ�LQ�WKH�)DU�1RUWK��WUDGLWLRQDO�REMHFWV�RI�
SRZHU�ZKLFK�DUH�¿VK�DQG�PHDW�RI�GRPHVWLF�UHLQGHHU��HGLEOH�XVXDOO\�HQRXJK�
FXOLQDU\�SURFHVVHG�RU�UDZ�

ɂɋɋɅȿȾɈȼȺɇɂȿ� ȼɅɂəɇɂə� ȾȿɉɊȿɋɋɂɂ�Ȃɘ�ɊɂɌɆȺ� ɇȺ�
ɉɊɈɐȿɋɋ� ȼɈɋɋɌȺɇɈȼɅȿɇɂə� ɊȺȻɈɌɈɋɉɈɋɈȻɇɈɋɌɂ�
ɉɈɋɅȿ�ɆɕɒȿɑɇɈȽɈ�ɍɌɈɆɅȿɇɂə
Ɍ�ɋ��Ⱦɟɣɧɟɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɛ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ⱥɥɟɤɫɚɧɞɪɨɜ
ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ������ɝ��ɂ�Ɇ��ɋɟɱɟɧɨɜ�ɜɵɞɜɢɧɭɥ�ɬɟɨɪɢɸ�ɨ�ɰɟɧɬɪɚɥɶɧɨɣ�
ɩɪɢɪɨɞɟ�ɩɪɨɰɟɫɫɨɜ�ɭɬɨɦɥɟɧɢɹ��ȼ�ɫɜɨɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɨɧ�ɨɛɧɚɪɭɠɢɥ��
ɱɬɨ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɭɬɨɦɥɟɧɧɨɣ� ɩɪɚɜɨɣ� ɪɭɤɢ� ɩɪɨɢɫɯɨɞɢɥɨ�
ɷɮɮɟɤɬɢɜɧɟɟ�� ɤɨɝɞɚ� ɜɨ� ɜɪɟɦɹ� ɨɬɞɵɯɚ� ɩɨɞɚɜɚɥɚɫɶ� ɧɚɝɪɭɡɤɚ� ɧɚ� ɥɟɜɭɸ�
ɪɭɤɭ�� Ȼɨɥɟɟ� ɩɨɡɞɧɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɢ� ɤɨɝɧɢɬɢɜɧɚɹ�
ɚɤɬɢɜɧɨɫɬɶ�� ɧɚɩɪɢɦɟɪ�� ɪɟɲɟɧɢɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɡɚɞɚɱ�� ɨɤɚɡɵɜɚɥɚ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɷɮɮɟɤɬ� ɧɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� ȼ�
ɯɨɞɟ� ɜɵɩɨɥɧɟɧɢɹ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɵ� ɭ� ɱɟɥɨɜɟɤɚ� ɧɚɛɥɸɞɚɟɬɫɹ� ɪɹɞ�
ɜɵɪɚɠɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɗɗȽ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɞɟɩɪɟɫɫɢɹ� ȝ�ɪɢɬɦɚ��
ɤɨɬɨɪɚɹ� ɫɨɩɪɨɜɨɠɞɚɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɜɵɩɨɥɧɟɧɢɟ�� ɧɨ� ɢ� ɧɚɛɥɸɞɟɧɢɟ�
ɞɜɢɠɟɧɢɹ�ɢɥɢ�ɟɝɨ�ɦɵɫɥɟɧɧɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ��ɉɨɫɤɨɥɶɤɭ�ɮɢɡɢɱɟɫɤɚɹ�
ɪɚɛɨɬɚ�� ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ� ɩɨɞɚɜɥɟɧɢɟɦ� ȝ�ɪɢɬɦɚ�� ɩɨɥɨɠɢɬɟɥɶɧɨ�
ɫɤɚɡɵɜɚɟɬɫɹ�ɧɚ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ��ɩɪɟɞɫɬɚɜɥɹɥɨɫɶ�
ɢɧɬɟɪɟɫɧɵɦ� ɩɪɨɜɟɪɢɬɶ�� ɧɚɫɤɨɥɶɤɨ� ɫɚɦɚ� ɩɨ� ɫɟɛɟ� ɞɟɩɪɟɫɫɢɹ�
ȝ�ɪɢɬɦɚ� ɦɨɠɟɬ� ɩɨɜɥɢɹɬɶ� ɧɚ� ɩɪɨɰɟɫɫɵ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɭɬɨɦɥɟɧɢɹ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɜɵɹɫɧɢɬɶ�� ɤɚɤ�
ɧɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɜɥɢɹɟɬ� ɧɚɛɥɸɞɟɧɢɟ� ɡɚ�

ɛɢɨɥɨɝɢɱɟɫɤɢɦ� ɞɜɢɠɟɧɢɟɦ�� ɤɨɬɨɪɨɟ�� ɤɚɤ� ɢ� ɮɢɡɢɱɟɫɤɚɹ� ɪɚɛɨɬɚ��
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɞɟɩɪɟɫɫɢɟɣ� ȝ�ɪɢɬɦɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ����ɜɡɪɨɫɥɵɯ�ɡɞɨɪɨɜɵɯ�ɢɫɩɵɬɭɟɦɵɯ��
ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ����ɥɟɬ��ɜɫɟ�ɩɪɚɜɲɢ��ɗɤɫɩɟɪɢɦɟɧɬ�ɫɨɫɬɨɹɥ�ɢɡ����ɛɥɨɤɨɜ�
ɫɨ�ɫɬɚɬɢɱɟɫɤɨɣ�ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɣ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɤɚɠɞɨɝɨ�ɛɥɨɤɚ�±���
ɦɢɧɭɬɚ��ɢ����ɩɚɭɡ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɤɚɠɞɨɝɨ�ɨɬɞɵɯɚ�±���ɦɢɧɭɬɵ���ȼ�ɯɨɞɟ�
ɡɚɞɚɧɢɹ� ɧɚ� ɭɬɨɦɥɟɧɢɟ� ɢɫɩɵɬɭɟɦɵɦ� ɬɪɟɛɨɜɚɥɨɫɶ� ɫɠɢɦɚɬɶ� ɤɢɫɬɟɜɨɣ�
ɞɢɧɚɦɨɦɟɬɪ�ɫ�ɫɢɥɨɣ��ɪɚɜɧɨɣ�����ɨɬ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɫɢɥɵ�ɫɨɤɪɚɳɟɧɢɹ��
ɉɨɫɥɟ�ɤɚɠɞɨɝɨ�ɛɥɨɤɚ�ɫ�ɧɚɝɪɭɡɤɨɣ�ɫɥɟɞɨɜɚɥɚ�ɩɚɭɡɚ�ɫ�ɨɬɞɵɯɨɦ��ɤɨɬɨɪɵɣ�
ɦɨɝ� ɛɵɬɶ� ©ɩɚɫɫɢɜɧɵɦª� �ɩɪɟɞɴɹɜɥɹɥɨɫɶ� ɜɢɞɟɨ� ɫ� ɞɟɮɨɪɦɢɪɭɸɳɟɣɫɹ�
ɨɤɪɭɠɧɨɫɬɶɸ�� ɢɥɢ� ©ɚɤɬɢɜɧɵɦª� �ɩɪɟɞɴɹɜɥɹɥɨɫɶ� ɜɢɞɟɨ� ɫ� ɞɜɢɠɟɧɢɟɦ�
ɪɭɤɢ��� ɉɚɭɡɵ� ɱɟɪɟɞɨɜɚɥɢɫɶ� ɜ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� Ⱦɥɹ� ɚɧɚɥɢɡɚ�
ɢɡɦɟɧɟɧɢɣ�ȝ�ɪɢɬɦɚ�ɜɨ�ɜɪɟɦɹ�ɨɬɞɵɯɚ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɪɟɝɢɫɬɪɚɰɢɹ�ɗɗȽ��
Ⱦɨ�ɧɚɱɚɥɚ�ɨɩɵɬɚ�ɢ�ɩɨɫɥɟ�ɟɝɨ�ɨɤɨɧɱɚɧɢɹ�ɡɚɩɢɫɵɜɚɥɚɫɶ�ɮɨɧɨɜɚɹ�ɗɗȽ�ɫ�
ɨɬɤɪɵɬɵɦɢ�ɢ�ɡɚɤɪɵɬɵɦɢ�ɝɥɚɡɚɦɢ��Ⱦɥɹ�ɤɚɠɞɨɣ�ɩɚɭɡɵ�ɩɪɨɢɡɜɨɞɢɥɨɫɶ�
ɜɵɱɢɫɥɟɧɢɟ� ɧɚɬɭɪɚɥɶɧɨɝɨ� ɥɨɝɚɪɢɮɦɚ� ɨɬɧɨɲɟɧɢɹ� ɡɧɚɱɟɧɢɹ� ɫɩɟɤɬɪɚ�
ɦɨɳɧɨɫɬɢ�ȝ�ɪɢɬɦɚ� ɜɨ� ɜɪɟɦɹ�ɞɚɧɧɨɝɨ� ɨɬɞɵɯɚ� ɤ�ɮɨɧɨɜɨɦɭ� ɡɧɚɱɟɧɢɸ�
ɫɩɟɤɬɪɚ�ɦɨɳɧɨɫɬɢ�ȝ�ɪɢɬɦɚ�ɜ�ɩɨɤɨɟ�ɩɪɢ�ɨɬɤɪɵɬɵɯ�ɝɥɚɡɚɯ��Ⱦɥɹ�ɩɨɥɭɱɟɧɢɹ�
ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɪɚɡɜɢɬɢɢ�ɭɬɨɦɥɟɧɢɹ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�ɞɚɧɧɵɟ�ɨ�ɫɢɥɟ�
ɫɠɚɬɢɹ� ɩɪɢ� ɩɨɦɨɳɢ� ɤɢɫɬɟɜɨɝɨ� ɞɢɧɚɦɨɦɟɬɪɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ�
ɞɚɧɧɵɯ�ɧɟ�ɜɵɹɜɢɥ�ɞɨɫɬɨɜɟɪɧɨɝɨ�ɜɥɢɹɧɢɹ�ɩɪɟɞɴɹɜɥɹɟɦɨɣ�ɦɟɧɬɚɥɶɧɨɣ�
ɧɚɝɪɭɡɤɢ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɭɬɨɦɥɟɧɢɹ��ɇɚɛɥɸɞɟɧɢɟ�ɡɚ�ɞɜɢɠɟɧɢɟɦ�ɜɨ�ɜɪɟɦɹ�
ɚɤɬɢɜɧɨɝɨ�ɨɬɞɵɯɚ�ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ�ɜɵɪɚɠɟɧɧɨɣ�ɞɟɩɪɟɫɫɢɟɣ�ȝ�ɪɢɬɦɚ��
ȼɵɜɨɞɵ�� ���Ɇɟɧɬɚɥɶɧɚɹ� ɧɚɝɪɭɡɤɚ� ɜ� ɜɢɞɟ� ɧɚɛɥɸɞɟɧɢɹ� ɡɚ� ɞɜɢɠɟɧɢɟɦ�
ɪɭɤɢ�� ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ� ɜɵɪɚɠɟɧɧɨɣ� ɞɟɩɪɟɫɫɢɟɣ� ȝ�ɪɢɬɦɚ� ɩɨ�
ɞɟɣɫɬɜɢɸ�ɧɚ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɨɫɥɟ�ɭɬɨɦɥɟɧɢɹ�ɧɟ�
ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɷɮɮɟɤɬɨɜ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɧɟɛɢɨɥɨɝɢɱɟɫɤɢɦ�ɞɜɢɠɟɧɢɟɦ��
���ɂɫɯɨɞɹ�ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ��ɦɨɠɧɨ�ɩɪɟɞɩɨɥɨɠɢɬɶ��ɱɬɨ�ɫɚɦɚ�
ɩɨ�ɫɟɛɟ�ɞɟɩɪɟɫɫɢɹ�ȝ�ɪɢɬɦɚ�ɤɚɤ�ɬɚɤɨɜɚɹ�ɧɟ�ɜɥɢɹɟɬ�ɧɚ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɨɫɥɟ�ɭɬɨɦɥɟɧɢɹ�
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,QWURGXFWLRQ��,Q������,�0��6HFKHQRY�VXJJHVWHG�D�WKHRU\�DERXW�FHQWUDO�NLQG�
RI�IDWLJXH�SURFHVVHV��+H�GLVFRYHUHG� LQ�KLV� LQYHVWLJDWLRQ� WKDW�UHFRYHU\�RI�
IDWLJXLQJ�ULJKW�DUP�ZDV�EHWWHU�ZKHQ�GLYHUWLQJ�DFWLYLW\�RQ�KLV�OHIW�DUP�ZDV�
SHUIRUPHG��/DWHU�UHVHDUFKHV�VKRZHG�WKDW�PHQWDO�DFWLYLW\��OLNH�VROYLQJ�PDWK�
SUREOHPV��DOVR�PDGH�SRVLWLYH�HIIHFW�RQ�UHFXSHUDWLRQ�DIWHU�IDWLJXH��7KHUH�DUH�
UHPDUNDEOH�FKDQJHV�LQ�KXPDQ�((*�GXULQJ�PXVFOH�H[HUFLVH��LQFOXGLQJ�PX�
UK\WKP�GHSUHVVLRQ�ZKLFK�DFFRPSDQLHV�QRW�RQO\�PRYHPHQW�H[HFXWLRQ��EXW�
DOVR�LW¶V�REVHUYDWLRQ�RU�LPDJLQDWLRQ��6LQFH�WKH�SK\VLFDO�ZRUN�DFFRPSDQLHG�
E\�PX�UK\WKP� LQKLELWLRQ� KDV� D� SRVLWLYH� HIIHFW� RQ� UHFRYHU\� DIWHU� IDWLJXH�
LW¶V�LQWHUHVWLQJ�WR�¿QG�RXW�KRZ�PX�GHSUHVVLRQ�LWVHOI�FDQ�DIIHFW�RQ�FHQWUDO�
SURFHVVHV�RI�IDWLJXH��$LP��7KH�JRDO�RI�RXU�LQYHVWLJDWLRQ�LV�WR�¿QG�RXW�KRZ�
ELRORJLFDO� PRYHPHQW� REVHUYDWLRQ�� OLNH� SK\VLFDO� ZRUN� DFFRPSDQLHG� E\�
PX�UK\WKP� GHSUHVVLRQ�� DIIHFWV� RQ� UHFXSHUDWLRQ� DIWHU� IDWLJXH�� 0DWHULDOV�
DQG�PHWKRGV�� ��� DGXOW� KHDOWK\� VXEMHFWV� SDUWLFLSDWHG� LQ� RXU� VWXG\�� ULJKW�
KDQGHG�� DYHUDJH� DJH� ���� 7KH� H[SHULPHQW� LQYROYHG� ��� ERXWV� ZLWK� VWDWLF�
SK\VLFDO�ZRUN��HDFK�ERXW�ODVWHG�IRU���PLQXWH��DQG����SDXVHV��HDFK�SDXVH�
ODVWHG�IRU���PLQXWHV���'XULQJ�IDWLJXLQJ�WDVN�VXEMHFWV�KDG�WR�FRPSUHVV�KDQG�
G\QDPRPHWHU� ZLWK� ���� RI� WKHLU� PD[LPDO� YROXQWDU\� FRQWUDFWLRQ�� 3DXVH�
ERXW� IROORZHG� DIWHU� HDFK� IDWLJXLQJ� ERXW�� 7KH� UHVW� FRXOG� EH� ©SDVVLYHª�
�YLGHR�ZLWK�GHIRUPLQJ�FLUFOH�ZDV�SHUIRUPHG��RU�©DFWLYHª��YLGHR�ZLWK�KDQG�
PRYHPHQW� ZDV� SHUIRUPHG��� ©$FWLYHª� DQG� ©SDVVLYHª� SDXVHV� DOWHUQDWHG��
7R�DQDO\]H�PX�UK\WKP�FKDQJHV�GXULQJ�WKH�UHVW�((*�GDWD�ZHUH�UHFRUGHG��
%HIRUH� DQG� DIWHU� WKH� H[SHULPHQW� ((*� ZLWK� FORVHG� DQG� RSHQ� H\HV� ZDV�
UHFRUGHG�� )RU� HDFK� SDXVH� WKHUH�ZDV� FDOFXODWHG� QDWXUDO� ORJDULWKP� RI� WKH�
UDWLR� RI�PX�UK\WKP� VSHFWUDO� YDOXHV� XSRQ� FXUUHQW� SDXVH� ERXW� WR� WKH�PX�
UK\WKP�VSHFWUDO�YDOXH�ZLWK�RSHQ�H\HV��7R�REWDLQ� LQIRUPDWLRQ�RQ� IDWLJXH�
GHYHORSPHQW� KDQGJULS� GDWD� ZHUH� UHFRUGHG� XVLQJ� KDQG� G\QDPRPHWHU��
5HVXOWV�� 'DWD� DQDO\VLV� GLGQ¶W� VKRZ� DQ\� VLJQL¿FDQW� HIIHFW� RI� SHUIRUPHG�
PHQWDO� DFWLYLW\� RQ� WKH� GHYHORSPHQW� RI� IDWLJXH�� 0RYHPHQW� REVHUYDWLRQ�
GXULQJ�DFWLYH�UHVW�ZDV�DFFRPSDQLHG�E\�VLJQL¿FDQW�PX�UK\WKP�GHSUHVVLRQ��
&RQFOXVLRQ�����0HQWDO�DFWLYLW\�SHUIRUPHG�E\�KDQG�PRYHPHQW�REVHUYDWLRQ��
DFFRPSDQLHG�E\�VLJQL¿FDQW�PX�UK\WKP�GHSUHVVLRQ��GRHV�QRW�GLIIHU� IURP�
HIIHFWV� RI� QRQ�ELRORJLFDO� PRYHPHQW� REVHUYDWLRQ� RQ� WKH� LQÀXHQFH� RQ�
UHFRYHU\�DIWHU�IDWLJXH�����%DVHG�RQ�WKH�UHVXOWV�LW�FDQ�EH�DVVXPHG�WKDW�PX�
UK\WKP�GHSUHVVLRQ�LWVHOI�GRHVQ¶W�DIIHFW�RQ�UHFXSHUDWLRQ�DIWHU�IDWLJXH�
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ɇȿɃɊɈɎɂɁɂɈɅɈȽɂɑȿɋɄɂȿ� ɂɋɋɅȿȾɈȼȺɇɂə�
ɉɈȼȿȾȿɇɂə�ɂ�ȾȼɂȽȺɌȿɅɖɇɕɏ�ɎɍɇɄɐɂɃ�ɀɂȼɈɌɇɕɏ�ȼ�
ɆɈȾȿɅɂ�ɊȺɋɋȿəɇɇɈȽɈ�ɋɄɅȿɊɈɁȺ
Ɇ�ȿ��ɀɚɪɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�í�ɤ�ɯ�ɧ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ��Ɍ�Ɉ��Ⱥɛɚɤɭɦɨɜɚ
ɉɟɪɜɵɣ�ɦɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��
ɂ�Ɇ�ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɋɚɫɫɟɹɧɧɵɣ�ɫɤɥɟɪɨɡ��Ɋɋ��±�ɨɞɧɨ�ɢɡ�ɫɚɦɵɯ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɐɇɋ� ɫɪɟɞɢ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɂɫɫɥɟɞɨɜɚɧɢɹ�
ɧɟɜɪɨɥɨɝɨɜ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɩɨɦɢɦɨ� ɨɱɚɝɨɜɵɯ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ� ɭ� ɛɨɥɶɧɵɯ� Ɋɋ� ɭɠɟ� ɧɚ� ɪɚɧɧɢɯ� ɫɬɚɞɢɹɯ� ɧɚɪɭɲɚɸɬɫɹ�
ɧɟɣɪɨɩɫɢɯɢɱɟɫɤɢɟ� ɮɭɧɤɰɢɢ�� Ⱦɚɧɧɵɯ� ɨɛ� ɨɰɟɧɤɟ� ɧɟɣɪɨɩɫɢɯɢɱɟɫɤɢɯ�
ɮɭɧɤɰɢɣ� ɩɪɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� Ɋɋ� ɞɨɫɬɚɬɨɱɧɨ�
ɦɚɥɨ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɧɚɪɭɲɟɧɢɣ� ɩɨɜɟɞɟɧɱɟɫɤɢɯ� ɢ�
ɞɜɢɝɚɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɦɨɞɟɥɢ�Ɋɋ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɉɩɵɬɵ� ɩɪɨɜɨɞɢɥɢɫɶ� ɧɚ� ��� ��ɧɟɞɟɥɶɧɵɯ� ɫɚɦɰɚɯ� ɦɵɲɟɣ�
ɥɢɧɢɢ�&��%����Ⱦɥɹ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�Ɋɋ�ɦɵɲɟɣ�ɜ�ɪɚɰɢɨɧ�ɠɢɜɨɬɧɵɦ�ɜ�
ɬɟɱɟɧɢɢ���ɧɟɞɟɥɶ�ɞɨɛɚɜɥɹɥɢ������ɤɭɩɪɢɡɨɧɚ��Ɉɰɟɧɤɚ�ɩɨɜɟɞɟɧɱɟɫɤɢɯ�
ɢ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ� ɩɪɨɜɨɞɢɥɚɫɶ� ɞɨ� ɧɚɱɚɥɚ� ɷɤɫɩɟɪɢɦɟɧɬɚ��
ɧɚ� �� ɧɟɞɟɥɟ� ɜɨɡɞɟɣɫɬɜɢɹ� ɤɭɩɪɢɡɨɧɚ� �ɩɟɪɢɨɞ� ɞɟɦɢɟɥɢɧɢɡɚɰɢɢ�� ɢ�
ɱɟɪɟɡ� �� ɧɟɞɟɥɢ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɞɢɟɬɵ� �ɩɟɪɢɨɞ� ɪɟɦɢɟɥɢɧɢɡɚɰɢɢ���
Ɉɰɟɧɤɚ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɚɝɪɟɫɫɢɜɧɵɯ� ɪɟɚɤɰɢɣ� ɩɪɨɜɨɞɢɥɚɫɶ� ɜ� ɬɟɫɬɟ�
©ɫɨɰɢɚɥɶɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟª� �©ɋȼª��� ɍɪɨɜɟɧɶ� ɬɪɟɜɨɠɧɨɫɬɢ� ɛɵɥ�
ɢɫɫɥɟɞɨɜɚɧ� ɜ� ɬɟɫɬɟ� ©ɉɪɢɩɨɞɧɹɬɵɣ� ɤɪɟɫɬɨɨɛɪɚɡɧɵɣ� ɥɚɛɢɪɢɧɬª�
�©ɉɄɅª���Ⱦɥɹ�ɨɰɟɧɤɢ�ɞɜɢɝɚɬɟɥɶɧɨ�ɤɨɨɪɞɢɧɚɰɢɨɧɧɨɝɨ�ɞɟɮɢɰɢɬɚ�ɛɵɥ�
ɩɪɨɜɟɞɟɧ�ɬɟɫɬ�©Ɋɨɬɚɪɨɞª��Ɋɟɡɭɥɶɬɚɬɵ��Ȼɵɥɨ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɧɚ���ɧɟɞɟɥɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɪɨɰɟɫɫɨɜ�ɞɟɦɢɟɥɢɧɢɡɚɰɢɢ�ɧɚɛɥɸɞɚɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟ�
ɭɪɨɜɧɹ� ɚɝɪɟɫɫɢɢ� ɜ� �� ɪɚɡɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�
ɢ� ɦɵɲɚɦɢ� ɜ� ɩɟɪɢɨɞ� ɪɟɦɢɟɥɢɧɢɡɚɰɢɢ� �ɬɟɫɬ� ©ɋȼª��� ɇɚ� �� ɧɟɞɟɥɟ�
ɞɢɟɬɵ� ɛɵɥɨ� ɨɛɧɚɪɭɠɟɧɨ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɬɪɟɜɨɠɧɨɫɬɢ�� ɤɨɬɨɪɨɟ�
ɩɪɨɞɨɥɠɚɥɨ� ɧɚɪɚɫɬɚɬɶ� ɜ� ɩɟɪɢɨɞ� ɪɟɦɢɟɥɢɧɢɡɚɰɢɢ� �ɬɟɫɬɢ� ©ɉɄɅª��
ȼ� ɬɟɫɬɟ� ©Ɋɨɬɚɪɨɞª� ɧɚ� �� ɧɟɞɟɥɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� Ɋɋ� ɤɨɨɪɞɢɧɚɰɢɹ� ɢ�
ɜɵɧɨɫɥɢɜɨɫɬɶ�ɛɵɥɚ�ɨɫɥɚɛɥɟɧɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ��ȼ�ɩɟɪɢɨɞ�
ɪɟɦɢɟɥɢɧɢɡɚɰɢɢ�ɞɜɢɝɚɬɟɥɶɧɵɣ�ɞɟɮɢɰɢɬ�ɞɨɫɬɢɝ�ɦɚɤɫɢɦɭɦɚ��ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� Ɋɋ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ� ɧɚɥɢɱɢɟ�
ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɞɟɮɢɰɢɬɚ�� ɧɚɪɭɲɟɧɢɟ� ɤɨɨɪɞɢɧɚɰɢɢ�� ɢ� ɩɨɜɵɲɟɧɢɟ�
ɭɪɨɜɧɹ� ɬɪɟɜɨɠɧɨɫɬɢ�� ɤɨɬɨɪɵɟ� ɧɟ� ɜɨɫɫɬɚɧɚɜɥɢɜɚɥɢɫɶ� ɩɨɫɥɟ� ɨɬɦɟɧɵ�
ɞɢɟɬɵ�� Ɍɚɤɠɟ� ɛɵɥɨ� ɩɨɞɬɜɟɪɠɞɟɧɨ� ɧɚɥɢɱɢɟ� ɚɝɪɟɫɫɢɢ� ɜ� ɬɟɫɬɟ� ©ɋȼª��
ɤɨɬɨɪɚɹ� ɪɚɡɜɢɜɚɥɚɫɶ� ɧɚ� �� ɧɟɞɟɥɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� Ɋɋ�� Ʉɨɥɢɱɟɫɬɜɨ�
ɢ� ɜɪɟɦɹ� ɚɝɪɟɫɫɢɜɧɵɯ� ɤɨɧɬɚɤɬɨɜ� ɛɵɥɨ� ɫɜɟɞɟɧɨ� ɤ� ɧɨɪɦɟ� ɜ� ɩɟɪɢɨɞ�
ɪɟɦɢɟɥɢɧɢɡɚɰɢɢ��
Ɋɚɛɨɬɚ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�ɝɪɚɧɬɚ�ɊɎɎɂ�ʋ������������
ɢ�ɩɪɨɝɪɚɦɦɵ�©ɍɆɇɂɄª�Ɏɨɧɞɚ�ɫɨɞɟɣɫɬɜɢɹ�ɦɚɥɵɯ�ɮɨɪɦ�ɩɪɟɞɩɪɢɹɬɢɣ�
ɜ�ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɮɟɪɟ�

1(8523+<6,2/2*,&$/� 678',(6� 2)� %(+$9,25� $1'�
02725� )81&7,21� ,1� $1,0$/� 02'(/6� 2)� 08/7,3/(�
6&/(526,6
0�(��=KDURYD
6FLHQWL¿F�$GYLVRU�í�&DQG&KHP6FL�1�9��1XNRORYD��7�2��$EDNXPRYD
6HFKHQRY�)LUVW�0RVFRZ�6WDWH�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 0XOWLSOH� VFOHURVLV� �06�� LV� RQH� RI� WKH� PRVW� FRPPRQ�
GLVHDVHV�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP�DPRQJ�\RXQJ�DGXOWV��1HXURVFLHQFH�
UHVHDUFKHV�KDG�VKRZQ�WKDW�QHXURSV\FKLDWULF�IXQFWLRQV�DUH�DIIHFWHG�LQ�WKH�
HDUO\� VWDJHV� RI�06� LQ� DGGLWLRQ� WR� IRFDO� QHXURORJLFDO� LPSDLUPHQW��7KHUH�
DUH� QRW� HQRXJK� GDWD� DERXW� EHKDYLRUDO� GH¿FLW� LQ� H[SHULPHQWDO�PRGHOV� RI�
06��$LP��7KH�JRDO�RI�WKH�VWXG\�ZDV�WR�FKDUDFWHUL]H�WKH�EHKDYLRUDO�GH¿FLW�
DQG� PRWRU� IXQFWLRQV� LQ� QHXURSK\VLRORJLFDO� WHVWV� LQ� FXSUL]RQH�LQGXFHG�
PRGHO� RI� 06�� 0DWHULDOV� DQG� PHWKRGV�� 'HP\HOLQDWLRQ� ZDV� LQGXFHG� E\�
IHHGLQJ���ZHHN�ROG�PDOH�&��%��PLFH�ZLWK������FXSUL]RQH�IRU���ZHHNV��
%HKDYLRUDO�WHVWV�ZHUH�SHUIRUPHG�EHIRUH�WKH�H[SHULPHQW��DW�ZHHN���RI�WKH�
GLHW��GHP\HOLQDWLRQ��DQG���ZHHNV�DIWHU�GLHW��UHP\HOLQDWLRQ��7KH�VHYHULW\�
RI�DJJUHVVLYH�UHDFWLRQV�ZDV�PHDVXUHG�ZLWK�WKH�6RFLDO�LQWHUDFWLRQ�WHVW��6,��
7KH�OHYHO�RI�DQ[LHW\�ZDV�PHDVXUHG�XVLQJ�WKH�(OHYDWHG�SOXV�PD]H�ODE\ULQWK�
�(30���7KH�PRWRU� FRRUGLQDWLRQ� GH¿FLWV�ZHUH�PHDVXUHG� E\� WKH�5RWDURG�
WHVW��5HVXOWV��$JJUHVVLRQ�RI�FXSUL]RQH�IHHGHG�PLFH�ZDV���WLPHV�KLJKHU�WKDQ�
LQ� WKH�FRQWURO�JURXS�DQG�PLFH� LQ� UHP\HOLQDWLRQ�VWDJH��+LJK�DQ[LHW\�ZDV�
GHPRQVWUDWHG� LQ�(30�WHVW�DW�ZHHN���RI� WKH�GLHW�DQG� IXUWKHU� LQFUHDVHG���
ZHHNV�DIWHU�WKH�GLHW��0RWRU�FRRUGLQDWLRQ�GH¿FLW�ZDV�REVHUYHG�LQ�5RWDURG�
WHVW�DW�ZHHN���RI�WKH�GLHW��&RQFOXVLRQ��7DNHQ�WRJHWKHU�WKH�UHVXOWV�FRQ¿UP�
WKDW� WKH�PRWRU�GH¿FLWV�� LPSDLUHG�FRRUGLQDWLRQ�DQG� OHYHO�RI�DQ[LHW\�ZHUH�
QRW� UHVWRUHG� DIWHU� VWRSSLQJ� WKH� GLHW�� 7KH� DJJUHVVLRQ� LQ� WKH� 6,� WHVW� WKDW�
GHYHORSHG�DW�ZHHN���RI�WKH�VLPXODWLRQ�RI�06�ZDV�FRQ¿UPHG�WR�EH�SUHVHQW��

7KH�DPRXQW�DQG�WLPLQJ�RI�DJJUHVVLYH�FRQWDFWV�ZDV�UHGXFHG�WR�QRUPDO�DIWHU�
GLVFRQWLQXDWLRQ�RI�WKH�FXSUL]RQH�GLHW��
7KLV� ZRUN� VXSSRUWHG� E\� 5)%5� JUDQW� ʋ������������ DQG� SURJUDP�
©801,&ª�RI�)RXQGDWLRQ�IRU�$VVLVWDQFH�WR�6PDOO�,QQRYDWLYH�(QWHUSULVHV�

ɉɈɂɋɄ�ɂ�ɂɁɍɑȿɇɂȿ�ȺɇɌɂȾȿɉɊȿɋɋɂȼɇɈɃ�ȺɄɌɂȼɇɈɋɌɂ�
ɇɈȼɈȽɈ�ɉɊɈɂɁȼɈȾɇɈȽɈ�ɌɂȿɌȺɇ�����ȾɂɈɄɋɂȾȺ��ɇ���
Ⱥ�Ɏ��Ɇɢɮɬɚɯɨɜɚ��ɇ�Ɋ��Ɇɭɯɚɦɚɞɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�Ʌ��ɇɢɤɢɬɢɧɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɍɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɵɫɨɤɚɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɞɟɩɪɟɫɫɢɣ�� ɭɜɟɥɢɱɟɧɢɟ�
ɱɚɫɬɨɬɵ� ɩɟɪɟɯɨɞɚ� ɢɯ� ɜ� ɯɪɨɧɢɱɟɫɤɭɸ� ɮɨɪɦɭ� ɢ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɤ�
ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ�� ɚ� ɬɚɤɠɟ� ɜɵɬɟɤɚɸɳɢɟ� ɫɨɰɢɚɥɶɧɵɟ� �ɫɭɢɰɢɞɵ��
ɢɧɜɚɥɢɞɢɡɚɰɢɹ�� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɨɩɪɟɞɟɥɹɸɬ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɢɡɭɱɟɧɢɹ�ɞɚɧɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɢ�ɪɚɡɥɢɱɧɵɯ�ɦɟɬɨɞɨɜ�ɢɯ�
ɥɟɱɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɚɧɬɢɞɟɩɪɟɫɫɢɜɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɧɨɜɨɝɨ�ɩɪɨɢɡɜɨɞɧɨɝɨ�ɬɢɟɬɚɧ�����ɞɢɨɤɫɢɞɚ�ɜ�ɬɟɫɬɚɯ�ɩɨɞɜɟɲɢɜɚɧɢɹ�ɡɚ�
ɯɜɨɫɬ�>767@��ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ�ɩɥɚɜɚɧɢɹ�>)67@��©ɨɬɤɪɵɬɨɟ�ɩɨɥɟª�>Ɉɉ@�
ɢ� ©ɩɪɢɩɨɞɧɹɬɵɣ� ɤɪɟɫɬɨɨɛɪɚɡɧɵɣ� ɥɚɛɢɪɢɧɬª� >ɉɄɅ@�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɩɨɥɧɟɧɵ� ɧɚ� ɧɟɢɧɛɪɟɞɧɵɯ� ɦɵɲɚɯ�ɫɚɦɰɚɯ�
ɦɚɫɫɨɣ� ��í��� ɝ�� ɫɨɞɟɪɠɚɜɲɢɯɫɹ� ɜ� ɫɬɚɧɞɚɪɬɧɵɯ� ɭɫɥɨɜɢɹɯ� ɜɢɜɚɪɢɹ��
ɂɫɫɥɟɞɭɟɦɨɟ� ɫɨɟɞɢɧɟɧɢɟ� ɜɜɨɞɢɥɢ� ɨɞɧɨɤɪɚɬɧɨ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ�
�ɜ�ɛ�� ɜ� ɞɨɡɟ� �� ɦɝ�ɤɝ� �ɦɢɧɢɦɚɥɶɧɨ� ɷɮɮɟɤɬɢɜɧɚɹ� ɞɨɡɚ�� ɜɵɡɵɜɚɸɳɚɹ�
ɚɧɬɢɞɟɩɪɟɫɫɢɜɧɵɣ� ɷɮɮɟɤɬ�� ɢ� ��� ɦɝ�ɤɝ� �ɞɨɡɚ�� ɷɤɜɢɦɨɥɹɪɧɚɹ�
ɚɦɢɬɪɢɩɬɢɥɢɧɭ�� ɡɚ� ��� ɦɢɧɭɬ� ɞɨ� ɬɟɫɬɚ�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɟɩɚɪɚɬɚ�
ɫɪɚɜɧɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɚɦɢɬɪɢɩɬɢɥɢɧ� ɜ� ɞɨɡɟ� ��� ɦɝ�ɤɝ� ɩɨ� ɬɨɣ� ɠɟ�
ɫɯɟɦɟ�� Ʉɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ� ɠɢɜɨɬɧɵɯ� ɩɨɥɭɱɚɥɚ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ�
ɪɚɫɬɜɨɪ��Ⱥɧɬɢɞɟɩɪɟɫɫɢɜɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɢɫɫɥɟɞɨɜɚɧɚ�ɜ�ɬɟɫɬɚɯ�767�ɢ�
)67��Ɉɰɟɧɢɜɚɥɢ�ɨɛɳɭɸ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɢɦɦɨɛɢɥɢɡɚɰɢɢ��ȾɂɆ���
ɚ� ɜ� )67� ɟɳɟ� ɢ� ɢɧɞɟɤɫ� ɞɟɩɪɟɫɫɢɜɧɨɫɬɢ� >ɂȾ@�� Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɢ� ɷɦɨɰɢɨɧɚɥɶɧɭɸ� ɬɪɟɜɨɠɧɨɫɬɶ�
ɢɫɫɥɟɞɨɜɚɥɢ� ɜ� ɬɟɫɬɟ� ©ɨɬɤɪɵɬɨɟ� ɩɨɥɟª�� ɩɨɡɜɨɥɹɸɳɟɦ� ɨɰɟɧɢɬɶ�
ɩɨɜɟɞɟɧɢɟ� ɠɢɜɨɬɧɵɯ� ɜ� ɭɫɥɨɜɢɹɯ� ɧɨɜɢɡɧɵ� ɢ� ɜɵɹɜɢɬɶ� ɭ� ɫɨɟɞɢɧɟɧɢɹ�
ɫɬɢɦɭɥɢɪɭɸɳɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɐɇɋ�� Ɉ� ɧɚɥɢɱɢɢ� ɚɧɤɫɢɨɥɢɬɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɫɭɞɢɥɢ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɬɟɫɬɚ� ɉɄɅ�� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ�
ɨɛɪɚɛɨɬɤɭ�ɞɚɧɧɵɯ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɩɨɦɨɳɶɸ�³6WDWLVWLFV����´��ɪɚɫɱɢɬɵɜɚɥɢ�
ɦɟɞɢɚɧɭ�� ���� ɢ� ���� ɩɪɨɰɟɧɬɢɥɶ�� Ⱦɥɹ� ɩɨɩɚɪɧɨɝɨ� ɫɪɚɜɧɟɧɢɹ� ɝɪɭɩɩ�
ɪɚɫɫɱɢɬɵɜɚɥɢ� +�ɤɪɢɬɟɪɢɣ� Ʉɪɚɫɤɟɥɚ�ɍɨɥɥɢɫɚ�� ɤɪɢɬɟɪɢɣ� Ⱦɚɧɚ� ɢ�
8�ɤɪɢɬɟɪɢɣ�Ɇɚɧɧɚ�ɍɢɬɧɢ��Ɋɟɡɭɥɶɬɚɬɵ��ȼɵɹɜɥɟɧɨ�ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɨɟ�
ɜɥɢɹɧɢɟ�ɢɫɫɥɟɞɭɟɦɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ�ɧɚ�ȾɂɆ�ɢ�ɂȾ��ȼ�767�ɇ���ɜ�ɞɨɡɟ�
���ɦɝ�ɤɝ��ɤɚɤ�ɢ�ɩɪɟɩɚɪɚɬ�ɫɪɚɜɧɟɧɢɹ��ɜɵɡɵɜɚɥ�ɬɟɧɞɟɧɰɢɸ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�
ȾɂɆ�� ȼ� )67� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɫɧɢɠɟɧɢɟ�ɂȾ� ɜɵɡɜɚɥ� ɬɨɥɶɤɨ�
ɚɦɢɬɪɢɩɬɢɥɢɧ� ɧɚ� ����� ɇ��� ɜ� ɞɨɡɟ� �� ɦɝ�ɤɝ� ɫɧɢɠɚɥ� ȾɂɆ� ɧɚ� ����
�ɞɨɫɬɨɜɟɪɧɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɟɦ���ɚ�ɜ�ɞɨɡɟ����ɦɝ�ɤɝ�ɧɚɛɥɸɞɚɥɚɫɶ�
ɥɢɲɶ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɫɧɢɠɟɧɢɸ� ȾɂɆ� ɢ� ɂȾ�� ȼ� Ɉɉ� ɭɦɟɧɶɲɟɧɢɟ� ɗɌ�
ɨɬɦɟɱɚɥɨɫɶ�ɜ� ɝɪɭɩɩɟ�ɠɢɜɨɬɧɵɯ��ɩɨɥɭɱɚɜɲɢɯ�ɚɦɢɬɪɢɩɬɢɥɢɧ�ɧɚ�����
�ɞɨɫɬɨɜɟɪɧɨ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ��� ɉɨɞ� ɜɥɢɹɧɢɟɦ�
ɇ��� ɢɡɦɟɧɟɧɢɣ� ɜ� ɩɨɜɟɞɟɧɢɢ� ɠɢɜɨɬɧɵɯ� ɧɟ� ɜɵɹɜɥɟɧɨ�� Ⱦɨɫɬɨɜɟɪɧɵɯ�
ɪɚɡɥɢɱɢɣ�ɜ�ɢɡɦɟɧɟɧɢɢ�ɩɨɜɟɞɟɧɢɹ�ɜ�ɬɟɫɬɟ�ɉɄɅ�ɜ�ɝɪɭɩɩɚɯ�ɠɢɜɨɬɧɵɯ��
ɩɨɥɭɱɚɜɲɢɯ�ɇ���ɢ�ɚɦɢɬɪɢɩɬɢɥɢɧ�ɬɚɤɠɟ�ɧɟ�ɜɵɹɜɥɟɧɨ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɫɨɟɞɢɧɟɧɢɟ�ɇ��� ɨɤɚɡɵɜɚɟɬ� ɜɵɪɚɠɟɧɧɨɟ� ɚɧɬɢɞɟɩɪɟɫɫɢɜɧɨɟ�
ɞɟɣɫɬɜɢɟ�ɢ�ɩɟɪɫɩɟɤɬɢɜɧɨ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�

6($5&+�$1'�678'<�2)�$17,'(35(66$17�$&7,9,7<�2)�$�
129(/�7+,(7+$1(6�����',2;,'(��+���
$�)��0LIWDNKRYD��1�5��0XKDPDGHHYD
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��,�/��1LNLWLQD
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ��7KH�KLJK�SUHYDOHQFH�RI�GHSUHVVLRQ��LQFUHDVLQJ�WKH�IUHTXHQF\�
RI� WKHLU� WUDQVLWLRQ� LQWR� WKH� FKURQLF� IRUP� DQG� UHVLVWDQFH� WR� GUXJ� WKHUDS\��
DQG�DOVR�UHVXOWLQJ�VRFLDO��VXLFLGH��GLVDELOLW\��DQG�GHWHUPLQH�WKH�HFRQRPLF�
FRQVHTXHQFHV�RI�WKH�QHHG�WR�H[DPLQH�WKHVH�FRQGLWLRQV�DQG�GLIIHUHQW�PHWKRGV�
RI� WUHDWPHQW��$LP��7KH�DLP�RI� WKH�ZRUN�ZDV� WR�VWXG\� WKH�DQWLGHSUHVVDQW�
DFWLYLW\�RI�QRYHO�WKLHWKDQHV�����GLR[LGH�LQ�WKH�WDLO�VXVSHQVLRQ�WHVW��767���
IRUFHG�VZLP��)67���³RSHQ�¿HOG´��2)��DQG�³HOHYDWHG�SOXV�PD]H´��(30���
0DWHULDOV� DQG�PHWKRGV�� 6WXGLHV� SHUIRUPHG� RQ� QR� LQEUHHGLQJ�PDOH�PLFH�
ZHLJKLQJ� ��í��� J�� NHSW� XQGHU� VWDQGDUG� YLYDULXP� FRQGLWLRQV�� 7KH� WHVW�
FRPSRXQG�ZDV�DGPLQLVWHUHG�RQFH�LQWUDSHULWRQHDOO\�DW�D�GRVH�RI���PJ�NJ�
�PLQLPXP�HIIHFWLYH�GRVH�LV�FDXVLQJ�DQ�DQWLGHSUHVVDQW�HIIHFW��DQG����PJ�
NJ��D�GRVH�HTXLPRODU�DPLWULSW\OLQH�����PLQXWHV�EHIRUH�WKH�WHVW��,Q�UHIHUHQFH�
DJHQW�XVHG�DPLWULSW\OLQH����PJ�NJ�LQ�WKH�VDPH�PDQQHU��7KH�FRQWURO�JURXS�
UHFHLYHG� VDOLQH�� $QWLGHSUHVVDQW� DFWLYLW\� ZDV� VWXGLHG� LQ� WHVWV� 767� DQG�
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)67��(VWLPDWHG�WRWDO�GXUDWLRQ�RI� LPPRELOL]DWLRQ��',0���DQG�HYHQ�LQ� WKH�
)67� DQG� WKH� LQGH[� RI� GHSUHVVLRQ� �,'��� 2ULHQWLQJ�LQYHVWLJDWLYH� DFWLYLW\�
DQG�HPRWLRQDO�DQ[LHW\�H[DPLQHG�LQ�WKH�WHVW�³RSHQ�¿HOG´��ZKLFK�DOORZV�WR�
HYDOXDWH� WKH�EHKDYLRU�RI�DQLPDOV� LQ� WHUPV�RI�QRYHOW\�DQG� WR� LGHQWLI\� WKH�
FRPSRXQG�VWLPXODWLQJ�HIIHFW�RQ�WKH�FHQWUDO�QHUYRXV�V\VWHP��7KH�SUHVHQFH�
RI� DQ[LRO\WLF� DFWLYLW\� ZDV� MXGJHG� E\� WKH� UHVXOWV� RI� WKH� WHVW� RI� 3(0��
6WDWLVWLFDO�SURFHVVLQJ�RI�GDWD�ZDV�SHUIRUPHG�XVLQJ�WKH�³6WDWLVWLFV����´��ZDV�
FDOFXODWHG�PHGLDQ�� ���� DQG� ���� SHUFHQWLOH�� )RU� SDLUZLVH� FRPSDULVRQV�
EHWZHHQ� JURXSV�ZHUH� FDOFXODWHG�+��.UXVNDO�:DOOLV� WHVW�� WKH� FULWHULRQ� LV�
JLYHQ� DQG� 8�0DQQ�:KLWQH\� WHVW�� 5HVXOWV�� 5HYHDOHG� PXOWLGLUHFWLRQDO�
LPSDFW�RI�WKH�WHVW�FRPSRXQG�RQ�WKH�',0�DQG�WKH�,'��767�LQ�+���DW�D�GRVH�
RI� ���PJ�NJ� DV� UHIHUHQFH� GUXJ� LV� WKH� WHQGHQF\� WR� LQFUHDVH� WKH�',0�� ,Q�
)67�VWDWLVWLFDOO\�VLJQL¿FDQW�GHFUHDVH�,'�DPLWULSW\OLQH�FDXVHG�RQO\�E\������
+�����PJ�NJ�RI�',0�ORZHUHG�E\������VLJQL¿FDQWO\�FRPSDUHG�ZLWK�WKH�
FRQWURO���DQG�D�GRVH�RI����PJ�NJ�ZDV�RQO\�REVHUYHG�D�WHQGHQF\�WR�GHFUHDVH�
DQG�,'�',0��$V�QRWHG�(7�2'�UHGXFWLRQ�LQ�WKH�JURXS�RI�DQLPDOV�WUHDWHG�
ZLWK� ���� DPLWULSW\OLQH� �VLJQL¿FDQWO\� LQ� FRPSDULVRQ� ZLWK� WKH� FRQWURO�
JURXS���8QGHU�WKH�LQÀXHQFH�RI�+���FKDQJHV�LQ�DQLPDO�EHKDYLRU�KDYH�EHHQ�
LGHQWL¿HG��1R�VLJQL¿FDQW�GLIIHUHQFHV�LQ�EHKDYLRUDO�FKDQJHV�LQ�3./�WHVW�LQ�
JURXSV�RI�DQLPDOV�WUHDWHG�ZLWK�+���DQG�DPLWULSW\OLQH�DOVR�EHHQ�LGHQWL¿HG��
&RQFOXVLRQ��7KXV�� WKH� FRPSRXQG�+��� KDV� D� SURQRXQFHG� DQWLGHSUHVVDQW�
HIIHFW�DQG�SURPLVLQJ�IRU�IXUWKHU�UHVHDUFK�

ȺɇɌɂɈɄɋɂȾȺɇɌɇȺə� ȺɄɌɂȼɇɈɋɌɖ� ɇɈȼɈȽɈ�
ɄɈɆɉɅȿɄɋɇɈȽɈ� ɋɈȿȾɂɇȿɇɂə� ȾɂȽɂȾɊɈɄȼȿɊɐȿɌɂɇȺ�
ɋ�ȺɊȽɂɇɂɇɈɆ�ɇȺ�ɆɈȾȿɅɂ�ȺȻɌɋ�ɌȿɋɌȺ
ȼ�ɋ��Ɋɨɝɨɜɫɤɢɣ��Ⱥ��ɉ��ɉɨɪɨɯɢɧ��ȼ��ȼ��Ʉɧɹɡɟɜ��Ʉ��ȿ��ɒɢɪɨɤɢɯ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�²�ɞ�ɦ�ɧ���ɩɪɨɮɟɫɫɨɪ�Ⱥ��ɂ��Ɇɚɬɸɲɢɧ��ɞ�ɦ�ɧ���
ɩɪɨɮɟɫɫɨɪ��ɱɥ��ɤɨɪɪ��ɊȺɆɇ�ɇ��Ʌ��ɒɢɦɚɧɨɜɫɤɢɣ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ� �ȾȽɄ�� ±� ɨɞɢɧ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ�
ɩɪɢɦɟɧɹɟɦɵɯ�ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ�ɮɥɚɜɨɧɨɢɞɧɨɣ�ɩɪɢɪɨɞɵ��ȼ�ɩɨɫɥɟɞɧɟɟ�
ɜɪɟɦɹ� ɫɢɧɬɟɡɢɪɭɸɬɫɹ� ɧɨɜɵɟ� ɩɪɨɢɡɜɨɞɧɵɟ� ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɚ�
�ɉȾȽɄ���ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɤɨɬɨɪɵɯ�ɚɤɬɢɜɧɨ�ɢɡɭɱɚɟɬɫɹ��
Ɉɞɧɨɣ�ɢɡ�ɨɫɧɨɜɧɵɯ�ɰɟɥɟɣ�ɫɢɧɬɟɡɚ�ɧɨɜɵɯ�ɉȾȽɄ�ɹɜɥɹɟɬɫɹ�ɪɚɫɲɢɪɟɧɢɟ�
ɫɩɟɤɬɪɚ� ɢɯ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ� ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɡɧɚɱɢɬɟɥɶɧɨɣ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɜɜɟɞɟɧɢɢ� ɜ�
ɦɨɥɟɤɭɥɭ� ȾȽɄ� ɪɚɡɥɢɱɧɵɯ� ɚɦɢɧɨɤɢɫɥɨɬ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɚɪɝɢɧɢɧɚ��
ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɫɲɢɪɹɟɬɫɹ�ɫɩɟɤɬɪ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɞɟɣɫɬɜɢɹ�ɞɚɧɧɨɝɨ�
ɮɥɚɜɨɧɨɢɞɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɧɨɜɨɝɨ� ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɫɨɟɞɢɧɟɧɢɹ� ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɚ� ɫ� ɚɪɝɢɧɢɧɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɚɤɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� �ȺɈȺ��
ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɚ�ɢ�ɟɝɨ�ɤɨɦɩɥɟɤɫɚ�ɫ� ɚɪɝɢɧɢɧɨɦ�$UJ�ȾȽɄ� �Ʉɇ������
Ⱦɥɹ� ɨɰɟɧɤɢ� ȺɈȺ� ɢɫɫɥɟɞɭɟɦɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ȺȻɌɋ�
ɬɟɫɬ��Ɇɟɬɨɞ� ɨɫɧɨɜɚɧ� ɧɚ� ɢɡɦɟɪɟɧɢɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɪɚɫɬɜɨɪɚ�
ɫɬɚɛɢɥɶɧɵɯ� ɤɚɬɢɨɧ�ɪɚɞɢɤɚɥɨɜ� ȺȻɌɋ��� >����ɚɡɢɧɨ�ɛɢɫ����ɷɬɢɥ�
ɛɟɧɡɬɢɚɡɨɥɢɧ���ɫɭɥɶɮɨɧɚɬ�@��Ɉɩɬɢɱɟɫɤɚɹ�ɩɥɨɬɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɪɚɫɬɜɨɪɚ�
ɭɦɟɧɶɲɚɟɬɫɹ� ɩɪɢ� ɞɨɛɚɜɥɟɧɢɢ� ɤ� ɧɟɦɭ� ɫɨɟɞɢɧɟɧɢɣ�� ɨɛɥɚɞɚɸɳɢɯ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ�� Ɋɚɫɬɜɨɪ� ɤɚɬɢɨɧ�ɪɚɞɢɤɚɥɨɜ� ȺȻɌɋ���
ɩɨɥɭɱɚɥɢ� ɩɨ� ɦɟɬɨɞɭ� Ɋɟ� �5H� 5�� HW� DO��� ������� ȺȻɌɋ� ɪɚɫɬɜɨɪɹɥɢ� ɜ�
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɟ� ɞɨ� ɤɨɧɰɟɧɬɪɚɰɢɢ� �� ɦɆ�� Ɋɚɫɬɜɨɪ� ɤɚɬɢɨɧ�
ɪɚɞɢɤɚɥɨɜ�ȺȻɌɋ���ɩɨɥɭɱɚɥɢ�ɫɦɟɲɢɜɚɧɢɟɦ�ɛɚɡɨɜɨɝɨ�ɪɚɫɬɜɨɪɚ�ȺȻɌɋ�
ɢ������ɦɆ�ɩɟɪɫɭɥɶɮɚɬɚ�ɤɚɥɢɹ��ɤɨɧɟɱɧɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ���Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɩɪɢɫɨɟɞɢɧɟɧɢɟ�ɚɪɝɢɧɢɧɨɜɨɣ�
ɝɪɭɩɩɵ�ɤ�ɦɨɥɟɤɭɥɟ�ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɚ�ɭɜɟɥɢɱɢɜɚɟɬ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɭɸ�
ɚɤɬɢɜɧɨɫɬɶ�ɢɫɯɨɞɧɨɝɨ�ɫɨɟɞɢɧɟɧɢɹ��Ɍɚɤ��ɜ�ɤɨɧɰɟɧɬɪɚɰɢɢ�����ɦɤɆ�Ʉɇ�
���ɭɦɟɧɶɲɚɟɬ�ɨɩɬɢɱɟɫɤɭɸ�ɩɥɨɬɧɨɫɬɶ�ɪɚɫɬɜɨɪɚ�ȺȻɌɋ�ɧɚ�������Ⱦɥɹ�
ɫɪɚɜɧɟɧɢɹ�ȺɈȺ�Ʉɇ����ɫ�ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɨɦ�ɧɚɦɢ�ɛɵɥɚ�ɢɫɫɥɟɞɨɜɚɧɚ�
ȺɈȺ� ɢɡɭɱɚɟɦɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɜ� ɦɟɧɶɲɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ�� ɉɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɧɚɦɢ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɜ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ����ɦɤɆ�
ɢ����ɦɤɆ�Ʉɇ����ɩɨɤɚɡɚɥ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɵɟ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɟ�ɫɜɨɣɫɬɜɚ��ɱɟɦ�ɧɚɬɢɜɧɵɣ�ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɚɤɬɭɚɥɶɧɨ� ɞɚɥɶɧɟɣɲɟɟ� ɢɡɭɱɟɧɢɟ� ɫɨɟɞɢɧɟɧɢɹ� Ʉɇ���� ɫ�
ɰɟɥɶɸ�ɜɵɹɜɥɟɧɢɹ�ɟɝɨ�ɧɨɜɵɯ�ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ�ɷɮɮɟɤɬɨɜ��ȼɵɜɨɞɵ��
Ʉɨɦɥɟɤɫɧɨɟ� ɫɨɟɞɢɧɟɧɢɟ� ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɚ� ɢ� ɚɪɝɢɧɢɧɚ� ɨɛɥɚɞɚɟɬ�
ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɵɦɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɧɚɬɢɜɧɵɦ�ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɨɦ�ɧɚ�ɦɨɞɟɥɢ�ȺȻɌɋ�ɬɟɫɬɚ�

$17,2;,'$17�$&7,9,7<�7+(�1(:�',+<'5248(5&(7,1¶6�
&203/(;�&203281'�:,7+�$5*,1,1(�,1�$%76�7(67
9�6�� 5RJRYVNL\�� $�3�� 3RURNKLQ�� 9�9�� .Q\D]HY�� .�(�� 6KLURNLK�� 1�/��
6KLPDQRYVNL\
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��$�,��0DW\XVKLQ��'0HG6FL��3URI��&RUU��
0HPEHU�RI�5$06�1�/��6KLPDQRYVNL\
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 'LK\GURTXHUFHWLQ� �'*4�� LV� RQH� RI� WKH� PRVW� IUHTXHQWO\�
XVHG�DQWLR[LGDQWV�ZLWK�ÀDYRQRLG�QDWXUH��,Q�UHFHQW� WLPH�QHZ�GHULYDWHV�RI�
GLK\GURTXHUFHWLQ� DUH� V\QWKHVL]HG�� 7KHLU� SKDUPDFRORJLFDO� DFWLYLW\� XQGHU�
G\QDPLF� LQYHVWLJDWLRQ��2QH�RI� WKH�PRVW�SULQFLSDO�JRDOV�RI� V\QWKHVLV� WKH�
QHZ� GLK\GURTXHUFHWLQ� GHULYDWHV� LV� H[WHQVLRQ� YDULHW\� RI� WKHLU� ELRORJLFDO�
DFWLYLW\� DQG� VLJQL¿FDQWO\� PDLQWDLQLQJ� WKHLU� DQWLR[LGDQW� DFWLYLW\� DW� WKH�
VDPH�WLPH��,W�LV�NQRZQ�WKDW�LQMHFWLRQ�RI�GLIIHUHQW�DPLQR�DFLGV��DUJLQLQH��LQ�
SDUWLFXODU��LQ�GLK\GURTXHUFHWLQ�PROHFXODU�VWUXFWXUH�FRXOG�H[SDQG�VSHFWUXP�
FXUUHQW� ÀDYRQRLG¶V� ELRORJLFDO� DFWLRQ� VLJQL¿FDQWO\��$LP��7KH� DLP�RI� WKLV�
UHVHDUFK� LV� DVVHVVPHQW� DQWLR[LGDQW� DFWLYLW\� WKH� QHZ� GLK\GURTXHUFHWLQ¶V�
FRPSOH[� FRPSRXQG� ZLWK� DUJLQLQH�� 0DWHULDOV� DQG� PHWKRGV�� (YDOXDWLRQ�
RI�DQWLR[LGDQW�DFWLYLW\��$2$��RI�GLK\GURTXHUFHWLQ¶V�FRPSOH[�FRPSRXQG�
ZLWK�DUJLQLQH�ZDV�SHUIRUPHG��$%76�WHVW�ZDV�XVHG�IRU�$2$�DVVHVVPHQW�LQ�
LQYHVWLJDWHG�FRPSRXQGV��7KH�0HWKRG�LV�EDVHG�RQ�PHDVXULQJ�RI�VROXWLRQ¶V�
RSWLFDO� GHQVLW\� FRQWDLQV� VWDEOH�$%76��� FDWLRQ� UDGLFDOV� ����¶�D]LQR�ELV��
��HWK\OEHQ]RWKLD]ROLQH���VXOSKRQLF�DFLG��2SWLFDO�GHQVLW\�RI�LW¶V�VROXWLRQ�LV�
GHFUHDVHG�GXULQJ�VXSSOHPHQWDWLRQ�RI�FRPSRXQGV�ZLWK�DQWLR[LGDQW�DFWLYLW\��
&DWLRQ� UDGLFDOV� VROXWLRQ�ZDV� SUHSDUDWHG� XVLQJ�5H�PHWKRG� �5H�5�� HW� DO���
�������$%76�ZDV�GLVVROYHG�LQ�GLVWLOODWHG�ZDWHU�XS�WR��P0�FRQFHQWUDWLRQ��
&DWLRQ� UDGLFDOV�$%76��� VROXWLRQ� ZDV� SUHSDUHG� E\�PL[LQJ� EDVLF�$%76�
VROXWLRQ� DQG� ����� P0� RI� SRWDVVLXP� SHUVXOSKDWH� �¿QDO� FRQFHQWUDWLRQ���
5HVXOWV��8QGHUWDNHQ�VWXGLHV�KDYH�GHPRQVWUDWHG�WKDW�FRQQHFWLRQ�RI�DUJLQLQH�
JURXS� WR� GLK\GURTXHUFHWLQ¶V� PROHFXOH� HQKDQFHV� DQWLR[LGDQW� DFWLYLW\� RI�
LQLWLDO� FRPSRXQG�� ,QGHHG�� LQ� FRQFHQWUDWLRQ� ����PN0��.1���� GHFUHDVHV�
RSWLFDO� GHQVLW\�$%76� VROXWLRQ� XS� WR� ������ 7R� FRPSDUH�$2$� .1����
ZLWK�GLK\GURTXHUFHWLQ��ZH�ZHUH�LQYHVWLJDWHG�$2$�FXUUHQW�FRPSRXQGV�LQ�
VPDOOHU�FRQFHQWUDWLRQV��2EWDLQHG�UHVXOWV�KDYH�VKRZQ�WKDW�FRQFHQWUDWLRQV�
RI�.1���� LQ���PN0�DQG���PNP�ERWK�KDG�VWDWLVWLFDOO\�VLJQL¿FDQW�PRUH�
H[SUHVVHG�DQWLR[LGDQW�DFWLYLW\�WKDQ�QDWLYH�GLK\GURTXHUFHWLQ��7KXV��IXUWKHU�
VWXGLHV�RI�.1�����DLPHG�RQ�UHFRJQLWLRQ�LW¶V�QHZ�SKDUPDFRORJ\�RXWFRPHV�
LV� QHHGHG�� &RQFOXVLRQ�� &RPSOH[� FRPSRXQG� RI� GLK\GURTXHUFHWLQ� DQG�
DUJLQLQH�SRVVHVVHV�PRUH�SURQRXQFHG�DQWLR[LGDQW�SURSHUWLHV�LQ�FRPSDULVRQ�
ZLWK�QDWLYH�GLK\GURTXHUFHWLQ�LQ�$%76�WHVW�

ɆɈȾɍɅɖɇɕɃ� ɉɊɂɇɐɂɉ� ɋɌɊɈȿɇɂə� ȺɅɖȼȿɈɅəɊɇɈȽɈ�
ɈɌɊɈɋɌɄȺ�ȼȿɊɏɇȿɃ�ɑȿɅɘɋɌɂ�ɍ�ɑȿɅɈȼȿɄȺ
ɉ�ɋ��Ɏɟɞɨɫɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�Ʌ��Ʉɭɪɟɧɤɨɜ
ɑɟɥɹɛɢɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� ɑɟɥɹɛɢɧɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɨɞɭɥɶ� ±� ɷɬɨ� ɱɚɫɬɶ� ɨɪɝɚɧɚ�� ɤɨɬɨɪɚɹ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɨɩɪɟɞɟɥɟɧɧɨɣ� ɧɟɡɚɜɢɫɢɦɨɫɬɶɸ� ɨɬ� ɞɪɭɝɢɯ� ɟɝɨ� ɱɚɫɬɟɣ�� ɋɬɪɭɤɬɭɪɵ��
ɫɨɫɬɚɜɥɹɸɳɢɟ�ɦɨɞɭɥɶ��ɧɚɢɛɨɥɟɟ�ɛɥɢɡɤɢ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɩɨ�ɷɦɛɪɢɨɝɟɧɟɡɭ�
ɢ�ɩɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɧɚɝɪɭɡɤɟ��ɉɪɢ�ɷɬɨɦ�ɤɨɜɚɪɢɚɰɢɹ�ɢɡɦɟɧɱɢɜɨɫɬɢ�
ɫɬɪɭɤɬɭɪ� ɜɧɭɬɪɢ� ɨɞɧɨɝɨ� ɦɨɞɭɥɹ� ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�� ɱɟɦ� ɤɨɜɚɪɢɚɰɢɹ�
ɢɡɦɟɧɱɢɜɨɫɬɢ� ɫɬɪɭɤɬɭɪ�� ɜɯɨɞɹɳɢɯ� ɜ� ɪɚɡɧɵɟ� ɦɨɞɭɥɢ� �.OLQJHQEHUJ��
������� ȼ� ɫɨɫɬɚɜɟ� ɡɭɛɧɵɯ� ɪɹɞɨɜ� ɱɟɥɨɜɟɤɚ� ɩɪɢɧɹɬɨ� ɜɵɞɟɥɹɬɶ� ��
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɝɪɭɩɩɵ�� ɮɪɨɧɬɚɥɶɧɭɸ� ɝɪɭɩɩɭ� �ɪɟɡɰɵ� ɢ� ɤɥɵɤɢ���
ɝɪɭɩɩɵ�ɩɪɟɦɨɥɹɪɨɜ�ɢ�ɦɨɥɹɪɨɜ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɦɨɠɧɨ�ɩɪɟɞɩɨɥɨɠɢɬɶ�
ɧɚɥɢɱɢɟ� �� ɦɨɞɭɥɟɣ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɨɬɪɨɫɬɤɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɮɨɪɦɭ�
ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɨɬɪɨɫɬɤɚ� ɫɪɟɞɫɬɜɚɦɢ� ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ� ɦɨɪɮɨɦɟɬɪɢɢ�
�ȽɆ�� ɢ� ɩɪɨɜɟɪɢɬɶ� ɝɢɩɨɬɟɡɭ� ɨ� ɤɨɥɢɱɟɫɬɜɟ� ɢ� ɫɬɪɭɤɬɭɪɟ� ɦɨɞɭɥɟɣ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼɵɛɨɪɤɭ� ɫɨɫɬɚɜɢɥɢ� ���ɩɪɟɩɚɪɚɬɨɜ� ɱɟɪɟɩɚ�ɢɡ�
ɤɨɥɥɟɤɰɢɢ� ɤɚɮɟɞɪɵ� ɚɧɚɬɨɦɢɢ� ɱɟɥɨɜɟɤɚ� ɘɍȽɆɍ�� Ⱦɥɹ� ɰɢɮɪɨɜɨɣ�
ɮɨɬɨɫɴɟɦɤɢ� ɨɛɪɚɡɰɵ� ɨɪɢɟɧɬɢɪɨɜɚɥɢ� ɬɚɤ�� ɱɬɨɛɵ� ɩɥɨɫɤɨɫɬɶ�
ɚɥɶɜɟɨɥɹɪɧɨɣ� ɞɭɝɢ� ɜɟɪɯɧɟɣ� ɱɟɥɸɫɬɢ� ɛɵɥɚ� ɩɚɪɚɥɥɟɥɶɧɚ� ɮɨɤɚɥɶɧɨɣ�
ɩɥɨɫɤɨɫɬɢ� ɨɛɴɟɤɬɢɜɚ�� ɉɨ� ɫɧɢɦɤɚɦ� ɜ� ɩɪɨɝɪɚɦɦɟ� WSV'LJ�� ɩɨɥɭɱɚɥɢ�
ɡɧɚɱɟɧɢɹ� ɤɨɨɪɞɢɧɚɬ� ��� ɦɟɬɨɤ�� ɪɚɡɦɟɳɟɧɧɵɯ� ɩɨ� ɦɟɞɢɚɥɶɧɨɦɭ�
ɤɪɚɸ� ɡɭɛɧɵɯ� ɚɥɶɜɟɨɥ� ɨɬ� ,,� ɦɨɥɹɪɚ� ɫɥɟɜɚ� ɞɨ� ,,� ɦɨɥɹɪɚ� ɫɩɪɚɜɚ�� Ⱦɥɹ�
ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɩɨ� ɦɟɬɨɞɭ� ȽɆ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɪɨɝɪɚɦɦɭ� 0RUSKR-�
�.OLQJHQEHUJ�� ������� ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɜɵɩɨɥɧɹɥɚɫɶ� ɜ� ɛɥɨɤɟ�
ɦɨɞɭɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɨɝɥɚɫɧɨ�ɧɚɲɟɣ�ɝɢɩɨɬɟɡɟ��ɜ�ɩɟɪɜɵɣ�
ɦɨɞɭɥɶ�ɜɯɨɞɢɬ�ɱɚɫɬɶ�ɚɥɶɜɟɨɥɹɪɧɨɝɨ�ɨɬɪɨɫɬɤɚ��ɫɜɹɡɚɧɧɚɹ�ɫ�ɪɟɡɰɚɦɢ�ɢ�
ɤɥɵɤɚɦɢ��ɜɨ�ɜɬɨɪɨɣ���ɚɥɶɜɟɨɥɹɪɧɵɣ�ɨɬɪɨɫɬɨɤ�ɜ�ɨɛɥɚɫɬɢ�ɩɪɟɦɨɥɹɪɨɜ��
ɜ�ɬɪɟɬɢɣ���ɚɥɶɜɟɨɥɹɪɧɵɣ�ɨɬɪɨɫɬɨɤ�ɜ�ɨɛɥɚɫɬɢ�ɦɨɥɹɪɨɜ��Ⱦɥɹ�ɩɪɨɜɟɪɤɢ�
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ɝɢɩɨɬɟɡɵ�ɜɧɚɱɚɥɟ�ɛɵɥ�ɜɵɱɢɫɥɟɧ�59�ɤɨɷɮɮɢɰɢɟɧɬ�ɞɥɹ�D�SULRUL�ɡɚɞɚɧɧɨɣ�
ɤɨɦɛɢɧɚɰɢɢ� ɦɟɬɨɤ� �������� ɡɚɬɟɦ� ɛɵɥɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɩɪɨɜɟɪɟɧɵ�
ɜɫɟ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ� ɤɨɦɛɢɧɚɰɢɢ�� ɇɚɢɦɟɧɶɲɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɛɵɥ�
ɩɨɥɭɱɟɧ�ɞɥɹ�ɢɡɧɚɱɚɥɶɧɨɣ�ɤɨɦɛɢɧɚɰɢɢ�ɦɟɬɨɤ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɝɢɩɨɬɟɡɚ�
ɨ�ɫɬɪɭɤɬɭɪɟ�ɦɨɞɭɥɟɣ�ɹɜɥɹɟɬɫɹ�ɜɟɪɧɨɣ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɛɵɥɚ�
ɭɫɬɚɧɨɜɥɟɧɚ�ɜɡɚɢɦɨɫɜɹɡɶ�ɦɟɠɞɭ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ�ɝɪɭɩɩɚɦɢ�ɡɭɛɧɵɯ�
ɪɹɞɨɜ�ɢ�ɫɬɪɨɟɧɢɟɦ�ɚɥɶɜɟɨɥɹɪɧɨɝɨ�ɨɬɪɨɫɬɤɚ�ɜ�ɨɛɥɚɫɬɢ�ɞɚɧɧɵɯ�ɝɪɭɩɩ�
ɡɭɛɨɜ�

0253+20(75,&�,17(*5$7,21�$1'�02'8/$5,7<�,1�7+(�
$/9(2/$5�352&(66�2)�7+(�0$;,//$�,1�+80$16
3�6��)HGRVRY
6FLHQWL¿F�$GYLVRU�í�'0HG6FL��3URI��(�/��.XUHQNRY
&KHO\DELQVN�6WDWH�0HGLFDO�$FDGHP\��&KHO\DELQVN��5XVVLD

,QWURGXFWLRQ��0RGXOHV� DUH� XQLWV�ZLWKLQ�ZKLFK� WKHUH� LV� D� KLJK� GHJUHH� RI�
LQWHJUDWLRQ�IURP�VWURQJ�LQWHUDFWLRQV��EXW�ZKLFK�DUH�UHODWLYHO\�LQGHSHQGHQW�
RI�RWKHU�VXFK�XQLWV��7KH�QDWXUH�RI�WKH�LQWHUDFWLRQV�FDQ�EH�GHYHORSPHQWDO��
IXQFWLRQDO�� RU� JHQHWLF�� )RU� D� PRUSKRPHWULF� DQDO\VLV�� WKHVH� LQWHUDFWLRQV�
ZLOO� EH�PDQLIHVW� DV� VWURQJ� FRYDULDWLRQ� DPRQJ�SDUWV�ZLWKLQ�PRGXOHV� DQG�
ZHDN�FRYDULDWLRQ�EHWZHHQ�PRGXOHV��.OLQJHQEHUJ���������+XPDQ�WHHWK�DUH�
XVXDOO\� FODVVL¿HG� LQWR� �� JURXSV� GXH� WR� WKHLU� IXQFWLRQ�� WKH� DQWHULRU� WHHWK�
�LQFOXGLQJ�LQFLVRUV�DQG�FDQLQHV���WKH�SUHPRODUV�DQG�PRODUV��2XU�K\SRWKHVLV�
LV�WKDW�WKHUH�LV�WKH�VXEGLYLVLRQ�RI�WKH�DOYHRODU�SURFHVV�LQWR�WKUHH�PRGXOHV�
DFFRUGLQJ�WR�WKH�JURXSV�RI�WHHWK�LQ�WKH�GHQWDO�DUFK��$LP��7KH�REMHFWLYH�RI�
WKLV�VWXG\�ZDV� WR�XVH�JHRPHWULF�PRUSKRPHWULFV� WR�TXDQWLI\� WKH�VKDSH�RI�
DOYHRODU�SURFHVV�DQG�WR�HYDOXDWH�K\SRWKHVHV�RI�PRGXODULW\��0DWHULDOV�DQG�
PHWKRGV��7KH�VDPSOH�FRQVLVWV�RI����DGXOW�KXPDQ�VNXOOV�IURP�WKH�FROOHFWLRQ�
FXUDWHG� DW� WKH� 6WDWH�0HGLFDO�8QLYHUVLW\� RI� 6RXWKHUQ�8UDO��&KHO\DELQVN��
'LJLWDO� LPDJHV� IURP� DQ� LQIHULRU� YLHZ� ZHUH� WDNHQ� IURP� HDFK� VSHFLPHQ��
7KHQ� ��� KRPRORJRXV� ODQGPDUNV� ZHUH� GLJLWDOL]HG� RQ� HDFK� SKRWRJUDSK�
XVLQJ� WSV'LJ�� �5RKOI�� ������ LQ� RUGHU� WR� FDSWXUH� WKH� VKDSH� RI� DOYHRODU�
SURFHVV��/DQGPDUNV�ZHUH�PDUNHG�RQ�WKH�OLQJXDO�VLGH�RI�WKH�DOYHRODU�FUHVW�
IURP�WKH�ULJKW�VHFRQG�PRODU�WR�WKH�OHIW�VHFRQG�PRODU��$OO�DQDO\VHV�RI�WKH�
PRUSKRPHWULF� GDWD� ZHUH� GRQH� XVLQJ� 0RUSKR-� VRIWZDUH� �.OLQJHQEHUJ��
������� ©0RGXODULW\ª� IXQFWLRQ� ZDV� XVHG� WR� HYDOXDWH� WKH� K\SRWKHVLV� RI�
PRGXODULW\�� 5HVXOWV�� 7KH� PHWKRG� XVHV� WKH� 59� FRHI¿FLHQW� DV� D� PHDVXUH�
RI� FRYDULDWLRQ� EHWZHHQ� WZR� VHWV� RI� ODQGPDUNV�� 7KH� DQDO\VLV� FRPSDUHV�
WKH� 59� FRHI¿FLHQW� IRU� WKH� SDUWLWLRQ� RI� WKH� ODQGPDUN� FRQ¿JXUDWLRQ� LQWR�
WKH� K\SRWKHVL]HG�PRGXOHV�ZLWK� DOWHUQDWLYH� SDUWLWLRQV� LQWR� VXEVHWV� RI� WKH�
VDPH�QXPEHUV�RI�ODQGPDUNV��7KH�DQDO\VLV�UHYHDOHG�WKDW�59�FRHI¿FLHQW�IRU�
WKH�D�SULRUL�SDUWLWLRQ��������LV�OHVV�WKDQ�59�FRHI¿FLHQWV�IRU�WKH�DOWHUQDWLYH�
SDUWLWLRQV��,W�PHDQV�WKDW�WKH�K\SRWKHVLV�RI�PRGXODULW\�LV�WUXH��&RQFOXVLRQ��
2XU�UHVXOWV�LQGLFDWH�WKDW�WKHUH�LV�WKH�VXEGLYLVLRQ�RI�WKH�DOYHRODU�SURFHVV�LQWR�
WKUHH�PRGXOHV�DFFRUGLQJ�WR�WKH�JURXSV�RI�WHHWK�LQ�WKH�GHQWDO�DUFK�

ɉȿɑȿɇɈɑɇɕȿ�ȼȿɇɕ
ɇ�ɋ��Ⱥɬɚɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɛ�ɧ���ɞɨɰ��Ʌ�ə��Ȼɨɝɚɬɵɪɶ
Ʉɭɛɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɪɚɫɧɨɞɚɪ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɜɟɞɟɧɢɹ� ɩɨ� ɚɧɚɬɨɦɢɢ� ɩɟɱɟɧɨɱɧɵɯ� ɜɟɧ� ɨɱɟɧɶ� ɤɪɚɬɤɢ� ɢ�
ɩɪɨɬɢɜɨɪɟɱɢɜɵ��ɉɟɪɟɩɥɟɬɟɧɢɟ� ɩɪɢɬɨɤɨɜ� ɩɟɱɟɧɨɱɧɵɯ� ɜɟɧ� ɫ� ɜɟɬɜɹɦɢ�
ɜɨɪɨɬɧɨɣ�ɜɟɧɵ�ɢ�ɩɟɱɟɧɨɱɧɨɣ�ɚɪɬɟɪɢɢ�ɞɟɥɚɟɬ�ɯɢɪɭɪɝɢɱɟɫɤɢɣ�ɞɨɫɬɭɩ�
ɨɱɟɧɶ� ɫɥɨɠɧɵɦ�� Ɉɞɧɚɤɨ�� ɩɨ� ɞɚɧɧɵɦ� Ɇɨɠɚɣɫɤɨɝɨ� ȿ�Ⱦ�� ������� ɢ�
Ƚɭɝɭɲɜɢɥɢ� Ʌ�Ʌ��������� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɥɟɜɨɣ� ɩɟɱɟɧɨɱɧɨɣ� ɜɟɧɵ� ɧɚɞ�
ɫɬɜɨɥɨɦ� ɜɨɪɨɬɧɨɣ� ɜɟɧɵ� ɢ� ɟɟ� ɥɟɜɨɣ� ɜɟɬɜɶɸ� ɩɨɡɜɨɥɹɟɬ� ɧɚɤɥɚɞɵɜɚɬɶ�
ɝɟɩɚɬɨɩɨɪɬɚɥɶɧɵɣ� ɚɧɚɫɬɨɦɨɡ� ɛɟɡ� ɜɵɞɟɥɟɧɢɹ� ɢ� ɜɫɤɪɵɬɢɹ� ɜɨɪɨɬɧɨɣ�
ɜɟɧɵ�� ɋɥɢɹɧɢɟ� ɩɟɱɟɧɨɱɧɵɯ� ɜɟɧ� ɜ� ɨɞɢɧ� ɫɬɜɨɥ� ɩɟɪɟɞ� ɜɩɚɞɟɧɢɟɦ� ɜ�
ɧɢɠɧɸɸ� ɩɨɥɭɸ� ɜɟɧɭ�� ɧɚɛɥɸɞɚɥ� ɢ� Ƚɭɝɭɲɜɢɥɢ� Ʌ�Ʌ� �������� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɮɨɪɦɢɪɨɜɚɧɢɟ�� ɪɚɫɩɨɥɨɠɟɧɢɟ� ɩɟɱɟɧɨɱɧɵɯ�
ɜɟɧ� ɢ�ɦɟɫɬɨ� ɫɥɢɹɧɢɹ� ɫ� ɧɢɠɧɟɣ� ɩɨɥɨɣ� ɜɟɧɨɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ɇɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɥɭɠɢɥɢ�ɱɟɬɵɪɟ�ɨɪɝɚɧɚ�ɩɟɱɟɧɢ�ɨɬ�
ɬɪɭɩɨɜ�� ɉɨɫɬɚɜɥɟɧɧɭɸ� ɡɚɞɚɱɭ� ɜɵɩɨɥɧɹɥɚ� ɦɟɬɨɞɨɦ� ɚɧɚɬɨɦɢɱɟɫɤɨɝɨ�
ɩɪɟɩɚɪɢɪɨɜɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɩɟɱɟɧɶ�ɩɪɢɬɟɤɚɟɬ�ɤɪɨɜɶ�ɩɨ�ɜɨɪɨɬɧɨɣ�
ɜɟɧɟ� ɢ� ɫɨɛɫɬɜɟɧɧɨɣ� ɩɟɱɟɧɨɱɧɨɣ� ɚɪɬɟɪɢɢ�� Ɉɬɬɨɤ� ɠɟ� ɤɪɨɜɢ� ɢɡ�
ɩɟɱɟɧɢ� ɨɫɭɳɟɫɬɜɥɹɸɬ� ��� ɚ� ɢɧɨɝɞɚ� �� ɩɟɱɟɧɨɱɧɵɟ� ɜɟɧɵ�� ɫɥɢɜɚɹɫɶ� ɫ�
ɩɨɞɞɢɚɮɪɚɝɦɚɥɶɧɵɦ� ɨɬɞɟɥɨɦ� ɧɢɠɧɟɣ� ɩɨɥɨɣ� ɜɟɧɵ�� ȼɟɧɨɡɧɵɣ� ɨɬɬɨɤ�
ɨɬ� ɫɚɦɨɣ� ɛɨɥɶɲɨɣ� ɞɨɥɢ� ɩɟɱɟɧɢ� ±� ɩɪɚɜɨɣ� ɨɫɭɳɟɫɬɜɥɹɸɬ� ɩɪɚɜɚɹ� ɢ�
ɧɢɠɧɹɹ� ɩɟɱɟɧɨɱɧɚɹ� ɜɟɧɵ�� ɉɪɚɜɚɹ� ɩɟɱɟɧɨɱɧɚɹ� ɜɟɧɚ� ɪɚɫɩɨɥɚɝɚɟɬɫɹ�
ɜ� ɬɨɥɳɟ� ɩɪɚɜɨɣ� ɞɨɥɢ�� ɦɟɠɞɭ� ɩɟɪɜɵɦ� ɢ� ɜɬɨɪɵɦ� ɷɬɚɠɚɦɢ� ɜɟɬɜɟɣ�
ɜɨɪɨɬɧɨɣ� ɜɟɧɵ�� ɇɢɠɧɹɹ� ɩɟɱɟɧɨɱɧɚɹ� ɜɟɧɚ� ɮɨɪɦɢɪɭɟɬɫɹ� ɫɨ� ɫɬɨɪɨɧɵ�
ɜɢɫɰɟɪɚɥɶɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɞɨɥɢ� ɢ� ɪɚɫɩɨɥɨɠɟɧɚ� ɧɢɠɟ� ɜɟɬɜɟɣ�
ɜɨɪɨɬɧɨɣ� ɜɟɧɵ�� Ʌɟɜɚɹ� ɩɟɱɟɧɨɱɧɚɹ� ɜɟɧɚ� ɮɨɪɦɢɪɭɟɬɫɹ� ɜ� ɥɟɜɨɣ� ɞɨɥɟ�

ɩɟɱɟɧɢ�� ɚ� ɫɪɟɞɧɹɹ� ±� ɢɡ� ɞɜɭɯ� ɩɪɢɬɨɤɨɜ�� ɜɵɯɨɞɹɳɢɯ� ɢɡ� ɩɪɚɜɨɣ� ɢ�
ɤɜɚɞɪɚɬɧɨɣ�ɞɨɥɟɣ�ɩɟɱɟɧɢ��Ɉɛɪɚɡɭɸɬɫɹ� ɜɟɧɵ�ɩɪɢ� ɫɥɢɹɧɢɢ�ɨɬ� �� ɞɨ���
ɩɪɢɬɨɤɨɜ� ɩɟɪɜɨɝɨ� ɩɨɪɹɞɤɚ�� ɧɚɡɵɜɚɟɦɵɟ� ɫɬɜɨɥɚɦɢ� �Ƚɭɝɭɲɜɢɥɢ�Ʌ�Ʌ���
�������ɉɪɢɬɨɤɢ�ɩɟɪɜɨɝɨ�ɩɨɪɹɞɤɚ�ɨɛɪɚɡɭɸɬɫɹ�ɩɪɢ�ɫɥɢɹɧɢɢ�ɜɟɧ���������
ɢ�ɦɟɥɤɢɯ�ɜɟɧ���ɩɨɪɹɞɤɚ��ɉɪɢ�ɷɬɨɦ�ɜɟɧɵ��±��ɩɨɪɹɞɤɚ�ɩɟɪɟɩɥɟɬɚɸɬɫɹ�
ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ� ɢ� ɦɟɥɤɢɦɢ� ɜɟɬɜɹɦɢ� ɜɨɪɨɬɧɨɣ� ɜɟɧɵ�� ɩɟɱɟɧɨɱɧɨɣ�
ɚɪɬɟɪɢɢ�� ɉɪɚɜɚɹ� ɢ� ɧɢɠɧɹɹ� ɩɟɱɟɧɨɱɧɵɟ� ɜɟɧɵ� ɜɩɚɞɚɸɬ� ɜ� ɧɢɠɧɸɸ�
ɩɨɥɭɸ�ɜɟɧɭ�ɩɨ�ɨɬɞɟɥɶɧɨɫɬɢ�ɢɥɢ�ɫɨɟɞɢɧɢɜɲɢɫɶ�ɜ�ɨɞɧɭ�ɜɟɧɭ��ɋɪɟɞɧɹɹ�
ɜɟɧɚ� ɩɟɱɟɧɢ� ɮɨɪɦɢɪɭɟɬɫɹ� ɢɡ� ɩɪɢɬɨɤɨɜ� ɨɬ� ɩɪɚɜɨɣ� ɢ� ɥɟɜɨɣ� ɞɨɥɟɣ�
ɩɟɱɟɧɢ� ɢ� ɢɦɟɟɬ� ɫɥɨɠɧɵɟ� ɚɧɚɬɨɦɢɱɟɫɤɢɟ� ɫɨɨɬɧɨɲɟɧɢɹ� ɫ� ɜɟɬɜɹɦɢ�
ɜɨɪɨɬɧɨɣ� ɜɟɧɵ�� ɜɩɚɞɚɟɬ� ɜ� ɧɢɠɧɸɸ� ɩɨɥɭɸ� ɜɟɧɭ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ��
Ʌɟɜɚɹ�ɩɟɱɟɧɨɱɧɚɹ�ɜɟɧɚ���ɜɥɢɜɚɟɬɫɹ�ɨɞɧɨɣ�ɢɥɢ��±��ɜɟɧɚɦɢ��ȼ�ɨɞɧɨɦ�ɢɡ�
ɱɟɬɵɪɟɯ�ɨɬɩɪɟɩɚɪɢɪɨɜɚɧɧɵɯ�ɨɪɝɚɧɨɜ�ɩɟɱɟɧɢ��ɧɟɫɤɨɥɶɤɨ�ɩɟɱɟɧɨɱɧɵɯ�
ɜɟɧ� ɪɚɡɞɟɥɶɧɨ� ɜɵɲɥɢ� ɢɡ� ɩɚɪɟɧɯɢɦɵ� ɩɟɱɟɧɢ�� ɚ� ɡɚɬɟɦ� ɫɥɢɥɢɫɶ� ɜ�
ɨɞɢɧ� ɫɨɫɭɞ�� ɩɟɪɟɞ� ɜɩɚɞɟɧɢɟɦ� ɜ� ɧɢɠɧɸɸ� ɩɨɥɭɸ� ɜɟɧɭ�� ȼɵɜɨɞɵ�� Ɉ�
ɜɚɪɢɚɧɬɚɯ� ɜɵɯɨɞɚ� ɜɟɧ� ɢɡ� ɩɟɱɟɧɢ� ɫɥɟɞɭɟɬ� ɩɨɦɧɢɬɶ� ɢ� ɭɱɢɬɵɜɚɬɶ� ɩɪɢ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɹɯ�ɧɚ�ɩɟɱɟɧɢ��Ɉɛɳɢɣ�ɫɬɜɨɥ�ɩɟɱɟɧɨɱɧɨɣ�ɜɟɧɵ�
ɦɨɠɧɨ�ɩɪɢɧɹɬɶ�ɡɚ�ɨɞɧɭ�ɢɡ�ɩɟɱɟɧɨɱɧɵɯ�ɜɟɧ�ɢ�ɩɟɪɟɜɹɡɚɬɶ�ɩɪɢ�ɪɟɡɟɤɰɢɢ�
ɤɚɤɨɣ�ɥɢɛɨ�ɨɞɧɨɣ�ɞɨɥɢ�

+(3$7,&�9(,16
1�6��$WD\DQ
6FLHQWL¿F�$GYLVRU�²�&DQG%LRO6FL��$VVRF��3URI��/�<��%RJDW\U
.XEDQ�6WDWH�0HGLFDO�8QLYHUVLW\��.UDVQRGDU��5XVVLD

,QWURGXFWLRQ��7KH�GDWD�RQ� WKH�DQDWRP\�RI� WKH�KHSDWLF�YHLQV� LV�YHU\�EULHI�
DQG�FRQWUDGLFWRU\��7KH�LQWHUZHDYLQJ�RI�WKH�KHSDWLF�YHLQV�ZLWK�WKH�EUDQFKHV�
RI�WKH�SRUWDO�YHLQ�DQG�KHSDWLF�DUWHU\�PDNHV�VXUJLFDO�DFFHVV�YHU\�GLI¿FXOW��
+RZHYHU�� DFFRUGLQJ� WR� (�'��0R]KDLVNRJR� ������� DQG� /�/�� *XJXVKYLOL�
��������WKH�ORFDWLRQ�RI�WKH�OHIW�KHSDWLF�YHLQ�RYHU�WKH�VWHP�RI�WKH�SRUWDO�YHLQ�
DQG� LWV� OHIW� EUDQFK� DOORZV� \RX� WR� RYHUOD\� WKH� KHSDWR�SRUWDO� DQDVWRPRVLV�
ZLWKRXW�WKH�LVRODWLRQ�DQG�WKH�GLVVHFWLRQ�RI�WKH�SRUWDO�YHLQ��7KH�IXVLRQ�RI�WKH�
KHSDWLF�YHLQV�LQ�RQH�VWHP�EHIRUH�ÀRZLQJ�LQWR�WKH�LQIHULRU�YHQD�FDYD�ZDV�
DOVR�REVHUYHG�E\�/�/��*XJXVKYLOL���������$LP��7R�H[SORUH�WKH�IRUPDWLRQ��
WR� GH¿QH� WKH� SRVLWLRQ� RI� WKH� KHSDWLF� YHLQV� DQG� WR� VWXG\� WKH� VSRW� RI� WKH�
LQIHULRU�YHQD�FDYD�FRQÀXHQFH��0DWHULDOV�DQG�PHWKRGV��7KH�PDWHULDO�IRU�WKH�
UHVHDUFK�ZHUH�WKH�IRXU�OLYHUV�RI�WKH�FRUSVHV��7KH�JLYHQ�WDVN�ZDV�IXO¿OOHG�
E\�WKH�DQDWRPLFDO�GLVVHFWLRQ�PHWKRG��5HVXOWV��7KH�EORRG�ÀRZV�WR�WKH�OLYHU�
WKURXJK�WKH�SRUWDO�YHLQ�DQG�WKH�KHSDWLF�DUWHU\�SURSHU��7KH�RXWÀRZ�RI�EORRG�
IURP�WKH�OLYHU�LV�DFFRPSOLVKHG�E\�WKUHH�DQG�VRPHWLPHV�IRXU�KHSDWLF�YHLQV�
PHUJLQJ�ZLWK� WKH�VXESKUHQLF�SDUW�RI� WKH� LQIHULRU�YHQD�FDYD��7KH�YHQRXV�
RXWÀRZ�RI� WKH�ODUJHVW� OREH�RI� WKH�OLYHU�±� WKH�ULJKW�RQH�LV�UHDOL]HG�E\�WKH�
ULJKW� DQG� WKH� ERWWRP�KHSDWLF� YHLQV��5LJKW� KHSDWLF� YHLQ� LV� ORFDWHG� LQ� WKH�
PDVV�RI�WKH�ULJKW�OREH���EHWZHHQ�WKH�¿UVW�DQG�WKH�VHFRQG�ÀRRUV�RI�WKH�SRUWDO�
YHLQ�EUDQFKHV��/RZHU�KHSDWLF�YHLQ�LV�IRUPHG�E\�WKH�YLVFHUDO�VXUIDFH�RI�WKH�
VKDUH�DQG�LV�ORFDWHG�EHORZ�WKH�EUDQFKHV�RI�WKH�SRUWDO�YHLQ��/HIW�KHSDWLF�YHLQ�
LV�IRUPHG�LQ�WKH�OHIW�OREH�RI�WKH�OLYHU���DQG�WKH�PLGGOH�RQH�±�IURP�WKH�WZR�
FRQÀXHQWV�HPDQDWLQJ�IURP�WKH�ULJKW�OREH�RI�WKH�OLYHU�DQG�VTXDUH�OREH�RI�WKH�
OLYHU���7KHUH�DUH�IRUPHG�YHLQV�DW�WKH�FRQÀXHQFH�IURP�WZR�WR�¿YH�LQÀRZV��
FDOOHG�VWHPV��/�/�*XJXVKYLOL���������)LUVW�RUGHU�LQÀRZV�DUH�IRUPHG�DW�WKH�
FRQÀXHQFH�RI� YHLQV�RI� VHFRQG�� WKLUG�� IRUWK�RUGHU� DQG� VPDOO� YHLQV�RI� WKH�
¿WK�RUGHU��$W�WKDW��YHLQV�RI�WKH��WK�DQG�WKH��WK�RUGHU�DQG�VPDOO�EUDQFKHV�RI�
WKH�SRUWDO�YHLQ��KHSDWLF�DUWHU\��LQWHUZLQH��7KH�ULJKW�DQG�WKH�ERWWRP�KHSDWLF�
YHLQV�ÀRZ�LQWR�LQWR�WKH�LQIHULRU�YHQD�FDYD��HLWKHU�LQGLYLGXDOO\�RU�XQLWHG�LQWR�
RQH�YHLQ��7KH�PLGGOH�YHLQ�RI�OLYHU�LV�IRUPHG�IURP�FRQÀXHQWV�RI�WKH�ULJKW�
DQG�WKH�OHIW�OREHV�RI�WKH�OLYHU�DQG�KDV�D�FRPSOH[�DQDWRPLFDO�FRUUHODWLRQV�
ZLWK�WKH�EUDQFKHV�RI�WKH�SRUWDO�YHLQ��LW�DOVR�ÀRZV�LQWR�WKH�LQIHULRU�YHQD�FDYD�
LWVHOI��/HIW�KHSDWLF�YHLQ�LV�MRLQHG�E\�RQH�RU�WZR�WKUHH�YHLQV��,Q�RQH�RI�WKH�
IRXU�SUHSDUHG�OLYHUV��VHYHUDO�KHSDWLF�YHLQV�FDPH�VHSDUDWHO\�RXW�RI�WKH�OLYHU�
SDUHQFK\PD���DQG�WKHQ�PHUJHG�LQWR�RQH�VLQJOH�YHVVHO���EHIRUH�ÀRZLQJ�LQWR�
WKH�LQIHULRU�YHQD�FDYD��&RQFOXVLRQ��7KH�YDULDWLRQV�RI�YHLQV�H[LW�IURP�WKH�
OLYHU�VKRXOG�EH�UHPHPEHUHG�DQG�WDNHQ�LQWR�DFFRXQW�GXULQJ�OLYHU�VXUJHULHV��
&RPPRQ�VWHP�RI�WKH�KHSDWLF�YHLQ�FDQ�EH�PLVWDNHQ�IRU�RQH�RI�WKH�KHSDWLF�
YHLQV�DQG�FDQ�EH�WLHG�XS�ZKLOH�UHVHFWLQJ�DQ\�OREH�

ɉɈɅɂɆȿɊɇɈȿ� ȻȺɅɖɁȺɆɂɊɈȼȺɇɂȿ� ȺɇȺɌɈɆɂɑȿɋɄɂɏ�
ɆȺɄɊɈɉɊȿɉȺɊȺɌɈȼ� ɉɈɅɂɆȿɊȺɆɂ� ɌȿɏɇɂɑȿɋɄɈȽɈ�
ɇȺɁɇȺɑȿɇɂə�
Ⱥ�Ȼ��Ɇɭɫɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�í�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɋ��ɉɟɬɪɨɜ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɟɞɢɰɢɧɚ� ɧɟɦɵɫɥɢɦɚ� ɛɟɡ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɡɧɚɧɢɣ� ɜ�
ɨɛɥɚɫɬɢ�ɚɧɚɬɨɦɢɢ�ɱɟɥɨɜɟɤɚ��Ɉɫɧɨɜɧɵɦ�ɩɪɟɞɦɟɬɨɦ�ɢɡɭɱɟɧɢɹ�ɹɜɥɹɟɬɫɹ�
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ɧɚɝɥɹɞɧɨɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɟ� ɩɨɫɨɛɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɟɩɚɪɚɬɵ�
ɯɪɚɧɹɬɫɹ� ɜ� ɪɚɫɬɜɨɪɚɯ� ɮɨɪɦɚɥɢɧɚ�� ɱɬɨ� ɢɦɟɟɬ� ɪɹɞ� ɫɭɳɟɫɬɜɟɧɧɵɯ�
ɧɟɞɨɫɬɚɬɤɨɜ��ɉɪɟɞɥɚɝɚɟɬɫɹ�ɦɟɬɨɞɢɤɚ� ɩɨɥɢɦɟɪɧɨɝɨ� ɛɚɥɶɡɚɦɢɪɨɜɚɧɢɹ�
ɛɢɨɦɚɬɟɪɢɚɥɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɨɥɢɦɟɪɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɢɫɚɬɶ� ɬɟɯɧɢɤɭ� ɩɨɥɢɦɟɪɧɨɝɨ� ɛɚɥɶɡɚɦɢɪɨɜɚɧɢɹ� ɩɨ�
ɦɟɬɨɞɢɤɟ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɧɚ�ɤɚɮɟɞɪɟ�ɨɩɟɪɚɬɢɜɧɨɣ�ɯɢɪɭɪɝɢɢ�ɋɚɦȽɆɍ�ɢ�
ɜɵɞɟɥɢɬɶ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɦɟɬɨɞɢɤɢ� ɮɨɪɦɚɥɢɧɢɡɰɢɢ�� ɚ� ɬɚɤɠɟ� ɚɧɚɥɨɝɢɱɧɵɯ� ɦɟɬɨɞɨɜ�
ɩɨɥɢɦɟɪɢɡɚɰɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɛɵɥɢ�ɜɵɞɟɥɟɧɵ�
ɫɥɟɞɭɸɳɢɟ� ɷɬɚɩɵ� ɩɨɥɢɦɟɪɧɨɝɨ� ɛɚɥɶɡɚɦɢɪɨɜɚɧɢɹ�� ��� Ʉɨɧɫɟɪɜɚɰɢɹ�
ɨɛɴɟɤɬɚ�ɜ�ɮɢɤɫɢɪɭɸɳɢɯ�ɮɨɪɦɚɥɢɧɫɨɞɟɪɠɚɳɢɯ�ɢ�ɫɩɢɪɬɨɜɵɯ�ɫɪɟɞɚɯ�
��� ɂɡɝɨɬɨɜɥɟɧɢɟ� ɩɪɟɩɚɪɚɬɨɜ� ��� Ɉɛɟɡɠɢɪɢɜɚɧɢɟ� ɢ� ɞɟɝɢɞɪɚɬɚɰɢɹ�
�ɷɮɢɪ�� ɚɰɟɬɨɧ�� ɫ� ɡɚɦɟɧɨɣ� ɧɚ� ɩɪɨɦɟɠɭɬɨɱɧɵɣ� ɪɚɫɬɜɨɪɢɬɟɥɶ�
�ɝɟɤɫɚɧ�� ɝɟɩɬɚɧ�� ��� ɉɨɥɢɦɟɪɧɨɟ� ɛɚɥɶɡɚɦɢɪɨɜɚɧɢɟ� ɬɟɯɧɢɱɟɫɤɢɦɢ�
ɫɢɥɨɤɫɚɧɨɜɵɦɢ� ɩɨɥɢɦɟɪɚɦɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɤɚɬɚɥɢɡɚɬɨɪɚ� ɉɟɧɬɚ� ɢ�
ɝɢɞɪɢɞɫɢɥɨɤɫɚɧɨɜɨɝɨ�ɨɥɢɝɨɦɟɪɚ�����ɉɨɥɢɦɟɪɢɡɚɰɢɹ��ɜɭɥɤɚɧɢɡɚɰɢɹ���ȼ�
ɩɪɟɞɚɝɚɟɦɨɣ�ɧɚɦɢ�ɦɟɬɨɞɢɤɟ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɬɟɯɧɢɱɟɤɢɟ�ɫɢɥɨɤɫɚɧɨɜɵɟ�
ɩɨɥɢɦɟɪɵ�� ɤɨɬɨɪɵɟ� ɲɢɪɨɤɨ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɚ� ɪɵɧɤɟ� ɢ� ɧɟɞɨɪɨɝɢ�� ɚ�
ɜ� ɢɡɜɟɫɬɧɨɣ� ɦɟɬɨɞɢɤɟ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɩɪɨɮɟɫɫɨɪɨɦ� Ƚɸɧɬɟɪɨɦ� ɮɨɧ�
ɏɚɝɟɧɫɨɦ�ɞɥɹ�ɩɨɥɢɦɟɪɧɨɝɨ�ɛɚɥɶɡɚɦɢɪɨɜɚɧɢɹ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɨɥɢɦɟɪɵ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɜ� Ɋɨɫɫɢɢ� ɧɟ� ɩɪɨɢɡɜɨɞɹɬɫɹ� ɜ�
ɩɪɨɦɵɲɥɟɧɧɵɯ�ɦɚɫɲɬɚɛɚɯ� ɢ� ɜɟɫɶɦɚ� ɞɨɪɨɝɨɫɬɨɹɳɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ��ȼ�
ɢɬɨɝɟ� ɭɦɟɧɶɲɚɸɬɫɹ� ɫɪɨɤɢ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ�
�ɞɨ� ���� ɦɟɫɹɰɟɜ��� Ɇɟɬɨɞɢɤɚ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɜɵɝɨɞɧɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɚɧɚɥɨɝɨɜ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɡɚ� ɪɭɛɟɠɨɦ� �ɧɚ� �� ɩɪɟɩɚɪɚɬ� ɨɬ� ����� ɪɭɛɥɟɣ��
ɚ� ɭ� ɚɧɚɥɨɝɨɜ� ɨɬ� ������ ɪɭɛɥɟɣ��� ɉɨɥɭɱɟɧɧɵɣ� ɩɪɟɩɚɪɚɬ� ɨɛɥɚɞɚɟɬ�
ɪɹɞɨɦ� ɩɪɟɢɦɭɳɟɫɬɜ� ɩɟɪɟɞ� ɮɨɦɚɥɢɧɫɨɞɟɪɠɚɳɢɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ��
ɩɪɟɩɚɪɚɬɵ�ɧɟ�ɬɨɤɫɢɱɧɵ��ɩɪɟɩɚɪɚɬɵ�ɥɢɲɟɧɵ�ɡɚɩɚɯɚ��ɨɛɥɚɞɚɟɬ�ɜɵɫɨɤɨɣ�
ɧɚɝɥɹɞɧɨɫɬɶɸ� ɢ� ɞɟɦɨɧɫɬɪɚɬɢɜɧɨɫɬɶɸ�� ɧɟ� ɢɡɦɟɧɹɟɬɫɹ� ɰɜɟɬ� ɢ� ɮɨɪɦɚ�
ɨɪɝɚɧɨɜ� ɢ� ɬɤɚɧɟɣ�� ɭ� ɩɪɟɩɚɪɚɬɨɜ� ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ� ɫɪɨɤ� ɯɪɚɧɟɧɢɹ� ɧɚ�
ɜɨɡɞɭɯɟ� ɛɟɡ� ɫɨɛɥɸɞɟɧɢɹ� ɫɩɟɰɢɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ�� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɫɪɨɤ�
ɷɤɫɩɥɭɚɬɚɰɢɢ� ɩɪɟɩɚɪɚɬɚ�� ɱɬɨ� ɞɟɥɚɟɬ� ɟɝɨ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɜɵɝɨɞɧɵɦ��
ȼɵɜɨɞɵ��Ⱥɧɚɥɢɡɢɪɭɹ�ɞɚɧɧɭɸ�ɦɟɬɨɞɢɤɭ��ɦɨɠɧɨ�ɩɪɟɞɩɨɥɨɠɢɬɶ��ɱɬɨ�ɨɧɚ�
ɩɪɟɜɨɫɯɨɞɢɬ�ɫɭɳɟɫɬɜɭɸɳɢɟ�ɚɧɚɥɨɝɢ�ɩɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɦ�ɤɪɢɬɟɪɢɹɦ��ɚ�
ɬɚɤɠɟ�ɩɨ�ɤɪɢɬɟɪɢɹɦ�ɤɚɱɟɫɬɜɚ�ɢ�ɛɟɡɜɪɟɞɧɨɫɬɢ��Ɇɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɚɧɧɨɝɨ� ɦɟɬɨɞɚ� ɞɥɹ� ɦɚɫɫɨɜɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ�
ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɞɥɹ� ɤɚɮɟɞɪ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�
ɦɟɞɢɰɢɧɫɤɢɯ�ɭɱɟɛɧɵɯ�ɡɚɜɟɞɟɧɢɣ�

$1$720,&$/�0$&5235(3$5$7,216�32/<0(5,&�
(0%$/0,1*�:,7+�7(&+1,&$/�32/<0(56
$�%��0XVDHY
6FLHQWL¿F�$GYLVRU�í�&DQG0HG6FL��$VVRF��3URI��(�6��3HWURY
6DPDUD�6WDWH�0HGLFDO�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ��7KH�PHGLFLQH�LV�LPSRVVLEOH�ZLWKRXW�IXQGDPHQWDO�NQRZOHGJH�
LQ�WKH�¿HOG�RI�KXPDQ�DQDWRP\��7KH�PDLQ�VXEMHFW�RI�VWXG\LQJ�LV�WKH�YLVXDO�
ELRORJLFDO�DLG��1RZDGD\V�SUHSDUDWLRQV�DUH�NHSW� LQ� IRUPDOLQXP�VROXWLRQV�
ZKLFK�KDV�D�QXPEHU�RI�GLVDGYDQWDJHV��:H�RIIHU�D�WHFKQLTXH�RI�SRO\PHULF�
HPEDOPLQJ� RI� ELRPDWHULDOV� XVLQJ� LQGXVWULDO� SRO\PHUV�� $LP�� 'HVFULEH�
WHFKQLTXH� RI� SRO\PHULF� HPEDOPLQJ� DFFRUGLQJ� WR� WKH� PHWKRG� XVHG� E\�
RSHUDWLYH�VXUJHU\�FKDLU�RI�6DP608�DQG� WR�PDUN�RXW�DGYDQWDJHV�RI� WKLV�
PHWKRG�FRPSDULQJ� WR� D� IRUPDOLQL]DWLRQ� WHFKQLTXH�DQG�RWKHU�PHWKRGV�RI�
SRO\PHUL]DWLRQ��0DWHULDOV�DQG�PHWKRGV��,Q�FRXUVH�WKH�ZRUN�WKH�IROORZLQJ�
VWDJHV� RI� SRO\PHULF� HPEDOPLQJ� ZHUH� DOORFDWHG�� ��� 2EMHFW� SUHVHUYDWLRQ�
LQ�¿[LQJ� IRUPDOLQXP�FRQWDLQLQJ�DQG�VSLULWXRXV�PHGLXPV�����3UHSDUDWLRQ�
SURGXFWLRQ�� ��� 'HIDWWLQJ� DQG� GHK\GUDWLRQ� �DHWKHU�� DFHWRQH�� ZLWK� WKH�
UHSODFHPHQW�E\�DQ�LQWHUPHGLDWH�GLVVROYHQW��KH[DQH��KHSWDQH������3RO\PHULF�
HPEDOPLQJ� E\� WHFKQLFDO� VLOR[DQH� SRO\PHUV�ZLWK� XVH� RI� WKH� FDWDO\VWV�� ���
3RO\PHUL]DWLRQ��YXOFDQL]DWLRQ���,Q�RXU�WHFKQLTXH�ZH�RIIHU�WR�XVH�WHFKQLFDO�
VLOR[DQH�SRO\PHUV�ZKLFK�DUH�ZLGHO\�SUHVHQWHG� LQ� WKH�PDUNHW�DQG�QRW� VR�
H[SHQVLYH�� ZKHUHDV� LQ� D� ZHOO�NQRZQ� WHFKQLTXH� RIIHUHG� E\� SURIHVVRU�
*XQWHU�IRQ�+DJHQV�IRU�SRO\PHULF�HPEDOPLQJ�PHGLFDO�SRO\PHUV�DUH�XVHG��
7KH\�DUH�YHU\�H[SHQVLYH�DQG�QRW�LQ�D�ZLGH�FRPPHUFH��5HVXOWV��7HUPV�RI�
SURGXFWLRQ�RI�DQDWRPLF�SUHSDUDWLRQV�DUH�GHFUHDVHG��WLOO��í��PRQWK���:KDW�
LV�PRUH��WKH�WHFKQLTXH�LV�HFRQRPLFDOO\�IDYRUDEOH�FRQFHUQLQJ�WR�LWV�DQDORJV�
����� (XUR� IRU� �� SUHSDUDWLRQ�� DQG� DQDORJV� FRVWV� DERXW� ���� (XUR� IRU� ��
SUHSDUDWLRQ���7KH�SUHSDUDWLRQ�SRVVHVVHV�D�VHULHV�RI�DGYDQWDJHV�FRPSDULQJ�
WR�IRUPDOLQXP�SUHSDUDWLRQV��SUHSDUDWLRQV�DUH�QRW�WR[LF��SUHSDUDWLRQV�KDYH�
QR�VPHOO��EHWWHU�YLVXDOL]HG��FRORU�DQG�IRUP�RI�RUJDQV�DQG�WLVVXHV�GRHVQ¶W�
FKDQJH�� SUHSDUDWLRQV� KDYH� DQ� XQOLPLWHG� SHULRG� RI� VWRUDJH� RQ� RSHQ� DLU�
ZLWKRXW� WKH�SRVVLELOLW\�RI�NHHSLQJ� WKHP� LQ� VSHFLDO� FRQGLWLRQV�� HFRQRPLF�
DGYDQWDJHV��&RQFOXVLRQ��$QDO\]LQJ�WKLV�WHFKQLTXH�LW�LV�SRVVLEOH�WR�DVVXPH�
WKDW�LW�VXUSDVVHV�H[LVWLQJ�DQDORJV�LQ�HFRQRPLF�FULWHULD��DQG�DOVR�IURP�WKH�
SRLQW� RI� YLHZ�RI� TXDOLW\� DQG�KDUPOHVVQHVV�� ,W� LV� SRVVLEOH� WR� UHFRPPHQG�

WKH�XVH�RI�WKLV�PHWKRG�IRU�PDVV�SURGXFWLRQ�RI�DQDWRPLF�SUHSDUDWLRQV�IRU�
PRUSKRORJLFDO�FKDLUV�RI�PHGLFDO�XQLYHUVLWLHV�

ȼɅɂəɇɂȿ�ɌɊȺɇɋɉɅȺɇɌɂɊɈȼȺɇɇɕɏ�ɁȼȿɁȾɑȺɌɕɏ�
ɄɅȿɌɈɄ�ɉȿɑȿɇɂ�ɇȺ�ɊȿȽȿɇȿɊȺɐɂɘ�ɉȿɑȿɇɂ�
ɉɈɋɅȿ�ɑȺɋɌɂɑɇɈɃ�ȽȿɉȺɌɗɄɌɈɆɂɂ�ɂ�ȼȼȿȾȿɇɂə�
��ȺɐȿɌɂɅȺɆɂɇɈɎɅɍɈɊȿɇȺ
ɗ�ɂ��ɒɚɪɢɩɨɜɚ��Ⱥ�Ɋ��Ɇɭɯɚɦɟɞɨɜ��Ɇ�Ɉ��Ɇɚɜɥɢɤɟɟɜ��Ʉ�ɇ��ɋɚɣɮɭɥɥɢɧɚ��
Ⱥ�Ⱥ��Ɍɢɬɨɜɚ��Ƚ�Ɉ��ɉɟɜɧɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�Ɇ��Ƚɚɡɢɡɨɜ
Ʉɚɡɚɧɫɤɢɣ��ɉɪɢɜɨɥɠɫɤɢɣ��Ɏɟɞɟɪɚɥɶɧɵɣ�ɍɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɤɬɭɚɥɶɧɵɦ�ɜɨɩɪɨɫɨɦ�ɫɨɜɪɟɦɟɧɧɨɣ�ɝɟɩɚɬɨɥɨɝɢɢ�ɹɜɥɹɟɬɫɹ�
ɩɨɢɫɤ� ɧɨɜɵɯ� ɢ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ� ɨɛɨɫɧɨɜɚɧɧɵɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɩɟɱɟɧɢ��Ɉɞɧɢɦ�ɢɡ�ɬɚɤɢɯ�ɦɟɬɨɞɨɜ�ɦɨɠɟɬ�ɫɬɚɬɶ�ɤɥɟɬɨɱɧɚɹ�
ɬɟɪɚɩɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɡɜɟɡɞɱɚɬɵɯ� ɤɥɟɬɨɤ� ɩɟɱɟɧɢ� �ɁɄɉ��� ɱɬɨ�
ɫɜɹɡɚɧɨ�ɫ�ɢɯ�ɜɨɡɦɨɠɧɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ�ɤ�ɩɨɩɭɥɹɰɢɢ�ɪɟɝɢɨɧɚɥɶɧɵɯ�
ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ�ɩɟɱɟɧɢ��ɗɤɫɩɟɪɢɦɟɧɬɵ�ɩɨ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�ɧɚɬɢɜɧɵɯ�
ɁɄɉ�ɩɨɞɬɜɟɪɞɢɥɢ�ɢɯ�ɭɱɚɫɬɢɟ�ɜ�ɪɟɝɟɧɟɪɚɰɢɢ�ɩɟɱɟɧɢ�ɩɨɫɥɟ�ɱɚɫɬɢɱɧɨɣ�
ɝɟɩɚɬɷɤɬɨɦɢɢ� �ɑȽ��� Ɉɞɧɚɤɨ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɜɟɫɬɧɨɣ� ɪɨɥɶ� ɧɚɬɢɜɧɵɯ�
ɢ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ� LQ� YLYR� ɁɄɉ� ɩɪɢ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɢɯ� ɤɪɵɫɚɦ��
ɩɟɪɟɧɟɫɲɢɦ� ɨɩɟɪɚɰɢɸ� ɑȽ� ɢ� ɜɜɟɞɟɧɢɟ� ��ɚɰɟɬɢɥɚɦɢɧɨɮɥɭɨɪɟɧɚ�
�ȺȺɎ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɜɥɢɹɧɢɹ�ɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɧɧɵɯ�
ɁɄɉ� ɧɚ� ɚɤɬɢɜɧɨɫɬɶ� ɪɟɝɟɧɟɪɚɰɢɢ� ɩɟɱɟɧɢ� ɩɨɫɥɟ� ɑȽ� ɢ� ɜɜɟɞɟɧɢɹ�
ȺȺɎ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɚ� ɜɵɛɪɚɧɚ� ɤɥɚɫɫɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ�
ɨɫɬɪɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɹ� ɩɟɱɟɧɢ� ±� ɱɚɫɬɢɱɧɚɹ� ɝɟɩɚɬɷɤɬɨɦɢɹ�� ȼ� ɨɞɧɨɦ�
ɫɥɭɱɚɟ� ɩɪɨɢɡɜɨɞɢɥɢ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɸ� ɧɚɬɢɜɧɵɯ� ɁɄɉ�� ɜ� ɞɪɭɝɨɦ� ±�
ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�LQ�YLYR�ɁɄɉ��Ⱥɤɬɢɜɚɰɢɸ�ɩɪɨɜɨɞɢɥɢ�ɩɭɬɟɦ�ɜɜɟɞɟɧɢɹ�
ɜ� ɯɜɨɫɬɨɜɭɸ� ɜɟɧɭ� ɤɪɵɫ�ɞɨɧɨɪɨɜ� ɧɢɬɪɚɬɚ� ɫɜɢɧɰɚ�� ɜɵɞɟɥɟɧɢɟ� ɤɥɟɬɨɤ�
ɨɫɭɳɟɫɬɜɥɹɥɢ� ɱɟɪɟɡ� ��ɟ� ɫɭɬɨɤ� ɩɨɫɥɟ� ɷɬɨɝɨ��ɉɟɪɟɞ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ�
ɤɥɟɬɤɢ� ɬɪɚɧɫɮɟɰɢɪɨɜɚɥɢ� ɝɟɧɨɦ� ɡɟɥɟɧɨɝɨ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɛɟɥɤɚ�
�*)3��� ɋ� ɰɟɥɶɸ� ɛɥɨɤɚɞɵ� ɩɪɨɥɢɮɟɪɚɰɢɢ� ɝɟɩɚɬɨɰɢɬɨɜ� ɤɪɵɫɚɦ�
ɪɟɰɢɩɢɟɧɬɚɦ� ɡɚ� �� ɞɧɟɣ� ɞɨ� ɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɜɧɭɬɪɢɛɪɸɲɢɧɧɨ�
ɜɜɨɞɢɥɢ�ȺȺɎ��ɀɢɜɨɬɧɵɯ� ɜɵɜɨɞɢɥɢ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɱɟɪɟɡ� ��� ��� ���
���������ɫɭɬɨɤ�ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɁɄɉ��ɉɚɪɚɮɢɧɨɜɵɟ�ɫɪɟɡɵ�ɨɤɪɚɲɢɜɚɥɢ�
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɧɬɢɬɟɥ� ɤ� ɞɟɫɦɢɧɭ� ±�
ɦɚɪɤɟɪɭ� ɁɄɉ� ɢ� �$�60ܤ ±� ɦɚɪɤɟɪɭ� ɦɢɨɮɢɛɪɨɛɥɚɫɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ��
*)3��ɤɥɟɬɤɢ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɜ�ɩɚɪɟɧɯɢɦɟ�ɭɠɟ�ɧɚ�ɪɚɧɧɢɯ�ɫɪɨɤɚɯ�
���� ��ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɁɄɉ��� ȼ� ɯɨɞɟ� ɪɟɝɟɧɟɪɚɰɢɢ� ɩɟɱɟɧɢ� ɜɨ�
ɜɫɟɯ�ɝɪɭɩɩɚɯ�ɨɬɦɟɱɟɧɨ�ɭɜɟɥɢɱɟɧɢɟ�ɱɢɫɥɚ�ɞɟɫɦɢɧ�ɩɨɡɢɬɢɜɧɵɯ�ɤɥɟɬɨɤ�
ɜ� ɩɚɪɟɧɯɢɦɟ�� ɉɪɢ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɧɚɬɢɜɧɵɯ� ɢ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�
ɁɄɉ�ɤɪɵɫɚɦ��ɩɟɪɟɧɟɫɲɢɦ�ɑȽ�ɢ�ɜɜɟɞɟɧɢɟ�ȺȺɎ��ɦɚɤɫɢɦɚɥɶɧɨɟ�ɱɢɫɥɨ�
ɬɚɤɢɯ�ɤɥɟɬɨɤ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɱɟɪɟɡ���ɟ�ɫɭɬɨɤ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɡɚɬɟɦ�
ɢɯ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɫɬɟɩɟɧɧɨ�ɫɧɢɠɚɥɨɫɶ��ɍ�ɠɢɜɨɬɧɵɯ��ɩɟɪɟɧɟɫɲɢɯ�ɑȽ�
ɛɟɡ� ɜɜɟɞɟɧɢɹ� ȺȺɎ�� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɞɟɫɦɢɧ�ɩɨɡɢɬɢɜɧɵɯ�
ɁɄɉ� ɫɨɯɪɚɧɹɥɨɫɶ� ɜ� ɩɟɱɟɧɢ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨ�� ɩɪɢ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�
ɧɚɬɢɜɧɵɯ�ɁɄɉ�ɞɨ���ɯ�ɫɭɬɨɤ��ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ�LQ�YLYR�ɁɄɉ�±�ɞɨ���ɯ�ɫɭɬɨɤ�
ɜɤɥɸɱɢɬɟɥɶɧɨ��ɇɢ�ɜ�ɨɞɧɨɣ�ɝɪɭɩɩɟ�ɧɢ�ɧɚ�ɨɞɧɨɦ�ɢɡ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�
ɫɪɨɤɨɜ�60ܤ�$�ɩɨɡɢɬɢɜɧɵɟ�ɦɢɨɮɢɛɪɨɛɥɚɫɬɵ�ɧɟ�ɜɵɹɜɥɟɧɵ��ȼɵɜɨɞɵ��
Ɍɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɤɚɤ� ɧɚɬɢɜɧɵɯ�� ɬɚɤ� ɢ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ� LQ� YLYR� ɁɄɉ�
ɫɬɢɦɭɥɢɪɭɟɬ�ɪɟɝɟɧɟɪɚɬɨɪɧɵɟ�ɩɪɨɰɟɫɫɵ�ɜ�ɩɟɱɟɧɢ�ɛɟɡ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�
ɮɢɛɪɨɡɚ�

,1)/8(1&(�2)�75$163/$17('�+(3$7,&�67(//$7(�&(//6�
21�/,9(5�5(*(1(5$7,21�$)7(5�3$57,$/�+(3$7(&720<�
$1'���$&(7</$0,12)/825(1�,1-(&7,21
(�,�� 6KDULSRYD��$�5��0XNKDPHGRY��0�2��0DYOLNHHY�� .�1�� 6D\IRXOOLQD��
$�$��7LWRYD��*�2��3HYQHY�
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�,�0��*D]L]RY
.D]DQ��9ROJD�UHJLRQ��)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD

,QWURGXFWLRQ��$FWXDO� SUREOHP� RI�PRGHUQ� KHSDWRORJ\� LV� WR� ¿QG� QHZ� DQG�
SDWKRJHQHWLF� WUHDWPHQW� RI� OLYHU� GLVHDVHV�� 2QH� RI� WKHVH� PHWKRGV� FRXOG�
EH� FHOO� WKHUDS\�ZLWK�XVLQJ�KHSDWLF� VWHOODWH� FHOOV� �+6&��� WKDW� DUH� WKRXJKW�
WR�EH�UHJLRQDO�VWHP�FHOO�RI� WKH� OLYHU��([SHULPHQWV�RQ�IUHVKO\� LVRODWHG�UDW�
+6&� WUDQVSODQWDWLRQ� FRQ¿UPHG� WKHLU� SDUWLFLSDWLRQ� LQ� OLYHU� UHJHQHUDWLRQ�
DIWHU� SDUWLDO� KHSDWHFWRP\� �3+��� +RZHYHU�� WKH� UROH� RI� IUHVKO\� LVRODWHG�
DQG�DFWLYDWHG�LQ�YLYR�+6&�WUDQVSODQWDWLRQ�WR�UDWV�XQGHUJRLQJ�3+�DQG�WKH�
LQMHFWLRQ�RI���DFHW\ODPLQRÀXRUHQ��$$)��LV�VWLOO�XQNQRZQ��$LP��7R�VWXG\�
WKH� LQÀXHQFH�RI� WUDQVSODQWHG�+6&�RQ�DFWLYLW\�RI� OLYHU� UHJHQHUDWLRQ�DIWHU�
3+� DQG�$$)� LQMHFWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� %HIRUH� WUDQVSODQWDWLRQ�
+6&�ZHUH� ODEHOHG� E\� WKH� JHQH� RI� (QKDQFHG�*UHHQ� )OXRUHVFHQW� 3URWHLQ�
�*)3���:H� VHOHFWHG� WKH� FODVVLFDO�PRGHO� RI� DFXWH� OLYHU� GDPDJH� ±� SDUWLDO�
KHSDWHFWRP\��,Q�RQH�FDVH��ZH�WUDQVSODQWHG�QDWLYH�+6&��LQ�WKH�RWKHU�±�LQ�YLYR�
DFWLYDWHG�+6&���$FWLYDWLRQ�ZDV�FDUULHG�RXW�E\�OHDG�QLWUDWH�LQMHFWLRQ�LQWR�WKH�
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WDLO� YHLQ� RI� UDWV� GRQRU��+6&�ZHUH� LVRODWHG� �� GD\V� WKHUHDIWHU��7R� LQKLELW�
KHSDWRF\WH�SUROLIHUDWLRQ� LQ� WKH� UHFLSLHQW� UDWV��DQLPDOV�ZHUH�DGPLQLVWHUHG�
LQWUDSHULWRQHDOO\�$$)���GD\V�EHIRUH�DQG�DIWHU�VXUJHU\��7KH�DQLPDOV�ZHUH�
VDFUL¿FHG�DIWHU���������������DQG����GD\V�DIWHU�WKH�WUDQVSODQWDWLRQ�RI�+6&��
3DUDI¿Q�VOLFHV�ZHUH�VWDLQHG�E\�LPPXQRKLVWRFKHPLVWU\�ZLWK�DQWLERGLHV�WR�
GHVPLQ� ±�PDUNHU� RI� +6&� DQG� �$�60ܤ ��P\R¿EUREODVW�PDUNHU�� 5HVXOWV��
*)3�KHSDWRF\WHV�ZHUH�GHWHFWHG��IRXQG��VWDLQHG��LQ�OLYHU�SDUHQFK\P�HYHQ�
DW�WKH�¿UVW�GD\V�DIWHU�WUDQVSODQWDWLRQ��$OO�JURXSV�VKRZHG�DQ�LQFUHDVH�LQ�WKH�
QXPEHU�RI�GHVPLQ���SRVLWLYH�FHOOV�LQ�WKH�SDUHQFK\PD��$IWHU�WUDQVSODQWDWLRQ�
RI� IUHVKO\� LVRODWHG� DQG� DFWLYDWHG� +6&� WR� UDWV� DIWHU� 3+� DQG� $$)�

DGPLQLVWUDWLRQ��WKH�PD[LPXP�QXPEHU�RI�VXFK�FHOOV�ZDV�IRXQG���GD\V�DIWHU�
VXUJHU\��WKHQ�WKHLU�QXPEHU�JUDGXDOO\�GHFUHDVHG��'HVPLQ�SRVLWLYH�+6&�LQ�
DQLPDOV� DIWHU� 3+�ZLWKRXW�$$)� LQMHFWLRQ� UHWDLQHG� LQ� WKH� OLYHU� ORQJHU�� LQ�
FDVH�RI�IUHVKO\�LVRODWHG�+6&�WUDQVSODQWDWLRQ�±�WLOO�WKH��WK�GD\��DIWHU�LQ�YLYR�
DFWLYDWHG�+6&�WUDQVSODQWDWLRQ���WLOO�WKH��WK�GD\��,Q�DOO�WKH�JURXSV�60ܤ�$�
SRVLWLYH�P\R¿EUREODVWV�ZHUH�QRW�GHWHFWHG��&RQFOXVLRQ��7UDQVSODQWDWLRQ�RI�
QDWLYH�DQG�DFWLYDWHG�+6&�VWLPXODWHV�OLYHU�UHJHQHUDWLRQ�DQG�FRQWULEXWHV�WR�
KHSDWRF\WHV�UHSRSXODWLRQ�ZLWKRXW�WKH�ULVN�RI�OLYHU�¿EURVLV�
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ȻɂɈɗɌɂɑȿɋɄɂȿ�ȺɋɉȿɄɌɕ�ɂɆɂȾɀȺ�ȼɊȺɑȺ�ɉɋɂɏɂȺɌɊȺ
ɍ�ɋ��Ɇɨɫɤɜɢɬɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ɋɭɠɟɧɤɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʌɢɬɟɪɚɬɭɪɧɵɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�� ɱɬɨ� ɫɭɳɟɫɬɜɭɟɬ�
ɬɟɧɞɟɧɰɢɹ� ɧɟɝɚɬɢɜɧɨɝɨ� ɜɨɫɩɪɢɹɬɢɹ� ɪɚɡɥɢɱɧɵɦɢ� ɫɥɨɹɦɢ� ɧɚɫɟɥɟɧɢɹ�
ɤɚɤ�ɫɚɦɨɣ�ɩɫɢɯɢɚɬɪɢɢ��ɬɚɤ�ɢ�ɦɟɬɨɞɨɜ�ɬɟɪɚɩɢɢ��ɢɫɩɨɥɶɡɭɟɦɵɯ�ɜɪɚɱɚɦɢ�
ɩɫɢɯɢɚɬɪɚɦɢ��5�*��3ULHVW�HW�DO����������ɗɬɚ�ɬɟɧɞɟɧɰɢɹ�ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ�
ɢ� ɦɟɞɢɰɢɧɫɤɢɦ� ɫɨɨɛɳɟɫɬɜɨɦ� �*�)�� .RHVNH� HW� DO��� ������ '�� &XOVKDZ�
HW� DO��� ������� ɂɫɤɚɠɟɧɧɨɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɩɫɢɯɢɚɬɪɢɢ� ɢɝɪɚɟɬ�
ɡɧɚɱɢɬɟɥɶɧɭɸ� ɪɨɥɶ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɩɪɢɜɟɪɠɟɧɧɨɫɬɢ� ɨɛɪɚɳɟɧɢɹ�
ɤ� ɩɪɟɞɫɬɚɜɢɬɟɥɹɦ�©ɧɟɬɪɚɞɢɰɢɨɧɧɨɣ�ɦɟɞɢɰɢɧɵª� �6��5DMDJRSDO� HW� DO���
������-�/��&XWOHU�HW�DO����������ɚ�����ɜɪɚɱɟɣ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ�ɩɪɨɮɢɥɹ�
ɩɪɹɦɨ� ɪɟɤɨɦɟɧɞɭɸɬ� ɦɟɬɨɞɵ� ɧɟɬɪɚɞɢɰɢɨɧɧɨɣ� ɦɟɞɢɰɢɧɵ� ɞɥɹ� ɫɜɨɢɯ�
ɩɚɰɢɟɧɬɨɜ��)��0HQQLWL�,SSROLWR�HW�DO���������3�5��6DUVLQD�HW�DO��������� ,��
,VHSSDWR� HW� DO��� ������� ɱɬɨ� ɹɜɥɹɟɬɫɹ�ɧɚɪɭɲɟɧɢɟɦ�ɜɪɚɱɟɛɧɨɣ� ɷɬɢɤɢ� �3��
3RVDG]NL�HW�DO����������ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɚɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ�
ɩɨ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢɦɢɞɠɚ� ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ� ɢ� ɩɫɢɯɢɚɬɪɢɢ� ɫɪɟɞɢ�
ɧɚɫɟɥɟɧɢɹ� ɢ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɫɨɨɛɳɟɫɬɜɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɇɟɬɨɞɨɦ� ɚɧɨɧɢɦɧɨɝɨ� ɨɩɪɨɫɚ� �ɚɜɬɨɪɫɤɚɹ� ɚɧɤɟɬɚ�� ɨɛɫɥɟɞɨɜɚɧɨ� �����
ɱɟɥɨɜɟɤ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ���������������ɥɟɬ��ɢɡ�ɧɢɯ������±�ɧɚɫɟɥɟɧɢɟ�
Ȼɟɥɝɨɪɨɞɫɤɨɣ�ɨɛɥɚɫɬɢ������±�ɫɬɭɞɟɧɬɵ�ɫɬɚɪɲɢɯ�ɤɭɪɫɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɮɚɤɭɥɶɬɟɬɚ� Ȼɟɥɝɨɪɨɞɫɤɨɝɨ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ�� ����
±� ɩɚɰɢɟɧɬɵ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɨɬɞɟɥɟɧɢɹ� Ȼɟɥɝɨɪɨɞɫɤɨɣ� ɨɛɥɚɫɬɧɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� �ȻɈɄɉɇȻ��� ��� ±�
ɜɪɚɱɢ�ɩɫɢɯɢɚɬɪɵ��ɉɪɢɦɟɧɹɥɢɫɶ�ɨɛɳɟɧɚɭɱɧɵɟ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
�ɤɨɦɩɚɪɚɬɢɜɧɵɣ� ɚɧɚɥɢɡ��� ɦɟɬɨɞɵ� ɦɟɞɢɰɢɧɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�
�ɨɩɢɫɚɬɟɥɶɧɚɹ� ɫɬɚɬɢɫɬɢɤɚ�� ɤɪɢɬɟɪɢɣ� Ȥ���� ɂɡɭɱɚɥɫɹ� ɤɨɪɩɨɪɚɬɢɜɧɵɣ��
ɬɨɜɚɪɧɵɣ��ɥɢɱɧɵɣ�ɢɦɢɞɠ�ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɞɥɹ� ɨɛɳɟɫɬɜɚ� ɧɚɢɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɢɦɢɞɠɟ� ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ�
ɢɦɟɸɬ� ɜɵɫɨɤɢɣ� ɢɧɬɟɥɥɟɤɬ�� ɭɱɟɧɚɹ� ɫɬɟɩɟɧɶ�� ɡɜɚɧɢɟ�� ɡɪɟɥɵɣ� ɜɨɡɪɚɫɬ��
ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɨɬɡɵɜɵ�� ɚ� ɩɨɥɶɡɨɜɚɬɟɥɢ� ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ�
ɩɪɟɞɩɨɱɢɬɚɸɬ� ɦɨɥɨɞɨɣ� ɜɨɡɪɚɫɬ�� ɷɦɨɰɢɨɧɚɥɶɧɵɣ� ɫɬɢɥɶ� ɨɛɳɟɧɢɹ��
ɡɧɚɧɢɟ�ɢɧɨɫɬɪɚɧɧɵɯ�ɹɡɵɤɨɜ��ɫɦɟɠɧɵɟ�ɫɩɟɰɢɚɥɶɧɨɫɬɢ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�
ɡɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ������ ɧɚɫɟɥɟɧɢɹ� ɧɚɫɬɨɪɨɠɟɧɧɨ� ɨɬɧɨɫɹɬɫɹ� ɤ�
ɜɪɚɱɚɦ�ɩɫɢɯɢɚɬɪɚɦ��ɭɫɦɚɬɪɢɜɚɹ�ɭ�ɧɢɯ�©ɫɬɪɚɧɧɨɫɬɢª�ɢ�©ɩɫɢɯɢɱɟɫɤɢɟ�
ɨɬɤɥɨɧɟɧɢɹª��ɚ�ɫɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�����ɩɪɢɩɢɫɵɜɚɸɬ�ɜɪɚɱɭ�ɩɫɢɯɢɚɬɪɭ�
ɩɫɢɯɢɱɟɫɤɢɟ� ɨɬɤɥɨɧɟɧɢɹ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ���� ɧɚɫɟɥɟɧɢɹ� ɫɱɢɬɚɸɬ�� ɱɬɨ�
ɩɪɨɮɟɫɫɢɸ� ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ� ɜɵɛɢɪɚɸɬ� ɥɸɞɢ� ɫ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦɢ�
ɩɪɨɛɥɟɦɚɦɢ�� ɚɧɚɥɨɝɢɱɧɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɩɪɢɞɟɪɠɢɜɚɟɬɫɹ� ɢ� ����
ɩɚɰɢɟɧɬɨɜ�� ɂɡ� ɧɚɫɟɥɟɧɢɹ� ɩɪɟɞɩɨɱɢɬɚɸɬ� ɨɛɪɚɳɚɬɶɫɹ� ɡɚ� ɩɨɦɨɳɶɸ�
ɤ� ɩɪɟɞɫɬɚɜɢɬɟɥɹɦ� ɧɟɬɪɚɞɢɰɢɨɧɧɨɣ� ɩɪɚɤɬɢɤɢ� ±� ���� ɢ� ������ ɤ�
ɪɟɥɢɝɢɨɡɧɵɦ�ɞɟɹɬɟɥɹɦ��ɚ�ɢɡ�ɩɚɰɢɟɧɬɨɜ�±������ɢ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
�S��������� Ⱦɥɹ� ɜɪɚɱɟɣ�ɩɫɢɯɢɚɬɪɨɜ� ɢɯ� ɢɦɢɞɠ� ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ��
ɛɨɥɶɲɟ� ɨɬɪɚɠɚɟɬ� ɫɭɛɴɟɤɬɢɜɧɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� �ɜɵɫɨɤɢɟ� ɪɟɣɬɢɧɝ��
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɪɚɛɨɬɵ� ɢ� ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɫɬɶ�� ɨɠɢɞɚɧɢɟ� ɜɵɫɨɤɨɣ�
ɨɩɥɚɬɵ� ɬɪɭɞɚ�� ɡɞɨɪɨɜɵɣ� ɨɛɪɚɡ� ɠɢɡɧɢ�� ɡɧɚɧɢɟ� ɢɧɨɫɬɪɚɧɧɵɯ� ɹɡɵɤɨɜ��
ɝɭɦɚɧɧɨɫɬɶ���ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɬɪɭɞɧɨɫɬɹɦɢ�ɨɩɪɟɞɟɥɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ�
ɪɚɛɨɬɵ� ɢ� ɞɢɫɬɚɧɰɢɪɨɜɚɧɢɟɦ� ɨɬ� ɨɛɳɟɫɨɦɚɬɢɱɟɫɤɨɣ� ɥɟɱɟɛɧɨɣ� ɫɟɬɢ��
ȼɵɜɨɞɵ�� ɂɦɢɞɠ� ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ� ɪɚɡɥɢɱɚɟɬɫɹ� ɜ� ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ�
ɧɚɫɟɥɟɧɢɹ��ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�ɢ�ɜɨ�ɜɪɚɱɟɛɧɨɦ�
ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɦ� ɫɨɨɛɳɟɫɬɜɟ�� ɇɚɢɛɨɥɶɲɟɟ� ɞɨɜɟɪɢɟ� ɤ� ɜɪɚɱɚɦ�
ɩɫɢɯɢɚɬɪɚɦ�ɢɫɩɵɬɵɜɚɸɬ�ɩɚɰɢɟɧɬɵ��Ⱦɥɹ�ɨɩɬɢɦɢɡɚɰɢɢ�ɢɦɢɞɠɚ�ɜɪɚɱɚ�
ɩɫɢɯɢɚɬɪɚ�ɢ�ɩɫɢɯɢɚɬɪɢɢ�ɧɟɨɛɯɨɞɢɦɨ�ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɢɦ�
ɧɚ� ɫɥɟɞɭɸɳɢɯ� ɭɪɨɜɧɹɯ�� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� �ɢɦɢɞɠ� ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ�
ɫɥɭɠɛɵ� ɜ� ɫɬɪɚɧɟ� ɜ� ɰɟɥɨɦ��� ɦɟɫɬɧɨɦ� �ɪɟɤɥɚɦɚ� ɢ� ɩɨɩɭɥɹɪɢɡɚɰɢɹ�
ɲɢɪɨɤɨɝɨ� ɫɩɟɤɬɪɚ� ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ� ɢ� ɩɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ��� ɥɢɱɧɨɦ� �ɮɨɪɦɢɪɨɜɚɧɢɟ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ� ɫɬɚɧɞɚɪɬɚ�
ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ��
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%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 7KH� OLWHUDWXUH� GDWD� VKRZ� WKDW� WKH� WKHUH� LV� D� WHQGHQF\� RI�
QHJDWLYH� SHUFHSWLRQ� E\� YDULRXV� SRSXODWLRQ� JURXSV� RI� SV\FKLDWU\� DQG�
WKHUDSHXWLF�PHWKRGV�XVHG�E\�SV\FKLDWULVWV��5�*�3ULHVW�HW�DO����������7KLV�
WHQGHQF\� LV� VXSSRUWHG� E\� WKH� PHGLFDO� FRPPXQLW\� �*�)�� .RHVNH� HW� DO���
������'��&XO�VKDZ�HW�DO����������'HIRUPHG�UHSUHVHQWDWLRQ�DERXW�SV\FKLDWU\�
SOD\V�D�VLJQL¿FDQW�UROH�LQ�IRUPDWLRQ�DGKHUHQFH�DFFHVV�WR�PHPEHUV�RI�WKH�
³QRQFRQYHQWLRQDO�PHGLFLQH´��6��5DMDJRSDO�HW�DO���������-�/��&XWOHU�HW�DO���
�����������RI�SK\VLFLDQV�GLUHFWO\�UHFRPPHQGHG�IRU�WKHLU�SDWLHQWV�PHWKRGV�
RI�QRQFRQYHQWLRQDO�PHGLFLQH��)��0HQQLWL�,SSROLWR�HW�DO���������3�5��6DUVLQD�
HW� DO��� ������ ,�� ,VHSSDWR� HW� DO��� ������� ZKLFK� YLRODWHV�PHGLFDO� HWKLFV� �3��
3RVDG]NL� HW� DO��� �������$LP�� 'HYHORS� UHFRPPHQGDWLRQV� IRU� RSWLPL]LQJ�
WKH� LPDJH� RI� WKH� SV\FKLDWULVW� DQG� SV\FKLDWU\� DPRQJ� WKH� SRSXODWLRQ� DQG�
WKH� PHGLFDO� FRPPXQLW\��0DWHULDOV� DQG� PHWKRGV�� 7KH� ¿YH� KXQGUHG� DQG�
WKLUWHHQ�������SHRSOH�ZKR�DUH�OLYLQJ�LQ�%HOJRURG�UHJLRQ�DQG�����VWXGHQWV�
RI� WKH�PHGLFDO� IDFXOW\������SDWLHQWV�RI�PHQWDO�FOLQLF�DQG����SV\FKLDWULVW�
±�WRWDO������DW�DJH�IURP����WR���������������SHRSOH�ZHUH�LQWHUYLHZHG�E\�
VRFLRORJLF�PHWKRG��DQRQ\PRXV�TXHVWLRQQDLUH���*HQHUDO�VFLHQWL¿F�PHWKRGV�
UHVHDUFK��FRPSDUDWLYH�DQDO\VLV���PHWKRGV�RI�PHGLFDO�VWDWLVWLFV��GHVFULSWLYH�
VWDWLVWLFV�� WKH� FULWHULRQ� Ȥ��� DUH� XVHG�� &RUSRUDWH�� WUDGHPDUN�� SHUVRQDO�
LPDJH� RI� D� SV\FKLDWULVW� EHHQ� VWXGLHG�� 5HVXOWV�� )RXQG� WKDW� LQ� WKH� LPDJH�
RI� WKH� SV\FKLDWULVW� WKH� JUHDWHVW� YDOXH� WR� VRFLHW\� KDYH� KLJK� LQWHOOLJHQFH��
GHJUHH�� UDQN�� DGXOW� DJH�� SRVLWLYH� IHHGEDFN�� DQG� IRU� PHQWDO� KHDOWK� FDUH�
XVHUV� SUHIHU� \RXQJ� DJH�� HPRWLRQDO� FRPPXQLFDWLRQ� VW\OH�� NQRZOHGJH� RI�
IRUHLJQ� ODQJXDJHV�� UHODWHG� VSHFLDOWLHV�� $W� WKH� VDPH� WLPH�� D� VLJQL¿FDQW�
SDUW� ������ RI� WKH� SRSXODWLRQ� ZDWFKIXOO\� WR� SV\FKLDWULVWV�� VHHLQJ� WKHP�
©VWUDQJHª�DQG�©PHQWDO�DEQRUPDOLWLHVª��DQG�����RI�SDWLHQWV�DWWULEXWHG�WR�
D�SV\FKLDWULVW�PHQWDO�GLVRUGHU��,Q�DGGLWLRQ������RI�WKH�SRSXODWLRQ�EHOLHYH�
WKDW�WKH�SURIHVVLRQ�RI�D�SV\FKLDWULVW�FKRVHQ�E\�SHRSOH�ZLWK�SV\FKRORJLFDO�
SUREOHPV�� D� VLPLODU� SRLQW� RI� YLHZ� LV� VKDUHG� E\� ����RI� SDWLHQWV��2I� WKH�
SRSXODWLRQ�SUHIHU�VHHN� WKH�KHOS�RI�PHPEHUV�RI�XQFRQYHQWLRQDO�SUDFWLFHV�
±� ���� DQG� ������� WR� UHOLJLRXV� OHDGHUV�� DQG� IURP� SDWLHQWV� ±� ����� DQG�
�������UHVSHFWLYHO\��S���������)RU�SV\FKLDWULVWV�WKHLU�LPDJH�LV�LQGH¿QLWHO\��
UHÀHFWV�PRUH�VXEMHFWLYH�SHUFHSWLRQV��KLJK�UDWLQJ��HI¿FLHQF\�DQG�UHVLVWDQFH�
WR� VWUHVV�� KLJK� ZDJHV� H[SHFWDWLRQV�� KHDOWK\� OLIH�� NQRZOHGJH� RI� IRUHLJQ�
ODQJXDJHV�� KXPDQLW\��� GXH� WR� GLI¿FXOWLHV� LQ� GHWHUPLQLQJ� SHUIRUPDQFH��
DQG� GLVWDQFLQJ� IURP� VRPDWLF� WUHDWPHQW� QHWZRUN�� &RQFOXVLRQ�� ,PDJH� RI�
SV\FKLDWULVW�YDULHV� LQ�YLHZV�RI� WKH�SRSXODWLRQ��RI�XVHUV�RI�PHQWDO�KHDOWK�
FDUH��LQ�D�PHGLFDO�DQG�SV\FKLDWULF�FRPPXQLW\��3DWLHQWV�H[SHULHQFHG�JUHDWHVW�
FUHGLELOLW\�WR�SV\FKLDWULVW��7R�RSWLPL]H�LPDJH�SV\FKLDWULVW�DQG�SV\FKLDWU\��
WKH\� QHHG� VWUDWHJLF� PDQDJHPHQW� DW� WKH� IROORZLQJ� OHYHOV�� QDWLRQDO� �WKH�
LPDJH� RI� SV\FKLDWULF� VHUYLFHV� LQ� WKH� ZKROH� FRXQWU\��� ORFDO� �DGYHUWLVLQJ�
DQG�SURPRWLRQ�RI�D�ZLGH�UDQJH�RI�SV\FKLDWULF�DQG�SV\FKRORJLFDO�FDUH���DQG�
SHUVRQDO��WKH�IRUPDWLRQ�RI�WKH�SURIHVVLRQDO�VWDQGDUG�RI�WKH�SV\FKLDWULVW��

ɂɇȾɂȼɂȾɍȺɅɖɇɈ�ɅɂɑɇɈɋɌɇɕȿ�ɎȺɄɌɈɊɕ�
ɋɌɂȽɆȺɌɂɁȺɐɂɂ�ɋɍɂɐɂȾȿɇɌɈȼ�ɆȿȾɂɐɂɇɋɄɂɆɂ�
ɋȿɋɌɊȺɆɂ�ɉɋɂɏɂȺɌɊɂɑȿɋɄɈȽɈ�ɋɌȺɐɂɈɇȺɊȺ
ȼ�ȼ��Ɋɭɠɟɧɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ə��Ɉɪɭɞɠɟɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɮɨɪɦɢɪɨɜɚɧɢɟ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ� ɫɜɹɡɚɧɨ� ɫ� ɜɨɡɪɚɫɬɚɸɳɟɣ� ɪɨɥɶɸ� ɫɪɟɞɧɟɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɩɟɪɫɨɧɚɥɚ� ɜ� ɭɫɥɨɜɢɹɯ� ɪɚɡɜɢɬɢɹ� ɫɟɫɬɪɢɧɫɤɨɝɨ� ɞɟɥɚ� ɢ� ɩɨɬɪɟɛɧɨɫɬɶɸ�
ɜ�ɤɚɱɟɫɬɜɟɧɧɨɦ�ɨɛɫɥɭɠɢɜɚɧɢɢ�ɢ�ɭɯɨɞɟ� �ɉɨɥɹɤɨɜ�ɂ�ȼ���ɑɟɪɧɨɜ�ȼ�ɇ���
������� ɬɟɦ� ɛɨɥɟɟ� ɱɬɨ� ɦɟɞɢɰɢɧɫɤɢɟ� ɫɟɫɬɪɵ� ɢɝɪɚɸɬ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ�
ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɝɪɚɦɦ� ɩɫɢɯɨɫɨɰɢɚɥɶɧɨɣ� ɬɟɪɚɩɢɢ� ɢ� ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɥɢɰ� ɫ� ɩɫɢɯɢɱɟɫɤɢɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� �Ɍ�Ⱥ�� ɋɨɥɨɯɢɧɚ�� ������� ɜ� ɬɨɦ�
ɱɢɫɥɟ�ɢ�ɫ�ɫɭɢɰɢɞɚɥɶɧɵɦ�ɩɨɜɟɞɟɧɢɟɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɤɚ�
ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɨɩɬɢɦɢɡɚɰɢɢ� ɨɬɧɨɲɟɧɢɹ� ɫɪɟɞɧɟɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɩɟɪɫɨɧɚɥɚ�ɤ�ɩɚɰɢɟɧɬɚɦ�ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɝɨ�ɫɬɚɰɢɨɧɚɪɚ��ɫɨɜɟɪɲɢɜɲɢɦ�
ɫɭɢɰɢɞɚɥɶɧɭɸ�ɩɨɩɵɬɤɭ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɟɬɨɞɨɦ�ɚɧɨɧɢɦɧɨɝɨ�
ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɨɩɪɨɲɟɧɨ�����ɦɟɞɢɰɢɧɫɤɢɯ�ɫɟɫɬɟɪ�ɩɫɢɯɢɚɬɪɢɱɟɫɤɢɯ�
ɛɨɥɶɧɢɰ� Ȼɟɥɝɨɪɨɞɫɤɨɣ� ɨɛɥɚɫɬɢ� �Ɋɨɫɫɢɹ�� ±� ��� ɱɟɥɨɜɟɤ� �ɩɟɪɜɚɹ�
ɝɪɭɩɩɚ�� ɢ� ɇɢɤɨɥɚɟɜɫɤɨɣ� �ɍɤɪɚɢɧɚ�� ±� ���� ɱɟɥɨɜɟɤ� �ɜɬɨɪɚɹ� ɝɪɭɩɩɚ��
ɨɛɥɚɫɬɟɣ�� ɉɪɟɞɴɹɜɥɹɥɢɫɶ� ɬɟɫɬɵ� ±�ɲɤɚɥɚ� ɫɚɦɨɭɜɚɠɟɧɢɹ� Ɋɨɡɟɧɛɟɪɝɚ��
ɲɤɚɥɚ� ɜɪɚɠɞɟɛɧɨɫɬɢ� Ʉɭɤɚ±Ɇɚɞɥɟɣ�� ɦɟɬɨɞɢɤɚ� ɞɢɚɝɧɨɫɬɢɤɢ�
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ɫɨɰɢɚɥɶɧɨɣ� ɮɪɭɫɬɪɢɪɨɜɚɧɧɨɫɬɢ� ȼɚɫɫɟɪɦɚɧɚ�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɦɚɬɟɪɢɚɥɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɤɪɢɬɟɪɢɹ� Ȥ�� ɞɥɹ�
ɬɚɛɥɢɰ� ɫɨɩɪɹɠɟɧɧɨɫɬɢ� �ɯ�� ɢ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɪɚɧɝɨɜɨɣ� ɤɨɪɪɟɥɹɰɢɢ�
ɋɩɢɪɦɟɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ�
±� ������ ɢ� ɩɨɥɨɜɢɧɚ� ɜɬɨɪɨɣ� ±� ������ ɧɟ� ɞɨɜɟɪɢɥɢ� ɛɵ� ɫɭɢɰɢɞɟɧɬɚɦ�
ɪɚɛɨɬɭ�ɧɚ�ɨɬɜɟɬɫɬɜɟɧɧɨɣ�ɞɨɥɠɧɨɫɬɢ�ɜ�ɫɭɞɟɛɧɨ�ɫɥɟɞɫɬɜɟɧɧɵɯ�ɨɪɝɚɧɚɯ�
�Ȥ� �������� S ������� ɢ� ɜɪɚɱɟɛɧɨɣ� ɫɮɟɪɟ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ������ ±� ɜ�
ɩɟɪɜɨɣ�ɢ�������±�ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɚɯ��Ȥ� ��������S ��������Ȼɨɥɶɲɢɧɫɬɜɨ�
ɪɟɫɩɨɧɞɟɧɬɨɜ�ɨɛɟɢɯ�ɝɪɭɩɩ�±�������ɡɚɩɪɟɬɢɥɢ�ɛɵ�ɪɚɛɨɬɭ�ɫɭɢɰɢɞɟɧɬɚɦ�
ɧɚ�ɤɨɦɚɧɞɢɪɫɤɢɯ�ɞɨɥɠɧɨɫɬɹɯ�ɜ�ȼɨɨɪɭɠɟɧɧɵɯ�ɫɢɥɚɯ��ɉɪɢ�ɷɬɨɦ�������
ɪɟɫɩɨɧɞɟɧɬɨɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ɢ� ������ ɜɬɨɪɨɣ� ɩɨɥɚɝɚɸɬ�� ɱɬɨ� ɞɥɹ�
ɨɝɪɚɧɢɱɟɧɢɹ� ɜ� ɪɚɛɨɬɟ� ɞɨɫɬɚɬɨɱɧɨ� ɫɭɢɰɢɞɚɥɶɧɨɣ� ɩɨɩɵɬɤɢ� �Ȥ� ������
S ��������ɚ�ɧɟ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɧɨɝɨ�ɩɫɢɯɢɱɟɫɤɨɝɨ�ɪɚɫɫɬɪɨɣɫɬɜɚ��ȼ�ɬɨ�
ɠɟ�ɜɪɟɦɹ�ɩɨɞɚɜɥɹɸɳɟɟ�ɛɨɥɶɲɢɧɫɬɜɨ�±�������ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɩɟɪɜɨɣ�
ɢ� ������ ɜɬɨɪɨɣ� ɝɪɭɩɩɵ� ɪɚɫɫɦɚɬɪɢɜɚɸɬ� ɩɨɩɵɬɤɭ� ɫɚɦɨɭɛɢɣɫɬɜɚ� ɤɚɤ�
ɨɬɹɝɱɚɸɳɢɣ�ɮɚɤɬɨɪ� ɞɥɹ� ɩɪɢɦɟɧɟɧɢɹ�ɦɟɪ� ɫɨɰɢɚɥɶɧɨɝɨ� ɨɝɪɚɧɢɱɟɧɢɹ�
�Ȥ� ������� S �������� Ɂɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɦɟɞɢɰɢɧɫɤɢɯ� ɫɟɫɬɟɪ� ɨɛɟɢɯ�
ɝɪɭɩɩ� ±� ������� ɫɱɢɬɚɸɬ� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɡɚɩɪɟɬɢɬɶ� ɫɭɢɰɢɞɟɧɬɚɦ�
ɢɦɟɬɶ� ɫɨɛɫɬɜɟɧɧɵɯ� ɞɟɬɟɣ�� Ʉɨɪɪɟɥɹɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ�
ɦɟɞɢɰɢɧɫɤɢɟ� ɫɟɫɬɪɵ�� ɧɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɵɟ� ɨɬɧɨɲɟɧɢɹɦɢ� ɫɨ� ɫɜɨɢɦɢ�
ɫɭɩɪɭɝɚɦɢ� �U �������S ��������ɞɟɬɶɦɢ� �U �������S �������ɢ�ɞɪɭɡɶɹɦɢ�
�U �������S �������ɩɨɥɚɝɚɸɬ��ɱɬɨ�ɨɛɳɟɧɢɟ�ɫ�ɫɭɢɰɢɞɟɧɬɚɦɢ�ɧɟɝɚɬɢɜɧɨ�
ɜɥɢɹɟɬ� ɧɚ� ɢɯ� ɩɫɢɯɢɤɭ�� ɇɟɭɞɨɜɥɟɬɜɨɪɟɧɧɵɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ��
ɫɥɨɠɢɜɲɢɦɢɫɹ�ɜ� ɝɨɫɭɞɚɪɫɬɜɟ�ɢ�ɨɛɳɟɫɬɜɟ��ɢ�ɢɦɟɸɳɢɟ�ɜɵɪɚɠɟɧɧɭɸ�
ɚɝɪɟɫɫɢɜɧɨɫɬɶ�� ɫɱɢɬɚɸɬ� ɫɚɦɨɭɛɢɣɫɬɜɨ� ɨɬɹɝɱɚɸɳɢɦ� ɮɚɤɬɨɪɨɦ� ɩɪɢ�
ɩɫɢɯɢɱɟɫɤɨɦ�ɡɚɛɨɥɟɜɚɧɢɢ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɫɨɰɢɚɥɶɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ�
�U ������S �������ɢ��U �������S �������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɇɟɞɢɰɢɧɫɤɢɟ�
ɫɟɫɬɪɵ�� ɨɬɧɨɫɹɳɢɟɫɹ� ɤ� ɫɭɢɰɢɞɟɧɬɚɦ� ɫ� ɩɪɟɧɟɛɪɟɠɟɧɢɟɦ�� ɫɱɢɬɚɸɬ�
ɫɚɦɨɭɛɢɣɫɬɜɨ� ɩɪɚɜɢɥɶɧɵɦ� ɜɵɛɨɪɨɦ� ɱɟɥɨɜɟɤɚ� ɜ� ɤɪɢɬɢɱɟɫɤɨɣ�
ɫɢɬɭɚɰɢɢ� �U ������� S �������� ɨɧɢ� ɠɟ� ɢɦɟɸɬ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɭɪɨɜɟɧɶ�
ɪɢɫɤɚ� ɫɨɜɟɪɲɟɧɢɹ� ɫɚɦɨɭɛɢɣɫɬɜɚ� ɜ� ɤɪɢɡɢɫɧɨɣ� ɫɢɬɭɚɰɢɢ� �U �������
S �������� ȼɵɹɜɥɟɧɚ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɝɨɬɨɜɧɨɫɬɢ�
ɫɨɜɟɪɲɟɧɢɹ� ɫɚɦɨɭɛɢɣɫɬɜɚ� ɜ� ɤɪɢɡɢɫɧɨɣ� ɫɢɬɭɚɰɢɢ� ɫ� ɧɢɡɤɢɦ�
ɭɪɨɜɧɟɦ� ɫɚɦɨɭɜɚɠɟɧɢɹ� �U ������� S ������� ɢ� ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶɸ�
ɨɬɧɨɲɟɧɢɹɦɢ� ɫ� ɪɨɞɢɬɟɥɹɦɢ� �U ������� S �������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɫɨɰɢɚɥɶɧɨ�ɮɪɭɫɬɪɢɪɨɜɚɧɧɵɟ��ɫ�
ɧɢɡɤɢɦ�ɭɪɨɜɧɟɦ�ɫɚɦɨɭɜɚɠɟɧɢɹ�ɢ�ɫɨɛɫɬɜɟɧɧɵɦ�ɫɭɢɰɢɞɚɥɶɧɵɦ�ɪɢɫɤɨɦ�
ɦɟɞɢɰɢɧɫɤɢɟ�ɫɟɫɬɪɵ�ɩɪɨɹɜɥɹɸɬ�ɧɢɡɤɭɸ�ɬɨɥɟɪɚɧɬɧɨɫɬɶ�ɤ�ɫɭɢɰɢɞɟɧɬɚɦ�
ɜ�ɚɫɩɟɤɬɟ�ɩɨɜɵɲɟɧɧɨɝɨ�ɤɨɧɬɪɨɥɹ��ɧɟɞɨɜɟɪɢɹ�ɢ�ɨɬɜɟɪɠɟɧɢɹ��Ɍɪɟɛɭɟɬɫɹ�
ɬɳɚɬɟɥɶɧɵɣ� ɩɨɞɛɨɪ� ɤɚɞɪɨɜ� ɫɪɟɞɧɟɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ɞɥɹ�
ɪɚɛɨɬɵ� ɜ� ɨɬɞɟɥɟɧɢɹɯ�� ɝɞɟ� ɩɪɨɯɨɞɹɬ� ɥɟɱɟɧɢɹ� ɥɢɰɚ� ɫ� ɩɫɢɯɢɱɟɫɤɢɦɢ�
ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�� ɫɨɜɟɪɲɢɜɲɢɟ� ɩɨɩɵɬɤɢ� ɫɚɦɨɭɛɢɣɫɬɜɚ�� ɚ� ɬɚɤɠɟ�
ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ� ɜ� ɨɛɥɚɫɬɢ� ɫɭɢɰɢɞɚɥɶɧɨɝɨ�
ɩɨɜɟɞɟɧɢɹ�

,1',9,'8$/�$1'�3(5621$/�)$&7256�2)�
67,*0$7,=$7,21�2)�68,&,'(56�%<�1856(6�2)�
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9�9��5X]KHQNRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�<��2UXGMHY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 7KH� UHIRUPLQJ� RI� GRPHVWLF� SV\FKLDWULF� FDUH� LV� FRQQHFWHG�
ZLWK� JURZLQJ� UROH� RI� PLGGOH� PHGLFDO� VWDII� LQ� FRQGLWLRQV� RI� QXUVLQJ¶V�
GHYHORSPHQW� DQG� UHTXLUHPHQW� LQ�TXDOLWLYH� FDUH� �3RO\DNRY� ,�9���&KHUQRY�
9�1��� ������� $� IRUWLRUL�� QXUVHV� SOD\� LPSRUWDQW� UROH� LQ� UHDOL]DWLRQ� RI�
SURJUDP�RI�SV\FKRVRFLDO�WKHUDS\�DQG�UHKDELOLWDWLRQ�RI�SHUVRQV�ZLWK�PHQWDO�
GLVRUGHUV�DQG�VXLFLGDO�EHKDYLRU�WRR��6RORFKLQD�7�$����������$LP��7KH�DLP�
RI�UHVHDUFK�±�WKH�GHYHORSPHQW�RI�PDQXDO�IRU�RSWLPL]DWLRQ�RI�UHODWLRQVKLS�
RI� SDUDPHGLFDO� SHUVRQQHO� WR� SV\FKLDWULF� SDWLHQWV�� ZKR� FRPPLWWHG�
VXLFLGH� DWWHPSW�� 0DWHULDOV� DQG� PHWKRGV�� 2QH� KXQGUHG� VHYHQW\� HLJKW�
QXUVHV�RI�SV\FKLDWULF�FOLQLFV�ZHUH� LQWHUYLHZHG�E\�PHWKRG�RI�DQRQ\PRXV�
TXHVWLRQQDLUH��LQ�%HOJRURG�UHJLRQ�±����QXUVHV��¿UVW�JURXS���LQ�1LNROD\HY�
UHJLRQ� ±� ���� QXUVHV� �VHFRQG� JURXS����7KH�5RVHQEHUJ� VHOI�HVWHHP� VFDOH��
7KH� &RRN±0HGOH\� KRVWLOLW\� VFDOH� DQG� WKH� :DVVHUPDQ¶V� WHFKQLTXH� IRU�
GLDJQRVLV� RI� VRFLDO� IUXVWUDWLRQ�ZHUH� XVHG� DV� WHVWV�� 6WDWLVWLFDO� SURFHVVLQJ�
RI� PDWHULDO� ZDV� FRQGXFWHG� ZLWK� KHOS� RI� FULWHULRQ� Ȥ�� IRU� WDEOHV� ZLWK�
FRQMXJDF\��ɯ�� DQG�ZLWK�6SHDUPDQ� UDQN� FRUUHODWLRQ� FRHI¿FLHQW��5HVXOWV��
7KH�PDMRULW\�RI�UHVSRQGHQWV�IURP�¿UVW�JURXS���������DQG�KDOI�RI�VHFRQG�
JURXS���������GLGQ¶W�WUXVW�WR�VHOI�GHVWUR\HUV�WKH�ZRUN�RQ�UHVSRQVLEOH�SRVW�
LQ� IRUHQVLF� LQYHVWLJDWLYH� DJHQFLHV� �Ȥ� �������� S ������� DQG� LQ� PHGLFDO�
VSKHUH��Ȥ� ��������S ��������ZKDW�FRUUHVSRQGHG�WR�������RI�LQWHUYLHZHG�
LQ� ¿UVW� JURXS� DQG� ������RI� LQWHUYLHZHG� LQ� VHFRQG� JURXS��7KH�PDMRULW\�
RI�UHVSRQGHQWV�LQ�ERWK�JURXSV���������ZRXOG�SURKLELW�ZRUN�E\�VXLFLGHUV�
RQ�FRPPDQG�SRVWV�LQ�PLOLWDU\�IRUFHV��0RUHRYHU��������RI�UHVSRQGHQWV�LQ�

¿UVW�JURXS�DQG�������RI�UHVSRQGHQWV�LQ�VHFRQG�JURXS�FRQVLGHUHG�WKDW�RQO\�
VXLFLGDO�DWWHPSW��QRW�GLDJQRVHG�PHQWDO�GLVRUGHU��ZDV�HQRXJK�IRU�UHVWULFWLRQ�
RI�ZRUN��Ȥ� �������S ��������6LPXOWDQHRXVO\��WKH�RYHUZKHOPLQJ�PDMRULW\�
RI�VXUYH\HG���������LQ�¿UVW�JURXS�DQG�������RI�VHFRQG�JURXS�FRQVLGHUHG�
WKH�VXLFLGDO�DWWHPSW�DV�DQ�DJJUDYDWLQJ�IDFWRU�IRU�XVLQJ�RI�VRFLDO�UHVWULFWLRQ�
�Ȥ� �������S ��������7KH�VLJQL¿FDQW�SDUW�RI�QXUVHV�LQ�ERWK�JURXSV���������
FRQVLGHUHG�LW�DSSURSULDWH�WR�EDQ�WKH�VXLFLGHUV�WR�KDYH�WKHLU�RZQ�FKLOGUHQ��
7KH�FRUUHODWLYH�DQDO\VLV�VKRZHG��WKDW�QXUVHV��XQVDWLV¿HG�E\�UHODWLRQVKLSV�
ZLWK� WKHLU� VSRXVHV� �U ������� S �������� FKLOGUHQ� �U ������� S ������� DQG�
IULHQGV� �U ������� S �������� EHOLHYHG� WKDW� FRPPXQLFDWLRQ�ZLWK� VXLFLGHUV�
LQÀXHQFHG� QHJDWLYHO\� RQ� WKHLU� SV\FKH�� 8QVDWLV¿HG� E\� FLUFXPVWDQFHV� LQ�
VRFLHW\� DQG� LQ� VWDWH�� DQG�ZKR�KDG� H[SUHVVHG� DJJUHVVLYHQHVV�� FRQVLGHUHG�
WKH�VXLFLGH�DV�DQ�DJJUDYDWLQJ�IDFWRU�DW�PHQWDO�GLVHDVH�IRU�XVLQJ�RI�VRFLDO�
UHVWULFWLRQV� �U ������ S ������ DQG� U ������� S ������ UHVSHFWLYHO\��� 7KH�
QXUVHV�� ZKR� UHODWHG� WR� VHOI�GHVWUR\HUV� ZLWK� QHJOHFW�� FRQVLGHUHG� WKDW�
VXLFLGH� ZDV� WKH� FRUUHFW� FKRLFH� RI� SHUVRQ� LQ� FULWLFDO� VLWXDWLRQ� �U �������
S �������� 7KH\� DOVR� KDG� VRPH� OHYHO� RI� VXLFLGH� ULVN� LQ� FULVLV� VLWXDWLRQ�
�U �������S ��������7KH�FRUUHODWLYH� UHODWLRQVKLS�RI� UHDGLQHVV� IRU� VXLFLGH�
LQ� FULVLV� VLWXDWLRQ�ZLWK� ORZ� OHYHO� RI� VHOI�HVWHHP� �U ������� S ������� DQG�
ZLWK� XQVDWLVIDFWLRQ� E\� UHODWLRQVKLS� ZLWK� SDUHQWV� �U ������� S �������
ZDV� UHYHDOHG�� &RQFOXVLRQ�� 7KHUHE\�� WKH� UHVHDUFK� VKRZHG�� WKDW� VRFLDOO\�
IUXVWUDWHG�QXUVHV�ZLWK�ORZ�OHYHO�RI�VHOI�HVWHHP�DQG�RZQ�VXLFLGDO�ULVN�KDG�
ORZ� WROHUDQFH� WR� VHOI�GHVWUR\HUV� LQ� DVSHFW� RI� LQFUHDVHG� FRQWURO��PLVWUXVW�
DQG�UHMHFWLRQ��7KH�WKRURXJK�FDVWLQJ�RI�QXUVLQJ�SHUVRQQHO�LV�YHU\�LPSRUWDQW�
IRU�ZRUN� LQ�GHSDUWPHQWV��ZKHUH�SDWLHQWV�ZLWK�PHQWDO�GLVRUGHUV�DQG�ZLWK�
VXLFLGH� KDYH� WKHUDS\�� 7KH� LQFUHDVLQJ� RI� OHYHO� RI� DZDUHQHVV� LQ� DUHD� RI�
VXLFLGDO�EHKDYLRU�PXVW�WDNH�SODFH�WRR�

ɋɊȺȼɇɂɌȿɅɖɇȺə�ɈɐȿɇɄȺ�ɗɆɈɐɂɈɇȺɅɖɇɈȽɈ�
ȼɕȽɈɊȺɇɂə�ɍ�ȼɊȺɑȿɃ�ȺɆȻɍɅȺɌɈɊɇɈȽɈ�ɉɊɂȿɆȺ�ɂ�
ɋɌȺɐɂɈɇȺɊȺ
ɇ�ȼ��Ȼɵɪɵɥɨɜɚ��ɇ�ɘ��Ɂɭɛɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ɋ�Ⱥ��ɒɚɦɫɭɬɞɢɧɨɜɚ
Ʉɢɪɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ʉɢɪɨɜ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɢɧɞɪɨɦ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� ±� ɷɬɨ� ɪɟɚɤɰɢɹ�
ɨɪɝɚɧɢɡɦɚ��ɜɨɡɧɢɤɚɸɳɚɹ�ɜɫɥɟɞɫɬɜɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɫɬɪɟɫɫɨɜ�ɫɪɟɞɧɟɣ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ��ɇɚ�ȿɜɪɨɩɟɣɫɤɨɣ�
ɤɨɧɮɟɪɟɧɰɢɢ� ȼɈɁ� ������ ɝ��� ɨɬɦɟɱɟɧɨ�� ɱɬɨ� ɫɬɪɟɫɫ�� ɫɜɹɡɚɧɧɵɣ� ɫ�
ɪɚɛɨɬɨɣ��ɹɜɥɹɟɬɫɹ�ɜɚɠɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɩɪɢɦɟɪɧɨ�ɞɥɹ�ɬɪɟɬɢ�ɬɪɭɞɹɳɢɯɫɹ�
ɫɬɪɚɧ� ȿɜɪɨɩɟɣɫɤɨɝɨ� ɫɨɸɡɚ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ���±
���� ɪɚɛɨɬɚɸɳɢɯ�� ɭ� ɜɪɚɱɟɣ�� ɉɨɫɬɨɹɧɧɨɟ� ɨɛɳɟɧɢɟ� ɫ� ɩɚɰɢɟɧɬɚɦɢ�
ɢ� ɤɨɥɥɟɝɚɦɢ� ɡɚɫɬɚɜɥɹɟɬ� ɬɪɚɬɢɬɶ� ɦɧɨɝɨ� ɷɦɨɰɢɨɧɚɥɶɧɵɯ� ɫɢɥ��
ɩɨɫɬɨɹɧɧɨɟ�ɜɪɟɦɹɩɪɨɜɨɠɞɟɧɢɟ�ɧɚ�ɥɸɞɹɯ�ɡɚɱɚɫɬɭɸ�ɩɪɢɜɨɞɢɬ�ɤ�ɬɨɦɭ��
ɱɬɨ�ɜɪɚɱɢ� ɡɚɦɵɤɚɸɬɫɹ�ɜ� ɫɟɛɟ��©ɨɬɝɨɪɚɠɢɜɚɸɬɫɹª�ɨɬ�ɨɤɪɭɠɚɸɳɢɯ�ɢ�
ɠɢɜɭɬ� ɜ� ɫɜɨɟɦ� ɫɩɨɤɨɣɧɨɦ�� ɡɚɤɪɵɬɨɦ� ɨɬ� ɜɫɟɯ�� ɦɢɪɟ�� ɱɬɨ�ɦɟɲɚɟɬ� ɢɦ�
ɩɨɥɧɨɰɟɧɧɨ�ɭɱɚɫɬɜɨɜɚɬɶ�ɜ�ɛɟɫɟɞɟ�ɫ�ɩɚɰɢɟɧɬɨɦ�ɢ�ɩɪɨɧɢɤɧɭɬɶɫɹ�ɤ�ɟɝɨ�
ɩɪɨɛɥɟɦɟ� ɫ� ɩɨɧɢɦɚɧɢɟɦ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɭɪɨɜɧɹ�
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� ɜɪɚɱɟɣ� ɚɦɛɭɥɚɬɨɪɧɨɝɨ� ɢ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ�
ɩɪɢɟɦɨɜ�� ɚ� ɬɚɤɠɟ� ɝɪɭɩɩ� ɜɪɚɱɟɣ�� ɪɚɡɥɢɱɚɸɳɢɯɫɹ� ɩɨ� ɜɨɡɪɚɫɬɭ��
ɫɬɚɠɭ� ɪɚɛɨɬɵ� ɢ� ɦɟɫɬɭ� ɩɪɨɠɢɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɯɨɞɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɨɩɪɨɲɟɧɵ�ɜɪɚɱɢ�ɚɦɛɭɥɚɬɨɪɧɨɝɨ�ɩɪɢɟɦɚ��ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ�ɤɨɬɨɪɵɯ�ɫɨɫɬɚɜɥɹɟɬ������ɝɨɞɚ��ɢ�ɜɪɚɱɢ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɩɪɢɟɦɚ��
ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɤɨɬɨɪɵɯ�ɫɨɫɬɚɜɢɥ������ɝɨɞɚ��ȼɫɟɝɨ����ɱɟɥɨɜɟɤ��Ⱦɥɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɟɩɟɧɢ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧ�
ɨɩɪɨɫɧɢɤ�Ȼɨɣɤɨ�ȼ�ȼ��©Ɇɟɬɨɞɢɤɚ�ɞɢɚɝɧɨɫɬɢɤɢ�ɭɪɨɜɧɹ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�
ɜɵɝɨɪɚɧɢɹª�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɜɨ� ɜɧɢɦɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɨɛɳɢɣ�
ɭɪɨɜɟɧɶ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�ɜɵɝɨɪɚɧɢɹ��ɞɚɧɧɵɟ�ɩɨ�ɬɪɟɦ�ɮɚɡɚɦ�ɫɬɪɟɫɫɚ�
ɢ����ɫɢɦɩɬɨɦɚɦ��ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɢɧɞɪɨɦ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�ɜɵɝɨɪɚɧɢɹ��
ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɩɪɨɜɟɞɟɧɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� 0LFURVRIW�
2I¿FH�([FHO�������Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɨɩɪɟɞɟɥɹɥɢ�
ɩɨ� ɪ�ɤɪɢɬɟɪɢɸ� ɋɬɶɸɞɟɧɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɪɨɜɟɧɶ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�
ɜɵɝɨɪɚɧɢɹ� ɜɪɚɱɟɣ� ɚɦɛɭɥɚɬɨɪɧɨɝɨ� ɩɪɢɟɦɚ� ɢ� ɫɬɚɰɢɨɧɚɪɚ�� ɩɨ�
ɩɨɥɭɱɟɧɧɵɦ�ɧɚɦɢ� ɞɚɧɧɵɦ�� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɫɪɟɞɧɟɦ� ɭɪɨɜɧɟ�� ɭ� ɜɪɚɱɟɣ�
ɚɦɛɭɥɚɬɨɪɧɨɝɨ� ɩɪɢɟɦɚ� ±� ��������� ɛɚɥɥɨɜ�� ɭ� ɜɪɚɱɟɣ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ�
ɩɪɢɟɦɚ�±������������ɛɚɥɥɚ��Ɂɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ�ɨɧ�ɭ�ɜɪɚɱɟɣ�ɩɨɫɥɟ����
ɥɟɬ�� ɚ� ɢɦɟɧɧɨ�� ��������� ɛɚɥɥɨɜ� ɩɪɨɬɢɜ� �������� ɛɚɥɥɨɜ� ɢ� ɧɚɢɛɨɥɟɟ�
ɜɵɪɚɠɟɧ�ɭ�ɜɪɚɱɟɣ�ɫɨ�ɫɬɚɠɟɦ�ɪɚɛɨɬɵ�ɛɨɥɟɟ����ɥɟɬ�±����������ɛɚɥɥɨɜ�
ɩɪɨɬɢɜ�����������ɛɚɥɥɨɜ��ɋɪɟɞɢ�ɜɪɚɱɟɣ�ɫɟɥɚ�ɢ�ɝɨɪɨɞɚ�ɷɦɨɰɢɨɧɚɥɶɧɨɟ�
ɜɵɝɨɪɚɧɢɟ� ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɨ� ɭ� ɜɪɚɱɟɣ� ɝɨɪɨɞɚ� ���������� ɛɚɥɥɨɜ���
ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɭɪɨɜɧɟɦ� ɟɝɨ� ɭ� ɜɪɚɱɟɣ� ɫɟɥɚ� ����������� ɛɚɥɥɨɜ���
Ɂɧɚɱɟɧɢɹ� ɹɜɥɹɸɬɫɹ� ɞɨɫɬɨɜɟɪɧɵɦɢ� �ɪ �������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɝɨɜɨɪɹɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɭɪɨɜɟɧɶ� ɨɛɳɟɝɨ�
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� ɭ� ɜɪɚɱɟɣ� ɪɚɡɥɢɱɧɵɯ� ɝɪɭɩɩ� ɩɨɞɥɟɠɢɬ�
ɤɚɱɟɫɬɜɟɧɧɨɣ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ� ɨɰɟɧɤɟ�� ɢ� ɨɩɪɨɫɧɢɤ� Ȼɨɣɤɨ� ȼ�ȼ��
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©Ɇɟɬɨɞɢɤɚ� ɞɢɚɝɧɨɫɬɢɤɢ� ɭɪɨɜɧɹ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹª�
ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɞɨɫɬɨɜɟɪɧɵɟ��ɜɨɫɩɪɨɢɡɜɨɞɢɦɵɟ�ɢ�ɫɨɩɨɫɬɚɜɢɦɵɟ�
ɪɟɡɭɥɶɬɚɬɵ��ɗɦɨɰɢɨɧɚɥɶɧɨɟ�ɜɵɝɨɪɚɧɢɟ�ɫɪɟɞɢ�ɜɪɚɱɟɣ�ɜɫɟɯ�ɩɪɨɮɟɫɫɢɣ�
ɢ�ɮɨɪɦ�ɪɚɛɨɬɵ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɛɵɬɶ�ɢ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɤɪɢɬɟɪɢɟɦ�ɢɯ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɝɨ� ɫɬɚɬɭɫɚ�� ɛɥɚɝɨɞɚɪɹ� ɱɟɦɭ�
ɦɨɠɧɨ�ɜɨɜɪɟɦɹ�ɩɪɢɧɹɬɶ�ɧɟɨɛɯɨɞɢɦɵɟ�ɦɟɪɵ�ɢ�ɩɪɟɞɭɩɪɟɞɢɬɶ�ɪɚɡɜɢɬɢɟ�
ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�

&203$5$7,9(�(9$/8$7,21�2)�(027,21$/�%851287�2)�
'2&7256�,1�2873$7,(17�$332,170(17�$1'�+263,7$/�
)25�,1�3$7,(176
1�9��%\U\ORYD��1�<��=XENRYD
6FLHQWL¿F�$GYLVRU�±�5�$��6KDPVXWGLQRYD�
.LURY�6WDWH�0HGLFDO�$FDGHP\��.LURY��5XVVLD

,QWURGXFWLRQ��7KH�V\QGURPH�RI�HPRWLRQDO�EXUQRXW�LV�D�UHDFWLRQ�WKDW�RFFXUV�
GXH�WR�SURORQJHG�H[SRVXUH�WR�RFFXSDWLRQDO�VWUHVV�RI�PHGLXP�LQWHQVLW\��2Q�
WKH�:+2�(XURSHDQ�&RQIHUHQFH� ������� LW�ZDV�PHQWLRQHG� WKDW� WKH� VWUHVV�
ZKLFK� LV� FDXVHG� ZLWK� ZRUN� LV� DQ� LPSRUWDQW� LVVXH� IRU� DERXW� D� WKLUG� RI�
ZRUNHUV� LQ� WKH�(XURSHDQ�8QLRQ��DPRQJ�ZKLFK� WKH�PRVW� IUHTXHQWO\� ���±
���� RI� HPSOR\HHV�� IRU� GRFWRUV�� &RQVWDQW� FRPPXQLFDWLRQ�ZLWK� SDWLHQWV�
DQG� FROOHDJXHV� LV� WKH� UHDVRQ� RI� VSHQGLQJ� D� ORW� RI� HPRWLRQDO� VWUHQJWK��
SHUPDQHQW�SDVWLPH�LQ�SXEOLF�RIWHQ� OHDGV� WR� WKH�IDFW� WKDW�GRFWRUV�EHFRPH�
UHVHUYHG��©GLVVRFLDWH�WKHPVHOYHVª�IURP�RWKHUV�DQG�OLYH�LQ�WKHLU�RZQ�TXLHW�
FORVHG� IURP� DQ\RQH�ZRUOG�ZKDW� SUHYHQWV� WKHP� IURP� IXOO\� SDUWLFLSDWLQJ�
LQ� D� FRQYHUVDWLRQ�ZLWK� D� SDWLHQW� DQG� XQGHUVWDQGLQJ� WKHLU� SUREOHP��$LP��
7KH�VWXG\�RI�OHYHO�RI�EXUQRXW�RXWSDWLHQW�DQG�LQSDWLHQW�PHGLFDO�GHYLFHV��DV�
ZHOO�DV�SK\VLFLDQ�JURXSV��GLIIHULQJ�LQ�DJH��ZRUN�H[SHULHQFH�DQG�/RFDWLRQ��
0DWHULDOV�DQG�PHWKRGV��'XULQJ�WKH�VWXG\�GRFWRUV�LQ�RXWSDWLHQW�DSSRLQWPHQW�
ZLWK� D�PHDQ� DJH� RI� ����� \HDUV�� DQG� GRFWRUV� LQ� KRVSLWDO� IRU� LQ�SDWLHQWV��
ZKRVH�DYHUDJH�DJH�ZDV������\HDUV��ZHUH�TXHVWLRQHG��$OO�LQ�DOO����SHRSOH�
ZHUH�TXHVWLRQHG��)RU�WKH�UHVHDUFK�RI�WKH�GHJUHH�RI�HPRWLRQDO�EXUQRXW�%R\NR�
9�9�¶V�TXHVWLRQQDLUH�©0HWKRGV�IRU�GLDJQRVLQJ�WKH�OHYHO�RI�EXUQRXWª��ZDV�
XVHG��7KH�JHQHUDO�OHYHO�RI�EXUQRXW��GDWD�RQ�WKUHH�SKDVHV�RI�VWUHVV�DQG����
V\PSWRPV��WKDW�PDNH�XS�WKH�HPRWLRQDO�EXUQRXW�V\QGURPH��ZHUH�WDNHQ�LQWR�
DFFRXQW�LQ�WKH�VWXG\��7KH�VWDWLVWLFDO�SURFHVVLQJ�ZDV�GRQH�ZLWK�0LFURVRIW�
2I¿FH�([FHO� ������5HOLDELOLW\� RI� VWDWLVWLFDO� GDWD�ZDV� GHWHUPLQHG�E\� WKH�
6W\XGHQW¶V�S�FULWHULRQ��5HVXOWV��7KH�OHYHO�RI�HPRWLRQDO�EXUQRXW�RI�GRFWRUV�
LQ�RXWSDWLHQW�DSSRLQWPHQW�DQG�KRVSLWDO�IRU�LQ�SDWLHQWV�LV�DYHUDJH�DFFRUGLQJ�
WR�RXU�GDWD��GRFWRUV�LQ�RXWSDWLHQW�DSSRLQWPHQW�±����������SRLQWV��GRFWRUV�
LQ�KRVSLWDO� IRU� LQ�SDWLHQWV� ±������������SRLQWV�� ,W� LV� VLJQL¿FDQWO\�KLJKHU�
IRU� GRFWRUV� DIWHU� ��� \HDUV�� QDPHO\� ��������� SRLQWV� DJDLQVW� ��������
SRLQWV��DQG� LV�PRVWO\� IRXQG�DW�GRFWRUV�ZLWK�ZRUN�H[SHULHQFH�RI�RYHU����
\HDUV�±����������SRLQWV�DJDLQVW�����������SRLQWV��$PRQJ�GRFWRUV�IURP�
YLOODJHV� DQG� FLWLHV� HPRWLRQDO� EXUQRXW� LV� PRVWO\� IRXQG� DW� GRFWRUV� IURP�
FLWLHV� ����������SRLQWV�� LQ�FRPSDULVRQ�ZLWK�GRFWRUV� IURP�YLOODJHV¶� OHYHO�
�����������SRLQWV���7KH�GDWD�DUH�UHOLDEOH��ɪ ��������&RQFOXVLRQ��7KXV��WKH�
GDWD�VXJJHVWV�WKDW�WKH�OHYHO�RI�JHQHUDO�HPRWLRQDO�EXUQRXW�DPRQJ�GRFWRUV�RI�
GLIIHUHQW�JURXSV�VKRXOG�EHFRPH�WKH�VXEMHFW�RI�WKH�TXDQWLWDWLYH�DVVHVVPHQW��
DQG� %R\NR� 9�9�¶V� TXHVWLRQQDLUH� ©0HWKRGV� IRU� GLDJQRVLQJ� WKH� OHYHO� RI�
HPRWLRQDO�EXUQRXWª��DOORZV�WR�JHW�UHOLDEOH��UHSURGXFLEOH�DQG�FRPSDUDEOH�
UHVXOWV��(PRWLRQDO�EXUQLQJ�RXW�DPRQJ�GRFWRUV�RI�DOO�SURIHVVLRQV�DQG�IRUPV�
RI�ZRUN�WDNHV�SODFH�WR�EH�DQG�LV�LPSRUWDQW�FULWHULRQ�RI�WKHLU�SV\FKRORJLFDO�
DQG� VWUHVV�UHVLVWDQW� VWDWXV� WKDQNV� WR� ZKDW� LW� LV� SRVVLEOH� WR� WDNH� LQ� WLPH�
QHFHVVDU\�PHDVXUHV�DQG�WR�SUHYHQW�GHYHORSPHQW�RI�DQ�XQGHVLUDEOH�VWDWH�

ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɕȿ�ɂ�ɅɂɑɇɈɋɌɇɕȿ�ɄȺɑȿɋɌȼȺ�
ȼɊȺɑȺ�ɋ�ɉɈɁɂɐɂɂ�ɋɈȼɊȿɆȿɇɇɈȽɈ�ɋɌɍȾȿɇɌȺ�ɆȿȾɂɄȺ
ɂ�ɋ��Ʉɪɚɜɱɟɧɤɨ��ȿ�Ⱥ��ɋɬɪɟɥɶɛɢɧɚ��ȼ�Ⱥ��Ʉɭɜɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɗ�ȼ��Ȼɭɥɚɧɨɜɚ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɷɬɢɤɨ�ɞɟɨɧɬɨɥɨɝɢɱɟɫɤɭɸ� ɩɨɡɢɰɢɸ�
ɫɨɜɪɟɦɟɧɧɵɯ� ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɤɨɜ� ɩɪɢ� ɜɵɛɨɪɟ� ɫɜɨɟɣ� ɛɭɞɭɳɟɣ�
ɩɪɨɮɟɫɫɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɨɧɢɦɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ�
ɫɬɭɞɟɧɬɨɜ�,±,,,�ɤɭɪɫɨɜ�ɌȽɆȺ��Q �����ɥɟɱɟɛɧɨɝɨ��ɅɎ���ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ�
�ɉɎ��� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� �ɋɎ�� ɢ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ� �ɎɎ��
ɮɚɤɭɥɶɬɟɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɦɧɟɧɢɸ� ɨɩɪɨɲɟɧɧɵɯ�� ɫɨɜɪɟɦɟɧɧɵɟ�
ɦɨɥɨɞɵɟ�ɥɸɞɢ�ɜɵɛɢɪɚɸɬ�ɩɪɨɮɟɫɫɢɸ�ɜɪɚɱɚ�ɩɨɬɨɦɭ�ɱɬɨ��ɜɫɟɝɞɚ�ɛɭɞɟɬ�
ɪɚɛɨɬɚ�±������ɢɦɟɸɬ�ɫɦɭɬɧɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɛɭɞɭɳɟɣ�ɩɪɨɮɟɫɫɢɢ�
±������ɪɨɞɢɬɟɥɢ�ɧɚɩɪɚɜɥɹɸɬ�±������ɋɬɭɞɟɧɬɵ�ɋɎ�ɧɚ�ɩɟɪɜɨɟ�ɦɟɫɬɨ�
ɩɨɫɬɚɜɢɥɢ�ɜɨɡɦɨɠɧɨɫɬɶ�ɯɨɪɨɲɟɝɨ� ɡɚɪɚɛɨɬɤɚ� �������Ɉɩɪɟɞɟɥɹɸɳɢɦ�
ɜ� ɫɜɨɟɦ� ɥɢɱɧɨɦ� ɜɵɛɨɪɟ� ɪɟɫɩɨɧɞɟɧɬɵ� ɫɱɢɬɚɸɬ�� ɩɪɨɫɬɨ� ɢɧɬɟɪɟɫɧɚɹ�
ɪɚɛɨɬɚ�� ɜɫɟɝɞɚ� ɛɭɞɟɬ� ɪɚɛɨɬɚ� ±� ��±���� ɅɎ�� ɉɎ�� ɎɎ�� ɯɨɪɨɲɢɣ�
ɡɚɪɚɛɨɬɨɤ�ɢ�ɫɨɜɟɬ�ɪɨɞɢɬɟɥɟɣ�±�����ɋɎ����±����ɨɬɪɢɰɚɸɬ�ɜɥɢɹɧɢɟ�

ɧɚ�ɜɵɛɨɪ�ɢɦɢ�ɩɪɨɮɟɫɫɢɢ�ɜɪɚɱɚ�ɩɪɢɦɟɪɚ��ɜɵɞɚɸɳɟɣɫɹ�ɜ�ɩɪɨɮɟɫɫɢɢ�
ɥɢɱɧɨɫɬɢ�� ɇɚ� ɜɨɩɪɨɫ�� ©Ɂɧɚɟɬɟ� ɥɢ� ɜɵ� ɜɵɞɚɸɳɢɯɫɹ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�
ɜɪɚɱɟɛɧɨɣ�ɫɩɟɰɢɚɥɶɧɨɫɬɢª�����ɨɬɜɟɬɢɥɢ��ɱɬɨ�ɧɟ�ɡɧɚɸɬ�����±�ɱɬɨ�ɧɟ�
ɢɧɬɟɪɟɫɭɸɬɫɹ� ɷɬɢɦ�� ���� ɭɤɚɡɚɥɢ�ɉɢɪɨɝɨɜɚ�� ���� ±�ɋɟɱɟɧɨɜɚ�� ��� ±�
ɉɚɜɥɨɜɚ������ɫɬɭɞɟɧɬɨɜ�ɉɎ�±�Ɋɨɲɚɥɹ�������ɭɤɚɡɚɥɢ�ɧɚ�ɡɚɜɢɫɢɦɨɫɬɶ�
ɭɪɨɜɧɹ�ɨɛɪɚɡɨɜɚɧɢɹ�ɫɬɭɞɟɧɬɚ�ɨɬ�ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ�ɩɪɟɩɨɞɚɜɚɬɟɥɹ�ɢ�
ɟɝɨ�ɭɜɥɟɱɟɧɧɨɫɬɢ�ɫɜɨɟɣ�ɩɪɨɮɟɫɫɢɟɣ������±�ɧɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɢɦɟɬɶ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ� ɩɪɢɦɟɪ� ɫɬɚɪɲɟɝɨ� ɤɨɥɥɟɝɢ�� ɫɬɚɜɹ� ɧɚ� �� ɦɟɫɬɨ�
ɨɩɵɬ� ɫɬɚɪɲɟɝɨ� ɤɨɥɥɟɝɢ�� ɧɚ� ��ɨɟ� ±� ɧɚɫɬɚɜɥɟɧɢɹ�� ɧɚ� ��ɟ� ±� ɧɚɝɥɹɞɧɵɣ�
ɩɪɢɦɟɪ�� Ɋɟɫɩɨɧɞɟɧɬɵ� ɫɱɢɬɚɸɬ�� ɱɬɨ� ɞɥɹ� ɩɨɥɧɨɰɟɧɧɨɝɨ� ɨɜɥɚɞɟɧɢɹ�
ɫɩɟɰɢɚɥɶɧɨɫɬɶɸ� ɜɪɚɱɚ�� ɧɟɨɛɯɨɞɢɦɨ� ɞɨɫɬɚɬɨɱɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɩɪɚɤɬɢɤɢ� �ɧɚ� ��ɨɦ� ɦɟɫɬɟ��� ɦɚɫɬɟɪɫɬɜɨ� ɩɪɟɩɨɞɚɜɚɬɟɥɹ� �ɧɚ� ��ɨɦ���
ɭɫɢɞɱɢɜɨɫɬɶ� ɢ� ɧɚɥɢɱɢɟ� ɞɨɫɬɚɬɨɱɧɨɝɨ� ɜɪɟɦɟɧɢ� ɧɚ� ɭɱɟɛɭ� �ɧɚ� ��ɟɦ���
ɑɬɨɛɵ� ɫɬɚɬɶ� ɯɨɪɨɲɢɦ� ɜɪɚɱɨɦ� ���� ɫɱɢɬɚɸɬ� ɧɟɨɛɯɨɞɢɦɵɦ� ɢɦɟɬɶ�
ɥɸɛɨɜɶ� ɤ� ɩɪɨɮɟɫɫɢɢ�� ���� ±� ɯɨɪɨɲɭɸ� ɩɪɚɤɬɢɱɟɫɤɭɸ� ɛɚɡɭ�� ���� ±�
ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɡɧɚɧɢɣ�� ɬɨɥɶɤɨ� ��� ɭɤɚɡɚɥɢ� ɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɢɦɟɬɶ� ɥɸɛɨɜɶ� ɤ� ɥɸɞɹɦ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɫɪɟɞɢ� ɥɢɱɧɨɫɬɧɵɯ�
ɤɚɱɟɫɬɜ� ɜɪɚɱɚ� ɛɨɥɶɲɢɧɫɬɜɨ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɧɚ� ��ɨɟ� ɦɟɫɬɨ� ɩɨɫɬɚɜɢɥɢ�
ɨɛɪɚɡɨɜɚɧɧɨɫɬɶ��ɧɚ���ɨɟ�±�ɫɢɥɶɧɨɟ�ɱɭɜɫɬɜɨ�ɞɨɥɝɚ�ɢ�ɱɟɥɨɜɟɤɨɥɸɛɢɟ��ɧɚ�
��ɟ�±�ɫɨɫɬɪɚɞɚɧɢɟ�ɢ�ɜɵɫɨɤɭɸ�ɧɪɚɜɫɬɜɟɧɧɨɫɬɶ��ɭɠɟ�ɫɟɣɱɚɫ�ɩɨ�ɪɚɡɧɨɦɭ�
ɨɬɧɨɫɹɬɫɹ� ɤ� ɛɨɥɶɧɨɦɭ� ɪɨɞɫɬɜɟɧɧɢɤɭ� ɢ� ɛɨɥɶɧɨɦɭ� ɱɭɠɨɦɭ� ɱɟɥɨɜɟɤɭ�
���� ɨɩɪɨɲɟɧɧɵɯ�� ɤ� ɛɨɥɶɧɨɦɭ� ɪɟɛɟɧɤɭ� ɢ� ɤ� ɛɨɥɶɧɨɦɭ� ɜɡɪɨɫɥɨɦɭ�
±� ����� Ɉɬɧɨɲɟɧɢɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɜɪɚɱɟɣ� ɤ� ɫɜɨɟɣ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ�
���� ɨɩɪɨɲɟɧɧɵɯ� ɜɢɞɹɬ� ɤɚɤ� ɯɚɥɚɬɧɨɟ�� ��� ±� ɪɚɡɨɱɚɪɨɜɚɧɧɨɟ� ɢ� ɫ�
ɧɟɞɨɜɨɥɶɫɬɜɨɦ������±�ɤɚɤ�ɤ�ɡɚɪɚɛɨɬɤɭ��Ɍɨɥɶɤɨ�����ɪɟɫɩɨɧɞɟɧɬɨɜ�ɋɎ�
ɭɤɚɡɚɥɢ�ɧɚ�ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɨɬɧɨɲɟɧɢɟ�ɜɪɚɱɟɣ�ɤ�ɫɜɨɟɣ�ɫɩɟɰɢɚɥɶɧɨɫɬɢ��
ɍ� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɫ� ɦɨɦɟɧɬɚ� ɜɵɛɨɪɚ� ɩɪɨɮɟɫɫɢɢ� ɜɪɚɱɚ� ɢ�
ɩɨɫɬɭɩɥɟɧɢɹ� ɜ�ȼɍɁ� ɩɪɨɢɡɨɲɥɨ� ɢɡɦɟɧɟɧɢɟ� ɨɬɧɨɲɟɧɢɹ� ɤ� ɜɵɛɪɚɧɧɨɣ�
ɩɪɨɮɟɫɫɢɢ������ɩɨɧɹɥɢ��ɱɬɨ�ɜ�ɷɬɨɣ�ɩɪɨɮɟɫɫɢɢ�ɫɥɨɠɧɨ�ɢ�ɨɬɜɟɬɫɬɜɟɧɧɨ��
����ɢɫɩɵɬɚɥɢ�ɪɚɡɨɱɚɪɨɜɚɧɢɟ��ɬɨɥɶɤɨ�����ɫɬɭɞɟɧɬɨɜ�ɋɎ�ɭɤɚɡɚɥɢ�ɧɚ�
ɩɨɜɵɲɟɧɢɟ� ɢɧɬɟɪɟɫɚ� ɤ� ɜɵɛɪɚɧɧɨɣ� ɩɪɨɮɟɫɫɢɢ� ɢ� ɭɜɥɟɱɟɧɧɨɫɬɢ� ɟɸ��
ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɨɟ�ɚɧɨɧɢɦɧɨɟ�ɚɧɤɟɬɢɪɨɜɚɧɢɟ�ɩɨɡɜɨɥɢɥɨ�ɫɞɟɥɚɬɶ�
ɜɵɜɨɞ� ɨ� ɧɢɡɤɨɦ� ɭɪɨɜɧɟ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɨɪɢɟɧɬɚɰɢɢ� ɦɨɥɨɞɟɠɢ�
ɩɟɪɟɞ� ɩɨɫɬɭɩɥɟɧɢɟɦ� ɜ� ɜɵɫɲɟɟ� ɦɟɞɢɰɢɧɫɤɨɟ� ɭɱɟɛɧɨɟ� ɡɚɜɟɞɟɧɢɟ��
ɫɧɢɠɟɧɢɢ� ɡɧɚɱɢɦɨɫɬɢ� ɧɪɚɜɫɬɜɟɧɧɵɯ� ɨɪɢɟɧɬɢɪɨɜ� ɩɪɢ� ɜɵɛɨɪɟ�
ɜɪɚɱɟɛɧɨɣ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ�� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɜ� ɷɬɢɤɨ�ɞɟɨɧɬɨɥɨɝɢɱɟɫɤɨɦ�
ɚɫɩɟɤɬɟ� ɭ� ɫɨɜɪɟɦɟɧɧɵɯ� ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɤɨɜ� ɩɨɡɢɰɢɢ� ɜɵɝɨɞɵ� ɢ�
ɦɚɬɟɪɢɚɥɶɧɨɝɨ�ɢɧɬɟɪɟɫɚ�
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678'(17
,�6��.UDYFKHQNR��(�$��6WUHOELQD��9�$��.XYDHY
6FLHQWL¿F�$GYLVRU�±�(�9��%XODQRYD
7YHU�0HGLFDO�6WDWH�$FDGHP\��7YHU��5XVVLD

$LP�� 7R� HVWLPDWH� HWKLF� DQG� GHRQWRORJLVW� SRVLWLRQ� RI� PRGHUQ� PHGLFDO�
VWXGHQWV� DW� D� FKRLFH� RI� WKH� IXWXUH� SURIHVVLRQ�� 0DWHULDOV� DQG� PHWKRGV��
$QRQ\PRXV� TXHVWLRQLQJ� RI� VWXGHQWV� RI� �±�� FRXUVHV� 760$� �Q ����� RI�
PHGLFDO��0)���SHGLDWULF��3)���VWRPDWRORJLF��6)��DQG�SKDUPDFHXWLFDO��3K)��
IDFXOWLHV��5HVXOWV��$FFRUGLQJ�WR�UHVSRQGHQWV�PRGHUQ�\RXQJ�SHRSOH�FKRRVH�
D�SURIHVVLRQ�RI� WKH�GRFWRU�EHFDXVH��DOZD\V� WKHUH�ZLOO�EH�D�ZRUN�±������
KDYH�YDJXH�LGHD�RI�IXWXUH�SURIHVVLRQ�±������SDUHQWV�GLUHFW�±������6WXGHQWV�
RI�&RXQFLO�RI�)HGHUDWLRQ�RQ�WKH�¿UVW�SODFH�SXW�SRVVLELOLW\�RI�JRRG�PRQH\�
������� 'H¿QLQJ� LQ� WKH� SHUVRQDO� FKRLFH� UHVSRQGHQWV� FRQVLGHU�� VLPSO\�
LQWHUHVWLQJ�ZRUN�� DOZD\V�ZLOO�EH�ZRUN�±���±����RI�0)��3)��3K)��JRRG�
PRQH\�DQG�FRXQFLO�RI�SDUHQWV�±�����RI�6)����±����GHQ\� LQÀXHQFH�RQ�
D�FKRLFH�WKHP�SURIHVVLRQV�RI�WKH�GRFWRU�RI�DQ�H[DPSOH�RI�WKH�SHUVRQDOLW\�
JLYHQ� LQ� D� SURIHVVLRQ��2Q� D� TXHVWLRQ��:KHWKHU� ©<RX� NQRZ� RXWVWDQGLQJ�
UHSUHVHQWDWLYHV�RI�PHGLFDO�VSHFLDOW\ª��±�����DQVZHUHG� WKDW�GRQ¶W�NQRZ��
���±�WKDW�DUHQ¶W�LQWHUHVWHG�LQ�LW������VSHFL¿HG�3LURJRY������±�6HFKHQRYD��
���±�3DYORYD������RI�VWXGHQWV�RI�3)�±�5RVKDO�������LQGLFDWHG�GHSHQGHQFH�
RI�DQ�HGXFDWLRQ�OHYHO�RI�WKH�VWXGHQW�RQ�SURIHVVLRQDOLVP�RI�WKH�WHDFKHU�DQG�
KLV� HQWKXVLDVP� IRU� WKH� SURIHVVLRQ�� ���� ±� QHHG� WR� KDYH� D� SURIHVVLRQDO�
H[DPSOH� RI� WKH� VHQLRU� FROOHDJXH�� SXWWLQJ� RQ� �� SODFH� H[SHULHQFH� RI� WKH�
VHQLRU�FROOHDJXH��RQ� WKH��QG�±�PDQXDOV��RQ� WKH��UG�±�D�EULJKW� H[DPSOH��
5HVSRQGHQWV�FRQVLGHU�WKDW�IXOO�PDVWHULQJ�SURIHVVLRQ�RI�WKH�GRFWRU��UHTXLUHV�
SUDFWLFH� HQRXJK� �RQ� WKH� �VW� SODFH��� VNLOO� RI� WKH� WHDFKHU� �RQ� WKH� �QG���
DVVLGXLW\�DQG�H[LVWHQFH�RI�VXI¿FLHQW�WLPH�IRU�VWXG\��RQ�WKH��UG���7R�EHFRPH�
WKH�JRRG�GRFWRU�RI�����FRQVLGHU�QHFHVVDU\�WR�KDYH�ORYH�WR�D�SURIHVVLRQ��
����±�JRRG�SUDFWLFDO�EDVH������±�D�KLJK�VWDQGDUG�RI�NQRZOHGJH��RQO\����
LQGLFDWHG�WKH�QHHG�WR�KDYH�ORYH�WR�SHRSOH��,Q�VSLWH�RI�WKH�IDFW�WKDW�DPRQJ�
SHUVRQDO�TXDOLWLHV�RI�WKH�GRFWRU�WKH�PDMRULW\�RI�UHVSRQGHQWV�RQ�WKH��VW�SODFH�
SXW�HGXFDWLRQ��RQ�WKH��QG�±�D�VWURQJ�IHHOLQJ�RI�D�GHEW�DQG�SKLODQWKURSK\��
RQ�WKH��UG�±�FRPSDVVLRQ�DQG�KLJK�PRUDO��DOUHDG\�QRZ�GLIIHUHQWO\�WUHDW�WKH�
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VLFN�UHODWLYH�DQG�VLFN�IRUHLJQ�SHUVRQ�RI�����RI�UHVSRQGHQWV��WKH�VLFN�FKLOG�
DQG�WKH�VLFN�DGXOW�±������7KH�UHODWLRQ�RI�PRGHUQ�GRFWRUV�WR�WKH�VSHFLDOW\�
RI� ���� RI� UHVSRQGHQWV� VHH� DV� QHJOLJHQW�� ��� ±� GLVDSSRLQWHG� DQG� ZLWK�
GLVFRQWHQW������±�DV�WR�HDUQLQJV��2QO\�����RI�UHVSRQGHQWV�RI�6)�LQGLFDWHG�
WKH�SRVLWLYH�UHODWLRQ�RI�GRFWRUV�WR�WKH�VSHFLDOW\������RI�UHVSRQGHQWV�DERXW�
WKH�PRPHQWV�RI�FKRLFH�RI�SURIHVVLRQ�RI� WKH�GRFWRU�DQG�UHFHLSW� LQ�KLJKHU�
HGXFDWLRQ�LQVWLWXWLRQ�KDG�D�FKDQJH�RI�WKH�UHODWLRQ�WR�WKH�FKRVHQ�SURIHVVLRQ��
����XQGHUVWRRG� WKDW� LQ� WKLV�SURIHVVLRQ� LV�GLI¿FXOW�DQG�UHVSRQVLEOH������
IHOW� GLVDSSRLQWPHQW�� RQO\� ���� RI� VWXGHQWV� RI� 6)� LQGLFDWHG� LQFUHDVH� RI�
LQWHUHVW� WR� WKH�FKRVHQ�SURIHVVLRQ�DQG�HQWKXVLDVP�E\� LW��&RQFOXVLRQ��7KH�
FDUULHG�RXW�DQRQ\PRXV�TXHVWLRQLQJ�DOORZHG�WR�GUDZ�D�FRQFOXVLRQ�RQ�ORZ�
OHYHO�RI�YRFDWLRQDO�JXLGDQFH�RI�\RXWK�EHIRUH�UHFHLSW�LQ�WKH�KLJKHVW�PHGLFDO�
HGXFDWLRQDO�LQVWLWXWLRQ��GHFUHDVH�LQ�WKH�LPSRUWDQFH�RI�PRUDO�JXLGHOLQHV�DW�
D�FKRLFH�RI�PHGLFDO� VSHFLDOW\��SUHYDOHQFH� LQ�HWKLF�GHRQWRORJLVW�DVSHFW�DW�
PRGHUQ�PHGLFDO�VWXGHQWV�RI�D�SRVLWLRQ�RI�EHQH¿W�DQG�PDWHULDO�LQWHUHVW�

ɈɐȿɇɄȺ�ɉɈȾɏɈȾȺ�Ʉ�ɉɊɂɆȿɇȿɇɂɘ�ɗɌɂɑȿɋɄɂɏ�
ɉɊȺȼɂɅ�ɋɊȿȾɂ�ȺɋɉɂɊȺɇɌɈȼ�ɊɈɋɋɂɂ�ɂ�ȽȿɊɆȺɇɂɂ
Ɉ�Ɇ��ȼɜɟɞɟɧɫɤɚɹ��Ɇ�ɘ��ɋɭɪɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��7��&UDPHU
&KDULWp���8QLYHUVLWlWVPHGL]LQ�%HUOLQ��%HUOLQ��*HUPDQ\

ȼɜɟɞɟɧɢɟ�� ɑɟɫɬɧɨɫɬɶ� ±� ɷɬɨ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɣ� ɩɪɢɧɰɢɩ� ɧɚɭɱɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɨɫɧɨɜɧɨɣ� ɤɥɸɱ� ɤ� ɭɫɩɟɲɧɨɣ� ɧɚɭɱɧɨɣ� ɪɚɛɨɬɟ��
ɗɬɢɱɟɫɤɢɟ�ɫɬɚɧɞɚɪɬɵ�ɢ�ɩɪɢɧɰɢɩɵ�ɫɨɫɬɚɜɥɹɸɬ�ɩɪɚɜɢɥɚ�ɉɪɚɜɢɥɶɧɨɣ�
ɧɚɭɱɧɨɣ�ɩɪɚɤɬɢɤɢ� �ɉɇɉ���ȼ�ɧɟɤɨɬɨɪɵɯ�ɫɬɪɚɧɚɯ�ɭɱɟɧɵɟ�ɧɟ�ɭɞɟɥɹɸɬ�
ɞɨɥɠɧɨɝɨ�ɜɧɢɦɚɧɢɹ�ɉɇɉ��ɚ�ɡɚɱɚɫɬɭɸ�ɢ�ɧɟɞɨɨɰɟɧɢɜɚɸɬ�ɟɟ�ɡɧɚɱɟɧɢɟ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɫɪɚɜɧɟɧɢɟ�
ɩɨɞɯɨɞɨɜ� ɚɫɩɢɪɚɧɬɨɜ� ɢɡ� ɪɚɡɥɢɱɧɵɯ� ɫɬɪɚɧ� �Ɋɨɫɫɢɢ� ɢ� Ƚɟɪɦɚɧɢɢ�� ɤ�
ɉɇɉ�ɢ�ɬɨ��ɧɚɫɤɨɥɶɤɨ�ɫɬɪɨɝɨ�ɢɦɢ�ɫɨɛɥɸɞɚɸɬɫɹ�ɩɪɚɜɢɥɚ�ɉɇɉ��Ɍɚɤɠɟ�
ɦɵ�ɩɪɨɜɟɪɹɟɦ�ɢ�ɨɰɟɧɢɜɚɟɦ�ɭɪɨɜɟɧɶ�ɞɚɜɥɟɧɢɹ��ɨɤɚɡɵɜɚɟɦɵɣ�ɦɟɫɬɧɨɣ�
ɧɚɭɱɧɨɣ�ɫɪɟɞɨɣ�ɢ�ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ�ɩɪɨɝɪɚɦɦ�ɧɚ�ɚɫɩɢɪɚɧɬɨɜ�ɜ�Ɋɨɫɫɢɢ�
ɢ� ɡɚ� ɝɪɚɧɢɰɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɵ� ɫɨɫɬɚɜɢɥɢ� ɨɩɪɨɫɧɢɤ�
ɞɥɹ� ɚɫɩɢɪɚɧɬɨɜ�� ɤɨɬɨɪɵɣ� ɦɵ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ��
ɩɨɫɬɚɜɥɟɧɧɨɣ�ɞɥɹ� ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɇɵ�ɨɩɪɨɫɢɥɢ� ɚɫɩɢɪɚɧɬɨɜ�
ɢɡ� Ɋɨɫɫɢɢ� ɢ� Ƚɟɪɦɚɧɢɢ�� ȼ� ɧɚɲɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɦɵ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɫɩɟɰɢɚɥɶɧɭɸ� ɩɪɨɝɪɚɦɦɭ� 6366� ��� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�
ɞɚɧɧɵɯ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɜ�Ɋɨɫɫɢɢ�
ɧɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧ� ɢ�� ɜɫɥɟɞɫɬɜɢɟ� ɷɬɨɝɨ�� ɧɟ� ɬɚɤ�ɲɢɪɨɤɨ� ɩɪɢɦɟɧɹɟɬɫɹ�
ɬɟɪɦɢɧ�ɉɇɉ��ɤɚɤ�ɬɚɤɨɜɨɣ��ȼɵɜɨɞɵ��ɇɚɲɟ�ɫɨɜɦɟɫɬɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɨɬɪɚɠɚɟɬ� ɪɚɡɧɢɰɭ� ɜɨ� ɜɡɝɥɹɞɚɯ� ɧɚ�ɉɇɉ�ɦɟɠɞɭ� ɚɫɩɢɪɚɧɬɚɦɢ� Ɋɨɫɫɢɢ�
ɢ�Ƚɟɪɦɚɧɢɢ��Ɉɞɧɚɤɨ�ɧɟɨɛɯɨɞɢɦɨ�ɩɨɞɱɟɪɤɧɭɬɶ��ɱɬɨ�ɚɫɩɢɪɚɧɬɵ�ɨɛɟɢɯ�
ɫɬɪɚɧ�ɩɵɬɚɸɬɫɹ�ɫɥɟɞɨɜɚɬɶ�ɨɫɧɨɜɧɵɦ�ɩɪɢɧɰɢɩɚɦ�ɉɇɉ�ɜ�ɫɜɨɟɣ�ɪɚɛɨɬɟ�

7+(�*22'�6&,(17,),&�35$&7,&(�$1'�9,(:6�21�,7�
$021*�5866,$1�$1'�*(50$1�3K'�678'(176
2�0��9YHGHQVND\D��0�8��6XULQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�7��&UDPHU
&KDULWp���8QLYHUVLWlWVPHGL]LQ�%HUOLQ�%HUOLQ��*HUPDQ\

,QWURGXFWLRQ��+RQHVW\�LV�WKH�IXQGDPHQWDO�SULQFLSOH�RI�VFLHQFH�DQG�LW�VKRXOG�
EH� D� PDLQ� NH\� WR� WKH� VXFFHVVIXO� VFLHQWL¿F� ZRUN�� 7KH� HWKLFDO� VWDQGDUGV�
DQG�SULQFLSOHV�RI�D�VFLHQWL¿F�ZRUN�PDNH�WKH�UXOHV�RI�WKH�*RRG�6FLHQWL¿F�
3UDFWLFH��*63���,Q�VRPH�SDUWV�RI�WKH�ZRUOG�WKHUH�DUH�SHRSOH�ZKR�SD\�PRUH�
RU�OHVV�DWWHQWLRQ�WR�WKH�*63�DQG�WKHUH�LV�VRPHWLPHV�D�KXJH�XQGHUHVWLPDWLRQ�
RI�WKH�LPSRUWDQFH�RI�LW��$LP��7KH�PDLQ�SXUSRVH�RI�RXU�VWXG\�LV�WR�FRPSDUH�
KRZ�VHULRXVO\�3K�'��VWXGHQWV�LQ�GLIIHUHQW�FRXQWULHV��5XVVLD�DQG�*HUPDQ\��
WDNH�WKH�UXOHV�*63�DQG�KRZ�VWULFW�GR�WKH\�IROORZ�LW��$OVR�ZH�KDYH�FKHFNHG�
WKH�DSSUR[LPDWH�DPRXQW�RI�SUHVVXUH�IURP�WKH�HQYLURQPHQW�DQG�SULQFLSDO�
LQYHVWLJDWRUV� EHLQJ� SXW� RQ� WKH� 3K�'�� VWXGHQWV� LQ� 5XVVLD� DQG� DEURDG��
0DWHULDOV�DQG�PHWKRGV��:H�PDGH�D�TXHVWLRQQDLUH� IRU� WKH�3K�'��VWXGHQWV�
ZKLFK�ZH�EHOLHYH�FDQ�EH�XVHIXO�IRU�RXU�SXUSRVHV��:H�DVNHG�3K�'��VWXGHQWV�
IURP�5XVVLD�DQG�*HUPDQ\��:H�XVHG�WKH�VSHFLDO�VWDWLVWLFDO�SURJUDP�6366�
���WR�DQDO\]H�WKH�GDWD��5HVXOWV��%HLQJ�SXW�DOO�WRJHWKHU�RXU�UHVHDUFK�VKRZV�
WKH� GLIIHUHQFH� LQ� WKH� YLHZV� RQ� WKH� *63� DPRQJ� VWXGHQWV� DEURDG� DQG� LQ�
5XVVLD��&RQFOXVLRQ��:H� KDYH� WR� XQGHUOLQH� WKDW� DOWKRXJK� WKH� WHUP�*RRG�
6FLHQWL¿F�3UDFWLFH�LV�QRW�WKDW�FRPPRQ�LQ�5XVVLD��SHRSOH�WKHUH�DUH�WU\LQJ�WR�
IROORZ�WKH�UXOHV�RI�LW�LQ�ERWK�FRXQWULHV�

ɗɌɂɑȿɋɄɂɃ�ɄɈȾȿɄɋ�ɎȺɊɆȺɐȿȼɌɂɑȿɋɄɂɏ�
ɊȺȻɈɌɇɂɄɈȼ�ɍɄɊȺɂɇɕ�ɄȺɄ�ɊȿȽɍɅɂɊɍɘɓɂɃ�
ȾɈɄɍɆȿɇɌ�ɎȺɊɆȺɐȿȼɌɂɑȿɋɄɈɃ�ɈɌɊȺɋɅɂ
ɂ�Ⱥ��ɋɭɪɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɮɚɪɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ʉɨɬɜɢɰɤɚɹ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɏɚɪɶɤɨɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɏɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ� ɫɨɨɛɳɟɫɬɜɚ� ɪɚɡɥɢɱɧɵɯ� ɫɬɪɚɧ�
ɩɪɢɲɥɢ� ɤ� ɜɵɜɨɞɭ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɬɨɛɪɚɠɟɧɢɹ� ɜɫɟɯ� ɩɪɚɜɢɥ�
ɢ� ɷɬɢɱɟɫɤɢɯ� ɧɨɪɦ� ɫɜɨɟɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɟɞɢɧɨɦ� ɞɨɤɭɦɟɧɬɟ��
Ɉɛɳɢɟ� ɩɪɨɛɥɟɦɵ� ɢ� ɩɪɢɧɰɢɩɵ� ɢɯ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɨɛɴɟɞɢɧɹɸɬ�
ɮɚɪɦɚɰɟɜɬɨɜ� ɜɫɟɯ� ɫɬɪɚɧ�� ɋ� ɷɬɨɣ� ɰɟɥɶɸ� ɜ� ����� ɝ�� Ɇɟɠɞɭɧɚɪɨɞɧɚɹ�
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɚɹ� ɮɟɞɟɪɚɰɢɹ� �),3��� ɩɪɟɞɫɬɚɜɥɹɹ� ɜ� ɫɜɨɟɦ� ɥɢɰɟ�
ɦɢɪɨɜɨɸ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɭɸ� ɨɛɳɟɫɬɜɟɧɧɨɫɬɶ�� ɭɬɜɟɪɞɢɥɚ� ©&RGH� RI�
(WKLFV� IRU� 3KDUPDFLVWª�� ɩɨɫɥɟɞɫɬɜɢɟɦ�ɱɟɝɨ� ɫɬɚɥɨ�ɩɪɢɧɹɬɢɟ� ɫɬɪɚɧɚɦɢ�
ɧɚɰɢɨɧɚɥɶɧɵɯ� ɷɬɢɱɟɫɤɢɯ� ɤɨɞɟɤɫɨɜ� �ɗɄ�� ɮɚɪɦɚɰɟɜɬɨɜ�� ɍɤɪɚɢɧɫɤɨɟ�
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɟ�ɫɨɨɛɳɟɫɬɜɨ�ɬɚɤɠɟ�ɩɨɫɥɟɞɨɜɚɥɨ�ɞɚɧɧɨɣ�ɩɪɚɤɬɢɤɟ��
ɢ� ɜ� ����� ɝ�� ɜɨ� ɜɪɟɦɹ� ɩɪɨɜɟɞɟɧɢɹ� 9,,� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɫɴɟɡɞɚ�
ɮɚɪɦɚɰɟɜɬɨɜ� ɍɤɪɚɢɧɵ� ɜ� ɝ�� ɏɚɪɶɤɨɜɟ� ɛɵɥ� ɭɬɜɟɪɠɞɟɧ� ©ɗɬɢɱɟɫɤɢɣ�
ɤɨɞɟɤɫ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ�ɪɚɛɨɬɧɢɤɨɜ�ɍɤɪɚɢɧɵª��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ⱥɧɚɥɢɡ� ɦɟɯɚɧɢɡɦɨɜ� ɪɟɚɥɢɡɚɰɢɢ� ɗɄ� ɜ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ� ɨɫɧɨɜɟ� ɗɄ�
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ� ɪɚɛɨɬɧɢɤɨɜ� ɍɤɪɚɢɧɵ� ɢ� ɧɨɪɦɚɬɢɜɧɨ�ɩɪɚɜɨɜɵɯ�
ɚɤɬɨɜ�� ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ� ɞɟɣɫɬɜɢɟ� ɞɚɧɧɨɝɨ� ɤɨɞɟɤɫɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɗɬɢɱɟɫɤɢɣ�ɤɨɞɟɤɫ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ�ɪɚɛɨɬɧɢɤɨɜ�ɍɤɪɚɢɧɵ�ɨɩɪɟɞɟɥɹɟɬ�
ɷɬɢɱɟɫɤɢɟ� ɧɨɪɦɵ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɢ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�
ɜ�ɨɬɪɚɫɥɢ��ɐɟɥɶɸ�ɫɨɡɞɚɧɢɹ�ɤɨɞɟɤɫɚ�ɹɜɥɹɟɬɫɹ�ɞɟɤɥɚɪɚɰɢɹ�ɩɪɢɧɰɢɩɨɜ�
ɩɪɨɮɟɫɫɢɢ��ɤɨɬɨɪɵɟ�ɛɚɡɢɪɭɸɬɫɹ�ɧɚ�ɨɛɳɢɯ�ɧɨɪɦɚɯ�ɷɬɢɤɢ�ɢ�ɩɨɜɟɞɟɧɢɹ�
ɥɸɞɟɣ�� Ɏɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ� ɪɚɛɨɬɧɢɤɢ� ɩɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ� ɫɜɨɟɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ� ɨɫɧɨɜɧɵɦ� ɩɪɢɧɰɢɩɨɦ� ±� ɫɨɯɪɚɧɟɧɢɟ�
ɠɢɡɧɢ�ɢ�ɨɯɪɚɧɚ�ɡɞɨɪɨɜɶɹ�ɱɟɥɨɜɟɤɚ�ɫɨɝɥɚɫɧɨ�ɫ�ɩɨɥɨɠɟɧɢɟɦ�ɛɢɨɷɬɢɤɢ�
©ɧɟ� ɧɚɜɪɟɞɢª�� Ⱦɟɫɹɬɵɣ� ɪɚɡɞɟɥ� ɗɄ� ɨɩɪɟɞɟɥɹɟɬ� ɟɝɨ� ɞɟɣɫɬɜɢɟ��
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ� ɧɚɪɭɲɟɧɢɹ�� ɢ� ɩɨɪɹɞɨɤ� ɩɟɪɟɫɦɨɬɪɚ�� ɉɨ� ɧɚɲɟɦɭ�
ɦɧɟɧɢɸ��ɢɦɟɧɧɨ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�±�ɝɥɚɜɧɵɣ�ɦɨɬɢɜɢɪɭɸɳɢɣ�ɷɥɟɦɟɧɬ�
ɞɥɹ�ɮɚɪɦɚɰɟɜɬɨɜ�ɜ�ɜɵɩɨɥɧɟɧɢɢ�ɫɜɨɢɯ�ɨɛɹɡɚɧɧɨɫɬɟɣ�ɢ�ɜ�ɫɨɛɥɸɞɟɧɢɢ�
ɩɨɥɨɠɟɧɢɹ� ɧɨɪɦ� ɤɨɞɟɤɫɚ�� ɋ� ɰɟɥɶɸ� ɫɨɛɥɸɞɟɧɢɹ� ɢ� ɪɟɚɥɢɡɚɰɢɢ� ɗɄ�
ɜ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� Ɇɢɧɢɫɬɟɪɫɬɜɨɦ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
ɍɤɪɚɢɧɵ� ɪɚɡɪɚɛɨɬɚɧ� ɩɪɨɟɤɬ� ɩɪɢɤɚɡɚ� ©Ɉ� ɦɟɯɚɧɢɡɦɟ� ɜɧɟɞɪɟɧɢɹ�
ɗɬɢɱɟɫɤɨɝɨ� ɤɨɞɟɤɫɚ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ� ɪɚɛɨɬɧɢɤɚ� ɍɤɪɚɢɧɵª�� ȼ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɷɬɢɦ� ɩɪɢɤɚɡɨɦ�� ɞɥɹ� ɫɨɛɥɸɞɟɧɢɹ� ɗɄ� ɢ� ɟɝɨ� ɰɟɥɟɣ�
ɩɪɟɞɥɚɝɚɟɬɫɹ� ɫɨɡɞɚɬɶ� ɤɨɦɢɫɫɢɸ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɫɨɛɥɸɞɟɧɢɹ� ɤɨɞɟɤɫɚ�
ɩɪɢ� ɆɁɍ�� ɚ� ɬɚɤɠɟ� ɷɬɢɱɟɫɤɢɟ� ɤɨɦɢɫɫɢɢ� ɩɪɢ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�
ɫɥɭɠɛɚɯ�� ɚɩɬɟɱɧɵɯ� ɭɱɪɟɠɞɟɧɢɹɯ�� ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ�
ɭɱɪɟɠɞɟɧɢɹɯ�� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɨɛɳɟɫɬɜɟɧɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɹɯ�� ɜ�
ɨɪɝɚɧɢɡɚɰɢɹɯ�� ɜ�ɩɨɥɧɨɦɨɱɢɹ�ɤɨɬɨɪɵɯ�ɜɯɨɞɹɬ�ɩɨɞɞɟɪɠɤɚ�ɢ� ɤɨɧɬɪɨɥɶ�
ɡɚ� ɢɫɩɨɥɧɟɧɢɟɦ� ɩɨɥɨɠɟɧɢɟ� ɤɨɞɟɤɫɚ� ɩɪɨɜɢɡɨɪɚɦɢ� ɢ� ɮɚɪɦɚɰɟɜɬɚɦɢ�
ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ�� Ɍɚɤɠɟ� ɜ� ɩɪɢɦɟɪɧɨɦ� ɩɨɥɨɠɟɧɢɢ�
ɨ� Ʉɨɦɢɫɫɢɢ� ɭɤɚɡɚɧɵ� ɨɫɧɨɜɧɵɟ� ɧɚɩɪɚɜɥɟɧɢɹ� ɢɯ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɚ�
ɢɦɟɧɧɨ�� ɤɨɧɬɪɨɥɶ� ɧɚɞ� ɫɨɛɥɸɞɟɧɢɟɦ� ɗɄ� ɮɚɪɦɚɰɟɜɬɨɜ� ɍɤɪɚɢɧɵ� ɜ�
ɭɱɪɟɠɞɟɧɢɹɯ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��ɜɵɫɲɢɯ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ�ɭɱɟɛɧɵɯ�
ɡɚɜɟɞɟɧɢɹɯ�� ɡɚɜɟɞɟɧɢɹɯ� ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɧɚɭɱɧɵɯ�
ɭɱɪɟɠɞɟɧɢɹɯ�� ɢ� ɬ�ɩ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ�� ɩɪɨɟɤɬ� ɩɪɢɤɚɡɚ�� ɤɨɬɨɪɵɣ�
ɞɚɬɢɪɨɜɚɧ� ����������� ɝ��� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɫɬɚɞɢɢ� ɨɛɫɭɠɞɟɧɢɹ�� ɗɬɨ�
ɫɨɡɞɚɟɬ� ɩɪɨɛɥɟɦɵ� ɜ� ɩɪɚɜɨɜɨɦ� ɪɟɝɭɥɢɪɨɜɚɧɢɢ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɬɚɤ� ɤɚɤ� ɷɬɢɱɟɫɤɢɣ� ɤɨɞɟɤɫ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ�
ɪɚɛɨɬɧɢɤɨɜ� ɍɤɪɚɢɧɵ�� ɤɨɬɨɪɵɣ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ�
ɞɨɤɭɦɟɧɬɨɦ�ɜ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɚɤɬɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɮɚɪɦɚɰɟɜɬɨɜ��
ɩɨɤɚ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɬɚɤɨɜɵɦ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɜ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɚɹ� ɨɬɪɚɫɥɶ� ɞɢɧɚɦɢɱɧɨ� ɪɚɡɜɢɜɚɟɬɫɹ�� ɤ� ɫɨɠɚɥɟɧɢɸ��
ɧɟ� ɛɟɡ� ɧɚɪɭɲɟɧɢɣ� ɗɄ� ɮɚɪɦɚɰɟɜɬɨɜ�� ɇɚɩɪɢɦɟɪ�� ɩɨɹɜɥɟɧɢɟ�
ɧɨɜɵɯ� ɮɨɪɦ� ɪɟɤɥɚɦɵ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɢ� ɫɩɨɫɨɛɨɜ� ɢɯ�
ɪɟɚɥɢɡɚɰɢɢ�� ɭɱɚɳɟɧɢɹ� ɹɜɥɟɧɢɣ� ɫɚɦɨɥɟɱɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɛɟɫɩɨɤɨɹɬ�
ɜɫɟɯ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɫɮɟɪɵ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ȼɵɜɨɞɵ�� Ɋɟɚɥɢɡɚɰɢɹ�
ɢ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟɯɚɧɢɡɦɨɜ� ɞɟɣɫɬɜɢɹ�ɗɄ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ�
ɪɚɛɨɬɧɢɤɨɜ��ɩɨ�ɧɚɲɟɦɭ�ɦɧɟɧɢɸ��ɫɬɚɧɟɬ�ɧɨɜɨɣ�ɫɬɭɩɟɧɶɸ�ɜ�ɪɚɡɜɢɬɢɢ�
ɭɤɪɚɢɧɫɤɨɝɨ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ� ɫɨɨɛɳɟɫɬɜɚ�ɢ�ɮɚɪɦɚɰɢɢ� ɜ� ɰɟɥɨɦ�ɢ�
ɩɨɡɜɨɥɢɬ�ɜɵɣɬɢ�ɧɚ�ɤɚɱɟɫɬɜɟɧɧɨ�ɧɨɜɵɣ�ɭɪɨɜɟɧɶ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ�ɫ�
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ�ɦɢɪɨɜɨɣ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ�ɨɬɪɚɫɥɢ�

7+(�(7+,&6�&2'(�2)�3+$50$6,67�2)�8.5$,1(�$6�$�
5(*8/$725<�'2&80(17�2)�3+$50$&(87,&$/�%5$1&+
,�$��6XULNRYD
6FLHQWL¿F�$GYLVRU�±�3URI��$�$��.RWYLWVND\D
1DWLRQDO�8QLYHUVLW\�RI�3KDUPDF\�.KDUNLY��8NUDLQH

,QWURGXFWLRQ��3KDUPDFHXWLFDO�FRPPXQLWLHV�LQ�GLIIHUHQW�FRXQWULHV�FRQFOXGHG�
WKDW� QHHG� WR� ZULWH� DOO� UXOHV� DQG� HWKLFDO� QRUPV� LQ� D� VLQJOH� GRFXPHQW��
&RPPRQ�SUREOHPV�DQG�WKHLU�RSHUDWLQJ�SULQFLSOHV�XQLWH�SKDUPDFLVWV�RI�DOO�
FRXQWULHV��7R�WKLV�HQG��LQ������WKH�,QWHUQDWLRQDO�3KDUPDFHXWLFDO�)HGHUDWLRQ��
ZKDW� UHSUHVHQW� D� JOREDO� SKDUPDFHXWLFDO� FRPPXQLW\�� DSSURYHG� ©&RGH�
RI� (WKLFV� IRU� 3KDUPDFLVWª��$IWHUZDUGV� FRXQWULHV� DGRSWHG� QDWLRQDO� FRGHV�
HWKLFDO�FRGHV��(&��RI�SKDUPDFLVWV��8NUDLQLDQ�SKDUPDFHXWLFDO�FRPPXQLW\�
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DOVR�ZDV�IROORZHG�E\�WKLV�SUDFWLFH�DQG�LQ�������GXULQJ� WKH�9,,�1DWLRQDO�
&RQJUHVV�RI�3KDUPDFLVWV�RI�8NUDLQH�LQ�.KDUNRY��LW�ZDV�DSSURYHG�©(WKLFV�
&RGH�SKDUPDFHXWLFDO�ZRUNHUV�RI�8NUDLQHª��$LP��7KH�DQDO\VLV�PHFKDQLVPV�
IRU� LPSOHPHQWDWLRQ�RI�(&� LQ�SUDFWLFH��0DWHULDOV� DQG�PHWKRGV��5HVHDUFK�
ZDV�FRQGXFWHG�RQ�WKH�EDVLV�RI�WKH�(&�SKDUPDFHXWLFDO�ZRUNHUV�LQ�8NUDLQH�
DQG�QRUPDWLYH�OHJDO�DFWV�WKDW�UHJXODWH�DFWLRQ�RI�WKLV�&RGH��5HVXOWV��(WKLFV�
&RGH�SKDUPDFHXWLFDO�ZRUNHUV�RI�8NUDLQH�GH¿QH� WKH�HWKLFDO�VWDQGDUGV�RI�
SURIHVVLRQDO�FRQGXFW�DQG�UHVSRQVLELOLW\�LQ�WKH�LQGXVWU\��7KH�SXUSRVH�RI�WKH�
&RGH� LV�D�GHFODUDWLRQ�RI�SULQFLSOHV�RI� WKH�SURIHVVLRQ��ZKLFK� LV�EDVHG�RQ�
PRUDO�REOLJDWLRQV�DQG�YDOXHV��3KDUPDFHXWLFDO�ZRUNHUV��LQ�FDUU\LQJ�RXW�LWV�
DFWLYLW\�� DUH� JXLGHG� E\�PDLQ� SULQFLSOH� ±� WR� VDYH� OLIH� DQG� SURWHFW� KXPDQ�
KHDOWK� LQ�DFFRUGDQFH�ZLWK� WKH�ELRHWKLFV�SRVLWLRQ�©GRHV�QR�KDUPª��7HQWK�
SDUWLWLRQ�(&�GH¿QHV�LWV�DFWLRQ��WKH�UHVSRQVLELOLW\�IRU�LWV�YLRODWLRQV�DQG�RUGHU�
RI�YLHZLQJ��8SRQ�RXU�RSLQLRQ�� MXVW� UHVSRQVLEOH� LV� WKH�PDLQ�PRWLYDWLRQDO�
HOHPHQW� IRU�SKDUPDFLVWV� LQ� WKH�FDUU\LQJ�RXW� WKHLU�GXWLHV�DQG�FRPSOLDQFH�
ZLWK�&RGH�QRUPV�� ,Q� RUGHU� WR� FRPSO\� DQG� UHDOL]DWLRQ�RI�(&� LQ� SUDFWLFH�
WKH�0LQLVWU\� RI� +HDOWK� GHYHORSHG� D� GUDIW� RUGHU� ©$ERXW� WKH�PHFKDQLVP�
LPSOHPHQWLQJ�WKH�&RGH�RI�(WKLFV�RI�SKDUPDFHXWLFDO�ZRUNHU�RI�8NUDLQH�ª�
,Q� DFFRUGDQFH�ZLWK� WKLV� RUGHU� LV� SURSRVHG� WR� HVWDEOLVK� WKH� &RPPLVVLRQ�
RQ�FRPSOLDQFH�ZLWK�WKH�&RGH�DW�0+8�DQG�HWKLFDO�FRPPLVVLRQ�DW�SXEOLF�
VHUYLFHV�� SKDUPDFLHV�� VFLHQWL¿F� UHVHDUFK� LQVWLWXWLRQV�� SURIHVVLRQDO� SXEOLF�
RUJDQL]DWLRQV��RUJDQL]DWLRQV��ZKLFK�KDYH�WKH�DXWKRULW\�DERXW�VXSSRUW�DQG�
FRQWURO� RYHU� WKH� LPSOHPHQWDWLRQ� RI� SURYLVLRQV� RI� WKH�&RGH� SKDUPDFLVWV�
WKH�IRUHJRLQJ�LQVWLWXWLRQV�IRU�FRPSOLDQFH�ZLWK�WKH�(&�DQG�LWV�REMHFWLYHV��
$OVR� LQ� WKH� H[HPSODU\� SRVLWLRQ� DERXW� WKH� &RPPLVVLRQ� OLVWHG� WKH� PDLQ�
GLUHFWLRQV�RI�WKHLU�DFWLYLW\��QDPHO\�FRQWURO�RYHU�FRPSOLDQFH�(&�8NUDLQLDQ�
SKDUPDFLVWV�LQ�KHDOWK�FDUH�LQVWLWXWLRQV��KLJKHU�SKDUPDFHXWLFDO�HGXFDWLRQDO�
LQVWLWXWLRQV��SRVWJUDGXDWH�HGXFDWLRQ�LQVWLWXWLRQV��UHVHDUFK�LQVWLWXWLRQV��HWF��
$W�WKH�PRPHQW�D�GUDIW�RUGHU��ZKDW�LV�GDWHG�������������LV�XQGHU�GLVFXVVLRQ��
,W�FUHDWHV�SUREOHPV�LQ�OHJDO�UHJXODWLRQ�RI�SKDUPDFHXWLFDO�DFWLYLWLHV��EHFDXVH�
WKH�(&�RI�8NUDLQLDQ�SKDUPDFHXWLFDO�ZRUNHUV��WKDW�VKRXOG�EH�D�IXQGDPHQWDO�
GRFXPHQW� LQ� WKH� LPSOHPHQWDWLRQ� SUDFWLFDO� DFWLYLWLHV� RI� SKDUPDFLVWV�� LV�
QRW�\HW�VR��,W�VKRXOG�EH�QRWHG��WKDW�LQ�UHFHQW�WLPHV�SKDUPDFHXWLFDO�VHFWRU�
LV� GHYHORSLQJ� G\QDPLFDOO\�� XQIRUWXQDWHO\�� QRW� ZLWKRXW� YLRODWLQJ� (&�
SKDUPDFLVWV��)RU�H[DPSOH��DSSHDUDQFH�RI�QHZ�IRUPV�RI�GUXJV�DGYHUWLVLQJ��
QHZ�PHWKRGV�IRU�LPSOHPHQWLQJ�WKHP��LQFUHDVHG�IUHTXHQF\�SKHQRPHQRQ�RI�
VHOI�PHGLFDWLRQ��WKDW�ERWKHU�DOO�PHPEHUV�RI�KHDOWKFDUH�VHFWRU��&RQFOXVLRQ��
,Q�RXU�RSLQLRQ�� WKH� LPSOHPHQWDWLRQ�DQG� LPSURYHPHQW�RI�PHFKDQLVPV�RI�
DFWLRQ� RI� (&� SKDUPDFHXWLFDO� ZRUNHUV� ZLOO� EHFRPH� D� QHZ� VWDJH� LQ� WKH�
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ɈɋɈȻȿɇɇɈɋɌɂ�ɎɈɊɆɂɊɈȼȺɇɂə�ɇɂɄɈɌɂɇɈȼɈɃ�
ɁȺȼɂɋɂɆɈɋɌɂ�ȼ�ɆɈɅɈȾȿɀɇɈɃ�ɋɊȿȾȿ
ȼ�ɇ��Ȼɵɱɤɨɜɚ��Ⱦ�Ʉ��ȿɪɢɦɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɩɫɯ�ɧ���ɞɨɰ��ɋ�ȼ��Ɏɪɨɥɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɭɪɟɧɢɟ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ� ɹɜɥɹɟɬɫɹ� ɩɪɢɱɢɧɨɣ� ɦɧɨɠɟɫɬɜɚ�
ɫɦɟɪɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɇɚɱɚɥɨ� ɤɭɪɟɧɢɹ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɧɢɤɨɬɢɧɨɜɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ� ɜ� ɦɨɥɨɞɟɠɧɨɣ�
ɫɪɟɞɟ�� ɱɬɨ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɧɚɢɛɨɥɶɲɭɸ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�ɢ�ɫɨɰɢɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɨɤɚɡɵɜɚɸɬ�
ɨɫɧɨɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɢ� ɞɚɥɶɧɟɣɲɟɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɧɢɤɨɬɢɧɨɜɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɢɤɨɬɢɧɨɜɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ɊɇɂɆɍ� ɢɦ�� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ� ɨɛɫɥɟɞɨɜɚɧɵ� ���
ɫɬɭɞɟɧɬɨɜ� ɉɫɢɯɨɥɨɝɨ�ɫɨɰɢɚɥɶɧɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�
���ɸɧɨɲɟɣ�ɢ����ɞɟɜɭɲɤɚ���Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɍɟɫɬ�Ɏɚɝɟɪɫɬɪɨɦɚ�
©ɋɬɟɩɟɧɶ�ɧɢɤɨɬɢɧɨɜɨɣ�ɡɚɜɢɫɢɦɨɫɬɢª��ɨɰɟɧɤɚ�ɦɨɬɢɜɚɰɢɢ�ɤ�ɤɭɪɟɧɢɸ�
Ⱥ�Ƚ��ɑɭɱɚɥɢɧɚ��ɨɰɟɧɤɚ�ɦɨɬɢɜɚɰɢɢ�ɤ�ɨɬɤɚɡɭ�ɨɬ�ɬɚɛɚɤɚ�ȼ�Ɏ��Ʌɟɜɲɢɧɚ��
ɨɩɪɨɫɧɢɤ� ɒɦɢɲɟɤɚ�� ɩɨɤɚɡɚɬɟɥɢ� ɩɨɪɹɞɤɚ� ɪɨɠɞɟɧɢɹ� ɢ� ɤɨɥɢɱɟɫɬɜɚ�
ɞɟɬɟɣ� ɜ� ɫɟɦɶɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ����
ɢɫɩɵɬɭɟɦɵɯ� ɢɦɟɟɬ� ɫɢɥɶɧɭɸ� ɧɢɤɨɬɢɧɨɜɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ�� ���� ±�
ɫɪɟɞɧɸɸ� ɫɬɟɩɟɧɶ� ɡɚɜɢɫɢɦɨɫɬɢ�� ɭ� ���� ɟɫɬɶ� ɫɥɚɛɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɢ�
ɬɨɥɶɤɨ� ���� ɤɭɪɹɳɢɯ� ɧɟ� ɢɦɟɟɬ� ɡɚɜɢɫɢɦɨɫɬɢ�� ɋɬɭɞɟɧɬɵ�� ɤɨɬɨɪɵɟ�
ɢɦɟɸɬ� ɫɥɚɛɭɸ� ɦɨɬɢɜɚɰɢɸ� ɤ� ɤɭɪɟɧɢɸ�� ɩɨɥɭɱɚɸɬ� ɫɬɢɦɭɥɢɪɭɸɳɢɣ�
ɷɮɮɟɤɬ�ɨɬ�ɫɢɝɚɪɟɬ�ɢ�ɢɦɟɸɬ�ɞɨɫɬɚɬɨɱɧɨ�ɫɮɨɪɦɢɪɨɜɚɧɧɭɸ�ɩɪɢɜɵɱɤɭ��
ɚ� ɢɦɟɸɳɢɟ� ɫɪɟɞɧɸɸ� ɦɨɬɢɜɚɰɢɸ�� ɢɫɩɵɬɵɜɚɸɬ� ɩɨɬɪɟɛɧɨɫɬɶ� ɜ�
ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɢ� ɫɢɝɚɪɟɬɨɣ�� ɩɨɥɭɱɚɸɬ� ɪɚɫɫɥɚɛɥɹɸɳɢɣ� ɷɮɮɟɤɬ� ɢ�
ɢɦɟɸɬ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ��ɋɬɭɞɟɧɬɵ�ɫ�ɹɪɤɨ�ɜɵɪɚɠɟɧɧɨɣ�
ɦɨɬɢɜɚɰɢɟɣ� ɤɭɪɟɧɢɹ� ɱɚɳɟ� ɢɫɩɨɥɶɡɭɸɬ� ɫɢɝɚɪɟɬɭ� ɤɚɤ� ɫɩɨɫɨɛ� ɫɧɹɬɢɹ�
ɧɟɪɜɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�� ɨɞɧɚɤɨ� ɨɩɬɢɦɢɫɬɢɱɧɨ� ɧɚɫɬɪɨɟɧɧɵɟ� ɢ�

ɭɜɟɪɟɧɧɵɟ� ɜ� ɫɟɛɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɢɫɩɨɥɶɡɭɸɬ� ɤɭɪɟɧɢɟ� ɞɥɹ� ɫɧɹɬɢɹ�
ɫɬɪɟɫɫɚ��ɍ� ɛɨɥɶɲɢɧɫɬɜɚ� ɤɭɪɹɳɢɯ� ɫɬɭɞɟɧɬɨɜ� ɨɬɫɭɬɫɬɜɭɟɬ� ɦɨɬɢɜɚɰɢɹ�
ɧɚ� ɨɬɤɚɡ� ɨɬ� ɬɚɛɚɤɚ�� Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥ�� ɱɬɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɛɨɥɟɟ� ɫɜɨɣɫɬɜɟɧɧɚ� ɠɚɥɨɫɬɥɢɜɵɦ� ɢ�
ɦɹɝɤɨɫɟɪɞɟɱɧɵɦ�ɫɬɭɞɟɧɬɚɦ��U ������S��������ɋɢɥɶɧɨɣ�ɦɨɬɢɜɚɰɢɟɣ�ɧɚ�
ɨɬɤɚɡ� ɨɬ� ɤɭɪɟɧɢɹ� ɨɛɥɚɞɚɸɬ�ɧɟɭɜɟɪɟɧɧɵɟ� ɜ� ɫɟɛɟ� ɥɸɞɢ�� ɩɟɞɚɧɬɢɱɧɵɟ�
�U �������S��������ɬɪɟɛɨɜɚɬɟɥɶɧɵɟ��ɢɦɩɭɥɶɫɢɜɧɵɟ�ɢ�ɥɸɞɢ��ɭ�ɤɨɬɨɪɵɯ�
ɱɚɫɬɨ� ɦɟɧɹɟɬɫɹ� ɧɚɫɬɪɨɟɧɢɟ� �U ������� S�������� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨɪɹɞɤɚ� ɪɨɠɞɟɧɢɹ� ɢ� ɤɨɥɢɱɟɫɬɜɚ� ɞɟɬɟɣ� ɜ�
ɫɟɦɶɟ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɱɟɦ�ɦɟɧɶɲɟ� ɞɟɬɟɣ� ɜ� ɫɟɦɶɟ�� ɬɟɦ� ɱɚɳɟ�
ɤɭɪɹɳɢɟ� ɥɸɞɢ� ɩɵɬɚɸɬɫɹ� ɫɧɹɬɶ� ɧɚɩɪɹɠɟɧɢɟ�� ɫ� ɩɨɦɨɳɶɸ� ɤɭɪɟɧɢɹ��
ɨɫɨɛɟɧɧɨ�ɟɫɥɢ�ɷɬɨ�ɟɞɢɧɫɬɜɟɧɧɵɣ�ɪɟɛɟɧɨɤ��ȼ�ɦɧɨɝɨɞɟɬɧɵɯ�ɫɟɦɶɹɯ�ɭ�
ɫɪɟɞɧɢɯ�ɞɟɬɟɣ�ɪɟɠɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɦɨɬɢɜɚɰɢɹ�ɧɚ�ɨɬɤɚɡ�ɨɬ�ɤɭɪɟɧɢɹ��ɱɟɦ�
ɭ�ɫɬɚɪɲɢɯ�ɢɥɢ�ɦɥɚɞɲɢɯ��ɩɪɢ�ɷɬɨɦ�ɫɪɟɞɧɢɟ�ɞɟɬɢ�ɤɭɪɹɬ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�
ɪɚɫɫɥɚɛɥɹɸɳɟɝɨ� ɷɮɮɟɤɬɚ� ɢ� ɢɦɟɸɬ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ��
Ɇɥɚɞɲɢɟ� ɢ� ɫɪɟɞɧɢɟ� ɞɟɬɢ� ɫɢɥɶɧɟɟ� ɩɨɞɜɟɪɠɟɧɵ� ɧɢɤɨɬɢɧɨɜɨɣ�
ɡɚɜɢɫɢɦɨɫɬɢ�� ɬɚɤ� ɤɚɤ� ɫɪɟɞɢ� ɧɢɯ� ɛɨɥɶɲɢɧɫɬɜɨ� ɨɬɥɢɱɚɟɬɫɹ� ɫɢɥɶɧɨɣ�
ɪɚɡɞɪɚɠɢɦɨɫɬɶɸ��ȼɵɜɨɞɵ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ�ɨɬ�ɤɭɪɟɧɢɹ�ɫɜɨɣɫɬɜɟɧɧɚ�ɫɬɭɞɟɧɬɚɦ�ɢɡ�
ɦɧɨɝɨɞɟɬɧɵɯ� ɫɟɦɟɣ�� ɢɦɟɸɳɢɦ� ɫɪɟɞɧɸɸ� ɦɨɬɢɜɚɰɢɸ� ɤ� ɤɭɪɟɧɢɸ� ɢ�
ɫɢɥɶɧɨ�ɩɟɪɟɠɢɜɚɸɳɢɦ�ɡɚ�ɨɤɪɭɠɚɸɳɢɯ�
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,QWURGXFWLRQ��6PRNLQJ�FDXVHV�PXOWLWXGH�RI�IDWDO�GLVHDVHV�DOO�RYHU�WKH�ZRUOG��
6WDUW�RI�VPRNLQJ�DQG�IRUPDWLRQ�RI�WKH�QLFRWLQH�GHSHQGHQFH�DUH�SUHYDLOLQJ�
LQ� WKH� \RXWK� HQYLURQPHQW�� ZKDW� LV� RI� WKH� JUHDWHVW� UHVHDUFK� DFWXDOLW\��
3K\VLRORJLFDO�DQG�VRFLR�SV\FKRORJLFDO�FRQGLWLRQV�KDYH�WKH�SULQFLSDO�HIIHFW�
XSRQ� WKH�RULJLQ�DQG� IXUWKHU� IRUPDWLRQ�RI� WKH�QLFRWLQH�GHSHQGHQFH��$LP��
7KH� VWXG\� RI� WKH� SHFXOLDULWLHV� RI� WKH� IRUPDWLRQ� RI� QLFRWLQH� GHSHQGHQFH��
0DWHULDOV� DQG� PHWKRGV�� ��� VWXGHQWV� RI� WKH� SV\FKRORJLFR�VRFLDO� IDFXOW\��
DJHG� ��±��� \HDUV� ��� \RXQJ� PHQ� DQG� ��� JLUOV��� ZHUH� VXUYH\HG� RQ� WKH�
EDVLV�RI� WKH�51508�� ,QYHVWLJDWLRQ�PHWKRGV��)DJHUVWURP� WHVW� ³/HYHO�RI�
WKH� QLFRWLQH� GHSHQGHQFH´��$�*��&KXFKDOLQ¶V� VPRNLQJ�PRWLYDWLRQ� UDWLQJ��
9�)�� /HYVKLQ¶V� PRWLYDWLRQ� UDWLQJ� RI� JLYLQJ� XS� WKH� WREDFFR�� 6PLVKHN¶V�
TXHVWLRQQDLUH�� ELUWK� RUGHU� DQG� QXPEHU� RI� FKLOGUHQ� LQ� WKH� IDPLO\� UDWHV��
5HVXOWV��$FFRUGLQJ� WR� WKH�¿QGLQJV� RI� LQYHVWLJDWLRQ� ����RI� WHVWHHV� KDYH�
VWURQJ� QLFRWLQH� GHSHQGHQFH�� ���� ±�PHGLXP� OHYHO� RI� GHSHQGHQFH�� ����
±�ZHDN�GHSHQGHQFH�DQG�RQO\�����RI�WHVWHHV�GRQ¶W�KDYH�DQ\�GHSHQGHQFH�
DW� DOO�� 6WXGHQWV� ZKR� KDYH� D� ZHDN� VPRNLQJ� PRWLYDWLRQ� JHW� FLJDUHWWHV¶�
VWLPXODWLQJ�HIIHFW�DQG�KDYH�TXLWH�D�JHQHUDWHG�KDELW��$QG� WKRVH� VWXGHQWV��
ZKR� KDYH� D� PHGLXP� PRWLYDWLRQ�� QHHG� D� FLJDUHWWH¶V� PDQLSXODWLRQ�� JHW�
D� UHOD[LQJ�HIIHFW� DQG�KDYH�D�SV\FKRORJLFDO�GHSHQGHQFH��6WXGHQWV�ZLWK�D�
VWURQJO\�PDUNHG�VPRNLQJ�PRWLYDWLRQ�PRUH�RIWHQ�XVH�D�FLJDUHWWH�DV�D�ZD\�
RI� QHUYRXV� VWUHVV� UHOD[DWLRQ�� EXW� RSWLPLVWLFDOO\� LQFOLQHG� DQG� DVVHUWLYH�
SHUVRQV�DOPRVW�GRQ¶W�XVH�VPRNLQJ�DV�D�VWUHVV�UHOD[DWLRQ��0RVW�RI�VPRNLQJ�
VWXGHQWV�GRQ¶W�KDYH�D�PRWLYDWLRQ�RI�JLYLQJ�XS�WKH�WREDFFR��$FFRUGLQJ�WR�
WKH� DQDO\VLV� RI� LQYHVWLJDWLRQ� UHVXOWV�� SV\FKRORJLFDO� GHSHQGHQFH� LV�PRUH�
W\SLFDO� RI� SLWLIXO� DQG� VRIWKHDUWHG� VWXGHQWV� �U ������ S�������� 'LI¿GHQW��
SHGDQWLF��U �������S��������VHOI�ULJRURXV��LPSXOVLYH�SHRSOH�DQG�WKRVH�ZLWK�
XQVWDEOH�PRRG��U �������S�������KDYH�D�VWURQJ�PRWLYDWLRQ�RI�JLYLQJ�XS�
WKH�WREDFFR��$FFRUGLQJ�WR�WKH�LQYHVWLJDWLRQ�UHVXOWV�FRQFHUQLQJ�ELUWK�RUGHU�
UDWHV�DQG�WKH�QXPEHU�RI�FKLOGUHQ�LQ�WKH�IDPLO\��LW�ZDV�DVFHUWDLQHG�WKDW�WKH�
OHVV� FKLOGUHQ� WKHUH� DUH� LQ� WKH� IDPLO\�� WKH�PRUH� RIWHQ� WKH� VPRNHUV� WU\� WR�
UHOLHYH� WKH� VWUHVV�XVLQJ� VPRNLQJ�� HVSHFLDOO\� LI� LW� LV� WKH�RQO\�FKLOG� LQ� WKH�
IDPLO\��,Q�WKH�ODUJH�IDPLOLHV�PLGGOH�FKLOGUHQ�PRUH�UDUHO\�KDYH�D�PRWLYDWLRQ�
RI� JLYLQJ� XS� WKH� WREDFFR� DV� FRPSDUHG� WR� WKH� HOGHU� RU� \RXQJHU� RQHV�� DW�
WKH� VDPH� WLPH�PLGGOH� FKLOGUHQ� VPRNH� WR�JHW� D� UHOD[LQJ� HIIHFW�� DQG� WKH\�
DUH�SV\FKRORJLFDOO\�GHSHQGHQW��<RXQJHU�DQG�PLGGOH�FKLOGUHQ�DUH�VWURQJHU�
VXEMHFWHG�WR�WKH�QLFRWLQH�GHSHQGHQFH�DV�WKH�PDMRULW\�RI�WKHP�DUH�QRWDEOH�
IRU� D� VWURQJ� LUULWDWLRQ��&RQFOXVLRQ�� ,Q� WKH� FRXUVH� RI� LQYHVWLJDWLRQ� LW�ZDV�
DVFHUWDLQHG�WKDW�SV\FKRORJLFDO�QLFRWLQH�GHSHQGHQFH�LV�W\SLFDO�RI�VWXGHQWV�
IURP�WKH�ODUJH�IDPLOLHV��ZKR�DUH�H[WUHPHO\�HPSDWKHWLF�DQG�KDYH�D�PHGLXP�
VPRNLQJ�PRWLYDWLRQ�

ɉɊȿɋɌɂɀ�ɉɊɈɎȿɋɋɂɂ�ɋɉȿɐɂȺɅɂɋɌȺ�ɉɈ�
ɋɈɐɂȺɅɖɇɈɃ�ɊȺȻɈɌȿ
ɉ�ɗ��Ɇɢɬɪɸɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞɨɰ��ȿ�ȼ��ɉɨɥɨɰɤɚɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɢɣ� ɩɟɪɢɨɞ� ɜɪɟɦɟɧɢ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɛɥɟɦɵ�
ɢɦɢɞɠɚ� ɫɨɰɢɚɥɶɧɨɝɨ� ɪɚɛɨɬɧɢɤɚ� ɩɪɢɨɛɪɟɬɚɟɬ� ɜɫɟ� ɛɨɥɶɲɭɸ�
ɩɪɚɤɬɢɱɟɫɤɭɸ�ɢ�ɬɟɨɪɟɬɢɱɟɫɤɭɸ�ɡɧɚɱɢɦɨɫɬɶ�ɜ�ɫɜɟɬɟ�ɬɟɯ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ��
ɤɨɬɨɪɵɟ� ɩɪɨɢɫɯɨɞɹɬ� ɜɨ� ɦɧɨɝɢɯ� ɨɬɪɚɫɥɹɯ� ɠɢɡɧɢ� ɧɚɲɟɝɨ� ɨɛɳɟɫɬɜɚ��
ɉɪɨɮɟɫɫɢɨɧɚɥɢɡɚɰɢɹ� ɫɨɰɢɚɥɶɧɨɣ� ɪɚɛɨɬɵ� ɜ� ɫɨɜɪɟɦɟɧɧɨɣ� Ɋɨɫɫɢɢ� ɧɟ�
ɦɨɠɟɬ� ɪɚɡɜɢɬɶɫɹ� ɢɡ�ɡɚ� ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ� ɦɚɬɟɪɢɚɥɶɧɨ�ɮɢɧɚɧɫɨɜɵɯ�
ɪɟɫɭɪɫɨɜ�� ɪɚɡɥɢɱɢɣ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ� ɫɨɰɢɚɥɶɧɵɦɢ�
ɫɥɭɠɛɚɦɢ�ɢ� ɭɱɪɟɠɞɟɧɢɹɦɢ�ɭɫɥɭɝ�� ɞɟɮɢɰɢɬɚ� ɡɧɚɧɢɣ�ɢ� ɧɟɨɛɯɨɞɢɦɵɯ�
ɧɚɜɵɤɨɜ�ɭ�ɩɪɚɤɬɢɱɟɫɤɢɯ�ɪɚɛɨɬɧɢɤɨɜ��ȼɫɟ�ɷɬɨ�ɧɟɝɚɬɢɜɧɨ�ɫɤɚɡɵɜɚɟɬɫɹ�
ɧɚ� ɩɪɟɫɬɢɠɟ� ɩɪɨɮɟɫɫɢɢ� ©ɋɨɰɢɚɥɶɧɚɹ� ɪɚɛɨɬɚª�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɛɥɟɦɵ�ɩɨɜɵɲɟɧɢɹ�ɭɪɨɜɧɹ�ɩɪɟɫɬɢɠɧɨɫɬɢ�ɩɪɨɮɟɫɫɢɣ�ɫɨɰɢɚɥɶɧɨɣ�
ɫɮɟɪɵ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɜɵɫɬɪɚɢɜɚɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�
ɦɟɠɞɭ� ɫɭɛɴɟɤɬɚɦɢ� ɫɨɰɢɚɥɶɧɨɣ� ɪɚɛɨɬɵ�� ɫɪɟɞɫɬɜɚɦɢ� ɦɚɫɫɨɜɨɣ�
ɢɧɮɨɪɦɚɰɢɢ� ɢ� ɲɢɪɨɤɨɣ� ɚɭɞɢɬɨɪɢɟɣ� ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ� ɢɦɟɟɬ�
ɡɧɚɱɢɦɨɫɬɶ� ɜ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɤɚɤ� ɬɟɨɪɟɬɢɱɟɫɤɢɯ� ɚɫɩɟɤɬɨɜ� ɢɡɭɱɟɧɢɹ�
ɩɪɨɛɥɟɦ� ɦɚɫɫɨɜɨɣ� ɤɨɦɦɭɧɢɤɚɰɢɢ�� ɬɚɤ� ɢ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɡɧɚɱɟɧɢɹ�
ɞɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɤɨɧɤɪɟɬɧɵɯ� ɨɪɝɚɧɢɡɚɰɢɣ� ɢ�
ɭɱɪɟɠɞɟɧɢɣ� ɫɨɰɢɚɥɶɧɨɣ� ɫɮɟɪɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɬɶ�
ɫɬɟɩɟɧɶ� ɩɪɟɫɬɢɠɚ� ɩɪɢ� ɜɵɛɨɪɟ� ɩɪɨɮɟɫɫɢɢ� ɫɨɰɢɚɥɶɧɨɝɨ� ɪɚɛɨɬɧɢɤɚ�
ɫɪɟɞɢ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɫɨɰɢɚɥɶɧɵɯ� ɫɥɭɠɛ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɍɟɨɪɟɬɢɤɨ�ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɭɸ� ɨɫɧɨɜɭ� ɫɨɫɬɚɜɥɹɸɬ�� ɤɨɧɰɟɩɰɢɹ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢɦɢɞɠɚ� ɫɨɰɢɚɥɶɧɵɯ� ɫɥɭɠɛ� Ɍ�ȼ�� Ⱥɫɬɚɯɨɜɨɣ�� ȼ�Ɇ��
Ɇɟɥɢɯɨɜɫɤɨɝɨ�� Ⱥ�ɇ�� ɑɭɦɢɤɨɜɚ�� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɥɢɹɧɢɹ� ɫɜɹɡɟɣ� ɫ�
ɨɛɳɟɫɬɜɟɧɧɨɫɬɶɸ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɝɪɚɠɞɚɧɫɤɨɝɨ�ɫɚɦɨɫɨɡɧɚɧɢɹ�Ɋ�Ɇ��
Ɍɭɯɜɚɬɭɥɢɧɚ��ɇ�ȼ��Ʉɪɢɜɟɥɶɫɤɨɣ��ȼ�ɂ��ɂɥɶɢɱɟɜɚ��ɤɨɧɰɟɩɰɢɹ�ɫɨɡɞɚɧɢɹ�
ɨɩɬɢɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɣ� ɷɮɮɟɤɬɢɜɧɨɣ� ɤɨɦɦɭɧɢɤɚɰɢɢ� ɫ� ɩɨɡɢɰɢɢ�
ɋɆɂ� Ɇ�ȼ�� ɉɨɥɭɯɢɧɨɣ�� Ⱥɧɤɟɬɧɵɣ� ɨɩɪɨɫ�� ɢɧɬɟɪɜɶɸɢɪɨɜɚɧɢɟ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ©ɋɚɦɨɨɰɟɧɤɚ� ɫɨɰɢɚɥɶɧɵɦɢ� ɪɚɛɨɬɧɢɤɚɦɢ�
ɩɪɟɫɬɢɠɚ� ɫɜɨɟɣ� ɩɪɨɮɟɫɫɢɢª� ɩɨɡɜɨɥɢɥɨ� ɜɵɹɜɢɬɶ� ɨɬɞɟɥɶɧɵɟ�
ɚɫɩɟɤɬɵ�ɢɦɢɞɠɚ�ɩɪɨɮɟɫɫɢɢ�©ɋɨɰɢɚɥɶɧɚɹ�ɪɚɛɨɬɚª��ɉɨ�ɫɚɦɨɨɰɟɧɤɚɦ�
ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɜɵɛɨɪ� ɞɚɧɧɨɣ� ɩɪɨɮɟɫɫɢɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɨ� ɦɧɨɝɨɦ�
ɧɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ� ɦɨɬɢɜɚɦɢ�� ���� ɫɬɚɥɢ� ɫɨɰɢɚɥɶɧɵɦɢ�
ɪɚɛɨɬɧɢɤɚɦɢ� ɢɡ�ɡɚ� ɥɢɱɧɵɯ� ɨɛɫɬɨɹɬɟɥɶɫɬɜ�� Ⱦɥɹ� ���� ɨɫɨɛɟɧɧɨ�
ɡɧɚɱɢɦɚ�ɪɚɛɨɬɚ�ɫ�ɥɸɞɶɦɢ��Ʌɢɲɶ�����ɩɪɢɲɥɢ�ɜ�ɫɨɰɢɚɥɶɧɭɸ�ɫɮɟɪɭ��
ɩɨɥɭɱɢɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɨɛɪɚɡɨɜɚɧɢɟ������ɪɟɫɩɨɧɞɟɧɬɨɜ�ɢɯ�ɪɚɛɨɬɚ�
ɧɪɚɜɢɬɫɹ�����±�ɧɟɬ��ȼ�ɪɹɞɭ�ɨɰɟɧɨɤ�ɜɵɩɨɥɧɹɟɦɨɣ�ɪɚɛɨɬɵ�ɞɥɹ�����±�
ɡɧɚɱɢɦɨ��ɱɬɨ�ɨɧɚ��ɩɨɦɨɝɚɹ�ɥɸɞɹɦ��ɧɟ�ɜɨɡɧɚɝɪɚɠɞɚɟɬɫɹ�ɩɨ�ɞɨɫɬɨɢɧɫɬɜɭ��
����ɩɨɞɱɟɪɤɢɜɚɸɬ�ɷɦɨɰɢɨɧɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ�ɩɟɪɟɝɪɭɡɤɢ������
ɨɬɦɟɬɢɥɢ�ɟɟ�ɧɢɡɤɢɣ�ɩɪɟɫɬɢɠ��ȼɵɜɨɞɵ��ɉɨ�ɞɚɧɧɵɦ�ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɯ�
ɨɩɪɨɫɨɜ�� ɪɚɛɨɬɧɢɤɨɜ� ɫɨɰɢɚɥɶɧɨɣ� ɫɮɟɪɵ� ɢ� ɫɬɭɞɟɧɬɨɜ�� ɩɨɥɭɱɚɸɳɢɯ�
ɨɛɪɚɡɨɜɚɧɢɟ� ɩɨ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©ɋɨɰɢɚɥɶɧɚɹ� ɪɚɛɨɬɚª�� ɩɨɥɭɱɟɧɚ�
ɫɢɫɬɟɦɧɚɹ� ɤɨɦɩɥɟɤɫɧɚɹ� ɨɰɟɧɤɚ� ɢɦɢɞɠɚ� ɩɪɨɮɟɫɫɢɢ� ɫɩɟɰɢɚɥɢɫɬɚ�
ɫɨɰɢɚɥɶɧɨɣ� ɫɮɟɪɵ�� ȼ� ɩɪɨɰɟɫɫɟ� ɪɚɛɨɬɵ� ɛɵɥɢ� ɪɟɲɟɧɵ� ɫɥɟɞɭɸɳɢɟ�
ɡɚɞɚɱɢ�� ��� Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɧɨɜɧɵɟ� ɚɫɩɟɤɬɵ� ɫɨɰɢɚɥɶɧɨɣ� ɪɚɛɨɬɵ�
ɤɚɤ� ɩɪɨɮɟɫɫɢɢ�� ɩɨɡɢɰɢɢ� ɫɨɬɪɭɞɧɢɤɨɜ� ɫɨɰɢɚɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ�� ���
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɜɟɞɭɳɢɟ�ɦɨɬɢɜɵ�ɜɵɛɨɪɚ�ɩɪɨɮɟɫɫɢɢ�����ȼɵɹɜɥɟɧɵ�
ɨɫɧɨɜɧɵɟ� ɩɪɨɛɥɟɦɧɵɟ� ɡɨɧɵ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɫɨɰɢɚɥɶɧɵɯ� ɪɚɛɨɬɧɢɤɨɜ�� ��� Ɉɯɚɪɚɤɬɟɪɢɡɨɜɚɧ� ɥɢɱɧɨɫɬɧɵɣ� ɢ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ�ɩɨɬɟɧɰɢɚɥ�ɪɚɛɨɬɧɢɤɨɜ�ɫɨɰɢɚɥɶɧɵɯ�ɫɥɭɠɛ�
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:25.
3�(��0LWULXNRYD
6FLHQWL¿F�$GYLVRU�±�$VVRF��3URI��(�9��3RORWVND\D
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��'XULQJ�WKH�SUHVHQW�SHULRG�RI�WLPH�UHVHDUFK�RI�D�SUREOHP�RI�
LPDJH�RI�WKH�VRFLDO�ZRUNHU�JDLQV�WKH�LQFUHDVLQJ�SUDFWLFDO�DQG�WKHRUHWLFDO�
LPSRUWDQFH� LQ� WKH� OLJKW�RI� WKRVH� WUDQVIRUPDWLRQV�ZKLFK�KDSSHQ� LQ�PDQ\�
EUDQFKHV�RI�OLIH�RI�RXU�VRFLHW\��3URIHVVLRQDOL]LQJ�RI�VRFLDO�ZRUN�LQ�PRGHUQ�
5XVVLD�FDQ¶W�GHYHORS�EHFDXVH�RI�OLPLWDWLRQ�RI�PDWHULDO�¿QDQFLDO�UHVRXUFHV��
GLVWLQFWLRQV�DV�SURYLGHG�E\�VRFLDO�VHUYLFHV�DQG�HVWDEOLVKPHQWV�RI�VHUYLFHV��
GH¿FLHQF\�RI�NQRZOHGJH�DQG�QHFHVVDU\�VNLOOV�DW�SUDFWLFDO�ZRUNHUV��$OO�WKLV�
QHJDWLYHO\� DIIHFWV� RQ� SUHVWLJH� RI� D� SURIHVVLRQ� ©6RFLDO� ZRUNª�� 5HVHDUFK�
D� SUREOHP�RI� LQFUHDVH� RI� OHYHO� SUHVWLJLRXVQHVV� RI� SURIHVVLRQV� WKH� VRFLDO�
VSKHUH� IURP� WKH� SRLQW� RI� YLHZ�RI� IRUPLQJ� HIIHFWLYH� LQWHUDFWLRQ� EHWZHHQ�
VXEMHFWV� RI� VRFLDO� ZRUN�� PDVV� PHGLD� DQG� ZLGH� DXGLHQFH� RI� WKH� SXEOLF�
KDV� WKH� LPSRUWDQFH� LQ� FRQVLGHUDWLRQ� DV� WKHRUHWLFDO� DVSHFWV� RI� VWXG\LQJ�
RI� SUREOHPV� RI� PDVV� FRPPXQLFDWLRQ�� DQG� SUDFWLFDO� YDOXH� IRU� HIIHFWLYH�
IXQFWLRQLQJ�RI�WKH�FRQFUHWH�RUJDQL]DWLRQV�DQG�HVWDEOLVKPHQWV�RI�WKH�VRFLDO�
VSKHUH��$LP��7R�LQYHVWLJDWH�SUHVWLJH�GHJUHH�DW�FKRLFH�RI�SURIHVVLRQ�RI�WKH�
VRFLDO�ZRUNHU� DPRQJ�H[SHUWV�RI� VRFLDO� VHUYLFHV��0DWHULDOV� DQG�PHWKRGV��
7KHRUHWLFDO� DQG� PHWKRGRORJLFDO� EDVLV� PDNH�� FRQFHSW� RI� IRUPDWLRQ� RI�
LPDJH� RI� VRFLDO� VHUYLFHV� RI� 7�9�� $VWDNKRYD�� 9�0�� 0HOLNKRYVN\�� $�1��
&KXPLNRY�� UHVHDUFKHV� RI� LQÀXHQFH� RI� SXEOLF� UHODWLRQV� RQ� IRUPDWLRQ� RI�

FLYLO�FRQVFLRXVQHVV�RI�5�0��7XNKYDWXOLQ��1�9��.ULYHOVND\D��9�,��,O\LFKHY��
WKH�FRQFHSW�RI�FUHDWLRQ�RI�RSWLPXP�FRQGLWLRQV�RI�HIIHFWLYH�FRPPXQLFDWLRQ�
IURP� D� SRVLWLRQ� RI� PDVV� PHGLD� RI� 0�9�� 3ROXNKLQD�� 4XHVWLRQQDLUH��
LQWHUYLHZLQJ��5HVXOWV��7KH� UHVHDUFK� ©6HOI�DVVHVVPHQW�6RFLDO�:RUNHUV� RI�
3UHVWLJH� RI� WKH�3URIHVVLRQª� DOORZHG� WR� UHYHDO� VHSDUDWH� DVSHFWV� RI� LPDJH�
RI� D� SURIHVVLRQ� ©6RFLDO�ZRUNª��2Q� VHOI�DVVHVVPHQWV� RI� UHVSRQGHQWV�� WKH�
FKRLFH�RI�WKLV�SURIHVVLRQ�LV�GH¿QHG�LQ�PDQ\�UHVSHFWV�E\�H[WUD�SURIHVVLRQDO�
PRWLYHV������EHFDPH�VRFLDO�ZRUNHUV�EHFDXVH�RI�SHUVRQDO�FLUFXPVWDQFHV��
)RU�����ZRUN�ZLWK�SHRSOH�LV�HVSHFLDOO\�VLJQL¿FDQW��2QO\�����FDPH�WR�WKH�
VRFLDO�VSKHUH��KDYLQJ�JRW�WKH�FRUUHVSRQGLQJ�HGXFDWLRQ������RI�UHVSRQGHQWV�
WKHLU�ZRUN�DUH�SOHDVDQW�����±�WKHLU�ZRUN�DUH�QRW�SOHDVDQW��$PRQJ�HVWLPDWHV�
RI�SHUIRUPHG�ZRUN�� IRU�����±� LW� LV� VLJQL¿FDQW� WKDW� LW��KHOSLQJ�SHRSOH�� LW�
LVQ¶W�UHZDUGHG�RQ�DGYDQWDJH������HPSKDVL]H�HPRWLRQDO�DQG�SV\FKRORJLFDO�
RYHUORDGV�� ���� QRWHG� LWV� ORZ� SUHVWLJH�� &RQFOXVLRQ�� $FFRUGLQJ� WR�
VRFLRORJLFDO�SROOV�RI�ZRUNHUV�RI�WKH�VRFLDO�VSKHUH�DQG�WKH�VWXGHQWV�JHWWLQJ�
DQ�HGXFDWLRQ�LQ�©6RFLDO�ZRUNª��LV�UHFHLYHG�D�V\VWHP�FRPSOH[�DVVHVVPHQW�
RI�LPDJH�RI�D�SURIHVVLRQ�RI�WKH�H[SHUW�RI�WKH�VRFLDO�VSKHUH��,Q�WKH�FRXUVH�RI�
ZRUN�WKH�IROORZLQJ�WDVNV�ZHUH�VROYHG�����7KH�PDLQ�DVSHFWV�RI�VRFLDO�ZRUN�
DV�SURIHVVLRQV��SRVLWLRQV�RI� VWDII�RI� VRFLDO� LQVWLWXWLRQV�DUH�FRQVLGHUHG�����
/HDGLQJ�PRWLYHV�RI�FKRLFH�RI�SURIHVVLRQ�DUH�DQDO\VHG�����7KH�PDLQ�SUREOHP�
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ɂɇȾɂȼɂȾɍȺɅɖɇɈ�ɉɋɂɏɈɅɈȽɂɑȿɋɄɂɃ�ɉɈɊɌɊȿɌ�
ɍɑȺɋɌɇɂɄɈȼ�ɊɈɅȿȼɕɏ�ɂȽɊ�ɀɂȼɈȽɈ�ȾȿɃɋɌȼɂə
ȼ�ȼ��ɓɟɪɛɚɱɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ʌ��Ɇɚɥɵɝɢɧ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɨɥɟɜɵɟ� ɢɝɪɵ� ±� ɜɢɞ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ� ɪɚɡɜɥɟɱɟɧɢɹ�
ɞɥɹ� ɝɪɭɩɩɵ� ɥɢɰ�� ɫɨɫɬɨɹɳɢɣ� ɜ� ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɟ� ɝɢɩɨɬɟɬɢɱɟɫɤɢɯ�
ɠɢɡɧɟɧɧɵɯ�ɫɢɬɭɚɰɢɣ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜ�ɮɨɪɦɟ�ɤɨɧɤɪɟɬɧɵɯ�ɫɸɠɟɬɨɜ�
ɩɪɢ� ɩɨɫɪɟɞɫɬɜɟ� ɮɨɪɦɚɥɶɧɵɯ� ɦɨɞɟɥɟɣ� ɢ� ɫ� ɭɱɚɫɬɢɟɦ� ɜɟɞɭɳɟɝɨ�
�©ɦɚɫɬɟɪɚª��� ɢɫɩɨɥɧɹɸɳɟɝɨ� ɮɭɧɤɰɢɢ� ɫɰɟɧɚɪɢɫɬɚ� ɢ� ɚɪɛɢɬɪɚ�� ȼ�
ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɭɛɤɭɥɶɬɭɪɚ� ɪɨɥɟɜɵɯ� ɢɝɪ� ɧɚɫɱɢɬɵɜɚɟɬ� ɧɟɫɤɨɥɶɤɨ�
ɞɟɫɹɬɤɨɜ� ɬɵɫɹɱ� ɭɱɚɫɬɧɢɤɨɜ� ɩɨ� ɜɫɟɣ� Ɋɨɫɫɢɢ� ɢ� ɨɛɪɟɥɚ� ɩɪɢɡɧɚɧɢɟ� ɧɚ�
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ� ɢ� ɤɭɥɶɬɭɪɧɨɦ� ɭɪɨɜɧɹɯ�� Ɉɫɬɪɨ� ɫɬɨɹɬ� ɜɨɩɪɨɫɵ�
ɧɚɥɢɱɢɹ� ɞɟɡɚɞɚɩɬɢɪɭɸɳɢɯ� ɢ� ɚɞɚɩɬɢɪɭɸɳɢɯ� ɚɫɩɟɤɬɨɜ� ɜɥɢɹɧɢɹ�
ɪɨɥɟɜɵɯ� ɢɝɪ� ɧɚ� ɢɯ� ɭɱɚɫɬɧɢɤɨɜ�� ɨɛɭɱɚɸɳɟɝɨ� ɢ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ�
ɩɨɬɟɧɰɢɚɥɚ� ɷɬɨɝɨ� ɡɚɧɹɬɢɹ�� ɂɦɟɧɧɨ� ɩɨɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɪɨɥɟɜɵɯ�
ɢɝɪ�ɢ�ɢɯ�ɭɱɚɫɬɧɢɤɨɜ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɢ�ɢɦɟɟɬ�ɛɨɥɶɲɨɣ�ɩɨɬɟɧɰɢɚɥ�
ɪɚɡɜɢɬɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɵɹɜɢɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɨɪɬɪɟɬɚ�� ɫɜɨɣɫɬɜɟɧɧɵɟ� ɭɱɚɫɬɧɢɤɚɦ� ɪɨɥɟɜɵɯ�
ɢɝɪ� ɠɢɜɨɝɨ� ɞɟɣɫɬɜɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ�
��� ɭɱɚɫɬɧɢɤɨɜ� ɪɨɥɟɜɵɯ�ɢɝɪ�ɠɢɜɨɝɨ� ɞɟɣɫɬɜɢɹ�� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ��
ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±���������ɝɨɞɚ������ɢɫɩɵɬɭɟɦɵɯ�������ɛɵɥɨ�ɦɭɠɫɤɨɝɨ�
ɩɨɥɚ�����������±�ɠɟɧɫɤɨɝɨ��ɭ�ɜɫɟɯ�ɢɫɩɵɬɭɟɦɵɯ�ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɵ�
ɦɟɬɨɞɨɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ� ɫɬɚɠ� ɭɱɚɫɬɢɹ� ɜ� ɪɨɥɟɜɵɯ�
ɢɝɪɚɯ� ɨɬ� ɬɪɟɯ� ɥɟɬ�� ɫ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ� �±�� ɤɪɭɩɧɵɯ� ɢ� �±�� ɦɚɥɵɯ�
ɢɝɪ� ɜ� ɝɨɞ�� Ⱦɥɹ� ɩɪɨɜɟɪɤɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɛɵɥɚ� ɫɮɨɪɦɢɪɨɜɚɧɚ�
ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ��ɫɨɫɬɨɹɳɚɹ�ɢɡ����ɱɟɥɨɜɟɤ�ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��
ɧɢɤɨɝɞɚ� ɧɟ� ɭɱɚɫɬɜɨɜɚɜɲɢɯ� ɜ� ɪɨɥɟɜɵɯ� ɢɝɪɚɯ�� ��� ������ ɢɫɩɵɬɭɟɦɵɯ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɛɵɥɨ� ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�� �������� ±� ɠɟɧɫɤɨɝɨ��
Ʉɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ� ɛɵɥɚ� ɧɚɛɪɚɧɚ� ɫɥɟɩɵɦ� ɦɟɬɨɞɨɦ�� ɛɟɡ� ɭɱɟɬɚ�
ɫɩɟɰɢɮɢɤɢ�ɫɨɰɢɚɥɶɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɢɫɩɵɬɭɟɦɵɯ��Ⱦɥɹ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɯɚɪɚɤɬɟɪɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɥɢɱɧɨɫɬɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɢɫɩɵɬɭɟɦɵɯ�ɛɵɥɨ�
ɢɫɩɨɥɶɡɨɜɚɧɨ�ɫɥɟɞɭɸɳɟɟ�����Ɉɩɪɨɫɧɢɤ�ɒɦɢɲɟɤɚ��6)��+��6FKPLHVFKHN��
ɚɞɚɩɬɚɰɢɹ� ȼ�Ɇ�� Ȼɥɟɣɯɟɪɚ�� ɇ�Ȼ�� Ɏɟɥɶɞɦɚɧɚ��� ��� Ɇɧɨɝɨɮɚɤɬɨɪɧɵɣ�
ɥɢɱɧɨɫɬɧɵɣ�ɨɩɪɨɫɧɢɤ�Ɋ��Ʉɟɬɬɟɥɥɚ�� �ȼ�ɚɞɚɩɬɚɰɢɢ�Ʉɚɩɭɫɬɢɧɨɣ�Ⱥ�ɇ����
Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɪɟɧɵ�ɧɚ�ɧɨɪɦɚɥɶɧɨɫɬɶ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ��
ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɛɵɥɢ� ɨɛɪɚɛɨɬɚɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�� ɜɤɥɸɱɟɧɧɵɯ�
ɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɩɚɤɟɬɵ� 6366� ����� ɢ� ([FHO;3� �0LFURVRIW� �������
Ɋɟɡɭɥɶɬɚɬɵ�� ��� ɉɚɬɨɯɚɪɚɤɬɟɪɨɥɨɝɢɱɟɫɤɢɣ� ɨɩɪɨɫɧɢɤ� ɒɦɢɲɟɤɚ��
ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɬɢɩɨɜ� ɚɤɰɟɧɬɭɚɰɢɣ�
ɯɚɪɚɤɬɟɪɚ�ɜ�ɢɫɫɥɟɞɭɟɦɨɣ�ɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɚɯ�ɩɨɡɜɨɥɹɸɬ�ɜɵɞɟɥɢɬɶ�
ɬɪɢ�ɜɵɪɚɠɟɧɧɵɯ�ɬɢɩɚ�ɚɤɰɟɧɬɭɰɚɰɢɢ�ɯɚɪɚɤɬɟɪɚ�ɭ�ɭɱɚɫɬɧɢɤɨɜ�ɪɨɥɟɜɵɯ�
ɢɝɪ�� ©Ⱦɟɦɨɧɫɬɪɚɬɢɜɧɵɣª�� ©ɗɤɡɚɥɶɬɢɪɨɜɚɧɧɵɣª� ɢ� ©ɐɢɤɥɨɬɢɦɧɵɣª��
���Ɇɧɨɝɨɮɚɤɬɨɪɧɵɣ� ɥɢɱɧɨɫɬɧɵɣ� ɨɩɪɨɫɧɢɤ�Ʉɟɬɬɟɥɥɚ��Ⱦɚɧɧɵɟ� ɬɟɫɬɚ�
Ʉɟɬɬɟɥɥɚ�ɩɨɡɜɨɥɹɸɬ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɚɤɬɢɜɧɵɦ�ɭɱɚɫɬɧɢɤɚɦ�
ɪɨɥɟɜɵɯ�ɢɝɪ�ɫɜɨɣɫɬɜɟɧɧɚ�ɛɨɥɶɲɚɹ��ɧɟɠɟɥɢ�ɢɫɩɵɬɭɟɦɵɦ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɵ�ɧɟɡɚɜɢɫɢɦɨɫɬɶ��ɫɚɦɨɭɜɟɪɟɧɧɨɫɬɶ��ɨɪɢɝɢɧɚɥɶɧɨɫɬɶ��ɫɬɪɟɦɥɟɧɢɟ�
ɤ�ɫɚɦɨɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɢ�ɩɪɢɨɪɢɬɟɬ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɦɧɟɧɢɹ��ȿ��ɢ�4�����
Ɍɚɤɠɟ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɜɵɪɚɠɟɧɧɭɸ� ɜɧɭɬɪɟɧɧɸɸ� ɧɚɩɪɹɠɟɧɧɨɫɬɶ��
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ɪɟɜɧɢɜɨɫɬɶ�� ɩɨɞɨɡɪɢɬɟɥɶɧɨɫɬɶ�� ɜɡɜɨɥɧɨɜɚɧɧɨɫɬɶ�� ɧɟɬɟɪɩɟɥɢɜɨɫɬɶ��
ɢɡɛɵɬɨɤ� ɩɨɛɭɠɞɟɧɢɣ�� ɧɟ� ɧɚɯɨɞɹɳɢɯ� ɪɚɡɪɹɞɤɢ� �/��� ɢ� �4����� ɗɬɢ�
ɤɚɱɟɫɬɜɚ�ɭɫɭɝɭɛɥɹɸɬɫɹ�ɝɨɪɹɱɧɨɫɬɶɸ��ɫɩɨɧɬɚɧɧɨɫɬɶɸ�ɜ�ɩɨɜɟɞɟɧɢɢ��1�
���ɫɤɥɨɧɧɨɫɬɶɸ�ɤ�ɧɟɛɪɟɠɧɨɫɬɢ��ɥɟɝɤɨɦɵɫɥɟɧɧɨɫɬɢ�ɢ�ɧɟɩɨɫɬɨɹɧɧɨɫɬɢ�
ɢ� ɧɟɠɟɥɚɧɢɟ� ɫɜɹɡɵɜɚɬɶ� ɫɟɛɹ� ɩɪɚɜɢɥɚɦɢ�� ɩɪɟɬɟɧɰɢɨɡɧɨɫɬɶɸ� �*�
��� ȼɧɟɲɧɸɸ� ɮɨɪɦɭ� ɞɚɧɧɨɝɨ� ɩɨɪɬɪɟɬɚ� ɦɨɝɭɬ� ɨɩɪɟɞɟɥɹɬɶ� ɬɚɤɢɟ�
ɤɚɱɟɫɬɜɚ�� ɤɚɤ� ɜɵɫɨɤɢɣ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ� ɢ� ɤɭɥɶɬɭɪɧɵɣ� ɭɪɨɜɟɧɶ��
ɭɦɟɧɢɟ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɢ�ɞɟɥɚɬɶ�ɜɵɜɨɞɵ��ȼ����ɭɝɥɭɛɥɟɧɧɨɫɬɶ�ɜ�ɫɟɛɹ��
ɫɤɥɨɧɧɨɫɬɶ�ɤ�ɪɟɮɥɟɤɫɢɢ��ɭɜɥɟɱɟɧɧɨɫɬɶ�ɢɫɤɭɫɫɬɜɨɦ��ɬɟɨɪɢɟɣ��ɛɨɝɚɬɨɟ�
ɜɨɨɛɪɚɠɟɧɢɟ�� ɨɬɨɪɜɚɧɧɨɫɬɶ� ɨɬ� ɩɪɚɤɬɢɤɢ� ɢ� ɛɵɬɚ� �Ɇ���� ȼɵɜɨɞɵ��
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɦɨɝɭɬ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ�ɨ�ɬɨɦ��
ɱɬɨ� ɜɚɠɧɟɣɲɟɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ�� ɨɬɥɢɱɚɸɳɟɣ� ɚɤɬɢɜɧɵɯ� ɭɱɚɫɬɧɢɤɨɜ�
ɪɨɥɟɜɨɝɨ� ɞɜɢɠɟɧɢɹ�� ɹɜɥɹɟɬɫɹ� ɜɧɭɬɪɟɧɧɢɣ� ɤɨɧɮɥɢɤɬ�ɦɟɠɞɭ� ɜɵɫɨɤɨɣ�
ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ�� ɩɨɬɪɟɛɧɨɫɬɶɸ� ɜɨ� ɜɧɢɦɚɧɢɢ� ɢ�
ɩɪɢɡɧɚɧɢɢ�ɢ�ɜɨɫɩɪɢɹɬɢɟɦ�ɫɨɰɢɭɦɚ�ɤɚɤ�ɨɩɚɫɧɨɣ��ɜɪɚɠɞɟɛɧɨɣ�ɫɪɟɞɵ��
Ɍɚɤɠɟ� ɦɨɠɧɨ� ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɬɚɤɢɟ� ɥɢɱɧɨɫɬɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɤɚɤ� ɚɝɪɟɫɫɢɜɧɨɫɬɶ�� ɪɚɞɢɤɚɥɢɡɦ�� ɫɬɪɟɦɥɟɧɢɟ� ɤ� ɧɟɡɚɜɢɫɢɦɨɫɬɢ�� ɚ�
ɬɚɤɠɟ� ɦɟɱɬɚɬɟɥɶɧɨɫɬɶ�� ɫɤɥɨɧɧɨɫɬɶ� ɤ� ɮɚɧɬɚɡɢɪɨɜɚɧɢɸ� ɢ� ɧɚɞɟɥɟɧɢɸ�
ɫɨɛɫɬɜɟɧɧɵɯ� ɜɨɨɛɪɚɠɚɟɦɵɯ� ɪɟɚɥɶɧɨɫɬɟɣ� ɛɨɥɶɲɟɣ� ɡɧɚɱɢɦɨɫɬɶɸ��
ɹɜɥɹɸɬɫɹ� ɩɨɩɵɬɤɨɣ� ɚɞɚɩɬɚɰɢɢ� ɤ� ɜɵɲɟɨɩɢɫɚɧɧɨɦɭ� ɜɧɭɬɪɟɧɧɟɦɭ�
ɤɨɧɮɥɢɤɬɭ�
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K\SRWKHWLFDO� UHDO�OLIH� VLWXDWLRQV�ZKLFK� DUH� SUHVHQWHG� LQ� IRUP� RI� VSHFL¿F�
VWRU\�VXEMHFWV��WKURXJK�WKH�DJHQF\�RI�IRUPDO�PRGHOV�DQG�D�JDPH�PDVWHU��
ZKR�LV�SHUIRUPLQJ�WKH�IXQFWLRQV�RI�D�VFULSW�ZULWHU�DQG�DQ�DUELWHU��&XUUHQWO\�
WKH� VXEFXOWXUH� RI� UROH�SOD\LQJ� JDPHV� QXPEHUV� WHQV� RI� WKRXVDQGV� RI�
SDUWLFLSDQWV� WKURXJKRXW�5XVVLD�DQG� LW� LV� UHFRJQL]HG�DW� WKH�DGPLQLVWUDWLYH�
DQG� FXOWXUDO� OHYHO�� ,VVXHV� RI� WKH� H[LVWHQFH� RI� DGDSWLQJ� DQG� GLVDGDSWLQJ�
DVSHFWV�RI� WKH� LQÀXHQFH�RI� UROH�SOD\LQJ�JDPHV�RQ� WKHLU�SDUWLFLSDQWV��DQG�
DOVR�WKH�PDWWHU�RI�WKHLU�WUDLQLQJ�DQG�WKHUDSHXWLF�SRWHQWLDO��DUH�WKURZQ�LQWR�
VKDUS� UHOLHI��7KDW� LV� WKH� UHDVRQ�ZK\� WKH� UHVHDUFK�RQ� UROH�SOD\LQJ�JDPHV�
DQG�WKHLU�SDUWLFLSDQWV�LV�UHOHYDQW�DQG�KDV�JUHDW�SRWHQWLDO�RI�GHYHORSPHQW��
$LP��7R�UHYHDO�WKH�IHDWXUHV�RI�LQGLYLGXDO�SV\FKRORJLFDO�SRUWUDLW�FRPPRQ�
WR�SDUWLFLSDQWV�RI�OLYH�DFWLRQ�UROH�SOD\LQJ�JDPHV��0DWHULDOV�DQG�PHWKRGV��
:H�KDYH�H[DPLQHG����SDUWLFLSDQWV�RI�OLYH�DFWLRQ�UROH�SOD\LQJ�JDPHV��DJHG�
��±���\HDUV��DYHUDJH�DJH�±���������\HDUV������VXEMHFWV�������ZHUH�PDOH��
���������ZHUH�IHPDOH��WKH�H[SHULHQFH�RI�DOO�WKH�VXEMHFWV�RI�WKH�UHVHDUFK�
JURXS�LQ�UROH�SOD\RQJ�JDPHV�ZDV�DXWKHQWLFDWHG�DV�PRUH�WKDQ�WKUHH�\HDUV��
ZLWK� LQWHQVLW\�RI��±�� ODUJH�DQG��±��VPDOO�JDPHV�SHU�\HDU��7R�FKHFN� WKH�
LPSRUWDQFH�RI�WKH�JDWKHUHG�GDWD�ZH�IRUPHG�WKH�FRQWURO�JURXS�FRQVLVWLQJ�RI�
���SHUVRQV�DJHG���±���\HDUV��ZKLFK�KDG�QHYHU�SDUWLFLSDWHG�LQ�UROH�SOD\LQJ�
JDPHV�����������VXEMHFWV�LQ�WKH�FRQWURO�JURXS�ZHUH�PDOH�����������ZHUH�
IHPDOH��7KH�FRQWURO�JURXS�ZDV�VHOHFWHG� UDQGRPO\�� UHJDUGOHVV� WR� VSHFL¿F�
VRFLDO�FKDUDFWHULVWLFV�RI�VXEMHFWV��)RU�WKH�GLDJQRVLV�RI�FKDUDFWHURORJLFDO�DQG�
SHUVRQDO�IHDWXUHV�RI�VXEMHFWV�ZHUH�XVHG�����6KPLVKHN�4XHVWLRQQDLUH�©�6)��
+��6FKPLHVFKHN��DGDSWHG�E\�9�0��%OHLFKHU��1�%��)HOGPDQ������5��&DWWHOO�
0XOWLSOH�IDFWRU� 3HUVRQDOLW\�4XHVWLRQQDLUH� �DGDSWHG� E\�$�1��.DSXVWLQD���
5HVXOWV� RI� WKH� UHVHDUFK� ZHUH� WHVWHG� IRU� QRUPDOF\� RI� GLVWULEXWLRQ� �� 7KH�
UHVXOWV�UHFHLYHG�ZHUH�SURFHVVHG�XVLQJ�VWDQGDUG�WHFKQLTXHV�RI�PDWKHPDWLFDO�
VWDWLVWLFV� LQFOXGHG� LQ� WKH�VWDWLVWLFDO�SDFNDJHV�RI�6366������DQG�([FHO;3�
�0LFURVRIW� ������� 5HVXOWV�� ��� 6KPLVKHN� 3DWKRFKDUDFWHURORJLFDO�
4XHVWLRQQDLUH�� 7KH� GDWD� RQ� WKH� SUHYDOHQFH� RI� W\SHV� RI� FKDUDFWHU�
DFFHQWXDWLRQ� LQ� WKH� UHVHDUFK� DQG� FRQWURO� JURXSV� DOORZ� WR� LGHQWLI\� WKUHH�
GLVWLQFW� W\SHV� RI� FKDUDFWHU� DFFHQWXDWLRQ� LQ� SDUWLFLSDQWV� RI� UROH�SOD\LQJ�
JDPHV�� ©'HPRQVWUDWLYHª�� ©([DOWHGª� DQG� ©&\FORWK\PLFª�� ��� 5�� &DWWHOO�
0XOWLSOH�IDFWRU�3HUVRQDOLW\�4XHVWLRQQDLUH�'DWDV�RI� WKH�&DWWHOO� WHVW�DOORZ�
XV� WR� VXJJHVW� WKDW� DFWLYH� SDUWLFLSDQWV� RI� UROH�SOD\LQJ� JDPHV� KDYH�PRUH�
LQGHSHQGHQFH�� VHOI�FRQ¿GHQFH�� RULJLQDOLW\�� VWULYLQJ� IRU� VHOI�VXI¿FLHQF\�
DQG� WKH� SULRULW\� RI� WKHLU� RZQ� RSLQLRQ� �(�� DQG� 4����� WKDQ� WKH� VXEMHFWV�
LQ� WKH� FRQWURO� JURXS��$OVR� WKHUH� VKRXOG� EH� QRWHG� WKH� H[SUHVVHG� LQWHUQDO�
WHQVLRQ� �� MHDORXV\�� VXVSLFLRQ�� DQ[LHW\�� UHVWOHVVQHVV�� H[FHVV� RI� PRWLYHV�
QRW� ¿QGLQJ� GLVFKDUJH� �/��� DQG� �4�����7KHVH� TXDOLWLHV� DUH� FRPSRXQGHG�
E\� YHKHPHQFH�� VSRQWDQHLW\� LQ� EHKDYLRU� �1±��� SURFOLYLW\� WR� QHJOLJHQFH��
OHYLW\� DQG� LQFRQVWDQF\�� DQG�XQZLOOLQJQHVV� WR�EH�ERXQG�E\� WKH� UXOHV� DQG�
SUHWHQWLRXVQHVV��*±���([WHUQDO�IRUP�RI�WKH�SUHVHQW�SRUWUDLW�PD\�GHWHUPLQH�
VXFK� TXDOLWLHV� DV�� KLJK� LQWHOOHFWXDO� DQG� FXOWXUDO� OHYHO�� DELOLW\� WR� DQDO\]H�

DQG� GUDZ� FRQFOXVLRQV� �%���� VHOI�DZDUHQHVV�� SURFOLYLW\� WR� LQWURVSHFWLRQ��
SDVVLRQ� IRU� DUW�� WKHRU\�� LPDJLQDWLRQ�� GHWDFKPHQW� IURP� WKH� SUDFWLFH� DQG�
OLIH� �0���� &RQFOXVLRQ�� 7KXV�� WKH� JDWKHUHG� GDWD� PD\� LQGLFDWH� WKDW� WKH�
PRVW� LPSRUWDQW� IHDWXUH� WKDW�GLVWLQJXLVKHV� WKH�DFWLYH�SDUWLFLSDQWV�RI� UROH�
SOD\LQJ�JDPHV�LV�DQ�LQWHUQDO�FRQÀLFW�EHWZHHQ�KLJK�HPRWLRQDO�VHQVLWLYLW\��
WKH�DI¿OLDWLRQ�DQG� WKH�QHHG�RI�EHORQJLQJ��DQG�SHUFHSWLRQ�RI�VRFLHW\�DV�D�
GDQJHURXV��KRVWLOH�FRPPXQLW\��:H�FDQ�DOVR�VXJJHVW�WKDW�SHUVRQDOLW\�WUDLWV�
VXFK�DV�DJJUHVVLYHQHVV�� UDGLFDOLVP�� WKH�GHVLUH� IRU� LQGHSHQGHQFH��DV�ZHOO�
DV�GD\GUHDPLQJ��WHQGHQF\�WR�IDQWDVL]H�DQG�WR�HQGXH�RQH¶V�RZQ�LPDJLQDU\�
UHDOLWLHV�ZLWK�ELJ�LPSRUWDQFH��DUH�DQ�DWWHPSW�WR�DGDSW�WR�WKH�LQWHUQDO�FRQÀLFW�
GHVFULEHG�DERYH�
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ɜ� ɸɪɢɞɢɱɟɫɤɢɣ� ɥɟɤɫɢɤɨɧ� ɩɨɧɹɬɢɟ� ɸɜɟɧɚɥɶɧɵɯ� ɫɭɞɨɜ�� ɩɪɢɡɜɚɧɧɵɯ�
ɨɫɭɳɟɫɬɜɥɹɬɶ� ɩɪɚɜɨɫɭɞɢɟ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ�
ɝɪɚɠɞɚɧ�� Ɂɚ� ɷɬɨɬ�� ɞɨɫɬɚɬɨɱɧɨ� ɫɠɚɬɵɣ� ɩɨ� ɢɫɬɨɪɢɱɟɫɤɢɦ� ɦɟɪɤɚɦ�
ɩɟɪɢɨɞ�� ɩɪɨɢɡɨɲɥɨ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɤɚɤ� ɬɟɨɪɟɬɢɱɟɫɤɨɣ� ɛɚɡɵ�� ɬɚɤ� ɢ�
ɪɹɞɚ� ɫɨɰɢɚɥɶɧɨ�ɩɪɚɜɨɜɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɨɛɟɫɩɟɱɟɧɢɹ� ɢ� ɡɚɳɢɬɵ� ɩɪɚɜ�
ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ�� Ɉɞɧɚɤɨ� ɞɨ� ɫɢɯ� ɩɨɪ� ɜ� Ɋɨɫɫɢɢ� ɫɭɳɟɫɬɜɭɸɬ�
ɞɢɚɦɟɬɪɚɥɶɧɨ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ� ɨɰɟɧɤɢ� ɸɜɟɧɚɥɶɧɨɣ� ɸɫɬɢɰɢɢ�
ɤɚɤ� ɫɨɰɢɚɥɶɧɨɝɨ� ɢɧɫɬɢɬɭɬɚ� ɢ� ɩɨɥɹ� ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ� ɢɧɢɰɢɚɬɢɜ��
ɍ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɱɚɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɜɵɡɵɜɚɟɬ� ɫɟɪɶɟɡɧɭɸ� ɬɪɟɜɨɝɭ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɫɨɰɢɚɥɶɧɵɯ� ɫɥɭɠɛ� ɜ� ɫɮɟɪɭ� ɫɟɦɟɣɧɵɯ�
ɨɬɧɨɲɟɧɢɣ� ɢ� ɫɟɦɟɣɧɨɝɨ� ɜɨɫɩɢɬɚɧɢɹ�� Ɇɵ� ɪɟɲɢɥɢ� ɫɨɩɨɫɬɚɜɢɬɶ�
ɨɰɟɧɤɢ�ɸɜɟɧɚɥɶɧɨɣ�ɸɫɬɢɰɢɢ�ɫɪɟɞɢ�ɪɚɡɥɢɱɧɵɯ�ɜɨɡɪɚɫɬɧɵɯ�ɤɚɬɟɝɨɪɢɣ�
ɪɟɫɩɨɧɞɟɧɬɨɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɨɛɳɟɫɬɜɟɧɧɨɝɨ�ɦɧɟɧɢɹ�
ɩɨ�ɩɪɨɛɥɟɦɟ�ɫɬɚɧɨɜɥɟɧɢɹ�ɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ�ɸɜɟɧɚɥɶɧɨɣ�
ɸɫɬɢɰɢɢ�ɜ�Ɋɨɫɫɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ��Ɋɟɡɭɥɶɬɚɬɵ��
ȼɫɟɝɨ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ�����ɪɟɫɩɨɧɞɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ����ɞɨ����ɥɟɬ��ɜ�ɬɨɦ�ɱɢɫɥɟ�����ɠɟɧɳɢɧ�ɢ�����ɦɭɠɱɢɧ��Ɋɟɫɩɨɧɞɟɧɬɚɦ�
ɡɚɞɚɜɚɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɜɨɩɪɨɫɵ�� Ɂɧɚɤɨɦɨ� ɥɢ� ɜɚɦ� ɩɨɧɹɬɢɟ�
ɸɜɟɧɚɥɶɧɨɣ�ɸɫɬɢɰɢɢ"�ɂɦɟɸɬ�ɥɢ�ɩɪɚɜɨ�ɪɚɛɨɬɧɢɤɢ�ɫɨɰɢɚɥɶɧɵɯ�ɫɥɭɠɛ�
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɜɨɫɩɢɬɚɧɢɟ� ɞɟɬɟɣ� ɜ� ɫɨɰɢɚɥɶɧɨ� ɧɟɛɥɚɝɨɩɨɥɭɱɧɵɯ�
ɫɟɦɶɹɯ"� Ʉɚɤɢɟ� ɫɥɭɠɛɵ� ɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɩɨɫɨɛɧɵ�� ɧɚ� ɜɚɲ� ɜɡɝɥɹɞ��
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɡɚɳɢɳɚɬɶ� ɞɟɬɟɣ� ɨɬ� ɫɟɦɟɣɧɨɝɨ� ɧɚɫɢɥɢɹ"�
Ʉɚɤ� ɜɵ� ɫɱɢɬɚɟɬɟ�� ɤɚɤɢɟ� ɩɪɚɜɚ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ� ɧɚɪɭɲɚɸɬɫɹ� ɜ�
Ɋɨɫɫɢɢ�ɱɚɳɟ�ɜɫɟɝɨ"�Ⱦɨɥɠɧɵ�ɥɢ�ɩɪɢɦɟɧɹɬɶɫɹ�ɤ�ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɦ�
ɩɪɚɜɨɧɚɪɭɲɢɬɟɥɹɦ� ɛɨɥɟɟ� ɦɹɝɤɢɟ� ɦɟɬɨɞɵ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɱɟɦ� ɤ�
ɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɦ"� Ʉɚɤɨɜɚ�� ɩɨ� ɜɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɞɨɥɠɧɚ� ɛɵɬɶ�
ɦɢɧɢɦɚɥɶɧɚɹ�ɜɨɡɪɚɫɬɧɚɹ�ɩɥɚɧɤɚ�ɩɪɢɜɥɟɱɟɧɢɹ�ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɟɝɨ�ɤ�
ɭɝɨɥɨɜɧɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ"�Ɂɧɚɟɬɟ�ɥɢ�ɜɵ�ɨ�ɧɚɰɢɨɧɚɥɶɧɨɣ�ɫɬɪɚɬɟɝɢɢ�
ɞɟɣɫɬɜɢɣ�ɜ�ɢɧɬɟɪɟɫɚɯ�ɞɟɬɟɣ"�ȼɫɟ��ɨɩɪɨɲɟɧɧɵɟ�ɧɚɦɢ��ɛɵɥɢ�ɭɫɥɨɜɧɨ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɜɨɡɪɚɫɬɧɵɟ�ɤɚɬɟɝɨɪɢɢ�±���±���ɥɟɬ����±���ɥɟɬ����±���
ɥɟɬ����±���ɥɟɬ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɞɚɧɧɵɟ�ɨ�
ɧɚɥɢɱɢɢ�ɡɧɚɱɢɦɨɣ�ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�ɜɨɡɪɚɫɬɨɦ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɢ�ɢɯ�
ɨɬɧɨɲɟɧɢɟɦ�ɤ�ɩɪɨɛɥɟɦɟ�ɸɜɟɧɚɥɶɧɨɝɨ�ɩɪɚɜɚ��Ɍɚɤ������ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɜ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ɨɬ� ��� ɥɟɬ� ɜɨɨɛɳɟ� ɧɟ� ɫɥɵɲɚɥɢ� ɨ� ɸɜɟɧɚɥɶɧɨɣ�
ɸɫɬɢɰɢɢ�� ɧɟ� ɩɨɧɢɦɚɸɬ� ɫɦɵɫɥ� ɞɚɧɧɨɝɨ� ɩɨɧɹɬɢɹ� ɢ� ɧɟ� ɩɪɢɞɚɸɬ� ɟɦɭ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɫɤɨɥɶɤɨ�ɧɢɛɭɞɶ� ɜɟɫɨɦɨɝɨ� ɡɧɚɱɟɧɢɹ�� ɇɚɩɪɨɬɢɜ�� ɜ�
ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ���±���ɥɟɬ�ɢ���±���ɥɟɬ�ɭɪɨɜɟɧɶ�ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ�
ɨ� ɩɪɨɛɥɟɦɟ� ɫɨɫɬɚɜɥɹɟɬ� ��� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɉɪɢ� ɨɰɟɧɤɟ�
ɫɢɫɬɟɦɟ� ɸɜɟɧɚɥɶɧɨɝɨ� ɩɪɚɜɚ� ɦɧɟɧɢɹ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɪɚɡɞɟɥɢɥɢɫɶ�
ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɥɨɠɢɬɟɥɶɧɨɟ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɧɟɣ� ɜɵɫɤɚɡɚɥɢ�
����ɩɟɪɜɨɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ��ɢ�ɬɨɥɶɤɨ�����±�ɢɡ�ɜɬɨɪɨɣ�ɜɨɡɪɚɫɬɧɨɣ�
ɤɚɬɟɝɨɪɢɢ��ɇɚɢɛɨɥɟɟ�ɧɟɝɚɬɢɜɧɵɟ�ɨɰɟɧɤɢ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɜɨɡɦɨɠɧɨɫɬɟɣ�
ɫɨɰɢɚɥɶɧɵɯ� ɫɥɭɠɛ� ɜɦɟɲɢɜɚɬɶɫɹ� ɜ� ɫɟɦɟɣɧɨ�ɜɨɫɩɢɬɚɬɟɥɶɧɭɸ� ɫɮɟɪɭ�
ɞɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɪɚɜ�ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ�ɜɵɫɤɚɡɚɥɢ�ɪɟɫɩɨɧɞɟɧɬɵ�
ɢɡ�ɬɪɟɬɶɟɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ�±������ɢɡ�ɧɢɯ�ɫɱɢɬɚɸɬ�ɧɟɞɨɩɭɫɬɢɦɵɦ�
ɥɸɛɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɫɨ� ɫɬɨɪɨɧɵ� ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ� ɫɬɪɭɤɬɭɪ� ɜ�
ɩɪɨɰɟɫɫɵ� ɜɨɫɩɢɬɚɧɢɹ� ɞɟɬɟɣ�� ȼɵɜɨɞɵ�� Ɉɬɧɨɲɟɧɢɟ� ɜ� ɪɨɫɫɢɣɫɤɨɦ�
ɨɛɳɟɫɬɜɟ� ɤ� ɫɢɫɬɟɦɟ� ɸɜɟɧɚɥɶɧɨɝɨ� ɩɪɚɜɚ� ɨɫɬɚɟɬɫɹ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ�
ɧɟɨɞɧɨɡɧɚɱɧɵɦ�� ɩɪɢ� ɷɬɨɦ� ɧɚɛɥɸɞɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɛɨɥɟɟ�
ɧɟɝɚɬɢɜɧɨɦɭ� ɜɨɫɩɪɢɹɬɢɸ� ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɵ� ɫɪɟɞɢ� ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɧɚɢɛɨɥɟɟ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɚɤɬɢɜɧɨɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ�ɧɚɫɟɥɟɧɢɹ����±
���ɥɟɬ��� ɚ�ɭ�ɦɨɥɨɞɟɠɢ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ����ɥɟɬ�ɱɟɬɤɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�
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ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɟ�ɩɪɚɤɬɢɱɟɫɤɢ�ɨɬɫɭɬɫɬɜɭɟɬ��ɇɟɨɛɯɨɞɢɦɵ�ɤɭɥɶɬɭɪɧɨ�
ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɢɟ�ɩɪɨɟɤɬɵ�ɢ�ɚɤɰɢɢ��ɜ�ɞɨɫɬɭɩɧɨɣ�ɮɨɪɦɟ�ɨɛɴɹɫɧɹɸɳɢɟ�
ɥɸɞɹɦ� ɡɚɞɚɱɢ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɫɨɰɢɚɥɶɧɨɣ� ɩɨɥɢɬɢɤɢ� ɜ� ɨɛɥɚɫɬɢ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɢ�ɡɚɳɢɬɵ�ɩɪɚɜ�ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ�

352%/(06�2)�)250$7,21�$1'�)81&7,21,1*�2)�7+(�
-89(1,/(�-867,&(�6<67(0�,1�5866,$
1�9��$QWRVKLQ
6FLHQWL¿F�$GYLVRU�±�&DQG3V\FKRO6FL��$VVRF��3URI��&�2��.KYRVWXQRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KLV�\HDU�PDUNV����\HDUV� VLQFH� WKH� IRUPLQJ�RI� WKH� V\VWHP�
RI� MXYHQLOH� MXVWLFH� LQ�5XVVLD�� ,Q�)HEUXDU\������� WKH�FRXQWU\�DGRSWHG� WKH�
)HGHUDO�ODZ�©2Q�DPHQGPHQWV�WR�WKH�/DZ�©2Q�WKH�MXGLFLDO�V\VWHP�RI�WKH�
5XVVLDQ� )HGHUDWLRQª�� ZKLFK�� LQ� SDUWLFXODU�� ZDV� LQWURGXFHG� LQ� WKH� OHJDO�
YRFDEXODU\� RI� WKH� FRQFHSW� RI� MXYHQLOH� FRXUWV�� GHVLJQHG� WR� DGPLQLVWHU�
MXVWLFH� LQ� UHVSHFW� RI� PLQRUV�� )RU� WKLV� FRPSUHVVHG� KLVWRULFDO� SHULRG� WKDW�
KLJKOLJKWHG�IRUPDWLRQ�DV�D�WKHRUHWLFDO�IUDPHZRUN��DQG�D�QXPEHU�RI�VRFLR�
OHJDO�PHFKDQLVPV�RI�HQVXULQJ�DQG�SURWHFWLRQ�RI�ULJKWV�RI�PLQRUV��+RZHYHU��
VR�IDU�LQ�5XVVLD�WKHUH�DUH�GLDPHWULFDOO\�RSSRVLWH�DVVHVVPHQWV�RI�MXYHQLOH�
MXVWLFH� DV� D� VRFLDO� LQVWLWXWLRQ� DQG� ¿HOG� RI� OHJLVODWLYH� LQLWLDWLYHV�� 7KH�
FRQVLGHUDEOH�SDUW�RI� WKH�SRSXODWLRQ� LV�RI�JUHDW�FRQFHUQ� WR� WKH�SRVVLELOLW\�
RI� LQWHUYHQWLRQ� RI� VRFLDO� VHUYLFHV� LQ� WKH� VSKHUH� RI� IDPLO\� UHODWLRQV� DQG�
IDPLO\�HGXFDWLRQ��:H�GHFLGHG� WR�FRPSDUH� WKH�HYDOXDWLRQ�RI� WKH� MXYHQLOH�
MXVWLFH� DPRQJ� YDULRXV� DJH� FDWHJRULHV� RI� UHVSRQGHQWV�� $LP�� 7KH� VWXG\�
RI� SXEOLF� RSLQLRQ� RQ� WKH� SUREOHP� RI� IRUPDWLRQ� DQG� IXQFWLRQLQJ� RI� WKH�
MXYHQLOH�MXVWLFH�V\VWHP�LQ�5XVVLD��0DWHULDOV�DQG�PHWKRGV��4XHVWLRQQDLUH��
5HVXOWV�� -XVW� VWXG\� LQYROYHG����� UHVSRQGHQWV�DJHG� IURP���� WR����\HDUV��
LQFOXGLQJ�����RI�ZRPHQ�DQG�����RI�PHQ��5HVSRQGHQWV�ZHUH�WR�DQVZHU�
WKH�IROORZLQJ�TXHVWLRQV��GR�\RX�UHFRJQL]H�WKH�FRQFHSW�RI�MXYHQLOH�MXVWLFH"�
(OLJLEOH�HPSOR\HHV�RI�VRFLDO�VHUYLFHV�WR�FRQWURO�WKH�XSEULQJLQJ�RI�FKLOGUHQ�
LQ�VRFLDOO\�WURXEOHG�IDPLOLHV"�:KDW�VHUYLFHV�DQG�RUJDQLVDWLRQV�FDQ��LQ�\RXU�
RSLQLRQ��WKH�PRVW�HIIHFWLYHO\�SURWHFW�FKLOGUHQ�IURP�IDPLO\�YLROHQFH"�:KDW�
GR�\RX�WKLQN�DUH�WKH�ULJKWV�RI�FKLOGUHQ�DUH�YLRODWHG�LQ�5XVVLD"�6KRXOG�EH�
DSSOLHG�WR�MXYHQLOH�RIIHQGHUV�VRIWHU�PHWKRGV�RI�LQÀXHQFH��WKDQ�WR�KDYH�D�
UHVSRQVLEOH�DGXOW"�:KDW��LQ�\RXU�RSLQLRQ��VKRXOG�EH�WKH�PLQLPXP�DJH�OLPLW�
WR�DWWUDFW�WKH�PLQRU�WR�FULPLQDO�OLDELOLW\"�'R�\RX�NQRZ�DERXW�WKH�QDWLRQDO�
VWUDWHJ\�IRU�FKLOGUHQ"�$OO�ZH�VXUYH\HG�ZHUH�GLYLGHG�LQWR���DJH�JURXSV�����
WR�������±���\HDUV����±������±���\HDUV��,Q�WKH�VXUYH\�SURGXFHG�GDWD�RQ�
WKH�SUHVHQFH�RI�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�WKH�DJH�RI�WKH�UHVSRQGHQWV�
DQG�WKHLU�DWWLWXGH�WR�WKH�SUREOHP�RI�MXYHQLOH�ODZ��6R������RI�UHVSRQGHQWV�
LQ� WKH�DJH�JURXS�RI����\HDUV�DQG�QHYHU�KHDUG�RI� MXYHQLOH� MXVWLFH��GR�QRW�
XQGHUVWDQG� WKH�PHDQLQJ�RI� WKLV�QRWLRQ��DQG�QRW�JLYH� LW��DFFRUGLQJO\��DQ\�
VLJQL¿FDQW�YDOXH��2Q�WKH�FRQWUDU\��LQ�WKH�DJH�JURXSV�RI���±���\HDUV���±���
\HDUV��WKH�OHYHO�RI�DZDUHQHVV�RI�WKH�SUREOHP�LV����DQG������UHVSHFWLYHO\��
:KHQ� HYDOXDWLQJ� WKH� V\VWHP� RI� MXYHQLOH� ODZ�� WKH� UHVSRQGHQWV� RSLQLRQV�
ZHUH� GLYLGHG� DV� IROORZV�� D� SRVLWLYH� DWWLWXGH� WRZDUGV� LW� H[SUHVVHG� ����
RI� WKH� ¿UVW� DJH� JURXS�� DQG� RQO\� ���� RI� WKH� VHFRQG� DJH� FDWHJRU\�� 7KH�
PRVW� QHJDWLYH� DVVHVVPHQWV� FRQFHUQLQJ� SRVVLELOLWLHV� RI� VRFLDO� VHUYLFHV�
WR� LQWHUYHQH� LQ� WKH� IDPLO\�HGXFDWLRQDO� VSKHUH� IRU� WKH� ULJKWV� RI� MXYHQLOHV�
H[SUHVVHG� E\� WKH� UHVSRQGHQWV� IURP� WKH� WKLUG� DJH� JURXS� ±� ����RI� WKHP�
FRQVLGHU�LQDGPLVVLEOH�DQ\�LQWHUIHUHQFH�RI�DGPLQLVWUDWLYH�VWUXFWXUHV�LQ�WKH�
SURFHVVHV�RI�XSEULQJLQJ�FKLOGUHQ��&RQFOXVLRQ��7KH�DWWLWXGH�RI�WKH�5XVVLDQ�
VRFLHW\�WR�WKH�V\VWHP�RI�MXYHQLOH�ODZ�UHPDLQV�H[WUHPHO\�DPELJXRXV��ZLWK�D�
WHQGHQF\�WR�D�PRUH�QHJDWLYH�SHUFHSWLRQ�RI�WKLV�LVVXH�DPRQJ�WKH�UHVSRQGHQWV�
WKH�PRVW�HFRQRPLFDOO\�DFWLYH�DJH�JURXSV�RI�WKH�SRSXODWLRQ����±���\HDUV��
DQG�DPRQJ�\RXQJ�SHRSOH�DJHG�XS�WR����\HDUV��D�FOHDU�LGHD�DERXW�WKLV�LVVXH�
LV�SUDFWLFDOO\�DEVHQW��1HFHVVDU\�FXOWXUDO� DQG�HGXFDWLRQDO�SURMHFWV�� LQ� WKH�
DFFHVVLEOH�IRUP�WR�H[SODLQ�WR�SHRSOH�WKH�WDVN�RI�WKH�VWDWH�VRFLDO�SROLF\�LQ�
WKH�¿HOG�RI�HQVXULQJ�DQG�SURWHFWLRQ�RI�ULJKWV�RI�PLQRUV

ȺɅȽɈɊɂɌɆ�ɉɈɅɍɑȿɇɂə�ɂɇȼȺɅɂȾɇɈɋɌɂ�ȻɈɅɖɇɕɆɂ�ɋ�
ȻɈɄɈȼɕɆ�ȺɆɂɈɌɊɈɎɂɑȿɋɄɂɆ�ɋɄɅȿɊɈɁɈɆ
Ⱥ�Ⱥ��Ʌɚɜɪɟɧɨɜɚ��ɉ�ɗ��Ɇɢɬɪɸɤɨɜɚ��Ⱥ�ɇ��Ʉɚɪɚɩɟɬɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɞɨɰ��Ɇ�Ⱥ��Ȼɹɥɢɤ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɤɨɜɨɣ� ɚɦɢɨɬɪɨɮɢɱɟɫɤɢɣ� ɫɤɥɟɪɨɡ� �ȻȺɋ�� ±� ɦɟɞɥɟɧɧɨ�
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ�� ɧɟɢɡɥɟɱɢɦɨɟ� ɞɟɝɟɧɟɪɚɬɢɜɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɐɇɋ��
ɩɪɢ� ɤɨɬɨɪɨɦ� ɩɪɨɢɫɯɨɞɢɬ� ɩɨɪɚɠɟɧɢɟ� ɤɚɤ� ɜɟɪɯɧɢɯ� �ɦɨɬɨɪɧɚɹ� ɤɨɪɚ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ��� ɬɚɤ� ɢ� ɧɢɠɧɢɯ� �ɩɟɪɟɞɧɢɟ� ɪɨɝɚ� ɫɩɢɧɧɨɝɨ� ɦɨɡɝɚ�
ɢ� ɹɞɪɚ� ɱɟɪɟɩɧɨ�ɦɨɡɝɨɜɵɯ� ɧɟɪɜɨɜ�� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɧɟɣɪɨɧɨɜ�� ɱɬɨ�
ɩɪɢɜɨɞɢɬ�ɤ�ɩɚɪɚɥɢɱɚɦ�ɢ�ɩɨɫɥɟɞɭɸɳɟɣ�ɚɬɪɨɮɢɢ�ɦɵɲɰ��Ⱦɟɝɟɧɟɪɚɰɢɹ�
ɞɜɢɝɚɬɟɥɶɧɵɯ� ɧɟɣɪɨɧɨɜ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɥɚɛɨɫɬɢ� ɢ� ɩɨɬɟɪɟ� ɦɵɲɟɱɧɨɣ�

ɦɚɫɫɵ��ɩɪɢɜɨɞɹɳɟɣ�ɤ�ɜɨɡɪɚɫɬɚɸɳɟɣ�ɭɬɪɚɬɟ�ɩɨɞɜɢɠɧɨɫɬɢ�ɤɨɧɟɱɧɨɫɬɟɣ��
ɩɨɹɜɥɟɧɢɸ� ɬɪɭɞɧɨɫɬɟɣ� ɩɪɢ� ɝɥɨɬɚɧɢɢ�� ɞɵɯɚɧɢɢ� ɢ� ɪɟɱɢ�� Ʉɚɤɢɟ�
ɦɵɲɰɵ�ɩɨɪɚɠɚɸɬɫɹ�ɩɟɪɜɵɦɢ�±�ɪɭɤ��ɧɨɝ�ɢɥɢ�ɦɵɲɰ��ɨɬɜɟɬɫɬɜɟɧɧɵɯ�
ɡɚ� ɝɥɨɬɚɧɢɟ� ±� ɡɚɜɢɫɢɬ� ɨɬ� ɮɨɪɦɵ� ɡɚɛɨɥɟɜɚɧɢɹ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�
ɜɨɡɪɚɫɬɚɟɬ� ɤɨɥɢɱɟɫɬɜɨ� ɥɸɞɟɣ�� ɫɬɪɚɞɚɸɳɢɯ�ȻȺɋ��Ʉ�ɮɚɤɬɨɪɚɦ� ɪɢɫɤɚ�
ɨɬɧɨɫɹɬ� ɬɹɠɟɥɵɣ�ɮɢɡɢɱɟɫɤɢɣ� ɬɪɭɞ�� ɭɱɚɫɬɢɟ� ɜ� ɜɨɟɧɧɵɯ�ɤɨɧɮɥɢɤɬɚɯ��
ɤɭɪɟɧɢɟ�� ɢɧɬɨɤɫɢɤɚɰɢɸ�� ȻȺɋ� ɱɪɟɡɜɵɱɚɣɧɨ� ɬɪɭɞɧɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ�
ɩɨ�ɧɟɫɤɨɥɶɤɢɦ�ɩɪɢɱɢɧɚɦ��ɗɬɨ�ɪɟɞɤɨɟ�ɡɚɛɨɥɟɜɚɧɢɟ��Ɋɚɧɧɢɟ�ɫɢɦɩɬɨɦɵ�
ɦɨɝɭɬ�ɛɵɬɶ�ɞɨɜɨɥɶɧɨ�ɥɟɝɤɢɦɢ��ɧɚɩɪɢɦɟɪ��ɧɟɭɤɥɸɠɟɫɬɶ��ɧɟɥɨɜɤɨɫɬɶ�ɜ�
ɪɭɤɚɯ�ɢɥɢ�ɫɥɟɝɤɚ�ɬɹɝɭɱɚɹ�ɪɟɱɶ��Ȼɨɥɟɡɧɶ�ɩɨɪɚɠɚɟɬ�ɤɚɠɞɨɝɨ�ɱɟɥɨɜɟɤɚ�
ɩɨ�ɪɚɡɧɨɦɭ��ɧɟ�ɫɭɳɟɫɬɜɭɟɬ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɫɢɦɩɬɨɦɚ��ɤɨɬɨɪɵɣ�ɱɟɬɤɨ�
ɨɩɪɟɞɟɥɹɟɬ�ɢɦɟɧɧɨ�ɷɬɨ�ɡɚɛɨɥɟɜɚɧɢɟ��ɉɪɢɡɧɚɤɢ�ȻȺɋ�ɦɨɝɭɬ�ɨɬɥɢɱɚɬɶɫɹ�
ɭ�ɪɚɡɧɵɯ�ɩɚɰɢɟɧɬɨɜ��ɛɨɥɟɡɧɶ�ɦɨɠɟɬ�ɧɚɱɢɧɚɬɶɫɹ�ɫ�ɪɚɡɧɵɯ�ɫɢɦɩɬɨɦɨɜ��
ɢɦɟɟɬ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɫɤɨɪɨɫɬɶ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ��ȻȺɋ�
ɪɚɡɜɢɜɚɟɬɫɹ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɱɬɨ�ɩɨɫɬɟɩɟɧɧɨ�ɭ�ɥɸɞɟɣ�ɩɨɹɜɥɹɟɬɫɹ�ɜɫɟ�
ɛɨɥɶɲɟ�ɢ�ɛɨɥɶɲɟ�ɫɥɨɠɧɨɫɬɟɣ�ɫ�ɩɟɪɟɞɜɢɠɟɧɢɟɦ��ɝɥɨɬɚɧɢɟɦ��ɞɵɯɚɧɢɟɦ��
ɚ�ɬɚɤɠɟ�ɫ�ɨɛɳɟɧɢɟɦ�ɫ�ɨɤɪɭɠɚɸɳɢɦɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɬɜɟɬɢɬɶ�
ɧɚ� ɜɨɩɪɨɫɵ� ɫɨɰɢɚɥɶɧɵɯ� ɪɚɛɨɬɧɢɤɨɜ�� ɫɬɨɥɤɧɭɜɲɢɯɫɹ� ɫ� ɬɪɭɞɧɨɫɬɹɦɢ�
ɜ� ɨɤɚɡɚɧɢɢ� ɩɨɦɨɳɢ� ɛɨɥɶɧɵɦ� ɫ� ȻȺɋ� ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ� ɢɦɢ� Ɇɋɗ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�����Ɉɩɪɨɫ�ɛɨɥɶɧɵɯ�ɱɥɟɧɨɜ�ɢɯ�ɫɟɦɟɣ�ɩɨ�ɜɨɩɪɨɫɚɦ�
ɫɨɰɢɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ�����ȼɫɬɪɟɱɚ�ɫ�ɜɪɚɱɚɦɢ�ɩɨ�ɩɨɜɨɞɭ�ɦɟɞɢɰɢɧɫɤɢɯ�
ɩɪɨɛɥɟɦ�� ��� Ɉɩɪɨɫ� ɫɟɦɟɣ� ɩɨ� ɩɪɨɯɨɠɞɟɧɢɸ� Ɇɋɗ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɟɡɭɥɶɬɚɬɵ� ɨɩɪɨɫɚ� ɛɨɥɶɧɵɯ�� ɤɨɥɢɱɟɫɬɜɨ� ɨɩɪɨɲɟɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ȻȺɋ��ɢɥɢ�ɱɥɟɧɨɜ�ɢɯ�ɫɟɦɟɣ��±����ɱɟɥɨɜɟɤ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�
ȻȺɋ� ±� ��� ɥɟɬ�� ɉɨɥ� ɛɨɥɶɧɨɝɨ�� ɦɭɠɫɤɨɣ� ±� ������� ɠɟɧɫɤɢɣ� ±� �������
Ʉɚɤɚɹ�ɝɪɭɩɩɚ�ɢɧɜɚɥɢɞɧɨɫɬɢ�ɨɮɨɪɦɥɟɧɚ����ɝɪɭɩɩɚ�±����������ɝɪɭɩɩɚ�
±� ������� ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɨɣ� ɝɪɭɩɩɨɣ� ɢɧɜɚɥɢɞɧɨɫɬɢ��
ɞɚ� ±� ����� ɧɟɬ� ±� ����� Ɂɧɚɸɬ� ɥɢ� ɛɨɥɶɧɵɟ� ɨɛ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ�
ɩɪɨɝɪɚɦɦɟ� ɪɟɚɛɢɥɢɬɚɰɢɢ�� ɞɚ� ±� ����� ɧɟɬ� ±� ����� Ɉɮɨɪɦɥɟɧɚ� ɥɢ� ɭ�
ɛɨɥɶɧɵɯ�ɂɉɊ�� ɞɚ� ±� ����� ɧɟɬ� ±� �����ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɩɪɨɫɚ�� ɛɵɥɢ�
ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɫɨɰɢɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɩɪɢ� ȻȺ�� ɬɪɭɞɧɨɫɬɢ�
ɩɪɢ� ɨɮɨɪɦɥɟɧɢɢ� ɢɧɜɚɥɢɞɧɨɫɬɢ�� ɬɪɭɞɧɨɫɬɢ� ɩɪɢ� ɨɮɨɪɦɥɟɧɢɢ� ɂɉɊ��
ɬɪɭɞɧɨɫɬɢ�ɩɪɢ�ɩɨɥɭɱɟɧɢɢ�ɫɪɟɞɫɬɜ�ɢɡ�ɩɟɪɟɱɧɹ�ɩɨ�ɂɉɊ��ɇɟɨɛɯɨɞɢɦɵɟ�
ɫɪɟɞɫɬɜɚ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɧɟ� ɜɤɥɸɱɟɧɵ� ɜ� ɂɉɊ�� Ɋɟɡɭɥɶɬɚɬɵ� ɜɫɬɪɟɱɢ�
ɫɨ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ�� ɇɟɜɪɨɥɨɝɢ�� ɜɵɹɜɢɬɶ� ɡɚɛɨɥɟɜɚɧɢɟ� ɧɚ� ɪɚɧɧɢɯ�
ɫɬɚɞɢɹɯ� ɹɜɥɹɟɬɫɹ� ɧɟɜɨɡɦɨɠɧɵɦ�� ȼɪɚɱɢ� ɪɟɫɩɢɪɚɬɨɪɧɨɣ� ɩɨɞɞɟɪɠɤɢ��
ɩɭɥɶɦɨɧɨɥɨɝɢ�� ɩɪɢɨɛɪɟɬɟɧɢɟ� ɢ� ɧɚɫɬɪɨɣɤɚ� ɚɩɩɚɪɚɬɨɜ� ɇɂȼɅ��
ɨɛɭɱɟɧɢɟ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɨɛɭɱɟɧɢɟ� ɫɟɦɟɣ� ɢ� ɛɨɥɶɧɵɯ� ɞɵɯɚɬɟɥɶɧɵɦ�
ɭɩɪɚɠɧɟɧɢɹɦ�� ɋɩɟɰɢɚɥɢɫɬɵ� ɩɨ� ɩɢɬɚɧɢɸ�� ɩɪɨɛɥɟɦɚ� ɢɫɬɨɳɟɧɢɹ�
ɩɚɰɢɟɧɬɚ�� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɚɹ� ɞɢɟɬɚ�� ɩɢɬɚɧɢɟ� ɱɟɪɟɡ� ɡɨɧɞ�� ɭɫɬɚɧɨɜɤɚ�
ɝɚɫɬɪɨɫɬɨɦɵ�� ȼɪɚɱɢ� ɩɚɥɥɢɚɬɢɜɧɨɣ� ɩɨɦɨɳɢ�� ɩɪɨɛɥɟɦɚ� ɩɪɢɧɹɬɢɹ�
ɪɟɲɟɧɢɹ��ɩɪɨɛɥɟɦɚ�ɩɪɢɧɹɬɢɹ� ɬɨɝɨ�� ɱɬɨ�ɩɪɨɢɫɯɨɞɢɬ�ɪɨɞɫɬɜɟɧɧɢɤɚɦɢ�
ɛɨɥɶɧɨɝɨ��ɉɫɢɯɨɥɨɝɢ��ɩɪɢɧɹɬɢɟ�ɛɨɥɟɡɧɢ��ɨɤɚɡɚɧɢɟ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ�
ɩɨɞɞɟɪɠɤɢ�ɫɟɦɶɟ�ɛɨɥɶɧɨɝɨ��ɪɚɛɨɬɚ�ɫ�ɫɟɦɶɟɣ�ɩɨɫɥɟ�ɭɬɪɚɬɵ�ɛɨɥɶɧɨɝɨ�
ɱɥɟɧɚ� ɫɟɦɶɢ�� ɉɪɨɛɥɟɦɵ�� ɜɵɹɜɥɟɧɧɵɟ� ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ� ɛɨɥɶɧɵɦɢ�
Ɇɋɗ�� ��� ɇɟɞɨɫɬɚɬɨɱɧɚɹ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ� ɜɪɚɱɟɣ� ɩɨ� ɞɚɧɧɨɦɭ�
ɡɚɛɨɥɟɜɚɧɢɸ��ɜɫɥɟɞɫɬɜɢɟ�ɱɟɝɨ�ɩɪɨɢɫɯɨɞɢɬ�ɧɟɩɪɚɜɢɥɶɧɚɹ�ɩɨɫɬɚɧɨɜɤɚ�
ɞɢɚɝɧɨɡɚ�� ��� Ɋɟɲɟɧɢɟ� ɜɪɚɱɟɣ� ɨ� ɜɵɛɨɪɟ� ɝɪɭɩɩɵ� ɢɧɜɚɥɢɞɧɨɫɬɢ�� ɧɟ�
ɩɪɢɧɢɦɚɟɬ� ɜɨ� ɜɧɢɦɚɧɢɟ� ɫɨɰɢɚɥɶɧɨɟ� ɩɨɥɨɠɟɧɢɟ� ɩɚɰɢɟɧɬɚ� ɢ� ɟɝɨ�
ɫɟɦɶɢ�����Ɂɚɬɹɠɧɨɟ�ɩɪɨɯɨɠɞɟɧɢɟ�Ɇɋɗ�ɢɡ�ɡɚ�ɨɬɫɭɬɫɬɜɢɹ�ɧɟɨɛɯɨɞɢɦɵɯ�
ɫɩɟɰɢɚɥɢɫɬɨɜ� ɜ� ɨɞɧɨɦ� ɦɟɞɢɰɢɧɫɤɨɦ� ɭɱɪɟɠɞɟɧɢɢ�� ȼɵɜɨɞɵ�� ȻȺɋ�
±� ɫɩɟɰɢɮɢɱɟɫɤɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɭɯɭɞɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ�
ɩɚɰɢɟɧɬɚ� ɩɪɨɢɫɯɨɞɢɬ� ɜɧɟɡɚɩɧɨ��ɉɥɨɯɚɹ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ� ɜɪɚɱɟɣ�
ɨ�ɞɚɧɧɨɦ�ɡɚɛɨɥɟɜɚɧɢɢ�ɜɵɡɵɜɚɟɬ�ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɟ�ɨɤɚɡɚɧɢɟ�ɩɚɰɢɟɧɬɭ�
ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ� ɩɨɦɨɳɢ�� ɋɨɰɢɚɥɶɧɵɟ� ɩɪɨɛɥɟɦɵ� ɭɯɭɞɲɚɸɬ�
ɚɞɚɩɬɚɰɢɸ� ɛɨɥɶɧɨɝɨ� ɜ� ɨɛɳɟɫɬɜɟ�� ɉɨɥɨɠɟɧɢɟ� ɛɨɥɶɧɨɝɨ� ȻȺɋ� ɢ� ɟɝɨ�
ɫɟɦɶɢ�ɭɫɭɝɭɛɥɹɸɬ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɛɨɥɟɡɧɶɸ�
ɢ�ɧɟɢɡɛɟɠɧɨɫɬɶɸ�ɫɦɟɪɬɢ�

$/*25,7+0�2)�2%7$,1,1*�',6$%/('�3$7,(176�:,7+�
7+(�/$7(5$/�$0<27523+,&�6&/(526,6
$�$��/DYUHQRYD��3�-��0LWULXNRYD��$�1��.DUDSHW\DQ
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��$VVRF��3URI��0�$��%\DOLN
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� /DWHUDO� $P\RWURSKLF� 6FOHURVLV� �/$6�� ±� VORZO\�
SURJUHVVLQJ�� LQFXUDEOH� GHJHQHUDWLYH� GLVHDVH� RI�&16� DW�ZKLFK� WKHUH� LV� D�
OHVLRQ� RI� ERWK� VXSHULRU� �D� PRWRU� FHUHEUDO� FRUWH[�� DQG� LQIHULRU� �DQWHULRU�
FRUQX�PHGXOODH�DQG�D�QXFOHXP�RI�FUDQLRFHUHEHUDO�QHUYHV��PRWRU�QHXURQV�
WKDW�OHDGV�WR�SDUDO\]HV�DQG�WKHQ�WR�WKH��WKH�IROORZLQJ�DWURSK\�RI�PXVFOHV��
7KH� GHJHQHUDWLRQ� RI�PRWRU� QHXURQV� UHVXOWV� LQ�ZHDNQHVV� DQG� ORVV� RI� WKH�
PXVFXODU� ZHLJKW� OHDGLQJ� WR� LQFUHDVLQJ� ORVV� RI� PRELOLW\� RI� H[WUHPLWLHV��
DSSHDULQJ� RI� GLI¿FXOWLHV� LQ� VZDOORZLQJ�� EUHDWKLQJ� DQG� VSHHFK��7KH� ¿UVW�
PXFOHV� WR�EH� OHVLRQHG�DUH�±�KDQGV�PXVFOHV�� IHHW�PXVFOHV�RU� WKH�PXVFOHV�
UHVSRQVLEOH�IRU�VZDOORZLQJ��±�GHSHQGV�RQ�D�GLVHDVH�IRUP��UHFHQWO\�LQ�WKH�
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SDVW�\HDUV�WKH�QXPEHU�RI�WKH�SHRSOH��VXIIHULQJ�IURP�WKH�/$6�KDV�LQFUHDVHG��
5LVN�IDFWRUV�DUH�KDUG�SK\VLFDO�ZRUN��SDUWLFLSDWLRQ�LQ�WKH�PLOLWDU\�FRQÀLFWV��
VPRNLQJ�� LQWR[LFDWLRQ�� ,W� LV� H[WUHPHO\� GLI¿FXOW� WR� GLDJQRVH� WKH�/$6� IRU�
VHYHUDO�UHDVRQV��LW� LV�D�UDUH�GLVHDVH��(DUO\�V\PSWRPV�FDQ�EH�TXLWH�VOLJKW�
PLOG�YDJXH��IRU�H[DPSOH�DZNZDUGQHVV��DZNZDUGQHVV�LQ�KDQGV�RU�VOLJKWO\�
DZNZDUG�VSHHFK��7KH�GHDVHDVH�DIIHFWV�HDFK�SHUVRQ�GLIIHUHQWO\��WKHUH�LV�QR�
FHUWDLQ�V\PSWRP�ZKLFK�DFFXUDWHO\�GH¿QHV�WKLV�GLVHDVH��6LJQV�WKH�/$6�FDQ�
GLIIHU�LQ�GLIIHUHQW�SDWLHQWV��WKH�LOOQHVV�FDQ�EHJLQ�ZLWK�GLIIHUHQW�V\PSWRPV��
LW�KDV�LQGLYLGXDO�FKDUDFWHU�DQG�GHYHORSPHQW��7KH�/$6�JUDGXDOO\�LQFUHDVHV�
GLI¿FXOWLHV� ZLWK� PRYHPHQW�� VZDOORZLQJ�� EUHDWKLQJ�� DQG� DOVR� ZLWK�
FRPPXQLFDWLRQ��$LP��7R�DQVZHU�WKH�TXHVWLRQV�RI�WKH�VRFLDO�ZRUNHUV�ZKR�
KDYH�PHW�GLI¿FXOWLHV�LQ�KHOSLQJ�SDWLHQWV�ZLWK�WKH�/$6�ZKLOH�SDVVLQJ�06(��
0DWHULDOV�DQG�PHWKRGV�����,QWHUYLHZLQJ�SDWLHQWV�PHPEHUV�RI�WKHLU�IDPLOLHV�
DERXW� VRFLDO�SUREOHPV�����0HHWLQJ�GRFWRUV� WR�GLVFXVV�PHGLFDO�SUREOHPV��
��� LQWHUYLHZLQJ� IDPLOLHV� SDVVLQJ�06(�� 5HVXOWV�� 5HVXOWV� RI� LQWHUYLHZLQJ�
SDWLHQWV��1XPEHU�RI�WKH�LQWHUYLHZHG�SDWLHQWV�DERXW�WKH�/$6��RU�PHPEHUV�
RI�WKHLU�IDPLOLHV��±����SHRSOH��$YHUDJH�DJH�RI�WKH�/$6�SDWLHQWV�±����\HDUV��
6H[�RI�WKH�SDWLHQW��WKH�PDQ¶V�±��������WKH�IHPDOH�±�������WKH�JURXS�RI�
GLVDELOLW\�� �� JURXS� ±� �������7KH� �QG� JURXS� ±� ������6DWLVIDFWLRQ� IURP�
WKH�UHFHLYHG�JURXS�RI�GLVDELOLW\��\HV�±������QR�±������:KHWKHU�SDWLHQWV�
NQRZ�DERXW�WKH�LQGLYLGXDO�SURJUDP�RI�UHKDELOLWDWLRQ��\HV�±������QR�±������
:KHWKHU�LQGLYLGXDO�SURJUDP�RI�UHKDELOLWDWLRQ�LV�UHJLVWHUHG��\HV�±������QR�
±� ���� DFFRUGLQJ� WR� UHVXOWV� RI� SROO� WKH� IROORZLQJ� VRFLDO� SUREOHPV�ZHUH�
UHYHDOHG�DW�WKH�/$6��'LI¿FXOWLHV�LQ�GLVDELOLW\�UHJLVWUDWLRQ��'LI¿FXOWLHV�LQ�
UHJLVWUDWLQJ�LQGLYLGXDO�SURJUDP�RI�UHKDELOLWDWLRQ��'LI¿FXOWLHV�LQ�UHFHLYLQJ�
LWHPV�IURP�WKH�OLVW�RI�LQGLYLGXDO�SURJUDP�RI�UHKDELOLWDWLRQ��1HFHVVDU\�LWHPV�
RI� UHKDELOLWDWLRQ� DUHQ¶W� LQFOXGHG� LQ� LQGLYLGXDO� SURJUDP�RI� UHKDELOLWDWLRQ��
5HVXOWV� RI� PHHWLQJ� H[SHUWV�� 1HXURORJLVWV�� 7R� UHYHDO� D� GLVHDVH� RQ� HDUO\�
VWDJHV� LV� LPSRVVLEOH�� 'RFWRUV� RI� UHVSLUDWRU\� VXSSRUW�� SXOPRQRORJLVWV��
2EWDLQLQJ� DQG� LQVWDOODWLQJRI� GHYLFHV� 1$9/�� 7UDLQLQJ� H[SHUWV�� 7UDLQLQJ�
IDPLOLHV� DQG�SDWLHQWV� UHVSLUDWRU\� H[HUFLVHV��6SHFLDOLVWV� LQ� IRRG��3UREOHP�
RI� FDFKH[LD�� %DODQFHG� GLHW� SDUHQWHUDO� IHHGLQJ� JDVWURVWRPLD�� 3DOOLDWLYH�
KHOS��'HFLVLRQ�PDNLQJ� SUREOHP�� 3UREOHP�RI� DFFHSWDQFH� IRU� UHODWLYHV� RI�
WKH� SDWLHQW�� 3V\FKRORJLVWV�� ,OOQHVV� DFFHSWDQFH� SURYLGLQJ� SV\FKRORJLFDO�
VXSSRUW� WR� D� IDPLO\� RI� WKH� SDWLHQW��:RUNLQJ� ZLWK� IDPLO\� DIWHU� WKH� ORVV�
RI� WKH� VLFN� IDPLO\� PHPEHU�� 3UREOHPV� UHYHDOHG� ZKLOH� SDVVLQJ� 06(�� ���
,QVXI¿FLHQW�NQRZOHGJH�WKDW�OHDGHV�WR�WKH�ZURQJ�VWDWHPHQW�RI�WKH�GLDJQRVLV��
���7KH�GHFLVLRQ�RI�GRFWRUV�RQ�D�FKRLFH�RI�JURXS�RI�GLVDELOLW\�GRHVQ¶W�WDNH�
D�VRFLDO�VWDWXV�RI�WKH�SDWLHQW�DQG�KLV�IDPLO\�LQWR�DFFRXQW�SURORQJDWLRQ�RI�
SDVVLQJ�06(�EHFDXVH�RI�WKH�DEVHQFH�RI�QHFHVVDU\�H[SHUWV�LQ�RQH�PHGLFDO�
LQVWLWXWLRQ��&RQFOXVLRQ��/$6�±�D�VSHFL¿F�GLVHDVH�DW�ZKLFK�GHFOLQH�RI�WKH�
FRQGLWLRQ�RI� WKH�SDWLHQW�KDSSHQV�VXGGHQO\�� ,QVXI¿FLHQW�NQRZOHGJH�DERXW�
WKLV�GLVHDVH�FDXVHV�XQWLPHO\�UHQGHULQJ�WKH�VXSSRUWLQJ�KHOS�WR�WKH�SDWLHQW��
6RFLDO� SUREOHPV� UHGXFH� DGDSWDWLRQ� RI� WKH� SDWLHQW� LQ� VRFLHW\�� 3RVLWLRQ� RI�
WKH�SDWLHQW�WKH�/$6�DQG�LWV�IDPLOLHV�DJJUDYDWH�WKH�SV\FKRORJLFDO�SUREOHPV�
FRQQHFWHG�ZLWK�DQ�LOOQHVV�DQG�LQHYLWDELOLW\�RI�GHDWK�

ȼɅɂəɇɂȿ�ɉɊɂɄɍɋȺ�ɇȺ�ɉɋɂɏɈɗɆɈɐɂɈɇȺɅɖɇɕɃ�
ɋɌȺɌɍɋ�ɉɈȾɊɈɋɌɄȺ
Ⱥ�Ɋ��Ɍɭɤɬɚɪɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��ȼ�ȼ��əɪɤɢɧ��ɤ�ɩɫɯ�ɧ��Ⱥ�Ɇ��Ʉɨɧɨɜɚɥɨɜɚ
ɉɟɪɜɵɣ� ɦɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�
ɢɦɟɧɢ�ɂ�Ɇ��ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɚɪɭɲɟɧɢɟ�ɩɪɢɤɭɫɚ�ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ�ɜ�ɩɨɩɭɥɹɰɢɢ��
ɜ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɪɟɞɢ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ɉɪɢ� ɥɟɱɟɧɢɢ� ɧɚɪɭɲɟɧɢɣ�
ɨɫɨɛɟɧɧɨ�ɚɤɬɭɚɥɶɧɵ�ɞɜɚ�ɜɨɩɪɨɫɚ��ɫ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ�ɩɪɨɛɥɟɦɚ�ɪɟɲɟɧɢɹ�ɨ�
ɧɚɡɧɚɱɟɧɢɢ�ɚɞɟɤɜɚɬɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɥɟɱɟɧɢɹ�ɫ�ɩɨɦɨɳɶɸ�ɦɟɯɚɧɢɱɟɫɤɢɯ�
ɤɨɧɫɬɪɭɤɰɢɣ�� ɫ� ɞɪɭɝɨɣ� ±� ɜɥɢɹɧɢɟ� ɧɚ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɭɸ� ɫɮɟɪɭ�
ɸɧɨɝɨ�ɩɚɰɢɟɧɬɚ��ɜɜɢɞɭ�ɱɪɟɡɜɵɱɚɣɧɨɣ�ɥɚɛɢɥɶɧɨɫɬɢ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�
ɢ�ɷɦɨɰɢɨɧɚɥɶɧɨɣ�ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ�ɩɨɫɥɟɞɧɟɝɨ��ɉɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɟ�
ɫɨɫɬɨɹɧɢɟ� ɜ� ɷɬɨɬ� ɩɟɪɢɨɞ� ɬɚɤɠɟ� ɩɨɞɜɟɪɠɟɧɨ� ɢɡɦɟɧɟɧɢɹɦ�� ɤɚɤ�
ɩɨɡɢɬɢɜɧɵɦ�� ɬɚɤ� ɢ� ɧɟɝɚɬɢɜɧɵɦ�� ɉɨɷɬɨɦɭ� ɬɪɟɛɭɟɬɫɹ� ɩɪɢɫɬɚɥɶɧɨɟ�
ɜɧɢɦɚɧɢɟ�ɢ� ɪɚɡɪɚɛɨɬɤɚ� ɚɞɟɤɜɚɬɧɵɯ�ɦɟɪ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɧɚɩɪɚɜɥɟɧɧɵɯ�
ɧɚ� ɦɢɧɢɦɢɡɚɰɢɸ� ɢ� ɭɫɬɪɚɧɟɧɢɟ� ɧɟɝɚɬɢɜɧɵɯ� ɪɟɚɤɰɢɣ� ɫ� ɰɟɥɶɸ�
ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɥɟɱɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɨɪɬɨɞɨɧɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɢ�
ɨɪɬɨɞɨɧɬɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɢ� ɯɚɪɚɤɬɟɪɨɥɨɝɢɱɟɫɤɢɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�
ɢɧɞɢɜɢɞɭɚɥɶɧɨ�ɥɢɱɧɨɫɬɧɨɝɨ� ɪɟɚɝɢɪɨɜɚɧɢɹ� ɧɚ� ɩɚɬɨɥɨɝɢɸ�� ɥɟɱɟɧɢɟ�
ɢ�ɥɢɱɧɨɫɬɶ�ɜɪɚɱɚ�ɨɪɬɨɞɨɧɬɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɧɞɢɜɢɞɭɚɥɶɧɨ�
ɬɢɩɨɥɨɝɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɫɥɟɞɭɸɳɢɟ� ɨɩɪɨɫɧɢɤɢ�� ɨɩɪɨɫɧɢɤ� ɋɩɢɥɛɟɪɝɟɪɚ±ɏɚɧɢɧɚ�� ɨɩɪɨɫɧɢɤ�
Ⱦɟɦɛɨ±Ɋɭɛɢɧɲɬɟɣɧ�� ɜɢɞɨɢɡɦɟɧɟɧɧɵɣ�ɨɩɪɨɫɧɢɤ�Ʉɭɩɟɪɫɦɢɬɚ� ɜ� ɞɜɭɯ�
ɜɚɪɢɚɰɢɹɯ��ɞɥɹ�ɪɨɞɢɬɟɥɟɣ�ɢ�ɞɥɹ�ɩɨɞɪɨɫɬɤɨɜ���ɚ�ɬɚɤɠɟ�ɥɢɱɧɚɹ�ɛɟɫɟɞɚ��

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɩɪɢ� ɩɨɦɨɳɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɢ�
ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ�ɩɪɨɝɪɚɦɦ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɧɚɥɢɡ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɪɨɞɢɬɟɥɢ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�ɢɧɮɨɪɦɢɪɨɜɚɧɵ�ɨ�ɜɨɡɦɨɠɧɵɯ�ɩɨɫɥɟɞɫɬɜɢɹɯ�ɧɚɪɭɲɟɧɢɹ�
ɩɪɢɤɭɫɚ�� ɨɛɪɚɳɟɧɢɟ� ɤ� ɜɪɚɱɭ�ɨɪɬɨɞɨɧɬɭ� ɱɚɫɬɨ� ɧɟɫɜɨɟɜɪɟɦɟɧɧɨ��
ȼɜɢɞɭ� ɧɟɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ� ɪɨɞɢɬɟɥɢ� ɧɟ� ɜɟɞɭɬ� ɛɨɪɶɛɭ� ɫ� ɜɪɟɞɧɵɦɢ�
ɩɪɢɜɵɱɤɚɦɢ��ɜɟɞɭɳɢɦɢ�ɤ�ɧɚɪɭɲɟɧɢɸ�ɩɪɢɤɭɫɚ��Ƚɟɧɞɟɪɧɚɹ�ɤɨɪɪɟɥɹɰɢɹ�
ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɫɨɛɫɬɜɟɧɧɨɣ� ɜɧɟɲɧɨɫɬɢ� ɧɟ� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ�� ɟɟ�
>ɜɧɟɲɧɨɫɬɢ@�ɫɚɦɨɨɰɟɧɤɚ�ɫɪɟɞɧɹɹ�ɫ�ɬɟɧɞɟɧɰɢɟɣ�ɤ�ɡɚɧɢɠɟɧɢɸ��ȼɵɜɨɞɵ��
��ɇɚ� ɷɬɚɩɟ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɢ� ɜɟɞɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɧɟɨɛɯɨɞɢɦɨ�
ɩɪɨɜɨɞɢɬɶ� ɪɚɡɴɹɫɧɢɬɟɥɶɧɭɸ� ɛɟɫɟɞɭ� ɨ� ɧɟɝɚɬɢɜɧɵɯ� ɩɨɫɥɟɞɫɬɜɢɹɯ�
ɧɚɪɭɲɟɧɢɹ� ɩɪɢɤɭɫɚ�� ��� ȼ� ɞɟɬɫɤɢɯ� ɩɨɥɢɤɥɢɧɢɤɚɯ� ɩɫɢɯɨɥɨɝɚɦ�
ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɨɛɪɚɳɚɬɶ�ɜɧɢɦɚɧɢɟ�ɪɨɞɢɬɟɥɟɣ�ɧɚ�ɛɨɪɶɛɭ�ɫ�ɜɪɟɞɧɵɦɢ�
ɩɪɢɜɵɱɤɚɦɢ�ɞɟɬɟɣ�����ɉɪɢ�ɨɪɬɨɞɨɧɬɢɱɟɫɤɨɦ�ɥɟɱɟɧɢɢ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�
ɨɛɹɡɚɬɟɥɶɧɭɸ� ɤɨɧɫɭɥɶɬɚɰɢɸ� ɢ� ɜɨɡɦɨɠɧɭɸ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ�
ɤɨɪɪɟɤɰɢɸ� ɫɨ� ɫɬɨɪɨɧɵ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɩɫɢɯɨɥɨɝɚ�� ɉɪɨɞɨɥɠɚɟɬɫɹ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɥɢɹɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ�ɩɪɢɤɭɫɚ�ɧɚ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�
ɫɨɫɬɨɹɧɢɟ�

7+(�,03$&7�2)�0$/2&&/86,21�21�7+(�
36<&+2(027,21$/�67$786�2)�7+(�$'2/(6&(17
$�5��7XNWDURYD
6FLHQWL¿F�$GYLVRUV� ±� &DQG0HG6FL��9�9��<DUNLQ�� &DQG3V\FKRO6FL��$�0��
.RQRYDORYD
,�0��6HFKHQRY�)LUVW�0RVFRZ�6WDWH�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 0DORFFOXVLRQ� LV� ZLGHVSUHDG� LQ� WKH� SRSXODWLRQ�� HVSHFLDOO\�
DPRQJ� FKLOGUHQ� DQG� DGROHVFHQWV�� 7KHUH� DUH� WZR� SDUWLFXODUO\� UHOHYDQW�
LVVXHV�FRQFHUQLQJ�WKH�WUHDWPHQW��RQ�WKH�RQH�KDQG��WKH�SUREOHP�RI�DGHTXDWH�
WUHDWPHQW� XVLQJ� FRPSOH[� PHFKDQLFDO� VWUXFWXUHV�� RQ� WKH� RWKHU� KDQG�� WKH�
LQÀXHQFH�RQ� WKH�SV\FKR�HPRWLRQDO� VSKHUH�RI� WKH�\RXQJ�SDWLHQW�� LQ�YLHZ�
RI�WKH�H[WUHPH�ODELOLW\�RI�WKH�QHUYRXV�V\VWHP�DQG�HPRWLRQDO�LQVWDELOLW\�RI�
WKH�FKLOG�DGROHVFHQW��(PRWLRQDO�VWDWH�GXULQJ�WKLV�SHULRG�LV�DOVR�FKDQJHDEOH��
LQ� ERWK� SRVLWLYH� DQG� QHJDWLYH�ZD\��7KDW¶V�ZK\� XQGLYLGHG� DWWHQWLRQ� DQG�
GHYHORSPHQWV� RI� DSSURSULDWH� LQWHUYHQWLRQV� DLPHG� DW� PLQLPL]LQJ� DQG�
HOLPLQDWLQJ�QHJDWLYH� UHDFWLRQV� DUH� UHTXLUHG� WR� LPSURYH� WKH� HIIHFWLYHQHVV�
RI�WUHDWPHQW��$LP��7R�VWXG\�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�FKDUDFWHULVWLFV�RI�
RUWKRGRQWLF� SDWKRORJ\� DQG� RUWKRGRQWLF� WUHDWPHQW� DQG� FKDUDFWHURORJLFDO�
IHDWXUHV� RI� LQGLYLGXDO� DQG� SHUVRQDO� UHVSRQVH� RI� WKH� DGROHVFHQWV� >��±���
\�R�@�WR�WKH�SDWKRORJ\�DQG�WUHDWPHQW��WR�WKH�SHUVRQDOLW\�RI�WKH�RUWKRGRQWLVW��
0DWHULDOV� DQG� PHWKRGV�� ,QGLYLGXDO� W\SRORJLFDO� FKDUDFWHULVWLFV� ZHUH�
GHWHUPLQHG� DV� D� UHVXOW� RI� SV\FKRORJLFDO� GLIIHUHQWLDO� GLDJQRVLV�� 7KH�
IROORZLQJ� TXHVWLRQQDLUHV� ZHUH� XVHG�� 6SLHOEHUJ±+DQLQ� TXHVWLRQQDLUH��
'HPER±5XELQVWHLQ�TXHVWLRQQDLUH��WZR�PRGL¿HG�YHUVLRQV�RI�&RRSHUVPLWK�
TXHVWLRQQDLUH��IRU�SDUHQWV�DQG�DGROHVFHQWV���DQG�SHUVRQDO�FRPPXQLFDWLRQ��
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�ZLWK�WKH�XVH�RI�VWDWLVWLFDO�DQG�ELRPHWULF�
SURJUDPV�� 5HVXOWV�� 7KH� DQDO\VLV� VKRZHG� WKDW� WKH� SDUHQWV� DUH� QRW� IXOO\�
LQIRUPHG�DERXW�WKH�SRVVLEOH�FRQVHTXHQFHV�RI�PDORFFOXVLRQ��WKH�YLVLW�WR�WKH�
RUWKRGRQWLVW�LV�RIWHQ�ODWH��'XH�WR�WKH�LJQRUDQFH��WKH�SDUHQWV�GR�QRW�¿JKW�WKH�
KDELWV�WKDW�OHDG�WR�PDORFFOXVLRQ��*HQGHU�FRUUHODWLRQ�ZLWK�UHVSHFW�WR�WKHLU�
DSSHDUDQFH�LV�QRW�REVHUYHG��WKH�DSSHDUDQFH�EHIRUH�WUHDWPHQW�LV�YDOXHG�E\�
WKH� DGROHVFHQWV� DV� DYHUDJH�ZLWK� D� WHQGHQF\� WR� XQGHUUDWLQJ��&RQFOXVLRQ��
��� ,W� LV�YHU\�LPSRUWDQW� WR�KROG�DQ�H[SODQDWRU\�OHFWXUH�DERXW� WKH�QHJDWLYH�
FRQVHTXHQFHV�RI�PDORFFOXVLRQ�DW�WKH�SODQQLQJ�VWDJH�RI�SUHJQDQF\��DW�WKH�
VWDJH� RI� SUHJQDQF\� PDQDJHPHQW�� ��� ,Q� WKH� FKLOG� FOLQLFV� SV\FKRORJLVWV�
VKRXOG�EH�DGYLVHG�WR�UHFRPPHQG�SDUHQWV�SD\�DWWHQWLRQ�WR�EDG�KDELWV�RI�WKH�
FKLOGUHQ�OHDGLQJ�WR�WKH�PDORFFOXVLRQ�����5HFRPPHQGDWLRQV�RI�REOLJDWRU\�
FRQVXOWDWLRQV� DQG� SRVVLEOH� SV\FKRORJLFDO� FRUUHFWLRQ� E\� D� FOLQLFDO�
SV\FKRORJLVW�GXULQJ�RUWKRGRQWLF� WUHDWPHQW�DUH�PXFK�UHTXLUHG��7KH�VWXG\�
RQ�WKH�HIIHFW�RI�HDFK�RFFOXVLYH�W\SH�RQ�WKH�SV\FKRORJLFDO�VWDWH�RI�D�SHUVRQ�
LV�FRQWLQXHG�

ɋɈȼɊȿɆȿɇɇɕɃ�ȼɁȽɅəȾ�ɇȺ�ɋɂɇȾɊɈɆ�
ɗɆɈɐɂɈɇȺɅɖɇɈȽɈ�ȼɕȽɈɊȺɇɂə�ɍ�ȼɊȺɑȿɃ
ɇ�ɘ��Ƚɭɠɜɚ��ɋ�Ⱥ��Ɇɢɧɚɤɨɜɚ��ɂ�ȼ��ɑɟɪɜɚɧɶ��Ⱦ�ɋ��ɏɚɭɫɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ɇ�Ⱥ��ɋɢɞɨɪɟɧɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ȼɈɁ� �������� ɫɢɧɞɪɨɦ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�
ɜɵɝɨɪɚɧɢɹ��ɋȼ��±�ɷɬɨ�ɮɢɡɢɱɟɫɤɨɟ��ɷɦɨɰɢɨɧɚɥɶɧɨɟ�ɢɥɢ�ɦɨɬɢɜɚɰɢɨɧɧɨɟ�
ɢɫɬɨɳɟɧɢɟ�� ɤɨɬɨɪɨɟ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɧɚɪɭɲɟɧɢɟɦ� ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ�
ɪɚɛɨɬɵ�� ɭɫɬɚɥɨɫɬɶɸ�� ɛɟɫɫɨɧɧɢɰɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɫɢɧɞɪɨɦɚ�
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� ɭ� ɜɪɚɱɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ�
ɫɛɨɪɚ� ɞɚɧɧɵɯ� ɢɫɩɨɥɶɡɨɜɚɧ� ɚɧɤɟɬɧɵɣ� ɦɟɬɨɞ�� ȼ� ɩɪɨɰɟɫɫɟ� ɨɩɪɨɫɚ�
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ɢɫɩɨɥɶɡɨɜɚɧ� ɦɟɬɨɞ� ȼ�� Ȼɨɣɤɨ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� ���
ɜɪɚɱɟɣ�ɝɨɫɩɢɬɚɥɹ�ȼȼɈȼʋ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ� ɜ� ɩɪɨɝɪɚɦɦɚɯ� 062I¿FH� $FFHVV� ɢ�
062I¿FH�([FHO��Ɋɟɡɭɥɶɬɚɬɵ��ȼɵɹɜɥɟɧɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɩɪɨɹɜɥɟɧɢɹ�ɋȼ�ɨɬ�
ɜɨɡɪɚɫɬɚ�ɢ�ɫɬɚɠɚ�ɪɚɛɨɬɵ�ɜɪɚɱɟɣ��ɧɚɢɛɨɥɶɲɚɹ�ɢɯ�ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɫɬɶ�
ɜɵɹɜɥɹɟɬɫɹ�ɭ�ɜɪɚɱɟɣ�ɫɨ�ɫɬɚɠɟɦ�ɛɨɥɟɟ����ɥɟɬ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����
ɥɟɬ��ɉɨ�ɦɟɬɨɞɢɤɟ�ȼ��Ȼɨɣɤɨ�ɛɵɥɨ�ɨɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɜ�ɮɚɡɟ�©ɧɚɩɪɹɠɟɧɢɹª�
ɧɚɯɨɞɢɬɫɹ�����ɨɩɪɨɲɟɧɧɵɯ�ɜɪɚɱɟɣ��ɜ�ɮɚɡɟ�©ɪɟɡɢɫɬɟɧɰɢɢª�±������ɜ�
ɮɚɡɟ�©ɢɫɬɨɳɟɧɢɹª�±����������ɨɩɪɨɲɟɧɧɵɯ�ɨɬɦɟɬɢɥɢ�ɭ�ɫɟɛɹ�ɜɟɞɭɳɢɣ�
ɫɢɦɩɬɨɦ� ±� ɩɨɜɵɲɟɧɧɭɸ� ɭɬɨɦɥɹɟɦɨɫɬɶ�� ɧɚɪɭɲɟɧɢɟ� ɫɧɚ� ɨɬɦɟɬɢɥɢ�
����ɜɪɚɱɟɣ�� ɩɨɜɵɲɟɧɧɭɸ�ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶ��ɠɟɥɚɧɢɟ�ɩɟɪɟɦɟɧɢɬɶ�
ɪɨɞ�ɡɚɧɹɬɢɣ�±������ɪɚɫɫɟɹɧɧɨɫɬɶ�±������Ƚɥɚɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɋȼ�����
ɜɪɚɱɟɣ�ɨɬɦɟɬɢɥɢ�ɤɚɤ�ɫɩɟɰɢɮɢɤɭ�ɢɯ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��
ɫɜɹɡɚɧɧɨɣ�ɫ�ɩɟɪɟɧɚɩɪɹɠɟɧɢɟɦ��ɩɫɢɯɨɬɪɚɜɦɢɪɭɸɳɢɦɢ�ɫɢɬɭɚɰɢɹɦɢ�ɧɚ�
ɪɚɛɨɬɟ��Ɍɨɥɶɤɨ�����ɜɪɚɱɟɣ�ɡɚɧɢɦɚɸɬɫɹ�ɩɪɨɮɢɥɚɤɬɢɤɨɣ�ɋȼ��ȼɵɜɨɞɵ��
ȼɵɹɜɥɟɧ�ɜɵɫɨɤɢɣ�ɩɪɨɰɟɧɬ�ɋȼ�ɫɪɟɞɢ�ɨɩɪɨɲɟɧɧɵɯ�ɜɪɚɱɟɣ��ȼɟɞɭɳɢɣ�
ɫɢɦɩɬɨɦ� ɋȼ� ±� ɩɨɜɵɲɟɧɧɚɹ� ɭɬɨɦɥɹɟɦɨɫɬɶ� ����� ɨɩɪɨɲɟɧɧɵɯ���
Ɉɬɦɟɱɟɧɚ� ɨɬɪɢɰɚɬɟɥɶɧɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɡɧɚɧɢɟɦ� ɨ�
ɩɪɨɮɢɥɚɤɬɢɤɟ�ɋȼ�ɢ�ɪɢɫɤɨɦ�ɟɝɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
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,QWURGXFWLRQ�� %\� GH¿QLWLRQ�� :+2� �������� WKH� V\QGURPH� RI� HPRWLRQDO�
EXUQRXW� �6%�� LV� SK\VLFDO�� HPRWLRQDO� RU� PRWLYDWLRQ� GHSOHWLRQ�� ZKLFK� LV�
FKDUDFWHUL]HG�E\�D�YLRODWLRQ�RI�SURGXFWLYLW\��IDWLJXH��LQVRPQLD��$LP��6WXG\�
RI�WKH�SHFXOLDULWLHV�RI�IRUPDWLRQ�DQG�SUHYHQWLRQ�RI�V\QGURPH�RI�HPRWLRQDO�
EXUQRXW� DPRQJ� GRFWRUV�� 0DWHULDOV� DQG� PHWKRGV�� )RU� GDWD� FROOHFWLRQ�
XVHG�D�TXHVWLRQQDLUH�PHWKRG��,Q�WKH�SURFHVV�RI�VXUYH\�XVHG�D�PHWKRG�RI�
9ODGLPLU�%R\NR��7KH� VWXG\� LQYROYHG����KRVSLWDO� GRFWRUV�:2:�ʋ��� LQ�
WKH�DJH�RI�IURP����WLOO����\HDUV��6WDWLVWLFDO�GDWD�SURFHVVLQJ�ZDV�SHUIRUPHG�
LQ� WKH� SURJUDPV��06�2I¿FH�$FFHVV� DQG�06�2I¿FH�([FHO��5HVXOWV��7KH�
GHSHQGHQFH�RI�WKH�PDQLIHVWDWLRQV�RI�WKH�+2/<�IURP�WKH�DJH�DQG�VHQLRULW\�
RI�GRFWRUV�±�WKH�PD[LPXP�RI�WKHLU�LQWHJUDWLRQ�LV�GLDJQRVHG�LQ�GRFWRUV�ZLWK�
H[SHULHQFH�RI�PRUH�WKDQ����\HDUV�DJHG����WR����\HDUV��%\�WKH�PHWKRG�RI�
9ODGLPLU�%R\NR�ZDV� RPUHGHQD� WKDW� LQ� WKH� SKDVH� YROWDJH� LV� ����RI� WKH�
LQWHUYLHZHG� GRFWRUV�� LQ� WKH� SKDVH� RI� ©UHVLVWDQFHª� ����� LQ� WKH� SKDVH� RI�
H[KDXVWLRQª�±����������RI�UHVSRQGHQWV�QRWLFHG�LQ�WKHLU�OHDGLQJ�V\PSWRP�
RI� IDWLJXH�� VOHHS�GLVWXUEDQFH�QRWHG�����RI�GRFWRUV�� LUULWDELOLW\��GHVLUH� WR�
FKDQJH�KLV�RFFXSDWLRQ�ZDV������GLVWUDFWLRQ�±������7KH�PDLQ�UHDVRQ�RI�
WKH�+2/<�����RI�SK\VLFLDQV�UHSRUWHG�DV�WKH�VSHFL¿FV�RI�WKHLU�SURIHVVLRQDO�
DFWLYLW\� DVVRFLDWHG� ZLWK� VWUHVV�� SV\FKRWUDXPDWRORJ\� VLWXDWLRQV� DW� ZRUN��
2QO\�����RI� WKH�GRFWRUV�ZRUNLQJ�IRU� WKH�SUHYHQWLRQ�RI�67��&RQFOXVLRQ��
5HYHDOHG� D� KLJK� SHUFHQWDJH� RI� 69� DPRQJ� WKH� LQWHUYLHZHG� GRFWRUV��7KH�
OHDGLQJ�V\PSWRP�RI�69�IDWLJXH� �����RI� UHVSRQGHQWV���0DUNHG�QHJDWLYH�
FRUUHODWLRQ� EHWZHHQ� NQRZOHGJH� DERXW� WKH� SUHYHQWLRQ� RI� WKH�69� DQG� WKH�
ULVN�RI�LWV�RFFXUUHQFH�

ɋɈȼɅȺȾȺɘɓȿȿ�ɉɈȼȿȾȿɇɂȿ�ɍ�ɀȿɇɓɂɇ�ɋ�
ɗɇȾɈɆȿɌɊɂɈɁɈɆ
Ʉ�Ⱥ��Ⱥɧɢɫɢɦɨɜɚ��Ⱥ�ɋ��Ɇɚɪɭɤɹɧ��Ⱥ�ɉ��ɋɢɧɟɥɶɱɢɤɨɜɚ��Ⱥ�Ʉ��Ƚɚɪɞɚɧɨɜ��
Ⱥ�Ⱥ��ɉɨɥɸɫ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɀ�Ɋ��Ƚɚɪɞɚɧɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨɫɬɨɹɧɧɨɟ�ɭɯɭɞɲɟɧɢɟ�ɦɟɞɢɤɨ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ�ɫɢɬɭɚɰɢɢ�
ɞɟɥɚɟɬ� ɜɟɫɶɦɚ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɭ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ�
ɨɯɪɚɧɵ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɡɞɨɪɨɜɶɹ� ɠɟɧɳɢɧ�� ɚ� ɬɚɤɠɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɤɨɦɩɥɟɤɫɧɨɝɨ� ɩɨɞɯɨɞɚ� ɜ� ɥɟɱɟɧɢɢ� ɠɟɧɳɢɧ� ɫ� ɪɟɩɪɨɞɭɤɬɢɜɧɵɦɢ�
ɩɪɨɛɥɟɦɚɦɢ� ɫɨ� ɫɬɨɪɨɧɵ� ɦɟɞɢɰɢɧɵ� ɢ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɫɢɯɨɥɨɝɢɢ��
ɋɨɜɪɟɦɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɧɚɪɚɜɧɟ� ɫ� ɨɤɚɡɚɧɢɟɦ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ�� ɧɟɨɛɯɨɞɢɦɨ� ɜɟɫɬɢ�
ɧɟɨɛɯɨɞɢɦɭɸ�ɩɫɢɯɨɩɪɨɮɢɥɚɤɬɢɤɭ�ɫ�ɰɟɥɶɸ�ɫɨɯɪɚɧɟɧɢɹ�ɩɫɢɯɢɱɟɫɤɨɝɨ�
ɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɞɨɪɨɜɶɹ� ɠɟɧɳɢɧ� �Ʉɚɩɥɭɧ� ɂ�Ȼ��� ������ Ɂɚɯɚɪɨɜ�
Ⱥ�ɂ�������� Ⱦɨɛɪɹɤɨɜ� ɂ�ȼ��� ������ ������ Ɏɢɥɢɩɩɨɜɚ� Ƚ�Ƚ��� ������ ������
Ȼɪɟɯɦɚɧ� Ƚ�ɂ�� ������ ɢ� ɞɪ���� ɂ� ɨɫɨɛɨɟ� ɦɟɫɬɨ� ɜ� ɷɬɨɦ� ɪɹɞɭ� ɡɚɧɢɦɚɟɬ�
ɩɪɨɛɥɟɦɚ� ɫɨɜɥɚɞɚɸɳɟɝɨ� ɩɨɜɟɞɟɧɢɹ� ɭ� ɠɟɧɳɢɧ� ɫ� ɷɧɞɨɦɟɬɪɢɨɡɨɦ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɨɫɶ�ɢɡɭɱɟɧɢɟ�
ɫɨɜɥɚɞɚɸɳɟɝɨ� ɩɨɜɟɞɟɧɢɹ� ɭ� ɠɟɧɳɢɧ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ�
ɷɧɞɨɦɟɬɪɢɨɡɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɢɦɚɥɢ�
ɭɱɚɫɬɢɟ����ɩɚɰɢɟɧɬɨɤ�ɇɐȺȽɢɉ�ɢɦ��ȼ�ɂ��Ʉɭɥɚɤɨɜɚ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ�

���ɥɟɬ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ����ɝɨɞɚ����ɝɪɭɩɩɵ�ɢɫɩɵɬɭɟɦɵɯ�����ɠɟɧɳɢɧɵ�
ɫ�ɞɢɚɝɧɨɡɨɦ�©ɷɧɞɨɦɟɬɪɢɨɡª�±����ɱɟɥ�����ɭɫɥɨɜɧɨ�ɡɞɨɪɨɜɵɟ�ɠɟɧɳɢɧɵ�
±����ɱɟɥ��ɂɫɩɨɥɶɡɭɟɦɵɟ�ɦɟɬɨɞɢɤɢ�����ɨɩɪɨɫɧɢɤ�ɋȺɇ��ɫɚɦɨɱɭɜɫɬɜɢɟ��
ɚɤɬɢɜɧɨɫɬɶ��ɧɚɫɬɪɨɟɧɢɟ������Ʉɨɩɢɧɝ�ɬɟɫɬ�Ʌɚɡɚɪɭɫɚ�ɜ�ɚɞɚɩɬɚɰɢɢ�Ʌ�ɂ��
ȼɚɫɫɟɪɦɚɧɚ�� ��� ɂɧɞɟɤɫ� ɠɢɡɧɟɧɧɨɝɨ� ɫɬɢɥɹ� Ʉɟɥɥɟɪɦɚɧɚ±ɉɥɭɬɱɢɤɚ±
Ʉɨɧɬɟ�� ��ɒɤɚɥɚ� ɬɪɟɜɨɠɧɨɫɬɢ� ɋɩɢɥɛɟɪɝɟɪɚ±ɏɚɧɢɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨ�ɦɟɬɨɞɢɤɟ�ɋȺɇ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɜɟɞɟɧɢɹ�ɨ�ɬɨɦ��ɱɬɨ�ɭ�ɠɟɧɳɢɧ�ɫ�
ɷɧɞɨɦɟɬɪɢɨɡɨɦ�ɨɬɦɟɱɚɟɬɫɹ�ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�ɬɚɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ��
ɤɚɤ�ɫɚɦɨɱɭɜɫɬɜɢɟ�ɢ�ɚɤɬɢɜɧɨɫɬɶ��ɋɪɟɞɢ�ɤɨɩɢɧɝ�ɫɬɪɚɬɟɝɢɣ��ɤɨɩɢɧɝ�ɬɟɫɬ�
Ʌɚɡɚɪɭɫɚ�� ɨɬɦɟɱɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɤɚɤ� ©ɫɚɦɨɤɨɧɬɪɨɥɶª�
ɢ� ©ɩɥɚɧɢɪɨɜɚɧɢɟ� ɪɟɲɟɧɢɹ� ɩɪɨɛɥɟɦª� ɢ� ɧɢɡɤɢɟ� ɨɰɟɧɤɢ� ɩɨ� ɬɚɤɨɣ�
ɤɚɬɟɝɨɪɢɢ�� ɤɚɤ� ©ɛɟɝɫɬɜɨ�ɢɡɛɟɝɚɧɢɟª�� ɋɪɟɞɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɳɢɬ�
�ɂɧɞɟɤɫ� ɠɢɡɧɟɧɧɨɝɨ� ɫɬɢɥɹ� Ʉɟɥɥɟɪɦɚɥɚ±ɉɥɭɬɱɢɤɚ±Ʉɨɧɬɟ�� ɛɵɥɨ�
ɜɵɹɜɥɟɧɨ� ɧɢɡɤɨɟ� ɧɚɩɪɹɠɟɧɢɟ� ɫɪɟɞɢ� ɬɚɤɢɯ� ɜɢɞɨɜ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ�
ɡɚɳɢɬɵ�� ɤɚɤ� ©ɨɬɪɢɰɚɧɢɟª�� ©ɪɟɚɤɬɢɜɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟª�� ©ɩɪɨɟɤɰɢɹª�
ɢ� ©ɡɚɦɟɳɟɧɢɟª�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɩɪɢɦɟɧɟɧɢɹ� ɲɤɚɥɵ� ɬɪɟɜɨɠɧɨɫɬɢ�
ɋɩɢɥɛɟɪɝɟɪɚ±ɏɚɧɢɧɚ��ɛɵɥ�ɜɵɹɜɥɟɧ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɤɚɤ�ɫɢɬɭɚɬɢɜɧɨɣ��
ɬɚɤ� ɢ� ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɝɢ�� ȼɵɜɨɞɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ� ɢ� ɞɨɤɚɡɚɧɨ�� ɱɬɨ� ɞɥɹ�ɠɟɧɳɢɧ�
ɫ�ɞɢɚɝɧɨɡɨɦ�ɷɧɞɨɦɟɬɪɢɨɡ�ɯɚɪɚɤɬɟɪɧɵ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɬɪɟɜɨɠɧɨɫɬɢ��
ɧɟɞɨɫɬɚɬɨɱɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɧɚɯɨɞɢɬɶ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɦɨɦɟɧɬɵ� ɜ�
ɫɥɨɠɧɨɣ� ɫɢɬɭɚɰɢɢ�� ɧɟɠɟɥɚɧɢɟ� ɨɬɤɪɵɬɨ� ɩɪɨɹɜɥɹɬɶ� ɫɜɨɢ� ɱɭɜɫɬɜɚ��
ɫɤɪɵɬɧɨɫɬɶ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ�ɩɪɨɞɭɦɚɧɧɵɦ�ɢ�ɧɟ� ɫɥɢɲɤɨɦ�ɩɨɫɩɟɲɧɵɦ�
ɩɪɢɧɹɬɢɟɦ�ɪɟɲɟɧɢɣ��ɫɬɚɪɚɧɢɟ�ɧɟ�ɩɨɤɚɡɵɜɚɬɶ�ɫɜɨɢ�ɱɭɜɫɬɜɚ�

&23,1*�%(+$9,25�,1�:20(1�:,7+�(1'20(75,26,6
.�$��$QLVLPRYD��$�6��0DUXNLDQ��$�3��6LQHOFKLNRYD��$�.��*DUGDQRY��$�$��
3ROXV
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��-�5��*DUGDQRYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��3HUPDQHQW�LPSDLUPHQW�RI�KHDOWK�DQG�GHPRJUDSKLF�VLWXDWLRQ�
PDNHV� LW� YHU\� XUJHQW� WR� LPSURYH� WKH� V\VWHP� RI� ZRPHQ¶V� UHSURGXFWLYH�
KHDOWK��DV�ZHOO�DV�WKH�IRUPDWLRQ�RI�DQ�LQWHJUDWHG�DSSURDFK�WR�WKH�WUHDWPHQW�RI�
ZRPHQ�ZLWK�UHSURGXFWLYH�SUREOHPV�IURP�PHGLFLQH�DQG�KHDOWK�SV\FKRORJ\��
5HFHQW� VWXGLHV� VKRZ� WKDW� DORQJ� ZLWK� WKH� SURYLVLRQ� RI� VSHFLDOL]HG�
J\QHFRORJLFDO� FDUH�� \RX�PXVW� FDUU\� RXW� QHFHVVDU\�3V\FKRSURSK\OD[LV� WR�
PDLQWDLQ�PHQWDO�DQG�SV\FKRORJLFDO�KHDOWK�RI�ZRPHQ��,�%��.DSOXQ��������
=DNKDURY�$�,���������'REU\DNRY�,�9���������������*�*��)LOLSSRYD��������
������%UHNKPDQ�*�,�� ����� HW� DO����$QG� RFFXSLHV� D� VSHFLDO� SODFH� LQ� WKLV�
VHULHV� LV� WKH�SUREOHP�RI� FRSLQJ�EHKDYLRU� LQ�ZRPHQ�ZLWK�HQGRPHWULRVLV��
$LP��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�FRSLQJ�LQ�SUHPHQRSDXVDO�
ZRPHQ�ZLWK�HQGRPHWULRVLV��0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\� LQYROYHG�
��� SDWLHQWV� 17V$*L3� WKHP�� 9�,�� .XODNRY� LQ� DJH� IURP� ��� WR� ��� \HDUV��
$YHUDJH� DJH�RI� ���\HDUV��7ZR�JURXSV� RI� VXEMHFWV�� ���ZRPHQ�GLDJQRVHG�
ZLWK�©HQGRPHWULRVLVª�±����SHRSOH�����FRQGLWLRQDOO\�KHDOWK\�ZRPHQ�±����
SHRSOH�� 7HFKQLTXHV� (PSOR\HG� ��� 6$1� TXHVWLRQQDLUH� �KHDOWK�� DFWLYLW\��
PRRG��� ��� /D]DUXV� FRSLQJ� WHVW� DGDSWDWLRQ� /�,�� :DVVHUPDQ�� ��� ,QGH[�
OLIHVW\OH� .HOOHUPDQ±&RQWH±3OXWFKLN�� ��� 6KNDOD� DQ[LHW\� 6SLHOEHUJHU±
+DQLQD��5HVXOWV��6$1�PHWKRG�IRU� LQIRUPDWLRQ�KDV�EHHQ�UHFHLYHG� WKDW� LQ�
ZRPHQ�ZLWK�HQGRPHWULRVLV�ZDV�D�VLJQL¿FDQW�GHFUHDVH� LQ� LQGLFDWRUV�VXFK�
DV�KHDOWK�DQG�DFWLYLW\��$PRQJ�WKH�FRSLQJ�VWUDWHJLHV��FRSLQJ�WHVW�/D]DUXV��
PDUNHG� LQFUHDVH� SHUIRUPDQFH� DV� ©VHOIª� DQG� ©SODQQLQJ� VROXWLRQVª� DQG�
ORZ� VFRUHV�RQ� VXFK�FDWHJRULHV� DV�©HVFDSH�DYRLGDQFHª��2I�SV\FKRORJLFDO�
GHIHQVHV��,QGH[�OLIHVW\OH�.HOOHUPDQ±3OXWFKLN±&RQWH���VKRZHG�ORZ�YROWDJH�
RI�VXFK�W\SHV�RI�SV\FKRORJLFDO�GHIHQVH�DV�©GHQLDOª��©UHDFWLRQ�IRUPDWLRQª��
©SURMHFWLRQª� DQG� ©VXEVWLWXWLRQª��$FFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH� VFDOH��
6SLHOEHUJHU� DQ[LHW\�+DQLQD�ZDV� LGHQWL¿HG� DV� D� KLJK� OHYHO� RI� VLWXDWLRQDO�
DQG�SHUVRQDO�DQ[LHW\��&RQFOXVLRQ��$V�D�UHVXOW�RI�WKLV�VWXG\�ZHUH�LGHQWL¿HG�
DQG�SURYHG�WKDW�IRU�ZRPHQ�GLDJQRVHG�ZLWK�HQGRPHWULRVLV�FKDUDFWHUL]HG�E\�
D�KLJK�OHYHO�RI�DQ[LHW\��ODFN�RI�DELOLW\�WR�¿QG�SRVLWLYH�WKLQJV�LQ�D�GLI¿FXOW�
VLWXDWLRQ��WKH�UHOXFWDQFH�WR�VKRZ�WKHLU�IHHOLQJV�RSHQO\��VHFUHF\�FRPELQHG�
ZLWK�WKRXJKWIXO�DQG�QRW�WRR�KDVW\�GHFLVLRQV��WU\�QRW�WR�VKRZ�WKHLU�IHHOLQJV�

ɋɍȻɔȿɄɌɂȼɇȺə�ɈɐȿɇɄȺ�ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɕɏ�ɂ�
ɋɈɐɂȺɅɖɇɈ�ȻɕɌɈȼɕɏ�ɍɋɅɈȼɂɃ�ɌɊɍȾȺ�ɋɌɊɈɂɌȿɅȿɃ�
ɆȺȽɂɋɌɊȺɅɖɇɕɏ�ɌɊɍȻɈɉɊɈȼɈȾɈȼ�ȼ�ȺɊɄɌɂɄȿ
ə�Ⱥ��Ʉɨɪɧɟɟɜɚ��Ɍ�Ɉ��Ⱥɪɬɸɯɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɩɫɯ�ɧ���ɞɨɰ��ɇ�ɇ��ɋɢɦɨɧɨɜɚ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ƚ�ɇ��Ⱦɟɝɬɟɜɚ
ɋɟɜɟɪɧɵɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ⱥɪɯɚɧɝɟɥɶɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɪɤɬɢɱɟɫɤɢɦɢ�ɧɚɡɵɜɚɸɬɫɹ�ɬɪɭɛɨɩɪɨɜɨɞɵ��ɪɚɫɩɨɥɨɠɟɧɧɵɟ�
ɫɟɜɟɪɧɟɟ����ɣ�ɩɚɪɚɥɥɟɥɢ��ɗɬɢ�ɪɚɣɨɧɵ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɷɤɫɬɪɟɦɚɥɶɧɵɦɢ�
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ɤɥɢɦɚɬɨɝɟɨɝɪɚɮɢɱɟɫɤɢɦɢ� ɭɫɥɨɜɢɹɦɢ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɫɥɨɠɧɹɟɬ�
ɪɚɛɨɬɭ�ɩɨ�ɢɯ�ɩɪɨɤɥɚɞɤɟ��ɋɬɪɨɢɬɟɥɶɫɬɜɨ�ɬɪɭɛɨɩɪɨɜɨɞɨɜ�ɜ�ɚɪɤɬɢɱɟɫɤɢɯ�
ɭɫɥɨɜɢɹɯ�ɢɦɟɟɬ�ɟɳɟ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɤɨɪɨɬɤɭɸ�ɢɫɬɨɪɢɸ�±�ɫ� ɫɟɪɟɞɢɧɵ�
;;�ɜ��Ɉɬɤɪɵɬɵɟ�ɦɟɫɬɨɪɨɠɞɟɧɢɹ�ɧɟɮɬɢ�ɢ�ɝɚɡɚ�ɧɚ�ɩɪɨɫɬɨɪɚɯ�Ⱥɪɤɬɢɤɢ�
ɨɬɤɪɵɜɚɸɬ� ɨɝɪɨɦɧɵɟ� ɩɟɪɫɩɟɤɬɢɜɵ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɚɪɤɬɢɱɟɫɤɢɯ�
ɢ� ɩɪɢɚɪɤɬɢɱɟɫɤɢɯ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ�� ɋɬɪɨɢɬɟɥɢ� ɦɚɝɢɫɬɪɚɥɶɧɵɯ�
ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɨɫɭɳɟɫɬɜɥɹɸɬ� ɫɜɨɸ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɧɚ� ɨɬɤɪɵɬɨɦ�
ɜɨɡɞɭɯɟ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�
ɮɚɤɬɨɪɨɜ�Ⱥɪɤɬɢɤɢ�ɧɚ�ɢɯ�ɨɪɝɚɧɢɡɦ�ɦɚɤɫɢɦɚɥɶɧɨ��ɉɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɜɚɯɬɨɜɵɣ� ɦɟɬɨɞ� ɬɪɭɞɚ�� ɬ�ɤ�� ɪɚɣɨɧɵ�
Ⱥɪɤɬɢɤɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɶɸ�� ɨɬɫɭɬɫɬɜɢɟɦ�
ɪɚɡɜɢɬɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�� ɨɬɫɭɬɫɬɜɢɟɦ� ɧɟɨɛɯɨɞɢɦɵɯ� ɬɪɭɞɨɜɵɯ�
ɪɟɫɭɪɫɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɫɭɛɴɟɤɬɢɜɧɵɯ� ɨɰɟɧɨɤ�
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɯ� ɭɫɥɨɜɢɣ� ɬɪɭɞɚ� ɫɬɪɨɢɬɟɥɟɣ�
ɦɚɝɢɫɬɪɚɥɶɧɵɯ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ� ɜ� Ⱥɪɤɬɢɤɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� ɮɟɜɪɚɥɟ� ����� ɝ�� ɧɚ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ�
ɦɚɝɢɫɬɪɚɥɶɧɵɯ� ɬɪɭɛɨɩɪɨɜɨɞɨɜ� əɇȺɈ�� ɉɪɢɧɹɥɨ� ɭɱɚɫɬɢɟ� ���
ɫɬɪɨɢɬɟɥɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ���������������ɫɨ�ɫɬɚɠɟɦ�ɪɚɛɨɬɵ�
ɜɚɯɬɨɜɵɦ� ɦɟɬɨɞɨɦ� ɜ� ɭɫɥɨɜɢɹɯ� Ⱥɪɤɬɢɤɢ� ɨɬ� �� ɞɨ� ��� ɥɟɬ� ������������
Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɚɧɤɟɬɢɪɨɜɚɧɢɟ��ɇɚɦɢ�ɪɚɡɪɚɛɨɬɚɧɚ� ɚɧɤɟɬɚ� ɩɨ�
ɢɡɭɱɟɧɢɸ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɯ� ɭɫɥɨɜɢɣ� ɬɪɭɞɚ�
ɫɩɟɰɢɚɥɢɫɬɨɜ��ɝɞɟ�ɧɟɨɛɯɨɞɢɦɨ�ɛɵɥɨ�ɨɰɟɧɢɬɶ�ɫɬɟɩɟɧɶ�ɤɨɦɮɨɪɬɧɨɫɬɢ�
ɤɚɠɞɨɝɨ� ɢɡ� ɭɫɥɨɜɢɣ� ɩɨ� ��ɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ� ��� ±� ɤɨɦɮɨɪɬɧɨ�� �� ±�
ɦɚɤɫɢɦɚɥɶɧɨ� ɧɟɤɨɦɮɨɪɬɧɨ��� ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ�� ɨɩɢɫɚɬɟɥɶɧɵɟ�
ɫɬɚɬɢɫɬɢɤɢ�� ɞɢɫɩɟɪɫɢɨɧɧɵɣ� ɚɧɚɥɢɡ��ɂɫɩɨɥɶɡɨɜɚɥɫɹ� ɩɚɤɟɬ� ɩɪɨɝɪɚɦɦ�
6366� ������� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɢɛɨɥɟɟ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ� ɫɬɪɨɢɬɟɥɢ�
ɨɰɟɧɢɜɚɸɬ� ɫɥɟɞɭɸɳɢɟ� ɮɚɤɬɨɪɵ�� ɨɬɫɭɬɫɬɜɢɟ� ɪɚɡɜɢɬɨɣ� ɤɭɥɶɬɭɪɧɨɣ�
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ������������ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɢɫɬɨɳɟɧɧɨɫɬɶ�
������������ɫɥɨɠɧɨɫɬɶ�ɫ�ɬɪɚɧɫɩɨɪɬɨɦ�ɢ�ɫɜɹɡɶɸ�������������ɨɬɫɭɬɫɬɜɢɟ�
ɢɥɢ� ɧɟɞɨɫɬɚɬɨɤ� ɦɟɫɬɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ� ������������
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɭɫɥɨɜɢɹ� ɪɚɡɦɟɳɟɧɢɹ� ������������ ɫɨɰɢɚɥɶɧɚɹ�
ɢɡɨɥɢɪɨɜɚɧɧɨɫɬɶ� ɤɨɥɥɟɤɬɢɜɨɜ� ������������ ɨɬɫɭɬɫɬɜɢɟ� ɪɚɡɜɢɬɨɣ�
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ������������ ɡɚɩɪɟɬ� ɤɭɪɟɧɢɹ� ɢ� ɭɩɨɬɪɟɛɥɟɧɢɹ�
ɚɥɤɨɝɨɥɹ� ������������ ɇɚɢɦɟɧɟɟ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ� ɞɥɹ� ɫɬɪɨɢɬɟɥɟɣ�
ɹɜɥɹɸɬɫɹ� ɜɢɛɪɚɰɢɹ� ������������ ɭɪɨɜɟɧɶ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɷɥɟɤɬɪɢɱɟɫɬɜɚ�
������������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɧɚɢɛɨɥɟɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ�ɞɥɹ�
ɪɚɛɨɬɧɢɤɨɜ��ɡɚɧɢɦɚɸɳɢɯɫɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ�ɬɪɭɛɨɩɪɨɜɨɞɨɜ��ɹɜɥɹɸɬɫɹ�
ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɟ� ɮɚɤɬɨɪɵ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ��
ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɛɵɬɨɜɵɟ� ɭɫɥɨɜɢɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɬɪɭɞɚ� ɩɟɪɫɨɧɚɥɚ�
ɜ� ɷɤɫɬɪɟɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� Ⱥɪɤɬɢɱɟɫɤɨɣ� ɡɨɧɵ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ�
ɩɨɫɬɨɹɧɫɬɜɨɦ�� ɞɥɢɬɟɥɶɧɨɫɬɶɸ�� ɧɚɪɚɫɬɚɸɳɟɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ�
ɜɥɢɹɧɢɹ� ɨɩɚɫɧɵɯ� ɢ� ɜɪɟɞɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ��
ɩɪɟɞɨɩɪɟɞɟɥɟɧɧɵɟ� ɫɚɦɢɦ� ɜɚɯɬɨɜɨ�ɷɤɫɩɟɞɢɰɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ� ɬɪɭɞɚ��
ɧɚɤɚɩɥɢɜɚɹ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɫ� ɬɪɭɞɨɜɵɦ� ɫɬɚɠɟɦ��
ɫɬɚɜɢɬ� ɢɯ� ɜ� ɪɚɡɪɹɞ� ɯɪɨɧɢɱɟɫɤɢɯ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɫɬɪɟɫɫɨɜ��
ɉɪɢɡɧɚɧɢɟ� ɷɬɨɝɨ� ɮɚɤɬɚ� ɬɪɟɛɭɟɬ� ɛɨɥɟɟ� ɫɨɜɟɪɲɟɧɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɢ�
ɪɟɚɥɢɡɚɰɢɢ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ�
ɦɟɪ� ɡɚɳɢɬɵ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɪɚɛɨɬɧɢɤɨɜ� ɜɚɯɬɨɜɵɯ�
ɮɨɪɦ�ɬɪɭɞɚ�ɜ�Ⱥɪɤɬɢɤɟ�

68%-(&7,9(�$66(660(17�2)�,1'8675,$/�$1'�62&,$/�
&21',7,216�2)�3,3(/,1(6�&216758&7,21�:25.(56�,1�
7+(�$5&7,&
<�$��.RUQHHYD��7�2��$UWXKRYD
6FLHQWL¿F�$GYLVRUV�±�'3V\FKRO6FL��$VVRF��3URI��1�1��6LPRQRYD��'0HG6FL��
3URI��*�1��'HJWHYD
1RUWKHUQ�6WDWH�0HGLFDO�8QLYHUVLW\��$UNKDQJHOVN��5XVVLD

,QWURGXFWLRQ��$UFWLF� FDOOHG� SLSHOLQHV�� ORFDWHG� QRUWK� RI� WKH� ��WK� SDUDOOHO��
7KHVH� DUHDV� DUH� FKDUDFWHUL]HG� E\� H[WUHPH� FOLPDWLF� DQG� JHRJUDSKLFDO�
FRQGLWLRQV�� ZKLFK� JUHDWO\� FRPSOLFDWHV� WKH� MRE� RI� OD\LQJ� WKHP�� 3LSHOLQH�
FRQVWUXFWLRQ�LQ�DUFWLF�FRQGLWLRQV�LV�VWLOO�UHODWLYHO\�VKRUW�KLVWRU\�±�IURP�WKH�
PLGGOH�RI�WKH�;;�FHQWXU\��7KH�GLVFRYHU\�RI�RLO�DQG�JDV�LQ�WKH�YDVW�$UFWLF�
KROG�JUHDW�SURPLVH�FRQVWUXFWLRQ�RI�$UFWLF�DQG�$UFWLF�SLSHOLQHV��%XLOGHUV�
SLSHOLQHV� RSHUDWH� RXWGRRUV�� DQG� WKHUHIRUH� DGYHUVH� HIIHFWV� RI� FOLPDWLF�
IDFWRUV� LQ� WKH�$UFWLF� RQ� WKHLU� ERG\� DV�PXFK�DV�SRVVLEOH��:KHQ�EXLOGLQJ�
XVHG�SULPDULO\�VKLIW�PHWKRG�ZRUN�VLQFH�$UFWLF� UHJLRQV�DUH�FKDUDFWHUL]HG�
E\� LQDFFHVVLELOLW\�� ODFN� RI� GHYHORSHG� LQIUDVWUXFWXUH�� ODFN� RI� DGHTXDWH�
PDQSRZHU��$LP��7KH� DLP� RI� WKH� VWXG\� LV� WKH� VXEMHFWLYH� DVVHVVPHQWV� RI�
LQGXVWULDO� DQG�VRFLDO� FRQGLWLRQV�RI�FRQVWUXFWLRQ�ZRUNHUV�SLSHOLQHV� LQ� WKH�
$UFWLF��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�FRQGXFWHG�LQ�)HEUXDU\������
RQ�WKH�FRQVWUXFWLRQ�RI�SLSHOLQHV�<D1$2�����EXLOGHUV�SDUWLFLSDWHG�LQ�DJH�
IURP���� WR� ���\HDUV� ��������������ZLWK� H[SHULHQFH�ZRUNLQJ� LQ� VKLIWV� LQ�
$UFWLF�FRQGLWLRQV�IURP���WR����\HDUV�������������0HWKRGV��TXHVWLRQQDLUH��
:H�GHYHORSHG�D�TXHVWLRQQDLUH�WR�VWXG\�WKH�LQGXVWULDO�DQG�VRFLDO�FRQGLWLRQV�

RI�ZRUNLQJ�SURIHVVLRQDOV��ZKHUH�LW�ZDV�QHFHVVDU\�WR�DVVHVV�WKH�GHJUHH�RI�
FRPIRUW�FRQGLWLRQV�IRU�HDFK�RI�WKH���EDOOQR\�VFDOH����±�FRPIRUWDEOH����±�QRW�
WKH�PRVW�FRPIRUWDEOH���6WDWLVWLFDO�PHWKRGV��GHVFULSWLYH�VWDWLVWLFV��DQDO\VLV�
RI�YDULDQFH��8VHG� VRIWZDUH�SDFNDJH�6366��������5HVXOWV��0RVW� DGYHUVH�
EXLOGHUV�HYDOXDWH� WKH� IROORZLQJ� IDFWRUV�� WKH� ODFN�RI�D�GHYHORSHG�FXOWXUDO�
LQIUDVWUXFWXUH� ������������ LQIRUPDWLRQ� H[KDXVWLRQ� ������������ GLI¿FXOW\�
ZLWK� WUDQVSRUW� DQG� FRPPXQLFDWLRQV� ������������ WKH� DEVHQFH� RU� ODFN� RI�
ORFDO�IRRG�VRXUFHV�������������XQIDYRUDEOH�WHUPV�RI�SODFHPHQW�������������
VRFLDO� H[FOXVLRQ� JURXSV� ������������ ODFN� RI� LQIUDVWUXFWXUH� ������������
WKH� SURKLELWLRQ� RI� VPRNLQJ� DQG� DOFRKRO� FRQVXPSWLRQ� ������������ 7KH�
OHDVW� XQIDYRUDEOH� IRU� EXLOGHUV� DUH� YLEUDWLRQ� ������������ VWDWLF� HOHFWULFLW\�
������������ :H� GHYHORSHG� D� TXHVWLRQQDLUH� WR� VWXG\� WKH� LQGXVWULDO� DQG�
VRFLDO� FRQGLWLRQV� RI� ZRUNLQJ� SURIHVVLRQDOV�� ZKHUH� LW� ZDV� QHFHVVDU\� WR�
DVVHVV�WKH�GHJUHH�RI�FRPIRUW�FRQGLWLRQV�IRU�HDFK�RI�WKH���EDOOQR\�VFDOH����
±�FRPIRUWDEOH����±�QRW�WKH�PRVW�FRPIRUWDEOH���&RQFOXVLRQ��7KXV��WKH�PRVW�
XQIDYRUDEOH�IRU�WKH�ZRUNHUV�HQJDJHG�LQ�WKH�FRQVWUXFWLRQ�RI�SLSHOLQHV��DUH�
VRFLDO�DQG�GRPHVWLF�IDFWRUV�LQ�FRPSDULVRQ�ZLWK�WKH�SURGXFWLRQ��3URGXFWLRQ�
DQG�OLYLQJ�FRQGLWLRQV�RI�WKH�SHUVRQQHO�LQ�WKH�RUJDQL]DWLRQ�RI�WKH�H[WUHPH�
FRQGLWLRQV� RI� WKH� $UFWLF� ]RQH�� FKDUDFWHUL]HG� E\� SHUVLVWHQFH�� GXUDWLRQ� ��
LQFUHDVLQJ�WKH�LQWHQVLW\�RI�WKH�LQÀXHQFH�RI�GDQJHURXV�DQG�KDUPIXO�IDFWRUV��
SUHGH¿QHG� E\� WKH� H[SHGLWLRQDU\� PHWKRG� RI� VKLIW� ZRUN�� DFFXPXODWLQJ� D�
QHJDWLYH�LPSDFW�RQ�WKH�ERG\�ZLWK�VHQLRULW\��SXWV�WKHP�LQ�WKH�FDWHJRU\�RI�
FKURQLF�RFFXSDWLRQDO�VWUHVV��5HFRJQLWLRQ�RI�WKLV�IDFW�UHTXLUHV�EHWWHU�VWXG\�
DQG� LPSOHPHQWDWLRQ� RI� ELRPHGLFDO� DQG� VRFLR�SV\FKRORJLFDO�PHDVXUHV� WR�
SURWHFW�ZRUNHUV¶�SURIHVVLRQDO�ZRUN�VKLIW�IRUPV�RI�ODERU�LQ�WKH�$UFWLF�

ȾȿȼɂȺɇɌɇɈȿ�ɉɈȼȿȾȿɇɂȿ�ɉɈȾɊɈɋɌɄɈȼ�ȽɅȺɁȺɆɂ�
ɍɑɂɌȿɅə��ɄɈɇɌȿɄɋɌɇɕɃ�ɉɈȾɏɈȾ
Ⱥ�Ⱥ��ɋɚɪɤɢɫɹɧɰ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɩɫɯ�ɧ���ɞɨɰ��Ʉ�Ɉ��ɏɜɨɫɬɭɧɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɟɜɢɚɧɬɧɨɟ� ɩɨɜɟɞɟɧɢɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɱɪɟɡɜɵɱɚɣɧɨ�
ɫɥɨɠɧɭɸ� ɢ� ɚɤɬɭɚɥɶɧɭɸ� ɩɪɨɛɥɟɦɭ� ɞɥɹ� ɥɸɛɨɣ� ɫɨɰɢɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ��
ɬɚɤ� ɤɚɤ�ɨɧɨ�ɞɟɫɬɪɭɤɬɭɪɢɪɭɟɬ� ɫɨɰɢɚɥɶɧɵɟ�ɤɨɦɦɭɧɢɤɚɰɢɢ�� ɨɤɚɡɵɜɚɟɬ�
ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɟɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɨɰɢɚɥɶɧɵɯ�
ɢɧɫɬɢɬɭɬɨɜ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ�� ɞɟɜɢɚɰɢɢ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɦɨɞɟɪɧɢɡɚɰɢɢ�
ɢ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɫɨɰɢɚɥɶɧɵɯ� ɧɨɪɦ�� ɤɨɬɨɪɵɟ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ��
ɧɟɪɟɞɤɨ�ɨɬɥɢɱɚɸɬɫɹ�ɢɡɥɢɲɧɢɦ�ɪɢɝɨɪɢɡɦɨɦ��Ɉɫɨɛɭɸ�ɪɨɥɶ�ɞɟɜɢɚɧɬɧɨɟ�
ɩɨɜɟɞɟɧɢɟ�ɢɝɪɚɟɬ�ɜ�ɩɨɞɪɨɫɬɤɨɜɨɦ�ɜɨɡɪɚɫɬɟ��ɤɨɝɞɚ�ɨɧɨ�ɫɥɭɠɢɬ�ɰɟɥɹɦ�
ɫɚɦɨɜɵɪɚɠɟɧɢɹ�� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɫɨ� ɫɜɟɪɫɬɧɢɤɚɦɢ�� ɢɧɬɟɝɪɚɰɢɢ�
ɩɨɞɪɨɫɬɤɚ�ɜ�ɸɧɨɲɟɫɤɭɸ�ɫɪɟɞɭ��ɮɨɪɦɢɪɨɜɚɧɢɹ�ɱɭɜɫɬɜɚ�ɜɡɪɨɫɥɨɫɬɢ�ɢ�
ɧɨɜɨɝɨ�ɨɫɨɡɧɚɧɢɹ�ɫɟɛɹ�ɤɚɤ�ɥɢɱɧɨɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɫɫɥɟɞɨɜɚɬɶ�
ɨɬɧɨɲɟɧɢɟ� ɤ� ɞɟɜɢɚɧɬɧɨɦɭ� ɩɨɜɟɞɟɧɢɸ� ɩɨɞɪɨɫɬɤɨɜ� ɭ� ɩɟɞɚɝɨɝɨɜ�
ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ�� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɩɪɢɦɟɧɹɟɦɵɟ�
ɢɦɢ� ɦɟɬɨɞɵ� ɫɨɰɢɚɥɶɧɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ� ɪɚɛɨɬɵ� ɫ� ɭɱɚɳɢɦɢɫɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɫɟɝɨ� ɜ�
ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɪɢɧɹɥɢ�ɭɱɚɫɬɢɟ�����ɱɟɥɨɜɟɤ��ɪɚɛɨɬɚɸɳɢɯ�ɩɟɞɚɝɨɝɚɦɢ�
ɫɪɟɞɧɢɯ� ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ� �ɰɟɧɬɪɨɜ� ɨɛɪɚɡɨɜɚɧɢɹ��
ɝ�� Ɇɨɫɤɜɵ�� ɢɦɟɸɳɢɯ� ɜɵɫɲɟɟ� ɩɟɞɚɝɨɝɢɱɟɫɤɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɢ� ɫɬɚɠ�
ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɧɟ�ɦɟɧɟɟ���ɥɟɬ��ȼ�ɯɨɞɟ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�
ɪɟɫɩɨɧɞɟɧɬɚɦ�ɛɵɥɢ�ɡɚɞɚɧɵ�ɫɥɟɞɭɸɳɢɟ�ɜɨɩɪɨɫɵ��ɇɚɡɨɜɢɬɟ�ɧɚɢɛɨɥɟɟ�
ɡɧɚɱɢɦɵɟ��ɧɚ�ɜɚɲ�ɜɡɝɥɹɞ��ɮɚɤɬɨɪɵ�ɞɟɜɢɚɧɬɧɨɝɨ�ɩɨɜɟɞɟɧɢɹ�ɭɱɚɳɢɯɫɹ�
ɩɨɞɪɨɫɬɤɨɜɨɝɨ�ɜɨɡɪɚɫɬɚ��ɋɱɢɬɚɟɬɟ�ɥɢ�ɜɵ�ɦɚɫɲɬɚɛɧɨɫɬɶ�ɞɟɜɢɚɧɬɧɨɝɨ�
ɩɨɜɟɞɟɧɢɹ� ɩɨɞɪɨɫɬɤɨɜ� ɜ� ɫɨɜɪɟɦɟɧɧɨɦ� ɪɨɫɫɢɣɫɤɨɦ� ɫɨɰɢɭɦɟ�
ɫɥɟɞɫɬɜɢɟɦ� ɧɪɚɜɫɬɜɟɧɧɨɣ� ɞɟɮɨɪɦɚɰɢɢ� ɨɛɳɟɫɬɜɚ"� Ⱦɨɫɬɚɬɨɱɧɨ� ɥɢ��
ɩɨ� ɜɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɦɟɪ�� ɩɪɟɞɩɪɢɧɢɦɚɟɦɵɯ� ɨɪɝɚɧɚɦɢ� ɭɩɪɚɜɥɟɧɢɹ�
ɨɛɪɚɡɨɜɚɧɢɟɦ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɪɨɮɢɥɚɤɬɢɤɭ� ɞɟɜɢɚɧɬɧɨɝɨ�
ɩɨɜɟɞɟɧɢɹ� ɩɨɞɪɨɫɬɤɨɜ� ɢ� ɦɨɥɨɞɟɠɢ"� Ʉɚɤɢɟ� ɦɟɬɨɞɵ� ɫɨɰɢɚɥɶɧɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ� ɢ� ɜɨɫɩɢɬɚɬɟɥɶɧɨɣ� ɪɚɛɨɬɵ� ɫ� ɭɱɚɳɢɦɢɫɹ� ɜɵ�
ɫɱɢɬɚɟɬɟ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦɢ"� Ɇɨɠɟɬ� ɥɢ� ɛɵɬɶ� ɞɟɜɢɚɧɬɧɨɟ�
ɩɨɜɟɞɟɧɢɟ� ɩɨɞɪɨɫɬɤɨɜ� ɩɟɪɟɧɚɩɪɚɜɥɟɧɨ� ɜ� ɩɨɡɢɬɢɜɧɨɟ� ɪɭɫɥɨ"� Ʉɚɤ�
ɜɵ� ɨɰɟɧɢɜɚɟɬɟ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɜɧɟɲɤɨɥɶɧɵɯ� ɫɬɪɭɤɬɭɪ�
�ɰɟɧɬɪɨɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��ɫɨɰɢɚɥɶɧɵɯ�ɫɥɭɠɛ��ɨɪɝɚɧɨɜ�
ɩɪɚɜɨɩɨɪɹɞɤɚ�� ɩɨ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɩɪɨɜɟɞɟɧɢɸ� ɜɨɫɩɢɬɚɬɟɥɶɧɨɣ�
ɪɚɛɨɬɵ� ɫ� ɩɨɞɪɨɫɬɤɚɦɢ"� ȼɥɚɞɟɟɬɟ� ɥɢ� ɜɵ� ɫɪɟɞɫɬɜɚɦɢ� ɢ� ɦɟɬɨɞɢɤɚɦɢ�
ɚɪɬ�ɬɟɪɚɩɢɢ� ɢ� ɯɭɞɨɠɟɫɬɜɟɧɧɨ�ɬɜɨɪɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɨ�
ɜɧɟɚɭɞɢɬɨɪɧɨɣ�ɪɚɛɨɬɟ�ɫ�ɭɱɚɳɢɦɢɫɹ"�ɂɫɩɵɬɵɜɚɟɬɟ�ɥɢ�ɜɵ�ɩɨɬɪɟɛɧɨɫɬɶ�
ɜ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɟ� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ�
ɩɪɨɮɢɥɚɤɬɢɤɢ� ɞɟɜɢɚɧɬɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɭɱɚɳɢɯɫɹ"� Ɉɬɜɟɬɵ�
ɪɟɫɩɨɧɞɟɧɬɨɜ� ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� Ȼɨɥɶɲɢɧɫɬɜɨ�
ɩɟɞɚɝɨɝɨɜ� ������ ɪɚɫɫɦɚɬɪɢɜɚɸɬ� ɞɟɜɢɚɧɬɧɨɟ� ɩɨɜɟɞɟɧɢɟ� ɩɨɞɪɨɫɬɤɨɜ��
ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɜ� ɤɨɧɬɟɤɫɬɟ� ɫɬɚɧɨɜɥɟɧɢɹ� ɢ� ɫɨɰɢɚɥɢɡɚɰɢɢ� ɥɢɱɧɨɫɬɢ��
ɚ� ɬɚɤɠɟ� ɫɜɹɡɵɜɚɸɬ� ɩɨɞɪɨɫɬɤɨɜɭɸ� ɞɟɜɢɚɧɬɧɨɫɬɶ� ɫ� ɩɪɨɠɢɜɚɧɢɟɦ�
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ɜ� ɞɢɫɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɫɟɦɶɹɯ�� Ɍɚɤɠɟ� ɞɜɟ� ɬɪɟɬɢ� ɩɟɞɚɝɨɝɨɜ� ������
ɫɱɢɬɚɸɬ�� ɱɬɨ� ɫɢɫɬɟɦɨɣ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɪɟɞɩɪɢɧɢɦɚɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ�
ɦɟɪ�ɩɨ�ɫɨɡɞɚɧɢɸ�ɢ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɨɝɪɚɦɦ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɞɟɜɢɚɧɬɧɨɝɨ�
ɩɨɜɟɞɟɧɢɹ�ɩɨɞɪɨɫɬɤɨɜ��Ɉɞɧɚɤɨ�ɩɪɢ�ɷɬɨɦ�����ɪɟɫɩɨɧɞɟɧɬɨɜ�ɫɱɢɬɚɸɬ��
ɱɬɨ� ɜ� ɪɚɡɪɚɛɨɬɤɟ� ɩɨɞɨɛɧɵɯ� ɩɪɨɝɪɚɦɦ� ɫɥɟɞɭɟɬ� ɛɨɥɶɲɟ� ɭɱɢɬɵɜɚɬɶ�
ɪɟɝɢɨɧɚɥɶɧɭɸ� ɤɭɥɶɬɭɪɧɭɸ� ɫɩɟɰɢɮɢɤɭ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�
ɨɫɨɛɟɧɧɨɫɬɢ�ɫɭɛɴɟɤɬɚ�ɮɟɞɟɪɚɰɢɢ��ȼɫɟ�ɩɟɞɚɝɨɝɢ��������ɜɵɫɤɚɡɚɥɢɫɶ�
ɭɬɜɟɪɞɢɬɟɥɶɧɨ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ� ɞɟɜɢɚɧɬɧɨɝɨ�
ɩɨɜɟɞɟɧɢɹ� ɩɨɞɪɨɫɬɤɨɜ� ɜ� ɩɨɡɢɬɢɜɧɨɟ�� ɫɨɰɢɚɥɶɧɨ� ɩɪɢɟɦɥɟɦɨɟ� ɪɭɫɥɨ��
Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ�ɩɨɤɚɡɚɥɨ�ɫɪɟɞɧɢɣ�ɭɪɨɜɟɧɶ�ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ�ɩɟɞɚɝɨɝɨɜ�
������ ɨ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɦɟɬɨɞɢɤɚɯ� ɚɪɬ�ɬɟɪɚɩɢɢ� ɢ� ɯɭɞɨɠɟɫɬɜɟɧɧɨ�
ɬɜɨɪɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɜɨɫɩɢɬɚɬɟɥɶɧɨɣ� ɪɚɛɨɬɟ� ɫ� ɭɱɚɳɢɦɢɫɹ�� ɚ�
ɭɪɨɜɟɧɶ� ɜɥɚɞɟɧɢɹ� ɩɨɞɨɛɧɵɦɢ� ɬɟɯɧɨɥɨɝɢɹɦɢ� ɫɪɟɞɢ� ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɫɨɫɬɚɜɥɹɟɬ� ɜɫɟɝɨ� ����� ���� ɩɟɞɚɝɨɝɨɜ� ɩɪɢɡɧɚɥɢ�� ɱɬɨ� ɢɫɩɵɬɵɜɚɸɬ�
ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɤɟ� ɞɥɹ�
ɨɩɬɢɦɢɡɚɰɢɢ� ɫɨɰɢɚɥɶɧɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ� ɪɚɛɨɬɵ� ɫ� ɭɱɚɳɢɦɢɫɹ��
ȼɵɜɨɞɵ�� ȼ� ɜɨɫɩɢɬɚɬɟɥɶɧɨɣ� ɪɚɛɨɬɟ� ɫ� ɩɨɞɪɨɫɬɤɚɦɢ� ɩɟɞɚɝɨɝɢ� ɪɟɞɤɨ�
ɢɫɩɨɥɶɡɭɸɬ� ɤɪɟɚɬɢɜɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�� ɭɪɨɜɟɧɶ� ɜɥɚɞɟɧɢɹ� ɢɦɢ� ɬɚɤɠɟ�
ɨɫɬɚɜɥɹɟɬ� ɠɟɥɚɬɶ� ɥɭɱɲɟɝɨ�� ɉɪɢ� ɷɬɨɦ� ɭ� ɩɟɞɚɝɨɝɨɜ� ɩɪɟɨɛɥɚɞɚɸɬ�
ɚɞɟɤɜɚɬɧɵɟ�� ɬɪɟɡɜɵɟ� ɨɰɟɧɤɢ� ɩɨɞɪɨɫɬɤɨɜɨɣ� ɞɟɜɢɚɧɬɧɨɫɬɢ�� ɨɧɢ�
ɦɨɬɢɜɢɪɨɜɚɧɵ�ɤ�ɞɚɥɶɧɟɣɲɟɦɭ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ�ɪɚɡɜɢɬɢɸ��ɝɨɬɨɜɵ�
ɢɫɩɨɥɶɡɨɜɚɬɶ�ɧɨɜɵɟ�ɦɟɬɨɞɵ�ɩɪɟɜɟɧɬɢɜɧɨɣ�ɪɚɛɨɬɵ�
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,QWURGXFWLRQ�� 'HYLDQW� EHKDYLRU� GHVWUXFWV� VRFLDO� FRPPXQLFDWLRQ�� H[HUWV�
GHVWDELOL]LQJ� LQÀXHQFH� RQ� IXQFWLRQLQJ� RI� VRFLDO� LQVWLWXWLRQV�� ,W� LV� DQ�
H[WUDRUGLQDULO\� FRPSOH[� DQG� WRSLFDO� SUREOHP� IRU� DQ\� VRFLDO� V\VWHP��$W�
WKH� VDPH� WLPH� WKH� GHYLDWLRQV� FRQWULEXWH� WR� VRFLDO� QRUPV�PRGHUQL]DWLRQ�
DQG� WUDQVIRUPDWLRQ�� 7KH� VRFLDO� QRUPV�� LQ� WXUQ�� DUH� RIWHQ� FKDUDFWHUL]HG�
E\�VXSHUÀXRXV�ULJRULVP��+RZHYHU� WHHQDJHUV�GHYLDQW�EHKDYLRU�VHUYHV� WKH�
SXUSRVHV�RI�VHOI�H[SUHVVLRQ��LGHQWL¿FDWLRQ�ZLWK�SHHUV��LQWHJUDWLRQ�WHHQDJHU�
LQ�WKH�\RXWK�HQYLURQPHQW��FUHDWLQJ�D�VHQVH�RI�DGXOWKRRG��DQG�QHZ�UHDOL]DWLRQ�
RI�WKHLU�SHUVRQDOLWLHV��$LP��7KLV�VWXG\�H[SORUHG�WHDFKHUV¶�DWWLWXGH�UHJDUGLQJ�
GHYLDQW� EHKDYLRU� RI� DGROHVFHQWV�� FKDUDFWHUL]HG� WKHLU� PHWKRGV� RI� VRFLDO�
SUHYHQWLRQ�ZRUN�ZLWK� VWXGHQWV��0DWHULDOV�DQG�PHWKRGV��6XUYH\��5HVXOWV��
����0RVFRZ� KLJKW� VFKRRO� WHDFKHUV� SDUWLFLSDWHG� LQ� WKH� VWXG\�� 7KH\� KDG�
PDVWHU�GHJUHH�LQ�HGXFDWLRQ�DQG�DW�OHDVW���\HDUV�RI�SHGDJRJLFDO�H[SHULHQFH��
5HVSRQGHQWV�ZHUH�DVNHG�WKH�IROORZLQJ�TXHVWLRQV��6SHFLI\��IURP�\RXU�SRLQW�
RI�YLHZ��WKH�PRVW�VLJQL¿FDQW�IDFWRUV�RI�WHHQDJHUV�GHYLDQW�EHKDYLRU��'R�\RX�
FRQVLGHU�WKH�KLJK�UDQJH�RI�DGROHVFHQWV�GHYLDQW�EHKDYLRU�D�FRQVHTXHQFH�RI�
PRUDO�GHIRUPDWLRQ�RI� WKH�PRGHUQ�5XVVLDQ�VRFLHW\"� ,Q�\RXU�RSLQLRQ��GLG�
HGXFDWLRQ�DXWKRULWLHV�PDNH�HQRXJK�HIIRUWV�WR�SUHYHQW�GHYLDQW�EHKDYLRU�RI�
DGROHVFHQWV�DQG�\RXWK"�:KDW�PHWKRGV�RI�VRFLDO�SUHYHQWLRQ�DQG�HGXFDWLRQDO�
ZRUN� GR� \RX� FRQVLGHU� WKH� PRVW� HIIHFWLYH"� &RXOG� GHYLDQW� EHKDYLRU� RI�
DGROHVFHQWV�EH�UHGLUHFWHG�LQ�D�SRVLWLYH�ZD\"�+RZ�GR�\RX�HYDOXDWH�LQSXW�RI�
WKH�YDULRXV�RXW�RI�VFKRRO�VWUXFWXUHV��FHQWHUV�RI�FRPSOHPHQWDU\�HGXFDWLRQ��
VRFLDO�VHUYLFHV��ODZ�HQIRUFHPHQW�DJHQFLHV��LQ�RUJDQL]LQJ�DQG�FRQGXFWLQJ�
HGXFDWLRQDO�ZRUN�ZLWK�DGROHVFHQWV"�'R�\RX�KDYH�VNLOOV�DQG�H[SHULHQFH�LQ�
DUW�WKHUDSHXWLFV�DQG�DUW�FUHDWLYH�DFWLYLW\�LQ�H[WUD�FXUULFXOXP�DFWLYLWLHV"�'R�
\RX�QHHG�FRPSOHPHQWDU\�SV\FKRORJLFDO�WUDLQLQJ�IRU�SUHYHQWLRQ�RI�GHYLDQW�
EHKDYLRU�RI�VWXGHQWV"�7KH�PDMRULW\�RI�HGXFDWRUV�������FRQVLGHU�GHYLDQW�
EHKDYLRU�RI�DGROHVFHQWV�LQ�D�FRQWH[W�RI�IRUPDWLRQ�DQG�VRFLDOL]DWLRQ�RI�WKHLU�
SHUVRQDOLW\��$V�ZHOO� WKH\� OLQNHG� WKH�\RXQJ�SHRSOH� WR� WKHLU�G\VIXQFWLRQDO�
IDPLOLHV��7ZR�WKLUGV�RI� WKH�HGXFDWRUV� ������EHOLHYH� WKDW� WKH�HGXFDWLRQDO�
DXWKRULWLHV� GR� HQRXJK� WR� FUHDWH� DQG� LPSOHPHQW� SURJUDPV� RI� SUHYHQWLRQ�
RI� DGROHVFHQWV� GHYLDQW� EHKDYLRU�� +RZHYHU� DW� WKH� VDPH� WLPH� ���� RI�
UHVSRQGHQWV�EHOLHYH�WKDW�ZKHQ�GHYHORS�RI�VXFK�SURJUDPPHV�LW�LV�LPSRUWDQW�
WR� WDNH� LQWR� FRQVLGHUDWLRQ� UHJLRQDO� FXOWXUDO� VSHFL¿F� DQG� VRFLR�HFRQRPLF�
SHFXOLDULWLHV� RI� GLIIHUHQW� UHJLRQV��$OO� WKH� WHDFKHUV� ������� FRQ¿UPHG� D�
SRVVLELOLW\�RI�UHGLUHFWLRQ�RI�DGROHVFHQWV�GHYLDQW�EHKDYLRU�LQWR�D�SRVLWLYH��
VRFLDOO\�DFFHSWDEOH�SDWWHUQ��3ROO�VKRZHG�PHGLXP�OHYHO�������RI�DZDUHQHVV�
RI�WHDFKHUV�DERXW�H[LVWLQJ�VNLOOV�DQG�PHWKRGV�RI�DUW�WKHUDSHXWLFV�DQG�DUW�
FUHDWLYH�HGXFDWLRQ�DFWLYLWLHV�DQG�OHYHO�RI�H[SHULHQFH�LQ�VXFK�VNLOOV�DPRQJ�
UHVSRQGHQWV� LV� MXVW� ����� ���� RI� WHDFKHUV� UHFRJQL]HG� WKDW� WKH\� QHHG�
DGGLWLRQDO� SV\FKRORJLFDO� WUDLQLQJ� IRU� RSWLPL]DWLRQ� RI� VRFLDO�SUHYHQWLRQ�
ZRUN�ZLWK�VWXGHQWV��&RQFOXVLRQ��,Q�WKHLU�HGXFDWLRQDO�ZRUN�ZLWK�DGROHVFHQWV�
WHDFKHUV�UDUHO\�XVH�FUHDWLYH�WHFKQRORJLHV��LQ�WKLV�DUHD�WKH�OHYHO�RI�WHDFKHUV�
VNLOOV�DQG�H[SHULHQFH�LVQ¶W�HQRXJK��$W�WKH�VDPH�WLPH�WHDFKHUV�HYDOXDWLRQ�
RI�DGROHVFHQW�GHYLDQW�EHKDYLRU�LV�DGHTXDWH�DQG�FOHDU��WKH\�DUH�PRWLYDWHG�
LQ� WKH� IXUWKHU� SURIHVVLRQDO� GHYHORSPHQW�� WKH\� DUH� UHDG\� WR� PDVWHU� QHZ�
PHWKRGV�RI�SUHYHQWLYH�ZRUN�

ȺɄɌɍȺɅɖɇɕȿ�ɉɊɈȻɅȿɆɕ�ɆȿȾɂɄɈ�ɋɈɐɂȺɅɖɇɈɃ�
ɊȿȺȻɂɅɂɌȺɐɂɂ�ɉɈȾɊɈɋɌɄɈȼ��ɍɉɈɌɊȿȻɅəɘɓɂɏ�
ɉɋɂɏɈȺɄɌɂȼɇɕȿ�ȼȿɓȿɋɌȼȺ
Ⱥ�ȼ��ɍɬɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɋ�ɋ��Ʌɚɪɢɨɧɨɜ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɞɟɬɫɤɨɦ� ɢ� ɩɨɞɪɨɫɬɤɨɜɨɦ� ɜɨɡɪɚɫɬɟ� ɩɪɨɢɫɯɨɞɢɬ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɥɢɱɧɨɫɬɢ�� ɫɬɚɧɨɜɥɟɧɢɟ� ɯɚɪɚɤɬɟɪɚ�� Ʉɚɤ� ɫɥɨɠɢɬɫɹ�
ɷɬɨɬ� ɩɟɪɢɨɞ� ɜ� ɠɢɡɧɢ� ɱɟɥɨɜɟɤɚ�� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɡɚɜɢɫɢɬ�
ɜɫɹ� ɟɝɨ� ɞɚɥɶɧɟɣɲɚɹ� ɠɢɡɧɶ�� Ɉɪɝɚɧɢɡɦ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɟɝɨ�
ɨɛɥɚɞɚɟɬ� ɩɨɜɵɲɟɧɧɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� ɤ� ɧɟɝɚɬɢɜɧɨɦɭ� ɞɟɣɫɬɜɢɸ�
ɚɥɤɨɝɨɥɹ�� ɧɢɤɨɬɢɧɚ� ɢ� ɉȺȼ�� Ɉɝɪɚɧɢɱɟɧɧɵɣ� ɧɚɛɨɪ� ɪɟɚɥɶɧɨ�
ɫɭɳɟɫɬɜɭɸɳɢɯ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɜɟɞɟɬ� ɤ� ɬɨɦɭ��
ɱɬɨ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɟ�� ɡɥɨɭɩɨɬɪɟɛɥɹɸɳɢɟ� ɉȺȼ�� ɜɵɩɚɞɚɸɬ�
ɢɡ� ɫɮɟɪɵ� ɨɛɳɟɝɨ� ɢ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɜɟɞɭɬ�
ɦɚɪɝɢɧɚɥɶɧɵɣ� ɨɛɪɚɡ� ɠɢɡɧɢ�� ɫɨɜɟɪɲɚɸɬ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɩɪɚɜɨɧɚɪɭɲɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɜɵɹɜɥɟɧɢɹ�� ɧɚɛɥɸɞɟɧɢɹ� ɫɨɰɢɚɥɶɧɵɯ� ɩɨɫɥɟɞɫɬɜɢɣ� ɭɩɨɬɪɟɛɥɟɧɢɹ�
ɩɫɢɯɨɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɩɨɞɪɨɫɬɤɨɜɨɦ� ɜɨɡɪɚɫɬɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ȽɍɁ� ©ȼɈɇȻª� ɛɵɥɚ� ɧɚɱɚɬɚ� ɤɨɦɩɥɟɤɫɧɚɹ� ɪɚɛɨɬɚ�
ɩɨ� ɨɤɚɡɚɧɢɸ� ɩɨɦɨɳɢ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɦ�� ɭɩɨɬɪɟɛɥɹɸɳɢɯ�
ɉȺȼ�� ȼ� ɪɚɛɨɬɟ� ɩɪɢɧɢɦɚɸɬ� ɭɱɚɫɬɢɟ� ɞɜɚ� ɨɬɞɟɥɟɧɢɹ�� ɩɨɞɪɨɫɬɤɨɜɨɟ�
ɧɚɪɤɨɥɨɝɢɱɟɫɤɨɟ�ɢ�ɚɦɛɭɥɚɬɨɪɧɨɟ�ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɟ�����Ɉɪɝɚɧɢɡɚɰɢɹ�
ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɣ� ɫɪɟɞɵ� ɞɥɹ� ɚɞɚɩɬɚɰɢɢ�� ��� Ʉɨɦɩɥɟɤɫɧɨɟ� ɦɟɞɢɤɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ� ɢ� ɫɨɰɢɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɩɨɞɪɨɫɬɤɨɜ�� ���
ɉɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ� �ɩɫɢɯɨɤɨɪɪɟɤɰɢɨɧɧɵɣ�� ɤɨɦɩɨɧɟɧɬ�
ɜɤɥɸɱɚɟɬ� ɪɚɡɪɚɛɨɬɤɭ� ɢ� ɪɟɚɥɢɡɚɰɢɸ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɩɪɨɝɪɚɦɦ�
ɩɫɢɯɨɤɨɪɪɟɤɰɢɢ��ɥɢɱɧɨɫɬɧɨɣ�ɢ� ɫɨɰɢɚɥɶɧɨɣ�ɪɟɚɞɚɩɬɚɰɢɢ�ɩɨɞɪɨɫɬɤɚ��
��� ȼɨɫɩɢɬɚɬɟɥɶɧɨ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ� �ɥɟɤɰɢɨɧɧɵɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɜɢɞɟɨɬɟɯɧɢɤɢ��� ��� Ɍɪɭɞɨɜɨɣ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ� �ɫ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɬɜɨɪɱɟɫɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ��� ��� Ɋɚɛɨɬɚ� ɫ� ɛɥɢɠɚɣɲɢɦ�
ɨɤɪɭɠɟɧɢɟɦ�� ɫ� ɫɟɦɶɟɣ� ɛɨɥɶɧɨɝɨ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɩɪɨɜɟɞɟɧɧɨɣ� ɪɚɛɨɬɵ�� ɜɚɠɧɵɦ� ɧɟɝɚɬɢɜɧɵɦ� ɮɚɤɬɨɪɨɦ� ɫɥɭɠɢɬ� ɢ� ɬɨ��
ɱɬɨ� ɪɨɞɢɬɟɥɢ�� ɤɚɤ� ɛɥɢɠɚɣɲɚɹ� ɫɪɟɞɚ�� ɨɤɪɭɠɚɸɳɚɹ�ɩɨɞɪɨɫɬɤɚ�� ɤɭɪɹɬ�
�ɞɨ������� ɭɩɨɬɪɟɛɥɹɸɬ�ɚɥɤɨɝɨɥɶɧɵɟ�ɧɚɩɢɬɤɢ� �ɛɨɥɟɟ������� ɚ�ɢɧɨɝɞɚ�
±�ɢ�ɩɫɢɯɨɚɤɬɢɜɧɵɟ�ɜɟɳɟɫɬɜɚ��ɞɨ�������ɉɨ�ɫɬɚɬɢɫɬɢɤɟ��ɡɚ�ɩɨɫɥɟɞɧɢɟ�
ɩɨɱɬɢ� �� ɝɨɞɚ� ɢɡ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɯ� ����� ɱɟɥɨɜɟɤ���
ɩɪɨɲɟɞɲɢɯ� ɥɟɱɟɧɢɟ� ɢ� ɪɟɚɛɢɥɢɬɚɰɢɸ� ɜ� ɭɫɥɨɜɢɹɯ� ȽɍɁ� ©ȼɈɇȻª�� ���
ɱɟɥɨɜɟɤ�ɢɡ�ɧɟɩɨɥɧɵɯ�ɫɟɦɟɣ�����ɱɟɥɨɜɟɤ�ɢɡ�ɧɟɛɥɚɝɨɩɨɥɭɱɧɵɯ�ɫɟɦɟɣ��
��� ɱɟɥɨɜɟɤ� ɢɡ� ɩɪɢɸɬɨɜ� �ɢɯ� ɪɨɞɢɬɟɥɢ� ɛɵɥɢ� ɥɢɲɟɧɵ� ɪɨɞɢɬɟɥɶɫɤɢɯ�
ɩɪɚɜ���ɢ�ɥɢɲɶ����ɱɟɥɨɜɟɤ�±�ɢɡ�ɜɧɟɲɧɟ�ɛɥɚɝɨɩɨɥɭɱɧɵɯ��ɋɨɬɪɭɞɧɢɤɚɦɢ�
Ⱥɦɛɭɥɚɬɨɪɧɨɝɨ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɝɨ� ɨɬɞɟɥɟɧɢɹ� ɩɪɨɜɨɞɹɬɫɹ�
ɩɨɫɬɨɹɧɧɵɟ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ� ɦɟɪɨɩɪɢɹɬɢɹ� ɜ� ɲɤɨɥɚɯ�� ȼɍɁɚɯ��
Ɍɨɥɶɤɨ�ɡɚ����ɦɟɫɹɰɟɜ������ɝ��ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ����ɥɟɤɰɢɣ�ɩɨ�ɩɪɨɛɥɟɦɚɦ�
ɧɚɪɤɨɦɚɧɢɢ��ɚɥɤɨɝɨɥɢɡɦɚ��ɬɚɛɚɤɨɤɭɪɟɧɢɹ��ɬɨɤɫɢɤɨɦɚɧɢɢ��ɉɪɨɜɨɞɹɬɫɹ�
ɥɟɤɰɢɢ� ɜ� ɲɤɨɥɚɯ� ɞɥɹ� ɭɱɚɳɢɯɫɹ�� ɜɵɫɬɭɩɥɟɧɢɹ� ɧɚ� ɪɨɞɢɬɟɥɶɫɤɢɯ�
ɫɨɛɪɚɧɢɹɯ�� ɨɛɭɱɚɸɳɢɟ� ɫɟɦɢɧɚɪɵ� ɞɥɹ� ɩɟɞɚɝɨɝɨɜ�� ȼɫɟɝɨ� ɨɯɜɚɱɟɧɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɣ� ����� ɱɟɥɨɜɟɤ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɜɩɟɪɜɵɟ� ɛɭɞɟɬ� ɩɪɨɜɟɞɟɧɨ� ɤɨɦɩɥɟɤɫɧɨɟ� ɢɡɭɱɟɧɢɟ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�ɞɟɬɟɣ�ɩɨɞɪɨɫɬɤɨɜɨɝɨ�ɜɨɡɪɚɫɬɚ�ȼɨɥɝɨɝɪɚɞɫɤɨɣ�ɨɛɥɚɫɬɢ�
ɢ� ɛɭɞɭɬ� ɩɪɟɞɥɨɠɟɧɵ� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ� ɟɟ� ɨɩɬɢɦɢɡɚɰɢɢ�� Ȼɭɞɭɬ�
ɢɡɭɱɟɧɵ� ɦɢɤɪɨɫɨɰɢɚɥɶɧɵɟ� ɢ� ɩɪɚɜɨɜɵɟ� ɮɚɤɬɨɪɵ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ�
ɩɨɬɪɟɛɥɟɧɢɸ�ɉȺȼ��Ⱦɨɤɚɡɚɧɨ�ɜɥɢɹɧɢɟ�ɭɫɥɨɜɢɣ�ɫɟɦɟɣɧɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ�
�ɧɟɩɨɥɧɚɹ�ɫɟɦɶɹ��ɬɢɩɵ�ɫɟɦɟɣɧɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ���ɱɚɫɬɨɣ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�
ɧɚɪɤɨɥɨɝɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɭ� ɪɨɞɢɬɟɥɟɣ�� ɧɚɥɢɱɢɹ� ɜ� ɫɬɪɭɤɬɭɪɟ�
ɥɢɱɧɨɫɬɢ�ɰɢɤɥɨɢɞɧɨɣ�ɢ�ɧɟɭɫɬɨɣɱɢɜɨɣ�ɚɤɰɟɧɬɭɚɰɢɢ��ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ�
ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ� ɧɚ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɩɨɬɪɟɛɥɟɧɢɹ�
ɉȺȼ�� ȼɩɟɪɜɵɟ� ɜ� ɭɫɥɨɜɢɹɯ� ɤɪɭɩɧɨɝɨ� ɩɨ� ɱɢɫɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ�
ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɪɟɝɢɨɧɚ� ɸɝɚ� Ɋɨɫɫɢɢ� ɨɩɪɟɞɟɥɟɧ� ɭɪɨɜɟɧɶ�
ɭɫɬɚɧɨɜɨɤ�ɧɚ�ɡɞɨɪɨɜɵɣ�ɨɛɪɚɡ�ɠɢɡɧɢ�ɢ�ɫɚɦɨɨɰɟɧɤɚ�ɫɨɫɬɨɹɧɢɹ�ɡɞɨɪɨɜɶɹ�
ɩɨɞɪɚɫɬɚɸɳɟɝɨ� ɩɨɤɨɥɟɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɵ� ɩɚɪɚɦɟɬɪɵ�� ɜɥɢɹɸɳɢɟ� ɧɚ�
ɫɬɟɩɟɧɶ� ɜɨɜɥɟɱɟɧɧɨɫɬɢ� ɜ� ɧɚɪɤɨɬɢɡɚɰɢɸ� ɩɨɞɪɨɫɬɤɨɜ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ�
ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɛɭɞɭɬ�ɩɪɟɞɥɨɠɟɧɵ�ɦɟɪɨɩɪɢɹɬɢɹ�ɩɨ�ɨɩɬɢɦɢɡɚɰɢɢ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɨɞɪɨɫɬɤɨɜ�

$&78$/�352%/(06�0(',&$/�$1'�62&,$/�
5(+$%,/,7$7,21�2)�$'2/(6&(176�:+2�,1-(&7�
36<&+2$&7,9(�'58*6
$�9��8WNLQD
6FLHQWL¿F�$GYLVRU�±�6�6��/DULRQRY
9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ��,Q�FKLOGKRRG�DQG�DGROHVFHQFH�LV�WKH�IRUPDWLRQ�RI�SHUVRQDOLW\��
FKDUDFWHU�IRUPDWLRQ��'XH�WR�KRZ�WKH�UHVW�RI�WKLV�SHULRG�LQ�D�SHUVRQ¶V�OLIH�
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GHSHQGV�ODUJHO\�RQ�WKH�UHVW�RI�KLV�OLIH��0LQRU�ERG\�LV�H[WUHPHO\�VHQVLWLYH�
WR� WKH�QHJDWLYH� HIIHFWV� RI� DOFRKRO�� QLFRWLQH�� DQG� VXUIDFWDQWV��/LPLWHG� VHW�
RI�DFWXDO� UHKDELOLWDWLRQ� OHDGV� WR� WKH� IDFW� WKDW�PLQRUV�DEXVLQJ�VXUIDFWDQWV��
IDOO�RXWVLGH� WKH�VFRSH�RI�JHQHUDO�DQG�YRFDWLRQDO�HGXFDWLRQ��DUH�PDUJLQDO�
OLIHVW\OH��PDNH�D�VLJQL¿FDQW�QXPEHU�RI�RIIHQVHV��$LP��([SORUH�WKH�IHDWXUHV�
GHWHFWLRQ��VXUYHLOODQFH�VRFLDO�FRQVHTXHQFHV�RI�VXEVWDQFH�XVH�LQ�DGROHVFHQFH��
0DWHULDOV�DQG�PHWKRGV��%DVHG�RQ�*226(�©921%ª�FRPSUHKHQVLYH�ZRUN�
ZDV�VWDUWHG� WR�DVVLVW�PLQRUV�ZKR�XVH�VXUIDFWDQWV��7DNH�SDUW� LQ�ZRUN� WZR�
EUDQFKHV��WHHQDJH�GUXJ�DEXVH�DQG�RXWSDWLHQW�UHKDELOLWDWLRQ�����2UJDQL]DWLRQ�
UHKDELOLWDWLRQ� HQYLURQPHQW� IRU� DGDSWDWLRQ�� ��� &RPSUHKHQVLYH� PHGLFDO��
SV\FKRORJLFDO�DQG�VRFLDO�VXUYH\�RI�DGROHVFHQWV�����3V\FKRWKHUDS\��SV\FKR��
FRPSRQHQW� LQFOXGHV� WKH� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� LQGLYLGXDO�
SURJUDPV�SV\FKRFRUUHFWLRQ�SHUVRQDO�DQG�VRFLDO� UHDGDSWDWLRQ� WHHQDJHU�����
8SEULQJLQJ�DQG�HGXFDWLRQ��OHFWXUH�XVLQJ�YLGHR������(PSOR\PHQW�DQG�VRFLR�
WKHUDSHXWLF��XVLQJ�FUHDWLYH�WHFKQRORJLHV������:RUNLQJ�ZLWK�WKH�LPPHGLDWH�
VXUURXQGLQJV�RI�WKH�SDWLHQW�DQG�KLV�IDPLO\��5HVXOWV��$FFRUGLQJ�WR�WKH�UHVXOWV�
RI� WKH�ZRUN� RI� DQ� LPSRUWDQW� QHJDWLYH� IDFWRU� LV� WKH� IDFW� WKDW� SDUHQWV� DUH�
LPPHGLDWH�HQYLURQPHQW� VXUURXQGLQJ� WHHQ� VPRNLQJ� �������GULQN�DOFRKRO�
�������DQG�VRPHWLPHV�±�DQG�VXEVWDQFH�XVH��������$FFRUGLQJ�WR�VWDWLVWLFV��
LQ� WKH� ODVW� DOPRVW� �� \HDUV� RI� WRWDO� QXPEHU� RI�PLQRUV� ����� SHRSOH��ZKR�
UHFHLYHG�WUHDWPHQW�DQG�UHKDELOLWDWLRQ�XQGHU�*226(�©921%ª�����SHRSOH�
IURP� VLQJOH�SDUHQW� IDPLOLHV�� ��� SHRSOH� IURP� GLVDGYDQWDJHG� IDPLOLHV�� ���
SHRSOH�IURP�VKHOWHUV��WKHLU�SDUHQWV�ZHUH�GHSULYHG�RI�SDUHQWDO�ULJKWV���DQG�
RQO\����SHRSOH�IURP�VHHPLQJO\�SURVSHURXV��2XWSDWLHQW�UHKDELOLWDWLRQ�XQLW�
HPSOR\HHV�ZLWK�SHUPDQHQW�SUHYHQWLYH�PHDVXUHV� LQ�VFKRROV��XQLYHUVLWLHV��
2QO\� ��� PRQWKV� RI� ����� WKHUH� ZHUH� ��� OHFWXUHV� RQ� GUXJ� DGGLFWLRQ��
DOFRKROLVP�� VPRNLQJ�� GUXJ� DEXVH�� /HFWXUHV� LQ� VFKRROV� IRU� VWXGHQWV�
SHUIRUPLQJ� DW� SDUHQW� PHHWLQJV�� WUDLQLQJ� VHPLQDUV� IRU� WHDFKHUV�� 7RWDO�
FRYHUHG� SUHYHQWLYH�ZRUN� ±� ����� SHRSOV�� &RQFOXVLRQ��7KXV� IRU� WKH� ¿UVW�
WLPH�� ZLOO� EH� KHOG� D� FRPSUHKHQVLYH� VWXG\� RI� PHGLFDO� UHKDELOLWDWLRQ� RI�
DGROHVFHQW�FKLOGUHQ�RI�WKH�9ROJRJUDG�UHJLRQ�DQG�SURSRVH�PHDVXUHV�IRU�LWV�
RSWLPL]DWLRQ��:LOO�EH�VWXGLHG�PLFURVRFLDO�DQG�OHJDO�IDFWRUV�FRQWULEXWLQJ�WR�
WKH�FRQVXPSWLRQ�RI�VXUIDFWDQWV��6KRZQ�WR�DIIHFW�WKH�FRQGLWLRQV�RI�IDPLO\�
HGXFDWLRQ��LQFRPSOHWH�IDPLO\��W\SHV�RI�IDPLO\�HGXFDWLRQ���WKH�KLJK�LQFLGHQFH�
RI�GUXJ�SDWKRORJ\�SDUHQWV��WKH�SUHVHQFH�LQ�WKH�SHUVRQDOLW\�VWUXFWXUH�RI�WKH�
F\FORLG� DQG� XQVWDEOH� DFFHQWXDWLRQ�� D� KLJK� OHYHO� RI� WUDLW� DQ[LHW\� RQ� WKH�
SUHYDOHQFH�RI� VXUIDFWDQWV��)LUVW� LQ� WHUPV�RI� WKH�PRVW�SRSXORXV� UHJLRQ�RI�
VRXWKHUQ�5XVVLD�DJUR�GH¿QHG�OHYHO�VHWWLQJ�IRU�D�KHDOWK\�OLIHVW\OH�DQG�VHOI�
UHSRUWHG�KHDOWK�RI� WKH�\RXQJHU�JHQHUDWLRQ��'H¿QHG�SDUDPHWHUV� DIIHFWLQJ�
WKH�GHJUHH�RI�LQYROYHPHQW�LQ�DQHVWKHVLD�DGROHVFHQWV��%DVHG�RQ�WKH�¿QGLQJV�
ZLOO�EH�RIIHUHG�DFWLYLWLHV�IRU�WKH�HQKDQFHPHQW�RI�PHGLFDO�UHKDELOLWDWLRQ�RI�
DGROHVFHQWV�

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ�ɆɈȾȿɅɂɊɈȼȺɇɂȿ�
ɗɇɐȿɎȺɅɈɉȺɌɂɂ�ɍ�ɄɊɕɋ�ɉɊɂ�ɏɊɈɇɂɑȿɋɄɈɃ�
ȺɅɄɈȽɈɅɂɁȺɐɂɂ
Ʉ�Ɉ��ȼɨɣɰɟɯɨɜɢɱ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɇ�Ʉ��ɒɟɜɱɭɤ
ɂɧɫɬɢɬɭɬ� ɬɨɤɫɢɤɨɥɨɝɢɢ� Ɏɟɞɟɪɚɥɶɧɨɝɨ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɚɝɟɧɬɫɬɜɚ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɝɭɥɹɪɧɨɟ� ɭɩɨɬɪɟɛɥɟɧɢɟ� ɚɥɤɨɝɨɥɹ� ɫɩɨɫɨɛɧɨ� ɩɪɢɜɨɞɢɬɶ�
ɤ� ɧɚɪɭɲɟɧɢɹɦ� ɮɭɧɤɰɢɣ� ɐɇɋ� ɡɚ� ɫɱɟɬ� ɧɟɣɪɨɬɨɤɫɢɱɟɫɤɨɝɨ� ɞɟɣɫɬɜɢɹ�
ɷɬɚɧɨɥɚ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɫɭɳɟɫɬɜɭɟɬ� ɞɨɫɬɚɬɨɱɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ�� ɝɞɟ� ɨɰɟɧɢɜɚɟɬɫɹ� ɜɥɢɹɧɢɟ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɚɥɤɨɝɨɥɢɡɚɰɢɢ� ɧɚ� ɨɬɞɟɥɶɧɵɟ� ɚɫɩɟɤɬɵ�ɩɨɜɟɞɟɧɢɹ�ɠɢɜɨɬɧɵɯ��Ɉɞɧɚɤɨ�
ɢɦɟɟɬɫɹ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɦɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ�� ɤɨɦɩɥɟɤɫɧɨ�
ɨɰɟɧɢɜɚɸɳɢɯ�ɢɡɦɟɧɟɧɢɹ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɐɇɋ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɨɫɬɪɨɟɧɢɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɦɨɞɟɥɢ�ɨɰɟɧɤɢ�ɧɚɪɭɲɟɧɧɵɯ�ɮɭɧɤɰɢɣ�
ɐɇɋ� ɩɪɢ� ɷɧɰɟɮɚɥɨɩɚɬɢɢ� ɭ� ɯɪɨɧɢɱɟɫɤɢ� ɚɥɤɨɝɨɥɢɡɢɪɨɜɚɧɧɵɯ� ɤɪɵɫ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɏɪɨɧɢɱɟɫɤɚɹ� ɚɥɤɨɝɨɥɢɡɚɰɢɹ� ɛɟɫɩɨɪɨɞɧɵɯ�
ɩɨɥɨɜɨɡɪɟɥɵɯ� ɤɪɵɫ�ɫɚɦɨɤ� ɦɚɫɫɨɣ� ���±���� ɝ� �ɩɨɥɭɱɟɧɧɵɯ� ɢɡ�
ɩɢɬɨɦɧɢɤɚ�Ɋɚɩɩɨɥɨɜɨ��ɩɪɨɜɨɞɢɥɚɫɶ�����ɪɚɫɬɜɨɪɨɦ�ɷɬɚɧɨɥɚ�ɜ�ɬɟɱɟɧɢɟ�
��ɯ�ɦɟɫɹɰɟɜ��ɉɨ�ɨɤɨɧɱɚɧɢɢ�ɚɥɤɨɝɨɥɢɡɚɰɢɢ�ɮɭɧɤɰɢɢ�ɐɇɋ�ɠɢɜɨɬɧɵɯ�
ɢɫɫɥɟɞɨɜɚɥɢɫɶ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɪɹɞɚ� ɦɟɬɨɞɢɤ�� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ�
ɚɤɬɢɜɧɨɫɬɶ� ɠɢɜɨɬɧɵɯ� ɨɰɟɧɢɜɚɥɚɫɶ� ɜ� ɨɬɤɪɵɬɨɦ� ɩɨɥɟ�� ɜɨɡɛɭɞɢɦɨɫɬɶ�
ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�±�ɫ�ɩɨɦɨɳɶɸ�ɫɭɦɦɚɰɢɨɧɧɨ�ɩɨɪɨɝɨɜɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�
�ɋɉɉ��� ɫɩɨɫɨɛɧɨɫɬɶ� ɤ� ɨɛɭɱɟɧɢɸ� ɛɵɥɚ� ɨɰɟɧɟɧɚ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɭɫɥɨɜɧɨɣ�ɪɟɚɤɰɢɢ�ɚɤɬɢɜɧɨɝɨ�ɢɡɛɟɝɚɧɢɹ�ɩɥɚɜɚɧɢɹ��ɍɊȺɂ���ɫɨɫɬɨɹɧɢɟ�
ɪɚɛɨɱɟɣ� ɢ� ɪɟɮɟɪɟɧɬɧɨɣ� ɩɚɦɹɬɢ� ɛɵɥɨ� ɢɡɭɱɟɧɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɪɚɞɢɚɥɶɧɨɝɨ� ɥɚɛɢɪɢɧɬɚ� ɢ� ɭɫɥɨɜɧɨɣ� ɪɟɚɤɰɢɢ� ɩɚɫɫɢɜɧɨɝɨ� ɢɡɛɟɝɚɧɢɹ�
ɷɥɟɤɬɪɨɛɨɥɟɜɨɝɨ� ɪɚɡɞɪɚɠɟɧɢɹ� �ɍɊɉɂ��� ɞɥɹ� ɨɰɟɧɤɢ� ɧɟɣɪɨɦɨɬɨɪɧɨɣ�
ɮɭɧɤɰɢɢ�ɭ�ɤɪɵɫ�ɢɡɦɟɪɹɥɚɫɶ�ɫɢɥɚ�ɯɜɚɬɤɢ��ȼɫɟ�ɨɩɵɬɵ�ɩɪɨɜɨɞɢɥɢɫɶ�ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɢɧɰɢɩɚɦɢ� ɝɭɦɚɧɧɨɝɨ� ɨɛɪɚɳɟɧɢɹ� ɫ� ɠɢɜɨɬɧɵɦɢ� ɜ�
ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɵɯ�

ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ� ɢɡɦɟɧɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɨɬɤɪɵɬɨɝɨ�
ɩɨɥɹ� ɢ� ɪɚɞɢɚɥɶɧɨɝɨ� ɥɚɛɢɪɢɧɬɚ� ɭ� ɯɪɨɧɢɱɟɫɤɢ� ɚɥɤɨɝɨɥɢɡɢɪɨɜɚɧɧɵɯ�
ɤɪɵɫ�� ȼ� ɨɫɧɨɜɧɨɦ� ɦɨɠɧɨ� ɨɬɦɟɬɢɬɶ� ɭɜɟɥɢɱɟɧɢɟ� �ɜ� �� ɪɚɡɚ�� ɜɪɟɦɟɧɢ�
ɧɚɯɨɠɞɟɧɢɹ� ɧɚ� ɰɟɧɬɪɚɥɶɧɨɣ� ɩɥɨɳɚɞɤɟ� ɨɬɤɪɵɬɨɝɨ� ɩɨɥɹ�� ɱɬɨ� ɦɨɠɟɬ�
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ� ɨ� ɫɧɢɠɟɧɢɢ� ɭɪɨɜɧɹ� ɬɪɟɜɨɠɧɨɫɬɢ�� ȼ� ɬɟɱɟɧɢɟ� ��ɯ�
ɞɧɟɜɧɨɝɨ� ɨɛɭɱɟɧɢɹ� ɍɊȺɂ� ɩɥɚɜɚɧɢɹ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ� ɧɚɪɭɲɟɧɢɟ�
ɩɪɨɰɟɫɫɚ�ɩɪɢɨɛɪɟɬɟɧɢɹ�ɧɚɜɵɤɚ��ɨɛɭɱɟɧɢɹ���ɨ�ɱɟɦ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ�
ɞɨɫɬɨɜɟɪɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɜɪɟɦɟɧɢ� ɧɚɯɨɠɞɟɧɢɹ� ɫɬɟɪɠɧɹ� ɤɪɵɫɚɦɢ��
ȼ� ɯɨɞɟ� ɢɡɦɟɪɟɧɢɹ� ɋɉɉ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɭ� ɯɪɨɧɢɱɟɫɤɢ�
ɚɥɤɨɝɨɥɢɡɢɪɨɜɚɧɧɵɯ�ɠɢɜɨɬɧɵɯ�ɜ���ɪɚɡɚ�ɫɧɢɠɟɧɚ�ɜɨɡɛɭɞɢɦɨɫɬɶ�ɐɇɋ��
ɍ� ɤɪɵɫ�� ɩɨɞɜɟɪɝɲɢɯɫɹ� ɯɪɨɧɢɱɟɫɤɨɣ� ɚɥɤɨɝɨɥɢɡɚɰɢɢ�� ɧɚɛɥɸɞɚɥɨɫɶ�
ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�ɥɚɬɟɧɬɧɨɝɨ�ɩɟɪɢɨɞɚ�ɡɚɯɨɞɚ�ɜ�ɬɟɦɧɭɸ�ɤɚɦɟɪɭ��
ɚ� ɬɚɤɠɟ� ɫɧɢɠɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɨɛɭɱɟɧɧɵɯ� ɠɢɜɨɬɧɵɯ� ɱɟɪɟɡ� ��� ɱɚɫɚ�
ɩɨɫɥɟ� ɨɛɭɱɟɧɢɹ� ɍɊɉɂ�� ɂɡɦɟɧɟɧɢɟ� ɞɚɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɝɨɜɨɪɢɬ�
ɨ� ɧɚɪɭɲɟɧɢɢ� ɩɪɨɰɟɫɫɨɜ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɜɵɪɚɛɨɬɚɧɧɨɝɨ� ɧɚɜɵɤɚ�
�ɩɚɦɹɬɢ��� Ɍɚɤɠɟ� ɭ� ɠɢɜɨɬɧɵɯ� ɧɚɛɥɸɞɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɫɢɥɵ�
ɯɜɚɬɤɢ��ɱɬɨ�ɦɨɠɟɬ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ�ɨ�ɦɨɬɨɪɧɨɣ�ɧɟɣɪɨɬɨɤɫɢɱɧɨɫɬɢ�
ɩɪɢ� ɞɥɢɬɟɥɶɧɨɦ� ɜɨɡɞɟɣɫɬɜɢɢ� ɷɬɚɧɨɥɨɦ�� ȼɵɜɨɞɵ�� ȼ� ɞɚɧɧɨɣ� ɫɟɪɢɢ�
ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɛɵɥɨ� ɩɨɤɚɡɚɧɨ� ɧɚɪɭɲɟɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɩɪɢɨɛɪɟɬɟɧɢɹ�
ɢ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɜɵɪɚɛɨɬɚɧɧɨɝɨ� ɧɚɜɵɤɚ�� ɫɧɢɠɟɧɢɟ� ɋɉɉ� ɢ� ɫɢɥɵ�
ɯɜɚɬɤɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɚɧɧɚɹ�ɦɨɞɟɥɶ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɯɪɨɧɢɱɟɫɤɨɣ�
ɚɥɤɨɝɨɥɢɡɚɰɢɢ� ɤɪɵɫ� ɜ� ɬɟɱɟɧɢɟ� ��ɯ� ɦɟɫɹɰɟɜ� ɦɨɠɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�
ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɢ� ɨɰɟɧɤɢ� ɫɢɦɩɬɨɦɨɜ� ɷɧɰɟɮɚɥɨɩɚɬɢɢ� ɭ� ɥɚɛɨɪɚɬɨɪɧɵɯ�
ɠɢɜɨɬɧɵɯ�

(;3(5,0(17$/�02'(/,1*�(1&(3+$/23$7+<�2)�5$76�
'85,1*�7+(�&+521,&�$/&2+2/,=$7,21
.�2��9R\WVHNKRYLFK
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��0�.��6KHYFKXN
,QVWLWXWH� RI� 7R[LFRORJ\� )HGHUDO� 0HGLFR�%LRORJLFDO� $JHQF\�� 6DLQW�
3HWHUVEXUJ��5XVVLD

,QWURGXFWLRQ��5HJXODU�DOFRKRO�DEXVH�PD\�UHVXOWV�WR�D�G\VIXQFWLRQ�RI�&16�
EHFDXVH�RI�QHXURWR[LFDO�HIIHFWV�RI�HWKDQRO��$W�WKLV�PRPHQW�D�ORW�RI�OLWHUDWXU\�
GDWD� H[LVWV� DQG� LWV� HVWLPDWLQJ� DQ� LQÀXHQFH� RI� FKURQLFDO� DOFRKROL]DWLRQ�
RQ�VLQJOH�DVSHFWV�RI�DQLPDO�EHKDYLRU��%XW� WKHUH� LV� UHODWLYHO\�QRW�HQRXJK�
RI� IXOO\� HVWLPDWLQJ� RI� IXQFWLRQLQJ� &16� H[SHULPHQWV�� $LP�� &UHDWLRQ�
RI� WKH� H[SHULPHQWDO�PRGHO� RI� &16� IXQFWLRQV� GLVRUGHU� HYDOXDWLRQ� XQGHU�
HQFHSKDORSDWK\� RI� FKURQLFDO� DOFRKROL]HG� UDWV�� 0DWHULDOV� DQG� PHWKRGV��
7KH� FKURQLF� DOFRKROL]DWLRQ� RI� QRQ�SXUHEUHG� PDWXUH� UDWV�IHPDOHV� ZLWK�
���±���� PDVV� �UHFHLYHG� E\� 5DSSRORYR� QXUVHU\�� ZDV� UHDOL]HG� E\� ����
HWKDQRO�ZDWHU�VROXWLRQ�GXULQJ���PRQWKV��$QLPDO¶V�&16�IXQFWLRQLQJ�ZDV�
WHVWHG� LQ� WKH� HQG�RI��UG�PRQWK�E\� VHYHUDO� VWXGLHV�� H[SORUDWRU\�EHKDYLRU�
ZDV� VWXGLHG� LQ� RSHQ� ¿HOG�� QHXUDO� V\VWHP� H[FLWDELOLW\� ZDV� WHVWHG� XVLQJ�
VXPPDWLRQ�WKUHVKROG� LQGH[� �67,��� WUDLQLQJ� DELOLW\� ZDV� H[DPLQHG� XVLQJ�
FRQGLWLRQDO�UHDFWLRQ�RI�DFWLYH�VZLPPLQJ�DYRLGDQFH��&5$$��WHVW��WKH�VWDWH�
RI�ZRUNLQJ�DQG�UHIHUHQFH�PHPRU\�ZDV�VWXGLHG�XVLQJ�WKH�UDGLDO�PD]H�DQG�
FRQGLWLRQDO� UHDFWLRQ�RI�SDVVLYH� DYRLGDQFH� �&53$�� WHVW�� D�SRZHU�RI� UDW¶V�
JULS�ZDV�H[DPLQHG� WR�HVWLPDWH� WKH�FRQGLWLRQ�RI�QHXURPRWRULF� IXQFWLRQV��
$OO� H[SHULPHQWV� ZDV� UHDOL]HG� LQ� DFFRUGDQFH� ZLWK� SULQFLSOHV� RI� KXPDQH�
KDQGOLQJ� ZLWK� DQLPDOV� LQ� ELRORJLFDO� H[SHULPHQWV�� 5HVXOWV�� ,Q� UHVXOWV� RI�
UHDOL]HG� H[SHULPHQWV� KDV� VKRZQ� FKDQJHV� RI� FKURQLFDO� DOFRKROL]HG� UDWV�
LQ� LQGH[HV� LQ�RSHQ�¿HOG�DQG� LQ� UDGLDO�PD]H��*HQHUDOO\�ZH�FDQ�PDUN� WKH�
LQFUHDVH�RI� WLPH��WZLFH��RI�EHLQJ� LQ�FHQWUDO�DUHD�RI�RSHQ�¿HOG�� LW�FDQ�EH�
WKH�HYLGHQFH�RI�DQ[LHW\�OHYHO�GHFUHDVH��'XULQJ���GD\V�VWXG\LQJ�RI�&53$�
ZDV�GHWHUPLQHG�WKH�VNLOO�JDLQLQJ�SURFHVV�DEQRUPDOLW\��WKH�UHOLDEOH�LQFUHDVH�
RI� SLYRW� ¿QGLQJ� WLPH�E\� UDWV�ZDV� LW¶V�ZLWQHVV��'XULQJ� WKH�PHDVXULQJ� RI�
67,�KDYH�VKRZQ��WKDW�FKURQLFDO�DOFRKROL]HG�UDWV�KDYH�WKH�GHFUHDVH�RI�&16�
H[FLWDELOLW\� WZLFH� DV� PXFK�� &KURQLFDO� DOFRKROL]HG� UDWV� KDG� WKH� UHOLDEOH�
GHFUHDVH�RI�ODWHQW�SHULRG�RI�HQWU\�LQ�WKH�GDUN�FKDPEHU�DQG�WKH�GHFUHDVH�RI�
WUDLQHG�DQLPDOV�TXDQWLW\� LQ����KRXUV�DIWHU�&53$�WUDLQLQJ��7KH�DOWHUDWLRQ�
RI�WKHVH�LQGH[HV�PD\�PHDQV�WKH�GLVRUGHU�RI�GHYHORSHG�VNLOO�UHSURGXFWLRQ�
�PHPRU\���$OVR�� WKH� GHFUHDVH� RI� JULS� SRZHU� ZDV� REVHUYHG� RQ� DQLPDOV��
LW� FDQ� WHVWLI\� WR� PRWRU� QHXURWR[LFLW\� GXULQJ� WKH� ORQJ�WHUP� H[SRVXUH� RI�
HWKDQRO��&RQFOXVLRQ��,Q�WKLV�VHULHV�RI�H[SHULPHQWV�KDYH�VKRZQ�WKH�GLVRUGHU�
RI�JDLQLQJ�DQG�UHSURGXFWLRQ�RI�GHYHORSHG�VNLOO�� WKH�GHFUHDVH�RI�67,�DQG�
JULS� SRZHU��7KXV�� WKLV�PRGHO� FDQ� EH� XVHG� IRU� FUHDWLRQ� DQG� DSSUHFLDWLRQ�
RI�HQFHSKDORSDWK\�V\PSWRPV�RI�H[SHULPHQWDO�DQLPDO�XVLQJ�WKH�FKURQLFDO�
DOFRKROL]DWLRQ�RI�UDWV�
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ɉɂɄȺɆɂɅɈɇ�ɄȺɄ�ɋɊȿȾɋɌȼɈ�ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈɃ�
ɌȿɊȺɉɂɂ�ɇȺɊɍɒȿɇɂɃ�ɄɈȽɇɂɌɂȼɇɕɏ�ɎɍɇɄɐɂɃ�ɉɊɂ�
ɈɋɌɊɈɆ�ɈɌɊȺȼɅȿɇɂɂ�ɗɌȺɇɈɅɈɆ�ɍ�ɉɊȿȾȼȺɊɂɌȿɅɖɇɈ�
ȺɅɄɈȽɈɅɂɁɂɊɈȼȺɇɇɕɏ�ɄɊɕɋ
Ⱦ�ɋ��Ʌɢɫɢɰɤɢɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɇ��ɉɟɬɪɨɜ
ɂɧɫɬɢɬɭɬ� ɬɨɤɫɢɤɨɥɨɝɢɢ� Ɏɟɞɟɪɚɥɶɧɨɝɨ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɚɝɟɧɬɫɬɜɚ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɪɨɟ� ɨɬɪɚɜɥɟɧɢɟ� ɷɬɚɧɨɥɨɦ� ɜɵɡɵɜɚɟɬ� ɧɚɪɭɲɟɧɢɟ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ��ɩɫɢɯɢɱɟɫɤɢɯ�ɢ�ɩɨɜɟɞɟɧɱɟɫɤɢɯ�ɮɭɧɤɰɢɣ�ɨɪɝɚɧɢɡɦɚ��
Ɉɞɧɨɤɪɚɬɧɨɟ�ɢɥɢ�ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ�ɩɨɬɪɟɛɥɟɧɢɟ�ɚɥɤɨɝɨɥɹ�ɩɪɢɜɨɞɢɬ�ɤ�
ɧɚɪɭɲɟɧɢɸ�ɮɭɧɤɰɢɣ�ɐɇɋ��ɤɨɬɨɪɵɟ�ɩɪɨɹɜɥɹɸɬɫɹ�ɤɚɤ�ɜ�ɨɫɬɪɵɣ�ɩɟɪɢɨɞ��
ɬɚɤ�ɢ�ɜ�ɨɬɞɚɥɟɧɧɵɟ�ɫɪɨɤɢ�ɩɨɫɥɟ�ɩɟɪɟɧɟɫɟɧɧɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ��Ɉɫɨɛɟɧɧɨ�
ɚɤɬɭɚɥɶɧɵɦ�ɹɜɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɟ�ɧɚɪɭɲɟɧɢɣ�ɤɨɝɧɢɬɢɜɧɵɯ�ɮɭɧɤɰɢɣ�ɩɪɢ�
ɨɫɬɪɨɦ� ɨɬɪɚɜɥɟɧɢɢ� ɷɬɚɧɨɥɨɦ� ɧɚ� ɮɨɧɟ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɭɩɨɬɪɟɛɥɟɧɢɹ�
ɚɥɤɨɝɨɥɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɜɟɫɬɢ�ɮɚɪɦɚɤɨɬɟɪɚɩɢɸ�ɧɚɪɭɲɟɧɧɵɯ�
ɩɪɨɰɟɫɫɨɜ� ɩɪɢɨɛɪɟɬɟɧɢɹ� ɢ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɜɵɪɚɛɨɬɚɧɧɨɝɨ� ɧɚɜɵɤɚ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɠɢɜɨɬɧɵɯ��ɩɟɪɟɧɟɫɲɢɯ�ɬɹɠɟɥɭɸ�ɮɨɪɦɭ�ɨɫɬɪɨɝɨ�
ɨɬɪɚɜɥɟɧɢɹ�ɷɬɚɧɨɥɨɦ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɟɩɚɪɚɬɚ�ɩɢɤɚɦɢɥɨɧ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɦɨɞɟɥɶɸ�ɫɥɭɠɢɥɨ�ɨɫɬɪɨɟ�ɨɬɪɚɜɥɟɧɢɟ�
ɛɟɥɵɯ� ɛɟɫɩɨɪɨɞɧɵɯ� ɩɨɥɨɜɨɡɪɟɥɵɯ� ɤɪɵɫ�ɫɚɦɰɨɜ� �ɦɚɫɫɨɣ� ���±����
ɝ�� ���� ɪɚɫɬɜɨɪɨɦ� ɷɬɚɧɨɥɚ� ɜ� ɞɨɡɟ� ɪɚɜɧɨɣ� ���� ɅȾ���� ɉɪɟɩɚɪɚɬɨɦ�
ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ� ɹɜɥɹɥɫɹ� ɩɢɤɚɦɢɥɨɧ� ɜ� ɞɨɡɟ� ���� ɦɝ�
ɤɝ��ɜɜɟɞɟɧɢɟ�±�ɜɧɭɬɪɢɛɪɸɲɢɧɧɨɟ��ɱɟɪɟɡ����ɱɚɫɨɜ�ɩɨɫɥɟ�ɜɨɡɞɟɣɫɬɜɢɹ�
ɷɬɚɧɨɥɚ�ɢ�ɞɚɥɟɟ�ɜ�ɬɟɱɟɧɢɟ���ɫɭɬɨɤ��ȿɠɟɞɧɟɜɧɨ�ɜ�ɬɟɱɟɧɢɟ�ɩɨɫɥɟɞɭɸɳɢɯ�
��ɯ� ɧɟɞɟɥɶ� ɭ� ɠɢɜɨɬɧɵɯ� ɨɰɟɧɢɜɚɥɢ� ɨɛɭɱɚɟɦɨɫɬɶ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɭɫɥɨɜɧɨɣ� ɪɟɚɤɰɢɢ� ɚɤɬɢɜɧɨɝɨ� ɢɡɛɟɝɚɧɢɹ� ɩɥɚɜɚɧɢɟɦ� �ɍɊȺɂ�� ɢ�
ɩɪɨɰɟɫɫɵ� ɩɚɦɹɬɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɭɫɥɨɜɧɨɣ� ɪɟɚɤɰɢɢ� ɩɚɫɫɢɜɧɨɝɨ�
ɢɡɛɟɝɚɧɢɹ� ɷɥɟɤɬɪɨɛɨɥɟɜɨɝɨ� ɪɚɡɞɪɚɠɟɧɢɹ� �ɍɊɉɂ��� Ɋɟɡɭɥɶɬɚɬɵ��
ȿɠɟɞɧɟɜɧɨɟ�ɜɜɟɞɟɧɢɟ�ɩɢɤɚɦɢɥɨɧɚ�ɤɪɵɫɚɦ�ɩɪɢɜɨɞɢɥɨ�ɤ�ɞɨɫɬɨɜɟɪɧɨɦɭ�
ɭɤɨɪɨɱɟɧɢɸ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɥɚɜɚɧɢɹ� ɩɪɢ� ɩɨɜɬɨɪɧɵɯ�
ɬɟɫɬɢɪɨɜɚɧɢɹɯ� ɍɊȺɂ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɚɥɤɨɝɨɥɢɡɢɪɨɜɚɧɧɵɯ� ɤɪɵɫ�
ɧɚ�ɩɪɨɬɹɠɟɧɢɢ���ɫɭɬɨɤ�ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɢɦ�ɷɬɚɧɨɥɚ�ɜ�ɞɨɡɟ�����ɅȾ����
Ɉɞɧɚɤɨ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɨ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɷɮɮɟɤɬ�ɩɪɟɩɚɪɚɬɚ�ɩɪɨɹɜɢɥɫɹ�
ɧɚ��±��ɞɟɧɶ�ɟɝɨ�ɜɜɟɞɟɧɢɹ��ɭɦɟɧɶɲɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɩɥɚɜɚɧɢɹ�
ɛɨɥɟɟ�ɱɟɦ�ɧɚ�����ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�ɤɪɵɫ��ɩɟɪɟɧɟɫɲɢɯ�ɨɫɬɪɨɟ�
ɨɬɪɚɜɥɟɧɢɟ��� ɑɟɪɟɡ� ��� ɱɚɫɨɜ� ɢ� ��� ɱɚɫɚ� ɩɨɫɥɟ� ɨɛɭɱɟɧɢɹ� ɢ� ɜɜɟɞɟɧɢɹ�
ɷɬɚɧɨɥɚ�ɜ�ɞɨɡɟ�����ɅȾ���ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɚɥɤɨɝɨɥɢɡɢɪɨɜɚɧɧɵɯ�ɤɪɵɫ�
ɭ�ɧɢɯ�ɩɨɤɚɡɚɧɨ�ɞɨɫɬɨɜɟɪɧɨɟ�ɭɦɟɧɶɲɟɧɢɟ�ɥɚɬɟɧɬɧɨɝɨ�ɩɟɪɢɨɞɚ�ɍɊɉɂ��
ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɚɪɭɲɟɧɢɢ� ɩɪɨɰɟɫɫɨɜ� ɩɚɦɹɬɢ�� ȼɜɟɞɟɧɢɟ�
ɩɢɤɚɦɢɥɨɧɚ� ɩɟɪɟɞ� ɬɟɫɬɢɪɨɜɚɧɢɟɦ� ɍɊɉɂ� ɱɟɪɟɡ� ��� ɱɚɫɨɜ� ɩɨɫɥɟ�
ɨɛɭɱɟɧɢɹ�ɩɪɢɜɟɥɨ�ɤ�ɫɭɳɟɫɬɜɟɧɧɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɥɚɬɟɧɬɧɨɝɨ�ɩɟɪɢɨɞɚ�
ɡɚɯɨɞɚ� ɜ� ɬɟɦɧɵɣ� ɨɬɫɟɤ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ� ɨ� ɧɨɪɦɚɥɢɡɭɸɳɟɦ�
ɜɥɢɹɧɢɢ� ɩɪɟɩɚɪɚɬɚ� ɧɚ� ɩɪɨɰɟɫɫɵ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɜɵɪɚɛɨɬɚɧɧɨɝɨ�
ɧɚɜɵɤɚ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɟɳɟ� ɨɞɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɫɨɯɪɚɧɟɧɢɹ�
ɜɵɪɚɛɨɬɚɧɧɨɝɨ� ɍɊɉɂ� ±� ɤɨɥɢɱɟɫɬɜɚ� ɨɛɭɱɟɧɧɵɯ� ɤɪɵɫ� ɜ� ɝɪɭɩɩɟ� �ɧɟ�
ɜɨɲɟɞɲɢɯ� ɜ� ɬɟɦɧɭɸ�� ©ɧɚɤɚɡɭɟɦɭɸª� ɤɚɦɟɪɭ� ɜ� ɬɟɱɟɧɢɟ� ��ɯ� ɦɢɧɭɬ�
ɧɚɛɥɸɞɟɧɢɹ�� ɬɚɤɠɟ� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɨ� ɚɧɬɢɚɦɧɟɡɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ�
ɩɪɟɩɚɪɚɬɚ�� ȼɵɜɨɞɵ�� Ɍɹɠɟɥɚɹ� ɮɨɪɦɚ� ɨɫɬɪɨɝɨ� ɨɬɪɚɜɥɟɧɢɹ� ɷɬɚɧɨɥɨɦ�
ɩɪɢɜɨɞɢɬ� ɤ� ɜɵɪɚɠɟɧɧɨɦɭ� ɢɡɦɟɧɟɧɢɸ� ɤɨɝɧɢɬɢɜɧɵɯ� ɩɪɨɰɟɫɫɨɜ��
ɬɚɤɢɯ�ɤɚɤ�ɨɛɭɱɟɧɢɟ�ɢ�ɩɚɦɹɬɶ��ɉɢɤɚɦɢɥɨɧ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɥɭɱɲɟɧɢɸ�
ɩɪɨɰɟɫɫɨɜ�ɨɛɭɱɟɧɢɹ�ɢ�ɩɚɦɹɬɢ�ɧɚ�ɪɚɧɧɟɦ�ɷɬɚɩɟ�ɫɨɦɚɬɨɝɟɧɧɨɣ�ɫɬɚɞɢɢ�
ɢɧɬɨɤɫɢɤɚɰɢɢ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�1��3HWURY
,QVWLWXWH� RI� 7R[LFRORJ\� )HGHUDO� 0HGLFR�%LRORJLFDO� $JHQF\�� 6DLQW�
3HWHUVEXUJ��5XVVLD

,QWURGXFWLRQ�� $FXWH� HWKDQRO� SRLVRQLQJ� FDXVHV� G\VIXQFWLRQV� RI�
SK\VLRORJLFDO�� SV\FKLFDO� DQG� EHKDYLRUDO� IXQFWLRQV�� 6LQJOH� RU� V\VWHPDWLF�
DOFRKRO�FRQVXPSWLRQ�OHDGV�WR�GLVRUGHU�RI�&16�IXQFWLRQV�ZKLFK�DUH�VKRZQ�
GXULQJ�WKH�DFXWH�SHULRG��DV�ZHOO�DV�LQ�WKH�UHPRWH�WHUPV�DIWHU�LQWR[LFDWLRQ��
6WXG\LQJ� RI� FRJQLWLYH� G\VIXQFWLRQV� LV� HVSHFLDOO\� DFWXDO� LQ� WKH� SUHVHQFH�
RI� DFXWH� HWKDQRO� SRLVRQLQJ� DJDLQVW� FKURQLF� DOFRKRO� FRQVXPSWLRQ��
$LP�� 3KDUPDFRWKHUDS\� RI� WKH� GLVRUGHUHG� SURFHVVHV� RI� DFTXLVLWLRQ� DQG�
UHSURGXFWLRQ� RI� WKH� GHYHORSHG� VNLOOV� RI� WKH� H[SHULPHQWDO� DQLPDOV� DIWHU�
VHYHUH�IRUP�RI�DFXWH�HWKDQRO�SRLVRQLQJ�XVLQJ�RI�D�PHGLFDPHQW�3LFDPLORQ��
0DWHULDOV� DQG� PHWKRGV�� ([SHULPHQWDO� PRGHO�� DFXWH� SRLVRQLQJ� LQ� ZKLWH�
SXEHUDO� RXWEUHG� PDOH� UDWV� PDOHV� ����±���� J� HDFK�� ZLWK� ���� HWKDQRO�
VROXWLRQ�VHUYHG�LQ�D�����/'���GRVH��$V�D�PHGLFDPHQW�IRU�SKDUPDFRORJLFDO�

FRUUHFWLRQ�ZH�VHOHFWHG�3LFDPLORQ�LQ�D�GRVH�RI�����PJ�NJ��LQWUDSHULWRQHDO�
DGPLQLVWUDWLRQ�����KRXUV�DIWHU�HWKDQRO�DIIHFWLRQ�DQG�IXUWKHU�ZLWKLQ���GD\V��
'DLO\�ZLWKLQ� WKH�QH[W� ��ZHHNV�ZH� HVWLPDWHG� OHDUQLQJ� DELOLW\�RI� DQLPDOV�
XVLQJ�©FRQGLWLRQDO�UHDFWLRQ�RI�DFWLYH�VZLPPLQJ�DYRLGLQJª�±�&5$6$�WHVW�
DQG� PHPRU\� SURFHVVHV� XVLQJ� FRQGLWLRQDO� UHVSRQVH� RI� SDVVLYH� DYRLGLQJ�
RI� ©IRRW�VKRFNª� �853,��� 5HVXOWV�� 'DLO\� LQWURGXFWLRQ� RI� 3LFDPLORQ� OHG�
WR� UHOLDEOH� ORVV� RI� GXUDWLRQ� RI� VZLPPLQJ� LQ� UHSHDWHG� &5$6$�WHVWV� LQ�
SUHYLRXVO\�DOFRKROL]HG�UDWV�ZLWKLQ���GD\V�DIWHU�HWKDQRO�DGPLQLVWUDWLRQ�LQ�
D� ���� /'��� GRVH�� +RZHYHU�PRUH� H[SUHVVHG� SRVLWLYH� HIIHFW� DUUHDUHG� RQ�
WKH��±�WK�GD\�RI� LWV�DGPLQLVWUDWLRQ� �ORVV�RI�GXUDWLRQ�RI� VZLPPLQJ�PRUH�
WKDQ�����LQ�FRPSDULVRQ�ZLWK�UDW�JURXS�DIWHU�DFXWH�SRLVRQLQJ���,Q����DQG�
���KRXUV�DIWHU�WUDLQLQJ�DQG�HWKDQRO�DGPLQLVWUDWLRQ�LQ�D�����/'���GRVH�LQ�
SUHYLRXVO\� DOFRKROL]HG� UDWV� WKH\� VKRZHG� UHOLDEOH� UHGXFWLRQ� RI� WKH� ODWHQW�
SHULRG� LQ� &5$6$�WHVW� WKDW� LQGLFDWHV� GLVRUGHU� RI� PHPRU\� SURFHVVHV��
3LFDPLORQ�DGPLQLVWUDWLRQ�EHIRUH�&5$6$�WHVW����KRXUV�DIWHU�WUDLQLQJ�OHG�WR�
HVVHQWLDO�LQFUHDVH�RI�WKH�ODWHQW�SHULRG�RI�HQWHULQJ�WKH�©GDUN�DUHDª�WKDW�VKRZV�
QRUPDOL]LQJ�LQÀXHQFH�RI�WKH�SUHSDUDWLRQ�RQ�SURFHVVHV�RI�UHSURGXFWLRQ�RI�
WKH�GHYHORSHG�VNLOO��8VH�RI�RQH�PRUH�LQGLFDWRU�RI�VDYLQJ�RI�GHYHORSHG�853,�
±�TXDQWLW\�RI�WUDLQHG�UDWV�LQ�JURXS��WKDW�GLG�QRW�HQWHU�WKH�GDUN�©SXQLVKDEOHª�
DUHD�ZLWKLQ���PLQXWHV�RI�REVHUYLQJ��DOVR�VKRZHG�DQWLDPQHVLF�HIIHFW�RI�WKH�
SUHSDUDWLRQ��&RQFOXVLRQ��6HYHUH�IRUP�RI�DFXWH�HWKDQRO�SRLVRQLQJ�OHDGV�WR�
H[SUHVVHG� FKDQJH� RI� FRJQLWLYH� SURFHVVHV�� VXFK� DV� WUDLQLQJ� DQG�PHPRU\��
3LNDPLORQ�SURPRWHV�LPSURYHPHQW�RI�SURFHVVHV�RI�WUDLQLQJ�DQG�PHPRU\�DW�
DQ�HDUO\�VWDJH�RI�D�VRPDWRJHQLF�SKDVH�RI�LQWR[LFDWLRQ�

ȺɇȺɅɂɁ�ɋɆȿɊɌɇɈɋɌɂ�ɈɌ�ɈɌɊȺȼɅȿɇɂə�ɗɌɂɅɈȼɕɆ�
ɋɉɂɊɌɈɆ��ɇȺɊɄɈɌɂɑȿɋɄɂɆɂ�ȼȿɓȿɋɌȼȺɆɂ�ɂ�
ɋɈɆȺɌɂɑȿɋɄɈɃ�ɉȺɌɈɅɈȽɂɂ��ȼɕɁȼȺɇɇɈɃ�ɂɏ�
ɋɂɋɌȿɆȺɌɂɑȿɋɄɂɆ�ɍɉɈɌɊȿȻɅȿɇɂȿɆ
ɂ�Ɇ��Ɍɟɥɟɠɧɢɤɨɜɚ��ȿ�Ɇ��ɒɟɩɟɥɸɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɇ�ȼ��ȼɥɚɫɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɞɧɨɣ�ɢɡ� ɚɤɬɭɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɣ�ɦɟɞɢɰɢɧɵ�ɜ�
Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ�
ɢ� ɫɦɟɪɬɧɨɫɬɢ� ɦɨɥɨɞɨɝɨ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɫɜɹɡɚɧɧɵɣ�
ɫ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɚɥɤɨɝɨɥɹ�� ɧɚɪɤɨɬɢɱɟɫɤɢɯ� ɢ�
ɫɢɥɶɧɨɞɟɣɫɬɜɭɸɳɢɯ� ɜɟɳɟɫɬɜ��ɋɨɝɥɚɫɧɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ� ɞɚɧɧɵɦ�� ���
ɋɦɟɪɬɧɨɫɬɶ� ɨɬ� ɫɥɭɱɚɣɧɵɯ� ɨɬɪɚɜɥɟɧɢɣ� ɚɥɤɨɝɨɥɟɦ� ɫɬɨɢɬ� ɧɚ� ɩɟɪɜɨɦ�
ɦɟɫɬɟ� ɫɪɟɞɢ� ɜɧɟɲɧɢɯ� ɩɪɢɱɢɧ� ɫɦɟɪɬɢ� ɧɚɫɟɥɟɧɢɹ�� ��� ȼ� ɩɨɫɥɟɞɧɢɟ�
ɝɨɞɵ� ɧɚɦɟɬɢɥɚɫɶ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɫɧɢɠɟɧɢɸ� ɭɪɨɜɧɹ� ɫɦɟɪɬɧɨɫɬɢ�
ɨɬ� ɨɬɪɚɜɥɟɧɢɣ� ɚɥɤɨɝɨɥɟɦ� ɩɨ� Ɋɨɫɫɢɢ� ɜ� ɰɟɥɨɦ�� ɬɨɝɞɚ� ɤɚɤ� ɭɪɨɜɟɧɶ�
ɫɦɟɪɬɧɨɫɬɢ� ɨɬ� ɨɬɪɚɜɥɟɧɢɣ� ɧɚɪɤɨɬɢɤɚɦɢ� ɤɨɥɟɛɥɟɬɫɹ�� ɩɪɢɦɟɪɧɨ�� ɧɚ�
ɨɞɧɨɦ� ɢ� ɬɨɦ� ɠɟ� ɭɪɨɜɧɟ�� Ɉɛɪɚɳɚɸɬ� ɧɚ� ɫɟɛɹ� ɜɧɢɦɚɧɢɟ� ɞɚɧɧɵɟ� ɩɨ�
Ɇɨɫɤɜɟ� ɢ� Ɇɨɫɤɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɨɬɥɢɱɧɵɟ� ɨɬ� ɬɚɤɨɜɵɯ� ɩɨ� Ɋɨɫɫɢɢ� ɜ�
ɰɟɥɨɦ� ±� ɨɱɟɜɢɞɟɧ� ɪɨɫɬ� ɫɦɟɪɬɧɨɫɬɢ� ɨɬ� ɨɬɪɚɜɥɟɧɢɣ� ɧɚɪɤɨɬɢɱɟɫɤɢɦɢ�
ɜɟɳɟɫɬɜɚɦɢ��ɧɚ�ɮɨɧɟ�ɫɧɢɠɟɧɢɹ�ɫɦɟɪɬɧɨɫɬɢ�ɨɬ�ɨɬɪɚɜɥɟɧɢɣ�ɚɥɤɨɝɨɥɟɦ��
��� ɋɦɟɪɬɶ� ɨɬ� ɚɥɤɨɝɨɥɶɧɨɣ� ɤɚɪɞɢɨɦɢɨɩɚɬɢɢ� ɡɚɧɢɦɚɟɬ� ɩɟɪɜɨɟ� ɦɟɫɬɨ�
ɫɪɟɞɢ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɜɵɡɜɚɧɧɨɣ� ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɟɦ�
ɚɥɤɨɝɨɥɹ�� ��� ȼ� ɫɬɪɭɤɬɭɪɟ� ɫɨɦɚɬɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɜɵɡɜɚɧɧɵɯ�
ɭɩɨɬɪɟɛɥɟɧɢɟɦ�ɧɚɪɤɨɬɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɟɬɫɹ�
ɫɨɱɟɬɚɧɧɚɹ� ɩɚɬɨɥɨɝɢɹ�� ɨɞɧɚɤɨ�� ɩɪɟɨɛɥɚɞɚɟɬ� ɩɨɪɚɠɟɧɢɟ� ɩɟɱɟɧɢ�
ɜɢɪɭɫɧɨɣ�ɷɬɢɨɥɨɝɢɢ�ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɜɟɫɬɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɫɦɟɪɬɧɨɫɬɢ� ɨɬ� ɨɬɪɚɜɥɟɧɢɣ�
ɚɥɤɨɝɨɥɟɦ�� ɧɚɪɤɨɬɢɤɚɦɢ� ɢ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɫɜɹɡɚɧɧɨɣ� ɫ�
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɷɬɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɨɬɞɟɥɶɧɨ� ɜɡɹɬɨɦ�
ɬɚɧɚɬɨɥɨɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�Ȼɸɪɨ�ɋɆɗ�ȾɁɆ�����ɌɈ��ɡɚ���ɦɟɫɹɰɟɜ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�����©Ⱥɤɬɨɜ�ɫɭɞɟɛɧɨ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹª� ɬɪɭɩɨɜ� ɢ� ©Ɂɚɤɥɸɱɟɧɢɣ� ɷɤɫɩɟɪɬɚª�
ɩɪɨɜɟɞɟɧ�ɧɚ�ɛɚɡɟ����ɌɈ�Ȼɸɪɨ�ɋɆɗ�ȾɁɆ��ɉɪɨɢɡɜɟɞɟɧ�ɨɩɟɪɚɬɢɜɧɵɣ�
ɚɧɚɥɢɡ�ɫɭɞɟɛɧɨ�ɦɟɞɢɰɢɧɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ����ɬɪɭɩɨɜ�ɥɢɰ��ɭɦɟɪɲɢɯ�
ɨɬ� ɨɬɪɚɜɥɟɧɢɹ� ɧɚɪɤɨɬɢɤɚɦɢ�� ɚɥɤɨɝɨɥɟɦ� ɢ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ��
ɜɵɡɜɚɧɧɨɣ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ� ɢɯ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ�� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɪɨɜɟɞɟɧɢɟɦ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɢ�ɫɭɞɟɛɧɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ⱥɪɯɢɜɧɵɣ� ɢ� ɫɟɤɰɢɨɧɧɵɣ� ɦɚɬɟɪɢɚɥ� ɩɨɞɟɥɟɧ� ɧɚ� ɱɟɬɵɪɟ� ɝɪɭɩɩɵ�� ���
Ɍɪɭɩɵ� ɥɢɰ�� ɭɦɟɪɲɢɯ� ɨɬ� ɨɬɪɚɜɥɟɧɢɹ� ɷɬɢɥɨɜɵɦ� ɫɩɢɪɬɨɦ�� ��� Ɍɪɭɩɵ�
ɥɢɰ��ɭɦɟɪɲɢɯ�ɨɬ�ɨɬɪɚɜɥɟɧɢɹ�ɧɚɪɤɨɬɢɱɟɫɤɢɦɢ�ɜɟɳɟɫɬɜɚɦɢ�����Ɍɪɭɩɵ�
ɥɢɰ�� ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɢ� ɤɨɬɨɪɵɯ� ɹɜɢɥɚɫɶ� ɫɨɦɚɬɢɱɟɫɤɚɹ� ɩɚɬɨɥɨɝɢɹ��
ɜɵɡɜɚɧɧɚɹ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ� ɚɥɤɨɝɨɥɹ�� ��� Ɍɪɭɩɵ�
ɥɢɰ�� ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɢ� ɤɨɬɨɪɵɯ� ɹɜɢɥɚɫɶ� ɫɨɦɚɬɢɱɟɫɤɚɹ� ɩɚɬɨɥɨɝɢɹ��
ɜɵɡɜɚɧɧɚɹ�ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɦ�ɭɩɨɬɪɟɛɥɟɧɢɟɦ�ɧɚɪɤɨɬɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɧɚɦɢ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ��� ������ ɭɦɟɪɲɢɯ�
ɨɬ� ɨɫɬɪɨɝɨ� ɨɬɪɚɜɥɟɧɢɹ� ɷɬɢɥɨɜɵɦ� ɫɩɢɪɬɨɦ�� ��� ������� ɭɦɟɪɲɢɯ� ɨɬ�
ɨɬɪɚɜɥɟɧɢɹ� ɧɚɪɤɨɬɢɱɟɫɤɢɦɢ� ɜɟɳɟɫɬɜɚɦɢ�� ��� ������� ɭɦɟɪɲɢɯ� ɨɬ�
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ɨɫɬɪɨɣ�ɫɟɪɞɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��Ɉɋɇ���ɨɛɭɫɥɨɜɥɟɧɧɨɣ�ɜɬɨɪɢɱɧɨɣ�
ɤɚɪɞɢɨɦɢɨɩɚɬɢɟɣ� �ȼɄɆɉ��� ɜɵɡɜɚɧɧɨɣ� ɯɪɨɧɢɱɟɫɤɨɣ� ɚɥɤɨɝɨɥɶɧɨɣ�
ɢɧɬɨɤɫɢɤɚɰɢɟɣ�� ��� �������ɭɦɟɪɲɢɯ�ɨɬ�Ɉɋɇ��ɨɛɭɫɥɨɜɥɟɧɧɨɣ�ȼɄɆɉ��
ɜɵɡɜɚɧɧɨɣ� ɯɪɨɧɢɱɟɫɤɨɣ� ɧɚɪɤɨɬɢɱɟɫɤɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɟɣ�� ��� ������
ɭɦɟɪɲɢɯ� ɨɬ� ɨɫɬɪɵɯ� ɮɨɪɦ� ɩɚɧɤɪɟɚɬɢɬɚ�� ɜɵɡɜɚɧɧɨɝɨ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɚɥɤɨɝɨɥɶɧɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɟɣ�� ��� ������ ɭɦɟɪɲɢɯ� ɨɬ� ɩɟɱɟɧɨɱɧɨ�
ɤɥɟɬɨɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɨɛɭɫɥɨɜɥɟɧɧɨɣ� ɚɥɤɨɝɨɥɶɧɵɦ� ɰɢɪɪɨɡɨɦ�
ɩɟɱɟɧɢ�� ȼɵɜɨɞɵ�� ɉɨ� Ɇɨɫɤɜɟ� ɢ� ɆɈ� ɨɬɦɟɱɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɭɜɟɥɢɱɟɧɢɸ� ɫɦɟɪɬɧɨɫɬɢ� ɨɬ� ɨɬɪɚɜɥɟɧɢɹ� ɧɚɪɤɨɬɢɤɚɦɢ� ɧɚ� ɮɨɧɟ�
ɫɧɢɠɟɧɢɹ� ɟɟ� ɨɬ� ɨɬɪɚɜɥɟɧɢɹ� ɚɥɤɨɝɨɥɟɦ�� Ʌɢɰɚ�� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ�
ɭɩɨɬɪɟɛɥɹɸɳɢɟ�ɚɥɤɨɝɨɥɶ�ɢ�ɢɥɢ�ɧɚɪɤɨɬɢɱɟɫɤɢɟ�ɜɟɳɟɫɬɜɚ��ɱɚɳɟ�ɜɫɟɝɨ�
ɭɦɢɪɚɸɬ� ɜɧɟɡɚɩɧɨ�� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ� ɠɚɥɨɛ� ɧɚ�
ɭɯɭɞɲɟɧɢɟ� ɫɚɦɨɱɭɜɫɬɜɢɹ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɬɨɪɢɱɧɨɣ� �ɷɤɡɨɬɨɤɫɢɱɟɫɤɨɣ��
ɤɚɪɞɢɨɦɢɨɩɚɬɢɢ�� ȼ� ɫɜɹɡɢ� ɫ� ɩɨɫɬɨɹɧɧɨ� ɜɨɡɪɚɫɬɚɸɳɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ�
ɥɢɰ�� ɭɦɟɪɲɢɯ� ɨɬ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɜɵɡɜɚɧɧɨɣ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɷɤɡɨɝɟɧɧɨɣ� ɢɧɬɨɤɫɢɤɚɰɢɟɣ�� ɜɨɡɧɢɤɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɫɨɡɞɚɧɢɹ�
ɚɥɝɨɪɢɬɦɚ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ� ɜɫɟɣ�
ɫɨɦɚɬɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɢ�ɭ�ɞɚɧɧɨɝɨ�ɤɨɧɬɢɧɝɟɧɬɚ�ɛɨɥɶɧɵɯ��ɜ�ɱɚɫɬɧɨɫɬɢ��
ɫɟɪɞɟɱɧɨɣ�ɩɚɬɨɥɨɝɢɢ�

$1$/<6,6�2)�'($7+6�)520�32,621,1*�:,7+�(7+</�
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,//1(66�&$86('�%<�7+(,5�6<67(0$7,&�86(
,�0��7HOH]KQLNRYD��(�0��6KHSHO\XN
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��1�9��9ODVRYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 2QH� RI� WKH� XUJHQW� SUREOHPV� RI� PRGHUQ� PHGLFLQH� LQ� WKH�
5XVVLDQ� )HGHUDWLRQ� LV� WKH� KLJK� OHYHO� RI� PRUELGLW\� DQG�PRUWDOLW\� RI� WKH�
\RXQJ�ZRUNLQJ� SRSXODWLRQ�� FRXSOHG�ZLWK� WKH� V\VWHPDWLF� XVH� RI� DOFRKRO��
GUXJV�DQG�SRWHQW�VXEVWDQFHV��$FFRUGLQJ� WR� WKH�VWDWLVWLFV�����'HDWKV� IURP�
DOFRKRO�SRLVRQLQJ�UDQNV�¿UVW�DPRQJ�WKH�H[WHUQDO�FDXVHV�RI�GHDWK�DPRQJ�
WKH� SRSXODWLRQ�� ��� ,Q� UHFHQW� \HDUV� WKHUH� KDV� EHHQ� D� GRZQZDUG� WUHQG� LQ�
PRUWDOLW\�IURP�DOFRKRO�SRLVRQLQJ�LQ�5XVVLD�DV�D�ZKROH��ZKLOH�WKH�GHDWK�UDWH�
IURP�GUXJ�SRLVRQLQJ�YDULHV�E\�DERXW�WKH�VDPH�OHYHO��(PSKDVLV�LV�SODFHG�
RQ�GDWD�IRU�0RVFRZ�DQG�WKH�0RVFRZ�UHJLRQ��DUH�GLIIHUHQW�IURP�WKRVH�IRU�
5XVVLD�DV�D�ZKROH�LV�REYLRXV�LQFUHDVH�LQ�GHDWKV�IURP�SRLVRQLQJ�VXEVWDQFH��
GXH�WR�ORZHU�GHDWK�UDWH�IURP�DOFRKRO�SRLVRQLQJ�����'HDWK�IURP�DOFRKROLF�
FDUGLRP\RSDWK\�KDV�EHHQ�UDQNHG�DPRQJ�WKH�VRPDWLF�GLVHDVHV�FDXVHG�E\�
DOFRKRO�DEXVH�����,Q�WKH�VWUXFWXUH�RI�VRPDWLF�GLVHDVHV�FDXVHG�E\�VXEVWDQFH�
XVH� LV� PRVW� FRPPRQ� FRPELQHG� SDWKRORJ\�� EXW� WKH� SUHGRPLQDQW� YLUDO�
HWLRORJ\� RI� OLYHU� GLVHDVH� RI� YDU\LQJ� VHYHULW\��$LP��$� VWDWLVWLFDO� DQDO\VLV�
RI�PRUWDOLW\� IURP� DOFRKRO� SRLVRQLQJ�� GUXJV�� DQG� SK\VLFDO� LOOQHVV� UHODWHG�
WR� WKH� V\VWHPDWLF� XVH� RI� WKHVH� VXEVWDQFHV� LQ� D� ��� PRUJXH� RI� )RUHQVLF�
PHGLFLQH� RI� 0RVFRZ� +HDOWK� 'HSDUWPHQW�� 0DWHULDOV� DQG� PHWKRGV�� $�
UHWURVSHFWLYH�DQDO\VLV�RI�����©$FWV�RI�WKH�IRUHQVLF�H[DPLQDWLRQª�RI�GHDG�
DQG� ©&RQFOXVLRQV� RI� WKH� H[SHUWª� KRVWHG� E\� WKH� ���PRUJXH� RI� )RUHQVLF�
PHGLFLQH� RI�0RVFRZ�+HDOWK� 'HSDUWPHQW�� 3URGXFHG� E\�OLQH� DQDO\VLV� RI�
IRUHQVLF�LQYHVWLJDWLRQV����FRUSVHV�RI�SHUVRQV�ZKR�GLHG�IURP�SRLVRQLQJ�E\�
GUXJV��DOFRKRO�DQG�SK\VLFDO�LOOQHVV�FDXVHG�E\�WKH�V\VWHPDWLF�XVH�RI�WKHP��
WR� EH� IROORZHG� E\� KLVWRORJLFDO� DQG� IRUHQVLF� FKHPLFDO� UHVHDUFK��$UFKLYH�
DQG�VHFWLRQDO�PDWHULDO�LV�GLYLGHG�LQWR�IRXU�JURXSV�����7KH�FRUSVHV�RI�WKRVH�
ZKR�GLHG�IURP�SRLVRQLQJ�ZLWK�HWK\O�DOFRKRO�����7KH�FRUSVHV�RI�WKRVH�ZKR�
GLHG�IURP�SRLVRQLQJ�E\�QDUFRWLFV�����7KH�FRUSVHV�RI�WKRVH�ZKRVH�FDXVH�RI�
GHDWK�ZDV�D�VRPDWLF�SDWKRORJ\�FDXVHG�E\�WKH�V\VWHPDWLF�XVH�RI�DOFRKRO��
���7KH� FRUSVHV�RI� WKRVH�ZKRVH� FDXVH�RI� GHDWK�ZDV� D� VRPDWLF�SDWKRORJ\�
FDXVHG�E\� WKH�V\VWHPDWLF�XVH�RI�GUXJV��5HVXOWV�� ,Q� WKH�DQDO\VLV�ZH�KDYH�
IRXQG����������RI�GHDWKV�IURP�DFXWH�SRLVRQLQJ�ZLWK�HWK\O�DOFRKRO�����������
RI�GHDWKV� IURP�GUXJ�SRLVRQLQJ�VXEVWDQFHV�����������GLHG�RI�DFXWH�KHDUW�
IDLOXUH��$+)���FDXVHG�E\�WKH�FDUGLRP\RSDWK\��.03��FDXVHG�E\�FKURQLF�
DOFRKRO� LQWR[LFDWLRQ�� ��� ������ RI� GHDWKV� IURP�$+)� GXH� .03� FDXVHG�
E\� FKURQLF� GUXJ� LQWR[LFDWLRQ�� ��� ����� RI� GHDWKV� IURP� DFXWH� IRUPV� RI�
SDQFUHDWLWLV�FDXVHG�E\�FKURQLF�DOFRKRO�LQWR[LFDWLRQ����������RI�GHDWKV�IURP�
KHSDWRFHOOXODU�IDLOXUH�GXH�WR�DOFRKROLF�FLUUKRVLV�RI� WKH� OLYHU��&RQFOXVLRQ��
,Q� 0RVFRZ� DQG� 0RVFRZ� UHJLRQ� WKHUH� LV� D� WHQGHQF\� WR� DQ� LQFUHDVH� LQ�
GHDWKV�IURP�GUXJ�SRLVRQLQJ�GXH�WR�ORZHU�LW�IURP�DOFRKRO�SRLVRQLQJ��7KRVH�
ZKR� UHJXODUO\� FRQVXPH� DOFRKRO� DQG�RU� GUXJV�� PRVW� RIWHQ� GLH� VXGGHQO\��
ZLWK�QR�SULRU�FRPSODLQWV�DERXW� WKH�GHWHULRUDWLRQ�RI�KHDOWK�DV�D� UHVXOW�RI�
H[RWR[LF� FDUGLRP\RSDWK\��'XH� WR� WKH� HYHU�LQFUHDVLQJ� QXPEHU� RI� GHDWKV�
IURP�SK\VLFDO�LOOQHVV�FDXVHG�E\�FKURQLF�H[RJHQRXV�LQWR[LFDWLRQ��WKHUH�LV�D�
QHHG�IRU�GLDJQRVWLF�DQG�WKHUDSHXWLF�FRUUHFWLRQ�RI�DOO�SK\VLFDO�LOOQHVV�LQ�WKLV�
JURXS�RI�SDWLHQWV��LQ�SDUWLFXODU�±�KHDUW�GLVHDVH�

ɋɂɆɉɌɈɆɕ�Ɇɂɒȿɇɂ�ȾɅə�ɉɋɂɏɈɋɈɐɂȺɅɖɇɈɃ�
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ɘ�ɋ��Ɇɢɧɚɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ɋɭɠɟɧɤɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɒɢɡɨɮɪɟɧɢɹ�� ɹɜɥɹɹɫɶ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɩɫɢɯɢɱɟɫɤɢɯ�ɪɚɫɫɬɪɨɣɫɬɜ��ɂ�ə��Ƚɭɪɨɜɢɱ�ɫ�ɫɨɚɜɬ���
������Ⱥ�Ƚ��Ƚɨɮɦɚɧ���������ɩɪɢɜɨɞɢɬ�ɤ�ɭɯɭɞɲɟɧɢɸ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� �ɋ�Ⱥ��ɇɭɪɦɚɝɚɦɛɟɬɨɜɚ�� ������� ɜɵɫɨɤɨɦɭ�ɭɪɨɜɧɸ�
ɢɧɜɚɥɢɞɧɨɫɬɢ��5�7DQGRQ�HW�DO���������ɢ�ɤ�ɡɧɚɱɢɬɟɥɶɧɨɦɭ�ɱɢɫɥɭ���������
ɩɚɰɢɟɧɬɨɜ�� ɩɪɢɡɧɚɜɚɟɦɵɯ� ɫɭɞɨɦ� ɜ� ɭɫɬɚɧɨɜɥɟɧɧɨɦ� ɡɚɤɨɧɨɦ� ɩɨɪɹɞɤɟ�
ɧɟɞɟɟɫɩɨɫɨɛɧɵɦɢ��ȼ�Ⱥ��Ɋɭɠɟɧɤɨɜ�ɫ�ɫɨɚɜɬ���������ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼɵɞɟɥɟɧɢɟ�ɫɢɦɩɬɨɦɨɜ�ɞɥɹ�ɩɫɢɯɨɫɨɰɢɚɥɶɧɨɣ�ɬɟɪɚɩɢɢ�ɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɧɟɞɟɟɫɩɨɫɨɛɧɵɯ� ɛɨɥɶɧɵɯ� ɲɢɡɨɮɪɟɧɢɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ʉɥɢɧɢɤɨ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɦ�� ɩɫɢɯɨɦɟɬɪɢɱɟɫɤɢɦ�� ɲɤɚɥɚ� 3$166��
©Ɉɩɪɨɫɧɢɤ� ɞɥɹ� ɨɰɟɧɤɢ� ɫɨɰɢɚɥɶɧɨɝɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɢ� ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ� ɩɫɢɯɢɱɟɫɤɢ� ɛɨɥɶɧɵɯª� �ɂ�ə�� Ƚɭɪɨɜɢɱ�� Ⱥ�Ȼ��ɒɦɭɤɥɟɪ�� �������
©ɒɤɚɥɚ�ɫɨɰɢɚɥɶɧɨɣ�ɩɨɞɞɟɪɠɤɢª�Ɂɢɦɟɬɚ�ɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ��ɤɪɢɬɟɪɢɣ�
ɋɬɶɸɞɟɧɬɚ�W�ɢ�ɤɪɢɬɟɪɢɣ�Ȥ���ɨɛɫɥɟɞɨɜɚɧɨ�����ɧɟɞɟɟɫɩɨɫɨɛɧɵɯ�ɛɨɥɶɧɵɯ�
ɲɢɡɨɮɪɟɧɢɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ����������� ɥɟɬ�� ɋɪɚɜɧɢɬɟɥɶɧɵɣ�
ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɜ� ɞɜɭɯ� ɝɪɭɩɩɚɯ�� ɩɟɪɜɚɹ� ±� ��� ���� ɦɭɠɱɢɧ� ɢ�
��� ɠɟɧɳɢɧɵ�� ɩɚɰɢɟɧɬɨɜ�� ɩɪɨɠɢɜɚɸɳɢɯ� ɜ� ɞɨɦɚɲɧɢɯ� ɭɫɥɨɜɢɹɯ��
ɜɬɨɪɚɹ� ±� ��� ���� ɦɭɠɱɢɧ� ɢ� ��� ɠɟɧɳɢɧ�� ɱɟɥɨɜɟɤɚ�� ɧɚɩɪɚɜɥɹɟɦɵɯ� ɜ�
ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ� ɭɱɪɟɠɞɟɧɢɟ� ɞɥɹ� ɫɨɰɢɚɥɶɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ��
Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɛɨɥɟɟ�ɱɟɦ�ɜ�ɩɨɥɨɜɢɧɟ�
ɫɥɭɱɚɟɜ� ±� ��� �������� ɧɚɱɚɥɨ� ɷɧɞɨɝɟɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜɵɩɚɥɨ� ɧɚ�
ɜɨɡɪɚɫɬɧɨɣ�ɞɢɚɩɚɡɨɧ���±���ɥɟɬ�� ɚ�ɜɨ�ɜɬɨɪɨɣ�±�ɭ���� ��������ɱɟɥɨɜɟɤ�
�Ȥ� ������� S �������� ȼɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� ɲɢɡɨɮɪɟɧɢɹ� ɛɨɥɟɟ� ɱɚɫɬɨ��
ɱɟɦ� ɜ� ɩɟɪɜɨɣ� ɞɟɛɸɬɢɪɨɜɚɥɚ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� ��� ɥɟɬ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
������ ɢ� ������ �Ȥ� ������� S �������� ȼ� ɩɟɪɜɨɣ� ɢ� ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ�
ɛɨɥɟɟ� ɱɟɦ� ɭ� ɩɨɥɨɜɢɧɵ� ɩɚɰɢɟɧɬɨɜ� ɧɚɛɥɸɞɚɥɫɹ� ɤɨɦɨɪɛɢɞɧɵɣ�
ɚɥɤɨɝɨɥɢɡɦ�±�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�������ɢ�������ɫɥɭɱɚɟɜ��ɩɪɢɱɟɦ�ɭ�ɥɢɰ�
ɦɭɠɫɤɨɝɨ� ɩɨɥɚ� ɱɚɳɟ�� ɱɟɦ� ɭ� ɠɟɧɫɤɨɝɨ�� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ±� ������ ɢ�
������ �Ȥ� ������� S ������� ɢ� ɜɨ� ɜɬɨɪɨɣ� ±� ������ ɢ� ������ �Ȥ� ��������
S �������� Ɂɥɨɭɩɨɬɪɟɛɥɟɧɢɸ� ɚɥɤɨɝɨɥɟɦ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɚɫɨɰɢɚɥɶɧɨɟ�
ɨɤɪɭɠɟɧɢɟ�� ɧɚɛɥɸɞɚɸɳɟɟɫɹ� ɭ� ������ ɩɚɰɢɟɧɬɨɜ� ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�
ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�ɢ�ɭ�����±�ɜɬɨɪɨɣ��Ȥ� �������S ��������Ȼɨɥɶɲɢɧɫɬɜɨ�±�
����ɩɚɰɢɟɧɬɨɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�ɢ�������±�ɜɬɨɪɨɣ��Ȥ� �������S �������
ɢɦɟɥɢ�ɯɪɨɧɢɱɟɫɤɨɟ�ɫɨɦɚɬɢɱɟɫɤɨɟ�ɡɚɛɨɥɟɜɚɧɢɟ��ɨɪɝɚɧɨɜ�ɩɢɳɟɜɚɪɟɧɢɹ��
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� ɥɟɝɨɱɧɭɸ� ɩɚɬɨɥɨɝɢɸ��� ȼɵɹɜɥɟɧɚ�
ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɚɹ� �S������� ɫɨɰɢɚɥɶɧɚɹ� ɞɟɡɚɞɚɩɬɚɰɢɹ� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɜɬɨɪɨɣ�ɝɪɭɩɩɵ��ɨɧɢ�ɪɟɠɟ�ɜɵɯɨɞɹɬ�ɧɚ�ɩɪɨɝɭɥɤɢ��ɩɨɫɟɳɚɸɬ�ɦɚɝɚɡɢɧɵ��
ɩɨɥɶɡɭɸɬɫɹ�ɨɛɳɟɫɬɜɟɧɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ��ɧɟ�ɱɢɬɚɸɬ�ɯɭɞɨɠɟɫɬɜɟɧɧɭɸ�
ɥɢɬɟɪɚɬɭɪɭ��ɧɟ�ɢɦɟɸɬ�ɤɚɪɦɚɧɧɵɯ�ɞɟɧɟɝ���ȼ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɛɨɥɟɟ�ɜɵɫɨɤɢɣ�
ɭɪɨɜɟɧɶ�ɫɨɰɢɚɥɶɧɨɣ�ɩɨɞɞɟɪɠɤɢ�ɫɟɦɶɢ��ɱɟɦ�ɜɨ�ɜɬɨɪɨɣ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
�������� ɢ� ���������� ɛɚɥɥɚ� �W!������ S��������� Ⱥɧɚɥɨɝɢɱɧɵɟ� ɞɚɧɧɵɟ�
ɩɨɥɭɱɟɧɵ�ɩɨ�ɲɤɚɥɚɦ�©ɋɨɰɢɚɥɶɧɚɹ�ɩɨɞɞɟɪɠɤɚ�ɞɪɭɡɟɣª�ɢ�©ɋɨɰɢɚɥɶɧɚɹ�
ɩɨɞɞɟɪɠɤɚ� ɡɧɚɱɢɦɵɯ� ɞɪɭɝɢɯª�� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
��������� ɢ� ��������� ɛɚɥɥɚ�� ɚ� ɜɨ� ɜɬɨɪɨɣ� ±� ɩɚɰɢɟɧɬɵ� ɜɨɜɫɟ� ɧɟ� ɢɦɟɥɢ�
ɞɪɭɡɟɣ�� ɨɤɚɡɵɜɚɸɳɢɯ� ɫɨɰɢɚɥɶɧɭɸ� ɩɨɞɞɟɪɠɤɭ�� ɢ� ɦɚɥɨ� ɞɨɜɟɪɹɥɢ�
ɫɨɬɪɭɞɧɢɤɚɦ� ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ� ɫɥɭɠɛɵ� ɜ� ɫɜɹɡɢ� ɫ� ɨɮɨɪɦɥɟɧɢɟɦ� ɜ�
ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ� ɭɱɪɟɠɞɟɧɢɟ� ɞɥɹ� ɫɨɰɢɚɥɶɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ��
ɉɨɜɨɞɨɦ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɜɨɩɪɨɫɚ�ɨ�ɩɨɦɟɳɟɧɢɢ�ɩɚɰɢɟɧɬɨɜ�ɜɬɨɪɨɣ�ɝɪɭɩɩɵ�
ɜ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ� ɭɱɪɟɠɞɟɧɢɟ� ɞɥɹ� ɫɨɰɢɚɥɶɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɫɥɭɠɢɥɨ�� ɫɨ� ɫɬɨɪɨɧɵ� ɨɩɟɤɭɧɚ� �������� ±� ɧɟɠɟɥɚɧɢɟ� ɭɯɚɠɢɜɚɬɶ��
ɫɬɟɫɧɟɧɧɵɟ� ɠɢɥɢɳɧɵɟ� ɢ� ɦɚɬɟɪɢɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ�� ɩɥɨɯɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɡɞɨɪɨɜɶɹ�� ɫɨ� ɫɬɨɪɨɧɵ� ɩɚɰɢɟɧɬɚ� �������� ±� ɚɝɪɟɫɫɢɜɧɨɟ� ɩɨɜɟɞɟɧɢɟ� ɢ�
ɨɬɫɭɬɫɬɜɢɟ�ɪɨɞɫɬɜɟɧɧɢɤɨɜ�±��������ɤɨɬɨɪɵɟ�ɦɨɝɥɢ�ɛɵ�ɜɡɹɬɶ�ɧɚ�ɫɟɛɹ�
ɮɭɧɤɰɢɸ�ɨɩɟɤɭɧɨɜ��ȼɵɜɨɞɵ��Ⱦɥɹ�ɭɥɭɱɲɟɧɢɹ�ɫɨɰɢɚɥɶɧɨɣ�ɚɞɚɩɬɚɰɢɢ�
ɩɚɰɢɟɧɬɨɜ�ɢ�ɩɨɜɵɲɟɧɢɹ�ɲɚɧɫɨɜ�ɩɪɨɠɢɜɚɧɢɹ�ɜ�ɞɨɦɚɲɧɢɯ�ɭɫɥɨɜɢɹɯ�
ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɨɜɨɞɢɬɶ� ɩɫɢɯɨɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ�
ɪɚɛɨɬɭ� ɫ� ɨɩɟɤɭɧɚɦɢ�� ɩɫɢɯɨɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ� ɤɨɪɪɟɤɰɢɸ�
ɚɝɪɟɫɫɢɜɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ�� ɚ� ɜɨ� ɜɬɨɪɨɣ� ɫɢɦɩɬɨɦɚɦɢ�ɦɢɲɟɧɹɦɢ�
ɦɨɝɭɬ� ɹɜɥɹɬɶɫɹ� ©ɧɟɠɟɥɚɧɢɟ� ɨɩɟɤɭɧɚ� ɭɯɚɠɢɜɚɬɶ� ɡɚ� ɩɚɰɢɟɧɬɨɦª� ɢ�
©ɚɝɪɟɫɫɢɜɧɨɟ� ɩɨɜɟɞɟɧɢɟ� ɩɚɰɢɟɧɬɚª�� ɚ� ɬɚɤɠɟ� ɬɪɟɧɢɧɝ� ɭɬɪɚɱɟɧɧɵɯ�
ɫɨɰɢɚɥɶɧɵɯ� ɧɚɜɵɤɨɜ�� ȼɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɢɝɪɚɟɬ�
ɥɟɱɟɧɢɟ�ɤɨɦɨɪɛɢɞɧɵɯ�ɚɥɤɨɝɨɥɢɡɦɚ�ɢ�ɧɚɪɤɨɦɚɧɢɢ�
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6<07206�7$5*(76�)25�36,&+262&,$/�7+(5$3<�
$1'�5(+$%,/,7$7,21�2)�7+(�3$7,(176�:,7+�
6&+,=2+35(1,$��$'-8'*(�$6�/(*$//<�,1&$3$%/(�%<�
&2857
<�6��0LQDNRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�$��5X]KHQNRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 6FKL]RSKUHQLD� LV� RQH� RI� WKH� ZLGHVSUHDG� PHQWDO� GLVRUGHU�
�,�<D��*XURYLFK�HW� DO��� ������$�*��*RIPDQ�������� OHDGV� WR�GHWHULRUDWLRQ�
RI�RFFXSDWLRQDO�IXQFWLRQLQJ�6�$��1XUPDJDPEHWRYD���������KLJK�OHYHO�RI�
GLVDELOLW\��5��7DQGRQ�HW�DO���������DQG�WR�WKH�FRQVLGHUDEOH�QXPEHU���������
RI�WKH�SDWLHQWV�DGMXGJH�DV�OHJDOO\�LQFDSDEOH��9�$��5X]KHQNRY�HW�DO����������
$LP��)LQGLQJ� WKH� V\PSWRPV� IRU� SV\FKRVRFLDO� WKHUDS\� DQG� UHKDELOLWDWLRQ�
RI� WKH� LQFDSDEOH� SDWLHQWV� ZLWK� VFKL]RSKUHQLD�� 0DWHULDOV� DQG� PHWKRGV��
&OLQLFR�SV\FKRSDWKRORJLF�� SV\FKRPHWULF�� VFDOH� 3$166�� ³(QTXLUHU� IRU�
WKH�VRFLDO� IXQFWLRQLQJ�DQG�TXDOLW\�RI� OLIH�DVVHVVPHQW�RI�PHQWDO�SDWLHQWV´�
�,�<��*XURYLFK��$�%�� 6KPXNOHU�� ������� ³6RFLDO� VXSSRUW� VFDOH´� E\�=LPHW�
DQG� DFWXDULDO� �FULWHULD� RI� 6WXGHQW� W� DQG� FULWHULD� Ȥ��� DUH� XVHG�� 7KH� RQH�
KXQGUHG�HLJKW\�������OHJDOO\�LQFDSDEOH�VFKL]RSKUHQLF�DW�WKH�DJH�RI���±���
�����������ZHUH�H[DPLQHG��7KH�FRPSDUDWLYH�VWXG\�ZDV�FDUULHG�RXW�LQ�WZR�
JURXSV�� WKH�¿UVW�JURXS�±����SDWLHQWV� ����PHQ�DQG����ZRPHQ��� OLYLQJ�DW�
KRPH��WKH�VHFRQG�RQH�±����SHRSOH�����PHQ�DQG����ZRPHQ���EHLQJ�WDNHQ�WR�
WKH�PHQWDO�QXUVLQJ�KRPH�IRU�VRFLDO�VHFXULW\��5HVXOWV��(VWDEOLVKHG�WKDW��WKH�
HQGRJHQRXV�SURFHVV�VWDUWHG�DW�WKH�DJH�RI���±���\HDUV�ROG�LQ�WKH�¿UVW�JURXS�
±�������������LQ�WKH�VHFRQG�JURXS�±�DPRQJ����SHRSOH����������Ȥ� �������
S ��������,Q�WKH�VHFRQG�JURXS�VFKL]RSKUHQLD�VWDUWV�DV�\RXQJ�DV����\HDUV�
ROG� PRUH� RIWHQ� WKDQ� LQ� WKH� ¿UVW� JURXS�� ������ DQG� ������ UHVSHFWLYHO\�
�Ȥ� �������S ��������,Q�ERWK�JURXSV�WKHUH�ZDV�FRPRUELG�DOFRKROLVP�DPRQJ�
PRUH�WKDQ�KDOI�RI�SDWLHQWV�±�UHVSHFWLYHO\�������DQG�������FDVHV��DPRQJ�
PHQ�WKHUH�ZHUH�PRUH�FDVHV�RI�FRPRUELG�DOFRKROLVP�WKDQ�DPRQJ�ZRPHQ��LQ�
WKH�¿UVW�JURXS�±�������DQG��������Ȥ� �������S �������DQG�LQ�WKH�VHFRQG�
JURXS�±�������DQG��������Ȥ� �������S ��������7KH�PDMRULW\�±�����RI�
WKH�SDWLHQWV�LQ�WKH�¿UVW�JURXS��DQG�������±�LQ�WKH�VHFRQG�JURXS��Ȥ� �������
S �������KDG�FKURQLFVRPDWLF�GLVHDVH��RI�GLJHVWLYH�V\VWHP��FDUGLRYDVFXODU�
DQG� SXOPRQDU\� V\VWHPV��� 7KH� VRFLDO� GLVDGDSWDWLRQ� ZDV� PRUH� HYLGHQW�
�S������� DPRQJ� WKH� SDWLHQWV� LQ� WKH� VHFRQG� JURXS� �WKH\� VHOGRP� JR� IRU�
D�ZDON��JR�VKRSSLQJ��JR�E\�SXEOLF� WUDQVSRUW��GR�QRW� UHDG�¿FWLRQ��GR�QRW�
KDYH� SRFNHW�PRQH\��� ,Q� WKH� ¿UVW� JURXS� WKHUH�ZDV�PXFK� KLJKHU� OHYHO� RI�
IDPLO\�VXSSRUW�WKDQ�LQ�WKH�VHFRQG�RQH��UHVSHFWLYHO\���������DQG�����������
VFRUH� �W!������S���������6LPLODU� IDFWV�DUH�PDUNHG�RQ�VFDOHV�³7KH�VRFLDO�
VXSSRUW�RI� IULHQGV´�DQG�³7KH�VRFLDO�VXSSRUW�RI� LPSRUWDQW� IULHQGV´� LQ� WKH�
¿UVW� JURXS� UHVSHFWLYHO\���������� DQG���������� VFRUH�� DQG� LQ� WKH� VHFRQG�
JURXS�WKH�SDWLHQWV�GLG�QRW�KDYH�IULHQGV��VXSSRUWHG�WKHP�VRFLDOO\�DQG�GLG�
QRW�WUXVW�SV\FKLDWULF�VHUYLFH�ZRUNHUV�GXULQJ�WKH�UHJLVWUDWLRQ�WR�WKH�SV\FKR�
QHXURORJLFDO�LQVWLWXWLRQ�IRU�VRFLDO�VHFXULW\��7KH�UHDVRQ�IRU�KRVSLWDOL]DWLRQ�
RI�WKH�SDWLHQWV�LQ�WKH�VHFRQG�JURXS�WR�WKH�PHQWDO�QXUVLQJ�KRPH�IRU�VRFLDO�
VHFXULW\�ZDV��RQ�WKH�SDUW�RI�WKH�JXDUGLDQ�±�UHOXFWDQFH�WR�QXUVH�WKH�SDWLHQW��
EDG� KRXVLQJ� FRQGLWLRQV� DQG� VWUDLQHG� FLUFXPVWDQFHV�� LOO� KHDOWK�� RQ� WKH�
SDUW�RI� WKH�SDWLHQW� ��������±�GLVUXSWLYH�EHKDYLRU��DEVHQFH�RI� UHODWLYHV�±�
�������ZKR�FRXOG�DFFHSW�WKH�UHVSRQVLELOLW\�RI�JXDUGLDQV��&RQFOXVLRQ��)RU�
WKH� VRFLDO� LQWHJUDWLRQ� LPSURYHPHQW�RI� WKH�SDWLHQWV�DQG� LQFUHDVLQJ�RI� WKH�
RSSRUWXQLW\�RI�OLYLQJ�LQ�KRPH�FRQGLWLRQV��LW�VKRXOG�EH�UHDVRQDEO\�WR�FDUU\�
RXW�SV\FKR�HGXFDWLRQDO�ZRUN�ZLWK�JXDUGLDQV��SV\FKRSKDUPDFRWKHUDSHXWLF�
FRUUHFWLRQ�RI�WKH�DJJUHVVLYH�EHKDYLRU�LQ�WKH�¿UVW�JURXS��LQ�WKH�VHFRQG�JURXS�
V\PSWRPV�WDUJHWV� PD\� EH� H[SUHVVHG� DV� IROORZV�� ³WKH� UHOXFWDQFH� RI� WKH�
JXDUGLDQ�WR�QXUVH�WKH�SDWLHQW´�DQG�³WKH�DJJUHVVLYH�EHKDYLRU�RI�WKH�SDWLHQW´��
DOVR�WKH�WUDLQLQJ�RI� WKH�ORVW�VRFLDO�VNLOOV��&RPRUELG�DOFRKROLVP�DQG�GUXJ�
DEXVH�WUHDWPHQW�LV�RI�JUHDW�LPSRUWDQFH�LQ�ERWK�JURXSV�
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������� ɩɪɢ� ɫɜɨɟɜɪɟɦɟɧɧɵɯ� ɥɟɱɟɛɧɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɹɯ�
ɥɟɬɚɥɶɧɨɫɬɶ� ɧɟ� ɛɨɥɟɟ� ���� �6�� 5LFK�� ������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ⱥɧɚɥɢɡ�ɫɥɭɱɚɟɜ�ɜɧɟɡɚɩɧɨɣ�ɫɦɟɪɬɢ�ɨɬ�ɌɗɅȺ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɚɪɚɧɨɢɞɧɨɣ�
ɲɢɡɨɮɪɟɧɢɟɣ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�ɜ�ɩɫɢɯɢɚɬɪɢɱɟɫɤɢɯ�ɛɨɥɶɧɢɰɚɯ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɨ� ɦɚɬɟɪɢɚɥɚɦ� ɚɪɯɢɜɚ� ɈȽɄɍɁ� ©Ȼɟɥɝɨɪɨɞɫɤɚɹ� ɨɛɥɚɫɬɧɚɹ�
ɤɥɢɧɢɱɟɫɤɚɹ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ� ɛɨɥɶɧɢɰɚª�� ɡɚ� ����±����� ɝɝ��
ɢɡɭɱɟɧɵ���ɫɥɭɱɚɟɜ�ɜɧɟɡɚɩɧɨɣ�ɫɦɟɪɬɢ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��
ɫɬɪɚɞɚɸɳɢɯ�ɩɚɪɚɧɨɢɞɧɨɣ�ɲɢɡɨɮɪɟɧɢɟɣ�ɛɨɥɟɟ���ɥɟɬ��ɜ�ɫɜɹɡɢ�ɫ�ɌɗɅȺ�
ɧɚ� ɮɨɧɟ� ɫɨɦɚɬɢɱɟɫɤɨɝɨ� ɛɥɚɝɨɩɨɥɭɱɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɤɨɧɬɟɧɬ�
ɚɧɚɥɢɡɚ��ɦɟɬɨɞɚ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��FDVH�
UHSRUW��� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɩɚɰɢɟɧɬɨɜ�
ɧɟ�ɫɨɛɥɸɞɚɥɫɹ�ɦɢɧɢɦɚɥɶɧɵɣ�ɨɛɴɟɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɣ�ɩɪɢɤɚɡɨɦ�Ɇɢɧɡɞɪɚɜɚ�ɊɎ�ɨɬ������������ɝ��ʋ�����
ɉɪɢ�ɩɥɚɧɨɜɨɣ�ɤɨɧɫɭɥɶɬɚɰɢɢ�ɬɟɪɚɩɟɜɬ�ɜɵɹɜɢɥ�ɯɪɨɧɢɱɟɫɤɭɸ�ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɭɸ�ɢ�ɷɧɞɨɤɪɢɧɧɭɸ�ɩɚɬɨɥɨɝɢɸ�ɭ�����ɥɢɰ��ɭ�ɩɨɥɨɜɢɧɵ�ɢɡ�ɧɢɯ�ɷɬɢ�
ɞɢɚɝɧɨɡɵ�ɭɫɬɚɧɨɜɥɟɧɵ�ɜɩɟɪɜɵɟ��ɍ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɨɬɦɟɱɟɧɵ�ɮɚɤɬɨɪɵ�
ɪɢɫɤɚ� ɌɗɅȺ�� ɚɞɢɧɚɦɢɹ�� ɜɨɡɪɚɫɬ� ɛɨɥɟɟ� ��� ɥɟɬ�� ɨɠɢɪɟɧɢɟ�� ɫɚɯɚɪɧɵɣ�
ɞɢɚɛɟɬ��Ʌɚɛɨɪɚɬɨɪɧɵɣ�ɫɤɪɢɧɢɧɝ�ɌɗɅȺ�ɧɟ�ɩɪɨɜɟɞɟɧ�ɜɜɢɞɭ�ɨɬɫɭɬɫɬɜɢɹ�
ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɩɪɢɤɚɡɨɦ� Ɇɢɧɡɞɪɚɜɨɫɰɪɚɡɜɢɬɢɹ� ɨɬ�
����������� ɝ��ʋ���ɧ�� ɋɬɚɧɞɚɪɬɵ�� ɭɬɜɟɪɠɞɟɧɧɵɟ� ɷɬɢɦ� ɩɪɢɤɚɡɨɦ�� ɧɟ�
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ�ɨɫɧɚɳɟɧɢɟ�ɩɫɢɯɢɚɬɪɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ɚɩɩɚɪɚɬɨɦ�
ɍɁɂ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɪɚɧɧɹɹ�ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɚɹ�ɞɢɚɝɧɨɫɬɢɤɚ�ɌɗɅȺ�
ɧɟ� ɩɪɨɜɨɞɢɥɚɫɶ�� ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɩɟɪɟɞ� ɪɚɡɜɢɬɢɟɦ� ɨɫɥɨɠɧɟɧɢɣ�
ɩɚɰɢɟɧɬɵ�ɩɨɥɭɱɚɥɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ�ɬɟɪɚɩɢɸ�ɢɡ��±��ɧɟɣɪɨɥɟɩɬɢɤɨɜ�
ɢɧɰɢɡɢɜɧɨɝɨ� ɢ� ɫɟɞɚɬɢɜɧɨɝɨ� ɞɟɣɫɬɜɢɹ� �ɝɚɥɨɩɟɪɢɞɨɥ� ɜ� ɫɨɱɟɬɚɧɢɢ�
ɫ� ɤɥɨɡɚɩɢɧɨɦ� ɢ�ɢɥɢ� ɥɟɜɨɦɟɩɪɨɦɚɡɢɧɨɦ� ɢ�ɢɥɢ� ɯɥɨɪɩɪɨɦɚɡɢɧɨɦ��
ɥɢɛɨ� �� ɫɟɞɚɬɢɜɧɵɯ� ɧɟɣɪɨɥɟɩɬɢɤɚ� �ɤɥɨɡɚɩɢɧ�� ɯɥɨɪɩɪɨɦɚɡɢɧ��� ɱɬɨ�
ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɮɚɤɬɨɪɨɦ� ɪɢɫɤɚ� ɌɗɅȺ�� ɍɯɭɞɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ� ɭ�
���� ɥɢɰ� ɪɚɡɜɢɥɨɫɶ� ɧɚ� ɷɬɚɩɟ� ɚɤɬɢɜɧɨɣ� ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɨɣ� ɬɟɪɚɩɢɢ��
ɭ� ���� ɧɚ� ɮɨɧɟ� ɤɭɦɭɥɹɰɢɢ� ɞɨɡɵ� ɩɫɢɯɨɮɚɪɦɚɤɨɩɪɟɩɚɪɚɬɨɜ��
Ⱦɟɠɭɪɧɵɦɢ� ɜɪɚɱɚɦɢ�ɩɫɢɯɢɚɬɪɚɦɢ� ɡɚɮɢɤɫɢɪɨɜɚɧɵ� ɫɢɦɩɬɨɦɵ�
ɪɚɡɜɢɬɢɹ� ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ�� ȼɜɢɞɭ� ɧɟɞɨɫɬɭɩɧɨɫɬɢ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɟɬɨɞɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɤɨɧɫɭɥɶɬɚɰɢɣ�ɫɩɟɰɢɚɥɢɫɬɨɜ�
ɢ� ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɣ� ɛɵɫɬɪɨɬɵ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɞɢɚɝɧɨɡ�
ɌɗɅȺ� ɩɪɢɠɢɡɧɟɧɧɨ� ɜɟɪɢɮɢɰɢɪɨɜɚɧ� ɧɟ� ɛɵɥ�� Ɉɫɧɨɜɧɨɣ� ɩɪɢɱɢɧɨɣ�
ɫɦɟɪɬɢ� ɜɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɭɫɬɚɧɨɜɥɟɧɚ� ɌɗɅȺ� ɤɚɤ� ɨɫɥɨɠɧɟɧɢɟ�
ɬɪɨɦɛɨɮɥɟɛɢɬɚ�ɝɥɭɛɨɤɢɯ�ɜɟɧ��ɩɨɞɬɜɟɪɠɞɟɧɧɚɹ�ɧɚ�ɚɭɬɨɩɫɢɢ��Ʌɟɱɟɧɢɟ�
ɩɚɬɨɥɨɝɢɢ��ɩɪɢɜɟɞɲɟɣ�ɤ�ɥɟɬɚɥɶɧɨɦɭ�ɢɫɯɨɞɭ��ɧɢ�ɜ�ɨɞɧɨɦ�ɢɡ� ɫɥɭɱɚɟɜ�
ɩɪɢ� ɠɢɡɧɢ� ɧɟ� ɩɪɨɜɨɞɢɥɨɫɶ�� ȼɵɜɨɞɵ�� ɇɟɞɨɫɬɚɬɤɢ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɭ� ɥɢɰ� ɫ� ɩɫɢɯɢɱɟɫɤɢɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɧɚ�
ɷɬɚɩɚɯ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ�
ɬɟɪɚɩɢɢ� ɦɨɝɭɬ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɬɹɠɟɥɵɦ� ɨɫɥɨɠɧɟɧɢɹɦ�� Ɉɫɧɚɳɟɧɢɟ�
ɩɫɢɯɢɚɬɪɢɱɟɫɤɢɯ� ɛɨɥɶɧɢɰ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ� ɜ�
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɭɬɜɟɪɠɞɟɧɧɵɦɢ�ɫɬɚɧɞɚɪɬɚɦɢ��ɪɚɡɪɚɛɨɬɤɚ�ɪɟɝɥɚɦɟɧɬɨɜ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɦɧɨɝɨɩɪɨɮɢɥɶɧɵɦɢ�ɦɟɞɢɰɢɧɫɤɢɦɢ�ɨɪɝɚɧɢɡɚɰɢɹɦɢ��
ɩɪɨɜɟɞɟɧɢɟ�ɤɭɪɫɨɜ�ɩɨɜɵɲɟɧɢɹ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɞɥɹ�ɜɪɚɱɟɣ�ɩɫɢɯɢɚɬɪɨɜ�
ɩɨ� ɫɩɟɰɢɚɥɶɧɨɫɬɢ� ©ɬɟɪɚɩɢɹª� ɩɨɡɜɨɥɢɬ� ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ� ɨɤɚɡɚɧɢɹ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɥɢɰɚɦ� ɫ� ɩɫɢɯɢɱɟɫɤɢɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɢ�
ɭɪɨɜɟɧɶ�ɢɯ�ɫɨɰɢɚɥɶɧɨɝɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�

68''(1�'($7+�2)�3(56216�:,7+�0(17$/�',625'(56�
,1�7+(�36<&+,$75,&�+263,7$/�$6�&/,1,&$/�$1'�
25*$1,=$7,21$/�352%/(0
1�.��5]KHYVND\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�$��5X]KHQNRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 7KH� VFKL]RSKUHQLD� DV� RQH� RI� WKH� PRVW� ZLGHVSUHDG� VHYHUH�
PHQWDO�GLVRUGHUV�FKDUDFWHUL]HG�E\�E\�KLJK�PRUELGLW\�DQG�PRUWDOLW\�IURP�
SK\VLFDO� LOOQHVV� �5�:�� %XFKDQDQ��:�7�� &DUSHQWHU�� ������ 0�� &DPSEHOO��
������-RQHV�HW�DO���������,�'��.DOVHNDU�HW�DO���������7KH�VXGGHQ�GHDWK�RI�
SHUVRQV�ZLWK�PHQWDO�GLVRUGHUV�DVVRFLDWHG�ZLWK�FDUGLRYDVFXODU�GLVHDVH�DQG�
ODWHQW�FXPXODWLRQ�QHXUROHSWLFV��$�9��$VWDFKRYD�HW�DO���������$�9��%XOJDNRY��
������ 5�0�� &DSDVFR� HW� DO�� ������ +HQQHVV\� HW� DO��� ������ -�*�� 5HLOO\� HW�
DO���������/�6��6FKQHLGHU��������7LWLHU�HW�DO����������&OLQLFDO�YDULHW\�DQG�
UDSLG�GHYHORSPHQW�FRPSOLFDWH� WLPHO\�GLDJQRVLV�RI�SXOPRQDU\�HPEROLVP�
�3$7(�� DV� IUHTXHQW� FDXVH� RI� VXGGHQ� GHDWK� �9�6�� 6DYHOL\HY� HW� DO��� ������
0��0RUSXUJR��&�6FKPLG���������ZLWK� WLPHO\� WKHUDSHXWLF�DQG�GLDJQRVWLF�
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DFWLRQV�D�OHWKDOLW\�OHVV�WKDQ������6��5LFK���������$LP��$QDO\VLV�RI�FDVHV�
RI� VXGGHQ� GHDWK� IURP� 3$7(� LQ� SDWLHQWV�ZLWK� SDUDQRLG� VFKL]RSKUHQLD� WR�
GHYHORS� PHDVXUHV� WR� LPSURYH� WKHUDSHXWLF� FDUH� LQ� SV\FKLDWULF� KRVSLWDOV��
0DWHULDOV�DQG�PHWKRGV��2Q�DUFKLYH�PDWHULDOV�%HOJRURG�5HJLRQDO�&OLQLFDO�
3V\FKRQHXURORJLFDO�+RVSLWDO�����±�����\HDUV�VWXGLHG���FDVHV�RI�VXGGHQ�
GHDWK�LQ�SDWLHQWV�DJHG���±���\HDUV��VXIIHULQJ�IURP�SDUDQRLG�VFKL]RSKUHQLD�
IRU�PRUH�WKDQ���\HDUV��GXH�WR�3$7(�RQ�WKH�EDFNJURXQG�RI�SK\VLFDO�ZHOO�
EHLQJ� XVLQJ� WKH� FRQWHQW� DQDO\VLV� PHWKRG�� D� UHWURVSHFWLYH� FOLQLFDO� VWXG\�
�FDVH� UHSRUW���5HVXOWV�� (VWDEOLVKHG� WKDW�ZKHQ� H[DPLQLQJ� SDWLHQWV� GR� QRW�
NHHS�D�PLQLPXP�DPRXQW�RI�DGGLWLRQDO�UHVHDUFK��DV�VSHFL¿HG�E\�WKH�RUGHU�RI�
WKH�0LQLVWU\�RI�+HDOWK������������ʋ�����'XULQJ�WKH�SODQQHG�FRQVXOWDWLRQ�
WKHUDSLVW�UHYHDOHG�FKURQLF�FDUGLRYDVFXODU�DQG�HQGRFULQH�SDWKRORJ\�LQ�����
RI� LQGLYLGXDOV�� KDOI� RI� WKHP� WKHVH� GLDJQRVHV� LQVWDOOHG� DW� ¿UVW� WLPH��$OO�
SDWLHQWV�KDG�D�ULVN�IRU�3$7(��DG\QDPLD��DJH�RYHU����\HDUV��REHVLW\��GLDEHWHV��
/DERUDWRU\� VFUHHQLQJ� RI� 3$7(� LV� QRW� FDUULHG� GXH� WR� ODFN� RI� HTXLSPHQW��
D� FHUWDLQ� RUGHU� RI� 0LQLVWU\� RI� +HDOWK� ������������ ʋ���Q�� 6WDQGDUGV�
DSSURYHG� E\� WKLV� RUGHU� GRHV� QRW� LQFOXGH� HTXLSPHQW� SV\FKLDWULF� KRVSLWDO�
XOWUDVRXQG�GHYLFH��LQ�FRQQHFWLRQ�ZLWK�ZKLFK�WKH�HDUO\�HFKRFDUGLRJUDSKLF�
GLDJQRVLV�RI�SXOPRQDU\�HPEROLVP�ZDV�QRW�FDUULHG�RXW��,PPHGLDWHO\�EHIRUH�
WKH�GHYHORSPHQW�RI�FRPSOLFDWLRQV��SDWLHQWV�UHFHLYHG�FRPELQHG�WKHUDS\�RI�
�±��QHXUROHSWLFV�DQWLSV\FKRWLF�DQG�VHGDWLYH� �KDORSHULGRO� LQ�FRPELQDWLRQ�
ZLWK� FOR]DSLQH� DQG�RU� OHYRPHSURPD]LQɟ� DQG�RU� FKORUSURPD]LQH�� RU� ��
VHGDWLYH� QHXUROHSWLF� �FOR]DSLQH�� FKORUSURPD]LQH��� ZKLFK� LV� DOVR� D� ULVN�
IDFWRU� IRU�3$7(��'HWHULRUDWLRQ� LQ�����RI� WKRVH�RFFXUUHG�DW� WKH� VWDJH�RI�
DFWLYH� QHXUROHSWLF� WKHUDS\�� ���� RQ� WKH� EDFNJURXQG� RI� WKH� FXPXODWLRQ�
GRVHV� RI� DQWLSV\FKRWLF� PHGLFDWLRQ�� 3V\FKLDWULVWV� UHFRUGHG� V\PSWRPV� RI�
WKURPERHPEROLF�FRPSOLFDWLRQV��'XH�WR�XQDYDLODELOLW\�RI�DGGLWLRQDO�PHWKRGV�
RI�UHVHDUFK��VSHFLDOLVW�DGYLFH�DQG�UDSLGLW\�GHYHORSPHQW�RI�WKH�GLVHDVH��WKH�
GLDJQRVLV� 3$7(� LQWUDYLWDOO\� KDV� QRW� EHHQ� YHUL¿HG�� 7KH� PDLQ� UHDVRQ� RI�
GHDWK�LQ�DOO�FDVHV�HVWDEOLVKHG�3$7(�DV�FRPSOLFDWLRQ�RI� WKURPERSKOHELWLV�
RI�WKH�GHHS�YHLQV��FRQ¿UPHG�RQ�DXWRSV\��7UHDWPHQW�RI�GLVHDVH��ZKLFK�OHG�
WR�WKH�GHDWK��ZKHQ�OLIHWLPH�ZDV�QRW�VSHQW�LQ�DQ\�RI�WKH�FDVHV��&RQFOXVLRQ��
'LVDGYDQWDJHV�GLDJQRVLV�RI�VRPDWLF�SDWKRORJ\�LQ�LQGLYLGXDOV�ZLWK�PHQWDO�
GLVRUGHUV�SURSHUWLHV�RQ�VWDJHV�RI�KHDOWK�FDUH�FRPELQHG�ZLWK� WKH�DEVHQFH�
RI� WKHUDS\� PD\� OHDG� WR� VHYHUH� FRPSOLFDWLRQV�� (TXLSSLQJ� SV\FKLDWULF�
KRVSLWDOV� DQG� GLDJQRVWLF� HTXLSPHQW� DFFRUGLQJ�ZLWK� DSSURYHG� VWDQGDUGV��
PDNLQJ�UHJXODWLRQV�RI� LQWHUDFWLRQ�ZLWK�PXOWLSUR¿OH�KHDOWK�RUJDQL]DWLRQV��
FRQGXFWLQJ�DGYDQFHG�WUDLQLQJ�FRXUVHV�IRU�SV\FKLDWULVWV� WR�©WKHUDS\ª�ZLOO�
HQKDQFH�WKH�TXDOLW\�RI�FDUH�IRU�SHRSOH�ZLWK�PHQWDO�GLVRUGHUV�DQG�WKHLU�OHYHO�
RI�VRFLDO�IXQFWLRQLQJ�

ɍɊɈȼȿɇɖ�ɊȺɋɉɊɈɋɌɊȺɇȿɇɇɈɋɌɂ�ȾȿɉɊȿɋɋɂȼɇɕɏ�
ɂ�ȺɋɌȿɇɂɑȿɋɄɂɏ�ɋɈɋɌɈəɇɂɃ�ɋɊȿȾɂ�ɋɌɍȾȿɇɌɈȼ�
ɉȿɊȼɈȽɈ�ɄɍɊɋȺ�ɆȿȾɂɐɂɇɋɄɈȽɈ�ɂɇɋɌɂɌɍɌȺ�ɌɍɅȽɍ
Ʌ�ɋ��Ⱦɪɵɱɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ȿ�ȼ��ȿɮɢɦɨɜɚ
Ɍɭɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɍɭɥɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɟɩɪɟɫɫɢɜɧɵɟ� ɢ� ɚɫɬɟɧɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ� ɧɚɛɥɸɞɚɸɬɫɹ�
ɭ� ɜɫɟɯ� ɤɚɬɟɝɨɪɢɣ� ɧɚɫɟɥɟɧɢɹ�� ɋɨɫɬɨɹɧɢɹ� ɞɚɧɧɵɯ� ɝɪɭɩɩ� ɦɨɝɭɬ� ɛɵɬɶ�
ɪɚɧɧɢɦɢ�ɩɪɢɡɧɚɤɚɦɢ�ɪɚɡɜɢɬɢɹ�ɤɚɤ�ɩɫɢɯɢɱɟɫɤɢɯ��ɬɚɤ�ɢ�ɫɨɦɚɬɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɚɫɬɟɧɢɱɟɫɤɢɯ�
ɢ� ɞɟɩɪɟɫɫɢɜɧɵɯ� ɫɨɫɬɨɹɧɢɣ� ɦɨɠɟɬ� ɹɜɥɹɬɶɫɹ� ɨɞɧɢɦ� ɢɡ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɡɞɨɪɨɜɶɹ�ɧɚɫɟɥɟɧɢɹ�ɢ�ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦ�ɩɨɤɚɡɚɬɟɥɟɦ�
ɭɪɨɜɧɹ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɪɚɡɥɢɱɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɭɪɨɜɧɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�ɞɟɩɪɟɫɫɢɜɧɵɯ�ɢ�ɚɫɬɟɧɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ�
ɫɪɟɞɢ� ɫɬɭɞɟɧɬɨɜ� ,� ɤɭɪɫɚ� Ɇɟɞɢɰɢɧɫɤɨɝɨ� ɢɧɫɬɢɬɭɬɚ� ɌɭɥȽɍ�� Ɂɚɞɚɱɢ��
ɜɵɹɜɥɟɧɢɹ�ɧɚɥɢɱɢɹ�ɢ�ɫɬɟɩɟɧɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɞɟɩɪɟɫɫɢɢ��ɜɵɹɜɥɟɧɢɟ�
ɧɚɥɢɱɢɹ� ɢ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɚɫɬɟɧɢɢ�� ɨɰɟɧɤɚ� ɷɦɨɰɢɨɧɚɥɶɧɵɯ�
ɫɨɫɬɨɹɧɢɣ� ɢ� ɫɬɟɩɟɧɢ� ɛɨɞɪɫɬɜɨɜɚɧɢɹ�� ɨɰɟɧɤɚ� ɫɚɦɨɱɭɜɫɬɜɢɹ��
ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɧɚɫɬɪɨɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɩɪɢɧɹɥɨ� ɭɱɚɫɬɢɟ� ���� ɫɬɭɞɟɧɬɨɜ� ɩɟɪɜɨɝɨ� ɤɭɪɫɚ� Ɇɟɞɢɰɢɧɫɤɨɝɨ�
ɢɧɫɬɢɬɭɬɚ�ɌɭɥȽɍ��Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɫɥɟɞɭɸɳɢɟ�ɦɟɬɨɞɢɤɢ��ɞɢɚɝɧɨɫɬɢɤɚ�ɞɟɩɪɟɫɫɢɣ�ɩɨ�Ȼɟɪɧɫɭ��ɢɡɦɟɪɟɧɢɟ�
ɫɬɟɩɟɧɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɚɫɬɟɧɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ��Ʌ�Ⱦ��Ɇɚɥɤɨɜɚ�ɢ�Ɍ�Ƚ��
ɑɟɪɬɨɜɚ���ɦɟɬɨɞɢɤɚ�ɫɚɦɨɨɰɟɧɤɢ�ɷɦɨɰɢɨɧɚɥɶɧɵɯ�ɫɨɫɬɨɹɧɢɣ��ɍɷɫɫɦɚɧ�
Ⱥ��� Ɋɢɤɫ� Ⱦ���� ɞɢɚɝɧɨɫɬɢɤɢ� ɨɩɟɪɚɬɢɜɧɨɣ� ɨɰɟɧɤɢ� ɫɚɦɨɱɭɜɫɬɜɢɹ��
ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɧɚɫɬɪɨɟɧɢɹ� �ɋȺɇ��� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɛɵɥɢ�
ɨɛɫɱɢɬɚɧɧɵ� ɜ� ɩɪɨɝɪɚɦɦɟ� ©6WDWLVWLFD� ���ª�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɪɨɰɟɫɫɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɍɦɟɪɟɧɧɨɟ�
ɞɟɩɪɟɫɫɢɜɧɨɟ�ɪɚɫɫɬɪɨɣɫɬɜɨ�ɜɵɹɜɥɟɧɨ�ɭ�������ɫɬɭɞɟɧɬɨɜ�� ɫɨɫɬɨɹɧɢɟ�
ɧɚ� ɝɪɚɧɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɞɟɩɪɟɫɫɢɢ� ±� ɭ� ������ ɭɦɟɪɟɧɧɚɹ� ɞɟɩɪɟɫɫɢɹ� ±�
ɭ� ������ ɫɟɪɶɟɡɧɚɹ� ɞɟɩɪɟɫɫɢɹ� ±� ɭ� ������ ɋɥɚɛɚɹ� ɚɫɬɟɧɢɹ� ɜɵɹɜɥɟɧɚ� ɭ�
�������ɭɦɟɪɟɧɧɚɹ�ɚɫɬɟɧɢɹ�±�ɭ������ɜɵɪɚɠɟɧɧɚɹ�ɚɫɬɟɧɢɹ�±�ɭ��������

ɉɨ� ɲɤɚɥɟ� ©ɷɧɟɪɝɢɱɧɨɫɬɶ±ɭɫɬɚɥɨɫɬɶª� ɜ� ɦɟɬɨɞɢɤɟ� ɫɚɦɨɨɰɟɧɤɢ�
ɷɦɨɰɢɨɧɚɥɶɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɪɟɡɭɥɶɬɚɬ�ɦɟɧɟɟ���ɛɚɥɥɨɜ�ɛɵɥ�ɩɨɥɭɱɟɧ�ɭ�
������ɪɟɫɩɨɧɞɟɧɬɨɜ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ��ɱɬɨ�ɨɩɪɚɲɢɜɚɟɦɵɣ�
ɱɭɜɫɬɜɭɟɬ� ɫɟɛɹ� ɭɫɬɚɥɵɦ�� ɜɹɥɵɦ�� ɦɟɞɥɢɬɟɥɶɧɵɦ�� ɉɨ� ɲɤɚɥɟ�
©ɩɪɢɩɨɞɧɹɬɨɫɬɶ±ɩɨɞɚɜɥɟɧɧɨɫɬɶª�� ������ ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ� ɱɭɜɫɬɜɭɸɬ�
ɫɟɛɹ� ɩɨɞɚɜɥɟɧɧɵɦɢ� ɢ� ɭɝɧɟɬɟɧɧɵɦɢ�� ɉɨ� ɦɟɬɨɞɢɤɟ� ©Ⱦɢɚɝɧɨɫɬɢɤɚ�
ɨɩɟɪɚɬɢɜɧɨɣ� ɨɰɟɧɤɢ� ɫɚɦɨɱɭɜɫɬɜɢɹ�� ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɧɚɫɬɪɨɟɧɢɹª��
ɩɥɨɯɨɟ� ɫɚɦɨɱɭɜɫɬɜɢɟ� ɜɵɹɜɥɟɧɨ� ɭ� ������ ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɫɧɢɠɟɧɢɟ�
ɧɚɫɬɪɨɟɧɢɹ� ±� ɭ� ������� ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ±� ɭ� ������� ȼɵɜɨɞɵ��
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ�
ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɹ� ɜ� ɩɨɩɭɥɹɰɢɢ� ɫɬɭɞɟɧɬɨɜ� ,� ɤɭɪɫɚ�
Ɇɟɞɢɰɢɧɫɤɨɝɨ� ɢɧɫɬɢɬɭɬɚ� ɌɭɥȽɍ� ɹɜɥɹɟɬɫɹ� ɧɟɝɚɬɢɜɧɵɦ� ɮɚɤɬɨɪɨɦ�
ɞɥɹ� ɚɤɬɢɜɧɨɝɨ� ɭɱɚɫɬɢɹ� ɜ� ɭɱɟɛɧɨɦ� ɩɪɨɰɟɫɫɟ�� ȼɵɹɜɥɟɧɧɵɣ� ɭɪɨɜɟɧɶ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɚɫɬɟɧɢɱɟɫɤɢɯ� ɢ� ɞɟɩɪɟɫɫɢɜɧɵɯ� ɫɨɫɬɨɹɧɢɣ�
ɹɜɥɹɟɬɫɹ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦ� ɩɪɢɡɧɚɤɨɦ� ɜ� ɪɚɡɜɢɬɢɢ�
ɩɫɢɯɢɱɟɫɤɢɯ� ɢ� ɫɨɦɚɬɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɵ�
ɫɱɢɬɚɟɦ��ɱɬɨ�ɬɪɟɛɭɟɬɫɹ�ɛɨɥɟɟ�ɩɨɞɪɨɛɧɚɹ�ɩɪɨɪɚɛɨɬɤɚ�ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɵ�
ɫ�ɰɟɥɶɸ�ɜɵɹɜɥɟɧɢɹ�ɷɬɢɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɪɚɡɜɢɬɢɹ�ɞɟɩɪɟɫɫɢɣ�ɢ�
ɚɫɬɟɧɢɣ� ɜ� ɞɚɧɧɨɣ� ɫɨɰɢɚɥɶɧɨɣ� ɝɪɭɩɩɟ�� ɨɰɟɧɤɚ� ɫɪɟɞɨɜɵɯ�ɜɥɢɹɧɢɣ�ɧɚ�
ɫɨɫɬɨɹɧɢɟ�ɩɫɢɯɢɱɟɫɤɨɝɨ�ɡɞɨɪɨɜɶɹ�ɩɟɪɜɨɤɭɪɫɧɢɤɨɜ�

7+(�35(9$/(1&(�2)�'(35(66,9(�$1'�$67+(1,&�67$7(6�
2)�),567�<($5�678'(176�2)�7+(�0(',&$/�,167,787(�
768
/�6��'U\FKNLQD
6FLHQWL¿F�$GYLVRU�±�(�9��(¿PRYD
7XOD�6WDWH�8QLYHUVLW\��7XOD��5XVVLD

,QWURGXFWLRQ��'HSUHVVLYH�DQG�DVWKHQLF�FRQGLWLRQV�REVHUYHG�LQ�DOO�JURXSV��
6WDWXV�RI� WKHVH�JURXSV�PD\�EH�HDUO\�VLJQV�RI�GHYHORSPHQW��ERWK�SV\FKLF�
VRPDWLF�GLVHDVHV��7KXV�� WKH�SUHYDOHQFH�RI�DVWKHQLF�DQG�GHSUHVVLYH�VWDWHV�
PD\�EH�RQH� LQGLFDWRU�RI� WKH�KHDOWK�RI� WKH�SRSXODWLRQ�DQG�FDQ�VHUYH�DV�D�
QRQVSHFL¿F� LQGLFDWRU� RI� WKH� ULVN� RI� YDULRXV� GLVHDVHV��$LP��7KH� SXUSRVH�
RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� SUHYDOHQFH� RI� GHSUHVVLYH� DQG� DVWKHQLF�
VWDWHV�RI�¿UVW�\HDU�VWXGHQWV�RI�WKH�0HGLFDO�,QVWLWXWH�768��2EMHFWLYHV��7R�
GHWHUPLQH� WKH� SUHVHQFH� DQG� VHYHULW\� RI� GHSUHVVLRQ� DQG� WR� LGHQWLI\� WKH�
SUHVHQFH� DQG� VHYHULW\� RI� IDWLJXH� HVWLPDWLRQ� RI� HPRWLRQDO� VWDWHV� DQG� WKH�
GHJUHH�RI�ZDNHIXOQHVV�DVVHVVPHQW�RI�KHDOWK��DFWLYLW\�DQG�PRRG��0DWHULDOV�
DQG�PHWKRGV��7KH� VWXG\� LQYROYHG�����¿UVW�\HDU� VWXGHQWV�RI� WKH�0HGLFDO�
,QVWLWXWH�768��7R�FRQGXFW�WKH�VWXG\�XVHG�WKH�IROORZLQJ�PHWKRGV��GLDJQRVLV�
RI� GHSUHVVLRQ� E\� %XUQV�� PHDVXULQJ� VHYHULW\� RI� DVWKHQLF� VWDWHV� �/�'��
0DONRYD� DQG� 7�*�� &KHUWRYD�� WHFKQLTXH� VHOI�HPRWLRQDO� VWDWHV� �8HVVPDQ�
$��� '�� 5LFNV��� GLDJQRVWLFV� IRU� UDSLG� DVVHVVPHQW� RI� KHDOWK�� DFWLYLW\� DQG�
PRRG� �6$1��� 7KH� ¿QGLQJV� ZHUH� REVFKLWDQQ\� SURJUDP� ©6WDWLVWLFD� ���ª��
5HVXOWV��7KH� VWXG\�SURGXFHG� WKH� IROORZLQJ� UHVXOWV��0RGHUDWH�GHSUHVVLYH�
GLVRUGHU� ZDV� IRXQG� LQ� ������ RI� WKH� VWXGHQWV�� WKH� VWDWH� RQ� WKH� YHUJH�
RI� FOLQLFDO� GHSUHVVLRQ� ±� DW� ������ PLOG� GHSUHVVLRQ� ±� LQ� ������ VHYHUH�
GHSUHVVLRQ�±�������:HDN�IDWLJXH�ZDV�IRXQG�LQ��������PRGHUDWH�IDWLJXH�
±�����H[SUHVVHG�DVWKHQLD�±�������� ,Q� WHUPV�RI�©HQHUJ\±IDWLJXHª� LQ� WKH�
VHOI�DVVHVVPHQW�SURFHGXUH�HPRWLRQDO� VWDWHV� UHVXOW� OHVV� WKDQ���SRLQWV�ZDV�
REWDLQHG� LQ� ������� RI� UHVSRQGHQWV� LQGLFDWLQJ� WKDW� WKH� UHVSRQGHQW� IHHOV�
WLUHG��VOXJJLVK��VORZ��2Q�D�VFDOH�RI�©HODWLRQ±GHSUHVVLRQª��������IUHVKPHQ�
IHHO�RYHUZKHOPHG�DQG�GHSUHVVHG��)ROORZLQJ�WKH�SURFHGXUH�RI�©'LDJQRVLV�
UDSLG� DVVHVVPHQW� RI� KHDOWK�� DFWLYLW\� DQG�PRRGª�� SRRU� KHDOWK�ZDV� IRXQG�
LQ� ������RI� UHVSRQGHQWV�� GHSUHVVHG�PRRG� ±� ������GHFUHDVH� LQ� DFWLYLW\�
±��������&RQFOXVLRQ��%DVHG�RQ�WKHVH�UHVXOWV�LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�
SV\FKR�HPRWLRQDO�VWDWH�LQ�D�SRSXODWLRQ�RI�¿UVW�\HDU�VWXGHQWV�RI�WKH�0HGLFDO�
,QVWLWXWH�768�LV�D�QHJDWLYH�IDFWRU�IRU�WKH�DFWLYH�SDUWLFLSDWLRQ�LQ�WKH�OHDUQLQJ�
SURFHVV�� 5HYHDOHG� SUHYDOHQFH� DVWKHQLF� DQG� GHSUHVVLYH� VWDWHV� LV� D� SRRU�
SURJQRVWLF�VLJQ�LQ�WKH�GHYHORSPHQW�RI�PHQWDO�DQG�SK\VLFDO�GLVHDVHV��7KXV��
ZH�EHOLHYH�WKDW�D�PRUH�GHWDLOHG�VWXG\�RI�WKLV�SUREOHP�LQ�RUGHU�WR�LGHQWLI\�
WKH�HWLRORJLF� IDFWRUV� LQ� WKH�GHYHORSPHQW�RI�GHSUHVVLRQ�DQG�DVWKHQLD� LQ�D�
JLYHQ�VRFLDO�JURXS��WKH�DVVHVVPHQW�RI�HQYLURQPHQWDO�HIIHFWV�RQ�WKH�PHQWDO�
KHDOWK�RI�IUHVKPHQ�

ɆȿȾɂɄɈ�ɋɈɐɂȺɅɖɇɕɃ�ȺɋɉȿɄɌ�ɈɄɄɍɅɖɌɇɕɏ�
ɍȻȿɀȾȿɇɂɃ�ɇȺɋȿɅȿɇɂə��ɇȺ�ɆȺɌȿɊɂȺɅȿ�
ȻȿɅȽɈɊɈȾɋɄɈɃ�ɈȻɅȺɋɌɂ�
Ʌ�Ⱥ��ɐɵɦɛɚɥ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ���ȼ�Ⱥ��Ɋɭɠɟɧɤɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɤɤɭɥɶɬɢɡɦ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� �Ɍ�� ɉɨɞɝɚɟɜɫɤɚɹ�� ������
ɚɝɪɟɫɫɢɜɧɨ� ɜɧɟɞɪɹɟɬɫɹ� ɜ� ɦɟɞɢɰɢɧɫɤɭɸ� ɩɪɚɤɬɢɤɭ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɜ�
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ɩɫɢɯɢɚɬɪɢɱɟɫɤɭɸ��ɫɪɟɞɢ�ɥɢɰ�ɫ�ɩɫɢɯɢɱɟɫɤɢɦɢ�ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�ɛɨɥɟɟ�
���� ɨɛɪɚɳɚɥɢɫɶ� ɤ� ɚɞɟɩɬɚɦ� ɨɤɤɭɥɶɬɧɨɣ� ɦɟɞɢɰɢɧɵ� �Ⱥ�� Ȼɚɱɟɪɢɤɨɜ�
ɫ� ɫɨɚɜɬ��� ������� ɉɨɩɭɥɹɪɧɨɫɬɶ� ɨɤɤɭɥɶɬɧɵɯ� ɦɟɬɨɞɨɜ� ɧɟɪɟɞɤɨ�
ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ� ɜɪɚɱɚɦɢ� ɨɛɳɟɝɨ� ɩɪɨɮɢɥɹ� �3�� 5REHUWL� GL� 6DUVLQD�
HW� DO��� ������ ,�� ,VHSSDWR� HW� DO��� ������ ɢ� ɲɢɪɨɤɢɦ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ�
ɨɤɤɭɥɶɬɧɵɯ� ɭɛɟɠɞɟɧɢɣ� ɢ� ɫɭɟɜɟɪɢɣ� ɫɪɟɞɢ� ɧɚɫɟɥɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ�
ɫɬɪɚɧ��<��0XVVHPD��������/��(PPHUWRQ�HW�DO���������3��3RVDG]NL�HW�DO���
�������ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɤɚ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɩɨɜɵɲɟɧɢɸ�
ɭɪɨɜɧɹ� ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɨ� ɫɭɳɧɨɫɬɢ� ɨɤɤɭɥɶɬɢɡɦɚ� ɢ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɪɟɚɥɢɫɬɢɱɧɨɝɨ� ɨɬɧɨɲɟɧɢɹ� ɤ� ɨɤɤɭɥɶɬɧɵɦ� ɦɟɬɨɞɚɦ�
ɥɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɨɧɢɦɧɵɣ� ɚɧɤɟɬɧɵɣ�
ɨɩɪɨɫ�����ɱɟɥɨɜɟɤ�ɧɚɫɟɥɟɧɢɹ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�±������������
ɥɢɰɚ�ɠɟɧɫɤɨɝɨ�ɢ�������������ɦɭɠɫɤɨɝɨ�ɩɨɥɚ��ɉɪɟɞɴɹɜɥɹɥɚɫɶ�ɚɧɤɟɬɚ��
ɜɤɥɸɱɚɸɳɚɹ����ɜɨɩɪɨɫɨɜ��ɨɫɜɟɳɚɸɳɢɯ���ɝɪɭɩɩɵ�ɩɨɤɚɡɚɬɟɥɟɣ��ɜɟɪɚ�
ɜ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɨɤɤɭɥɶɬɢɡɦɚ�� ɨɛɪɚɳɟɧɢɟ� ɤ� ɨɤɤɭɥɶɬɢɫɬɚɦ� ɢ� ɜɟɪɚ� ɜ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ��ɜɪɟɞ�ɢɥɢ�ɩɨɥɶɡɚ�ɨɬ�ɨɤɤɭɥɶɬɢɡɦɚ��ɫɨɛɫɬɜɟɧɧɵɟ�
ɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɦɧɟɧɢɟ�ɨ�ɫɭɳɧɨɫɬɢ�ɨɤɤɭɥɶɬɧɵɯ�ɹɜɥɟɧɢɣ���ɉɪɢɦɟɧɹɥɢɫɶ�
ɮɚɤɬɨɥɨɝɢɱɟɫɤɢɣ�� ɢɧɬɟɪɩɪɟɬɚɰɢɨɧɧɵɣ� ɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɦɟɬɨɞɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɟɟ� ɱɢɫɥɨ�
ɪɟɫɩɨɧɞɟɧɬɨɜ�±�������ɜɟɪɹɬ�ɜ�ɜɨɡɦɨɠɧɨɫɬɶ�©ɡɨɦɛɢɪɨɜɚɧɢɹª�ɱɟɥɨɜɟɤɚ�
ɨɞɢɧɚɤɨɜɨ�ɫɪɟɞɢ�ɥɢɰ�ɦɭɠɫɤɨɝɨ�ɢ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ��ɉɨɱɬɢ�ɩɨɥɨɜɢɧɚ�±�
������ɜɟɪɹɬ�ɜ�©ɩɨɪɱɭª�ɢ�©ɫɝɥɚɡª��ɩɪɢɱɟɦ�ɥɢɰɚ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�ɱɚɳɟ�
±�������ɱɟɦ�ɦɭɠɫɤɨɝɨ�±��������Ȥ� �������S��������ȼ�©ɱɟɪɧɭɸ�ɦɚɝɢɸª�
ɜɟɪɹɬ�������ɨɩɪɨɲɟɧɧɵɯ��������ɠɟɧɳɢɧ�ɢ�������ɦɭɠɱɢɧ��ɇɟɫɤɨɥɶɤɨ�
ɪɟɠɟ� ±� ������ ɪɟɫɩɨɧɞɟɧɬɵ� ɭɛɟɠɞɟɧɵ� ɜ� ɪɟɚɥɶɧɨɫɬɢ� ɹɫɧɨɜɢɞɟɧɢɹ��
������ ɥɢɰ� ɠɟɧɫɤɨɝɨ� ɢ� ������ ɦɭɠɫɤɨɝɨ� ɩɨɥɚ� �Ȥ� ������� S�������� ȼ�
ɤɨɥɞɨɜɫɬɜɨ�ɜɟɪɢɬ�ɩɨɱɬɢ�ɬɪɟɬɶ�±�������ɧɚɫɟɥɟɧɢɹ��ɠɟɧɳɢɧɵ�ɧɟɫɤɨɥɶɤɨ�
ɱɚɳɟ� ±� ������� ɱɟɦ� ɦɭɠɱɢɧɵ� ±� ������ �ɪɚɡɥɢɱɢɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɧɟɡɧɚɱɢɦɵ���ɉɪɢ� ɷɬɨɦ� ɩɨɱɬɢ� ɬɪɟɬɶ� ±� ������ ɧɚɫɟɥɟɧɢɹ� ɫɱɢɬɚɟɬ�� ɱɬɨ�
ɩɪɢ� ɟɝɨ� ɩɨɦɨɳɢ� ɦɨɠɧɨ� ɜɵɡɜɚɬɶ� ɡɚɛɨɥɟɜɚɧɢɟ�� ������ ±� ©ɭɩɪɚɜɥɹɬɶ�
ɩɫɢɯɢɤɨɣ�ɱɟɥɨɜɟɤɚª��������±�ɜɵɡɜɚɬɶ�ɩɪɢɜɨɪɨɬ�ɢ�������±�©ɧɚɥɨɠɢɬɶ�
ɩɪɨɤɥɹɬɢɟª�� ɉɨɩɵɬɤɚɦ� ©ɩɨɪɱɢª� ɢɥɢ� ©ɫɝɥɚɡɚª� ɩɨɞɜɟɪɝɥɢɫɶ� ������
ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɢ� ɬɚɤɨɟ� ɠɟ�� ɩɪɢɦɟɪɧɨ�� ɤɨɥɢɱɟɫɬɜɨ� �������� ɥɟɱɢɥɨɫɶ�
ɨɬ� ɜɨɡɞɟɣɫɬɜɢɹ� ɞɚɧɧɵɯ� ©ɨɤɤɭɥɶɬɧɵɯ� ɮɟɧɨɦɟɧɨɜª�� ɇɟɦɧɨɝɢɦ� ɦɟɧɟɟ�
ɩɨɥɨɜɢɧɵ�±�������ɪɟɫɩɨɧɞɟɧɬɨɜ�ɜ�ɞɟɬɫɬɜɟ�ɩɨ�ɢɧɢɰɢɚɬɢɜɟ�ɪɨɞɢɬɟɥɟɣ�
ɨɛɪɚɳɚɥɢɫɶ�ɡɚ�ɩɨɦɨɳɶɸ�ɤ�ɚɞɟɩɬɚɦ�ɨɤɤɭɥɶɬɢɡɦɚ�ɢ�ɛɨɥɟɟ�ɩɨɥɨɜɢɧɵ�ɢɡ�
ɧɢɯ�±�������ɨɛɪɚɳɚɥɢɫɶ�ɜ�ɩɨɫɥɟɞɭɸɳɟɦ�ɩɨ�ɫɨɛɫɬɜɟɧɧɨɣ�ɢɧɢɰɢɚɬɢɜɟ��
ɚ�ɫɪɟɞɢ�ɧɟ�ɢɦɟɸɳɢɯ�ɬɚɤɨɝɨ�ɞɟɬɫɤɨɝɨ�ɨɩɵɬɚ��ɬɨɥɶɤɨ�������Ȥ� ���������
S �������� ɢɥɢ� ɜ� �� ɪɚɡ� ɪɟɠɟ�� ɉɪɨɢɫɯɨɠɞɟɧɢɟ� ©ɩɨɪɱɢª� ɢ� ©ɫɝɥɚɡɚª�
ɩɨɱɬɢ� ɬɪɟɬɶ� ������� ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɨɩɪɨɲɟɧɧɵɯ� ɫɱɢɬɚɸɬ�
ɪɟɡɭɥɶɬɚɬɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɬɚɣɧɵɯ�ɫɢɥ��ɷɬɨ�ɠɟ�������ɩɪɢɩɢɫɵɜɚɸɬ�
©ɜɟɞɶɦɚɦª�� ɚ� ɛɨɥɟɟ� ɩɨɥɨɜɢɧɵ� ±� ������ ɫɱɢɬɚɸɬ� ɹɫɧɨɜɢɞɟɧɢɟ�
ɫɜɟɪɯɴɟɫɬɟɫɬɜɟɧɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɶ� ɱɟɥɨɜɟɤɚ� ɜɢɞɟɬɶ� ɩɪɨɲɥɨɟ� ɢ�
ɛɭɞɭɳɟɟ�ɞɪɭɝɢɯ��ȼ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɤɨɥɞɨɜɫɬɜɚ�ɜɟɪɹɬ�
������ɨɩɪɨɲɟɧɧɵɯ��ɥɢɰɚ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�±�������ɜ�����ɪɚɡɚ�ɱɚɳɟ��ɱɟɦ�
ɦɭɠɫɤɨɝɨ�±���������Ʉɚɠɞɵɣ�ɱɟɬɜɟɪɬɵɣ���������ɜɟɪɢɬ��ɱɬɨ�ɡɚɝɨɜɨɪɚɦɢ�
ɦɨɠɧɨ� ɜɵɥɟɱɢɬɶ� ɱɟɥɨɜɟɤɚ� ɨɬ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɚ� ������ ɭɛɟɠɞɟɧɵ�� ɱɬɨ�
ɩɨɪɱɭ� ɢ� ɫɝɥɚɡ� ɦɨɝɭɬ� ɜɵɥɟɱɢɬɶ� ɬɨɥɶɤɨ� ɦɚɝɢ�� ɤɨɥɞɭɧɵ�� ɰɟɥɢɬɟɥɢ� ɢ�
ɷɤɫɬɪɚɫɟɧɫɵ��ɉɪɢ�ɩɪɨɛɥɟɦɚɯ�ɫɨ�ɡɞɨɪɨɜɶɟɦ�ɭ�ɪɨɞɧɵɯ�ɢ�ɛɥɢɡɤɢɯ�±�������
ɱɟɥɨɜɟɤ�ɪɟɤɨɦɟɧɞɨɜɚɥɢ�ɛɵ�ɨɛɪɚɳɟɧɢɟ�ɤ�ɧɚɪɨɞɧɵɦ�ɰɟɥɢɬɟɥɹɦ��������
±�ɤ�©ɤɨɥɞɭɧɭ�ɢɥɢ�ɷɤɫɬɪɚɫɟɧɫɭª��ɚ������±�ɜ�ɫɥɭɱɚɟ�ɛɨɥɟɡɧɢ�ɩɪɢɧɢɦɚɬɶ�
©ɤɨɥɞɨɜɫɤɨɟ�ɡɟɥɶɟª��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɵɹɜɢɥɨ�
ɡɧɚɱɢɬɟɥɶɧɵɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɨɤɤɭɥɶɬɧɵɯ�ɭɛɟɠɞɟɧɢɣ�ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ�
Ȼɟɥɝɨɪɨɞɫɤɨɣ�ɨɛɥɚɫɬɢ�ɢ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɨɛɪɚɳɚɟɦɨɫɬɢ�ɡɚ�ɩɨɦɨɳɶɸ�
ɤ� ɚɞɟɩɬɚɦ� ɨɤɤɭɥɶɬɢɡɦɚ�� Ⱦɥɹ� ɩɨɜɵɲɟɧɢɹ� ɭɪɨɜɧɹ� ɨɫɜɟɞɨɦɥɟɧɧɨɫɬɢ�
ɧɚɫɟɥɟɧɢɹ�ɨ�ɫɭɳɧɨɫɬɢ�ɨɤɤɭɥɶɬɢɡɦɚ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɪɟɚɥɢɫɬɢɱɧɨɝɨ�
ɤ� ɧɟɦɭ� ɨɬɧɨɲɟɧɢɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɪɚɡɜɢɬɢɟ� ɩɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�
ɫɥɭɠɛɵ�ɢ�ɲɢɪɨɤɚɹ�ɫɚɧɢɬɚɪɧɨ�ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɚɹ�ɪɚɛɨɬɚ�
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%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��7KH�RFFXOW��7��3RGJDHYVND\D��������KDV�EHHQ�FRPSHWLWLYHO\�
LQWURGXFHG�LQWR�PHGLFDO�SUDFWLFH�HVSHFLDOO\�LQ�SV\FKLDWU\�UHFHQWO\��$PRQJ�
SHUVRQV�ZLWK�PHQWDO� GLVRUGHUV�PRUH� WKDQ� ���� DSSOLHG� WR� WKH� DGHSWV� RI�
RFFXOW� PHGLFLQH� �$�� %DFKHULNRY� HW� DO�� ������� 7KH� SRSXODULW\� RI� RFFXOW�
PHWKRGV�LV�RIWHQ�VXSSRUWHG�E\�JHQHUDO�SUDFWLWLRQHUV��3��5REHUWL�GL�6DUVLQD�
HW�DO���������,��,VHSSDWR�HW�DO���������DQG�E\�ZLGHVSUHDG�RFFXOW�EHOLHIV�DQG�
VXSHUVWLWLRQV� DPRQJ�SHRSOH�RI�YDULRXV�FRXQWULHV� �<��0XVVHPD��������/��
(PPHUWRQ�HW�DO���������3��3RVDG]NL�HW�DO����������$LP��7KH�GHYHORSPHQW�
RI� UHFRPPHQGDWLRQV� WR� UDLVH�DZDUHQHVV�DPRQJ� WKH�SRSXODWLRQ�DERXW� WKH�
QDWXUH� RI� WKH� RFFXOW� DQG� WKH� IRUPDWLRQ�RI� UHDOLVWLF� DWWLWXGH� WR� WKH� RFFXOW�

WKHUDSLHV�� 0DWHULDOV� DQG� PHWKRGV��$Q� DQRQ\PRXV� TXHVWLRQQDLUH� VXUYH\�
RI�����SHRSOH�DJHG����WR����\HDUV��QDPHO\�����IHPDOHV���������DQG�����
PDOHV� ��������ZDV�FRQGXFWHG��$�TXHVWLRQQDLUH�ZDV�SUHVHQWHG� LQFOXGLQJ�
���TXHVWLRQV�FRYHULQJ�IRXU�JURXSV�RI�LQGLFDWRUV��WKH�EHOLHI�LQ�WKH�RFFXOW��
DGGUHVVLQJ�WR�WKH�RFFXOWLVWV�DQG�EHOLHI� LQ�WKH�HI¿FDF\�RI� WUHDWPHQW��KDUP�
RU�EHQH¿W�IURP�WKH�RFFXOW��SHUVRQDO�DELOLWLHV�DQG�RSLQLRQV�DERXW�WKH�QDWXUH�
RI�WKH�RFFXOW�SKHQRPHQD���(YLGHQWLDO��LQWHUSUHWLYH�DQG�VWDWLVWLFDO�UHVHDUFK�
PHWKRGV�ZHUH�XVHG��5HVXOWV��,W�ZDV�HVWDEOLVKHG�WKDW�WKH�ODUJHVW�QXPEHU�RI�
UHVSRQGHQWV���������EHOLHYH�LQ�WKH�SRVVLELOLW\�RI�³]RPELH¿FDWLRQ´�HTXDOO\�
DPRQJ� PDOHV� DQG� IHPDOHV�� 1HDUO\� KDOI� �������� EHOLHYH� LQ� ³KRRGRR´�
DQG�³HYLO�H\H´��PRUH�RIWHQ�ZLWKLQ�IHPDOHV�±�����DQG�OHVV�PHQ�±�������
�Ȥ� �������S��������������RI�UHVSRQGHQWV�EHOLHYH�LQ�³EODFN�PDJLF´��������
RI� ZRPHQ� DQG� ������ RI� PHQ�� ������ RI� UHVSRQGHQWV� FRQYLQFHG� LQ� WKH�
UHDOLW\�RI�WHOHJQRVLV��������IHPDOHV�DQG�������PDOHV��Ȥ� �������S��������
,Q�ZLWFKFUDIW�EHOLHYH�DOPRVW�D�WKLUG�±�������RI�WKH�SRSXODWLRQ��ZRPHQ�DUH�
PRUH�RIWHQ�±�������� WKDQ�PHQ�±��������GLIIHUHQFHV�DUH�QRW�VWDWLVWLFDOO\�
LPSRUWDQW���0RUHRYHU�� DOPRVW� D� WKLUG�±�������RI� WKH�SRSXODWLRQ�EHOLHYH�
WKDW�LWV�XVDJH�FDQ�FDXVH�GLVHDVH��������±�³WR�PDQDJH�WKH�KXPDQ�PLQG´��
������±� WR� FDXVH� ORYH� VSHOO� DQG�������±� ³SXW� DQ� HYLO� VSHOO´�� ������RI�
UHVSRQGHQWV�VXIIHUHG�IURP�³KRRGRR´�RU�³HYLO�H\H´��DQG�DOPRVW� WKH�VDPH�
��������ZHUH�WUHDWHG�RQ�WKH�LPSDFW�RI�WKHVH�³RFFXOW�SKHQRPHQD´��6OLJKWO\�
OHVV�WKDQ�KDOI���������RI�UHVSRQGHQWV�DW�WKH�LQLWLDWLYH�RI�SDUHQWV�DSSOLHG�IRU�
KHOS�WR�WKH�DGHSWV�RI�WKH�RFFXOWLVP�LQ�FKLOGKRRG�DQG�PRUH�WKDQ�KDOI�RI�WKHP�
��������DSSOLHG�ODWHU�RQ�WKHLU�RZQ�LQLWLDWLYH��7KRVH�ZKR�GLGQ¶W�KDYH�VXFK�
H[SHULHQFH� LQ� FKLOGKRRG�ZHUH� RQO\� ����� �Ȥ� ��������� S ��������� RU� ��
WLPHV�OHVV��$OPRVW�D�WKLUG�RI�UHVSRQGHQWV��������DQG��������UHVSHFWLYHO\��
EHOLHYH�WKDW�WKH�RULJLQ�RI�WKH�³KRRGRR´�DQG�³HYLO�H\H´�LV�WKH�UHVXOW�RI�WKH�
XVH�RI�P\VWHULRXV�IRUFHV��7KLV�LV�DOVR�DWWULEXWHG�WR�©ZLWFKHVª�±�������RI�
UHVSRQGHQWV� DQG� ������ FRQVLGHU� WHOHJQRVLV� WR� EH� D� VXSHUQDWXUDO� DELOLW\�
RI�D�PDQ� WR�VHH� WKH�SDVW�DQG�IXWXUH�RI�RWKHUV��������RI� WKH� UHVSRQGHQWV�
EHOLHYH�LQ�WKHUDSHXWLF�HI¿FDF\�RI�ZLWFKFUDIW��IHPDOHV�±�������WKDW�LV�����
WLPHV�PRUH�WKDQ�PHQ�±���������(YHU\�IRXUWK�UHVSRQGHQW���������EHOLHYH�
WKDW� VSHOOV� FDQ� FXUH� D� SHUVRQ� IURP� WKH� GLVHDVH�� DQG� ������ EHOLHYH� WKDW�
RQO\�PDJLFLDQV��ZLWFKHV��KHDOHUV�DQG�SV\FKLFV�FDQ�GHVWUR\�VSHOOV��:KHQ�
KDYLQJ�KHDOWK�SUREOHPV�ZLWK�UHODWLYHV�DQG�IULHQGV�±�������RI�UHVSRQGHQWV�
ZRXOG�UHFRPPHQG�DGGUHVV�WR�WUDGLWLRQDO�KHDOHUV��������±�©WR�D�ZLWFK�RU�D�
SDUDQRUPDOLVWª��DQG������±�WR�WDNH�©D�ZLWFK¶V�EUHZª�LQ�FDVH�RI�VLFNQHVV��
&RQFOXVLRQ��7KXV��WKH�VWXG\�GHWHUPLQHG�D�VLJQL¿FDQW�SURSRUWLRQ�RI�RFFXOW�
EHOLHIV�DPRQJ�WKH�%HOJRURG�UHJLRQ�SRSXODWLRQ�DQG�D�KLJK�OHYHO�RI�DSSO\LQJ�
IRU�KHOS�WR�DGHSWV�RI�WKH�RFFXOW��7KH�GHYHORSPHQW�RI�SV\FKRORJLFDO�VHUYLFHV�
DQG� WKH� VRFLDO� DQG� KHDOWK� HGXFDWLRQ� DUH� VLJQL¿FDQW� LQ� UDLVLQJ� SXEOLF�
DZDUHQHVV�DERXW�WKH�QDWXUH�RI�WKH�RFFXOW�DQG�WKH�IRUPDWLRQ�RI�D�UHDOLVWLF�
DWWLWXGH�WRZDUG�LW�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�Ⱦ��ɋɩɢɪɢɧɚ
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɨɬɦɟɱɚɟɬɫɹ� ɩɨɜɵɲɟɧɧɵɣ� ɢɧɬɟɪɟɫ� ɤ�
ɢɡɭɱɟɧɢɸ� ɤɨɩɢɧɝ�ɩɨɜɟɞɟɧɢɟ�� ɤɨɬɨɪɨɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɫɬɪɚɬɟɝɢɹ�
ɞɟɣɫɬɜɢɹ� ɥɢɱɧɨɫɬɢ�� ɧɚɩɪɚɜɥɟɧɧɚɹ� ɧɚ� ɭɫɬɪɚɧɟɧɢɟ� ɢɥɢ� ɩɟɪɟɨɰɟɧɤɭ�
ɫɢɬɭɚɰɢɢ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ� ɭɝɪɨɡɵ�� ɉɨɥɭɱɟɧɵ� ɞɚɧɧɵɟ�� ɱɬɨ� ɭ�
ɩɫɢɯɢɱɟɫɤɢ� ɛɨɥɶɧɵɯ� ɜ� ɫɬɪɟɫɫɨɜɵɯ� ɫɢɬɭɚɰɢɹɯ� ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ�
ɫɤɥɨɧɧɨɫɬɶ� ɤ� ɭɯɨɞɭ� ɜ� ɛɨɥɟɡɧɶ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɫɨɫɬɨɹɧɢɹ�
ɛɟɫɩɨɦɨɳɧɨɫɬɢ� ɢ� ɫɨɰɢɚɥɶɧɨɣ� ɢɡɨɥɹɰɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɤɨɩɢɧɝ�ɫɬɪɚɬɟɝɢɣ� ɭ� ɛɨɥɶɧɵɯ� ɲɢɡɨɮɪɟɧɢɟɣ� ɧɟɨɞɧɨɡɧɚɱɧɵ�� ɚ� ɧɚ�
ɷɬɚɩɟ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ±� ɧɟɞɨɫɬɚɬɨɱɧɵ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɢɡɭɱɟɧɢɟ�ɤɨɩɢɧɝ�ɫɬɪɚɬɟɝɢɣ�
ɭ� ɛɨɥɶɧɵɯ� ɩɚɪɚɧɨɢɞɧɨɣ� ɲɢɡɨɮɪɟɧɢɣ� ɫ� ɜɵɪɚɠɟɧɧɵɦ� ɫɦɟɲɚɧɧɵɦ�
ɬɢɩɨɦ� ɞɟɮɟɤɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ�
ɜɤɥɸɱɟɧɵ� ��� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɛɨɥɶɧɵɯ� ɫ� ɞɢɚɝɧɨɡɨɦ�� ɩɚɪɚɧɨɢɞɧɚɹ�
ɲɢɡɨɮɪɟɧɢɹ�� ɧɟɩɪɟɪɵɜɧɨɟ� ɬɟɱɟɧɢɟ�� ɜɵɪɚɠɟɧɧɵɣ� ɫɦɟɲɚɧɧɨɝɨ� ɬɢɩɚ�
ɞɟɮɟɤɬ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ��������� ɝɨɞɚ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɢɥɚ� ɧɟ� ɦɟɧɟɟ� ��� ɥɟɬ�� Ⱦɥɹ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ�
ɩɪɢɦɟɧɟɧ� ɤɥɢɧɢɤɨ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɣ� ɦɟɬɨɞ� ɢ� ɦɟɬɨɞɢɤɚ�
©ɂɧɞɢɤɚɬɨɪ� ɤɨɩɢɧɝ�ɫɬɪɚɬɟɝɢɣª� Ⱦ�� Ⱥɦɢɪɯɚɧɚ� ɜ� ɚɞɚɩɬɚɰɢɢ� ɇ�Ⱥ��
ɋɢɪɨɬɵ�ɢ�ȼ�Ɇ��əɥɬɨɧɫɤɨɝɨ��Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭ�
ɨɛɫɥɟɞɭɟɦɵɯ� ɩɪɟɨɛɥɚɞɚɟɬ� ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� ɩɨ� ɲɤɚɥɟ� ©ɪɚɡɪɟɲɟɧɢɟ�
ɩɪɨɛɥɟɦª� ����� ɨɛɫɥɟɞɭɟɦɵɯ��� ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� ɩɨ� ɲɤɚɥɟ� ©ɩɨɢɫɤ�
ɫɨɰɢɚɥɶɧɨɣ� ɩɨɞɞɟɪɠɤɢª� ������� ɧɢɡɤɢɣ� ɢ� ɨɱɟɧɶ� ɧɢɡɤɢɣ� ɭɪɨɜɧɢ� ɩɨ�
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ɲɤɚɥɟ� ©ɢɡɛɟɝɚɧɢɟ� ɩɪɨɛɥɟɦª� ������� ȼɵɹɜɥɟɧɚ� ɩɪɹɦɚɹ� ɤɨɪɪɟɥɹɰɢɹ�
�U ������ɦɟɠɞɭ�ɲɤɚɥɚɦɢ�©ɪɚɡɪɟɲɟɧɢɟ�ɩɪɨɛɥɟɦª�ɢ�©ɩɨɢɫɤ�ɫɨɰɢɚɥɶɧɨɣ�
ɩɨɞɞɟɪɠɤɢª�� Ɉɛɧɚɪɭɠɟɧɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɚɞɚɩɬɢɜɧɵɟ�
ɢ� ɚɞɚɩɬɢɜɧɵɟ� ɜɚɪɢɚɧɬɵ� ɤɨɩɢɧɝ�ɫɬɪɚɬɟɝɢɣ� ɜ� ɨɛɫɥɟɞɭɟɦɨɣ� ɝɪɭɩɩɟ��
ȼɵɜɨɞɵ�� Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɥɢɬɟɪɚɬɭɪɧɵɯ�
ɞɚɧɧɵɯ�ɨ�ɜɵɫɨɤɨɦ�ɭɪɨɜɧɟ�ɢɡɛɟɝɚɧɢɹ�ɩɪɨɛɥɟɦ�ɭ�ɛɨɥɶɧɵɯ�ɲɢɡɨɮɪɟɧɢɟɣ��
ɉɪɢɱɢɧɚɦɢ� ɷɬɨɝɨ� ɦɵ� ɜɢɞɢɦ� ɧɟɚɞɚɩɬɢɪɨɜɚɧɧɨɫɬɶ� ɦɟɬɨɞɢɤɢ�
©ɂɧɞɢɤɚɬɨɪ� ɤɨɩɢɧɝ�ɫɬɪɚɬɟɝɢɣª� Ⱦ�� Ⱥɦɢɪɯɚɧɚ� ɞɥɹ� ɩɪɢɦɟɧɟɧɢɹ� ɭ�
ɞɟɮɟɤɬɧɵɯ�ɛɨɥɶɧɵɯ�

$33/,&$7,21�2)�7+(�0(7+2'�©,1',&$725�2)�&23,1*�
675$7(*,(6ª�,1�6&+,=23+5(1,&�3$7,(176
$�9��6KRUQLNRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�'��6SLULQD
7KH�'QHSURSHWURYVN�6WDWH�0HGLFDO�$FDGHP\��'QHSURSHWURYVN��8NUDLQH

,QWURGXFWLRQ��,Q�UHFHQW�\HDUV�WKHUH�KDV�EHHQ�LQFUHDVHG�LQWHUHVW�LQ�WKH�VWXG\�
RI�FRSLQJ�EHKDYLRU��ZKLFK�LV�GH¿QHG�DV�WKH�DFWLRQ�RI�WKH�LQGLYLGXDO�VWUDWHJ\�
DLPHG�DW�HOLPLQDWLQJ�RU� UHDVVHVV� WKH�VLWXDWLRQ�SV\FKRORJLFDO� WKUHDWV��7KH�
GDWD� WKDW� WKH�PHQWDOO\� LOO� LQ� VWUHVVIXO� VLWXDWLRQV� IRXQG�SURSHQVLW\� WR�FDUH�
GLVHDVH�ZLWK�WKH�IRUPDWLRQ�RI�WKH�VWDWH�RI�KHOSOHVVQHVV�DQG�VRFLDO�LVRODWLRQ��
7KH�UHVXOWV�RI�VWXGLHV�RI�FRSLQJ�VWUDWHJLHV�LQ�SDWLHQWV�ZLWK�VFKL]RSKUHQLD�
DUH�DPELJXRXV��EXW�RQ�VWDJH�FKURQLF�FRXUVH�RI�WKH�GLVHDVH�±�LQVXI¿FLHQW��
$LP��$LP�RI�WKLV�VWXG\�ZDV�WR�H[DPLQH�WKH�FRSLQJ�VWUDWHJLHV�LQ�SDWLHQWV�
ZLWK� VHYHUH�SDUDQRLG�VFKL]RSKUHQLD�PL[HG� W\SH�RI�GHIHFW��0DWHULDOV�DQG�
PHWKRGV��7KH�VWXG\�LQFOXGHG����KRVSLWDOL]HG�SDWLHQWV�ZLWK�D�GLDJQRVLV�RI�
SDUDQRLG� VFKL]RSKUHQLD�� FRQWLQXRXV� ÀRZ�� H[SUHVVHG� PL[HG� W\SH� GHIHFW��
7KH�PHGLDQ�DJH�ZDV����������\HDUV��'LVHDVH�GXUDWLRQ�ZDV�QRW� OHVV� WKDQ�
��� \HDUV�� 6XUYH\� ZDV� DSSOLHG� WR� FOLQLFDO�SV\FKRSDWKRORJLFDO� PHWKRG�
DQG� WHFKQLTXH� RI� ©,QGLFDWLRQ� RI� FRSLQJ� VWUDWHJLHVª� E\� '�� $PLUKDQ� LQ�
DGDSWDWLRQ�E\�1�$��6LURWD�DQG�9�0��<DOWRQVNL\��0DWKHPDWLFDO�SURFHVVLQJ�
ZDV� FDUULHG� RXW� XVLQJ� WKH�PHWKRGV� RI� QRQSDUDPHWULF� VWDWLVWLFV�� 5HVXOWV��
7KH�VWXG\� IRXQG� WKDW� WKH�DYHUDJH� OHYHO�RI� WKH�VXUYH\HG�SUHGRPLQDWHV� LQ�
WHUPV�RI�©SUREOHP�VROYLQJª� �����VXUYH\HG��� WKH�DYHUDJH� OHYHO� LQ� WHUPV�
RI�©VHDUFK� IRU� VRFLDO� VXSSRUWª� ������DQG� ORZ�DQG�YHU\� ORZ� OHYHOV�RQ�D�
VFDOH�RI�©DYRLGLQJ�SUREOHPVª��������$�GLUHFW�FRUUHODWLRQ��U ������EHWZHHQ�
WKH� VFDOHV� ©SUREOHP� VROYLQJª� DQG� ©VHDUFK� IRU� VRFLDO� VXSSRUWª�� )RXQG�
WKH� SUHYDOHQFH� RI� UHODWLYHO\� DGDSWLYH� DQG� DGDSWLYH� YDULDQWV� RI� FRSLQJ�
VWUDWHJLHV� LQ� WKH� WDUJHW�JURXS��&RQFOXVLRQ��7KH� VWXG\� UHVXOWV�GLIIHU� IURP�
SXEOLVKHG�GDWD�RQ� WKH�KLJK�OHYHO�DYRLGDQFH�RI�SUREOHPV� LQ�SDWLHQWV�ZLWK�
VFKL]RSKUHQLD��7KH�UHDVRQV�IRU�WKLV�ZH�VHH�XQDGMXVWHG�PHWKRG�©,QGLFDWLRQ�
RI�FRSLQJ�VWUDWHJLHVª�E\�'��$PLUKDQ�IRU�XVH�LQ�SDWLHQWV�ZLWK�GHIHFWLYH�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɏȺɊȺɄɌȿɊɂɋɌɂɄ�ɂȽɊɈȼɈȽɈ�
ɉȺɌɌȿɊɇȺ�ɂ�ɉɋɂɏɈɉȺɌɈɅɈȽɂɑȿɋɄɈɃ�ɋɌɊɍɄɌɍɊɕ�
ɉɊɈȻɅȿɆɇɈȽɈ�ȽȿɆȻɅɂɇȽȺ�ɍ�ɄɅɂȿɇɌɈȼ�
ȻɍɄɆȿɄȿɊɋɄɂɏ�ɄɈɇɌɈɊ�ɉɊɈɆɕɒɅȿɇɇɈȽɈ�ɐȿɇɌɊȺ�
ɊȿɋɉɍȻɅɂɄɂ�ɄȺɁȺɏɋɌȺɇ��ɇȺ�ɉɊɂɆȿɊȿ�ȽɈɊɈȾȺ�
ɉȺȼɅɈȾȺɊ�
Ɇ�ȼ��ɉɪɢɥɭɰɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɋ�ɇ��Ɇɨɥɱɚɧɨɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɟɦɟɣ��Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɉɨɫɥɟ� ɜɫɬɭɩɥɟɧɢɹ� ɜ� ɫɢɥɭ� ɡɚɤɨɧɚ� ©Ɉɛ� ɢɝɨɪɧɨɦ� ɛɢɡɧɟɫɟª�
ɜ� ����� ɝ�� ɢ� ɡɚɤɪɵɬɢɹ� ɤɚɡɢɧɨ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɟɫɩɭɛɥɢɤɢ� Ʉɚɡɚɯɫɬɚɧ�
ɩɪɨɢɡɨɲɥɨ�ɩɨɫɬɟɩɟɧɧɨɟ�ɢɡɦɟɧɟɧɢɟ�ɪɵɧɤɚ�ɢɝɪɨɜɵɯ�ɭɫɥɭɝ��ȼ�ɬɟɱɟɧɢɟ�
ɩɨɫɥɟɞɧɢɯ� �� ɥɟɬ� ɩɨɩɭɥɹɪɧɨɫɬɶ� ɧɚɛɪɚɥɢ� ɛɭɤɦɟɤɟɪɫɤɢɟ� ɤɨɧɬɨɪɵ��
ɱɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɨɝɪɚɧɢɱɟɧɢɟɦ� ɧɚ� ɭɫɬɚɧɨɜɤɭ� ɢɝɪɨɜɵɯ� ɚɜɬɨɦɚɬɨɜ�
ɜ� ɭɱɪɟɠɞɟɧɢɹɯ� ɢ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ� ɤɚɱɟɫɬɜɨɦ� ɩɪɨɜɚɣɞɟɪɨɜ�
ɢɝɪɨɜɵɯ� ɂɧɬɟɪɧɟɬ�ɭɫɥɭɝ�� ɋɬɚɜɤɢ� ɧɚ� ɫɩɨɪɬɢɜɧɵɟ� ɫɨɛɵɬɢɹ� ɹɜɥɹɸɬɫɹ�
ɩɨɬɟɧɰɢɚɥɶɧɵɦ� ɢɫɬɨɱɧɢɤɨɦ� ɢɝɪɨɜɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɢ� ɟɟ� ɩɚɝɭɛɧɵɯ�
ɩɨɫɥɟɞɫɬɜɢɣ�� ɗɬɨ� ɨɫɨɛɟɧɧɨ� ɚɤɬɭɚɥɶɧɨ� ɞɥɹ� ɤɪɭɩɧɵɯ� ɝɨɪɨɞɨɜ� ±�
ɩɪɨɦɵɲɥɟɧɧɵɯ� ɰɟɧɬɪɨɜ� ɫ� ɜɵɫɨɤɢɦ� ɭɞɟɥɶɧɵɦ� ɜɟɫɨɦ� ɦɨɥɨɞɨɝɨ�
ɫɨɰɢɚɥɶɧɨ� ɚɤɬɢɜɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɪɢɫɤɨɜ�ɜɨɜɥɟɱɟɧɢɹ�ɜ�ɢɝɪɨɜɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ�� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɢɝɪɨɜɨɝɨ�
ɩɨɜɟɞɟɧɢɹ�ɢ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɩɪɨɛɥɟɦɧɨɝɨ�ɝɟɦɛɥɢɧɝɚ�
ɭ� ɩɨɫɟɬɢɬɟɥɟɣ� ɛɭɤɦɟɤɟɪɫɤɢɯ� ɤɨɧɬɨɪ� ɝ�� ɉɚɜɥɨɞɚɪ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ� ɚɧɨɧɢɦɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ��� ɤɥɢɟɧɬɚ� ɜ�
�� ɛɭɤɦɟɤɟɪɫɤɢɯ� ɤɨɧɬɨɪɚɯ� ɝ�� ɉɚɜɥɨɞɚɪɚ�� Ɇɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɤɥɢɧɢɤɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ� �©Ʉɚɧɚɞɫɤɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ɩɪɨɛɥɟɦɧɨɝɨ�
ɝɟɦɛɥɢɧɝɚ�±�&3*,ª��ɨɩɪɨɫɧɢɤ�©ȼɵɪɚɠɟɧɧɨɫɬɢ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɨɣ�
ɫɢɦɩɬɨɦɚɬɢɤɢ� ±� 6&/����5ª��� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� �ɨɩɢɫɚɬɟɥɶɧɚɹ�
ɫɬɚɬɢɫɬɢɤɚ�� $129$�� ɤɪɢɬɟɪɢɣ� Ȥ����� ɋ� ɩɨɦɨɳɶɸ� ɬɟɫɬɚ� &3*,� ɜɫɟ�
ɨɩɪɨɲɟɧɧɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɬɪɢ� ɝɪɭɩɩɵ�� ɝɪɭɩɩɚ� �� ±� ɝɪɭɩɩɚ�
ɧɢɡɤɨɝɨ� ɪɢɫɤɚ� ���� ɱɟɥɨɜɟɤ��� ɝɪɭɩɩɚ� �� ±� ɝɪɭɩɩɚ� ɫɪɟɞɧɟɝɨ� ɪɢɫɤɚ� ����

ɱɟɥɨɜɟɤɚ��� ɝɪɭɩɩɚ� �� ±� ɝɪɭɩɩɚ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ� ���� ɱɟɥɨɜɟɤ��� ɉɨ�
ɩɨɥɨɜɨɦɭ�ɩɪɢɡɧɚɤɭ�ɬɪɢ�ɝɪɭɩɩɵ�ɛɵɥɢ�ɫɨɩɨɫɬɚɜɢɦɵ�ɫɨ�ɡɧɚɱɢɬɟɥɶɧɵɦ�
ɩɪɟɜɚɥɢɪɨɜɚɧɢɟɦ�ɦɭɠɱɢɧ��������������������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɜɫɟɯ�
ɨɩɪɨɲɟɧɧɵɯ� ɫɨɫɬɚɜɢɥ� ���������� ɝɨɞɚ�� Ⱦɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ� ɩɨ�
ɜɨɡɪɚɫɬɭ�ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ�ɧɟ�ɜɵɹɜɥɟɧɨ��S ������������ɨɩɪɨɲɟɧɧɵɯ�
ɢɦɟɥɢ�ɫɪɟɞɧɟɟ�ɫɩɟɰɢɚɥɶɧɨɟ�ɨɛɪɚɡɨɜɚɧɢɟ��������ɩɨɫɟɬɢɬɟɥɟɣ�ɤɨɧɬɨɪ�
ɛɵɥɢ�ɬɪɭɞɨɭɫɬɪɨɟɧɵ�ɩɨ�ɪɚɛɨɱɢɦ�ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ��ɜ�ɝɪɭɩɩɚɯ�ɢɝɪɨɤɨɜ�
ɫɪɟɞɧɟɝɨ�ɢ�ɜɵɫɨɤɨɝɨ�ɪɢɫɤɚ�ɛɵɥ�ɜɵɫɨɤ�ɩɪɨɰɟɧɬ�ɛɟɡɪɚɛɨɬɧɵɯ� �������
ɜ� ɝɪɭɩɩɟ� ��� ���� ɜ� ɝɪɭɩɩɟ� �� ɩɪɨɬɢɜ� ����� ɜ� ɝɪɭɩɩɟ� ���� ɋɪɟɞɢ� ɜɫɟɯ�
ɨɩɪɨɲɟɧɧɵɯ� ɱɚɳɟ� ɩɪɟɨɛɥɚɞɚɥɢ� ɨɞɢɧɨɤɢɟ� ɥɸɞɢ� ��������� Ƚɪɭɩɩɵ� ��
ɢ��� ɨɬɥɢɱɚɥɢɫɶ� ɜɵɫɨɤɢɦ�ɩɪɨɰɟɧɬɨɦ�ɪɚɡɜɨɞɨɜ� �������ɢ�����ɩɪɨɬɢɜ�
������ ɜ� ɝɪɭɩɩɟ� ���� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɟɳɟɧɢɟ� ɛɭɤɦɟɤɟɪɫɤɢɯ� ɤɨɧɬɨɪ�
ɹɜɥɹɥɨɫɶ� ɭɫɬɨɣɱɢɜɵɦ� ɩɚɬɬɟɪɧɨɦ� ɢɝɪɨɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɞɥɹ� ɜɫɟɯ�
ɨɩɪɨɲɟɧɧɵɯ��ɋɬɚɠ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɫɬɚɜɨɤ�ɫɪɟɞɢ�ɧɢɯ�ɫɨɫɬɚɜɢɥ���������
ɦɟɫɹɰɟɜ�� ɧɚɪɚɫɬɚɹ� ɜ� ɝɪɭɩɩɚɯ� ɫɪɟɞɧɟɝɨ� ɢ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ� �ɪ �������
ɑɚɫɬɨɬɚ� ɩɨɫɟɳɟɧɢɹ� ɤɨɧɬɨɪ� ɜ� ɬɟɱɟɧɢɟ� ɦɟɫɹɰɚ� ɫɪɟɞɢ� ɜɫɟɯ� ɤɥɢɟɧɬɨɜ�
ɫɨɫɬɚɜɢɥɚ���������ɪɚɡ�ɜ�ɦɟɫɹɰ�ɫ�ɪɨɫɬɨɦ�ɜ�ɝɪɭɩɩɚɯ���ɢ����ɪ ��������Ɉ�
ɩɚɝɭɛɧɨɫɬɢ� ɢɝɪɨɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɢ� ɜɵɫɨɤɢɟ� ɰɢɮɪɵ�
ɫɪɟɞɧɢɯ� ɫɬɚɜɨɤ� ���������������� ɬɟɧɝɟ� �ɬɝ���� ɦɚɤɫɢɦɚɥɶɧɵɯ� ɫɬɚɜɨɤ�
����������������ɬɝ���ɫɭɦɦ�ɦɚɤɫɢɦɚɥɶɧɵɯ�ɩɪɨɢɝɪɵɲɟɣ�����������������
ɬɝ���ɗɬɢ�ɩɨɤɚɡɚɬɟɥɢ�ɩɪɟɜɚɥɢɪɨɜɚɥɢ�ɜ�ɝɪɭɩɩɚɯ�ɫ�ɪɢɫɤɚɦɢ�ɩɚɝɭɛɧɨɣ�ɢɝɪɵ�
�ɪ��������ȼ�ɤɚɱɟɫɬɜɟ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɞɥɹ�ɢɝɪɵ�ɭɱɚɫɬɧɢɤɢ�
ɝɪɭɩɩɵ� �� ɱɚɳɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɚɪɦɚɧɧɵɟ� ɞɟɧɶɝɢ� ɢ� ɫɫɭɞɵ� ɞɪɭɡɟɣ�� ȼ�
ɝɪɭɩɩɚɯ���ɢ���ɧɚ�ɫɬɚɜɤɢ�ɬɪɚɬɢɥɢɫɶ�ɡɚɪɚɛɨɬɧɚɹ�ɩɥɚɬɚ��ɞɨɯɨɞɵ�ɱɥɟɧɨɜ�
ɫɟɦɶɢ�ɢ�ɤɪɟɞɢɬɵ�ɛɚɧɤɨɜ��ɪ���������ɉɪɢɹɬɧɨɟ�ɜɪɟɦɹɩɪɟɩɪɨɜɨɠɞɟɧɢɟ��
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɡɚɪɚɛɨɬɨɤ�ɛɵɥɢ�ɜɟɞɭɳɢɦɢ�ɦɨɬɢɜɚɦɢ�ɢɝɪɵ�ɜ�ɝɪɭɩɩɟ�
���ɜ�ɝɪɭɩɩɚɯ���ɢ���ɧɚɡɵɜɚɥɢɫɶ�ɚɡɚɪɬ�ɢ�ɭɥɭɱɲɟɧɢɟ�ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɝɨ�
ɫɚɦɨɱɭɜɫɬɜɢɹ� �ɪ �������� Ƚɪɭɩɩɵ� �� ɢ� �� ɨɛɧɚɪɭɠɢɥɢ� ɞɨɫɬɨɜɟɪɧɨ�
ɜɵɫɨɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɧɟɜɪɨɬɢɱɟɫɤɨɝɨ� ɪɟɝɢɫɬɪɚ� ɩɨ� ɲɤɚɥɚɦ� 6&/�
���5�� ɫɨɦɚɬɢɡɚɰɢɹ�� ɨɛɫɟɫɫɢɜɧɨɫɬɶ�ɤɨɦɩɭɥɶɫɢɜɧɨɫɬɶ�� ɬɪɟɜɨɠɧɨɫɬɶ��
ɜɪɚɠɞɟɛɧɨɫɬɶ�� ɮɨɛɢɱɟɫɤɚɹ� ɬɪɟɜɨɠɧɨɫɬɶ�� ɩɚɪɚɧɨɣɹɥɶɧɨɫɬɶ�� ɨɛɳɢɣ�
ɢɧɞɟɤɫ�ɬɹɠɟɫɬɢ�ɫɢɦɩɬɨɦɨɜ��ɪ���������ɇɚɢɛɨɥɶɲɟɣ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɩɪɢ�
ɪɢɫɤɨɜɚɧɧɨɣ�ɢɝɪɟ�ɞɨɫɬɢɝɚɥɢ�ɚɤɬɭɚɥɶɧɵɟ�ɫɢɦɩɬɨɦɵ�ɚɫɬɟɧɢɱɟɫɤɨɝɨ�ɢ�
ɬɪɟɜɨɠɧɨ�ɮɨɛɢɱɟɫɤɨɝɨ�ɤɪɭɝɨɜ��ɩɨɬɟɧɰɢɪɭɹɫɶ�ɫɢɦɩɬɨɦɚɦɢ�ɞɢɫɫɨɦɧɢɢ��
ɧɚɪɭɲɟɧɢɟɦ� ɩɢɳɟɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ�� ɬɪɚɧɡɢɬɨɪɧɵɦɢ� ɢɞɟɹɦɢ� ɜɢɧɵ�
�ɪ��������� ȼɵɜɨɞɵ�� ɍ� ɤɥɢɟɧɬɨɜ� ɛɭɤɦɟɤɟɪɫɤɢɯ� ɤɨɧɬɨɪ� ɝ�� ɉɚɜɥɨɞɚɪɚ��
ɨɛɧɚɪɭɠɢɜɚɸɳɢɯ� ɪɢɫɤɢ� ɜɨɜɥɟɱɟɧɢɹ� ɜ� ɢɝɪɨɜɭɸ� ɡɚɜɢɫɢɦɨɫɬɶ��
ɜɵɹɜɥɟɧɵ�ɩɚɝɭɛɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢɝɪɨɜɨɝɨ�ɩɚɬɬɟɪɧɚ�ɫ�ɬɪɭɞɧɨɫɬɹɦɢ�
ɚɞɚɩɬɚɰɢɢ�ɜ�ɫɨɰɢɚɥɶɧɨɣ�ɫɮɟɪɟ��Ⱦɥɹ�ɩɪɨɛɥɟɦɧɵɯ�ɢɝɪɨɤɨɜ�ɯɚɪɚɤɬɟɪɧɵ�
ɚɤɬɭɚɥɶɧɵɟ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�ɫɢɦɩɬɨɦɵ�ɧɟɜɪɨɬɢɱɟɫɤɨɝɨ�ɪɟɝɢɫɬɪɚ�
ɫ� ɚɤɰɟɧɬɨɦ� ɧɚ� ɚɫɬɟɧɢɸ� ɢ� ɬɪɟɜɨɠɧɨ�ɮɨɛɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ��
ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ�ɞɢɫɫɨɦɧɢɟɣ��ɧɚɪɭɲɟɧɢɹɦɢ�ɩɢɳɟɜɨɝɨ�ɩɨɜɟɞɟɧɢɹ�
ɢ�ɩɪɟɯɨɞɹɳɢɦɢ�ɢɞɟɹɦɢ�ɜɢɧɵ�

5(6($5&+�2)�7+(�*$0(�3$77(51¶6�&+$5$&7(5,67,&6�
$1'�7+(�36<&+23$7+2/2*,&$/�6758&785(�2)�
352%/(0�*$0%/,1*�$021*�&/,(176�2)�%22.0$.(5�
2)),&(6�,1�.$=$.+67$1�,1'8675,$/�&(17(5��21�7+(�
(;$03/(�2)�7+(�&,7<�2)�3$9/2'$5�
0�9��3ULOXWVND\D
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�6�1��0ROFKDQRY
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��$IWHU�UHDOL]DWLRQ�WKH�³*DPEOLQJ�EXVLQHVV´�/DZ�LQ������DQG�
WKH�FORVXUH�RI�FDVLQRV�WKHUH�ZDV�D�JUDGXDO�FKDQJH�LQ�WKH�JDPLQJ�VHUYLFH�
PDUNHW�RI�.D]DNKVWDQ��)RU���UHFHQW�\HDUV�ERRNPDNHU�RI¿FHV�KDYH�JDLQHG�
SRSXODULW\�GXH�WR�WKH�UHVWULFWLRQ�RQ�WKH�RI¿FLDO�LQVWDOODWLRQ�RI�VORW�PDFKLQHV�
DQG�SRRU�TXDOLW\�RI�RQOLQH�JDPLQJ�VHUYLFH�SURYLGHUV��%HW�RQ�VSRUWLQJ�HYHQWV�
LV�D�SRWHQWLDO�VRXUFH�RI�JDPEOLQJ�DGGLFWLRQ�DQG�LWV�KDUPIXO�HIIHFWV��7KLV�LV�
HVSHFLDOO\�WUXH�IRU�ODUJH�FLWLHV�±�LQGXVWULDO�FHQWHUV�ZLWK�D�KLJK�SURSRUWLRQ�RI�
VRFLDO�DFWLYH�SRSXODWLRQ��$LP��([DPLQH�WKH�ULVN�RI�LQYROYLQJ�LQ�JDPEOLQJ�
DGGLFWLRQ��FKDUDFWHULVWLFV�RI�SOD\�EHKDYLRU�DQG�SV\FKRSDWRORJLFDO�VWUXFWXUH�
RI� SUREOHP� JDPEOLQJ� YLVLWRUV� RI� 3DYORGDU� ERRNPDNHU� RI¿FHV��0DWHULDOV�
DQG� PHWKRGV�� $QRQ\PRXV� TXHVWLRQLQJ� RI� ��� FOLHQWV� ZDV� FDUULHG� RXW�
LQ� �� ERRNPDNHU� RI¿FHV� LQ� WKH� FLW\� RI� 3DYORGDU�� 0HWKRGV�� FOLQLF� DQG�
SV\FKRORJLFDO� �&DQDGLDQ� 3UREOHP� *DPEOLQJ� ,QGH[� �&3*,��� 6\PSWRP�
&KHFNOLVW����5HYLVHG� �6&/����5��� VWDWLVWLFDO� �GHVFULSWLYH� VWDWLVWLFV��
$129$�� FULWHULRQ� Ȥ���� 8VLQJ� &3*,� WKH� LQWHUZHHV� ZHUH� GLYLGHG� LQWR� ��
JURXSV��JURXS���±�ORZ�ULVN�JURXS�����PHPEHUV���JURXS���±�PHGLXP�ULVN�
JURXS�����PHPEHUV���JURXS���±�KLJK�ULVN�JURXS�����PHPEHUV���%\�VH[�WKUHH�
JURXSV�ZHUH�FRPSDUDEOH�ZLWK� VLJQL¿FDQW�SUHGRPLQDQFH�RI�PHQ� ��������
������������7KH� DYHUDJH� DJH�RI� WKH� UHVSRQGHQWV�ZDV�����������\HDUV��
7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFHV�LQ�DJH�EHWZHHQ�WKH�JURXSV��S ��������
����RI� UHVSRQGHQWV� KDG� VHFRQGDU\� VSHFLDO� HGXFDWLRQ�� ������RI� YLVLWRUV�
ZHUH�HPSOR\HG�DV�ZRUNHUV��LQ�JURXSV�RI�PHGLXP�DQG�KLJK�ULVN�WKHUH�ZDV�
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KLJK�XQHPSOR\PHQW�UDWH��������LQ�JURXS�������LQ�JURXS���FRPSDUHG�ZLWK�
�����LQ�JURXS�����$PRQJ�DOO� UHVSRQGHQWV� LQFUHDVLQJO\�GRPLQDWHG�VLQJOH�
SHRSOH����������*URXSV���DQG���GLIIHUHG�LQ�KLJK�GLYRUFH�UDWH��������DQG�
����YHUVXV�������LQ�JURXS�����5HVXOWV��9LVLWLQJ�ERRNPDNHU�RI¿FHV�ZDV�
VWDEOH� SDWWHUQ� RI� SOD\� EHKDYLRU� IRU� DOO� UHVSRQGHQWV�� ([SHULHQFH� RI� UDWHV�
LPSOHPHQWDWLRQ�DPRQJ�WKHP�ZDV���������PRQWKV��JURZLQJ� LQ�JURXSV�RI�
PLGGOH� DQG� KLJK�ULVN� �S ������� )UHTXHQF\� RI� RI¿FHV¶� YLVLWV� SHU� PRQWK�
DPRQJ�DOO�FXVWRPHUV�ZDV���������WLPHV�D�PRQWK�ZLWK�DQ�LQFUHDVH�LQ�JURXSV�
��DQG����S ��������7KH�KDUPIXOQHVV�RI�SOD\�EHKDYLRU�ZDV�HYLGHQFHG�E\�
WKH� KLJK� QXPEHUV� RI� DYHUDJH� UDWHV� ���������������� WHQJH� �WJ���� WKH�
PD[LPXP� UDWHV� ���������������� WJ��� WKH�PD[LPXP� DPRXQWV� RI� GHIHDWV�
���������������� WJ��� 7KHVH� LQGLFDWRUV� SUHYDLOHG� LQ� JURXSV� ZLWK� ULVN� RI�
KDUPIXO�JDPHV��S��������$V�PDWHULDO�VRXUFHV�IRU�JDPH�WKH�SDUWLFLSDQWV�RI�
JURXS���PRUH�RIWHQ�XVHG�SRFNHW�PRQH\�DQG�ORDQV�RI�IULHQGV��,Q�JURXSV���
DQG���WKH�VDODU\��WKH�LQFRPH�RI�IDPLO\�PHPEHUV�DQG�WKH�FUHGLWV�RI�EDQNV�
ZHUH� VSHQW� IRU� UDWHV� �ɪ��������� 3OHDVDQW� SDVWLPH�� DGGLWLRQDO� HDUQLQJV�
ZHUH�OHDGLQJ�PRWLYHV�RI�JDPH�LQ�JURXS����LQ�JURXSV���DQG���SDVVLRQ�DQG�
LPSURYHPHQW� RI� SV\FKRSK\VLFDO� KHDOWK� �ɪ ������� ZHUH� FDOOHG�� *URXSV�
��DQG���IRXQG�VLJQL¿FDQWO\�KLJK�OHYHOV�RI�QHXURWLF�UHJLVWHU�RQ�WKH�VFDOHV�
RI� 6&/����5�� VRPDWL]DWLRQ�� REVHVVLYH�FRPSXOVLYH�� DQ[LHW\�� KRVWLOLW\��
SKRELF�DQ[LHW\��SDUDQRLG� LGHDWLRQ��JOREDO�ZHOOQHVV� LQGH[��ɪ���������7KH�
JUHDWHVW�H[SUHVVLYHQHVV�DW�ULVN\�JDPH�UHDFKHG�DFWXDO�V\PSWRPV�RI�DVWKHQLF�
DQG� DQ[LHW\�SKRELF� FLUFOHV�� DPSOLI\LQJ� E\� GLVVRPQLD�� HDWLQJ� GLVRUGHUV��
WUDQVLHQW�LGHDV�RI�JXLOW��S���������&RQFOXVLRQ��7KH�FOLHQWV�RI�ERRNPDNHU�
RI¿FHV� LQ� 3DYORGDU�ZLWK� ULVNV� RI� LQYROYHPHQW� LQ� JDPH� GHSHQGHQFH� KDG�
KDUPIXO�FKDUDFWHULVWLFV�RI�D�JDPH�SDWWHUQ�LQ�FRPELQDWLRQ�ZLWK�GLI¿FXOWLHV�
RI�DGDSWDWLRQ� LQ� WKH�VRFLDO�VSKHUH��)RU�SUREOHP�SOD\HUV� LW�ZDV� W\SLFDO� WR�
KDYH� DFWXDO� SV\FKRSDWKRORJLFDO� V\PSWRPV� RI� WKH� QHXURWLF� UHJLVWHU� ZLWK�
HPSKDVLV� RQ� DVWKHQLD� DQG� DQ[LHW\�SKRELF� GLVRUGHUV�� DFFRPSDQLHG� E\�
GLVVRPQLD��HDWLQJ�GLVRUGHUV�DQG�WUDQVLHQW�LGHDV�RI�JXLOW�

ɊȺɋɋɌɊɈɃɋɌȼȺ�ɇȿɉɋɂɏɈɌɂɑȿɋɄɈȽɈ�ɍɊɈȼɇə�ɋɊȿȾɂ�
ɋɌɍȾȿɇɌɈȼ�ȼɕɋɒɂɏ�ɍɑȿȻɇɕɏ�ɁȺȼȿȾȿɇɂɃ�ɝ��ɄȺɁȺɇɖ
ȿ�ɋ��əɤɨɜɥɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ʌ�Ʉ��Ƚɚɥɢɭɥɥɢɧɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɨɛɭɫɥɨɜɥɟɧɚ� ɪɨɫɬɨɦ� ɱɢɫɥɚ�
ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɧɟɩɫɢɯɨɬɢɱɟɫɤɨɝɨ� ɭɪɨɜɧɹ� ɜ� ɫɨɜɪɟɦɟɧɧɨɦ�
ɨɛɳɟɫɬɜɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�
ɫɢɦɩɬɨɦɨɜ�ɧɟɩɫɢɯɨɬɢɱɟɫɤɨɝɨ�ɭɪɨɜɧɹ�ɢ�ɜɥɢɹɧɢɟ�ɧɚ�ɢɯ�ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɫɨɰɢɚɥɶɧɵɯ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɞɥɹ� ɪɚɧɧɟɣ� ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɩɨɝɪɚɧɢɱɧɵɯ� ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɇɚɬɟɪɢɚɥɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɨɛɫɥɟɞɨɜɚɧ� ��� ɫɬɭɞɟɧɬ� 9� ɤɭɪɫɚ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ� ɢ�
ɤɥɢɧɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ɩɨ�ɫɨɝɥɚɫɢɸ�ɫɬɭɞɟɧɬɨɜ���Ɇɟɬɨɞɵ��
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ�� ɤɥɢɧɢɱɟɫɤɢɣ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɱɚɫɬɨɬɚ�ɫɢɦɩɬɨɦɨɜ�ɪɚɫɫɬɪɨɣɫɬɜ�ɬɪɟɜɨɠɧɨɝɨ�ɫɩɟɤɬɪɚ�
ɫɨɫɬɚɜɥɹɟɬ�������ɢɡ�ɧɢɯ�ɚɧɚɥɨɝɢ�ɫɢɦɩɬɨɦɨɜ�±�������ɫɢɦɩɬɨɦɵ�±�������
Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɫɢɦɩɬɨɦɨɜ� ɞɟɩɪɟɫɫɢɜɧɨɝɨ� ɪɟɝɢɫɬɪɚ� ɫɨɫɬɚɜɥɹɟɬ�
������� ɢɡ� ɧɢɯ� ɚɧɚɥɨɝɢ� ɫɢɦɩɬɨɦɨɜ� ±� ������ ɫɢɦɩɬɨɦɵ� ±� �������
Ⱥɫɬɟɧɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ� ɜɵɹɜɥɟɧɵ� ɭ� ������ ɨɛɫɥɟɞɨɜɚɧɧɵɯ�� ɢɡ�
ɧɢɯ�ɚɧɚɥɨɝɢ�ɫɢɦɩɬɨɦɨɜ�±�ɭ�������ɫɢɦɩɬɨɦɵ�±�ɭ��������Ɋɚɫɫɬɪɨɣɫɬɜɚ�
ɤɨɧɜɟɪɫɢɨɧɧɨɝɨ�ɫɩɟɤɬɪɚ�ɜɵɹɜɥɟɧɵ�ɭ��������ɢɡ�ɧɢɯ�ɚɧɚɥɨɝɢ�ɫɢɦɩɬɨɦɨɜ�
±�������ɫɢɦɩɬɨɦɵ�±��������Ɉɛɫɟɫɫɢɜɧɨ�ɤɨɦɩɭɥɶɫɢɜɧɵɟ�ɪɚɫɫɬɪɨɣɫɬɜɚ�
ɜɵɹɜɥɟɧɵ�ɭ� �������ɢɡ� ɧɢɯ� ɚɧɚɥɨɝɢ� ɫɢɦɩɬɨɦɨɜ� ±� ������ ɫɢɦɩɬɨɦɵ�±�
�������ȼɟɝɟɬɚɬɢɜɧɵɟ�ɪɚɫɫɬɪɨɣɫɬɜɚ�±�ɭ������ɍɫɬɚɧɨɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɱɚɫɬɨɬɵ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɫɢɦɩɬɨɦɨɜ�� ��� ɨɬ� ɦɟɫɬ�
ɩɪɨɠɢɜɚɧɢɹ� �ɫɪɟɞɢ� ɥɢɰ� ɫ� ɧɟɩɫɢɯɨɬɢɱɟɫɤɢɦɢ� ɫɢɧɞɪɨɦɚɦɢ� ������
ɩɪɨɠɢɜɚɸɬ�ɜ�ɝɨɪɨɞɟ�ɢ�������ɜ�ɫɟɥɚɯ�ɢ�ɪɚɣɨɧɧɵɯ�ɰɟɧɬɪɚɯ��ɜ�ɬɨ�ɜɪɟɦɹ�
ɤɚɤ� ɫɪɟɞɢ� ɡɞɨɪɨɜɵɯ� ɫɬɭɞɟɧɬɨɜ� ɷɬɢ� ɩɨɤɚɡɚɬɟɥɢ� ɫɨɫɬɚɜɥɹɸɬ� ���� ɢ�
����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ������ɨɬ�ɤɨɧɮɥɢɤɬɧɵɯ�ɨɬɧɨɲɟɧɢɣ�ɜ�ɪɨɞɢɬɟɥɶɫɤɨɣ�
ɫɟɦɶɟ� �ɧɚɥɢɱɢɟ� ɩɫɢɯɨɬɪɚɜɦɢɪɭɸɳɟɝɨ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ� ɜ� ɞɟɬɫɬɜɟ� ɜ�
ɜɢɞɟ� ɱɚɫɬɵɯ� ɫɫɨɪ� ɦɟɠɞɭ� ɪɨɞɢɬɟɥɹɦɢ� ɜɫɬɪɟɱɚɟɬɫɹ� ɭ� ������ ɥɢɰ� ɫ�
ɜɵɹɜɥɟɧɧɵɦɢ�ɧɟɩɫɢɯɨɬɢɱɟɫɤɢɦɢ�ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ��ɚ�ɫɪɟɞɢ�ɡɞɨɪɨɜɵɯ�
ɫɬɭɞɟɧɬɨɜ�ɬɨɥɶɤɨ�ɭ�����������ɨɬ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɜɨɫɩɢɬɚɧɢɹ�ɜ�ɞɟɬɫɬɜɟ�
�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�ɜɵɛɨɪɚ�ɪɟɲɟɧɢɣ�ɢ�ɞɟɣɫɬɜɢɣ�ɛɵɥɨ�
ɨɫɧɨɜɧɨɣ� ɫɬɪɚɬɟɝɢɟɣ� ɫɨɰɢɚɥɶɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɞɟɬɟɣ� ɜ� ɪɨɞɢɬɟɥɶɫɤɢɯ�
ɫɟɦɶɹɯ�ɭ�������ɡɞɨɪɨɜɵɯ�ɪɟɫɩɨɧɞɟɧɬɨɜ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɫɪɟɞɢ�ɥɢɰ�ɫ�
ɧɟɩɫɢɯɨɬɢɱɟɫɤɢɦɢ� ɫɢɧɞɪɨɦɚɦɢ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɫɨɫɬɚɜɥɹɟɬ� ��������
��� ɨɬ� ɰɟɧɧɨɫɬɧɵɯ� ɨɪɢɟɧɬɚɰɢɣ� ɫɬɭɞɟɧɬɨɜ� �ɨɛɳɟɫɬɜɟɧɧɨɟ� ɩɪɢɡɧɚɧɢɟ�
ɹɜɥɹɟɬɫɹ� ɩɪɢɨɪɢɬɟɬɧɨɣ� ɰɟɧɧɨɫɬɶɸ� ɞɥɹ� ������ ɨɩɪɨɲɟɧɧɵɯ� ɫ�
ɧɟɩɫɢɯɨɬɢɱɟɫɤɢɦɢ� ɫɢɦɩɬɨɦɚɦɢ�� ɫɪɟɞɢ� ɡɞɨɪɨɜɵɯ� ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɨɛɳɟɫɬɜɟɧɧɨɟ� ɩɪɢɡɧɚɧɢɟ� ɧɢ� ɞɥɹ� ɤɨɝɨ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɩɪɢɨɪɢɬɟɬɧɨɣ�

ɰɟɧɧɨɫɬɶɸ��� ɍɫɬɚɧɨɜɥɟɧɚ� ɜɡɚɢɦɨɫɜɹɡɶ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�
ɪɚɫɫɬɪɨɣɫɬɜ� ɧɟɩɫɢɯɨɬɢɱɟɫɤɨɝɨ� ɪɟɝɢɫɬɪɚ� ɫ� ɧɚɥɢɱɢɟɦ� ɧɚɪɭɲɟɧɢɣ�
ɫɨɰɢɚɥɶɧɨɣ�ɚɞɚɩɬɚɰɢɢ�ɫɬɭɞɟɧɬɨɜ��ɨɬɫɭɬɫɬɜɭɸɬ�ɧɚɪɭɲɟɧɢɹ�ɚɞɚɩɬɚɰɢɢ�
ɭ� ������ ɡɞɨɪɨɜɵɯ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɢ� ɬɨɥɶɤɨ� ɭ� ������ ɫɬɭɞɟɧɬɨɜ� ɫ�
ɧɟɩɫɢɯɨɬɢɱɟɫɤɢɦɢ� ɫɢɦɩɬɨɦɚɦɢ��� ������ ɫɬɭɞɟɧɬɨɜ� ɫ� ɫɢɦɩɬɨɦɚɦɢ�
ɧɟɩɫɢɯɨɬɢɱɟɫɤɨɝɨ�ɪɟɝɢɫɬɪɚ��ɩɨ�ɢɯ�ɦɧɟɧɢɸ��ɧɟ�ɫɩɨɫɨɛɧɵ�ɜɵɞɟɪɠɚɬɶ�
ɬɟɦɩ� ɢ� ɪɢɬɦ� ɭɱɟɛɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢ� ɬɨɥɶɤɨ� ����� ɡɞɨɪɨɜɵɯ� ɫɬɭɞɟɧɬɨɜ�
ɨɬɦɟɱɚɸɬ� ɷɬɭ� ɩɪɢɱɢɧɭ� ɭɱɟɛɧɨɣ� ɞɟɡɚɞɚɩɬɚɰɢɢ�� Ɍɚɤɠɟ� ɭɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ�ɩɨɱɬɢ�ɩɨɥɨɜɢɧɚ�ɡɞɨɪɨɜɵɯ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɧɟ�ɭɩɨɬɪɟɛɥɹɟɬ�ɚɥɤɨɝɨɥɶ�
�������ɚ�ɫɪɟɞɢ�ɥɢɰ�ɫ�ɧɟɩɫɢɯɨɬɢɱɟɫɤɢɦɢ�ɫɢɦɩɬɨɦɚɦɢ�ɡɞɨɪɨɜɵɣ�ɨɛɪɚɡ�
ɠɢɡɧɢ� ɜɟɞɭɬ� ɬɨɥɶɤɨ� ������ ɨɩɪɨɲɟɧɧɵɯ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɪɚɧɧɟɝɨ�ɜɵɹɜɥɟɧɢɹ�ɝɪɭɩɩ�
ɪɢɫɤɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɨɝɪɚɧɢɱɧɵɯ� ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɫɪɟɞɢ�
ɫɬɭɞɟɧɬɨɜ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɚɞɟɤɜɚɬɧɨɣ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�ɢ�ɩɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�
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,QWURGXFWLRQ��7KH�WRSLFDOLW\�RI�WKLV�SUREOHP�LV�FDXVHG�E\�JURZWK�RI�QXPEHU�
RI� PHQWDO� GLVRUGHUV� RI� QRQSV\FKRWLF� OHYHO� LQ� PRGHUQ� VRFLHW\��$LP�� 7R�
UHYHDO� SUHYDOHQFH� RI� V\PSWRPV� RI� QRQSV\FKRWLF� OHYHO� DQG� LQÀXHQFH� RQ�
WKHLU� IRUPDWLRQ� RI� VRFLDO� DQG� ELRORJLFDO� IDFWRUV� IRU� HDUO\� SUHYHQWLRQ� RI�
ERXQGDU\� PHQWDO� GLVRUGHUV�� 0DWHULDOV� DQG� PHWKRGV�� ��� VWXGHQWV� RI� WKH�
�WK�FRXUVH�RI�PHGLFDO�XQLYHUVLW\�ZHUH�VXUYH\HG�E\�DQ�H[SHULPHQWDO�DQG�
SV\FKRORJLFDO�DQG�FOLQLFDO�PHWKRGV�RI�LQVSHFWLRQ��LQ�D�FRQVHQW�RI�VWXGHQWV���
5HVXOWV�� ,W� LV� HVWDEOLVKHG� WKDW� IUHTXHQF\� RI� V\PSWRPV� RI� GLVRUGHUV� RI�
D� GLVWXUELQJ� UDQJH�PDNHV� ������ RI� WKHP� DQDORJV� RI� V\PSWRPV� ±� ������
V\PSWRPV� ±� ������ 3UHYDOHQFH� RI� V\PSWRPV� RI� WKH� GHSUHVVLYH� UHJLVWHU�
PDNHV��������RI�WKHP�DQDORJV�RI�V\PSWRPV�±�������V\PSWRPV�RI��������
$VWKHQLF� GLVRUGHUV� DUH� UHYHDOHG� DW� ������ VXUYH\HG�� IURP� WKHP� DQDORJV�
RI� V\PSWRPV� RI� ������ V\PSWRPV� RI� ������� 'LVRUGHUV� RI� D� FRQYHUVLRQ�
UDQJH�DUH� UHYHDOHG�DW�������� IURP� WKHP�DQDORJV�RI� V\PSWRPV�RI�������
V\PSWRPV� RI� ������� 2EVHVVLYH�NRPSXOVLYH� GLVRUGHUV� DUH� UHYHDOHG� DW�
������� IURP� WKHP� DQDORJV� RI� V\PSWRPV� DW� ������ V\PSWRPV� RI� �������
9HJHWDWLYH�GLVRUGHUV�DW������7KH�IROORZLQJ�GHSHQGHQFHV�RI�IUHTXHQF\�RI�
SUHYDOHQFH�RI�V\PSWRPV�DUH�HVWDEOLVKHG�����IURP�WKH�SODFHV�RI�UHVLGHQFH�
�DPRQJ�SHUVRQV�ZLWK�QRQSV\FKRWLF� V\QGURPHV�RI������� OLYH� LQ� WKH�FLW\�
DQG� ������ LQ� YLOODJHV� DQG� WKH� UHJLRQDO� FHQWHUV� ZKLOH� DPRQJ� KHDOWK\�
VWXGHQWV� WKHVH� LQGLFDWRUV� PDNH� ���� DQG� ���� UHVSHFWLYHO\��� ��� IURP�
WKH� GLVSXWHG� UHODWLRQV� LQ� D� SDUHQWDO� IDPLO\� �H[LVWHQFH� RI� SV\FKRLQMXULQJ�
FLUFXPVWDQFH� LQ� WKH�FKLOGKRRG� LQ� WKH� IRUP�RI� IUHTXHQW�TXDUUHOV�EHWZHHQ�
SDUHQWV�PHHWV� DW�������RI�SHUVRQV� WKH� UHYHDOHG�QRQSV\FKRWLF�GLVRUGHUV��
DQG�DPRQJ�KHDOWK\�VWXGHQWV�RQO\�DW�����������IURP�IHDWXUHV�RI�HGXFDWLRQ�
LQ� WKH� FKLOGKRRG� �IRUPDWLRQ� RI� LQGHSHQGHQFH� RI� D� FKRLFH� RI� GHFLVLRQV�
DQG� DFWLRQV�ZDV� WKH�PDLQ� VWUDWHJ\�RI� VRFLDO� GHYHORSPHQW� RI� FKLOGUHQ� LQ�
SDUHQWDO� IDPLOLHV� DW�������RI�KHDOWK\� UHVSRQGHQWV�ZKLOH� DPRQJ�SHUVRQV�
ZLWK� QRQSV\FKRWLF� V\QGURPHV� WKLV� LQGLFDWRU� PDNHV� �������� ��� IURP�
YDOXDEOH� RULHQWDWLRQV� RI� VWXGHQWV� �SXEOLF� UHFRJQLWLRQ� LV� SULRULW\� YDOXH�
IRU� ������RI� UHVSRQGHQWV�ZLWK� QRQSV\FKRWLF� V\PSWRPV�� DPRQJ� KHDOWK\�
UHVSRQGHQWV� SXEOLF� UHFRJQLWLRQ� IRU� DQ\ERG\� LV� QRW� SULRULW\� YDOXH��� 7KH�
LQWHUUHODWLRQ�RI�GHJUHH�RI�H[SUHVVLYHQHVV�RI�GLVRUGHUV�RI�WKH�QRQSV\FKRWLF�
UHJLVWHU�ZLWK�H[LVWHQFH�RI�YLRODWLRQV�RI�VRFLDO�DGDSWDWLRQ�RI�VWXGHQWV��WKHUH�
DUH�QR�DGDSWDWLRQ�YLRODWLRQV�DW�������RI�KHDOWK\�UHVSRQGHQWV�DQG�RQO\�DW�
������RI�VWXGHQWV�ZLWK�QRQSV\FKRWLF�V\PSWRPV��LV�HVWDEOLVKHG��������RI�
VWXGHQWV�ZLWK�V\PSWRPV�RI�WKH�QRQSV\FKRWLF�UHJLVWHU��LQ�WKHLU�RSLQLRQ��DUH�
QRW�FDSDEOH�WR�VXVWDLQ�VSHHG�DQG�D�UK\WKP�RI�HGXFDWLRQDO�SURFHVV�DQG�RQO\�
�����RI�KHDOWK\�VWXGHQWV�QRWH�WKLV�UHDVRQ�RI�DQ�HGXFDWLRQDO�GLVDGDSWDWLRQ��
,W� LV� DOVR� HVWDEOLVKHG� WKDW� QHDUO\� D� KDOI� RI� KHDOWK\� UHVSRQGHQWV� GRHV� QRW�
WDNH�DOFRKRO��������DQG�DPRQJ�SHUVRQV�ZLWK�QRQSV\FKRWLF�V\PSWRPV�WKH�
KHDOWK\�OLIHVW\OH�LV�FRQGXFWHG�RQO\�E\�������RI�UHVSRQGHQWV��&RQFOXVLRQ��
7KH� REWDLQHG� GDWD� WHVWLI\� WR� QHFHVVLW\� RI� HDUO\� LGHQWL¿FDWLRQ� RI� ULVN�
JURXSV�RI�IRUPDWLRQ�ERXQGDU\�PHQWDO�GLVRUGHUV�DPRQJ�VWXGHQWV�DW�KLJKHU�
HGXFDWLRQDO� LQVWLWXWLRQV� IRU� FDUU\LQJ� RXW� DQ� DGHTXDWH� SV\FKRORJLFDO�
DVVLVWDQFH�DQG�SV\FKRWKHUDSHXWLF�DFWLRQV�

ɂɇɌȿɊɇȿɌ�ɁȺȼɂɋɂɆɈɋɌɖ�ɂ�ȾȿɉɊȿɋɋɂə
Ⱥ�Ɏ��ɇɚɫɪɟɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�Ⱥ��ɉɟɪɦɹɤɨɜɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɟɞɧɢɯ� ɥɟɬ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɢɧɬɟɪɧɟɬ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɫɬɚɥɚ� ɧɨɜɵɦ�� ɬɪɭɞɧɨ� ɪɚɡɥɢɱɢɦɵɦ� ɧɚɪɭɲɟɧɢɟɦ��
ɡɚɤɥɸɱɚɸɳɢɦɫɹ� ɜ� ɧɟɫɩɨɫɨɛɧɨɫɬɢ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɩɪɟɛɵɜɚɧɢɟ�
©ɨɧ�ɥɚɣɧª� ɢ� ɜɟɞɭɳɟɟ� ɤ� ɩɪɨɛɥɟɦɚɦ� ɜ� ɨɬɧɨɲɟɧɢɹɯ� ɫ� ɥɸɞɶɦɢ��
ɬɪɭɞɧɨɫɬɹɦ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ� ɢ� ɫɨɰɢɚɥɶɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɂɞɟɹ� ɨ�
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɫɬɚɥɚ�ɨɛɴɟɤɬɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�Ⱥɧɝɥɢɢ�
ɟɳɟ� ɜ� ����±����� ɝɝ�� Ɉɞɧɚɤɨ� ɤɨɝɞɚ� ɜɩɟɪɜɵɟ� ɤɨɧɰɟɩɰɢɹ� ɢɧɬɟɪɧɟɬ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɛɵɥɚ� ɩɪɟɞɫɬɚɜɥɟɧɚ� Ʉ�� əɧɝɨɦ� ɜ� ����� ɝ��� ɨɧɚ� ɜɵɡɜɚɥɚ�
ɫɩɨɪɵ� ɫɪɟɞɢ� ɤɥɢɧɢɰɢɫɬɨɜ� ɢ� ɭɱɟɧɵɯ�� Ɉɞɧɢ� ɫɱɢɬɚɥɢ�� ɱɬɨ� ɬɟɪɦɢɧ�
©ɡɚɜɢɫɢɦɨɫɬɶª�ɫɜɹɡɚɧ�ɫ�ɭɩɨɬɪɟɛɥɟɧɢɟɦ�ɩɫɢɯɨɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ��ɧɨ��
ɜ� ɤɨɧɰɟ� ɤɨɧɰɨɜ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɫɬɚɥɨ� ɨɬɬɚɥɤɢɜɚɬɶɫɹ� ɨɬ�
ɩɨɜɟɞɟɧɢɹ� ɱɟɥɨɜɟɤɚ�� ɂɧɬɟɪɧɟɬ�ɡɚɜɢɫɢɦɨɫɬɶ� ɜɟɞɟɬ� ɤ� ɪɚɫɫɬɪɨɣɫɬɜɚɦ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ� ɫɨɰɢɚɥɶɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɂɦɟɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɧɚɪɭɲɟɧɢɸ�ɮɢɡɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɡɚɜɢɫɢɦɨɝɨ��ɧɟɩɪɚɜɢɥɶɧɵɣ�ɪɟɠɢɦ�
ɩɢɬɚɧɢɹ�� ɫɧɢɠɟɧɢɟ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɚ� ɬɚɤɠɟ� ɞɟɩɪɢɜɚɰɢɹ�
ɫɧɚ� ɞɥɹ� ɭɞɥɢɧɟɧɢɹ� ɢɧɬɟɪɧɟɬ�ɫɟɫɫɢɣ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɧɚɪɭɲɟɧɢɟ�
ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɪɢɬɦɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ� ɩɪɢɱɢɧ��
ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɩɪɢɜɹɡɚɧɧɨɫɬɢ� ɤ� ɂɧɬɟɪɧɟɬɭ��
ɫɨɫɬɚɜɥɟɧɢɟ� ɫɨɰɢɚɥɶɧɨɝɨ� ɩɨɪɬɪɟɬɚ� ɚɤɬɢɜɧɨɝɨ� ɩɨɥɶɡɨɜɚɬɟɥɹ�
ɂɧɬɟɪɧɟɬɚ��ɜɨɡɦɨɠɧɚɹ�ɫɜɹɡɶ�ɫ�ɞɟɩɪɟɫɫɢɟɣ�ɭ�ɡɚɜɢɫɢɦɵɯ�ɨɬ�ɫɟɬɢ�ɥɸɞɟɣ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚɦɢ�ɛɵɥɨ�ɨɩɪɨɲɟɧɨ�����ɪɟɫɩɨɧɞɟɧɬɨɜ��Ɉɩɪɨɫ�
ɩɪɨɜɨɞɢɥɫɹ�ɨɧ�ɥɚɣɧ�ɫɪɟɞɢ�ɩɨɫɟɬɢɬɟɥɟɣ�ɫɨɰɢɚɥɶɧɵɯ�ɫɟɬɟɣ��Ɇɵ�ɫɱɢɬɚɟɦ�
ɜɵɛɨɪɤɭ� ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ�� ɬ�ɤ�� ɨɬɛɨɪ� ɩɪɨɢɡɜɨɞɢɥɫɹ� ɫɥɭɱɚɣɧɨ�� ɜ�
ɝɪɭɩɩɭ� ɨɩɪɨɲɟɧɧɵɯ� ɜɨɲɥɢ�ɦɨɥɨɞɵɟ� ɥɸɞɢ�ɞɨ� ��� ɥɟɬ� �ɱɬɨ� ɹɜɥɹɥɨɫɶ�
ɧɚɲɟɣ� ɰɟɥɟɜɨɣ� ɚɭɞɢɬɨɪɢɟɣ� ɜ� ɪɚɦɤɚɯ� ɩɨɫɬɚɜɥɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ���
ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɪɚɡɧɨɝɨ� ɫɨɰɢɚɥɶɧɨɝɨ� ɫɬɚɬɭɫɚ�� ɩɨɥɚ� ɢ� ɩɪɨɮɟɫɫɢɣ��
ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ� ɢɫɩɨɥɶɡɨɜɚɧ� ɦɟɬɨɞ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ�� ɬɟɫɬ�
Ʉɢɦɛɟɪɥɢ� əɧɝɚ� �əɧɝ� Ʉ��� ������ ɧɚ� ɢɧɬɟɪɧɟɬ�ɡɚɜɢɫɢɦɨɫɬɶ� ɢ� ɲɤɚɥɚ�
ɐɭɧɝɚ��=XQJ�:�.���������ɞɥɹ�ɫɚɦɨɨɰɟɧɤɢ�ɞɟɩɪɟɫɫɢɢ��Ʉɨɪɪɟɥɹɰɢɨɧɧɵɣ�
ɚɧɚɥɢɡ�ɩɪɨɜɟɞɟɧ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�(9LHZV��Ɋɟɡɭɥɶɬɚɬɵ��ɂɡ�����
ɨɩɪɨɲɟɧɧɵɯ� ɤɨɥɢɱɟɫɬɜɨ� ɦɭɠɱɢɧ� ɫɨɫɬɚɜɢɥɨ� ��� ɱɟɥɨɜɟɤ� ���������
ɠɟɧɳɢɧ�±����ɱɟɥɨɜɟɤ����������Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨ�ɜɨɡɪɚɫɬɭ�ɫɨɫɬɚɜɢɥɨ��
ɞɨ� ��� ɥɟɬ� ±� ��� ɱɟɥɨɜɟɤ� ��������� ��±��� ɝɨɞɚ� ±� ���� ɱɟɥɨɜɟɤ� ���������
��±���ɝɨɞɚ�±����ɱɟɥɨɜɟɤ����������ɫɬɚɪɲɟ����ɥɟɬ�±���ɱɟɥɨɜɟɤ���������
ɉɨ�ɫɟɦɟɣɧɨɦɭ�ɩɨɥɨɠɟɧɢɸ�ɨɞɢɧɨɤɢɦɢ�ɨɤɚɡɚɥɢɫɶ����ɱɟɥɨɜɟɤɚ��ɢɦɟɸɬ�
ɦɨɥɨɞɨɝɨ�ɱɟɥɨɜɟɤɚ�ɢɥɢ�ɞɟɜɭɲɤɭ�±����ɱɟɥɨɜɟɤ��ɡɚɦɭɠɟɦ��ɠɟɧɚɬɵ�����
ɱɟɥɨɜɟɤ��ɢɡ�ɧɢɯ�±����ɱɟɥɨɜɟɤ�ɢɦɟɸɬ�ɞɟɬɟɣ��Ɋɟɡɭɥɶɬɚɬɵ�ɬɟɫɬɚ�əɧɝɚ�ɧɚ�
ɢɧɬɟɪɧɟɬ�ɡɚɜɢɫɢɦɨɫɬɶ� ɨɤɚɡɚɥɢɫɶ� ɫɥɟɞɭɸɳɢɦɢ��ɢɫɬɢɧɧɭɸ�ɢɧɬɟɪɧɟɬ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɦɵ� ɧɟ� ɨɛɧɚɪɭɠɢɥɢ� ɧɢ� ɭ� ɨɞɧɨɝɨ� ɢɡ� ���� ɱɟɥɨɜɟɤ�� ɭ� ���
ɱɟɥɨɜɟɤ���������ɟɫɬɶ�ɩɪɨɛɥɟɦɵ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɱɪɟɡɦɟɪɧɵɦ�ɭɜɥɟɱɟɧɢɟɦ�
ɢɧɬɟɪɧɟɬɨɦ� �ɫɪɟɞɧɢɣ� ɛɚɥɥ� ±� ������� ɨɫɬɚɥɶɧɵɟ� ���� ɱɟɥɨɜɟɤ� ��������
ɹɜɥɹɸɬɫɹ� ɨɛɵɱɧɵɦɢ� ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ� ɂɧɬɟɪɧɟɬɚ� �ɫɪɟɞɧɢɣ� ɛɚɥɥ� ±�
�������ɉɨ�ɲɤɚɥɟ�ɐɭɧɝɚ�ɫɭɛɞɟɩɪɟɫɫɢɜɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɢɥɢ�ɦɚɫɤɢɪɨɜɚɧɧɚɹ�
ɞɟɩɪɟɫɫɢɹ�ɧɚɣɞɟɧɚ�ɭ���ɱɟɥɨɜɟɤɚ�ɢɡ�����ɱɟɥɨɜɟɤ�±����ɛɚɥɥɨɜ��ɥɟɝɤɚɹ�
ɞɟɩɪɟɫɫɢɹ� ɫɢɬɭɚɬɢɜɧɨɝɨ� ɢɥɢ� ɧɟɜɪɨɬɢɱɟɫɤɨɝɨ� ɝɟɧɟɡɚ� ±� ɭ� ��� ɱɟɥɨɜɟɤ�
�������� ɫɪɟɞɧɢɣ� ɛɚɥɥ� ±� ������ ɭ� ɨɫɬɚɥɶɧɵɯ� ±� ���� ɱɟɥɨɜɟɤ� �������� ±�
ɞɟɩɪɟɫɫɢɹ�ɨɬɫɭɬɫɬɜɭɟɬ��ɫɪɟɞɧɢɣ�ɛɚɥɥ�±��������ɋɪɟɞɢ�ɥɸɞɟɣ�ɫ�ɥɟɝɤɨɣ�
ɞɟɩɪɟɫɫɢɟɣ� ɢ� ɫɭɛɞɟɩɪɟɫɫɢɜɧɵɦ� ɫɨɫɬɨɹɧɢɟɦ� ���� ɱɟɥɨɜɟɤ�� ±� ɛɨɥɶɲɟ�
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�±���ɱɟɥɨɜɟɤ� �������ɯɨɛɛɢ�ɧɟɬ�ɬɨɥɶɤɨ�
ɭ� �� ɱɟɥɨɜɟɤ�� ɚ� ɜɨɬ� ɨɞɢɧɨɤɢɟ� ±� ���� ɨɩɪɨɲɟɧɧɵɯ�� ȼ� ɝɪɭɩɩɟ� ɥɢɰ�� ɭ�
ɤɨɬɨɪɵɯ�ɧɟɤɨɬɨɪɵɟ�ɩɪɨɛɥɟɦɵ�ɫ�ɢɧɬɟɪɧɟɬɨɦ�±����ɱɟɥɨɜɟɤ��ɫɪɟɞɢ�ɧɢɯ�
ɩɨɪɨɜɧɭ�ɦɭɠɱɢɧ�ɢ�ɠɟɧɳɢɧ���ɭ���������ɢɡ�ɧɢɯ�ɧɟɬ�ɯɨɛɛɢ����ɱɟɥɨɜɟɤ�
������ɨɞɢɧɨɤɢ��ɭ���ɱɟɥɨɜɟɤ���������ɨɩɪɟɞɟɥɹɟɬɫɹ�ɥɟɝɤɚɹ�ɞɟɩɪɟɫɫɢɹ��
ɭ� �� ɱɟɥɨɜɟɤɚ� ±� ɫɭɛɞɟɩɪɟɫɫɢɜɧɨɟ� ɫɨɫɬɨɹɧɢɟ�� Ʌɸɞɢ�� ɧɟ� ɫɬɪɚɞɚɸɳɢɟ�
ɡɚɜɢɫɢɦɨɫɬɶɸ�� ɨɞɢɧɨɤɢ� ɜ� ɩɨɥɨɜɢɧɟ� ɫɥɭɱɚɹɯ� ������� ɨɞɧɚɤɨ�� ɯɨɛɛɢ�
ɧɟ� ɢɦɟɸɬ� ɥɢɲɶ� ɜ� ������ ɫɥɭɱɚɹɯ�� ɚ� ɥɟɝɤɚɹ� ɞɟɩɪɟɫɫɢɹ� ɥɢɲɶ� ɭ� ��
ɱɟɥɨɜɟɤ� ��������Ɇɨɠɧɨ�ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɞɟɩɪɟɫɫɢɜɧɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɩɨɞɬɚɥɤɢɜɚɟɬ�ɱɟɥɨɜɟɤɚ�ɤ�ɭɯɨɞɭ�ɨɬ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɜ�ɜɢɪɬɭɚɥɶɧɭɸ�
ɪɟɚɥɶɧɨɫɬɶ�� Ʉɨɷɮɮɢɰɢɟɧɬ� ɤɨɪɪɟɥɹɰɢɢ� ɦɟɠɞɭ� ɭɪɨɜɧɟɦ� ɞɟɩɪɟɫɫɢɢ�
ɢ� ɭɪɨɜɧɟɦ� ɢɧɬɟɪɧɟɬ�ɡɚɜɢɫɢɦɨɫɬɢ� ɫɨɫɬɚɜɢɥ� ����� ±� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɨɜɟɞɟɧɧɨɟ� ɧɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɧɟ�ɜɵɹɜɢɥɨ�ɥɢɰ��ɡɚɜɢɫɢɦɵɯ�ɨɬ�ɢɧɬɟɪɧɟɬɚ�ɜ�ɬɹɠɟɥɨɣ�ɮɨɪɦɟ��Ɉɞɧɚɤɨ�
������ ɢɦɟɸɬ� ɧɟɤɨɬɨɪɵɟ� ɩɪɨɛɥɟɦɵ� ɫ� ɩɪɟɛɵɜɚɧɢɟɦ� ɜ� ɫɟɬɢ�� ɋɪɟɞɢ�
ɧɢɯ� ɛɨɥɶɲɟ� ɨɞɢɧɨɤɢɯ� ɥɸɞɟɣ�� ɱɚɳɟ� ɨɬɫɭɬɫɬɜɭɟɬ� ɯɨɛɛɢ�� ɱɚɳɟ� ɟɫɬɶ�
ɞɟɩɪɟɫɫɢɹ��ȼɵɹɜɥɟɧɚ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɧɚɥɢɱɢɟɦ�ɩɪɨɛɥɟɦ�ɫ�ɢɧɬɟɪɧɟɬɨɦ�ɭ�
ɨɩɪɨɲɟɧɧɵɯ�ɢ�ɥɟɝɤɨɣ�ɞɟɩɪɟɫɫɢɟɣ�

,17(51(7�$'',&7,21�$1'�'(35(66,21
$�)��1DVUHWGLQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��2�$��3HUP\DNRYD
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ��5HFHQW�VWXGLHV�UHYHDOHG�WKDW�,QWHUQHW�DGGLFWLRQ�KDV�EHFRPH�
D�QHZ��KDUGO\� UHFRJQL]DEOH�GLVRUGHU��7KH�PDLQ� VLJQ�RI� LW� LV� WKH� LQDELOLW\�
WR� FRQWURO� WKH� WLPH� RI� EHLQJ� ©RQ�OLQHª� DQG� LW� OHDGV� WR� SUREOHPV� LQ�

UHODWLRQVKLSV�� SURIHVVLRQDO� DQG� VRFLDO� OLIH�� 7KH� LGHD� RI� WHFKQRORJ\� DQG�
FRPSXWHU�DGGLFWLRQ�KDV�EHFRPH�WKH�REMHFW�RI�VWXG\�LQ�(QJODQG�LQ�����±
������+RZHYHU��ZKHQ�WKH�¿UVW�WLPH�WKH�FRQFHSW�RI�,QWHUQHW�DGGLFWLRQ�ZDV�
SUHVHQWHG�E\�.��<RXQJ� LQ������� LW� FDXVHG�FRQWURYHUV\�DPRQJ�FOLQLFLDQV�
DQG�VFLHQWLVWV��6RPH�RI�WKH�VFLHQWLVWV¶�WKRXJKW�WKDW�WKH�WHUP�©GHSHQGHQFHª�
PXVW�EH�DVVRFLDWHG�ZLWK�WKH�XVH�RI�VXEVWDQFHV��L�H��GUXJV���EXW�LQ�WKH�HQG�
WKH\�FDPH�WR�D�FRPPRQ�FRQFOXVLRQ�WKH�GHSHQGHQFH�FDQ�EH�EDVHG�RQ�KXPDQ�
EHKDYLRU� �H�J�� JDPEOLQJ�� PLVXVH� RI� YLGHR� JDPHV�� DQG� RWKHU��� ,QWHUQHW�
DGGLFWLRQ�OHDGV�WR�WURXEOHV�LQ�SV\FKRORJLFDO�DQG�VRFLDO�OLIH��SUREOHPV�LQ�WKH�
IDPLO\��DW�ZRUN��HPRWLRQDO�LQVWDELOLW\��XQDXWKRUL]HG�RFFXSDWLRQ�RI�RQOLQH�
UHVRXUFHV�GXULQJ�ZRUNLQJ�WLPH��$OVR�LW�JLYHV�D�GHJUDGDWLRQ�RI�WKH�SK\VLFDO�
FRQGLWLRQ��XQKHDOWK\�GLHW��GHFUHDVHG�SK\VLFDO�DFWLYLW\��VOHHS�GHSULYDWLRQ�WR�
H[WHQG�,QWHUQHW�VHVVLRQV�DQG��DV�D�FRQVHTXHQFH��WKH�ELRUK\WKP�GLVRUGHUV��
$LP��7R�UHYHDO�ZKDW� OHDGV� WR� WKH�GHYHORSPHQW�RI� WKH�,QWHUQHW�DGGLFWLRQ��
¿QG�D�VRFLDO�SRUWUDLW�RI�DQ�DFWLYH� ,QWHUQHW�XVHU�DQG� UHYHDO�ZKHWKHU� WKHUH�
LV� D� FRUUHODWLRQ� EHWZHHQ� GHSUHVVLRQ� DQG� ,QWHUQHW� DGGLFWLRQ�� 0DWHULDOV�
DQG�PHWKRGV������ UHVSRQGHQWV�ZHUH� UDQGRPO\�VHOHFWHG�DPRQJ� WKH�XVHUV�
RI� VRFLDO� QHWZRUNV� DQG� VXUYH\HG� RQOLQH�� 5DQGRP� VHOHFWLRQ� HQVXUHG� WKH�
VDPSOH�WR�EH�UHSUHVHQWDWLYH��$�JURXS�RI�UHVSRQGHQWV�LQFOXGHG�\RXQJ�SHRSOH�
XQGHU� ��� \HDUV� ROG� �WKDW�ZDV� RXU� WDUJHW� JURXS��� WKDW� UHSUHVHQW� GLIIHUHQW�
VRFLDO� VWDWXVHV�� JHQGHUV� DQG� RFFXSDWLRQV�� :H� XVHG� TXHVWLRQQDLUHV�WHVW�
.LPEHUO\�<RXQJ��,QWHUQHW�DGGLFWLRQ�VFDOH�DQG�=XQJ�IRU�VHOI�DVVHVVPHQW�RI�
GHSUHVVLRQ��&RUUHODWLRQ�DQDO\VLV�ZDV�PDGH�ZLWK�WKH�XVH�RI�(9LHZV��5HVXOWV��
$PRQJVW�����UHVSRQGHQWV�WKH�QXPEHU�RI�PHQ�ZDV�������������ZRPHQ�±�
������������7KH�DJH�VSUHDGLQJ�ZDV�����\HDUV�±���������������±���\HDUV�
±����������������±���\HDUV�±�������������ROGHU�WKDQ����\HDUV�±�����������
0DULWDO�VWDWXV��VLQJOH�±����UHVSRQGHQWV��KDYH�D�ER\IULHQG�JLUOIULHQG�±�����
PDUULHG�±���� UHVSRQGHQWV��DPRQJ� WKHP�±���� UHVSRQGHQWV�KDYH�FKLOGUHQ��
7HVW� UHVXOWV�RQ� ,QWHUQHW� DGGLFWLRQ�ZHUH�� WKH� WUXH� ,QWHUQHW� DGGLFWLRQ�±�ZH�
KDYH� QRW� IRXQG� LQ� DQ\� RI� WKH� ���� UHVSRQGHQWV�� ��� UHVSRQGHQWV� ��������
KDYH� SUREOHPV� DVVRFLDWHG�ZLWK� H[FHVVLYH� XVH� RI� ,QWHUQHW� �DYHUDJH� VFRUH�
±�������WKH�UHVW�±�������������DUH�UHJXODU�XVHUV�RI�WKH�,QWHUQHW��DYHUDJH�
VFRUH�±��������%\�XVLQJ�WKH�=XQJ¶V�VFDOH�ZH�IRXQG�WKDW�RQO\���RXW�RI�����
UHVSRQGHQWV� KDG� VXEGHSUHVVLYH� FRQGLWLRQ� RU� PDVNHG� GHSUHVVLRQ� ±� ���
SRLQWV�����UHVSRQGHQWV��������VXIIHUHG�IURP�PLOG�GHSUHVVLRQ�RI�VLWXDWLRQDO�
JHQHVLV�� DYHUDJH� VFRUH� ±� ������ WKH� UHVW� ±� ���� SHRSOH� �������� ±� KDG� QR�
GHSUHVVLRQ� �DYHUDJH� ±� �������$PRQJ� SHRSOH� ZLWK� PLOG� GHSUHVVLRQ� DQG�
VXEGHSUHVVLYH�FRQGLWLRQ�����UHVSRQGHQWV��±�ZHUH�IRXQG�PRUH�ZRPHQ�±���
������� WKHUH�ZHUH�RQO\��� UHVSRQGHQWV� WKDW�GLGQ¶W�KDYH�DQ\�KREELHV��EXW�
����RI�UHVSRQGHQWV�ZLWK�PLOG�GHSUHVVLRQ�ZHUH�VLQJOH��$PRQJ�UHVSRQGHQWV�
ZLWK�PLQRU�,QWHUQHW�DGGLFWLRQ�����SHRSOH���WKH�FRXQW�RI�PHQ�DQG�ZRPHQ�
ZDV� HTXDO�� �� UHVSRQGHQWV� ������ GLG� QRW� KDYH� D� KREE\�� �� SHRSOH� ������
DUH�VLQJOH�DQG�����������VXIIHUHG�IURP�PLOG�GHSUHVVLRQ����UHVSRQGHQW�KDG�
D� VXEGHSUHVVLYH�FRQGLWLRQ��3HRSOH�ZKR�GR�QRW� VXIIHU� IURP�DGGLFWLRQ�DUH�
VLQJOH�LQ�KDOI�RI�WKH�FDVHV��������EXW�GR�QRW�KDYH�D�KREE\�RQO\�LQ�������
RI�WKH�FDVHV��DQG�PLOG�GHSUHVVLRQ�LV�REVHUYHG�RQO\�DPRQJ���UHVSRQGHQWV�
��������7KXV�� WKH� SUHVHQFH� RI� GHSUHVVLRQ�ZDV� UHYHDOHG�PRUH� IUHTXHQWO\�
DPRQJ�SHRSOH�ZKR�KDYH�SUREOHPV�ZLWK�WKH�,QWHUQHW��:H�FDQ�DVVXPH�WKDW�
GHSUHVVLRQ� SXVKHV� D� SHUVRQ� WR� HVFDSH� IURP� UHDOLW\� WR� WKH� YLUWXDO�ZRUOG��
7KH�FRUUHODWLRQ�FRHI¿FLHQW�EHWZHHQ�WKH�OHYHO�RI�GHSUHVVLRQ�DQG�WKH�OHYHO�
RI�,QWHUQHW�DGGLFWLRQ�ZDV������±�VWDWLVWLFDOO\�VLJQL¿FDQW��&RQFOXVLRQ��2XU�
UHVHDUFK�KDV�QRW� UHYHDOHG� ,QWHUQHW�DGGLFWLRQ� LQ�D� VHYHUH� IRUP��+RZHYHU��
������RI�WKH�UHVSRQGHQWV�KDYH�PLQRU�VLJQV�RI�,QWHUQHW�DGGLFWLRQ��$PRQJ�
WKRVH��PRUH�DQG�PRUH�SHRSOH�DUH�VLQJOH�RU�KDYH�QR�KREELHV��DQG�WKH\�RIWHQ�
KDYH� GHSUHVVLRQ��$� FRUUHODWLRQ� EHWZHHQ� WKH� LQWHUQHW�DGGLFWLRQ� DQG�PLOG�
GHSUHVVLRQ�ZDV�UHYHDOHG�

ɈɋɇɈȼɇɈȿ�ɊȺɋɋɌɊɈɃɋɌȼɈ�ɉɊɂ�ɒɂɁɈɎɊȿɇɂɂ
Ʉ��Ɇɭɯɨɪɢɧɚ��Ⱥ�Ⱦ��Ʉɨɩɚɧɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ȼ�Ⱥ��ȼɨɫɤɪɟɫɟɧɫɤɢɣ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɒɢɡɨɮɪɟɧɢɹ� �ɪɚɫɫɬɪɨɣɫɬɜɚ� ɲɢɡɨɮɪɟɧɢɱɟɫɤɨɝɨ� ɫɩɟɤɬɪɚ�
ɩɨ� ɆɄȻ����� ±� ɰɟɧɬɪɚɥɶɧɚɹ� ɩɪɨɛɥɟɦɚ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɫɢɯɢɚɬɪɢɢ�� ȿɟ�
ɩɪɨɹɜɥɟɧɢɹ�ɜɤɥɸɱɚɸɬ�ɩɨɱɬɢ�ɜɫɸ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɭɸ�ɫɢɦɩɬɨɦɚɬɢɤɭ��
ɢ� ɩɨɷɬɨɦɭ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ� ɝɪɚɧɢɰɵ� ɡɞɟɫɶ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɱɟɬɤɢ��
Ⱦɥɹ� ɩɪɟɨɞɨɥɟɧɢɹ� ɷɬɨɣ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ� ɛɵɥɨ� ɜɜɟɞɟɧɨ� ɩɨɧɹɬɢɟ�
©ɨɫɧɨɜɧɨɟ� ɪɚɫɫɬɪɨɣɫɬɜɨª� �ɈɊ��� ɇɨ� ɢ� ɨɧɨ� ɩɨɧɢɦɚɟɬɫɹ� ɩɨ�ɪɚɡɧɨɦɭ�
ɪɚɡɧɵɦɢ� ɚɜɬɨɪɚɦɢ�� ɬɚɤ�� .UDHSHOLQ� ɫɱɢɬɚɥ� ɈɊ� ɨɫɥɚɛɥɟɧɢɟ� ɫɭɠɞɟɧɢɣ�
ɢ�ɩɫɢɯɢɱɟɫɤɨɣ�ɩɨɞɜɢɠɧɨɫɬɢ��%OHXOHU�±�ɧɚɪɭɲɟɧɢɟ�ɚɫɫɨɰɢɚɰɢɣ��%HU]H�
±� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ� ɫɢɥɵ� ɫɨɡɧɚɧɢɹ�� 6WUDQVN\� ±� ɢɧɬɪɚɩɫɢɯɢɱɟɫɤɭɸ�
ɚɬɚɤɫɢɸ�� ɢ� ɬ�ɞ�� ɉɪɨɛɥɟɦɚ� ɞɨ� ɫɢɯ� ɩɨɪ� ɨɫɬɚɟɬɫɹ� ɧɟɪɚɡɪɟɲɟɧɧɨɣ�� ȼ�
ɨɫɧɨɜɟ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɥɟɠɚɬ�� ��� ɩɨɡɢɰɢɹ� &URZ��ɲɢɡɨɮɪɟɧɢɹ�
±� ɛɨɥɟɡɧɶ� ɹɡɵɤɚ� �ɹɡɵɤ� ɩɨɧɢɦɚɟɬɫɹ� ɤɚɤ� ɨɫɨɛɚɹ� ɫɬɪɭɤɬɭɪɚ� ɩɫɢɯɢɤɢ��
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ɨɮɨɪɦɥɹɸɳɚɹ� ɢ� ɜɵɪɚɠɚɸɳɚɹ� ɟɟ� ɫɨɫɬɨɹɧɢɟ� ±� ɩɟɪɟɠɢɜɚɧɢɹ�
ɱɟɥɨɜɟɤɚ�� ɢ� ��� ɤɨɧɰɟɩɰɢɹ� Ⱥ�� :LHU]ELFND� ɨ� ɟɞɢɧɨɦ� ɫɟɦɚɧɬɢɱɟɫɤɨɦ�
ɦɟɬɚɹɡɵɤɟ�� Ɉɧ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɫɥɨɜɚ�� ɫɨɫɬɚɜɥɹɸɳɢɟ�
©ɹɡɵɤɨɜɭɸ� ɦɨɞɟɥɶ� ɱɟɥɨɜɟɤɚª� ±� ɟɝɨ� ɩɫɢɯɢɤɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼɵɹɜɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ©ɹɡɵɤɨɜɨɣ� ɦɨɞɟɥɢ� ɱɟɥɨɜɟɤɚª� ɩɪɢ� ɩɨɥɹɪɧɨ�
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ�ɮɨɪɦɚɯ�ɷɧɞɨɝɟɧɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɩɫɢɯɢɱɟɫɤɢɯ�
ɪɚɫɫɬɪɨɣɫɬɜ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɥɢɫɶ���ɝɪɭɩɩɵ�ɛɨɥɶɧɵɯ�
�ɜɫɟ� ±�ɠɟɧɳɢɧɵ�� ɫ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�ɲɢɡɨɮɪɟɧɢɱɟɫɤɨɝɨ� ɫɩɟɤɬɪɚ�� �� ±�
ɫ� ɩɪɟɨɛɥɚɞɚɧɢɟɦ� ɚɮɮɟɤɬɢɜɧɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� �)���� ���� ɱɟɥɨɜɟɤ���
�� ±� ɫ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɝɚɥɥɸɰɢɧɚɬɨɪɧɨ�ɛɪɟɞɨɜɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɨɣ�
�)���� ���� ɱɟɥɨɜɟɤɚ��� Ʉɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ� ±� ɡɞɨɪɨɜɵɟ� ���� ɱɟɥɨɜɟɤ���
Ƚɪɭɩɩɵ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɨɫɧɨɜɧɵɦ� ɫɨɰɢɚɥɶɧɨ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɦ� ɢ�
ɤɥɢɧɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ�� Ɇɟɬɨɞɵ�� ɤɥɢɧɢɤɨ�ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɣ��
ɫɟɦɚɧɬɢɱɟɫɤɢɣ� ɞɢɮɮɟɪɟɧɰɢɚɥ� �ɜɚɪɢɚɧɬ� ȿ�ɘ�� Ⱥɪɬɟɦɶɟɜɨɣ��� ɲɤɚɥɚ�
3$166�� Ɋɟɡɭɥɶɬɚɬɵ�� ��� ȼ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ� ɜɵɹɜɥɟɧɨ� ɩɨ�
�� ɮɚɤɬɨɪɭ� �ɝɪɭɩɩɚ� ɪɚɡɥɢɱɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɫɜɹɡɚɧɧɵɯ� ɦɟɠɞɭ�
ɫɨɛɨɣ�ɜ�ɟɞɢɧɨɟ�ɰɟɥɨɟ���ȼ�ɝɪɭɩɩɟ�ɡɞɨɪɨɜɵɯ�±���ɮɚɤɬɨɪɚ�����Ɏɚɤɬɨɪɵ�
ɪɚɡɥɢɱɚɸɬɫɹ� ɩɨ� ɫɜɨɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ�� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ�
ɜ� ɢɯ� ɟɞɢɧɫɬɜɟɧɧɵɣ� ɮɚɤɬɨɪ� ɜɯɨɞɢɬ� ɩɨ� ���� ɚ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�
ɡɞɨɪɨɜɵɯ�ɜ�ɩɟɪɜɵɣ�ɮɚɤɬɨɪ�ɜɯɨɞɢɬ���ɯɚɪɚɤɬɟɪɢɫɬɢɤ����ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɜ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ� ɢ� ɡɞɨɪɨɜɵɯ� ɫɨɜɩɚɞɚɸɬ�� ȼ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ� ɧɟɬ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ©ɦɟɞɥɟɧɧɵɣª� ±� ɷɬɨ� ɦɨɠɟɬ� ɝɨɜɨɪɢɬɶ� ɨ� ɧɚɪɭɲɟɧɢɢ�
ɜɨɫɩɪɢɹɬɢɹ� ɜɪɟɦɟɧɢ�� ȼ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ� ɟɫɬɶ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��
ɤɨɬɨɪɵɯ� ɧɟɬ� ɭ� ɡɞɨɪɨɜɵɯ� ±� ɷɬɨ� ɦɨɠɟɬ� ɭɤɚɡɵɜɚɬɶ� ɧɚ� ɫɜɨɟɨɛɪɚɡɧɨɟ�
ɭɫɥɨɠɧɟɧɢɟ�ɩɫɢɯɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɭ�ɛɨɥɶɧɵɯ�����ȼ�ɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ�
ɜ� ɦɚɬɪɢɰɟ� ɤɨɪɪɟɥɹɰɢɣ� �ɫɜɨɞɧɨɣ� ɬɚɛɥɢɰɟ� ɡɧɚɱɟɧɢɣ� ɤɨɷɮɮɢɰɢɟɧɬɨɜ�
ɤɨɪɪɟɥɹɰɢɢ��ɄɄ��ɦɟɠɞɭ�ɩɚɪɚɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ��ɟɫɬɶ�ɬɚɤɢɟ�ɫɬɨɥɛɰɵ��
ɜ� ɤɨɬɨɪɵɯ� ɡɧɚɱɟɧɢɟ� ɄɄ� ɩɨɜɬɨɪɹɟɬɫɹ�� ɢ� ɩɨɜɬɨɪɟɧɢɟ� ɷɬɨɝɨ� ɡɧɚɱɟɧɢɹ�
ɩɪɨɢɫɯɨɞɢɬ� ɧɚ� ɨɞɧɢɯ� ɢ� ɬɟɯ� ɠɟ� ɫɬɪɨɤɚɯ�� Ɍ�ɟ�� ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɭɪɚɜɧɨɜɟɲɢɜɚɸɬɫɹ� ɦɟɠɞɭ� ɫɨɛɨɣ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ�
ɝɨɜɨɪɢɬɶ� ɨɛ� ɭɪɚɜɧɢɜɚɧɢɢ� ɡɧɚɱɟɧɢɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɍ� ɚɮɮɟɤɬɢɜɧɵɯ�
ɛɨɥɶɧɵɯ� ɬɚɤɨɟ� ɹɜɥɟɧɢɟ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɜ� ɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɢ�� ɱɟɦ� ɭ�
ɝɚɥɥɸɰɢɧɚɬɨɪɧɨ�ɛɪɟɞɨɜɵɯ��ɍ�ɡɞɨɪɨɜɵɯ�ɨɧɨ�ɜɨɨɛɳɟ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ��
��� ȼ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ� ɟɫɬɶ� ɩɚɪɵ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɫɜɹɡɚɧɧɵɟ� ɦɟɠɞɭ�
ɫɨɛɨɣ� ɄɄ ��� Ɍ�ɟ�� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɨɥɧɨɫɬɶɸ� ©ɭɪɚɜɧɢɜɚɸɬɫɹª�
ɦɟɠɞɭ�ɫɨɛɨɣ��ɋ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ��ɷɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨɛ�ɭɩɪɨɳɟɧɢɢ��
ɫɬɟɪɟɨɬɢɩɢɡɚɰɢɢ� ɩɫɢɯɢɱɟɫɤɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɫ� ɞɪɭɝɨɣ� ±� ɨɛɴɟɤɬ�
ɡɚ� ɫɱɟɬ� ɷɬɨɝɨ� ɧɚɞɟɥɹɟɬɫɹ� ɛɈɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ��
ɩɪɢɨɛɪɟɬɚɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ�� ȼ� ɝɪɭɩɩɟ� ɡɞɨɪɨɜɵɯ� ɧɟɬ� ɧɢ�
ɨɞɧɨɝɨ�ɄɄ ���ȼɵɜɨɞɵ��ɉɪɢ� ɬɨɦ�� ɱɬɨ� ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɜɵɞɟɥɹɟɬɫɹ�
ɩɨ�ɨɞɧɨɦɭ�ɮɚɤɬɨɪɭ��ɦɟɧɶɲɟ��ɱɟɦ�ɭ�ɡɞɨɪɨɜɵɯ���ɜɧɭɬɪɟɧɧɹɹ�ɫɬɪɭɤɬɭɪɚ�
ɟɝɨ� ɹɜɥɹɟɬɫɹ� ɛɨɥɟɟ� ɪɚɡɧɨɨɛɪɚɡɧɨɣ� ���� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜɦɟɫɬɨ� ����
ȼɧɭɬɪɟɧɧɟɟ�ɭɫɥɨɠɧɟɧɢɟ�ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ�ɤɨɧɫɬɪɭɤɰɢɢ�±�ɜɨɬ�ɩɨ�ɤɚɤɨɦɭ�
ɩɭɬɢ� ɢɞɟɬ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ� ɩɫɢɯɢɤɢ� ɛɨɥɶɧɨɝɨ�� Ɉɛɴɟɤɬ� ɩɪɢɧɢɦɚɟɬ�
ɧɨɜɵɟ� ɫɜɨɣɫɬɜɚ� ɧɟ� ɡɚ� ɫɱɟɬ� ɢɫɬɢɧɧɨɝɨ� ɭɫɥɨɠɧɟɧɢɹ�� ɚ� ɜɫɥɟɞɫɬɜɢɟ�
ɭɪɚɜɧɢɜɚɧɢɹ� ɢ� ɫɬɟɪɟɨɬɢɩɢɡɚɰɢɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� �ɨɞɢɧɚɤɨɜɵɟ� ɄɄ� ɢ�
ɄɄ ����ȼɧɭɬɪɢ�ɝɪɭɩɩ�ɛɨɥɶɧɵɯ�ɧɚɛɥɸɞɚɸɬɫɹ�ɨɞɧɢ�ɢ�ɬɟ�ɠɟ�ɨɬɥɢɱɢɹ�ɨɬ�
ɝɪɭɩɩɵ�ɡɞɨɪɨɜɵɯ��ɧɨ�ɤɨɥɢɱɟɫɬɜɟɧɧɨ�ɨɧɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɩɨ�ɪɚɡɧɨɦɭ��ɭ�
ɚɮɮɟɤɬɢɜɧɵɯ�ɛɨɥɶɧɵɯ�ɷɬɢɯ�ɨɬɥɢɱɢɣ�ɦɟɧɶɲɟ��ɱɟɦ�ɭ�ɝɚɥɥɸɰɢɧɚɬɨɪɧɨ�
ɛɪɟɞɨɜɵɯ��ɗɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɜɹɡɚɧɨ�ɫ�ɬɹɠɟɫɬɶɸ�ɬɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ��
Ɇɵ�ɩɨɡɜɨɥɹɟɦ�ɫɟɛɟ�ɪɚɫɰɟɧɢɜɚɬɶ�ɜɵɹɜɥɟɧɧɵɟ�ɮɟɧɨɦɟɧɵ�ɤɚɤ�ɷɥɟɦɟɧɬɵ�
ɈɊ�� ɩɨɬɨɦɭ� ɱɬɨ� ɨɧɢ� ɨɫɧɨɜɵɜɚɸɬɫɹ� ɧɚ� ©ɹɡɵɤɨɜɨɣ�ɦɨɞɟɥɢ� ɱɟɥɨɜɟɤɚª�
±�ɟɝɨ�ɩɟɪɜɢɱɧɵɯ��ɛɚɡɨɜɵɯ��ɭɧɢɜɟɪɫɚɥɶɧɵɯ�ɷɥɟɦɟɧɬɚɯ��ɨɪɝɚɧɢɡɭɸɳɢɯ�
ɩɫɢɯɢɱɟɫɤɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ�

6&+,=23+5(1,$�%$6,&�',625'(5
$�.��0XNKRULQD��$�'��.RSDQHYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��%�$��9RVNUHVHQVN\
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��6FKL]RSKUHQLD��VFKL]RSKUHQLF�VSHFWUXP�GLVRUGHUV�LQ�,&'�����
LV�D�FHQWUDO�SUREOHP�RI�FOLQLFDO�SV\FKLDWU\�� ,WV� V\PSWRPV� LQFOXGH�DOPRVW�
DOO� SV\FKRSDWKRORJ\�� WKDW¶V�ZK\� WKH�GLDJQRVWLF�ERXQGV� DUH� LQVXI¿FLHQWO\�
FOHDU��7R�RYHUFRPH�WKLV�XQFHUWDLQW\�WKH�FRQFHSW�RI�³EDVLF�GLVRUGHU´��%'��
ZDV� LQWURGXFHG��%XW� LW� LV� XQGHUVWRRG�GLIIHUHQWO\��.UDHSHOLQ� WKRXJKW� WKDW�
%'� LV� D� ZHDNHQLQJ� RI� MXGJPHQWV� DQG� PHQWDO� PRELOLW\�� %OHXOHU� ±� DQ�
LQWHUUXSWLRQ� RI� DVVRFLDWLRQV�� %HU]H� ±� D� GH¿FLHQF\� RI� FRQVFLRXVQHVV�
VWUHQJWK��6WUDQVN\�±�DQ� LQWUDSV\FKLF�DWD[LD��HWF��7KH�SUREOHP� LV� VWLOO�QRW�
VROYHG��2XU�UHVHDUFK�LV�EDVHG�RQ����&URZQ¶V�SRVLWLRQ��VFKL]RSKUHQLD�LV�D�
ODQJXDJH�GLVHDVH��ODQJXDJH�LV�XQGHUVWRRG�DV�D�SDUWLFXODU�PHQWDO�VWUXFWXUH��
ZKLFK�IRUPDOL]HV�DQG�H[SUHVVHV�D�PHQWDO�FRQGLWLRQ�±�D�KXPDQ�H[SHULHQFH��
DQG����$��:LHU]ELFND¶V�FRQFHSW�RI�D�VLQJOH�QDWXUDO�VHPDQWLF�PHWDODQJXDJH��
,W� LQFOXGHV� VRPH�ZRUGV� FRPSRVLQJ� D� ³KXPDQ� ODQJXDJH�PRGHO´ KXPDQ�
SV\FKH�� $LP�� )LQG� WKH� IHDWXUHV� RI� WKH� ³KXPDQ� ODQJXDJH� PRGHO´� LQ�
GLDPHWULFDOO\�RSSRVLWH�IRUPV�RI�HQGRJHQRXV�IXQFWLRQDO�PHQWDO�GLVRUGHUV��

0DWHULDOV� DQG� PHWKRGV�� 7KHUH� ZHUH� �� JURXSV� RI� SDWLHQWV� �DOO� ZRPHQ��
ZLWK�VFKL]RSKUHQLF�VSHFWUXP�GLVRUGHUV����±�ZLWK�D�SUHYDOHQFH�RI�DIIHFWLYH�
V\PSWRPV� �)���� ���� SDWLHQWV��� �� ±� ZLWK� D� SUHYDOHQFH� RI� KDOOXFLQDWRU\�
GHOXVLRQDO� V\PSWRPV� �)���� ���� SDWLHQWV��� +HDOWK\� FRQWURO� JURXS� ����
SHUVRQV��� *URXSV� DUH� FRPSDUDEOH� WR� VRFLR�GHPRJUDSKLF� DQG� FOLQLFDO�
LQGLFHV�� 0HWKRGV�� FOLQLFDO�SV\FKRSDWKRORJLFDO�� VHPDQWLF� GLIIHUHQWLDO� �(��
$UWHP\HYD�YHUVLRQ���3$166��5HVXOWV�����7KHUH�LV�RQO\���IDFWRU��D�JURXS�RI�
LQWHUUHODWHG�FKDUDFWHULVWLFV��LQ�HDFK�SDWLHQW¶V�JURXS��7KHUH�DUH���IDFWRUV�LQ�
KHDOWK\�FRQWURO�JURXS�����)DFWRUV�DUH�YDULHG�LQ�WKH�QXPEHU�RI�FKDUDFWHULVWLFV��
WKHUH� DUH� ��� FKDUDFWHULVWLFV� LQ� WKH� VLQJOH� IDFWRU� LQ� ERWK� SDWLHQWV� JURXSV��
DQG���FKDUDFWHULVWLFV�±�LQ�KHDOWK\�FRQWURO�JURXS����RI�WKHP�DUH�FRLQFLGH�LQ�
DOO� JURXSV��%RWK� SDWLHQWV� JURXSV� GRQ¶W� KDYH� ³VORZ´�FKDUDFWHULVWLF� ±� WKLV�
FDQ�EH�DQ�HYLGHQFH�RI�WLPH�LPSHUFHSWLRQV��$OVR�ERWK�SDWLHQWV�JURXSV�KDYH�
VRPH�FKDUDFWHULVWLFV�ZKLFK�DUH�GLIIHUHQW� IURP�KHDOWK\�FRQWURO�JURXS�±� LW�
FDQ�WHOO�XV�DERXW�D�SHFXOLDU�FRPSOLFDWLRQ�RI�SDWLHQW¶V�PHQWDO�SURFHVVHV�����
7KHUH�DUH�VXFK�FROXPQV�LQ�ERWK�SDWLHQWV�JURXSV�LQ�WKHLU�FRUUHODWLRQ�PDWUL[�
�D�VXPPDU\�WDEOH�RI�FRUUHODWLRQ�FRHI¿FLHQW��&&��YDOXHV�EHWZHHQ�SDLUV�RI�
FKDUDFWHULVWLFV��WKDW�FRQWDLQ�WKH�HTXDO�&&��DQG�WKHVH�HTXDO�&&�DUH�RQ�WKH�
VDPH� OLQHV� RI� WKH� WDEOH�� ,�H�� LQWHUUHODWHG� FKDUDFWHULVWLFV� DUH� HTXLOLEUDWHG��
WKLV�DOORZV�XV� WR�VD\�DERXW� WKH�HTXDOL]DWLRQ�RI�FKDUDFWHULVWLFV�PHDQLQJV��
7KLV� SKHQRPHQRQ� LV� SUHVHQWHG� LQ� WKH� DIIHFWLYH� GLVRUGHU� JURXS� OHVV��
WKDQ� LQ� KDOOXFLQDWRU\�GHOXVLRQDO� GLVRUGHU� JURXS�� +HDOWK\� FRQWURO� JURXS�
GRHVQ¶W�KDYH�LW�DW�DOO�����%RWK�SDWLHQWV�JURXSV�KDYH�SDLUV�RI�FKDUDFWHULVWLFV�
LQWHUUHODWHG�E\�&& ���,�H��FKDUDFWHULVWLFV�DUH�FRPSOHWHO\�HTXDOL]HG�EHWZHHQ�
HDFK� RWKHU�� 2Q� WKH� RQH� KDQG� LW� VD\V� DERXW� VLPSOL¿FDWLRQ�� VWHUHRW\SLQJ�
RI�PHQWDO�DFWLYLW\��RQ� WKH�RWKHU�KDQG�±�DQ�REMHFW� LV�HQGRZHG�ZLWK�PRUH�
FKDUDFWHULVWLFV��JHWV�VRPH�H[WUD�SURSHUWLHV��+HDOWK\�FRQWURO�JURXS�GRHVQ¶W�
KDYH�&& ���&RQFOXVLRQ��7KRXJK�ERWK�SDWLHQWV�JURXSV�KDYH���IDFWRU��OHVV�
WKDQ�KHDOWK\�FRQWURO�JURXS�KDV���LWV�LQWHUQDO�VWUXFWXUH�LV�PRUH�YDULRXV�����
FKDUDFWHULVWLFV�LQVWHDG�����,QWHUQDO�FRPSOLFDWLRQ�RI�RULJLQDO�FRQVWUXFWLRQ�±�
WKLV�LV�WKH�ZD\�RI�WKH�SDWLHQW¶V�SV\FKH�VWUXFWXULQJ��$Q�REMHFW�JHWV�VRPH�QHZ�
SURSHUWLHV�QRW�EHFDXVH�RI�WUXH�FRPSOLFDWLRQ��EXW�WKURXJK�WKH�FKDUDFWHULVWLFV�
HTXDOL]DWLRQ�DQG�VWHUHRW\SLQJ��HTXDO�&&�DQG�&& ����7KHUH�DUH�WKH�VDPH�
GLIIHUHQFHV�EHWZHHQ�ERWK�SDWLHQWV�JURXSV�DQG�KHDOWK\�FRQWURO�JURXS��EXW�
TXDQWLWDWLYHO\�WKH\�DUH�SUHVHQWHG�LQ�GLIIHUHQW�ZD\V��DIIHFWLYH�SDWLHQWV�KDYH�
VXFK�GLIIHUHQFHV�OHVV�WKDQ�KDOOXFLQDWRU\�GHOXVLRQDO�SDWLHQWV��7KLV�PD\�EH�
GXH�WR�VHYHULW\�RI�GLVHDVH��:H�DOORZ�RXUVHOYHV� WR�UHJDUG�WKHVH� LGHQWL¿HG�
SKHQRPHQD� DV� WKH� HOHPHQWV� RI�%'�� EHFDXVH� WKH\� DUH� EDVHG� RQ� ³KXPDQ�
ODQJXDJH� PRGHO´� ±� LWV� SULPDU\�� XQLYHUVDO� HOHPHQWV�� RUJDQL]LQJ� PHQWDO�
DFWLYLW\�

ɈɋɈȻȿɇɇɈɋɌɂ�Ʌȿɑȿɇɂə�ɉɋɂɏɈɁɈȼ�ɉɊɂ�
ȻȿɊȿɆȿɇɇɈɋɌɂ
Ɇ�ȼ��ɑɚɣɤɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ⱥ�ȼ��ɒɨɪɧɢɤɨɜ
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ȼɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɠɟɧɫɤɢɣ� ɨɪɝɚɧɢɡɦ� ɦɟɧɹɟɬɫɹ�
ɧɟ� ɬɨɥɶɤɨ� ɜ� ɮɢɡɢɱɟɫɤɨɦ�� ɧɨ� ɢ� ɜ� ɩɫɢɯɢɱɟɫɤɨɦ� ɚɫɩɟɤɬɟ�� ȼɨɡɧɢɤɚɟɬ�
ɨɩɪɟɞɟɥɟɧɧɚɹ�ɨɩɚɫɧɨɫɬɶ�ɪɚɡɜɢɬɢɹ�ɩɫɢɯɢɱɟɫɤɢɯ�ɨɬɤɥɨɧɟɧɢɣ��ɤɨɬɨɪɵɟ�
ɬɪɟɛɭɸɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɥɟɱɟɧɢɹ�� Ɉɬɧɨɫɢɬɟɥɶɧɨ� ɩɚɬɨɥɨɝɢɢ�
ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɪɢɫɤ� ɧɚɡɧɚɱɟɧɢɹ� ɩɪɟɩɚɪɚɬɨɜ� ɢ� ɞɪɭɝɢɯ�
ɦɟɬɨɞɨɜ� ɤɨɪɪɟɤɰɢɢ� ɫɨɫɬɨɹɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɫɥɟɞɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ� ɥɟɱɟɧɢɹ� ɩɫɢɯɨɡɨɜ� ɭ�
ɛɟɪɟɦɟɧɧɵɯ�ɢ�ɜɵɹɜɢɬɶ�ɧɚɢɛɨɥɟɟ�ɩɨɩɭɥɹɪɧɵɟ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ�ɦɟɬɨɞɵ�
ɞɥɹ� ɨɛɥɟɝɱɟɧɢɹ� ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨ� ɬɟɦɟ�� Ɋɟɡɭɥɶɬɚɬɵ��Ɉɬɤɥɨɧɟɧɢɹ� ɜ� ɩɫɢɯɢɤɟ� ɩɪɢ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜɵɡɜɚɧɵ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɜ� ɨɪɝɚɧɢɡɦɟ�� ɪɟɡɤɢɦ�
ɢɡɦɟɧɟɧɢɟɦ�ɭɤɥɚɞɚ�ɠɢɡɧɢ�ɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɠɟɧɳɢɧɵ��
ȼ�ɱɚɫɬɧɨɫɬɢ��ɭ�ɩɫɢɯɢɱɟɫɤɢ�ɛɨɥɶɧɵɯ�ɠɟɧɳɢɧ�ɛɟɪɟɦɟɧɧɨɫɬɶ�ɩɨɜɵɲɚɟɬ�
ɜɟɪɨɹɬɧɨɫɬɶ�ɨɛɨɫɬɪɟɧɢɹ�ɢɥɢ�ɠɟ�ɪɟɰɢɞɢɜɚ�ɩɫɢɯɨɡɨɜ��ɉɪɢ�ɪɚɫɫɦɨɬɪɟɧɢɢ�
ɩɪɨɛɥɟɦɵ� ɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ� ɥɟɱɟɧɢɹ� ɫɥɟɞɭɟɬ�
ɭɱɢɬɵɜɚɬɶ��ɱɬɨ�ɨɫɥɨɠɧɟɧɢɹ�ɩɫɢɯɢɱɟɫɤɢɯ�ɪɚɫɫɬɪɨɣɫɬɜ�ɩɟɪɟɜɟɲɢɜɚɸɬ�
ɪɢɫɤ� ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ�� ɇɟɣɪɨɥɟɩɬɢɤɢ�� ɬɪɚɧɤɜɢɥɢɡɚɬɨɪɵ� ɢ�
ɚɧɬɢɞɟɩɪɟɫɫɚɧɬɵ�ɥɟɝɤɨ�ɩɪɨɯɨɞɹɬ�ɫɤɜɨɡɶ�ɩɥɚɰɟɧɬɚɪɧɵɣ�ɛɚɪɶɟɪ��ɢɦɟɸɬ�
ɫɤɥɨɧɧɨɫɬɶ�ɤ�ɧɚɤɨɩɥɟɧɢɸ�ɜ�ɬɤɚɧɹɯ�ɩɥɨɞɚ�ɢ�ɚɦɧɢɨɬɢɱɟɫɤɨɣ�ɠɢɞɤɨɫɬɢ��
ɗɬɢ� ɫɜɨɣɫɬɜɚ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɬɟɪɚɬɨɝɟɧɧɨɦɭ� ɜɨɡɞɟɣɫɬɜɢɸ� ɞɚɧɧɵɯ�
ɩɪɟɩɚɪɚɬɨɜ�ɧɚ�ɩɥɨɞ��ɜɨɡɦɨɠɧɨ�ɭɦɟɧɶɲɟɧɢɟ�ɜɟɫɚ��ɚɧɨɦɚɥɢɢ�ɨɩɨɪɧɨ�
ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɦɟɪɬɜɨɪɨɠɞɟɧɢɹ�� ɩɪɨɱɢɟ� ɚɧɬɟɧɚɬɚɥɶɧɵɟ�
ɧɚɪɭɲɟɧɢɹ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ� ɢɯ�
ɩɪɢɟɦ�� ɬ�ɟ�� ɫɨɤɪɚɬɢɬɶ� ɜɪɟɦɹ� ɩɪɢɟɦɚ� ɢ� ɫɧɢɠɚɬɶ� ɞɨɡɭ� ɜ� ɬɟɱɟɧɢɟ�
ɩɨɫɥɟɞɧɢɯ� ɞɧɟɣ� ɩɟɪɟɞ� ɪɨɞɚɦɢ�� ɋ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ�� ɩɪɢ� ɩɨɫɬɨɹɧɧɨɦ�
ɩɨɞɞɟɪɠɢɜɚɸɳɟɦ�ɩɪɢɟɦɟ�ɩɪɟɩɚɪɚɬɨɜ�ɥɢɬɢɹ��ɭɜɟɥɢɱɟɧɢɟ�ɟɝɨ�ɤɥɢɪɟɧɫɚ�
ɩɨɱɤɚɦɢ� ɬɪɟɛɭɟɬ� ɭɜɟɥɢɱɟɧɢɹ� ɞɨɡɵ� ɩɪɟɩɚɪɚɬɚ� ɞɥɹ� ɩɨɞɞɟɪɠɚɧɢɹ� ɟɝɨ�
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ɨɩɬɢɦɚɥɶɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜ� ɤɪɨɜɢ�� ȼɨɡɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɷɥɟɤɬɪɨɫɭɞɨɪɨɠɧɨɣ� ɬɟɪɚɩɢɢ�ɜ�ɩɟɪɜɨɦ� ɬɪɢɦɟɫɬɪɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɩɪɢ�
ɤɚɬɚɬɨɧɢɱɟɫɤɢɯ� ɢ� ɚɮɮɟɤɬɢɜɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜɚɯ�� Ɉɫɨɛɨɟ� ɡɧɚɱɟɧɢɟ�
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,QWURGXFWLRQ�� 'XULQJ� SUHJQDQF\�� WKH� IHPDOH� ERG\� LV� FKDQJLQJ� QRW� RQO\�
SK\VLFDO�� EXW� DOVR� LQ� WKH� PHQWDO� DVSHFW�� 7KHUH� LV� D� FHUWDLQ� GDQJHU� RI�
GHYHORSLQJ�PHQWDO�KHDOWK�SUREOHPV��ZKLFK�UHTXLUH�DSSURSULDWH�WUHDWPHQW��
ZLFK�PXVW�EH�FRQVLGHUHG�UHODWLYHO\�WR�WKH�ULVN�RI�SUHVFULELQJ�GUXJV�DQG�RWKHU�
PHWKRGV�RI�FRUUHFWLRQ��$LP��7R�WUDFH�WKH�FKDUDFWHULVWLFV�RI�WKH�WUDGLWLRQDO�
PHGLFDO� WUHDWPHQW� RI� SV\FKRVLV� LQ� SUHJQDQW� ZRPHQ� DQG� WR� LGHQWLI\� WKH�
PRVW� SRSXODU� DOWHUQDWLYH�PHWKRGV� WR� UHOLHYH�PHQWDO� GLVRUGHUV��0DWHULDOV�
DQG�PHWKRGV��5HYLHZ�RI� WKH� OLWHUDWXUH� RQ� WKH� WRSLF��5HVXOWV��'HYLDWLRQV�
LQ� WKH�SV\FKH�RI�SUHJQDQF\�DUH�FDXVHG�E\�FKDQJHV� LQ� WKH�ERG\�� OLIHVW\OH�
DQG� IXQFWLRQDO� FRQGLWLRQ� RI� WKH�ZRPDQ�� 3DUWLFXODUO\�� LQ� WKH�PHQWDOO\� LOO�
ZRPHQ��SUHJQDQF\�LQFUHDVHV�WKH�OLNHOLKRRG�RI�DQ�H[DFHUEDWLRQ�RU�UHODSVH�
RI�SV\FKRVLV��'LVFXVVLQJ�WKH�SUREOHP�RI�WKH�WUDGLWLRQDO�PHGLFDO�WUHDWPHQW�
LW�VKRXOG�EH�DZDUH�WKDW�FRPSOLFDWLRQV�RXWZHLJK�WKH�ULVN�RI�PHQWDO�GLVRUGHUV�
SKDUPDFRWKHUDS\�� 1HXUROHSWLFV�� DQWLGHSUHVVDQWV� DQG� WUDQTXLOL]HUV� FDQ�
HDVLO\�SDVV� WKURXJK� WKH�SODFHQWDO�EDUULHU�� WKH\� WHQG� WR�DFFXPXODWH� LQ� WKH�
WLVVXHV� RI� WKH� IHWXV� DQG� DPQLRWLF� ÀXLG�� 7KHVH� SURSHUWLHV� FRQWULEXWH� WR�
WKH� WHUDWRJHQLF� HIIHFWV� RI� WKHVH� GUXJV� RQ� WKH� IHWXV�� GHFUHDVH� LQ� ZHLJKW��
DEQRUPDOLWLHV� RI� WKH� PXVFXORVNHOHWDO� V\VWHP�� VWLOOELUWK�� RWKHU� DQWHQDWDO�
YLRODWLRQV��7KXV�LW�LV�DGYLVDEOH�WR�PLQLPL]H�WKH�UHFHSWLRQ�WKDW�UHGXFH�WKH�
WLPH�RI� UHFHSWLRQ� DQG� UHGXFH�RYHU� WKH� ODVW� GD\V�EHIRUH�GHOLYHU\��2Q� WKH�
RWKHU�KDQG��DW�FRQVWDQW�VXSSRUW�UHFHLYLQJ�OLWKLXP�SUHSDUDWLRQV��LQFUHDVLQJ�
LWV�FOHDUDQFH�E\�WKH�NLGQH\V�UHTXLUH�KLJKHU�GRVH�WR�PDLQWDLQ�LWV�RSWLPXP�
FRQFHQWUDWLRQ�LQ�WKH�EORRG��,W�LV�SRVVLEOH�WR�XVH�RI�HOHFWURFRQYXOVLYH�WKHUDS\�
LQ� WKH� ¿UVW� WULPHVWHU� RI� SUHJQDQF\� LQ� FDWDWRQLF� DQG� DIIHFWLYH� GLVRUGHUV��
'XULQJ� SUHJQDQF\� LW� LV� LPSRUWDQW� WR� XVH� SV\FKRWKHUDS\�� WR� FDOP� WKH�
VLWXDWLRQ��ZKLFK�LV�DGYLVDEOH�QRW�RQO\�IRU�SV\FKLDWULF�SDWLHQWV��EXW�DOVR�IRU�
KHDOWK\�ZRPHQ��LW�KHOSV�WR�UHGXFH�WKH�ULVN�RI�SRVWSDUWXP�PHQWDO�GLVRUGHUV��
7R�GDWH��VRPH�RUJDQL]DWLRQ�DUH�IRXQGHG�WR�RYHUFRPH�WKH�SV\FKRVLV�ZLWKRXW�
GUXJV��6DIH�+DUERU��©&HQWHU�IRU�DOWHUQDWLYH�PHGLFLQHVª��©7KH�5RDG�%DFNª��
*UHHQ�0HQWDO�+HDOWK��7KHLU�VHUYLFHV�FDQ�EH�D�JRRG�DOWHUQDWLYH�IRU�ZRPHQ�
ZKR� GR� QRW� ZDQW� WR� WDNH� WKH� ULVN� RI� WDNLQJ� SV\FKRWURSLF� GUXJV� GXULQJ�
SUHJQDQF\��&RQFOXVLRQ��.HHS�LQ�PLQG�WKDW�QR�VLQJOH�PHWKRG�RI�WUHDWPHQW�
RI� SV\FKRVLV� GXULQJ� SUHJQDQF\� LV� QRW� ZLWKRXW� ULVN�� 3HUPLVVLRQ� IRU� WKH�
WUHDWPHQW�PXVW� EH� VRXJKW� RI� WKH� SDWLHQW�� DZDUHQHVV� RI� KHU� KXVEDQG� DQG�
UHODWLYHV� DERXW� WKH� ULVNV� DQG� EHQH¿WV� RI� WUHDWPHQW� LV� DOVR� GHVLUDEOH�� ,WCV�
SUHIHUDEOH�WR�DGPLQLVWHU�GUXJV��ZKLFK�VLGH�HIIHFWV�DUH�EHWWHU�XQGHUVWRRG�DW�
WKH�PRPHQW��,Q�DGGLWLRQ�WR�FRUUHFWLRQ�FLUFXLW�UHFHLYLQJ�SV\FKRWURSLF�GUXJV��
WKH�XVH�RI�DOWHUQDWLYH�WUHDWPHQWV��PRVWO\�SV\FKRWKHUDS\��LV�UHFRPPHQGHG�
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ɨɛɭɫɥɨɜɥɟɧɨ� ɦɧɨɝɢɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɬɚɤɢɦɢ� ɤɚɤ� ɫɨɰɢɚɥɶɧɵɦɢ��
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ�� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦɢ� ɢ� ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɫɟɫɤɢɦɢ��
ɇɚɥɢɱɢɟ� ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɜɚɟɬ� ɪɢɫɤ�
ɫɭɢɰɢɞɚɥɶɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɪɚɛɨɬɵ� ±�
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ɭ� ������ ɛɨɥɶɧɵɯ�� ȼ� ɧɚɫɬɨɹɳɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɜɵɫɨɤɢɣ� ɪɢɫɤ�
ɫɭɢɰɢɞɚ� �7$65�� ɨɬɦɟɱɚɥɫɹ� ɭ� ������ ɫɪɟɞɧɢɣ� ±� ɭ� ������� ɧɢɡɤɢɣ� ±� ɭ�
������ ɨɛɫɥɟɞɨɜɚɧɧɵɯ�� Ɉɛɳɚɹ� ɨɰɟɧɤɚ� ɩɨ� ɲɤɚɥɟ� 66,� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɚɮɮɟɤɬɢɜɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɛɵɥɚ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɜɵɫɨɤɢɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�ɜ�������ɫɥɭɱɚɟɜ��ɫɪɟɞɧɢɦɢ�±�������ɢ�ɧɢɡɤɢɦɢ�ɜ��������
Ɉɛɳɢɣ�ɛɚɥɥ�ɩɨ�ɲɤɚɥɟ�5)/�ɢɦɟɥ�ɜɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɜ��������ɫɪɟɞɧɢɣ�
±�������ɢ�ɧɢɡɤɢɣ�ɜ�������ɫɥɭɱɚɟɜ��ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɤɨɪɪɟɥɹɰɢɣ�ɦɵ�
ɭɫɬɚɧɨɜɢɥɢ��ɱɬɨ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɛɚɥɥɚ�ɩɨ�ɲɤɚɥɟ�7$65��ɫɭɢɰɢɞɚɥɶɧɵɣ�
ɪɢɫɤ��� ɭɫɢɥɢɜɚɟɬɫɹ� ɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɫɭɢɰɢɞɚɥɶɧɵɯ� ɢɞɟɣ� �U �������
S���������ɜ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɭɦɟɧɶɲɚɟɬɫɹ�ɩɨɤɚɡɚɬɟɥɶ�ɩɨ�ɲɤɚɥɟ�5)/��U �
±������� S���������� ȼɵɫɨɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɩɨ� ɲɤɚɥɚɦ� ɫɭɢɰɢɞɚɥɶɧɨɝɨ�
ɪɢɫɤɚ�7$65�ɢ�ɫɭɢɰɢɞɚɥɶɧɵɯ�ɦɵɫɥɟɣ�66,�ɤɨɪɪɟɥɢɪɨɜɚɥɢ�ɫ�ɦɭɠɫɤɢɦ�
ɩɨɥɨɦ� �U ������� S �������� ɨɬɹɝɨɳɟɧɧɨɣ� ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶɸ� ɤɚɤɢɦɢ�
ɥɢɛɨ� ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� �U ������� S ��������
ɧɚɥɢɱɢɟɦ� ɩɫɢɯɨɞɟɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɷɩɢɡɨɞɨɜ� ɜ� ɞɟɬɫɬɜɟ� �U �������
S �������� ɧɚɥɢɱɢɟɦ� ɫɭɢɰɢɞɚɥɶɧɵɯ� ɩɨɩɵɬɨɤ� ɜ� ɚɧɚɦɧɟɡɟ� �U �������
S����������ȼɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ��ɩɨ�ɨɩɪɨɫɧɢɤɭ�ɩɪɢɱɢɧ�ɞɥɹ�ɠɢɡɧɢ�5)/��
ɨɬɦɟɱɚɥɢɫɶ�ɭ�ɠɟɧɳɢɧ��U �������S ��������ɭ�ɛɨɥɶɧɵɯ�ɛɟɡ�ɨɬɹɝɨɳɟɧɧɨɣ�
ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɢ�ɢ�ɛɟɡ�ɩɫɢɯɨɞɟɡɚɞɚɩɬɚɰɢɨɧɧɵɯ�ɷɩɢɡɨɞɨɜ�ɜ�ɞɟɬɫɬɜɟ�
�U �������S ������ɢ�U �������S ������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɭ�ɩɚɰɢɟɧɬɨɜ�ɛɟɡ�
ɫɭɢɰɢɞɚɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜ� ɚɧɚɦɧɟɡɟ� �U ������� S ������� ɢ� ɧɢɡɤɢɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�ɲɤɚɥɵ�66,��U �±�������S ��������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɫɭɢɰɢɞɚɥɶɧɨɝɨ� ɪɢɫɤɚ� ɧɟɨɛɯɨɞɢɦ� ɦɭɥɶɬɢɮɚɤɬɨɪɧɵɣ�
ɩɨɞɯɨɞ�� ɉɪɢ� ɷɬɨɦ� ɜɚɠɧɨ� ɨɰɟɧɢɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɮɚɤɬɨɪɵ�� ɩɪɢɜɨɞɹɳɢɟ�
ɤ� ɫɭɢɰɢɞɭ��ɧɨ�ɢ�ɩɪɨɬɟɤɬɢɜɧɵɟ�ɮɚɤɬɨɪɵ�±�©ɩɪɢɱɢɧɵ�ɞɥɹ�ɠɢɡɧɢª��ɍ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɮɮɟɤɬɢɜɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɛɵɥ� ɨɩɪɟɞɟɥɟɧ� ɜɵɫɨɤɢɣ�
ɭɪɨɜɟɧɶ�ɫɭɢɰɢɞɚɥɶɧɨɝɨ�ɪɢɫɤɚ�

7+(�$1$/<6,6�2)�68,&,'(�5,6.�$7�3$7,(176�:,7+�022'�
',625'(56
0�9��9WLXULQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��/�1��.DVLPRYD
6WDWH�0HGLFDO�$FDGHP\�RI�1L]KQ\�1RYJRURG��1L]KQ\�1RYJRURG��5XVVLD

,QWURGXFWLRQ��3UREOHP�RI�D�VXLFLGH�LV�RQH�RI�WKH�PRVW�DFWXDO�LQ�SV\FKLDWU\��
,W�LV�ZHOO�NQRZQ�WKDW�WKH�VXLFLGDO�EHKDYLRU�LV�FDXVHG�E\�PDQ\�IDFWRUV��VXFK�
DV� VRFLDO�� HFRQRPLF�� SV\FKRORJLFDO� DQG� SV\FKRSDWRORJLFDO�� 3UHVHQFH� RI�
PHQWDO�GLVRUGHUV�VLJQL¿FDQWO\�LQFUHDVHV�ULVN�RI�VXLFLGDO�EHKDYLRU��$LP��7KH�
ZRUN� SXUSRVH� ±� WR� HVWLPDWH� OHYHO� RI� VXLFLGH� ULVN� DW� SDWLHQWV�ZLWK�PRRG�
GLVRUGHUV��0DWHULDOV�DQG�PHWKRGV������SDWLHQWV�ZLWK�PRRG�GLVRUGHUV�ZHUH�
VXUYH\HG��$OO� SDWLHQWV� E\� WKH� PHWKRG� RI� VWUXFWXUHG� LQWHUYLHZ� LQFOXGLQJ�
VRFLR�GHPRJUDSKLF�� HWKQRFXOWXUDO� DQG� DQDPQHVLV� GDWD� ZHUH� VWXGLHG��
7KH� FOLQLFDO� SV\FKRSDWKRORJLFDO� DQDO\VLV� RI� D� GLVHDVH� ZDV� FDUULHG� RXW��
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7KH� SV\FKRGLDJQRVWLF� UHVHDUFK� ZDV� VHDUFKHG� E\� 7RRO� IRU� $VVHVVPHQW�
RI� 6XLFLGH� 5LVN� �7$65��� WKH� 6FDOH� RI� 6XLFLGDO� ,GHDWLRQ� RI� %HFN� �66,���
©5HDVRQV�IRU�/LYLQJ�,QYHQWRU\�6FDOHª��5)/������6WDWLVWLFDO�SURFHVVLQJ�RI�
GDWD�ZDV�FDUULHG�RXW�E\�WKH�6366������SURJUDP��5HVXOWV��$PRQJ�VXUYH\HG�
ZDV������������PHQ�DQG������������ZRPHQ�DJHG����WR����\HDU��PHDQ�DJH�
������������\HDUV���%LSRODU�'LVRUGHUV�DW������������SDWLHQWV��5HFXUUHQW�
'HSUHVVLYH� 'LVRUGHUV� DW� ��� �������� DQG� D� 0DMRU� 'HSUHVVLYH� (SLVRGH�
±� ��� �������� FDVHV� ZDV� GLDJQRVHG�� 7KH� ������ SDWLHQWV� ZHUH� PDUULHG�
�ɪ����������������±�VLQJOH��������±�GLYRUFHG�������ZHUH�ZLGRZV��������
KDG�FKLOGUHQ��ɪ ���������3V\FKRSDWKRORJLFDO�KHUHGLWDU\�ORDG��GHSUHVVLRQV��
PDQLF�HSLVRGHV��D�VXLFLGH��VFKL]RSKUHQLD��DOFRKRO�GHSHQGHQFH�� LQ�������
RI� FDVHV� ZDV� QRWHG�� ([LVWHQFH� WKH� SV\FKRGHDGDSWDWLRQV� HSLVRGHV� LQ� WKH�
FKLOGKRRG�� VXFK� DV� IHDUV�� DIIHFWLYH� UHDFWLRQV�� H[FLWDELOLW\� LQ� ������ZDV�
SUHVHQW��ɪ ���������$WWLWXGH�WR�D�VXLFLGH�DPRQJ�WKH�VXUYH\HG�ZDV�HVWLPDWHG��
'LGQ¶W�DOORZ�SRVVLELOLW\�RI�VXLFLGH��������DSSURYHG�D�VXLFLGH�DV�DQ�H[LW�
IURP�DQ�LQVROXEOH�VLWXDWLRQ��������DOORZHG�SRVVLELOLW\�RI�D�VXLFLGH�������
RI�UHVSRQGHQWV��6XLFLGH�DWWHPSWV�LQ�WKH�DQDPQHVLV�LQ�������ZHUH�REVHUYHG��
������SHRSOH�ZHUH�KRVSLWDOL]HG�ZLWK�VXLFLGH�DWWHPSW��LQ�������RI�SDWLHQWV�
GLGQ¶W�KDYH�VXLFLGDO�EHKDYLRU�� ,Q� WKLV� UHVHDUFK� WKH�KLJK� ULVN�RI�D� VXLFLGH�
�7$65�� LQ� ������PLGGOH� LQ� ������� ORZ� LQ� ������ VXUYH\HG�ZDV� QRWHG��
7KH�JHQHUDO�DVVHVVPHQW�E\�66,�VFDOH�DPRQJ�SDWLHQWV�ZLWK�PRRG�GLVRUGHU�
KLJK�UDWHV� LQ��������PLGGOH� LQ�������DQG� ORZ� LQ�������ZDV�SUHVHQWHG��
7KH�RYHUDOO�VFRUH�E\�5)/�VFDOH�KDG�KLJK�UDWHV�LQ��������PLGGOH�±�������
DQG�ORZ�LQ�������RI�FDVHV��$W�DQDO\VLV�RI�FRUUHODWLRQV�ZH�HVWDEOLVKHG�WKDW�
LQFUHDVLQJ�LQ�VFRUH�E\�7$65�VFDOH��VXLFLGH�ULVN���FRUUHODWHG�ZLWK�LQFUHDVH�
LQWHQVLW\� RI� VXLFLGDO� LGHDV� �U ������� S��������� DQG� GHFUHDVHV� VFRUH� E\�
5)/�VFDOH��U �±�������S����������+LJK�UDWHV�DFFRUGLQJ�WR�VFDOHV�RI�VXLFLGH�
ULVN�DQG�66,�FRUUHODWHG�ZLWK�D�PDOH�VH[��U �������S ��������WKH�KHUHGLWDU\�
ORDG� DQ\� SV\FKRSDWKRORJLFDO� GLVRUGHUV� �U ������� S �������� H[LVWHQFH�
WKH� SV\FKRGHDGDSWDWLRQV� HSLVRGHV� LQ� WKH� FKLOGKRRG� �U ������� S ��������
SUHVHQWV�RI�VXLFLGH�DWWHPSWV�LQ�WKH�DQDPQHVLV��U �������S����������+LJK�
UDWHV� E\� D� TXHVWLRQQDLUH� RI� WKH� UHDVRQV� IRU� OLYLQJ� �5)/�� ZHUH� QRWHG� DW�
ZRPHQ� �U ������� S �������� DW� SDWLHQWV� ZLWKRXW� WKH� KHUHGLWDU\� ORDG� DQG�
ZLWKRXW�SV\FKRGHDGDSWDWLRQV�HSLVRGHV�LQ�WKH�FKLOGKRRG��U �������S ������
DQG�U �������S ������UHVSHFWLYHO\���DW�SDWLHQWV�ZLWKRXW�VXLFLGDO�DFWLYLW\�LQ�
WKH�DQDPQHVLV��U �������S �������DQG�ORZ�VFRUH�E\�66,�VFDOH��U �±�������
S �������� &RQFOXVLRQ�� 7KXV�� PXOWLIDFWRULDO� DSSURDFK� LV� QHFHVVDU\� IRU�
LGHQWL¿FDWLRQ�RI�VXLFLGH�ULVN��,W�LV�LPSRUWDQW�WR�HVWLPDWH�QRW�RQO\�WKH�IDFWRUV�
OHDGLQJ�WR�D�VXLFLGH��EXW�DOVR�SURWHFWLYH�IDFWRUV�±�©WKH�UHDVRQV�IRU�OLIHª��$W�
SDWLHQWV�ZLWK�PRRG�GLVRUGHUV�KLJK�VXLFLGH�ULVN�ZDV�LGHQWLI\�
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ȾɈɆɂɇȺɇɌɕ�ɂ�ɂɏ�ɋȼəɁɖ�ɋ�ɈɌɊɂɐȺɌȿɅɖɇɕɆ�
ɈɌɇɈɒȿɇɂȿɆ�Ʉ�ɈɌɐɍ�ȻȿɊȿɆȿɇɇɈɃ
ȼ�Ⱥ��ɏɨɦɢɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞɨɰ��ɀ�ȼ��Ɂɚɫɵɩɤɢɧɚ
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ɧɚɥɢɱɢɟ�ɬɪɟɜɨɠɧɵɯ�ɢ�ɢɥɢ�ɞɟɩɪɟɫɫɢɜɧɵɯ�ɪɟɚɤɰɢɣ�ɜ�ɫɨɫɬɚɜɟ�ɉɄȽȾ�ɩɨ�
ɨɬɧɨɲɟɧɢɸ�ɤ�ɫɨɛɫɬɜɟɧɧɨɣ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɢɡɦɟɧɟɧɢɸ�ɨɛɪɚɡɚ�ɠɢɡɧɢ��
ɛɭɞɭɳɟɦɭ�ɪɟɛɟɧɤɭ��ɚ�ɬɚɤɠɟ�ɩɨ�ɩɨɜɨɞɭ�ɨɬɧɨɲɟɧɢɹ�ɨɤɪɭɠɚɸɳɢɯ�ɥɢɰ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɮɚɤɬɨɪɵ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɪɚɡɜɢɬɢɸ�
ɬɪɟɜɨɠɧɵɯ�ɢ�ɢɥɢ�ɞɟɩɪɟɫɫɢɜɧɵɯ�ɪɟɚɤɰɢɣ�ɜ�ɫɨɫɬɚɜɟ�ɉɄȽȾ��Ɇɚɬɟɪɢɚɥɵ�
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ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɩɢɥɨɬɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɡɚ� ����� ɝ�� ��� ɛɟɪɟɦɟɧɧɵɯ�
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɝɨɞɚ�� ɫɨ� ɫɪɨɤɚɦɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɨɬ� ��� ɞɨ� ���
ɧɟɞɟɥɶ��Ȼɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɦɟɬɨɞɢɤɢ�©Ɍɟɫɬ�ɨɬɧɨɲɟɧɢɣ�ɛɟɪɟɦɟɧɧɨɣ��
ɌɈȻª� �ɗɣɞɟɦɢɥɥɟɪ� ɗ�Ƚ��� Ⱦɨɛɪɹɤɨɜ� ɂ�ȼ��� ɇɢɤɨɥɶɫɤɚɹ� ɂ�Ɇ��� ������ ɢ�
©ɇɟɡɚɤɨɧɱɟɧɧɵɟ� ɩɪɟɞɥɨɠɟɧɢɹª� �6DNV�6LGQH\� ɜ� ɦɨɞɢɮɢɤɚɰɢɢ� Ɂɚɟɤɨ�
Ɍ�Ⱥ����Ȼɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɬɟɫɬɢɪɨɜɚɧɢɟ�ɩɨ� ɷɬɢɦ�ɦɟɬɨɞɢɤɚɦ�ɢ� ɡɚɬɟɦ�ɩɨ�
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ɢɥɢ� ɞɟɩɪɟɫɫɢɜɧɵɯ� ɪɟɚɤɰɢɣ�� ɩɨ� ɞɚɧɧɵɦ� ɌɈȻ�� ���� ɱɟɥɨɜɟɤ��� ɜɨ� ��
±� ɫ� ɢɯ� ɨɬɫɭɬɫɬɜɢɟɦ� ���� ɱɟɥɨɜɟɤ��� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɩɪɹɦɚɹ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɦɟɠɞɭ�
ɧɚɥɢɱɢɟɦ�ɬɪɟɜɨɠɧɵɯ�ɢ�ɢɥɢ�ɞɟɩɪɟɫɫɢɜɧɵɯ�ɪɟɚɤɰɢɣ�ɜ�ɫɨɫɬɚɜɟ�ɉɄȽȾ�
ɢ�ɨɬɪɢɰɚɬɟɥɶɧɵɦ�ɨɬɧɨɲɟɧɢɟɦ�ɤ�ɫɨɛɫɬɜɟɧɧɨɦɭ�ɨɬɰɭ�ɛɟɪɟɦɟɧɧɨɣ��ɩɨ�
ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɦɟɬɨɞɢɤɢ�©ɇɟɡɚɤɨɧɱɟɧɧɵɟ�ɩɪɟɞɥɨɠɟɧɢɹª��
ɂɡ����ɠɟɧɳɢɧ�ɭ����ɧɟ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɬɪɟɜɨɠɧɵɯ�ɢ�ɢɥɢ�ɞɟɩɪɟɫɫɢɜɧɵɯ�
ɪɟɚɤɰɢɣ�ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ�ɨɬɧɨɲɟɧɢɹ�ɤ�ɫɨɛɫɬɜɟɧɧɨɦɭ�
ɨɬɰɭ��ɭ���ɠɟɧɳɢɧ�ɨɧɢ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ�

ɨɬɧɨɲɟɧɢɹ�ɤ�ɨɬɰɭ��ɭ����ɛɟɪɟɦɟɧɧɵɯ�ɨɧɢ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɩɪɢ�ɧɚɥɢɱɢɢ�
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ�ɨɬɧɨɲɟɧɢɹ�ɤ�ɨɬɰɭ��Ȼɵɥ�ɩɪɨɜɟɞɟɧ�ɪɚɫɱɟɬ�ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɚɫɫɨɰɢɚɰɢɢ� �.D��� ɜ� ɯɨɞɟ� ɤɨɬɨɪɨɝɨ� ɛɵɥɚ� ɩɨɞɬɜɟɪɠɞɟɧɚ� ɩɪɹɦɚɹ� ɫɜɹɡɶ�
�.D ���ɦɟɠɞɭ�ɧɚɥɢɱɢɟɦ� ɬɪɟɜɨɠɧɵɯ�ɢ�ɢɥɢ�ɞɟɩɪɟɫɫɢɜɧɵɯ�ɪɟɚɤɰɢɣ�ɜ�
ɫɨɫɬɚɜɟ�ɉɄȽȾ�ɢ�ɧɚɥɢɱɢɟ�ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ�ɨɬɧɨɲɟɧɢɹ�ɤ�ɨɬɰɭ��ȼɵɜɨɞɵ��
ɑɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɬɪɟɜɨɠɧɵɯ� ɢ�ɢɥɢ� ɞɟɩɪɟɫɫɢɜɧɵɯ� ɪɟɚɤɰɢɣ�
ɜ� ɫɨɫɬɚɜɟ� ɉɄȽȾ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɲɟ� ɫɪɟɞɢ� ɛɟɪɟɦɟɧɧɵɯ�� ɢɦɟɸɳɢɯ�
ɨɬɪɢɰɚɬɟɥɶɧɨɟ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɫɨɛɫɬɜɟɧɧɨɦɭ� ɨɬɰɭ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɧɚ� ɧɚɲ� ɜɡɝɥɹɞ� ɧɟɨɛɯɨɞɢɦɨ� ɭɞɟɥɹɬɶ� ɩɨɜɵɲɟɧɧɨɟ� ɜɧɢɦɚɧɢɟ� ɞɟɬɫɤɨ�
ɪɨɞɢɬɟɥɶɫɤɢɦ�ɨɬɧɨɲɟɧɢɹɦ�ɛɟɪɟɦɟɧɧɵɯ�� ɜɵɹɜɥɹɬɶ�ɢɯ�ɭɛɟɠɞɟɧɢɹ�ɩɨ�
ɩɨɜɨɞɭ�ɨɬɧɨɲɟɧɢɣ�ɜ�ɢɯ�ɪɨɞɢɬɟɥɶɫɤɢɯ�ɫɟɦɶɹɯ�ɢ�ɢɯ�ɦɟɫɬɟ�ɜ�ɫɨɛɫɬɜɟɧɧɨɣ�
ɫɟɦɶɟ��Ɇɵ�ɫɱɢɬɚɟɦ��ɱɬɨ�ɨɫɨɛɟɧɧɨ�ɩɪɢɫɬɚɥɶɧɨɟ�ɜɧɢɦɚɧɢɟ�ɧɟɨɛɯɨɞɢɦɨ�
ɭɞɟɥɹɬɶ� ɩɪɨɛɥɟɦɟ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɢɯ� ɨɬɰɚɦɢ�� ɢ�
ɫɱɢɬɚɟɦ�� ɱɬɨ� ɜ� ɪɚɛɨɬɟ� ɫ� ɛɟɪɟɦɟɧɧɵɦɢ� ɹɜɥɹɟɬɫɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ�ɧɚ�
ɩɟɪɜɵɯ�ɷɬɚɩɚɯ�ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɬɶ�ɞɚɧɧɵɟ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�
ɦɟɬɨɞɢɤɢ� �©Ɍɟɫɬ� ɨɬɧɨɲɟɧɢɣ� ɛɟɪɟɦɟɧɧɨɣ�� ɌɈȻª� �ɗɣɞɟɦɢɥɥɟɪ�
ɗ�Ƚ��� Ⱦɨɛɪɹɤɨɜ� ɂ�ȼ��� ɇɢɤɨɥɶɫɤɚɹ� ɂ�Ɇ��� ������ ɢ� ©ɇɟɡɚɤɨɧɱɟɧɧɵɟ�
ɩɪɟɞɥɨɠɟɧɢɹª��6DNV�6LGQH\�ɜ�ɦɨɞɢɮɢɤɚɰɢɢ�Ɂɚɟɤɨ�Ɍ�Ⱥ�����ɬɚɤ�ɤɚɤ�ɨɧɢ�
ɩɨɦɨɝɚɸɬ�ɜ�ɤɨɪɪɟɤɰɢɢ�ɨɬɧɨɲɟɧɢɹ�ɛɟɪɟɦɟɧɧɨɣ�ɤ�ɛɭɞɭɳɟɦɭ�ɪɟɛɟɧɤɭ�
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,QWURGXFWLRQ��,W�LV�NQRZQ�WKDW�D�FRPPRQ�IHDWXUH�LV�WKH�SUHVHQFH�RI�SUHJQDQW�
DQ[LHW\�DQG�RU�GHSUHVVLYH�UHDFWLRQV�FRPSULVLQJ�3&*'�LQ�UHODWLRQ�WR�WKHLU�
RZQ�SUHJQDQF\��OLIHVW\OH�FKDQJHV��WKH�XQERUQ�FKLOG��DV�ZHOO�DV�WR�WKH�DWWLWXGH�
RI�WKRVH�DURXQG��$LP��,GHQWLI\�WKH�IDFWRUV�FRQWULEXWLQJ�WR�WKH�GHYHORSPHQW�
RI�DQ[LHW\�DQG�RU�GHSUHVVLYH�UHDFWLRQV�FRPSULVLQJ�3&*'��0DWHULDOV�DQG�
PHWKRGV�� ,Q�DFFRUGDQFH�ZLWK� WKH� LQWHQGHG�SXUSRVH�DW� WKH�'HSDUWPHQW�RI�
©3V\FKLDWU\�DQG�$GGLFWLRQª�7XOD�6WDWH�8QLYHUVLW\�XQGHUWRRN�D�SLORW�VWXG\�
LQ������RI����SUHJQDQW�ZRPHQ�DJHG����WR����\HDUV���ZLWK�JHVWDWLRQ�RI����
WR����ZHHNV��7HFKQLTXHV�ZHUH�XVHG�©7HVW�SUHJQDQW� UHODWLRQVKLSV��72%ª�
�(LGHPLOOHU�(�*���'REU\DNRY�,�9���1LNROVND\D�,�0���������DQG�©,QFRPSOHWH�
SURSRVDOVª��6DNV�6LGQH\�PRGL¿FDWLRQ�=DHNR�7�$����7HVWLQJ�ZDV�SHUIRUPHG�
RQ�WKHVH�WHFKQLTXHV��DQG�WKHQ�WKH�UHVXOWV�RI�WKH�UHVHDUFK�ZDV�GRQH�RQ�WKH�
ZRPHQ¶V�GLYLVLRQ�JURXSV��RQH�JURXS�FRQVLVWHG�RI�ZRPHQ�ZLWK�WKH�SUHVHQFH�
RI�DQ[LHW\�DQG�RU�GHSUHVVLYH�UHDFWLRQV�DFFRUGLQJ�72%�����SHRSOH���WKH���
±� WR� WKHLU� DEVHQFH� ���� SHRSOH���5HVXOWV�� ,Q� WKH� FRXUVH� RI� WKH� VWXG\�ZDV�
IRXQG�EHWZHHQ�WKH�SUHVHQFH�RI�D�GLUHFW�SDWWHUQ�RI�DQ[LHW\�DQG�RU�GHSUHVVLYH�
UHDFWLRQV�FRPSULVLQJ�3&*'�DQG�QHJDWLYH�DWWLWXGHV�WRZDUGV�SUHJQDQW�RZQ�
IDWKHU� RQ� WKH� UHVXOWV� RI� XVLQJ� WKH� PHWKRG� ©,QFRPSOHWH� SURSRVDOV�ª� 2I�
WKH����ZRPHQ�LQ����WKHUH�ZDV�QR�HYLGHQFH�RI�DQ[LHW\�DQG�RU�GHSUHVVLYH�
UHDFWLRQV�LQ�WKH�DEVHQFH�RI�D�QHJDWLYH�DWWLWXGH�WRZDUGV�KLV�RZQ�IDWKHU�KDG�
WKUHH�ZRPHQ�ZHUH�LGHQWL¿HG�ZLWK�D�SRVLWLYH�DWWLWXGH�WRZDUGV�WKH�IDWKHU�����
SUHJQDQW�ZRPHQ�ZHUH�LGHQWL¿HG�ZLWK�D�QHJDWLYH�DWWLWXGH�WRZDUG�KLV�IDWKHU��
:H�FDOFXODWHG�WKH�FRHI¿FLHQW�RI�DVVRFLDWLRQ��.D���LQ�WKH�FRXUVH�RI�ZKLFK�
ZDV�FRQ¿UPHG�E\�GLUHFW�FRPPXQLFDWLRQ��.D ���EHWZHHQ�WKH�SUHVHQFH�RI�
DQ[LHW\�DQG�RU�GHSUHVVLYH�UHDFWLRQV�FRPSULVLQJ�3&*'�DQG�SUHVHQFH�RI�D�
QHJDWLYH�DWWLWXGH�WRZDUG�KLV�IDWKHU��&RQFOXVLRQ��7KH�LQFLGHQFH�RI�DQ[LHW\�
DQG�RU�GHSUHVVLYH�UHDFWLRQV�FRPSULVLQJ�3&*'�VLJQL¿FDQWO\�KLJKHU�DPRQJ�
SUHJQDQW� ZRPHQ� ZKR� KDYH� D� QHJDWLYH� DWWLWXGH� WRZDUG� KLV� RZQ� IDWKHU��
7KXV��LQ�RXU�RSLQLRQ�LW�LV�QHFHVVDU\�WR�IRFXV�RQ�SDUHQW�FKLOG�UHODWLRQVKLS�
GXULQJ�SUHJQDQF\��WR�LGHQWLI\�WKHLU�EHOLHIV�DERXW�WKH�UHODWLRQVKLS�IURP�WKHLU�
IDPLOLHV� DQG� WKHLU� SODFH� LQ� WKHLU� RZQ� IDPLO\��:H� EHOLHYH� WKDW� SDUWLFXODU�
DWWHQWLRQ� VKRXOG� EH� SDLG� WR� WKH� SUREOHP� RI� PXWXDO� SUHJQDQW� ZLWK� WKHLU�
IDWKHUV��DQG�ZH�EHOLHYH�WKDW�ZRUNLQJ�ZLWK�SUHJQDQW�LV�DGYLVDEOH�LQ�WKH�HDUO\�
VWDJHV�RI�FRXQVHOLQJ�FRQGXFW�WKHVH�GLDJQRVWLF�WHFKQLTXHV��©7HVW�UHODWLRQV�
SUHJQDQW��72%ª��(LGHPLOOHU�(�*���'REU\DNRY�,�9���1LNROVND\D�,�0���������
DQG�©,QFRPSOHWH�SURSRVDOVª��6DNV�6LGQH\�PRGL¿FDWLRQ�=DHNR�7�$�����DV�
WKH\�KHOS�LQ�FRUUHFWLQJ�WKH�UHODWLRQVKLS�WR�WKH�XQERUQ�FKLOG�RI�D�SUHJQDQW�

ɈɉɕɌ�ɂɋɉɈɅɖɁɈȼȺɇɂə�ɉɋɂɏɈȾɂȺȽɇɈɋɌɂɑȿɋɄɂɏ�
ɌȿɋɌɈȼ�ȾɅə�ȼɕəȼɅȿɇɂə�ɋɍɂɐɂȾȺɅɖɇɕɏ�ɂ�
ȺɍɌɈȾȿɋɌɊɍɄɌɂȼɇɕɏ�ɌȿɇȾȿɇɐɂɃ�ɍ�ȾȿɌȿɃ�ɂ�
ɉɈȾɊɈɋɌɄɈȼ�±�ɉȺɐɂȿɇɌɈȼ�ɉɋɂɏɂȺɌɊɂɑȿɋɄɈȽɈ�
ɋɌȺɐɂɈɇȺɊȺ
ȼ�Ɉ��Ɂɚɣɰɟɜ��Ƚ�ɂ��Ʌɭɞɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɩɪɨɮ��Ɉ�Ɏ��ɉɚɧɤɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɨɛɥɟɦɵ�ɫɭɢɰɢɞɨɜ�ɜ�ɞɟɬɫɤɨɦ�ɢ�ɩɨɞɪɨɫɬɤɨɜɨɦ�
ɜɨɡɪɚɫɬɟ� ɨɛɭɫɥɨɜɥɟɧɚ� ɬɟɧɞɟɧɰɢɟɣ� ɢɯ� ɪɨɫɬɚ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɢ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɷɮɮɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ� ɜɵɹɜɥɟɧɢɹ�
ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɫɭɢɰɢɞɚɥɶɧɨɝɨ�ɩɨɜɟɞɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�
ɩɪɨɜɟɞɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɨɫɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ�
ɬɟɫɬɨɜ�ɞɥɹ�ɢɡɭɱɟɧɢɹ�ɧɟɤɨɬɨɪɵɯ�ɩɫɢɯɢɱɟɫɤɢɯ�ɦɟɯɚɧɢɡɦɨɜ�ɢ�ɮɚɤɬɨɪɨɜ�
ɪɢɫɤɚ� ɫɭɢɰɢɞɚɥɶɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɭ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ȼ� ɤɚɱɟɫɬɜɟ�
ɨɫɧɨɜɧɵɯ� ɡɚɞɚɱ� ɛɵɥɚ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɞɥɹ� ɷɬɢɯ� ɰɟɥɟɣ�
ɪɹɞɚ� ɢɡɜɟɫɬɧɵɯ� ɬɟɫɬɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ�
ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ��� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ɭ�
ɤɨɬɨɪɵɯ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɜ�ɩɫɢɯɢɚɬɪɢɱɟɫɤɢɣ�ɫɬɚɰɢɨɧɚɪ�ɨɬɦɟɱɚɥɨɫɶ�
ɫɭɢɰɢɞɚɥɶɧɨɟ�ɩɨɜɟɞɟɧɢɟ� �ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ�ɲɬɚɦɩɨɦ�ɧɚ�ɨɛɥɨɠɤɟ�
ɢɫɬɨɪɢɢ�ɛɨɥɟɡɧɢ���ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɦɟɬɨɞɢɤɢ��ɫɩɨɫɨɛɧɵɟ��ɩɨ�ɞɚɧɧɵɦ�
ɥɢɬɟɪɚɬɭɪɵ�� ɩɨɦɨɱɶ� ɤɨɫɜɟɧɧɨ� ɨɰɟɧɢɬɶ� ɜɟɪɨɹɬɧɨɫɬɶ� ɫɭɢɰɢɞɚɥɶɧɵɯ�
ɞɟɣɫɬɜɢɣ�� ©ɒɤɚɥɚ� ɛɟɡɧɚɞɟɠɧɨɫɬɢª� Ⱥ�� Ȼɟɤɚ�� ©ɒɤɚɥɚ� ɨɞɢɧɨɱɟɫɬɜɚª�
Ⱦ�� Ɋɚɫɫɟɥɚ� ɢ� Ɇ�� Ɏɟɪɝɸɫɨɧɚ�� ɨɩɪɨɫɧɢɤ� ɞɢɚɝɧɨɫɬɢɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɢ� ɮɨɪɦ� ɚɝɪɟɫɫɢɢ� Ⱥ�� Ȼɚɫɫɚ� ɢ� Ⱥ�� Ⱦɚɪɤɢ�� ©ɗɤɫɩɪɟɫɫ�ɞɢɚɝɧɨɫɬɢɤɚ�
ɭɪɨɜɧɹ� ɫɚɦɨɨɰɟɧɤɢª� �Ɏɟɬɢɫɤɢɧ� ɇ�ɉ�� ɢ� ɞɪ���� ɂɡɭɱɟɧɧɵɟ� ɫɥɭɱɚɢ�
ɫɭɢɰɢɞɚɥɶɧɨɝɨ�ɩɨɜɟɞɟɧɢɹ�ɭ�ɞɟɬɟɣ�ɢ�ɩɨɞɪɨɫɬɤɨɜ�ɧɚɦɢ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�
ɧɚ�ɬɪɢ�ɝɪɭɩɩɵ�����ɫɭɢɰɢɞɚɥɶɧɵɟ�ɜɵɫɤɚɡɵɜɚɧɢɹ�ɢ�ɞɟɣɫɬɜɢɹ�ɫɜɹɡɚɧɧɵɟ�
ɫ� ɫɢɬɭɚɰɢɨɧɧɵɦɢ� ɢ� ɥɢɱɧɨɫɬɧɵɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɩɚɰɢɟɧɬɨɜ��
ɫɨɜɟɪɲɟɧɧɵɟ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɚɮɮɟɤɬɚ�±����ɱɟɥ������������ɫɭɢɰɢɞɚɥɶɧɵɟ�
ɦɵɫɥɢ�� ɜɵɫɤɚɡɵɜɚɧɢɹ� ɢ� ɞɟɣɫɬɜɢɹ�� ɤɨɦɨɪɛɢɞɧɵɟ� ɫ� ɞɟɩɪɟɫɫɢɟɣ� ±� ���
ɱɟɥ������������ɚɭɬɨɚɝɪɟɫɫɢɜɧɵɟ��ɜɤɥɸɱɚɹ�ɫɭɢɰɢɞɚɥɶɧɵɟ��ɩɪɨɹɜɥɟɧɢɹ�
ɜ� ɪɚɦɤɚɯ� ɢɧɨɣ� �ɬɹɠɟɥɨɣ�� ɩɫɢɯɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ±� ��� ɱɟɥ�� �������
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ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ�
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ɫɚɦɨɨɰɟɧɤɢ��ɩɨɧɢɠɟɧɧɵɣ�ɭ�������ɢ��������ɤɪɢɬɢɱɟɫɤɢɣ�ɭɪɨɜɟɧɶ�±�
ɭ� ������ ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼɵɜɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɤɚɡɚɥɨ��
ɱɬɨ� ɩɪɢɦɟɧɟɧɢɟ� ɞɚɧɧɵɯ� ɦɟɬɨɞɢɤ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɪɟɲɚɟɬ� ɩɪɨɛɥɟɦɭ�
ɷɮɮɟɤɬɢɜɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɫɭɢɰɢɞɚɥɶɧɨɝɨ� ɪɢɫɤɚ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ�
ɪɹɞɨɦ�ɩɪɢɱɢɧ��Ʉ�ɫɭɝɭɛɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɢɱɢɧɚɦ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�
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LQGLFDWRUV�DQG�TXHVWLRQQDLUH�IRUPV�RI�DJJUHVVLRQ�$��%DVVD��$��'DUNL�©UDSLG�
GLDJQRVLV� RI� VHOI�HVWHHP� ©�)HWLVNLQ� 13�� HWF���� 6WXGLHG� FDVHV� RI� VXLFLGDO�
EHKDYLRU�LQ�FKLOGUHQ�DQG�DGROHVFHQWV�ZH�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV��
��� VXLFLGDO� VWDWHPHQWV� DQG� DFWLRQV� UHODWHG� WR� VLWXDWLRQDO� DQG� SHUVRQDO�
FKDUDFWHULVWLFV�RI�SDWLHQWV�FRPPLWWHG�XQGHU�WKH�LQÀXHQFH�RI�SDVVLRQ�±����
SHRSOH� ������� ��� VXLFLGDO� WKRXJKWV�� VWDWHPHQWV� DQG� DFWLRQV�� FRPRUELG�
ZLWK�GHSUHVVLRQ�±����SHRSOH�����������DXWRDJJUHVVLYH��LQFOXGLQJ�VXLFLGH��
XQGHU� GLIIHUHQW� PDQLIHVWDWLRQV� �VHYHUH�� PHQWDO� GLVRUGHU� ±� ��� SHRSOH�
�������5HVXOWV��5HVHDUFK�GLG� QRW� UHYHDO� DQ\�SDWWHUQV� LQ� WKH� GLVWULEXWLRQ�
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VFDOH�RI�©6ROLWXGHª��6WDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�QRW�UHFRUGHG�
RQ�WKH�VFDOHV�DQG�WHFKQLTXHV�$��%DVVD��$��'DUNL��3DWLHQWV�ZKR�FRPPLWWHG�
VXLFLGH�VXLFLGDO��SDUDVXLFLGDO��DFWLRQV�ZHUH�WKH�KLJKHVW�VFRUHV�RQ�WKH�YHUEDO�
DQG�SK\VLFDO�DJJUHVVLRQ��DV�ZHOO�DV�LQ�WHUPV�RI�©)HHOLQJV�RI�JXLOWª��6LPLODU�
OHYHOV�LQ�SDWLHQWV���DQG�JURXS���UHFHLYHG�RQ�D�VFDOH�RI�VHOI�HVWHHP��UHGXFHG�
IURP�������WR��������WKH�FULWLFDO�OHYHO�±�LQ�������DQG��������UHVSHFWLYHO\��
&RQFOXVLRQ��5HVHDUFK�KDV�VKRZQ�WKDW�WKH�XVH�RI�WKHVH�WHFKQLTXHV�DOPRVW�
LV� QRW� VROYHV� WKH� SUREOHP�RI� HIIHFWLYH� GLDJQRVLV� RI� VXLFLGH� ULVN��7KLV� LV�
GXH�WR�VHYHUDO�UHDVRQV��)RU�SXUHO\�SV\FKRORJLFDO�UHDVRQV�FDQ�EH�DWWULEXWHG�
LQWUDSV\FKLF�GHIHQVLYH�WHQGHQFLHV�DQG�VRFLDO�GHVLUDELOLW\�IDFWRU�ZKLFK�DUH�
UHÀHFWHG�LQ�WKH�UHVSRQVHV�RI�WKH�VXEMHFWV��,QVXI¿FLHQW�HI¿FLHQF\�RI�YHUEDO�
WHVWLQJ�PHWKRGV� WR� LGHQWLI\� SUHGLFWRUV� RI� VXLFLGDO� EHKDYLRU�PD\� DOVR� EH�
H[SODLQHG�E\�WKH�SHFXOLDULWLHV�RI�WKH�SURYLVLRQV�RI�WKH�VXUYH\HG�SRSXODWLRQ��
8QH[SHFWHG�KRVSLWDOL]DWLRQ�LQ�D�SV\FKLDWULF�KRVSLWDO��LQFOXGLQJ�LQYROXQWDU\��
IRUFHG�VHSDUDWLRQ�RI�WKH�FKLOG�RU�DGROHVFHQW�IURP�WKH�XVXDO�HQYLURQPHQW��
LI�QRW�DOZD\V�FRPIRUWDEOH�IRU�KLP��WKH�GHVLUH�WR�TXLFNO\�PDNH�GLVFKDUJHG�
SDWLHQWV��HVSHFLDOO\�ROGHU�DGROHVFHQWV�UHVRUW�WR�GLVVLPXODWLRQ�RI�KLV�IRUWXQH��
WR� KLGH� WUXH� IHHOLQJV�� ,W� LV� LPSRUWDQW� WR� UHDOL]H� WKDW� FOLQLFDO� SV\FKLDWULF�
PHWKRGV�XVHG�E\�SV\FKLDWULVWV�DQG�SV\FKRORJLVWV�WR�ZRUN�GLUHFWO\�ZLWK�WKH�
SDWLHQW�PXVW� UHPDLQ� WKH� OHDGLQJ�DQG� WHVW�PHWKRGV�DUH�RQO\�DQ�DGGLWLRQDO�
WRRO�LQ�WKH�ZRUN�RI�SURIHVVLRQDOV�ZLWK�SDWLHQWV�
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ɛɨɥɶɧɵɯ�ɧɟ�ɢɡɭɱɚɥɢɫɶ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɨɰɢɚɥɶɧɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɯ� ɮɚɤɬɨɪɨɜ� ɚɞɚɩɬɚɰɢɢ� ɜ�
ɨɛɳɟɫɬɜɟ� ɨɞɢɧɨɤɨ� ɩɪɨɠɢɜɚɸɳɢɯ� ɩɫɢɯɢɱɟɫɤɢ� ɛɨɥɶɧɵɯ� ɩɨɡɞɧɟɝɨ�
ɜɨɡɪɚɫɬɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɵ�ɨɞɢɧɨɤɨ�ɩɪɨɠɢɜɚɸɳɢɟ�
ɛɨɥɶɧɵɟ� ɜ� ɜɨɡɪɚɫɬɟ� ��� ɥɟɬ� ɢ� ɫɬɚɪɲɟ�� ɫɨɫɬɨɹɳɢɟ� ɧɚ� ɭɱɟɬɟ� ɜ� ɨɞɧɨɦ�
ɢɡ� ɝɟɪɨɧɬɨɩɫɢɯɢɚɬɪɢɱɟɫɤɢɯ� ɭɱɚɫɬɤɨɜ� ɜ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ�
ɞɢɫɩɚɧɫɟɪɟ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɭɸ� ɤɚɥɟɧɞɚɪɧɭɸ�
ɞɚɬɭ� ±� ���� ɱɟɥɨɜɟɤ��ɉɨɦɢɦɨ� ɤɥɢɧɢɱɟɫɤɨɝɨ�� ɩɪɢɦɟɧɹɥɫɹ� ɫɨɰɢɚɥɶɧɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ� ɦɟɬɨɞ�� ɂɫɫɥɟɞɨɜɚɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɫɨɰɢɚɥɶɧɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ��ɭɪɨɜɟɧɶ�ɢ�ɯɚɪɚɤɬɟɪ�ɫɨɰɢɚɥɶɧɵɯ�ɤɨɧɬɚɤɬɨɜ��ɧɚɥɢɱɢɟ�
ɫɨɫɬɨɹɧɢɹ�ɨɞɢɧɨɱɟɫɬɜɚ��ɨɬɧɨɲɟɧɢɟ�ɤ�ɨɞɢɧɨɤɨɦɭ�ɩɪɨɠɢɜɚɧɢɸ��ɬɢɩɵ�
ɨɞɢɧɨɤɨɝɨ� ɩɪɨɠɢɜɚɧɢɹ�� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɩɟɤɭɧɚɦɢ��
ɚ� ɬɚɤɠɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�ɠɢɡɧɶɸ� ɜ� ɰɟɥɨɦ�� ɢ� ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɟ�
�ɞɨɥɹ� ɛɨɥɶɧɵɯ� ɫɨɫɬɨɹɳɢɯ� ɜ� ɝɪɭɩɩɟ� ɚɤɬɢɜɧɨɝɨ� ɞɢɫɩɚɧɫɟɪɧɨɝɨ�
ɧɚɛɥɸɞɟɧɢɹ��ɭɪɨɜɟɧɶ�ɨɛɪɚɡɨɜɚɧɢɹ��ɠɢɥɢɳɧɵɟ�ɭɫɥɨɜɢɹ��ɦɚɬɟɪɢɚɥɶɧɨɟ�
ɨɛɟɫɩɟɱɟɧɢɟ��ɫɨɰɢɚɥɶɧɵɣ�ɫɬɚɬɭɫ��ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ��
ɩɨɤɚɡɚɬɟɥɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɵ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɜ�
ɜɚɠɧɟɣɲɢɯ�ɫɮɟɪɚɯ�ɠɢɡɧɢ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�ɛɨɥɶɧɵɯ��ɍ�������ɩɚɰɢɟɧɬɨɜ�
ɧɚɛɥɸɞɚɥɨɫɶ� ɫɨɫɬɨɹɧɢɟ� ɨɞɢɧɨɱɟɫɬɜɚ�� ɭ� ������ ±� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�
ɨɬɧɨɲɟɧɢɹ� ɫ� ɨɩɟɤɭɧɚɦɢ�� ɭ� ������ ɨɬɦɟɱɚɥɢɫɶ� ɞɢɫɝɚɪɦɨɧɢɱɧɵɟ�
ɬɢɩɵ� ɨɞɢɧɨɤɨɝɨ� ɩɪɨɠɢɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɨɫɬɚɥɶɧɵɯ� ɫɨɰɢɚɥɶɧɨ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ�ɢ� ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜɵɹɜɢɥ��ɱɬɨ�ɢɯ�



255

Секция «Медицинская психология и психиатрия»

ɭɪɨɜɟɧɶ�ɭ�ɩɨɥɨɜɢɧɵ�ɛɨɥɶɧɵɯ�ɛɵɥ�ɫɪɟɞɧɢɣ��ɭ�����±�ɧɢɡɤɢɣ�ɢ�ɬɨɥɶɤɨ�
ɭ� ���� ɱɚɫɬɢ� ɩɚɰɢɟɧɬɨɜ� ±� ɜɵɫɨɤɢɣ� �S��������� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɞɬɜɟɪɞɢɥɨ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɫɨɰɢɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɚ� ɜ�ɢɡɭɱɟɧɢɢ� ɚɞɚɩɬɚɰɢɢ�ɨɞɢɧɨɤɨ�
ɩɪɨɠɢɜɚɸɳɢɯ�ɛɨɥɶɧɵɯ�ɩɨɡɞɧɟɝɨ�ɜɨɡɪɚɫɬɚ�ɢ�ɩɨɤɚɡɚɥɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɪɚɡɪɚɛɨɬɤɢ� ɫɩɟɰɢɚɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɨɦɨɳɢ�
ɞɚɧɧɨɦɭ�ɤɨɧɬɢɧɝɟɧɬɭ�ɛɨɥɶɧɵɯ�

$'$37�72�62&,(7<�/,9,1*�$/21(�3$7,(176�/$7(5�
$*(��62&,$/�36<&+2/2*,&$/�$1'�62&,$/�$63(&76�2)�
+286(+2/'�
7�6��1DJLHYD��,�,��1DELXOOLQ
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL��$VVRF��3URI��9�)��'UX]��$VVRF��3URI��
'�1��%HJXQ
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��$JLQJ�RI�WKH�SRSXODWLRQ�>.LVKNXQ������@�VWHDGLO\�LQFUHDVHV�
WKH� PHQWDOO\� LOO� JHULDWULF� >6�,�� *DYULORYD�� ����@�� $PRQJ� WKHP� LV� WKH�
SHUFHQWDJH�RI�VLQJOH�����>'UX]�9�)���2OHLQLNRYD�,�1�������@��7KHVH�SDWLHQWV�
DUH�DW� LQFUHDVHG�ULVN�IRU�VRFLDO�H[FOXVLRQ�>%DUNRY�,�1�������@��+RZHYHU��
HVSHFLDOO\�WKH�VRFLR�SV\FKRORJLFDO�DQG�VRFLR�KRXVHKROG�IDFWRUV�DGDSW�WKHVH�
SDWLHQWV�KDYH�QRW�EHHQ�VWXGLHG��$LP��'HWHUPLQLQJ�WKH�VRFLR�SV\FKRORJLFDO�
DQG�VRFLR�GRPHVWLF�IDFWRUV�RI�DGDSWDWLRQ�LQ�D�VRFLHW\�OLYLQJ�DORQH�JHULDWULF�
SV\FKLDWULF�SDWLHQWV��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG�SDWLHQWV�
OLYLQJ� DORQH� DW� WKH� DJH�RI����\HDUV� DQG�ROGHU�ZKR�DUH� UHJLVWHUHG� LQ�RQH�
RI�WKH�SORWV�LQ�ROG�DJH�SV\FKLDWU\�PHQWDO�KRVSLWDO��UHJLVWHUHG�WR�D�VSHFL¿F�
FDOHQGDU� GDWH� ±� ����� ,Q� DGGLWLRQ� WR� FOLQLFDO� DSSOLHG� VRFLR�SV\FKRORJLFDO�
PHWKRG��:H�LQYHVWLJDWHG�WKH�IROORZLQJ�VRFLR�SV\FKRORJLFDO��WKH�OHYHO�DQG�
QDWXUH� RI� VRFLDO� FRQWDFW�� WKH� SUHVHQFH� RI� WKH� VWDWH� RI� ORQHOLQHVV�� ORQHO\�
DWWLWXGH� WRZDUG� OLYLQJ�� ORQH� W\SHV� RI� DFFRPPRGDWLRQ�� UHODWLRQVKLSV�ZLWK�
FDUHJLYHUV� RI� SDWLHQWV�� DV� ZHOO� DV� VDWLVIDFWLRQ� ZLWK� OLIH� LQ� JHQHUDO�� DQG�
VRFLDO�DPHQLWLHV��WKH�SURSRUWLRQ�RI�SDWLHQWV�LQ�WKH�DFWLYH�JURXS�FRQVLVWLQJ�
RI� FOLQLFDO� VXSHUYLVLRQ�� OHYHO� RI� HGXFDWLRQ�� KRXVLQJ�� PDWHULDO� VHFXULW\��
VRFLDO� VWDWXV�� DELOLW\� WR� VHUYLFH� WKHPVHOYHV�� LQGLFDWRUV�� 5HVXOWV�� )RXQG�
YLRODWLRQV� LQ� NH\� DUHDV� RI� OLIH� LQ� PRVW� SDWLHQWV�� ,Q� ������ RI� SDWLHQWV¶�
VWDWH�RI� ORQHOLQHVV�� LQ�������±�DGYHUVH� UHODWLRQVKLS�ZLWK� WKH� WUXVWHHV�� LQ�
������KDG�GLVFRUGDQW�W\SHV�RI�VROLWDU\�OLYLQJ��7KH�DQDO\VLV�RI�RWKHU�VRFLR�
SV\FKRORJLFDO�DQG�RI�VRFLDO�LQGLFDWRUV�UHYHDOHG�WKDW�WKHLU�OHYHO�RI�KDOI�RI�
WKH�SDWLHQWV�KDG�DQ�DYHUDJH������±�ORZ�DQG�RQO\�����RI�SDWLHQWV�±�KLJKHU�
�S��������� &RQFOXVLRQ��7KLV� VWXG\� FRQ¿UPHG� WKH� HI¿FDF\� RI� WKH� XVH� RI�
VRFLR�SV\FKRORJLFDO�DGDSWDWLRQ�PHWKRG�LQ�WKH�VWXG\�RI�SDWLHQWV�OLYLQJ�DORQH�
ODWH�DJH�DQG�VKRZHG�WKH�QHHG�IRU�D�VSHFLDO�SURJUDP�RI�PHGLFDO�DQG�VRFLDO�
DVVLVWDQFH�WR�WKLV�FDWHJRU\�RI�SDWLHQWV�

ɋɊȺȼɇɂɌȿɅɖɇɕɃ�ȺɇȺɅɂɁ�ɄɅɂɇɂɄɈ�ɋɈɐɂȺɅɖɇɈɃ�
ɋɌɊɍɄɌɍɊɕ�ȾɂɋɉȺɇɋȿɊɇɈȽɈ�ɄɈɇɌɂɇȽȿɇɌȺ�
ɉɋɂɏɂɑȿɋɄɂɏ�ȻɈɅɖɇɕɏ�ɉɈɀɂɅɈȽɈ�ȼɈɁɊȺɋɌȺ�ȼ�
ɁȺȼɂɋɂɆɈɋɌɂ�ɈɌ�ɋȿɆȿɃɇɈȽɈ�ɋɌȺɌɍɋȺ
ȼ�ɋ��Ȼɨɝɞɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȼ�Ɏ��Ⱦɪɭɡɶ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɜ�ɝɟɪɨɧɬɨɩɫɢɯɢɚɬɪɢɢ�ɧɟ�ɫɭɳɟɫɬɜɭɟɬ�
ɟɞɢɧɨɣ� ɤɨɦɩɥɟɤɫɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɨɦɨɳɢ�
ɞɢɫɩɚɧɫɟɪɧɨɦɭ� ɤɨɧɬɢɧɝɟɧɬɭ� ɨɞɢɧɨɤɨ� ɩɪɨɠɢɜɚɸɳɢɯ� ɩɫɢɯɢɱɟɫɤɢ�
ɛɨɥɶɧɵɯ� ɩɨɡɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� Ⱦɥɹ� ɟɟ� ɪɚɡɪɚɛɨɬɤɢ� ɧɟɨɛɯɨɞɢɦɨ�
ɩɪɨɜɟɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɤɥɢɧɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɫɬɪɭɤɬɭɪɵ�
ɞɢɫɩɚɧɫɟɪɧɨɝɨ� ɤɨɧɬɢɧɝɟɧɬɚ� ɩɫɢɯɢɱɟɫɤɢɯ� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɟɦɟɣɧɨɝɨ� ɫɬɚɬɭɫɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɪɟɞɟɥɟɧɢɟ�ɪɚɡɥɢɱɢɣ�ɜ�ɤɥɢɧɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ�ɫɬɪɭɤɬɭɪɟ�ɩɫɢɯɢɱɟɫɤɢ�
ɛɨɥɶɧɵɯ� ɩɨɡɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉɥɢɧɢɱɟɫɤɢɦ�
ɢ� ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɦ� ɦɟɬɨɞɚɦɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ���� ɨɞɢɧɨɤɢɯ� ɢ� ����
ɩɪɨɠɢɜɚɸɳɢɯ�ɫ�ɪɨɞɫɬɜɟɧɧɢɤɚɦɢ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ����ɥɟɬ�ɢ�ɫɬɚɪɲɟ��
ɧɚɛɥɸɞɚɜɲɢɯɫɹ�ɜ�ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ�ɞɢɫɩɚɧɫɟɪɟ��ɋɪɚɜɧɢɜɚɥɢɫɶ�
ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ� �ɩɨɥ�� ɜɨɡɪɚɫɬ��� ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɟ� �ɭɪɨɜɟɧɶ�
ɨɛɪɚɡɨɜɚɧɢɹ�� ɠɢɥɢɳɧɵɟ� ɭɫɥɨɜɢɹ�� ɦɚɬɟɪɢɚɥɶɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ��
ɧɚɥɢɱɢɟ� ɢɧɜɚɥɢɞɧɨɫɬɢ�� ɬɪɭɞɨɜɚɹ� ɡɚɧɹɬɨɫɬɶ�� ɢ� ɤɥɢɧɢɱɟɫɤɢɟ�
�ɫɨɦɚɬɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ�� ɜɟɞɭɳɢɣ� ɩɫɢɯɨɩɚɬɨɥɨɝɢɱɟɫɤɢɣ� ɫɢɧɞɪɨɦ��
ɧɨɡɨɥɨɝɢɱɟɫɤɚɹ� ɮɨɪɦɚ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɨɤɚɡɚɬɟɥɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɍɫɬɚɧɨɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɞɨɫɬɨɜɟɪɧɵɟ� ɪɚɡɥɢɱɢɹ�� ɫɪɟɞɢ� ɨɞɢɧɨɤɢɯ�
ɛɨɥɶɧɵɯ� ɱɚɳɟ� ɜɫɬɪɟɱɚɥɢɫɶ� ɠɟɧɳɢɧɵ� ������� ɢ� �������� ɩɚɰɢɟɧɬɵ�
ɜ� ɩɪɟɫɟɧɢɥɶɧɨɦ� ɜɨɡɪɚɫɬɟ� ������� ɢ� �������� ɧɢɡɤɨɟ� ɦɚɬɟɪɢɚɥɶɧɨɟ�
ɨɛɟɫɩɟɱɟɧɢɟ� ������� ɢ� �������� ɛɨɥɶɧɵɟ�� ɭɱɚɫɬɜɭɸɳɢɟ� ɜ� ɬɪɭɞɨɜɨɣ�
ɡɚɧɹɬɨɫɬɢ� ����� ɢ� �������� ɥɢɰɚ�� ɫɬɪɚɞɚɸɳɢɟ� ɲɢɡɨɮɪɟɧɢɟɣ� �������

ɢ� ������� ɢ� ɷɤɡɨɝɟɧɧɨ�ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ������� ɢ� �����
ɛɨɥɶɧɵɟ�ɫ�ɩɚɪɚɧɨɢɞɧɨɣ��������ɢ��������ɢ�ɩɫɢɯɨɩɚɬɨɩɨɞɨɛɧɨɣ��������
ɢ�������ɫɢɦɩɬɨɦɚɬɢɤɨɣ�ɢ�ɪɟɠɟ�ɧɚɛɥɸɞɚɥɢɫɶ�ɩɚɰɢɟɧɬɵ�ɫ�ɫɨɫɭɞɢɫɬɵɦɢ�
������ɢ���������ɚ�ɬɚɤɠɟ�ɷɧɞɨɝɟɧɧɨ�ɨɪɝɚɧɢɱɟɫɤɢɦɢ��ɚɬɪɨɮɢɱɟɫɤɢɦɢ��
ɡɚɛɨɥɟɜɚɧɢɹɦɢ�������ɢ���������ɛɨɥɶɧɵɟ�ɫɨ�ɫɥɚɛɨɭɦɢɟɦ�����ɢ���������
ȼɵɜɨɞɵ��Ƚɪɭɩɩɚ�ɨɞɢɧɨɤɢɯ�ɛɨɥɟɟ�ɝɨɦɨɝɟɧɧɚ�ɩɨ�ɫɬɪɭɤɬɭɪɟ��ɜ�ɧɟɣ�ɛɨɥɟɟ�
ɭɡɤɢɣ� ɫɩɟɤɬɪ� ɧɨɡɨɥɨɝɢɱɟɫɤɢɯ� ɮɨɪɦ� ɢ� ɫɢɧɞɪɨɦɚɥɶɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ��
ɨɧɚ�ɛɨɥɟɟ�ɨɞɧɨɪɨɞɧɚ�ɜ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɦ�ɢ�ɫɨɰɢɚɥɶɧɨɦ�ɩɥɚɧɟ��Ƚɪɭɩɩɚ�
ɛɨɥɶɧɵɯ�� ɩɪɨɠɢɜɚɸɳɢɯ� ɫ� ɪɨɞɫɬɜɟɧɧɢɤɚɦɢ�� ɛɨɥɟɟ� ɝɟɬɟɪɨɝɟɧɧɚ�� ɜ�
ɧɟɣ� ɲɢɪɟ� ɫɩɟɤɬɪ� ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɢ� ɨɬɦɟɱɚɟɬɫɹ� ɛɨɥɶɲɚɹ�
ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ� ɫɨɰɢɚɥɶɧɵɯ� ɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ��
ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɧɟɨɛɯɨɞɢɦɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ�
ɤɨɦɩɥɟɤɫɧɨɣ�ɩɪɨɝɪɚɦɦɵ�ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ�ɩɨɦɨɳɢ�ɞɢɫɩɚɧɫɟɪɧɨɦɭ�
ɤɨɧɬɢɧɝɟɧɬɭ� ɨɞɢɧɨɤɨ� ɩɪɨɠɢɜɚɸɳɢɯ� ɩɫɢɯɢɱɟɫɤɢ� ɛɨɥɶɧɵɯ� ɩɨɡɞɧɟɝɨ�
ɜɨɡɪɚɫɬɚ�

&203$5$7,9(�$1$/<6,6�2)�&/,1,&$/�$1'�62&,$/�
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,QWURGXFWLRQ��7RGD\�LQ�ROG�DJH�SV\FKLDWU\�WKHUH�LV�QR�VLQJOH�FRPSUHKHQVLYH�
SURJUDP� RI� PHGLFDO� DQG� VRFLDO� FDUH� GLVSHQVDU\� FRQWLQJHQW� OLYLQJ� DORQH�
JHULDWULF�SV\FKLDWULF�SDWLHQWV��)RU�LWV�GHYHORSPHQW�LV�QHFHVVDU\�WR�FRQGXFW�D�
FRPSDUDWLYH�DQDO\VLV�RI�FOLQLFDO�DQG�VRFLDO�VWUXFWXUH�GLVSHQVDU\�FRQWLQJHQW�
PHQWDO� HOGHUO\� SDWLHQWV� GHSHQGLQJ� RQ� PDULWDO� VWDWXV��$LP�� 'HWHUPLQLQJ�
GLIIHUHQFHV�LQ�FOLQLFDO�DQG�VRFLDO�VWUXFWXUH�RI�WKH�PHQWDOO\�LOO�ODWH�DJH�OLYLQJ�
DORQH� LQ� WKH� IDPLO\�� 0DWHULDOV� DQG� PHWKRGV�� &OLQLFDO� DQG� VRFLRORJLFDO�
PHWKRGV�H[DPLQHG�����VLQJOH�DQG�OLYLQJ�ZLWK�UHODWLYHV�����SDWLHQWV�DJHG����
\HDUV�DQG�ROGHU��REVHUYHG�LQ�WKH�PHQWDO�KRVSLWDO��&RPSDUHG�GHPRJUDSKLF�
�JHQGHU�� DJH��� VRFLR�GRPHVWLF� �OHYHO� RI� HGXFDWLRQ�� KRXVLQJ�� PDWHULDO�
VXSSRUW�� WKH� SUHVHQFH� RI� GLVDELOLW\�� HPSOR\PHQW�� DQG� FOLQLFDO� �VRPDWLF�
FRQGLWLRQ�OHDGLQJ�SV\FKRSDWKRORJLFDO�V\QGURPH��QRVRORJLFDO�IRUP�RI�WKH�
GLVHDVH��LQGLFDWRUV��5HVXOWV��7KH�IROORZLQJ�VLJQL¿FDQW�GLIIHUHQFHV���DPRQJ�
VLQJOH�ZRPHQ�SDWLHQWV�ZHUH�PRUH� IUHTXHQW� �������DQG� ������� SDWLHQWV�
LQ� WKH� SUHVHQLOH� DJH� ������� DQG� �������� ORZ� PDWHULDO� VXSSRUW� �������
DQG� �������� SDWLHQWV� SDUWLFLSDWLQJ� LQ� HPSOR\PHQW� ����� DQG� ��������
SHUVRQV�ZLWK� VFKL]RSKUHQLD� ������� DQG� ������� DQG� H[RJHQRXV� RUJDQLF�
GLVHDVH��������DQG������SDWLHQWV�ZLWK�SDUDQRLG��������DQG��������DQG�
SV\FKRSDWK\��������DQG�������DQG�OHVV�IUHTXHQWO\�REVHUYHG�V\PSWRPV�RI�
SDWLHQWV�ZLWK�YDVFXODU������DQG���������DV�ZHOO�DV�HQGRJHQRXV�RUJDQLF�
�DWURSKLF�� GLVHDVH� ������ DQG� �������� SDWLHQWV� ZLWK� GHPHQWLD� ���� DQG�
��������&RQFOXVLRQ��6LQJOH�JURXS�PRUH�KRPRJHQHRXV�VWUXFWXUH��LW�KDV�D�
QDUURZHU�UDQJH�RI�FOLQLFDO�HQWLWLHV�DQG�V\QGURPLF�PDQLIHVWDWLRQV��LW�LV�PRUH�
KRPRJHQHRXV� GHPRJUDSKLFDOO\� DQG� VRFLDOO\��$� JURXS� RI� SDWLHQWV� OLYLQJ�
ZLWK� UHODWLYHV�� PRUH� KHWHURJHQHRXV�� LW� ZLGHU� UDQJH� RI� PHQWDO� GLVRUGHUV�
DQG�WKHUH�LV�JUHDW�YDULDELOLW\�LQ�WKH�VRFLDO�DQG�GHPRJUDSKLF�LQGLFDWRUV��7KH�
GDWD�REWDLQHG�VKRXOG�EH�XVHG�WR�GHYHORS�LQWHJUDWHG�KHDOWK�DQG�VRFLDO�FDUH�
GLVSHQVDU\�FRQWLQJHQW�OLYLQJ�DORQH�JHULDWULF�SV\FKLDWULF�SDWLHQWV�

ɋȿɄɋɍȺɅɖɇɕȿ�ɈɌɇɈɒȿɇɂə�ɋ�ȾȼɍɆə�ɂ�ȻɈɅȿȿ�
ɉɈɅɈȼɕɆɂ�ɉȺɊɌɇȿɊȺɆɂ�ɄȺɄ�ȺɇɈɆȺɅɂə�ɉɈɅɈȼɈȽɈ�
ɉɈȼȿȾȿɇɂə�ɋɌɍȾȿɇɌɈȼ�ȼɕɋɒɂɏ�ɍɑȿȻɇɕɏ�
ɁȺȼȿȾȿɇɂɃ�ȽɈɊɈȾȺ�ɆɂɅɅɂɈɇɇɂɄȺ
ɇ�Ⱦ��Ɇɢɫɸɤɟɜɢɱ��ɗ�Ⱥ��ɘɦɢɧɨɜ��Ⱥ�ȼ��ȿɝɨɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�ȼ��ɉɟɲɢɤɨɜ
ɘɠɧɨ�ɍɪɚɥɶɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�
ɑɟɥɹɛɢɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɦɚɫɲɬɚɛɧɚɹ�ɷɩɢɞɟɦɢɹ�ȼɂɑ�ɋɉɂȾ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɦɟɧɹɟɬɫɹ�
ɯɚɪɚɤɬɟɪ�ɷɩɢɞɟɦɢɢ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ȼɂɑ�ɛɵɫɬɪɨ�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�
ɡɚ�ɩɪɟɞɟɥɚɦɢ�ɝɪɭɩɩ�ɩɨɜɵɲɟɧɧɨɝɨ�ɪɢɫɤɚ��ɪɚɫɬɟɬ�ɱɢɫɥɨ�ɡɚɪɚɠɟɧɢɣ�ɱɟɪɟɡ�
ɧɟɡɚɳɢɳɟɧɧɵɣ� ɫɟɤɫ��ɋɭɳɟɫɬɜɭɸɳɚɹ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɚɹ� ɫɢɬɭɚɰɢɹ�
ɫ� ȼɂɑ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɚɫɲɢɪɹɬɶ� ɩɪɢɦɟɧɟɧɢɟ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɩɨɞɯɨɞɨɜ��ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɭɱɢɬɵɜɚɬɶ�ɢ�ɦɢɪɨɜɨɣ�
ɨɩɵɬ�ɩɨ�ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɚɬɢɤɟ��Ɉɞɧɢɦ�ɢɡ�ɫɥɟɞɫɬɜɢɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ȼɂɑ�ɹɜɥɹɟɬɫɹ�ɫɟɤɫɭɚɥɶɧɨ�ɪɚɫɤɨɜɚɧɧɨɟ�ɩɨɜɟɞɟɧɢɟ��ɤɨɬɨɪɨɟ�ɨɬɧɨɫɢɬɫɹ�
ɤ� ɱɢɫɥɭ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɦɨɥɨɞɟɠɢ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�ɬɚɤɢɟ�ɦɨɞɟɥɢ� ɫɟɤɫɭɚɥɶɧɨɝɨ�ɩɨɜɟɞɟɧɢɹ�� ɤɚɤ�
ɪɚɧɧɟɟ� ɧɚɱɚɥɨ� ɩɨɥɨɜɨɣ� ɠɢɡɧɢ�� ɜɧɟɛɪɚɱɧɵɟ� ɧɟɡɚɳɢɳɟɧɧɵɟ� ɫɜɹɡɢ��
ɫɜɹɡɶ� ɫ� ɧɟɫɤɨɥɶɤɢɦɢ� ɩɨɥɨɜɵɦɢ� ɩɚɪɬɧɟɪɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɱɚɫɬɨɬɭ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɫɟɤɫɭɚɥɶɧɵɯ� ɨɬɧɨɲɟɧɢɣ�
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ɫ� ɞɜɭɦɹ� ɢ� ɛɨɥɟɟ� ɩɚɪɬɧɟɪɚɦɢ� ɫɪɟɞɢ� ɫɬɭɞɟɧɬɨɜ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ�
ɡɚɜɟɞɟɧɢɣ� ɝ�� ɑɟɥɹɛɢɧɫɤɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ� ɛɚɡɟ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� ɝ�� ɑɟɥɹɛɢɧɫɤɚ��
Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɚɧɨɧɢɦɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɫɬɭɞɟɧɬɨɜ� ɪɚɡɥɢɱɧɵɯ�
ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� ɝ�� ɑɟɥɹɛɢɧɫɤɚ� �ɱɟɬɵɪɟɯ� ɭɧɢɜɟɪɫɢɬɟɬɨɜ��
ɬɟɯɧɢɱɟɫɤɨɝɨ� ±� ɘɍɪȽɍ� ɢ� ɬɪɟɯ� ɝɭɦɚɧɢɬɚɪɧɵɯ� ±� ɦɟɞɢɰɢɧɫɤɨɝɨ�
�ɘɍȽɆɍ��� ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ� �ɑȽɉɍ��� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� �ɑɟɥȽɍ����
ɚɤɚɞɟɦɢɣ�ɢ�ɢɧɫɬɢɬɭɬɨɜ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɨɛɪɚɛɨɬɚɧɵ�ɫ�ɩɨɦɨɳɶɸ�
ɩɚɤɟɬɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɩɪɨɝɪɚɦɦ��Ɋɟɡɭɥɶɬɚɬɵ��ȼɫɟɝɨ�ɨɩɪɨɲɟɧɨ������
ɫɬɭɞɟɧɬɨɜ� ɘɍȽɆɍ� ������� ɘɍɪȽɍ� ������� ɑȽɉɍ� ������� ɑɟɥȽɍ�
������� ɞɪɭɝɢɯ� ȼɍɁɨɜ� ������ ɑɟɥɹɛɢɧɫɤɚ�� ɢɡ� ɤɨɬɨɪɵɯ� ����� ������
ɢɦɟɥɢ� ɫɟɤɫɭɚɥɶɧɵɣ� ɞɟɛɸɬ�� ɂɡ� ���� ɨɬɪɢɰɚɸɳɢɯ� ɧɚɱɚɥɨ� ɩɨɥɨɜɨɣ�
ɠɢɡɧɢ�����������ɢɡ�ɘɍȽɆɍ�����������±�ɘɍɪȽɍ�����������±�ɑȽɉɍ��
����������±�ɑɟɥȽɍ�����������±�ɫɬɭɞɟɧɬɵ�ɞɪɭɝɢɯ�ȼɍɁɨɜ��Ⱦɨɫɬɨɜɟɪɧɵɯ�
ɪɚɡɥɢɱɢɣ� ɜ� ɪɚɡɧɵɯ� ȼɍɁɚɯ� ɦɟɠɞɭ� ɤɨɥɢɱɟɫɬɜɨɦ� ɫɬɭɞɟɧɬɨɜ�� ɤɨɬɨɪɵɟ�
ɟɳɟ�ɧɟ�ɠɢɜɭɬ�ɩɨɥɨɜɨɣ�ɠɢɡɧɶɸ��ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ��Ɍɢɩ�ɞɟɜɢɚɧɬɧɨɝɨ�
ɫɟɤɫɭɚɥɶɧɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɫɨ� ɫɤɥɨɧɧɨɫɬɶɸ� ɤ� ɛɨɥɶɲɨɦɭ� ɤɨɥɢɱɟɫɬɜɭ�
ɩɨɥɨɜɵɯ� ɩɚɪɬɧɟɪɨɜ� ɜɨ� ɜɪɟɦɹ� ɩɨɥɨɜɨɝɨ� ɚɤɬɚ�� ɧɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧ�
ɫɪɟɞɢ� ɑɟɥɹɛɢɧɫɤɨɣ� ɫɬɭɞɟɧɱɟɫɤɨɣ� ɦɨɥɨɞɟɠɢ�� ȼ� ɤɚɠɞɨɦ� ȼɍɁɟ�
ɞɨɫɬɨɜɟɪɧɨ� ɛɨɥɶɲɟ� ɫɬɭɞɟɧɬɨɜ�� ɧɟ� ɩɪɚɤɬɢɤɭɸɳɢɯ� ɬɚɤɨɣ� ɜɢɞ� ɫɟɤɫɚ�
�����±�ɜ�ɑȽɉɍ�ɢ�ɞɪɭɝɢɯ�ȼɍɁɚɯ������±�ɜ�ɘɍɪȽɍ������±�ɜ�ɑɟɥȽɍ�ɢ�
����±�ɜ�ɘɍȽɆɍ���ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɨɬ����ɞɨ�����ɫɬɭɞɟɧɬɨɜ�ɢɦɟɥɢ�
ɠɢɡɧɟɧɧɵɣ� ɫɟɤɫɭɚɥɶɧɵɣ� ɨɩɵɬ� ɨɬɧɨɲɟɧɢɹ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɫ� ɞɜɭɦɹ� ɢ�
ɛɨɥɟɟ� ɩɨɥɨɜɵɦɢ� ɩɚɪɬɧɟɪɚɦɢ�� ȼɵɜɨɞɵ�� ���� ɨɩɪɨɲɟɧɧɵɯ� ɫɬɭɞɟɧɬɨɜ�
ɜɵɫɲɢɯ�ɭɱɟɛɧɵɯ�ɡɚɜɟɞɟɧɢɣ�ɠɢɜɭɬ�ɩɨɥɨɜɨɣ�ɠɢɡɧɶɸ��ɂɡ�ɧɢɯ�ɩɪɢɡɧɚɸɬ�
ɨɩɵɬ�ɫɟɤɫɭɚɥɶɧɵɯ�ɨɬɧɨɲɟɧɢɣ�ɫ�ɞɜɭɦɹ�ɢ�ɛɨɥɟɟ�ɩɚɪɬɧɟɪɚɦɢ�ɨɬɦɟɱɚɸɬ�
ɨɬ����ɞɨ�����
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,QWURGXFWLRQ�� 1RZDGD\V� ODUJH�VFDOH� +,9�$,'6� HSLGHPLF� LV� REVHUYHG�
LQ� WKH�5XVVLDQ�)HGHUDWLRQ�� ,W� VKRXOG�EH�QRWHG� WKDW� WKH� FKDUDFWHU� RI�+,9�
HSLGHPLF�FKDQJHV�TXLFNO\�±�LQ�UHFHQW�\HDUV�+,9�UDWH�HVFDODWHV�RXWVLGH�WKH�
KLJK�ULVN� JURXS�� WKH� QXPEHU� RI� LQIHFWLRQV� WKURXJK� XQSURWHFWHG� VH[� DOVR�
JURZV��7KH�H[LVWLQJ�HSLGHPLRORJLFDO�VLWXDWLRQ�ZLWK�+,9�VKRZV�WKH�QHHG�RI�
H[SDQVLRQ�RI�DSSOLFDWLRQ�RI�SUHYHQWLYH�DSSURDFKHV��7KXV��LW�LV�QHFHVVDU\�WR�
FRQVLGHU�ZRUOG�H[SHULHQFH�RQ�WKLV�WRSLF��2QH�RI�WKH�UHDVRQV�+,9�H[WHQVLRQ�
LV�VH[XDOO\�OLEHUDWHG�EHKDYLRU��ZKLFK�LV�DPRQJ�IHDWXUHV�RI�PRGHUQ�\RXWK��
1RZDGD\V�VXFK�PRGHOV�RI�VH[XDO�EHKDYLRU�DV�WKH�HDUO\�EHJLQQLQJ�RI�VH[XDO�
OLIH�� H[WUDPDULWDO� XQSURWHFWHG� FRPPXQLFDWLRQV�� FRPPXQLFDWLRQ� ZLWK�
VHYHUDO� VH[XDO� SDUWQHUV� DUH� ZLGHVSUHDG��$LP�� 7R� DQDO\VH� WKH� IUHTXHQF\�
RI�RFFXUUHQFH�RI�WKH�VH[XDO�UHODWLRQV�ZLWK�WZR�DQG�PRUH�SDUWQHUV�DPRQJ�
VWXGHQWV�RI�KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV�RI�&KHO\DELQVN��0DWHULDOV�DQG�
PHWKRGV��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�RQ�WKH�EDVLV�RI�KLJKHU�HGXFDWLRQDO�
LQVWLWXWLRQV�RI�&KHO\DELQVN��7KHUH�ZDV�PDGH�DQ�DQRQ\PRXV�TXHVWLRQLQJ�
RI�VWXGHQWV�RI�YDULRXV�KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV�RI�&KHO\DELQVN��IRXU�
XQLYHUVLWLHV��WKH�WHFKQLFDO�±�6868�DQG�WKUHH�QDWXUDO�±�PHGLFDO��68608���
SHGDJRJLF� �&638��� VWDWH� �&68��� DQG� DFDGHPLHV� DQG� LQVWLWXWHV�� 7KH�
REWDLQHG�GDWD�DUH�SURFHVVHG�E\�PHDQV�RI�D�SDFNDJH�RI�VWDWLVWLFDO�SURJUDPV��
5HVXOWV�� ,Q� WRWDO������ VWXGHQWV�RI�68608��������6868��������6&38�
������� &68� ������� DQG� RWKHU� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV� ������ RI�
&KHO\DELQVN�ZHUH� TXHVWLRQHG�� ����� ������ RI� WKHP�KDG� D� VH[XDO� GHEXW��
)URP� ���� GHQ\LQJ� WKH� EHJLQQLQJ� RI� VH[XDO� OLIH� ���� ������ DUH� IURP�
68608����� ������±�6868����� ������±�&638������ ������±�&68�����
������±�VWXGHQWV�RI�RWKHU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��7KHUH�ZHUH�IRXQG�
QR�VLJQL¿FDQW�GLIIHUHQFHV�LQ�GLIIHUHQW�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�EHWZHHQ�
WKH�QXPEHU�RI�VWXGHQWV�ZKR�GRQ¶W�KDYH�VH[XDO�OLIH�\HW��7KH�W\SH�RI�GHYLDQW�
VH[XDO�EHKDYLRU�ZLWK�WHQGHQF\�WR�D�ODUJH�QXPEHU�RI�VH[XDO�SDUWQHUV�GXULQJ�
VH[XDO� LQWHUFRXUVH� LV� QRW� ZLGHVSUHDG� DPRQJ� WKH� &KHO\DELQVN� VWXGHQW¶V�
\RXWK��,Q�HDFK�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ��PRUH�VWXGHQWV�GR�QRW�SUDFWLFH�
VXFK�W\SH�RI�D�VH[������LQ�&638�DQG�RWKHU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��
����LQ�6868������LQ�&68�DQG�����LQ�68608���&RQVHTXHQWO\����WR�����
RI�VWXGHQWV�KDG�OLIH�VH[XDO�H[SHULHQFH�RI�WKH�UHODWLRQ�DW�WKH�VDPH�WLPH�ZLWK�
WZR�DQG�PRUH�VH[XDO�SDUWQHUV��&RQFOXVLRQ������RI�WKH�TXHVWLRQHG�VWXGHQWV�
RI�KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV�KDYH�VH[XDO�OLIH��$PRQJ�WKHP���WR�����
VWDWH�WKH�H[SHULHQFH�RI�WKH�VH[XDO�UHODWLRQV�ZLWK�WZR�DQG�PRUH�SDUWQHUV�DW�
WKH�VDPH�WLPH�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɄɈɆɉɖɘɌȿɊɇɈɃ�ȺȾȾɂɄɐɂɂ�ɋɊȿȾɂ�
ɋɌɍȾȿɇɌɈȼ�ɆȿȾɂɐɂɇɋɄɈȽɈ�ɎȺɄɍɅɖɌȿɌȺ
ɉ�Ⱥ��Ɇɢɯɚɣɥɟɰ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ⱥ��Ⱦɡɟɪɭɠɢɧɫɤɚɹ
ɇɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦɟɧɢ� Ⱥ�Ⱥ�� Ȼɨɝɨɦɨɥɶɰɚ��
Ʉɢɟɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ʉɨɦɩɶɸɬɟɪɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� �ɄɁ�� ±� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɨɜɵɣ�
ɜɢɞ� ɚɞɞɢɤɰɢɢ�� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɤɨɬɨɪɨɝɨ� ɜ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�
ɧɟɭɤɥɨɧɧɨ� ɜɨɡɪɚɫɬɚɟɬ�� ɑɪɟɡɦɟɪɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɧɬɟɪɧɟɬɚ�� ɢɝɪɵ��
ɫɨɰɢɚɥɶɧɵɟ� ɫɟɬɢ� ɢ� ɞɪ�� ɨɬɧɢɦɚɸɬ� ɨɝɪɨɦɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɪɟɦɟɧɢ��
ɞɟɡɚɞɚɩɬɢɪɭɹ� ɢ� ɫɧɢɠɚɹ� ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɢɰ� ɪɚɡɧɵɯ�
ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�� ɉɨɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɷɬɨɝɨ� ɹɜɥɟɧɢɹ� ɢ� ɩɨɢɫɤ�
ɮɚɤɬɨɪɨɜ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ� ɫɧɢɠɟɧɢɸ� ɪɢɫɤɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɄɁ��
ɩɪɨɞɨɥɠɚɟɬ� ɨɫɬɚɜɚɬɶɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɢ� ɫɟɝɨɞɧɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɫɫɥɟɞɨɜɚɧɢɟ�ɦɨɬɢɜɚɰɢɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɤɨɦɩɶɸɬɟɪɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�
ɢ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɄɁ�ɫɪɟɞɢ�ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɮɚɤɭɥɶɬɟɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ɇɆɍ� ɢɦɟɧɢ� Ⱥ�Ⱥ��
Ȼɨɝɨɦɨɥɶɰɚ�ɛɵɥɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɫɬɭɞɟɧɬɚ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɋɪɟɞɢ� ɧɢɯ� ±� ��� �������� ɠɟɧɳɢɧ� ɢ� ���
��������ɦɭɠɱɢɧɵ��Ɇɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɚɧɤɟɬɢɪɨɜɚɧɢɟ�ɫ�ɩɨɦɨɳɶɸ�
ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɜɨɩɪɨɫɧɢɤɚ� ɞɥɹ� ɚɧɨɧɢɦɧɨɝɨ� ɨɩɪɨɫɚ�
ɫɬɭɞɟɧɬɨɜ�� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɦɟɬɨɞɢɤɢ� ©ɋɩɨɫɨɛ� ɫɤɪɢɧɢɧɝɨɜɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɤɨɦɩɶɸɬɟɪɧɨɣ�
ɡɚɜɢɫɢɦɨɫɬɢª� �Ʌ�Ɇ�� ɘɪɶɟɜɚ�� Ɍ�ɘ�� Ȼɨɥɶɛɨɬ��� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�
�ɨɩɢɫɚɬɟɥɶɧɚɹ� ɫɬɚɬɢɫɬɢɤɚ� ɢ� ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ� ɋɩɢɪɦɟɧɚ���
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɦɨɬɢɜɚɰɢɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɬɭɞɟɧɬɚɦɢ�
ɤɨɦɩɶɸɬɟɪɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɧɚ�ɩɟɪɜɨɦ�ɦɟɫɬɟ�ɫɪɟɞɢ�ɩɪɢɱɢɧ�ɧɚɯɨɞɢɬɫɹ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɫɟɬɢ�ɫ�ɰɟɥɶɸ�ɩɨɢɫɤɚ�ɢɧɮɨɪɦɚɰɢɢ�����ɱɟɥ��±���������ɧɚ�
ɜɬɨɪɨɦ�±�ɨɛɳɟɧɢɟ�ɜ�ɫɨɰɫɟɬɹɯ�����ɱɟɥ��±���������ɬɪɟɬɶɟ�ɦɟɫɬɨ�±�ɪɚɛɨɬɚ�
ɫ� ɩɪɨɝɪɚɦɦɚɦɢ� ɢ� ɞɨɤɭɦɟɧɬɚɦɢ� ���� ɱɟɥ�� ±� ��������� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɄɁ�� ɜɫɟ� ɫɬɭɞɟɧɬɵ� ɛɵɥɢ� ɪɚɫɩɪɟɞɟɥɟɧɵ� ɩɨ� ɫɥɟɞɭɸɳɢɦ�
ɝɪɭɩɩɚɦ�� ɩɟɪɜɚɹ� ±� ɨɬɫɭɬɫɬɜɢɟ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɄɁ�� ɟɟ� ɫɨɫɬɚɜɢɥɢ� ���
ɱɟɥɨɜɟɤɚ� ��������� ɢɡ� ɧɢɯ� �� ɠɟɧɳɢɧ� ɢ� ��� ɦɭɠɱɢɧ�� ɜɬɨɪɚɹ� ±� ɫɬɚɞɢɹ�
ɭɜɥɟɱɟɧɢɹ� ±� ��� ɱɟɥɨɜɟɤɚ� ��������� ɢɡ� ɧɢɯ� ���ɠɟɧɳɢɧ�ɢ� ���ɦɭɠɱɢɧ��
ɬɪɟɬɶɹ� ±� ɝɪɭɩɩɚ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�ɄɁ� �ɧɚɱɚɥɶɧɵɣ� ɷɬɚɩ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɄɁ��±���ɱɟɥɨɜɟɤ���������ɢɡ�ɧɢɯ���ɠɟɧɳɢɧ�ɢ���ɦɭɠɱɢɧɚ��Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�
ɩɪɢɜɟɞɟɧɧɵɯ� ɞɚɧɧɵɯ�� ɫɪɟɞɢ� ɥɢɰ�� ɢɦɟɸɳɢɯ� ɛɨɥɶɲɭɸ� ɭɜɥɟɱɟɧɧɨɫɬɶ�
ɤɨɦɩɶɸɬɟɪɨɦ�� ɫɨɫɬɚɜɥɹɥɢ� ɞɟɜɭɲɤɢ�� ȼ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ���� ɥɢɰ�
ɫɨɨɛɳɚɸɬ� ɨ� ɧɚɥɢɱɢɢ� ɜɪɟɞɧɵɯ� ɩɪɢɜɵɱɟɤ� �ɤɭɪɟɧɢɟ�� ɝɢɩɨɞɢɧɚɦɢɹ���
Ɉɤɚɡɚɥɨɫɶ�� ɱɬɨ� ɱɟɦ� ɛɨɥɶɲɟ� ɜɪɟɞɧɵɯ� ɩɪɢɜɵɱɟɤ� ɭ� ɥɢɰ� ɷɬɨɣ� ɝɪɭɩɩɵ��
ɬɟɦ�ɱɚɳɟ�ɫɭɳɟɫɬɜɭɟɬ�ɚɤɬɭɚɥɢɡɚɰɢɹ�ɩɨɬɟɪɢ�ɨɬɧɨɲɟɧɢɣ�ɫ�ɛɥɢɡɤɢɦɢ�ɢ�
ɫɧɢɠɟɧɢɟ�ɭɫɩɟɯɨɜ�ɜ�ɭɱɟɛɟ�ɜ�ɫɜɹɡɢ�ɫ�ɪɚɛɨɬɨɣ�ɡɚ�ɤɨɦɩɶɸɬɟɪɨɦ��U �������
S��������ɂɡ�ɫɬɭɞɟɧɬɨɜ���ɝɪɭɩɩɵ�������ɭɤɚɡɚɥɢ��ɱɬɨ�ɭ�ɧɢɯ�ɟɫɬɶ�ɞɪɭɝɢɟ�
ɜɪɟɞɧɵɟ� ɩɪɢɜɵɱɤɢ�� ȼɵɹɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɧɟɩɨɥɧɵɦ�
ɫɨɫɬɚɜɨɦ�ɫɟɦɶɢ�ɢ�ɜɪɟɦɟɧɟɦ��ɩɪɨɜɟɞɟɧɧɵɦ�ɡɚ�ɤɨɦɩɶɸɬɟɪɨɦ��U �������
S��������Ɍɚɤɠɟ�ɨɤɚɡɚɥɨɫɶ��ɱɬɨ�ɧɚɥɢɱɢɟ�ɫɨɛɫɬɜɟɧɧɨɣ�ɤɨɦɧɚɬɵ�ɫɜɹɡɚɧɨ�
ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɪɟɠɢɦɚ�ɫɧɚ�ɜ�ɫɜɹɡɢ�ɫ�ɱɚɫɬɨɣ�ɪɚɛɨɬɨɣ�ɡɚ�ɤɨɦɩɶɸɬɟɪɨɦ�
�U ������� S������� ɢ� ɩɪɟɞɜɤɭɲɟɧɢɟɦ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɪɚɛɨɬɵ� ɡɚ�
ɤɨɦɩɶɸɬɟɪɨɦ��U �������S��������ɍ�ɢɫɩɵɬɭɟɦɵɯ���ɝɪɭɩɩɵ�ɨɛɧɚɪɭɠɟɧɵ�
ɬɟɫɧɵɟ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɤɨɪɪɟɥɹɰɢɢ� ɦɟɠɞɭ� ɧɚɥɢɱɢɟɦ� ɞɪɭɝɢɯ�
ɜɪɟɞɧɵɯ� ɩɪɢɜɵɱɟɤ� ɭ� ɷɬɢɯ� ɥɢɰ� ɢ� ɧɚɥɢɱɢɟɦ� ɱɭɜɫɬɜɚ� ɧɟɪɜɨɡɧɨɫɬɢ��
ɪɚɡɞɪɚɠɢɬɟɥɶɧɨɫɬɶɸ�ɜɧɟ�ɤɨɦɩɶɸɬɟɪɚ��U �������S��������ɑɟɦ�ɛɨɥɶɲɟ�
ɜɪɟɦɟɧɢ�ɬɚɤɨɟ�ɥɢɰɨ�ɩɪɨɜɨɞɢɬ�ɡɚ�ɤɨɦɩɶɸɬɟɪɨɦ��ɬɟɦ�ɦɟɧɟɟ�ɜɵɪɚɠɟɧɚ�
ɫɩɨɫɨɛɧɨɫɬɶ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ�ɩɪɟɤɪɚɳɟɧɢɹ�ɪɚɛɨɬɵ�ɡɚ�ɤɨɦɩɶɸɬɟɪɨɦ�
�U ������� S�������� Ɍɚɤɢɟ� ɫɬɭɞɟɧɬɵ� ɱɭɜɫɬɜɨɜɚɥɢ� ɩɨɬɪɟɛɧɨɫɬɶ� ɜɧɨɜɶ�
ɜɟɪɧɭɬɶɫɹ� ɤ� ɤɨɦɩɶɸɬɟɪɭ� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɧɚɫɬɪɨɟɧɢɹ� �U �������
S�������� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɢɦɟɧɧɨ� ɷɬɚ� ɝɪɭɩɩɚ� ɬɪɟɛɭɟɬ� ɨɛɹɡɚɬɟɥɶɧɨɝɨ�
ɩɪɨɜɟɞɟɧɢɹ� ɚɤɬɢɜɧɵɯ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ȼɵɜɨɞɵ�� ȼ�
ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɟ�ɫɬɭɞɟɧɬɨɜ�ɧɟ�ɜɵɹɜɥɟɧɨ�ɧɢ�ɨɞɧɨɝɨ�ɫɥɭɱɚɹ�ɄɁ��ɧɨ�
������ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɥɢɰ�ɜɨɲɥɢ�ɜ�©ɝɪɭɩɩɭ�ɪɢɫɤɚª�ɟɟ�ɮɨɪɦɢɪɨɜɚɧɢɹ��
ɗɬɢ�ɥɢɰɚ�ɧɭɠɞɚɸɬɫɹ�ɜ�ɩɪɨɜɟɞɟɧɢɢ�ɷɮɮɟɤɬɢɜɧɵɯ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ� ɞɚɥɶɧɟɣɲɟɦɭ� ɪɚɡɜɢɬɢɸ� ɄɁ��
ɋɪɟɞɢ� ɜɵɹɜɥɟɧɧɵɯ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɄɁ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɛɵɥɢ�� ɧɚɥɢɱɢɟ� ɧɟɩɨɥɧɨɣ� ɫɟɦɶɢ� �U �������
S�������� ɠɢɥɢɳɧɵɟ� ɭɫɥɨɜɢɹ� �U ������� S�������� ɧɚɥɢɱɢɟ� ɧɟɫɤɨɥɶɤɢɯ�
ɞɪɭɝɢɯ� ɜɪɟɞɧɵɯ� ɩɪɢɜɵɱɟɤ� �ɩɢɳɟɜɵɟ� ɢɥɢ� ɯɢɦɢɱɟɫɤɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ��
ɝɢɩɨɞɢɧɚɦɢɹ���U �������S��������Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɨɛɥɟɦɚ�ɜɵɹɜɥɟɧɢɹ�
ɄɁ� ɢ� ɟɟ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɨɫɬɚɟɬɫɹ� ɜɟɫɶɦɚ� ɚɤɬɭɚɥɶɧɨɣ� ɢ� ɬɪɟɛɭɟɬ�
ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɚ� ɛɨɥɶɲɢɯ� ɤɨɧɬɢɧɝɟɧɬɚɯ� ɥɢɰ� ɫ� ɭɱɟɬɨɦ�
ɝɟɧɞɟɪɧɨɝɨ� ɚɫɩɟɤɬɚ� ɞɥɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ� ɨɤɚɡɚɧɢɹ�
ɩɨɦɨɳɢ�ɬɚɤɢɦ�ɥɢɰɚɦ�
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7KH� 1DWLRQDO� 0HGLFDO� 8QLYHUVLW\� QDPHG� DIWHU�$�$�� %RKRPROHWV�� .LHY��
8NUDLQH

,QWURGXFWLRQ��ɋRPSXWHU�DGGLFWLRQ��&$��±�NLQG�RI�DGGLFWLRQ�ZKLFK�VWHDGLO\�
GLVVHPLQDWH�LQ�UHFHQW�\HDUV��([FHVVLYH�XVLQJ�RI�WKH�,QWHUQHW��JDPHV��VRFLDO�
QHWV� HWF� WDNHV� D� ORW� RI� WLPHV� DQG� UHGXFH� SURIHVVLRQDO� DFWLYLW\� RI� D� ODUJH�
QXPEHU�RI�SHRSOH�DPRQJ�GLIIHUHQW�DJH�RI�JURXSV��7KHUHIRUH��WKH�VWXG\�RI�
WKLV�SKHQRPHQRQ�DQG�¿QG�WKH�IDFWRUV�WKDW�FDQ�KHOS�UHGXFH�WKH�ULVN��UHPDLQV�
UHOHYDQW�WRGD\��$LP��7KH�VWXG\�RI�PRWLYDWLRQ�RI�FRPSXWHU�WHFKQRORJ\�DQG�
DSSHDUDQFH�RI�ULVN�IDFWRUV�RI�&$�DPRQJ�PHGLFDO�VWXGHQWV��0DWHULDOV�DQG�
PHWKRGV��2Q� WKH� EDVLV� RI�108�%RKRPROHWV�ZHUH� VXUYH\HG����PHGLFDO�
VWXGHQW�DJHG���� WR����\HDUV��$PRQJ� WKHP�±������������ZRPHQ�DQG����
�������� PHQ�� 0HWKRGV�� FRQGXFWLQJ� VXUYH\� E\� PHWKRG� RI� ©0HWKRG� RI�
VFUHHQLQJ� GLDJQRVWLFV� RI� FRPSXWHU� DGGLFWLRQª� �/�� <XUHYD�� 7�� %ROERW���
VWDWLVWLFDO� �GHVFULSWLYH� VWDWLVWLFV� DQG� 6SHDUPDQ� FRUUHODWLRQ� DQDO\VLV���
5HVXOWV��,Q�VWXG\LQJ�WKH�PRWLYDWLRQ�RI�VWXGHQWV�XVH�FRPSXWHU�WHFKQRORJ\�
LQ�WKH�¿UVW�SODFH�DPRQJ�WKH�UHDVRQV�LV�WKH�XVH�RI�WKH�QHWZRUN�WR�VHDUFK�IRU�
LQIRUPDWLRQ� ����SHRSOH�±��������� IROORZHG�E\�FRPPXQLFDWLRQ� LQ� VRFLDO�
QHWZRUNV�����SHUV��±���������WKLUG�SODFH�±�ZRUN�SURJUDPV�DQG�GRFXPHQWV�
����SHUV��±���������7KH�GLDJQRVWLFV�IDXOW�DOO�WKH�VWXGHQWV�ZHUH�GLYLGHG�LQWR�
WKH�IROORZLQJ�JURXSV��¿UVW�±�WKHUH�LV�QR�ULVN�RI�DGGLFWLRQ��LW�DPRXQWHG�WR�
���SHUVRQV����������LQFOXGLQJ���ZRPHQ�DQG����PHQ��WKH�VHFRQG�±�VWDJH�
KREELHV�±����SHRSOH����������LQFOXGLQJ����ZRPHQ�DQG����PHQ��DQG�WKH�
WKLUG� ±� WKH� ULVN� RI� VKRUW�FLUFXLW� JURXS� �WKH� LQLWLDO� VWDJH� RI� IRUPLQJ�&*��
±���SHUVRQV���������LQFOXGLQJ���ZRPHQ�DQG���PDQ��$V�FDQ�EH�VHHQ�IURP�
WKH� GDWD�� DPRQJ� WKRVH� ZLWK� JUHDWHU� HQWKXVLDVP� IRU� WKH� FRPSXWHU�� ZHUH�
JLUOV��,Q�WKH�¿UVW�JURXS������RI�SHRSOH�UHSRUW�KDYLQJ�EDG�KDELWV��VPRNLQJ��
K\SRG\QDP\��� ,W� WXUQHG� RXW� WKDW� WKH� PRUH� EDG� KDELWV� LQ� WKLV� JURXS� RI�
LQGLYLGXDOV�� WKH� PRUH� WKHUH� LV� XSGDWHG� ZLWK� FORVH� UHODWLRQV� ORVVHV� DQG�
UHGXFHG�DFDGHPLF�VXFFHVV�LQ�FRQQHFWLRQ�ZLWK�WKH�RSHUDWLRQ�RI�WKH�FRPSXWHU�
�U �������S��������6WXGHQW�JURXS���������LQGLFDWHG�WKDW�WKH\�KDYH�RWKHU�
EDG�KDELWV��,Q�WKLV�JURXS�UHYHDOHG�D�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�IDPLO\�
VWUXFWXUH�DQG�LQFRPSOHWH�WLPH�VSHQW�DW�WKH�FRPSXWHU��U �������S��������,W�
DOVR�DSSHDUV�WKDW�WKH�SUHVHQFH�RI�SULYDWH�URRPV�LV�DVVRFLDWHG�ZLWK�FKDQJHV�
LQ�VOHHS�GXH�WR�IUHTXHQW�ZRUN�RQ�WKH�FRPSXWHU��U �������S�������DQG�WKH�
DQWLFLSDWLRQ�IRU� WKH�ZRUN�DW� WKH�FRPSXWHU� �U �������S�������� ,Q�VXEMHFWV�
RI�JURXS���IRXQG�FORVH�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�SUHVHQFH�RI�RWKHU�
EDG�KDELWV�LQ�WKHVH�LQGLYLGXDOV�DQG�WKH�SUHVHQFH�RI�IHHOLQJV�RI�QHUYRXVQHVV��
LUULWDELOLW\�RXWVLGH�WKH�FRPSXWHU��U �������S��������7KH�PRUH�WLPH�D�SHUVRQ�
VSHQGV� RQ� WKH� FRPSXWHU�� WKH� OHVV� SURQRXQFHG� DELOLW\� WR� VHOI�WHUPLQDWLRQ�
RI�WKH�FRPSXWHU��U �������S��������7KHVH�VWXGHQWV�IHOW�WKH�QHHG�WR�UHWXUQ�
WR� WKH�FRPSXWHU� WR� LPSURYH�PRRG��U �������S��������&RQVHTXHQWO\�� WKLV�
JURXS� UHTXLUHV� D� PDQGDWRU\� KROGLQJ� DFWLYH� SUHYHQWLYH� LQWHUYHQWLRQV��
&RQFOXVLRQ��1RW� UHYHDOHG�DQ\�FDVH�RI� IDXOWV��EXW�������RI� WKH�VXUYH\HG�
SHUVRQV�HQWHUHG�LQ�WKH�©DW�ULVNª��7KHVH�SHUVRQV�QHHG�WR�FRQGXFW�HIIHFWLYH�
SUHYHQWLYH�PHDVXUHV�WKDW�LPSHGH�WKH�IXUWKHU�GHYHORSPHQW�RI�IDXOWV��$PRQJ�
WKH�LGHQWL¿HG�ULVN�IDFWRUV�IRU�WKH�PRVW�FRPPRQ�IDXOWV�ZHUH�WKH�SUHVHQFH�
RI� VLQJOH�SDUHQW� IDPLOLHV� �U ������� S�������� KRXVLQJ� �U ������� S��������
WKH�SUHVHQFH�RI� VHYHUDO� RWKHU� EDG�KDELWV� �IRRG�RU� FKHPLFDO� GHSHQGHQF\��
SK\VLFDO�LQDFWLYLW\���U �������S��������7KXV��WKH�SUREOHP�RI�IDXOW�GHWHFWLRQ�
DQG� SUHYHQWLRQ� UHPDLQV� UHOHYDQW� DQG� UHTXLUHV� IXUWKHU� VWXGLHV� RQ� ODUJH�
FRKRUWV� RI� SHUVRQV�ZLWK� D� JHQGHU� SHUVSHFWLYH� WR� LPSURYH� WKH� V\VWHP� RI�
DVVLVWDQFH�WR�VXFK�SHUVRQV�

ɉɋɂɏɈɋȿɆȺɇɌɂɄȺ�ɗɆɈɐɂɈɇȺɅɖɇɈɃ�ɋɎȿɊɕ�ɍ�ȾȿɌȿɃ�
ɋ�ɗɇɍɊȿɁɈɆ
Ⱥ�Ⱦ��Ȼɨɝɞɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ���ɤ�ɩɫɯ�ɧ���ɞɨɰ��Ƚ�Ⱥ��Ⱥɞɚɲɢɧɫɤɚɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɨɫɬɶ�ɩɫɢɯɨɫɨɦɚɬɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɞɟɬɟɣ� ɨɱɟɧɶ� ɜɟɥɢɤɚ�� Ⱥ� ɱɚɫɬɨɬɚ� ɬɚɤɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɤɚɤ�ɷɧɭɪɟɡ�ɜ�ɦɥɚɞɲɟɦ�ɲɤɨɥɶɧɨɦ�ɜɨɡɪɚɫɬɟ��ɪɚɜɧɚ��±�����Ɉɫɧɨɜɧɵɦ�
ɮɚɤɬɨɪɨɦ� ɪɚɡɜɢɬɢɹ� ɷɧɭɪɟɡɚ� ɹɜɥɹɟɬɫɹ� ɧɟɝɚɬɢɜɧɨɟ� ɷɦɨɰɢɨɧɚɥɶɧɨɟ�
ɜɥɢɹɧɢɟ� ɫɨ� ɫɬɨɪɨɧɵ� ɫɨɰɢɭɦɚ� ɧɚ� ɪɟɛɟɧɤɚ�� ɚ� ɬɚɤ� ɠɟ� ɯɚɪɚɤɬɟɪ� ɟɝɨ�
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɪɟɚɝɢɪɨɜɚɧɢɹ� ɧɚ� ɷɬɢ� ɩɪɨɹɜɥɟɧɢɹ�� ɍ� ɷɬɢɯ� ɞɟɬɟɣ�
ɨɬɦɟɱɚɟɬɫɹ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɩɪɨɹɜɥɟɧɢɟɦ��ɭɯɭɞɲɟɧɢɟɦ��ɪɚɡɜɢɬɢɟɦ�ɛɨɥɟɡɧɢ�
ɢ�ɷɦɨɰɢɨɧɚɥɶɧɵɦ�ɫɨɫɬɨɹɧɢɟɦ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɷɦɨɰɢɨɧɚɥɶɧɨɣ�ɫɮɟɪɵ�
ɭ�ɞɟɬɟɣ�ɹɜɥɹɟɬɫɹ�ɬɪɭɞɧɨɣ�ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ�ɡɚɞɚɱɟɣ��ɬɚɤ�ɤɚɤ�ɪɟɛɟɧɨɤ�
ɞɚɥɟɤɨ�ɧɟ�ɜɫɟɝɞɚ�ɦɨɠɟɬ�ɞɚɬɶ�ɨɛɴɟɤɬɢɜɧɵɣ�ɨɬɱɟɬ�ɨ�ɫɜɨɟɦ�ɫɨɫɬɨɹɧɢɢ��

ɂɦɟɧɧɨ�ɩɨɷɬɨɦɭ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɢ�� ɧɚɪɹɞɭ� ɫ� ɜɟɪɛɚɥɶɧɵɦɢ�ɦɟɬɨɞɚɦɢ��
ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɨɟɤɬɢɜɧɵɟ� ɦɟɬɨɞɵ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɜ� ɨɛɯɨɞ�
ɫɨɡɧɚɬɟɥɶɧɨɣ�ɫɮɟɪɵ�ɩɪɨɧɢɤɧɭɬɶ�ɜ�ɫɭɬɶ�ɷɦɨɰɢɨɧɚɥɶɧɵɯ�ɩɟɪɟɠɢɜɚɧɢɣ�
ɪɟɛɟɧɤɚ��ȼ�ɪɚɛɨɬɚɯ�Ƚ�Ⱥ��Ⱥɞɚɲɢɧɫɤɨɣ��ȼ�ɇ��ȼɨɪɫɨɛɢɧɚ��ȼ�ɇ��ɀɢɞɤɢɧɚ��
ɉ�ȼ��əɧɶɲɢɧɚ��ȼ�ɋ��Ɇɭɯɢɧɨɣ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɩɪɨɛɥɟɦɚ�ɜɨɫɩɪɢɹɬɢɹ�
ɰɜɟɬɚ� ɪɟɛɟɧɤɨɦ�� ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɰɜɟɬɨɜɨɟ� ɩɪɟɞɩɨɱɬɟɧɢɟ�
ɡɚɜɢɫɢɬ� ɨɬ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�� ȼɵɛɨɪ� ɹɪɤɢɯ� ɰɜɟɬɨɜ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɷɦɨɰɢɹɦ�� ɧɚɨɛɨɪɨɬ�� ɩɪɟɞɩɨɱɬɟɧɢɟ�
ɬɟɦɧɵɯ� ɰɜɟɬɨɜɵɯ� ɜɵɛɨɪɨɜ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ� ɫɩɟɤɬɪɭ�
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɰɜɟɬɨɜɭɸ�
ɫɟɦɚɧɬɢɤɭ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɛɨɪɚ� ɞɟɬɟɣ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɫɟɛɟ�� ɤ�
ɩɪɨɛɥɟɦɧɨɣ� �ɬɚɡɨɜɨɣ�� ɡɨɧɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ��� ɉɪɨɟɤɬɢɜɧɵɟ�
ɦɟɬɨɞɢɤɢ�©ȼɨɥɲɟɛɧɚɹ�ɫɬɪɚɧɚ�ɱɭɜɫɬɜª��Ɍ�Ⱦ��Ɂɢɧɤɟɜɢɱ�ȿɜɫɬɢɝɧɟɟɜɚ��ɜ�
ɦɨɞɢɮɢɤɚɰɢɢ�Ƚ�Ⱥ��Ⱥɞɚɲɢɧɫɤɨɣ��ɢ�ɪɢɫɭɧɨɤ�©Ɇɨɹ�ɫɟɦɶɹª�����ɒɤɚɥɵ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɬɪɟɜɨɠɧɨɫɬɢ�ɜ�ɚɞɚɩɬɚɰɢɢ�Ⱥ�Ɇ��ɉɪɢɯɨɠɚɧ�����Ɇɟɬɨɞɢɤɚ�
ɢɡɭɱɟɧɢɹ�ɨɬɧɨɲɟɧɢɹ�ɪɨɞɢɬɟɥɹ�ɤ�ɛɨɥɟɡɧɢ�ɪɟɛɟɧɤɚ��ȾɈȻɊ��ȼ�ȿ��Ʉɚɝɚɧ��
ɂ�ɉ�� ɀɭɪɚɜɥɟɜɚ��� ɦɟɬɨɞɢɤɚ� ɨɰɟɧɤɢ� ɪɨɞɢɬɟɥɶɫɤɨɝɨ� ɨɬɧɨɲɟɧɢɹ� ɤ�
ɪɟɛɟɧɤɭ��Ⱥ�ə��ȼɚɪɝɚ��ȼ�ȼ��ɋɬɨɥɢɧɚ���Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɫɟɦɚɧɬɢɱɟɫɤɨɦ�
ɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ� ɚɧɚɥɢɡɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨ� ɦɟɬɨɞɢɤɟ� ©ȼɨɥɲɟɛɧɚɹ�
ɫɬɪɚɧɚ�ɱɭɜɫɬɜª�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɞɜɚ�ɭɪɨɜɧɹ�ɪɚɡɜɢɬɢɹ�ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɫɮɟɪɵ� ɭ� ɞɟɬɟɣ�� ɗɬɨ� ɩɨɡɜɨɥɢɥɨ� ɤɥɢɧɢɱɟɫɤɭɸ� ɝɪɭɩɩɭ� ɞɟɬɟɣ� ɫ�
ɷɧɭɪɟɡɨɦ� ɪɚɡɞɟɥɢɬɶ� ɧɚ� ɞɜɟ� ɩɨɞɝɪɭɩɩɵ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɭɪɨɜɧɹ�
ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɢɯ�ɷɦɨɰɢɨɧɚɥɶɧɨɣ�ɫɮɟɪɵ�����ɞɢɚɞ�©ɦɚɬɶ±ɪɟɛɟɧɨɤ�
ɫ�ɷɧɭɪɟɡɨɦª�±�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɫɮɟɪɵ�����ɞɢɚɞ�±�ɫ�ɧɢɡɤɢɦ�ɭɪɨɜɧɟɦ�ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɫɮɟɪɵ�� Ⱦɟɬɢ� ɫ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɫɮɟɪɵ�ɪɚɫɩɨɡɧɚɸɬ�ɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɷɦɨɰɢɣ��ɩɪɢ�ɨɩɢɫɚɧɢɢ�ɬɟɥɟɫɧɨɫɬɢ�
ɭ� ɧɢɯ� ɜɵɹɜɥɹɸɬɫɹ� ɩɪɢɡɧɚɤɢ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ� ɨɛ� ɨɫɨɡɧɚɧɢɢ�
ɫɦɵɫɥɨɜɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ�ɩɟɪɟɠɢɜɚɟɦɨɣ�ɷɦɨɰɢɢ��Ⱦɥɹ�ɞɟɬɟɣ�ɫ�ɷɧɭɪɟɡɨɦ�
ɢ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ�� ɯɚɪɚɤɬɟɪɧɨ�
ɛɨɥɶɲɨɟ� ɱɢɫɥɨ� ɪɚɫɩɨɡɧɚɜɚɟɦɵɯ� ɷɦɨɰɢɣ� ��±�� ɷɦɨɰɢɣ��� ɰɜɟɬɨɜɨɣ�
ɜɵɛɨɪ�ɜ�ɞɚɧɧɨɣ�ɩɨɞɝɪɭɩɩɟ�ɜɵɪɚɠɟɧ�ɩɨɥɧɨɣ�ɩɚɥɢɬɪɨɣ�ɤɪɚɫɨɤ��Ɉɞɧɚɤɨ�
ɨɬɦɟɱɚɟɬɫɹ�ɜɵɛɨɪ�ɨɬɪɢɰɚɬɟɥɶɧɵɯ�ɷɦɨɰɢɣ�ɩɪɢ�ɨɩɢɫɚɧɢɟ�ɩɪɨɛɥɟɦɧɨɣ�
ɬɚɡɨɜɨɣ� �ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ� ɡɨɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ� ɛɨɥɟɡɧɢ�� ɨɛɥɚɫɬɢ��
ɗɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɛɟɫɫɨɡɧɚɬɟɥɶɧɨɣ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɩɪɨɟɤɰɢɢ�
ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɷɦɨɰɢɣ�� ɩɟɪɟɠɢɜɚɟɦɵɯ� ɪɟɛɟɧɤɨɦ�� ɧɚ� ɩɪɨɛɥɟɦɧɭɸ�
ɡɨɧɭ�� ɍ� ɞɟɬɟɣ� ɫ� ɷɧɭɪɟɡɨɦ� ɫ� ɧɢɡɤɢɦ� ɭɪɨɜɧɟɦ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ�
ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɫɩɨɡɧɚɜɚɟɦɵɯ� ɷɦɨɰɢɣ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɦɟɧɶɲɟ�ɢ�ɩɪɟɞɫɬɚɜɥɟɧɨ��±��ɷɦɨɰɢɹɦ��Ɉɧɢ�ɩɪɢ�ɨɩɢɫɚɧɢɢ�ɬɟɥɟɫɧɨɫɬɢ�
ɜɵɛɢɪɚɸɬ� ɱɚɳɟ� ɨɬɪɢɰɚɬɟɥɶɧɵɟ� ɷɦɨɰɢɢ�� ɡɥɨɫɬɶ�� ɫɬɪɚɯ�� ɨɛɢɞɚ��
ɝɪɭɫɬɶ�� ɤɨɬɨɪɵɟ� ɚɫɫɨɰɢɢɪɭɸɬɫɹ� ɭ� ɧɢɯ� ɫ� ɬɟɦɧɵɦɢ� ɰɜɟɬɚɦɢ�� ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɮɢɤɫɢɪɨɜɚɧɧɨɫɬɢ� ɧɚ� ɧɟɝɚɬɢɜɧɵɯ� ɩɟɪɟɠɢɜɚɧɢɹɯ��
Ɍɨɥɶɤɨ� ɜ� ɞɚɧɧɨɣ� ɩɨɞɝɪɭɩɩɟ� ɨɬɦɟɱɚɟɬɫɹ� ɩɨɥɧɨɟ� ɢɝɧɨɪɢɪɨɜɚɧɢɟ�
ɞɟɬɶɦɢ� ɫɜɨɟɣ� ɬɟɥɟɫɧɨɫɬɢ�� ɬ�ɟ�� ɨɬɫɭɬɫɬɜɢɟ� ɤɚɤɨɝɨ�ɥɢɛɨ� ɨɬɧɨɲɟɧɢɹ�
ɤ� ɫɜɨɟɦɭ� ɬɟɥɭ�� ɇɚ� ɪɢɫɭɧɤɟ� ɱɟɥɨɜɟɤɚ� ɷɦɨɰɢɢ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�
ɪɟɛɟɧɤɨɦ� ɩɪɢ� ɪɚɫɤɪɚɲɢɜɚɧɢɢ�� ɱɚɳɟ� ɜɫɟɝɨ� ɨɬɪɚɠɚɸɬ� ɯɚɪɚɤɬɟɪ�
ɨɬɧɨɲɟɧɢɣ�ɫ�ɪɨɞɢɬɟɥɟɦ��ɍ�ɞɟɬɟɣ�ɢɡ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�ɨɬɦɟɱɚɟɬɫɹ�
ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ� ɷɦɨɰɢɣ�� ɜɵɪɚɠɟɧɧɵɣ� ɩɨɥɧɵɦ�
ɫɩɟɤɬɪɨɦ� ɷɦɨɰɢɨɧɚɥɶɧɵɯ� ɩɪɟɞɩɨɱɬɟɧɢɣ�� ȼɵɜɨɞɵ�� Ɋɟɡɭɥɶɬɚɬɵ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɰɜɟɬɨɜɨɣ� ɫɟɦɚɧɬɢɤɢ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɫɮɟɪɵ� ɭ� ɞɟɬɟɣ�
ɫ� ɷɧɭɪɟɡɨɦ� ɢ� ɡɞɨɪɨɜɵɯ� ɞɟɬɟɣ� ɜɵɹɜɢɥɢ� ɞɨɫɬɨɜɟɪɧɵɟ� ɪɚɡɥɢɱɢɹ� ɜ�
ɭɪɨɜɧɟ� ɷɦɨɰɢɨɧɚɥɶɧɨɣ� ɡɪɟɥɨɫɬɢ�� Ⱦɥɹ� ɞɟɬɟɣ� ɫ� ɷɧɭɪɟɡɨɦ� ɯɚɪɚɤɬɟɪɟɧ�
ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɪɚɡɥɢɱɟɧɢɹ�ɢ�ɩɨɧɢɦɚɧɢɹ� ɷɦɨɰɢɣ�� ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�
ɬɪɟɜɨɠɧɨɫɬɢ�ɢ�ɫɬɪɚɯɨɜ�

36<&+26(0$17,&6�2)�7+(�(027,21$/�63+(5(�2)�
&+,/'5(1�68))(5,1*�(185(6,6
$��'��%RJGDQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG3V\FKRO6FL��$VVRF��3URI��*�$��$GDVKLQVND\D
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 1RZDGD\V� SV\FKRVHPDQWLF� GLVHDVHV� DUH� ZLGHO\�VSUHDG�
DPRQJ� FKLOGUHQ��$QG� WKH� LQFLGHQFH� RI� HQXUHVLV� LQ� WKH� HDUO\� VFKRRO� DJH�
PDNHV� XS��±�����7KH� FRUH� IDFWRU� RI� HQXUHVLV¶� GHYHORSPHQW� LV� QHJDWLYH�
HPRWLRQDO� LQÀXHQFH� RQ� D� FKLOG� E\� WKH� VRFLHW\� DV� ZHOO� DV� WKH� ZD\� KH�
UHDFWV� RQ� WKDW� LQÀXHQFH�� $� FHUWDLQ� FRQQHFWLRQ� EHWZHHQ� WKH� GLVHDVH¶V�
PDQLIHVWDWLRQ��GHWHULRUDWLRQ�DQG�GHYHORSPHQW�DQG�HPRWLRQDO�VWDWH�LV�QRWHG�
DPRQJ�VXFK�FKLOGUHQ��5HVHDUFK�RI�FKLOGUHQ¶V�HPRWLRQDO�VSKHUH�LV�D�GLI¿FXOW�
SV\FKRORJLFDO�FKDOOHQJH�DV�FKLOGUHQ�RIWHQ�FDQ¶W�REMHFWLYHO\�GHVFULEH�WKHLU�
VWDWH�� 7KDW� LV� ZK\� ZH� KDYH� DSSOLHG� QRW� RQO\� YHUEDO� PHWKRGV� EXW� DOVR�
SURMHFWLYH�RQHV� WKDW� HQDEOH� WR� UHDFK� WKH�HVVHQFH�RI� FKLOGUHQ¶V� HPRWLRQDO�
H[SHULHQFH�DYRLGLQJ� WKH�FRQVFLRXV�VSKHUH�� ,Q� WKH� UHVHDUFK�FRQGXFWHG�E\�
$GDVKLQVND\D�*���9RUVRELQD�9���=KLGNLQD�9���<DQVKLQD�3���0XNKLQD�9��WKH�
SUREOHP�RI�KRZ�FKLOGUHQ�SHUFHSW�FRORXU�LV�UDLVHG��,W�VKRXOG�EH�QRWHG�WKDW�
WKH�FRORXU�SUHIHUHQFH�LV�GHSHQGHQW�RQ�WKH�HPRWLRQDO�VWDWH��7KH�FKRLFH�LQ�



Вестник РГМУ, 2014, № 2

258

IDYRXU�RI� EULJKW� FRORXUV� FRUUHVSRQGV�ZLWK�SRVLWLYH� HPRWLRQV�ZKLOH� GDUN�
FRORXUV�UHÀHFW� WKH�QHJDWLYH�VHFWRU�RI� WKH�HPRWLRQDO�VWDWH��$LP��7KH�JRDO�
RI� WKH� UHVHDUFK� LV� WR� VWXG\� FRORXU� VHPDQWLFV� RI� WKH� HPRWLRQDO� FKRLFH� RI�
FKLOGUHQ�WRZDUGV�WKHPVHOYHV��WRZDUGV�WKH�SUREOHP��SHOYLF��]RQH��0DWHULDOV�
DQG� PHWKRGV���� 7KH� SURMHFWLYH� PHWKRGV� ©:RQGHUODQGª� �=LQNHYLFK±
(YVWLJQHHYD� 7�� PRGL¿HG� E\� $GDVKLQVND\D� *��� DQG� WKH� GUDZLQJ� ©0\�
IDPLO\ª�����6FDOHV�RI�WKH�DQ[LHW\�GLDJQRVWLFV�PRGL¿HG�E\�3ULNKR]KDQ�0��
���7KH�PHWKRG�RI� VWXG\� WKH�SDUHQW¶V�DWWLWXGH� WRZDUGV� WKH�FKLOG¶V�GLVHDVH�
�.DJDQ�9���=KXUDYOHYD�,����WKH�PHWKRG�RI�DVVHVVPHQW�RI�SDUHQWDO�DWWLWXGH�
WRZDUGV� WKH� FKLOG� �9DUJD�$��� 6WROLQD� 9���� 5HVXOWV�� 'XULQJ� WKH� VHPDQWLF�
DQG� VWDWLVWLF� DQDO\VLV� DSSOLHG� WKH� PHWKRG� ©:RQGHUODQGª� WZR� OHYHOV� RI�
FKLOGUHQ¶V�HPRWLRQDO�VSKHUH�GHYHORSPHQW�ZHUH�LGHQWL¿HG��7KDW�HQDEOHG�WR�
GLYLGH�WKH�FOLQLFDO�JURXS�RI�FKLOGUHQ�VXIIHULQJ�HQXUHVLV�LQ�WZR�VXEJURXSV�
GHSHQGHQW�RQ�WKH�GLIIHUHQWLDWLRQ�OHYHO�RI�WKHLU�HPRWLRQDO�VSKHUH�����G\DGV�
©PRWKHU±FKLOG� VXIIHULQJ� LQRUJDQLF� HQXUHVLVª� ZLWK� KLJK� GLIIHUHQWLDWLRQ�
OHYHO�RI� WKH�HPRWLRQDO� VSKHUH�����G\DGV�±�ZLWK� ORZ�GLIIHUHQWLDWLRQ� OHYHO�
RI� WKH� HPRWLRQDO� VSKHUH��7KH� FKLOGUHQ�ZLWK� KLJK� GLIIHUHQWLDWLRQ� OHYHO� RI�
WKH� HPRWLRQDO� VSKHUH� UHFRJQL]H� PRUH� HPRWLRQV�� GHVFULELQJ� FRUSRUHLW\�
WKH\�GLVSOD\�IHDWXUHV�WKDW�SURYH�UHDOL]DWLRQ�RI�WKH�VHQVH��VHPDQWLF��FRQWHQW�
RI� WKH�H[SHULHQFHG�HPRWLRQ��7KH�ELJJHU�QXPEHU�RI� UHFRJQL]HG�HPRWLRQV�
��±��HPRWLRQV�� LV�FKDUDFWHULVWLF� IRU�FKLOGUHQ�VXIIHULQJ�HQXUHVLV�DQG�KLJK�
GLIIHUHQWLDWLRQ� OHYHO� RI� WKH� HPRWLRQDO� VSKHUH�� WKH� FRORXU� FKRLFH� LQ� WKDW�
VXEJURXS�LV�WKH�IXOO�FRORXU�SDOHWWH��+RZHYHU�WKH�FKRLFH�RI�QHJDWLYH�HPRWLRQV�
ZKLOH�GHVFULELQJ�WKH�SUREOHP�SHOYLF�]RQH��WRSRJUDSKLF�]RQH�RI�WKH�GLVHDVH�
ORFDOL]DWLRQ�� LV� QRWHG��7KDW� LQGLFDWHV� LQVWLQFWLYH� HPRWLRQDO� SURMHFWLRQ� RI�
QHJDWLYH�HPRWLRQV�H[SHULHQFHG�E\�WKH�FKLOG�WRZDUGV�WKH�SUREOHP�]RQH��7KH�
QXPEHU�RI�UHFRJQL]HG�HPRWLRQV�RI�WKH�FKLOGUHQ�VXIIHULQJ�HQXUHVLV�ZLWK�ORZ�
GLIIHUHQWLDWLRQ� OHYHO� RI� WKH� HPRWLRQDO� VSKHUH� LV� OHVV� DQG� UHSUHVHQWHG� E\�
�±��HPRWLRQV��:KLOH�GHVFULELQJ�FRUSRUHLW\�WKH\�XVXDOO\�FKRRVH�QHJDWLYH�
HPRWLRQV�� DQJHU�� IHDU�� RIIHQFH�� VDGQHVV��ZKLFK� DUH� DVVRFLDWHG�ZLWK� GDUN�
FRORXUV��7KDW�SURYHV�WKHLU�IRFXV�RQ�QHJDWLYH�IHHOLQJV��2QO\�LQ�WKDW�VXEJURXS�
WKH�FRPSOHWH�LJQRULQJ�WKH�FRUSRUHLW\�E\�FKLOGUHQ�LV�QRWHG��,W�PHDQV�DEVHQFH�
RI�DQ\�DWWLWXGH�WRZDUGV�WKHLU�ERG\��8VXDOO\�FKLOGUHQ�UHÀHFW�WKHLU�UHODWLRQ�
ZLWK�D�SDUHQW�ZKLOH�FRORXULQJ�WKH�GUDZLQJ�RI�D�PDQ��7KH�FKLOGUHQ�IURP�WKH�
FRQWURO�JURXS�GLVSOD\�KLJK�OHYHO�RI�HPRWLRQV�GLIIHUHQWLDWLRQ�SURYHG�E\�WKH�
IXOO�SDOHWWH�RI�HPRWLRQDO�SUHIHUHQFHV��7KH�FKLOGUHQ�SDUHQWDO� UHODWLRQV�DUH�
FKDUDFWHUL]HG�E\�KLJK�OHYHO�RI�SHUFHSWLRQ�DQG�FRRSHUDWLRQ�ZLWK�WKH�FKLOG��
&RQFOXVLRQ��7KH�UHVXOWV�RI�WKH�UHVHDUFK�RI�HPRWLRQDO�VSKHUH¶V�VHPDQWLFV�RI�
FKLOGUHQ�VXIIHULQJ�HQXUHVLV�DQG�KHDOWK\�FKLOGUHQ�VKRZHG�GLIIHUHQFHV�LQ�WKH�
OHYHO�RI�HPRWLRQDO�PDWXULW\��7KH�FKLOGUHQ�VXIIHULQJ�HQXUHVLV�GLVSOD\� ORZ�
OHYHO�RI�HPRWLRQV�UHFRJQLWLRQ��KLJK�OHYHO�RI�DQ[LHW\�DQG�IHDU�

ɇȿɃɊɈɎɂɁɂɈɅɈȽɂɑȿɋɄɂȿ�ȺɋɉȿɄɌɕ�ȺɊɈɆȺ��ɂ�
ɆɍɁɕɄɈɌȿɊȺɉɂɂ
Ⱦ�Ⱥ��Ⱦɨɤɭɱɚɟɜ��Ⱥ�ȿ��Ȼɭɫɵɝɢɧ��Ⱥ�Ⱥ��Ɇɚɬɨɯɢɧɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɞɨɰ�� Ⱥ�ɇ�� Ⱦɨɥɟɰɤɢɣ�� ɞ�ɛ�ɧ��� ɩɪɨɮ��
ɇ�ɇ��ɋɟɧɬɹɛɪɟɜ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɲɢɪɨɤɭɸ� ɩɨɩɭɥɹɪɧɨɫɬɶ� ɩɨɥɭɱɚɸɬ�
ɦɟɬɨɞɵ� ɧɟɥɟɤɚɪɫɬɜɟɧɧɨɣ� ɬɟɪɚɩɢɢ� ɢ� ɩɨɜɵɲɟɧɢɹ� ɚɞɚɩɬɚɰɢɢ� ɭ�
ɡɞɨɪɨɜɵɯ� ɥɢɰ�� Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɢɡɭɱɟɧɢɟ� ɪɨɥɢ�
ɚɪɨɦɚɬɢɱɟɫɤɢɯ�ɷɮɢɪɧɵɯ�ɦɚɫɟɥ�ɢ�ɦɭɡɵɤɚɥɶɧɵɯ�ɩɪɨɢɡɜɟɞɟɧɢɣ��ɚɪɨɦɚ��
ɢ� ɦɭɡɵɤɨɬɟɪɚɩɢɹ�� ɜ� ɤɨɧɬɟɤɫɬɟ� ɧɟɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɧɚ�
ɨɪɝɚɧɢɡɦ� ɜ� ɰɟɥɨɦ� ɢ� ɰɟɧɬɪɚɥɶɧɭɸ� ɧɟɪɜɧɭɸ� ɫɢɫɬɟɦɭ�� ɜ� ɱɚɫɬɧɨɫɬɢ��
Ȼɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɞɚɧɧɵɯ� ɦɟɬɨɞɢɤ� ɞɥɹ� ɫɧɢɠɟɧɢɹ� ɬɨɧɭɫɚ� ɫɢɦɩɚɬɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ��
ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ɩɨɜɵɲɟɧɢɹ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ��
ɭɥɭɱɲɟɧɢɹ�ɩɪɨɰɟɫɫɨɜ�ɨɛɭɱɟɧɢɹ�ɢ�ɡɚɩɨɦɢɧɚɧɢɹ��ȼɦɟɫɬɟ�ɫ�ɬɟɦ��ɪɚɛɨɬ��
ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɰɟɧɬɪɚɥɶɧɭɸ� ɧɟɪɜɧɭɸ� ɫɢɫɬɟɦɭ�
ɧɟ�ɦɧɨɝɨ��ɚ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɨɬɢɜɨɪɟɱɢɜɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼ�ɫɜɹɡɢ�
ɫ� ɷɬɢɦ�� ɰɟɥɶɸ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɯɚɪɚɤɬɟɪɚ�
ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜ� ɨɬɜɟɬ� ɧɚ� ɚɪɨɦɚ�� ɢ� ɦɭɡɵɤɨɬɟɪɚɩɢɸ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɢɦɟɧɹɥɢɫɶ� ɷɮɢɪɧɵɟ�
ɚɪɨɦɚɬɢɱɟɫɤɢɟ� ɦɚɫɥɚ� �ɚɪɨɦɚɦɚɫɥɚ�� ɞɜɭɯ� ɜɢɞɨɜ�� ɬɨɧɢɡɢɪɭɸɳɟɟ� ɢ�
ɪɚɫɫɥɚɛɥɹɸɳɟɟ�� Ⱥɪɨɦɚɦɚɫɥɚ� ɩɪɟɞɨɫɬɚɜɥɹɥɢɫɶ� ɞɜɨɣɧɵɦ� ɫɥɟɩɵɦ�
ɦɟɬɨɞɨɦ� ɞɥɹ� ɢɫɤɥɸɱɟɧɢɹ� ɜɥɢɹɧɢɹ� ɢɫɫɥɟɞɨɜɚɬɟɥɹ� ɢɥɢ� ɩɥɚɰɟɛɨ�
ɷɮɮɟɤɬɚ�� Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɪɢɦɟɧɹɥɢɫɶ� ɞɜɟ� ɤɨɦɛɢɧɚɰɢɢ�
ɚɪɨɦɚɦɚɫɟɥ��ɩɟɪɜɚɹ�ɫɨ�ɫɬɢɦɭɥɢɪɭɸɳɢɦ��ɜɬɨɪɚɹ�±�ɫ�ɪɟɥɚɤɫɢɪɭɸɳɢɦ�
ɷɮɮɟɤɬɨɦ�� Ɍɚɤɠɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɦɭɡɵɤɚɥɶɧɵɟ� ɤɨɦɩɨɡɢɰɢɢ��
Ⱦɚɧɧɚɹ� ɤɥɚɫɫɢɮɢɤɚɰɢɹ� ɛɵɥɚ� ɫɨɫɬɚɜɥɟɧɚ� ɫ� ɭɱɟɬɨɦ� ɩɪɨɜɨɞɢɦɵɯ�
ɪɚɧɟɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɗɬɚɩɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ��� ɩɨɨɱɟɪɟɞɧɨɟ�
ɩɪɨɫɥɭɲɢɜɚɧɢɟ� ɦɭɡɵɤɚɥɶɧɵɯ� ɤɨɦɩɨɡɢɰɢɣ�� ��� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ�
ɢɫɩɵɬɭɟɦɨɝɨ� ɚɪɨɦɚɦɚɫɟɥ�� ��� ɫɨɡɞɚɧɢɟ� ɤɨɦɛɢɧɚɰɢɣ� ɢɡ� ɷɮɢɪɧɵɯ�

ɦɚɫɟɥ� ɢ� ɦɭɡɵɤɢ�� ɬɨɧɢɡɢɪɭɸɳɟɟ� ɦɚɫɥɨ�ɬɨɧɢɡɢɪɭɸɳɚɹ� ɦɭɡɵɤɚ��
ɬɨɧɢɡɢɪɭɸɳɚɹ� ɦɭɡɵɤɚ�ɪɚɫɫɥɚɛɥɹɸɳɟɟ� ɦɚɫɥɨ�� ɪɚɫɫɥɚɛɥɹɸɳɚɹ�
ɦɭɡɵɤɚ�ɬɨɧɢɡɢɪɭɸɳɟɟ� ɦɚɫɥɨ�� ɪɚɫɫɥɚɛɥɹɸɳɟɟ� ɦɚɫɥɨ� ɢ� ɦɭɡɵɤɚ��
ɂɫɩɵɬɭɟɦɵɦɢ�ɫɬɚɥɢ�ɫɬɭɞɟɧɬɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ��
ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɜ�ɩɨɦɟɳɟɧɢɢ�ɤɚɮɟɞɪɚɥɶɧɨɣ�ɥɚɛɨɪɚɬɨɪɢɢ�
ɫ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɪɟɝɢɫɬɪɚɰɢɟɣ�ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɦɦɵ�ɜ�ɫɨɫɬɨɹɧɢɢ�
ɩɨɤɨɹ�� ɜɨ� ɜɪɟɦɹ� ɜɨɡɞɟɣɫɬɜɢɹ� ɢ� ɩɨɫɥɟ� ɟɝɨ� ɨɤɨɧɱɚɧɢɹ� ɜ� ɩɪɨɝɪɚɦɦɟ�
©ɇɟɣɪɨɧ�ɫɩɟɤɬɪª� ɫ� ɩɨɦɨɳɶɸ� ɰɢɮɪɨɜɨɝɨ� ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɮɚ�
ɮɢɪɦɵ�©ɇɟɣɪɨɫɨɮɬª��ɝ��ɂɜɚɧɨɜɨ��ɜ�ɜɨɫɶɦɢ�ɫɬɚɧɞɚɪɬɧɵɯ�ɨɬɜɟɞɟɧɢɹɯ�
ɩɨ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɫɯɟɦɟ� ��±���� Ɋɟɡɭɥɶɬɚɬɵ�� Ɍɚɤ� ɤɚɤ� ɞɚɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɨɫɢɬ� ɩɪɨɦɟɠɭɬɨɱɧɵɣ� ɯɚɪɚɤɬɟɪ�� ɩɪɨɜɨɞɢɥɚɫɶ�
ɫɬɚɧɞɚɪɬɧɚɹ� ɨɛɪɚɛɨɬɤɚ� ɤɨɪɨɬɤɢɯ� �ɞɟɫɹɬɢ� ɫɟɤɭɧɞɧɵɯ�� ɨɬɪɟɡɤɨɜ� ɗɗȽ�
ɫ�ɭɫɪɟɞɧɟɧɢɟɦ�ɜ�ɬɟɱɟɧɢɟ�ɨɞɧɨɣ�ɦɢɧɭɬɵ�ɡɚɩɢɫɢ�ɛɟɡ�ɚɪɬɟɮɚɤɬɨɜ��Ⱦɥɹ�
ɚɧɚɥɢɡɚ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɫɪɟɞɧɢɟ� ɚɦɩɥɢɬɭɞɵ� ɱɟɬɵɪɟɯ� ɫɬɚɧɞɚɪɬɧɵɯ�
ɞɢɚɩɚɡɨɧɨɜ� �ɚɥɶɮɚ��� ɛɟɬɚ��� ɬɟɬɚ��� ɞɟɥɶɬɚ�ɪɢɬɦɵ��� ��� ȼ� ɰɟɥɨɦ� ɜɫɟ�
ɢɫɩɵɬɭɟɦɵɟ� ɩɨɤɚɡɵɜɚɥɢ� ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɭɸ� ɨɬɜɟɬɧɭɸ� ɪɟɚɤɰɢɸ�
ɧɚ� ɜɨɡɞɟɣɫɬɜɢɟ� ɪɚɡɞɪɚɠɢɬɟɥɟɣ�� ��� Ⱥɦɩɥɢɬɭɞɚ� ɦɟɞɥɟɧɧɵɯ� ɜɨɥɧ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɭɦɟɧɶɲɚɥɚɫɶ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɟ� ɬɨɧɢɡɢɪɭɸɳɟɣ� ɦɭɡɵɤɢ��
ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɭɦɟɧɶɲɚɥɚɫɶ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ� ɬɨɥɶɤɨ� ɦɚɫɥɚ�� ɚ� ɩɪɢ�
ɤɨɦɛɢɧɚɰɢɢ� ɬɨɧɢɡɢɪɭɸɳɟɝɨ�ɦɚɫɥɚ� ɢ�ɦɭɡɵɤɢ� ɷɮɮɟɤɬ� ɧɟ� ɨɬɥɢɱɚɟɬɫɹ�
ɨɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɫɬɨ� ɦɭɡɵɤɢ�� ��� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɩɪɢ� ɢɡɭɱɟɧɢɢ�
ɛɵɫɬɪɨɣ�ɜɨɥɧɨɜɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɧɚɛɥɸɞɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�ɢɯ�ɚɦɩɥɢɬɭɞɵ�
ɩɪɢ� ɬɟɯ� ɠɟ� ɫɬɢɦɭɥɢɪɭɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɹɯ�� ��� Ɉɛɪɚɬɧɚɹ� ɤɚɪɬɢɧɚ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɪɟɥɚɤɫɢɪɭɸɳɢɯ� ɚɪɨɦɚɦɚɫɟɥ� ɢ�
ɦɭɡɵɤɢ�����ɇɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦ�ɨɤɚɡɚɥɨɫɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɭɡɵɤɢ�
ɨɛɟɢɯ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɟɣ�� ɩɪɨɛɚ� ɫ� ɦɚɫɥɨɦ� ɩɨɤɚɡɵɜɚɥɚ� ɞɨɫɬɨɜɟɪɧɵɟ�
ɪɚɡɥɢɱɢɹ� ɬɨɥɶɤɨ� ɜ� ɤɨɦɛɢɧɚɰɢɢ� ɫ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɦɭɡɵɤɨɣ��
ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨɛ� ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɦ�
ɜɥɢɹɧɢɢ� ɫɟɧɫɨɪɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɧɚ� ɩɨɤɚɡɚɬɟɥɢ� ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɜɟɪɨɹɬɧɨ� ɫɜɹɡɚɧɨ� ɫ� ɨɛɳɢɦ� ɦɟɯɚɧɢɡɦɨɦ�
ɪɟɚɥɢɡɚɰɢɢ� ɞɚɧɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ�� ɜɤɥɸɱɚɸɳɢɯ� ɜ� ɫɟɛɹ� ɚɤɬɢɜɢɡɚɰɢɸ�
ɨɫɧɨɜɧɨɝɨ� ɩɟɣɫɦɟɣɤɟɪɚ� ɥɢɦɛɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ±� ɬɚɥɚɦɭɫɚ�� ɩɪɢ�
ɫɬɢɦɭɥɢɪɭɸɳɢɯ� ɷɮɮɟɤɬɚɯ�� ȼɵɜɨɞɵ�� Ɋɚɡɜɢɜɚɸɳɚɹɫɹ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɞɚɧɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ�� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɚɹ� ɪɟɚɤɰɢɹ� �ɞɟɫɢɧɯɪɨɧɢɡɚɰɢɹ��
ɩɨɞɬɜɟɪɠɞɚɟɬ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ�ɜɥɢɹɧɢɹ��ɜɦɟɫɬɟ�ɫ�ɬɟɦ��ɭɠɟ�
ɧɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ� ɷɬɚɩɟ� ɦɨɠɧɨ� ɨɬɦɟɬɢɬɶ� ɪɚɡɧɭɸ� ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɨɬɜɟɬɚ� ɧɚ� ɤɨɦɛɢɧɚɰɢɸ� ɫɟɧɫɨɪɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ�� ɱɬɨ�� ɜɨɡɦɨɠɧɨ��
ɩɨɡɜɨɥɢɬ�ɪɚɧɠɢɪɨɜɚɬɶ�ɞɚɧɧɨɟ�ɜɥɢɹɧɢɟ��ɩɨ�ɨɛɴɟɤɬɢɜɧɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ��
ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɩɫɢɯɨɮɚɪɦɚɤɨɥɨɝɢɢ�� ɫɩɨɪɬɢɜɧɨɣ�
ɦɟɞɢɰɢɧɟ�ɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ�
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,QWURGXFWLRQ�� 5HFHQWO\�� PHWKRGV� RI� QRQ�GUXJ� WKHUDS\� DQG� LPSURYH�
DGDSWDWLRQ�LQ�KHDOWK\�LQGLYLGXDOV�KDYH�JHWWLQJ�ZLGH�SRSXODULW\��3DUWLFXODU�
LQWHUHVW� LV� WKH� VWXG\� RI� WKH� UROH� RI� DURPDWLF� HVVHQWLDO� RLOV� DQG� PXVLFDO�
ZRUNV� �DURPD�DQG�PXVLF� WKHUDS\�� LQ� WKH� FRQWH[W�RI�QRQ�GUXJ�HIIHFWV�RQ�
WKH�RUJDQLVP�DV�D�ZKROH�DQG� WKH�FHQWUDO�QHUYRXV�V\VWHP�LQ�SDUWLFXODU��$�
QXPEHU�RI� VWXGLHV� FRQ¿UP� WKH�HIIHFWLYHQHVV�RI� WKHVH�PHWKRGV� WR� UHGXFH�
WKH� V\PSDWKHWLF� DFWLYLW\�� EORRG� SUHVVXUH�� LPSURYH� HI¿FLHQF\�� LPSURYH�
OHDUQLQJ� DQG� PHPRU\� SURFHVVHV�� +RZHYHU�� WKH� ZRUN� FRQ¿UPLQJ� WKH�
HIIHFW� RQ� WKH� FHQWUDO� QHUYRXV� V\VWHP� LV� QRW� PXFK�� DQG� WKH� UHVXOWV� DUH�
FRQWUDGLFWRU\��$LP��,Q�WKLV�FRQWH[W��WKH�DLP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�
WKH� QDWXUH� RI� ELRHOHFWULF� DFWLYLW\� LQ� UHVSRQVH� WR� WKH� DURPD� DQG� PXVLF�
WKHUDS\��0DWHULDOV�DQG�PHWKRGV��,Q�WKH�VWXG\�XVHG�HVVHQWLDO�DURPDWLF�RLOV�
�KHUHLQDIWHU�±�©DURPDRLOVª��RI� WZR� W\SHV�� WRQLF�DQG� UHOD[LQJ��$URPDRLOV�
SURYLGHG�E\�GRXEOH�EOLQG�PHWKRG�WR�HOLPLQDWH�WKH�LQÀXHQFH�RI�UHVHDUFKHUV�
RU� WKH� SODFHER� HIIHFW�� 7R� VWXG\� XVHG� WZR� FRPELQDWLRQV� RI� DURPDRLOV� ±�
¿UVW� ZLWK� D� VWLPXODWLQJ� DQG� WKH� VHFRQG� ZLWK� D� UHOD[LQJ� HIIHFW��0XVLFDO�
FRPSRVLWLRQV� ZHUH� VLPLODUO\� GLYLGHG�� 7KLV� FODVVL¿FDWLRQ� ZDV� EDVHG� RQ�
SUHYLRXVO\�FRQGXFWHG�VWXGLHV��6WDJHV�RI� WKH�VWXG\�����$OWHUQDWH� OLVWHQLQJ�
ɳɚ� PXVLFDO� FRPSRVLWLRQV�� ��� ,PSDFW� RQ� WKH� VXEMHFW� E\� DURPDRLOV�� ���
&UHDWLQJ�RI� FRPELQDWLRQV�RI� HVVHQWLDO� RLOV� DQG�PXVLF�� WRQLQJ�RLO�WRQLQJ�
PXVLF�� WRQLQJ� PXVLF�UHOD[LQJ� RLO�� UHOD[LQJ� PXVLF�WRQLQJ� RLO�� UHOD[LQJ�
RLO�DQG�PXVLF��7KH�VXEMHFWV�ZHUH�VWXGHQWV�DJHG����WR����\HDUV�ROG�PDOH��
7KH� VWXG\�ZDV� FRQGXFWHG� ZLWK� VLPXOWDQHRXV� UHFRUGLQJ� RI� ((*� DW� UHVW��
GXULQJ� H[SRVXUH� DQG� DIWHU� LW� E\� SURJUDP� ©1HXURQ�VSHFWUXPª� ZLWK� D�
GLJLWDO� HOHFWURHQFHSKDORJUDSK� 1HXURVRIW� &RPSDQ\� �,YDQRYR�� LQ� HLJKW�
VWDQGDUG� OHDGV� WR� WKH� LQWHUQDWLRQDO� VFKHPH� ��±���� 5HVXOWV�� 6LQFH� WKLV�
VWXG\�LV�DQ�LQWHUPHGLDWH�FKDUDFWHU��UHFHLYHG�VWDQGDUG�SURFHVVLQJ�RI�VKRUW�
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�WHQ�VHFRQGV��((*�VHJPHQWV�DYHUDJHG�IRU�RQH�PLQXWH�UHFRUGLQJ�ZLWKRXW�
DUWLIDFWV��)RU�DQDO\VLV�ZH�XVHG�WKH�DYHUDJH�DPSOLWXGH�RI�WKH�IRXU�VWDQGDUG�
UDQJHV��DOSKD��EHWD��WKHWD��GHOWD�UK\WKPV�����,Q�JHQHUDO��DOO�VXEMHFWV�VKRZHG�
D�XQLGLUHFWLRQDO� UHVSRQVH� WR� LPSDFW�RI� LUULWDQWV�����7KH�DPSOLWXGH�RI� WKH�
VORZ�ZDYHV�ZDV�VLJQL¿FDQWO\�UHGXFHG�ZKHQ�WKH�LPSDFW�RI� WRQLQJ�PXVLF��
VOLJKWO\�GHFUHDVHG�ZLWK�H[SRVXUH�RI�RQO\�RLO��EXW�FRPELQDWLRQ�RI�RLO�DQG�
WRQLF�HIIHFW�RI�PXVLF�LV�QR�GLIIHUHQW�IURP�XVLQJ�MXVW�PXVLF�����$W�WKH�VDPH�
WLPH�� WKH� VWXG\� RI� IDVW�ZDYH� DFWLYLW\� VKRZ� DQ� LQFUHDVH� LQ� LWV� DPSOLWXGH�
DW� WKH� VDPH� VWLPXODWLQJ� HIIHFWV�� ��� 7KH� UHYHUVH� VLWXDWLRQ� LV� REVHUYHG�
LQ� WKH� XVH� RI� UHOD[LQJ� DURPDWLF� RLOV� DQG� PXVLF�� ��� 7KH� PRVW� HIIHFWLYH�
ZDV� XVH� RI� PXVLF� ERWK� GLUHFWLRQV�� VWXGLHV� ZLWK� RLO� VKRZHG� VLJQL¿FDQW�

GLIIHUHQFHV�RQO\�LQ�FRPELQDWLRQ�ZLWK�DSSURSULDWH�PXVLF��2EWDLQHG�UHVXOWV�
GHPRQVWUDWH� WKH� LQÀXHQFH�RI� XQLGLUHFWLRQDO� VHQVRU\� HIIHFWV� WR� LQGLFDWRUV�
RI�ELRHOHFWULFDO�DFWLYLW\��7KLV� LV�PRVW� OLNHO\�GXH� WR�D�JHQHUDO�PHFKDQLVP�
RI�UHDOL]DWLRQ�RI�WKHVH�LQÀXHQFHV��LQFOXGLQJ�WKH�DFWLYDWLRQ�RI�WKH�SULPDU\�
SDFHPDNHU� RI� WKH� OLPELF� V\VWHP� ±� WKH� WKDODPXV�� E\� VWLPXODWLQJ� HIIHFWV��
&RQFOXVLRQ��'HYHORSLQJ�DV�D�UHVXOW�RI�WKHVH�LQÀXHQFHV�JHQHUDOL]HG�UHDFWLRQ�
�GHV\QFKURQL]DWLRQ�� FRQ¿UPV� QRQVSHFL¿F� FKDUDFWHU� RI� LQÀXHQFH�� DW� WKH�
VDPH�WLPH�DW�WKH�SUHOLPLQDU\�VWDJH��ZH�FDQ�QRWH�D�GLIIHUHQW�H[SUHVVLRQ�RI�
UHVSRQVH�WR�WKH�FRPELQDWLRQ�RI�VHQVRU\�HIIHFWV��WKDW�SHUKDSV�DOORZ�WR�UDQN�
WKLV� LQÀXHQFH� E\� REMHFWLYH� LQGLFDWRUV� IRU� XVH� LQ� D� SV\FKRSKDUPDFRORJ\��
VSRUWV�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
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ɉȿɊȿɋɌɊɈɃɄɂ�ȻɂɈɗɅȿɄɌɊɂɑȿɋɄɈɃ�ȺɄɌɂȼɇɈɋɌɂ�
ɇȿɃɊɈɆɈȾɍɅəɌɈɊɇɕɏ�ɋɂɋɌȿɆ�ȽɈɅɈȼɇɈȽɈ�ɆɈɁȽȺ�
ɉɈɋɅȿ�ɂɇɌɊȺɌȿɄȺɅɖɇɈȽɈ�ȼȼȿȾȿɇɂə�ɇȺɇɈɑȺɋɌɂɐ�
ɋȿɊȿȻɊȺ��ɗɅȿɄɌɊɈɎɂɁɂɈɅɈȽɂɑȿɋɄɂȿ�ɄɈɊɊȿɅəɌɕ�
ɇȿɃɊɈɌɈɄɋɂɑɇɈɋɌɂ
ȿ�ȼ��Ɂɸɡɢɧ��Ⱥ�Ⱥ��Ʉɪɟɛɫ��Ʉ�ɋ��ɉɭɝɚɱɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��ɂ�ȼ��Ɏɢɥɢɩɩɨɜ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� ɧɟɣɪɨɮɢɡɢɨɥɨɝɢɢ� ɷɮɮɟɤɬɵ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɧɚɧɨɱɚɫɬɢɰ� ɧɚ� ɛɢɨɷɥɟɤɬɪɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɫɬɪɭɤɬɭɪ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɨɫɬɚɸɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟɢɡɭɱɟɧɧɵɦɢ�� ɇɚɥɢɱɢɟ�
ɥɢɲɶ� ɟɞɢɧɢɱɧɵɯ� ɫɬɚɬɟɣ�� ɜ� ɤɨɬɨɪɵɯ� ɨɩɢɫɚɧɵ� ɧɟɣɪɨɦɟɞɢɚɬɨɪɧɵɟ� ɢ�
ɩɨɜɟɞɟɧɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ��ɜɨɡɧɢɤɚɸɳɢɟ�ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɧɚɧɨɱɚɫɬɢɰ�
ɦɟɬɚɥɥɨɜ�� ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ� ɢɧɬɟɪɟɫ� ɢ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ�
ɞɚɥɶɧɟɣɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɞɚɧɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɜɵɹɜɢɬɶ� ɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɩɟɪɟɫɬɪɨɣɤɢ� ɫɜɟɪɯɦɟɞɥɟɧɧɵɯ�
ɤɨɥɟɛɚɧɢɣ� ɩɨɬɟɧɰɢɚɥɨɜ� �ɋɆɄɉ�� ɜ� ɞɢɚɩɚɡɨɧɟ� ɱɚɫɬɨɬ� �����±���� Ƚɰ�
ɢ� ɪɢɬɦɨɜ� ɷɥɟɤɬɪɨɫɭɛɤɨɪɬɢɤɨɝɪɚɦɦɵ� �ɗɫɄɨȽ�� ɫ� ɱɚɫɬɨɬɚɦɢ� ɨɬ� ����
Ƚɰ� ɞɨ� ���� Ƚɰ� ɜ� ɧɟɣɪɨɦɨɞɭɥɹɬɨɪɧɵɯ� ɫɢɫɬɟɦɚɯ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ±�
ɝɨɥɭɛɨɦ� ɩɹɬɧɟ� �Ƚɉ��� ɜɟɧɬɪɚɥɶɧɨɣ� ɬɟɝɦɟɧɬɚɥɶɧɨɣ� ɨɛɥɚɫɬɢ� �ȼɌɈ���
ɞɨɪɫɚɥɶɧɨɦ� ɹɞɪɟ� ɲɜɚ� �Ⱦəɒ�� ɢ� ɛɚɡɚɥɶɧɨɦ� ɤɪɭɩɧɨɤɥɟɬɨɱɧɨɦ� ɹɞɪɟ�
�ȻɄə�� ±� ɭ� ɤɪɵɫ� ɞɨ� ɢ� ɩɨɫɥɟ� ɢɧɬɪɚɬɟɤɚɥɶɧɨɝɨ� ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ�
ɫɟɪɟɛɪɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɋɚɛɨɬɚ�ɫ�ɫɨɛɥɸɞɟɧɢɟɦ�ɛɢɨɷɬɢɱɟɫɤɢɯ�
ɩɪɚɜɢɥ� ɩɪɨɜɟɞɟɧɚ� ɧɚ� ��� ɫɚɦɰɚɯ� ɜɡɪɨɫɥɵɯ� ɤɪɵɫ�ɚɥɶɛɢɧɨɫɨɜ�
����� ɩɨɜɬɨɪɧɵɯ� ɧɚɛɥɸɞɟɧɢɣ�� ɫ� ɯɪɨɧɢɱɟɫɤɢɦɢ�� ɞɨɥɝɨɫɪɨɱɧɵɦɢ�
ɢɧɬɪɚɰɟɪɟɛɪɚɥɶɧɵɦɢ� ɷɥɟɤɬɪɨɞɚɦɢ�� ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɵɦɢ� ɜ� Ƚɉ��
ȻɄə�� Ⱦəɒ�� ȼɌɈ�� Ɇɧɨɝɨɤɚɧɚɥɶɧɚɹ� ɪɟɝɢɫɬɪɚɰɢɹ� ɋɆɄɉ� ɢ� ɗɫɄɨȽ�
ɜ� ɢɡɭɱɟɧɧɵɯ� ɫɬɪɭɤɬɭɪɚɯ�ɐɇɋ�ɩɪɨɜɨɞɢɥɚɫɶ� ɭ�ɠɢɜɨɬɧɵɯ� ɞɨ� ɢ� ɩɨɫɥɟ�
ɢɧɬɪɚɬɟɤɚɥɶɧɨɝɨ�ɜɜɟɞɟɧɢɹ�ɧɚɧɨɱɚɫɬɢɰ�ɫɟɪɟɛɪɚ��ɞɢɚɦɟɬɪ�ɧɚɧɨɱɚɫɬɢɰ�
±� �� ɧɦ�� ɤɨɥɢɱɟɫɬɜɨ� ±� ��������� ɝ� $J� ɜ� ��� ɦɤɥ� ɜɨɞɧɨɝɨ� ɪɚɫɬɜɨɪɚ���
Ⱥɧɚɥɢɡɢɪɨɜɚɥɢ� ɫɩɟɤɬɪɚɥɶɧɭɸ� ɦɨɳɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɞɢɚɩɚɡɨɧɨɜ�
ɗɫɄɨȽ�ɢ�ɋɆɄɉ��ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɡɧɚɱɢɦɨɫɬɶ�ɨɬɥɢɱɢɣ�ɨɰɟɧɢɜɚɥɚɫɶ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ�ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ�ɚɧɚɥɢɡɚ��ɩɪɢ�ɷɬɨɦ�
ɨɬɥɢɱɢɹ� ɫ� S������ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ� ɤɚɤ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� Ƚɉ� ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ�
ɨɬɫɭɬɫɬɜɨɜɚɥɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɟ�ɩɟɪɟɫɬɪɨɣɤɢ�ɋɆɄɉ��ȼ�ȼɌɈ�
ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ� ɜɨɡɧɢɤɚɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɜ� ɫɟɤɭɧɞɧɨɦ� ����±���� Ƚɰ�� ɢ�ɦɧɨɝɨɫɟɤɭɧɞɧɨɦ� ɞɢɚɩɚɡɨɧɚɯ�
�������±���� Ƚɰ�� ɋɆɄɉ�� ȼ� Ⱦəɒ� ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ�
ɧɚɛɥɸɞɚɥɢɫɶ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜɫɟɯ� ɞɢɚɩɚɡɨɧɨɜ�
ɋɆɄɉ��ȼ�ȻɄə�ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɧɚɧɨɱɚɫɬɢɰ�ɜɨɡɧɢɤɚɥɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɦɧɨɝɨɫɟɤɭɧɞɧɨɦ�ɞɢɚɩɚɡɨɧɟ�ɋɆɄɉ��Ȼɵɥɢ�ɬɚɤɠɟ�
ɭɫɬɚɧɨɜɥɟɧɵ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɟ�ɢɡɦɟɧɟɧɢɹ�ɗɫɄɨȽ�ɜ�Ƚɉ��Ⱦəɒ��
ȻɄə�ɢ�ȼɌɈ�ɜɨ�ɜɫɟɯ�ɩɨɞɞɢɚɩɚɡɨɧɚɯ�ɗɫɄɨȽ�ɚɤɬɢɜɧɨɫɬɢ�ɨɬ���Ƚɰ�ɢ�ɞɨ�����
Ƚɰ��ɂɫɤɥɸɱɟɧɢɟɦ�ɹɜɥɹɥɢɫɶ�ɥɢɲɶ�ɞɜɟ�ɫɬɪɭɤɬɭɪɵ�±�Ƚɉ�ɢ�ȻɄə��ɜ�ɧɢɯ�
ɧɚɛɥɸɞɚɥɢɫɶ�ɢɡɦɟɧɟɧɢɹ�ɤɚɤ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɨɬ���ɞɨ�����Ƚɰ��ɬɚɤ�ɢ�ɜ�ɛɨɥɟɟ�
ɦɟɞɥɟɧɧɨɦ�ɞɢɚɩɚɡɨɧɟ�����±��Ƚɰ���ɬ�ɟ��ɜ�ɷɬɢɯ�ɫɬɪɭɤɬɭɪɚɯ�ɩɟɪɟɫɬɪɨɣɤɢ�
ɤɨɫɧɭɥɢɫɶ�ɜɫɟɝɨ�ɫɩɟɤɬɪɚ�ɱɚɫɬɨɬ�ɗɫɄɨȽ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�
ɢɡɦɟɧɟɧɢɹ� ɫɭɦɦɚɪɧɨɣ� ɩɥɨɳɚɞɢ� ɩɨɞ� ɫɩɟɤɬɪɨɝɪɚɦɦɚɦɢ� ɚɛɫɨɥɸɬɧɨɣ�
ɫɩɟɤɬɪɚɥɶɧɨɣ�ɦɨɳɧɨɫɬɢ�ɗɫɄɨȽ�ɢ�ɋɆɄɉ�ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɧɚɧɨɱɚɫɬɢɰ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɦ�
ɫɧɢɠɟɧɢɟɦ� ɫɩɟɤɬɪɚɥɶɧɨɣ� ɦɨɳɧɨɫɬɢ� ɷɬɢɯ� ɬɢɩɨɜ� ɚɤɬɢɜɧɨɫɬɢ� ɩɨɫɥɟ�
ɜɜɟɞɟɧɢɹ�ɧɚɧɨɱɚɫɬɢɰ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜɜɟɞɟɧɢɟ�ɧɚɧɨɱɚɫɬɢɰ�
ɫɟɪɟɛɪɚ� ɜɵɡɵɜɚɟɬ� ɢɡɦɟɧɟɧɢɹ� ɞɢɧɚɦɢɤɢ� ɋɆɄɉ� ɜ� ȼɌɈ�� Ⱦəɒ�� ȻɄə�
ɜ� ɪɚɡɥɢɱɧɵɯ� ɞɢɚɩɚɡɨɧɚɯ� ɱɚɫɬɨɬ�� ɉɪɢ� ɪɟɝɢɫɬɪɚɰɢɢ� ɗɫɄɨȽ� ɜɨ� ɜɫɟɯ�
ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɫɬɪɭɤɬɭɪɚɯ� ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ� ɧɚɧɨɱɚɫɬɢɰ� ɜɨɡɧɢɤɚɥɢ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɨɬɥɢɱɢɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɨ� ɜɫɟɯ� ɞɢɚɩɚɡɨɧɚɯ�
ɱɚɫɬɨɬ��ɤɪɨɦɟ�į�ɩɨɞɞɢɚɩɚɡɨɧɚ�ɜ�Ⱦəɒ�ɢ�ȼɌɈ���Ⱦɚɧɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɞɨɩɨɥɧɹɟɬ� ɫɭɳɟɫɬɜɭɸɳɢɟ� ɫɜɟɞɟɧɢɹ� ɨ� ɧɟɣɪɨɦɟɞɢɚɬɨɪɧɵɯ��
ɤɨɝɧɢɬɢɜɧɵɯ�ɢ�ɩɨɜɟɞɟɧɱɟɫɤɢɯ�ɧɚɪɭɲɟɧɢɹɯ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�
ɜ�ɪɹɞɟ�ɪɚɛɨɬ�ɩɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɠɢɜɨɬɧɵɦ�ɧɚɧɨɱɚɫɬɢɰ�ɦɟɬɚɥɥɨɜ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ� ɜ� ɪɚɦɤɚɯ� ɪɟɚɥɢɡɚɰɢɢ� Ɏɐɉ� ©ɇɚɭɱɧɵɟ� ɢ�
ɧɚɭɱɧɨ�ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ� ɤɚɞɪɵ�ɢɧɧɨɜɚɰɢɨɧɧɨɣ�Ɋɨɫɫɢɢª�ɧɚ�����±�����
ɝɝ���ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�ɝɪɚɧɬɨɜ�ɊɎɎɂ�ɢ�ɊȽɇɎ�

$/7(5$7,216�2)�%,2(/(&75,&$/�$&7,9,7<�2)�
%5$,1�1(85202'8/$725<�6<67(06�$)7(5�
,175$7+(&$/�,1-(&7,21�2)�6,/9(5�1$123$57,&/(6��
(/(&7523+<6,2/2*,&$/�&255(/$7(6�2)�
1(85272;,&,7<
(�9��=\X]LQ��$�$��.UHEV��.�6��3XJDFKHY
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��3URI��,�9��)LOLSSRY
<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ�� ,Q� WKH� FXUUHQW� QHXURSK\VLRORJ\� WKH� HIIHFWV� RI� QDQRSDUWLFOH�
DSSOLFDWLRQ�RQ�ELRHOHFWULFDO�DFWLYLW\�RI�EUDLQ�VWUXFWXUHV�RQ�D�UHJXODU�EDVLV�
UHPDLQ�XQNQRZQ��7KH�SUHVHQFH�RI�VHYHUDO�DUWLFOHV�DERXW�QHXURWUDQVPLWWHU�
DQG�EHKDYLRUDO�GLVWXUEDQFHV�LQ�DQLPDOV�DIWHU�PHWDO�QDQRSDUWLFOH�LQMHFWLRQV�
LQGLFDWHV� WKDW� WKLV� WRSLF� UHTXLUHV�PRUH� H[WHQVLYH� H[SHULPHQWDO� DWWHQWLRQ��
DQG�DOO�RI�WKHVH�IDFWV�VWLPXODWHG�WKH�LQLWLDWLRQ�RI�WKLV�VWXG\��$LP��7KH�DLP�RI�
WKLV�ZRUN�ZDV�WR�VWXG\�DOWHUDWLRQV�RI�LQIUDVORZ�EUDLQ�SRWHQWLDO�RVFLOODWLRQV�
�,62��ZLWK�WKH�IUHTXHQFLHV�RI������±����+]�DQG�HOHFWURHQFHSKDORJUDSKLF�
�((*�� DFWLYLW\�ZLWK� WKH� IUHTXHQFLHV� RI� ���±����+]� LQ� QHXURPRGXODWRU\�
V\VWHPV�RI�WKH�EUDLQ��ORFXV�FRHUXOHXV��/&���YHQWUDO�WHJPHQWDO�DUHD��97$���
GRUVDO� UDSKH� QXFOHXV� �'51��� DQG� EDVDO� PDJQRFHOOXODU� QXFOHXV� �%01��
RI� UDWV� DIWHU� LQWUDWKHFDO� LQMHFWLRQ� RI� VLOYHU� QDQRSDUWLFOHV�� 0DWHULDOV� DQG�
PHWKRGV��7KLV� VWXG\�ZDV� FRQGXFWHG� LQ� DFFRUGDQFH�ZLWK�PDLQ�ELRHWKLFDO�
SULQFLSOHV�RQ����PDOH�DOELQR�UDWV������UHSHDWHG�UHFRUGLQJV��ZLWK�FKURQLF�
LQWUDFHUHEUDO� HOHFWURGHV� LPSODQWHG� WR� WKH� /&�� 97$�� '51�� DQG� %01��
0XOWLFKDQQHO�SDUDOOHO�UHFRUGLQJV�ZHUH�REWDLQHG�IURP�DIRUHPHQWLRQHG�VLWHV�
RI� WKH�EUDLQ�EHIRUH�DQG�DIWHU� LQWUDWKHFDO� LQMHFWLRQ�RI�VLOYHU�QDQRSDUWLFOHV�
�GLDPHWHU�RI���QP��GRVH�RI����������J�RI�$J�GLOXWHG�LQ����PLFUROLWHUV�RI�
ZDWHU�VROXWLRQ���:H�VWXGLHG�VSHFWUDO�FKDQJHV�RI�,62�DQG�((*�XVLQJ�RQH�
ZD\�$129$�WHVWV��DQ�DOSKD�OHYHO�RI�S������ZDV�DGRSWHG�DQG�WKLV�YDOXH�ZDV�
UHJDUGHG�DV�VWDWLVWLFDOO\�VLJQL¿FDQW�LQGLFDWRU��5HVXOWV��,W�ZDV�GRFXPHQWHG�
WKDW� DIWHU� LQWUDWKHFDO� QDQRSDUWLFOH� LQMHFWLRQ� LQ� WKH�/&� WKHUH�ZHUH� DEVHQW�
DQ\� FKDQJHV�RI� ,62� LQ� FRPSDUH� WR� SUH�LQMHFWLRQ� VWDWH�� ,Q� WKH�97$�DIWHU�
LQWUDWKHFDO� DSSOLFDWLRQ� RI� QDQRSDUWLFOHV� WKHUH�ZHUH� DSSHDUHG� VWDWLVWLFDOO\�
VLJQL¿FDQW�FKDQJHV�RI�,62�GRPDLQV�LQ�WKH�UDQJH�RI�VHFRQGV�����±����+]��
DQG�GR]HQV�RI�VHFRQGV��������±����+]���$OO�,62�GRPDLQV�ZHUH�DIIHFWHG�
E\� QDQRSDUWLFOH� DSSOLFDWLRQ� LQ� WKH� '51�� WKHVH� ZHUH� RVFLOODWLRQV� LQ� WKH�
GRPDLQ�RI�VHFRQGV��GR]HQV�RI�VHFRQGV��DQG�PLQXWHV��ZKHUHDV�LQ�WKH�%01�
XQGHU� WKLV� H[SHULPHQWDO� FRQGLWLRQ�ZH�QRWHG�RQO\� VWDWLVWLFDOO\� VLJQL¿FDQW�
FKDQJHV�LQ�PXOWLVHFRQG�,62�GRPDLQ��$OWKRXJK�LQ�DOO�WKH�VLWHV��/&��'51��
%01��DQG�97$��ZH�DOVR�GLVFRYHUHG�YLUWXDOO\�VLPLODU�DOWHUDWLRQV�RI�((*�
DFWLYLW\�ZLWK�WKH�IUHTXHQFLHV�RI��±����+]��DGGLWLRQDOO\�LQ�/&�DQG�%01�
WKHUH�ZHUH�SUHVHQW� WKH�DOWHUDWLRQV�RI�VORZHU�((*�UK\WKPV�LQ� WKH�DUHD�RI�
GHOWD�DFWLYLW\�ZLWK�WKH�IUHTXHQFLHV�RI����±��+]��,Q�RWKHU�ZRUGV��ERWK�LQ�WKH�
/&�DQG�%01�VLOYHU�QDQRSDUWLFOHV�LQMHFWLRQ�DIIHFWHG�HQWLUH�((*�VSHFWUD��,Q�
SDUDOOHO�PDQQHU�ZLWK�ZKDW�ZDV�GHVFULEHG��VWDWLVWLFDOO\�VLJQL¿FDQW�GHFUHDVHV�
RI�VSHFWUDO�SRZHUV�RI�ERWK�WKH�,62�DQG�((*�ZHUH�SUHGRPLQDQW�LQ�DOO�WKH�
LQYHVWLJDWHG�VLWHV�RI�WKH�EUDLQ�DIWHU�QDQRSDUWLFOHV�DSSOLFDWLRQ��&RQFOXVLRQ��
%DVHG�RQ� WKHVH� UHVXOWV�� LW� LV�SRVVLEOH� WR�FRQFOXGH� WKDW� LQMHFWLRQ�RI� VLOYHU�
QDQRSDUWLFOHV�LQGXFHG�JOREDO�DOWHUDWLRQV�RI�,62�DQG�((*��:H�VXJJHVW�WKDW�
WKLV�VWXG\�DGG�QHZ�GDWD�DQG�H[SODQDWLRQV�WR�WKH�H[LVWLQJ�5HVXOWV�WKDW�PHWDO�
QDQRSDUWLFOHV� DIIHFW� QHXURWUDQVPLWWHU� EDODQFH� DQG� EHKDYLRUDO� DFWLYLW\� RI�
H[SHULPHQWDO�DQLPDOV�DIWHU�LQMHFWLRQ��7KLV�VWXG\�ZDV�VXSSRUWHG�E\�JUDQWV�
REWDLQHG�IURP�0LQLVWU\�RI�(GXFDWLRQ�DQG�6FLHQFH�RI�5XVVLDQ�)HGHUDWLRQ��
5)%5��DQG�5+)�

ȽȿɇɇɈ�ɄɅȿɌɈɑɇȺə�ɌȿɊȺɉɂə�ɌɊȺɇɋȽȿɇɇɕɏ�ɆɕɒȿɃ�ɋ�
ɆɈȾȿɅɖɘ�ȻɈɄɈȼɈȽɈ�ȺɆɂɈɌɊɈɎɂɑȿɋɄɈȽɈ�ɋɄɅȿɊɈɁȺ�
ɉɊɂ�ɉɈɆɈɓɂ�ȽȿɇȿɌɂɑȿɋɄɂ�ɆɈȾɂɎɂɐɂɊɈȼȺɇɇɕɏ�
ɆɈɇɈɇɍɄɅȿȺɊɇɕɏ�ɄɅȿɌɈɄ�ɉɍɉɈȼɂɇɇɈɃ�ɄɊɈȼɂ�
ɑȿɅɈȼȿɄȺ
Ⱥ�Ⱥ��ɂɡɦɚɣɥɨɜ��Ɂ�Ɂ��ɋɚɮɢɭɥɥɨɜ��ȿ�ȿ��ɑɟɪɟɧɤɨɜɚ��ȼ�ɘ��Ɏɟɞɨɬɨɜɚ��ȼ�ȼ��
ɋɨɥɨɜɶɟɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�Ɋ��ɂɫɥɚɦɨɜ��ɞ�ɛ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��
Ɋɢɡɜɚɧɨɜ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� Ȼɨɤɨɜɨɣ� ɚɦɢɨɬɪɨɮɢɱɟɫɤɢɣ� ɫɤɥɟɪɨɡ� �ȻȺɋ�� ±�
ɧɟɣɪɨɞɟɝɟɧɟɪɚɬɢɜɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ�
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ� ɝɢɛɟɥɶɸ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɧɟɣɪɨɧɨɜ� ɝɨɥɨɜɧɨɝɨ� ɢ�
ɫɩɢɧɧɨɝɨ�ɦɨɡɝɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɚɧɚɥɢɡ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɝɟɧɧɨ�
ɤɥɟɬɨɱɧɨɣ�ɬɟɪɚɩɢɢ�ɭ�ɬɪɚɧɫɝɟɧɧɵɯ�*��$�ɦɵɲɟɣ�ɫ�ɮɟɧɨɬɢɩɨɦ�ɛɨɤɨɜɨɝɨ�
ɚɦɢɨɬɪɨɮɢɱɟɫɤɨɝɨ�ɫɤɥɟɪɨɡɚ��ɨɫɧɨɜɚɧɧɨɣ�ɧɚ�ɩɪɢɦɟɧɟɧɢɢ�ɝɟɧɟɬɢɱɟɫɤɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɦɨɧɨɧɭɤɥɟɚɪɧɵɯ� ɤɥɟɬɨɤ� ɩɭɩɨɜɢɧɧɨɣ� ɤɪɨɜɢ�
ɱɟɥɨɜɟɤɚ� �ɆɄɉɄ��� ɬɪɚɧɫɞɭɰɢɪɨɜɚɧɧɵɯ� ɞɜɭɦɹ� ɪɟɤɨɦɛɢɧɚɧɬɧɵɦɢ�
ɚɞɟɧɨɜɢɪɭɫɚɦɢ��ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɯ�ɝɟɧɵ�ɫɨɫɭɞɢɫɬɨɝɨ�ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ�
ɮɚɤɬɨɪɚ� ɪɨɫɬɚ� ɱɟɥɨɜɟɤɚ� �$G�9(*)����� ɢ� ɧɟɣɪɨɧɚɥɶɧɨɣ� ɦɨɥɟɤɭɥɵ�
ɤɥɟɬɨɱɧɨɣ�ɚɞɝɟɡɢɢ��$G�1&$0����Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ƚɟɧɟɬɢɱɟɫɤɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ� ɤɥɟɬɤɢ� ɩɨɥɭɱɚɥɢ� ɧɚ� ɨɫɧɨɜɟ� ɆɄɉɄ� ɢ�
ɪɟɤɨɦɛɢɧɚɧɬɧɵɯ� ɚɞɟɧɨɜɢɪɭɫɨɜ�� ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɯ� ɝɟɧɵ� ɡɟɥɟɧɨɝɨ�
ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɛɟɥɤɚ� �$G�*)3��� ɫɨɫɭɞɢɫɬɨɝɨ� ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ�
ɮɚɤɬɨɪɚ� ɪɨɫɬɚ� ɱɟɥɨɜɟɤɚ� �$G�9(*)����� ɢ� ɧɟɣɪɨɧɚɥɶɧɨɣ� ɦɨɥɟɤɭɥɵ�
ɤɥɟɬɨɱɧɨɣ� ɚɞɝɟɡɢɢ� �$G�1&$0���� Ƚɟɧɧɨ�ɤɥɟɬɨɱɧɭɸ� ɤɨɧɫɬɪɭɤɰɢɸ�
ɢɫɩɵɬɵɜɚɥɢ� ɧɚ� ɬɪɚɧɫɝɟɧɧɵɯ� ɦɵɲɚɯ� ɫ� ɦɨɞɟɥɶɸ� ȻȺɋ�� ɉɨɞɨɩɵɬɧɵɟ�
ɦɵɲɢ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ɉɟɪɜɨɣ� ɝɪɭɩɩɟ� �Q ���
ɬɪɚɧɫɩɥɚɧɬɢɪɨɜɚɧɵ� ɝɟɧɟɬɢɱɟɫɤɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ� ɆɄɉɄ��
ɬɪɚɧɫɞɭɰɢɪɨɜɚɧɧɵɟ� ɚɞɟɧɨɜɢɪɭɫɧɵɦ� ɜɟɤɬɨɪɨɦ� $G�1&$0��$G�
9(*)�����ɜɬɨɪɨɣ�ɝɪɭɩɩɟ� �Q ����±�$G�*)3�� ɬɪɟɬɶɟɣ�ɝɪɭɩɩɟ� �Q ����±�
$G�9(*)�����Ɍɪɚɧɫɩɥɚɧɬɚɰɢɹ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɧɚ����ɣ�ɧɟɞɟɥɟ�ɠɢɡɧɢ��
ɩɭɬɟɦ�ɢɧɴɟɤɰɢɢ�ɜ�ɪɟɬɪɨɨɪɛɢɬɚɥɶɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ��î����ɝɟɧɟɬɢɱɟɫɤɢ�
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɆɄɉɄ�ɜ�ɨɛɴɟɦɟ�����ɦɤɥ��ɑɟɬɜɟɪɬɨɣ��ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ� ɦɵɲɟɣ� �Q ����� ɢɧɴɟɰɢɪɨɜɚɥɢ� ���� ɦɤɥ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɪɚɫɬɜɨɪɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɍɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɦɨɧɨɧɭɤɥɟɚɪɧɵɯ� ɤɥɟɬɨɤ�
ɩɭɩɨɜɢɧɧɨɣ� ɤɪɨɜɢ�� ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɯ� 9(*)���� ɢ� 1&$0���
ɡɧɚɱɢɬɟɥɶɧɨ�ɭɥɭɱɲɚɟɬ�ɩɚɪɚɦɟɬɪɵ�ɞɜɢɝɚɬɟɥɶɧɨɣ�ɢ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�� ɫɢɥɵ� ɯɜɚɬɤɢ�� ɚ� ɬɚɤɠɟ� ɭɜɟɥɢɱɢɜɚɟɬ� ɜɵɠɢɜɚɟɦɨɫɬɶ�
ɦɵɲɟɣ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ� ɩɪɟɞɩɨɥɨɠɢɬɶ��
ɱɬɨ� ɝɟɧɧɨ�ɤɥɟɬɨɱɧɚɹ� ɬɟɪɚɩɢɹ�� ɨɫɧɨɜɚɧɧɚɹ� ɧɚ� ɩɪɢɦɟɧɟɧɢɢ�
ɝɟɧɟɬɢɱɟɫɤɢ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�ɆɄɉɄ�� ɬɪɚɧɫɞɭɰɢɪɨɜɚɧɧɵɯ�ɞɜɭɦɹ�
ɪɟɤɨɦɛɢɧɚɧɬɧɵɦɢ�ɚɞɟɧɨɜɢɪɭɫɚɦɢ�$G�1&$0��ɢ�$G�9(*)�����ɥɭɱɲɟ�
ɬɟɪɚɩɢɢ�� ɨɫɧɨɜɚɧɧɨɣ� ɧɚ� ɝɟɧɟɬɢɱɟɫɤɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɆɄɉɄ��
ɬɪɚɧɫɞɭɰɢɪɨɜɚɧɧɵɯ�$G�9(*)����

*(1(�&(//�7+(5$3<�2)�75$16*(1,&�0,&(�:,7+�$�
02'(/�2)�$0<27523+,&�/$7(5$/�6&/(526,6�86,1*�
*(1(7,&$//<�02',),('�80%,/,&$/�&25'�%/22'�
021218&/($5�&(//6
$�$��,]PDLORY��=�=��6D¿XOORY��(�(��&KHUHQNRYD��9�<��)HGRWRYD��9�9��
6RORYLɟYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��5�5��,VODPRY��'%LRO6FL��$VVRF��
3URI��$�$��5L]YDQRY
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��$P\RWURSKLF�ODWHUDO�VFOHURVLV��$/6��LV�D�QHXURGHJHQHUDWLYH�
GLVHDVH�FKDUDFWHUL]HG�E\�SURJUHVVLYH�ORVV�RI�PRWRU�QHXURQV�RI�WKH�EUDLQ�DQG�
VSLQDO�FRUG��$LP��7KH�DLP�RI�WKH�SURMHFW�ZDV�WR�DQDO\]H�WKH�HIIHFWLYHQHVV�
RI� JHQH�FHOO� WKHUDS\� LQ� *��$� WUDQVJHQLF� PLFH� ZLWK� D� SKHQRW\SH� RI�
DP\RWURSKLF� ODWHUDO� VFOHURVLV�� EDVHG� RQ� JHQHWLFDOO\� PRGL¿HG� KXPDQ�
XPELOLFDO� FRUG� EORRG�PRQRQXFOHDU� FHOOV� �8&%�0&�� WUDQVGXFHG� E\� WZR�
UHFRPELQDQW�DGHQRYLUXVHV�H[SUHVVLQJ�YDVFXODU�HQGRWKHOLDO�JURZWK� IDFWRU�
�$G�9(*)�����DQG�QHXUDO�FHOO�DGKHVLRQ�PROHFXOH�JHQHV��$G�1&$0����
0DWHULDOV�DQG�PHWKRGV��*HQHWLFDOO\�PRGL¿HG�FHOOV�ZHUH�JHQHUDWHG�XVLQJ�
8&%�0&� DQG� UHFRPELQDQW� DGHQRYLUXVHV� H[SUHVVLQJ� JUHHQ� ÀXRUHVFHQW�
SURWHLQ�UHSRUWHU�JHQH��$G�*)3���YDVFXODU�HQGRWKHOLDO�JURZWK�IDFWRU��$G�
9(*)�����DQG�QHXUDO�FHOO�DGKHVLRQ�PROHFXOH� �$G�1&$0����7KH�JHQH�
FHOO�FRQVWUXFW�ZDV�WHVWHG�RQ�WUDQVJHQLF�PLFH�PRGHO�RI�$/6��([SHULPHQWDO�
PLFH�ZHUH�GLYLGHG�LQWR���JURXSV��7KH�¿UVW�JURXS��Q ���ZDV�WUDQVSODQWHG�
JHQHWLFDOO\� PRGL¿HG� 8&%�0&� WUDQVGXFHG� E\� DGHQRYLUDO� YHFWRUV� $G�
1&$0����$G�9(*)����� WKH�VHFRQG�JURXS��Q ����±�$G�*)3�� WKH� WKLUG�
JURXS��Q ����±�$G�9(*)�����7UDQVSODQWDWLRQ�ZDV�SHUIRUPHG�RQ�WKH���WK�
ZHHN�RI�OLIH�E\�LQMHFWLRQ�LQWR�WKH�UHWUR�RUELWDO�VSDFH�RI��î����JHQHWLFDOO\�
PRGL¿HG� 8&%�0&� LQ� D� WRWDO� YROXPH� RI� ���� PO�� )RXUWK�� WKH� FRQWURO��
JURXS� RI�PLFH� �Q ����ZHUH� LQMHFWHG� ����PO� RI� VDOLQH� VROXWLRQ��5HVXOWV��
7UDQVSODQWDWLRQ� RI� PRQRQXFOHDU� FHOOV� IURP� XPELOLFDO� EORRG� H[SUHVVLQJ�
9(*)����DQG�1&$0���VLJQL¿FDQWO\�LPSURYHV�WKH�PRWRU�DQG�H[SORUDWRU\�
DFWLYLW\�� JULS� VWUHQJWK�� DQG� LQFUHDVHV� WKH� VXUYLYDO� RI� PLFH�� &RQFOXVLRQ��
)ROORZLQJ�WKHVH�GDWD�ZH�VXJJHVW�WKDW�JHQH�FHOO�WKHUDS\�EDVHG�RQ�JHQHWLFDOO\�
PRGL¿HG� 8&%�0&� WUDQVGXFHG� E\� WZR� UHFRPELQDQW� DGHQRYLUXVHV� $G�
1&$0�� DQG� $G�9(*)����� LV� PRUH� HI¿FLHQW� WKDQ� WKHUDS\� EDVHG� RQ�
JHQHWLFDOO\� PRGL¿HG� 8&%�0&� WUDQVGXFHG� E\� UHFRPELQDQW� DGHQRYLUXV�
$G�9(*)����

;0$,�55%6�±�ɉȿɊȼɕɃ�ɉɊɈɌɈɄɈɅ�ȻɂɋɍɅɖɎɂɌɇɈȽɈ�
ɋȿɄȼȿɇɂɊɈȼȺɇɂə�ɈȽɊȺɇɂɑȿɇɇɕɏ�ȼɕȻɈɊɈɄ�ȾɅə�
ɉȿɊɋɈɇȺɅɖɇɈȽɈ�ȽȿɇɈɆɇɈȽɈ�ɋȿɄȼȿɇȺɌɈɊȺ�,21�
7255(17
Ⱥ�ɋ��Ɍɚɧɚɫ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɞɨɰ��ȼ�ȼ��ɋɬɪɟɥɶɧɢɤɨɜ
ɉɟɪɜɵɣ� Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�
ɢɦɟɧɢ�ɂ�Ɇ��ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� 55%6� �5HGXFHG� 5HSUHVHQWDWLRQ� %LVXO¿WH� 6HTXHQFLQJ��
ɛɢɫɭɥɶɮɢɬɧɨɟ� ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ� ɨɝɪɚɧɢɱɟɧɧɵɯ� ɜɵɛɨɪɨɤ� ɥɨɤɭɫɨɜ�� ±�
ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ� ɦɟɬɨɞ� ɚɧɚɥɢɡɚ� ɦɟɬɢɥɨɦɨɜ� ɫ� ɪɚɡɪɟɲɟɧɢɟɦ�
ɞɨ� ɨɞɧɨɝɨ� ɧɭɤɥɟɨɬɢɞɚ�� Ɋɚɡɪɚɛɨɬɚɧɧɵɟ� ɪɚɧɟɟ� ɩɪɨɬɨɤɨɥɵ� ɩɨɞɝɨɬɨɜɤɢ�
ɛɢɛɥɢɨɬɟɤ� ɮɪɚɝɦɟɧɬɨɜ� ȾɇɄ�� ɨɛɪɚɛɨɬɚɧɧɨɣ� ɛɢɫɭɥɶɮɢɬɨɦ� ɧɚɬɪɢɹ��
ɞɥɹ� ɩɥɚɬɮɨɪɦ� ,OOXPLQD� ɢ� 62/,'�� ɫɥɢɲɤɨɦ� ɞɨɪɨɝɢ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɦɚɫɫɨɜɵɯ� ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɪɚɡɪɚɛɨɬɚɬɶ� ɩɪɨɬɨɤɨɥ� 55%6�� ɚɞɚɩɬɢɪɨɜɚɧɧɵɣ� ɤ� ɩɟɪɫɨɧɚɥɶɧɨɦɭ�
ɝɟɧɨɦɧɨɦɭ� ɫɟɤɜɟɧɚɬɨɪɭ� ,RQ� 7RUUHQW� 3*0�� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɜɤɥɸɱɚɸɳɢɯ� ɫɤɪɢɧɢɧɝ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɜ� &S*�
ɨɫɬɪɨɜɤɚɯ� ɜ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɜɵɛɨɪɤɚɯ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
�ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɜ� ɨɛɥɚɫɬɢ� ɨɧɤɨɥɨɝɢɢ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ƚɟɧɨɦɧɵɣ� ɚɧɚɥɢɡ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ȾɇɄ� ɜ� ɤɥɟɬɨɱɧɨɣ� ɥɢɧɢɢ� ɪɚɤɚ�
ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� 0&)�� ɢ� ɧɨɪɦɚɥɶɧɨɣ� ɬɤɚɧɢ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ�
ɩɪɨɜɨɞɢɥɫɹ� ɩɨ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ� ɩɪɨɬɨɤɨɥɭ� ɧɚ�
ɩɪɢɛɨɪɟ�ɞɥɹ�ɩɚɪɚɥɥɟɥɶɧɨɝɨ�ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ�ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ�,RQ�
7RUUHQW�3*0��Ɋɟɡɭɥɶɬɚɬɵ��ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɪɚɡɪɚɛɨɬɚɧ�
ɫɩɨɫɨɛ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɫɨɤɪɚɳɟɧɢɹ�ɪɚɡɦɟɪɚ�ɝɟɧɨɦɧɨɣ�ɛɢɛɥɢɨɬɟɤɢ�ɛɟɡ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɩɨɬɟɪɢ� &S*�ɨɫɬɪɨɜɤɨɜ�� ȼ� ɨɪɢɝɢɧɚɥɶɧɨɦ� ɩɪɨɬɨɤɨɥɟ�
55%6� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɷɧɞɨɧɭɤɥɟɚɡɚ� 0VS,� �ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɣ� ɤ�
ɦɟɬɢɥɢɪɨɜɚɧɢɸ� ɢɡɨɲɢɡɨɦɟɪ� +SD,,�� ɫɱɢɬɚɸɳɢɣɫɹ� ɦɚɪɤɟɪɨɦ� &S*�
ɨɫɬɪɨɜɨɤɨɜ��� Ɇɵ� ɩɪɟɞɩɨɥɨɠɢɥɢ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɭɳɟɫɬɜɨɜɚɧɢɹ�
ɷɧɞɨɧɭɤɥɟɚɡ�� ɫɚɣɬ� ɭɡɧɚɜɚɧɢɹ� ɤɨɬɨɪɵɯ� ɛɨɥɟɟ� ɫɩɟɰɢɮɢɱɟɧ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�&S*�ɨɫɬɪɨɜɤɨɜ� ɝɟɧɨɦɚ�ɱɟɥɨɜɟɤɚ��Ⱦɥɹ�ɩɪɨɜɟɪɤɢ�
ɷɬɨɣ�ɝɢɩɨɬɟɡɵ�ɪɚɡɪɚɛɨɬɚɧɚ�ɤɨɦɩɶɸɬɟɪɧɚɹ�ɩɪɨɝɪɚɦɦɚ�5H0DUN��KWWS���
ZZZ�HSLJHQHWLF�UX�SURMHFWV�UHPDUN��� ɪɚɫɫɱɢɬɵɜɚɸɳɚɹ� ɨɰɟɧɤɭ� ɫɚɣɬɚ�
ɭɡɧɚɜɚɧɢɹ� ɷɧɞɨɧɭɤɥɟɚɡɵ� ±� ɥɨɝɚɪɢɮɦ� ɨɬɧɨɲɟɧɢɹ� ɩɪɚɜɞɨɩɨɞɨɛɢɹ�
ɫɚɣɬɚ�ɭɡɧɚɜɚɧɢɹ�ɷɧɞɨɧɭɤɥɟɡɵ�ɜ�ɦɨɞɟɥɹɯ�ɢɧɬɟɪɟɫɭɸɳɟɣ�ɢ�ɢɡɛɟɝɚɟɦɨɣ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ�� ɡɚɞɚɧɧɵɯ� ɰɟɩɹɦɢ� Ɇɚɪɤɨɜɚ� ɩɟɪɜɨɝɨ� ɩɨɪɹɞɤɚ�
�ɱɚɫɬɨɬɵ� ɞɢɧɭɤɥɟɨɬɢɞɨɜ��� Ɉɰɟɧɤɚ� 5H0DUN� ɞɥɹ�0VS,� ɫɨɫɬɚɜɢɥɚ� �����
ȼ� ɛɚɡɟ� ɞɚɧɧɵɯ� ɪɟɫɬɪɢɤɬɚɡ� 5(%$6(� ɜɵɹɜɥɟɧɨ� ��� ɫɚɣɬɨɜ� ɭɡɧɚɜɚɧɢɹ�
ɫ� ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɨɰɟɧɤɨɣ� 5H0DUN� �ɞɨ� ������� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɛɨɥɟɟ�
ɫɩɟɰɢɮɢɱɧɵɯ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� &S*�ɨɫɬɪɨɜɤɨɜ� ɱɟɥɨɜɟɤɚ��
Ȼɨɥɶɲɢɧɫɬɜɨ�ɷɧɞɨɧɭɤɥɟɚɡ�ɫ�ɜɵɫɨɤɨɣ�ɨɰɟɧɤɨɣ�5H0DUN�ɱɭɜɫɬɜɢɬɟɥɶɧɵ�
ɤ� ɦɟɬɢɥɢɪɨɜɚɧɢɸ� &S*�ɩɚɪ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɟɞɢɧɫɬɜɟɧɧɨɣ�
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɣ� ɤ� ɦɟɬɢɥɢɪɨɜɚɧɢɸ� &S*�ɩɚɪ� ɷɧɞɨɧɭɤɥɟɚɡɨɣ� ɫ�
ɨɰɟɧɤɨɣ�5H0DUN�ɛɨɥɶɲɟɣ��ɱɟɦ�ɭ�0VS,��ɹɜɥɹɟɬɫɹ�;PD,��������,Q�VLOLFR�
ɨɩɪɟɞɟɥɟɧ� ɨɩɬɢɦɚɥɶɧɵɣ� ɫɩɟɤɬɪ� ɞɥɢɧ� ɮɪɚɝɦɟɧɬɨɜ� ɞɥɹ� ɩɨɞɝɨɬɨɜɤɢ�
ɛɢɛɥɢɨɬɟɤɢ� ;PD,�55%6� ±� ���±���� ɩ�ɧ�� ɉɪɢ� ɫɟɤɜɟɧɢɪɨɜɚɧɢɢ� ɬɚɤɨɣ�
ɛɢɛɥɢɨɬɟɤɢ�ɛɭɞɭɬ�ɩɨɥɭɱɟɧɵ�ɞɚɧɧɵɟ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɛɨɥɟɟ���������&S*�
ɩɚɪ��ɢɡ�ɤɨɬɨɪɵɯ�ɛɨɥɟɟ��������ɧɚɯɨɞɹɬɫɹ�ɜ�ɫɨɫɬɚɜɟ�&S*�ɨɫɬɪɨɜɤɨɜ��ȼ�
ɩɨɪɹɞɤɟ� ɚɩɪɨɛɚɰɢɢ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɩɪɨɬɨɤɨɥɚ� ɩɨɥɭɱɟɧɵ� ɞɚɧɧɵɟ� ɨ�
ɦɟɬɢɥɢɪɨɜɚɧɢɢ�ȾɇɄ�ɜ�ɤɥɟɬɨɱɧɨɣ�ɥɢɧɢɢ�ɪɚɤɚ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�0&)��
ɢ�ɧɨɪɦɚɥɶɧɨɣ�ɬɤɚɧɢ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ��ɋɪɚɜɧɟɧɢɟ�ɫ�ɞɚɧɧɵɦɢ�0&)���
ɩɨɥɭɱɟɧɧɵɦɢ� ɜ� ɩɪɨɟɤɬɟ� (1&2'(� ɫɬɚɧɞɚɪɬɧɵɦ� ɦɟɬɨɞɨɦ� 55%6��
ɩɨɤɚɡɚɥɨ�ɜɵɫɨɤɭɸ�ɤɨɪɪɟɥɹɰɢɸ��ɤɨɷɮɮɢɰɢɟɧɬ�ɉɢɪɫɨɧɚ�����±�����ɩɪɢ�
ɫɪɚɜɧɟɧɢɢ�ɫ�ɞɚɧɧɵɦɢ�ɪɚɡɥɢɱɧɵɯ�ɭɧɢɜɟɪɫɢɬɟɬɨɜ��ɤɨɪɪɟɥɹɰɢɹ�ɦɟɠɞɭ�
ɭɧɢɜɟɪɫɢɬɟɬɚɦɢ� ±� ����±������� Ɂɧɚɱɟɧɢɹ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɤɨɪɪɟɥɹɰɢɢ�
ɉɢɪɫɨɧɚ�ɩɪɢ�ɫɪɚɜɧɟɧɢɢ�ɞɚɧɧɵɯ�ɩɨ�ɧɨɪɦɚɥɶɧɨɣ�ɬɤɚɧɢ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�
ɫɨɫɬɚɜɢɥɢ� ����±������ ɱɬɨ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɛɴɹɫɧɟɧɨ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ�
ɪɚɡɥɢɱɢɹɦɢ� ɩɪɨɮɢɥɹ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ȾɇɄ�� ȼɵɜɨɞɵ�� Ⱥɜɬɨɪɫɤɢɣ�
ɩɪɨɬɨɤɨɥ�ɛɢɫɭɥɶɮɢɬɧɨɝɨ�ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ�ɨɝɪɚɧɢɱɟɧɧɵɯ�ɜɵɛɨɪɨɤ�ɞɥɹ�
ɩɟɪɫɨɧɚɥɶɧɨɝɨ�ɝɟɧɨɦɧɨɝɨ�ɫɟɤɜɟɧɚɬɨɪɚ�,RQ�7RUUHQW�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�
ɷɮɮɟɤɬɢɜɧɵɣ�ɷɤɨɧɨɦɢɱɧɵɣ�ɦɟɬɨɞ�ɝɟɧɨɦɧɨɝɨ�ɚɧɚɥɢɡɚ�ɦɟɬɢɥɢɪɨɜɚɧɢɹ�
ȾɇɄ��ɩɨ�ɫɩɟɰɢɮɢɱɧɨɫɬɢ�ɪɟɡɭɥɶɬɚɬɨɜ�ɧɟ�ɭɫɬɭɩɚɸɳɢɣ�ɤɥɚɫɫɢɱɟɫɤɨɦɭ�
ɩɪɨɬɨɤɨɥɭ�55%6�

;0$,�55%6��7+(�),567�5('8&('�5(35(6(17$7,21�
%,68/),7(�6(48(1&,1*�35272&2/�)25�,21�3(5621$/�
*(120(�0$&+,1(
$�6��7DQDV
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��$VVRF��3URI��9�9��6WUHOQLNRY
,�0��6HFKHQRY�)LUVW�0RVFRZ�6WDWH�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��55%6�LV�DQ�HI¿FLHQW�WHFKQLTXH�XVHG�WR�DQDO\]H�WKH�JHQRPH�
ZLGH�PHWK\ODWLRQ�RQ�D� VLQJOH�QXFOHRWLGH� OHYHO��%LVXO¿WH�FRQYHUWHG�'1$�
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IUDJPHQW� OLEUDU\� SUHSDUDWLRQ� SURWRFROV� H[LVW� IRU� 62/,'� DQG� ,OOXPLQD�
SODWIRUPV�� VWLOO� FRVWO\� IRU� WKH� PDVVLYH� ELRPHGLFDO� UHVHDUFK�� $LP�� 7R�
GHYHORS�55%6�SURWRFROV� IRU�3*0�ZRXOG�IDFLOLWDWH� UHVHDUFK� WKDW� UHTXLUH�
&S*� PHWK\ODWLRQ� VFUHHQLQJ� LQ� YDVW� VDPSOLQJV� RI� ELRORJLFDO� PDWHULDO�
�FDQFHU�UHVHDUFK�LQ�WKH�¿UVW�LQVWDQFH���7KLV�UHTXLUHV�D�PHWKRG�WKDW�ZRXOG�
HI¿FLHQWO\�UHGXFH�WKH�55%6�OLEUDU\�ZLWKRXW�VLJQL¿FDQW�ORVV�RI�WKH�WDUJHW�
ORFL��&S*�LVODQGV��&*,V���0DWHULDOV�DQG�PHWKRGV��*HQRPH�ZLGH�DQDO\VLV�
RI�'1$�PHWK\ODWLRQ� LQ� WKH�0&)��EUHDVW� FDQFHU� FHOO� OLQH� DQG� D� QRUPDO�
EUHDVW�WLVVXH�VDPSOH�ZDV�FDUULHG�RXW�RQ�WKH�VHPLFRQGXFWRU�QH[W�JHQHUDWLRQ�
VHTXHQFHU� ,RQ�7RUUHQW�3*0�DFFRUGLQJ� WR� WKH�SURWRFRO�GHYHORSHG�ZLWKLQ�
WKLV� VWXG\�� 5HVXOWV�� 2ULJLQDO� 55%6� SURWRFRO� SXWV� WR� XVH� HQGRQXFOHDVH�
0VS,��PHWK\ODWLRQ�LQVHQVLWLYH�+SD,,�LVRVKL]RPHU���DVVXPLQJ�WKDW�&*,V�DUH�
PRVWO\�³+SD,,�WLQ\�IUDJPHQWV´��:H�KDYH�VXJJHVWHG�WKDW�RWKHU�HQGRQXFOHDVHV�
PLJKW�VHOHFW�&*,V�PRUH�SUHFLVHO\�DOORZLQJ�PRUH�VRSKLVWLFDWHG�UHGXFWLRQ�RI�
WKH�55%6�OLEUDULHV��,Q�RUGHU�WR�LGHQWLI\�VXFK�ZH�KDYH�GHYHORSHG�5H0DUN�
�5(VWUHFWDVH� VFRULQJ� E\� 0$5.RY� FKDLQ� PRGHO�� FRPSXWHU� SURJUDP�
�KWWS���ZZZ�HSLJHQHWLF�UX�SURMHFWV�UHPDUN��� WR� FDOFXODWH� UHFRJQLWLRQ�
VLWH� OLNHOLKRRG�UDWLR� WHVW� LQ� 0DUNRY� FKDLQ� VHTXHQFH� PRGHOV� �RXWSXW� DV�
³VFRUH´���5H0DUN�VFRUH�IRU�0VS,�LV������7KHUH�DUH����UHFRJQLWLRQ�VLWHV�RI�
WKH�5(%$6(�UHVWULFWDVHV�ZLWK�WKH�KLJKHU�VFRUHV��XS�WR��������SRWHQWLDOO\�
PRUH�VSHFL¿F�WR�KXPDQ�&*,V�WKDQ�0VS,��0RVW�KLJK�VFRUHG�HQ]\PHV�DUH�
PHWK\ODWLRQ�VHQVLWLYH�SUHYHQWLQJ�WKHLU�XVH�IRU�55%6�OLEUDU\�FRQVWUXFWLRQ��
7R� GDWH�� WKH� RQO\� PHWK\ODWLRQ� LQVHQVLWLYH� HQ]\PH� ZLWK� 5H0DUN� VFRUH�
KLJKHU�WKDQ�WKDW�IRU�0VS,�LV�;PD,��%\�LQ�VLOLFR�DQDO\VLV�RI�&*,�VHOHFWLYLW\�
RI� WKH� OLEUDULHV� FRPSRVHG� RI� WKH� IUDJPHQWV� LQ� WKH� VSHFWUXP� RI� ��±����
ES�ZH�KDYH�GHWHUPLQHG�WKH�RSWLPDO�VSHFWUXP�RI�OHQJWKV�RI�;PD,�55%6�
OLEUDU\� IUDJPHQWV� IRU� 3*0� VHTXHQFLQJ� WR� EH� ���±���� ES�� 6HTXHQFLQJ�
RI� VXFK�D� OLEUDU\�ZRXOG�\LHOG� LQIRUPDWLRQ�RQ�PHWK\ODWLRQ�VWDWXV�RI�RYHU�
��������&S*�GLQXFOHRWLGHV��RI�ZKLFK�DW�OHDVW��������EHORQJ�WR�WKH�&*,V��
:H�KDYH�HYDOXDWHG�DSSOLFDELOLW\�RI�WKH�;PD,�55%6�SURWRFRO�E\�ELVXO¿WH�
VHTXHQFLQJ�RI�WKH�0&)��EUHDVW�FDQFHU�FHOO�OLQH�DQG�D�QRUPDO�EUHDVW�WLVVXH�
VDPSOH��7KH�UHVXOWV�ZHUH�FRPSDUHG�WR�WKH�UHOHYDQW�0VS,�55%6�GDWD�IURP�
WKH�(1&2'(�SURMHFW��)RU�RXU�0&)��GDWD�ZH�REVHUYHG�3HDUVRQ�FRUUHODWLRQ�
FRHI¿FLHQWV�RI�����±�����GHSHQGLQJ�XSRQ�WKH�8QLYHUVLW\�LQYROYHG�LQ�WKH�
(1&2'(� �6WDQIRUG��8:� RU�'XNH��� ZKLOH� LQWHUXQLYHUVLW\� FRUUHODWLRQ� LV�
����±������ )RU� D� QRUPDO� EUHDVW� WLVVXH� FRUUHODWLRQ� EHWZHHQ� RXU� GDWD� DQG�
(1&2'(� LV� ORZHU� �3HDUVRQ¶V� U ����±������� 7KLV�PD\� EH� H[SODLQHG� E\�
LQWHULQGLYLGXDO�PHWK\ODWLRQ�GLIIHUHQFHV�DV�ZHOO�DV�E\�VDPSOH�SUHSDUDWLRQ�
IDFWRUV�� &RQFOXVLRQ�� 2XU� 5HGXFHG� 5HSUHVHQWDWLRQ� %LVXO¿WH� 6HTXHQFLQJ�
SURWRFRO�LV�D�FRVW�HIIHFWLYH�DSSURDFK�WR�SHUIRUP�JHQRPH�ZLGH�DQDO\VLV�RI�
'1$�PHWK\ODWLRQ�ZLWK� WKH�VSHFL¿FLW\�FRPSDUDEOH� WR� WKDW�RI� WKH�RULJLQDO�
55%6�

ɇȺɇɈɊȺɁɆȿɊɇɕȿ�ɅȿɄȺɊɋɌȼȿɇɇɕȿ�ɎɈɊɆɕ�ɂ�ɂɏ�
ɉɊɂɆȿɇȿɇɂȿ�ɉɊɂ�Ʌȿɑȿɇɂɂ�ɌɍȻȿɊɄɍɅȿɁȺ
ə�Ⱥ��ɀɭɥɢɤɨɜ��Ɍ�ɂ��Ɏɟɬɢɫɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɂ�Ƚ��Ʉɭɡɧɟɰɨɜɚ
ɉɟɪɜɵɣ�Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��
ɂ�Ɇ��ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɭɛɟɪɤɭɥɟɡ� ±� ɯɪɨɧɢɱɟɫɤɚɹ� ɢɧɮɟɤɰɢɹ�� ɜɨɡɛɭɞɢɬɟɥɹɦɢ�
ɤɨɬɨɪɨɣ� ɹɜɥɹɸɬɫɹ� 0\FREDFWHULXP� WXEHUFXORVLV� ɢ� 0\FREDFWHULXP�
ERYLV�� ɗɬɨ� ɡɚɛɨɥɟɜɚɧɢɟ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɱɢɫɥɭ� ɛɨɥɟɡɧɟɣ� ɫ� ɫɚɦɵɦ�
ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɫɦɟɪɬɧɨɫɬɢ� ±� ɨɬ� ɬɭɛɟɪɤɭɥɟɡɚ� ɟɠɟɝɨɞɧɨ� ɭɦɢɪɚɸɬ�
�� ɦɥɧ� ɱɟɥɨɜɟɤ�� Ȼɚɤɬɟɪɢɢ� ɬɭɛɟɪɤɭɥɟɡɚ� ɨɫɬɚɸɬɫɹ� ɠɢɡɧɟɫɩɨɫɨɛɧɵɦɢ�
ɞɥɢɬɟɥɶɧɨɟ�ɜɪɟɦɹ�ɧɚ�ɜɨɡɞɭɯɟ��ɜ�ɨɪɝɚɧɢɡɦɟ�ɱɟɥɨɜɟɤɚ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɟɣ�� ɉɪɢ� ɬɭɛɟɪɤɭɥɟɡɟ� ɥɟɝɤɢɯ� ɨɧɢ�
ɡɚɯɜɚɬɵɜɚɸɬɫɹ�ɜ�ɚɥɶɜɟɨɥɚɯ�ɦɚɤɪɨɮɚɝɚɦɢ��ɝɞɟ�ɧɚɱɢɧɚɸɬ�ɪɟɩɥɢɰɢɪɨɜɚɬɶ�
ɜ�ɫɪɨɤ�ɨɬ�ɧɟɫɤɨɥɶɤɢɯ�ɧɟɞɟɥɶ�ɞɨ�ɧɟɫɤɨɥɶɤɢɯ�ɥɟɬ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�
ɢɡɭɱɢɬɶ� ɧɚɧɨɬɪɚɧɫɩɨɪɬɧɭɸ� ɫɢɫɬɟɦɭ� ɞɨɫɬɚɜɤɢ� ɪɢɮɚɛɭɬɢɧɚ� ɜ� ɥɟɝɤɢɟ�
ɞɥɹ�ɥɟɱɟɧɢɹ�ɬɭɛɟɪɤɭɥɟɡɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱥɧɚɥɢɡ�ɡɚɪɭɛɟɠɧɨɣ�
ɥɢɬɟɪɚɬɭɪɵ�ɡɚ�ɩɟɪɢɨɞ�����±�����ɝɝ��Ɋɟɡɭɥɶɬɚɬɵ��Ʌɟɱɟɧɢɟ�ɪɢɮɚɛɭɬɢɧɨɦ�
�ɜ�ɞɨɡɟ����±����ɦɝ�ɜ� ɬɟɱɟɧɢɟ�ɧɟ�ɦɟɧɟɟ���ɦɟɫ��ɦɭɥɶɬɢɪɟɡɢɫɬɟɧɬɧɨɝɨ�
ɬɭɛɟɪɤɭɥɟɡɚ�� ɚ� ɬɚɤɠɟ� 0$&�ɢɧɮɟɤɰɢɢ� ɨɫɥɨɠɧɹɟɬɫɹ� ɟɝɨ� ɜɵɫɨɤɨɣ�
ɝɟɩɚɬɨɬɨɤɫɢɱɧɨɫɬɶɸ� ɢ� ɧɢɡɤɨɣ� ɩɟɪɨɪɚɥɶɧɨɣ� ɛɢɨɞɨɫɬɭɩɧɨɫɬɶɸ��
ɇɚɧɨɱɚɫɬɢɰɵ�ɩɨɡɜɨɥɹɸɬ�ɞɨɫɬɚɜɢɬɶ�ɪɢɮɚɛɭɬɢɧ�ɜ�ɥɟɝɨɱɧɵɟ�ɦɚɤɪɨɮɚɝɢ��
ɫɧɢɡɢɬɶ� ɬɨɤɫɢɱɧɨɫɬɶ�� ɨɧɢ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɟ�
ɞɟɣɫɬɜɢɟ� ɩɪɟɩɚɪɚɬɚ� �ɷɬɨ� ɩɨɡɜɨɥɹɟɬ� ɭɦɟɧɶɲɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ�
ɩɪɢɟɦɨɜ� ɪɢɮɚɛɭɬɢɧɚ��� ɂɡɛɢɪɚɬɟɥɶɧɚɹ� ɞɨɫɬɚɜɤɚ� ɤ� ɨɪɝɚɧɭ�ɦɢɲɟɧɢ�
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɛɥɚɝɨɞɚɪɹ� ɩɪɢɫɨɟɞɢɧɟɧɢɸ� ɜɟɤɬɨɪɨɜ�� ɧɚɩɪɢɦɟɪ�
ɦɚɧɧɨɡɵ� �ɨɞɢɧ�ɢɡ� ɫɚɦɵɯ�ɷɮɮɟɤɬɢɜɧɵɯ�ɜɟɤɬɨɪɨɜ��ɩɪɢɦɟɧɹɟɦɵɯ�ɩɪɢ�
ɥɟɱɟɧɢɢ� ɬɭɛɟɪɤɭɥɟɡɚ��� ɢɥɢ� ɪɚɡɧɨɫɬɢ� S+� ɦɟɠɞɭ� ɡɞɨɪɨɜɵɦɢ� ɬɤɚɧɹɦɢ�
ɢ� ɩɨɜɪɟɠɞɟɧɧɵɦɢ�� ɋɧɢɠɟɧɢɟ� ɬɨɤɫɢɱɧɨɫɬɢ� ɢ� ɧɟɠɟɥɚɬɟɥɶɧɵɯ�
ɹɜɥɟɧɢɣ� ɜɵɡɜɚɧɨ� ɭɦɟɧɶɲɟɧɢɟɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ�
ɩɪɟɩɚɪɚɬɚ�ɫ�ɧɟɰɟɥɟɜɵɦɢ�ɛɢɨɨɛɴɟɤɬɚɦɢ��ɉɪɨɥɨɧɝɢɪɨɜɚɧɧɨɟ�ɞɟɣɫɬɜɢɟ�

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɦ� ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ�� ɧɚɧɨɱɚɫɬɢɰɵ�
ɩɨɞɜɟɪɝɚɸɬɫɹ� ɮɚɝɨɰɢɬɨɡɭ�� ɩɪɟɩɚɪɚɬ� ɩɨɫɬɟɩɟɧɧɨ� ɜɵɯɨɞɢɬ� ɢɡ�
ɫɨɫɬɚɜɚ� ɧɚɧɨɬɪɚɧɫɩɨɪɬɧɨɣ� ɮɨɪɦɵ� ɜɧɭɬɪɢ� ɦɚɤɪɨɮɚɝɚ�� Ʌɢɩɨɫɨɦɵ�
±� ɧɟɛɨɥɶɲɢɟ� ɫɮɟɪɢɱɟɫɤɢɟ� ɜɟɡɢɤɭɥɵ�� ɫɨɫɬɨɹɳɢɟ� ɢɡ� ɚɦɮɢɮɢɥɶɧɵɯ�
ɥɢɩɢɞɨɜ�� ɡɚɤɪɵɜɚɸɳɢɟ� ɝɢɞɪɨɮɢɥɶɧɨɟ� ɹɞɪɨ�� ɢɯ� ɞɢɚɦɟɬɪ� ɫɨɫɬɚɜɥɹɟɬ�
ɨɬ� ��� ɧɦ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɫɨɬɟɧ� ɧɚɧɨɦɟɬɪɨɜ�� ɬɨɥɳɢɧɚ� ɛɢɥɢɩɢɞɧɨɝɨ�
ɫɥɨɹ� ɫɨɫɬɚɜɥɹɟɬ� �±�� ɧɦ�� Ʌɢɩɨɫɨɦɵ�� ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ� ɩɪɢ� ɥɟɱɟɧɢɢ�
ɬɭɛɟɪɤɭɥɟɡɚ�� ɫɨɫɬɨɹɬ� ɢɡ� ɫɦɟɫɢ� ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧɚ�� ɯɨɥɟɫɬɟɪɢɧɚ��
ɞɢɚɰɟɬɢɥɮɨɫɮɚɬɚ�� ɨ�ɫɬɟɪɨɢɥɚ�� ɚɦɢɥɨɩɟɤɬɢɧɚ� ɢ� ɷɬɢɥɟɧɝɥɢɤɨɥɹ�� ɉɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɥɢɩɨɫɨɦ�ɭɪɨɜɟɧɶ�ɧɚɤɨɩɥɟɧɢɹ�ɜ�ɥɟɝɤɢɯ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�
ɞɨ������ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɧɚɤɨɩɥɟɧɢɟ�ɜ�ɩɟɱɟɧɢ�ɢ�ɫɟɥɟɡɟɧɤɟ�ɭɦɟɧɶɲɚɟɬɫɹ�
ɧɚ� ��±����� ɉɨɥɢɦɟɪɧɵɟ� ɧɚɧɨɱɚɫɬɢɰɵ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ�
ɩɪɢɜɥɟɤɚɬɟɥɶɧɭɸ� ɡɚɦɟɧɭ� ɥɢɩɨɫɨɦɚɦ�� ɉɨɥɢɦɟɪɧɵɟ� ɧɚɧɨɱɚɫɬɢɰɵ�
�ɪɚɡɦɟɪ� ���±���� ɧɦ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɫɬɚɜɚ� ɦɨɝɭɬ� ɜɜɨɞɢɬɶɫɹ�
ɩɨɞɤɨɠɧɨ��ɩɟɪɨɪɚɥɶɧɨ��ɩɭɥɶɦɨɧɚɥɶɧɨ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɵɛɪɚɧɧɵɯ�
ɩɨɥɢɦɟɪɨɜ�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɨɥɢɦɟɪɨɜ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɩɨɥɢɝɥɢɤɨɥɢɞɵ��
ɩɨɥɢ� ɧ�ɛɭɬɢɥɰɢɚɧɨɚɤɪɢɥɚɬ�� ɩɨɥɢɢɡɨɛɭɬɢɥɰɢɚɧɨɚɤɪɢɥɚɬ�� ɩɨɥɢɛɭɬɢɥ�
��ɰɢɚɧɚɤɪɢɥɚɬ��FRɩɨɥɢɦɟɪ�ɦɨɥɨɱɧɨɣ�ɢ�ɝɥɢɤɨɥɟɜɨɣ�ɤɢɫɥɨɬɵ��3/*$���
ɂɯ� ɧɟɫɨɦɧɟɧɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɨɦ� ɹɜɥɹɟɬɫɹ� ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶ��
ɫɩɨɫɨɛɧɨɫɬɶ� ɤ� ɛɢɨɞɟɝɪɚɞɚɰɢɢ�� ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɫɨɜɦɟɫɬɢɦɨɫɬɶ��
ɉɨɫɥɟ�ɨɞɧɨɤɪɚɬɧɨɝɨ�ɩɟɪɨɪɚɥɶɧɨɝɨ�ɩɪɢɟɦɚ�ɩɨɥɢɥɚɤɬɢɞɧɵɯ�ɧɚɧɨɫɮɟɪ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɪɢɮɚɛɭɬɢɧɚ� ɜ� ɥɟɝɤɢɯ� ɦɵɲɢ�
ɨɛɧɚɪɭɠɢɜɚɥɚɫɶ�ɞɨ����ɞɧɟɣ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɪɢɮɚɛɭɬɢɧ�ɜ�ɫɜɨɛɨɞɧɨɦ�
ɫɨɫɬɨɹɧɢɢ�ɩɨɞɞɟɪɠɢɜɚɥ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ�ɤɨɧɰɟɧɬɪɚɰɢɸ���±��� ɱ�� ��
ɩɟɪɨɪɚɥɶɧɵɯ�ɩɪɢɟɦɚ�ɩɨɥɢɥɚɤɬɢɞɧɵɯ�ɧɚɧɨɫɮɟɪ�ɡɚɦɟɧɹɸɬ���±���ɞɨɡ�
ɫɜɨɛɨɞɧɨɝɨ�ɥɟɤɚɪɫɬɜɚ��ɩɨɥɧɵɣ�ɤɭɪɫ�ɥɟɱɟɧɢɹ���ɩɪɢ�ɷɬɨɦ�ɧɟ�ɧɚɛɥɸɞɚɟɬɫɹ�
ɩɪɢɡɧɚɤɨɜ� ɝɟɩɚɬɨɬɨɤɫɢɱɧɨɫɬɢ�� Ɍɜɟɪɞɨɥɢɩɢɞɧɵɟ� ɧɚɧɨɱɚɫɬɢɰɵ�6/1��
ɪɚɡɦɟɪɨɦ� ɨɬ� ��� ɞɨ� ����� ɧɦ� ɩɨɤɪɵɬɵ� ɬɜɟɪɞɨɥɢɩɢɞɧɨɣ� ɨɛɨɥɨɱɤɨɣ��
ȼ� ɷɤɫɩɟɪɟɦɟɧɬɚɯ� ɨɧɢ� ɩɨɤɚɡɚɥɢ� ɨɬɥɢɱɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɉɪɟɩɚɪɚɬ��
ɜɤɥɸɱɟɧɧɵɣ� ɜ� ɧɚɧɨɬɪɚɧɫɩɨɪɬɧɨɟ� ɫɪɟɞɫɬɜɨ�� ɭɞɟɪɠɢɜɚɥɫɹ� ɜ� ɥɟɝɤɢɯ�
ɞɨ� ��� ɞɧɟɣ� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɫɜɨɛɨɞɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ� ��±�� ɞɧɹ���ɉɹɬɶ� ɞɨɡ�
ɩɪɟɩɚɪɚɬɚ��ɡɚɤɥɸɱɟɧɧɨɝɨ�ɜ�ɬɜɟɪɞɨɥɢɩɢɞɧɵɟ�ɧɚɧɨɱɚɫɬɢɰɵ��ɡɚɦɟɧɹɸɬ�
���ɞɨɡ�ɫɜɨɛɨɞɧɨɝɨ�ɪɢɮɚɛɭɬɢɧɚ��ȼɵɜɨɞɵ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɚɧɨɱɚɫɬɢɰ�
ɨɬɤɪɵɜɚɟɬ�ɦɧɨɠɟɫɬɜɨ�ɩɟɪɫɩɟɤɬɢɜ�ɩɪɢ�ɥɟɱɟɧɢɢ� ɬɭɛɟɪɤɭɥɟɡɚ�� ɬɚɤ�ɤɚɤ�
ɩɨɡɜɨɥɹɟɬ� ɭɜɟɥɢɱɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɞɨɫɬɚɜɤɢ� ɩɪɟɩɚɪɚɬɚ� ɜ� ɤɥɟɬɤɢ�
ɦɢɲɟɧɢ� ɢ� ɫɧɢɡɢɬɶ� ɟɝɨ� ɬɨɤɫɢɱɧɨɫɬɶ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɧɚɧɨɱɚɫɬɢɰ�ɞɨɤɚɡɚɧɚ�ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ�ɧɚ�ɦɵɲɚɯ�

1$126&$/(�'26$*(�)2506�$1'�7+(,5�86(�,1�7+(�
75($70(17�2)�78%(5&8/26,6
<�$��=KXOLNRY��7�,��)HWLVRY
6FLHQWL¿F�$GYLVRU�±�,�*��.X]QHWVRYD
,�0��6HFKHQRY�)LUVW�0RVFRZ�6WDWH�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7XEHUFXORVLV�LV�D�FKURQLF�LQIHFWLRQ�FDXVHG�E\�0\FREDFWHULXP�
WXEHUFXORVLV�DQG�0\FREDFWHULXP�ERYLV�DQG�LW�LV�RQH�RI�WKH�GLVHDVHV�ZLWK�
WKH� KLJKHVW� PRUWDOLW\� UDWH�� �� PLOOLRQ� SHRSOH� GLH� \HDUO\��0\FREDFWHULXP�
WXEHUFXORVXV�UHPDLQV�YLDEOH�IRU�D�ORQJ�WLPH�LQ�WKH�DLU��LW�LV�FKDUDFWHUL]HG�
E\� LQWUDFHOOXODU� ORFDOL]DWLRQ� LQ� KXPDQV�� $W� SXOPRQDU\� WXEHUFXORVLV�
EDFWHULD� DUH� WUDSSHG� RXW� E\� PDFURSKDJHV� LQ� WKH� DOYHROL�� ZKHUH� WKH\�
EHJLQ� WR� UHSOLFDWH� LQ� D� SHULRG� RI� VHYHUDO� ZHHNV� WR� VHYHUDO� \HDUV��$LP��
,QYHVWLJDWH� ULIDEXWLQ� QDQRWUDQVSRUW� GHOLYHU\� V\VWHP� WR� WKH� OXQJV� IRU� WKH�
WUHDWPHQW� RI� WXEHUFXORVLV�� 0DWHULDOV� DQG� PHWKRGV�� )RUHLJQ� OLWHUDWXUH�
DQDO\VLV� GXULQJ� ����±������ 5HVXOWV�� 0XOWLGUXJ�UHVLVWDQW� WXEHUFXORVLV�
DQG�0$&�LQIHFWLRQ� WUHDWPHQW�E\� ULIDEXWLQ� ����±����PJ�SHU�GRVH� IRU� DW�
OHDVW���PRQWKV��LV�FRPSOLFDWHG�EHFDXVH�RI�LWV�KLJK�KHSDWRWR[LFLW\�DQG�ORZ�
RUDO� ELRDYDLODELOLW\�� 1DQRSDUWLFOHV� DOORZ� XV� WR� GHOLYHU� ULIDEXWLQ� LQ� OXQJ�
PDFURSKDJHV��UHGXFH�WR[LFLW\��SURYLGH�SURORQJHG�GUXJ�DFWLRQ��LW�DOORZV�WR�
UHGXFH�WKH�GRVH�SUHSDUDWLRQ�QXPEHU�RI�ULIDEXWLQ���6HOHFWLYH�GHOLYHU\�WR�WKH�
WDUJHW�RUJDQ�LV�FDUULHG�RXW�WKURXJK�WKH�DGGLWLRQ�RI�YHFWRUV�VXFK�DV�PDQQRVH�
�RQH�RI�WKH�PRVW�HIIHFWLYH�YHFWRU�XVHG�WR�WKH�WUHDWPHQW�RI�WXEHUFXORVLV��RU�
S+�GLIIHUHQFH�EHWZHHQ�KHDOWK\�DQG�GDPDJHG�WLVVXH��7R[LFLW\�DQG�DGYHUVH�
HIIHFWV�UHGXFWLRQ�DUH�FDXVHG�E\�WKH�GHFUHDVH�RI�WKH�GUXJ�LQWHUDFWLRQ�ZLWK�
QRQ�WDUJHW�ELRORJLFDO�REMHFWV��3URORQJHG�DFWLRQ�LV�SURYLGHG�E\�LQWUDFHOOXODU�
SHQHWUDWLRQ�� QDQRSDUWLFOHV� XQGHUJR� SKDJRF\WRVLV�� WKH� GUXJ� LV� JUDGXDOO\�
UHOHDVH� IURP�QDQRWUDQVSRUW� IRUP� LQVLGH� WKH�PDFURSKDJH��/LSRVRPHV� DUH�
VPDOO� VSKHULFDO� YHVLFOHV� FRPSRVHG� RI� DPSKLSKLOLF� OLSLGV� ZKLFK� FORVH�
K\GURSKLOLF�FRUH��/LSRVRPH¶V�GLDPHWHU� LV� IURP����QP�XS� WR�����RI�QP��
WKH� WKLFNQHVV� RI� WKH� ELOLSLGXP� OD\HU� LV� �±��QP��/LSRVRPHV�� XVHG� LQ� WKH�
WUHDWPHQW� RI� WXEHUFXORVLV�� FRQVLVW� RI� D� PL[WXUH� RI� SKRVSKDWLG\OFKROLQH��
FKROHVWHURO�� GLDFHWLOSKRVSKDW�� VWHURLO�� DP\ORSHFWLQ� DQG� HWK\OHQH� JO\FRO��
:KHQ�DGPLQLVWUDWLRQ�OLSRVRPHV�WKH�OHYHO�RI�DFFXPXODWLRQ�LQ�WKH�OXQJV�LV�
LQFUHDVHG�WR������ZKLOH�WKH�DFFXPXODWLRQ�LQ�WKH�OLYHU�DQG�VSOHHQ�LV�UHGXFHG�
E\���±�����3RO\PHULF�QDQRSDUWLFOHV�UHSUHVHQW�DQ�DWWUDFWLYH�UHSODFHPHQW�WR�
OLSRVRPHV��3RO\PHULF�QDQRSDUWLFOHV��ZLWK�VL]H����±����QP��GHSHQGLQJ�RQ�
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WKH�FRPSRVLWLRQ�FDQ�EH�DGPLQLVWHUHG� VXEFXWDQHRXVO\��RUDOO\��SXOPRQDU\��
GHSHQGLQJ�RQ�WKH�VHOHFWHG�SRO\PHUV��$V�SRO\PHUV�DUH�XVHG�SRO\JO\FROLGHV��
SRO\�Q�EXWLOFLDQRDFULODW��SRO\LVREXWLOFLDQRDFULODW��SRO\EXWLO���FLDQRDFULODW��
FR�SRO\PHU� ODFWLF� DQG� JO\FROLF� DFLG� �3/*$���7KHLU� REYLRXV� DGYDQWDJHV�
DUH� ELRFRPSDWLELOLW\�� DELOLW\� WR� ELRGHJUDGDWLRQ�� LQWHURSHUDELOLW\�� $IWHU�
RUDO� DGPLQLVWUDWLRQ� D� VLQJOH� GRVH� RI� SRO\ODFWLGH� QDQRVSKHUHV�� ULIDEXWLQ�
WKHUDSHXWLF�FRQFHQWUDWLRQ�ZDV�GHWHFWHG�XS�WR����GD\V�LQ�WKH�PRXVH¶V�OXQJ��
ZKLOH� IUHH�ULIDEXWLQ�VXSSRUWHG� WKHUDSHXWLF�FRQFHQWUDWLRQ� WR���±���KRXUV��
VR���RUDO�GRVHV�RI�SRO\ODFWLGH�QDQRVSKHUHV�UHSODFH���±���GRVHV�RI�WKH�IUHH�
GUXJ��IXOO�FRXUVH�RI�WUHDWPHQW��ZLWKRXW�VLJQV�RI�KHSDWRWR[LFLW\��6ROLG�OLSLG�
QDQRSDUWLFOHV��6/1��RI����WR������QP�DUH�FRYHUHG�ZLWK�VROLG�OLSLG�FRDW��,W�
ZDV�VKRZQ�H[FHOOHQW�UHVXOWV�LQ�H[SHULPHQW��GUXJ�LQFOXGHG�LQ�QDQRSDUWLFOHV�
VWD\HG�LQ�WKH�OXQJV�XS�WR����GD\V��LQ�FRQWUDVW�WR�WKH�IUHH�GUXJ���±��GD\V���
�� GRVHV� RI� WKH� GUXJ� FRQFOXGHG� LQ� 6/1� UHSODFH� ��� IUHH� ULIDEXWLQ� GRVHV��
&RQFOXVLRQ��1DQRSDUWLFOHV� DGPLQLVWUDWLRQ� RSHQV� D� ORW� RI� SHUVSHFWLYHV� LQ�
WKH� WUHDWPHQW�RI� WXEHUFXORVLV�� DV� WKH\�DOORZ�GHOLYHULQJ� WKH�GUXJ� LQWR� WKH�
WDUJHW�FHOO��WKHUHE\�LQFUHDVLQJ�WKH�GUXJ�GHOLYHU\�DQG�UHGXFH�WR[LFLW\��7KH�
HI¿FLHQF\�QDQRSDUWLFOHV�XVLQJ�ZDV�SURYHQ�LQ�ODERUDWRU\�PLFH�

ɂɇɇɈȼȺɐɂɈɇɇɕɃ�ɉɈȾɏɈȾ�Ʉ�ɋɂɇɌȿɁɍ�
ɉɈɅɂɗɅȿɄɌɊɈɅɂɌɇɕɏ�ɄɈɆɉɅȿɄɋɈȼ�
ȺɇɌɂɈɄɋɂȾȺɇɌɇɕɏ�ɎȿɊɆȿɇɌɈȼ
Ⱥ�Ⱦ��Ⱥɥɟɤɫɚɲɤɢɧ��ɇ�Ʌ��Ʉɥɹɱɤɨ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ��Ⱥ�ȼ��Ʉɚɛɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɯ�ɧ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� Ɇ�ȼ�� Ʌɨɦɨɧɨɫɨɜɚ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɡɥɢɱɧɵɟ� ɩɚɬɨɥɨɝɢɢ�� ɧɚɱɢɧɚɹ� ɨɬ� ɜɨɫɩɚɥɟɧɢɹ� ɢ�
ɡɚɤɚɧɱɢɜɚɹ�ɧɟɣɪɨɞɟɝɟɧɟɪɚɬɢɜɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ�
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦ� ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ� ɚɤɬɢɜɧɵɯ� ɮɨɪɦ� ɤɢɫɥɨɪɨɞɚ��
ɩɨɜɪɟɠɞɚɸɳɢɯ�ɨɤɪɭɠɚɸɳɢɟ�ɬɤɚɧɢ��ɇɚ�ɦɨɞɟɥɢ�ɤɨɧɬɭɡɢɨɧɧɨɣ�ɬɪɚɜɦɵ�
ɫɩɢɧɧɨɝɨ� ɦɨɡɝɚ� ɤɪɵɫ� ɦɵ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɜɜɟɞɟɧɢɟ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ�
ɮɟɪɦɟɧɬɨɜ� ɜ� ɫɨɫɬɚɜɟ� ɩɨɥɢɷɥɟɤɬɪɨɥɢɬɧɵɯ� ɤɨɦɩɥɟɤɫɨɜ� ɱɟɪɟɡ� ��� ɦɢɧ�
ɩɨɫɥɟ�ɧɚɧɟɫɟɧɢɹ�ɬɪɚɜɦɵ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɫɤɨɪɹɟɬ�ɩɪɨɰɟɫɫ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�
ɞɢɧɚɦɢɤɢ�ɩɪɨɢɡɜɨɥɶɧɵɯ�ɞɜɢɠɟɧɢɣ�ɭ�ɠɢɜɨɬɧɵɯ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ʉ� ɫɨɠɚɥɟɧɢɸ�� ɧɚ� ɫɢɧɬɟɡ� ɬɚɤɢɯ� ɧɚɧɨɱɚɫɬɢɰ� ɜɥɢɹɟɬ� ɦɧɨɠɟɫɬɜɨ�
ɮɚɤɬɨɪɨɜ�� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢɫɯɨɞɧɵɯ� ɪɟɚɝɟɧɬɨɜ�� ɢɯ� ɫɨɨɬɧɨɲɟɧɢɟ��
ɜɪɟɦɹ� ɞɨɛɚɜɥɟɧɢɹ� ɪɟɚɝɟɧɬɨɜ�� ɪɟɠɢɦ� ɩɟɪɟɦɟɲɢɜɚɧɢɹ�� ɉɨɷɬɨɦɭ�
ɚɤɬɭɚɥɶɧɵɦ� ɹɜɥɹɟɬɫɹ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɧɚɩɪɚɜɥɟɧɧɨɟ� ɧɚ� ɭɫɬɚɧɨɜɥɟɧɢɟ�
ɬɚɤɢɯ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɬɢɨɤɫɢɞɚɧɬɧɵɣ�
ɮɟɪɦɟɧɬ��ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɚ���ɩɨɥɢɤɚɬɢɨɧ��ɩɪɨɬɚɦɢɧ���ɩɨɥɢɚɧɢɨɧ�
�ɩɨɥɢɝɥɭɬɚɦɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ�ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɶ��ɪɚɫɬɜɨɪɹɥɢ�ɜ�+(3(6�
ɛɭɮɟɪɟ� ɫ� �����Ɇ�1D&O��Ʉ�ɮɟɪɦɟɧɬɭ� ɩɪɢ� ɩɟɪɟɦɟɲɢɜɚɧɢɢ� ɩɨ� ɤɚɩɥɹɦ�
ɞɨɛɚɜɥɹɥɢ�ɩɪɨɬɚɦɢɧ��ɉɨɥɭɱɟɧɧɵɣ�ɪɚɫɬɜɨɪ�ɩɟɪɟɦɟɲɢɜɚɥɢ�ɜ�ɬɟɱɟɧɢɟ�
���ɦɢɧ��ɡɚɬɟɦ�ɩɪɢ�ɩɟɪɟɦɟɲɢɜɚɧɢɢ�ɩɨ�ɤɚɩɥɹɦ�ɞɨɛɚɜɥɹɥɢ�ɩɨɥɢɚɧɢɨɧ��
ɉɨɥɭɱɟɧɧɵɣ� ɪɚɫɬɜɨɪ� ɨɫɬɚɜɥɹɥɢ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ� ��ɋ� ɧɚ� ɜɪɟɦɹ�
�±���ɦɢɧ��Ɂɚɬɟɦ�ɞɨɛɚɜɥɹɥɢ�ɫɲɢɜɚɸɳɢɣ�ɚɝɟɧɬ�ɢ�ɨɫɬɚɜɥɹɥɢ�ɧɚ�ɧɨɱɶ��
Ɉɱɢɫɬɤɭ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɰɟɧɬɪɢɮɭɠɧɵɯ� ɮɢɥɶɬɪɚɯ� 0LOOLSRUH� ��� ɤȾɚ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɢɧɬɟɡɚ� ɨɰɟɧɢɜɚɥɢ� ɩɨ� ɜɵɯɨɞɭ� ɪɟɚɤɰɢɢ� ɫ� ɩɨɦɨɳɶɸ�
%&$�ɚɧɚɥɢɡɚ�ɢ�ɩɨ�ɚɤɬɢɜɧɨɫɬɢ�ɮɟɪɦɟɧɬɚ�ɫ�ɩɨɦɨɳɶɸ�ɩɢɪɨɝɚɥɥɨɥɨɜɨɝɨ�
ɬɟɫɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɣɞɟɧɨ�� ɱɬɨ� ɝɥɚɜɧɵɦ� ɮɚɤɬɨɪɨɦ�� ɜɥɢɹɸɳɢɦ� ɧɚ�
ɪɟɡɭɥɶɬɚɬ�� ɹɜɥɹɟɬɫɹ� ɜɪɟɦɹ� ɩɨɫɥɟ� ɞɨɛɚɜɥɟɧɢɹ� ɩɨɥɢɚɧɢɨɧɚ�� ɉɨɞɛɨɪ�
ɨɩɬɢɦɚɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ�ɩɨɡɜɨɥɹɟɬ�ɜ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ�ɭɜɟɥɢɱɢɬɶ�ɜɵɯɨɞ�ɩɨ�
ɛɟɥɤɭ��ɫ����ɞɨ������ɢ�ɭɦɟɧɶɲɢɬɶ�ɩɨɬɟɪɢ�ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�
ɫ����ɞɨ������Ɉɫɬɚɥɶɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɜɥɢɹɸɬ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɜɵɯɨɞɚ�
ɩɨ�ɛɟɥɤɭ�ɢ�ɩɨɬɟɪɢ�ɮɟɪɦɟɧɬɚɬɢɜɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɜ�ɩɪɟɞɟɥɚɯ���±�����
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɮɢɧɚɧɫɨɜɨɣ� ɩɨɞɞɟɪɠɤɟ� ɝɪɚɧɬɚ� Ɏɨɧɞɚ�
ɫɨɞɟɣɫɬɜɢɹ� ɪɚɡɜɢɬɢɸ� ɦɚɥɵɯ� ɮɨɪɦ� ɩɪɟɞɩɪɢɹɬɢɣ� ɜ� ɧɚɭɱɧɨ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɫɮɟɪɟ�ɩɨ�ɩɪɨɝɪɚɦɦɟ�©ɍɆɇɂɄª�ɢ�ɝɪɚɧɬɚ�ɈɉɌɗɄ�

129(/�1$123$57,&/(6�%$6('�21�$17,2;,'$17�
(1=<0(6�32/<(/(&752/<7(�&203/(;(6
$�'��$OHNVDVKNLQ��1�/��.O\DFKNR��1�9��1XNRORYD��$�9��.DEDQRY
6FLHQWL¿F�$GYLVRU�±�&DQG&KHP6FL��1�9��1XNRORYD
/RPRQRVRY�0RVFRZ�6WDWH�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��1XPHURXV�GLVRUGHUV�IURP�LQÀDPPDWRU\�WR�QHXURGHJHQHUDWLYH�
DUH� DFFRPSLQLHG� ZLWK� XQFRQWUROOHG� UHOHDVH� RI� UHDFWLYH� R[\JHQ� VSHFLHV�
±� H[WUHPHO\� DFWLYH� PROHFXOHV� WKDW� GHVWUR\� FHOOV� DQG� WLVVXHV�� 2QH� RI�
SHUVSHFWLYH�ZHDSRQV�DJDLQVW�WKHP�±�DQWLR[LGDQWV��LQ�SDUWLFXODU��DQWLR[LGDQW�
HQ]\PHV��FDWDODVH�DQG�VXSHUR[LGH�GLVPXWDVH��62'���7KXV��SRO\HOHFWURO\WH�
FRPSOH[HV� RI� 62'� VKRZHG� VLJQL¿FDQW� WKHUDSHXWLF� HIIHFW� LQ� UDWV� VSLQDO�
FRUG�LQMXU\�PRGHO��5DWV��WUHDWHG�ZLWK�REWDLQHG�62'�FRPSOH[HV��LPSURYHG�
WKHLU�%%%�VFRUH��SK\VLRORJLF�DFWLYLW\�VFDOH��XS�WR����RI�����ZKLOH�JURXSV��
WUHDWHG�ZLWK�QDWLYH�62'�RU�SODFHER�� LQFUHDVHG�RQO\�XS� WR�����+RZHYHU��

WKLV�LQFUHGLEOH�UHVXOW�ZDV�FRPSURPLVHG�E\�FRPSOH[�V\QWKHVLV��ZKLFK�ZDV�
DIIHFWHG�E\�QXPHURXV� IDFWRUV�� FRQFHQWUDWLRQV�RI� UHDJHQWV�� WLPH� LQWHUYDOV�
RI� GLIIHUHQW� VWDJHV�� HWF��$LP�� 7KH� JRDO� RI� RXU� ZRUN� ZDV� WR� GHWHUPLQH�
IDFWRUV� WKDW�VLJQL¿FDQWO\�DIIHFW� WKH�V\QWKHVLV�DQG�RSWLPL]H� WKH�SURFHGXUH�
RI� V\QWKHVLV� 62'� QDQRSDUWLFOHV�� 0DWHULDOV� DQG� PHWKRGV�� $QWLR[LGDQW�
HQ]\PH��62'���SRO\FDWLRQ��SURWDPLQH���SRO\DQLRQ��SRO\��JOXWDPLF�DFLG��±�
SRO\HWK\OHQH�JO\FRO��ZHUH�GLVVROYHG�LQ�+(3(6�EXIIHU�ZLWK����P0�1D&O��
3URWDPLQH�ZDV�DGGHG�WR�62'�VROXWLRQ�DQG�PL[HG�IRU����PLQXWHV��WKHQ�WKH�
PL[WXUH�ZDV�VXSSOHPHQWHG�E\�SRO\��JOXWDPLF�DFLG��±�SRO\HWK\OHQH�JO\FRO�
DQG�NHSW�ZLWKRXW�PL[LQJ�IRU����PLQXWHV�DW���&��7KHQ�FURVV�OLQNLQJ�DJHQW�
�JOXWDUDOGHK\GH� RU� ��HWK\O������GLPHWK\ODPLQRSURS\O�� FDUERGLLPLGH��
ZDV�DGGHG� LQ�PRODU� UDWLR������ IROORZHG�E\�RYHUQLJKW�PL[LQJ�XQGHU���ɋ��
6DPSOHV� ZHUH� SXUL¿HG� XVLQJ� FHQWULIXJDWLRQ� ¿OWHUV� �0:&2� ��� N'D���
3URWHLQ�\LHOG�DQG�VSHFL¿F�DFWLYLW\�RI�SURGXFW�ZHUH�HYDOXDWHG�E\�%&$�DVVD\�
DQG�S\URJDOORO�DVVD\��5HVXOWV��,Q�FDVH�RI�('&�FURVV�OLQNLQJ�DJHQW��WKH�WLPH�
LQWHUYDO� EHWZHHQ� VWDJHV�ZDV� WKH�PRVW� VLJQL¿FDQW� SDUDPHWHU� RI� V\QWKHVLV�
62'�QDQRSDUWLFOHV��DOO�RWKHU�IDFWRUV�ZHUH�OHVV�LPSRUWDQW��2SWLPL]DWLRQ�RI�
SURFHGXUH�DOORZV�WR�LQFUHDVH�WKH�SURWHLQ�\LHOG�IURP����WR�����DQG�GHFUHDVH�
WKH� ORVV�RI�VSHFL¿F�DFWLYLW\� IURP���� WR������*OXWDUDOGHK\GH� LV� OLNHO\� WR�
EH� WKH�PRVW� SHUVSHFWLYH� FURVV�OLQNLQJ� DJHQW�� SURYLGLQJ� DSSURSULDWH� VL]H�
RI� QDQRSDUWLFOHV� �GLDPHWHU� DERXW� ��� QP��� JRRG� SRO\GLVSHUVLW\� �3G,� OHVV�
WKDQ������DQG�JRRG�UHSURGXFLELOLW\��0RUHRYHU��WLPH�DQG�RWKHU�IDFWRUV�GLG�
QRW�DIIHFW� WKH�UHVXOWV� LQ�FDVH�RI�JOXWDUDOGHK\GH��&RQFOXVLRQ��)LQDOO\��RQH�
PRUH�VWHS�WR�SUDFWLFDO�XVH�RI�DQWLR[LGDQW�HQ]\PHV�LQ�FOLQLFDO�SUDFWLFH�KDV�
EHHQ�GRQH��)XUWKHU�UHVHDUFK�ZLOO�IRFXV�RQ�GHVLJQ�RI�LQQRYDWLYH�IRUPV�IRU�
GHOLYHU\�RI�62'�QDQRSDUWLFOHV�LQWR�WKH�EUDLQ��
7KLV� ZRUN� ZDV� VXSSRUWHG� E\� JUDQW� IURP� )RXQGDWLRQ� IRU� DVVLVWDQFH� WR�
VPDOO�LQQRYDWLYH�HQWHUSULVHV�LQ�VFLHQFH�DQG�WHFKQRORJ\�XQGHU�WKH�SURJUDP�
³801,.´�DQG�E\�JUDQW�RI�237(.�

9(*)�ɇȺɉɊȺȼɅȿɇɇȺə�ȾɈɋɌȺȼɄȺ�ɂɆɆɍɇɈɅɂɉɈɋɈɆ�ȼ�
ɈɉɍɏɈɅɂ�ɐȿɇɌɊȺɅɖɇɈɃ�ɇȿɊȼɇɈɃ�ɋɂɋɌȿɆɕ
ɋ�Ⱥ��ɒɟɢɧ�� ɇ�ȼ�� ɇɭɤɨɥɨɜɚ�� Ⱥ�Ⱥ�� Ʉɨɪɱɚɝɢɧɚ�� Ɍ�Ɉ�� Ⱥɛɚɤɭɦɨɜɚ��Ɇ�Ⱥ��
Ⱥɛɚɤɭɦɨɜ��ɂ�ɂ��Ʉɭɡɧɟɰɨɜ�
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɚɤɚɞ�� ɊȺɆɇ�� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ȼ�ɉ�� ɑɟɯɨɧɢɧ��
ɞ�ɦ�ɧ��Ɉ�ɂ��Ƚɭɪɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɢɦɢ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɬɪɭɞɧɨ� ɩɨɞɞɚɸɳɢɯɫɹ� ɥɟɱɟɧɢɸ�
ɩɟɪɜɢɱɧɵɯ� ɨɩɭɯɨɥɟɣ� ɹɜɥɹɸɬɫɹ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�
ɰɟɧɬɪɚɥɶɧɨɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ��ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɨɫɨɛɨɟ�ɦɟɫɬɨ�ɡɚɧɢɦɚɟɬ�
ɦɭɥɶɬɢɮɨɪɦɧɚɹ� ɝɥɢɨɛɥɚɫɬɨɦɚ� ɫ� ɦɟɞɢɚɧɨɣ� ɜɵɠɢɜɚɟɦɨɫɬɢ� ɧɟ� ɛɨɥɟɟ�
���ɦɟɫɹɰɟɜ��Ɇɭɥɶɬɢɮɨɪɦɧɚɹ�ɝɥɢɨɛɥɚɫɬɨɦɚ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɛɵɫɬɪɨɣ�
ɩɪɨɝɪɟɫɫɢɟɣ�� ɢɧɬɟɧɫɢɜɧɨɣ� ɢɧɜɚɡɢɟɣ� ɢ� ɜɵɫɨɤɨɣ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ��
ɩɨɷɬɨɦɭ� ɞɚɠɟ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ� ɩɨɞɯɨɞ�� ɜɤɥɸɱɚɸɳɢɣ� ɭɞɚɥɟɧɢɟ�
ɨɫɧɨɜɧɨɝɨ�ɨɱɚɝɚ�� ɪɚɞɢɨ��ɢ� ɯɢɦɢɨɬɟɪɚɩɢɸ��ɧɟ�ɩɨɡɜɨɥɹɟɬ� ɫɞɟɪɠɢɜɚɬɶ�
ɪɚɡɜɢɬɢɟ� ɨɩɭɯɨɥɢ�� Ɍɟɦ� ɧɟ�ɦɟɧɟɟ� ɨɫɧɨɜɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ� ɜ� ɛɨɪɶɛɟ�
ɫɨ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɨɫɬɚɟɬɫɹ� ɯɢɦɢɨɬɟɪɚɩɢɹ��
ɨɞɧɚɤɨ� ɞɚɧɧɵɣ� ɩɨɞɯɨɞ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɨɝɪɚɧɢɱɟɧ� ɧɢɡɤɨɣ�
ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ� ɰɢɬɨɫɬɚɬɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ�
ɦɚɥɢɝɧɢɡɢɪɨɜɚɧɧɵɦ� ɤɥɟɬɤɚɦ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɜɵɫɨɤɨɣ� ɫɢɫɬɟɦɧɨɣ�
ɬɨɤɫɢɱɧɨɫɬɶɸ��Ɋɟɲɢɬɶ�ɞɚɧɧɭɸ�ɩɪɨɛɥɟɦɭ�ɜɨɡɦɨɠɧɨ�ɜ�ɫɥɭɱɚɟ�ɫɨɡɞɚɧɢɹ�
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚɧɨɤɨɧɬɟɣɧɟɪɧɵɯ� ɫɢɫɬɟɦ� ɜɟɤɬɨɪɧɨɝɨ� ɬɢɩɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɂɚɝɪɭɠɟɧɧɵɟ� ɥɟɤɚɪɫɬɜɨɦ� ɤɨɧɬɟɣɧɟɪɧɵɟ� ɫɢɫɬɟɦɵ�
ɦɨɝɭɬ�ɛɵɬɶ�ɤɨɧɴɸɝɢɪɨɜɚɧɵ�ɫ�ɚɧɬɢɬɟɥɚɦɢ�ɢɥɢ�ɞɪɭɝɢɦɢ�ɦɨɥɟɤɭɥɚɦɢ��
ɤɨɬɨɪɵɟ�ɨɛɥɚɞɚɸɬ�ɫɜɨɣɫɬɜɨɦ�ɪɚɫɩɨɡɧɚɜɚɬɶ�ɨɩɭɯɨɥɶ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɣ�
ɚɧɬɢɝɟɧ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɜɹɡɵɜɚɧɢɸ� ɫ� ɤɥɟɬɤɨɣ� ɦɢɲɟɧɶɸ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɨɥɟɤɭɥɹɪɧɵɯ� ɜɟɤɬɨɪɨɜ� ɤ� ɝɢɩɟɪɷɤɫɩɪɟɫɫɢɪɭɟɦɵɦ�
ɛɟɥɤɚɦ� ɦɨɠɟɬ� ɩɨɡɜɨɥɢɬɶ� ɫɟɥɟɤɬɢɜɧɨ� ɧɚɩɪɚɜɥɹɬɶ� ɧɚɧɨɤɨɧɬɟɣɧɟɪɵ�
ɫ� ɥɟɤɚɪɫɬɜɨɦ� ɧɚ� ɤɥɟɬɨɱɧɨɦ� ɭɪɨɜɧɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ�
ɤɨɧɴɸɝɚɰɢɢ� ɫ� ɉɗȽɢɥɢɪɨɜɚɧɧɵɦɢ� ɥɢɩɨɫɨɦɚɦɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɩɨɥɭɱɟɧɧɵɟ�ɧɚɦɢ�ɪɚɧɟɟ�ɦɨɧɨɤɥɨɧɚɥɶɧɵɟ�ɚɧɬɢɬɟɥɚ�ɤ�9(*)��Ʉɪɵɫɚɦ�
ɫ�ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɨɣ�ɝɥɢɨɦɨɣ�ɋ��ɧɚ����ɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɢɦɩɥɚɧɬɚɰɢɢ�ɜ�
ɛɟɞɪɟɧɧɭɸ�ɜɟɧɭ�ɜɜɨɞɢɥɢ�ɨɩɵɬɧɵɟ�ɢ�ɤɨɧɬɪɨɥɶɧɵɟ�ɩɪɟɩɚɪɚɬɵ�ɥɢɩɨɫɨɦ��
ɧɨɪɦɢɪɨɜɚɧɧɵɟ�ɩɨ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ�ɦɟɬɤɢ��Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� ɯɨɞɟ� ɪɚɛɨɬɵ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɉɗȽɢɥɢɪɨɜɚɧɧɵɟ� ɥɢɩɨɫɨɦɵ��
ɤɨɜɚɥɟɧɬɧɨ� ɤɨɧɴɸɝɢɪɨɜɚɧɧɵɟ� ɫ� ɦɨɧɨɤɥɨɧɚɥɶɧɵɦɢ� ɚɧɬɢɬɟɥɚɦɢ� ɤ�
9(*)�� Ʌɢɩɨɫɨɦɵ� ɩɪɟɞɫɬɚɜɥɹɥɢ� ɫɨɛɨɣ� ɧɚɧɨɪɚɡɦɟɪɧɵɟ� ɱɚɫɬɢɰɵ�
ɫ� ɭɡɤɢɦ� ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ� ɩɨ� ɪɚɡɦɟɪɚɦ� ɢ� ɜɵɫɨɤɨɣ� ɞɢɫɩɟɪɫɢɨɧɧɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɶɸ�� ɂɦɦɭɧɨɯɢɦɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɚɧɬɢɬɟɥ� ɩɨɫɥɟ�
ɤɨɧɴɸɝɚɰɢɢ� ɫɨɯɪɚɧɹɥɚɫɶ� ɧɚ� ���� ɨɬ� ɢɫɯɨɞɧɨɣ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ�
ɥɢɩɨɫɨɦɚɥɶɧɚɹ�ɫɢɫɬɟɦɚ�ɧɚ�ɨɫɧɨɜɟ�ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ�ɚɧɬɢɬɟɥ�ɤ�9(*)�
ɨɛɥɚɞɚɥɚ� ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� 9(*)�ɩɨɡɢɬɢɜɧɵɦ�
ɨɩɭɯɨɥɟɜɵɦ�ɤɥɟɬɤɚɦ�LQ�YLWUR�ɢ�LQ�YLYR��ɇɚ�ɦɨɞɟɥɢ�ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɨɣ�
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ɨɩɭɯɨɥɢ�ɋ��ɤɪɵɫɵ�ɛɵɥɨ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɩɪɢ�ɜɧɭɬɪɢɜɟɧɧɨɦ�ɜɜɟɞɟɧɢɢ�ɚɧɬɢ�
9(*)� ɥɢɩɨɫɨɦɵ� ɜɵɪɚɠɟɧɧɨ� ɧɚɤɚɩɥɢɜɚɸɬɫɹ� ɜ� ɦɚɥɢɝɧɢɡɢɪɨɜɚɧɧɨɣ�
ɬɤɚɧɢ� ɢ� ɡɚɯɜɚɬɵɜɚɸɬɫɹ� ɝɥɢɨɦɧɵɦɢ� ɤɥɟɬɤɚɦɢ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɫɟɥɟɤɬɢɜɧɨɦ� ɧɚɤɨɩɥɟɧɢɢ� ɚɧɬɢ�9(*)� ɥɢɩɨɫɨɦ� ɜ�
ɨɩɭɯɨɥɢ� ɦɨɡɝɚ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɟɤɬɨɪɧɵɯ�
ɦɨɥɟɤɭɥ�� ɚɮɮɢɧɧɵɯ� ɤ� ɝɢɩɟɪɷɤɫɩɪɟɫɫɢɪɭɟɦɵɦ� ɛɟɥɤɚɦ�ɦɢɲɟɧɹɦ��
ɩɨɡɜɨɥɹɟɬ� ɭɜɟɥɢɱɢɬɶ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɞɨɫɬɚɜɤɢ�
ɧɚɧɨɤɨɧɬɟɣɧɟɪɨɜ�ɜ�ɨɩɭɯɨɥɢ�

9(*)�7$5*(7('�/,32620(6�)25�'58*�'(/,9(5<�72�
&(175$/�1(59286�6<67(0�780256
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'0HG6FL�2�,��*XULQD
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,QWURGXFWLRQ��$SSURDFKHV�RI�WKH�FRQYHQWLRQDO�WKHUDS\�DUH�QRW�HIIHFWLYH�LQ�
FDVH�RI�JOLREODVWRPD�PXOWLIRUP�EHFDXVH�RI�WKH�UDSLG�SURJUHVVLRQ��LQWHQVH�
LQ¿OWUDWLYH�JURZWK��ZLWK�KLJK� UHVLVWDQFH�DQG� OHVV�SHQHWUDWLRQ�DFWLYLW\� IRU�
GUXJV�� /DVW� GHFDGH� WDUJHWHG� WKHUDS\� LV� D� UDSLGO\� GHYHORSLQJ� DSSURDFK�
IRU� WUHDWPHQW� RI� FHQWUDO� QHUYRXV� V\VWHP� WXPRUV�� 1HZ� DSSURDFK� LQ� WKH�
WXPRU� WUHDWPHQW�FRXOG�EH� WDUJHW�GHOLYHU\�RI� WKHUDSHXWLF�DJHQWV�EDVHG�RQ�
PRQRFORQDO�DQWLERGLHV�DJDLQVW�9(*)�WR�WKH�EUDLQ�WXPRU��$LP��7KH�DLP�RI�
WKH�VWXG\�ZDV�WR�HYDOXDWH�SURVSHFWV�RI�XVLQJ�PRQRFORQDO�DQWLERGLHV�DJDLQVW�
9(*)�IRU�VLWH�GLUHFWHG�GHOLYHU\�OLSRVRPHV�WR�EUDLQ�WXPRU��0DWHULDOV�DQG�
PHWKRGV��:H�XVHG�KLJK�DI¿QLW\�PRQRFORQDO�DQWLERGLHV�DJDLQVW�QDWLYH�IRUP�
RI� 9(*)� WKDW� ZDV� REWDLQHG� SUHYLRXVO\�� 6WHDOWK� OLSRVRPHV� FRQMXJDWHG�
ZLWK�PRQRFORQDO� DQWLERGLHV�DJDLQVW�9(*)�ZHUH�SUHSDUHG�E\�PHWKRG�RI�
.DPSV�HW�DO��DQG�PRGL¿HG�DFFRUGLQJ�WR�WKH�SXUSRVHV�RI�JLYHQ�H[SHULPHQW��
/LSRVRPHV�ZHUH�LQMHFWHG�LQWR�WKH�IHPRUDO�YHLQV�DQ����GD\�H[SHULPHQWDO�&��
JOLRPD�DW�����PO�����PRO�SKRVSKDWLG\OFKROLQH�������PRO�FKROHVWHURO�������
QPRO�DQWLERGLHV�SHU�DQLPDO���5HVXOWV��,Q�WKH�SUHVHQW�VWXG\�ZH�V\QWKHVL]HG�
3(*\ODWHG�OLSRVRPHV�FRQMXJDWHG�ZLWK�PRQRFORQDO�DQWL�9(*)�DQWLERGLHV��
9(*)�WDUJHWHG� OLSRVRPHV� KDG� D� QDUURZ� SDUWLFOH� VL]H� GLVWULEXWLRQ� DQG�
KLJK� GLVSHUVLRQ� VWDELOLW\�� $I¿QLW\� RI� FRQMXJDWHG� DQWL�9(*)� ZDV� ����
RI� LQLWLDO��:H�KDYH� GHYHORSHG� DQWL�9(*)� OLSRVRPHV�ZKLFK�ZHUH� KLJKO\�
VSHFL¿F�IRU�9(*)�SRVLWLYH�WXPRUV�FHOOV�LQ�YLWUR�DQG�LQ�YLYR��([SHULPHQWV�
RQ�LQWUDFUDQLDO�UDW�&��PRGHO�VKRZHG�WKDW�LQWUDYHQLRXV�LQMHFWHG�DQWL�9(*)�
OLSRVRPHV� KLJKO\� VSHFL¿F� DFFXPXODWHG� LQ� PDOLJQDQW� WXPRU� DQG� ZHUH�
WDNHQ�XS�E\�JOLRPD�FHOOV��&RQFOXVLRQ��7KXV��WKH�KLJKO\�VSHFL¿F�WDUJHWLQJ�
DQWLERGLHV� FDQ� VLJQL¿FDQWO\� LQFUHDVH� WKH� HI¿FLHQF\� RI� GHOLYHU\� DQG�
GLVWULEXWLRQ�QDQRFDUULHUV�LQ�WXPRUV��ZKLFK�RYHUH[SUHVV�9(*)�

ȼɕȾȿɅȿɇɂȿ�ɂ�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�
ɏɂɆɂɈɊȿɁɂɋɌȿɇɌɇɕɏ�ɄɅȿɌɈɄ�ȻɈɄɈȼɈɃ�ɉɈɉɍɅəɐɂɂ�
ɇɂɁɄɈȾɂɎɎȿɊȿɇɐɂɊɈȼȺɇɇɈɃ�ȽɅɂɈɆɕ�&�
ɋ�Ⱥ��ɑɟɪɟɩɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȼ�ɉ��Ȼɚɤɥɚɭɲɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɢɡɤɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɟ� ɨɩɭɯɨɥɢ� ɦɨɡɝɚ� ±�
ɦɭɥɶɬɢɮɨɪɦɧɚɹ� ɝɥɢɨɛɥɚɫɬɨɦɚ� �*OLREODVWRPD� PXOWLIRUPH�� *%0���
ɚɧɚɩɥɚɫɬɢɱɟɫɤɚɹ� ɚɫɬɪɨɰɢɬɨɦɚ� ɢ� ɦɟɞɭɥɥɨɛɥɚɫɬɨɦɚ� ±� ɹɜɥɹɸɬɫɹ�
ɧɚɢɛɨɥɟɟ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɢɡ�ɧɟɣɪɨɷɩɢɬɟɥɢɚɥɶɧɵɯ�ɨɩɭɯɨɥɟɣ��JUDGH�
,9�ɩɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ȼɈɁ���*%0�±�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɸɳɚɹɫɹ�
ɩɟɪɜɢɱɧɚɹ�ɨɩɭɯɨɥɶ�ɦɨɡɝɚ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ�ɧɚɢɯɭɞɲɢɦ�ɩɪɨɝɧɨɡɨɦ�
�ɥɟɬɚɥɶɧɨɫɬɶ�ɩɪɢɛɥɢɠɚɟɬɫɹ�ɤ�������ɫɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ�
ɩɨɫɥɟ�ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ�ɫɨɫɬɚɜɥɹɟɬ����ɦɟɫɹɰɟɜ���ɋɭɳɟɫɬɜɭɸɳɢɟ�
ɦɟɬɨɞɵ� ɬɟɪɚɩɢɢ� �ɪɟɡɟɤɰɢɹ� ɨɩɭɯɨɥɢ�� ɨɛɥɭɱɟɧɢɟ�� ɯɢɦɢɨɬɟɪɚɩɢɹ��� ɤɚɤ�
ɩɪɚɜɢɥɨ��ɦɚɥɨɷɮɮɟɤɬɢɜɧɵ�ɢ�ɧɟ�ɫɩɨɫɨɛɧɵ�ɩɪɟɨɞɨɥɟɬɶ�ɛɢɨɥɨɝɢɱɟɫɤɢɟ�
ɮɚɤɬɨɪɵ�� ɥɟɠɚɳɢɟ� ɜ� ɨɫɧɨɜɟ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ� *%0�� Ɉɞɧɢɦ� ɢɡ�
ɮɚɤɬɨɪɨɜ�� ɨɩɪɟɞɟɥɹɸɳɢɯ� ɭɫɬɨɣɱɢɜɨɫɬɶ� *%0�� ɹɜɥɹɟɬɫɹ� ɧɚɥɢɱɢɟ�
ɫɭɛɩɨɩɭɥɹɰɢɢ� ɭɫɬɨɣɱɢɜɵɯ� ɤ� ɯɢɦɢɨɩɪɟɩɚɪɚɬɚɦ� ɢ� ɥɭɱɟɜɨɣ� ɬɟɪɚɩɢɢ�
ɤɥɟɬɨɤ�� ɗɤɫɩɪɟɫɫɢɹ� ɝɟɧɨɜ� ɦɭɥɶɬɢɥɟɤɚɪɫɬɜɟɧɧɨɣ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ�
EFUS���$%&*����PGU���3�JS��ɩɨɡɜɨɥɹɟɬ�ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɵɦ�ɤɥɟɬɤɚɦ�
©ɜɵɤɚɱɢɜɚɬɶª� ɷɤɡɨɝɟɧɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɰɢɬɨɫɬɚɬɢɱɟɫɤɢɟ�
ɩɪɟɩɚɪɚɬɵ�ɢ�ɜɢɬɚɥɶɧɵɟ�ɤɪɚɫɢɬɟɥɢ��ɬɚɤɢɟ�ɤɚɤ�'\H�&\FOH�9LROHW��'&9���
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɮɨɪɦɢɪɭɟɬɫɹ� ɬɚɤ� ɧɚɡɵɜɚɟɦɚɹ� ©ɛɨɤɨɜɚɹ� ɩɨɩɭɥɹɰɢɹª�
�VLGH�SRSXODWLRQ��63���ɧɢɡɤɨ�ɮɥɭɨɪɟɫɰɢɪɭɸɳɢɟ�ɤɥɟɬɤɢ�ɤɨɬɨɪɨɣ�ɦɨɝɭɬ�
ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧɵ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɬɨɱɧɨɣ� ɰɢɬɨɦɟɬɪɢɢ�� ɂɡɭɱɟɧɢɟ�
ɤɥɟɬɨɤ�ɛɨɤɨɜɨɣ�ɩɨɩɭɥɹɰɢɢ�ɦɨɠɟɬ�ɩɨɦɨɱɶ�ɜ�ɨɩɪɟɞɟɥɟɧɢɢ�ɦɟɯɚɧɢɡɦɚ�
ɬɭɦɨɪɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɤ� ɯɢɦɢɨɬɟɪɚɩɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɨɛɨɝɚɬɢɬɶ� ɛɨɤɨɜɭɸ� ɩɨɩɭɥɹɰɢɸ� ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɵɯ� ɤɥɟɬɨɤ� ɝɥɢɨɦɵ�

&�� ɢ� ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɟɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ� ɧɚ� ɤɭɥɶɬɭɪɟ� ɤɥɟɬɨɤ� ɝɥɢɨɦɵ�&���ȼɟɞɟɧɢɟ� ɤɭɥɶɬɭɪɵ�
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɧɚ� ɪɨɫɬɨɜɨɣ� ɫɪɟɞɟ� '0(0� ɫ� ��� *OXWDPD[�� ���
ɚɧɬɢɛɢɨɬɢɤɨɦ�ɚɧɬɢɦɢɤɨɬɢɤɨɦ� �ɩɟɧɢɰɢɥɥɢɧ�� ɫɬɪɟɩɬɨɦɢɰɢɧ��
ɮɭɧɝɢɡɨɧ�������)%6��ȼɵɞɟɥɟɧɢɟ�ɤɥɟɬɨɤ�ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɫ�ɩɨɦɨɳɶɸ�
ɤɥɟɬɨɱɧɨɝɨ� ɫɨɪɬɟɪɚ� %HFNPDQ� 0R)OR� ;'3�� ɐɢɬɨɬɨɤɫɢɱɧɨɫɬɶ�
ɰɢɫɩɥɚɬɢɧɚ� ɨɰɟɧɢɜɚɥɚɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� 077�ɬɟɫɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɋ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɚ� ɤɥɟɬɨɱɧɨɣ� ɫɨɪɬɢɪɨɜɤɢ� ɭɞɚɥɨɫɶ� ɨɛɨɝɚɬɢɬɶ�
ɩɨɩɭɥɹɰɢɸ� ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɵɯ� ɤɥɟɬɨɤ� ɞɨ� ������� Ʉɭɥɶɬɭɪɚ��
ɨɛɨɝɚɳɟɧɧɚɹ� ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɵɦɢ� ɤɥɟɬɤɚɦɢ� ɛɨɤɨɜɨɣ� ɩɨɩɭɥɹɰɢɢ��
ɢɫɫɥɟɞɨɜɚɧɚ� ɧɚ� ɩɪɟɞɦɟɬ� ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɤ� ɰɢɫɩɥɚɬɢɧɭ��
ɂɡɭɱɟɧɚ� ɞɢɧɚɦɢɤɚ� ɢɡɦɟɧɟɧɢɹ� ɩɪɨɰɟɧɬɚ� ɤɥɟɬɨɤ� ɛɨɤɨɜɨɣ� ɩɨɩɭɥɹɰɢɢ�
ɜ� ɨɛɨɝɚɳɟɧɧɨɣ� ɤɭɥɶɬɭɪɟ� ɤɥɟɬɨɤ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɥɢɨɦɵ� &��
ɤɪɵɫɵ�� ɂɡɭɱɟɧɚ� ɫɩɨɫɨɛɧɨɫɬɶ� ɨɬɫɨɪɬɢɪɨɜɚɧɧɵɯ� ɤɥɟɬɨɤ� ɧɟ� ɛɨɤɨɜɨɣ�
ɩɨɩɭɥɹɰɢɢ� ɞɚɜɚɬɶ� ɤɥɟɬɤɢ� ɛɨɤɨɜɨɣ� ɩɨɩɭɥɹɰɢɢ�� ȼɵɜɨɞɵ�� Ʉɭɥɶɬɭɪɚ��
ɨɛɨɝɚɳɟɧɧɚɹ� ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɵɦɢ� ɤɥɟɬɤɚɦɢ� ɛɨɤɨɜɨɣ� ɩɨɩɭɥɹɰɢɢ��
ɛɨɥɟɟ�ɪɟɡɢɫɬɟɧɬɧɚ�ɤ�ɰɢɫɩɥɚɬɢɧɭ��ɱɟɦ�ɧɟɨɛɨɝɚɳɟɧɧɚɹ�ɤɭɥɶɬɭɪɚ�ɤɥɟɬɨɤ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɝɥɢɨɦɵ�&��ɤɪɵɫɵ��ɉɪɨɰɟɧɬ�ɤɥɟɬɨɤ�ɨɛɨɝɚɳɟɧɧɨɣ�
ɛɨɤɨɜɨɣ� ɩɨɩɭɥɹɰɢɢ� ɤɭɥɶɬɭɪɵ� ɝɥɢɨɦɵ� &�� ɞɨɫɬɢɝɚɟɬ� ɧɚɱɚɥɶɧɨɝɨ�
ɭɪɨɜɧɹ�ɩɨɫɥɟ�ɱɟɬɜɟɪɬɨɝɨ�ɩɚɫɫɚɠɚ�����ɞɧɟɣ���Ɉɬɫɨɪɬɢɪɨɜɚɧɧɵɟ�ɤɥɟɬɤɢ�
ɧɟ�ɛɨɤɨɜɨɣ�ɩɨɩɭɥɹɰɢɢ�ɫɩɨɫɨɛɧɵ�ɞɚɜɚɬɶ�ɤɥɟɬɤɢ�ɛɨɤɨɜɨɣ�ɩɨɩɭɥɹɰɢɢ�
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,QWURGXFWLRQ�� +LJK�JUDGH� WXPRUV� RI� WKH� EUDLQ�� JOLREODVWRPD� PXOWLIRUPH�
�*%0��� DQDSODVWLF� DVWURF\WRPD� DQG� PHGXOOREODVWRPD� DUH� WKH� PRVW�
PDOLJQDQW� RI� QHXURHSLWKHOLDO� WXPRUV� �JUDGH� ,9� DFFRUGLQJ� WR� :+2�
FODVVL¿FDWLRQ��� *%0� LV� WKH� PRVW� FRPPRQ� SULPDU\� EUDLQ� WXPRU��
FKDUDFWHUL]HG�E\� WKH�ZRUVW� SURJQRVLV� �PRUWDOLW\� UDWH� FORVH� WR� ������ WKH�
DYHUDJH� OLIH�H[SHFWDQF\�DIWHU�GLDJQRVLV� LV����PRQWKV���([LVWLQJ�PHWKRGV�
RI�WUHDWPHQW��UHVHFWLRQ��UDGLDWLRQ��FKHPRWKHUDS\���DV�D�UXOH��DUH�LQHIIHFWLYH�
DQG�DUHQ¶W�DEOH�WR�RYHUFRPH�WKH�ELRORJLFDO�IDFWRUV�WKDW�XQGHUOLH�PDOLJQDQW�
*%0��2QH� RI� WKH� IDFWRUV� GHWHUPLQLQJ� WKH� VWDELOLW\� RI� WKH�*%0�� LV� WKH�
SUHVHQFH�RI�VXESRSXODWLRQV�RI�FHOOV��ZKLFK�DUH�UHVLVWDQW�WR�FKHPRWKHUDSHXWLF�
GUXJV� DQG� UDGLDWLRQ� WKHUDS\�� ([SUHVVLRQ� RI� PXOWLGUXJ� UHVLVWDQFH� JHQHV�
EFUS���$%&*���DQG�PGU���3�JS��DOORZV�FKHPRUHVLVWDQW�FHOOV�WR�³HIÀX[´�
YLWDO� VWDLQ� VXFK� DV� '\H� &\FOH� 9LROHW� �'&9��� 7KLV� FRQWULEXWHV� WR� IRUP�
WKH� VR�FDOOHG� ³6LGH� SRSXODWLRQ´� �63��� ZKHUH� ORZ�ÀXRUHVFLQJ� FHOOV� FDQ�
EH� LGHQWL¿HG�E\�ÀRZ�F\WRPHWU\��6WXG\�RI�VLGH�SRSXODWLRQ�FHOOV�FDQ�KHOS�
WR� GHWHUPLQH� PHFKDQLVPV� RI� FKHPRUHVLVWDQFH�� $LP�� 7KH� JRDO� RI� WKH�
LQYHVWLJDWLRQ�ZDV�WR�HQULFK�VLGH�SRSXODWLRQ�FKHPRUHVLVWDQW�FHOOV�RI�KLJK�
JUDGH�JOLRPD�&��DQG� WR� FKDUDFWHUL]H� WKHP��0DWHULDOV� DQG�PHWKRGV��7KH�
VWXG\�ZDV� SHUIRUPHG� RQ� FHOO� FXOWXUH� JOLRPD�&���&HOOV�ZHUH� FXOWXUHG� LQ�
JURZWK�PHGLXP�'0(0��VXSSOHPHQWHG�ZLWK�����)%6�����*OXWDPD[�����
DQWLELRWLFV��,VRODWLRQ�RI�FHOOV�ZDV�FDUULHG�RXW�XVLQJ�D�FHOO�VRUWHU�%HFNPDQ�
0R)OR� ;'3�� &\WRWR[LFLW\� RI� FLVSODWLQ� ZDV� DVVHVVHG� E\� 077�WHVW��
5HVXOWV��8VLQJ�WKH�PHWKRG�RI�FHOO�VRUWLQJ�ZH�KDYH�HQULFKHG�SRSXODWLRQ�RI�
FKHPRUHVLVWDQW�FHOOV�WR��������&XOWXUH��HQULFKHG�E\�FKHPRUHVLVWDQW�FHOOV��
ZDV�VWXGLHG�IRU�FKHPRUHVLVWDQFH�WR�FLVSODWLQ��7KH�G\QDPLFV�RI�FKDQJHV�LQ�
WKH�SHUFHQWDJH�RI�WKH�VLGH�SRSXODWLRQ�FHOOV�DQG�WKH�DELOLW\�RI�VRUWHG�QRQ�VLGH�
SRSXODWLRQ�FHOOV�WR�JLYH�WKH�VLGH�SRSXODWLRQ�FHOOV�ZHUH�VWXGLHG��&RQFOXVLRQ��
&XOWXUH��HQULFKHG�E\�VLGH�SRSXODWLRQ�FKHPRUHVLVWDQW�FHOOV�LV�PRUH�UHVLVWDQW�
WR� FLVSODWLQ� WKDQ� VLPSOH� &�� JOLRPD� FHOO� FXOWXUH�� 3HUFHQWDJH� RI� WKH� VLGH�
SRSXODWLRQ� FHOOV� UHDFKHV� WKH� LQLWLDO� OHYHO� DIWHU� WKH� IRXUWK� FXOWLYDWLRQ� ����
GD\V���6RUWHG�QRQ�VLGH�SRSXODWLRQ�FHOOV�DUH�DEOH�WR�JLYH�WKH�VLGH�SRSXODWLRQ�
FHOOV�

ɗɅȿɄɌɊɈɋɌȺɌɂɑȿɋɄɂɃ�ɄɈɆɉɅȿɄɋ�ɆȺȽɇɂɌɇɕɏ�
ɇȺɇɈɑȺɋɌɂɐ�ɈɄɋɂȾȺ�ɀȿɅȿɁȺ�ɋ�ȾɈɄɋɈɊɍȻɂɐɂɇɈɆ�
ȾɅə�ɌȿɊȺɉɂɂ�ɂ�ȾɂȺȽɇɈɋɌɂɄɂ�ɈɇɄɈɅɈȽɂɑȿɋɄɂɏ�
ɁȺȻɈɅȿȼȺɇɂɃ
Ⱥ�ɋ�� ɋɟɦɤɢɧɚ��Ɇ�Ⱥ��Ⱥɛɚɤɭɦɨɜ��ɇ�Ɏ�� Ƚɪɢɧɟɧɤɨ�� ȼ�ɉ�� ɑɟɯɨɧɢɧ��Ⱥ�ȼ��
Ʉɚɛɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɚɤɚɞ��ɊȺɆɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɉ��ɑɟɯɨɧɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ���� ɥɟɬ� ɩɨ� ɭɪɨɜɧɸ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ�
ɫɦɟɪɬɧɨɫɬɢ� ɜ� ɦɢɪɟ� ɨɧɤɨɩɚɬɨɥɨɝɢɹ� ɩɟɪɟɦɟɫɬɢɥɚɫɶ� ɫ� ɞɟɫɹɬɨɝɨ�
ɦɟɫɬɚ� ɧɚ� ɜɬɨɪɨɟ�� ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɨɛɥɚɫɬɢ� ɪɚɧɧɟɣ�
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ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɷɮɮɟɤɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�
ɹɜɥɹɸɬɫɹ� ɤɪɚɣɧɟ� ɚɤɬɭɚɥɶɧɵɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɨɡɞɚɧɢɟ�
ɧɚɧɨɤɨɧɫɬɪɭɤɰɢɢ� ɧɚ� ɨɫɧɨɜɟ� ɦɚɝɧɢɬɧɵɯ� ɧɚɧɨɱɚɫɬɢɰ� �Ɇɇɑ�� ɨɤɫɢɞɚ�
ɠɟɥɟɡɚ�� ɩɨɤɪɵɬɵɯ� ɨɛɨɥɨɱɤɨɣ� ɢɡ� ɛɵɱɶɟɝɨ� ɫɵɜɨɪɨɬɨɱɧɨɝɨ� ɚɥɶɛɭɦɢɧɚ�
�ȻɋȺ��ɢ�ɩɨɥɢɷɬɢɥɟɧɝɥɢɤɨɥɹ��ɉɗȽ���ɢ�ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɝɨ�ɩɪɟɩɚɪɚɬɚ�
ɞɨɤɫɨɪɭɛɢɰɢɧɚ� �Ⱦɨɤɫ�� ɞɥɹ� ɞɨɫɬɚɜɤɢ� ɥɟɤɚɪɫɬɜɚ� ɜ� ɨɩɭɯɨɥɶ� ɢ� ɟɟ�
ɜɢɡɭɚɥɢɡɚɰɢɢ� ɦɟɬɨɞɨɦ� ɦɚɝɧɢɬɧɨ�ɪɟɡɨɧɚɧɫɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� �ɆɊɌ���
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɯɨɞɟ� ɝɟɥɶ�ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ� ɨɱɢɫɬɤɢ�Ɇɇɑ��
ɩɨɤɪɵɬɵɯ� ȻɋȺ�� ɩɪɨɢɡɜɨɞɢɥɢ� ɜɵɞɟɥɟɧɢɟ� ɞɜɭɯ� ɮɪɚɤɰɢɣ� ɱɚɫɬɢɰ�
ɪɚɡɧɨɝɨ�ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɞɢɚɦɟɬɪɚ�������ɢ������ɧɦ���Ⱦɚɥɶɧɟɣɲɚɹ�
ɦɨɞɢɮɢɤɚɰɢɹ� ɧɚɧɨɱɚɫɬɢɰ� ɫɨɫɬɨɹɥɚ� ɜ� ɩɨɤɪɵɬɢɢ� ɢɯ� ɦɨɥɟɤɭɥɚɦɢ�
ɉɗȽ�� Ɇɚɝɧɢɬɧɵɟ� ɫɜɨɣɫɬɜɚ� ɩɨɥɭɱɟɧɧɵɯ� Ɇɇɑ� ɢɫɫɥɟɞɨɜɚɥɢ� ɧɚ� ɆɊ�
ɬɨɦɨɝɪɚɮɟ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɪɚɡɦɟɪɨɜ� ɤɨɦɩɥɟɤɫɨɜ�� ɨɛɪɚɡɭɸɳɢɯɫɹ� ɩɪɢ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� Ⱦɨɤɫ� ɫ� ɨɛɨɥɨɱɤɨɣ� ɩɨɥɭɱɟɧɧɵɯ� Ɇɇɑ�� ɩɪɨɜɨɞɢɥɢ�
ɦɟɬɨɞɨɦ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ�� ɉɪɨɰɟɫɫ� ɜɵɫɜɨɛɨɠɞɟɧɢɹ�
ɥɟɤɚɪɫɬɜɚ�ɫ�Ɇɇɑ�ɢɫɫɥɟɞɨɜɚɥɢ�ɩɪɢ�ɪɚɡɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɪɇ��Ⱦɥɹ�ɨɰɟɧɤɢ�
ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ�ɛɵɥɢ�ɜɵɛɪɚɧɵ�ɥɢɧɢɢ�ɤɥɟɬɨɤ�+(.�ɢ�&���Ɋɟɡɭɥɶɬɚɬɵ��
Ɂɧɚɱɟɧɢɟ�Ɍ��ɪɟɥɚɤɫɢɜɧɨɫɬɢ�ɤɪɭɩɧɵɯ�Ɇɇɑ�ɨɤɚɡɚɥɚɫɶ�ɜɵɲɟ��ɨɞɧɚɤɨ�ɨɧɢ�
ɨɛɪɚɡɭɸɬ�ɚɝɪɟɝɚɬɵ��ɉɪɢ�ɫɨɞɟɪɠɚɧɢɢ�Ⱦɨɤɫ�ɛɨɥɟɟ����ɦɚɫɫ����ɜ�ɫɨɫɬɚɜɟ�
ɤɨɦɩɥɟɤɫɚ� ɫ� Ɇɇɑ� ɩɪɨɢɫɯɨɞɢɬ� ɩɨɬɟɪɹ� ɤɨɥɥɨɢɞɧɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ�
ɫɢɫɬɟɦɵ�� Ⱦɨɥɹ� ɜɵɫɜɨɛɨɞɢɜɲɟɝɨɫɹ� ɫ�Ɇɇɑ� ɥɟɤɚɪɫɬɜɚ� ɧɟ� ɩɪɟɜɵɲɚɟɬ�
���� ɩɪɢ� ɚɧɚɥɢɡɟ� ɜ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ�� ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ�
ɡɧɚɱɟɧɢɣ� ɪ+� ɞɨ� ���� ɢ� ���� ɜɵɫɜɨɛɨɠɞɟɧɢɟ� ɫɨɫɬɚɜɢɥɨ� ��� ɢ� ����
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ȼ�ɷɤɫɩɟɪɢɦɟɧɬɚɯ�ɩɨ�ɨɰɟɧɤɟ�ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ�Ɇɇɑ�
ɫ�Ⱦɨɤɫ�ɨɤɚɡɚɥɢɫɶ�ɬɨɤɫɢɱɧɟɟ�ɫɜɨɛɨɞɧɨɝɨ�ɥɟɤɚɪɫɬɜɚ�ɞɥɹ�ɥɢɧɢɢ�ɤɥɟɬɨɤ�
ɋ��� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɞɥɹ� ɥɢɧɢɢ� ɤɥɟɬɨɤ� ɇȿɄ� ɩɨɥɭɱɟɧɧɵɟ� ɤɨɦɩɥɟɤɫɵ�
ɧɟ� ɨɬɥɢɱɚɸɬɫɹ� ɩɨ� ɫɜɨɟɣ� ɬɨɤɫɢɱɧɨɫɬɢ� ɨɬ� ɞɨɤɫɨɪɭɛɢɰɢɧɚ�� ȼɵɜɨɞɵ��
Ȼɵɥ�ɩɨɥɭɱɟɧ�ɤɨɦɩɥɟɤɫ�Ɇɇɑ�ɫ�Ⱦɨɤɫ��ɹɜɥɹɸɳɢɣɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�ɜ�
ɤɚɱɟɫɬɜɟ�ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɝɨ�ɩɪɟɩɚɪɚɬɚ�ɢ�ɆɊɌ�ɤɨɧɬɪɚɫɬɧɨɝɨ�ɚɝɟɧɬɚ��
Ɋɚɛɨɬɚ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� ɩɪɨɟɤɬɚ� ɊɎɎɂ� ʋ������
������ɢ�ɝɪɚɧɬɚ�ɊɎ���*�����������

(/(&75267$7,&�&203/(;�2)�,521�2;,'(�0$*1(7,&�
1$123$57,&/(6�:,7+�'2;258%,&,1�)25�&$1&(5�
,0$*,1*�$1'�',$*1267,&6
$�6�� 6HPNLQD�� 0�$�� $EDNXPRY�� 1�3�� *ULQHQNR�� 9�3�� &KHNKRQLQ�� $�9��
.DEDQRY
6FLHQWL¿F�$GYLVRU�±�$FDG��RI�5$06��'0HG6FL��3URI��9�3��&KHNKRQLQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH� ODVW� ���� \HDUV� FDQFHU� GLVHDVH� KDYH�PRYHG� IURP� WHQWK�
SODFH� WR� VHFRQG� RQ� PRUWDOLW\� DQG� PRUELGLW\�� ,Q� WKLV� FRQQHFWLRQ� DQ\�
LQYHVWLJDWLRQV�LQ�WKH�¿HOG�RI�HDUO\�FDQFHU�GLDJQRVWLF�DQG�HIIHFWLYH�WKHUDS\�
LV� H[WUHPHO\� UHOHYDQW�� $LP�� 3UHSDUDWLRQ� RI� QDQRIRUPXODWLRQV�� ZKLFK�
FRQVLVWV�RI�LURQ�R[LGH�PDJQHWLF�QDQRSDUWLFOHV��013��DQG�DQWLFDQFHU�GUXJ�
GR[RUXELFLQ��'R[���7KHVH�013�KDYH�GXDO�IXQFWLRQDO�FKDUDFWHULVWLFV��GUXJ�
GHOLYHU\�DQG�FDQFHU�FHOO�LPDJLQJ�E\�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,���
,Q�RXU�ZRUN�ZH�XVHG�013�FRDWHG�ZLWK�VKHOOV�RI�ERYLQH�VHUXP�DOEXPLQ�
�%6$�� DQG� SRO\HWK\OHQHJO\FRO� �3(*��� 0DWHULDOV� DQG� PHWKRGV�� 'XULQJ�
WKH� SXUL¿FDWLRQ� E\� JHO� ¿OWUDWLRQ�013�� FRDWHG� E\� %6$�� ZH� H[WUDFW� WZR�
IUDFWLRQV� RI�013��ZKLFK� GLIIHUV� LQ� VL]H� ������ ɢ� ����� QP�� DQG� SURWHLQ�
FRQWDLQLQJ�LQ�WKH�VKHOO��'HULYHG�013�ZLWK�%6$�FRDW�ZDV�FRQMXJDWHG�ZLWK�
3(*�PROHFXOHV��:H�GHWHUPLQHG�WKH�7��UHOD[DWLRQ�WLPH�DQG�WKH�UHOD[LYLW\�
YDOXH� RI� V\QWKHVL]HG�013�E\�PDJQHWLF� UHVRQDQFH� WRPRJUDSK��'R[� KDV�
EHHQ�ORDGHG�RQ�013��FRDWHG�E\�%6$�DQG�3(*��)RUPDWLRQ�RI�HOHFWURVWDWLF�
FRPSOH[HV�ZDV�DQDO\]HG�E\�PHWKRG�RI�G\QDPLF�OLJKW�VFDWWHULQJ��5HOHDVH�RI�
'R[�IURP�WKH�IRUPXODWLRQV�ZLWK�013�ZDV�DQDO\]HG�LQ�GLIIHUHQW�S+�YDOXHV��
5HVXOWV��7�� UHOD[LYLW\�RI�ELJ�013� LV� ODUJHU� WKDQ�RI� VPDOO�QDQRSDUWLFOHV��
%XW� WKH� ELJJHU� QDQRSDUWLFOHV� LQWHQW� WR� IURP� DJJUHJDWHV�� ,W� ZDV� IRXQG��
ZKHQ�'R[�FRQWHQW� LQ� WKH�FRPSOH[�ZLWK�013�UHDFKHV������E\�ZHLJKW���
WKH�LQFUHDVH�RI�FRPSOH[�VL]H�DQG�WKH�FROORLGDO�ZDV�REVHUYHG��7KH�SDUW�RI�
UHOHDVHG�GUXJ�GRHVQ¶W�H[FHHG�����RI�LQLWLDO�'R[�FRQWDLQLQJ�LQ�HOHFWURVWDWLF�
FRPSOH[�XQGHU�SK\VLRORJLFDO�FRQGLWLRQV��$W�S+�YDOXHV�����DQG�����DPRXQW�
RI�UHOHDVHG�'R[�ZDV����DQG�����UHVSHFWLYHO\��&\WRWR[LF�DFWLYLW\�RI�'R[�
ORDGHG�013�RQ�&��FHOO� OLQH�ZDV�KLJKHU� UDWKHU� WKDQ�'R[�ZLWKRXW�013��
,Q� FDVH� RI�+(.�FHOO� OLQH� DFWLYLW\� RI� QDQRIRUPXODWLRQV�ZDV� VLPLODU�ZLWK�
FRPPHUFLDO� GUXJ�� &RQFOXVLRQ�� (OHFWURVWDWLF� FRPSOH[� RI� 'R[� DQG�013�
ZDV�REWDLQHG��7KLV�FRPSOH[�LV�KLJKO\�SHUVSHFWLYH�DV�DQWL�FDQFHU�GUXJ�DQG�
FRQWUDVW�DJHQW�IRU�05,��
:RUN� ZDV� VXSSRUWHG� E\� 515)� SURMHFW� ɊɎɎɂ�ʋ������������ DQG� 5)�
JUDQW���*�����������

ɈȻɊȺɁɈȼȺɇɂȿ�ɎɍɇɄɐɂɈɇȺɅɖɇɈȽɈ�ɋɂɇɐɂɌɂə�ɆȿɀȾɍ�
ɆȿɁȿɇɏɂɆȺɅɖɇɕɆɂ�ɋɌȼɈɅɈȼɕɆɂ�ɄɅȿɌɄȺɆɂ�ɂ�
ɄɅȿɌɄȺɆɂ�ɇɂɁɄɈȾɂɎɎȿɊȿɇɐɂɊɈȼȺɇɇɈɃ�ȽɅɂɈɆɕ�ɋ��
,1�9,752
Ⱥ�ɇ��Ƚɚɛɚɲɜɢɥɢ��ɉ�Ⱥ��Ɇɟɥɶɧɢɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɚɤɚɞ��ɊȺɆɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɉ��ɑɟɯɨɧɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɭɥɶɬɢɮɨɪɦɧɚɹ� ɝɥɢɨɛɥɚɫɬɨɦɚ� ɱɟɥɨɜɟɤɚ� ±� ɧɚɢɛɨɥɟɟ�
ɢɧɜɚɡɢɜɧɚɹ�ɧɢɡɤɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɚɹ�ɨɩɭɯɨɥɶ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ�
ɛɵɫɬɪɵɦ�ɪɨɫɬɨɦ��ȼɫɟ�ɦɟɬɨɞɵ�ɬɟɪɚɩɢɢ��ɯɢɦɢɨɬɟɪɚɩɢɹ��ɪɚɞɢɨɬɟɪɚɩɢɹ��
ɯɢɪɭɪɝɢɱɟɫɤɚɹ�ɪɟɡɟɤɰɢɹ��ɨɤɚɡɵɜɚɸɬɫɹ�ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɦɢ�ɜ�ɥɟɱɟɧɢɢ�
ɝɥɢɨɛɥɚɫɬɨɦɵ��ɋɭɳɟɫɬɜɭɸɬ�ɞɚɧɧɵɟ�ɨ�ɬɨɦ��ɱɬɨ�ɪɚɡɥɢɱɧɵɟ�ɫɬɜɨɥɨɜɵɟ�
ɤɥɟɬɤɢ��ɜɤɥɸɱɚɹ�06&V��ɦɨɝɭɬ�ɢɧɝɢɛɢɪɨɜɚɬɶ�ɪɨɫɬ�ɨɩɭɯɨɥɢ��ɋ�ɞɪɭɝɨɣ�
ɫɬɨɪɨɧɵ�� ɜ� ɧɟɤɨɬɨɪɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɩɨɤɚɡɚɧɚ� ɪɨɥɶ� ɷɬɢɯ� ɤɥɟɬɨɤ� ɜ�
ɢɧɢɰɢɚɰɢɢ�ɨɩɭɯɨɥɟɣ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɷɬɨ��ɧɚ�06&V�ɢ�ɞɪɭɝɢɟ�ɫɬɜɨɥɨɜɵɟ�
ɤɥɟɬɤɢ� ɜɨɡɥɚɝɚɸɬɫɹ� ɛɨɥɶɲɢɟ� ɧɚɞɟɠɞɵ� ɜ� ɩɥɚɧɟ� ɩɟɪɫɩɟɤɬɢɜɵ� ɢɯ�
ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɤɚɱɟɫɬɜɟ� ɤɥɟɬɨɱɧɵɯ� ɜɟɤɬɨɪɨɜ�� ɉɪɟɢɦɭɳɟɫɬɜɨ� ɷɬɨɝɨ�
ɩɨɞɯɨɞɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɦ�� ɫɬɜɨɥɨɜɵɟ� ɤɥɟɬɤɢ� ɬɪɨɩɧɵ� ɤ� ɤɥɟɬɤɚɦ�
ɝɥɢɨɦ� ɢ� ɛɭɞɭɬ� ɫɩɨɫɨɛɧɵ� ɨɛɧɚɪɭɠɢɜɚɬɶ� ɨɬɞɟɥɶɧɵɟ� ɤɥɟɬɤɢ� ɝɥɢɨɦɵ�
ɜ� ɩɚɪɟɧɯɢɦɟ� ɦɨɡɝɚ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� U06&V�� ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɧɵɟ� ɜ�
ɨɩɭɯɨɥɟɜɵɣ� ɨɱɚɝ�� ɧɚɯɨɞɹɬɫɹ� ɜ� ɬɟɫɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ� ɫ� ɤɥɟɬɤɚɦɢ�
ɝɥɢɨɦ�� Ɇɟɯɚɧɢɡɦɵ� ɷɬɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɨɫɬɚɸɬɫɹ� ɧɟɹɫɧɵɦɢ��
ɇɚɢɛɨɥɟɟ� ɩɪɨɫɬɨɣ� ɦɟɬɨɞ�� ɩɨɡɜɨɥɹɸɳɢɣ� ɫɞɟɥɚɬɶ� ɩɟɪɜɵɟ� ɲɚɝɢ� ɜ�
ɩɨɧɢɦɚɧɢɢ�ɷɬɢɯ�ɦɟɯɚɧɢɡɦɨɜ��±�ɫɨɜɦɟɫɬɧɨɟ�ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ�ɤɥɟɬɨɤ�
ɝɥɢɨɦɵ� ɢ� 06&V�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɟɧɢɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ�
ɫɬɜɨɥɨɜɵɯ� ɢ� ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɨɤ� ɩɨɫɪɟɞɫɬɜɨɦ� ɳɟɥɟɜɵɯ� ɤɨɧɬɚɤɬɨɜ�
�ɨɛɪɚɡɨɜɚɧɢɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɢɧɰɢɬɢɹ���Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ȼ�
ɪɚɛɨɬɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɪɵɫ� ɥɢɧɢɢ�:LVWDU� �ɜ� ɜɨɡɪɚɫɬɟ� �±�� ɦɟɫɹɰɟɜ���
ȼɵɞɟɥɟɧɢɟ� ɤɪɚɫɧɨɝɨ� ɤɨɫɬɧɨɝɨ� ɦɨɡɝɚ� ɩɪɨɜɨɞɢɥɢ� ɩɨ� ɦɟɬɨɞɢɤɟ��
ɨɩɢɫɚɧɧɨɣ�0DVVLPLOLDQR�*QHFFKL�DQG�/XLV�*��0HOR�ɫ�ɦɨɞɢɮɢɤɚɰɢɹɦɢ��
Ʉɥɟɬɤɢ� ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ� ɜ� ɪɨɫɬɨɜɨɣ� ɫɪɟɞɟ� 530,� ����� �*LEFR��
ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ɚɧɬɢɛɢɨɬɢɤɨɜ� ɢ� ���� ɷɦɛɪɢɨɧɚɥɶɧɨɣ� ɬɟɥɹɱɶɟɣ�
ɫɵɜɨɪɨɬɤɢ� �%LRZHVW��� ɜɨ� ɜɥɚɠɧɵɯ�ɭɫɥɨɜɢɹɯ�� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ���� �&�
ɢ� ��� ɫɨɞɟɪɠɚɧɢɢ� ɋɈ��� Ⱦɥɹ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� U06&V�
�±�� ɩɚɫɫɚɠɟɣ�� Ɇɟɬɨɞɨɦ� ɩɪɨɬɨɱɧɨɣ� ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ� ɤɥɟɬɤɢ�
ɛɵɥɢ� ɩɪɨɜɟɪɟɧɵ� ɧɚ� ɧɚɥɢɱɢɟ� ɦɚɪɤɟɪɨɜ� &'� ɩɪɨɮɢɥɹ� ɢ� ɨɤɚɡɚɥɢɫɶ�
ɩɨɡɢɬɢɜɧɵɦɢ� ɩɨ� &'����� &'���� &'����� &'��� ɢ� ɧɟɝɚɬɢɜɧɵɦɢ� ɩɨ�
&'����&'����Ʉɥɟɬɤɢ�ɝɥɢɨɦɵ�ɋ��ɤɪɵɫɵ�ɤɭɥɶɬɢɜɢɪɨɜɚɥɢɫɶ�ɜ�ɪɨɫɬɨɜɨɣ�
ɫɪɟɞɟ� '0(0�)��� �*LEFR�� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ɚɧɬɢɛɢɨɬɢɤɨɜ� ɢ� ����
ɷɦɛɪɢɨɧɚɥɶɧɨɣ� ɬɟɥɹɱɶɟɣ� ɫɵɜɨɪɨɬɤɢ� �%LRZHVW��� ɂɦɦɭɧɨɰɢɬɨɯɢɦɢɹ��
ɫ�ɰɟɥɶɸ�ɨɩɪɟɞɟɥɢɬɶ�ɩɪɢɫɭɬɫɬɜɢɟ�ɤɨɧɧɟɤɫɢɧɚ�����&[����ɤɥɟɬɤɢ�ɛɵɥɢ�
ɡɚɮɢɤɫɢɪɨɜɚɧɵ� ��� ɩɚɪɚɮɨɪɦɚɥɶɞɟɝɢɞɨɦ� ���� ɦɢɧ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ�
���ɋ���ɩɟɪɦɟɚɛɢɥɢɡɢɪɨɜɚɧɵ�ɩɪɢ�ɩɨɦɨɳɢ�ɛɭɮɟɪɚ��ɫɨɞɟɪɠɚɳɟɝɨ�3%6�
�������7ZHHQ�����������7ULWRQ�;������������ɫɵɜɨɪɨɬɤɭ�ɤɨɡɵ��Ɂɚɬɟɦ�
ɩɪɨɜɨɞɢɥɢ�ɛɥɨɤɢɪɨɜɚɧɢɟ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ�ɫɜɹɡɵɜɚɧɢɹ�ɫ�ɩɨɦɨɳɶɸ�
ɛɭɮɟɪɚ�� ɫɨɞɟɪɠɚɳɟɝɨ� 3%6� �� ����� ɫɵɜɨɪɨɬɤɭ� ɤɨɡɵ� ���� ɦɢɧ� ɩɪɢ�
ɤɨɦɧɚɬɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ���Ⱦɚɥɟɟ�ɨɛɪɚɡɰɵ�ɢɧɤɭɛɢɪɨɜɚɥɢ�ɫ�ɩɟɪɜɢɱɧɵɦɢ�
ɚɧɬɢɬɟɥɚɦɢ�ɋ[���ɜ�ɫɨɨɬɧɨɲɟɧɢɢ����������ɱ�����ɋ���ɩɨɫɥɟ�ɩɪɨɦɵɜɤɢ�
3%6� ɜɧɨɫɢɥɢ� ɜɬɨɪɢɱɧɵɟ� ɚɧɬɢɬɟɥɚ� DQWLPRXVH�$E�$OH[D����� ���������
�,QYLWURJHQ�� ɢ� ɩɨɜɬɨɪɹɥɢ� ɢɧɤɭɛɢɪɨɜɚɧɢɟ� ��� ɱ�� ���ɋ��� ɇɚɥɢɱɢɟ� &[���
ɜ� ɨɛɪɚɡɰɚɯ� ɤɥɟɬɨɤ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ� ɩɪɢ� ɩɨɦɨɳɢ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ�
ɦɢɤɪɨɫɤɨɩɢɢ�� ɉɟɪɟɧɨɫ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɤɪɚɫɢɬɟɥɹ� ɱɟɪɟɡ� ɳɟɥɟɜɵɟ�
ɤɨɧɬɚɤɬɵ�� ɤɥɟɬɤɢ�ɞɨɧɨɪɵ� �U06&� ɢ� &��� ɢɧɤɭɛɢɪɨɜɚɥɢ� ɫ� �� ɦɤɆ�
ɪɚɫɬɜɨɪɨɦ�ɋDOFHLQ�$0����ɦɢɧ�ɩɪɢ����ɋ�ɜɨ�ɜɥɚɠɧɨɣ�ɚɬɦɨɫɮɟɪɟ�ɫ����
ɋɈ��� Ɂɚɬɟɦ� ɫɪɟɞɭ� ɫ�&DOFHLQ�$0�ɭɞɚɥɹɥɢ�� ɤɥɟɬɤɢ� ɩɪɨɦɵɜɚɥɢ� �� ɪɚɡɚ��
ɩɨɫɥɟ�ɱɟɝɨ�ɢɧɤɭɛɢɪɨɜɚɥɢ�F�'LO����ɦɢɧ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ����ɋ��ɉɨɫɥɟ�
ɤɨɢɧɤɭɛɚɰɢɢ�ɩɟɪɟɧɨɫ�ɤɪɚɫɢɬɟɥɹ�ɨɬ�ɞɨɧɨɪɫɤɢɯ�ɤɥɟɬɨɤ�ɤ�ɪɟɰɢɩɢɟɧɬɧɵɦ�
ɮɢɤɫɢɪɨɜɚɥɢ� ɧɚ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɦ� ɦɢɤɪɨɫɤɨɩɟ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɂɦɦɭɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ�ɚɧɚɥɢɡ�ɞɟɦɨɧɫɬɪɢɪɭɟɬ�ɧɚɥɢɱɢɟ�ɷɤɫɩɪɟɫɫɢɢ�
&[��� U06&V�� ɉɟɪɟɧɨɫ� ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ� ɤɪɚɫɢɬɟɥɹ� ɱɟɪɟɡ� ɳɟɥɟɜɵɟ�
ɤɨɧɬɚɤɬɵ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɫɹ�� ��� ɨɬ� ɫɬɜɨɥɨɜɵɯ� ɤɥɟɬɨɤ� ɤ� ɨɩɭɯɨɥɟɜɵɦ��
��� ɨɬ� ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɨɤ� ɤ� ɫɬɜɨɥɨɜɵɦ�� ��� ɦɟɠɞɭ� ɨɩɭɯɨɥɟɜɵɦɢ�
ɤɥɟɬɤɚɦɢ�����ɦɟɠɞɭ�ɫɬɜɨɥɨɜɵɦɢ�ɤɥɟɬɤɚɦɢ��ȼɪɟɦɹ�ɢɧɤɭɛɚɰɢɢ�ɤɥɟɬɨɤ�
ɞɨɧɨɪɨɜ� ɫ� ɤɥɟɬɤɚɦɢ�ɪɟɰɢɩɢɟɧɬɚɦɢ� ɫɨɫɬɚɜɥɹɥɨ� �� ɱ�� ȼɵɜɨɞɵ�� Ȼɵɥɨ�
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ�� ɱɬɨ� ɤɚɤ� ɦɟɡɟɧɯɢɦɚɥɶɧɵɟ� ɫɬɜɨɥɨɜɵɟ� ɤɥɟɬɤɢ��
ɜɵɞɟɥɟɧɧɵɟ� ɢɡ� ɤɪɚɫɧɨɝɨ� ɤɨɫɬɧɨɝɨ� ɦɨɡɝɚ� ɤɪɵɫɵ�� ɬɚɤ� ɢ� ɤɥɟɬɤɢ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɝɥɢɨɦɵ�ɋ��ɤɪɵɫɵ�ɷɤɫɩɪɟɫɫɢɪɭɸɬ�ɤɨɧɧɟɤɫɢɧ����ɢ�
ɱɬɨ�ɷɬɢ�ɤɥɟɬɤɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɩɨɫɪɟɞɫɬɜɨɦ�ɳɟɥɟɜɵɯ�
ɤɨɧɬɚɤɬɨɜ�� ȼ� ɷɤɫɩɟɪɢɦɟɧɬɚɯ� ɩɨ� ɩɟɪɟɧɨɫɭ� ɤɪɚɫɢɬɟɥɹ� �FDOFHLQ�$0��
ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɤɪɚɫɢɬɟɥɶ� ɩɟɪɟɧɨɫɢɬɫɹ� ɤɚɤ� ɨɬ� ɨɩɭɯɨɥɟɜɵɯ� ɤɥɟɬɨɤ� ɤ�
ɫɬɜɨɥɨɜɵɦ��ɬɚɤ�ɢ�ɨɬ�ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ�ɤ�ɨɩɭɯɨɥɟɜɵɦ��ɢ��ɤɪɨɦɟ�ɬɨɝɨ��
ɩɟɪɟɧɨɫ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɝɨɦɨɤɭɥɶɬɭɪɟ�ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ�
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)81&7,21$/�6<1&<7,80�)250$7,21�%(7:((1�
0(6(1&+<0$/�67(0�&(//6�$1'�/2:�',))(5(17,$7('�
*/,20$�&��&(//6�,1�9,752
$�1��*DEDVKYLOL��3�$��0HOQLNRY
6FLHQWL¿F�$GYLVRU�±�$FDG��RI�5$06��'0HG6FL��3URI��9�3��&KHNKRQLQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� *OLREODVWRPD� PXOWLIRUPH� �*%0�� LV� WKH� PRVW� PDOLJQDQW�
SULPDU\�EUDLQ� WXPRU�� FKDUDFWHUL]HG�E\� IDVW� JURZWK��([LVWLQJ�PHWKRGV�RI�
WUHDWPHQW� �UHVHFWLRQ�� UDGLDWLRQ�� FKHPRWKHUDS\��� DV� D� UXOH�� DUH� LQHIIHFWLYH�
LQ�WKH�WUHDWPHQW�RI�*%0��,Q�H[SHULPHQWDO�V\VWHPV�LW�KDV�EHHQ�VKRZQ�WKDW�
YDULRXV�VWHP�FHOOV�LQFOXGLQJ�06&V�PLJKW�LQKLELW�WXPRU�JURZWK��,Q�FRQWUDVW��
RWKHU�VWXGLHV�LQGLFDWH�WKDW�WKH\�PD\�FRQWULEXWH�WR�WXPRU�IRUPDWLRQ��'HVSLWH�
WKHVH�¿QGLQJV��06&�EDVHG�FHOO�WKHUDSLHV�$LP�DW�XWLOL]LQJ�WKHLU�DI¿QLW\�IRU�
GLVHDVHG�DUHDV�DV�FHOOXODU�YHFWRUV��7KH�DGYDQWDJH�RI�WKLV�DSSURDFK�ZRXOG�
EH�WKH�DGPLQLVWUDWLRQ�RI�D�PRWLOH�PXOWLSRWHQW�FHOO� W\SH�LQ�RUGHU� WR� WDUJHW�
VLQJOH�� LQ¿OWUDWLYH� JOLRPD� FHOOV�� (QGRJHQRXVO\� UHFUXLWHG� RU� H[RJHQRXVO\�
DGPLQLVWHUHG�06&V�JHW�LQWR�FORVH�DQG�LQWHQVH�LQWHUDFWLRQ�ZLWK�PDOLJQDQW�
JOLRPD� FHOOV�� 7KH� PHFKQLVPV� RI� WKLV� LQWHUDFWLRQ� UHPDLQV� XQFOHDU�� 7KH�
PRVW�VLPSOH�DSSURDFK�WR�LGHQWLI\�WKLV�PHFKDQLVPV�ZRXOG�EH�D�FR�FXOWXUH�
VHWWLQJ��$LP��7R� VWXG\� VSHFL¿F� FHOOXODU� LQWHUDFWLRQV� EHWZHHQ�06&V� DQG�
JOLRPD�FHOOV�YLD�JDS�MXQFWLRQV�LQ�YLWUR��WKH�IXQFWLRQDO�V\QF\WLXP�IRPDWLRQ���
0DWHULDOV�DQG�PHWKRGV��:RUN�ZDV�SHUIRUPHG�RQ�:LVWDU�UDW�OLQH��DJHG��±��
PRQWKV��� ,VRODWLRQ� ZDV� SHUIRUPHG� DV� GHVFULEHG� 0DVVLPLOLDQR� *QHFFKL�
DQG�/XLV�*��0HOR�ZLWK�PRGL¿FDWLRQV��7KH�FHOOV�ZHUH�FXOWXUHG� LQ�530,�
����� �*LEFR�� VXSSOHPHQWHG�ZLWK� ���� IHWDO� ERYLQH� VHUXP� �%LRZHVW�� DW�
���&�� 2QO\� K06&V� RI� SDVVDJHV� �±�� ZHUH� XVHG� IRU� H[SHULPHQWV�� &HOOV�
ZHUH�FKHFNHG�E\�ÀRZ�F\WRPHWU\�DQG�UHVXOWHG�SRVLWLYH�IRU�&'�����&'����
&'����� &'���� DQG� QHJDWLYH� IRU� &'���� &'���� 7KH� JOLRPD� &�� FHOOV�
ZHUH� JURZQ� LQ� FRPSOHWH� JURZWK� PHGLXP� FRQVLVWLQJ� RI� '0(0�)����
VXSSOHPHQWHG� ZLWK� ���� )%6�� ,PPXQRÀXRUHVFHQFH�� WR� GHWHUPLQH� WKH�
SUHVHQFH�RI�FRQQH[LQ�����&[�����K06&V�DQG�JOLRPD�FHOOV��&���ZHUH�¿[HG�
ZLWK�EXIIHUHG�IRUPDOGHK\GH�������SHUPHDELOL]HG�E\�VXEPHUVLRQ�LQ������
7ULWRQ�;�����LQ�3%6��6DPSOHV�ZHUH�ULQVHG�WKUHH�WLPHV�ZLWK�3%6��EORFNHG�
ZLWK������ERYLQH�VHUXP�DOEXPLQ�LQ�3%6�IRU����PLQ��DQG�LQFXEDWHG�ZLWK�WKH�
UHVSHFWLYH�DI¿QLW\�SXUL¿HG��SULPDU\�DQWLERG\��ɋ[���������IRU���K�����ɋ���
$IWHU� ZDVKLQJ�� VHFRQGDU\� DQWLERG\� DQWLPRXVH� $E� $OH[D����� ���������
�,QYLWURJHQ��ZDV�DGGHG��DQG�VDPSOHV�ZHUH�LQFXEDWHG�IRU���K�DW����ɋ��&HOOV�
ZHUH�REVHUYHG�E\�ÀXRUHVFHQFH�PLFURVFRS\��)OXRUHVFHQW�G\H� WUDQVIHU�YLD�
JDS� MXQFWLRQV�� %ULHÀ\�� U06&V� RU� JOLRPD� FHOOV� ZHUH� LQFXEDWHG� ZLWK� ����
�0�FDOFHLQ�$0��0ROHFXODU�3UREHV��IRU����PLQ��([WUDFHOOXODU�FDOFHLQ�ZDV�
UHPRYHG�E\�WKUHH�ZDVKLQJ�VWHSV��&DOFHLQ�ODEHOHG�FHOOV�ZHUH�WKHQ�LQFXEDWHG�
ZLWK� 'L,� IRU� ��� PLQ� DW� ���ɋ�� $IWHU� FR�LQFXEDWLRQ�� G\H� WUDQVIHU� ZDV�
GRFXPHQWHG� E\� ÀXRUHVFHQFH� PLFURVFRS\�� 5HVXOWV�� ,PPXQRÀXRUHVFHQFH�
VWDLQLQJ�VKRZHG�WKDW�U06&V�H[SUHVV�FRQQH[LQ�����)OXRUHVFHQW�G\H�WUDQVIHU�
YLD�JDS�MXQFWLRQV�ZDV�UHJLVWHUHG����IURP�WXPRU�FHOOV�WR�VWHP�FHOOV�����IURP�
VWHP�FHOOV�WR�WXPRU�FHOOV�����EHWZHHQ�WXPRU�FHOOV�����EHWZHHQ�VWHP�FHOOV��
'\H� WUDQVIHU�ZDV�GHWHFWDEOH� LQ�FR�FXOWLYDWHG�FHOOV�DIWHU���K��&RQFOXVLRQ��
,W�ZDV�GHPRQVWUDWHG�WKDW�PHVHQFK\PDO�VWHP�FHOOV�GHULYHG�IURP�UDW�ERQH�
PDUURZ�DQG� H[SHULPHQWDO� JOLRPD�&�� FHOOV� H[SUHVVLQJ� FRQQH[LQ� ���� DQG�
WKDW�WKHVH�FHOOV�LQWHUDFW�ZLWK�HDFK�RWKHU�YLD�JDS�MXQFWLRQV��)OXRUHVFHQW�G\H�
WUDQVIHU�YLD�JDS�MXQFWLRQV�RFFXUV�IURP�WXPRU�FHOOV�WR�VWHP�FHOOV��IURP�VWHP�
FHOOV�WR�WXPRU�FHOOV�DQG�IXUWKHUPRUH��EHWZHHQ�VWHP�FHOOV�

ɋɌȺɎɂɅɈɅɂɌɂɑȿɋɄɂȿ�ɎȿɊɆȿɇɌɕ�ɄȺɄ�
ɉȿɊɋɉȿɄɌɂȼɇɕȿ�ȺɇɌɂɆɂɄɊɈȻɇɕȿ�ȺȽȿɇɌɕ
Ʌ�ɘ��Ɏɢɥɚɬɨɜɚ��Ⱥ�Ⱦ��ɉɪɢɣɦɚ��Ⱦ�Ⱥ��Ɏɨɫɬɟɪ�Ɏɪɟɣ��Ⱦ�Ɇ��Ⱦɨɧɨɜɚɧ��Ⱥ�ȼ��
Ʉɚɛɚɧɨɜ��ɇ�Ʌ��Ʉɥɹɱɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɯ�ɧ���ɩɪɨɮ��ɇ�Ʌ��Ʉɥɹɱɤɨ
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ȼɜɟɞɟɧɢɟ�� Ɂɨɥɨɬɢɫɬɵɣ� ɫɬɚɮɢɥɨɤɨɤɤ� ɜɵɡɵɜɚɟɬ� ɦɧɨɠɟɫɬɜɨ�
ɨɩɚɫɧɵɯ� ɩɨɪɚɠɟɧɢɣ� ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɨɪɝɚɧɢɡɦɚ�� Ȼɨɥɶɲɢɧɫɬɜɨ�
ɲɬɚɦɦɨɜ� 6WDSK\ORFRFFXV� DXUHXV� ɪɟɡɢɫɬɟɧɬɧɨ� ɤ� ɨɞɧɨɦɭ� ɢɥɢ� ɛɨɥɟɟ�
ɚɧɬɢɛɢɨɬɢɤɚɦ�� ɩɨɷɬɨɦɭ� ɩɪɨɛɥɟɦɚ� ɩɨɢɫɤɚ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ� ɩɭɬɟɣ�
ɥɟɱɟɧɢɹ� ɫɬɚɮɢɥɨɤɨɤɤɨɜɵɯ� ɢɧɮɟɤɰɢɣ� ɫɬɨɢɬ� ɞɨɜɨɥɶɧɨ� ɨɫɬɪɨ��
Ʌɢɬɢɱɟɫɤɢɟ� ɮɟɪɦɟɧɬɵ� ɛɚɤɬɟɪɢɨɮɚɝɨɜ� �ɥɢɡɢɧɵ�� ɥɢɡɨɰɢɦɵ�� ɦɨɝɭɬ�
ɛɵɬɶ� ɚɞɟɤɜɚɬɧɨɣ� ɡɚɦɟɧɨɣ� ɚɧɬɢɛɢɨɬɢɤɚɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɢɡɭɱɟɧɢɟ�ɢ�ɯɚɪɚɤɬɟɪɢɡɚɰɢɹ�ɷɧɡɢɦɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɫɬɪɭɤɬɭɪɧɵɯ�ɫɜɨɣɫɬɜ�
ɧɟɫɤɨɥɶɤɢɯ�ɚɧɬɢɫɬɚɮɢɥɨɤɨɤɤɨɜɵɯ�ɮɟɪɦɟɧɬɨɜ��ɥɢɡɢɧɵ�ɮɚɝɨɜ�Ʉ��SKL�����
SKL����DOSKD���ɨɰɟɧɤɚ�ɢɯ�ɚɤɬɢɜɧɨɫɬɢ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɪɚɡɧɵɦ�ɲɬɚɦɦɚɦ�
6WDSK\ORFRFFXV� DXUHXV� ɢ� ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ʉɢɧɟɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ�� ɂɄ�� ɢ� ɄȾ�ɫɩɟɤɬɪɨɫɤɨɩɢɹ�� ɞɢɧɚɦɢɱɟɫɤɨɟ�
ɪɚɫɫɟɹɧɢɟ�ɫɜɟɬɚ��ɦɢɤɪɨɛɢɨɥɨɝɢɹ��ɆɌɌ�ɬɟɫɬ��Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ɮɟɪɦɟɧɬɵ� ɫɩɨɫɨɛɧɵ� ɥɢɡɢɪɨɜɚɬɶ� �ɪɚɡɪɭɲɚɬɶ�� ɤɥɟɬɨɱɧɭɸ� ɫɬɟɧɤɭ�

ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɲɬɚɦɦɨɜ� 6WDSK\ORFRFFXV� DXUHXV�� ɨɛɥɚɞɚɸɬ�
ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ�ɫɬɪɭɤɬɭɪɚɦɢ�ɢ�ɦɟɯɚɧɢɡɦɚɦɢ�ɢɧɚɤɬɢɜɚɰɢɢ�ɜ�ɭɫɥɨɜɢɹɯ�
ɯɪɚɧɟɧɢɹ� ɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�� Ʉ� ɧɟɞɨɫɬɚɬɤɚɦ� ɮɟɪɦɟɧɬɨɜ� ɦɨɠɧɨ�
ɨɬɧɟɫɬɢ� ɢɯ� ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ� ɢ� ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɶ�� ɇɟɞɨɫɬɚɬɤɢ� ɛɵɥɢ�
ɭɫɬɪɚɧɟɧɵ�ɩɭɬɟɦ�ɜɤɥɸɱɟɧɢɹ�ɮɟɪɦɟɧɬɨɜ�ɜ�ɧɚɧɨɦɚɬɪɢɰɵ�ɧɟɬɨɤɫɢɱɧɵɯ�
ɩɨɥɢɦɟɪɨɜ�� ȼɵɜɨɞɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɪɚɛɨɬɵ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ�
ɧɚɧɨɮɨɪɦɭɥɹɰɢɢ�ɚɧɬɢɫɬɚɮɢɥɨɤɨɤɤɨɜɵɯ�ɮɟɪɦɟɧɬɨɜ��ɥɢɡɢɧɵ�ɮɚɝɨɜ�Ʉ��
SKL�����SKL����DOSKD���ɤɨɬɨɪɵɟ�ɚɤɬɢɜɧɵ�ɩɪɨɬɢɜ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɲɬɚɦɦɨɜ�ɩɚɬɨɝɟɧɧɨɝɨ�6WDSK\ORFRFFXV�DXUHXV��ɧɟɬɨɤɫɢɱɧɵ��ɫɬɚɛɢɥɶɧɵ�
ɢ�ɦɨɝɭɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɤɚɤ�ɚɥɶɬɟɪɧɚɬɢɜɚ�ɚɧɬɢɛɢɨɬɢɤɚɦ�
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,QWURGXFWLRQ�� 6WDSK\ORFRFFXV� DXUHXV� FDXVHV� PDQ\� GDQJHURXV� GLVHDVHV�
LQ� KXPDQ� RUJDQLVP��7KH�PDMRULW\� RI� 6WDSK\ORFRFFXV� DXUHXV� VWUDLQV� DUH�
PXOWL�GUXJ� UHVLVWDQW�� VR� WKHUH� LV� D� TXHVWLRQ� RI� ¿QGLQJ� DOWHUQDWLYH� ZD\V�
WR� WUHDW� VWDSK\ORFRFFDO� LQIHFWLRQV�� /\WLF� HQ]\PHV� RI� EDFWHULRSKDJHV�
�O\VLQV�� O\VR]\PHV�� PD\� EH� DGHTXDWH� DOWHUQDWLYH� WR� DQWLELRWLFV�� $LP��
7KH�DLP�RI�WKH�ZRUN�ZDV�WR�LQYHVWLJDWH�VWUXFWXUH��PHFKDQLVPV�RI�DFWLRQ��
HQ]\PRORJLFDO� SURSHUWLHV� DQG� WR[LFLW\� RI� VHYHUDO� VWDSK\ORO\WLF� HQ]\PHV�
�/\V.��SKDJH�SKL����HQGRO\VLQ��SKDJH�SKL����DOSKD�HQGRO\VLQ���0DWHULDOV�
DQG� PHWKRGV�� .LQHWLF�� &'� DQG� )7,5� VSHFWURVFRS\�� G\QDPLF� OLJKW�
VFDWWHULQJ��PLFURELRORJ\��077�WHVW��5HVXOWV�� ,W�ZDV�VKRZQ� WKDW�HQ]\PHV�
FDQ�GHVWUR\�FHOO�ZDOOV�RI�D�ZLGH�UDQJH�RI�6WDSK\ORFRFFXV�DXUHXV�VWUDLQV��
SRVVHVV�GLIIHUHQW�NLQHWLF�SURSHUWLHV�DQG�VWUXFWXUH��%XW�O\VLQV�DUH�XQVWDEOH�
DW�FRQGLWLRQV�RI�VWRUDJH�DQG�XVH�DQG� WR[LF��7KLV�SUREOHP�ZDV�VROYHG�E\�
LQFOXVLRQ� RI� HQ]\PHV� LQ� QRQWR[LF� SRO\PHU� QDQRPDWULFHV�� &RQFOXVLRQ��
1DQRIRUPXODWLRQV�RI�DQWLVWDSK\ORFRFFDO�HQ]\PHV��SKDJH�.�HQGRO\VLQ��SKL�
���HQGRO\VLQ��SKDJH�SKL����DOSKD�HQGRO\VLQ��DUH�DFWLYH��VWDEOH�DQG�QRQWR[LF�
DQG�WKH\�FDQ�EH�XVHG�LQ�PHGLFDO�SXUSRVHV�

ɉɈɅɂȺɆɂɇɂɊɈȼȺɇɂȿ�ɉɈȼȿɊɏɇɈɋɌɂ�ɋɌȿɄɅȺ�ȾɅə�
ɂɆɆɈȻɂɅɂɁȺɐɂɂ�ȻɂɈɆɈɅȿɄɍɅ
Ɉ�Ⱥ�� Ʌɟɜɱɟɧɤɨ�� ɇ�Ⱥ�� Ȼɚɪɢɧɨɜ�� Ʉ�Ƚ�� Ⱥɥɞɚɪɨɜ�� ȿ�ɂ�� ɂɫɚɟɜɚ�� ȼ�ɇ��
Ʌɚɡɚɪɟɜ��Ɉ�ȼ��Ɇɨɪɨɡɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɮ��ɦ�ɧ��Ⱦ�ȼ��Ʉɥɢɧɨɜ
ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɣ�ɦɟɞɢɰɢɧɵ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɏɭɧɤɰɢɨɧɚɥɢɡɚɰɢɹ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ�
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ� ɢ� ɛɢɨɦɟɞɢɰɢɧɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� Ɉɫɧɨɜɧɵɦɢ�
ɫɩɨɫɨɛɚɦɢ� ɦɨɞɢɮɢɤɚɰɢɢ� ɫɬɟɤɥɚ� ɹɜɥɹɸɬɫɹ� ɤɨɜɚɥɟɧɬɧɨɟ� ɫɜɹɡɵɜɚɧɢɟ�
�ɧɚ� ɨɫɧɨɜɟ� ɚɦɢɧɢɪɨɜɚɧɢɹ�� ɬɢɨɥɢɪɨɜɚɧɢɹ�ɢɥɢ� ɤɚɪɛɨɤɫɢɥɢɪɨɜɚɧɢɹ�� ɢ�
ɮɢɡɢɱɟɫɤɚɹ�ɚɞɫɨɪɛɰɢɹ��ɇɟɞɨɫɬɚɬɤɚɦɢ�ɮɢɡɢɱɟɫɤɨɣ�ɚɞɫɨɪɛɰɢɢ�ɹɜɥɹɸɬɫɹ�
ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɟ� ɫɜɹɡɵɜɚɧɢɟ� ɢ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɞɟɫɨɪɛɰɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ� ɦɟɬɨɞɨɜ� ɚɦɢɧɢɪɨɜɚɧɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɫɬɟɤɥɚ�ɞɥɹ�ɢɦɦɨɛɢɥɢɡɚɰɢɢ�ɧɚɬɢɜɧɵɯ�ɛɢɨɩɨɥɢɦɟɪɨɜ��ɠɢɡɧɟɫɩɨɫɨɛɧɵɯ�
ɤɥɟɬɨɤ�ɢ�ɜɢɪɭɫɨɜ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱥɦɢɧɢɪɨɜɚɧɢɟ�ɩɨɜɟɪɯɧɨɫɬɟɣ�
ɩɪɨɜɨɞɢɥɢ� ɪɚɫɬɜɨɪɚɦɢ� ɩɨɥɢɚɥɥɢɥɚɦɢɧɨɜ� �ɉȺȺ�� �6LJPD�� ɋɒȺ�� ɫ�
ɦɨɥɟɤɭɥɹɪɧɵɦɢ� ɦɚɫɫɚɦɢ� ��� ɢ� ��� ɤȾɚ� ɢɥɢ� ɩɨɥɢɥɢɡɢɧɨɜ� �ɩɅɢɡ�� ɫ�
ɦɨɥɟɤɭɥɹɪɧɵɦɢ�ɦɚɫɫɚɦɢ� ��±��� ɤȾɚ� ɢ� ��±��� ɤȾɚ��ɉɨɫɥɟ� ɨɛɪɚɛɨɬɤɢ�
����� ɪɚɫɬɜɨɪɨɦ� ɝɥɭɬɚɪɨɜɨɝɨ� ɚɥɶɞɟɝɢɞɚ� �ȽȺ�� ɧɚɧɨɫɢɥɢ� ɛɟɥɤɢ��
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ�� ɤɥɟɬɤɢ� ɢ� ɜɢɪɭɫɵ�� Ⱦɥɹ� ɛɥɨɤɢɪɨɜɤɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
���±��ɦɝ�ɦɥ� ɛɵɱɶɟɝɨ� ɫɵɜɨɪɨɬɨɱɧɨɝɨ� ɚɥɶɛɭɦɢɧɚ� �ȻɋȺ�� ɜ�ɮɨɫɮɚɬɧɨɦ�
ɛɭɮɟɪɟ� �3%6��� Ⱥɧɚɥɢɡ� ɫɜɹɡɵɜɚɧɢɹ� ɤɥɟɬɨɤ�� ɜɢɪɭɫɨɜ� ɢ� ɛɢɨɦɨɥɟɤɭɥ�
ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɩɨɦɨɳɢ� %LRVHQVRU� (9$� ����
�KWWS���ZZZ�SFELRVHQVRUV�FRP��� ɢɡɦɟɪɹɸɳɟɝɨ� ɬɨɥɳɢɧɭ� ɩɪɢɪɚɳɟɧɢɹ�
ɫɥɨɹ�� ȿɝɨ� ɪɚɛɨɬɚ� ɨɫɧɨɜɚɧɚ� ɧɚ� ɜɨɡɛɭɠɞɟɧɢɢ� ɞɥɢɧɧɨɩɪɨɛɟɠɧɵɯ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɥɧ� ɧɚ� ɨɞɧɨɦɟɪɧɨɦ� ɮɨɬɨɧɧɨɦ� ɤɪɢɫɬɚɥɥɟ� �ɎɄ���
ɎɄ� ɫɨɫɬɨɢɬ� ɢɡ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ� ɨɫɚɠɞɟɧɧɵɯ� ɫɥɨɟɜ� 6L2�� ɢ� 7D�25� ɫ�
ɞɢɨɤɫɢɞɨɦ�ɤɪɟɦɧɢɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ��ɋɜɹɡɵɜɚɧɢɟ�ɚɧɬɢɝɟɧɨɜ�ɢ�ɚɧɬɢɬɟɥ�
ɧɚ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɹɯ� ɬɚɤɠɟ� ɢɫɫɥɟɞɨɜɚɥɢ� ɫ� ɩɨɦɨɳɶɸ�
ɚɧɚɥɢɡɚɬɨɪɚ� ©,'76ª� �ɥɚɛɨɪɚɬɨɪɢɹ� ɦɟɞɢɰɢɧɫɤɢɯ� ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ�
ɎȽȻɍɇ� ©ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɢɧɫɬɢɬɭɬ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɨɣ�
ɦɟɞɢɰɢɧɵª�ɎɆȻȺ�Ɋɨɫɫɢɢ���Ɋɚɛɨɬɚ�ɩɪɢɛɨɪɚ�ɨɫɧɨɜɚɧɚ�ɧɚ�ɪɟɝɢɫɬɪɚɰɢɢ�
ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ�ɧɚɧɨɱɚɫɬɢɰɚɦɢ�ɫɟɪɟɛɪɚ��ɩɨɤɪɵɬɵɦɢ�ɨɛɨɥɨɱɤɨɣ�6L2��
F� ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ� ɛɟɥɤɚɦɢ� $� �6WDSK\ORFRFFXV� DXUHXV�� ɢɥɢ� /�
�3HSWRVWUHSWRFRFFXV�PDJQXV���ɫɩɨɫɨɛɧɵɦɢ�ɫɩɟɰɢɮɢɱɟɫɤɢ�ɫɜɹɡɵɜɚɬɶɫɹ�
ɫ� ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɚɦɢ� ɦɥɟɤɨɩɢɬɚɸɳɢɯ�� ɂɦɦɨɛɢɥɢɡɚɰɢɸ� ɤɥɟɬɨɤ� ɢ�
ɜɢɪɭɫɨɜ� ɧɚ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɫɬɟɤɥɚ� ɚɧɚɥɢɡɢɪɨɜɚɥɢ�
ɫ� ɩɨɦɨɳɶɸ� ɚɬɨɦɧɨ�ɫɢɥɨɜɨɝɨ� ɦɢɤɪɨɫɤɨɩɚ� �ȺɋɆ�� ©ɂɧɬɟɝɪɚ� ɉɪɢɦɚª�
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�17�0'7�� Ɋɨɫɫɢɹ��� Ɏɥɭɨɪɟɫɰɟɧɰɢɸ� ɢɡɦɟɪɹɥɢ� ɧɚ� ɮɥɭɨɪɢɦɟɬɪɟ�
7\SKRRQ�75,2�9DULDEOH�0RGH� ,PDJHU� �$PHUVKDP�%LRVFLHQFHV��ɋɒȺ���
Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɢ� �� ɉȺȺ� ɢ� ɩɅɢɡ� ɪɚɡɥɢɱɧɨɣ� ɦɨɥɟɤɭɥɹɪɧɨɣ� ɦɚɫɫɵ�
ɫ� ɪɚɡɥɢɱɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɨɬ� ���� ɞɨ� ���� ɦɤɝ�ɦɥ�
ɥɭɱɲɭɸ�ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɶ�ɢ�ɜɟɥɢɱɢɧɭ�ɩɪɢɪɨɫɬɚ�ɫɥɨɹ�ɩɨɥɢɚɦɢɧɨɜ�
ɢ�ɛɟɥɤɨɜɵɯ�ɫɥɨɟɜ�ɧɚɛɥɸɞɚɥɢ�ɞɥɹ�����ɦɝ�ɦɥ�ɉ$$����ɇɨ�ɮɢɡɢɱɟɫɤɚɹ�
ɚɞɫɨɪɛɰɢɹ� ɛɟɥɤɨɜ� ɧɚ� ɩɨɥɢɚɦɢɧɢɪɨɜɚɧɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɛɵɥɚ�
ɨɛɪɚɬɢɦɚ� ɫ� ɞɟɫɨɪɛɰɢɟɣ� ɞɨ� ���� ɛɟɥɤɚ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɨɛɪɚɛɨɬɤɚ�
ɫ� �����ȽȺ�ɩɨɡɜɨɥɹɟɬ� ɫɜɹɡɵɜɚɬɶ� ɛɟɥɤɢ� ɫ�ɦɢɧɢɦɚɥɶɧɨɣ�ɩɨɬɟɪɟɣ�±� ɞɨ�
ɧɟɫɤɨɥɶɤɢɯ�ɩɪɨɰɟɧɬɨɜ��ɇɚɬɢɜɧɨɫɬɶ�ɤɨɧɮɨɪɦɚɰɢɢ�ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ�
ɧɚ� ɚɦɢɧɢɪɨɜɚɧɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɛɟɥɤɨɜ� ɨɩɪɟɞɟɥɹɥɢ� ɩɨɫɪɟɞɫɬɜɨɦ�
ɤɨɧɤɭɪɟɧɬɧɨɝɨ�ɫɜɹɡɵɜɚɧɢɹ�ɫ�ɩɨɥɢ��ɢ�ɦɨɧɨɤɥɨɧɚɥɶɧɵɦɢ�ɚɧɬɢɬɟɥɚɦɢ��
ɚ� ɬɚɤɠɟ� ɫ� ɛɟɥɤɚɦɢ� Ⱥ� ɢ� /�� ɀɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ�
ɧɚ� ɚɤɬɢɜɢɪɨɜɚɧɧɨɦ� ɉȺȺ���ȽȺ� ɫɬɟɤɥɟ� ɛɚɤɬɟɪɢɣ� �(VFKHULFKLD� FROL��
0\FRSODVPD� JDOOLVHSWLFXP�� &KODP\GLD� WUDFKRPDWLV�� ɩɨɞɬɜɟɪɠɞɟɧɚ�
ɦɟɬɨɞɨɦ�ȺɋɆ�ɢ�ɩɨ�ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɷɤɫɩɪɟɫɫɢɢ�ɪɟɩɨɪɬɟɪɧɨɝɨ� ɝɟɧɚ�
*)3��ɡɟɥɟɧɨɝɨ�ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ�ɛɟɥɤɚ���Ⱦɥɹ�ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ�ɤɥɟɬɨɤ�
ɩɨɤɚɡɚɧɨ� ɫɨɯɪɚɧɟɧɢɟ� ɦɨɪɮɨɥɨɝɢɢ� ɢ� ɫɩɨɫɨɛɧɨɫɬɢ� ɫɜɹɡɵɜɚɬɶɫɹ� ɫ�
ɜɢɪɭɫɨɦ� ɝɪɢɩɩɚ� Ⱥ�� Ɇɨɞɢɮɢɤɚɰɢɹ� ɉȺȺ���ȽȺ� ɛɵɥɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ�
ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɚɩɬɚɦɟɪ�ɬɪɨɦɛɢɧ�� ɩɨɥɭɱɟɧɧɵɟ�
ɤɨɧɫɬɚɧɬɵ� ɫɜɹɡɵɜɚɧɢɹ� ɤɨɪɪɟɥɢɪɭɸɬ� F� ɤɨɧɫɬɚɧɬɚɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ�
ɞɪɭɝɢɦɢ�ɦɟɬɨɞɚɦɢ���7DWDULQRYD�HW�DO���3/R6�2QH��������Ⱦɥɹ�ɨɛɧɚɪɭɠɟɧɢɹ�
ɚɧɬɢɬɟɥ� ɜ� ɦɢɤɪɨɮɥɸɢɞɧɵɯ� ɱɢɩɚɯ� ɫ� ɩɨɦɨɳɶɸ� ɚɧɚɥɢɡɚɬɨɪɚ� ©,'76ª�
ɧɚɧɨɱɚɫɬɢɰɵ� $J�6L2�� ɦɨɞɢɮɢɰɢɪɨɜɚɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɉȺȺ���ȽȺ� ɢ�
ɢɦɦɨɛɢɥɢɡɢɪɨɜɚɥɢ� ɛɟɥɤɢ�$� ɢɥɢ�/��ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɦɟɬɨɞɚ� ɨɤɨɥɨ�
��ɩɝ� ɞɥɹ�ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ� ɚɧɬɢɬɟɥ�ɢ����ɩɝ� ɞɥɹ� ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ�
ɚɧɬɢɝɟɧɨɜ� ɩɪɢ� ɩɨɫɥɟɞɭɸɳɟɦ� ɫɜɹɡɵɜɚɧɢɢ� ɫ� ɚɧɬɢɬɟɥɚɦɢ�� ȼɵɜɨɞɵ��
Ɉɩɬɢɦɚɥɶɧɚɹ�ɫɯɟɦɚ�ɞɥɹ�ɦɨɞɢɮɢɤɚɰɢɢ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɬɟɤɥɚ�ɜɤɥɸɱɚɟɬ�
ɨɛɪɚɛɨɬɤɭ� ���� ɦɝ�ɦɥ� ɩɨɥɢɚɥɥɢɥɚɦɢɧɨɦ� ɢ� ����� ɝɥɭɬɚɪɚɥɶɞɟɝɢɞɨɦ��
Ʉɨɜɚɥɟɧɬɧɨɟ� ɩɪɢɫɨɟɞɢɧɟɧɢɟ� ɛɟɥɤɨɜ� ɤ� ɩɨɥɢɚɦɢɧɢɪɨɜɚɧɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɨɯɪɚɧɟɧɢɸ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɛɟɥɤɨɜ�� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ� ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ�� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɤɥɟɬɨɤ�
ɢ�ɜɢɪɭɫɨɜ�

32/<$0,1$7,21�2)�*/$66�685)$&(�)25�
,002%,/,=$7,21�2)�%,202/(&8/(6
2�$��/HYFKHQNR��1�$��%DULQRY��.�*��$OGDURY��(�,��,VDHYD��9�1��/D]DUHY��
2�9��0RUR]RYD
6FLHQWL¿F�$GYLVRU�±�&DQG3K\V0DWK6FL�'�9��.OLQRY
5HVHDUFK�,QVWLWXWH�IRU�3K\VLFDO�&KHPLFDO�0HGLFLQH��0RVFRZ��5XVVLD

,QWURGXFWLRQ��6XUIDFH�IXQFWLRQDOL]DWLRQ�LV�UHTXLUHG�IRU�EDVLF�DQG�ELRPHGLFDO�
UHVHDUFK�� 7R�PRGLI\� D� JODVV� VXUIDFH� ERWK� D� FRYDOHQW� ELQGLQJ� �EDVHG� RQ�
DPLQDWLRQ��FDUER[\ODWLRQ�RU�WKLRODWLRQ�RI�D�VXUIDFH��DQG�SK\VLFDO�DGVRUSWLRQ�
DUH�XVHG��'LVDGYDQWDJHV�RI�D�SK\VLFDO�DGVRUSWLRQ�LQFOXGH�QRQVSHFL¿F�ELQGLQJ�
DQG�D�KLJK� OHYHO�RI�GHVRUSWLRQ��$LP��2XU� DLP�ZDV� WR�RSWLPL]H�PHWKRGV�
RI� D� JODVV� VXUIDFH� DPLQDWLRQ� IRU� LPPRELOL]DWLRQ� RI� QDWLYH� ELRSRO\PHUV��
YLDEOH� FHOOV� DQG� YLUXVHV��0DWHULDOV� DQG�PHWKRGV�� )XQFWLRQDOL]DWLRQ� RI� D�
JODVV�VXUIDFH�ZDV�SHUIRUPHG�E\�GLIIHUHQW�FRQFHQWUDWLRQ�RI�SRO\DOO\ODPLQH�
�3$$���6LJPD��86$��RI�PROHFXODU�PDVVHV�RI����DQG����N'D��SRO\O\VLQHV�
�S/\V����±���N'D�DQG���±���N'D��$IWHU�WUHDWPHQW�ZLWK������VROXWLRQ�RI�
JOXWDUDOGHK\GH� �*$��SURWHLQV�� ROLJRQXFOHRWLGHV� DQG�FHOOV�ZHUH�ERXQG� WR�
JODVV�VXUIDFHV��)RU�EORFNLQJ����±��PJ�PO�ERYLQH�VHUXP�DOEXPLQ��%6$��RI�
LQ�3%6�ZDV�XVHG��$QDO\VLV�RI�ELQGLQJ�RI�PROHFXOHV�DQG�FHOOV�LQ�UHDO�WLPH�
ZDV� FDUULHG� RXW� E\� XVLQJ� ELRVHQVRU� (9$� ���� �KWWS���ZZZ�SFELRVHQVRUV�
FRP��EDVHG�RQ�H[FLWDWLRQ�RI�ORQJ�UDQJH�VXUIDFH�ZDYHV�RQWR�RQH�GLPHQWLRQDO�
SKRWRQLF�FU\VWDO��3&��VXUIDFH��3&�LV�D�VLPSOH�PXOWLOD\HU�VWDFN�FRQVLVWLQJ�RI�
SHULRGLFDOO\�GHSRVLWHG�OD\HUV�RI�7D�25�DQG�6L2��ZLWK�FDOFXODWHG�WKLFNQHVVHV��
8SSHU� OD\HU� RI� VXFK� 3&� VWUXFWXUH� LV� 6L2��� 7KH� ELRVHQVRU� LV� PHDVXULQJ�
WKH� DGOD\HU� WKLFNQHVV� RI� ERQGHG� OD\HU� RQ� WKH� 3&� ±� VROYHQW� LQWHUIDFH��
%LQGLQJ�RI�DQWLERGLHV�ZLWK�LPPRELOL]HG�DQWLJHQV�ZDV�DOVR�VWXGLHG�XVLQJ�
©,'76ª��/DERUDWRU\�RI�0HGLFDO�1DQRWHFKQRORJLHV�RI�5HVHDUFK� ,QVWLWXWH�
RI�3K\VLFDO�&KHPLFDO�0HGLFLQH�)0%$�RI�5XVVLD��0RVFRZ���7KH�GHYLFH�
RSHUDWLRQ�LV�EDVHG�RQ�UHJLVWUDWLRQ�RI�OLJKW�VFDWWHULQJ�RI�VLOYHU�QDQRSDUWLFOHV�
LQFDSVXODWHG�LQWR�6L2��VKHOO�ZLWK�LPPRELOL]HG�SURWHLQ�$��6WDSK\ORFRFFXV�
DXUHXV��RU�/��3HSWRVWUHSWRFRFFXV�PDJQXV��FDSDEOH�WR�ELQG�ZLWK�PDPPDOLDQ�
LPPXQRJOREXOLQV��6RUEWLRQ�RI�FHOOV�DQG�YLUXVHV�RQWR�SRO\DPLQDWHG�JODVV�
ZDV�FRQWUROOHG�E\�XVLQJ�DWRPLF� IRUFH�PLFURVFRSH�©,QWHJUD�3ULPDª� �17�
0'7��5XVVLD��DQG�ÀXRUHVFHQFH�PHWKRGV�RQ�D�ÀXRULPHWHU�7\SKRRQ�75,2�
9DULDEOH�0RGH�,PDJHU��$PHUVKDP�%LRVFLHQFHV��86$���5HVXOWV��$PRQJ���
3$$�DQG�S/\V�RI�GLIIHUHQW�PROHFXODU�ZHLJKW�ZLWK�FRQFHQWUDWLRQV�YDU\LQJ�
LQ�D�UDQJH�IURP�����WR�����XJ�PO�WKH�EHVW�UHSURGXFLELOLW\�DQG�ODUJHVW�DGOD\HU�
WKLFNQHVV�RI�ERWK�SRO\DPLQH�DQG�SURWHLQ�OD\HUV�ZHUH�REVHUYHG�IRU�����PJ�
PO�3$$����+RZHYHU��SK\VLFDO�DGVRUEWLRQ�RI�SURWHLQV�RQWR�SRO\DPLQDWHG�
VXUIDFHV�ZHUH�UHYHUVLEOH�ZLWK�GHVRUEWLRQ�XS�WR�QHDU�����RI�DQ�LPPRELOL]HG�

SURWHLQ��$GGLWLRQDO�WUHDWPHQW�ZLWK������*$�SHUPLWWHG�WR�ELQG�SURWHLQV�ZLWK�
PLQLPDO� ORVV�RI�D� IHZ�SHUFHQW� �LI�DQ\���1DWLYH�FRQIRUPDWLRQ�RI�SURWHLQV�
RQ� DPLQDWHG� JODVV� ZDV� GHWHUPLQHG� E\� PHDQV� RI� D� FRPSHWLWLYH� ELQGLQJ�
ZLWK�SRO\FORQDO�DQG�PRQRFORQDO�DQWLERGLHV�DV�ZHOO�DV�ZLWK�SURWHLQ�$�RU�
/�� ,PPRELOL]HG� FHOOV� DSSHDUHG� WR� UHPDLQ� DOLYH��7KH� YLDELOLW\� RI� VWXGLHG�
EDFWHULDO� FHOOV� �(VFKHULFKLD� FROL��0\FRSODVPD� JDOOLVHSWLFXP��&KODP\GLD�
WUDFKRPDWLV��ZDV�FRQ¿UPHG�E\�$)0��7(0�DQG�E\� LQGXFWLRQ�RI�D�JUHHQ�
ÀXRUHVFHQW�SURWHLQ��*)3��JHQH�H[SUHVVLRQ��0RUHRYHU��HXNDU\RWLF�FHOOV�RI�
GLIIHUHQW�WLVVXH�FXOWXUHV�ZHUH�VKRZQ�WR�JURZ�RQ�3$$���*$�WUHDWHG�JODVV�
XQWLO�FRQÀXHQW�PRQROD\HUV�DQG�WR�ELQG�ZLWK�LQÀXHQ]D�$�YLUXV��5HDO�WLPH�
RSWLFDO�GHWHFWLRQ�RI�ELQGLQJ�RI�SXUL¿HG�SURWHLQV��WKURPELQ��ZLWK�DSWDPHUV�
RQ�WKH�PRGL¿HG�3&�VXUIDFH�SHUPLWWHG�WR�FDOFXODWH�ELQGLQJ�FRQVWDQWV�WKDW�
ZHUH� VLPLODU� WR� WKRVH� FRXQWHG� XVLQJ� RWKHUV� PHWKRGV� �7DWDULQRYD� HW� DO���
3/R6�2QH��������7R�GHWHFW�DQWLERGLHV�LQ�PLFURÀXLG�FKLSV�E\�XVLQJ�³,'76´�
DQDO\]HU�WKH�FRPSRVLWH�QDQRSDUWLFOHV�$J�6L2��ZHUH�PRGL¿HG�ZLWK�S$$���
*$�WR�LPPRELOL]H�WKH�SURWHLQ�$�RU�/��6HQVLWLYLW\�OLPLW�ZDV�QHDU���SJ�IRU�
LPPRELOL]HG�DQWLERGLHV�DQG����SJ�IRU�DGVRUEHG�DQWLJHQV�ZLWK�VXEVHTXHQW�
ELQGLQJ�ZLWK�DQWLERGLHV��&RQFOXVLRQ��2SWLPDO�VFKHPH�IRU�PRGL¿FDWLRQ�RI�
D�JODVV�VXUIDFH�DSSHDUHG�WR�LQFOXGH�����PJ�PO�SRO\DOO\ODPLQH���N'$�ZLWK�
VXEVHTXHQW� WUHDWPHQW�ZLWK������JOXWDUDOGHK\GH��&RYDOHQW�DWWDFKPHQW�RI�
ELRSRO\PHUV�WR�SRO\DPLQDWHG�VXUIDFHV�ZDV�VKRZQ�WR�UHVXOW�LQ�IXQFWLRQDOO\�
DFWLYH�SURWHLQV��OLYLQJ�HXNDU\RWLF��EDFWHULDO�FHOOV�DQG�YLUXVHV�

ɊȺɁɊȺȻɈɌɄȺ�ɇɈȼɈȽɈ�ȽȿɇȿɌɂɑȿɋɄɂ�ɄɈȾɂɊɍȿɆɈȽɈ�
ȻɂɈɋȿɇɋɈɊȺ�ɆȿɆȻɊȺɇɇɈȽɈ�ɉɈɌȿɇɐɂȺɅȺ
Ʌ�Ⱥ��Ʉɭɪɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɛ�ɧ��Ⱥ�Ɇ��Ȼɨɝɞɚɧɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɡɦɟɪɟɧɢɟ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɠɢɜɵɯ� ɤɥɟɬɨɤ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɜɚɠɧɭɸ� ɡɚɞɚɱɭ� ɞɥɹ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɢ�� ɉɪɹɦɨɟ� ɢɡɦɟɪɟɧɢɟ�
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɫ� ɩɨɦɨɳɶɸ� ɦɢɤɪɨɷɥɟɤɬɪɨɞɧɵɯ� ɬɟɯɧɢɤ�
ɩɨɞɯɨɞɢɬ� ɞɚɥɟɤɨ� ɧɟ� ɞɥɹ� ɜɫɟɯ� ɡɚɞɚɱ� ɢ� ɦɨɞɟɥɶɧɵɯ� ɫɢɫɬɟɦ�� ɉɨɷɬɨɦɭ�
ɦɧɨɠɟɫɬɜɨ� ɭɱɟɧɵɯ� ɭɠɟ� ɛɨɥɟɟ� ��� ɥɟɬ� ɡɚɧɢɦɚɸɬɫɹ� ɪɚɡɪɚɛɨɬɤɨɣ�
ɪɚɡɥɢɱɧɵɯ� ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ� ɩɨɬɟɧɰɢɚɥ�ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ�
ɢɧɞɢɤɚɬɨɪɨɜ�� ɨɬ� ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ� ɤɪɚɫɢɬɟɥɟɣ� ɞɨ� ɝɟɧɟɬɢɱɟɫɤɢ�
ɤɨɞɢɪɭɟɦɵɯ�ɫɟɧɫɨɪɨɜ��ȽɄɋ���ȽɄɋ�±�ɷɬɨ�ɯɢɦɟɪɧɚɹ�ɛɟɥɤɨɜɚɹ�ɦɨɥɟɤɭɥɚ��
ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɞɜɭɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɞɨɦɟɧɨɜ�� ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ� ɢ�
ɪɟɩɨɪɬɟɪɧɨɝɨ�� ɑɭɜɫɬɜɢɬɟɥɶɧɵɣ� ɞɨɦɟɧ� ɜɨɫɩɪɢɧɢɦɚɟɬ� ɢɡɦɟɧɟɧɢɟ�
ɩɨɬɟɧɰɢɚɥɚ�� ɚ� ɪɟɩɨɪɬɟɪɧɵɣ�� ɜɨɫɩɪɢɧɢɦɚɹ� ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ�� ɩɪɟɨɛɪɚɡɭɟɬ� ɢɯ� ɜɨ� ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ�
ɨɬɜɟɬ�� ɤɨɬɨɪɵɣ� ɢ� ɞɟɬɟɤɬɢɪɭɟɬɫɹ� ɤɚɤ� ɫɢɝɧɚɥ� ɫɟɧɫɨɪɚ�� ȼ� ɤɚɱɟɫɬɜɟ�
ɪɟɩɨɬɪɟɪɧɵɯ� ɞɨɦɟɧɨɜ� ɱɚɫɬɨ� ɜɵɫɬɭɩɚɸɬ� ɪɚɡɥɢɱɧɵɟ� *)3�ɩɨɞɨɛɧɵɟ�
ɮɥɭɨɪɟɫɰɟɧɬɧɵɟ� ɛɟɥɤɢ� �ɎȻ���ɇɚɦɢ�ɛɵɥ�ɩɪɟɞɥɨɠɟɧ�ɧɨɜɵɣ�ɩɪɢɧɰɢɩ�
ɭɫɬɪɨɣɫɬɜɚ� ɪɟɩɨɪɬɟɪɧɨɝɨ� ɞɨɦɟɧɚ�� ɡɚɤɥɸɱɚɸɳɢɣɫɹ� ɜ� ɪɚɡɞɟɥɟɧɢɢ�
ɤɪɚɫɧɨɝɨ�ɎȻ�)XVLRQ5HG�ɧɚ�ɞɜɚ�ɮɪɚɝɦɟɧɬɚ��ɤɨɬɨɪɵɟ�ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ�
ɤ� ɤɨɧɰɚɦ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ� ɞɨɦɟɧɚ� ɢ� ɫɩɨɫɨɛɧɵ� ɩɪɢ� ɨɩɪɟɞɟɥɟɧɧɨɣ�
ɤɨɧɮɨɪɦɚɰɢɢ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ� ɞɨɦɟɧɚ� ɮɨɪɦɢɪɨɜɚɬɶ� ɢɫɯɨɞɧɵɣ� ɎȻ��
ɉɪɢ� ɢɡɦɟɧɟɧɢɢ� ɩɨɬɟɧɰɢɚɥɚ� ɤɨɧɮɨɪɦɚɰɢɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ� ɞɨɦɟɧɚ�
ɦɟɧɹɟɬɫɹ��ɱɬɨ�ɜɟɞɟɬ�ɤ�ɢɡɦɟɧɟɧɢɸ�ɮɥɭɪɟɫɰɟɧɰɢɢ�ɪɟɩɨɪɬɟɪɚ��ɇɚ�ɪɨɥɶ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ� ɞɨɦɟɧɚ� ɛɵɥ� ɜɵɛɪɚɧ� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɜ� ɥɚɛɨɪɚɬɨɪɢɢ�
Ɍɨɦɚɫɚ� Ʉɧɨɩɮɟɥɹ� ɛɢɨɫɟɧɫɨɪ� %XWWHUÀ\����� ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ� ɞɨɦɟɧ�
ɤɨɬɨɪɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧ� ɯɢɦɟɪɨɣ� ɩɨɬɟɧɰɢɚɥ�ɡɚɜɢɫɢɦɨɝɨ� ɤɚɥɢɟɜɨɝɨ�
ɤɚɧɚɥɚ�ɢ�ɩɨɬɟɧɰɢɚɥ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ�ɮɨɫɮɚɬɚɡɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɨɝɨ� ɛɢɨɫɟɧɫɨɪɚ� ɦɟɦɛɪɚɧɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɧɚ�
ɨɫɧɨɜɟ� ɤɪɚɫɧɨɝɨ� ɎȻ� )XVLRQ5HG�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ�
ɫɨɡɞɚɧɢɹ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɤɨɧɫɬɪɭɤɰɢɣ� ɛɢɨɫɟɧɫɨɪɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɉɐɊ�� ɪɟɫɬɪɢɤɰɢɹ�� ɥɢɝɢɪɨɜɚɧɢɟ�� ɉɟɪɜɢɱɧɵɢɣ� ɤɨɧɬɪɨɥɶ� ɹɪɤɨɫɬɢ�
ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɨɫɭɳɟɫɬɜɥɹɥɫɹ� ɦɟɬɨɞɨɦ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ�
ɤɨɦɩɟɬɟɧɬɧɵɯ� ɤɥɟɬɨɤ� (�FROL� ;/�� %OXH�� Ⱦɥɹ� ɫɤɪɢɧɢɧɝɚ� ɫɟɧɫɨɪɨɜ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɬɪɚɧɡɢɟɧɬɧɚɹ�ɬɪɚɧɫɮɟɤɰɢɹ�ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ�ɤɥɟɬɨɱɧɵɯ�
ɥɢɧɢɣ�+(.����ɢ�3&����ɉɪɢɦɟɧɹɥɚɫɶ�ɮɥɭɨɪɟɫɰɟɧɬɧɚɹ�ɦɢɤɪɨɫɤɨɩɢɹ�
ɢ� ɪɟɝɢɫɬɪɚɰɢɹ� ɩɨɬɟɧɰɢɚɥɚ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɢɤɢ� SDWFK� FODPS� ɫ�
ɩɚɪɚɥɥɟɥɶɧɨɣ� ɪɟɝɢɫɬɪɚɰɢɟɣ� ɢɡɦɟɧɟɧɢɹ�ɮɥɭɨɪɟɫɰɟɧɰɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɧɟɨɛɯɨɞɢɦɨ� ɛɵɥɨ�ɩɨɥɭɱɢɬɶ� ɪɹɞ� ɩɟɪɦɭɬɢɪɨɜɚɧɧɵɯ�
ɜɚɪɢɚɧɬɨɜ� ɛɟɥɤɚ� )XVLRQ5HG�� ɜ� ɧɢɯ� ɢɫɯɨɞɧɵɟ� 1�� ɢ� &�ɤɨɧɰɵ� ɛɟɥɤɚ�
ɫɨɟɞɢɧɹɥɢɫɶ�ɧɚ�ɭɪɨɜɧɟ�ɝɟɧɚ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɧɨɜɵɯ�ɤɨɧɰɨɜ�ɜ�ɞɪɭɝɨɦ�
ɭɱɚɫɬɤɟ� ɩɨɥɢɩɟɩɬɢɞɧɨɣ� ɰɟɩɢ�� Ɍɚɤɚɹ� ɦɟɬɨɞɢɤɚ� ɞɟɥɚɟɬ� ɛɟɥɨɤ� ɛɨɥɟɟ�
ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ� ɤ� ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɟɝɨ� ɤɨɧɰɟɜɵɯ�
ɱɚɫɬɟɣ��Ⱦɥɹ�ɥɭɱɲɢɯ�ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɩɟɪɦɭɬɢɪɨɜɚɧɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɛɵɥ�
ɨɩɪɨɛɨɜɚɧ�ɦɟɬɨɞ�ɛɢɦɨɥɟɤɭɥɹɪɧɨɣ�ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ�ɤɨɦɩɥɟɦɟɧɬɚɰɢɢ��
ɎȻ�ɪɚɡɞɟɥɹɥɫɹ�ɧɚ�ɞɜɚ�ɧɟɮɥɭɨɪɟɫɰɢɪɭɸɳɢɯ�ɮɪɚɝɦɟɧɬɚ�ɢ�ɩɪɨɜɟɪɹɥɚɫɶ�
ɢɯ�ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɚɫɫɨɰɢɚɰɢɢ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɡɪɟɥɨɝɨ�ɎȻ��ɍɫɩɟɲɧɨ�
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ɩɪɨɲɟɞɲɢɟ� ɷɬɨɬ� ɷɬɚɩ� ɜɚɪɢɚɧɬɵ� 96'������� ɢ� 96'��������� ɛɵɥɢ�
ɩɪɢɫɨɟɞɢɧɟɧɵ� ɤ� ɩɨɬɟɧɰɢɚɥ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɦɭ� ɞɨɦɟɧɭ� ɢɡ� ɫɟɧɫɨɪɚ�
%XWWHUÀ\����ɢ�ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ�ɧɚ�ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ�ɤɥɟɬɨɱɧɵɯ�ɥɢɧɢɹɯ��
Ⱦɥɹ� ɤɨɧɫɬɪɭɤɰɢɢ� 96'��������� ɛɵɥɨ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ɫɧɢɠɟɧɢɟ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɮɥɭɨɪɟɫɰɟɧɰɢɢ� ɜ� ɨɬɜɟɬ� ɧɚ� ɷɥɟɤɬɪɢɱɟɫɤɢɣ� ɫɬɢɦɭɥ��
ɱɬɨ�ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɩɪɟɞɥɨɠɟɧɧɵɣ�ɜ�ɞɚɧɧɨɣ�ɪɚɛɨɬɟ�ɧɨɜɵɣ�ɩɪɢɧɰɢɩ�
ɭɫɬɪɨɣɫɬɜɚ� ɪɟɩɨɪɬɟɪɧɨɝɨ� ɞɨɦɟɧɚ� ɭɫɩɟɲɧɨ� ɪɚɛɨɬɚɟɬ�� ȼɵɜɨɞɵ��ɇɚɦɢ�
ɛɵɥ� ɫɨɡɞɚɧ� ɛɢɨɫɟɧɫɨɪ� ɦɟɦɛɪɚɧɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɧɚ� ɨɫɧɨɜɟ� ɎȻ�
)XVLRQ5HG�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ� ɧɨɜɵɣ� ɩɪɢɧɰɢɩ� ɪɚɛɨɬɵ� ɪɟɩɨɪɬɟɪɧɨɝɨ�
ɞɨɦɟɧɚ�

7+(�'(9(/230(17�2)�$�129(/�*(1(7,&$//<�
(1*,1((5('�)/825(6&(17�92/7$*(�,1',&$725
/�$��.XUNRYD
6FLHQWL¿F�$GYLVRU�±�&DQG%LRO6FL�$�0��%RJGDQRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� PHDVXUHPHQW� RI� HOHFWULFDO� DFWLYLW\� LQ� OLYLQJ� FHOOV�
UHSUHVHQWV� TXLWH� DQ� LPSRUWDQW� FKDOOHQJH� LQ� WKH� FRQWH[W� RI� EDVLF�
QHXURSK\VLRORJLF� VWXGLHV�� 'LUHFW� PHDVXUHPHQW� RI� WKH� HOHFWULF� SRWHQWLDO�
XVLQJ� PLFURHOHFWURGH� WHFKQLTXHV� LV� QRW� VXLWDEOH� IRU� DOO� H[LVWLQJ� LQ� YLYR�
PRGHOV��7KHUHIRUH��PDQ\�VFLHQWLVWV�IRU�PRUH�WKDQ����\HDUV�GHYHORS�YDULRXV�
ÀXRUHVFHQW� YROWDJH�VHQVLWLYH� LQGLFDWRUV� IURP� ORZ�PROHFXODU�ZHLJKW�
RUJDQLF�G\HV� WR�JHQHWLFDOO\�HQJLQHHUHG�ÀXRUHVFHQW�SUREHV��7KHVH�SUREHV�
DUH�FKLPHULFDO�SURWHLQ�PROHFXOHV�FRPSRVHG�RI�WKH�WZR�IXQFWLRQDO�GRPDLQV��
VHQVLWLYH�DQG�UHSRUWHU��6HQVLWLYH�GRPDLQ�VHQVHV�YROWDJH�FKDQJHV��DQG�WKH�
UHSRUWHU��SHUFHLYLQJ�VHQVLWLYH�FRQIRUPDWLRQDO�FKDQJHV��FRQYHUWV�WKHP�LQWR�
ÀXRUHVFHQW� UHVSRQVH��*)3�OLNH�ÀXRUHVFHQW� SURWHLQV� �)3V�� RIWHQ� VHUYH� DV�
UHSRUWHU�GRPDLQV��:H�SURSRVHG�D�QHZ�FRQFHSW�RI�WKH�UHSRUWHU�GRPDLQ��,I�
\RX�VSOLW�WKH�UHG�)3�)XVLRQ5HG�LQWR�WZR�IUDJPHQWV��ZKLFK�DUH�DWWDFKHG�WR�
WKH�HQGV�RI�WKH�VHQVLWLYH�GRPDLQ�LW�FRXOG�EH�DEOH�DW�D�FHUWDLQ�FRQIRUPDWLRQ�
RI� VHQVLWLYH� GRPDLQ� WR� IRUP� WKH�RULJLQDO�)3��:KHQ� WKH� FRQIRUPDWLRQ�RI�
YROWDJH�VHQVLWLYH�GRPDLQ�FKDQJHV�LW�OHDG�WR�D�FKDQJH�LQ�ÀXRUHVFHQFH�RI�WKH�
UHSRUWHU�DQG�FRXOG�EH�GHWHFWHG��%XWWHUÀ\����LV�D�ELRVHQVRU�GHYHORSHG�LQ�WKH�
7KRPDV�.QRSIHO¶V�ODERUDWRU\�ZKLFK�ZDV�VHOHFWHG�DV�D�VHQVLWLYH�GRPDLQ�IRU�
RXU�QHZ�VHQVRU�� ,W¶V�VHQVLWLYH�GRPDLQ�SUHVHQWV�D�FKLPHUD�RI� WKH�YROWDJH�
GHSHQGHQW�SRWDVVLXP�FKDQQHO�DQG�WKH�YROWDJH�VHQVLWLYH�SKRVSKDWDVH��$LP��
7KH�GHYHORSLQJ�RI�D�QHZ�ELRVHQVRU�IRU�PHPEUDQH�SRWHQWLDO�EDVHG�RQ�WKH�
UHG�)3�)XVLRQ5HG��0DWHULDOV�DQG�PHWKRGV��:H�XVHG�3&5��UHVWULFWLRQ�DQG�
OLJDWLRQ�IRU�WKH�HQJLQHHULQJ�D�JHQHWLF�FRQVWUXFW�RI�WKH�ELRVHQVRU��3ULPDU\�
FRQWURO�RI�ÀXRUHVFHQFH�LQWHQVLW\�ZDV�SHUIRUPHG�EH�WUDQVIRUPDWLRQ�RI�WKH�
SODVPLG�'1$� LQWR�FRPSHWHQW� FHOOV�RI�(�FROL� VWUDLQ�;/��%OXH��7UDQVLHQW�
WUDQVIHFWLRQ� RI� HXNDU\RWLF� FHOO� OLQHV� +(.���� DQG� 3&��� ZDV� XVHG� IRU�
WKH� VFUHHQLQJ� DQG� WKH� SUHOLPLQDU\� WHVWLQJ� RI� FRQVWUXFWLRQ¶V� ÀXRUHVFHQFH�
DQG� ORFDOL]DWLRQ� LQ� WKH� FHOO�� 3DWFK� FODPS� WHFKQLTXHV� ZLWK� VLPXOWDQHRXV�
UHJLVWUDWLRQ� RI� FKDQJHV� LQ� ÀXRUHVFHQFH�ZHUH� XVHG� IRU� IXQFWLRQDO� WHVWLQJ�
RI� WKH� LQGLFDWRUV��5HVXOWV��2Q� WKH�¿UVW� VWDJH� LW�ZDV�QHFHVVDU\� WR�PDNH�D�
QXPEHU�RI�SHUPXWHG�SURWHLQ�YDULDQWV�RI�)XVLRQ5HG��LQ�ZKLFK�WKH�1��DQG�
&��WHUPLQXV�RI�WKH�SURWHLQ�JHQH�ZHUH�IXVHG�WRJHWKHU��7KHQ�ZH�IRUPHG�QHZ�
HQGV�LQ�WKH�RWKHU�SRVLWLRQ�RI�WKH�SURWHLQ¶V�SRO\SHSWLGH�FKDLQ��7KLV�PHWKRG�
PDNHV�LW�PRUH�VHQVLWLYH�WR�FRQIRUPDWLRQDO�FKDQJHV�RFFXUV�RQ�WKH�HQGV�RI�WKH�
PROHFXOH��)RU�WKH�EHVW�RI�WKH�SHUPXWHG�YDULDQWV�ELPROHFXODU�ÀXRUHVFHQFH�
FRPSOHPHQWDWLRQ�PHWKRG�ZDV�SHUIRUPHG��)3�ZDV�GLYLGHG� LQWR� WZR�QRQ�
ÀXRUHVFHQW�IUDJPHQWV�DQG�FKHFNHG�WKHLU�DELOLW\�WR�DVVRFLDWH�DQG�IRUP�WKH�
PDWXUH� )3� DJDLQ�� 9DULDQWV� 96'������� DQG� 96'��������� VXFFHVVIXOO\�
SDVVHG� WKLV�VWDJH��$QG� WKH\�ZHUH�IXVHG� WR�D�YROWDJH�VHQVLWLYH�GRPDLQ�RI�
VHQVRU� %XWWHUÀ\���� DQG� WHVWHG� LQ� HXNDU\RWLF� FHOO� OLQHV��:H� UHJLVWHUHG� D�
GHFUHDVH� LQ�ÀXRUHVFHQFH� LQWHQVLW\� LQ� UHVSRQVH� WR� DQ� HOHFWULFDO� VLJQDO� IRU�
FRQVWUXFWLRQ�96'���������� ,W� VKRZV� WKDW� WKH�SURSRVHG�QHZ�SULQFLSOH�RI�
RSHUDWLRQ�RI�WKH�UHSRUWHU�GRPDLQ�VXFFHVVIXOO\�ZRUNV��&RQFOXVLRQ��:H�KDYH�
GHYHORSHG�D�YROWDJH�VHQVLWLYH�ELRVHQVRU�EDVHG�RI�UHG�)3�)XVLRQ5HG��ZKLFK�
UHSUHVHQWV�WKH�QHZ�SULQFLSOH�RI�WKH�UHSRUWHU�GRPDLQ�FRQVWUXFWLRQ�

ɅɂɉɈɋɈɆȺɅɖɇɕȿ�ɇȺɇɈɄɈɇɌȿɃɇȿɊɕ��
ɄɈɇɔɘȽɂɊɈȼȺɇɇɕȿ�ɋ�ȺɇɌɂɌȿɅȺɆɂ��ȾɅə�
ȺȾɊȿɋɇɈɃ�ȾɈɋɌȺȼɄɂ�ɐɂɋɉɅȺɌɂɇȺ�ɂ�ɐɂɋ�
ȾɂȺɆɂɇȾɂɇɂɌɊȺɌɉɅȺɌɂɇɕ��,,�
ɂ�ɂ�� Ʉɭɡɧɟɰɨɜ�� ɋ�Ⱥ�� ɒɟɢɧ�� Ⱥ�Ⱥ�� Ʉɨɪɱɚɝɢɧɚ�� Ⱦ�Ⱥ�� Ȼɵɱɤɨɜ�� ɇ�Ɏ��
Ƚɪɢɧɟɧɤɨ��Ⱥ�ȼ��Ʉɚɛɚɧɨɜ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ��ȼ�ɉ��ɑɟɯɨɧɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɯ�ɧ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� Ɇ�ȼ�Ʌɨɦɨɧɨɫɨɜɚ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɪɨɢɡɜɨɞɧɵɟ�ɩɥɚɬɢɧɵ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɪɢ�ɥɟɱɟɧɢɢ�
ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɨɞɧɚɤɨ� ɨɧɢ� ɨɛɥɚɞɚɸɬ� ɜɵɫɨɤɨɣ�

ɫɢɫɬɟɦɧɨɣ� ɬɨɤɫɢɱɧɨɫɬɶɸ� ɢ� ɛɵɫɬɪɨ� ɜɵɜɨɞɹɬɫɹ� ɢɡ� ɨɪɝɚɧɢɡɦɚ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɧɚɧɨɤɨɧɬɟɣɧɟɪɧɵɯ� ɫɢɫɬɟɦ� ɞɥɹ� ɞɨɫɬɚɜɤɢ�
ɬɚɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɩɨɡɜɨɥɹɟɬ� ɭɜɟɥɢɱɢɬɶ� ɦɚɤɫɢɦɚɥɶɧɨ� ɩɟɪɟɧɨɫɢɦɭɸ�
ɞɨɡɭ� ɢ� ɭɥɭɱɲɢɬɶ� ɮɚɪɦɚɤɨɤɢɧɟɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɪɚɡɪɚɛɨɬɤɚ� ɫɬɚɛɢɥɶɧɵɯ�9(*)5��ɤɨɧɴɸɝɢɪɨɜɚɧɧɵɯ�
ɥɢɩɨɫɨɦ�� ɷɮɮɟɤɬɢɜɧɨ� ɡɚɝɪɭɠɟɧɧɵɯ� ɰɢɫɩɥɚɬɢɧɨɦ� �&''3�� ɢ� ɰɢɫ�
ɞɢɚɦɢɧɞɢɧɢɬɪɚɬɩɥɚɬɢɧɨɣ� ,,� �&''3���� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɋɢɧɬɟɡ� ɩɪɨɯɨɞɢɥ� ɜ� ɬɪɢ� ɷɬɚɩɚ�� ��� ɩɨɥɭɱɟɧɢɟ� ɥɢɩɢɞɧɨɣ� ɩɥɟɧɤɢ� ɢɡ�
ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧɚ�� ɯɨɥɟɫɬɟɪɢɧɚ�� '63(�3(*�������� PDO�'63(�
3(*������� ɢ� '33*�� ��� ɷɦɭɥɶɝɢɪɨɜɚɧɢɟ� ɥɢɩɢɞɧɨɣ� ɨɛɨɥɨɱɤɢ� ɜ�
ɜɨɞɧɨɦ� ɪɚɫɬɜɨɪɟ� ɫɨɥɟɣ� ɩɥɚɬɢɧɵ� ɢ� ��� ɤɨɧɴɸɝɚɰɢɹ� ɥɢɩɨɫɨɦ� ɫ�
ɦɨɧɨɤɥɨɧɚɥɶɧɵɦɢ�ɚɧɬɢɬɟɥɚɦɢ�ɤ�9(*)�ɪɟɰɟɩɬɨɪɭ�,,�ɬɢɩɚ��ɋɜɨɛɨɞɧɨɟ�
ɥɟɤɚɪɫɬɜɨ� ɢ� ɧɟɫɜɹɡɚɜɲɢɟɫɹ� ɚɧɬɢɬɟɥɚ� ɭɞɚɥɹɥɢ� ɦɟɬɨɞɨɦ� ɝɟɥɶ�
ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ�ɯɪɨɦɚɬɨɝɪɚɮɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�6HSKDURVH�&/��%��
Ⱦɥɹ� ɢɡɭɱɟɧɢɹ� ɩɨɥɭɱɟɧɧɵɯ� ɜɟɤɬɨɪɧɵɯ� ɥɢɩɨɫɨɦ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɦɟɬɨɞ�
ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɫɜɟɬɨɪɚɫɫɟɹɧɢɹ�� ɪɟɧɬɝɟɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɣ� ɚɧɚɥɢɡ��
ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɣ� ɚɧɚɥɢɡ� ɢ� 077�ɬɟɫɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɪɚɛɨɬɵ� ɛɵɥɢ� ɭɫɩɟɲɧɨ� ɫɢɧɬɟɡɢɪɨɜɚɧɵ� ɫɬɚɛɢɥɶɧɵɟ� ɨɬɪɢɰɚɬɟɥɶɧɨ�
ɡɚɪɹɠɟɧɧɵɟ� ɜɟɤɬɨɪɧɵɟ� ɥɢɩɨɫɨɦɵ�� Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɟɦɤɨɫɬɶ� ɡɚɝɪɭɡɤɢ�
ɫɨɫɬɚɜɢɥɚ�������ɞɥɹ�ɥɢɩɨɫɨɦ�ɫ�&''3���ɱɬɨ�ɫɭɳɟɫɬɜɟɧɧɨ�ɩɪɟɜɵɲɚɟɬ�
ɡɚɝɪɭɡɤɭ� ɤɨɦɦɟɪɱɟɫɤɢ� ɞɨɫɬɭɩɧɵɯ� ɥɢɩɨɫɨɦɚɥɶɧɵɯ� ɧɚɧɨɱɚɫɬɢɰ�
�/LSRSODWLQ��� ɭ� ɤɨɬɨɪɵɯ� ɨɧɚ� ɫɨɫɬɚɜɥɹɟɬ� ����� ɂɫɩɨɥɶɡɨɜɚɧɢɟ�
ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ� ɚɧɬɢɬɟɥ� ɤ� 9(*)5�� ɩɨɤɚɡɚɥɨ� ɭɜɟɥɢɱɟɧɢɟ�
ɬɨɤɫɢɱɧɨɫɬɢ� ɫɢɫɬɟɦɵ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɜɞɜɨɟ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɤɨɧɬɪɨɥɟɦ��ɧɟɜɟɤɬɨɪɧɵɟ�ɥɢɩɨɫɨɦɵ�ɢ�ɧɟɫɟɥɟɤɬɢɜɧɵɟ�,J*�ɥɢɩɨɫɨɦɵ���
ȼɵɜɨɞɵ�� ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɞɚɥɨɫɶ� ɩɨɥɭɱɢɬɶ� ɫɬɚɛɢɥɶɧɵɟ�
9(*)5��ɤɨɧɴɸɝɢɪɨɜɚɧɧɵɟ� ɥɢɩɨɫɨɦɵ�� ɷɮɮɟɤɬɢɜɧɨ� ɡɚɝɪɭɠɟɧɧɵɟ�
&''3�ɢ�&''3���Ⱦɚɧɧɵɟ�ɥɢɩɨɫɨɦɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɭɫɩɟɲɧɨ�ɩɪɢɦɟɧɟɧɵ�
ɞɥɹ�ɥɟɱɟɧɢɹ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ��
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɩɨɞɞɟɪɠɤɟ� ɝɪɚɧɬɚ� Ɇɢɧɢɫɬɟɪɫɬɜɚ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɧɚɭɤɢ�ɊɎ���*������������ɝɪɚɧɬɚ�ɉɪɟɡɢɞɟɧɬɚ�ɊɎ�ɞɥɹ�
ɦɨɥɨɞɵɯ�ɭɱɟɧɵɯ�ɆɄ�������������ɢ�ɝɪɚɧɬɚ�ɊɎɎɂ�������������

/,32620$/�1$12&217$,1(56�&21-8*$7('�:,7+�
$17,%2',(6�)25�7$5*(7('�'(/,9(5<�2)�&,63/$7,1�$1'�
&,6�',$0,1',1,75$73/$7,1��,,�
,�,�� .X]QHWVRY�� 6�$�� 6KHLQ�� $�$�� .RUFKDJLQD�� '�$�� %\FKNRY�� 1�)��
*ULQHQNR��$�9��.DEDQRY��1�9��1XNRORYD��9�3��&KHNKRQLQ
6FLHQWL¿F�$GYLVRU�±�&DQG&KHP6FL�1�9��1XNRORYD
/RPRQRVRY�0RVFRZ�6WDWH�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��3ODWLQXP�GHULYDWLYHV�DUH�ZLGHO\�XVHG�IRU�WUHDWPHQW�RI�FDQFHU��
EXW� WKH\� FKDUDFWHUL]HG� E\� KLJK� V\VWHPLF� WR[LFLW\� DQG� UDSLG� HOLPLQDWLRQ�
IURP�WKH�ERG\��7R�LQFUHDVH�WKH�PD[LPXP�WROHUDWHG�GRVH�RI�VXFK�GUXJV�DQG�
LPSURYH� SKDUPDFRNLQHWLF� FKDUDFWHULVWLFV�� WKH\� FDQ� EH� HQFDSVXODWHG� LQWR�
QDQRFRQWDLQHU� GHOLYHU\� V\VWHPV��$LP�� 7R� GHYHORS� WKH� VWDEOH� 9(*)5��
WDUJHWHG� OLSRVRPHV�� HI¿FLHQWO\� ORDGHG� ZLWK� FLVSODWLQ� �&''3�� DQG� FLV�
GLDPLQGLQLWUDWSODWLQ��,,���&''3����0DWHULDOV�DQG�PHWKRGV��7KH�V\QWKHVLV�
LQYROYHG�WKUHH�VWHSV�����IRUPDWLRQ�RI�OLSLG�¿OP�IURP�SKRVSKDWLG\OFKROLQH��
FKROHVWHURO�� '63(�3(*� �������� PDO�'63(�3(*� ������� DQG� '33*�� ���
HPXOVL¿FDWLRQ�RI�WKH�OLSLGV�LQ�DQ�DTXHRXV�VROXWLRQ�RI�SODWLQXP�VDOWV�DQG����
FRQMXJDWLRQ�ZLWK�PRQRFORQDO�DQWLERGLHV�WR�9(*)5���8QERXQG�PRQRFORQDO�
DQWLERGLHV�DQG�IUHH�GUXJ�ZHUH�HOLPLQDWHG�E\�JHO�¿OWUDWLRQ�FKURPDWRJUDSK\��
XVLQJ� 6HSKDURVH� &/��%�� 7R� DQDO\]H� WKH� REWDLQHG� OLSRVRPHV� ZH� XVHG�
G\QDPLF� OLJKW� VFDWWHULQJ��;�UD\�ÀXRUHVFHQFH� DQDO\VLV��(/,6$�DVVD\� DQG�
077�WHVW��5HVXOWV��$V�D�UHVXOW�ZH�REWDLQHG�WKH�VWDEOH�QHJDWLYHO\�FKDUJHG�
WDUJHWHG�OLSRVRPHV�� ,Q� FDVH� RI� &''3�� ORDGHG� OLSRVRPHV� WKH� PD[LPDO�
ORDGLQJ� FDSDFLW\� �/&�� ZDV� ������� ZKLFK� LV� VXEVWDQWLDOO\� H[FHHG� WKH�
ORDGLQJ� RI� FRPPHUFLDOO\� DYDLODEOH� OLSRVRPDO� QDQRSDUWLFOHV� �/LSRSODWLQ��
/& ������0RQRFORQDO� DQWLERGLHV� WR� 9(*)5�� DOORZHG� WR� LQFUHDVH� WKH�
F\WRWR[LFLW\� RI� WKH� V\VWHP� DSSUR[LPDWHO\� WZLFH� FRPSDUHG� WR� FRQWUROV�
�XQWDUJHWHG�OLSRVRPHV� DQG� QRQVHOHFWLYH� ,J*�OLSRVRPHV��� &RQFOXVLRQ�� ,Q�
WKH� VWXG\� ZH� REWDLQHG� 9(*)5��WDUJHWHG� OLSRVRPHV�� HI¿FLHQWO\� ORDGHG�
ZLWK�FLVSODWLQ� �&''3��DQG�FLV�GLDPLQGLQLWUDWSODWLQ� �,,�� �&''3����7KHVH�
OLSRVRPHV�FDQ�EH�VXFFHVVIXOO\�XVHG�IRU�FDQFHU�WUHDWPHQW��
7KLV�ZRUN�ZDV�VXSSRUWHG�E\�JUDQWV�IURP�0LQLVWU\�RI�(GXFDWLRQ�DQG�6FLHQFH�
RI�5)���*������������IURP�3UHVLGHQW�RI�WKH�5)�IRU�<RXQJ�6FLHQWLVWV�ɆɄ�
������������DQG�5)%5�������������

ȺɇȺɅɂɁ�ȺɋɋɈɐɂȺɐɂɂ�ɉɈɅɂɆɈɊɎɂɁɆȺ�ȽȿɇɈȼ��
ȼɈȼɅȿɑȿɇɇɕɏ�ȼ�ɊȺɁȼɂɌɂȿ�ȼɈɋɉȺɅȿɇɂə��ɋ�
ɉɊȿȾɊȺɋɉɈɅɈɀȿɇɇɈɋɌɖɘ�Ʉ�ɊȺɋɋȿəɇɇɈɆɍ�
ɋɄɅȿɊɈɁɍ
ɂ�ɋ��Ʉɢɫɟɥɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɛ�ɧ��Ɉ�Ƚ��Ʉɭɥɚɤɨɜɚ��ɤ�ɛ�ɧ��ȿ�ɘ��ɐɚɪɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� Ɋɚɫɫɟɹɧɧɵɣ� ɫɤɥɟɪɨɡ� �Ɋɋ�� ±� ɯɪɨɧɢɱɟɫɤɨɟ�
ɞɟɦɢɟɥɢɧɢɡɢɪɭɸɳɟɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ� �ɐɇɋ��� ɜ� ɪɚɡɜɢɬɢɢ� ɤɨɬɨɪɨɝɨ� ɫɭɳɟɫɬɜɟɧɧɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ�
ɚɭɬɨɢɦɦɭɧɧɵɣ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɣ� ɩɪɨɰɟɫɫ�� ɨɩɨɫɪɟɞɨɜɚɧɧɵɣ� Ɍ��
ɢ� %�ɥɢɦɮɨɰɢɬɚɦɢ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɩɨɜɪɟɠɞɟɧɢɹ�
ɦɢɟɥɢɧɨɜɨɣ� ɨɛɨɥɨɱɤɢ� ɧɟɣɪɨɧɨɜ� ɐɇɋ� ɭ� ɛɨɥɶɧɵɯ� ɧɚɛɥɸɞɚɟɬɫɹ�
ɩɪɨɝɪɟɫɫɢɪɭɸɳɚɹ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ� ɞɢɫɮɭɧɤɰɢɹ�� Ɋɋ� ɹɜɥɹɟɬɫɹ�
ɤɨɦɩɥɟɤɫɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ�� ɨɛɭɫɥɨɜɥɟɧɧɵɦ� ɜɥɢɹɧɢɟɦ� ɮɚɤɬɨɪɨɜ�
ɜɧɟɲɧɟɣ� ɫɪɟɞɵ� ɢ� ɜɤɥɚɞɨɦ� ɝɟɧɟɬɢɱɟɫɤɨɣ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ� ɫ�
ɩɨɥɢɝɟɧɧɵɦ�ɬɢɩɨɦ�ɧɚɫɥɟɞɨɜɚɧɢɹ��Ⱥɧɚɥɢɡ�ɚɫɫɨɰɢɚɰɢɢ�ɩɨɥɢɦɨɪɮɢɡɦɚ�
ɝɟɧɨɜ� ɫɢɫɬɟɦɵ� ɜɨɫɩɚɥɟɧɢɹ� ɫ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ� ɤ� Ɋɋ� ɦɨɠɟɬ�
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɤɚɤ�ɜɵɹɜɥɟɧɢɸ�ɦɨɥɟɤɭɥɹɪɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ�ɩɚɬɨɝɟɧɟɡɚ�
ɡɚɛɨɥɟɜɚɧɢɹ��ɬɚɤ�ɢ�ɩɨɢɫɤɭ�ɦɚɪɤɟɪɨɜ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�
Ɋɋ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɚɫɫɨɰɢɚɰɢɢ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɨɜ��
ɤɨɞɢɪɭɸɳɢɯ�ɛɟɥɤɢ��&&5�� �UV������ ,/�� �UV���������� ,/�� �UV����������
&&/�� �UV����������ɢ�ɦɢɤɪɨɊɇɄ�0,5���$� �UV���������� ɜɨɜɥɟɱɟɧɧɵɟ�
ɜ� ɪɚɡɜɢɬɢɟ� ɜɨɫɩɚɥɟɧɢɹ�� ɫ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ� ɤ� Ɋɋ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɲɥɢ� ���� ɛɨɥɶɧɵɯ�� ɧɚɛɥɸɞɚɸɳɢɯɫɹ� ɜ�
ɦɨɫɤɨɜɫɤɨɦ�ɝɨɪɨɞɫɤɨɦ�ɰɟɧɬɪɟ�Ɋɋ��ɢ�����ɡɞɨɪɨɜɵɯ�ɢɧɞɢɜɢɞɨɜ��ɪɭɫɫɤɢɯ�
ɩɨ� ɷɬɧɢɱɟɫɤɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�� Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ� ɩɨ� ɭɤɚɡɚɧɧɵɦ�
ɥɨɤɭɫɚɦ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɥɢɱɧɵɯ� ɜɚɪɢɚɧɬɨɜ�ɦɟɬɨɞɚ�
ɉɐɊ��Ⱦɥɹ�ɩɨɢɫɤɚ�ɚɥɥɟɥɟɣ�ɝɟɧɨɬɢɩɨɜ�ɢ�ɢɯ�ɫɨɱɟɬɚɧɢɣ��ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�
ɫ� Ɋɋ�� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɚɥɝɨɪɢɬɦ� $36DPSOHU� >KWWS���FRGH�JRRJOH�FRP�S�
DSVDPSOHU�@��Ⱥɫɫɨɰɢɚɰɢɸ�ɫ�Ɋɋ�ɫɱɢɬɚɥɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɣ��ɟɫɥɢ�
ɡɧɚɱɟɧɢɟ�S�ɨɤɚɡɵɜɚɥɨɫɶ�ɦɟɧɟɟ�������ɚ�����ɞɨɜɟɪɢɬɟɥɶɧɵɣ�ɢɧɬɟɪɜɚɥ�
ɞɥɹ�ɨɬɧɨɲɟɧɢɹ�ɲɚɧɫɨɜ��Ɉɒ��ɧɟ�ɩɟɪɟɫɟɤɚɥ����Ɋɟɡɭɥɶɬɚɬɵ��ȼɵɹɜɥɟɧɚ�
ɚɫɫɨɰɢɚɰɢɹ� ɧɨɫɢɬɟɥɶɫɬɜɚ� ɚɥɥɟɥɹ� ,/�&� �ɪ ������� Ɉɒ ������
ɫ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ� ɤ� Ɋɋ�� Ɍɚɤɠɟ� ɜɩɟɪɜɵɟ� ɨɛɧɚɪɭɠɟɧɚ�
ɚɫɫɨɰɢɚɰɢɹ� ɫɨɱɟɬɚɧɢɹ� �0,5���$&�&� �� ,/�7�� �S ��������
Ɉɒ ������� ɜɤɥɸɱɚɸɳɟɝɨ� ɩɨɥɢɦɨɪɮɧɵɣ� ɜɚɪɢɚɧɬ� ɝɟɧɚ� ɦɢɤɪɨɊɇɄ�
KVD�PLU����D��ɫ�ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ��ɉɪɨɬɟɤɬɢɜɧɵɣ�ɝɟɧɨɬɢɩ�
,/�*�*� �ɪ ������� Ɉɒ ������ ɜɯɨɞɢɬ� ɜ� ɫɨɫɬɚɜ� ɫɨɱɟɬɚɧɢɣ� �,/�*�*�
��&&/�$��ɢ� �,/�&��� ,/�*�*���&&/�$�� �S ��������Ɉɒ �����ɢ�
S ���������� Ɉɒ ����� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɲɚɟɬ�
ɭɪɨɜɟɧɶ� ɡɧɚɱɢɦɨɫɬɢ� ɚɫɫɨɰɢɚɰɢɢ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɬɨɦ��ɱɬɨ�ɩɨɥɢɦɨɪɮɢɡɦ�ɝɟɧɨɜ�0,5���$��,/���,/���
&&/��ɜɥɢɹɟɬ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ�ɤ�Ɋɋ�ɩɨ�ɩɨɥɢɝɟɧɧɨɦɭ�
ɦɟɯɚɧɢɡɦɭ�� Ⱥɫɫɨɰɢɚɰɢɹ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɚ� ɦɢɤɪɨɊɇɄ� �ɜ� ɫɨɫɬɚɜɟ�
ɚɥɥɟɥɶɧɨɝɨ� ɫɨɱɟɬɚɧɢɹ�� ɫ� ɪɢɫɤɨɦ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�ɭɱɚɫɬɢɟ�ɷɩɢɝɟɧɟɬɢɱɟɫɤɨɣ�ɪɟɝɭɥɹɰɢɢ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�
ɩɪɨɰɟɫɫɚ�ɩɪɢ�ɪɚɡɜɢɬɢɢ�Ɋɋ�

32/<0253+,606�,1�,1)/$00$7,21�3$7+:$<�
*(1(6�$5(�$662&,$7('�:,7+�08/7,3/(�6&/(526,6�
686&(37,%,/,7<
,�6��.LVHOHY
6FLHQWL¿F� $GYLVRUV� ±� &DQG%LRO6FL� 2�*�� .XODNRYD�� &DQG%LRO6FL� (�<��
7VDUHYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��0XOWLSOH�VFOHURVLV��06��LV�D�FKURQLF�GHP\HOLQDWLQJ�GLVHDVH�
RI�WKH�FHQWUDO�QHUYRXV�V\VWHP��&16��ZLWK�WKH�NH\�UROH�RI�DQ�DXWRLPPXQH�
LQÀDPPDWLRQ�PHGLDWHG�E\�7��DQG�%�O\PSKRF\WHV��'XH�WR�FKURQLF�P\HOLQ�
VKHDWK�GDPDJH�RI�&16�D[RQV��06�SDWLHQWV�DUH�VXIIHULQJ�IURP�SURJUHVVLYH�
QHXURORJLFDO� G\VIXQFWLRQ��06� LV� D� FRPSOH[� GLVHDVH� RI� SRO\JHQLF� QDWXUH�
RULJLQDWLQJ� IURP� WKH� LQWHUSOD\� EHWZHHQ� JHQHWLF� DQG� HQYLURQPHQWDO� ULVN�
IDFWRUV��$VVRFLDWLRQ�DQDO\VLV�RI�SRO\PRUSKLVPV�LQ�LQÀDPPDWLRQ�SDWKZD\�
JHQHV�ZLWK�06� VXVFHSWLELOLW\�PD\� H[SDQG� WKH� NQRZOHGJH� RQ�PROHFXODU�
PHFKDQLVPV�RI�GLVHDVH�SDWKRJHQHVLV�DQG�KHOS�LQ�LGHQWL¿FDWLRQ�WKH�LQGLYLGXDO�
JHQHWLF�ULVN�IDFWRUV��$LP��$VVRFLDWLRQ�DQDO\VLV�RI�SRO\PRUSKLVPV�LQ�SURWHLQ�
FRGLQJ� JHQHV��&&5�� �UV������ ,/�� �UV���������� ,/�� �UV����������&&/��
�UV���������� DQG� 0,5���$� �UV��������� JHQH� ZLWK� 06� VXVFHSWLELOLW\��
0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\� LQFOXGHG�����SDWLHQWV� �IURP�0RVFRZ�
FLW\� 06� FHQWHU�� DQG� ���� KHDOWK\� LQGLYLGXDOV� RI� 5XVVLDQ� HWKQLFLW\��
*HQRW\SLQJ�RI�SRO\PRUSKLF�YDULDQWV�ZDV�SHUIRUPHG�ZLWK�GLIIHUHQW�3&5�
PHWKRGV�� ,GHQWL¿FDWLRQ� RI� DOOHOHV�JHQRW\SHV� DQG� WKHLU� FRPELQDWLRQV�
DVVRFLDWHG� ZLWK� 06� ZDV� SHUIRUPHG� ZLWK�$36DPSOHU� DOJRULWKP� >KWWS���
FRGH�JRRJOH�FRP�S�DSVDPSOHU�@��$VVRFLDWLRQ�ZLWK�06� VXVFHSWLELOLW\�ZDV�
FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�LI�WKH�S�YDOXH�LV�OHVV�WKDQ�������DQG�����
FRQ¿GHQFH�LQWHUYDO�IRU�WKH�RGGV�UDWLR��25��GRHV�QRW�FURVV����5HVXOWV��$OOHOH�
,/�&� �S ������� 25 ������ ZDV� VLJQL¿FDQWO\� HQULFKHG� LQ� 06� SDWLHQWV��
$VVRFLDWLRQ� RI� DOOHOLF� FRPELQDWLRQ� �0,5���$&�&�,/�7�� �S ��������
25 ������� ZKLFK� LQFOXGHV� SRO\PRUSKLVP� RI� KVD�PLU����D�� ZLWK� 06�
VXVFHSWLELOLW\� ZDV� GHPRQVWUDWHG� IRU� WKH� ¿UVW� WLPH�� 3URWHFWLYH� JHQRW\SH�
,/�*�*� �S ������� 25 ������ LV� LQFOXGHG� LQ� FRPELQDWLRQV� �,/�*�

*�&&/�$�� DQG� �,/�&�,/�*�*�&&/�$�� �S �������� 25 �����
DQG� S ���������� 25 ������ UHVSHFWLYHO\��� ZKLFK� VXEVWDQWLDOO\� LQFUHDVHV�
WKH� OHYHO� RI� VLJQL¿FDQFH�� &RQFOXVLRQ�� 7KH� UHVXOWV� RI� WKLV� VWXG\� VXJJHVW�
WKDW� 0,5���$�� ,/��� ,/�� DQG� &&/�� JHQHWLF� SRO\PRUSKLVP� LQÀXHQFHV�
06�VXVFHSWLELOLW\�E\�SRO\JHQLF�PHFKDQLVP��$VVRFLDWLRQ�RI�PL51$�JHQH�
SRO\PRUSKLVP��LQ�WKH�DOOHOLF�FRPELQDWLRQ��ZLWK�GLVHDVH�ULVN�VXJJHVWV�WKH�
HSLJHQHWLF�UHJXODWLRQ�RI�LQÀDPPDWLRQ�LQ�06�GHYHORSPHQW�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɉɊɈɎɂɅə�ɗɄɋɉɊȿɋɋɂɂ�ɊȺɁɅɂɑɇɕɏ�
ɆɂɄɊɈɊɇɄ�ȼ�ɌɄȺɇɂ�ȽɅɂɈɆ�ɊȺɁɅɂɑɇɈɃ�ɋɌȿɉȿɇɂ�
ɁɅɈɄȺɑȿɋɌȼȿɇɇɈɋɌɂ
Ɏ�Ⱥ�� Ʉɨɲɤɢɧ�� Ⱥ�Ƚ�� ɇɢɤɢɬɢɧ�� Ⱥ�ɇ�� Ʉɨɧɨɜɚɥɨɜ�� Ⱥ�Ⱥ�� ɉɨɬɚɩɨɜ�� Ⱦ�ɘ��
ɍɫɚɱɟɜ��Ⱦ�ɂ��ɉɢɰɯɟɥɚɭɪɢ��Ƚ�Ʌ��Ʉɨɛɹɤɨɜ��Ʌ�ȼ��ɒɢɲɤɢɧɚ��ȼ�ɉ��ɑɟɯɨɧɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��Ⱦ�Ⱥ��ɑɢɫɬɹɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɥɢɨɦɵ� ɹɜɥɹɸɬɫɹ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ�
ɩɟɪɜɢɱɧɵɦɢ�ɨɩɭɯɨɥɹɦɢ�ɰɟɧɬɪɚɥɶɧɨɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɫɨɫɬɚɜɥɹɟɬ�
ɨɤɨɥɨ�����ɜɫɟɯ�ɨɩɭɯɨɥɟɣ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��Ɉɧɢ�ɹɜɥɹɸɬɫɹ�ɨɞɧɢɦɢ�ɢɡ�
ɫɚɦɵɯ�ɚɝɪɟɫɫɢɜɧɵɯ�ɢ�ɥɟɬɚɥɶɧɵɯ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ��
ɇɟɫɦɨɬɪɹ�ɧɚ�ɞɨɫɬɢɠɟɧɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ��ɜ�ɯɢɦɢɨ��
ɢ�ɥɭɱɟɜɨɣ�ɬɟɪɚɩɢɢ��ɫɦɟɪɬɧɨɫɬɶ�ɫɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɝɥɢɨɦɚɦɢ�ɨɫɬɚɟɬɫɹ�
ɨɱɟɧɶ� ɜɵɫɨɤɨɣ�� ɆɢɤɪɨɊɇɄ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɤɥɚɫɫ� ɧɟɛɨɥɶɲɢɯ�
ɧɟɤɨɞɢɪɭɸɳɢɯ� ɦɨɥɟɤɭɥ� ɊɇɄ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɪɟɝɭɥɹɰɢɢ� ɨɫɧɨɜɧɵɯ�
ɛɢɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��Ɋɚɡɥɢɱɧɵɟ�ɦɢɤɪɨɊɇɄ�ɫ�ɩɪɨɨɧɤɨɝɟɧɧɵɦɢ�ɢ�
ɚɧɬɢɨɧɤɨɝɟɧɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɜ�ɝɥɢɨɛɥɚɫɬɨɦɚɯ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɇɵ�ɪɟɲɢɥɢ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɩɪɨɮɢɥɢ�ɷɤɫɩɪɟɫɫɢɢ����
ɡɪɟɥɵɯ� ɦɢɤɪɨɊɇɄ� �ɦɢɤɪɨɊɇɄ������ ɦɢɤɪɨɊɇɄ���ɚ�� ɦɢɤɪɨɊɇɄ�����
ɦɢɤɪɨɊɇɄ���ɚ�� ɦɢɤɪɨɊɇɄ����� ɦɢɤɪɨɊɇɄ���ɚ�� ɦɢɤɪɨɊɇɄ���ɚ��
ɦɢɤɪɨɊɇɄ����� ɢ� ɦɢɤɪɨɊɇɄ������ ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɛɪɚɡɰɚɯ�
ɝɥɢɨɦ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ�� ɱɬɨɛɵ� ɜɵɹɫɧɢɬɶ��
ɤɨɪɪɟɥɢɪɭɟɬ�ɥɢ�ɭɪɨɜɟɧɶ�ɷɤɫɩɪɟɫɫɢɢ�ɞɚɧɧɵɯ�ɦɢɤɪɨɊɇɄ�ɫɨ�ɫɬɟɩɟɧɶɸ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ�ɨɩɭɯɨɥɟɣ��Ȼɵɥ�ɬɚɤɠɟ�ɢɡɦɟɪɟɧ�ɭɪɨɜɟɧɶ�ɷɤɫɩɪɟɫɫɢɢ�
ɲɟɫɬɢ� ɤɥɸɱɟɜɵɯ� ɝɟɧɨɜ�� ɬɚɤɢɯ� ɤɚɤ� 37(1�� S���&'.1�$�� 0'5���
$%&*��� ȼȺɏ� ɢ� %&/���� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɪɟɝɭɥɹɰɢɢ� ɜɚɠɧɟɣɲɢɯ�
ɫɢɝɧɚɥɶɧɵɯ� ɩɭɬɟɣ� ɜ� ɝɥɢɨɦɚɯ�� ɱɬɨɛɵ� ɭɫɬɚɧɨɜɢɬɶ� ɜɥɢɹɧɢɟ� ɞɚɧɧɵɯ�
ɦɢɤɪɨɊɇɄ� ɧɚ� ɷɬɢ� ɫɢɝɧɚɥɶɧɵɟ� ɦɟɯɚɧɢɡɦɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� 57�3&5�� ɚɧɚɥɢɡ� ɭɪɨɜɧɹ� ɷɤɫɩɪɟɫɫɢɢ� ɜ� ��� ɨɛɪɚɡɰɚɯ�
ɬɤɚɧɢ� ɨɩɭɯɨɥɢ� �ɤɥɚɫɫ� ,,�,9��� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɛɧɚɪɭɠɟɧɨ� ɭɜɟɥɢɱɟɧɢɟ�
ɭɪɨɜɧɹ�ɷɤɫɩɪɟɫɫɢɢ�ɦɢɤɪɨɊɇɄ����ɢ�ɦɢɤɪɨɊɇɄ���ɚ�ɜɨ�ɜɫɟɯ�ɨɛɪɚɡɰɚɯ�
ɨɩɭɯɨɥɟɣ��ɬɨɝɞɚ�ɤɚɤ�ɭɪɨɜɧɢ�ɷɤɫɩɪɟɫɫɢɢ�ɦɢɤɪɨɊɇɄ���ɢ�ɦɢɤɪɨɊɇɄ�����
ɛɵɥɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɠɟɧɵ�ɢ�ɪɚɡɥɢɱɚɥɢɫɶ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɟɩɟɧɢ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ� ɝɥɢɨɦ�� ɍɪɨɜɧɢ� ɷɤɫɩɪɟɫɫɢɢ� 0'5�� $%&*��� S���
&'.1�$� ɛɵɥɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɟɧɵ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɷɤɫɩɪɟɫɫɢɹ�
37(1�ɛɵɥɚ�ɫɧɢɠɟɧɚ�ɜ�ɨɛɪɚɡɰɚɯ�ɨɩɭɯɨɥɟɣ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɨɪɦɚɥɶɧɨɣ�
ɬɤɚɧɶɸ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ȼɵɜɨɞɵ�� Ⱦɚɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɡɜɨɥɹɸɬ�
ɩɨɥɭɱɢɬɶ�ɧɨɜɵɟ�ɞɚɧɧɵɟ�ɨ�ɦɨɥɟɤɭɥɹɪɧɵɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɯɚɧɢɡɦɚɯ�
ɝɥɢɨɦ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɢɯ�ɫɬɟɩɟɧɢ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɫɬɢ�ɢ�ɩɪɟɞɥɨɠɢɬɶ�
ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ� ɚɧɚɥɢɡ� ɦɢɤɪɨɊɇɄ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ�ɦɚɪɤɟɪɚ�ɨɩɭɯɨɥɟɣ�ɦɨɡɝɚ�

7+(�678'<�2)�(;35(66,21�352),/(�2)�9$5,286�0,51$6�
,1�*/,20$�7,668(6�2)�',))(5(17�*5$'(
3�$��.RVKNLQ��$�*��1LNLWLQ��$�1��.RQRYDORY��$�$��3RWDSRY��'�<��8VDFKHY��
'�,��3LWVNKHODXUL��*�/��.RE\DNRY��/�9��6KLVKNLQD��9�3��&KHNKRQLQ
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��3URI��$�'��&KLVWLDNRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� +XPDQ� JOLRPDV� DUH� WKH� PRVW� FRPPRQ� SULPDU\� WXPRUV�
RI� WKH� FHQWUDO� QHUYRXV� V\VWHP�� DFFRXQWLQJ� IRU� ����RI� DOO� EUDLQ� WXPRUV��
WKH\�DUH�DPRQJ�WKH�PRVW�DJJUHVVLYH�DQG�OHWKDO�PDOLJQDQFLHV��$QG�LQ�VSLWH�
RI� DGYDQFHV� LQ� VXUJLFDO� WUHDWPHQW� DQG� FKHPRWKHUDS\� DQG� UDGLRWKHUDS\�
PRUWDOLW\� DPRQJ� SDWLHQWV�ZLWK� JOLRPDV� UHPDLQV� YHU\� KLJK��0LFUR51$V�
�PL51$V�� DUH� D� FODVV� RI� VPDOO� QRQ�FRGLQJ� 51$� PROHFXOHV� LQYROYHG�
LQ� WKH� UHJXODWLRQ� RI� NH\� ELRORJLFDO� SURFHVVHV�� 'LIIHUHQW� PL51$V� ZLWK�
SUR�RQFRJHQLF� DQG� DQWL�RQFRJHQLF� SURSHUWLHV� KDYH� EHHQ� LGHQWL¿HG� LQ�
JOLREODVWRPDV�� $LP�� :H� GHFLGHG� WR� DQDO\]H� H[SUHVVLRQ� SUR¿OHV� RI� ���
PDWXUH� PL51$V� �PL5������ PL5���ɚ�� PL5����� PL5���ɚ�� PL5����� PL5�
��ɚ��PL5���ɚ��PL5������DQG�PL5������LQ�SRVW�VXUJHU\�JOLRPD�VSHFLPHQV�
RI�GLIIHUHQW�JUDGH�LQ�RUGHU�WR�¿QG�ZKHWKHU�WKH�H[SUHVVLRQ�OHYHO�FRUUHODWHV�
ZLWK�WXPRU�JUDGHV��:H�DOVR�PHDVXUHG�H[SUHVVLRQ�RI�VL[�NH\�JHQHV�VXFK�DV�
37(1��S���&'.1�$��0'5���$%&*���%$;��DQG�%&/���LQYROYHG�LQ�WKH�
UHJXODWLRQ�RI�FULWLFDO�JOLRPD�VLJQDOLQJ�SDWKZD\V�WR�HVWDEOLVK�WKH�HIIHFW�RI�
PL51$V�RQ� WKHVH�VLJQDOLQJ�PHFKDQLVPV��0DWHULDOV�DQG�PHWKRGV��8VLQJ�
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57�3&5�� ZH� SHUIRUPHG� H[SUHVVLRQ� DQDO\VLV� RI� ��� WXPRU� IUHVK� VDPSOHV�
�JUDGH�,,�,9���5HVXOWV��:H�IRXQG�JUDGXDO�LQFUHDVH�LQ�PL5����DQG�PL5���D�
OHYHOV�LQ�DOO�WXPRU�JUDGHV�ZKHUHDV�PL5���DQG�PL5�����ZHUH�VLJQL¿FDQWO\�
GRZQ�UHJXODWHG� GHSHQGLQJ� RQ� WKH� JOLRPD� JUDGH�� 0'5�� $%&*��� DQG�
S���&'.1�$� OHYHOV� ZHUH� VLJQL¿FDQWO\� XS�UHJXODWHG� ZKLOH� H[SUHVVLRQ�
RI�37(1�ZDV�GRZQ�UHJXODWHG�LQ�WXPRU�VDPSOHV�FRPSDUHG�WR�WKH�QRUPDO�
EUDLQ� WLVVXH�� &RQFOXVLRQ�� 7KHVH� REVHUYDWLRQV� SURYLGH� QHZ� LQVLJKWV� LQWR�
PROHFXODU� SDWKRJHQLF� PHFKDQLVPV� RI� JOLRPD� SURJUHVVLRQ� DQG� VXJJHVW�
DERXW�D�SRWHQWLDO�YDOXH�RI�PL51$V�DV�D�SXWDWLYH�GLDJQRVWLF�PDUNHU�RI�EUDLQ�
WXPRUV�

ȽȿɇȿɌɂɑȿɋɄȺə�ȼȺɊɂȺȻȿɅɖɇɈɋɌɖ�675�ɅɈɄɍɋɈȼ�
<�ɏɊɈɆɈɋɈɆɕ�ɋɊȿȾɂ�ɇȺɋȿɅȿɇɂə�ɘȽȺ�ɐȿɇɌɊȺɅɖɇɈɃ�
ɊɈɋɋɂɂ
ɂ�ɋ��ɉɨɥɹɤɨɜɚ��ɂ�ɇ��Ʌɟɩɟɧɞɢɧɚ��Ɍ�ɂ��əɤɭɧɱɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜɧɢɦɚɧɢɟ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ�ɩɪɢɜɥɟɤɚɟɬ�
ɩɨɢɫɤ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɯ�ɝɟɧɟɬɢɱɟɫɤɢɯ�ɦɚɪɤɟɪɨɜ��ɩɨɡɜɨɥɹɸɳɢɯ�
ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ�ɫɨɛɵɬɢɹ�ɷɬɧɨɝɟɧɟɡɚ�ɢ�ɢɫɬɨɪɢɢ�ɩɨɩɭɥɹɰɢɣ��Ɉɞɧɢɦ�
ɢɡ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɬɢɩɨɜ�ɦɚɪɤɟɪɨɜ� ɹɜɥɹɸɬɫɹ�ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɟ�675�
�6KRUW� 7DQGHP� 5HSHDWV�� ɦɚɪɤɟɪɵ�� ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɢɯ� ɦɭɬɢɪɨɜɚɧɢɹ�
ɦɨɠɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɜɵɹɜɥɟɧɢɸ� ɧɟɞɚɜɧɢɯ� ɫɨɛɵɬɢɣ� ɷɬɧɨɝɟɧɟɡɚ��
ɐɟɥɶɸ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɨ� ɢɡɭɱɟɧɢɟ� ɝɟɧɟɬɢɱɟɫɤɨɣ�
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ����675�ɥɨɤɭɫɨɜ�<�ɯɪɨɦɨɫɨɦɵ��'<6���D�E��'<6�����
'<6���ǿ�ǿǿ��'<6�����'<6�����'<6�����'<6�����'<6����'<6�������
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɤɚɱɟɫɬɜɟ� ɨɛɴɟɤɬɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ�
ɜɵɛɪɚɧɨ� ɪɭɫɫɤɨɟ� ɧɚɫɟɥɟɧɢɟ� ɲɟɫɬɢ� ɪɚɣɨɧɧɵɯ� ɩɨɩɭɥɹɰɢɣ� ɱɟɬɵɪɟɯ�
ɨɛɥɚɫɬɟɣ� ɐɟɧɬɪɚɥɶɧɨɣ� Ɋɨɫɫɢɢ�� ɉɪɢɫɬɟɧɫɤɢɣ� ɢ� ɑɟɪɟɦɢɫɢɧɨɜɫɤɢɣ�
ɪɚɣɨɧɵ� Ʉɭɪɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ɋɟɩɶɟɜɫɤɢɣ� ɪɚɣɨɧ� ȼɨɪɨɧɟɠɫɤɨɣ� ɨɛɥɚɫɬɢ��
Ȼɨɥɯɨɜɫɤɢɣ� ɢ� Ʌɢɜɟɧɫɤɢɣ� ɪɚɣɨɧɵ� Ɉɪɥɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɉɟɬɪɨɜɫɤɢɣ�
ɪɚɣɨɧ� Ɍɚɦɛɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ȼɵɛɨɪ� ɷɬɢɯ� ɪɚɣɨɧɨɜ� ɛɵɥ� ɧɟ� ɫɥɭɱɚɟɧ� ɢ�
ɨɛɭɫɥɨɜɥɟɧ�� ɜɨ�ɩɟɪɜɵɯ��ɢɯ�ɪɚɫɩɨɥɨɠɟɧɢɟɦ�ɜ�ɩɪɟɞɟɥɚɯ�ɞɪɟɜɧɟɣɲɟɝɨ�
ɢɫɤɨɧɧɨ� ɪɭɫɫɤɨɝɨ� ɚɪɟɚɥɚ�� ɬ�ɟ�� ɧɚ� ɬɨɣ� ɬɟɪɪɢɬɨɪɢɢ�� ɝɞɟ� ɩɪɨɢɫɯɨɞɢɥɨ�
ɫɬɚɧɨɜɥɟɧɢɟ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɟɧɨɮɨɧɞɚ� ɪɭɫɫɤɨɝɨ� ɷɬɧɨɫɚ� ɜ� ɏ,,,±
;9,,� ɜɜ��� ɜɨ�ɜɬɨɪɵɯ�� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɢɯ�ɮɨɪɦɢɪɨɜɚɧɢɹ�� ɫɜɹɡɚɧɧɵɦɢ�
ɫ� ɪɚɡɧɨɧɚɩɪɚɜɥɟɧɧɨɫɬɶɸ� ɦɢɝɪɚɰɢɨɧɧɵɯ� ɩɨɬɨɤɨɜ� ɪɚɡɧɵɯ�
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ� ɝɪɭɩɩ� ɪɭɫɫɤɢɯ� ɜ� ɷɬɢ� ɩɨɩɭɥɹɰɢɢ�� ɜ�ɬɪɟɬɶɢɯ��
ɧɚɢɦɟɧɶɲɟɣ� ɫɬɟɩɟɧɶɸ� ɜɨɜɥɟɱɟɧɧɨɫɬɢ� ɞɚɧɧɵɯ� ɩɨɩɭɥɹɰɢɣ� ɜ�
ɫɨɜɪɟɦɟɧɧɵɟ� ɦɢɝɪɚɰɢɨɧɧɵɟ� ɩɨɬɨɤɢ�� ɋɭɦɦɚɪɧɵɣ� ɨɛɴɟɦ� ɜɵɛɨɪɤɢ�
ɫɨɫɬɚɜɢɥɢ� ���� ɦɭɠɱɢɧ�� ɢɡ� ɤɨɬɨɪɵɯ� ��� ɱɟɥɨɜɟɤ� ɉɪɢɫɬɟɧɫɤɨɝɨ�� ���
ɑɟɪɟɦɢɫɢɧɨɜɫɤɨɝɨ�ɪɚɣɨɧɨɜ�Ʉɭɪɫɤɨɣ�ɨɛɥɚɫɬɢ�����ɱɟɥɨɜɟɤ�Ɋɟɩɶɟɜɫɤɨɝɨ�
ɪɚɣɨɧɚ� ȼɨɪɨɧɟɠɫɤɨɣ� ɨɛɥɚɫɬɢ�� ��� ɢ� ���� ɱɟɥɨɜɟɤ� Ȼɨɥɯɨɜɫɤɨɝɨ�
ɢ� Ʌɢɜɟɧɫɤɨɝɨ� ɪɚɣɨɧɨɜ� Ɉɪɥɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ���
ɱɟɥɨɜɟɤɚ�ɉɟɬɪɨɜɫɤɨɝɨ�ɪɚɣɨɧɚ�Ɍɚɦɛɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɢɡɭɱɟɧɧɨɝɨ� ɦɭɠɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɫɨɫɬɚɜɢɥ� ��� ɥɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɦɢɤɪɨɫɚɬɟɥɥɢɬɧɵɯ� ɥɨɤɭɫɨɜ� <�ɯɪɨɦɨɫɨɦɵ� ɫɪɟɞɢ�
ɧɚɫɟɥɟɧɢɹ� ɸɝɚ� ɐɟɧɬɪɚɥɶɧɨɣ� Ɋɨɫɫɢɢ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɬɚɤɨɜɨɦɭ� ɜ�
ɪɭɫɫɤɨɦ� ɝɟɧɨɮɨɧɞɟ�� ɋɪɟɞɢ� ɢɡɭɱɟɧɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɱɚɫɬɨɬɵ� ɚɥɥɟɥɟɣ�
'<6�������'<6�������'<6�������'<6������ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�
ɫɪɟɞɧɟɪɭɫɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɚ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɚɥɥɟɥɟɣ� '<6�������
'<6�������'<6������±�ɧɢɠɟ�ɫɪɟɞɧɟɪɭɫɫɤɢɯ�ɡɧɚɱɟɧɢɣ��ȼɵɹɜɥɟɧɵ�
ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɜ� ɪɚɫɩɪɟɞɟɥɟɧɢɢ� ɚɥɥɟɥɟɣ� 675�
ɥɨɤɭɫɨɜ�<�ɯɪɨɦɨɫɨɦɵ��ɇɚɛɥɸɞɚɟɬɫɹ�ɱɟɬɤɨɟ�ɭɜɟɥɢɱɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɚɥɥɟɥɟɣ�'<6������ɫ�ɸɝɨ�ɜɨɫɬɨɤɚ�ɧɚ�ɫɟɜɟɪɨ�ɡɚɩɚɞ��'<6���ɚ���±�ɫ�
ɫɟɜɟɪɨ�ɜɨɫɬɨɤɚ�ɧɚ�ɸɝɨ�ɡɚɩɚɞ��'<6���ɚ���±�ɫ�ɸɝɨ�ɡɚɩɚɞɚ�ɧɚ�ɫɟɜɟɪɨ�
ɜɨɫɬɨɤ�� '<6������ ±� ɫ� ɫɟɜɟɪɨ�ɡɚɩɚɞɚ� ɧɚ� ɸɝɨ�ɜɨɫɬɨɤ� ɢ� ɫɧɢɠɟɧɢɟ�
ɫɨɞɟɪɠɚɧɢɹ� ɚɥɥɟɥɟɣ� '<6������ ɜ� ɧɚɩɪɚɜɥɟɧɢɢ� ©ɫɟɜɟɪɨ�ɡɚɩɚɞ� ±�
ɸɝɨ�ɜɨɫɬɨɤª�� '<6���E��� ±� ɫ� ɫɟɜɟɪɨ�ɜɨɫɬɨɤɚ� ɧɚ� ɸɝɨ�ɡɚɩɚɞ�� ɉɨ�
ɥɨɤɭɫɭ�'<6���ɚ�ɜɵɹɜɥɟɧɨ���ɚɥɥɟɥɶɧɵɯ�ɜɚɪɢɚɧɬɨɜ��ɥɨɤɭɫɭ�'<6���E�
±� ��� ɥɨɤɭɫɚɦ� '<6���,� ɢ� '<6���,,� ±� �� ɢ� �� ɚɥɥɟɥɶɧɵɯ� ɜɚɪɢɚɧɬɨɜ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɩɨ� ɥɨɤɭɫɭ� '<6���� ±� �� ɚɥɥɟɥɟɣ�� ɥɨɤɭɫɚɦ� '<6�����
'<6����� '<6��� ±� �� ɚɥɥɟɥɟɣ�� ɩɨ� ɥɨɤɭɫɭ� '<6���� ±� �� ɚɥɥɟɥɶɧɵɯ�
ɜɚɪɢɚɧɬɨɜ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɝɟɧɟɬɢɱɟɫɤɨɝɨ�ɪɚɡɧɨɨɛɪɚɡɢɹ�ɞɥɹ�675�ɥɨɤɭɫɨɜ�
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɩɨɤɚɡɚɬɟɥɢ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ� ɦɨɥɟɤɭɥɹɪɧɭɸ�
ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ� ɥɨɤɭɫɚ�� ɬɚɤɢɟ� ɤɚɤ� ɞɢɫɩɟɪɫɢɹ� ɱɢɫɥɚ� ɩɨɜɬɨɪɨɜ� �9���
ɱɢɫɥɨ�ɚɥɥɟɥɟɣ��Ʉ���ɪɚɡɛɪɨɫ�ɱɢɫɥɚ�ɩɨɜɬɨɪɨɜ�ɜ�ɩɨɩɭɥɹɰɢɢ��5�±�ɪɚɡɧɢɰɚ�
ɦɟɠɞɭ�ɚɥɥɟɥɹɦɢ�ɫ�ɦɢɧɢɦɚɥɶɧɵɦ�ɢ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɱɢɫɥɨɦ�ɩɨɜɬɨɪɨɜ���
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɚɦɵɣ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɝɟɧɧɨɝɨ� ɪɚɡɧɨɨɛɪɚɡɢɹ�
ɯɚɪɚɤɬɟɪɟɧ�ɞɥɹ�ɥɨɤɭɫɨɜ�'<6���,,��'<6����'<6�����������±���������
Ʌɨɤɭɫɵ�'<6�����'<6����ɢ�'<6���,�ɢɦɟɸɬ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɝɟɧɧɨɝɨ�
ɪɚɡɧɨɨɛɪɚɡɢɹ� �ɢɡɦɟɧɹɟɬɫɹ� ɨɬ� ������� ɞɨ� ��������� Ɇɚɤɫɢɦɚɥɶɧɵɦɢ�
ɡɧɚɱɟɧɢɹɦɢ� ɞɢɫɩɟɪɫɢɢ� ɱɢɫɥɚ� ɩɨɜɬɨɪɨɜ� ɨɛɥɚɞɚɸɬ� ɥɨɤɭɫɵ�'<6���E��

'<6����� '<6���� '<6���,,� �ɡɧɚɱɟɧɢɹ� ɞɢɫɩɟɪɫɢɢ� ɱɢɫɥɚ� ɩɨɜɬɨɪɨɜ�
ɢɡɦɟɧɹɸɬɫɹ� ɨɬ� ����� ɞɨ� ������� ɦɢɧɢɦɚɥɶɧɵɦɢ� ±� ɥɨɤɭɫɵ� '<6�����
'<6�����'<6���,��ɡɧɚɱɟɧɢɹ�ɞɢɫɩɟɪɫɢɢ�ɱɢɫɥɚ�ɩɨɜɬɨɪɨɜ�ɢɡɦɟɧɹɸɬɫɹ�
ɨɬ� ����� ɞɨ� ������� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ� ɝɟɧɟɬɢɱɟɫɤɨɣ�
ɢɡɦɟɧɱɢɜɨɫɬɢ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɞɟɫɹɬɢ� 675�ɥɨɤɭɫɨɜ� <�ɯɪɨɦɨɫɨɦɵ�
ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ�ɸɝɚ�ɐɟɧɬɪɚɥɶɧɨɣ�Ɋɨɫɫɢɢ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɛɨɥɶɲɢɧɫɬɜɨ�
ɢɡ� ɧɢɯ� ɹɜɥɹɸɬɫɹ� ɜɵɫɨɤɨɩɨɥɢɦɨɪɮɧɵɦɢ�� ɚ� ɬɚɤɠɟ� ɩɨɡɜɨɥɢɥ� ɜɵɹɜɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ�ɝɟɧɨɮɨɧɞɚ�ɪɭɫɫɤɢɯ�ɸɝɚ�ɐɟɧɬɪɚɥɶɧɨɣ�Ɋɨɫɫɢɢ�

*(1(7,&�9$5,$%,/,7<�2)�675�/2&,�2)�<�&+5202620(�
,1�7+(�3238/$7,21�6287+�2)�7+(�&(175$/�5866,$
,�6��3RO\DNRYD��,�1��/HSHQGLQD��7�,��<DNXQFKHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� 'XH� WR� WKH� FRQVWDQW� VHDUFK� IRU� WKH�PRVW� HIIHFWLYH� JHQHWLF�
PDUNHUV�WKDW�DOORZ�WR�UHFRQVWUXFW�WKH�HYHQWV�RI�HWKQRJHQHVLV�DQG�KLVWRU\�RI�
SRSXODWLRQV��WR�VROYH�WKH�SUREOHP�LQYROYHV�GLIIHUHQW�PDUNHU�V\VWHP��DOORZLQJ�
WKH�IRUPDWLRQ�RI�QHZ�IDFHWV�WR�FRYHU�WKH�KXPDQ�JHQH�SRRO�LQ�WKH�KLVWRULFDO�
DQG�ELRORJLFDO�SURFHVVHV��2QH�RI�WKH�W\SHV�XVHG�PLFURVDWHOOLWH�PDUNHUV�DUH�
675��6KRUW�7DQGHP�5HSHDWV��PDUNHUV��DQG�WKH�KLJK�IUHTXHQF\�RI�PXWDWLRQ�
PD\�FRQWULEXWH� WR� WKH� LGHQWL¿FDWLRQ�RI� UHFHQW� HYHQWV� HWKQRJHQHVLV��$LP��
7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WKH�VWXG\�RI�JHQHWLF�YDULDELOLW\�RI����675�
ORFL�RI�WKH�<�FKURPRVRPH��'<6���D�E��'<6�����'<6���,�,,��'<6�����
'<6�����'<6�����'<6�����'<6����'<6�������0DWHULDOV�DQG�PHWKRGV��
7KH� VWXG\� ZDV� FRQGXFWHG� DPRQJ� WKH� 5XVVLDQ� SRSXODWLRQ� LQ� &HQWUDO�
5XVVLD�� 7KH� REMHFWV� RI� WKH� LQYHVWLJDWLRQ� ZHUH� VL[� UHJLRQDO� SRSXODWLRQV�
RI� WKH� IRXU� DUHDV� RI� &HQWUDO� 5XVVLD�� 3ULVWHQVN\� &KHUHPLVLQRYVN\� DQG�
.XUVN� UHJLRQ�� 5HS\HYVN\� GLVWULFW��9RURQH]K� UHJLRQ�� %RONKRY� DUHDV� DQG�
/LYQ\��2U\RO�5HJLRQ��3HWURYVN\�GLVWULFW�RI�7DPERY�UHJLRQ��7KH�VHOHFWLRQ�
RI�WKHVH�DUHDV�ZDV�QRW�DFFLGHQWDO�DQG�LV�GXH��¿UVWO\��WKHLU�ORFDWLRQ�ZLWKLQ�
WKH� DQFLHQW� QDWLYH�5XVVLDQ� KDELWDW�� L�H�� LQ� WKDW� WHUULWRU\��ZKHUH� RFFXUUHG�
WKH� IRUPDWLRQ�DQG� WKH� IRUPDWLRQ�RI� WKH�JHQH�SRRO�RI� WKH�5XVVLDQ� HWKQLF�
JURXS� LQ� ;,,,±;9,,� FHQWXULHV�� 6HFRQGO\�� WKH� FKDUDFWHULVWLFV� RI� WKHLU�
IRUPDWLRQ� DVVRFLDWHG� ZLWK� PXOWLGLUHFWLRQDO� PLJUDWLRQ� ÀRZV� RI� GLIIHUHQW�
WHUULWRULDO�5XVVLDQ�LQ�WKHVH�SRSXODWLRQV��DQG�WKLUGO\��WKH�ORZHU�WKH�GHJUHH�
RI� LQYROYHPHQW� LQ� WKHVH�SRSXODWLRQV�FRQWHPSRUDU\�PLJUDWLRQ�ÀRZV��7KH�
WRWDO�YROXPH�RI�WKH�VDPSOH�ZHUH�����PHQ�RI�ZKRP����SHUVRQV�3ULVWHQVN\��
��� &KHUHPLVLQRYVN\� .XUVN� UHJLRQ�� ��� SHRSOH� 5HS\HYVN\� 9RURQH]K�
UHJLRQ�����DQG�����SHRSOH�DQG�/LHYHQV�%ROKRYVNRJR�DUHDV�2UHO� UHJLRQ��
UHVSHFWLYHO\�����SHRSOH��3HWURYVN\�GLVWULFW�RI�7DPERY�UHJLRQ��7KH�DYHUDJH�
DJH�RI�WKH�PDOH�SRSXODWLRQ�VWXGLHG�ZDV����\HDUV��5HVXOWV��'LVWULEXWLRQ�RI�
PLFURVDWHOOLWH�ORFL�RI�<�FKURPRVRPH�LQ�WKH�SRSXODWLRQ�VRXWK�RI�WKH�&HQWUDO�
5XVVLD�FRUUHVSRQGV�WR�WKDW�RI�WKH�5XVVLDQ�JHQH�SRRO��$PRQJ�WKH�VWXGLHG�
SRSXODWLRQ� DOOHOH� IUHTXHQFLHV� '<6������� '<6������� '<6�������
'<6������ZDV�VLJQL¿FDQWO\�KLJKHU�FHQWUDO�5XVVLDQ� LQGLFDWRUV��DQG� WKH�
FRQFHQWUDWLRQ�RI�DOOHOHV�'<6�������'<6�������'<6������±�EHORZ�
WKH�FHQWUDO�5XVVLDQ�YDOXHV��7KH�JHRJUDSKLFDO�SDWWHUQV� LQ� WKH�GLVWULEXWLRQ�
RI� DOOHOHV� RI� 675� ORFL� <�FKURPRVRPH�� WKHUH� LV� D� FOHDU� LQFUHDVH� LQ� WKH�
FRQFHQWUDWLRQ� RI� DOOHOHV�'<6������ IURP� WKH� VRXWK�HDVW� WR� QRUWK�ZHVW��
'<6���D���±� IURP�QRUWK�HDVW� WR� VRXWK�ZHVW��'<6���D���±� IURP� WKH�
VRXWK�ZHVW�WR�WKH�QRUWK�HDVW��'<6������±�LQ�WKH�QRUWK�ZHVW�WR�VRXWK�HDVW�
DQG�WKH�UHGXFWLRQ�RI�DOOHOHV�'<6������LQ�WKH�©QRUWK�ZHVW�±�VRXWK�HDVWª��
'<6���E��� ±� IURP� QRUWK�HDVW� WR� VRXWK�ZHVW�� 7KH� DQDO\VLV� RI� JHQHWLF�
YDULDWLRQ�H[DPLQHG�WHQ�675�ORFL�<�FKURPRVRPH�LQ�WKH�SRSXODWLRQ�VRXWK�
RI�WKH�&HQWUDO�5XVVLD�VKRZHG�WKDW�PRVW�RI�WKHP�DUH�KLJKO\�SRO\PRUSKLF��
7KXV�� WKH� ORFXV�'<6���D� UHYHDOHG��� DOOHOLF�YDULDQWV�� ORFXV�'<6���E�±�
��� ORFL�'<6���,� DQG�'<6���,,� ±� �� DQG� �� DOOHOLF� YDULDQWV� UHVSHFWLYHO\��
ORFXV� '<6���� ±� �� DOOHOHV�� ORFL� '<6����� '<6����� '<6��� ±� �� DOOHOHV�
ORFXV�� '<6���� ±� �� DOOHOLF� RSWLRQV�� 7R� DVVHVV� WKH� JHQHWLF� GLYHUVLW\� IRU�
675�ORFL�XVHG� LQGLFDWRUV�FKDUDFWHUL]LQJ�PROHFXODU� ORFXV�YDULDELOLW\�VXFK�
DV� WKH�YDULDQFH�RI� WKH�QXPEHU�RI� UHSHWLWLRQV� �9���QXPEHU�RI�DOOHOHV� �.���
WKH�VSUHDG�RI�WKH�QXPEHU�RI�UHSHDWV�LQ�WKH�SRSXODWLRQ��5�±�WKH�GLIIHUHQFH�
EHWZHHQ�WKH�DOOHOHV�RI�WKH�PLQLPXP�DQG�PD[LPXP�QXPEHU�RI�UHSHWLWLRQV���
)RXQG� WKDW� WKH�KLJKHVW� OHYHO�RI�JHQHWLF�GLYHUVLW\� LV�FKDUDFWHULVWLF�RI� ORFL�
'<6���,,�� '<6����'<6���� �������±��������� /RFL�'<6�����'<6����
DQG�'<6���,�KDYH�ORZ�OHYHOV�RI�JHQHWLF�GLYHUVLW\��FKDQJHV�IURP��������
WR� ���������0D[LPXP�YDOXHV� RI� YDULDQFH� RI� WKH� QXPEHU� RI� UHSHDWV� ORFL�
KDYH�'<6���E��'<6�����'<6����'<6���,,� �9 ����±�������PLQLPXP�
±�ORFL�'<6�����'<6�����'<6���,��GLVSHUVLRQ�YDOXHV�RI�WKH�QXPEHU�RI�
UHSHDWV� YDULHV� IURP� ����� WR� ������� &RQFOXVLRQ�� 7KH� DQDO\VLV� RI� JHQHWLF�
YDULDWLRQ�H[DPLQHG�WHQ�675�ORFL�<�FKURPRVRPH�LQ�WKH�SRSXODWLRQ�RI�VRXWK�
RI�WKH�&HQWUDO�5XVVLD�VKRZHG�WKDW�PRVW�RI�WKHP�DUH�KLJKO\�SRO\PRUSKLF��
DQG�UHYHDOHG�WKH�IHDWXUHV�RI�WKH�JHQH�SRRO�RI�WKH�VRXWK�5XVVLDQ�RI�&HQWUDO�
5XVVLD�
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ɌȿɋɌɂɊɈȼȺɇɂȿ�ɇɈȼɕɏ�ȾɂȺȽɇɈɋɌɂɑȿɋɄɂɏ�
ȼɈɁɆɈɀɇɈɋɌȿɃ�ȺɇȺɅɂɁȺ�ɗɄɋɉɊȿɋɋɂɂ�ȽȿɇɈȼ
Ⱥ�Ɋ��ɋɚɞɵɤɨɜ��ɋ�ȼ��ɋɦɢɪɧɨɜɚ��Ɇ�Ʉ��Ɍɚɝɢɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɋ��ɋɭɯɨɪɭɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ�
ɢɫɩɨɥɶɡɭɸɬ� ɨɛɳɟɩɪɢɧɹɬɵɟ� ɦɟɬɨɞɵ�� ɉɐɊ� ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ��
ɬɟɯɧɨɥɨɝɢɸ� $UUD\� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ȾɇɄ�ɦɢɤɪɨɱɢɩɨɜ�� ȼ� ɤɚɠɞɨɦ�
ɢɡ� ɷɬɢɯ� ɦɟɬɨɞɨɜ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɮɟɪɦɟɧɬɚɬɢɜɧɵɟ� ɪɟɚɤɰɢɢ�� ɤɨɬɨɪɵɟ�
ɭɜɟɥɢɱɢɜɚɸɬ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɚɧɚɥɢɡɚ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ� ɢ�
ɦɨɝɭɬ� ɜɥɢɹɬɶ� ɧɚ� ɤɨɧɟɱɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɜ� ����� ɝ��
ɬɟɯɧɨɥɨɝɢɹ� 1DQRVWULQJ� ɩɨɡɜɨɥɹɟɬ� ɞɟɬɟɤɬɢɪɨɜɚɬɶ� ɦɊɇɄ� ɧɚɩɪɹɦɭɸ��
ɛɟɡ� ɮɟɪɦɟɧɬɚɬɢɜɧɵɯ� ɪɟɚɤɰɢɣ�� ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɫɤɨɪɹɟɬ� ɩɪɨɰɟɫɫ� ɢ�
ɩɨɜɵɲɚɟɬ�ɬɨɱɧɨɫɬɶ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ��Ʉɪɨɦɟ�ɬɨɝɨ��ɬɟɯɧɨɥɨɝɢɹ�
1DQRVWULQJ� ɩɨɡɜɨɥɹɟɬ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɷɤɫɩɪɟɫɫɢɸ�
ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɱɢɫɥɚ� ɝɟɧɨɜ�� ɱɬɨ� ɞɚɟɬ� ɛɨɥɶɲɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɥɹ�
ɩɨɧɢɦɚɧɢɹ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɜ� ɤɥɟɬɤɚɯ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɹɯ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�ɧɨɜɵɟ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɚɧɚɥɢɡɚ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ� ɱɟɥɨɜɟɤɚ� ɫ� ɩɨɦɨɳɶɸ�
ɬɟɯɧɨɥɨɝɢɢ� 1DQRVWULQJ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɪɚɛɨɬɟ� ɛɵɥɢ�
ɢɫɩɨɥɶɡɨɜɚɧɵ� ɪɟɮɟɪɟɫɧɵɟ� ɊɇɄ� �ɍɧɢɜɟɪɫɚɥɶɧɚɹ� ɪɟɮɟɪɟɧɫɧɚɹ� ɊɇɄ�
ɱɟɥɨɜɟɤɚ� �8+5��� ɩɨɥɭɱɟɧɧɚɹ� ɢɡ� ɤɥɟɬɨɱɧɵɯ� ɥɢɧɢɣ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɹɯ�� ɢ� ɪɟɮɟɪɟɧɫɧɚɹ� ɊɇɄ� ɢɡ� ɤɥɟɬɨɤ�ɦɨɡɝɚ� ɱɟɥɨɜɟɤɚ� �%UDLQ�
51$��ɞɥɹ�ɝɢɛɪɢɞɢɡɚɰɢɢ�ɫ�ɡɨɧɞɚɦɢ�ɬɟɯɧɨɥɨɝɢɢ�1DQRVWULQJ�ɧɚ����ɝɟɧɨɜ��
ȼ�ɤɚɱɟɫɬɜɟ�ɤɨɧɬɪɨɥɹ�ɝɢɛɪɢɞɢɡɚɰɢɢ�ɛɵɥɚ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɫɢɧɬɟɬɢɱɟɫɤɚɹ�
ɊɇɄ��ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɨ�ɷɤɫɩɪɟɫɫɢɢ�ɝɟɧɨɜ�ɛɵɥɢ�ɨɛɪɚɛɨɬɚɧɵ�
ɩɚɤɟɬɨɦ� ɩɪɨɝɪɚɦɦ� 6WDWLVWLFD� ����� ɚ� ɬɚɤɠɟ� ɩɪɨɜɟɞɟɧ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�
ɛɢɨɢɧɮɨɪɦɚɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɛɚɡɵ� ɞɚɧɧɵɯ� ɩɨ�
ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ� %LR*36�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɵɥɢ� ɩɨɥɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ�
ɷɤɫɩɪɟɫɫɢɢ� ��� ɝɟɧɨɜ� ɞɥɹ� ɢɡɭɱɟɧɧɵɯ� ɪɟɮɟɪɟɧɫɧɵɯ� ɊɇɄ� �8+5��
%UDLQ� 51$�� ɩɨɫɥɟ� ��� ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ� ɪɟɚɤɰɢɣ� ɩɨ� ɬɟɯɧɨɥɨɝɢɢ�
1DQRVWULQJ��Ƚɟɧɵ�$&7%��32/5�%�ɛɵɥɢ�ɜɡɹɬɵ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɟɮɟɪɟɧɫɧɵɯ�
ɝɟɧɨɜ� ɞɥɹ� ɧɨɪɦɚɥɢɡɚɰɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɋɪɟɞɢ� ��� ɝɟɧɨɜ� ɩɨɜɵɲɟɧɧɭɸ�
ɷɤɫɩɪɟɫɫɢɸ� ɢɦɟɥɢ� ɝɟɧɵ� /'+$�� ,70�%�� ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɨ�
ɨɞɧɨɫɬɨɪɨɧɧɟɦɭ�W�ɬɟɫɬɭ�ɋɬɶɸɞɟɧɬɚ�ɜɵɹɜɢɥ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɭɸ�
ɪɚɡɧɢɰɭ�ɦɟɠɞɭ�ɡɧɚɱɟɧɢɹɦɢ��ɍɪɨɜɟɧɶ�ɡɧɚɱɢɦɨɫɬɢ�ɞɥɹ�ɜɫɟɯ�ɡɧɚɱɟɧɢɣ�
ɫɨɫɬɚɜɢɥ�ɦɟɧɶɲɟ�������Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɛɢɨɢɧɮɨɪɦɚɬɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�
ɩɨɤɚɡɚɥ��ɱɬɨ�ɝɟɧ�/'+$�ɢɦɟɟɬ�ɩɨɜɵɲɟɧɧɭɸ�ɷɤɫɩɪɟɫɫɢɸ�ɜ�ɥɢɦɮɨɰɢɬɚɯ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɩɪɨɢɫɯɨɠɞɟɧɢɟ�
ɪɟɮɟɪɟɧɫɧɨɣ� ɊɇɄ� �8+5�� ɢɡ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɥɟɬɨɱɧɵɯ� ɥɢɧɢɣ�
�ɥɟɣɤɟɦɢɹ�� ɥɢɦɮɨɦɚ� ɏɨɞɠɤɢɧɚ�� %�ɥɢɦɮɨɦɚ��� Ⱥɧɚɥɨɝɢɱɧɨ�� ɞɥɹ�
ɝɟɧɚ� ,70�%� ɛɵɥɨ� ɩɨɞɬɜɟɪɠɞɟɧɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɟ� ɢɡ� ɤɥɟɬɨɤ� ɦɨɡɝɚ��
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫ� ɩɨɦɨɳɶɸ� ɬɟɯɧɨɥɨɝɢɢ� 1DQRVWULQJ� ɛɵɥɚ�
ɢɡɭɱɟɧɚ� ɷɤɫɩɪɟɫɫɢɹ� ��� ɝɟɧɨɜ� ɱɟɥɨɜɟɤɚ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɞɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�
ɞɥɹ� ɚɧɚɥɢɡɚ� ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ�� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ�
ɤɨɧɤɪɟɬɧɨɝɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ��ɩɨɧɢɦɚɧɢɹ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɩɪɨɰɟɫɫɚ�� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɫɜɹɡɚɧɧɨɝɨ� ɫ� ɢɡɦɟɧɟɧɢɟɦ� ɭɪɨɜɧɹ�
ɷɤɫɩɪɟɫɫɢɢ�ɝɟɧɨɜ��Ɍɟɯɧɨɥɨɝɢɹ�1DQRVWULQJ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɜ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɞɢɚɝɧɨɫɬɢɤɟ�

7(67,1*�2)�02'(51�',$*126,6�&$3$%,/,7,(6�)25�*(1(�
(;35(66,21
$�5��6DG\NRY��6�9��6PLUQRYD��0�.��7DJLURYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�6��6XNKRUXNRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� IROORZLQJ� VWDQGDUG� PHWKRGV� DUH� FXUUHQWO\� XVHG� WR�
VWXG\� JHQH� H[SUHVVLRQ�� 57�3&5� DQG� '1$� PLFURDUUD\� WHFKQRORJLHV��
(DFK�RI� WKHVH�PHWKRGV�XVHV�HQ]\PDWLF� UHDFWLRQV� WKDW�H[WHQG�GXUDWLRQ�RI�
JHQH� H[SUHVVLRQ� VWXG\� DQG� FDQ� DIIHFW� WR� WKH� UHVXOW�� 'HYHORSHG� LQ� �����
1DQRVWULQJ�WHFKQRORJ\�DOORZV�WR�GHWHFW�P51$�GLUHFWO\��ZLWKRXW�HQ]\PDWLF�
UHDFWLRQV�WKDW�VLJQL¿FDQWO\�DFFHOHUDWH�H[SHULPHQW�DQG�JLYHV�PRUH�DFFXUDWH�
UHVXOW��0RUHRYHU��1DQRVWULQJ� WHFKQRORJ\�DOORZV� WR�VWXG\�VLPXOWDQHRXVO\�
ODUJH�DPRXQW�RI�JHQHV�WKDW�SURGXFH�JUHDW�RSSRUWXQLWLHV�WR�XQGHUVWDQGLQJ�
RI� SDWKRORJLFDO� SURFHVVHV� LQ� FHOOV� LQ� YDULRXV� W\SHV� RI� GLVHDVHV�� $LP��
$VVHVVPHQW� RI� PRGHUQ� GLDJQRVWLF� FDSDELOLWLHV� WR� DQDO\]H� KXPDQ� JHQH�
H[SUHVVLRQ�E\�1DQRVWULQJ�WHFKQRORJ\��0DWHULDOV�DQG�PHWKRGV��,Q�FXUUHQW�
VWXG\� UHIHUHQFH�51$� �8QLYHUVDO� KXPDQ�51$�8+5��� LVRODWHG� IURP�FHOO�
OLQHV�DW�GLIIHUHQW�GLVHDVHV�DQG�UHIHUHQFH�51$�RI�KXPDQ�EUDLQ�FHOOV��%UDLQ�
51$��ZHUH�XVHG�IRU�K\EULGL]DWLRQ�ZLWK�SUREHV�RI�1DQRVWULQJ�WHFKQRORJ\�
RQ����JHQHV��6\QWKHWLF�51$�ZDV�XVHG�DV�FRQWURO�RI�K\EULGL]DWLRQ��*HQH�
H[SUHVVLRQ� UHVXOWV� ZHUH� SURFHVVHG� E\� SURJUDP� 6WDWLVWLFD� ����� $OVR� DQ�

DGGLWLRQDO�ELRLQIRUPDWLFV�DQDO\VLV�ZDV�FDUULHG�RXW�XVLQJ�GDWDEDVH�RI�JHQH�
H[SUHVVLRQ� %LR*36�� 5HVXOWV�� 7KH� UHVXOWV� RI� ��� JHQH� H[SUHVVLRQ� IRU� WKH�
VWXGLHG� UHIHUHQFH�51$��8+5��%UDLQ�51$��KDYH�EHHQ� UHFHLYHG�DIWHU����
K\EULGL]DWLRQ�UHDFWLRQV�E\�1DQRVWULQJ�WHFKQRORJ\��*HQHV�$ɋ7%��32/5�%�
KDYH� EHHQ� XVHG� DV� UHIHUHQFH� JHQHV� WR� QRUPDOL]H� WKH� UHVXOWV�� 7KH� JHQHV�
/'+$�� ,70�%� KDYH� KDG� LQFUHDVHG� H[SUHVVLRQ� OHYHO� DPRQJ� ��� JHQHV��
6WDWLVWLFDO�DQDO\VLV�E\�XVLQJ�RQH�WDLOHG�W�WHVW�UHYHDOHG�VLJQL¿FDQW�VWDWLVWLFDO�
GLIIHUHQFH�LQ�YDOXHV��S��������7KH�DGGLWLRQDO�ELRLQIRUPDWLFV�DQDO\VLV�KDV�
VKRZQ� WKDW� WKH� JHQH� /'+$� KDV� DQ� LQFUHDVHG� H[SUHVVLRQ� LQ� SHULSKHUDO�
EORRG�O\PSKRF\WHV�WKDW�SURYHV�WKH�UHIHUHQFH�51$�RULJLQ�IURP�DSSURSULDWH�
FHOO�OLQHV��OHXNHPLD��+RGJNLQ¶V�O\PSKRPD��%�O\PSKRPDV���6LPLODUO\��IRU�
WKH�JHQH�,70�%�ZDV�FRQ¿UPHG�E\�WKH�RULJLQ�RI�EUDLQ�FHOOV��&RQFOXVLRQ��
7KXV�WKH�H[SUHVVLRQ�RI����KXPDQ�JHQHV�KDV�EHHQ�VWXGLHG�E\�1DQRVWULQJ�
WHFKQRORJ\��7KH�UHVXOWV�SURYH�WKH�SRVVLELOLW\�RI�XVLQJ�WKLV�WHFKQRORJ\�IRU�
JHQH�H[SUHVVLRQ�DQDO\VLV��GHWHUPLQDWLRQ�WKH�RULJLQ�RI�ELRORJLFDO�PDWHULDOV��
XQGHUVWDQGLQJ�SDWKRORJLF�SURFHVVHV�WKDW�PRVWO\�DVVRFLDWHG�ZLWK�ÀXFWXDWLRQ�
RI� JHQH� H[SUHVVLRQ��7KH�1DQRVWULQJ� WHFKQRORJ\� FDQ� EH� XVHG� LQ� FOLQLFDO�
GLDJQRVWLFV�

ɂɁɍɑȿɇɂȿ�ɊɈɅɂ�ɄɈɆȻɂɇȺɐɂɃ�ȽȿɇȿɌɂɑȿɋɄɂɏ�
ȼȺɊɂȺɇɌɈȼ�ȽȿɇɈȼ�ɎɈɅȺɌɇɈȽɈ�ɈȻɆȿɇȺ�ȼ�
ɎɈɊɆɂɊɈȼȺɇɂɂ�ɉɊȿɗɄɅȺɆɉɋɂɂ�ɊȺɁɅɂɑɇɈɃ�
ɋɌȿɉȿɇɂ�ɌəɀȿɋɌɂ
Ⱥ�ȼ��Ɍɜɟɪɫɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɟɷɤɥɚɦɩɫɢɹ� ±� ɷɬɨ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ��
ɨɫɥɨɠɧɹɸɳɟɟ� ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ�
ɧɚɪɭɲɟɧɢɟɦ� ɫɨɫɭɞɢɫɬɨɣ�� ɧɟɪɜɧɨɣ�� ɷɧɞɨɤɪɢɧɧɨɣ� ɢ� ɢɦɦɭɧɧɨɣ�
ɫɢɫɬɟɦ�� ɫɢɫɬɟɦɵ� ɝɟɦɨɫɬɚɡɚ�� ɢɡɦɟɧɟɧɢɹɦɢ� ɜ� ɮɭɧɤɰɢɹɯ� ɩɨɱɟɤ��
ɩɟɱɟɧɢ�� ɩɥɚɰɟɧɬɵ�� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɪɚɡɥɢɱɧɵɦɢ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɦɢ�
ɢɡɦɟɧɟɧɢɹɦɢ�ɚɞɚɩɬɚɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ�ɨɪɝɚɧɢɡɦɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�
ɢɡɭɱɟɧɢɟ�ɪɨɥɢ�ɤɨɦɛɢɧɚɰɢɣ�ɝɟɧɟɬɢɱɟɫɤɢɯ�ɜɚɪɢɚɧɬɨɜ�ɝɟɧɨɜ�ɮɨɥɚɬɧɨɝɨ�
ɨɛɦɟɧɚ� ɜ� ɮɨɪɦɢɪɨɜɚɧɢɢ� ɩɪɟɷɤɥɚɦɩɫɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ�
ȺɊ6DPSOHU��ɢɫɩɨɥɶɡɭɸɳɟɝɨ�ɦɟɬɨɞ�Ɇɨɧɬɟ�Ʉɚɪɥɨ�ɞɥɹ�ɦɚɪɤɨɜɫɤɢɯ�ɰɟɩɟɣ�
ɢ�ɛɚɣɟɫɨɜɫɤɭɸ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɭɸ�ɫɬɚɬɢɫɬɢɤɭ��ȼɫɟ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɞɚɧɧɵɟ� ɩɨɥɭɱɟɧɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɨɩɪɚɜɤɢ� Ȼɨɧɮɟɪɪɨɧɢ�� ɦɢɧɢɦɢɡɢɪɭɸɳɟɣ� ɜɟɪɨɹɬɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ�
ɥɨɠɧɨɩɨɥɨɠɢɬɟɥɶɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɛɟɪɟɦɟɧɧɵɟ�ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɨɬɥɢɱɚɸɬɫɹ�ɧɚɥɢɱɢɟɦ�
ɜɵɫɨɤɨɞɨɫɬɨɜɟɪɧɨɣ��ɪFRU ������ɚɫɫɨɰɢɚɰɢɢ�ɫɨɱɟɬɚɧɢɹ�������&�6+07��
ɢ�������&�7<06��ɍ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�,,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�
ɜɫɬɪɟɱɚɸɬɫɹ� ɚɫɫɨɰɢɚɰɢɢ� ɩɨɥɢɦɨɪɮɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ����$� 07+)5��
���$� 0755�� �����$� 7<06�� ������ $� 075� ɢ� �����$� 07+)5��
���$� 0755�� ������ $� 075�� ɜɟɥɢɱɢɧɵ� Ɉ5� ɪɚɜɧɵ� ����� ɩɪɢ� ����
ɞɨɜɟɪɢɬɟɥɶɧɨɦ�ɢɧɬɟɪɜɚɥɟ� ����±����� ɢ� ����� ɩɪɢ� ����ɞɨɜɟɪɢɬɟɥɶɧɨɦ�
ɢɧɬɟɪɜɚɥɟ� ����±������ ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɫ�
ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ,,,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɜɵɹɜɥɟɧɵ� ɜɵɫɨɤɨɞɨɫɬɨɜɟɪɧɵɟ�
�ɪFRU �������� ɚɫɫɨɰɢɚɰɢɢ� ɫɨɱɟɬɚɧɢɹ� �����ɋ�&� 07+)5� ɢ� ����� 7�
07+)5�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɟɡɸɦɢɪɭɹ� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ��
ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɤɨɦɛɢɧɚɰɢɢ� ɩɨɥɢɦɨɪɮɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɝɟɧɨɜ�
ɮɨɥɚɬɧɨɝɨ�ɨɛɦɟɧɚ�������&�6+07��ɢ�������&�7<06������$�07+)5��
���$�0755�������$�7<06��������$�075�ɢ������$�07+)5�����$�
0755��������$�075�������ɋ�&�07+)5�ɢ������7�07+)5�ɹɜɥɹɸɬɫɹ�
ɩɪɨɬɟɤɬɢɜɧɵɦɢ�ɮɚɤɬɨɪɚɦɢ�ɪɚɡɜɢɬɢɹ�ɩɪɟɷɤɥɚɦɩɫɢɢ�

678'<�2)�7+(�52/(�2)�&20%,1$7,216�2)�*(1(7,&�
9$5,$176�2)�*(1(6�,1�)2/$7(�0(7$%2/,60�,1�7+(�
)250$7,21�2)�35(�(&/$036,$�9$5<,1*�6(9(5,7<
$�9��7YHUVND\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��3UHHFODPSVLD� LV�D�SDWKRORJLFDO�FRQGLWLRQ�ZKLFK�FRPSOLFDWH�
WKH� SUHJQDQF\�� ,W� LV� FKDUDFWHUL]HG� E\� WKH� GLVWXUEDQFH� RI� FDUGLRYDVFXODU��
QHUYRXV�� HQGRFULQH�� DQG� LPPXQH� V\VWHPV� ZKLFK� SDWKRORJLFDO� FKDQJHV�
RI� WKH� IXQFWLRQV� RI� WKH� NLGQH\V�� OLYHU�� SODFHQWD�� EUDLQ� DQG� HWF��$LP��7R�
VWXG\� WKH� UROH� RI� JHQHWLF� YDULDQWV� FRPELQDWLRQV� RI� WKH� JHQHV� LQ� IRODWH�
PHWDEROLVP� LQ� WKH� SUHHFODPSVLD� IRUPDWLRQ��0DWHULDOV� DQG�PHWKRGV��7KH�
VWXG\� ZDV� XVHG� WKH� VRIWZDUH� ȺɊ6DPSOHU� ZLWK� 0RQWH� &DUOR� 0DUNRY¶V�
FKDLQV�PHWKRG�DQG�%D\HVLDQ�GHQVLW\�IUHH�VWDWLVWLFV��$OO�GDWD�ZHUH�REWDLQHG�
ZLWK�XVLQJ�%RQIHUURQL�FRUUHFWLRQ�IRU�PLQLPL]DWLRQ�D�IDOVH�SRVLWLYH�5HVXOWV��



Вестник РГМУ, 2014, № 2

272

+LJK� FHUWDLQW\� �ɪFRU ������ DVVRFLDWLRQ� RI� FRPELQDWLRQ�������&�6+07��
DQG�������&�7<06�ZHUH�LGHQWL¿HG�LQ�SUHJQDQW�ZRPHQ�ZLWK�WKH���VWDJH�
SUHHFODPSVLD��7KH� DVVRFLDWLRQ�RI� SRO\PRUSKLF�YDULDQWV� ����$�07+)5��
���$� 0755�� �����$� 7<06�� ������ $� 075� DQG� �����$� 07+)5��
���$�0755��������$�075�ZHUH�IRXQG�,Q�SUHJQDQW�ZRPHQ�ZLWK���VWDJH�
SUHHFODPSVLD��25�YDOXHV�ZHUH������DW�WKH�����FRQ¿GHQFH�LQWHUYDO�����±
����� DQG������ DW� WKH�����FRQ¿GHQFH� LQWHUYDO� ����±������+LJK� FHUWDLQW\�
�ɪFRU ��������DVVRFLDWLRQ�RI�FRPELQDWLRQ������ɋ�&�07+)5�DQG������7�
07+)5�ZHUH�REWDLQHG�LQ�SUHJQDQW�ZRPHQ�ZLWK�WKH���VWDJH�SUHHFODPSVLD��
&RQFOXVLRQ�� 7KH� FRPELQDWLRQ� RI� JHQHV� SRO\PRUSKLF� YDULDQWV� LQ� IRODWH�
PHWDEROLVP� ������ &� 6+07�� DQG� ������ &� 7<06�� ����$� 07+)5��
���$� 0755�� �����$� 7<06�� ������ $� 075� DQG� �����$� 07+)5��
���$�0755��������$�075������ɋ�&�07+)5�DQG������7�07+)5�DUH�
SURWHFWLYH�IDFWRUV�LQ�WKH�GHYHORSPHQW�RI�SUHHFODPSVLD�

ɈɐȿɇɄȺ�ɊɈɅɂ�ȽȿɇȿɌɂɑȿɋɄɈȽɈ�ɉɈɅɂɆɈɊɎɂɁɆȺ�
ɎȺɄɌɈɊȺ�ɇȿɄɊɈɁȺ�ɈɉɍɏɈɅɂ�ȺɅɖɎȺ�ȼ�ɎɈɊɆɂɊɈȼȺɇɂɂ�
ȽɂɉȿɊɌɈɇɂɑȿɋɄɈɃ�ȻɈɅȿɁɇɂ�,,,�ɋɌȿɉȿɇɂ�ɌəɀȿɋɌɂ�
ɂ�ȼ��Ʉɪɢɜɨɲɟɣ��ɋ�ɇ��Ɇɢɥɚɧɨɜɚ��Ʉ�ɂ��ɉɪɨɳɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɢɩɟɪɬɨɧɢɱɟɫɤɚɹ� ɛɨɥɟɡɧɶ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɳɢɯɫɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜ�
ɦɢɪɟ�� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɪɚɡɜɢɬɢɸ� ɤɚɪɞɢɨ�� ɢ� ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɢɫɤɭɬɢɪɭɟɬɫɹ� ɦɧɟɧɢɟ� ɨ� ɬɨɦ�� ɱɬɨ�
ɜ� ɝɟɧɟɡɟ� ɪɹɞɚ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɜ� ɱɚɫɬɧɨɫɬɢ�
ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɢ�� ɜɚɠɧɚɹ�ɪɨɥɶ�ɩɪɢɧɚɞɥɟɠɢɬ� ɜɨɫɩɚɥɟɧɢɸ�ɢ�
ɤɥɟɬɨɱɧɨɣ� ɩɪɨɥɢɮɟɪɚɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɤɚ� ɚɫɫɨɰɢɚɰɢɢ�
ɩɨɥɢɦɨɪɮɢɡɦɚ�ɝɟɧɚ�ɮɚɤɬɨɪɚ�ɧɟɤɪɨɡɚ�ɨɩɭɯɨɥɢ�ɚɥɶɮɚ��±���*�$�71)Į��ɫ�
ɪɚɡɜɢɬɢɟɦ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɢ�,,,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��Ƚɪɭɩɩɭ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɨɫɬɚɜɢɥɢ�����ɱɟɥɨɜɟɤ������ɛɨɥɶɧɵɯ�
ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɶɸ� ,,,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɢ� ���� ɱɟɥɨɜɟɤ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɚ�
ɜɟɧɨɡɧɚɹ� ɤɪɨɜɶ� ɜ� ɨɛɴɟɦɟ� �� ɦɥ�� ɜɡɹɬɚɹ� ɢɡ� ɥɨɤɬɟɜɨɣ� ɜɟɧɵ� ɩɪɨɛɚɧɞɚ��
ȼɵɞɟɥɟɧɢɟ� ɝɟɧɨɦɧɨɣ� ȾɇɄ� ɢɡ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɩɪɨɜɟɞɟɧɨ�
ɦɟɬɨɞɨɦ� ɮɟɧɨɥɶɧɨ�ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɥɢɦɨɪɮɢɡɦɚ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɦɟɬɨɞɚ�ɩɨɥɢɦɟɪɚɡɧɨɣ�ɰɟɩɧɨɣ�
ɪɟɚɤɰɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɪɚɣɦɟɪɨɜ� ɢ� ɡɨɧɞɨɜ�
ɧɚ� ɚɦɩɥɢɮɢɤɚɬɨɪɟ� ,4��� Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɦɟɬɨɞɨɦ�
ɞɢɫɤɪɢɦɢɧɚɰɢɢ� ɚɥɥɟɥɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ�
ɱɚɫɬɨɬ�ɝɟɧɨɬɢɩɨɜ�ɩɨ�ɢɡɭɱɚɟɦɨɦɭ�ɥɨɤɭɫɭ�ɫɪɟɞɢ�ɛɨɥɶɧɵɯ�ɢ�ɜ�ɤɨɧɬɪɨɥɟ�
ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɞɥɹ� ɧɢɯ� ɜɵɩɨɥɧɹɟɬɫɹ� ɪɚɜɧɨɜɟɫɢɟ� ɏɚɪɞɢ�ȼɚɣɧɛɟɪɝɚ�
�ɪ!������� ɑɚɫɬɨɬɵ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ� ɭ� ɛɨɥɶɧɵɯ�
ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɶɸ� ,,,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɫɥɟɞɭɸɳɢɦ�
ɨɛɪɚɡɨɦ�� ±���*� 71)Į� ±� �������� ±���$� 71)Į� ±� �������� ±���**�
71)Į� ±� �������� ±���*Ⱥ� ±� �������� ±���$$� 71)Į� ±� ������� ɜ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��±���*�71)Į�±���������±���$�71)Į�±���������
±���**�71)Į�±���������±���*Ⱥ�±���������±���$$�71)Į�±��������
Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɦɚɤɫɢɦɚɥɶɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɚɥɥɟɥɹ� ±���$�71)Į�
���������ɢ�ɧɚɢɦɟɧɶɲɚɹ�ɱɚɫɬɨɬɚ�ɚɥɥɟɥɹ�±���*�71)Į����������ɜ�ɝɪɭɩɩɟ�
ɩɚɰɢɟɧɬɨɜ�ɫ�,,,�ɫɬɟɩɟɧɶɸ�ɬɹɠɟɫɬɢ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɢ��ɤɨɬɨɪɵɟ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɨ�ɨɬɥɢɱɚɸɬɫɹ�ɨɬ�ɚɧɚɥɨɝɢɱɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɜ�
ɤɨɧɬɪɨɥɟ����������� ������ɪ ������25 ����������&,�����±�����ɢ���������
25 ������ ���� &,� ����±������� ȼɵɜɨɞɵ�� Ƚɟɧɟɬɢɱɟɫɤɢɣ� ɦɚɪɤɟɪ� ±���$�
71)Į��Ɉ5 ������ɹɜɥɹɟɬɫɹ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�
ɛɨɥɟɡɧɢ� ,,,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɭ�ɧɚɫɟɥɟɧɢɹ�ɐɟɧɬɪɚɥɶɧɨɝɨ�ɑɟɪɧɨɡɟɦɶɹ�
Ɋɨɫɫɢɢ��ɚ�ɩɪɨɬɟɤɬɢɜɧɨɟ�ɡɧɚɱɟɧɢɟ�ɢɦɟɟɬ�����*�71)Į��Ɉ5 �������
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɪɚɦɤɚɯ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɡɚɞɚɧɢɹ�
ʋ��������� ©ɂɡɭɱɟɧɢɟ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�
ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɱɟɥɨɜɟɤɚª�

(9$/8$7,21�2)�7+(�52/(�2)�*(1(7,&�32/<0253+,60�
2)�78025�1(&526,6�)$&725�$/3+$�,1�7+(�)250$7,21�
2)�,,,�'(*5((�2)�+<3(57(16,21
,�9��.ULYRVKHL��6�1��0LODQRYD��.�,��3URVKFKDHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� +\SHUWHQVLYH� KHDUW� GLVHDVH� LV� RQH� RI� WKH� PRVW� FRPPRQ�
FDUGLRYDVFXODU� GLVHDVH� LQ� WKH�ZRUOG��ZKLFK� OHDGV� WR� WKH� GHYHORSPHQW� RI�
FDUGLRYDVFXODU� DQG� FHUHEURYDVFXODU� GLVHDVH�� ,Q� YLHZ� FXUUHQWO\� EHLQJ�
GLVFXVVHG� WKDW� LQ� WKH� JHQHVLV� RI� D� QXPEHU� RI� FDUGLRYDVFXODU� GLVHDVHV��
SDUWLFXODUO\� K\SHUWHQVLRQ� EHORQJV� LPSRUWDQW� UROH� LQ� LQÀDPPDWLRQ� DQG�

FHOO� SUROLIHUDWLRQ��$LP��7R� HYDOXDWH� WKH� DVVRFLDWLRQ�RI� SRO\PRUSKLVP�RI�
WXPRU� QHFURVLV� IDFWRU� DOSKD� �����*�$�71)�Į��ZLWK� WKH� GHYHORSPHQW� RI�
K\SHUWHQVLRQ�,,,�GHJUHH��0DWHULDOV�DQG�PHWKRGV��6WXG\�JURXS�DPRXQWHG�WR�
����SHRSOH������K\SHUWHQVLYH�SDWLHQWV�ZLWK�,,,�GHJUHH�RI�JUDYLW\�DQG�����
SHRSOH�LQ�WKH�FRQWURO�JURXS��0DWHULDO�IRU�WKH�VWXG\�ZDV�WKH�YHQRXV�EORRG�
LQ�WKH�YROXPH�RI���PO��WDNHQ�IURP�WKH�FXELWDO�YHLQ��$OORFDWLRQ�RI�JHQRPLF�
'1$�IURP�SHULSKHUDO�EORRG�FRQGXFWHG�E\�SKHQRO�FKORURIRUP�H[WUDFWLRQ��
7KH�VWXG\�RI�SRO\PRUSKLVP�ZDV�SHUIRUPHG�E\�WKH�PHWKRG�RI�SRO\PHUDVH�
FKDLQ�UHDFWLRQ�XVLQJ�DSSURSULDWH�SULPHUV�DQG�SUREHV�RQ�WKH�WKHUPRF\FOHU�
,4���*HQRW\SLQJ�ZDV�SHUIRUPHG�E\�WKH�PHWKRG�RI�GLVFULPLQDWLRQ�DOOHOHV��
5HVXOWV�� :KHQ� VWXG\LQJ� WKH� GLVWULEXWLRQ� RI� IUHTXHQFLHV� RI� JHQRW\SHV�
XQGHU� VWXG\� ORFXV� DPRQJ�SDWLHQWV� DQG� FRQWURO� UHYHDOHG� WKDW� IRU� WKHP� LV�
WKH�EDODQFH�RI�WKH�+DUG\�:HLQEHUJ�HTXLOLEULXP��S!�������7KH�IUHTXHQFLHV�
RI�DOOHOHV�DQG�JHQRW\SHV�ZHUH�GLVWULEXWHG�LQ�K\SHUWHQVLYH�SDWLHQWV�ZLWK�,,,�
GHJUHH�RI� VHYHULW\�DV� IROORZV�� ����*�71)�Į�±��������� ����$�71)�Į�±�
�������� ����**�71)�Į�±��������� ����*Ⱥ�±��������� ����$$�71)�Į�
±��������LQ�WKH�FRQWURO�JURXS������*�71)�Į�±�������������$�71)�Į�±�
�������� ����**�71)�Į�±��������� ����*Ⱥ�±��������� ����$$�71)�Į�
±��������5HFRUGHG�PD[LPXP�FRQFHQWUDWLRQ�DOOHOH����$�71)�Į����������
DQG�WKH�ORZHVW�IUHTXHQF\�RI�DOOHOH����*�71)�Į����������LQ�WKH�JURXS�RI�
SDWLHQWV�ZLWK�,,,�GHJUHH�RI�VHYHULW\�RI�K\SHUWHQVLRQ��ZKLFK�DUH�VWDWLVWLFDOO\�
VLJQL¿FDQWO\� GLIIHUHQW� IURP� WKRVH� LQ� FRQWURO� ��������� � ������ S ������
25 ����������&,�����±�����DQG���������25 ����������&,�����±�������
&RQFOXVLRQ��*HQHWLF�PDUNHU����$�71)�Į��25 ������ LV�D� ULVN�IDFWRU� IRU�
K\SHUWHQVLRQ�,,,�GHJUHH�RI�WKH�SRSXODWLRQ�RI�WKH�&HQWUDO�%ODFN�6RLO�5HJLRQ�
RI�5XVVLD��DQG�SURWHFWLYH�YDOXH�KDV�����*�71)�Į��25 �������
6WDWH�WDVN�ʋ���������©6WXG\�RI�JHQHWLF�ULVN�IDFWRUV�IRU�WKH�GHYHORSPHQW�RI�
PXOWLIDFWRULDO�GLVHDVHVª�

ɉɈɂɋɄ�ɆɍɌȺɐɂɃ�ȼ�ȽȿɇȺɏ�ɂɇȾɍɄɐɂɂ�ȼɕɊȺȻɈɌɄɂ�
ȽɈɇȺȾɈɌɊɈɉɂɇɈȼ�ɍ�ɉȺɐɂȿɇɌɈɄ�ɋ�ɂɁɈɅɂɊɈȼȺɇɇɈɃ�
ɎɈɊɆɈɃ�ȽɂɉɈȽɈɇȺȾɈɌɊɈɉɇɈȽɈ�ȽɂɉɈȽɈɇȺȾɂɁɆȺ
ɇ�ȼ��Ɂɟɪɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɛ�ɧ���ɞɨɰ��Ɇ�ɘ��ɋɤɨɛɥɨɜ
Ɇɟɞɢɤɨ�ɝɟɧɟɬɢɱɟɫɤɢɣ�ɧɚɭɱɧɵɣ�ɰɟɧɬɪ�ɊȺɆɇ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɟɤɪɟɰɢɹ� ɝɨɧɚɞɨɪɟɥɢɧɚ� ɜ� ɹɞɪɚɯ� ɝɢɩɨɬɚɥɚɦɭɫɚ�
ɤɨɧɬɪɨɥɢɪɭɟɬ� ɝɢɩɨɬɚɥɚɦɨ�ɝɢɩɨɮɢɡɚɪɧɨ�ɝɨɧɚɞɧɭɸ� ɨɫɶ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ�
ɤɪɢɬɢɱɟɫɤɢ� ɜɚɠɧɵɦ� ɜ� ɪɚɡɜɢɬɢɢ� ɜɬɨɪɢɱɧɵɯ� ɩɨɥɨɜɵɯ� ɩɪɢɡɧɚɤɨɜ�
ɢ� ɜ� ɝɚɦɟɬɨɝɟɧɟɡɟ�� ɋɨɫɬɨɹɧɢɟ�� ɢɡɜɟɫɬɧɨɟ� ɤɚɤ� ɢɡɨɥɢɪɨɜɚɧɧɵɣ�
ɝɢɩɨɝɨɧɚɞɨɬɪɨɩɧɵɣ� ɝɢɩɨɝɨɧɚɞɢɡɦ�� ɹɜɥɹɟɬɫɹ� ɪɟɡɭɥɶɬɚɬɨɦ� ɩɨɥɧɨɝɨ�
ɢɥɢ� ɱɚɫɬɢɱɧɨɝɨ� ɨɬɫɭɬɫɬɜɢɹ� ɜɵɪɚɛɨɬɤɢ� ɝɨɧɚɞɨɬɪɨɩɢɧɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɨɢɫɤ�ɦɭɬɚɰɢɣ�ɜ�ɷɤɡɨɧɚɯ�ɢ�ɷɤɡɨɧ�ɢɧɬɪɨɧɧɵɯ�ɭɱɚɫɬɤɚɯ�
ɲɟɫɬɢ� ɝɟɧɨɜ�ɤɚɧɞɢɞɚɬɨɜ� �*Q5+�� *Q5+5�� .,66��� .,66�5�� 7$&���
7$&�5��� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɢɧɞɭɤɰɢɢ� ɜɵɪɚɛɨɬɤɢ� ɝɨɧɚɞɨɬɪɨɩɢɧɨɜ�� ɭ�
ɛɨɥɶɧɵɯ�ɝɢɩɨɝɨɧɚɞɨɬɪɨɩɧɵɦ�ɝɢɩɨɝɨɧɚɞɢɡɦɨɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ȼɵɞɟɥɟɧɢɟ� ɝɟɧɨɦɧɨɣ� ȾɇɄ� ɢɡ� ɥɟɣɤɨɰɢɬɨɜ� ɤɪɨɜɢ� ɞɜɭɯ� ɩɚɰɢɟɧɬɨɤ�
ɫ� ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɨɣ� ɝɢɩɨɝɨɧɚɞɨɬɪɨɩɧɨɝɨ� ɝɢɩɨɝɨɧɚɞɢɡɦɚ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɮɟɧɨɥ�ɯɥɨɪɨɮɨɪɦɧɨɝɨ� ɦɟɬɨɞɚ�� ɉɨɞɛɨɪ�
ɩɪɚɣɦɟɪɨɜ� ɞɥɹ�ɉɐɊ�ɩɪɨɜɨɞɢɥɫɹ� ɫ� ɭɱɟɬɨɦ� ɡɚɯɜɚɬɚ� ɷɤɡɨɧ�ɢɧɬɪɨɧɧɵɯ�
ɝɪɚɧɢɰ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�2OLJR������ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ�ɩɨɥɭɱɟɧɧɵɯ�
ɉɐɊ�ɩɪɨɞɭɤɬɨɜ� ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ�$%,� 35,60����� *HQHWLF�$QDO\]HU��
Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɧɭɤɥɟɨɬɢɞɧɵɯ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ�ɩɪɨɜɨɞɢɥɢ�ɫ�
ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�%/$67��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɫɟɤɜɟɧɢɪɨɜɚɧɧɵɯ�ɥɨɤɭɫɚɯ�
ɲɟɫɬɢ� ɝɟɧɨɜ�ɤɚɧɞɢɞɚɬɨɜ� ɧɚɣɞɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɡɚɦɟɧɵ�� ɜ� ɢɧɬɪɨɧɟ�
ɝɟɧɚ� ɪɟɰɟɩɬɨɪɚ� ɬɚɯɢɤɢɧɢɧɚ� ±� ɡɚɦɟɧɚ� ɋ������Ɍ� ɜ� ɝɟɬɟɪɨɡɢɝɨɬɧɨɦ�
ɫɨɫɬɨɹɧɢɢ�ɞɥɹ�ɨɛɟɢɯ�ɩɚɰɢɟɧɬɨɤ�ɢ�ɡɚɦɟɧɚ�*������7�ɜ�ɝɟɬɟɪɨɡɢɝɨɬɧɨɦ�
ɫɨɫɬɨɹɧɢɢ� ɞɥɹ� ɨɞɧɨɣ� ɢɡ� ɩɚɰɢɟɧɬɨɤ�� ɜ� ɝɟɧɟ� ɪɟɰɟɩɬɨɪɚ� ɝɨɧɚɞɨɪɟɥɢɧɚ�
±� ɡɚɦɟɧɚ�*����$�ɭ�ɨɞɧɨɣ�ɢɡ�ɩɚɰɢɟɧɬɨɤ� ɜ� ɝɨɦɨɡɢɝɨɬɧɨɦ�ɫɨɫɬɨɹɧɢɢ��
ɭ� ɞɪɭɝɨɣ� ±� ɜ� ɝɟɬɟɪɨɡɢɝɨɬɧɨɦ��ȼɵɜɨɞɵ��ȼ� ɪɟɡɭɥɶɬɚɬɟ�ɩɨɢɫɤɚ�ɩɪɢɱɢɧ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɝɢɩɨɝɨɧɚɞɨɬɪɨɩɧɨɝɨ�ɝɢɩɨɝɨɧɚɞɢɡɦɚ�ɭ�ɞɜɭɯ�ɩɚɰɢɟɧɬɨɤ�
ɛɵɥɚ� ɧɚɣɞɟɧɚ� ɦɭɬɚɰɢɹ� *����$� ɜ� ɝɟɧɟ� ɪɟɰɟɩɬɨɪɚ� ɝɨɧɚɞɨɪɟɥɢɧɚ��
ɧɚɯɨɞɹɳɚɹɫɹ� ɜ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɦ� ɭɱɚɫɬɤɟ�� ɫɨɟɞɢɧɹɸɳɟɦ� ɬɪɟɬɶɸ�
ɬɪɚɧɫɦɟɦɛɪɚɧɧɭɸ�ɩɟɬɥɸ�ɪɟɰɟɩɬɨɪɚ�ɫɨ�ɜɬɨɪɨɣ�ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɣ��ɂɡ�
ɥɢɬɟɪɚɬɭɪɵ�ɢɡɜɟɫɬɧɨ��ɱɬɨ�ɨɛɧɚɪɭɠɟɧɧɚɹ�ɦɭɬɚɰɢɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɥɧɨɣ�
ɭɬɪɚɬɟ�ɮɭɧɤɰɢɢ�ɪɟɰɟɩɬɨɪɚ�

,'(17,),&$7,21�2)�087$7,216�,1�*(1(6�5(/$7('�
72�*21$'27523,1�352'8&7,21�,1�3$7,(176�:,7+�
,62/$7('�+<32*21$'27523,&�+<32*21$',60
1�9��=HUQRY
6FLHQWL¿F�$GYLVRU�±�&DQG%LRO6FL��$VVRF��3URI��0�<��6NREORY
5HVHDUFK�&HQWUH�RI�0HGLFDO�*HQHWLFV�5$06��0RVFRZ��5XVVLD

,QWURGXFWLRQ��*Q5+�VHFUHWLRQ�LQ�WKH�K\SRWKDODPXV�FRQWUROV�K\SRWKDODPLF�
SLWXLWDU\�JRQDGDO� D[LV� DQG� LV� FULWLFDO� IRU� WKH� SXEHUW\� GHYHORSPHQW� DQG�
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JDPHWRJHQHVLV�� 3URGXFWLRQ� RI� JRQDGRWURSLQV� LV� UHGXFHG� RU� DEVHQW�
LQ� SDWLHQWV� ZLWK� LVRODWHG� K\SRJRQDGRWURSLF� K\SRJRQDGLVP�� $LP��
,GHQWL¿FDWLRQ� RI� PXWDWLRQV� LQ� SDWLHQWV� ZLWK� LVRODWHG� K\SRJRQDGRWURSLF�
K\SRJRQDGLVP� ORFDWHG� LQVLGH� H[RQV� DQG�RU� DW� WKH� H[RQ� ERUGHUV� RI� ��
FDQGLGDWH� JHQHV� �*Q5+�� *Q5+5�� .,66��� .,66�5�� 7$&��� 7$&�5��
WKDW� DUH� LQYROYHG� LQ� JRQDGRWURSLQ� VHFUHWLRQ�� 0DWHULDOV� DQG� PHWKRGV��
*HQRPLF�'1$�ZDV�LVRODWHG�IURP�EORRG�RI�WZR�LVRODWHG�K\SRJRQDGRWURSLF�
K\SRJRQDGLVP� SDWLHQWV� XVLQJ� SKHQRO�FKORURIRUP� PHWKRG�� 7KH� SULPHUV�
ZHUH� GHVLJQHG� E\� WKH� 2OLJR� ���� VRIWZDUH� DQG�ZHUH� ORFDWHG� RXWVLGH� WKH�
H[RQV� LQ� RUGHU� WR� LQFOXGH� WKH� H[RQ�LQWURQ� ERUGHU� LQ� WKH� DQDO\VLV�� 3&5�
SURGXFW� VHTXHQFLQJ� ZDV� SHUIRUPHG� E\� WKH� $%,� 35,60����� *HQHWLF�
$QDO\]HU��7KH�REWDLQHG�'1$�VHTXHQFHV�ZHUH�VXEVHTXHQWO\�DQDO\]HG�E\�
WKH� %/$67� ZHE�VHUYHU�� 5HVXOWV�� 7KH� WZR� SDWLHQWV� DQDO\]HG� KDG� WKUHH�
PXWDWLRQV�LQ�WKH�VHTXHQFHG�ORFL��+HWHUR]\JRXV�VXEVWLWXWLRQ�ɋ������Ɍ�ZDV�
ORFDWHG�LQ�WKH�LQWURQ�UHJLRQ�RI�WKH�WDFK\NLQLQ�UHFHSWRU�JHQH�DQG�ZDV�IRXQG�
LQ� ERWK�SDWLHQWV��$GGLWLRQDOO\�� SDWLHQW� �� KDG� D� KHWHUR]\JRXV� VXEVWLWXWLRQ�
*������7�LQ�WKH�VDPH�JHQH��0XWDWLRQ�*����$�LQ�WKH�*Q5+�UHFHSWRU�JHQH�
ZDV�KRPRJHQHRXV�LQ�SDWLHQW���DQG�KHWHURJHQHRXV�LQ�SDWLHQW����&RQFOXVLRQ��
7KH�*����$�PXWDWLRQ� WKDW� ZDV� LGHQWL¿HG� LQ� ERWK� SDWLHQWV� ORFDWHG� LQ� D�
FRQVHUYHG�UHJLRQ�RI�WKH�*Q5+�UHFHSWRU�JHQH��,W�LV�NQRZQ�IURP�OLWHUDWXUH�
WKDW�WKH�REVHUYHG�PXWDWLRQ�5HVXOWV�LQ�WKH�UHFHSWRU�GLVDELOLW\�DQG�WKXV�PD\�
EH�WKH�PDLQ�FDXVH�RI�WKH�GLVHDVH�

ɈɋɈȻȿɇɇɈɋɌɂ�ɉɈɅɂɆɈɊɎɂɁɆɈȼ�ȽȿɇɈȼ�$*2���'*&5���
*(0,1���'526+$�ɍ�ȻɈɅɖɇɕɏ�ɋ�ȽɂɉȿɊɌɈɇɂɑȿɋɄɈɃ�
ȻɈɅȿɁɇɖɘ�ɂ�ɉɈɋɌɂɇɎȺɊɄɌɇɕɆ�ɄȺɊȾɂɈɋɄɅȿɊɈɁɈɆ
ɇ�ȿ��ɓɟɝɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɇ��Ʉɚɥɢɧɤɢɧ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɫɜɟɬɟ�ɩɨɫɥɟɞɧɢɯ�ɩɪɟɞɫɬɚɜɥɟɧɢɣ�ɜ�ɷɬɢɨɥɨɝɢɸ�ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɫɭɳɟɫɬɜɟɧɧɵɣ� ɜɤɥɚɞ� ɜɧɨɫɹɬ� ɝɟɧɟɬɢɱɟɫɤɢɟ�
ɫɨɫɬɚɜɥɹɸɳɢɟ�� ȼ� ɫɨɜɪɟɦɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɨɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ�
ɭɞɟɥɹɟɬɫɹ�ɢɡɭɱɟɧɢɸ�ɩɨɥɢɦɨɪɮɢɡɦɨɜ�ɝɟɧɨɜ��ɜɨɜɥɟɱɟɧɧɵɯ�ɜ�ɛɢɨɝɟɧɟɡ�
ɦɢɤɪɨɪɢɛɨɧɭɤɥɟɢɧɨɜɵɯ�ɤɢɫɥɨɬ��ɦɢɤɪɨɊɇɄ��ɢ�ɬɟɦ�ɫɚɦɵɦ�ɜɵɪɚɠɟɧɧɨ�
ɜɥɢɹɸɳɢɯ�ɧɚ�ɦɢɤɪɨɊɇɄ�ɡɚɜɢɫɢɦɭɸ�ɤɥɟɬɨɱɧɭɸ�ɪɟɝɭɥɹɰɢɸ�ɜ�ɭɫɥɨɜɢɹɯ�
ɪɚɡɜɢɬɢɹ�ɪɚɡɥɢɱɧɵɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ��ɜɤɥɸɱɚɹ�ɚɬɟɪɨɝɟɧɟɡ��
ɝɢɩɟɪɬɨɧɢɱɟɫɤɭɸ� ɛɨɥɟɡɧɶ� �ȽȻ�� ɢ� ɢɲɟɦɢɱɟɫɤɭɸ� ɛɨɥɟɡɧɶ� ɫɟɪɞɰɚ�
�ɂȻɋ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɩɨɥɢɦɨɪɮɢɡɦɨɜ�
ɝɟɧɨɜ�$*2���'*&5���*(0,1���'526+$�ɜ�ɝɪɭɩɩɚɯ�ɛɨɥɶɧɵɯ�ɫ�ȽȻ�ɢ�
ɩɨɫɬɢɧɮɚɪɤɬɧɵɦ� ɤɚɪɞɢɨɫɤɥɟɪɨɡɨɦ� �ɉɂɄɋ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ȼɵɥɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɦɭɠɱɢɧ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɥɟɱɟɧɢɢ�
ɜ� ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� Ɉɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ�
ɝ��Ɍɜɟɪɢ��ɋɮɨɪɦɢɪɨɜɚɧɵ�ɜɵɛɨɪɤɢ�ɢɡ� ɞɜɭɯ� ɝɪɭɩɩ� ɫɪɚɜɧɟɧɢɹ��ɉɟɪɜɚɹ�
ɝɪɭɩɩɚ�ɫɨɫɬɨɹɥɚ�ɢɡ����ɩɚɰɢɟɧɬɨɜ�ɫ�ȽȻ�,±,,�ɫɬɚɞɢɢ�ɛɟɡ�ɫɢɫɬɨɥɢɱɟɫɤɨɣ�
ɞɢɫɮɭɧɤɰɢɢ�ɦɢɨɤɚɪɞɚ� ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ� �ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ�
ɫɨɫɬɚɜɢɥ� ���������� ɝɨɞɚ��� ȼɨ� ɜɬɨɪɭɸ� ɝɪɭɩɩɭ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ���
ɦɭɠɱɢɧ��ɢɦɟɜɲɢɯ�ɜ�ɚɧɚɦɧɟɡɟ�ɩɨɞɬɜɟɪɠɞɟɧɧɵɣ�ɤɥɢɧɢɱɟɫɤɢ�ɢɧɮɚɪɤɬ�
ɦɢɨɤɚɪɞɚ� �ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±����������ɝɨɞɚ���Ʉɪɢɬɟɪɢɢ�ɢɫɤɥɸɱɟɧɢɹ��
ɥɢɰɚ� ɫ� ɬɹɠɟɥɨɣ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɚɥɥɟɪɝɢɱɟɫɤɢɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɢ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ� ɜɪɟɞɧɨɫɬɹɦɢ�� ȼ� ɫɵɜɨɪɨɬɤɟ�
ɤɪɨɜɢ� ɭ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɨɩɪɟɞɟɥɹɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɨɛɳɟɝɨ�
ɯɨɥɟɫɬɟɪɢɧɚ��Ɉɏɋ��ɢ�ɯɨɥɟɫɬɟɪɢɧɚ�ɥɢɩɨɩɪɨɬɟɢɧɨɜ�ɜɵɫɨɤɨɣ�ɩɥɨɬɧɨɫɬɢ�
�ɏɋ�Ʌɉȼɉ��ɧɚ�ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ�ɛɢɨɯɢɦɢɱɟɫɤɨɦ�ɚɧɚɥɢɡɚɬɨɪɟ�)3�
���� �/DEV\VWHPV�� Ɏɢɧɥɹɧɞɢɹ��� Ⱦɥɹ� ɜɵɞɟɥɟɧɢɹ� ɬɨɬɚɥɶɧɨɣ� ɝɟɧɨɦɧɨɣ�
ȾɇɄ�ɩɪɢɦɟɧɹɥɢ�ɫɨɪɛɟɧɬɧɵɣ�ɦɟɬɨɞ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɚɛɨɪɚ�©'LDWRP�
'1$�3UHS����ª��Ʌɚɛɨɪɚɬɨɪɢɹ�©ɂɡɨɝɟɧª��Ɋɨɫɫɢɹ���Ɉɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ�
ɩɨɥɢɦɨɪɮɢɡɦɵ�UV�������$!*�ɝɟɧɚ�$*2���UV�����*!$�ɝɟɧɚ�'*&5���
UV�����$!*�ɝɟɧɚ�*(0,1���UV��������$!&�ɝɟɧɚ�'526+$�ɬɢɩɢɪɨɜɚɥɢ�
ɫ�ɩɨɦɨɳɶɸ�ɩɨɥɢɦɟɪɚɡɧɨ�ɰɟɩɧɨɣ�ɪɟɚɤɰɢɢ��ɉɐɊ��ɫ�ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨ�
ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ� ɞɟɬɟɤɰɢɟɣ� ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɚɛɨɪɚ� ɩɪɚɣɦɟɪɨɜ� ɢ� ɚɥɥɟɥɶ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�
ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɵɯ� ɡɨɧɞɨɜ� �$SSOLHG� %LRV\VWHPV�� ɋɒȺ��� ȼ� ɤɚɱɟɫɬɜɟ�
ɞɟɬɟɤɬɢɪɭɸɳɟɝɨ�ɚɦɩɥɢɮɢɤɚɬɨɪɚ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɫɢɫɬɟɦɭ�ɪɟɝɢɫɬɪɚɰɢɢ�
ɉɐɊ�©$%,�3ULVP�����ª��$SSOLHG�%LRV\VWHPV��ɋɒȺ���ɋɪɚɜɧɟɧɢɟ�ɱɚɫɬɨɬ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɧɚɛɥɸɞɚɟɦɵɯ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɨɰɟɧɢɜɚɥɨɫɶ� ɧɚ�
ɩɪɟɞɦɟɬ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɡɚɤɨɧɭ� ɏɚɪɞɢ�ȼɚɣɧɛɟɪɝɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɟɬɨɞɚ����ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�'H)LQHWWL�ɧɚ�ɫɚɣɬɟ�ɂɧɫɬɢɬɭɬɚ�ɝɟɧɟɬɢɤɢ�
ɱɟɥɨɜɟɤɚ� �Ɇɸɧɯɟɧ�� Ƚɟɪɦɚɧɢɹ�� KWWS���LKJ��KHOPKROW]�PXHQFKHQ�GH�FJL�
ELQ�KZ�KZD��SO��� Ɉɰɟɧɤɭ� ɪɢɫɤɚ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɩɨɤɚɡɚɬɟɥɹ�
ɨɬɧɨɲɟɧɢɹ� ɲɚɧɫɨɜ� �25�� ɫ� ���� ɞɨɜɟɪɢɬɟɥɶɧɵɦ� ɢɧɬɟɪɜɚɥɨɦ� �Ⱦɂ���
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜ� ɯɨɞɟ� ɷɤɫɩɟɪɢɦɟɧɬɚ�
ɨɰɟɧɢɜɚɥɢɫɶ� ɩɨ� W�ɤɪɢɬɟɪɢɸ� ɋɬɶɸɞɟɧɬɚ� ɞɥɹ� ɧɟɡɚɜɢɫɢɦɵɯ�
ɩɟɪɟɦɟɧɧɵɯ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɦɢ� ɫɱɢɬɚɥɢɫɶ� ɪɚɡɥɢɱɢɹ� ɩɪɢ�
S������� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɝɟɧɨɜ�ɤɚɧɞɢɞɚɬɨɜ�$*2��� '*&5���

'526+$� ɞɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɛɨɥɶɧɵɯ� ȽȻ�
ɢ� ɉɂɄɋ� ɩɨɥɭɱɟɧɨ� ɧɟ� ɛɵɥɨ� �ɪ!������� Ɉɛɧɚɪɭɠɟɧɚ� ɚɫɫɨɰɢɚɰɢɹ�
ɦɟɠɞɭ�ɝɟɧɨɬɢɩɨɦ�ȺȺ�ɝɟɧɚ�*(0,1��ɢ�ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�ȽȻ��ɑɚɫɬɨɬɚ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɞɚɧɧɨɝɨ� ɝɟɧɨɬɢɩɚ� ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ȽȻ� ɨɤɚɡɚɥɚɫɶ�
ɡɧɚɱɢɦɨ�ɜɵɲɟ��ɱɟɦ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɉɂɄɋ��ɪ ������25 ����������Ⱦɂ�
����±��������ɑɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɝɟɧɨɬɢɩɨɜ�**�ɢ�$*�ɝɟɧɚ�*(0,1��
ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩɚɯ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨ�ɧɟ�ɪɚɡɥɢɱɚɥɚɫɶ��ɉɪɢ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɨɰɟɧɤɟ�ɝɟɧɨɬɢɩɚ�ȺȺ�ɝɟɧɚ�*(0,1��ɜ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ��
ɩɟɪɟɧɟɫɲɢɯ� ɉɂɄɋ�� ɨɬɦɟɱɚɥɨɫɶ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɧɟɞɨɫɬɨɜɟɪɧɨɟ�
�S!������ ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ�Ɉɏɋ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɛɨɥɶɧɵɦɢ�ȽȻ�� ɩɪɢ�
ɨɬɫɭɬɫɬɜɢɢ�ɪɚɡɥɢɱɢɣ�ɭɪɨɜɧɹ�ɏɋ�Ʌɉȼɉ��ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɧɚɦɢ�
ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɢɡɭɱɚɟɦɵɟ� ɩɨɥɢɦɨɪɮɢɡɦɵ�
ɝɟɧɨɜ� ɧɟ� ɪɚɡɥɢɱɚɸɬɫɹ� ɩɨ� ɜɥɢɹɧɢɸ� ɧɚ� ɥɢɩɢɞɧɵɣ� ɨɛɦɟɧ�� Ɇɨɠɧɨ�
ɩɪɟɞɩɨɥɨɠɢɬɶ�� ɱɬɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɩɨɜɵɲɟɧɢɟ� ɱɚɫɬɨɬɵ�
ɝɟɧɨɬɢɩɚ� ȺȺ� ɝɟɧɚ� *(0,1�� ɭ� ɛɨɥɶɧɵɯ� ȽȻ� ɹɜɥɹɟɬɫɹ� ɨɬɪɚɠɟɧɢɟɦ�
ɟɝɨ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɝɨ� ɭɱɚɫɬɢɹ� ɜ� ɦɟɯɚɧɢɡɦɚɯ� ɚɧɝɢɨɝɟɧɟɡɚ�� ɇɟ�
ɢɫɤɥɸɱɟɧɨ�� ɱɬɨ� ɞɚɧɧɵɣ� ɝɟɧɨɬɢɩ� ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɜ� ɤɚɱɟɫɬɜɟ�
ɤɚɧɞɢɞɚɬɚ�ɝɟɧɨɬɢɩɚ�ɪɢɫɤɚ�ɜ�ɪɚɡɜɢɬɢɢ�ȽȻ�

63(&,),&6�2)�32/<0253+,606�2)�*(1(6�$*2���'*&5���
*(0,1���'526+$�,1�3$7,(176�:,7+�+<3(57(16,21�$1'�
3267�,1)$5&7,21�&$5',26&/(526,6
1�(��6KFKHJORYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�1��.DOLQNLQ
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ�� *HQHWLF� FRPSRQHQWV� SOD\� LPSRUWDQW� UROH� LQ� WKH� HWLRORJ\�
RI� FDUGLRYDVFXODU� GLVHDVH�� &XUUHQW� UHVHDUFKHV� VWXG\� RI� SRO\PRUSKLVPV�
RI� JHQHV� LQYROYHG� LQ� WKH� ELRJHQHVLV� PLFUR51$V� �PL51$V��� EHFDXVH�
PL51$�GHSHQGHQW� FHOO�PHGLDWHG� UHJXODWLRQ� LQÀXHQFH� RQ� GHYHORSPHQW�
RI�YDULRXV�SDWKRORJLFDO�SURFHVVHV�� LQFOXGLQJ�DWKHURJHQHVLV��K\SHUWHQVLRQ�
DQG�FRURQDU\�DUWHU\�GLVHDVH��$LP��6WXG\LQJ�RI�IHDWXUHV�RI�SRO\PRUSKLVPV�
RI�JHQHV�$*2���'*&5���*(0,1���'526+$�LQ�JURXSV�RI�SDWLHQWV�ZLWK�
K\SHUWHQVLRQ�DQG�D�SRVW�LQIDUFWLRQ�FDUGLRVFOHURVLV��0DWHULDOV�DQG�PHWKRGV��
5HVHDUFK� LQFOXGHG� ��� PHQ� ZKR� ZHUH� KRVSLWDOL]HG� LQ� WKH� FDUGLRORJ\�
GHSDUWPHQW�RI�WKH�5HJLRQDO�+RVSLWDO�RI�WKH�FLW\�RI�7YHU��$OO�SDWLHQWV�ZHUH�
GLYLGHG�LQWR�WZR�JURXSV�RI�FRPSDULVRQ��*URXS���FRQVLVWHG�RI����PHQ�ZLWK�
K\SHUWHQVLRQ�,±,,�VWDJH�ZLWKRXW�V\VWROLF�G\VIXQFWLRQ�RI�P\RFDUGLXP�RI�OHIW�
YHQWULFXODU��7KH�DYHUDJH�DJH�RI�SDWLHQWV�ZLWK�K\SHUWHQVLRQ�ZDV�����������
\HDUV��*URXS��� LQFOXGHG� ���PHQ�KDYLQJ� LQ� WKH� DQDPQHVLV� D�P\RFDUGLDO�
LQIDUFWLRQ�FRQ¿UPHG�FOLQLFDOO\��7KH�DYHUDJH�DJH�RI�WKLV�JURXS�ZDV����������
\HDUV��([FOXVLRQ� FULWHULD�ZHUH� LQGLYLGXDOV�ZLWK� VHYHUH� VRPDWLF� GLVHDVHV��
DOOHUJLF� GLVHDVHV� DQG� RFFXSDWLRQDO� KD]DUGV�� /HYHOV� RI� WRWDO� FKROHVWHURO�
DQG� KLJK� GHQVLW\� OLSRSURWHLQ� �+'/�� ZHUH� GHWHUPLQHG� LQ� VHUXP� DOO� WKH�
SDWLHQWV�RQ�WKH�VHPL�DXWRPDWLF�ELRFKHPLFDO�DQDO\]HU�)3������/DEV\VWHPV��
)LQODQG���7RWDO�'1$�ZDV�LVRODWHG�XVLQJ�VRUEHQW�PHWKRG�RI�©'LDWRP�'1$�
3UHS� ���ª� �/DERUDWRU\� ©,VRJHQHª�� 5XVVLD��� 613V� UV�������$!*� JHQH�
$*2���UV�����*!$�JHQH�'*&5���UV�����$!*�JHQH�*(0,1���UV��������
$!&� JHQH� '526+$� ZHUH� W\SHG� XVLQJ� WKH� SRO\PHUDVH� FKDLQ� UHDFWLRQ�
�3&5��ZLWK�K\EULGL]DWLRQ�ÀXRUHVFHQFH�GHWHFWLRQ� LQ� UHDO� WLPH�DQG�ZLWK�D�
SULPHU� VHW� RI� DOOHOH�VSHFL¿F� K\EULGL]DWLRQ� SUREHV� �$SSOLHG� %LRV\VWHPV��
86$��� 3&5� GHWHFWLRQ� V\VWHP� ©$%,� 3ULVP� ����ª� �$SSOLHG�%LRV\VWHPV��
86$��ZDV�XVHG�DV�GHWHFWLQJ�WKHUPRF\FOHU��&RPSDULVRQ�RI�IUHTXHQFLHV�RI�
REVHUYHG�DOOHOHV�DQG�JHQRW\SHV�HYDOXDWHG�IRU�FRPSOLDQFH�ZLWK�WKH�+DUG\�
:HLQEHUJ�HTXLOLEULXP�XVLQJ�WKH�WHVW����E\�PHDQV�RI�SURJUDP�'H)LQHWWL�LQ�
WKH�,QVWLWXWH�RI�+XPDQ�*HQHWLFV��0XQLFK��*HUPDQ\��KWWS���LKJ��KHOPKROW]�
PXHQFKHQ�GH�FJL�ELQ�KZ�KZD��SO��� 5LVN� DVVHVVPHQW� ZDV� FDUULHG� RXW�
XVLQJ�RGGV� UDWLR� �25��ZLWK� ����FRQ¿GHQFH� LQWHUYDOV� �&,���4XDQWLWDWLYH�
FKDQJHV�RI� SDUDPHWHUV� GXULQJ� WKH� H[SHULPHQW�ZDV� HYDOXDWHG�E\�6WXGHQW�
W�WHVW�IRU�LQGHSHQGHQW�YDULDEOHV��'LIIHUHQFHV�ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�
VLJQL¿FDQW�ZKHQ� S�������5HVXOWV�� ,Q� WKH� DQDO\VLV� RI� FDQGLGDWH� JHQHV� RI�
$*2���'*&5���'526+$�RI�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�JURXSV�RI�
SDWLHQWV� ZLWK� K\SHUWHQVLRQ� DQG� SRVW�LQIDUFWLRQ� FDUGLRVFOHURVLV� LW� ZDVQ¶W�
UHFHLYHG��7KH�DVVRFLDWLRQ�EHWZHHQ�D�JHQRW\SH�RI�$$�RI�D�JHQH�RI�*(0,1��
DQG�ULVN�RI�GHYHORSPHQW�RI�K\SHUWHQVLRQ�LV�IRXQGHG��7KH�IUHTXHQF\�RI�WKLV�
JHQRW\SH�LQ�K\SHUWHQVLYH�SDWLHQWV�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�SDWLHQWV�
ZLWK� SRVW�LQIDUFWLRQ� FDUGLRVFOHURVLV� �S ������ 25 ������ ���� &,� ����±
��������7KH�IUHTXHQF\�RI�JHQRW\SHV�**�DQG�$*�JHQH�*(0,1��LQ�VWXG\�
JURXSV�ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW��7KH�FOLQLFDO�HYDOXDWLRQ�JHQRW\SH�
$$� RI� JHQH�*(0,1�� LQ� SDWLHQWV�ZLWK� SRVW�LQIDUFWLRQ� FDUGLRVFOHURVLV� LV�
FDUULHG�RXW��7KHUH�ZDV�D�VWDWLVWLFDOO\�QRQ�VLJQL¿FDQW��S!������LQFUHDVH�LQ�
WRWDO�FKROHVWHURO�FRPSDUHG�ZLWK�K\SHUWHQVLYH�SDWLHQWV��ZLWK�QR�VLJQL¿FDQW�
GLIIHUHQFH�LQ�+'/��&RQFOXVLRQ��2XU�UHVXOWV�VXJJHVW�WKDW�WKH�VWXGLHG�JHQH�
SRO\PRUSKLVPV�GR�QRW�GLIIHU� LQ� WKHLU�HIIHFW� LQ� OLSLG�PHWDEROLVP��:H�FDQ�
DVVXPH�WKDW�D�VWDWLVWLFDOO\�VLJQL¿FDQW�LQFUHDVH�LQ�WKH�IUHTXHQF\�RI�JHQRW\SH�
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$$�*(0,1��JHQH�LQ�K\SHUWHQVLYH�SDWLHQWV�LV�WKH�UHVXOW�RI�KLV�SDUWLFLSDWLRQ�
LQ�WKH�PHFKDQLVPV�RI�DQJLRJHQHVLV��,W�LV�SRVVLEOH�WKDW�WKLV�JHQRW\SH�PD\�
EH� FRQVLGHUHG� DV� D� FDQGLGDWH� LQ� WKH� GHYHORSPHQW� RI� WKH� ULVN� JHQRW\SH�
K\SHUWHQVLRQ�

ɊɈɅɖ�ɆȺɌɊɂɄɋɇɈɃ�ɆȿɌȺɅɅɈɉɊɈɌȿɂɇȺɁɕ���ȼ�
ɎɈɊɆɂɊɈȼȺɇɂɂ�ɋɌȿɉȿɇɂ�ɌəɀȿɋɌɂ�ɉɊȿɗɄɅȺɆɉɋɂɂ
ȼ�ɋ��Ɉɜɱɚɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɟɷɤɥɚɦɩɫɢɹ� �ɉɗ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ�
ɢɡ�ɜɚɠɧɟɣɲɢɯ�ɩɪɨɛɥɟɦ�ɚɤɭɲɟɪɫɬɜɚ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�
ɢ� ɫɦɟɪɬɧɨɫɬɶ� ɨɬ� ɧɟɟ� ɨɫɬɚɸɬɫɹ� ɜɵɫɨɤɢɦɢ� ɜɨ� ɜɫɟɦ�ɦɢɪɟ� ɢ� ɧɟ� ɢɦɟɸɬ�
ɬɟɧɞɟɧɰɢɢ�ɤ�ɫɧɢɠɟɧɢɸ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɛɨɥɶɲɨɟ�ɱɢɫɥɨ�ɢɫɫɥɟɞɨɜɚɧɢɣ��
ɨɫɬɚɸɬɫɹ�ɧɟɢɡɜɟɫɬɧɵɦɢ�ɩɟɪɜɨɩɪɢɱɢɧɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɉɗ��ɦɚɪɤɟɪɵ�
ɫɤɨɪɨɫɬɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɠɢɡɧɟɧɧɨ�
ɜɚɠɧɵɯ� ɨɪɝɚɧɚɯ� ɢ� ɫɢɫɬɟɦɚɯ�� ɱɬɨ� ɨɝɪɚɧɢɱɢɜɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɥɟɱɟɧɢɹ� ɢ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɚɡɜɢɬɢɹ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɉɨɫɤɨɥɶɤɭ�
ɜ� ɨɫɧɨɜɟ� ɉɗ� ɥɟɠɢɬ� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɜɫɥɟɞɫɬɜɢɟ�
ɧɚɪɭɲɟɧɢɹ�ɜɬɨɪɨɣ�ɜɨɥɧɵ�ɢɧɜɚɡɢɢ�ɰɢɬɨɬɪɨɮɨɛɥɚɫɬɚ��ɧɚɭɱɧɵɣ�ɢɧɬɟɪɟɫ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɨɩɪɟɞɟɥɟɧɢɟ� ɪɨɥɢ� ɦɚɬɪɢɤɫɧɨɣ� ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡɵ���
ɜ� ɪɚɡɜɢɬɢɢ� ɉɗ� ±� ɷɬɨɬ� ɮɟɪɦɟɧɬ� ɢɝɪɚɟɬ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɜ� ɬɤɚɧɟɜɨɣ�
ɩɟɪɟɫɬɪɨɣɤɟ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�
ɢɡɭɱɟɧɢɟ�ɪɨɥɢ�ɩɨɥɢɦɨɪɮɢɡɦɚ�ɝɟɧɚ�ɦɚɬɪɢɤɫɧɨɣ�ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡɵ���
�����ɋ�Ɍ�ɆɆɊ���ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɉɗ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ȼɵɛɨɪɤɚ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɉɗ��Q �����ɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�
�Q ����� ɮɨɪɦɢɪɨɜɚɥɚɫɶ� ɧɚ� ɛɚɡɟ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɬɞɟɥɟɧɢɹ�
Ȼɟɥɝɨɪɨɞɫɤɨɣ�ɨɛɥɚɫɬɧɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ɋɜɹɬɢɬɟɥɹ�ɂɨɚɫɚɮɚ��
ɜ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɛɟɪɟɦɟɧɧɵɟ� ɠɟɧɳɢɧɵ�
ɫ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɬɟɱɟɧɢɟɦ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ�
ɢɡɭɱɟɧɢɹ�ɩɨɫɥɭɠɢɥɢ�ɨɛɪɚɡɰɵ�ȾɇɄ��ɜɵɞɟɥɟɧɧɵɟ�ɢɡ�ɜɟɧɨɡɧɨɣ�ɤɪɨɜɢ��
ɜɡɹɬɨɣ� ɢɡ� ɥɨɤɬɟɜɨɣ� ɜɟɧɵ� ɩɪɨɛɚɧɞɚ� ɜ� ɨɛɴɟɦɟ� �� ɦɥ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ�
ɨɛɪɚɛɨɬɤɨɣ�ɦɟɬɨɞɨɦ�ɮɟɧɨɥ�ɯɥɨɪɨɮɨɪɦɧɨɣ�ɷɤɫɬɪɚɤɰɢɢ��ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɥɢɦɨɪɮɢɡɦɚ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɩɨɥɢɦɟɪɚɡɧɨɣ�
ɰɟɩɧɨɣ�ɪɟɚɤɰɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɬɚɧɞɚɪɬɧɵɯ�ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ�
ɩɪɚɣɦɟɪɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɚɧɚɥɢɡɨɦ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɚ� �����ɋ�Ɍ�
ɆɆɊ��� ɦɟɬɨɞɨɦ� ɞɟɬɟɤɰɢɢ� 7DT0DQ� ɡɨɧɞɨɜ� ɫ� ɩɨɦɨɳɶɸ� UHDO�WLPH�
ɉɐɊ��Ɋɟɡɭɥɶɬɚɬɵ��Ȼɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɱɚɫɬɨɬɚ� ɝɨɦɨɡɢɝɨɬ� �����ɋɋ�ɭ�
ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɫɨɫɬɚɜɢɥɚ� ��������
ɱɚɫɬɨɬɚ�ɝɟɬɟɪɨɡɢɝɨɬ� �����ɋɌ�±���������ɝɨɦɨɡɢɝɨɬ� �����ɌɌ�±��������
ɱɚɫɬɨɬɚ� ɚɥɥɟɥɟɣ� �����ɋ� ɢ� �����Ɍ� ±� ������� ɢ� �������� ɍ� ɠɟɧɳɢɧ�
ɫɨ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɶɸ� ɬɹɠɟɫɬɢ� ɩɪɟɷɤɥɚɦɩɫɢɢ� ɱɚɫɬɨɬɚ� ɝɨɦɨɡɢɝɨɬ�
�����ɋɋ�ɫɨɫɬɚɜɢɥɚ���������ɝɟɬɟɪɨɡɢɝɨɬ�����ɋɌ�±���������ɝɨɦɨɡɢɝɨɬ�
�����ɌɌ� ±� ������� ɱɚɫɬɨɬɚ� ɚɥɥɟɥɟɣ� �����ɋ� ɢ� �����Ɍ� ±� ������� ɢ�
�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɍ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɶɸ�ɬɹɠɟɫɬɢ�
ɩɪɟɷɤɥɚɦɩɫɢɢ� ɱɚɫɬɨɬɚ� ɝɨɦɨɡɢɝɨɬ� �����ɋɋ� ɫɨɫɬɚɜɢɥɚ� ��������
ɝɟɬɟɪɨɡɢɝɨɬ� �����ɋɌ�±���������ɝɨɦɨɡɢɝɨɬ� �����ɌɌ�±��������ɱɚɫɬɨɬɚ�
ɚɥɥɟɥɟɣ������ɋ�ɢ������Ɍ�±��������ɢ��������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɑɚɫɬɨɬɚ�
ɝɨɦɨɡɢɝɨɬ� �����ɋɋ� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥɚ�
��������ɝɟɬɟɪɨɡɢɝɨɬ������ɋɌ�±���������ɝɨɦɨɡɢɝɨɬ������ɌɌ�±��������
ɱɚɫɬɨɬɚ� ɚɥɥɟɥɟɣ� �����ɋ� ɢ� �����Ɍ� ±� �������ɢ� ��������ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɩɪɨɜɟɞɟɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɛɟɪɟɦɟɧɧɵɯ�
ɫ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ɪɚɡɧɨɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɢ� ɛɟɪɟɦɟɧɧɵɯ� ɛɟɡ�
ɩɪɟɷɤɥɚɦɩɫɢɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɵɯ�ɨɬɥɢɱɢɣ�ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ�
�S!�������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɨɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ�
ɞɚɧɧɵɯ��ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɝɟɧɟɬɢɱɟɫɤɢɣ�ɩɨɥɢɦɨɪɮɢɡɦ� �����ɋ�Ɍ�
003���ɧɟ�ɚɫɫɨɰɢɢɪɨɜɚɧ�ɫɨ�ɫɬɟɩɟɧɶɸ�ɬɹɠɟɫɬɢ�ɩɪɟɷɤɥɚɦɩɫɢɢ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� $W� SUHVHQW� WKH� SUH�HFODPSVLD� �3(�� LV� RQH� RI� WKH� PDMRU�
SUREOHPV� RI� REVWHWULFV�� 7KH� LQFLGHQFH� RI� SUH�HFODPSVLD� DQG� GHDWK� UDWHV�
UHPDLQ�KLJK�WKURXJKRXW�WKH�ZRUOG�DQG�GR�QRW�WHQG�WR�GHFUHDVH��'HVSLWH�WKH�
ODUJH�QXPEHU�RI�VWXGLHV�DUH�XQNQRZQ�WKH�URRW�FDXVHV�3(�PDUNHUV�RI� WKH�
UDWH�RI�SURJUHVVLRQ�RI�SDWKRORJLFDO�FKDQJHV�LQ�WKH�YLWDO�RUJDQV�DQG�V\VWHPV��
ZKLFK� OLPLWV� WKH� SRWHQWLDO� GHYHORSPHQW� RI� WUHDWPHQW� DQG� SUHYHQWLRQ� RI�
WKLV� GLVHDVH�� 6LQFH� WKH� EDVLV� RI� 3(� LV� IHWRSODFHQWDO� LQVXI¿FLHQF\� GXH� WR�
YLRODWLRQ�RI�WKH�VHFRQG�ZDYH�RI�F\WRWURSKREODVW�LQYDVLRQ��VFLHQWL¿F�LQWHUHVW�

LQ�GHWHUPLQLQJ�WKH�UROH�RI�PDWUL[�PHWDOORSURWHLQDVH���LQ�WKH�GHYHORSPHQW�
RI� 3(��ZKLFK� SOD\V� DQ� LPSRUWDQW� UROH� LQ� WLVVXH� UHVWUXFWXULQJ��$LP��7KH�
SXUSRVH�RI�RXU� VWXG\�ZDV� WR� LQYHVWLJDWH� WKH� UROH�RI� JHQH�SRO\PRUSKLVP�
PDWUL[�PHWDOORSURWHLQDVH�������&�7�003���LQ�WKH�IRUPDWLRQ�RI�GHJUHHV�
RI�VHYHULW\�3(��0DWHULDOV�DQG�PHWKRGV��6DPSOLQJ�RI�SUHJQDQW�ZRPHQ�ZLWK�
3(��Q �����DQG�FRQWURO�JURXS��Q �����ZDV�IRUPHG�RQ�WKH�EDVLV�RI�FOLQLFDO�
J\QHFRORJLFDO� GHSDUWPHQW� RI� WKH� %HOJRURG� 5HJLRQDO� &OLQLFDO� +RVSLWDO�
6W�� ,RDVDI�DQG� LQ� WKH�FRQWURO�JURXS�ZHUH� LQFOXGHG�SUHJQDQW�ZRPHQ�ZLWK�
SK\VLRORJLFDO�SUHJQDQF\��7KH�PDWHULDO�IRU�WKH�VWXG\�ZHUH�WKH�'1$�VDPSOHV�
H[WUDFWHG�IURP�YHQRXV�EORRG�WDNHQ�IURP�WKH�FXELWDO�YHLQ�RI�D�SUREDQG�LQ�D�
YROXPH�RI���PO��IROORZHG�E\�WUHDWPHQW�ZLWK�SKHQRO�FKORURIRUP�H[WUDFWLRQ��
3RO\PRUSKLVP�VWXG\�ZDV�FDUULHG�RXW�E\�XVLQJ�RI�SRO\PHUDVH�FKDLQ�UHDFWLRQ�
WHFKQLTXHV� ZLWK� VWDQGDUG� ROLJRQXFOHRWLGH� SULPHUV� IROORZHG� E\� DQDO\VLV�
RI�JHQH�SRO\PRUSKLVP�����&�7�RI�003���YLD�7DT0DQ�SUREH�UHDO�WLPH�
3&5��5HVXOWV��,W�ZDV�IRXQG�WKDW�WKH�IUHTXHQF\�RI�KRPR]\JRWHV������&&�
RI�SUHJQDQW�ZRPHQ�ZLWK�SUHHFODPSVLD�RI�WKH�¿UVW�GHJUHHV�RI�VHYHULW\�ZDV�
��������KHWHUR]\JRXV�����&7�±���������KRPR]\JRWHV������77�±��������
DOOHOH�IUHTXHQF\������&�DQG������7�±��������DQG���������:RPHQ�ZLWK�
D�PHDQ�VHYHULW\�RI�SUHHFODPSVLD������&&�IUHTXHQF\�RI�KRPR]\JRWHV�ZDV�
��������KHWHUR]\JRXV�����&7�±���������KRPR]\JRWHV������77�±��������
DOOHOH�IUHTXHQF\������&�DQG������7�LV��������DQG���������UHVSHFWLYHO\��
,Q� SUHJQDQW� ZRPHQ� ZLWK� VHYHUH� SUHHFODPSVLD� VHYHULW\� IUHTXHQF\� RI�
KRPR]\JRWHV� �����&&� ZDV� �������� KHWHUR]\JRWH� �����&7� ±� ��������
KRPR]\JRWHV� �����77� ±� ������� DOOHOH� IUHTXHQF\� �����&� DQG� �����7�
LV� ������� DQG� �������� UHVSHFWLYHO\�� 7KH� IUHTXHQF\� RI� KRPR]\JRWHV�
�����&&� SUHJQDQW� LQ� WKH� FRQWURO� JURXS� ZDV� �������� KHWHUR]\JRXV�
�����&7� ±� �������� KRPR]\JRWHV� �����77� ±� ������� DOOHOH� IUHTXHQF\�
�����&� DQG� �����7� LV� ������� DQG� �������� 7KLV� DQDO\VLV� UHVXOWHG� LQ�
DOOHOH� DQG� JHQRW\SH� IUHTXHQFLHV� RI� SUHJQDQW� ZRPHQ� ZLWK� SUHHFODPSVLD�
ZLWK�YDU\LQJ�VHYHULW\�RI�SUH�HFODPSVLD�DQG�SUHJQDQW�ZLWKRXW�VWDWLVWLFDOO\�
VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� QRW� GHWHFWHG� �S!������� &RQFOXVLRQ�� 7KXV��
EDVHG�RQ�SUHOLPLQDU\�GDWD��LW�FDQ�EH�QRWHG�WKDW�WKH�JHQHWLF�SRO\PRUSKLVP�
�����&�7�003���DUH�QRW�DVVRFLDWHG�ZLWK�WKH�VHYHULW\�RI�SUH�HFODPSVLD�

Ɉ�ɊȺɋɉɊȿȾȿɅȿɇɂɂ�ȺɅɅȿɅȿɃ�ɂ�ȽȿɇɈɌɂɉɈȼ�ɅɈɄɍɋȺ�
ɆȺɌɊɂɄɋɇɈɃ�ɆȿɌȺɅɅɈɉɊɈɌȿɂɇȺɁɕ��������&7�
�56��������ɍ�ȻɈɅɖɇɕɏ�ɂɇɋɍɅɖɌɈɆ
Ɇ�ɂ��Ɇɨɫɤɚɥɟɧɤɨ��Ɉ�Ⱥ��ȿɮɪɟɦɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢɧɫɭɥɶɬ�ɡɚɧɢɦɚɟɬ�ɩɟɪɜɵɟ�ɩɨɡɢɰɢɢ�ɩɨ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ� ɤɚɤ� ɜ� ɧɚɲɟɣ� ɫɬɪɚɧɟ��
ɬɚɤ� ɢ� ɜ� ɦɢɪɟ�� ɩɨɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ�
ɦɟɯɚɧɢɡɦɨɜ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ� ɤ� ɞɚɧɧɨɦɭ� ɡɚɛɨɥɟɜɚɧɢɸ�
ɨɫɬɚɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɝɟɧɟɬɢɤɢ� ɱɟɥɨɜɟɤɚ�� ȼ�
ɷɬɢɨɥɨɝɢɢ� ɢɧɫɭɥɶɬɚ� ɫɭɳɟɫɬɜɟɧɧɚ� ɝɟɧɟɬɢɱɟɫɤɚɹ� ɤɨɦɩɨɧɟɧɬɚ�� ɨɞɧɚɤɨ�
ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɜɟɫɶ� ɫɩɟɤɬɪ� ɝɟɧɨɜ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɪɚɡɜɢɬɢɟɦ�
ɢɧɫɭɥɶɬɚ��ɧɟ�ɨɩɪɟɞɟɥɟɧ��ɍɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɢɲɟɦɢɱɟɫɤɨɝɨ�
ɢɧɫɭɥɶɬɚ� ɫɜɹɡɚɧɵ� ɝɟɧɵ� ɫɢɫɬɟɦɵ� ɝɟɦɨɫɬɚɡɚ�� ɫɢɫɬɟɦɵ� ɨɤɢɫɢ� ɚɡɨɬɚ��
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɨɣ� ɤɥɟɬɨɱɧɨɣ� ɝɢɛɟɥɢ�� ɚ� ɬɚɤɠɟ� ɝɟɧɵ� ɦɚɬɪɢɤɫɧɵɯ�
ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡ�� ɉɨɫɥɟɞɧɢɟ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɝɪɭɩɩɟ� ɷɧɞɨɩɟɩɬɢɞɚɡ��
ɨɧɢ� ɨɬɜɟɱɚɸɬ� ɡɚ� ɩɪɨɬɟɨɥɢɡ� ɜɧɟɤɥɟɬɨɱɧɨɝɨ� ɦɚɬɪɢɤɫɚ� ɢ� ɭɱɚɫɬɜɭɸɬ� ɜ�
ɪɚɡɜɢɬɢɢ�ɬɚɤɢɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ��ɤɚɤ�ɚɪɬɪɢɬ��ɚɬɟɪɨɫɤɥɟɪɨɡ��
ɪɨɫɬ� ɢ� ɦɟɬɚɫɬɚɡɢɪɨɜɚɧɢɟ� ɨɩɭɯɨɥɟɣ�� ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ� ɝɪɭɩɩɚ�
$�&�3DOHL� ɭɫɬɚɧɨɜɢɥɚ�� ɱɬɨ� ɭɜɟɥɢɱɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ɦɚɬɪɢɤɫɧɨɣ�
ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡɵ��� �ɆɆɊ���� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ�
ɞɢɫɮɭɧɤɰɢɢ�� ɚ� ɜ� ɪɚɛɨɬɚɯ� 0�)DWDU� ɢ� 0�6WURLFN� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɷɬɚ�
ɩɪɨɬɟɚɡɚ� ɤɨɪɪɟɥɢɪɭɟɬ� ɫ� ɜɵɫɨɤɨɣ� ɱɚɫɬɨɬɨɣ� ɤɪɨɜɨɢɡɥɢɹɧɢɣ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ�
ɥɨɤɭɫɚ� ɆɆɊ��� �����&�7� �UV�������� ɜ� ɝɪɭɩɩɚɯ� ɫ� ɢɧɫɭɥɶɬɨɦ� ɢ� ɫ�
ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɶɸ��ȽȻ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥɨɦ�
ɞɥɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɥɭɠɢɥɢ�ɨɛɪɚɡɰɵ�ȾɇɄ������ɛɨɥɶɧɵɯ�ɢɧɫɭɥɶɬɨɦ�
ɢ�ȽȻ������ɛɨɥɶɧɵɯ�ȽȻ�ɢ�����ɢɧɞɢɜɢɞɭɭɦɨɜ�ɛɟɡ�ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɨɣ�
ɩɚɬɨɥɨɝɢɢ� ɢ� ȽȻ��� ɜɵɞɟɥɟɧɧɨɣ� ɢɡ� ɰɟɥɶɧɨɣ� ɜɟɧɨɡɧɨɣ� ɤɪɨɜɢ� ɦɟɬɨɞɨɦ�
ɮɟɧɨɥ�ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɥɢɦɨɪɮɢɡɦɚ�
ɩɪɨɜɨɞɢɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ� ɪɟɚɤɰɢɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɯ� ɩɪɚɣɦɟɪɨɜ� ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ� ɚɧɚɥɢɡɨɦ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɝɟɧɚ� ɆɆɊ��� ɩɨ� ɥɨɤɭɫɭ�
�����&�7� ɦɟɬɨɞɨɦ� ɞɟɬɟɤɰɢɢ� 7DT0DQ� ɡɨɧɞɨɜ� ɫ� ɩɨɦɨɳɶɸ� UHDO�WLPH�
ɉɐɊ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɱɚɫɬɨɬ� ɝɟɧɨɬɢɩɨɜ�
ɩɨ� ɢɡɭɱɚɟɦɨɦɭ� ɥɨɤɭɫɭ� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� ɢ� ɜ� ɤɨɧɬɪɨɥɟ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ�
ɷɦɩɢɪɢɱɟɫɤɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɝɟɧɨɬɢɩɨɜ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɬɟɨɪɟɬɢɱɟɫɤɢ�
ɨɠɢɞɚɟɦɨɦɭ� ɩɪɢ� ɪɚɜɧɨɜɟɫɢɢ� ɏɚɪɞɢ�ȼɚɣɧɛɟɪɝɚ� �S!������� Ⱥɧɚɥɢɡ�
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ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɩɨɥɢɦɨɪɮɧɨɝɨ� ɦɚɪɤɟɪɚ�
ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� ɢɧɫɭɥɶɬɨɦ� ɢ� ȽȻ� ɜɵɹɜɢɥ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɚɥɥɟɥɹ�
�����&�003��� ����������ɑɚɫɬɨɬɵ�ɝɟɧɨɬɢɩɨɜ�ɩɨ�ɢɡɭɱɚɟɦɨɦɭ�ɥɨɤɭɫɭ�
ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�������&&�±��������������&7�±�
�������������77�±��������ȼ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ȽȻ��ɛɟɡ�ɢɧɫɭɥɶɬɚ��ɬɚɤɠɟ�
ɩɪɟɨɛɥɚɞɚɟɬ� ɚɥɥɟɥɶ� �����&�003��� ±� �������� ɚ� ɱɚɫɬɨɬɵ� ɝɟɧɨɬɢɩɨɜ�
ɫɨɫɬɚɜɥɹɸɬ�������&&�±��������������&7�±��������������77�±��������
ȼ�ɤɨɧɬɪɨɥɟ�ɱɚɫɬɨɬɚ�ɚɥɥɟɥɹ������&�ɆɆɊ���ɫɨɫɬɚɜɢɥɚ���������ɱɚɫɬɨɬɚ�
ɚɥɥɟɥɹ� �����7�ɆɆɊ���±� ��������ɑɚɫɬɨɬɵ� ɝɟɧɨɬɢɩɨɜ�ɩɨɥɢɦɨɪɮɧɨɝɨ�
ɦɚɪɤɟɪɚ������&7�ɆɆɊ���ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥɢ�������&ɋ�±�
�������������&7�±��������������7Ɍ�±��������ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�
ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ� ɝɟɧɚ� ɦɚɬɪɢɤɫɧɨɣ� ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡɵ�
�� ɦɟɠɞɭ� ɛɨɥɶɧɵɦɢ� ȽȻ�� ɛɨɥɶɧɵɦɢ� ɢɧɫɭɥɶɬɨɦ� ɫ� ȽȻ� ɢ� ɤɨɧɬɪɨɥɟɦ� ɧɟ�
ɜɵɹɜɢɥ� ɞɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ� �S!������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɫɜɹɡɢ� ɦɟɠɞɭ� ɝɟɧɨɬɢɩɨɦ� ɆɆɊ��� &�����7� ɢ� ɪɚɡɜɢɬɢɟɦ� ɢɧɫɭɥɶɬɚ� ɧɚ�
ɮɨɧɟ�ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ�ɛɨɥɟɡɧɢ�ɧɟ�ɜɵɹɜɥɟɧɨ�
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2)�0$75,;�0(7$//23527(,1$6(���/2&86������&!7�
�56��������,1�3$7,(176�:,7+�,168/7
0�,��0RVNDOHQNR��2�$��(SKUHPRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��&XUUHQWO\�LQVXOW�RFFXSLHV�WKH�¿UVW�SRVLWLRQ�RQ�WKH�LQFLGHQFH��
PRUELGLW\�DQG�PRUWDOLW\��ERWK�LQ�RXU�FRXQWU\�DQG�LQ�WKH�ZRUOG��WKHUHIRUH�WKH�
VWXG\�RI�WKH�PROHFXODU�PHFKDQLVPV�RI�JHQHWLF�SUHGLVSRVLWLRQ�WR�WKH�GLVHDVH�
UHPDLQV�DQ�XUJHQW�SUREOHP�RI�PRGHUQ�KXPDQ�JHQHWLFV��,Q�WKH�HWLRORJ\�RI�
LQVXOW� LV� VXEVWDQWLDO� JHQHWLF� FRPSRQHQW�� EXW� WR� GDWH� WKH� DOO� VSHFWUXP� RI�
JHQHV�DVVRFLDWHG�ZLWK� LWV�GHYHORSPHQW�� LV�QRW�GH¿QHG�� ,W�ZDV� IRXQG� WKDW�
ZLWK�WKH�GHYHORSPHQW�RI�LVFKHPLF�LQVXOW�DVVRFLDWHG�JHQHV�RI�WKH�KHPRVWDWLF�
V\VWHP�� QLWULF� R[LGH� V\VWHP�� SURJUDPPHG� FHOO� GHDWK�� DV� ZHOO� DV� PDWUL[�
PHWDOORSURWHLQDVH�JHQHV��5HFHQW�EHORQJ� WR� WKH�JURXS�RI� HQGRSHSWLGDVHV��
WKH\�DUH�UHVSRQVLEOH�IRU�SURWHRO\VLV�RI�WKH�H[WUDFHOOXODU�PDWUL[�DQG�LQYROYHG�
LQ� WKH� GHYHORSPHQW� RI� VXFK� GLVHDVH� VWDWHV� DV� DUWKULWLV�� DWKHURVFOHURVLV��
JURZWK� DQG� PHWDVWDVLV� RI� WXPRUV�� 6WXG\� JURXS� $�&�3DOHL� IRXQG� WKDW�
LQFUHDVHG�DFWLYLW\�RI�PDWUL[�PHWDOORSURWHLQDVH����003����FRQWULEXWHV�WR�
HQGRWKHOLDO�G\VIXQFWLRQ��DQG�LQ�WKH�ZRUNV�RI�0�)DWDU�DQG�0�6WURLFN�VKRZQ�
WKDW� WKLV� SURWHDVH� FRUUHODWHV�ZLWK� D� KLJK� LQFLGHQFH�RI� KHPRUUKDJH��$LP��
7KH�SXUSRVH�RI� WKLV�UHVHDUFK�ZDV�WR�VWXG\�WKH�GLVWULEXWLRQ�RI�DOOHOHV�DQG�
JHQRW\SHV�RI� ORFXV�003��� �����&!7� �UV�������� LQ� JURXSV�ZLWK� LQVXOW�
DQG�K\SHUWHQVLRQ��+(���0DWHULDOV�DQG�PHWKRGV��0DWHULDO�IRU�LQYHVWLJDWLRQ��
'1$�VDPSOHV������SDWLHQWV�ZLWK�VWURNH�DQG�+(������+(�DQG�����SDWLHQWV�
ZLWKRXW�FHUHEURYDVFXODU�GLVHDVH�LQGLYLGXDOV�DQG�+(���LVRODWHG�IURP�YHQRXV�
ZKROH�EORRG�E\�SKHQRO�FKORURIRUP�H[WUDFWLRQ��3RO\PRUSKLVP�VWXG\�ZDV�
FDUULHG�RXW�XVLQJ�SRO\PHUDVH�FKDLQ�UHDFWLRQ�WHFKQLTXHV�DQG�XVLQJ�VWDQGDUG�
ROLJRQXFOHRWLGH� SULPHUV� IROORZHG� E\� DQDO\VLV� RI� JHQH� SRO\PRUSKLVP� RI�
003��� �����&!7�GHWHFWLRQ�PHWKRG�XVLQJ� WKH�7DT0DQ�SUREH� UHDO�WLPH�
3&5��5HVXOWV��,Q�DQDO\]LQJ�WKH�GLVWULEXWLRQ�RI�JHQRW\SH�IUHTXHQFLHV�RI�WKH�
VWXGLHG�ORFXV�EHWZHHQ�FRQWURO�JURXS�DQG�SDWLHQWV�ZLWK�GLVHDVH�ZDV�IRXQG�
WKDW�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�JHQRW\SHV�FRUUHVSRQGV�WR�WKH�WKHRUHWLFDOO\�
H[SHFWHG� XQGHU� +DUG\�:HLQEHUJ� HTXLOLEULXP� �S!�������$QDO\VLV� RI� WKH�
GLVWULEXWLRQ�RI�DOOHOH�DQG�JHQRW\SH�IUHTXHQFLHV�RI�SRO\PRUSKLF�PDUNHU�RI�
LQVXOW�SDWLHQWV�DQG�+(�UHYHDOV�WKH�SUHGRPLQDQFH�RI�DOOHOH�003��������&�
����������*HQRW\SH�IUHTXHQFLHV�RI�WKH�VWXGLHG�ORFXV�DV�IROORZV�������&&�
±��������������&7�±��������������77�±��������,Q�K\SHUWHQVLYH�SDWLHQWV�
�ZLWKRXW�VWURNH��LV�DOVR�GRPLQDWHG�E\�DOOHOH������&�003���±���������DQG�
JHQRW\SH�IUHTXHQFLHV�XS�������&&�±��������������&7�±��������������77�
±��������,Q�WKH�FRQWURO��WKH�IUHTXHQF\�RI�DOOHOH������&�003���ZDV���������
�����7�DOOHOH� IUHTXHQF\�RI�003���±���������*HQRW\SH� IUHTXHQFLHV�RI�
SRO\PRUSKLF�PDUNHU������&7�003���LQ�WKH�FRQWURO�JURXS�ZHUH�������&&�
±��������������&7�±��������������&7�±��������&RPSDUDWLYH�DQDO\VLV�
RI�WKH�IUHTXHQFLHV�RI�DOOHOHV�DQG�JHQRW\SHV�RI�PDWUL[�PHWDOORSURWHLQDVH���
+(� EHWZHHQ� SDWLHQWV�ZLWK� DQ� LQVXOW�� SDWLHQW�ZLWK� HVVHQWLDO� K\SHUWHQVLRQ�
DQG� FRQWURO� UHYHDOHG� QR� VLJQL¿FDQW� GLIIHUHQFHV� �S!������� &RQFOXVLRQ��
7KXV��WKH�UHODWLRQVKLS�EHWZHHQ�WKH�JHQRW\SH�RI�003��������&!7�DQG�WKH�
GHYHORSPHQW�RI�LQVXOW�DQG�HVVHQWLDO�K\SHUWHQVLRQ�LV�QRW�REVHUYHG�

ȼɅɂəɇɂȿ�ȽȿɇȿɌɂɑȿɋɄɂɏ�ȼȺɊɂȺɇɌɈȼ������Ⱥ�*�075��
���Ⱥ�*�0755�������ɋ�7�7<06�ɇȺ�ɎɈɊɆɂɊɈȼȺɇɂɂ�
ɉɊȿɗɄɅȺɆɉɋɂɂ�ɊȺɁɅɂɑɇɈɃ�ɋɌȿɉȿɇɂ�ɌəɀȿɋɌɂ
Ⱥ�ȼ��Ɍɜɟɪɫɤɚɹ��ɂ�ɇ��ȼɟɪɡɢɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɱɚɫɬɨɬ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɜɚɪɢɚɧɬɨɜ�
ɮɟɪɦɟɧɬɨɜ�ɮɨɥɚɬɧɨɝɨ�ɰɢɤɥɚ�ɜ�ɝɪɭɩɩɚɯ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�
ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��Q �����ɢ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��Q ������
ɋɪɟɞɢ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�,�ɫɬɟɩɟɧɶ�ɬɹɠɟɫɬɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɭ�
����ɠɟɧɳɢɧ�����������,,�ɫɬɟɩɟɧɶ�ɬɹɠɟɫɬɢ�±�ɭ��������������,,,�ɫɬɟɩɟɧɶ�
ɬɹɠɟɫɬɢ� ±� ɭ� ��� ɛɟɪɟɦɟɧɧɵɯ� ���������� Ⱥɧɚɥɢɡ� ɜɫɟɯ� ɩɨɥɢɦɨɪɮɧɵɯ�
ɦɚɪɤɟɪɨɜ� ɮɟɪɦɟɧɬɨɜ� ɮɨɥɚɬɧɨɝɨ� ɰɢɤɥɚ� ɨɫɭɳɟɫɬɜɥɹɥɫɹ� ɦɟɬɨɞɨɦ�
ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ� ɪɟɚɤɰɢɢ� ɫɢɧɬɟɡɚ� ȾɇɄ� ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ�
�UHDO�WLPH�3&5�� ɧɚ� ɚɦɩɥɢɮɢɤɚɬɨɪɟ� &);� ��� �%LR�5DG��� � ɇɚɢɛɨɥɶɲɢɟ�
ɱɚɫɬɨɬɵ�ɭ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɜɵɹɜɥɟɧɵ�
ɭ� ɚɥɥɟɥɶɧɵɯ� ɜɚɪɢɚɧɬɨɜ� �����ȺȺ�075� �������� ɢ� �������� � �������
25 ������S �����������**�0755���������ɢ���������� ������25 ������
ɪ ������� �����ɋ� 7<06� �������� ɢ� �������� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� � ������
ɪ ������25 �������ɍ�ɛɟɪɟɦɟɧɧɵɯ�ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ�,,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�
ɜɨɡɪɚɫɬɚɥɚ� ɱɚɫɬɨɬɚ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ���**� 0755�� ɢɡɦɟɧɹɹɫɶ� ɫ�
������� ɭ� ɛɟɪɟɦɟɧɧɵɯ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɞɨ� ������� ɭ� ɩɚɰɢɟɧɬɨɤ�
ɫ�ɩɪɟɷɤɥɚɦɩɫɢɟɣ��� ������S �������25 ������ɢ��������ɭ�ɛɟɪɟɦɟɧɧɵɯ�
ɫ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ,,,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� �� ������ S ������ 25 ������� ȼ�
ɝɪɭɩɩɟ� ɛɟɪɟɦɟɧɧɵɯ� ɫ� ɩɪɟɷɤɥɚɦɩɫɢɟɣ� ,,,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ɨɬɦɟɱɟɧɨ�
ɫɧɢɠɟɧɢɟ� ɚɥɥɟɥɹ� ���Ⱥ�0755� �������� ɢ� �������� � ������ S ��������
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɝɟɧɟɬɢɱɟɫɤɢɟ� ɜɚɪɢɚɧɬɵ�
�����ȺȺ� 075�� ���**� 0755�� �����ɋ� 7<06� ɚɫɫɨɰɢɢɪɨɜɚɧɵ� ɫ�
ɪɚɡɜɢɬɢɟɦ� ɩɪɟɷɤɥɚɦɩɫɢɢ� ,� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ�� ɝɟɧɟɬɢɱɟɫɤɢɣ� ɜɚɪɢɚɧɬ�
���**�0755�ɚɫɫɨɰɢɢɪɨɜɚɧ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɩɪɟɷɤɥɚɦɩɫɢɢ�,,�ɢ�,,,�ɫɬɟɩɟɧɢ�
ɬɹɠɟɫɬɢ��25 �������ɚ�ɝɟɧɨɬɢɩ����Ⱥ�0755�ɫɜɹɡɚɧ�ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɩɪɟɷɤɥɚɦɩɫɢɢ�,,,�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��25 �������
Ɋɚɛɨɬɚ� ɜɵɩɨɥɧɟɧɚ� ɩɪɢ� ɮɢɧɚɧɫɨɜɨɣ� ɩɨɞɞɟɪɠɤɟ� ɝɪɚɧɬɚ� ɊȽɇɎ�
©ɗɤɨɥɨɝɨ�ɝɢɝɢɟɧɢɱɟɫɤɚɹ�ɨɰɟɧɤɚ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɡɞɨɪɨɜɶɹ�ɠɟɧɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ�Ȼɟɥɝɨɪɨɞɫɤɨɣ�ɨɛɥɚɫɬɢª�ʋ������������

7+(�,1)/8(1&(�2)�*(1(7,&�9$5,$176������$�*�075��
���$�*�0755�������ɋ�7�7<06�21�7+(�)250$7,21�2)�
35((&/$036,$�9$5<,1*�6(9(5,7<
$�9��7YHUVND\D��,�1��9HU]LOLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ��7KH�DQDO\VLV�RI�WKH�GLVWULEXWLRQ�RI�WKH�IUHTXHQF\�RI�JHQHWLF�
YDULDQWV� HQ]\PHV� IRODWH� F\FOH� LQ� WKH� JURXSV� RI� SUHJQDQW� ZRPHQ� ZLWK�
SUHHFODPSVLD�YDU\LQJ�VHYHULW\��Q �����DQG�LQ�WKH�FRQWURO�JURXS��Q ������
$PRQJ�SUHJQDQW�ZRPHQ�ZLWK�SUHHFODPSVLD�,�VHYHULW\�EHHQ�DW�����ZRPHQ�
����������WKH�,,�GHJUHH�RI�JUDYLW\�RI����LQGLYLGXDOV�����������DQG�,,,�GHJUHH�
RI� JUDYLW\� LQ� ��� SUHJQDQW� ����������$LP��7KH� VWXG\� RI� WKH� GLVWULEXWLRQ�
RI� WKH� IUHTXHQF\�RI�JHQHWLF�YDULDQWV� HQ]\PHV� IRODWH� F\FOH� LQ� WKH�JURXSV�
RI�SUHJQDQW�ZRPHQ�ZLWK�SUHHFODPSVLD�YDU\LQJ�GHJUHHV�RI�VHYHULW\�DQG�LQ�
WKH�FRQWURO�JURXS��0DWHULDOV�DQG�PHWKRGV��$QDO\VLV�RI�DOO�WKH�SRO\PRUSKLF�
PDUNHUV� HQ]\PHV� IRODWH� F\FOH� ZDV� SHUIRUPHG� E\� SRO\PHUDVH� FKDLQ�
UHDFWLRQ��'1$�V\QWKHVLV�LQ�UHDO�WLPH��UHDO�WLPH�3&5��RQ�WKH�WKHUPRF\FOHU�
&);���� �%LR�5DG���5HVXOWV��7KH�JUHDWHVW� IUHTXHQF\� LQ�SUHJQDQW�ZRPHQ�
ZLWK�SUHHFODPSVLD� ,� VHYHULW\�GHWHFWHG� LQ�DOOHOLF�YDULDQWV������$$�075�
�������� DQG� �������� � ������� 25 ������ S �������� ���**� 0755�
��������DQG�ZLWK� D� IDOO� RI� �������� � ������25 ������ S ������� �����ɋ�
7<06� �������� DQG� �������� UHVSHFWLYHO\�� � ������ S ������ 25 �������
,Q�SUHJQDQW�ZRPHQ�ZLWK�SUHHFODPSVLD�,,�VHYHULW\�RI�LQFUHDVHG�IUHTXHQF\�
RI�WKH�SRO\PRUSKLVP����**�0755��FKDQJLQJ�ZLWK�D�IDOO�RI��������RI�
SUHJQDQW�ZRPHQ�RI�WKH�FRQWURO�JURXS�WR��������RI�LQGLYLGXDOV�ZLWK�SUH�
HFODPSVLD� �� ������ S �������25 ������ DQG� ������� LQ� SUHJQDQW�ZRPHQ�
ZLWK� SUHHFODPSVLD� ,,,� GHJUHH� RI� VHYHULW\� �� ������ S ������25 ������� ,Q�
WKH� JURXS� RI� SUHJQDQW�ZRPHQ�ZLWK� SUHHFODPSVLD� ,,,� VHYHULW\� GHFUHDVHG�
DOOHOH����$�0755���������DQG���������� ������S ��������&RQFOXVLRQ��
7KXV�� VXPPDUL]LQJ� WKH� UHFHLYHG� GDWD�� ZH� FDQ� FRQFOXGH� WKDW� JHQHWLF�
YDULDQWV������$$�075�����**�0755�� �����ɋ�7<06�DUH�DVVRFLDWHG�
ZLWK�WKH�GHYHORSPHQW�RI�SUH�HFODPSVLD�,�GHJUHH�RI�JUDYLW\��JHQHWLF�YDULDQW�
���**�0755�DVVRFLDWHG�ZLWK�WKH�GHYHORSPHQW�RI�3(�,,�DQG�,,,�GHJUHHV�
�25 �������DQG�JHQRW\SH����$�0755�LV�DVVRFLDWHG�ZLWK�WKH�IRUPDWLRQ�RI�
WKH�SUH�HFODPSVLD�RI�WKH�,,,�GHJUHH�RI�JUDYLW\��25 �������
7KH�ZRUN�ZDV�VXSSRUWHG�E\�WKH�JUDQW�RI�5XVVLDQ�KXPDQLWDULDQ�VFLHQWL¿F�
)XQG�©(FRORJLFDO�K\JLHQLF�DVVHVVPHQW�RI� WKH� UHSURGXFWLYH�KHDOWK�RI� WKH�
IHPDOH�SRSXODWLRQ�RI�WKH�%HOJRURG�UHJLRQª�ʋ�������������

ɈɉɊȿȾȿɅȿɇɂȿ�ɊɈɅɂ�ɇȺɋɅȿȾɋɌȼȿɇɇɈɃ�
ɈɌəȽɈɓȿɇɇɈɋɌɂ�ȼ�ɊȺɁȼɂɌɂɂ�ɏɊɈɇɂɑȿɋɄɈȽɈ�
ɉɂȿɅɈɇȿɎɊɂɌȺ�ɍ�ȾȿɌȿɃ
ȿ�ȿ��Ɍɚɥɶɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɉ�ȼ��ɇɟɫɬɟɪɟɧɤɨ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ��ȼ�ɫɜɹɡɢ�ɫ�ɜɧɟɞɪɟɧɢɟɦ�ɜ�ɤɥɢɧɢɱɟɫɤɭɸ�ɩɪɚɤɬɢɤɭ�ɫɨɜɪɟɦɟɧɧɵɯ�
ɦɟɬɨɞɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɪɨɫɬɨɦ� ɜɥɢɹɧɢɹ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɮɚɤɬɨɪɨɜ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɨɬɦɟɱɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɪɨɫɬ� ɯɪɨɧɢɱɟɫɤɨɝɨ�
ɜɬɨɪɢɱɧɨɝɨ� ɩɢɟɥɨɧɟɮɪɢɬɚ�� Ɉɬɦɟɱɚɟɬɫɹ� ɬɚɤɠɟ� ɜɨɡɪɚɫɬɚɧɢɟ� ɱɢɫɥɚ�
ɩɨɪɚɠɟɧɢɣ� ɩɨɱɟɤ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɩɨɱɟɤ�
ɧɚ� ɜɫɟɯ� ɷɬɚɩɚɯ� ɪɚɡɜɢɬɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɪɨɥɢ�
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ�ɨɬɹɝɨɳɟɧɧɨɫɬɢ�ɜ�ɪɚɡɜɢɬɢɢ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɜɬɨɪɢɱɧɨɝɨ�
ɩɢɟɥɨɧɟɮɪɢɬɚ�ɭ�ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɵ����ɞɟɬɟɣ�
ɫ� ɜɬɨɪɢɱɧɵɦ� ɩɢɟɥɨɧɟɮɪɢɬɨɦ�� Ɉɛɴɟɤɬɚɦɢ� ɢɡɭɱɟɧɢɹ� ɫɬɚɥɢ� ɚɧɚɦɧɟɡ�
ɠɢɡɧɢ� ɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɞɟɬɟɣ�� ɉɪɨɜɨɞɢɥɢ� ɬɚɤɠɟ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɣ�
ɚɧɚɥɢɡ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɜɧɟɲɧɢɯ� ɦɚɥɵɯ� ɚɧɨɦɚɥɢɣ� ɪɚɡɜɢɬɢɹ� �ɫɬɢɝɦ�
ɞɢɡɷɦɛɪɢɨɝɟɧɟɡɚ�� ɩɨ� ɤɚɪɬɚɦ� ɮɟɧɨɬɢɩɚ� �ɇɨɜɢɤɨɜ� ɉ�ȼ��� �������
Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ���� ɛɨɥɶɧɵɯ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ�
ɨɬɹɝɨɳɟɧɧɨɫɬɶ� ɩɨ� ɡɚɛɨɥɟɜɚɧɢɹɦ� ɨɪɝɚɧɨɜ� ɦɨɱɟɜɵɞɟɥɟɧɢɹ�
�ɯɪɨɧɢɱɟɫɤɢɟ� ɩɢɟɥɨɧɟɮɪɢɬɵ�� ɚɧɨɦɚɥɢɢ� ɫɬɪɨɟɧɢɹ� ɦɨɱɟɜɵɜɨɞɹɳɟɣ�
ɫɢɫɬɟɦɵ��� ɍ� ���� ����� ɛɨɥɶɧɵɯ� ɨɬɦɟɱɚɥɚɫɶ� ɞɢɫɦɟɬɚɛɨɥɢɱɟɫɤɚɹ�
ɨɬɹɝɨɳɟɧɧɨɫɬɶ� �ɦɨɱɟɤɚɦɟɧɧɚɹ� ɢ� ɠɟɥɱɟɤɚɦɟɧɧɚɹ� ɛɨɥɟɡɧɢ�� ɚɪɬɪɨɡɵ�
ɢ� ɞɪ���� ����ɦɚɬɟɪɟɣ� ɢɦɟɥɢ� ɢɧɮɢɰɢɪɨɜɚɧɢɟ� ɜ� ɩɟɪɢɨɞ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
�ɈɊȼɂ��ȼȽ��ɐɆȼ�ɢ�ɞɪ���ɍ������ɛɨɥɟɟ����ɞɟɬɟɣ�ɜɵɹɜɥɟɧɨ�ɩɪɟɜɵɲɟɧɢɟ�
ɩɨɪɨɝɚ� ɫɬɢɝɦɚɬɢɡɚɰɢɢ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɥɢɫɶ� ɚɧɨɦɚɥɢɢ�
ɭɲɧɨɣ�ɪɚɤɨɜɢɧɵ�� ɚɧɨɦɚɥɢɢ�ɠɟɥɱɧɨɝɨ�ɩɭɡɵɪɹ�� ɞɟɮɨɪɦɚɰɢɢ� ɝɪɭɞɧɨɣ�
ɤɥɟɬɤɢ� ɢ� ɩɨɡɜɨɧɨɱɧɢɤɚ�� ɛɪɚɯɢɞɚɤɬɢɥɢɹ�� ȼɵɜɨɞɵ�� ȼ� ɝɪɭɩɩɭ� ɪɢɫɤɚ�
ɪɚɡɜɢɬɢɹ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɩɢɟɥɨɧɟɮɪɢɬɚ�ɜɯɨɞɹɬ�ɞɟɬɢ�ɫ�ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ�
ɨɬɹɝɨɳɟɧɧɨɫɬɶɸ� ɢ� ɩɪɟɜɵɲɟɧɢɟɦ� ɩɨɪɨɝɚ� ɫɬɢɝɦɚɬɢɡɚɰɢɢ�� ɩɨɷɬɨɦɭ�
ɧɟɨɛɯɨɞɢɦɨ� ɬɳɚɬɟɥɶɧɨ� ɢɫɤɚɬɶ� ɭ� ɧɢɯ� ɩɚɬɨɥɨɝɢɸ� ɫɨ� ɫɬɨɪɨɧɵ�
ɦɨɱɟɜɵɜɨɞɹɳɟɣ� ɫɢɫɬɟɦɵ� ɢ� ɪɚɡɪɚɛɚɬɵɜɚɬɶ� ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɭɸ�
ɫɢɫɬɟɦɭ�ɥɟɱɟɛɧɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�

7+(�678'<�2)�+(5(',7$5<�$**5$9$7(�,1�&+,/'5(1�
:,7+�&+521,&�3<(/21(3+5,7,6
(�(��7DOQLNRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��2�9��1HVWHUHQNR
6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\��6DUDWRY��5XVVLD

,QWURGXFWLRQ�� 1RZDGD\V� FDVHV� RI� FKURQLF� VHFRQGDU\� S\HORQHSKULWLV�
DUH� LQFUHDVHG� VLJQL¿FDQWO\�� LW� LV� FDXVHG� E\� XVLQJ� PRGHUQ� PHWKRGV� RI�
GLDJQRVWLFV� LQ� FOLQLFDO� SUDFWLFH� DQG� E\� JURZLQJ� LQÀXHQFH� RI� DGYHUVH�
HQYLURQPHQWDO� IDFWRUV��&DVHV� RI� NLGQH\�GDPDJH� DUH� DOVR� LQFUHDVHG�� LW� LV�
FRQQHFWHG� ZLWK� WKH� YLRODWLRQ� RI� WKH� NLGQH\¶V� IRUPDWLRQ� DW� DOO� VWDJHV� RI�
WKH� GHYHORSPHQW�� $LP�� 7KH� VWXG\� RI� KHUHGLWDU\� DJJUDYDWH� LQ� FKLOGUHQ�
ZLWK� FKURQLF� S\HORQHSKULWLV�� 0DWHULDOV� DQG� PHWKRGV�� ��� FKLOGUHQ� ZLWK�
VHFRQGDU\�S\HORQHSKULWLV�ZHUH� H[DPLQHG��7KH� VWXG\�REMHFW� LV� FKLOGUHQ¶V�
DQDPQHVLV� RI� KHDOWK� DQG�GLVHDVH��$QDO\VLV� RI� SKHQRW\SH�ZDV� DOVR�PDGH�
RQ� FDUGV� SKHQRW\SH� WR� LGHQWLI\� VWLJPD� GLVHPEULRJHQH]� �1RYLNRY� 3�9���
�������5HVXOWV������RI�SDWLHQWV�KDYH�KHUHGLWDU\�ORDG�JHQLWR�XULQDU\�RUJDQV�
�FKURQLF�S\HORQHSKULWLV��DEQRUPDOLWLHV�RI�WKH�XULQDU\�WUDFW�������RI�SDWLHQWV�
����SDWLHQWV��DUH�G\VPHWDEROLVP�DJJUDYDWHG��XUROLWKLDVLV�DQG�FKROHOLWKLDVLV��
DUWKURVLV��DQG�VR�RQ�������RI�PRWKHUV�VLFN�RI� LQIHFWLRXV�GLVHDVH� �$59,��
YLUDO� KHSDWLWLV�� F\WRPHJDORYLUXV� LQIHFWLRQ��� ���� RI� FKLOGUHQ� �PRUH� WKDQ�
�� SDWLHQWV�� KDYH� WKUHVKROG� VWLJPD�� 7KH� PRVW� IUHTXHQW� DQRPDOLHV� DUH�
DQRPDOLHV�RI�WKH�HDU��DQRPDOLHV�RI�WKH�JDOOEODGGHU��WKH�GHIRUPDWLRQ�RI�WKH�
FKHVW�DQG�VSLQH��EUDFK\GDFW\O\��&RQFOXVLRQ��&KLOGUHQ�ZLWK�KHUHGLWDU\�ORDG�
DQG�WKUHVKROG�VWLJPD�DUH�LQ�ULVN�JURXS��WKXV�LW¶V�QHFHVVDU\�WR�H[DPLQH�WKHP�
PRUH�H[WHQVLYHO\��VHHN�WKH�SDWKRORJ\�RI�WKH�XULQDU\�V\VWHP�DQG�GHYHORS�D�
SHUVRQDOL]HG�V\VWHP�RI�WKHUDSHXWLF�DQG�SUHYHQWLYH�PHDVXUHV�

ɉɈɅɂɆɈɊɎɂɁɆ�ȽȿɇɈȼ�ɎȺɄɌɈɊȺ�ɇȿɄɊɈɁȺ�ɈɉɍɏɈɅɂ�
ȺɅɖɎȺ�ɂ�ɅɂɆɎɈɌɈɄɋɂɇȺ�ȺɅɖɎȺ��ȺɋɋɈɐɂȺɐɂə�ɋ�
ɊȺɁȼɂɌɂȿɆ�ɘȼȿɇɂɅɖɇɕɏ�ȺɊɌɊɂɌɈȼ
ɂ�Ⱥ��Ɍɚɣɦɚɫɨɜɚ��Ʌ�ɒ��ɇɚɡɚɪɨɜɚ��Ɇ�ɂ��ɏɚɥɢɭɥɥɢɧ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ɇɚɥɢɟɜɫɤɢɣ��ɤ�ɛ�ɧ���ɞɨɰ��
Ʉ�ȼ��Ⱦɚɧɢɥɤɨ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɘɜɟɧɢɥɶɧɵɟ�ɚɪɬɪɢɬɵ��ɘȺ��±�ɝɪɭɩɩɚ�ɡɚɛɨɥɟɜɚɧɢɣ��ɜ�ɨɫɧɨɜɟ�
ɤɨɬɨɪɵɯ� ɥɟɠɚɬ� ɚɭɬɨɢɦɦɭɧɧɵɟ� ɫɨɫɬɨɹɧɢɹ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɢɦɦɭɧɧɚɹ�
ɫɢɫɬɟɦɚ�ɧɚɱɢɧɚɟɬ�ɨɲɢɛɨɱɧɨ�ɚɬɚɤɨɜɚɬɶ�ɫɨɛɫɬɜɟɧɧɵɟ�ɬɤɚɧɢ�ɨɪɝɚɧɢɡɦɚ��
ɘȺ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɜɨɫɩɚɥɟɧɢɟɦ� ɫɢɧɨɜɢɚɥɶɧɨɣ� ɨɛɨɥɨɱɤɢ��
ɪɚɡɜɢɜɚɸɳɢɦɫɹ�ɭ�ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɧɟ�ɫɬɚɪɲɟ����ɥɟɬ��ɇɚ�ɬɟɪɪɢɬɨɪɢɢ�ɊɎ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɘȺ�ɭ�ɞɟɬɟɣ�ɞɨ����ɥɟɬ�ɫɨɫɬɚɜɥɹɟɬ������ɧɚ����������ȼ�
ɤɚɱɟɫɬɜɟ�ɩɪɢɱɢɧ�ɪɚɡɜɢɬɢɹ�ɘȺ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɮɚɤɬɨɪɵ��
ɬɚɤɢɟ� ɤɚɤ� ɜɢɪɭɫɧɵɟ� ɢ� ɛɚɤɬɟɪɢɚɥɶɧɵɟ� ɢɧɮɟɤɰɢɢ�� ɩɟɪɟɨɯɥɚɠɞɟɧɢɟ�
ɨɪɝɚɧɢɡɦɚ�� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɬɪɚɜɦɵ� ɫɭɫɬɚɜɨɜ�� ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ�
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɪɚɡɜɢɬɢɸ� ɚɭɬɨɢɦɦɭɧɧɵɯ�

ɪɟɚɤɰɢɣ�ɢ�ɝɢɩɟɪɚɤɬɢɜɧɨɫɬɢ�ɢɦɦɭɧɧɨɣ�ɫɢɫɬɟɦɵ��ɉɭɫɤɨɜɵɦ�ɦɨɦɟɧɬɨɦ�
ɜ� ɩɚɬɨɝɟɧɟɡɟ�ɘȺ� ɹɜɥɹɟɬɫɹ� ɧɚɤɨɩɥɟɧɢɟ� ɜ� ɫɢɧɨɜɢɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ� ɢ�
ɬɤɚɧɹɯ�ɫɭɫɬɚɜɚ�ɢɡɛɵɬɨɱɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɰɢɬɨɤɢɧɨɜ�ɦɚɤɪɨɮɚɝɚɥɶɧɨɝɨ�
ɩɪɨɢɫɯɨɠɞɟɧɢɹ��ɇɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɦɢ�ɰɢɬɨɤɢɧɚɦɢ�ɹɜɥɹɸɬɫɹ�ɮɚɤɬɨɪ�
ɧɟɤɪɨɡɚ�ɨɩɭɯɨɥɢ��ɎɇɈ��Į�ɢ�ɥɢɦɮɨɬɨɤɫɢɧ�Į��ɅɌȺ���ɎɇɈ�Į�ɭɱɚɫɬɜɭɟɬ�ɜ�
ɫɬɢɦɭɥɢɪɨɜɚɧɢɢ�ɩɪɨɞɭɤɰɢɢ�ɢɧɬɟɪɥɟɣɤɢɧɚ��ɂɅ�����ɂɅ����ɂɅ����ɝɚɦɦɚ�
ɢɧɬɟɪɮɟɪɨɧɚ�� ɚɤɬɢɜɚɰɢɢ� ɥɟɣɤɨɰɢɬɨɜ�� ɢɯ� ɤɥɟɬɨɱɧɨɣ� ɩɪɨɥɢɮɟɪɚɰɢɢ��
ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ� ɢ� ɚɩɨɩɬɨɡɟ�� ɎɇɈ�Į� ɢɧɞɭɰɢɪɭɟɬ� ɜɨɫɩɚɥɟɧɢɟ� ɢ�
ɪɚɡɪɭɲɟɧɢɟ�ɯɪɹɳɚ��ɅɌȺ�ɹɜɥɹɟɬɫɹ�ɩɨɫɪɟɞɧɢɤɨɦ�ɨɝɪɨɦɧɨɝɨ�ɦɧɨɠɟɫɬɜɚ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�� ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɯ�� ɢɦɦɭɧɨɫɬɢɦɭɥɢɪɭɸɳɢɯ�
ɨɬɜɟɬɨɜ�� ɭɱɚɫɬɜɭɟɬ� ɬɚɤɠɟ� ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɚɩɨɩɬɨɡɚ�� ɍɪɨɜɟɧɢ� ɎɇɈ�Į�
ɢ�ɅɌȺ�� ɚ� ɬɚɤɠɟ�ɢɯ� ɫɨɨɬɧɨɲɟɧɢɟ� ɜ� ɨɪɝɚɧɢɡɦɟ� ɛɨɥɶɧɨɝɨ� ɨɩɪɟɞɟɥɹɸɬ�
ɬɹɠɟɫɬɶ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɢ� ɩɪɨɝɧɨɡ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɇɨ��
ɤɚɤ� ɢɡɜɟɫɬɧɨ�� ɫɢɧɬɟɡ� ɞɚɧɧɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɡɚɜɢɫɢɬ� ɨɬ�
ɷɤɫɩɪɟɫɫɢɢ� ɝɟɧɨɜ�� ɤɨɬɨɪɵɟ� ɤɨɞɢɪɭɸɬ� ɫɬɪɭɤɬɭɪɭ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ�
ɛɟɥɤɨɜɨɝɨ�ɩɪɨɞɭɤɬɚ��Ƚɟɧɵ�71)Į�ɢ�/7$�ɧɚɯɨɞɹɬɫɹ� ɜ� ɨɞɧɨɦ�ɤɥɚɫɬɟɪɟ�
ɧɚ� ɯɪɨɦɨɫɨɦɟ� ��� ɋɪɟɞɢ� ɢɯ� ɧɚɢɛɨɥɟɟ� ɢɡɭɱɟɧɧɵɯ� ɩɨɥɢɦɨɪɮɧɵɯ�
ɜɚɪɢɚɧɬɨɜ�ɜɵɞɟɥɹɸɬɫɹ�����*!$�ɝɟɧɚ�71)Į�ɢ����$!*�ɝɟɧɚ�/7$��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɡɚɤɥɸɱɚɥɚɫɶ�ɜ�ɩɨɢɫɤɟ�ɚɫɫɨɰɢɚɰɢɣ�
ɚɥɥɟɥɟɣ�� ɝɟɧɨɬɢɩɨɜ� ɢ� ɝɚɩɥɨɬɢɩɨɜ� ɩɨɥɢɦɨɪɮɧɵɯ� ɥɨɤɭɫɨɜ� ����*!$�
ɝɟɧɚ�71)Į�ɢ����$!*�ɝɟɧɚ�/7$�ɫ�ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�ɘȺ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɥɢɦɨɪɮɧɵɯ�ɥɨɤɭɫɨɜ�����*!$�ɝɟɧɚ�71)Į�
ɢ� ���$!*� ɝɟɧɚ� /7$� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɦɟɬɨɞɨɦ� ɩɨɥɢɦɟɪɚɡɧɨɣ� ɰɟɩɧɨɣ�
ɪɟɚɤɰɢɢ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɚɧɚɥɢɡɨɦ�ɞɥɢɧ�ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ�ɮɪɚɝɦɟɧɬɨɜ�
ɧɚ�ɨɛɪɚɡɰɚɯ�ȾɇɄ��ɜɡɹɬɵɯ�ɭ�����ɛɨɥɶɧɵɯ�ɫ�ɸɜɟɧɢɥɶɧɵɦɢ�ɚɪɬɪɢɬɚɦɢ��ɚ�
ɬɚɤɠɟ�ɭ�����ɞɨɛɪɨɜɨɥɶɰɟɜ�ɛɟɡ�ɤɚɤɢɯ�ɥɢɛɨ�ɚɭɬɨɢɦɦɭɧɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�
ɜ�ɚɧɚɦɧɟɡɟ��ɋɨɨɬɧɨɲɟɧɢɟ�ɦɚɥɶɱɢɤɨɜ�ɤ�ɞɟɜɨɱɤɚɦ�ɜ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɫ�
ɘȺ� ɫɨɫɬɚɜɢɥɨ� ������������� ɚ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ±� ������������� Ⱦɥɹ�
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɱɚɫɬɨɬ� ɝɟɧɨɬɢɩɨɜ�� ɚɥɥɟɥɟɣ�
ɢ� ɝɚɩɥɨɬɢɩɨɜ� ɩɨ� ɢɡɭɱɟɧɧɵɦ� ɥɨɤɭɫɚɦ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɢɫɩɨɥɶɡɨɜɚɧ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɪɟɫɭɪɫ� 6136WDWV� �KWWS���ELRLQIR�LFRQFRORJLD�QHW���
ɩɚɤɟɬɵ� ɩɪɨɝɪɚɦɦ� 67$7,67,&$� Y������ 0LFURVRIW� ([FHO� ɢ� $FFHVV��
Ɋɟɡɭɥɶɬɚɬɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɱɚɫɬɨɬ� ɝɟɧɨɬɢɩɨɜ� ɩɨɥɢɦɨɪɮɧɵɯ� ɥɨɤɭɫɨɜ�
����*!$� ɝɟɧɚ�71)Į�ɢ� ���$!*� ɝɟɧɚ�/7$�ɜ� ɝɪɭɩɩɚɯ� ɛɨɥɶɧɵɯ�ɘȺ�ɢ�
ɤɨɧɬɪɨɥɟ� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɨɠɢɞɚɟɦɨɦɭ� ɪɚɫɩɪɟɞɟɥɟɧɢɸ� ɩɨ� ɏɚɪɞɢ�
ȼɚɣɧɛɟɪɝɭ�ɧɟ�ɜɵɹɜɢɥɨ� ɡɧɚɱɢɦɵɯ�ɨɬɥɢɱɢɣ� �ɪ ������ ɪ �����ɢ�ɪ ������
ɪ ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɋɪɚɜɧɟɧɢɟ� ɱɚɫɬɨɬ� ɝɟɧɨɬɢɩɨɜ� ɢ� ɚɥɥɟɥɟɣ�
ɩɨɥɢɦɨɪɮɢɡɦɚ�����*!$�ɝɟɧɚ�71)Į�ɜ�ɝɪɭɩɩɚɯ�ɫɪɚɜɧɟɧɢɹ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�
ɝɟɧɨɬɢɩ�**�������ɢ�ɚɥɥɟɥɶ�*�������ɜɫɬɪɟɱɚɥɢɫɶ�ɧɟɫɤɨɥɶɤɨ�ɱɚɳɟ�ɫɪɟɞɢ�
ɛɨɥɶɧɵɯ�ɘȺ��ɱɟɦ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ������ɢ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���
ɨɞɧɚɤɨ� ɪɚɡɥɢɱɢɹ� ɧɟ� ɞɨɫɬɢɝɥɢ� ɭɪɨɜɧɹ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɡɧɚɱɢɦɨɫɬɢ�
�ɪ ������ 25 ������ ���� ɋ,� �����±������ ɢ� S ������ 25 ������ ���� &,�
�����±�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���Ƚɟɧɵ�71)Į�ɢ�/7$�ɪɚɫɩɨɥɨɠɟɧɵ�ɜ�ɨɞɧɨɦ�
ɤɥɚɫɬɟɪɟ�ɧɚ�ɯɪɨɦɨɫɨɦɟ��ɜ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɫɪɚɜɧɢɬɟɥɶɧɵɣ�
ɝɚɩɥɨɬɢɩɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɫɪɟɞɢ� ɛɨɥɶɧɵɯ� ɫ� ɘȺ� ɢ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ��ɤɨɬɨɪɵɣ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɱɚɫɬɨɬɚ� ɝɚɩɥɨɬɢɩɚ�*�*�ɩɨɥɢɦɨɪɮɧɵɯ�
ɥɨɤɭɫɨɜ� ����*!$�ɝɟɧɚ�71)Į�ɢ� ���$!*�ɝɟɧɚ�/7$�ɞɨɫɬɨɜɟɪɧɨ� ɜɵɲɟ�
ɜ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�ɘȺ�� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɟ�� ������� ɩɪɨɬɢɜ� �������
�ɪ ������� 25 ������ ���� &,� �����±�������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɜɵɹɜɥɟɧɚ� ɚɫɫɨɰɢɚɰɢɹ� ɩɨɥɢɦɨɪɮɧɵɯ� ɥɨɤɭɫɨɜ� ����*!$� ɝɟɧɚ� 71)Į�
ɢ� ���$!*� ɝɟɧɚ� /7$� ɫ� ɪɚɡɜɢɬɢɟɦ� ɸɜɟɧɢɥɶɧɵɯ� ɚɪɬɪɢɬɨɜ�� Ƚɚɩɥɨɬɢɩ�
71)Į�*�/7$�*� ɹɜɥɹɟɬɫɹ� ɦɚɪɤɟɪɨɦ� ɩɨɜɵɲɟɧɧɨɝɨ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�
ɸɜɟɧɢɥɶɧɵɯ�ɚɪɬɪɢɬɨɜ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦ��ɩɨɜɵɲɚɹ�ɟɝɨ�ɜ�����ɪɚɡɚ�

32/<0253+,606�2)�7+(�78025�1(&526,6�)$&725�
$/3+$�$1'�/<03+272;,1�$/3+$�*(1(6��$662&,$7,21�
:,7+�-89(1,/(�$57+5,7,6�'(9(/230(17
,�$��7D\PDVRYD��/�6��1D]DURYD��0�,��.KDOLXOOLQ
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL�� 3URI�� 9�$�� 0DOLHYVN\�� &DQG%LRO6FL��
$VVRF��3URI��.�9��'DQLONR
%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\��8ID��5XVVLD

,QWURGXFWLRQ�� -XYHQLOH� DUWKULWLV� �-$�� LV� D� JURXS� RI� GLVHDVHV� EDVHG� RQ� DQ�
DXWRLPPXQH� FRQGLWLRQ� LQ� ZKLFK� WKH� LPPXQH� V\VWHP� PLVWDNHQO\� VWDUWV�
DWWDFNLQJ�ERG\¶V�RZQ�WLVVXHV��-$�LV�FKDUDFWHUL]HG�E\�LQÀDPPDWLRQ�RI�WKH�
V\QRYLDO�PHPEUDQH��DQG� LV�FRPPRQ�IRU�FKLOGUHQ�XQGHU����\HDUV�ROG�� ,Q�
5XVVLDQ�)HGHUDWLRQ�-$�SUHYDOHQFH�DPRQJ�FKLOGUHQ�XQGHU����\HDUV�ROG� LV�
�����SHU����������9DULRXV�IDFWRUV�PLJKW�FDXVH�-$��VXFK�DV�YLUXVHV�DQG�RWKHU�
LQIHFWLRQV� FDXVLQJ� DXWRLPPXQH� UHDFWLRQV�� K\SHUDFWLYLW\� RI� WKH� LPPXQH�
V\VWHP�� K\SRWKHUPLD�� QXPHURXV� MRLQW� LQMXULHV�� JHQHWLF� SUHGLVSRVLWLRQ��
$OO�WKHVH�IDFWRUV�FRQWULEXWH�WR�WKH�GHYHORSPHQW�RI�DXWRLPPXQH�UHDFWLRQV�
DQG�K\SHUDFWLYLW\�RI�WKH�LPPXQH�V\VWHP��([FHVV�DPRXQW�RI�PDFURSKDJH�
GHULYHG� F\WRNLQHV� LQ� V\QRYLDO� ÀXLG� DQG� MRLQWV� WLVVXHV� WULJJHUV� WKH� -$�
SDWKRJHQHVLV��7XPRU�QHFURVLV� IDFWRU� �71)��Į� DQG� O\PSKRWR[LQ�Į� �/7$��
DUH� WKH�PRVW� VLJQL¿FDQW� F\WRNLQHV��71)�Į� SDUWLFLSDWHV� LQ� VWLPXODWLRQ� RI�
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SURGXFWLRQ�RI�LQWHUOHXNLQ��,/�����,/����,/����JDPPD�LQWHUIHURQ��OHXNRF\WHV�
DFWLYDWLRQ�� WKHLU� FHOO� SUROLIHUDWLRQ�� GLIIHUHQWLDWLRQ�� DSRSWRVLV�� ,W� LV� 71)�
WKDW� LQGXFHV� DQG� VWLPXODWHV� LQÀDPPDWLRQ� DQG� GHVWUXFWLRQ� RI� FDUWLODJHV��
/7$� PHGLDWHV� D� ODUJH� QXPEHU� RI� LQÀDPPDWRU\�� DQWLYLUDO� DQG� LPPXQH�
UHVSRQVHV�� DQG� SDUWLFLSDWHV� LQ� DSRSWRVLV�� /HYHO� DQG� UDWLR� RI�71)�Į� DQG�
/7$�LQ�DQ�LQIHFWHG�ERG\�GH¿QH�WKH�VHYHULW\�RI�WKH�FOLQLFDO�PDQLIHVWDWLRQV�
DQG� SURJQRVLV�� +RZHYHU�� DV� LW� LV� ZLGHO\� NQRZQ�� WKH� V\QWKHVLV� RI� WKHVH�
ELRORJLFDO� PDWHULDOV� GHSHQGV� RQ� WKH� H[SUHVVLRQ� RI� JHQHV� WKDW� FRGH� WKH�
VWUXFWXUH�RI�D�SDUWLFXODU�SURWHLQ�SURGXFW��71)�Į�DQG�/7$�JHQHV�DUH�ORFDWHG�
LQ� WKH� VDPH� FOXVWHU� RQ� FKURPRVRPH� �� ��S�������� 71)Į� ����*!�$� DQG�
/7$����$!�*�DUH�WKH�PRVW�H[SORUHG�SRO\PRUSKLF�YHUVLRQV�RI�71)�Į�DQG�
/7$��$LP��7KH�DLP�RI�WKH�UHVHDUFK�ZDV�WR�¿QG�WKH�DVVRFLDWLRQV�RI�DOOHOHV��
JHQRW\SHV�DQG�KDSORW\SHV�RI�SRO\PRUSKLF�ORFL�71)Į�����*!�$�DQG�/7$�
���$!*� KROGLQJ� WKH� ULVN� RI� -$� GHYHORSPHQW�� 0DWHULDOV� DQG� PHWKRGV��
7KH� UHVHDUFK� RI� SRO\PRUSKLF� ORFL� /7$� ���$!*� DQG� 71)Į� ����*!$�
UHVSHFWLYHO\�ZDV�FRQGXFWHG�ZLWK�WKH�XVH�RI�SRO\PHUDVH�FKDLQ�UHDFWLRQ�ZLWK�
VXEVHTXHQW� DQDO\VLV� RI�'1$� UHVWULFWLRQ� IUDJPHQW� OHQJWK�� '1$� VDPSOHV�
ZHUH�WDNHQ�IURP�����SDWLHQWV�ZLWK�MXYHQLOH�UKHXPDWRLG�DUWKULWLV�DQG�����
YROXQWHHUV�QRW�KDYLQJ�DQ\�DXWRLPPXQH�GLVHDVHV�LQ�WKHLU�PHGLFDO�KLVWRU\��
7KH�UDWLR�RI�ER\V�WR�JLUOV�ZDV�������������LQ�WKH�H[SHULPHQWDO�JURXS��DQG�
������������ LQ� WKH�FRQWURO�JURXS��6WDWLVWLFDO� UHVRXUFH�6136WDWV� �KWWS���
ELRLQIR�LFRQFRORJLD�QHW���VRIWZDUH�SDFNDJHV�67$7,67,&$�Y������0LFURVRIW�
([FHO� DQG�$FFHVV� ZHUH� XVHG� IRU� FRPSDUDWLYH� DQDO\VLV� RI� IUHTXHQF\� RI�
GLVWULEXWLRQ� RI� JHQRW\SHV�� DOOHOHV� DQG� KDSORW\SHV� RI� SRO\PRUSKLF� ORFL�
71)Į�����*!$�DQG�/7$����$!*�LQ�ERWK�JURXSV��5HVXOWV��,QYHVWLJDWLRQ�
RI�WKH�JHQRW\SH�IUHTXHQFLHV�RI�SRO\PRUSKLF�ORFL�71)Į�����*!$�DQG�/7$�
���$!*�LQ�-$�SDWLHQWV�JURXS�DQG�FRQWURO�KDYLQJ�WKH�H[SHFWHG�GLVWULEXWLRQ�
RI�+DUG\�:HLQEHUJ�VKRZHG�QR�VLJQL¿FDQW�GLIIHUHQFHV��S ������S �����DQG�
S ������S ������UHVSHFWLYHO\���&RPSDULVRQ�RI�WKH�IUHTXHQFLHV�RI�JHQRW\SHV�
DQG� DOOHOHV� 71)Į� ����*!$� SRO\PRUSKLVP� LQ� WKH� FRPSDULVRQ� JURXSV�
VKRZHG� WKDW� JHQRW\SH�**� ������ DQG� DOOHOH� *� ������ RFFXUUHG� VOLJKWO\�
PRUH�RIWHQ�DPRQJ�SDWLHQWV�ZLWK� -$� WKDQ� LQ� WKH�FRQWURO�JURXS� �����DQG�
����UHVSHFWLYHO\���EXW�WKH�GLIIHUHQFHV�GLG�QRW�UHDFK�VWDWLVWLFDO�VLJQL¿FDQFH�
�S ������ 25 ������ ���� &,� �����±������ DQG� S ������ 25 ������ ����
&,� �����±������� UHVSHFWLYHO\��� 71)Į� DQG� /7$� DUH� ORFDWHG� LQ� WKH� VDPH�
FOXVWHU� LQ� FKURPRVRPH�� WKHUHIRUH�� D� FRPSDUDWLYH� KDSORW\SH� DQDO\VLV� LQ�
SDWLHQWV�ZLWK� -$� DQG� WKH� FRQWURO� JURXS�ZDV� FRQGXFWHG� DQG� VKRZHG� WKDW�
WKH� IUHTXHQF\� RI� WKH� KDSORW\SH�71)Į�� *�/7$�*� LV� VLJQL¿FDQWO\� KLJKHU�
LQ� SDWLHQWV�ZLWK� -$� WKDQ� LQ� WKH� FRQWUROV�� ������� YV�� ������� �S �������
25 ������ ���� &,� �����±�������� &RQFOXVLRQ�� ,W� FDQ� EH� FRQFOXGHG� WKDW�
WKH� DVVRFLDWLRQ�RI� SRO\PRUSKLF� ORFL� LGHQWL¿HG�71)Į� ����*!$�DQG�/7$�
���$!*�ZLWK�WKH�GHYHORSPHQW�RI�MXYHQLOH�DUWKULWLV��+DSORW\SH�71)Į�*�
/7$�*� LV� DQ� LQGLFDWRU� RI� LQFUHDVHG� ULVN� RI� GHYHORSLQJ�YDULRXV� IRUPV�RI�
MXYHQLOH�DUWKULWLV��LQFUHDVLQJ�WKH�ULVN�E\�����WLPHV�

ȺɋɋɈɐɂȺɐɂɂ�ȽȿɇȿɌɂɑȿɋɄɈȽɈ�ɉɈɅɂɆɈɊɎɂɁɆȺ�
ɉȺɊȺɈɄɋɈɇȺɁɕ���ɋ�ɍɊɈȼɇȿɆ�ȺɊɌȿɊɂȺɅɖɇɈȽɈ�
ȾȺȼɅȿɇɂə�ɍ�ɀȿɇɓɂɇ�ȼ�ɁȺȼɂɋɂɆɈɋɌɂ�ɈɌ�ɂɇȾȿɄɋȺ�
ɆȺɋɋɕ�ɌȿɅȺ
ȿ�Ⱥ��Ɋɟɲɟɬɧɢɤɨɜ��Ʌ�ɘ��Ⱥɤɭɥɨɜɚ��ɂ�ɋ��Ⱦɨɛɪɨɞɨɦɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��ɑɭɪɧɨɫɨɜ
Ȼɟɥɝɨɪɨɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��Ȼɟɥɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɗɮɮɟɤɬɢɜɧɨɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɫɢɫɬɟɦɵ� ɜ� ɨɪɝɚɧɢɡɦɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɪɹɞɚ� ɮɚɤɬɨɪɨɜ�� ɨɞɧɢɦ� ɢɡ� ɤɨɬɨɪɵɯ�
ɹɜɥɹɟɬɫɹ� ɜɟɥɢɱɢɧɚ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȾ��� ɂɧɞɟɤɫ� ɦɚɫɫɵ�
ɬɟɥɚ� �ɂɆɌ��±�ɨɞɢɧ�ɢɡ�ɩɨɤɚɡɚɬɟɥɟɣ�� ɜɥɢɹɸɳɢɣ�ɧɚ�ɭɪɨɜɟɧɶ�ȺȾ��Ɍɚɤ��
ɢɧɞɢɜɢɞɭɭɦɵ� ɫ� ɩɨɜɵɲɟɧɧɵɦ� ɂɆɌ� ɩɨɞɜɟɪɠɟɧɵ� ɪɢɫɤɭ� ɪɚɡɜɢɬɢɹ�
ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�� Ʉ� ɧɚɫɬɨɹɳɟɦɭ� ɜɪɟɦɟɧɢ� ɧɚɤɨɩɥɟɧɨ�
ɡɧɚɱɢɬɟɥɶɧɨɟ� ɱɢɫɥɨ� ɞɚɧɧɵɯ� ɨ� ɜɥɢɹɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɝɟɧɟɬɢɱɟɫɤɢɯ�
ɩɨɥɢɦɨɪɮɢɡɦɨɜ� ɧɚ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɫɢɫɬɟɦɵ� ɜ� ɧɨɪɦɟ� ɢ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɨɬɤɥɨɧɟɧɢɹɯ�� Ɉɞɧɚɤɨ� ɚɧɚɥɢɡ�
ɞɚɧɧɵɯ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɱɚɫɬɨ� ɡɚɜɢɫɹɬ� ɨɬ�
ɢɡɭɱɚɟɦɨɣ� ɩɨɩɭɥɹɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ� ɚɫɫɨɰɢɚɰɢɢ�
ɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɩɨɥɢɦɨɪɮɢɡɦɚ� 6���&� ɩɚɪɚɨɤɫɨɧɚɡɵ� �� ɫ� ɭɪɨɜɧɟɦ�
ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɭ� ɠɟɧɳɢɧ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɂɆɌ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɨɛɫɥɟɞɨɜɚɧɢɹ�����
ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɫɨɫɬɚɜɢɥ������������ɝɨɞɚ���Ɏɨɪɦɢɪɨɜɚɧɢɟ�
ɜɵɛɨɪɨɤ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɫɩɥɨɲɧɵɦ� ɦɟɬɨɞɨɦ�� ȼ� ɧɢɯ� ɜɤɥɸɱɚɥɢɫɶ�
ɢɧɞɢɜɢɞɭɭɦɵ� ɪɭɫɫɤɨɣ� ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ�� ɹɜɥɹɸɳɢɟɫɹ� ɭɪɨɠɟɧɤɚɦɢ�
ɐɟɧɬɪɚɥɶɧɨ�ɑɟɪɧɨɡɟɦɧɨɝɨ� ɪɟɝɢɨɧɚ� Ɋɨɫɫɢɢ� ɢ� ɧɟ� ɢɦɟɸɳɢɟ� ɪɨɞɫɬɜɚ�
ɦɟɠɞɭ� ɫɨɛɨɣ�� Ʉɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ�
ɛɚɡɟ� ɉɟɪɢɧɚɬɚɥɶɧɨɝɨ� ɰɟɧɬɪɚ� Ȼɟɥɝɨɪɨɞɫɤɨɣ� ɨɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɨɥɶɧɢɰɵ�� Ɉɫɭɳɟɫɬɜɥɹɥɫɹ� ɪɚɫɱɟɬ� ɂɆɌ�� ɂɡɦɟɪɟɧɢɟ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ�

ɞɚɜɥɟɧɢɹ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɩɨɥɨɠɟɧɢɢ� ɩɚɰɢɟɧɬɚ� ɫɢɞɹ� ɬɪɟɯɤɪɚɬɧɵɦ�
ɢɡɦɟɪɟɧɢɟɦ� ȺȾ� ɧɚ� ɨɛɟɢɯ� ɪɭɤɚɯ� ɫ� ɢɧɬɟɪɜɚɥɨɦ� ɧɟ� ɦɟɧɟɟ� ɦɢɧɭɬɵ��
ɩɪɢ� ɷɬɨɦ� ɡɚ� ɤɨɧɟɱɧɨɟ�ȺȾ� ɩɪɢɧɢɦɚɥɨɫɶ� ɫɪɟɞɧɟɟ� ɢɡ� ɞɜɭɯ� ɩɨɫɥɟɞɧɢɯ�
ɢɡɦɟɪɟɧɢɣ�� ɉɪɨɢɡɜɨɞɢɥɫɹ� ɪɚɫɱɟɬ� ɫɪɟɞɧɟɝɨ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ�
ɩɨ� ɮɨɪɦɭɥɟ� ɏɢɤɟɦɚ�� ɋȺȾ �ȺȾɫɢɫɬ��ȺȾɞɢɚɫɬ����� ȼɵɞɟɥɟɧɢɟ�
ɝɟɧɨɦɧɨɣ� ȾɇɄ� ɢɡ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɦɟɬɨɞɨɦ�
ɮɟɧɨɥɶɧɨ�ɯɥɨɪɨɮɨɪɦɧɨɣ� ɷɤɫɬɪɚɤɰɢɢ�� Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ� ȾɇɄ�
ɦɚɪɤɟɪɨɜ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɦɟɬɨɞɨɦ� ɚɧɚɥɢɡɚ� ɩɨɥɢɦɨɪɮɢɡɦɚ� ɞɥɢɧɵ�
ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ� ɮɪɚɝɦɟɧɬɨɜ� ɩɪɨɞɭɤɬɨɜ� ɉɐɊ�ɚɦɩɥɢɮɢɤɚɰɢɢ�
ɫɩɟɰɢɮɢɱɟɫɤɢɯ�ɭɱɚɫɬɤɨɜ�ɝɟɧɨɦɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɮɟɪɦɟɧɬɨɜ� ɪɟɫɬɪɢɤɰɢɢ��Ⱦɥɹ� ɫɪɚɜɧɟɧɢɹ� ɱɚɫɬɨɬ� ɚɥɥɟɥɟɣ� ɢ� ɝɟɧɨɬɢɩɨɜ�
ɦɟɠɞɭ�ɪɚɡɥɢɱɧɵɦɢ�ɝɪɭɩɩɚɦɢ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɪɢɬɟɪɢɣ� �� ɫ�ɩɨɩɪɚɜɤɨɣ�
Ƀɟɬɫɚ�ɧɚ�ɧɟɩɪɟɪɵɜɧɨɫɬɶ��ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɦɧɨɠɟɫɬɜɟɧɧɵɯ�ɫɪɚɜɧɟɧɢɣ�
ɜɜɨɞɢɥɢ� ɩɨɩɪɚɜɤɭ� Ȼɨɧɮɟɪɪɨɧɢ� �SFRU��� Ⱦɥɹ� ɨɩɢɫɚɧɢɹ� ɢɡɭɱɚɟɦɵɯ�
ɩɪɢɡɧɚɤɨɜ� ɩɪɢɦɟɧɹɥɢ� ɦɟɞɢɚɧɭ� �Ɇɟ�� ɢ� ɢɧɬɟɪɤɜɚɪɬɢɥɶɧɵɣ� ɪɚɡɦɚɯ�
�4��±4�����ɚ�ɞɥɹ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�ɚɧɚɥɢɡɚ�±�ɤɪɢɬɟɪɢɣ�Ɇɚɧɧɚ±ɍɢɬɧɢ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɪɨɥɢ� ɩɨɥɢɦɨɪɮɢɡɦɚ� 6���&� ɝɟɧɚ�
ɩɚɪɚɨɤɫɨɧɚɡɵ���ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɭɪɨɜɧɹ�ȺȾ�ɭ�ɠɟɧɳɢɧ�ɭɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ�ɭ�ɢɧɞɢɜɢɞɭɭɦɨɜ�ɫ�ɩɨɜɵɲɟɧɧɵɦ�ɂɆɌ��ɢɦɟɸɳɢɯ�ɝɟɧɨɬɢɩ����ɋɋ��
ɨɬɦɟɱɚɸɬɫɹ�ɛɨɥɶɲɢɟ�ɡɧɚɱɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɟɞɢɚɧɵ�ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ�
ɞɚɜɥɟɧɢɹ�������ɦɦ�ɪɬ�ɫɬ���ɢ�ɫɪɟɞɧɟɝɨ�ɚɪɬɟɪɢɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ�������ɦɦ�
ɪɬ�ɫɬ���ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɢɧɞɢɜɢɞɭɭɦɚɦɢ�ɫ�ɝɟɧɨɬɢɩɨɦ����66�±������ɦɦ�
ɪɬ�ɫɬ���ɪ �������ɫ�ɭɱɟɬɨɦ�ɩɨɩɪɚɜɤɢ�Ȼɨɧɮɟɪɪɨɧɢ�ɪFRU �������ɢ������ɦɦ�
ɪɬ�ɫɬ�� �ɪ ������ ɪFRU ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɋɪɟɞɢ� ɠɟɧɳɢɧ�� ɢɦɟɸɳɢɯ�
ɧɨɪɦɚɥɶɧɵɣ�ɢ�ɫɧɢɠɟɧɧɵɣ�ɂɆɌ��ɚɫɫɨɰɢɚɰɢɣ�ɩɨɥɢɦɨɪɮɧɨɝɨ�ɦɚɪɤɟɪɚ�
ɝɟɧɚ�321��F�ɩɨɤɚɡɚɬɟɥɹɦɢ�ȺȾ�ɧɟ�ɜɵɹɜɥɟɧɨ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɝɟɧɨɬɢɩ�ɋɋ�ɩɨɥɢɦɨɪɮɧɨɝɨ�ɦɚɪɤɟɪɚ�
6���&� 321�� ɫɜɹɡɚɧ� ɫ� ɩɨɜɵɲɟɧɧɵɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ�
ɢ�ɫɪɟɞɧɟɝɨ�ɚɪɬɟɪɢɚɥɶɧɨɝɨ�ɞɚɜɥɟɧɢɹ��ɚ�ɝɟɧɨɬɢɩ�66�±�ɫ�ɩɨɧɢɠɟɧɧɵɦɢ�
ɡɧɚɱɟɧɢɹɦɢ� ɷɬɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɭ� ɠɟɧɳɢɧ�� ɢɦɟɸɳɢɯ� ɩɨɜɵɲɟɧɧɵɣ�
ɢɧɞɟɤɫ�ɦɚɫɫɵ�ɬɟɥɚ�

$662&,$7,21�2)�*(1(7,&�32/<0253+,60�2)�
3$5$2;21$6(���:,7+�%/22'�35(6685(�,1�:20(1�
$&&25',1*�72�%2'<�0$66�,1'(;
(�$��5HVKHWQLNRY��/�<��$NXORYD��,�6��6DPR\ORYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��&KXUQRVRY
%HOJRURG�6WDWH�1DWLRQDO�5HVHDUFK�8QLYHUVLW\��%HOJRURG��5XVVLD

,QWURGXFWLRQ�� (IIHFWLYH� IXQFWLRQLQJ� RI� WKH� FDUGLRYDVFXODU� V\VWHP� LQ� WKH�
ERG\� GHSHQGV� RQ� VHYHUDO� IDFWRUV�� RQH� RI�ZKLFK� LV� WKH� DPRXQW� RI� EORRG�
SUHVVXUH��%3���%RG\�PDVV�LQGH[��%0,��±�RQH�RI�WKH�IDFWRUV�DIIHFWLQJ�WKH�
OHYHO�RI�EORRG�SUHVVXUH��6LQFH�LQGLYLGXDOV�ZLWK�HOHYDWHG�ERG\�PDVV�LQGH[�
DUH�DW�ULVN�RI�GHYHORSLQJ�K\SHUWHQVLRQ��$W�SUHVHQW�WLPH��D�VLJQL¿FDQW�QXPEHU�
RI�GDWD�RQ�WKH�LPSDFW�RI�YDULRXV�JHQHWLF�SRO\PRUSKLVPV�RQ�WKH�IXQFWLRQLQJ�
RI�WKH�FDUGLRYDVFXODU�V\VWHP�LQ�QRUPDO�DQG�GLIIHUHQW�GHYLDWLRQV��+RZHYHU��
WKHVH�ZRUNV�RIWHQ�JLYH�GLIIHUHQW�5HVXOWV� LQ�GLIIHUHQW�SRSXODWLRQV�DURXQG�
WKH�ZRUOG��$LP��7R�H[DPLQH�WKH�DVVRFLDWLRQ�RI�JHQHWLF�SRO\PRUSKLVP�RI�
SDUDR[RQDVH���6���&�ZLWK�EORRG�SUHVVXUH� LQ�ZRPHQ�DFFRUGLQJ� WR�ERG\�
PDVV� LQGH[��0DWHULDOV� DQG�PHWKRGV�� 7KH� DQDO\VLV� RI� WKH� VXUYH\� UHVXOWV�
����ZRPHQ��PHDQ�DJH������������\HDUV���6DPSOLQJ�ZDV�FDUULHG�RXW�E\�D�
FRQWLQXRXV�PHWKRG��7KH\�LQFOXGHG�LQGLYLGXDOV�RI�5XVVLDQ�QDWLRQDOLW\��ZKR�
DUH�QDWLYHV�RI�WKH�&HQWUDO�5HJLRQ�RI�5XVVLD�DQG�KDYH�QR�UHODWLRQVKLS�WR�HDFK�
RWKHU��&OLQLFDO�DQG�ODERUDWRU\�H[DPLQDWLRQ�ZDV�FRQGXFWHG�DW�WKH�3HULQDWDO�
&HQWHU�RI�WKH�%HOJRURG�5HJLRQDO�&OLQLFDO�+RVSLWDO��3HUIRUPV�FDOFXODWLRQV�
RI�ERG\�PDVV� LQGH[��0HDVXULQJ�EORRG�SUHVVXUH�ZDV�SHUIRUPHG�ZLWK� WKH�
SDWLHQW�VLWWLQJ�LQ�D�WKUHH�WLPH�PHDVXUHPHQW�RI�EORRG�SUHVVXUH�LQ�ERWK�DUPV�
DW�LQWHUYDOV�RI�QRW�OHVV�WKDQ�D�PLQXWH�ZLWK�D�¿QLWH�%3�WDNHV�DQ�DYHUDJH�RI�WKH�
ODVW�WZR�PHDVXUHPHQWV��7R�FDOFXODWH�WKH�PHDQ�EORRG�SUHVVXUH��0$3��XVHG�
IRUPXOD� RI� +LNHP��0$3 �6%3��î'%3����� ,VRODWLRQ� RI� JHQRPLF� '1$�
IURP�SHULSKHUDO�EORRG�ZDV�SHUIRUPHG�E\�D�SKHQRO�FKORURIRUP�H[WUDFWLRQ��
*HQRW\SLQJ� '1$� PDUNHUV� ZDV� SHUIRUPHG� E\� DQDO\VLV� RI� UHVWULFWLRQ�
IUDJPHQW� OHQJWK� SRO\PRUSKLVP� �5)/3��� 3&5� DPSOL¿FDWLRQ� SURGXFWV� RI�
VSHFL¿F�UHJLRQV�RI�WKH�JHQRPH�XVLQJ�DSSURSULDWH�UHVWULFWLRQ�HQ]\PHV��7KH�
GLVWULEXWLRQ�RI�DOOHOH�DQG�JHQRW\SH�IUHTXHQFLHV�EHWZHHQ�WKH�VWXG\�JURXSV�
ZDV� FRPSDUHG� E\� WKH� FKL�VTXLUH� WHVW�� 7KH� S�YDOXHV� ZHUH� DGMXVWHG� IRU�
PXOWLSOH�WHVWLQJ�XVLQJ�WKH�%RQIHUURQL�FRUUHFWLRQ��SFRU���%HFDXVH�WKH�YDOXHV�
RI�WKH�TXDQWLWDWLYH�WUDLWV�GLG�QRW�IROORZ�WKH�QRUPDO�GLVWULEXWLRQ��PHGLDQ��0H��
DQG� LQWHU�TXDUWLOH� UDQJH� �4��±4����ZHUH� XVHG� IRU� WKHLU� GHVFULSWLRQ� DQG�
LQWHUJURXS�FRPSDULVRQV�ZHUH�GRQH�XVLQJ�WKH�0DQQ±:KLWQH\�WHVW��5HVXOWV��
,Q� WKH�VWXG\�RI� WKH�UROH�RI�6���&�JHQH�SRO\PRUSKLVP�RI�SDUDR[RQDVH���
LQ�WKH�IRUPDWLRQ�RI�EORRG�SUHVVXUH�LQ�ZRPHQ�IRXQG�WKDW�LQGLYLGXDOV�ZLWK�
HOHYDWHG�ERG\�PDVV�LQGH[��KDYLQJ�JHQRW\SH����&&��WKHUH�DUH�VLJQL¿FDQW�
PHGLDQ�YDOXHV�RI�GLDVWROLF�EORRG�SUHVVXUH�������PP+J��DQG�PHDQ�DUWHULDO�
SUHVVXUH� ������ PP+J�� FRPSDUHG� ZLWK� LQGLYLGXDOV� ZLWK� WKH� JHQRW\SH�
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���66�±������PP+J��S �������%RQIHUURQL�FRUUHFWLRQ�SFRU �������DQG������
PP+J��S ������SFRU �������UHVSHFWLYHO\��$PRQJ�ZRPHQ�ZLWK�QRUPDO�DQG�
ORZ�ERG\�PDVV�LQGH[��DVVRFLDWLRQV�RI�JHQH�SRO\PRUSKLVP�RI�321��ZLWK�
%3�LQGLFDWRUV�KDYH�EHHQ�LGHQWL¿HG��&RQFOXVLRQ��:H�FDQ�FRQFOXGH�WKDW�WKH�
���&&�JHQRW\SH�RI�WKH�SRO\PRUSKLF�PDUNHU�6���&�321��DVVRFLDWHG�ZLWK�
HOHYDWHG� GLDVWROLF� DQG�PHDQ� DUWHULDO� SUHVVXUH� DQG� JHQRW\SH� ���66�ZLWK�
ORZHU�YDOXHV�RI�WKHVH�SDUDPHWHUV�LQ�ZRPHQ�ZLWK�HOHYDWHG�ERG\�PDVV�LQGH[�

ɇȺɉɊȺȼɅȿɇɇȺə�ȾɈɋɌȺȼɄȺ�ɆɊɌ�ɄɈɇɌɊȺɋɌɇɈȽɈ�
ȺȽȿɇɌȺ�ȾɅə�ȼɂɁɍȺɅɂɁȺɐɂɂ�ȽɅɂɈɆɕ�ɋ��
Ɍ�Ɉ�� Ⱥɛɚɤɭɦɨɜɚ�� Ⱥ�Ⱥ�� Ʉɭɡɶɤɢɧɚ�� ɋ�Ⱥ�� ɒɟɢɧ�� Ɇ�Ⱥ�� Ⱥɛɚɤɭɦɨɜ�� Ⱥ�ȼ��
Ʉɚɛɚɧɨɜ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ��ȼ�ɉ��ɑɟɯɨɧɢɧ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɯ�ɧ��ɇ�ȼ��ɇɭɤɨɥɨɜɚ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� Ɇ�ȼ�Ʌɨɦɨɧɨɫɨɜɚ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɦɚɝɧɢɬɧɨ�ɪɟɡɨɧɚɧɫɧɚɹ� ɬɨɦɨɝɪɚɮɢɹ�
�ɆɊɌ��ɹɜɥɹɟɬɫɹ�ɥɢɞɢɪɭɸɳɢɦ�ɦɟɬɨɞɨɦ�ɜ�ɨɛɥɚɫɬɢ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�� Ⱦɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɥɭɱɲɟɣ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɢɫɩɨɥɶɡɭɸɬɫɹ�
ɤɨɧɬɪɚɫɬɧɵɟ� ɚɝɟɧɬɵ� �ɄȺ��� ɫɨɞɟɪɠɚɳɢɟ� ɝɚɞɨɥɢɧɢɣ� �*G����� Ɉɞɧɚɤɨ�
ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɧɟɬ� ɧɢ� ɨɞɧɨɝɨ� ɄȺ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ��
ɤɨɬɨɪɵɣ� ɛɵ� ɡɚ� ɫɱɟɬ� ɜɟɤɬɨɪɧɵɯ� ɝɪɭɩɩ� ɫɟɥɟɤɬɢɜɧɨ� ɞɨɫɬɚɜɥɹɥɫɹ� ɤ�
ɩɚɬɨɥɨɝɢɱɟɫɤɨɦɭ�ɨɱɚɝɭ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɪɚɡɪɚɛɨɬɤɚ�ɜɟɤɬɨɪɧɨɝɨ�
ɤɨɧɬɪɚɫɬɧɨɝɨ� ɚɝɟɧɬɚ� ɧɚ� ɨɫɧɨɜɟ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ�
ɚɧɬɢɬɟɥ� ɤ�9(*)� �P$E9(*)��ɢ� ɯɟɥɚɬɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�*G�ȾɌɉȺ�ɞɥɹ�
ɜɢɡɭɚɥɢɡɚɰɢɢ�ɝɥɢɨɦɵ�ɋ��LQ�YLYR��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ʉɨɧɴɸɝɚɰɢɸ�
P$E9(*)� ɫ� ɯɟɥɚɬɧɵɦɢ� ɤɨɦɩɥɟɤɫɚɦɢ� *G�ȾɌɉȺ�� ɫɨɞɟɪɠɚɳɢɦɢ�
ɩɨɥɢɥɢɡɢɧ�� ɩɪɨɜɨɞɢɥɢ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɫɨɨɬɧɨɲɟɧɢɹɯ� ɪɟɚɝɟɧɬɨɜ��
Ɍ��ɪɟɥɚɤɫɢɜɧɨɫɬɶ� �5��� ɩɨɥɭɱɟɧɧɵɯ� ɱɚɫɬɢɰ� ɛɵɥɚ� ɢɡɦɟɪɟɧɚ� ɧɚ� �Ɍ�
ɆɊ�ɬɨɦɨɝɪɚɮɟ� �&OLQ6FDQ�� %UXNHU��� ɐɢɬɨɬɨɤɫɢɱɧɨɫɬɶ� ɩɪɟɩɚɪɚɬɨɜ�
ɢɫɫɥɟɞɨɜɚɥɢ� ɧɚ� ɤɭɥɶɬɭɪɚɯ� ɤɥɟɬɨɤ� ɋ�� ɢ� +(.���� �ɆɌɌ�ɬɟɫɬ���
ɋɨɯɪɚɧɟɧɢɟ� ɢɦɦɭɧɨɯɢɦɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɩɨɥɭɱɟɧɧɵɯ� ɄȺ�
ɩɨɞɬɜɟɪɠɞɟɧɨ� ɦɟɬɨɞɨɦ� ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ� ɢ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�
ɚɧɚɥɢɡɨɦ�� Ⱦɥɹ� ɚɧɚɥɢɡɚ� ɫɟɥɟɤɬɢɜɧɨɣ� ɆɊɌ�ɜɢɡɭɚɥɢɡɚɰɢɢ�
ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɨɣ�ɝɥɢɨɦɵ�ɋ��ɫɩɟɰɢɮɢɱɟɫɤɢɟ�ɢ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɟ�ɄȺ�
ɛɵɥɢ�ɜɜɟɞɟɧɵ�ɜ�ɛɟɞɪɟɧɧɭɸ�ɜɟɧɭ�ɜ�ɞɨɡɟ������ɦɦɨɥɶ�*G�ɤɝ��Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɟɥɚɤɫɢɜɧɨɫɬɶ� ɜɟɤɬɨɪɧɵɯ� ɄȺ� ɛɵɥɚ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɜɵɫɨɤɨɣ�� ����
ɦɆ��ɫ��� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɦɦɟɪɱɟɫɤɢɦ� ɩɪɟɩɚɪɚɬɨɦ� ©Ɇɚɝɧɟɜɢɫɬª�
�5� ���� ɦɆ��ɫ����� Ɇɟɬɨɞɨɦ� ɩɪɨɬɨɱɧɨɣ� ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ� ɛɵɥɨ�
ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɄȺ�� ɤɨɧɴɸɝɢɪɨɜɚɧɧɵɣ� ɫ� P$E9(*)� �ɄȺ�P$E9(*)��
ɡɚɯɜɚɬɵɜɚɟɬɫɹ� ɤɥɟɬɤɚɦɢ� ɝɥɢɨɦɵ� ɋ�� ɷɮɮɟɤɬɢɜɧɟɟ�� ɱɟɦ� ɄȺ��
ɤɨɧɴɸɝɢɪɨɜɚɧɧɵɣ� ɫ� ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦɢ� ɚɧɬɢɬɟɥɚɦɢ� ɄȺ�,J*� �����
ɩɪɨɬɢɜ� ������ Ɇɚɤɫɢɦɚɥɶɧɚɹ� ɧɟɬɨɤɫɢɱɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɫɨɫɬɚɜɢɥɚ�
����ɦɝ�ɦɥ��ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ�ɞɚɧɧɵɟ�ɩɨ�ɢɫɫɥɟɞɨɜɚɧɢɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɪɢɦɟɧɟɧɢɹ�ɄȺ�ɧɚ�ɨɫɧɨɜɟ�ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ�ɚɧɬɢɬɟɥ�ɞɥɹ�ɜɢɡɭɚɥɢɡɚɰɢɢ�
ɝɥɢɨɦɵ� ɋ�� ɦɟɬɨɞɨɦ� ɆɊɌ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɄȺ�P$E9(*)� ɭɫɢɥɢɜɚɟɬ�
ɤɨɧɬɪɚɫɬ� ɆɊ�ɢɡɨɛɪɚɠɟɧɢɹ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɨɛɥɚɫɬɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɄȺ�,J*�� ȼɵɜɨɞɵ�� Ȼɵɥ� ɫɢɧɬɟɡɢɪɨɜɚɧ� ɜɟɤɬɨɪɧɵɣ� Ɍ��ɤɨɧɬɪɚɫɬɧɵɣ�
ɚɝɟɧɬ� ɫ� ɜɵɫɨɤɢɦ� ɡɧɚɱɟɧɢɟɦ� ɪɟɥɚɤɫɢɜɧɨɫɬɢ� ɢ� ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ� ɤ�
ɤɥɟɬɤɚɦ�ɝɥɢɨɦɵ�ɋ��
Ɋɚɛɨɬɚ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�ɩɨɞɞɟɪɠɤɟ�ɝɪɚɧɬɚ�ɉɪɚɜɢɬɟɥɶɫɬɜɚ�Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ���*�����������ɢ�ɝɪɚɧɬɚ�ɊɎɎɂ�ʋ������������

7$5*(7('�'(/,9(5<�2)�05,�&2175$67�$*(17�)25�
9,68$/,=$7,21�2)�*/,20$�&�
7�2�� $EDNXPRYD�� $�$�� .X]NLQD�� 6�$�� 6KHLQ�� 0�$�� $EDNXPRY�� '�$��
%\FKNRY��$�9��.DEDQRY��1�9��1XNRORD��9�3��&KHNKRQLQ�
6FLHQWL¿F�$GYLVRU�±�&DQG&KHP6FL��1�9��1XNRORYD
/RPRQRVRY�0RVFRZ�6WDWH�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��'XULQJ�ODVW����\HDUV�05,�EHFDPH�WKH�OHDGLQJ�GLDJQRVWLF�WRRO�
IRU�YLVXDOL]DWLRQ�RI�GLIIHUHQW�SDWKRORJLHV�LQ�WKH�ERG\��$OWKRXJK�VRPHWLPHV�
WKLV�GLIIHUHQFH�LV�QHJOLJLEOH��DQG�WR�DFKLHYH�EHWWHU�05,�YLVXDOL]DWLRQ�WKH�
FRQWUDVW�DJHQWV��&$��FRQWDLQLQJ�JDGROLQLXP��*G����DUH�XVHG��+RZHYHU��WR�
WKH�GDWH�WKHUH�LV�QR�&$V�LQ�FOLQLFDO�SUDFWLFH��ZKLFK�ZRXOG�KDYH�D�WDUJHWLQJ�
JURXS� IRU� VHOHFWLYHGHOLYHU\� WR� D� SDUWLFXODU� SDWKRORJLFDO� WLVXXHV�� $LP��
'HYHORSPHQW�RI� WDUJHWHG�FRQWUDVW�DJHQW�EDVHG�RQ�PRQRFORQDO�DQWLERGLHV�
WR�9(*)��P$E9(*)��DQG�FKHODWH�FRPSOH[HV�*G�'73$�IRU�YLVXDOL]DWLRQ�
RI� LQWUDFUDQLDO� JOLRPD� &��� 0DWHULDOV� DQG� PHWKRGV�� &RQMXJDWLRQ� RI�
P$E9(*)� ZLWK� FKHODWH� FRPSOH[HV� *G�'73$�� FRQWDLQLQJ� SRO\�/�
O\VLQH�� ZDV� FDUULHG� RXW� DW� YDULRXV� UDWLRV� RI� WKH� UHDJHQWV�� 7��UHOD[LYLW\�
ZDV� PHDVXUHG� E\� �7� 05�WRPRJUDSK� �&OLQ6FDQ�� %UXNHU��� &\WRWR[LFLW\�
RI�FRQMXJDWHV�ZDV�DQDO\]HG�XVLQJ�077�WHVW�RQ�JOLRPD�&��DQG�+(.����
FHOOV��$FWLYLW\�RI�FRQMXJDWHG�P$EV�ZDV�GHWHUPLQHG�E\�(/,6$�DVVD\�DQG�
)$&6� DQDO\VLV�� 7R� YHULI\� WKH� VHOHFWLYH� YLVXDOL]DWLRQ� RI� JOLRPD� &�� LQ�
YLYR��WKH�VSHFL¿F�DQG�QRQ�VSHFL¿F�7��DJHQWV�ZHUH�LQMHFWHG�DW�D�GRVH������
PPRO�*G�NJ� YLD� IHPRUDO� YHLQ�� 5HVXOWV��7��UHOD[LYLW\� YDOXH� RI� REWDLQHG�
WDUJHWHG� &$� ZDV� KLJKHU� ����� P0��V���� LQ� FRPSDULVRQ� ZLWK� FRPPHUFLDO�
DYDLODEOH�DJHQW�0DJQHYLVW������P0��V�����)$&6�DQDO\VLV�VKRZHG�WKDW�WKH�
&$�FRQMXJDWHG�ZLWK�P$E9(*)��&$�P$E9(*)��FDSWXUHV�E\�JOLRPD�&��
FHOOV�PRUH�HI¿FLHQWO\� WKDQ� WKH�&$�FRQMXJDWHG�ZLWK�QRQVSHFL¿F�DQWLERG\�
&$�,J*������YV��������0D[LPDO�QRQ�WR[LF�FRQFHQWUDWLRQ�RI�&$V�ZDV�����
PJ�PO��3UHOLPLQDU\�GDWD�RQ�WKH�HIIHFWLYHQHVV�RI�REWDLQHG�WDUJHWHG�DJHQWV�
IRU�05,�UHYHDOHG�WKDW�&$�P$E9(*)�LPSURYH�LPDJH�FRQWUDVW�RI�JOLRPD�
FRPSDUHG�WR�&$�,J*��ɋRQFOXVLRQV��7DNHQ�WRJHWKHU�WKHVH�GDWD�FRQ¿UP�WKDW�
ELRFRPSDWLEOH�7��FRQWUDVW�DJHQW�EDVHG�RQ�VSHFL¿F�PRQRFORQDO�DQWLERG\�WR�
9(*)�ZDV�VXFFHVVIXOO\�V\QWKHVL]HG�DQG�FKDUDFWHUL]HG��7KLV�DJHQW�KDV�D�
KLJK�UHOD[LYLW\�DQG�KLJK�DI¿QLW\�WR�JOLRPD�FHOOV�LQ�YLWUR�DQG�LQ�YLYR��
7KLV� ZRUN� ZDV� VXSSRUWHG� E\� 5)%5� JUDQW�ʋ������������ DQG� SURJUDP�
©801,&ª�RI�)RXQGDWLRQ�IRU�$VVLVWDQFH�WR�6PDOO�,QQRYDWLYH�(QWHUSULVHV�
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ɍɊɈȼȿɇɖ�ɐɂɌɈɄɂɇɈȼ�ɉɊɂ�ɈɋɌɊɈɆ�ɉȺɇɄɊȿȺɌɂɌȿ
Ɍ�ȼ��Ⱥɛɚɤɭɦɨɜɚ��Ƚ�ɋ��Ⱥɥɹɩɵɲɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɂ��Ɇɢɞɥɟɧɤɨ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɩɚɬɨɝɟɧɟɡɚ� ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ� ɧɚ�
ɦɨɥɟɤɭɥɹɪɧɨɦ� ɭɪɨɜɧɟ� ɞɨɤɚɡɚɧɚ� ɩɟɪɜɨɫɬɟɩɟɧɧɚɹ� ɪɨɥɶ� ɢɦɦɭɧɧɵɯ�
ɦɟɯɚɧɢɡɦɨɜ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɭɸ� ɪɨɥɶ� ɜ� ɩɚɬɨɝɟɧɟɡɟ�
ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ� ɢɝɪɚɸɬ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɰɢɬɨɤɢɧɵ�
�6DEURH� ,�� HW� DO��� ������� ɩɪɢ� ɭɱɚɫɬɢɢ� ɤɨɬɨɪɵɯ� ɜɨɡɦɨɠɧɚ� ɢɧɢɰɢɚɰɢɹ�
ɩɨɜɪɟɠɞɚɸɳɢɯ�ɬɤɚɧɶ�ɦɟɯɚɧɢɡɦɨɜ�ɢ�ɪɚɡɜɢɬɢɟ�ɫɢɧɞɪɨɦɚ�ɩɨɥɢɨɪɝɚɧɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� �'DYLHV� 0�*��� ������� ɉɪɢ� ɷɬɨɦ� ɞɨɦɢɧɢɪɨɜɚɧɢɢ�
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɜɨɡɦɨɠɧɨ� ɪɚɡɜɢɬɢɟ�
ɤɨɦɩɟɧɫɚɬɨɪɧɨɝɨ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɫɢɧɞɪɨɦɚ� �Ⱥɝɚɩɨɜ� Ɇ�Ⱥ���
������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�
ɢɡɭɱɟɧɢɟ� ɫɩɨɧɬɚɧɧɨɝɨ� ɭɪɨɜɧɹ� ɰɢɬɨɤɢɧɨɜ� ,/���� ,/���� ,/����� 71)�
ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɮɨɪɦɚɯ� ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ��� ɛɨɥɶɧɵɯ��
��� ɦɭɠɱɢɧ� �ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ����� ɝɨɞɚ�� ɢ� ��� ɠɟɧɳɢɧ� �ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ����� ɝɨɞɚ��� ɂɡ� ɧɢɯ� ɫ� ɞɢɚɝɧɨɡɨɦ� ©ɨɫɬɪɵɣ� ɚɥɤɨɝɨɥɶɧɵɣ�
ɩɚɧɤɪɟɚɬɢɬª�±����ɛɨɥɶɧɵɯ�ɢ�©ɛɢɥɢɚɪɧɵɣ�ɩɚɧɤɪɟɚɬɢɬª�±����ɛɨɥɶɧɵɯ��
Ʉɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�ɫɨɫɬɨɹɥɚ�ɢɡ����ɫɨɦɚɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɯ�ɥɢɰ��Ɂɚɛɨɪ�
ɤɪɨɜɢ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɫɬɚɞɢɢ� ɦɚɤɫɢɦɚɥɶɧɨ� ɜɵɪɚɠɟɧɧɵɯ� ɧɚɪɭɲɟɧɢɣ�
ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɋɩɨɧɬɚɧɧɭɸ� ɩɪɨɞɭɤɰɢɸ�
ɰɢɬɨɤɢɧɨɜ� ɨɩɪɟɞɟɥɹɥɢ� ɬɜɟɪɞɨɮɚɡɧɵɦ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�ɦɟɬɨɞɨɦ�
ɜ�ɫɵɜɨɪɨɬɤɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɚɛɨɪɨɜ�ɪɟɚɝɟɧɬɨɜ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɁȺɈ�
©ȼɟɤɬɨɪ�Ȼɟɫɬ�ȼɨɥɝɚª� �ɝ�� ɇ�ɇɨɜɝɨɪɨɞ��� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɭɪɨɜɧɹ�
ɰɢɬɨɤɢɧɨɜ� ɜ� ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɨɬɥɢɱɚɥɨɫɶ�ɨɬ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�Ƚɚɭɫɫɚ��
ɩɨɷɬɨɦɭ�ɜ�ɤɚɱɟɫɬɜɟ�ɰɟɧɬɪɚɥɶɧɨɣ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɪɢɦɟɧɹɥɢ�ɦɟɞɢɚɧɭ��
ɚ�ɩɪɢ�ɫɪɚɜɧɟɧɢɢ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɣ�ɤɪɢɬɟɪɢɣ�Ɇɚɧɧɚ±
ɍɢɬɧɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɍɹɠɟɥɵɣ� ɩɚɧɤɪɟɚɬɢɬ� ɱɚɫɬɨ� ɚɫɫɨɰɢɢɪɭɟɬɫɹ� ɫ�
ɢɦɦɭɧɨɫɭɩɪɟɫɫɢɟɣ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɪɢɫɤ� ɪɚɡɜɢɬɢɹ�
ɢɧɮɟɤɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɨɪɝɚɧɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� Ȼɚɥɚɧɫ�
ɦɟɠɞɭ�ɫɨɨɬɧɨɲɟɧɢɟɦ�ɩɪɨ��ɢ�ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�ɰɢɬɨɤɢɧɚɦɢ�
ɢɝɪɚɟɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɬɟɱɟɧɢɹ�ɢ�ɢɫɯɨɞɚ�ɡɚɛɨɥɟɜɚɧɢɹ�
�<LS� 9�6�.�� HW� DO�� ������� ,/��� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ� ɦɟɞɢɚɬɨɪɨɦ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɩɪɢ� ɨɫɬɪɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� �)LQN� *�:���
1RUPDQ�-�*����������ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɧɚɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɭɪɨɜɟɧɶ�,/���
ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɛɨɥɶɧɵɯ� ɚɥɤɨɝɨɥɶɧɵɦ� ɩɚɧɤɪɟɚɬɢɬɨɦ� ɫɧɢɠɚɟɬɫɹ�
ɞɨ� ����� �����±������ ɩɝ�ɦɥ� ɢ� ɩɪɢ� ɛɢɥɢɚɪɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� ɫɨɫɬɚɜɥɹɟɬ�
����� �����±������ ɩɝ�ɦɥ� ɩɪɨɬɢɜ� ����� �����±������� ɩɝ�ɦɥ� ɜ� ɤɨɧɬɪɨɥɟ��
ɉɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɣ� ɰɢɬɨɤɢɧ� ,/��� ɜ� ɫɵɜɨɪɨɬɤɟ� ɛɨɥɶɧɵɯ� ɬɚɤɠɟ�
ɫɧɢɠɚɟɬɫɹ�� ������ �����±������� ɩɝ�ɦɥ� ɩɪɢ� ɚɥɤɨɝɨɥɶɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ��
������ �����±������� ɩɝ�ɦɥ� ɩɪɢ� ɛɢɥɢɚɪɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� ɩɪɨɬɢɜ� ������
������±�������ɩɝ�ɦɥ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��ɂɡɜɟɫɬɧɨ��ɱɬɨ�71)�±�ɨɞɢɧ�
ɢɡ� ɨɫɧɨɜɧɵɯ� ɷɮɮɟɤɬɨɪɧɵɯ� ɰɢɬɨɤɢɧɨɜ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɪɚɡɜɢɬɢɟ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɪɟɚɤɰɢɢ�� ɍɪɨɜɟɧɶ� 71)� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�
ɫɨɫɬɚɜɥɹɟɬ� ������ �����±������� ɩɝ�ɦɥ�� ɫɧɢɠɚɟɬɫɹ� ɞɨ� ����� ��±������ ɩɝ�
ɦɥ�ɩɪɢ�ɚɥɤɨɝɨɥɶɧɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�ɢ��������±������ɩɝ�ɦɥ�ɩɪɢ�ɛɢɥɢɚɪɧɨɦ�
ɩɚɧɤɪɟɚɬɢɬɟ��ȼ�ɪɹɞɟ�ɪɚɛɨɬ�ɩɨɤɚɡɚɧɨ��ɱɬɨ� ,/����ɢɝɪɚɟɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�
ɜ� ɨɩɪɟɞɟɥɟɧɢɢ� ɩɪɨɝɧɨɡɚ� ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ� �ȼɢɧɨɤɭɪɨɜɚ� Ʌ�ȼ��
ɢ� ɫɨɚɜɬ��� ������� ɍɪɨɜɟɧɶ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɰɢɬɨɤɢɧɚ� ,/����
ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨ�ɩɨɜɵɲɚɟɬɫɹ�ɩɪɢ�ɡɚɛɨɥɟɜɚɧɢɹɯ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�
ɠɟɥɟɡɵ��ɉɪɢ�ɚɥɤɨɝɨɥɶɧɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�ɭɪɨɜɟɧɶ�,/����ɫɨɫɬɚɜɥɹɟɬ������
�����±�������ɩɝ�ɦɥ��ɚ�ɩɪɢ�ɛɢɥɢɚɪɧɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�±��������±�������ɩɝ�
ɦɥ�ɩɪɨɬɢɜ�����������±������ɩɝ�ɦɥ�ɜ�ɤɨɧɬɪɨɥɟ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɩɪɢ� ɨɫɬɪɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� ɫɧɢɠɚɟɬɫɹ� ɭɪɨɜɟɧɶ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɢ�
ɩɨɜɵɲɚɟɬɫɹ�ɭɪɨɜɟɧɶ�ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�ɰɢɬɨɤɢɧɨɜ��
Ɋɚɛɨɬɚ�ɩɨɞɞɟɪɠɚɧɚ�ɝɨɫɡɚɞɚɧɢɟɦ�Ɇɢɧɨɛɪɧɚɭɤɢ�Ɋɨɫɫɢɢ�

/(9(/�&<72.,1(6�,1�$7�$&87(�3$1&5($7,7,6
7�9��$EDNXPRYD��*�6��$O\DS\VKHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�,��0LGOHQNR
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ�:KHQ� VWXG\LQJ� SDWKRJHQHVLV� RI� DFXWH� SDQFUHDWLWLV� DW�
PROHFXODU�OHYHO�WKH�SDUDPRXQW�UROH�RI�LPPXQH�PHFKDQLVPV�LV�SURYHG��,W�

LV�HVWDEOLVKHG� WKDW�DQ�HVVHQWLDO� UROH� LQ�SDWKRJHQHVLV�RI�DFXWH�SDQFUHDWLWLV�
SOD\�SUR�LQÀDPPDWRU\�F\WRNLQHV��6DEURH�,��HW�DO���������ZLWK�WKH�DVVLVWDQFH�
RI� ZKLFK� LQLWLDWLRQ� RI� PHFKDQLVPV� GDPDJLQJ� IDEULF� DQG� GHYHORSPHQW�
RI� D� V\QGURPH� RI� SRO\RUJDQ� LQVXI¿FLHQF\� �'DYLHV�0�*��� �������$W� WKLV�
GRPLQDWLRQ�DQWL�LQÀDPPDWRU\�F\WRNLQHV�GHYHORSPHQW�RI�D�FRPSHQVDWRU\�
DQWL�LQÀDPPDWRU\�V\QGURPH��$JDSRY�0�$����������$LP��2EMHFWLYH�RI�WKLV�
UHVHDUFK�ZDV�VWXG\LQJ�RI�VSRQWDQHRXV� OHYHO�F\WRNLQHV�,/���� ,/���� ,/�����
71)�LQ�EORRG�VHUXP�DW�YDULRXV�IRUPV�RI�DFXWH�SDQFUHDWLWLV��0DWHULDOV�DQG�
PHWKRGV��8QGHU�VXSHUYLVLRQ�WKHUH�ZHUH����SDWLHQWV�����PHQ��PLGGOH�DJH�
±������\HDUV��DQG����ZRPHQ��PLGGOH�DJH�RI������\HDUV���)URP�WKHP�ZLWK�
WKH� GLDJQRVLV� ©DFXWH� DOFRKROLF� SDQFUHDWLWLVª� ���� SDWLHQWV�� DQG� ©ELOLDUQ\�
SDQFUHDWLWLVª�����SDWLHQWV���7KH�FRQWURO�JURXS�FRQVLVWHG�IURP����VRPDWLF�
KHDOWK\� IDFHV�� %ORRG� VDPSOLQJ� FDUULHG� RXW� WR� VWDJHV� RI� PRVW� H[SUHVVHG�
YLRODWLRQV� RI� FOLQLFDO� ODERUDWRU\� LQGLFDWRUV�� 6SRQWDQHRXV� SURGXFWLRQ�
F\WRNLQHV� GHWHUPLQHG� E\� D� VROLG�SKDVH� LPPXQRIHUPHQWDO� PHWKRG� LQ�
VHUXP�ZLWK�XVH�RI�VHWV�RI�UHDJHQWV�RI�SURGXFWLRQ�RI�©9HNWRU�%HVW�9ROJDª�
�1�1RYJRURG���$V� D� UHVXOW� RI� FDUULHG� RXW� UHVHDUFK� LW� LV� HVWDEOLVKHG� WKDW�
GLVWULEXWLRQ�RI�LQGLFDWRUV�RI�OHYHO�F\WRNLQHV�LQ�VHUXP�RI�EORRG�GLIIHUHG�IURP�
*DXVV¶V�GLVWULEXWLRQ�WKHUHIRUH�DV�WKH�FHQWUDO�FKDUDFWHULVWLF�DSSOLHG�D�PHGLDQ��
DQG� ZKHQ� FRPSDULQJ� XVHG� 0DQQ±:KLWQH\¶V� QRQSDUDPHWULF� FULWHULRQ��
5HVXOWV��+HDY\�SDQFUHDWLWLV� RIWHQ� DVVRFLDWHV�ZLWK� DQ� LPPXQRVXSUHVVL\D��
WKH�ULVN�RI�GHYHORSPHQW�RI� LQIHFWLRXV�FRPSOLFDWLRQV��RUJDQ� LQVXI¿FLHQF\�
DV� D� UHVXOW� LQFUHDVHV�� 7KH� EDODQFH� EHWZHHQ� D� UDWLR� DERXW�� DQG� DQWL�
LQÀDPPDWRU\�F\WRNLQHV�SOD\V�DQ�LPSRUWDQW�UROH�LQ�IRUPDWLRQ�RI�D�FXUUHQW�
DQG� D� GLVHDVH� RXWFRPH� �<LS� 9�6�.�� HW� DO��� ������� ,/��� LV� DQ� LPSRUWDQW�
PHGLDWRU� RI� LQÀDPPDWRU\� FKDQJHV� DW� DFXWH� SDQFUHDWLWLV� �)LQN� *�:���
1RUPDQ�-�*����������%\�UHVXOWV�RI�RXU�UHVHDUFKHV�WKH�,/���OHYHO�LQ�VHUXP�RI�
EORRG�RI�SDWLHQWV�ZLWK�DOFRKROLF�SDQFUHDWLWLV�GHFUHDVHV�WR�����������±������
SJ�PO�DQG�DW�ELOLDUQ\�SDQFUHDWLWLV�PDNHV������ �����±������SJ�PO�DJDLQVW�
����� �����±������� SJ�PO� LQ� FRQWURO�� 3UR�LQÀDPPDWRU\� F\WRNLQH� ,/��� LQ�
VHUXP�RI�SDWLHQWV� DOVR�GHFUHDVHV�� ������ �����±�������SJ�PO� DW� DOFRKROLF�
SDQFUHDWLWLV�� ������ �����±������� SJ�PO� DW� ELOLDUQ\� SDQFUHDWLWLV� DJDLQVW�
������������±�������SJ�PO�LQ�FRQWURO�JURXS��,W�LV�NQRZQ�WKDW�71)�±�RQH�
RI� WKH�PDLQ� HIIHFWRU� F\WRNLQHV�� SURYLGLQJ� GHYHORSPHQW� RI� LQÀDPPDWRU\�
UHDFWLRQ��7KH�71)�OHYHO� LQ�FRQWURO�JURXS�PDNHV������� �����±�������SJ�
PO�� GHFUHDVHV� WR� ����� ��±������ SJ�PO� DW� DOFRKROLF� SDQFUHDWLWLV� DQG� �����
��±������SJ�PO�DW�ELOLDUQ\�SDQFUHDWLWLV��,Q�D�QXPEHU�RI�ZRUNV�LW�LV�VKRZQ�
WKDW� ,/±���SOD\V�DQ� LPSRUWDQW� UROH� LQ�GH¿QLWLRQ�RI� WKH� IRUHFDVW�RI� VKDUS�
SDQFUHDWLWLV� �9LQRNXURYD� /�9�� HW� DO��� ������� /HYHO� RI� DQWL�LQÀDPPDWRU\�
F\WRNLQH� RI� ,/���� VWDWLVWLFDOO\� VLJQL¿FDQWO\� UDLVHV� DW� SDQFUHDV� GLVHDVHV��
$W�DOFRKROLF�SDQFUHDWLWLV�WKH�,/����OHYHO�PDNHV�����������±�������SJ�PO��
DQG� DW� ELOLDUQ\� SDQFUHDWLWLV� ±� ����� ��±������� SJ�PO� DJDLQVW� ����� �����±
������SJ�PO� LQ�FRQWURO��&RQFOXVLRQ��7KXV�DW�DFXWH�SDQFUHDWLWLV� OHYHO�SUR�
LQÀDPPDWRU\�GHFUHDVHV�DQG�OHYHO�DQWL�LQÀDPPDWRU\�F\WRNLQHV�UDLVHV��
:RUN� LV� SHUIRUPHG�ZLWK� VXSSRUW� RI� WKH� VWDWH� WDVN� RI� WKH�0,1,675<�2)�
('8&$7,21�$1'�6&,(1&(�RI�WKH�5XVVLDQ�)HGHUDWLRQ�

ȻɈɅȿɁɇɖ�ɈɉȿɊɂɊɈȼȺɇɇɈȽɈ�ɀȿɅɍȾɄȺ��ȺɇȺɌɈɆɈɁɂɌ
ɂ�ɇ��ɂɥɥɚɪɢɨɧɨɜɚ��Ⱦ�Ⱥ��Ⱥɜɬɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɩɪɨɮ��ȿ�ɋ��Ʉɚɬɚɧɨɜ
ɑɭɜɚɲɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɂ�ɇ��ɍɥɶɹɧɨɜɚ��
ɑɟɛɨɤɫɚɪɵ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɟɡɧɢ� ɨɩɟɪɢɪɨɜɚɧɧɨɝɨ� ɠɟɥɭɞɤɚ� ±� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�
ɫɨɫɬɨɹɧɢɹ� ɜ� ɨɪɝɚɧɢɡɦɟ� ɱɟɥɨɜɟɤɚ�� ɪɚɡɜɢɜɚɸɳɢɟɫɹ� ɜ� ɨɬɞɚɥɟɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɩɨɫɥɟ� ɪɟɡɟɤɰɢɢ� ɠɟɥɭɞɤɚ�� ɇɚɥɢɱɢɟ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ�
ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɵɯ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɫɜɹɡɢ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɫɢɧɞɪɨɦɨɜ�ɩɪɢɞɚɟɬ�ɞɚɧɧɨɣ�ɩɪɨɛɥɟɦɟ��ɧɚɪɹɞɭ�ɫ�ɦɟɞɢɰɢɧɫɤɢɦ��ɜɚɠɧɨɟ�
ɫɨɰɢɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɩɚɬɨɥɨɝɢɢ�
©ɛɨɥɟɡɧɶ�ɨɩɟɪɢɪɨɜɚɧɧɨɝɨ�ɠɟɥɭɞɤɚª�ɢ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɚɧɚɫɬɨɦɨɡɢɬɚ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɧɚɲɟɣ� ɪɚɛɨɬɟ� ɦɵ� ɩɪɨɜɟɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɜ� ɩɟɪɢɨɞ� ����±����� ɝɝ�� ɜ� ɚɪɯɢɜɚɯ� Ƚɨɪɨɞɫɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� ʋ� ��� Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɨɥɶɧɢɰɵ�� Ȼɵɥɨ� ɢɫɫɥɟɞɨɜɚɧɨ� ���� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɫ� ɩɚɬɨɥɨɝɢɟɣ�
©ɛɨɥɟɡɧɶ� ɨɩɟɪɢɪɨɜɚɧɧɨɝɨ� ɠɟɥɭɞɤɚª�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ�
ɫɨɫɬɚɜɥɹɥ� ��� ɝɨɞɚ�� ɫɪɟɞɧɢɣ� ɪɨɫɬ� ±� ����� ɦ�� ɫɪɟɞɧɢɣ� ɜɟɫ� ±� ����� ɤɝ��
Ɇɭɠɱɢɧ� ±� �����ɠɟɧɳɢɧ� ±� ����ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�ɦɟɫɬɚ� ɩɪɨɠɢɜɚɧɢɹ�
ɱɢɫɥɨ� ɝɨɪɨɞɫɤɢɯ� ɠɢɬɟɥɟɣ� ɫɨɫɬɚɜɢɥɨ� ������� ɚ� ɫɟɥɶɫɤɢɯ� ±� �������

8. Секция «Общая хирургия»
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Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɬɝɚɫɬɪɨɪɟɡɟɤɰɢɨɧɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ� ɧɚɛɥɸɞɚɥɢɫɶ� ɭ�
ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ��ɩɪɢɱɟɦ�ɦɧɨɝɢɟ�ɩɚɰɢɟɧɬɵ�ɢɦɟɥɢ��±��ɫɢɧɞɪɨɦɚ��Ȼɵɥɨ�
ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɪɟɡɟɤɰɢɹ�ɠɟɥɭɞɤɚ�ɧɟɪɟɞɤɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ�
±� ���� ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ�� Ɂɚ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� ɧɚɛɥɸɞɚɥɨɫɶ�
ɩɪɟɨɛɥɚɞɚɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɩɥɚɧɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɧɚɞ� ɷɤɫɬɪɟɧɧɵɦɢ��
Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� �����±����� ɝɝ��� ɬɟɧɞɟɧɰɢɹ� ɩɪɢɨɛɪɟɥɚ� ɨɛɪɚɬɧɵɣ�
ɯɚɪɚɤɬɟɪ��ɉɪɨɰɟɧɬ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ��ɨɞɧɚɤɨ��ɫɨɯɪɚɧɹɟɬɫɹ��ɩɪɢ�ɩɥɚɧɨɜɵɯ�
ɨɩɟɪɚɰɢɹɯ� ɨɧ� ɪɚɜɟɧ� ������� ɚ� ɩɪɢ� ɷɤɫɬɪɟɧɧɵɯ� ±� ������ ɨɬ� ɨɛɳɟɝɨ�
ɱɢɫɥɚ� ɛɨɥɶɧɵɯ�� ɑɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɚɧɚɫɬɨɦɨɡɢɬɚ� ɫɨɫɬɚɜɥɹɟɬ�
�������� Ⱥɧɚɫɬɨɦɨɡɢɬ� ±� ɷɬɨ� ɜɨɫɩɚɥɟɧɢɟ�� ɡɚɬɪɚɝɢɜɚɸɳɟɟ� ɬɤɚɧɢ�
ɢɫɤɭɫɫɬɜɟɧɧɨ� ɧɚɥɨɠɟɧɧɨɝɨ� ɚɧɚɫɬɨɦɨɡɚ�� ɂɡ� ���� ɢɡɭɱɟɧɧɵɯ� ɢɫɬɨɪɢɣ�
���ɢɦɟɥɨ�ɜ�ɫɨɫɬɚɜɟ�ɞɢɚɝɧɨɡɚ�©ɚɧɚɫɬɨɦɨɡɢɬª��ɗɬɢɨɥɨɝɢɹ�ɚɧɚɫɬɨɦɨɡɢɬɚ�
ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɨɫɬɚɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɜɵɹɫɧɟɧɧɨɣ�� ɇɚ�
ɨɫɧɨɜɟ� ɞɚɧɧɵɯ�ɮɢɛɪɨɝɚɫɬɪɨɫɤɨɩɢɢ� ��� ɩɚɰɢɟɧɬɨɜ� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ�
ɤɥɚɫɫɢɮɢɤɚɰɢɹ�� ɜɤɥɸɱɚɸɳɚɹ� �� ɚɫɩɟɤɬɚ�� ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ�� ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ� ɤɚɪɬɢɧɭ� ɢ� ɫɬɚɞɢɸ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɉɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ� ɚɧɚɫɬɨɦɨɡ� ɦɨɠɟɬ� ɛɵɬɶ� ���
ɮɭɧɤɰɢɨɧɚɥɶɧɨ�ɫɨɫɬɨɹɬɟɥɶɧɵɦ��ɬ�ɟ��ɜɵɩɨɥɧɹɬɶ�ɤɥɚɩɚɧɧɭɸ�ɮɭɧɤɰɢɸ�ɢ�
ɫɮɢɧɤɬɟɪɧɭɸ�ɢ����ɮɭɧɤɰɢɨɧɚɥɶɧɨ�ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɦ��Ɏɭɧɤɰɢɨɧɚɥɶɧɨ�
ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɦ� ɚɧɚɫɬɨɦɨɡ� ɦɨɠɟɬ� ɛɵɬɶ� �ɚ�� ɩɨɥɧɨɫɬɶɸ�� ɤɨɝɞɚ�
ɢɦɟɸɬɫɹ� ɩɪɢɡɧɚɤɢ� ɧɚɪɭɲɟɧɢɹ� ɨɛɟɢɯ� ɮɭɧɤɰɢɣ� ɨɞɧɨɜɪɟɦɟɧɧɨ�� ɢɥɢ�
�ɛ��ɱɚɫɬɢɱɧɨ��ɑɚɫɬɢɱɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɨ�ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɣ�ɚɧɚɫɬɨɦɨɡ�
ɩɨɞɪɚɡɭɦɟɜɚɟɬ�� ��� ɨɬɫɭɬɫɬɜɢɟ� ɫɮɢɧɤɬɟɪɧɨɣ� ɮɭɧɤɰɢɢ� ±� ɚɧɚɫɬɨɦɨɡ�
ɡɢɹɟɬ�����ɫɧɢɠɟɧɢɟ�ɫɮɢɧɤɬɟɪɧɨɣ�ɮɭɧɤɰɢɢ�±�ɚɧɚɫɬɨɦɨɡ�ɧɟ�ɩɨɥɧɨɫɬɶɸ�
ɫɦɵɤɚɟɬɫɹ�����ɨɬɫɭɬɫɬɜɢɟ�ɫɧɢɠɟɧɢɟ�ɤɥɚɩɚɧɧɨɣ�ɮɭɧɤɰɢɢ�±�ɪɟɮɥɸɤɫ��
ɉɨ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɟ� ɦɵ� ɜɵɞɟɥɹɟɦ�� ��� Ʉɚɬɚɪɚɥɶɧɵɣ�
�ɩɪɨɫɬɨɣ�� ±� ɫɥɢɡɢɫɬɚɹ� ɨɛɨɥɨɱɤɚ�ɭɬɨɥɳɟɧɚ�� ɨɬɟɱɧɚ�� ɝɢɩɟɪɟɦɢɪɨɜɚɧɚ��
���ɗɪɨɡɢɜɧɵɣ�±�ɫɥɭɳɢɜɚɧɢɟ�ɤɥɟɬɨɤ�ɜɟɞɟɬ�ɤ�ɷɪɨɡɢɢ�����Ɏɢɛɪɢɧɨɡɧɵɣ�
±� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɭɬɨɥɳɟɧɧɨɣ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɨɛɪɚɡɭɟɬɫɹ�
ɮɢɛɪɢɧɨɡɧɚɹ� ɩɥɟɧɤɚ�� ��� əɡɜɟɧɧɵɣ� ±� ɨɛɪɚɡɨɜɚɧɢɟ� ɹɡɜɵ�� ��� əɡɜɟɧɧɨ�
ɩɟɪɮɨɪɚɬɢɜɧɵɣ� ±� ɩɪɨɢɫɯɨɞɢɬ� ɩɟɪɮɨɪɚɰɢɹ� ɹɡɜɵ�� ��� Ʌɢɝɚɬɭɪɧɵɣ�
±� ɜɵɞɟɥɟɧ� ɨɬɞɟɥɶɧɨ�� ɩɨɫɤɨɥɶɤɭ� ɜ� ɞɚɧɧɨɣ� ɫɢɬɭɚɰɢɢ� ɪɚɡɜɢɬɢɟ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɪɟɚɤɰɢɢ� ɢɞɟɬ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ� ɡɨɧɟ� ɥɢɝɚɬɭɪ��
əɡɜɟɧɧɵɣ�� ɹɡɜɟɧɧɨ�ɩɟɪɮɨɪɚɬɢɜɧɵɣ� ɢ� ɥɢɝɚɬɭɪɧɵɣ� ɚɧɚɫɬɨɦɨɡɢɬ�
ɜɵɞɟɥɹɟɬɫɹ� ɥɢɛɨ� ɧɚ� ɩɟɪɟɞɧɟɣ� ɝɭɛɟ� ɚɧɚɫɬɨɦɨɡɚ�� ɥɢɛɨ� ɧɚ� ɡɚɞɧɟɣ��ɉɨ�
ɫɬɚɞɢɹɦ� ɚɧɚɫɬɨɦɨɡɢɬ� ɦɨɠɟɬ� ɛɵɬɶ� ɨɫɬɪɵɦ� ɢɥɢ� ɯɪɨɧɢɱɟɫɤɢɦ�� ɂɡ�
ɢɡɭɱɟɧɧɵɯ����ɢɫɬɨɪɢɣ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɭɞɚɥɨɫɶ�ɧɚɣɬɢ�ɢ�ɨɛɪɚɛɨɬɚɬɶ�
��� ɩɟɪɜɢɱɧɵɯ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ�� ɧɚ� ɨɫɧɨɜɟ� ɤɨɬɨɪɵɯ� ɛɵɥɢ� ɜɵɞɟɥɟɧɵ�
ɫɥɟɞɭɸɳɢɟ� ɞɚɧɧɵɟ��ɉɟɪɜɢɱɧɵɣ� ɞɢɚɝɧɨɡ� ɜ� ���� ±� ɹɡɜɟɧɧɚɹ� ɛɨɥɟɡɧɶ�
ɠɟɥɭɞɤɚ�� ɜ� ���� ±� ɹɡɜɟɧɧɚɹ� ɛɨɥɟɡɧɶ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� ɜ�
���� ±� ɯɪɨɧɢɱɟɫɤɢɣ� ɝɚɫɬɪɢɬ�� Ɉɩɟɪɚɬɢɜɧɵɟ� ɞɚɧɧɵɟ�� ɞɨɫɬɭɩ� ±� �����
ɜɟɪɯɧɟɫɪɟɞɢɧɧɚɹ�ɥɚɩɚɪɨɬɨɦɢɹ��ȼɢɞ�ɨɩɟɪɚɰɢɢ������±�Ȼɢɥɶɪɨɬ�,������
±� Ȼɢɥɶɪɨɬ�,,� ɜ� ɦɨɞɢɮɢɤɚɰɢɹɯ��Ɉɛɴɟɦ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ��
���������±������±������ȼɵɜɨɞɵ��Ȼɨɥɟɡɧɶɸ�ɨɩɟɪɢɪɨɜɚɧɧɨɝɨ�ɠɟɥɭɞɤɚ�
ɫɬɪɚɞɚɸɬ� ɜ� ɨɫɧɨɜɧɨɦ� ɦɭɠɱɢɧɵ�� ɉɨɫɬɝɚɫɬɪɨɪɟɡɟɤɰɢɨɧɧɵɣ� ɫɢɧɞɪɨɦ�
ɜɨɡɧɢɤɚɟɬ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɜ� ɩɟɪɜɵɟ� �� ɥɟɬ� ɩɨɫɥɟ� ɪɟɡɟɤɰɢɢ�
ɠɟɥɭɞɤɚ��ɉɪɨɰɟɧɬ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ�ɩɨɫɥɟ�ɪɟɡɟɤɰɢɢ�ɠɟɥɭɞɤɚ�ɩɨ�Ȼɢɥɶɪɨɬ�
,,�ɜɵɲɟ��ɱɟɦ�ɩɨ�Ȼɢɥɶɪɨɬ�,��Ⱥɧɚɫɬɨɦɨɡɢɬ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ������ɫɥɭɱɚɟɜ��
ȼ�����ɫɥɭɱɚɟɜ�ɨɫɬɪɵɣ�ɚɧɚɫɬɨɦɨɡɢɬ�ɩɟɪɟɯɨɞɢɬ�ɜ�ɯɪɨɧɢɱɟɫɤɭɸ�ɮɨɪɦɭ��
Ⱥɧɚɫɬɨɦɨɡɢɬ� ɜɨɡɧɢɤɚɟɬ� ɜ� ɨɫɧɨɜɧɨɦ�ɩɨɫɥɟ� ɪɟɡɟɤɰɢɢ� ����ɠɟɥɭɞɤɚ� ɩɨ�
ɩɨɜɨɞɭ�ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɢ�ɩɨ�Ȼ���
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&KXYDVK�6WDWH�8QLYHUVLW\��&KHERNVDU\��5XVVLD

,QWURGXFWLRQ��2SHUDWHG� VWRPDFK� LOOQHVV� ±� SDWKRORJLFDO� FRQGLWLRQV� LQ� WKH�
KXPDQ� ERG\�� GHYHORSLQJ� LQ� WKH� ODWH� SHULRG� DIWHU� JDVWUHFWRP\�� $� ODUJH�
QXPEHU�RI�GLVDEOHG�LQ�FRQQHFWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�SRVWRSHUDWLYH�
SDWKRORJ\� V\QGURPHV� JLYH� PHGLFDO� DQG� VRFLDO� LPSRUWDQFH��$LP�� 6WXG\�
RI� SDWKRORJ\� ©GLVHDVH� RSHUDWHG� VWRPDFKª� DQG� GLUHFWO\� DQDVWRPRVLWLV��
0DWHULDOV� DQG�PHWKRGV�� ,Q� RXU�ZRUN��ZH� LQYHVWLJDWHG� WKH� FDVH� KLVWRULHV�
LQ� WKH�SHULRG�����±�����\HDUV� LQ� WKH�DUFKLYHV�RI�&LW\�&OLQLFDO�+RVSLWDO�
ʋ� ��� 5HSXEOLFDQ� &OLQLFDO� +RVSLWDO�� :DV� H[DPLQHG� ���� FDVH� KLVWRULHV�
ZLWK� SDWKRORJ\� ©GLVHDVH� RSHUDWHG� VWRPDFK�ªWKH� DYHUDJH� DJH� RI� SDWLHQWV�
LV����\HDUV�� WKH�DYHUDJH�KHLJKW�±������P�� WKH�DYHUDJH�ZHLJKW�±������NJ��
����PHQ��ZRPHQ�±�����'HSHQGLQJ�RQ�ZKHUH�\RX�OLYH�E\�XUEDQ�UHVLGHQWV�
ZDV�������� DQG������� UXUDO��5HVXOWV��3RVWJDVWUHFWRP\¶V�GLVRUGHUV�ZHUH�
REVHUYHG� LQ�DOO�SDWLHQWV��0RUHRYHU��PDQ\�SDWLHQWV�KDG��±��V\QGURPH�� ,W�
ZDV� IRXQG� WKDW� JDVWULF� UHVHFWLRQ� RIWHQ� OHDGV� WR� GLVDELOLW\� ±� ���� RI� WKH�
WRWDO��'XULQJ�WKH�SHULRG�IURP������WR������WKHUH�ZDV�SUHGRPLQDQFH�RI�WKH�
QXPEHU�RI�SODQQHG�RSHUDWLRQV�RQ�HPHUJHQF\��,Q�UHFHQW�\HDUV������±�����
JJ��� WUHQG� WRRN� UHYHUVHG�� 3HUFHQW� GLVDELOLW\�� EXW� LV� UHWDLQHG�� WKH� SODQQHG�
RSHUDWLRQV� LV��������ZKLOH� WKH�HPHUJHQF\�±�������RI� WKH� WRWDO�SDWLHQWV��

,QFLGHQFH� RI� DQDVWRPRVLWLV� LV� ��������$QDVWRPRVLV� ±� DQ� LQÀDPPDWLRQ�
DIIHFWLQJ�WLVVXH�DUWL¿FLDOO\�DQDVWRPRVLV��2I�WKH�����VWXGLHG�KDG����VWRULHV�
DV� SDUW� RI� WKH� GLDJQRVLV� ©DQDVWRPRVLWLVª�� $QDVWRPRVLWLV� HWLRORJ\� VWLOO�
UHPDLQV�LQVXI¿FLHQWO\�XQFOHDU��%DVHG�RQ�GDWD�¿EURJDVWURVFRS\����SDWLHQWV�
GHYHORSHG� D� FODVVL¿FDWLRQ� WKDW� LQFOXGHV� WKUHH� DVSHFWV�� WKH� IXQFWLRQDO�
FKDUDFWHULVWLFV��PRUSKRORJLFDO�SLFWXUH�DQG�WKH�VWDJH�RI�GLVHDVH��)XQFWLRQDO�
FKDUDFWHULVWLFV� RI� WKH� DQDVWRPRVLV� FDQ� ��� IXQFWLRQDO�ZHDOWK\�� WKDW� LV�
WR� SHUIRUP� WKH� IXQFWLRQ� RI� WKH� YDOYH� DQG� VSKLQFWHU� DQG� ��� IXQFWLRQDOO\�
LQVROYHQW�� )XQFWLRQDOO\� DQDVWRPRWLF� OHDN� FDQ� EH� �D�� FRPSOHWHO\� ZKHQ�
WKHUH�DUH�VLJQV�RI�ERWK�IXQFWLRQV�VLPXOWDQHRXVO\�RU��E��SDUWLDOO\��3DUWLDOO\�
IXQFWLRQDO�DQDVWRPRWLF�OHDN�LQYROYHV�����ODFN�RI�VSKLQFWHU�IXQFWLRQ�±�JDSHV�
DQDVWRPRVLV�����UHGXFWLRQ�RI�VSKLQFWHU�IXQFWLRQ�±�DQDVWRPRVLV�LV�QRW�IXOO\�
FORVHV�DQG����WKH�DEVHQFH�UHGXFWLRQ�YDOYH�IXQFWLRQ�±�UHÀX[��$FFRUGLQJ�WR�
WKH�PRUSKRORJLFDO�SLFWXUH�ZH�GLVWLQJXLVK�����&DWDUUKDO��VLPSOH��±�PXFRVD�
WKLFNHQLQJ� VFKHQD�� HGHPDWRXV�� K\SHUHPLF�� ��� (URVLYH� ±� VORXJKLQJ� FHOOV�
OHDGV� WR�HURVLRQ�����)LEULQRXV�±�RQ� WKH�VXUIDFH�RI� WKH� WKLFNHQHG�PXFRXV�
PHPEUDQH�IRUPHG�¿EULQRXV�¿OP�����8OFHUDWLYH�±�XOFHUDWLRQ�����8OFHUDWLYH�
UXSWXUHG�±�XOFHU�SHUIRUDWLRQ�RFFXUV�����/LJDWXUH�±�FDQ�EH�VWDWHG�VHSDUDWHO\��
EHFDXVH�LQ�WKLV�VLWXDWLRQ�LV�WKH�GHYHORSPHQW�RI�DQ�LQÀDPPDWRU\�UHVSRQVH�
LQ� WKH� LPPHGLDWH� DUHD� RI� OLJDWXUHV�� 8OFHUDWLYH�� XOFHUDWLYH� UXSWXUHG� DQG�
OLJDWXUH�DQDVWRPRVLWLV�VWDQGV�RU�RQ�WKH�IURQW�OLS�RI�WKH�DQDVWRPRVLV�RU�RQ�
WKH�EDFN��%\�VWHSV�DQDVWRPRVLWLV�FDQ�EH�DFXWH��LW�PD\�EH�FKURQLF��2XW�RI�
WKH����VWRULHV�LV�EHLQJ�DEOH�WR�¿QG�DQG�WUHDW�WKH����SULPDU\�VXUJLFDO��EDVHG�
RQ�ZKLFK� WKH� IROORZLQJ�GDWD�ZHUH� LGHQWL¿HG��3ULPDU\�GLDJQRVLV� LQ� ����
±� VWRPDFK�XOFHU�� ����±�GXRGHQDO� XOFHU� DQG� LQ� ����±� FKURQLF� JDVWULWLV��
2SHUDWLRQDO�GDWD�� DFFHVV�±������YHUKQHVUHGLQQD\D� ODSDURWRP\��7\SH�RI�
VXUJHU\������±�%LOOURWK�,������±�LQ�WKH�%LOOURWK�,,�PRGL¿FDWLRQV��9ROXPH�
VXUJHU\��±����������±������±������&RQFOXVLRQ��2SHUDWHG�VWRPDFK�LOOQHVV�
VXIIHU� PRVWO\� PHQ�� 3RVWJDVWURUH]HNWVLRQQ\� V\QGURPH� RFFXUV� LQ� PRVW�
FDVHV� LQ� WKH� ¿UVW� ¿YH� \HDUV� DIWHU� JDVWUHFWRP\�� 3HUFHQWDJH� RI� GLVDELOLW\�
DIWHU�JDVWUHFWRP\�%LOOURWK�,,�KLJKHU� WKDQ�%LOOURWK�,��$QDVWRPRVLWLV� IRXQG�
LQ������FDVHV�� ,Q�����RI�FDVHV�RI�DFXWH�DQDVWRPRVLWLV�EHFRPHV�FKURQLF��
$QDVWRPRVLWLV�RFFXUV�PRVWO\�DIWHU�UHVHFWLRQ�RI�WZR�WKLUGV�RI�WKH�VWRPDFK�
IRU�SHSWLF�XOFHU�GLVHDVH�E\�%���

ɏɂɊɍɊȽɂɑȿɋɄɈȿ�Ʌȿɑȿɇɂȿ�ȻɈɅɖɇɕɏ�ɋ�ȽȺɇȽɊȿɇɈɁɇɈɃ�
ɉɂɈȾȿɊɆɂȿɃ
Ⱥ�ɋ��ȼɢɯɪɨɜɚ��Ⱥ�ɂ��ɉɪɢɜɢɞɟɧɰɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��ɋɬɭɩɢɧ��ɞ�ɦ�ɧ���
ɩɪɨɮ��ȼ�ȼ��Ʌɚɩɬɟɜ��ɤ�ɦ�ɧ��Ɉ�Ɇ��Ɏɢɥɚɬɨɜɚ��ɋ�ȼ��Ƚɨɪɸɧɨɜ��Ⱥ�ɂ��
ɉɪɢɜɢɞɟɧɰɟɜ��ɋ�ɘ��ɀɢɞɤɢɯ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɧɨɝɨɨɛɪɚɡɢɟ� ɦɟɯɚɧɢɡɦɨɜ� ɪɚɡɜɢɬɢɹ� ɝɚɧɝɪɟɧɨɡɧɨɣ�
ɩɢɨɞɟɪɦɢɢ�� ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ� ɛɨɥɟɡɧɟɣ�� ɱɚɫɬɵɯ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɨɲɢɛɨɤ�� ɧɟɞɨɫɬɚɬɨɱɧɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɫɪɟɞɫɬɜ�
ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɤɨɪɪɟɤɰɢɢ�� ɱɬɨ� ɡɚɱɚɫɬɭɸ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɚɡɜɢɬɢɸ�
ɫɟɪɶɟɡɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɢ� ɫɬɨɣɤɨɣ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɛɨɥɶɧɨɝɨ�� ɧɚ�
ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɧɟ� ɩɨɡɜɨɥɹɸɬ� ɫɨɦɧɟɜɚɬɶɫɹ� ɜ� ɚɤɬɭɚɥɶɧɨɫɬɢ�
ɩɪɨɛɥɟɦɵ� ɝɚɧɝɪɟɧɨɡɧɨɣ� ɩɢɨɞɟɪɦɢɢ�� Ƚɚɧɝɪɟɧɨɡɧɚɹ� ɩɢɨɞɟɪɦɢɹ�
ɹɜɥɹɟɬɫɹ� ɫɟɪɶɟɡɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɜ�ɦɟɞɢɰɢɧɟ��ɩɨɫɤɨɥɶɤɭ�ɟɟ� ɷɬɢɨɥɨɝɢɹ�
ɨɫɬɚɟɬɫɹ�ɧɟɢɡɜɟɫɬɧɨɣ�� ɚ� ɫɩɟɰɢɮɢɱɟɫɤɨɟ�ɥɟɱɟɧɢɟ� ɜ�ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɨɬɫɭɬɫɬɜɭɟɬ�� ɇɚɪɹɞɭ� ɫ� ɷɬɢɦ� ɩɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɢ� ɫɨɰɢɚɥɶɧɨɣ�
ɡɧɚɱɢɦɨɫɬɢ� ɝɚɧɝɪɟɧɨɡɧɚɹ� ɩɢɨɞɟɪɦɢɹ� ɡɚɧɢɦɚɟɬ� ɧɟ� ɩɨɫɥɟɞɧɟɟ� ɦɟɫɬɨ��
ɢɦɟɟɬ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɪɟɰɢɞɢɜɢɪɭɸɳɟɟ� ɬɟɱɟɧɢɟ� ɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ�
ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɵɣ�ɩɪɨɝɧɨɡ��Ƚɚɧɝɪɟɧɨɡɧɚɹ�ɩɢɨɞɟɪɦɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɛɨɥɶɲɭɸ� ɩɪɨɛɥɟɦɭ� ɧɟ� ɬɨɥɶɤɨ� ɜ� ɞɟɪɦɚɬɨɥɨɝɢɢ�� ɪɟɜɦɚɬɨɥɨɝɢɢ��
ɬɟɪɚɩɢɢ�� ɧɨ� ɢ� ɜ� ɯɢɪɭɪɝɢɢ� ɜɜɢɞɭ� ɬɨɝɨ�� ɱɬɨ� ɱɚɫɬɶ� ɛɨɥɶɧɵɯ� ɥɟɱɢɬɫɹ�
ɜ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɫɬɚɰɢɨɧɚɪɚɯ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ� ɧɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɤɚɫɚɸɳɢɯɫɹ� ɷɬɢɨɥɨɝɢɢ��
ɩɚɬɨɦɨɪɮɨɥɨɝɢɢ�� ɩɚɬɨɝɟɧɟɡɚ� ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɱɬɨ� ɨɩɪɟɞɟɥɹɟɬ�
ɚɤɬɭɚɥɶɧɨɫɬɶ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɤɨɦɩɥɟɤɫɧɨɟ� ɢɡɭɱɟɧɢɟ� ɷɬɢɨɥɨɝɢɢ��
ɩɚɬɨɦɨɪɮɨɥɨɝɢɢ�� ɩɚɬɨɝɟɧɟɡɚ�� ɜɵɹɜɥɟɧɢɟ� ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɵɯ�
ɢ� ɷɮɮɟɤɬɢɜɧɵɯ� ɫɯɟɦ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɝɚɧɝɪɟɧɨɡɧɨɣ�ɩɢɨɞɟɪɦɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
��� ɫɥɭɱɚɹ� ɝɚɧɝɪɟɧɨɡɧɨɣ� ɩɢɨɞɟɪɦɢɢ�� ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɣ� ɫ� ɛɨɥɟɡɧɶɸ�
Ʉɪɨɧɚ�� ±� ������� ɫ� ɨɩɭɯɨɥɹɦɢ� ±� ������� ɫ� ɤɨɥɥɚɝɟɧɨɡɚɦɢ� ±� ������� ɫ�
ɞɪɭɝɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ±� ������� ɭ� ������ ɢɦɟɥɚɫɶ� ɢɞɢɨɩɚɬɢɱɟɫɤɚɹ�
ɮɨɪɦɚ��ɀɟɧɳɢɧɵ�ɫɨɫɬɚɜɢɥɢ������ɦɭɠɱɢɧɵ�±������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɛɨɥɶɧɵɯ� ±� ��������� ɝɨɞɚ�� əɡɜɟɧɧɵɟ� ɞɟɮɟɤɬɵ� ɥɨɤɚɥɢɡɨɜɚɥɢɫɶ� ɧɚ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɹɯ� ɜ� ����� ɜ� ������ ±� ɧɚ� ɬɭɥɨɜɢɳɟ�� ɜ� ������ ±� ɜ�
ɞɪɭɝɢɯ�ɨɛɥɚɫɬɹɯ��ȼ�������±�ɧɚɛɥɸɞɚɥɢɫɶ�ɦɧɨɠɟɫɬɜɟɧɧɵɟ�ɹɡɜɟɧɧɵɟ�
ɞɟɮɟɤɬɵ�� ɉɥɨɳɚɞɶ� ɹɡɜɟɧɧɵɯ� ɞɟɮɟɤɬɨɜ� ±� ɨɬ� ���� ɞɨ� ���� ɫɦ��� ɍ� ����
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ɹɡɜɵ� ɫɭɳɟɫɬɜɨɜɚɥɢ� �±�� ɦɟɫɹɰɚ�� ɍ� �� �������� ɛɨɥɶɧɵɯ� ɩɪɨɜɨɞɢɥɚɫɶ�
13:7��Ʉɨɧɫɟɪɜɚɬɢɜɧɨɟ�ɥɟɱɟɧɢɟ�ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɝɥɸɤɨɤɨɪɬɢɤɨɢɞɚɦɢ�
ɢ�ɰɢɬɨɫɬɚɬɢɤɚɦɢ��ȼ�ɨɫɬɪɨɣ�ɮɚɡɟ�ɜ�������ɩɪɨɜɨɞɢɥɚɫɶ�ɯɢɪɭɪɝɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɹɡɜɟɧɧɵɯ� ɞɟɮɟɤɬɨɜ�� ɉɨ� ɞɨɫɬɢɠɟɧɢɢ� ɪɟɦɢɫɫɢɢ� ɜ� ������
ɜɵɩɨɥɧɟɧɚ� ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ� ɫ� ɩɨɥɧɵɦ� ɩɪɢɠɢɜɥɟɧɢɟɦ� ɤɨɠɧɵɯ�
ɥɨɫɤɭɬɨɜ�ɜ��������Ɋɟɡɭɥɶɬɚɬɵ��ɋɬɨɣɤɚɹ�ɪɟɦɢɫɫɢɹ�ɞɨɫɬɢɝɧɭɬɚ�ɜ��������
ȼ�������ɹɡɜɟɧɧɵɟ�ɞɟɮɟɤɬɵ�ɡɚɠɢɥɢ�ɩɨɥɧɨɫɬɶɸ��ɜ�������±�ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɦɟɧɶɲɢɥɢɫɶ� ɜ� ɪɚɡɦɟɪɚɯ�� ɉɪɢ� ɨɰɟɧɤɟ� ɨɬɞɚɥɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɭ�
��� ɛɨɥɶɧɵɯ� ɜ� ɫɪɨɤɢ� ɨɬ� �� ɞɨ� ��� ɥɟɬ� ɫɬɨɣɤɚɹ� ɪɟɦɢɫɫɢɹ� ɧɚɛɥɸɞɚɥɚɫɶ�
ɜ� ������� ɪɟɰɢɞɢɜ� ɝɚɧɝɪɟɧɨɡɧɨɣ� ɩɢɨɞɟɪɦɢɢ� ±� ɜ� ������� ȼɵɜɨɞɵ��
Ⱥɤɬɢɜɧɚɹ� ɯɢɪɭɪɝɢɱɟɫɤɚɹ� ɬɚɤɬɢɤɚ� ɫ� ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɨɣ� ɩɨɡɜɨɥɹɟɬ�
ɞɨɛɢɬɶɫɹ�ɯɨɪɨɲɢɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɥɟɱɟɧɢɹ�ɜ�������ɫɥɭɱɚɟɜ�ɝɚɧɝɪɟɧɨɡɧɨɣ�
ɩɢɨɞɟɪɦɢɢ�

75($70(17�2)�3$7,(176�:,7+�$�3<2'(50$�
*$1*5(12680
$�6��9LKURYD��$�,��3ULYLGHQWVHY
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��9�$��6WXSLQ��'0HG6FL��3URI��9�9��
/DSWHY��&DQG0HG6FL�2�0��)LODWRYD��6�9��*RU\XQRY��$�,��3ULYLGHQWVHY��
6�<��=KLGNLK
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3\RGHUPD� JDQJUHQRVXP� WDNHV� QRW� WKH� ODVW� SODFH�� KDV�
XVXDOO\� UHFLGLYRXV� FXUUHQW� DQG� WKH� DGYHUVH� PHGLFR�VRFLDO� IRUHFDVW�� 7KH�
3\RGHUPD�JDQJUHQRVXP�SUHVHQWV�D�ELJ�SUREOHP�QRW�RQO\�LQ�GHUPDWRORJ\��
UKHXPDWRORJ\�� WKHUDS\��EXW� DOVR� WR� VXUJHULHV� LQ�YLHZ�RI� WKH� IDFW� WKDW� WKH�
SDUW�RI�SDWLHQWV�LV�WUHDWHG�LQ�VXUJLFDO�KRVSLWDOV��$W�SUHVHQW�LQ�WKH�5XVVLDQ�
)HGHUDWLRQ� LW� ZDVQ¶W� FRQGXFWHG� UHVHDUFKHV� FRQFHUQLQJ� DQ� HWLRORJ\��
SDWKRPRUSKRORJ\�� SDWKRJHQHVLV� WKLV� GLVHDVH� WKDW� GH¿QHV� UHOHYDQFH� RI�
WKH�UHDO� UHVHDUFK��$LP��7KH�DLP�RI� WKH�UHVHDUFK� LV�D�FRPSOH[�VWXGLQJ�RI�
DQ� HWLRORJ\�� SDWKRPRUSKRORJ\�� SDWRJHQHVLV�� WR� UHYHDO� WKH� PRVW� UDWLRQDO�
VFKHPHV�RI�FRQVHUYDWLYH�DQG�VXUJLFDO� WUHDWPHQW��0DWHULDOV�DQG�PHWKRGV��
��� FDVHV� E\� WKH� 3*� DVVRFLDWHG� ZLWK� DQ� &URKQ¶V� GLVHDVH� ±� ������� ZLWK�
WXPRUV�±��������ZLWK�FROODJHQRVHV�±��������ZLWK�RWKHU�GLVHDVHV�RI��������
������KDG�DQ� LGLRSDWKLF� IRUP��DUH�DQDO\VHG��:RPHQ�PDNH������PHQ�±�
�����$YHUDJH�DJH�RI�SDWLHQWV�±����������\HDUV��8OFHUDWLYH�GHIHFWV�ZHUH�
ORFDOL]HG�RQ�WKH�ORZHU�H[WUHPLWLHV�LQ������LQ�������±�RQ�D�WUXQN��LQ�������
±�LQ�RWKHU�DUHDV��,Q�������±�SOXUDO�XOFHU�GHIHFWV�ZHUH�REVHUYHG��7KH�VTXDUH�
RI�XOFHU�GHIHFWV� LV� IURP����� WR�����FP���'LVHDVH�GXUDWLRQ� LQ�PRVW� FDVHV�
PDNH�DERXW��±��PRQWKV����SDWLHQWV���������KHOG�13:7��'UXJ�WUHDWPHQW�
ZDV�FDUULHG�RXW�E\�FRUWLFRVWHURLGV�DQG�F\WRVWDWLFV�WKHUDS\��,Q�D�VKDUS�SKDVH�
UDGLFDO�VXUJLFDO�SURFHVVLQJ�RI�XOFHU�GHIHFWV�ZDV�FDUULHG�RXW�WR��������2Q�
UHDFKLQJ�UHPLVVLRQ�LQ�������LW�LV�H[HFXWHG�VNLQ�WUDQVSODQWDWLRQ�ZLWK�IXOO�D�
HQJUDIWPHQW�RI�VNLQ�UDJV�LQ��������5HVXOWV��3HUPDQHQW�UHPLVVLRQ�LV�UHDFKHG�
LQ� ������� ,Q� ������XOFHU� GHIHFWV� EHJDQ� WR� OLYH� FRPSOHWHO\�� LQ� ������±�
FRQVLGHUDEO\�GHFUHDVHG�LQ�VL]HV��$W�DQ�DVVHVVPHQW�RI�WKH�UHPRWH�UHVXOWV�DW�
���SDWLHQWV�LQ�WHUPV�IURP���WR����\HDUV�SHUPDQHQW�UHPLVVLRQ�ZDV�REVHUYHG�
LQ�������S\RGHUPD�JDQJUHQRVXP�UHFXUUHQFH�LQ��������&RQFOXVLRQ��$FWLYH�
VXUJLFDO�WDFWLFV�DQG�VNLQ�WUDQVSODQWDWLRQ�DOORZV�WR�DFKLHYH�JRRG�UHVXOWV�RI�
WUHDWPHQW�LQ�������RI�FDVHV�S\RGHUPD�JDQJUHQRVXP�

ɆɂɇɂɂɇȼȺɁɂȼɇɕȿ�ɆȿɌɈȾɕ�Ʌȿɑȿɇɂə�
ɉȿɊɎɈɊȺɌɂȼɇɈɃ�əɁȼɕ�ȾȼȿɇȺȾɐȺɌɂɉȿɊɋɌɇɈɃ�
ɄɂɒɄɂ
ɇ�Ȼ��Ɉɦɚɪɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɩɪɨɮ��ȼ�Ƚ��Ʌɭɛɹɧɫɤɢɣ
ɋɟɦɢɩɚɥɚɬɢɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ɋɟɦɟɣ��Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧɚɯ� ɩɟɪɮɨɪɚɬɢɜɧɵɟ� ɹɡɜɵ�
ɜɫɬɪɟɱɚɸɬɫɹ� ɜ� �±��� ɧɚɛɥɸɞɟɧɢɹɯ� ɧɚ� ���� ���� ɧɚɫɟɥɟɧɢɹ� ɜ� ɝɨɞ�� ɉɨ�
ɞɚɧɧɵɦ� ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɤɨɝɨɪɬɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɥɟɬɚɥɶɧɨɫɬɶ� ɡɚ�
ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�ɧɟ�ɢɦɟɟɬ�ɬɟɧɞɟɧɰɢɢ�ɤ�ɫɧɢɠɟɧɢɸ�ɢ�ɩɪɢ�ɩɟɪɮɨɪɚɰɢɢ�
ɞɭɨɞɟɧɚɥɶɧɨɣ�ɹɡɜɵ�ɫɨɫɬɚɜɥɹɟɬ��±�����ɠɟɥɭɞɨɱɧɨɣ�±�ɜ��±��ɪɚɡɚ�ɜɵɲɟ��
Ɋɭɬɢɧɧɨɣ�ɨɩɟɪɚɰɢɟɣ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɤɥɢɧɢɤ�ɹɜɥɹɟɬɫɹ�ɭɲɢɜɚɧɢɟ�ɹɡɜɵ��
Ɋɟɡɭɥɶɬɚɬɵ�ɷɬɨɣ�ɧɟɪɚɞɢɤɚɥɶɧɨɣ�ɨɩɟɪɚɰɢɢ�ɨɫɬɚɜɥɹɸɬ�ɠɟɥɚɬɶ�ɥɭɱɲɟɝɨ��
ȼ�ɬɟɱɟɧɢɟ�ɩɟɪɜɨɝɨ�ɝɨɞɚ�ɪɟɰɢɞɢɜ�ɹɡɜɵ�ɨɬɦɟɱɚɟɬɫɹ�ɭ���±����ɛɨɥɶɧɵɯ��ɤ�
���ɝɨɞɚɦ�ɢɡ�ɡɚ�ɪɚɡɜɢɬɢɹ�ɫɬɟɧɨɡɚ��ɩɨɜɬɨɪɧɨɣ�ɩɟɪɮɨɪɚɰɢɢ��ɦɚɫɫɢɜɧɨɝɨ�
ɤɪɨɜɨɬɟɱɟɧɢɹ� ɢɥɢ� ɫɨɱɟɬɚɧɢɹ� ɨɫɥɨɠɧɟɧɢɣ� ɩɨɜɬɨɪɧɵɦ� ɨɩɟɪɚɰɢɹɦ�
ɩɨɞɜɟɪɝɚɟɬɫɹ�����ɛɨɥɶɧɵɯ�ɢ�ɛɨɥɟɟ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɟɧɢɟ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ�ɢ�ɨɬɞɚɥɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�
ɩɪɨɛɨɞɧɵɯ� ɹɡɜ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɨɫɧɨɜɚɧɨ� ɧɚ� ɢɡɭɱɟɧɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɥɟɱɟɧɢɹ� ��� ɛɨɥɶɧɵɯ� ɫ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɨɣ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɜ� ɤɥɢɧɢɤɟ� ɝɨɫɩɢɬɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ� ɡɚ� ɩɟɪɢɨɞ�

ɫ������ɩɨ������ɝ��Ɉɫɧɨɜɧɭɸ�ɦɚɫɫɭ�±����������ɩɚɰɢɟɧɬɚ�±�ɫɨɫɬɚɜɥɹɥɢ�
ɥɸɞɢ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɋɪɟɞɢ�ɨɛɳɟɝɨ�ɤɨɥɢɱɟɫɬɜɨ�ɛɨɥɶɧɵɯ�
ɦɭɠɱɢɧ�ɛɵɥɨ�����������ɠɟɧɳɢɧ�±���������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�±�ɨɬ�
���ɞɨ����ɥɟɬ��ɍ����������ɛɨɥɶɧɵɯ�ɜɵɹɜɥɟɧɵ�ɪɚɡɥɢɱɧɵɟ�ɫɨɩɭɬɫɬɜɭɸɳɢɟ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɋɬɟɪɬɚɹ� ɤɥɢɧɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ� �ɜɵɪɚɠɟɧɧɵɣ� ɛɨɥɟɜɨɣ�
ɫɢɧɞɪɨɦ�� ɧɚɥɢɱɢɟ� ɹɡɜɟɧɧɨɝɨ�ɞɟɮɟɤɬɚ�ɩɨ�ɞɚɧɧɵɦ�ɎȽȾɋ�� ɨɬɫɭɬɫɬɜɢɟ�
ɩɧɟɜɦɨɩɟɪɢɬɨɧɟɭɦɚ� ɩɨɫɥɟ� ɎȽȾɋ�� ɨɬɦɟɱɟɧɚ� ɭ� ��� �������� ɛɨɥɶɧɵɯ��
ȼɵɛɨɪ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɢ� ɛɵɥ� ɧɚɩɪɚɜɥɟɧ� ɧɚ� ɨɞɧɨɜɪɟɦɟɧɧɨɟ�
ɪɟɲɟɧɢɟ� ɫɥɟɞɭɸɳɢɯ� ɡɚɞɚɱ� ±� ɥɢɤɜɢɞɚɰɢɸ� ɢɫɬɨɱɧɢɤɚ� ɩɟɪɢɬɨɧɢɬɚ��
ɪɚɞɢɤɚɥɶɧɨɟ� ɥɟɱɟɧɢɟ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ�� ɦɚɥɭɸ� ɬɪɚɜɦɚɬɢɡɚɰɢɸ��
Ʌɚɩɚɪɨɬɨɦɢɸ�� ɭɲɢɜɚɧɢɟ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɵ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ�ɩɪɨɢɡɜɟɥɢ�ɭ�����������ɥɚɩɚɪɨɬɨɦɢɸ��ɢɫɫɟɱɟɧɢɟ�ɩɟɪɮɨɪɚɬɢɜɧɨɣ�
ɹɡɜɵ�� ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɭ� ɢ� ɞɪɟɧɢɪɨɜɚɧɢɟ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ±� ɭ� ���
������� ɥɚɩɚɪɨɫɤɨɩɢɸ�� ɫɚɧɚɰɢɸ�� ɢɫɫɟɱɟɧɢɟ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɵ��
ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɭ� ɢ� ɞɪɟɧɢɪɨɜɚɧɢɟ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɢɡ� ɦɢɧɢ�
ɞɨɫɬɭɩɚ� ±� ɭ� ��� ������ ɛɨɥɶɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢɦɟɧɹɟɦɵɣ� ɧɚɦɢ�
ɫɩɨɫɨɛ� ±� ɥɚɩɚɪɨɫɤɨɩɢɹ�� ɫɚɧɚɰɢɹ� ɢ� ɢɫɫɟɱɟɧɢɟ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɵ�
ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� ɫ� ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɨɣ� ɢɡ�ɦɢɧɢ� ɞɨɫɬɭɩɚ� ±�
ɢɦɟɟɬ� ɪɹɞ� ɩɪɟɢɦɭɳɟɫɬɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɭɲɢɜɚɧɢɟɦ� ɹɡɜɵ�� ɭɞɚɟɬɫɹ�
ɬɳɚɬɟɥɶɧɨ� ɨɫɦɨɬɪɟɬɶ� ɡɚɞɧɸɸ� ɫɬɟɧɤɭ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�
ɫ� ɰɟɥɶɸ� ɢɫɤɥɸɱɟɧɢɹ� ɧɚɥɢɱɢɹ� ɹɡɜɵ� ɧɚ� ɡɚɞɧɟɣ� ɫɬɟɧɤɟ�� ɭɫɬɪɚɧɢɬɶ�
ɫɬɟɧɨɡ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� ɭɞɚɥɢɬɶ� ɜɨɫɩɚɥɟɧɧɵɣ� ɜɚɥ�
ɜɨɤɪɭɝ� ɹɡɜɵ�� ɱɬɨ� ɫɨɡɞɚɟɬ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɥɭɱɲɟɝɨ� ɡɚɠɢɜɥɟɧɢɹ� ɪɚɧɵ�
ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ�
ɪɚɡɜɢɥɢɫɶ�ɭ��������ɛɨɥɶɧɵɯ��ɧɚɝɧɨɟɧɢɟ�ɪɚɧɵ�±������������ɞɢɫɮɚɝɢɹ�
±� �� �������� ɝɚɬɪɨɫɬɚɡ� ±� �� ��������� ɨɫɬɪɵɣ� ɩɚɧɤɪɟɚɬɢɬ� ±� �� ���������
Ɉɰɟɧɤɚ� ɨɬɞɚɥɟɧɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨɫɥɟ� ɥɚɩɨɪɨɫɤɨɩɢɢ��
ɢɫɫɟɱɟɧɢɹ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɵ� ȾɉɄ�� ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɢ� ɢɡ�
ɦɢɧɢ� ɞɨɫɬɭɩɚ� ɩɪɨɫɥɟɠɟɧɵ� ɭ� �� ɛɨɥɶɧɵɯ�� Ɉɬɥɢɱɧɵɣ� ɢ� ɯɨɪɨɲɢɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɩɨɥɭɱɟɧɵ� ɜ� �� �������� ɫɥɭɱɚɹɯ�� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ±� ɜ�
�� �������� ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɛɵɥɚ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ� ɦɚɫɫɵ�
ɬɟɥɚ�� ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶ� ɜɨɫɫɬɚɧɨɜɥɟɧɚ� ɱɟɪɟɡ� ��±��� ɞɧɟɣ� ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ�� ɗɧɞɨɫɤɨɩɢɱɟɫɤɢ� ɢ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢ� ɫɭɳɟɫɬɜɟɧɧɵɯ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɧɟ� ɜɵɹɜɥɟɧɨ�� ȼɵɜɨɞɵ�� ��� Ɉɰɟɧɤɚ�
ɨɬɞɚɥɟɧɧɵɯ�ɤɥɢɧɢɱɟɫɤɢɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨɫɥɟ�ɥɚɩɚɪɨɫɤɨɩɢɢ��ɢɫɫɟɱɟɧɢɹ�
ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɵ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�� ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɢ�
ɢɡ� ɦɢɧɢ� ɞɨɫɬɭɩɚ� ɩɪɨɫɥɟɠɟɧɚ� ɭ� ��� ɛɨɥɶɧɵɯ�� Ɉɬɥɢɱɧɵɣ� ɢ� ɯɨɪɨɲɢɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɩɨɥɭɱɟɧɵ� ɜ� �� �������� ɫɥɭɱɚɹɯ�� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ±� ɜ�
�� �������� ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɛɵɥɚ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ� ɦɚɫɫɵ�
ɬɟɥɚ�� ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶ� ɜɨɫɫɬɚɧɨɜɥɟɧɚ� ɱɟɪɟɡ� ��±��� ɞɧɟɣ� ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ�� ��� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ� ɪɚɡɜɢɥɢɫɶ� ɭ� �� ������
ɛɨɥɶɧɵɯ��ɧɚɝɧɨɟɧɢɟ�ɪɚɧɵ�±�����������ɞɢɫɮɚɝɢɹ�±�����������ɝɚɬɪɨɫɬɚɡ�
±� �� �������� ɨɫɬɪɵɣ� ɩɚɧɤɪɟɚɬɢɬ� ±� �� ������ ɉɪɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɦ� ɢ�
ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ�ɧɟ�ɜɵɹɜɥɟɧɨ�����ɍɱɢɬɵɜɚɹ�ɪɟɡɭɥɶɬɚɬɵ�ɜɢɞɟɨɥɚɩɚɪɨɫɤɨɩɢɢ��
ɢɫɫɟɱɟɧɢɟ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ� ɹɡɜɵ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� ɫ�
ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɨɣ� ɢɡ� ɦɢɧɢ� ɞɨɫɬɭɩɚ� ɩɨɡɜɨɥɹɟɬ� ɫɱɢɬɚɬɶ�� ɱɬɨ� ɞɚɧɧɚɹ�
ɨɩɟɪɚɰɢɹ� ɹɜɥɹɟɬɫɹ� ɨɛɨɫɧɨɜɚɧɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɩɟɪɮɨɪɚɬɢɜɧɨɣ�
ɞɭɨɞɟɧɚɥɶɧɨɣ�ɹɡɜɵ�

0,1,�,19$6,9(�0(7+2'6�2)�75($70(17�3(5)25$7,9(�
8/&(5�2)�'82'(180
1�%��2PDURY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�*��/XE\DQVNLL
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� 3HUIRUDWLRQ� ±� WKH� OLIH�WKUHDWHQLQJ� FRPSOLFDWLRQ� ZKLFK� LV�
REVHUYLQJ�RQ�WKH�DYHUDJH�DW����RI�SDWLHQWV�ZLWK�VWRPDFK�XOFHU��+RZHYHU��
LI� SDWLHQWV� DUH� H[SRVHG� WR� H[FHVVLYH� LQÀXHQFH� RI� DGYHUVH� IDFWRUV� DQG�
GRQ¶W� UHFHLYH� DGHTXDWH� FRQVHUYDWLYH� WUHDWPHQW�� WKH� ULVN� RI� SHUIRUDWLRQ�
FDQ� HVVHQWLDOO\� UDLVH��7KH�YDVW�PDMRULW\� RI� SHUIRUDWLRQV� ���±����� LV� WKH�
VKDUH� QRZ�RI� GXRGHQDO� ORFDOL]DWLRQ� RI� DQ� XOFHU��$LP�� ,V� WR� LPSURYH� WKH�
LPPHGLDWH� DQG� UHPRWH� UHVXOWV� RI� VXUJLFDO� WUHDWPHQW� RI� SHUIRUDWLYH� XOFHU�
RI� GXRGHQXP�� 0DWHULDOV� DQG� PHWKRGV�� 5HVHDUFK� LV� EDVHG� RQ� VWXG\LQJ�
RI� UHVXOWV� RI� RSHUDWLYH� WUHDWPHQW� RI� ��� SDWLHQWV�ZLWK� D� SHUIRUDWLYH� XOFHU�
RI� GXRGHQXP�� EHLQJ� LQ� FOLQLF� RI� KRVSLWDO� VXUJHU\� IURP� ����� IRU� ������
��� ������ZDV�PDGH�E\�SHRSOH�RI�DEOH�ERGLHG�DJH��$PRQJ� WRWDO�RI� VLFN�
PHQ�ZDV�����������ZRPHQ���������0LGGOH�DJH�RI�SDWLHQWV� IURP���±���
\HDUV��$W����������SDWLHQWV�DUH�UHYHDOHG�YDULRXV�DFFRPSDQ\LQJ�GLVHDVHV��
7KH�FKRLFH�RI�VXUJLFDO� WDFWLFV�ZDV�GLUHFWHG�RQ�WKH�VLPXOWDQHRXV�VROXWLRQ�
RI� WKH� IROORZLQJ� WDVNV� ±� HOLPLQDWLRQ� RI� D� VRXUFH� RI� SHULWRQLWLV�� UDGLFDO�
WUHDWPHQW� RI� VWRPDFK� XOFHU�� D� VPDOO� WUDXPD��7KH� ODSDURWRP\�� WDNH� LQ� RI�
D�SHUIRUDWLYH�XOFHU�RI�D�GXRGHQXP�PDGH�DW�����������D�ODSDURWRP\�WDNH�
LQ�RI�D�SHUIRUDWLYH�XOFHU��GXRGHQRSODVWLF�DQG�D�GUDLQDJH�RI�DQ�DEGRPLQDO�
FDYLW\�����������D�ODSDURVFRS\��VDQLWDWLRQ��WDNH�LQ�RI�D�SHUIRUDWLYH�XOFHU��
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GXRGHQRSODVWLF�DQG�D�GUDLQDJH�RI�DQ�DEGRPLQDO�FDYLW\�IURP�PLQL�DFFHVV�
��� ������� 5HVXOWV�� 7KH� DSSOLHG� PHWKRG� RI� ODSDURVFRS\�� VDQDWLRQ� DQG�
H[FLVLRQ�SHUIRUDWLYH�GXRGHQDO�XOFHUV�ZLWK�GXRGHQDSODVWLNH�RI�PLQL�DFFHVV�
KDV�VHYHUDO�DGYDQWDJHV�FRPSDUHG�ZLWK�VXWXULQJ�XOFHUV��XQDEOH�WR�FDUHIXOO\�
H[DPLQH�WKH�EDFN�ZDOO�RI�WKH�GXRGHQXP��WR�WKH�H[FOXVLRQ�RI�WKH�SUHVHQFH�
RI�XOFHUV�RQ�WKH�EDFN�ZDOO��HOLPLQDWH�VWHQRVHV�RI�WKH�GXRGHQXP��UHPRYH�WKH�
LQÀDPHG�VKDIW�DURXQG�WKH�XOFHU��ZKLFK�FUHDWHV�FRQGLWLRQV�IRU�EHWWHU�ZRXQG�
KHDOLQJ� D� GXRGHQDO� XOFHU�� 3RVWRSHUDWLYH� FRPSOLFDWLRQV� KDYH� GHYHORSHG�
�� ����� SDWLHQWV�� IHVWHULQJ� ZRXQGV� ±� �� ��������� G\VSKDJLD� ±� �� ��������
JDVWURVWDVLVH�±��� ��������� DFXWH�SDQFUHDWLWLV�±��� ���������(YDOXDWLRQ�RI�
ORQJ�WHUP� FOLQLFDO� UHVXOWV� DIWHU� ODSDURVFRS\�� H[FLVLRQ� SHUIRUDWLYH� XOFHU�
GXRGHQXP��GLDPHWULFDO�GXRGHQRSODVW\�RI�PLQL�DFFHVV�WUDFHG�LQ���SDWLHQWV��
([FHOOHQW�DQG�JRRG�UHVXOWV�ZHUH�REWDLQHG�LQ������������DV�VDWLVIDFWRU\�±�
����������$OO�SDWLHQWV�ZHUH�SRVLWLYH�G\QDPLFV�RI�ZHLJKW��(QGRVFRSLFDOO\�
DQG� UDGLRORJLFDOO\� VLJQL¿FDQW� SDWKRORJLFDO� FKDQJH� ZHUH� QRW� UHYHDOHG��
&RQFOXVLRQ�����(YDOXDWLRQ�RI�ORQJ�WHUP�FOLQLFDO�UHVXOWV�DIWHU�ODSDURVFRS\��
H[FLVLRQ� SHUIRUDWLYH� GXRGHQDO� XOFHUV�� GLDPHWULFDO� GXRGHQRSODVW\� IURP�
PLQL�DFFHVV� DUH� WUDFHG� LQ� ��� SDWLHQWV�� ([FHOOHQW� DQG� JRRG� UHVXOWV� ZHUH�
REWDLQHG�LQ������������DV�VDWLVIDFWRU\�±�����������$OO�SDWLHQWV�ZHUH�SRVLWLYH�
G\QDPLFV� RI� ZHLJKW�� FDSDFLW\� IRU� ZRUN� LV� UHVWRUHG� WKURXJK� ��±��� GD\V�
DIWHU�WKH�RSHUDWLRQ�����3RVWRSHUDWLYH�FRPSOLFDWLRQV�GHYHORSHG�LQ���SDWLHQWV�
�������IHVWHULQJ�ZRXQGV�±�����������G\VSKDJLD�±�����������JDVWURVWDVLVH�±�
����������DFXWH�SDQFUHDWLWLV�±���������(QGRVFRSLF�DQG�UDGLRORJLFDO�PDWHULDO�
SDWKRORJLFDO�FKDQJHV�ZHUH�QRW�UHYHDOHG�����7DNLQJ�LQWR�DFFRXQW�WKH�UHVXOWV�
ODSDUDVFRS\�� H[FLVLRQ� SHUIRUDWLYH� GXRGHQDO� XOFHUV� ZLWK� GXRGHQDSODVWLNH�
RI�PLQL�DFFHVV�WR�FRQFOXGH�WKDW�WKLV�RSHUDWLRQ�LV�D�UHDVRQDEOH�PHWKRG�RI�
WUHDWPHQW�SHUIRUDWLYH�GXRGHQDO�XOFHU�

ɋɂɇȾɊɈɆ�ɄɂɒȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ�ȼ�
ɉȺɌɈȽȿɇȿɁȿ�ɋɂɋɌȿɆɇɈȽɈ�ɗɇȾɈɌɈɄɋɂɄɈɁȺ�ɂ�
ɄɈȺȽɍɈɅɈȽɂɑȿɋɄɂɏ�ɇȺɊɍɒȿɇɂɃ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ȺȻɈɊɌɂȼɇɕɆɂ�ɎɈɊɆȺɆɂ�ɈɋɌɊɈȽɈ�ɉȺɇɄɊȿȺɌɂɌȺ
ɋ�Ⱥ��Ʌɟɜɱɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɂ�ɇ��Ʉɥɢɦɨɜɢɱ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɹɠɟɫɬɶ� ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɵɦ� ɩɚɧɤɪɟɚɬɢɬɨɦ�
ɜɨ� ɦɧɨɝɨɦ� ɡɚɜɢɫɢɬ� ɧɟ� ɬɨɥɶɤɨ� ɨɬ� ɪɚɡɜɢɜɚɸɳɢɯɫɹ� ɩɨɜɪɟɠɞɟɧɢɣ� ɜ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɟ��ɧɨ�ɢ�ɨɬ�ɜɨɜɥɟɱɟɧɢɹ�ɜ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ�ɩɪɨɰɟɫɫ�
ɞɪɭɝɢɯ� ɨɪɝɚɧɨɜ� ɢ� ɫɢɫɬɟɦ� ɨɪɝɚɧɢɡɦɚ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɤɢɲɟɱɧɢɤɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɬɨɱɧɢɬɶ� ɪɨɥɶ� ɫɢɧɞɪɨɦɚ� ɤɢɲɟɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�
�ɋɄɇ�� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɫɢɫɬɟɦɧɨɝɨ� ɷɧɞɨɬɨɤɫɢɤɨɡɚ� ɢ� ɤɨɚɝɭɨɥɨɝɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɚɛɨɪɬɢɜɧɵɦɢ�ɮɨɪɦɚɦɢ�ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ�
ɢ� ɪɚɡɪɚɛɨɬɚɬɶ� ɫɩɨɫɨɛ� ɟɝɨ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ��� ɛɨɥɶɧɵɯ� ɫ� ɚɛɨɪɬɢɜɧɵɦɢ�
ɮɨɪɦɚɦɢ� ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ�� ɂɡ� ɧɢɯ� ��� �������� ±� ɫ� ɨɫɬɪɵɦ�
ɩɚɧɤɪɟɚɬɢɬɨɦ��ɨɬɟɱɧɨɣ�ɮɨɪɦɨɣ��ɈɉɈɎ��ɢ������������±�ɫɨ�ɫɬɟɪɢɥɶɧɵɦ�
ɦɟɥɤɨɨɱɚɝɨɜɵɦ� ɩɚɧɤɪɟɨɧɟɤɪɨɡɨɦ� �ɋɉ��� Ⱦɢɚɝɧɨɡ� ɋɄɇ� ɜɵɫɬɚɜɥɹɥɫɹ�
ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɩɚɪɚɥɥɟɥɶɧɨɣ�� ɫɪɚɜɧɢɬɟɥɶɧɨɣ� ɢɧɬɟɪɩɪɟɬɚɰɢɢ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ�� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɞɚɧɧɵɯ�� ɫɨɧɨɝɪɚɮɢɢ� ɀɄɌ��
ɷɥɟɤɬɪɨɝɚɫɬɪɨɷɧɬɟɪɨɝɪɚɮɢɢ� ɢ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɤɚɥɚ�� ɋɄɇ� ɫɮɨɪɦɢɪɨɜɚɥɫɹ� ɭ� ��� �������� ɛɨɥɶɧɵɯ� ɫ� ɈɉɈɎ� ɢ� ɭ� ���
�������� ±� ɫ� ɋɉ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɪɚɡɜɢɬɢɟ�
ɋɄɇ�ɩɪɨɢɫɯɨɞɢɥɨ�ɜ��±��ɟ�ɫɭɬɤɢ�ɨɬ�ɧɚɱɚɥɚ�ɡɚɛɨɥɟɜɚɧɢɹ��ɋ�ɦɨɦɟɧɬɚ�ɟɝɨ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɜ�ɤɪɨɜɢ�ɪɟɡɤɨ�ɜɨɡɪɚɫɬɚɥ�ɭɪɨɜɟɧɶ�ɬɨɤɫɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�
�ɩɪɨɞɭɤɬɨɜ� ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ�� ɫɪɟɞɧɟɦɨɥɟɤɭɥɹɪɧɵɯ�
ɩɟɩɬɢɞɨɜ�ɢ�ɬ�ɞ����ɧɚɪɭɲɚɥɢɫɶ�ɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɦɟɦɛɪɚɧ�ɷɪɢɬɪɨɰɢɬɨɜ�ɢ�
ɛɚɥɚɧɫ�ɨɤɫɢɞɚɧɬɧɨ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ�ɨɬɧɨɲɟɧɢɹ��Ʉɨɚɝɭɨɥɨɝɢɱɟɫɤɢɟ�
ɢɡɦɟɧɟɧɢɹ� ɧɚɱɢɧɚɥɢ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� Ⱦȼɋ�ɫɢɧɞɪɨɦɭ�� Ⱦɚɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɜ� ɤɪɨɜɢ� ɫɨɯɪɚɧɹɥɢɫɶ� ɜ� ɬɟɱɟɧɢɟ� �±�� ɫɭɬ� ɩɨɫɥɟ�
ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ�ɨɛɪɵɜɚ�ɩɪɢɫɬɭɩɚ�ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ��ɜɩɥɨɬɶ�ɞɨ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ�ɮɭɧɤɰɢɢ� ɤɢɲɟɱɧɢɤɚ��Ɉɞɧɢɦ�
ɢɡ�ɨɫɧɨɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɩɚɬɨɝɟɧɟɡɚ�ɋɄɇ�ɩɪɢ�ɚɛɨɪɬɢɜɧɵɯ�ɮɨɪɦɚɯ�
ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ�ɹɜɥɹɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɫɩɟɤɬɪɚ�ɜɧɭɬɪɢɩɪɨɫɜɟɬɧɨɣ�
ɪɟɡɢɞɟɧɬɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ� ɜ� ɬɨɧɤɨɣ� ɤɢɲɤɟ� ɜɫɥɟɞɫɬɜɢɟ� ɟɟ� ɩɚɪɟɡɚ��
Ʌɢɩɨɩɨɥɢɫɚɯɚɪɢɞɵ�� ɫɨɞɟɪɠɚɳɢɟɫɹ� ɜ� ɷɧɞɨɬɨɤɫɢɧɨɜɨɦ� ɤɨɦɩɥɟɤɫɟ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢ� ɢɡɦɟɧɟɧɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ�� ɹɜɥɹɸɬɫɹ� ɩɭɫɤɨɜɵɦ�
ɦɨɦɟɧɬɨɦ� ɚɤɬɢɜɚɰɢɢ� ɩɪɨɰɟɫɫɨɜ� ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ�
ɥɢɩɢɞɨɜ��Ɉɛɪɚɡɨɜɚɧɧɵɣ�ɫɭɩɟɪɨɤɫɢɞ�ɭɱɚɫɬɜɭɟɬ�ɜ�ɪɚɡɪɭɲɟɧɢɢ�ɦɟɦɛɪɚɧ�
ɷɧɬɟɪɨɰɢɬɨɜ� ɫɥɢɡɢɫɬɨɝɨ� ɫɥɨɹ�� ɬɟɦ� ɫɚɦɵɦ� ɜɵɡɵɜɚɟɬ� ɧɚɪɭɲɟɧɢɟ� ɟɟ�
ɰɟɥɨɫɬɧɨɫɬɢ��ɬ�ɟ��ɮɨɪɦɢɪɭɟɬɫɹ�ɋɄɇ��ȼɧɭɬɪɢɤɢɲɟɱɧɵɟ�ɷɧɞɨɬɨɤɫɢɧɵ�
ɢ� ɫɭɩɟɪɨɤɫɢɞɵ� ɧɚɱɢɧɚɸɬ� ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨ� ɜɵɯɨɞɢɬɶ� ɜ� ɤɪɨɜɹɧɨɟ�
ɪɭɫɥɨ��ɜɵɡɵɜɚɸɬ�ɝɢɛɟɥɶ�ɷɧɞɨɬɟɥɢɨɰɢɬɨɜ�ɫɨɫɭɞɨɜ�ɫɬɟɧɤɢ�ɤɢɲɤɢ�ɢ�ɟɟ�
ɛɪɵɠɟɣɤɢ��ɩɪɢ�ɷɬɨɦ�ɜɵɞɟɥɹɟɬɫɹ�ɬɤɚɧɟɜɨɣ�ɬɪɨɦɛɨɩɥɚɫɬɢɧ��ɤɨɬɨɪɵɣ�ɜ�

ɤɪɨɜɢ��ɨɬɬɟɤɚɸɳɟɣ�ɨɬ�ɤɢɲɟɱɧɢɤɚ�� ɚɤɬɢɜɢɪɭɟɬ�ɩɥɚɡɦɟɧɧɵɟ�ɮɚɤɬɨɪɵ�
ɫɜɟɪɬɵɜɚɧɢɹ�ɤɪɨɜɢ��ɛɥɨɤɢɪɭɟɬ�ɩɪɨɰɟɫɫɵ�ɮɢɛɪɢɧɨɥɢɡɚ�ɢ�ɡɧɚɱɢɬɟɥɶɧɨ�
ɩɨɜɵɲɚɟɬ� ɫɩɨɧɬɚɧɧɭɸ� ɚɝɪɟɝɚɰɢɸ� ɬɪɨɦɛɨɰɢɬɨɜ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ�
ɤɨɚɝɭɨɥɨɝɢɱɟɫɤɢɦ� ɧɚɪɭɲɟɧɢɹɦ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ� Ⱦȼɋ�ɫɢɧɞɪɨɦɭ��
ɂɫɯɨɞɹ� ɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɧɨɜɵɯ� ɫɜɟɞɟɧɢɣ� ɨ� ɪɨɥɢ� ɋɄɇ� ɜ� ɩɚɬɨɝɟɧɟɡɟ�
ɷɧɞɨɬɨɤɫɢɤɨɡɚ� ɢ� ɤɨɚɝɭɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɭ� ��� ɛɨɥɶɧɵɯ� ɫ�
ɋɄɇ�ɢ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɜɵɫɨɤɢɦ� ɪɢɫɤɨɦ� ɟɝɨ� ɪɚɡɜɢɬɢɹ� ɜ� ɤɨɦɩɥɟɤɫ�
ɫɬɚɧɞɚɪɬɧɨɣ�ɬɟɪɚɩɢɢ�ɜɤɥɸɱɢɥɢ�ɩɪɟɫɚɤɪɚɥɶɧɭɸ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɭɸ�
ɧɨɜɨɤɚɢɧɨɜɭɸ�ɛɥɨɤɚɞɭ��ɉɆɇȻ���ɧɚɩɪɚɜɥɟɧɧɭɸ�ɧɚ�ɩɪɨɮɢɥɚɤɬɢɤɭ�ɢ�ɢɥɢ�
ɤɨɪɪɟɤɰɢɸ�ɋɄɇ��Ⱦɥɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɪɚɫɬɜɨɪɚ�ɞɥɹ�ɛɥɨɤɚɞɵ�ɜɨ�ɮɥɚɤɨɧ�
ɫ�����ɦɥ�±�������ɪɚɫɬɜɨɪɚ�ɧɨɜɨɤɚɢɧɚ�ɞɨɛɚɜɥɹɥɢ�����ɝɪ�ɚɧɬɢɛɢɨɬɢɤɚ�
�ɰɟɮɨɛɢɞ�ɢɥɢ�ɮɨɪɬɭɦ��ɢ����ɦɝ�ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ�ɝɟɩɚɪɢɧɚ��ɤɥɟɤɫɚɧ���
Ȼɥɨɤɚɞɵ� ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ� ɫɪɚɡɭ� ɜ� ɞɟɧɶ� ɩɨɫɬɭɩɥɟɧɢɹ�� ɨɞɧɨɤɪɚɬɧɨ��
ɞɚɥɟɟ� ɟɠɟɞɧɟɜɧɨ�� ɜɩɥɨɬɶ� ɞɨ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɵɯ�
ɮɭɧɤɰɢɣ� ɤɢɲɟɱɧɢɤɚ� �ɨɛɵɱɧɨ� �±�� ɛɥɨɤɚɞɵ��� ɉɆɇȻ� ɩɨɡɜɨɥɢɥɢ�
ɢɡɛɟɠɚɬɶ�ɩɚɪɟɡɚ� ɤɢɲɟɱɧɢɤɚ�ɭ���� ������ɛɨɥɶɧɵɯ�ɫ� ɜɵɫɨɤɢɦ�ɪɢɫɤɨɦ�
ɪɚɡɜɢɬɢɹ�ɋɄɇ�ɢ�ɞɨɫɬɨɜɟɪɧɨ�ɭɥɭɱɲɢɬɶ�ɩɪɨɩɭɥɶɫɢɜɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�
ɤɢɲɟɱɧɢɤɚ� ɭ� ɜɫɟɯ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɋɄɇ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɫɧɢɡɢɬɶ�
ɫɢɫɬɟɦɧɭɸ� ɷɧɞɨɬɨɤɫɟɦɢɸ� ɢ� ɫɬɟɩɟɧɶ� ɤɨɚɝɭɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ��
ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɭɫɬɚɧɨɜɢɥɢ�ɜɚɠɧɭɸ�ɧɟɝɚɬɢɜɧɭɸ�
ɪɨɥɶ�ɋɄɇ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɫɢɫɬɟɦɧɨɝɨ�ɷɧɞɨɬɨɤɫɢɤɨɡɚ�ɢ�ɤɨɚɝɭɨɥɨɝɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɚɛɨɪɬɢɜɧɵɦɢ�ɮɨɪɦɚɦɢ�ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ�
ɢ�ɩɨɡɜɨɥɢɥɢ�ɧɚ�ɷɬɨɣ�ɨɫɧɨɜɟ�ɪɚɡɪɚɛɨɬɚɬɶ�ɫɩɨɫɨɛɵ�ɟɝɨ�ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɢ�ɥɟɱɟɧɢɹ�
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,QWURGXFWLRQ��7KH�VHYHULW\�RI�WKH�VWDWH�RI�SDWLHQWV�ZLWK�DFXWH�SDQFUHDWLWLV�
GHSHQGV� QRW� RQO\� RQ� GHYHORSLQJ� OHVLRQV� LQ� WKH� SDQFUHDV�� EXW� DOVR� RQ�
WKH� LQYROYHPHQW� LQ� WKH� SDWKRORJLFDO� SURFHVV� RI� RWKHU� RUJDQV� DQG� ERG\�
V\VWHPV�� LQ� SDUWLFXODU� WKH� LQWHVWLQH�� $LP�� 7R� FODULI\� WKH� UROH� RI� WKH�
V\QGURPH�R�LQWHVWLQDO�LQVXI¿FLHQF\��6,,��LQ�WKH�SDWKRJHQHVLV�RI�V\VWHPLF�
HQGRWR[HPLD� DQG� FRDJXODWLRQ� GLVRUGHUV� RI� SDWLHQWV� ZLWK� DERUWLYH� IRUPV�
RI�DFXWH�SDQFUHDWLWLV�DQG� WR�GHYHORS�D�PHWKRG�SUHYHQWLRQ�DQG�WUHDWPHQW��
0DWHULDOV�DQG�PHWKRGV��7KH�UHVHDUFK�RI����SDWLHQWV�ZLWK�DERUWLYH� IRUPV�
RI�DFXWH�SDQFUHDWLWLV����� ��������RXW�RI����ZHUH�ZLWK�DFXWH�SDQFUHDWLWLV�
HGHPDWRXV� IRUP� �$32)��DQG���� ��������ZHUH�ZLWK� VWHULOH� �PLFUR� IRFDO�
QHFURWL]LQJ�SDQFUHDWLWLV��63���7R�PDNH�WKH�GLDJ�QRVLV�RI�6,,�VXFK�PHWKRGV�
DV� LQWHUSUHWDWLRQ� RI� FOLQLFDO� SUHVHQWDWLRQ�� ODERUDWRU\� GDWD�� VRQRJUDSK\�
JDVWURLQWHVWLQDO�HOHFWURJDVWURHQWHURJUDSK\�DQG�EDFWHULRORJLFDO�H[DPLQDWLRQ�
RI�IHFHV�ZHUH�XVHG��7KH�UHVHDUFK�UHYHDOHG�WKDW������������SDWLHQWV�ZLWK�
$32)��DQG������������ZLWK�WKH�QHFURWL]LQJ�SDQFUHDWLWLV�KDG�6,,��5HVXOWV�
7KH�UHVHDUFK�KDV�VKRZQ�WKDW�WKH�GHYHORSPHQW�RI�6,,�KDSSHQHG�ZLWKLQ��±��
GD\V� IURP�EHJLQQLQJ�RI� WKH�GLVHDVH��6LQFH� IRUPDWLRQ�RI�6,,� WKH� OHYHO�RI�
WR[LF� VXEVWDQFHV� �OLSLG� SHUR[LGDWLRQ� SURGXFWV��PLGGOH�PROHFXOHV� HWF��� LQ�
EORRG�KDV�LQFUHDVHG�DQG�HU\WKURF\WH�PHPEUDQH�SHUPHDELOLW\�DQG�R[LGDQW�
DQWLR[LGDQW�EDODQFH� UHODWLRQVKLS�ZHUH�YLRODWHG��&RDJXODWLRQ�FKDQJHV�DUH�
VLPLODU�WR�WKH�V\QGURPH�',&��7KHVH�FKDQJHV�LQ�EORRG�KDG�EHHQ�UHJLVWHUHG�
IRU��±��GD\V�DIWHU�D�PHGLFDO�EUHDN�DWWDFN�RI�DFXWH�SDQFUHDWLWLV��XQWLO� WKH�
UHVWRUDWLRQ�RI�PRWRU�HYDFXDWLRQ�IXQFWLRQ�LQWHVWLQH�EHJDQ��2QH�RI�WKH�NH\�
FRPSRQHQWV�LQ�WKH�SDWKRJHQHVLV�RI�6,,�DERUWLYH�IRUPV�RI�DFXWH�SDQFUHDWLWLV�
LV� D� FKDQJH� LQ� WKH� VSHFWUXP� RI�PLFURÀRUD� UHVLGHQW� LQWUDOXPLQDO� ÀRUD� LQ�
WKH� VPDOO� LQWHVWLQH� GXH� WR� LWV� SDUHVLV�� /LSRSRO\VDFFKDULGHV� FRQWDLQHG� LQ�
HQGRWR[LQ�FRPSOH[�SDWKRORJLFDOO\�DOWHUHG�PLFURÀRUD�DUH�D�VWDUWLQJ�SRLQW�
RI�DFWLYDWLRQ�RI�IUHH�UDGLFDO�R[LGDWLRQ�RI�OLSLGV��6XSHUR[LGH�LV�LQYROYHG�LQ�
WKH�GHVWUXFWLRQ�RI�WKH�PXFRXV�OD\HU�PHPEUDQH�RI�HQWHURF\WHV��LW�OHDGV�WR�D�
YLRODWLRQ�RI�LWV�LQWHJULW\��DQG�DV�D�UHVXOW�6,,�LV�IRUPHG��,QWUDHQWHULF�HQGRWR[LQV�
DQG� VXSHUR[LGH� EHJLQ� WR� JR� VPRRWKO\� LQWR� WKH� EORRGVWUHDP�� FDXVLQJ� WKH�
GHDWK� RI� YDVFXODU� HQGRWKHOLDO� FHOOV� RI� WKH� LQWHVWLQDO�ZDOO� DQG�PHVHQWHU\��
ZLWK� GLVWLQJXLVKHG� WLVVXH� WKURPERSODVWLQ��ZKLFK� LV� LQ� WKH� EORRG�ÀRZLQJ�
IURP�WKH�LQWHVWLQH��DFWLYDWHV�SODVPD�FORWWLQJ�IDFWRUV��EORFNV�WKH�SURFHVVHV�
RI�¿EULQRO\VLV�DQG�VLJQL¿FDQWO\�LQFUHDVHV�VSRQWDQHRXV�SODWHOHW�DJJUHJDWLRQ�
WKDW�OHDGV�WR�D�YLRODWLRQ�RI�WKH�UHOHYDQW�FRDJXODWLRQ�WKH�V\QGURPH�',&��2Q�
WKH�EDVLV�RI�WKH�QHZ�LQIRUPDWLRQ�DERXW�WKH�SDWKRJHQHVLV�RI�HQGRWR[HPLD�
DQG�FRDJXODWLRQ�GLVRUGHUV����SDWLHQWV�ZLWK�WKH�6,,�DQG����SDWLHQWV�ZLWK�D�
KLJK�ULVN�RI�LWV�GHYHORSPHQW�ZHUH�WUHDWHG�E\�FRPSOH[�VWDQGDUG�WKHUDS\�DQG�
SUHVDFUDO�PXOWLFRPSRQHQW�QRYRFDLQ�EORFNDGH��301%���WR�SUHYHQW�DQG�RU�
FRUUHFWLRQ�6,,��7R�SUHSDUH�WKH�VROXWLRQ�IRU�WKH�EORFNDGH�LQ�D�ERWWOH�ZLWK�����
PO�±�������QRYRFDLQH�VROXWLRQ�ZDV�DGGHG�����J�RI�DQWLELRWLF��&HIRELG�RU�
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)RUWXP��DQG����PJ�RI�ORZ�PROHFXODU�ZHLJKW�KHSDULQ��&OH[DQH���%ORFNDGH�
ZDV� FDUULHG� RXW� LPPHGLDWHO\� RQ� WKH� GD\� RI� DGPLVVLRQ�� WKDQ� GDLO\�� XQWLO�
WKH�UHVWRUDWLRQ�RI�PRWRU�HYDFXDWLRQ�IXQFWLRQ�RI�WKH�LQWHVWLQH��XVXDOO\��±��
EORFNDGH���301%�DOORZHG����������SDWLHQWV�ZLWK�D�KLJK�ULVN�RI�6,,�DYRLG�
LQWHVWLQDO�SDUHVLV�DQG����SDWLHQWV�ZLWK�WKH�6,,�VLJQL¿FDQWO\�LPSURYHG�WKH�
DELOLW\�RI� LQWHVWLQDO�SURSXOVLRQ�� UHVSHFWLYHO\�� LQ�DOO� LW� UHGXFHG� WKH�GHJUHH�
RI� V\VWHPLF� HQGRWR[HPLD� DQG� FRDJXODWLRQ� YLRODWLRQV�� &RQFOXVLRQ�� 7KH�
UHVHDUFK�KDV�FRQ¿UPHG�DQ�LPSRUWDQW�QHJDWLYH�UROH�6,,�LQ�WKH�SDWKRJHQHVLV�
RI� V\VWHPLF� HQGRWR[HPLD� DQG� FRDJXODWLRQ� GLVRUGHUV� RI� SDWLHQWV� ZLWK�
DERUWLYH�IRUPV�RI�DFXWH�SDQFUHDWLWLV�DQG�DOORZHG�WR�GHYHORS�PHWKRGV�IRU�
SUHYHQWLRQ�DQG�WUHDW�PHQW�RI�WKDW�V\QGURPH�

ɅɂɎɌɂɇȽɈȼȺə�ɅȺɉȺɊɈɋɄɈɉɂə�ȻɊɘɒɇɈɃ�ɉɈɅɈɋɌɂ�
ɍ�ȻɈɅɖɇɕɏ�ɉɈɀɂɅɈȽɈ�ɂ�ɋɌȺɊɑȿɋɄɈȽɈ�ȼɈɁɊȺɋɌȺ�ɉɊɂ�
ɉɈȾɈɁɊȿɇɂɂ�ɇȺ�ɉɈɋɅȿɈɉȿɊȺɐɂɈɇɇɕɃ�ɉȿɊɂɌɈɇɂɌ
ɂ�Ⱥ��Ⱦɭɛɪɨɜɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɂ�ɇ��Ʉɥɢɦɨɜɢɱ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɢ� ɜɫɟɯ� ɞɨɫɬɢɠɟɧɢɹɯ� ɫɨɜɪɟɦɟɧɧɨɣ� ɯɢɪɭɪɝɢɢ�
ɪɟɨɩɟɪɚɰɢɢ� ɜ� ɫɥɭɱɚɟ�ɩɨɞɨɡɪɟɧɢɹ�ɧɚ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɩɟɪɢɬɨɧɢɬ�
ɭ� ��±���� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɜɵɩɨɥɧɹɸɬɫɹ�
ɩɨɡɞɧɨ�� ɚ� ɭ� �±���� ±� ɧɟɨɛɨɫɧɨɜɚɧɧɨ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɛɨɥɶɲɢɧɫɬɜɨ�
ɯɢɪɭɪɝɨɜ� ɞɥɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɜɧɭɬɪɢɛɪɸɲɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɢɫɩɨɥɶɡɭɸɬ� ɥɚɩɚɪɨɫɤɨɩɢɸ�� Ɉɞɧɚɤɨ� ɟɟ� ɜɵɩɨɥɧɟɧɢɟ� ɜ� ɫɬɚɧɞɚɪɬɧɨɦ�
ɜɚɪɢɚɧɬɟ� ɡɚɬɪɭɞɧɟɧɨ�� ɬɚɤ� ɤɚɤ� ɞɪɟɧɚɠɧɵɟ� ɤɨɧɬɪɚɩɟɪɬɭɪɵ� ɞɟɥɚɸɬ�
ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɧɟɝɟɪɦɟɬɢɱɧɨɣ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɧɚɩɪɹɠɟɧɧɵɣ�
ɤɚɪɛɨɤɫɢɩɟɪɢɬɨɧɟɭɦ� ɭ� ɷɬɨɣ� ɬɹɠɟɥɨɣ� ɤɚɬɟɝɨɪɢɢ� ɛɨɥɶɧɵɯ� ɧɟɪɟɞɤɨ�
ɩɪɢɜɨɞɢɬ� ɤ� ɧɚɪɭɲɟɧɢɹɦ� ɰɟɧɬɪɚɥɶɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɢ� ɮɭɧɤɰɢɢ�
ɜɧɟɲɧɟɝɨ�ɞɵɯɚɧɢɹ��Ɉɞɧɢɦ�ɢɡ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɹɜɥɹɟɬɫɹ�
ɥɢɮɬɢɧɝɨɜɚɹ� ɥɚɩɚɪɨɫɤɨɩɢɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɩɧɟɜɦɨɨɛɬɸɪɚɬɨɪɨɜ� �ɆɎɉ�� ɧɚ� ɢɡɨɩɧɟɜɦɚɬɢɱɟɫɤɨɦ� ɪɟɠɢɦɟ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɫɧɢɡɢɬɶ� ɩɪɨɰɟɧɬ�
ɨɫɥɨɠɧɟɧɢɣ� ɩɪɢ� ɥɚɩɚɪɨɫɤɨɩɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ�
ɜɨɡɪɚɫɬɚ�ɫ�ɩɨɞɨɡɪɟɧɢɟɦ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɬɨɧɢɬɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɟɧɵ����ɩɚɰɢɟɧɬɚ��ɜɨɡɪɚɫɬ�
��±��� ɥɟɬ�� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɨɫɬɪɵɦɢ� ɯɢɪɭɪɝɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
�ɨɫɥɨɠɧɟɧɧɵɦɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɩɟɪɢɬɨɧɢɬɨɦ��� ɧɚɯɨɞɢɜɲɢɯɫɹ�
ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɤɥɢɧɢɤɟ� ɝɨɫɩɢɬɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ�ȼɨɥɝȽɆɍ� ɫ� ����� ɩɨ�
�����ɝ��ɍ�ɜɫɟɯ�ɛɨɥɶɧɵɯ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ���±��
ɢ� ɫɭɬɤɢ��� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɞɨɡɪɟɧɢɹ� ɧɚ� ɫɨɯɪɚɧɹɸɳɢɣɫɹ� ɜɹɥɨɬɟɤɭɳɢɣ�
ɩɟɪɢɬɨɧɢɬ� ɢɥɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɩɟɪɢɬɨɧɢɬɚ�� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ�
ɥɢɮɬɢɧɝɨɜɚɹ�ɥɚɩɚɪɨɫɤɨɩɢɹ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɆɎɉ��ɆɎɉ�ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɢɡ� ɫɟɛɹ� ɩɨɥɢɦɟɪɧɭɸ� ɬɪɭɛɤɭ� ɞɥɢɧɨɣ� ���±����ɦɦ� �ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɬɨɥɳɢɧɵ� ɩɟɪɟɞɧɟɣ� ɛɪɸɲɧɨɣ� ɫɬɟɧɤɢ�� ɫ� ɜɧɭɬɪɟɧɧɢɦ� ɞɢɚɦɟɬɪɨɦ�
���� ɦɦ�� ɫ� ɜɨɡɞɭɯɨɜɨɞɨɦ�� ɩɪɨɯɨɞɹɳɢɦ� ɜ� ɫɬɟɧɤɟ� ɬɪɭɛɤɢ�� ɤɨɬɨɪɵɣ�
ɫɨɟɞɢɧɹɟɬɫɹ� ɧɚɯɨɞɹɳɟɣɫɹ� ɧɚ� ɨɞɧɨɦ� ɤɨɧɰɟ� ɦɚɧɠɟɬɨɣ�� ɪɚɡɞɭɜɚɟɦɨɣ�
ɞɨ� ��� ɦɦ� ɜ� ɞɢɚɦɟɬɪɟ� �ɩɪɢɨɪɢɬɟɬɧɚɹ� ɫɩɪɚɜɤɚ� ʋ� �������������
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɩɨɞ� ɜɧɭɬɪɢɜɟɧɧɵɦ� ɧɚɪɤɨɡɨɦ�� ɍɞɚɥɹɥɢ� ɢɡ�
ɨɞɧɨɣ� ɤɨɧɬɪɚɩɟɪɬɭɪɵ� ɪɟɡɢɧɨɜɨ�ɦɚɪɥɟɜɵɣ� ɞɪɟɧɚɠ�� ɜɜɨɞɢɥɢ� ɱɟɪɟɡ�
ɧɟɟ� ɜ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɆɎɉ� ɢ� ɪɚɡɞɭɜɚɥɢ� ɦɚɧɠɟɬɭ�� Ɋɚɡɞɭɬɚɹ�
ɦɚɧɠɟɬɚ� ɹɜɥɹɥɚɫɶ� ɭɩɨɪɨɦ� ɧɚ� ɜɧɭɬɪɟɧɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɛɪɸɲɧɨɣ�
ɫɬɟɧɤɢ� ɢ� ɩɪɢ� ɬɹɝɟ� ɡɚ� ɬɪɭɛɤɭ� ɩɨɡɜɨɥɹɥɚ� ɟɟ� ɩɨɞɧɹɬɶ�� Ʌɢɮɬɢɧɝ�
ɫɨɡɞɚɜɚɥ�ɨɬɪɢɰɚɬɟɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɢ�ɩɪɢɜɨɞɢɥ�ɤ�
ɩɨɫɬɭɩɥɟɧɢɸ�ɜ�ɧɟɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɩɨ�ɆɎɉ��ɉɨɫɥɟ�ɬɨɝɨ��ɤɚɤ�
ɞɚɜɥɟɧɢɟ�ɜɨɡɞɭɯɚ�ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɫɬɚɧɨɜɢɥɨɫɶ�ɪɚɜɧɵɦ�ɞɚɜɥɟɧɢɸ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ��ɆɎɉ�ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɚɤ� ɧɚɩɪɚɜɥɹɸɳɭɸ� ɞɥɹ�
ɩɪɨɜɟɞɟɧɢɹ�ɥɚɩɚɪɨɫɤɨɩɚ��Ɉɛɴɟɦ�ɜɨɡɞɭɯɚ�ɩɨɫɬɭɩɢɜɲɟɝɨ�ɜ�ɛɪɸɲɧɭɸ�
ɩɨɥɨɫɬɶ� ɜɫɟɝɞɚ� ɛɵɥ� ɞɨɫɬɚɬɨɱɟɧ� ɞɥɹ� ɬɳɚɬɟɥɶɧɨɝɨ� ɨɫɦɨɬɪɚ� ɜɫɟɯ� ɟɝɨ�
ɨɬɞɟɥɨɜ��Ɋɟɡɭɥɶɬɚɬɵ��Ʌɢɮɬɢɧɝɨɜɚɹ�ɥɚɩɚɪɨɫɤɨɩɢɹ�ɩɨɡɜɨɥɢɥɚ�ɢɡɛɟɠɚɬɶ�
ɧɚɩɪɚɫɧɵɯ�ɪɟɥɚɩɚɪɨɬɨɦɢɣ�ɭ���������ɩɚɰɢɟɧɬɨɜ�������������ɛɨɥɶɧɵɦ�
ɩɨɡɜɨɥɢɥɚ� ɨɩɪɟɞɟɥɢɬɶ� ɩɨɤɚɡɚɧɢɹ� ɤ� ɥɚɩɚɪɨɫɚɧɚɰɢɢ� ɢ� �� �������� ±� ɤ�
ɪɟɥɚɩɚɪɨɬɨɦɢɢ�� Ɂɚ� ɫɱɟɬ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɜɵɛɨɪɚ� ɤɨɧɬɪɚɩɟɪɬɭɪɵ� ɞɥɹ�
ɜɜɟɞɟɧɢɹ� ɆɎɉ� ɢ� ɥɚɩɚɪɨɫɤɨɩɚ� ɜ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ�� ɫɭɳɟɫɬɜɟɧɧɨ�
ɭɦɟɧɶɲɚɥɨɫɶ� ɜɪɟɦɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɜ� ɫɪɟɞɧɟɦ� �±�� ɦɢɧ��� ɇɢ� ɜ�
ɨɞɧɨɦ� ɫɥɭɱɚɟ� ɧɟ� ɜɫɬɪɟɬɢɥɢɫɶ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɢ�ɢɥɢ� ɥɟɝɨɱɧɵɟ�
ɨɫɥɨɠɧɟɧɢɹ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɜɵɩɨɥɧɟɧɢɟɦ�ɥɢɮɬɢɧɨɝɨɜɨɣ�ɥɚɩɚɪɨɫɤɨɩɢɢ�
ɜ� ɧɨɜɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ�� ȼɵɜɨɞɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɥɢɮɬɢɧɝɨɜɨɣ�
ɥɚɩɚɪɨɫɤɨɩɢɢ�ɢ�ɆɎɉ�ɧɚ�ɢɡɨɩɧɟɜɦɚɬɢɱɟɫɤɨɦ�ɪɟɠɢɦɟ�ɢ�ɫɩɨɧɬɚɧɧɨɦ�
ɞɵɯɚɧɢɢ� ɩɪɢ� ɩɨɞɨɡɪɟɧɢɢ� ɧɚ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɬɨɧɢɬ� ɭ�
ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫɭɳɟɫɬɜɟɧɧɨ� ɨɛɥɟɝɱɚɟɬ�
ɩɪɨɜɟɞɟɧɢɟ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɞɨɫɬɨɜɟɪɧɨ� ɫɧɢɠɚɟɬ� ɪɢɫɤɢ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɵɯ�ɢ�ɥɟɝɨɱɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�
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VHQLOH�SDWLHQWV�LV�SHUIRUPHG�ODWH�DQG�LQ��±����XQIRXQGHG��,Q�FRQQHFWLRQ�
ZLWK� LW� PRVW� VXUJHRQV� XVH� ODSDURVFRS\� WR� GLDJQRVH� LQWUD�DEGRPLQDO�
FRPSOLFDWLRQV�� +RZHYHU�� LWV� LPSOHPHQWDWLRQ� LQ� WKH� VWDQGDUG� YHUVLRQ�
LV� GLI¿FXOW� DV� GUDLQDJH� FRXQWHUSXQFWXUH� PDNH� DEGRPLQDO� FDYLW\� OHDN\��
PRUHRYHU��LQ�WKLV�KLJK�SUHVVXUH�RI�FDUER[\SHULWRQHXP�VHYHUH�FDWHJRU\�RI�
SDWLHQWV�RIWHQ�OHDGV�WR�YLRODWLRQV�RI�FHQWUDO�KHPRG\QDPLFV�DQG�UHVSLUDWRU\�
IXQFWLRQ�� 2QH� SURPLVLQJ� DUHD� LV� ODSDURVFRS\� RQ� LVRSQHXPDWLF� UHJLPHQ�
E\�XVLQJ�ODSDUROLIW�DQG�PXOWLIXQFWLRQ�SQHXPRREW\XUDWRU��0)3���$LP��7R�
LPSURYH�WKH�HI¿FLHQF\�DQG�WR�UHGXFH�WKH�SHUFHQWDJH�RI�ZDVSV�FRPSOLFDWLRQV�
GXULQJ�ODSDURVFRS\�LQ�HOGHUO\�DQG�VHQLOH��DJH�ZLWK�VXVSHFWHG�GHYHORSPHQW�
RI�SRVWRSHUDWLYH�SHULWRQLWLV��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV��DJH���±
���\HDUV��ZLWK�D�YDULHW\�RI�DFXWH�VXUJLFDO�GLVHDVHV�FRPSOLFDWHG�E\�GLIIXVH�
SHULWRQLWLV���WUHDWHG�DW�WKH�FOLQLF�KRVSLWDO�VXUJHU\�9ROJ*08�IURP������WR�
�����VXUYHG�DV�WKH�PDWHULDO�IRU�WKLV�UHVHDUFK��'XH�WR�WKH�FRQWLQXHG�VOXJJLVK�
VXVSHFWHG�SHULWRQLWLV�SHULWRQLWLV�RU�SHULWRQLWLV�SURJUHVV�ODSDUROLIW�ZLWK�0)3�
ZDV� SHUIRUPHG� WR� DOO� SDWLHQWV� LQ� WKH� HDUO\� SRVWRSHUDWLYH� SHULRG��0)3� LV�
D�SRO\PHU�WXEH�RI����±����PP�ORQJ��GHSHQGLQJ�RQ�WKH�WKLFNQHVV�RI�WKH�
DQWHULRU�DEGRPLQDO�ZDOO���ZLWK�DQ�LQQHU�GLDPHWHU�RI�����PP��ZLWK�WKH�DLU�
GXFW�H[WHQGLQJ�LQ�WKH�WXEH�ZDOO�ZKLFK�LV�FRQQHFWHG�E\�FXII�ORFDWHG�DW�WKH�
RQH�HQG�DQG� LQÀDWHG� WR����PP� LQ�GLDPHWHU� �3ULRULW\�&HUWL¿FDWH�QXPEHU�
�������������7KH�UHVHDUFK�ZDV�SHUIRUPHG�XQGHU�LQWUDYHQRXV�DQHVWKHVLD��
5XEEHU�JDX]H� GUDLQ�ZDV� UHPRYHG� IURP�RQH� FRXQWHUSXQFWXUH�� WKHQ�0)3�
ZDV�EURXJKW�WKURXJK�LW�LQWR�WKH�DEGRPLQDO�FDYLW\�DQG�WKH�FXII�ZDV�LQÀDWHG��
7KH�LQÀDWHG�FXII�ZDV�D�SURS�RQ�WKH�LQQHU�VXUIDFH�RI�WKH�DEGRPLQDO�ZDOO�DQG�
SXOOLQJ�WKLV�SLSH�DOORZHG�WR�SLFN�LW�XS��/LIWLQJ�PDGH�WKH�QHJDWLYH�SUHVVXUH�
LQ� WKH� DEGRPLQDO� FDYLW\� DQG� OHG� WKH� DLU� FRPLQJ� WKURXJK�0)3��$IWHU� WKH�
DLU� SUHVVXUH� LQ� WKH� DEGRPLQDO� FDYLW\� EHFDPH� HTXDO� WR� WKH� DWPRVSKHULF�
SUHVVXUH��WKH�0)3�XVHG�DV�D�JXLGH�IRU�WKH�ODSDURVFRSH��7KH�YROXPH�RI�DLU�
FRPLQJ�LQWR�WKH�DEGRPLQDO�FDYLW\�ZDV�DOZD\V�VXI¿FLHQW�WR�RYHUKDXO�DOO�LWV�
SDUWV��5HVXOWV��/DUROLQJ�DOORZHG�WR�DYRLG�YDLQ�UHODSDURWRPLHV�LQ���������
SDWLHQWV�� WR�GHWHUPLQH�WKH�LQGLFDWLRQV�IRU� LUULJDWLRQ�WKH�DEGRPLQDO�FDYLW\�
LQ������������SDWLHQWV�DQG�WR�GHWHUPLQH�WKH�LQGLFDWLRQV�IRU�UHODSDURWRPL�
LQ� �� ���������'XH� WR� WKH� RSWLPDO� FKRLFH� RI� FRXQWHUSXQFWXUH� IRU� SXWWLQJ�
0)3�DQG�D� ODSDURVFRSH� LQWR� WKH�DEGRPLQDO�FDYLW\�� WLPH�IRU� WKH�UHVHDUFK�
UHGXFHG� WR� D� JUHDW� H[WHQW� ��±��PLQXWHV�RQ� DYHUDJH���7KHUH�ZDV�QR� FDVH�
WR�RFFXU�FDUGLRYDVFXODU�DQG�RU�SXOPRQDU\�FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�
SHUIRUPLQJ� ODSDUROLIW� LQ� QHZ� PRGL¿FDWLRQ�� &RQFOXVLRQ�� 7KH� XVH� RI� D�
ODSDUROLIW�DQG�0)3�RQ�L]RSQHXPDWLF�PRGH�DQG�VSRQWDQHRXV�EUHDWKLQJ�LQ�
VXVSHFWHG�SRVWRSHUDWLYH�SHULWRQLWLV� LQ�HOGHUO\�DQG�VHQLOH�SDWLHQWV��JUHDWO\�
IDFLOLWDWHV� WKH� GLDJQRVLV�� VLJQL¿FDQWO\� UHGXFHV� WKH� ULVN� RI� FDUGLRYDVFXODU�
DQG�SXOPRQDU\�FRPSOLFDWLRQV�

ɆȿɌɈȾɂɄȺ�ɈɉȿɊȺɌɂȼɇɈȽɈ�Ʌȿɑȿɇɂə�ɏɊɈɇɂɑȿɋɄɈȽɈ�
ɉȺɇɄɊȿȺɌɂɌȺ��ɈɋɅɈɀɇȿɇɇɈȽɈ�ɄɂɋɌɈɃ�ȽɈɅɈȼɄɂ�
ɉɈȾɀȿɅɍȾɈɑɇɈɃ�ɀȿɅȿɁɕ�ɂ�ɆȿɏȺɇɂɑȿɋɄɈɃ�
ɀȿɅɌɍɏɈɃ
ȿ�ɂ��Ʉɭɯɚɪɱɢɤ��Ⱥ�ɇ��Ɇɢɯɚɣɥɨɜɫɤɢɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ʉ�ɋ��Ȼɟɥɸɤ
Ƚɪɨɞɧɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ƚɪɨɞɧɨ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ� ɞɚɧɧɵɦ�� ɱɚɫɬɨɬɚ� ɯɪɨɧɢɱɟɫɤɨɝɨ�
ɩɚɧɤɪɟɚɬɢɬɚ�ɢ�ɟɝɨ�ɨɫɥɨɠɧɟɧɧɵɯ�ɮɨɪɦ�ɜ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɧɟɭɤɥɨɧɧɨ�
ɜɨɡɪɚɫɬɚɟɬ�� Ɉɬɦɟɱɚɟɬɫɹ� ɪɨɫɬ� ɱɚɫɬɨɬɵ� ɤɢɫɬɨɡɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ��
ɜɨɡɧɢɤɚɸɳɢɯ� ɧɚ� ɮɨɧɟ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ�� ɏɚɪɚɤɬɟɪ�� ɨɛɴɟɦ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɩɪɢ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɡɚɜɢɫɹɬ� ɨɬ�
ɧɚɥɢɱɢɹ�ɢɥɢ�ɨɬɫɭɬɫɬɜɢɹ�ɫɜɹɡɢ�ɤɢɫɬɵ�ɫ�ɩɪɨɬɨɤɨɜɨɣ�ɫɢɫɬɟɦɨɣ��ɧɚɥɢɱɢɹ�
ɨɫɥɨɠɧɟɧɢɣ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɦɧɨɝɨɨɛɪɚɡɢɟ�ɨɩɟɪɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�
ɩɪɢ� ɨɫɥɨɠɧɟɧɧɵɯ� ɮɨɪɦɚɯ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ�� ɪɟɡɭɥɶɬɚɬɵ�
ɢɯ� ɧɟ� ɫɨɜɫɟɦ� ɭɞɨɜɥɟɬɜɨɪɹɸɬ� ɯɢɪɭɪɝɨɜ�� ɪɚɞɢɤɚɥɶɧɵɟ� ɨɩɟɪɚɰɢɢ� ɜ�
ɛɨɥɶɲɢɧɫɬɜɟ�ɫɜɨɟɦ�ɬɪɚɜɦɚɬɢɱɧɵ��ɞɚɸɬ�ɜɵɫɨɤɢɣ�ɩɪɨɰɟɧɬ�ɨɫɥɨɠɧɟɧɢɣ��
ɚ�ɩɪɢ�ɩɚɥɥɢɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ�ɧɟɪɟɞɤɢ�ɪɟɰɢɞɢɜɵ�ɡɚɛɨɥɟɜɚɧɢɹ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ�
ɛɨɥɶɧɵɯ� ɫ� ɝɢɩɟɪɬɟɧɡɢɨɧɧɨ�ɩɪɨɬɨɤɨɜɵɦ� ɬɢɩɨɦ� ɯɪɨɧɢɱɟɫɤɨɝɨ�
ɩɚɧɤɪɟɚɬɢɬɚ�� ɨɫɥɨɠɧɟɧɧɨɝɨ� ɤɢɫɬɨɣ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�
ɢ� ɩɪɨɬɹɠɟɧɧɨɣ� ɫɬɪɢɤɬɭɪɨɣ� ɬɟɪɦɢɧɚɥɶɧɨɝɨ� ɨɬɞɟɥɚ� ɯɨɥɟɞɨɯɚ� ɫ�
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ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɨɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɚɰɢɟɧɬ� Ȼ��� ���
ɝɨɞɚ�� ɞɥɢɬɟɥɶɧɨ� ɫɬɪɚɞɚɸɳɢɣ� ɯɪɨɧɢɱɟɫɤɢɦ� ɪɟɰɢɞɢɜɢɪɭɸɳɢɦ�
ɩɚɧɤɪɟɚɬɢɬɨɦ�� ɩɨɫɬɭɩɢɥ� ɜ�ɍɁ� ©Ƚɪɨɞɧɟɧɫɤɚɹ� ɨɛɥɚɫɬɧɚɹ� ɤɥɢɧɢɱɟɫɤɚɹ�
ɛɨɥɶɧɢɰɚª�� ɉɨ� ɞɚɧɧɵɦ� ɍɁɂ� ɢ� ɆɊɌ� ɨɪɝɚɧɨɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�
ɭɫɬɚɧɨɜɥɟɧɨ��ɠɟɥɱɧɵɣ�ɩɭɡɵɪɶ����î��ɦɦ�ɫ�ɡɚɫɬɨɣɧɵɦ�ɫɨɞɟɪɠɢɦɵɦ��
ɨɛɳɢɣ�ɠɟɥɱɧɵɣ� ɩɪɨɬɨɤ� �Ɉɀɉ�� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɞɨ� ɭɪɨɜɧɹ� ɝɨɥɨɜɤɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ��±��� ɦɦ� ɞɢɚɦɟɬɪɨɦ�� ɜɧɭɬɪɢɩɟɱɟɧɨɱɧɵɟ�
ɠɟɥɱɧɵɟ� ɩɪɨɬɨɤɢ� ɪɚɫɲɢɪɟɧɵ� ɞɨ� �±�� ɦɦ�� ɉɨɞɠɟɥɭɞɨɱɧɚɹ� ɠɟɥɟɡɚ�
ɞɟɮɨɪɦɢɪɨɜɚɧɚ��Ɋɚɡɦɟɪɵ�� ɝɨɥɨɜɤɚ����ɦɦ�� ɬɟɥɨ����ɦɦ��ɯɜɨɫɬ����ɦɦ��
ȼɢɪɫɭɧɝɨɜ� ɩɪɨɬɨɤ� ɪɚɫɲɢɪɟɧ� ɞɨ� �� ɦɦ�� ȼ� ɝɨɥɨɜɤɟ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�
ɠɟɥɟɡɵ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɠɢɞɤɨɫɬɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ��î��� ɦɦ� ɫ�
ɩɥɨɬɧɨɣ� ɫɬɟɧɤɨɣ�� ɉɨ� ɞɚɧɧɵɦ� ȻȺɄ� ɜɵɹɜɥɟɧɨ� ɭɜɟɥɢɱɟɧɢɟ� ɨɛɳɟɝɨ�
ɛɢɥɢɪɭɛɢɧɚ� ɞɨ� ����� ɦɤɦɨɥɶ�ɥ�� ȼɵɫɬɚɜɥɟɧ� ɞɢɚɝɧɨɡ�� ɯɪɨɧɢɱɟɫɤɢɣ�
ɪɟɰɢɞɢɜɢɪɭɸɳɢɣ� ɩɚɧɤɪɟɚɬɢɬ�� ɝɢɩɟɪɬɟɧɡɢɨɧɧɨ�ɩɪɨɬɨɤɨɜɵɣ� ɬɢɩ��
Ʉɢɫɬɚ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɉɪɨɬɹɠɟɧɧɚɹ� ɫɬɪɢɤɬɭɪɚ�
ɯɨɥɟɞɨɯɚ�� Ɇɟɯɚɧɢɱɟɫɤɚɹ� ɠɟɥɬɭɯɚ�� ɉɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɜ� ɤɥɢɧɢɤɟ�
ɦɟɬɨɞɢɤɟ� ɜɵɩɨɥɧɟɧɨ� ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ�� ɩɪɨɢɡɜɨɞɟɧɚ�
ɜɟɪɯɧɟɫɪɟɞɢɧɧɚɹ� ɥɚɩɚɪɨɬɨɦɢɹ�� Ⱦɨɫɬɭɩ� ɤ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɟ�
ɨɫɭɳɟɫɬɜɥɹɥɢ� ɱɟɪɟɡ� ɠɟɥɭɞɨɱɧɨ�ɨɛɨɞɨɱɧɭɸ� ɫɜɹɡɤɭ�� ɉɨɫɥɟ� ɩɭɧɤɰɢɢ�
ɤɢɫɬɵ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɩɪɨɢɡɜɨɞɢɥɢ� ɟɟ� ɜɫɤɪɵɬɢɟ� ɢ�
ɢɫɫɟɱɟɧɢɟ� ɩɟɪɟɞɧɟɣ� ɫɬɟɧɤɢ� ɫ� ɫɭɛɬɨɬɚɥɶɧɨɣ� ɢɧɬɪɚɩɚɪɟɧɯɢɦɚɬɨɡɧɨɣ�
ɪɟɡɟɤɰɢɟɣ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɩɪɨɞɨɥɶɧɨɣ�
ɤɥɢɧɨɜɢɞɧɨɣ� ɪɟɡɟɤɰɢɟɣ� ɬɟɥɚ� ɢ� ɯɜɨɫɬɚ� ɠɟɥɟɡɵ�� Ⱦɚɥɟɟ� ɩɪɨɢɡɜɨɞɢɥɢ�
ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɸ�� ɇɚ� ɦɟɬɚɥɥɢɱɟɫɤɨɦ� ɡɨɧɞɟ� Ⱦɨɥɢɨɬɬɢ�� ɜɜɟɞɟɧɧɨɦ�
ɱɟɪɟɡ� ɤɭɥɶɬɸ� ɩɭɡɵɪɧɨɝɨ� ɩɪɨɬɨɤɚ�� ɩɪɨɜɨɞɢɥɢ� ɜɫɤɪɵɬɢɟ� ɯɨɥɟɞɨɯɚ� ɜ�
ɩɪɨɫɜɟɬ�ɤɢɫɬɵ�ɝɨɥɨɜɤɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɢ�ɧɚɤɥɚɞɵɜɚɥɢ�ɲɜɵ�
ɞɥɹ� ɝɟɪɦɟɬɢɡɚɰɢɢ� ɧɚɥɨɠɟɧɧɨɝɨ� ɯɨɥɟɞɨɯɨɰɢɫɬɨɚɧɚɫɬɨɦɨɡɚ�� ɑɟɪɟɡ�
ɤɭɥɶɬɸ� ɩɭɡɵɪɧɨɝɨ� ɩɪɨɬɨɤɚ� ɜɜɨɞɢɥɫɹ� ɞɪɟɧɚɠ� ɜ� ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ�
ɯɨɥɟɞɨɯɨɰɢɫɬɨɩɚɧɤɪɟɚɬɢɱɟɫɤɨɟ� ɫɨɭɫɬɶɟ�� ɩɪɢ� ɷɬɨɦ� ɨɬɜɟɪɫɬɢɹ� ɜ�
ɞɪɟɧɚɠɟ� ɪɚɫɩɨɥɚɝɚɥɢɫɶ� ɤɚɤ� ɜ� ɩɪɨɫɜɟɬɟ� Ɉɀɉ�� ɬɚɤ� ɢ� ɜɵɯɨɞɢɥɢ� ɜ�
ɩɪɨɫɜɟɬ� ɤɢɫɬɵ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɩɨɥɨɫɬɢ� ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ�
ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɢɧɬɪɚɩɚɪɟɧɯɢɦɚɬɨɡɧɨɣ� ɪɟɡɟɤɰɢɢ� ɝɨɥɨɜɤɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɩɪɨɞɨɥɶɧɨɣ� ɤɥɢɧɨɜɢɞɧɨɣ� ɪɟɡɟɤɰɢɢ� ɬɟɥɚ�
ɢ� ɯɜɨɫɬɚ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� Ⱦɚɥɟɟ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɧɚɥɨɠɟɧɢɟ�
ɩɪɨɞɨɥɶɧɨɝɨ� ɩɚɧɤɪɟɚɬɨɰɢɫɬɨɟɸɧɨɚɧɚɫɬɨɦɨɡɚ� ɩɨ� Ɋɭ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɣ� ɢ� ɜ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�
ɨɫɥɨɠɧɟɧɢɣ� ɧɟ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ�� ɉɚɰɢɟɧɬ� ɛɵɥ� ɜɵɩɢɫɚɧ� ɢɡ� ɤɥɢɧɢɤɢ�
ɜ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɢ� ɜɟɪɧɭɥɫɹ� ɤ� ɩɪɟɠɧɟɣ� ɪɚɛɨɬɟ��
Ɋɟɰɢɞɢɜɚ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ�� ɠɟɥɬɭɯɢ� ɢ� ɩɨɜɬɨɪɧɵɯ� ɩɨɫɬɭɩɥɟɧɢɣ�
ɜ� ɫɬɚɰɢɨɧɚɪ� ɧɟ� ɛɵɥɨ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɟɞɥɚɝɚɟɦɵɣ�
ɦɟɬɨɞ� ɞɟɣɫɬɜɢɬɟɥɶɧɨ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ�
ɚɞɟɤɜɚɬɧɨɝɨ� ɜɧɭɬɪɟɧɧɟɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ� Ɉɀɉ� ɤɢɫɬɵ� ɢ� ɩɪɨɬɨɤɨɜɨɣ�
ɫɢɫɬɟɦɵ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɯɨɥɟɞɨɯɨɰɢɫɬɨɩɚɧɤ
ɪɟɚɬɨɟɸɧɨɫɬɨɦɢɢ� ɩɨɜɵɲɚɟɬ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ� ɢ� ɩɨɡɜɨɥɹɟɬ�
ɭɥɭɱɲɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ��Ɇɟɬɨɞ� ɧɟ� ɬɪɟɛɭɟɬ�
ɫɜɟɪɯɜɵɫɨɤɨɬɨɱɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɹɜɥɹɟɬɫɹ� ɞɨɫɬɭɩɧɵɦ� ɩɨ�
ɜɵɩɨɥɧɟɧɢɸ�ɯɢɪɭɪɝɚɦɢ��ɢɦɟɸɳɢɦɢ�ɞɨɫɬɚɬɨɱɧɭɸ�ɤɜɚɥɢɮɢɤɚɰɢɸ�
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,QWURGXFWLRQ��$FFRUGLQJ� WR� WKH� SXEOLVKHG� GDWD� WKH� IUHTXHQF\� RI� FKURQLF�
SDQFUHDWLWLV�DQG� LWV�FRPSOLFDWHG�IRUPV�DUH�VWHDGLO\� LQFUHDVLQJ� ODVW�\HDUV��
*URZWK�RI�IUHTXHQF\�RI�WKH�F\VWLF�IRUPDWLRQ�DULVLQJ�DJDLQVW�D�EDFNJURXQG�
RI� FKURQLF�SDQFUHDWLWLV��7KH�QDWXUH�� YROXPH�RI� DQ�RSHUDWLYH� LQWHUIHUHQFH�
DW�WKLV�SDWKRORJ\�GHSHQG�RQ�SUHVHQFH�RU�DEVHQFH�RI�WKH�FRQQHFWLRQ�RI�WKH�
F\VW�ZLWK�GXFWDO�V\VWHP��SUHVHQFH�RI�FRPSOLFDWLRQV��,QVSLWH�RI�YDULHW\�RI�
RSHUDWLYH�LQWHUIHUHQFHV�DW�FRPSOLFDWHG�IRUPV�RI�FKURQLF�SDQFUHDWLWLV�WKHLU�
UHVXOWV�GRQ¶W�FRPSOHWHO\�VDWLVI\�VXUJHRQV��UDGLFDO�RSHUDWLRQV�DUH�WUDXPDWLF�
LQ�PRVW�FDVHV��JLYH�KLJK�UDWH�RI�FRPSOLFDWLRQV�DQG�UHODSVHV�RI�LOOQHVV�DUH�
TXLWH� RIWHQ� DW� SDOOLDWLYH� LQWHUIHUHQFHV��$LP�� ,PSURYHPHQW� RI� WKH� UHVXOWV�
RI� DQ� RSHUDWLYH� WUHDWPHQW� RI� WKH� SDWLHQWV� ZLWK� K\SHUWHQVLYH�GXFWDO� W\SH�
RI�FKURQLF�SDQFUHDWLWLV�FRPSOLFDWHG�ZLWK�WKH�F\VW�RI�WKH�KHDG�RI�SDQFUHDV�
DQG�H[WHQVLYH�VWULFWXUH�RI�WKH�WHUPLQDO�'HSDUWPHQW�RI�WKH�FKROHGRFK�ZLWK�
PHFKDQLFDO� MDXQGLFH�� 0DWHULDOV� DQG� PHWKRGV�� 3DWLHQW� %��� ��� \HDUV� ROG��
SURWUDFWHGO\�VXIIHULQJ�IURP�FKURQLF�UHFXUUHQW�SDQFUHDWLWLV�ZDV�KRVSLWDOL]HG�
WR� *URGQR� UHJLRQ� FOLQLFDO� KRVSLWDO��$FFRUGLQJ� WR� 86� GDWD� DQG�05,� RI�
DEGRPLQDO�FDYLW\�LW�ZDV�¿[HG��WKH�JDOO�EODGGHU����î���PP�ZLWK�VWDJQDQW�
FRQWHQWV��JHQHUDO�ELOH�GXFW�LV�PXFKHG�WLOO�WKH�OHYHO�RI�WKH�KHDG�RI�SDQFUHDV�
��±���PP�E\�GLDPHWHU��LQWUDKHSDWLF�ELOH�GXFWV�DUH�ZLGHQ�WR��±��PP��7KH�
VL]H��WKH�KHDG�LV���PP��ERG\�LV����PP��WKH�WDLO�LV����PP��3DQFUHDWLF�GXFW�

LV�ZLGHQ� WR� ��PP�� ,Q� WKH� KHDG� RI� SDQFUHDV� WKH� OLTXLG� IRUPDWLRQ� ��î���
ZLWK�D�WKLFN�ZDOO�LV�GH¿QHG��$FFRUGLQJ�WR�WKH�GDWD�WKH�LQFUHDVLQJ�RI�WRWDO�
ELOLUXELQ�ZDV�GLVFRYHUHG�WR������PPRO�O��O��7KH�GLDJQRVLV�ZDV�SXW��FKURQLF�
UHFXUUHQW� SDQFUHDV�� K\SHUWHQVLRQ�GXFWLYH� W\SH�� 7KH� F\VW� RI� WKH� KHDG� RI�
SDQFUHDV��7KH�H[WHQVLYH�VWULFWXUH�RI�WKH�FKROHGRFK��0HFKDQLFDO�MDXQGLFH��
7KH� RSHUDWLYH� LQWHUIHUHQFH�ZDV� FDUULHG� RXW� DW� WKH� GHYHORSHG�PHWKRG� LQ�
WKH�FOLQLF��ODSDURWRP\�LV�PDGH��$FFHVV�WR�WKH�SDQFUHDV�LV�UHDOL]HG�WKURXJK�
WKH� JDVWURFROLF� OLJDPHQW��$IWHU� WKH� SXQFWXUH� RI� WKH� F\VW� RI� WKH� KHDG� RI�
SDQFUHDV�LV�PDGH�LWV�RSHQLQJ�DQG�H[FLVLRQ�RI�WKH�IURQW�ZDOO�ZLWK�D�VXEWRWDO�
LQWUDSDUHQFK\PDWRXV� UHVHFWLRQ� RI� WKH� KHDG� RI� SDQFUHDV� DQG� ORQJLWXGLQDO�
ZHGJH�VKDSHG� UHVHFWLRQ�RI� WKH�ERG\� DQG� WKH� WDLO� RI� WKH�JODQG��7KHQ� WKH�
FKROHF\VWHFWRP\� LV�PDGH��7KH�RSHQLQJ�RI� WKH�FKROHGRFK� LQWR� WKH�JOHDP�
RI� WKH�F\VW�RI� WKH�KHDG�RI�SDQFUHDV� LV�PDGH�RQ� WKH�PHWDO�SUREH�'ROLRWWL�
EURXJKW� LQ� WKURXJK� WKH� VWXPS� RI� WKH� F\VWLF� GXFW� DQG� SXW� LQ� WKH� VWLWFKHV�
IRU� FDSVXODWLRQ� RI� SXW� FKROHGRFKRF\WRDQDVWRPRVLV�� 7KH� GUDLQDJH� RI� LV�
EULQJLQJ�LQWR�WKH�IRUPHG�FKROHGRFKRF\VWRSDQFUHDWLF�DQDVWRPRVLV�WKURXJK�
WKH�VWXPS�RI�WKH�F\VWLF�GXFW�DQG�DW�WKH�VDPH�WLPH�DSHUWXUHV�LQ�WKH�GUDLQDJH�
VHWWOH�WKHPVHOYHV�HLWKHU�LQ�WKH�JOHDP�RI�WKH�JHQHUDO�ELOH�GXFW�RU�JR�RXW�LQWR�
WKH�JOHDP�RI� WKH� F\VW�RI�SDQFUHDV� DQG� WKH� FDYLW\�RI� WKH� IRUPHG�KHDG�RI�
SDQFUHDV�DW� WKH� UHVXOW�RI� LQWUDSDUDQFK\PDWRXV� UHVHFWLRQ�DQG� ORQJLWXGLQDO�
ZHGJH�VKDSHG� UHVHFWLRQ� RI� WKH� ERG\� DQG� WKH� WDLO� RI� WKH� JODQG�� 7KHQ�
LPSRVLWLRQ� RI� WKH� ORQJLWXGLQDO� SDQFUHDWRF\VWRMHMXQDO� DQDVWRPRVLV� LV�
PDGH�� 5HVXOWV�� &RPSOLFDWLRQV� DUH� QRW�PDUNHG� GXULQJ� WKH� RSHUDWLRQ� DQG�
WKH�SRVWRSHUDWLYH�SHULRG��7KH�SDWLHQW�ZDV� H[WUDFWHG� IURP� WKH� FOLQLF� LQ� D�
VDWLVIDFWRU\� FRQGLWLRQ� DQG� UHWXUQHG� WR� WKH� SUHYLRXV� ZRUN�� 7KHUH� ZDVQ¶W�
VHW�EDFN� RI� WKH� SDLQ� V\QGURPH� DQG� WKH� VHFRQG� FRPLQJ� LQ� WKH� KRVSLWDO�
&RQFOXVLRQ��7KXV��WKH�SURSRVHG�PHWKRG�UHDOO\�SURYLGHV�WKH�SRVVLELOLW\�RI�
VLPXOWDQHRXV�DSSURSULDWH�LQQHU�FDWFKPHQW�RI�JHQHUDO�ELOH�GXFW�RI�WKH�F\VW�
DQG� WKH�GXFWLYH� V\VWHP�RI�SDQFUHDV��$SSOLFDWLRQ�RI� FKROHGRFKRF\VWRSDQ
FUHDWRMHMXQRVWRP\� UDLVHV� RI� WKH� TXDOLW\� RI� OLIH� RI� SDWLHQWV� DQG� DOORZV� WR�
LPSURYH� WKH� UHVXOWV� RI� WUHDWPHQW� RI� WKLV� SDWKRORJ\��7KH�PHWKRG� GRHVQ¶W�
UHTXLUH�KLJK�DFFXUDF\�HTXLSPHQW�DQG�LV�DYDLODEOH�LQ�IXO¿OPHQW�E\�VXUJHRQV�
ZKR�KDYH�VXI¿FLHQW�TXDOL¿FDWLRQ�

ȾɂȺȽɇɈɋɌɂɑȿɋɄɂȿ��ɄɅɂɇɂɄɈ�ɗɇȾɈɋɄɈɉɂɑȿɋɄɂȿ��
ɆɈɊɎɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɂ�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɉ�ȼ��ɂɜɚɧɱɨɜ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�Ⱥ��Ȼɨɝɨɦɨɥɶɰɚ��
Ʉɢɟɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��Ɉɫɬɪɨɤɪɨɜɨɬɨɱɚɳɢɟ�ɨɩɭɯɨɥɢ�ɠɟɥɭɞɤɚ��ɈɈɀ���ɜ�ɱɚɫɬɧɨɫɬɢ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ�� ±� ɚɤɬɭɚɥɶɧɚɹ� ɩɪɨɛɥɟɦɚ� ɭɪɝɟɧɬɧɨɣ� ɯɢɪɭɪɝɢɢ� ɢ�
ɨɧɤɨɥɨɝɢɢ��ɍ� ɤɚɠɞɨɝɨ� �±��ɝɨ� ɛɨɥɶɧɨɝɨ� ɨɫɬɪɨɤɪɨɜɨɬɨɱɚɳɚɹ� ɨɩɭɯɨɥɶ�
ɨɫɥɨɠɧɹɟɬɫɹ� ɨɫɬɪɵɦ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɵɦ� ɤɪɨɜɨɬɟɱɟɧɢɟɦ��
Ʌɟɬɚɥɶɧɨɫɬɶ� ɫɪɟɞɢ� ɨɩɟɪɢɪɨɜɚɧɵɯ� ɛɨɥɶɧɵɯ� ɫ� ɤɪɨɜɨɬɨɱɚɳɢɦ� ɪɚɤɨɦ�
ɠɟɥɭɞɤɚ� ɫɨɫɬɚɜɥɹɟɬ� ��±����� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɟ� ɢ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɈɈɀ��ɜɢɞɵ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɄȽɄȻ� ʋ� ��� ɝ�� Ʉɢɟɜɚ� ɡɚ� ɩɟɪɢɨɞ� ����� ɝ��
ɧɚɯɨɞɢɥɢɫɶ� ɧɚ� ɥɟɱɟɧɢɢ� ��� ɛɨɥɶɧɵɯ� ���� ɨɬɞɟɥɶɧɵɯ� ɫɥɭɱɚɹ�� ɫ�ɈɈɀ��
Ɋɚɤ� ±� ��� ɛɨɥɶɧɵɯ� �ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɤɚɤ� ��� ɨɬɞɟɥɶɧɵɯ� ɫɥɭɱɚɹ�� ��
ɛɨɥɶɧɵɯ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɥɟɱɟɧɢɢ���ɪɚɡɚ��ɚ���±�ɞɜɚɠɞɵ��ɢ���ɛɨɥɶɧɵɯ�
ɫ� ɨɫɬɪɨɤɪɨɜɨɬɨɱɚɳɢɦɢ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɨɩɭɯɨɥɹɦɢ� ɠɟɥɭɞɤɚ�
�ɈȾɈɀ��� Ɋɟɡɭɥɶɬɚɬɵ��ɉɨ� ɤɥɚɫɢɮɢɤɚɰɢɢ�710� ,� ɫɬɚɞɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɛɵɥɚ� ɭɫɬɚɧɨɜɥɟɧɚ� ɭ� �� ����� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɨɤɪɨɜɨɬɨɱɚɳɢɦɢ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɨɩɭɯɨɥɹɦɢ� ɠɟɥɭɞɤɚ� �ɈɁɈɀ��� ,,� ±� ɭ� ��� �������
,,,� ±� ɭ� �� ������� ,9� ±� ɭ� ��� ������� Ⱦɢɚɝɧɨɡ� ɈɁɈɀ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ�
ɞɨ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɜ� ɄȽɄȻ� ɜ� ��� �������� ɫɥɭɱɚɹɯ� ɢɡ� ��� ɫɥɭɱɚɟɜ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ��ȼ�ɨɫɬɚɥɶɧɵɯ������������ɫɥɭɱɚɹɯ�ɞɢɚɝɧɨɡ�ɪɚɤɚ�ɠɟɥɭɞɤɚ�
ɛɵɥ�ɜɩɟɪɜɵɟ�ɭɫɬɚɧɨɜɥɟɧ�ɜ�ɫɜɹɡɢ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɨɫɬɪɨɝɨ�ɤɪɨɜɨɬɟɱɟɧɢɹ��ɂɡ�
ɧɢɯ��ɭ������������ɤɨɧɫɬɚɬɢɪɨɜɚɧɚ�,9�ɤɥɢɧɢɱɟɫɤɚɹ�ɝɪɭɩɩɚ��ɜ������������
ɫɥɭɱɚɹɯ�±�,,�ɤɥɢɧɢɱɟɫɤɚɹ�ɝɪɭɩɩɚ��ɗɤɫɬɪɟɧɧɚɹ�ɎȽȾɋ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�
ɩɪɨɜɟɞɟɧɚ� ɜ� ��� �������� ɫɥɭɱɚɹɯ� ɈɁɈɀ� ɢɡ� ��� ɢ� ɜɫɟɦ� ɛɨɥɶɧɵɦ� ɫ�
ɈȾɈɀ��ɈɁɈɀ�ɥɨɤɚɥɢɡɨɜɚɥɢɫɶ�ɜ�ɟɝɨ�ɚɧɬɪɚɥɶɧɨɦ�ɨɬɞɟɥɟ�ɜ������������
ɫɥɭɱɚɹɯ��ɜ�ɤɚɪɞɢɚɥɶɧɨɦ�±�ɜ��� ���������ɫɥɭɱɚɹɯ�� ɬɟɥɚ�±�ɜ��� ���������
Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ�ɩɨɪɚɠɟɧɢɹ�±�ɜ������������ɫɥɭɱɚɹɯ��ɉɨɥɢɩɨɜɢɞɧɵɣ�
ɪɚɤ�ɧɚɛɥɸɞɚɥɫɹ�ɜ����������ɫɥɭɱɚɹɯ��ɂɧɮɢɥɶɬɪɚɬɢɜɧɨ�ɹɡɜɟɧɧɵɣ�±�ɜ����
���������Ⱦɢɮɮɭɡɧɢɣ�±�ɜ�����������ɉɨɪɚɠɟɧɢɟ�ɤɭɥɶɬɢ�ɠɟɥɭɞɤɚ�²�ɜ���
���������8OFXV�WXPRU�±�ɜ������������Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢɣ�ɜɚɪɢɚɧɬ�ɈɁɈɀ�
ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ� ɭ� ��� ������ ɛɨɥɶɧɵɯ�� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ�
ɜɚɪɢɚɧɬɨɦ� ɛɵɥɚ� ɧɢɡɤɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɚɹ� ɚɞɟɧɨɤɚɪɰɢɧɨɦɚ� �*���
±� ɭ� ��� ��������� ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɚɹ� ɚɞɟɧɨɤɚɪɰɢɧɨɦɚ� �*��� ɛɵɥɚ�
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ɭ� ��� ��������� Ʌɢɦɮɨɫɚɪɤɨɦɚ�ɠɟɥɭɞɤɚ� ±� ɭ� �� ɩɚɰɢɟɧɬɚ� ɜ� ɜɢɞɟ� XOFXV�
WXPRU�� ɉɪɨɞɨɥɠɚɸɳɟɟɫɹ� ɤɪɨɜɨɬɟɱɟɧɢɟ� �),�� ɫ� ɈɁɈɀ� ɨɩɪɟɞɟɥɟɧɵ�
ɜ� �� ������� ɫɥɭɱɚɹɯ�� Ⱥɤɬɢɜɧɨɟ� ɫɬɪɭɣɧɨɟ� ɤɪɨɜɨɬɟɱɟɧɢɟ� �),$�� ±� ɜ� ��
ɫɥɭɱɚɟ�� ɉɪɨɫɚɱɢɜɚɧɢɟ� ɤɪɨɜɢ� �),%�� ɫ� ɩɨɜɟɪɯɧɨɫɬɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɨɩɭɯɨɥɟɣ� ±� ɜ� ��� Ɉɫɬɚɧɨɜɢɜɲɟɟɫɹ� ɫɩɨɧɬɚɧɧɨ� ɤɪɨɜɨɬɟɱɟɧɢɟ� �),ȱ��
ɧɚɛɥɸɞɚɥɨɫɶ� ɭ� ��� �������� ɛɨɥɶɧɵɯ�� ),,%� ±� �� ɫɥɭɱɚɟɜ�� ),,&� ±� ���
ɉɪɢɡɧɚɤɢ� ɩɪɨɞɨɥɠɚɸɳɟɝɨɫɹ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� �),,,�� ±�
ɜ� ��� �������� ɫɥɭɱɚɹɯ�� ɉɪɨɞɨɥɠɚɸɳɟɟɫɹ� ɤɪɨɜɨɬɟɱɟɧɢɟ� ɛɵɥɨ� ɩɪɢ�
ɩɨɪɚɠɟɧɢɢ� ɚɧɬɪɚɥɶɧɨɝɨ�ɨɬɞɟɥɚ�ɠɟɥɭɞɤɚ� ɜ� �� ɫɥɭɱɚɟ�ɢ� ɜ� �� ɫɥɭɱɚɹɯ�±�
ɩɪɢ�ɫɭɛɬɨɬɚɥɶɧɨɦ�ɩɨɪɚɠɟɧɢɢ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɜɬɨɪɨɣ�ɝɪɭɩɩɵ�ɩɚɰɢɟɧɬɨɜ�
ɫ�ɩɪɢɡɧɚɤɚɦɢ�ɨɫɬɚɧɨɜɥɟɧɧɨɝɨ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɧɚɢɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�
ɫɥɭɱɚɟɜ�ɨɬɦɟɱɟɧɨ�ɩɪɢ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɨɩɭɯɨɥɹɯ�ɬɟɥɚ�±����������),,%�
±����),,&�±����ɏɢɪɭɪɝɢɱɟɫɤɨɟ�ɥɟɱɟɧɢɟ�ɜɵɩɨɥɧɟɧɨ�ɭ������������ɢɡ����
ɫɥɭɱɚɟɜ��ȼ�ɝɪɭɩɩɟ�ɫ�ɜɩɟɪɜɵɟ�ɜɵɹɜɥɟɧɵɦ�ɪɚɤɨɦ�ɠɟɥɭɞɤɚ�ɨɩɟɪɚɬɢɜɧɚɹ�
ɚɤɬɢɜɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ����������ɫɥɭɱɚɟɜ�ɢɡ������Ɋɚɞɢɤɚɥɶɧɵɟ�ɨɩɟɪɚɰɢɢ�
ɜɵɩɨɥɧɟɧɵ�ɜ������������ɫɥɭɱɚɹɯ��Ʌɢɦɮɨɞɢɫɫɟɤɰɢɹ�'��±�ɜ���ɫɥɭɱɚɹɯ��
'��±�ɜ����ɉɚɥɢɚɬɢɜɧɵɟ�ɢ�ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɜɵɩɨɥɧɟɧɵ�ɜ�
����������ɫɥɭɱɚɹɯ��ȼɵɜɨɞɵ��ɍ�������ɞɢɚɝɧɨɡ�ɈɁɈɀ�ɛɵɥ�ɭɫɬɚɧɨɜɥɟɧ�
ɜɩɟɪɜɵɟ� ɩɪɢ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� �ɛɟɡɫɢɦɩɬɨɦɧɨɟ� ɬɟɱɟɧɢɟ�� ɜ� ɫɜɹɡɢ� ɫ�
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ� ɀɄɄ�� ɍ� ��� �������� ɛɨɥɶɧɵɯ� ɨɬɦɟɱɚɥɨɫɶ� ɧɚɥɢɱɢɟ�
ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ� ɡɚɛɨɥɟɜɚɧɢɹ�ɞɨ�ɪɚɡɜɢɬɢɹ�ɀɄɄ�� ɫɪɟɞɢ�ɧɢɯ�
ɭ������������ɬɟɱɟɧɢɟ�ɨɩɭɯɨɥɟɜɨɝɨ�ɩɨɪɚɠɟɧɢɹ�ɧɨɫɢɥɨ�ɧɟɜɵɪɚɠɟɧɧɵɣ�
ɯɚɪɚɤɬɟɪ�� Ɉɫɧɨɜɧɵɦ� ɦɟɬɨɞɨɦ� ɞɢɚɝɧɨɫɬɢɤɢ� ɈɈɀ� ɹɜɥɹɟɬɫɹ� ɎȽȾɋ��
ɍ� ɩɨɞɚɜɥɹɸɳɟɝɨ� ɛɨɥɶɲɢɧɫɬɜɚ� ɛɨɥɶɧɵɯ� ɢɦɟɥɢ� ɦɟɫɬɨ� ɩɪɢɡɧɚɤɢ�
ɫɩɨɧɬɚɧɧɨɣ�ɨɫɬɚɧɨɜɤɢ�ɤɪɨɜɨɬɟɱɟɧɢɹ��),,���ɫ�ɩɟɪɜɢɱɧɨɣ�ɥɨɤɚɥɢɡɚɰɢɟɣ�
ɫɭɛɫɬɪɚɬɚ� ɜ� ɬɟɥɟ�ɠɟɥɭɞɤɚ��ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɭ� ɛɨɥɶɧɵɯ�ɈɁɈɀ�ɢɦɟɥɚ�
ɦɟɫɬɨ� ɚɞɟɧɨɤɚɪɰɢɧɨɦɚ� *��*�� ɫ� ɢɧɮɢɥɶɬɪɚɬɢɜɧɨ�ɹɡɜɟɧɧɵɦ� ɬɢɩɨɦ�
ɪɨɫɬɚ�� ɫ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɟɣ� ɜ� ɚɧɬɪɚɥɶɧɨɦ� ��������
ɨɬɞɟɥɟ�

',$*1267,&��&/,1,&��(1'26&23,&��0253+2/2*,&$/�
)($785(6�$1'�685*,&$/�75($70(17�2)�$&87(�
%/((',1*�*$675,&�780256
1�6��9HQGHORYVND\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��3�9��,YDQFKRY
%RJRPROHWV�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.LHY��8NUDLQH

,QWURGXFWLRQ��$FXWH�EOHHGLQJ�JDVWULF�WXPRXUV��$*7��HVSHFLDOO\�PDOLJQDQW�
±�DFWXDO�SUREOHP�RI�XUJHQW�VXUJHU\�DQG�RQFRORJ\��ZLFK�FRPSOLFDWHG�ZLWK�
DFXWH� JDVWUR�LQWHVWLQDO� EOHHGLQJ� DW� HDFK� �±�� SDWLHQW� �OHWKDOLW\� DPRQJ�
RSHUDWHG�SDWLHQWV�PDNHV���±������$LP��7R�GH¿QH�WKH�IHDWXUHV�RI�FOLQLFDO�
ÀRZ�� HQGRVFRSLF� DQG� PRUSKRORJLFDO� GHVFULSWLRQV� RI� $*7�� W\SHV� RI�
RSHUDWLYH�WUHDWPHQW��0DWHULDOV�DQG�PHWKRGV��,Q�KRVSLWDO�ʋ�����.LHY��IRU�
SHULRG�RI������ZDV�RQ�WUHDWPHQW����SDWLHQWV�����VHSDUDWH�FDVHV��ZLWK�$*7�
�FDQFHU�±����SDWLHQWV� ����VHSDUDWH�FDVHV����SDWLHQWV�ZHUH�RQ� WUHDWPHQW���
WLPHV�� DQG���±� WZLFH��� DQG���SDWLHQWV�ZLWK� DFXWH�EOHHGLQJ�QRQPDOLJQDQW�
JDVWULF� WXPRUV� �$1*7���5HVXOWV��2Q�710�FODVVL¿FDWLRQ� ,� VWDJH�ZDV�VHW�
DW��� �����SDWLHQWV�ZLWK�DFXWH�EOHHGLQJ�JDVWULF� FDQFHU� �$*&��� ,,�±�DW����
�������,,,�±�DW����������,9�±�DW�����������7KH�GLDJQRVLV�RI�$*&�ZDV�VHW�
EHIRUH�WKH�KRVSLWDOL]DWLRQ�DW������������IURP����FDVHV�RI�KRVSLWDOL]DWLRQ��
,Q�RWKHU���� ��������FDVHV� WKH�GLDJQRVLV�RI�JDVWULF�FDQFHU�ZDV�¿UVWO\�VHW�
LQ�RXU�FOLQLF�LQ�FRQQHFWLRQ�ZLWK�GHYHORSPHQW�RI�WKH�DFXWH�EOHHGLQJ��)URP�
WKHP��DW���� ��������,9�FOLQLFDO�JURXS�ZDV�HVWDEOLVKHG�� LQ���� ��������±�
,,�� 8UJHQW� )*'6� ZDV� SHUIRUPHG� LQ� ��� �������� FDVHV� ZLWK�$*&� IURP�
��� DQG� DOO� SDWLHQWV�ZLWK�$1*7��$*&� ORFDOL]HG� LQ� DQWUDO� GHSDUWPHQW� LQ�
�����������FDVHV��LQ�FDUGLDO�±�LQ������������FDVHV��±�JDVWULF�ERG\�±�LQ���
���������&RPELQHG�ORFDOLVDWLRQV�±�LQ�������������3RO\SOLNH�FDQFHU�ZDV�LQ�
���������FDVHV��,Q¿OWUDWLRQ�XOFHURXV�±�LQ�������������'LIIXVH�±�LQ�����������
8OFXV�WXPRU�±�LQ������������7KH�KLVWRORJLFDO�YDULDQW�RI�$*&�ZDV�VHW�LQ�
���������SDWLHQWV��WKH�PRVW�ZLGHVSUHDG�YDULDQW�ZDV�D�ORZ�GLIIHUHQWLDWHG�
DGHQRFDUFLQRPD��*���±�DW������������������������KDG�D�QRQ�GLIIHUHQWLDWHG�
DGHQRFDUFLQRPD��*����/\PSKRVDUFRPD�RI�WKH�VWRPDFK�±�ZDV�DW���SDWLHQW�
�DV�XOFXV�WXPRU���&RQWLQXLQJ�EOHHGLQJ��),�� LQ�SDWLHQWV�ZLWK�$*&�ZDV� LQ�
�� ������� FDVHV��$FWLYH� VWUHDP� EOHHGLQJ� �),$�� ±� LQ� �� FDVH�� 6HHSDJH� RI�
EORRG��),%��IURP�WKH�VXUIDFH�RI�PDOLJQDQW�WXPRXUV�±�LQ����6SRQWDQHRXVO\�
VWRSSLQJ�EOHHGLQJ��),ȱ��ZDV�REVHUYHG�LQ������������SDWLHQWV��),,%�DUH���
FDVHV��),,&�±����7KH�VLJQV�RI�WKH�SURFHHGLQJ�EOHHGLQJ�ZHUH��),,,��DEVHQW�
±� LQ������������FDVHV��&RXQWLQXLQJ�EOHHGLQJ�ZDV�DW� WKH�GHIHDW�RI�DQWUDO�
GHSDUWPHQW�RI�VWRPDFK�LQ���FDVH�DQG�LQ���FDVHV�DW�D�VXEWRWDO�GHIHDW��$W�WKH�
DQDO\VLV�RI�WKH�VHFRQG�JURXS�RI�SDWLHQWV�ZLWK�WKH�VLJQV�RI�VWRSSHG�EOHHGLQJ��
WKH�PRVW�FDVHV�LV�PDUNHG�DW�WKH�PDOLJQDQW�WXPRXUV�RI�ERG\�RI�WKH�VWRPDFK�
±����������),,%�±����),,&�±����6XUJLFDO�WUHDWPHQW�SHUIRUPHG�DW������������
IURP� ��� FDVHV�� ,Q� D� JURXS� ZLWK� ¿UVWO\� HGXFHG� JDVWULF� FDQFHU� RSHUDWLYH�
DFWLYLW\�ZDV����������FDVHV�IURP������5DGLFDO�RSHUDWLRQV�SHUIRUPHG�LQ����
��������FDVHV��/LPIRG\VVHFWLRQ�'��±�LQ���FDVHV��'��±�LQ����3DOLDWLYH�DQG�

V\PSWRPDWLF�RSHUDWLRQV�ZDV�SHUIRUPHG�LQ�����������FDVHV��&RQFOXVLRQ��$W�
������SDWLHQWV�WKH�GLDJQRVLV�RI�$*&�ZDV�¿UVWO\�VHW�GXULQJ�KRVSLWDOL]DWLRQ�
�DV\PSWKRP�ÀRZ�� LQ� FRQQHFWLRQ�ZLWK� WKH� RULJLQ� RI� JDVWULF� EOHHGLQJ��$W�
��� ��������SDWLHQWV� WKH� FOLQLFDO� VLQJV�RI�GLVHDVH�ZDV�SUHVHQW�EHIRUH� WKH�
GHYHORSPHQW�RI�JDVWULF�EOHHGLQJ��DPRQJ�WKHP�LQ������������WKH�ÀRZ�RI�
WXPRXU� GHIHDW�ZDV� RO\JRV\PSWRPDWLF��7KH� EDVLF�PHWKRG� RI� GLDJQRVWLFV�
RI�$*7� LV� )*'6��7KH� VLJQV� RI� VSRQWDQHRXV� VWRSSLQJ� RI� EOHHGLQJ� �),,��
WRRN�SODFH�DW�PDMRULW\�RI�SDWLHQWV��ZLWK�SULPDU\�ORFDOL]DWLRQ�RI� WXPRU� LQ�
WKH�ERG\�RI�VWRPDFK��0RVW�RIWHQ�WKH�DGHQRFDUFLQRPD�*��*��WRRN�SODFH�
IRU�WKH�SDWLHQWV�ZLWK�$*&��ZLWK�WKH�LQ¿OWUDWLRQ�XOFHURXV�W\SH�DQG�SULPDU\�
ORFDOL]DWLRQ�LQ�DQWUDO���������GHSDUWPHQW��

Ɇɂɇɂ�ɅȺɉȺɊɈɌɈɆɇɕɃ�ȾɈɋɌɍɉ�ɉɈȾ�
ɍɅɖɌɊȺɁȼɍɄɈȼɕɆ�ɄɈɇɌɊɈɅȿɆ�ȼ�ɏɂɊɍɊȽɂɂ�
ɉȺɇɄɊȿȺɌɈȽȿɇɇɕɏ�ȺȻɋɐȿɋɋɈȼ
ɘ�ɘ��ɋɨɥɨɞɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱦ�Ȼ��Ⱦɺɦɢɧ
Ɉɪɟɧɛɭɪɝɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɚɧɤɪɟɚɬɨɝɟɧɧɵɟ� ɚɛɫɰɟɫɫɵ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ�
ɨɝɪɚɧɢɱɟɧɧɵɟ� ɢɧɮɢɰɢɪɨɜɚɧɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɪɚɫɩɨɥɨɠɟɧɧɵɟ�
ɥɢɛɨ� ɜ� ɬɨɥɳɟ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɜ� ɡɨɧɟ� ɧɟɤɪɨɡɚ��� ɥɢɛɨ� ɜɧɟ�
ɟɟ�� ɢ� ɬɪɟɛɭɸɬ� ɧɟɨɬɥɨɠɧɨɝɨ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�� ɋɥɟɞɭɹ�
ɫɨɜɪɟɦɟɧɧɨɣ� ɤɨɧɰɟɩɰɢɢ� ɦɢɧɢɦɢɡɚɰɢɢ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɬɪɚɜɦɵ�
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɪɚɡɪɚɛɨɬɤɚ� ɧɨɜɵɯ� ɳɚɞɹɳɢɯ� ɦɟɬɨɞɨɜ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɢɧɜɚɡɢɢ� ɩɪɢ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɦɢɧɢɥɚɩɚɪɨɬɨɦɧɨɝɨ� ɞɨɫɬɭɩɚ�
ɩɨɞ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɦ� ɍɁɂ�ɤɨɧɬɪɨɥɟɦ� ɩɪɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɦ�
ɥɟɱɟɧɢɢ� ɛɨɥɶɧɵɯ� ɫ� ɩɚɧɤɪɟɚɬɨɝɟɧɧɵɦɢ� ɚɛɫɰɟɫɫɚɦɢ� ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ� ɢ� ɡɚɛɪɸɲɢɧɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɋ� ����� ɩɨ� ����� ɝ�� ɜ� ɤɥɢɧɢɤɟ� ɤɚɮɟɞɪɵ� ɮɚɤɭɥɶɬɟɬɫɤɨɣ� ɯɢɪɭɪɝɢɢ�
ɈɪȽɆȺ� ɧɚ� ɛɚɡɟ� ȽȺɍɁ� ©ȽɄȻ� ɢɦ�� ɇ�ɂ�� ɉɢɪɨɝɨɜɚª� ɝ�� Ɉɪɟɧɛɭɪɝɚ�
ɧɚɯɨɞɢɥɢɫɶ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ȼɫɟɦ� ɢɦ� ɛɵɥɢ�
ɜɵɩɨɥɧɟɧɵ� ɨɩɟɪɚɬɢɜɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɦɚɥɨɢɧɜɚɡɢɜɧɵɦ�
ɞɨɫɬɭɩɨɦ� ��±�� ɫɦ�� ɩɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ� ɤɨɧɬɪɨɥɟɦ��ɍ� ��� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɩɚɧɤɪɟɨɧɟɤɪɨɡɨɦ� ɢɡɧɚɱɚɥɶɧɨ� ɜɵɩɨɥɧɟɧɨ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɟ�
ɞɪɟɧɢɪɨɜɚɧɢɟ� ɫɚɥɶɧɢɤɨɜɨɣ� ɫɭɦɤɢ� ɢ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɩɨ�
ɩɪɢɱɢɧɟ� ɩɚɧɤɪɟɚɬɨɝɟɧɧɨɝɨ� ɩɟɪɢɬɨɧɢɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɵɩɨɥɧɟɧɧɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɩɨ� ɞɚɧɧɨɣ� ɦɟɬɨɞɢɤɟ� ɹɜɢɥɨɫɶ� ɨɤɨɧɱɚɬɟɥɶɧɵɦ� ɭ� ɜɫɟɯ�
ɛɨɥɶɧɵɯ��ɍ� ɬɪɟɯ�ɛɨɥɶɧɵɯ�ɫ�ɩɚɧɤɪɟɨɧɟɤɪɨɡɨɦ�ɜɵɩɨɥɧɟɧɚ�ɩɨɜɬɨɪɧɚɹ�
ɪɟɜɢɡɢɹ� ɩɨɥɨɫɬɢ� ɷɧɞɨɫɤɨɩɨɦ� ɫ� ɫɟɤɜɟɫɬɪɷɤɬɨɦɢɟɣ� ɜ� ɭɫɥɨɜɢɹɯ�
ɩɟɪɟɜɹɡɨɱɧɨɣ�� ɋɪɟɞɧɹɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɥɟɱɟɧɢɹ� ɫɨɫɬɚɜɢɥɚ� ���������
ɤ�ɞ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɩɪɟɛɵɜɚɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�ɭɦɟɧɶɲɢɥɚɫɶ�
ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ������ Ɋɟɰɢɞɢɜɵ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɜ�
ɤɚɬɚɦɧɟɡɟ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɧɟ�ɜɵɹɜɥɟɧɵ��ȼɵɜɨɞɵ��ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ�ɦɟɬɨɞ�
ɞɪɟɧɢɪɨɜɚɧɢɹ�ɩɨɤɚɡɚɥ�ɛɨɥɟɟ�ɜɵɫɨɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ� ɩɭɧɤɰɢɨɧɧɵɦ� ɞɪɟɧɢɪɨɜɚɧɢɟɦ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɭɥɶɬɪɚɡɜɭɤɚ� �ɜ� ����
ɫɥɭɱɚɟɜ� ɢɡ�ɡɚ� ɧɟɚɞɟɤɜɚɬɧɨɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɩɪɢɯɨɞɢɬɫɹ� ɜɵɩɨɥɧɹɬɶ�
ɩɨɜɬɨɪɧɵɟ� ɨɩɟɪɚɰɢɢ��� Ɇɢɧɢɦɚɥɶɧɚɹ� ɢɧɜɚɡɢɜɧɨɫɬɶ� ɩɨɡɜɨɥɢɥɚ�
ɢɡɛɟɠɚɬɶ� ɧɚɝɧɨɟɧɢɹ� ɨɩɟɪɚɰɢɨɧɧɵɯ� ɪɚɧ�� ɱɚɫɬɨ� ɜɨɡɧɢɤɚɸɳɟɝɨ� ɩɪɢ�
ɨɬɤɪɵɬɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ�� Ɇɟɬɨɞ� ɫɨɱɟɬɚɟɬ� ɜ� ɫɟɛɟ� ɞɨɫɬɨɢɧɫɬɜɚ�
ɩɭɧɤɰɢɢ��ɦɚɥɚɹ�ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ��ɢ�ɨɬɤɪɵɬɨɣ�ɨɩɟɪɚɰɢɢ��ɜɨɡɦɨɠɧɨɫɬɶ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ� ɪɟɜɢɡɢɢ� ɫ� ɩɨɥɧɨɰɟɧɧɨɣ� ɫɟɤɜɟɫɬɪɷɤɬɨɦɢɟɣ�� ɢ�
ɥɢɲɟɧ�ɢɯ�ɧɟɞɨɫɬɚɬɤɨɜ�

0,1,/$3$52720<�81'(5�8/75$6281'�&21752/�,1�
3$1&5($72*(1,&�$%6&(66(6�685*,&$/�75($70(17
<�<��6RORGRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�'�%��'HPLQ
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��3DQFUHDWRJHQLF�DEVFHVVHV�DUH�WKH�OLPLWHG�LQIHFWHG�HGXFDWLRQV��
ORFDWHG� HLWKHU� LQ� WKH� WKLFNQHVV�RI� WKH�SDQFUHDV� �LQ� WKH� DUHD�RI� QHFURVLV���
RU�RXW�RI�LW��DQG�UHTXLUH�XUJHQW�VXUJLFDO�WUHDWPHQW��$FFRUGLQJ�WKH�PRGHUQ�
FRQFHSW� RI�PLQLPL]DWLRQ� RSHUDWLRQDO� WUDXPD� LW� VHHPV� XUJHQW� WR� GHYHORS�
QHZ� PHWKRGV� RI� VSDULQJ� VXUJLFDO� LQYDVLRQ� DW� WKLV� SDWKRORJ\�� $LP�� 7R�
DVVHVV� HI¿FLHQF\� RI� PLQLODSDURWRP\� XQGHU� LQWUDRSHUDWLYH� XOWUDVRXQG�
FRQWURO� DW� VXUJLFDO� WUHDWPHQW� RI� SDWLHQWV�ZLWK� SDQFUHDWɲɫ� DEVFHVVHV� LQWR�
DEGRPLQDO� FDYLW\� DQG� UHWURSHULWRQHDO� VSDFH�� 0DWHULDOV� DQG� PHWKRGV��
)URP������ WR������ LQ�FOLQLF�RI�)DFXOW\�6XUJHU\�'HSDUWPHQW�RI�2U60$�
EDVHG� RQ�2UHQEXUJ� KRVSLWDO� QDPHG� DIWHU� 3LURJRY�ZHUH� ��� SDWLHQWV�ZLWK�
WKLV�SDWKRORJ\��$OO�RI�WKHP�ZHUH�RSHUDWHG�E\�PLQLPDOO\�LQYDVLYH�DFFHVVHV�
XQGHU� XOWUDVRXQG� FRQWURO�� ,Q� ���SDWLHQWV�ZLWK� SDQFUHDWRQHFURVLV� LQLWLDOO\�
ZDV� SHUIRUPHG� ODSDURVFRSLF� GUDLQDJH� RPHQWDO� DQG� DEGRPLQDO� FDYLW\� E\�
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UHDVRQ�RI�SDQFUHDWRJHQLF�SHULWRQLWLV��5HVXOWV��,QWHUYHQWLRQ�E\�WKLV�PHWKRG�
ZDV�WKH�¿QDO�LQ�DOO�SDWLHQWV��,Q�WKUHH�SDWLHQWV�ZLWK�QHFURWL]LQJ�SDQFUHDWLWLV�
ZDV�SHUIRUPHG�UHSHDWHG�HQGRVFRSH�VHTXHVWUHFWRP\�LQ�GUHVVLQJ�URRP��7KH�
DYHUDJH�GXUDWLRQ�RI�WUHDWPHQW�ZDV����������GD\V��OHQJWK�RI�KRVSLWDO�VWD\�
GHFUHDVHG�E\�DQ�DYHUDJH�RI�������5HODSVHV�RI�LQIHFWLRXV�FRPSOLFDWLRQV�LQ�
FDWDPQHVLV�RI�SDWLHQWV�QRW� LGHQWL¿HG��&RQFOXVLRQ��7KH�SUHVHQWHG�PHWKRG�
RI� GUDLQDJH� VKRZHG� D� KLJKHU� HI¿FLHQF\� FRPSDUHG� WR� SXQFWXUH� GUDLQDJH�
XQGHU�XOWUDVRXQG�FRQWURO��LQ�����RI�FDVHV�GXH�WR�LQDGHTXDWH�GUDLQDJH�LW�LV�
QHFHVVDU\�WR�SHUIRUP�UHSHDWHG�RSHUDWLRQV���0LQLPDO�LQYDVLYHQHVV�DOORZHG�
SRVVLEOH� WR� DYRLG� WKH� VXSSXUDWLRQ� RI� VXUJLFDO�ZRXQGV�ZKLFK� LV� IUHTXHQW�
DW� RSHQ� LQWHUYHQWLRQV�� 0HWKRG� FRPELQHV� WKH� DGYDQWDJHV� RI� D� SXQFWXUH�
�VPDOO�LQMXU\��DQG�RSHQ�VXUJHU\��SRVVLELOLW\�RI�LQVWUXPHQWDO�DXGLW�ZLWK�IXOO�
VHTXHVWUHFWRP\��DQG�KDYH�QR�WKHLU�GLVDGYDQWDJHV�

ɊɈɅɖ�ȺɍɌɈɌɊȺɇɋɉɅȺɇɌȺɐɂɂ�ɌɄȺɇɂ�ɓɂɌɈȼɂȾɇɈɃ�
ɀȿɅȿɁɕ�ȼ�Ʌȿɑȿɇɂɂ�ȻɈɅɖɇɕɏ�ɋ�ȾɂɎɎɍɁɇɈ�
ɌɈɄɋɂɑȿɋɄɂɆ�ɁɈȻɈɆ
Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ⱦ�ɒ��ɏɨɞɠɢɦɟɬɨɜ��ɍ�Ⱦ��ɍɫɦɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɮɮɭɡɧɵɣ� ɬɨɤɫɢɱɟɫɤɢɣ� ɡɨɛ� ɡɚɧɢɦɚɟɬ� ɨɞɧɨ� ɢɡ� ɩɟɪɜɵɯ�
ɦɟɫɬ� ɫɪɟɞɢ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ɤɚɤ�
ɩɨ� ɱɚɫɬɨɬɟ�� ɬɚɤ� ɢ� ɩɨ� ɬɹɠɟɫɬɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ�� Ɉɞɧɚɤɨ�
ɩɪɢɧɰɢɩ� ɪɚɞɢɤɚɥɶɧɨɫɬɢ� ɷɬɨɣ� ɨɩɟɪɚɰɢɢ� ɬɚɢɬ� ɜ� ɫɟɛɟ� ɨɩɚɫɧɨɫɬɶ�
ɪɚɡɜɢɬɢɹ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɝɢɩɨɬɢɪɟɨɡɚ�� ɢ� ɜɦɟɫɬɟ� ɫ� ɷɬɢɦ�
ɦɟɧɶɲɚɹ� ɪɚɞɢɤɚɥɶɧɨɫɬɶ� ɨɩɟɪɚɰɢɢ� ɝɪɨɡɢɬ� ɨɩɚɫɧɨɫɬɶɸ� ɪɚɡɜɢɬɢɹ�
ɪɟɰɢɞɢɜɨɜ�ɡɚɛɨɥɟɜɚɧɢɹ��ȼɨɡɧɢɤɚɸɬ�ɫɢɬɭɚɰɢɢ��ɤɨɝɞɚ�ɧɟɨɛɯɨɞɢɦ�ɩɨɢɫɤ�
ɜɨɡɦɨɠɧɨɫɬɢ�ɢɡɛɚɜɥɟɧɢɹ�ɛɨɥɶɧɨɝɨ�ɨɬ�ɨɫɥɨɠɧɟɧɢɹ�ɤɚɤ�ɪɚɞɢɤɚɥɶɧɨɣ��
ɬɚɤ�ɢ�ɷɤɨɧɨɦɧɨɣ�ɪɟɡɟɤɰɢɢ�ɳɢɬɨɜɢɞɧɨɣ�ɠɟɥɟɡɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɫɩɨɫɨɛɵ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɝɢɩɨɬɟɪɢɨɡɚ�ɢ�ɪɟɰɢɞɢɜɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɞɢɮɮɭɡɧɨ�ɬɨɤɫɢɱɟɫɤɢɦ�ɡɨɛɨɦ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ɤɚɮɟɞɪɵ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɛɨɥɟɡɧɟɣ�
�±�� ɤɭɪɫɚ� ȺȽɆɂ� ɡɚ� ɩɟɪɢɨɞ� ����±����� ɝɝ�� ɩɨ� ɩɨɜɨɞɭ� ɞɢɮɮɭɡɧɨɝɨ�
ɬɨɤɫɢɱɟɫɤɨɝɨ� ɡɨɛɚ� ɛɵɥɢ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ� ���� ɛɨɥɶɧɵɯ�� ɂɡ� ɧɢɯ� ���
ɛɨɥɶɧɵɦ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɬɤɚɧɢ� ɳɢɬɨɜɢɞɧɨɣ�
ɠɟɥɟɡɵ��ɉɨɤɚɡɚɧɢɟɦ�ɞɥɹ�ɛɨɥɟɟ�ɪɚɞɢɤɚɥɶɧɨɣ�ɨɩɟɪɚɰɢɢ�ɛɵɥɨ�ɬɹɠɟɥɨɟ�
ɬɟɱɟɧɢɟ� ɬɢɪɟɨɬɨɤɫɢɤɨɡɚ�� Ɇɟɬɨɞ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�� Ɋɟɡɟɤɰɢɹ�
ɳɢɬɨɜɢɞɧɨɣ�ɠɟɥɟɡɵ� ɜɵɩɨɥɧɹɥɨɫɶ� ɛɨɥɟɟ� ɪɚɞɢɤɚɥɶɧɨ� ɫ� ɨɫɬɚɜɥɟɧɢɟɦ�
ɬɤɚɧɢ�ɠɟɥɟɡɵ�ɜ�ɩɪɟɞɟɥɚɯ��±��ɝ��ȼ�ɥɨɠɟ�ɩɪɚɜɨɣ�ɢ�ɥɟɜɨɣ�ɞɨɥɢ�ɠɟɥɟɡɵ�
ɨɫɬɚɜɥɹɥɢ� ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ� ɢɡ� ɫɨɛɫɬɜɟɧɧɨɣ� ɬɤɚɧɢ� ɪɟɡɟɰɢɪɨɜɚɧɧɨɣ�
ɱɚɫɬɢ� ɠɟɥɟɡɵ�� ɜɵɤɪɨɟɧɧɵɟ� ɬɨɧɤɢɟ� ɩɥɚɫɬɢɧɤɢ� �ɬɨɥɳɢɧɨɣ� �� ɦɦ��
ɪɚɡɦɟɪɚɦɢ� �î�� ɦɦ�� ɜ� ɤɨɥɢɱɟɫɬɜɟ� �±�� ɩɥɚɫɬɢɧɨɤ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ⱥɧɚɥɢɡɢɪɭɹ� ɞɢɧɚɦɢɤɭ� ɭɪɨɜɧɹ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɬɢɪɟɨɢɞɧɵɯ� ɝɨɪɦɨɧɨɜ�
ɜ� ɤɪɨɜɢ� ɭ� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɪɚɞɢɨɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɦ�
ɦɟɬɨɞɨɦ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɨɬɦɟɱɟɧɨ�ɩɨɧɢɠɟɧɢɟ�
ɭɪɨɜɧɹ� ɬɢɪɟɨɣɨɞɬɢɪɨɧɢɧɚ� Ɍ�� ɢ� ɬɢɪɨɤɫɢɧɚ� Ɍ��� ɉɪɢ� ɷɬɨɦ� ɭɪɨɜɟɧɶ�
ɬɢɪɟɨɬɪɨɩɧɨɝɨ�ɝɨɪɦɨɧɚ�ɌɌȽ�ɛɵɥ�ɜɵɲɟ�ɧɨɪɦɵ��ɑɟɪɟɡ�ɝɨɞ�ɷɬɢ�ɩɨɤɚɡɚɬɟɥɢ�
ɩɪɢɛɥɢɡɢɥɢɫɶ� ɤ� ɧɨɪɦɟ�� ȼ� ɭɤɚɡɚɧɧɨɦ� ɩɟɪɢɨɞɟ� ɥɟɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ� ɢ�
ɨɫɥɨɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ� ɬɤɚɧɢ� ɳɢɬɨɜɢɞɧɨɣ�
ɠɟɥɟɡɵ�� ɪɟɰɢɞɢɜɨɜ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɝɢɩɨɬɢɪɟɨɡɚ�
ɧɟ�ɨɬɦɟɱɟɧɨ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɟɬɨɞɢɤɚ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�
ɢɡ�ɫɨɛɫɬɜɟɧɧɨɣ�ɬɤɚɧɢ�ɨɤɚɡɚɥɚɫɶ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ��ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ�
ɛɥɚɝɨɩɪɢɹɬɧɨɦɭ�ɬɟɱɟɧɢɸ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ��ɷɮɮɟɤɬɢɜɧɨ�
ɩɪɟɞɭɩɪɟɠɞɚɥɚ�ɪɚɡɜɢɬɢɟ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɢ� ɪɟɰɢɞɢɜɨɜ�� ɚ� ɬɚɤɠɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɝɢɩɨɬɢɪɟɨɡɚ� ɜ�
ɨɬɞɚɥɟɧɧɵɟ�ɫɪɨɤɢ�

7+(�52/(�2)�$872/2*286�7+<52,'�7,668(�,1�3$7,(176�
:,7+�',))86(�72;,&�*2,7(5
0�)��1LVKDQRY��$�=��2WDNX]L\HY��'�6��+RGMLPHWRY��8�'��8VPDQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��'LIIXVH�WR[LF�JRLWHU��LV�RQH�RI�WKH�¿UVW�SODFHV�DPRQJ�VXUJLFDO�
GLVHDVHV� RI� WKH� WK\URLG� JODQG�� ERWK� LQ� IUHTXHQF\� DQG� LQ� VHYHULW\� RI� D�
SDWKRORJLFDO�SURFHVV��+RZHYHU��WKH�SULQFLSOH�RI�UDGLFDOLW\�RI�WKH�RSHUDWLRQ�
FDUULHV�WKH�ULVN�RI�SRVWRSHUDWLYH�K\SRWK\URLGLVP�LQ�WKLV�OHVV�UDGLFDO�VXUJHU\�
LQ�GDQJHU�RI�UHFXUUHQFH�RI�WKH�GLVHDVH��7KHUH�DUH�VLWXDWLRQV�LQ�ZKLFK�WKH�
VHDUFK� LV� QHFHVVDU\� WR� ULG� WKH� SDWLHQW� RI� SRVVLEOH� FRPSOLFDWLRQV� VXFK� DV�
UDGLFDO� DQG� HFRQRPLFDO� WK\URLG� UHVHFWLRQ�� $LP�� 2SWLPL]H� PHWKRGV� IRU�
SUHYHQWLQJ�SRVWRSHUDWLYH�UHFXUUHQFH�DQG�K\SRWK\URLGLVP�LQ�SDWLHQWV�ZLWK�
GLIIXVH�WR[LF�JRLWHU��0DWHULDOV�DQG�PHWKRGV��7KH�'HSDUWPHQW�RI�6XUJLFDO�
'LVHDVHV��±��$60,�UDWH�IRU�WKH�SHULRG������WR�������DERXW�GLIIXVH�WR[LF�

JRLWHU�ZHUH�RSHUDWHG�RQ�����SDWLHQWV��2I�WKHVH����SDWLHQWV�ZDV�SHUIRUPHG�
DXWRORJRXV� WK\URLG� WLVVXH�� ZKHUH�ZH� RSHUDWHG�PRUH� UDGLFDOO\� LQGLFDWHG��
,QGLFDWLRQ�IRU�UDGLFDO�VXUJHU\�ZHUH�%ROH�SDWLHQWV�ZLWK�VHYHUH�VHYHULW\�RI�
K\SHUWK\URLGLVP�� ȺXWRWUDQVSODQWDWLRQ� PHWKRG�� 7K\URLG� UHVHFWLRQ� ZDV�
SHUIRUPHG� PRUH� UDGLFDO� OHDYLQJ� JODQG� WLVVXH� ZLWKLQ� �±�� JUDPV�� ,Q� WKH�
ER[�RI� WKH�ULJKW�DQG�RI� WKH� OHIW� OREH�RI� WKH�JODQG�OHDYH�PDGH�ZLWK�RQH¶V�
RZQ�WLVVXH�UHVHFWHG�SDUW�RI�WKH�JODQG��FXW�WKLQ�VOLFHV��WROVKLQR\���PP��WKH�
VL]H�RI��î��PP��TXDQWLW\��±��UHFRUGV��5HVXOWV��$QDO\VLV�WKH�G\QDPLFV�RI�
WKH� OHYHO� RI� FRQFHQWUDWLRQ� RI� WK\URLG� KRUPRQHV� LQ� WKH� EORRG� RI� SDWLHQWV�
RSHUDWHG�RQ�E\� UDGLRLPPXQRDVVD\� IRXQG� WKDW� LQ� WKH� HDUO\�SRVWRSHUDWLYH�
SHULRG�� WKHUH� ZDV� ORZHULQJ� WLUHR\RGWLURQLQD� 7�� DQG� 7�� WK\UR[LQH��$QG�
WKH� OHYHO� RI� WK\URLG� VWLPXODWLQJ� KRUPRQH� 76+�ZDV� DERYH� WKH� QRUP��$�
\HDU� ODWHU�� WKHVH�¿JXUHV�FORVHU� WR� WKH�QRUP��'XULQJ� WKH�VXUYH\�SHULRG�RI�
GHDWKV�DQG�FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�DXWRORJRXV�WLVVXH�WK\URLG�GLVHDVH�
UHFXUUHQFH��SRVWRSHUDWLYH�K\SRWK\URLGLVP�ZDV�QRW�REVHUYHG��&RQFOXVLRQ��
7KXV�� WKH� WHFKQLTXH� RI� DXWRORJRXV� RZQ� WLVVXH� SURYHG� KLJKO\� SURPRWLQJ�
WKH� IDYRUDEOH� FRXUVH� RI� WKH� SRVWRSHUDWLYH� SHULRG�� HIIHFWLYHO\� SUHYHQWV�
WKH�GHYHORSPHQW� RI� FRPSOLFDWLRQV� LQ� WKH� HDUO\�SRVWRSHUDWLYH�SHULRG� DQG�
UHFXUUHQFH��DQG�SRVWRSHUDWLYH�K\SRWK\URLGLVP�GXULQJ�ORQJ�WHUP�

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ȾɊȿɇɂɊɈȼȺɇɂə�
ɇȿɋɈɋɌɈəɌȿɅɖɇɈɋɌɂ�ɄɍɅɖɌɂ�ȾȼȿɇȺȾɐȺɌɂɉȿɊɋɌɇɈɃ�
ɄɂɒɄɂ�ɉɈɋɅȿ�ɊȿɁȿɄɐɂɂ�ɀȿɅɍȾɄȺ�ɉɈ�ɉɊɂɇɐɂɉɍ�
ȻɂɅɖɊɈɌ�,,
Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ⱥ�Ʉ��Ȼɨɬɢɪɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ�
ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�ɤɢɲɤɢ��əȻȾɉɄ��ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɚɧɚɫɬɨɦɨɡɨɜ�
ɦɟɠɞɭ� ɠɟɥɭɞɤɨɦ� ɢ� ɬɨɧɤɨɣ� ɤɢɲɤɨɣ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɱɢɫɥɭ� ɧɚɢɛɨɥɟɟ�
ɫɥɨɠɧɵɯ�ɜ�ɚɛɞɨɦɢɧɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɢ�ɢɧɬɟɧɫɢɜɧɨ�ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ�
ɜ�ɧɚɲɟɣ�ɫɬɪɚɧɟ�ɢ�ɡɚ�ɪɭɛɟɠɨɦ��Ɂɧɚɱɢɦɨɫɬɶ�ɷɬɨɣ�ɩɪɨɛɥɟɦɵ�ɜɨɡɪɚɫɬɚɟɬ�
ɜ� ɫɜɹɡɢ� ɫ� ɪɨɫɬɨɦ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� əȻȾɉɄ� ɜɨ� ɜɫɟɯ� ɪɚɡɜɢɬɵɯ�
ɫɬɪɚɧɚɯ�� Ⱦɨ� ��±���� ɜɡɪɨɫɥɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɬɟɱɟɧɢɟ� ɫɜɨɟɣ� ɠɢɡɧɢ�
ɛɨɥɟɸɬ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɶɸ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɟɪɮɭɡɢɨɧɧɨ�ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ� ɦɟɬɨɞɚ� ɩɪɢ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ� ɲɜɨɜ�
ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� �ȾɉɄ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɟɬɨɞ�
ɩɟɪɮɭɡɢɨɧɧɨ�ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ�ɞɪɟɧɢɪɨɜɚɧɢɹ��ɭ���ɛɨɥɶɧɵɯ�ɩɪɢɦɟɧɟɧɚ�
ɦɟɬɨɞɢɤɚ� ɩɨɫɬɨɹɧɧɨɝɨ� ɩɟɪɮɭɡɢɨɧɧɨ�ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ��
ɤɨɬɨɪɚɹ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɫɥɟɞɭɸɳɟɦ�� ɇɚ� ɪɟɥɚɩɚɪɨɬɨɦɢɢ�� ɩɨɫɥɟ�
ɫɚɧɚɰɢɢ��ɩɨɞɜɨɞɢɥɢ�ɤ�ɤɭɥɶɬɟ�ȾɉɄ�ɫ�ɪɚɡɧɵɯ�ɫɬɨɪɨɧ���ɞɜɭɯɩɪɨɫɜɟɬɧɵɯ�
ɞɪɟɧɚɠɚ��ɤɚɠɞɵɣ�ɫɨɫɬɨɢɬ�ɢɡ�ɬɪɭɛɨɤ�ɞɢɚɦɟɬɪɨɦ���ɢ���ɦɦ��ɫ�ɛɨɤɨɜɵɦɢ�
ɨɬɜɟɪɫɬɢɹɦɢ��ɩɪɢɱɟɦ�ɦɟɧɶɲɚɹ�ɢɡ�ɬɪɭɛɨɤ�ɜɫɬɚɜɥɟɧɚ�ɜɧɭɬɪɶ�ɛɨɥɶɲɟɣ�
ɬɪɭɛɤɢ�����ɨɛɵɱɧɵɯ�ɞɪɟɧɚɠɚ�ɬɚɤɠɟ�ɭɫɬɚɧɚɜɥɢɜɚɥɢ�ɜ�ɥɟɜɨɟ�ɩɨɞɪɟɛɟɪɶɟ�
ɢ� ɩɪɚɜɵɣ� ɛɨɤɨɜɨɣ� ɤɚɧɚɥ�� Ⱦɚɥɟɟ� ɨɝɪɚɧɢɱɢɜɚɥɢ� ɨɛɥɚɫɬɶ� ɩɟɪɮɨɪɚɰɢɢ�
ɛɨɥɶɲɢɦ� ɫɚɥɶɧɢɤɨɦ�� ɩɨɞɲɢɜɚɹ� ɟɝɨ� ɤ� ɡɚɞɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɟɪɟɞɧɟɣ�
ɛɪɸɲɧɨɣ�ɫɬɟɧɤɢ��ɨɛɪɚɡɭɹ�ɝɟɪɦɟɬɢɱɧɭɸ�ɩɨɥɨɫɬɶ�ɢ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ�
ɩɪɨɜɨɞɹ� ɤɨɧɬɪɨɥɶ� ɝɟɪɦɟɬɢɱɧɨɫɬɢ�� ȼ� ɩɟɪɜɵɟ� ɫɭɬɤɢ� ɩɨɫɥɟ�
ɪɟɥɚɩɚɪɨɬɨɦɢɢ� ɩɪɨɜɨɞɢɥɚɫɶ�ɮɢɫɬɭɥɨɝɪɚɮɢɹ�� ɱɬɨɛɵ� ɭɞɨɫɬɨɜɟɪɢɬɶɫɹ��
ɱɬɨ� ɩɟɪɮɭɡɚɬ� ɧɟ� ɩɨɞɬɟɤɚɟɬ� ɜ� ɫɜɨɛɨɞɧɭɸ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ�� ɋɪɚɡɭ�
ɩɨɫɥɟ� ɷɬɨɝɨ� ɧɚɱɢɧɚɥɢ� ɩɪɨɦɵɜɚɧɢɹ� ɨɛɥɚɫɬɢ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�
ɢɧɝɢɛɢɪɭɸɳɢɦ� ɩɟɪɮɭɡɚɬɨɦ�� ɫɨɫɬɨɹɳɢɦ� ɢɡ� ɫɦɟɫɢ� ɪɚɜɧɵɯ� ɱɚɫɬɟɣ�
������ɪɚɫɬɜɨɪɚ�ɮɭɪɚɰɢɥɥɢɧɚ�����ɪɚɫɬɜɨɪɚ�ɷɩɫɢɥɨɧ�ɚɦɢɧɨɤɚɩɪɨɧɨɜɨɣ�
ɤɢɫɥɨɬɵ�ɢ������ɪɚɫɬɜɨɪɚ�ɇɋO��Ɋɚɫɬɜɨɪ�ɜɜɨɞɢɥɢ�ɱɟɪɟɡ�ɭɫɬɚɧɨɜɥɟɧɧɵɣ�
ɨɛɵɱɧɵɣ�ɞɪɟɧɚɠ�ɤɚɩɟɥɶɧɨ��ɫɨ�ɫɤɨɪɨɫɬɶɸ���±����ɤɚɩ�ɦɢɧ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�
��±���ɦɥ� ɡɚ� ɪɚɡ�� ɫ� ɨɞɧɨɜɪɟɦɟɧɧɵɦ�ɜɤɥɸɱɟɧɢɟɦ�ɨɬɫɨɫɚ�� ɤ� ɤɨɬɨɪɨɦɭ�
ɩɨɞɫɨɟɞɢɧɹɥɢ� ɤɨɧɟɰ� ɜɧɭɬɪɟɧɧɟɣ� ɬɪɭɛɤɢ� ɞɜɭɯɩɪɨɫɜɟɬɧɨɝɨ� ɞɪɟɧɚɠɚ��
ɉɪɨɰɟɞɭɪɭ�ɩɨɜɬɨɪɹɥɢ�ɞɨ��±��ɪɚɡ�ɜ�ɞɟɧɶ��Ɋɟɡɭɥɶɬɚɬɵ��ɂɡ���ɛɨɥɶɧɵɯ��
ɤɨɬɨɪɵɟ� ɥɟɱɢɥɢɫɶ� ɛɟɡ� ɩɪɨɜɟɞɟɧɢɹ� ɩɟɪɮɭɡɢɨɧɧɨ�ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ�
ɞɪɟɧɢɪɨɜɚɧɢɹ�� ɭ� �� ɛɨɥɶɧɵɯ� ɤɨɧɫɬɚɬɢɪɨɜɚɧ� ɥɟɬɚɥɶɧɵɣ� ɢɫɯɨɞ�� Ⱦɜɨɟ�
ɫɤɨɧɱɚɥɢɫɶ�ɧɚ���ɟ�ɫɭɬɤɢ�ɢɡ�ɡɚ�ɜɵɪɚɠɟɧɧɨɣ�ɢɧɬɨɤɫɢɤɚɰɢɢ�ɜɫɥɟɞɫɬɜɢɟ�
ɩɟɪɢɬɨɧɢɬɚ�ɛɟɡ�ɧɟɞɟɪɠɚɧɢɹ�ɲɜɨɜ��ɭ���ɛɨɥɶɧɨɝɨ�ɜɨɡɧɢɤɥɚ�ɩɨɜɬɨɪɧɚɹ�
ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ�� ɩɪɢɜɟɞɲɚɹ� ɤ� ɫɦɟɪɬɢ�� ɭ� �� ɛɨɥɶɧɨɝɨ� ±� ɥɟɬɚɥɶɧɵɣ�
ɢɫɯɨɞ� ɧɚ� ɮɨɧɟ� ɚɪɪɨɡɢɜɧɨɝɨ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɩɪɢ� ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɦ�
ɜɧɟɲɧɟɦ� ɫɜɢɳɟ�� ɍ� �� ɛɨɥɶɧɵɯ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɜɵɲɟɨɩɢɫɚɧɧɨɣ�
ɦɟɬɨɞɢɤɢ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɭɠɟ� ɤ� ɩɟɪɜɵɦ� ɞɧɹɦ� ɩɨɫɥɟ� ɩɨɜɬɨɪɧɨɣ�
ɨɩɟɪɚɰɢɢ� ɢɫɱɟɡɥɢ� ɩɟɪɢɬɨɧɟɚɥɶɧɵɟ� ɫɢɦɩɬɨɦɵ�� ɜɨɫɫɬɚɧɨɜɢɥɚɫɶ�
ɩɟɪɢɫɬɚɥɶɬɢɤɚ� ɤɢɲɟɱɧɢɤɚ�� ɧɨɪɦɚɥɢɡɨɜɚɥɚɫɶ� ɬɟɦɩɟɪɚɬɭɪɚ� ɬɟɥɚ��
ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ��Ʉ��±��ɞɧɸ�ɭɦɟɧɶɲɢɥɨɫɶ�ɤɨɥɢɱɟɫɬɜɨ�
ɨɬɞɟɥɹɟɦɨɝɨ� ɢɡ� ɞɪɟɧɚɠɚ� ɢ� ɜɨɤɪɭɝ� ɧɟɝɨ� ɩɨɹɜɢɥɢɫɶ� ɝɪɚɧɭɥɹɰɢɢ��
ɉɨɡɠɟ� ɞɪɟɧɚɠɢ� ɡɚɦɟɧɹɥɢ� ɧɚ� ɞɪɟɧɚɠɢ� ɦɟɧɶɲɟɝɨ� ɤɚɥɢɛɪɚ�� ɉɪɢ�
ɩɨɥɧɨɦ� ɩɪɟɤɪɚɳɟɧɢɢ� ɜɵɞɟɥɟɧɢɹ� ɫɨɞɟɪɠɢɦɨɝɨ� �ɨɬ� ��� ɞɧɟɣ� ɞɨ� ���
ɞɧɟɣ�� ɞɪɟɧɚɠ� ɭɞɚɥɢɥɢ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�
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ɞɚɧɧɵɟ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɨɜɬɨɪɧɨɝɨ� ɭɲɢɜɚɧɢɹ�
ɤɭɥɶɬɢ� ɩɪɢ� ɟɟ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�� ɬɚɤɠɟ� ɩɚɫɫɢɜɧɨɟ� ɞɪɟɧɢɪɨɜɚɧɢɟ�
ɨɞɧɨɩɪɨɫɜɟɬɧɵɦɢ� ɬɪɭɛɤɚɦɢ� ɨɛɥɚɫɬɢ� ɞɭɨɞɟɧɚɥɶɧɨɣ� ɤɭɥɶɬɢ� ɩɨɤɚɡɚɥɨ�
ɫɜɨɸ�ɧɟɪɚɰɢɨɧɚɥɶɧɨɫɬɶ��ɉɪɢ�ɷɬɨɦ�ɜɤɥɸɱɟɧɢɟ�ɜ�ɤɨɦɩɥɟɤɫ�ɥɟɱɟɛɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ� ɤɭɥɶɬɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ� ɩɟɪɮɭɡɢɨɧɧɨ�ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ� ɦɟɬɨɞɚ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɫɨɡɞɚɟɬ�
ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɪɚɡɜɢɬɢɹ� ɝɪɚɧɭɥɹɰɢɨɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢ�
ɫɤɨɪɟɣɲɟɝɨ�ɡɚɠɢɜɥɟɧɢɹ�ɫɜɢɳɚ�

(9$/8$7,1*�7+(�())(&7,9(1(66�2)�'5$,1$*(�
,162/9(1&<�'82'(1$/�67803�,17(67,1(�$)7(5�
*$675(&720<�%,//527+�,,
0�)��1LVKDQRY��$�=��2WDNX]L\HY��$�.��%RWLURY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��7KH�SUREOHP�RI�VXUJLFDO�WUHDWPHQW�RI�GXRGHQDO�XOFHU�GLVHDVH�
�38'��ZLWK�WKH�IRUPDWLRQ�RI�DQDVWRPRVHV�EHWZHHQ�WKH�VWRPDFK�DQG�VPDOO�
LQWHVWLQH�DUH�DPRQJ�WKH�PRVW�FRPSOH[�LQ�DEGRPLQDO�VXUJHU\�DQG�GHYHORSHG�
LQWHQVLYHO\� LQ� RXU� FRXQWU\� DQG� DEURDG�� 6LJQL¿FDQFH� RI� WKLV� SUREOHP� LV�
LQFUHDVLQJ� UHDVRQ� WR� WKH� LQFUHDVLQJ� LQFLGHQFH� RI� 38'� LQ� DOO� GHYHORSHG�
FRXQWULHV�� 8S� WR� ��±���� RI� WKH� DGXOW� SRSXODWLRQ� RYHU� VLFN� LQ� P\� OLIH�
XOFHU��$LP�� (IIHFWLYHQHVV� RI� SHUIXVLRQ�DVSLUDWLRQ� PHWKRG� LQ� LQVROYHQF\�
VHDPV�GXRGHQDO� XOFHU� �'8���0DWHULDOV� DQG�PHWKRGV��0HWKRG�SHUIXVLRQ�
VXFWLRQ�GUDLQDJH����SDWLHQWV�DSSOLHG�PHWKRG�SHUPDQHQW�SHUIXVLRQ�VXFWLRQ�
GUDLQDJH��D�WHFKQLTXH�ZKLFK�FRQVLVWV�LQ�WKH�IROORZLQJ��2Q�UHODSDURWRPLD��
DIWHU� UHQRYDWLRQ�� OHG� KLP� WR� WKH� FXOW� RI� WKH�.'3� IURP� GLIIHUHQW� VLGHV� ��
GRXEOH�EDUUHOHG�GUDLQDJH� �HDFK�FRQVLVWLQJ�RI�SLSHV�ZLWK�D�GLDPHWHU�RI���
DQG���PP��ZLWK�VLGH�RSHQLQJV�DQG�VPDOOHU� WXEHV�LQVHUWHG�LQWR�WKH�ODUJHU�
WXEH����QRUPDO�GUDLQDJH�ZDV�DOVR�LQVWDOOHG�LQ�WKH�OHIW�K\SRFKRQGULXP�DQG�
WKH�ULJKW�VLGH�FKDQQHO��)XUWKHU�UHVWULFWHG�WKH�VFRSH�RI�SHUIRUDWLRQ�D�ODUJH�
JODQG��SODFLQJ�LW�DW� WKH�EDFN�RI� WKH�IURQW�DEGRPLQDO�ZDOO�IRUPLQJ�VHDOHG�
FDYLW\� DQG� LQWUDRSHUDWLYH� FRQGXFWLQJ� FRQWURO� RI� WLJKWQHVV�� ,Q� WKH� ¿UVW�
GD\V�DIWHU� UHODSDURWRPLD�ZHUH�¿VWXORJUDSK\� WR�HQVXUH� WKDW� WKH�SHUIXVLRQ�
VROXWLRQ�LV�QRW�OHDNLQJ�LQ�WKH�IUHH�DEGRPLQDO�FDYLW\��,PPHGLDWHO\�DIWHU�WKDW�
VWDUWHG�ZDVKLQJ� WKH� LQVROYHQF\� LQKLELWLQJ� SHUIXVLRQ� VROXWLRQ�� FRQVLVWLQJ�
RI� D� PL[WXUH� RI� HTXDO� SDUWV� RI� ������ VROXWLRQ� IXUDFLOOLQ�� ��� VROXWLRQ�
HSVLORQ�DPLQRFDSURQLF�DFLG�DQG������VROXWLRQ�RI�+FO��7KH�VROXWLRQ�ZDV�
LQWURGXFHG� WKURXJK� WKH� HVWDEOLVKHG� QRUPDO� GUDLQDJH� GURSV�EXW�� DW� WKH�
VSHHG�RI���±����FDS�PLQ�LQ�WKH�DPRXQW�RI���±���PO�DW�D�WLPH��ZLWK�WKH�
VLPXOWDQHRXV�LQFOXVLRQ�RI�VXFWLRQ��ZKLFK�ZRXOG�SXW�WKH�HQG�RI�WKH�LQWHUQDO�
WXEH�:LQWHUQLW]�GUDLQDJH��7KH�SURFHGXUH�ZDV�UHSHDWHG�XS�WR��±��WLPHV�D�
GD\��5HVXOWV��2I�WKH���SDWLHQWV�ZKR�ZHUH�WUHDWHG�ZLWKRXW�SHUIXVLRQ�VXFWLRQ�
GUDLQDJH�LQ���SDWLHQWV�DVFHUWDLQHG�GHDWK��7ZR�GLHG�RQ�WKH��QG�GD\�EHFDXVH�
RI� VHYHUH� LQWR[LFDWLRQ� GXH� WR� SHULWRQLWLV� LQFRQWLQHQFH� ZLWKRXW� VHDPV�� ��
SDWLHQW�UH�HPHUJHG�LQFRQVLVWHQF\�WKDW�OHG�WR�GHDWK�LQ���SDWLHQW�GHDWK�RQ�WKH�
EDFNJURXQG�DUURVLYH�EOHHGLQJ�IXQFWLRQLQJ�H[WHUQDO�¿VWXOD��,Q���SDWLHQWV�WKH�
DSSOLFDWLRQ�RI� WKH�DERYH� WHFKQLTXHV�KDYH�GUDLQDJH� WR� WKH�¿UVW�GD\V�DIWHU�
UHRSHUDWLRQ�GLVDSSHDUHG�SHULWRQHDO�VLJQV��UHVWRUHG�PRWLOLW\�RI�WKH�LQWHVWLQH��
UHWXUQHG�WR�QRUPDO�ERG\�WHPSHUDWXUH��KHPRG\QDPLF�SDUDPHWHUV��%\��±��
GD\� GHFUHDVHG� WKH� QXPEHU� RI� GLVFKDUJH� IURP� WKH� GUDLQDJH� DQG� DURXQG�
DSSHDUHG� JUDQXODWLRQ�� /DWHU� UHSODFHG� E\� GUDLQV� GUDLQV� VPDOOHU� FDOLEHU��
:KHQ�\RX�FRPSOHWH�FHVVDWLRQ�RI�GLYLVLRQ�FRQWHQW��IURP����GD\V�WR����GD\V��
GUDLQDJH�ZDV�UHPRYHG��&RQFOXVLRQ��7KXV��WKHVH�GDWD�LQGLFDWH�LQHI¿FLHQF\�
UH�VXWXULQJ� WKH� VWXPS�ZLWK� LWV� LQVROYHQF\��$OVR�� SDVVLYH� GUDLQDJH� WXEHV�
6ZHWQDP�VLQJOH�LPSXULW\�UHJLRQ�GXRGHQDO�VWXPS�VKRZHG�KLV�LUUDWLRQDOLW\��
$W�WKH�VDPH�WLPH��LQFOXGLQJ�LQ�FRPSOH[�WKHUDSHXWLF�PHDVXUHV�LQVROYHQF\�
VWXPS� GXRGHQDO� SHUIXVLRQ�DVSLUDWLRQ� GUDLQDJH�PHWKRG� FUHDWHV� IDYRUDEOH�
FRQGLWLRQV�IRU�WKH�GHYHORSPHQW�RI�JUDQXODWLRQ�SURFHVV�DQG�VSHHG\�KHDOLQJ�
SLJV�FRQGXFWLYH�

ɈȻɈɋɇɈȼȺɇɂȿ�ȽȺɋɌɊɈȾɍɈȾȿɇɈȺɇȺɋɌɈɆɈɁȺ�ɋ�
ɗɄɈɇɈɆɇɈɃ�ɊȿɁȿɄɐɂȿɃ�ɀȿɅɍȾɄȺ�ȼ�ɏɂɊɍɊȽɂɂ�
əɁȼȿɇɇɈɃ�ȻɈɅȿɁɇɂ�ȾȼȿɇȺȾɐȺɌɂɉȿɊɋɌɇɈɃ�ɄɂɒɄɂ
Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��ɍ�Ⱦ��ɍɫɦɚɧɨɜ��Ⱦ�ɒ��ɏɨɞɠɢɦɟɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɥɟɱɟɧɢɹ� ɨɫɥɨɠɧɟɧɧɵɯ� ɮɨɪɦ�� ɤɨɬɨɪɵɟ� ɫɨɫɬɚɜɥɹɸɬ� ɨɤɨɥɨ� ���� ɨɬ�
ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɫɬɪɚɞɚɸɳɢɯ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɶɸ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ� �əȻȾɉɄ��� ɫɨɦɧɟɧɢɣ� ɧɟ� ɜɵɡɵɜɚɟɬ�� ɉɪɢ� ɷɬɨɦ� ɨɩɟɪɚɬɢɜɧɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɚɩɪɚɜɥɟɧɨ�ɧɚ�ɪɚɞɢɤɚɥɶɧɨɟ�ɢɡɥɟɱɟɧɢɟ�ɨɬ�
ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɢ��əȻ���ɱɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɭɞɚɥɟɧɢɟɦ�ɹɡɜɵ�ɤɚɤ�ɢɫɬɨɱɧɢɤɚ�

ɨɫɥɨɠɧɟɧɢɹ�� ɫɧɢɠɟɧɢɟɦ� ɚɝɪɟɫɫɢɜɧɵɯ� ɮɚɤɬɨɪɨɜ� ɠɟɥɭɞɨɱɧɨɝɨ�
ɫɨɤɚ� �ɫɨɥɹɧɚɹ� ɤɢɫɥɨɬɚ�� ɩɟɩɫɢɧ�� ɝɚɫɬɪɢɧ�� ɯɟɥɢɤɨɛɚɤɬɟɪ� ɩɢɥɨɪɢ�� ɢ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ� ɮɭɧɤɰɢɢ� ɠɟɥɭɞɤɚ� �ɜɵɛɨɪ�
ɧɚɢɛɨɥɟɟ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɜɚɪɢɚɧɬɚ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�ɚɧɚɫɬɨɦɨɡɚ���
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɛɨɫɧɨɜɚɬɶ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɝɚɫɬɪɨɞɭɨɞɟɧɨɚɧɚɫɬɨɦɨɡɚ� �ȽȾȺ�� ɫ� ɢɫɫɟɱɟɧɢɟɦ� ɦɚɥɨɝɨ� ɫɚɥɶɧɢɤɚ� ɫ�
ɚɧɬɪɭɦɪɟɡɟɤɰɢɟɣ�ɩɪɢ�ɹɡɜɟɧɧɨɣ�ɛɨɥɟɡɧɢ�ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�ɤɢɲɤɢ�
�əȻȾɉɄ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ɤɚɮɟɞɪɵ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ�
ɛɨɥɟɡɧɟɣ�ɤɥɢɧɢɤɢ�ȺɧɞȽɨɫɆɂ�ɡɚ�ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�ɭ�����ɩɚɰɢɟɧɬɨɜ�
ɩɪɨɢɡɜɟɞɟɧɚ� ɪɟɡɟɤɰɢɹ� ɠɟɥɭɞɤɚ� ɫ� ɢɫɫɟɱɟɧɢɟɦ� ɦɚɥɨɝɨ� ɫɚɥɶɧɢɤɚ� ɢ�
ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ȽȾȺ�� ɉɪɢ� ɷɬɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ȽȾȺ� ɜ� ɪɚɡɥɢɱɧɵɯ�
ɦɨɞɢɮɢɤɚɰɢɹɯ� ɩɪɨɢɡɜɟɞɟɧɨ� ɭ� ���� ɛɨɥɶɧɵɯ�� ɱɬɨ� ɫɨɫɬɚɜɢɥɨ� ɨɤɨɥɨ�
������ ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɧɚɛɥɸɞɟɧɢɣ� ɫ� ɨɩɟɪɚɰɢɹɦɢ� ɧɚ� ɠɟɥɭɞɤɟ��
Ⱥɧɚɫɬɨɦɨɡ� ɧɚɤɥɚɞɵɜɚɟɬɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɞɧɨɪɹɞɧɨɝɨ� ɲɟɥɤɨɝɨ�
ɲɜɚ��Ɇɟɬɨɞɢɤɚ��ɉɨɫɥɟ� ɜɟɪɯɧɟɣ� ɫɪɟɞɢɧɧɨɣ�ɥɚɩɚɪɨɬɨɦɢɢ�ɩɪɨɜɨɞɢɬɫɹ�
ɬɳɚɬɟɥɶɧɚɹ� ɪɟɜɢɡɢɹ� ɠɟɥɭɞɤɚ�� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� �ȾɉɄ���
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɥɨɤɚɥɢɡɚɰɢɹ� ɹɡɜɵ� ɢ� ɯɚɪɚɤɬɟɪ� ɨɫɥɨɠɧɟɧɢɣ�� ɚ� ɬɚɤɠɟ�
ɚɧɚɬɨɦɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɩɢɥɨɪɨɞɭɨɞɟɧɚɥɶɧɨɣ� ɨɛɥɚɫɬɢ�� ȼɨ� ɜɫɟɯ�
ɫɥɭɱɚɹɯ�ɦɨɛɢɥɢɡɭɟɬɫɹ�ȾɉɄ�ɩɨ�Ʉɨɯɟɪɭ�ɢ�ɩɨ� ɜɨɡɦɨɠɧɨɫɬɢ� ɹɡɜɟɧɧɵɣ�
ɢɧɮɢɥɶɬɪɚɬ��ɇɚɱɢɧɚɹ� ɨɬ� ɫɢɧɭɫɚ� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ�ɧɚɱɚɥɶɧɨɝɨ� ɨɬɞɟɥɚ�
ȾɉɄ� ɩɟɪɟɫɟɤɚɸɬɫɹ� ɜɟɬɜɢ� ɩɪɚɜɨɣ� ɠɟɥɭɞɨɱɧɨ�ɫɚɥɶɧɢɤɨɜɨɣ� ɚɪɬɟɪɢɢ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɭ� ɫɬɟɧɤɢ� ɠɟɥɭɞɤɚ� ɢ� ɥɢɝɢɪɭɸɬɫɹ�� ɇɚɱɢɧɚɹ� ɫ� ɭɝɥɚ�
ɠɟɥɭɞɤɚ�ɞɨ�ɤɚɪɞɢɢ�ɦɟɠɞɭ�ɡɚɠɢɦɚɦɢ�ɩɟɪɟɫɟɤɚɸɬɫɹ�ɢ�ɩɟɪɟɜɹɡɵɜɚɸɬɫɹ�
ɫɨɫɭɞɵ� ɢ� ɜɟɬɜɢ� ɩɟɪɟɞɧɟɝɨ� ɫɬɜɨɥɚ� ɜɚɝɭɫɚ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɭ�
ɫɬɟɧɤɢ� ɠɟɥɭɞɤɚ�� ɇɟ� ɞɨɯɨɞɹ� ��±�� ɫɦ�� ɞɨ� ɩɢɳɟɜɨɞɚ�� ɦɚɥɵɣ� ɫɚɥɶɧɢɤ�
ɩɟɪɟɫɟɤɚɟɬɫɹ�ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɉɪɨɢɡɜɨɞɢɬɫɹ�ɦɨɛɢɥɢɡɚɰɢɹ�
ɦɚɥɨɝɨ� ɫɚɥɶɧɢɤɚ� ɩɨ� ɡɚɞɧɟɣ� ɫɬɟɧɤɟ� ɨɬ� ɤɚɪɞɢɢ� ɞɨ� ɭɝɥɚ� ɠɟɥɭɞɤɚ� ɜ�
ɞɢɫɬɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��Ⱦɟɫɟɪɨɡɢɪɨɜɚɧɧɚɹ�ɦɚɥɚɹ�ɤɪɢɜɢɡɧɚ�ɠɟɥɭɞɤɚ�
ɩɟɪɢɬɨɧɢɡɢɪɭɟɬɫɹ� ɭɡɥɨɜɵɦɢ� ɲɟɥɤɨɜɵɦɢ� ɲɜɚɦɢ� ��±�� ɲɜɨɜ��� ɇɚ�
ɭɞɚɥɹɟɦɭɸ�ɱɚɫɬɶ�ɚɧɬɪɭɦɚ�ɧɚɤɥɚɞɵɜɚɸɬɫɹ���ɠɨɦɚ�Ȼɢɥɶɪɨɬɚ��ɇɚɱɢɧɚɹ�
ɫ�ɭɝɥɚ�ɪɟɡɢɰɢɪɭɟɬɫɹ�ɩɟɪɟɞɧɹɹ�ɢ�ɡɚɞɧɹɹ�ɫɬɟɧɤɚ�ɠɟɥɭɞɤɚ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�
ɨɬ���ɞɨ���ɫɦ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɟɝɨ�ɪɚɡɦɟɪɚ��Ⱦɟɮɟɤɬ�ɧɚ�ɫɬɟɧɤɟ�ɠɟɥɭɞɤɚ�
ɭɲɢɜɚɟɬɫɹ�ɨɞɧɨɪɹɞɧɵɦ�ɲɟɥɤɨɜɵɦ�ɲɜɨɦ��Ɂɚɬɟɦ�ɪɚɫɫɟɤɚɟɬɫɹ�ɩɟɪɟɞɧɹɹ�
ɢ� ɡɚɞɧɹɹ� ɫɟɪɨɡɧɚɹ� ɨɛɨɥɨɱɤɚ� ɤɭɥɶɬɢ� ɠɟɥɭɞɤɚ� ɧɚɞ� ɠɨɦɨɦ� ɧɚ� �� ɫɦ� ɜ�
ɩɨɩɟɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ�� ɉɪɨɢɡɜɨɞɢɬɫɹ� ɩɪɨɲɢɜɚɧɢɟ� ɦɵɲɟɱɧɨɝɨ�
ɢ� ɩɨɞɫɥɢɡɢɫɬɨɝɨ� ɫɥɨɹ� ɜ� ɩɨɩɟɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɭɡɥɨɜɵɦɢ�
ɲɜɚɦɢ� ɞɥɹ� ɝɟɦɨɫɬɚɡɚ� ɢ� ɝɨɮɪɢɪɭɟɬɫɹ� ɩɨ� Ƚɚɛɟɪɟɪɭ�� ɇɚɤɥɚɞɵɜɚɸɬɫɹ�
ɫɟɪɨɡɧɨ�ɦɵɲɟɱɧɨ�ɩɨɞɫɥɢɡɢɫɬɵɟ� ɨɞɧɨɪɹɞɧɵɟ� ɲɜɵ� ɦɟɠɞɭ� ɡɚɞɧɟɣ�
ɫɬɟɧɤɨɣ� ɤɭɥɶɬɢ� ɠɟɥɭɞɤɚ� ɢ� ɧɚɱɚɥɶɧɵɦ� ɨɬɞɟɥɨɦ� ȾɉɄ� ��±�� ɲɜɨɜ���
ɋɥɟɞɭɸɳɢɣ� ɷɬɚɩ� ±� ɮɨɪɦɢɪɨɜɚɧɢɟ� ȽȾȺ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡɭɱɟɧɢɟ�
ɛɥɢɠɚɣɲɢɯ� ɢ� ɨɬɞɚɥɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɢɫɫɟɱɟɧɢɟ�
ɦɚɥɨɝɨ� ɫɚɥɶɧɢɤɚ� ɫ� ɚɧɬɪɭɦɪɟɡɟɤɰɢɟɣ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ȽȾȺ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɞɧɨɪɹɞɧɨɝɨ�ɲɜɚ� ɫɭɳɟɫɬɜɟɧɧɨ� ɫɧɢɠɚɟɬ� ɪɚɡɥɢɱɧɵɟ�
ɨɫɥɨɠɧɟɧɢɹ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ� ɢ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ��
ɞɚɟɬ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɧɵɟ�ɢ�ɯɨɪɨɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜ�ɨɬɞɚɥɟɧɧɵɟ�
ɫɪɨɤɢ� ɤɚɤ� ɧɚɢɛɨɥɟɟ� ɨɛɨɫɧɨɜɚɧɧɵɣ� ɦɟɬɨɞ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
əȻȾɉɄ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɫɟɱɟɧɢɟ� ɦɚɥɨɝɨ� ɫɚɥɶɧɢɤɚ�
ɫ� ɚɧɬɪɭɦɪɟɡɟɤɰɢɟɣ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ȽȾȺ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ� ɦɟɧɟɟ� ɬɪɚɜɦɚɬɢɱɟɧ�� ɩɨɥɭɱɟɧɧɵɟ� ɨɬɞɚɥɟɧɧɵɟ�
ɯɨɪɨɲɢɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɡɜɨɥɹɸɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɟɝɨ� ɞɥɹ� ɲɢɪɨɤɨɝɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɩɪɚɤɬɢɱɟɫɤɨɦ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ�

-867,),&$7,21�*$6752'82'(12$1$67202=$�:,7+�
63$5,1*�5(6(&7,21�2)�*$675,&�685*(5<�,1�'82'(1$/�
8/&(5
0�)��1LVKDQRY��$�=��2WDNX]L\HY��8�'��8VPDQRY��'�6��+RGMLPDWRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ�� &XUUHQWO\�� WKH� QHHG� IRU� VXUJLFDO� WUHDWPHQW� RI� FRPSOLFDWHG�
IRUPV��ZKLFK�PDNH�XS�DERXW�����RI�WKH�WRWDO�QXPEHU�RI�SHRSOH�VXIIHULQJ�
IURP�GXRGHQDO�XOFHU��'8��LV�EH\RQG�GRXEW��,Q�WKLV�VXUJHU\�VKRXOG�EH�DLPHG�
DW� D� UDGLFDO� FXUH� RI� SHSWLF� XOFHU� �38��� ZKLFK� LV� DFKLHYHG� E\� UHPRYLQJ�
WKH� XOFHU� FRPSOLFDWLRQV� DV� D� VRXUFH�� UHGXFWLRQ� RI� DJJUHVVLYH� IDFWRUV� RI�
JDVWULF�MXLFH��K\GURFKORULF�DFLG��SHSVLQ��JDVWULQ��+HOLFREDFWHU�SLORULV�DQG�
UHVWRULQJ�PRWRU�HYDFXDWLRQ� IXQFWLRQ� RI� WKH� VWRPDFK� �FKRLFH� WKH� RSWLPDO�
DOWHUQDWLYH� JDVWURLQWHVWLQDO� DQDVWRPRVLV��� $LP�� ([SHGLHQF\� IRUPDWLRQ�
JDVWURGXRGHQRVWRP\� �*'$�� ZLWK� H[FLVLRQ� RI� WKH� OHVVHU� RPHQWXP� ZLWK�
DQWUXPHFWRP\�ZLWK�GXRGHQDO�XOFHU�GLVHDVH��38'���0DWHULDOV�DQG�PHWKRGV��
7KH�'HSDUWPHQW�RI�6XUJLFDO�'LVHDVHV�&OLQLF�$QG*RV0,�RYHU�WKH�SDVW����
\HDUV������SDWLHQWV�ZLWK�JDVWULF�UHVHFWLRQ�H[FLVLRQ�RI�WKH�OHVVHU�RPHQWXP�
DQG�WKH�IRUPDWLRQ�RI�*'6V��$W�WKH�VDPH�WLPH�WKH�IRUPDWLRQ�RI�*'6V�LQ�
YDULRXV�PRGL¿FDWLRQV�PDGH� LQ� ���� SDWLHQWV�� UHSUHVHQWLQJ� DSSUR[LPDWHO\�
������RI�WKH�WRWDO�QXPEHU�RI�REVHUYDWLRQV�ZLWK�RSHUDWLRQV�RQ�WKH�VWRPDFK��
$QDVWRPRVLV� DSSOLHG� XVLQJ� D� VLQJOH� URZ� VLON� VXWXUH��0HWKRG��$IWHU� WKH�
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XSSHU�±�PLGOLQH�ODSDURWRP\�SURYLGH�D�WKRURXJK�UHYLVLRQ�RI�WKH�VWRPDFK��
GXRGHQDO�XOFHU��'8��LV�GHWHUPLQHG�E\�WKH�QDWXUH�DQG�ORFDOL]DWLRQ�RI�XOFHU�
FRPSOLFDWLRQV��DQG�DQDWRPLFDO�FKDQJHV� LQ� WKH�S\ORURGXRGHQDO�UHJLRQ��,Q�
DOO�FDVHV��WKH�.'3�PRELOL]HG�E\�.RFKHU�DQG�SRVVLEO\�XOFHUDWLYH�LQ¿OWUDWH��
6WDUWLQJ�IURP�WKH�GLUHFWLRQ�RI�WKH�LQLWLDO�VLQH�RI�.'3�FURVVHG�EUDQFKHV�RI�
WKH�ULJKW�JDVWUR�RPHQWDO�DUWHU\�GLUHFWO\�IURP�WKH�VWRPDFK�ZDOO�DQG�OLJDWHG��
)URP�WKH�FRUQHU�RI�JDVWULF�FDUGLD�WR�LQWHUVHFW�EHWZHHQ�WHUPLQDOV�DQG�YHVVHOV�
DUH�WLHG�IURQW�WUXQN�DQG�EUDQFKHV�RI�WKH�YDJXV��GLUHFWO\�IURP�WKH�VWRPDFK�
ZDOO��6KRUW���±��FP��WR�WKH�HVRSKDJXV��VPDOO�JODQG�LQWHUVHFW�WUDQVYHUVHO\��
3URGXFHG�PRELOL]DWLRQ�RPHQWXOXP�RQ� WKH� UHDU�ZDOO� RI� WKH� FDUGLD� RI� WKH�
VWRPDFK� WR� WKH� FRUQHU� LQ� D� GLVWDO� GLUHFWLRQ�� 'HVHUR]LURYDQQD\D� VPDOO�
FXUYDWXUH�RI�WKH�VWRPDFK�SHULWRQL]LUXHWV\D�QRGDO�VLON�VXWXUHV���±��VXWXUHV���
2Q�WKH�UHPRYHG�SDUW�RI� WKH�DQWUXP���VXSHULPSRVHG�SXOS�%LOOURWK��6LQFH�
WKH�DQJOH�UH]LWVLUXHWV\D�IURQW�DQG�EDFN�ZDOO�RI�WKH�VWRPDFK�DW�D�GLVWDQFH�
RI���WR���FP��GHSHQGLQJ�RQ�LWV�VL]H��'HIHFW�LQ�WKH�ZDOO�RI�WKH�VWRPDFK�LV�
VXWXUHG�6,/�VLON�VXWXUH��7KHQ�GLVVHFWHG�DQWHULRU�DQG�SRVWHULRU�JDVWULF�VWXPS�
VHURVD�]KRPRP�RYHU���FP� LQ� WKH� WUDQVYHUVH�GLUHFWLRQ��3URGXFHG�PXVFOH�
DQG� VXWXULQJ� WKH� VXEPXFRVD� LQ� WKH� WUDQVYHUVH� GLUHFWLRQ�ZLWK� LQWHUUXSWHG�
VXWXUHV�IRU�KHPRVWDVLV�DQG�LV�FULPSHG�RQ�*DEHUHUX��6XSHULPSRVHG�VHURXV�
PXVFOH�VXEPXFRVDO�URZ�VHDPV�EHWZHHQ�WKH�UHDU�ZDOO�RI�WKH�JDVWULF�VWXPS�
DQG�SULPDU\�GHSDUWPHQW�.'3���±��VXWXUHV���7KH�QH[W�VWDJH�±�WKH�IRUPDWLRQ�
RI�*'6V��5HVXOWV��6WXG\�RI�LPPHGLDWH�DQG�ORQJ�WHUP�UHVXOWV�VKRZHG�WKDW�
H[FLVLRQ�RI�WKH�OHVVHU�RPHQWXP�ZLWK�DQWUXPHFWRP\�DQG�IRUPDWLRQ�RI�*'6�
XVLQJ�D�VLQJOH�URZ�VXWXUH�VLJQL¿FDQWO\�UHGXFHV�WKH�YDULHW\�RI�FRPSOLFDWLRQV�
GXULQJ�VXUJHU\�DQG�LQ�WKH�SRVWRSHUDWLYH�SHULRG��PDLQO\�H[FHOOHQW�DQG�JRRG�
UHVXOWV� LQ� WKH� ORQJ�WHUP�SHULRG�� DV� WKH�PRVW� IHDVLEOH�PHWKRG�RI� VXUJLFDO�
WUHDWPHQW� RI� 38'�� &RQFOXVLRQ�� 7KXV�� H[FLVLRQ� RI� WKH� OHVVHU� RPHQWXP�
UHVHFWLRQ� ZLWK� $QWUXP� IRUPDWLRQ� DQG� *'6V� XVLQJ� VLQJOH�URZ� VXWXUH�
OHVV� WUDXPDWLF� REWDLQHG� GLVWDQW� JRRG� UHVXOWV� DOORZ� WR� UHFRPPHQG� LW� IRU�
ZLGHVSUHDG�XVH�LQ�PHGLFDO�SUDFWLFH�

ɊȿɁɍɅɖɌȺɌɕ�ɌȺɆɉɈɇȺȾɕ�ɈɋɌȺɌɈɑɇɈɃ�
ɄɊɍȽɅɈɃ�ɋȼəɁɄɈɃ�ɉȿɑȿɇɂ�ɉɈɅɈɋɌɂ�ɉɈɋɅȿ�
ɗɏɂɇɈɄɈɄɄɗɄɌɈɆɂɂ�ɉȿɑȿɇɂ
Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ɇ�Ɏ��ɇɢɲɚɧɨɜ��ɍ�Ⱦ��ɍɫɦɚɧɨɜ��Ȼ�Ʉ��Ɍɭɪɫɭɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɭɫɩɟɯɢ� ɜ� ɥɟɱɟɧɢɢ�� ɩɪɨɛɥɟɦɚ�
ɷɯɢɧɨɤɨɤɤɨɡɚ�ɨɫɬɚɟɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�ɚɤɬɭɚɥɶɧɨɣ��ɋɜɹɡɚɧɨ�ɷɬɨ�ɜ�ɩɟɪɜɭɸ�
ɨɱɟɪɟɞɶ�ɫ�ɬɟɦ��ɱɬɨ�ɜɨ�ɦɧɨɝɢɯ�ɫɬɪɚɧɚɯ�ɦɢɪɚ��ɨɫɨɛɟɧɧɨ�ɜ�ɷɧɞɟɦɢɱɧɵɯ�
ɡɨɧɚɯ�� ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɢɬɫɹ� ɢ� ɍɡɛɟɤɢɫɬɚɧ�� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɷɯɢɧɨɤɨɤɤɨɡɨɦ� ɧɟ� ɬɨɥɶɤɨ� ɧɟ� ɫɧɢɠɚɟɬɫɹ�� ɧɨ� ɢ� ɩɪɨɞɨɥɠɚɟɬ� ɪɚɫɬɢ��
ɗɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɬɟɪɢ� ɨɬ� ɷɯɢɧɨɤɨɤɤɨɡɚ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɞɥɢɬɟɥɶɧɨɣ�
ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶɸ� ɢ� ɢɧɜɚɥɢɞɧɨɫɬɶɸ� ɛɨɥɶɧɵɯ�� ɜɨɡɜɨɞɹɬ� ɷɬɭ�
ɩɪɨɛɥɟɦɭ� ɞɨ� ɭɪɨɜɧɹ� ɫɨɰɢɚɥɶɧɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɢɬɶ�
ɪɟɡɭɥɶɬɚɬɵ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ�ɷɯɢɧɨɤɨɤɤɨɡɨɦ�ɩɟɱɟɧɢ�
ɩɭɬɟɦ� ɪɚɡɪɚɛɨɬɤɢ� ɦɟɬɨɞɨɜ� ɥɢɤɜɢɞɚɰɢɢ� ɨɫɬɚɬɨɱɧɨɣ� ɩɨɥɨɫɬɢ� ɩɨɫɥɟ�
ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ� ɩɟɱɟɧɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɂɚ� ɩɟɪɢɨɞ� ɫ� �����
ɩɨ�������ɝ��ɧɚ�ɛɚɡɟ�ɤɚɮɟɞɪɵ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɛɨɥɟɡɧɟɣ�Ⱥɧɞɢɠɚɧɫɤɨɝɨ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɢɧɫɬɢɬɭɬɚ�ɩɨ�ɩɨɜɨɞɭ�ɷɯɢɧɨɤɨɤɤɨɜɨɣ�
ɛɨɥɟɡɧɢ�ɩɟɱɟɧɢ�ɨɩɟɪɢɪɨɜɚɧɨ�����ɛɨɥɶɧɵɯ�ɫ� ɷɯɢɧɨɤɨɤɤɨɡɨɦ�ɩɟɱɟɧɢ��
ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ� ɷɯɢɧɨɤɨɤɤɨɡ�ɩɟɱɟɧɢ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�ɜ�ɜɨɡɪɚɫɬɟ���±
���ɥɟɬ�±����� ���������Ɂɧɚɱɢɬɟɥɶɧɵɣ�ɤɨɧɬɢɧɝɟɧɬ�ɫɨɫɬɚɜɢɥɢ�ɛɨɥɶɧɵɟ�
ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� ±� ��� ��������� ɉɪɢ� ɷɬɨɦ� ɜ� ɦɨɥɨɞɨɦ� ɜɨɡɪɚɫɬɟ�
ɱɚɫɬɨɬɚ�ɞɚɧɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�ɫɨɫɬɚɜɢɥɚ�������������ɚ�ɜ�ɩɨɠɢɥɨɦ�±����
��������ȼ�ɤɨɦɩɥɟɤɫ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɜɤɥɸɱɚɥɢ�ɩɨɦɢɦɨ�
ɬɳɚɬɟɥɶɧɨɝɨ�ɢɡɭɱɟɧɢɹ�ɚɧɚɦɧɟɡɚ�ɤɚɤ�ɨɛɳɟɩɪɢɧɹɬɵɟ��ɬɚɤ�ɢ�ɫɩɟɰɢɚɥɶɧɵɟ�
ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɪɟɧɬɝɟɧɨɝɪɚɮɢɸ�ɨɪɝɚɧɨɜ�ɝɪɭɞɧɨɣ�
ɤɥɟɬɤɢ� ɢ� ɨɪɝɚɧɨɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɍɁɂ� ɢ� ɩɨ� ɩɨɤɚɡɚɧɢɹɦ�ɆɊɄɌ��
Ⱥɧɚɥɢɡ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɛɨɥɶɧɵɯ� ɩɨ� ɫɟɝɦɟɧɬɚɪɧɨɦɭ� ɪɚɫɩɨɥɨɠɟɧɢɸ�
ɤɢɫɬ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɢɦɟɥɢ�ɦɟɫɬɨ� ɩɨɪɚɠɟɧɢɹ�9,,±9,,,�
ɫɟɝɦɟɧɬɨɜ�ɩɟɱɟɧɢ�±�������������ɛɨɥɶɧɵɯ�������ɢ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
Ɂɧɚɱɢɬɟɥɶɧɭɸ�ɱɚɫɬɶ�ɫɨɫɬɚɜɢɥɨ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ�ɩɨɪɚɠɟɧɢɟ� �,,,±,9�
ɢ� 9,,±9,,,�� ɫɟɝɦɟɧɬɨɜ� ±� ��� ��������� ȼɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨ� ɞɢɚɦɟɬɪ� ɷɯɢɧɨɤɨɤɤɨɜɨɣ� ɤɢɫɬɵ� ɩɟɱɟɧɢ� ɫɨɫɬɚɜɥɹɥ� �±��� ɫɦ� ɭ�
������������ɛɨɥɶɧɵɯ����±���ɫɦ�±�ɭ�������������Ɉɬɧɨɫɢɬɟɥɶɧɨ�ɪɟɞɤɨ�
ɜɫɬɪɟɱɚɥɢɫɶ�ɤɢɫɬɵ�ɞɢɚɦɟɬɪɨɦ�ɞɨ���ɫɦ�±������������ɢ�ɛɨɥɟɟ����ɫɦ�±�
ɥɢɲɶ� ɜ� ��� ������� ɫɥɭɱɚɹɯ�� Ɂɚɤɪɵɬɚɹ� ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɹ� ɜɵɩɨɥɧɟɧɚ�
ɭ� ��� ɛɨɥɶɧɵɯ�� ɂɡ� ɧɢɯ� ɫ� ɤɚɩɢɬɨɧɚɠɟɦ� ±� ɭ� ��� ������� ɛɨɥɶɧɵɯ� ɢ�
ɢɧɜɚɝɢɧɚɰɢɹ� ɮɢɛɪɨɡɧɨɣ� ɤɚɩɫɭɥɵ� ±� ɭ� ��� ��������� ɉɨɥɭɡɚɤɪɵɬɚɹ�
ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɹ� ɫ� ɩɪɨɬɨɱɧɵɦ� ɞɪɟɧɢɪɨɜɚɧɢɟɦ� ɜɵɩɨɥɧɟɧɚ� ɭ� ���
�������� ɛɨɥɶɧɵɯ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ� ɬɚɦɩɨɧɚɞɚ� ɩɨɥɨɫɬɢ� ɷɯɢɧɨɤɨɤɤɨɜɨɣ�
ɤɢɫɬɵ�ɛɨɥɶɲɢɦ�ɫɚɥɶɧɢɤɨɦ�±�ɭ�����������ɛɨɥɶɧɵɯ��ɬɚɦɩɨɧɚɞɚ�ɩɨɥɨɫɬɢ�

ɤɢɫɬɵ�ɩɨɫɥɟ�ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ�ɫ�ɤɪɭɝɥɨɣ�ɫɜɹɡɤɨɣ�ɩɟɱɟɧɢ�±�ɭ�����������
ɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ� ɦɟɬɨɞɵ� ±� ɭ� ��� �������� ɛɨɥɶɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ� ɪɚɡɜɢɥɢɫɶ� ɭ� ��� �������� ɛɨɥɶɧɵɯ��
ɂɡ�ɧɢɯ�ɨɫɥɨɠɧɟɧɢɹ�ɨɛɳɟɝɨ�ɯɚɪɚɤɬɟɪɚ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�ɭ�����������
ɛɨɥɶɧɵɯ��Ɉɫɥɨɠɧɟɧɢɹ�ɦɟɫɬɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɢɦɟɥɢ�ɦɟɫɬɨ�ɭ���� �������
ɛɨɥɶɧɵɯ�� ɉɨɫɥɟ� ɡɚɤɪɵɬɨɣ� ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ� ɦɟɫɬɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ�
ɧɚɛɥɸɞɚɥɢɫɶ� ɭ� �� ������� ɛɨɥɶɧɵɯ�� ɂɡ� ɧɢɯ� ɩɨɫɥɟ� ɤɚɩɢɬɨɧɚɠɚ� ±� ɭ� ��
�������ɢ�ɩɨɫɥɟ�ɩɪɢɦɟɧɟɧɢɹ�ɢɧɜɚɝɢɧɚɰɢɨɧɧɨɝɨ�ɫɩɨɫɨɛɚ�±�ɭ�����������
ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɟɬɨɞ�ɬɚɦɩɨɧɚɞɵ�ɤɪɭɝɥɨɣ�ɫɜɹɡɤɨɣ�ɞɨɫɬɭɩɟɧ��
ɦɟɧɟɟ� ɬɪɚɜɦɚɬɢɱɟɧ�� ɩɨɥɭɱɟɧɧɵɟ� ɨɬɞɚɥɟɧɧɵɟ� ɯɨɪɨɲɢɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɩɨɡɜɨɥɹɸɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɟɝɨ� ɞɥɹ� ɲɢɪɨɤɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ�
ɩɪɚɤɬɢɱɟɫɤɨɦ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ�

5(68/76�7$0321$'(�5(6,'8$/�&$9,7<�
5281'�/,*$0(17�2)�7+(�/,9(5�$)7(5�/,9(5�
(&+,12&2&&(&720<
$�=��2WDNX]L\HY��0�)��1LVKDQRY��8�'��8VPDQRY��%�.��7XUVXQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��'HVSLWH� VRPH�DGYDQFHV� LQ� WKH� WUHDWPHQW�RI� WKH�SUREOHP�RI�
HFKLQRFRFFRVLV� UHPDLQV� TXLWH� UHOHYDQW��7KLV� LV� GXH� SULPDULO\� WR� WKH� IDFW�
WKDW� LQ�PDQ\� FRXQWULHV�� HVSHFLDOO\� LQ� HQGHPLF� DUHDV�� ZKLFK� LQFOXGH� WKH�
8]EHNLVWDQ�HFKLQRFRFFRVLV�LQFLGHQFH�QRW�RQO\�UHGXFHG��EXW�DOVR�FRQWLQXHV�
WR�JURZ��(FRQRPLF�ORVVHV�IURP�HFKLQRFRFFRVLV�DVVRFLDWHG�ZLWK�ORQJ�WHUP�
GLVDELOLW\�DQG�GLVDELOLW\�SDWLHQWV�HUHFWHG�WKLV�SUREOHP�WR�WKH�OHYHO�RI�VRFLDO��
$LP��,PSURYH�WKH�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�RI�KHSDWLF�HFKLQRFRFFRVLV�
E\� GHYHORSLQJ� PHWKRGV� IRU� WKH� HOLPLQDWLRQ� RI� WKH� UHVLGXDO� FDYLW\� DIWHU�
HFKLQRFRFFHFWRP\�OLYHU��0DWHULDOV�DQG�PHWKRGV��'XULQJ�WKH�SHULRG�IURP�
����� WR�������\HDUV�DW� WKH�'HSDUWPHQW�RI�6XUJLFDO�'LVHDVHV�RI�$QGLMDQ�
6WDWH�0HGLFDO�,QVWLWXWH�DW�WKH�K\GDWLG�GLVHDVH�RI�WKH�OLYHU�RSHUDWHG�RQ�����
SDWLHQWV�ZLWK� KHSDWLF� HFKLQRFRFFRVLV��+\GDWLG� GLVHDVH� RI� WKH� OLYHU�PRVW�
FRPPRQO\� GLDJQRVHG� EHWZHHQ� WKH� DJHV� RI� ��±��� \HDUV� ±� ���� ���������
/DUJH� FRQWLQJHQW� FRQVLVWHG� RI� SDWLHQWV� DJHG� ��±��� \HDUV� ±� ��� ���������
$W� WKLV� \RXQJ� DJH� LQFLGHQFH� RI� WKH� GLVHDVH�ZDV� ��� �������� DQG� LQ� WKH�
HOGHUO\� ±� ��� ��������7KH� FRPSOH[� LQFOXGHG� D� SUHRSHUDWLYH� H[DPLQDWLRQ�
LQ� DGGLWLRQ� WR� WKRURXJK� KLVWRU\� DV� FRQYHQWLRQDO� DQG� VSHFLDO�PHWKRGV� RI�
LQYHVWLJDWLRQ��LQFOXGLQJ�FKHVW�;�UD\�DQG�DEGRPLQDO�RUJDQV��XOWUDVRXQG�DQG�
LQGLFDWLRQV�05.7��$QDO\VLV�RI�WKH�GLVWULEXWLRQ�RI�SDWLHQWV�E\�VHJPHQWDO�
ORFDWLRQ�F\VWV�VKRZHG�WKDW�WKH�PRVW�IUHTXHQWO\�RFFXUUHG�GHIHDW�9,,±9,,,�
VHJPHQWV�RI�WKH�OLYHU�±�������������SDWLHQWV�������DQG��������UHVSHFWLYHO\��
6XEVWDQWLDO�SDUW�RI�WKH�FRPELQHG�OHVLRQ��,,,�,9�DQG�9,,�9,,,��VHJPHQWV������
���������'XULQJ�VXUJHU\��WKH�PRVW�FRPPRQ�GLDPHWHU�RI�K\GDWLG�F\VWV�RI�
WKH�OLYHU�ZDV��±���FP�LQ�������������SDWLHQWV����±���FP�LQ�������������
5HODWLYHO\� OLWWOH� F\VWV�PHW�ZLWK� GLDPHWHU� XS� WR� �� FP�±� ��� ��������� DQG�
±� PRUH� WKDQ� ��� FP�� RQO\� ��� ������� FDVHV�� /RFNHG� HFKLQRFRFFHFWRP\�
SHUIRUPHG� LQ� ��� SDWLHQWV��2I�ZKLFK� NDSLWRQD]KHP�±� ��� ������� SDWLHQWV�
DQG� LQWXVVXVFHSWLRQ� ¿EURXV� FDSVXOH� ±� LQ� ��� ��������� 6HPLFORVHG�
HFKLQRFRFFHFWRP\� LQVWDQWDQHRXV�GUDLQDJH�ZDV�SHUIRUPHG� LQ���� ��������
SDWLHQWV�� +RZHYHU�� WKH� F\VW� FDYLW\� WDPSRQDGH� JUHDWHU� RPHQWXP� LQ� ���
�������SDWLHQWV��WKH�F\VW�FDYLW\�WDPSRQDGH�DIWHU�HFKLQRFRFFHFWRP\�URXQG�
OLJDPHQW�RI�WKH�OLYHU�LQ�����������DQG�FRPELQHG�PHWKRGV�±�LQ������������
SDWLHQWV�� 5HVXOWV�� 3RVWRSHUDWLYH� FRPSOLFDWLRQV� RFFXUUHG� LQ� ��� ��������
SDWLHQWV��2I�WKHVH�FRPSOLFDWLRQV�JHQHUDO�GLDJQRVHG�LQ�����������SDWLHQWV��
&RPSOLFDWLRQV� RI� D� ORFDO� QDWXUH�� RFFXUUHG� LQ� ��� ������� SDWLHQWV��$IWHU�
FORVHG�HFKLQRFRFFHFWRP\�ORFDO�FRPSOLFDWLRQV�ZHUH�REVHUYHG�LQ����������
SDWLHQWV��$PRQJ� WKHP� DIWHU� NDSLWRQD]KD� ±� �� ������� DQG� DIWHU� DSSO\LQJ�
WKH�PHWKRG�LQYDJLQDWHG�±�����������&RQFOXVLRQ��7KXV��WDPSRQDGH�URXQG�
OLJDPHQW� DYDLODEOH� OHVV� WUDXPDWLF� REWDLQHG� JRRG� UHVXOWV� DOORZ� UHPRWH�
UHFRPPHQG�LW�IRU�ZLGHVSUHDG�XVH�LQ�PHGLFDO�SUDFWLFH�

ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ�ɍɅɖɌɊȺɁȼɍɄɈȼɕɏ�ɄɊɂɌȿɊɂȿȼ�ȼ�
ɏɂɊɍɊȽɂɑȿɋɄɈɆ�Ʌȿɑȿɇɂɂ�ȻɈɅɖɇɕɏ�ɊȿɐɂȾɂȼɇɕɆ�ɂ�
ȾɂɋɋȿɆɂɇɂɊɈȼȺɇɇɕɆ�ɗɏɂɇɈɄɈɄɄɈɁɈɆ�ɉȿɑȿɇɂ
Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ⱥ��ɘɥɱɢɟɜ��Ȼ�Ʉ��Ɍɭɪɫɭɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ɋɟɫɩɭɛɥɢɤɚ�ɍɡɛɟɤɢɫɬɚɧ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ� ɷɧɞɟɦɢɱɟɫɤɢɯ�
ɨɱɚɝɨɜ� ɷɯɢɧɨɤɨɤɤɨɡɚ�� ɯɪɨɧɢɱɟɫɤɢ� ɩɪɨɬɟɤɚɸɳɟɝɨ� ɩɚɪɚɡɢɬɚɪɧɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɱɚɫɬɨɬɚ� ɤɨɬɨɪɨɝɨ� ɢɦɟɟɬ� ɬɟɧɞɟɧɰɢɸ� ɤ� ɭɫɬɨɣɱɢɜɨɦɭ�
ɪɨɫɬɭ�� ɉɨɢɫɤɢ� ɩɭɬɟɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�
ɦɟɬɨɞɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɷɬɨɝɨ� ɬɹɠɟɥɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɹɜɥɹɸɬɫɹ� ɜɟɫɶɦɚ� ɜɚɠɧɨɣ� ɧɚɭɱɧɨɣ� ɢ� ɩɪɚɤɬɢɱɟɫɤɨɣ� ɡɚɞɚɱɟɣ�
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ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɍɁɂ�
ɩɪɢ� ɪɟɰɢɞɢɜɧɨɦ� ɢ� ɞɢɫɫɟɦɢɧɢɪɨɜɚɧɧɨɦ� ɷɯɢɧɨɤɨɤɤɨɡɟ� ɩɟɱɟɧɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɨɫɧɨɜɭ� ɪɚɛɨɬɵ� ɩɨɥɨɠɟɧ� ɚɧɚɥɢɡ� ɨɩɵɬɚ�
ɥɟɱɟɧɢɹ� ���� ɛɨɥɶɧɵɯ� ɫ� ɷɯɢɧɨɤɨɤɤɨɡɨɦ� ɩɟɱɟɧɢ� ɡɚ� ɩɟɪɢɨɞ� ɫ� �����
ɩɨ� ����� ɝ�� ɧɚ� ɛɚɡɟ� ɤɚɮɟɞɪɵ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɛɨɥɟɡɧɟɣ� ȺɧɞȽɨɫɆɂ��
Ɍɳɚɬɟɥɶɧɨɦɭ� ɚɧɚɥɢɡɭ� ɩɨɞɜɟɪɝɧɭɬɵ� ���� ɛɨɥɶɧɵɯ� ɫ� ɪɟɰɢɞɢɜɧɵɦ� ɢ�
ɞɢɫɫɟɦɢɧɢɪɨɜɚɧɧɵɦ� ɷɯɢɧɨɤɨɤɤɨɡɨɦ� ɩɟɱɟɧɢ� �ɗɉ��� ɋ� ɪɟɰɢɞɢɜɧɵɦ�
ɷɯɢɧɨɤɨɤɤɨɡɨɦ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ� ��� �������� ɛɨɥɶɧɵɯ�� ɪɟɰɢɞɢɜɵ�
ɫ� ɞɢɫɫɟɦɢɧɚɰɢɟɣ� ɷɯɢɧɨɤɨɤɤɨɡɚ� ɩɟɱɟɧɢ� ɜɵɹɜɥɟɧɵ� ɭ� ��� ��������
ɛɨɥɶɧɵɯ�� ɋɪɟɞɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɦɭɠɱɢɧɵ� ɫɨɫɬɚɜɢɥɢ� ��� ���������
ɚ�ɠɟɧɳɢɧɵ� ±� ��� �������� ɛɨɥɶɧɵɯ��ȼɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ɜɚɪɶɢɪɨɜɚɥ� ɨɬ�
��� ɞɨ� ��� ɥɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɧɚɥɢɱɢɢ� ɪɟɰɢɞɢɜɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɧɚ�
ɍɁɂ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ� ɨɩɪɟɞɟɥɹɥɢ� ɪɨɜɧɵɣ� ɤɨɧɬɭɪ�� ɝɢɩɨɷɯɨɝɟɧɧɨɟ�
ɨɛɪɚɡɨɜɚɧɢɟ�� ɝɢɩɨɷɯɨɝɟɧɧɵɣ� ɨɛɨɞɨɤ�� ɫɢɦɩɬɨɦ� ɡɚɞɧɟɝɨ� ɭɫɢɥɟɧɢɹ��
ɞɜɭɯɤɨɧɬɭɪɧɨɫɬɶ� ɫɬɟɧɤɢ� ɢ� ɠɢɞɤɨɫɬɧɵɟ�� ɨɤɪɭɝɥɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ�
ɜɧɭɬɪɢ� ɩɨɥɨɫɬɢ� �ɞɨɱɟɪɧɢɟ� ɤɢɫɬɵ��� ɂɧɨɝɞɚ� ɷɯɢɧɨɤɨɤɤɨɜɵɟ� ɤɢɫɬɵ�
ɜɢɡɭɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɜ� ɜɢɞɟ� ɞɜɨɣɧɵɯ� ɷɯɨɝɟɧɧɵɯ� ɥɢɧɢɣ�� ɪɚɡɞɟɥɟɧɧɵɯ�
ɝɢɩɨɷɯɨɝɟɧɧɵɦ�ɫɥɨɟɦ�ɫ�ɩɟɪɟɝɨɪɨɞɤɚɦɢ��ɢɥɢ�ɤɢɫɬɵ�ɜ�ɜɢɞɟ�ɫɤɨɩɥɟɧɢɹ�
ɠɢɞɤɨɫɬɢ� ɫ� ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ� ɫɟɩɬɚɦɢ�� ɧɚɩɨɦɢɧɚɸɳɢɦɢ� ɩɱɟɥɢɧɵɟ�
ɫɨɬɵ�� Ⱦɨɱɟɪɧɢɟ� ɷɯɢɧɨɤɨɤɤɨɜɵɟ� ɤɢɫɬɵ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɦɧɨɠɟɫɬɜɨɦ�
ɜɧɭɬɪɢɩɨɥɨɫɬɧɵɯ� ɝɢɩɨɷɯɨɝɟɧɧɵɯ� ɜɤɥɸɱɟɧɢɣ�� ɨɤɪɭɝɥɨɣ� ɮɨɪɦɵ�� ɫ�
ɱɟɬɤɢɦ� ɤɨɧɬɭɪɨɦ� ɫɬɪɨɟɧɢɹ� ɫɬɟɧɤɢ�� ɩɨɜɬɨɪɹɸɳɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɫɬɪɨɟɧɢɹ�ɫɬɟɧɨɤ�ɦɚɬɟɪɢɧɫɤɨɣ�ɤɢɫɬɵ��ȼ�ɫɥɭɱɚɹɯ�ɜɨɜɥɟɱɟɧɢɹ�ɤɪɭɩɧɵɯ�
ɫɨɫɭɞɢɫɬɵɯ� ɫɬɪɭɤɬɭɪ� ɦɟɬɨɞ� ɞɨɩɥɟɪɨɝɪɚɮɢɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɚɥ�
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ�ɢɡɨɛɪɚɠɟɧɢɣ��ɝɞɟ�ɨɬɦɟɱɚɥɨɫɶ�ɨɬɫɭɬɫɬɜɢɟ�ɫɨɫɭɞɢɫɬɨɣ�
ɚɪɯɢɬɟɤɬɨɧɢɤɢ��ɉɪɢ�ɪɚɡɜɢɬɢɢ�ɧɚɝɧɨɢɬɟɥɶɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɢ�ɪɚɡɪɭɲɟɧɢɢ�
ɟɟ� ɨɛɨɥɨɱɟɤ� ɷɯɢɧɨɤɨɤɤɨɜɵɟ� ɤɢɫɬɵ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɧɟɪɨɜɧɵɦ�
ɤɨɧɬɭɪɨɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɭɩɥɨɬɧɟɧɢɟɦ� ɟɟ� ɫɬɟɧɨɤ� ɭ� ��� ɛɨɥɶɧɵɯ��
Ɇɧɨɠɟɫɬɜɟɧɧɚɹ�ɮɨɪɦɚ� ɩɨɪɚɠɟɧɢɹ� ɪɚɡɧɵɯ� ɫɟɝɦɟɧɬɨɜ� ɨɬɦɟɱɟɧɚ� ɜ� ���
�������� ɫɥɭɱɚɹɯ�� ɩɪɢ� ɷɬɨɦ� ɤɨɥɢɱɟɫɬɜɨ� ɤɢɫɬ� ɜɚɪɶɢɪɨɜɚɥɨ� ɨɬ� ��ɯ� ɞɨ�
��ɦɢ�ɤɢɫɬ�ɜ�ɪɚɡɧɵɯ�ɫɟɝɦɟɧɬɚɯ�ɩɟɱɟɧɢ��ɩɨɪɚɠɟɧɢɟ�ɨɞɧɨɝɨ�ɫɟɝɦɟɧɬɚ�±�ɜ�
�����������ɫɥɭɱɚɹɯ��ɉɪɢ�ɞɢɫɫɟɦɢɧɢɪɨɜɚɧɧɵɯ�ɮɨɪɦɚɯ�ɢɡ����ɩɚɰɢɟɧɬɨɜ�
ɭ����ɧɚɥɢɱɢɟ�ɤɢɫɬɵ�ɧɚ�ɨɪɝɚɧɚɯ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɩɪɨɹɜɥɹɥɨɫɶ�ɬɟɦɢ�
ɠɟ�ɩɪɢɡɧɚɤɚɦɢ��ɭ���±�ɫ�ɩɪɢɡɧɚɤɚɦɢ�ɨɬɫɥɨɟɧɢɹ�ɯɢɬɢɧɨɜɨɣ�ɨɛɨɥɨɱɤɢ��
ɤɚɤ� ɝɢɩɨɷɯɨɝɟɧɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɫ� ɮɪɚɝɦɟɧɬɚɪɧɨ� ɞɜɨɣɧɵɦ� ɤɨɧɬɭɪɨɦ�
ɫɬɪɨɟɧɢɹ�ɫɬɟɧɤɢ��ɧɟɨɞɧɨɪɨɞɧɵɦ�ɫɨɞɟɪɠɢɦɵɦ�ɢ�ɜɧɭɬɪɢɩɪɨɫɜɟɬɧɵɦɢ�
ɥɢɧɟɣɧɵɦɢ� ɫɬɪɭɤɬɭɪɚɦɢ�� ɍ� �� ɛɨɥɶɧɵɯ� ɧɚɛɥɸɞɚɥɢ� ɨɛɵɡɜɟɫɬɜɥɟɧɢɟ�
ɮɢɛɪɨɡɧɨɣ�ɤɚɩɫɭɥɵ�ɤɢɫɬɵ��ɡɚ�ɤɨɬɨɪɨɣ�ɷɥɟɦɟɧɬɵ�ɤɢɫɬɵ�ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɟ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɥɢɫɶ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɭɫɥɨɜɢɹɯ�
ɜɵɫɨɤɨɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɷɯɢɧɨɤɨɤɤɨɡɨɦ� ɪɟɡɭɥɶɬɚɬɵ�ɍɁɂ�
ɢɦɟɸɬ� ɛɨɥɶɲɟɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɢ� ɩɨɡɜɨɥɹɸɬ� ɨɩɪɟɞɟɥɢɬɶ�
ɥɨɤɚɥɢɡɚɰɢɸ�ɢ�ɪɚɡɦɟɪɵ�ɷɯɢɧɨɤɨɤɤɨɜɨɣ�ɤɢɫɬɵ�ɜ�ɩɟɱɟɧɢ�ɢ�ɧɚ�ɨɪɝɚɧɚɯ�
ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɜɵɹɜɢɬɶ� ɧɚɥɢɱɢɟ� ɢ� ɯɚɪɚɤɬɟɪ� ɨɫɥɨɠɧɟɧɢɣ��
ɉɪɢɦɟɧɟɧɢɟ� ɞɨɩɥɟɪɨɜɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɜɵɲɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɍɁɂ�
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$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ�� 8]EHNLVWDQ� LV� RQH� RI� WKH� HQGHPLF� IRFL� RI� HFKLQRFRFFRVLV�
FKURQLFDOO\�ÀRZLQJ�SDUDVLWLF�GLVHDVH�ZKRVH�IUHTXHQF\�WHQGV�WR�VXVWDLQDEOH�
JURZWK��)LQGLQJ�ZD\V�WR�LPSURYH�WKH�PHWKRGV�RI�VXUJLFDO�WUHDWPHQW�RI�WKLV�
GLVHDVH�DUH�YHU\�LPSRUWDQW�VFLHQWL¿F�DQG�SUDFWLFDO�SUREOHP�RI�KHDOWK��$LP��
([SORUH� WKH� SRVVLELOLWLHV� RI� XOWUDVRXQG� LQ� UHFXUUHQW� DQG�PHWDVWDWLF� OLYHU�
HFKLQRFRFFRVLV��0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\� LV� EDVHG� RQ� DQDO\VLV�
RI�H[SHULHQFH�LQ�WUHDWLQJ�����SDWLHQWV�ZLWK�KHSDWLF�HFKLQRFRFFRVLV��IRU�WKH�
SHULRG������WR������DW�WKH�'HSDUWPHQW�RI�6XUJLFDO�'LVHDVHV�$QG*RV0,��
6XEMHFWHG� WR� D� WKRURXJK� DQDO\VLV� RI� ���� SDWLHQWV� ZLWK� UHFXUUHQW� DQG�
PHWDVWDWLF�KHSDWLF�HFKLQRFRFFRVLV��&(���5HFXUUHQW�HFKLQRFRFFRVLV�RSHUDWHG�
��� ��������SDWLHQWV�ZLWK� UHFXUUHQW�KHSDWLF�HFKLQRFRFFRVLV�GLVVLPLQDWLRQ�
GHWHFWHG� LQ� ��� �������� SDWLHQWV�� $PRQJ� WKH� VXUYH\HG�� ��� ZHUH� PDOH�
�������� DQG�ZRPHQ� ±� ��� �������� SDWLHQWV��7KH� DJH� RI� SDWLHQWV� UDQJHG�
IURP����WR����\HDUV��5HVXOWV��8OWUDVRXQG�SUHVHQFH�RI�GLVHDVH�UHFXUUHQFH�
ZHUH�VLJQL¿FDQWO\�PRUH�GHWHUPLQHG�VPRRWK�FRQWRXU�K\SRHFKRLF�HGXFDWLRQ��
K\SRHFKRLF�ULP�V\PSWRP�DGMXVWDEOH�JDLQ��GRXEOH�ZDOO�DQG�ÀXLG��URXQGHG�
HGXFDWLRQ� ZLWKLQ� WKH� FDYLW\� �GDXJKWHU� F\VWV��� 6RPHWLPHV� K\GDWLG� F\VWV�
ZHUH� YLVXDOL]HG� LQ� WKH� IRUP� RI� GRXEOH� HKRJHQQQ\K� OLQHV� VHSDUDWHG� E\�
D�K\SRHFKRLF� OD\HU�SDUWLWLRQV�� RU� F\VW�ÀXLG� DFFXPXODWLRQ� LQ� WKH� IRUP�RI�
PXOWLSOH�VHSWD��UHVHPEOLQJ�D�KRQH\FRPE��'DXJKWHU�F\VW�SUHVHQWHG�D�YDULHW\�
RI�LQWUDFDYLWDU\�K\SRHFKRLF�LQFOXVLRQV��URXQGHG��ZLWK�D�FOHDU�RXWOLQH�RI�WKH�
VWUXFWXUH�ZDOOV�� HFKRLQJ� WKH� FKDUDFWHULVWLFV� RI� WKH� VWUXFWXUH� RI� WKH�ZDOOV�

RI� WKH�SDUHQW�F\VW�� ,Q�FDVHV� LQYROYLQJ�PDMRU�YDVFXODU� VWUXFWXUHV�'RSSOHU�
PHWKRG�VLJQL¿FDQWO\�LQFUHDVHG�LQIRUPDWLRQ�FRQWHQW�RI�LPDJHV��ZKHUH�WKHUH�
ZDV�D�ODFN�RI�YDVFXODU�DUFKLWHFWRQLFV��:LWK�WKH�GHYHORSPHQW�RI�VXSSXUDWLYH�
SURFHVV�DQG�WKH�GHVWUXFWLRQ�RI�LWV�VKHOOV��K\GDWLG�F\VWV�ZHUH�YLVXDOL]HG�URXJK�
FRQWRXU�RI�(GXFDWLRQ�DQG�VHDO�LWV�ZDOOV�LQ����SDWLHQWV��3OXUDO�IRUP�OHVLRQV�
REVHUYHG�LQ�GLIIHUHQW�VHJPHQWV�RI������������FDVHV��WKH�QXPEHU�RI�F\VWV�
UDQJHG�IURP���WR���F\VWV�LQ�GLIIHUHQW�VHJPHQWV�RI�WKH�OLYHU��WKH�GHIHDW�RI�
RQH�VHJPHQW������������FDVHV,Q�FDVHV�LQYROYLQJ�PDMRU�YDVFXODU�VWUXFWXUHV�
'RSSOHU�PHWKRG�VLJQL¿FDQWO\�LQFUHDVHV�WKH�LQIRUPDWLRQ�FRQWHQW�RI�LPDJHV��
ZKHUH�WKHUH�ZDV�D�ODFN�RI�YDVFXODU�DUFKLWHFWRQLFV��:LWK�WKH�GHYHORSPHQW�
RI�VXSSXUDWLYH�SURFHVV�DQG�WKH�GHVWUXFWLRQ�RI�LWV�VKHOOV��K\GDWLG�F\VWV�ZHUH�
YLVXDOL]HG� URXJK�FRQWRXU�RI�(GXFDWLRQ�DQG� VHDO� LWV�ZDOOV� LQ����SDWLHQWV��
3OXUDO� IRUP�OHVLRQV�REVHUYHG� LQ�GLIIHUHQW�VHJPHQWV�RI������������FDVHV��
WKH�QXPEHU�RI�F\VWV�UDQJHG�IURP���WR���F\VWV�LQ�GLIIHUHQW�VHJPHQWV�RI�WKH�
OLYHU�� WKH�GHIHDW�RI�RQH�VHJPHQW������������FDVHV��&RQFOXVLRQ��7KXV�� LQ�
FRQGLWLRQV� RI� KLJK� PRUELGLW\� HFKLQRFRFFRVLV� XOWUDVRXQG� ¿QGLQJV� KDYH�
JUHDWHU�GLDJQRVWLF�YDOXH��DQG�DOORZ�XV�WR�GHWHUPLQH�WKH�ORFDWLRQ�DQG�VL]H�
RI�K\GDWLG�F\VWV�LQ�WKH�OLYHU�DQG�DEGRPLQDO�FDYLW\�WR�LGHQWLI\�WKH�H[LVWHQFH�
DQG� QDWXUH� RI� FRPSOLFDWLRQV�� $SSOLFDWLRQ� RI� 'RSSOHU� XOWUDVRXQG� VWXG\�
UDLVHV�WKH�SRVVLELOLW\�

ȼɕȻɈɊ�ɆȿɌɈȾȺ�ɈɉȿɊȺɐɂɂ�ɉɊɂ�ɈɋɅɈɀɇȿɇɇɕɏ�
ɎɈɊɆȺɏ�əɁȼȿɇɇɈɃ�ȻɈɅȿɁɇɂ�ɀȿɅɍȾɄȺ�ɂ�
ȾȼȿɇȺȾɐȺɌɂɉȿɊɋɌɇɈɃ�ɄɂɒɄɂ�ȼ�ɍɊȽȿɇɌɇɈɃ�
ɏɂɊɍɊȽɂɂ
Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ʉ��Ȼɨɬɢɪɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ȼ�Ʉ��Ɍɭɪɫɭɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɥɟɱɟɧɢɹ� ɩɪɨɛɨɞɧɵɯ�
ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɵɯ� ɹɡɜ� ɨɛɭɫɥɨɜɥɟɧɚ� ɜɵɫɨɤɨɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ�
ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ�� ɱɚɫɬɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜ� ɜɢɞɟ�
ɩɪɨɛɨɞɟɧɢɹ� ɹɡɜɵ�� ɦɧɨɝɨɨɛɪɚɡɢɟɦ� ɥɟɱɟɛɧɨ�ɬɚɤɬɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ��
ɇɟɫɦɨɬɪɹ� ɧɚ� ɞɨɫɬɢɠɟɧɢɹ� ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ��
ɧɚɞɟɹɬɶɫɹ�ɧɚ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɭɦɟɧɶɲɟɧɢɟ�ɱɢɫɥɚ�ɛɨɥɶɧɵɯ�ɫ�ɩɪɨɛɨɞɟɧɢɟɦ�
ɹɡɜɵ�ɩɨɤɚ�ɦɚɥɨ� ɨɫɧɨɜɚɧɢɣ��ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ�ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɬɟɦ�� ɱɬɨ�
ɭ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɱɢɫɥɚ� ɛɨɥɶɧɵɯ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɶɸ� ɩɪɨɛɨɞɟɧɢɟ�
ɹɡɜɵ� ɩɪɨɢɫɯɨɞɢɬ� ɧɚ� ɮɨɧɟ� ɛɟɫɫɢɦɩɬɨɦɧɨɝɨ� ɬɟɱɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɢɥɢ� ɩɪɢ� ɫɬɟɪɬɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɛɨɫɧɨɜɚɬɶ� ɩɟɪɜɢɱɧɭɸ� ɪɟɡɟɤɰɢɸ� ɠɟɥɭɞɤɚ� �Ɋɀ�� ɩɪɢ� ɩɪɨɛɨɞɧɵɯ�
ɹɡɜɚɯ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� �ɉəȾɉɄ�� ɜ� ɭɪɝɟɧɬɧɨɣ� ɯɢɪɭɪɝɢɢ�
ɢ�ɭɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɨɩɟɪɚɰɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɂɚ�ɩɟɪɢɨɞ�ɫ�
�����ɩɨ������ɝ��ɧɚ�ɛɚɡɟ�ɤɚɮɟɞɪɵ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɥɢɧɢɤɢ�ȺɧɞȽɨɫɆɂ�
ɩɨ�ɩɨɜɨɞɭ�ɉȾə�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�����ɛɨɥɶɧɵɯ��ɂɡ�ɧɢɯ�ɦɭɠɱɢɧ�±����
��������ɢ�ɠɟɧɳɢɧ�±�������������Ȼɨɥɶɧɵɟ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɬɪɢ�ɝɪɭɩɩɵ��
ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ɛɨɥɶɧɵɟ�� ɤɨɬɨɪɵɦ� ɜɵɩɨɥɧɟɧɨ� ɭɲɢɜɚɧɢɟ�
ɉȾə�� ɜɬɨɪɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ɛɨɥɶɧɵɟ�� ɤɨɬɨɪɵɦ� ɩɪɨɢɡɜɟɞɟɧɨ�
ɢɫɫɟɱɟɧɢɟ� ɉə� ɫ� ɩɢɥɨɪɨɞɢɥɹɬɚɰɢɟɣ� �ɉȾ�� ɢ� ɞɭɨɞɟɧɨɩɥɚɫɬɢɤɨɣ�
�Ⱦɉ��� Ɍɪɟɬɶɸ� �ɨɫɧɨɜɧɭɸ�� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ɛɨɥɶɧɵɟ�� ɤɨɬɨɪɵɦ�
ɩɪɨɢɡɜɟɞɟɧɚ� Ɋɀ� ɫ� ɉȾə� ɢ� ɧɚɥɨɠɟɧ� ɝɚɫɬɪɨɞɭɨɞɟɧɨɚɧɚɫɬɨɦɨɡ� �ȽȾȺ��
ɩɨ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ� ɦɟɬɨɞɢɤɟ� ɤɥɢɧɢɤɢ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ��
ɱɬɨ� ɩɪɨɫɬɨɟ� ɭɲɢɜɚɧɢɟ� ɢɥɢ� ɢɫɫɟɱɟɧɢɟ� ɩɟɪɮɨɪɚɰɢɨɧɧɨɝɨ� ɨɬɜɟɪɫɬɢɹ�
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɩɪɢ� ɫɥɟɞɭɸɳɢɯ� ɭɫɥɨɜɢɹɯ�� ɜɪɟɦɹ� ɫ� ɦɨɦɟɧɬɚ�
ɩɟɪɮɨɪɚɰɢɢ� ±� ɛɨɥɶɲɟ� ��� ɱɚɫɨɜ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɝɧɨɣɧɨɝɨ� ɩɟɪɢɬɨɧɢɬɚ��
ɩɚɰɢɟɧɬɵ�±�ɥɢɰɚ�ɫɬɚɪɲɟ����ɥɟɬ��ɧɚɥɢɱɢɟ�ɜɵɪɚɠɟɧɧɨɣ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�
ɩɚɬɨɥɨɝɢɢ�� ɡɚɬɪɭɞɧɹɸɳɟɣ� ɩɨɥɧɨɰɟɧɧɨ� ɩɨɞɝɨɬɨɜɢɬɶ� ɛɨɥɶɧɨɝɨ� ɡɚ�
ɤɨɪɨɬɤɢɣ� ɩɟɪɢɨɞ�� ɂɡ� ��� ɛɨɥɶɧɨɝɨ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ��� ��������
ɛɨɥɶɧɵɦ� ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɡɚɤɨɧɱɟɧɨ� Ɋɀ� ɜɦɟɫɬɟ� ɫ�
ɩɪɨɛɨɞɧɨɣ�ɹɡɜɨɣ�ȾɉɄ�ɢ�ɧɚɥɨɠɟɧɢɟɦ�ȽȾȺ�ɩɨ�Ƚɚɛɟɪɟɪɭ��ɭ�������������
ɛɨɥɶɧɵɯ� ±� ɧɚɥɨɠɟɧɢɟɦ� ȽȾȺ� ɩɨ� Ƚɚɛɟɪɟɪɭ±Ɏɢɧɧɟɸ� ɢ� ɭ� �� �������
ɛɨɥɶɧɵɯ�±�ɨɩɟɪɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�ɡɚɤɨɧɱɟɧɨ�Ɋɀ�ɜɦɟɫɬɟ�ɫ�ɉȾə�
ɢ� ɧɚɥɨɠɟɧɢɟɦ� ȽɗȺ� ɩɨ� Ƚɨɮɦɟɣɫɬɟɪɟɪɭ±Ɏɢɧɫɬɟɪɟɪɭ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɢɡ� ��� ɛɨɥɶɧɵɯ� ɨɬɞɚɥɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɭɞɚɥɨɫɶ�
ɢɫɫɥɟɞɨɜɚɬɶ�ɭ�������������ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�ɢɡ����±�ɭ�������������ɚ�ɜ�
ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɨɬɞɚɥɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɭɞɚɥɨɫɶ�ɢɫɫɥɟɞɨɜɚɬɶ�ɢɡ����±�ɭ�
������������ɢɡ�ɧɢɯ����ɫɥɭɱɚɟɜ�ɫ�Ɋɀ�ɩɨ�Ȼɢɥɶɪɨɬ�,�ɢ�ɜ���ɫɥɭɱɚɹɯ�±�Ɋɀ�ɩɨ�
ɦɟɬɨɞɭ� Ȼɢɥɶɪɨɬ�,,�� ɉɪɢ� ɤɥɢɧɢɤɨ�ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɛɨɥɶɧɵɯ�� ɤɨɬɨɪɵɦ� ɩɪɨɢɡɜɟɞɟɧɚ� ɩɟɪɜɢɱɧɚɹ� Ɋɀ� �ɨɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ���
ɧɚɪɭɲɟɧɢɟ� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ� ɮɭɧɤɰɢɢ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�
ɬɪɚɤɬɚ� ɧɟ� ɜɵɹɜɥɟɧɨ�� ɉɪɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɛɨɥɶɧɵɯ�
ɩɟɪɜɨɣ� ɢ� ɜɬɨɪɨɣ� ɝɪɭɩɩ� ɱɟɪɟɡ� �±��� ɦɟɫ� ɧɚɛɥɸɞɚɥɚɫɶ� ɜɵɪɚɠɟɧɧɚɹ�
ɹɡɜɟɧɧɨ�ɪɭɛɰɨɜɚɹ� ɞɟɮɨɪɦɚɰɢɹ� ɥɭɤɨɜɢɰɵ� ȾɉɄ�� ɱɬɨ� ɫɨɜɩɚɞɚɥɨ� ɫ�
ɤɥɢɧɢɤɨɣ� əȻȾɉɄ�� ɍ� ɛɨɥɶɧɵɯ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɪɟɰɟɞɢɜ� əȻȾɉɄ�
ɧɟ� ɜɵɹɜɥɟɧ�� ɜ� �� ɫɥɭɱɚɹɯ� ɩɪɢ� ɮɢɛɪɨɝɚɫɬɪɨɞɭɨɞɟɧɨɫɤɨɩɢɢ� ɜɵɹɜɥɟɧɚ�
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ɤɚɪɬɢɧɚ�� ɯɚɪɚɤɬɟɪɧɚɹ� ɞɥɹ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɬɢɩɚ�
ɚɧɚɫɬɨɦɨɡɢɬɚ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɪɟɡɭɥɶɬɚɬɵ�ɩɟɪɜɢɱɧɨɣ�Ɋɀ�ɩɨ�
ɦɟɬɨɞɭ�ɤɥɢɧɢɤɢ�ɩɨɡɜɨɥɹɸɬ�ɫɱɢɬɚɬɶ�ɩɪɢɦɟɧɟɧɧɭɸ�ɦɟɬɨɞɢɤɭ�ɧɚɢɛɨɥɟɟ�
ɨɛɨɫɧɨɜɚɧɧɨɣ� ɢ� ɞɚɸɬ� ɨɫɧɨɜɚɧɢɟ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɞɚɧɧɵɣ� ɦɟɬɨɞ�
ɨɩɟɪɚɰɢɢ�ɢ�ɬɚɤɬɢɤɭ�ɥɟɱɟɧɢɹ�ɜ�ɭɪɝɟɧɬɧɨɣ�ɯɢɪɭɪɝɢɢ�

6(/(&7,1*�$�0(7+2'�2)�23(5$7,21�,1�&203/,&$7('�
)2506�*$675,&�8/&(5�$1'�'82'(1$/�8/&(5�,1�
85*(17�685*(5<
0�)��1LVKDQRY��$�.��%RWLURY��$�=��2WDNX]L\HY��%�.��7XUVXQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��7KH�XUJHQF\�RI� WKH� WUHDWPHQW�RI�SHUIRUDWHG�JDVWURGXRGHQDO�
XOFHUV� UHDVRQ� WKH� KLJK� LQFLGHQFH� RI� SHSWLF� XOFHU� GLVHDVH�� D� FRPPRQ�
FRPSOLFDWLRQ�RI�WKH�GLVHDVH�LQ�WKH�IRUP�RI�SHUIRUDWLRQ�RI�XOFHU�WUHDWPHQW�
DQG�YDULHW\�RI�WDFWLFDO�XQLWV��'HVSLWH�DGYDQFHV�SKDUPDFRWKHUDS\�RI�SHSWLF�
XOFHU�GLVHDVH��KRSH�IRU�D�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�SDWLHQWV�ZLWK�
XOFHU�SHUIRUDWLRQ�WKHUH�LV�OLWWOH�UHDVRQ��7KLV�LV�SULPDULO\�GXH�WR�WKH�IDFW�WKDW�
D�VLJQL¿FDQW�QXPEHU�RI�SDWLHQWV�ZLWK�SHSWLF�XOFHU�XOFHU�SHUIRUDWLRQ�RFFXUV�
DJDLQVW�DV\PSWRPDWLF�GLVHDVH�RU�HUDVHG�FOLQLFDO�SLFWXUH��$LP��6XEVWDQWLDWH�
WKH� SULPDU\� UHVHFWLRQ� RI� WKH� VWRPDFK� �56�� ZLWK� D� SHUIRUDWHG� GXRGHQDO�
XOFHUV� �3'8�� LQ� HPHUJHQF\� VXUJHU\� DQG� LPSURYH� WKH� UHVXOWV� RI� VXUJHU\��
0DWHULDOV�DQG�PHWKRGV��2YHU�WKH�SHULRG������WR������DW�WKH�'HSDUWPHQW�RI�
6XUJLFDO�&OLQLF�$QG*RV0,�DERXW�3'8�RSHUDWHG�RQ�����SDWLHQWV��2I�WKHVH�
PHQ�±������������ZRPHQ�DQG�±�������������7KH�SDWLHQWV�ZHUH�GLYLGHG�
LQWR� WKUHH� JURXSV��7KH� ¿UVW� JURXS� FRQVLVWHG� RI� SDWLHQWV�ZKR� XQGHUZHQW�
VXWXULQJ�3'8�� WKH�VHFRQG�JURXS�FRQVLVWHG�RI�SDWLHQWV� LQ�ZKRP�H[FLVLRQ�
ZLWK� 38� SLORURGLO\DWDWVLH\� �3'�� DQG� GXRGHQRSODVW\� �'3��� 7KLUG� �VWXG\�
JURXS��FRQVLVWHG�RI�SDWLHQWV�ZKR�SHUIRUPHG�ZLWK�5-�3'8�DQG�DSSO\LQJ�
JDVWURGXRGHQRDQDVWRPR]D� �*'6�� DW� DQ� DGYDQFHG� WHFKQLTXH� FOLQLFV�� ,W�
VKRXOG�EH�QRWHG�WKDW�D�VLPSOH�H[FLVLRQ�RU�VXWXULQJ�SHUIRUDWLRQ�FDUULHG�RXW�
XQGHU� WKH� IROORZLQJ�FRQGLWLRQV�� WKH� WLPH� IURP�SHUIRUDWLRQ�PRUH� WKDQ����
KRXUV�ZLWK�WKH�GHYHORSPHQW�RI�SXUXOHQW�SHULWRQLWLV��SDWLHQWV�ROGHU�WKDQ����
\HDUV��DQG�WKH�SUHVHQFH�RI�VHYHUH�FRPRUELGLWLHV�KDPSHU�IXOO�WR�SUHSDUH�WKH�
SDWLHQW�IRU�D�VKRUW�SHULRG��2I����SDWLHQWV�RI�WKH�PDLQ�JURXS�������������
SDWLHQWV�FRPSOHWHG�5-�RSHUDWLYH�LQWHUYHQWLRQ�ZLWK�D�SHUIRUDWHG�XOFHU�DQG�
GXRGHQDO�RYHUOD\�*'6V�RQ�*DEHUHUX��������������SDWLHQWV�RYHUOD\�*'6V�
RQ�*DEHUHUX�±�)LQQH\�DQG����������SDWLHQWV�FRPSOHWHG�VXUJHU\�5-�ZLWK�
WKH�'3-�DQG�WKH�LPSRVLWLRQ�E\�*($�*RIPH\VWHUHUX�±�)LQVWHUHU��5HVXOWV��
,Q�WKH�¿UVW�JURXS�RI�ORQJ�WHUP�UHVXOWV�ZH�ZHUH�DEOH�WR�VWXG\�RI����SDWLHQWV�
��� �������� LQ� WKH� VHFRQG�JURXS�RI����DQG���� ��������DQG� LQ� WKH� VWXG\�
JURXS�ZDV�DEOH�WR�H[SORUH�WKH�ORQJ�WHUP�UHVXOWV�RI����SDWLHQWV��������������
LQFOXGLQJ� ��� FDVHV�ZLWK�%LOOURWK�5-�,� DQG� �� FDVHV�*&�PHWKRG�%LOOURWK�
,,��:KHQ� FOLQLFDO� DQG� UDGLRORJLFDO� VWXG\� RI� SDWLHQWV�ZKR� SHUIRUPHG� WKH�
SULPDU\� *&� �PDLQ� JURXS�� YLRODWLRQ� RI� WKH� PRWRU�HYDFXDWLRQ� IXQFWLRQ�
RI� WKH� JDVWURLQWHVWLQDO� WUDFW� LV� QRW� UHYHDOHG�� (QGRVFRSLF� H[DPLQDWLRQ� RI�
SDWLHQWV�¿UVW� DQG� VHFRQG�JURXSV�RI� �±���PRQWKV�� WKHUH� LV� D� SURQRXQFHG�
XOFHUDWLYH� VFDU� GHIRUPDWLRQ�EXOEV�.'3��ZKLFK� FRLQFLGHV�ZLWK� WKH� FOLQLF�
38'��3DWLHQWV�RI�WKH�PDLQ�JURXS�RI�'8�UHODSVH�KDYH�EHHQ�LGHQWL¿HG��LQ���
FDVHV�UHYHDOHG�¿EURJDVWURGXRGHQRVNRSLL�SDWWHUQ�LV�W\SLFDO�IRU�WKH�W\SH�RI�
LQÀDPPDWLRQ�±�DQDVWRPRVLWLV��&RQFOXVLRQ��7KXV��WKH�SULPDU\�*&�PHWKRG�
FOLQLFV�VXJJHVW�DSSOLFDWLRQ�RI�WKH�WHFKQLTXH�DQG�JLYHV�WKH�PRVW�UHDVRQDEOH�
JURXQGV�WR�UHFRPPHQG�WKLV�PHWKRG�RI�RSHUDWLRQ�DQG�WDFWLFV�RI�WUHDWPHQW�
LQ�HPHUJHQF\�VXUJHU\�

ȾɂȺȽɇɈɋɌɂɑȿɋɄȺə�ɐȿɇɇɈɋɌɖ�ɌɈɇɄɈɂȽɈɅɖɇɈɃ�
ȺɋɉɂɊȺɐɂɈɇɇɈɃ�ȻɂɈɉɋɂɂ�ɉɈȾ�ɄɈɇɌɊɈɅȿɆ�
ɍɁɂ�ɉɊɂ�ɈɑȺȽɈȼɕɏ�ɁȺȻɈɅȿȼȺɇɂəɏ�ɉȿɑȿɇɂ�ɂ�
ɉɈȾɀȿɅɍȾɈɑɇɈɃ�ɀȿɅȿɁɕ
Ɉ�Ⱥ��ɋɬɚɬɢɜɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɋ�ȼ��ȼɟɪɬɹɧɤɢɧ
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɨɱɚɝɨɜɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ�
ɩɟɱɟɧɢ� ɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɚɤɬɭɚɥɶɧɭɸ�
ɩɪɨɛɥɟɦɭ� ɫɨɜɪɟɦɟɧɧɨɣ� ɯɢɪɭɪɝɢɢ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɧɟɨɛɯɨɞɢɦ� ɚɧɚɥɢɡ�
ɧɚɢɦɟɧɟɟ� ɢɧɜɚɡɢɜɧɨɝɨ� ɦɟɬɨɞɚ� ɩɨɥɭɱɟɧɢɹ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ�
ɡɚɤɥɸɱɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ�
ɰɟɧɧɨɫɬɶ� ɬɨɧɤɨɢɝɨɥɶɧɨɣ� ɚɫɩɢɪɚɰɢɨɧɧɨɣ� ɛɢɨɩɫɢɢ� �ɌȺȻ�� ɨɱɚɝɨɜɵɯ�
ɨɛɪɚɡɨɜɚɧɢɣ�ɩɟɱɟɧɢ�ɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɋ� ����� ɩɨ� ����� ɝ�� ɜ� Ʉɥɢɧɢɤɟ� ɮɚɤɭɥɶɬɟɬɫɤɨɣ� ɯɢɪɭɪɝɢɢ� ɢ� ɨɧɤɨɥɨɝɢɢ�
ɢɦ�� ɋ�Ɋ�� Ɇɢɪɨɬɜɨɪɰɟɜɚ� ɧɚɯɨɞɢɥɢɫɶ� ��� ɩɚɰɢɟɧɬɚ� ɫ� ɨɛɴɟɦɧɵɦɢ�
ɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɩɟɱɟɧɢ� ���� ɦɭɠɱɢɧ� ±� ����� ��� ɠɟɧɳɢɧ� ±� ����� ɜ�

ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɝɨɞɚ�ɢ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɱɚɝɨɜɵɦɢ�ɨɛɪɚɡɨɜɚɧɢɹɦɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ����ɦɭɠɱɢɧ�±��������ɠɟɧɳɢɧ�±������ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ����ɞɨ����ɥɟɬ��ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɜɫɟɦ�ɛɨɥɶɧɵɦ�ɛɵɥɨ�
ɜɵɩɨɥɧɟɧɨ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� �ɍɁɂ��� ɤɨɬɨɪɨɟ� ɭ� ���
ɩɚɰɢɟɧɬɨɜ�ɞɨɩɨɥɧɹɥɨɫɶ�ɦɚɝɧɢɬɧɨ�ɪɟɡɨɧɚɧɫɧɨɣ�ɬɨɦɨɝɪɚɮɢɟɣ� �ɆɊɌ���
ɭ� �� ±� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɟɣ� �ɄɌ��� ɭ� �� ±� ɄɌ� ɢ� ɆɊɌ�� Ⱦɚɥɟɟ�
ɩɪɨɜɨɞɢɥɚɫɶ� ɌȺȻ� ɨɛɪɚɡɨɜɚɧɢɣ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɍɁɂ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɭɧɤɬɚɬɨɜ� ɨɛɪɚɡɨɜɚɧɢɣ� ɩɟɱɟɧɢ�
���ɩɚɰɢɟɧɬɨɜ�ɜ��� ������ɫɥɭɱɚɹɯ�ɩɨɥɭɱɟɧɵ�ɤɥɟɬɤɢ�ɩɟɪɜɢɱɧɨɝɨ�ɪɚɤɚ��
ɜ���� ������±�ɦɟɬɚɫɬɚɬɢɱɟɫɤɨɝɨ��ɜ��� �����ɫɥɭɱɚɹɯ�±�ɷɪɢɬɪɨɰɢɬɵ��ɜ���
������±�ɝɟɩɚɬɨɰɢɬɵ��ɮɢɛɪɨɰɢɬɵ��ȼ���������ɫɥɭɱɚɹɯ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ�
ɩɨɢɫɤ� ɛɵɥ� ɡɚɜɟɪɲɟɧ� ɩɨɫɥɟ� ɌȺȻ�� ��� ������ ɩɚɰɢɟɧɬɚɦ� ɜɵɩɨɥɧɹɥɢɫɶ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ� ɥɚɩɚɪɨɫɤɨɩɢɢ� ɢ� ɥɚɩɚɪɨɬɨɦɢɢ�� �� ������ ±�
ɪɚɞɢɤɚɥɶɧɵɟ� ɨɩɟɪɚɰɢɢ�� ��� ������ ɛɨɥɶɧɵɦ� ɩɨɫɥɟ� ɌȺȻ� ɩɨɫɬɚɜɥɟɧ�
ɞɢɚɝɧɨɡ�©ɪɚɤª��ȼ���������ɫɥɭɱɚɹɯ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɤɥɟɬɨɤ�ɩɪɢ�ɌȺȻ�
ɧɟ�ɩɨɥɭɱɢɥɢ��ɨɞɧɚɤɨ�ɩɪɢ�ɩɨɫɥɟɞɭɸɳɟɦ�ɨɩɟɪɚɬɢɜɧɨɦ�ɜɦɟɲɚɬɟɥɶɫɬɜɟ�
ɰɢɬɨɥɨɝɢɱɟɫɤɢ� ɛɵɥ� ɨɛɧɚɪɭɠɟɧ� ɪɚɤ�� ɍ� �� ������ ɩɚɰɢɟɧɬɨɜ� ɤɥɟɬɨɤ�
ɪɚɤɚ� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ�� ɍ� ��� ������ ɛɨɥɶɧɵɯ� ɨɤɨɧɱɚɬɟɥɶɧɵɣ� ɞɢɚɝɧɨɡ�
ɫɨɜɩɚɞɚɟɬ� ɫ� ɞɚɧɧɵɦɢ�� ɩɨɥɭɱɟɧɧɵɦɢ� ɩɪɢ� ɌȺȻ�� ɭ� �� ����� ±� ɞɢɚɝɧɨɡ�
ɩɨɫɬɚɜɥɟɧ� ɩɨɫɥɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭ� ���
������ ɩɚɰɢɟɧɬɨɜ� ɜɵɹɜɥɟɧɵ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ��
ɭ� �� ������ ±� ɯɪɨɧɢɱɟɫɤɢɣ� ɝɟɩɚɬɢɬ� ɢ� ɨɱɚɝɨɜɵɣ� ɮɢɛɪɨɡ� ɩɟɱɟɧɢ��
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɦɟɬɨɞɚ� ±� ����� ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ±� ������ ɨɛɳɚɹ�
ɬɨɱɧɨɫɬɶ� ±� ����� ��� ɛɨɥɶɧɵɦ� ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�
ɠɟɥɟɡɵ�ɜɵɩɨɥɧɟɧɨ����ɌȺȻ��ɉɨɜɬɨɪɧɚɹ�ɛɢɨɩɫɢɹ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɜ���
ɫɥɭɱɚɹɯ��ɤɨɝɞɚ�ɧɟ�ɛɵɥɨ�ɭɜɟɪɟɧɧɨɫɬɢ�ɜ�ɬɨɱɧɨɦ�ɩɨɩɚɞɚɧɢɢ�ɜ�ɨɛɴɟɦɧɨɟ�
ɨɛɪɚɡɨɜɚɧɢɟ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ��
������ ɫɥɭɱɚɹɯ� ɩɨɥɭɱɢɥɢ� ɤɥɟɬɤɢ� ɪɚɤɚ�� ɜ� �� ����� ɫɥɭɱɚɟ� ±� ɤɪɨɜɶ�� ɜ� ��
������ ±� ɠɟɥɟɡɢɫɬɵɣ� ɷɩɢɬɟɥɢɣ�� ɩɪɢ� �� ɌȺȻ� ����� ɦɚɬɟɪɢɚɥ� ɩɨɥɭɱɟɧ�
ɧɟ�ɛɵɥ����ɩɚɰɢɟɧɬɨɜ�������ɩɨɫɥɟ�ɌȺȻ�ɜɵɩɢɫɚɧɵ�ɫ�ɩɨɞɬɜɟɪɠɞɟɧɧɵɦ�
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ� ɞɢɚɝɧɨɡɨɦ�� �� ɛɨɥɶɧɵɦ� ������ ɜɵɩɨɥɧɟɧɵ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ� ɥɚɩɚɪɨɬɨɦɢɢ�ɢɥɢ� ɥɚɩɚɪɨɫɤɨɩɢɢ�� �� ɛɨɥɶɧɵɦ� ������
±�ɩɚɥɥɢɚɬɢɜɧɵɟ�ɨɩɟɪɚɰɢɢ��Ɋɚɞɢɤɚɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɫɞɟɥɚɧɨ�ɧɟ�ɛɵɥɨ��
��������ɛɨɥɶɧɵɦ�ɞɢɚɝɧɨɡ�©ɪɚɤª�ɩɨɫɬɚɜɥɟɧ�ɩɨɫɥɟ�ɩɟɪɜɨɣ�ɩɭɧɤɰɢɢ��ɭ�
��������±�ɤɥɟɬɤɢ�ɪɚɤɚ�ɧɚɣɞɟɧɵ�ɩɨɫɥɟ�ɩɨɜɬɨɪɧɨɣ�ɛɢɨɩɫɢɢ��ȼ���������
ɫɥɭɱɚɹɯ�ɩɪɢ�ɌȺȻ�ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɤɥɟɬɨɤ�ɧɚɣɞɟɧɨ�ɧɟ�ɛɵɥɨ��ɨɞɧɚɤɨ�
ɭ���ɛɨɥɶɧɵɯ�ɩɪɢ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɦ�ɰɢɬɨɥɨɝɢɱɟɫɤɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɨɛɧɚɪɭɠɟɧɵ�ɤɥɟɬɤɢ�ɪɚɤɚ����ɛɨɥɶɧɨɦɭ�ɤɥɢɧɢɱɟɫɤɢ�ɩɨɫɬɚɜɥɟɧ�ɞɢɚɝɧɨɡ�
©ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟª� ɛɟɡ� ɭɬɨɱɧɟɧɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ��
ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ� ɜɟɪɢɮɢɤɚɰɢɢ� ɩɨɥɭɱɢɬɶ� ɧɟ� ɭɞɚɥɨɫɶ�� ɍ� �� ɛɨɥɶɧɵɯ�
������ɤɥɟɬɨɤ�ɪɚɤɚ�ɧɟ�ɨɛɧɚɪɭɠɟɧɨ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭ����ɛɨɥɶɧɵɯ�������
ɡɚɤɥɸɱɟɧɢɟ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɌȺȻ�ɫɨɜɩɚɥɨ�ɫ�ɨɤɨɧɱɚɬɟɥɶɧɵɦ�ɞɢɚɝɧɨɡɨɦ��
ɜ� �� ɫɥɭɱɚɹɯ� ������ ɞɢɚɝɧɨɡ� ɩɨɫɬɚɜɥɟɧ� ɩɨɫɥɟ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɭ���ɛɨɥɶɧɨɝɨ������ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ�
ɜɟɪɢɮɢɤɚɰɢɢ� ɧɟ� ɩɨɥɭɱɟɧɨ�� ɞɢɚɝɧɨɡ� ɩɨɫɬɚɜɥɟɧ� ɤɥɢɧɢɱɟɫɤɢ�� ɂɡ� ���
ɩɚɰɢɟɧɬɨɜ� ɭ� �� ������ ɜɵɹɜɥɟɧɵ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ��
ɭ���ɛɨɥɶɧɵɯ�������±�ɯɪɨɧɢɱɟɫɤɢɣ�ɩɚɧɤɪɟɚɬɢɬ��ɭ��������±�ɚɧɟɜɪɢɡɦɚ�
D�OLHQDOLV�� ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɦɟɬɨɞɚ� ±� ����� ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ±� ������
ɨɛɳɚɹ�ɬɨɱɧɨɫɬɶ�±������ȼɵɜɨɞɵ��ɌȺȻ�ɨɱɚɝɨɜɵɯ�ɨɛɪɚɡɨɜɚɧɢɣ�ɩɟɱɟɧɢ�
ɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɢɦɟɟɬ�ɜɵɫɨɤɭɸ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ�ɰɟɧɧɨɫɬɶ��
ɍ�����ɛɨɥɶɧɵɯ�ɫ�ɨɛɪɚɡɨɜɚɧɢɹɦɢ�ɩɟɱɟɧɢ��ɭ�����±�ɫ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɜɵɩɨɥɧɟɧɢɟ� ɌȺȻ� ɩɨɡɜɨɥɢɥɨ� ɢɡɛɟɠɚɬɶ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɩɨɞ�ɨɛɳɟɣ�ɚɧɟɫɬɟɡɢɟɣ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��6�9��9HUW\DQNLQ
6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\��6DUDWRY��5XVVLD

,QWURGXFWLRQ�� 'LIIHUHQWLDO� GLDJQRVLV� RI� VSDFH�RFFXS\LQJ� OHVLRQV� RI� OLYHU�
DQG�SDQFUHDV�LV�DQ�DFWXDO�SUREOHP�RI�PRGHUQ�VXUJHU\��LQ�FRQQHFWLRQ�ZLWK�
ZKDW� LW� LV� QHFHVVDU\� WR� DQDO\]H� WKH� OHDVW� LQYDVLYH� PHWKRG� RI� REWDLQLQJ�
PRUSKRORJLFDO� ¿QGLQJV��$LP�� 'HWHUPLQDWLRQ� RI� WKH� GLDJQRVWLF� YDOXH� RI�
¿QH�QHHGOH�DVSLUDWLRQ�ELRSV\��)1$%��RI�VSDFH�RFFXS\LQJ�OHVLRQV�RI�OLYHU�
DQG�SDQFUHDV��0DWHULDOV� DQG�PHWKRGV�� ,Q�����±�����\HDUV� DW� WKH�&OLQLF�
RI� )DFXOW\� 6XUJHU\� DQG�2QFRORJ\� Q�D��0LURWYRUWVHY� 6�5�� WKHUH�ZHUH� ���
SDWLHQWV�ZLWK�VSDFH�RFFXS\LQJ�IRUPDWLRQV�RI�WKH�OLYHU�����PHQ�±�����DQG�
���ZRPHQ�±������DJHG����WR����\HDUV�DQG����SDWLHQWV�ZLWK�IRFDO�OHVLRQV�RI�
WKH�SDQFUHDV����PHQ�±��������ZRPHQ�±������DJHG����WR����\HDUV��$OO�WKH�
SDWLHQWV� XQGHUZHQW� XOWUDVRQRJUDSK\�� LQ� ���SDWLHQWV� LW�ZDV� VXSSOHPHQWHG�
E\�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,���LQ���±�E\�FRPSXWHG�WRPRJUDSK\�
�&7���DQG�LQ���±�E\�ERWK�&7�DQG�05,��7KHQ�)1$%�RI�VSDFH�RFFXS\LQJ�
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OHVLRQV�RI� OLYHU�DQG�SDQFUHDV�XQGHU�XOWUDVRXQG�JXLGDQFH�ZDV�SHUIRUPHG��
5HVXOWV��&\WRSDWKRORJLF�H[DPLQDWLRQ�RI� WKH� OLYHU�ELRSV\�PDWHULDOV�RI����
SDWLHQWV�UHYHDOHG�SULPDU\�FDQFHU�FHOOV�LQ���������FDVHV��FHOOV�RI�PHWDVWDWLF�
FDQFHU�LQ�����������UHG�EORRG�FHOOV�±��������DQG�KHSDWRF\WHV��¿EUREODVWV�
LQ� �� ������ FDVHV�� ,Q� �� ������ FDVHV�� GLDJQRVWLF� VHDUFK� ZDV� FRPSOHWHG�
DIWHU� )1$%�� ��� ������ SDWLHQWV� XQGHUZHQW� GLDJQRVWLF� ODSDURVFRS\�
DQG� ODSDURWRP\�� �� ������ ±� UDGLFDO� VXUJHU\�� ,Q� ��� ������ SDWLHQWV� )1$�
GLDJQRVHG�FDQFHU��,Q�WZR�������FDVHV�QR�PDOLJQDQW�FHOOV�DWHU�)1$%�ZHUH�
UHYHDOHG�� KRZHYHU� GXULQJ� WKH� VXEVHTXHQW� VXUJLFDO� LQWHUYHQWLRQ� FDQFHU�
FHOOV� KDYH� EHHQ� F\WRORJLFDOO\� GLDJQRVHG�� ,Q� �� ������ SDWLHQWV� QR� FDQFHU�
FHOOV�KDV�EHHQ�GHWHFWHG��,Q����������SDWLHQWV�WKH�¿QDO�GLDJQRVLV�FRLQFLGHV�
ZLWK�WKH�GDWD�REWDLQHG�E\�)1$%����SDWLHQWV������JRW�WKH�¿QDO�UHVXOW�DIWHU�
GLDJQRVWLF� RSHUDWLRQV�� 7KXV�� ��� ������ SDWLHQWV� KDG� PDOLJQDQW� WXPRUV��
��������±�FKURQLF�KHSDWLWLV�DQG�IRFDO�¿EURVLV�RI� WKH� OLYHU��6HQVLWLYLW\�RI�
WKH�PHWKRG�±������VSHFL¿FLW\�±�����������±�DFFXUDF\�����SDWLHQWV�ZLWK�
SDQFUHDWLF� GLVHDVHV� KDG� ��� )1$%�� %LRSV\� ZDV� UHSHDWHG� LQ� WZR� FDVHV�
ZKHQ�WKHUH�ZDV�QR�VXUH�LQ�SUHFLVH�UHDFKLQJ�RI� WKH�IRUPDWLRQ��$FFRUGLQJ�
WR� WKH�UHVXOWV�RI�F\WRSDWKRORJLF� WHVWV� LQ���������FDVHV�FDQFHU�FHOOV�ZHUH�
REWDLQHG�� LQ� �� ����� FDVH� ±� EORRG� �� LQ� �� ������ ±� JODQGXODU� HSLWKHOLXP��
,Q� �� �����)1$%�QR�PDWHULDO� KDV� EHHQ�REWDLQHG�� �� SDWLHQWV� ������ZLWK�
D� PRUSKRORJLFDOO\� FRQ¿UPHG� GLDJQRVLV� ZHUH� GLVFKDUJHG� DIWHU� )1$%��
�� SDWLHQWV� ������ XQGHUZHQW� GLDJQRVWLF� ODSDURWRP\� RU� ODSDURVFRS\�� ��
SDWLHQWV� ������ ±� SDOOLDWLYH� VXUJHU\�� 1R� UDGLFDO� VXUJHU\� KDV� EHHQ� GRQH��
7KH�GLDJQRVLV�±�FDQFHU�ZDV�GHWHUPLQHG�DIWHU�WKH�¿UVW�SXQFWXUH�LQ���������
SDWLHQWV��LQ���SDWLHQWV�������DIWHU�WKH�VHFRQG�RQH��,Q���������FDVHV�ZKHQ�QR�
PDOLJQDQW�FHOOV�ZLWK�)1$%�ZHUH�IRXQG��ODWHU��E\�LQWUDRSHUDWLYH�F\WRORJLFDO�
H[DPLQDWLRQ�FDQFHU�FHOOV�ZHUH�IRXQG�LQ���SDWLHQWV����SDWLHQW�ZDV�GLDJQRVHG�
FOLQLFDOO\� ±� PDOLJQDQW� QHRSODVP� ZLWKRXW� VSHFL¿FDWLRQ� RI� ORFDOL]DWLRQ��
PRUSKRORJLFDO�YHUL¿FDWLRQ�FRXOG�QRW�EH�REWDLQHG��,Q���SDWLHQWV�������QR�
FDQFHU�FHOOV�ZHUH�GHWHFWHG��7KXV�� LQ����SDWLHQWV�������WKH�GDWD�UHFHLYHG�
E\�)1$%�FRLQFLGHG�ZLWK�WKH�¿QDO�GLDJQRVLV����SDWLHQWV�������JRW�WKH�¿QDO�
GLDJQRVLV� DIWHU� LQWUDRSHUDWLYH�F\WRORJ\�� LQ���SDWLHQW� �����PRUSKRORJLFDO�
YHUL¿FDWLRQ�KDV�QRW�EHHQ�REWDLQHG�� WKH�GLDJQRVLV� LV�PDGH�FOLQLFDOO\��,Q���
������RI����SDWLHQWV�PDOLJQDQW�WXPRUV�ZHUH�UHYHDOHG��LQ���SDWLHQWV�������
±�FKURQLF�SDQFUHDWLWLV��LQ��������±�DQHXU\VP�RI�D�OLHQDOLV��6HQVLWLYLW\�RI�WKH�
PHWKRG�±������VSHFL¿FLW\�±�������DFFXUDF\�±������&RQFOXVLRQ��)1$%�
RI� VSDFH�RFFXS\LQJ� OHVLRQV� RI� OLYHU� DQG� SDQFUHDV� KDV� D� KLJK� GLDJQRVWLF�
YDOXH��,Q�����RI�SDWLHQWV�ZLWK�OLYHU�IRUPDWLRQV�DQG�����±�ZLWK�GLVHDVHV�RI�
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ɋɉɈɋɈȻ�ɆȿɀɄɂɒȿɑɇɈȽɈ�ȺɇȺɋɌɈɆɈɁȺ�ȼ�ɏɂɊɍɊȽɂɂ�
ɌɈɅɋɌɈɃ�ɄɂɒɄɂ
Ⱥ�Ȼ��Ɋɭɫɬɚɦɠɨɧɨɜ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ȼ�Ɋ��Ⱥɛɞɭɥɥɚɠɨɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ɇɧɨɝɨɷɬɚɠɧɵɟ� ɲɜɵ� ɧɟ� ɫɨɡɞɚɸɬ� ɞɨɥɠɧɨɣ� ɚɞɚɩɬɚɰɢɢ�
ɫɥɨɟɜ� ɫɨɟɞɢɧɹɟɦɵɯ� ɤɢɲɟɱɧɵɯ� ɫɬɟɧɨɤ�� ɞɟɮɨɪɦɢɪɭɸɬ� ɢ� ɫɭɠɚɸɬ�
ɚɧɚɫɬɨɦɨɡ��ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɬɪɚɜɦɢɪɭɸɬ�ɬɤɚɧɢ�ɚɧɚɫɬɨɦɨɡɢɪɭɟɦɵɯ�
ɨɪɝɚɧɨɜ�� ɫɨɯɪɚɧɹɸɬ� ɜ� ɨɛɥɚɫɬɢ� ɚɧɚɫɬɨɦɨɡɚ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɲɨɜɧɵɯ� ɥɢɝɚɬɭɪ�� ɦɢɝɪɚɰɢɹ� ɤɨɬɨɪɵɯ� ɡɚɬɪɭɞɧɟɧɚ�� ɜɨɤɪɭɝ� ɥɢɝɚɬɭɪ� ɢ�
ɦɟɠɞɭ� ɪɹɞɚɦɢ�ɲɜɨɜ� ɱɚɫɬɨ� ɨɛɪɚɡɭɸɬɫɹ� ɦɢɤɪɨɚɛɫɰɟɫɫɵ�� ɡɚɠɢɜɥɟɧɢɟ�
ɬɚɤɢɯ�ɚɧɚɫɬɨɦɨɡɨɜ�ɜɫɟɝɞɚ�ɩɪɨɢɫɯɨɞɢɬ�ɜɬɨɪɢɱɧɵɦ�ɧɚɬɹɠɟɧɢɟɦ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɆɄȺ� ɩɭɬɟɦ� ɫɪɚɜɧɢɬɟɥɶɧɨɣ�
ɨɰɟɧɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ɤɚɮɟɞɪɵ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ�
ɛɨɥɟɡɧɟɣ� �±�� ɤɭɪɫɚ� ȺɧɞȽɨɫɆɂ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɭ� ��� ɛɨɥɶɧɵɯ�
ɩɪɨɢɡɜɟɞɟɧɚ� ɪɟɡɟɤɰɢɹ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɫ� ɧɚɥɨɠɟɧɢɟɦ� ɆɄȺ�� ɂɡ�
ɧɢɯ� ɭ� ��� �������� ɛɨɥɶɧɵɯ� ɚɧɚɫɬɨɦɨɡɵ� ɧɚɥɨɠɟɧɵ� ɫɩɨɫɨɛɨɦ�
ɢɧɜɚɝɢɧɚɰɢɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɨɞɧɨɪɹɞɧɨɝɨ�ɲɜɚ� �ɨɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ�� ɢ�
ɭ������������ɛɨɥɶɧɵɯ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɞɜɭɯɪɹɞɧɵɯ�ɲɜɨɜ��ɤɨɧɬɪɨɥɶɧɚɹ�
ɝɪɭɩɩɚ��� ȼ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɢɡ� ��� ɛɨɥɶɧɵɯ� ɜ� ��� �������� ɫɥɭɱɚɹɯ�
ɩɪɨɢɡɜɟɞɟɧɚ� ɩɪɚɜɨɫɬɨɪɨɧɧɹɹ� ɝɟɦɢɤɨɥɷɤɬɨɦɢɹ� ɫ� ɧɚɥɨɠɟɧɢɟɦ�
ɢɥɟɨɬɪɚɧɫɜɟɪɡɨɚɧɚɫɬɨɦɨɡɚ��ɍ�����������ɛɨɥɶɧɵɯ�ɩɪɨɢɡɜɟɞɟɧɚ�ɪɟɡɟɤɰɢɹ�
ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɫ� ɧɚɥɨɠɟɧɢɟɦ� ɤɨɥɨɪɟɤɬɨɚɧɚɫɬɨɦɨɡɚ�� ȼ� ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ�ɢɡ����ɛɨɥɶɧɵɯ�ɜ������������ɫɥɭɱɚɹɯ�ɩɪɨɢɡɜɟɞɟɧɚ�ɩɪɚɜɨɫɬɨɪɨɧɧɹɹ�
ɝɟɦɢɤɨɥɷɤɬɨɦɢɹ� ɫ� ɧɚɥɨɠɟɧɢɟɦ� ɢɥɟɨɬɪɚɧɫɜɟɪɡɨɚɧɚɫɬɨɦɨɡɚ�� ɍ� ���
��������ɛɨɥɶɧɵɯ�ɩɪɨɢɡɜɟɞɟɧɚ�ɪɟɡɟɤɰɢɹ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ�ɫ�ɧɚɥɨɠɟɧɢɟɦ�
ɤɨɥɨɪɟɤɬɨɚɧɚɫɬɨɦɨɡɚ�� ɉɪɢɱɢɧɨɣ� ɪɟɡɟɤɰɢɢ� ɤɢɲɟɱɧɢɤɚ�� ɤɚɤ� ɜ�
ɨɫɧɨɜɧɨɣ��ɬɚɤ�ɢ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɚɯ��ɹɜɢɥɚɫɶ�ɨɫɬɪɚɹ�ɢ�ɯɪɨɧɢɱɟɫɤɚɹ�
ɬɨɥɫɬɨɤɢɲɟɱɧɚɹ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶ�ɧɟɨɩɭɯɨɥɟɜɨɝɨ�ɢ�ɨɩɭɯɨɥɟɜɨɝɨ�ɝɟɧɟɡɚ��
Ɉɩɢɫɚɧɢɟ�ɫɩɨɫɨɛɚ�ɨɞɧɨɪɹɞɧɨɝɨ�ɲɜɚ��ɩɨɫɥɟ�ɭɞɚɥɟɧɢɹ�ɩɚɬɨɥɨɝɢɱɟɫɤɢ�
ɢɡɦɟɧɟɧɧɨɝɨ�ɭɱɚɫɬɤɚ�ɩɪɢɫɬɭɩɚɥɢ�ɤ�ɮɨɪɦɢɪɨɜɚɧɢɸ�ɢɧɜɚɝɢɧɚɰɢɨɧɧɨɝɨ�
ɢɥɟɨɬɪɚɧɫɜɟɪɡɨɚɧɚɫɬɨɦɨɡɚ��Ⱦɥɹ�ɷɬɨɝɨ��ɨɬɫɬɭɩɢɜ�ɧɚ��±��ɫɦ�ɨɬ�ɤɭɥɶɬɢ�

ɬɨɥɫɬɨɣ� ɤɢɲɤɢ�� ɮɢɤɫɢɪɨɜɚɥɢ� ɞɢɫɬɚɥɶɧɵɣ� ɤɨɧɟɰ� ɬɨɧɤɨɣ� ɤɢɲɤɢ� ɫ�
ɧɚɤɥɚɞɵɜɚɧɢɟɦ� ɨɞɧɨɝɨ� ɪɹɞɚ� ɭɡɥɨɜɵɯ� ɫɟɪɨɡɧɨ�ɦɵɲɟɱɧɵɯ� ɲɜɨɜ� ɜ�
ɩɪɨɞɨɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɫɬɪɨɝɨ�ɩɨ�ɤɪɚɸ�ɟɟ�ɬɟɧɢɢ��Ɉɬɫɬɭɩɢɜ�����ɫɦ�ɨɬ�
ɥɢɧɢɢ�ɲɜɨɜ��ɬ�ɟ��ɩɨ�ɰɟɧɬɪɭ�ɬɟɧɢ��ɜɫɤɪɵɜɚɥɢ�ɬɨɥɫɬɭɸ�ɤɢɲɤɭ�ɩɪɨɞɨɥɶɧɨ�
ɩɨ�ɬɟɧɢɢ�ɢ�ɜ�ɟɟ�ɩɪɨɫɜɟɬ�ɩɨɝɪɭɠɚɥɢ�ɢɧɜɚɝɢɧɚɬ��Ɏɢɤɫɚɰɢɸ�ɩɪɨɢɡɜɨɞɢɥɢ�
ɨɞɧɢɦ� ɫɟɪɨɡɧɨ�ɦɵɲɟɱɧɵɦ� ɭɡɥɨɜɵɦ� ɲɜɨɦ� ɩɨɫɟɪɟɞɢɧɟ�� ɩɨɫɥɟ� ɱɟɝɨ�
ɧɚɤɥɚɞɵɜɚɥɢ� ɨɫɬɚɥɶɧɵɟ�ɲɜɵ� ɩɟɪɟɞɧɟɣ� ɫɬɟɧɤɢ� ɫɨɭɫɬɶɹ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɆɄȺ� ɨɩɪɟɞɟɥɹɥɢ� ɩɭɬɟɦ� ɫɪɚɜɧɢɬɟɥɶɧɨɣ� ɨɰɟɧɤɢ��
ɩɟɪɢɨɞɢɱɟɫɤɢ�� ɜ� ɫɪɨɤɢ����� ���ɞɧɟɣ�� ��� ��� ��ɦɟɫ�ɩɨɫɥɟ�ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɩɪɢ� ɷɬɨɦ� ɨɰɟɧɢɜɚɥɢ� ɤɥɢɧɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɩɚɰɢɟɧɬɨɜ�� ɚ� ɬɚɤɠɟ�ɞɚɧɧɵɟ�ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɯ�ɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɢɪɪɢɝɨɫɤɨɩɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�
ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɪɟɬɪɨɝɪɚɞɧɨ� ɡɚɩɨɥɧɢɬɶ� ɱɟɪɟɡ�
ɢɫɤɭɫɫɬɜɟɧɧɭɸ� ɡɚɫɥɨɧɤɭ� ɩɪɢɜɨɞɹɳɢɟ� ɨɬɞɟɥɵ� ɚɧɚɫɬɨɦɨɡɨɜ� ɧɚɦ� ɧɟ�
ɭɞɚɥɨɫɶ�� ɗɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɯɨɪɨɲɟɣ� ɡɚɩɢɪɚɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ�
ɚɧɚɫɬɨɦɨɡɚ�� ɇɚɨɛɨɪɨɬ�� ɩɪɢ� ɬɪɚɞɢɰɢɨɧɧɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɆɄȺ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɣ�ɪɟɮɥɸɤɫ�ɤɨɧɬɪɚɫɬɧɨɝɨ�ɜɟɳɟɫɬɜɚ�
ɜ� ɩɪɢɜɨɞɹɳɟɦ� ɨɬɞɟɥɟ� ɚɧɚɫɬɨɦɨɡɚ�� ɗɧɞɨɫɤɨɩɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɪɨɜɨɞɢɥɢɫɶ�ɭ����ɛɨɥɶɧɵɯ�ɫ�ɬɨɧɤɨ�ɬɨɥɫɬɨɤɢɲɟɱɧɵɦɢ�ɢ�ɭ���ɛɨɥɶɧɵɯ�
±�ɫ�ɬɨɥɫɬɨ�ɬɨɥɫɬɨɤɢɲɟɱɧɵɦɢ�ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɦɢ�ɚɧɚɫɬɨɦɨɡɚɦɢ��ɉɪɢ�
ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜ�ɛɥɢɠɚɣɲɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɜɵɹɜɥɟɧɨ��
ɱɬɨ� ɢɧɜɚɝɢɧɚɬ� ɩɪɢɜɨɞɹɳɟɣ� ɤɢɲɤɢ� ɜɵɫɬɭɩɚɟɬ� ɜ� ɩɪɨɫɜɟɬ� ɨɬɜɨɞɹɳɟɣ�
ɤɢɲɤɢ� ɧɚ� ���±���� ɫɦ� ɫ� ɜɵɪɚɠɟɧɧɨɣ� ɤɚɪɬɢɧɨɣ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɹɜɥɟɧɢɣ�� ɉɪɢ� ɨɫɦɨɬɪɟ� ɩɚɰɢɟɧɬɨɜ� ɱɟɪɟɡ� �� ɦɟɫ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɹɜɥɟɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɚɧɚɫɬɨɦɨɡɚ� ɧɟ� ɨɬɦɟɱɟɧɨ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɦ�ɚɧɚɫɬɨɦɨɡɨɦ�ɨɬɦɟɱɟɧɨ�ɭɦɟɧɶɲɟɧɢɟ�ɜɵɫɬɭɩɚɸɳɟɝɨ�
ɜ�ɩɪɨɫɜɟɬ�ɨɬɜɨɞɹɳɟɣ�ɤɢɲɤɢ�ɢɧɜɚɝɢɧɚɬɚ�ɞɨ�����ɫɦ��ȼ���ɧɚɛɥɸɞɟɧɢɹɯ�
ɚɧɚɫɬɨɦɨɡ�ɢɦɟɥ�ɜɢɞ�ɡɢɹɸɳɟɝɨ�ɫɨɭɫɬɶɹ��ɩɪɢ�ɷɬɨɦ�ɦɵ�ɧɟ�ɧɚɛɥɸɞɚɥɢ�ɟɝɨ�
ɫɦɵɤɚɧɢɹ�� ɜ� ɨɫɬɚɥɶɧɵɯ� ɫɥɭɱɚɹɯ� ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɣ� ɚɧɚɫɬɨɦɨɡ� ɢɦɟɥ�
ɮɨɪɦɭ�ɝɭɛɨɜɢɞɧɨɝɨ�ɜɵɛɭɯɚɧɢɹ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɡɜɨɥɹɟɬ� ɡɚɤɥɸɱɢɬɶ�� ɱɬɨ� ɪɟɡɭɥɶɬɚɬɵ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɛɨɥɶɧɵɯ�ɡɚɜɢɫɹɬ�ɨɬ�ɫɩɨɫɨɛɚ�ɧɚɥɨɠɟɧɢɹ�ɤɢɲɟɱɧɨɝɨ�ɲɜɚ�ɢ�ɨɬ�ɦɟɬɨɞɢɤɢ�
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɟɠɤɢɲɟɱɧɨɝɨ� ɫɨɭɫɬɶɹ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɆɄȺ�
ɬɪɚɞɢɰɢɨɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɞɜɭɯɪɹɞɧɨɝɨ� ɲɜɚ� ɱɪɟɜɚɬɨ�
ɪɚɡɜɢɬɢɟɦ�ɪɟɮɥɸɤɫ�ɷɧɬɟɪɢɬɚ�ɜ�ɛɥɢɠɚɣɲɢɟ�ɫɪɨɤɢ�ɧɚɛɥɸɞɟɧɢɹ�
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,QWURGXFWLRQ��0XOWLVWRU\� JX\�VXWXUHV� GR� QRW� FUHDWH� UHDVRQ� DGDSWDWLRQ� RI�
OD\HUV�RI�WKH�FRQQHFWHG�LQWHVWLQDO�ZDOOV��GHIRUP�DQG�QDUURZ�DQ�DQDVWRPRVLV��
LQ� D� JUHDWHU� GHJUHH� LQMXUH� IDEULFV� DQDVWRPRVLV� RI� RUJDQV�� VDYH� LQ� DUHD�
RI� DQDVWRPRVLV� SOHQW\� RI� OLJDWXUHV� RI� JX\�VXWXUHV�� PLJUDWLRQ� RI� WKDW� LV�
ODERXUHG��URXQG�OLJDWXUHV�DQG�EHWZHHQ�WKH�URZV�RI�JX\�VXWXUHV�RIWHQ�DSSHDU�
PLNURDEVFHVVHV�� FLFDWUL]DWLRQ� VXFK� DQ� DQDVWRPRVLV� DOZD\V� WDNHV� SODFH� D�
VHFRQGDU\� SXOO��$LP�� 7R� VWXG\� HI¿FLHQF\� RI� LQWHULQWHVWLQDO� DQDVWRPRVLV�
E\� D� FRPSDUDWLYH� HVWLPDWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� 2Q� WKH� EDVH� RI�
GHSDUWPHQW�RI�VXUJLFDO�LOOQHVVHV�WKHUH�DUH��±��FRXUVHV�RI�$60,�IRU�WKH�ODVW�
���DW����SDWLHQWV�WKH�UHVHFWLRQV�RI�FRORQ�DUH�SURGXFHG�ZLWK�LPSRVLWLRQ�RI�
LQWHULQWHVWLQDO�DQDVWRPRVLV��)URP�WKHP�DW������������SDWLHQWV�DQDVWRPRVHV�
DUH�LPSRVHG�E\�WKH�PHWKRG�RI�LQYDJLQDWLRQ�ZLWK�WKH�XVH�RI�VLQJOH�URZ�JX\�
VXWXUHV��EDVLF�JURXS��DQG�DW������������SDWLHQWV�ZLWK�WKH�XVH�RI�GRXEOH�
URZ�JX\�VXWXUHV��FRQWURO�JURXS���,Q�D�EDVLF�JURXS�IURP����SDWLHQWV�LQ����
��������FDVHV�D�ULJKW�VLGH�KHPLFROHFWRP\�LV�SURGXFHG�ZLWK�LPSRVLWLRQ�RI�
LOHRWUDQVYHUVRDQDVWRPRVLV��$W�����������SDWLHQWV�WKH�UHVHFWLRQ�RI�FRORQ�LV�
SURGXFHG�ZLWK�LPSRVLWLRQ�RI�FRORUHFWRDQDVWRPRVLV��,Q�D�FRQWURO�JURXS�IURP�
��� SDWLHQWV� LQ� ��� �������� FDVHVD� ULJKW�VLGH� KHPLFROHFWRP\� LV� SURGXFHG�
ZLWK�LPSRVLWLRQ�RI�LOHRWUDQVYHUVRDQDVWRPRVLV��$W������������SDWLHQWV�WKH�
UHVHFWLRQ�RI�FRORQ� LV�SURGXFHG�ZLWK� LPSRVLWLRQ�RI�FRORUHFWRDQDVWRPRVLV��
%\�UHDVRQV�RI�UHVHFWLRQ�RI�ERZHOV��DV�LQ�EDVLF�VR�LQ�FRQWURO�JURXSV�WKHUH�
ZHUH�VKDUS�DQG�FKURQLF�WKLFN�ERZHO�REVWUXFWLRQ�RI�XQWXPRXU�DQG�WXPRXU�
JHQHVLV��'HVFULSWLRQ�RI�PHWKRG�RI� VLQJOH�URZ�JX\�VXWXUHV�� DIWHU�PRYLQJ�
DZD\� RI� WKH� SDWKRORJLFDOO\� FKDQJHG� DUHD� ZH� SURFHHG� WR� IRUPLQJ� RI�
LQYDJLQDWLRQ�LOHRWUDQVYHUVRDQDVWRPRVLV��)RU�WKLV�SXUSRVH��VWHSSLQJ�EDFN�RQ�
D��±��FP�IURP�FXOW�RI�FRORQ�WKH�GLVWDO�HQG�RI�WKLQ�ERZHO�LV�¿[HG�ZLWK�OD\LQJ�
RQ�RI�RQH�URZ�RI�NH\�VHURXV�PXVFXODU�JX\�VXWXUHV�HQG�RQ�VWULFWO\�RQ�WKH�
HGJH�RI�KHU�WDHQLD��6WHSSLQJ�EDFN�D�����FP�IURP�WKH�OLQH�RI�JX\�VXWXUHV��L�H��
RQ�WKH�FHQWHU�RI�WDHQLD�ZH�XQVHDO�D�FRORQ�ORQJLWXGLQDOO\�RQ�D�WDHQLD�DQG�LQ�
KHU�URDG�FOHDUDQFH�ZH�LPPHUVH�DQ�LQWXVVXVFHSWXP��)L[LQJ�ZH�SURGXFH�RQH�
VHURXV�PXVFXODU�NH\�JX\�VXWXUHV�LQ�WKH�PLGGOH��ZKHUHXSRQ�ZH�OD\�RQ�RWKHU�
JX\�VXWXUHV�RI�IURQW�ZDOO��5HVXOWV��(I¿FLHQF\�RI�LQWHULQWHVWLQDO�DQDVWRPRVLV�
ZDV� FRQGXFWHG� E\� D� FRPSDUDWLYH� HVWLPDWLRQ� SHULRGLFDOO\� LQ� WHUPV� ����
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���GD\V�� ��� ��� ��PRQWKV� DIWHU� RSHUDWLYH� LQWHUYHQWLRQ�� KHUH� HVWLPDWHG� WKH�
FOLQLFDO� VWDWH� RI� SDWLHQWV�� DQG� DOVR� WKHVH� URHQWJHQRORJLF� DQG� HQGRVFRSLF�
UHVHDUFKHV��$W� UHVHDUFK� LW� LV� VHW� D� LUULJRVFRSLN�PHWKRG�� WKDW� LQ� DOO� FDVHV�
UHWURJUDGH� WR�¿OO� WKURXJK�DQ�DUWL¿FLDO� VKXWWHU� WKH� OHDGLQJ�GHSDUWPHQWV�RI�
DQDVWRPRVHV�ZH�GLG�QRW�VXFFHHG��,W�WHVWL¿HV�WR�WKH�JRRG�ORFNLQJ�IXQFWLRQ�
RI� DQDVWRPRVLV�� 9LFH� YHUVD�� DW� UHVHDUFK� RI� WUDGLWLRQDO� LQWHULQWHVWLQDO�
DQDVWRPRVLV� XQLPSHGHG� UHÀX[� RI� FRQWUDVWLQJ� VXEVWDQFH� LV� GLDJQRVHG�
LQ� WKH� OHDGLQJ� GHSDUWPHQW� RI� DQDVWRPRVLV�� (QGRVFRSLF� UHVHDUFKHV� ZHUH�
FRQGXFWHG� DW� ���SDWLHQWV�ZLWK� WKLQ�WKLFNLQWHVWLQDO� DQG� DW� �� SDWLHQWV�ZLWK�
WKLFN�WKLFNLQWHVWLQDO�LQYDJLQDWLRQ�DQDVWRPRVHV��$W�UHVHDUFK�LW�LV�HGXFHG�LQ�
WKH�QHDUHVW�SRVWRSHUDWLYH�SHULRG��WKDW�WKH�LQWXVVXVFHSWXP�RI�OHDGLQJ�ERZHO�
FRPHV�IRUZDUG�LQ�WKH�URDG�FOHDUDQFH�RI�WDNLQJ�ERZHO�RQ�D����±����FP�ZLWK�
WKH�H[SUHVVHG�SLFWXUH�RI�WKH�LQÀDPPDWRU\�SKHQRPHQD��$W�H[DPLQDWLRQ�RI�
SDWLHQWV�LQ���PRQWKV��LQÀDPPDWRU\�SKHQRPHQD�LQ�DUHD�RI�DQDVWRPRVLV�LW�
LV�QRW�PDUNHG��)RU�SDWLHQWV�ZLWK�D�LQYDJLQDWLRQ�DQDVWRPRVLV�UHGXFWLRQ�RI�
VSHDNHU�LV�PDUNHG�LQ�WKH�URDG�FOHDUDQFH�RI�WDNLQJ�ERZHO�RI�LQWXVVXVFHSWXP�
WR�����ɫɦ��,Q���VXSHUYLVLRQV�DQ�DQDVWRPRVLV�KDG�WKH�DSSHDUDQFH�RI�JDSLQJ�
¿VWXOD��KHUH�ZH�GLG�QRW�ORRN�DIWHU�KLV�FORVLQJ��LQ�RWKHU�FDVHV�D�LQYDJLQDWLRQ�
DQDVWRPRVLV� DSSHDUHG�DV� D� OLS�IRUP�VZHOOLQJ��&RQFOXVLRQ��8QGHUWDNHQ�D�
VWXG\�DOORZV�WR�FRQFOXGHWKDW� WKH�UHVXOWV�RI�VXUJLFDO� WUHDWPHQW�RI�SDWLHQWV�
GHSHQG�RQ�WKH�PHWKRG�RI�LPSRVLWLRQ�RI�HQWHURSOH[\�DQG�IURP�PHWKRGRORJ\�
RI�IRUPLQJ�RI�LQWHULQWHVWLQDO�¿VWXOD��)RUPLQJ�RI�LQWHULQWHVWLQDO�DQDVWRPRVLV�
E\�D�WUDGLWLRQDO�PHWKRG�ZLWK�WKH�XVH�RI�GRXEOH�URZ�JX\�VXWXUHV�IUDXJKW�E\�
GHYHORSPHQW�RI�UHÀX[�HQWHULW�LQ�WKH�QHDUHVW�WHUPV�RI�VXSHUYLVLRQ�
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ɩɨ� ɩɨɜɨɞɭ� ɷɯɢɧɨɤɨɤɤɨɡɚ� ɩɟɱɟɧɢ�� Ɋɟɰɢɞɢɜɧɵɣ� ɷɯɢɧɨɤɨɤɤɨɡ�
ɩɟɱɟɧɢ� ɜɵɹɜɥɟɧ� ɭ� ��� ɛɨɥɶɧɵɯ�� ɭ� ��� ±� ɪɟɰɢɞɢɜɵ� ɫ� ɞɢɫɫɟɦɢɧɚɰɢɟɣ�
ɷɯɢɧɨɤɨɤɤɨɡɚ�ɩɟɱɟɧɢ��ɂɡ�ɧɢɯ�����������ɛɨɥɶɧɵɯ�ɪɚɧɟɟ�ɨɩɟɪɢɪɨɜɚɥɢɫɶ�
ɭ� ɧɚɫ�� ɨɫɬɚɥɶɧɵɟ� ���� �������� ɩɟɪɟɧɟɫɥɢ� ɪɚɧɟɟ� ɨɩɟɪɚɬɢɜɧɵɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɩɨ� ɩɨɜɨɞɭ� ɩɟɪɜɢɱɧɨɝɨ� ɷɯɢɧɨɤɨɤɤɨɡɚ� ɩɟɱɟɧɢ� ɜ�
ɞɪɭɝɢɯ�ɥɟɱɟɛɧɵɯ�ɭɱɪɟɠɞɟɧɢɹɯ��Ɇɭɠɱɢɧ�±�����ɚ�ɠɟɧɳɢɧ�±�����ȼɫɟɦ�
ɛɨɥɶɧɵɦ�ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɟ�ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɪɟɧɬɝɟɧɨɝɪɚɮɢɹ�ɨɪɝɚɧɨɜ�ɝɪɭɞɧɨɣ�ɤɥɟɬɤɢ�ɢ�
ɨɪɝɚɧɨɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��ɍɁɂ�ɢ�ɩɨ�ɩɨɤɚɡɚɧɢɹɦ�ɆɊɌ��Ɋɟɡɭɥɶɬɚɬɵ��
ɍ� ��� ɛɨɥɶɧɵɯ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɜɟɪɯɧɟɫɪɟɞɢɧɧɵɣ�� ɭ� ��� ±� ɤɨɫɨɣ�
ɩɪɚɜɨɩɨɞɪɟɛɟɪɧɵɣ�� ɭ� �� ±� ɪɚɡɞɟɥɶɧɵɣ� ɞɨɫɬɭɩɵ�� Ʉɨɫɨɣ� ɞɨɫɬɭɩ� ɛɵɥ�
ɢɫɩɨɥɶɡɨɜɚɧ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɥɨɤɚɥɢɡɚɰɢɟɣ�ɤɢɫɬ�ɜ��±��ɫɟɝɦɟɧɬɚɯ�ɩɟɱɟɧɢ��
ɉɪɢ�ɥɢɤɜɢɞɚɰɢɢ�ɨɫɬɚɬɨɱɧɨɣ�ɩɨɥɨɫɬɢ�ɱɚɳɟ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɚɩɢɬɨɧɚɠ�
±� ɭ� ���� ɢɧɜɚɝɢɧɚɰɢɹ� ɮɢɛɪɨɡɧɨɣ� ɤɚɩɫɭɥɵ� ɜ� ɩɪɨɫɜɟɬ� ɨɫɬɚɬɨɱɧɨɣ�
ɩɨɥɨɫɬɢ�±�ɭ�����ɞɥɹ�ɭɦɟɧɶɲɟɧɢɹ�ɟɟ�ɪɚɡɦɟɪɨɜ�ɪɟɡɟɰɢɪɨɜɚɥɢ�ɫɜɨɛɨɞɧɭɸ�
ɱɚɫɬɶ�ɮɢɛɪɨɡɧɨɣ� ɤɚɩɫɭɥɵ� ±� ɭ� ���ɉɨɥɭɡɚɤɪɵɬɚɹ� ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɹ� ɫ�
ɩɪɨɬɨɱɧɵɦ�ɞɪɟɧɢɪɨɜɚɧɢɟɦ���ɞɪɟɧɚɠɧɵɦɢ�ɬɪɭɛɤɚɦɢ�ɜɵɩɨɥɧɟɧɚ�ɭ����
ɛɨɥɶɧɵɯ��Ɍɚɦɩɨɧɚɞɚ�ɛɨɥɶɲɢɦ�ɫɚɥɶɧɢɤɨɦ�ɩɪɨɢɡɜɟɞɟɧɚ�ɭ���ɛɨɥɶɧɵɯ��
ɬɚɦɩɨɧɚɞɚ� ɩɨɥɨɫɬɢ� ɤɢɫɬɵ� ɤɪɭɝɥɨɣ� ɫɜɹɡɤɨɣ� ɩɟɱɟɧɢ� ±� ɭ� �� ɛɨɥɶɧɵɯ��
ɉɪɨɜɨɞɢɥɫɹ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ�ɦɟɬɨɞ�ɨɛɪɚɛɨɬɤɢ�ɨɫɬɚɬɨɱɧɨɣ�ɩɨɥɨɫɬɢ�
ɝɨɪɹɱɢɦ� ɮɭɪɚɰɢɥɢɧɨɦ�� ���� ±� ɫɩɢɪɬɨɦ�� ��� ±� ɮɨɪɦɚɥɢɧɨɦ�� ��� ±�
ɣɨɞɧɨɣ�ɧɚɫɬɨɣɤɨɣ��Ɉɫɥɨɠɧɟɧɢɹ�ɨɛɳɟɝɨ�ɯɚɪɚɤɬɟɪɚ�ɛɵɥɢ�ɭ����ɛɨɥɶɧɵɯ��
ɨɫɥɨɠɧɟɧɢɹ�ɦɟɫɬɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɢɦɟɥɢ�ɦɟɫɬɨ�ɭ����ɛɨɥɶɧɵɯ��ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɢ� ɩɪɨɮɢɥɚɤɬɢɤɚ� ɪɟɰɢɞɢɜɨɜ� ɡɚɜɢɫɹɬ� ɨɬ� ɜɵɛɨɪɚ� ɞɨɫɬɭɩɚ�� ɦɟɬɨɞɚ�
ɥɢɤɜɢɞɚɰɢɢ� ɨɫɬɚɬɨɱɧɨɣ� ɩɨɥɨɫɬɢ�� ɨɛɧɚɪɭɠɟɧɧɵɯ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ�ɢ�ɨɫɥɨɠɧɟɧɢɣ�ɷɯɢɧɨɤɨɤɤɨɜɵɯ�ɤɢɫɬ�
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,QWURGXFWLRQ�� 3RVVLELOLWLHV� RI� PRGHUQ� VXUJLFDO� WHFKQLɫV� KDYH� JUHDWO\�
H[SDQGHG� RSWLRQV� IRU� WKH� SRVVLEOH� WUHDWPHQW� RI� WKH� UHVLGXDO� FDYLW\�ZLWK�
D�YLHZ�WR� LWV�UDGLFDO�HOLPLQDWLRQ��EXW�QRW�FRPSOHWHO\�VROYHG�WKH�SUREOHP�
RI� FRPSOLFDWHG� UHVLGXDO� FDYLWLHV�� $LP�� ,PSURYHG� UHVXOWV� RI� VXUJLFDO�
WUHDWPHQW�RI�SDWLHQWV�ZLWK�UHFXUUHQW�KHSDWLF�HFKLQRFRFFRVLV�E\�LPSURYLQJ�
GLDJQRVLV��WUHDWPHQW�WDFWLFV��PHWKRGV�RI�WKHLU�VXUJLFDO�WUHDWPHQW��0DWHULDOV�
DQG�PHWKRGV��:H� REVHUYHG� ���� SDWLHQWV� XQGHUJRLQJ� VXUJHU\� IRU� KHSDWLF�
HFKLQRFRFFRVLV�� 5HFXUUHQW� OLYHU� K\GDWLG� GLVHDVH� ZDV� GLDJQRVHG� LQ� ���
SDWLHQWV�����ZLWK�UHODSVHV�GLVVLPLQDWLRQ�KHSDWLF�HFKLQRFRFFRVLV��2I�WKHVH��
����������SDWLHQWV�ZHUH�RSHUDWHG�RQ�EHIRUH�XV��DQG�WKH�UHVW�������������
KDG�SUHYLRXV�VXUJHU\�IRU�SULPDU\�KHSDWLF�HFKLQRFRFFRVLV�LQ�RWKHU�KRVSLWDOV��
0HQ� DFFRXQWHG� IRU� ��� DQG� ��� ZRPHQ� SDWLHQWV��$OO� SDWLHQWV� XQGHUZHQW�
WDUJHWHG� FOLQLFDO� ODERUDWRU\� WHVWV�� LQFOXGLQJ� FKHVW� ;�UD\� DQG� DEGRPLQDO�
RUJDQV��XOWUDVRXQG�DQG�05,�UHDGLQJ��5HVXOWV��7KH����SDWLHQWV�ZHUH�XVHG�
YHUKQHVUHGLQQ\� DQG� ��� REOLTXH� SUDYRSRGUHEHUQ\� KDYH� WZR� VHSDUDWH�
DFFHVVHV�� 2EOLTXH� DSSURDFK� ZDV� XVHG� LQ� SDWLHQWV� ZLWK� ORFDOL]HG� OLYHU�
F\VWV� �±�� VHJPHQWV��8SRQ� OLTXLGDWLRQ� RI� WKH� UHVLGXDO� FDYLW\� RIWHQ� XVHG�
NDSLWRQD]K�±�LQ�����LQWXVVXVFHSWLRQ�¿EURXV�FDSVXOH�LQWR�WKH�OXPHQ�RI�WKH�
UHVLGXDO�FDYLW\�LQ�����WR�UHGXFH�LWV�VL]H�UHVHFWHG�IUHH�SRUWLRQ�RI�WKH�¿EURXV�
FDSVXOH� DW� ��� 6HPLFORVHG� HFKLQRFRFFHFWRP\� LQVWDQWDQHRXV� GUDLQDJH� �QG�
GUDLQDJH�WXEHV�ZDV�SHUIRUPHG�LQ����SDWLHQWV��7DPSRQDGH�JUHDWHU�RPHQWXP�
ZDV� SHUIRUPHG� LQ� �� SDWLHQWV�� WDPSRQDGH� F\VW� FDYLW\� URXQG� OLJDPHQW� RI�
WKH� OLYHU� LQ� �� SDWLHQWV�� &RQGXFWHG� D� FRPELQHG� PHWKRG� RI� WUHDWPHQW� RI�
WKH� UHVLGXDO�FDYLW\�KRW� IXUDFLOOLQ��ZLWK�����DOFRKRO�����IRUPDOLQ�����D�
WLQFWXUH� RI� LRGLQH�� &RPSOLFDWLRQV� RI� D� JHQHUDO� QDWXUH� ZHUH� ��� SDWLHQWV��
FRPSOLFDWLRQV�RI�D�ORFDO�QDWXUH��RFFXUUHG�LQ����SDWLHQWV��&RQFOXVLRQ��7KXV��
WR�LPSURYH�WKH�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�DQG�SUHYHQWLRQ�RI�UHFXUUHQFH�
GHSHQGV�RQ�WKH�FKRLFH�RI�DFFHVV�PHWKRGV�WR�HOLPLQDWH�WKH�UHVLGXDO�FDYLW\�
IRXQG�DQDWRPLFDO�FKDQJHV�DQG�FRPSOLFDWLRQV�RI�K\GDWLG�F\VWV�

ɉɊȿȼȿɇɌɂȼɇȺə�ȺɇɌɂȻɂɈɌɂɄɈɌȿɊȺɉɂə�ɉɊɂ�
ɊȺɁɅɂɑɇɕɏ�ɈɉȿɊȺɐɂəɏ�ɇȺ�ɌɈɅɋɌɈɃ�ɄɂɒɄȿ
Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��ɀ�Ⱥ��Ȼɨɬɢɪɨɜ��ɍ�Ⱦ��ɍɫɦɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɪɚɡɜɢɬɢɹ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɣ�
ɯɢɪɭɪɝɢɢ� ɧɚɤɨɩɥɟɧ� ɨɝɪɨɦɧɵɣ� ɨɩɵɬ� ɦɧɨɝɢɯ� ɩɨɤɨɥɟɧɢɣ� ɯɢɪɭɪɝɨɜ��
ɉɨɜɬɨɪɧɵɟ� ɢ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɟ� ɨɩɟɪɚɰɢɢ� ɧɚ� ɬɨɥɫɬɨɦ� ɤɢɲɟɱɧɢɤɟ�
ɨɬɥɢɱɚɸɬɫɹ� ɨɬ� ɩɟɪɜɢɱɧɵɯ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɥɨɠɧɨɫɬɶɸ� ɜɵɩɨɥɧɟɧɢɹ��
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ� ɨɩɟɪɚɰɢɢ�� ɱɚɫɬɨɬɨɣ� ɢ� ɜɢɞɚɦɢ� ɨɫɥɨɠɧɟɧɢɣ��
Ʌɟɱɟɧɢɟ� ɷɬɢɯ� ɨɫɥɨɠɧɟɧɢɣ�ɩɨɞɱɚɫ� ɹɜɥɹɟɬɫɹ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɬɪɭɞɧɨɣ�
ɡɚɞɚɱɟɣ��ɚ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɩɨɬɟɪɢ�ɩɪɢ�ɷɬɨɦ�ɨɝɪɨɦɧɵ��Ɉɞɧɚɤɨ�ɝɥɚɜɧɨɟ�
ɫɨɫɬɨɢɬ�ɜ�ɬɨɦ��ɱɬɨ�ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɨɫɥɨɠɧɟɧɢɣ�ɪɟɡɤɨ�ɫɧɢɠɚɟɬɫɹ�
ɤɚɱɟɫɬɜɨ� ɥɟɱɟɧɢɹ� ɢ� ɧɟɪɟɞɤɨ� ɜɨɡɧɢɤɚɟɬ� ɨɩɚɫɧɨɫɬɶ� ɞɥɹ� ɠɢɡɧɢ�
ɛɨɥɶɧɨɝɨ�� ɉɪɨɮɢɥɚɤɬɢɤɚ� ɨɫɥɨɠɧɟɧɢɣ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɣ� ɧɚ� ɬɨɥɫɬɨɦ�
ɤɢɲɟɱɧɢɤɟ� ±� ɜɚɠɧɟɣɲɚɹ� ɩɪɨɛɥɟɦɚ� ɫɨɜɪɟɦɟɧɧɨɣ� ɚɛɞɨɦɢɧɚɥɶɧɨɣ�
ɯɢɪɭɪɝɢɢ�� ɪɟɲɟɧɢɟ� ɤɨɬɨɪɨɣ� ɛɭɞɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɞɚɥɶɧɟɣɲɟɦɭ�
ɩɪɨɝɪɟɫɫɭ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ�ɦɟɞɢɰɢɧɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɢɬɶ�
ɪɟɡɭɥɶɬɚɬɵ� ɩɪɟɜɟɧɬɢɜɧɨɣ� ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ� ɜ� ɯɢɪɭɪɝɢɢ� ɬɨɥɫɬɨɣ�
ɤɢɲɤɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɟɬɨɞɢɤɭ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɧɚ���ɝɪɭɩɩɚɯ�
ɛɨɥɶɧɵɯ�ɩɨ����ɜ�ɤɚɠɞɨɣ��ɤɨɬɨɪɵɦ�ɩɪɨɢɡɜɟɞɟɧɚ�ɩɨɜɬɨɪɧɚɹ�ɨɩɟɪɚɰɢɹ�
ɧɚ�ɠɟɥɭɞɤɟ��ɩɪɨɜɟɪɢɜ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɤɚɠɞɨɝɨ�ɛɨɥɶɧɨɝɨ�ɧɚ�ɚɥɥɟɪɝɢɸ�
ɤ� ɢɫɩɨɥɶɡɭɟɦɵɦ� ɚɧɬɢɛɢɨɬɢɤɚɦ�� ɇɚɲɚ� ɦɟɬɨɞɢɤɚ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ�
ɫɥɟɞɭɸɳɟɦ�� ɬɪɟɦ� ɝɪɭɩɩɚɦ� ɛɨɥɶɧɵɯ� ɡɚ� �� ɱ� ɞɨ� ɨɩɟɪɚɰɢɢ� ɢ� ɫɪɚɡɭ� ɩɨ�
ɟɟ�ɨɤɨɧɱɚɧɢɢ� �ɜɫɟɝɨ���ɪɚɡɚ��ɜɜɨɞɢɥɢɫɶ�ɪɚɡɧɵɟ�ɚɧɬɢɛɢɨɬɢɤɢ��ɩɟɪɜɨɣ�
ɝɪɭɩɩɟ� �Ⱥ�� ±� ɜ�ɦ� ɜɜɨɞɢɥɫɹ� ɤɥɚɮɨɪɚɧ� ��� ɝɪ�� ɪɚɫɬɜɨɪɟɧɧɵɣ� ɜ� �ɦɥ�
ɜɨɞɵ� ɞɥɹ� ɢɧɴɟɤɰɢɣ��� ɜɬɨɪɨɣ� �ȼ�� ±� ɰɟɮɚɡɨɥɢɧ� ɜ�ɜ� ɤɚɩɟɥɶɧɨ� ɜ� ɞɨɡɟ�
����ɝɪ�ɜ�����ɦɥ�ɢɡɨɬɨɧɢɱɟɫɤɨɝɨ�ɪɚɫɬɜɨɪɚ��ɬɪɟɬɶɟɣ��ɋ��±�ɝɟɧɬɚɦɢɰɢɧɚ�
ɫɭɥɶɮɚɬ� ɜ� ɞɨɡɟ� �� ɦɥ� ��� ɪɚɫɬɜɨɪɚ� ɜ�ɦ�� ɱɟɬɜɟɪɬɨɣ� �'�� ±� ɚɧɬɢɛɢɨɬɢɤ�
ɧɟ� ɜɜɨɞɢɥɫɹ�� ɉɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɛɨɥɶɧɵɟ� ɩɨɥɭɱɚɥɢ� ɨɛɵɱɧɭɸ�
ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɸ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɰɟɧɤɚ� ɱɚɫɬɨɬɵ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɪɚɧɧɢɯ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɧɚ� ��� ���
ɞɟɧɶ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɣ�� Ɍɚɤ�� ɜ� ɝɪɭɩɩɟ� Ⱥ� ɦɵ� ɜ� ɬɟɱɟɧɢɟ� ɢɫɫɥɟɞɭɟɦɨɝɨ�
ɩɟɪɢɨɞɚ�ɧɟ�ɧɚɛɥɸɞɚɥɢ�ɧɢ�ɨɞɧɨɝɨ�ɫɥɭɱɚɹ�ɢɧɮɟɤɰɢɨɧɧɨɝɨ�ɨɫɥɨɠɧɟɧɢɹ�
ɫɨ�ɫɬɨɪɨɧɵ�ɪɚɧɵ�ɢɥɢ�ɫɨ�ɫɬɨɪɨɧɵ�ɞɪɭɝɢɯ�ɨɪɝɚɧɨɜ��ȼ�ɝɪɭɩɩɟ�ȼ�ɭ�ɞɜɭɯ�
ɛɨɥɶɧɵɯ� ɧɚɛɥɸɞɚɥɨɫɶ� ɧɚɝɧɨɟɧɢɟ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɪɚɧɵ�� ȼ� ɝɪɭɩɩɟ� ɋ�
ɧɚɛɥɸɞɚɥɨɫɶ� ɧɚɝɧɨɟɧɢɟ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɪɚɧɵ� ɭ� ɨɞɧɨɝɨ� ɛɨɥɶɧɨɝɨ�� ɭ�
ɜɬɨɪɨɝɨ� ɜɨɡɧɢɤ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɨɫɬɪɵɣ� ɚɧɚɫɬɨɦɨɡɢɬ�� ɜ� ɫɜɹɡɢ�
ɫ� ɱɟɦ� ɛɨɥɶɧɨɣ� ɛɵɥ� ɜɵɧɭɠɞɟɧ� ɩɨɥɭɱɚɬɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɭɸ� ɬɟɪɚɩɢɸ��
ȼ�ɝɪɭɩɩɟ�'�ɨɫɥɨɠɧɟɧɢɹ�ɧɚɛɥɸɞɚɥɢɫɶ�ɭ���ɛɨɥɶɧɵɯ��ɭ�ɞɜɭɯ�ɛɨɥɶɧɵɯ�
ɧɚɝɧɨɢɥɚɫɶ�ɨɩɟɪɚɰɢɨɧɧɚɹ�ɪɚɧɚ��ɭ�ɞɪɭɝɨɝɨ�ɜɨɡɧɢɤ�ɚɧɚɫɬɨɦɨɡɢɬ��ɭ���ɝɨ�
ɪɚɡɜɢɥɨɫɶ�ɜɨɫɩɚɥɟɧɢɟ�ɥɟɝɤɢɯ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɜ�ɝɪɭɩɩɟ�'�ɧɚɢɛɨɥɶɲɟɟ�ɱɢɫɥɨ�ɨɫɥɨɠɧɟɧɢɣ��ɜ�ɝɪɭɩɩɚɯ�
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ȼ� ɢ� ɋ� ɱɚɫɬɨɬɚ� ɨɫɥɨɠɧɟɧɢɣ� ɦɟɧɶɲɟ�� ɚ� ɜ� ɝɪɭɩɩɟ� Ⱥ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ�
ɧɢ� ɨɞɧɨɝɨ� ɫɥɭɱɚɹ� ɨɫɥɨɠɧɟɧɢɹ�� ɉɨɷɬɨɦɭ� ɦɵ� ɫɱɢɬɚɟɦ� ɦɟɬɨɞɢɤɭ�
ɩɪɟɜɟɧɬɢɜɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɤɥɚɮɨɪɚɧɚ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ� ɞɥɹ� ɜɫɟɯ�
ɛɨɥɶɧɵɯ�� ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ� ɩɨɜɬɨɪɧɵɦ� ɨɩɟɪɚɰɢɹɦ� ɧɚ� ɠɟɥɭɞɤɟ�� ɬ�ɤ��
ɷɬɨ� ɷɮɮɟɤɬɢɜɧɨ� ɫɧɢɠɚɟɬ� ɱɚɫɬɨɬɭ� ɢ� ɬɹɠɟɫɬɶ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ�±�ɧɚɝɧɨɟɧɢɹ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɚɧɵ��ɚɧɚɫɬɨɦɨɡɢɬɚ�ɢ�ɞɪɭɝɢɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɜ� ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɤɨɬɨɪɵɯ� ɬɭ� ɢɥɢ� ɢɧɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ�
ɢɧɮɟɤɰɢɹ�

35(9(17,9(�$17,%,27,&�75($70(17�)25�9$5,286�
23(5$7,216�21�7+(�&2/21
0�)��1LVKDQRY��$�=��2WDNX]L\HY��-�$��%RWLURY��8�'��8VPDQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ�� $W� WKH� SUHVHQW� VWDJH� RI� GHYHORSPHQW� RI� JDVWURLQWHVWLQDO�
VXUJHU\� YDVW� H[SHULHQFH� RI� PDQ\� JHQHUDWLRQV� RI� VXUJHRQV� WKDW� UHSHDWHG�
DQG� UHFRQVWUXFWLYH� VXUJHU\� RQ� WKH� ODUJH� LQWHVWLQH� GLIIHU� IURP� SULPDU\�
WHFKQLFDO�FRPSOH[LW\�RI�H[HFXWLRQ���GXUDWLRQ�RI�RSHUDWLRQ���WKH�IUHTXHQF\�
DQG� W\SHV� RI� FRPSOLFDWLRQV�� 7UHDWPHQW� RI� WKHVH� FRPSOLFDWLRQV� LV� RIWHQ�
H[WUHPHO\� GLI¿FXOW�� DQG� WKH� HFRQRPLF� ORVVHV� DUH� HQRUPRXV�� %XW� WKH�
PDLQ� WKLQJ� LV� WKDW� ZKHQ� FRPSOLFDWLRQV� DULVH� GUDPDWLFDOO\� UHGXFHG� WKH�
TXDOLW\�RI�WUHDWPHQW��DQG�WKHUH�LV�RIWHQ�D�GDQJHU�WR�WKH�OLIH�RI�WKH�SDWLHQW��
3UHYHQWLRQ� RI� FRPSOLFDWLRQV� DIWHU� VXUJHU\� IRU� FRORQ� PDMRU� SUREOHP� RI�
PRGHUQ� DEGRPLQDO� VXUJHU\�� WKH� VROXWLRQ� RI� ZKLFK� ZLOO� FRQWULEXWH� WR�
IXUWKHU� SURJUHVV� LQ� WKLV� ¿HOG� RI� PHGLFLQH��$LP�� ,PSURYH� WKH� UHVXOWV� RI�
SUHYHQWLYH� DQWLELRWLF� WKHUDS\� LQ� FRORQ� VXUJHU\�� 0DWHULDOV� DQG� PHWKRGV��
0HWKRGRORJ\�XVHG� LQ� WKH��� WUHDWPHQW�JURXSV�RI����HDFK��ZKLFK�PDGH�D�
VHFRQG� RSHUDWLRQ� RQ� WKH� VWRPDFK�� SUH� ±� FKHFN� HDFK� SDWLHQW� DOOHUJLF� WR�
DQWLELRWLFV�XVHG��2XU�SURFHGXUH�ZDV�DV�IROORZV�� WKUHH�JURXSV�RI�SDWLHQWV�
IRU� �� KRXU� EHIRUH� VXUJHU\� DQG� LPPHGLDWHO\� DIWHU� LWV� FRPSOHWLRQ� �RQO\� ��
WLPHV��ZHUH�DGPLQLVWHUHG�GLIIHUHQW�DQWLELRWLFV��WKH�¿UVW�JURXS���$��±�D�P�
DGPLQLVWHUHG�©.ODIRUDQª����JU�'LVVROYHG�LQ���PO�RI�ZDWHU�IRU�LQMHFWLRQ���
WKH�VHFRQG��%��±�ɋHID]ROLQ�GULS�DW�D�GRVH�RI�����J�����PO�RI�DQ�LVRWRQLF�
VROXWLRQ�� WKH�WKLUG��&���±�JHQWDPLFLQ�VXOSKDWH�DW�D�GRVH�RI���PO�RI�D����
VROXWLRQ�Z�P��WKH�IRXUWK��'��±�DQ�DQWLELRWLF�LV�DGPLQLVWHUHG��$IWHU�VXUJHU\��
SDWLHQWV� UHFHLYHG� FRQYHQWLRQDO� DQWLELRWLF� WKHUDS\�� 5HVXOWV�� $VVHVVPHQW�
RI�WKH�IUHTXHQF\�RI�RFFXUUHQFH�RI�HDUO\�SRVWRSHUDWLYH�FRPSOLFDWLRQV�ZDV�
SHUIRUPHG�DW������GD\V�DIWHU�VXUJHU\��7KXV��LQ�JURXS�$�ZH�DUH�ZLWKLQ�WKH�
VWXG\�SHULRG�ZDV�QRW�REVHUYHG�DQ\�FDVH�RI�LQIHFWLRXV�FRPSOLFDWLRQV�RI�WKH�
ZRXQG�RU�RWKHU�RUJDQV��,Q�JURXS�%��WZR�SDWLHQWV�ZHUH�REVHUYHG�RSHUDWLQJ�
IHVWHULQJ�ZRXQGV�� ,Q�JURXS�&�ZDV�REVHUYHG� IHVWHULQJ�ZRXQGV�RSHUDWLQJ�
LQ� RQH� SDWLHQW�� WKH� VHFRQG� SRVWRSHUDWLYH� DFXWH� DQDVWRPRVLWLV� DURVH� LQ�
FRQQHFWLRQ� ZLWK� ZKLFK� WKH� SDWLHQW� ZDV� IRUFHG� WR� UHFHLYH� FRQVHUYDWLYH�
WKHUDS\�� ,Q�*URXS�'�� FRPSOLFDWLRQV�RFFXUUHG� LQ���SDWLHQWV�� WZR�SDWLHQWV�
IHVWHULQJ� ZRXQG� RSHUDWLQJ�� WKH� VHFRQG� RULJLQDWHG� DQDVWRPRVLV� LQ� WKLUG�
GHYHORSHG� SQHXPRQLD�� &RQFOXVLRQ�� 7KXV�� WKH� VWXG\� VKRZHG� WKDW� LQ� WKH�
JURXS� '� ±� WKH� KLJKHVW� QXPEHU� RI� FRPSOLFDWLRQV� LQ� JURXSV� %� DQG� &� LV�
OHVV� WKDQ� WKH� UDWH� RI� FRPSOLFDWLRQV�� DQG� LQ� JURXS�$� LV� QRW� D� VLQJOH� FDVH�
RI� FRPSOLFDWLRQV��7KH� UHVRQ��ZH�EHOLHYH� WKH�PHWKRGRORJ\�RI�SUHYHQWLYH�
XVH� FODIRUDQ� DSSURSULDWH� IRU� DOO� SDWLHQWV� XQGHUJRLQJ� UHSHDWHG� RSHUDWLRQV�
RQ�WKH�VWRPDFK��DV�7KLV�HIIHFWLYHO\�UHGXFHV�WKH�LQFLGHQFH�DQG�VHYHULW\�RI�
SRVWRSHUDWLYH� FRPSOLFDWLRQV� ±� VXUJLFDO� ZRXQG� IHVWHULQJ�� DQDVWRPRVLWLV�
DQG�RWKHU�FRPSOLFDWLRQV�ZKLFK�RFFXU�LQ�D�SDUWLFXODU�UROH�LV�SOD\HG�E\�WKH�
LQIHFWLRQ�

ɈɐȿɇɄȺ�ɂ�ȼɕȻɈɊ�ɌȺɄɌɂɄɂ�ɉɊɂ�©ɌɊɍȾɇɈɍȾȺɅɂɆɕɏª�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɤɨɥɢɱɟɫɬɜɨ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɜ� ɯɢɪɭɪɝɢɢ� ɠɟɥɱɧɨɤɚɦɟɧɧɨɣ� ɛɨɥɟɡɧɢ� ɜɫɟ� ɟɳɟ� ɧɟ�
ɭɞɨɜɥɟɬɜɨɪɹɟɬ� ɯɢɪɭɪɝɨɜ�� ȼ� ɫɜɹɡɢ� ɫ� ɩɨɜɫɟɦɟɫɬɧɵɦ� ɜɧɟɞɪɟɧɢɟɦ�
ɜɢɞɟɨɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ� ɞɚɧɧɚɹ� ɩɪɨɛɥɟɦɚ� ɩɪɢɨɛɪɟɥɚ� ɟɳɟ�
ɛɨɥɶɲɭɸ� ɚɤɬɭɚɥɶɧɨɫɬɶ�� ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ� ©ɬɪɭɞɧɨɭɞɚɥɢɦɵɯª�
ɫɢɬɭɚɰɢɣ� ɢ� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ� ɩɥɚɧɢɪɨɜɚɧɢɟ� ɚɞɟɤɜɚɬɧɵɯ� ɦɟɪ� ɜɵɯɨɞɚ�
ɢɡ� ɧɢɯ� ɩɪɢ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɢ�� ɧɚ� ɧɚɲ� ɜɡɝɥɹɞ��
ɹɜɥɹɟɬɫɹ� ɤɪɚɟɭɝɨɥɶɧɵɦ� ɤɚɦɧɟɦ� ɜ� ɷɧɞɨɯɢɪɭɪɝɢɢ� ɯɨɥɟɰɢɫɬɨɥɢɬɢɚɡɚ�
ɜ�ɩɥɚɧɟ�ɫɧɢɠɟɧɢɹ�ɱɢɫɥɚ�ɢɧɬɪɚ��ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɷɧɞɨɯɢɪɭɪɝɢɢ� ɩɪɢ�
ɠɟɥɱɧɨɤɚɦɟɧɧɨɣ� ɛɨɥɟɡɧɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋɭɳɟɫɬɜɟɧɧɵɦ�

ɦɨɦɟɧɬɨɦ� ɞɥɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɫɥɨɠɧɵɯ� ɫɢɬɭɚɰɢɣ� ɹɜɥɹɟɬɫɹ� ɫɛɨɪ�
ɚɧɚɦɧɟɡɚ�� ɝɞɟ� ɨɫɨɛɨ� ɜɵɞɟɥɹɟɦ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɱɚɫɬɨɬɭ�
ɩɪɢɫɬɭɩɨɜ�� Ɍɚɤ�� ɢɡ� ���� ɛɨɥɶɧɵɯ� ɫ� ɞɚɜɧɨɫɬɶɸ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɬ� �� ɥɟɬ�
ɢ�ɛɨɥɟɟ�ɜɨ�ɜɪɟɦɹ�ɨɩɟɪɚɰɢɢ�ɭ�����ɜɨɡɧɢɤɥɢ�ɬɟ�ɢɥɢ�ɢɧɵɟ�ɬɪɭɞɧɨɫɬɢ��
ɩɪɢ� ɷɬɨɦ� ɜ� ɚɧɚɦɧɟɡɟ� ɢɦɟɥɢɫɶ� ɱɚɫɬɵɟ� ɩɪɢɫɬɭɩɵ� ɤɚɥɶɤɭɥɟɡɧɨɝɨ�
ɯɨɥɟɰɢɫɬɢɬɚ� ɭ� ɷɬɢɯ� ɩɚɰɢɟɧɬɨɜ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɜɨɡɪɚɫɬɧɨɝɨ� ɮɚɤɬɨɪɚ�
ɜɵɹɜɢɥɢ�� ɱɬɨ� ��� ɢɡ� ���� ɩɚɰɢɟɧɬɨɜ�� ɭ� ɤɨɬɨɪɵɯ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ�
ɛɵɥɢ� ɬɟɯɧɢɱɟɫɤɢɟ� ɬɪɭɞɧɨɫɬɢ�� ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɡɪɟɥɨɦ� ɢ� ɩɨɠɢɥɨɦ�
ɜɨɡɪɚɫɬɟ�� ɱɬɨ� ɫɨɫɬɚɜɢɥɨ� ������� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɛɚɥɥɶɧɨɣ� ɨɰɟɧɤɢ�
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɤɪɢɬɟɪɢɟɜ� ɍɁɂ� ɦɵ� ɜɵɞɟɥɢɥɢ� ɱɟɬɵɪɟ� ɤɚɬɟɝɨɪɢɢ�
ɫɥɨɠɧɨɫɬɢ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɜ�ɤɨɦɩɥɟɤɫ�ɤɪɢɬɟɪɢɟɜ��ɩɨɥɭɱɟɧɧɵɯ�
ɜɨ� ɜɪɟɦɹ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɨɬɞɟɥɶɧɨ� ɜɵɞɟɥɢɥɢ�
ɧɚɥɢɱɢɟ� ɢɥɢ� ɨɬɫɭɬɫɬɜɢɟ� ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɠɟɥɱɧɨɝɨ�
ɩɭɡɵɪɹ�� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɤɨɬɨɪɨɝɨ� ɩɨɥɭɱɚɥɢ� ɩɪɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɧɚɝɪɭɡɤɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ� ɢ� ɫɨɩɨɫɬɚɜɥɟɧɢɟ� ɞɨɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɨɛɫɥɟɞɨɜɚɧɢɹ� ɢ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɧɚɯɨɞɤɢ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɢɡ� ��� ɫɥɭɱɚɹ�
ɨɬɫɭɬɫɬɜɢɹ�ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ�ɮɭɧɤɰɢɢ�ɠɟɥɱɧɨɝɨ�ɩɭɡɵɪɹ�ɜ����ɫɥɭɱɚɹɯ�
ɨɛɧɚɪɭɠɟɧɵ�ɪɚɡɥɢɱɧɵɟ�ɜɢɞɵ�ɨɛɬɭɪɚɰɢɢ�ɩɭɡɵɪɧɨɝɨ�ɩɪɨɬɨɤɚ�ɤɚɦɧɟɦ��
Ɋɚɧɟɟ� ɩɟɪɟɧɟɫɟɧɧɵɟ� ɨɩɟɪɚɰɢɢ� ɫɚɦɢ� ɩɨ� ɫɟɛɟ� ɫɨɡɞɚɸɬ� ɫɥɨɠɧɨɫɬɢ� ɧɟ�
ɬɨɥɶɤɨ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɢ�� ɧɨ� ɢ�
ɩɪɢ�ɞɪɭɝɢɯ�ɬɢɩɚɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɜɢɞɟɨɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�
ɬɟɯɧɢɤɢ��Ɍɪɭɞɧɨɫɬɢ� ɫɨɡɞɚɸɬɫɹ� ɤɚɤ� ɧɚ� ɷɬɚɩɟ� ɞɨɫɬɭɩɚ�� ɬɚɤ� ɢ� ɩɨ� ɯɨɞɭ�
ɨɩɟɪɚɰɢɢ�� ɜ� ɨɫɨɛɟɧɧɨɫɬɢ�� ɟɫɥɢ� ɨɬɤɪɵɬɵɟ� ɨɩɟɪɚɰɢɢ� ɜɵɩɨɥɧɟɧɵ� ɧɚ�
ɨɪɝɚɧɚɯ� ɜɟɪɯɧɟɝɨ� ɷɬɚɠɚ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� Ɋɚɧɟɟ� ɩɟɪɟɧɟɫɟɧɧɵɟ�
ɨɩɟɪɚɰɢɢ� ɧɚ� ɜɟɪɯɧɟɦ� ɷɬɚɠɟ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɨɰɟɧɟɧɵ� ɜ� �� ɛɚɥɥɚ��
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɨɩɟɪɚɰɢɢ� ɧɚ� ɧɢɠɧɟɦ� ɷɬɚɠɟ� ±� ɜ� �� ɛɚɥɥɚ��Ⱥɤɰɟɧɬ� ɧɚ�
ɪɚɡɥɢɱɧɵɯ� ɫɬɟɩɟɧɹɯ� ɨɠɢɪɟɧɢɹ� ɭ� ɛɨɥɶɧɵɯ� ɨɛɭɫɥɨɜɥɟɧ� ɬɟɦ�� ɱɬɨ� ɭ�
ɞɚɧɧɵɣ�ɤɚɬɟɝɨɪɢɢ�ɛɨɥɶɧɵɯ�ɢɦɟɟɬɫɹ�ɨɫɨɛɟɧɧɨɫɬɢ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɬɟɯɧɢɤɟ�
ɨɩɟɪɢɪɨɜɚɧɢɹ�� ɧɨ� ɢ� ɜ� ɞɨ�� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�� ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɞɚɧɧɨɣ� ɦɟɬɨɞɢɤɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�
ɫɬɟɩɟɧɢ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɥɨɠɧɨɫɬɢ�Ʌɏɗ� ɩɨɡɜɨɥɹɟɬ� ɫɭɦɦɚɪɧɨ� ɨɰɟɧɢɬɶ�
ɢɫɯɨɞ� ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� Ɍɚɤ�� ɩɪɢ� ɨɛɳɟɣ� ɫɭɦɦɟ�
ɛɚɥɥɨɜ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ� �� ɞɨ� ��� ɛɚɥɥɨɜ� ɩɪɨɝɧɨɡ� ɛɥɚɝɨɩɪɢɹɬɟɧ�� ɉɪɢ�
ɤɨɥɢɱɟɫɬɜɟ�ɛɚɥɥɨɜ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɬ����ɞɨ����ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ�ɬɪɭɞɧɨɫɬɢ�
ɬɟɯɧɢɱɟɫɤɨɝɨ�ɜɵɩɨɥɧɟɧɢɹ�Ʌɏɗ��ɉɪɢ�ɫɭɦɦɟ�ɛɚɥɨɜ�ɫɜɵɲɟ����ɛɚɥɥɨɜ�
ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɬɪɭɞɧɨɫɬɢ�ɜɨ�ɜɪɟɦɹ�ɨɩɟɪɚɰɢɢ��ȼ�ɫɥɭɱɚɟ�
ɟɫɥɢ� ɞɚɧɧɨɟ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ� ɢɦɟɟɬ� ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɩɪɢ� ɜɢɡɭɚɥɶɧɨɣ�
ɪɟɜɢɡɢɢ��ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɪɨɢɡɜɟɫɬɢ�ɤɨɧɜɟɪɫɢɸ�
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,QWURGXFWLRQ�� &XUUHQWO\�� WKH� QXPEHU� RI� LQWUDRSHUDWLYH� FRPSOLFDWLRQV� LQ�
VXUJHU\�IRU�JDOOVWRQH�GLVHDVH�LV�VWLOO�QRW�VDWLV¿HG�ZLWK�VXUJHRQV��,Q�FRQQHFWLRQ�
ZLWK� WKH� ZLGHVSUHDG� LQWURGXFWLRQ� RI� YLGHR� HQGRVFRSH� WHFKQRORJ\�� WKLV�
SUREOHP�KDV�EHFRPH�HYHQ�PRUH�XUJHQW��)RUHFDVWLQJ�©VWXEERUQª�VLWXDWLRQV�
DQG�DV�D�FRQVHTXHQFH�DGHTXDWH�SODQQLQJ�RXW�RI�WKHP�GXULQJ�ODSDURVFRSLF�
FKROHF\VWHFWRP\�� LQ� RXU� RSLQLRQ� LV� WKH� FRUQHUVWRQH� (QGRVXUJHU\�
FKROHF\VWROLWKLDVLV� LQ� UHGXFLQJ� WKH� QXPEHU� RI� LQWUD�� DQG� SRVWRSHUDWLYH�
FRPSOLFDWLRQV�� $LP�� (YDOXDWH� WKH� HIIHFWLYHQHVV� RI� (QGRVXUJHU\� LQ�
FKROHOLWKLDVLV�� 0DWHULDOV� DQG� PHWKRGV�� (VVHQWLDO� IRU� WKH� SUHGLFWLRQ� RI�
FRPSOH[� VLWXDWLRQV� LV� D�FROOHFWLRQ�RI�KLVWRU\��ZKLFK�JDYH�SURPLQHQFH� WR�
GLVHDVH� GXUDWLRQ� DQG� IUHTXHQF\� RI� DWWDFNV�� 7KXV�� RI� ���� SDWLHQWV� ZLWK�
GLVHDVH�GXUDWLRQ�RI���\HDUV�RU�PRUH��GXULQJ�VXUJHU\�LQ�����KDYLQJ�FHUWDLQ�
GLI¿FXOWLHV�ZLWK�D�KLVWRU\�RI�IUHTXHQW�DWWDFNV�ZHUH�FDOFXORXV�FKROHF\VWLWLV�
LQ�WKHVH�SDWLHQWV��,Q�WKH�DQDO\VLV�RI�WKH�DJH�IDFWRU�UHYHDOHG�WKDW����RI�����
SDWLHQWV�ZKR�ZHUH�WHFKQLFDO�GLI¿FXOWLHV�GXULQJ�VXUJHU\��ZHUH�LQ�PLGGOH�DQG�
ROG�DJH��ZKLFK�DFFRXQWHG�IRU��������2Q�WKH�EDVLV�RI�SRLQW�VFRULQJ�FULWHULD�
SUHVHQWHG� XOWUDVRXQG�� ZH� KDYH� LGHQWL¿HG� IRXU� FDWHJRULHV� RI� GLI¿FXOW\��
,W� VKRXOG�EH�QRWHG� WKDW� WKH� VHW�RI� FULWHULD�REWDLQHG�GXULQJ�DQ�XOWUDVRXQG�
H[DPLQDWLRQ� VHSDUDWHO\� LGHQWL¿HG� WKH� SUHVHQFH� RU� DEVHQFH� RI� FRQWUDFWLOH�
IXQFWLRQ� RI� WKH� JDOOEODGGHU�� ZKLFK� ZDV� REWDLQHG� E\� WKH� FKDUDFWHULVWLF�
IXQFWLRQDO� ORDG�� %DVHG� RQ� WKH� VFRULQJ� FULWHULD� SUHVHQWHG� XOWUDVRXQG�� ZH�
KDYH�LGHQWL¿HG�IRXU�FDWHJRULHV�RI�GLI¿FXOW\��,W�VKRXOG�EH�QRWHG�WKDW�WKH�VHW�
RI�FULWHULD�REWDLQHG�GXULQJ�DQ�XOWUDVRXQG�H[DPLQDWLRQ�VHSDUDWHO\�LGHQWL¿HG�
WKH�SUHVHQFH�RU�DEVHQFH�RI�FRQWUDFWLOH�IXQFWLRQ�RI�WKH�JDOOEODGGHU��ZKLFK�
ZDV�REWDLQHG�E\�WKH�FKDUDFWHULVWLF�IXQFWLRQDO�ORDG��5HVXOWV��$QDO\VLV�DQG�
FRPSDULVRQ�RI� SUHRSHUDWLYH� H[DPLQDWLRQ� DQG�RSHUDWLQJ�¿QGLQJV� VKRZHG�
WKDW�RI�WKH����FDVHV�WKH�ODFN�RI�FRQWUDFWLOH�IXQFWLRQ�RI�WKH�JDOOEODGGHU�LQ�
��� FDVHV� UHYHDOHG� YDULRXV� W\SHV� RI� REVWUXFWLRQ� RI� WKH� F\VWLF� GXFW� VWRQH��
(DUOLHU�VXUJHULHV�WKHPVHOYHV�FUHDWH�GLI¿FXOWLHV�QRW�RQO\�ZKHQ�SHUIRUPLQJ�
ODSDURVFRSLF� FKROHF\VWHFWRP\�� EXW� DOVR� LQ� RWKHU� W\SHV� RI� WUDQVDFWLRQV�
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XVLQJ�YLGHR�HQGRVFRSH�WHFKQRORJ\��'LI¿FXOWLHV�DUH�ERWK�WKH�DFFHVV�SRLQW�
DQG�WKH�FRXUVH�RI�WKH�RSHUDWLRQ��HVSHFLDOO\�LI�WKH�RSHUDWLRQ�SHUIRUPHG�RQ�
RSHQ�ERGLHV�RI�WKH�XSSHU�DEGRPHQ��(DUOLHU�VXUJHULHV�RQ�WKH�WRS�ÀRRU�RI�WKH�
DEGRPLQDO�FDYLW\�DUH�HVWLPDWHG�DW���SRLQWV��UHVSHFWLYHO\��RSHUDWLRQV�RQ�WKH�
JURXQG�ÀRRU�RI���SRLQWV��(PSKDVLV�RQ�WKH�GLIIHUHQW�GHJUHHV�RI�REHVLW\�LQ�
SDWLHQWV�GXH�WR�WKH�IDFW�WKDW�WKLV�SDUWLFXODU�JURXS�RI�SDWLHQWV�KDV�QRW�RQO\�
RSHUDWH� LQ� WKH�DUW��EXW� LQ� WKH�SUH�� DQG�SRVWRSHUDWLYH�SHULRG��&RQFOXVLRQ��
7KXV�� WKH� XVH� RI� WKLV� PHWKRG� RI� IRUHFDVWLQJ� WKH� GHJUHH� RI� WHFKQLFDO�
FRPSOH[LW\� /&(� DOORZV� VXPPDULO\� DVVHVV� WKH� RXWFRPH� HQGRVXUJLFDO�
LQWHUYHQWLRQ��7KXV��ZKHQ�WKH�WRWDO�DPRXQW�RI�EDOOV�UDQJLQJ�IURP���WR����
SRLQWV�EHWWHU�SURJQRVLV��:KHQ�WKH�QXPEHU�RI�SRLQWV�LQ�WKH�UDQJH�RI����±�
���H[SHFWHG�WHFKQLFDO�GLI¿FXOWLHV�SHUIRUPLQJ�/&(��:KHQ�WKH�DPRXQW�RI�
EDOOV�RYHU����EDOOV�DVVXPHG�FRQVLGHUDEOH�GLI¿FXOWLHV�GXULQJ�VXUJHU\��,I�WKLV�
DVVXPSWLRQ�LV�D�YLVXDO�FRQ¿UPDWLRQ�RI�WKH�DXGLW�LV�DGYLVDEOH�WR�PDNH�WKH�
FRQYHUVLRQ�

ɏɂɊɍɊȽɂɑȿɋɄɈȿ�Ʌȿɑȿɇɂȿ�ɄɂɋɌɕ�ɉɈȾɀȿɅɍȾɈɑɇɈɃ�
ɀȿɅȿɁɕ
Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱦ�ɒ��ɏɨɞɠɢɦɟɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� ɤɥɢɧɢɱɟɫɤɨɣ� ɯɢɪɭɪɝɢɢ� ɩɪɢɦɟɧɹɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ�
ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢ�ɞɢɚɝɧɨɫɬɢɤɢ�ɤɢɫɬ�ɉɀ��ɨɞɧɚɤɨ�ɪɚɰɢɨɧɚɥɶɧɚɹ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ� ɧɟ�
ɨɩɪɟɞɟɥɟɧɵ� ɢ� ɧɟ� ɩɪɨɜɟɞɟɧɚ� ɨɰɟɧɤɚ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ� ɤɚɠɞɨɝɨ� ɢɡ�
ɧɢɯ�� ɉɪɨɞɨɥɠɚɸɬɫɹ� ɞɢɫɤɭɫɫɢɢ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɫɪɨɤɨɜ� ɢ� ɩɨɤɚɡɚɧɢɣ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɤɨɪɪɟɤɰɢɢ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɉɀ��ɇɟɬ�ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�
ɜ�ɜɨɩɪɨɫɟ�ɜɵɛɨɪɚ�ɫɩɨɫɨɛɚ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɤɢɫɬ�ɉɀ��Ʉɪɨɦɟ�
ɬɨɝɨ��ɢɡɜɟɫɬɧɵɟ�ɦɟɬɨɞɵ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɧɟ�ɜɫɟɝɞɚ�ɩɪɢɦɟɧɹɸɬɫɹ�
ɫ�ɭɱɟɬɨɦ�ɷɬɢɨɥɨɝɢɢ�ɢ�ɩɚɬɨɝɟɧɟɡɚ�ɤɢɫɬ�ɉɀ��ɱɬɨ�ɭ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɱɚɫɬɢ�
ɛɨɥɶɧɵɯ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɟɰɢɞɢɜɭ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɜɵɫɨɤɨɣ�
ɥɟɬɚɥɶɧɨɫɬɶɸ�ɢ�ɢɧɜɚɥɢɞɧɨɫɬɶɸ��ɋ�ɷɬɢɯ�ɩɨɡɢɰɢɣ�ɧɚɦ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɩɨɞɟɥɢɬɶɫɹ� ɨɩɵɬɨɦ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɤɢɫɬ�
ɉɀ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɤɢɫɬɚɦɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ��ɦ� ɯɢɪɭɪɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɟ� ɤɥɢɧɢɤɢ� ȺɧɞȽɨɫɆɂ� ɡɚ�
ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɭ�ɩɨ�ɩɨɜɨɞɭ�ɤɢɫɬ�ɉɀ�
ɩɨɞɜɟɪɝɧɭɬɨ����ɩɚɰɢɟɧɬɨɜ��ɂɡ�ɧɢɯ�ɠɟɧɳɢɧ�±����ɦɭɠɱɢɧ�±�����ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ��� ɝɨɞɚ�� ɉɨ� ɥɨɤɚɥɢɡɚɰɢɢ�� ɬɟɥɨ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�
ɠɟɥɟɡɵ�±�����ɯɜɨɫɬɨɜɨɣ�ɱɚɫɬɢ�±����ɂɡ�ɚɧɚɦɧɟɡɚ�±���ɛɨɥɶɧɵɯ�ɪɚɧɶɲɟ�
ɩɟɪɟɧɟɫɥɢ�ɬɪɚɜɦɭ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ����ɩɚɰɢɟɧɬɚ�ɥɟɱɢɥɢɫɶ�ɩɨ�ɩɨɜɨɞɭ�
ɨɫɬɪɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ�� ɭ� �� ɚɧɚɦɧɟɡ� ɛɟɡ� ɨɫɨɛɟɧɧɨɫɬɟɣ�� ȼ� ɤɨɦɩɥɟɤɫ�
ɞɨɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɜɤɥɸɱɚɥɢ�ɤɚɤ�ɨɛɳɟɩɪɢɧɹɬɵɟ�� ɬɚɤ�ɢ�
ɫɩɟɰɢɚɥɶɧɵɟ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ��
ɪɟɬɪɨɝɪɚɞɧɚɹ�ɩɚɧɤɪɟɚɬɨɯɨɥɚɧɝɨɝɪɚɮɢɹ��ɤɨɦɩɶɸɬɟɪɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ���ȼ�
ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɥɟɱɟɧɢɢ�ɤɢɫɬ�ɉɀ�ɦɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ�
ɜɚɪɢɚɧɬɵ�ɨɩɟɪɚɰɢɢ�ɩɨ�Ɋɍ��ɇɚɲɚ�ɦɨɞɢɮɢɤɚɰɢɹ�ɨɩɟɪɚɰɢɢ�Ɋɍ�ɨɬɥɢɱɚɟɬɫɹ�
ɬɟɦ��ɱɬɨ�ɦɟɠɤɢɲɟɱɧɵɣ�ɷɧɬɟɪɨɷɧɬɟɪɨɚɧɚɫɬɨɦɨɡ�ɧɚɤɥɚɞɵɜɚɟɬɫɹ�©ɤɨɧɟɰ�
ɜ�ɛɨɤª�ɫ�ɢɧɜɚɝɢɧɚɰɢɟɣ�ɩɪɢɜɨɞɹɳɟɣ�ɩɟɬɥɢ�ɜ�ɨɬɜɨɞɹɳɭɸ�ɫ�ɩɨɦɨɳɶɸ�
ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ�� Ɉɛɪɚɡɨɜɚɧɢɟ� ɢɧɜɚɝɢɧɚɰɢɨɧɧɨɝɨ� ɚɧɚɫɬɨɦɨɡɚ�
ɫɨɡɞɚɟɬ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɩɪɨɞɜɢɠɟɧɢɹ�ɫɨɞɟɪɠɢɦɨɝɨ�ɬɨɧɤɨɣ�ɤɢɲɤɢ�ɬɨɥɶɤɨ�
ɜ�ɨɞɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ��ɬɟɦ�ɫɚɦɵɦ�ɩɪɨɢɫɯɨɞɢɬ�ɥɢɤɜɢɞɚɰɢɹ�ɪɚɡɥɢɱɧɵɯ�
ɪɟɮɥɸɤɫɨɜ�� ɉɪɢɜɨɞɢɦ� ɨɩɢɫɚɧɢɟ� ɨɫɧɨɜɧɵɯ� ɷɬɚɩɨɜ� ɜɧɭɬɪɟɧɧɟɝɨ�
ɞɪɟɧɢɪɨɜɚɧɢɹ� ɤɢɫɬɵ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɩɨ� Ɋɍ� ɜ� ɧɚɲɟɣ�
ɦɨɞɢɮɢɤɚɰɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɍɟɯɧɢɤɚ� ɨɩɟɪɚɰɢɢ�� ȼɟɪɯɧɟɫɪɟɞɢɧɧɚɹ�
ɥɚɩɚɪɨɬɨɦɢɹ�� Ɋɟɜɢɡɢɹ�� ȼɟɪɢɮɢɤɚɰɢɹ� ɞɢɚɝɧɨɡɚ��Ɇɨɛɢɥɢɡɚɰɢɹ� ɤɢɫɬɵ�
ɉɀ� ɨɬ� ɨɤɪɭɠɚɸɳɢɯ� ɬɤɚɧɟɣ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɫɩɚɟɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɫ�
ɩɨɫɥɟɞɭɸɳɟɣ� ɩɭɧɤɰɢɟɣ� ɟɟ� ɢ� ɨɩɨɪɨɠɧɟɧɢɟɦ�� ɉɟɬɥɹ� ɬɨɧɤɨɣ� ɤɢɲɤɢ�
ɧɚ� ��±��� ɫɦ� ɞɢɫɬɚɥɶɧɟɟ� ɞɭɨɞɟɧɨɟɸɧɚɥɶɧɨɝɨ� ɢɡɝɢɛɚ� ɩɟɪɟɫɟɤɚɟɬɫɹ� ɜ�
ɩɨɩɟɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ� ɰɟɧɬɪɚɥɶɧɨɣ� ɫɨɫɭɞɢɫɬɨɣ�
ɚɪɤɚɞɵ�� Ɉɪɚɥɶɧɵɣ� ɤɨɧɟɰ� ɭɲɢɜɚɟɬɫɹ� ɝɟɪɦɟɬɢɱɧɨ� ɧɚɝɥɭɯɨ��
Ɏɨɪɦɢɪɭɟɬɫɹ� ɨɤɧɨ� ɜ� ɦɟɡɨɤɨɥɨɧɟ�� ɑɟɪɟɡ� ɨɤɧɨ� ɨɬɜɨɞɹɳɚɹ� ɩɟɬɥɹ�
ɬɨɧɤɨɣ� ɤɢɲɤɢ� ɩɨɞɬɹɝɢɜɚɟɬɫɹ� ɤ� ɤɢɫɬɟ� ɉɀ� ɢ� ɫɮɨɪɦɢɪɨɜɵɜɚɟɬɫɹ�
ɷɧɬɟɪɨɰɢɫɬɨɫɬɨɦɚ� ɧɚ� ©ɤɚɪɤɚɫɧɨɦª� ɞɪɟɧɚɠɟ�� ɉɪɢɜɨɞɹɳɚɹ� ɩɟɬɥɹ�
ɤɢɲɤɢ�ɚɧɚɫɬɨɦɨɡɢɪɭɟɬɫɹ�ɩɨ�ɫɩɨɫɨɛɭ�©ɤɨɧɟɰ�ɜ�ɛɨɤª�ɫ�ɢɧɜɚɝɢɧɚɰɢɟɣ�
ɩɪɢɜɨɞɹɳɟɣ� ɩɟɬɥɢ� ɜ� ɨɬɜɨɞɹɳɭɸ� ɫ� ɩɨɦɨɳɶɸ� ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ� ɫ�
ɬɚɤɢɦ� ɪɚɫɱɟɬɨɦ�� ɱɬɨɛɵ� ɞɥɢɧɚ� ɢɧɜɚɝɢɧɚɬɚ� ɧɟ� ɩɪɟɜɵɲɚɥɚ� ���±�� ɫɦ��
Ɍɭɚɥɟɬ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��Ɉɩɟɪɚɰɢɨɧɧɚɹ�ɪɚɧɚ�ɩɨɫɥɨɣɧɨ�ɭɲɢɜɚɟɬɫɹ�
ɧɚɝɥɭɯɨ�� ȼɫɟ� ɛɨɥɶɧɵɟ� ɜɵɩɢɫɚɧɵ� ɜ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ��
Ɉɫɥɨɠɧɟɧɢɣ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��
ȼɵɜɨɞɵ��ɇɚɲ�ɨɩɵɬ�ɩɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɨɩɟɪɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�ɩɨ�Ɋɍ�
ɫ�ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɦ�ɦɟɠɤɢɲɟɱɧɵɦ�ɚɧɚɫɬɨɦɨɡɨɦ�ɹɜɥɹɟɬɫɹ�ɨɩɟɪɚɰɢɟɣ�
ɜɵɛɨɪɚ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɥɟɱɟɧɢɢ�ɤɢɫɬɵ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�
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,QWURGXFWLRQ�� ,Q� FOLQLFDO� VXUJHU\� XVHG� YDULRXV� PHWKRGV� RI� UHVHDUFK�
DQG� GLDJQRVLV� RI� SDQFUHDV� F\VWV�� KRZHYHU�� UDWLRQDO� FRQVLVWHQF\� DQG�
DSSURSULDWHQHVV� RI� WKHLU� DSSOLFDWLRQ� WR� EH� LGHQWL¿HG� DQG� DVVHVVHG� WKH�
LQIRUPDWLRQ� FRQWHQW� RI� HDFK��7KH�GHEDWH� FRQWLQXHV� DV� WR� WKH� WLPLQJ� DQG�
LQGLFDWLRQV� RI� VXUJLFDO� FRUUHFWLRQ� RI� WKLV� SDWKRORJ\� SDQFUHDV�� 7KHUH� LV�
QR�FHUWDLQW\�LQ�WKH�FKRLFH�RI�WKH�PHWKRG�RI�VXUJLFDO�WUHDWPHQW�RI�F\VWV�RI�
WKH�SDQFUHDV��)XUWKHUPRUH�� WKH�NQRZQ�PHWKRGV�RI�VXUJLFDO� WUHDWPHQW�DUH�
QRW�DOZD\V�DSSOLHG��WDNLQJ�LQWR�DFFRXQW�WKH�HWLRORJ\�DQG�SDWKRJHQHVLV�RI�
F\VWV�RI�WKH�SDQFUHDV��WKDW�D�FHUWDLQ�SURSRUWLRQ�RI�SDWLHQWV�OHDGV�WR�UHODSVH�
RI�WKH�GLVHDVH�DQG�LV�DVVRFLDWHG�ZLWK�KLJK�PRUWDOLW\�DQG�GLVDELOLW\��)URP�
WKLV�SHUVSHFWLYH�� LW�VHHPV�DSSURSULDWH�WR�VKDUH�WKH�H[SHULHQFH�RI�VXUJLFDO�
WUHDWPHQW�RI� F\VWV�RI� WKH�SDQFUHDV��$LP�� ,PSURYH� WKH� UHVXOWV�RI� VXUJLFDO�
WUHDWPHQW�RI�SDWLHQWV�ZLWK�SDQFUHDWLF�F\VWV��0DWHULDOV�DQG�PHWKRGV����,Q�WKH�
VXUJLFDO�GHSDUWPHQW�RI�WKH�FOLQLF�$QG*RV0,�SDVW����\HDUV�VXUJHU\�IRU�F\VWV�
59�VXEMHFWHG�WR����SDWLHQWV��2I�WKHVH�ZRPHQ�±�������±�PHQ��PHDQ�DJH�ZDV�
���\HDUV��%\�ORFDOL]DWLRQ��WKH�ERG\�RI�WKH�SDQFUHDV�±�������±�WDLO�VHFWLRQ��
0HGLFDO�UHSRUW�±���SDWLHQWV�HDUOLHU�VXIIHUHG�DQ�DEGRPLQDO�LQMXU\����SDWLHQWV�
ZHUH�WUHDWHG�IRU�DFXWH�SDQFUHDWLWLV�LQ���XQUHPDUNDEOH�KLVWRU\��7KH�FRPSOH[�
SUHRSHUDWLYH�H[DPLQDWLRQ�LQFOXGHG�ERWK�FRQYHQWLRQDO�DQG�VSHFLDO�PHWKRGV�
RI� LQYHVWLJDWLRQ� �XOWUDVRXQG� VFDQ�� UHWURJUDGH� SDQNUHDWRKRODQJRJUD¿\D��
FRPSXWHG�WRPRJUDSK\���,Q�WKH�VXUJLFDO�WUHDWPHQW�RI�F\VWV�RI�WKH�SDQFUHDV��
ZH� XVHG� PRGL¿HG� YHUVLRQV� RSHUDWLRQV� 8]EHNLVWDQ�� 2XU� PRGL¿FDWLRQ�
RI� WKH� RSHUDWLRQ� RI� 8]EHNLVWDQ� LV� FKDUDFWHUL]HG� LQ� WKDW� LQWHULQWHVWLQDO�
HQWHURHQWHURDQDVWRPRVLV� LPSRVHG� ©HQG�WR�VLGHª� ZLWK� LQWXVVXVFHSWLRQ�
DIIHUHQW� ORRS� LQ� WKH� RIIWDNH� E\� WKH� VLQJOH� VHDP�� (GXFDWLRQ� LQYDJLQDWHG�
DQDVWRPRVLV� FUHDWH� FRQGLWLRQV� IRU� WKH� SURPRWLRQ� RI� WKH� FRQWHQWV� RI� WKH�
VPDOO�LQWHVWLQH�LQ�RQO\�RQH�GLUHFWLRQ��WKXV�WKH�HOLPLQDWLRQ�RI�YDULRXV�UHÀX[�
RFFXUV��+HUH�DUH�WKH�EDVLF�VWDJHV�RI�LQWHUQDO�GUDLQDJH�RI�SDQFUHDWLF�F\VWV�
E\� 58� LQ� RXU� PRGL¿FDWLRQ�� 5HVXOWV�� 6XUJLFDO� WHFKQLTX�� $SSHU� PHGLDO�
ODSDURWRPLF� DFFHVV�� 5HYLVLRQ�� 9HUL¿FDWLRQ� RI� WKH� GLDJQRVLV�� 0RELOL]LQJ�
SDQFUHDV�F\VW�IURP�WKH�VXUURXQGLQJ�WLVVXH��ZLWK�WKH�SUHVHQFH�RI�DGKHVLRQV��
IROORZHG�E\�SXQFWXUH�LW�DQG�HPSW\LQJ��/RRS�RI�VPDOO�LQWHVWLQH���±���FP�
GLVWDO� WR� WKH�GXRGHQRMHMXQDO�ÀH[XUH� LQ� WKH� WUDQVYHUVH�GLUHFWLRQ�LQWHUVHFWV�
ZLWK� SUHVHUYDWLRQ� RI� FHQWUDO� YDVFXODU� DUFDGHV�� 2UDO� HQG� VXWXUHG� WLJKWO\�
VHDOHG��)RUPHG� LQ�PH]RNRORQH�ZLQGRZ��7KURXJK� WKH�ZLQGRZ��GLYHUWLQJ�
ORRS� RI� VPDOO� LQWHVWLQH� LV� SXOOHG� WR� WKH� F\VW� DQG� 59� VIRUPLURY\YDHWV\D�
HQWHURWVLVWRVWRPD� WR�©ZLUHIUDPHª�GUDLQDJH��$IIHUHQW�ERZHO� DQDVWRPRVHV�
E\�WKH�PHWKRG�RI�©HQG��WR�VLGH�©�ZLWK�LQWXVVXVFHSWLRQ�DIIHUHQW�ORRS�LQ�WKH�
RIIWDNH�E\�WKH�VLQJOH�VHDP���VR�DV�WR�QRW�H[FHHG�WKH�OHQJWK�LQWXVVXVFHSWXP�
���±��FP�7RLOHW�DEGRPHQ��2SHUDWLQJ�ZRXQG�WLJKWO\�VXWXUHG�LQ�OD\HUV��$OO�
SDWLHQWV�ZHUH�GLVFKDUJHG� LQ� VDWLVIDFWRU\� FRQGLWLRQ��&RPSOLFDWLRQV� LQ� WKH�
HDUO\� SRVWRSHUDWLYH� SHULRG� ZDV� REVHUYHG�� &RQFOXVLRQ�� 2XU� H[SHULHQFH�
VKRZV�WKDW�VXUJHU\�IRU�58�ZLWK�LQYDJLQDWHG�LQWHVWLQDO�DQDVWRPRVLV�LV�WKH�
RSHUDWLRQ�RI�FKRLFH�LQ�WKH�VXUJLFDO�WUHDWPHQW�RI�SDQFUHDWLF�F\VWV�

ɍɅɍɑɒȿɇɂȿ�ɊȿɁɍɅɖɌȺɌɈȼ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə�
ȻɈɅɖɇɕɏ�ɉɊɂ�ɈɉɍɏɈɅȿȼɕɏ�ɂ�ɇȿɈɉɍɏɈɅȿȼɕɏ�
ɁȺȻɈɅȿȼȺɇɂəɏ�ɈȻɈȾɈɑɇɈɃ�ɄɂɒɄɂ
Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ��Ȼ�Ɋ��Ⱥɛɞɭɥɥɚɠɚɧɨɜ��Ȼ�Ʉ��Ɍɭɪɫɭɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ� ɫɨɜɪɟɦɟɧɧɨɣ�
ɯɢɪɭɪɝɢɢ�ɢ�ɜɧɟɞɪɟɧɢɟ�ɧɨɜɵɯ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�ɦɟɬɨɞɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɚɜɨɣ� ɩɨɥɨɜɢɧɵ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɨɫɬɚɸɬɫɹ� ɤɪɚɣɧɟ�
ɬɹɠɟɥɨɣ�ɩɚɬɨɥɨɝɢɟɣ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ�ɱɚɫɬɵɦɢ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ�
ɨɲɢɛɤɚɦɢ�� ɜɵɫɨɤɢɦ� ɩɪɨɰɟɧɬɨɦ� ɨɫɥɨɠɧɟɧɢɣ� ɢ� ɥɟɬɚɥɶɧɨɫɬɶɸ� ɜ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɟɥɶɧɚɹ�
ɨɰɟɧɤɚ� ɩɪɟɢɦɭɳɟɫɬɜ� ɢ� ɧɟɞɨɫɬɚɬɤɨɜ� ɪɚɡɥɢɱɧɵɯ� ɦɟɠɤɢɲɟɱɧɵɯ�
ɚɧɚɫɬɨɦɨɡɨɜ�ɩɪɢ�ɨɩɭɯɨɥɟɜɵɯ�ɢ�ɧɟɨɩɭɯɨɥɟɜɵɯ�ɡɚɛɨɥɟɜɚɧɢɹɯ�ɨɛɨɞɨɱɧɨɣ�
ɤɢɲɤɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɨɞ�ɧɚɲɢɦ�ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɢɫɶ�
��� ɩɚɰɢɟɧɬɨɜ�� ɩɟɪɟɧɟɫɲɢɯ� ɪɚɡɥɢɱɧɵɟ� ɜɚɪɢɚɧɬɵ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɨ� ɩɨɜɨɞɭ� ɪɚɡɥɢɱɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɚɡɥɢɱɧɵɯ�ɫɩɨɫɨɛɨɜ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɟɩɪɟɪɵɜɧɨɫɬɢ�
ɀɄɌ�� ɇɚɦɢ� ɩɟɪɟɫɦɨɬɪɟɧɵ� ɜɨɩɪɨɫɵ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɬɚɤɬɢɤɢ� ɢ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɜ� ɫɜɹɡɢ� ɫ�
ɪɚɡɪɚɛɨɬɤɨɣ� ɢ� ɜɧɟɞɪɟɧɢɟɦ� ɧɨɜɵɯ� ɦɟɬɨɞɨɜ� ɢ� ɫɩɨɫɨɛɨɜ�� ȼ� ɤɨɦɩɥɟɤɫ�
ɨɛɫɥɟɞɨɜɚɧɢɹ� ɜɤɥɸɱɚɥɢ� ɤɚɤ� ɨɛɳɟɩɪɢɧɹɬɵɟ�� ɬɚɤ� ɢ� ɫɩɟɰɢɚɥɶɧɵɟ�
ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɤɨɥɨɧɨɫɤɨɩɢɸ�� ɨɛɡɨɪɧɭɸ� ɪɟɧɬɝɟɧɨɫɤɨɩɢɸ�
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ɢ� ɝɪɚɮɢɸ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɍɁɂ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɜɟɪɯɧɢɯ� ɨɬɞɟɥɨɜ� ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ� ɬɪɚɤɬɚ�� ɥɚɩɚɪɨɫɤɨɩɢɸ��
Ɉɩɟɪɚɬɢɜɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɩɨ�ɩɨɜɨɞɭ�ɩɚɬɨɥɨɝɢɢ� ɬɨɥɫɬɨɣ�ɤɢɲɤɢ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɚɧɚɫɬɨɦɨɡɨɜ�ɬɪɚɞɢɰɢɨɧɧɵɦ�ɫɩɨɫɨɛɨɦ�
ɩɪɨɢɡɜɟɞɟɧɵ� ɭ� ��� ɩɚɰɢɟɧɬɚ�� ɚ� ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɟ� ɜɵɩɨɥɧɟɧɵ� ɭ� ���
ɛɨɥɶɧɵɯ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɚɧɚɫɬɨɦɨɡɨɜ�ɩɨ�ɩɪɢɧɰɢɩɭ�
©ɤɨɧɟɰ�ɜ�ɛɨɤª�±�ɭ���ɩɚɰɢɟɧɬɨɜ��ɂɡ���ɛɨɥɶɧɵɯ�ɫ�ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶɸ�
ɚɧɚɫɬɨɦɨɡɨɜ�ɭ���ɩɪɨɢɡɜɟɞɟɧɚ�ɪɟɥɚɩɚɪɨɬɨɦɢɹ��ɫ�ɥɟɬɚɥɶɧɵɦ�ɢɫɯɨɞɨɦ�ɭ�
��ɛɨɥɶɧɵɯ��Ɍɪɨɦɛɨɡ�ɦɟɡɟɧɬɟɪɢɚɥɶɧɵɯ�ɫɨɫɭɞɨɜ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɭ� �� ɛɨɥɶɧɨɝɨ�� ɩɪɨɢɡɜɟɞɟɧɚ� ɪɟɥɚɩɚɪɨɬɨɦɢɹ�
ɫ�ɥɟɬɚɥɶɧɵɦ�ɢɫɯɨɞɨɦ��Ɉɫɥɨɠɧɟɧɢɹ�ɨɛɳɟɝɨ�ɯɚɪɚɤɬɟɪɚ�ɨɬɦɟɱɟɧɵ�ɭ���
��������ɩɚɰɢɟɧɬɨɜ��Ɋɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɡɚɤɪɵɬɨɣ�ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ�
ɢɫɩɨɥɶɡɨɜɚɧɵ� ɭ� ��� �������� ɨɩɟɪɢɪɨɜɚɧɧɵɯ�� ɝɟɦɢɝɟɩɚɬɷɤɬɨɦɢɹ� ɭ� ��
������� ɛɨɥɶɧɵɯ� ɢ� ɢɞɟɚɥɶɧɚɹ� ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɹ� ɭ� ��� ��������� ɉɪɢ�
ɧɚɥɨɠɟɧɢɢ� ɚɧɚɫɬɨɦɨɡɨɜ� ɢɧɜɚɝɢɧɚɰɢɨɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɩɨ� ɩɪɢɧɰɢɩɭ�
©ɤɨɧɟɰ� ɜ� ɛɨɤª� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɢɦɟɥɚ� ɦɟɫɬɨ� ɭ� �� ɛɨɥɶɧɵɯ�� ɚ� ɩɪɢ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɚɧɚɫɬɨɦɨɡɨɜ� ɩɨ� ɩɪɢɧɰɢɩɭ� ©ɤɨɧɟɰ� ɜ� ɤɨɧɟɰª� ±� ɭ� ��
ɩɚɰɢɟɧɬɚ�� ɂɡ� �� ɛɨɥɶɧɵɯ� ɫ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶɸ� ɚɧɚɫɬɨɦɨɡɨɜ� ɭ� ��
ɩɪɨɢɡɜɟɞɟɧɚ� ɪɟɥɚɩɚɪɨɬɨɦɢɹ�� ɫ� ɥɟɬɚɥɶɧɵɦ� ɢɫɯɨɞɨɦ� ɭ� �� ɛɨɥɶɧɨɝɨ��
Ʉɪɨɜɨɬɟɱɟɧɢɟ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɨ�
ɭ� �� ɛɨɥɶɧɨɝɨ�� ɩɨɫɥɟɞɧɟɟ� ɤɨɪɪɢɝɢɪɨɜɚɧɨ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɦ� ɩɭɬɟɦ��
Ɉɫɥɨɠɧɟɧɢɹ� ɨɛɳɟɝɨ� ɯɚɪɚɤɬɟɪɚ� ɨɬɦɟɱɟɧɵ� ɭ� �� �������� ɩɚɰɢɟɧɬɨɜ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɨɫɥɨɠɧɟɧɢɣ� ɜ� ɪɚɧɧɟɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɜ�ɝɪɭɩɩɟ�
ɛɨɥɶɧɵɯ� ɫ� ɬɪɚɞɢɰɢɨɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɚɧɚɫɬɨɦɨɡɨɜ�
ɨɫɥɨɠɧɟɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɬɟɯɧɢɤɨɣ� ɨɩɟɪɚɰɢɢ�� ɨɬɦɟɱɟɧɵ� ɭ� ��
���������ɥɟɬɚɥɶɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ��������ɉɪɨɰɟɧɬ�ɨɛɳɢɯ�ɨɫɥɨɠɧɟɧɢɣ�
ɨɬɦɟɱɟɧ� ɭ� �� �������� ɩɚɰɢɟɧɬɨɜ�� ɏɚɪɚɤɬɟɪ� ɨɫɥɨɠɧɟɧɢɣ� ,,� ɝɪɭɩɩɵ�
ɜ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɢɦɟɥ� ɦɟɫɬɨ� ɭ� �� ��������
ɩɚɰɢɟɧɬɨɜ�� ɫ� ɥɟɬɚɥɶɧɨɫɬɶɸ� ������ Ɉɫɥɨɠɧɟɧɢɹ� ɨɛɳɟɝɨ� ɯɚɪɚɤɬɟɪɚ�
ɨɬɦɟɱɟɧɵ� ɭ� �� �������� ɩɚɰɢɟɧɬɨɜ�� ȼɵɜɨɞɵ�� ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɟ�
ɫɩɨɫɨɛɵ�ɤɨɦɩɪɟɫɫɢɢ�ɜ�ɯɢɪɭɪɝɢɢ�ɨɛɨɞɨɱɧɨɣ�ɤɢɲɤɢ�ɩɪɢ�ɫɨɛɥɸɞɟɧɢɢ�
ɜɵɹɜɥɟɧɧɵɯ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɬɟɯɧɢɤɢ�ɤɢɲɟɱɧɨɝɨ�ɲɜɚ�ɹɜɥɹɸɬɫɹ�ɨɞɧɢɦɢ�
ɢɡ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɦɟɪ� ɜ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɪɚɧɧɢɯ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ�ɢ�ɥɟɬɚɥɶɧɨɫɬɢ�

,03529('�5(68/76�2)�685*,&$/�75($70(17�2)�
3$7,(176�:,7+�1(23/$67,&�$1'�121�1(23/$67,&�
',6($6(6�2)�7+(�&2/21
0�)��1LVKDQRY��$�=��2WDNX]L\HY��%�5��$EGXOODMDQRY��%�.��7XUVXQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY�
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ�� 'HVSLWH� VLJQL¿FDQW� DGYDQFHV� LQ� PRGHUQ� VXUJHU\� DQG� WKH�
LQWURGXFWLRQ�RI�QHZ�GLDJQRVWLF�PHWKRGV��GLVHDVH�RI� WKH� ULJKW�KDOI�RI� WKH�
FRORQ�DUH�H[WUHPHO\�VHYHUH�SDWKRORJ\�FKDUDFWHUL]HG�E\�IUHTXHQW�GLDJQRVWLF�
HUURUV�� WKH�KLJK� UDWH�RI�FRPSOLFDWLRQV�DQG�PRUWDOLW\� LQ� WKH�SRVWRSHUDWLYH�
SHULRG��$LP��&RPSDUDWLYH�HYDOXDWLRQ�RI�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�
RI�YDULRXV�LQWHVWLQDO�DQDVWRPRVLV�LQ�WXPRU�DQG�QRQ�QHRSODVWLF�GLVHDVHV�RI�
WKH� FRORQ��0DWHULDOV� DQG�PHWKRGV��:H� REVHUYHG� ��� SDWLHQWV� XQGHUJRLQJ�
YDULRXV� RSWLRQV� IRU� VXUJLFDO� LQWHUYHQWLRQV� IRU� YDULRXV� SDWKRORJLHV� RI� WKH�
FRORQ� XVLQJ� GLIIHUHQW� PHWKRGV� RI� IRUPLQJ� FRQWLQXLW\� *7�� :H� UHYLVHG�
LVVXHV� RI� GLDJQRVLV�� VXUJLFDO� WUHDWPHQW� RI� SDWLHQWV� ZLWK� WKLV� SDWKRORJ\��
LQ� FRQQHFWLRQ� ZLWK� WKH� GHYHORSPHQW� DQG� LQWURGXFWLRQ� RI� QHZ� PHWKRGV�
DQG� WHFKQLTXHV�� 7KH� FRPSOH[� VXUYH\� LQFOXGHG� ERWK� FRQYHQWLRQDO� DQG�
VSHFLDO�PHWKRGV�� FRORQRVFRS\�� VLJKWVHHLQJ� ÀXRURVFRS\� DQG�'LVWULEXWLRQ�
DEGRPLQDO� XOWUDVRXQG�� HQGRVFRS\� RI� WKH� XSSHU� JDVWURLQWHVWLQDO� WUDFW��
ODSDURVFRS\��2SHUDWLYH�LQWHUYHQWLRQ�IRU�SDWKRORJLHV�RI�WKH�FRORQ�XVLQJ�WKH�
FRQYHQWLRQDO�PHWKRG�RI�IRUPLQJ�DQDVWRPRVLV�SHUIRUPHG�LQ����SDWLHQWV�DQG�
LQYDJLQDWHG�SHUIRUPHG�LQ����SDWLHQWV��5HVXOWV��:KHQ�IRUPLQJ�DQDVWRPRVHV�
RQ� WKH� SULQFLSOH� RI� ©HQG�WR�VLGHª� LQ� �� SDWLHQWV�� 2I� WKH� �� SDWLHQWV� ZLWK�
DQDVWRPRWLF�OHDNDJH�LQ���PDGH�UHOODSDURWRPL\D�IDWDO�UHVXOW�LQ���SDWLHQWV��
0HVHQWHULF� WKURPERVLV� VRVVXGRY�GLDJQRVHG�SRVWRSHUDWLYHO\� LQ���SDWLHQW��
PDGH� UHOODSDURWRPL\D� IDWDO� UHVXOW�� &RPSOLFDWLRQV� JHQHUDO� QRWHG� LQ� ��
��������SDWLHQWV��,Q�YDULRXV�HPERGLPHQWV�RI�WKH�FORVHG�HFKLQRFRFFHFWRP\�
XVHG� LQ� ��� ��������� RSHUDWHG�� KHPLKHSDWHFWRP\� �� ������� SDWLHQWV� DQG�
LGHDO� HFKLQRFRFFHFWRP\� ��� ��������� :KHQ� LQYDJLQDWHG� DQDVWRPRVLV�
PHWKRG�DFFRUGLQJ�WR�WKH�SULQFLSOH�RI�©HQG�WR�VLGHª�LQFRQVLVWHQF\�RFFXUUHG�
LQ� �� SDWLHQWV�� DQG� IRU� WKH� IRUPDWLRQ� RI� DQDVWRPRVHV� RQ� WKH� SULQFLSOH� RI�
©HQG� WR� HQGª� IURP� �� SDWLHQWV�� 2I� WKH� �� SDWLHQWV� ZLWK� DQDVWRPRWLF� OHDN�
LQ���PDGH� UHOODSDURWRPL\D� IDWDO� LQ���SDWLHQ��3RVWRSHUDWLYH�EOHHGLQJ�ZDV�
GLDJQRVHG� LQ� �� SDWLHQW�� WKH� ODWWHU� FRUUHFWHG� E\� FRQVHUYDWLYH� WUHDWPHQW��
&RPSOLFDWLRQV�JHQHUDO�PDUNHG�LQ�����������SDWLHQWV��7KXV��D�FRPSDUDWLYH�
DQDO\VLV�RI�FRPSOLFDWLRQV�LQ�WKH�HDUO\�SRVWRSHUDWLYH�SHULRG�LQ�ERWK�JURXSV�
VKRZHG�WKDW�LQ�SDWLHQWV�ZLWK�WKH�WUDGLWLRQDO�PHWKRG�RI�IRUPLQJ�DQDVWRPRWLF�

FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�WKH�WHFKQLTXH�RI�WKH�RSHUDWLRQ�ZDV�REVHUYHG�
LQ��� ���������PRUWDOLW\�ZDV��������3HUFHQWDJH�RI�RYHUDOO�FRPSOLFDWLRQV�
ZDV� REVHUYHG� LQ� �� �������� SDWLHQWV�� 1DWXUH� RI� FRPSOLFDWLRQV� LQ� JURXS�
,,� LQ� WKH�HDUO\�SRVWRSHUDWLYH�SHULRG�RFFXUUHG� LQ�����������SDWLHQWV��ZLWK�
PRUWDOLW\� UDWHV� RI� ������ &RPSOLFDWLRQV� JHQHUDO� PDUNHG� LQ� �� ��������
SDWLHQWV�� &RQFOXVLRQ�� ,PSURYHG� FRPSUHVVLRQ�PHWKRGV� LQ� VXUJHU\� RI� WKH�
FRORQ��ZKLOH�UHVSHFWLQJ�WKH�UHYHDOHG�IHDWXUHV�RI�LQWHVWLQDO�VXWXUH�WHFKQLTXHV�
DUH� VRPH� RI� WKH� HVVHQWLDO� VWHSV� LQ� WKH� SUHYHQWLRQ� RI� HDUO\� SRVWRSHUDWLYH�
FRPSOLFDWLRQV�DQG�PRUWDOLW\�

ɊɈɅɖ�ȽȺɋɌɊɈȾɍɈȾȿɇȺɅɖɇɈɃ�ȺɋɉɂɊȺɐɂɂ�ɉɊɂ�
ɏɂɊɍɊȽɂɑȿɋɄɈɆ�Ʌȿɑȿɇɂɂ�ɏɊɈɇɂɑȿɋɄɈȽɈ�
ɄȺɅɖɄɍɅȿɁɇɈȽɈ�ɏɈɅȿɐɂɋɌɂɌȺ
Ȼ�Ʉ��Ɍɭɪɫɭɧɨɜ��Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ȼ�Ɋ��Ⱥɛɞɭɥɥɚɠɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ɏɪɨɧɢɱɟɫɤɢɣ�ɤɚɥɶɤɭɥɟɡɧɵɣ�ɯɨɥɟɰɢɫɬɢɬ�ɨɫɬɚɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�
ɚɤɬɭɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɜ� ɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ�� ɗɬɨ� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɤɚɤ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ� ɪɨɫɬɨɦ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɯɨɥɟɰɢɫɬɢɬɨɦ��
ɬɚɤ� ɢ� ɜɫɟ� ɟɳɟ� ɜɵɫɨɤɨɣ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɥɟɬɚɥɶɧɨɫɬɶɸ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɜɥɢɹɧɢɟ� ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ� ɚɫɩɢɪɚɰɢɢ�
ɧɚ� ɞɢɧɚɦɢɤɭ� ɢɡɦɟɧɟɧɢɣ� ɩɨɤɚɡɚɬɟɥɟɣ� ɝɨɦɟɨɫɬɚɡɚ� ɚɦɢɥɚɡɵ��
Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ��� ɛɨɥɶɧɵɯ�
ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɤɚɥɶɤɭɥɟɡɧɵɦ� ɯɨɥɟɰɢɫɬɢɬɨɦ�� ɤɨɬɨɪɵɦ� ɛɵɥɚ�
ɩɪɨɜɟɞɟɧɚ�ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɹ��Ȼɨɥɶɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɪɚɜɧɵɟ�
ɝɪɭɩɩɵ��ɍ����ɛɨɥɶɧɵɯ��ɤɨɬɨɪɵɟ�ɫɨɫɬɚɜɢɥɢ�ɩɟɪɜɭɸ�ɝɪɭɩɩɭ��ɜɨ�ɜɪɟɦɹ�
ɨɩɟɪɚɰɢɢ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɧɚɡɨɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɵɣ� ɞɜɭɯɩɪɨɫɜɟɬɧɵɣ�
ɡɨɧɞ� ɞɥɹ� ɚɫɩɢɪɚɰɢɢ�� ȼɬɨɪɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɛɨɥɶɧɵɯ� ɫ�
ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɟɣ�� ɤɨɬɨɪɵɦ� ɧɟ� ɛɵɥ� ɭFɬɚɧɨɜɥɟɧ� ɡɨɧɞ�� ȼ� ɨɛɟɢɯ�
ɝɪɭɩɩɚɯ�ɢɡɭɱɚɥɢ�ɫɨɞɟɪɠɚɧɢɟ�ɚɦɢɥɚɡɵ�ɜ�ɤɪɨɜɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɟɤɪɟɰɢɢ�
ɧɚɬɨɳɚɤ�ɩɨ�ɦɟɬɨɞɭ�ɋɦɢɬɚ±Ɋɨɹ�ɞɨ�ɨɩɟɪɚɰɢɢ�ɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɫ���ɟ�
ɩɨ���ɟ�ɫɭɬɤɢ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɨ�ɨɩɟɪɚɰɢɢ�ɫɨɞɟɪɠɚɧɢɟ�ɚɦɢɥɚɡɵ�ɧɚɬɨɳɚɤ�
ɜ�ɤɪɨɜɢ�ɛɵɥɨ�ɜɵɲɟ�����������ɟɞ�ɦɥ���ɱɟɦ�ɭ�ɡɞɨɪɨɜɵɯ������������ɟɞ�
ɦɥ���ɇɚɦɢ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɩɨɫɥɟ�ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɢ�ɭɪɨɜɟɧɶ�ɚɦɢɥɚɡɵ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɜɨɡɪɚɫɬɚɟɬ� ���������� ɟɞ�ɦɥ��� ȼ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ�ɨɬɦɟɱɚɥɚɫɶ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɚɹ�ɞɢɧɚɦɢɤɚ�ɫɧɢɠɟɧɢɹ�ɜɵɫɨɤɢɯ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɤ� ��ɦ� ɫɭɬɤɚɦ� ���������� ɟɞ�ɦɥ�� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫɨ� ɜɬɨɪɨɣ�
ɝɪɭɩɩɨɣ� ���������� ɟɞ�ɦɥ���ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɭɤɚɡɵɜɚɸɬ��
ɱɬɨ� ɩɪɢ� ɯɪɨɧɢɱɟɫɤɨɦ� ɤɚɥɶɤɭɥɟɡɧɨɦ� ɯɨɥɟɰɢɫɬɢɬɟ� ɩɪɨɢɫɯɨɞɢɬ�
ɩɨɜɵɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɝɨɦɟɨɫɬɚɡɚ� ɚɦɢɥɚɡɵ�� Ƚɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɚɹ�
ɚɫɩɢɪɚɰɢɹ��ɞɨ���ɫɭɬɨɤ��ɫɩɨɫɨɛɫɬɜɭɟɬ�ɛɨɥɟɟ�ɛɵɫɬɪɨɦɭ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�
ɩɨɜɵɲɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɤ�ɢɫɯɨɞɧɨɦɭ�ɭɪɨɜɧɸ��ɉɪɢ�ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɢ�
ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ� ɚɫɩɢɪɚɰɢɢ� ɩɪɨɢɫɯɨɞɢɬ� ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɚɹ�ɞɢɧɚɦɢɤɚ�ɫɧɢɠɟɧɢɹ�ɜɵɫɨɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɮɟɪɦɟɧɬɧɨɝɨ�
ɝɨɦɟɨɫɬɚɡɚ�� ɗɬɨɬ� ɮɚɤɬ� ɝɨɜɨɪɢɬ� ɨɛ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ�ɚɫɩɢɪɚɰɢɢ�

*$6752'82'(1$/�$63,5$7,21�52/(�,1�7+(�685*,&$/�
75($70(17�2)�&+521,&�&$/&8/286�&+2/(&<67,7,6
%�.��7XUVXQRY��0�)��1LVKDQRY��%�5��$EGXOODMDQRY��$�=��2WDNX]L\HY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ�� &KURQLF� FDOFXORXV� FKROHF\VWLWLV� UHPDLQV� RQH� RI� WKH� PRVW�
SUHVVLQJ�SUREOHPV�LQ�DEGRPLQDO�VXUJHU\��7KLV�LV�GH¿QHG�DV�D�SURJUHVVLYH�
LQFUHDVH� LQ� WKH� LQFLGHQFH� RI� FKROHF\VWLWLV� DQG� VWLOO� KLJK� SRVWRSHUDWLYH�
PRUWDOLW\��$LP��([DPLQH� WKH� LPSDFW�RQ� WKH�G\QDPLFV�RI�JDVWURGXRGHQDO�
DVSLUDWLRQ� FKDQJHV� KRPHRVWDVLV� DP\ODVH�� 0DWHULDOV� DQG� PHWKRGV�� 7KH�
VWXG\� LQFOXGHG� ��� SDWLHQWV� ZLWK� FKURQLF� FDOFXORXV� FKROHF\VWLWLV� ZKR�
XQGHUZHQW�FKROHF\VWHFWRP\��3DWLHQWV�ZHUH�GLYLGHG�LQWR�WZR�HTXDO�JURXSV��
���SDWLHQWV�GXULQJ�VXUJHU\��D�GRXEOH�OXPHQ�WXEH�QD]RJDVWUDOQ\�DVSLUDWLRQ�
WKDW�PDGH�XS� WKH�¿UVW�JURXS��7KH�VHFRQG�JURXS�FRQVLVWHG�RI����SDWLHQWV�
ZLWK� FKROHF\VWHFWRP\�� ZKLFK� KDV� EHHQ� HVWDEOLVKHG� QRW� SUREH�� ,Q� ERWK�
JURXSV� VWXGLHG� WKH� DPRXQW� RI� DP\ODVH� LQ� WKH� EORRG� XQGHU� VHFUHWLRQ� RQ�
WRVKFKDN�PHWKRG�E\�5R\�6PLWK�SUHRSHUDWLYHO\�DQG�SRVWRSHUDWLYHO\��� WR�
GD\����5HVXOWV��%HIRUH�VXUJHU\�DP\ODVH�IDVWLQJ�EORRG�ZDV�KLJKHU�����������
8�PO�� WKDQ� LQ� KHDOWK\� FRQWUROV� ���������� 8�PO��� :H� IRXQG� WKDW� DIWHU�
FKROHF\VWHFWRP\� DP\ODVH� OHYHO� LQFUHDVHV� VLJQL¿FDQWO\� ���������� 8�PO���
7KH�¿UVW�JURXS�ZDV�REVHUYHG�DIWHU�VXUJHU\�PRUH�SURQRXQFHG�UHGXFWLRQ�RI�
KLJK�SHUIRUPDQFH� VSHDNHU� WR� �� GD\V� ����������XQLWV�PO�� FRPSDUHG�ZLWK�
WKH� VHFRQG� JURXS� ���������� XQLWV�PO��� &RQFOXVLRQ�� 7KHVH� GDWD� LQGLFDWH�
WKDW�FKURQLF�FDOFXORXV�FKROHF\VWLWLV�LV�DQ�LQFUHDVH�LQ�DP\ODVH�KRPHRVWDVLV��
*DVWURGXRGHQDO� DVSLUDWLRQ� �XS� WR���GD\V��SURPRWHV� IDVWHU� UHFRYHU\�KLJK�
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UDWH� WR� LWV� RULJLQDO� OHYHO�� :KHQ� FKROHF\VWHFWRP\� XVLQJ� JDVWURGXRGHQDO�
DVSLUDWLRQ� RFFXUV�PRUH� SURQRXQFHG� G\QDPLFV� UHGXFH� WKH� KLJK� OHYHOV� RI�
WKH�HQ]\PH�KRPHRVWDVLV��7KLV�IDFW�VXJJHVWV�WKH�HI¿FDF\�RI�SRVWRSHUDWLYH�
JDVWURGXRGHQDO�DVSLUDWLRQ�

ȼɅɂəɇɂȿ�ȽȺɋɌɊɈȾɍɈȾȿɇȺɅɖɇɈɃ�ȺɋɉɂɊȺɐɂɂ�ɇȺ�
ȽɈɆȿɈɋɌȺɁ�ɉɂɓȿȼȺɊɂɌȿɅɖɇɕɏ�ɎȿɊɆȿɇɌɈȼ�ɉɊɂ�
ɏɂɊɍɊȽɂɑȿɋɄɈɆ�Ʌȿɑȿɇɂɂ�əɁȼȿɇɇɈɃ�ȻɈɅȿɁɇɂ�
ȾȼȿɇȺȾɐȺɌɂɉȿɊɋɌɇɈɃ�ɄɂɒɄɂ
Ȼ�Ʉ��Ɍɭɪɫɭɧɨɜ��Ɇ�Ɏ��ɇɢɲɚɧɨɜ��ɇ�ɗ��Ȼɨɡɨɪɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ�
ɨɫɥɨɠɧɟɧɧɵɯ� ɮɨɪɦ�� ɤɨɬɨɪɵɟ� ɫɨɫɬɚɜɥɹɸɬ� ɨɤɨɥɨ� ���� ɨɬ� ɨɛɳɟɝɨ�
ɱɢɫɥɚ� ɫɬɪɚɞɚɸɳɢɯ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɶɸ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ��
ɫɨɦɧɟɧɢɣ� ɧɟ� ɜɵɡɵɜɚɟɬ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɞɢɧɚɦɢɤɭ�
ɢɡɦɟɧɟɧɢɣ� ɩɨɤɚɡɚɬɟɥɟɣ� ɝɨɦɟɨɫɬɚɡɚ� ɩɟɩɫɢɧɨɝɟɧɚ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ�
ɫɪɨɤɚɯ�ɠɟɥɭɞɨɱɧɨ�ɞɭɨɞɟɧɚɥɶɧɨɣ�ɚɫɩɢɪɚɰɢɢ�ɩɨɫɥɟ�ɪɟɡɟɤɰɢɢ�ɠɟɥɭɞɤɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ����ɛɨɥɶɧɵɯ��
ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɩɨ� ɩɨɜɨɞɭ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ�
ɤɢɲɤɢ�� ɍ� ��� ɛɨɥɶɧɵɯ�� ɤɨɬɨɪɵɦ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ�
ɧɚɡɨɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɵɣ�ɞɜɭɯɩɪɨɫɜɟɬɧɵɣ�ɡɨɧɞ�ɞɥɹ�ɚɫɩɢɪɚɰɢɢ��ɛɵɥɚ�
ɩɪɨɢɡɜɟɞɟɧɚ�ɪɟɡɟɤɰɢɹ�ɠɟɥɭɞɤɚ�ɩɨ�ɦɟɬɨɞɭ�Ȼɢɥɶɪɨɬ�,�ɢ�ɭ����ɛɨɥɶɧɵɯ�
±� ɪɟɡɟɤɰɢɹ� ɠɟɥɭɞɤɚ� ɩɨ� Ȼɢɥɶɪɨɬ�,,� ɜ� ɦɨɞɢɮɢɤɚɰɢɢ� Ƚɨɮɦɟɣɫɬɟɪɚ±
Ɏɢɧɫɬɟɪɟɪɚ�� Ȼɨɥɶɧɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɞɜɟ� ɪɚɜɧɵɟ� ɝɪɭɩɩɵ� ɩɨ�
ɫɪɨɤɚɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ� ɚɫɩɢɪɚɰɢɢ��ɉɟɪɜɚɹ�
ɝɪɭɩɩɚ�±����ɛɨɥɶɧɵɯ�ɫ���ɫɭɬɨɱɧɨɣ�ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨɣ�ɚɫɩɢɪɚɰɢɟɣ��
ɜɬɨɪɚɹ�ɝɪɭɩɩɚ�±����ɛɨɥɶɧɵɯ�ɫ�ɬɪɚɞɢɰɢɨɧɧɨɣ���ɫɭɬɨɱɧɨɣ�ɚɫɩɢɪɚɰɢɟɣ��
ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɢɡɭɱɚɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɩɟɩɫɢɧɨɝɟɧɚ� ɜ� ɤɪɨɜɢ� ɜ�
ɭɫɥɨɜɢɹɯ�ɫɟɤɪɟɰɢɢ�ɧɚɬɨɳɚɤ�ɢ�ɩɨɫɥɟ�ɩɢɳɟɜɨɣ�ɫɬɢɦɭɥɹɰɢɢ�ɩɨ�ɦɟɬɨɞɭ�
ɏɢɪɲɨɜɢɬɰɚ�� ɞɨ� ɨɩɟɪɚɰɢɢ� ɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɫ� ��ɟ� ɩɨ� ��ɟ� ɫɭɬɤɢ��
Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɨ�ɨɩɟɪɚɰɢɢ�ɭ�ɛɨɥɶɧɵɯ�ɫɨɞɟɪɠɚɧɢɟ�ɩɟɩɫɢɧɨɝɟɧɚ�ɧɚɬɨɳɚɤ�
ɜ�ɤɪɨɜɢ�ɛɵɥɨ�ɜɵɲɟ�����������ɬɢɬɪ�ɟɞ�ɦɥ���ɱɟɦ�ɭ�ɡɞɨɪɨɜɵɯ�����������
ɟɞ�ɦɥ���ȼ��±��ɢ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɧɚɛɥɸɞɚɥɚɫɶ�
ɩɨɱɬɢ� ɨɞɢɧɚɤɨɜɚɹ� ɞɢɧɚɦɢɤɚ� ɫɧɢɠɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɋ� ��ɟ� ɩɨ� ��ɟ�
ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɨɬɦɟɱɚɥɚɫɶ� ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɚɹ� ɞɢɧɚɦɢɤɚ� ɫɧɢɠɟɧɢɹ� ɜɵɫɨɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɤ� ɢɫɯɨɞɧɨɦɭ�
ɭɪɨɜɧɸ� ����������� ±� ��������� ɬɢɬɪ�ɟɞ�ɦɥ�� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫɨ� ɜɬɨɪɨɣ�
ɝɪɭɩɩɨɣ� �����������±���������� ɬɢɬɪ�ɟɞ�ɦɥ���ɉɨɫɥɟ�ɪɟɡɟɤɰɢɢ�ɠɟɥɭɞɤɚ�
ɩɨ� ɦɟɬɨɞɭ� Ȼɢɥɶɪɨɬ�,,� ɬɚɤɠɟ� ɨɬɦɟɱɚɥɢɫɶ� ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɩɟɩɫɢɧɨɝɟɧɚ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�Ȼɢɥɶɪɨɬ�,��ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�
ɭɤɚɡɵɜɚɸɬ�� ɱɬɨ� ɩɪɢ� ɹɡɜɟɧɧɨɣ� ɛɨɥɟɡɧɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ�
ɧɚɛɥɸɞɚɟɬɫɹ� ɩɨɜɵɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɮɟɪɦɟɧɬɧɨɝɨ� ɝɨɦɟɨɫɬɚɡɚ�� ɜ�
ɱɚɫɬɧɨɫɬɢ�� ɩɟɩɫɢɧɨɝɟɧɚ�� Ȼɨɥɟɟ� ɞɥɢɬɟɥɶɧɚɹ� ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɚɹ�
ɚɫɩɢɪɚɰɢɹ��ɞɨ���ɫɭɬɨɤ��ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ���ɫɭɬɨɱɧɨɣ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɛɨɥɟɟ�
ɛɵɫɬɪɨɦɭ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ� ɝɨɦɟɨɫɬɚɡɚ� ɩɟɩɫɢɧɨɝɟɧɚ� ɩɨɫɥɟ� ɪɟɡɟɤɰɢɢ�
ɠɟɥɭɞɤɚ�� ɉɪɢ� ɪɟɡɟɤɰɢɢ� ɠɟɥɭɞɤɚ� ɩɨ� Ȼɢɥɶɪɨɬ�,� ɩɪɨɢɫɯɨɞɢɬ� ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɚɹ�ɞɢɧɚɦɢɤɚ�ɫɧɢɠɟɧɢɹ�ɜɵɫɨɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɮɟɪɦɟɧɬɧɨɝɨ�
ɝɨɦɟɨɫɬɚɡɚ��ɱɟɦ�ɩɪɢ�ɪɟɡɟɤɰɢɢ�ɩɨ�Ȼɢɥɶɪɨɬ�,,�
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,QWURGXFWLRQ�� &XUUHQWO\�� WKH� QHHG� IRU� VXUJLFDO� WUHDWPHQW� RI� FRPSOLFDWHG�
IRUPV��ZKLFK�PDNH�XS�DERXW�����RI�WKH�WRWDO�QXPEHU�RI�SHRSOH�VXIIHULQJ�
IURP� GXRGHQDO� XOFHU� LV� EH\RQG� GRXEW��$LP�� ([DPLQH� WKH� G\QDPLFV� RI�
FKDQJHV� KRPHRVWDVLV� SHSVLQRJHQ� XQGHU� GLIIHUHQW� WHUPV� JDVWUR�GXRGHQDO�
DVSLUDWLRQ�DIWHU�JDVWUHFWRP\��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG�
��� SDWLHQWV� XQGHUJRLQJ� VXUJHU\� IRU� GXRGHQDO� XOFHU�� ,Q� ��� SDWLHQWV� ZDV�
SHUIRUPHG� E\� WKH� PHWKRG� RI� JDVWUHFWRP\� %LOOURWK�,� DQG� ��� SDWLHQWV�
JDVWUHFWRP\�%LOOURWK�,,�PRGL¿FDWLRQ�+RIPHLVWHU� ±� )LQVWHUHU� WKDW� GXULQJ�
WKH� VXUJHU\�� D� GRXEOH�OXPHQ� WXEH� IRU� QD]RJDVWURGXRGHQDOQ\� DVSLUDWLRQ��
3DWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� HTXDO� JURXSV� DFFRUGLQJ� WR� WKH� WHUPV� RI�
SRVWRSHUDWLYH� JDVWURGXRGHQDO� DVSLUDWLRQ�� �� ±� JURXS� RI� ��� SDWLHQWV� ZLWK�
��±�GD\�JDVWURGXRGHQDO�DVSLUDWLRQ�� WKH�VHFRQG�JURXS�����SDWLHQWV�ZLWK�D�
WUDGLWLRQDO� �� ±� GD\� DVSLUDWLRQ��$OO� SDWLHQWV� VWXGLHG� FRQWHQW� LQ� WKH� EORRG�
SHSVLQRJHQ�VHFUHWLRQ�E\� WRPDN�FRQGLWLRQV�DQG�DIWHU�VWLPXODWLRQ�E\�IRRG�
PHWKRG� +LUVKRYLWWVD� SUHRSHUDWLYHO\� DQG� SRVWRSHUDWLYHO\� IURP� �� GD\� WR�
��� 5HVXOWV�� 3ULRU� WR� VXUJHU\� LQ� SDWLHQWV�ZLWK� IDVWLQJ� SHSVLQRJHQ� FRQWHQW�

LQ� WKH� EORRG� ZDV� KLJKHU� ���������� WLWU�X�PO�� WKDQ� LQ� KHDOWK\� FRQWUROV�
����������WLWU�X�PO����±��GD\V�DIWHU�VXUJHU\�LQ�ERWK�JURXSV�KDG�DOPRVW�WKH�
VDPH� G\QDPLFV� UHGXFWLRQ� WDUJHWV�� )URP� �� WR� �� GD\V� DIWHU� WKH� RSHUDWLRQ�
LQ� WKH� ¿UVW� JURXS� RI� SDWLHQWV� KDG� D�PRUH� SURQRXQFHG� UHGXFWLRQ� RI� KLJK�
G\QDPLF�SHUIRUPDQFH� WR� LWV� RULJLQDO� OHYHO� �����������±���������� WLWU�� X�
PO�� FRPSDUHG�ZLWK� WKH� VHFRQG� JURXS� ����������� ±� ��������� WLWU�� X�PO���
$OVR�DIWHU�JDVWUHFWRP\�%LOOURWK�,,�PHWKRG�KDG�KLJKHU�UDWHV�RI�SHSVLQRJHQ�
FRPSDUHG�ZLWK�%LOOURWK�,��&RQFOXVLRQ��7KHVH�GDWD�LQGLFDWH�WKDW�LQ�GXRGHQDO�
XOFHU� SDWLHQWV� H[SHULHQFHG� KLJKHU� SHUIRUPDQFH� HQ]\PH� KRPHRVWDVLV��
SDUWLFXODUO\�SHSVLQRJHQ��/RQJHU�DVSLUDWLRQ�JDVWURGXRGHQDO��XS�WR���GD\V��
FRPSDUHG� WR� ��GD\� SURPRWHV� PRUH� UDSLG� UHVWRUDWLRQ� RI� KRPHRVWDVLV�
SHSVLQRJHQ�DIWHU�JDVWUHFWRP\��:KHQ�JDVWUHFWRP\�%LOOURWK�,�RFFXUV�PRUH�
SURQRXQFHG�G\QDPLFV�UHGXFH�WKH�KLJK�OHYHOV�RI�WKH�HQ]\PH�KRPHRVWDVLV�
WKDQ�UHVHFWLRQ�%LOOURWK�,,�

ɈɐȿɇɄȺ�ɊȿɁɍɅɖɌȺɌɈȼ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə�
ɁȺȼɈɊɈɌȺ�ɋɂȽɆɈȼɂȾɇɈɃ�ɄɂɒɄɂ�ɍ�ɉɈɀɂɅɕɏ
Ȼ�Ɋ��Ⱥɛɞɭɥɥɚɠɚɧɨɜ��Ⱥ�Ʉ��Ȼɨɬɢɪɨɜ��Ɇ�Ɏ��ɇɢɲɚɧɨɜ��Ⱥ�Ɂ��Ɉɬɚɤɭɡɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɏ�ɇ��ɇɢɲɚɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɫɨɜɪɟɦɟɧɧɵɟ� ɞɨɫɬɢɠɟɧɢɹ� ɦɟɞɢɰɢɧɵ� ɫɪɟɞɢ�
ɨɫɬɪɵɯ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɨɪɝɚɧɨɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��ɨɫɬɪɚɹ�
ɤɢɲɟɱɧɚɹ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶ��ɜɵɡɜɚɧɧɚɹ�ɡɚɜɨɪɨɬɨɦ�ɫɢɝɦɚɜɢɞɧɨɣ�ɤɢɲɤɢ��
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɜɵɫɨɤɨɣ�ɥɟɬɚɥɶɧɨɫɬɶɸ��ɞɨɫɬɢɝɚɸɳɟɣ��ɩɨ�ɩɨɫɥɟɞɧɢɦ�
ɫɨɨɛɳɟɧɢɹɦ�� ����±����� ɉɪɢ� ɪɟɡɟɤɰɢɹɯ� ɝɚɧɝɪɟɧɨɡɧɨ�ɢɡɦɟɧɟɧɧɨɣ�
ɤɢɲɤɢ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɞɨɫɬɢɝɚɟɬ� ��±����� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɨɣ�
ɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɋ������ɩɨ������
ɝ��ɜɤɥɸɱɢɬɟɥɶɧɨ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ɤɥɢɧɢɤɢ�Ⱥɧɞɢɠɚɧɫɤɨɝɨ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɢɧɫɬɢɬɭɬɚ�ɧɚɯɨɞɢɥɢɫɶ�����ɛɨɥɶɧɵɯ�
ɫ�ɡɚɜɨɪɨɬɨɦ�ɫɢɝɦɨɜɢɞɧɨɣ�ɤɢɲɤɢ��ɂɡ�ɧɢɯ�ɛɨɥɶɧɵɟ�ɩɨɠɢɥɨɝɨ�ɜɨɡɪɚɫɬɚ�
ɫɨɫɬɚɜɢɥɢ���� �ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�±�����ɢɫɫɥɟɞɭɟɦɚɹ�±�����ɱɟɥɨɜɟɤ��
Ʌɢɰɚɦɢ� ɩɨɠɢɥɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫɱɢɬɚɥɢ� ɛɨɥɶɧɵɯ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�
ɢ� ɫɬɚɪɱɟɫɤɢɦɢ�±� ɜ� ɜɨɡɪɚɫɬɟ���±���ɥɟɬ�� ɤɨɬɨɪɵɟ�ɧɚɦɢ�ɨɛɴɟɞɢɧɟɧɵ�ɜ�
ɨɞɧɭ� ɝɪɭɩɩɭ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɢɫɫɥɟɞɭɟɦɨɣ� ɝɪɭɩɩɟ� ɧɚɦɢ� ɪɚɡɪɚɛɨɬɚɧ�
ɥɟɱɟɛɧɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ� ɚɥɝɨɪɢɬɦ�� ɩɨɡɜɨɥɢɜɲɢɣ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�
ɯɢɪɭɪɝɢɱɟɫɤɭɸ� ɬɚɤɬɢɤɭ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ� ɩɪɨɜɟɞɟɧɚ� ɤɨɪɪɟɤɰɢɹ�
ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɞɨ� ɨɩɟɪɚɰɢɢ�� ɤɨɬɨɪɚɹ�
ɭɦɟɧɶɲɢɥɚ�ɜɟɪɨɹɬɧɨɫɬɶ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��
ɚ�ɬɚɤɠɟ�ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ�ɦɟɬɨɞɢɤɚ�ɩɪɟɜɟɧɬɢɜɧɨɣ�ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ�
ɢ� ɩɪɨɮɢɥɚɤɬɢɤɚ� ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɫ� ɭɱɟɬɨɦ�
ɫɜɟɪɬɵɜɚɸɳɟɣ�ɢ�ɚɧɬɢɫɜɟɪɬɵɜɚɸɳɟɣ�ɫɢɫɬɟɦɵ�ɤɪɨɜɢ��ɉɪɢɞɟɪɠɢɜɚɥɢɫɶ�
ɬɚɤɠɟ�ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɧɚɦɢ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ��
ɩɪɢɦɟɧɟɧɢɹ� ɫɩɨɫɨɛɚ� ɢɧɜɚɝɢɧɚɰɢɨɧɧɨɝɨ� ɚɧɚɫɬɨɦɨɡɚ� ɫ� ɨɞɧɨɪɹɞɧɵɦɢ�
ɲɜɚɦɢ�� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɩɨ� ɬɢɩɭ� ©ɩɪɨɬɨɱɧɨɣ� ɫɢɫɬɟɦɵª�� ɫɩɨɫɨɛɚ�
ɜɧɭɬɪɢɤɢɲɟɱɧɨɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɪɢ� ɫɪɚɜɧɟɧɢɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɢ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɟ� ɩɨɤɚɡɚɬɟɥɶɧɨ� ɫɧɢɠɟɧɢɟ� ɱɢɫɥɚ� ɜɫɟɯ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ�� ɍ� ɛɨɥɶɧɵɯ� ɩɪɟɨɛɥɚɞɚɥɢ� ɨɛɳɢɟ� ɨɫɥɨɠɧɟɧɢɹ�� Ɍɚɤ��
ɱɢɫɥɨ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɨɩɟɪɚɬɢɜɧɵɦ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ� ɦɟɫɬɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�� ɫɧɢɠɟɧɨ� ɫ� ����� ɞɨ� ������� ɚ�
ɬɚɤɠɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɨɛɳɟɝɨ�ɯɚɪɚɤɬɟɪɚ�±�ɫ������ɞɨ�
������ɉɪɢ�ɷɬɨɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ�ɭɦɟɧɶɲɢɥɚɫɶ�ɫ������
ɞɨ�������

5(68/76�2)�685*,&$/�75($70(17�2)�6,*02,'�
92/98/86�,1�7+(�(/'(5/<
%�5��$EGXOODMDQRY��$�.��%RWLURY��0�)��1LVKDQRY��$�=��2WDNX]L\HY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��)�1��1LVKDQRY
$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH��$QGLMDQ��8]EHNLVWDQ

,QWURGXFWLRQ��'HVSLWH�PRGHUQ�PHGLFDO�DGYDQFHV�RI�DFXWH�VXUJLFDO�DEGRPLQDO�
GLVHDVHV� DFXWH� LQWHVWLQDO� REVWUXFWLRQ� FDXVHG� E\� YROYXOXV� VLJPDYLGQR\�
LQWHVWLQH��DFFRPSDQLHG�E\�D�KLJK�PRUWDOLW\�UDWH��UHDFKLQJ��DFFRUGLQJ�WR�WKH�
ODWHVW� UHSRUWV� ����±�����ZLWK� DOWHUHG� ERZHO� UHVHFWLRQV� JDQJUHQRXV�� WKLV�
¿JXUH�UHDFKHV���±�����$LP��,PSURYH�WKH�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�RI�
SDWLHQWV�ZLWK� DFXWH� LQWHVWLQDO� REVWUXFWLRQ��0DWHULDOV� DQG�PHWKRGV�� )URP�
����� WR������ LQFOXVLYH� LQ� WKH� VXUJLFDO� GHSDUWPHQW� RI� WKH� FOLQLF�$QGLMDQ�
6WDWH�0HGLFDO�,QVWLWXWH�ZHUH�����SDWLHQWV�ZLWK�VLJPRLG�YROYXOXV��2I�WKHVH�
HOGHUO\�SDWLHQWV�ZDV�����FRQWURO�JURXS�±�����VWXGLHG�±������(OGHUO\�SHUVRQV�
FRQVLGHUHG�SDWLHQWV�DJHG���±���\HDUV�DQG�HOGHUO\�DJHG���±���\HDUV��ZKLFK�
ZH�FRPELQHG�LQWR�RQH�JURXS��5HVXOWV��)URP������WR������LQFOXVLYH�LQ�WKH�
VXUJLFDO�GHSDUWPHQW�RI�WKH�FOLQLF�$QGLMDQ�6WDWH�0HGLFDO�,QVWLWXWH�ZHUH�����



297

Секция «Общая хирургия»

SDWLHQWV�ZLWK�VLJPRLG�YROYXOXV��2I�WKHVH�HOGHUO\�SDWLHQWV�ZDV�����FRQWURO�
JURXS�±�����VWXGLHG�±������(OGHUO\�SHUVRQV�FRQVLGHUHG�SDWLHQWV�DJHG���±���
\HDUV�DQG�HOGHUO\�DJHG���±���\HDUV��ZKLFK�ZH�FRPELQHG�LQWR�RQH�JURXS��
&RQFOXVLRQ��7KXV��ZKHQ�FRPSDULQJ�WKH�UHVXOWV�RI�WUHDWPHQW�LQ�WKH�FRQWURO�
JURXS�DQG�WKH�PDLQ�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�DGYHUVH�UHVXOWV��
3DWLHQWV�SUHYDLOHG�FRPPRQ�FRPSOLFDWLRQV��6R�WKH�QXPEHU�RI�SRVWRSHUDWLYH�
FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�VXUJHU\�RI�D�ORFDO�QDWXUH��GRZQ�IURP������
WR��������DV�ZHOO�DV�SRVWRSHUDWLYH�FRPSOLFDWLRQV�RI�D�JHQHUDO�QDWXUH�IURP�
����� WR� ������$W� WKH� VDPH� WLPH�� SRVWRSHUDWLYH�PRUWDOLW\� KDV� GHFUHDVHG�
IURP������WR�������

ɊȿɁɍɅɖɌȺɌɕ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�Ʌȿɑȿɇɂə�
ȻɈɅɖɇɕɏ�ɋ�ȻɈɅɖɒɂɆɂ�ɉȺɏɈȼɈ�ɆɈɒɈɇɈɑɇɕɆɂ�
ɂ�ɊȿɐɂȾɂȼɇɕɆɂ�ɉȺɏɈȼɕɆɂ�ȽɊɕɀȺɆɂ�ɋ�
ɉɊɂɆȿɇȿɇɂȿɆ�ɇȿɇȺɌəɀɇɈɃ�ȽȿɊɇɂɈɉɅȺɋɌɂɄɂ
Ⱥ�Ⱦ��Ɋɚɢɦɯɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ɇ�ɀ��Ⱥɣɦɚɝɚɦɛɟɬɨɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɟɦɟɣ��Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɉɚɯɨɜɵɟ� ɝɪɵɠɢ� ɹɜɥɹɸɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɧɟ�
ɭɦɟɧɶɲɚɟɬɫɹ�� ɨɫɬɚɜɚɹɫɶ� ɫɬɚɛɢɥɶɧɨ� ɜɵɫɨɤɨɣ�� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ� ���
ɧɚ������ɧɚɫɟɥɟɧɢɹ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɩɨɫɬɟɩɟɧɧɨ�ɜɨɡɪɚɫɬɚɹ��
ɨɧɚ� ɞɨɫɬɢɝɚɟɬ� ��� ɧɚ� ����� ɧɚɫɟɥɟɧɢɹ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�
�ȿɝɢɟɜ� ȼ�Ⱥ��� ������ Ɍɢɦɨɲɢɧ� Ⱥ�Ⱦ��� ������� ɇɚ� ɟɟ� ɞɨɥɸ� ɩɪɢɯɨɞɢɬɫɹ�
��±���� ɜɫɟɯ� ɚɛɞɨɦɢɧɚɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ�� ɫɪɟɞɢ� ɜɫɟɯ� ɝɪɵɠ� ±� �����
ɉɨ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�� ɞɨ� ������ ɛɨɥɶɧɵɯ� ɫ� ɩɚɯɨɜɨɣ� ɝɪɵɠɟɣ� ±�
ɥɢɰɚ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɢ� ɷɬɨ� ɢɦɟɟɬ� ɛɨɥɶɲɨɟ� ɫɨɰɢɚɥɶɧɨ�
ɷɤɨɧɨɦɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� �Ȼɟɥɨɤɨɧɟɜ� ȼ�ɂ��� ������� Ɂɧɚɱɢɬɟɥɶɧɵɟ�
ɬɪɭɞɧɨɫɬɢ�ɜɨɡɧɢɤɚɸɬ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɛɨɥɶɲɢɯ�ɢ�ɪɟɰɢɞɢɜɧɵɯ�ɩɚɯɨɜɵɯ�
ɝɪɵɠ�� ɂɡɜɟɫɬɟɧ� ɫɩɨɫɨɛ� ɨɛɪɚɛɨɬɤɢ� ɝɪɵɠɟɜɨɝɨ� ɦɟɲɤɚ� ɩɪɢ� ɩɚɯɨɜɵɯ�
ɝɪɵɠɚɯ� ɫ� ɭɞɚɥɟɧɢɟɦ�ɩɨɫɥɟɞɧɟɝɨ�ɩɨɫɥɟ� ɜɵɞɟɥɟɧɢɹ� ɟɝɨ�ɨɬ� ɷɥɟɦɟɧɬɨɜ�
ɫɟɦɟɧɧɨɝɨ� ɤɚɧɚɬɢɤɚ�� Ɉɞɧɚɤɨ� ɦɨɛɢɥɢɡɚɰɢɹ� ɝɪɵɠɟɜɨɝɨ� ɦɟɲɤɚ� ɢ�
ɢɫɫɟɱɟɧɢɟ� ɟɝɨ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɢ� ɪɟɰɢɞɢɜɧɵɯ� ɝɪɵɠɚɯ� ɫɨɩɪɹɠɟɧɚ� ɫɨ�
ɡɧɚɱɢɬɟɥɶɧɨɣ� ɬɪɚɜɦɨɣ� ɨɤɪɭɠɚɸɳɢɯ� ɬɤɚɧɟɣ� ɢ� ɫɟɦɟɧɧɨɝɨ� ɤɚɧɚɬɢɤɚ�
ɢɡ�ɡɚ� ɜɵɪɚɠɟɧɧɵɯ� ɫɩɚɟɤ� ɢ� ɪɭɛɰɨɜɵɯ� ɢɡɦɟɧɟɧɢɣ�� ɍ� ɷɬɨɣ� ɤɚɬɟɝɨɪɢɢ�
ɛɨɥɶɧɵɯ� ɜɨɡɧɢɤɚɸɬ� ɩɪɨɛɥɟɦɵ� ɩɪɢ� ɨɛɪɚɛɨɬɤɟ� ɝɪɵɠɟɜɨɝɨ� ɦɟɲɤɚ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɛɨɥɶɧɵɯ� ɫ� ɛɨɥɶɲɢɦɢ� ɩɚɯɨɜɨ�ɦɨɲɨɧɨɱɧɵɦɢ� ɢ� ɪɟɰɢɞɢɜɧɵɦɢ�
ɩɚɯɨɜɵɦɢ� ɝɪɵɠɚɦɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɧɟɧɚɬɹɠɧɨɣ� ɝɟɪɧɢɨɩɥɚɫɬɢɤɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɤɥɢɧɢɤɟ� Ɇɟɞɢɰɢɧɫɤɨɝɨ� ɰɟɧɬɪɚ� ȽɆɍ� ɝ��
ɋɟɦɟɣ� ɪɚɡɪɚɛɨɬɚɧ� ɢ� ɭɫɩɟɲɧɨ� ɩɪɢɦɟɧɹɟɬɫɹ� ɫɩɨɫɨɛ� ɨɛɪɚɛɨɬɤɢ�
ɝɪɵɠɟɜɨɝɨ� ɦɟɲɤɚ�� ɜɤɥɸɱɚɸɳɢɣ�� ɢɫɫɟɱɟɧɢɟ� ɝɪɵɠɟɜɨɝɨ� ɦɟɲɤɚ� ɢ�
ɭɤɥɚɞɵɜɚɧɢɟ�ɫɟɦɟɧɧɨɝɨ�ɤɚɧɚɬɢɤɚ�ɧɚ�ɢɦɩɥɚɧɬɚɬ��ɨɬɥɢɱɚɸɳɢɣɫɹ�ɬɟɦ��
ɱɬɨ�ɝɪɵɠɟɜɨɣ�ɦɟɲɨɤ�ɧɟ�ɭɞɚɥɹɸɬ��ɜɫɤɪɵɜɚɸɬ�ɜ�ɛɟɫɫɨɫɭɞɢɫɬɨɣ�ɡɨɧɟ�ɞɨ�
ɲɟɣɤɢ�ɩɪɨɞɨɥɶɧɨ��ɜɵɜɨɪɚɱɢɜɚɸɬ�ɜɨɤɪɭɝ�ɫɟɦɟɧɧɨɝɨ�ɤɚɧɚɬɢɤɚ�ɢ�ɤɪɚɹ�
ɫɲɢɜɚɸɬ�ɜ�ɜɵɜɟɪɧɭɬɨɦ�ɫɨɫɬɨɹɧɢɢ��ɉɨ�ɞɚɧɧɨɣ�ɦɟɬɨɞɢɤɟ�ɨɩɟɪɢɪɨɜɚɧ�
���ɛɨɥɶɧɨɣ��ȼɫɟ�ɨɩɟɪɢɪɨɜɚɧɧɵɟ�ɩɚɰɢɟɧɬɵ�ɛɵɥɢ�ɦɭɠɱɢɧɵ��ȼɨɡɪɚɫɬ�
ɛɨɥɶɧɵɯ�ɤɨɥɟɛɚɥɫɹ�ɨɬ����ɞɨ����ɥɟɬ��ɜ�ɫɪɟɞɧɟɦ�±�ɫɨɫɬɚɜɢɥ������ɝɨɞɚ��
Ⱦɚɜɧɨɫɬɶ� ɝɪɵɠɟɧɨɫɢɬɟɥɶɫɬɜɚ� ɤɨɥɟɛɚɥɚɫɶ� ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ɂɡ� ɧɢɯ� ��
ɩɚɰɢɟɧɬɨɜ� ɨɩɟɪɢɪɨɜɚɧɵ� ɩɨɜɬɨɪɧɨ�� ɉɪɚɜɨɫɬɨɪɨɧɧɹɹ� ɥɨɤɚɥɢɡɚɰɢɹ�
ɝɪɵɠɢ� ɜɵɹɜɥɟɧɚ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ�� ɥɟɜɨɫɬɨɪɨɧɧɹɹ� ±� ɭ� ��� ȼ� ɧɚɲɟɦ�
ɢɫɫɥɟɞɨɜɚɧɢɢ� ɭ� ��� ɛɨɥɶɧɵɯ� ɨɛɧɚɪɭɠɟɧɚ� ɩɪɹɦɚɹ� ɩɚɯɨɜɚɹ� ɝɪɵɠɚ�� ɭ�
��±�ɤɨɫɚɹ��ɉɨ�ɷɤɫɬɪɟɧɧɵɦ�ɩɨɤɚɡɚɧɢɹɦ�ɩɨ�ɩɨɜɨɞɭ�ɭɳɟɦɥɟɧɢɹ�ɨɪɝɚɧɚ�
ɛɵɥɢ� ɨɩɟɪɢɪɨɜɚɧɵ� �� ɩɚɰɢɟɧɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ�ɦɟɫɬɧɵɯ�ɪɚɧɟɜɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɜɢɞɟ�ɫɟɪɨɦɵ��ɢɧɮɢɥɶɬɪɚɬɚ��
ɝɟɦɚɬɨɦɵ�� ɧɚɝɧɨɟɧɢɹ�� ɩɚɯɨɜɨ�ɝɟɧɢɬɚɥɶɧɨɣ� ɧɟɜɪɨɩɚɬɢɢ� ɧɟ�
ɧɚɛɥɸɞɚɥɨɫɶ��Ɍɟɦɩɟɪɚɬɭɪɚ�ɬɟɥɚ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɛɵɥɚ�
ɜ� ɩɪɟɞɟɥɚɯ� ɧɨɪɦɵ�� Ⱦɢɫɤɨɦɮɨɪɬɚ� ɢ� ɨɳɭɳɟɧɢɹ� ɢɧɨɪɨɞɧɨɝɨ� ɬɟɥɚ� ɭ�
ɛɨɥɶɧɵɯ�ɧɟ�ɨɬɦɟɱɚɥɨɫɶ��ȼ�ɨɬɞɚɥɟɧɧɨɦ�ɩɟɪɢɨɞɟ�ɪɟɰɢɞɢɜɚ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɧɟ� ɛɵɥɨ�� ȼɵɜɨɞɵ�� Ɋɚɡɪɚɛɨɬɚɧɧɵɣ� ɫɩɨɫɨɛ� ɨɛɪɚɛɨɬɤɢ� ɝɪɵɠɟɜɨɝɨ�
ɦɟɲɤɚ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɩɚɯɨɜɨ�ɦɨɲɨɧɨɱɧɵɯ� ɢ� ɪɟɰɢɞɢɜɧɵɯ� ɝɪɵɠɚɯ�
ɩɨɡɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɡɢɬɶ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ�ɨɩɟɪɚɰɢɢ�ɢ�ɱɚɫɬɨɬɭ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�

5(68/76�2)�685*,&$/�75($70(17�2)�3$7,(176�:,7+�
/$5*(�,1*8,1$/�$1'�5(3(7,7,9(�,1*8,1$/�+(51,$6�
86,1*�+(51,23/$67<
$�'��5DLPKDQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�0�'��$LPDJDPEHWRY
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� ,QJXLQDO� KHUQLDV� DUH� RQH� RI� WKH� PRVW� FRPPRQ� VXUJLFDO�
GLVHDVHV��'LVHDVH� EXUGHQ� KDV� QRW� FKDQJHG�� UHPDLQLQJ� FRQVLVWHQWO\� KLJK��
DQG�LV�DERXW����SHU������RI�WKH�SRSXODWLRQ�DJHG����WR����\HDUV��JUDGXDOO\�

LQFUHDVLQJ��LW�UHDFKHV����SHU������RI�WKH�SRSXODWLRQ�DJHG����WR����\HDUV�
�ȿJLHY�9�$���������7LPRVKLQ�$�'����������,W�DFFRXQWV�IRU���±����RI�DOO�
DEGRPLQDO�VXUJHULHV��DPRQJ�DOO�KHUQLDV�±������$FFRUGLQJ�WR�WKH�OLWHUDWXUH�
WR�������RI�SDWLHQWV�ZLWK�LQJXLQDO�KHUQLD�±�DEOH�ERGLHG�DQG�LW�LV�RI�JUHDW�
VRFLR�HFRQRPLF� LPSRUWDQFH� �Ȼɟɥɨɤɨɧɟɜ�� ������� 6LJQL¿FDQW� GLIIHUHQFHV�
RFFXU�LQ�WKH�WUHDWPHQW�RI�ODUJH�DQG�UHFXUUHQW�LQJXLQDO�KHUQLDV��$�PHWKRG�RI�
SURFHVVLQJ�WKH�EDJ�ZLWK�LQJXLQDO�KHUQLDV�ZLWK�ODVW�DIWHU�VHSDUDWLQJ�LW�IURP�WKH�
HOHPHQWV�RI�WKH�VSHUPDWLF�FRUG��+RZHYHU��WKH�PRELOL]DWLRQ�RI�WKH�EDJ�DQG�
UHVHFWLRQ�RI�LWV�ODUJHU�DQG�UHFXUUHQW�KHUQLDV��LQYROYHV�FRQVLGHUDEOH�LQMXU\�
RI� VXUURXQGLQJ� WLVVXHV� DQG� WKH� VSHUPDWLF� FRUG� GXH� H[SUHVVHG� DGKHVLRQV�
DQG� VFDUULQJ�� ,Q� WKLV� FDWHJRU\� RI� SDWLHQWV� KDYH� SUREOHPV� KDQGOLQJ� WKH�
EDJ�$LP��,PSURYH�WKH�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�RI�SDWLHQWV�ZLWK�ODUJH�
LQJXLQDO�DQG�UHSHWLWLYH�LQJXLQDO�KHUQLDV�LQYROYLQJ�QR�WHQVLRQ�KHUQLRSODVW\��
0DWHULDOV� DQG� PHWKRGV�� LQ� WKH� FOLQLF� 0HGLFDO� FHQWHU� *08� RI� 6HPH\��
)DPLOLHV�GHYHORSHG�DQG�VXFFHVVIXOO\�DSSOLHG�D�PHWKRG�RI�SURFHVVLQJ�WKH�
EDJ� LQFOXGLQJ�� H[FLVLRQ� RI� WKH� EDJ� DQG� SXW� WKH� VSHUPDWLF� FRUG� LPSODQW��
ZKHUHLQ� WKH�KHUQLDO�6$&� LV� QRW� UHPRYHG�� H[SRVH� WKH�GRQW� DQJLQDO� ]RQH�
WR� FHUYLFDO� ORQJLWXGLQDOO\�� WXUQ� DURXQG� WKH� VSHUPDWLF� FRUG� DQG� VWLWFK� WKH�
HGJHV� LQ� DQ� LQYHUWHG� FRQGLWLRQ��$FFRUGLQJ� WR� WKLV� PHWKRG�� RSHUDWHG� ���
SDWLHQWV��$OO�RSHUDWHG�SDWLHQWV�ZHUH�PHQ��7KH�DJH�RI�SDWLHQWV�YDULHG�IURP�
��� WR����\HDUV��RQ�DYHUDJH��DPRXQWHG� WR������\HDUV��3UHVFULSWLRQ�KHUQLD�
FDUULDJH� UDQJHG� IURP��� WR����\HDUV�� ��SDWLHQW�RSHUDWHG�RQ�DJDLQ��5LJKW�
VLGHG� ORFDOL]DWLRQ� RI� KHUQLD� ZDV� GLDJQRVHG� LQ� ��� SDWLHQWV�� OHIW� ±� ��� ,Q�
RXU�VWXG\�����SDWLHQWV�GHWHFWHG�D�GLUHFW�LQJXLQDO�KHUQLD����±�VODQWLQJ��)RU�
HPHUJHQF\� LQGLFDWLRQV� UHJDUGLQJ� WKH� LQIULQJHPHQW� RI� WKH� DXWKRULW\� KDYH�
EHHQ�RSHUDWHG���RI�WKH�SDWLHQW��5HVXOWV��,Q�WKH�SRVWRSHUDWLYH�ORFDO�ZRXQG�
FRPSOLFDWLRQV� LQ� WKH� IRUP� RI� VHURP�� LQ¿OWUDWH�� KHPDWRPD�� VXSSXUDWLRQ��
LQJXLQDO�JHQLWDO� QHXURSDWKLHV� KDYH� EHHQ� REVHUYHG�� %RG\� WHPSHUDWXUH� LQ�
WKH� SRVWRSHUDWLYH� SHULRG� ZDV� ZLWKLQ� WKH� QRUPDO� UDQJH�� 'LVFRPIRUW� DQG�
IHHOLQJ� RI� D� IRUHLJQ� ERG\� RI� SDWLHQWV�ZHUH� QRW� REVHUYHG�� ,Q� WKH� UHPRWH�
SHULRG�RI� UHFXUUHQFH�RI� WKH�GLVHDVH�ZDV�QRW��&RQFOXVLRQ��7KH�GHYHORSHG�
PHWKRG�RI�SURFHVVLQJ�WKH�EDJ�DW�ODUJH�LQJXLQDO�DQG�UHFXUUHQW�KHUQLDV�FDQ�
VLJQL¿FDQWO\�UHGXFH�WKH�LQYDVLYHQHVV�RI�WKH�VXUJHU\�DQG�WKH�IUHTXHQF\�RI�
SRVWRSHUDWLYH�FRPSOLFDWLRQV�

ɈȾɇɈɆɈɆȿɇɌɇɈȿ�ȻɂɅɂɈ��ɂ�ȽȺɋɌɊɈɗɇɌȿɊȺɅɖɇɈȿ�
ɒɍɇɌɂɊɈȼȺɇɂȿ�ɉɊɂ�ɉȺɅɅɂȺɌɂȼɇɈɆ�
ɏɂɊɍɊȽɂɑȿɋɄɈɆ�Ʌȿɑȿɇɂɂ�ȻɈɅɖɇɕɏ�ɋ�
ɊȺɋɉɊɈɋɌɊȺɇȿɇɇɕɆɂ�ɎɈɊɆȺɆɂ�ɊȺɄȺ�ȽɈɅɈȼɄɂ�
ɉɈȾɀȿɅɍȾɈɑɇɈɃ�ɀȿɅȿɁɕ
Ⱦ�ȼ��ɒɚɦɪɚɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ȼ�Ƚ��Ȼɟɡɪɨɞɧɵɣ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�Ⱥ��Ȼɨɝɨɦɨɥɶɰɚ��
Ʉɢɟɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ʌɨɤɚɥɢɡɚɰɢɹ� ɨɩɭɯɨɥɟɣ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɉɀ�� ɜ�
ɝɨɥɨɜɤɟ�ɨɪɝɚɧɚ������ɫɥɭɱɚɟɜ��ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɫɬɪɭɤɰɢɢ�ɨɛɳɟɝɨ�ɠɟɥɱɧɨɝɨ�
ɩɪɨɬɨɤɚ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɢ�� ȼ� �±���� ɫɥɭɱɚɟɜ�
ɨɩɭɯɨɥɶ�ɩɪɨɪɚɫɬɚɟɬ�ɢ�ɨɛɬɭɪɢɪɭɟɬ�ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɭɸ�ɤɢɲɤɭ��ȾɉɄ���
ɋ� ɰɟɥɶɸ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɨɛɫɬɪɭɤɰɢɢ�ȾɉɄ� ɜɨɡɧɢɤɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɜ� ɨɞɧɨɦɨɦɟɧɬɧɨɦ� ɛɢɥɢɨ�� ɢ� ɝɚɫɬɪɨɷɧɬɟɪɚɥɶɧɨɦ� ɲɭɧɬɢɪɨɜɚɧɢɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�
ɨɞɧɨɦɨɦɟɧɬɧɨɝɨ� ɝɚɫɬɪɨ�� ɢ� ɛɢɥɢɨɷɧɬɟɪɚɥɶɧɨɝɨ� ɲɭɧɬɢɪɨɜɚɧɢɹ� ɩɪɢ�
ɩɚɥɥɢɚɬɢɜɧɨɦ�ɥɟɱɟɧɢɢ�ɛɨɥɶɧɵɯ�ɫ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ�ɮɨɪɦɚɦɢ�ɪɚɤɚ�
ɝɨɥɨɜɤɢ�ɉɀ��ɨɫɥɨɠɧɟɧɧɵɦɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɠɟɥɬɭɯɨɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��Ɂɚ�ɩɟɪɢɨɞ�����±�����ɝɝ��ɛɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ����ɩɚɰɢɟɧɬɨɜ�
ɫ� ,,,±,9ɫɬɚɞɢɟɣ� ɪɚɤɚ� ɝɨɥɨɜɤɢ�ɉɀ� �ɫɨɝɥɚɫɧɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ�710���
��� ɩɚɰɢɟɧɬ� ±� ȱȱȱ� ɫɬɚɞɢɹ�� ��� ɛɨɥɶɧɵɯ� ±� ,9� ɫɬɚɞɢɹ��� ɨɫɥɨɠɧɟɧɧɵɦ�
ɦɟɯɚɧɢɱɟɫɤɨɣ�ɠɟɥɬɭɯɨɣ��ɉɚɰɢɟɧɬɚɦ���ɣ�ɝɪɭɩɩɵ�����ɱɟɥɨɜɟɤɚ��ɛɵɥɚ�
ɜɵɩɨɥɧɟɧɚ�ɩɨɡɚɞɢɨɛɨɞɨɱɧɚɹ�ɯɨɥɟɰɢɫɬɨɟɸɧɨɫɬɨɦɢɹ�ɫ�ɢɡɨɥɢɪɨɜɚɧɧɨɣ�
ɩɨ�Ȼɪɚɭɧɭ±ɒɚɥɢɦɨɜɭ�ɩɟɬɥɟɣ�ɬɨɧɤɨɣ�ɤɢɲɤɢ��ɩɚɰɢɟɧɬɚɦ���ɣ� ɝɪɭɩɩɵ�
���� ɱɟɥɨɜɟɤ�� ɨɞɧɨɦɨɦɟɧɬɧɨ� ɧɚɤɥɚɞɵɜɚɥɢ� ɩɨɡɚɞɢɨɛɨɞɨɱɧɵɣ�
ɝɟɩɚɬɢɤɨɷɧɬɟɪɨɚɧɚɫɬɨɦɨɡ� ɫ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɩɨ� Ɋɭ� ɩɟɬɥɟɣ� ɬɨɧɤɨɣ�
ɤɢɲɤɢ� ɢ� ɝɚɫɬɪɨɷɧɟɪɨɚɧɚɫɬɨɦɨɡ�� ȼɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɨɩɭɯɨɥɶ� ɝɨɥɨɜɤɢ�
ɉɀ� ɛɵɥɚ� ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɚ� ɤɚɤ� ɚɞɟɧɨɤɚɪɰɢɧɨɦɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ɥɟɬɚɥɶɧɨɫɬɶ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɫɨɫɬɚɜɢɥɚ� ����
ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ� ɢ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɩɪɟɛɵɜɚɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɜ� ɫɬɚɰɢɨɧɚɪɟ� ɛɵɥɚ� ɩɪɢɦɟɪɧɨ� ɨɞɢɧɚɤɨɜɚ� ɜ� ɨɛɟɢɯ�
ɝɪɭɩɩɚɯ� �ɜ� ��ɣ� ɝɪɭɩɩɟ� ±� �������� ɫɭɬ�� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ±� �������� ɫɭɬ���
Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɨɩɟɪɚɰɢɢ� ɛɵɥɚ� ɛɨɥɶɲɟ� ɜɨ� �� ɝɪɭɩɩɟ� ��������ɦɢɧ�� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ���ɝɪɭɩɩɨɣ�������ɦɢɧ���ɍ���ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ�������
ɩɨɬɪɟɛɨɜɚɥɨɫɶ�ɜɵɩɨɥɧɟɧɢɟ�ɩɨɜɬɨɪɧɨɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɩɨ� ɩɨɜɨɞɭ� ɞɭɨɞɟɧɚɥɶɧɨɣ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ� ɱɟɪɟɡ� �������� ɦɟɫ� ɩɨɫɥɟ�
ɛɢɥɢɨɞɢɝɟɫɬɢɜɧɨɝɨ� ɲɭɧɬɢɪɨɜɚɧɢɹ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ�
ɫɨɫɬɚɜɢɥɚ���������ɦɟɫ��ɍ�ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
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ɠɢɡɧɢ� ɫɨɫɬɚɜɢɥɚ� �������� ɦɟɫ�� ɨɫɥɨɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɧɚɥɨɠɟɧɢɟɦ�ɝɚɫɬɪɨɷɧɬɟɪɨɚɧɚɫɬɨɦɨɡɚ��ɧɟ�ɜɵɹɜɥɟɧɨ��
ȼɵɜɨɞɵ�� Ɇɟɬɨɞɢɤɚ� ɨɞɧɨɦɨɦɟɧɬɧɨɝɨ� ɛɢɥɢɨ�� ɢ� ɝɚɫɬɪɨɷɧɬɟɪɚɥɶɧɨɝɨ�
ɲɭɧɬɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɫɧɢɡɢɬɶ� ɱɚɫɬɨɬɭ� ɩɨɜɬɨɪɧɵɯ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɭɥɭɱɲɢɬɶ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ�� ɭɜɟɥɢɱɢɬɶ� ɫɪɟɞɧɸɸ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ�

6,08/7$1(286�%,/,2��$1'�*$6752(17(526720<�
$6�7+(�3$//,$7,9(�75($70(17�2)�3$7,(176�:,7+�
$'9$1&('�&$1&(5�2)�3$1&5($7,&�+($'
'�9��6KDPUDL
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,QWURGXFWLRQ��7XPRU�ORFDOL]DWLRQ�LQ�WKH�KHDG�RI�SDQFUHDV������RI�FDVHV��
OHDGV� WR� WKH� REVWUXFWLRQ� RI� WKH� FRPPRQ� ELOH� GXFW� DQG�� DV� D� UHVXOW�� WR�
MDXQGLFH��,Q��±����RI�FDVHV�WKH�WXPRU�JURZV�LQWR�GXRGHQXP�DQG�RYHUODSV�
LW¶V�OXPHQ��6R��WKH�WHFKQLTXH�RI�VLPXOWDQHRXV�ELOLR��DQG�JDVWURHQWHURVWRP\�
LV�DFWXDO��$LP��7KH�DLP�RI�WKLV�ZRUN�LV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�DQG�
SUDFWLFDELOLW\� RI� VLPXOWDQHRXV� ELOLR�� DQG� JDVWURHQWHUDO� E\SDVV� DV� WKH�
SDOOLDWLYH� WUHDWPHQW�RI�SDWLHQWV�ZLWK�DGYDQFHG�FDQFHU�RI�SDQFUHDWLF�KHDG�
FRPSOLFDWHG�E\�REVWUXFWLYH�MDXQGLFH��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV�
ZLWK� DGYDQFHG� FDQFHU� RI� SDQFUHDWLF� KHDG� �DFFRUGLQJ� WR� 710� ��� ���
SDWLHQWV�±� ,,,� VWDJH�����SDWLHQWV�±� ,9� VWDJH��� FRPSOLFDWHG�E\�REVWUXFWLYH�
MDXQGLFH�� ZHUH� RSHUDWHG� GXULQJ� ����±����� \HDUV�� ��� SDWLHQWV� �,� JURXS��
XQGHUZHQW�UHWURFROLF�FKROHF\VWRHQWHURVWRP\�ZLWK�LVRODWHG�ORRS�E\�%URZQ±
6KDOLPRY�� ��� SDWLHQWV� �,,� JURXS�� XQGHUZHQW� VLPXOWDQHRXV� UHWURFROLF�
KHSDWLFRHQWHURVWRP\�ZLWK�LVRODWHG�5RX[�HQ�<�ORRS�DQG�JDVWURHQWHURVWRP\��
,Q�DOO�FDVHV�WXPRU�ZDV�LGHQWL¿HG�DV�DGHQRFDUFLQRPD��5HVXOWV��3RVWRSHUDWLYH�
PRUWDOLW\�UDWH�LQ�ERWK�JURXSV�ZDV�����8VH�RI�DQDOJHVLFV�DQG�WRWDO�KRVSLWDO�
VWD\�ZHUH� DSSUR[LPDWHO\� VLPLODU� LQ� ERWK� JURXSV� �LQ� WKH� ,� JURXS���������
GD\V�� LQ� WKH� ,,� JURXS� �������� GD\V��� 'XUDWLRQ� RI� RSHUDWLRQ� ZDV� JUHDWHU�
LQ� WKH� ,,� JURXS� �������� PLQ�� FRPSDUHG� ZLWK� WKH� ,� JURXS� ������ PLQ���
'HYHORSHG� GXRGHQDO� REVWUXFWLRQ� LQ� �� SDWLHQWV� IURP� WKH� ,� JURXS� ������
UHTXLUHG� VXUJHU\� LQ� �������� PRQWKV� DIWHU� ELOLRHQWHURVWRP\�� 3DWLHQW¶V�
OLIHVSDQ�IURP�WKH�,�JURXS�ZDV���������PRQWKV��3DWLHQW¶V�OLIHVSDQ�IURP�WKH�
,,� JURXS� ZDV� �������� PRQWKV�� ,QWUDDEGRPLQDO� FRPSOLFDWLRQV� DVVRFLDWHG�
ZLWK�DGGLWLRQDO�JDVWURHQWHURVWRP\�ZHUH�QRW�IRXQG��&RQFOXVLRQ��7HFKQLTXH�
RI� VLPXOWDQHRXV� ELOLR�� DQG� JDVWURHQWHURVWRP\� UHGXFHV� UHRSHUDWLRQ� UDWHV��
LPSURYHV�TXDOLW\�RI�OLIH��LQFUHDVHV�WKH�SDWLHQW¶V�OLIHVSDQ�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɄɈɇɐȿɇɌɊȺɐɂɃ�ɂɇɌȿɊɅȿɃɄɂɇȺ����
ɆȺɅɈɇɈȼɈȽɈ�ȾɂȺɅɖȾȿȽɂȾȺ��ɋɂȺɅɈȼɕɏ�ɄɂɋɅɈɌ�
ȼ�ɈɋɌɊɕɏ�ɀɂȾɄɈɋɌɇɕɏ�ɋɄɈɉɅȿɇɂəɏ�ɂ�ɉɅȺɁɆȿ�
ɄɊɈȼɂ�ɉɊɂ�ɈɋɌɊɈɆ�ɉȺɇɄɊȿȺɌɂɌȿ
Ɇ�Ⱥ��ɒɥɹɯɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɉ�Ƚ��Ȼɪɨɧɲɬɟɣɧ
Ɍɭɥɶɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɍɭɥɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɪɵɣ� ɩɚɧɤɪɟɚɬɢɬ� �Ɉɉ�� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɨɛɪɚɡɨɜɚɧɢɟɦ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɢ� ɩɟɪɟɤɢɫɟɣ�� ɜ� ���� ɫɥɭɱɚɟɜ�
ɮɨɪɦɢɪɭɟɬɫɹ� ɫɢɫɬɟɦɧɵɣ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɣ� ɨɬɜɟɬ� ɢ� ɩɨɥɢɨɪɝɚɧɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� Ɉɫɬɪɵɟ� ɠɢɞɤɨɫɬɧɵɟ� ɫɤɨɩɥɟɧɢɹ� �Ɉɀɋ�� ɜ�
ɡɚɛɪɸɲɢɧɧɨɣ�ɤɥɟɬɱɚɬɤɟ�ɨɛɪɚɡɭɸɬɫɹ�ɧɚ�ɩɟɪɜɨɣ�ɧɟɞɟɥɟ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɬɨɝɞɚ� ɠɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɢɤ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� ɢ�
ɩɟɪɟɤɢɫɟɣ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ��ɂɦɟɟɬɫɹ�ɝɢɩɨɬɟɡɚ��ɱɬɨ�Ɉɀɋ�ɹɜɥɹɸɬɫɹ�
ɩɭɥɚɦɢ� ɧɚɤɨɩɥɟɧɢɹ� ɢ� ɯɪɚɧɟɧɢɹ� ɷɬɢɯ� ɮɚɤɬɨɪɨɜ� ɚɝɪɟɫɫɢɢ�� ɨɬɤɭɞɚ� ɜ�
ɞɚɥɶɧɟɣɲɟɦ� ɩɪɨɢɫɯɨɞɢɬ� ɢɯ� ɜɵɫɜɨɛɨɠɞɟɧɢɟ� ɜ� ɫɢɫɬɟɦɧɵɣ� ɤɪɨɜɨɬɨɤ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɨɩɪɟɞɟɥɢɬɶ�
ɤɨɧɰɟɧɬɪɚɰɢɸ� ɢɧɬɟɪɥɟɣɤɢɧɚ��� �ɂɥ���� ɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ�ɜ�ɞɢɧɚɦɢɤɟ�ɜ�ɫɨɞɟɪɠɢɦɨɦ�Ɉɀɋ�ɢ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�
ɛɨɥɶɧɵɯ� Ɉɉ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ���
ɨɛɪɚɡɰɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɩɪɢ� ɞɪɟɧɢɪɨɜɚɧɢɢ� ɢ� ɩɭɧɤɰɢɹɯ� Ɉɀɋ�� ɢ� ���
ɨɛɪɚɡɰɚ� ɫɵɜɨɪɨɬɤɢ� ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� Ɉɉ� ɧɚ� ��� ��� ��� ��ɟ� ɫɭɬɤɢ� ɨɬ�
ɧɚɱɚɥɚ� ɡɚɛɨɥɟɜɚɧɢɹ�� ȼɫɟ� ɛɨɥɶɧɵɟ� ɧɚɯɨɞɢɥɢɫɶ� ɧɚ� ɫɬɚɰɢɨɧɚɪɧɨɦ�
ɥɟɱɟɧɢɢ�ɫ�ɞɢɚɝɧɨɡɨɦ�©ɨɫɬɪɵɣ�ɩɚɧɤɪɟɚɬɢɬª�ɢ�ɢɦɟɥɢ�ɟɞɢɧɢɱɧɵɟ�ɢɥɢ�
ɦɧɨɠɟɫɬɜɟɧɧɵɟ�Ɉɀɋ��ɜɵɹɜɥɟɧɧɵɟ�ɩɪɢ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɢ� ɊɄɌ� ɜ� ɩɟɪɜɵɟ� �� ɫɭɬɨɤ� ɨɬ� ɧɚɱɚɥɚ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɉɪɢ� ɨɛɴɟɦɟ� Ɉɀɋ�
ɛɨɥɟɟ�����ɦɥ�ɩɪɨɜɨɞɢɥɢɫɶ�ɢɧɬɟɪɜɟɧɰɢɨɧɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɩɭɧɤɰɢɢ�
�ɩɟɪɜɚɹ� ɝɪɭɩɩɚ� ±� �� ɛɨɥɶɧɵɯ�� ɢ� ɞɪɟɧɢɪɨɜɚɧɢɟ� �ɜɬɨɪɚɹ� ɝɪɭɩɩɚ� ±� ��
ɛɨɥɶɧɵɯ�� ɫ� ɷɜɚɤɭɚɰɢɟɣ� ɫɨɞɟɪɠɢɦɨɝɨ� ɢ� ɚɧɚɥɢɡɨɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ�ɂɥ�
���ɦɚɥɨɧɨɜɨɝɨ�ɞɢɚɥɶɞɟɝɢɞɚ��ɆȾȺ���ɫɢɚɥɨɜɵɯ�ɤɢɫɥɨɬ��ɋɄ���ȼ�ɫɥɭɱɚɟ�
ɟɫɥɢ�ɨɛɴɟɦ�Ɉɀɋ�ɧɟ�ɩɪɟɜɵɲɚɥ�����ɦɥ��ɷɜɚɤɭɚɰɢɢ�ɢɯ�ɧɟ�ɩɪɨɜɨɞɢɥɨɫɶ��
ɷɬɢ� ɛɨɥɶɧɵɟ� ��� ɱɟɥɨɜɟɤ�� ɫɨɫɬɚɜɢɥɢ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ�� ȼ� ɬɟ� ɠɟ�
ɫɪɨɤɢ�ɭ�ɛɨɥɶɧɵɯ�ɨɩɵɬɧɵɯ�ɢ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�ɡɚɛɢɪɚɥɚɫɶ�ɤɪɨɜɶ�

ɢɡ�ɤɭɛɢɬɚɥɶɧɨɣ�ɜɟɧɵ�ɢ�ɩɪɨɜɨɞɢɥɫɹ�ɚɧɚɥɢɡ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɂɥ����ɆȾȺ��
ɋɄ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɨ����ɠɟɧɳɢɧ�ɢ���ɦɭɠɱɢɧ��
ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ��� ɥɟɬ�� Ɉɰɟɧɤɚ� ɭɪɨɜɧɹ� ɂɥ��� ɩɪɨɢɡɜɨɞɢɥɚɫɶ�
ɦɟɬɨɞɨɦ� (/,6$� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɟɚɤɬɢɜɨɜ� ɈȺɈ� ©ȼɟɤɬɨɪ� Ȼɟɫɬª��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɆȾȺ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɨ� ɦɟɬɨɞɢɤɟ� ɗ�ɇ�Ʉɨɪɨɛɟɣɧɢɤɨɜɚ��
ɋɄ�ɢɫɫɥɟɞɨɜɚɥɢɫɶ�ɩɨ�ɦɟɬɨɞɢɤɟ�ɋɜɟɧɧɟɪɯɨɥɶɦɚ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɪɚɡɥɢɱɢɣ�
ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɬɟɫɬ� Ɇɚɧɧɚ±ɍɢɬɧɢ�� ɤɨɪɪɟɥɹɰɢɹ�
ɢɫɫɥɟɞɨɜɚɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɉɢɪɫɨɧɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�
ɩɟɪɜɨɦ� ɚɧɚɥɢɡɟ� ɩɨɤɚɡɚɬɟɥɢ� ɂɥ����ɆȾȺ�� ɋɄ� ɜ� ɫɨɞɟɪɠɢɦɨɦ�Ɉɀɋ� ɢ�
ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɢ� ɨɩɵɬɧɵɯ� ɝɪɭɩɩɚɯ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɧɟ�
ɨɬɥɢɱɚɥɢɫɶ��ɉɪɢ�ɞɚɥɶɧɟɣɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɜ�ɝɪɭɩɩɟ�ɞɪɟɧɢɪɨɜɚɧɧɵɯ�
ɛɨɥɶɧɵɯ� ���ɹ� ɝɪɭɩɩɚ�� ɩɚɞɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɂɥ���� ɆȾȺ�� ɋɄ� ɜ�
ɫɨɞɟɪɠɢɦɨɦ� Ɉɀɋ� ɩɪɨɢɫɯɨɞɢɬ� ɛɵɫɬɪɟɟ� �ɧɚ� ɜɬɨɪɵɟ� ɫɭɬɤɢ�� ɢ� ɧɚ�
ɛɨɥɶɲɢɟ� ɜɟɥɢɱɢɧɵ� �ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ���� ɨɬ� ɩɪɟɞɵɞɭɳɟɣ� ɜɟɥɢɱɢɧɵ��
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɭɧɤɰɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ���ɹ� ɝɪɭɩɩɚ��� ɗɬɨ�
ɦɨɠɧɨ� ɫɜɹɡɚɬɶ� ɫ� ɜɨɡɦɨɠɧɨ� ɛɨɥɟɟ� ɩɨɥɧɨɣ� ɷɜɚɤɭɚɰɢɟɣ� ɫɨɞɟɪɠɢɦɨɝɨ�
ɨɫɬɪɵɯ� ɠɢɞɤɨɫɬɧɵɯ� ɫɤɨɩɥɟɧɢɣ�� Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɰɢɬɨɤɢɧɨɜ�ɢ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɟɪɟɤɢɫɧɨɝɨ� ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� ɜ� ɩɥɚɡɦɟ�
ɤɪɨɜɢ�ɜ�ɨɛɟɢɯ�ɨɩɵɬɧɵɯ�ɝɪɭɩɩɚɯ�ɬɚɤɠɟ�ɫɧɢɠɚɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɟ�ɥɟɱɟɧɢɹ��
ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɜ� ɝɪɭɩɩɟ� ɞɪɟɧɢɪɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɷɬɨ� ɫɧɢɠɟɧɢɟ�
ɩɪɨɢɫɯɨɞɢɬ� ɛɵɫɬɪɟɟ� �ɧɚ� ɜɬɨɪɵɟ� ɫɭɬɤɢ�� ɢ� ɧɚ� ɛɨɥɶɲɢɟ� ɜɟɥɢɱɢɧɵ� �ɜ�
ɫɪɟɞɧɟɦ�ɧɚ�����ɨɬ�ɩɪɟɞɵɞɭɳɟɣ�ɜɟɥɢɱɢɧɵ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɝɪɭɩɩɨɣ�
ɩɭɧɤɬɢɪɭɟɦɵɯ� ɛɨɥɶɧɵɯ�� ɋɧɢɠɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɂɥ���� ɆȾȺ�� ɋɄ�
ɜ� ɩɥɚɡɦɟ� ɛɨɥɶɧɵɯ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɜ� ɞɢɧɚɦɢɤɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɧɟɞɨɫɬɨɜɟɪɧɨ�� Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɂɥ���� ɆȾȺ�� ɋɄ� ɜ� ɩɥɚɡɦɟ� ɛɨɥɶɧɵɯ�
ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɨɩɵɬɧɵɦɢ�ɜ�
ɚɧɚɥɨɝɢɱɧɵɟ� ɫɪɨɤɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɉɨɥɭɱɟɧɚ� ɩɪɹɦɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɫɧɢɠɟɧɢɟɦ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɂɥ���� ɆȾȺ�� ɋɄ� ɜ�
ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɢ� Ɉɀɋ� ɜ� ɨɩɵɬɧɵɯ� ɝɪɭɩɩɚɯ�� ȼɵɜɨɞɵ�� Ɉɛɧɚɪɭɠɟɧɚ�
ɩɪɹɦɚɹ�ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɤɨɧɰɟɧɬɪɚɰɢɣ�ɂɥ���ɢ�ɩɟɪɟɤɢɫɟɣ�
ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɢ�ɜ�Ɉɀɋ�ɭ�ɛɨɥɶɧɵɯ�ɫ�Ɉɉ��ɋɜɨɟɜɪɟɦɟɧɧɚɹ�ɢ�ɩɨɥɧɚɹ�
ɷɜɚɤɭɚɰɢɹ� Ɉɀɋ� ɜɟɞɟɬ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɩɭɥɚ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɢɧɬɟɪɥɟɣɤɢɧɨɜ�ɢ�ɩɟɪɟɤɢɫɟɣ�ɢ�ɬɟɦ�ɫɚɦɵɦ�ɩɪɢɜɨɞɢɬ�ɤ�ɛɨɥɟɟ�ɛɵɫɬɪɨɦɭ�
ɢ�ɡɧɚɱɢɦɨɦɭ�ɫɧɢɠɟɧɢɸ�ɢɯ�ɩɥɚɡɦɟɧɧɵɯ�ɤɨɧɰɟɧɬɪɚɰɢɣ�
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&21&(175$7,216�,1�7+(�$&87(�/,48,'�&2//(&7,216�
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0�$��6KO\DNKRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��3�*��%URQVKWHLQ
7XOD�6WDWH�0HGLFDO�8QLYHUVLW\��7XOD��5XVVLD

,QWURGXFWLRQ�� $FXWH� SDQFUHDWLWLV� �$3�� LV� XVXDOO\� FKDUDFWHUL]HG� E\� WKH�
IRUPDWLRQ� RI� SURLQÀDPPDWRU\� F\WRNLQHV� DQG� SHUR[LGHV�� 7KH� V\VWHPLF�
LQÀDPPDWRU\� UHVSRQVH� DQG� PXOWLSOH� RUJDQ� IDLOXUH� DUH� IRUPHG� LQ� ����
FDVHV�� $FXWH� ÀXLG� FROOHFWLRQV� �$)&�� DUH� IRUPHG� LQ� WKH� ¿UVW� ZHHN� RI�
WKH� GLVHDVH�� DW� WKH� VDPH� WLPH� D� SHDN� FRQFHQWUDWLRQV� RI� LQWHUOHXNLQV� DQG�
SHUR[LGHV�LQ�VHUXP�DUH�LGHQWL¿HG��,W�LV�K\SRWKHVL]HG�WKDW�$)&�LV�WKH�SRRO�
RI�DFFXPXODWLRQ�DQG�VWRUDJH�RI�WKHVH�IDFWRUV�RI�DJJUHVVLRQ�DQG�WKH�VRXUVH�
RI�UHDEVRUSWLRQ�LQ�V\VWHPLF�FLUFXODWLRQ��$LP��7KH�DLP�RI�WKH�VWXG\�ZDV�WR�
GHWHUPLQH�WKH�FRQFHQWUDWLRQ�RI�LQWHUOHXNLQ����,/����DQG�OLSLG�SHUR[LGDWLRQ�
LQGLFHV� LQ�$)&�DQG�SODVPD�RI�SDWLHQWV�ZLWK�$3�RYHU� WKH�WLPH��0DWHULDOV�
DQG�PHWKRGV��:H�DQDO\]HG����OLTXLG�VDPSOHV�IURP�$)&�DQG����VDPSOHV�
RI�SODVPD�IURP�SDWLHQWV�ZLWK�$3�LQ������������GD\V�DIWHU�GLVHDVH�RQVHW��$OO�
WKH� SDWLHQWV�ZHUH� KRVSLWDOL]HG�ZLWK� DFXWH� SDQFUHDWLWLV� DQG� KDG� VLQJOH� RU�
PXOWLSOH�$)&�LGHQWL¿HG�E\�XOWUDVRXQG�DQG�;�UD\�&7�LQ�WKH�¿UVW���GD\V�RI�
GLVHDVH�RQVHW��:LWK�WKH�YROXPH�RI�PRUH�WKDQ�����PO�$)&�ZH�SHUIRUPHG�
LQWHUYHQWLRQDO� SURFHGXUHV�� D� SXQFWXUH� �WKH�¿UVW� JURXS�RI� �� SDWLHQWV�� DQG�
GUDLQDJH� �WKH� VHFRQG� JURXS� ±� �� SDWLHQWV�� ZLWK� WKH� HYDFXDWLRQ� RI� WKH�
FRQWHQWV�DQG�DQDO\VLV�RI�FRQFHQWUDWLRQV�RI�,/����PDORQGLDOGHK\GH��0'$���
VLDOLF�DFLG��6$���,I�WKH�YROXPH�RI�$)&�OHVV�WKDQ�����PO�WKHLU�HYDFXDWLRQ�
ZDV�QRW�SHUIRUPHG��WKHVH�SDWLHQWV����SHUVRQV��ZHUH�LQ�WKH�FRQWURO�JURXS��
$W�WKH�VDPH�WLPH�ZH�LQYHVWLJDWHG����SODVPD�VDPSOHV�IURP�WKH�FXELWDO�YHLQ�
DQG�DQDO\]HG�WKH�FRQFHQWUDWLRQ�RI�,/����0'$��6$�LQ�SODVPD��$PRQJ�WKH�
SDWLHQWV�ZHUH����ZRPHQ�DQG���PHQ��PHDQ�DJH�ZDV����\HDUV��(/,6$�ZLWK�
©9HFWRU�%HVW´� UHDJHQWV�ZDV� XVHG� WR� VWXG\� WKH� OHYHO� RI� ,/����7KH�0'$�
FRQFHQWUDWLRQ�ZDV� FRQGXFWHG� E\� WKH�PHWKRG� RI�.RUREHLQLNRYD� (1�� 6$�
LQYHVWLJDWHG� E\� WKH� PHWKRG� RI� 6YHQQHUKROP�� 0DQQ±:KLWQH\� WHVW� DQG�
FRUUHODWLRQ�RI�3HDUVRQ�ZHUH�XVHG��5HVXOWV��,Q�WKH�¿UVW�GD\��OHYHOV�RI�,/����
0'$��6$�LQ�$)&�DQG�SODVPD�LQ�WKH�FRQWURO�DQG�H[SHULPHQWDO�JURXSV�ZHUH�
QRW�VWDWLVWLFDOO\�GLIIHUHQW��,Q�IXUWKHU�VWXGLHV�LQ�WKH�GUDLQHG�JURXS��JURXS����
WKH�$)&�FRQFHQWUDWLRQ�RI�,/����0'$��6$�GHFUHDVHV�IDVWHU��RQ�WKH�VHFRQG�
GD\��DQG�ODUJH�TXDQWLWLHV��RQ�DYHUDJH�����RI�WKH�SUHYLRXV�YDOXH��FRPSDUHG�
WR�SXQFWXUH�JURXS��JURXS�����7KH�IXOOHVW�HYDFXDWLRQ�RI�$)&�ZLWK�GUDLQDJH�
FDQ� H[SODLQHG� WKLV�� &RQFHQWUDWLRQV� RI� SURLQÀDPPDWRU\� F\WRNLQHV� DQG�
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LQGLFHV�RI�OLSLG�SHUR[LGDWLRQ�LQ�WKH�SODVPD�LQ�ERWK�JURXSV�H[SHULHQFHG�WKH�
VDPH�GHFOLQH�LQ�WKH�WUHDWPHQW�SURFHVV��,Q�WKH�¿UVW�JURXS�GHFOLQH�LV�IDVWHU�
�RQ� WKH� VHFRQG� GD\�� DQG� KLJK� YDOXHV� �DYHUDJH� RI� ���� RI� WKH� SUHYLRXV�
YDOXH��FRPSDUHG�ZLWK�WKH�VHFRQG�JURXS��5HGXFLQJ�WKH�FRQFHQWUDWLRQ�RI�,/�
���0'$��6$�LQ�SODVPD�LQ�WKH�FRQWURO�JURXS�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�
RYHU�WKH�WLPH��&RQFHQWUDWLRQV�RI�,/����0'$��&.�LQ�SODVPD�LQ�WKH�FRQWURO�
JURXS� ZDV� VLJQL¿FDQWO\� KLJKHU� FRPSDUHG� ZLWK� H[SHULPHQWDO� JURXS� LQ�
VLPLODU� VWDJHV� RI� WKH� GLVHDVH��:H�ZDV� JHW� D� GLUHFW� UHODWLRQVKLS� EHWZHHQ�
GHFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�,/�����0'$��&.�LQ�SODVPD�DQG�$)&�LQ�WKH�
H[SHULPHQWDO�JURXSV��&RQFOXVLRQ��7KHUH� LV�D�GLUHFW� UHODWLRQVKLS�EHWZHHQ�
FRQFHQWUDWLRQV� RI� ,/��� DQG� SHUR[LGHV� LQ� SODVPD� DQG� $)&� LQ� SDWLHQWV�
ZLWK�$3��)XOO�DQG�WLPHO\�HYDFXDWLRQ�RI�$)&�OHDGV�WR�D�UHGXFWLRQ�RI�SUR�
LQÀDPPDWRU\�LQWHUOHXNLQV�DQG�SRRO�SHUR[LGHV�UHDEVRUSWLRQ�DQG�WKXV�OHDGV�
WR�D�PRUH�UDSLG�DQG�VLJQL¿FDQW�UHGXFWLRQ�LQ�WKHLU�SODVPD�FRQFHQWUDWLRQV�

ɉɍɌɂ�ɍɅɍɑɒȿɇɂə�ɊȿɁɍɅɖɌȺɌɈȼ�Ʌȿɑȿɇɂə�ɈɋɌɊɈȽɈ�
ɉȺɇɄɊȿȺɌɂɌȺ�ȺɅɄɈȽɈɅɖɇɈɃ�ɗɌɂɈɅɈȽɂɂ
Ɇ�ɋ��Ɏɭɧɵɝɢɧ��Ⱥ�Ⱥ��ɑɟɝɨɞɚɟɜɚ��ɘ�ɘ��ɋɨɥɨɞɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ⱦ�Ȼ��Ⱦɟɦɢɧ
Ɉɪɟɧɛɭɪɝɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɫɬɪɵɣ�ɩɚɧɤɪɟɚɬɢɬ��Ɉɉ��ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ�
ɷɤɫɬɪɟɧɧɨɣ� ɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ�� ɗɬɢɨɥɨɝɢɱɟɫɤɚɹ� ɪɨɥɶ�
ɚɥɤɨɝɨɥɹ�ɜ�ɪɚɡɜɢɬɢɢ�Ɉɉ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ����ɞɨ������ɉɨ�ɫɨɜɪɟɦɟɧɧɵɦ�
ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ� ɥɟɱɟɧɢɟ� Ɉɉ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɜ� ɩɟɪɜɵɟ� ɫɭɬɤɢ�
�ɞɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ���ȼ�ɞɚɧɧɨɦ�ɪɚɤɭɪɫɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɢɧɬɟɪɟɫ� ɬɢɨɤɬɨɜɚɹ� ɤɢɫɥɨɬɚ� �ɌɄ��� ɨɛɥɚɞɚɸɳɚɹ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ�
ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɞɟɣɫɬɜɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɥɟɱɟɧɢɹ� ɚɥɤɨɝɨɥɶɧɨɝɨ� Ɉɉ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɢɦɟɧɟɧɢɹ� ɌɄ� ɢ� ɷɬɚɩɧɨɝɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɩɨɞɯɨɞɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ���
ɛɨɥɶɧɵɯ�ɫ�ɚɥɤɨɝɨɥɶɧɵɦ�Ɉɉ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ȽȺɍɁ�ȽɄȻ�
ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ�ɝ��Ɉɪɟɧɛɭɪɝɚ�ɜ�����±�����ɝɝ��ȼɫɟ�ɨɛɫɥɟɞɨɜɚɧɧɵɟ�
ɛɨɥɶɧɵɟ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ���� ɱɟɥɨɜɟɤ�� ɜɫɟɦ�
ɩɚɰɢɟɧɬɚɦ� ɩɪɨɜɨɞɢɥɢ� ɬɪɚɞɢɰɢɨɧɧɨɟ� ɤɨɦɩɥɟɤɫɧɨɟ� ɥɟɱɟɧɢɟ��
ɉɚɰɢɟɧɬɚɦ� ��ɣ� ɝɪɭɩɩɵ� ���� ɱɟɥɨɜɟɤɚ�� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɢ� ɞɚɥɟɟ�
ɟɠɟɞɧɟɜɧɨ�ɜ�ɬɟɱɟɧɢɟ�ɜɫɟɝɨ�ɩɟɪɢɨɞɚ�ɥɟɱɟɧɢɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɜɜɨɞɢɥɢ�
ɜɧɭɬɪɢɜɟɧɧɨ�ɤɚɩɟɥɶɧɨ�����ɦɝ�ɌɄ�ɜ�ɫɭɬɤɢ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ���ɣ�ɝɪɭɩɩɟ�
ɩɪɨɥɟɱɟɧɵ�ɤɨɧɫɟɪɜɚɬɢɜɧɨ�ɛɟɡ�ɪɚɡɜɢɬɢɹ�ɩɪɢɡɧɚɤɨɜ�ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ����
��������ɩɚɰɢɟɧɬɨɜ��ɜɨ���ɣ�±������������ɛɨɥɶɧɵɯ��Ʉɚɤ�ɫɬɚɪɬɨɜɵɣ�ɦɟɬɨɞ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɚɝɪɟɫɫɢɢ�ɦɚɥɨɢɧɜɚɡɢɜɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɜɵɩɨɥɧɟɧɵ�
ɜ���ɣ�ɝɪɭɩɩɟ�ɭ����ɩɚɰɢɟɧɬɨɜ��ɚ�ɜɨ���ɣ�±�ɭ�����ɍ�ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ�
ɢɧɮɢɰɢɪɨɜɚɧɢɟ� ɜɨɡɧɢɤɥɨ� ɜ� ��� ɫɥɭɱɚɹɯ�� ɜɨ� ��ɣ� ±� ɭ� �� ɩɚɰɢɟɧɬɨɜ��
Ɉɬɤɪɵɬɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɤɚɤ�ɨɤɨɧɱɚɬɟɥɶɧɵɣ�ɦɟɬɨɞ�ɜɵɩɨɥɧɟɧɵ�ɜ���ɣ�
ɝɪɭɩɩɟ�ɭ������������ɩɚɰɢɟɧɬɨɜ��ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɭ�����������ɉɪɢɱɟɦ��
ɤɚɤ�ɫɬɚɪɬɨɜɵɣ�ɦɟɬɨɞ�ɥɚɩɚɪɨɬɨɦɢɹ��©ɩɟɪɜɢɱɧɚɹª�ɥɚɩɚɪɨɬɨɦɢɹ��ɜ���ɣ�
ɝɪɭɩɩɟ� ɩɪɢɦɟɧɟɧɚ� ɭ� ��� �������� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ�� ɚ� ɜɨ� ��ɣ�
ɬɨɥɶɤɨ�ɭ���ɩɚɰɢɟɧɬɚ���������ɉɨɤɚɡɚɧɢɟɦ�ɤ�©ɜɬɨɪɢɱɧɨɣª�ɥɚɩɚɪɨɬɨɦɢɢ�
ɹɜɥɹɥɚɫɶ� ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɦɚɥɨɢɧɜɚɡɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ȼ� ��ɣ�
ɝɪɭɩɩɟ� ɬɚɤɢɯ� ɩɚɰɢɟɧɬɨɜ� ɛɵɥɨ� �� �������� ɜɨ� ��ɣ� ±� �� �������� ȼ� ��ɣ�
ɝɪɭɩɩɟ�ɜɫɟ�©ɜɬɨɪɢɱɧɵɟª�ɥɚɩɚɪɨɬɨɦɢɢ�ɜɵɩɨɥɧɟɧɵ�ɜ�ɫɪɨɤ�ɨɬ����ɞɨ����ɱ�
ɩɨɫɥɟ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɧɚ�ɮɨɧɟ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ�
ɨɬɪɢɰɚɬɟɥɶɧɨɣ� ɞɢɧɚɦɢɤɢ� �ɭ� ɨɞɧɨɝɨ� ɛɨɥɶɧɨɝɨ� ɥɟɬɚɥɶɧɵɣ� ɢɫɯɨɞ���
ɉɨ� ɚɧɚɥɨɝɢɱɧɨɣ� ɩɪɢɱɢɧɟ� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ɥɚɩɚɪɨɬɨɦɢɹ� ɜɵɩɨɥɧɟɧɚ�
ɭ� ɨɞɧɨɝɨ� ɛɨɥɶɧɨɝɨ� �ɥɟɬɚɥɶɧɵɣ� ɢɫɯɨɞ��� ȼ� ɞɜɭɯ� ɞɪɭɝɢɯ� ɫɥɭɱɚɹɯ�
ɪɚɫɲɢɪɟɧɢɟ�ɨɛɴɟɦɚ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɜɵɩɨɥɧɟɧɨ�ɩɨɫɥɟ�ɩɭɧɤɰɢɨɧɧɨɝɨ�
ɍɁɂ�ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ�ɞɪɟɧɢɪɨɜɚɧɢɹ��ɤɨɬɨɪɨɟ�ɧɟ�ɞɚɥɨ�ɤɥɢɧɢɱɟɫɤɨɝɨ�
ɷɮɮɟɤɬɚ�� Ɉɛɨɢɦ� ɩɚɰɢɟɧɬɚɦ� ɩɨɜɬɨɪɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɧɚɱɚɬɵ� ɢɡ�
ɦɢɧɢɞɨɫɬɭɩɚ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɟɪɟɯɨɞɨɦ� ɤ� ɲɢɪɨɤɨɣ� ɥɚɩɚɪɨɬɨɦɢɢ�
�ɜ� ɨɞɧɨɦ� ɫɥɭɱɚɟ� ±� ɤɪɭɩɧɨɨɱɚɝɨɜɵɣ� ɩɚɧɤɪɟɨɧɟɤɪɨɡ�� ɩɨɬɪɟɛɨɜɚɜɲɢɣ�
ɦɚɫɫɢɜɧɨɣ� ɧɟɤɪɷɤɬɨɦɢɢ�� ɜ� ɞɪɭɝɨɦ� ±� ɬɨɬɚɥɶɧɵɣ� ɩɚɧɤɪɟɨɧɟɤɪɨɡ� ɜ�
ɫɬɚɞɢɢ� ɫɟɤɜɟɫɬɪɚɰɢɢ�� ɜɵɩɨɥɧɟɧɚ� ɩɚɧɤɪɟɚɬɷɤɬɨɦɢɹ��� Ɉɛɚ� ɩɚɰɢɟɧɬɚ�
ɜɵɡɞɨɪɨɜɟɥɢ��Ɉɛɳɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ� ɫɨɫɬɚɜɢɥɚ� ɜ� ��ɣ� ɝɪɭɩɩɟ��� ��������
ɩɚɰɢɟɧɬɨɜ��ɚ�ɜɨ���ɣ�ɝɪɭɩɩɟ�±����������ɩɚɰɢɟɧɬɨɜ��ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�
ɥɟɬɚɥɶɧɨɫɬɶ� ɫɨɫɬɚɜɢɥɚ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ����� ɢ� ���� ɩɪɢɱɟɦ�
ɢɡ� �� ɭɦɟɪɲɢɯ� ɩɚɰɢɟɧɬɨɜ� �� ɩɟɪɟɧɟɫɥɢ� ɥɚɩɚɪɨɬɨɦɢɸ�� ȼɵɜɨɞɵ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɌɄ� ɧɚɪɹɞɭ� ɫ� ɷɬɚɩɧɵɦ� ɯɢɪɭɪɝɢɱɟɫɤɢɦ� ɩɨɞɯɨɞɨɦ� ɜ�
ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ�Ɉɉ� ɚɥɤɨɝɨɥɶɧɨɣ� ɷɬɢɨɥɨɝɢɢ� ɩɨɡɜɨɥɹɟɬ� ɜ� ɪɹɞɟ�
ɫɥɭɱɚɟɜ� ɨɛɨɪɜɚɬɶ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢ�
ɭɦɟɧɶɲɢɬɶ� ɩɪɨɰɟɧɬ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ� ɢ� ɫɧɢɡɢɬɶ�
ɤɨɥɢɱɟɫɬɜɨ�ɢ�ɨɛɴɟɦ�ɨɩɟɪɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�
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,QWURGXFWLRQ�� $FXWH� SDQFUHDWLWLV� �$3�� LV� D� WRSLFDO� LVVXH� HPHUJHQF\�
DEGRPLQDO�VXUJHU\��(WLRORJLF�UROH�LQ�WKH�GHYHORSPHQW�RI�DOFRKRO�$3�UDQJHV�
IURP� ��� WR� �����$FFRUGLQJ� WR� PRGHUQ� FRQFHSWV�$3� WUHDWPHQW� LV� PRVW�
HIIHFWLYH� LQ� WKH� ¿UVW� GD\� �EHIRUH� WKH� IRUPDWLRQ� RI� SDQFUHDWLF� QHFURVLV���
,Q� WKLV�SHUVSHFWLYH�� LW� LV�RI� LQWHUHVW� WKLRFWLF�DFLG��7$���ZKLFK�KDV�D�ZLGH�
VSHFWUXP� RI� ELRORJLFDO� DFWLRQV��$LP�� ,PSURYHG� UHVXOWV� RI� WUHDWPHQW� RI�
DOFRKROLF�$3� EDVHG� RQ�7$� DQG� VWDJHG� VXUJLFDO� DSSURDFK��0DWHULDOV� DQG�
PHWKRGV�7KH� VWXG\� LQFOXGHG� ��� SDWLHQWV� ZLWK� DOFRKROLF� $3� EHLQJ� RQ�
WUHDWPHQW�LQ�FOLQLF�RI�WKH�)DFXOW\�VXUJHU\�'HSDUWPHQW�LQ�����±������$OO�
H[DPLQHG�SDWLHQWV�ZHUH�GLYLGHG�LQWR���JURXSV��,Q�JURXS�,�����SHRSOH���DOO�
SDWLHQWV� XQGHUZHQW� WUDGLWLRQDO� FRPSOH[�� *URXS� ,,� SDWLHQWV� ���� SHUVRQV��
DW�DGPLVVLRQ�DQG�GDLO\�WKHUHDIWHU�WKURXJKRXW�WKH�WUHDWPHQW�SHULRG�IXUWKHU�
LQWUDYHQRXVO\� DGPLQLVWHUHG� ���� PJ� 7$�� 5HVXOWV�� ,Q� JURXS� ,�� WUHDWHG�
FRQVHUYDWLYHO\�ZLWKRXW�GHYHORSLQJ�VLJQV�RI�SDQFUHDWLF�QHFURVLV������������
SDWLHQWV� LQ� ,,� ±� ��� �������� SDWLHQWV��$V� WKH� VWDUWLQJ�PHWKRG� RI� VXUJLFDO�
DJJUHVVLRQ� PLQLPDOO\� LQYDVLYH� SURFHGXUHV� ZHUH� SHUIRUPHG� LQ� JURXS� ,�
DQG����SDWLHQWV�LQ�,,�±�DW�����3DWLHQWV�LQ�JURXS�,�LQIHFWLRQ�RFFXUUHG�LQ����
FDVHV��LQ�,,�±���SDWLHQWV��2SHQ�LQWHUYHQWLRQ�DV�WKH�¿QDO�PHWKRG�SHUIRUPHG�
LQ�JURXS� ,� LQ� ��� ��������SDWLHQWV� LQ� JURXS� ,,� ±� �� ��������0RUHRYHU�� DV�
WKH� VWDUWLQJ�PHWKRG� ODSDURWRP\� �³SULPDU\´� ODSDURWRP\�� LQ�JURXS� ,�XVHG�
LQ������������RI� WKH�RSHUDWHG�SDWLHQWV��DQG� LQ� ,,��RQO\���SDWLHQW� ��������
,QGLFDWLRQ�IRU�©VHFRQGDU\ª� ODSDURWRP\�PLQLPDOO\� LQYDVLYH� LQWHUYHQWLRQV�
DUH�LQHIIHFWLYH��,Q�JURXS�,�WKHUH�ZHUH���RI�WKHVH�SDWLHQWV��������RI�,,�±���
��������,Q�JURXS�,��DOO�©VHFRQGDU\ª�ODSDURWRP\�SHUIRUPHG�LQ�D�SHULRG�IURP�
���WR����KRXUV�DIWHU�ODSDURVFRSLF�VXUJHU\�RQ�D�EDFNJURXQG�RI�SURJUHVVLYH�
QHJDWLYH�G\QDPLFV� �RQH�SDWLHQW� GHDWK���)RU� D� VLPLODU� UHDVRQ� LQ� JURXS� ,,�
ODSDURWRP\� ZDV� SHUIRUPHG� LQ� RQH� SDWLHQW� �GHDWK��� ,Q� WZR� RWKHU� FDVHV��
WKH� H[SDQVLRQ� RI� LQWHUYHQWLRQV� SHUIRUPHG� DIWHU� XOWUDVRXQG� ±� FRQWUROOHG�
SXQFWXUH�GUDLQDJH��ZKLFK�JDYH�QR�FOLQLFDO�HIIHFW��%RWK�SDWLHQWV� UHSHDWHG�
LQWHUYHQWLRQV� LQLWLDWHG� PLQLPDO� DFFHVV� ZLWK� VXEVHTXHQW� WUDQVLWLRQ� WR� D�
ZLGH�ODSDURWRP\��LQ�RQH�FDVH�±�PDFURIRFDO�SDQFUHDWLF�QHFURVLV��UHTXLULQJ�
PDVVLYH� QHFUHFWRP\� LQ� DQRWKHU� ±� WRWDO� SDQFUHDWLF� XQGHU� VHTXHVWUDWLRQ��
SHUIRUPHG� SDQFUHDWHFWRP\��� %RWK� SDWLHQWV� UHFRYHUHG�� 2YHUDOO� PRUWDOLW\�
UDWH�ZDV���LQ�JURXS�,���������SDWLHQWV��DQG�LQ�JURXS�,,�±����������SDWLHQWV��
3RVWRSHUDWLYH�PRUWDOLW\�ZDV�� UHVSHFWLYHO\�� ������ DQG� ���� DQG� �� RI� WKH�
��SDWLHQWV�ZKR�GLHG�VXIIHUHG�D� ODSDURWRP\��&RQFOXVLRQ��8VLQJ�7$�DORQJ�
ZLWK�VWDJHG�VXUJLFDO�DSSURDFK�LQ�WUHDWPHQW�RI�DOFRKROLF�$3�DOORZV�LQ�VRPH�
FDVHV�WR�EUHDN�WKH�SURJUHVVLRQ�RI�WKH�SDWKRORJLFDO�SURFHVV�DQG�UHGXFH�WKH�
SHUFHQWDJH�RI�LQIHFWLRQ�RI�SDQFUHDWLF�QHFURVLV�DQG�UHGXFH�WKH�QXPEHU�DQG�
YROXPH�RI�VXUJLFDO�LQWHUYHQWLRQV�

ɉɊɂɆȿɇȿɇɂȿ�ȻȿɌȺȾɂɇȺ�ȾɅə�Ʌȿɑȿɇɂə�ɈɋɌȺɌɈɑɇɕɏ�
ɉɈɅɈɋɌȿɃ�ɉɈɋɅȿ�ɈɌɄɊɕɌɈɃ�ɗɏɂɇɈɄɈɄɄɗɄɌɈɆɂɂ�ɂ�
ɆȺɊɋɍɉɂȺɅɂɁȺɐɂɂ
Ⱦ�ȼ��ɉɚɯɧɨɜ��Ʌ�Ƚ��Ɉɞɢɲɟɥɚɲɜɢɥɢ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�Ⱦ��Ɉɞɢɲɟɥɚɲɜɢɥɢ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɭɳɟɫɬɜɭɸɬ� ɪɚɡɥɢɱɧɵɟ� ɦɟɬɨɞɵ�
ɥɢɤɜɢɞɚɰɢɢ�ɨɫɬɚɬɨɱɧɵɯ�ɩɨɥɨɫɬɟɣ�ɩɨɫɥɟ�ɨɬɤɪɵɬɨɣ�ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ�ɢ�
ɦɚɪɫɭɩɢɚɥɢɡɚɰɢɢ��Ɉɞɧɚɤɨ�ɧɢ�ɨɞɢɧ�ɢɡ�ɩɪɟɞɥɨɠɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɧɟ�ɦɨɠɟɬ�
ɭɞɨɜɥɟɬɜɨɪɢɬɶ� ɨɠɢɞɚɧɢɹ� ɯɢɪɭɪɝɨɜ�� ɬɚɤ� ɤɚɤ� ɩɪɢ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɜɨɡɧɢɤɚɸɬ�ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ�ɨɫɥɨɠɧɟɧɢɹ��ɤɪɨɜɨɬɟɱɟɧɢɹ��ɩɨɜɪɟɠɞɟɧɢɟ�
ɤɪɨɜɟɧɨɫɧɵɯ� ɫɨɫɭɞɨɜ� ɢ� ɠɟɥɱɧɵɯ� ɩɪɨɬɨɤɨɜ��� ɉɨɷɬɨɦɭ� ɪɟɲɟɧɢɟ�
ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɵ� ɞɨɥɠɧɨ� ɢɞɬɢ� ɩɨ� ɩɭɬɢ� ɫɬɢɦɭɥɹɰɢɢ� ɨɛɪɚɡɨɜɚɧɢɹ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɜ� ɨɫɬɚɬɨɱɧɵɯ� ɩɨɥɨɫɬɹɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɨɫɬɚɬɨɱɧɵɯ� ɩɨɥɨɫɬɟɣ� ɜ� ɩɟɱɟɧɢ�
ɩɨɫɥɟ�ɨɬɤɪɵɬɨɣ�ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ�ɢ�ɦɚɪɫɭɩɢɚɥɢɡɚɰɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��Ɋɚɡɪɚɛɨɬɚɧ�ɧɨɜɵɣ�ɫɩɨɫɨɛ�ɨɛɥɢɬɟɪɚɰɢɢ�ɨɫɬɚɬɨɱɧɨɣ�ɩɨɥɨɫɬɢ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɩɨ� ɩɨɜɨɞɭ� ɷɯɢɧɨɤɨɤɤɨɡɚ� �Ɂɚɹɜɤɚ� ɧɚ� ɢɡɨɛɪɟɬɟɧɢɟ�
ɨɬ� ���������� ɩɨɥɭɱɟɧɚ� ɩɪɢɨɪɢɬɟɬɧɚɹ� ɫɩɪɚɜɤɚ��� ɉɨɫɥɟ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɚɩɪɨɛɚɰɢɢ� ɞɚɧɧɵɣ� ɫɩɨɫɨɛ� ɛɵɥ� ɩɪɢɦɟɧɟɧ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɷɯɢɧɨɤɨɤɤɨɡɨɦ�ɩɟɱɟɧɢ�� Ɋɟɡɭɥɶɬɚɬɵ��ȼɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ɜɚɪɶɢɪɨɜɚɥ� ɨɬ�
��� ɞɨ� ��� ɥɟɬ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɛɵɥɚ� ɩɪɨɢɡɜɟɞɟɧɚ� ɦɚɪɫɭɩɢɚɥɢɡɚɰɢɹ� ɜ�
ɫɜɹɡɢ�ɫ�ɛɨɥɶɲɢɦɢ�ɪɚɡɦɟɪɚɦɢ�ɷɯɢɧɨɤɨɤɤɨɜɨɣ�ɤɢɫɬɵ�ɢ�ɟɟ�ɥɨɤɚɥɢɡɚɰɢɟɣ�
ɜ� 9,,� ɢ� 9,,,� ɫɟɝɦɟɧɬɚɯ� ɩɟɱɟɧɢ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�
ɭɫɬɚɧɚɜɥɢɜɚɥɢ�ɞɪɟɧɚɠɧɵɟ�ɬɪɭɛɤɢ�ɜ�ɩɨɥɨɫɬɶ�ɤɢɫɬɵ�ɞɥɹ�ɟɟ�ɩɪɨɦɵɜɚɧɢɹ�
����ɪɚɡɜɟɞɟɧɧɵɦ�ɪɚɫɬɜɨɪɨɦ�Ȼɟɬɚɞɢɧɚ��ȼɜɟɞɟɧɢɟ�ɩɪɟɩɚɪɚɬɚ�ɜ�ɩɨɥɨɫɬɶ�
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ɤɢɫɬɵ�ɩɪɨɢɡɜɨɞɢɥɢ�ɤɚɠɞɵɣ�ɞɟɧɶ�±�ɨɞɧɨɤɪɚɬɧɨ�ɫ�ɷɤɫɩɨɡɢɰɢɟɣ���ɦɢɧ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɜɜɟɞɟɧɢɹ� ɩɪɟɩɚɪɚɬɚ� ɡɚɜɢɫɟɥɚ� ɨɬ� ɫɪɨɤɨɜ� ɨɛɥɢɬɟɪɚɰɢɢ�
ɩɨɥɨɫɬɢ� ɤɢɫɬɵ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɥɨɫɶ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɍɁɂ� ɢ� ɄɌ�� ɍ�
ɢɫɫɥɟɞɭɟɦɨɣ� ɝɪɭɩɩɵ� ɛɨɥɶɧɵɯ� ɨɛɥɢɬɟɪɚɰɢɹ� ɧɚɫɬɭɩɢɥɚ� ɜ� ɫɪɟɞɧɟɦ�
ɧɚ� ��±���ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ȼ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�
ɩɪɨɜɟɞɟɧɧɵɣ�ɤɥɢɧɢɱɟɫɤɢɣ�ɥɚɛɨɪɚɬɨɪɧɵɣ�ɚɧɚɥɢɡ�ɩɨɤɚɡɚɥ�ɩɨɜɵɲɟɧɢɟ�
ɭɪɨɜɧɟɣ�ȺɅɌ� ɢ�ȺɋɌ� ɜ� ɤɪɨɜɢ�� ɂɯ� ɧɨɪɦɚɥɢɡɚɰɢɹ� ɧɚɫɬɭɩɚɥɚ� ɧɚ� �±��
ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɱɬɨ� ɞɨɤɚɡɵɜɚɟɬ� ɧɟ� ɬɨɤɫɢɱɧɨɫɬɶ� ɞɚɧɧɨɝɨ�
ɩɪɟɩɚɪɚɬɚ�ɧɚ�ɩɟɱɟɧɶ��ȼɫɟ�ɛɨɥɶɧɵɟ�ɩɨɩɪɚɜɢɥɢɫɶ��ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�
ɤɨɣɤɨ�ɞɟɧɶ� ɫɨɫɬɚɜɢɥ� ������ ȼɵɜɨɞɵ�� Ȼɟɬɚɞɢɧ� ɜ� ɫɢɥɭ� ɩɪɢɫɭɳɢɯ�
ɟɦɭ� ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɨɤɚɡɵɜɚɟɬ� ɫɬɢɦɭɥɢɪɭɸɳɟɟ� ɞɟɣɫɬɜɢɟ� ɧɚ�
ɨɛɪɚɡɨɜɚɧɢɟ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɜ� ɨɫɬɚɬɨɱɧɨɣ� ɩɨɥɨɫɬɢ�� Ʉɚɤ�
ɥɟɤɚɪɫɬɜɟɧɧɵɣ� ɩɪɟɩɚɪɚɬ� ±� ɧɟ� ɬɨɤɫɢɱɟɧ�� ɧɟ� ɜɵɡɵɜɚɟɬ� ɩɨɛɨɱɧɵɯ�
ɷɮɮɟɤɬɨɜ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� Ȼɟɬɚɞɢɧɚ� ɤɚɤ� ɫɬɢɦɭɥɹɬɨɪɚ� ɨɛɥɢɬɟɪɚɰɢɢ�
ɨɫɬɚɬɨɱɧɨɣ� ɩɨɥɨɫɬɢ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɨɤɪɚɳɟɧɢɸ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�
ɤɨɣɤɨ�ɞɧɹ� ɢ� ɫɪɨɤɨɜ� ɜɪɟɦɟɧɧɨɣ� ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ� ɛɨɥɶɧɵɯ� ɫ�
ɷɯɢɧɨɤɨɤɤɨɡɨɦ�

7+(�86(�2)�%(7$',1(�72�75($7�5(6,'8$/�
&$9,7,(6�$)7(5�23(1�(&+,12&2&&(&720<�$1'�
0$5683,$/,=$7,21
'�9��3DKQRY��/�*��2GLVKHODVKYLOL
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�'��2GLVKHODVKYLOL
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ�� $W� WKH� PRPHQW� WKHUH� DUH� YDULRXV� PHWKRGV� WR� HOLPLQDWH�
UHVLGXDO� FDYLWLHV� DIWHU� RSHQ� HFKLQRFRFFHFWRP\� DQG� PDUVXSLDOL]DWLRQ��
+RZHYHU��QRQH�RI�WKHVH�PHWKRGV�FDQQRW�PHHW�WKH�H[SHFWDWLRQV�RI�VXUJHRQV��
DV� RFFXU�ZKHQ� XVLQJ� YDULRXV� W\SHV� RI� FRPSOLFDWLRQV� �EOHHGLQJ�� GDPDJH�
WR�EORRG�YHVVHOV�DQG�ELOH�GXFWV���7KHUHIRUH�� WKH�VROXWLRQ� WR� WKLV�SUREOHP�
VKRXOG�IROORZ�WKH�SDWK�RI�VWLPXODWLQJ�WKH�IRUPDWLRQ�RI�FRQQHFWLYH�WLVVXH�
LQ� WKH� UHVLGXDO� FDYLWLHV��$LP�� ,PSURYHG� UHVXOWV� RI� WUHDWPHQW� RI� UHVLGXDO�
FDYLWLHV� LQ� WKH� OLYHU� DIWHU� RSHQ� HFKLQRFRFFHFWRP\� DQG�PDUVXSLDOL]DWLRQ��
0DWHULDOV� DQG� PHWKRGV��$� QHZ� PHWKRG� IRU� REOLWHUDWLRQ� RI� WKH� UHVLGXDO�
FDYLW\� DIWHU� VXUJHU\� IRU� HFKLQRFRFFRVLV� �SDWHQW� DSSOLFDWLRQ� RQ� ����������
UHFHLYHG�SULRULW\�UHIHUHQFH���$IWHU�FOLQLFDO�WHVWLQJ��WKLV�PHWKRG�ZDV�DSSOLHG�
LQ����SDWLHQWV�ZLWK�KHSDWLF� HFKLQRFRFFRVLV��5HVXOWV��7KH�DJH�RI�SDWLHQWV�
UDQJHG�IURP����WR����\HDUV��$OO�SDWLHQWV�ZHUH�SHUIRUPHG�PDUVXSLDOL]DWLRQ�
GXH� WR� WKH� ODUJH� VL]H� K\GDWLG� F\VW� DQG� LWV� ORFDOL]DWLRQ� LQ� VHJPHQWV�9,,�
DQG�9,,,�RI� WKH� OLYHU��$OO�SDWLHQWV�DIWHU� VXUJHU\��D�GUDLQDJH� WXEH� LQWR� WKH�
F\VW� IRU� ZDVKLQJ� WKH� ���� GLOXWLRQ� RI� %HWDGLQH�� $GPLQLVWUDWLRQ� WR� WKH�
F\VW�ZDV� SHUIRUPHG� HYHU\� GD\� ±� RQFH� IRU� ��PLQ� H[SRVXUH��'XUDWLRQ� RI�
WUHDWPHQW�GHSHQG�RQ�WKH�WLPLQJ�RI�WKH�REOLWHUDWLRQ�RI�WKH�F\VW�FDYLW\��ZKLFK�
ZDV�FRQ¿UPHG�E\�XOWUDVRXQG�DQG� WKH�UHVXOWV�RI� WKH�VWXG\�JURXS�SDWLHQWV�
.7�8� REOLWHUDWLRQ� RFFXUUHG� DQ� DYHUDJH� RI� ��±��� GD\V� DIWHU� VXUJHU\��
3RVWRSHUDWLYHO\��FRQGXFWHG�FOLQLFDO� ODERUDWRU\�DQDO\VLV�UHYHDOHG�HOHYDWHG�
OHYHOV�RI�$/7�DQG�$67�LQ�WKH�EORRG��7KHLU�QRUPDOL]DWLRQ�DGYDQFHG�RQ��±��
GD\V�DIWHU�VXUJHU\��ZKLFK�SURYHV�WKH�QRQ�WR[LFLW\�RI�WKH�GUXJ�RQ�WKH�OLYHU��
$OO�SDWLHQWV�UHFRYHUHG��3RVWRSHUDWLYH�KRVSLWDO�VWD\�ZDV�������&RQFOXVLRQ��
%HWDGLQH�YLUWXH�RI�LWV�LQKHUHQW�FKHPLFDO�SURSHUWLHV�KDV�D�VWLPXODWLQJ�HIIHFW�
RQ�WKH�IRUPDWLRQ�RI�FRQQHFWLYH�WLVVXH�LQ�WKH�UHVLGXDO�FDYLW\��$V�D�PHGLFLQH�
±�QRQ�WR[LF��QR�VLGH�HIIHFWV��8VH�%HWDGLQH�DV�VWLPXODWRU�REOLWHUDWLRQ�RI�WKH�
UHVLGXDO�FDYLW\�UHGXFHV�SRVWRSHUDWLYH�EHG�GD\V�DQG�GXUDWLRQ�RI�WHPSRUDU\�
GLVDELOLW\�RI�SDWLHQWV�ZLWK�HFKLQRFRFFRVLV�

ɂɋɉɈɅɖɁɈȼȺɇɂȿ�ɗɇȾɈɋɄɈɉɂɑȿɋɄɈɃ�
ɋɍȻɎȺɋɐɂȺɅɖɇɈɃ�ȾɂɋɋȿɄɐɂɂ�ɉȿɊɎɈɊȺɇɌɇɕɏ�ȼȿɇ�
ȼ�Ʌȿɑȿɇɂɂ�ȻɈɅɖɇɕɏ�ɋ�ɏɊɈɇɂɑȿɋɄɈɃ�ȼȿɇɈɁɇɈɃ�
ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ�ɇɂɀɇɂɏ�ɄɈɇȿɑɇɈɋɌȿɃ�ȼ�
ɋɌȺȾɂɂ�ȾȿɄɈɆɉȿɇɋȺɐɂɂ
Ɇ�ȼ��ɇɢɤɨɥɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɉ�ɋ��ɑɟɪɤɨɜɫɤɚɹ
Ɂɚɩɨɪɨɠɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
Ɂɚɩɨɪɨɠɶɟ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɚɹ� ɜɟɧɨɡɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� �ɏȼɇ�� ±� ɷɬɨ�
ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫ�� ɜɨɡɧɢɤɚɸɳɢɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɜɪɨɠɞɟɧɧɨɣ� ɢɥɢ�
ɩɪɢɨɛɪɟɬɟɧɧɨɣ�ɚɧɚɬɨɦɢɱɟɫɤɨɣ�ɢ�ɩɚɬɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ�ɞɢɫɮɭɧɤɰɢɟɣ�
ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɢ� ɝɥɭɛɨɤɢɯ� ɜɟɧ� �ɤɚɤ� ɤɥɚɩɚɧɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɬɚɤ�
ɢ� ɫɨɛɫɬɜɟɧɧɨ� ɜɟɧɨɡɧɨɣ� ɫɬɟɧɤɢ��� ɫ� ɯɚɪɚɤɬɟɪɧɨɣ� ɛɨɥɶɸ�� ɨɬɟɤɚɦɢ��
ɬɪɨɮɢɱɟɫɤɢɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ� ɢ� ɜɚɪɢɤɨɡɧɵɦ�
ɪɚɫɲɢɪɟɧɢɟɦ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��ɉɨ�ɞɚɧɧɵɦ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ�
ɧɚ� ;,9� ȼɫɟɦɢɪɧɨɦ� ɤɨɧɝɪɟɫɫɟ� ɮɥɟɛɨɥɨɝɨɜ�� ɜ� ɫɬɪɚɧɚɯ� ȿɜɪɨɩɵ� ɢ�
ɋɟɜɟɪɧɨɣ� Ⱥɦɟɪɢɤɟ� ���� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɫɬɪɚɞɚɸɬ�
ɏȼɇ�� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢɭ� ɥɟɱɟɧɢɹ� ɭ� ���� ɪɚɡɜɢɜɚɸɬɫɹ� ɬɪɨɮɢɱɟɫɤɢɟ�

ɨɫɥɨɠɧɟɧɢɹ�� ɉɪɨɰɟɧɬ� ɛɨɥɶɧɵɯ� ɫ� ɏȼɇ� ɫɨɫɬɚɜɥɹɟɬ� �±����
ɧɚɫɟɥɟɧɢɹ� ɍɤɪɚɢɧɵ�� ɬɪɨɮɢɱɟɫɤɢɟ� ɹɡɜɵ� ɨɬɦɟɱɚɸɬɫɹ� ɜ� ��� ɫɥɭɱɚɟɜ��
ɗɧɞɨɫɤɨɩɢɱɟɫɤɚɹ� ɫɭɛɮɚɫɰɢɚɥɶɧɚɹ� ɞɢɫɫɟɤɰɢɹ� ɩɟɪɮɨɪɚɧɬɧɵɯ� ɜɟɧ�
�ɗɋȾɉȼ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɦɟɬɨɞɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɬɹɠɟɥɵɯ� ɮɨɪɦ� ɜɚɪɢɤɨɡɧɨɣ� ɢ� ɩɨɫɬɬɪɨɦɛɨɮɥɟɛɨɬɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɢ��
ɐɟɥɶɸ� ɨɩɟɪɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɭɫɬɪɚɧɟɧɢɟ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ� ɪɟɮɥɸɤɫɚ�
ɩɨ� ɩɟɪɮɨɪɚɧɬɧɵɦ� ɜɟɧɚɦ� �ɉȼ�� ɢɡ� ɝɥɭɛɨɤɢɯ� ɜɟɧ� ɜ� ɩɨɜɟɪɯɧɨɫɬɧɵɟ�
ɜɟɧɵ� ɝɨɥɟɧɢ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɝɥɚɜɧɵɦ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɦ� ɮɚɤɬɨɪɨɦ�
ɜ� ɪɚɡɜɢɬɢɢ� ɬɪɨɮɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ��
ɗɋȾɉȼ� ɩɨɡɜɨɥɹɟɬ� ɩɨɞ� ɩɪɹɦɵɦ� ɜɢɡɭɚɥɶɧɵɦ� ɤɨɧɬɪɨɥɟɦ� ɢ� ɫ�
ɦɢɧɢɦɚɥɶɧɵɦ�ɬɪɚɜɦɚɬɢɡɦɨɦ�ɭɫɬɪɚɧɢɬɶ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ�ɤɪɨɜɨɬɨɤ�ɩɨ�
ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɦ�ɩɟɪɮɨɪɚɧɬɧɵɦ�ɜɟɧɚɦ� ɝɨɥɟɧɢ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�
ɫɭɛɮɚɫɰɢɚɥɶɧɨɣ� ɞɢɫɫɟɤɰɢɢ� ɩɟɪɮɨɪɚɧɬɧɵɯ� ɜɟɧ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɏȼɇ�
ɜ� ɫɬɚɞɢɢ� ɞɟɤɨɦɩɟɧɫɚɰɢɢ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɦɟɬɨɞɚ�
ɩɟɪɟɞ� ɬɪɚɞɢɰɢɨɧɧɵɦɢ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɦɢ�� ɨɰɟɧɤɚ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɦɟɬɨɞɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɗɧɞɨɫɤɨɩɢɱɟɫɤɚɹ�
ɫɭɛɮɚɫɰɢɚɥɶɧɚɹ� ɞɢɫɫɟɤɰɢɹ� ɩɟɪɮɨɪɚɧɬɧɵɯ� ɜɟɧ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ���
ɩɚɰɢɟɧɬɚɦ�ɫ�ɏȼɇ�ɋ�±ɋ���ɩɨ�ɋȿȺɊ���ɂɡ�ɧɢɯ�ɦɭɠɱɢɧ�±��������ɠɟɧɳɢɧ�
±��������ȼɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɥɹɥ�ɨɬ����ɞɨ����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɛɨɥɶɧɵɯ�±�������������ɝɨɞɚ��ɋɪɟɞɧɹɹ�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɏȼɇ�±������������
ɝɨɞɚ��ɍ�ɜɫɟɯ�ɛɨɥɶɧɵɯ�ɩɪɢɱɢɧɨɣ�ɪɚɡɜɢɬɢɹ�ɏȼɇ�ɢ�ɟɟ�ɨɫɥɨɠɧɟɧɢɣ�ɛɵɥɚ�
ɜɚɪɢɤɨɡɧɚɹ� ɛɨɥɟɡɧɶ� ������� ɢ� ɩɨɫɬɬɪɨɦɛɨɮɥɟɛɢɬɢɱɟɫɤɢɣ� ɫɢɧɞɪɨɦ�
��������� ɍ� ������ ɩɚɰɢɟɧɬɨɜ� ɢɦɟɥɢɫɶ� ɚɤɬɢɜɧɵɟ� ɹɡɜɵ�� ɫɪɟɞɧɹɹ�
ɞɥɢɬɟɥɶɧɨɫɬɶ�ɢɯ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɫɨɫɬɚɜɢɥɚ������ɦɟɫ����������ɭ�������
ɹɡɜɵ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ�� ɍ� ������ ɩɚɰɢɟɧɬɨɜ� ɜɵɹɜɥɟɧɚ� ɫɨɩɭɬɫɬɜɭɸɳɚɹ�
ɩɚɬɨɥɨɝɢɹ�� Ⱦɢɧɚɦɢɤɚ� ɭɦɟɧɶɲɟɧɢɹ� ɬɪɨɮɢɱɟɫɤɢɯ� ɹɡɜ� ɢɡɦɟɪɹɥɚɫɶ�
ɫ� ɩɨɦɨɳɶɸ� ɩɥɚɧɢɦɟɬɪɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ�� ɬɟɫɬɚ� Ʌ�ɇ�ɉɨɩɨɜɨɣ� ɢ�
ɢɧɞɟɤɫɚ�ȼ�ɋ�ɉɟɫɱɚɧɫɤɨɝɨ��Ɋɟɝɪɟɫɫ�ɛɨɥɢ��ɨɧɟɦɟɧɢɹ�ɢ�ɠɠɟɧɢɹ�ɛɨɥɶɧɵɟ�
ɨɰɟɧɢɜɚɥɢ�ɩɨ����ɛɚɥɥɶɧɨɣ�ɲɤɚɥɟ��ȼ�ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɜɫɟɦ�
ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɢ�ɍɁȾɋ�ɜɟɧɨɡɧɨɣ�ɫɢɫɬɟɦɵ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�
ɫ� ɦɚɪɤɢɪɨɜɤɨɣ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɵɯ� ɩɟɪɮɨɪɚɧɬɧɵɯ� ɜɟɧ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɋɪɟɞɧɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɭɦɟɧɶɲɟɧɢɹ�ɩɥɨɳɚɞɢ�ɬɪɨɮɢɱɟɫɤɢɯ�ɹɡɜ�ɫɨɫɬɚɜɢɥ�
ɧɚ� ��ɟ� ɫɭɬɤɢ� ±� ������ ���������� ɧɚ� ��ɢ� ±� ������ ���������� ɧɚ� ��ɟ� ±�
������ ���������� ɧɚ� ���ɟ� ±� ������ ���������� ɍ� ɜɫɟɯ� ɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɧɚ� ��ɟ� ɫɭɬɤɢ� ɨɬɦɟɱɚɟɬɫɹ� ɭɦɟɧɶɲɟɧɢɟ� ɨɬɟɤɚ� ɧɚ� ������ ���������
ɛɨɥɢ� ±� ɧɚ� ���� ɛɚɥɥɚ�� ɠɠɟɧɢɹ� ±� ɧɚ� ���� ɛɚɥɥɚ� ɢ� ɨɧɟɦɟɧɢɹ� ±� ɧɚ� ����
ɛɚɥɥɚ�� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ� ɩɪɨɬɟɤɚɥ� ɛɟɡ� ɨɫɥɨɠɧɟɧɢɣ�� ɩɪɢ�
ɬɪɚɞɢɰɢɨɧɧɵɯ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɩɨ�
ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ� ɫɨɫɬɚɜɥɹɟɬ� ������� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɤɨɣɤɨ�
ɞɟɧɶ�ɫɨɫɬɚɜɢɥ�������������ɞɧɹ��ɱɬɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ�ɨɩɟɪɚɰɢɟɣ�Ʌɢɧɬɨɧɚ����±���ɞɧɹ���ȼɵɜɨɞɵ��ɍɦɟɧɶɲɟɧɢɟ�ɬɪɨɮɢɱɟɫɤɢɯ�
ɹɡɜ�ɩɨɫɥɟ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�ɫɭɛɮɚɫɰɢɚɥɶɧɨɣ�ɞɢɫɫɟɤɰɢɢ�ɩɟɪɮɨɪɚɧɬɧɵɯ�
ɜɟɧ� ɩɪɨɢɫɯɨɞɢɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɛɵɫɬɪɟɟ�� ɱɟɦ� ɩɪɢ� ɨɩɟɪɚɰɢɢ� Ʌɢɧɬɨɧɚ��
ɗɬɨɬ� ɦɟɬɨɞ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɦɟɧɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɨɫɥɨɠɧɟɧɢɣ��
ɗɤɨɧɨɦɢɱɟɫɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɦɟɬɨɞɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɨɤɪɚɳɟɧɢɟɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɤɨɣɤɨ�ɞɧɟɣ�ɩɨɱɬɢ�ɜ���ɪɚɡɚ�

86(�(1'26&23,&�68%)$6&,$/�',66(&7,21�2)�
3(5)25$7,1*�9(,16�,1�7+(�75($70(17�2)�3$7,(176�
:,7+�&+521,&�9(1286�,168)),&,(1&<�2)�7+(�/2:(5�
/,0%6�,1�'(&203(16$7(
0�9��1LFRODHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�2�6��&KHUNRYVND\D
=DSRUR]K\H�6WDWH�0HGLFDO�8QLYHUVLW\��=DSRUR]K\H��8NUDLQH

,QWURGXFWLRQ�� &KURQLF� YHQRXV� LQVXI¿FLHQF\� �&9,�� ±� LV� D� V\PSWRP�
UHVXOWLQJ�IURP�D�FRQJHQLWDO�RU�DFTXLUHG�DQDWRPLFDO�DQG�SDWKRSK\VLRORJLFDO�
G\VIXQFWLRQ� VXSHU¿FLDO� DQG� GHHS� YHLQV� �DV� YDOYH� DSSDUDWXV� DQG� SURSHU�
YHQRXV�ZDOO��� ZLWK� FKDUDFWHULVWLF� SDLQ�� HGHPD�� WURSKLF� GLVRUGHUV� RI� VRIW�
WLVVXHV� DQG� YDULFRVH� YHLQV� RI� WKH� ORZHU� H[WUHPLWLHV��$FFRUGLQJ� WR� GDWD�
SUHVHQWHG�DW�WKH�;,9�:RUOG�&RQJUHVV�RI�3KOHERORJ\��LQ�(XURSH�DQG�1RUWK�
$PHULFD�����RI�WKH�SRSXODWLRQ�VXIIHU�IURP�FKURQLF�YHQRXV�LQVXI¿FLHQF\��
ZLWK�WUHDWPHQW�ODFN�RI�����GHYHORSHG�FRPSOLFDWLRQV�WURSKLF�7KH�SHUFHQWDJH�
RI�SDWLHQWV�ZLWK�&9,�LV��±����RI�WKH�SRSXODWLRQ�RI�8NUDLQH��VRUHV�RFFXU�LQ�
���RI�FDVHV��(6'39�LV�RQH�RI�WKH�PHWKRGV�RI�VXUJLFDO�WUHDWPHQW�RI�VHYHUH�
YDULFRVH�DQG�SRVWWURPERÀHERWLF�GLVHDVH��7KH�JRDO�RI�VXUJHU\�LV�WR�UHPRYH�
WKH�KRUL]RQWDO�UHÀX[�IRU�SHUIRUDWLQJ�YHLQV��39��IURP�WKH�GHHS�YHLQV�LQ�WKH�
VXSHU¿FLDO�YHLQV�RI�WKH�ORZHU�OHJ��ZKLFK�LV�D�PDMRU�HWLRORJLF�IDFWRU�LQ�WKH�
GHYHORSPHQW�RI�WURSKLF�GLVRUGHUV�RI�WKH�ORZHU�H[WUHPLWLHV��(6'39�DOORZV�
XQGHU�GLUHFW�YLVLRQ�DQG�ZLWK�PLQLPDO�LQMXU\�WR�HOLPLQDWH�DEQRUPDO�EORRG�
ÀRZ�LQ�WKH�SHUIRUDWLQJ�YHLQV�LQVROYHQW�VKLQ��$LP��7KH�DLP�LV�WR�DVVHVV�WKH�
HIIHFWLYHQHVV�RI�HQGRVFRSLF� VXEIDVFLDO�GLVVHFWLRQ�RI�SHUIRUDWLQJ�YHLQV� LQ�
SDWLHQWV�ZLWK� GHFRPSHQVDWHG� FKURQLF� YHQRXV� LQVXI¿FLHQF\�� DQG� LGHQWLI\�
WKH�DGYDQWDJHV�RI�WKH�PHWKRG�RYHU�FRQYHQWLRQDO�LQWHUYHQWLRQV��HYDOXDWH�WKH�
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FRVW�HIIHFWLYHQHVV�RI�WKH�PHWKRG��0DWHULDOV�DQG�PHWKRGV��7KH�HQGRVFRSLF�
VXEIDVFLDO� GLVVHFWLRQ� RI� SHUIRUDWLQJ� YHLQV�ZDV� SHUIRUPHG� LQ� ��� SDWLHQWV�
ZLWK�&9,�&�±&���IRU�&($3���2I�WKHVH�PHQ�±��������ZRPHQ�±��������7KH�
DJH�RI�SDWLHQWV�UDQJHG�IURP����WR����\HDUV��PHDQ�DJH�±�������������\HDUV��
7KH�DYHUDJH�GXUDWLRQ�RI�&9,�±������������\HDUV��,Q�DOO�SDWLHQWV��WKH�FDXVH�
RI�WKH�GHYHORSPHQW�RI�FKURQLF�YHQRXV�LQVXI¿FLHQF\�DQG�LWV�FRPSOLFDWLRQV�
ZDV� YDULFRVH� YHLQV� ������� DQG� SRVW�WURPERSKOHELWLF� V\QGURPH� ��������
������RI�SDWLHQWV�KDG�DFWLYH�XOFHUV��WKH�DYHUDJH�GXUDWLRQ�RI�WKHLU�H[LVWHQFH�
ZDV������PRQWKV�� ��������� DW�������RI�XOFHUV�ZHUH�DEVHQW�� ,Q�������RI�
SDWLHQWV�KDG�FRPRUELGLWLHV��'\QDPLFV�UHGXFH�YHQRXV�XOFHUV�ZDV�PHDVXUHG�
XVLQJ�SODQLPHWULF�FRQWURO�DQG�WHVW�/�1�3RSRYR\�LQGH[�9��6�3HVFKDQVNRJR��
5HJUHVVLRQ� RI� SDLQ�� QXPEQHVV� DQG� EXUQLQJ� SDLQ� SDWLHQWV� HYDOXDWHG� E\�
���SRLQW�VFDOH��,Q�WKH�SUHRSHUDWLYH�SHULRG�DOO�WKH�SDWLHQWV�XQGHUZHQW�86'6�
YHQRXV� V\VWHP�RI� WKH� ORZHU�H[WUHPLWLHV� ODEHOHG� LQFRPSHWHQW�SHUIRUDWLQJ�
YHLQV��5HVXOWV��7KH� DYHUDJH� DUHD� UHGXFWLRQ�RI� YHQRXV�XOFHUV�ZDV�RQ� WKH�
¿UVW�GD\�±�����������������RQ� WKH� WKLUG�±�����������������RQ� WKH��WK�
±�����������������RQ�WKH���WK�±����������������DOO�RSHUDWHG�RQ��VW�GD\�
PDUNHG�GHFUHDVH�HGHPD�E\����������������SDLQ�����SRLQWV������SRLQWV�RQ�
WKH� EXUQLQJ� DQG� QXPEQHVV� E\� ���� SRLQWV��7KH� SRVWRSHUDWLYH� SHULRG�ZDV�
XQHYHQWIXO��ZLWK�WUDGLWLRQDO�VXUJLFDO�LQWHUYHQWLRQV��WKLV�¿JXUH�DFFRUGLQJ�WR�
WKH� OLWHUDWXUH�RI��������7KH�SRVWRSHUDWLYH�KRVSLWDO� VWD\�ZDV������ �������
GD\V�� ZKLFK� LV� VLJQL¿FDQWO\� OHVV� FRPSDUHG� ZLWK� WKH� RSHUDWLRQ� /LQWRQ�
���±���GD\V���&RQFOXVLRQ��5HGXFWLRQ� RI� YHQRXV� XOFHUV� DIWHU� HQGRVFRSLF�
VXEIDVFLDO�GLVVHFWLRQ�RI�SHUIRUDWLQJ�YHLQV� LV�PXFK�IDVWHU� WKDQ� WKH�/LQWRQ�
RSHUDWLRQ��7KLV�PHWKRG�LV�DFFRPSDQLHG�E\�IHZHU�FRPSOLFDWLRQ��(FRQRPLF�
HI¿FLHQF\�RI�WKH�PHWKRG�LV�GHWHUPLQHG�E\�WKH�UHGXFWLRQ�RI�SRVWRSHUDWLYH�
EHG�GD\V�DOPRVW���WLPHV�

ȼɕȻɈɊ�ɈɉɌɂɆȺɅɖɇɈȽɈ�ɋɉɈɋɈȻȺ�
ȽȿɆɈɊɊɈɂȾɗɄɌɈɆɂɂ
ɋ�ȼ��Ⱥɧɢɤɢɧ��Ʉ�Ⱥ��Ʌɢɬɜɢɧɰɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ȼ��əɧɨɜɨɣ
Ⱥɦɭɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɤɚɹ�ɚɤɚɞɟɦɢɹ��Ȼɥɚɝɨɜɟɳɟɧɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȿɞɢɧɫɬɜɟɧɧɵɦ�ɫɩɨɫɨɛɨɦ�ɪɚɞɢɤɚɥɶɧɨɝɨ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�
ɫ� ,,,±,9� ɫɬɚɞɢɟɣ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɝɟɦɨɪɪɨɹ� ɹɜɥɹɟɬɫɹ� ɯɢɪɭɪɝɢɱɟɫɤɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ±� ɥɢɤɜɢɞɚɰɢɹ� ɬɪɟɯ� ɨɫɧɨɜɧɵɯ� ɝɟɦɨɪɪɨɢɞɚɥɶɧɵɯ�
ɭɡɥɨɜ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɟɞɥɨɠɟɧ�ɰɟɥɵɣ�ɪɹɞ�ɦɟɬɨɞɢɤ�ɜɵɩɨɥɧɟɧɢɹ�
ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɢ�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɭ� ��±���� ɩɚɰɢɟɧɬɨɜ� ɩɨɫɥɟ�
ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɢ� ɩɨ� Ɇɢɥɥɢɝɚɧɭ±Ɇɨɪɝɚɧɭ�� ɜɧɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɦɟɬɨɞɢɤɢ� ɜɵɩɨɥɧɟɧɢɹ�� ɜɨɡɧɢɤɚɟɬ� ɜɵɪɚɠɟɧɧɵɣ� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ��
��±����±�ɞɢɡɭɪɢɱɟɫɤɢɟ�ɹɜɥɟɧɢɹ�����±�ɤɪɨɜɨɬɟɱɟɧɢɹ�����±�ɝɧɨɣɧɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɢɪɨɜɚɬɶ�
ɪɟɡɭɥɶɬɚɬɵ� ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ,,,±,9� ɫɬɚɞɢɟɣ�
ɯɪɨɧɢɱɟɫɤɨɝɨ�ɝɟɦɨɪɪɨɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɩɟɪɢɨɞ�ɫ�ɚɜɝɭɫɬɚ�ɩɨ�
ɨɤɬɹɛɪɶ������ɝ�����ɦɟɫ��ɩɪɨɜɟɞɟɧɨ�ɩɪɨɫɩɟɤɬɢɜɧɨɟ�ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ��ɜɤɥɸɱɚɸɳɟɟ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɝɟɦɨɪɪɨɟɦ�
,,,±,9�ɫɬɚɞɢɣ�����ɠɟɧɳɢɧ�ɢ����ɦɭɠɱɢɧ���ȼɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɤɨɥɟɛɚɥɫɹ�
ɨɬ� ��� ɞɨ� ��� ɝɨɞɚ� �ɜ� ɫɪɟɞɧɟɦ� ����������� ɝɨɞɚ��� Ɉɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ�
ɜɤɥɸɱɚɥɚ����ɩɚɰɢɟɧɬɨɜ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±�������������ɝɨɞɚ���ɤɨɬɨɪɵɦ�
ɜɵɩɨɥɧɟɧɚ�ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɹ�ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ�ɫɤɚɥɶɩɟɥɟɦ�+DUPRQLF�
�(WKLFRQ(QGR�6XUJHU\�� ɋɒȺ��� ȼ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� ɜɤɥɸɱɟɧɨ� ���
ɩɚɰɢɟɧɬɨɜ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±�����������ɝɨɞɚ���ɤɨɬɨɪɵɦ�ɩɪɨɢɡɜɟɞɟɧɚ�
ɫɬɚɧɞɚɪɬɧɚɹ� ɡɚɤɪɵɬɚɹ� ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɹ� ɫ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ�
ɫɥɢɡɢɫɬɨɣ� ɚɧɚɥɶɧɨɝɨ� ɤɚɧɚɥɚ� ɜɨ� ɜɬɨɪɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ� ȽɇɐɄ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɫɤɚɥɶɩɟɥɹ� ɩɨɡɜɨɥɢɥɨ�
ɞɨɫɬɨɜɟɪɧɨ�ɫɨɤɪɚɬɢɬɶ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɟɣ�ɩɨ�Ɇɢɥɥɢɝɚɧɭ±Ɇɨɪɝɚɧɭ�����������ɢ����������ɦɢɧ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɪ��������ɇɟɦɚɥɨɜɚɠɧɵɦ�ɹɜɥɹɟɬɫɹ�ɬɚɤɠɟ�ɬɨɬ�ɮɚɤɬ��ɱɬɨ�
ɜ�ɯɨɞɟ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɢ��ɤɪɨɜɨɩɨɬɟɪɹ�ɦɢɧɢɦɚɥɶɧɚ�ɢ�
ɫɨɫɬɚɜɥɹɥɚ�ɧɟ�ɛɨɥɟɟ����ɦɥ��ɨɩɪɟɞɟɥɹɥɚɫɶ�ɝɪɚɜɢɦɟɬɪɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ���
ȼ�ɫɥɭɱɚɟ�ɫɬɚɧɞɚɪɬɧɨɣ�ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɢ�ɨɛɴɟɦ�ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɣ�
ɤɪɨɜɨɩɨɬɟɪɢ� ɛɵɥ� ɡɚɦɟɬɧɨ� ɜɵɲɟ� ɢ� ɫɨɫɬɚɜɥɹɥ� ɜ� ɫɪɟɞɧɟɦ� ��� ɦɥ�
�ɪɚɧɠɢɪɨɜɚɧɧɵɣ���±����ɦɥ���ȼ���ɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�
ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɜɵɹɜɥɟɧɵ� ɞɨɫɬɨɜɟɪɧɵɟ� ɪɚɡɥɢɱɢɹ� ɜ� ɭɪɨɜɧɟ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɛɨɥɟɜɨɝɨ�ɫɢɧɞɪɨɦɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɨɣ� ��������� ɢ� �������� ɛɚɥɥɚ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɪ�������� ɇɚ�
��ɟ±��ɢ�ɫɭɬɤɢ�ɨɬɦɟɱɟɧɨ�ɟɳɟ�ɛɨɥɟɟ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɫɧɢɠɟɧɢɟ�ɫɬɟɩɟɧɢ�
ɜɵɪɚɠɟɧɧɨɫɬɢ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�
ɜɩɥɨɬɶ�ɞɨ���ɫɬɟɩɟɧɢ�ɩɨ�ɨɰɟɧɤɟ�ȼȺɒ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ� ɧɚɯɨɞɢɥɫɹ� ɧɚ� ɩɪɟɠɧɟɦ� ɭɪɨɜɧɟ�� ɋɪɨɤ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɪɟɛɵɜɚɧɢɹ�ɛɨɥɶɧɵɯ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�ɜ�ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥ��������� �ɪɚɧɠɢɪɨɜɚɧɧɵɣ��±��ɞɧɟɣ��� ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ� ��������� ɞɧɹ� �ɪɚɧɠɢɪɨɜɚɧɧɵɣ� �±�� ɞɧɟɣ��� ɇɚɦɢ� ɜɵɹɜɥɟɧɨ��

ɱɬɨ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɫɪɨɤɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�
ɪɟɚɛɢɥɢɬɚɰɢɢ� ɩɚɰɢɟɧɬɨɜ� ɡɧɚɱɢɬɟɥɶɧɨ� ɤɨɪɨɱɟ� ���������� ɢ� ���������
ɞɧɹ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�� ɪ�������� ȼɵɜɨɞɵ�� ɉɪɢɦɟɧɟɧɢɟ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɫɤɚɥɶɩɟɥɹ� +DUPRQLF� ɩɨɡɜɨɥɹɟɬ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɭɦɟɧɶɲɢɬɶ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɢ� ɬɟɦ� ɫɚɦɵɦ� ɭɜɟɥɢɱɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɜɵɩɨɥɧɟɧɧɵɯ� ɨɩɟɪɚɰɢɣ� ɜ�
ɬɟɱɟɧɢɟ� ɪɚɛɨɱɟɝɨ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɞɧɹ�� ɉɪɨɜɟɞɟɧɢɟ� ©ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�
ɝɟɦɨɪɪɨɢɞɷɤɬɨɦɢɢª� ɢɦɟɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɩɨɥɨɠɢɬɟɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ�
ɢ� ɞɥɹ� ɩɚɰɢɟɧɬɚ� ±� ɭɦɟɧɶɲɟɧɢɟ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ� ɢ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɝɨ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɜ�ɪɚɧɧɢɟ�ɫɪɨɤɢ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɗɬɨ�� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɩɨɡɜɨɥɹɟɬ� ɭɦɟɧɶɲɢɬɶ� ɫɪɨɤɢ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɚɰɢɟɧɬɚ�ɢ�ɟɝɨ�ɜɪɟɦɟɧɧɨɣ�ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ��������
ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɛɵɥɢ�ɪɚɛɨɬɚɸɳɢɦɢ��

237,0$/�&+2,&(�)25�+(0255+2,'(&720<
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�9��<DQRYR\
$PXU�6WDWH�0HGLFDO�$FDGHP\��%ODJRYHVKFKHQVN��5XVVLD

,QWURGXFWLRQ�� 7KH� PHWKRG� RI� WKH� UDGLFDO� WUHDWPHQW� IRU� ,,,±,9� VWDJHG�
KHPPRURLGV� LV� RQO\� RQH� ±� WKH� VXUJLFDO� UHPRYDO��7KHUH�ZHUH� LQYHQWHG� D�
ORW� RI� KHPRUUKRLGHFWRP\� PHWKRGLFV�� ,W¶V� NQRZQ�� 0LOOLJDQ±0RUJDQ¶V�
KHPRUURLGHFWRP\�FDXVHV�VHYHUH�SDLQ�LQ���±����FDVHV��G\VXULD�LQ���±�����
EOHHGLQJ�±�����LQÀDPPDWLRQ�±�����$LP��7R�RSWLPL]H�WKH�VXUJLFDO�WUHDWPHQW�
IRU� SDWLHQWV� ZLWK� ,,,±,9� VWDJHG� KHPRUUKRLGV��0DWHULDOV� DQG�PHWKRGV��$�
SURVSHFWLYH�UDQGRPL]HG�UHVHDUFK�SHUIRUPHG�LQ�D�SHULRG�IURP�$XJXVW� WLOO�
2FWREHU������\HDU� ���PRQWK��ZLWK����SDWLHQWV� ���� IHPDOH�DQG����PDOH��
VXIIHUHG� IURP� ,,,±,9�VWDJHG�KHPRUURLGV��7KH�PHDQ�DJH�ZDV������������
\HDUV��IURP����WR����\HDUV���7KH�UHVHDUFK�JURXS�LQFOXGHG����SDWLHQWV��PHDQ�
DJHG�������������\HDUV���ZKR�SDVVHG�WKURXJK�KHPRUUKRLGHFWRP\�ZLWK�WKH�
KHOS� RI� XOWUDVRXQG� GLVVHFWRU�VFDOSHO� +DUPRQLF� �(WKLFRQ� (QGR�6XUJHU\��
86$���&RQWURO�JURXS�±����SDWLHQV��PHDQ�DJH�±�����������\HDUV��ZLWK�D�
VWDQGDUG� KHPRUURLGHFWRP\� E\� 0LOOLJDQ±0RUJDQ¶V� PHWKRG� LQ� D� VHFRQG�
PRGL¿FDWLRQ� RI� WKH� 6WDWH� 6FLHQWL¿F� &HQWHU� RI� &RORSURFWRORJ\�� 5HVXOWV��
8OWUDVRQLF� VFDOSHO� JDYH� XV� DELOLW\� WR� VLJQL¿FDQWO\� GHFUHDVH� WKH� WLPH� RI�
LQWHUYHQWLRQ� LQ� FRPSDULVRQ�ZLWK� VWDQGDUG�PHWKRG� ���������� ɢ� ���������
PLQ� DFFRUGLQJO\�� �ɪ�������� 8OWUDVRQLF� KHPRUUKRLGHFWRP\� KDG� PLQLPDO�
EOHHGLQJ��QR�PRUH����PO���EXW�VWDQGDUG�PHWKRG�FDXVHG�EOHHGLQJ�DERXW����
PO� ���±����PO��� ,Q� D�¿UVW� GD\� DIWHU� WKH� VXUJHU\� UHVHDUFK�JURXS�SDWLHQWV�
JRW�VLJQL¿FDQWO\�OHVV� OHYHO�RI� WKH�SDLQ�LQ�FRPSDULVRQ�ZLWK�FRQWURO�JURXS�
���������DQG���������SRLQWV�E\�9LVXDO�$QDORJ�6FDOH�DFF���ɪ�������DQG�GD\�
DIWHU�GD\�WKLV�WHQGHQF\�EHFDPH�PRUH�DQG�PRUH�VLJQL¿FDQWO\��7KH�DYHUDJH�
KRVSLWDO�GD\�IRU�PDLQ�JURXS�ZDV����������UDQJHG��±��GD\V���FRQWURO�JURXS�
���������GD\V���±��GD\V���7KH�PDLQ�JURXS�SDWLHQWV�KDG�VLJQL¿FDQWO\�OHVV�
SHULRG� RI� WKH� UHKDELOLWDWLRQ� ���������� DQG� ��������� GD\V� DFF��� ɪ��������
&RQFOXVLRQ��7KH�XOWUDVRQLF�VFDOSHO�OHW�XV�VLJQL¿FDQWO\�GHFUHDVH�WKH�VXUJHU\�
GXUDWLRQ�DQG�DV�D�UHVXOW�WR�LQFUHDVH�WKH�TXDQWLW\�RI�WKH�VXUJLFDO�LQWHUYHQWLRQV�
GXULQJ�RQH�ZRUN�GD\��8OWUDVRQLF�KHPRUUKRLGHFWRP\�FDXVHV� OHVV� OHYHO�RI�
WKH�SRVWRSHUDWLYH�SDLQ�DQG�DV�D�UHVXOW�JUHDW�OHYHO�RI�WKH�SDWLHQWV¶�TXDOLW\�RI�
OLIH�LQ�HDUO\�GD\V�DIWHU�WKH�VXUJHU\

ɅȺɉȺɊɈɋɄɈɉɂɑȿɋɄɈȿ�ɎɈɊɆɂɊɈȼȺɇɂȿ�ɇȿɈɊȿɄɌɍɆ�
ɂɅȿɈȺɋɐȿɇȾɈɐȿɄȺɅɖɇɕɆ�ɄɈɆɉɅȿɄɋɈɆ
ɋ�ȼ��Ⱥɧɢɤɢɧ��Ⱥ�Ⱥ��ɋɢɦɨɧɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ȼ��əɧɨɜɨɣ
Ⱥɦɭɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɤɚɹ�ɚɤɚɞɟɦɢɹ��Ȼɥɚɝɨɜɟɳɟɧɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɥɟɨɚɫɰɟɧɞɨɰɟɤɚɥɶɧɵɣ� ɤɨɦɩɥɟɤɫ� �ɂȺɐɄ�� ɜ� ɤɚɱɟɫɬɜɟ�
©ɧɟɨɪɟɤɬɭɦª� ɩɨɫɥɟ� ɧɢɡɤɨɣ� ɪɟɡɟɤɰɢɢ� ɩɪɹɦɨɣ� ɤɢɲɤɢ� ɩɨɡɜɨɥɹɟɬ�
ɭɥɭɱɲɢɬɶ� ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɜ� ɤɨɪɨɬɤɢɟ� ɫɪɨɤɢ�� Ɋɚɧɟɟ�
ɧɚɦɢ� ɩɪɨɜɟɞɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ��� ɩɚɰɢɟɧɬɨɜ� ɩɨɫɥɟ� ɫɬɚɧɞɚɪɬɧɨɣ��
ɩɨɥɨɫɬɧɨɣ� ɧɢɡɤɨɣ� ɪɟɡɟɤɰɢɢ� ɩɪɹɦɨɣ� ɤɢɲɤɢ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɩɪɹɦɨɤɢɲɟɱɧɨɝɨ� ɪɟɡɟɪɜɭɚɪɚ� ɪɟɜɟɪɫɢɟɣ� ɢ� ɬɪɚɧɫɩɨɡɢɰɢɟɣ� ɂȺɐɄ��
Ɉɞɧɢɦ� ɢɡ� ɧɚɩɪɚɜɥɟɧɢɣ� ɭɥɭɱɲɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɨɩɟɪɚɰɢɢ�ɹɜɥɹɟɬɫɹ�ɭɦɟɧɶɲɟɧɢɟ�ɟɟ�ɬɪɚɜɦɚɬɢɱɧɨɫɬɢ��ɱɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�
ɩɪɢɦɟɧɟɧɢɟɦ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɥɭɱɲɢɬɶ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɟɪɚɰɢɢ� ©ɧɢɡɤɨɣª�
ɪɟɡɟɤɰɢɢ� ɩɪɹɦɨɣ� ɤɢɲɤɢ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ©ɧɟɨɪɟɤɬɭɦª� ɪɟɜɟɪɫɢɟɣ�
ɢɥɟɨɚɫɰɟɧɞɨɰɟɤɚɥɶɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɧɚɦɢ� ɧɟ� ɧɚɣɞɟɧɨ� ɢɧɮɨɪɦɚɰɢɢ� ɨ�
ɜɵɩɨɥɧɟɧɢɢ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɨɣ�©ɧɢɡɤɨɣª�ɪɟɡɟɤɰɢɢ�
ɩɪɹɦɨɣ�ɤɢɲɤɢ�ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�ɂȺɐɄ�ɧɟɨɪɟɤɬɭɦ��ɉɪɢɜɨɞɢɦ�ɧɚɲɟ�
ɧɚɛɥɸɞɟɧɢɟ��Ȼɨɥɶɧɨɣ�Ƚ��±����ɥɟɬ��ɢɫɬɨɪɢɹ�ɛɨɥɟɡɧɢ�ʋ��������ɉɨɫɬɭɩɢɥ�
ɜ� Ⱥɦɭɪɫɤɢɣ� ɰɟɧɬɪ� ɤɨɥɨɩɪɨɤɬɨɥɨɝɢɢ� ������������ ɨɛɫɥɟɞɨɜɚɧ��
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ȼɵɫɬɚɜɥɟɧ� ɞɢɚɝɧɨɡ� ©Ɉɩɭɯɨɥɶ� ±� ɚɞɟɧɨɤɚɪɰɢɧɨɦɚ� 7�1�0�� ɜ�
�� ɫɦ� ɨɬ� ɚɧɨɤɭɬɚɧɧɨɣ� ɥɢɧɢɢ�� Ɉɩɟɪɚɰɢɹ� ɩɪɨɜɟɞɟɧɚ� ɩɨɞ� ɨɛɳɢɦ�
ɨɛɟɡɛɨɥɢɜɚɧɢɟɦ�� ɉɟɪɜɵɦ� ɷɬɚɩɨɦ� ɩɨɫɥɟ� ɪɟɜɢɡɢɢ� ɨɪɝɚɧɨɜ� ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ�ɜɵɩɨɥɧɟɧɚ�©ɧɢɡɤɚɹª�ɪɟɡɟɤɰɢɹ�ɩɪɹɦɨɣ�ɤɢɲɤɢ�ɩɨ�ɫɬɚɧɞɚɪɬɧɨɣ�
ɦɟɬɨɞɢɤɟ� ɦɟɡɨɪɟɤɬɭɦɷɤɬɨɦɢɢ�� Ɂɚɬɟɦ� ɩɪɨɜɨɞɢɥɚɫɶ� ɦɨɛɢɥɢɡɚɰɢɹ�
ɫɥɟɩɨɣ� ɤɢɲɤɢ� ɢ� ɜɨɫɯɨɞɹɳɟɣ�� ɩɟɪɟɫɟɱɟɧɢɟ� ɩɨɞɜɡɞɨɲɧɨɣ� ɤɢɲɤɢ�
ɚɩɩɚɪɚɬɨɦ� (QGR�*,$�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɂȺɐɄ�� ɟɝɨ� ɪɟɜɟɪɫɢɹ� ɩɨɫɥɟ�
ɚɩɩɟɧɞɷɤɬɨɦɢɢ��Ɇɨɛɢɥɢɡɚɰɢɹ�ɤɢɲɤɢ�ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ�
ɷɥɟɤɬɪɨɯɢɪɭɪɝɢɱɟɫɤɢɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ� +DUPRQLɫ� �(WKLFRQ� (QGR�
6XUJHU\���Ʉɭɥɶɬɹ�ɨɪɚɥɶɧɨɝɨ�ɤɨɧɰɚ�ɜɨɫɯɨɞɹɳɟɣ�ɤɢɲɤɢ�ɂȺɐɄ�ɜɵɜɟɞɟɧɚ�
ɱɟɪɟɡ�ɦɢɧɢɥɚɩɚɪɨɬɨɦɢɸ�ɜ�ɩɚɪɚɭɦɛɢɥɢɤɚɥɶɧɨɣ�ɨɛɥɚɫɬɢ��ɜ�ɟɟ�ɩɪɨɫɜɟɬ�
ɜɜɟɞɟɧɚ� ɝɨɥɨɜɤɚ� ɰɢɪɤɭɥɹɪɧɨɝɨ� ɫɬɟɩɥɟɪɚ�� ɩɨɫɥɟ� ɱɟɝɨ� ɩɨɝɪɭɠɟɧɚ�
ɜ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɢ� ɧɚɥɨɠɟɧ� ɚɩɩɚɪɚɬɧɵɣ� ɚɫɰɟɧɞɨɪɟɤɬɚɥɶɧɵɣ�
ɚɧɚɫɬɨɦɨɡ��ɑɟɪɟɡ�ɷɬɨɬ�ɠɟ�ɞɨɫɬɭɩ�ɭɞɚɥɟɧ�ɩɪɟɩɚɪɚɬ�ɢ�ɷɤɫɬɪɚɤɚɪɩɨɪɚɥɶɧɨ�
ɫɮɨɪɦɢɪɨɜɚɧ�ɢɥɟɨɬɪɚɧɫɜɟɪɡɨ���ɦɟɠɞɭ�ɨɪɚɥɶɧɵɦ�ɤɨɧɰɨɦ�ɩɨɞɜɡɞɨɲɧɨɣ�
ɤɢɲɤɢ�ɢ�ɚɛɨɪɚɥɶɧɵɦ�ɤɨɧɰɨɦ�ɜɨɫɯɨɞɹɳɟɣ��ɢ�ɢɥɟɨɫɢɝɦɨɢɞɧɵɣ��ɦɟɠɞɭ�
ɚɛɨɪɚɥɶɧɵɦ� ɤɨɧɰɨɦ� ɩɨɞɜɡɞɨɲɧɨɣ� ɤɢɲɤɢ� ɤɨɦɩɥɟɤɫɚ� ɢ� ɨɪɚɥɶɧɵɦ�
ɤɨɧɰɨɦ� ɫɢɝɦɨɜɢɞɧɨɣ� ɚɧɚɫɬɨɦɨɡɵ��� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ�
ɨɩɟɪɚɰɢɢ� ɫɨɫɬɚɜɢɥɚ� �� ɱ� ��� ɦɢɧ�� Ʉɪɨɜɨɩɨɬɟɪɹ� ɫɨɫɬɚɜɢɥɚ� ɨɤɨɥɨ� ����
ɦɥ��ɉɚɰɢɟɧɬ�ɜɵɩɢɫɚɧ�ɧɚ����ɟ�ɫɭɬɤɢ�ɜ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ��
Ⱦɚɧɧɵɯ�ɡɚ�ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�ɫɨ�ɫɩɨɫɨɛɨɦ�ɨɫɥɨɠɧɟɧɢɣ�ɧɟ�ɨɬɦɟɱɟɧɨ��
ȼ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɦ� ɨɬɧɨɲɟɧɢɢ� ɪɟɡɭɥɶɬɚɬ� ɦɨɠɧɨ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ�
ɯɨɪɨɲɢɣ��ɋɬɭɥ� ɩɨɹɜɢɥɫɹ� ɭ� ɩɚɰɢɟɧɬɚ� ɧɚ� ��ɟ� ɫɭɬɤɢ��ɋɪɟɞɧɹɹ� ɱɚɫɬɨɬɚ�
ɫɬɭɥɚ�±���ɪɚɡɚ�ɜ�ɞɟɧɶ� �ɜɚɪɶɢɪɨɜɚɥ�ɨɬ���ɞɨ���ɪɚɡ�ɜ�ɫɭɬɤɢ���Ⱥɧɚɥɶɧɨɣ�
ɢɧɤɨɧɬɢɧɟɧɰɢɢ�� ɱɚɫɬɵɯ� ɢ� ɢɦɩɟɪɚɬɢɜɧɵɯ� ɩɨɡɵɜɨɜ�� ɮɪɚɝɦɟɧɬɚɰɢɢ�
ɫɬɭɥɚ�ɢ�ɞɪɭɝɢɯ�ɩɪɢɡɧɚɤɨɜ�©ɫɢɧɞɪɨɦɚ�ɧɢɡɤɨɣ�ɪɟɡɟɤɰɢɢ�ɩɪɹɦɨɣ�ɤɢɲɤɢª�
ɧɟ� ɨɬɦɟɱɟɧɨ�� Ɉɛɳɚɹ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɩɚɰɢɟɧɬɚ� ɩɨ� ɨɩɪɨɫɧɢɤɭ�
ȼ�Ⱥ��ɉɨɦɚɡɤɢɧɚ� ɫɨɫɬɚɜɢɥɚ� �����Ʉɚɱɟɫɬɜɨ�ɠɢɡɧɢ� ɩɨ� ɨɩɪɨɫɧɢɤɭ�6)�
����3)�±�����53�±�����%3�±�����*+�±�����97�±�����6)�±�����5(�±�����
0+�±�����ɱɬɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɞɨɫɬɨɜɟɪɧɨ�ɥɭɱɲɟ��ɱɟɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɚɧɚɥɨɝɢɱɧɵɯ� ɨɩɟɪɚɰɢɣ� ©ɨɬɤɪɵɬɵɦª� ɞɨɫɬɭɩɨɦ� ɧɚ� �� ɦɟɫ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɋɬɟɩɟɧɶ� ɚɧɨɪɟɤɬɚɥɶɧɨɣ� ɞɢɫɮɭɧɤɰɢɢ� ɫɨɫɬɚɜɢɥɚ�
���� ɛɚɥɥɚ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɯɨɪɨɲɢɦ� ɪɟɡɭɥɶɬɚɬɨɦ� ɞɥɹ� ɛɥɢɠɚɣɲɟɝɨ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�� ȼɵɜɨɞɵ�� Ʌɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɣ� ɞɨɫɬɭɩ�
ɩɪɢ� ©ɧɢɡɤɨɣª� ɪɟɡɟɤɰɢɢ� ɩɪɹɦɨɣ� ɤɢɲɤɢ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɂȺɐɄ�
ɪɟɡɟɪɜɭɚɪɚ� ɩɨɡɜɨɥɹɟɬ� ɭɥɭɱɲɢɬɶ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɨɩɟɪɚɰɢɢ�ɜ�ɛɥɢɠɚɣɲɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�

/$3$526&23,&�,/(2$6&(1'2&(&$/�&203/(;�
1(25(&780�&5($7,21
6�9��$QLNLQ��$�$��6LPRQHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�9��<DQRYR\
$PXU�6WDWH�0HGLFDO�$FDGHP\��%ODJRYHVKFKHQVN��5XVVLD

,QWURGXFWLRQ��7KH�LOHRDVFHQGRFHFDO�FRPSOH[��,$&&��DV�D�QHRUHFWXP�DIWHU�
WKH�ORZ�DQWHULRU�UHVHFWLRQ�OHW�XV�LPSURYH�SDWLHQWV¶�TXDOLW\�RI�OLIH�LQ�HDUO\�
SRVWRSHUDWLYH� SHULRG��:H� DOUHDG\� GHVFULEHG� WKH� H[SHULHQFH� RI� ��� FDVHV�
RI� WKH� VWDQGDUG� ORZ� DQWHULRU� UHFWDO� UHVHFWLRQ� ZLWK� DQ� ,$&&� QHRUHFWXP�
FUHDWLRQ� WKURXJK� ODSDURWRP\�� 2QH� RI� WKH� ZD\V� WR� LPSURYH� IXQFWLRQDO�
UHVXOWV�DQG�GHFUHDVH�LQMXU\�UDWH�LV�ODSDURVFRSLF�DSSURDFK��$LP��7R�LPSURYH�
VKRUW�WHUP�UHVXOWV�RI�WKH�ORZ�DQWHULRU�UHVHFWLRQ�ZLWK�QHRUHFWXP�FUHDWLRQ�E\�
,$&&�UHYHUVLRQ�DQG�WUDQVSRVLWLRQ��0DWHULDOV�DQG�PHWKRGV��:H�GLGQ¶W�¿QG�
DQ\�LQIRUPDWLRQ�DERXW�ODSDURVFRSLF�DSSURDFK�LQ�,$&&�QHRUHFWXP�FUHDWLRQ�
LQ� GRPHVWLF� OLWHUDWXUH�� +HUH� ZH� GHVFULEH� RXU� FDVH�� 7KH� SDWLHQW� ;��� ���
\HDUV��WKH�KLVWRU\�FDVH�ʋ��������DGPLWWHG�WR�RXU�GHSDUWPHQW�������������
GLDJQRVHG�FDQFHU��DGHQRFDUFLQRPD��7�1�0��DW���FP�EHKLQG�DQDO�YHUJH��
7KH�VXUJHU\�SHUIRUPHG�LQ�D�FRQGLWLRQ�RI�WKH�FRPSOH[�JHQHUDO�DQHVWKHVLD��
7KH�¿UVW�VWHS�ZDV�DEGRPLQDO�UHYLVLRQ�� ORZ�DQWHULRU�UHFWDO�UHVHFWLRQ�ZLWK�
PHVRUHFWXPHFWRP\�� 7KHQ�� FHFXP� DQG� DVFHQGDO� FRORQ� PRELOL]HG�� LOHXP�
WUDQVVHFWHG�E\�(QGR�*,$��,$&&�IRUPHG�DQG�UHYHUVHG�DIWHU�DSSHQGHFWRP\��
&RORQ� PRELOL]DWLRQ� SHUIRUPHG� E\� +DUPRQLɫ� GLVVHFWRU� �(WKLFRQ� (QGR�
6XUJHU\��� 2UDO� HGJH� RI� WKH� DVFHQGDO� SDUW� RI� WKH� ,$&&� SXOO� WKURXJK�
PLQLODSDURWRP\�LQ�SDUDXPELOLFDO�UHJLRQ�DQG�FLUFXODU�VWDSOHU�DQYLO�LQVHUWHG�
WR�LQWHVWLQDO�OXPHQ��¿[DWHG�E\�SXUVH�VWULQJ�VXWXUH��UHWXUQHG�WR�DEGRPLQDO�
FDYLW\� DQG� FLUFXODU� VWDSOHU� DVFHQGRUHFWDO� DQDVWRPRVLV� SHUIRUPHG�� 7KLV�
PLQLODSDURWRP\�ZDV� XVHG� DOVR� IRU� WXPRU�GDPDJHG� UHFWXP� UHPRYHPHQW��
DQG�H[WUDFRUSRUDO�DQDVWRPRVLV�PDNLQJ��LOHRWUDQVYHUVDO��EHWZHHQ�RUDO�SDUW�
RI�WKH�LOHXP�DQG�DERUDO�SDUW�RI�WKH�DVFHQGDO�FRORQ��DQG�LOHRVLJPRLG��EHWZHHQ�
DERUDO�SDUW�RI�WKH�,$&&¶V�LOHXP�DQG�RUDO�SDUW�RI�WKH�VLJPRLG�FRORQ��5HVXOWV��
'XUDWLRQ�RI�WKH�VXUJHU\�ZDV�����PLQXWHV��7KH�EOHHGLQJ�ZDV�DERXW�����PO��
3DWLHQW�ZDV�GLVFKDUJHG�IURP�D�KRVSLWDO�LQ����GD\V�DIWHU�WKH�VXUJHU\�ZLWKRXW�
DQ\�FRPSOLFDWLRQV��)XQFWLRQDO� UHVXOWV�ZHUH�JRRG��7KH�GHIHFDWLRQ�ZDV� LQ�
��GD\V�DIWHU�WKH�VXUJHU\��7KH�DYDUHJH�TXDQWLW\�RI�GHIHFDWLRQ�ZDV���WLPHV�
D�GD\���±��SHU�GD\���7KH�SDWLHQW�GLGQ¶W�¿QG�DQDO� LQFRQWLQDWLRQ�� IUHTXHQW�
DQG� XUJH� GHIHFDWLRQV�� VWRRO� IUDJPHQWDWLRQ� DQG� RWKHU� VLJQV� RI� WKH� ORZ�

DQWHULRU�UHVHFWLRQ�V\QGURPH��7KH�FRPPRQ�VDWLVIDFWLRQ�UDWH�E\�3RPD]NLQ¶V�
TXHVWLRQQDLUH�ZDV������7KH�TXDOLW\�RI�OLIH�E\�6)����ZDV��3)�±�����53�±�
����%3�±�����*+�±�����97�±�����6)�±�����5(�±�����0+�±�����7KH�OHYHO�RI�
DQRUHFWOD�G\VIXQFWLRQ�ZDV�����SRLQWV��&RQFOXVLRQ��/DSDURVFRSLF�DSSURDFK�
IRU�ORZ�DQWHULRU�UHFWDO�UHVHFWLRQ�ZLWK�,$&&�QHRUHFWXP�FUHDWLRQ�JLYHV�XV�
DELOLW\�WR�LPSURYH�VKRUW�WHUP�IXQFWLRQDO�UHVXOWV�

ɋɊȺȼɇɂɌȿɅɖɇȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�ɈȾɇɈɊəȾɇɈȽɈ�ɂ�
ɆɇɈȽɈɊəȾɇɈȽɈ�ɄɂɒȿɑɇɈȽɈ�ɒȼɈȼ��ɉȿɊɋɉȿɄɌɂȼɕ�
ɉɊɂɆȿɇȿɇɂə�ȼ�ɄɅɂɇɂɑȿɋɄɈɃ�ɉɊȺɄɌɂɄȿ
ɂ�ɂ��Ʉɨɡɢɧ��Ⱥ�Ȼ��Ɇɭɫɚɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��ȿ�ɋ��ɉɟɬɪɨɜ��ɤ�ɦ�ɧ��ɂ�ȼ��Ʉɨɥɟɫɧɢɤ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɧɨɜɧɵɦ� ɷɬɚɩɨɦ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɧɚ� ɩɨɥɵɯ� ɨɪɝɚɧɚɯ� ɀɄɌ� ɹɜɥɹɟɬɫɹ� ɧɚɥɨɠɟɧɢɟ� ɤɢɲɟɱɧɵɯ� ɲɜɨɜ� ɢ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɚɧɚɫɬɨɦɨɡɚ��ɋɪɚɜɧɢɬɟɥɶɧɚɹ� ɨɰɟɧɤɚ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ�
ɤɢɲɟɱɧɨɝɨ�ɲɜɚ�ɢɦɟɟɬ�ɨɝɪɨɦɧɨɟ�ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɜɵɛɨɪɚ�ɩɪɚɤɬɢɱɟɫɤɢɦɢ�
ɯɢɪɭɪɝɚɦɢ�ɬɨɝɨ�ɜɢɞɚ�ɲɜɚ�ɢ�ɬɟɯɧɢɤɢ�ɟɝɨ�ɧɚɥɨɠɟɧɢɹ��ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɢɬ�
ɦɚɤɫɢɦɚɥɶɧɨ�ɫɧɢɡɢɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɢ� ɩɨɥɭɱɢɬɶ� ɧɚɢɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɭɸ� ɨɰɟɧɤɭ�
ɨɞɧɨɪɹɞɧɨɝɨ� ɢ� ɦɧɨɝɨɪɹɞɧɨɝɨ� ɤɢɲɟɱɧɨɝɨ� ɲɜɚ� ɩɨ� ɫɥɟɞɭɸɳɢɦ�
ɤɪɢɬɟɪɢɹɦ�� ɦɟɯɚɧɢɱɟɫɤɚɹ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɝɟɪɦɟɬɢɱɧɨɫɬɶ��
ɝɟɦɨɫɬɚɬɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ��ɬɪɚɜɦɚɬɢɡɚɰɢɹ�ɬɤɚɧɟɣ��ɫɭɠɟɧɢɟ�ɩɪɨɫɜɟɬɚ��
ɚɞɚɩɬɚɰɢɹ�ɢ�ɫɨɯɪɚɧɟɧɢɟ�ɮɭɬɥɹɪɧɨɫɬɢ�ɬɤɚɧɟɣ�ɤɢɲɟɱɧɢɤɚ��ɡɚɠɢɜɥɟɧɢɟ�
ɚɧɚɫɬɨɦɨɡɚ�� ɜɪɟɦɹ� ɟɝɨ� ɧɚɥɨɠɟɧɢɹ�� Ɋɟɤɨɦɟɧɞɨɜɚɬɶ� ɲɨɜ�� ɧɚɢɛɨɥɟɟ�
ɨɬɜɟɱɚɸɳɢɣ� ɜɫɟɦ� ɜɵɲɟɭɤɚɡɚɧɧɵɦ� ɬɪɟɛɨɜɚɧɢɹɦ�� ɤ� ɩɪɢɦɟɧɟɧɢɸ�
ɜ� ɤɥɢɧɢɱɟɫɤɭɸ� ɩɪɚɤɬɢɤɭ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɯɨɞɟ� ɪɚɛɨɬɵ�
ɛɵɥɢ� ɜɵɩɨɥɧɟɧɵ� ɨɞɧɨ�� ɢ� ɞɜɭɪɹɞɧɵɟ� ɤɢɲɟɱɧɵɟ� ɚɧɚɫɬɨɦɨɡɵ� ɧɚ�
ɬɪɭɩɧɨɦ�ɦɚɬɟɪɢɚɥɟ�� ɚ� ɬɚɤɠɟ�ɧɚ�ɤɢɲɟɱɧɢɤɟ�ɠɢɜɵɯ�ɫɨɛɚɤ��ɂɡ� ɫɪɟɡɨɜ�
ɨɛɥɚɫɬɢ� ɚɧɚɫɬɨɦɨɡɨɜ� ɢɡɝɨɬɨɜɥɟɧɵ� ɩɨɪɹɞɤɚ� ���� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ�
ɩɪɟɩɚɪɚɬɨɜ�� ɢɡɭɱɟɧɧɵɯ� ɩɨɞ� ɰɢɮɪɨɜɵɦ� ɦɢɤɪɨɫɤɨɩɨɦ�� Ⱦɥɹ� ɨɰɟɧɤɢ�
ɫɜɨɣɫɬɜ� ɚɧɚɫɬɨɦɨɡɨɜ� ɩɪɢɦɟɧɹɥɢ� ɪɟɧɬɝɟɧɤɨɧɬɪɚɫɬɧɵɣ� ɦɟɬɨɞ�� ɦɟɬɨɞ�
ɩɧɟɜɦɨɩɪɟɫɫɢɢ�� Ɍɚɤɠɟ� ɚɧɚɥɢɡɢɪɨɜɚɥɢ� ɛɥɢɠɚɣɲɢɟ� ɢ� ɨɬɞɚɥɟɧɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɧɚ� ɬɨɧɤɨɦ� ɤɢɲɟɱɧɢɤɟ� ɭ�
ɩɚɰɢɟɧɬɨɜ� ɨɬɞɟɥɟɧɢɹ� ɩɪɨɩɟɞɟɜɬɢɱɟɫɤɨɣ� ɯɢɪɭɪɝɢɢ� ɤɥɢɧɢɤ�ɋɚɦȽɆɍ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɨɞɧɨɪɹɞɧɨɝɨ� ɤɢɲɟɱɧɨɝɨ� ɲɜɚ� ɞɥɹ�
ɫɲɢɜɚɧɢɹ� ɤɨɧɰɨɜ� ɚɧɚɫɬɨɦɨɡɚ� ɦɟɧɶɲɟ� ɬɪɚɜɦɢɪɭɸɬɫɹ� ɫɲɢɜɚɟɦɵɟ�
ɬɤɚɧɢ�� ɯɚɪɚɤɬɟɪɧɚ� ɧɢɡɤɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɜɢɬɢɹ� ɦɢɤɪɨɚɛɫɰɟɫɫɨɜ�
ɢ� ɧɟɤɪɨɡɚ� ɜ� ɡɨɧɟ� ɚɧɚɫɬɨɦɨɡɚ�� ɦɢɧɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɲɨɜɧɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɦɧɨɝɨɪɹɞɧɵɦ�ɲɜɨɦ��ɱɬɨ�ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ�
ɞɚɥɶɧɟɣɲɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɨɟ� ɬɟɱɟɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɪɟɩɚɪɚɰɢɢ�
ɢ� ɪɟɝɟɧɟɪɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɫɧɢɠɚɟɬ� ɪɢɫɤ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ�� Ȼɢɨɥɨɝɢɱɟɫɤɚɹ� ɝɟɪɦɟɬɢɱɧɨɫɬɶ� ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ�
ɧɚɫɬɭɩɚɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɛɵɫɬɪɟɟ��ɱɟɦ�ɦɧɨɝɨɪɹɞɧɨɝɨ��ɧɚ��±��ɞɧɟɣ���ɚ��
ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɫɧɢɠɚɟɬɫɹ� ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ� ɤɚɤ� ɫɚɦɨɝɨ� ɚɧɚɫɬɨɦɨɡɚ��
ɬɚɤ�ɢ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ��ɱɬɨ�ɞɟɥɚɟɬ�ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɟɜɨɡɦɨɠɧɵɦ� ɪɚɡɜɢɬɢɟ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ� ɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�
ɢɧɮɟɤɰɢɢ�� ɇɚɛɥɸɞɚɟɬɫɹ� ɦɟɧɶɲɟɟ� ɜɥɢɹɧɢɟ� ɨɞɧɨɝɨ� ɪɹɞɚ� ɲɜɨɜ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɦɧɨɝɨɪɹɞɧɵɦ�ɤɢɲɟɱɧɵɦ�ɲɜɨɦ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɥɨɤɚɥɶɧɨɣ�
ɢɧɧɟɪɜɚɰɢɢ� ɢ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɤɪɚɟɜ� ɫɲɢɜɚɟɦɨɣ� ɪɚɧɵ�� ɱɬɨ� ɜɟɞɟɬ�
ɤ� ɡɚɠɢɜɥɟɧɢɸ� ɨɞɧɨɪɹɞɧɨɝɨ� ɚɧɚɫɬɨɦɨɡɚ� ɩɟɪɜɢɱɧɵɦ� ɧɚɬɹɠɟɧɢɟɦ��
ȼɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɡɨɧɟ� ɚɧɚɫɬɨɦɨɡɚ� ɜɵɩɨɥɧɟɧɧɨɝɨ�
ɨɞɧɨɪɹɞɧɵɦ� ɤɢɲɟɱɧɵɦ�ɲɜɨɦ� ɜɵɪɚɠɟɧɵ� ɦɟɧɟɟ� ɡɧɚɱɢɬɟɥɶɧɨ�� ɗɬɨɝɨ�
ɧɟɥɶɡɹ�ɭɬɜɟɪɠɞɚɬɶ�ɜ�ɫɥɭɱɚɟ�ɩɪɢɦɟɧɟɧɢɹ�ɦɧɨɝɨɪɹɞɧɵɯ�ɦɟɬɨɞɢɤ��ɞɥɹ�
ɤɨɬɨɪɵɯ�ɯɚɪɚɤɬɟɪɧɚ�ɨɛɲɢɪɧɚɹ�ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ�ɪɟɚɤɰɢɹ��ɜɨɡɦɨɠɧɨɫɬɶ�
ɪɚɡɜɢɬɢɹ� ɦɢɤɪɨɚɛɫɰɟɫɫɨɜ� ɢ� ɧɟɤɪɨɡɨɜ� ɜ� ɨɛɥɚɫɬɢ� ɚɧɚɫɬɨɦɨɡɚ�� ɱɬɨ� ɜ�
ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�ɜɟɞɟɬ�ɤ�ɡɚɠɢɜɥɟɧɢɸ�ɩɨ�ɬɢɩɭ�ɜɬɨɪɢɱɧɨɝɨ�ɧɚɬɹɠɟɧɢɹ�
ɢ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɝɪɭɛɨɝɨ� ɪɭɛɰɚ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɨɞɧɨɪɹɞɧɨɝɨ�
ɲɜɚ� ɨɛɪɚɡɭɟɬɫɹ� ɧɟɜɵɫɨɤɢɣ� ɜɚɥɢɤ�� ɦɚɥɨ� ɫɭɠɢɜɚɸɳɢɣ� ɩɪɨɫɜɟɬ�� ɱɬɨ�
ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɟɬ�ɧɨɪɦɚɥɶɧɨɦɭ�ɡɚɠɢɜɥɟɧɢɸ��ȼɫɟ�ɦɧɨɝɨɪɹɞɧɵɟ�ɲɜɵ�
ɬɚɤ�ɢɥɢ�ɢɧɚɱɟ�ɜɵɡɵɜɚɸɬ�ɫɭɠɟɧɢɟ�ɩɪɨɫɜɟɬɚ�ɚɧɚɫɬɨɦɨɡɚ��Ɂɧɚɱɢɬɟɥɶɧɨ�
ɫɨɤɪɚɳɚɟɬɫɹ� ɜɪɟɦɹ� ɧɚɥɨɠɟɧɢɹ� ɨɞɧɨɪɹɞɧɨɝɨ� ɲɜɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɦɧɨɝɨɪɹɞɧɵɦ��ȼɵɜɨɞɵ��Ⱥɧɚɥɢɡɢɪɭɹ�ɩɪɟɞɥɨɠɟɧɧɵɣ�ɦɚɬɟɪɢɚɥ��ɦɨɠɧɨ�
ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɛɨɥɟɟ�ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɨɞɧɨɪɹɞɧɨɝɨ� ɤɢɲɟɱɧɨɝɨ�
ɲɜɚ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɩɪɚɤɬɢɤɟ��ɭɱɢɬɵɜɚɹ�ɟɝɨ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɚɫɩɟɤɬɵ�
ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɦɧɨɝɨɪɹɞɧɵɦ�
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,QWURGXFWLRQ��7KH�PDLQ�VWHS�LQ�KROORZ�RUJDQV�VXUJHULHV�RI�JDVWURLQWHVWLQDO�
WUDFW� LV� LQWHVWLQDO� VXWXULQJ� DQG� DQDVWRPRVLV� IRUPDWWLQJ��&RPSDULVRQ� DQG�
DVVHVVPHQW� RI� GLIIHUHQW� W\SHV� RI� LQWHVWLQDO� VXWXUHV� SOD\V� DQ� LPSRUWDQW�
UROH�IRU�FKRRVLQJ�E\�D�VXUJHRQ�WKDW�W\SH�RI�VXWXULQJ�DQG�WHFKQLTXH�RI�LWV�
SHUIRUPDQFH��ZKLFK�ZLOO�PD[LPDOO\�UHGXFH�WKH�QXPEHU�RI�FRPSOLFDWLRQV�
GXULQJ� WKH� SRVWRSHUDWLYH� SHULRG� DQG� DIWHU� ZKLFK� WKH� PRVW� IDYRUDEOH�
IXQFWLRQDO� UHVXOWV� ZLOO� EH� UHFHLYHG��$LP�� 7R� FDUU\� RXW� WKH� FRPSDULVRQ�
DQG�DVVHVVPHQW�RI�VLQJOH�URZ�DQG�PXOWL�URZ�LQWHVWLQDO�VXWXUHV�EDVLQJ�RQ�
WKH� IROORZLQJ� FULWHULD��PHFKDQLFDO� DQG� ELRORJLFDO� WLJKWQHVV�� KDHPRVWDWLF�
IHDWXUHV�� WLVVXH� WUDXPDWLVDWLRQ�� QDUURZLQJ� RI� WKH� FDYLW\�� SUHVHUYDWLRQ� RI�
LQWHVWLQDO�WLVVXH�LQWHJULW\�DQG�FRPSDUDELOLW\��DQDVWRPRVLV�KHDOLQJ��WLPH�RI�
DQDVWRPRVLV�IRUPDWLRQ��7R�¿QG�RXW�ZKLFK�VXWXUH�LV�WKH�EHVW�DFFRUGLQJ�WR�
WKHVH�FULWHULD�DQG�WR�PDNH�UHFRPPHQGDWLRQV�DERXW�LWV�SUDFWLFDO�DSSOLFDWLRQ�
LQ�FOLQLFDO�FDVHV��0DWHULDOV�DQG�PHWKRGV��,Q�FRXUVH�RI�WKH�ZRUN�VLQJOH�URZ�
DQG�GRXEOH�URZ�DQDVWRPRVHV�ZHUH�H[HFXWHG�RQ�FDGDYHULF�PDWHULDO�DQG�RQ�
OLYH�GRJV¶� LQWHVWLQHV�DV�ZHOO��$ERXW�����KLVWRORJLFDO�VDPSOHV�ZHUH�PDGH�
RI� DQDVWRPRVLV� DUHDV�FXWV� DQG�ZHUH� VWXGLHG�ZLWK� WKH�KHOS�RI� D� VFDQQLQJ�
HOHFWURQLF�PLFURVFRSH��)RU�WKH�DQDVWRPRVHV�IHDWXUHV�DVVHVVPHQW�FRQWUDVW�
[�UD\� H[DPLQDWLRQV� DQG� SQHXPRSUHVVLRQ� ZHUH� PDGH�� :KDW� LV� PRUH��
VKRUW�� DQG� ORQJ�WHUP� UHVXOWV� RI� LQWHVWLQH� VXUJHULHV� ZHUH� DQDO\VHG� XVLQJ�
WKH�PDWHULDO�DERXW�WKH�SDWLHQWV�RI�*HQHUDO�VXUJHU\�GHSDUWPHQW�RI�6DPDUD�
6WDWH�0HGLFDO�8QLYHUVLW\�FOLQLFV��5HVXOWV��8VLQJ�RI�D�VLQJOH�URZ�LQWHVWLQDO�
VXWXUH� VHDPV� EHWWHU� EHFDXVH� RI� WKH� IROORZLQJ� UHDVRQV�� VXWXUHG� WLVVXHV�
DUH�OHVV� LQMXUHG�� WKH�ULVN�RI�PLFURDEVFHVVHV�DQG�QHFURVLV�GHYHORSPHQW�LQ�
DQDVWRPRVLV� DUHD� LV� ORZHU�� VXWXUH�PDWHULDO� XVH� LV�PLQLPL]HG� FRPSDULQJ�
WR�PXOWL�URZ�DQDVWRPRVLV��ZKLFK�PDNHV�IXWXUH�UHSDUDWLRQ�SURFHVVHV�PRUH�
VXFFHVVIXO�� DQG� PRUHRYHU� REYLRXVO\� UHGXFHV� WKH� ULVN� RI� SRVWRSHUDWLYH�
FRPSOLFDWLRQV��6LQJOH�URZ�VXWXUH�ELRORJLFDO�WLJKWQHVV�FRPHV�PXFK�HDUOLHU�
WKDQ�PXOWL�URZ�RQH���±��GD\V�HDUOLHU��� WKDW�PHDQV� WKDW�IHZHU�FRQWDJLRXV�
PLFURRUJDQLVPV� FDQ�EH� IRXQG� LQ� DQDVWRPRVLV� DUHD� DQG� LQ� DQ� DEGRPLQDO�
FDYLW\� LWVHOI�� ZKLFK� PDNHV� LQVXI¿FLHQF\� GHYHORSPHQW� DQG� LQIHFWLRQ�
GLVWULEXWLRQ�DOPRVW�LPSRVVLEOH��6LQJOH�URZ�VXWXUH�KDV�OHVV�QHJDWLYH�LPSDFW�
RQ� ORFDO� LQQHUYDWLRQ� DQG�PLFURFLUFXODWLRQ� RI� WKH� VXWXULQJ�ZRXQG� HGJHV�
FRPSDULQJ�WR�PXOWL�URZ�VXWXUHV��$IWHU�VLQJOH�URZ�VXWXUH�WKH�ZRXQG�KHDOV�
E\�¿UVW�LQWHQVLRQ��,QÀDPPDWRU\�UHDFWLRQ�LQ�DQDVWRPRVLV�DUHD�DIWHU�D�VLQJOH�
URZ� LQWHVWLQDO� VXWXUH� LV� OHVV� VLJQL¿FDQW��:H� FDQQRW� VD\� WKH� VDPH� DERXW�
PXOWL�URZ� PHWKRGLF�� )RU� PXOWL�URZ� VXWXUHV� DQ� H[WHQVLYH� LQÀDPPDWRU\�
UHDFWLRQ�DQG�WKH�SRVVLELOLW\�RI�PLFURDEVFHVVHV�DQG�QHFURVLV�IRUPDWLRQ�LQ�
WKH�DUHD�RI�DQDVWRPRVLV�DUH�FKDUDFWHULVWLF��$V�D�UHVXOW�ZRXQGV�RSHUDWHG�WKLV�
ZD\�KHDO�E\�VHFRQG�LQWHQWLRQ�DQG�UHVXOW�LQ�URXJK�KHPV��$IWHU�D�VLQJOH�URZ�
VXWXUH�RQH�FDQ�VHH�D�ORZ�UROOHU�ZKLFK�QDUURZV�WKH�FDYLW\�MXVW�D�OLWWOH��VR�WKDW�
LW�SURYLGHV�QRUPDO�KHDOLQJ�DQG�IXUWKHU�DGHTXDWH�IXQFWLRQLQJ��$OO�RI�PXOWL�
URZ�VXWXUHV�DQ\ZD\�FDXVH�VWHQRVLV��)LQDOO\�PDNLQJ�D�VLQJOH�URZ�LQWHVWLQDO�
VXWXUH�UHTXLUHV�PXFK�OHVV�WLPH�WKDQ�LQ�D�PXOWL�URZ�VXWXUH�FDVH��&RQFOXVLRQ��
$QDO\]LQJ�WKH�PDWHULDOV�PRUH�ZLGH�XVLQJ�RI�VLQJOH�URZ�LQWHVWLQDO�VXWXUH�LQ�
VXUJHU\�SUDFWLFH�FDQ�EH�UHFRPPHQGHG��,W�FDQ�GH¿QLWHO\�EH�GRQH�EHFDXVH�RI�
LWV�DGYDQWDJHV�FRPSDULQJ�WR�PXOWL�URZ�VXWXUHV�

ɄɈɊɊȿɄɐɂə�ȼɇɍɌɊɂȻɊɘɒɇɈɃ�ȽɂɉȿɊɌȿɇɁɂɂ�ɍ�
ȻɈɅɖɇɕɏ�ɋ�ɈɋɌɊɈɃ�ɄɂɒȿɑɇɈɃ�ɇȿɉɊɈɏɈȾɂɆɈɋɌɖɘ
Ⱥ�ɋ��ɑɟɥɹɩɢɧ��Ƚ�Ȼ��Ɇɚɯɭɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɂ��ɏɪɢɩɭɧ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɩɨɫɜɹɳɟɧɧɵɟ�
ɢɧɬɟɧɫɢɜɧɨɦɭ� ɢɡɭɱɟɧɢɸ� ɩɪɨɛɥɟɦɵ� ɜɧɭɬɪɢɛɪɸɲɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�
�ȼȻȽ��ɭ�ɛɨɥɶɧɵɯ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɩɪɨɮɢɥɹ��ɚɤɬɭɚɥɶɧɨɫɬɶ�ɷɬɨɝɨ�ɜɨɩɪɨɫɚ��
ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɜ�ɭɪɝɟɧɬɧɨɣ�ɯɢɪɭɪɝɢɢ��ɧɟ�ɫɧɢɠɚɟɬɫɹ��ȼ�ɫɜɟɬɟ�ɞɨɤɚɡɚɧɧɵɯ�
ɧɟɝɚɬɢɜɧɵɯ� ɷɮɮɟɤɬɨɜ� ȼȻȽ�� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɨɰɟɧɤɚ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɢɯ� ɤɨɪɪɟɤɰɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɨɣ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɩɚɬɨɥɨɝɢɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɢɦɟɧɟɧɢɹ�
ɬɪɚɞɢɰɢɨɧɧɵɯ� ɫɩɨɫɨɛɨɜ� ɭɲɢɜɚɧɢɹ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɢ� ɜɚɪɢɚɧɬɨɜ��
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ� ɤɨɪɪɟɤɰɢɸ� ɜɧɭɬɪɢɛɪɸɲɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�
�ȼȻȽ���ɭ�ɛɨɥɶɧɵɯ�ɫ�ɨɫɬɪɨɣ�ɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɟɧɵ�����ɩɚɰɢɟɧɬɨɜ��ɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɩɨ�ɩɨɜɨɞɭ�ɨɫɬɪɨɣ�ɫɩɚɟɱɧɨɣ�ɬɨɧɤɨɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ��ɋɪɟɞɢ�
ɧɢɯ�ɦɭɠɱɢɧ�ɛɵɥɨ��������ɠɟɧɳɢɧ�±��������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɫɨɫɬɚɜɢɥ�
����������ɝɨɞɚ��Ʉɪɢɬɟɪɢɟɦ�ɜɤɥɸɱɟɧɢɹ�ɛɨɥɶɧɵɯ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɨ�
ɧɚɥɢɱɢɟ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ȼȻȽ�� ɩɨɞɬɜɟɪɠɞɟɧɧɨɣ� ɨɛɴɟɤɬɢɜɧɵɦɢ�
ɦɟɬɨɞɚɦɢ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɨɥɶɧɵɯ� ɩɨɫɬɭɩɢɥɢ� ɜ�
ɫɪɨɤɢ� ɛɨɥɟɟ� �� ɫɭɬ�� ɋɨɩɭɬɫɬɜɭɸɳɚɹ� ɩɚɬɨɥɨɝɢɹ� ɨɛɧɚɪɭɠɟɧɚ� ɜ� ������
ɫɥɭɱɚɟɜ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɨɩɟɪɢɪɨɜɚɧɵ� ɜ� ɷɤɫɬɪɟɧɧɨɦ� ɩɨɪɹɞɤɟ�� ɩɪɢ�
ɷɬɨɦ�ɜ�����ɫɥɭɱɚɟ�ɜɵɩɨɥɧɟɧɨ�ɪɚɫɫɟɱɟɧɢɟ�ɫɩɚɟɤ��ɜ�������±�ɪɟɡɟɤɰɢɹ�
ɬɨɧɤɨɣ� ɤɢɲɤɢ�� ɍ� ������ ɛɨɥɶɧɵɯ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ� ɨɫɭɳɟɫɬɜɥɹɥɢ�

ɧɚɡɨɢɧɬɟɫɬɢɧɚɥɶɧɭɸ� ɢɧɬɭɛɚɰɢɸ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɩɨɫɨɛɚ�
ɭɲɢɜɚɧɢɹ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� �ɩɨɫɥɨɣɧɨ� ɢɥɢ� ɞɟɤɨɦɩɪɟɫɫɢɜɧɨ�� ɜɫɟɯ�
ɩɚɰɢɟɧɬɨɜ�ɪɚɡɞɟɥɢɥɢ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɤɨɧɬɪɨɥɶɧɭɸ�ɢ�ɨɫɧɨɜɧɭɸ���ɉɨ�
ɨɫɧɨɜɧɵɦ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɩɚɪɚɦɟɬɪɚɦ�ɝɪɭɩɩɵ�ɧɟ�ɢɦɟɥɢ�ɞɨɫɬɨɜɟɪɧɵɯ�
ɪɚɡɥɢɱɢɣ�� ɋɩɟɰɢɚɥɶɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɢ� ɜ�
ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɞɨ�� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɚɯ��
ɩɨɦɢɦɨ�ɨɰɟɧɤɢ�ɢɧɬɟɫɬɢɧɚɥɶɧɨɣ�ɝɟɦɨɰɢɪɤɭɥɹɰɢɢ��ɛɵɥɢ�ɧɚɩɪɚɜɥɟɧɵ�
ɧɚ� ɦɨɧɢɬɨɪɢɧɝ� ɜɧɭɬɪɢɛɪɸɲɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȼȻȾ��� Ɋɟɡɭɥɶɬɚɬɵ��
ɗɮɮɟɤɬ�ɞɟɤɨɦɩɪɟɫɫɢɢ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɭ�ɛɨɥɶɧɵɯ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�
ɜɵɪɚɠɚɥɫɹ� ɜ� ɜɵɫɨɤɢɯ� ɬɟɦɩɚɯ� ɫɧɢɠɟɧɢɹ�ȼȻȾ� ɢ� ɨɛɪɚɬɧɨɝɨ� ɪɚɡɜɢɬɢɹ�
ɩɚɪɟɡɚ� ɤɢɲɟɱɧɢɤɚ�� Ȼɨɥɶɧɵɟ� ɷɬɨɣ� ɝɪɭɩɩɵ� �ɡɚ� ɢɫɤɥɸɱɟɧɢɟɦ� ɬɪɟɯ�
ɭɦɟɪɲɢɯ�ɜ�ɛɥɢɠɚɣɲɢɟ�ɱɚɫɵ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɛɵɥɢ�ɷɤɫɬɭɛɢɪɨɜɚɧɵ�ɜ�
ɬɟɱɟɧɢɟ�ɩɟɪɜɵɯ�ɫɭɬɨɤ��ɬɨɝɞɚ�ɤɚɤ�ɫɪɟɞɧɢɟ�ɫɪɨɤɢ�ɩɪɟɛɵɜɚɧɢɹ�ɧɚ�ɂȼɅ�
ɛɨɥɶɧɵɯ�ɝɪɭɩɩɵ�ɫɪɚɜɧɟɧɢɹ�ɫɨɫɬɚɜɢɥɢ���������ɫɭɬ��ɋɪɟɞɧɢɣ�ɭɪɨɜɟɧɶ�
ȼȻȾ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥ� ��������� ɦɦ� ɪɬ�ɫɬ�� ɜ� ��ɟ� ɫɭɬɤɢ�
ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɫɨ�ɫɧɢɠɟɧɢɟɦ�ɞɨ����������ɦɦ�ɪɬ�ɫɬ��ɤ���ɦ�ɫɭɬɤɚɦ��ȼ�
ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ȼȻȽ�ɧɟ�ɧɚɛɥɸɞɚɥɢ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɩɪɟɛɵɜɚɧɢɹ� ɛɨɥɶɧɵɯ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɪɟɚɧɢɦɚɰɢɢ� ɜ�
ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɜ� ɫɪɟɞɧɟɦ� ɫɨɫɬɚɜɢɥɚ��������� ɫɭɬ�� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ�±�
�������� ɫɭɬ�� Ɂɧɚɱɢɦɵɯ� ɪɚɡɥɢɱɢɣ� ɜ� ɤɨɥɢɱɟɫɬɜɟ� ɢ� ɯɚɪɚɤɬɟɪɟ� ɪɚɧɟɜɵɯ�
ɢ� ɜɧɭɬɪɢɛɪɸɲɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ�� ɜɦɟɫɬɟ� ɫ� ɬɟɦ�
ɱɚɫɬɨɬɚ� ɨɫɥɨɠɧɟɧɢɣ� ɷɤɫɬɪɚɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ� ɜ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɟ� ɛɵɥɚ� ɞɨɫɬɨɜɟɪɧɨ� ɧɢɠɟ�� ȼɵɜɨɞɵ�� Ɉɩɬɢɦɚɥɶɧɵɦ� ɫɩɨɫɨɛɨɦ�
ɡɚɜɟɪɲɟɧɢɹ�ɨɩɟɪɚɰɢɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɜɵɫɨɤɨɝɨ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɫɢɧɞɪɨɦɚ�
ɢɧɬɪɚɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɨɣ� ɤɢɲɟɱɧɨɣ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ��ɨɫɨɛɟɧɧɨ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɩɚɬɨɥɨɝɢɢ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɢ� ɞɵɯɚɧɢɹ�� ɹɜɥɹɟɬɫɹ� ɞɟɤɨɦɩɪɟɫɫɢɜɧɨɟ� ɭɲɢɜɚɧɢɟ�
ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�

&255(&7,21�2)�$%'20,1$/�+<3(57(16,21�3$7,(176�
:,7+�$&87(�,17(67,1$/�2%6758&7,21
$�6��&KHO\DSLQ��*�%��0DKXRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�,��.KULSXQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $OWKRXJK� PXOWLSOH� UHVHDUFKHV� GHYRWHG� WR� WKH� LQWHQVLYH�
VWXG\�RI�WKH�SUREOHP�RI�LQWUD�DEGRPLQDO�K\SHUWHQVLRQ��,$+��WKH�VXUJLFDO�
SDWLHQWV�� WRSLFDOLW\� RI� WKLV� TXHVWLRQ� LV� QRW� UHGXFHG�� SULPDULO\� LQ� XUJHQW�
VXUJHU\��,Q�OLJKW�RI�SURYHQ�QHJDWLYH�HIIHFWV�,$+��LW�VHHPV�DSSURSULDWH� WR�
DVVHVV�WKH�SRVVLELOLW\�RI�WKHLU�FRUUHFWLRQ�RI�WKH�SDWLHQWV�ZLWK�DFXWH�VXUJLFDO�
SDWKRORJ\��$LP��&RPSDULVRQ�RI�WUDGLWLRQDO�ZD\V�RI�VXWXULQJ�WKH�DEGRPLQDO�
FDYLW\�DQG�WKH�YDULDQWV�SURYLGLQJ�FRUUHFWLRQ�RI�DQ�LQWUDEHOO\�K\SHUWHQVLRQ�
�,$+��LQ�SDWLHQWV�ZLWK�DFXWH�LQWHVWLQDO�REVWUXFWLRQ��0DWHULDOV�DQG�PHWKRGV��
7KH� VWXG\� LQFOXGHG� ���� SDWLHQWV� RSHUDWHG� RQ� IRU� DFXWH� DGKHVLYH� VPDOO�
ERZHO�REVWUXFWLRQ��$PRQJ�WKHP�ZHUH�PDOHV�DQG��������ZRPHQ��������
7KH� DYHUDJH� DJH� ZDV� ���������� \HDUV�� 7KH� FULWHULRQ� IRU� LQFOXVLRQ� RI�
SDWLHQWV� LQ� WKH� VWXG\�ZDV� WKH� SUHVHQFH� DW� DGPLVVLRQ� ,$+�� FRQ¿UPHG�E\�
REMHFWLYH�PHWKRGV�RI�H[DPLQDWLRQ��0RVW�RI�WKH�SDWLHQWV�UHFHLYHG�D�SHULRG�
RI�PRUH�WKDQ���GD\V��&RQFRPLWDQW�SDWKRORJ\�ZDV�IRXQG�LQ�������RI�FDVHV��
$OO�SDWLHQWV�ZHUH�RSHUDWHG�RQ�DQ�HPHUJHQF\�EDVLV��ZKLOH�LQ�����RI�FDVHV�
SHUIRUPHG� DGKHVLROLVLV�� LQ� ������ ±� UHVHFWLRQ� RI� WKH� VPDOO� LQWHVWLQH�� ,Q�
������RI�SDWLHQWV�SHUIRUPHG�QD]RLQWHVWLQDO�LQWXEDWLRQ��'HSHQGLQJ�RQ�WKH�
PHWKRG�RI�VXWXULQJ�WKH�DEGRPLQDO�FDYLW\��WUDGLWLRQDO�RU�GHFRPSUHVVLYH��RI�
DOO�SDWLHQWV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��FRQWURO�DQG�EDVLF���)RU�WKH�PDLQ�
VWDWLVWLFDO�SDUDPHWHUV�RI�WKH�JURXS�KDG�QR�VLJQL¿FDQW�GLIIHUHQFHV��6SHFLDO�
FRPSRQHQWV� RI� GLDJQRVWLF� WDFWLFV� LQ� WKH� WZR� VWXG\� JURXSV� LQ� SUH�DQG�
SRVWRSHUDWLYH�SHULRG��LQ�DGGLWLRQ�WR�DVVHVVLQJ�LQWHVWLQDO�EORRG�FLUFXODWLRQ��
ZHUH�VHQW� WR�PRQLWRU� LQWUDDEGRPLQDO�SUHVVXUH� �,$3���5HVXOWV��7KH�HIIHFW�
RI�DEGRPLQDO�GHFRPSUHVVLRQ�LQ�SDWLHQWV�ZLWK�D�EDVLF�JURXS�ZDV�UHÀHFWHG�
LQ� KLJK� UDWHV� RI� GHFOLQH� RI� ,$3� DQG� UHYHUVH� WKH� GHYHORSPHQW� RI� SDUHVLV�
RI� WKH�LQWHVWLQH��3DWLHQWV� LQ�WKLV�JURXS��H[FHSW�IRU� WKUHH�ZKR�GLHG�ZLWKLQ�
KRXUV�DIWHU�VXUJHU\��ZHUH�H[WXEDWHG�ZLWKLQ�WKH�¿UVW�GD\��ZKLOH�WKH�DYHUDJH�
OHQJWK�RI�VWD\�IRU�YHQWLODWRU�SDWLHQWV�JURXS�FRQVLVWHG�RI���������GD\V��7KH�
DYHUDJH�OHYHO�RI�,$3�LQ�WKH�FRQWURO�JURXS�ZDV����������PP�+J�WKH�¿UVW�GD\�
DIWHU�VXUJHU\�WR�GHFUHDVH�WR����������PP�+J�WR�WKH�¿IWK�GD\��,Q�WKH�EDVLF�
JURXS�LQ�WKH�SRVWRSHUDWLYH�SHULRG��,$+�LV�QRW�REVHUYHG��/HQJWK�RI�VWD\�RI�
SDWLHQWV�LQ�EUDQFK�RI�UHDQLPDWLRQ�LQ�WKH�EDVLF�JURXS�KDV�DYHUDJHG���������
GD\V��LQ�FRQWURO�±���������GD\V��1R�VLJQL¿FDQW�GLIIHUHQFHV�LQ�WKH�QXPEHU�
DQG�QDWXUH�RI� WKH�ZRXQG�DQG� LQWUDDEGRPLQDO�FRPSOLFDWLRQV�ZHUH� IRXQG��
KRZHYHU�� WKH� IUHTXHQF\� RI� FRPSOLFDWLRQV� H[WUDDEGRPLQDO� ORFDOL]DWLRQ�
LQ� WKH� EDVLF� JURXS� ZDV� VLJQL¿FDQWO\� ORZHU�� &RQFOXVLRQ�� 7KH� EHVW� ZD\�
WR�FRPSOHWH� WKH�RSHUDWLRQ� LQ�D�KLJK� ULVN�RI� LQWUDDEGRPLQDO�K\SHUWHQVLRQ�
V\QGURPH� LQ� SDWLHQWV� ZLWK� DFXWH� LQWHVWLQDO� REVWUXFWLRQ�� HVSHFLDOO\� DW�
DYDLODELOLW\�RI�DQ�DFFRPSDQ\LQJ�SDWKRORJ\�RI�EORRG�FLUFXODWLRQ�DQG�EUHDWK��
LV�D�GHFRPSUHVVLYH�FORVXUH�RI�WKH�DEGRPLQDO�FDYLW\�
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ɆȺɅɈɂɇȼȺɁɂȼɇȺə�ɏɂɊɍɊȽɂə�ɉɊɂ�ɈɋɅɈɀɇȿɇɇɈɆ�
ɄɈɅɈɊȿɄɌȺɅɖɇɈɆ�ɊȺɄȿ
Ⱥ�ɏ��Ɇɧɨɹɧ��Ɋ�Ɋ��Ɇɭɞɚɪɢɫɨɜ��ȼ�Ⱥ��ɋɬɭɩɢɧ��ɋ�Ɋ��Ⱥɥɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɋ�Ɋ��Ɇɭɞɚɪɢɫɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɧɚɱɢɬɟɥɶɧɭɸ� ɱɚɫɬɶ� ɛɨɥɶɧɵɯ� ɤɨɥɨɪɟɤɬɚɥɶɧɵɦ� ɪɚɤɨɦ�
ɝɨɫɩɢɬɚɥɢɡɢɪɭɸɬ� ɜ� ɨɛɳɟɯɢɪɭɪɝɢɱɟɫɤɢɟ� ɫɬɚɰɢɨɧɚɪɵ�ɩɨ� ɷɤɫɬɪɟɧɧɵɦ�
ɩɨɤɚɡɚɧɢɹɦ�� ɗɬɨ� ɩɪɨɢɫɯɨɞɢɬ� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɡɞɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ�
ɡɚɩɭɳɟɧɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ�� Ʉ� ɩɨɧɹɬɢɸ� ©ɨɫɥɨɠɧɟɧɧɵɣ� ɪɚɤª� ɨɬɧɨɫɹɬ�
ɨɩɭɯɨɥɢ��ɨɫɥɨɠɧɟɧɧɵɟ�ɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ��ɜɨɫɩɚɥɢɬɟɥɶɧɵɦ�
ɩɪɨɰɟɫɫɨɦ�� ɩɟɪɮɨɪɚɰɢɟɣ� ɢ� ɤɪɨɜɨɬɟɱɟɧɢɟɦ�� ȼ� ȽɄȻ� ʋ� ��� ɢɦ��
Ɉ�Ɇ��Ɏɢɥɚɬɨɜɚ�ɜ�ɝɨɞ�ɩɨɫɬɭɩɚɟɬ�����ɛɨɥɶɧɵɯ�ɫ�ɈɄɇ��ɂɡ�ɧɢɯ����ɱɟɥɨɜɟɤ�
ɫ�ɨɩɭɯɨɥɟɜɨɣ�ɬɨɥɫɬɨɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼɨɡɦɨɠɧɨɫɬɢ� ɦɚɥɨɢɧɜɚɡɢɜɧɨɣ� ɯɢɪɭɪɝɢɢ� ɩɪɢ� ɨɫɥɨɠɧɟɧɧɨɦ�
ɤɨɥɨɪɟɤɬɚɥɶɧɨɦ� ɪɚɤɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɨɥɶɧɵɟ� �Q ���� ɫ�
ɤɨɥɨɪɟɤɬɚɥɶɧɵɦ� ɪɚɤɨɦ�� ɨɫɥɨɠɧɟɧɧɵɦ� ɱɚɫɬɢɱɧɨɣ� ɬɨɥɫɬɨɤɢɲɟɱɧɨɣ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ�ɢ�ɤɢɲɟɱɧɵɦ�ɤɪɨɜɨɬɟɱɟɧɢɟɦ�������ɫ�ɹɧɜɚɪɹ������ɝ��ɩɨ�
ɞɟɤɚɛɪɶ������ɝ��ɉɚɰɢɟɧɬɵ�ɨɩɟɪɢɪɨɜɚɧɵ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɦ�ɦɟɬɨɞɨɦ�
ɜ� ɨɬɫɪɨɱɟɧɧɨɦ� ɩɟɪɢɨɞɟ�� ɂɡ� ɧɢɯ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɋU�� ɫɢɝɦɨɜɢɞɧɨɣ�
ɤɢɲɤɢ� ��� ɦɭɠɱɢɧɵ�� ��� ɠɟɧɳɢɧ��� �� ɩɚɰɢɟɧɬ� ɫ� ɋU�� ɧɢɫɯɨɞɹɳɟɝɨ�
ɨɬɞɟɥɚ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� �ɠɟɧɳɢɧɚ��� �� ɩɚɰɢɟɧɬ� ɫ� ɋU�� ɜɨɫɯɨɞɹɳɟɝɨ�
ɨɬɞɟɥɚ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ��ɦɭɠɱɢɧɚ�����ɩɚɰɢɟɧɬ�ɫ�ɋU��ɪɟɤɬɨɫɢɝɦɨɢɞɧɨɝɨ�
ɨɬɞɟɥɚ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ��ɦɭɠɱɢɧɚ������ɩɚɰɢɟɧɬɨɜ�ɫ�ɋU��ɩɪɹɦɨɣ�ɤɢɲɤɢ�
���ɦɭɠɱɢɧ�����ɠɟɧɳɢɧ�����ɩɚɰɢɟɧɬɚ�ɫ�ɋU��ɩɟɱɟɧɨɱɧɨɝɨ�ɭɝɥɚ�ɬɨɥɫɬɨɣ�
ɤɢɲɤɢ� ��� ɦɭɠɱɢɧɚ�� �� ɠɟɧɳɢɧɚ��� �� ɩɚɰɢɟɧɬ� ɫ� ɋU�� ɫɟɥɟɡɟɧɨɱɧɨɝɨ�
ɭɝɥɚ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� �ɠɟɧɳɢɧɚ��� �� ɩɚɰɢɟɧɬɚ� ɫ� ɋU�� ɫɥɟɩɨɣ� ɤɢɲɤɢ�
��� ɦɭɠɱɢɧɚ�� �� ɠɟɧɳɢɧɚ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ�
ɫɨɫɬɚɜɢɥ���� ɝɨɞɚ� ���±�����ɀɟɧɳɢɧ�ɛɵɥɨ�����ɦɭɠɱɢɧ�±� ����ɋɪɟɞɧɹɹ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɫɨɫɬɚɜɢɥɚ����ɤɨɣɤɨ�ɞɧɹ����±�����
Ʌɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɪɟɡɟɤɰɢɣ� ɫɢɝɦɨɜɢɞɧɨɣ� ɤɢɲɤɢ� ɫ� ɧɚɥɨɠɟɧɢɟɦ�
ɚɧɚɫɬɨɦɨɡɚ� ɩɪɢ� ɩɨɦɨɳɢ� ɰɢɪɤɭɥɹɪɧɨɝɨ� ɫɲɢɜɚɸɳɟɝɨ� ɚɩɩɚɪɚɬɚ� ±� ����
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢ� ɚɫɫɢɫɬɢɪɨɜɚɧɧɚɹ� ɪɟɡɟɤɰɢɹ� ɫɢɝɦɨɜɢɞɧɨɣ� ɤɢɲɤɢ� ɫ�
ɧɚɥɨɠɟɧɢɟɦ�ɫɢɝɦɨ�ɫɢɝɦɨɚɧɚɫɬɨɦɨɡɚ�ɞɜɭɯɪɹɞɧɵɦɢ�ɚɬɪɚɜɦɚɬɢɱɟɫɤɢɦɢ�
ɲɜɚɦɢ�±���ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ�ɫɢɝɦɨɫɬɨɦɢɹ�±����ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɚɫɫɢɫɬɢɪɨɜɚɧɧɵɯ� ɛɪɸɲɧɨ�ɩɪɨɦɟɠɧɨɫɬɧɵɯ� ɷɤɫɬɢɪɩɚɰɢɣ�
ɩɪɹɦɨɣ� ɤɢɲɤɢ� ɫ� ɜɵɜɟɞɟɧɢɟɦ� ɨɞɧɨɫɬɜɨɥɶɧɨɣ� ɤɨɥɨɫɬɨɦɵ� ±���
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɩɟɪɟɞɧɢɯ�ɪɟɡɟɤɰɢɣ�ɩɪɹɦɨɣ�ɤɢɲɤɢ�ɫ�ɧɚɥɨɠɟɧɢɟɦ�
ɬɨɥɫɬɨɤɢɲɟɱɧɨɝɨ�ɚɧɚɫɬɨɦɨɡɚ�ɩɪɢ�ɩɨɦɨɳɢ�ɰɢɪɤɭɥɹɪɧɨɝɨ�ɫɲɢɜɚɸɳɟɝɨ�
ɚɩɩɚɪɚɬɚ�±����ɫ�ɜɵɜɟɞɟɧɢɟɦ�ɤɨɥɨɫɬɨɦɵ�±����ɫ�ɜɵɜɟɞɟɧɢɟɦ�ɢɥɟɨɫɬɨɦɵ�±�
��� � ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɥɟɜɨɫɬɨɪɨɧɧɹɹ� ɝɟɦɢɤɨɥɷɤɬɨɦɢɹ±���
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɩɪɚɜɨɫɬɨɪɨɧɧɢɯ� ɝɟɦɢɤɨɥɷɤɬɨɦɢɣ� ±� ���
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɚɹ�±����ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�
Ƚɚɪɬɦɚɧɚ� ±� ��� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɨɛɫɬɪɭɤɬɢɜɧɚɹ� ɥɟɜɨɫɬɨɪɨɧɧɹɹ�
ɝɟɦɢɤɨɥɷɤɬɨɦɢɹ� ɫ� ɪɟɡɟɤɰɢɟɣ� ɫɢɝɦɨɜɢɞɧɨɣ� ɤɢɲɤɢ� ɫ� ɨɞɧɨɫɬɜɨɥɶɧɨɣ�
ɤɨɥɨɫɬɨɦɨɣ�ɩɪɢ�ɨɩɭɯɨɥɢ�ɧɢɫɯɨɞɹɳɟɝɨ�ɨɬɞɟɥɚ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ�±����ȼ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɢɡ� ɩɪɨɥɟɱɟɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɭ� ɨɞɧɨɝɨ�
ɛɵɥɨ�ɨɫɥɨɠɧɟɧɢɟ�ɧɚ���ɟ�ɫɭɬɤɢ��ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ��ɩɟɪɢɬɨɧɢɬ��ɩɨɫɥɟ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɩɟɪɟɞɧɟɣ� ɪɟɡɟɤɰɢɢ�� ɉɪɨɢɡɜɟɞɟɧɚ� ɥɚɩɚɪɨɬɨɦɢɹ��
ɫɚɧɚɰɢɹ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɬɪɚɧɫɜɟɪɡɨɫɬɨɦɢɹ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ�
ɩɪɨɜɨɞɢɥɢ� ɞɪɟɧɢɪɨɜɚɧɢɟ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� Ⱦɪɟɧɚɠ� ɭɞɚɥɹɥɢ�
ɧɚ� ɫɥɟɞɭɸɳɢɟ� ɫɭɬɤɢ�� ɢ� ɛɨɥɶɧɵɟ� ɚɤɬɢɜɢɡɢɪɨɜɚɥɢɫɶ�� Ɉɩɟɪɚɰɢɹ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɩɨɞ�ɗɌɇ�ɫ�ɗɉȺ��ȼ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɭɠɟ�ɧɚ�
��ɢ� ɫɭɬɤɢ� ɛɨɥɶɧɵɟ� ɧɟ� ɧɭɠɞɚɥɢɫɶ� ɜ� ɧɚɪɤɨɬɢɱɟɫɤɨɦ� ɨɛɟɡɛɨɥɢɜɚɧɢɢ��
ȼɵɜɨɞɵ�� ɉɪɟɢɦɭɳɟɫɬɜɚ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�
ɫɨɫɬɨɹɬ� ɜ� ɜɵɩɨɥɧɟɧɢɢ� ɨɩɟɪɚɰɢɣ� ɜ� ɛɟɫɤɪɨɜɧɨɦ� ɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɨɥɟ� ɫ� ɨɬɥɢɱɧɨɣ� ɜɢɡɭɚɥɢɡɚɰɢɟɣ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɫɨɨɬɧɨɲɟɧɢɣ�
ɨɩɟɪɢɪɭɟɦɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ�� Ʉɚɤ� ɢ� ɩɪɢ� ɞɪɭɝɢɯ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ� ɛɨɥɶ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟ�� ɱɟɦ� ɩɪɢ� ɨɬɤɪɵɬɵɯ�
ɨɩɟɪɚɰɢɹɯ�� ɍ� ɛɨɥɶɲɢɧɫɬɜɚ� ɩɚɰɢɟɧɬɨɜ� ɮɭɧɤɰɢɹ� ɤɢɲɤɢ� ɩɨɥɧɨɫɬɶɸ�
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɧɚ� ��ɣ� ɞɟɧɶ� ɩɨɫɥɟ� ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�

0,1,0$//<�,19$6,9(�685*(5<�,1�&203/,&$7('�
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$�+��0QR\DQ��5�5��0XGDULVRY��9�$��6WXSLQ��6�5��$OLHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�5�5��0XGDULVRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��$�VLJQL¿FDQW�SRUWLRQ�RI�SDWLHQWV�ZLWK�FRORUHFWDO�FDQFHU�LQ�WKH�
JHQHUDO�VXUJLFDO�KRVSLWDOV�KRVSLWDOL]HG�IRU�HPHUJHQF\�LQGLFDWLRQV��7KLV�LV�
GXH�WR�ODWH�GLDJQRVLV�DQG�QHJOHFW�SURFHVV��2Q�WKH�FRQFHSW�RI�©FRPSOLFDWHG�
FDQFHUª�LQFOXGH�WXPRUV��FRPSOLFDWHG�LQWHVWLQDO�REVWUXFWLRQ��LQÀDPPDWLRQ��
SHUIRUDWLRQ�DQG�EOHHGLQJ��,Q�*.%�QXPEHU����QDPHG��2�0��)LODWRY�\HDU�

FRPHV� ���� SDWLHQWV� ZLWK� ,32V�� 2I� WKHVH�� ��� ZLWK� QHRSODVWLF� FRORQLF�
REVWUXFWLRQ�� $LP�� 7KH� SRVVLELOLW\� RI� PLQLPDOO\� LQYDVLYH� VXUJHU\� LQ�
FRPSOLFDWHG� FRORUHFWDO� FDQFHU��0DWHULDOV� DQG�PHWKRGV�� ��� SDWLHQWV�ZLWK�
FRORUHFWDO�FDQFHU�FRPSOLFDWHG�E\�SDUWLDO�ERZHO�REVWUXFWLRQ�DQG�LQWHVWLQDO�
EOHHGLQJ������IURP�-DQXDU\�������WR�'HFHPEHU�������3DWLHQWV�ZHUH�RSHUDWHG�
ODSDURVFRSLFDOO\�LQ�WKH�GHOD\HG�SHULRG�����SDWLHQWV�ZLWK�&U��VLJPRLG�FRORQ����
PHQ�����ZRPHQ�����SDWLHQW�ZLWK�&U��GHVFHQGLQJ�SDUW�RI�WKH�FRORQ����±�PDOH��
��±�IHPDOH�����SDWLHQW�ZLWK�&U��DVFHQGLQJ�SRUWLRQ�RI�WKH�FRORQ����±�PDQ��
��±�ZRPHQ�����SDWLHQW�ZLWK�&U��'HSDUWPHQW�UHFWRVLJPRLG�FRORQ����±�PDQ��
��±�ZRPHQ������SDWLHQWV�ZLWK�&U��UHFWXP����±�PHQ����±�ZRPHQ�����SDWLHQWV�
ZLWK�&U��KHSDWLF�DQJOH�RI�WKH�FRORQ����±�PDOH����±�IHPDOH�����SDWLHQW�ZLWK�&U��
VSOHQLF�DQJOH�RI�WKH�FRORQ����±�PDOH����±�IHPDOH�����SDWLHQWV�ZLWK�&U��FHFXP�
���PDOH�� �� ±� IHPDOH���5HVXOWV��0HDQ� DJH� RI� SDWLHQWV�ZDV� ��� \HDUV� ���±
��������ZRPHQ��PHQ�±�����$YHUDJH�OHQJWKV�RI�VWD\����EHG�GD\V����±�����
/DSDURVFRSLF�VLJPRLG�UHVHFWLRQ�ZLWK�DQDVWRPRVLV��XVLQJ�D�FLUFXODU�VWDSOHU�
± �����±�ODSDURVFRSLFDOO\�DVVLVWHG�UHVHFWLRQ�RI�WKH�VLJPRLG�FRORQ�ZLWK�WKH�
LPSRVLWLRQ�RI�VLJPD�VLJPRDQDVWRPR]D�GRXEOH�URZ�DWUDXPDWLF�VXWXUHV���±�
/DSDURVFRSLF�VLJPRLGRVWRP\���±�DVVLVWHG�ODSDURVFRSLF�DEGRPLQRSHULQHDO�
UHVHFWLRQ� RI� WKH� UHFWXP� ZLWK� D� VLQJOH�EDUUHO� FRORVWRP\� EUHHGLQJ� �� ��
± ODSDURVFRSLF� DQWHULRU� UHVHFWLRQ� RI� WKH� UHFWXP� ZLWK� WKH� LPSRVLWLRQ� RI
FRORQLF�DQDVWRPRVLV�XVLQJ�D�FLUFXODU�VWDSOHU����±�ZLWK�EUHHGLQJ�FRORVWRP\��
��±�ZLWK�EUHHGLQJ�LOHRVWRP\����±�ODSDURVFRSLF�OHIW�VLGHG�KHPLFROHFWRP\��
�� ±� ODSDURVFRSLF� ULJKW� KHPLFROHFWRP\�� �� ±� ODSDURVFRSLFDOO\� DVVLVWHG��
&RQFOXVLRQ��$GYDQWDJHV�RI�ODSDURVFRSLF�VXUJHU\�DUH�WR�SHUIRUP�RSHUDWLRQV�
LQ� D� EORRGOHVV� RSHUDWLYH�¿HOG�ZLWK� H[FHOOHQW� YLVXDOL]DWLRQ�RI� DQDWRPLFDO�
UHODWLRQV�RSHUDWHG�HQWLWLHV��$V�ZLWK�RWKHU�ODSDURVFRSLF�SURFHGXUHV��WKH�SDLQ�
LV�PXFK�OHVV�WKDQ�ZLWK�RSHQ�VXUJHU\��,Q�PRVW�SDWLHQWV��ERZHO�IXQFWLRQ�LV�
IXOO\�UHVWRUHG�RQ�WKH�VHFRQG�GD\�DIWHU�VXUJHU\�SURGXFHG�

ɋɈȼɊȿɆȿɇɇɕȿ�ȼɈɁɆɈɀɇɈɋɌɂ�ȾɂȺȽɇɈɋɌɂɄɂ�
ɈɋɌɊɈȽɈ�ȾȿɋɌɊɍɄɌɂȼɇɈȽɈ�ɉȺɇɄɊȿȺɌɂɌȺ
ɘ�ɋ��Ȼɟɥɨɛɨɪɨɞɨɜɚ��Ⱥ�Ⱥ��Ȼɟɥɨɛɨɪɨɞɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɋ��ȼɢɧɧɢɤ
Ʉɪɚɫɧɨɹɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɩɪɨɮ��
ȼ�Ɏ��ȼɨɣɧɨ�əɫɟɧɟɰɤɨɝɨ��Ʉɪɚɫɧɨɹɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɦɢɪɟ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɨɫɬɪɵɦ�
ɩɚɧɤɪɟɚɬɢɬɨɦ� ɜɨɡɪɨɫɥɚ� ɧɚ� ��±���� ɜ� ɫɜɹɡɢ� ɫ� ɪɨɫɬɨɦ� ɭɩɨɬɪɟɛɥɟɧɢɹ�
ɚɥɤɨɝɨɥɹ�ɢ�ɭɜɟɥɢɱɟɧɢɟɦ�ɱɢɫɥɚ�ɥɸɞɟɣ��ɫɬɪɚɞɚɸɳɢɯ�ɠɟɥɱɧɨɤɚɦɟɧɧɨɣ�
ɛɨɥɟɡɧɶɸ� ɢ� ɨɠɢɪɟɧɢɟɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɦɟɬɨɞɨɜ� ɥɭɱɟɜɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɩɪɢ�
ɨɫɬɪɨɦ� ɞɟɫɬɪɭɤɬɢɜɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ� �ɈȾɉ�� ɜ� ɭɫɥɨɜɢɹɯ� ɫɬɚɰɢɨɧɚɪɚ�
ɨɛɳɟɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɚɧɧɵɟ� ɨ� ���
ɛɨɥɶɧɵɯ� ɩɚɧɤɪɟɨɧɟɤɪɨɡɨɦ�� ɤɨɬɨɪɵɦ� ɜɵɩɨɥɧɹɥɢ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� �ɍɁɂ�� ɢ� ɦɭɥɶɬɢɫɩɢɪɚɥɶɧɭɸ�
ɤɨɦɩɶɸɬɟɪɧɭɸ� ɬɨɦɨɝɪɚɮɢɸ� �ɆɋɄɌ�� ɫ� ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ��
ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥ� ������� ɝɨɞɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ�
ɩɚɧɤɪɟɨɧɟɤɪɨɡɟ�ɩɨ�ɞɚɧɧɵɦ�ɍɁɂ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɭ���� ������������
ɛɨɥɶɧɵɯ� ɪɚɡɦɟɪɵ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɉɀ�� ɡɧɚɱɢɬɟɥɶɧɨ�
ɭɜɟɥɢɱɢɜɚɥɢɫɶ��ɉɨɱɬɢ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɤɨɧɬɭɪɵ�ɉɀ�ɛɵɥɢ�ɧɟɱɟɬɤɢɦɢ�
ɢ�ɧɟɪɨɜɧɵɦɢ��ɍ����������������ɛɨɥɶɧɵɯ��ɧɚɱɢɧɚɹ�ɫ��±��ɫɭɬ��ɩɨ�ɞɚɧɧɵɦ�
ɍɁɂ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɞɟɫɬɪɭɤɰɢɹ�ɉɀ�ɜ� ɜɢɞɟ� ɞɢɮɮɭɡɧɨ� ɧɟɨɞɧɨɪɨɞɧɨɣ�
ɝɢɩɨɷɯɨɝɟɧɧɨɣ� ɡɨɧɵ� ɫ� ɜɤɥɸɱɟɧɢɹɦɢ�� ɍɫɬɚɧɨɜɢɬɶ� ɝɪɚɧɢɰɵ� ɧɟɤɪɨɡɚ�
ɛɵɥɨ�ɫɥɨɠɧɨ�ɢɡ�ɡɚ�ɦɚɫɫɢɜɧɨɝɨ�ɢɧɮɢɥɶɬɪɚɬɚ�ɜ�ɜɟɪɯɧɟɦ�ɷɬɚɠɟ�ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ�� ɤɨɬɨɪɵɣ� ɢɦɟɥɫɹ� ɭ� ��� ������������ ɛɨɥɶɧɵɯ�� ɉɨ� ɧɚɲɢɦ�
ɞɚɧɧɵɦ��ɆɋɄɌ��ɜɵɩɨɥɧɟɧɧɚɹ�ɜ�ɩɟɪɜɵɟ���ɟ�ɫɭɬɨɤ�ɩɨɫɥɟ�ɩɨɫɬɭɩɥɟɧɢɹ��
ɦɚɥɨɢɧɮɨɪɦɚɬɢɜɧɚ� ɢɡ�ɡɚ� ɬɪɭɞɧɨɫɬɟɣ� ɜ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɟ� ɫ� ɨɬɟɱɧɵɦ�ɩɚɧɤɪɟɚɬɢɬɨɦ��Ɍɨɥɶɤɨ� ɫ��±�� ɫɭɬ�ɩɨɹɜɥɹɥɢɫɶ�
ɩɪɹɦɵɟ�ɢ�ɤɨɫɜɟɧɧɵɟ�ɄɌ�ɩɪɢɡɧɚɤɢ�ɈȾɉ��ɜɵɹɜɥɹɟɦɨɫɬɶ�ɤɨɬɨɪɵɯ�ɛɵɥɚ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɲɟ�� ɱɟɦ� ɩɪɢ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ�� ɍ� ɜɫɟɯ�
ɛɨɥɶɧɵɯ�ɩɪɢ�ɤɨɧɬɪɚɫɬɧɨɦ�ɭɫɢɥɟɧɢɢ�ɜɵɹɜɥɹɥɢɫɶ�ɭɱɚɫɬɤɢ�ɧɟɤɪɨɡɚ�ɨɬ�
��ɦɦ��ȼ�����������ɡɨɧɵ�ɧɟɤɪɨɡɚ�ɥɨɤɚɥɢɡɨɜɚɥɢɫɶ�ɜ�ɨɛɥɚɫɬɢ�ɝɨɥɨɜɤɢ�
ɢ� ɬɟɥɚ� ɉɀ�� ɍ� ��� ������������ ɛɨɥɶɧɵɯ� ɫ� ɈȾɉ� ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�
ɤɨɥɥɟɤɰɢɢ�ɠɢɞɤɨɫɬɢ��ɤɨɬɨɪɵɟ�ɭ�ɩɨɥɨɜɢɧɵ�ɩɚɰɢɟɧɬɨɜ�ɪɚɡɪɟɲɢɥɢɫɶ��ɭ���
������������ɛɨɥɶɧɵɯ�ɩɪɨɢɡɨɲɥɨ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɫɟɜɞɨɤɢɫɬ��ȼɵɜɨɞɵ��
ɂ�ɍɁɂ�� ɢ�ɆɋɄɌ�ɞɨɥɠɧɵ�ɜɯɨɞɢɬɶ� ɜ� ɫɨɜɪɟɦɟɧɧɵɣ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ�
ɚɥɝɨɪɢɬɦ� ɈȾɉ�� ɩɪɢ� ɷɬɨɦ� ɆɋɄɌ� ɛɨɥɟɟ� ɱɭɜɫɬɜɢɬɟɥɶɧɚ�� ɱɟɦ� ɍɁɂ�
�S �������� ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ɢ� ɬɨɱɧɨɫɬɶ� ɷɬɢɯ� ɦɟɬɨɞɨɜ� ɞɨɫɬɨɜɟɪɧɨ� ɧɟ�
ɨɬɥɢɱɚɟɬɫɹ�

02'(51�',$*1267,&�&$3$%,/,7,(6�2)�$&87(�
'(6758&7,9(�3$1&5($7,7,6
<X�6��%HORERURGRYD��$�$��%HORERURGRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��<�6��9LQQLN
9R\QR�<DVHQHWVN\�.UDVQR\DUVN�6WDWH�0HGLFDO�8QLYHUVLW\��.UDVQR\DUVN��
5XVVLD
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,QWURGXFWLRQ�� ,Q� WKH� ZRUOG� LQ� WKH� ODVW� ��� \HDUV�� WKH� LQFLGHQFH� RI� DFXWH�
SDQFUHDWLWLV� KDV� LQFUHDVHG� E\� ��±���� GXH� WR� WKH� LQFUHDVH� LQ� DOFRKRO�
FRQVXPSWLRQ� DQG� DQ� LQFUHDVH� LQ� WKH� QXPEHU� RI� SHRSOH� VXIIHULQJ� IURP�
JDOOVWRQH�GLVHDVH�DQG�REHVLW\��$LP��(YDOXDWH�WKH�GLDJQRVWLF�FDSDELOLWLHV�RI�
UDGLRJUDSKLF�GLDJQRVLV�LQ�DFXWH�GHVWUXFWLYH�SDQFUHDWLWLV��$'3��LQ�LQSDWLHQW�
JHQHUDO�VXUJLFDO�SUR¿OH��0DWHULDOV�DQG�PHWKRGV��'DWD�RQ����SDWLHQWV�ZLWK�
SDQFUHDWLF�QHFURVLV��ZKLFK�ZHUH�SHUIRUPHG�DW�DGPLVVLRQ�XOWUDVRQRJUDSK\�
�86*��DQG�PXOWLGHWHFWRU�FRPSXWHG�WRPRJUDSK\��&7��ZLWK�FRQWUDVW��7KH�
DYHUDJH� DJH� RI� WKH� SDWLHQWV� ZDV� ������� \HDUV�� 5HVXOWV�� ,Q� QHFURWL]LQJ�
SDQFUHDWLWLV�E\�XOWUDVRXQG�DW� DGPLVVLRQ� LQ���� ������������SDWLHQWV�ZLWK�
SDQFUHDWLF� GLPHQVLRQV� �59�� LQFUHDVHG� VLJQL¿FDQWO\�� ,Q� DOPRVW� DOO� FDVHV��
59�FRQWRXUV�ZHUH�IX]]\�DQG�URXJK��,Q����������������SDWLHQWV��UDQJLQJ�
IURP� �±�� GD\V�� DFFRUGLQJ� WR� WKH� 8�6�� GHWHUPLQHG� GHVWUXFWLRQ� RI� WKH�
SDQFUHDV�DV�D�GLIIXVHO\�K\SRHFKRLF�DUHD�ZLWK�LQKRPRJHQHRXV�LQFOXVLRQV��
6HW�ERXQGDULHV�QHFURVLV�ZDV�GLI¿FXOW�EHFDXVH�RI� WKH�PDVVLYH� LQ¿OWUDWLRQ�
LQ�WKH�XSSHU�DEGRPHQ��ZKLFK�KDG�LQ����������������SDWLHQWV��$FFRUGLQJ�
WR�RXU�GDWD�06&7�PDGH�LQ�WKH�¿UVW���GD\V�DIWHU�UHFHLSW�RI�XQLQIRUPDWLYH�
EHFDXVH� RI� WKH� GLI¿FXOWLHV� LQ� WKH� GLIIHUHQWLDO� GLDJQRVLV� ZLWK� HGHPDWRXV�
SDQFUHDWLWLV��2QO\� �±�� GD\V� WR� DSSHDU� GLUHFW� DQG� LQGLUHFW�&7� VLJQV�(,5�
GHWHFWDELOLW\�ZKLFK�ZDV� VLJQL¿FDQWO\�KLJKHU� WKDQ�ZLWK�XOWUDVRXQG�� ,Q� DOO�
SDWLHQWV�ZLWK�FRQWUDVW�HQKDQFHPHQW�UHYHDOHG�DUHDV�RI�QHFURVLV�RI���PP��,Q�
����������QHFURWLF�DUHD�ZHUH�ORFDWHG�LQ�WKH�UHJLRQ�RI�WKH�KHDG�DQG�ERG\�
RI�WKH�SDQFUHDV��,Q����������������SDWLHQWV�ZLWK�072�IRUPHG�FROOHFWLRQ�
RI�ÀXLG�WKDW�KDOI�RI�WKH�SDWLHQWV�UHVROYHV����������������SDWLHQWV�WKHUH�ZDV�
WKH�IRUPDWLRQ�RI�SVHXGRF\VWV��&RQFOXVLRQ��7KXV��ERWK�WKH�8�6��DQG�06&7�
VKRXOG�EH�LQFOXGHG�LQ�WKH�(,5�PRGHUQ�GLDJQRVWLF�DOJRULWKP��ZLWK�06&7�LV�
PRUH�VHQVLWLYH�WKDQ�XOWUDVRQRJUDSK\��S ��������VSHFL¿FLW\�DQG�DFFXUDF\�RI�
WKHVH�PHWKRGV�ZDV�QRW�VLJQL¿FDQWO\�GLIIHUHQW�

ȾɂȺȽɇɈɋɌɂɄȺ�ɂ�ɏɂɊɍɊȽɂɑȿɋɄȺə�ɌȺɄɌɂɄȺ�ɉɊɂ�
ɏɈɅȿȾɈɏɈɅɂɌɂȺɁȿ
Ⱥ�Ⱥ��Ȼɟɥɨɛɨɪɨɞɨɜ��ɘ�ɋ��Ȼɟɥɨɛɨɪɨɞɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɋ��ȼɢɧɧɢɤ
Ʉɪɚɫɧɨɹɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɩɪɨɮ��
ȼ�Ɏ��ȼɨɣɧɨ�əɫɟɧɟɰɤɨɝɨ��Ʉɪɚɫɧɨɹɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɨɥɟɞɨɯɨɥɢɬɢɚɡ� ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ� ɜ� ��±���� ɧɚɛɥɸɞɟɧɢɣ�
ɤɚɥɶɤɭɥɟɡɧɨɝɨ� ɯɨɥɟɰɢɫɬɢɬɚ�� Ⱦɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɩɪɨɞɨɥɠɚɸɬ�
ɨɛɫɭɠɞɚɬɶɫɹ� ɜɨɩɪɨɫɵ� ɨ� ɫɪɨɤɚɯ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ�ɠɟɥɱɧɵɯ�ɩɭɬɟɣ��ɨɛɴɟɦɟ�ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ�ɨɩɟɪɚɰɢɢ��
ɜɨɡɦɨɠɧɨɫɬɹɯ�ɩɪɢɦɟɧɟɧɢɹ�ɦɚɥɨɢɧɜɚɡɢɜɧɵɯ�ɫɩɨɫɨɛɨɜ�ɞɟɤɨɦɩɪɟɫɫɢɢ�
ɛɢɥɢɚɪɧɨɣ�ɫɢɫɬɟɦɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�
ɛɨɥɶɧɵɯ�ɫ�ɯɨɥɟɞɨɯɨɥɢɬɢɚɡɨɦ�ɩɪɢ�ɜɵɛɨɪɟ�ɞɜɭɯɷɬɚɩɧɨɣ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɬɚɤɬɢɤɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɵ�ɢɡɭɱɢɥɢ�ɞɚɧɧɵɟ�ɨ�����ɛɨɥɶɧɵɯ�
ɫ�ɠɟɥɱɧɨɤɚɦɟɧɧɨɣ�ɛɨɥɟɡɧɶɸ��ɀɄȻ���ɨɫɥɨɠɧɟɧɧɨɣ�ɯɨɥɟɞɨɯɨɥɢɬɢɚɡɨɦ�
�ɏɅ�� ɢ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɨɣ� �Ɇɀ��� ɍ� ���� ������������ ɛɨɥɶɧɵɯ�
ɫɪɨɤɢ� ɪɚɡɜɢɬɢɹ� Ɇɀ� ɫ� ɦɨɦɟɧɬɚ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɢɥɢ�
ɞɨ���ɫɭɬ��ɚ�ɭ����������������ɛɨɥɶɧɵɯ�±�ɫɜɵɲɟ���ɫɭɬ��Ɋɟɡɭɥɶɬɚɬɵ��ɇɚ�
��ɦ� ɷɬɚɩɟ� ɥɟɱɟɧɢɹ� ɭ� ���� ������������ ɢɡ� ���� ɛɨɥɶɧɵɯ� ɫ�ɀɄȻ� ɢ�ɏɅ�
ɜɵɩɨɥɧɟɧɚ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɚɹ� ɩɚɩɢɥɥɨɫɮɢɧɤɬɟɪɨɬɨɦɢɹ� �ɗɉɋɌ�� ɫ�
ɩɨɩɵɬɤɨɣ� ɷɤɫɬɪɚɤɰɢɢ� ɤɨɧɤɪɟɦɟɧɬɚ� ɢɡ� ɨɛɳɟɝɨ� ɠɟɥɱɧɨɝɨ� ɩɪɨɬɨɤɚ�
�Ɉɀɉ��� ɚ� ɭ� ��� ����������� ɢɡ� ���� ɛɨɥɶɧɵɯ� ±� ɞɨɩɨɥɧɢɬɟɥɶɧɨ�
ɭɫɬɚɧɨɜɥɟɧ� ɷɧɞɨɩɪɨɬɟɡ� �ɗɉ��� ɍ� ��� ɛɨɥɶɧɨɝɨ� ɗɉɋɌ� ɧɟ� ɜɵɩɨɥɧɟɧɨ�
ɩɨ� ɪɚɡɧɵɦ� ɩɪɢɱɢɧɚɦ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ��ɝɨ� ɷɬɚɩɚ� ɏɅ� ɫɨɯɪɚɧɹɥɫɹ� ɭ� ���
ɛɨɥɶɧɵɯ�� ɢɡ� ɧɢɯ� ɜ� ��� ɫɥɭɱɚɹɯ� ɛɵɥ� ɜɵɹɜɥɟɧ� ɨɫɬɪɵɣ� ɤɚɥɶɤɭɥɟɡɧɵɣ�
ɯɨɥɟɰɢɫɬɢɬ�� ɂɡ� ��� ɛɨɥɶɧɵɯ� ɭ� ��� ɗɉɋɌ� ɧɟ� ɛɵɥɨ� ɜɵɩɨɥɧɟɧɚ�� ɚ� ɭ�
��� ±� ɨɧɚ� ɧɟ� ɩɪɢɧɟɫɥɚ� ɷɮɮɟɤɬɚ�� ɍ� ��� ɛɨɥɶɧɵɯ�� ɭ� ɤɨɬɨɪɵɯ� ɗɉɋɌ� ɢ�
ɷɤɫɬɪɚɤɰɢɹ�ɤɨɧɤɪɟɦɟɧɬɚ�Ɉɀɉ�ɨɤɚɡɚɥɢɫɶ�ɷɮɮɟɤɬɢɜɧɵɦɢ��ɛɵɥ�ɨɫɬɪɵɣ�
ɤɚɥɶɤɭɥɟɡɧɵɣ�ɯɨɥɟɰɢɫɬɢɬ��ɢ�ɨɧɢ�ɧɭɠɞɚɥɢɫɶ�ɜ�ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɢ��ɏɗ���
��ɣ�ɷɬɚɩ�ɥɟɱɟɧɢɹ�ɛɵɥ�ɩɪɟɞɩɪɢɧɹɬ�ɭ�����ɛɨɥɶɧɵɯ�ɫ�ɀɄȻ��ɏɅ��ɂɡ�ɧɢɯ�
ɭ����ɱɟɥɨɜɟɤ�ɩɨɫɥɟ�ɩɟɪɟɧɟɫɟɧɧɨɣ�ɧɚ���ɦ�ɷɬɚɩɟ�ɭɫɩɟɲɧɨɣ�ɷɤɫɬɪɚɤɰɢɢ�
ɤɨɧɤɪɟɦɟɧɬɚ� ɜɵɩɨɥɧɟɧɚ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɹ�
�Ʌɏɗ��� ɭ� �� ±�ɏɗ�� ɚ� ɭ� ���ɛɨɥɶɧɵɯ�ɩɨɬɪɟɛɨɜɚɥɚɫɶ�ɤɨɪɪɟɤɰɢɹ�Ɇɀ�ɩɨ�
ɩɪɢɱɢɧɟ� ɫɨɯɪɚɧɹɸɳɟɝɨ� ɏɅ�� ɂɡ� ��� ɛɨɥɶɧɵɯ� ɫ� ɫɨɯɪɚɧɹɸɳɢɦɫɹ� ɏɅ�
ɭ� ��� ɜɵɩɨɥɧɟɧɚ� ɯɨɥɟɞɨɯɨɥɢɬɨɬɨɦɢɹ� �ɏɅɌ��� ɞɪɟɧɢɪɨɜɚɧɢɟ� Ɉɀɉ� ɢ�
ɏɗ��ɭ���±�ɜɵɩɨɥɧɟɧ�ɛɢɥɢɨɞɢɝɟɫɬɢɜɧɵɣ�ɚɧɚɫɬɨɦɨɡ��ȻȾȺ���ɭ���±�ȻȾȺ�
ɢ� ɏɗ�� ɚ� ɭ� ��� ɛɨɥɶɧɵɯ� ±� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɯɨɥɟɞɨɯɨɥɢɬɨɬɨɦɢɹ�
�ɅɏɅɌ���ɞɪɟɧɢɪɨɜɚɧɢɟ�Ɉɀɉ�ɢ�Ʌɏɗ��Ⱦɥɹ�ɭɬɨɱɧɟɧɢɹ�ɜɵɛɨɪɚ�ɬɚɤɬɢɤɢ�
ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ���ɝɨ�ɷɬɚɩɚ�ɤɨɪɪɟɤɰɢɢ�Ɇɀ�ɩɪɢ�ɀɄȻ��
ɏɅ�ɩɪɨɜɟɞɟɧɚ�ɫɥɭɱɚɣɧɚɹ�ɜɵɛɨɪɤɚ����ɧɚɛɥɸɞɟɧɢɣ�Ɇɀ�ɭ�ɛɨɥɶɧɵɯ�ɫ�
ɀɄȻ�� ɨɫɬɪɵɦ� ɤɚɥɶɤɭɥɟɡɧɵɦ� ɯɨɥɟɰɢɫɬɢɬɨɦ� ɢ� ɏɅ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɜɚɪɢɚɧɬɨɜ� ��ɝɨ� ɢ� ��ɝɨ� ɷɬɚɩɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɋɆɀ�
ɛɨɥɶɧɵɯ� ɪɚɡɞɟɥɢɥɢ� ɧɚ� �� ɝɪɭɩɩɵ�� Ɍɚɤɬɢɤɚ� ɞɜɭɯɷɬɚɩɧɨɣ� ɤɨɪɪɟɤɰɢɢ�
ɛɵɥɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɛɨɥɶɧɵɯ� ɜɫɟɯ� ��ɯ� ɝɪɭɩɩ�� ɇɚ� ��ɦ�
ɷɬɚɩɟ�ɭ�ɛɨɥɶɧɵɯ�ɜɫɟɯ�ɬɪɟɯ�ɝɪɭɩɩ�ɜɵɩɨɥɧɹɥɢ�ɗɉɋɌ�ɫ�ɦɟɯɚɧɢɱɟɫɤɨɣ�

ɥɢɬɨɷɤɫɬɪɚɤɰɢɟɣ�ɤɨɧɤɪɟɦɟɧɬɨɜ�ɫ�ɩɨɦɨɳɶɸ�ɤɨɪɡɢɧɤɢ�Ⱦɨɪɦɢɚ�ɫ�ɰɟɥɶɸ�
ɞɟɤɨɦɩɪɟɫɫɢɢ� ɢ� ɩɨɫɥɟɞɭɸɳɟɣ� ɫɚɧɚɰɢɢ� ɠɟɥɱɟɜɵɜɨɞɹɳɢɯ� ɩɭɬɟɣ�� ȼ�
��ɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɛɨɥɶɧɵɯ��ɭ�ɤɨɬɨɪɵɯ�ɗɉɋɌ�ɫ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�
ɦɟɯɚɧɢɱɟɫɤɨɣ� ɥɢɬɨɷɤɫɬɪɚɤɰɢɟɣ� ɤɨɧɤɪɟɦɟɧɬɨɜ� ɛɵɥɚ� ɷɮɮɟɤɬɢɜɧɚ��
ȼɨ� ��ɸ� ɜɨɲɥɢ� ��� ɛɨɥɶɧɵɯ�� ɭ� ɤɨɬɨɪɵɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ��ɝɨ� ɷɬɚɩɚ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɏɅ� ɧɟ� ɛɵɥ� ɥɢɤɜɢɞɢɪɨɜɚɧ�� ɢ� ɹɜɥɟɧɢɹ�Ɇɀ�
ɫɨɯɪɚɧɹɥɢɫɶ�� ɉɨɫɥɟɞɧɟɟ� ɛɵɥɨ� ɩɨɤɚɡɚɧɢɟɦ� ɤ� ɪɚɧɧɟɦɭ� ɜɵɩɨɥɧɟɧɢɸ�
��ɝɨ� ɷɬɚɩɚ� ɥɟɱɟɧɢɹ� ɜ� ɭɫɥɨɜɢɹɯ� ɨɛɳɟɝɨ� ɧɟɫɬɚɛɢɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�
ɛɨɥɶɧɵɯ��ȼ� ��ɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɛɨɥɶɧɵɯ�� ɭ� ɤɨɬɨɪɵɯ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
��ɝɨ� ɷɬɚɩɚ� ɥɟɱɟɧɢɹ�ɏɅ� ɧɟ� ɛɵɥ� ɥɢɤɜɢɞɢɪɨɜɚɧ�� ɗɬɢɦ� ɛɨɥɶɧɵɦ� ɛɵɥɨ�
ɜɵɩɨɥɧɟɧɨ�ɗɉ� ɜ�Ɉɀɉ�� ɱɬɨ� ɩɨɡɜɨɥɢɥɨ� ɤɭɩɢɪɨɜɚɬɶ� ɩɪɨɹɜɥɟɧɢɹ�Ɇɀ�
ɛɟɡ� ɥɢɤɜɢɞɚɰɢɢ� ɏɅ�� ��ɣ� ɷɬɚɩ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɜɵɩɨɥɧɟɧ�
ɜ� ɭɫɥɨɜɢɹɯ� ɫɬɚɛɢɥɶɧɨɝɨ� ɨɛɳɟɝɨ� ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɵɯ� ɷɬɨɣ� ɝɪɭɩɩɵ��
ɇɚ� ��ɦ� ɷɬɚɩɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɭ� ɛɨɥɶɧɵɯ� ɜɫɟɯ� ��ɯ� ɝɪɭɩɩ�
ɛɵɥɢ� ɩɪɢɦɟɧɟɧɵ� ɪɚɡɧɵɟ� ɫɩɨɫɨɛɵ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɤɨɪɪɟɤɰɢɢ��ɍ�ɜɫɟɯ����ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɜɵɩɨɥɧɟɧɚ�Ʌɏɗ��ɂɡ�ɜɫɟɯ����
ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɭ����ɛɨɥɶɧɵɯ�ɜɵɩɨɥɧɟɧɵ�ɏɗ��ɏɅɌ��ɞɪɟɧɢɪɨɜɚɧɢɟ�
Ɉɀɉ� ɩɨ� ɪɚɡɧɵɦ� ɦɟɬɨɞɢɤɚɦ� �ȼɢɲɧɟɜɫɤɨɝɨ�� ɏɨɥɫɬɟɞɚ±ɉɢɤɨɜɫɤɨɝɨ��
Ʉɟɪɚ��� ɚ� ɭ� �� ±� ɜɵɩɨɥɧɟɧɵ� ɏɗ�� ɏɅɌ�� ȻȾȺ�� ɍ� ɜɫɟɯ� ��� ɛɨɥɶɧɵɯ� ��ɣ�
ɝɪɭɩɩɵ� ɜɵɩɨɥɧɟɧɵ� Ʌɏɗ�� ɅɏɅɌ� ɢ� ɞɪɟɧɢɪɨɜɚɧɢɟ� Ɉɀɉ� ɩɨ� ɪɚɡɧɵɦ�
ɦɟɬɨɞɢɤɚɦ�� ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡ� ɞɚɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ�
ɫ� Ɇɀ�� ɨɛɭɫɥɨɜɥɟɧɧɵɦ� ɀɄȻ�� ɏɅ�� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɫɩɨɫɨɛɨɜ� �ɗɉɋɌ�ɢ�ɗɉ�� ɤɨɪɪɟɤɰɢɢ�
Ɇɀ� ɩɪɢ� ɜɵɛɨɪɟ� ɞɜɭɯɷɬɚɩɧɨɣ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɢ� ɩɨɡɜɨɥɹɟɬ� ɜ�
ɰɟɥɨɦ�ɭɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɢɯ�ɥɟɱɟɧɢɹ��ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɫɨɤɪɚɳɟɧɢɸ� ɫɪɨɤɨɜ� ɫɬɚɰɢɨɧɚɪɧɨɝɨ� ɥɟɱɟɧɢɹ� ɢ� ɪɚɧɧɟɦɭ� ɭɫɬɪɚɧɟɧɢɸ�
ɩɪɨɹɜɥɟɧɢɣ�Ɇɀ�

',$*126,6�$1'�685*,&$/�7$&7,&6�,1�
&+2/('2&+2/,7+,$6,6
$�$��%HORERURGRY��<X�6��%HORERURGRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��<�6��9LQQLN
9R\QR�<DVHQHWVN\�.UDVQR\DUVN�6WDWH�0HGLFDO�8QLYHUVLW\��.UDVQR\DUVN��
5XVVLD

,QWURGXFWLRQ��&KROHGRFKROLWKLDVLV�LV�IRXQG�LQ���±����RI�FDVHV�RI�FDOFXORXV�
FKROHF\VWLWLV��6WLOO�FRQWLQXH�WR�GLVFXVV�WKH�WLPLQJ�RI�VXUJLFDO�FRUUHFWLRQ�RI�
WKH�REVWUXFWLRQ�RI�WKH�ELOLDU\�WUDFW��WKH�DPRXQW�RI�WKH�SURSRVHG�WUDQVDFWLRQ��
WKH� DSSOLFDWLRQ� RI� PLQLPDOO\� LQYDVLYH� PHWKRGV� RI� GHFRPSUHVVLRQ� RI�
WKH� ELOLDU\� V\VWHP�� $LP�� (YDOXDWH� WKH� UHVXOWV� RI� WUHDWPHQW� RI� SDWLHQWV�
ZLWK� FKROHGRFKROLWKLDVLV� ZKHQ� FKRRVLQJ� D� WZR�VWDJH� VXUJLFDO� DSSURDFK��
0DWHULDOV�DQG�PHWKRGV��:H�H[DPLQHG�GDWD�RQ�����SDWLHQWV�ZLWK�JDOOVWRQH�
GLVHDVH� �*6'�� FRPSOLFDWHG� FKROHGRFKROLWKLDVLV� �&/�� DQG� REVWUXFWLYH�
MDXQGLFH� �0)��� ,Q� ���� ����������� SDWLHQWV� RI� EUHDVW� GHYHORSPHQW� WLPH�
VLQFH� WKH� GHYHORSPHQW� RI� WKH� GLVHDVH� DPRXQWHG� WR� �� GD\V�� DQG� LQ� ���
����������� RI� SDWLHQWV� ±�PRUH� WKDQ� �� GD\V�� 5HVXOWV��$W� WKH� �VW� VWDJH� RI�
WUHDWPHQW� LQ� ���� ������������ RI� ���� SDWLHQWV� ZLWK� FKROHOLWKLDVLV�� &/�
HQGRVFRSLF�SDSLOORVSKLQFWHURWRP\��(367��ZLWK�DWWHPSW�H[WUDFWLRQ�RI�WKH�
FDOFXOXV�RI�FRPPRQ�ELOH�GXFW��&%'���DQG���������������RI�����SDWLHQWV�±�
DGGLWLRQDOO\�LQVWDOOHG�HQGRSURVWKHVLV��(3���,Q����SDWLHQWV�(367�PLVVHG�IRU�
YDULRXV�UHDVRQV��$V�D�UHVXOW��WKH��VW�VWDJH�RI�WKH�&/�ZDV�PDLQWDLQHG�LQ����
SDWLHQWV��RI�ZKLFK����FDVHV�ZHUH�LGHQWL¿HG�DFXWH�FDOFXORXV�FKROHF\VWLWLV��
2I�WKH����SDWLHQWV�����(367�QRW�EHHQ�IXO¿OOHG��DQG�DW����±�LW�GLG�QRW�EULQJ�
HIIHFW�� ,Q����SDWLHQWV�ZLWK�(367�DQG� H[WUDFWLRQ�&%'�FDOFXOL� KDYH�EHHQ�
HIIHFWLYH�� WKHUH�ZDV� DQ� DFXWH� FDOFXORXV� FKROHF\VWLWLV�� DQG� WKH\�QHHGHG� D�
FKROHF\VWHFWRP\� �&(��� �QG� SKDVH� RI� WUHDWPHQW� ZDV� XQGHUWDNHQ� LQ� ����
SDWLHQWV� ZLWK� FKROHOLWKLDVLV�� &/�� 2I� WKHVH�� ��� DIWHU� XQGHUJRLQJ� WKH� �VW�
VWDJH� RI� WKH� VXFFHVVIXO� H[WUDFWLRQ� RI� FDOFXOL� XQGHUZHQW� ODSDURVFRSLF�
FKROHF\VWHFWRP\� �/&(��� LQ� �� ±� &(�� DQG� LQ� ��� SDWLHQWV� ±� DUH� UHTXLUHG�
GXH� WR� WKH� FRUUHFWLRQ� RI� EUHDVW�SUHVHUYLQJ� &/�� 2I� WKH� ��� SDWLHQWV� ZLWK�
SHUVLVWHQW�&/�SHUIRUPHG�LQ����FKROHGRFKROLWKRWRP\��&57���FRPPRQ�ELOH�
GXFW�GUDLQDJH�DQG�&K(��LQ���±�PDGHELOLRGLJHVWLYH�DQDVWRPRVLV��%'$��LQ�
�� ±�%'$� DQG�&(�� DQG� ��� SDWLHQWV� ±� ODSDURVFRSLF� FKROHGRFKROLWKRWRP\�
�/+/7���GUDLQDJH�&%'�DQG�/&(��7R�FODULI\�WKH�FKRLFH�RI�WDFWLFV�GHSHQGLQJ�
RQ�WKH�HI¿FLHQF\�RI�WKH�¿UVW�VWDJH�FRUUHFWLRQ�RI�0)V�LQ�&/��&/�FRQGXFWHG�
D� UDQGRP�VDPSOH�RI����REVHUYDWLRQV�RI�0)�SDWLHQWV�ZLWK� FKROHOLWKLDVLV��
DFXWH�FDOFXORXV�FKROHF\VWLWLV�DQG�&/��'HSHQGLQJ�RQ�WKH�HPERGLPHQW�WKH�
¿UVW�DQG�VHFRQG�VWDJHV�&6)�VXUJLFDO�SDWLHQWV�ZHUH�GLYLGHG�LQWR���JURXSV��
7DFWLFV�WZR�VWDJH�FRUUHFWLRQ�ZDV�XVHG�LQ�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�DOO�
��JURXSV��$W� WKH�¿UVW� VWDJH��SDWLHQWV� LQ�DOO� WKUHH�JURXSV�ZHUH�SHUIRUPHG�
ZLWK�PHFKDQLFDO�(367�OLWRHNVWUDNWVLH\�FRQFUHWLRQV�XVLQJ�'RUPLD�EDVNHWV�
IRU� WKH� SXUSRVH� RI� UHKDELOLWDWLRQ� DQG� VXEVHTXHQW� GHFRPSUHVVLRQ� RI�
ELOLDU\�WUDFW��,Q�*URXS���LQFOXGHG����SDWLHQWV�ZKR�(367�ZLWK�HQGRVFRSLF�
PHFKDQLFDO� OLWRHNVWUDNWVLH\� VWRQHV� ZDV� HIIHFWLYH�� 7KH� �QG� LQFOXGHG� ���
SDWLHQWV�ZKR�DV�D�UHVXOW�RI�WKH��VW�VWDJH�RI�VXUJLFDO�WUHDWPHQW�RI�+/�KDV�QRW�
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EHHQ�OLTXLGDWHG�DQG�0)�SKHQRPHQRQ�SHUVLVWHG��/DVW�ZDV�DQ�LQGLFDWLRQ�WR�
WKH�HDUO\�LPSOHPHQWDWLRQ�RI�WKH��QG�SKDVH�RI�WUHDWPHQW�LQ�D�JHQHUDO�VWDWH�RI�
XQVWDEOH�SDWLHQWV��7KLUG�JURXS�FRPSULVHG����SDWLHQWV�ZKR�DV�D�UHVXOW�RI�WKH�
�VW�VWDJH�RI�WKH�WUHDWPHQW�RI�+/�KDV�QRW�EHHQ�OLTXLGDWHG��7KHVH�SDWLHQWV�ZDV�
SHUIRUPHG� LQ�(3�&%'�� DOORZLQJ� DUUHVW�PDQLIHVWDWLRQV�RI� EUHDVW�ZLWKRXW�
OLTXLGDWLRQ�RI�&/���QG�VWDJH�VXUJLFDO�WUHDWPHQW�ZDV�FDUULHG�RXW�LQ�D�VWDEOH�
JHQHUDO� FRQGLWLRQ�RI�SDWLHQWV� LQ� WKLV�JURXS��$W� WKH��QG� VWDJH�RI� VXUJLFDO�
WUHDWPHQW�LQ�SDWLHQWV�RI�DOO���JURXSV�ZHUH�XVHG�GLIIHUHQW�ZD\V�RI�IXUWKHU�
VXUJLFDO�FRUUHFWLRQ��$OO����SDWLHQWV�LQ�*URXS���SHUIRUPHG�/&(��2I�DOO����
SDWLHQWV�LQ�JURXS���LQ����SDWLHQWV�IXO¿OOHG�WKH�&(��&57��WUHHQLQJ�&%'�E\�
GLIIHUHQW� WHFKQLTXHV� �9LVKQHYVN\��+DOVWHDG±3LNRYVN\��.HUD��� DQG� DW� �� ±�
+(�PDGH��&57��%'$��$OO����SDWLHQWV�LQ�*URXS���PDGH�/&(��DQG�GUDLQDJH�
/+/7� &%'� E\� GLIIHUHQW� WHFKQLTXHV�� &RQFOXVLRQ�� 7KH� DQDO\VLV� RI� GDWD�
UHVXOWV�LQ�SDWLHQWV�ZLWK�0)�FDXVHG�E\�FKROHOLWKLDVLV��&/�VKRZHG�WKDW�WKH�
DGGLWLRQDO�XVH�RI�HQGRVFRSLF�PHWKRGV��(367�DQG�)/��FRUUHFWLRQ�0)�ZKHQ�
FKRRVLQJ� D� WZR�VWDJH� VXUJLFDO� DSSURDFK� DOORZV� WR� LPSURYH� WKH� RYHUDOO�
UHVXOWV� RI� WKHLU� FRPSOH[� WUHDWPHQW�KHOSV� UHGXFH� WKH� WLPH�RI� D� VWDWLRQDU\�
WUHDWPHQW�DQG�HOLPLQDWH�WKH�PDQLIHVWDWLRQV�RI�HDUO\�0)�

ȺɅȽɈɊɂɌɆ�Ʌȿɑȿɇɂə�ȻɈɅɖɇɕɏ�ɐɂɊɊɈɁɈɆ�ɉȿɑȿɇɂ��
ɈɋɅɈɀɇȿɇɇɕɆ�ɄɊɈȼɈɌȿɑȿɇɂȿɆ�ɂɁ�ȼȺɊɂɄɈɁɇɈ�
ɊȺɋɒɂɊȿɇɇɕɏ�ȼȿɇ�ɉɂɓȿȼɈȾȺ
ɂ�ɂ��Ʉɨɡɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ȼ��Ʉɨɥɟɫɧɢɤ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʌɟɱɟɧɢɟ� ɛɨɥɶɧɵɯ� ɰɢɪɪɨɡɨɦ� ɩɟɱɟɧɢ� �ɐɉ�� ɫ� ɫɢɧɞɪɨɦɨɦ�
ɩɨɪɬɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� �ɉȽ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɫɚɦɵɯ� ɫɥɨɠɧɵɯ�
ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɣ� ɝɟɩɚɬɨɥɨɝɢɢ�� ɇɚɢɛɨɥɟɟ� ɬɹɠɟɥɵɦ� ɢ� ɬɪɭɞɧɨ�
ɩɪɨɝɧɨɡɢɪɭɟɦɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɡɚɛɨɥɟɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɤɪɨɜɨɬɟɱɟɧɢɟ�
ɢɡ� ɜɚɪɢɤɨɡɧɨ�ɪɚɫɲɢɪɟɧɧɵɯ� ɜɟɧ� ɩɢɳɟɜɨɞɚ� ɢ� ɠɟɥɭɞɤɚ� �ȼɊȼɉɀ���
ɥɟɬɚɥɶɧɨɫɬɶ�ɩɪɢ� ɤɨɬɨɪɨɦ�ɞɨɫɬɢɝɚɟɬ� ��±����� ɪɟɰɢɞɢɜ� ɤɪɨɜɨɬɟɱɟɧɢɹ�
ɨɬɦɟɱɚɸɬ�ɭ���±����ɛɨɥɶɧɵɯ��ɏɢɪɭɪɝɢɱɟɫɤɢɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɭ�ɬɚɤɢɯ�
ɩɚɰɢɟɧɬɨɜ� ɧɚ� ɜɵɫɨɬɟ�� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɫɨɩɪɹɠɟɧɵ� ɫ� ɜɵɫɨɤɢɦ� ɪɢɫɤɨɦ�
ɥɟɬɚɥɶɧɨɝɨ�ɢɫɯɨɞɚ��ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɚ�ɱɚɫɬɨɬɚ�ɥɟɬɚɥɶɧɨɫɬɢ�ɩɪɢ�ɩɟɪɜɨɦ�
ɷɩɢɡɨɞɟ� ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ�
ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɤɪɨɜɨɬɟɱɟɧɢɟɦ�ɢɡ�ɜɚɪɢɤɨɡɧɨ�ɪɚɫɲɢɪɟɧɧɵɯ�ɜɟɧ�
ɩɢɳɟɜɨɞɚ�� ɩɪɢɞɟɪɠɢɜɚɹɫɶ� ɚɥɝɨɪɢɬɦɚ� ɩɟɪɜɨɣ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ�
ɩɨɦɨɳɢ� ɜ� ɫɬɚɰɢɨɧɚɪɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɨɫɧɨɜɭ� ɪɚɛɨɬɵ�
ɩɨɥɨɠɟɧ� ɚɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɫɥɨɠɧɟɧɢɹɦɢ�
ɩɨɪɬɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�� ɪɚɡɜɢɜɲɟɣɫɹ� ɜɫɥɟɞɫɬɜɢɟ� ɰɢɪɪɨɡɚ� ɩɟɱɟɧɢ��
ȼ� ɩɟɪɢɨɞ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �����±����� ɝɝ��� ɛɵɥɚ� ɨɤɚɡɚɧɚ� ɩɨɦɨɳɶ� ���
ɩɚɰɢɟɧɬɚɦ��ɩɨɫɬɭɩɢɜɲɢɦ�ɜ�ɷɤɫɬɪɟɧɧɨɦ�ɩɨɪɹɞɤɟ�ɜ���ɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɟ�
ɨɬɞɟɥɟɧɢɟ� ɤɥɢɧɢɤɢ� ɩɪɨɩɟɞɟɜɬɢɱɟɫɤɨɣ� ɯɢɪɭɪɝɢɢ� ɤɥɢɧɢɤ� ɋɚɦȽɆɍ�
ɩɨ� ɩɨɜɨɞɭ� ɨɫɬɪɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɢɡ� ȼɊȼ� ɩɢɳɟɜɨɞɚ� ɢ� ɠɟɥɭɞɤɚ��
ɪɚɡɜɢɜɲɢɯɫɹ� ɧɚ� ɮɨɧɟ� ɩɨɪɬɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɩɨɪɬɚɥɶɧɨɝɨ� ɝɟɧɟɡɚ��
ȼ� ɩɥɚɧɟ� ɨɤɚɡɚɧɢɹ� ɷɤɫɬɪɟɧɧɨɣ� ɩɨɦɨɳɢ�ɦɵ� ɩɪɢɞɟɪɠɢɜɚɥɢɫɶ� ɱɟɬɤɨɝɨ�
ɩɨɪɹɞɤɚ� ɞɟɣɫɬɜɢɣ� ɧɚɩɪɚɜɥɟɧɧɨɝɨ� ɧɚ� ɫɬɚɛɢɥɢɡɚɰɢɸ� ɝɟɦɨɞɢɧɚɦɢɤɢ�
ɢ� ɝɟɦɨɫɬɚɡɚ�� Ɉɛɳɟɩɪɢɧɹɬɚɹ� ɬɚɤɬɢɤɚ� ɩɪɢ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɹɯ� ɞɨɩɨɥɧɹɥɚɫɶ� ɦɟɪɨɩɪɢɹɬɢɹɦɢ�� ɭɱɢɬɵɜɚɸɳɢɦɢ�
ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ɞɚɧɧɨɝɨ� ɜɢɞɚ� ɤɪɨɜɨɬɟɱɟɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡ� ���
ɩɚɰɢɟɧɬɨɜ��ɩɨɫɬɭɩɢɜɲɢɯ�ɜ�ɤɥɢɧɢɤɭ�����ɭɞɚɥɨɫɶ�ɜɵɩɨɥɧɢɬɶ�ɫɬɨɣɤɢɣ�
ɝɟɦɨɫɬɚɡ� ɢ� ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ȼ�
ɞɚɥɶɧɟɣɲɟɦ� ɬɪɨɢɦ� ɩɪɨɜɟɞɟɧɨ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɟ� ɥɢɝɢɪɨɜɚɧɢɟ�
ɪɚɫɲɢɪɟɧɧɵɯ� ɜɟɧ� ɩɢɳɟɜɨɞɚ�� ��� ɜɵɩɨɥɧɟɧɵ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ�
ɩɨɪɬɨɫɢɫɬɟɦɧɨɝɨ� ɲɭɧɬɢɪɨɜɚɧɢɹ�� ɑɟɬɜɟɪɨ� ɩɚɰɢɟɧɬɨɜ� ɭɦɟɪɥɢ� ɧɚ�
ɮɨɧɟ� ɧɚɪɚɫɬɚɸɳɟɣ� ɩɟɱɟɧɨɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɇɚ� ɩɪɢɦɟɪɟ� ɷɬɢɯ�
ɫɥɭɱɚɟɜ� ɛɵɥɚ� ɜɵɪɚɛɨɬɚɧɚ� ɫɬɪɨɝɚɹ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɞɟɣɫɬɜɢɣ�
ɜɪɚɱɚ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɨɫɬɪɵɯ�ɤɪɨɜɨɬɟɱɟɧɢɣ�ɢɡ�ȼɊȼ�ɩɢɳɟɜɨɞɚ�ɢ�ɠɟɥɭɞɤɚ��
ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡɢɪɭɹ� ɞɚɧɧɵɟ�� ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɯɨɞɟ� ɧɚɲɟɣ� ɪɚɛɨɬɵ��
ɦɨɠɧɨ� ɭɬɜɟɪɠɞɚɬɶ�� ɱɬɨ�� ɟɫɥɢ� ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ� ɩɪɟɞɥɨɠɟɧɧɨɝɨ� ɧɚɦɢ�
ɚɥɝɨɪɢɬɦɚ�ɞɟɣɫɬɜɢɣ�ɩɪɢ�ɤɪɨɜɨɬɟɱɟɧɢɢ�ɢɡ�ȼɊȼɉ�ɩɨɪɬɚɥɶɧɨɝɨ�ɝɟɧɟɡɚ��
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɨɤɚɡɵɜɚɟɦɨɣ�ɬɟɪɚɩɢɢ�ɦɨɠɧɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɫɢɬɶ��
ɗɬɨ��ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɩɨɡɜɨɥɹɟɬ�ɩɨɞɝɨɬɨɜɢɬɶ�ɩɚɰɢɟɧɬɚ�ɤ�ɨɩɟɪɚɬɢɜɧɨɦɭ�
ɥɟɱɟɧɢɸ� ɫ� ɦɟɧɶɲɢɦ� ɪɢɫɤɨɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ��
Ⱦɚɧɧɵɣ� ɚɥɝɨɪɢɬɦ� ɦɨɠɟɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧ� ɯɢɪɭɪɝɢɱɟɫɤɢɦ�
ɨɬɞɟɥɟɧɢɹɦ��ɨɤɚɡɵɜɚɸɳɢɦ�ɷɤɫɬɪɟɧɧɭɸ�ɯɢɪɭɪɝɢɱɟɫɤɭɸ�ɩɨɦɨɳɶ�
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,QWURGXFWLRQ�� 7UHDWPHQW� RI� SDWLHQWV� ZLWK� OLYHU� FLUUKRVLV� ZLWK� SRUWDO�
K\SHUWHQVLRQ�LV�RQH�RI�WKH�PRVW�GLI¿FXOW�SUREOHPV�RI�PRGHUQ�KHSDWRORJ\��
%OHHGLQJ�IURP�HVRSKDJHDO�DQG�JDVWULF�YDULFHV�LV�WKH�KHDYLHVW�DQG�WKH�PRVW�
GLI¿FXOW�IRU�SUHGLFDWLRQ�FRPSOLFDWLRQ�RI�WKLV�GLVHDVH��7KH�OHWKDOLW\�DW�WKLV�
FRQGLWLRQ�UHDFKHV���±�����WKH�UHFXUUHQFH�RI�EOHHGLQJ�LV�QRWHG�DW���±����
RI�SDWLHQWV��7KHUH�LV�WKH�KLJK�ULVN�RI�OHWKDOLW\�RI�WKHVH�SDWLHQWV�LI�WKH�VXUJHU\�
LV�SHUIRUPHG�GXULQJ�WKH�VWURQJHVW�EOHHGLQJ��0RVW�IUHTXHQWO\�SDWLHQWV�GLH�DW�
WKH�¿UVW�HSLVRGH�RI�EOHHGLQJ��$LP��7R�LPSURYH�WKH�UHVXOWV�RI�WUHDWPHQW�RI�
SDWLHQWV�ZLWK�EOHHGLQJ�IURP�HVRSKDJHDO�DQG�JDVWULF�YDULFHV��DGKHULQJ�WR�DQ�
DOJRULWKP�RI�WKH�¿UVW�TXDOL¿HG�DLG�XVHG�LQ�D�KRVSLWDO��0DWHULDOV�DQG�PHWKRGV�
7KH� EDVLV� RI� WKLV� UHVHDUFK� ZRUN� LV� DQDO\VLV� RI� WKH� UHVXOWV� RI� WUHDWPHQW�
RI� SDWLHQWV� ZLWK� SRUWDO� K\SHUWHQVLRQ� FRPSOLFDWLRQV�� 'XULQJ� UHVHDUFK�
SHULRG� �����±������ WKH� KHOS� ZDV� SURYLGHG� WR� ��� HPHUJHQF\� GHOLYHUHG�
SDWLHQWV� KRVSLWDOL]HG� WR� WKH� ¿UVW� VXUJLFDO� GHSDUWPHQW� RI�*HQHUDO� VXUJHU\�
RI�6DP608�FOLQLFV��$OO�WKLV�SDWLHQWV�KDG�DFXWH�EOHHGLQJ�IURP�HVRSKDJHDO�
DQG�JDVWULF�YDULFHV�GHYHORSHG�DORQJ�ZLWK�SRUWDO�K\SHUWHQVLRQ�RI�KHSDWLF�
JHQHVLV��$V�WKH�HPHUJHQF\�KHOS�ZH�IROORZHG�DFFXUDWH�RSHUDWLRQV�SURFHGXUH�
GLUHFWHG�RQ� VWDELOL]DWLRQ�RI�KHPRG\QDPLF� DQG�KHPRVWDVLV��7KH� VWDQGDUG�
WDFWLFV� XVHG� IRU� JDVWURLQWHVWLQDO� EOHHGLQJ� ZDV� VXSSOHPHQWHG� E\� DFWLRQV�
ZKLFK�FRQVLGHUHG�WKH�VSHFL¿FLW\�RI�WKLV�W\SH�RI�EOHHGLQJ��5HVXOWV��5HVLVWDQW�
KHPRVWDVLV� DQG� KHPRG\QDPLF� GLVRUGHUV� FRPSHQVDWLRQ� ZHUH� SHUIRUPHG�
WR����SDWLHQWV� IURP����SDWLHQWV�DUULYHG� WR� WKH�FOLQLF��)XUWKHU�HQGRVFRSLF�
OLJDWLRQ� RI� HVRSKDJHDO� YDULFHV�ZDV� H[HFXWHG� WR� �� SDWLHQWV�� DQG� GLIIHUHQW�
W\SHV�RI�SRUWRV\VWHPLF�VKXQW�ZHUH�H[HFXWHG�WR����SDWLHQWV��)RXU�SDWLHQWV�
GLHG� EHFDXVH� RI� WKH� ULVLQJ� KHSDWLF� LQVXI¿FLHQF\��8VLQJ� WKH� H[DPSOHV� RI�
WKHVH�SDWLHQWV�ZH�ZRUNHG�RXW�WKH�VWULFW�VHTXHQFH�RI�GRFWRU¶V�DFWLRQV�ZKLFK�
KH� KDV� WR� IROORZ�ZKLOH� WUHDWLQJ� DQ� DFXWH� EOHHGLQJ� IURP� HVRSKDJHDO� DQG�
JDVWULF�YDULFHV��&RQFOXVLRQ��$QDO\]LQJ�WKH�SURSRVHG�GDWD��LW�LV�SRVVLEOH�WR�
FODLP��WKDW�LI�RQH�IROORZV�WKH�DOJRULWKP�RI�DFWLRQV�GXULQJ�HVRSKDJHDO�DQG�
JDVWULF�YDULFHV�EOHHGLQJ�RI�SRUWDO�JHQHVLV�GHYHORSHG�E\�XV��WKH�HI¿FLHQF\�
RI� WKHUDS\� LQFUHDVHV� FRQVLGHUDEO\�� ,W� DOORZV� SUHSDULQJ� WKH� SDWLHQW� IRU�
VXUJHU\� WUHDWPHQW� ZLWK� WKH� VPDOOHU� ULVN� RI� SRVWRSHUDWLYH� FRPSOLFDWLRQV��
7KLV�DOJRULWKP�FDQ�EH� UHFRPPHQGHG�IRU�VXUJLFDO�GHSDUWPHQWV�SURYLGLQJ�
HPHUJHQF\�VXUJLFDO�KHOS�

ɗɇȾɈɏɂɊɍɊȽɂɑȿɋɄɂȿ�ɌȿɏɇɈɅɈȽɂɂ�ȼ�ɈɉȿɊȺɌɂȼɇɈɆ�
Ʌȿɑȿɇɂɂ�ɊȺɄȺ�ɀȿɅɍȾɄȺ�ɂ�ȽȺɋɌɊɈɂɇɌȿɋɌɂɇȺɅɖɇɕɏ�
ɋɌɊɈɆȺɅɖɇɕɏ�ɈɉɍɏɈɅȿɃ��ɇȺȻɅɘȾȿɇɂə��ȺɇȺɅɂɁ��
ɉȿɊɋɉȿɄɌɂȼɕ
ɗ�Ɋ��Ɍɢɦɛɚɤɨɜ��Ɂ�ɋ��ɂɛɪɚɝɢɦɨɜ��ȿ�ɘ��ɑɟɪɧɵɲɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ⱥ��Ƚɚɥɥɹɦɨɜ
Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɤ� ɠɟɥɭɞɤɚ� ɡɚɧɢɦɚɟɬ� ɜ� ɦɢɪɟ� ��ɟ� ɦɟɫɬɨ� ɫɪɟɞɢ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ�� ɗɬɨ� ɡɚɛɨɥɟɜɚɧɢɟ� ɢɦɟɟɬ� ɜɵɫɨɤɢɣ�
ɩɨɤɚɡɚɬɟɥɶ� ɫɦɟɪɬɧɨɫɬɢ�� ɱɬɨ� ɞɟɥɚɟɬ� ɟɝɨ� ɜɬɨɪɵɦ� ɜ� ɫɬɪɭɤɬɭɪɟ�
ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɩɨɫɥɟ� ɪɚɤɚ� ɥɟɝɤɢɯ�� Ʉ� ɧɚɫɬɨɹɳɟɦɭ�
ɜɪɟɦɟɧɢ� ɜ� ɦɢɪɟ� ɧɚɤɨɩɥɟɧ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɨɩɵɬ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɨɩɟɪɚɰɢɣ� ɩɪɢ� ɪɚɤɟ� ɠɟɥɭɞɤɚ� ɢ� ɝɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɶɧɵɯ� ɫɬɪɨɦɚɥɶɧɵɯ�
ɨɩɭɯɨɥɟɣ� �ȽɂɋɈ��� ɋɨɜɪɟɦɟɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ�
ɩɨɡɜɨɥɹɸɬ�ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ�ɯɢɪɭɪɝɢɱɟɫɤɭɸ�ɬɪɚɜɦɭ��ɭɥɭɱɲɢɬɶ�ɢɫɯɨɞɵ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɢ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɛɨɥɶɧɨɝɨ��
ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɨɜɵɲɚɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɢ�ɜɵɠɢɜɚɟɦɨɫɬɶ�ɛɨɥɶɧɵɯ�ɫ�
ɪɚɤɨɦ�ɠɟɥɭɞɤɚ�ɢ�ɝɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɶɧɵɦɢ�ɫɬɪɨɦɚɥɶɧɵɦɢ�ɨɩɭɯɨɥɹɦɢ�
ɩɭɬɟɦ� ɩɪɢɦɟɧɟɧɢɹ� ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� &� ����� ɝ�� ɩɨ� ɧɨɹɛɪɶ� ����� ɝ�� ɨɩɟɪɢɪɨɜɚɧɵ� ��� ɛɨɥɶɧɵɯ� ɫ�
ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɦɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɠɟɥɭɞɤɚ�� ɂɡ�
ɧɢɯ� ��� ��������ɦɭɠɱɢɧɵ�ɢ� ��� ��������ɠɟɧɳɢɧɵ��ȼɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ�
ɤɨɥɟɛɚɥɫɹ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� Ɉɛɴɟɦ� ɩɨɪɚɠɟɧɢɹ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɞɚɧɧɵɯ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɍɁɂ���
ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� �ɄɌ���Ɉɰɟɧɤɚ�ɩɨɪɚɠɟɧɢɹ�ɠɟɥɭɞɤɚ� ɬɚɤɠɟ�
ɨɰɟɧɢɜɚɥɚɫɶ�ɩɨ�ɞɚɧɧɵɦ�ɛɢɨɩɫɢɢ��ɋɬɚɞɢɹ�ɩɪɨɰɟɫɫɚ�ɜ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɦ�
ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɨɰɟɧɢɜɚɥɚɫɶ�ɫɨɝɥɚɫɧɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�
Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɩɪɨɬɢɜɨɪɚɤɨɜɨɝɨ� ɫɨɸɡɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚ� ɛɚɡɚɯ�
ɤɚɮɟɞɪɵ� ɜɵɩɨɥɧɟɧɨ� ��� ɜɢɞɟɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ��
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɦ� ɞɨɫɬɭɩɨɦ� ɨɩɟɪɢɪɨɜɚɧɵ� ��� �������� ɩɚɰɢɟɧɬɨɜ��
ɢɡ�ɧɢɯ����±�ɩɨ�ɩɨɜɨɞɭ�ɪɚɤɚ�ɠɟɥɭɞɤɚ�����±�ɩɨ�ɩɨɜɨɞɭ�ȽɂɋɈ�ɠɟɥɭɞɤɚ��
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢ�ɚɫɫɢɫɬɢɪɨɜɚɧɵɦ�ɞɨɫɬɭɩɨɦ�ɨɩɟɪɢɪɨɜɚɧɵ��� �������
ɩɚɰɢɟɧɬɚ� ɩɨ� ɩɨɜɨɞɭ� ɪɚɤɚ� ɠɟɥɭɞɤɚ�� ɦɚɧɭɚɥɶɧɨ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɵɦ�
ɞɨɫɬɭɩɨɦ� ɨɩɟɪɢɪɨɜɚɧɵ� ��� �������� ɩɚɰɢɟɧɬɨɜ� ɩɨ� ɩɨɜɨɞɭ� ɪɚɤɚ�
ɠɟɥɭɞɤɚ�� ȼ� ��� �������� ɫɥɭɱɚɹɯ� ɜɵɩɨɥɧɟɧɚ� ɝɚɫɬɪɷɤɬɨɦɢɹ�� ɢɡ� ɧɢɯ�
ɜ� �� ɫɥɭɱɚɹɯ� ɜɵɩɨɥɧɹɥɚɫɶ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɚɹ�
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ɝɚɫɬɪɷɤɬɨɦɢɹ�� ɜ� ��� ɫɥɭɱɚɹɯ� ±� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɝɚɫɬɪɷɤɬɨɦɢɹ� ɢ�
ɭ� �� ɩɚɰɢɟɧɬɨɜ� ±� ɝɢɛɪɢɞɧɚɹ� ɝɚɫɬɪɷɤɬɨɦɢɹ�� ȼ� ��� �������� ɫɥɭɱɚɹɯ�
ɜɵɩɨɥɧɹɥɚɫɶ� ɫɭɛɬɨɬɚɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ� ɠɟɥɭɞɤɚ�� ɭ� ��� ɩɚɰɢɟɧɬɨɜ�
ɜɵɩɨɥɧɟɧɚ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɫɭɛɬɨɬɚɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ� ɠɟɥɭɞɤɚ� ɢ� ��
ɩɚɰɢɟɧɬɚɦ�±�ɝɢɛɪɢɞɧɚɹ�ɫɭɛɬɨɬɚɥɶɧɚɹ�ɪɟɡɟɤɰɢɹ�ɠɟɥɭɞɤɚ��ȼ������������
ɫɥɭɱɚɹɯ� ɜɵɩɨɥɧɹɥɚɫɶ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɫɟɤɬɨɪɚɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ�
ɠɟɥɭɞɤɚ�� ȼ� �� ������� ɫɥɭɱɚɹɯ� ɜɵɩɨɥɧɹɥɚɫɶ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ�
ɩɪɨɤɫɢɦɚɥɶɧɚɹ�ɪɟɡɟɤɰɢɹ�ɠɟɥɭɞɤɚ��ɉɪɢ�ɪɚɤɟ�ɠɟɥɭɞɤɚ�ɜɫɟɦ�ɩɚɰɢɟɧɬɚɦ�
ɩɪɨɜɨɞɢɥɢ� ɫɬɚɧɞɚɪɬɧɭɸ� '���ɥɢɦɮɨɞɢɫɫɟɤɰɢɸ�� ȼɵɩɨɥɧɟɧɢɟ�
ɞɚɧɧɵɯ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɫɬɚɧɞɚɪɬɧɵɯ� ɧɚɛɨɪɨɜ� ɞɥɹ� ɷɧɞɨɜɢɞɟɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ±�
ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ�ɧɨɠɧɢɰɵ�+$5021,&��(7+,&21(1'2685*(5<���
ɚɩɩɚɪɚɬ�ɛɢɩɨɥɹɪɧɨɣ�ɤɨɚɝɭɥɹɰɢɢ�/,*$685(��(Q�6HDO��ɧɚɛɨɪ�ɥɢɧɟɣɧɵɯ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɫɲɢɜɚɸɳɢɯ� ɚɩɩɚɪɚɬɨɜ� �(VKHORQ�� $7%����� )OH[��
(QGR*,$�����(QGRXDQLYHUVDO���ɭɫɬɪɨɣɫɬɜɨ�ɞɥɹ�ɪɭɱɧɨɝɨ�ɚɫɫɢɫɬɢɪɨɜɚɧɢɹ�
/$3�',6.�� '(;7586� �(7+,&21(1'2685*(5<��� ɍɞɚɥɟɧɧɵɣ�
ɨɪɝɚɧ�ɩɨɦɟɳɚɥɫɹ�ɢ�ɷɜɚɤɭɢɪɨɜɚɥɫɹ�ɢɡ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɜ�ɝɟɪɦɟɬɢɱɧɨɦ�
ɤɨɧɬɟɣɧɟɪɟ�� ɫɨɛɥɸɞɚɹ� ɩɪɢɧɰɢɩɵ� ɚɛɥɚɫɬɢɤɢ�� ȼɪɟɦɹ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ� ɫɨɫɬɚɜɢɥɨ� ���±����ɦɢɧ�� ɤɪɨɜɨɩɨɬɟɪɹ� ɫɨɫɬɚɜɢɥɚ� ���±
���� ɦɥ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɤɨɣɤɨ�ɞɧɹ� ±� �±��� ɞɧɟɣ�� Ɉɫɥɨɠɧɟɧɢɹ�
ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɜɨɡɧɢɤɥɢ�ɜ����������ɫɥɭɱɚɹɡ�ɜ�ɜɢɞɟ�ɚɧɚɫɬɨɦɨɡɢɬɚ��ȼ�
���������ɫɥɭɱɚɟ�ɩɚɰɢɟɧɬɭ�ɫ�ɪɚɡɜɢɜɲɢɦɫɹ�ɚɧɚɫɬɨɦɨɡɢɬɨɦ�ɭɫɬɚɧɨɜɥɟɧ�
ɫɚɦɨɪɚɫɤɪɵɜɚɸɳɢɣɫɹ�� ɧɟɩɨɤɪɵɬɵɣ� ɧɢɬɢɧɨɥɨɜɵɣ� ɫɬɟɧɬ� �ɭɞɚɥɟɧ�
ɱɟɪɟɡ� �� ɦɟɫ��� ȼɵɜɨɞɵ��ɉɪɢɦɟɧɟɧɢɟ� ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ�
ɜ� ɥɟɱɟɧɢɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɠɟɥɭɞɤɚ� ɹɜɥɹɟɬɫɹ�
ɷɮɮɟɤɬɢɜɧɵɦ��ɫɨɱɟɬɚɹ�ɜ�ɫɟɛɟ�ɫɨɛɥɸɞɟɧɢɟ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɢɧɰɢɩɨɜ�
ɥɟɱɟɧɢɹ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɚɞɟɤɜɚɬɧɭɸ� ɪɚɞɢɤɚɥɶɧɨɫɬɶ�
ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɩɪɢ�ɦɚɥɨɣ�ɦɢɧɢɦɚɥɶɧɨɣ�ɢɧɜɚɡɢɜɧɨɫɬɢ��
Ɇɚɥɵɣ� ɩɪɨɰɟɧɬ� ɨɫɥɨɠɧɟɧɢɣ� ������� ɩɨɡɜɨɥɹɟɬ� ɫɨɩɨɫɬɚɜɢɬɶ�
ɜɢɞɟɨɯɢɪɭɪɝɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɥɟɱɟɧɢɹ� ɫ� ɬɪɚɞɢɰɢɨɧɧɵɦɢ�� ɨɞɧɚɤɨ�� ɜ�
ɫɜɹɡɢ� ɫ� ɧɟɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɧɚɛɥɸɞɟɧɢɣ�� ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɢɟ�
ɨɬɞɚɥɟɧɧɵɟ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɫɱɢɬɚɟɦ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɦ

(1'2685*,&$/�7(&+12/2*<�,1�685*,&$/�75($70(17�
2)�*$675,&�&$1&(5�$1'�*$6752,17(67,1$/�67520$/�
780256��2%6(59$7,216��$1$/<6,6��$1'�35263(&76
(�5��7LPEDNRY���=�6��,EUDJLPRY��(�<X��&KHUQ\VKHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�$��*DOO\DPRY
(YGRNLPRY�0RVFRZ�6WDWH�8QLYHUVLW\�RI�0HGLFLQH�DQG�'HQWLVWU\��
0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 6WRPDFK� FDQFHU� LV� WKH� IRXUWK� LQ� WKH� ZRUOG� DPRQJ�
PDOLJQDQFLHV��7KLV�GLVHDVH�KDV�D�KLJK�PRUWDOLW\�UDWH��PDNLQJ�LW�WKH�VHFRQG�
ODUJHVW� FRQWULEXWRU� WR� FDQFHU�GHDWK�DIWHU� OXQJ�FDQFHU��7R�GDWH�� WKH�ZRUOG�
KDV� DFFXPXODWHG� FRQVLGHUDEOH� H[SHULHQFH� LQ� ODSDURVFRSLF� VXUJHU\� IRU�
JDVWULF�FDQFHU�DQG�*,67��0RGHUQ�WHFKQRORJLFDO�GHYHORSPHQWV�WR�PLQLPL]H�
VXUJLFDO�WUDXPD��VXUJLFDO�LQWHUYHQWLRQV�WR�LPSURYH�RXWFRPHV�DQG�HQKDQFH�
WKH�TXDOLW\�RI�OLIH�RI�WKH�SDWLHQW��WKXV�LQFUHDVLQJ�WKH�HI¿FLHQF\�RI�WUHDWPHQW��
$LP��,PSURYH�WKH�TXDOLW\�RI�OLIH�DQG�VXUYLYDO�RI�SDWLHQWV�ZLWK�JDVWULF�FDQFHU�
DQG�JDVWURLQWHVWLQDO�VWURPDO�WXPRUV�E\�DSSO\LQJ�HQGRVXUJLFDO�WHFKQRORJLHV��
0DWHULDOV�DQG�PHWKRGV��)URP������WR�1RYHPEHU������ZHUH�RSHUDWHG�RQ����
SDWLHQWV�ZLWK�YDULRXV�IRUPV�RI�FDQFHU�RI�WKH�VWRPDFK��2I�WKHVH�������������
PHQ�DQG������������ZRPHQ��$JH�RI�SDWLHQWV�UDQJHG�IURP����WR����\HDUV��
/HVLRQ�YROXPH�ZDV�HVWDEOLVKHG�RQ�WKH�EDVLV�RI�;�UD\�VWXGLHV��HQGRVFRS\��
XOWUDVRXQG� ¿QGLQJV� �8�6���� FRPSXWHG� WRPRJUDSK\� �&7��� (YDOXDWLRQ� RI�
JDVWULF�OHVLRQV�ZDV�HYDOXDWHG�LQ�WKH�VDPH�ELRSV\��6WDJH�RI�WKH�SURFHVV�LQ�
WKH�SUHRSHUDWLYH�DQG�SRVWRSHUDWLYH�SHULRG�ZDV�DVVHVVHG�DFFRUGLQJ�WR� WKH�
FODVVL¿FDWLRQ�RI�WKH�,QWHUQDWLRQDO�8QLRQ�$JDLQVW�&DQFHU��5HVXOWV��2Q�WKH�
EDVHV�RI�WKH�'HSDUWPHQW�KROGV����YLGHR�VXUJLFDO�LQWHUYHQWLRQ��ODSDURVFRSLF�
RSHUDWHG������������SDWLHQWV�����RI�WKHP�±�IRU�JDVWULF�FDQFHU�����±�DERXW�
*,67� VWRPDFK� ODSDURVFRSLFDOO\�RSHUDWHG� DFFHVV�� 6HFUHWDULDO� ±� �� �������
SDWLHQWV�IRU�JDVWULF�FDQFHU��PDQXDOO\�RSHUDWHG�DVVLVWHG�DFFHVV�±������������
SDWLHQWV�IRU�JDVWULF�FDQFHU�� ,Q������������FDVHV�JDVWUHFWRP\��RI�ZKLFK���
FDVHV� RI� ODSDURVFRSLF�DVVLVWHG� JDVWUHFWRP\�� ��� FDVHV� RI� ODSDURVFRSLF�
JDVWUHFWRP\�� DQG� LQ� �� SDWLHQWV� K\EULG� JDVWUHFWRP\�� ,Q� ��� �������� FDVHV�
SHUIRUPHG� VXEWRWDO� JDVWUHFWRP\�� ��� SDWLHQWV� XQGHUZHQW� ODSDURVFRSLF�
VXEWRWDO� JDVWUHFWRP\� DQG� �� SDWLHQWV�+\EULG� VXEWRWDO� JDVWUHFWRP\�� ,Q� ���
�������� FDVHV�� VHFWRUDO� ODSDURVFRSLF� JDVWUHFWRP\�� ,Q� �� ������� FDVHV� RI�
ODSDURVFRSLF�SUR[LPDO�JDVWUHFWRP\��,Q�JDVWULF�FDQFHU�SDWLHQWV�XQGHUZHQW�DOO�
WKH�VWDQGDUG�'���GLVVHFWLRQ��,PSOHPHQWDWLRQ�RI�WKHVH�VXUJHULHV�SHUIRUPHG�
XVLQJ�VWDQGDUG�NLWV�HQGRYLGHRVXUJLFDO�LQWHUYHQWLRQV�XVHG�XOWUDVRQLF�VKHDUV�
+$5021,&��(7+,&21�(1'2685*(5<���ELSRODU�FRDJXODWLRQ�GHYLFH�
/,*$685(��(Q�6HDO��D�VHW�RI�OLQHDU�HQGRVFRSLF�VWDSOHUV��(VKHORQ��$7%�
���� )OH[�� (QGR*,$����� (QGRXDQLYHUVDO��� D� GHYLFH� IRU� DVVLVWLQJ� PDQXDO�
/$3�',6.�� '(;7586� �(7+,&21� (1'2685*(5<��� 5HPRWH� RUJDQ�

XQKLQJHG�DQG�HYDFXDWHG�IURP�WKH�DEGRPLQDO�FDYLW\�LQ�DQ�DLUWLJKW�FRQWDLQHU��
REVHUYLQJ�SULQFLSOHV�RI�DEODWLRQ��7LPH�VXUJHULHV�ZDV����±����PLQ��EORRG�
ORVV� ZDV� ���±���� PO�� GXUDWLRQ� RI� EHG�GD\V� �±��� GD\V�� 3RVWRSHUDWLYH�
FRPSOLFDWLRQV� RFFXUUHG� LQ� �� ������� RI� DQ� DQDVWRPRVLWLV�� ,Q� �� �������
FDVHV�� D�SDWLHQW�ZKR�GHYHORSHG�D� VHOI�H[WUDFWLQJ�DQDVWRPRVLWLV� LQVWDOOHG��
XQFRYHUHG�QLWLQRO�VWHQW��UHPRYHG�DIWHU���PRQWKV���&RQFOXVLRQ��$SSOLFDWLRQ�
HQGRVXUJLFDO� WHFKQRORJLHV� LQ� WKH� WUHDWPHQW� RI� PDOLJQDQW� WXPRUV� RI� WKH�
VWRPDFK�LV�DQ�HIIHFWLYH��FRPELQLQJ�UHVSHFW�IRU�WKH�SULQFLSOHV�RI�RQFRORJLFDO�
WUHDWPHQW� RI� PDOLJQDQW� GLVHDVHV�� DGHTXDWH� UDGLFDOLW\� RI� VXUJHU\� DW� ORZ�
PLQLPDO�LQYDVLYHQHVV��$�VPDOO�SHUFHQWDJH�RI�FRPSOLFDWLRQV���������DOORZV�
WR�FRPSDUH�YLGHRVXUJLFDO�ZD\V�ZLWK�WUDGLWLRQDO��KRZHYHU��GXH�WR�WKH�VPDOO�
QXPEHU�RI�REVHUYDWLRQV��RUJDQL]H�GLVWDQW�RQFRORJLF�RXWFRPHV�EHOLHYH�LW�LV�
SUHPDWXUH�

ɅȺɉȺɊɈɋɄɈɉɂɑȿɋɄȺə�ȺȾɊȿɇȺɅɗɄɌɈɆɂə��ȺɇȺɅɂɁ�
ɋɈȻɋɌȼȿɇɇɕɏ�ɊȿɁɍɅɖɌȺɌɈȼ
ɗ�Ɋ��Ɍɢɦɛɚɤɨɜ��ȿ�ɘ��ɑɟɪɧɵɲɟɜ��Ɂ�ɋ��ɂɛɪɚɝɢɦɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɩɪɨɮ��ɗ�Ⱥ��Ƚɚɥɥɹɦɨɜ
Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɟɪɜɵɟ� ɨɩɢɫɚɧɢɹ� ɭɫɩɟɲɧɵɯ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɚɞɪɟɧɚɥɷɤɬɨɦɢɣ�� ɩɨɹɜɢɜɲɢɟɫɹ� ɜ� ɩɟɪɢɨɞɢɱɟɫɤɨɣ� ɩɟɱɚɬɢ� ɜ� ����� ɝ���
ɩɪɢɧɚɞɥɟɠɚɬ�Ɇɢɲɟɥɸ�Ƚɚɝɧɟɪɭ�� ɋ� ɬɟɯ� ɩɨɪ� ɷɧɞɨɜɢɞɟɨɯɢɪɭɪɝɢɱɟɫɤɚɹ�
ɚɞɪɟɧɚɥɷɤɬɨɦɢɹ��ɩɪɟɬɟɪɩɟɜ�ɢɡɦɟɧɟɧɢɹ��ɫɬɚɜ�ɩɪɚɤɬɢɱɧɟɟ�ɢ�ɛɟɡɨɩɚɫɧɟɟ��
ɭɫɩɟɲɧɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɯɢɪɭɪɝɚɦɢ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ��ɋ�ɩɨɹɜɥɟɧɢɟɦ�ɧɨɜɵɯ�
ɦɟɬɨɞɨɜ�ɤɨɧɬɪɨɥɹ�ɝɟɦɨɫɬɚɡɚ�ɫɬɚɥɨ�ɜɨɡɦɨɠɧɵɦ�ɜɵɩɨɥɧɟɧɢɟ�ɪɟɡɟɤɰɢɢ�
ɧɚɞɩɨɱɟɱɧɢɤɚ� ±� ɨɪɝɚɧɨɫɨɯɪɚɧɹɸɳɟɣ� ɨɩɟɪɚɰɢɢ�� ɜ� ɫɜɹɡɢ� ɫ� ɱɟɦ�
ɩɪɢɧɰɢɩ� ©ɨɛɴɟɦɧɨɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɧɚɞɩɨɱɟɱɧɢɤɚ�  � ɚɞɪɟɧɚɥɷɤɬɨɦɢɹª�
ɫɬɚɥ�ɩɪɟɞɦɟɬɨɦ�ɫɩɨɪɨɜ��Ⱦɥɹ�ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɩɪɢ�
ɩɚɬɨɥɨɝɢɢ� ɧɚɞɩɨɱɟɱɧɢɤɚ� ɨɩɢɫɚɧɨ� ɧɟɫɤɨɥɶɤɨ� ɞɨɫɬɭɩɨɜ�� ɜ� ɱɚɫɬɧɨɫɬɢ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɣ� ɢ� ɪɟɬɪɨɩɟɪɢɬɨɧɟɨɫɤɨɩɢɱɟɫɤɢɣ�� ɤɨɬɨɪɵɟ�
ɩɪɢɧɰɢɩɢɚɥɶɧɨ�ɨɬɥɢɱɚɸɬɫɹ�ɦɟɠɞɭ�ɫɨɛɨɣ��ɇɢ�ɨɞɢɧ�ɢɡ�ɧɢɯ�ɧɟ�ɢɦɟɟɬ�
ɹɜɧɵɯ� ɩɪɟɢɦɭɳɟɫɬɜ� ɩɟɪɟɞ� ɞɪɭɝɢɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ�
ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɫɨɛɫɬɜɟɧɧɨɝɨ� ɨɩɵɬɚ� ɜ� ɨɩɟɪɚɬɢɜɧɨɦ�
ɥɟɱɟɧɢɢ� ɨɛɴɟɦɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ� ɧɚɞɩɨɱɟɱɧɢɤɨɜ� ɢ� ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ�
ɨɫɧɨɜɧɵɟ� ɩɪɢɧɰɢɩɵ� ɞɥɹ� ɨɫɜɨɟɧɢɹ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ� ɦɟɬɨɞɢɤɢ�
ɥɟɱɟɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɫɥɨɠɧɟɧɢɹ�� ɋɪɟɞɢ� ɧɚɲɢɯ� ɩɚɰɢɟɧɬɨɜ� ɧɟ�
ɛɵɥɨ� ɥɟɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ�� ɍ� ɞɜɭɯ� ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɟɧ� ɩɧɟɜɦɨɬɨɪɚɤɫ�
ɧɚ� ɫɬɨɪɨɧɟ� ɨɩɟɪɚɰɢɢ� �ɪɟɬɪɨɩɟɪɢɬɨɧɟɨɫɤɨɩɢɱɟɫɤɢɣ� ɞɨɫɬɭɩ� ɧɚ�
ɷɬɚɩɟ� ɨɫɜɨɟɧɢɹ� ɦɟɬɨɞɢɤɢ�� ɢ� ɭ� ɨɞɧɨɣ� ±� ɥɟɜɨɫɬɨɪɨɧɧɢɣ� ɝɟɦɨɬɨɪɚɤɫ��
ɩɨɬɪɟɛɨɜɚɜɲɢɣ� ɩɥɟɜɪɚɥɶɧɵɯ� ɩɭɧɤɰɢɣ��ɂɡ� ���� ɨɩɟɪɚɰɢɣ� ɛɵɥɚ� ɨɞɧɚ�
ɨɬɫɪɨɱɟɧɧɚɹ� ɥɚɩɚɪɨɬɨɦɢɢɹ� �ɱɟɪɟɡ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɩɟɪɜɨɣ� ɨɩɟɪɚɰɢɢ��
ɢɡ�ɡɚ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɢɡ� ɩɨɜɪɟɠɞɟɧɧɨɣ� ɧɢɠɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɟɱɟɧɢ��
ȼ� ɧɚɲɟɣ� ɪɚɛɨɬɟ� ɛɵɥɨ� �� ɤɨɧɜɟɪɫɢɢ�� ȼ� ��ɦ� ɫɥɭɱɚɟ� ɩɪɢ� ɨɫɜɨɟɧɢɢ�
ɦɟɬɨɞɢɤɢ� ɭ� ɧɚɫ� ɜɨɡɧɢɤɥɢ� ɬɟɯɧɢɱɟɫɤɢɟ� ɫɥɨɠɧɨɫɬɢ� ɫ� ɜɵɞɟɥɟɧɢɟɦ�
ɥɟɜɨɝɨ� ɧɚɞɩɨɱɟɱɧɢɤɚ� ɩɪɢ� ɬɪɚɧɫɩɟɪɢɬɨɧɟɚɥɶɧɨɦ� ɞɨɫɬɭɩɟ�� ȼɨ�
��ɦ�� ɩɪɢ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɦ� ɩɨɞɯɨɞɟ� ɤ� ɩɪɚɜɨɦɭ� ɧɚɞɩɨɱɟɱɧɢɤɭ�
ɛɵɥɚ� ɩɨɜɪɟɠɞɟɧɚ� ɩɪɚɜɚɹ� ɩɨɱɟɱɧɚɹ� ɜɟɧɚ�� ɍ� ��ɝɨ� ɩɚɰɢɟɧɬɚ� ɨɩɭɯɨɥɶ�
ɩɪɚɜɨɝɨ� ɧɚɞɩɨɱɟɱɧɢɤɚ� ɨɤɚɡɚɥɚɫɶ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɣ� ɫ� ɜɵɪɚɠɟɧɧɨɣ�
ɢɧɮɢɥɶɬɪɚɰɢɟɣ� ɨɤɪɭɠɚɸɳɢɯ� ɬɤɚɧɟɣ�� ȼ� ɞɚɥɶɧɟɣɲɟɣ� ɩɪɚɤɬɢɤɟ�
ɩɪɢ� ɨɛɴɟɦɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɹɯ� ɛɨɥɟɟ� �� ɫɦ�� ɂɆɌ!���� ɢ� ɜ� ɫɥɭɱɚɟ�
ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ�ɢɥɢ�ɜɨɡɧɢɤɲɢɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɬɪɭɞɧɨɫɬɹɯ��ɤɨɧɜɟɪɫɢɹ�
ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɜ� ɦɚɧɭɚɥɶɧɨ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɵɣ� ɞɨɫɬɭɩ�� ȼɵɜɨɞɵ��
ɍɞɨɛɧɟɟ� ɜɵɩɨɥɧɹɬɶ� ɚɞɪɟɧɚɥɷɤɬɨɦɢɸ� ɤɚɤ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɦ��
ɬɚɤ� ɢ� ɪɟɬɪɨɩɟɪɢɬɨɧɟɚɥɶɧɵɦ� ɫɩɨɫɨɛɨɦ�� ɩɪɢ� ɩɨɥɨɠɟɧɢɢ� ɛɨɥɶɧɨɝɨ�
ɜ� ɥɚɬɟɪɨɩɨɡɢɰɢɢ� ɫ� ɩɨɞɥɨɠɟɧɧɵɦ� ɩɨɞ� ɩɪɨɬɢɜɨɩɨɥɨɠɟɧɧɵɣ� ɛɨɤ�
ɜɚɥɢɤɨɦ�� ɨɩɭɳɟɧɧɵɦ� ɧɨɠɧɵɦ� ɤɨɧɰɨɦ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɫɬɨɥɚ� ɞɨ� ��±
����� ɢ� ɩɨɜɨɪɨɬɨɦ� ɩɚɰɢɟɧɬɚ� ɩɨ� ɫɚɝɢɬɚɥɶɧɨɣ� ɨɫɢ� ɫɩɟɪɟɞɢ� ɢɥɢ� ɫɡɚɞɢ�
ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɫɢɬɭɚɰɢɢ�� Ɉɩɟɪɚɰɢɹɦɢ� ɜɵɛɨɪɚ�
ɞɥɹ� ɧɚɫ� ɫɬɚɥɢ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɟ� ɢ� ɦɚɧɭɚɥɶɧɨ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɵɟ�
ɚɞɪɟɧɚɥɷɤɬɨɦɢɢ�� ɉɪɢ� ɨɩɭɯɨɥɢ� ɧɚɞɩɨɱɟɱɧɢɤɚ� ɪɚɡɦɟɪɚɦɢ� ɛɨɥɶɲɟ�
�� ɫɦ� ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ� ɩɪɨɢɡɜɨɞɢɬɶ� ɦɚɧɭɚɥɶɧɨ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ��Ⱦɪɟɧɢɪɨɜɚɧɢɟ�ɨɛɥɚɫɬɢ�ɨɩɟɪɚɰɢɢ�ɨɛɹɡɚɬɟɥɶɧɨ�ɜɨ�ɜɫɟɯ�
ɫɥɭɱɚɹɯ��ɏɢɪɭɪɝ��ɜɵɩɨɥɧɹɸɳɢɣ�ɨɩɟɪɚɰɢɢ�ɧɚ�ɧɚɞɩɨɱɟɱɧɢɤɚɯ��ɞɨɥɠɟɧ�
ɢɦɟɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨɛ�ɢɯ�ɮɭɧɤɰɢɢ�ɢ�ɜɨɡɦɨɠɧɵɯ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�
ɢ� ɝɨɪɦɨɧɚɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɹɯ� ɜɨ� ɜɪɟɦɹ� ɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɚɞɪɟɧɚɥɷɤɬɨɦɢɣ�ɜɨɡɦɨɠɧɚ�ɤɨɪɪɟɤɰɢɹ�
ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɩɚɬɨɥɨɝɢɢ�
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,QWURGXFWLRQ�� 7KH� ¿UVW� GHVFULSWLRQV� RI� VXFFHVVIXO� ODSDURVFRSLF�
DGUHQDOHFWRP\�LQ�SR\DYLYVFKLHV\D�SHUHRGLFKHNR\�SULQW�LQ������EHORQJ�WR�
0LFKHO�*DJQHU��6LQFH�DGUHQDOHFWRP\�$VVLVWHG�6XUJHU\��KDYLQJ�XQGHUJRQH�
FKDQJHV��EHFRPLQJ�PRUH�SUDFWLFDO�DQG�VDIHU�VXFFHVVIXOO\�XVHG�E\�VXUJHRQV�
ZRUOGZLGH��:LWK�WKH�DGYHQW�RI�QHZ�PHWKRGV�RI�KHPRVWDVLV�FRQWURO�PDGH�
SRVVLEOH�UHVHFWLRQ�RI�WKH�DGUHQDO�JODQG�±�VSDULQJ�VXUJHU\��,Q�WKLV�FRQQHFWLRQ��
WKH�SULQFLSOH�RI�©PDVV�OHVLRQ�DGUHQDO�DGUHQDOHFWRP\� �EHFDPH�WKH�VXEMHFW�
RI� FRQWURYHUV\�� (QGRVXUJLFDO� IRU� LQWHUYHQWLRQ� LQ� WKH� SDWKRORJ\� RI� WKH�
DGUHQDO� JODQG�� WKH� GLIIHUHQW� DSSURDFKHV�� LQ� SDUWLFXODU� /DSDURVFRSLF� DQG�
UHWURSHULWRQHRVFRSLF�WKDW�IXQGDPHQWDOO\�GLIIHU��1RQH�RI�WKHP�KDV�GLVWLQFW�
DGYDQWDJHV� RYHU� WKH� RWKHU��$LP�� &RQGXFW� D� UHWURVSHFWLYH� VWXG\� RI� WKHLU�
RZQ�H[SHULHQFH�LQ�WKH�VXUJLFDO�WUHDWPHQW�RI�DGUHQDO�PDVV�OHVLRQV�DQG�WKH�
GHYHORSPHQW�RI�JXLGHOLQHV�IRU�WKH�GHYHORSPHQW�RI�ODSDURVFRSLF�WHFKQLTXHV�
WUHDWPHQW�� 5HVXOWV�� &RPSOLFDWLRQV�� $PRQJ� RXU� SDWLHQWV� WKHUH� ZDV� QR�
PRUWDOLW\��7ZR� SDWLHQWV� KDG� SQHXPRWKRUD[� RQ� WKH� VLGH� RI� WKH� RSHUDWLRQ�
�UHWURSHULWRQHRVFRSLF�DFFHVV�WR�WKH�VWDJH�RI�GHYHORSPHQW�RI�WKH�WHFKQLTXH��
DQG� RQH� ±� OHIW�VLGHG� KHPRWKRUD[�� UHTXLULQJ� SOHXUDO� SXQFWXUHV�� 2I� ����
WUDQVDFWLRQV�ZDV�RQH�GHOD\HG�ODSDURWRP\��D�GD\�DIWHU�WKH�¿UVW�RSHUDWLRQ��
GXH�WR�EOHHGLQJ�IURP�WKH�ORZHU�VXUIDFH�RI�WKH�GDPDJHG�OLYHU��,Q�RXU�VWXG\�
WKHUH�ZHUH���FRQYHUVLRQV��,Q�WKH�¿UVW�FDVH��GXULQJ�WKH�GHYHORSPHQW�RI�WKH�
PHWKRGRORJ\�ZH� DUH� H[SHULHQFLQJ� WHFKQLFDO� GLI¿FXOWLHV�ZLWK� WKH� UHOHDVH�
RI� WKH� OHIW� DGUHQDO� JODQG� ZLWK� WUDQVSHULWRQHDO� DSSURDFK�� 6HFRQG�� ZKHQ�
WKH� ODSDURVFRSLF�DSSURDFK� WR� WKH� ULJKW�DGUHQDO�JODQG�ZDV�GDPDJHG�ULJKW�
NLGQH\�9LHQQD��$�WKLUG�SDWLHQW�WKH�ULJKW�DGUHQDO�WXPRU�ZDV�PDOLJQDQW�ZLWK�
PDUNHG�LQ¿OWUDWLRQ�RI�VXUURXQGLQJ�WLVVXHV��,Q�IXUWKHU�SUDFWLFH�ZLWK�VSDFH�
RFFXS\LQJ�OHVLRQV�JUHDWHU�WKDQ���FP��%0,!����DQG�LQ�WKH�FDVH�RI�VXVSHFWHG�
RU� HQFRXQWHUHG� WHFKQLFDO� GLI¿FXOWLHV�� WKH� FRQYHUVLRQ� ZDV� FDUULHG� RXW�
PDQXDOO\�DVLVWLURYDQQ\� DFFHVV�� &RQFOXVLRQ�� 7KH� SUHIHUUHG� Y\SROQHQ\DW�
ODSDURVFRSLF� DGUHQDOHFWRP\� DV� ZHOO� DV� UHWURSHULWRQHDO� PDQQHU� ZLWK� WKH�
SDWLHQW� LQ�D� ODWHURSRVLWLRQ�SODQWHG�XQGHU�DQ�RSSRVLWH� VLGH� UROOHU� ORZHUHG�
IRRW�HQG�RI�WKH�RSHUDWLQJ�WDEOH�WR���±����GHJUHHV�DQG�WXUQLQJ�WKH�SDWLHQW�WR�
WKH�VDJLWWDO�D[LV�RI�WKH�IURQW�RU�UHDU��GHSHQGLQJ�RQ�WKH�RSHUDWLQJ�VLWXDWLRQ��
2SHUDWLRQV�RI� FKRLFH� IRU� XV�EHFDPH� ODSDURVFRSLF� DQG�PDQXDOO\�DVVLVWHG�
DGUHQDOHFWRP\�� :KHQ� DGUHQDO� WXPRU� VL]H� JUHDWHU� WKDQ� �� FP� H[SHGLHQW�
WR� SURGXFH� PDQXDOO\�DVVLVWHG� LQWHUYHQWLRQ�� 'UDLQDJH� DUHD� RI� RSHUDWLRQV�
REOLJDWRU\� LQ� DOO� FDVHV�� 6XUJHRQ� SHUIRUPLQJ� VXUJHU\� RQ� DGUHQDO� JODQGV�
PXVW�KDYH�DQ�XQGHUVWDQGLQJ�RI�WKHLU�IXQFWLRQ�DQG�SRVVLEOH�KHPRG\QDPLF�
DQG�KRUPRQDO�GLVWXUEDQFHV�GXULQJ�DQG�DIWHU�VXUJHU\��'XULQJ�ODSDURVFRSLF�
DGUHQDOHFWRPLHV�FRUUHFWLRQ�LV�SRVVLEOH�FRPRUELGLW\�

ɉɊɂɆȿɇȿɇɂȿ�ɅȺɉȺɊɈɋɄɈɉɂɑȿɋɄɂɏ�ɆȺɇɍȺɅɖɇɈ�
ȺɋɋɂɋɌɂɊɈȼȺɇɇɕɏ��ȽɂȻɊɂȾɇɕɏ��ɌȿɏɇɈɅɈȽɂɃ�ȼ�
Ʌȿɑȿɇɂɂ�ɌəɀȿɅɕɏ�ɎɈɊɆ�ɉȺɇɄɊȿɈɇȿɄɊɈɁȺ
ɗ�Ɋ��Ɍɢɦɛɚɤɨɜ��ȿ�ɘ��ɑɟɪɧɵɲɟɜ��Ɂ�ɋ��ɂɛɪɚɝɢɦɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ⱥ��Ƚɚɥɥɹɦɨɜ
Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɚɦɵɟ� ɜɵɫɨɤɢɟ� ɰɢɮɪɵ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɥɟɬɚɥɶɧɨɫɬɢ�
ɢɦɟɸɬ� ɛɨɥɶɧɵɟ� ɫ� ɬɹɠɟɥɵɦɢ� ɞɟɫɬɪɭɤɬɢɜɧɵɦɢ� ɩɨɪɚɠɟɧɢɹɦɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ɤɨɬɨɪɵɟ� ɫɨɫɬɚɜɥɹɸɬ� ɜ� ɫɪɟɞɧɟɦ� ��±����
ɱɢɫɥɚ�ɜɫɟɯ�ɛɨɥɶɧɵɯ�ɨɫɬɪɵɦ�ɩɚɧɤɪɟɚɬɢɬɨɦ��Ɍɚɤɢɟ�ɩɚɰɢɟɧɬɵ�ɬɪɟɛɭɟɬ�
ɨɝɪɨɦɧɵɯ� ɦɨɪɚɥɶɧɵɯ� ɢ� ɦɚɬɟɪɢɚɥɶɧɵɯ� ɡɚɬɪɚɬ� ɧɚ� ɥɟɱɟɧɢɟ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ� ɦɚɧɭɚɥɶɧɨ�
ɚɫɫɢɫɬɢɪɨɜɚɧɧɵɯ� �ɝɢɛɪɢɞɧɵɯ�� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɪɢ� ɬɹɠɟɥɵɯ� ɮɨɪɦɚɯ�
ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ�� ɨɩɪɟɞɟɥɢɬɶ� ɨɩɬɢɦɚɥɶɧɵɟ� ɫɪɨɤɢ� ɩɟɪɜɢɱɧɨɝɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɷɬɚɩɧɵɯ� ɫɚɧɚɰɢɣ� ɢ� ɬɚɤɬɢɤɢ�
ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɷɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɵɯ�ɦɟɬɨɞɨɜ�
ɞɟɬɨɤɫɢɤɚɰɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��&� ����� ɩɨ� ����� ɝ�� ɨɩɟɪɢɪɨɜɚɧ�
��� ɩɚɰɢɟɧɬ� ɫ� ɬɹɠɟɥɵɦɢ� ɮɨɪɦɚɦɢ� ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ�� ɦɚɫɫɢɜɧɵɣ�
�Q ���� ɢ� ɬɨɬɚɥɶɧɨ�ɫɭɛɬɨɬɚɥɶɧɵɣ� �Q ����� ȼɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ɫɨɫɬɚɜɢɥ�
ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� Ɉɛɴɟɦ� ɩɨɪɚɠɟɧɢɹ� ɭɫɬɚɧɚɜɥɢɜɚɥɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ�
ɞɚɧɧɵɯ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɍɁɂ��� ɤɨɦɩɶɸɬɟɪɧɨɣ�
ɬɨɦɨɝɪɚɮɢɢ� �ɄɌ��� Ɉɰɟɧɤɚ� ɩɨɪɚɠɟɧɢɹ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɢ�
ɨɤɪɭɠɚɸɳɢɯ� ɬɤɚɧɟɣ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɩɨ� ɲɤɚɥɟ� (�� %DOWKD]DU� ��������
ɬɹɠɟɫɬɶ� ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɵɯ� ±� ɩɨ� ɲɤɚɥɟ� $3$&+(,,�� ɉɪɢɦɟɧɹɥɢ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɣ� ɦɚɧɭɚɥɶɧɨ±ɚɫɫɢɫɬɢɪɨɜɚɧɧɵɣ� �ɝɢɛɪɢɞɧɵɣ��
ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ�� ɮɥɟɝɦɨɧɵ�
ɩɚɪɚɩɚɧɤɪɟɚɬɢɱɟɫɤɨɣ�ɢ�ɩɚɪɚɤɨɥɢɱɟɫɤɨɣ�ɤɥɟɬɱɚɬɤɢ��ɩɚɧɤɪɟɚɬɨɝɟɧɧɨɝɨ�
ɩɟɪɢɬɨɧɢɬɚ�� ɉɨɫɥɟ� ɨɛɟɫɩɟɱɟɧɢɹ� ɞɨɫɬɭɩɚ� ɜ� ɫɚɥɶɧɢɤɨɜɭɸ� ɫɭɦɤɭ�
ɬɵɥɶɧɨɣ� ɫɬɨɪɨɧɨɣ� ɜɜɟɞɟɧɧɨɣ� ɪɭɤɢ� ɩɪɨɜɨɞɢɥɚɫɶ� ɬɪɚɤɰɢɹ� ɠɟɥɭɞɤɚ��
ɜɵɩɨɥɧɹɥɢ�ɚɛɞɨɦɢɧɢɡɚɰɢɸ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��ɦɨɛɢɥɢɡɢɪɨɜɚɥɢ�
ɩɟɱɟɧɨɱɧɵɣ� ɢ� ɫɟɥɟɡɟɧɨɱɧɵɣ� ɭɝɥɵ� ɨɛɨɞɨɱɧɨɣ� ɤɢɲɤɢ�� ɩɪɨɜɨɞɢɥɚɫɶ�
ɧɟɤɪɫɟɤɜɟɫɬɪɷɤɬɨɦɢɹ�� Ⱦɥɹ� ɢɡɜɥɟɱɟɧɢɹ� ɪɟɡɟɰɢɪɨɜɚɧɧɵɯ� ɢɥɢ�
ɭɞɚɥɟɧɧɵɯ� ɪɭɤɨɣ� ɫɟɤɜɟɫɬɪɨɜ� ɢɡ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ�

ɅȺɉ�ɞɢɫɤ�� Ⱦɚɥɟɟ� ɫɥɟɞɨɜɚɥɚ� ɪɟɜɢɡɢɹ� ɡɨɧɵ� ɨɩɟɪɚɰɢɢ� ɢ� ɫɚɧɚɰɢɹ�
ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɉɚɪɚɩɚɧɤɪɟɚɬɢɱɟɫɤɭɸ� ɨɛɥɚɫɬɶ� ɞɪɟɧɢɪɨɜɚɥɢ�
ɫɤɜɨɡɧɵɦɢ� ɦɨɛɢɥɶɧɵɦɢ� ɞɪɟɧɚɠɚɦɢ�� ɤɨɬɨɪɵɟ� ɪɚɫɩɨɥɚɝɚɥɢ� ɩɨɡɚɞɢ�
ɦɨɛɢɥɢɡɨɜɚɧɧɨɣ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��Ⱦɪɟɧɚɠɢ�ɉɟɧɪɨɭɡɚ�ɜɵɜɨɞɢɥɢ�
ɧɚɪɭɠɭ�ɱɟɪɟɡ�ɥɸɦɛɨɬɨɦɧɵɟ�ɪɚɡɪɟɡɵ�ɫɩɪɚɜɚ�ɢ�ɫɥɟɜɚ�ɢ�ɩɨɞɤɥɸɱɚɥɢ�ɤ�
ɚɤɬɢɜɧɨɣ� ɚɫɩɢɪɚɰɢɢ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ� ɞɪɟɧɢɪɨɜɚɥɢ� ɩɨɞɩɟɱɟɧɨɱɧɨɟ�
ɩɪɨɫɬɪɚɧɫɬɜɨ�� ɥɚɬɟɪɚɥɶɧɵɟ� ɤɚɧɚɥɵ�� ɦɚɥɵɣ� ɬɚɡ�� Ɏɨɪɦɢɪɨɜɚɥɢ�
ɨɦɟɧɬɨɛɭɪɫɨɫɬɨɦɭ�� ɤɨɬɨɪɭɸ� ɞɪɟɧɢɪɨɜɚɥɢ� ɫɢɥɢɤɨɧɨɜɵɦɢ� ɬɪɭɛɤɚɦɢ�
ɢɥɢ� ɞɪɟɧɚɠɚɦɢ� ɉɟɧɪɨɭɡɚ�� ɉɨɤɚɡɚɧɢɹɦɢ� ɤ� ɩɨɜɬɨɪɧɵɦ� ɫɚɧɚɰɢɹɦ�
ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɛɵɥɢ� ɧɚɪɚɫɬɚɧɢɹ� ɩɪɢɡɧɚɤɨɜ� ɩɨɥɢɨɪɝɚɧɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɫɬɨɣɤɚɹ� ɜɧɭɬɪɢɛɪɸɲɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ�� ɧɚɪɚɫɬɚɧɢɟ�
ɡɨɧɵ� ɧɟɤɪɨɡɚ� ɩɨ� ɞɚɧɧɵɦ� ɄɌ� ɢ� ɍɁɂ�� ɉɪɨɝɪɚɦɦɧɵɟ� ɫɚɧɚɰɢɢ�
ɜɵɩɨɥɧɹɥɢɫɶ� ɜɫɟɦ� ɜɵɠɢɜɲɢɦ� ɛɨɥɶɧɵɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɚɧɧɟɦ�
�ɧɚ� ��ɟ� ɫɭɬɤɢ�� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɢɡ�ɡɚ� ɧɚɪɚɫɬɚɸɳɟɣ�
ɩɨɥɢɨɪɝɚɧɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɧɚ� ɮɨɧɟ� ɞɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɝɨ�
ɚɥɤɨɝɨɥɶɧɨɝɨ� ɰɢɪɪɨɡɚ� ɩɟɱɟɧɢ� ɭɦɟɪɥɢ� �� ������� ɛɨɥɶɧɵɯ��ȼ� ɩɨɡɞɧɢɯ�
ɫɪɨɤɚɯ� ���±���ɟ� ɫɭɬɤɢ�� ɨɬ� ɚɪɪɨɡɢɜɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� �� �������
ɩɚɰɢɟɧɬɚ�ɭɦɟɪɥɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɢɡ����ɩɚɰɢɟɧɬɚ�ɭɦɟɪɥɢ��� ��������
ɛɨɥɶɧɵɯ�� ɉɚɰɢɟɧɬɚɦ� ɜɵɩɨɥɧɹɥɢ� ɨɬ� �� ɞɨ� ��� ɫɚɧɚɰɢɣ� ɫ� ɢɧɬɟɪɜɚɥɨɦ�
�±��ɞɧɟɣ��ɑɟɬɜɟɪɨ�ɛɨɥɶɧɵɯ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɩɪɨɞɥɟɧɧɨɣ�ɂȼɅ�ɞɨ���ɝɨ�
ɦɟɫɹɰɚ��ɉɪɨɜɟɞɟɧɨ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɨɜ�
ɞɟɬɨɤɫɢɤɚɰɢɢ� �ɩɪɨɞɥɟɧɧɚɹ� ɜɟɧɨ�ɜɟɧɨɡɧɚɹ� ɝɟɦɨɞɢɚɮɢɥɶɬɪɚɰɢɹ�
ɩɥɚɡɦɚɮɟɪɟɡ��ɍɎɈ�ɚɭɬɨɤɪɨɜɢ�����ɩɚɰɢɟɧɬɚɦ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɥɟɱɟɧɢɟ�ɬɹɠɟɥɨɝɨ�ɩɚɧɤɪɟɨɧɟɤɪɨɡɚ�ɩɭɬɟɦ�
ɩɪɢɦɟɧɟɧɢɹ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɦɚɧɭɚɥɶɧɨ�ɚɫɫɢɫɬɢɪɨɜɚɧɧɨɝɨ�
ɦɟɬɨɞɚ� ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ� ɢɡ�ɡɚ�� ɭɦɟɧɶɲɟɧɢɹ� ɨɩɟɪɚɰɢɨɧɧɨɣ�
ɬɪɚɜɦɵ�� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɨɫɬɭɩɚ� ɤɨ� ɜɫɟɦ� ɨɱɚɝɚɦ� ɧɟɤɪɨɡɚ�� ɨɫɬɚɧɨɜɤɢ�
ɤɪɨɜɨɬɟɱɟɧɢɹ�ɥɸɛɨɣ�ɥɨɤɚɥɢɡɚɰɢɢ��ɛɟɪɟɠɧɨɝɨ�ɨɬɧɨɲɟɧɢɹ�ɤ�ɬɤɚɧɹɦ�ɡɚ�
ɫɱɟɬ�ɫɨɯɪɚɧɟɧɢɹ�ɬɚɤɬɢɥɶɧɨɣ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�
ɩɨɡɜɨɥɹɸɬ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ�ɨ�ɬɨɦ��ɱɬɨ�ɫɨɜɪɟɦɟɧɧɵɟ�ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɢɟ�
ɦɟɬɨɞɵ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɷɤɫɬɪɚɤɨɪɩɨɪɚɥɶɧɵɯ�ɦɟɬɨɞɨɜ�
ɞɟɬɨɤɫɢɤɚɰɢɢ�ɫɧɢɠɚɸɬ�ɤɨɥɢɱɟɫɬɜɨ�ɨɫɥɨɠɧɟɧɢɣ��ɭɪɨɜɟɧɶ�ɥɟɬɚɥɶɧɨɫɬɢ�
ɢ�ɭɦɟɧɶɲɚɸɬ�ɫɪɨɤɢ�ɥɟɱɟɧɢɹ�
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,QWURGXFWLRQ��,Q�WKH�DQDO\VLV�RI�WKH�OLWHUDWXUH�DQG�RQ�WKH�H[SHULHQFH�ZH�KDYH�
VHHQ�WKDW�WKH�KLJKHVW�QXPEHUV�RI�SRVWRSHUDWLYH�PRUWDOLW\�DUH�SDWLHQWV�ZLWK�
VHYHUH�GHVWUXFWLYH�OHVLRQV�RI�WKH�SDQFUHDV��ZKLFK�DUH�RQ�DYHUDJH���±����
RI�DOO�SDWLHQWV�ZLWK�DFXWH�SDQFUHDWLWLV��7KHVH�SDWLHQWV�UHTXLUH�KXJH�PRUDO�
DQG�PDWHULDO�FRVWV�RI�WUHDWPHQW��$LP��(YDOXDWH�WKH�UHVXOWV�RI�ODSDURVFRSLF�
DVVLVWHG�PDQXDOO\��K\EULG��LQWHUYHQWLRQV�IRU�VHYHUH�QHFURWL]LQJ�SDQFUHDWLWLV��
GHWHUPLQH�WKH�RSWLPDO�WLPLQJ�RI�WKH�SULPDU\�VXUJHU\��ODQGPDUN�VDQDWLRQV�
DQG�WDFWLFV�LQWHQVLYH�WKHUDS\�XVLQJ�H[WUDFRUSRUHDO�GHWR[L¿FDWLRQ�PHWKRGV��
0DWHULDOV�DQG�PHWKRGV��)URP������WR������ZHUH�RSHUDWHG�RQ����SDWLHQWV�
ZLWK� VHYHUH� QHFURWL]LQJ� SDQFUHDWLWLV�� D� PDVVLYH� ����� DQG� WKH� WRWDO�
VXEWRWDO� ������ 7KH� DJH� RI� SDWLHQWV� IURP� ��� WR� ��� \HDUV�� /HVLRQ� YROXPH�
ZDV�HVWDEOLVKHG�RQ�WKH�EDVLV�RI�XOWUDVRXQG��8�6����FRPSXWHG�WRPRJUDSK\�
�&7��� 6FRUH� OHVLRQV� DQG� WKH� VXUURXQGLQJ� SDQFUHDWLF� WLVVXH� ZDV� FDUULHG�
RXW�RQ�D�VFDOH�(��%DOWKD]DU���������WKH�VHYHULW\�RI�WKH�SDWLHQW�±�WKH�VFDOH�
$3$&+(�,,��$SSOLHG�PDQXDOO\�DVVLVWHG�ODSDURVFRSLF��K\EULG��WUHDWPHQW�RI�
LQIHFWHG�SDQFUHDWLF�QHFURVLV��FHOOXOLWLV�DQG�SDUDSDQFUHDWLF�SDUDNROLFKHVNR\�
¿EHU� SDQFUHDWRJHQLF� SHULWRQLWLV�� $IWHU� SURYLGLQJ� DFFHVV� WR� WKH� EDFN�
RI� WKH� SDFNLQJ� EDJ� LQWURGXFHG� KDQG� KHOG� WUDFWLRQ� VWRPDFK� SHUIRUPHG�
DEGRPLQL]DWVL\X� SDQFUHDV�� OLYHU� DQG� VSOHQLF� PRELOL]HG� DQJOHV� FRORQ�
SHUIRUPHG�QHFURVHFWRP\��7R�UHWULHYH�WKH�UHVHFWHG�RU�UHPRWH�KDQG�VHL]XUHV�
RI�DEGRPLQDO�XVHG�/3$�520��)XUWKHU�UHYLVLRQ�RI�WKH�]RQH�RSHUDWLRQ�DQG�
VDQLWDWLRQ� RI� WKH� DEGRPLQDO� FDYLW\�� 3DUDSDQFUHDWLF� GUDLQHG� DUHD� GUDLQV�
WKURXJK�PRELOH��ZKLFK�LV�ORFDWHG�EHKLQG�WKH�PRELOL]HG�SDQFUHDV��3HQURVH�
GUDLQV�DUH�EURXJKW�RXW� WKURXJK� O\XPERWRPQ\H�FXWV� ULJKW�DQG� OHIW� DQG� LV�
FRQQHFWHG�WR�DQ�DFWLYH�DVSLUDWLRQ��)XUWKHU�GUDLQHG�REVWUXFWLYH�VSDFH�ODWHUDO�
FKDQQHOV�SHOYLV��2PHQWREXUVRVWRPX�IRUPHG�ZKLFK�GUDLQHG�VLOLFRQH�WXELQJ�
RU� 3HQURVH� GUDLQV�� ,QGLFDWLRQV� IRU� UHSHDWHG� EDLORXWV� DEGRPHQ� ULVH� ZHUH�
VLJQV�RI�PXOWLSOH�RUJDQ� IDLOXUH�� SHUVLVWHQW� LQWUD�DEGRPLQDO� K\SHUWHQVLRQ��
LQFUHDVH�WKH�]RQH�RI�QHFURVLV�RQ�&7�DQG�XOWUDVRXQG��5HKDELOLWDWLRQ�SURJUDP�
SHUIRUPHG� DOO� VXUYLYRUV� VLFN��5HVXOWV�� ,Q� HDUO\� �RQ� GD\� ��� SRVWRSHUDWLYH�
SHULRG�GXH�WR�LQFUHDVLQJ�PXOWL�RUJDQ�IDLOXUH�ZLWK�GHFRPSHQVDWHG�DOFRKROLF�
FLUUKRVLV� GLHG� �� ������� SDWLHQWV�� ,Q� ODWHU� VWDJHV� ���±��� GD\V�� IURP� ��
DUURVLYH�EOHHGLQJ��������SDWLHQWV�GLHG��7KXV�����SDWLHQWV�GLHG�RI�����������
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SDWLHQWV�� 3DWLHQWV�ZHUH� SHUIRUPHG� IURP��� WR� ���ZLWK� DQ� LQWHUYDO� RI� �±��
VDQDWLRQV�GD\V��)RXU�SDWLHQWV�ZHUH�RQ�SURORQJHG�PHFKDQLFDO�YHQWLODWLRQ�
WR� �� PRQWK�� $� FRPSUHKHQVLYH� WUHDWPHQW� XVLQJ� GHWR[L¿FDWLRQ� PHWKRGV�
�H[WHQGHG�YHQRYHQRXV�KHPRGLD¿OWUDWLRQ��SODVPDSKHUHVLV��89�DXWRORJRXV��
LQ����SDWLHQWV��&RQFOXVLRQ��6WXGLHV�KDYH�VKRZQ� WKDW� WUHDWPHQW�RI�VHYHUH�
QHFURWL]LQJ� SDQFUHDWLWLV� E\� DSSO\LQJ� PDQXDOO\�DVVLVWHG� ODSDURVFRSLF�
WHFKQLTXH�LV�HIIHFWLYH�GXH�WR�GHFUHDVH�VXUJLFDO�WUDXPD��KDYH�DFFHVV�WR�DOO�
RI� QHFURVLV�� EOHHGLQJ� VWRSV��ZKHUHYHU� ORFDWHG�� UHVSHFW� IRU� WKH� WLVVXHV�E\�
PDLQWDLQLQJ� WDFWLOH� VHQVLWLYLW\�� 7KH� ¿QGLQJV� OHDG� WR� WKH� FRQFOXVLRQ� WKDW�
PRGHUQ�HQGRVXUJLFDO�WHFKQLTXHV�FRPELQHG�ZLWK�WKH�XVH�RI�H[WUDFRUSRUHDO�
GHWR[L¿FDWLRQ� PHWKRGV� UHGXFH� WKH� QXPEHU� RI� FRPSOLFDWLRQV�� PRUWDOLW\�
UDWHV�DQG�UHGXFH�WUHDWPHQW�WLPH�

ɋɈȼɊȿɆȿɇɇɕɃ�ɉɈȾɏɈȾ�ɉɊɂ�ȼɕȻɈɊȿ�ɋɉɈɋɈȻȺ�
ɗɇȾɈɏɂɊɍɊȽɂɑȿɋɄɂɏ�ȺɇɌɂɊȿɎɅɘɄɋɇɕɏ�
ȼɆȿɒȺɌȿɅɖɋɌȼ
ɗ�Ɋ��Ɍɢɦɛɚɤɨɜ��Ɂ�ɋ��ɂɛɪɚɝɢɦɨɜ��ȿ�ɘ��ɑɟɪɧɵɲɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ⱥ��Ƚɚɥɥɹɦɨɜ
Ɇɨɫɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɞɨɤɚɡɚɧɨ� ɨɩɪɟɞɟɥɹɸɳɟɟ� ɡɧɚɱɟɧɢɟ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɜ�ɥɟɱɟɧɢɢ�ɨɫɥɨɠɧɟɧɧɵɯ�ɮɨɪɦ�ɝɚɫɬɪɨ�
ɷɡɨɮɚɝɟɚɥɶɧɨɣ� ɪɟɮɥɸɤɫɧɨɣ� ɛɨɥɟɡɧɢ� �ȽɗɊȻ�� ɢ� ɝɪɵɠ� ɩɢɳɟɜɨɞɧɨɝɨ�
ɨɬɜɟɪɫɬɢɹ� ɞɢɚɮɪɚɝɦɵ� �ȽɉɈȾ��� ɫɬɚɜɲɢɯ� ©ɡɨɥɨɬɵɦ� ɫɬɚɧɞɚɪɬɨɦª�
ɷɧɞɨɯɢɪɭɪɝɢɢ�� ɬɚɤ� ɠɟ� ɤɚɤ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɹ��
ȼ� ɬɨɠɟ� ɜɪɟɦɹ� ɧɟ� ɩɪɟɤɪɚɳɚɟɬɫɹ� ɩɨɥɟɦɢɤɚ� ɨ� ɜɵɛɨɪɟ� ɫɩɨɫɨɛɚ�
ɮɭɧɞɨɩɥɢɤɚɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ�ɮɭɧɞɨɩɥɢɤɚɰɢɢ�ɭ�ɛɨɥɶɧɵɯ�ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɣ�
ɪɟɮɥɸɤɫɧɨɣ�ɛɨɥɟɡɧɶɸ��ȽɗɊȻ��ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɚɡɥɢɱɧɵɯ�ɫɩɨɫɨɛɨɜ�
ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɚɧɬɢɪɟɮɥɸɤɫɧɵɯ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ��
ɚɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɫ� ɩɨɡɢɰɢɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��&������ɝ��ɩɨ�ɧɨɹɛɪɶ������ɝ��ɨɩɟɪɢɪɨɜɚɧɵ�ɛɨɥɟɟ�
����ɛɨɥɶɧɵɯ��ɋɨɨɬɧɨɲɟɧɢɟ�ɠɟɧɳɢɧ�ɢ�ɦɭɠɱɢɧ�±������ɜɨɡɪɚɫɬ�±�ɨɬ����
ɞɨ� ��� ɥɟɬ�� ȽɉɈȾ� ɩɨ� ɞɚɧɧɵɦ� ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ� ɜɵɹɜɥɟɧɚ� ɭ� ������� ɜ�
������ɫɥɭɱɚɟɜ�±�ɫɤɨɥɶɡɹɳɚɹ�ɢ�ɭ�������ɩɚɰɢɟɧɬɨɜ�±�ɮɢɤɫɢɪɨɜɚɧɧɚɹ�
ɚɤɫɢɚɥɶɧɚɹ� ȽɉɈȾ�� ɍ� ������ ɛɨɥɶɧɵɯ� ɜɵɹɜɥɟɧ� ɷɡɨɮɚɝɢɬ� ɪɚɡɥɢɱɧɨɣ�
ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɩɨ� 6DYDU\�0LOOHU�� ɭ� ����� ɛɨɥɶɧɵɯ� ±�
ɩɟɩɬɢɱɟɫɤɚɹ� ɫɬɪɢɤɬɭɪɚ� ɞɢɫɬɚɥɶɧɨɝɨ� ɨɬɞɟɥɚ� ɩɢɳɟɜɨɞɚ�� ɇɚ� ɷɬɚɩɚɯ�
ɜɧɟɞɪɟɧɢɹ� ɚɧɬɢɪɟɮɥɸɤɫɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɧɚɦɢ� ɩɪɨɜɟɞɟɧɵ�
ɟɞɢɧɢɱɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� /RUWDW�-DFRE� ±� ������ 'RU� ±� ���� ɨɬ�
ɤɨɬɨɪɵɯ� ɦɵ� ɨɬɤɚɡɚɥɢɫɶ�� ɩɨɥɭɱɢɜ� ɪɟɰɢɞɢɜɵ� ȽɗɊȻ�� ȼ� ɫɥɟɞɭɸɳɟɣ�
ɫɟɪɢɢ� ɦɵ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɮɭɧɞɨɩɥɢɤɚɰɢɢ� 1LVVHQ�5RVHWWL� ±� �������
ɧɨ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɪɨɬɢɪɭɸɳɟɣ� ɩɢɳɟɜɨɞ� ɝɢɩɟɪɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɮɭɧɞɨɩɥɢɤɚɰɢɨɧɧɨɣ� ɦɚɧɠɟɬɵ� ɜɥɟɤɥɨ� ɡɚ� ɫɨɛɨɣ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ�
ɞɥɢɬɟɥɶɧɨɣ� ɞɢɫɮɚɝɢɢ� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɫɪɨɤɨɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�
ɪɟɚɛɢɥɢɬɚɰɢɢ� ɢ� ɨɬɪɚɠɚɥɨɫɶ� ɧɚ� ɤɚɱɟɫɬɜɟ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ�
�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɨɬɦɟɱɟɧɵ�ɭ� ������ɨɩɪɨɲɟɧɧɵɯ��
ɫɨɯɪɚɧɹɜɲɢɟɫɹ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�ɨɬ���ɦɟɫ�ɞɨ���ɝɨɞɚ���ɉɨ�ɦɟɪɟ�ɧɚɤɨɩɥɟɧɢɹ�
ɫɨɛɫɬɜɟɧɧɨɝɨ�ɨɩɵɬɚ�ɢ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ�ɚɧɚɥɢɡɚ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɧɚɢɛɨɥɟɟ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦɢ� ɨɤɚɡɚɥɢɫɶ� ɩɚɪɰɢɚɥɶɧɵɟ�
ɮɭɧɞɨɩɥɢɤɚɰɢɢ�ɩɨ�7RXSHW�±�ɭ�������ɢ�ɩɨ�1LVVHQ�±�ɭ�������ɩɚɰɢɟɧɬɨɜ��
ɑɟɪɧɨɭɫɨɜɭ� ±� ɭ� ������� ɚ� ɬɚɤɠɟ� ɮɭɧɞɨɩɥɢɤɚɰɢɹ� ɜ� ɦɨɞɢɮɢɤɚɰɢɢ�
ɤɥɢɧɢɤɢ� �ɩɚɬɟɧɬ� ɊɎ� ʋ� ���������� ɉɪɢ� ɛɨɥɶɲɢɯ� ɝɪɵɠɚɯ� �ɛɨɥɟɟ� ��
ɫɦ��� ɚ� ɬɚɤ� ɠɟ� ɩɪɢ� ɧɟɫɬɚɧɞɚɪɬɧɵɯ� ɫɢɬɭɚɰɢɹɯ� ɨɛɹɡɚɬɟɥɶɧɚɹ� ɡɚɞɧɹɹ�
ɤɪɭɪɨɪɚɮɮɢɹ� ɞɨɩɨɥɧɹɥɚɫɶ� ɩɪɨɬɟɡɢɪɨɜɚɧɢɟɦ� ɞɟɮɟɤɬɚ� ɩɢɳɟɜɨɞɧɨɝɨ�
ɨɬɜɟɪɫɬɢɹ� ɞɢɚɮɪɚɝɦɵ� ɨɛɥɟɝɱɟɧɧɵɦɢ� ɢ� ɤɨɦɩɨɡɢɬɧɵɦɢ� ɩɪɨɬɟɡɚɦɢ�
±� ������� Ⱦɜɭɦ� ɛɨɥɶɧɵɦ� ɫ� ɩɟɩɬɢɱɟɫɤɨɣ� ɫɬɪɢɤɬɭɪɨɣ� ɩɢɳɟɜɨɞɚ�
ɜɵɩɨɥɧɟɧɚ� ɬɪɚɧɫɯɢɚɬɚɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ� ɧɢɠɧɟɣ� ɬɪɟɬɢ� ɩɢɳɟɜɨɞɚ� ɫ�
ɷɡɨɮɚɝɨɝɚɫɬɪɨɫɬɨɦɢɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɫɥɨɠɧɟɧɢɹ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�
ɜɨɡɧɢɤɥɢ�ɭ�����������ɛɨɥɶɧɵɯ��ɩɨɜɪɟɠɞɟɧɢɟ�ɩɚɪɟɧɯɢɦɵ�ɫɟɥɟɡɟɧɤɢ�ɫ�
ɨɛɪɚɡɨɜɚɧɢɟɦ�ɛɨɥɶɲɨɣ�ɩɨɞɤɚɩɫɭɥɶɧɨɣ�ɝɟɦɚɬɨɦɵ�ɭ����������ɛɨɥɶɧɨɣ��
ɤɚɪɛɨɤɫɢɬɨɪɚɤɫ� ±� ɭ� �� ������� ɛɨɥɶɧɵɯ�� ɩɟɪɮɨɪɚɰɢɹ� ɤɚɪɞɢɚɥɶɧɨɝɨ�
ɨɬɞɟɥɚ� ɠɟɥɭɞɤɚ� ±� ɭ� �� ������� ɩɚɰɢɟɧɬɨɜ�� ɪɚɡɜɢɬɢɟ� ɩɨɞɩɟɱɟɧɨɱɧɨɝɨ�
ɚɛɫɰɟɫɫɚ�±�ɭ����������ɛɨɥɶɧɨɣ�ɢ�ɪɟɰɢɞɢɜ�ɝɪɵɠɢ�±�ɭ��������ɛɨɥɶɧɵɯ��
ɜɵɡɜɚɧɧɵɣ� ɪɚɫɯɨɠɞɟɧɢɟɦ� ɧɨɠɟɤ� ɞɢɚɮɪɚɝɦɵ� ɧɚ� ɷɬɚɩɟ� ɨɫɜɨɟɧɢɹ�
ɦɟɬɨɞɢɤɢ��ɍ�����������ɛɨɥɶɧɵɯ�ɨɬɦɟɱɚɥɢ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ�ɹɜɥɟɧɢɹ�
ɞɢɫɮɚɝɢɢ�� ɤɨɬɨɪɵɟ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɤɭɩɢɪɨɜɚɥɢɫɶ�� ɩɪɢɱɟɦ� ɱɚɳɟ�
ɜɫɟɝɨ� ������� ɛɨɥɶɧɵɯ�� ɞɢɫɮɚɝɢɹ� ɨɬɦɟɱɚɥɚɫɶ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɩɨ�
1LVVHQ�ɢ�1LVVHQ�5RVHWWL��ɪɟɠɟ��������±�ɭ�ɛɨɥɶɧɵɯ��ɤɨɬɨɪɵɦ�ɜɵɩɨɥɧɟɧɚ�
ɩɚɪɰɢɚɥɶɧɚɹ� ɮɭɧɞɨɩɥɢɤɚɰɢɹ�� ȼɵɜɨɞɵ�� Ʌɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɬɪɟɛɭɟɬ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ� ɩɨɞɯɨɞɚ�� ɐɢɪɤɭɥɹɪɧɨɫɬɶ�
ɦɚɧɠɟɬɵ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɟ�ɫɬɨɥɶɤɨ�ɜɵɪɚɠɟɧɧɨɫɬɶɸ�ɫɢɦɩɬɨɦɨɜ�ȽɗɊȻ��
ɫɤɨɥɶɤɨ�ɦɨɛɢɥɶɧɨɫɬɶɸ�ɞɧɚ�ɠɟɥɭɞɤɚ�ɢ�ɢɫɯɨɞɧɨɣ�ɦɨɬɨɪɢɤɨɣ�ɩɢɳɟɜɨɞɚ�
�ɮɨɪɦɢɪɨɜɚɧɢɟ�©ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ�ɦɚɧɠɟɬɵª���ɇɟɨɛɯɨɞɢɦɨ�ɢɡɛɟɝɚɬɶ�

ɮɢɤɫɚɰɢɢ� ɦɚɧɠɟɬɵ� ɤ� ɧɨɠɤɚɦ� ɞɢɚɮɪɚɝɦɵ�� ɩɨɫɤɨɥɶɤɭ� ɷɬɨ� ɜɵɡɵɜɚɟɬ�
ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɟ� ɹɜɥɟɧɢɹ� ɞɢɫɮɚɝɢɢ� ɢ� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ�� Ⱦɨɫɬɭɩ�
ɤ� ɩɢɳɟɜɨɞɧɨ�ɠɟɥɭɞɨɱɧɨɦɭ� ɩɟɪɟɯɨɞɭ� ɞɥɹ� ɧɚɥɨɠɟɧɢɹ� ɦɚɧɠɟɬɵ�
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɬɢɩɨɦ�ɠɟɥɭɞɨɱɧɨɣ�ɫɟɤɪɟɰɢɢ��ɇɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦɢ�
ɹɜɥɹɸɬɫɹ� ɨɩɟɪɚɰɢɢ� 1LVVHQ�� 7RXSHW�� Ɋɇɐɏ� �ɩɨ� Ⱥ�Ɏ�� ɑɟɪɧɨɭɫɨɜɭ��
ɢ� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɜ� ɤɥɢɧɢɤɟ� ɫɩɨɫɨɛ� ɮɭɧɞɨɩɥɢɤɚɰɢɢ� �ɩɚɬɟɧɬ�
ɊɎ� ʋ� ���������� ɰɟɥɟɫɨɨɛɪɚɡɧɵ� ɩɪɢ� ɞɟɮɟɤɬɚɯ� ɛɨɥɟɟ� �� ɫɦ�� ɩɪɢ�
ɝɢɩɨɬɪɨɮɢɢ� ɧɨɠɟɤ� ɞɢɚɮɪɚɝɦɵ�� ɭ� ɩɚɰɢɟɧɬɨɜ� ɩɪɟɤɥɨɧɧɨɝɨ� ɜɨɡɪɚɫɬɚ��
ȼɚɠɧɵɦ� ɫɱɢɬɚɟɦ� ɩɟɪɢɨɩɟɪɚɰɢɨɧɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɯɢɪɭɪɝɚ��
ɝɚɫɬɪɨɷɧɬɟɪɨɥɨɝɚ�ɢ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɩɫɢɯɨɥɨɝɚ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɨɰɟɧɤɨɣ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɢ�ɫɬɟɩɟɧɢ�©ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢª�
ɤɚɱɟɫɬɜɨɦ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɚ� ɫ� ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɣ� ɪɟɮɥɸɤɫɧɨɣ�
ɛɨɥɟɡɧɶɸ�

02'(51�$3352$&+�:+(1�&+226,1*�$1�(1'2685*,&$/�
$17,5()/8;�,17(59(17,216
(�5��7LPEDNRY��=�6��,EUDJLPRY��(�<X��&KHUQ\VKHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�$��*DOO\DPRY
(YGRNLPRY�0RVFRZ�6WDWH�8QLYHUVLW\�RI�0HGLFLQH�DQG�'HQWLVWU\��
0RVFRZ��5XVVLD

,QWURGXFWLRQ��7R�GDWH�SURYHG�GHFLVLYH�LPSRUWDQFH�RI�ODSDURVFRSLF�VXUJHU\�
LQ�WKH�WUHDWPHQW�RI�FRPSOLFDWHG�IRUPV�RI�JDVWUR�RHVRSKDJHDO�UHÀX[�GLVHDVH�
�*(5'��DQG�KHUQLDV�SLVFKHYRGJQRJR�DSHUWXUH��++���WKLV�EHFDPH�WKH�©JROG�
VWDQGDUGª�(QGRVXUJHU\��DV�ZHOO�DV�FXUUHQWO\�ODSDURVFRSLF�FKROHF\VWHFWRP\��
$W�WKH�VDPH�WLPH�GRHV�QRW�VWRS�WKH�FRQWURYHUV\�DERXW�FKRRVLQJ�D�PHWKRG�
RI� IXQGRSOLFDWLRQ�� $LP�� (YDOXDWLRQ� RI� WKH� UHVXOWV� RI� ODSDURVFRSLF�
IXQGRSOLFDWLRQ� LQ�SDWLHQWV�ZLWK�JDVWURHVRSKDJHDO� UHÀX[�GLVHDVH� �*(5'��
IRU� WKH�YDULRXV�ZD\V� HQGRVXUJLFDO� DQWLUHÀX[� VXUJLFDO� LQWHUYHQWLRQV�� GDWD�
DQDO\VLV�IURP�WKH�SHUVSHFWLYH�RI�TXDOLW\�RI�OLIH��0DWHULDOV�DQG�PHWKRGV��&�
�����WR�1RYHPEHU������WKH�RSHUDWHG�RQ�PRUH�WKDQ�����SDWLHQWV��)HPDOH�
WR�PDOH�UDWLR������DJH����WR����\HDUV��++�UDGLRJUDSKLF�GHWHFWHG�LQ��������
������RI� FDVHV��PRYLQJ� DQG� LQ� ������RI� SDWLHQWV� ±� ¿[HG� D[LDO�++�� ,Q�
������ RI� SDWLHQWV� GLDJQRVHG� HVRSKDJLWLV� RI� YDU\LQJ� VHYHULW\� WR� 6DYDU\�
0LOOHU��LQ������RI�SDWLHQWV�±�SHSWLF�VWULFWXUH�RI�WKH�GLVWDO�HVRSKDJXV��'XULQJ�
WKH�LPSOHPHQWDWLRQ�SKDVH�RI�DQWLUHÀX[�LQWHUYHQWLRQV�ZH�SHUIRUPHG�VLQJOH�
LQWHUYHQWLRQ�/RUWDW�-DFRE�±�������'RU�±����ZKLFK�ZH� UHIXVHG� UHODSVHV�
UHFHLYHG�*(5'��,Q�WKH�QH[W�VHULHV�ZH�XVHG�IXQGRSOLFDWLRQ�1LVVHQ�5RVHWWL�
±� ������� EXW� WKH� IRUPDWLRQ� RI� URWDWLQJ� WKH� HVRSKDJXV� K\SHUIXQFWLRQDO�
IXQGRSOLNDWVLRQQR\� FXII� HQWDLOHG� WKH� HPHUJHQFH� RI� ORQJ�WHUP�G\VSKDJLD�
DQG�LQFUHDVH�LQ�WHUPV�RI�SRVW�RSHUDWLYH�UHFRYHU\�DQG�ZDV�UHÀHFWHG�LQ�WKH�
TXDOLW\� RI� OLIH� RI� SDWLHQWV� �SRRU� UHVXOWV� ZHUH� REVHUYHG� LQ� ������ RI� WKH�
UHVSRQGHQWV��SHUVLVW�RYHU�IURP���PRQWKV�WR���\HDU���:LWK�WKH�DFFXPXODWLRQ�
RI� SHUVRQDO� H[SHULHQFH� DQG� D� UHWURVSHFWLYH� DQDO\VLV� RI� SRVWRSHUDWLYH�
UHVXOWV� ZHUH� PRVW� SUHIHUUHG� SDUWLDO� IXQGRSOLFDWLRQ� 7RXSHW� ±� DW� ������
DQG�������LQ�1LVVHQ�SDWLHQWV�&KHUQRXVRYR�±��������DQG�IXQGRSOLFDWLRQ�
PRGL¿FDWLRQV� FOLQLF� �5)� SDWHQW� QXPEHU� ����������� )RU� ODUJH� KHUQLDV�
�PRUH� WKDQ��FP��� DV�ZHOO� DV� LQ� QRQ�VWDQGDUG� VLWXDWLRQV�PDQGDWRU\� EDFN�
NUXURUDI¿\D�VXSSOHPHQWHG�SURVWKHWLF�KLDWDO�GHIHFW�OLJKWZHLJKW�FRPSRVLWH�
SURVWKHVHV�DQG��������7ZR�SDWLHQWV�ZLWK�SHSWLF�VWULFWXUHV�RI�WKH�HVRSKDJXV�
DUH�PDGH�7UDQVKLDWDO� UHVHFWLRQ�RI� WKH� ORZHU� WKLUG�RI� WKH�HVRSKDJXV�ZLWK�
HVRSKDJRJDVWURVWRP\��5HVXOWV��3RVWRSHUDWLYH�FRPSOLFDWLRQV�RFFXUUHG�LQ����
�������SDWLHQWV�ZLWK�VSOHQLF�SDUHQFK\PD�GDPDJH�IRUP�ODUJH�VXEFDSVXODU�
KHPDWRPD� LQ� �� ������� SDWLHQWV�� NDUERNVLWRUDNV� LQ� �� ������� SDWLHQWV��
SHUIRUDWLRQ�RI�WKH�JDVWULF�FDUGLD�LQ����������SDWLHQWV��WKH�GHYHORSPHQW�RI�
VXEKHSDWLF�DEVFHVV�LQ����������SDWLHQWV��DQG�WKH�UHFXUUHQFH�RI�KHUQLDWLRQ�
LQ��������SDWLHQWV��FDXVHG�E\�GLYHUJHQW�OHJV�DSHUWXUH�VWDJH�RI�GHYHORSPHQW�
PHWKRGRORJLHV��,Q�����������SDWLHQWV�KDG�VKRUW�WHUP�HIIHFWV�RI�G\VSKDJLD�
WKDW�VWRSHG�\RXUVHOI��DQG��PRVW�RIWHQ��������RI�SDWLHQWV���G\VSKDJLD�ZDV�
REVHUYHG�DIWHU�VXUJHU\�IRU�1LVVHQ�DQG�1LVVHQ�5RVHWWL��OHVV�RIWHQ��������±�LQ�
SDWLHQWV�ZKR�XQGHUZHQW�SDUWLDO�IXQGRSOLFDWLRQ��&RQFOXVLRQ��/DSDURVFRSLF�
VXUJHU\�UHTXLUHV�DQ�LQGLYLGXDO�DSSURDFK��&LUFXODULW\�FXII�LV�GHWHUPLQHG�QRW�
VR�PXFK�WKH�VHYHULW\�RI�V\PSWRPV�RI�*(5'�DV�PRELOLW\�IXQGXV�DQG�LQLWLDO�
PRWLOLW\�RI�WKH�HVRSKDJXV��WKH�IRUPDWLRQ�RI�WKH�©SK\VLRORJLFDO�FXIIª���0XVW�
DYRLG�¿[LQJ�FXIIV� WR� WKH� OHJV�RI� WKH�GLDSKUDJP�DV� LW�FDXVHV�PRUH�VHYHUH�
HIIHFWV�RI�G\VSKDJLD�DQG�SDLQ��$FFHVV� WR� WKH�HVRSKDJHDO�JDVWULF� MXQFWLRQ�
RI�WKH�FXII�GHSHQGV�RQ�WKH�W\SH�RI�JDVWULF�VHFUHWLRQ��$UH�WKH�PRVW�HIIHFWLYH�
RSHUDWLRQ�1LVVHQ�� 7RXSHW�� 51&+� �RQ�$�)�&KHUQRXVRYX�� DQG� GHYHORSHG�
LQ� D� ZD\� WR� WKH� FOLQLF� IXQGRSOLFDWLRQ� �5)� SDWHQW� QXPEHU� ��������� LV�
DGYLVDEOH�IRU�GHIHFWV�JUHDWHU�WKDQ���FP��ZLWK�PDOQXWULWLRQ�OHJV�GLDSKUDJP�
HOGHUO\� SDWLHQWV�� &RQVLGHU� LPSRUWDQW� LQWHUDFWLRQ� SHULRSHUDWLYH� VXUJHU\��
JDVWURHQWHURORJ\�DQG�FOLQLFDO�SV\FKRORJLVW�ZLWK�VXEVHTXHQW�HYDOXDWLRQ�RI�
UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�DQG�WKH�GHJUHH�RI�©VDWLVIDFWLRQª�TXDOLW\�RI�OLIH�
RI�SDWLHQWV�ZLWK�JDVWURHVRSKDJHDO�UHÀ\FV�GLVHDVH�
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ɈɉȿɊȺɌɂȼɇɈȿ�Ʌȿɑȿɇɂȿ�ɏɊɈɇɂɑȿɋɄɈȽɈ�
ɉȺɇɄɊȿȺɌɂɌȺ��ɈɋɅɈɀɇȿɇɇɈȽɈ�ɉɊɈɌəɀȿɇɇɈɃ�
ɋɌɊɂɄɌɍɊɈɃ�ɏɈɅȿȾɈɏȺ
Ɉ�Ⱥ��ɋɩɢɪɢɞɨɜɢɱ��Ⱥ�Ⱥ��əɰɟɜɢɱ��ɋ�ȼ��Ɇɨɢɫɟɟɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��Ʉ�ɋ��Ȼɟɥɸɤ��ɞ�ɦ�ɧ���ɩɪɨɮ��Ʉ�ɇ��
ɀɚɧɞɚɪɨɜ
Ƚɪɨɞɧɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ƚɪɨɞɧɨ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɨɬɦɟɱɚɟɬɫɹ� ɧɟɭɤɥɨɧɧɵɣ� ɪɨɫɬ� ɱɢɫɥɚ�
ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɩɚɧɤɪɟɚɬɢɬɨɦ��ɉɪɢ�ɷɬɨɦ�ɜɫɬɪɟɱɚɸɬɫɹ�ɬɹɠɟɥɵɟ�
ɮɨɪɦɵ��ɩɪɨɹɜɥɹɸɳɢɟɫɹ�ɜɵɪɚɠɟɧɧɵɦ�ɛɨɥɟɜɵɦ�ɫɢɧɞɪɨɦɨɦ��ɤɚɯɟɤɫɢɟɣ��
ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɨɣ�� ɷɤɡɨ�� ɢ� ɷɧɞɨɤɪɢɧɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ��
ɞɢɫɩɟɩɫɢɱɟɫɤɢɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�� ɧɚɪɭɲɟɧɢɹɦɢ� ɛɟɥɤɨɜɨɝɨ� ɢ�
ɷɥɟɤɬɪɨɥɢɬɧɨɝɨ�ɨɛɦɟɧɨɜ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɫɬɚɧɨɜɢɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�ɩɨɢɫɤ�
ɧɨɜɵɯ��ɛɨɥɟɟ�ɪɚɰɢɨɧɚɥɶɧɵɯ�ɢ�ɫɨɜɪɟɦɟɧɧɵɯ�ɦɟɬɨɞɨɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɤɚ�ɢ�
ɜɧɟɞɪɟɧɢɟ�ɜ�ɩɪɚɤɬɢɤɭ�ɧɨɜɨɝɨ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɧɧɨɝɨ�ɦɟɬɨɞɚ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɩɚɧɤɪɟɚɬɢɬɚ�� ɨɫɥɨɠɧɟɧɧɨɝɨ�
ɫɬɟɧɨɡɨɦ� ɢɧɬɪɚɩɚɧɤɪɟɚɬɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɨɛɳɟɝɨ� ɠɟɥɱɧɨɝɨ� ɩɪɨɬɨɤɚ�
�Ɉɀɉ�� ɫ� ɪɚɡɜɢɬɢɟɦ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ��� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɪɟɰɢɞɢɜɢɪɭɸɳɢɦ� ɩɚɧɤɪɟɚɬɢɬɨɦ� �ɝɢɩɟɪɬɟɧɡɢɨɧɧɨ�
ɩɪɨɬɨɤɨɜɵɣ� ɬɢɩ�� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫɨ� ɫɬɟɧɨɡɨɦ� ɢɧɬɪɚɩɚɧɤɪɟɚɬɢɱɟɫɤɨɣ�
ɱɚɫɬɢ�Ɉɀɉ��ɉɨ�ɞɚɧɧɵɦ�ɆɊɌ�ɪɚɫɲɢɪɟɧɢɟ�ɝɥɚɜɧɨɝɨ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ�
ɩɪɨɬɨɤɚ�ɢɦɟɥɨ�ɦɟɫɬɨ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɢ�ɫɨɫɬɚɜɢɥɨ�������ɦɦ��PLQ�±���
ɦɦ��PD[�±����ɦɦ���ɍ�����ɩɚɰɢɟɧɬɨɜ�ɛɵɥɨ�ɨɬɦɟɱɟɧɨ�ɧɚɥɢɱɢɟ�ɤɢɫɬɨɡɧɵɯ�
ɨɛɪɚɡɨɜɚɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� Ʉɪɨɦɟ�
ɬɨɝɨ�� ɭ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ� ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ� ɧɚɥɢɱɢɟ� ɩɪɨɬɹɠɟɧɧɨɝɨ�
ɫɬɟɧɨɡɚ� ɢɧɬɪɚɩɚɧɤɪɟɚɬɢɱɟɫɤɨɣ� ɱɚɫɬɢ� Ɉɀɉ� ɪɚɫɲɢɪɟɧɢɟɦ� ɯɨɥɟɞɨɯɚ�
ɞɨ� ������� ɦɦ�� ɉɨ� ɞɚɧɧɵɦ� ȻȺɄ� ɭɪɨɜɟɧɶ� ɨɛɳɟɝɨ� ɛɢɥɢɪɭɛɢɧɚ� ɤɪɨɜɢ�
ɞɨ� ɨɩɟɪɚɰɢɢ� ɫɨɫɬɚɜɢɥ� ±� ���������� ɚɦɢɥɚɡɵ� ±� ���������� ȺɫȺɌ� ±�
����������� ȺɥȺɌ� ±� ��������� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ�
ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɩɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɜ� ɤɥɢɧɢɤɟ� ɦɟɬɨɞɢɤɟ�
�ɩɚɬɟɧɬ� ɊȻ� ʋ� ������ ɨɬ� ������������� ȼɵɩɨɥɧɹɥɢ� ɜɟɪɯɧɟɫɪɟɞɢɧɧɭɸ�
ɥɚɩɚɪɨɬɨɦɢɸ�� Ⱦɨɫɬɭɩ� ɤ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɟ� ɨɫɭɳɟɫɬɜɥɹɥɢ�
ɱɟɪɟɡ� ɠɟɥɭɞɨɱɧɨ�ɨɛɨɞɨɱɧɭɸ� ɫɜɹɡɤɭ�� ɉɪɨɢɡɜɨɞɢɥɚɫɶ� ɩɪɨɞɨɥɶɧɚɹ�
ɜɢɪɫɭɧɝɨɬɨɦɢɹ� ɞɥɢɧɧɨɣ� ɞɨ� �±��� ɫɦ� ɫ� ɤɥɢɧɨɜɢɞɧɨɣ� ɪɟɡɟɤɰɢɟɣ� ɬɟɥɚ�
ɢ� ɯɜɨɫɬɚ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɫɭɛɬɨɬɚɥɶɧɨɣ� ɤɥɢɧɨɜɢɞɧɨɣ�
ɪɟɡɟɤɰɢɟɣ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ȼ� ɩɨɫɥɟɞɭɸɳɟɦ�� ɧɚ�
ɦɟɬɚɥɥɢɱɟɫɤɨɦ�ɡɨɧɞɭ�Ⱦɨɥɢɨɬɬɢ��ɜɜɟɞɟɧɧɨɦ�ɱɟɪɟɡ�ɤɭɥɶɬɸ�ɩɭɡɵɪɧɨɝɨ�
ɩɪɨɬɨɤɚ� ɜ� ɩɪɟɫɬɟɧɨɬɢɱɟɫɤɨɣ� ɱɚɫɬɢ� Ɉɀɉ�� ɜɵɩɨɥɧɹɥɢ� ɢɫɫɟɱɟɧɢɟ�
ɬɤɚɧɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɞɨ� ɫɬɟɧɤɢ� Ɉɀɉ�� ɜ� ɤɨɬɨɪɵɣ� ɜɜɟɞɟɧ�
ɦɟɬɚɥɥɢɱɟɫɤɢɣ� ɡɨɧɞ�� ɢ� ɩɪɨɜɨɞɢɥɢ� ɜɫɤɪɵɬɢɟ� Ɉɀɉ� ɞɨ� ���±���� ɫɦ��
ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɧɚɤɥɚɞɵɜɚɥɢ�ɲɜɵ��ɞɟɤɫɨɧ����ɞɥɹ�ɝɟɪɦɟɬɢɡɚɰɢɢ�
ɯɨɥɟɞɨɯɨɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ� ɫɨɨɛɳɟɧɢɹ� ɨɬ� ɡɚɛɪɸɲɢɧɧɨɣ� ɤɥɟɬɱɚɬɤɢ��
ɑɟɪɟɡ� ɤɭɥɶɬɸ� ɩɭɡɵɪɧɨɝɨ� ɩɪɨɬɨɤɚ� ɜɜɨɞɢɥɢ� ɞɪɟɧɚɠ� �ɬɢɩɚ� ɏɨɥɫɬɟɞɚ±
ɉɢɤɨɜɫɤɨɝɨ�� ɜ� ɫɮɨɪɦɢɪɨɜɚɧɧɨɟ� ɧɚɦɢ� ɯɨɥɟɞɨɯɨɩɚɧɤɪɟɚɬɢɱɟɫɤɨɟ�
ɫɨɭɫɬɶɟ��ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɜɵɩɨɥɧɹɥɢ�ɧɚɥɨɠɟɧɢɟ�ɢɡɨɩɟɪɢɫɬɚɥɶɬɢɱɟɫɤɨɝɨ�
ɩɪɨɞɨɥɶɧɨɝɨ� ɩɚɧɤɪɟɚɬɨɟɸɧɨɚɧɚɫɬɨɦɨɡɚ� ɧɚ� ɜɵɤɥɸɱɟɧɧɨɣ� ɢɡ�
ɩɢɳɟɜɚɪɟɧɢɹ� ɩɨ� ɦɟɬɨɞɢɤɟ� Ɋɍ� ɩɟɬɥɟ� ɬɨɳɟɣ� ɤɢɲɤɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɨɫɥɨɠɧɟɧɢɟ� ɜ� ɜɢɞɟ�
ɦɢɤɪɨɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�ɩɚɧɤɪɟɚɬɨɟɸɧɨɚɧɚɫɬɨɦɨɡɚ��ɤɭɩɢɪɨɜɚɜɲɟɟɫɹ�
ɤɨɧɫɟɪɜɚɬɢɜɧɵɦɢ� ɦɟɪɨɩɪɢɹɬɢɹɦɢ�� ɨɬɦɟɱɟɧɨ� ɭ� �� ɩɚɰɢɟɧɬɚ�� ɇɚ� ��ɟ�
ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɰɢɢ� ɭɪɨɜɟɧɶ� ɨɛɳɟɝɨ� ɛɢɥɢɪɭɛɢɧɚ� ɤɪɨɜɢ� ɫɨɫɬɚɜɢɥ�
����������ɚɦɢɥɚɡɵ�±������������ȺɫȺɌ�±���������ȺɥȺɌ�±�����������ȼɫɟ�
ɛɨɥɶɧɵɟ� ɜɵɩɢɫɚɧɵ� ɢɡ� ɤɥɢɧɢɤɢ� ɜ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ��
Ɋɟɰɢɞɢɜɚ�ɛɨɥɟɜɨɝɨ�ɫɢɧɞɪɨɦɚ�ɢ�ɠɟɥɬɭɯɢ�ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ��ȼɵɜɨɞɵ��
ɉɪɟɞɥɚɝɚɟɦɵɣ� ɦɟɬɨɞ� ɞɟɣɫɬɜɢɬɟɥɶɧɨ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ�
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ� ɚɞɟɤɜɚɬɧɨɝɨ� ɜɧɭɬɪɟɧɧɟɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɨɛɳɟɝɨ�
ɠɟɥɱɧɨɝɨ� ɩɪɨɬɨɤɚ� ɢ� ɩɪɨɬɨɤɨɜɨɣ� ɫɢɫɬɟɦɵ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ��
ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɭɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�

685*,&$/�75($70(17�2)�&203/,&$7('�&+521,&�
3$1&5($7,7,6�:,7+�&+2/('2&+$/�/(1*7+�675,&785(
2�$��6SLU\GRYLFK��$�$��<DWVHYLFK��6�9��0RLVHHYD
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL�.�6��%HO\XN��'0HG6FL��3URI��.�1��
=KDQGDURY�
*URGQR�6WDWH�0HGLFDO�8QLYHUVLW\��*URGQR��%HODUXV

,QWURGXFWLRQ��7KHUH� LV� D� VWHDG\� LQFUHDVH� RI� WKH� QXPEHU� RI� SDWLHQWV�ZLWK�
FKURQLF� SDQFUHDWLWLV� LQ� ODVW� \HDUV�� $W� WKH� VDPH� WLPH�� WKHUH� DUH� VHYHUH��
PDQLIHVWHG� E\� VWURQJ� SDLQ�� FDKH[LD�� REVWUXFWLYH� MDXQGLFH�� HQGRFULQH�
LQVXI¿FLHQF\�� G\VSHSWLF� GLVRUGHUV�� SURWHLQ� DQG� HOHFWURO\WH� PHWDEROLVP��

,Q� WKLV� UHJDUG�� LW� EHFRPHV� XUJHQW� WR� VHDUFK� QHZ�� PRUH� HI¿FLHQW� DQG�
PRGHUQ�PHWKRGV�RI�VXUJLFDO� WUHDWPHQW�RI�FKURQLF�SDQFUHDWLWLV��$LP��7KH�
GHYHORSPHQW� DQG� LQWURGXFWLRQW� RI� WKH� QHZ� SDWKRJHQHWLFDOO\� IRXQGHG�
PHWKRG� RI� VXUJLFDO� WUHDWPHQW� RI� FKURQLF� SDQFUHDWLWLV� FRPSOLFDWHG� E\� D�
VWHQRVLV� RI� WKH� LQWUDSDQNUHDWLF� SDUW� RI� WKH� JHQHUDO� ELOLRXV� FKDQQHO� ZLWK�
GHYHORSPHQW�RI�PHFKDQLFDO�MDXQGLFH��0DWHULDOV�DQG�PHWKRGV��:H�DQDO\]HG�
WKH�UHVXOWV�RI�WKH�VXUJLFDO�WUHDWPHQW�RI����SDWLHQWV�ZLWK�FKURQLF�UHODSVLQJ�
SDQFUHDWLWLV��GXFWDO�K\SHUWHQVLRQ�W\SH���LQ�FRPELQDWLRQ�ZLWK�D�VWHQRVLV�RI�
WKH� LQWUDSDQNUHDWLF� SDUW� RI� WKH� JHQHUDO� ELOLRXV� FKDQQHO� �*%&��� 3DWLHQWV�
DGPLWWHG� WR� KRVSLWDO� ZHUH� H[DPLQHG� E\� JHQHUDO� FOLQLFDO� H[DPLQDWLRQ�
DQG�VSHFLDO� WHFKQLTXHV�� LQFOXGLQJ�XOWUDVRXQG�DQG�05,��$FFRUGLQJ�WR� WKH�
ELRFKHPLFDO�DQDO\VHV�RI�EORRG��WKH�OHYHO�RI�WRWDO�ELOLUXELQ�LQ�EORRG�EHIRUH�
WKH� VXUJHU\� ZDV� ±� ���������� DP\ODVH� ±� ���������� $67� ±� ����� �������
$/7�±����������$OO����SDWLHQWV�RSHUDWHG�RQ�ZLWK� WKLV� WHFKQLTXH� �SDWHQW�
5%�ʋ�������IURP�������������KDG�H[WHQVLRQ�RI�WKH�PDLQ�SDQFUHDWLF�GXFW�
IURP���PP�WR����PP�LQ�FRPELQDWLRQ�ZLWK�VLJQV�RI�ELOLDU\�K\SHUWHQVLRQ�
RQ�05,�RI�KHSDWRELOLDU\�V\VWHP�7KH�XSSHU�PLGOLQH�ODSDURWRP\�ZDV�GRQH�
WR�WKLV�SDWLHQWV��$FFHVV�WR�WKH�SDQFUHDV�ZDV�SURYLGHG�WKURXJK�JDVWURFROLF�
OLJDPHQW��7KH�ORQJLWXGLQDO�YLUVXQJRWRPL\D��±���FP�ORQJ�ZLWK�D�ZHGJH�
VKDSHG�UHVHFWLRQ�RI�WKH�ERG\�DQG�WDLO�RI�WKH�SDQFUHDV�DQG�VXEWRWDO�ZHGJH�
VKDSHG�UHVHFWLRQ�RI�WKH�SDQFUHDWLF�KHDG�ZDV�SHUIRUPHG��)XUWKHU�WKH�PHWDOOLF�
SUREH�'ROLRWWL��LQVHUWHG�WKURXJK�WKH�F\VWLF�GXFW�VWXPS�LQ�SUHVWHQRVLV�SDUW�
RI�&%'��ZDV�SHUIRUPHG�H[FLVLRQ�RI�WKH�SDQFUHDV�WR�WKH�ZDOO�RI�&%'��LQ�
ZKLFK�PHWDO�SUREH�ZDV�HQWHUHG�DQG�DXWRSV\�RI�&%'�ZDV�GRQH�WR����±����
FP��7KH�VWLFKHV��'H[RQ����ZHUH�SXW�WR�PDNH�KHUPHWLF�KROHGRKRSDQNUHDWLF�
VSDFH�E\�UHWURSHULWRQHDO�IDW��5HVXOWV��7KHUH�ZHUH�QR�FRPSOLFDWLRQV�GXULQJ�
WKH�VXUJHU\�DQG�SRVWRSHUDWLYH�SHULRG��$OO�SDWLHQWV�ZHUH�GLVFKDUJHG� IURP�
WKH� KRVSLWDO� LQ� VDWLVIDFWRU\� FRQGLWLRQ�� 5HFXUUHQFH� RI� SDLQ� DQG� MDXQGLFH�
ZHUH�QRW�IRXQGHG��2Q�WKH��WK�GD\�DIWHU�WKH�RSHUDWLRQ�WRWDO�ELOLUXELQ�OHYHO�
LQ� EORRG� ZDV� ±� ���������� DP\ODVH� ±� �����������$67� ±� ��������$/7� ±�
����������&RQFOXVLRQ��7KH�SURSRVHG�PHWKRG�KDV�D�QXPEHU�RI�DGYDQWDJHV��
,W�GRHVQ¶W�UHTXLUH��� LVRODWHG�ORRSV�RI�VPDOO� LQWHVWLQH�WR�IRUP�D�VHSDUDWHG�
SDQNUHDWLF�MHMXQDO� DQDVWRPRVLV� FKROHGRFK�MHMXQDO� DQDVWRPRVLV��7KH� WLPH�
RI�WKH�VXUJHU\�GHFUHDVHV�GXH�WR�D�TXLFN�DSSOLFDWLRQ�RI�FKROHGRFK�MHMXQDO�
PHVVDJH��7KLV�PHWKRG�FDQ�EH�FDUULHG�RXW�ZLWK�FKRODQJLWLV�ZLWK�LQ¿OWUDWLRQ�
DQG�LQÀDPPDWRU\�FKDQJHV�LQ�WKH�ZDOOV�RI�WKH�FRPPRQ�ELOH�GXFW��DQG�IRU�
DQ\�RI�LWV�GLDPHWHU�

ɉɊɂɆȿɇȿɇɂȿ�ɉɈɅɍɉɊɈȼɈȾɇɂɄɈȼɈȽɈ�ɅȺɁȿɊȺ�
©62*',$1$ª�ȼ�Ʌȿɑȿɇɂɂ�ɇȺȽɇɈɂȼɒɂɏɋə�
ɈɋɌȺɌɈɑɇɕɏ�ɉɈɅɈɋɌȿɃ�ɉɈɋɅȿ�ɗɏɂɇɈɄɈɄɄɗɄɌɈɆɂɂ�
ɉȿɑȿɇɂ
Ɇ�ɗ��Ƚɨɮɭɪɨɜ��Ⱥ�Ȼ��Ɋɭɫɬɚɦɠɨɧɨɜ��ɗ�ɂ��Ƚɢɹɡɢɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ȼ�Ɋ��Ⱥɛɞɭɥɥɚɠɨɧɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ��Ⱥɧɞɢɠɚɧ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɢ�ɤɥɢɧɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��
ɱɬɨ�ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ�ɥɚɡɟɪɵ�ɜɨɡɞɟɣɫɬɜɭɸɬ�ɜ�ɦɟɧɶɲɟɦ�ɤɨɥɢɱɟɫɬɜɟ�
ɢɧɮɪɚɤɪɚɫɧɨɣ� ɥɚɡɟɪɧɨɣ� ɷɧɟɪɝɢɟɣ� ɧɚ� ɬɤɚɧɢ� ɠɢɜɨɝɨ� ɨɪɝɚɧɢɡɦɚ� ɢ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɭɫɢɥɢɜɚɸɬ� ɩɪɨɰɟɫɫɵ� ɪɟɝɟɧɟɪɚɰɢɢ� ɢ� ɦɟɬɚɛɨɥɢɡɦɚ��
Ʌɚɡɟɪɧɚɹ�ɯɢɪɭɪɝɢɹ��ɮɨɬɨɞɢɧɚɦɢɱɟɫɤɚɹ� ɬɟɪɚɩɢɹ�ɢ�ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɚɹ�
ɥɚɡɟɪɧɚɹ�ɬɟɪɚɩɢɹ�±�ɬɪɢ�ɤɢɬɚ�ɦɟɞɢɰɢɧɵ�ɛɭɞɭɳɟɝɨ��Ɋɢɫɤ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɝɧɨɣɧɨ�ɫɟɩɬɢɱɟɫɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɧɚ� ɩɟɱɟɧɢ� ɩɨ�
ɩɨɜɨɞɭ� ɩɚɪɚɡɢɬɚɪɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜɵɫɨɤ�� ɢ� ɷɬɚ� ɩɪɨɛɥɟɦɚ� ɨɫɬɚɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ�� ɑɚɫɬɨɬɚ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɨɫɨɛɟɧɧɨ�
ɧɚɝɧɨɟɧɢɟ� ɨɫɬɚɬɨɱɧɵɯ�ɩɨɥɨɫɬɟɣ� �Ɉɉ��� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɜɵɫɨɤɚ��ɗɬɨ�
ɫɜɹɡɚɧɨ� ɫ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɶɸ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɟɱɟɧɢ�� ȼ�
ɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ� ɨɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɵɯ� ɥɚɡɟɪɨɜ�
ɹɜɥɹɟɬɫɹ�ɫɬɢɦɭɥɹɰɢɹ�ɡɚɠɢɜɥɟɧɢɹ�Ɉɉ�ɩɨɫɥɟ�ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ�ɩɟɱɟɧɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɦɟɫɬɨ� ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɨɣ� ɥɚɡɟɪɧɨɣ�
ɬɟɪɚɩɢɢ�ɜ�ɥɟɱɟɧɢɢ�Ɉɉ�ɩɟɱɟɧɢ�ɩɨɫɥɟ�ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ȼ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ʋ���ɤɥɢɧɢɤɢ�Ⱥɧɞɢɠɚɧɫɤɨɝɨ�ȽɆɂ�
ɡɚ�ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�ɩɨ�ɩɨɜɨɞɭ�ɷɯɢɧɨɤɨɤɤɚ�ɩɟɱɟɧɢ�ɛɵɥɢ�ɨɩɟɪɢɪɨɜɚɧɵ�
����ɛɨɥɶɧɨɣ�ɜ�ɜɨɡɪɚɫɬɟ���±���ɥɟɬ��ɀɟɧɳɢɧ�ɛɵɥɨ�����ɦɭɠɱɢɧ�±�����ɂɡ�
����ɛɨɥɶɧɨɝɨ�ɜ�ɛɥɢɠɚɣɲɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�Ɉɉ�ɩɟɱɟɧɢ�
ɜɵɹɜɥɟɧɚ�ɭ����ɩɚɰɢɟɧɬɨɜ��ɂɡ�ɧɢɯ�ɭ������������ɛɨɥɶɧɵɯ�ɩɨ�ɩɪɢɡɧɚɤɚɦ�
ɍɁɂ�� ɠɚɥɨɛɚɦ� ɢ� ɞɚɧɧɵɦ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜɵɹɜɥɟɧɨ�
ɧɚɝɧɨɟɧɢɟ� Ɉɉ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɩɭɧɤɰɢɨɧɧɵɣ� ɦɟɬɨɞ�
ɥɢɤɜɢɞɚɰɢɢ� Ɉɉ� ɩɟɱɟɧɢ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɍɁɂ�� Ɇɟɬɨɞ� ɩɭɧɤɰɢɨɧɧɨɝɨ�
ɞɪɟɧɢɪɨɜɚɧɢɹ�ɫɨɫɬɨɢɬ�ɜ�ɫɥɟɞɭɸɳɟɦ��Ⱦɥɹ�ɞɪɟɧɢɪɨɜɚɧɢɹ�ɩɭɧɤɰɢɨɧɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�ɩɨɞ�ɤɨɧɬɪɨɥɟɦ�ɍɁɂ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɷɯɨɤɚɦɟɪɭ�©Ⱥɥɨɤɚª��
ɩɪɢ�ɞɪɟɧɢɪɨɜɚɧɢɢ�ɩɪɢɦɟɧɹɥɢ�ɦɟɬɨɞɢɤɭ�ɋɟɥɶɞɢɧɝɟɪɚ��Ⱥɧɟɫɬɟɡɢɹ�ɜɨ�
ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɛɵɥɚ� ɦɟɫɬɧɨɣ�� ɩɨɫɥɟ� ɩɪɟɦɟɞɢɤɚɰɢɢ� ɧɚɪɤɨɬɢɱɟɫɤɢɦɢ�
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ɚɧɚɥɶɝɟɬɢɤɚɦɢ�� ɉɨɤɚɡɚɧɢɹɦɢ� ɤ� ɩɭɧɤɰɢɨɧɧɨɦɭ� ɥɟɱɟɧɢɸ� ɫɥɭɠɢɥɢ�
ɩɪɢɡɧɚɤɢ� ɢɧɬɨɤɫɢɤɚɰɢɢ�� ɝɢɩɟɪɬɟɪɦɢɹ�� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ� ɢ� ɧɚɥɢɱɢɟ�
ɠɢɞɤɨɫɬɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɛɨɥɟɟ� ��� ɦɦ� ɜ� ɞɢɚɦɟɬɪɟ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɥɨɤɚɥɢɡɚɰɢɢ� Ɉɉ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɍɁɂ� ɜɵɛɢɪɚɥɚɫɶ� ɬɨɱɤɚ� ɞɥɹ�
ɩɭɧɤɰɢɢ�� ɪɚɫɩɨɥɚɝɚɸɳɟɣɫɹ� ɧɚɢɛɨɥɟɟ� ɛɥɢɡɤɨ� ɤ� ɛɪɸɲɧɨɣ� ɫɬɟɧɤɟ� ɢ�
ɜɧɟ� ɡɨɧɵ� ɫɨɫɭɞɢɫɬɨ�ɫɟɤɪɟɬɨɪɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ�� ɍ� �� ɛɨɥɶɧɵɯ� ɩɪɢ�
ɩɭɧɤɰɢɢ� ɩɨɥɭɱɟɧɚ� ɫɟɪɨɡɧɨ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɚɹ� ɠɢɞɤɨɫɬɶ�� ɢ� ɜ� ɷɬɢɯ�
ɫɥɭɱɚɹɯ�ɞɥɹ� ɜɵɡɞɨɪɨɜɥɟɧɢɹ�ɩɨɬɪɟɛɨɜɚɥɚɫɶ� ɨɞɧɨɤɪɚɬɧɚɹ�ɩɭɧɤɰɢɹ��ɍ�
ɨɫɬɚɥɶɧɵɯ�ɛɨɥɶɧɵɯ�ɩɨɥɭɱɟɧɚ�ɦɭɬɧɚɹ�ɠɢɞɤɨɫɬɶ��ɱɬɨ�ɛɵɥɨ�ɩɨɤɚɡɚɧɢɟɦ�
ɤ� ɞɪɟɧɢɪɨɜɚɧɢɸ�� ɉɪɢ� ɞɪɟɧɢɪɨɜɚɧɢɢ� ɭɫɬɚɧɚɜɥɢɜɚɥɚɫɶ� ɩɪɨɦɵɜɧɚɹ�
ɫɢɫɬɟɦɚ�� ɉɨɫɥɟ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɢ� ɩɪɨɦɵɜɚɧɢɹ� Ɉɉ� �ɪɚɫɬɜɨɪɨɦ�
Ɏɭɪɚɰɢɥɢɧɚ� ���� ɦɥ� ɢ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦ� ɪɚɫɬɜɨɪɨɦ� Ɇɟɬɪɢɞɚ�
���� ɦɥ�� ɩɭɧɤɰɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ� ɩɨɞ� ɤɨɧɬɪɨɥɟɦ� ɍɁɂ� ɧɚɱɢɧɚɥɢ�
ɥɚɡɟɪɨɬɟɪɚɩɢɸ� ɜ� ɤɨɦɩɥɟɤɫɟ� ɫ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɟɣ�� Ɇɟɬɨɞ�
ɥɚɡɟɪɨɬɟɪɚɩɢɢ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɩɪɨɜɨɞɢɥɢ� ɨɛɥɭɱɟɧɢɟ� ɫ� ɩɨɦɨɳɶɸ�
ɥɚɡɟɪɚ� ©62*',$1$ª�� ɜ� ɨɫɧɨɜɭ� ɤɨɬɨɪɨɝɨ� ɩɨɥɨɠɟɧɵ� ɫɨɜɪɟɦɟɧɧɵɟ�
ɞɨɫɬɢɠɟɧɢɹ�ɥɚɡɟɪɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ��ɋɟɚɧɫɵ�ɥɚɡɟɪɨɬɟɪɚɩɢɢ�ɩɪɨɜɨɞɢɥɢ�
ɩɨ� �±��� ɞɧɟɣ� ɧɚ� ɮɨɧɟ� ɨɛɳɟɩɪɢɧɹɬɵɯ� ɦɟɬɨɞɨɜ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɣ�
ɩɨɞɝɨɬɨɜɤɢ� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɛɨɥɶɧɵɯ�� Ɇɟɬɨɞ�
ɜɨɡɞɟɣɫɬɜɢɹ� ±� ɱɪɟɡɤɨɠɧɵɣ� ɤɨɧɬɚɤɬɧɵɣ�� ɦɨɳɧɨɫɬɶ� ɢɡɥɭɱɟɧɢɹ� ±� ��
ɦȼɬ�� ɱɚɫɬɨɬɚ� ɫɥɟɞɨɜɚɧɢɹ� ɢɦɩɭɥɶɫɨɜ� ±� �����Ƚɰ�� ɩɥɨɳɚɞɶ� ɨɛɥɭɱɟɧɢɹ�
±�����ɫɦ���ɝɥɭɛɢɧɚ�ɩɪɨɧɢɤɧɨɜɟɧɢɹ�±���±���ɫɦ��Ɉɛɥɭɱɟɧɢɟ�ɩɪɨɜɨɞɢɥɢ�
ɜ� ɫɥɟɞɭɸɳɢɯ� ɬɨɱɤɚɯ�� ɧɚ� ɩɪɨɟɤɰɢɢ� Ɉɉ� ɩɨ� �� ɦɢɧ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ�� ɜ�
ɩɨɞɩɟɱɟɧɨɱɧɭɸ� ɡɨɧɭ� ɩɨ� ��ɦɢɧ� �� ɪɚɡɚ� ɜ� ɞɟɧɶ�� ɜ� ɜɟɪɯɧɟɣ�� ɫɪɟɞɧɟɣ� ɢ�
ɧɢɠɧɟɣ� ɬɪɟɬɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɪɚɧɵ� ɩɨ� ��ɦɢɧ� ɨɞɢɧ� ɪɚɡ� ɜ� ɞɟɧɶ��
Ɋɟɡɭɥɶɬɚɬɵ��Ɉɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɥɚɡɟɪɧɨɝɨ�ɨɛɥɭɱɟɧɢɹ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɧɚ� ɨɫɧɨɜɟ� ɤɥɢɧɢɤɨ�ɥɚɛɚɪɨɬɨɪɧɵɯ�� ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɚɧɚɥɢɡɨɜ� ɢ� ɩɨ�
ɞɚɧɧɵɦ�ɍɁɂ�ɞɨ�ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ�ɧɚ���ɟ��
��ɟ�����ɟ�ɫɭɬɤɢ��ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɱɟɪɟɡ������ɦɟɫ�ɩɨɫɥɟ�ɩɭɧɤɰɢɨɧɧɨɝɨ�
ɞɪɟɧɢɪɨɜɚɧɢɹ�ɢ�ɩɪɨɜɟɞɟɧɢɹ�ɥɚɡɟɪɨɬɟɪɚɩɢɢ�ɭ���ɛɨɥɶɧɵɯ�ɨɛɧɚɪɭɠɟɧɨ�
ɭɦɟɧɶɲɟɧɢɟ�Ɉɉ�ɞɨ��î����ɫɦ��ɚ�ɭ�ɨɫɬɚɥɶɧɵɯ�ɛɨɥɶɧɵɯ�ɜɵɹɜɥɟɧɨ�ɩɨɥɧɨɟ�
ɪɚɫɫɚɫɵɜɚɧɢɟ� ɨɫɬɚɬɨɱɧɨɣ� ɩɨɥɨɫɬɢ�� ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɵɯ�
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ� ɥɚɡɟɪɨɜ� ɜ� ɥɟɱɟɧɢɢ� ɧɚɝɧɨɢɜɲɢɯɫɹ� Ɉɉ� ɩɨɫɥɟ�
ɷɯɢɧɨɤɨɤɤɷɤɬɨɦɢɢ�ɩɟɱɟɧɢ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɛɨɥɟɟ�ɛɵɫɬɪɨɦɭ�ɡɚɠɢɜɥɟɧɢɸ�
ɢ�ɫɧɢɠɟɧɢɸ�ɨɞɧɨɝɨ�ɢɡ�ɫɚɦɵɯ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɸɳɢɯɫɹ�ɨɫɥɨɠɧɟɧɢɣ�
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,QWURGXFWLRQ�� ([SHULPHQWDO� DQG� FOLQLFDO� UHVHDUFKHV� VKRZHG� WKDW�
VHPLFRQGXFWRU� ODVHUV� LQÀXHQFHG� LQ� OHVV� RI� LQIUD�UHG� ODVHU� HQHUJ\� RQ�
IDEULF� RI� OLYLQJ� RUJDQLVP� DQG� FRQVLGHUDEO\� VWUHQJWKHQ� WKH� SURFHVVHV� RI�
UHJHQHUDWLRQ� DQG�PHWDEROLVP��/DVHU� VXUJHU\�� SKRWRG\QDPLF� WKHUDS\� DQG�
ORZ�LQWHQVLYH�ODVHU�WKHUDS\�LV�WKUHH�ZKDOH�RI�PHGLFLQH�RI�WKH�IXWXUH��7KH�
ULVN� RI� RULJLQ� RI� IHVWHULQJ�VHSWLF� FRPSOLFDWLRQV� DIWHU� DQ� RSHUDWLRQ� RQ�
D� OLYHU� FRQFHUQLQJ� SDUDVLWRVLVV� LV� KLJK� DQG� LW� D� SUREOHP� UHPDLQV� DFWXDO��
)UHTXHQF\�RI�SRVWRSHUDWLYH�FRPSOLFDWLRQV�VXSSXUDWLRQ�LV�VSHFLDO�5&�DIWHU�
DQ�RSHUDWLRQ�VWD\�KLJK�� ,W� LV� UHODWHG� WR� WUDXPD�RI�RSHUDWLYH� LQWHUYHQWLRQV�
RI�OLYHU��,Q�DEGRPLQDO�VXUJHU\�RQH�RI�SHUVSHFWLYH�GLUHFWLRQV�RI�WKH�XVH�RI�
VHPLFRQGXFWRU�ORZ�LQWHQVLYH�ODVHUV�LW�LV�EHHQ�E\�VWLPXODWLRQ�RI�FLFDWUL]DWLRQ�
5&� DIWHU� HFKLQRFRFHFWRPLD� RI� OLYHU�� $LP�� 7R� GH¿QH� WKH� SODFH� RI� ORZ�
LQWHQVLYH�RI�ODVHU�WKHUDS\�LQ�WUHDWPHQW�5&�OLYHUV�DIWHU�HFKLQRFRFHFWRPLD��
0DWHULDOV�DQG�PHWKRGV��,Q�D�VXUJLFDO�VHSDUDWLRQ�ʋ���FOLQLFV�RI�Ⱥ6Ɇ,�IRU�
WKH�ODVW����FRQFHUQLQJ�(FKLQRFRFFXV�RI�OLYHU�ZHUH�RSHUDWHG�����SDWLHQWV�
LQ�DJH���±����)URP�WKHP�ZRPDQ�±�����PHQ�±�����)URP�����SDWLHQWV�LQ�WKH�
QHDUHVW�SRVWRSHUDWLYH�SHULRG�5&�HGXFHG�D�OLYHU�DW����SDWLHQWV��)URP�WKHP�
DW������������SDWLHQWV�RQ�WKH�VLJQV�RI�8OWUDVRQLF�5HVHDUFK��VXSSXUDWLRQ�LV�
HGXFHG�FRPSODLQWV�DQG�GDWD�RI� ODERUDWRU\�UHVHDUFKHV�5&��7R�DOO�SDWLHQWV�
WKH�SXQFWLRQ�PHWKRG�RI�OLTXLGDWLRQ�ZDV�FRQGXFWHG�5&�OLYHUV�XQGHU�FRQWURO�
8OWUDVRQLF�5HVHDUFK��0HWKRG� RI� SXQFWLRQ� FDWFKPHQW�� IRU� WKH� FDWFKPHQW�
RI�SXQFWLRQ�LQWHUIHUHQFHV�XQGHU�FRQWURO�8OWUDVRQLF�5HVHDUFK�HFKRFDPHUD�
©$ORTDª�ZDV�XVHG�� DW� D� FDWFKPHQW�PHWKRGRORJ\�RI�6HOGLQJHU�ZDV�XVHG��
$QDHVWKHVLD� LQ� DOO� FDVHV� ZDV� ORFDO�� DIWHU� SUHPHGLFDWLRQ� E\� QDUFRWLF�
DQDOJHWLFV��2Q�WHVWLPRQLHV�WR�SXQFWLRQ�WUHDWPHQW�WKH�VLJQV�RI�LQWR[LFDWLRQ��
K\SHUWHUPLD�� SDLQ� V\QGURPH� DQG� SUHVHQFH� RI� OLTXLG� HGXFDWLRQ�� VHUYHG� D�
PRUH� WKDQ� ��� PP� LQ� D� GLDPHWHU�� 'HSHQGLQJ� RQ� ORFDOL]DWLRQ� 5&� XQGHU�
FRQWURO�8OWUDVRQLF�5HVHDUFK� D� SRLQW� JRW� RXW� IRU� SXQFWLRQ� EHLQJ� VLWXDWHG�
PRVW� QHDU� WR� WKH� DEGRPLQDO�ZDOO� DQG� RXW� RI� ]RQH� RI� YDVFXODU�VHFUHWRU\�
HGXFDWLRQV��$W� �� SDWLHQWV� DW� SXQFWLRQ� D� VHURVDO�KHPRUUDJLF� OLTXLG� LV� JRW�
DQG� LQ� WKHVH� FDVHV� IRU� UHFRYHU\� VLQJOH�SXQFWLRQ�ZDV� UHTXLUHG��)RU�RWKHU�

SDWLHQWV�D�WXUELG�OLTXLG�LV�JRW�� WKDW�ZDV�D�WHVWLPRQ\�WR�WKH�FDWFKPHQW��$W�
D�FDWFKPHQW�WKH�ZDVKHG�V\VWHP�ZDV�VHW��$IWHU�D�FDWFKPHQW�DQG�ZDVKLQJ�
5&��E\�VROXWLRQ�RI�)XUDFLOLQXP�����POV�DQG�E\�DQWLEDFWHULDO�VROXWLRQ�RI�
0HWULGD�����POV��D�SXQFWLRQ�PHWKRG�XQGHU�FRQWURO�8OWUDVRQLF�5HVHDUFK�
ZDV� EHJLQ� SKRWRUDGLRWKHUDS\� LQ� D� FRPSOH[�ZLWK�PHGLFDPHQWDO� WKHUDS\��
0HWKRG� RI� SKRWRUDGLRWKHUDS\�� LUUDGLDWLRQV� ZHUH� FRQGXFWHG� DOO� SDWLHQWV�
E\�PHDQV�RI� ODVHU�RI�©62*',$1$ª�� WKH�PRGHUQ�DFKLHYHPHQWV�RI� ODVHU�
WHFKQRORJLHV� DUH� ¿[HG� LQ� EDVLV� RI� WKDW�� 6HVVLRQV� SKRWRUDGLRWKHUDS\�
FRQGXFWHG�IRU��±���GD\V�RQ�D�EDFNJURXQG�WKH�JHQHUDOO\�DFFHSWHG�PHWKRGV�
RI�EHIRUH�RSHUDWLQJ�SUHSDUDWLRQ�DQG�SRVWRSHUDWLYH� WKHUDS\�RI�SDWLHQWV��$�
PHWKRG�RI� LQÀXHQFH�LV� WKURXJK�GHUPLF�SLQ��SRZHU�RI�UDGLDWLRQ�±���P9W��
IUHTXHQF\�RI�WKH�IROORZLQJ�RI�LPSXOVHV������+HUW]V��DUHD�RI�LUUDGLDWLRQ�±�
����FP���D�GHSWK�RI�SHQHWUDWLRQ�LV���±���FP��$Q�LUUDGLDWLRQ�ZDV�FRQGXFWHG�
LQ� QH[W� SRLQWV�� RQ� D� SURMHFWLRQ� 5&� IRU� �� PLQ� �� WLPHV� SHU� D� GD\�� LQ� D�
VXEKHSDWLF�]RQH�IRU���PLQ���WLPHV�SHU�D�GD\��LQ�RYHUKHDG��PLGGOH�DQG�ORZHU�
RQH�WKLUG�RI�SRVWRSHUDWLYH�ZRXQG�±�IRU���PLQ�RQH�WLPH�LQ�D�GD\��5HVXOWV��
7KH�HVWLPDWLRQ�RI�HI¿FLHQF\�RI�ODVHU�LUUDGLDWLRQ�ZDV�FRQGXFWHG�RQ�WKH�EDVLV�
RI� FOLQLFR�ODERUDWRU\�� ELRFKHPLFDO� DQDO\VHV� DQG� IURP�GDWD� RI�8OWUDVRQLF�
5HVHDUFK�WR�WKH�RSHUDWLQJ�DQG�SRVWRSHUDWLYH�SHULRG�RQ����������6RWKRV��$W�
UHVHDUFK�WKURXJK������PRQWKV�DIWHU�D�SXQFWLRQ�FDWFKPHQW�DQG�UHDOL]DWLRQ�RI�
SKRWRUDGLRWKHUDS\�DW���SDWLHQWV�LW�LV�IRXQG�RXW�UHGXFWLRQ�5&�WR��î����FP��
DQG�IRU�RWKHU�SDWLHQWV�FRPSOHWH�UHVROXWLRQ�RI�UHPDLQLQJ�FDYLW\�LV�HGXFHG��
&RQFOXVLRQ��7KH� DQDO\VLV� RI� WKH� JRW� UHVXOWV� VKRZHG� WKDW� WKH� XVH� RI� ORZ�
LQWHQVLYH�RI�VHPLFRQGXFWRU�ODVHUV�LV�LQ�WUHDWPHQW�RI�VXSSXUDWLRQ�5&�DIWHU�
HFKLQRFRFHFWRPLD�RI�OLYHU�DVVLVWV�PRUH�UDSLG�FLFDWUL]DWLRQ�DQG�GHFOLQH�RQH�
RI�RIWHQ�PHHWLQJ�FRPSOLFDWLRQV�

ɄɈɋɆȿɌɂɑȿɋɄɂɃ�ȾɈɋɌɍɉ�ɉɊɂ�ȺɉɉȿɇȾɗɄɌɈɆɂɂ
Ɍ�ɘ��Ⱦɨɥɝɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�ɘ��ɒɟɫɬɚɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɚɡɪɚɛɨɬɤɚ� ɦɚɥɨɢɧɜɚɡɢɜɧɵɯ� ɥɟɱɟɛɧɵɯ� ɦɟɬɨɞɢɤ� ɹɜɥɹɟɬɫɹ�
ɝɥɚɜɧɵɦ� ɩɪɢɨɪɢɬɟɬɨɦ� ɨɛɳɟɦɟɞɢɰɢɧɫɤɢɯ� ɢɡɵɫɤɚɧɢɣ� ɧɚɫɬɨɹɳɟɝɨ�
ɜɪɟɦɟɧɢ��ɉɨɜɫɟɦɟɫɬɧɨ�ɜɧɟɞɪɹɸɬɫɹ�ɩɪɢɧɰɢɩɵ�ɥɟɱɟɧɢɹ��ɧɚɩɪɚɜɥɟɧɧɵɟ�
ɧɚ�ɫɧɢɠɟɧɢɟ�ɨɪɝɚɧɧɨɣ��ɩɫɢɯɨ�ɷɦɨɰɢɚɧɚɥɶɧɨɣ�ɬɪɚɜɦɵ�ɢ�ɦɢɧɢɦɢɡɚɰɢɢ�
ɟɝɨ� ɞɟɩɪɟɫɫɢɜɧɨɜɥɢɹɸɳɢɯ� ɩɨɫɥɟɞɫɬɜɢɣ�� Ⱦɚɧɧɚɹ� ɪɚɛɨɬɚ� ɩɨɫɜɹɳɟɧɚ�
ɨɰɟɧɤɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɤɨɫɦɟɬɢɱɟɫɤɨɝɨ� ɛɢɤɢɧɢ�
ɞɨɫɬɭɩɚ� ɩɪɢ� ɨɫɬɪɨɦ� ɚɩɩɟɧɞɢɰɢɬɟ� ɢ� ɢɯ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɪɟɡɭɥɶɬɚɬɚɦɢ�
ɥɟɱɟɧɢɹ� ɨɫɬɪɨɝɨ� ɚɩɩɟɧɞɢɰɢɬɚ� ɩɪɢ� ©ɬɪɚɞɢɰɢɨɧɧɨɦª� ɞɨɫɬɭɩɟ�
ȼɨɥɤɨɜɢɱɚ±Ⱦɶɹɤɨɧɨɜɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ�
ɹɜɥɹɟɬɫɹ� ɫɪɚɜɧɢɬɟɥɶɧɚɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɨɩɟɪɚɬɢɜɧɵɯ� ɞɨɫɬɭɩɨɜ�
ɩɪɢ� ɚɩɩɟɧɞɷɤɬɨɦɢɹɯ�� ɋɬɚɜɢɥɚɫɶ� ɬɚɤɠɟ� ɡɚɞɚɱɚ� ɨɰɟɧɢɬɶ� ɞɢɧɚɦɢɤɭ�
ɫɨɫɬɨɹɧɢɹ�ɩɚɰɢɟɧɬɚ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɫ�ɭɱɟɬɨɦ�ɜɨɡɪɚɫɬɚ�
ɢ�ɩɨɥɚ�ɩɚɰɢɟɧɬɚ��ɧɚɥɢɱɢɟɦ�ɨɫɥɨɠɧɟɧɢɣ��ɮɨɪɦ�ɨɫɬɪɨɝɨ�ɚɩɩɟɧɞɢɰɢɬɚ��
ɯɚɪɚɤɬɟɪɚ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� �ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ɛɨɥɶ��
ɚɤɬɢɜɢɡɚɰɢɹ� ɛɨɥɶɧɵɯ�� ɬɟɦɩɟɪɚɬɭɪɧɚɹ� ɪɟɚɤɰɢɹ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɜɵɛɨɪɚ� ɞɨɫɬɭɩɚ� ɚɩɩɟɧɞɷɤɬɨɦɢɢ�� ɚ� ɬɚɤɠɟ� ɨɰɟɧɢɬɶ� ɷɤɨɧɨɦɢɱɟɫɤɭɸ�
ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ� �ɫɬɪɟɦɥɟɧɢɟ� ɤ� ɤɨɪɨɬɤɨɦɭ� ɧɟɨɫɥɨɠɧɟɧɧɨɦɭ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦɭ�ɩɟɪɢɨɞɭ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɨɫɧɨɜɚɧɨ� ɧɚ� ɪɟɡɭɥɶɬɚɬɚɯ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ����� ɛɨɥɶɧɵɯ�
ɫ� ɨɫɬɪɵɦ� ɚɩɩɟɧɞɰɢɬɨɦ� ɫ� ����� ɩɨ� ����� ɝ�� ɜ� ȽɄȻ� ʋ� ���� ȼɨɡɪɚɫɬ�
ɩɚɰɢɟɧɬɨɜ�ɤɨɥɟɛɚɥɫɹ�ɨɬ����ɞɨ����ɥɟɬ��Ɉɫɧɨɜɧɭɸ�ɢɫɫɥɟɞɭɟɦɭɸ�ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ� ����� ɛɨɥɶɧɵɯ�� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɱɟɪɟɡ� ɛɢɤɢɧɢ�ɞɨɫɬɭɩ��
Ʉɨɧɬɪɨɥɶɧɭɸ� ±� ����� ɩɚɰɢɟɧɬɨɜ�� ɤɨɬɨɪɵɦ� ɩɪɨɜɟɞɟɧɨ� ɨɩɟɪɚɬɢɜɧɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɞɨɫɬɭɩɨɦ� ȼɨɥɤɨɜɢɱɚ±Ⱦɶɹɤɨɧɨɜɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɑɢɫɥɨ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɨɫɬɪɨɝɨ� ɚɩɩɟɧɞɢɰɢɬɚ� ɡɚ� ɞɚɧɧɵɣ�
ɩɟɪɢɨɞ� ɫɨɫɬɚɜɢɥɨ� ������ ���� ɫɥɭɱɚɟɜ� ɢɡ� ������� ɉɪɢɱɟɦ� ɜ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɟ�ɤɨɥɢɱɟɫɬɜɨ�ɨɫɥɨɠɧɟɧɢɣ��ɭ���ɛɨɥɶɧɵɯ�±��������ɛɵɥɨ�ɦɟɧɶɲɟ��
ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� �ɭ� ��� ɛɨɥɶɧɵɯ� ±� �������� ɂɡ� ɨɛɳɟɝɨ� ɱɢɫɥɚ�
ɨɫɥɨɠɧɟɧɢɣ��Q ����ɛɨɥɶɲɢɧɫɬɜɨ���������ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɤɨɧɬɪɨɥɶɧɭɸ�
ɝɪɭɩɩɭ��ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ�ɢɡ�ɪɚɧɟɜɵɯ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɹɜɥɹɸɬɫɹ� ɢɧɮɢɥɶɬɪɚɬ� ɢ� ɧɚɝɧɨɟɧɢɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�
ɪɚɧɵ�� ɉɪɢɱɟɦ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɫɚɦɨɟ� ɱɚɫɬɨɟ� ɨɫɥɨɠɧɟɧɢɟ� ±�
ɢɧɮɢɥɶɬɪɚɬ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɚɧɵ����ɫɥɭɱɚɹ�±������ɨɛɳɟɝɨ�ɱɢɫɥɚ�
ɨɫɥɨɠɧɟɧɢɣ���ɚ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�±�ɧɚɝɧɨɟɧɢɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɚɧɵ��
ɤɨɬɨɪɨɟ� ɪɚɡɜɢɥɨɫɶ� ɭ� ��� ɱɟɥɨɜɟɤ� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ������ ɨɛɳɟɝɨ� ɱɢɫɥɚ�
ɨɫɥɨɠɧɟɧɢɣ��ɉɪɢ�ɛɢɤɢɧɢ�ɞɨɫɬɭɩɟ�ɦɟɧɶɲɟɦɭ�ɱɢɫɥɭ�ɛɨɥɶɧɵɯ�ɬɪɟɛɭɟɬɫɹ�
ȾȻɉ������ɛɨɥɶɧɵɯ�±�������ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ��ɢ�������������ɛɨɥɶɧɵɯ�
ɜ�ɤɨɧɬɪɨɥɶɧɨɣ���Ɏɟɛɪɢɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɧɚɛɥɸɞɚɥɚɫɶ�ɭ�����ɛɨɥɶɧɵɯ�
ɢɡ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɢ� ɭ� ���� ɱɟɥɨɜɟɤ� ɢɡ� ɤɨɧɬɪɨɥɶɧɨɣ�� ȼ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɟ�ɭɠɟ�ɧɚ���ɟ�ɫɭɬɤɢ�ɚɤɬɢɜɢɡɢɪɭɟɬɫɹ��������������ɛɨɥɶɧɵɯ��ɜ�ɬɨ�
ɜɪɟɦɹ� ɤɚɤ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ±� ɬɨɥɶɤɨ� ���� ������ ɛɨɥɶɧɵɯ��ȼ� ɨɫɧɨɜɧɨɣ�
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ɝɪɭɩɩɟ� ɱɢɫɥɨ� ɛɨɥɶɧɵɯ�� ɤɨɬɨɪɵɦ� ɬɪɟɛɭɟɬɫɹ� ɜɜɟɞɟɧɢɟ� ɧɚɪɤɨɬɢɱɟɫɤɢɯ�
ɚɧɚɥɶɝɟɬɢɤɨɜ� ������� ɡɧɚɱɢɬɟɥɶɧɨ� ɧɢɠɟ�� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� �������
Ȼɢɤɢɧɢ�ɞɨɫɬɭɩ� ɩɨɡɜɨɥɹɟɬ� ɞɨɫɬɢɱɶ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɫɬɢ� ɩɪɟɛɵɜɚɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɜ� ɫɬɚɰɢɨɧɚɪɟ� �ɫɪɟɞɧɟɟ� ɱɢɫɥɨ� ɤɨɣɤɨ�ɞɧɟɣ� ɜ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɟ�ɫɨɫɬɚɜɥɹɟɬ������ɚ�ɜ�ɤɨɧɬɪɨɪɥɶɧɨɣ�±������Ɇɢɧɢɦɚɥɶɧɚɹ�ɬɪɚɜɦɚ�
ɩɟɪɟɞɧɟɣ�ɛɪɸɲɧɨɣ�ɫɬɟɧɤɢ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɛɵɫɬɪɨɦɭ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�
ɮɭɧɤɰɢɣ� ɜɫɟɯ� ɨɪɝɚɧɨɜ� ɢ� ɫɢɫɬɟɦ�� ɞɵɯɚɧɢɹ�� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ� ɮɭɧɤɰɢɢ� ɤɢɲɟɱɧɢɤɚ� ɢ�
ɦɨɱɟɜɨɝɨ�ɩɭɡɵɪɹ��ȼɵɜɨɞɵ��Ɉɫɧɨɜɧɵɦɢ�ɦɨɦɟɧɬɚɦɢ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɬɚɤɬɢɤɟ� ɩɪɢ� ɨɫɬɪɨɦ� ɚɩɩɟɧɞɢɰɢɬɟ� ɫɱɢɬɚɟɦ�� �� ɨɛɹɡɚɬɟɥɶɧɨɟ� ɧɚɥɢɱɢɟ�
ɞɨɫɬɚɬɨɱɧɨɝɨ� ɨɩɵɬɚ� ɜ� ɜɵɩɨɥɧɟɧɢɢ� ɚɩɩɟɧɞɷɤɬɨɦɢɢ�� ɢɫɤɥɸɱɟɧɢɟ�
´ɬɪɟɧɢɧɝɨɜɨɝɨ´�ɯɚɪɚɤɬɟɪɚ�ɷɬɢɯ�ɨɩɟɪɚɰɢɣ����ɞɚɧɧɵɣ�ɞɨɫɬɭɩ�ɩɪɢɭɱɚɟɬ�
ɯɢɪɭɪɝɚ� ɤ� ɚɤɤɭɪɚɬɧɨɫɬɢ�� �� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ��
ɚɧɚɬɨɦɢɱɟɫɤɢ�ɨɛɨɫɧɨɜɚɧɧɵɯ�ɞɨɫɬɭɩɨɜ��ɬɚɤ��ɭ�ɛɨɥɶɧɵɯ��ɫɬɪɚɞɚɸɳɢɯ�
ɨɠɢɪɟɧɢɟɦ�� ɫ� ɭɫɩɟɯɨɦ� ɢɫɩɨɥɶɡɨɜɚɧ� ɩɚɪɚɪɟɤɬɚɥɶɧɵɣ� ɞɨɫɬɭɩ� ɱɟɪɟɡ�
ɩɨɩɟɪɟɱɧɵɣ�ɪɚɡɪɟɡ�ɤɨɠɢ�ɩɨɞ�ɠɢɪɨɜɵɦ�´ɮɚɪɬɭɤɨɦ´���ɉɪɟɢɦɭɳɟɫɬɜɚ�
ɛɢɤɢɧɢ�ɞɨɫɬɭɩɚ��ɦɚɥɚɹ�ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ��ɚɛɫɨɥɸɬɧɵɣ�ɤɨɫɦɟɬɢɱɟɫɤɢɣ�
ɷɮɮɟɤɬ�� ɫɧɢɠɟɧɢɟ� ɪɢɫɤɚ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɚ� ɬɚɤɠɟ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɨɜɬɨɪɧɵɯ�ɨɩɟɪɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ��ɭɦɟɧɶɲɟɧɢɟ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ�� ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɛɵɫɬɪɨɦɭ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�ɮɭɧɤɰɢɣ�ɜɫɟɯ�ɨɪɝɚɧɨɜ�ɢ�ɫɢɫɬɟɦ��ɭɦɟɧɶɲɟɧɢɸ�ɫɪɨɤɨɜ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ��ɜɨɡɦɨɠɧɨɫɬɶ�ɩɪɟɨɞɨɥɟɧɢɹ�ɫɥɨɠɧɵɯ�
ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ�� ɜɵɩɨɥɧɟɧɢɹ� ɫɢɦɭɥɶɬɚɧɬɧɵɯ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�

ɋ260(7,&�$3352$&+�,1�$33(1'(&720<
7�<X��'ROJLQD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��1�<��6KHVWDNRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH�GHYHORSPHQW�RI�PLQLPDOO\�LQYDVLYH�PHGLFDO�WHFKQLTXHV�
LV�WKH�PDLQ�SULRULW\�RI�WKH�PHGLFDO�VXUYH\�RI�WKH�SUHVHQW�WLPH��(YHU\ZKHUH�
WKH� SULQFLSOHV� RI� WUHDWPHQW� DLPHG� DW� UHGXFLQJ� WKH� RUJDQ�� SV\FKRORJLFDO�
LQMXU\� DQG� PLQLPL]H� DUH� LPSOHPHQWHG� 7KLV� ZRUN� LV� GHYRWHG� WR� WKH�
DVVHVVPHQW�RI�WKH�UHVXOWV�RI�WKH�XVH�RI�FRVPHWLF�ELNLQL�VXUJLFDO�DSSURDFK�
IRU� DSSHQGHFWRP\� FRPSDUHG� ZLWK� WKH� UHVXOWV� RI� WUHDWPHQW� RI� DFXWH�
DSSHQGLFLWLV�ZLWK�WKH�³WUDGLWLRQDO´�9RONRYLFK�'\DNRQRY�VXUJLFDO�DSSURDFK��
$LP��7KH�DLP�RI� WKLV�ZRUN� LV� WKH�FRPSDUDQFH�RI�VXUJLFDO�DSSURDFKHV� LQ�
DSSHQGHFWRP\��$OVR��WKH�WDVN�ZDV�WR�HVWLPDWH�WKH�G\QDPLFV�RI�WKH�VWDWH�RI�
WKH�SDWLHQW�LQ�WKH�SRVWRSHUDWLYH�SHULRG��WDNLQJ�LQWR�DFFRXQW�WKH�DJH�DQG�VH[�
RI�WKH�SDWLHQW��WKH�SUHVHQFH�RI�FRPSOLFDWLRQV��IRUPV�RI�DFXWH�DSSHQGLFLWLV��
WKH�QDWXUH�RI�WKH�RSHUDWLRQDO�LQWHUYHQWLRQ��OHQJWK�RI�KRVSLWDOL]DWLRQ��TXDOLW\�
RI�OLIH��SRVWRSHUDWLYH�SDLQ��SDWLHQWV�DFWLYDWLRQ��IHYHU�UHDFWLRQ��GHSHQGLQJ�
RQ�WKH�FKRLFH�RI�DSSURDFK�IRU�DSSHQGHFWRP\��DQG�DVVHVV�WKH�HFRQRPLF�UDWH�
RI� UHWXUQ� �WKH�SXUVXLW� RI� VKRUW� DQG�QRQFRPOLFDWHG�SRVWRSHUDWLYH�SHULRG���
0DWHULDOV� DQG� PHWKRGV�� 7KH� VWXG\� LV� EDVHG� RQ� WKH� UHVXOWV� RI� VXUJLFDO�
WUHDWPHQW� RI� ����� SDWLHQWV� ZLWK� DFXWH� DSSHQGLFLWLV� IURP� ����� WR� �����
LQ�*.%�ʋ�����3DWLHQW�DJH�UDQJHG�IURP����WR����\HDUV��7KH�PDLQ�JURXS�
DPRXQWHG� ����� SDWLHQWV� RSHUDWHG� WKURXJK� ELNLQL�DSSURDFK�� 7KH� FRQWURO�
JURXS�±������SDWLHQWV��ZKR�ZHUH�RSHUDWHG�E\�9RONRYLFK�'\DNRQRY�DFFHVV��
5HVXOWV��7KH�QXPEHU�RI�SRVWRSHUDWLYH�FRPSOLFDWLRQV�RI�DFXWH�DSSHQGLFLWLV�
IRU�WKLV�SHULRG�DPRXQWHG�WR������SHU�FHQW�����FDVHV�RI��������0RUHRYHU��
LQ�WKH�PDLQ�JURXS�WKH�QXPEHU�RI�FRPSOLFDWLRQV����SDWLHQWV�±��������ZDV�
ORZHU�WKDQ�LQ�WKH�FRQWURO��LQ����SDWLHQWV�±��������2I�WKH�WRWDO�QXPEHU�RI�
FRPSOLFDWLRQV�������WKH�PDMRULW\���������KDYH�WKH�FRQWURO�JURXS��7KH�PRVW�
FRPPRQ�SRVWRSHUDWLYH�ZRXQG�FRPSOLFDWLRQV�DUH�LQÀDPPDWRU\�LQ¿OWUDWLRQ�
DQG� ZRXQG� DEVFHVV� 0RUHRYHU�� LQ� WKH� PDLQ� JURXS� WKH� PRVW� IUHTXHQW�
FRPSOLFDWLRQ�LV�WKH�LQ¿OWUDWLRQ�RI�SRVWRSHUDWLYH�ZRXQGV����FDVHV�±������RI�
WKH�WRWDO�QXPEHU�RI�FRPSOLFDWLRQV���DQG�LQ�FRQWURO��ZRXQG�DEVFHVV��ZKLFK�
GHYHORSHG�LQ����SHRSOH�DQG�LV�������RI�WKH�WRWDO�QXPEHU�RI�FRPSOLFDWLRQV��
:LWK� WKH�ELNLQL�DFFHVV�D� VPDOOHU�QXPEHU�RI�SDWLHQWV� UHTXLUHG�DEGRPLQDO�
GUDLQDJH������SDWLHQWV�±�������LQ�WKH�PDLQ�JURXS��DQG�����SDWLHQWV�������
LQ�WKH�FRQWURO�RQH���)HEULOH�WHPSHUDWXUH�ZDV�REVHUYHG�DW�����SDWLHQWV�IURP�
WKH�PDLQ�JURXS�DQG� LQ����� IURP� WKH�FRQWURO�� ,Q� WKH�PDLQ�JURXS�DOUHDG\�
RQ� WKH�VW� GD\� DUH� DFWLYDWHG� ����� SDWLHQWV� ���������ZKLOH� LQ� WKH� FRQWURO�
±� RQO\� ���� SDWLHQWV� ������� ,Q� WKH� PDLQ� JURXS� WKH� QXPEHU� RI� SDWLHQWV�
ZKR� UHTXLUHG� QDUFRWLF� DQDOJHVLFV� ������� LV� FRQVLGHUDEO\� ORZHU� WKDQ� LQ�
WKH�FRQWURO���������%LNLQL�DFFHVV�DOORZV�WR�DFKLHYH�WKH�VKRUW�GXUDWLRQ�RI�
KRVSLWDO�VWD\��DYHUDJH�QXPEHU�LQ�WKH�PDLQ�JURXS�LV������DQG�LQ�FRQWURO�±�
�����0LQLPDO�WUDXPD�WR�WKH�DEGRPLQDO�ZDOO�KHOSV�WR�UHVWRUH�WKH�IXQFWLRQV�
RI�DOO�RUJDQV�DQG�V\VWHPV��WKH�UHVSLUDWRU\��WKH�FDUGLRYDVFXODU�V\VWHP��WKH�
ERZHO�DQG�EODGGHU��&RQFOXVLRQ��+LJKOLJKWV�RI�WKH�VXUJLFDO�WDFWLFV�LQ�DFXWH�
DSSHQGLFLWLV�FRQVLGHU����REOLJDWRU\�SUHVHQFH�RI�D�VXI¿FLHQW�H[SHULHQFH�LQ�
WKH� LPSOHPHQWDWLRQ�RI�DSSHQGHFWRP\�� WKH�H[FOXVLRQ�RI�´WUDLQLQJ´�QDWXUH�
RI� WKHVH� WUDQVDFWLRQV� �� WKLV�DFFHVV� WHDFKHV�VXUJHRQ� WR�DFFXUDF\��� WKH�XVH�

RI� LQGLYLGXDO�� DQDWRPLFDOO\� UHDVRQDEOH� DFFHVV� �IRU� H[DPSOH�� LQ� SDWLHQWV�
ZLWK� REHVLW\� WKLV� DFFHVV� LV� VXFFHVVIXOO\� XVHG�� 7KH� DGYDQWDJHV� RI� ELNLQL�
DFFHVV�� ORZ� WUDXPDWLVP�� DEVROXWH� FRVPHWLF� HIIHFW� ±� UHGXFLQJ� WKH� ULVN� RI�
SRVWRSHUDWLYH�FRPSOLFDWLRQV�DQG�WKH�QHFHVVLW\�RI�UHSHDWHG�LQWHUYHQWLRQV��D�
GHFUHDVH�LQ�SDLQ�LQWHQVLW\��ZKLFK�FRQWULEXWHV�WR�WKH�UDSLG�UHVWRUDWLRQ�RI�WKH�
IXQFWLRQV�RI�DOO�RUJDQV�DQG�V\VWHPV��GHFUHDVHV�WKH�OHQJWK�RI�KRVSLWDOL]DWLRQ�
DQG�UHKDELOLWDWLRQ��SRVVLELOLW\� WR�VROYH�FRPSOLFDWHG�DQDWRPLFDO�SUREOHPV�
DQG�WR�SHUIRUP�VLPXOWDQHRXV�VXUJLFDO�LQWHUYHQWLRQV�
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ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɢɦ� ɢɡ� ɫɚɦɵɯ� ɝɪɨɡɧɵɯ� ɢ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɳɢɯɫɹ�
ɨɫɥɨɠɧɟɧɢɣ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɪɟɬɪɨɝɪɚɞɧɵɯ� ɬɪɚɧɫɩɚɩɢɥɥɹɪɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ� ɹɜɥɹɟɬɫɹ� ɪɚɡɜɢɬɢɟ� ɨɫɬɪɨɝɨ� ɩɨɫɬɦɚɧɢɩɭɥɹɰɢɨɧɧɨɝɨ�
ɩɚɧɤɪɟɚɬɢɬɚ� �ɈɉɆɉ��� ɉɨ� ɞɚɧɧɵɦ� ɦɢɪɨɜɨɣ� ɥɢɬɟɪɚɬɭɪɵ�� ɱɚɫɬɨɬɚ�
ɟɝɨ� ɫɨɫɬɚɜɥɹɟɬ� ���±������ ɫɥɭɱɚɟɜ�� ɚ� ɥɟɬɚɥɶɧɨɫɬɶ� ±� ɞɨ� �±���� ɩɪɢ�
ɜɨɡɧɢɤɧɨɜɟɧɢɢ�� Ɉɫɧɨɜɧɵɦ� ɷɬɢɨɥɨɝɢɱɟɫɤɢɦ� ɮɚɤɬɨɪɨɦ� ɪɚɡɜɢɬɢɹ�
ɈɉɆɉ� ɩɪɢɧɹɬɨ� ɫɱɢɬɚɬɶ� ɜɨɡɧɢɤɲɢɣ� ɩɨɫɥɟ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ�
ɪɟɬɪɨɝɪɚɞɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɨɬɟɤ� ɡɨɧɵ� ɛɨɥɶɲɨɝɨ� ɞɭɨɞɟɧɚɥɶɧɨɝɨ�
ɫɨɫɨɱɤɚ��ȻȾɋ���ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɪɭɲɟɧɢɸ�ɨɬɬɨɤɚ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ�
ɫɨɤɚ�ɢɡ�ɝɥɚɜɧɨɝɨ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ�ɩɪɨɬɨɤɚ��Ƚɉɉ���ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�
ɫɬɟɧɬɢɪɨɜɚɧɢɟ� Ƚɉɉ� ɧɚɪɹɞɭ� ɫ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɦɢ� ɦɟɪɨɩɪɢɹɬɢɹɦɢ�
ɧɚɲɥɨ� ɲɢɪɨɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɪɚɡɜɢɬɢɹ�
ɈɉɆɉ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɟ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ�ɫɬɟɧɬɢɪɨɜɚɧɢɹ��
ɤɚɤ� ɨɞɧɨɝɨ� ɢɡ� ɷɬɚɩɨɜ� ɥɟɱɟɧɢɹ� ɪɚɡɜɢɜɲɟɝɨɫɹ� ɨɫɥɨɠɧɟɧɢɹ�� ɨɫɬɚɟɬɫɹ�
ɞɢɫɤɭɬɚɛɟɥɶɧɵɦ� ɢ� ɧɟ� ɞɨ� ɤɨɧɰɚ� ɪɟɲɟɧɧɵɦ� ɜ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ�
ɤɪɭɝɚɯ� ɜɨɩɪɨɫɨɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɬɪɨɫɩɟɤɬɢɜɧɨ� ɨɰɟɧɢɬɶ�
ɪɟɡɭɥɶɬɚɬɵ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɪɟɬɪɨɝɪɚɞɧɨɝɨ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ� Ƚɉɉ� ɜ�
ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ� ɈɉɆɉ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋ� �����������
ɩɨ������������ɜ�ɧɚɲɟɣ�ɤɥɢɧɢɤɟ�ɛɵɥɨ�ɜɵɩɨɥɧɟɧɨ������ɪɟɬɪɨɝɪɚɞɧɵɯ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɬɪɚɧɫɩɚɩɢɥɥɹɪɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ȼ� ��� ɫɥɭɱɚɟ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɜɵɫɨɤɢɦ� ɪɢɫɤɨɦ� ɪɚɡɜɢɬɢɹ� ɈɉɆɉ� ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɟ�ɫɬɟɧɬɢɪɨɜɚɧɢɟ��ɉɪɢ�ɷɬɨɦ�Ɉɉ�ɧɟ�
ɪɚɡɜɢɥɫɹ�ɧɢ�ɜ�ɨɞɧɨɦ�ɢɡ�ɧɚɛɥɸɞɟɧɢɣ��ɉɨɦɢɦɨ�ɷɬɨɝɨ�ɟɳɟ�ɭ�����������
ɩɚɰɢɟɧɬɨɜ�ɈɉɆɉ�ɪɚɡɜɢɥɫɹ��ɤɨɝɞɚ�ɨɫɧɨɜɚɧɢɣ�ɞɥɹ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ�
ɫɬɟɧɬɢɪɨɜɚɧɢɹ� ɜɨ� ɜɪɟɦɹ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɩɨ�ɧɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɧɟ�
ɛɵɥɨ�� ɀɟɧɳɢɧ� ɜ� ɞɚɧɧɨɣ� ɝɪɭɩɩɟ� ɛɵɥɨ� ��� ��������� ɚ� ɦɭɠɱɢɧ� ±� ��
�������� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɥɹɥ� ���������� ɝɨɞɚ�� ɉɨɤɚɡɚɧɢɟɦ� ɤ�
ɩɟɪɜɢɱɧɵɦ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɦ�ɜɦɟɲɚɬɟɥɶɫɬɜɚɦ�ɜɨ�ɜɫɟɯ�ɧɚɛɥɸɞɟɧɢɹɯ�
ɛɵɥɚ�ɦɟɯɚɧɢɱɟɫɤɚɹ�ɠɟɥɬɭɯɚ��ɩɪɢɱɢɧɚɦɢ�ɤɨɬɨɪɨɣ�ɛɵɥɢ�ɩɚɩɢɥɥɨɫɬɟɧɨɡ�
ɜ���� ������ɫɥɭɱɚɹɯ� �ɜ�ɬɨɦ�ɱɢɫɥɟ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɯɨɥɟɞɨɯɨɥɢɬɢɚɡɨɦ�ɜ�
�� ɧɚɛɥɸɞɟɧɢɹɯ��� ɢɡɨɥɢɪɨɜɚɧɧɵɣ� ɯɨɥɟɞɨɯɨɥɢɬɢɚɡ� ±� ɜ� �� ��������
ɫɥɭɱɚɹɯ�� ɩɚɪɚɩɚɩɢɥɥɹɪɧɵɟ� ɞɢɜɟɪɬɢɤɭɥɵ� ɜɫɬɪɟɱɚɥɢɫɶ� ɜ� �� ��������
ɧɚɛɥɸɞɟɧɢɹɯ� �ɜ� ɬɨɦ� ɱɢɫɥɟ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɯɨɥɟɞɨɯɨɥɢɬɢɚɡɨɦ� ±� ɜ�
�� ɢ� ɫ� ɩɚɩɢɥɥɨɫɬɟɧɨɡɨɦ� ±� ɩɨ� �� ɧɚɛɥɸɞɟɧɢɸ��� ɨɛɪɚɡɨɜɚɧɢɟ� ȻȾɋ�
±� ɜ� �� ������� ɫɥɭɱɚɹɯ� ɢ� ɪɟɫɬɟɧɨɡ� ɨɛɥɚɫɬɢ� ɪɚɧɟɟ� ɜɵɩɨɥɧɟɧɧɨɣ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɩɚɩɢɥɥɨɫɮɢɧɤɬɟɪɨɬɨɦɢɢ� �ɗɉɋɌ�� ±� ɭ� �� �������
ɛɨɥɶɧɨɣ��ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɤɨɦɩɥɟɤɫɧɨɣ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�ɩɪɨɝɪɚɦɦɵ��
ɜɤɥɸɱɚɜɲɟɣ�ɜ�ɫɟɛɹ�ɥɚɛɨɪɚɬɨɪɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɬɪɚɧɫɚɛɞɨɦɢɧɚɥɶɧɨɟ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɢ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɷɧɞɨɫɨɧɨɝɪɚɮɢɸ� ɢ�
ɤɨɦɩɶɸɬɟɪɧɭɸ� ɬɨɦɨɝɪɚɮɢɸ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ�
ɜ�ɩɨɞɚɜɥɹɸɳɟɦ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɬɹɠɟɫɬɶ�ɬɟɱɟɧɢɹ�ɪɚɡɜɢɜɲɟɝɨɫɹ�
ɈɉɆɉ� ɛɵɥɚ� ɫɪɟɞɧɟɣ� ±� ��� ��������� ɥɟɝɤɚɹ� ɫɬɟɩɟɧɶ� ɬɹɠɟɫɬɢ� ɢɦɟɥɚ�
ɦɟɫɬɨ� ɜ� �� �������� ɫɥɭɱɚɹɯ�� ɚ� ɬɹɠɟɥɚɹ� ±� ɥɢɲɶ� ɜ� �� ������� ɫɥɭɱɚɹɯ��
Ɋɟɡɭɥɶɬɚɬɵ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɫ�ɪɚɡɜɢɜɲɢɦɫɹ�ɈɉɆɉ�ɫ�ɩɟɪɜɵɯ�ɱɚɫɨɜ�
ɨɬ� ɩɨɹɜɥɟɧɢɹ� ɤɥɢɧɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� ɩɪɨɜɨɞɢɥɚɫɶ� ɤɨɦɩɥɟɤɫɧɚɹ�
ɤɨɧɫɟɪɜɚɬɢɜɧɚɹ�ɬɟɪɚɩɢɹ��ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɩɨɩɵɬɤɚ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ�
ɫɬɟɧɬɢɪɨɜɚɧɢɹ� Ƚɉɉ� ɩɪɟɞɩɨɥɚɝɚɥɚɫɶ� ɜ� ��� ɧɚɛɥɸɞɟɧɢɢ�� ɉɪɢ� ɷɬɨɦ�
ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɟ� ɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɭɞɚɥɨɫɶ� ɜ� ��� �������� ɫɥɭɱɚɹɯ��
ɱɬɨ� ɩɪɢɜɟɥɨ� ɤ� ɜɵɡɞɨɪɨɜɥɟɧɢɸ� ɩɚɰɢɟɧɬɨɜ� ɜɨ� ɜɫɟɯ� ɧɚɛɥɸɞɟɧɢɹɯ��
ɉɚɧɤɪɟɚɬɢɱɟɫɤɢɟ� ɫɬɟɧɬɵ� ɛɵɥɢ� ɭɞɚɥɟɧɵ� ɱɟɪɟɡ� �±��� ɫɭɬ� ɩɨɫɥɟ� ɢɯ�
ɭɫɬɚɧɨɜɤɢ�� Ɉɫɥɨɠɧɟɧɢɣ� ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ� ɜɵɹɜɥɟɧɨ�
ɧɟ� ɛɵɥɨ�� ɉɪɢ� ɷɬɨɦ� ɫɪɟɞɧɢɣ� ɫɪɨɤ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɜ� ɞɚɧɧɨɣ� ɝɪɭɩɩɟ�
ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ����������ɤɨɣɤɨ�ɞɧɹ��ȼ�ɨɫɬɚɥɶɧɵɯ�����������ɫɥɭɱɚɹɯ�
�ɜ� ɬɨɦ� ɱɢɫɥɟ� ɭ� �� ɛɨɥɶɧɵɯ� ɫ� ɧɟɭɞɚɱɧɨɣ� ɩɨɩɵɬɤɨɣ� ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɝɨ�
ɫɬɟɧɬɢɪɨɜɚɧɢɹ�� ɩɪɨɜɨɞɢɥɚɫɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɚɹ� ɬɟɪɚɩɢɹ�� Ʌɟɬɚɥɶɧɨɫɬɶ�
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ɜ� ɷɬɨɣ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥɚ� ������ ��� ɢɡ� ���� ɚ� ɫɪɟɞɧɢɣ� ɫɪɨɤ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ±� ��������� ɤɨɣɤɨ�ɞɧɹ�� ȼɵɜɨɞɵ��ɉɨ� ɧɚɲɢɦ� ɞɚɧɧɵɦ��
ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ� Ƚɉɉ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɈɉɆɉ�
ɬɟɯɧɢɱɟɫɤɢ�ɜɵɩɨɥɧɢɦɨ�ɜ�������ɫɥɭɱɚɟɜ��ɉɪɢ�ɷɬɨɦ�ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɟ�
ɫɬɟɧɬɢɪɨɜɚɧɢɟ� ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ� ɤɨɦɩɨɧɟɧɬɨɦ� ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɥɟɱɟɧɢɹ�ɈɉɆɉ�±�ɜɨ�ɜɫɟɯ�ɧɚɛɥɸɞɟɧɢɹɯ�ɩɨɫɥɟ�ɭɫɩɟɲɧɨɝɨ�ɜɵɩɨɥɧɟɧɢɹ�
ɫɬɟɧɬɢɪɨɜɚɧɢɹ� Ƚɉɉ� ɩɚɰɢɟɧɬɵ� ɜɵɡɞɨɪɨɜɟɥɢ�� Ɉɫɥɨɠɧɟɧɢɣ� ɢ�
ɥɟɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ� ɧɟ� ɛɵɥɨ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ��
ɤɨɬɨɪɵɦ� ɩɚɧɤɪɟɚɬɢɱɟɫɤɨɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ� ɧɟ� ɜɵɩɨɥɧɹɥɨɫɶ� ɥɢɛɨ� ɧɟ�
ɭɞɚɥɨɫɶ�� ɥɟɬɚɥɶɧɨɫɬɶ� ɫɨɫɬɚɜɢɥɚ� ������� ɚ� ɫɪɨɤ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɛɵɥ�
ɜɵɲɟ�ɜ���ɪɚɡɚ�

67(17,1*�2)�7+(�0$,1�3$1&5($7,&�'8&7�,1�
&2035(+(16,9(�75($70(17�2)�$&87(�3$1&5($7,7,6�
2&&855,1*�$)7(5�(1'26&23,&�75$163$3,//$5<�
,17(59(17,216
'�9��%DNKWLR]LQD��$�<X��.RWLHYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��6�*��6KDSRYDO\DQWV��&DQG0HG6FL�
6�$��%XG]LQVNL\
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $FXWH� SRVW�(5&3� SDQFUHDWLWLV� �3(3�� LV� RQH� RI� WKH� PRVW�
FRPPRQ�DQG�VHYHUH�FRPSOLFDWLRQV�RI�HQGRVFRSLF�UHWURJUDGH�WUDQVSDSLOODU\�
LQWHUYHQWLRQV��$FFRUGLQJ�WR�WKH�ZRUOG�OLWHUDWXUH�GDWD�LW�RFFXUV�LQ����±������
RI�FDVHV��DQG�WKH�PRUWDOLW\�UDWH��ZKHQ�LW�DULVHV��LV�XS�WR��±�����7KH�PDLQ�
HWLRORJLF�IDFWRU�LQ�3(3�SDWKRJHQHVLV�LV�DQ�HGHPD�RI�SDSLOODU\�]RQH�DULVLQJ�
IURP� HQGRVFRSLF� UHWURJUDGH� WUDQVSDSLOODU\� LQWHUYHQWLRQ�� ZKLFK� OHDGV� WR�
EORFNDJH�RI�SDQFUHDWLF�MXLFH�RXWÀRZ�IURP�WKH�PDLQ�SDQFUHDWLF�GXFW��03'��
2YHU�WKH�ODVW�\HDUV��03'�VWHQWLQJ�DORQJVLGH�ZLWK�FRQVHUYDWLYH�WUHDWPHQW�
LV�ZLGHO\�XVHG�IRU�3(3�SUHYHQWLRQ��$W�WKH�VDPH�WLPH��SDQFUHDWLF�VWHQWLQJ�
DV�D�WUHDWPHQW�VWDJH�RI�DQ�DOUHDG\�GHYHORSHG�FRPSOLFDWLRQ�LV�D�GLVSXWDEOH�
TXHVWLRQ� LQ�PRGHUQ�PHGLFDO� OLWHUDWXUH��$LP��7R� HYDOXDWH� UHWURVSHFWLYHO\�
WKH� UHVXOWV� RI� HQGRVFRSLF� UHWURJUDGH� 03'� VWHQWLQJ� LQ� WUHDWPHQW� RI�
DFXWH� 3(3��0DWHULDOV� DQG�PHWKRGV�� )URP� ����������� WR� �����������ZH�
SHUIRUPHG������HQGRVFRSLF�UHWURJUDGH�WUDQVSDSLOODU\�LQWHUYHQWLRQV�LQ�RXU�
FOLQLF��,Q����SDWLHQWV�ZLWK�D�KLJK�ULVN�RI�3(3�ZH�SHUIRUPHG�SURSK\ODFWLF�
SDQFUHDWLF�VWHQWLQJ��$FXWH�SDQFUHDWLWLV�KDG�QRW�GHYHORSHG�LQ�DQ\�RI�WKHVH�
REVHUYDWLRQV�� 2WKHU� ��� SDWLHQWV� ������� SDWLHQWV� GHYHORSHG� DFXWH� 3(3�
ZKHQ��LQ�RXU�RSLQLRQ��WKHUH�ZHUH�QR�LQGLFDWLRQV�IRU�SURSK\ODFWLF�VWHQWLQJ�
GXULQJ�WKH�LQWHUYHQWLRQ��7KHUH�ZHUH����ZRPHQ���������DQG���PHQ��������
LQ�WKLV�JURXS��7KH�PHGLDQ�DJH�ZDV�����������\HDUV��3ULPDU\�LQGLFDWLRQ�IRU�
HQGRVFRS\� LQ� DOO� SDWLHQWV�ZDV� MDXQGLFH�� FDXVHG�E\� SDSLOORVWHQRVLV� LQ� ���
������FDVHV��LQFOXGLQJ�FRPELQDWLRQ�ZLWK�FKROHGRFKROLWKLDVLV�LQ���FDVHV���
LVRODWHG�FKROHGRFKROLWKLDVLV�LQ�����������FDVHV��SDUDSDSLOODU\�GLYHUWLFXOD�±�
LQ�����������FDVHV��LQFOXGLQJ�FRPELQDWLRQ�ZLWK�FKROHGRFKROLWKLDVLV�±���DQG�
ZLWK�SDSLOORVWHQRVLV�±�����OHVLRQ�RI�WKH�SDSLOOD�±���FDVHV��������DQG�UHVWHQRVLV�
RI�WKH�DUHD�RI�SUHYLRXVO\�SHUIRUPHG�HQGRVFRSLF�SDSLOORVSKLQFWHURWRP\�LQ�
���������SDWLHQW��:KHQ�SHUIRUPLQJ�D�FRPSUHKHQVLYH�GLDJQRVWLF�SURJUDP�
WKDW� LQFOXGHG� ODERUDWRU\� WHVWV�� WUDQVDEGRPLQDO� XOWUDVRXQG� DQG� LQ� VRPH�
FDVHV��HQGRVRQRJUDSK\�DQG�FRPSXWHG�WRPRJUDSK\�RI�WKH�DEGRPLQDO�FDYLW\�
ZH�UHYHDOHG�WKDW�LQ�PRVW�FDVHV�WKH�VHYHULW\�RI�HVWDEOLVKHG�DFXWH�3(3�ZDV�
PRGHUDWH�±���� ���������PLOG� VHYHULW\�RFFXUUHG� LQ��� FDVHV� ��������� DQG�
VHYHUH� SDQFUHDWLWLV� ±� LQ� RQO\� �� FDVHV� �������� 5HVXOWV��$OO� SDWLHQWV� ZKR�
GHYHORSHG�DFXWH�3(3�IURP�WKH�¿UVW�KRXUV�RI�FOLQLFDO�V\PSWRPV�RQVHW�ZHUH�
PDQDJHG�DFFRUGLQJ�WR�FRPSUHKHQVLYH�FRQVHUYDWLYH�WKHUDS\�SURJUDP��7KH�
DWWHPSW�RI�HQGRVFRSLF�03'�VWHQWLQJ�ZDV�DVVXPHG�LQ���FDVHV�±�VXFFHVVIXOO�
LQ������������FDVHV��DOO�SDWLHQWV�UHFRYHUHG��3DQFUHDWLF�VWHQWV�ZHUH�UHPRYHG�
LQ��±���GD\V�DIWHU�WKHLU�LQVWDOODWLRQ��&RPSOLFDWLRQV�RI�SDQFUHDWLF�VWHQWLQJ�
KDYH�QRW�EHHQ�UHYHDOHG��$YHUDJH�KRVSLWDO�VWD\�LQ�WKLV�JURXS�RI�SDWLHQWV�ZDV�
���������GD\V��,Q�WKH�UHPDLQLQJ�����������FDVHV��LQFOXGLQJ���SDWLHQWV�ZLWK�
IDLOHG�DWWHPSW�RI�SDQFUHDWLF�VWHQWLQJ��SDWLHQWV�ZHUH�WUHDWHG�FRQVHUYDWLYHO\��
0RUWDOLW\� UDWH� LQ� WKLV� JURXS� RI� SDWLHQWV� ZDV� ������ ��� RI� ���� DQG� WKH�
PHDQ� KRVSLWDO� VWD\±� ��������� GD\V��&RQFOXVLRQ��$FFRUGLQJ� WR� RXU� GDWD��
HQGRVFRSLF�03'�VWHQWLQJ�LQ�SDWLHQWV�ZLWK�DFXWH�3(3�LV�WHFKQLFDOO\�IHDVLEOH�
LQ�������RI�FDVHV��7KHUHIRUH�SDQFUHDWLF�VWHQWLQJ�LV�DQ�HIIHFWLYH�FRPSRQHQW�
RI� D� FRPSUHKHQVLYH� 3(3� WUHDWPHQW� ±� DOO� SDWLHQWV� UHFRYHUHG� DIWHU� WKH�
VXFFHVVIXO�FRPSOHWLRQ�RI�SDQFUHDWLF�VWHQWLQJ��7KHUH�ZHUH�QR�FRPSOLFDWLRQV�
DQG� GHDWKV� DIWHU� VXFFHVVIXO� VWHQWLQJ��$W� WKH� VDPH� WLPH�� LQ� WKH� JURXS� RI�
SDWLHQWV�ZKRP�SDQFUHDWLF� VWHQWLQJ�ZDVQ¶W�SHUIRUPHG�RU� IDLOHG��PRUWDOLW\�
UDWH�ZDV��������DQG�PHDQ�KRVSLWDO�VWD\�ZDV�PRUH�WKDQ���WLPHV�ORQJHU�

ɄɅɂɇɂɄɈ�ɗɇȾɈɋɄɈɉɂɑȿɋɄȺə�ɄȺɊɌɂɇȺ�ɉɂɓȿȼɈȾȺ�
ɉɊɂ�ɐɂɊɊɈɁȺɏ�ɉȿɑȿɇɂ
ɏ�Ƚ��ɒɚɦɢɪɨɜ��Ⱦ�Ⱦ��Ⱥɛɞɭɥɥɨɟɜ��ɇ�Ⱥ��Ɏɚɣɡɭɥɥɨɟɜ��ɍ�Ⱥ��Ⱥɡɢɡɯɨɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɏ�ɏ��Ʉɭɪɛɨɧɨɜ
Ɍɚɞɠɢɤɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��
Ⱥɜɢɰɟɧɵ��Ⱦɭɲɚɧɛɟ��Ɍɚɞɠɢɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ʌɟɱɟɧɢɟ� ɨɫɥɨɠɧɟɧɢɣ� ɩɨɪɬɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ� ɹɜɥɹɟɬɫɹ�
ɨɞɧɨɣ�ɢɡ�ɚɤɬɭɚɥɶɧɵɯ�ɢ�ɧɟɪɟɲɟɧɧɵɯ�ɩɪɨɛɥɟɦ�ɫɨɜɪɟɦɟɧɧɨɣ�ɦɟɞɢɰɢɧɵ��
ɇɚɢɛɨɥɟɟ� ɨɩɚɫɧɵɦ� ɟɝɨ� ɩɪɨɹɜɥɟɧɢɟɦ� ɫɥɭɠɚɬ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɢɡ�
ɜɚɪɢɤɨɡɧɨ�ɪɚɫɲɢɪɟɧɧɵɯ�ɜɟɧ�ɩɢɳɟɜɨɞɚ��ȼɊȼɉ��ɢ�ɠɟɥɭɞɤɚ�ɫ�ɜɵɫɨɤɨɣ�
ɥɟɬɚɥɶɧɨɫɬɢ�ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɛɨɥɶɧɵɯ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɞɟɬɚɥɢɡɚɰɢɹ�
ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɢ�ɭɥɭɱɲɟɧɢɟ�ɞɢɚɝɧɨɫɬɢɤɢ�ɤɪɨɜɨɬɟɱɟɧɢɣ�ɢɡ�
ɜɟɧ�ɩɢɳɟɜɨɞɚ�ɢ�ɠɟɥɭɞɤɚ�ɹɜɥɹɸɬɫɹ�ɪɟɚɥɶɧɵɦɢ�ɮɚɤɬɨɪɚɦɢ��ɜɥɢɹɸɳɢɦɢ�
ɧɚ� ɢɫɯɨɞ� ɷɬɨɣ� ɝɪɭɩɩɵ� ɩɚɰɢɟɧɬɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɢɬɶ�
ɤɥɢɧɢɤɨ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɭɸ� ɬɚɤɬɢɤɭ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɰɢɪɪɨɡɨɦ�
ɩɟɱɟɧɢ�ɩɪɢ�ɤɪɨɜɨɬɟɱɟɧɢɢ�ɢɡ�ɜɚɪɢɤɨɡɧɨ�ɪɚɫɲɢɪɟɧɧɵɯ�ɜɟɧ�ɩɢɳɟɜɨɞɚ�ɢ�
ɠɟɥɭɞɤɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɞɚɧɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ�
ɫɥɭɠɚɬ� ɪɟɡɭɥɶɬɚɬɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ��� ɛɨɥɶɧɵɯ� ɐɉ�� ɨɫɥɨɠɧɢɜɲɢɟɫɹ�
ɤɪɨɜɨɬɟɱɟɧɢɟɦ� ɢɡ� ȼɊȼɉ�� ɤɨɬɨɪɵɟ� ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɵ� ɜ� ɪɚɡɥɢɱɧɵɯ�
ɤɥɢɧɢɤɚɯ�ɝɨɪɨɞɚ�Ⱦɭɲɚɧɛɟ�ɡɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝ��ȼɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�
ɧɚɛɥɸɞɚɥɢ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɢɡ�ȼɊȼɉ�ɪɚɡɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ�������ɝɨɞɚ��ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ�&KLOG�
���ɩɚɰɢɟɧɬɚ�ɫ�ɰɢɪɪɨɡɨɦ�ɩɟɱɟɧɢ�ɨɬɧɟɫɟɧɵ�ɤ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɝɪɭɩɩɟ�
&KLOG�©ȼª�ɢ����±�ɤ�ɝɪɭɩɩɟ�&KLOG�©ɋª��ɍɱɢɬɵɜɚɹ��ɱɬɨ�ɞɥɹ�ɤɥɢɧɢɰɢɫɬɨɜ�
ɧɚɢɛɨɥɟɟ� ɜɚɠɧɵɦ� ɹɜɥɹɟɬɫɹ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɝɨ�
ɤɨɥɥɟɤɬɨɪɧɨɝɨ� ɩɭɬɢ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɩɪɨɹɜɥɟɧɢɟɦ� ɤɨɬɨɪɨɝɨ�
ɹɜɥɹɟɬɫɹ� ɜɚɪɢɤɨɡɧɨɟ� ɪɚɫɲɢɪɟɧɢɟ� ɩɨɞɫɥɢɡɢɫɬɵɯ� ɜɟɧ� ɩɢɳɟɜɨɞɚ� ɢ�
ɠɟɥɭɞɤɚ� ɫ� ɭɝɪɨɠɚɸɳɢɦ� ɤɪɨɜɨɬɟɱɟɧɢɟɦ�� ɚɤɰɟɧɬɢɪɨɜɚɥɢ� ɜɧɢɦɚɧɢɟ�
ɧɚ� ɞɢɚɝɧɨɫɬɢɤɭ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɫɢɧɞɪɨɦɚ�� Ɉɰɟɧɤɚ� ȼɊȼ� ɩɢɳɟɜɨɞɚ�
ɢ� ɠɟɥɭɞɤɚ� ɛɵɥɚ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢ� ɪɚɡɞɟɥɟɧɚ� ɧɚ� ɬɪɢ� ɫɬɟɩɟɧɢ�
ɜɵɪɚɠɟɧɧɨɫɬɢ�� ��ɹ� ɫɬɟɩɟɧɶ� ±� ɜɟɧɵ� ɞɢɚɦɟɬɪɨɦ� ɞɨ� �� ɦɦ�� ��ɹ� ±� �±��
ɦɦ�� ��ɹ� ɫɬɟɩɟɧɶ� ±� ɛɨɥɟɟ� �� ɦɦ� �Ⱥ�Ƚ�� ɒɟɪɰɢɧɝɟɪ�� ������� ɑɟɦ� ɜɵɲɟ�
ɜɚɪɢɤɨɡɧɚɹ�ɬɪɚɧɫɮɨɪɦɚɰɢɹ�ɢ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɵ�ɹɜɥɟɧɢɹ�ɜɚɫɤɭɥɨɩɚɬɢɢ��
ɬɟɦ� ɛɨɥɶɲɟ� ɜɟɪɨɹɬɧɨɫɬɶ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɨɫɥɨɠɧɟɧɢɣ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɇɚɲɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɞɢɥɢ�� ɱɬɨ� ɬɪɨɮɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ�
ɫɥɢɡɢɫɬɨɣ�ɨɛɨɥɨɱɤɢ�ɩɢɳɟɜɨɞɚ�ɢ�ɠɟɥɭɞɤɚ�ɫɜɹɡɚɧɵ�ɫ�ɜɵɪɚɠɟɧɧɨɫɬɶɸ�
ȼɊȼ�� ɍ� ɛɨɥɶɧɵɯ� ɐɉ� ɜ� ɝɟɧɟɡɟ� ɬɪɨɮɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɫɥɢɡɢɫɬɨɣ�
ɨɛɨɥɨɱɤɢ�ɩɢɳɟɜɨɞɚ�ɢ�ɠɟɥɭɞɤɚ�ɨɬɦɟɱɚɥɢ�ɜɡɚɢɦɨɫɜɹɡɶ�ɫ�ɧɚɪɭɲɟɧɢɹɦɢ�
ɧɭɬɪɢɬɢɜɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ� �ɇɆɋ���ɇɟɪɟɞɤɨ� ɭ� ɩɚɰɢɟɧɬɨɜ��
ɩɟɪɟɧɟɫɲɢɯ� ɜɢɪɭɫɧɵɣ� ɝɟɩɚɬɢɬ�� ɧɚɛɥɸɞɚɥɢ� ɭɦɟɧɶɲɟɧɢɟ� ɪɚɡɦɟɪɨɜ�
ɩɟɱɟɧɢ� ɡɚ� ɫɱɟɬ� ɮɢɛɪɨɡɚ� ɫɨɛɫɬɜɟɧɧɨɣ� ɬɤɚɧɢ�� Ʉɪɨɜɨɬɟɱɟɧɢɹ� ɢɡ� ȼɊȼ�
ɩɢɳɟɜɨɞɚ� ɢ� ɠɟɥɭɞɤɚ� ɭ� ɛɨɥɶɧɵɯ� ɐɉ� ɚɥɤɨɝɨɥɶɧɨɣ� ɷɬɢɨɥɨɝɢɢ� ɛɵɥɨ�
ɨɛɢɥɶɧɵɦ�� ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ� ɪɜɨɬɨɣ� ɚɥɨɣ� ɤɪɨɜɶɸ� ɢ� ɦɟɥɟɧɨɣ�� ȼ�
ɬɨ� ɠɟ� ɜɪɟɦɹ� ɩɪɢ� ɜɢɪɭɫɧɨɦ� ɐɉ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɱɚɳɟ� ɧɚɛɥɸɞɚɥɢ�
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�ɠɟɥɬɭɯɢ��ɚɫɰɢɬɚ�ɢ�ɷɧɰɟɮɚɥɨɩɚɬɢɢ��ɗȽȾɋ�ɩɨɡɜɨɥɹɥɚ�
ɜɵɹɜɢɬɶ�ɧɚɥɢɱɢɟ�ɢ�ɥɨɤɚɥɢɡɚɰɢɸ�ɜɚɪɢɤɨɡɧɵɯ�ɜɟɧ��ɨɰɟɧɢɬɶ�ɫɬɟɩɟɧɶ�ɢɯ�
ɪɚɫɲɢɪɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɧɚɥɢɱɢɟ� ©ɤɪɚɫɧɵɯ� ɦɚɪɤɟɪɨɜª�� ɝɟɦɚɬɨɰɢɫɬɧɵɯ�
ɩɹɬɟɧ��ɷɪɨɡɢɣ�ɢ�ɞɪɭɝɢɯ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ��ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ�
ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɩɢɳɟɜɨɞɧɨ�ɠɟɥɭɞɨɱɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ�� ɇɚɥɢɱɢɟ�
©ɤɪɚɫɧɵɯ�ɦɚɪɤɟɪɨɜª�ɧɚɛɥɸɞɚɥɢ�ɜ�ɨɫɧɨɜɧɨɦ�ɭ�ɛɨɥɶɧɵɯ�ɨɬɧɨɫɹɳɢɯɫɹ�
ɤ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɝɪɭɩɩɟ� &KLOG� ©ɋª�� ɨɫɨɛɟɧɧɨ� ɩɪɢ� ɩɨɜɬɨɪɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɹɯ� ɢɡ� ȼɊȼɉ�� ȿɝɨ� ɧɚɥɢɱɢɟ� ɭɤɚɡɵɜɚɥɨ� ɧɚ� ɜɟɪɨɹɬɧɨɫɬɶ�
ɩɨɜɬɨɪɟɧɢɹ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɢɡ�ȼɊȼɉ��ɂɡɨɥɢɪɨɜɚɧɧɵɣ�ɜɚɪɢɤɨɡ�ɩɢɳɟɜɨɞɚ�
ɧɚɛɥɸɞɚɥɢ� ɜ� ��� ɫɥɭɱɚɟɜ�� ɜɚɪɢɤɨɡɧɨɟ� ɪɚɫɲɢɪɟɧɢɟ� ɜɟɧ� ɩɢɳɟɜɨɞɚ� ɫ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ�ɜ�ɤɚɪɞɢɚɥɶɧɵɣ�ɢ�ɫɭɛɤɚɪɞɢɚɥɶɧɵɣ�ɨɬɞɟɥɵ�ɠɟɥɭɞɤɚ�
ɭɫɬɚɧɨɜɥɟɧɨ� ɭ� ��� ɛɨɥɶɧɨɝɨ�� ɢɡɨɥɢɪɨɜɚɧɧɨɟ� ɜɚɪɢɤɨɡɧɨɟ� ɪɚɫɲɢɪɟɧɢɟ�
ɜɟɧ� ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ� ɨɬɞɟɥɚ� ɠɟɥɭɞɤɚ� ɧɚɛɥɸɞɚɥɢ� ɪɟɞɤɨ� ��� ɫɥɭɱɚɹ���
ɉɪɟɞɜɟɫɬɧɢɤɚɦɢ� ɩɪɟɞɫɬɨɹɳɟɣ� ɝɟɦɨɪɪɚɝɢɢ� ɫɱɢɬɚɥɢɫɶ�� ɜɚɪɢɤɨɡɧɨɟ�
ɪɚɫɲɢɪɟɧɢɟ� ɜɟɧ� ɩɢɳɟɜɨɞɚ� ɢ� ɠɟɥɭɞɤɚ� ,,,� ɫɬɟɩɟɧɢ�� ɧɚɩɪɹɠɟɧɢɟ�
ɭɡɥɨɜ��ɢɫɬɨɧɱɟɧɢɟ�ɫɬɟɧɤɢ�ɜɚɪɢɤɨɡɧɵɯ�ɜɟɧ��ɜɚɫɤɭɥɨɩɚɬɢɢ�±�©ɤɪɚɫɧɵɟ�
ɦɚɪɤɟɪɵª� ɧɚ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɟ�� ɞɢɥɚɬɚɰɢɹ� ɩɢɳɟɜɨɞɚ��ȼɵɜɨɞɵ�� ���
ɗȽȾɋ�� ɜɵɩɨɥɧɟɧɧɚɹ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ� ɫɩɟɰɢɚɥɢɫɬɨɦ�� ɹɜɥɹɟɬɫɹ�
ɧɚɞɟɠɧɵɦ�ɢ�ɞɨɫɬɚɬɨɱɧɨ�ɷɮɮɟɤɬɢɜɧɵɦ�ɫɩɨɫɨɛɨɦ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ� ȼɊȼɉ�� ɤɨɬɨɪɵɣ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɧɟ� ɬɨɥɶɤɨ�
ɧɚɥɢɱɢɟ� ɢ� ɥɨɤɚɥɢɡɚɰɢɸ� ɜɚɪɢɤɨɡɧɵɯ� ɜɟɧ�� ɧɨ� ɢ� ɜ� ɨɩɪɟɞɟɥɟɧɧɨɣ�
ɫɬɟɩɟɧɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɢɡ� ȼɊȼɉ�� ���
Ʉɚɤ� ɢ� ɚɛɫɨɥɸɬɧɨɟ� ɛɨɥɶɲɢɧɫɬɜɨ� ɞɪɭɝɢɯ� ɦɟɬɨɞɨɜ�� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɢɦɟɟɬ�ɫɜɨɢ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɨɫɥɨɠɧɟɧɢɹ��Ɉɛɫɥɟɞɨɜɚɧɢɹ�
ɛɨɥɶɧɵɯ� ɐɉ�� ɨɫɥɨɠɧɟɧɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɟɦ� ɢɡ� ȼɊȼɉ�� ɞɨɥɠɧɵ�
ɜɵɩɨɥɧɹɬɶɫɹ�ɜ�ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ�ɭɱɪɟɠɞɟɧɢɹɯ��ɢɦɟɸɳɢɯ�ɞɨɫɬɚɬɨɱɧɨ�
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɭɸ�ɦɚɬɟɪɢɚɥɶɧɭɸ�ɛɚɡɭ�

&/,1,&$/�(1'26&23,&�)($785(�2)�2(623+$*86�81'(5�
/,9(5�&,55+26,6(6
.�*��6KDPLURY��'�'��$EGXOORHY��1�$��)DL]XOORHY��8�$��$]L]NKRQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�+�+��.XUERQRY
$YLFHQQD�7DMLN�6WDWH�0HGLFDO�8QLYHUVLW\��'XVKDQEH��7DMLNLVWDQ

,QWURGXFWLRQ�� 7UHDWPHQW� RI� FRPSOLFDWLRQV� RI� SRUWDO� K\SHUWHQVLRQ� LV� RQH�
RI� WKH� PRVW� XUJHQW� DQG� XQUHVROYHG� SUREOHP� RI� PRGHUQ� PHGLFLQH� WKH�
PRVW� GDQJHURXV� PDQLIHVWDWLRQ� RI� ZKLFK� DUH� EOHHGLQJ� IURP� HVRSKDJHDO�
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YDULFRVH� YHLQV� GLODWDWLRQ� �(99'�� DQG� JDVWHU� ZLWK� D� KLJK� OHWKDOLW\� UDWH��
7KHUHIRUH��GHWDLOV�RI�FOLQLFDO�PDQLIHVWDWLRQV�DQG�LPSURYHPHQW�RI�GLDJQRVLV�
RI� HVRSKDJHDO� YDULFRVH� YHLQV� GLODWDWLRQ� �(99'�� DQG� JDVWHU� DUH� WKH� UHDO�
IDFWRUV�DIIHFWLQJ�WKH�RXWFRPH�RI�WKLV�JURXS�RI�SDWLHQWV��$LP��7R�LPSURYH�
FOLQLFDO�HQGRVFRSLF�WDFWLFV��WUHDWLQJ�OLYHU�FLUUKRVLV�SDWLHQWV�EOHHGLQJ�IURP�
HVRSKDJHDO� YDULFRVH� YHLQV� GLODWDWLRQ� DQG� JDVWHU��0DWHULDOV� DQG�PHWKRGV��
0DWHULDO� IRU� WKLV�PHVVDJH� DUH� WKH� UHVXOWV� RI� D� VXUYH\� RI� ���/&�SDWLHQWV�
FRPSOLFDWHG� E\� KHPRUUKDJH� IURP� HVRSKDJHDO� YDULFRVH� YHLQV� GLODWDWLRQ�
ZKR�DUH�KRVSLWDOL]HG�LQ�YDULRXV�KRVSLWDOV�RI�'XVKDQEH�FLW\�IRU�WKH�SHULRG�
RI������WR�������,Q�DOO�FDVHV�KHPRUUKDJH�IURP�HVRSKDJHDO�YDULFRVH�YHLQV�
GLODWDWLRQ� RI� GLIIHUHQW� W\SHV� ZHUH� REVHUYHG�� 0HDQ� DJH� RI� SDWLHQWV� ZDV�
HTXDO� WR� ������\HDUV�� ,Q� DFFRUGDQFH�ZLWK� WKH� FODVVL¿FDWLRQ� RI�&KLOG� ���
WKH�/&�SDWLHQWV� RI� IXQFWLRQDO� JURXS�&KLOG� ³%ª� DQG� ��� ±� UHIHU� WR� JURXS�
&KLOG�³&³��7DNLQJ�LQWR�D�FRQVLGHUDWLRQ�WKDW�FOLQLFLDQV�PRVWO\�SD\�DWWHQWLRQ�
WR� WKH�H[LVWHQFH�RI�JDVWURHVRSKDJHDO�FROOHFWRU�SDWK�RI�FLUFXODWLRQ��ZKLFK�
LV� D� PDQLIHVWDWLRQ� RI� HVRSKDJHDO� YDULFRVH� VXEPXFRXV� YHLQV� GLODWDWLRQ�
DQG�JDVWHU�ZLWK�D�WKUHDWHQLQJ�KDHPRUUKDJH��DUH�IRFXVLQJ�RQ�WKH�GLDJQRVLV�
RI� WKH� FOLQLFDO� V\QGURPH�� 5DWLQJ� HVRSKDJHDO� YDULFRVH� YHLQV� GLODWDWLRQ�
DQG�JDVWHU�ZDV�HQGRVFRSLFDOO\�GLYLGHG�LQWR� WKUHH�GHJUHHV�RI�VHYHULW\���VW�
GHJUHH�±�YHLQV�XS�WR���PP�LQ�GLDPHWHU���QG�GHJUHH�±��±��PP���UG�GHJUHH�±�
��PP��$�*��6FKHU]LQJHU���������7KH�KLJKHU�YDULFRVH�WUDQVIRUPDWLRQ�DQG�
PRUH� H[SUHVVHG� SKHQRPHQD� RI� YDVFXORSDWK\�� WKH�PRUH� WKH� OLNHOLQHVV� RI�
LWV� FRPSOLFDWLRQV�� 5HVXOWV�� 2XU� VWXGLHV� FRQ¿UPHG� WKDW� WURSKLF� FKDQJHV�
RI�PXFRXV�PHPEUDQH�RI� RHVRSKDJXV� DQG�JDVWHU� DUH� DVVRFLDWHG�ZLWK� WKH�
VHYHULW\�RI�99'��&LUUKRWLF�SDWLHQWV�LQ�WKH�JHQHVLV�RI�WURSKLF�GLVRUGHUV�RI�
WKH�HVRSKDJHDO�PXFRXV�PHPEUDQH�DQG�JDVWHU�QRWLFHG�WKH�FRUUHODWLRQ�ZLWK�
QXWULWLRQDO�±�PHWDEROLF�VWDWXV��106���2IWHQ�SDWLHQWV�VXIIHUHG�ZLWK�KHSDWLWLV�
YLUXV��REVHUYHG�D�GHFUHDVH�LQ�WKH�VL]H�RI�OLYHU�GXH�WR�¿EURVLV�RI�RZQ�WLVVXH��
+DHPRUUKDJH�IURP�99'�DQG�JDVWHU�LQ�DOFRKROLF�HWLRORJ\�/&�SDWLHQWV�ZDV�
DEXQGDQW��ZKLFK�ZDV�DFFRPSDQLHG�E\�YRPLWLQJ�UHG�EORRG�DQG�PHOHQD��$W�
WKH�VDPH�WLPH�LQ�/&�YLUXV�PRUH�RIWHQ�REVHUYHG�WKH�SURJUHVV�RI�MDXQGLFH��
DVFLWHV� DQG� HQFHSKDORSDWK\�� (VRSKDJRJDVWURGXRGHQRVFRS\� DOORZHG�
GHWHFWLQJ� WKH� SUHVHQFH� DQG� ORFDWLRQ� RI� YDULFRVH� YHLQV�� DVVHVVLQJ� WKHLU�
H[SDQVLRQ�DV�ZHOO� DV� WKH�SUHVHQFH�RI�©UHG�PDUNHUVª�� KHPDWRWF\VW� VSRWV��
HURVLRQV�DQG�RWKHU�SDWKRORJLFDO�FKDQJHV�WKDW�FRQWULEXWH�WR�WKH�HVRSKDJHDO�
JDVWHU�KDHPRUUKDJH��7KH�SUHVHQFH�RI�©UHG�PDUNHUVª�ZHUH�REVHUYHG�PDLQO\�
LQ�SDWLHQWV�EHORQJLQJ�WR�WKH�IXQFWLRQDO�JURXS�&KLOG�³&ª�HVSHFLDOO\�GXULQJ�
UHFXUULQJ�(99'��,WV�SUHVHQFH�LQGLFDWHG�WR�WKH�OLNHOLKRRG�RI�UHFXUUHQFH�RI�
KDHPRUUKDJH�IURP�(99'��,VRODWHG�HVRSKDJHDO�YDULFHV�ZHUH�REVHUYHG�LQ�
���FDVHV��(99'�ZLWK�H[SUHVVLRQ�LQ�WKH�FDUGLDO�DQG�VXEFDUGLDO�GLYLVLRQV�RI�
JDVWHU�LV�IRXQG�LQ����SDWLHQWV��LVRODWHG�YDUL[�GLODWDWLRQ�ZDV�UDUHO\�REVHUYHG�
���FDVHV���+DUELQJHUV�RI�LPSHQGLQJ�KHPRUUKDJH�ZHUH�FRQVLGHUHG��(99'�
DQG�JDVWHU�RI��UG�GHJUHH��YROWDJH�QRGH�� WKLQQLQJ�RI� WKH�ZDOO�RI�YDULFRVH�
YHLQV��YDVFXORSDWK\�±�³UHG�PDUNHUVª�RQ�WKH�PXFRXV�PHPEUDQH��GLODWLRQ�RI�
WKH�HVRSKDJXV��&RQFOXVLRQ�����(VRSKDJRJDVWURGXRGHQRVFRS\�SHUIRUPHG�E\�
D�TXDOL¿HG�VSHFLDOLVW�LV�UHOLDEOH�DQG�UHDVRQDEO\�HI¿FLHQW�ZD\�RI�GLIIHUHQWLDO�
GLDJQRVLV�RI�(:'��ZKLFK�DOORZV�GHWHUPLQLQJ�QRW�RQO\�WKH�SUHVHQFH�DQG�
ORFDWLRQ�RI�YDULFRVH�YHLQV��EXW�DOVR�WR�VRPH�H[WHQW��SUHGLFWV�WKH�SRVVLELOLW\�
RI� (99'� KDHPRUUKDJH�� ��� /LNH� WKH� YDVW� PDMRULW\� RI� RWKHU� PHWKRGV��
HQGRVFRSLF� H[DPLQDWLRQ� KDV� LWV� RZQ� DGYDQWDJHV� DQG� FRPSOLFDWLRQV��
7KH� H[DPLQDWLRQ� RI� SDWLHQWV�ZLWK� OLYHU� FLUUKRVLV� FRPSOLFDWHG� E\�(99'�
KDHPRUUKDJH�� VKRXOG� EH� SHUIRUPHG� LQ� FHQWUDOL]HG� LQVWLWXWLRQV� KDYLQJ�
HQRXJK�KLJK�WHFK�PDWHULDO�EDVH�

ɅȿɑȿȻɇɈ�ȾɂȺȽɇɈɋɌɂɑȿɋɄȺə�ɌȺɄɌɂɄȺ�ɉɊɂ�
ɇȿəɁȼȿɇɇɕɏ�ɄɊɈȼɈɌȿɑȿɇɂəɏ�ɂɁ�ȼȿɊɏɇɂɏ�ɈɌȾȿɅɈȼ�
ɀȿɅɍȾɈɑɇɈ�ɄɂɒȿɑɇɈȽɈ�ɌɊȺɄɌȺ
ɉ�Ɇ��Ȼɨɝɞɚɲɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɂ��Ⱦɚɜɵɞɤɢɧ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ��Ɉɝɚɪɟɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʌɟɱɟɛɧɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ� ɬɚɤɬɢɤɚ� ɩɪɢ� ɧɟɹɡɜɟɧɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɹɯ�ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ�ɨɤɨɧɱɚɬɟɥɶɧɨ�ɧɟ�ɨɩɪɟɞɟɥɟɧɚ��
ɋɭɳɟɫɬɜɭɸɬ�ɪɚɡɥɢɱɧɵɟ�ɩɨɞɯɨɞɵ�ɤ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɦɭ�ɥɟɱɟɧɢɸ��ɤ�ɨɛɴɟɦɭ�
ɢ�ɫɪɨɤɚɦ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɜɟɫɬɢ�
ɚɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɪɢ� ɧɟɹɡɜɟɧɧɵɯ� ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɹɯ� ɢ� ɧɚɦɟɬɢɬɶ� ɩɭɬɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɥɟɱɟɛɧɨ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�ɬɚɤɬɢɤɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɋ������ɩɨ������ɝ��ɜ�
ɤɥɢɧɢɤɟ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɥɟɱɟɧɢɢ�����ɛɨɥɶɧɵɯ�ɫ�ɨɫɬɪɵɦɢ�ɠɟɥɭɞɨɱɧɨ�
ɤɢɲɟɱɧɵɦɢ� ɤɪɨɜɨɬɟɱɟɧɢɹɦɢ�� əɡɜɟɧɧɵɟ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɨɬɦɟɱɟɧɵ� ɭ�
������������ɛɨɥɶɧɵɯ��ɧɟɹɡɜɟɧɧɵɟ�±�ɭ��������������ɋɪɟɞɢ�ɧɟɹɡɜɟɧɧɵɯ�
ɤɪɨɜɨɬɟɱɟɧɢɣ� ɫɢɧɞɪɨɦ� Ɇɟɥɥɨɪɢ±ȼɟɣɫɫɚ� ɨɬɦɟɱɟɧ� ɭ� ��� ��������
ɛɨɥɶɧɵɯ��ɨɫɬɪɵɟ�ɹɡɜɵ�ɠɟɥɭɞɤɚ�ɢ�ɷɪɨɡɢɜɧɵɣ�ɝɚɫɬɪɢɬ�±�ɭ�������������
ɨɩɭɯɨɥɢ� ɠɟɥɭɞɤɚ� ɢ� ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ� ɤɢɲɤɢ� ±� ɭ� ��� ���������

ɷɪɨɡɢɜɧɵɣ� ɷɡɨɮɚɝɢɬ� ±� ɭ� ��� ��������� ɩɨɪɬɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� ±� ɭ�
��� ��������� ɫɨɫɭɞɢɫɬɵɟ� ɦɚɥɶɮɨɪɦɚɰɢɢ� �ɫɢɧɞɪɨɦ� Ⱦɶɟɥɚɮɭɚ� ±� ɭ� �� ɢ�
ɛɨɥɟɡɧɶ�Ɋɚɧɞɸ�±�ɭ����±�ɭ�����������ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�
ɩɨɦɢɦɨ�ɦɟɬɨɞɨɜ�ɥɚɛɨɪɚɬɨɪɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɩɪɨɜɨɞɢɥɚɫɶ�ɷɤɫɬɪɟɧɧɚɹ�
ɷɡɨɮɚɝɨɝɚɫɬɪɨɞɭɨɞɟɧɨɫɤɨɩɢɹ� ɫ� ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ� ɤɪɨɜɨɬɟɱɟɧɢɹ�
ɩɨ� -�� )RUUHVW� ɢ� ɫɨɚɜɬ�� ������� �),$� ɢ� %�� ),,$� ɢ� %�� ),,,��� ɤɨɬɨɪɭɸ�ɦɵ�
ɚɞɚɩɬɢɪɨɜɚɥɢ� ɞɥɹ� ɜɵɛɨɪɚ� ɬɚɤɬɢɤɢ� ɩɪɢ� ɧɟɹɡɜɟɧɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɹɯ��
Ɋɟɡɭɥɶɬɚɬɵ��Ʉ�ɨɫɧɨɜɧɵɦ�ɤɪɢɬɟɪɢɹɦ��ɨɩɪɟɞɟɥɹɸɳɢɦ�ɯɢɪɭɪɝɢɱɟɫɤɭɸ�
ɬɚɤɬɢɤɭ��ɨɬɧɨɫɢɦ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɢ�ɬɹɠɟɫɬɶ�
ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɫɬɟɩɟɧɶ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɪɢɫɤɚ�� ɧɚɥɢɱɢɟ� ɯɪɨɧɢɱɟɫɤɢɯ�
ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� Ʉɨɧɫɟɪɜɚɬɢɜɧɚɹ� ɬɟɪɚɩɢɹ� ɩɨɤɚɡɚɧɚ�
ɩɪɢ�),%��),,$�ɢ�%�� ),,,� ɢ� ɜɤɥɸɱɚɟɬ� ɬɪɚɞɢɰɢɨɧɧɵɟ� ɝɟɦɨɫɬɚɬɢɱɟɫɤɢɟ�
ɫɪɟɞɫɬɜɚ�� ɩɥɚɡɦɨ�� ɢ� ɝɟɦɨɬɪɚɧɫɮɭɡɢɢ�� ɢɧɝɢɛɢɬɨɪɵ� +��ɪɟɰɟɩɬɨɪɨɜ�
ɝɢɫɬɚɦɢɧɚ� ɢ� +�.��ȺɌɎ�ɚɡɵ�� ɨɤɬɪɟɨɬɢɞ�� ɞɚɥɚɪɝɢɧ�� ɤɨɪɪɟɤɰɢɸ�
ɞɟɮɢɰɢɬɚ� ɈɐɄ� �ɤɨɥɥɨɢɞɧɵɟ� ɢ� ɤɪɢɫɬɚɥɥɨɢɞɧɵɟ� ɪɚɫɬɜɨɪɵ���
ɉɨɫɥɟ� ɞɨɫɬɢɠɟɧɢɹ� ɢɧɮɭɡɢɨɧɧɨɣ� ɝɟɦɨɞɢɥɸɰɢɢ� ɩɨ� ɩɨɤɚɡɚɧɢɹɦ�
ɩɪɢɦɟɧɹɟɦ� ɷɪɢɬɪɨɰɢɬɚɪɧɭɸ� ɦɚɫɫɭ� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɞɵɯɚɬɟɥɶɧɨɣ�
ɮɭɧɤɰɢɢ�� Ⱦɥɹ� ɤɭɩɢɪɨɜɚɧɢɹ� ɩɨɪɬɚɥɶɧɨɝɨ� ɤɪɢɡɚ� ɩɪɢ� ɤɪɨɜɨɬɟɱɟɧɢɹɯ�
ɢɡ� ɜɚɪɢɤɨɡɧɨ�ɪɚɫɲɢɪɟɧɧɵɯ� ɜɟɧ� ɩɢɳɟɜɨɞɚ� ɢɫɩɨɥɶɡɭɟɦ� ɧɢɬɪɚɬɵ�
ɢ� ɛɟɬɚ�ɚɞɪɟɧɨɛɥɨɤɚɬɨɪɵ�� ɋɬɨɣɤɢɣ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɵɣ� ɝɟɦɨɫɬɚɡ�
ɛɵɥ� ɞɨɫɬɢɝɧɭɬ� ɭ� ���� �������� ɛɨɥɶɧɵɯ�� ɍ� ��� ������� ɩɚɰɢɟɧɬɚ� ɫ�
ɤɪɨɜɨɬɟɱɟɧɢɟɦ� ),� %�� ),,$� ɢ� %� ɩɨ� )RUUHVW� ɨɤɨɧɱɚɬɟɥɶɧɵɣ� ɝɟɦɨɫɬɚɡ�
ɞɨɫɬɢɝɧɭɬ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢ� �ɢɧɮɢɥɶɬɪɚɰɢɨɧɧɵɣ� ɝɟɦɨɫɬɚɡ�� ɝɟɦɨɫɬɚɡ�
ɤɚɩɪɨɮɟɪɨɦ��ɚɪɝɨɧɨɩɥɚɡɦɟɧɧɚɹ�ɤɨɚɝɭɥɹɰɢɹ���ɏɢɪɭɪɝɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�
ɨɫɬɚɧɨɜɤɢ�ɤɪɨɜɨɬɟɱɟɧɢɹ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɭ���� �������ɩɚɰɢɟɧɬɨɜ�
ɜ� ɤɪɢɬɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɹɯ�ɩɪɢ�ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ�
ɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɝɟɦɨɫɬɚɡɚ�� ɫ� ɩɪɨɮɭɡɧɵɦɢ� ɤɪɨɜɨɬɟɱɟɧɢɹɦɢ��
ɭɝɪɨɡɟ� ɟɝɨ� ɜɨɡɨɛɧɨɜɥɟɧɢɹ�� ɉɪɢ� ɫɢɧɞɪɨɦɟ� Ɇɟɥɥɨɪɢ±ȼɟɣɫɫɚ� ,,,±,9�
ɫɬɟɩɟɧɢ� ɭ� �� ������� ɱɟɥɨɜɟɤ� ɩɪɨɜɨɞɢɥɢ� ɭɲɢɜɚɧɢɟ� ɤɪɨɜɨɬɨɱɚɳɢɯ�
ɬɪɟɳɢɧ�� ɩɪɢ� ɨɫɬɪɵɯ� ɹɡɜɚɯ� ɠɟɥɭɞɤɚ� ±� ɭ� �� �������� ɭɲɢɜɚɧɢɟ� ɹɡɜɵ��
ɞɨɩɨɥɧɹɹ�ɜɚɝɨɬɨɦɢɟɣ��Ʉɪɨɜɨɬɟɱɟɧɢɹ�ɢɡ�ɜɟɧ�ɩɢɳɟɜɨɞɚ�ɩɪɢ�ɩɨɪɬɚɥɶɧɨɣ�
ɝɢɩɟɪɬɟɧɡɢɢ� ɨɫɬɚɧɚɜɥɢɜɚɟɦ� ɛɚɥɥɨɧɧɨɣ� ɬɚɦɩɨɧɚɞɨɣ�� ɍ� �� �������
ɛɨɥɶɧɵɯ� ɩɪɢ� ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɛɚɥɥɨɧɧɨɣ� ɬɚɦɩɨɧɚɞɵ� ɢ� ɪɟɰɢɞɢɜɟ�
ɩɪɨɮɭɡɧɨɝɨ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɜɵɩɨɥɧɟɧɵ� ɝɚɫɬɪɨɬɨɦɢɢ�� ɩɪɨɲɢɜɚɧɢɟ�
ɤɪɨɜɨɬɨɱɚɳɢɯ�ɜɟɧ�ɞɥɹ�ɪɚɡɨɛɳɟɧɢɹ�ɩɨɪɬɚɥɶɧɨɝɨ�ɢ�ɤɚɜɚɥɶɧɨɝɨ�ɫɢɫɬɟɦ�
ɜɟɧɨɡɧɨɝɨ� ɨɬɬɨɤɚ�� ȼ� �� �������� ɫɥɭɱɚɹɯ� ɫɨɫɭɞɢɫɬɵɯ� ɦɚɥɶɮɨɪɦɚɰɢɣ�
ɜɵɩɨɥɧɟɧɵ�ɩɪɨɲɢɜɚɧɢɹ�ɤɪɨɜɨɬɨɱɚɳɢɯ�ɚɪɬɟɪɢɣ��Ɉɛɳɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ�
ɫɨɫɬɚɜɢɥɚ� ������ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ±� ������ ɩɪɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɦ�
ɥɟɱɟɧɢɢ� ±� ������ ȼɵɜɨɞɵ�� ɉɭɬɢ� ɭɥɭɱɲɟɧɢɹ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ�
ɧɟɹɡɜɟɧɧɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɧɚɦ� ɜɢɞɹɬɫɹ� ɜ� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ�
ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɫɬɚɰɢɨɧɚɪɨɜ�� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɦ� ɩɪɢɦɟɧɟɧɢɢ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɚɧɬɢɫɟɤɪɟɬɨɪɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɤɪɢɬɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɹɯ�
�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɩɪɢ�ɢɲɟɦɢɱɟɫɤɢɯ�ɢ�ɫɬɪɟɫɫɨɜɵɯ�ɩɨɪɚɠɟɧɢɹɯ���ɲɢɪɨɤɨɦ�
ɜɧɟɞɪɟɧɢɢ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɨɫɬɚɧɨɜɤɢ� ɤɪɨɜɨɬɟɱɟɧɢɹ� ɢ�
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦ�ɜɵɛɨɪɟ�ɫɩɨɫɨɛɚ�ɥɟɱɟɧɢɹ�ɢ�ɞɪ�

7+(5$3(87,&�$1'�',$*1267,&�7$&7,&6�,1�
121�8/&(5$7,9(�%/((',1*�)520�7+(�833(5�
*$6752,17(67,1$/�75$&7
3�0��%RJGDVKNLQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��9�,��'DY\GNLQ
2JDUHY�0RUGRYLD�6WDWH�8QLYHUVLW\��6DUDQVN��5XVVLD

,QWURGXFWLRQ��7KHUDSHXWLF�DQG�GLDJQRVWLF�WDFWLFV�LQ�QRQ�XOFHUDWLYH�EOHHGLQJ�
QRW�EHHQ�¿QDOL]HG� WR�GDWH��7KHUH�DUH�YDULRXV�DSSURDFKHV� WR�FRQVHUYDWLYH�
WUHDWPHQW�� YROXPH� DQG� WLPLQJ� RI� VXUJHU\�� $LP��$QDO\]H� WKH� UHVXOWV� RI�
WUHDWPHQW�ZLWK�QRQ�XOFHUDWLYH�JDVWURGXRGHQDO�EOHHGLQJ�DQG�LGHQWLI\�ZD\V�
WR� LPSURYH� WKH� WUHDWPHQW�DQG�GLDJQRVWLF� WDFWLFV��0DWHULDOV�DQG�PHWKRGV��
)URP� ����� WR� ����� LQ� WKH� FOLQLF� ZHUH� WUHDWHG� ���� SDWLHQWV� ZLWK� DFXWH�
JDVWURLQWHVWLQDO� EOHHGLQJ�� 8OFHU� EOHHGLQJ� ZDV� REVHUYHG� LQ� ���� ��������
SDWLHQWV�� QRQ�XOFHUDWLYH� ±� WKH� ���� ��������� $PRQJ� WKH� QRQ�XOFHUDWLYH�
EOHHGLQJ�0DOORU\�:HLVV�V\QGURPH�ZDV�REVHUYHG�LQ������������SDWLHQWV��
DFXWH� JDVWULF� XOFHU� DQG� HURVLYH� JDVWULWLV� ±� LQ� ��� ��������� WXPRUV� RI� WKH�
VWRPDFK� DQG� GXRGHQXP� ±� LQ� ��� ��������� HURVLYH� HVRSKDJLWLV� ±� LQ� ���
��������� SRUWDO� K\SHUWHQVLRQ� ±� LQ� ��� ��������� YDVFXODU� PDOIRUPDWLRQ�
V\QGURPH� �'LHXODIR\� ±� DW� �� DQG�5HQGX�GLVHDVH� ±� LQ� ��� ±� �� ��������$OO�
SDWLHQWV� RQ� DGPLVVLRQ� LQ� DGGLWLRQ� WR� PHWKRGV� RI� ODERUDWRU\� GLDJQRVLV�
FDUULHG� RXW� HPHUJHQF\� HVRSKDJRJDVWURGXRGHQRVFRS\� FODVVL¿FDWLRQ�
EOHHGLQJ�E\�-��)RUUHVW�HW�DO����������),$�DQG�%��),,$�DQG�%��),,,���ZKLFK�
ZH�KDYH�DGDSWHG�WR�VHOHFW�WDFWLFV�LQ�QRQ�XOFHUDWLYH�EOHHGLQJ��5HVXOWV��7KH�
PDLQ�FULWHULD�IRU�GHWHUPLQLQJ�HQGRVFRSLF�VXUJLFDO�DSSURDFK�DWWULEXWH�GDWD��
GXUDWLRQ�DQG�VHYHULW\�RI�EOHHGLQJ��WKH�GHJUHH�RI�RSHUDWLRQDO�ULVN��DQG�WKH�
SUHVHQFH�RI�FKURQLF�FRPRUELGLWLHV��&RQVHUYDWLYH�WKHUDS\�LV� LQGLFDWHG�IRU�
),%�� ),,$� DQG� %�� ),,,� DQG� LQFOXGHV� WUDGLWLRQDO� KHPRVWDWLF� DJHQWV�� DQG�
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WUDQVIXVLRQ�RI�SODVPD�� LQKLELWRUV�� LQKLELWRUV�RI�+�.��$73DVH��RFWUHRWLGH��
'DODUJLQ�� FRUUHFWLRQ� RI� WKH� GH¿FLW� LQ� WKH� EFF� �FROORLG� DQG� FU\VWDOORLG�
VROXWLRQV���$IWHU�UHDFKLQJ�WKH�LQIXVLRQ�KHPRGLOXWLRQ�RQ�LQGLFDWLRQV�DSSO\�
SDFNHG�UHG�EORRG�FHOOV� WR� LPSURYH�UHVSLUDWRU\�IXQFWLRQ��)RU�UHOLHI�RI� WKH�
SRUWDO�FULVLV�ZLWK�EOHHGLQJ�IURP�YDULFHV�RI�WKH�HVRSKDJXV�XVLQJ�QLWUDWHV�DQG�
EHWD�EORFNHUV��5HVLVWDQW�PHGLFDO�KHPRVWDVLV�ZDV�DFKLHYHG�LQ�������������
SDWLHQWV�� ,Q� ��� �������ZLWK� EOHHGLQJ�),�%�� ),,$� DQG�%� E\�)RUUHVW� ¿QDO�
KHPRVWDVLV� DFKLHYHG� HQGRVFRSLFDOO\� �LQ¿OWUDWLRQ� KHPRVWDVLV� KHPRVWDVLV�
.DSURIHU�� DUJRQ�SODVPD� FRDJXODWLRQ��� 6XUJLFDO� WHFKQLTXHV� KDYH� EHHQ�
XVHG�WR�VWRS�EOHHGLQJ�LQ�����������RI�SDWLHQWV�LQ�FULWLFDO�FRQGLWLRQV�ZLWK�
WKH� LQHIIHFWLYHQHVV� RI�PHGLFDO� DQG� HQGRVFRSLF� KHPRVWDVLV��ZLWK� SURIXVH�
EOHHGLQJ��WKH�WKUHDW�RI�LWV�UHQHZDO��:KHQ�0DOORU\�:HLVV�V\QGURPH��JUDGH�
,,,±,9�LQ����������ZHUH�SHUIRUPHG�VXWXULQJ�EOHHGLQJ�FUDFNV��DFXWH�JDVWULF�
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���������SDWLHQWV�DIWHU�IDLOXUH�RI�EDOORRQ�WDPSRQDGH�DQG�UHFXUUHQW�SURIXVH�
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PDOIRUPDWLRQV� SHUIRUPHG� VXWXULQJ� EOHHGLQJ� DUWHULHV�� 2YHUDOO� PRUWDOLW\�
UDWH� ZDV� ������ SRVWRSHUDWLYH� ±� ����� LQ� WKH� FRQVHUYDWLYH� WUHDWPHQW� ±�
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RI�HQGRVFRSLF�PHWKRGV�WR�VWRS�EOHHGLQJ�DQG�GLIIHUHQWLDO�WUHDWPHQW�DQG�WKH�
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ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɆȺȽɇɂɌɇɈ�
ɊȿɁɈɇȺɇɋɇɈɃ�ɂ�ɗɇȾɈɋɄɈɉɂɑȿɋɄɈɃ�ɊȿɌɊɈȽɊȺȾɇɈɃ�
ɏɈɅȺɇȽɂɈɉȺɇɄɊȿȺɌɈȽɊȺɎɂɃ�ɉɊɂ�ȾɈɈɉȿɊȺɐɂɈɇɇɈɃ�
ȾɂȺȽɇɈɋɌɂɄȿ�ɉȺɌɈɅɈȽɂɃ�ɀȿɅɑɇɕɏ�ɉɊɈɌɈɄɈȼ
Ⱦ�Ⱦ��Ⱥɛɞɭɥɥɨɟɜ��ɋ�ɋ��Ɂɢɺɡɨɞɚ��ɇ�Ⱥ��Ɏɚɣɡɭɥɥɨɟɜ��ɏ�Ƚ��ɒɚɦɢɪɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɏ�ɏ��Ʉɭɪɛɨɧɨɜ
Ɍɚɞɠɢɤɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��
Ⱥɜɢɰɟɧɵ��Ⱦɭɲɚɧɛɟ��Ɍɚɞɠɢɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɞɨɫɬɢɝɧɭɬɵɟ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɭɫɩɟɯɢ� ɜɜɢɞɭ�
ɜɧɟɞɪɟɧɢɹ� ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�� ɞɨɨɩɟɪɚɰɢɨɧɧɚɹ�
ɞɢɚɝɧɨɫɬɢɤɚ�ɀɄȻ�ɢɦɟɟɬ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɬɪɭɞɧɨɫɬɢ�� ɜ�ɨɞɧɢɯ�ɫɥɭɱɚɹɯ�
ɨɧɢ� ɨɛɭɫɥɨɜɥɟɧɵ� ɞɨɪɨɝɨɜɢɡɧɨɣ� ɚɩɩɚɪɚɬɭɪɵ� �ɆɊɏɉȽ�� ɢɥɢ� ɦɚɥɨɣ�
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶɸ��ɍɁɂ��ɦɟɬɨɞɨɜ��ɜ�ɞɪɭɝɢɯ�ɫɥɭɱɚɹɯ�±�ɜɨɡɦɨɠɧɨɫɬɶɸ�
ɪɚɡɜɢɬɢɹ� ɨɫɥɨɠɧɟɧɢɣ�� ɩɨɪɨɸ� ɫɥɨɠɧɵɯ� �ɢɧɜɚɡɢɜɧɵɟ� ɦɟɬɨɞɵ� ɫ�
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ���ɱɚɫɬɨɬɚ�ɤɨɬɨɪɵɯ�ɫɨɫɬɚɜɥɹɟɬ������ɋɭɳɟɫɬɜɭɸɳɢɟ�
ɬɪɭɞɧɨɫɬɢ�ɫɥɭɠɚɬ�ɩɨɜɨɞɨɦ�ɞɥɹ�ɩɨɢɫɤɚ�ɧɨɜɵɯ�ɪɟɲɟɧɢɣ��ɩɨɜɵɲɚɸɳɢɯ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɞɢɚɝɧɨɫɬɢɤɢ�ɩɚɬɨɥɨɝɢɣ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ�ɧɚ�ɷɬɚɩɚɯ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɩɪɢ� ɨɞɧɨɜɪɟɦɟɧɧɨɦ� ɭɫɬɪɚɧɟɧɢɢ� ɢɦɟɸɳɢɯɫɹ�
ɧɟɞɨɫɬɚɬɤɨɜ��Ⱥɧɚɥɢɡ�ɨɬɟɱɟɫɬɜɟɧɧɵɯ�ɢ�ɡɚɪɭɛɟɠɧɵɯ�ɪɚɛɨɬ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɫɨɜɪɟɦɟɧɧɵɯ� ɦɟɬɨɞɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ� ɩɨɤɚɡɵɜɚɟɬ� ɨɤɨɧɱɚɬɟɥɶɧɭɸ�
ɧɟɡɚɜɟɪɲɟɧɧɨɫɬɶ� ɢɯ� ɨɫɜɨɟɧɢɹ� ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɆɊɏɉȽ� ɢ�
ɗɊɏɉȽ�ɜ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɟ�ɩɚɬɨɥɨɝɢɣ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɫɧɨɜɭ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ�ɫɨɫɬɚɜɥɹɸɬ�ɪɟɡɭɥɶɬɚɬɵ�
ɚɧɚɥɢɡɚ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɆɊɏɉȽ� ɭ� ��� ���� ɠɟɧɳɢɧɵ�� ɩɚɰɢɟɧɬɨɜ��
ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɧɚ�ɛɚɡɟ�ȽɄȻ�ɫɤɨɪɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɝ��Ⱦɭɲɚɧɛɟ��
ɍ�������ɛɨɥɶɧɵɯ�ɧɚɛɥɸɞɚɥɢ�ɩɪɢɡɧɚɤɢ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɠɟɥɬɭɯɢ��ȼɨɡɪɚɫɬ�
ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɥ�ɨɬ����ɞɨ����ɥɟɬ��ȼ�ɤɚɱɟɫɬɜɟ�ɩɟɪɜɢɱɧɨɝɨ�ɦɟɬɨɞɚ�
ɨɛɫɥɟɞɨɜɚɧɢɹ� ɜɫɟ� ɛɨɥɶɧɵɟ� ɩɪɨɲɥɢ� ɭɥɶɬɪɚɫɨɧɨɝɪɚɮɢɸ� �ɫɤɪɢɧɢɧɝ�
ɞɥɹ� ɗɊɏɉȽ� ɢ� ɆɊɏɉȽ��� ɍ� ��� ɩɚɰɢɟɧɬɨɜ� ɩɪɨɜɟɞɟɧɨ� ɫɪɚɜɧɢɬɟɥɶɧɨɟ�
ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɆɊɏɉȽ�ɢ�ɗɊɏɉȽ��ɆɊɏɉȽ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɦɚɝɧɢɬɧɨ�ɪɟɡɨɧɚɧɫɧɨɦ�ɬɨɦɨɝɪɚɮɟ�ɫɨ�ɫɜɟɪɯɩɪɨɜɨɞɹɳɢɦ�
ɦɚɝɧɢɬɨɦ� ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ� ɦɚɝɧɢɬɧɨɝɨ� ɩɨɥɹ� ���� Ɍɥ� �ERG\FRLO���
Ȼɨɥɶɧɵɯ� ɩɨɞɝɨɬɨɜɢɥɢ� ɢ� ɨɛɫɥɟɞɨɜɚɥɢ� ɧɚɬɨɳɚɤ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɫɩɟɰɢɚɥɶɧɵɯ� ɩɪɨɝɪɚɦɦ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ�ɆɊɏɉȽ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼɨ�ɜɫɟɯ�ɧɚɛɥɸɞɟɧɢɹɯ�ɆɊɏɉȽ�ɩɨɡɜɨɥɹɥɚ�ɬɨɱɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɯɚɪɚɤɬɟɪ�
ɩɨɪɚɠɟɧɢɹ� ɠɟɥɱɧɵɯ� ɩɪɨɬɨɤɨɜ�� ɑɚɳɟ� ���� ɫɥɭɱɚɟɜ�� ɜɵɹɜɥɹɥɢɫɶ�
ɯɨɥɟɞɨɯɨɥɢɬɢɚɡ�ɫɨ�ɫɬɪɢɤɬɭɪɚɦɢ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ�ɪɚɡɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��
ɩɪɢ� ɤɨɬɨɪɵɯ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɟɟ� ɩɪɨɬɹɠɟɧɧɨɫɬɶ�� ɍ� ��� ɛɨɥɶɧɵɯ�
ɫɬɪɢɤɬɭɪɵ� ɥɨɤɚɥɢɡɨɜɚɥɢɫɶ� ɧɚ� ɭɪɨɜɧɟ� ɤɭɥɶɬɢ� ɩɭɡɵɪɧɨɝɨ� ɩɪɨɬɨɤɚ�� ɭ�
�� ɜɵɹɜɥɟɧɚ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ɫɬɪɢɤɬɭɪɚ� ɝɟɩɚɬɢɤɨɟɸɧɨɚɧɚɫɬɨɦɨɡɚ��
ɭ� ��� ɨɫɬɚɥɶɧɵɯ� ±� ɫɬɪɢɤɬɭɪɵ� ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ� ɨɬ� ���� ɞɨ� �� ɫɦ�
ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɜ�ɨɛɥɚɫɬɢ�ɫɥɢɹɧɢɹ�ɩɪɨɬɨɤɨɜ�ɢ�ɩɪɨɤɫɢɦɚɥɶɧɨɦ�ɨɬɞɟɥɟ�
ɝɟɩɚɬɢɤɨɯɨɥɟɞɨɯɚ��Ⱦɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɟ�ɫɬɪɢɤɬɭɪɵ�ɩɪɢ�ɆɊɏɉȽ�ɱɚɳɟ�
ɢɦɟɥɢ�ɜɢɞ�ɫɭɠɟɧɧɨɝɨ�ɩɪɨɫɜɟɬɚ��ɜ����ɧɚɛɥɸɞɟɧɢɹɯ�±�ɜ�ɜɢɞɟ�ɨɛɪɵɜɚ��
ɫ� ɱɟɬɤɢɦɢ� ɪɨɜɧɵɦɢ� ɤɨɧɬɭɪɚɦɢ�� ɫ� ɜɢɡɭɚɥɢɡɚɰɢɟɣ� ɩɪɟɫɬɟɧɨɬɢɱɟɫɤɢ�
ɪɚɫɲɢɪɟɧɧɨɝɨ� ɨɬɞɟɥɚ� ɩɪɨɬɨɤɚ�� ȼ� �� ɫɥɭɱɚɹɯ� ɢɡ� ��� ɭɫɬɚɧɨɜɥɟɧɚ�

ɧɚɪɭɠɧɚɹ�ɤɨɦɩɪɟɫɫɢɹ�ɨɛɳɟɝɨ�ɠɟɥɱɧɨɝɨ�ɩɪɨɬɨɤɚ��ɋɢɧɞɪɨɦ�Ɇɢɪɪɢɡɢ�
ɜɵɹɜɥɟɧ� ɜ� �� ɫɥɭɱɚɟ�� ɂɡɦɟɧɟɧɢɹ� ɨɛɥɚɫɬɢ� ɮɚɬɟɪɨɜɚ� ɫɨɫɤɚ� ɜɵɹɜɥɟɧɵ�
ɜ� �� ɫɥɭɱɚɹɯ�� ɚ� ɜ� ��� ɨɫɬɚɥɶɧɵɯ� ɭɫɬɚɧɨɜɥɟɧɵ� ɹɜɥɟɧɢɹ� ɯɨɥɚɧɝɢɬɚ�
ɫ� ɞɟɫɬɪɭɤɬɢɡɚɰɢɟɣ� ɫɬɟɧɨɤ� ɠɟɥɱɧɵɯ� ɩɪɨɬɨɤɨɜ�� ɋɪɚɜɧɢɬɟɥɶɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ�ɆɊɏɉȽ�ɢ�ɗɊɏɉȽ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ��ɱɬɨ�ɩɨɫɥɟɞɧɹɹ�ɛɨɥɟɟ�
ɬɨɱɧɚ� ɜ� ɨɩɪɟɞɟɥɟɧɢɢ� ɫɬɟɩɟɧɢ� ɫɭɠɟɧɢɹ� ɩɪɨɬɨɤɨɜ�� ɉɪɢ� ɗɊɏɉȽ� ɭ� ��
ɛɨɥɶɧɵɯ�ɧɚɛɥɸɞɚɥɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɜ�ɜɢɞɟ�ɨɫɬɪɨɝɨ�
ɩɚɧɤɪɟɚɬɢɬɚ�� ɯɨɥɚɧɝɢɬɚ� ɢ� ɚɥɥɟɪɝɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ�� ȼ� ɨɞɧɨɦ� ɫɥɭɱɚɟ�
ɩɪɨɜɟɞɟɧɢɟ�ɗɊɏɉȽ�ɛɵɥɨ�ɧɟɜɨɡɦɨɠɧɨ�ɢɡ�ɡɚ�ɩɨɩɵɬɤɢ�ɤɚɧɸɥɢɪɨɜɚɧɢɹ�
ɮɚɬɟɪɨɜɚ� ɫɨɫɤɚ�� ɇɚɲɢ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɞɬɜɟɪɠɞɚɸɬ�� ɱɬɨ� ɆɊɏɉȽ� ɤɚɤ�
ɦɢɧɢɢɧɜɚɡɢɜɧɵɣ� ɢ� ɛɟɡɨɩɚɫɧɵɣ� ɦɟɬɨɞ� ɦɨɠɟɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧ�
ɤɚɤ�ɜɚɪɢɚɧɬ�ɜɵɛɨɪɚ�ɞɢɚɝɧɨɫɬɢɤɢ�ɭ�ɬɚɤɢɯ�ɬɹɠɟɥɵɯ�ɝɪɭɩɩ�ɩɚɰɢɟɧɬɨɜ��
ȼ� ɨɬɥɢɱɢɟ� ɨɬ� ɗɊɏɉȽ�� ɆɊɏɉȽ� ɩɨɡɜɨɥɹɟɬ� ɥɭɱɲɟ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ�
ɠɟɥɱɧɵɟ� ɩɪɨɬɨɤɢ�� ɞɟɬɚɥɢɡɢɪɨɜɚɬɶ� ɯɚɪɚɤɬɟɪ� ɞɟɮɨɪɦɚɰɢɢ� ɯɨɥɟɞɨɯɚ��
ɞɚɟɬ� ɪɟɚɥɶɧɭɸ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɭɸ� ɤɚɪɬɢɧɭ� ɫɨɫɬɨɹɧɢɹ� ɩɪɨɬɨɤɨɜ�
ɩɟɱɟɧɢ� ɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ�� ȼɵɜɨɞɵ�� ɆɊɏɉȽ� ɹɜɥɹɟɬɫɹ�
ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɢ� ɛɟɡɨɩɚɫɧɵɦ� ɦɟɬɨɞɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɜɧɭɬɪɢɩɟɱɟɧɨɱɧɵɯ�ɢ�ɜɧɟɩɟɱɟɧɨɱɧɵɯ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ��ɨɫɨɛɟɧɧɨɫɬɢ�
ɢɯ�ɢɡɦɟɧɟɧɢɹ�ɢ�ɫɬɪɭɤɬɭɪ�
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'�'��$EGXOORHY��6�6��=L\R]RGD��1�$��)DL]XOORHY��.�*��6KDPLURY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�+�+��.XUERQRY
$YLFHQQD�7DMLN�6WDWH�0HGLFDO�8QLYHUVLW\��'XVKDQEH��7DMLNLVWDQ

,QWURGXFWLRQ��'HVSLWH�DFKLHYHG�FRQVLGHUDEOH�VXFFHVV�LQ�YLHZ�RI�LQWURGXFWLRQ�
RI�KLJK�WHFK�PHWKRGV��SUHVXUJLFDO�GLDJQRVWLFV�RI�%LOH�VWRQH�GLVHDVH��%6'��
KDV� FHUWDLQ� GLI¿FXOWLHV�� ,Q� RQH� FDVHV� WKH\� DUH� FDXVHG� KLJK� FRVW� RI� WKH�
HTXLSPHQW��05+3*���RU�VPDOO�LQIRUPDWLRQDO�FRQWHQW��XOWUDVRQRJUDSK\��RI�
PHWKRGV��LQ�RWKHU�FDVHV�E\�SRVVLELOLW\�RI�GHYHORSPHQW�RI�WKH�FRPSOLFDWLRQV�
DW� WLPHV� GLI¿FXOW� �LQYDVLYH� PHWKRGV� ZLWK� FRQWUDVWLQJ�� ZKLFK� IUHTXHQF\�
PDNHV� ����� ([LVWLQJ� GLI¿FXOWLHV� DUH� D� UHDVRQ� IRU� VHDUFK� RI� WKH� QHZ�
GHFLVLRQV� LQFUHDVLQJ� HI¿FLHQF\� RI� GLDJQRVWLFV� RI� SDWKRORJLHV� RI� ELOLRXV�
FKDQQHOV�DW�VWDJHV�RI�PHGLFDO�FDUH�DW�VLPXOWDQHRXV�HOLPLQDWLRQ�RI�DYDLODEOH�
VKRUWFRPLQJV��7KH�DQDO\VLV�RI�GRPHVWLF�DQG�IRUHLJQ�ZRUNV�RI�UDWKHU�PRGHUQ�
PHWKRGV�RI�GLDJQRVWLFV�VKRZV�¿QDO�LQFRPSOHWHQHVV�RI�WKHLU�GHYHORSPHQW�
DQG� XVH� RSWLPL]DWLRQ�� $LP�� $VVHVVPHQW� RI� GLDJQRVWLF� RSSRUWXQLWLHV� RI�
05+3*�DQG�(5+3*�LQ�SUHVXUJLFDO�GLDJQRVWLFV�RI�SDWKRORJLHV�RI�ELOLRXV�
FKDQQHOV�� 0DWHULDOV� DQG� PHWKRGV�� %DVLV� RI� WKLV� PHVVDJH� UHVXOWV� RI� WKH�
DQDO\VLV� RI� FDUULHG�RXW� 05+3*� DW� ��� ���� ZRPHQ�� PDNH� WKH� SDWLHQWV�
VXUYH\HG� RQ� WKH� EDVLV� RI� %6'� RI� DQ� HPHUJHQF\� PHGLFDO� VHUYLFH� RI�
'XVKDQEH��$W�������RI�SDWLHQWV�V\PSWRPV�RI�PHFKDQLFDO�MDXQGLFH�ZHUH�
REVHUYHG��7KH� DJH�RI�SDWLHQWV� UHDFKHG� IURP���� WR����\HDUV��$V�SULPDU\�
PHWKRG�RI�LQVSHFWLRQ�DOO�SDWLHQWV�SDVVHG�DQ�XOWUD�]RQH�JUDSKV��VFUHHQLQJ�IRU�
(5+3*�DQG�05+3*���$W����SDWLHQWV�FRPSDUDWLYH�FRPSDULVRQ�RI�UHVXOWV�
RI�05+3*�DQG�(5+3*�LV�FDUULHG�RXW��05+3*�UHVHDUFK�FRQGXFWHG�RQ�
WKH�PDJQHWLF� DQG� UHVRQDQW� WRPRJUDSK\�ZLWK� D� VXSHUFRQGXFWLQJ�PDJQHW�
LQWHQVLW\�RI�D�PDJQHWLF�¿HOG�RI�����7��ERG\�FRLO���3DWLHQWV�SUHSDUHG�DQG�
VXUYH\HG� RQ� DQ� HPSW\� VWRPDFK� ZLWK� DSSOLFDWLRQ� RI� VSHFLDO� SURJUDPV�
LQWHQGHG� IRU�05+3*��5HVXOWV�� ,Q�DOO� VXSHUYLVLRQ�RI�05+3*�,�DOORZHG�
WR� GH¿QH� QDWXUH� RI� GHIHDW� RI� ELOLRXV� FKDQQHOV� SUHFLVHO\��0RUH� RIWHQ� ����
FDVHV�� FDPH� WR� OLJKW� FKROHGRFKROLWKLDVLV�ZLWK� VWUXFWXUH� ELOLRXV� FKDQQHOV�
RI� GLIIHUHQW� FKDUDFWHU� DW� ZKLFK� ZHUH� GH¿QHG� LWV� H[WHQW��$W� ��� SDWLHQWV�
VWUXFWXUH�ZHUH�ORFDOL]HG�DW�WKH�OHYHO�RI�D�VWXPS�RI�D�YHVLFOH�FKDQQHO��DW���
LW� LV� UHYHDOHG� SRVWRSHUDWLYH� VWUXFWXUH� KHSDW\FRQHXQRDQDVWDPRVLVH�� DW� ���
RWKHUV�VWUXFWXUH�WKH�IURP�����WR���FP�ORQJ�VHWWOHG�GRZQ�LQ�WKH�¿HOG�RI�PHUJH�
RI� FKDQQHOV� DQG� SUR[LPDO� GHSDUWPHQW� RI� WKH� KHSDW\FRFKROHGRFK��*RRG�
TXDOLW\� VWUXFWXUH� DW�05+3*�KDG� DQ� DSSHDUDQFH� RI� WKH� QDUURZHG� JOHDP�
�LQ����VXSHUYLVLRQV�±�LQ�WKH�IRUP�RI�EUHDN��ZLWK�DFFXUDWH�HTXDO�FRQWRXUV�
ZLWK� YLVXDOL]DWLRQ� SHUHVWRQLFDO� H[SDQGHG� GHSDUWPHQW� RI� D� FKDQQHO�PRUH�
RIWHQ��,Q���FDVHV�IURP����WKH�H[WHUQDO�FRPSUHVVLRQ�RI�WKH�JHQHUDO�ELOLRXV�
FKDQQHO�LV�HVWDEOLVKHG��7KH�V\QGURPH�RI�0LUUL]L�LV�UHYHDOHG�LQ���FDVH��$UHD�
FKDQJHV� IDWHURYHV� D� SDFL¿HU� FDPH� WR� OLJKW� LQ� �� FDVHV�� DQG� LQ� ��� RWKHUV�
WKH� SKHQRPHQD� FKRODQJLWLHV� ZLWK� D� GHVWUXFWL]DWLRQ� RI� ZDOOV� RI� ELOLRXV�
FKDQQHOV� DUH� HVWDEOLVKHG��&RPSDUDWLYH� UHVXOWV� RI�05+3*�DQG�(5+3*��
WHVWL¿HV�WKDW�WKH�ODVW�LV�PRUH�H[DFW�LQ�PRUH�SRLQW�LQ�GHWHUPLQH�VWDJH�WKLQ�
GXFW��2Q�(53+*�� LQ�SDWLHQW� VKRZHG� URVW�RSHUDWHG�SUREOHPV� LQ� W\SHV�RI�
DFXWH�SDQFUHDV�� FKRODQJLWLV�DQG�DOOHUJLF� UHDFWLRQV�� ,Q�D�RQH�FDVH�PDNLQJ�
WKH�(5+3*�ZDV�LPSRVVLEOH�IRU�GRLQJ�FRQMXYDWLQJ�RI�D�SDFL¿HU��2XU�UHVXOWV�
WR�FRQFUHWHG��ZKLFK�05+3*�LV�PLQLLQYDVHG�DQG�QRW�GDQJHURXV�PHWKRG��
FDQ� EH� UHFRPDQWDWHG� VXFK� D� YDULDQW� WR� FKRRVLQJ� GLDJQRVWLFV� RQ� WKHQ�
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GLI¿FXOW�JURXS�RI�SDWLHQW��%\�GLIIHUHQWLHV�RQ�DQ�(53+*��05+3*��DOORZHG�
WR�EHWWHU�YLVLR� OLWH�ELOH�GXFWV��GHWROLVHG� WKH�FKDUDFWHU�RI� WKH�GHIRUPDWLRQ�
RI� FKROHGRFKHV�� JLYH� UHDO� SK\VLRORJLF� SLFWXUH� FRQGLWLRQ� RI� ELOH� RI� OLYHU�
DQG�SDQFUHDV��&RQFOXVLRQ��053+*�LV�RQH�RI� WKH�PRUH�HIIHFWHG�DQG�QRW�
GDQJHURXV�PHWKRGV�UHVHDUFKHG�LQVLGOLYHU�DQG�DQOLYHU�GXFWV��HVSHFLDOO\�WKHLU�
DOWHUDWLRQ�DQG�VWUXFWXUH�

ɇɈȼɕȿ�ɉɈȾɏɈȾɕ�Ʉ�ɄɈɇɋȿɊȼȺɌɂȼɇɈɆɍ�
Ʌȿɑȿɇɂɘ�ɈɋɌɊɈɃ�ɋɉȺȿɑɇɈɃ�ɌɈɇɄɈɄɂɒȿɑɇɈɃ�
ɇȿɉɊɈɏɈȾɂɆɈɋɌɂ
Ɉ�ɂ��ɋɟɪɟɝɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��ɋ�ȿ��Ʌɚɪɢɱɟɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɪɚɹ� ɫɩɚɟɱɧɚɹ� ɬɨɧɤɨɤɢɲɟɱɧɚɹ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɶ�
�ɈɋɌɄɇ�� ɫɱɢɬɚɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɯ� ɢ� ɝɪɨɡɧɵɯ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɣ� ɜ� ɧɟɨɬɥɨɠɧɨɣ� ɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ��
ɥɟɬɚɥɶɧɨɫɬɶ�ɩɪɢ�ɤɨɬɨɪɨɣ�ɨɫɬɚɟɬɫɹ�ɜɵɫɨɤɨɣ��Ʉɨɧɫɟɪɜɚɬɢɜɧɚɹ�ɬɟɪɚɩɢɹ�
ɩɪɢ� ɨɛɬɭɪɚɰɢɨɧɧɨɣ� ɮɨɪɦɟ� ɈɋɌɄɇ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɝɥɚɜɧɵɯ� ɢ�
ɨɛɨɫɧɨɜɚɧɧɵɯ� ɫɩɨɫɨɛɨɜ� ɪɚɡɪɟɲɟɧɢɹ� ɤɢɲɟɱɧɨɣ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ��
ɨɫɨɛɟɧɧɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɧɚɡɨɢɧɬɟɫɬɢɧɚɥɶɧɨɣ�
ɞɟɤɨɦɩɪɟɫɫɢɢ��ɗɇɂȾ���ɉɪɢɦɟɧɟɧɢɟ�ɷɬɨɝɨ�ɦɟɬɨɞɚ��ɩɨ�ɞɚɧɧɵɦ�ɪɚɡɧɵɯ�
ɚɜɬɨɪɨɜ�� ɩɨɡɜɨɥɹɟɬ� ɩɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɬɟɪɚɩɢɢ� ɞɨ� ��±�����
Ɉɞɧɚɤɨ� ɞɨ� ɫɢɯ� ɩɨɪ� ɧɟ� ɨɩɪɟɞɟɥɟɧɵ� ɩɨɤɚɡɚɧɢɹ�� ɫɪɨɤɢ� ɩɪɨɜɟɞɟɧɢɹ�
ɢ� ɯɚɪɚɤɬɟɪ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɨɛɬɭɪɚɰɢɨɧɧɨɣ�
ɮɨɪɦɨɣ� ɈɋɌɄɇ�� ɱɬɨ� ɢ� ɨɩɪɟɞɟɥɹɟɬ� ɰɟɥɶ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɬɚɤɬɢɤɢ�ɜɟɞɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�
ɨɛɬɭɪɚɰɢɨɧɧɨɣ�ɮɨɪɦɨɣ�ɈɋɌɄɇ��ɨɫɧɨɜɚɧɧɨɟ�ɧɚ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦ�
ɩɨɞɯɨɞɟ�ɤ�ɩɨɤɚɡɚɧɢɹɦ��ɜɵɛɨɪɭ�ɦɟɬɨɞɚ�ɢ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɪɚɡɪɟɲɟɧɢɟ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɚɥɢɡɢɪɭɟɦɚɹ� ɝɪɭɩɩɚ� ɜɤɥɸɱɚɥɚ� ����
�������� ɢɡ� ���� ɩɚɰɢɟɧɬɨɜ� ɫ� ɈɋɌɄɇ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ�
ȽɄȻ�ʋ����ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɧɟ�ɜɤɥɸɱɟɧɵ�
��� ɩɚɰɢɟɧɬɨɜ� ɫɨ� ɫɬɪɚɧɝɭɥɹɰɢɨɧɧɨɣ� ɮɨɪɦɨɣ� ɈɋɌɄɇ�� ɤɨɬɨɪɵɟ�
ɨɩɪɟɪɢɪɨɜɚɧɵ� ɷɤɫɬɪɟɧɧɨ� ɛɟɡ� ɩɨɩɵɬɤɢ� ɩɪɨɜɟɞɟɧɢɹ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�� ɧɚɩɪɚɜɥɟɧɧɨɣ� ɧɚ� ɪɚɡɪɟɲɟɧɢɟ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ�� ȼ� ɷɬɨɬ�
ɩɟɪɢɨɞ� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ� ɫɢɫɬɟɦɚ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɤɨɧɫɟɪɜɚɬɢɜɧɨɫɬɢ� ɬɟɪɚɩɢɢ� ɢ� ɧɚ� ɟɟ� ɨɫɧɨɜɟ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ�
ɧɨɜɵɟ� ɬɚɤɬɢɱɟɫɤɢɟ� ɩɨɞɯɨɞɵ� ɜ� ɥɟɱɟɧɢɢ� ɛɨɥɶɧɵɯ� ɫ� ɨɛɬɭɪɚɰɢɨɧɧɨɣ�
ɈɋɌɄɇ�� ɋɢɫɬɟɦɚ� ɫɨɫɬɨɹɥɚ� ɢɡ� �� ɤɥɢɧɢɱɟɫɤɢɯ�� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢ�
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ�ɩɪɢɡɧɚɤɨɜ��ɞɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ��ɤɨɥɢɱɟɫɬɜɨ�
ɨɩɟɪɚɰɢɣ� ɜ� ɚɧɚɦɧɟɡɟ�� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɢ� ɯɚɪɚɤɬɟɪ� ɛɨɥɢ�� ɭɪɨɜɟɧɶ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ�� ɞɢɚɦɟɬɪ� ɬɨɧɤɨɣ� ɤɢɲɤɢ� ɩɨ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦ�
ɞɚɧɧɵɦ��ɇɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɦ�ɤɨɦɩɨɧɟɧɬɨɦ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ�
ɈɋɌɄɇ� ɹɜɥɹɟɬɫɹ� ɞɟɤɨɦɩɪɟɫɫɢɹ� ɜɟɪɯɧɢɯ� ɨɬɞɟɥɨɜ� ɀɄɌ�� ɇɚɪɹɞɭ� ɫ�
ɨɛɳɟɩɪɢɧɹɬɵɦ� ɧɚɡɨɝɚɫɬɪɚɥɶɧɵɦ� ɡɨɧɞɢɪɨɜɚɧɢɟɦ� ���� ɩɚɰɢɟɧɬɨɜ���
ɭ� ��� ɩɪɢɦɟɧɟɧɚ� ɗɇɂȾ�� Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɞɥɹ� ɤɚɠɞɨɝɨ�
ɢɡ� ɩɚɰɢɟɧɬɨɜ�� ɭ� ɤɨɬɨɪɵɯ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� ɩɪɢɡɧɚɤɢ� ɫɬɪɚɧɝɭɥɹɰɢɢ��
ɪɚɫɫɱɢɬɵɜɚɸɬ� ɫɭɦɦɚɪɧɵɣ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ� �ɉɄ��� ɢ�
ɩɨ�ɡɧɚɱɟɧɢɸ�ɷɬɨɝɨ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɛɨɥɶɧɨɣ�ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ�ɜ�ɨɞɧɭ�ɢɡ�
��ɯ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ� ɝɪɭɩɩ�� ɇɢɡɤɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ�
ɪɚɡɪɟɲɟɧɢɹ�ɈɋɌɄɇ� ɤɨɧɫɬɚɬɢɪɨɜɚɧɚ� ɧɚɦɢ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ�� ȼɫɟ� ɷɬɢ�
ɛɨɥɶɧɵɟ� ɨɩɟɪɢɪɨɜɚɧɵ� ɛɟɡ� ɩɨɩɵɬɤɢ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɪɚɡɪɟɲɟɧɢɹ�
ɩɨɫɥɟ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ�� ȼɨ� ��ɸ�
ɩɪɨɝɧɨɫɬɢɱɟɫɤɭɸ� ɝɪɭɩɩɭ� ±� ɭɦɟɪɟɧɧɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɪɟɲɟɧɢɹ�
ɈɋɌɄɇ�±�ɨɬɧɟɫɟɧɵ����ɩɚɰɢɟɧɬɨɜ��ɗɇɂȾ�ɜɵɩɨɥɧɟɧɚ����ɩɚɰɢɟɧɬɚɦ��
ɗɮɮɟɤɬ� ɨɬ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɨɬɦɟɱɟɧ� ɭ� ��� �������� ɢɡ� ���
ɩɚɰɢɟɧɬɨɜ�� ɋɪɟɞɧɹɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɜ� ɷɬɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥɚ� ���������� ɱɚɫɚ�� ȼɵɫɨɤɚɹ�
ɜɟɪɨɹɬɧɨɫɬɶ� ɪɚɡɪɟɲɟɧɢɹ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ� ɨɬɦɟɱɟɧɚ� ɭ� ��� ɩɚɰɢɟɧɬɚ��
ɗɮɮɟɤɬ� ɨɬ� ɩɪɨɜɨɞɢɦɨɣ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɨɬɦɟɱɟɧ� ɭ� ɜɫɟɯ�
ɩɚɰɢɟɧɬɨɜ��ȼ�ɫɪɟɞɧɟɦ�ɫɪɨɤ�ɪɚɡɪɟɲɟɧɢɹ�ɈɋɌɄɇ�ɫɨɫɬɚɜɢɥ�����������
ɱɚɫɚ�� ȼ� ɰɟɥɨɦ� ɩɨ� ɝɪɭɩɩɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ�
ɫɨɫɬɚɜɢɥɚ� ������� ɱɬɨ� ɧɟɫɤɨɥɶɤɨ� ɦɟɧɶɲɟ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɫ�
ɭɦɟɪɟɧɧɨɣ� ɜɟɪɨɹɬɧɨɫɬɶɸ� ɪɚɡɪɟɲɟɧɢɹ� ɈɋɌɄɇ�� ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ�
ɜɵɫɨɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ� ɗɇɂȾ�� ɩɨɡɜɨɥɹɸɳɭɸ� ɞɚɠɟ� ɜ� ɩɨɬɟɧɰɢɚɥɶɧɨ�
ɦɟɧɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɫɢɬɭɚɰɢɹɯ� ɩɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ɋɪɨɱɧɨ�ɨɩɟɪɢɪɨɜɚɧɵ������������ɩɚɰɢɟɧɬɚ��
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ɥɟɬɚɥɶɧɨɫɬɶ� ±� ������ ɨɛɳɚɹ� ɥɟɬɚɥɶɧɨɫɬɶ� ±�
������ ȼɵɜɨɞɵ�� ɋɨɡɞɚɧɧɚɹ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɚɹ� ɲɤɚɥɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɩɨɡɜɨɥɹɟɬ� ɛɨɥɟɟ� ɬɨɱɧɨ� ɨɛɨɫɧɨɜɚɬɶ� ɜɵɛɨɪ�
ɫɩɨɫɨɛɚ�ɥɟɱɟɧɢɹ�ɈɋɌɄɇ��ɉɨɤɚɡɚɬɟɥɢ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɝɨ�ɤɨɷɮɮɢɰɢɟɧɬɚ�
ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ� ɩɪɢ� ɩɥɚɧɢɪɨɜɚɧɢɢ� ɨɛɴɟɦɚ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɗɇɂȾ��

Ⱦɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɜɵɛɨɪɭ� ɫɩɨɫɨɛɚ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɢ� ɨɩɬɢɦɢɡɚɰɢɹ� ɫɪɨɤɨɜ� ɢɯ� ɩɪɨɜɟɞɟɧɢɹ� ɩɨɡɜɨɥɢɥɢ�
ɩɨɜɵɫɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɟɪɚɩɢɢ�ɨɛɬɭɪɚɰɢɨɧɧɨɣ�ɈɋɌɄɇ�ɞɨ�������
ɢ� ɢɡɛɟɠɚɬɶ� ɧɟɨɛɨɫɧɨɜɚɧɧɵɯ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɚ� ɬɚɤɠɟ�
ɞɨɛɢɬɶɫɹ�ɫɧɢɠɟɧɢɹ�ɥɟɬɚɥɶɧɨɫɬɢ�ɞɨ������

1(:�$3352$&+(6�72�7+(�&216(59$7,9(�75($70(17�
2)�$&87(�$'+(6,9(�,17(67,1$/�2%6758&7,21
2�,��6HUHJLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��6�(��/DULFKHY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $FXWH� VPDOO� LQWHVWLQDO� DGKHVLYH� REVWUXFWLRQ� �$6,$2�� LV�
FRQVLGHUHG�WR�EH�RQH�RI�WKH�PRVW�IUHTXHQW�DQG�WKUHDWHQLQJ�GLVHDVH�VWDWHV�
LQ� HPHUJHQF\� DEGRPLQDO� VXUJHU\�� LQ� ZKLFK� WKH�PRUWDOLW\� UHPDLQV� KLJK��
&RQVHUYDWLYH�WKHUDS\�IRU�WKH�REVWUXFWLYH�IRUP�RI�$6,$2�LV�RQH�RI�WKH�PDLQ�
DQG�MXVWL¿HG�PHWKRGV�RI�UHVROYLQJ�LQWHVWLQDO�REVWUXFWLRQ��$�PRUH�HIIHFWLYH�
ZD\�LQ�FRQVHUYDWLYH�SHUPLVVLRQ�RI�WKH�$6,$2�LV�HQGRVFRSLF�QD]RLQWHVWLQDO�
GHFRPSUHVVLRQ� �(1,'��� 7KH� XVH� RI� WKLV� PHWKRG�� DFFRUGLQJ� WR� YDULRXV�
DXWKRUV��DOORZV�WR�LQFUHDVH�WKH�HI¿FLHQF\�RI�WUHDWPHQW�WR���±�����%XW�WKH�
LQGLFDWLRQV��WLPH�OLPLWV�DQG�SURSHUWLHV�RI�FRQVHUYDWLYH�WKHUDS\�IRU�SDWLHQWV�
ZLWK�REVWUXFWLYH�$6,$2�IRUP�DUH�QRW�FRPSOHWHO\�GH¿QHG�\HW��WKDW�PDNHV�
WKH� SXUSRVH� RI� WKH� SUHVHQW� VWXG\��$LP�� ,PSURYHPHQW� RI� PDQDJLQJ� WKH�
SDWLHQWV�ZLWK�REVWUXFWLYH� IRUP�RI�$6,$2��EDVHG�RQ�D�VHSDUDWH�DSSURDFK�
RQ� FKRRVLQJ� WKH�PHWKRG� DQG�GXUDWLRQ�RI� FRQVHUYDWLYH� WKHUDS\�� DLPHG� DW�
UHVROYLQJ�REVWUXFWLRQ��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�JURXS�FRQVLVWHG�
RI� ���� �������� IURP� ���� SDWLHQWV� ZLWK�$6,$2�� XQGHUJRLQJ� WUHDWPHQW�
LQ�+RVSLWDO�ʋ����LQ�WKH�SHULRG�IURP������WR������\HDU��7KH�VWXG\�GRHV�
QRW� LQFOXGH� ��� SDWLHQWV� ZLWK� VWUDQJXODWHG� IRUP� RI� $6,$2�� ZKR� ZHUH�
HPHUJHQF\�RSHUDWHG� RQ�ZLWKRXW� XVLQJ� FRQVHUYDWLYH� WKHUDS\��'XULQJ� WKLV�
SHULRG��WKH�QHZ�WDFWLFDO�DSSURDFKHV�LQ�WUHDWPHQW�SDWLHQWV�ZLWK�REVWUXFWLYH�
$6,$2� KDYH� EHHQ� GHYHORSHG� DQG� WHVWHG�� WKDW� DUH� EDVHG� RQ� SUHGLFWLQJ�
WKH� HIIHFWLYHQHVV� RI� FRQVHUYDWLYH� WKHUDS\��7KH� V\VWHP� FRQVLVWHG� RI� QLQH�
FOLQLFDO�� ODERUDWRU\�DQG�LQVWUXPHQWDO�FKDUDFWHULVWLFV��GXUDWLRQ�IURP�RQVHW�
WR� WKH� KRVSLWDOLVDWLRQ�� WKH� QXPEHU� RI� RSHUDWLRQV� LQ� KLVWRU\�� QDWXUH� DQG�
LQWHQVLW\�RI�SDLQ��OHYHO�RI�REVWUXFWLRQ��WKH�GLDPHWHU�RI�WKH�VPDOO�LQWHVWLQH�
E\�;�UD\�GDWD���7KH�PRVW�VLJQL¿FDQW�FRPSRQHQW�LQ�FRQVHUYDWLYH�WKHUDS\�RI�
$6,$2�LV�XSSHU�JDVWURLQWHVWLQDO�GHFRPSUHVVLRQ��$ORQJ�ZLWK�FRQYHQWLRQDO�
QDVRJDVWULF� LQWXEDWLRQ�RI� ���SDWLHQWV�� WR� ���(1,'�ZDV� DSSOLHG��5HVXOWV��
)RU�HDFK�RI�WKH�SDWLHQWV�DGPLWWLQJ�WKH�KRVSLWDO��LQ�WKH�DEVHQFH�RI�VLJQV�RI�
VWUDQJXODWLRQ��WKH�VXPPDU\�SURJQRVWLF�FRHI¿FLHQW��3&��LV�FDOFXODWHG��DQG�
GXH�WR�WKLV�FRHI¿FLHQW�SDWLHQWV�DUH�GLYLGHG�LQWR���SURJQRVWLF�JURXSV��/RZ�
SUREDELOLW\�LQ�FRQVHUYDWLYH�VROYLQJ�WKH�$6,$2�ZDV�VWDWHG�IRU����SDWLHQWV��
$OO� WKHVH� SDWLHQWV� ZHUH� RSHUDWHG� RQ� ZLWKRXW� DWWHPSWV� DW� FRQVHUYDWLYH�
VROYLQJ�DIWHU�D�VKRUW�SUHRSHUDWLYH�SUHSDUDWLRQ��7KH��QG�SURJQRVWLF�JURXS�
±� PRGHUDWH� SUREDELOLW\� RI� UHVROYLQJ�$6,$2� ±� FRQVLVWV� RI� ��� SDWLHQWV��
(1,'�ZDV�PDGH� WR� ��� SDWLHQWV��7KH� HI¿FLHQF\� RI� FRQVHUYDWLYH� WKHUDS\�
ZDV�REVHUYHG�LQ������������IURP����SDWLHQWV��$YHUDJH�GXUDWLRQ�RI�PHGLFDO�
WKHUDSLHV�LQ�WKLV�JURXS�ZDV�����������KRXUV��+LJK�SUREDELOLW\�RI�UHVROYLQJ�
WKH�REVWUXFWLRQ�ZDV�QRWHG�DW����SDWLHQWV��7KH�HI¿FLHQF\�RI�FRQVHUYDWLYH�
WKHUDS\� ZDV� REVHUYHG� LQ� DOO� SDWLHQWV��$YHUDJH� GXUDWLRQ� RI� FRQVHUYDWLYH�
WUHDWPHQW� RI�$6,$2� ZDV� ���������� KRXU�� ,Q� WKH� JURXS� LQ� JHQHUDO�� WKH�
HIIHFWLYHQHVV� RI� FRQVHUYDWLYH� WUHDWPHQW� ZDV� ������� WKDW� LV� OHVV� WKDQ� LQ�
WKH�JURXS�RI�SDWLHQWV�ZLWK�PRGHUDWH�SUREDELOLW\�RI�$6,$2�UHVROYLQJ��7KLV�
FRQ¿UPV� WKH� KLJK� LPSRUWDQFH� RI� (1,'�� WKDW� DOORZV� HYHQ� LQ� SRWHQWLDOO\�
OHVV�IDYRUDEOH�VLWXDWLRQV�WR�LQFUHDVH�WKH�HI¿FLHQF\�RI�FRQVHUYDWLYH�WKHUDS\��
8UJHQWO\� RSHUDWHG� RQ� ��� SDWLHQWV� ��������� SRVWRSHUDWLYH� PRUWDOLW\� ZDV�
������WRWDO�PRUWDOLW\�������&RQFOXVLRQ��7KH�HVWDEOLVKHG�SURJQRVWLF�VFDOH�
RI� WKH� HI¿FLHQF\� RI� FRQVHUYDWLYH� WUHDWPHQW� DOORZV� WR� VXEVWDQWLDWH� PRUH�
DFFXUDWHO\�WKH�FKRLFH�RI�$6,$2�WUHDWPHQW�PHWKRG��3URJQRVWLF�IDFWRU�LQGH[�
DUH� FRQVLGHUHG� GXULQJ� FRQVHUYDWLYH� WKHUDS\� FRQWHQW� SODQQLQJ�� LQFOXGLQJ�
WKH�DSSURSULDWHQHVV�RI�XVLQJ�(1,'��6HOHFWHG�DSSURDFK�WR�WKH�FRQVHUYDWLYH�
WUHDWPHQW�DQG�RSWLPL]DWLRQ�LWV�WHUPV�DOORZHG�WR�LPSURYH�WKH�WUHDWPHQW�RI�
REVWUXFWLYH�$6,$2�XS�WR�������DQG�WR�DYRLG�XQIRXQGHG�VXUJLFDO�WUHDWPHQW��
DV�ZHOO�DV�WR�UHGXFH�PRUWDOLW\�XS�WR������

Ɇɂɇɂ�ɂɇȼȺɁɂȼɇɕȿ�ɆȿɌɈȾɕ�Ʌȿɑȿɇɂə�ɄɂɋɌɈɁɇɕɏ�
ɈȻɊȺɁɈȼȺɇɂɃ�ɉɈȾɀȿɅɍȾɈɑɇɈɃ�ɀȿɅȿɁɕ
ə�&��Ʌɚɜɫɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȼ�ɂ��Ⱦɚɜɵɞɤɢɧ
Ɇɨɪɞɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɉ��Ɉɝɚɪɟɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɗɯɨɫɤɨɩɢɹ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢ� ɥɟɱɟɧɢɢ� ɤɢɫɬɨɡɧɵɯ�
ɨɛɪɚɡɨɜɚɧɢɹ�ɨɪɝɚɧɨɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɡɚɧɢɦɚɟɬ�
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ɜɟɞɭɳɭɸ� ɪɨɥɶ�� Ɇɢɧɢɢɧɜɚɡɢɜɧɵɟ� ɫɩɨɫɨɛɵ� ɥɟɱɟɧɢɹ� ɜ� ɪɹɞɟ� ɫɥɭɱɚɟɜ�
ɤɨɧɤɭɪɢɪɭɸɬ� ɢɥɢ� ɞɚɠɟ� ɩɪɟɜɨɫɯɨɞɹɬ� ɩɨ� ɤɚɱɟɫɬɜɭ� ɪɟɡɭɥɶɬɚɬɵ�
ɬɪɚɞɢɰɢɨɧɧɵɯ� �ɤɥɚɫɫɢɱɟɫɤɢɯ�� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɤɢɫɬɚɦɢ�
ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ɩɭɬɟɦ� ɩɪɢɦɟɧɟɧɢɹ� ɦɢɧɢɢɧɜɚɡɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�ɩɨɞ�ɷɯɨɫɤɨɩɢɱɟɫɤɢɦ�ɤɨɧɬɪɨɥɟɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ʉɢɫɬɨɡɧɵɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ� ɭ�
���� ɛɨɥɶɧɵɯ�� ɍɥɶɬɪɚɡɜɭɤɨɜɚɹ� ɞɢɚɩɟɜɬɢɤɚ� ɜɤɥɸɱɚɥɚ� ɬɨɧɤɨɢɝɨɥɶɧɭɸ�
ɨɞɧɨɦɨɦɟɧɬɧɭɸ�ɫɤɥɟɪɨɬɟɪɚɩɢɸ�ɤɢɫɬ� �ɩɪɢ�ɪɚɡɦɟɪɚɯ�ɤɢɫɬ�ɞɨ����ɦɦ��
ɢɥɢ�ɦɚɥɨɢɧɜɚɡɢɜɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɱɪɟɫɤɨɠɧɨɟ�ɞɪɟɧɢɪɨɜɚɧɢɟ�ɤɢɫɬ�
ɢɥɢ�ɫɨɱɟɬɚɧɢɟ�ɩɭɧɤɰɢɢ�ɫ�ɞɪɟɧɢɪɨɜɚɧɢɟɦ��ɩɨɞ�ɦɟɫɬɧɨɣ�ɚɧɟɫɬɟɡɢɟɣ�ɧɚ�
ɫɤɚɧɟɪɚɯ�7RVKLED�;DULR�66$����$�ɢ�*(�9LYLG��� �ɋɒȺ���Ɋɟɡɭɥɶɬɚɬɵ��
ɉɭɧɤɰɢɢ� ɢ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɩɪɨɜɟɞɟɧɵ� ɭ� ���� �������� ɛɨɥɶɧɵɯ�
ɤɢɫɬɚɦɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɪɚɡɦɟɪɨɦ�ɛɨɥɟɟ����ɦɦ��ɍ�����������
ɩɚɰɢɟɧɬɨɜ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɨɝɪɚɧɢɱɢɜɚɥɢɫɶ�ɨɞɧɨɦɨɦɟɧɬɧɨɣ�ɩɭɧɤɰɢɟɣ��
ɚɫɩɢɪɚɰɢɟɣ� ɫɨɞɟɪɠɢɦɨɝɨ� ɞɥɹ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ�
ɫɤɥɟɪɨɡɢɪɭɸɳɟɣ� ɬɟɪɚɩɢɟɣ� ���� ɪɚɫɬɜɨɪɨɦ� ɷɬɚɧɨɥɚ�� ȼ� ɨɫɬɚɥɶɧɵɯ�
ɫɥɭɱɚɹɯ�ɩɪɨɜɨɞɢɥɢ�ɞɢɧɚɦɢɱɟɫɤɨɟ�ɧɚɛɥɸɞɟɧɢɟ��ɇɚ���ɣ�ɞɟɧɶ�ɨɬɦɟɱɟɧɨ�
ɭɦɟɧɶɲɟɧɢɟ�ɪɚɡɦɟɪɨɜ�ɩɨɥɨɫɬɢ�ɧɚ���±����ɢ�©ɫɦɨɪɳɢɜɚɧɢɟª�ɫɬɟɧɨɤ�
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,QWURGXFWLRQ��8OWUDVRQRJUDSKLF�GLDJQRVLV�DQG�WUHDWPHQW�RI�F\VWLF�IRUPDWLRQ�
RI� WKH� DEGRPLQDO� FDYLW\� FXUUHQWO\� KROGV� WKH� OHDG�� 0LQLPDOO\� LQYDVLYH�
PHWKRGV� RI� WUHDWPHQW� LQ� VRPH� FDVHV� FRPSHWH� ZLWK� RU� HYHQ� VXSHULRU� WR�
WKH� UHVXOWV� RI� WUDGLWLRQDO� VXUJHU\��$LP�� ,PSURYHG� WUHDWPHQW�RXWFRPHV�RI�
SDWLHQWV�ZLWK�SDQFUHDWLF�F\VWV�E\�DSSO\LQJ�PLQLPDOO\�LQYDVLYH�XOWUDVRXQG�
JXLGHG� LQWHUYHQWLRQV��0DWHULDOV� DQG�PHWKRGV�� &\VWLF� WKH� SDQFUHDV� ZHUH�
GLDJQRVHG� LQ� ���� SDWLHQWV�� 3HUIRUPHG� ¿QH�QHHGOH� VFOHURWKHUDS\�VWDJH�
F\VWV��F\VWV�LQ�VL]HV�XS�WR����PP��RU�SHUFXWDQHRXV�GUDLQDJH�RI�F\VWV��RU�D�
FRPELQDWLRQ�SXQFWXUH�ZLWK�GUDLQDJH��XQGHU� ORFDO�DQHVWKHVLD�RQ�VFDQQHUV�
7RVKLED�;DULR�66$����$�DQG�*(�9LYLG����86$���5HVXOWV��3XQFWXUH�DQG�
GUDLQDJH�ZHUH� SHUIRUPHG� LQ� ���� �������� SDWLHQWV�ZLWK� SDQFUHDWLF� F\VWV�
ODUJHU� WKDQ� ��� PP�� ,Q� ��� ������� SDWLHQWV� ZHUH� OLPLWHG� LQWHUYHQWLRQ�
VLPXOWDQHRXV�SXQFWXUH��DVSLUDWLRQ�F\WRORJ\�FRQWHQW�VFOHURWKHUDS\�DQG�����
HWKDQRO�VROXWLRQ��,Q�RWKHU�FDVHV��FRQGXFWHG�IROORZ�XS��2Q�WKH�VHFRQG�GD\�
ZDV�D�GHFUHDVH�LQ�WKH�VL]H�RI�WKH�FDYLW\�E\���±����VKULQNDJH�RI�WKH�ZDOOV�
RI� WKH� F\VW�� ([WHUQDO� GUDLQDJH� SHULRG� LV� ��±��� GD\V��$� VXFWLRQ� FDWKHWHU�
LV� UHPRYHG� ZKHQ� WKH� FDYLW\� YROXPH� UHDFKHG� �±��� PO�� 3DWLHQWV� ZLWK�
IXQFWLRQLQJ�GUDLQV�GLVFKDUJHG�XQGHU�G\QDPLF�REVHUYDWLRQ��2EOLWHUDWLRQ�RI�
WKH� F\VW� FDYLW\� XVLQJ� VLPXOWDQHRXV� VFOHURWKHUDS\� DGYDQFLQJ� WKURXJK� WKH�
�±����PRQWKV�&RQFOXVLRQ��7KH�DGYDQWDJH�RI�LQWHUYHQWLRQV�XQGHU�XOWUDVRXQG�
LV�WKH�DELOLW\�WR�SHUIRUP�DW�XQIRUPHG�OLTXLG�IRUPDWLRQV�E\�DQ�DFXWH�SURFHVV��
ZKHQ�UDGLFDO�VXUJHU\�SRVHV�D�VLJQL¿FDQW�ULVN�WR�WKH�SDWLHQW��7HFKQLTXH�RI�
SHUFXWDQHRXV�SXQFWXUH�DQG�GUDLQDJH�XQGHU�XOWUDVRXQG�JXLGDQFH�LV�QRW�RQO\�
OHVV�WUDXPDWLF��EXW�DOVR�DQ�HIIHFWLYH�WUHDWPHQW�IRU�SDQFUHDWLF�F\VWV�
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ɷɯɨɫɬɪɭɤɬɭɪɭ� ɇɗɩɈ�� ɫɥɨɣ� ɫɬɟɧɤɢ� ɤɢɲɤɢ�� ɢɡ� ɤɨɬɨɪɨɝɨ� ɨɧɨ� ɢɫɯɨɞɢɬ��
ɱɬɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɪɢɧɹɬɢɟ�ɛɨɥɟɟ�ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɨɝɨ�ɪɟɲɟɧɢɹ�ɩɪɢ�
ɨɛɫɭɠɞɟɧɢɢ�ɥɟɱɟɛɧɨɣ�ɬɚɤɬɢɤɢ�ɢ�ɫɩɨɫɨɛɚ�ɭɞɚɥɟɧɢɹ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ��
Ⱦɚɥɶɧɟɣɲɟɟ�ɢɡɭɱɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɗɍɋ�ɬɨɧɤɨɣ�ɤɢɲɤɢ�ɢ�ɧɚɤɨɩɥɟɧɢɟ�
ɤɥɢɧɢɱɟɫɤɨɝɨ� ɨɩɵɬɚ� ɩɨɡɜɨɥɢɬ� ɨɩɪɟɞɟɥɢɬɶ� ɟɝɨ� ɢɫɬɢɧɧɨɟ� ɦɟɫɬɨ� ɜ�
ɞɢɚɝɧɨɫɬɢɤɟ�ɇɗɩɈ�ɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɥɟɱɟɛɧɨɣ�ɬɚɤɬɢɤɢ�

)($6,%,/,7,(6�2)�7+(�%$//221�$66,67('�(17(526&23<�
$1'�(1'26&23,&�8/75$6281'�,1�35(&,6(�
(;$0,1$7,21�2)�121�(3,7+(/,$/�780256�2)�60$//�
%2:(/
(�9��7LNKRPLURYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL�(�9��,YDQRYD��'0HG6FL��3URI��(�'��
)HGRURY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��(QGRVFRSLF�XOWUDVRXQG��(86��LQ�GHHS�SDUWV�RI�VPDOO�ERZHO�
GXULQJ�EDOORRQ�DVVLVWHG�HQWHURVFRS\��%$(��LV�D�QHZ�GLDJQRVWLF�SURFHGXUH��
ZKLFK� SURYLGHV� DQ� RSSRUWXQLW\� WR� JLYH� WKH� GHWDLOHG� LQIRUPDWLRQ� DERXW�
VPDOO�ERZHO�ZDOO�DQG�LWV�OHVLRQV��$LP��7KH�DLP�RI�WKH�VWXG\�LV�WR�HYDOXDWH�
WKH� IHDVLELOLW\�RI�SHUIRUPLQJ�%$(�(86�IRU�SUHFLVH�H[DPLQDWLRQ�RI�QRQ�
HSLWKHOLDO�WXPRUV�RI�VPDOO�ERZHO�DQG�WR�HVWLPDWH�REWDLQHG�UHVXOWV��0DWHULDOV�
DQG�PHWKRGV��)URP�,,������XQWLOO�,,������ZH�SHUIRUPHG�����%$(��)URP�
;,,�����%$(�ZDV�ODXQFKHG�ZLWK�(86�LQ����SDWLHQWV��LQFOXGLQJ������������
SDWLHQWV�ZLWK�QRQ�HSLWKHOLDO� WXPRUV����P����I��DJHG�IURP����WR����\HDUV��
DYHUDJH�DJH�����������\HDUV���)RU�%$(�ZHCYH�XVHG�HQWHURVFRSH�6,)�4����
�2O\PSXV��-DSDQ���)RU�(86�WKURXJK�WKH�VFRSH�±�WKH�SURWRW\SH�RI�WKH�PLQL�
SUREH�80��<�����0+]��2O\PSXV��-DSDQ��DQG� WKH� ORQJ�SUREHV�3����/��
3����/��3����/������������0+]��UHVSHFWLYHO\��)XML¿OP��-DSDQ���%$(�E\�
RUDO�DSSURDFK�ZDV�SHUIRUPHG� LQ���FDVHV��E\�DQDO�DSSURDFK�±� LQ���FDVHV��
5HVXOWV�� )URP� ��� SWV�� ZH� GHWHUPLQHG� DQG� PRUSKRORJLFDOO\� FRQ¿UPHG�
*,67� LQ� �� FDVHV� ±� K\SRHFKRLF� OHVLRQV�� RULJLQDWHG� IURP� WKH� PXVFXODULV�
SURSULD�RI�VPDOO�ERZHO��QHXURHQGRFULQH� WXPRUV� LQ���FDVHV�±�K\SRHFKRLF�
OHVLRQV��RULJLQDWHG�IURP�WKH�VXEPXFRVDO�OD\HU��DQJLR¿EUROLSRPD�LQ���FDVH�
DQG�O\PSKDQJLRPD�LQ���FDVH�±�WXPRUV�ZLWK�KHWHURJHQHRXV�HFKR�VWUXFWXUH�
�K\SR�K\SHUHFKRLF��� RULJLQDWHG� IURP� WKH� VXEPXFRVDO� OD\HU�� FDYHUQRXV�
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KDHPDQJLRPD�LQ���FDVH�DQG�O\PSKRPD�LQ���FDVH�±�WXPRUV�ZLWK�KHWHURJHQHRXV�
HFKR�VWUXFWXUH��6XUJHU\�ZDV�SHUIRUPHG�LQ���FDVHV��LQ���SWV�ZLWK�*,67����SWV�
ZLWK�PXOWLIRFDO�QHXURHQGRFULQH�WXPRUV��LQFO��XS�WR����WXPRUV�LQ�UHVHFWHG�
VHJPHQW� LQ� �SW���� LQ� SDWLHQWV� ZLWK� DQJLR¿EUROLSRPD� ����� O\PSKDQJLRPD�
���� DQG� FDYHUQRXV�KDHPDQJLRPD� ����� FRPSOLFDWHG�ZLWK�EOHHGLQJ�� -HMXQD�
OLSRPD�ZDV�UHPRYHG�HQGRVFRSLFDOO\��ZHCYH�DSSOLHG�D�YLFU\O�OLJDWXUH�RQWR�
WKH�EDVH�RI�SHGXQFOH�DQG�WKHQ�UHPRYHG�LW�XVLQJ�SRO\SHFWRP\�VQDUH��(86�
UHVXOWV�LQ�WKLV�FDVH�KHOSHG�WR�XVH�PLQLPDOO\�LQYDVLYH�WUHDWPHQW��7KH�SDWLHQW�
ZLWK� O\PSKRPD� UHFHLYHG� VSHFLDO� FRQVHUYDWLYH� WUHDWPHQW�� &RQFOXVLRQ��
%$(�(86� SURYLGHV� GHWDLOHG� DQG� XVHIXO� LQIRUPDWLRQ� DERXW� WKH� ZDOO�
VWUXFWXUH�� WKH� OD\HU�RI� WKH� OHVLRQ�RULJLQ�� HFKRJHQLFLW\�DQG�HFKR�VWUXFWXUH�
RI�QRQ�HSLWKHOLDO� WXPRU� WKDW�KHOS� WR�FKRRVH� WKH� WUHDWPHQW�SROLF\�DQG� WKH�
PHWKRG�RI�WKH�WXPRU�UHPRYDO��)XUWKHU�VWXGLHV�RI�VPDOO�ERZHO�(86�UHVXOWV�
DQG�FOLQLFDO�H[SHULHQFH�FRXOG�KHOS�WR�GHWHUPLQH�LPSRUWDQFH�DQG�EHQH¿WV�RI�
WKLV�SURFHGXUH�LQ�GLDJQRVLV�RI�QRQ�HSLWKHOLDO�WXPRUV�
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ɤɥɢɧɢɤɟ� ȽɄȻ� ʋ� �� ɢɦ�� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ� ɛɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ɢ�
ɩɪɨɥɟɱɟɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɢɧɞɪɨɦɨɦ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɢ�� ���
ɠɟɧɳɢɧ� �������� ɢ� ��� ɦɭɠɱɢɧ� ��������� ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ±� ɨɬ�
��� ɞɨ� ��� ɥɟɬ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ��� ɥɟɬ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɫɨɫɬɚɜɢɥɢ�
ɛɨɥɶɧɵɟ� ɫ� ɨɩɭɯɨɥɶɸ� ɝɨɥɨɜɤɢ� ɩɨɞɠɟɥɭɞɨɱɧɨɣ� ɠɟɥɟɡɵ� ±� ��� ��������
ɢ� ɫ� ɨɩɭɯɨɥɶɸ� Ʉɥɚɰɤɢɧɚ� ±� ��� ��������� ɍ� ɨɫɬɚɥɶɧɵɯ� ɩɚɰɢɟɧɬɨɜ�
ɛɵɥɢ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�� ɨɩɭɯɨɥɶ� ɠɟɥɱɧɨɝɨ� ɩɭɡɵɪɹ� ±� �� ��������
ɦɟɬɚɫɬɚɬɢɱɟɫɤɨɟ� ɩɨɪɚɠɟɧɢɟ� ɥɢɦɮɚɬɢɱɟɫɤɢɯ� ɭɡɥɨɜ� ɜɨɪɨɬ� ɩɟɱɟɧɢ�
±� �� ��������ɦɟɬɚɫɬɚɬɢɱɟɫɤɨɟ� ɩɨɪɚɠɟɧɢɟ� ɩɟɱɟɧɢ� ±� �� �������� ɨɩɭɯɨɥɶ�
ɞɭɨɞɟɧɚɥɶɧɨɝɨ� ɫɨɫɨɱɤɚ� ±� �� �������� ɩɫɟɜɞɨɬɭɦɨɪɨɡɧɵɣ�ɩɚɧɤɪɟɚɬɢɬ� ±�
����������ɝɟɩɚɬɨɰɟɥɥɸɥɹɪɧɵɣ�ɪɚɤ�±�����������ɚɥɶɜɟɨɤɤɨɡ�ɩɟɱɟɧɢ�±���
��������ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɩɪɟɞɟɥɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɪɚɫɫɦɨɬɪɟɧɢɹ�
ɷɧɞɨɛɢɥɢɚɪɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɜ� ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ� ɛɨɥɶɧɵɯ�
ɫ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɠɟɥɬɭɯɨɣ� ɧɟ� ɬɨɥɶɤɨ� ɤɚɤ� ɷɬɚɩ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɣ�
ɩɨɞɝɨɬɨɜɤɢ�� ɧɨ� ɢ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɫɢɬɭɚɰɢɹɯ� ɤɚɤ�
ɤɨɧɟɱɧɨɟ� ɥɟɱɟɛɧɨɟ� ɩɚɥɥɢɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɜ�ɫɪɨɱɧɨɦ�ɩɨɪɹɞɤɟ�ɫ�ɰɟɥɶɸ�ɞɟɤɨɦɩɪɟɫɫɢɢ�
ɛɢɥɢɚɪɧɨɝɨ� ɬɪɚɤɬɚ� ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ� ɱɪɟɫɤɨɠɧɨɟ� ɱɪɟɫɩɟɱɟɧɨɱɧɨɟ�
ɞɪɟɧɢɪɨɜɚɧɢɟ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ��Ȼɨɥɶɲɢɧɫɬɜɭ�ɩɚɰɢɟɧɬɨɜ������������
ɧɚɪɭɠɧɨ�ɜɧɭɬɪɟɧɧɟɟ� ɞɪɟɧɢɪɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɨɞɧɨɦɨɦɟɧɬɧɨ��
ɜ� ɞɜɚ� ɷɬɚɩɚ� ±� ��� �������� ɩɚɰɢɟɧɬɚɦ�� �� ������� ɜɵɩɨɥɧɹɥɢ� ɬɨɥɶɤɨ�
ɧɚɪɭɠɧɨɟ� ɞɪɟɧɢɪɨɜɚɧɢɟ�� Ⱦɜɭɯɷɬɚɩɧɨɟ� ɩɪɨɜɟɞɟɧɢɟ� ɧɚɪɭɠɧɨ�
ɜɧɭɬɪɟɧɧɟɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɛɵɥɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ�
ɝɢɩɟɪɛɢɥɢɪɭɛɢɧɟɦɢɢ� �ɛɨɥɟɟ� ���� ɦɤɦɨɥɶ�ɥ��� ɧɚɥɢɱɢɟɦ� ɝɧɨɣɧɨɝɨ�
ɯɨɥɚɧɝɢɬɚ� ɢ� ɜɵɪɚɠɟɧɧɨɣ� ɞɢɥɚɬɚɰɢɟɣ� ɜɧɭɬɪɢɩɟɱɟɧɨɱɧɵɯ� ɩɪɨɬɨɤɨɜ��
ɱɬɨ� ɡɚɬɪɭɞɧɹɥɨ� ɩɪɨɯɨɠɞɟɧɢɟ� ɨɤɤɥɸɡɢɪɨɜɚɧɧɨɝɨ� ɫɟɝɦɟɧɬɚ� ɢ�
ɩɪɢɜɨɞɢɥɨ� ɛɵ� ɤ� ɩɨɜɵɲɟɧɢɸ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɢ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ���
��������ɩɚɰɢɟɧɬɚɦ�ɫ�ɨɩɭɯɨɥɶɸ�Ʉɥɚɰɤɢɧɚ�ɜɵɩɨɥɧɹɥɨɫɶ�ɞɜɭɯɫɬɨɪɨɧɧɟɟ�
ɞɪɟɧɢɪɨɜɚɧɢɟ��ɉɨɫɥɟ�ɪɚɡɪɟɲɟɧɢɹ�ɦɟɯɚɧɢɱɟɫɤɨɣ�ɠɟɥɬɭɯɢ�ɩɪɨɜɨɞɢɬɫɹ�
ɞɨɨɛɫɥɟɞɨɜɚɧɢɟ� ɩɚɰɢɟɧɬɨɜ�� ɜɤɥɸɱɚɸɳɟɟ� ɍɁɂ� ɢ� ɄɌ� ɫ� ɛɨɥɸɫɧɵɦ�
ɭɫɢɥɟɧɢɟɦ�ɨɪɝɚɧɨɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ��ɚɧɚɥɢɡ�ɤɪɨɜɢ�ɧɚ�ɨɧɤɨɦɚɪɤɟɪɵ�
�ȺɎɉ�� ɊɗȺ�� ɋȺ�������� Ⱦɥɹ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ� ɜɟɪɢɮɢɤɚɰɢɢ� ɜ� ɪɹɞɟ�
ɫɥɭɱɚɟɜ� ɜɵɩɨɥɧɹɟɬɫɹ� ɩɭɧɤɰɢɨɧɧɨ�ɚɫɩɢɪɚɰɢɨɧɧɚɹ� ɛɢɨɩɫɢɹ� ɩɨɞ�
ɤɨɧɬɪɨɥɟɦ�ɍɁɂ��ɨɩɭɯɨɥɶ�ɝɨɥɨɜɤɢ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ��ɩɟɪɜɢɱɧɵɣ�
ɪɚɤ� ɩɟɱɟɧɢ��� ɉɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ� ɜɵɩɨɥɧɹɥɢ�
ɩɨɥɨɫɬɧɨɟ� ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ�� Ɉɬɤɪɵɬɵɟ� ɯɢɪɪɝɢɱɟɫɤɢɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɛɵɥɢ� ɜɵɩɨɥɧɟɧɵ� �� �������� ɩɚɰɢɟɧɬɚɦ�� ɢɡ� ɧɢɯ� ��
�������� ±� ɩɚɧɤɪɟɚɬɨɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ�� �� �������� ±�
ɩɢɥɨɪɨɫɨɯɪɚɧɹɸɳɚɹ� ɩɚɧɤɪɟɚɬɨɞɭɨɞɟɧɚɥɶɧɚɹ� ɪɟɡɟɤɰɢɹ�� �� ��������
±� ɝɟɦɢɝɟɩɚɬɷɤɬɨɦɢɹ�� �� �������� ±� ɫɮɨɪɦɢɪɨɜɚɧɵ� ɛɢɥɢɨɞɢɝɟɫɬɢɜɧɵɟ�
ɚɧɚɫɬɨɦɨɡɵ�� ɗɧɞɨɛɢɥɢɚɪɧɨɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ� ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ�
��� �������� ɩɚɰɢɟɧɬɭ�� ɢɡ� ɧɢɯ� ©<ª�ɨɛɪɚɡɧɨɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ�
ɛɵɥɨ� ɢɫɩɨɥɶɡɨɜɚɧɨ� ɜ� �� ������� ɫɥɭɱɚɹɯ�� Ɉɧɨ� ɜɵɩɨɥɧɹɥɨɫɶ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɟɩɨɤɪɵɬɵɯ� ɧɢɬɢɧɨɥɨɜɵɯ� ɫɚɦɨɪɚɫɲɢɪɹɸɳɢɯɫɹ�
ɫɬɟɧɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɦɟɪɬɧɨɫɬɶ� ɜ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ��±�� ɫɭɬ�� ɩɨɫɥɟ� ɜɵɩɨɥɧɟɧɢɹ� ɱɪɟɫɤɨɠɧɨɝɨ� ɱɪɟɫɩɟɱɟɧɨɱɧɨɝɨ�
ɞɪɟɧɢɪɨɜɚɧɢɹ� ɠɟɥɱɧɵɯ� ɩɪɨɬɨɤɨɜ� ±� �� ������� ɩɚɰɢɟɧɬɨɜ�� ɜ� ɝɪɭɩɩɟ��
ɩɟɪɟɧɟɫɲɟɣ� ɨɬɤɪɵɬɨɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ±� �� ���������
ɫɬɟɧɬɢɪɨɜɚɧɢɟ�ɠɟɥɱɧɵɯ�ɩɪɨɬɨɤɨɜ�±�����������ɉɪɢɱɢɧɨɣ�ɫɦɟɬɪɬɧɨɫɬɢ�
ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɛɵɥɢ� ɹɜɥɟɧɢɹ� ɬɹɠɟɥɨɣ�ɩɟɱɟɧɨɱɧɨ�ɩɨɱɟɱɧɨɣ�

ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ȼɵɜɨɞɵ�� ɍɱɢɬɵɜɚɹ� ɜɵɫɨɤɢɣ� ɪɢɫɤ� ɩɪɨɜɟɞɟɧɢɹ�
ɨɬɤɪɵɬɵɯ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɚɰɢɟɧɬɚɦ� ɫ� ɦɟɯɚɧɢɱɟɫɤɨɣ�
ɠɟɥɬɭɯɨɣ�� ɦɵ� ɫɱɢɬɚɟɦ�� ɱɬɨ� ɷɧɞɨɛɢɥɢɚɪɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɫɥɟɞɭɟɬ�
ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɤɚɤ�ɷɬɚɩ�ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ��ɧɨ�
ɢ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɫɢɬɭɚɰɢɹɯ� ɤɚɤ� ɤɨɧɟɱɧɨɟ� ɥɟɱɟɛɧɨɟ�
ɩɚɥɥɢɚɬɢɜɧɨɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɨ�

7+(�52/(�2)�(1'2%,/,$5<�,17(59(17,216�,1�7+(�
&203/(;�75($70(17�2)�3$7,(176�:,7+�2%6758&7,9(�
-$81',&(
$�6��'XELQLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�5��.X]QHWVRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� ,Q� WKH� SHULRG� IURP�$XJXVW� ����� WR�$XJXVW� �����ZH�ZHUH�
H[DPLQHG�DQG�WUHDWHG����SDWLHQWV�ZLWK�WKH�V\QGURPH�RI�REVWUXFWLYH�MDXQGLFH��
LQFOXGLQJ����ZRPHQ���������DQG����PHQ��������� LQ� WKH�VXUJLFDO�FOLQLF�
&&+�ʋ���QDPHG�DIWHU�1�,��3LURJRY��7KH�DJH�RI�SDWLHQWV�±�IURP����WR����
\HDUV��WKH�DYHUDJH�DJH�RI�RXU�SDWLHQWV�ZDV����\HDUV�ROG��0RVW�FRQVLVWHG�RI�
SDWLHQWV�ZDV�SDWLHQWV�ZLWK�D�WXPRU�RI�WKH�SDQFUHDWLF�KHDG�±������������DQG�
.ODWVNLQ�WXPRU�±�������������7KH�UHPDLQLQJ�SDWLHQWV�ZHUH�GLDJQRVHG�ZLWK�
D�WXPRU�RI�WKH�JDOOEODGGHU�±�����������PHWDVWDWLF�O\PSK�QRGHV�OLYHU�JDWH�±�
����������PHWDVWDWLF�OLYHU�GLVHDVH�±�����������SDSLOODU\�WXPRU�±�����������
SVHXGRWXPRU�SDQFUHDWLWLV�±�����������KHSDWRFHOOXODU�FDUFLQRPD�±�����������
OLYHU�DOYHRFRFFRVLV�±�����������$LP��,V�LW�SRVVLEOH�WR�FRQVLGHU�HQGRELOLDU\�
LQWHUYHQWLRQ�LQ�FRPSOH[�WUHDWPHQW�RI�SDWLHQWV�ZLWK�REVWUXFWLYH�MDXQGLFH�QRW�
RQO\�DV�D�SUHRSHUDWLYH� VWDJH��EXW�DOVR� LQ�FHUWDLQ�FOLQLFDO� VLWXDWLRQV�� VXFK�
DV� WKH�¿QDO�SDOOLDWLYH� LQWHUYHQWLRQ��0DWHULDOV�DQG�PHWKRGV��7R�DOO�RI� WKLV�
SDWLHQWV�ZH� SHUIRPHG� XUJHQW� SHUFXWDQHRXV� WUDQVKHSDWLF� ELOLDU\� GUDLQDJH�
IRU� WKH�SXUSRVH�RI�GHFRPSUHVVLRQ�RI� WKH�ELOOLDUG� WUDFW��0RVW�SDWLHQWV����
��������H[WHUQDO�LQWHUQDO�GUDLQDJH�ZDV�FDUULHG�RXW�VLPXOWDQHRXVO\�LQ�WZR�
VWDJHV������������SDWLHQWV���� �������±�RQO\� WKH�H[WHUQDO�GUDLQDJH��7ZR�
VWDJH� FRQGXFWLQJ� WKH� RXWHU�LQQHU� GUDLQDJH�ZDV� GXH� WR� D� KLJK� GHJUHH� RI�
K\SHUELOLUXELQHPLD������PPRO�O���WKH�SUHVHQFH�RI�SXUXOHQW�FKRODQJLWLV�DQG�
PDUNHG�GLODWDWLRQ�RI�WKH�LQWUDKHSDWLF�GXFWV��WKDW�PDNLQJ�LW�GLI¿FXOW�WR�SDVV�
WKH�RFFOXGHG�VHJPHQW�DQG�ZRXOG�OHDG�WR�DQ�LQFUHDVH�LQ�WUDXPD�LQWHUYHQWLRQ��
�����������SDWLHQWV�ZLWK�.ODWVNLQ�WXPRU�ZDV�SHUIRUPHG�ELODWHUDO�GUDLQDJH��
$IWHU� WKH� UHVROXWLRQ� RI� MDXQGLFH�ZH� FRQGXFWHG� H[DPLQDWLRQ� RI� SDWLHQWV��
LQFOXGLQJ�XOWUDVRXQG�DQG�&7�ZLWK�EROXV� VWUHQJWKHQLQJ�RI� WKH�DEGRPLQDO�
FDYLW\�� D� EORRG� WHVW� IRU� WXPRU�PDUNHUV� �$)3�� &($��&$� ������� ,Q� VRPH�
FDVHV�ZH�SHUIRUPH�WKH�SXQFWXUH�DVSLUDWLRQ�ELRSV\�XQGHU�XOWUDVRXQG�FRQWURO�
�WXPRU�RI� WKH�SDQFUHDWLF�KHDG��SULPDU\� OLYHU�FDQFHU�� IRU� WKH�KLVWRORJLFDO�
YHUL¿FDWLRQ�� ,Q� WKH� DEVHQFH� RI� FRQWUDLQGLFDWLRQV� ZH� SHUIRUPHFDYLWDU\�
VXUJHU\��2SHQ�VXUJLFDO�SURFHGXUHV�ZHUH�SHUIRUPHG�IRU�����������SDWLHQWV��
RI�ZKLFK� �� �������� ±� SDQFUHRGXRGHQDO� UHVHFWLRQ�� �� �������� ±� S\ORUXV�
VDYH� SDQFUHDWRGXRGHQDO� UHVHFWLRQ�� �� �������� ±� KHPLKHSDWHFWRP\�� ��
�������� ±� IRUPHG� ELOLRGLJHVWLYH� DQDVWRPRVHV�� (QGRELOLDU\� VWHQWLQJ�ZDV�
SHUIRUPHG�IRU����SDWLHQWV���������RI�WKHP�©<ª�VKDSHG�VWHQW�ZDV�XVHG�LQ���
�������FDVHV��,W�ZDV�SHUIRUPHG�XVLQJ�WKH�XQFRYHUHG�QLWLQRO�VHOI�H[SDQGLQJ�
VWHQWV��5HVXOWV��0RUWDOLW\�LQ�WKH�HDUO\�SRVWRSHUDWLYH�SHULRG���±��GD\V��DIWHU�
SHUFXWDQHRXV�WUDQVKHSDWLF�ELOLDU\�GUDLQDJH�LV���SDWLHQWV��������LQ�WKH�JURXS�
WKDW� XQGHUZHQW� RSHQ� VXUJHU\� ±� �� ��������� VWHQWLQJ� RI� WKH� ELOH� GXFW� ±� ��
��������&DXVH�RI�GHDWK�LQ�WKH�PDMRULW\�RI�FDVHV�ZDV�VHYHUH�KHSDWLF�HIIHFWV�
RI�UHQDO�IDLOXUH��&RQFOXVLRQ��&RQVLGHULQJ�WKH�KLJK�ULVN�IRU�RSHQ�VXUJHU\�LQ�
SDWLHQWV�ZLWK�REVWUXFWLYH�MDXQGLFH��ZH�WKLQN�WKDW�HQGRELOLDU\�LQWHUYHQWLRQV�
VKRXOG�EH� UHJDUGHG�QRW�RQO\� DV� D�SUHRSHUDWLYH� VWDJH�� EXW� DOVR� LQ� FHUWDLQ�
FOLQLFDO�VLWXDWLRQV��VXFK�DV�WKH�¿QDO�SDOOLDWLYH�WKHUDSHXWLF�LQWHUYHQWLRQ�

ɊɈɅɖ�ɋɂɇȾɊɈɆȺ�ɂɁȻɕɌɈɑɇɈɃ�ɄɈɅɈɇɂɁȺɐɂɂ�ȼ�
ɊȺɁȼɂɌɂɂ�ɋɂɋɌȿɆɇɈɃ�ȼɈɋɉȺɅɂɌȿɅɖɇɈɃ�ɊȿȺɄɐɂɂ�
ɉɊɂ�ɈɋɌɊɈɃ�ɄɂɒȿɑɇɈɃ�ɇȿɉɊɈɏɈȾɂɆɈɋɌɂ
ȼ�ȼ��Ɇɚɬɸɯɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɋ�ɋ��Ɇɚɫɤɢɧ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɫɬɪɚɹ� ɤɢɲɟɱɧɚɹ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶ� �ɈɄɇ��ɧɚ�ɩɪɨɬɹɠɟɧɢɢ�
ɦɧɨɝɢɯ� ɥɟɬ� ɨɫɬɚɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɫɚɦɵɯ� ɚɤɬɭɚɥɶɧɵɯ�� ɫɥɨɠɧɵɯ�
ɢ� ɬɪɭɞɧɨɪɚɡɪɟɲɢɦɵɯ� ɩɪɨɛɥɟɦ� ɜ� ɧɟɨɬɥɨɠɧɨɣ� ɚɛɞɨɦɢɧɚɥɶɧɨɣ�
ɯɢɪɭɪɝɢɢ��Ⱦɨɥɹ�ɈɄɇ�ɫɨɫɬɚɜɥɹɟɬ����±�����ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɛɨɥɶɧɵɯ�ɜ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɫɬɚɰɢɨɧɚɪɚɯ�ɢ�ɨɬ�����ɞɨ�������ɜ�ɫɬɪɭɤɬɭɪɟ�ɧɟɨɬɥɨɠɧɵɯ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɠɢɜɨɬɚ��ɉɨɤɚɡɚɬɟɥɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�
ɥɟɬɚɥɶɧɨɫɬɢ� ɩɪɢ� ɈɄɇ� ɤɨɥɟɛɥɸɬɫɹ� ɨɬ� ���±���� ɞɨ� ��±�����
ɫɨɫɬɚɜɥɹɹ� ɜ� ɫɪɟɞɧɟɦ� �±����� ɇɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɪɟɡɭɥɶɬɚɬɚɦɢ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɡɚɫɬɚɜɥɹɟɬ�ɩɪɨɜɨɞɢɬɶ�ɭɝɥɭɛɥɟɧɧɨɟ�ɢɡɭɱɟɧɢɟ�
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ɩɚɬɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɦɟɯɚɧɢɡɦɨɜ� ɪɚɡɜɢɬɢɹ� ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɭɥɭɱɲɟɧɢɟ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɈɄɇ�ɩɭɬɟɦ�ɜɵɹɜɥɟɧɢɹ�ɜɡɚɢɦɨɫɜɹɡɢ�
ɦɟɠɞɭ� ɪɚɡɜɢɬɢɟɦ� ɫɢɧɞɪɨɦɚ� ɢɡɛɵɬɨɱɧɨɣ� ɤɨɥɨɧɢɡɚɰɢɢ� ɢ� ɫɢɧɞɪɨɦɚ�
ɫɢɫɬɟɦɧɨɝɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�ɨɬɜɟɬɚ�ɫ�ɢɯ�ɩɨɫɥɟɞɭɸɳɟɣ�ɤɨɪɪɟɤɰɢɟɣ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɫɧɨɜɨɣ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ�ɩɨɫɥɭɠɢɥɢ�ɞɚɧɧɵɟ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɢ�ɥɟɱɟɧɢɹ�����ɛɨɥɶɧɵɯ��ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɩɨ�
ɩɨɜɨɞɭ�ɈɄɇ��ɉɨ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɡɚɛɨɥɟɜɚɧɢɹ�ɞɨ�ɩɨɫɬɭɩɥɟɧɢɹ�ɛɨɥɶɧɵɯ�
ɜ� ɫɬɚɰɢɨɧɚɪ�ɛɨɥɶɧɵɟ�ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ� ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�� ɞɨ� ��� ɱ�
±�������������ɞɨ�ɫɭɬɨɤ�±���������������±���ɱ�±�����������ɫɜɵɲɟ����ɱ�±�
������������ȼɟɞɭɳɟɣ�ɩɪɢɱɢɧɨɣ�ɨɫɬɪɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ�ɛɵɥɢ�ɫɩɚɣɤɢ�
ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ±� ���� �������� ɛɨɥɶɧɨɣ�� Ⱦɪɭɝɢɟ� ɩɪɢɱɢɧɵ� ɈɄɇ�
�ɨɩɭɯɨɥɢ� ɬɨɧɤɨɣ� ɤɢɲɤɢ�� ɢɧɜɚɝɢɧɚɰɢɢ�� ɢɧɨɪɨɞɧɵɟ� ɬɟɥɚ�� ɠɟɥɱɧɵɟ�
ɤɚɦɧɢ� ɢ� ɞɪ��� ɧɨɫɢɥɢ� ɟɞɢɧɢɱɧɵɣ� ɯɚɪɚɤɬɟɪ��Ɉɫɧɨɜɧɵɦ� ɨɩɟɪɚɬɢɜɧɵɦ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ� ɹɜɢɥɫɹ� ɷɧɬɟɪɨɥɢɡɢɫ�� ɜɵɩɨɥɧɟɧɧɵɣ� ɭ� ���� ��������
ɛɨɥɶɧɵɯ�� Ɋɟɡɟɤɰɢɹ� ɤɢɲɤɢ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� ��� �������� ɛɨɥɶɧɨɦɭ��
ɩɟɪɜɢɱɧɵɣ� ɚɧɚɫɬɨɦɨɡ� ɛɵɥ� ɧɚɥɨɠɟɧ� ��� ������� ɛɨɥɶɧɵɦ�� �� ��������
ɩɚɰɢɟɧɬɚɦ�ɨɩɟɪɚɰɢɹ�ɛɵɥɚ�ɡɚɤɨɧɱɟɧɚ�ɷɧɬɟɪɨɫɬɨɦɢɟɣ��Ⱦɪɭɝɢɟ�ɨɩɟɪɚɰɢɢ�
�ɷɧɬɟɪɨɬɨɦɢɹ��ɞɟɡɢɧɜɚɝɢɧɚɰɢɹ��ɨɛɯɨɞɧɨɣ�ɚɧɚɫɬɨɦɨɡ��ɛɵɥɢ�ɜɵɩɨɥɧɟɧɵ�
����������ɛɨɥɶɧɵɦ��ɂɧɬɟɝɪɚɥɶɧɭɸ�ɨɰɟɧɤɭ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɛɨɥɶɧɵɯ�
ɫ�ɈɄɇ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɤɪɢɬɟɪɢɟɜ�ɫɢɧɞɪɨɦɚ�ɫɢɫɬɟɦɧɨɝɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�ɨɬɜɟɬɚ��ɋɋȼɈ���Ɇɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɢ� ɩɭɬɟɦ� ɩɨɫɟɜɚ� ɫɨɞɟɪɠɢɦɨɝɨ� ɢɡ� ɩɪɢɜɨɞɹɳɢɯ� ɨɬɞɟɥɨɜ�
ɤɢɲɟɱɧɢɤɚ�ɧɚ� ɪɟɞɭɰɢɪɨɜɚɧɧɵɟ�ɩɢɬɚɬɟɥɶɧɵɟ� ɫɦɟɫɢ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɨɩɪɟɞɟɥɟɧɢɟɦ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢ� ɤɚɱɟɫɬɜɟɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�
ɦɢɤɪɨɮɥɨɪɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɜɟɞɟɧɧɵɟ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�ɈɄɇ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɫɭɦɦɚɪɧɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɦɢɤɪɨɮɥɨɪɵ� ɜ� ɩɪɢɜɨɞɹɳɟɦ�
ɨɬɞɟɥɟ�ɤɢɲɟɱɧɢɤɚ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɫ����±����ɄɈȿ�ɦɥ�ɩɪɢ����ɱɚɫɨɜɨɣ�
ɈɄɇ�� ���±���� ɄɈȿ�ɦɥ� ɩɪɢ� ���ɱɚɫɨɜɨɣ�� ���±����� ɄɈȿ�ɦɥ� �ɪ�������
ɩɪɢ� ���ɱɚɫɨɜɨɣ�� ɞɨ� ���±����� ɄɈȿ�ɦɥ� �ɪ������� ɩɪɢ� ���ɱɚɫɨɜɨɣ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ�� ɉɪɢ� ɷɬɨɦ� ɬɚɤɠɟ� ɜɨɡɪɚɫɬɚɥɚ� ɞɨɥɹ� ɚɧɚɷɪɨɛɨɜ� ɜ�
ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɦɢɤɪɨɮɥɨɪɵ��������ɩɪɢ����ɱɚɫɨɜɨɣ�ɈɄɇ��������ɩɪɢ�
���ɱɚɫɨɜɨɣ�ɈɄɇ���������ɪ�������ɩɪɢ����ɱɚɫɨɜɨɣ���������ɪ�������ɩɪɢ�
���ɱɚɫɨɜɨɣ�ɈɄɇ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɨɜɟɞɹ�ɩɚɪɚɥɥɟɥɶɧɭɸ�ɪɟɝɢɫɬɪɚɰɢɸ�
ɤɪɢɬɟɪɢɟɜ� ɋɋȼɈ�� ɭɫɬɚɧɨɜɢɥɢ�� ɱɬɨ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ���ɱɚɫɨɜɨɣ� ɈɄɇ�
ɨɩɪɟɞɟɥɹɥɨɫɶ�ɜ�ɫɪɟɞɧɟɦ������ɤɪɢɬɟɪɢɹ�ɋɋȼɈ��ɩɪɢ����ɱɚɫɨɜɨɣ�ɈɄɇ�±�
�����ɤɪɢɬɟɪɢɹ��ɩɪɢ����ɱɚɫɨɜɨɣ�±������ɤɪɢɬɟɪɢɹ��ɩɪɢ����ɱɚɫɨɜɨɣ�ɈɄɇ�
±� ����� ɤɪɢɬɟɪɢɹ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ʉɨɪɪɟɥɹɰɢɨɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ��
ɱɬɨ�ɢɦɟɟɬɫɹ�ɜɵɫɨɤɚɹ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɤɨɪɪɟɥɹɰɢɹ�ɦɟɠɞɭ�ɫɭɦɦɚɪɧɵɦ�
ɤɨɥɢɱɟɫɬɜɨɦ�ɦɢɤɪɨɮɥɨɪɵ�ɢ�ɜɵɪɚɠɟɧɧɨɫɬɶɸ�ɋɋȼɈ����������ɚ�ɬɚɤɠɟ�
ɦɟɠɞɭ� ɞɨɥɟɣ� ɚɧɚɷɪɨɛɨɜ� ɜ� ɨɛɳɟɦ� ɨɛɴɟɦɟ� ɦɢɤɪɨɮɥɨɪɵ� ɢ� ɬɹɠɟɫɬɶɸ�
ɋɋȼɈ� ��������� ȼɵɜɨɞɵ�� ȼɤɥɸɱɟɧɢɟ� ɜ� ɤɨɦɩɥɟɤɫ� ɫɬɚɧɞɚɪɬɧɨɝɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɈɄɇ� ɦɟɪ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɤɨɪɪɟɤɰɢɸ�
ɫɢɧɞɪɨɦɚ� ɢɡɛɵɬɨɱɧɨɣ� ɤɨɥɨɧɢɡɚɰɢɢ�� ɚɞɟɤɜɚɬɧɨɣ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ�
ɬɟɪɚɩɢɢ� ɧɚɩɪɚɜɥɟɧɧɨɣ� ɩɪɨɬɢɜ� Ƚ��� Ƚ��� ɚ� ɬɚɤɠɟ� ɚɧɚɷɪɨɛɧɨɣ� ɮɥɨɪɵ�
�ɰɟɮɚɥɨɫɩɨɪɢɧɵ� ,,,� ɩɨɤɨɥɟɧɢɹ� �� ɚɦɢɧɨɝɥɢɤɨɡɢɞɵ� ,,� ɩɨɤɨɥɟɧɢɹ� ��
ɦɟɬɪɨɧɢɞɚɡɨɥ� ɥɢɛɨ� ɰɟɮɚɥɨɫɩɨɪɢɧɵ� ,,,� ɩɨɤɨɥɟɧɢɹ� �� ɮɬɨɪɯɢɧɨɥɨɧɵ�
��ɦɟɬɪɨɧɢɞɚɡɨɥ��ɢ�ɤɨɪɪɟɤɰɢɢ�ɜɢɞɨɜɨɝɨ�ɫɨɫɬɚɜɚ� ɷɧɬɟɪɚɥɶɧɨɣ�ɮɥɨɪɵ�
ɩɭɬɟɦ� ɜɜɟɞɟɧɢɹ� ɩɨ� ɤɢɲɟɱɧɨɦɭ� ɡɨɧɞɭ� ɩɪɟɛɢɨɬɢɤɚ� �ɏɢɥɚɤ�ɮɨɪɬɟ���
ɩɪɨɛɢɨɬɢɤɨɜ� �ɛɢɮɢɞɨɛɚɤɬɟɪɢɧ�� ɤɨɥɢɛɚɤɬɟɪɢɧ�� ɷɧɬɟɪɨɥ��� ɥɚɤɬɭɥɨɡɵ�
ɞɥɹ� ɩɨɞɚɜɥɟɧɢɹ� ɚɦɦɢɚɤɨɨɛɪɚɡɭɸɳɟɣ� ɮɥɨɪɵ� ɩɪɢɜɟɥɨ� ɤ� ɫɧɢɠɟɧɢɸ�
ɱɚɫɬɨɬɵ�ɪɚɡɜɢɬɢɹ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɧɚ��������ɫ������
ɞɨ� �������� ɚ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɥɟɬɚɥɶɧɨɫɬɢ� ±� ɧɚ� ����� �ɫ� ����� ɞɨ�
������
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��6�6��0DVNLQ
9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ�� 6PDOO� ERZHO� REVWUXFWLRQ� �6%2�� IRU� PDQ\� \HDUV� UHPDLQV�
RQH�RI�WKH�PRVW�LPSRUWDQW��FRPSOH[�DQG�LQWUDFWDEOH�SUREOHPV�LQ�HPHUJHQW�
DEGRPLQDO�VXUJHU\��6KDUH�6%2�LV����±�����RI�WKH�WRWDO�QXPEHU�RI�SDWLHQWV�
LQ� VXUJLFDO� KRVSLWDOV� DQG� IURP� ����� WR� ������ RI� WKH� XUJHQW� VXUJLFDO�
GLVHDVHV�RI� WKH�DEGRPHQ��0RUWDOLW\� UDWH� LQ�6%2�UDQJLQJ�IURP����±�����
WR� ��±���ZLWK� VXEVWLWXWLQJ� WKH� DYHUDJH� �±�����'LVVDWLVIDFWLRQ�ZLWK� WKH�
UHVXOWV� RI� VXUJLFDO� WUHDWPHQW� FDXVHV� WKH� VWXG\� RI� WKH� SDWKRSK\VLRORJLFDO�
PHFKDQLVPV�RI�WKLV�GLVHDVH��$LP��7KH�DLP�RI�WKLV�ZRUN�ZDV�WR�LPSURYH�WKH�
UHVXOWV�RI�WUHDWPHQW�RI�SDWLHQWV�ZLWK�6%2�E\�LGHQWLI\LQJ�WKH�UHODWLRQVKLS�
EHWZHHQ� WKH� GHYHORSPHQW� RI� WKH� VPDOO� LQWHVWLQDO� EDFWHULDO� RYHUJURZWK�
V\QGURPH� DQG� V\VWHPLF� LQÀDPPDWRU\� UHVSRQVH� V\QGURPH�ZLWK� WKH� QH[W�

FRUUHFWLRQ� ɨI� WKHP��0DWHULDOV� DQG�PHWKRGV��7KLV�ZRUN� EDVHG� RQ� UHVXOWV�
RI� WKH�H[DPLQDWLRQ�DQG� WUHDWPHQW�RI�����SDWLHQWV�RSHUDWHG�RQ�6%2��)RU�
WKH� GXUDWLRQ� RI� WKH� GLVHDVH� EHIRUH� DGPLVVLRQ� WR� KRVSLWDO� SDWLHQWV� ZHUH�
GLVWULEXWHG�DV�IROORZV�����WR����KRXUV�����������±���KRXUV�±�������������
��±��� KRXUV� ±� ��� ������� PRUH� WKDQ� ��� KRXUV� ±� ��� ��������� /HDGLQJ�
FDXVH� RI� DFXWH� REVWUXFWLRQ� DUH� SRVWRSHUDWLYH� DGKHVLRQV� ±� ���� SDWLHQWV�
��������� 0DMRU� VXUJLFDO� LQWHUYHQWLRQ� ZDV� HQWHURO\VLV� ±� ���� SDWLHQWV�
��������� ,QWHJUDWHG� DVVHVVPHQW� RI� WKH� VHYHULW\� RI� SDWLHQWV� ZLWK� 6%2�
FRQGXFWHG�XVLQJ�WKH�FULWHULD�RI�V\VWHPLF�LQÀDPPDWRU\�UHVSRQVH�V\QGURPH�
�6,56���0LFURELRORJLFDO� LQYHVWLJDWLRQ� FDUULHG� E\� VHHGLQJ� WKH� FRQWHQW� RI�
WKH� LQWHVWLQH� OHDGLQJ� WR� WKH� QXWULHQW�PL[WXUH�� IROORZHG� E\� WKH� GH¿QLWLRQ�
RI� TXDQWLWDWLYH� DQG�TXDOLWDWLYH� FKDUDFWHULVWLFV� RI� WKH�PLFURÀRUD��5HVXOWV��
&RQGXFWHG� EDFWHULRORJLFDO� VWXGLHV� KDYH� VKRZQ� WKDW� WKH� SURJUHVVLRQ� RI�
6%2�DFFRPSDQLHG�E\�DQ�LQFUHDVH�RI�WKH�WRWDO�QXPEHU�RI�PLFURÀRUD�LQ�WKH�
DGGXFWRU� LQWHVWLQH�� UHVSHFWLYHO\� IURP� ���±����&)8�PO� DW� ��� KRXU� 6%2��
���±����&)8�PO�DW����FKD���RZO�����±�����&)8�PO��S�������DW����KRXUV��XS�
WR����±�����&)8�PO��S�������DW����KRXUV�RI�REVWUXFWLRQ��,W�DOVR�LQFUHDVHG�
WKH�SURSRUWLRQ�RI�DQDHURELF�PLFURÀRUD�LQ�WRWDO��������DW����KRXUV�6%2��
������DW����KRXUV�6%2���������S�������DW����KRXUV���������S�������DW����
KRXUV��&RQGXFWHG�LQ�SDUDOOHO�ZLWK�WKH�UHJLVWUDWLRQ�FULWHULD�RI�6,56��IRXQG�
WKDW�LQ�SDWLHQWV�ZLWK����KRXU�6%2�GHWHUPLQHG�DYHUDJH������6,56�FULWHULD��
ZLWK�D����KRXU�6%2�±������FULWHULD��ZLWK����KRXU�±������FULWHULD��ZLWK����
KRXU�6%2�±������ FULWHULD� UHVSHFWLYHO\��&RUUHODWLRQ� DQDO\VLV� VKRZHG� WKDW�
WKHUH�LV�D�KLJK�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�WRWDO�TXDQWLW\�RI�PLFURÀRUD�
DQG� VHYHULW\� RI� 6,56� �������� DV� ZHOO� DV� EHWZHHQ� WKH� SHUFHQWDJH� RI�
DQDHUREHV�LQ�WKH�WRWDO�PLFURÀRUD�DQG�VHYHULW\�RI�6,56���������&RQFOXVLRQ��
,QFOXVLRQ�LQ�WKH�VWDQGDUG�VXUJLFDO�WUHDWPHQW�RI�6%2�PHDVXUHV�WR�FRUUHFWLQJ�
WKH�VPDOO�LQWHVWLQDO�EDFWHULDO�RYHUJURZWK�V\QGURPH��DGHTXDWHO\�DQWLELRWLF�
WKHUDS\� GLUHFWHG� DJDLQVW� *��� *��� DQG� DQDHURELF� ÀRUD� DQG� FRUUHFWLRQ� RI�
WKH� VSHFLHV� FRPSRVLWLRQ� RI� WKH� HQWHULF� ÀRUD� E\� LQWURGXFLQJ� D� SUREH� IRU�
LQWHVWLQDO�SUHELRWLF��SURELRWLFV��ODFWXORVH�WR�VXSSUHVV�DPPRQLD�SURGXFLQJ�
ÀRUD�UHGXFHG�WKH�IUHTXHQF\�RI�SRVWRSHUDWLYH�FRPSOLFDWLRQV�RI��������IURP�
������ WR� �������� DQG� SRVWRSHUDWLYH�PRUWDOLW\� RI� ����� �IURP� ������ WR�
������

ɊȿȾɈɄɋ�ɁȺȼɂɋɂɆɕȿ�ɉɊɈɐȿɋɋɕ�ȼ�ɗɊɂɌɊɈɐɂɌȺɏ�ɉɊɂ�
ɈɋɌɊɈɆ�ɉȺɇɄɊȿȺɌɂɌȿ
Ⱥ�ɘ��Ɍɭɡɟɟɜɚ��Ⱥ�ȼ��Ɏɨɦɢɧɚ��Ƚ�ɋ��Ⱥɥɹɩɵɲɟɜ��ȿ�Ⱥ��Ɍɨɧɟɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɂ��Ɇɢɞɥɟɧɤɨ
ɍɥɶɹɧɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɍɥɶɹɧɨɜɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɥɨɠɧɵɣ�ɢ�ɧɟɞɨɫɬɚɬɨɱɧɨ�ɢɡɭɱɟɧɧɵɣ�ɩɚɬɨɝɟɧɟɡ�ɨɩɪɟɞɟɥɹɟɬ�
ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɥɟɬɚɥɶɧɨɫɬɢ� ɩɪɢ� ɨɫɬɪɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ�� ɍɪɨɜɟɧɶ�
ɢ� ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ� ɪɟɞɨɤɫ�ɡɚɜɢɫɢɦɵɯ� ɩɪɨɰɟɫɫɨɜ� ±� ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ� ɥɢɩɢɞɨɜ� �ɉɈɅ�� ɢ� ɨɤɢɫɥɢɬɟɥɶɧɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ� ɛɟɥɤɨɜ�
�ɈɆȻ��� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɨɩɪɟɞɟɥɹɟɬ� ɩɪɨɝɧɨɡ�� Ɉɞɧɚɤɨ� ɧɚ�
ɫɟɝɨɞɧɹ� ɧɟɬ� ɟɞɢɧɨɝɨ� ɦɧɟɧɢɹ� ɩɨ� ɩɨɜɨɞɭ� ɪɨɥɢ� ɉɈɅ� ɢ� ɞɢɧɚɦɢɤɟ�
ɈɆȻ� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɢɡɭɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɉɈɅ�ɢ�ɈɆȻ�ɜ�ɷɪɢɬɪɨɰɢɬɚɯ�
ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɮɨɪɦɚɯ�ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ��� ɛɨɥɶɧɵɯ�� ��� ɦɭɠɱɢɧ� �ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ±� ����� ɝɨɞɚ�� ɢ� ��� ɠɟɧɳɢɧ� �ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ����� ɝɨɞɚ���
ɉɨɫɬɚɜɥɟɧɵ� ɞɢɚɝɧɨɡɵ� ©ɨɫɬɪɵɣ� ɚɥɤɨɝɨɥɶɧɵɣ� ɩɚɧɤɪɟɚɬɢɬª� ����
ɛɨɥɶɧɵɯ�� ɢ� ©ɛɢɥɢɚɪɧɵɣ� ɩɚɧɤɪɟɚɬɢɬª� ���� ɛɨɥɶɧɵɯ��� Ʉɨɧɬɪɨɥɶɧɚɹ�
ɝɪɭɩɩɚ� ɫɨɫɬɨɹɥɚ� ɢɡ� ��� ɫɨɦɚɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ� ɥɢɰ�� Ɂɚɛɨɪ� ɤɪɨɜɢ�
ɩɪɨɜɨɞɢɥɢ�ɜ�ɫɬɚɞɢɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɜɵɪɚɠɟɧɧɵɯ�ɧɚɪɭɲɟɧɢɣ�ɤɥɢɧɢɤɨ�
ɥɚɛɨɪɚɬɨɪɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɪɟɞɨɤɫ�ɡɚɜɢɫɢɦɵɯ�ɩɪɨɰɟɫɫɨɜ�
ɜ�ɷɪɢɬɪɨɰɢɬɚɯ��ɗ��ɨɩɪɟɞɟɥɹɥɢ�ɩɪɨɞɭɤɬɵ�ɉɈɅ��ɞɢɟɧɨɜɵɟ�ɤɨɧɴɸɝɚɬɵ�
�ȾɄ��±�(ɨɩ���������ɧɦ��ɲɢɮɮɨɜɵ�ɨɫɧɨɜɚɧɢɹ��ɒɈ��(ɨɩ���������ɧɦ��
ɦɚɥɨɧɨɜɵɣ�ɞɢɚɥɶɞɟɝɢɞ��ɆȾȺ��(ɨɩ�����ɧɦ��Ɉɛ�ɭɪɨɜɧɟ�ɈɆȻ�ɫɭɞɢɥɢ�
ɩɨ� ɪɟɚɤɰɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ� ����ȾɇɎȽ�� ɤɨɬɨɪɵɟ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ�
ɩɪɢ� ɞɥɢɧɟ� ɜɨɥɧɵ� ���� ɧɦ� �ɚɥɶɞɟɝɢɞɧɵɟ� ɝɪɭɩɩɵ� ɧɟɣɬɪɚɥɶɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ��� ����ɧɦ� �ɤɟɬɨɧɧɵɟ� ɝɪɭɩɩɵ�ɧɟɣɬɪɚɥɶɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��� ����
ɧɦ� �ɚɥɶɞɟɝɢɞɧɵɟ� ɝɪɭɩɩɵ�ɨɫɧɨɜɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ��ɢ� ����ɧɦ� �ɤɟɬɨɧɧɵɟ�
ɝɪɭɩɩɵ�ɨɫɧɨɜɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ���Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�
ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�8�ɤɪɢɬɟɪɢɸ�Ɇɚɧɧɚ±ɍɢɬɧɢ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɩɚɬɨɝɟɧɟɡɟ�
ɨɫɬɪɨɝɨ�ɜɨɫɩɚɥɟɧɢɹ�ɩɨɞɠɟɥɭɞɨɱɧɨɣ�ɠɟɥɟɡɵ�ɨɫɨɛɨɟ�ɦɟɫɬɨ�ɨɬɜɨɞɢɬɫɹ�
ɫɬɨɣɤɨɦɭ� ɢɡɦɟɧɟɧɢɸ� ɩɪɨɰɟɫɫɨɜ� ɥɢɩɢɞɧɨɝɨ� ɨɛɦɟɧɚ� �ɋɨɥɨɝɭɛ� Ɍ�ȼ��
ɫ� ɫɨɚɜɬ��� ������ *HQX� %��� ������� ɩɪɢ� ɤɨɬɨɪɨɦ� ɨɫɨɛɭɸ� ɡɧɚɱɢɦɨɫɬɶ�
ɩɪɢɨɛɪɟɬɚɟɬ� ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ� ɉɈɅ�� ɂɫɫɥɟɞɭɹ� ɗ� ɛɨɥɶɧɵɯ� ɜ� ɨɫɬɪɨɦ�
ɩɟɪɢɨɞɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɦɵ� ɨɛɧɚɪɭɠɢɥɢ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ�ɩɟɪɜɢɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɉɈɅ�±�ȾɄ�ɫ�������������ɟɞ�ɨɩɬ�
ɩɥ�� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ɞɨ� ������������ ɟɞ�ɨɩɬ�ɩɥ�� ɩɪɢ� ɨɫɬɪɨɦ�
ɚɥɤɨɝɨɥɶɧɨɦ� ɢ� ������������ ɟɞ�ɨɩɬ�ɩɥ�� ɩɪɢ� ɛɢɥɢɚɪɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ��
ɍɪɨɜɟɧɶ�ɜɬɨɪɢɱɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɉɈɅ�±�ɆȾȺ�ɜ� ɷɪɢɬɪɨɰɢɬɚɯ�ɛɨɥɶɧɵɯ�
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ɩɚɧɤɪɟɚɬɢɬɨɦ� ɪɚɫɬɟɬ� ���������������� ɦɤɦɨɥɶ�ɥ� ɢ� ���������������
ɦɤɦɨɥɶ�ɥ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɪɨɬɢɜ�������������ɦɤɦɨɥɶ�ɥ�ɜ�ɤɨɧɬɪɨɥɟ��
ɉɪɢ�ɷɬɨɦ�ɭɪɨɜɟɧɶ�ɤɨɧɟɱɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɉɈɅ�±�ɒɈ�ɩɨɜɵɲɚɟɬɫɹ�ɩɪɢ�
ɚɥɤɨɝɨɥɶɧɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�ɞɨ�������������ɟɞ�ɨɩɬ�ɩɥ��ɢ�ɫɧɢɠɚɟɬɫɹ�ɩɪɢ�
ɛɢɥɢɚɪɧɨɦ�ɩɚɧɤɪɟɚɬɢɬɟ�ɞɨ�������������ɟɞ�ɨɩɬ�ɩɥ��ɩɪɨɬɢɜ�������������
ɟɞ�ɨɩɬ�ɩɥ��ɜ�ɤɨɧɬɪɨɥɟ��ɈɆȻ�±�ɨɞɢɧ�ɢɡ�ɪɚɧɧɢɯ�ɢ�ɧɚɢɛɨɥɟɟ�ɧɚɞɟɠɧɵɯ�
ɢɧɞɢɤɚɬɨɪɨɜ�ɩɨɪɚɠɟɧɢɹ�ɬɤɚɧɟɣ�ɩɪɢ�ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɣ�ɩɚɬɨɥɨɝɢɢ�
�6WDGWPDQ� (�5��� ������� ɏɚɪɚɤɬɟɪ� ɢ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ�
ɜ� ɷɪɢɬɪɨɰɢɬɚɯ� ɛɨɥɶɧɵɯ� ɨɫɬɪɵɦ� ɩɚɧɤɪɟɚɬɢɬɨɦ� ɬɪɟɛɭɟɬ� ɢɡɭɱɟɧɢɹ��
ɇɚɦɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɪɢ� ɚɥɤɨɝɨɥɶɧɨɦ� ɢ� ɛɢɥɢɚɪɧɨɦ� ɩɚɧɤɪɟɚɬɢɬɟ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɟ�ɩɨɜɵɲɟɧɢɟ�ɜ�ɗ�ɩɪɨɞɭɤɬɨɜ�ɈɆȻ�
ɚɥɶɞɟɝɢɞɧɨɣ�ɝɪɭɩɩɵ�ɨɫɧɨɜɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɞɨ�������������ɟɞ�ɨɩɬ�ɩɥɨɬ��
ɦɝ�ɛɟɥɤɚ�ɢ�������������ɟɞ�ɨɩɬ�ɩɥɨɬ��ɦɝ�ɛɟɥɤɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɪɨɬɢɜ�
������������ɟɞ�ɨɩɬ�ɩɥɨɬ��ɦɝ�ɛɟɥɤɚ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��ɢ�ɤɟɬɨɧɧɨɣ�
ɝɪɭɩɩɵ� ɨɫɧɨɜɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ� ±� ������������ ɟɞ�ɨɩɬ�ɩɥɨɬ��ɦɝ� ɛɟɥɤɚ� ɢ�
������������ɟɞ�ɨɩɬ�ɩɥɨɬ��ɦɝ�ɛɟɥɤɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɪɨɬɢɜ�������������
ɟɞ�ɨɩɬ�ɩɥɨɬ��ɦɝ�ɛɟɥɤɚ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��ȼɵɜɨɞɵ��ȼ�ɷɪɢɬɪɨɰɢɬɚɯ�
ɩɚɰɢɟɧɬɨɜ�ɧɚ�ɪɚɡɧɵɯ�ɫɬɚɞɢɹɯ�ɨɫɬɪɨɝɨ�ɩɚɧɤɪɟɚɬɢɬɚ�ɜɵɹɜɥɟɧɨ�ɭɫɢɥɟɧɢɟ�
ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ�ɩɨɜɪɟɠɞɟɧɢɹ�ɛɟɥɤɨɜɵɯ�ɦɨɥɟɤɭɥ��ɉɪɢ� ɷɬɨɦ�ɭ�
ɛɨɥɶɧɵɯ�ɫ�ɚɥɤɨɝɨɥɶɧɵɦ�ɩɚɧɤɪɟɚɬɢɬɨɦ�ɩɪɨɰɟɫɫ�ɉɈɅ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɧɚɪɚɫɬɚɧɢɟɦ�ɬɨɤɫɢɱɟɫɤɢɯ�ɒɈ�
Ɋɚɛɨɬɚ�ɩɨɞɞɟɪɠɚɧɚ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ�ɡɚɞɚɧɢɟɦ�Ɇɢɧɨɛɪɧɚɭɤɢ�ɊɎ�
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$�<X��7X]HHYD��$�9��)RPLQD��*�6��$O\DS\VKHY��(�$��7RQHHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�,��0LGOHQNR
8O\DQRYVN�6WDWH�8QLYHUVLW\��8O\DQRYVN��5XVVLD

,QWURGXFWLRQ�� 'LI¿FXOW� DQG� SRRUO\� VWXGLHG� SDWKRJHQHVLV� GHWHUPLQHV� WKH�
KLJK� OHYHO� RI�PRUWDOLW\� LQ� DFXWH� SDQFUHDWLWLV��7KH� OHYHO� DQG� GLUHFWLRQ� RI�
UHGR[�GHSHQGHQW� SURFHVVHV� RI� OLSLG� SHUR[LGDWLRQ� �/32�� DQG� R[LGDWLYH�
PRGL¿FDWLRQ� RI� SURWHLQV� �203�� ODUJHO\� GHWHUPLQHV� WKH� SURJQRVLV��
+RZHYHU�� WRGD\� WKHUH� LV�QR�FRPPRQ�RSLQLRQ�FRQFHUQLQJ� WKH� UROH�RI� WKH�
/32�DQG� WKH�G\QDPLFV�RI� WKH�203� LQ� WKH�SDWKRJHQHVLV�RI� WKLV�GLVHDVH��
$LP��7KH�DLP�RI�UHVHDUFK�ZDV�WR�VWXG\�WKH�LQGLFDWRUV�/32�DQG�203�RI�
HU\WKURF\WHV�DW�GLIIHUHQW�IRUPV�RI�DFXWH�SDQFUHDWLWLV��0DWHULDOV�DQG�PHWKRGV��
7KH�VWXG\�LQFOXGHG����SDWLHQWV�����PHQ��DYHUDJH�DJH�ZDV�DERXW������\HDUV�
ROG��DQG����ZRPHQ��DYHUDJH�DJH� LV�DERXW������\HDUV�ROG���$PRQJ� WKHP�
ZHUH� ��� SDWLHQWV�ZLWK� DFXWH� DOFRKROLF� SDQFUHDWLWLV� DQG� ��� SDWLHQWV�ZLWK�
ELOLDU\�SDQFUHDWLWLV�7KH�FRQWURO�JURXS�FRQVLVWHG�RI����VRPDWLFDOO\�KHDOWK\�
SHRSOH��%ORRG�VDPSOLQJ�ZDV�SHUIRUPHG�LQ�WKH�VWDJH�RI�PD[LPXP�REYLRXV�
YLRODWLRQV�RI�FOLQLFDO�DQG�ODERUDWRU\�¿QGLQJV��)RU�WKH�HYDOXDWLRQ�RI�UHGR[�
GHSHQGHQW�SURFHVVHV�LQ�HU\WKURF\WHV��(��LGHQWLI\�WKH�SURGXFWV�/32��FRQWHQW�
RI�GLHQH�FRQMXJDWHV��'&��±���������QP��6FKLII�RI�EDVHV��6%����������QP��
PDORQGLDOGHK\GH� �0'$�� ���� QP�� ,W�ZDV� MXGJHG� DERXW� WKH� OHYHO� RI� WKH�
203�E\�WKH�UHDFWLRQ�RI�LQWHUDFWLRQ�ZLWK�����'13+��ZKLFK�UHFRUGHG�DW�D�
ZDYHOHQJWK�RI�����QP��DOGHK\GH�JURXSV�QHXWUDO�������QP��NHWRQH�JURXS�
QHXWUDO�������QP��DOGHK\GH�JURXSV�WKH�PDLQ�FKDUDFWHU��DQG�����QP��NHWRQH�
JURXS�RI�WKH�PDLQ�FKDUDFWHU���7KH�DXWKHQWLFLW\�RI�WKH�VWDWLVWLFDO�GDWD�ZDV�
GHWHUPLQHG�E\� WKH�8�WHVW�0DQQ±:KLWQH\��5HVXOWV�� ,� QÀDPPDWLRQ�RI� WKH�
SDQFUHDV�SOD\V�D�VSHFLDO�UROH�LQ�WKH�SHUPDQHQW�FKDQJH�LQ�WKH�SURFHVVHV�RI�
OLSLG�PHWDEROLVP�LQ�WKH�SDWKRJHQHVLV�RI�DFXWH��6RORJXE�7�9���HW�DO���������
*HQX�%����������LQ�ZKLFK�VSHFLDO�LPSRUWDQFH�EHORQJV�WR�WKH�LQWHQVL¿FDWLRQ�
RI� WKH�/32��([SORULQJ� H�SDWLHQWV� LQ� WKH� DFXWH�SHULRG�RI� WKH�GLVHDVH��ZH�
IRXQG�D� VLJQL¿FDQW� LQFUHDVH� LQ� WKH�FRQFHQWUDWLRQ�RI�SULPDU\�SURGXFWV�RI�
/32�±�'.�ZLWK�������������XQLWV�RI�DEVRUEDQFH�LQ�WKH�FRQWURO�JURXS�WR�
������������XQLWV�RI�DEVRUEDQFH�IRU�DFXWH�DOFRKRO�DQG�������������XQLWV�
RI� DEVRUEDQFH�ZLWK� ELOLDU\� SDQFUHDWLWLV��7KH� OHYHO� RI� VHFRQGDU\� SURGXFW�
/32� ±� 0'$� LQ� WKH� HU\WKURF\WHV� RI� SDWLHQWV� ZLWK� DFXWH� SDQFUHDWLWLV�
LV� JURZLQJ� ���������������� �PRO�O� DQG� ��������������� �PRO�O��
UHVSHFWLYHO\��DJDLQVW��������������PRO�O�LQ�WKH�FRQWURO��7KH�OHYHO�RI�HQG�
SURGXFWV�RI�/32�±�6%�LQFUHDVHV�LQ�DOFRKROLF�SDQFUHDWLWLV�WR�������������
XQLWV� RI� DEVRUEDQFH� DQG�GHFUHDVHV�ZLWK�ELOLDU\�SDQFUHDWLWLV� ������������
XQLWV�RI� DEVRUEDQFH�DJDLQVW�������������XQLWV�RI� DEVRUEDQFH� LQ� FRQWURO��
203�±�RQH�RI�WKH�HDUOLHVW�DQG�PRVW�UHOLDEOH�LQGLFDWRUV�RI�WLVVXH�OHVLRQ�LQ�
IUHH�UDGLFDO�SDWKRORJ\��6WDGWPDQ�(�5����������7KH�QDWXUH�DQG�VHYHULW\�RI�
WKLV�SURFHVV�LQ�WKH�HU\WKURF\WHV�RI�SDWLHQWV�ZLWK�DFXWH�SDQFUHDWLWLV�UHTXLUHV�
VWXG\��:H� IRXQG� WKDW� LQ� DOFRKRO� DQG�ELOLDU\�SDQFUHDWLWLV�ZDV�REVHUYHG� D�
VWDWLVWLFDOO\� VLJQL¿FDQW� LQFUHDVH� LQ� UHG� EORRG� FHOOV� SURGXFWV� 203� WKH�
DOGHK\GH�JURXS�RI�WKH�PDLQ�FKDUDFWHU�WR�������������XQLWV�RI�DEVRUEDQFH��
PJ�SURWHLQ�DQG�������������XQLWV�RI�DEVRUEDQFH��PJ�SURWHLQ��UHVSHFWLYHO\��
DJDLQVW� ������������ XQLWV� RI� DEVRUEDQFH� �PJ� SURWHLQ� LQ� WKH� FRQWURO�
JURXS�� DQG� NHWRQH� JURXS� RI� WKH� PDLQ� FKDUDFWHU� ±� LV� ������������ XQLWV�
RI� DEVRUEDQFH� �PJ�SURWHLQ� DQG� WR� ������������XQLWV� RI� DEVRUEDQFH� �PJ�

SURWHLQ��UHVSHFWLYHO\��DJDLQVW�������������XQLWV�RI�DEVRUEDQFH��PJ�SURWHLQ�
LQ� WKH�FRQWURO�JURXS��&RQFOXVLRQ��7KXV�� LQ� UHG�EORRG�FHOOV�RI�SDWLHQWV�DW�
GLIIHUHQW�VWDJHV�RI�DFXWH�SDQFUHDWLWLV�GHWHFWHG�VWURQJHU�IUHH�UDGLFDO�GDPDJH�
WR�WKH�SURWHLQ�PROHFXOHV��:KLOH�LQ�SDWLHQWV�ZLWK�DOFRKROLF�SDQFUHDWLWLV�/32�
SURFHVV�LV�DFFRPSDQLHG�E\�WKH�LQFUHDVH�RI�WR[LF�6%�
7KLV� ZRUN� ZDV� VXSSRUWHG� E\� *UDQW� RI� 6WDWH� 7DVN� RI� WKH� 0LQLVWU\� RI�
(GXFDWLRQ�DQG�6FLHQFH�RI�WKH�5XVVLDQ�)HGHUDWLRQ�

ɉɊɈȽɇɈɋɌɂɑȿɋɄɂ�ɁɇȺɑɂɆɕȿ�ɉɊɂɁɇȺɄɂ�
ȼɈɁɇɂɄɇɈȼȿɇɂə�ɊȿɐɂȾɂȼɈȼ�ɊɈɀɂɋɌɈȽɈ�
ȼɈɋɉȺɅȿɇɂə
Ⱦ�Ɇ��Ⱦɟɥɸɤɢɧɚ��Ɇ�Ɋ��Ɋɚɦɚɡɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�ȼ��ȿɮɢɦɨɜ
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ� ɪɨɠɟɣ�
ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɟ� ɭɬɪɚɱɢɜɚɟɬ� ɫɜɨɟɝɨ� ɡɧɚɱɟɧɢɹ� ɜ� ɫɜɹɡɢ� ɫ�
ɲɢɪɨɤɨɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɟɝɨ� ɫɤɥɨɧɧɨɫɬɶɸ�
ɤ� ɪɟɰɢɞɢɜɢɪɭɸɳɟɦɭ� ɬɟɱɟɧɢɸ�� ɉɪɨɛɥɟɦɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɬɚɤɠɟ� ɜ�
ɪɢɫɤɟ� ɪɚɡɜɢɬɢɹ� ɨɫɥɨɠɧɟɧɢɣ� ɩɪɢ� ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɦ� ɨɛɪɚɳɟɧɢɢ�
ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� ɢɥɢ� ɧɟɚɞɟɤɜɚɬɧɨɦ� ɥɟɱɟɧɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɩɪɢɱɢɧɵ�
ɪɟɰɢɞɢɜɢɪɭɸɳɟɝɨ� ɬɟɱɟɧɢɹ� ɪɨɠɢɫɬɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɭɬɟɦ� ɢɯ� ɤɨɪɪɟɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɩɪɢɱɢɧ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɨɠɢɫɬɨɝɨ�ɜɨɫɩɚɥɟɧɢɹ�ɭ����
ɩɚɰɢɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɫɬɚɰɢɨɧɚɪɧɨɦ�
ɥɟɱɟɧɢɢ�ɜ�ɨɬɞɟɥɟɧɢɢ�ɝɧɨɣɧɨɣ�ɯɢɪɭɪɝɢɢ�ȼɬɨɪɨɣ�ȽɄȻ�ɝ��ɋɚɪɚɬɨɜɚ��ȼɫɟ�
ɩɚɰɢɟɧɬɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��ɪɟɰɢɞɢɜ�±������������ɱɟɥɨɜɟɤ�
±� ɨɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ�� ɢ� ɜɩɟɪɜɵɟ� ɜɨɡɧɢɤɲɟɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ±� ��� ��������
ɱɟɥɨɜɟɤ� ±� ɝɪɭɩɩɚ� ɫɪɚɜɧɟɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɧɨɫɢɥɨ� ɩɪɨɫɩɟɤɬɢɜɧɵɣ�
ɯɚɪɚɤɬɟɪ�� ȼ� ɯɨɞɟ� ɛɟɫɟɞɵ� ɫ� ɩɚɰɢɟɧɬɨɦ� ɢ� ɩɪɢ� ɢɡɭɱɟɧɢɢ� ɢɫɬɨɪɢɢ�
ɛɨɥɟɡɧɢ� ɡɚɩɨɥɧɹɥɚɫɶ� ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɚɹ� ɚɧɤɟɬɚ�� ɜ� ɤɨɬɨɪɨɣ�
ɭɤɚɡɵɜɚɥɢ� ɥɨɤɚɥɢɡɚɰɢɸ� ɢ� ɮɨɪɦɭ� ɪɨɠɢɫɬɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ�� ɩɪɢɱɢɧɵ�
ɟɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�� ɧɚɥɢɱɢɟ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɚɧɚɦɧɟɡ�
ɠɢɡɧɢ�� ɤɨɥɢɱɟɫɬɜɨ� ɪɟɰɢɞɢɜɨɜ�� ɩɪɨɦɟɠɭɬɤɢ� ɦɟɠɞɭ� ɧɢɦɢ� ɢ� ɞɪɭɝɢɟ�
ɩɪɢɡɧɚɤɢ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ� ɧɚ� ɩɟɪɫɨɧɚɥɶɧɨɦ�
ɤɨɦɩɶɸɬɟɪɟ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦ�©0LFURVRIW�([FHO�����ª�ɢ�©6WDWLVWLND�
���ª�� Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ������ ɫɥɭɱɚɟɜ� ���� ɩɚɰɢɟɧɬɨɜ��
ɡɚɛɨɥɟɜɚɧɢɟ� ɧɨɫɢɥɨ� ɪɟɰɢɞɢɜɧɵɣ� ɯɚɪɚɤɬɟɪ�� ɂɡ� ɧɢɯ� �� �������� ±�
ɦɭɠɱɢɧɵ�� ��� �������� ±� ɠɟɧɳɢɧɵ�� Ʌɨɤɚɥɢɡɚɰɢɹ� ɜɨɫɩɚɥɟɧɢɹ� ɜ�
ɨɛɥɚɫɬɢ�ɝɨɥɨɜɵ�ɢ�ɲɟɢ�ɨɬɦɟɱɚɥɚɫɶ�ɭ����������ɩɚɰɢɟɧɬɨɜ��ɧɚ�ɜɟɪɯɧɢɯ�
ɤɨɧɟɱɧɨɫɬɹɯ� ±� ɭ� �� �������� ɧɚ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɹɯ� ±� ɭ� ��� ���������
ɉɪɢ� ɤɥɢɧɢɱɟɫɤɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɭ� ��� �������� ɩɚɰɢɟɧɬɨɜ� ɜɵɹɜɥɟɧɨ�
ɧɚɥɢɱɢɟ� ɨɞɧɨɝɨ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɯ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ�� ɯɪɨɧɢɱɟɫɤɢ�
ɩɪɨɬɟɤɚɸɳɢɯ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɋɪɟɞɢ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ��ɨɤɚɡɵɜɚɸɳɢɯ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɬɟɱɟɧɢɟ�ɢ�
ɢɫɯɨɞ� ɪɨɠɢɫɬɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ��ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɜɚɪɢɤɨɡɧɭɸ�ɛɨɥɟɡɧɶ�
ɢ� ɫɚɯɚɪɧɵɣ�ɞɢɚɛɟɬ�� ɜɵɹɜɥɟɧɧɵɣ�ɭ���� ��������ɢ��� �������ɩɚɰɢɟɧɬɨɜ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ɉɬɞɟɥɶɧɨ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɭ� ������ ɛɨɥɶɧɵɯ�
ɜɫɬɪɟɱɚɥɨɫɶ� ɞɜɚ� ɢ� ɛɨɥɟɟ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ��� ��������
ɛɨɥɶɧɵɯ�� ɜ� ɨɫɧɨɜɧɨɦ� ɩɚɰɢɟɧɬɵ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɪɟɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ��
ɫɬɪɚɞɚɥɢ� ɜ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ȼɵɹɜɥɟɧɵ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɵɟ� ɪɚɡɥɢɱɢɹ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɩɚɰɢɟɧɬɨɜ� ɩɨ� ɫɥɟɞɭɸɳɢɦ�
ɩɪɢɡɧɚɤɚɦ�� ɧɚɥɢɱɢɟ� ɨɠɢɪɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɫɬɟɩɟɧɟɣ� �Ȥ� �������
ɪ�������� ɧɚɥɢɱɢɟ� ɜɚɪɢɤɨɡɧɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɩɨɞɤɨɠɧɵɯ� ɜɟɧ� ɧɢɠɧɢɯ�
ɤɨɧɟɱɧɨɫɬɟɣ� ɫ� ɹɜɥɟɧɢɹɦɢ� ɯɪɨɧɢɱɟɫɤɨɣ� ɜɟɧɨɡɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�
�Ȥ� ������ɪ��������ɧɚɥɢɱɢɟ�ɬɪɨɮɢɱɟɫɤɢɯ�ɹɡɜ��Ȥ� ������ɪ��������ɧɚɥɢɱɢɟ�
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ� �ɪɨɠɢɫɬɨɟ� ɜɨɫɩɚɥɟɧɢɟ� ɭ�
ɪɨɞɫɬɜɟɧɧɢɤɨɜ�� �Ȥ� ������ ɪ�������� ȼɵɜɨɞɵ�� Ɋɨɠɢɫɬɨɟ� ɜɨɫɩɚɥɟɧɢɟ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ� ɪɟɰɢɞɢɜɨɜ�� ȼɨɡɞɟɣɫɬɜɢɟ� ɧɚ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɮɚɤɬɨɪɵ� ɦɨɠɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɡɢɬɶ�
ɜɟɪɨɹɬɧɨɫɬɶ�ɪɟɰɢɞɢɜɚ�ɡɚɛɨɥɟɜɚɧɢɹ�

352*1267,&$//<�6,*1,),&$17�6,*16�2)�(5<6,3(/$6�
5(&855(1&(6
'�0��'HO\XNLQD��0�5��5DPD]DQRY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�(�9��(¿PRY
6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\��6DUDWRY��5XVVLD

,QWURGXFWLRQ�� 5HOHYDQFH� RI� WKH� SUREOHP� LQFLGHQFH� RI� DQ� HU\VLSHODWRXV�
LOOQHVV�GRHVQ¶W�ORVH�WKH�LPSRUWDQFH�QRZ��LQ�YLHZ�RI�D�ELJ�SUHYDOHQFH�RI�WKLV�
GLVHDVH�DQG�LWV�WHQGHQF\�WR�UHFXUUHQFH��7KH�SUREOHP�FRQVLVWV�LQ�WKH�ULVN�RI�
GHYHORSPHQW�RI�FRPSOLFDWLRQV��LQ�YLHZ�RI�DQ�XQWLPHO\�UHTXHVW�IRU�PHGLFDO�
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FDUH�DQG�GLVKDUPRQLRXV�WUHDWPHQW��$LP��5HVHDUFK�REMHFWLYH�LV�WR�LGHQWLI\�
SURJQRVWLFDOO\�VLJQL¿FDQW�FDXVHV�RI�UHFXUUHQW�ÀRZ�RI�HU\VLSHODV�WR�LPSURYH�
WKH� UHVXOWV� RI� WUHDWPHQW� E\� WKHLU� FRUUHFWLRQ�� 0DWHULDOV� DQG� PHWKRGV��
ɋRQGXFWHG�DQDO\VLV�RI�WKH�FDXVHV�RI�HU\VLSHODV�LQ����SDWLHQWV�DJHG�IURP����
WR����\HDUV�RI�DJH�ZKR�ZHUH�XQGHUJRLQJ�WUHDWPHQW�LQ�WKH�'HSDUWPHQW�RI�
SXUXOHQW�VXUJHU\�RI�WKH��QG�FLW\�KRVSLWDO��6DUDWRY�$OO�SDWLHQWV�ZHUH�GLYLGHG�
LQWR���JURXSV��UHODSVH�±����SHRSOH���������±�WKH�PDLQ�JURXS��DQG�IRU�WKH�
¿UVW�WLPH�HPHUJHG�GLVHDVH�±����SHRSOH���������±�WKH�JURXS�RI�FRPSDULVRQ��
7KH�VWXG\�ZDV�D�SURVSHFWLYH�LQ�QDWXUH��'XULQJ�WKH�FRQYHUVDWLRQ�ZLWK�WKH�
SDWLHQW� DQG� LQ� WKH� VWXG\� RI� KLVWRU\�ZDV� ¿OOHG�ZLWK� D� VSHFLDOO\� GHVLJQHG�
TXHVWLRQQDLUH��ZKLFK�ZHUH�VSHFL¿HG� ORFDOL]DWLRQ�DQG� IRUP�RI�HU\VLSHODV��
WKH�FDXVHV�RI�LWV�DSSHDUDQFH��WKH�SUHVHQFH�RI�FRQFRPLWDQW�GLVHDVHV��KHDOWK��
WKH�QXPEHU�RI�UHODSVHV�DQG�WKH�LQWHUYDOV�EHWZHHQ�WKHP��DQG�RWKHU�VLJQV��
7KH�REWDLQHG�GDWD�ZHUH�SURFHVVHG�RQ�D�SHUVRQDO�FRPSXWHU�XVLQJ�SURJUDPV�
0LFURVRIW�([FHO������DQG�6WDWLVWLND������5HVXOWV��,W�ZDV�HVWDEOLVKHG�WKDW�
������RI�FDVHV�����SDWLHQWV��GLVHDVH�UHFXUUHQW�FKDUDFWHU������������PDOH��
��� ��������ZRPHQ��/RFDOL]DWLRQ�RI� LQÀDPPDWLRQ� LQ� WKH� KHDG� DQG�QHFN�
ZDV�QRWHG�8����������XSSHU�H[WUHPLWLHV����������� ORZHU�H[WUHPLWLHV�����
���������FOLQLFDO�H[DPLQDWLRQ������������SDWLHQWV�UHYHDOHG�WKH�SUHVHQFH�RI�
RQH�RU�D�IHZ�UHODWHG��FKURQLFDOO\�3URFHHGLQJ�LQÀDPPDWRU\�GLVHDVHV��$PRQJ�
FRQFRPLWDQW�GLVHDVHV��KDYH�D�GLUHFW� LQÀXHQFH�RQ�FRXUVH�DQG�RXWFRPH�RI�
HU\VLSHODV�LV�SRVVLEOH�WR�DOORFDWH�WKH�YDULFRVH�GLVHDVH�DQG�GLDEHWHV��GHWHFWHG�
LQ� ��� �������� DQG� �� ������� SDWLHQWV�� UHVSHFWLYHO\�� ,W� VKRXOG� EH� QRWHG�
VHSDUDWHO\�WKDW������SHUFHQW�RI�WKH�SDWLHQWV�PHW�WZR�RU�PRUH�FRPRUELGLWLHV��
�����������SDWLHQWV��PRVWO\�HOGHUO\�SDWLHQWV�DQG�PLGGOH�DJH�ZHUH�VXIIHULQJ�
IURP�VRPH�GHJUHH�RU�RWKHU�VHYHUH�PDQLIHVWDWLRQV�RI�FDUGLRYDVFXODU�GLVHDVH��
6WDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� REVHUYHG� EHWZHHQ� WKH� JURXSV�
RI� SDWLHQWV� DFFRUGLQJ� WR� WKH� IROORZLQJ� FULWHULD�� WKH� SUHVHQFH� RI� REHVLW\�
YDULRXV� GHJUHHV� RI� �&� ������� S�������� YDULFRVH� VXEFXWDQHRXV� YHLQV� RI�
ORZHU� OLPEV� ZLWK� V\PSWRPV� RI� FKURQLF� YHQRXV� LQVXI¿FLHQF\� �&� ������
S��������WKH�SUHVHQFH�RI�WURSKLF�XOFHUV��&� ������S��������WKH�SUHVHQFH�RI�
KHUHGLWDU\�SUHGLVSRVLWLRQ� �LQÀDPPDWLRQ�RI� UHODWLYHV�� �&� ������S��������
&RQFOXVLRQ��,QÀDPPDWLRQ�LV�FKDUDFWHUL]HG�E\�KLJK�UDWH�RI�UHODSVH��,PSDFW�
RQ�WKH�VWDWLVWLFDOO\�VLJQL¿FDQW�IDFWRUV�FDQ�VLJQL¿FDQWO\�UHGXFH�WKH�OLNHOLKRRG�
RI�UHFXUUHQFH�RI�GLVHDVH�

ɈɋɈȻȿɇɇɈɋɌɂ�ɁȺɀɂȼɅȿɇɂə�ɉɊɈɆȿɀɇɈɋɌɇɈɃ�
ɊȺɇɕ�ɉɈɋɅȿ�ɄɈɆȻɂɇɂɊɈȼȺɇɇɈȽɈ�Ʌȿɑȿɇɂə�ɊȺɄȺ�
ɇɂɀɇȿȺɆɉɍɅəɊɇɈȽɈ�ɈɌȾȿɅȺ�ɉɊəɆɈɃ�ɄɂɒɄɂ
Ɇ�Ɇ��Ɋɹɛɨɜ��Ⱥ�Ⱥ��ȿɪɦɨɯɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ȼ��Ʌɚɪɢɱɟɜ
əɪɨɫɥɚɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɢɠɧɟɚɦɩɭɥɹɪɧɵɣ�ɨɬɞɟɥ�ɩɨɪɚɠɚɟɬɫɹ�ɭ�������ɛɨɥɶɧɵɯ�ɪɚɤɨɦ�
ɩɪɹɦɨɣ�ɤɢɲɤɢ�±�ɩɚɬɨɥɨɝɢɟɣ�ɫ�ɩɨɫɬɨɹɧɧɨ�ɪɚɫɬɭɳɢɦɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ�
ɢ� ɫɦɟɪɬɧɨɫɬɶɸ�� Ɇɟɬɨɞ� ɜɵɛɨɪɚ� ɜ� ɢɯ� ɥɟɱɟɧɢɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ� ±�
ɫɨɱɟɬɚɧɢɟ�ɥɭɱɟɜɨɝɨ�ɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ��Ɉɩɟɪɚɰɢɟɣ��ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ�
ɞɨɫɬɚɬɨɱɧɵɣ� ɭɪɨɜɟɧɶ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɚɞɢɤɚɥɢɡɦɚ� ɩɪɢ� ɷɬɨɦ��
ɹɜɥɹɟɬɫɹ�ɛɪɸɲɧɨ�ɩɪɨɦɟɠɧɨɫɬɧɚɹ�ɷɤɫɬɢɪɩɚɰɢɹ�ɩɪɹɦɨɣ�ɤɢɲɤɢ��ɩɨɫɥɟ�
ɤɨɬɨɪɨɣ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɦɟɫɬɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�±��������
ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨɟ�ɢɡ�ɧɢɯ�±�ɪɚɧɟɜɚɹ�ɢɧɮɟɤɰɢɹ��Ⱦɥɹ� ɟɟ�ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɤɪɨɦɟ�ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ�ɢ�ɩɪɨɦɵɜɚɧɢɹ�ɪɚɧɵ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɩɪɢɦɟɧɹɸɬ� ɢ� ɦɟɬɨɞɵ� ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɩɨɫɨɛɢɹ�� ɨɞɧɢɦ� ɢɡ� ɤɨɬɨɪɵɯ� ɫɱɢɬɚɸɬ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ� ɫɤɚɥɶɩɟɥɶ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ� ɩɪɟɜɟɧɬɢɜɧɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɫɤɚɥɶɩɟɥɹ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɪɚɡɜɢɬɢɹ�ɪɚɧɟɜɨɣ�ɢɧɮɟɤɰɢɢ�
ɩɪɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ� ɥɟɱɟɧɢɢ� ɪɚɤɚ� ɩɪɹɦɨɣ� ɤɢɲɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɇɚɦɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ��� ɛɨɥɶɧɵɯ�
ɫ� ɞɢɚɝɧɨɡɨɦ� ©ɪɚɤ� ɩɪɹɦɨɣ� ɤɢɲɤɢª�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ�
əɪɨɫɥɚɜɫɤɨɣ�ɨɛɥɚɫɬɧɨɣ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɟ��ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�
ɩɪɟɨɛɥɚɞɚɥɢ�ɠɟɧɳɢɧɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɉɨ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ�
ɫɬɪɭɤɬɭɪɟ�ɛɨɥɶɲɢɧɫɬɜɨ�ɨɩɭɯɨɥɟɣ�ɢɦɟɥɢ�ɫɬɪɨɟɧɢɟ�ɚɞɟɧɨɤɚɪɰɢɧɨɦɵ��
ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɩɪɨɜɟɞɟɧɨ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ� ɥɟɱɟɧɢɟ�� ɍ� ���
ɛɨɥɶɧɵɯ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ� ɩɪɢɦɟɧɹɥɫɹ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ� ɫɤɚɥɶɩɟɥɶ�
©Ƚɚɪɦɨɧɢɤª�� Ƚɪɭɩɩɭ� ɫɪɚɜɧɟɧɢɹ� ɫɨɫɬɚɜɢɥɢ� ���ɩɚɰɢɟɧɬɨɜ�� ɭ� ɤɨɬɨɪɵɯ�
ɨɩɟɪɚɰɢɹ� ɜɵɩɨɥɧɹɥɚɫɶ� ɷɥɟɤɬɪɨɧɨɠɨɦ�� ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɩɪɨɜɨɞɢɥɢ�
ɩɟɪɢɨɩɟɪɚɰɢɨɧɧɭɸ� ɚɧɬɢɛɢɨɬɢɤɨɩɪɨɮɢɥɚɤɬɢɤɭ�� ɩɪɨɦɟɠɧɨɫɬɧɭɸ�
ɪɚɧɭ�ɡɚɲɢɜɚɥɢ�ɧɚɝɥɭɯɨ�ɫ�ɜɜɟɞɟɧɢɟɦ�ɱɟɪɟɡ�ɤɨɧɬɪɚɩɟɪɬɭɪɭ�ɜ�ɪɚɧɟɜɭɸ�
ɩɨɥɨɫɬɶ� ɬɪɭɛɤɢ� ɞɥɹ� ɩɪɨɦɵɜɚɧɢɹ� ɪɚɧɵ� ɚɧɬɢɫɟɩɬɢɤɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ�ɩɪɢɦɟɧɟɧɢɢ�ɷɥɟɤɬɪɨɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�
ɩɪɨɦɟɠɧɨɫɬɧɨɣ� ɪɚɧɵ� ɞɥɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ� ɧɚɛɥɸɞɚɥɢ� ɝɢɩɟɪɟɦɢɸ�
ɤɨɠɢ�� ɭɦɟɪɟɧɧɵɣ�ɨɬɟɤ�ɩɚɪɚɜɭɥɶɧɚɪɧɨɣ� ɡɨɧɵ�� ɛɨɥɟɡɧɟɧɧɨɫɬɶ�ɩɪɢ� ɟɟ�

ɩɚɥɶɩɚɰɢɢ��ȼ� ɬɪɟɬɢ�ɧɚɛɥɸɞɟɧɢɣ� ɬɪɟɛɨɜɚɥɨɫɶ� ɫɧɹɬɢɟ�ɲɜɨɜ�� ɪɟɜɢɡɢɹ�
ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ�ɞɪɟɧɢɪɨɜɚɧɢɟ�ɪɚɧɵ��ɉɪɨɥɨɧɝɢɪɨɜɚɧɧɨɟ�ɢɫɬɟɱɟɧɢɟ�
ɷɤɫɫɭɞɚɬɚ�ɩɨ�ɬɪɭɛɤɟ�ɨɩɪɟɞɟɥɹɥɨ�ɟɟ�ɭɞɚɥɟɧɢɟ�ɬɨɥɶɤɨ�ɧɚ���±���ɟ�ɫɭɬɤɢ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ��Ƚɢɩɟɪɬɟɪɦɢɹ� ɬɟɥɚ�ɢ� ɥɟɣɤɨɰɢɬɨɡ� ɜ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�
ɤɪɨɜɢ�ɫɨɯɪɚɧɢɥɢɫɶ�ɞɨ��±���ɞɧɟɣ��Ʉ�ɢɫɯɨɞɭ���ɣ�ɧɟɞɟɥɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�
ɩɚɰɢɟɧɬɨɜ� ɜɵɩɢɫɵɜɚɥɢ�� ȼ� ��� ɧɚɛɥɸɞɟɧɢɹɯ� ɲɜɵ� ɫ� ɩɪɨɦɟɠɧɨɫɬɧɨɣ�
ɪɚɧɵ�ɫɧɢɦɚɥɢ�ɩɨɡɞɧɟɟ��ɜ�ɚɦɛɭɥɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ��ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɫɤɚɥɶɩɟɥɹ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ� ɛɨɥɟɟ�
ɛɵɫɬɪɨɦɭ� ɤɭɩɢɪɨɜɚɧɢɸ� ɜɨɫɩɚɥɟɧɢɹ� ɫɨ� ɫɬɨɪɨɧɵ� ɩɪɨɦɟɠɧɨɫɬɧɨɣ�
ɪɚɧɵ�ɜ�ɜɢɞɟ�ɢɫɱɟɡɧɨɜɟɧɢɹ�ɝɢɩɟɪɟɦɢɢ�ɢ�ɨɬɟɤɚ�ɬɤɚɧɟɣ�ɩɚɪɚɜɭɥɶɧɚɪɧɨɣ�
ɡɨɧɵ� ɜ� ɬɟɱɟɧɢɟ� �±�� ɫɭɬ�� Ɂɧɚɱɢɬɟɥɶɧɨ� ɫɨɤɪɚɳɚɥɨɫɶ� ɤɨɥɢɱɟɫɬɜɨ�
ɷɤɫɫɭɞɚɬɚ� ɩɨ� ɞɪɟɧɚɠɧɨɣ� ɬɪɭɛɤɟ�� ɨɧ� ɢɦɟɥ� ɫɟɪɨɡɧɵɣ� ɯɚɪɚɤɬɟɪ�� ɗɬɨ�
ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ� ɩɨɡɢɬɢɜɧɨɣ� ɞɢɧɚɦɢɤɨɣ� ɬɟɦɩɟɪɚɬɭɪɵ� ɬɟɥɚ� ɢ�
ɝɟɦɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ��ɇɢ�ɜ�ɨɞɧɨɦ�ɢɡ�ɧɚɛɥɸɞɟɧɢɣ�ɧɟ�ɬɪɟɛɨɜɚɥɨɫɶ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɚɧɢɩɭɥɹɰɢɣ�ɜ�ɪɚɧɟ��ɒɜɵ�ɫ�ɧɟɟ�ɫɧɢɦɚɥɢ�ɧɚ���±���
ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ�
ɪɚɧɟɜɨɝɨ�ɷɤɫɫɭɞɚɬɚ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɭɠɟ�ɧɚ��±���ɟ�ɫɭɬɤɢ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ� ɜɵɹɜɥɟɧɨ� ɩɪɟɨɛɥɚɞɚɧɢɟ� ɷɥɟɦɟɧɬɨɜ�
ɪɟɝɟɧɟɪɚɰɢɢ�ɧɚɞ�ɧɟɣɬɪɨɮɢɥɚɦɢ��ɱɟɝɨ�ɜ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�ɜ�ɬɨɬ�ɠɟ�ɫɪɨɤ�
ɟɳɟ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��ȼɵɜɨɞɵ��ɉɪɢɦɟɧɟɧɢɟ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɫɤɚɥɶɩɟɥɹ�
ɜɧɨɫɢɬ�ɩɨɡɢɬɢɜɧɵɟ�ɤɨɪɪɟɤɬɢɜɵ�ɜ� ɡɚɠɢɜɥɟɧɢɟ�ɩɪɨɦɟɠɧɨɫɬɧɨɣ�ɪɚɧɵ�
ɛɟɡ�ɪɚɡɜɢɬɢɹ�ɤɚɤɢɯ�ɥɢɛɨ�ɤɥɢɧɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɯ�ɦɟɫɬɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�
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0�0��5\DERY��$�$��(UPRNKLQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�%��/DULFKHY
<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ��7KH�ORZHU�KDUW�RI�UHFWXP�LV�DIIHFWHG�LQ�������RI�SDWLHQWV�ZLWK�
UHFWDO�FDQFHU�±�SDWKRORJ\�ZLWK�FRQVWDQWO\�ULVLQJ�PRUELGLW\�DQG�PRUWDOLW\��
7KH�PHWKRG�RI�FKRLFH�LQ�WKHLU�WUHDWPHQW�LV�D�FRPELQDWLRQ�RI�UDGLDWLRQ�DQG�
VXUJHU\��2SHUDWLRQV�WR�HQVXUH�D�VXI¿FLHQW�OHYHO�RI�RQFRORJLFDO�UDGLFDOLVP�
KHUH�LV�DEGRPLQRSHULQHDO�UHVHFWLRQ�RI�WKH�UHFWXP��DIWHU�ZKLFK�WKHUH�LV�D�KLJK�
OHYHO�RI�ORFDO�FRPSOLFDWLRQV�±��������7KH�PRVW�FRPPRQ�RI�WKHP�LV�ZRXQG�
LQIHFWLRQ��7R�SUHYHQW�LW�H[FHSW�DQWLELRWLFV�DQG�ZDVKLQJ�WKH�ZRXQG�LQ�WKH�
SRVWRSHUDWLYH�SHULRG�WKHUH�DUH�PHWKRGV�XVHG�WR�LPSURYH�VXUJLFDO�EHQH¿WV��
RQH� RI� ZKLFK� LV� XOWUDVRQLF� VFDOSHO��$LP�� 7R� DVVHVV� WKH� HIIHFWLYHQHVV� RI�
SUHYHQWLYH�DFWLRQ�RI�XOWUDVRQLF�VFDOSHO�WR�UHVSHFW�RI�ZRXQG�LQIHFWLRQ�LQ�WKH�
FRPELQHG�WUHDWPHQW�RI�UHFWDO�FDQFHU��0DWHULDOV�DQG�PHWKRGV��:H�DQDO\]HG�
WKH� UHVXOWV� RI� WUHDWPHQW� RI� ��� SDWLHQWV� GLDJQRVHG�ZLWK� FRORUHFWDO� FDQFHU�
ZKR�ZHUH� WUHDWHG� LQ� WKH�<DURVODYO� UHJLRQDO�RQFRORJLFDO�KRVSLWDO��$PRQJ�
WKH�SDWLHQWV�ZRPHQ�DJHG����WR����\HDUV�SUHGRPLQDWHG��$FFRUGLQJ�WR�WKH�
KLVWRORJLFDO� VWUXFWXUH� RI� WKH� PDMRULW\� RI� WXPRUV� ZHUH� DGHQRFDUFLQRPDV�
VWUXFWXUH�� $OO� SDWLHQWV� XQGHUZHQW� FRPELQHG� WUHDWPHQW�� ,Q� ��� SDWLHQWV�
XOWUDVRQLF� VFDOSHO� ©+DUPRQLFª� ZDV� XVHG� GXULQJ� WKH� RSHUDWLRQ�� 7KH�
FRPSDULVRQ�JURXS�FRQVLVWHG�RI����SDWLHQWV�LQ�ZKRP�VXUJHU\�ZDV�SHUIRUPHG�
E\� HOHFWURFDXWHU\�� $OO� SDWLHQWV� SHUIRUPHG� SHULRSHUDWLYH� DQWLELRWLF�
SURSK\OD[LV�� SHULQHDO� ZRXQG� ZDV� VXWXUHG� WLJKWO\� ZLWK� WKH� LQWURGXFWLRQ�
WKURXJK�FRXQWHUSXQFWXUH�LQ�ZRXQG�FDYLW\�RI�WKH�WXEH�WR�ZDVK�WKH�ZRXQG�
ZLWK�DQWLVHSWLF��5HVXOWV��,Q�WKH�DSSOLFDWLRQ�RI�HOHFWURVXUJLFDO�LQVWUXPHQWV�
IURP� WKH�SHULQHDO�ZRXQG� IRU� D� ORQJ� WLPH�REVHUYHG�ÀXVKLQJ�RI� WKH� VNLQ��
PLOG� VZHOOLQJ� RI� DUHD� QHDU� WKH�ZRXQG�� SDLQ� GXULQJ� SDOSDWLRQ� RI� KHU�� ,Q�
D� WKLUG�RI�REVHUYDWLRQV�UHTXLUHG�UHPRYDO�RI�VXWXUHV��DXGLW�DQG�DGGLWLRQDO�
GUDLQDJH� RI� WKH� ZRXQG�� 3URORQJHG� H[SLUDWLRQ� RI� ÀXLG� WKURXJK� WKH� WXEH�
GHWHUPLQHG�LWV�UHPRYLQJ�RQO\���±���GD\V�DIWHU�VXUJHU\��+\SHUWKHUPLD�DQG�
OHXNRF\WRVLV�LQ�WKH�SHULSKHUDO�EORRG�DUH�SUHVHUYHG�XS�WR��±���GD\V��%\�WKH�
HQG�RI�WKH�VHFRQG�ZHHN�DIWHU�WKH�RSHUDWLRQ�WKH�SDWLHQW�ZHUH�GLVFKDUJHG��,Q�
���FDVHV�SHULQHDO�ZRXQG�VXWXUHV�UHPRYHG�ODWHU�±�RQ�DQ�RXWSDWLHQW�EDVLV��
7KH� LQWUDRSHUDWLYH�XOWUDVRQLF� VFDOSHO�XVLQJ�GHWHUPLQHG�PRUH� UDSLG� UHOLHI�
RI� LQÀDPPDWLRQ�RI� WKH�SHULQHDO�ZRXQG�E\�GLVDSSHDUDQFH�K\SHUHPLD�DQG�
HGHPD�RI�DUHD�QHDU�WKH�ZRXQG�ZLWKLQ��±��GD\V��6LJQL¿FDQWO\�UHGXFHG�WKH�
DPRXQW�RI�ÀXLG�WR�GUDLQ�WXEH��LW�KDG�D�VHURXV�FKDUDFWHU��,W�ZDV�DFFRPSDQLHG�
E\�SRVLWLYH�G\QDPLFV�RI�ERG\�WHPSHUDWXUH�DQG�KHPDWLF�SDUDPHWHUV��1RQH�
RI� WKH� REVHUYDWLRQV� ZHUH� QRW� UHTXLUHG� DGGLWLRQDO� PDQLSXODWLRQV� LQ� WKH�
ZRXQG��6XWXUHV�ZHUH�UHPRYHG�IURP�LW�LQ���±���GD\V�DIWHU�VXUJHU\��:KHQ�
FRPSDULQJ�WKH�F\WRORJLF�SLFWXUH�RI�ZRXQG�H[XGDWH�IURP�WKH�PDLQ�JURXS�LQ�
�±���GD\�SRVWRSHUDWLYH�SHULRG�UHYHDOHG�WKH�SUHGRPLQDQFH�RI�QHXWURSKLOV�
UHJHQHUDWLRQ�HOHPHQWV��ZKLFK�LQ�WKH�FRPSDULVRQ�JURXS�LQ�WKH�VDPH�SHULRG�
KDYH� QRW� \HW� EHHQ� REVHUYHG�� &RQFOXVLRQ�� 7KH� XVH� RI� XOWUDVRQLF� VFDOSHO�
PDNHV� SRVLWLYH� DGMXVWPHQWV� LQ� KHDOLQJ� RI� SHULQHDO� ZRXQGV� ZLWKRXW� DQ\�
FOLQLFDOO\�VLJQL¿FDQW�GHYHORSPHQW�RI�ORFDO�FRPSOLFDWLRQV�
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ɈɉɕɌ�ȼɕɉɈɅɇȿɇɂə�ɊȿɄɈɇɋɌɊɍɄɌɂȼɇɈ�
ȼɈɋɋɌȺɇɈȼɂɌȿɅɖɇɈɃ�ɄɈɅɈɉɅȺɋɌɂɄɂ�ɉɈɋɅȿ�
ɈȻɋɌɊɍɄɌɂȼɇɈɃ�ɊȿɁȿɄɐɂɂ�ɌɈɅɋɌɈɃ�ɄɂɒɄɂ�ɉɈ�
ɉɈȼɈȾɍ�ȿȿ�ɁɅɈɄȺɑȿɋɌȼȿɇɇɈȽɈ�ɉɈɊȺɀȿɇɂə
Ⱥ�ȼ��Ɂɚɢɤɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ɇ�Ɇ��Ɋɹɛɨɜ
əɪɨɫɥɚɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� əɪɨɫɥɚɜɥɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚɪɹɞɭ� ɫ� ɧɟɭɤɥɨɧɧɵɦ� ɪɨɫɬɨɦ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɪɚɤɨɦ�
ɬɨɥɫɬɨɣ�ɤɢɲɤɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɢ�ɱɚɫɬɨɬɚ�ɪɚɡɜɢɬɢɹ�
ɨɫɥɨɠɧɟɧɧɵɯ� ɮɨɪɦ� ɞɚɧɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ɉɞɧɨ� ɢɡ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ±� ɨɛɬɭɪɚɰɢɨɧɧɚɹ� ɤɢɲɟɱɧɚɹ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɶ� ɜɨɡɧɢɤɚɟɬ� ɭ� ��±���� ɛɨɥɶɧɵɯ�� Ʉɚɤ� ɩɪɚɜɢɥɨ��
ɨɞɧɨɷɬɚɩɧɭɸ� ɪɟɡɟɤɰɢɸ� ɤɢɲɤɢ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ� ɚɧɚɫɬɨɦɨɡɚ� ɢɦ�
ɜɵɩɨɥɧɢɬɶ� ɧɟɜɨɡɦɨɠɧɨ�� ɢ� ɥɟɱɟɧɢɟ� ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ� ɥɢɛɨ� ɨɩɟɪɚɰɢɟɣ�
Ƚɚɪɬɦɚɧɚ�� ɥɢɛɨ� ɤɨɥɨɫɬɨɦɢɟɣ�� ɗɬɨɬ� ɜɨɩɪɨɫ� ɨɫɨɛɟɧɧɨ� ɚɤɬɭɚɥɟɧ� ɜ�
əɪɨɫɥɚɜɫɤɨɣ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ��ɝɞɟ�ɷɤɫɬɪɟɧɧɚɹ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ�
ɨɧɤɨɥɨɝɢɱɟɫɤɚɹ�ɩɨɦɨɳɶ�ɨɬɫɭɬɫɬɜɭɟɬ��ɢ�ɜɫɟ�ɬɚɤɢɟ�ɛɨɥɶɧɵɟ�ɩɨɫɬɭɩɚɸɬ�
ɜ� ɫɬɚɰɢɨɧɚɪɵ� ɨɛɳɟɝɨ� ɩɪɨɮɢɥɹ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɜɨɡɧɢɤɚɟɬ� ɜɨɩɪɨɫ� ɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɤɨɥɨɫɬɨɦɚɦɢ�� ɤɨɬɨɪɚɹ�
ɜɨɡɦɨɠɧɚ�ɥɢɲɶ�ɜ���±����ɫɥɭɱɚɟɜ�ɢ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ���±������ ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ�
ɤɨɥɨɩɥɚɫɬɢɤɢ�ɭ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�ɛɨɥɶɧɵɯ��ɩɟɪɟɧɟɫɲɢɯ�ɨɛɫɬɪɭɤɬɢɜɧɭɸ�
ɪɟɡɟɤɰɢɸ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɜɡɹɬ� ���ɛɨɥɶɧɨɣ�ɪɚɤɨɦ� ɬɨɥɫɬɨɣ�ɤɢɲɤɢ�� ɧɚɯɨɞɢɜɲɢɟɫɹ�ɧɚ� ɥɟɱɟɧɢɢ� ɜ�
əɪɨɫɥɚɜɫɤɨɣ� ɨɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɟ� ɜ�
ɩɟɪɢɨɞ�����±�����ɝɝ��Ȼɨɥɶɲɢɧɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥɢ�ɠɟɧɳɢɧɵ�±�
������������ɉɨ�ɜɨɡɪɚɫɬɧɨɦɭ�ɫɨɫɬɚɜɭ�ɩɪɟɨɛɥɚɞɚɥɢ�ɛɨɥɶɧɵɟ���±���ɥɟɬ��
ɉɨ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ�ɮɨɪɦɟ� ɛɨɥɟɟ� ����ɩɚɰɢɟɧɬɨɜ� ɢɦɟɥɢ� ɪɚɡɥɢɱɧɵɟ�
ɜɢɞɵ�ɚɞɟɧɨɤɚɪɰɢɧɨɦɵ��ɍ������������ɛɨɥɶɧɵɯ�ɢɦɟɥɚ�ɦɟɫɬɨ�,±,,�ɫɬɚɞɢɹ�
ɪɚɤɚ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ��ɭ����������±�ɨɩɭɯɨɥɢ�,,,±,9�ɫɬɚɞɢɢ�����ɩɚɰɢɟɧɬɚɦ�
ɩɟɪɜɢɱɧɚɹ� ɨɩɟɪɚɰɢɹ� ɜɵɩɨɥɧɹɥɚɫɶ� ɷɤɫɬɪɟɧɧɨ� ɜ� ɨɛɳɟɯɢɪɭɪɝɢɱɟɫɤɢɯ�
ɫɬɚɰɢɨɧɚɪɚɯ� ɝɨɪɨɞɚ� ɢ� ɨɛɥɚɫɬɢ�� ɜ� ɚɧɚɦɧɟɡɟ� ɭ� �� ɛɨɥɶɧɵɯ� ɛɵɥɚ�
ɩɥɚɧɨɜɚɹ� ɨɩɟɪɚɰɢɹ� Ƚɚɪɬɦɚɧɚ�� ɋɪɨɤ� ɜɵɩɨɥɧɟɧɢɹ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨ�
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ� ɤɨɥɨɩɥɚɫɬɢɤɢ� ɤɨɥɟɛɚɥɫɹ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɬ� �� ɞɨ� ���
ɦɟɫ�ɩɨɫɥɟ�ɩɟɪɜɢɱɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥ������ɦɟɫ��
ɉɪɢ�ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɦ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɨɰɟɧɢɜɚɥɢ�ɪɢɫɤ�ɩɥɚɧɢɪɭɟɦɨɣ�
ɨɩɟɪɚɰɢɢ��ɢɡɭɱɚɥɢ�ɬɨɩɨɝɪɚɮɨ�ɚɧɚɬɨɦɢɱɟɫɤɢɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɛɪɸɲɧɨɣ�
ɩɨɥɨɫɬɢ� ɢ� ɦɚɥɨɦ� ɬɚɡɭ�� ɢɫɫɥɟɞɨɜɚɥɢ� ɫɨɫɬɨɹɧɢɟ� ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ�
ɢ� ɨɬɤɥɸɱɟɧɧɵɯ� ɨɬɞɟɥɨɜ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ�� ɫɨɫɬɨɹɧɢɟ� ɚɧɚɥɶɧɨɝɨ�
ɫɮɢɧɤɬɟɪɚ��ȼɨ�ɜɫɟɯ�ɧɚɛɥɸɞɟɧɢɹɯ�ɩɪɢ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�ɧɟɩɪɟɪɵɜɧɨɫɬɢ�
ɬɨɥɫɬɨɣ� ɤɢɲɤɢ� ɚɧɚɫɬɨɦɨɡ� ɮɨɪɦɢɪɨɜɚɥɫɹ� ɜɪɭɱɧɭɸ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɋɟɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɨɩɟɪɚɰɢɢ�ɛɵɥɢ�ɜɵɩɨɥɧɟɧɵ�������������ɛɨɥɶɧɵɦ��
ȼ���ɧɚɛɥɸɞɟɧɢɢ�ɚɧɚɫɬɨɦɨɡ�ɧɟ�ɛɵɥ�ɫɮɨɪɦɢɪɨɜɚɧ�ɜɜɢɞɭ�ɜɵɪɚɠɟɧɧɵɯ�
ɪɭɛɰɨɜɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ� ɢ� ɦɚɥɨɦ�
ɬɚɡɭ��ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɨɬɦɟɱɟɧɵ�ɭ����������ɛɨɥɶɧɵɯ��
ȼ� ɨɛɨɢɯ� ɫɥɭɱɚɹɯ� ɢɦɟɥɚ� ɦɟɫɬɨ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɚɧɚɫɬɨɦɨɡɚ�� ȼ�
�� ɢɡ� ɧɚɛɥɸɞɟɧɢɣ� ɷɬɨ� ɩɨɬɪɟɛɨɜɚɥɨ� ɩɨɜɬɨɪɧɨɝɨ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ±� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɪɚɧɫɜɟɪɡɨɫɬɨɦɵ�� ���ɞɧɟɜɧɚɹ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�ɥɟɬɚɥɶɧɨɫɬɶ�ɧɟ�ɨɬɦɟɱɟɧɚ��ɉɨɫɥɟ�ɥɚɩɚɪɨɬɨɦɢɢ�ɜ���
�������ɧɚɛɥɸɞɟɧɢɹɯ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�±�
ɦɟɬɚɫɬɚɡɵ�ɜ�ɛɪɵɠɟɣɤɭ�ɩɪɢɜɨɞɹɳɟɣ�ɤɢɲɤɢ��ɉɪɢ�ɷɬɨɦ�ɨɛɴɟɦ�ɨɩɟɪɚɰɢɢ�
ɪɚɫɲɢɪɹɥɫɹ�±�ɛɵɥɨ�ɜɵɩɨɥɧɟɧɨ�ɭɞɚɥɟɧɢɟ�ɦɟɬɚɫɬɚɬɢɱɟɫɤɢɯ�ɨɩɭɯɨɥɟɣ��
ȼ� �� ������� ɧɚɛɥɸɞɟɧɢɹɯ� ɤɨɥɨɩɥɚɫɬɢɤɚ� ɜɵɩɨɥɧɹɥɚɫɶ� ɜ� ɭɫɥɨɜɢɹɯ�
ɤɚɧɰɟɪɨɦɚɬɨɡɚ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɷɬɢɦ� ɛɨɥɶɧɵɦ�
ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɩɚɥɥɢɚɬɢɜɧɚɹ�ɩɨɥɢɯɢɦɢɨɬɟɪɚɩɢɹ�ɫ�ɩɨɥɨɠɢɬɟɥɶɧɵɦ�
ɤɥɢɧɢɱɟɫɤɢɦ�ɷɮɮɟɤɬɨɦ��ȼɵɠɢɜɚɟɦɨɫɬɶ���ɝɨɞɚ�ɞɨɫɬɢɝɧɭɬɚ�ɜ��������
ɧɚɛɥɸɞɟɧɢɣ����ɥɟɬ�±�ɜ��������ɧɚɛɥɸɞɟɧɢɣ��ȼɵɜɨɞɵ�����Ɋɟɤɨɧɫɬɪɭɤɬɢɜɧɨ�
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ�ɤɨɥɨɩɥɚɫɬɢɤɚ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɣ�Ƚɚɪɬɦɚɧɚ�ɹɜɥɹɟɬɫɹ�
ɫɥɨɠɧɵɦ�ɢ�ɨɩɚɫɧɵɦ�ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɭɫɩɟɲɧɵɦ�
ɩɪɢ�,±,,�ɫɬɚɞɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ�����Ɋɟɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɨɩɟɪɚɰɢɢ�ɩɨɡɜɨɥɹɸɬ�
ɧɟ� ɬɨɥɶɤɨ� ɞɨɛɢɬɶɫɹ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɩɚɰɢɟɧɬɨɜ�� ɧɨ� ɢ� ɭɫɬɪɚɧɢɬɶ�
ɩɪɨɹɜɥɟɧɢɹ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�� ��� Ɋɟɤɨɧɫɬɪɭɤɬɢɜɧɨ�
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ�ɤɨɥɨɩɥɚɫɬɢɤɚ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɦɨɠɟɬ�ɩɪɨɜɨɞɢɬɶɫɹ�
ɢ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɝɟɧɟɪɚɥɢɡɚɰɢɟɣ�ɨɩɭɯɨɥɟɜɨɝɨ�ɩɪɨɰɟɫɫɚ�
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6FLHQWL¿F�$GYLVRU�±�0�0��5\DERY
<DURVODYO�6WDWH�0HGLFDO�$FDGHP\��<DURVODYO��5XVVLD

,QWURGXFWLRQ��$ORQJ�ZLWK� WKH� VWHDG\�JURZWK�RI�FRORQ�FDQFHU� LV� FXUUHQWO\�
JURZLQJ�DQG� WKH� LQFLGHQFH�RI� FRPSOLFDWHG� IRUPV�RI� WKH�GLVHDVH��2QH�RI�
WKH�PRVW� FRPPRQ� FRPSOLFDWLRQV� ±� REVWUXFWLYH� LOHXV� RFFXUV� LQ� ��±����
RI�SDWLHQWV��$V� D� UXOH�� VLQJOH�VWDJH� UHVHFWLRQ�RI� FRORQ�ZLWK� IRUPDWLRQ�RI�
DQDVWRPRVLV� RI� WKHP� FDQ� QRW� EH� SHUIRUPHG�� DQG� WUHDWPHQW� LV� OLPLWHG� WR�
HLWKHU� +DUWPDQQ� RSHUDWLRQ� RU� FRORVWRP\�� 7KLV� TXHVWLRQ� LV� SDUWLFXODUO\�
UHOHYDQW�LQ�WKH�<DURVODYO�UHDOLW\�ZKHUH�HPHUJHQF\�VSHFLDOL]HG�RQFRORJLFDO�
VXSSRUW� LV�DEVHQW��DQG�DOO� VXFK�SDWLHQWV�DUULYH�DW�JHQHUDO�KRVSLWDOV��$IWHU�
WKDW� WKH� TXHVWLRQ� RI� VXUJLFDO� UHKDELOLWDWLRQ� RI� SDWLHQWV� ZLWK� FRORVWRP\�
DULVHV��ZKLFK� LV� SRVVLEOH� RQO\� LQ� ��±���� RI� FDVHV� DQG� LV� FKDUDFWHUL]HG�
E\�D�KLJK�OHYHO�RI�SRVW�RSHUDWLYH�FRPSOLFDWLRQV���±������$LP��7R�VWXG\�
WKH�UHVXOWV�RI�UHFRQVWUXFWLYH�FRORSODVWLFV�LQ�FDQFHU�SDWLHQWV�XQGHUJRLQJ�RI�
REVWUXFWLYH�UHVHFWLRQ�RI�FRORQ��0DWHULDOV�DQG�PHWKRGV��:H�LQYHVWLJDWHG�WKH�
���SDWLHQWV� WDNHQ� FRORQ� FDQFHU� WUHDWPHQW� LQ�<DURVODYO�5HJLRQDO�&OLQLFDO�
2QFRORJLFDO�+RVSLWDO�GXULQJ�WKH�SHULRG�����±������0RVW�RI�SDWLHQWV�ZHUH�
ZRPHQ�±�������������$JH�FRPSRVLWLRQ�ZDV�GRPLQDWHG�E\�SDWLHQWV���±���
\HDUV��%\�KLVWRORJLFDO�IRUP�RYHU�����RI�SDWLHQWV�KDYH�GLIIHUHQW�W\SHV�RI�
DGHQRFDUFLQRPDV�������������SDWLHQWV�KDG�VWDJH�,±,,�FRORQ�FDQFHU�DQG���
SDWLHQWV� �������±� WXPRU� VWDJH� ,,,±,9�� ,Q����FDVHV� WKH�SULPDU\�RSHUDWLRQ�
ZDV� SHUIRUPHG� XUJHQWO\� LQ� JHQHUDO� VXUJLFDO� KRVSLWDOV� RI� WKH� FLW\� DQG�
UHJLRQ�� �� SDWLHQWV� KDG�SODQ�+DUWPDQQ�RSHUDWLRQ� LQ� DQDPQHVLV��'HDGOLQH�
IRU� WKH� UHFRQVWUXFWLYH�FRORSODVWLFV� UDQJHG�IURP��� WR����PRQWKV�DIWHU� WKH�
LQLWLDO� RSHUDWLRQ�� WKH� DYHUDJH�ZDV������PRQWKV��'XULQJ� WKH�SUHRSHUDWLYH�
H[DPLQDWLRQ� ZH� DVVHVVHG� WKH� ULVN� RI� VXUJHU\�� WRSRJUDSKLF� DQDWRPLFDO�
FKDQJHV� LQ� WKH� DEGRPHQ� DQG�SHOYLV�� IXQFWLRQLQJ� DQG�GLVFRQQHFWHG�SDUWV�
RI�WKH�FRORQ�VWDWH��WKH�VWDWH�RI�WKH�DQDO�VSKLQFWHU�ZHUH�VWXGLHG��,Q�DOO�FDVHV�
ZKHQ�UHVWRULQJ�WKH�FRQWLQXLW\�RI�WKH�FRORQ�DQDVWRPRVLV�IRUPHG�PDQXDOO\��
5HVXOWV��5HFRQVWUXFWLYH�VXUJHU\�ZDV�SHUIRUPHG�LQ�������������FDVHV��,Q���
FDVH�WKH�DQDVWRPRVLV�ZDV�QRW�IRUPHG�GXH�WR�SURQRXQFHG�VFDU��LQÀDPPDWRU\�
FKDQJHV� LQ� WKH� DEGRPHQ� DQG� SHOYLV�� 3RVWRSHUDWLYH� FRPSOLFDWLRQV� ZHUH�
REVHUYHG�LQ����������SDWLHQWV��,Q�ERWK�FDVHV��DQDVWRPRWLF�OHDNDJH�RFFXUUHG��
,Q�RQH�RI�WKH�REVHUYDWLRQV�WKDW�UHTXLUHG�IXUWKHU�VXUJHU\�±�WUDQVYHU]RVWRP\�
RSHUDWLRQ�����GD\�SRVWRSHUDWLYH�PRUWDOLW\�ZDV�QRW�QRWHG��$IWHU�ODSDURWRP\�
LQ����������FDVHV�ZHUH�GHWHFWHG�GLVHDVH�SURJUHVVLRQ�±�PHWDVWDVHV� LQ� WKH�
PHVHQWHU\� OHDGLQJ� FRORQ�� 7KH� YROXPH� RI� RSHUDWLRQV� H[SDQGHG� ±� ZDV�
FKRVHQ� WR� UHPRYH� WKH�PHWDVWDWLF� WXPRUV�� ,Q� �� ������� FDVHV� FRORSODVWLFV�
SHUIRUPHG� XQGHU� DEGRPLQDO� FDUFLQRPDWRVLV�� $IWHU� WKH� RSHUDWLRQ� WKHVH�
SDWLHQWV�XQGHUZHQW�SDOOLDWLYH�FKHPRWKHUDS\�ZLWK�D�SRVLWLYH�FOLQLFDO�HIIHFW��
��\HDU� VXUYLYDO� UDWH� DFKLHYHG� LQ� �������RI� FDVHV�� �� \HDUV� ±� �������RI�
WKH�REVHUYDWLRQV��&RQFOXVLRQ�����5HFRQVWUXFWLYH�RSHUDWLRQV�DIWHU�+DUWPDQQ�
RSHUDWLRQV� DUH� D� GLI¿FXOW� DQG� GDQJHURXV� LQWHUYHQWLRQ��PDLQO\� VXFFHVVIXO�
LQ� VWDJH� ,±,,�RI�GLVHDVH�����5HFRQVWUXFWLYH� VXUJHU\� FDQ�QRW�RQO\� DFKLHYH�
WKH� UHKDELOLWDWLRQ� RI� SDWLHQWV�� EXW� DOVR� HOLPLQDWH� WKH� PDQLIHVWDWLRQV� RI�
GLVHDVH�SURJUHVVLRQ�����5HFRQVWUXFWLYH�FRORSODVWLFV�LQ�VRPH�FDVHV�PD\�EH�
SHUIRUPHG�LQ�SDWLHQWV�ZLWK�WXPRU�JHQHUDOL]DWLRQ�SURFHVV�

ɊɗȺ��ɋ$�������ɋȺ�����ɄȺɄ�ɂɇȾɂɄȺɌɈɊɕ�
ɆȿɌȺɋɌȺɌɂɑȿɋɄɈȽɈ�ɉɊɈɐȿɋɋȺ�ɉɊɂ�
ɄɈɅɈɊȿɄɌȺɅɖɇɈɆ�ɊȺɄȿ��ɊȺɄȿ�ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ�ɂ�
ɊȺɄȿ�ɀȿɅɍȾɄȺ�
ɘ�Ⱥ��Ʉɭɰɟɧɤɨ��Ⱦ�ȼ��ɒɚɦɪɚɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɩɪɨɮ��ɋ�ȼ��Ⱦɨɪɨɲɟɧɤɨ
ɇɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�Ⱥ��Ȼɨɝɨɦɨɥɶɰɚ��Ʉɢɟɜ��
ɍɤɪɚɢɧɚ�

ȼɜɟɞɟɧɢɟ�� Ɉɧɤɨɦɚɪɤɟɪɵ� ɩɨɡɜɨɥɹɸɬ� ɜɵɹɜɢɬɶ� ɪɟɰɢɞɢɜ� ɨɩɭɯɨɥɢ� ɢ�
ɦɟɬɚɫɬɚɡɵ� ɩɨɫɥɟ� ɪɚɞɢɤɚɥɶɧɨɝɨ� ɥɟɱɟɧɢɹ� ɛɟɡ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɛɨɥɟɟ�
ɫɥɨɠɧɵɯ� ɢ� ɞɨɪɨɝɨɫɬɨɹɳɢɯ� ɦɟɬɨɞɢɤ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɭɥɭɱɲɢɬɶ�
ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɤɚɱɟɫɬɜɨ�ɥɟɱɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɫɬɚɧɨɜɢɬɶ�ɡɚɜɢɫɢɦɨɫɬɶ�ɭɪɨɜɧɹ�ɨɧɤɨɦɚɪɤɟɪɨɜ�ɨɬ�ɧɚɥɢɱɢɹ�ɦɟɬɚɫɬɚɡɨɜ�
ɜ�ɩɟɱɟɧɶ�ɧɚ�ɩɪɢɦɟɪɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɮɨɪɦ�ɤɨɥɨɪɟɤɬɚɥɶɧɨɝɨ�ɪɚɤɚ�
�ɄɊɊ���ɪɚɤɚ�ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ��ɊɆɀ��ɢ�ɪɚɤɚ�ɠɟɥɭɞɤɚ��Ɋɀ���Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ��� ɤɥɢɧɢɱɟɫɤɢɯ� ɫɥɭɱɚɟɜ�
ɦɟɬɚɫɬɚɡɨɜ�ɩɟɱɟɧɢ����ɫɥɭɱɚɟɜ�ɄɊɊ����±�Ɋɀ�ɢ���±�ɊɆɀ��Ȼɵɥɢ�ɨɩɪɟɞɟɥɟɧɵ�
ɫɥɟɞɭɸɳɢɟ� ɨɧɤɨɦɚɪɤɟɪɵ�� ɪɚɤɨɜɨ�ɷɦɛɪɢɨɧɚɥɶɧɵɣ� ɚɧɬɢɝɟɧ� �ɊɗȺ��
ɚɧɝɥ�� &($�� FDUFLQRHPEU\RQLF� DQWLJHQ��� FDUERK\GUDWH� DQWLJHQ� ����� �&$�
�������FDUERK\GUDWH�DQWLJHQ������ɋȺ�������Ʉɨɧɰɟɧɬɪɚɰɢɢ�ɨɧɤɨɦɚɪɤɟɪɨɜ�
ɨɩɪɟɞɟɥɹɥɢ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨ� ɢ� ɩɨɫɬɨɩɟɪɚɰɢɨɧɧɨ� �ɱɟɪɟɡ� ��� ��� ���
ɦɟɫ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ��� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɫɥɭɱɚɟ� ɫ� Ɋɀ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ�
ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɨɧɤɨɦɚɪɤɟɪɨɜ��ɋȺ������±��������8�PO��1 �±���
8�PO���ɊɗȺ�±����QJ�PO��1 �±��QJ�PO���ɋȺ�����±������8�PO��1 �±���8�
PO���ɍɱɢɬɵɜɚɹ�ɧɢɡɤɭɸ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɊɗȺ�ɩɪɢ�Ɋɀ��ɩɨɜɵɲɟɧɧɵɣ�
ɭɪɨɜɟɧɶ�ɛɵɥ�ɨɬɦɟɱɟɧ�ɥɢɲɶ�ɭ���ɩɚɰɢɟɧɬɚ�ɢɡ����Ⱦɥɹ�ɄɊɊ�ȱȱ±ȱȱȱ�ɫɬɚɞɢɢ�
ɛɵɥɢ�ɯɚɪɚɤɬɟɪɧɵ�ɫɥɟɞɭɸɳɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɨɧɤɨɦɚɪɤɟɪɨɜ��&$�����±�
�����8�PO��ɋȺ������±������8�PO��ɊɗȺ�±�������QJ�PO��ɑɟɪɟɡ�ɩɨɥɝɨɞɚ�
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ɩɨɫɥɟ� ɪɚɞɢɤɚɥɶɧɨɣ� ɨɩɟɪɚɰɢɢ� �ɩɟɪɟɞɧɹɹ� ɪɟɡɟɤɰɢɹ� ɩɪɹɦɨɣ� ɤɢɲɤɢ��
ɥɟɜɨ�� ɢɥɢ� ɩɪɚɜɨɫɬɨɪɨɧɧɹɹ� ɝɟɦɢɤɨɥɷɤɬɨɦɢɹ�� ɩɪɢ� ɊɗȺ� ±� ������� QJ�
PO�� ɋȺ� ����� ±� ������ 8�PO� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɦɟɬɚɫɬɚɡɵ� ɜ� ɩɟɱɟɧɶ��
Ʉɚɤ�ɜɢɞɢɦ�� ɤɨɧɰɟɧɬɪɚɰɢɹ�ɋȺ������ɢ�ɊɗȺ�ɭɜɟɥɢɱɢɥɚɫɶ�ɛɨɥɟɟ�ɱɟɦ�ɜ�
��ɪɚɡɚ��ɉɨ�ɞɚɧɧɵɦ�ɆɊɌ��ɬɚɤɨɣ�ɭɪɨɜɟɧɶ�ɨɧɤɨɦɚɪɤɟɪɨɜ�ɤɨɪɪɟɥɢɪɭɟɬ�ɫ�
ɦɟɬɚɫɬɚɡɚɦɢ�ɪɚɡɦɟɪɚɦɢ�ɨɬ�����ɞɨ�����ɫɦ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�ɨɬ���ɞɨ����ɚ�ɫɚɦɢ�
ɨɧɤɨɦɚɪɤɟɪɵ�ɤɨɥɟɛɚɥɢɫɶ�ɜ�ɫɥɟɞɭɸɳɢɯ�ɩɪɟɞɟɥɚɯ�±�ɊɗȺ�ɨɬ�����ɞɨ�����
QJ�PO��ɋȺ������±�ɨɬ����ɞɨ����8�PO��ɉɪɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɮɨɪɦɚɯ�
ɊɆɀ� �,9� ɫɬɚɞɢɹ� �PWV� KHSDU��� ɛɵɥɨ� ɯɚɪɚɤɬɟɪɧɨ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɟɧɹ�
ɋȺ�����ɞɨ��������8�PO��ɉɪɢ�ɤɨɥɢɱɟɫɬɜɟ�ɦɟɬɚɫɬɚɡɨɜ�ɊɆɀ�ɜ�ɩɟɱɟɧɶ�
ɨɬ���ɞɨ���ɢ�ɩɪɢ�ɪɚɡɦɟɪɚɯ����±��ɫɦ�ɭɪɨɜɟɧɶ�ɋȺ�����ɞɨɫɬɢɝɚɥ�ɨɬ�����
ɞɨ� ���� 8�PO�� ȼɵɜɨɞɵ�� ɂɧɞɢɤɚɬɨɪɚɦɢ� ɧɚɥɢɱɢɹ� ɦɟɬɚɫɬɚɡɨɜ� ɞɥɹ� ɄɊɊ�
ɹɜɥɹɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�ɋȺ������ɛɨɥɶɲɟ����8�PO��ɊɗȺ�ɛɨɥɶɲɟ�����QJ�PO��
ɉɪɢ�ɊɆɀ�ɧɚɥɢɱɢɟ�ɦɟɬɚɫɬɚɡɨɜ�ɩɨɞɬɜɟɪɠɞɚɟɬ�ɭɪɨɜɟɧɶ�ɋȺ�����ɜɵɲɟ�
����8�PO�� Ⱦɥɹ� ɦɟɬɚɫɬɚɡɨɜ� Ɋɀ� ɛɵɥɨ� ɯɚɪɚɤɬɟɪɧɨ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ�
ɋȺ������ɜɵɲɟ����8�PO��Ȼɵɥɨ�ɩɨɤɚɡɚɧɨ�ɬɚɤɠɟ�ɨɬɥɢɱɢɟ�ɜ�ɭɪɨɜɧɟ�ɊɗȺ�
ɢ�ɋȺ������ɩɪɢ�ɄɊɊ�ɞɨ�ɢ�ɩɨɫɥɟ�ɦɟɬɚɫɬɚɬɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɚ�ɫ�ɛɨɥɶɲɢɦ�
ɭɜɟɥɢɱɟɧɢɟɦ�ɢɯ�ɭɪɨɜɧɹ�ɩɪɢ�ɦɟɬɚɫɬɚɡɢɪɨɜɚɧɢɢ�±�ɋȺ������±������8�
PO��ɊɗȺ�±�������QJ�PO�ɢ�ɊɗȺ�±��������QJ�PO��ɋȺ������±�������8�PO�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�

&($��&$�������&$�����$6�,1',&$7256�2)�0(7$67$7,&�
352&(66�,1�&2/25(&7$/�&$1&(5��%5($67�&$1&(5�$1'�
*$675,&�&$1&(5
<X�$��.XWVHQNR��'�9��6KDPUDL
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��3URI��6�9��'RURVKHQNR
%RJRPROHWV�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.LHY��8NUDLQH

,QWURGXFWLRQ��2QFRPDUNHUV�DOORZ�WR�UHYHDO�WXPRU�UHFXUUHQFH�DQG�PHWDVWDVLV�
DIWHU� UDGLFDO� WUHDWPHQW� ZLWKRXW� XVLQJ�PRUH� VRSKLVWLFDWHG� DQG� H[SHQVLYH�
WHFKQLTXHV� WKDW� FDQ� LPSURYH� WKH� WLPHOLQHVV� RI� GLDJQRVLV� DQG� WUHDWPHQW�
TXDOLW\�� $LP�� 7R� HVWLPDWH� WKH� OHYHO� RI� GHSHQGHQFH� RQ� WKH� SUHVHQFH� RI�
RQFRPDUNHUV� RI� OLYHU�PHWDVWDVHV� E\� WKH� H[DPSOH� RI� WKH� FRPPRQ� IRUPV�
RI�FRORUHFWDO�FDQFHU��&5&���EUHDVW�FDQFHU��%&��DQG�JDVWULF�FDQFHU��*&���
0DWHULDOV� DQG� PHWKRGV�� :H� KDYH� DQDO\]HG� ��� FOLQLFDO� FDVHV� RI� OLYHU�
PHWDVWDVHV����FDVHV�RI�&5&����±�*&����±�%&��7KH�QH[W�RQFRPDUNHUV�ZHUH�
LGHQWL¿HG� FDUFLQRHPEU\RQLF� DQWLJHQ� �&($��� FDUERK\GUDWH� DQWLJHQ� �����
�&$� ������� FDUERK\GUDWH� DQWLJHQ� ���� �ɋȺ������� 7KH� FRQFHQWUDWLRQ� RI�
WXPRU�PDUNHUV�ZHUH�GHWHUPLQHG�SUHRSHUDWLYHO\�DQG�SRVWRSHUDWLYHO\� �U�Z�
���������PRQWKV�DIWHU�VXUJHU\���5HVXOWV��,Q�WKH�FDVH�RI�*&�ZH�KDYH�UHFHLYHG�
IROORZLQJ�UHVXOWV�RI�RQFRPDUNHUV��ɋȺ������±��������8�PO��1 �±���8�PO���
&($�±����QJ�PO��1 �±��QJ�PO���ɋȺ�����±������8�PO��1 �±���8�PO���
9LHZ�RI�WKH�ORZ�VHQVLWLYLW\�RI�&($�LQ�*&��HOHYDWHG�OHYHOV�ZHUH�REVHUYHG�
RQO\�LQ���SDWLHQW�RI�WKUHH��)RU�FRORUHFWDO�FDQFHU�VWDJH�,,±,,,�WKH�PRVW�W\SLFDO�
FRQFHQWUDWLRQV� RI� RQFRPDUNHUV�ZHUH��&$�����±� �����8�PO��ɋȺ������ ±�
�����8�PO��&($�±�������QJ�PO��6L[�PRQWKV�DIWHU�UDGLFDO�VXUJHU\��DQWHULRU�
UHVHFWLRQ�RI�WKH�UHFWXP��OHIW�RU�ULJKW�KHPLFROHFWRP\��DW�&($�±��������QJ�
PO��&$������±�������8�PO�ZHUH� IRXQG� LQ� OLYHU�PHWDVWDVHV��$V�\RX�FDQ�
VHH��WKH�FRQFHQWUDWLRQ�RI�&$������DQG�&($�LQFUHDVHG�PRUH�WKDQ���WLPHV��
$FFRUGLQJ�WR�WKH�05,��D�OHYHO�RI�WXPRU�PDUNHUV�FRUUHODWHV�ZLWK�PHWDVWDVLV�
LQ�VL]H�IURP�����WR�����FP�LQ�DQ�DPRXQW�RI�IURP���WR����DQG�WXPRU�PDUNHUV�
WKHPVHOYHV� YDULHG�ZLWKLQ� WKH� IROORZLQJ� ±�&($� IURP����� WR� ���� QJ�PO��
&$������±�IURP����WR����8�PO��:LWK�FRPPRQ�IRUPV�RI�EUHDVW�FDQFHU��,9�
VWDJH��PWV�KHSDU���KDV�EHHQ�FKDUDFWHUL]HG�E\�LQFUHDVHG�OHYHO�RI�&$�����WR�
�������8�PO��:KHQ�WKH�QXPEHU�RI�EUHDVW�FDQFHU�PHWDVWDVHV�WR�WKH�OLYHU�
IURP���WR���DQG�VL]HV�RI����±��FP�&$�����OHYHOV�UHDFKHG�����WR�����8�PO��
&RQFOXVLRQ��,QGLFDWRUV�RI�WKH�SUHVHQFH�RI�PHWDVWDVHV�IRU�FRORUHFWDO�FDQFHU�
LV�LQFUHDVLQJ�&$������RI�PRUH�WKDQ����8�PO��&($�PRUH�WKDQ�����QJ�PO��
,Q�EUHDVW�FDQFHU�PHWDVWDVHV�DUH�FRQ¿UPHG�E\�&$�����OHYHO�DERYH�����8�
PO��)RU�*&�PHWDVWDVHV�ZDV�FKDUDFWHUL]HG�E\�LQFUHDVHG�OHYHOV�RI�&$������
KLJKHU�WKDQ����8�PO��$OVR��LW�ZDV�VKRZQ�LQ�FRQWUDVW�WR�WKH�OHYHO�RI�&($�
DQG�&$������LQ�FRORUHFWDO�FDQFHU�EHIRUH�DQG�DIWHU�WKH�PHWDVWDWLF�SURFHVVHV�
ZLWK�D�ODUJH�LQFUHDVH�LQ�WKHLU�OHYHO�RI�PHWDVWDVLV�±�&$������±������8�PO��
&($�±�������QJ�PO�DQG�&($�±��������QJ�PO��6$������±�������8�PO��
UHVSHFWLYHO\�

ɎɈɋɎɈɅɂɉɂȾɇɕɃ�ɋɈɋɌȺȼ�ɋɉȿɊɆɈɉɅȺɁɆɕ�ɉɈɋɅȿ�
Ʌȿɑȿɇɂə�ɏɊɈɇɂɑȿɋɄɈȽɈ�ɉɊɈɋɌȺɌɂɌȺ
ɏ�Ⱥ��Ⱥɛɢɞɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɍ�Ʉ��ɂɛɪɚɝɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɢɟ� ɩɪɨɫɬɚɬɢɬɵ� �ɏɉ�� ±� ɡɚɛɨɥɟɜɚɧɢɟ�� ɤɨɬɨɪɨɟ�
ɧɚɛɥɸɞɚɸɬɫɹ� ɭ� ���� ɜɡɪɨɫɥɵɯ� ɦɭɠɱɢɧ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ��

ɍ�����ɛɨɥɶɧɵɯ�ɫ�ɏɉ�ɨɬɦɟɱɚɸɬ�ɫɧɢɠɟɧɢɟ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ�ɮɭɧɤɰɢɢ�
�ɊɎ�� ɢ� ɭ� ���� ɛɨɥɶɧɵɯ� ɨɬɫɭɬɫɬɜɭɟɬ� ɊɎ�� Ɉɰɟɧɤɚ� ɊɎ� ɩɪɨɜɨɞɢɬɫɹ� ɩɨ�
ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ�ɢ�ɤɚɱɟɫɬɜɟɧɧɵɦ�ɩɚɪɚɦɟɬɪɚɦ�ɫɩɟɪɦɚɥɶɧɨɣ�ɠɢɞɤɨɫɬɢ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɢɡɭɱɟɧɢɟ�
ɮɨɫɮɨɥɢɩɢɞɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫɩɟɪɦɨɩɥɚɡɦɵ� ɛɨɥɶɧɵɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ�
ɚɛɚɤɬɟɪɢɚɥɶɧɵɦ� ɩɪɨɫɬɚɬɢɬɨɦ� �ɏȺɉ��� ɩɪɨɯɨɞɢɜɲɢɯ� ɥɟɱɟɧɢɟ�
ɬɪɚɞɢɰɢɨɧɧɵɦ�ɫɩɨɫɨɛɨɦ��ɢ�ɛɨɥɶɧɵɯ��ɤɨɬɨɪɵɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɛɵɥɢ�
ɧɚɡɧɚɱɟɧɵ� ɷɫɫɟɧɰɢɚɥɶɧɵɟ� ɮɨɫɮɨɥɢɩɢɞɵ� ɩɨ� �� ɤɚɩɫɭɥɵ� �� ɪɚɡɚ� ɜ�
ɞɟɧɶ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ��� ɞɧɟɣ� �ɩɪɟɞɥɚɝɚɟɦɵɣ� ɫɩɨɫɨɛ���Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɂɡɭɱɟɧ� ɮɨɫɮɨɥɢɩɢɞɧɵɣ� ɫɨɫɬɚɜ� ɫɩɟɪɦɨɩɥɚɡɦɵ� ɡɞɨɪɨɜɵɯ�
ɞɨɛɪɨɜɨɥɶɰɟɜ� ɮɟɪɬɢɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ� �ɤɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ�� Q �����
ɛɨɥɶɧɵɯ� ɫ� ɏȺɉ�� ɩɪɨɥɟɱɟɧɧɵɯ� ɬɪɚɞɢɰɢɨɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ���ɹ�
ɝɪɭɩɩɚ�� Q ����� ɢ� ��ɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɨɜ�� ɩɪɨɥɟɱɟɧɧɵɯ�
ɩɪɟɞɥɚɝɚɟɦɵɦ�ɫɩɨɫɨɛɨɦ��ɉɪɨɜɟɞɟɧɨ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɫɩɟɪɦɨɩɥɚɡɦɵ�� ɢɡɭɱɟɧ� ɟɟ� ɫɩɟɤɬɪ� ɮɨɫɮɨɥɢɩɢɞɨɜ�� ɗɤɫɬɪɚɤɰɢɸ�
ɥɢɩɢɞɨɜ�ɩɪɨɜɨɞɢɥɢ�ɩɨ�ɦɟɬɨɞɭ�Ɏɨɥɱɚ��ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ�ɮɨɫɮɨɥɢɩɢɞɵ�
ɨɩɪɟɞɟɥɹɥɢ�ɬɨɧɤɨɫɥɨɣɧɨɣ�ɯɪɨɦɚɬɨɝɪɚɮɢɟɣ��Ɋɟɡɭɥɶɬɚɬɵ��ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ�ɜ�ɫɩɟɪɦɨɩɥɚɡɦɟ�ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɨɫɧɨɜɧɭɸ�ɦɚɫɫɭ�ɫɥɨɠɧɵɯ�ɥɢɩɢɞɨɜ�
ɫɨɫɬɚɜɥɹɸɬ�ɫɮɢɧɝɢɦɢɟɥɢɧ��ɋɎɆ���ɮɨɫɮɚɬɢɞɢɥɷɬɚɧɨɥɚɦɢɧ��ɎɗȺ��ɢ�
ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧ��Ɏɏ���ɋɨɞɟɪɠɚɧɢɟ�ɥɢɡɨɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧɚ��ɅɎɏ��
ɜ� ɫɩɟɪɦɨɩɥɚɡɦɟ� ɭ� ɡɞɨɪɨɜɵɯ� ɦɭɠɱɢɧ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɬɨɝɞɚ� ɤɚɤ� ɩɪɢ�
ɏȺɉ�ɟɝɨ�ɤɨɥɢɱɟɫɬɜɨ�ɜɨɡɪɨɫɥɨ�ɧɚ������Ʌɟɱɟɧɢɟ�ɏȺɉ�ɬɪɚɞɢɰɢɨɧɧɵɦ�
ɫɩɨɫɨɛɨɦ� ɧɟ� ɨɬɪɚɡɢɥɨɫɶ� ɧɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ� ɎɅ� ɫɩɟɤɬɪɚ�
ɫɩɟɪɦɨɩɥɚɡɦɵ��Ɉɛɧɚɪɭɠɟɧɨ�ɫɧɢɠɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�Ɏɏ�ɧɚ������ɎɗȺ�
ɢ�ɮɨɫɮɚɬɢɞɢɥɫɟɪɢɧɚ�±�ɧɚ���±�����ɮɨɫɮɚɬɢɞɢɥɢɧɨɡɢɬɨɥɚ�±�ɧɚ�����
ɢ�ɭɜɟɥɢɱɟɧɢɟ�ɋɎɆ�ɧɚ�����ɨɬɧɨɫɢɬɟɥɶɧɨ�ɞɚɧɧɵɯ�ɝɪɭɩɩɵ�ɡɞɨɪɨɜɵɯ�
ɥɢɰ��ɍɤɚɡɚɧɧɵɟ�ɫɞɜɢɝɢ�ɨɬɦɟɱɚɥɢ�ɧɚ�ɮɨɧɟ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɤɚɪɞɢɨɥɢɩɢɧɚ� ɢ� ɮɨɫɮɚɬɢɞɧɨɣ� ɤɢɫɥɨɬɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɪɨɥɢ� ɮɨɫɮɨɥɢɩɢɞɨɜ� ɜ� ɝɨɦɟɨɫɬɚɡɟ� ɮɢɡɢɤɨ�
ɯɢɦɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɫɩɟɪɦɨɩɥɚɡɦɵ�� ɱɬɨ�� ɧɟɫɨɦɧɟɧɧɨ�� ɨɬɪɚɠɚɟɬɫɹ�
ɧɚ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ� ɮɭɧɤɰɢɢ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ�
ɩɪɢɦɟɧɟɧɢɹ� ɷɫɫɟɧɰɢɚɥɶɧɵɯ� ɮɨɫɮɨɥɢɩɢɞɨɜ� ɜ� ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ�
ɏȺɉ��ȼɨ���ɣ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ�ɎɅ�ɫɩɟɤɬɪ�ɫɩɟɪɦɨɩɥɚɡɦɵ�ɢɡɦɟɧɢɥɫɹ�ɜ�
ɫɬɨɪɨɧɭ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ��ɋɨɞɟɪɠɚɧɢɟ�ɅɎɏ�ɫɧɢɡɢɥɫɹ�ɧɚ�
����ɢ�ɤɨɥɢɱɟɫɬɜɨ�Ɏɏ�ɭɜɟɥɢɱɢɥɫɹ�ɧɚ������ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɩɨɡɢɬɢɜɧɨɦ� ɜɥɢɹɧɢɢ� ɷɫɫɟɧɰɢɚɥɶɧɵɯ� ɎɅ� ɧɚ�
ɎɅ� ɫɨɫɬɚɜ� ɫɩɟɪɦɨɩɥɚɡɦɵ� ɦɭɠɱɢɧ� ɫ� ɏȺɉ�� ȼɵɜɨɞɵ�� ȼɤɥɸɱɟɧɢɟ� ɜ�
ɩɪɨɬɨɤɨɥ� ɥɟɱɟɧɢɹ� ɏȺɉ� ɷɫɫɟɧɰɢɚɥɶɧɵɯ� ɎɅ� ɩɨɡɢɬɢɜɧɨ� ɨɬɪɚɡɢɥɢɫɶ�
ɧɚ� ɫɨɫɬɚɜɟ� ɫɩɟɪɦɨɩɥɚɡɦɵ�� ɫɧɢɠɟɧɢɢ� ɤɨɥɢɱɟɫɬɜɚ� ɨɤɢɫɥɟɧɧɵɯ� ɮɨɪɦ�
ɎɅ� ±� ɅɎɏ�� ɢ� ɭɜɟɥɢɱɟɧɢɢ� ɫɨɞɟɪɠɚɧɢɹ� Ɏɏ� ɮɪɚɤɰɢɢ�� ɨɛɥɚɞɚɸɳɟɣ�
ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ�ɫɜɨɣɫɬɜɚɦɢ�

7+(�3+263+2/,3,'6�&217(176�2)�63(50$3/$60(�
$)7(5�&+521,&�35267$7,7,6(6�75($70(17
.�$��$ELGRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��8�.��,EUDJLPRY
7DVKNHQW�0HGLFDO�3HGLDWULF�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ��7KH�&KURQLF�3URVWDWLWLVHV��&3��±�D�GLVHDVH�ZKLFK�DUH�REVHUYHG�
DW�����RI�DGXOW�PHQ�RI�UHSURGXFWLYH�DJH��$W�����RI�SDWLHQWV�ZLWK�&3�DUH�
QRWHG�GHFUHDVH�LQ�WKH�UHSURGXFWLYH�IXQFWLRQ��5)��DQG�����RI�SDWLHQWV�KDYH�
QR�5XVVLDQ�)HGHUDWLRQ��7KH�DVVHVVPHQW�RI�WKH�5XVVLDQ�)HGHUDWLRQ�LV�FDUULHG�
RXW�RQ�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�SDUDPHWHUV�RI�VSHUPDO�OLTXLG��$LP��7KH�
&KURQLF�3URVWDWLWLVHV��&3��±�D�GLVHDVH�ZKLFK�DUH�REVHUYHG�DW�����RI�DGXOW�
PHQ�RI�UHSURGXFWLYH�DJH��$W�����RI�SDWLHQWV�ZLWK�&3�DUH�QRWHG�GHFUHDVH�
LQ� WKH� UHSURGXFWLYH� IXQFWLRQ� �5)��DQG�����RI�SDWLHQWV�KDYH�QR�5XVVLDQ�
)HGHUDWLRQ��7KH� DVVHVVPHQW� RI� WKH�5XVVLDQ� )HGHUDWLRQ� LV� FDUULHG� RXW� RQ�
TXDQWLWDWLYH� DQG�TXDOLWDWLYH�SDUDPHWHUV� RI� VSHUPDO� OLTXLG��0DWHULDOV� DQG�
PHWKRGV��7KH�SKRVSKROLSLG�FRQWHQW�RI�ɫɩɟɪɦɨɩɥɚɡɦɵ�KHDOWK\�YROXQWHHUV�
RI�IHUWLOQ\�DJH��FRQWURO�JURXS��Q �����SDWLHQWV�ZLWK�+$3�LV�VWXGLHG��DIWHU�
WUHDWPHQW�LQ�WKH�WUDGLWLRQDO�ZD\��WKH��VW�JURXS��Q �����DQG�WKH��QG�JURXS�
PDGH����SDWLHQWV�DIWHU�WUHDWPHQW�LQ�WKH�RIIHUHG�ZD\��0LFURVFRSLF�UHVHDUFK�
VSHUPDSODVPH�LV�FRQGXFWHG��LWV�UDQJH�SKRVSKROLSLG�LV�VWXGLHG��([WUDFWLRQ�
RI� OLSLGV� FDUULHG� RXW� RQ� D� PHWKRG� RI� )ROFK�� LQGLYLGXDO� SKRVSKROLSLG�
GHWHUPLQHG�E\�D�WKLQ�OD\HU�FKURPDWRJUDSK\��5HVXOWV��,W�LV�HVWDEOLVKHG�WKDW�
LQ�VSHUPDSODVPH�KHDOWK\�IDFHV�EXON�RI�GLI¿FXOW�OLSLGV�PDNH�VSKLQJRPLHOLQ�
�630��� SKRVSKDWLGLOHWDQRODPLQ� �3K($�� DQG� SKRVSKDWLGLOKROLQ� �3K+���
7KH� FRQWHQWV� OL]RSKRVSKDWLGLOKROLQ� �/3K+�� LQ� VSHUPDSODVPH� DW� KHDOWK\�
PHQ� VOLJKWO\� ZKHUHDV� DW� +$3� LWV� TXDQWLW\� LQFUHDVHG� IRU� ����� +$3�
WUHDWPHQW�E\� WUDGLWLRQDO�ZD\�ZDVQ¶W� UHÀHFWHG�RQ� UHVWRUDWLRQ�RI�3K/�RI�D�
UDQJH� VSHUPDSODVPH��'HFUHDVH� LQ� TXDQWLW\� RI� 3K+� IRU� ����� 3K($� DQG�
SKRVSKDWLGLOVHULQ� ±� IRU� ��±����� SKRVSKDWLGLOLQR]LWRO� ±� IRU� ���� DQG�
LQFUHDVH�LQ�630�DW�����RI�KHDOWK\�IDFHV�UDWKHU�JLYHQ�JURXS�LV�UHYHDOHG��
7KH� VSHFL¿HG� VKLIWV� ZHUH� QRWHG� DJDLQVW� VWDWLRQDU\� TXDQWLW\� FDUGLROLSLQ�
DQG� SKRVSKDWLG� DFLG��7KH� UHFHLYHG� UHVXOWV� WHVWLI\� WR� D� UROH� SKRVSKROLSLG�
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LQ�D�KRPHRVWDVLV�RI�SK\VLFDO�DQG�FKHPLFDO�SURSHUWLHV�VSHUPDSODVPH�WKDW�
LV�XQGRXEWHGO\� UHÀHFWHG� LQ� UHSURGXFWLYH� IXQFWLRQ� WHVWL¿HV� WR� H[SHGLHQF\�
RI�DSSOLFDWLRQ�HVVHQWVLDOQ\�SKRVSKROLSLG�LQ�FRPSOH[�WUHDWPHQW�RI�+$3��,Q�
WKH�VHFRQG�JURXS�RI�VLFN�3K/� WKH� UDQJH�VSHUPDSODVPH�FKDQJHG� WRZDUGV�
UHVWRUDWLRQ� RI� LQGLFDWRUV�� 7KH�PDLQWHQDQFH� RI� /3K+� GHFUHDVHG� E\� ����
DQG� TXDQWLW\� RI� 3K+� LQFUHDVHG� E\� ����� 7KH� UHFHLYHG� UHVXOWV� WHVWLI\� WR�
SRVLWLYH� LQÀXHQFH� RI� HVVHQWVLDOQ\� 3K/� RQ� 3K/� VWUXFWXUH� VSHUPDSODVPH�
PHQ�ZLWK�+$3��&RQFOXVLRQ��,QFOXVLRQ�LQ�WKH�SURWRFRO�RI�WUHDWPHQW�RI�+$3�
RI�HVVHQWVLDOQ\�3K/�ZHUH�SRVLWLYHO\� UHÀHFWHG� LQ�VSHUPDSODVPH�FRQWHQWV��
GHFUHDVH�LQ�TXDQWLW\�RI�WKH�R[LGL]HG�3K/�IRUPV�±�/3K+��DQG�LQFUHDVH�LQ�
WKH�PDLQWHQDQFH�RI�3K+�RI�WKH�IUDFWLRQ��SRVVHVVLQJ�DQWLR[LGDQW�SURSHUWLHV�

ɄɅɂɇɂɑȿɋɄɈȿ�ɁɇȺɑȿɇɂȿ�ɉɈɄȺɁȺɌȿɅȿɃ�ɆȿɋɌɇɈȽɈ�
ɂɆɆɍɇɂɌȿɌȺ�ɉɊɂ�ȼɈɋɉȺɅɂɌȿɅɖɇɕɏ�ɁȺȻɈɅȿȼȺɇɂəɏ
Ȼ�Ɇ��ɇɚɡɪɚɧɨɜ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɂ�Ɏ��ɏɚɪɚɟɜɚ
Ʉɚɛɚɪɞɢɧɨ�Ȼɚɥɤɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɏ�Ɇ��
Ȼɟɪɛɟɤɨɜɚ��ɇɚɥɶɱɢɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɨɢɫɤɚ� ɧɨɜɵɯ� ɩɨɞɯɨɞɨɜ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢ�
ɬɟɪɚɩɢɢ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɧɟ� ɩɨɬɟɪɹɥɚ� ɫɜɨɸ�
ɡɧɚɱɢɦɨɫɬɶ� ɜ� ɫɨɜɪɟɦɟɧɧɨɣ� ɯɢɪɭɪɝɢɢ�� Ɍɟɱɟɧɢɟ� ɢ� ɢɫɯɨɞ� ɝɧɨɣɧɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɦɹɝɤɢɯ�ɬɤɚɧɟɣ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�
ɡɚɜɢɫɢɬ� ɨɬ� ɫɨɫɬɨɹɧɢɹ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɤɬɢɜɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɢ� ɪɟɝɭɥɹɰɢɹ� ɩɪɨɮɢɥɹ� ɢɦɦɭɧɨɰɢɬɨɤɢɧɨɜ� ɜ� ɤɪɨɜɢ� ɢ�
ɪɚɧɟ� ɹɜɥɹɟɬɫɹ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ�� ɤɚɤ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ��
ɬɚɤ� ɢ� ɩɪɢ� ɦɨɧɢɬɨɪɢɧɝɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɬɟɪɚɩɢɢ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢɦɦɭɧɨɰɢɬɨɤɢɧɨɜ� ɢɧɬɟɪɥɟɣɤɢɧ���
�ɂɅ���� ɢ� ɪɟɰɟɩɬɨɪɧɨɝɨ� ɚɧɬɚɝɨɧɢɫɬɚ� ɂɅ��� �UDɂɅ���� ɜ� ɤɪɨɜɢ� ɢ�
ɪɚɧɟɜɨɦ�ɨɬɞɟɥɹɟɦɨɦ�ɩɚɰɢɟɧɬɨɜ� ɫ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɛɨɥɶɧɵɯ� ɫ� ɝɧɨɣɧɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ�� ɢɡ�
ɧɢɯ� ��� ɫɬɪɚɞɚɥɢ� ɮɥɟɝɦɨɧɚɦɢ� ɪɚɡɥɢɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ�� �� ɩɚɰɢɟɧɬɨɜ�
ɢɦɟɥɢ�ɨɫɬɟɨɦɢɟɥɢɬ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�±����ɝɨɞ��ɦɭɠɱɢɧ�����
ɠɟɧɳɢɧ� ����� ɍ� ������ ɛɨɥɶɧɵɯ� ɢɦɟɥɚɫɶ� ɫɨɩɭɬɫɬɜɭɸɳɚɹ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɚɹ� ɩɚɬɨɥɨɝɢɹ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɪɨɜɧɹ� ɢɧɬɨɤɫɢɤɚɰɢɢ� ɢ�
ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɧɚɛɥɸɞɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɢɧɬɟɝɪɚɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɥɟɣɤɨɰɢɬɚɪɧɨɝɨ� ɢ� ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɧɞɟɤɫɚ� ɢɧɬɨɤɫɢɤɚɰɢɢ��
Ʉɨɧɰɟɧɬɪɚɰɢɸ�ɢɦɦɭɧɨɰɢɬɨɤɢɧɨɜ��ɂɅ����UDɂɅ����ɜ�ɤɪɨɜɢ�ɢ�ɪɚɧɟɜɨɦ�
ɨɬɞɟɥɹɟɦɨɦ�ɨɩɪɟɞɟɥɹɥɢ�ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ�ɦɟɬɨɞɨɦ�ɧɚ���ɟ����ɢ����ɟ��
��ɟ�ɢ����ɟ�ɫɭɬɤɢ�ɫ�ɦɨɦɟɧɬɚ�ɩɨɫɬɭɩɥɟɧɢɹ�ɜ�ɫɬɚɰɢɨɧɚɪ�ɫ�ɩɨɦɨɳɶɸ�ɬɟɫɬ�
ɫɢɫɬɟɦ�©ɉɪɨɬɟɢɧɨɜɵɣ�ɤɨɧɬɭɪª��Ɋɨɫɫɢɹ���ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ�ɨɛɪɚɛɨɬɤɭ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɨɞɢɥɢ� ɨɛɳɟɩɪɢɧɹɬɵɦɢ� ɦɟɬɨɞɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɞɚɧɧɵɯ��ɩɨɥɭɱɟɧɧɵɯ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɤɪɨɜɢ��
ɩɨɤɚɡɚɥ�ɧɚɥɢɱɢɟ�ɩɪɹɦɨɣ� ɫɜɹɡɢ�ɦɟɠɞɭ� ɬɹɠɟɫɬɶɸ� ɝɧɨɣɧɨɝɨ�ɩɪɨɰɟɫɫɚ�
ɢ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɢɦɦɭɧɨɰɢɬɨɤɢɧɚ�ɂɅ����Ɉɞɧɚɤɨ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɂɅ��� ɜ� ɪɚɧɟɜɨɦ� ɨɬɞɟɥɹɟɦɨɦ� ɜɵɹɜɥɟɧɵ� ɞɨɫɬɨɜɟɪɧɨ�
ɛɨɥɟɟ�ɧɢɡɤɢɟ�ɡɧɚɱɟɧɢɹ�ɩɪɢ�ɬɹɠɟɥɵɯ�ɮɨɪɦɚɯ�ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�
ɩɪɨɰɟɫɫɚ� �S�������� ɍɪɨɜɟɧɶ� UDɂɅ��� �ɫɵɜɨɪɨɬɨɱɧɵɣ� ɢ� ɥɨɤɚɥɶɧɵɣ��
ɭ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɟɨɦɢɟɥɢɬɨɦ� ɢ� ɪɚɡɥɢɬɵɦɢ� ɮɥɟɝɦɨɧɚɦɢ� ɩɪɟɜɵɲɚɥ�
ɧɨɪɦɚɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� ɜ� �±�� ɪɚɡ�� ɱɬɨ�� ɩɨ�ɜɢɞɢɦɨɦɭ�� ɛɵɥɨ� ɩɪɢɱɢɧɨɣ�
ɧɢɡɤɨɝɨ�ɭɪɨɜɧɹ�ɂɅ���ɜ�ɪɚɧɟ��ȼɵɜɨɞɵ��ȼɵɹɜɥɟɧɧɵɣ�ɞɢɫɛɚɥɚɧɫ�ɦɟɠɞɭ�
ɦɟɞɢɚɬɨɪɚɦɢ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɢ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɝɪɭɩɩɵ�
ɫɥɭɠɢɬ� ɪɚɧɧɢɦ� ɫɢɝɧɚɥɨɦ� ɧɟɛɥɚɝɨɩɨɥɭɱɧɨɝɨ� ɬɟɱɟɧɢɹ� ɝɧɨɣɧɨɝɨ�
ɩɪɨɰɟɫɫɚ��ɞɨɫɬɨɜɟɪɧɨ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧ�ɜ�ɪɚɧɟɜɨɦ�ɨɬɞɟɥɹɟɦɨɦ��S��������
ɢ�ɹɜɥɹɟɬɫɹ�ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɢɦɦɭɧɧɨɣ�ɤɨɪɪɟɤɰɢɢ�
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,QWURGXFWLRQ�� 8UJHQF\� RI� ¿QGLQJ� QHZ� DSSURDFKHV� WR� GLDJQRVLV� DQG�
WKHUDS\�RI� LQÀDPPDWRU\�GLVHDVHV� KDV� QRW� ORVW� LWV� LPSRUWDQFH� LQ�PRGHUQ�
VXUJHU\��'XULQJ� VWDUWLQJ� DQG� VXSSXUDWLYH� GLVHDVHV� RI� VRIW� WLVVXHV� ODUJHO\�
GHSHQGV� RQ� WKH� LPPXQRORJLFDO� UHDFWLYLW\� RI� WKH� RUJDQLVP�� 5HVHDUFK�
DQG� UHJXODWLRQ� LPPXQRF\WRNLQHV� SUR¿OH� LQ� WKH� EORRG� DQG� WKH�ZRXQG� LV�
SURPLVLQJ�� ERWK� LQ� GLDJQRVLV� DQG� LQ� PRQLWRULQJ� WKH� HIIHFWLYHQHVV� RI�
WUHDWPHQW�RI�VXUJLFDO�GLVHDVHV��$LP��$LP�RI� WKLV�VWXG\�ZDV� WR�GHWHUPLQH�
WKH� FRQFHQWUDWLRQ� LPPXQRF\WRNLQHV� LQWHUOHXNLQ��� �,/���� DQG� UHFHSWRU�
DQWDJRQLVW� ,/��� �UD,/���� LQ� WKH� EORRG� DQG� ZRXQG� GLVFKDUJH� RI� SDWLHQWV�

ZLWK� LQÀDPPDWRU\� GLVHDVHV��0DWHULDOV� DQG�PHWKRGV��:HUH� H[DPLQHG� ���
SDWLHQWV� ZLWK� SXUXOHQW�LQÀDPPDWRU\� GLVHDVHV� RI� YDU\LQJ� VHYHULW\�� ��� RI�
WKHP�VXIIHUHG�SKOHJPRQV�GLIIHUHQW�ORFDOL]DWLRQ��IRRW��OHJ��FHOOXOLWLV�RI�WKH�
VXEPDQGLEXODU��DQG�SHULSKDU\QJHDO�3WHU\JRSDODWLQH� MDZ�DUHD�����SDWLHQWV�
ZLWK�RVWHRP\HOLWLV��7KH�DYHUDJH�DJH�RI�SDWLHQWV�LQ�µ����PHQ�����ZRPHQ������
,Q�������RI�SDWLHQWV�KDG�FRQFRPLWDQW�FDUGLRYDVFXODU�GLVHDVH��7R�GHWHUPLQH�
WKH�OHYHO�RI�LQWR[LFDWLRQ�DQG�G\QDPLF�REVHUYDWLRQ�RI�LQWHJUDWHG�LQGLFDWRUV�
XVHG� OHXNRF\WH� LQGH[� DQG� KHPDWRORJLFDO� WR[LFLW\�� ,PPXQRF\WRNLQHV�
FRQFHQWUDWLRQ��,/����UD,/����LQ�WKH�EORRG�DQG�ZRXQG�GLVFKDUJH�GHWHUPLQHG�
E\�(/,6$�DW������������DQG����GD\V�IURP�WKH�GDWH�RI�DGPLVVLRQ�WHVW�V\VWHPV�
XVLQJ�©3URWHLQ� FRQWRXUª� �5XVVLD��� 6WDWLVWLFDO� DQDO\VLV�ZDV�SHUIRUPHG�E\�
FRQYHQWLRQDO�PHWKRGV��5HVXOWV��&RPSDUDWLYH�DQDO\VLV�RI�WKH�GDWD�REWDLQHG�
LQ� WKH� VWXG\� RI� EORRG�� VKRZHG� D� GLUHFW� FRUUHODWLRQ� EHWZHHQ� WKH� VHYHULW\�
RI�SXUXOHQW�SURFHVV�DQG�FRQFHQWUDWLRQ�LPPXQRF\WRNLQH�,/����+RZHYHU��LQ�
WKH�VWXG\�RI� WKH�FRQFHQWUDWLRQ�RI� ,/��� LQ� WKH�ZRXQG�GLVFKDUJH�� UHYHDOHG�
VLJQL¿FDQWO\� ORZHU� YDOXHV� LQ� VHYHUH� IRUPV� RI� FKURQLF� LQÀDPPDWLRQ�
�S��������5D,/�/HYHO��� �VHUXP�DQG� ORFDO�� LQ�SDWLHQWV�ZLWK�RVWHRP\HOLWLV�
DQG�VSLOOHG�SKOHJPRQV�H[FHHGHG�QRUPDO�YDOXHV��±��WLPHV�WKDW��DSSDUHQWO\��
ZDV� WKH� UHDVRQ� IRU� WKH� ORZ� OHYHOV� RI� ,/��� LQ� WKH� ZRXQG�� &RQFOXVLRQ��
5HYHDOHG� DQ� LPEDODQFH� EHWZHHQ� SURLQÀDPPDWRU\� DQG� DQWL� PHGLDWRUV�
JURXS�DQ�HDUO\�VLJQDO�XQIDYRUDEOH�ÀRZ�RI�SXUXOHQW�SURFHVV��VLJQL¿FDQWO\�
PRUH�SURQRXQFHG�LQ�WKH�ZRXQG�GLVFKDUJH��S��������DQG�LV�WKH�SURRI�RI�WKH�
QHFHVVLW\�RI�LPPXQH�FRUUHFWLRQ�
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ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɝɢɞɪɨɧɟɮɪɨɡɚ� ɡɚɧɢɦɚɟɬ� ɨɞɧɨ� ɢɡ� ɜɟɞɭɳɢɯ�
ɦɟɫɬ� ɫɪɟɞɢ� ɭɪɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɞɟɬɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɇɟɫɦɨɬɪɹ� ɧɚ� ɩɨɹɜɥɟɧɢɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɦɟɬɨɞɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ� ɤɪɚɣɧɟ�
ɞɢɫɤɭɬɚɛɟɥɶɧɵɦɢ� ɨɫɬɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɜɵɛɨɪɚ� ɬɟɪɚɩɢɢ� ɞɚɧɧɨɝɨ�
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ɩɪɟɢɦɭɳɟɫɬɜɨɦ� ɦɟɬɨɞɢɤɢ� ɹɜɥɹɟɬɫɹ� ɨɬɫɭɬɫɬɜɢɟ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɭɫɬɚɧɨɜɤɢ� ɧɟɮɪɨɫɬɨɦɢɱɟɫɤɨɝɨ� ɞɪɟɧɚɠɚ�� ɱɬɨ� ɭɦɟɧɶɲɚɟɬ� ɪɢɫɤ�
ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɫɧɢɠɚɟɬ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ� ɩɪɨɰɟɞɭɪɵ�� ɉɨɹɜɥɹɟɬɫɹ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚɛɥɸɞɚɬɶ� ɩɢɟɥɨɭɪɟɬɫɪɚɥɶɧɵɣ�
ɫɟɝɦɟɧɬ�ɢ� ɫ� ɛɨɥɶɲɟɣ� ɬɨɱɧɨɫɬɶɸ�ɜɵɩɨɥɧɹɬɶ�ɩɨɥɧɨɫɥɨɣɧɵɣ�ɪɚɡɪɟɡ� ɜ�
ɨɩɪɟɞɟɥɟɧɧɨɦ�ɦɟɫɬɟ��ɋɪɟɞɢ�ɧɟɞɨɫɬɚɬɤɨɜ�±�ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɫɥɨɠɧɨɫɬɢ�
ɩɪɢ� ɩɪɨɯɨɠɞɟɧɢɢ� ɱɟɪɟɡ� ɦɨɱɟɬɨɱɧɢɤ�� ɡɚɬɪɭɞɧɟɧɢɹ� ɩɪɢ� ɭɫɬɚɧɨɜɤɟ�
ɫɬɟɧɬɚ�� ɩɪɢ� ɷɬɨɦ� ɢɦɟɟɬɫɹ� ɪɢɫɤ� ɩɪɨɜɟɞɟɧɢɹ� ɫɬɟɧɬɚ� ɜ� ɡɚɛɪɸɲɢɧɧɨɟ�
ɩɪɨɫɬɪɚɧɫɬɜɨ�� ɨɛɪɟɤɚɸɳɢɣ� ɦɚɧɢɩɭɥɹɰɢɸ� ɧɚ� ɧɟɭɞɚɱɭ�� ɚ� ɬɚɤɠɟ�
ɪɚɡɜɢɬɢɟ� ɫɬɪɢɤɬɭɪɵ� ɭɪɟɬɟɪɨɜɟɡɢɤɚɥɶɧɨɝɨ� ɫɨɭɫɬɶɹ�� ɫɜɹɡɚɧɧɨɝɨ��
ɨɱɟɜɢɞɧɨ��ɫ�ɞɥɢɬɟɥɶɧɨɫɬɶɸ�ɧɚɯɨɠɞɟɧɢɹ�ɭɪɟɬɟɪɨɫɤɨɩɚ�ɜ�ɦɨɱɟɬɨɱɧɢɤɟ�
ɢ� ɪɚɡɜɢɬɢɟɦ� ɜɬɨɪɢɱɧɵɯ� ɢɲɟɦɢɱɟɫɤɢɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɫɟɝɦɟɧɬɚ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɷɬɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ±� ����� ɜ� ɫɪɟɞɧɟɦ� ɫ� ��±�����
ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɝɢɞɪɨɧɟɮɪɨɡɚ�ɧɚ���±����
ɧɢɠɟ�ɩɢɟɥɨɩɥɚɫɬɢɤɢ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɦ�ɞɨɫɬɭɩɨɦ�ɢɥɢ�ɫɬɚɧɞɚɪɬɧɵɯ�
ɨɩɟɪɚɰɢɣ��ɇɚ�ɭɫɩɟɯ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɜɥɢɹɸɬ�ɨɩɪɟɞɟɥɟɧɧɵɟ�
ɮɚɤɬɨɪɵ�� ɬɚɤɢɟ� ɤɚɤ� ɩɪɨɬɹɠɟɧɧɨɫɬɶ� ɫɬɪɢɤɬɭɪɵ� ɩɢɟɥɨɭɪɟɬɪɚɥɶɧɨɝɨ�
ɫɟɝɦɟɧɬɚ�� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɞɢɥɚɬɚɰɢɢ� ɩɨɥɨɫɬɧɨɣ� ɫɢɫɬɟɦɵ� ɩɨɱɤɢ� �,,,±
,9� ɫɬɟɩɟɧɶ� ɝɢɞɪɨɧɟɮɪɨɡɚ� ɩɨ� 6)8��� ɫɧɢɠɟɧɢɟ� ɩɨɱɟɱɧɨɣ� ɮɭɧɤɰɢɢ��
ɧɚɥɢɱɢɟ� ɞɨɛɚɜɨɱɧɨɝɨ� ɫɨɫɭɞɚ�� ɧɟɭɞɚɱɧɚɹ� ɩɟɪɜɢɱɧɚɹ� ɦɚɧɢɩɭɥɹɰɢɹ� ɢ�
ɬ�ɞ�� ɉɪɢ� ɪɚɡɥɢɱɧɵɯ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɜɚɪɢɚɧɬɚɯ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɩɨɱɤɢ�



325

Секция «Общая хирургия»

ɢ� ɩɢɟɥɨɭɪɟɬɟɪɚɥɶɧɨɝɨ� ɫɟɝɦɟɧɬɚ� �ɞɢɫɬɨɩɢɹ� ɩɨɱɤɢ�� ɩɨɞɤɨɜɨɨɛɪɚɡɧɚɹ�
ɩɨɱɤɚ�� ɜɵɫɨɤɨɟ� ɨɬɯɨɠɞɟɧɢɟ� ɦɨɱɟɬɨɱɧɢɤɚ�� ɜɵɩɨɥɧɟɧɢɟ�
ɷɧɞɨɩɢɟɥɨɬɨɦɢɢ�ɡɧɚɱɢɬɟɥɶɧɨ�ɡɚɬɪɭɞɧɟɧɨ��ȼɵɜɨɞɵ��ɉɢɟɥɨɩɥɚɫɬɢɤɚ�ɫ�
ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɦ�ɞɨɫɬɭɩɨɦ�ɦɨɠɟɬ�ɛɵɬɶ�ɷɮɮɟɤɬɢɜɧɨ�ɜɵɩɨɥɧɟɧɚ�ɩɪɢ�
ɜɫɟɯ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɫɨɫɬɨɹɧɢɹɯ��ȿɞɢɧɫɬɜɟɧɧɵɦ�ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɟɦ�
ɞɥɹ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɞɨɫɬɭɩɚ� ɹɜɥɹɟɬɫɹ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɚɹ�
ɤɨɚɝɭɥɨɩɚɬɢɹ��Ⱦɚɧɧɵɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɪɟɡɭɥɶɬɚɬɨɜ�ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɨɣ�
ɩɢɟɥɨɩɥɚɫɬɢɤɢ� ɢ� ɪɚɡɥɢɱɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɷɧɞɨɩɢɟɥɨɬɨɦɢɢ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɛɨɥɶɲɟɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɢɯ�
ɨɩɟɪɚɰɢɣ�� � ɨɫɨɛɟɧɧɨ�ɜ� ɫɥɭɱɚɹɯ�ɫ�ɜɵɪɚɠɟɧɧɵɦ�ɫɧɢɠɟɧɢɟɦ�ɮɭɧɤɰɢɢ�
ɩɨɱɤɢ�ɢɥɢ�ɜɵɪɚɠɟɧɧɵɦ�ɝɢɞɪɨɧɟɮɪɨɡɨɦ�

723,&$/�,668(6�2)�7+(�())(&7,9(1(66�2)�
/$3$526&23,&�$1'�$1'26&23,&�3,(/23/$67,&6
$�9��/RVNXWRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�1��/HVRYR\
.KDUNLY�QDWLRQDO�PHGLFDO�XQLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��7KH�SUREOHP�K\GURQHSKURVLV�RFFXSLHV�RQH�RI�OHDGLQJ�SODFHV�
DPRQJ�XURORJLFDO�GLVHDVHV�RI�FKLOGKRRG��'HVSLWH�WKH�HPHUJHQFH�RI�PRGHUQ�
PHWKRGV�RI�GLDJQRVLV�WRSLFDO�TXHVWLRQV�RI�D�FKRLFH�RI�WKH�WUHDWPHQW�RI�WKLV�
GLVHDVH�� ,Q� �����1HVELW� GHVFULEHG� WKH�PRGL¿FDWLRQ� RI� WKH�PHWKRGRORJ\�
.XVWHU�� ZKLFK�ZDV� WR� SURGXFH� DQ� DQDVWRPRVLV� RI� WKH� RYDO� IRUP��ZKLFK�
LQFUHDVHG�WKH�DUHD�DQG�OHG�WR�D�UHGXFWLRQ�LQ�WKH�IUHTXHQF\�RI�SRVWRSHUDWLYH�
VWULFWXUHV� RI� WKH� DQDVWRPRVLV�� ,Q� ����� $QGHUVRQ� DQG� +\QHV� RIIHUHG�
DQ� LPSURYHG� PHWKRG� RI� WKH� SLHORSODVWLFV�� ZKLFK� ZDV� SHUIRUPHG� GLVWDO�
GLVVHFWLRQ��VSDWXODWLRQ��XUHWHU�DQG�DQDVWRPRVLV�ZLWK�WKH�ORZHU�SDUW�RI�WKH�
SHOYLV�� WKH� UHVHFWLRQ�ZDV� SHUIRUPHG� LWV� VXUSOXV� SDUW�� ,Q� WKH� HDUO\� ���LHV�
7DND\DVX�DQG�7DNDJL�HW�DO��¿UVW�XVHG�SK\EURRSWLFXV�XUHWHURS\HORVNRS\�WR�
H[SORUH�WKH�&/6�RI�WKH�NLGQH\V��2QO\�LQ�������,QJOLV�DQG�7ROOH\�FDUULHG�
RXW� WKH�¿UVW� LQ� WKH�ZRUOG� UHWURJUD� GH� HQGRS\HORWRP\��$LP��$QDO\]H� WKH�
HI¿FLHQF\� RI� ODSDURVFRSLF� DQG� HQGRVFRSLF� SLHORSODVWLFV�� 0DWHULDOV� DQG�
PHWKRGV�� ,Q� ����±����� WKH� WUHDWPHQW� LQ� 9�,�� 6KDSRYDO� .K2&81� ZDV�
��� SDWLHQWV� ZKR� ZHUH� SLHORSODVWLFV� DQG� ODSDURVFRSLF� RSHUDWLRQV� LQ� WKH�
WUHDWPHQW� RI� YDULRXV� GLVHDVHV� RI� WKH� NLGQH\�� LQFOXGLQJ� WKH� H[SUHVVHG�
K\GURQHSKURVLV��5HVXOWV��7KH�PDLQ�DGYDQWDJH�RI� WKLV�PHWKRG� LV�QR�QHHG�
WR�LQVWDOO�QHSKURVWRPLF�GUDLQDJH�WKDW�UHGXFHV�WKH�ULVN�RI�EOHHGLQJ��UHGXFHV�
WKH�WUDXPD�SURFHGXUHV��7KH�RSSRUWXQLW\�WR�REVHUYH�GLUHFWO\�SLHORXUHWUDOLV�
VHJPHQW� DQG�ZLWK� JUHDWHU� DFFXUDF\� SHUIRUP� LQFLVLRQ� LQ� D� FHUWDLQ� SODFH��
$PRQJ�WKH�VKRUWFRPLQJV�RI�WKH�SHULRGLF�GLI¿FXOWLHV�LQ�SDVVLQJ�WKURXJK�WKH�
XUHWHU��SUREOHPV�LQVWDOOLQJ�VWHQW��WKHUH�LV�D�ULVN�RI�VWHQW�LQ�WKH�UHWURSHULWRQHDO�
VSDFH��FRQGHPQLQJ�PDQLSXODWLRQ�WR�IDLOXUH��DV�ZHOO�DV�WKH�GHYHORSPHQW�RI�
VWULFWXUH�XUHWHURYHVLFDOLV�¿VWXOD�FRQQHFWHG��DSSDUHQWO\��ZLWK�D�GXUDWLRQ�RI�
¿QGLQJ�XUHWHURS\HORVNRS\�LQ�WKH�XUHWHU�DQG�WKH�GHYHORSPHQW�RI�VHFRQGDU\�
LVFKHPLF�LQMXULHV�VHJPHQW��7KH�HIIHFWLYHQHVV�RI�WKLV�LQWHUYHQWLRQ�±������LQ�
DYHUDJH��ZLWK���±�����(I¿FDF\�RI�HQGRVFRSLF�WUHDWPHQW�RI�K\GURQHSKURVLV�
��±����EHORZ�SLHORSODVWLFV� ODSDURVFRSLF�DFFHVV�RU� VWDQGDUG�RSHUDWLRQV��
7KH�VXFFHVV�RI�HQGRVFRSLF�WUHDWPHQW�LV�DIIHFWHG�E\�FHUWDLQ�IDFWRUV�VXFK�DV�
WKH�H[WHQW�RI�VWULFWXUH�SLHORXUHWUDOLV�VHJPHQW��WKH�VHYHULW\�RI�WKH�GLODWDWLRQ�
RI�WKH�DEGRPLQDO�NLGQH\�V\VWHP���±��GHJUHH�K\GURQHSKURVLV�RQ�6)8���D�
GHFOLQH� RI� UHQDO� IXQFWLRQ�� WKH� SUHVHQFH� RI� DQ� H[WHQVLRQ� RI� WKH� YHVVHO�� D�
IDLOHG� SULPDU\�PDQLSXODWLRQ� HWF�� ,Q� GLIIHUHQW� DQDWRPLFDO� YDULDQWV� RI� WKH�
ORFDWLRQ�RI�WKH�NLGQH\V�DQG�ɩɢɟɥɨɭɪɟɬɟɪɚɥɶɧɨɝɨ�VHJPHQW��GLVWRSLF�NLGQH\��
KRUVHVKRH�NLGQH\��KLJK�GLVFKDUJH�RI�WKH�XUHWHU��H[HFXWLRQ�HQGRSLHORWRPLFV�
PXFK�PRUH� GLI¿FXOW�� &RQFOXVLRQ�� 3LHORSODVWLFV�ZLWK�PLFURVFRSLF� DFFHVV�
FDQ�EH�HIIHFWLYHO\�SHUIRUPHG�LQ�DOO� WKH�6WDWHV��7KH�RQO\�FRQWUDLQGLFDWLRQ�
IRU� ODSDURVFRSLF� DFFHVV� LV� DQ� XQFRQWUROOHG� FRDJXORSDWK\�� 7KH� GDWD� LV�
FRPSDUHG� UHVXOWV� RI� ODSDURVFRSLF� SLHORSODVWLFV� DQG� WKH� YDULRXV� RSWLRQV�
HQGRSLHORWRPLFV�LQGLFDWH�D�JUHDWHU�HI¿FLHQF\�RI�ODSDURVFRSLF�RSHUDWLRQV��
SDUWLFXODUO\�LQ�WKH�FDVH�RI�D�PDUNHG�GHFUHDVH�LQ�WKH�NLGQH\�RU�H[SUHVVHG�
K\GURQHSKURVLV�

ɈɋɅɈɀɇȿɇɂə�ȺȾȿɇɈɆɕ�ɉɊȿȾɋɌȺɌȿɅɖɇɈɃ�ɀȿɅȿɁɕ�ȼ�
ɁȺȼɂɋɂɆɈɋɌɂ�ɈɌ�ɋɌȺȾɂɂ�ɁȺȻɈɅȿȼȺɇɂə�
Ȼ�Ɇ��ɇɚɡɪɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�Ⱥ��Ɇɢɡɢɟɜ
Ʉɚɛɚɪɞɢɧɨ�Ȼɚɥɤɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɏ�Ɇ��
Ȼɟɪɛɟɤɨɜɚ��ɇɚɥɶɱɢɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɫɬɪɟɦɢɬɟɥɶɧɨɟ�ɪɚɡɜɢɬɢɟ�ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɣ�
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�� ɩɪɨɛɥɟɦɚ� ɥɟɱɟɧɢɹ� ɚɞɟɧɨɦɵ� ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ�
ɠɟɥɟɡɵ� ɨɫɬɚɥɚɫɶ� ɰɟɧɬɪɚɥɶɧɨɣ� ɜ� ɫɨɜɪɟɦɟɧɧɨɣ� ɭɪɨɥɨɝɢɢ�� ɉɪɢ� ɷɬɨɦ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɬɨɦ�� ɱɬɨ� ɭ� ɦɭɠɱɢɧ�
ɜ� ɜɨɡɪɚɫɬɟ� ɫɬɚɪɲɟ� ��� ɥɟɬ� ɱɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɨɛɫɭɠɞɚɟɦɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɤɨɥɟɛɥɟɬɫɹ� ɨɬ� ��� ɞɨ� ����� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��

Ɉɩɪɟɞɟɥɢɬɶ� ɯɚɪɚɤɬɟɪ� ɨɫɥɨɠɧɟɧɢɣ� ɭ� ɛɨɥɶɧɵɯ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ�
ɝɢɩɟɪɩɥɚɡɢɟɣ� ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ� ɠɟɥɟɡɵ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɚɞɢɢ�
ɡɚɛɨɥɟɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɫɬɨɹɳɟɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɟɞɟɧɨ�ɭ����ɛɨɥɶɧɵɯ�ɚɞɟɧɨɦɨɣ�ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ�ɠɟɥɟɡɵ��ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�±����ɥɟɬ��ɋɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɩɪɟɛɵɜɚɧɢɹ�
ɜ� ɫɬɚɰɢɨɧɚɪɟ� ±� ��� ɤɨɣɤɨ�ɞɧɟɣ�� ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɛɨɥɶɧɵɟ� ɛɵɥɢ�
ɪɚɫɩɪɟɞɟɥɟɧɵ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ȾȽɉɀ� ,±,,� ɫɬɚɞɢɢ� ±� ���� ɫ�
ɞɢɚɝɧɨɡɨɦ� ȾȽɉɀ�� ɷɩɢɰɢɫɬɨɫɬɨɦɚ� ±� ���� ɢ� ɫ� ɞɢɚɝɧɨɡɨɦ� ȾȽɉɀ�
,,,� ɫɬɚɞɢɢ�� ɡɚɞɟɪɠɤɚ� ɦɨɱɢ� ±� ��� ɛɨɥɶɧɵɯ�� ɋɪɟɞɢ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ�
ɩɚɬɨɥɨɝɢɢ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɥɚɫɶ�ɢɲɟɦɢɱɟɫɤɚɹ�ɛɨɥɟɡɧɶ�ɫɟɪɞɰɚ�
�ɂȻɋ���ɝɢɩɟɪɬɨɧɢɱɟɫɤɚɹ�ɛɨɥɟɡɧɶ��ɨɛɳɢɣ�ɚɬɟɪɨɫɤɥɟɪɨɡ��ɯɪɨɧɢɱɟɫɤɢɣ�
ɝɚɫɬɪɢɬ�� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɏɪɨɧɢɱɟɫɤɢɣ� ɰɢɫɬɢɬ� ɩɪɢ�
ɧɚɥɢɱɢɢ� ɰɢɫɬɨɫɬɨɦɢɱɟɫɤɨɝɨ� ɞɪɟɧɚɠɚ� ɮɚɤɬ� ɧɟɨɫɩɨɪɢɦɵɣ� ɤɚɤ� ɩɨ�
ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�� ɬɚɤ� ɢ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�� ɩɨɥɭɱɟɧɧɵɦ� ɜ� ɯɨɞɟ�
ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɷɩɢɰɢɫɬɨɫɬɨɦɢɟɣ� ɜ� ����
ɫɥɭɱɚɟɜ� ɛɵɥ� ɭɫɬɚɧɨɜɥɟɧ� ɯɪɨɧɢɱɟɫɤɢɣ� ɰɢɫɬɢɬ�� ȼ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ��
ɩɨɫɬɭɩɢɜɲɢɯ� ɜ� ɫɬɚɰɢɨɧɚɪ� ɫ� ɞɢɚɝɧɨɡɨɦ�ȾȽɉɀ� ,,,� ɫɬɚɞɢɢ�� ɡɚɞɟɪɠɤɚ�
ɦɨɱɟɢɫɩɭɫɤɚɧɢɹ�� ɨɫɥɨɠɧɟɧɢɟ� ɜ� ɜɢɞɟ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɰɢɫɬɢɬɚ�
ɧɚɛɥɸɞɚɥɨɫɶ� ɭ� ����� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɭ� ɛɨɥɶɧɵɯ�
ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɣ�ɝɢɩɟɪɩɥɚɡɢɟɣ�ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ�ɠɟɥɟɡɵ�,±,,�ɫɬɚɞɢɢ�
ɛɵɥ� ɯɪɨɧɢɱɟɫɤɢɣ� ɩɪɨɫɬɚɬɢɬ�� ɤɨɬɨɪɵɣ� ɜɫɬɪɟɱɚɥɫɹ� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�
ɞɚɧɧɨɣ�ɝɪɭɩɩɵ��ȼ�����ɫɥɭɱɚɹɯ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ȾȽɉɀ�,,,�ɫɬɚɞɢɢ�ɨɬɦɟɱɟɧɨ�
ɜɨɫɩɚɥɟɧɢɟ�ɜɟɪɯɧɢɯ�ɦɨɱɟɜɵɯ�ɩɭɬɟɣ��ɚ�ɢɦɟɧɧɨ��ɤɥɢɧɢɱɟɫɤɢɟ�ɩɪɢɡɧɚɤɢ�
ɯɪɨɧɢɱɟɫɤɨɝɨ� ɩɢɟɥɨɧɟɮɪɢɬɚ�� ȼɵɜɨɞɵ�� ɍ� ɛɨɥɶɧɵɯ� ɫ� ɚɞɟɧɨɦɨɣ�
ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ� ɠɟɥɟɡɵ� ,±,,� ɫɬɚɞɢɢ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ�
ɹɜɥɹɟɬɫɹ� ɯɪɨɧɢɱɟɫɤɢɣ� ɩɪɨɫɬɚɬɢɬ�� ɇɨ� ɩɨ� ɦɟɪɟ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɧɚ�ɩɟɪɜɵɣ�ɩɥɚɧ�ɜɵɯɨɞɹɬ�ɢɧɮɟɤɰɢɨɧɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�ɫɨ�
ɫɬɨɪɨɧɵ�ɦɨɱɟɜɨɝɨ�ɩɭɡɵɪɹ��ɜ���ɣ�ɝɪɭɩɩɟ�±�����ɚ�ɜɨ���ɣ�ɝɪɭɩɩɟ�±�������
ɤɨɬɨɪɵɟ�ɢɦɟɸɬ�ɬɟɧɞɟɧɰɢɸ�ɤ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ�ɢɧɮɟɤɰɢɢ�ɜ�ɜɟɪɯɧɢɟ�
ɦɨɱɟɜɵɟ�ɩɭɬɢ��ɞɨ�����ɧɚɛɥɸɞɟɧɢɣ�ɜ���ɣ�ɢ�ɜɨ���ɣ�ɝɪɭɩɩɚɯ���Ⱦɚɧɧɨɟ�
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɯɪɨɧɢɡɚɰɢɢ� ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ��
ɪɚɡɜɢɬɢɸ�ɭɫɬɨɣɱɢɜɵɯ�ɤ�ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ�ɬɟɪɚɩɢɢ�ɛɚɤɬɟɪɢɚɥɶɧɵɯ�
ɲɬɚɦɨɜ�ɢ�ɩɨɜɵɲɟɧɢɸ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�
ɩɨɫɥɟ�ɪɚɞɢɤɚɥɶɧɨɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ�ɚɞɟɧɨɦɵ�ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ�
ɠɟɥɟɡɵ�

&203/,&$7,216�2)�%(1,*1�35267$7,&�+<3(53/$6,$�
'(3(1',1*�21�7+(�67$*(�2)�7+(�',6($6(
%�0��1D]UDQRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�$��0L]LHY
.DEDUGLQR�%DONDULDQ� 6WDWH� 8QLYHUVLW\� QDPHG� DIWHU� +�0�� %HUEHNRY��
1DOFKLN��5XVVLD

,QWURGXFWLRQ�� 'HVSLWH� WKH� UDSLG� GHYHORSPHQW� RI� WKH� SKDUPDFHXWLFDO�
LQGXVWU\��WKH�SUREOHP�RI�WKH�WUHDWPHQW�RI�EHQLJQ�SURVWDWLF�K\SHUSODVLD�KDV�
UHPDLQHG�FHQWUDO�WR�PRGHUQ�XURORJ\��7KH�VWDWLVWLFDO�HYLGHQFH�VXJJHVWV�WKDW�
PHQ�RYHU�WKH�DJH�RI����\HDUV��WKH�LQFLGHQFH�RI�WKH�GLVHDVH�XQGHU�GLVFXVVLRQ�
UDQJHV�IURP����WR������$LP��'HWHUPLQH�WKH�QDWXUH�RI�HYHQWV�LQ�SDWLHQWV�
ZLWK�EHQLJQ�SURVWDWLF�K\SHUSODVLD��GHSHQGLQJ�RQ�WKH�VWDJH�RI�WKH�GLVHDVH��
0DWHULDOV� DQG� PHWKRGV�� 7KLV� VWXG\� ZDV� FRQGXFWHG� LQ� ��� SDWLHQWV� ZLWK�
%3+��$YHUDJH� DJH� RI� WKH� SDWLHQWV� ±� ��� \HDUV��$YHUDJH� OHQJWK� RI� VWD\� ±�
���EHG�GD\V��2Q�DGPLVVLRQ��WKH�SDWLHQWV�ZHUH�GLVWULEXWHG�DV�IROORZV���±��
Y��%3+�����ZLWK� D� GLDJQRVLV� RI�%3+�� HSLWVLVWRVWRPD����� DQG� GLDJQRVHG�
ZLWK� %3+��VW�� XULQDU\� UHWHQWLRQ�� ��� SDWLHQWV��$PRQJ� WKH� FRPRUELGLWLHV�
PRVW�IUHTXHQWO\�PHW�FRURQDU\�KHDUW�GLVHDVH��&+'���K\SHUWHQVLRQ��JHQHUDO�
DWKHURVFOHURVLV�� FKURQLF� JDVWULWLV�� GLDEHWHV�� 5HVXOWV�� ,Q� WKH� SUHVHQFH� RI�
FKURQLF�F\VWLWLV�WVLVWRVWRPLFKHVNRJR�GUDLQDJH�LQGLVSXWDEOH�IDFW��DV�UHSRUWHG�
LQ�WKH�OLWHUDWXUH��DQG�RQ�WKH�UHVXOWV�REWDLQHG�LQ�WKH�SUHVHQW�VWXG\��3DWLHQWV�
ZLWK�HSLWVLVWRVWRPLH\� LQ�����RI�FDVHV�ZHUH�HVWDEOLVKHG�FKURQLF�F\VWLWLV��
,Q�SDWLHQWV�DGPLWWHG�ZLWK�D�GLDJQRVLV�RI�%3+��VW��XULQDU\�UHWHQWLRQ��DV�D�
FRPSOLFDWLRQ�RI�FKURQLF�F\VWLWLV�ZDV�REVHUYHG�LQ������7KH�PRVW�FRPPRQ�
FRPSOLFDWLRQ� LQ� SDWLHQWV� ZLWK� EHQLJQ� SURVWDWLF� K\SHUSODVLD� �±�� VWDJHV�
ZDV� FKURQLF� SURVWDWLWLV�� ZKLFK� PHW� ���� RI� SDWLHQWV� LQ� WKLV� JURXS�� ,Q�
����RI�FDVHV��SDWLHQWV�ZLWK�%3+�����WEVS��REVHUYHG�LQÀDPPDWLRQ�RI�WKH�
XSSHU� XULQDU\� WUDFW�� QDPHO\� WKH� FOLQLFDO� VLJQV� RI� FKURQLF� S\HORQHSKULWLV��
&RQFOXVLRQ��,Q�SDWLHQWV�ZLWK�%3+�±��±�VW��7KH�PRVW�FRPPRQ�FRPSOLFDWLRQ�
LV� FKURQLF� SURVWDWLWLV�� +RZHYHU�� DV� WKH� GLVHDVH� SURJUHVVHV� WKH� IRUH�
LQIHFWLRXV�FRPSOLFDWLRQV�LQ�WKH�EODGGHU��JURXS��±����DQG��±����LQ�WKH�
JURXS���ZKLFK� WHQG� WR� VSUHDG� LQIHFWLRQ� WR� WKH� XSSHU� XULQDU\� WUDFW� �XS� WR�
����RI�WKH�FDVHV���DQG�LQ�JURXS�����7KLV�IDFW�OHDGV�WR�FKURQLF�LQIHFWLRQ��
WKH� GHYHORSPHQW� RI� UHVLVWDQW� EDFWHULDO� VWUDLQV� RI� DQWLELRWLF� WKHUDS\� DQG�
LQFUHDVHG�ULVN�RI�GHYHORSPHQW�RI�LQÀDPPDWRU\�FRPSOLFDWLRQV�DIWHU�UDGLFDO�
VXUJLFDO�WUHDWPHQW�RI�EHQLJQ�SURVWDWLF�K\SHUSODVLD
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ɄȺɑȿɋɌȼɈ�ɀɂɁɇɂ�ɉȺɐɂȿɇɌɈȼ�ɉɈɋɅȿ�
ɍɊȿɌɊɈɉɅȺɋɌɂɄɂ�
Ʉ�ɂ��Ƚɥɢɧɢɧ��ɂ�Ƚ��Ʌɢɛɟɪɡɨɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ʉ��ɑɟɩɭɪɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɢɪɭɪɝɢɱɟɫɤɚɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɹɜɥɹɟɬɫɹ� ɲɢɪɨɤɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ��ɷɮɮɟɤɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�ɥɟɱɟɧɢɹ�ɫɬɪɢɤɬɭɪ�ɭɪɟɬɪɵ��
Ɉɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɵɯ�ɫɟɤɫɭɚɥɶɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɜɨɡɧɢɤɚɸɳɢɯ�
ɩɨɫɥɟ� ɭɪɟɬɪɨɩɥɚɫɬɢɤɢ�� ɹɜɥɹɟɬɫɹ� ɭɯɭɞɲɟɧɢɟ� ɷɪɟɤɰɢɢ�� ȼ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɜɨɩɪɨɫ�ɨ�ɫɬɟɩɟɧɢ�ɧɚɪɭɲɟɧɢɹ�ɷɪɟɤɬɢɥɶɧɨɣ�ɮɭɧɤɰɢɢ�ɜɫɥɟɞɫɬɜɢɟ�
ɨɩɟɪɚɰɢɢ� ɨɫɬɚɟɬɫɹ� ɨɬɤɪɵɬɵɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ�
ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɢ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ�� ɩɟɪɟɧɟɫɲɢɯ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɭɪɟɬɪɨɩɥɚɫɬɢɤɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ���ɦɭɠɱɢɧ� ɫɨ�
ɫɬɪɢɤɬɭɪɨɣ� ɭɪɟɬɪɵ� ɪɚɡɥɢɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ���
ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ����������ɝɨɞɚ���Ɇɟɞɢɚɧɚ�ɧɚɛɥɸɞɟɧɢɹ�ɫɨɫɬɚɜɢɥɚ�
��� ɦɟɫ� ���±��� ɦɟɫ��� ɉɪɢɦɟɧɹɥɢ� ɨɛɳɟɩɪɢɧɹɬɵɟ� ɜɚɥɢɞɢɡɢɪɨɜɚɧɧɵɟ�
ɨɩɪɨɫɧɢɤɢ�� Ɉɰɟɧɤɚ� ɫɢɦɩɬɨɦɨɜ� ɧɢɠɧɢɯ� ɦɨɱɟɜɵɯ� ɩɭɬɟɣ�� ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ��ɫɜɹɡɚɧɧɨɝɨ�ɫ�ɦɨɱɟɜɵɦɢ�ɫɢɦɩɬɨɦɚɦɢ��ɜɵɩɨɥɧɹɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�
ɚɧɤɟɬɵ� ,366� �,QWHUQDWLRQDO� 3URVWDWH� 6\PSWRP� 6FRUH��� ɚ� ɬɚɤɠɟ� ,&,4�
0DOH� /RZHU� 8ULQDU\� 7UDFW� 6\PSWRPV� Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɨɛɳɟɫɬɜɚ�
ɩɨ� ɩɪɨɛɥɟɦɚɦ� ɧɟɞɟɪɠɚɧɢɹ� ɦɨɱɢ�� Ⱥɧɚɥɢɡ� ɤɚɱɟɫɬɜɚ� ɷɪɟɤɬɢɥɶɧɨɣ��
ɷɹɤɭɥɹɬɨɪɧɨɣ�ɮɭɧɤɰɢɣ�ɢ�ɭɪɨɜɧɹ�ɥɢɛɢɞɨ�ɜɵɩɨɥɧɹɥɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� ɨɩɪɨɫɧɢɤɨɦ� ɆɂɗɎ����� ɒɤɚɥɚ� (4��'� ɛɵɥɚ� ɜɤɥɸɱɟɧɚ� ɞɥɹ�
ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� ɫɜɹɡɚɧɧɨɝɨ� ɫ� ɨɛɳɢɦ� ɫɨɫɬɨɹɧɢɟɦ� ɡɞɨɪɨɜɶɹ��
Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɢ�ɦɭɠɱɢɧ�����ɫɱɢɬɚɸɬ��ɱɬɨ�ɢɯ�ɦɨɱɟɜɵɟ�ɫɢɦɩɬɨɦɵ�
ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɨɤɚɡɵɜɚɸɬ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɜɥɢɹɧɢɟ�
ɧɚ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ�� ���� ɚɧɤɟɬɢɪɨɜɚɧɧɵɯ� ɫɨɨɛɳɢɥɢ� ɨɛ� ɨɬɫɭɬɫɬɜɢɢ�
ɤɚɤɢɯ�ɥɢɛɨ� ɢɡɦɟɧɟɧɢɣ�� ��� ɤɨɧɫɬɚɬɢɪɨɜɚɥɢ� ɭɯɭɞɲɟɧɢɟ� ɫɢɦɩɬɨɦɨɜ��
����ɩɚɰɢɟɧɬɨɜ� ɛɵɥɢ� ©ɭɞɨɜɥɟɬɜɨɪɟɧɵª�ɢɥɢ� ©ɨɱɟɧɶ� ɭɞɨɜɥɟɬɜɨɪɟɧɵª�
ɪɟɡɭɥɶɬɚɬɚɦɢ� ɨɩɟɪɚɰɢɢ�� ɂɧɞɟɤɫ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɢɦɟɟɬ� ɬɟɧɞɟɧɰɢɸ�
ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ� ɜɪɟɦɟɧɢ�� ɩɪɨɲɟɞɲɟɦɭ� ɩɨɫɥɟ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� S ������� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɢɟ�
ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɜ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɫɨɡɞɚɟɬ� ɪɟɚɥɢɫɬɢɱɧɵɟ�
ɨɠɢɞɚɧɢɹ� ɢ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɩɚɰɢɟɧɬɨɜ� ɨɬ� ɥɟɱɟɧɢɹ�� ɉɨɤɚɡɚɧɨ��
ɱɬɨ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�ɩɚɰɢɟɧɬɚ�ɨɬ�ɥɟɱɟɧɢɹ�ɧɟ�ɜɫɟɝɞɚ�ɷɤɜɢɜɚɥɟɧɬɧɚ�
ɤɪɢɬɟɪɢɹɦ�ɭɫɩɟɯɚ�ɨɩɟɪɚɰɢɢ�ɞɥɹ�ɯɢɪɭɪɝɚ��ɗɬɨ�ɞɟɥɚɟɬ�ɞɚɧɧɭɸ�ɩɪɨɛɥɟɦɭ�
ɚɤɬɭɚɥɶɧɨɣ� ɫ� ɪɚɡɥɢɱɧɵɯ� ɬɨɱɟɤ� ɡɪɟɧɢɹ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɦɟɞɢɰɢɧɫɤɨɣ� ɢ�
ɫɨɰɢɚɥɶɧɨɣ�

48$/,7<�2)�3$7,(176¶�/,)(�$)7(5�85(7+523/$67<
.�,��*OLQLQ��,�*��/LEHU]RQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�.��&KHSXURY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 8UHWKUDO� UHFRQVWUXFWLRQ� IRU� DQWHULRU� XUHWKUDO� VWULFWXUH� LV�
HIIHFWLYH�DQG�KDV�EHFRPH�ZLGHVSUHDG�RFFXUUHQFH��&XUUHQWO\�RSHQ�TXHVWLRQ�
DERXW�LWV�SRWHQWLDO�DIIHFW�RQ�IROORZLQJ�HUHFWLOH�IXQFWLRQ��(UHFWLOH�G\VIXQFWLRQ�
LV�RQH�RI�WKH�PRVW�FRPPRQO\�UHSRUWHG�VH[XDO�SUREOHPV�IROORZLQJ�DQWHULRU�
XUHWKURSODVW\�� $LP�� 7R� HVWLPDWH� WKH� TXDOLW\� RI� OLIH� DQG� SRVW�RSHUDWLYH�
VDWLVIDFWLRQ� LQ� SDWLHQWV� DIWHU� GLIIHUHQW� W\SHV� RI� XUHWKURSODVW\�� 0DWHULDOV�
DQG�PHWKRGV��7KH� VWXG\� LQYROYHG� ���PHQ�ZLWK� GLIIHUHQW� ORFDOL]DWLRQ� RI�
XUHWKUDO�VWULFWXUH�LQ�DJH�IURP����WR����\HDUV��PHDQ�DJH����������\HDUV���
0HGLDQ�IROORZ�XS�ZDV����PRQWKV����±���PRQWKV���&RQYHQWLRQDO�YDOLGDWHG�
TXHVWLRQQDLUHV�ZHUH�XVHG��(VWLPDWLRQ�RI�ORZHU�XULQDU\�WUDFW�V\PSWRPV�DQG�
TXDOLW\� RI� OLIH� UHODWHG� WR� XULQDU\� V\PSWRPV� ZDV� SHUIRUPHG� XVLQJ� ,366�
�,QWHUQDWLRQDO�3URVWDWH�6\PSWRP�6FRUH��� DQG� ,&,4�0DOH�/RZHU�8ULQDU\�
7UDFW� 6\PSWRPV� RI� WKH� ,QWHUQDWLRQDO� &RQVXOWDWLRQ� RQ� ,QFRQWLQHQFH��
$QDO\VLV�RI�WKH�RI�HUHFWLOH�IXQFWLRQ�TXDOLW\��HMDFXODWRU\�IXQFWLRQ�DQG�OLELGR�
OHYHOV�DQDO\VLV�ZDV�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�TXHVWLRQQDLUH�,,()�
����(4��'�VFDOH�ZDV�LQFOXGHG�WR�DVVHVV�WKH�TXDOLW\�RI�OLIH�DVVRFLDWHG�ZLWK�
JHQHUDO�KHDOWK��5HVXOWV������RI�PHQ�EHOLHYH�WKDW�WKHLU�XULQDU\�V\PSWRPV�
LQ�WKH�SRVWRSHUDWLYH�SHULRG�KDYH�OLWWOH�HIIHFW�RQ�TXDOLW\�RI�OLIH������RI�WKH�
SROOHG� UHSRUWHG�KDYLQJ�QR�FKDQJH�����QRWHG�D�ZRUVHQLQJ�RI� V\PSWRPV��
����RI� SDWLHQWV�ZHUH� ©VDWLV¿HGª� RU� ©YHU\� VDWLV¿HGª�ZLWK� WKH� UHVXOWV� RI�
WKH�RSHUDWLRQ��4XDOLW\�RI�/LIH�,QGH[�WHQGV�WR�LQFUHDVH�LQ�SURSRUWLRQ�WR�WKH�
WLPH�HODSVHG�DIWHU� VXUJHU\��S �������&RQFOXVLRQ��&RQGXFWLQJ� VXUYH\V� LQ�
WKH� SUHRSHUDWLYH� SHULRG� FUHDWHV� UHDOLVWLF� H[SHFWDWLRQV� DQG� VDWLVIDFWLRQ� RI�
SDWLHQWV�IURP�WUHDWPHQW��6KRZQ�WKDW�SDWLHQW�VDWLVIDFWLRQ�RI�WUHDWPHQW�LV�QRW�
DOZD\V�HTXLYDOHQW�WR�WKH�FULWHULD�IRU�VXFFHVV�RI�WKH�RSHUDWLRQ�WKH�VXUJHRQ��
:KDW� PDNHV� WKLV� LVVXH� UHOHYDQW� WR� GLIIHUHQW� SRLQWV� RI� YLHZ�� LQFOXGLQJ�
PHGLFDO�DQG�VRFLDO�

ɏɂɊɍɊȽɂɑȿɋɄɈȿ�Ʌȿɑȿɇɂȿ�ɉȺɐɂȿɇɌɈȼ�ɋɈ�
ɋɉȺɋɌɂɑȿɋɄɂɆ�ɋɌȿɇɈɁɈɆ�ȽɈɊɌȺɇɂ�
ȼ�ɂ��Ɉɫɨɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɋ��Ʉɨɪɠɭɤ
Ɉɦɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɦɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɚɪɚɥɢɱ�ɝɨɪɬɚɧɢ�±�ɷɬɨ�ɪɚɫɫɬɪɨɣɫɬɜɨ�ɞɜɢɝɚɬɟɥɶɧɨɣ�ɮɭɧɤɰɢɢ�
ɜ�ɜɢɞɟ�ɩɨɥɧɨɝɨ�ɨɬɫɭɬɫɬɜɢɹ�ɩɪɨɢɡɜɨɥɶɧɵɯ�ɞɜɢɠɟɧɢɣ��ɨɛɭɫɥɨɜɥɟɧɧɨɟ�
ɧɚɪɭɲɟɧɢɟɦ�ɢɧɧɟɪɜɚɰɢɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɦɵɲɰ�ɝɨɪɬɚɧɢ��ȼɨɡɧɢɤɚɟɬ�
ɜɫɥɟɞɫɬɜɢɟ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɢ�ɞɟɝɟɧɟɪɚɬɢɜɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɦɵɲɰɚɯ�
ɢɥɢ�ɧɚɪɭɲɟɧɢɹ�ɮɭɧɤɰɢɢ�ɢɧɧɟɪɜɢɪɭɸɳɢɯ�ɝɨɪɬɚɧɶ�ɧɟɪɜɨɜ��ɦɨɡɝɨɜɵɯ�
ɰɟɧɬɪɨɜ� ɢ� ɩɪɨɜɨɞɹɳɢɯ� ɩɭɬɟɣ�� ɋɚɦɚɹ� ɱɚɫɬɚɹ� ɩɪɢɱɢɧɚ� ɩɚɪɚɥɢɱɚ� ±�
ɩɚɬɨɥɨɝɢɹ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ� ɢ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ�
ɬɪɚɜɦɚ�� ɂɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɣ� ɩɚɪɚɥɢɱ� ɝɨɪɬɚɧɢ�
ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɧɚ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɟ�� Ɉɦɫɤɚɹ�
ɨɛɥɚɫɬɶ� ±� ɷɧɞɟɦɢɱɧɵɣ� ɪɚɣɨɧ� ɩɨ� ɩɚɬɨɥɨɝɢɢ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ��
Ʉɨɥɢɱɟɫɬɜɨ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɧɚ� ɷɬɨɦ� ɨɪɝɚɧɟ� ɜɟɥɢɤɨ��
ɜɫɬɪɟɱɚɸɬɫɹ�ɨɫɥɨɠɧɟɧɢɹ�ɩɨɫɥɟ�ɫɬɪɭɦɷɤɬɨɦɢɣ�ɜ�ɜɢɞɟ�ɫɩɚɫɬɢɱɟɫɤɨɝɨ�
ɩɚɪɚɥɢɱɚ� ɝɨɪɬɚɧɢ�� ȼ� ɭɫɥɨɜɢɹɯ� Ɉɦɫɤɚ� ɩɪɢɦɟɧɹɸɬ� ɪɟɡɟɤɰɢɨɧɧɵɟ�
ɨɩɟɪɚɰɢɢ�ɢ�ɬɪɚɯɟɨɫɬɨɦɢɸ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɟɧɢɟ�ɨɤɚɡɚɧɢɹ�
ɩɨɦɨɳɢ� ɩɚɰɢɟɧɬɚɦ� ɫɨ� ɫɩɚɫɬɢɱɟɫɤɢɦ� ɫɬɟɧɨɡɨɦ� ɝɨɪɬɚɧɢ� ɜ� ɭɫɥɨɜɢɹɯ�
ɈȽɄȻ� ʋ� �� ɩɭɬɟɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ� ɧɚ� ɛɚɡɟ� ɈȽɄȻ� ʋ�
�� ɢɦ�� Ⱥ�ɇ�Ʉɚɛɚɧɨɜɚ�� ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɯɢɪɭɪɝɢɱɟɫɤɢ� ɢɧɫɬɪɭɦɟɧɬɵ��
ɧɚɪɤɨɡɧɚɹ� ɚɩɩɚɪɚɬɭɪɚ�� ɪɢɝɢɞɧɵɣ� ɛɪɨɧɯɨɫɤɨɩ� ɫ� ɜɢɞɟɨɫɢɫɬɟɦɨɣ��
Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɜɫɟ� ɨɩɟɪɚɬɢɜɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɚ�
ɬɚɤɠɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ� ɩɪɨɯɨɞɢɥɢ� ɧɚ� ɛɚɡɟ� ɬɨɪɚɤɚɥɶɧɨɝɨ�
ɨɬɞɟɥɟɧɢɹ�� ɉɟɪɜɵɦ� ɦɟɬɨɞɨɦ� ɛɵɥɚ� ɜɵɛɪɚɧɚ� ɨɩɟɪɚɰɢɹ� ȼɨɹɱɟɤɚ±%�
.LQJ�ɜ�ɦɨɞɢɮɢɤɚɰɢɢ�Ɇ�ɋ��Ʉɨɪɠɭɤ��ɋɭɬɶ�ɦɨɞɢɮɢɤɚɰɢɢ��ɤɨɦɛɢɧɚɰɢɹ�
ɷɤɫɬɪɚɥɚɪɢɧɝɟɚɥɶɧɨɝɨ� ɞɨɫɬɭɩɚ� ɫ� ɷɧɞɨɜɢɞɟɨɤɨɧɬɪɨɥɟɦ� ±� ɫɬɚɬɢɤɨ�
ɞɢɧɚɦɢɱɟɫɤɚɹ� ɬɪɚɧɫɩɨɡɢɰɢɨɧɧɚɹ� ɥɚɬɟɪɚɥɢɡɚɰɢɨɧɧɚɹ� ɮɢɤɫɚɰɢɹ�
ɝɨɥɨɫɨɜɨɣ�ɫɜɹɡɤɢ�ɢ�ɷɤɫɬɪɚɥɚɪɢɧɝɟɚɥɶɧɚɹ�ɥɚɬɟɪɨɮɢɤɫɚɰɢɹ�ɝɨɥɨɫɨɜɨɣ�
ɫɤɥɚɞɤɢ� ɤ� ɝɪɭɞɢɧɨ�ɩɨɞɴɹɡɵɱɧɨɣ�ɦɵɲɰɟ� ɢɥɢ� ɧɢɠɧɟɦɭ� ɤɪɚɸ� ɨɤɧɚ� ɜ�
ɩɥɚɫɬɢɧɟ�ɳɢɬɨɜɢɞɧɨɝɨ�ɯɪɹɳɚ��Ɍɚɤɢɦ�ɫɩɨɫɨɛɨɦ�ɛɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�
��ɱɟɥɨɜɟɤɚ��ȼɬɨɪɨɣ�ɫɩɨɫɨɛ�ɡɚɤɥɸɱɚɥɫɹ�ɜ�ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�ɱɟɪɟɡɤɨɠɧɨɣ�
ɥɚɬɟɪɨɮɢɤɫɚɰɢɢ�ɥɢɝɚɬɭɪɨɣ�ɝɨɥɨɫɨɜɨɣ�ɫɜɹɡɤɢ��Ȼɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�
�� ɱɟɥɨɜɟɤɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɵɥɢ� ɢɡɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�ɧɚ�ɫɬɪɭɤɬɭɪɚɯ�ɝɨɪɬɚɧɢ�ɩɪɢ�ɟɟ�ɫɩɚɫɬɢɱɟɫɤɨɦ�ɩɚɪɚɥɢɱɟ��
ɜɵɛɪɚɧɵ�ɢ�ɚɞɚɩɬɢɪɨɜɚɧɵ�ɧɚɢɛɨɥɟɟ�ɨɩɬɢɦɚɥɶɧɵɟ�ɞɥɹ�ɩɪɢɦɟɧɟɧɢɹ�ɜ�
ɭɫɥɨɜɢɹɯ� ɈȽɄȻ� ʋ� ��� ��� ɋɬɚɬɢɤɨ�ɞɢɧɚɦɢɱɟɫɤɚɹ� ɬɪɚɧɫɩɨɡɢɰɢɨɧɧɚɹ�
ɥɚɬɟɪɚɥɢɡɚɰɢɨɧɧɚɹ�ɮɢɤɚɰɢɹ�ɝɨɥɨɫɨɜɨɣ�ɫɜɹɡɤɢ�ɤ�ɧɢɠɧɟɦɭ�ɤɪɚɸ�ɨɤɧɚ�
ɜ�ɩɥɚɫɬɢɧɟ�ɳɢɬɨɜɢɞɧɨɝɨ�ɯɪɹɳɚ�ɩɨɞ�ɥɚɪɢɧɝɨɫɤɨɩɢɱɟɫɤɢɦ�ɤɨɧɬɪɨɥɟɦ��
ȼɫɟɝɨ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ� �� ɱɟɥɨɜɟɤɚ�� Ɉɬɞɚɥɟɧɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ�
ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɨɤɚɡɚɥɢɫɶ� ɯɨɪɨɲɢɦɢ�� ɉɚɰɢɟɧɬɵ�
ɞɟɤɚɧɸɥɢɪɨɜɚɧɵ�� ɉɨɹɜɢɥɚɫɶ� ɮɨɧɚɰɢɹ�� ɇɟɫɨɦɧɟɧɧɨ�� ɭɥɭɱɲɢɥɨɫɶ�
ɤɚɱɟɫɬɜɨ� ɢɯ� ɠɢɡɧɢ� ɢ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶ�� ��� ɗɧɞɨɫɤɨɩɢɱɟɫɤɚɹ�
ɱɟɪɟɡɤɨɠɧɚɹ�ɥɚɬɟɪɨɮɢɤɫɚɰɢɹ�ɥɢɝɚɬɭɪɨɣ�ɝɨɥɨɫɨɜɨɣ�ɫɜɹɡɤɢ�ɩɪɨɜɟɞɟɧɚ�
ɭ���ɛɨɥɶɧɵɯ��ɍ�ɨɞɧɨɝɨ�ɛɥɢɠɚɣɲɢɟ�ɢ�ɨɬɞɚɥɟɧɧɵɟ�ɩɨɫɥɟɞɫɬɜɢɹ�ɨɰɟɧɟɧɵ�
ɩɨɥɨɠɢɬɟɥɶɧɨ�� ȼɨɫɫɬɚɧɨɜɢɥɚɫɶ� ɝɨɥɨɫɨɨɛɪɚɡɭɸɳɚɹ� ɢ� ɞɵɯɚɬɟɥɶɧɚɹ�
ɮɭɧɤɰɢɢ�ɝɨɪɬɚɧɢ��ɑɟɪɟɡ���ɦɟɫ�ɥɢɝɚɬɭɪɚ�ɭɞɚɥɟɧɚ��ɍ�ɞɪɭɝɨɣ�ɩɚɰɢɟɧɬɤɢ�
ɪɟɡɭɥɶɬɚɬ� ɛɵɥ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ�� ɇɟɦɨɬɪɹ� ɧɚ� ɥɚɬɟɪɚɥɶɧɨɟ�
ɩɨɥɨɠɟɧɢɟ�ɫɜɹɡɤɢ��ɩɪɨɯɨɞɢɦɨɫɬɶ�ɝɨɪɬɚɧɢ�ɧɟ�ɭɞɚɥɨɫɶ�ɜɨɫɫɬɚɧɨɜɢɬɶ�ɢɡ�
ɡɚ�ɩɨɞɫɤɥɚɞɨɱɧɨɝɨ�ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɨɝɨ�ɥɚɪɢɧɝɨɬɪɚɯɟɢɬɚ�ɧɚɞ�ɤɚɧɸɥɟɣ��
ɍɫɬɚɧɨɜɤɚ� Ɍ�ɨɛɪɚɡɧɨɣ� ɬɪɭɛɤɢ� Ɇɨɧɬɝɨɦɟɪɢ� ɜɵɡɵɜɚɥɚ� ɭ� ɩɚɰɢɟɧɬɤɢ�
ɥɚɪɢɧɝɢɬ� ɫɨ� ɫɬɟɧɨɡɨɦ� ɝɨɪɬɚɧɢ�� Ɉɬ� ɞɪɭɝɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɚɰɢɟɧɬɤɚ�
ɨɬɤɚɡɚɥɚɫɶ��ȼɵɜɨɞɵ����ȼ�ɭɫɥɨɜɢɹɯ�ɈȽɄȻ�ʋ���ɢɦ��Ⱥ�ɇ��Ʉɚɛɚɧɨɜɚ�ɦɨɝɭɬ�
ɛɵɬɶ� ɩɪɢɦɟɧɟɧɵ� ɨɩɟɪɚɰɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɛɳɟɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�
ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢ� ɜɢɞɟɨɥɚɪɢɧɝɨɬɪɚɯɟɨɫɨɤɩɢɢ�� �� ȼɚɪɢɚɧɬ� ɫɬɚɬɢɤɨ�
ɞɢɧɚɦɢɱɟɫɤɨɣ� ɬɪɚɧɫɩɨɡɢɰɢɨɧɧɨɣ� ɥɚɬɟɪɚɥɢɡɚɰɢɨɧɧɨɣ� ɮɢɤɚɰɢɢ�
ɝɨɥɨɫɨɜɨɣ� ɫɜɹɡɤɢ� ɩɨɞ� ɥɚɪɢɧɝɨɫɤɨɩɢɱɟɫɤɢɦ� ɤɨɧɬɪɨɥɟɦ� ɨɬɥɢɱɚɥɫɹ�
ɥɟɝɤɢɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ� ɩɟɪɢɨɞɨɦ�� ɫɬɨɣɤɢɦ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ�
ɞɵɯɚɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ�� ɩɪɚɤɬɢɱɟɫɤɢ� ɩɨɥɧɨɫɬɶɸ� ɝɨɥɨɫɨɜɨɣ�� ��
ɗɧɞɨɫɤɨɩɢɱɟɫɤɚɹ�ɱɟɪɟɡɤɨɠɧɚɹ�ɥɚɬɟɪɨɮɢɤɫɚɰɢɹ�ɥɢɝɚɬɭɪɨɣ�ɝɨɥɨɫɨɜɨɣ�
ɫɜɹɡɤɢ� ɩɨɤɚɡɚɥɚ� ɧɟɨɞɧɨɡɧɚɱɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɨɞɧɚɤɨ� ɹɜɥɹɟɬɫɹ� ɦɟɧɟɟ�
ɬɪɚɜɦɚɬɢɱɧɨɣ�

685*,&$/�75($7(17�2)�3(7,(176�:,7+�$�63$67,&�
67(126,6�2)�/$5<1;
9�,��2VRNLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�6��.RU]KXN
2PVN�6WDWH�0HGLFDO�$FDGHP\��2PVN��5XVVLD

,QWURGXFWLRQ�� /DU\QJHDO� SDUDO\VLV� ±� D� GLVRUGHU� RI� PRWRU� IXQFWLRQ� DV� D�
FRPSOHWH�DEVHQFH�RI�DQ\�PRYHPHQWV�FDXVHG�E\�D�YLRODWLRQ�RI�WKH�UHOHYDQW�
LQQHUYDWLRQ� RI� WKH� ODU\Q[�� &DXVHG� E\� LQÀDPPDWRU\� DQG� GHJHQHUDWLYH�
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SURFHVVHV�LQ�PXVFOHV�RU�G\VIXQFWLRQ�RI�WKH�QHUYHV�LQQHUYDWLQJ�WKH�ODU\Q[��
EUDLQ�FHQWHUV�DQG�SDWKZD\V��7KH�PRVW�FRPPRQ�FDXVH�RI�SDUDO\VLV�±�WK\URLG�
SDWKRORJ\�DQG�PHGLFDO�LQWUDRSHUDWLYH�LQMXU\��,QWHUHVW�LV�D�ÀDFFLG�SDUDO\VLV�
RI�WKH�ODU\Q[�DIWHU�VXUJHU\�RQ�WKH�WK\URLG�JODQG��$LP��%HWWHU�FDUH�IRU�SDWLHQWV�
ZLWK� VSDVWLF� ODU\QJHDO� FRQGLWLRQV� 2*.%� QXPEHU� �� E\� XVLQJ� VXUJHU\��
0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�FRQGXFWHG�RQ�WKH�EDVLV�RI�*%�ʋ����
$�1��.DEDQRY��8VH�VXUJLFDO�LQVWUXPHQWV��DQHVWKHWLF�HTXLSPHQW��DQG�ULJLG�
EURQFKRVFRSH�ZLWK�YLGHR��)HDWXUH�LV�WKDW�DOO�VXUJHU\�DQG�WKH�SRVWRSHUDWLYH�
SHULRG� ZHUH� EDVHG� RQ� WKH� 7KRUDFLF� 'HSDUWPHQW�� 7KH� ¿UVW� PHWKRG� ZDV�
FKRVHQ� RSHUDWLRQ� 9R\DFKHN±%�.LQJ� PRGL¿FDWLRQ� .RU]KXNRY� 06� 7KH�
HVVHQFH� RI� WKH� PRGL¿FDWLRQ�� FRPELQDWLRQ� HNVWUDODULQJHDOQRJR� DFFHVV�
HQGRYLGHRNRQWUROHP� ±� VWDWLF�G\QDPLF� WUDQVSRVLWLRQ� ODWHUDOL]DWVLRQQD\D�
¿[LQJ� YRFDO� FRUGV� WR� HNVWUDODULQJHDOQD\D� ODWHUR¿NVDWVL\D� YRFDO� IROG� WR�
VWHUQRK\RLG�PXVFOH�RU�ERWWRP�RI�WKH�ZLQGRZ�LQ�WKH�WK\URLG�FDUWLODJH�SODWH��
,Q�WKLV�ZD\�ZH�RSHUDWHG���SHRSOH��7KH�VHFRQG�PHWKRG�ZDV�WR�SHUFXWDQHRXV�
HQGRVFRSLF�OLJDWXUH�ODWHUR¿NVDWVLL�YRFDO�FRUGV��:DV�RSHUDWHG�IRU���SHRSOH��
5HVXOWV��:H�VWXGLHG�WKH�UHVXOWV�RI�VXUJLFDO�LQWHUYHQWLRQV�RQ�WKH�VWUXFWXUHV�
RI� WKH� ODU\Q[� ZLWK� LWV� VSDVWLF� SDUDO\VLV�� VHOHFWHG� DQG� DGDSWHG� WKH� PRVW�
DSSURSULDWH�IRU�DSSOLFDWLRQV�LQ�%RX]RX�*.%�QXPEHU�������VWDWLF�G\QDPLF�
WUDQVSRVLWLRQ�ODWHUDOL]DWVLRQQD\D�¿FDWLRQ�YRFDO�FRUGV�WR�WKH�ORZHU�HGJH�RI�
WKH�ZLQGRZ�LQ�WKH�WK\URLG�FDUWLODJH�SODWH�XQGHU�WKH�FRQWURO�ODU\QJRVFRSH��
7RWDO�RSHUDWHG���SHRSOH��/RQJ�WHUP�FRQVHTXHQFHV�RI�VXUJLFDO�LQWHUYHQWLRQV�
ZHUH� JRRG�� 3DWLHQWV� ZHUH� GHNDQ\XOLURYDQ\�� $SSHDUHG� SKRQDWLRQ��
8QGRXEWHGO\� LPSURYHG� WKHLU� TXDOLW\� RI� OLIH� DQG� DELOLW\� WR� ZRUN�� ���
SHUFXWDQHRXV� HQGRVFRSLF� OLJDWXUH� ODWHUR¿NVDWVL\D� YRFDO� FRUG� ZDV�
SHUIRUPHG� LQ� �� SDWLHQWV��2QH� LPPHGLDWH� DQG� ORQJ�WHUP� HIIHFWV� DVVHVVHG�
SRVLWLYHO\��5HFRYHUHG�YRLFH��DQG�UHVSLUDWRU\�IXQFWLRQ�RI�WKH�ODU\Q[��$IWHU���
PRQWKV�OLJDWXUHV�UHPRYHG��7KH�RWKHU�SDWLHQW�RXWFRPH�ZDV�XQVDWLVIDFWRU\��
1HPRWU\D�RQ�WKH�ODWHUDO�SRVLWLRQ�RI�WKH�ODU\Q[�OLJDPHQW�SDWHQF\�FRXOG�QRW�EH�
UHVWRUHG�EHFDXVH�RI�K\SHUSODVWLF�SRGVNODGRFKQRJR�ODU\QJRWUDFKHLWLV�RYHU�
WKH� FDQQXOD�� ,QVWDOOLQJ� WKH�7�VKDSHG� WXEH�0RQWJRPHU\�FDXVHG� ODU\QJLWLV�
SDWLHQW� ZLWK� VWHQRVLV� RI� WKH� ODU\Q[�� ,QWHUYHQWLRQV� IURP� RWKHU� SDWLHQW�
UHIXVHG��&RQFOXVLRQ��,Q�WHUPV�*.%�ʋ���$�1��.DEDQRY�FDQ�EH�DSSOLHG�LQ�
JHQHUDO�VXUJLFDO�RSHUDWLRQV�XVLQJ�HTXLSPHQW�DQG�YLGHRODULQJRWUDKHRVRNS\��
2SWLRQ�VWDWLF�G\QDPLF�WUDQVSRVLWLRQ�ODWHUDOL]DWVLRQQR\�¿FDWLRQ�YRFDO�FRUGV�
XQGHU� FRQWURO� ODU\QJRVFRSH� VFRUHG� HDV\� SRVWRSHUDWLYH� SHULRG�� SHUVLVWHQW�
UHGXFWLRQ� RI� UHVSLUDWRU\� IXQFWLRQ� DOPRVW� HQWLUHO\� YRLFH�� 3HUFXWDQHRXV�
HQGRVFRSLF� OLJDWXUH� ODWHUR¿NVDWVL\D� YRFDO� FRUGV� VKRZHG� PL[HG� UHVXOWV��
+RZHYHU��LW�LV�OHVV�WUDXPDWLF�

ɉɈɄȺɁȺɌȿɅɖ�,J(�ȼ�ɋɕȼɈɊɈɌɄȿ�ɄɊɈȼɂ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ɏɊɈɇɂɑȿɋɄɂɆɂ�ɉɈɅɂɉɈɁɇɕɆɂ�ɊɂɇɈɋɂɇɍɋɂɌȺɆɂ�
ɍ�ɇ��ȼɨɯɢɞɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɍ�ɋ��ɏɚɫɚɧɨɜ
Ɍɚɲɤɟɧɬɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɢɣ� ɩɨɥɢɩɨɡɧɵɣ� ɪɢɧɨɫɢɧɭɫɢɬ� �ɏɉɊɋ���
ɯɪɨɧɢɱɟɫɤɨɟ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ�
ɩɨɥɨɫɬɢ� ɧɨɫɚ� ɢ� ɨɤɨɥɨɧɨɫɨɜɵɯ� ɩɚɡɭɯ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ�
ɪɟɰɢɞɢɜɢɪɭɸɳɢɦ� ɪɨɫɬɨɦ� ɩɨɥɢɩɨɜ�� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�
ɩɪɨɛɥɟɦɨɣ� ɨɬɨɪɢɧɨɥɚɪɢɧɝɨɥɨɝɢɢ�� ɗɬɨ� ɨɛɭɫɥɨɜɥɟɧɨ� ɛɨɥɶɲɨɣ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�� ɬɟɧɞɟɧɰɢɟɣ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��
ɫɥɨɠɧɨɫɬɶɸ� ɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɢɡɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ� ɥɟɱɟɧɢɹ��
ɋɱɢɬɚɟɬɫɹ��ɱɬɨ�ɏɉɊɋ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ�����ɞɨ����ɫɥɭɱɚɟɜ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�
ɨɛɫɥɟɞɨɜɚɧɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ� �ȼɨɥɤɨɜ� Ⱥ�Ƚ��� ������� ɏɉɊɋ� ɧɟɪɟɞɤɨ�
ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɩɪɨɹɜɥɟɧɢɣ�ɨɛɳɟɣ�ɩɚɬɨɥɨɝɢɢ�ɞɵɯɚɬɟɥɶɧɵɯ�ɩɭɬɟɣ��
ɢ� ɟɝɨ� ɩɚɬɨɝɟɧɟɡ� ɬɟɫɧɨ� ɫɜɹɡɚɧ� ɫ� ɩɚɬɨɝɟɧɟɡɨɦ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ��
ɦɭɤɨɜɢɫɰɢɞɨɡɚ�ɢ�ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɢ�ɩɪɟɩɚɪɚɬɨɜ�ɩɢɪɚɡɨɥɨɧɨɜɨɝɨ�ɪɹɞɚ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɢɡɭɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�
,J(� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦɢ� ɩɨɥɢɩɨɡɧɵɦɢ�
ɪɢɧɨɫɢɧɭɫɢɬɚɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚɦɢ�ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����
ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɩɨɥɢɩɨɡɧɵɦ�ɪɢɧɨɫɢɧɭɫɢɬɨɦ��ɧɚɯɨɞɢɜɲɢɯɫɹ�
ɧɚ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɥɟɱɟɧɢɢ�ɜ�ɅɈɊ�ɨɬɞɟɥɟɧɢɢ���ɤɥɢɧɢɤɢ�Ɍɚɲɤɟɧɬɫɤɨɣ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɚɤɚɞɟɦɢɢ�F������ɩɨ������ɝ��Ȼɨɥɶɧɵɟ�ɫ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ� ɢ� ɫɩɟɰɟɮɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
�ɚɫɩɢɪɢɧɢɧɞɭɰɢɪɨɜɚɧɧɚɹ� ɚɫɬɦɚ�� ɫɢɧɞɪɨɦ� Ʉɚɪɬɚɝɟɧɟɪɚ�� əɧɝɚ� ɢ� ɬ�ɞ���
ɜ�ɷɬɨ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɧɟ�ɜɤɥɸɱɚɥɢɫɶ��ȼɫɟ�ɛɨɥɶɧɵɟ�ɛɵɥɢ�ɩɨɞɜɟɪɝɧɭɬɵ�
ɜɫɟɫɬɨɪɨɧɧɟɦɭ�ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɦɭ�ɢɫɫɥɟɞɨɜɚɧɢɸ��ɜɤɥɸɱɚɜɲɟɦɭ�
ɫɛɨɪ� ɚɧɚɦɧɟɡɚ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɪɢɧɨɷɧɞɨɫɤɨɩɢɸ�� ɤɨɦɩɶɸɬɟɪɧɨɟ�
ɬɨɦɨɝɪɚɮɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɢ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ��
ɂɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɜ� ɢɧɫɬɢɬɭɬɟ�
ɢɦɦɭɧɨɥɨɝɢɢ�Ⱥɇ�Ɋɍɡ��ɝ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ���Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�

ɫɨɫɬɚɜɢɥɢ� ��� ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɯ� ɞɨɛɪɨɜɨɥɶɰɟɜ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ȼɨɥɶɧɵɟ� ɩɪɟɞɴɹɜɥɹɥɢ� ɠɚɥɨɛɵ� ɧɚ� ɡɚɬɪɭɞɧɟɧɢɟ� ɧɨɫɨɜɨɝɨ� ɞɵɯɚɧɢɹ�
���������ɧɚɪɭɲɟɧɢɟ�ɨɛɨɧɹɧɢɹ����������ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɝɨɥɨɜɧɵɟ�ɛɨɥɢ�
��������� ɜɵɞɟɥɟɧɢɹ� ɢɡ� ɧɨɫɚ� ������� ɱɢɯɚɧɢɟ� ��������� ɡɭɞ� ɜ� ɩɨɥɨɫɬɢ�
ɧɨɫɚ����������ɍ�������ɛɨɥɶɧɵɯ�ɚɥɥɟɪɝɢɹ�ɩɪɢɫɭɬɫɬɜɨɜɚɥɚ�ɜ�ɫɟɦɟɣɧɨɦ�
ɚɧɚɦɧɟɡɟ�� ɚ� ɜ� ���� ɫɥɭɱɚɹɯ� ±� ɭ� ɩɟɪɜɨɫɬɟɩɟɧɧɵɯ� ɪɨɞɫɬɜɟɧɧɢɤɨɜ�� ȼ�
ɚɧɚɦɧɟɡɟ�ɛɨɥɶɧɵɟ�ɢɦɟɥɢ�ɤɨɠɧɵɟ�ɡɚɛɨɥɟɜɚɧɢɹ��ɬɚɤɢɟ�ɤɚɤ�ɤɪɚɩɢɜɧɢɰɚ�
��������ɢ�ɷɤɡɟɦɚ����������Ȼɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɩɨ�ɫɨɰɢɚɥɶɧɨɦɭ�ɫɬɚɬɭɫɭ�
������ ɩɚɰɢɟɧɬɨɜ� ɛɵɥɢ�ɮɟɪɦɟɪɚɦɢ�� ���� ±� ɞɨɦɨɯɨɡɹɣɤɚɦɢ�� ������ ±�
ɨɮɢɫɧɵɦɢ� ɪɚɛɨɬɧɢɤɚɦɢ�� ����� ±� ɫɬɪɨɢɬɟɥɶɧɵɦɢ� ɪɚɛɨɱɢɦɢ� ɢ� ��� ±�
ɦɟɯɚɧɢɤɚɦɢ��ȼ�ɚɧɚɦɧɟɡɟ�ɭ�������ɛɨɥɶɧɵɯ�ɞɨɦɚ�ɛɵɥɢ�ɫɨɛɚɤɢ��ɤɨɲɤɢ�
������� ɩɬɢɰɵ� ������� ɢ� ɞɪɭɝɚɹ� ɠɢɜɧɨɫɬɶ� �������� ɉɪɢ� ɪɢɧɨɫɤɨɩɢɢ�
ɜɢɡɭɚɥɢɡɢɪɨɜɚɥɢɫɶ�ɩɨɥɢɩɵ��ɱɚɫɬɢɱɧɨ�ɢɥɢ�ɩɨɥɧɨɫɬɶɸ�ɨɛɬɭɪɢɪɭɸɳɢɟ�
ɨɛɳɢɣ�ɧɨɫɨɜɨɣ�ɯɨɞ��ɉɪɢ�ɥɚɛɨɪɚɬɨɪɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�
ɤɪɨɜɢ� ɭ� ��� ɛɨɥɶɧɵɯ� ɜɵɹɜɥɟɧɚ� ɷɨɡɢɧɨɮɢɥɢɹ� �������������� ɉɪɢ�
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ� ɫɵɜɨɪɨɬɤɢ�ɤɪɨɜɢ�ɨɩɪɟɞɟɥɟɧɨ�� ɱɬɨ�
ɭ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɏɉɊɋ�ɩɨɤɚɡɚɬɟɥɶ�,J(�ɛɵɥ�ɩɨɜɵɲɟɧ����������������
Ɇȿ�ɦɥ���ɍ�ɨɫɬɚɥɶɧɵɯ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɏɉɊɋ�ɩɨɤɚɡɚɬɟɥɶ�,J(�ɤɨɥɟɛɚɥɫɹ�
ɜ�ɩɪɟɞɟɥɚɯ�����������Ɇȿ�ɦɥ��ȼɵɜɨɞɵ��ɂɫɯɨɞɹ�ɢɡ�ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ��
ɫɥɟɞɭɟɬ��ɱɬɨ�ɩɨɤɚɡɚɬɟɥɶ�,J(�ɭ�ɛɨɥɟɟ�����ɛɨɥɶɧɵɯ�ɩɨɜɵɲɚɟɬɫɹ��ɢ�ɷɬɨ�
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɦɨɠɟɬ� ɜɥɢɹɬɶ� ɧɚ� ɪɟɰɢɞɢɜ� ɩɨɥɢɩɨɡɧɨɝɨ� ɩɪɨɰɟɫɫɚ��
ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɨɬɨɪɢɧɨɥɚɪɢɧɝɨɥɨɝɭ� ɫɥɟɞɭɟɬ� ɧɚɡɧɚɱɢɬɶ� ɛɨɥɶɧɨɦɭ� ɫ�
ɏɉɊɋ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫɵɜɨɪɨɬɤɢ�ɤɪɨɜɢ�ɧɚ�,J(�ɞɥɹ�
ɜɵɛɨɪɚ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɏɉɊɋ�

,1',&$725�2)�6(580�,J(�,1�3$7,(176�:,7+�&+521,&�
32/<32,'�5+,126,186,7,6
8�1��9RNKLGRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�8�6��.KDVDQRY
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ�� &KURQLF� SRO\SRLG� UKLQRVLQXVLWLV� �ɋ356��� D� FKURQLF�
LQÀDPPDWRU\�GLVHDVH�RI�WKH�PXFRXV�PHPEUDQHV�RI�WKH�QRVH�DQG�SDUDQDVDO�
VLQXVHV�FKDUDFWHUL]HG�E\�UHFXUUHQW�JURZWK�RI�SRO\SV��LV�DQ�XUJHQW�SUREOHP�
RI� 2WRUKLQRODU\QJRORJ\�� 7KLV� LV� GXH� WR� WKH� KLJK� SUHYDOHQFH�� WKH� WUHQG�
WRZDUGV� LQFUHDVLQJ� LQFLGHQFH�� FRPSOH[LW\� DQG� UHODWLYHO\� ORZ� HI¿FLHQF\�
RI�WUHDWPHQW��,W�LV�EHOLHYHG�WKDW�ɋ356�RFFXUV�IURP�����WR����RI�WKH�WRWDO�
SRSXODWLRQ�VWXGLHG� �$��9RONRY���������ɋ356� LV�RIWHQ�SDUW�RI� WKH�RYHUDOO�
SDWKRORJ\�RI�WKH�UHVSLUDWRU\�WUDFW��DQG�LWV�SDWKRJHQHVLV�LV�FORVHO\�DVVRFLDWHG�
ZLWK� WKH� SDWKRJHQHVLV� RI� DVWKPD�� F\VWLF� ¿EURVLV� DQG� LQWROHUDQFHV� RI�
SLUD]RORQ�VHULHV��$LP��$LP�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�SHUIRUPDQFH�
RI�VHUXP�,J(�LQ�SDWLHQWV�ZLWK�FKURQLF�SRO\SRLG�UKLQRVLQXVLWLV��0DWHULDOV�DQG�
PHWKRGV��:H�H[DPLQHG����SDWLHQWV�ZLWK�FKURQLF�SRO\SRLG�UKLQRVLQXVLWLV��
ZHUH� KRVSLWDOL]HG� LQ� WKH� (17� GHSDUWPHQW� RI� WKH� �� FOLQLF� RI� 7DVKNHQW�
0HGLFDO�$FDGHP\�IURP������WR�������3DWLHQWV�ZLWK�FRQFRPLWDQW�DVWKPD�
DQG�VSHFL¿FDO�GLVHDVHV� �DVSLULQWROHUDQW�DVWKPD��V\QGURPH�RI�.DUWDJHQHU��
<RXQJ��HWF���LQ�WKLV�VWXG\�ZHUH�QRW�LQFOXGHG��$OO�SDWLHQWV�ZHUH�VXEMHFWHG�
WR�IXOO�FOLQLFDO�DQG�ODERUDWRU\�VWXGLHV��WKH�FROOHFWLRQ�KLVWRU\�RI�WKH�GLVHDVH��
UKLQRHQGRVFRS\�� FRPSXWHU� WRPRJUDSK\� DQG� LPPXQRORJLFDO� UHVHDUFK��
,PPXQRORJLFDO� VWXG\�ZDV� FRQGXFWHG� DW� WKH� ,QVWLWXWH� RI� ,PPXQRORJ\� RI�
$FDGHP\�RI�6FLHQFHV�RI�5HSXEOLF�RI�8]EHNLVWDQ��7DVKNHQW��8]EHNLVWDQ���
7KH� FRQWURO� JURXS� FRQVLVWHG� RI� ��� KHDOWK\� YROXQWHHUV�� 5HVXOWV�� 3DWLHQWV�
FRPSODLQHG� RI� GLI¿FXOW\� LQ� QDVDO� EUHDWKLQJ� ��������� LPSDLUHG� VHQVH�
RI� VPHOO� ��������� UHFXUUHQW� KHDGDFKHV� ��������� UXQQ\� QRVH� �������
VQHH]LQJ� ��������� QDVDO� SUXULWXV� ��������� ,Q� ������ RI� SDWLHQWV� DOOHUJLF�
WR�SUHVHQW�D�IDPLO\�KLVWRU\��DQG�LQ�����RI�FDVHV�LQ�WKH�SULPDU\�UHODWLYHV��
2I� KLVWRU\�� WKH� SDWLHQWV� KDG� VNLQ� GLVHDVHV� VXFK� DV� XUWLFDULD� �������� DQG�
HF]HPD����������,W�ZDV�IRXQG�WKDW�VRFLDO�VWDWXV�������RI�WKH�SDWLHQWV�ZHUH�
IDUPHUV������±�KRXVHZLYHV��������RI¿FH�ZRUNHUV�������±�FRQVWUXFWLRQ�
ZRUNHUV� DQG� ��� ±� PHFKDQLFV�� ,Q� WKH� PHGLFDO� KLVWRU\� RI� WKH� SDWLHQWV�
������ZHUH� KRPH� GRJV�� FDWV� ������� SRXOWU\� ������� DQG� RWKHU� DQLPDOV�
��������,Q�UKLQRVFRS\�YLVXDOL]HG�SRO\SV��SDUWLDOO\�RU�FRPSOHWHO\�RFFOXVLYH�
FRPPRQ�QDVDO�SDVVDJH�� ,Q�D� ODERUDWRU\�VWXG\�RI� WKH�SHULSKHUDO�EORRG�RI�
���SDWLHQWV� UHYHDOHG� HRVLQRSKLOLD� �������������� ,PPXQRORJLFDO� VWXG\�RI�
VHUXP� GHWHUPLQHG� WKDW� ��� SDWLHQWV� ZLWK� &356� LQGH[� ZDV� HOHYDWHG� ,J(�
��������������� ,8�PO��� ,Q� WKH� UHPDLQLQJ� ��� SDWLHQWV� ZLWK� ,J(� +356�
LQGH[� UDQJHG� ���������� ,8�PO�� &RQFOXVLRQ�� )URP� WKH� DERYH� LW� IROORZV�
WKDW� WKH�UDWH�RI�,J(�LQ�����RI�SDWLHQWV� LQFUHDVHG�DQG�WKLV�PD\�LQÀXHQFH�
WKH�UHFXUUHQFH�RI�SRO\SRLG�SURFHVV��,Q�WKLV�UHJDUG��RWRODU\QJRORJ\�VKRXOG�
DSSRLQW�VRPHRQH�ZLWK�&356�LPPXQRORJLFDO�VWXG\�RI�VHUXP�,J(�WR�VHOHFW�
WUHDWPHQW�VWUDWHJLHV�&356�
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ɋɊȺȼɇȿɇɂȿ�ɈȻɊȺɓȺȿɆɈɋɌɂ�ɇȺɋȿɅȿɇɂə�ɝ��ȺɋɌɊȺɏȺɇɂ�
ɁȺ�ɆȿȾɂɐɂɇɋɄɈɃ�ɉɈɆɈɓɖɘ��ȼɕɉɈɅɇəȿɆɈɃ�
ȻɊɂȽȺȾȺɆɂ�ɂɇɌȿɇɋɂȼɇɈɃ�ɌȿɊȺɉɂɂ�ɋɄɈɊɈɃ�
ɆȿȾɂɐɂɇɋɄɈɃ�ɉɈɆɈɓɂ�ɂ�ɋɉȿɐɂȺɅɂɁɂɊɈȼȺɇɇɕɆɂ�
ȻɊɂȽȺȾȺɆɂ�ɐȿɇɌɊȺ�ɆȿȾɂɐɂɇɕ�ɄȺɌȺɋɌɊɈɎ
ɇ�ɂ��Ȼɨɥɨɬɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ƚ��ɋɟɪɞɸɤɨɜD
Ⱥɫɬɪɚɯɚɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɪɹɞ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɭɫɩɟɯɨɜ� ɜ� ɨɛɥɚɫɬɢ�
ɷɤɫɬɪɟɧɧɨɝɨ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɧɚ�ɞɨɝɨɫɩɢɬɚɥɶɧɨɦ�ɷɬɚɩɟ��
ɜ�ɞɨɫɬɭɩɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ�ɨɤɚɡɚɥɨɫɶ�ɦɚɥɨ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɩɨɫɜɹɳɟɧɧɵɯ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ� ɮɨɪɦ� ɪɚɛɨɬɵ� ɛɪɢɝɚɞ�
Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɯ� ɰɟɧɬɪɨɜ� ɦɟɞɢɰɢɧɵ� ɤɚɬɚɫɬɪɨɮ� ɢ� ɪɚɛɨɬɵ� ɛɪɢɝɚɞ�
ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ�ɫɤɨɪɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɜ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�
ɪɟɝɢɨɧɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɛɵɥ�
ɚɧɚɥɢɡ�ɫɬɪɭɤɬɭɪ�ɨɛɪɚɳɚɟɦɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɝ��Ⱥɫɬɪɚɯɚɧɢ�ɡɚ�ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɶɸ�ɤ�ɜɪɚɱɚɦ�ɛɪɢɝɚɞ�ɐɟɧɬɪɚ�ɦɟɞɢɰɢɧɵ�ɤɚɬɚɫɬɪɨɮ�ɢ�ɤ�ɩɨɦɨɳɢ�
ɜɪɚɱɟɣ�ɛɪɢɝɚɞ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ�ɋɆɉ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɋɛɨɪ�
ɞɚɧɧɵɯ�ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɚɧɚɥɢɡɚ�ɞɨɤɭɦɟɧɬɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ� ɰɟɧɬɪɚ� ɨ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ�
ɫɦɟɪɬɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɝ�� Ⱥɫɬɪɚɯɚɧɢ�� ɞɨɤɭɦɟɧɬɨɜ� ɆɍɁ� ©ɋɤɨɪɚɹ�
ɦɟɞɢɰɢɧɫɤɚɹ�ɩɨɦɨɳɶª��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɤɚɪɬ�ɜɵɜɨɡɨɜ�ɛɪɢɝɚɞ�ɢɧɬɟɧɫɢɜɧɨɣ�
ɬɟɪɚɩɢɢ��ɞɨɤɭɦɟɧɬɨɜ�Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ�ɰɟɧɬɪɚ�ɦɟɞɢɰɢɧɵ�ɤɚɬɚɫɬɪɨɮ�
Ⱥɫɬɪɚɯɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɤɚɪɬ� ɜɵɡɨɜɨɜ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɛɪɢɝɚɞ� ɐɟɧɬɪɚ� ɦɟɞɢɰɢɧɵ� ɤɚɬɚɫɬɪɨɮ�� ɡɚɩɨɥɧɟɧɧɵɯ� ɜɪɚɱɚɦɢ� ɷɬɢɯ�
ɛɪɢɝɚɞ�� ɤɥɚɫɫɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ�� ɪɚɫɱɟɬɚ�
ɨɬɧɨɫɢɬɟɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɫɪɟɞɧɟɣ� ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ�� ɞɢɫɩɟɪɫɢɢ�
ɜɵɛɨɪɤɢ�� ɚɧɚɥɢɡɚ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɪɹɞɨɜ�� ɪɟɝɪɟɫɫɢɜɧɨɝɨ� ɚɧɚɥɢɡɚ��
ɤɨɪɪɟɥɹɰɢɢ��ɝɪɚɮɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ��ɐɢɮɪɨɜɵɟ�ɦɚɬɟɪɢɚɥɵ�ɨɛɪɚɛɨɬɚɧɵ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɫɪɟɞɫɬɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ��
Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɦɚɬɟɪɢɚɥɵ��ɉɨ�ɤɥɚɫɫɚɦ�ɛɨɥɟɡɧɟɣ�
ɧɚɢɛɨɥɶɲɢɣ� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɜɵɡɨɜɨɜ� ɛɪɢɝɚɞ� ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ�
ɋɆɉ�ɛɵɥ�ɩɨ�ɩɨɜɨɞɭ�ɡɚɛɨɥɟɜɚɧɢɣ�ɫɢɫɬɟɦɵ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ����������
ɬɪɚɜɦ�� ɨɛɪɚɳɟɧɢɣ� ɢ� ɞɪɭɝɢɯ� ɩɨɫɥɟɞɫɬɜɢɣ� ɜɨɡɞɟɣɫɬɜɢɹ� ɜɧɟɲɧɢɯ�
ɩɪɢɱɢɧ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ� ��������� ɛɨɥɟɡɧɟɣ� ɨɪɝɚɧɨɜ�
ɞɵɯɚɧɢɹ����������ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ���������ɩɫɢɯɢɱɟɫɤɢɯ�ɪɚɫɫɬɪɨɣɫɬɜ�
ɢ�ɪɚɫɫɬɪɨɣɫɬɜ�ɩɨɜɟɞɟɧɢɹ���������ɡɚɛɨɥɟɜɚɧɢɣ�ɷɧɞɨɤɪɢɧɧɵɯ�ɨɪɝɚɧɨɜ�
��������ɇɚ�ɷɬɢ�ɞɟɜɹɬɶ�ɤɥɚɫɫɨɜ�ɛɨɥɟɡɧɟɣ�ɩɪɢɯɨɞɢɥɨɫɶ�������ɜɵɡɨɜɨɜ�
ɛɪɢɝɚɞ� ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ�� ����� ɜɵɡɨɜɨɜ� ɐɟɧɬɪɚ� ɦɟɞɢɰɢɧɵ�
ɤɚɬɚɫɬɪɨɮ�ɩɪɢɯɨɞɢɥɨɫɶ�ɧɚ���ɤɥɚɫɫɨɜ�ɛɨɥɟɡɧɟɣ��ɧɚ�ɜɧɟɲɧɢɟ�ɩɪɢɱɢɧɵ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ� ��������� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɢɫɬɟɦɵ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� �������� ɢɧɮɟɤɰɢɨɧɧɵɟ� ɢ� ɩɚɪɚɡɢɬɚɪɧɵɟ� ɛɨɥɟɡɧɢ�
�������� ɫɢɦɩɬɨɦɵ� ɢ� ɩɪɢɡɧɚɤɢ� �������� ɷɧɞɨɤɪɢɧɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ�
�������� ɛɨɥɟɡɧɢ� ɨɪɝɚɧɨɜ� ɩɢɳɟɜɚɪɟɧɢɹ� �������� ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ� �������� Ⱥɧɚɥɢɡ� ɜɧɭɬɪɢɝɨɞɨɜɨɣ� ɩɨɦɟɫɹɱɧɨɣ�
ɞɢɧɚɦɢɤɢ� ɨɛɪɚɳɚɟɦɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɡɚ� ɷɤɫɬɪɟɧɧɨɣ� ɞɨɝɨɫɩɢɬɚɥɶɧɨɣ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ�� ɨɤɚɡɚɧɧɨɣ� ɜɪɚɱɚɦɢ� ɛɪɢɝɚɞ� ɢɧɬɟɧɫɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�ɋɆɉ��ɩɨɤɚɡɚɥ��ɱɬɨ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɱɢɫɥɨ�ɨɛɪɚɳɟɧɢɣ�ɛɵɥɨ�ɜ�
ɞɟɤɚɛɪɟ�±�������ɦɢɧɢɦɚɥɶɧɨɟ�±�ɜ�ɨɤɬɹɛɪɟ�±�������ɜ�ɨɫɬɚɥɶɧɵɟ�ɦɟɫɹɰɵ�
ɤɨɥɟɛɚɧɢɹ�ɨɛɪɚɳɟɧɢɣ�ɝɪɚɠɞɚɧ�ɛɵɥɢ�ɨɬ�����ɞɨ��������Ɂɢɦɨɣ�ɧɚɫɟɥɟɧɢɟ�
ɝ�� Ⱥɫɬɪɚɯɚɧɢ� ɨɛɪɚɳɚɥɨɫɶ� ɡɚ� ɷɤɫɬɪɟɧɧɨɣ� ɞɨɝɨɫɩɢɬɚɥɶɧɨɣ� ɩɨɦɨɳɶɸ�
ɤ� ɜɪɚɱɚɦ� ɛɪɢɝɚɞ� ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɧɚɢɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɡ�
�������ɱɢɫɥɚ� ɜɫɟɯ�ɨɛɪɚɳɟɧɢɣ��� ɧɚɢɦɟɧɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɨɛɪɚɳɟɧɢɣ�
ɛɵɥɨ�ɨɫɟɧɶɸ����������ɥɟɬɨɦ�ɱɢɫɥɨ�ɨɛɪɚɳɟɧɢɣ�ɞɨɫɬɢɝɥɨ��������ɜɟɫɧɨɣ�
±��������Ⱥɧɚɥɢɡ�ɜɧɭɬɪɢɝɨɞɨɜɨɣ�ɩɨɦɟɫɹɱɧɨɣ�ɞɢɧɚɦɢɤɢ�ɨɛɪɚɳɚɟɦɨɫɬɢ�
ɧɚɫɟɥɟɧɢɹ�ɝɨɪɨɞɚ�Ⱥɫɬɪɚɯɚɧɢ�ɡɚ�ɷɤɫɬɪɟɧɧɨɣ�ɞɨɝɨɫɩɢɬɚɥɶɧɨɣ�ɩɨɦɨɳɶɸ�
ɤ� ɜɪɚɱɚɦ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɛɪɢɝɚɞ�ɐɟɧɬɪɚ�ɦɟɞɢɰɢɧɵ� ɤɚɬɚɫɬɪɨɮ�
ɞɚɟɬ�ɫɨɜɟɪɲɟɧɧɨ�ɞɪɭɝɢɟ�ɩɨɤɚɡɚɬɟɥɢ��Ɇɚɤɫɢɦɚɥɶɧɨɟ�ɱɢɫɥɨ�ɨɛɪɚɳɟɧɢɣ�
ɛɵɥɨ�ɜ�ɚɜɝɭɫɬɟ�±��������ɦɢɧɢɦɚɥɶɧɨɟ�±�ɜ�ɹɧɜɚɪɟ�±�������ɜ�ɨɫɬɚɥɶɧɵɟ�
ɦɟɫɹɰɵ� ɤɨɥɟɛɚɧɢɹ� ɨɛɪɚɳɚɟɦɨɫɬɢ� ɛɵɥɢ� ɨɬ� ���� ɞɨ� ������� Ɉɫɟɧɶɸ�
ɧɚɫɟɥɟɧɢɟ�ɝɨɪɨɞɚ�ɨɛɪɚɳɚɥɨɫɶ�ɡɚ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɶɸ�ɧɚɢɛɨɥɶɲɟɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɪɚɡ� ��������� ɦɢɧɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɛɪɚɳɟɧɢɣ� ɛɵɥɨ�
ɡɢɦɨɣ� ��������� ɜɟɫɧɨɣ� ɢɯ� ɛɵɥɨ� ������� ɥɟɬɨɦ� ±� ������� ȼɵɜɨɞɵ��
��� ɋɪɚɜɧɟɧɢɟ� ɫɬɪɭɤɬɭɪ� ɨɛɪɚɳɚɟɦɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɝ�� Ⱥɫɬɪɚɯɚɧɢ� ɡɚ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ�� ɨɤɚɡɵɜɚɟɦɨɣ� ɜɪɚɱɚɦɢ� ɛɪɢɝɚɞ� ɋɆɉ� ɢɥɢ�
ɛɪɢɝɚɞ�ɐɆɄ��ɩɨɤɚɡɚɥɨ�ɡɧɚɱɢɬɟɥɶɧɭɸ�ɪɚɡɧɢɰɭ�ɜɨɡɪɚɫɬɧɨ�ɩɨɥɨɜɵɯ�ɢ�
ɫɟɡɨɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�� ���Ⱦɚɥɶɧɟɣɲɟɟ�ɩɥɚɧɢɪɨɜɚɧɢɟ�ɨɛɴɟɦɨɜ�ɪɚɛɨɬ�
ɷɬɢɯ� ɛɪɢɝɚɞ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�
ɞɨɥɠɧɨ� ɩɪɨɜɨɞɢɬɶɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɢ� ɫ� ɭɱɟɬɨɦ� ɱɢɫɥɚ� ɨɛɪɚɳɟɧɢɣ��
ɩɨɥɚ��ɜɨɡɪɚɫɬɚ�ɨɛɪɚɬɢɜɲɢɯɫɹ��ɫɟɡɨɧɨɜ�ɝɨɞɚ�
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,QWURGXFWLRQ��,Q�VSLWH�RI�VXFFHVVIXO�GHYHORSPHQW�LQ�WKH�VSKHUH�RI�PHGLFDO�
HPHUJHQF\�DW�WKH�SUH�KRVSLWDO�VWDJH��WKHUH�LV�VWLOO�OLWWOH�UHVHDUFK�GHYRWHG�WR�
HODERUDWLRQ�RI�WKH�RUJDQL]DWLRQDO�DFWLYLWLHV�RI�WHUULWRULDO�GLVDVWHU�PHGLFLQH�
FHQWHUV� EULJDGHV� DQG� LQWHQVLYH� WKHUDS\� EULJDGHV� RI� WKH� HPHUJHQF\� FDOO�
VHUYLFH� LQ� VSHFL¿F� DUHD� FRQGLWLRQV�� $LP�� 7KH� DLP� RI� WKH� SDSHU� LV� WR�
DQDO\]H�WKH�VWUXFWXUH�RI�$VWUDNKDQ�SRSXODWLRQ�PHGLFDO�DLG�DSSHDODELOLW\�WR�
LQWHQVLYH�WKHUDS\�EULJDGHV�RI�WKH�HPHUJHQF\�FDOO�VHUYLFH�DQG�WR�EULJDGHV�
RI� WKH� 'LVDVWHU� 0HGLFLQH� &HQWUH�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� GDWD�
UHFHLYHG�DUH�EDVHG�RQ� WKH� DQDO\VLV�RI� WKH� IROORZLQJ� VRXUFHV�� GRFXPHQWV�
RI�WKH�$VWUDNKDQ�PHGLFDO�LQIRUPDWLRQDO�FHQWUH�RQ�PRUELGLW\�DQG�PRUWDOLW\�
RI� $VWUDNKDQ� SRSXODWLRQ�� GRFXPHQWV� IURP� WKH� 0XQLFLSDO� +HDOWK� &DUH�
,QVWLWXWLRQ� ³(PHUJHQF\� FDOO� VHUYLFH´� LQFOXGLQJ� DPEXODQFH� LQWHQVLYH�
WKHUDS\� FDOO� FDUGV�� GRFXPHQWV� IURP� WKH� 7HUULWRULDO� 'LVDVWHU� 0HGLFLQH�
&HQWUH�RI�$VWUDNKDQ�UHJLRQ�LQFOXGLQJ�VSHFLDOL]HG�EULJDGHV�FDOO�FDUGV��¿OOHG�
LQ� E\� WKH� GRFWRUV� RI� WKDW�&HQWUH��%HVLGHV�� VHYHUDO�PHWKRGV� RI� VWDWLVWLFDO�
DQDO\VLV�ZHUH�XVHG��FDOFXODWLRQ�RI�UHODWLYH�LQGLFDWRUV��DULWKPHWLFDO�DYHUDJH��
VDPSOH�YDULDQFH��VWDWLVWLFDO�VHULHV�DQDO\VLV��UHJUHVVLYH�DQDO\VLV��FRUUHODWLRQ��
DQG� JUDSKLF� DQDO\VLV��'LJLWDO� GDWD� KDYH� EHHQ� SURFHVVHG�ZLWK� WKH� XVH� RI�
W\SLFDO�PHWKRGV�RI�VWDWLVWLFDO�DQDO\VLV��5HVXOWV��7KH�UHVHDUFK�VKRZHG�WKH�
IROORZLQJ� UHVXOWV��$FFRUGLQJ� WR� WKH� FDWHJRULHV� RI� GLVHDVHV� WKH� PDMRULW\�
RI�HPHUJHQF\�LQWHQVLYH�WKHUDS\�EULJDGHV�FDOOV�ZHUH�SHUIRUPHG�IRU�EORRG�
FLUFXODWRU\�V\VWHP�SUREOHPV����������WUDXPD�DQG�RWKHU�H[WHUQDO�LQÀXHQFH�
FDXVLQJ�GLVHDVHV�DQG�GHDWK����������UHVSLUDWRU\�GLVHDVHV����������QHUYRXV�
V\VWHP�SUREOHPV���������PHQWDO�GLVWUHVV�DQG�EHKDYLRUDO�GLVRUGHUV���������
HQGRFULQH�GLVHDVHV� ��������7KH�DERYH�QLQH�FDWHJRULHV�FRPSULVHG�������
RI�LQWHQVLYH�WKHUDS\�EULJDGHV�FDOOV�������RI�WKH�'LVDVWHU�0HGLFLQH�&HQWUH�
FDOOV�DUH�DFFRXQWHG�IRU�E\���GLVHDVH�FDWHJRULHV��H[WHUQDO�LQÀXHQFH�FDXVLQJ�
GLVHDVH� DQG� GHDWK� ��������� EORRG� FLUFXODWRU\� V\VWHP� SUREOHPV� ��������
LQIHFWLRXV� DQG� SDUDVLWLF� GLVHDVHV� �������� V\PSWRPV� DQG� VLJQV� ��������
HQGRFULQH� GLVHDVHV� �������� GLVHDVHV� RI� WKH� GLJHVWLYH� V\VWHP� ��������
FDQFHURXV�RQFRPD���������7KH�UHVXOWV�RI�WKH�DQDO\VLV�RI�DQQXDO�PRQWKO\�
G\QDPLFV�RI� DSSHDODELOLW\� IRU� SUH�KRVSLWDO� HPHUJHQF\�KHOS�� UHQGHUHG�E\�
LQWHQVLYH�WKHUDS\�EULJDGHV�RI�WKH�HPHUJHQF\�FDOO�VHUYLFH��VKRZHG�WKDW�WKH�
ODUJHVW�QXPEHU�RI�FDOOV�ZHUH�SHUIRUPHG�LQ�'HFHPEHU�±������WKH�VPDOOHVW�
±�LQ�2FWREHU�±�������LQ�WKH�UHVW�PRQWKV�RI�WKH�\HDU�WKH�FDOO�UDWH�ÀXFWXDWHG
IURP������WR�������$VWUDNKDQ�FLWL]HQV�FDOOHG�IRU�HPHUJHQF\�SUH�KRVSLWDO�
KHOS�WR�LQWHQVLYH�WKHUDS\�EULJDGHV�PRVW�RIWHQ�LQ�ZLQWHU��������RI�WKH�WRWDO�
QXPEHU� RI� FDOOV��� OHDVW� RIWHQ� WKH\�GLG� LW� LQ� DXWXPQ� ��������� LQ� VXPPHU�
WKH�QXPEHU�RI�FDOOV�DFFRXQWHG�IRU��������DQG�LQ�VSULQJ�±�IRU��������7KH�
UHVXOWV� RI� WKH� DQDO\VLV� RI� DQQXDO�PRQWKO\� G\QDPLFV� RI� DSSHDODELOLW\� IRU�
SUH�KRVSLWDO� HPHUJHQF\� KHOS�� UHQGHUHG� E\� VSHFLDOL]HG� EULJDGHV� RI� WKH�
'LVDVWHU� 0HGLFLQH� &HQWUH�� DUH� GLIIHUHQW�� 7KH� JUHDWHVW� QXPEHU� RI� FDOOV�
ZHUH�PDGH� LQ�$XJXVW�������� WKH�VPDOOHVW�QXPEHU�±� LQ�-DQXDU\�±�������
LQ� WKH�UHVW�PRQWKV�RI� WKH�\HDU� WKH�QXPEHU�RI�FDOOV�ÀXFWXDWHG�IURP������
WR��������,Q�DXWXPQ�WKH�SRSXODWLRQ�RI�WKH�WRZQ�WXUQHG�IRU�PHGLFDO�KHOS�
PRVW�RIWHQ����������ZKLOH�LQ�ZLQWHU�WKH�FDOOV�ZHUH�OHDVW�RIWHQ����������LQ�
VSULQJ�WKH�FDOOV�DFFRXQWHG�IRU��������DQG�LQ�VXPPHU�±��������&RQFOXVLRQ��
��� &RPSDULVRQ� RI�PHGLFDO� DLG� DSSHDODELOLW\� RI�$VWUDNKDQ� SRSXODWLRQ� WR�
LQWHQVLYH�WKHUDS\�EULJDGHV�RI�WKH�HPHUJHQF\�FDOO�VHUYLFH�DQG�VSHFLDOL]HG�
EULJDGHV� RI� WKH� 'LVDVWHU�0HGLFLQH� &HQWUH� VKRZHG� D� JUHDW� GLIIHUHQFH� LQ�
DJH��VH[�DQG�VHDVRQDO�FULWHULD�����7KH�IXUWKHU�SODQQLQJ�RI�WKH�ZRUN�DPRXQW�
IRU� WKH�EULJDGHV�DQG� LPSURYHPHQW�RI�RUJDQL]DWLRQDO� DFWLYLWLHV� VKRXOG�EH�
SHUIRUPHG� GHSHQGLQJ� RQ� DQG� LQ� DFFRUGDQFH� ZLWK� WKH� QXPEHU� RI� FDOOV��
SDWLHQWV¶�VH[�DQG�DJH��DQG�WKH�WLPH�RI�WKH�\HDU�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɉɈɇəɌɂɃ�©ɗɄɋɌɊȿɆȺɅɖɇȺə�
ɋɂɌɍȺɐɂəª�ɂ�©ɑɊȿɁȼɕɑȺɃɇȺə�ɋɂɌɍȺɐɂəª�ȼ�
ɗɄɋɌɊȿɆȺɅɖɇɈɃ�ɆȿȾɂɐɂɇȿ
Ɉ�Ⱥ��ɉɭɡɚɤ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɮɚɪɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ʉɨɬɜɢɰɤɚɹ��ɤ�ɮɚɪɦ�ɧ��
ɇ�Ⱥ��ɉɭɡɚɤ
ɏɚɪɶɤɨɜɫɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ɏɚɪɶɤɨɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɗɤɫɬɪɟɦɚɥɶɧɚɹ� ɦɟɞɢɰɢɧɚ� ±� ɨɛɥɚɫɬɶ� ɦɟɞɢɰɢɧɵ�� ɡɚɞɚɱɟɣ�
ɤɨɬɨɪɨɣ� ɹɜɥɹɟɬɫɹ� ɨɪɝɚɧɢɡɚɰɢɹ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�
ɥɸɞɹɦ�� ɨɤɚɡɚɜɲɢɦɫɹ� ɜ� ɱɪɟɡɜɵɱɚɣɧɵɯ�� ɷɤɫɬɪɟɦɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ��
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ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶ�ɧɚɲɟɣ�ɪɚɛɨɬɵ�±�ɢɫɫɥɟɞɨɜɚɬɶ�ɢ�ɨɩɪɟɞɟɥɢɬɶ�
ɨɬɥɢɱɢɟ� ɦɟɠɞɭ� ɩɨɧɹɬɢɹɦɢ� ©ɱɪɟɡɜɵɱɚɣɧɚɹª� ɢɥɢ� ©ɷɤɫɬɪɟɦɚɥɶɧɚɹª�
ɫɢɬɭɚɰɢɹ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɫɧɨɜɧɵɟ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɢɫɬɨɪɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ�� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɵ�� ɧɚɛɥɸɞɟɧɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɨɧɹɬɢɟ� ©ɷɤɫɬɪɟɦɚɥɶɧɚɹ� ɫɢɬɭɚɰɢɹª� ɨɯɜɚɬɵɜɚɟɬ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�
ɞɥɹ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�� ɩɪɟɞɟɥɶɧɵɟ�� ɤɪɚɣɧɢɟ� ɡɧɚɱɟɧɢɹ� ɬɚɤɢɯ�
ɷɥɟɦɟɧɬɨɜ� ɫɢɬɭɚɰɢɢ�� ɤɨɬɨɪɵɟ� ɬɪɟɛɭɸɬ� ɦɨɛɢɥɢɡɚɰɢɢ� ɚɞɚɩɬɢɜɧɵɯ�
ɪɟɫɭɪɫɨɜ� ɱɟɥɨɜɟɤɚ�� ȼ� ɫɥɭɱɚɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɬɚɤɨɣ� ɫɢɬɭɚɰɢɢ� ɞɥɹ� ɟɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɫɩɨɥɶɡɭɸɬ� ɬɚɤɢɟ� ɨɩɪɟɞɟɥɟɧɢɹ�� ɤɚɤ�� ©ɫɥɨɠɧɚɹª��
©ɬɹɠɟɥɚɹª�� ©ɤɪɢɬɢɱɟɫɤɚɹª�� ©ɚɜɚɪɢɣɧɚɹª�� ©ɱɪɟɡɜɵɱɚɣɧɚɹª��
©ɫɜɟɪɯɷɤɫɬɪɟɦɚɥɶɧɚɹª�� ©ɝɢɩɟɪɫɬɪɟɫɫɨɜɚɹª� ɢ� ɞɪ�� ɗɤɫɬɪɟɦɚɥɶɧɨɫɬɶ�
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɜɥɢɹɧɢɹ� ɧɚ� ɱɟɥɨɜɟɤɚ� ɫɬɪɟɫɫ�
ɮɚɤɬɨɪɨɜ� ɤɚɤ� ɢɧɬɟɧɫɢɜɧɨɝɨ� ɜɥɢɹɧɢɹ�� ɬɚɤ� ɢ� ɫɥɚɛɨ� ɢɧɬɟɧɫɢɜɧɨɝɨ�� Ʉ�
ɷɤɫɬɪɟɦɚɥɶɧɵɦ� ɮɚɤɬɨɪɚɦ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɬɚɤɠɟ� ɜɵɫɨɤɭɸ� �ɧɢɡɤɭɸ��
ɬɟɦɩɟɪɚɬɭɪɭ�� ɩɟɪɟɩɚɞɵ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ɝɢɩɨɤɫɢɸ��
ɛɨɥɶɲɢɟ� ɧɚɝɪɭɡɤɢ� ɧɚ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɢ� ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ� ɜɪɟɦɟɧɢ��
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɫɪɟɞɫɬɜ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɠɢɡɧɟɧɧɵɯ�ɩɪɨɛɥɟɦ��ɪɚɛɨɬɭ�ɜ�
ɧɨɱɧɨɟ�ɜɪɟɦɹ��ɩɪɟɜɵɲɟɧɢɟ�ɷɪɝɨɧɨɦɢɱɟɫɤɢɯ�ɧɨɪɦ��ɫɦɟɪɬɶ�ɪɨɞɧɵɯ�ɢ�
ɛɥɢɡɤɢɯ��ɧɚɩɪɹɠɟɧɧɵɟ�ɨɬɧɨɲɟɧɢɹ�ɜ�ɤɨɥɥɟɤɬɢɜɟ��ɨɩɚɫɧɨɫɬɶ�ɞɥɹ�ɠɢɡɧɢ�
ɢ�ɡɞɨɪɨɜɶɹ��ɧɨɜɢɡɧɭ��ɧɟɨɛɵɱɧɨɫɬɶ�ɡɚɞɚɧɢɣ�ɢ�ɬ�ɞ��Ɉɛɳɟɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�
ɪɚɫɫɦɨɬɪɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ�ɹɜɥɹɟɬɫɹ�ɬɨ��ɱɬɨ�ɨɧɢ�ɩɪɟɜɵɲɚɸɬ�ɞɢɚɩɚɡɨɧ�
ɨɩɬɢɦɚɥɶɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɱɟɥɨɜɟɤɚ� ɢ� ɬɟɦ� ɠɟ� ɞɨɛɚɜɥɹɸɬ�
ɫɢɬɭɚɰɢɢ� ɷɤɫɬɪɟɦɚɥɶɧɨɫɬɢ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɩɨɞ� ɷɤɫɬɪɟɦɚɥɶɧɨɣ�
ɫɢɬɭɚɰɢɟɣ� ɜ� ɧɚɭɱɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɩɨɧɢɦɚɸɬ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɞɥɹ�
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�� ɩɪɟɞɟɥɶɧɵɟ�� ɤɪɚɣɧɢɟ� ɡɧɚɱɟɧɢɹ� ɬɟɯ� ɷɥɟɦɟɧɬɨɜ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢɥɢ� ɟɟ� ɭɫɥɨɜɢɣ�� ɤɨɬɨɪɵɟ� ɬɪɟɛɭɸɬ� ɦɨɛɢɥɢɡɚɰɢɢ�
ɚɞɚɩɬɢɜɧɵɯ�ɫɩɨɫɨɛɧɨɫɬɟɣ�ɱɟɥɨɜɟɤɚ��ɧɟɞɨɫɬɚɬɨɱɧɨɟ�ɪɚɡɜɢɬɢɟ�ɤɨɬɨɪɵɯ�
ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɨɦɭ� ɫɬɪɟɫɫɭ�� ɚɞɚɩɬɚɰɢɨɧɧɨɦɭ�
ɪɚɫɫɬɪɨɣɫɬɜɭ� ɥɢɱɧɨɫɬɢ� ɢɥɢ� ɠɟ� ɤ� ɞɟɡɚɞɚɩɬɢɜɧɵɦ�� ɞɟɫɬɪɭɤɬɢɜɧɵɦ�
ɮɨɪɦɚɦ� ɤɪɢɡɢɫɧɨɝɨ� ɪɟɚɝɢɪɨɜɚɧɢɹ� �ɚɥɤɨɝɨɥɢɡɦ�� ɫɭɢɰɢɞ�� ɧɚɪɤɨɦɚɧɢɹ�
ɢ� ɞɪ���� ȿɫɥɢ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɩɨɧɹɬɢɹ� ©ɱɪɟɡɜɵɱɚɣɧɚɹ� ɫɢɬɭɚɰɢɹª��
ɬɨ� ɜ� ɬɨɥɤɨɜɵɯ� ɫɥɨɜɚɪɹɯ� ɫɥɨɜɨ� ©ɱɪɟɡɜɵɱɚɣɧɵɣª� ɬɪɚɤɬɭɟɬɫɹ� ɤɚɤ�
©ɢɫɤɥɸɱɢɬɟɥɶɧɵɣ��ɨɱɟɧɶ�ɛɨɥɶɲɨɣª��ɋɥɨɜɨɫɨɱɟɬɚɧɢɟ�©ɱɪɟɡɜɵɱɚɣɧɚɹ�
ɫɢɬɭɚɰɢɹª� ɨɩɪɟɞɟɥɹɟɬ� ɨɩɚɫɧɵɟ� ɫɨɛɵɬɢɹ� ɢɥɢ� ɹɜɥɟɧɢɹ�� ɤɨɬɨɪɵɟ�
ɩɪɢɜɨɞɹɬ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�� ɗɬɨ�
ɨɛɫɬɚɧɨɜɤɚ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ�� ɤɨɬɨɪɚɹ� ɫɥɨɠɢɥɚɫɶ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɚɜɚɪɢɢ�� ɨɩɚɫɧɨɝɨ� ɩɪɢɪɨɞɧɨɝɨ� ɹɜɥɟɧɢɹ�� ɤɚɬɚɫɬɪɨɮɵ��
ɫɬɢɯɢɣɧɨɝɨ� ɢɥɢ� ɞɪɭɝɨɝɨ� ɧɟɫɱɚɫɬɶɹ�� ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɝɨ� ɚɤɬɚ� ɫ�
ɱɟɥɨɜɟɱɟɫɤɢɦɢ�ɠɟɪɬɜɚɦɢ��ɧɚɧɟɫɟɧɢɟ�ɜɪɟɞɚ� ɡɞɨɪɨɜɶɸ�� ɡɧɚɱɢɬɟɥɶɧɵɟ�
ɦɚɬɟɪɢɚɥɶɧɵɟ� ɩɨɬɟɪɢ�� ɧɚɪɭɲɟɧɢɟ� ɭɫɥɨɜɢɣ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�� Ʉ�
ɱɪɟɡɜɵɱɚɣɧɵɦ� ɫɢɬɭɚɰɢɹɦ� ɨɬɧɨɫɹɬɫɹ� ɫɨɛɵɬɢɹ�� ɤɨɬɨɪɵɟ� ɜɵɯɨɞɹɬ�
ɡɚ� ɩɪɟɞɟɥɵ� ɨɛɵɱɧɨɝɨ� ɠɢɡɧɟɧɧɨɝɨ� ɨɩɵɬɚ� ɢ� ɦɨɝɭɬ� ɜɵɡɵɜɚɬɶ� ɫɬɪɟɫɫ�
ɬɪɚɜɦɚɬɢɱɟɫɤɨɝɨ� ɬɢɩɚ� ɭ� ɤɚɠɞɨɝɨ� ɱɟɥɨɜɟɤɚ�� ɑɪɟɡɜɵɱɚɣɧɵɦɢ�
ɫɢɬɭɚɰɢɹɦɢ� ɧɚɡɵɜɚɸɬ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ�� ɤɨɬɨɪɵɟ� ɜɨɡɧɢɤɚɸɬ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɫɬɢɯɢɣɧɵɯ� ɛɟɞɫɬɜɢɣ�� ɚɜɚɪɢɣ� ɢ� ɤɚɬɚɫɬɪɨɮ�
ɬɟɯɧɨɝɟɧɧɨɝɨ�� ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɥɢ� ɫɨɰɢɚɥɶɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ��
ɤɨɬɨɪɵɟ�ɜɵɡɵɜɚɸɬ�ɪɟɡɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɨɬ�ɧɨɪɦɵ�ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ�
ɥɸɞɟɣ��ɷɤɨɧɨɦɢɤɢ��ɫɨɰɢɚɥɶɧɨɣ�ɢɥɢ�ɟɫɬɟɫɬɜɟɧɧɨɣ�ɫɮɟɪɵ��ȼɫɥɟɞɫɬɜɢɟ�
ɷɬɨɝɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɜɥɢɹɧɢɹ� ɧɚ� ɱɟɥɨɜɟɤɚ� ɜɧɟɲɧɢɯ� ɢ� ɜɧɭɬɪɟɧɧɢɯ�
ɭɫɥɨɜɢɣ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɧɚɫɬɨɥɶɤɨ�� ɱɬɨ� ɜɵɡɵɜɚɟɬ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɟɝɨ�
ɫɨɫɬɨɹɧɢɢ��ɡɞɨɪɨɜɶɟ��ɢɯ�ɜɨɡɞɟɣɫɬɜɢɟ�ɨɰɟɧɢɜɚɟɬɫɹ�ɤɚɤ�ɱɪɟɡɜɵɱɚɣɧɨɟ��
ȼɵɜɨɞɵ�� Ɋɚɡɧɢɰɚ� ɦɟɠɞɭ� ɷɤɫɬɪɟɦɚɥɶɧɵɦɢ� ɢ� ɱɪɟɡɜɵɱɚɣɧɵɦɢ�
ɫɢɬɭɚɰɢɹɦɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɜɧɟɲɧɟɝɨ� ɜɥɢɹɧɢɹ� ɧɚ�
ɱɟɥɨɜɟɤɚ�� ȼ� ɱɪɟɡɜɵɱɚɣɧɵɯ� ɫɢɬɭɚɰɢɹɯ� ɜɫɟɝɞɚ� ɫɭɳɟɫɬɜɭɟɬ� ɨɩɚɫɧɨɫɬɶ�
ɞɥɹ� ɠɢɡɧɢ� ɢ� ɡɞɨɪɨɜɶɹ�� ɤɨɬɨɪɚɹ� ɨɬɪɚɠɚɟɬɫɹ� ɧɚ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɫɬɪɟɫɫɨɜɨɣ�ɪɟɚɤɰɢɢ�
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,QWURGXFWLRQ��(PHUJHQF\�PHGLFLQH�LV�WKH�¿HOG�RI�PHGLFLQH��ZKRVH�WDVN�LV�
WKH�RUJDQL]DWLRQ�RI�FDUH�IRU�SHRSOH�LQ�HPHUJHQF\��H[WUHPH�FRQGLWLRQV��$LP��
7KH� SXUSRVH� RI� RXU�ZRUN� LV� WR� LQYHVWLJDWH� DQG�GHWHUPLQH� WKH� GLIIHUHQFH�
EHWZHHQ�WKH�FRQFHSWV�RI�©HPHUJHQF\ª�RU�©H[WUHPHª�VLWXDWLRQ��0DWHULDOV�DQG�
PHWKRGV��%DVLF�UHVHDUFK�PHWKRGV�±�KLVWRULFDO�DQDO\VLV��OLWHUDWXUH�DQDO\VLV��
REVHUYDWLRQ�� 5HVXOWV�� 7KH� FRQFHSW� RI� ©H[WUHPH� VLWXDWLRQª� HQFRPSDVVHV�
DGYHUVH� IRU� OLIH�� OLPLW�� WKH� H[WUHPH� YDOXHV� RI� WKHVH� HOHPHQWV� VLWXDWLRQV�
WKDW�UHTXLUH�WKH�PRELOL]DWLRQ�RI�DGDSWLYH�KXPDQ�UHVRXUFHV��,Q�WKH�HYHQW�RI�
VXFK�D�VLWXDWLRQ��GHWHUPLQH�LWV�FKDUDFWHULVWLFV�LV�XVHG�VXFK�DV�©FRPSOH[ª��
©KHDY\ª�� ©FULWLFDOª�� ©HPHUJHQF\ª�� ©HPHUJHQF\ª�� ©VYHUKHNVWUHPDOQD\Dª��
©JLSHUVWUHVVRYD\Dª�HWF��([WUHPLW\�FRQVLGHUHG�DV�FKDUDFWHULVWLF�HIIHFWV�RQ�

KXPDQ� VWUHVV� IDFWRUV� VXFK� DV� WKH� LPSDFW� RI� LQWHQVLYH� DQG� ORZ� LQWHQVLW\��
%\� H[WUHPH� IDFWRUV� DUH� DOVR� KLJKHU� �ORZHU�� WHPSHUDWXUH� GLIIHUHQFHV� RI�
DWPRVSKHULF� SUHVVXUH�� K\SR[LD�� KHDY\� ORDGV� LQ�PDQXIDFWXULQJ� DQG� WLPH�
FRQVWUDLQWV�� ODFN� RI� UHVRXUFHV� WR� VROYH� SUREOHPV� LQ� OLIH�� ZRUN� DW� QLJKW��
H[FHHGLQJ� HUJRQRPLF� VWDQGDUGV�� WKH� GHDWK� RI� ORYHG� RQHV�� WHQVLRQV� LQ�
FROOHFWLYH� GDQJHU� WR� WKH� OLIH� DQG� KHDOWK�� QRYHOW\�� XQXVXDO� MREV�� HWF�� $�
FRPPRQ� IHDWXUH�RI� WKH� IDFWRUV� FRQVLGHUHG� LV� WKDW� WKH\� H[FHHG� WKH� UDQJH�
RI�RSWLPXP�KXPDQ�SHUIRUPDQFH��DQG�DGGHG�WKH�VDPH�VLWXDWLRQ�H[WUHPH��
&RQVHTXHQWO\�� XQGHU� WKH� H[WUHPH� VLWXDWLRQ� LQ� WKH� VFLHQWL¿F� OLWHUDWXUH� WR�
XQGHUVWDQG�WKH�DGYHUVH�OLIH��OLPLW��WKH�H[WUHPH�YDOXHV�RI�WKH�HOHPHQWV�RI�LWV�
DFWLYLWLHV�RU�FRQGLWLRQV�ZKLFK�UHTXLUH�WKH�PRELOL]DWLRQ�RI�DGDSWLYH�DELOLWLHV��
ODFN� RI� GHYHORSPHQW� ZKLFK� FDQ� OHDG� WR� SRVW�WUDXPDWLF� VWUHVV�� DGDSWLYH�
SHUVRQDOLW\�GLVRUGHU�RU�WR�PDODGDSWLYH��GHVWUXFWLYH�IRUPV�FULVLV�5HVSRQVH�
�DOFRKROLVP��VXLFLGH��GUXJ�DGGLFWLRQ��HWF����,I�ZH�FRQVLGHU�WKH�FRQFHSW�RI�
©HPHUJHQF\ª�� WKHQ� LQ� WKH�GLFWLRQDULHV� WKH�ZRUG�©HPHUJHQF\ª� LV�GH¿QHG�
DV�©H[FHSWLRQDOª��YHU\�PXFK��7KH�SKUDVH�©HPHUJHQF\ª�GH¿QHV�KD]DUGRXV�
HYHQWV�RU�FRQGLWLRQV� WKDW� OHDG�WR�D�EUHDFK�RI�VDIHW\��7KLV� LV� WKH�VLWXDWLRQ�
LQ�D�FHUWDLQ�DUHD��ZKLFK�KDV�GHYHORSHG�DV�D�UHVXOW�RI�DQ�DFFLGHQW��QDWXUDO�
KD]DUGV��DFFLGHQWV��RU�RWKHU�QDWXUDO�GLVDVWHU��WHUURULVW�DWWDFN�ZLWK�IDWDOLWLHV��
LQMXU\�WR�KHDOWK��VLJQL¿FDQW�¿QDQFLDO�ORVV��7R�(PHUJHQFLHV�DUH�HYHQWV�WKDW�
JR�EH\RQG�WKH�RUGLQDU\�H[SHULHQFH�RI�OLIH�FDQ�EH�VWUHVVIXO�DQG�WUDXPDWLF�
W\SH�RI�HDFK�SHUVRQ��(PHUJHQF\�FDOO�FLUFXPVWDQFHV�WKDW�DULVH�DV�D�UHVXOW�
RI� QDWXUDO� GLVDVWHUV�� DFFLGHQWV� DQG� PDQ�PDGH� GLVDVWHUV�� HQYLURQPHQWDO�
RU�VRFLDO�RULJLQ��ZKLFK�FDXVH�D�VKDUS�GHYLDWLRQ�IURP�WKH�QRUP�RI�KXPDQ�
DFWLYLW\�� HFRQRPLF�� VRFLDO� RU� QDWXUDO� VSKHUH��&RQVHTXHQWO\�� WKH� LQWHQVLW\�
RI�KXPDQ�LPSDFW�RQ�WKH�H[WHUQDO�DQG�LQWHUQDO�FRQGLWLRQV�LQFUHDVHV�VR�WKDW�
FDXVHV�D�FKDQJH�LQ�KLV�FRQGLWLRQ��KHDOWK��DQG� WKHLU� LPSDFW� LV�DVVHVVHG�DV�
DQ� HPHUJHQF\�� &RQFOXVLRQ�� 7KH� GLIIHUHQFH� EHWZHHQ� WKH� H[WUHPH� DQG�
HPHUJHQF\�VLWXDWLRQV�LV�WKH�LQWHQVLW\�RI�H[WHUQDO�LQÀXHQFH�RQ�WKH�SHUVRQ��,Q�
HPHUJHQF\�VLWXDWLRQV��WKHUH�LV�DOZD\V�D�GDQJHU�WR�OLIH�DQG�KHDOWK��ZKLFK�LV�
UHÀHFWHG�LQ�WKH�LQWHQVLW\�RI�WKH�VWUHVV�UHVSRQVH�
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ȿ�Ɇ��Ɇɚɧɚɪɛɟɤɨɜ��Ⱥ�Ⱥ��Ⱦɸɫɭɩɨɜ��Ⱥ�Ɂ��Ⱦɸɫɭɩɨɜ��Ⱥ�ɋ��Ⱥɛɢɲɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ɂ��Ⱦɸɫɭɩɨɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɝɨɪɨɞɚ�ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ��ɋɟɦɢɩɚɥɚɬɢɧɫɤ

ȼɜɟɞɟɧɢɟ��ɉɟɪɟɥɨɦ�ɧɚɞɤɨɥɟɧɧɢɤɚ� ɜɫɬɪɟɱɚɟɬɫɹ� ɭ�ɦɭɠɱɢɧ� ɜ� ɜɨɡɪɚɫɬɟ�
��±��� ɥɟɬ�� ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ� ɟɝɨ� ɩɪɢɱɢɧɨɣ� ɹɜɥɹɸɬɫɹ� ɬɚɤɢɟ� ɬɪɚɜɦɵ��
ɦɟɯɚɧɢɡɦɨɦ� ɤɨɬɨɪɵɯ� ɹɜɥɹɸɬɫɹ� ɫɢɥɶɧɵɟ� ɭɞɚɪɵ� �ɜ� ���� ɫɥɭɱɚɟɜ�� ɢ�
ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɨɢɫɲɟɫɬɜɢɹ� �ɜ� ���� ɫɥɭɱɚɟɜ��� ɑɚɳɟ� ɜɫɟɝɨ�
ɷɬɨ�ɩɪɹɦɨɣ�ɭɞɚɪ�ɢɥɢ�ɩɚɞɟɧɢɟ�ɧɚ�ɫɨɝɧɭɬɨɟ�ɤɨɥɟɧɨ��ɑɚɫɬɨɬɚ�ɩɟɪɟɥɨɦɨɜ�
ɧɚɞɤɨɥɟɧɧɢɤɚ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ�������ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɧɟɞɪɢɬɶ�
ɧɨɜɵɣ� ɫɩɨɫɨɛ� ɱɪɟɫɤɨɫɬɧɨɝɨ� ɨɫɬɟɨɫɢɧɬɟɡɚ� ɩɟɪɟɥɨɦɚ� ɧɚɞɤɨɥɟɧɧɢɤɚ��
ɤɨɬɨɪɵɣ� ɩɨɡɜɨɥɢɬ� ɫɧɢɡɢɬɶ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ� ɢ� ɨɫɭɳɟɫɬɜɢɬɶ�
ɩɪɨɮɢɥɚɤɬɢɤɭ� ɜɬɨɪɢɱɧɨɝɨ� ɫɦɟɳɟɧɢɹ� ɨɬɥɨɦɤɨɜ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ�
�ɂɧɧɨɜɚɰɢɨɧɧɵɣ� ɩɚɬɟɧɬ� ʋ� ������ Ɇɘ� ɊɄ�� ����� ɝ���� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɉɨ�ɞɚɧɧɨɦɭ�ɦɟɬɨɞɭ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ���ɨɩɟɪɚɰɢɣ�ɭ�ɛɨɥɶɧɵɯ�
ɫ� ɩɟɪɟɥɨɦɨɦ� ɧɚɞɤɨɥɟɧɧɢɤɚ�� ȼɨ� ɜɪɟɦɹ� ɪɚɛɨɬɵ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ�
ɤɥɢɧɢɱɟɫɤɢɟ� ɢ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ�� Ɍɟɯɧɢɱɟɫɤɢɣ� ɪɟɡɭɥɶɬɚɬ�
ɞɨɫɬɢɝɚɟɬɫɹ�ɬɟɦ��ɱɬɨ�ɩɨɫɥɟ�ɪɭɱɧɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɪɟɩɨɡɢɰɢɣ�ɨɬɥɨɦɤɨɜ�
ɧɚɞɤɨɥɟɧɧɢɤɚ�� ɪɟɩɨɧɢɪɨɜɚɧɧɨɟ� ɢɯ� ɫɨɫɬɨɹɧɢɟ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�
ɭɞɟɪɠɢɜɚɸɬ� ɞɜɭɦɹ� ɩɚɪɚɥɥɟɥɶɧɵɦɢ� ɫɩɢɰɚɦɢ�� ɩɪɨɜɟɞɟɧɧɵɦɢ�
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɤ� ɥɢɧɢɢ� ɢɡɥɨɦɚ� ɨɬɥɨɦɤɨɜ�� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɪɨɜɟɞɟɧɢɟɦ�ɞɜɭɯ�ɫɩɢɰ�ɫ�ɭɩɨɪɧɨɣ�ɩɥɨɳɚɞɤɨɣ�ɜɨ�ɜɡɚɢɦɧɨ�ɜɫɬɪɟɱɧɨɦ�
ɧɚɩɪɚɜɥɟɧɢɢ� ɜɨ� ɮɪɨɧɬɚɥɶɧɨɣ� ɩɥɨɫɤɨɫɬɢ� ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ� ɤ�
ɨɫɹɦ� ɩɟɪɜɵɯ� ɫɩɢɰ�� ɭɞɟɪɠɢɜɚɸɳɢɯ� ɨɬɥɨɦɤɢ�� ɋɩɢɰɵ� ɮɢɤɫɢɪɭɸɬ�
ɩɨɥɭɤɨɥɶɰɚɦ�ɜ�ɧɚɬɹɧɭɬɨɦ�ɩɨɥɨɠɟɧɢɣ�ɜ�ɪɟɠɢɦɟ�ɤɨɦɩɪɟɫɫɢɢ�ɨɬɥɨɦɤɨɜ�
ɞɪɭɝ� ɤ� ɞɪɭɝɭ�� Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɩɹɬɢ� ɛɨɥɶɧɵɯ�� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɞɚɧɧɵɦ�
ɫɩɨɫɨɛɨɦ�� ɧɚ� ɤɨɧɬɪɨɥɶɧɵɯ� ɪɟɧɬɝɟɧɨɝɪɚɦɦɚɯ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�
ɨɩɪɟɞɟɥɟɧɨ� ɩɨɥɧɨɟ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɚɧɚɬɨɦɢɢ� ɧɚɞɤɨɥɟɧɧɢɤɚ�� ɇɚ�
ɪɟɧɬɝɟɧɨɜɫɤɢɯ�ɫɧɢɦɤɚɯ�ɱɟɪɟɡ�ɦɟɫɹɰ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɫɬɨɹɧɢɟ�ɤɨɫɬɧɵɯ�
ɨɬɥɨɦɤɨɜ�ɛɵɥɨ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ��ɧɟ�ɛɵɥɨ�ɩɪɢɡɧɚɤɨɜ�ɜɬɨɪɢɱɧɨɝɨ�
ɫɦɟɳɟɧɢɹ� ɨɬɥɨɦɤɨɜ�� Ɇɹɝɤɢɟ� ɬɤɚɧɢ� ɜɨɤɪɭɝ� ɫɩɢɰ� ɛɟɡ� ɩɪɢɡɧɚɤɨɜ�
ɜɨɫɩɚɥɟɧɢɹ��Ɏɭɧɤɰɢɢ�ɤɨɥɟɧɧɵɯ�ɫɭɫɬɜɨɜ�ɜɨɫɫɬɚɧɚɜɥɢɜɚɥɢɫɶ��ȼɵɜɨɞɵ��
ɉɪɟɞɥɚɝɚɟɦɵɣ� ɫɩɨɫɨɛ� ɦɚɥɨɬɪɚɜɦɚɬɢɱɟɧ�� ɢɫɤɥɸɱɚɟɬɫɹ� ɜɬɨɪɢɱɧɨɟ�
ɫɦɟɳɟɧɢɟ� ɨɬɥɨɦɤɨɜ� ɜɨ� ɜɪɟɦɹ� ɱɪɟɫɤɨɫɬɧɨɝɨ� ɨɫɬɟɨɫɢɧɬɟɡɚ� ɫɩɢɰɚɦɢ��
ɬɟɦ�ɫɚɦɵɦ�ɭɥɭɱɲɚɸɬɫɹ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɬɚɤɢɯ�ɛɨɥɶɧɵɯ�
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,QWURGXFWLRQ��7KH�IUDFWXUH�RI�WKH�NQHH�FRPPRQ�LQ�PHQ�DJHG���±���\HDUV�
DQG� WKH� SULPDU\� FDXVH� RI� VXFK� LQMXULHV�� WKH� PHFKDQLVP� RI� ZKLFK� DUH�
KHDY\� EORZV� �LQ� ���� RI� FDVHV�� DQG� WUDI¿F� DFFLGHQWV� �LQ� ���� RI� FDVHV��
&DPH� MXVW� NLFN� LV� D� GLUHFW� EORZ� RU� D� SHUVRQ� FDQ� IDOO� RQ� EHQGHG� NQHH�
&KDVWRWD�RI�SDWHOOD�IUDFWXUHV�LV�DERXW�����RI�WKH�3XUSRVH�RI�WKH�VWXG\��7R�
LQWURGXFH�D�QHZ�PHWKRG�RI�WUDQVRVVHRXV�RVWHRV\QWKHVLV�RI�IUDFWXUHV�RI�WKH�
NQHH��ZKLFK�ZLOO� DOORZ� WR� ORZHU�D� WUDXPDWLVP�DQG� WR�SUHYHQW� VHFRQGDU\�
GLVSODFHPHQW�RI�ERQH�IUDJPHQWV�GXULQJ�WKH�RSHUDWLRQ���,QQRYDWLYH�SDWHQW�
��������WKH�02-�5.���������0DWHULDO�DQG�PHWKRGV��8QGHU�WKLV�PHWKRG�
ZHUH�FRQGXFWHG���RSHUDWLRQV�LQ�SDWLHQWV�ZLWK�IUDFWXUH�RI�WKH�NQHH��'XULQJ�
WKH�RSHUDWLRQ�ZHUH�XVHG�FOLQLFDO�DQG�[�UD\�PHWKRGV��7KH�WHFKQLFDO�UHVXOW�
LV�DFKLHYHG�E\�WKH�IDFW�WKDW�DIWHU�FOLQLFDO�PDQXDO�UHSRVLWLRQ�RI�IUDJPHQWV�
RI� WKH�SDWHOOD��GHSRVLW� WKHLU�FRQGLWLRQ�SUH�NHHS�WZR�SDUDOOHO�VSRNHV��KHOG�
SHUSHQGLFXODU�WR�WKH�OLQH�RI�IUDFWXUH�IUDJPHQWV�ZLWK�WKH�VXEVHTXHQW�KROGLQJ�
RI�WZR�VSRNHV�ZLWK�WKUXVW�DUHD�LQ�PXWXDOO\�RSSRVLWH�GLUHFWLRQ�LQ�D�YHUWLFDO�
SODQH�SHUSHQGLFXODU�WR�WKH�D[HV�RI�WKH�¿UVW�VSRNHV�KROGLQJ�WKH�IUDJPHQWV�
VSRNHV�¿[�WKH�VHPLULQJV�LQ�WKH�WHQVH�RI�WKH�SURYLVLRQV�LQ�WKH�FRPSUHVVLRQ�
PRGH�RI�IUDJPHQWV�WRJHWKHU��5HVXOWV��)LYH�SDWLHQWV�RSHUDWHG�WKLV�ZD\�IRU�
FRQWURO�UDGLRJUDSKV�DIWHU�VXUJHU\�GHFLGHG�IXOO�UHVWRUDWLRQ�RI�DQDWRP\�RI�WKH�
NQHH��2Q�[�UD\�LPDJHV�LQ�D�PRQWK�DIWHU�VXUJHU\�VWDQGLQJ�ERQH�IUDJPHQWV�
ZHUH� VDWLVIDFWRU\��ZLWK� QR� HYLGHQFH� RI� VHFRQGDU\� GLVSODFHPHQW� RI� ERQH�
IUDJPHQWV��6RIW�WLVVXHV�DURXQG�WKH�VSRNHV�ZHUH�QR�VLJQV�RI�LQÀDPPDWLRQ��
)XQFWLRQV�NQHH�6XVWD�UHVWRUHG��&RQFOXVLRQ��7KH�SURSRVHG�PHWKRG�LV�ORZ�
LPSDFW�� LV� H[FOXGHG� VHFRQGDU\� GLVSODFHPHQW� RI� ERQH� IUDJPHQWV� GXULQJ�
WUDQVRVVHRXV� RVWHRV\QWKHVLV� VSRNHV�� WKHUHE\� LPSURYLQJ� WKH� UHVXOWV� RI�
WUHDWPHQW�RI�VXFK�SDWLHQWV

ɉȿɊȼɂɑɇȺə�ɏɂɊɍɊȽɂɑȿɋɄȺə�ɋɌȺȻɂɅɂɁȺɐɂə�
ɉȿɊȿɅɈɆɈȼ�©ɉɂɅɈɇȺª�ȻɈɅɖɒȿȻȿɊɐɈȼɈɃ�ɄɈɋɌɂ�
ȼɇȿɒɇɂɆɂ�ɎɂɄɋɂɊɍɘɓɂɆɂ�ɍɋɌɊɈɃɋɌȼȺɆɂ�
Ȼ�Ⱥ��ɏɚɱɚɬɭɪɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɉ�Ⱥ��ɂɜɚɧɨɜ
ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɫɤɨɪɨɣ�ɩɨɦɨɳɢ�ɢɦ��
ɇ�ȼ��ɋɤɥɢɮɨɫɨɜɤɫɨɝɨ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɟɪɟɥɨɦɵ� ©ɩɢɥɨɧɚª� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ�
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ�ɬɹɠɟɥɵɦ�ɩɨɜɪɟɠɞɟɧɢɟɦ�ɨɤɪɭɠɚɸɳɢɯ�ɦɹɝɤɢɯ�ɬɤɚɧɟɣ��
Ⱦɚɧɧɵɣ�ɜɢɞ�ɩɟɪɟɥɨɦɨɜ�ɜɨɡɧɢɤɚɟɬ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɜɵɫɨɤɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�
ɬɪɚɜɦ� �ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɨɢɫɲɟɫɬɜɢɹ�� ɩɚɞɟɧɢɹ� ɫ� ɜɵɫɨɬɵ���
ɚ� ɬɚɤɠɟ� ɜ� ɫɨɫɬɚɜɟ� ɫɨɱɟɬɚɧɧɨɣ� ɬɪɚɜɦɵ�� ɉɪɢ� ɞɜɭɯɷɬɚɩɧɨɣ� ɬɚɤɬɢɤɟ�
ɥɟɱɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɬɟɪɠɧɟɜɵɯ� ɚɩɩɚɪɚɬɨɜ� ɧɚɪɭɠɧɨɣ� ɮɢɤɫɚɰɢɢ�
�ȺɇɎ�� ɜ� ɤɚɱɟɫɬɜɟ� ɦɟɬɨɞɚ� ɩɟɪɜɢɱɧɨɣ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɫɬɚɛɢɥɢɡɚɰɢɢ�
ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɚɥɶɧɵɦ� ɞɥɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɞɥɢɧɵ� ɤɨɧɟɱɧɨɫɬɢ�� ɢ�
ɛɵɫɬɪɨɝɨ� ɤɭɩɢɪɨɜɚɧɢɹ� ɨɬɟɤɚ�� ɨɛɥɟɝɱɚɟɬ� ɭɯɨɞ� ɡɚ� ɦɹɝɤɢɦɢ� ɬɤɚɧɹɦɢ�
ɢ� ɫɨɯɪɚɧɹɟɬ� ɦɨɛɢɥɶɧɨɫɬɶ� ɩɚɰɢɟɧɬɚ�� ɏɢɪɭɪɝɢ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�
ɩɟɪɜɢɱɧɨɣ� ɮɢɤɫɚɰɢɢ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ȺɇɎ� ɱɚɫɬɨ� ɨɫɧɨɜɵɜɚɸɬɫɹ� ɧɚ�
ɥɢɱɧɵɯ�ɩɪɟɞɩɨɱɬɟɧɢɹɯ��ɬɚɤ�ɤɚɤ�ɞɨ�ɫɢɯ�ɩɨɪ�ɧɟɬ�ɱɟɬɤɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�
ɨ� ɩɪɟɢɦɭɳɟɫɬɜɚɯ� ɢ� ɧɟɞɨɫɬɚɬɤɚɯ� ɪɚɡɥɢɱɧɵɯ� ɤɨɦɩɨɧɨɜɨɤ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɢɞɚ� ɩɟɪɟɥɨɦɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɟɧɢɟ�
ɪɚɡɥɢɱɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɤɨɦɩɨɧɨɜɨɤ� ȺɇɎ�� ɜɵɛɨɪ� ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɜɚɪɢɚɧɬɚ� ɚɩɩɚɪɚɬɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɜɢɞɚ� ɩɟɪɟɥɨɦɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɞɚɧɧɵɯ�ɬɪɢɞɰɚɬɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�
©ɩɢɥɨɧɚª� ɜ� ɫɨɫɬɚɜɟ� ɫɨɱɟɬɚɧɧɨɣ� ɬɪɚɜɦɵ��ȼ� ɯɨɞɟ� ɥɟɱɟɧɢɹ� ɩɪɨɜɨɞɢɥɢ�
ɮɢɤɫɚɰɢɸ� ɨɞɧɢɦ� ɢɡ� ɜɚɪɢɚɧɬɨɜ� ȺɇɎ�� ȺɈ�ȺɇɎ� ±� ɤɥɚɫɫɢɱɟɫɤɚɹ�
ɦɨɧɨɥɚɬɟɪɚɥɶɧɚɹ� ɤɨɦɩɨɧɨɜɤɚ� ɫ� ɩɪɨɜɟɞɟɧɢɟɦ� ɜɢɧɬɚ� ɒɚɧɰɚ� ɜ�
ɨɫɧɨɜɚɧɢɟ� ɱɟɬɜɟɪɬɨɣ� ɩɥɸɫɧɟɜɨɣ� ɤɨɫɬɢ�� Ⱦ�ȺɇɎ� ±� ɤɨɦɩɨɧɨɜɤɚ� ɫ�
ɩɪɨɜɟɞɟɧɢɟɦ�ɫɬɟɪɠɧɹ�ɒɬɟɣɧɦɚɧɚ�ɱɟɪɟɡ�ɩɹɬɨɱɧɭɸ�ɤɨɫɬɶ�ɢ�ɮɢɤɫɚɰɢɟɣ�
ɫɪɟɞɧɟɝɨ�ɨɬɞɟɥɚ�ɫɬɨɩɵ��ɍ�ȺɇɎ�±�ɜɚɪɢɚɧɬ�ɫ�ɜɜɟɞɟɧɢɟɦ�ɞɜɭɯ�ɜɢɧɬɨɜ�
ɒɚɧɰɚ� ɜ� ɩɹɬɨɱɧɭɸ� ɤɨɫɬɶ�� ɋȾ�ȺɇɎ� ±� ɫɩɢɰɟɜɨɣ� ɞɢɫɬɪɚɤɰɢɨɧɧɵɣ�
ɚɩɩɚɪɚɬ� ɂɥɢɡɚɪɨɜɚ�� ɫɨɫɬɨɹɳɢɣ� ɢɡ� ɞɜɭɯ� ɛɚɡɨɜɵɯ� ɨɩɨɪ�� ɨɞɧɨɣ�
ɪɟɩɨɡɢɰɢɨɧɧɨɣ� ɢ� ɩɹɬɢ� ɮɢɤɫɢɪɭɸɳɢɯ� ɫɩɢɰ�� ɉɟɪɜɢɱɧɚɹ� ɮɢɤɫɚɰɢɹ�
ȺɈ�ȺɇɎ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɭ���������ɩɚɰɢɟɧɬɨɜ��Ⱦ�ȺɇɎ�ɩɪɢɦɟɧɹɥɢ�
ɜ� ��� ������ ɫɥɭɱɚɹɯ�� ɍ�ȺɇɎ� ɢɫɩɨɥɶɡɨɜɚɧ� ɭ� �� ������ ɩɚɰɢɟɧɬɨɜ�
ɢ� ɋȾ�ȺɇɎ� ±� ɭ� �� ������ ɩɚɰɢɟɧɬɨɜ�� ��� ������ ɛɨɥɶɧɵɦ� ɮɢɤɫɚɰɢɹ�
ȺɇɎ� ɜɵɩɨɥɧɟɧɚ� ɩɟɪɜɢɱɧɨ�� ɍ� ��� ������ ɩɚɰɢɟɧɬɨɜ� ɢɦɦɨɛɢɥɢɡɚɰɢɹ�
ɩɟɪɟɥɨɦɚ� ȺɇɎ� ɜɵɩɨɥɧɟɧɚ� ɜ� ɨɬɫɪɨɱɟɧɧɨɦ� ɩɨɪɹɞɤɟ�� ɜ� ɬɪɟɯ� ������
ɫɥɭɱɚɹɯ� � ɢɫɩɨɥɶɡɨɜɚɧ� Ⱦɋ�ȺɇɎ�� ɭ� �� ������ ɩɚɰɢɟɧɬɨɜ� ±� ȺɈ�ȺɇɎ�
ɢɥɢ�Ⱦ�ȺɇɎ��Ⱦɜɭɦ������ɩɚɰɢɟɧɬɚɦ�ɮɢɤɫɚɰɢɹ�ȺɇɎ�ɧɟ�ɜɵɩɨɥɧɹɥɚɫɶ��
ȼ� ɯɨɞɟ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɫɪɚɜɧɟɧɢɟ� ɩɨ�
ɤɪɢɬɟɪɢɹɦ��ɤɚɱɟɫɬɜɨ�ɪɟɩɨɡɢɰɢɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɨɦɩɨɧɨɜɤɢ�ȺɇɎ��
ɫɬɚɛɢɥɶɧɨɫɬɶ� ɮɢɤɫɚɰɢɢ�� ɜɨɡɦɨɠɧɨɫɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɞɢɫɬɪɚɤɰɢɢ�
ɩɟɪɟɥɨɦɚ�ɜ�ɨɬɫɪɨɱɟɧɧɨɦ�ɩɟɪɢɨɞɟ��ɞɨɫɬɭɩɧɨɫɬɶ�ɞɥɹ�ɭɯɨɞɚ�ɡɚ�ɦɹɝɤɢɦɢ�
ɬɤɚɧɹɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ��� ������ ɛɨɥɶɧɵɯ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ�
ɪɟɩɨɡɢɰɢɹ� ɢ� ɞɨɫɬɚɬɨɱɧɚɹ� ɞɢɫɬɪɚɤɰɢɹ� ɞɨɫɬɢɝɧɭɬɚ� ɨɞɧɨɦɨɦɟɧɬɧɨ��

Ⱦɜɟɧɚɞɰɚɬɢ�������ɩɚɰɢɟɧɬɚɦ�ɩɨɬɪɟɛɨɜɚɥɚɫɶ�ɨɬɫɪɨɱɟɧɧɚɹ�ɪɟɩɨɡɢɰɢɹ��
ɭ� �� ������ ɩɚɰɢɟɧɬɨɜ� ɩɪɢ� ɮɢɤɫɚɰɢɢ� ɚɩɩɚɪɚɬɨɦ� ȺɈ�ȺɇɎ�� ɜ� �� �����
ɫɥɭɱɚɹɯ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� Ⱦ�ȺɇɎ�� ɢ� ɭ� �� ������ ɛɨɥɶɧɵɯ� ±� ɩɪɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɋȾ�ȺɇɎ��Ⱦɜɭɯɷɬɚɩɧɚɹ�ɞɢɫɬɪɚɤɰɢɹ�ɛɵɥɚ�ɨɛɭɫɥɨɜɥɟɧɚ�
ɬɹɠɟɥɵɦ� ɫɨɫɬɨɹɧɢɟɦ� ɩɚɰɢɟɧɬɚ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɭɯɨɞɚ� ɡɚ� ɦɹɝɤɢɦɢ�
ɬɤɚɧɹɦɢ��ɩɨɝɪɟɲɧɨɫɬɶɸ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɩɟɪɜɢɱɧɨɣ�ɮɢɤɫɚɰɢɢ��ɉɪɢ�
ɮɢɤɫɚɰɢɢ�ɩɟɪɟɥɨɦɨɜ�ȺɈ�ȺɇɎ�ɱɚɳɟ�ɜɫɟɝɨ��ɜ�����ɫɥɭɱɚɟɜ��ɜɨɡɧɢɤɚɟɬ�
ɜɬɨɪɢɱɧɨɟ� ɫɦɟɳɟɧɢɟ� ɨɬɥɨɦɤɨɜ��ɍ�ȺɇɎ� ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɭɞɨɛɧɨɣ�
ɤɨɦɩɨɧɨɜɤɨɣ� ɞɥɹ� ɭɯɨɞɚ� ɡɚ� ɦɹɝɤɢɦɢ� ɬɤɚɧɹɦɢ�� Ⱦ�ȺɇɎ� ɢ� ɋȾ�ȺɇɎ�
ɩɨɡɜɨɥɹɸɬ�ɜɵɩɨɥɧɹɬɶ�ɞɢɫɬɪɚɤɰɢɸ�ɩɟɪɟɥɨɦɚ�ɜ�ɨɬɫɪɨɱɟɧɧɨɦ�ɩɨɪɹɞɤɟ�
ɫ� ɦɢɧɢɦɚɥɶɧɨɣ� ɩɨɬɟɪɟɣ� ɪɟɩɨɡɢɰɢɢ�� ɩɪɢ� ɫɨɯɪɚɧɟɧɢɢ� ɫɬɚɛɢɥɶɧɨɣ�
ɮɢɤɫɚɰɢɢ��ȼɵɜɨɞɵ��Ⱦ�ȺɇɎ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɧɟɨɛɯɨɞɢɦɭɸ�ɞɢɫɬɪɚɤɰɢɸ�
ɨɬɥɨɦɤɨɜ�� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɮɢɤɫɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɯɨɪɨɲɢɣ�
ɞɨɫɬɭɩ�ɤ�ɩɨɜɪɟɠɞɟɧɧɵɦ�ɨɤɪɭɠɚɸɳɢɦ�ɦɹɝɤɢɦ�ɬɤɚɧɹɦ��ɉɪɢ�ɬɹɠɟɥɨɦ�
ɩɨɜɪɟɠɞɟɧɢɢ� ɨɤɪɭɠɚɸɳɢɯ� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ� ɢ� ɨɬɤɪɵɬɵɯ� ɩɟɪɟɥɨɦɚɯ�
ɨɩɬɢɦɚɥɶɧɵɦ� ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɍ�ȺɇɎ�� ɉɪɢ� ɨɬɫɭɬɫɬɜɢɢ�
ɲɢɪɨɤɨɝɨ� ɜɵɛɨɪɚ� ɤɨɦɩɥɟɤɬɭɸɳɢɯ� ɞɥɹ� ɫɬɟɪɠɧɟɜɨɝɨ� ɚɩɩɚɪɚɬɚ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɜɚɪɢɚɧɬɵ�ȺɈ�ȺɇɎ�ɢɥɢ�ɋȾ�ȺɇɎ�
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,QWURGXFWLRQ��7KH�WLELD�SLORQ�IUDFWXUHV�DFFRPSDQLHG�E\�VHYHUH�GDPDJH�WR�
WKH� VXUURXQGLQJ� VRIW� WLVVXHV��7KLV� W\SH� RI� IUDFWXUH� RFFXUV� DV� D� UHVXOW� RI�
KLJK�HQHUJ\� WUDXPD� �FDU� DFFLGHQWV�� IDOOV� IURP� KHLJKWV��� DQG� DV� SDUW� RI�
SRO\WUDXPD��7KH�WKH�WZR�VWHS�FRQFHSW�LV�RSWLPDO�IRU�WKH�WUHDWPHQW�RI�WKLV�
W\SH�RI�IUDFWXUH�LV�PDQDJHPHQW�RI�WKH�VRIW�WLVVXHV��UHFUHDWLRQ�RI�WKH�MRLQW�
VXUIDFHV�DQG�UHVWRUDWLRQ�RI� OLPE�DOLJQPHQW��6XUJHRQV��XVLQJ� WKH�SULPDU\�
VWDELOL]DWLRQ�ZLWK� WKH�([)L[�� RIWHQ�EDVHG�RQ�SHUVRQDO� SUHIHUHQFHV�� VLQFH�
WKHUH�LV�VWLOO�QR�FOHDU�XQGHUVWDQGLQJ�RI�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�
RI� GLIIHUHQW� FRQ¿JXUDWLRQV�� GHSHQGLQJ� RQ� WKH� W\SH� RI� IUDFWXUH�� $LP��
&RPSDULVRQ� RI� YDULRXV�([)L[� FRQ¿JXUDWLRQV�� DQG� VHOHFWLRQ� RI� RSWLPXP�
YDULDW\�GHSHQGLQJ�RQ�WKH�NLQG�RI�IUDFWXUH��0DWHULDOV�DQG�PHWKRGV��%HWZHHQ�
-DQXDU\� ����� DQG� )HEUXDU\� ����� WKHUH� ZHUH� ��� SDWLHQWV� ZLWK� SLORQ�
IUDFWXUHV�DV�SDUW�RI�SRO\WUDXPD��7KH�PDQDJPHQW�FRQVLVW�RI�WZR�VWDJHV��RQ�
WKH�¿UVW� VWDJH� IUDFWXUH�ZHUH�¿[HG�ZLWK� QRH� RI�([)L[� RSWLRQ� DQG� GXULQJ�
WKH�VHFRQG�WKHUH�ZHUH�ZHPD�PDGH�RSHQ�UHSRVLWLRQ�DQG�LQWHUQDO�¿[DWLRQ��
'XULQJ� WKH� ¿UVW� VWDJH� ZHUH� XVHG� VHYHUDO� RSOWLRQ� RI� ([)L[��$2�([)L[±�
FODVVLF�PRQRODWHUDO�¿[DWRU�ZLWK�6FKDQW]�VFUHZV�KHOG�WURXJKW� WKH�EDVH�RI�
IRXUWK�PHWDWDUVDO�ERQH��'�([)L[�±�YHUVLRQ�ZLWK�6WHLQPDQQ�VFUHZ�WKURXJK�
WKH�FDOFDQHXV�DQG�PLGIRRW�¿[DWLRQ�FRPSRQHQW��8�([)L[�±�RSWLRQ�ZLWK�WKH�
LQWURGXFWLRQ�RI�WZR�6FKDQW]�VFUHZV�LQWR�FDOFDQHXV��.:�([)L[�±�,OL]DURY�
IUDPH�� FRQVLVWLQJ� RI� WZR� EDVLF� ULQJV�� RQH� UHSRVLWLRQ� DQG� ¿YH� ¿[DWLRQ�
.LUVKQHU�ZLUHV��7KH�LQLWLDO�¿[DWLRQ�ZLWK�WKH�$2�([)L[�ZDV�SHUIRUPHG�LQ�
��SDWLHQWV��������'�([)L[�ZDV�XVHG�LQ����FDVHV��������8�([)L[�XVHG�LQ�
��SDWLHQWV� ������DQG�.:�([)L[� LQ���SDWLHQWV� ����������SDWLHQWV� ������
XQGHUZHQW�SULPDU\�¿[DWLRQ��7HQ�SDWLHQWV�������([)L[�LPPRELOL]DWLRQ�ZDV�
SHUIRUPHG� LQ� GHOD\HG� RUGHU�� LQ� WKUHH� FDVHV� ������ZKLOH� XVLQJ� WKH�.:�
([)L[�� LQ���SDWLHQWV� ������±�$2�([)L[�RU�'�([)L[�� ,Q���SDWLHQWV� �����
H[WHUQDO� ¿[DWLRQ� ZHUH� QRW� SHUIRUPHG�� $� UHWURVSHFWLYH� DQDO\VLV� RI� GDWD�
ZHUH� FRPSDUHG� E\� FULWHULD�� TXDOLW\� RI� WKH� UHGXFWLRQ� GHSHQGLQJ� RQ� WKH�
OD\RXW�RI�WKH�([)L[��WKH�VWDELOLW\�RI�¿[DWLRQ��WKH�SRVVLELOLW\�RI�DGGLWLRQDO�
GLVWUDFWLRQ� IUDFWXUH� LQ�GHOD\HG�SHULRG�� WKH�DYDLODELOLW\� WR�PDQDJPHQW� IRU�
VRIW�WLVVXH��5HVXOWV��,Q����FDVHV�������DFKLHYHG�VDWLVIDFWRU\�UHGXFWLRQ�DQG�
VXI¿FLHQW�GLVWUDFWLRQ�VLPXOWDQHRXVO\�����SDWLHQWV�������UHTXLUHG�D�GHOD\HG�
UHGXFWLRQ����SDWLHQWV�������ZKHUH�ZHUH�XVHG�$2�([)L[��LQ��������FDVHV��
WKH�DSSOLFDWLRQ�RI�'�([)L[��DQG���SDWLHQWV�������±�ZKHQ�XVLQJ�.:�([)L[��
7ZR�VWDJH�GLVWUDFWLRQ�ZDV�XVHG�GXH�WR�WKH�XQVWDEOH�FRQGLWLRQ�RI�WKH�SDWLHQW��
EHFDXVH� RI� QHVVVVLW\� WR� FDUH� IRU� VRIW� WLVVXH� DQG�PLVWDNHV� GXULQJ� WKH� WKH�
SULPDU\� ¿[DWLRQ�� 7KH� VHFRQGDU\� GLVSODFHPHQW� RI� WKH� IUDJPHQWV� RIWHQ��
LQ�����RI�FDVHV��RFFXUV�GXULQJ�XVLQJ�WKH�$R�([)L[��7KH�8�([)L[�LV� WKH�
PRVW�FRQYHQLHQW�RSWLRQ�IRU� WKH�PDQDJHPHQW�RI�VRIW� WLVVXH��'�([)L[�DQG�
.:�([)L[�DOORZ�IRU�WKH�GHOD\HG�GLVWUDFWLRQ�RI�WKH�IUDFWXUH�ZLWK�PLQLPDO�
ORVV�RI�UHSRVLWLRQ��ZKLOH�PDLQWDLQLQJ�VWDEOH�¿[DWLRQ��&RQFOXVLRQ��'�([)L[�
SURYLGHV� WKH� QHFHVVDU\� GLVWUDFWLRQ� RI� ERQH� IUDJPHQWV�� VWDELO� ¿[DWLRQ��
DQG�DOVR�SURYLGHV�JRRG�DFFHVV�WR�GDPDJH�VRIW� WLVVXHV��,Q�VHYHUH�GDPDJH�
WR�WKH�VXUURXQGLQJ�VRIW�WLVVXHV�DQG�RSHQ�IUDFWXUHV�LW�LV�RSWLPDO�WR�XVH�WKH�
8�([)L[��,Q�WKH�DEVHQFH�RI�D�ZLGH�VHOHFWLRQ�RI�DFFHVVRULHV�IRU�URG�GHYLFH�
RSWLRQV�FDQ�EH�XVHG�$2�([)L[�RU�.:�([)L[�
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ɉȿɊȼɕȿ�ɊȿɁɍɅɖɌȺɌɕ�Ʌȿɑȿɇɂə�ɄɈɋɌɇɕɏ�ȾȿɎȿɄɌɈȼ�
ɆȿɌɈȾɈɆ�0$648(/(7
ȼ�Ɉ��Ʉɚɥɟɧɫɤɢɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɉ�Ⱥ��ɂɜɚɧɨɜ
ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɫɤɨɪɨɣ�ɩɨɦɨɳɢ�
ɢɦ��ɇ�ȼ�ɋɤɥɢɮɨɫɨɜɫɤɨɝɨ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɢ� ɥɟɱɟɧɢɢ� ɩɪɨɬɹɠɟɧɧɵɯ� ɤɨɫɬɧɵɯ� ɞɟɮɟɤɬɨɜ� ɩɟɪɟɞ�
ɜɪɚɱɨɦ�ɫɬɨɢɬ�ɩɪɨɛɥɟɦɚ�ɜɵɛɨɪɚ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɦɟɬɨɞɚ�ɟɝɨ�ɡɚɦɟɳɟɧɢɹ��
Ⱦɢɫɬɪɚɤɰɢɨɧɧɵɣ�ɨɫɬɟɨɝɟɧɟɡ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɧɢɡɤɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ�
ɢɧɮɟɤɰɢɢ�� ɧɨ� ɩɪɨɞɨɥɠɢɬɟɥɟɧ� ɩɨ� ɜɪɟɦɟɧɢ�� Ʉɨɫɬɧɚɹ� ɩɥɚɫɬɢɤɚ�� ɜ�
ɫɜɨɸ� ɨɱɟɪɟɞɶ�� ɱɚɫɬɨ� ɡɚɬɪɭɞɧɟɧɚ� ɜ� ɫɜɹɡɢ� ɫ� ɧɟɞɨɫɬɚɬɤɨɦ� ɦɚɬɟɪɢɚɥɚ�
ɞɥɹ� ɚɭɬɨɩɥɚɫɬɢɤɢ� ɩɪɢ� ɛɨɥɶɲɢɯ� ɞɟɮɟɤɬɚɯ�� ɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɨɜ� ɫɜɹɡɚɧɨ� ɫ� ɜɵɫɨɤɢɦ� ɪɢɫɤɨɦ� ɢɧɮɟɤɰɢɢ� ɜ� ɫɥɭɱɚɟ�
ɨɬɤɪɵɬɵɯ� ɩɟɪɟɥɨɦɨɜ� ɢ� ɞɟɮɟɤɬɨɜ�� ɜɵɡɜɚɧɧɵɯ� ɢɧɮɟɤɰɢɨɧɧɵɦ�
ɨɫɬɟɨɧɟɤɪɨɡɨɦ�� ȼ� ����� ɝ�� $�� 0DVTXHOHW� ɩɪɟɞɥɨɠɢɥ� ɧɨɜɵɣ� ɦɟɬɨɞ�
ɷɬɚɩɧɨɝɨ� ɥɟɱɟɧɢɹ� ɤɨɫɬɧɵɯ� ɞɟɮɟɤɬɨɜ�� ɉɨ� ɞɚɧɧɵɦ� ɚɜɬɨɪɨɜ��
ɩɪɢɦɟɧɹɜɲɢɯ�ɷɬɨɬ�ɦɟɬɨɞ��$�&��0DVTXHOHW��7�$��0F&DOO��3�5��6WDIIRUG���
ɨɧ�ɢɦɟɟɬ� ɪɹɞ�ɩɪɟɢɦɭɳɟɫɬɜ��Ʉ�ɨɫɧɨɜɧɵɦ� ɡɚɹɜɥɟɧɧɵɦ�ɞɨɫɬɨɢɧɫɬɜɚɦ�
ɨɬɧɨɫɹɬɫɹ� ɛɨɥɟɟ� ɛɵɫɬɪɨɟ�� ɱɟɦ� ɩɪɢ� ɞɢɫɬɪɚɤɰɢɨɧɧɨɦ� ɨɫɬɟɨɝɟɧɟɡɟ��
ɡɚɦɟɳɟɧɢɟ� ɩɪɨɬɹɠɟɧɧɵɯ� ɞɟɮɟɤɬɨɜ� ɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɜɵɫɨɤɚɹ�
ɱɚɫɬɨɬɚ�ɢɧɮɟɤɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɉɨɹɜɢɜɲɚɹɫɹ�ɧɚ�ɪɵɧɤɟ�ɫɢɫɬɟɦɚ�
ɞɥɹ�ɪɚɫɫɜɟɪɥɢɜɚɧɢɹ�ɤɨɫɬɧɨɦɨɡɝɨɜɨɝɨ�ɤɚɧɚɥɚ�5,$��6\QWKHV��ɱɚɫɬɢɱɧɨ�
ɪɟɲɢɥɚ� ɩɪɨɛɥɟɦɭ� ɞɟɮɢɰɢɬɚ� ɤɨɫɬɧɨɝɨ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɩɟɪɜɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɩɨ�
ɦɟɬɨɞɭ�ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ�ɦɟɦɛɪɚɧɵ�0DTXHOHW��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ɂɚ�����±�����ɝɝ��ɜ�ɇɂɂ�ɋɉ�ɥɟɱɟɧɢɟ�ɤɨɫɬɧɵɯ�ɞɟɮɟɤɬɨɜ�ɩɨ�0DVTXHOHW�
ɩɪɨɜɨɞɢɥɨɫɶ� ɭ� �� ɩɚɰɢɟɧɬɨɜ�� ȼɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɢɦɟɥɫɹ� ɜɬɨɪɢɱɧɵɣ�
ɞɟɮɟɤɬ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ�� ɉɪɢɱɢɧɨɣ� ɞɟɮɟɤɬɚ� ɛɵɥɚ� ɪɟɡɟɤɰɢɹ�
ɭɱɚɫɬɤɚ�ɨɫɬɟɨɧɟɤɪɨɡɚ�ɩɨɫɥɟ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ�ɨɬɤɪɵɬɨɝɨ�ɩɟɪɟɥɨɦɚ��ɭ���
ɩɚɰɢɟɧɬɨɜ��ɢ�ɪɟɡɟɤɰɢɹ�ɧɚ�ɮɨɧɟ�ɧɚɝɧɨɟɧɢɹ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɪɚɧɵ�
ɩɨɫɥɟ� ɨɫɬɟɨɫɢɧɬɟɡɚ� ��� ɩɚɰɢɟɧɬ��� Ɋɚɡɦɟɪɵ� ɞɟɮɟɤɬɚ� ɫɨɫɬɚɜɢɥɢ� ��� ����
���ɢ���ɫɦ��ɇɚ�ɩɟɪɜɨɦ�ɷɬɚɩɟ�ɧɚ�ɮɨɧɟ�ɮɢɤɫɚɰɢɢ�ɜɧɟɲɧɢɦ�ɫɬɟɪɠɧɟɜɵɦ�
ɚɩɩɚɪɚɬɨɦ�ɩɨɫɥɟ�ɫɚɧɚɰɢɢ�ɪɚɧɵ�ɜɵɩɨɥɧɹɥɢ�ɢɦɩɥɚɧɬɚɰɢɸ�ɫɩɟɣɫɟɪɚ�ɢɡ�
ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ�ɫ�ɜɚɧɤɨɦɢɰɢɧɨɦ�ɫ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɩɥɚɫɬɢɤɨɣ�
ɞɟɮɟɤɬɚ� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ� ɧɚɞ� ɫɩɟɣɫɟɪɨɦ� ɤɨɠɧɨ�ɮɚɫɰɢɚɥɶɧɵɦ� ɢɥɢ�
ɦɵɲɟɱɧɵɦ�ɥɨɫɤɭɬɨɦ��ɉɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɢɧɮɟɤɰɢɢ�ɱɟɪɟɡ���ɦɟɫ�ɩɨɫɥɟ�
ɭɫɬɚɧɨɜɤɢ� ɫɩɟɣɫɟɪɚ� ɩɪɨɢɡɜɨɞɢɥɢ� ɟɝɨ� ɭɞɚɥɟɧɢɟ�� ɡɚɦɟɧɭ� ɧɚɪɭɠɧɨɝɨ�
ɮɢɤɫɚɬɨɪɚ�ɧɚ�ɢɧɬɪɚɦɟɞɭɥɥɹɪɧɵɣ�ɫɬɟɪɠɟɧɶ�ɢ�ɤɨɫɬɧɭɸ�ɩɥɚɫɬɢɤɭ��ɉɨɫɥɟ�
ɩɨɜɬɨɪɧɨɣ� ɨɩɟɪɚɰɢɢ� ɧɚɛɥɸɞɟɧɢɟ� ɫ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦ� ɤɨɧɬɪɨɥɟɦ�
ɩɪɨɢɡɜɨɞɢɥɢ�ɤɚɠɞɵɣ�ɦɟɫɹɰ��Ɋɟɡɭɥɶɬɚɬɵ��ɂɡ���ɤɥɢɧɢɱɟɫɤɢɯ�ɧɚɛɥɸɞɟɧɢɣ�
ɫɪɚɳɟɧɢɟ�ɞɨɫɬɢɝɧɭɬɨ�ɜ���ɫɥɭɱɚɟ��ȼ���ɫɥɭɱɚɹɯ�ɨɬɦɟɱɟɧɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�
ɢɧɮɟɤɰɢɢ��ɩɨɬɪɟɛɨɜɚɜɲɟɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��ȼ�ɩɟɪɜɨɦ�
ɫɥɭɱɚɟ�ɢɧɮɟɤɰɢɹ�ɜɨɡɧɢɤɥɚ�ɧɚ�ɩɨɡɞɧɟɦ�ɷɬɚɩɟ�ɜ�ɡɨɧɟ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ��
ɫɩɭɫɬɹ� ɩɨɥɝɨɞɚ� ɩɨɫɥɟ� ɤɨɫɬɧɨɣ� ɩɥɚɫɬɢɤɢ�� ɱɬɨ� ɩɨɬɪɟɛɨɜɚɥɨ� ɭɞɚɥɟɧɢɹ�
ɲɬɢɮɬɚ�� ɮɢɤɫɚɰɢɢ� ɜɧɟɲɧɢɦ� ɚɩɩɚɪɚɬɨɦ� ɢ� ɫɚɧɚɰɢɢ� ɨɱɚɝɚ� ɢɧɮɟɤɰɢɢ��
ȼɨ�ɜɬɨɪɨɦ�ɧɚɛɥɸɞɟɧɢɢ�ɢɧɮɟɤɰɢɹ�ɜɨɡɧɢɤɥɚ�ɧɚ�ɪɚɧɧɢɯ�ɫɪɨɤɚɯ�ɩɨɫɥɟ�
ɢɦɩɥɚɧɬɚɰɢɢ�ɫɩɟɣɫɟɪɚ��ȼɵɩɨɥɧɟɧɨ�ɭɞɚɥɟɧɢɟ�ɫɩɟɣɫɟɪɚ��ɫɚɧɚɰɢɹ�ɪɚɧɵ��
ȼɵɩɨɥɧɟɧɧɚɹ� ɩɨɫɥɟ� ɫɬɢɯɚɧɢɹ� ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɨɜɬɨɪɧɚɹ�
ɭɫɬɚɧɨɜɤɚ� ɫɩɟɣɫɟɪɚ� ɬɚɤɠɟ� ɨɫɥɨɠɧɢɥɚɫɶ� ɪɚɧɧɟɣ� ɢɧɮɟɤɰɢɟɣ�� ɜ� ɫɜɹɡɢ�
ɫ� ɱɟɦ� ɨɬ� ɩɪɨɞɨɥɠɟɧɢɹ� ɥɟɱɟɧɢɹ� ɩɨ� 0DVTXHOHW� ɭ� ɞɚɧɧɨɝɨ� ɩɚɰɢɟɧɬɚ�
ɪɟɲɟɧɨ� ɨɬɤɚɡɚɬɶɫɹ�� ȼ� ɬɪɟɬɶɟɦ� ɫɥɭɱɚɟ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɛɥɚɝɨɩɪɢɹɬɧɨ�
ɩɪɨɲɟɞɲɢɣ� ɪɚɧɧɢɣ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ�� ɜ� ɫɜɹɡɢ� ɫ� ɧɟɹɜɤɨɣ�
ɩɚɰɢɟɧɬɚ� ɧɚ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɸ� ɜ� ɫɪɨɤ�� ɡɚɦɟɧɚ� ɫɩɟɣɫɟɪɚ� ɧɚ� ɤɨɫɬɧɵɣ�
ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬ�ɩɪɨɢɡɨɲɥɚ�ɱɟɪɟɡ���ɦɟɫ�ɩɨɫɥɟ�ɭɫɬɚɧɨɜɤɢ�ɫɩɟɣɫɟɪɚ��
ȼ�ɱɟɬɜɟɪɬɨɦ�ɫɥɭɱɚɟ�ɡɚɦɟɧɚ�ɫɩɟɣɫɟɪɚ�ɧɚ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬ�ɜɵɩɨɥɧɟɧɚ�
ɜ� ɫɪɨɤ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɜ� ɨɛɨɢɯ� ɫɥɭɱɚɹɯ� ɛɟɡ� ɩɪɨɹɜɥɟɧɢɣ� ɢɧɮɟɤɰɢɢ�
ɨɬɦɟɱɚɥɚɫɶ� ɜɹɥɚɹ� ɤɨɧɫɨɥɢɞɚɰɢɹ� ɜ� ɡɨɧɟ� ɞɟɮɟɤɬɚ�� ɢ� ɤ� ɫɪɨɤɭ� �� ɦɟɫ�
ɩɥɨɬɧɨɫɬɶ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ�ɩɨ�ɪɟɧɬɝɟɧɨɝɪɚɦɦɚɦ�ɛɵɥɚ�ɧɟɞɨɫɬɚɬɨɱɧɚ�
ɞɥɹ�ɩɨɥɧɨɣ�ɧɚɝɪɭɡɤɢ��ȼɵɜɨɞɵ��ɉɟɪɜɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɩɨ�ɦɟɬɨɞɭ�
0DVTXHOHW� ɜ� ɇɂɂ� ɋɉ� ɢɦ�� ɇ�ȼ�ɋɤɥɢɮɨɫɨɜɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɛɨɥɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɢɧɮɟɤɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�
ɫɤɨɪɨɫɬɶɸ�ɤɨɧɫɨɥɢɞɚɰɢɢ��Ɍɟɦ�ɧɟ�ɦɟɧɟɟ�ɩɨ�ɩɪɨɜɟɞɟɧɧɵɦ�ɧɚɛɥɸɞɟɧɢɹɦ�
ɫɞɟɥɚɧ� ɪɹɞ� ɜɵɜɨɞɨɜ��ȼ� ɱɚɫɬɧɨɫɬɢ�� ɩɥɚɫɬɢɤɚ� ɞɟɮɟɤɬɚ�ɦɹɝɤɢɯ� ɬɤɚɧɟɣ�
ɤɨɠɧɨ�ɮɚɫɰɢɚɥɶɧɵɦ�ɥɨɫɤɭɬɨɦ�ɩɨɤɚɡɚɥɚ� ɯɭɞɲɢɟ�ɪɟɡɭɥɶɬɚɬɵ�ɜ�ɩɥɚɧɟ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢɧɮɟɤɰɢɢ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɦɵɲɟɱɧɵɦ�ɥɨɫɤɭɬɨɦ��Ɍɚɤɠɟ�
ɫɞɟɥɚɧ�ɜɵɜɨɞ�ɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɡɚɩɨɥɧɟɧɢɹ�ɦɟɪɬɜɨɝɨ�
ɩɪɨɫɬɪɚɧɫɬɜɚ�ɫɩɟɣɫɟɪɨɦ�ɜɨ�ɜɪɟɦɹ���ɝɨ�ɷɬɚɩɚ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɫɩɟɣɫɟɪ�ɧɟ�
ɦɨɠɟɬ�ɛɵɬɶ�ɢɡɝɨɬɨɜɥɟɧ�ɡɚɪɚɧɟɟ�ɞɨ�ɨɩɟɪɚɰɢɢ�
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,QWURGXFWLRQ��,Q�WKH�WUHDWPHQW�RI�ORQJ�ERQH�GHIHFWV�FKRRVLQJ�WKH�RSWLPDO�
PHWKRG� RI� LWV� UHSODFHPHQW� LV� VWLOO� FKDOOHQJLQJ�� 'LVWUDFWLRQ� RVWHRJHQHVLV�
LV� FKDUDFWHUL]HG� E\� ORZ� UDWHV� RI� LQIHFWLRQ�� EXW� SURORQJHG� LQ� WLPH��%RQH�
JUDIWLQJ��LQ�WXUQ��LV�RIWHQ�GLI¿FXOW�GXH�WR�ODFN�RI�PDWHULDO�IRU�DXWRSODVW\�IRU�
ODUJH�GHIHFWV��$OVR�DOORJUDIWV�DUH�DVVRFLDWHG�ZLWK�KLJK�ULVN�RI�LQIHFWLRQ�LQ�
WKH�FDVH�RI�RSHQ�IUDFWXUHV�RU�GHIHFWV�FDXVHG�E\�LQIHFWLRQ�SURFHVV��,Q������
$��0DVTXHOHW�SURSRVHG�D�QHZ�PHWKRG�RI�VWDJHG� WUHDWPHQW�ERQH�GHIHFWV��
$FFRUGLQJ� WR� WKH� DXWKRUV� DSSOLHG� WKLV� PHWKRG� �$�&�� 0DVTXHOHW�� 7�$��
0F&DOO��3�5��6WDIIRUG���RQH�KDV�D�QXPEHU�RI�DGYDQWDJHV��7KH�PDLQ�FODLPHG�
DGYDQWDJHV�DUH��VKRUWHQ�WUHDWPHQW�SHULRG��DELOLW\�IRU�KHDOLQJ�RI�H[WHQGHG�
GHIHFWV�DQG�WKH�UHODWLYHO\�ORZ�UDWH�RI�LQIHFWLRQ��6\VWHP�IRU�LQWUDPHGXOODU\�
UHDPLQJ� 5,$� �6\QWKHV�� UHFHQWO\� DSSHDUHG� RQ� WKH� PDUNHW� EHFRPHV� D�
VROXWLRQ� WR� WKH�SUREOHP�RI�PDVLYH�ERQH�JUDIW� KDUYHVWLQJ��$LP��$QDO\VLV�
RI�WKH�¿UVW�RXWFRPHV�RI�SDWLHQWV�WUHDWHG�E\�PHWKRG�RI�LQGXFHG�PHPEUDQH�
0DTXHOHW�� 0DWHULDOV� DQG� PHWKRGV�� 'XULQJ� ����±������ DW� RXU� UHVHDUFK�
LQVWLWXWH�WUHDWPHQW�RI�ERQH�GHIHFWV�E\�0DVTXHOHW�FRQGXFWHG�LQ���SDWLHQWV��
,Q� DOO� FDVHV� WKHUH� ZDV� D� VHFRQGDU\� GHIHFW� RI� WLELD�� &DXVH� RI� WKH� GHIHFW�
ZDV�WKH�UHVHFWLRQ�RI�RVWHRQHFURWLF�ERQH�DIWHU�LQIHFWLRQ�IROORZHG�DQ�RSHQ�
IUDFWXUH����SDWLHQWV��RU�SRVWRSHUDWLYH�ZRXQG�LQIHFWLRQ����SDWLHQW���'HIHFW�
VL]H�ZDV� ��� ���� ��� DQG� �� FP��$W� WKH� ¿UVW� VWDJH� GXULQJ� H[WHUQDO� ¿[DWLRQ�
DIWHU� ZRXQG� GHEULGPHQW�� LPSODQWDWLRQ� RI� SRO\PHWK\OPHWKDFU\ODWHYDQF
RP\FLQ�VSDFHU�SHUIRUPHG�ZLWK�VLPXOWDQHRXV�SODVWLF�RI�VRIW� WLVVXH�GHIHFW�
RYHU�WKH�VSDFHU�XVLQJ�VNLQ�IDVFLDO�RU�PXVFXODU�ÀDS��,I�QR�VLJQV�RI�LQIHFWLRQ�
IRXQG�LQ���PRQWKV�DIWHU�LPSODQWLQJ�D�VSDFHU��UHPRYDO�RI�VSDFHU�DQG�ERQH�
JUDIWLQJ� ZLWK� FRQYHUVLRQ� WR� LQWUDPHGXOODU\� QDLO� ZDV� SHUIRUPHG�� $IWHU�
UHRSHUDWLRQ�REVHUYDWLRQ�ZLWK�;�UD\�FRQWURO�ZDV�SHUIRUPHG�HYHU\�PRQWK��
5HVXOWV��,Q���FOLQLFDO�REVHUYDWLRQV�FRQVROLGDWLRQ�DFKLHYHG�LQ���FDVHV��,Q���
FDVHV�LQIHFWLRQ�GHWHFWHG�DQG�IXUWKHU�VXUJHU\�UHTXLUHG��,Q�WKH�¿UVW�FDVH�WKH�
LQIHFWLRQ�RFFXUUHG�DIWHU�VHFRQG�VWDJH�LQ�WKH�DUHD�RI�DXWRJUDIW�VL[�PRQWKV�
DIWHU�ERQH�JUDIWLQJ��5HPRYDO�RI�WKH�QDLO��H[WHUQDO�¿[DWLRQ�DQG�GHEULGHPHQW�
RI� LQIHFWLRQ�IRFXV�SHUIRUPHG��,Q�WKH�VHFRQG�FDVH�LQIHFWLRQ�PDQLIHVWHG�DW�
WKH� HDUO\� SHULRG� DIWHU� LPSODQWDWLRQ� RI� D� VSDFHU�� 6SDFHU� GHOHWHG�� ZRXQG�
GHEULGHPHQW�SHUIRUPHG��$WWHPSWV�WR�UHLPSODQW�WKH�VSDFHU�ODWHU�KDG�QR�OXFN�
GXH� WR� UHFXUUHQFH�RI� LQIHFWLRQ��7KXV� IXUWKHU� WUHDWPHQW�RI� WKLV�SDWLHQW�E\�
0DVTXHOHW�WHFKQLTXH�ZDV�DEDQGRQHG��7KLUG�SDWLHQW�GHVSLWH�WKH�VXFFHVVIXO�
¿UVW� VWDJH� RI� WUHDWPHQW� GLGQ¶W� FRPH� IRU� D� VHFRQG� DGPLVVLRQ� GXH� WR� ORZ�
FRPSOLDQFH��7KXV�� UHSODFHPHQW�RI� WKH�VSDFHU�E\�ERQH�JUDIW�SHUIRUPHG���
PRQWKV�DIWHU�VSDFHU�LPSODQWDWLRQ��,Q�WKH�IRXUWK�FDVH�VSDFHU�LQVWDOODWLRQ�ZDV�
VXFFHVVIXO�DQG�UHSODFHPHQW�E\�DXWRJUDIW�FRPSOHWHG�LQ�WLPH��1HYHUWKHOHVV��
LQ� ERWK� �UG� DQG� �WK� FDVHV�� GHVSLWH� QR� HYLGHQFH� RI� LQIHFWLRQ�� GHOD\HG�
FRQVROLGDWLRQ� REVHUYHG�� $IWHU� �� PRQWKV� JUDIW� GHQVLW\� RQ� UDGLRJUDSKV�
ZDV� QRW� VXI¿FLHQW� IRU� D� IXOO� ORDG��&RQFOXVLRQ�� )LUVW� UHVXOWV� RI� WUHDWPHQW�
E\�PHWKRG�RI�0DVTXHOHW�FKDUDFWHUL]HG�E\�D�KLJK�LQFLGHQFH�RI� LQIHFWLRXV�
FRPSOLFDWLRQV�DQG� LQVXI¿FLHQW� UDWH�RI�FRQVROLGDWLRQ��1HYHUWKHOHVV�� VRPH�
FRQFOXVLRQV� PDGH� DFFRUGLQJ� WR� WKHVH� REVHUYDWLRQV�� ,Q� SDUWLFXODU�� XVLQJ�
RI� IDVFLRFXWDQHXV� ÀDS� VKRZHG� WKH� ZRUWK� UHVXOWV� LQ� WHUPV� RI� LQIHFWLRQ�
FRPSDULQJ�WR�PXVFOH�ÀDS��7KH�QHHG�IRU�¿OOLQJ�DV�PXFK�RI�WKH�GHDG�VSDFH�DV�
SRVVLEOH�GXULQJ�VSDFHU�LPSODQWDWLRQ�DW�WKH�¿UVW�VWDJH�FRQFOXGHG��7KHUHIRUH��
VSDFHU�FDQ�QRW�EH�SUHIDEULFDWHG�EHIRUH�RSHUDWLRQ�

ɉɊɈɎɂɅȺɄɌɂɄȺ�ɋɌɊȿɋɋɈȼɕɏ�ɀȿɅɍȾɈɑɇɈ�
Ʉɂɒȿɑɇɕɏ�ɄɊɈȼɈɌȿɑȿɇɂɃ�ȼȿɊɏɇɂɏ�ɈɌȾȿɅɈȼ�
ɀȿɅɍȾɈɑɇɈ�ɄɂɒȿɑɇɈȽɈ�ɌɊȺɄɌȺ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ɋɈɑȿɌȺɇɇɈɃ�ɌɊȺȼɆɈɃ�ɌȺɁȺ�ɂ�ɄɈɇȿɑɇɈɋɌȿɃ
ȼ�Ȼ��Ȼɨɧɞɚɪɟɜ��Ɇ�ɏ��Ƚɭɪɰɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɉ�Ⱥ��ɂɜɚɧɨɜ
ɇɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɢɧɫɬɢɬɭɬ�ɫɤɨɪɨɣ�ɩɨɦɨɳɢ�
ɢɦ��ɇ�ȼ�ɋɤɥɢɮɨɫɨɜɤɫɨɝɨ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɢɫɤ� ɪɚɡɜɢɬɢɹ� ɫɬɪɟɫɫɨɜɵɯ� ɹɡɜ� �ɋə�� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɩɨɥɢɬɪɚɜɦɨɣ�� ɫɨɩɪɨɜɨɠɞɚɸɳɟɣɫɹ� ɤɪɨɜɨɩɨɬɟɪɟɣ�� ɬɪɚɜɦɚɬɢɱɟɫɤɢɦ�
ɲɨɤɨɦ�� ɜɵɫɨɤ�� Ɉɩɚɫɧɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɋə� ɹɜɥɹɸɬɫɹ�ɀɄɄ�� ɱɚɫɬɨɬɚ�
ɤɨɬɨɪɵɯ� ɭ� ɬɹɠɟɥɨɩɨɫɬɪɚɞɚɜɲɢɯ� ɞɨɫɬɢɝɚɟɬ� ����� Ɋɚɡɪɚɛɨɬɚɧɨ�
ɦɧɨɠɟɫɬɜɨ� ɫɯɟɦ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɫɬɪɟɫɫɨɜɵɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɀɄɌ� ɭ�
ɩɚɰɢɟɧɬɨɜ� ɜ� ɤɪɢɬɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɹɯ�� ɨɞɧɚɤɨ� ɟɞɢɧɨɝɨ� ɦɧɟɧɢɹ� ɨɛ�
ɨɬɛɨɪɟ� ɩɚɰɢɟɧɬɨɜ�� ɦɟɬɨɞɟ� ɩɪɨɮɢɥɚɤɬɢɤɢ�� ɪɟɠɢɦɟ� ɢ� ɩɪɟɩɚɪɚɬɟ� ɞɥɹ�
ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ�ɚɧɬɢɫɟɤɪɟɬɨɪɧɨɣ�ɬɟɪɚɩɢɢ�ɧɟɬ��ɉɨɦɢɦɨ�
ɷɬɨɝɨ��ɫɭɳɟɫɬɜɭɸɬ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɩɨɤɚɡɵɜɚɸɳɢɟ��ɱɬɨ�ɩɪɨɮɢɥɚɤɬɢɤɚ�
ɫɬɪɟɫɫɨɜɵɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɀɄɌ� ɧɟ� ɜɥɢɹɟɬ� ɧɚ� ɱɚɫɬɨɬɭ� ɪɚɡɜɢɬɢɹ�
ɤɥɢɧɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɯ� ɤɪɨɜɨɬɟɱɟɧɢɣ� �ɪɚɡɜɢɬɢɟ� ɚɧɟɦɢɢ�� ɬɪɟɛɭɸɳɟɣ�
ɝɟɦɨɬɪɚɧɫɮɭɡɢɢ�� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɨɫɬɚɧɨɜɤɢ� ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ�
ɜ� ɪɟɚɧɢɦɚɰɢɨɧɧɵɯ� ɨɬɞɟɥɟɧɢɹɯ�� ɢ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ� ɨɬɜɟɪɝɚɸɳɢɟ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɋə�ɫɥɢɡɢɫɬɨɣ�ɀɄɌ��Ɉɞɧɚɤɨ��ɩɨ�ɦɧɟɧɢɸ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɢ� ɤɥɢɧɢɰɢɫɬɨɜ�� ɩɪɨɮɢɥɚɤɬɢɤɚ� ɀɄɄ�



Вестник РГМУ, 2014, № 2

332

ɩɚɰɢɟɧɬɚɦ� ɫ� ɬɹɠɟɥɨɣ� ɫɨɱɟɬɚɧɧɨɣ� ɬɪɚɜɦɨɣ� ɧɟɨɛɯɨɞɢɦɚ�� ɋɱɢɬɚɟɬɫɹ��
ɱɬɨ� ɫɪɟɞɢ� ɩɪɟɩɚɪɚɬɨɜ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɧɚɢɛɨɥɶɲɟɣ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ� ɨɛɥɚɞɚɸɬ� ɢɧɝɢɛɢɬɨɪɵ� ɩɪɨɬɨɧɨɜɨɣ� ɩɨɦɩɵ� �ɂɉɉ���
ɉɨɫɥɟɞɧɢɟ� ɩɪɟɜɨɫɯɨɞɹɬ� ɛɥɨɤɚɬɨɪɵ� ɇ��ɝɢɫɬɚɦɢɧɨɜɵɯ� ɪɟɰɟɩɬɨɪɨɜ�
�ɇ��ɛɥɨɤɚɬɨɪɵ��ɩɨ�ɨɫɧɨɜɧɵɦ�ɤɪɢɬɟɪɢɹɦ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�� ɬɚɤɢɦ�ɤɚɤ�
ɫɬɟɩɟɧɶ� ɩɨɞɚɜɥɟɧɢɹ� ɠɟɥɭɞɨɱɧɨɣ� ɫɟɤɪɟɰɢɢ�� ɫɤɨɪɨɫɬɢ� ɤɭɩɢɪɨɜɚɧɢɹ�
ɫɢɦɩɬɨɦɨɜ�� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɪɟɦɢɫɫɢɢ�ɩɪɢ�ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ� ɬɟɪɚɩɢɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɨɩɪɟɞɟɥɟɧɢɟ� ɱɚɫɬɨɬɵ��
ɫɪɨɤɨɜ� ɪɚɡɜɢɬɢɹ� ɀɄɄ�� ɚɧɚɥɢɡ� ɩɪɢɦɟɧɹɜɲɟɣɫɹ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ�
ɚɧɬɢɫɟɤɪɟɬɨɪɧɨɣ� ɬɟɪɚɩɢɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɹɠɟɥɵɦɢ� ɫɨɱɟɬɚɧɧɵɦɢ�
ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɬɚɡɚ� ɢ� ɤɨɧɟɱɧɨɫɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
����±����� ɝɝ�� ɢɡ� ����� ɩɨɫɬɭɩɢɜɲɢɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɨɥɢɬɪɚɜɦɨɣ�
ɗȽȾɋ� ɜɵɩɨɥɧɟɧɨ� ����� ɍ� ��� �������� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ�
ɜɵɹɜɥɟɧɵ� ɩɪɢɡɧɚɤɢ� ɀɄɄ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥ�
�����������ɝɨɞɚ��ɩɪɟɨɛɥɚɞɚɥɢ�ɦɭɠɱɢɧɵ�±�������������ȼ������������ɢɡ�
���ɧɚɛɥɸɞɟɧɢɣ�ɜɟɞɭɳɟɣ�ɛɵɥɚ�ɬɪɚɜɦɚ�ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ�ɚɩɩɚɪɚɬɚ�
ɫ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɧɟɫɤɨɥɶɤɢɯ� ɫɟɝɦɟɧɬɨɜ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɬɚɡɚ�� ɜ� ���
��������±�ɬɪɚɜɦɚ�ɝɪɭɞɢ��ɉɨ�ɬɹɠɟɫɬɢ�ɫɨɫɬɨɹɧɢɹ��ɲɤɚɥɚ�3DSH�.UHWWHN��
ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ��� �������� ɩɚɰɢɟɧɬɚ� ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɫɬɚɛɢɥɶɧɨɦ�
ɫɨɫɬɨɹɧɢɢ� �ɫɪɟɞɧɢɣ� ɛɚɥɥ� ,66� ±� ������� ��� �������� ±� ɜ� ɩɨɝɪɚɧɢɱɧɨɦ�
�ɫɪɟɞɧɢɣ�ɛɚɥɥ�,66�±�����������������±�ɜ�ɤɪɢɬɢɱɟɫɤɨɦ��ɫɪɟɞɧɢɣ�ɛɚɥɥ�±�
�������Ɋɟɡɭɥɶɬɚɬɵ��ɀɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɟ�ɤɪɨɜɨɬɟɱɟɧɢɟ�ɜɨɡɧɢɤɥɨ�ɭ����
��������ɛɨɥɶɧɵɯ�ɢɡ����ɧɚ���ɟ±��ɢ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɬɪɚɜɦɵ��ɭ������������±�
ɧɚ��±��ɟ�ɫɭɬɤɢ��ɭ������������±�ɧɚ���±���ɟ�ɫɭɬɤɢ�ɢ�ɭ������������±�ɧɚ���±
���ɟ�ɫɭɬɤɢ��ɍ����ɛɨɥɶɧɨɝɨ�ɫ�ɪɚɡɜɢɜɲɢɦɫɹ�ɀɄɄ�ɜ�ɩɟɪɜɵɟ�ɬɪɨɟ�ɫɭɬɨɤ�
ɫɪɟɞɧɢɣ�ɛɚɥɥ�ɩɨ�ɲɤɚɥɟ�,66�ɫɨɫɬɚɜɢɥ�������ɜ�ɧɟɫɬɚɛɢɥɶɧɨɦ�ɫɨɫɬɨɹɧɢɢ�
ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɧɚɯɨɞɢɥɢɫɶ� ��� �������� ɛɨɥɶɧɵɯ�� ɜ� ɩɨɝɪɚɧɢɱɧɨɦ�
±� �� �������� ɩɨɫɬɪɚɞɚɜɲɢɯ��ɍ� ɜɫɟɯ� ��� ɩɚɰɢɟɧɬɨɜ� ɹɡɜɟɧɧɵɣ� ɚɧɚɦɧɟɡ�
ɨɬɫɭɬɫɬɜɨɜɚɥ�� ɋ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ� ɰɟɥɶɸ� ɚɧɬɢɫɟɤɪɟɬɨɪɧɵɟ�
ɩɪɟɩɚɪɚɬɵ�ɩɨɥɭɱɚɥɢ������������ɢɡ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɪɚɡɜɢɜɲɢɦɫɹ�ɀɄɄ��
ɉɪɢɦɟɧɹɥɢ�ɛɥɨɤɚɬɨɪɵ�+��ɝɢɫɬɚɦɢɧɨɜɵɯ�ɪɟɰɟɩɬɨɪɨɜ�±�ɪɚɧɢɬɢɞɢɧ����
ɦɝ���ɪɚɡɚ�ɜ�ɫɭɬɤɢ�ɜ�ɦ��ɉɪɨɮɢɥɚɤɬɢɤɚ�ɛɵɥɚ�ɧɟɷɮɮɟɤɬɢɜɧɚ��ȼɵɜɨɞɵ�����
ɀɄɄ�ɪɚɡɜɢɜɚɟɬɫɹ� ɜ�ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɨɦ�ɩɟɪɢɨɞɟ�ɭ������ɩɚɰɢɟɧɬɨɜ�
ɫ�ɫɨɱɟɬɚɧɧɨɣ�ɬɪɚɜɦɨɣ�ɬɚɡɚ�ɢ�ɤɨɧɟɱɧɨɫɬɟɣ��ȼ�ɩɟɪɜɵɟ���ɫɭɬ�ɷɪɨɡɢɜɧɨ�
ɹɡɜɟɧɧɵɟ�ɩɨɪɚɠɟɧɢɹ�ɀɄɌ�ɭ� ɞɚɧɧɵɯ�ɛɨɥɶɧɵɯ�ɨɫɥɨɠɧɹɸɬɫɹ�ɀɄɄ�ɜ�
����ɧɚɛɥɸɞɟɧɢɣ�����ɉɪɨɮɢɥɚɤɬɢɤɚ�ɀɄɄ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɨɥɢɬɪɚɜɦɨɣ�
ɇ��ɛɥɨɤɚɬɨɪɚɦɢ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɚ�� ��� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɫɨɱɟɬɚɧɧɵɦɢ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɬɚɡɚ� ɢ� ɤɨɧɟɱɧɨɫɬɟɣ� ɫ� ,66 ��� ɛɚɥɥɨɜ�
ɢɦɟɟɬɫɹ� ɩɨɜɵɲɟɧɧɵɣ� ɪɢɫɤ� ɪɚɡɜɢɬɢɹ�ɀɄɄ�� ɱɬɨ� ɬɪɟɛɭɟɬ� ɩɪɨɜɟɞɟɧɢɹ�
ɩɪɟɜɟɧɬɢɜɧɨɣ�ɩɪɨɬɢɜɨɹɡɜɟɧɧɨɣ�ɬɟɪɚɩɢɢ�ɩɪɟɩɚɪɚɬɚɦɢ�ɂɉɉ�ɫ�ɩɟɪɜɵɯ�
ɫɭɬɨɤ�ɩɪɟɛɵɜɚɧɢɹ�ɛɨɥɶɧɨɝɨ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�

35(9(17,21�2)�675(66�*$6752,17(67,1$/�%/((',1*�
2)�7+(�833(5�*$6752,17(67,1$/�75$&7�,1�3$7,(176�
:,7+�&21&20,7$17�3(/9,&�75$80$�$1'�(;7(50,7,(6
9�%��%RQGDUHY��0�+��*XUWVLHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�3�$��,YDQRY
1�9��6NOLIRVRYVN\�5HVHDUFK�,QVWLWXWH�RI�(PHUJHQF\�0HGLFLQH��0RVFRZ��
5XVVLD

,QWURGXFWLRQ�� 3UHYHQWLRQ� RI� VWUHVV� JDVWURLQWHVWLQDO� EOHHGLQJ� RI� WKH� XSSHU�
JDVWURLQWHVWLQDO� WUDFW� LQ� SDWLHQWV� ZLWK� FRQFRPLWDQW� SHOYLF� WUDXPD� DQG�
H[WUHPLWLHV��7KHUH� LV� D� KLJK� ULVN�RI� VWUHVV� XOFHUDWLRQV� �68��RI� WKH�XSSHU�
SDUW� RI� WKH� JDVWURLQWHVWLQDO� PXFRVD� LQ� SDWLHQWV� ZLWK� PXOWLSOH� LQMXULHV��
DFFRPSDQLHG�E\�KHPRUUKDJH��WUDXPDWLF�VKRFN��,Q�FULWLFDOO\�LOO�SDWLHQWV��WKH�
ULVN�RI�XOFHU�UHODWHG�RYHUW�EOHHGLQJ�LV�HVWLPDWHG�WR�EH����WR������$�YDULHW\�
RI�68�SURSK\OD[LV�VFKHPHV�KDYH�QR�FRQVHQVXV�RQ�WKH�VHOHFWLRQ�RI�SDWLHQWV��
PHWKRGV� RI� SUHYHQWLRQ�� DQG� SUHSDUDWLRQ� IRU� SUHYHQWLYH� DQWLVHFUHWRU\�
WKHUDS\��,Q�DGGLWLRQ��WKHUH�DUH�VWXGLHV�VKRZLQJ�WKDW�68�SURSK\OD[LV�GRHV�
QRW�DIIHFW�WKH�LQFLGHQFH�RI�FOLQLFDOO\�LPSRUWDQW�EOHHGLQJ��DQHPLD�UHTXLULQJ�
WUDQVIXVLRQ��WKH�QHHG�IRU�HQGRVFRSLF�VXUJLFDO�FRDJXODWLRQ��LQ�,&8�SDWLHQWV��
+RZHYHU��DFFRUGLQJ�WR�PRVW�UHVHDUFKHUV�DQG�FOLQLFLDQV�68�JDVWURLQWHVWLQDO�
EOHHGLQJ�SUHYHQWLRQ�LV�QHHGHG��,W�LV�EHOLHYHG�WKDW�DPRQJ�WKH�GUXJV�IRU�68�
SURSK\OD[LV�SURWRQ�SXPS�LQKLELWRUV��33,V��DUH�PRVW�HIIHFWLYH��6WXGLHV�KDYH�
VKRZQ�33,�WR�EH�VXSHULRU�WR�KLVWDPLQH���EORFNHUV�LQ�WKH�EDVLF�SHUIRUPDQFH�
FULWHULD�� VXFK� DV� WKH�GHJUHH�RI�JDVWULF� VHFUHWLRQ� VXSSUHVVLRQ�� GXUDWLRQ�RI�
UHPLVVLRQ� GXULQJ�PDLQWHQDQFH� WKHUDS\��$LP��7KH� DLP� RI� WKH� VWXG\�ZDV�
WR� GHWHUPLQH� IUHTXHQF\�� WLPH� RI� JDVWURLQWHVWLQDO� EOHHGLQJ� GHYHORSPHQW��
DQDO\VLV�RI�SUHYHQWLYH�DQWLVHFUHWRU\�WKHUDS\�XVHG�LQ�SDWLHQWV�ZLWK�VHYHUH�
DVVRFLDWHG�LQMXULHV�RI�WKH�SHOYLV�DQG�H[WUHPLWLHV��0DWHULDOV�DQG�PHWKRGV��
)URP� ����� WR� ����� \HDUV� LQ� ����� SRO\WUDXPD� SDWLHQWV� DGPLWWHG� WR� RXU�
KRVSLWDO�����HQGRVFRSLF�VWXGLHV�ZHUH�SHUIRUPHG��,Q����SDWLHQWV���������
VLJQV�RI�JDVWURLQWHVWLQDO�EOHHGLQJ�ZHUH�IRXQG��0HDQ�DJH�ZDV������������
\HDUV��PHQ�SUHYDLOHG�±�������������,Q����FDVHV���������OHDGLQJ�LQMXU\�ZDV�
PXVFXORVNHOHWDO�WUDXPD�ZLWK�VHYHUDO�VHJPHQWV�RI�OLPEV��SHOYLV�LQMXUHG��LQ�

�����������±�FKHVW�WUDXPD��%\�WKH�VHYHULW\�RI�WKH�FRQGLWLRQ��VFDOH�3DSH�
.UHWWHN��DW�DGPLVVLRQ����SDWLHQWV���������ZHUH�VWDEOH��DYHUDJH�,66��������
�������������LQ�WKH�ERGHUOLQH��DYHUDJH�,66�����������������±�LQ�WKH�FULWLFDO�
FRQGLWLRQ��DYHUDJH��������5HVXOWV��*DVWURLQWHVWLQDO�EOHHGLQJ�RFFXUUHG�LQ����
RI����SDWLHQWV���������RQ�����GD\�DIWHU�LQMXU\��LQ����SDWLHQWV���������±�RQ�
����GD\��LQ����SDWLHQWV���������±�RQ�������GD\�DQG�LQ����SDWLHQWV���������
±� RQ� ������ GD\�� ,Q� ��� SDWLHQWV�ZKR�GHYHORSHG�JDVWURLQWHVWLQDO� EOHHGLQJ�
ZLWKLQ�WKH�¿UVW�WKUHH�GD\V��WKH�DYHUDJH�,66�ZDV�������LQ�DQ�XQVWDEOH�VWDWH�DW�
DGPLVVLRQ�ZHUH����SDWLHQWV����������DW�WKH�ERUGHUOLQH�FRQGLWLRQ�±���SDWLHQWV�
��������� ,Q� DOO� ��� SDWLHQWV� WKHUH�ZHUH� QR� JDVWURLQWHVWLQDO� XOFHUDWLRQV� LQ�
DQDPQHVLV�� ��� RI� WKH� ��� SDWLHQWV� ��������ZLWK� JDVWURLQWHVWLQDO� EOHHGLQJ�
UHFHLYHG� DQWLVHFUHWRU\� WKHUDS\�� +��KLVWDPLQH� UHFHSWRUV� EORFNHUV� XVHG� ±�
UDQLWLGLQH����PJ���WLPHV�D�GD\�LQ�LQWUDPXVFXODU�LQMHFWLRQV��3UHYHQWLRQ�ZDV�
LQHIIHFWLYH�� &RQFOXVLRQ�� ��� *DVWURLQWHVWLQDO� EOHHGLQJ� GHYHORSV� LQ� �����
RI� SRO\WUDXPD� SDWLHQWV� ZLWK� DVVRFLDWHG� SHOYLV� DQG� H[WUHPLWLHV� LQMXULHV��
,Q� WKH�¿UVW���GD\V�PXFRVD� OHVLRQV�RI� WKH�XSSHU�JDVWURLQWHVWLQDO� WUDFW� DUH�
FRPSOLFDWHG� E\� EOHHGLQJ� LQ� ���� RI� FDVHV�� ��� 6WUHVV� XOFHU� SURSK\OD[LV�
ZLWK�+��EORFNHUV�LQ�SRO\WUDXPD�SDWLHQWV�LV�QRW�HIIHFWLYH�����,Q�SRO\WUDXPD�
SDWLHQWV�ZLWK�LQMXULHV�WR�WKH�SHOYLV�DQG�H[WUHPLWLHV�ZLWK�,66 ���WKHUH�LV�DQ�
LQFUHDVHG� ULVN� RI� JDVWURLQWHVWLQDO� EOHHGLQJ� WKDW� UHTXLUHV� SUHYHQWLYH� DQWL�
XOFHU�WKHUDS\�ZLWK�33,V�IURP�WKH�¿UVW�GD\�RI�DGPLVVLRQ�

ɉɊɈɎɂɅȺɄɌɂɄȺ�ɈɋɅɈɀɇȿɇɂɃ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ɂɆɆɈȻɂɅɂɁȺɐɂɈɇɇɕɆ�ɋɂɇȾɊɈɆɈɆ�ȼ�ɈɌȾȿɅȿɇɂɂ�
ɈȻɓȿɃ�ɊȿȺɇɂɆȺɐɂɂ�
ȿ�ȼ��Ʉɨɪɲɭɧɨɜɚ��ȿ�ɇ��Ʉɨɧɞɪɚɲɟɧɤɨ��ȼ�Ⱥ��Ɇɨɪɨɡ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��Ȼɭɬɪɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɞɪɭɠɛɵ�ɧɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɦɦɨɛɢɥɢɡɚɰɢɨɧɧɵɣ� ɫɢɧɞɪɨɦ� �EHGUHVW±ɫɢɧɞɪɨɦ��
ɩɪɟɞɩɨɥɚɝɚɟɬ� ɧɚɪɭɲɟɧɢɟ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ� ɝɪɚɞɢɟɧɬɚ��
ɩɨɥɢɧɟɣɪɨɩɚɬɢɢ� �ɜ� ɬɨɦ� ɱɢɫɥɟ� ɪɟɫɩɢɪɚɬɨɪɧɨɣ��� ɤɨɧɬɪɚɤɬɭɪɵ��
ɧɟɣɪɨɬɪɨɮɢɱɟɫɤɢɟ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɞɢɫɮɚɝɢɢ� �ɩɨɫɬɜɟɧɬɢɥɹɰɢɨɧɧɨɣ���
ɫɟɧɫɨɪɧɨ�ɤɨɝɧɢɬɢɜɧɭɸ�ɞɢɚɮɮɟɪɟɧɬɚɰɢɸ��ɩɪɨɥɟɠɧɢ��ɌɗɅȺ��ɇɟɪɜɧɨ�
ɦɵɲɟɱɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ� ɤɪɢɬɢɱɟɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɜɫɬɪɟɱɚɸɬɫɹ� ɭ�
��±�����ɧɟɣɪɨɪɟɚɧɢɦɚɰɢɨɧɧɵɯ�ɛɨɥɶɧɵɯ�ɧɚ�ɂȼɅ��ɑɚɫɬɨɬɚ�ɉɇɆɄɋ�
�ɦɢɨɝɪɚɮɢɱɟɫɤɢɣ� ɦɨɧɢɬɨɪɢɧɝ�� ±� ���� ɜ� ɪɟɚɧɢɦɚɰɢɢ� ɨɛɳɟɝɨ�
ɩɪɨɮɢɥɹ�� ����� ±� ɭ� ɧɟɣɪɨɪɟɚɧɢɦɚɰɢɨɧɧɵɯ� ɛɨɥɶɧɵɯ� ɜ� ɩɟɪɜɵɟ� ��±
��� ɱ��ɍɱɢɬɵɜɚɹ� ɬɹɠɟɫɬɶ� ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɵɦ�
ɫɢɧɞɪɨɦɨɦ� �ɂɋ��� ɩɪɨɮɢɥɚɤɬɢɤɚ� ɪɚɧɧɢɯ� ɢ� ɩɨɡɞɧɢɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɹɜɥɹɟɬɫɹ�ɜɚɠɧɨɣ�ɡɚɞɚɱɟɣ��ɤɨɬɨɪɚɹ�ɩɨɡɜɨɥɹɟɬ�ɭɦɟɧɶɲɢɬɶ�ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɩɪɟɛɵɜɚɧɢɹ�ɜ�ɫɬɚɰɢɨɧɚɪɟ��ɡɚɬɪɚɬɵ�ɧɚ�ɥɟɱɟɧɢɟ�ɢ�ɫɧɢɡɢɬɶ�ɥɟɬɚɥɶɧɨɫɬɶ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɂɋ�
ɜ� ɈɊɂɌ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɪɨɮɢɥɚɤɬɢɤɢ�ɂɋ�ɭ�ɛɨɥɶɧɵɯ���ɝɨ�ɪɟɚɧɢɦɚɰɢɨɧɧɨɝɨ�ɨɬɞɟɥɟɧɢɹ�ȽɄȻ�
ʋ� ����ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ��� ɛɨɥɶɧɵɯ� ɩɨɫɥɟ� ɫɥɨɠɧɵɯ� ɢ�
ɬɪɚɜɦɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ�� ��� ɛɨɥɶɧɵɯ� ɫ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦɢ�
ɨɫɥɨɠɧɟɧɢɹɦɢ�� ɫɨɡɞɚɸɳɢɦɢ� ɭɝɪɨɡɭ� ɠɢɡɧɢ�� ��� ɛɨɥɶɧɵɯ� ɫ� ɬɹɠɟɥɨɣ�
ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɂȼɅ�� ȼɨɡɪɚɫɬ�
ɛɨɥɶɧɵɯ� ����� ɥɟɬ�� ��� ɦɭɠɱɢɧɵ� ɢ� ��� ɠɟɧɳɢɧ�� ȼɫɟɦ� ɩɪɨɜɨɞɢɥɚɫɶ�
ɨɰɟɧɤɚ� ɩɨɤɚɡɚɬɟɥɟɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� �ȺȾ�� ɑɋɋ�� ɋȼ�� ɋɂ�� Ɉɉɉɋ���
ɗɄȽ�� ɞɵɯɚɧɢɹ� �ɑȾ�� ȾɈ�� ɆɈȼ��� ɨɰɟɧɢɜɚɥɚɫɶ� ɫɬɟɩɟɧɶ� ɧɚɪɭɲɟɧɢɹ�
ɫɨɡɧɚɧɢɹ��ɪɟɮɥɟɤɬɨɪɧɨɣ�ɢ�ɞɜɢɝɚɬɟɥɶɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ��ɢɧɬɟɧɫɢɜɧɨɫɬɶ�
ɨɛɦɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ��ɫɨɨɬɧɨɲɟɧɢɟ�ɤɚɬɚɛɨɥɢɱɟɫɤɢɯ�ɢ�ɚɧɚɛɨɥɢɱɟɫɤɢɯ�
ɪɟɚɤɰɢɣ��� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɀɄɌ�� ȼɫɟ� ɨɫɥɨɠɧɟɧɢɹ�� ɜɵɹɜɥɟɧɧɵɟ�
ɭ�ɛɨɥɶɧɵɯ��ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ����ɹ�ɝɪɭɩɩɚ�±�ɨɫɥɨɠɧɟɧɢɹ��
ɫɜɹɡɚɧɧɵɟ� ɫ� ɭɯɨɞɨɦ� ɡɚ� ɩɚɰɢɟɧɬɨɦ�� ɩɪɨɜɨɞɢɦɵɦɢ� ɩɪɨɰɟɞɭɪɚɦɢ�
ɢ� ɢɧɮɢɰɢɪɨɜɚɧɢɟɦ� ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɨɣ� ɮɥɨɪɨɣ� ±� ��� ������� ��ɹ�
ɝɪɭɩɩɚ� ±� ɫɜɹɡɚɧɧɵɟ� ɫ� ɨɫɧɨɜɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ� ±� ��� �������ɂɡ� ɜɫɟɯ�
ɨɫɥɨɠɧɟɧɢɣ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɭɯɨɞɨɦ�ɡɚ�ɩɚɰɢɟɧɬɨɦ��ɜɵɹɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ�
ɨɫɥɨɠɧɟɧɢɹ�� ɢɧɮɢɰɢɪɨɜɚɧɢɟ� ɬɪɚɯɟɨɛɪɨɧɯɢɚɥɶɧɨɝɨ� ɞɟɪɟɜɚ��
ɩɪɨɥɟɠɧɢ�� ɮɥɟɛɨɬɪɨɦɛɨɡɵ�� ɚɫɩɢɪɚɬɨɪɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɩɧɟɜɦɨɧɢɢ�
�ɭ� ɩɚɰɢɟɧɬɨɜ� ɧɚ� ɂȼɅ��� ɨɫɥɨɠɧɟɧɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɨɫɧɨɜɧɵɦ�
ɡɚɛɨɥɟɜɚɧɢɟɦ�� ɢɲɟɦɢɱɟɫɤɢɣ� ɢɥɢ� ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɣ� ɢɧɫɭɥɶɬ�� ɌɗɅȺ��
ɷɧɰɟɮɚɥɨɩɚɬɢɹ�� ɧɟɮɪɨɩɚɬɢɢ�� ɉɪɨɮɢɥɚɤɬɢɤɨɣ� ɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɨɝɨ�
ɫɢɧɞɪɨɦɚ�� ɩɨɡɜɨɥɹɸɳɟɣ� ɭɦɟɧɶɲɢɬɶ� ɱɢɫɥɨ� ɨɫɥɨɠɧɟɧɢɣ� ɭ�
ɪɟɚɧɢɦɚɰɢɨɧɧɵɯ� ɛɨɥɶɧɵɯ�� ɫɥɭɠɚɬ�� ɫɜɨɟɜɪɟɦɟɧɧɨɟ� ɨɤɚɡɚɧɢɟ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� �ɤɨɪɪɟɤɰɢɹ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ��
ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ�ɪɚɡɜɢɬɢɹ�ɲɨɤɨɜɵɯ�ɫɨɫɬɨɹɧɢɣ��ɤɭɩɢɪɨɜɚɧɢɟ�ɛɨɥɟɜɨɝɨ�
ɫɢɧɞɪɨɦɚ��� ɨɰɟɧɤɚ� ɨɛɳɟɝɨ� ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɨɝɨ� �ɢɧɬɟɧɫɢɜɧɨɫɬɶ�
ɬɟɪɚɩɢɢ��� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɟ� ɠɢɡɧɟɧɧɨ�ɜɚɠɧɵɯ� ɮɭɧɤɰɢɣ� �ɫ� ɰɟɥɶɸ�
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ�ɜɵɹɜɥɟɧɢɹ�ɧɚɪɭɲɟɧɢɣ�ɢ�ɢɯ�ɤɨɪɪɟɤɰɢɢ���ɉɪɨɜɨɞɢɥɚɫɶ�
ɪɟɚɛɢɥɢɬɚɰɢɹ� ɧɚ� ɤɪɨɜɚɬɢ�ɜɟɪɬɢɤɚɥɢɡɚɬɨɪ� Ⱥ1<029� 3K\VLRPHG��
ȼ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ���� ɩɚɰɢɟɧɬɨɜ�� ɪɟɚɛɢɥɢɬɚɰɢɸ� ɧɚ� ɤɪɨɜɚɬɹɯ�
ɜɟɪɬɢɤɚɥɢɡɚɬɨɪɚɯ� ɧɟ� ɩɪɨɜɨɞɢɥɢ�� ɉɪɨɜɨɞɢɥɢ� ɗɉ�� ɤɨɬɨɪɨɟ� ɹɜɥɹɟɬɫɹ�
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ɨɞɧɢɦ�ɢɡ�ɩɪɢɧɰɢɩɨɜ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɢɧɮɟɤɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɗɉ�
ɩɪɨɜɨɞɢɥɢ� ɱɟɪɟɡ� ɜɜɟɞɟɧɧɵɣ� ɧɚɡɨɝɚɫɬɪɚɥɶɧɵɣ� ɡɨɧɞ� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ�
ɩɪɢɧɰɢɩɨɜ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɪɟɝɭɪɝɢɬɚɰɢɢ�� ɩɪɢɩɨɞɧɹɬɨɟ� ɩɨɥɨɠɟɧɢɟ�
ɝɨɥɨɜɧɨɝɨ� ɤɨɧɰɚ� ɤɪɨɜɚɬɢ� ɞɨ� ��±���� �ɩɨɥɨɠɟɧɢɟ� Ɏɚɭɥɟɪɚ�� ɩɪɢ�
ɨɬɫɭɬɫɬɜɢɢ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ�� ɩɪɨɜɨɞɢɥɢ� ɤɨɧɬɪɨɥɶ� ɩɨɥɨɠɟɧɢɹ�
ɡɨɧɞɚ� ɢ� ɨɛɴɟɦɚ� ɨɫɬɚɬɨɱɧɨɝɨ� ɫɨɞɟɪɠɢɦɨɝɨ� ɠɟɥɭɞɤɚ� ɩɟɪɟɞ� ɤɚɠɞɵɦ�
ɤɨɪɦɥɟɧɢɟɦ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɂɋ� ɨɬɦɟɱɚɟɬɫɹ�� ɭɦɟɧɶɲɟɧɢɟ� ɤɨɪɨɧɚɪɧɨɝɨ� ɫɬɪɟɫɫɚ�
ɢ� ɢɲɟɦɢɢ�� ɧɨɪɦɚɥɢɡɚɰɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɋȼ� ɢ� Ɉɉɉɋ�� ɭɥɭɱɲɟɧɢɟ�
ɦɨɡɝɨɜɨɝɨ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ��ɭɦɟɧɶɲɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɨɫɥɨɠɧɟɧɢɣ�ɫɨ�
ɫɬɨɪɨɧɵ�ɥɟɝɤɢɯ��ɭɦɟɧɶɲɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɂȼɅ��ɭɦɟɧɶɲɟɧɢɟ�
ɫɪɨɤɨɜ� ɩɪɟɛɵɜɚɧɢɹ� ɛɨɥɶɧɵɯ� ɜ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɦ� ɨɬɞɟɥɟɧɢɢ��
ȼɵɜɨɞɵ�� ��� ɉɨɱɬɢ� ɭ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɨɬɞɟɥɟɧɢɢ�
ɨɛɳɟɣ� ɪɟɚɧɢɦɚɰɢɢ�� ɦɨɠɧɨ� ɨɛɧɚɪɭɠɢɬɶ� ɧɚɪɭɲɟɧɢɟ� ɞɜɢɝɚɬɟɥɶɧɵɯ�
ɮɭɧɤɰɢɣ�� ��� ɂɦɦɨɛɢɥɢɡɚɰɢɨɧɧɵɣ� ɫɢɧɞɪɨɦ� �EHG�UHVW�� ±� ɧɟɢɡɛɟɠɧɚɹ�
ɪɟɚɧɢɦɚɰɢɨɧɧɚɹ�ɹɬɪɨɝɟɧɢɹ�����Ʉɨɦɩɥɟɤɫ�ɦɟɪɨɩɪɢɹɬɢɣ��ɧɚɩɪɚɜɥɟɧɧɵɯ�
ɧɚ�ɩɪɨɮɢɥɚɤɬɢɤɭ�ɨɫɥɨɠɧɟɧɢɣ�ɂɋ�ɜ�ɨɬɞɟɥɟɧɢɢ�ɪɟɚɧɢɦɚɰɢɢ��ɨɛɲɢɪɟɧ��
ɢ�ɩɪɢ�ɭɫɥɨɜɢɢ� ɬɨɱɧɨɝɨ� ɜɵɩɨɥɧɟɧɢɹ�ɜɫɟɯ�ɞɟɣɫɬɜɢɣ�ɭɫɩɟɯ� ɜ� ɥɟɱɟɧɢɢ�
ɢ� ɭɥɭɱɲɟɧɢɢ� ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɨɝɨ� ɂɋ� ɝɚɪɚɧɬɢɪɨɜɚɧ�� ��� Ʉɪɨɜɚɬɶ�
ɜɟɪɬɢɤɚɥɢɡɚɬɨɪ� ±� ɷɮɮɟɤɬɢɜɧɨɟ� ɭɫɬɪɨɣɫɬɜɨ� ɞɥɹ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɞɚɠɟ�
ɩɚɰɢɟɧɬɨɜ�ɜ�ɤɨɦɟ�ɢ�ɧɚ�ɂȼɅ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɧɚ�ɛɨɥɶɧɢɱɧɨɣ�ɤɪɨɜɚɬɢ�
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,QWURGXFWLRQ��,PPRELOL]DWLRQ�V\QGURPH��EHG�UHVW�V\QGURPH��LV�D�FKDQJH�LQ�
JUDYLWDWLRQDO�JUDGLHQW�DQG�FDXVHV�SRO\�QHXURSDWK\��LQFOXGLQJ�UHVSLUDWRU\���
FRQWUDFWXUHV�� QHXUR�WURSKLF� FKDQJHV�� G\VSKDJLD� �SRVW�YHQWLODWLRQ���
D� VHQVRU\� DQG� FRJQLWLYH� G\VIXQFWLRQ�� SUHVVXUH� VRUHV� DQG� SXOPRQDU\�
HPEROLVP��1HXURPXVFXODU�GH¿FLWV� DUH�REVHUYHG� LQ���±�����RI�SDWLHQWV�
RQ� PHFKDQLFDO� YHQWLODWLRQ� LQ� WKH� QHXUR�UHDQLPDWLRQ� XQLW�� 3UHYDOHQFH�
RI� SDWLHQWV� ZLWK� LPPRELOL]DWLRQ� V\QGURPH� DFFRUGLQJ� WR� P\RJUDSKLF�
PRQLWRULQJ� DUH� DV� IROORZV�� ���� LQ� JHQHUDO� LQWHQVLYH� FDUH� XQLW� RI� �����
LQ� QHXURUHDQLPDWLRQ� GXULQJ� WKH� ¿UVW� ��±��� KUV�� &RQVLGHULQJ� WKH� VHYHUH�
FRQGLWLRQ�RI�SDWLHQWV�ZLWK�LPPRELOL]DWLRQ�V\QGURPH��,6���WKH�SUHYHQWLRQ�RI�
HDUO\�DQG�ODWH�FRPSOLFDWLRQV�LV�DQ�LPSRUWDQW�WDVN�ZKLFK�FDXVHV�D�GHFUHDVH�
LQ�OHQJWK�RI�KRVSLWDO�VWD\��WUHDWPHQW�FRVWV�DQG�PRUWDOLW\�UDWH��$LP��7R�DVVHVV�
WKH�HI¿FLHQF\�RI�SUHYHQWLRQ�RI�,6� LQ� WKH�,&8��0DWHULDOV�DQG�PHWKRGV��$�
VWXG\�RQ�WKH�HI¿FLHQF\�RI�SUHYHQWLRQ�RI�,6�LQ�SDWLHQWV�RI���,&8�GHSDUWPHQW�
LQ� ��WK�PXQLFLSDO� FOLQLFDO� KRVSLWDO�ZDV� FDUULHG� RXW�� ��� SDWLHQWV�ZLWK� DQ�
DYHUDJH�DJH�RI����������PDOHV�DQG����IHPDOHV��ZHUH�WDNHQ�LQWR�DFFRXQW�����
SRVW�RSHUDWLYH�SDWLHQWV�ZKR�XQGHUZHQW�KHDY\�RUWKRSHGLF�VXUJHU\�ZHUH�����
SDWLHQWV�KDG�SRVWRSHUDWLYH�OLIH�WKUHDWHQLQJ�FRPSOLFDWLRQV�����SDWLHQWV�ZLWK�
WKH� VHYHUH� FRQFRPLWDQW� GLVHDVHV� RQ�PHFKDQLFDO� YHQWLODWLRQ��$JH� RI� VLFN�
�����\HDUV��PDOH�±�����IHPDOH�±������+HPRG\QDPLF�SDUDPHWHUV��%3��+5��
VWURNH�YROXPH��&,��SHULSKHUDO�UHVLVWDQFH��(&*��DQG�UHVSLUDWRU\�SDUDPHWHUV�
�55��9W�DQG�029��ZHUH�DVVHVVHG��7KH�OHYHO�RI�FRQVFLRXVQHVV�UHÀH[HV�DQG�
PRWRU�DFWLYLW\��LQWHQVLW\�RI�P�HWDEROLVP��JDVWUR�HQWHUDOIXQFWLRQ�ZHUH�DOVR�
UHJLVWHUHG��$OO�QRWHG�FRPSOLFDWLRQV��ZHUH�GLYLGHG�LQWR�WKH�,,�JURXSV��7KH�
,�JURXS�±�FRPSOLFDWLRQV�FRQQHFWHG�GLUHFWO\�WR�SDWLHQW¶V�FDUH�OLNH�LQIHFWLRQ�
RI�WKH�LQWUD�DEGRPLQDO�FDYLW\�GXH�WR�SURFHGXUHV�±�����������WKH�,,�JURXS�
±�FRQQHFWHG�WR�WKH�PDLQ�GLVHDVH�±�����������7KH�IROORZLQJ�FRPSOLFDWLRQV�
ZHUH� UHJLVWHUHG� FRQQHFWHG� WR� SDWLHQW¶V� FDUH�� LQIHFWLRQ� RI� WKH� WUDFKHR�
EURQFKLDO� WUHH�� SUHVVXUH� VRUHV�� WKURPERSKOHELWLV�� YHQWLODWLRQ� DVVRFLDWHG�
SQHXPRQLD�� ZKHUHDV� FRPSOLFDWLRQV� FRQQHFWHG� ZLWK� WKH� PDLQ� GLVHDVH��
LVFKHPLF� RU� KHPRUUKDJLF� VWURNH�� 3(�� HQFHSKDORSDWK\�� QHSKURSDWK\�� )RU�
WKH� SUHYHQWLRQ� RI� DQ� LPPRELOL]DWLRQ� V\QGURPH�� FDXVLQJ� WKH� UHGXFWLRQ�
RI�FRPSOLFDWLRQV� LQ� ,&8�SDWLHQWV��DGHTXDWH�DQG� LPPHGLDWH�PHGLFDO�FDUH�
�FRUUHFWLRQ�RI�KHPRG\QDPLF�FKDQJHV��WKH�SUHYHQWLRQ�RI�VKRFN��WUHDWPHQW�
RI�D�SDLQ�V\QGURPH���DVVHVVPHQW�RI�SDWLHQW¶V�JHQHUDO�FRQGLWLRQ��LQWHQVLYH�
WKHUDS\���PRQLWRULQJ�RI�WKH�YLWDO�IXQFWLRQV��IRU�WKH�SXUSRVH�RI�LGHQWLI\LQJ�
WKH� G\VIXQFWLRQV� DQG� WKHLU� FRUUHFWLRQ��� 5HKDELOLWDWLRQ� RQ� $1<029�
3K\VLRPHG�EHG�YHUWLFDOL]HU�ZDV�FDUULHG�XVHG��$�FRQWURO�JURXS�RI����SDWLHQWV�
UHFHLYLQJ�VLPLODU�WUHDWPHQW�DQG�PRQLWRULQJ�EXW�ZLWKRXW�DQ\�UHKDELOLWDWLRQ�
EHG�YHUWLFDOL]HUV�ZDV�DOVR�VWXGLHG��(QWHUDO�QXWULWLRQ��(1��ZDV�FDUULHG�RXW�
LQ�DOO�SDWLHQWV�ZKLFK�LV�RQH�RI�WKH�SULQFLSOHV�IRU�WKH�SUHYHQWLRQ�RI�LQIHFWLYH�
FRPSOLFDWLRQV��(1�ZDV�FDUULHG�RXW�YLD�QDVR�JDVWULF�WXEH�IRU�WKH�SUHYHQWLRQ�
RI�UHJXUJLWDWLRQ��WKH�UDLVHG�KHDG�SRVLWLRQ�E\�OLIWLQJ�WKH�EHG�HQG�WR���±����
�)RZOHU¶V� SRVLWLRQ�� LQ� WKH� DEVHQFH� RI� FRQWUDLQGLFDWLRQV�� FRQWURO� RI� WKH�
1*7�DQG�UHVLGXDO�YROXPH�RI�JDVWULF�FRQWHQWV�EHIRUH�IHHGLQJ��5HVXOWV��7KH�
UHVXOWV� RI� ,6�SUHYHQWLRQ�ZDV� DV� IROORHV�� GHFUHDVH�RI� FRURQDU\� VWUHVV� DQG�

LVFKHPLD��QRUPDOL]DWLRQ�RI�KHPRG\QDPLF�SDUDPHWHUV��69�DQG�SHULSKHUDO�
UHVLVWDQFH�� LPSURYHPHQW�RI�FHUHEUDO�EORRG�ÀRZ�� UHGXFWLRQ�RI�QXPEHU�RI�
SXOPRQDU\� FRPSOLFDWLRQV�� HDUO\� ZHDQLQJ� IURP� PHFKDQLFDO� YHQWLODWLRQ��
GHFUHDVH� LQ� OHQJWK�RI�VWD\� LQ� ,&8��&RQFOXVLRQ�����$OPRVW�DOO�SDWLHQWV� LQ�
,&8�KDG�PRWRU�G\VIXQFWLRQ�����,PPRELOL]DWLRQ�V\QGURPH��EHG�UHVW��±�DQ�
LQHYLWDEOH� ,&8�FRPSOLFDWLRQ�� ���7KH� FRPSOH[�RI� WKH� DFWLRQV�GLUHFWHG� WR�
SUHYHQW�FRPSOLFDWLRQV�GXH�WR�,6�LQ�,&8�LV�ZLGH��DQG�LI�DOO�DFWLRQV�DUH�GRQH�
FRUUHFWO\��WKH�VXFFHVV�RI�WUHDWPHQW�DQG�LPSURYHPHQW�LV�JUHDW�����7KH�EHG�
YHUWLFDOL]HU� LV� DQ� HIIHFWLYH� GHYLFH� IRU� UHKDELOLWDWLRQ� RI� SDWLHQWV� HYHQ� LQ�
FRPD�DQG�RQ�PHFKDQLFDO�YHQWLODWLRQ�RQ�EHG�UHVW�

ȺɇȿɋɌȿɁɂə�ɉɊɂ�ɉɅȺɇɈȼɕɏ�ɈɉȿɊȺɐɂəɏ�ɇȺ�ɈɊȽȺɇȺɏ�
ȻɊɘɒɇɈɃ�ɉɈɅɈɋɌɂ�ɍ�ȻɈɅɖɇɕɏ�ɋ�ȻɊɈɇɏɂȺɅɖɇɈɃ�
ȺɋɌɆɈɃ
Ʉ�ɘ��ɐɜɟɬɧɨɜɚ��ȿ�Ⱥ��ɂɜɚɧɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�ɇ��Ʉɨɧɞɪɚɲɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɞɪɭɠɛɵ�ɧɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ��ȻȺ��ɫɨɫɬɚɜɥɹɟɬ�����
ɦɥɧ�ɱɟɥɨɜɟɤ��ɩɨ�ɞɚɧɧɵɦ�ȼɈɁ��Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ȻȺ�ɤɨɥɟɛɥɟɬɫɹ�ɨɬ�
��ɞɨ�����ɜ�ɪɚɡɧɵɯ�ɪɟɝɢɨɧɚɯ�ɦɢɪɚ�ɜ�ɩɨɩɭɥɹɰɢɢ��ɇɚ�ɞɨɥɸ�©ɬɹɠɟɥɨɣ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵª� ɜ� Ɋɨɫɫɢɢ� ɩɪɢɯɨɞɢɬɫɹ� ����� ɍ� ɛɨɥɶɧɵɯ�
ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ�ɛɪɨɧɯɨɫɩɚɡɦ�ɜɨ�ɜɪɟɦɹ�ɨɩɟɪɚɰɢɢ�ɪɚɡɜɢɜɚɟɬɫɹ�ɜ�
�����ɫɥɭɱɚɟɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɋɧɢɡɢɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɨɫɥɨɠɧɟɧɢɣ��
ɬɚɤɢɯ�ɤɚɤ�ɛɪɨɧɯɨɫɩɚɡɦ��ɛɪɨɧɯɨɫɬɚɬɭɫ�ɜ�ɩɟɪɢɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��
ɭ� ɩɚɰɢɟɧɬɨɜ�� ɨɩɟɪɢɪɭɸɳɢɯɫɹ� ɜ� ɩɥɚɧɨɜɨɦ� ɩɨɪɹɞɤɟ� ɧɚ� ɨɪɝɚɧɚɯ�
ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ�
ɭ� ��� ɩɚɰɢɟɧɬɨɜ�� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ɂɫɫɥɟɞɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ�
ɪɚɡɞɟɥɢɥɢ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ�� ɝɪɭɩɩɚ�Ⱥ� ±� ɝɨɪɦɨɧɡɚɜɢɫɢɦɚɹ� ȻȺ� �Q �����
ɝɪɭɩɩɚ� Ȼ� ±� ɝɨɪɦɨɧɧɟɡɚɜɢɫɢɦɚɹ� ȻȺ� �Q ����� ȼ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɛɵɥɚ�
ɩɪɨɜɟɞɟɧɚ� ɨɩɟɪɚɰɢɹ� ±� ɥɚɩɚɪɨɫɤɨɩɢɱɟɫɤɚɹ� ɯɨɥɟɰɢɫɬɷɤɬɨɦɢɹ� �Ʌɏɗ��
ɩɨɞ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ� ɷɧɞɨɬɪɚɯɟɚɥɶɧɨɣ� ɚɧɟɫɬɟɡɢɟɣ� �ɄɗɌȺ�� ɫ�
ɨɞɢɧɚɤɨɜɵɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ� ɞɥɹ� ɩɪɟɦɟɞɢɤɚɰɢɢ� ɢ� ɧɚɪɤɨɡɚ�� Ⱦɥɹ�
ɩɪɟɦɟɞɢɤɚɰɢɢ� ɜ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɩɪɢɦɟɧɹɥɢ�� ȽɄɋ�
�ɞɟɤɫɚɦɟɬɚɡɨɧ�� ɜ� ɞɨɡɟ� ����ɦɝ�ɤɝ� ɜ�ɜ� ɫɬɪɭɣɧɨ�� ɚɬɪɨɩɢɧ� ±� ����� ɦɝ�
ɤɝ�� ɬɚɜɟɝɢɥ� ±� ���� ɦɥ�� Ⱦɥɹ� ɜɜɨɞɧɨɝɨ� ɧɚɪɤɨɡɚ� ±� ɩɪɨɩɨɮɨɥ� ±� �±�ɦɝ�
ɤɝ��ɥɢɫɬɟɧɨɧ�±������ɦɝ�ɤɝ�ɢ�ɮɟɧɬɚɧɢɥ�±�����ɦɝ��Ɍɟɱɟɧɢɟ�ɚɧɟɫɬɟɡɢɢ�±�
ɮɟɧɬɚɧɢɥ� ±� ���±���� ɦɝ�� 6HYR¿XUDQ� ���±���� ɨɛ��� ɷɫɦɟɪɨɧ� ±� ��±���
ɦɝ��ɎȼȾ� ɢɡɦɟɪɹɥɢ� �� ɞɟɧɶ� ɞɨ� ɨɩɟɪɚɰɢɢ� ɢ� �� ɞɟɧɶ� ɩɨɫɥɟ��ɉɪɨɜɨɞɢɥɢ�
ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ�ɧɟɩɪɟɪɵɜɧɨɟ�ɧɚɛɥɸɞɟɧɢɟ�ɡɚ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ�
�ȺȾ��ɑɋɋ��ɗɄȽ��ɐȼȾ��ɢ�ɞɵɯɚɬɟɥɶɧɵɦɢ��ȾɈ��ɆɈȾ��ɑȾȾ��6S2���(W&2���
ɩɨɤɚɡɚɬɟɥɹɦɢ��Ʉɨɧɬɪɨɥɶ�ɡɚ�ɫɚɦɨɱɭɜɫɬɜɢɟɦ�ɩɚɰɢɟɧɬɨɜ�ɨɫɭɳɟɫɬɜɥɹɥɫɹ�
ɞɨ� ɜɵɩɢɫɤɢ� ɢɡ� ɫɬɚɰɢɨɧɚɪɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɟɞɥɨɠɟɧɧɵɣ� ɦɟɬɨɞ�
ɜɟɞɟɧɢɹ�ɚɧɟɫɬɟɡɢɢ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ȻȺ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɫɩɨɫɨɛɚ�ɩɪɨɜɟɞɟɧɢɹ�
ɚɧɟɫɬɟɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɨɫɨɛɢɹ�ɩɪɢ�Ʌɏɗ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɩɪɟɦɟɞɢɤɚɰɢɢ�
ɫ� ɜɤɥɸɱɟɧɢɟɦ� ȽɄɋ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɢɧɝɚɥɹɰɢɨɧɧɨɝɨ� ɚɧɟɫɬɟɬɢɤɚ�
6HYR¿XUDQ�ɤɚɤ�ɨɫɧɨɜɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ�ɞɥɹ�ɩɨɞɞɟɪɠɚɧɢɹ�ɚɧɟɫɬɟɡɢɢ��ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ� ɞɚɧɧɨɝɨ� ɦɟɬɨɞɚ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɨɫɨɛɢɹ� ɤɚɤɢɯ�
ɥɢɛɨ� ɨɫɥɨɠɧɟɧɢɣ� ɫɨ� ɫɬɨɪɨɧɵ� ɞɵɯɚɧɢɹ� ɢ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɭ� ɧɚɲɢɯ�
ɩɚɰɢɟɧɬɨɜ�ɧɟ�ɨɬɦɟɱɚɥɨɫɶ��ȼ�ɩɟɪɜɵɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɚ�ɬɚɤɠɟ�ɜ�
ɩɨɫɥɟɞɭɸɳɢɟ�ɞɧɢ�ɩɪɟɛɵɜɚɧɢɹ�ɢɯ�ɜ�ɫɬɚɰɢɨɧɚɪɟ��ɨɛɨɫɬɪɟɧɢɹ�ɬɟɱɟɧɢɹ�
ȻȺ� ɧɟ� ɨɬɦɟɱɟɧɨ�� ȼɵɜɨɞɵ�� ɉɪɢ� ɞɚɧɧɨɣ� ɤɨɦɛɢɧɚɰɢɢ� ɩɪɟɩɚɪɚɬɨɜ� ɜ�
ɩɪɟɦɟɞɢɤɚɰɢɢ�ɫ�ɜɤɥɸɱɟɧɢɟɦ�ɞɟɤɫɚɦɟɬɚɡɨɧɚ��ɚ�ɬɚɤɠɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɢɧɝɚɥɹɰɢɨɧɧɨɝɨ�ɚɧɟɫɬɟɬɢɤɚ�6HYR¿XUDQ�ɤɚɤ�ɨɫɧɨɜɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ�ɞɥɹ�
ɩɨɞɞɟɪɠɚɧɢɹ�ɚɧɟɫɬɟɡɢɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɤɨɦɟɧɞɨɜɚɧɨ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�
ɚɧɟɫɬɟɡɢɢ�ɩɨ�ɩɨɜɨɞɭ�Ʌɏɗ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ȻȺ�

$1(67+(6,$�21�3$7,(176�:,7+�%521&+,$/�$67+0$�
81'(5*2,1*�3/$11('�685*(5<
.�<X�7VYHWQRYD��(�$��,YDQHQNR�
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�(�1��.RQGUDVKHQNR
3HRSOHV¶�)ULHQGVKLS�8QLYHUVLW\�RI�5XVVLD��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $FFRUGLQJ� WR� :+2�� ���� PLOOLRQ� SHRSOH� VXIIHU� IURP�
EURQFKLDO�DVWKPD��IURP��±����DIIHFWHG�SRSXODWLRQ�LQ�GLIIHUHQW�UHJLRQV�RI�
WKH�ZRUOG��$ERXW�����RI�5XVVLD¶V�SRSXODWLRQ�VXIIHUV�IURP�VHYHUH�EURQFKLDO�
DVWKPD�DQG�GXULQJ�VXUJHU\�EURQFKRVSDVP�GHYHORSV�LQ������RI�FDVHV��$LP��
7R�UHGXFH�WKH�FRPSOLFDWLRQV��VXFK�DV�EURQFKRVSDVP�DQG�DVWKPDWLF�VWDWXV�
LQ� WKH� SHULRSHUDWLYH� SHULRG� LQ� SDWLHQWV� XQGHUJRLQJ� SODQQHG� VXUJHU\� RQ�
DEGRPLQDO�RUJDQV��0DWHULDOV�DQG�PHWKRGV��6WXG\�ZDV�FRQGXFWHG�DPRQJ�
��� SDWLHQWV�� DJHG� EHWZHHQ� ��±��� \HDUV�� 3DWLHQWV�ZHUH� GLYLGHG� LQWR� WZR�
JURXSV�� JURXS�$� ±� %$� XQGHU� KRUPRQDO� WKHUDS\� �Q ����� JURXS� %� ±� %$�
KRUPRQH�LQGHSHQGHQW��Q �����3DWLHQWV�LQ�ERWK�JURXSV�XQGHUZHQW�VXUJHU\�
±� ODSDURVFRSLF� FKROHF\VWHFWRP\� �/DS&KROH�� XQGHU� EDODQFHG� DQHVWKHVLD�
ZLWK� VLPLODU� SUHPHGLFDWLRQ� DQG�GUXJV� IRU� DQHVWKHVLD��)RU� SUHPHGLFDWLRQ�
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RI�ERWK�JURXSV�LQWUDYHQRXV�JOXFRFRUWLFRLGV��*&6��±�GH[DPHWKDVRQH������
PJ�NJ�� DWURSLQH� ����� PJ�NJ� DQG� FKORUS\UDPLQH� ��� PJ� ZHUH� XVHG�� )RU�
LQWURGXFWLRQ� RI� DQHVWKHVLD� ±� SURSRIRO� �±��PJ�NJ�� VX[DPHWKRQLXP� �����
PJ�NJ� DQG� SKHQWDQ\O� ����PJ�ZHUH� LQMHFWHG��0DLQWHQDQFH� RI� DQHVWKHVLD�
ZDV�GRQH�ZLWK�±� IHQWDQ\O����±����PJ�� VHYRÀXUDQ����±������ URFXULQLXP�
��±���PJ��5HVSLUDWRU\� IXQFWLRQ� WHVW�ZDV� GRQH� EHIRUH� ��� GD\�� DQG� DIWHU�
VXUJHU\����GD\���&RQWLQXRXV�LQWUDRSHUDWLYH�PRQLWRULQJ�IRU�KHPRG\QDPLF�
�%3��SXOVH��(&*��VDWXUDWLRQ�DQG�&93��DQG�UHVSLUDWRU\�IXQFWLRQ��9W��9PLQ��
IUHTXHQF\� DQG� (W&2���� 0RQLWRULQJ� RI� YLWDOV� ZDV� GRQH� WLOO� GLVFKDUJH��
5HVXOWV��7KLV�PHWKRG�RI�DQHVWKHVLD�LQ�SDWLHQWV�VXIIHULQJ�IURP�%$�GLIIHUV�
IURP�DQHVWKHVLD�LQ�QRUPDO�SDWLHQWV�XQGHUJRLQJ�/DS&KROH�LQ�FRQVLGHUDWLRQ�
RI� SUHPHGLFDWLRQ� ZLWK� WKH� LQFOXVLRQ� RI� *&6� �GH[DPHWKDVRQH�� DQG� WKH�
XVH� RI� YRODWLOH� DJHQW� ±� 6HYRÀXUDQ� IRU� PDLQWHQDQFH� RI� DQHVWKHVLD�� 1R�
FRPSOLFDWLRQV� ZHUH� REVHUYHG� LQ� ERWK� JURXSV� GXULQJ� VXUJHU\� DQG� DIWHU�
VXUJHU\��&RQFOXVLRQ��7KLV�FRPELQDWLRQ�RI�GUXJV�IRU�SUHPHGLFDWLRQ�ZLWK�WKH�
LQFOXVLRQ�RI�GH[DPHWKDVRQH�DQG�WKH�XVH�RI�6HYRÀXUDQ�DV�PDLQ�DQHVWKHWLF�
DJHQW�IRU�PDLQWHQDQFH�RI�DQHVWKHVLD�FDQ�EH�UHFRPPHQGHG�ZKHQ�FDUU\LQJ�
RXW�DQHVWKHVLD�LQ�SDWLHQWV�ZLWK�%$�XQGHUJRLQJ�ODSDURVFRSLF�VXUJHU\�

ɋɈȼɊȿɆȿɇɇɕȿ�ɉɊɈȻɅȿɆɕ�ɋȿȾȺɌɂȼɇɈɃ�ɌȿɊȺɉɂɂ�
ɏɂɊɍɊȽɂɑȿɋɄɂɏ�ȻɈɅɖɇɕɏ�
Ⱦ�ɂ��Ʉɢɬɢɚɲɜɢɥɢ��ɂ�ɂ��Ɍɟɦɢɪɛɭɥɚɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�Ɂ��Ʉɢɬɢɚɲɜɢɥɢ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɟɞɚɰɢɹ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɤɨɦɩɨɧɟɧɬɨɦ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�
ɨɬɞɟɥɟɧɢɣ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�� ɪɟɚɧɢɦɚɰɢɢ� ɢ� ɩɚɥɚɬ� ɢɧɬɟɧɫɢɜɧɨɣ�
ɬɟɪɚɩɢɢ� �ɈȺɊɂɌ��� Ɉɧɚ� ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɞɢɫɤɨɦɮɨɪɬɚ��
ɱɭɜɫɬɜɚ�ɬɪɟɜɨɝɢ��ɛɟɫɩɨɤɨɣɫɬɜɚ��ɨɛɟɫɩɟɱɟɧɢɹ�ɯɨɪɨɲɟɝɨ�ɨɬɞɵɯɚ�ɢ�ɫɧɚ�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɩɨɫɥɟ�ɜɵɩɨɥɧɟɧɢɹ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɥɸɛɨɣ�
ɬɪɚɜɦɚɬɢɱɧɨɫɬɢ�� ɍɪɨɜɟɧɶ� ɫɟɞɚɰɢɢ� ɜ� ɈȺɊɂɌ� ɲɢɪɨɤɨ� ɜɚɪɶɢɪɭɟɬ�
ɨɬ� ɩɨɥɧɨɝɨ� ɨɬɫɭɬɫɬɜɢɹ� ɫɨɡɧɚɧɢɹ� ɢ� ɨɛɟɡɞɜɢɠɟɧɧɨɫɬɢ� ɞɨ� ɫɨɫɬɨɹɧɢɹ�
ɛɨɞɪɫɬɜɨɜɚɧɢɹ�ɢ�ɤɨɦɮɨɪɬɚ��Ɍɚɤɬɢɤɚ�ɫɟɞɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɨɪɢɟɧɬɢɪɨɜɚɧɚ�ɧɚ�ɞɨɫɬɢɠɟɧɢɟ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɭɪɨɜɧɟɣ�ɫɟɞɚɰɢɢ�
ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ� ɫ� ɩɚɰɢɟɧɬɚɦɢ�� ɗɬɨ� ɩɨɡɜɨɥɹɟɬ�
ɫɜɨɟɜɪɟɦɟɧɧɨ� ɜɵɹɜɥɹɬɶ� ɢɡɦɟɧɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɩɚɰɢɟɧɬɨɜ�� ɨɰɟɧɢɜɚɬɶ�
ɢɯ� ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɣ� ɫɬɚɬɭɫ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɞɟɧɢɟ�
ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɫɟɞɚɬɢɜɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɩɨɫɥɟɞɧɟɝɨ�
ɩɨɤɨɥɟɧɢɹ� ɜ� ɤɨɦɩɥɟɤɫɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɨɛɟɡɛɨɥɢɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�ɈȺɊɂɌ�ɇɍɁ�Ɇɋɑ� ɡɚ� ɩɟɪɢɨɞ� ɫ� ��� ɧɨɹɛɪɹ�
�����ɝ��ɩɨ����ɚɩɪɟɥɹ������ɝ��ɩɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɢɫɶ����ɩɚɰɢɟɧɬɚ�
�ɝɪɭɩɩɚ����ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɩɨɫɥɟ�ɩɥɚɧɨɜɵɯ�ɢ�ɷɫɬɪɟɧɧɵɯ�
ɷɧɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɜɵɩɨɥɧɟɧɧɵɯ� ɩɨɞ�
ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɟɣ� ɩɨ� ɷɧɞɨɬɪɚɯɟɚɥɶɧɨɣ� ɦɟɬɨɞɢɤɟ�� ɉɚɰɢɟɧɬɵ� ɩɨɫɥɟ�
ɨɤɨɧɱɚɧɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɨɩɟɪɚɰɢɢ� ɩɟɪɟɜɨɞɢɥɢɫɶ� ɜ� ɈȺɊɂɌ� ɫ�
ɩɨɥɧɨɫɬɶɸ� ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɦ� ɫɬɚɬɭɫɨɦ� ɢ�
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ� ɞɵɯɚɧɢɟɦ�� Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɟɞɚɬɢɜɧɨɝɨ� ɷɮɮɟɤɬɚ� ɢ�
ɚɧɚɥɶɝɟɡɢɢ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɲɤɚɥɚ� 5DPVD\� ɢ� ɜɢɡɭɚɥɶɧɨ�ɚɧɚɥɨɝɨɜɚɹ�
ɲɤɚɥɚ� �ȼȺɒ��� ȼ� ɤɨɦɩɥɟɤɫɟ� ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ� ɦɨɧɢɬɨɪɢɧɝɚ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɩɨɤɚɡɚɬɟɥɢ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ�� ɞɵɯɚɧɢɹ��
ɄɈȻ� ɢ� ɝɚɡɨɜ� ɤɪɨɜɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɠɟɥɚɟɦɨɝɨ�
ɭɪɨɜɧɹ� ɫɟɞɚɰɢɢ� ɩɚɰɢɟɧɬɚɦ� ��ɣ� ɝɪɭɩɩɵ� ���� ɱɟɥɨɜɟɤɚ�� ɩɪɨɜɨɞɢɥɢ�
ɞɟɤɫɦɟɞɟɬɨɦɢɞɢɧ� �ɞɟɤɫɞɨɪ�� ɫ� ɧɚɱɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɶɸ� ���±���� ɦɝ�ɤɝ� ɜ�
ɱɚɫ��ɋɤɨɪɨɫɬɶ�ɧɚɱɚɥɶɧɨɣ�ɢɧɮɭɡɢɢ�ɩɨɫɥɟ�ɧɚɝɪɭɡɨɱɧɨɣ�ɞɨɡɵ�ɦɟɧɹɥɢ�ɧɚ�
����ɦɤɝ�ɤɝ�ɜ�ɱɚɫ��ɤɨɬɨɪɭɸ�ɜ�ɞɚɥɶɧɟɣɲɟɦ�ɤɨɪɪɟɝɢɪɨɜɚɥɢ��ɍ�ɩɚɰɢɟɧɬɨɜ�
��ɣ�ɝɪɭɩɩɵ�ɝɥɭɛɢɧɚ�ɫɟɞɚɰɢɢ�ɩɨɞɞɟɪɠɢɜɚɥɚɫɶ�ɜ�ɩɪɟɞɟɥɚɯ��±��ɛɚɥɥɨɜ�
ɩɨ� 5DPVD\�� ɫɨɨɬɜɟɬɫɬɨɜɭɸɳɚɹ� ɭɦɟɪɟɧɧɨɦɭ� ɫɟɞɚɬɢɜɧɨɦɭ� ɷɮɮɟɤɬɭ�
ɫ� ɱɚɫɬɢɱɧɨɣ� ɚɦɧɟɡɢɟɣ�� ɋ� ɰɟɥɶɸ� ɨɛɟɡɛɨɥɢɜɚɧɢɹ� ɩɚɰɢɟɧɬɚɦ� ɷɬɨɣ�ɠɟ�
ɝɪɭɩɩɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɪɟɩɚɪɚɬɵ�ɇɉȼɉ��ɤɟɬɨɪɚɥɚɤ�ɢɥɢ�ɞɢɤɥɨɮɟɧɚɤ�
ɜ� ɫɬɚɧɞɚɪɬɧɨɣ� ɞɨɡɟ�� ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ� ɜ� ɫɪɟɞɧɟɦ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ� �������� ɛɚɥɥɚ� ɩɨ� ȼȺɒ��ɉɨɤɚɡɚɧɢɟɦ� ɤ� ɧɚɡɧɚɱɟɧɢɸ�
ɚɧɚɥɝɟɬɢɤɚ� ɫɱɢɬɚɥɢ� ɩɪɟɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɛɨɥɢ� ɫɜɵɲɟ� �±�� ɛɚɥɥɨɜ��
ɉɨɫɥɟ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�������ɩɚɰɢɟɧɬɚɦ���ɣ�ɝɪɭɩɩɵ�ɧɚ�
ɮɨɧɟ�ɫɟɞɚɰɢɢ�ɞɟɤɫɞɨɪɚ��ɚɞɟɤɜɚɬɧɚɹ�ɚɧɚɥɝɟɡɢɹ�ɛɵɥɚ�ɞɨɫɬɢɝɧɭɬɚ�ɨɞɧɨ��
ɢɥɢ�ɞɜɭɤɪɚɬɧɵɦ�ɧɚɡɧɚɱɟɧɢɟɦ�ɇɉȼɉ�ɢɥɢ�ɬɪɚɦɚɞɨɥɚ�ɜ�ɨɛɳɟɩɪɢɧɹɬɨɣ�
ɞɨɡɢɪɨɜɤɟ��Ƚɪɭɩɩɭ�ɫɪɚɜɧɟɧɢɹ�ɩɪɟɞɫɬɚɜɢɥɢ����ɩɚɰɢɟɧɬɨɜ����ɹ�ɝɪɭɩɩɚ���
ɩɨɥɭɱɚɜɲɢɯ� ɜ� ɤɚɱɟɫɬɜɟ� ɚɧɚɥɶɝɨɫɟɞɚɰɢɢ� ɪɟɥɚɧɢɭɦ�� ɩɪɨɦɟɞɨɥ� ɢ�
ɚɧɚɥɶɝɢɧ�� Ɋɟɬɪɨɫɩɟɤɢɜɧɵɣ� ɚɧɚɥɢɡ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɷɬɨɣ�
ɝɪɭɩɩɵ�ɜ�ɪɚɧɧɟɦ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɨɰɟɧɤɚ�ɛɨɥɢ�ɩɨ�ȼȺɒ�
ɫɨɫɬɚɜɢɥɚ��±��ɛɚɥɥɨɜ��ɢ�ɢɦ�ɤɪɨɦɟ�ɇɉȼɉ�ɩɨɬɪɟɛɨɜɚɥɨɫɶ�ɧɚɡɧɚɱɟɧɢɟ�
ɧɚɪɤɨɬɢɱɟɫɤɢɯ�ɚɧɚɥɝɟɬɢɤɨɜ�±�ɩɪɨɦɟɞɨɥɚ�ɜ�ɨɛɳɟɫɭɬɨɱɧɨɣ�ɞɨɡɟ����ɦɝ�
���ɚɦɩ���Ɉɰɟɧɤɚ�ɩɨ�ɲɤɚɥɟ�5DPVD\�ɩɨɤɚɡɚɥɚ��ɱɬɨ�ɩɚɰɢɟɧɬɵ���ɣ�ɝɪɭɩɩɵ�

ɧɚɯɨɞɢɥɢɫɶ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɨɬ�
ɛɨɞɪɫɬɜɨɜɚɧɢɹ���±��ɛɚɥɥɚ��ɞɨ�ɝɥɭɛɨɤɨɣ�ɫɟɞɚɰɢɢ��ɩɨ�ɲɤɚɥɟ�5DPVD\����±�
ɤɨɝɞɚ�ɡɚɬɪɭɞɧɹɟɬɫɹ�ɤɨɧɬɚɤɬ�ɫ�ɩɚɰɢɟɧɬɨɦ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭɩɪɚɜɥɹɟɦɚɹ�
ɫɟɞɚɰɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɟɤɫɞɨɪɚ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�
ɩɨɡɜɨɥɹɟɬ� ɤɭɩɢɪɨɜɚɬɶ� ɛɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɇɉȼɉ� ɫ�
ɨɬɫɭɬɫɬɜɭɟɦ� ɩɨɫɥɟɧɚɪɤɨɡɧɨɣ� ɞɟɩɪɟɫɫɢɢ� ɐɇɋ�� ɨɩɚɫɧɨɫɬɢ� ɭɝɧɟɬɟɧɢɹ�
ɞɵɯɚɧɢɹ�ɢ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ�ɜɨɫɩɪɢɹɬɢɹ�ɛɨɥɢ��ȼɵɜɨɞɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�
ɧɚɲɢɯ�ɤɥɢɧɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɞɟɤɫɦɟɞɟɬɨɦɢɞɢɧɚ�
�ɞɟɤɫɞɨɪɚ�� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɨɧ� ɨɛɟɫɩɟɱɢɜɚɟɬ�� �� ɥɟɝɤɭɸ� ɢ� ɭɦɟɪɟɧɧɭɸ�
ɫɟɞɚɰɢɸ��ɨɬ���ɞɨ����ɛɚɥɥɨɜ�ɲɤɚɥɵ�5$66���ɧɟ�ɭɫɬɭɩɚɹ�ɫɬɚɧɞɚɪɬɧɵɦɢ�
ɫɟɞɚɬɢɜɧɵɦ� ɩɪɟɩɚɪɚɬɚɦ�� �� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɫɩɨɫɨɛɧɨɫɬɢ�
ɩɚɰɢɟɧɬɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ� ɢ� ɨɛɳɚɬɶɫɹ� ɫ� ɩɟɪɫɨɧɚɥɨɦ�ɈȺɊɂɌ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɚɰɢɟɧɬɚɦɢ�� ɩɨɥɭɱɚɸɳɢɦɢ� ɫɬɚɧɞɚɪɬɧɵɟ� ɫɟɞɚɬɢɜɧɵɟ�
ɩɪɟɩɚɪɚɬɵ����ɨɬɫɭɬɫɬɜɢɟ�ɫɥɭɱɚɟɜ�ɩɨɛɨɱɧɵɯ�ɷɮɮɟɤɬɨɜ�ɜ�ɜɢɞɟ�ɞɟɩɪɟɫɫɢɢ�
ɞɵɯɚɧɢɹ�ɢ�ɪɚɡɜɢɬɢɹ�ɞɟɥɢɪɢɹ�
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,QWURGXFWLRQ�� 6HGDWLRQ� LV� DQ� LPSRUWDQW� FRPSRQHQW� RI� WKH� WUHDWPHQW� RI�
SDWLHQWV�IURP�WKH�GHSDUWPHQWV�RI�DQHVWKHVLRORJ\��UHVXVFLWDWLRQ�DQG�LQWHQVLYH�
WKHUDS\�ZDUGV��2$5$���,W�LV�QHFHVVDU\�WR�UHGXFH�WKH�GLVFRPIRUW��DQ[LHW\��
DQ[LHW\�� WR� HQVXUH� D� JRRG� UHVW� DQG� VOHHS� LQ� SDWLHQWV� DIWHU� WKH� H[HFXWLRQ�
RI� DQ\� VXUJLFDO� LQWHUYHQWLRQV� IRU� WUDXPD�� 7KH� OHYHO� RI� VHGDWLRQ� 2$5$�
YDULHV�ZLGHO\�IURP�WRWDO� ODFN�RI�FRQVFLRXVQHVV�DQG�LPPRELOLW\�WR�DZDNH�
DQG�FRPIRUW��7DFWLFV�VHGDWLYH�WKHUDS\�LV�QRZ�IRFXVHG�RQ�WKH�DFKLHYHPHQW�
RI� VXUIDFH� OHYHOV� RI� VHGDWLRQ� ZLWK� WKH� SRVVLELOLW\� RI� FRRSHUDWLRQ� ZLWK�
SDWLHQWV�� 7KLV� DOORZV� WR� LGHQWLI\� WKH� FKDQJHV� LQ� WKH� FRQGLWLRQ� RI� WKH�
SDWLHQWV�� WR� DVVHVV� WKHLU� PHQWDO� VWDWXV�� $LP�� &RQGXFW� D� FRPSDUDWLYH�
DQDO\VLV� RI� VHGDWLYH� GUXJV� RI� WKH� ODWHVW� JHQHUDWLRQ� LQ� WKH� FRPSOH[�
SRVWRSHUDWLYH�SDLQ�PDQDJHPHQW��0DWHULDOV�DQG�PHWKRGV��,Q�2$5$�$/23�
,)/� IRU� WKH� SHULRG� IURP�1RYHPEHU� ���� ����� RQ�$SULO� ���� ������ XQGHU�
WKH� VXSHUYLVLRQ� WKHUH�ZHUH� ���SDWLHQWV� �JURXS���� DW� WKH� DJH�RI� ��� WR� ���
\HDUV�� DIWHU� VFKHGXOHG� DQG� HVWUDGQ\KDQRWKHURUJDVP� VXUJHULHV� SHUIRUPHG�
XQGHU� *HQHUDO� DQHVWKHVLD�� IRU� HQGRWUDFKHDO� PHWKRGRORJ\�� 3DWLHQWV� DIWHU�
WKH� HQG� RI� VXUJHU\� ZHUH� WUDQVODWHG� LQ� WKH� 2$5$� ZLWK� D� IXOO\� UHVWRUHG�
SV\FKRHPRWLRQDO� VWDWXV� DQG� VHOI� EUHDWK�� )RU� WKH� HYDOXDWLRQ� RI� VHGDWLRQ�
DQG�DQDOJHVLD�XVHG�VFDOH�5DPVD\�DQG�YLVXDO�DQDORJXH�VFDOH��9$6���,Q�WKH�
FRPSOH[� VWDQGDUG� PRQLWRULQJ� PHWKRGV� ZHUH� XVHG� LQGLFDWRUV� SHULSKHUDO�
KHPRG\QDPLFV��EUHDWKLQJ��&2%+�DQG�JD]RYRM�EORRG��5HVXOWV��7R�DFKLHYH�
WKH�GHVLUHG�OHYHO�RI�VHGDWLRQ��SDWLHQWV�RI�JURXS�������SHUVRQV��FRQGXFWHG�
GH[PHGHWRPLGLQH� �'H[WHU�� ZLWK� DQ� LQLWLDO� YHORFLW\� RI� ���±���� PJ�NJ�K��
WKH� LQLWLDO�5DWH�RI� LQIXVLRQ�DIWHU� ORDGLQJ�GRVH�FKDQJHG�E\�����J�NJ�K�� LQ�
IXWXUH� NRUULJLURYDQLMD�� 7KH� SDWLHQWV� RI� JURXS� �� GHSWK� RI� VHGDWLRQ� ZHUH�
PDLQWDLQHG�ZLWKLQ��±��SRLQWV�RQ�5DPVD\��VRRWYHWVWYX\XVFKD\D�PRGHUDWH�
VHGDWLYH�HIIHFW�ZLWK�SDUWLDO�DPQHVLD��)RU�SDLQ�SDWLHQWV�RI�WKH�VDPH�JURXS�
ZHUH�XVHG�16$,'�WKHUDS\��.HWRURODF�RU�GLFORIHQDF�LQ�WKH�VWDQGDUG�GRVH��
,QWHQVLW\� RI� SDLQ� V\QGURPH� LQ� WKH� DYHUDJH� FRUUHVSRQGHG� �������� SRLQWV�
RQ�<285�� ,QGLFDWLRQ� IRU� SUHVFULSWLRQ� DQDOJHWLND� FRQVLGHUHG� H[FHHGLQJ�
RI�D�GHJUHH�RI�SDLQ�PRUH�WKDQ��±��SRLQWV��$IWHU�VXUJHU\�WR�������RI�WKH�
SDWLHQWV�RI�WKH��VW�JURXS�DPLGVW�VHGDWLRQ�'H[WHUD�DGHTXDWH�DQDOJHVLD�KDV�
EHHQ�DFKLHYHG�RQH�±�RU�WZLFH�WKH�DSSRLQWPHQW�RI�16$,'V�WUDPDGRO�RU�LQ�
WKH�VWDQGDUG�GRVDJH��7KH�FRPSDULVRQ�JURXS�ZDV�UHSUHVHQWHG�E\����SDWLHQWV�
�JURXS� ���� WUHDWHG� DV� DQDOJRVHGDWLRQ5HODQLXP�� SURPHGRO� DQG� DQDOJLQ��
5HWURVSHNWLYQ\L� DQDO\VLV� VKRZHG� WKDW� SDWLHQWV� LQ� WKLV� JURXS� LQ� WKH� HDUO\�
SRVWRSHUDWLYH�SHULRG�DVVHVVPHQW�RI�SDLQ�LQ�<285�DPRXQWHG�WR��±��SRLQWV�
DQG�WKHP�H[FHSW�16$,'V�FDOOHG�IRU�WKH�DSSRLQWPHQW�RI�QDUFRWLF�DQDOJHVLFV�
SURPHGRO�LQ�REVHVWLRQDO�GRVH�RI����PJ����DPS���6FRUH�RQ�D�VFDOH�RI�5DPVD\�
VKRZHG�WKDW�SDWLHQWV�RI�JURXS���ZHUH�LQ�D�VWDWH�RI�HPRWLRQDO�VWUHVV�IURP�
ZDNHIXOQHVV���±��SRLQWV��WR�GHHS�VHGDWLRQ��RQ�D�VFDOH�5DPVD\����±�ZKHQ�
LW� LV�GLI¿FXOW� WR�FRQWDFW�ZLWK� WKH�SDWLHQW��7KHUHIRUH�� D�PDQDJHG�VHGDWLRQ�
XVLQJ�'H[WHUD� LQ� WKH� SRVWRSHUDWLYH� SHULRG� SDLQ� SDLQ� V\QGURPH�ZLWK� WKH�
XVH�RI�16$,'V�ZLWK�ODFN�RI�SRVOHSHFKDWQR\�&16�GHSUHVVLRQ��GDQJHUV�RI�
UHVSLUDWRU\�GHSUHVVLRQ�DQG�HPRWLRQDO�SDLQ��&RQFOXVLRQ��7KH�UHVXOWV�RI�RXU�
FOLQLFDO� UHVHDUFK� XVLQJ� GH[PHGHWRPLGLQH� �'H[WHUD�� SURYLGHV�� ��PLOG�WR�
PRGHUDWH� VHGDWLRQ� ��� WR� ��� SRLQWV� VFDOH�5$66��� QRW� LQIHULRU� WR� VWDQGDUG�
VHGDWLYH�SUHSDUDWLRQV����VLJQL¿FDQW�LPSURYHPHQW�LQ�WKH�SDWLHQW¶V�DELOLW\�WR�
LQWHUDFW�DQG�FRPPXQLFDWH�ZLWK����������SHUVRQQHO�2$5$�FRPSDUHG�ZLWK�
SDWLHQWV�UHFHLYLQJ�VWDQGDUG�VHGDWLYHV����QR�FDVHV�RI�VLGH�HIIHFWV�LQ�WKH�IRUP�
RI�UHVSLUDWRU\�GHSUHVVLRQ�DQG�GHYHORSPHQW�RI�GHOLULXP�
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ɉɊɂɆȿɇȿɇɂȿ�ȾɂȺɌɅɈɇȺ��ɋȿɊɈɌɈɇɂɇȺ��ȾɅə�
ȼɈɋɋɌȺɇɈȼɅȿɇɂə�ɆɈɌɈɊɂɄɂ�ɀȿɅɍȾɈɑɇɈ�
ɄɂɒȿɑɇɈȽɈ�ɌɊȺɄɌȺ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ȾɂɇȺɆɂɑȿɋɄɈɃ�
ɄɂɒȿɑɇɈɃ�ɇȿɉɊɈɏɈȾɂɆɈɋɌɖɘ�
Ɇ�ɂ��ɇɚɤɚɞɟ��ȿ�ɇ��Ʉɨɧɞɪɚɲɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��Ȼɭɬɪɨɜ
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɞɪɭɠɛɵ�ɧɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɟɪɨɬɨɧɢɧ�ɢɝɪɚɟɬ� ɜɚɠɧɭɸ�ɪɨɥɶ� ɜ� ɪɟɝɭɥɹɰɢɢ�ɦɨɬɨɪɢɤɢ�ɢ�
ɫɟɤɪɟɰɢɢ�ɀɄɌ��Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɵɟ�ɪɚɫɫɬɪɨɣɫɬɜɚ��
ɬɚɤɢɟ�ɤɚɤ�ɫɢɧɞɪɨɦ�ɪɚɡɞɪɚɠɟɧɧɨɣ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ��ɫɜɹɡɚɧɵ�ɫ�ɧɚɪɭɲɟɧɢɟɦ�
ɫɟɪɨɬɨɧɢɧɟɪɝɢɱɟɫɤɨɣ� ɫɢɝɧɚɥɢɡɚɰɢɢ� ɜ� ɤɢɲɟɱɧɢɤɟ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ��
ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɫɟɪɨɬɨɧɢɧɚ� ɞɥɹ� ɪɟɝɭɥɹɰɢɢ�
ɞɜɢɝɚɬɟɥɶɧɨɣ�ɢ�ɫɟɤɪɟɬɨɪɧɨɣ�ɮɭɧɤɰɢɢ�ɤɢɲɟɱɧɢɤɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɜɥɢɹɧɢɟ� Ⱦɢɧɚɬɨɧɚ� �ɫɟɪɨɬɨɧɢɧ�� ɧɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�
ɩɟɪɢɫɬɚɥɶɬɢɤɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɬɪɨɣ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɤɢɲɟɱɧɨɣ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɢɧɚɬɨɧ� �ɫɟɪɨɬɨɧɢɧ��
ɩɪɢɦɟɧɹɥɢ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɫɬɪɨɣ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɤɢɲɟɱɧɨɣ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ��Ⱦɢɧɚɬɨɧ�����ɦɝ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ�ɪɚɫɬɜɨɪɹɥɢ�ɜ����ɦɥ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɪɚɫɬɜɨɪɚ�� ɜɜɨɞɢɥɢ� ɜɧɭɬɪɢɜɟɧɧɨ� ɱɟɪɟɡ� ɢɧɮɭɡɨɦɚɬ�
ɫɨ� ɫɤɨɪɨɫɬɶɸ� �� ɦɝ�ɱ� ɞɨ� ɩɨɹɜɥɟɧɢɹ� ɢɥɢ� ɭɫɢɥɟɧɢɹ� ɨɫɥɚɛɥɟɧɧɨɣ�
ɩɟɪɢɫɬɚɥɶɬɢɤɢ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�
ɦɨɬɨɪɧɨ�ɷɜɚɤɭɚɬɨɪɧɨɣ� ɮɭɧɤɰɢɢ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ��
ɉɟɪɢɫɬɚɥɶɬɢɱɟɫɤɢɟ� ɲɭɦɵ� ɨɩɪɟɞɟɥɹɥɢ� ɚɭɫɤɭɥɶɬɚɬɢɜɧɨ�� ɢɡɦɟɪɹɥɨɫɶ�
ɜɧɭɬɪɢɛɪɸɲɧɨɟ� ɞɚɜɥɟɧɢɟ� ɤɚɠɞɵɟ� �� ɱ�� ɉɚɰɢɟɧɬɚɦ� ɛɵɥɢ� ɫɞɟɥɚɧɵ�
ɤɥɢɡɦɵ� ɢ� ɩɪɨɜɟɞɟɧ� ɤɨɧɬɪɨɥɶ� ɧɚɞ� ɢɯ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�� Ȼɨɥɶɧɵɟ�
ɫ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɤɢɲɟɱɧɨɣ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ� ɛɵɥɢ� ɢɫɤɥɸɱɟɧɵ�
ɢɡ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɥɧɨɟ� ɤɥɢɧɢɱɟɫɤɨɟ� ɪɚɡɪɟɲɟɧɢɟ�
ɤɢɲɟɱɧɨɣ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ� ɩɪɨɢɡɨɲɥɨ� ɭ� �� ɢɡ� ��� ɩɚɰɢɟɧɬɨɜ�� ȼɪɟɦɹ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɮɧɤɰɢɢ�ɤɢɲɟɱɧɢɤɚ�ɜɚɪɶɢɪɨɜɚɥɨ�ɨɬ����ɞɨ����ɱ�ɩɨɫɥɟ�
ɧɟɩɪɟɪɵɜɧɨɝɨ�ɜɜɟɞɟɧɢɹ�Ⱦɢɧɚɬɨɧɚ��ɫɟɪɨɬɨɧɢɧɚ���Ɉɬɦɟɱɟɧɨ�ɫɧɢɠɟɧɢɟ�
ɜɧɭɬɪɢɛɪɸɲɧɨɝɨ�ɞɚɜɥɟɧɢɹ�ɞɨ�ɧɨɪɦɚɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ������ɫɦ�ɪɬ�ɫɬ����
Ⱥɭɫɤɭɥɶɬɚɬɢɜɧɨ� ɨɬɱɟɬɥɢɜɨ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɩɟɪɢɫɬɚɥɶɬɢɱɟɫɤɢɟ� ɲɭɦɵ��
Ȼɵɥɢ� ɷɮɮɟɤɬɢɜɧɵɦɢ� ɤɥɢɡɦɵ�� ɢ� ɩɨɹɜɥɹɥɫɹ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ� ɫɬɭɥ��
ɇɟ�ɧɚɛɥɸɞɚɥɨɫɶ�ɩɨɛɨɱɧɵɯ�ɷɮɮɟɤɬɨɜ�ɢɥɢ�ɨɫɥɨɠɧɟɧɢɣ��ɍ���ɩɚɰɢɟɧɬɚ�
ɧɟ� ɭɞɚɥɨɫɶ� ɪɚɡɪɟɲɢɬɶ� ɤɢɲɟɱɧɭɸ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɶ�� ɉɪɢ� ɛɨɥɟɟ�
ɞɟɬɚɥɶɧɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɷɬɨɝɨ� ɩɚɰɢɟɧɬɚ� ɜɵɹɜɥɟɧ� ɪɚɤ� ɫɢɝɦɨɜɢɞɧɨɣ�
ɤɢɲɤɢ�� ɱɬɨ�ɛɵɥɨ�ɩɨɤɚɡɚɧɢɟɦ�ɤ� ɨɩɟɪɚɬɢɜɧɨɦɭ�ɥɟɱɟɧɢɸ��ȼɵɜɨɞɵ�� ���
ɉɨɫɥɟ�ɜɜɟɞɟɧɢɹ�ɫɟɪɨɬɨɧɢɧɚ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɤɢɲɟɱɧɨɣ�
ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ� ɭɜɟɥɢɱɢɜɚɥɢɫɶ� ɚɤɬɢɜɧɨɫɬɶ� ɩɟɪɢɫɬɚɥɶɬɢɱɟɫɤɢɯ�
ɞɜɢɠɟɧɢɣ�ɢ�ɬɨɧɭɫ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�ɬɪɚɤɬɚ�����ɋɟɪɨɬɨɧɢɧ�ɹɜɥɹɟɬɫɹ�
ɛɟɡɨɩɚɫɧɵɦ�ɢ�ɷɮɮɟɤɬɢɜɧɵɦ�ɫɪɟɞɫɬɜɨɦ�ɞɥɹ�ɥɟɱɟɧɢɹ�ɨɫɬɪɨɣ�ɤɢɲɟɱɧɨɣ�
ɩɫɟɜɞɨɨɛɫɬɪɭɤɰɢɢ�� ��� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɫɟɪɨɬɨɧɟɪɝɢɱɟɫɤɢɯ� ɚɝɟɧɬɨɜ� ɭ�
ɛɨɥɶɧɵɯ�ɫ�ɨɫɬɪɨɣ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ�ɨɫɧɨɜɚɧ�
ɧɚ� ɜɚɠɧɨɣ� ɪɨɥɢ� ɫɟɪɨɬɨɧɢɧɚ� ɜ� ɩɨɞɞɟɪɠɚɧɢɢ� ɧɨɪɦɚɥɶɧɨɣ� ɮɭɧɤɰɢɢ�
ɤɢɲɟɱɧɢɤɚ�����Ɏɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɥɟɱɟɧɢɹ��ɧɚɩɪɚɜɥɟɧɧɵɟ�ɧɚ�
ɤɨɧɤɪɟɬɧɵɟ�ɪɟɰɟɩɬɨɪɵ�ɫɟɪɨɬɨɧɢɧɚ��ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ�
ɜ�ɭɩɪɚɜɥɟɧɢɢ�ɦɨɬɨɪɢɤɨɣ�ɀɄɌ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�9��%XWURY
3HRSOHV¶�)ULHQGVKLS�8QLYHUVLW\�RI�5XVVLD��0RVFRZ��5XVVLD

,QWURGXFWLRQ��6HURWRQLQ�LV�DQ�LPSRUWDQW�JDVWURLQWHVWLQDO�VLJQDOLQJ�PROHFXOH�
DQG� SOD\V� D� FULWLFDO� UROH� LQ� WKH� UHJXODWLRQ� RI� JDVWURLQWHVWLQDO� PRWLOLW\��
VHFUHWLRQ�DQG�VHQVDWLRQ��)XQFWLRQDO�JDVWURLQWHVWLQDO�GLVRUGHUV��DV�LUULWDEOH�
ERZHO� V\QGURPH� DUH� DVVRFLDWHG� ZLWK� GHIHFWLYH� HQWHULF� VHURWRQHUJLF�
VLJQDOLQJ�� :H� LQYHVWLJDWHG� WKH� HIIHFWV� RI� 'LQDWRQ� LQ� SDWLHQWV� ZLWK�
IXQFWLRQDO� JDVWURLQWHVWLQDO� LPPRWLOLW\�6HURWRQLQ�ZRXOG� UHVWRUH� SHULVWDOVLV�
LQ� SDWLHQWV�ZLWK� DFXWH� JDVWURLQWHVWLQDO� LQVXI¿FLHQF\� DQG� FRQWURO� RI� LQWUD�
DEGRPLQDOSUHVVXUH�� $LP�� 7R� H[DPLQH� WKH� LPSDFW� 'LQDWRQ� �VHURWRQLQ��
WR� UHVWRUH� PRWLOLW\� LQ� SDWLHQWV� ZLWK� DFXWH� JDVWURLQWHVWLQDO� LQVXI¿FLHQF\��
0DWHULDOV�DQG�PHWKRGV��7HQ�SDWLHQWV�ZHUH�WUHDWHG�IRU�DFXWH�JDVWURLQWHVWLQDO�
LQVXI¿FHQF\� ZLWK� 'LQDWRQ� �VHURWRQLQ��� $GPLQLVWHUHG� LQWUDYHQRXVO\� YLD�
LQIXVLRQ�SXPS�DW���PJ�KU��SUH�GLVVROYLQJ�WKH�FRQWHQWV�RI� WKH�YLDO����PJ�
LQ����PO�VDOLQH�WLOO�WKH�FRUUHFWLRQ�RI�LPSDLUHG�SHULVWDOVLV�DQG�HQKDQFHPHQW�
RI� FOLQLFDO� PDQLIHVWDWLRQV� UHFRYHU\� PRWRU�HYDFXDWLRQ� IXQFWLRQ� RI� WKH�
JDVWURLQWHVWLQDO� WUDFW�$XVFXODWDWLYH� SHULVWDOVLV�� LQWUD�� DEGRPLQDO� SUHVVXUH�
DQG� UHFWDO� HQHPD�ZDV� GRQH� HYHU\� �� KRXUV��0HFKDQLFDO� REVWUXFWLRQ� KDG�
EHHQ� H[FOXGHG�� 5HVXOWV�� &RPSOHWH� FOLQLFDO� UHVROXWLRQ� RI� ODUJH� ERZHO�
GLVWHQWLRQ�RFFXUUHG�LQ���RXW�RI�WKH����SDWLHQWV��7LPH�WR�SDVV�ÀDWXV�YDULHG�
IURP� ��� KRXUV� WR� ��� KRXUV� DIWHU� FRQWLQRXV� DGPLQLVWUDWLRQ� RI� GLQDWRQ��

,QWUD�DEGRPLQDO�SUHVVXUH�ZDV�GHFUHDVHG� WR�QRUPDO�YDOXHV� �����FP�+J���
3HULVWDOVLV�ZDV�KHDUG�FOHDUO\��7KHUH�ZDV�HIIHFWLYH�HQHPD�DQG�VHOI�IDHFDWLRQ�
DQG� HYDFXDWLRQ� RI� UHFWDO� JDVHV� ZHUH� REVHUYHG�� 1R� DGYHUVH� HIIHFWV� RU�
FRPSOLFDWLRQV�ZHUH�QRWHG��2I� WKH�SDWLHQWV�ZKR�GLG�QRW� UHVROYH��RQH�KDG�
D� VLJPRLG� FDQFHU� WKDW� UHTXLUHG� UHVHFWLRQ�� &RQFOXVLRQ�� *DVWURLQWHVWLQDO�
PRWLOLW\�DQG�WRQH�LQFUHDVHG�DIWHU�6HURWRQLQ�DGPLQLVWUDWLRQ�LQ�SDWLHQWV�ZLWK�
IXQFWLRQDO�JDVWURLQWHVWLQDO�LQVXI¿FLHQF\��:H�KDYH�VKRZQ�WKDW�6HURWRQLQ�LV�
D�VDIH�DQG�HIIHFWLYH�WUHDWPHQW�IRU�IXQFWLRQDO�JDVWURLQWHVWLQDO�LQVXI¿FLHQF\��
7KH� XVH� RI� VHURWRQHUJLF� DJHQWV� LQ� SDWLHQWV� ZLWK� DFXWH� JDVWURLQWHVWLQDO�
PRWLOLW\�LV�EDVHG�RQ�WKH�FULWLFDO�UROH�WKDW�VHURWRQLQ�SOD\V�LQ�WKH�PDLQWHQDQFH�
RI� QRUPDO� JXW� IXQFWLRQ� DQG� EUDLQ�JXW� FRPPXQLFDWLRQ�� 3KDUPDFRORJLF�
WKHUDSLHV�WDUJHWLQJ�VSHFL¿F�VHURWRQLQ�UHFHSWRUV�UHSUHVHQW�DQ�LPSRUWDQW�VWHS�
LQ�WKH�PDQDJHPHQW�RI�JDVWURLQWHVWLQDO�PRWLOLW\�

ɆȿɌȺȻɈɅɂɑȿɋɄɂɃ�ɆɈɇɂɌɈɊɂɇȽ�ȼ�ɊȺɇɇȿɆ�
ɉɈɋɅȿɈɉȿɊȺɐɂɈɇɇɈɆ�ɉȿɊɂɈȾȿ�ɉɊɂ�
ȺȻȾɈɆɂɇȺɅɖɇɕɏ�ɈɉȿɊȺɐɂəɏ�
Ɇ�ɇ��ɋɬɨɪɱɚɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ȼ��ɉɟɬɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɞɪɭɠɛɵ�ɧɚɪɨɞɨɜ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ� ɧɚ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ�
ɢ� ɚɤɬɢɜɧɨɟ� ɜɧɟɞɪɟɧɢɟ� ɜ� ɩɪɚɤɬɢɤɭ�ɦɟɬɨɞɨɜ�ɢ� ɫɪɟɞɫɬɜ� ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɱɚɫɬɨɬɚ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɜ� ɚɛɞɨɦɢɧɚɥɶɧɨɣ� ɯɢɪɭɪɝɢɢ� ɨɫɬɚɟɬɫɹ� ɜɵɫɨɤɨɣ��Ɉɞɧɚ� ɢɡ�
ɨɫɧɨɜɧɵɯ�ɩɪɢɱɢɧ�±�ɧɚɥɢɱɢɟ�ɛɟɥɤɨɜɨ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��
ɫ� ɤɨɬɨɪɨɣ� ɩɚɰɢɟɧɬɵ� ɩɨɫɬɭɩɚɸɬ� ɜ� ɤɥɢɧɢɤɭ� ɢ� ɤɨɬɨɪɚɹ� ɭɝɥɭɛɥɹɟɬɫɹ� ɜ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��ȼ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɩɪɢɧɹɬɨ�
ɧɚɡɧɚɱɚɬɶ�ɧɭɬɪɢɬɢɜɧɭɸ�ɩɨɞɞɟɪɠɤɭ�ɛɨɥɶɧɵɦ�ɢɡ�ɪɚɫɱɟɬɚ�ɩɨɬɪɟɛɧɨɫɬɟɣ�
ɜ� ɷɧɟɪɝɢɢ� ɧɚ� ɤɢɥɨɝɪɚɦɦ� ɦɚɫɫɵ� ɬɟɥɚ�� ɨɞɧɚɤɨ� ɨɛɳɟɟ� ɫɨɫɬɨɹɧɢɟ�
ɛɨɥɶɧɨɝɨ� ɢ� ɟɝɨ� ɧɭɬɪɢɬɢɜɧɵɣ� ɫɬɚɬɭɫ� ɧɟ� ɹɜɥɹɸɬɫɹ� ɫɬɚɛɢɥɶɧɵɦɢ� ɜ�
ɪɚɡɥɢɱɧɵɟ� ɫɪɨɤɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�� ɱɬɨ� ɞɟɥɚɟɬ� ɤɪɚɣɧɟ�
ɡɚɬɪɭɞɧɢɬɟɥɶɧɨɣ� ɨɰɟɧɤɭ� ɧɟɨɛɯɨɞɢɦɵɯ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɪɚɫɱɟɬɧɵɦɢ�
ɦɟɬɨɞɚɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɦɟɬɨɞɨɦ� ɧɟɩɪɹɦɨɣ�
ɤɚɥɨɪɢɦɟɬɪɢɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɷɧɟɪɝɨɩɨɬɪɟɛɧɨɫɬɢ� ɭ� ɛɨɥɶɧɵɯ� ɜ�
ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɩɪɢ� ɷɤɫɬɪɟɧɧɵɯ� ɢ� ɩɥɚɧɨɜɵɯ�
ɚɛɞɨɦɢɧɚɥɶɧɵɯ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜɚɯ� ɞɥɹ� ɚɞɟɤɜɚɬɧɨɣ�
ɤɨɪɪɟɤɰɢɢ� ɧɭɬɪɢɬɢɜɧɨɝɨ� ɫɬɚɬɭɫɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ�
ɩɪɨɫɩɟɤɬɢɜɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ� ɷɧɟɪɝɨɩɨɬɪɟɛɧɨɫɬɟɣ� ɭ� ��� ɛɨɥɶɧɵɯ� ����
ɢɡɦɟɪɟɧɢɣ��ɩɨɫɥɟ�ɩɨɥɨɫɬɧɵɯ�ɚɛɞɨɦɢɧɚɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ��ɜɵɩɨɥɧɟɧɧɵɯ�
ɩɨ� ɩɨɜɨɞɭ� ɨɫɬɪɨɣ� ɤɢɲɟɱɧɨɣ� ɧɟɩɪɨɯɨɞɢɦɨɫɬɢ�� ɧɟɨɛɬɭɪɚɰɢɨɧɧɨɣ�
ɨɩɭɯɨɥɢ�ɬɨɥɫɬɨɣ�ɤɢɲɤɢ��ɞɪɟɧɢɪɨɜɚɧɢɹ�ɡɚɛɪɸɲɢɧɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�
ɩɪɢ� ɝɧɨɣɧɵɯ� ɨɫɥɨɠɧɟɧɢɹɯ� ɩɚɧɤɪɟɚɧɟɤɪɨɡɚ�� ȼɫɟ� ɛɨɥɶɧɵɟ� ɩɨ�
ɪɚɡɥɢɱɧɵɦ� ɩɪɢɱɢɧɚɦ� ɧɚɯɨɞɢɥɢɫɶ� ɧɚ� ɩɪɨɞɥɟɧɧɨɣ� ɂȼɅ�� ɉɪɨɬɨɤɨɥ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ� ɜɤɥɸɱɚɥ�� ɢɡɦɟɪɟɧɢɟ�
ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ±� ɪɨɫɬɚ� ɢ� ɦɚɫɫɵ� ɬɟɥɚ�� ɢɡɦɟɪɟɧɢɟ�
ɩɨɬɟɪɶ� ɚɡɨɬɚ� ɫ� ɦɨɱɨɣ�� ɜɵɹɜɥɟɧɢɟ� ɢ� ɨɰɟɧɤɭ� ɫɬɟɩɟɧɢ� ɤɚɬɚɛɨɥɢɡɦɚ��
ɨɩɪɟɞɟɥɟɧɢɟ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɡɚɬɪɚɬ�ɩɨɤɨɹ� �ɗɁɉ��ɦɟɬɨɞɨɦ�ɧɟɩɪɹɦɨɣ�
ɤɚɥɨɪɢɦɟɬɪɢɢ� �ɝɚɡɨɜɵɣ� ɦɨɞɭɥɶ� (�&29;� ɩɪɢɤɪɨɜɚɬɧɨɝɨ� ɦɨɧɢɬɨɪɚ�
ȼ������ *(+HDOWKFDUH��� ɜɡɜɟɲɢɜɚɧɢɟ� ɛɨɥɶɧɨɝɨ�� Ɉɞɧɨɜɪɟɦɟɧɧɨ�
ɪɚɫɫɱɢɬɵɜɚɥɢ� ɜɟɥɢɱɢɧɭ� ɨɫɧɨɜɧɨɝɨ� ɨɛɦɟɧɚ�� ɢɫɩɨɥɶɡɭɹ� ɭɪɚɜɧɟɧɢɟ�
ɏɚɪɢɫɫɚ�Ȼɟɧɟɞɢɤɬɚ��ɂɡ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢɫɤɥɸɱɚɥɢ�ɛɨɥɶɧɵɯ�ɫ�ɬɹɠɟɥɨɣ�
ɩɨɱɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�ɢ�ɞɢɚɪɟɣɧɵɦ�ɫɢɧɞɪɨɦɨɦ��ɇɭɬɪɢɬɢɜɧɭɸ�
ɩɨɞɞɟɪɠɤɭ� �ɷɧɬɟɪɚɥɶɧɨ�ɩɚɪɷɧɬɟɪɚɥɶɧɵɣ� ɩɭɬɶ� ɜɜɟɞɟɧɢɹ�� ɧɚɡɧɚɱɚɥɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɞɚɧɧɵɦ� ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɍ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɜ� ɤɥɢɧɢɤɭ� ɢɧɞɟɤɫ�
ɦɚɫɫɵ� ɬɟɥɚ� ɜ� ɫɪɟɞɧɟɦ� ɫɨɫɬɚɜɢɥ� ����������� ɤɝ�ɦ��� ɍ� ��� ɩɚɰɢɟɧɬɨɜ�
ɨɬɦɟɱɚɥɢ� ɤɚɬɚɛɨɥɢɡɦ� ɥɟɝɤɨɣ� ɢɥɢ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�
�ɩɨɬɟɪɢ� ɚɡɨɬɚ� �±�� ɝ�ɫɭɬ��� Ɇɨɧɢɬɨɪɢɧɝ� ɦɟɬɚɛɨɥɢɡɦɚ� ɜ� ɪɚɡɥɢɱɧɵɟ�
ɫɭɬɤɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ�ɢ�ɭ�ɪɚɡɥɢɱɧɵɯ�ɛɨɥɶɧɵɯ�ɜɵɹɜɢɥ�
ɜɵɫɨɤɭɸ� ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ� ɩɨɤɚɡɚɬɟɥɟɣ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɡɚɬɪɚɬ� ɜ�
ɩɨɤɨɟ� ɧɚ� ɂȼɅ�� ȼɟɥɢɱɢɧɚ� ɜ� ��ɟ� ɫɭɬɤɢ� ɜɚɪɶɢɪɨɜɚɥɚ� ɨɬ� ��������� ɞɨ�
��������ɤɤɚɥ�ɫɭɬ��ɱɬɨ�ɫɨɫɬɚɜɥɹɥɨ�ɨɬ����ɞɨ������ɪɚɫɱɟɬɧɵɯ�ɡɧɚɱɟɧɢɣ�
ɩɨ� ɭɪɚɜɧɟɧɢɸ� ɏɚɪɢɫɫɚ�Ȼɟɧɟɞɢɤɬɚ�� ɜɨ� ��ɟ� ɫɭɬɤɢ� ɨɬ� �������� ɞɨ�
�������� ɤɤɚɥ�ɫɭɬɤɢ�� ɨɬ� ɪɚɫɱɟɬɧɵɯ� ɡɧɚɱɟɧɢɣ� ɨɬɥɢɱɢɟ� ɦɟɧɶɲɟ� �ɨɬ�
��� ɞɨ� ������ ɇɚ� ��ɢ� ɫɭɬɤɢ� ɞɚɧɧɵɟ� ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ� ɢ�
ɪɚɫɱɟɬɧɵɟ� ɜɟɥɢɱɢɧɵ� ɞɨɫɬɨɜɟɪɧɨ� ɧɟ� ɨɬɥɢɱɚɥɢɫɶ�� ȼ� ɩɟɪɜɵɟ� ɫɭɬɤɢ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ�ɩɨɬɟɪɢ� ɚɡɨɬɚ� ɫ�ɦɨɱɨɣ�ɭ� ɜɫɟɯ�ɛɨɥɶɧɵɯ�
ɩɪɟɜɵɫɢɥɢ���ɝ�ɫɭɬ��ɫɨɫɬɚɜɢɜ�ɜ�ɫɪɟɞɧɟɦ������ɝ�ɫɭɬ��ɜɨ���ɟ�ɫɭɬɤɢ�±�ɭ�ɜɫɟɯ�
ɢɫɫɥɟɞɭɟɦɵɯ�ɩɨɬɟɪɢ� ɚɡɨɬɚ�ɢɦɟɥɢ� ɬɟɧɞɟɧɰɢɸ�ɤ�ɭɜɟɥɢɱɟɧɢɸ��ɇɚ���ɢ�
ɫɭɬɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɩɨɬɟɪɢ�ɚɡɨɬɚ�ɫɨɤɪɚɬɢɥɢɫɶ�ɞɨ���ɝ�ɫɭɬ��ɭ�ɛɨɥɶɧɵɯ�
ɫ�ɩɚɧɤɪɟɚɧɟɤɪɨɡɨɦ�ɢ�ɤɢɲɟɱɧɨɣ�ɧɟɩɪɨɯɨɞɢɦɨɫɬɶɸ�ɩɨɬɟɪɢ�ɫɨɫɬɚɜɢɥɢ�ɜ�
ɫɪɟɞɧɟɦ������ɝ�ɫɭɬ��ɗɧɟɪɝɨɩɨɬɪɟɛɧɨɫɬɢ��ɗɁɉ��ɭ�ɷɬɨɣ�ɝɪɭɩɩɵ�ɛɨɥɶɧɵɯ�ɜ�
ɬɟɱɟɧɢɟ���ɫɭɬ�ɫɨɫɬɚɜɢɥɢ���������ɤɤɚɥ�ɫɭɬ��ɪɚɫɯɨɠɞɟɧɢɟ�ɫ�ɪɚɫɱɟɬɧɵɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ� ±� ����� ȼɵɜɨɞɵ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɛɨɥɶɧɵɯ� ɩɨɫɬɭɩɚɸɬ�
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ɜ� ɯɢɪɭɪɝɢɱɟɫɤɭɸ� ɤɥɢɧɢɤɭ� ɩɪɢ� ɹɜɥɟɧɢɹɯ� ɛɟɥɤɨɜɨ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɤɨɪɪɟɤɰɢɹ� ɤɨɬɨɪɨɣ� ɩɪɨɜɨɞɢɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɜ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ��Ɉɞɧɚɤɨ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�
ɩɨɫɥɟ� ɚɛɞɨɦɢɧɚɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ� ɫɨɫɬɨɹɧɢɟ� ɛɨɥɶɧɵɯ� ɧɟ� ɹɜɥɹɟɬɫɹ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢ� ɧɟɫɬɚɛɢɥɶɧɵɦ�� ɢ� ɬɨɱɧɵɟ� ɷɧɟɪɝɨɩɨɬɪɟɛɧɨɫɬɢ� ɦɨɠɧɨ�
ɨɩɪɟɞɟɥɢɬɶ� ɬɨɥɶɤɨ� ɩɪɢ� ɨɛɴɟɤɬɢɜɧɨɦ� ɢɡɦɟɪɟɧɢɢ� ɩɨɬɟɪɶ� ɛɟɥɤɚ� ɢ�
ɷɧɟɪɝɢɢ��ɇɚɡɧɚɱɟɧɢɟ�ɧɭɬɪɢɬɢɜɧɨ�ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ�ɬɟɪɚɩɢɢ��ɫɨɝɥɚɫɧɨ�
ɞɚɧɧɵɦ� ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɧɝɚ�� ɩɨɡɜɨɥɹɟɬ� ɤɨɪɪɟɤɬɧɨ�
ɭɞɨɜɥɟɬɜɨɪɢɬɶ�ɩɨɬɪɟɛɧɨɫɬɢ�ɛɨɥɶɧɨɝɨ��ɢɡɛɟɝɚɹ�ɤɚɤ�ɧɟɞɨɤɚɪɦɥɢɜɚɧɢɹ��
ɬɚɤ�ɢ�ɝɢɩɟɪɚɥɢɦɟɧɬɚɰɢɢ�

0(7$%2/,&�021,725,1*�,1�7+(�($5/<�326723(5$7,9(�
3(5,2'�,1�$%'20,1$/�685*(5,(6�
0�1��6WRUFKD\
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�9��3HWURYD
3HRSOHV¶�)ULHQGVKLS�8QLYHUVLW\�RI�5XVVLD��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 'HVSLWH� LPSURYHPHQWV� LQ� VXUJLFDO� WHFKQLTXH� DQG� DFWLYH�
LPSOHPHQWDWLRQ� LQ� SUDFWLFH� RI� PHWKRGV� DQG� PHDQV� RI� SUHYHQWLRQ� RI�
SRVWRSHUDWLYH�FRPSOLFDWLRQV��WKH�LQFLGHQFH�RI�SRVWRSHUDWLYH�FRPSOLFDWLRQV�
LQ� DEGRPLQDO� VXUJHU\� UHPDLQV� KLJK��2QH� RI� WKH� ELJJHVW� UHDVRQV� IRU� WKH�
SUHVHQFH� RI� SURWHLQ�HQHUJ\� PDOQXWULWLRQ�� ZLWK� ZKLFK� SDWLHQWV� FRPH� WR�
WKH� FOLQLF� DQG� WKDW� GHOYHV� LQWR� WKH� SRVWRSHUDWLYH� SHULRG�� 3RVWRSHUDWLYHO\�
GHFLGHG�WR�DSSRLQW�QXWULWLRQDO�VXSSRUW�IRU�SDWLHQWV�RQ�WKH�EDVLV�RI�HQHUJ\�
UHTXLUHPHQWV� SHU� NLORJUDP� RI� ERG\� ZHLJKW�� EXW� WKH� SDWLHQW¶V� JHQHUDO�
FRQGLWLRQ�DQG�QXWULWLRQDO�VWDWXV�DUH�QRW�VWDEOH� LQ�GLIIHUHQW�SHULRGV�RI� WKH�
SRVWRSHUDWLYH� SHULRG�� ZKLFK� PDNHV� LW� H[WUHPHO\� GLI¿FXOW� WR� DVVHVV� WKH�
HVVHQWLDO� QHHGV� RI� WKH� FDOFXODWLRQ�PHWKRGV��$LP�� (VWLPDWHG� E\� LQGLUHFW�
FDORULPHWU\�HQHUJ\�GHPDQG�RI�LQGLYLGXDO�SDWLHQWV�LQ�WKH�HDUO\�SRVWRSHUDWLYH�
SHULRG�LQ�HPHUJHQF\�DQG�SODQQHG�DEGRPLQDO�VXUJHU\�IRU�DGHTXDWH�FRUUHFWLRQ�
RI� QXWULWLRQDO� VWDWXV��0DWHULDOV� DQG�PHWKRGV��$�SURVSHFWLYH� VWXG\�RI� WKH�
HQHUJ\�QHHGV�RI����SDWLHQWV�����PHDVXUHPHQWV���DIWHU�DEGRPLQDO�DEGRPLQDO�
VXUJHU\�SHUIRUPHG�IRU�DFXWH�LQWHVWLQDO�REVWUXFWLRQ��QHREWXUDWVLRQQR\�FRORQ�
WXPRU��UHWURSHULWRQHDO�GUDLQDJH�DW�SXUXOHQW�FRPSOLFDWLRQV�SDQNUHDQHNUR]D��
$OO�SDWLHQWV�IRU�YDULRXV�UHDVRQV�ZHUH�RQ�H[WHQGHG�PHFKDQLFDO�YHQWLODWLRQ��
7KH� VWXG\� SURWRFRO� LQFOXGHG� WKH� PHWDEROLF� VWDWXV�� DQWKURSRPHWU\�
LQGLFDWRUV� ±� KHLJKW� DQG� ZHLJKW� PHDVXUHPHQW� RI� QLWURJHQ� ORVVHV� LQ� WKH�
XULQH�� WKH� LGHQWL¿FDWLRQ� DQG� DVVHVVPHQW� RI� FDWDEROLVP�� WKH� GH¿QLWLRQ� RI�
HQHUJ\� H[SHQGLWXUH� RI� UHVW� �(=3�� E\� LQGLUHFW� FDORULPHWU\� �JDV� PRGXOH�
(�&29;�EHGVLGH�PRQLWRU�%������*(�+HDOWKFDUH���ZHLJKLQJ�WKH�SDWLHQW��
6LPXOWDQHRXVO\��WKH�YDOXH�RI�EDVDO�PHWDEROLVP�FDOFXODWHG�XVLQJ�HTXDWLRQ�
+DULVVD� %HQHGLFW�� ([FOXGHG� IURP� WKH� VWXG\� SDWLHQWV� ZLWK� VHYHUH� UHQDO�
LQVXI¿FLHQF\� DQG� GLDUUKHD� V\QGURPH�� 1XWULWLRQDO� VXSSRUW� UHVSHFWLYHO\�
DVVLJQHG� PHWDEROLF� PRQLWRULQJ� GDWD�� 5HVXOWV�� 7KH� VWXGLHG� SDWLHQWV� DW�
DGPLVVLRQ� WR� WKH�KRVSLWDO�ERG\�PDVV� LQGH[�DYHUDJHG������������NJ�P���
,Q����SDWLHQWV�UHSRUWHG�WKH�FDWDEROLVP�RI�PLOG�RU�PRGHUDWH�VHYHULW\��ORVV�
RI�QLWURJHQ��±��J�GD\���0RQLWRULQJ�PHWDEROLVP�LQ�YDULRXV�SRVWRSHUDWLYH�
GD\�DQG�IRU�GLIIHUHQW�SDWLHQWV�UHYHDOHG�D�KLJK�YDULDELOLW\�LQ�SHUIRUPDQFH�RI�
HQHUJ\�FRVWV�DORQH�IRU�D�YHQWLODWRU��7KH�PDJQLWXGH�RI�WKH�¿UVW�GD\�UDQJHG�
IURP����������NFDO�GD\�WR���������NFDO�GD\��ZKLFK�UDQJHG�IURP�����WR�
�����RI�WKH�FDOFXODWHG�YDOXHV�IURP�WKH�HTXDWLRQ�+DULVVD�%HQHGLFW��GXULQJ�
WKH�VHFRQG�GD\�RI�WKH���������NFDO�GD\�WR���������NFDO�GD\��FDOFXODWHG�
IURP�WKH�GLIIHUHQFH�YDOXHV�LV�VPDOOHU��E\����WR�������2Q�WKH��UG�GD\�RI�
PHWDEROLF�PRQLWRULQJ� GDWD� DQG� FDOFXODWHG� YDOXHV� ZHUH� QRW� VLJQL¿FDQWO\�
GLIIHUHQW�,Q�WKH�¿UVW�SRVWRSHUDWLYH�GD\�WKH�ORVV�RI�QLWURJHQ�LQ�WKH�XULQH�LQ�
DOO�SDWLHQWV�H[FHHGHG���J�GD\��UHDFKLQJ�DQ�DYHUDJH�RI������J�GD\��GXULQJ�
WKH� VHFRQG� GD\� ±� DOO� LQYHVWLJDWHG� QLWURJHQ� ORVVHV� WHQGHG� WR� LQFUHDVH�� ��
GD\V�DIWHU� VXUJHU\��QLWURJHQ� ORVVHV�GHFUHDVHG� WR���J�GD\� LQ�SDWLHQWV�ZLWK�
LQWHVWLQDO� REVWUXFWLRQ� DQG� SDQNUHDQHNUR]RP� ORVV� DYHUDJHG� ����� J�GD\��
(QHUJ\�GHPDQG��(=3��LQ� WKLV�JURXS�RI�SDWLHQWV�ZLWKLQ���GD\V�DPRXQWHG�
WR� �������� NFDO�GD\�� ZLWK� DQ� HVWLPDWHG� GLIIHUHQFH� ±� ����� &RQFOXVLRQ��
0RVW�SDWLHQWV�FRPH�WR�WKH�VXUJHU\�FOLQLF�ZLWK�V\PSWRPV�RI�PDOQXWULWLRQ��
WKH�FRUUHFWLRQ�RI�ZKLFK�LV�FDUULHG�RXW�PDLQO\�LQ�WKH�SRVWRSHUDWLYH�SHULRG��
+RZHYHU�� LQ� WKH� SRVWRSHUDWLYH� SHULRG� DIWHU� DEGRPLQDO� VXUJHU\� SDWLHQWV�
FRQGLWLRQ�LV�QRW�PHWDEROLFDOO\�XQVWDEOH�DQG�DFFXUDWH�HQHUJ\�GHPDQG�FDQ�
RQO\� EH� GHWHUPLQHG� LQ� DQ� REMHFWLYH�PHDVXUHPHQW� RI� WKH� ORVV� RI� SURWHLQ�
DQG�HQHUJ\��$SSRLQWPHQW�RI�QXWULWLRQDO�±�PHWDEROLF�WKHUDS\�DFFRUGLQJ�WR�
PHWDEROLF�PRQLWRULQJ�FDQ�FRUUHFWO\�PHHW�WKH�QHHGV�RI�WKH�SDWLHQW��DYRLGLQJ�
DV�XQGHUIHHGLQJ��DQG�K\SHUDOLPHQWDWLRQ�

ɈɉɕɌ� ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ� Ʌȿɑȿɇɂə� ȾȿɎȿɄɌɈȼ�
ɉɈɄɊɈȼɇɕɏ�ɌɄȺɇȿɃ�ɌɍɅɈȼɂɓȺ�ɂ�ɄɈɇȿɑɇɈɋɌȿɃ
Ʌ�ȼ��Ɉɦɟɥɸɯ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�ȼ��ɉɨɧɨɦɚɪɟɧɤɨ
Ɂɚɩɨɪɨɠɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ɂɚɩɨɪɨɠɶɟ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɇɟɯɚɧɢɱɟɫɤɨɟ� ɩɨɜɪɟɠɞɟɧɢɟ� ɤɨɠɧɵɯ� ɩɨɤɪɨɜɨɜ� ɱɚɫɬɨ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɣ�ɤɪɨɜɨɩɨɬɟɪɟɣ��ɲɨɤɨɦ�� ɜɨɡɦɨɠɧɨɫɬɶɸ�
ɞɚɥɶɧɟɣɲɟɝɨ� ɨɦɟɪɬɜɟɧɢɹ� ɤɨɠɧɵɯ� ɥɨɫɤɭɬɨɜ�� ɪɚɡɜɢɬɢɟɦ� ɪɚɧɟɜɨɣ�
ɢɧɮɟɤɰɢɢ�� Ɉɞɧɢɦ� ɢɡ� ɬɹɠɟɥɵɯ� ɩɨɫɥɟɞɫɬɜɢɣ� ɬɪɚɜɦɚɬɢɡɦɚ� ɹɜɥɹɟɬɫɹ�
ɢɧɜɚɥɢɞɧɨɫɬɶ�� ɉɪɢɱɢɧɚɦɢ� ɢɧɜɚɥɢɞɧɨɫɬɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɩɪɢ� ɬɪɚɜɦɚɯ�
ɬɨɥɶɤɨ� ɜ� ��±���� ɫɥɭɱɚɹɯ� ɹɜɥɹɟɬɫɹ� ɬɹɠɟɫɬɶ� ɬɪɚɜɦɵ�� ɜ� ��±���� ±�
ɧɟɞɨɫɬɚɬɤɢ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɥɟɱɟɧɢɹ� ɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ�
ɫ� ɪɚɧɟɜɵɦɢ�� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ� ɢ� ɷɫɬɟɬɢɱɟɫɤɢɦɢ� ɞɟɮɟɤɬɚɦɢ�
ɬɭɥɨɜɢɳɚ�ɢ�ɤɨɧɟɱɧɨɫɬɟɣ�ɩɭɬɟɦ�ɪɚɡɪɚɛɨɬɤɢ�ɤɨɦɩɥɟɤɫɧɨɣ�ɩɪɨɝɪɚɦɦɵ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɞɥɹ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɮɨɪɦɵ� ɢ� ɮɭɧɤɰɢɢ�
ɱɚɫɬɟɣ� ɬɟɥɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɂɚ� ����±����� ɝɝ�� ɜ� ɤɥɢɧɢɤɟ�
ɛɵɥɢ� ɨɩɟɪɢɪɨɜɚɧɵ� ���� ɩɚɰɢɟɧɬ� ɫ� ɞɟɮɟɤɬɚɦɢ� ɩɨɤɪɨɜɧɵɯ� ɬɤɚɧɟɣ�
ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɝɟɧɟɡɚ��ɂɦ�ɩɪɨɜɨɞɢɥɢ�ɨɛɳɟɤɥɢɧɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��
ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɭɸ� ɞɢɚɝɧɨɫɬɢɤɭ�� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ�
ɦɨɧɢɬɨɪɢɧɝ�� ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ�
ɞɭɩɥɟɤɫɧɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ�� ɥɚɡɟɪɧɭɸ� ɞɨɩɩɥɟɪɨɜɫɤɭɸ� ɮɥɨɭɦɟɬɪɢɸ��
ɮɨɬɨɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ��ɩɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�±�ɚɧɝɢɨɝɪɚɮɢɸ��Ɉɰɟɧɤɚ�
ɬɹɠɟɫɬɢ�ɩɨɜɪɟɠɞɟɧɢɣ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɩɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�Ⱥ�ȼ��Ʉɚɩɥɚɧɚ��
Ɉ�Ɇ�� Ɇɚɪɤɨɜɨɣ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɛɨɥɶɧɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ��
ɝɪɭɩɩɵ����ɹ�ɝɪɭɩɩɚ�±����ɩɚɰɢɟɧɬɨɜ�ɫ�ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ�ɩɨɜɪɟɠɞɟɧɢɹɦɢ�
ɩɨɤɪɨɜɧɵɯ�ɬɤɚɧɟɣ�ɞɨ�ɮɚɫɰɢɢ����ɹ�ɝɪɭɩɩɚ�±����ɱɟɥɨɜɟɤ�ɫ�ɩɨɜɪɟɠɞɟɧɢɟɦ�
ɩɨɤɪɨɜɧɵɯ� ɬɤɚɧɟɣ� ɫɪɟɞɧɟɣ� ɬɹɠɟɫɬɢ�� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɤɨɬɨɪɵɯ�
ɧɚɪɭɲɟɧɚ� ɧɚ� ɨɝɪɚɧɢɱɟɧɧɨɦ� ɭɱɚɫɬɤɟ� ɫ� ɩɚɪɚɪɚɧɟɜɨɣ� ɡɨɧɨɣ� ɭɲɢɛɚ�
ɧɢɠɟ�ɮɚɫɰɢɢ����ɹ�ɝɪɭɩɩɚ�±����ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɨɜɪɟɠɞɟɧɢɟɦ�ɩɨɤɪɨɜɧɵɯ�
ɬɤɚɧɟɣ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɨɦ�ɩɪɨɬɹɠɟɧɢɢ����ɹ�ɝɪɭɩɩɚ�±����ɥɢɰ��ɭ�ɤɨɬɨɪɵɯ�
ɬɪɚɜɦɚ� ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ� ɩɨɪɚɠɟɧɢɟɦ� ɫɨɫɭɞɢɫɬɨ�ɧɟɪɜɧɨɝɨ� ɩɭɱɤɚ��
ɱɚɫɬɢɱɧɵɦ� ɢɥɢ� ɩɨɥɧɵɦ� ɨɬɱɥɟɧɟɧɢɟɦ� ɤɨɧɟɱɧɨɫɬɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȼɵɛɨɪ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɢ� ɡɚɜɢɫɟɥ� ɨɬ� ɚɧɚɬɨɦɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɢ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɨɛɥɚɫɬɢ� ɩɨɜɪɟɠɞɟɧɢɹ�� ɉɨ�
ɝɪɭɩɩɚɦ��ɛɨɥɶɧɵɦ�ɜɵɩɨɥɧɹɥɢɫɶ�ɫɥɟɞɭɸɳɢɟ�ɨɩɟɪɚɰɢɢ��ȼ���ɣ�ɝɪɭɩɩɟ��
ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ� ɪɚɫɳɟɩɥɟɧɧɵɦ� ɤɨɠɧɵɦ� ɬɪɚɧɫɩɥɚɧɬɚɬɨɦ�� Q ����
ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ� ɩɨ� Ɍɢɪɲɭ�� Q ���� ɩɥɚɫɬɢɤɚ� ɦɟɫɬɧɵɦɢ� ɬɤɚɧɹɦɢ��
Q ���� ɜ� �� ɫɥɭɱɚɹɯ� ɜ� ɨɬɫɪɨɱɟɧɧɨɦ�ɩɟɪɢɨɞɟ�ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ�ɦɟɬɨɞɢɤɚ�
ɞɟɪɦɚɬɟɧɡɢɢ�� ��� ɩɚɰɢɟɧɬɚɦ� ɛɵɥɚ� ɩɪɢɦɟɧɟɧɚ� ɦɟɬɨɞɢɤɚ� ɥɟɱɟɧɢɹ�
ɪɚɧ�� ɪɚɡɪɚɛɨɬɚɧɧɚɹ� ɜ� ɧɚɲɟɣ� ɤɥɢɧɢɤɟ�� ȼɨ� ��ɣ�� ɤɫɟɧɨɩɥɚɫɬɢɤɚ� ɫ�
ɩɨɫɥɟɞɭɸɳɟɣ� ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɨɣ� ɪɚɫɳɟɩɥɟɧɧɵɦ� ɥɨɫɤɭɬɨɦ�� Q �
��� ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ� ɪɚɫɳɟɩɥɟɧɧɵɦ� ɤɨɠɧɵɦ� ɬɪɚɧɫɩɥɚɧɬɚɬɨɦ��
Q ���� ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɚ� ɩɨ� Ɍɢɪɲɭ�� Q ��� ɩɥɚɫɬɢɤɚ� ɦɟɫɬɧɵɦɢ�
ɬɤɚɧɹɦɢ�� Q ���� ɩɥɚɫɬɢɤɚ� ɫɜɨɛɨɞɧɵɦ� ɩɨɥɧɨɫɥɨɣɧɵɦ� ɥɨɫɤɭɬɨɦ��
Q ��� ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ� ɩɥɚɫɬɢɤɚ� ɪɚɫɳɟɩɥɟɧɧɵɦ� ɢ� ɪɨɬɚɰɢɨɧɧɵɦ�
ɥɨɫɤɭɬɚɦɢ�� Q ��� ȼ� ��ɣ�� ɩɥɚɫɬɢɤɚ� ɪɨɬɚɰɢɨɧɧɵɦ� ɤɨɠɧɨ�ɠɢɪɨɜɵɦ�
ɥɨɫɤɭɬɨɦ� ɧɚ� ɨɫɟɜɨɦ� ɤɪɨɜɨɫɧɚɛɠɟɧɢɢ�� Q ���� ɡɚɤɪɵɬɢɟ� ɪɚɧɟɜɨɝɨ�
ɞɟɮɟɤɬɚ�ɫɭɪɚɥɶɧɵɦ�ɥɨɫɤɭɬɨɦ��Q ���ɡɚɤɪɵɬɢɟ�ɚɦɩɭɬɚɰɢɨɧɧɨɣ�ɤɭɥɶɬɢ�
ɜɟɪɯɧɟɣ� ɤɨɧɟɱɧɨɫɬɢ� ɤɨɠɧɨ�ɦɵɲɟɱɧɵɦ� ɥɨɫɤɭɬɨɦ�� Q ��� ȼ� �� ɫɥɭɱɚɹɯ�
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ� ɦɟɬɨɞɢɤɚ� ɞɟɪɦɚɬɟɧɡɢɢ�� ȼ� ��ɣ�� ɩɪɨɬɟɡɢɪɨɜɚɧɢɟ�
ɩɨɞɤɨɥɟɧɧɨɣ� ɚɪɬɟɪɢɢ�� ɞɟɤɨɦɩɪɟɫɫɢɨɧɧɚɹ� ɮɚɫɰɢɨɬɨɦɢɹ� ɝɨɥɟɧɢ�� ɫ�
ɩɨɫɥɟɞɭɸɳɟɣ�ɚɭɬɨɞɟɪɦɨɩɥɚɫɬɢɤɨɣ�ɪɚɧɟɜɨɝɨ�ɞɟɮɟɤɬɚ�ɪɚɫɳɟɩɥɟɧɧɵɦ�
ɤɨɠɧɵɦ� ɬɪɚɧɫɩɥɚɧɬɚɬɨɦ�� Q ��� ɩɥɚɫɬɢɤɚ� ɤɨɠɧɨ�ɦɵɲɟɱɧɵɦ�
ɥɨɫɤɭɬɨɦ� ɲɢɪɨɱɚɣɲɟɣ� ɦɵɲɰɵ� ɫɩɢɧɵ� ɧɚ� ɫɨɫɭɞɢɫɬɨɣ� ɧɨɠɤɟ��
Q ��� ɉɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɛɟɞɪɟɧɧɨɣ� ɚɪɬɟɪɢɢ�� ɞɟɤɨɦɩɪɟɫɫɢɨɧɧɚɹ�
ɮɚɫɰɢɨɬɨɦɢɹ��ɧɚɥɨɠɟɧɢɟ�ɜɬɨɪɢɱɧɵɯ�ɲɜɨɜ��Q ���ɪɟɜɢɡɢɹ�ɩɨɞɤɨɥɟɧɧɨɣ�
ɚɪɬɟɪɢɢ� ɫ� ɩɟɪɢɚɪɬɟɪɢɚɥɶɧɨɣ� ɫɢɦɩɚɬɷɤɬɨɦɢɟɣ� ɢ� ɩɥɚɫɬɢɤɨɣ� ɞɟɮɟɤɬɚ�
ɫɭɪɚɥɶɧɵɦ� ɥɨɫɤɭɬɨɦ�� Q ��� ɲɨɜ� ɡɚɞɧɟɣ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɚɪɬɟɪɢɢ��
Q ���� ɞɟɤɨɦɩɪɟɫɫɢɨɧɧɚɹ� ɮɚɫɰɢɨɬɨɦɢɹ� ɫ� ɞɚɥɶɧɟɣɲɢɦ� ɧɚɥɨɠɟɧɢɟɦ�
ɜɬɨɪɢɱɧɵɯ� ɲɜɨɜ�� Q ��� ɩɟɪɟɜɹɡɤɚ� ɬɵɥɶɧɨɣ� ɚɪɬɟɪɢɢ� ɫɬɨɩɵ�� Q ���
ɲɨɜ� ɥɨɤɬɟɜɨɣ� ɚɪɬɟɪɢɢ�� Q ���� ɩɟɪɟɜɹɡɤɚ� ɥɭɱɟɜɨɣ� ɚɪɬɟɪɢɢ�� Q ���
Ɋɚɧɟɜɵɟ� ɞɟɮɟɤɬɵ� ɡɚɤɪɵɜɚɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɪɚɫɳɟɩɥɟɧɧɵɯ�
ɚɭɬɨɞɟɪɦɨɬɪɚɧɫɩɥɚɧɬɚɬɨɜ�� Q ��� ɜ� �� ɫɥɭɱɚɹɯ� ɜɵɩɨɥɧɟɧɚ� ɩɥɚɫɬɢɤɚ�
ɦɟɫɬɧɵɦɢ� ɬɤɚɧɹɦɢ�� ȼɵɜɨɞɵ�� ��� ȼɵɛɨɪ� ɦɟɬɨɞɚ� ɤɨɪɪɟɝɢɪɭɸɳɟɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɢ� ɡɚɤɪɵɬɢɹ� ɞɟɮɟɤɬɚ� ɩɨɤɪɨɜɧɵɯ� ɬɤɚɧɟɣ� ɡɚɜɢɫɟɥ�
ɨɬ� ɪɚɡɦɟɪɨɜ�� ɝɥɭɛɢɧɵ� ɪɚɧɵ� ɢ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɨɛɥɚɫɬɢ� ɩɨɜɪɟɠɞɟɧɢɹ�� ��� ɇɨɜɵɣ� ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� ɩɨɫɥɟɞɫɬɜɢɣ�
ɬɪɚɜɦɚɬɢɱɟɫɤɢɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɢ� ɢɯ� ɩɨɫɥɟɞɫɬɜɢɣ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɩɪɟɩɚɪɚɬɚ� ɝɢɚɥɭɪɨɧɨɜɨɣ� ɤɢɫɥɨɬɵ� ɪɚɫɲɢɪɢɥ� ɩɟɪɫɩɟɤɬɢɜɵ� ɥɟɱɟɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɟɮɟɤɬɚɦɢ� ɩɨɤɪɨɜɵɯ� ɬɤɚɧɟɣ�� ��� Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ�
ɩɨɞɯɨɞ� ɤ� ɜɵɛɨɪɭ� ɦɟɬɨɞɚ� ɡɚɤɪɵɬɢɹ� ɪɚɧɟɜɵɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ��
ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ�� ɩɨɡɜɨɥɢɥ� ɞɨɫɬɢɱɶ�
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɜ��������ɫɥɭɱɚɟɜ�
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,QWURGXFWLRQ�� 0HFKDQLFDO� GDPDJH� WR� WKH� VNLQ� LV� RIWHQ� DFFRPSDQLHG� E\�
VLJQL¿FDQW� EORRG� ORVV�� VKRFN�� SRVVLELOLW\� RI� IXUWKHU� VNLQ�� ÀDSV� QHFURVLV��
GHYHORSPHQW�RI�ZRXQG�LQIHFWLRQ��2QH�RI�VHULRXV�FRQVHTXHQFHV�RI�LQMXU\�
LV�D�GLVDELOLW\��&DXVHV�RI�GLVDELOLW\�DPRQJ�SDWLHQWV�ZLWK�LQMXULHV��RQO\���±
����RI�FDVHV�DUH� WKH�VHYHULW\�RI� LQMXU\��ZKLOH� LQ���±����±�GH¿FLHQFLHV�
GLDJQRVLV��WUHDWPHQW�DQG�KHDOWK�FDUH�RUJDQL]DWLRQ��$LP��,PSURYH�RXWFRPHV�
DPRQJ�SDWLHQWV�ZLWK�ZRXQG��IXQFWLRQDO�DQG�DHVWKHWLF�GHIHFWV�RI�WKH�WUXQN�
DQG� H[WUHPLWLHV� E\� GHYHORSLQJ� D� FRPSUHKHQVLYH� SURJUDP� RI� VXUJLFDO�
WUHDWPHQW�WR�UHVWRUH�IRUP�DQG�IXQFWLRQ�RI�WKH�ERG\��0DWHULDOV�DQG�PHWKRGV��
'XULQJ�����±�����\HDUV�LQ�FOLQLF�ZHUH�RSHUDWHG�����SDWLHQWV�ZLWK�GHIHFWV�
LQ� LQWHJXPHQWDU\� WLVVXHV�E\�PHFKDQLFDO�JHQHVLV��7KH\�ZHUH�FDUULHG�RXW��
SK\VLFDO� H[DPLQDWLRQ�� FOLQLFDO� ODERUDWRU\� GLDJQRVWLFV�� PLFURELRORJLFDO�
PRQLWRULQJ�� LPPXQRKLVWRFKHPLFDO� VWXGLHV�� XOWUDVRXQG� GXSOH[� VFDQQLQJ��
ODVHU�'RSSOHU�ÀRZPHWU\��SKRWR�GRFXPHQWDWLRQ��LI�QHFHVVDU\�±�DQJLRJUDSK\��
$VVHVVPHQW� RI� WKH� VHYHULW\� RI� GDPDJH�ZDV� GHWHUPLQHG� E\� FODVVL¿FDWLRQ�
$�9�� .DSODQ��0��0DUNRYD�� UHVSHFWLYHO\�� WKH� SDWLHQWV� ZHUH� GLYLGHG� LQWR�
��JURXSV�� ,�JURXS�RI����SDWLHQWV�ZLWK� LVRODWHG� LQMXULHV�RI� LQWHJXPHQWDU\�
WLVVXHV� WR� WKH� IDVFLD��*URXS� ,,����SHRSOH�ZLWK�GDPDJH�RI� LQWHJXPHQWDU\�
WLVVXH�PHGLXP� JUDYLW\�ZKRVH� YLDELOLW\� LV� EURNHQ� LQ� D� OLPLWHG� DUHD�ZLWK�
SDUDZRXQG�DUHD�EHORZ�WKH�IDVFLD�LQMXU\��*URXS�,,,����SDWLHQWV�ZLWK�GDPDJH�
RI�WKH�LQWHJXPHQWDU\�WLVVXH�DW�D�FRQVLGHUDEOH�GLVWDQFH��*URXS�,9����SHUVRQV�
ZKRVH�LQMXU\�ZDV�DFFRPSDQLHG�E\�D�GHIHDW�RI�WKH�QHXURYDVFXODU�EXQGOH��
D�SDUWLDO�RU� IXOO� DPSXWDWLRQ�RI� WKH� OLPE��5HVXOWV��7KH�FKRLFH�RI� VXUJLFDO�
WDFWLFV� GHSHQGHG� RQ� DQDWRPLFDO�� IXQNWLRQDO� DQG� KHPRG\QDPLF� IHDWXUHV�
RI� WKH� GDPDJH� DUHD�� %\� JURXSV�� SDWLHQWV�ZHUH� SHUIRUPHG� WKH� IROORZLQJ�
RSHUDWLRQV�� ,��$XWRGHUPRSODVW\� VSOLW� VNLQ� JUDIW� ���� DXWRGHUPRSODVW\� E\�
7KLHUVFK�����ORFDO�WLVVXHV�SODVWLF�����LQ���FDVHV�LQ�GHOD\HG�SHULRG�ZH�XVHG�
WKH�PHWKRGRORJ\� RI� GHUPDWHQVLRQ�� ��� SDWLHQWV�ZHUH� XVHG� WKH� WHFKQLTXH�
RI� ZRXQG� WUHDWPHQW�� GHYHORSHG� LQ� RXU� FOLQLF�� ,,�� .VHQRSODVWLN� ZLWK�
VXEVHTXHQW�DXWRGHUPDSODVW\�VSOLW�ÀDS����DXWRGHUPRSODVW\�VSOLW�VNLQ�JUDIW�
����DXWRGHUPRSODVW\�E\�7KLHUVFK����ORFDO�WLVVXHV�SODVWLF�����IXOO�OD\HU�IUHH�
SODVWLF�ÀDS����FRPELQHG�SODVWLF�DQG� URWDU\�VSOLW�ÀDSV���� ,,,��3ODVWLF�ZLWK�
URWDWLRQDO� ÀDS� RI� VNLQ� DQG� IDW� RQ� WKH� D[LDO� EORRG� VXSSO\� ��� FORVLQJ� WKH�
ZRXQG�GHIHFW�E\�VXUDO�ÀDS����FORVLQJ�WKH�DPSXWDWLRQ�VWXPS�RI�WKH�XSSHU�
H[WUHPLW\� E\� VNLQ�PXVFOH� ÀDS� ��� ,Q� �� FDVHV� ZH� XVHG� WKH� PHWKRGRORJ\�
GHUPDWHQVLRQ��,9��3URVWKHWLFV�RI�SRSOLWHDO�DUWHU\��GHFRPSUHVVLYHIDVFLRWRP\�
RI�WLELD�ZLWK�IROORZLQJ�DXWRGHUPDSODVW\�RI�ZRXQG�GHIHFW�E\�VSOLW�WKLFNQHVV�
VNLQ�JUDIW����SODVWLF�PXVFXORFXWDQHRXVODWLVVLPXVGRUVL�ÀDS�RQ�WKH�YDVFXODU�
SHGLFOH� ��� 3URVWKHWLF� RI� IHPRUDO� DUWHU\�� GHFRPSUHVVLRQ� IDVFLRWRP\�� WKH�
LPSRVLWLRQ� RI� VHFRQGDU\� VXWXUHV� ��� LQVSHFWLRQ� RI� WKH� SRSOLWHDO� DUWHU\�
SHULDUWHULDOV\PSDWKHFWRP\� DQG� ¿OOLQJ� WKH� GHIHFW� E\� VXUDO�ÀDS� ��� VXWXUH�
RI� SRVWHULRU� WLELDO� DUWHU\� ���� GHFRPSUHVVLYHIDVFLRWRP\�ZLWK� VXEVHTXHQW�
LPSRVLWLRQ� RI� VHFRQGDU\� VXWXUHV� ��� OLJDWLRQ� RI� GRUVDO� DUWHU\� RI� IRRW� ���
6XWXULQJ�WKH�XOQDU�DUWHU\�����UDGLDO�DUWHU\�OLJDWLRQ����:RXQG�GHIHFWV�ZHUH�
FORVHG�XVLQJ� VSOLW� DXWRGHUPRWUDQVSODQWDWV���� LQ��� FDVHV�ZH�PDGH�SODVWLF�
ZLWK�ORFDO�WLVVXHV��&RQFOXVLRQ�����7KH�FKRLFH�RI�PHWKRG�RI�FRUUHFWLQJ�WKH�
GHIHFW�RI�LQWHUYHQWLRQ�DQG�HSLWKHOLDO�WLVVXHV�LV�GHSHQGHQW�RQ�WKH�VL]H��GHSWK�
RI� WKH�ZRXQG�DQG�KHPRG\QDPLF� IHDWXUHV�RI� WKH�GDPDJH�DUHD�����$�QHZ�
WUHDWPHQW� RI� WUDXPDWLF� LQMXULHV� DQG� WKHLU� FRQVHTXHQFHV� ZLWK� WKH� XVH� RI�
K\DOXURQLF�DFLG�H[SDQGHG�SURVSHFWV�IRU�WUHDWPHQW�RI�SDWLHQWV�ZLWK�GHIHFWV�
RI�WKH�,QWHUFHVVLRQ�WLVVXHV�����'LIIHUHQWLDO�DSSURDFK�WR�WKH�FKRLFH�RI�PHWKRG�
RI�FORVXUH�RI�ZRXQG�VXUIDFHV�GXH�WR�PHFKDQLFDO�LQMXULHV�DOORZHG�WR�DFKLHYH�
VDWLVIDFWRU\�UHVXOWV�LQ��������RI�FDVHV�
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ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɨ� ɜɫɟɦ� ɦɢɪɟ� ɜɵɹɜɥɹɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ�
ɤ� ɫɬɚɪɟɧɢɸ� ɱɟɥɨɜɟɱɟɫɬɜɚ�� ɧɚɢɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɚɹ� ɜ� ɟɜɪɨɩɟɣɫɤɢɯ�
ɫɬɪɚɧɚɯ�� ɝɞɟ� ɩɨ� ɨɰɟɧɤɚɦ� ɷɤɫɩɟɪɬɨɜ� ɱɢɫɥɨ� ɥɢɰ� ɩɪɟɤɥɨɧɧɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɜ� ����� ɝ�� ɫɨɫɬɚɜɢɬ� ��±���� ɧɚɫɟɥɟɧɢɹ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ�
ɜ� ɥɢɬɟɪɚɬɭɪɟ� ɫɬɚɥɢ� ɩɨɹɜɥɹɬɶɫɹ� ɫɨɨɛɳɟɧɢɹ� ɨ� ɜɥɢɹɧɢɢ� ɩɪɟɩɚɪɚɬɨɜ��
ɢɫɩɨɥɶɡɭɟɦɵɯ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɢ�� ɧɚ� ɧɟɤɨɬɨɪɵɟ�
ɩɫɢɯɢɱɟɫɤɢɟ� ɮɭɧɤɰɢɢ�� Ɉɩɢɫɚɧɵ� ɧɚɪɭɲɟɧɢɹ� ɬɨɧɤɢɯ� ɦɟɯɚɧɢɡɦɨɜ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɭ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɠɢɜɨɬɧɵɯ�
ɩɨɞ� ɜɥɢɹɧɢɟɦ� ɚɧɟɫɬɟɬɢɤɨɜ�� ȼ� ɤɥɢɧɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɹɯ� ɜɵɹɜɥɟɧɨ�
ɢɡɦɟɧɟɧɢɟ�ɩɟɪɮɭɡɢɢ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɫɪɟɞɫɬɜ�ɞɥɹ�
ɚɧɟɫɬɟɡɢɢ��ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɪɚɡɥɢɱɧɵɯ�ɧɚɪɭɲɟɧɢɣ�
ɜ� ɜɵɫɲɟɣ� ɧɟɪɜɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ��
ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɯɭɞɲɚɟɬ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ� ɜ� ɨɬɞɚɥɟɧɧɨɦ�

ɩɟɪɢɨɞɟ�� ɗɬɨ� ɨɛɭɫɥɨɜɢɥɨ� ɢɧɬɟɪɟɫ� ɭɱɟɧɵɯ� ɦɧɨɝɢɯ� ɫɬɪɚɧ� ɦɢɪɚ� ɤ�
ɩɪɨɛɥɟɦɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɤɨɝɧɢɬɢɜɧɨɣ� ɞɢɫɮɭɧɤɰɢɢ� �ɉɈɄȾ���
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɢɡɭɱɟɧɢɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɤɨɝɧɢɬɢɜɧɵɯ� ɞɢɫɮɭɧɤɰɢɣ�
ɭ� ɛɨɥɶɧɵɯ� ɫɬɚɪɲɢɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɤɥɢɧɢɤɚɯ� ȺȽɆɂ� ɡɚ� ɩɟɪɢɨɞ� ����±����� ɝɝ��� ɚ� ɬɚɤɠɟ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɢɯ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɨɪɪɟɤɰɢɢ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥ�ɩɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɢɫɬɨɪɢɣ�
ɛɨɥɟɡɧɢ� ���� ɛɨɥɶɧɵɯ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɥɟɱɟɧɢɢ� ɜ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɤɥɢɧɢɤɚɯ�ɡɚ�ɩɟɪɢɨɞ�����±�����ɝɝ���ɤɨɬɨɪɵɟ�ɫɨɫɬɚɜɢɥɢ�
ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�� ɚ� ɬɚɤɠɟ�����ɛɨɥɶɧɵɯ�� ɫɨɫɬɚɜɢɜɲɢɯ�ɨɫɧɨɜɧɭɸ�
ɝɪɭɩɩɭ��Ȼɨɥɶɧɵɟ�ɨɩɟɪɢɪɨɜɚɧɵ�ɩɨ�ɩɨɜɨɞɭ�ɤɚɥɶɤɭɥɟɡɧɨɝɨ�ɯɨɥɟɰɢɫɬɢɬɚ�
�����ɛɨɥɶɧɵɯ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�����ɛɨɥɶɧɵɯ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ���ɚ�
ɬɚɤɠɟ�ɩɚɯɨɜɨɦɨɲɨɧɨɱɧɨɣ�ɝɪɵɠɢ������ɛɨɥɶɧɵɯ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ��
��� ɛɨɥɶɧɵɯ�ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�� ɜ� ɭɫɥɨɜɢɹɯ� ɬɨɬɚɥɶɧɨɣ� ɜɧɭɬɪɢɜɟɧɧɨɣ�
ɚɧɟɫɬɟɡɢɢ� �ɌȼȺ��� Ɏɢɡɢɱɟɫɤɢɣ� ɫɬɚɬɭɫ� ɩɚɰɢɟɧɬɨɜ� ±� Ⱥ6Ⱥ,,±Ⱥ6Ⱥ,,,��
ɜɨɡɪɚɫɬ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɠɟɧɳɢɧ� ±� ���� ɱɟɥɨɜɟɤ�� ɦɭɠɱɢɧ� ±� ����
ɱɟɥɨɜɟɤ��Ⱦɥɹ�ɤɨɪɪɟɤɰɢɢ�ɉɈɄȾ�ɛɵɥ�ɢɫɩɨɥɶɡɨɜɚɧ�ɯɨɥɢɧɚ�ɚɥɶɮɨɫɰɟɪɚɬ�
�ɜ� ɮɨɪɦɟ� ɝɢɞɪɚɬɚ�� �Ɇɟɞɨɬɢɥɢɧ�� ɜ� ɞɨɡɟ� ����� ɦɝ� ɞɨ� ɨɩɟɪɚɰɢɢ� ɢ�
����� ɦɝ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɜ� ɬɟɱɟɧɢɟ� ��� ɫɭɬ�� ȼ� ɤɚɱɟɫɬɜɟ� ɩɥɚɰɟɛɨ�
ɩɪɢɦɟɧɹɥɢ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ�ɪɚɫɬɜɨɪ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨ�ɞɚɧɧɵɦ�ɧɚɲɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ��ɉɈɄȾ�ɜɵɹɜɥɟɧɚ�ɭ�ɛɨɥɶɧɵɯ�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɜ�ɜɢɞɟ�
ɫɧɢɠɟɧɢɹ� ɩɚɦɹɬɢ�� ɪɟɡɤɨɝɨ� ɢɡɦɟɧɟɧɢɹ� ɧɚɫɬɪɨɟɧɢɹ�� ɧɚɪɭɲɟɧɢɹ� ɜ�
ɱɟɪɟɞɨɜɚɧɢɢ�ɫɧɚ�ɢ�ɛɨɞɪɫɬɜɨɜɚɧɢɹ��ɤɨɬɨɪɵɟ�ɜ�ɱɢɫɥɟɧɧɨɦ�ɜɵɪɚɠɟɧɢɢ�
ɨɤɚɡɚɥɢɫɶ�ɛɨɥɟɟ�ɜɵɫɨɤɢɦɢ�ɭ�ɛɨɥɶɧɵɯ�ɩɨɠɢɥɨɝɨ�ɜɨɡɪɚɫɬɚ��ɇɚɪɭɲɟɧɢɹ�
ɜɧɢɦɚɧɢɹ� ɢ� ɜɨɫɩɪɢɹɬɢɹ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɜɢɡɭɚɥɶɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ�
ɪɚɡɥɢɱɚɬɶ� ɨɞɧɨɦɟɪɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɜ� ɢɡɨɛɪɚɠɟɧɢɢ�� ȼɵɜɨɞɵ��
ɇɟɣɪɨɩɪɨɬɟɤɬɢɜɧɵɣ� ɷɮɮɟɤɬ� ɦɟɞɨɬɢɥɢɧɚ� ɨɛɭɫɥɨɜɢɥ� ɛɨɥɟɟ� ɪɚɧɧɟɟ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɉɈɄȾ�ɭ�ɛɨɥɶɧɵɯ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ��Ɍɚɤ�ɤɚɤ�ɧɟɬ�ɩɨɥɧɨɣ�ɭɜɟɪɟɧɧɨɫɬɢ�ɜ� ɬɨɦ��ɱɬɨ�ɜ� ɤɚɠɞɨɦ�
ɤɨɧɤɪɟɬɧɨɦ�ɫɥɭɱɚɟ�ɭ�ɞɚɧɧɨɝɨ�ɩɚɰɢɟɧɬɚ�ɧɟ�ɪɚɡɨɜɶɟɬɫɹ�ɤɨɝɧɢɬɢɜɧɨɝɨ�
ɞɟɮɢɰɢɬɚ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɢɦɟɧɧɨ� ɩɨɷɬɨɦɭ� ɰɟɪɟɛɪɨɩɪɨɬɟɤɰɢɹ� ɜ�
ɫɨɜɪɟɦɟɧɧɨɣ�ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�ɞɨɥɠɧɚ�ɧɨɫɢɬɶ�ɨɛɹɡɚɬɟɥɶɧɵɣ�ɯɚɪɚɤɬɟɪ��
ɉɪɟɞɥɨɠɟɧɧɚɹ� ɫɯɟɦɚ� ɩɪɢɦɟɧɹɟɬɫɹ� ɧɚɦɢ�ɧɚ� ɩɪɚɤɬɢɤɟ� ɢ� ɜ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɨɰɟɧɢɜɚɟɬɫɹ�ɤɚɤ�ɷɮɮɟɤɬɢɜɧɵɣ�ɦɟɬɨɞ�ɰɟɪɟɛɪɨɩɪɨɬɟɤɰɢɢ�
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,QWURGXFWLRQ�� $W� SUHVHQW� LQ� WKH� HQWLUH� ZRUOG� LV� UHYHDOHG� WKH� WHQGHQF\�
WRZDUG� DJLQJ� RI� KXPDQLW\�� PRVW� H[SOLFLW� LQ� WKH� (XURSHDQ� &RXQWULHV��
ZKHUH�DFFRUGLQJ�WR�WKH�HVWLPDWLRQV�RI�H[SHUWV�WKH�QXPEHUV�RI�SHUVRQV�RI�
ROG�DJH�ZLOO� LQ������FRPSRVH���±����RI�SRSXODWLRQ��,Q�ODVW�\HDU�LQ�WKH�
OLWHUDWXUH�WKH\�EHJDQ�WR�DSSHDU�FRPPXQLFDWLRQ�DERXW�WKH�LQÀXHQFH�RI�WKH�
SUHSDUDWLRQV��XWLOL]HG�IRU�FRQGXFWLQJ�WKH�JHQHUDO�DQHVWKHVLD��RQ�VRPH�PHQWDO�
IXQFWLRQV��7KH\�ZHUH� GHVFULEHG� WKH� GLVWXUEDQFH� RI� WKH� WKLQ�PHFKDQLVPV�
RI� WKH� DFWLYLW\� RI� EUDLQ� LQ� H[SHULPHQWDO� DQLPDOV� XQGHU� WKH� HIIHFW� RI� WKH�
DQHVWKHWLFV��,Q�WKH�FOLQLFDO�FRQGLWLRQV�UHYHDOHG�D�FKDQJH�RI�SHUIXVLQJ�WKH�
EUDLQ�ZLWK�WKH�XVH�RI�PHDQV�IRU�WKH�DQHVWKHVLD��ZKLFK�FDXVH�WKH�DSSHDUDQFH�
RI�GLIIHUHQW�GLVWXUEDQFHV�LQ�WKH�KLJKHU�QHUYRXV�DFWLYLW\�LQ�WKH�SRVWRSHUDWLYH�
SHULRG��ZKLFK�VXEVWDQWLDOO\�ZRUVHQV� WKH�TXDOLW\�RI� OLIH�RI�SDWLHQWV� LQ� WKH�
GLVWDQW�SHULRG��7KLV� LW�FDXVHG�WKH�LQWHUHVW�RI�PDQ\�VFLHQWL¿F�FRXQWULHV�RI�
WKH�ZRUOG�LQ�WKH�SUREOHP�RI�SRVWRSHUDWLYH�FRJQLWLYH�GLVIXQFWLRQ��32.'���
$LP��7KH�DLP�RI�RXU�UHVHDUFK�ZDV�D�VWXG\�RI�SUHYDOHQFH�RI�SRVWRSHUDWLYH�
ɤɨɝɧɢɬɢɜɧɵɯGLVIXQFWLRQV�IRU�WKH�SDWLHQWV�RI�WKH�VHQLRU�DJH�UHODWHG�JURXSV��
EHLQJ�RQ�WUHDWPHQW�LQ�WKH�VXUJLFDO�FOLQLFV�RI�$60,�IRU�SHULRG�����±������
DQG�DOVR�GHWHUPLQDWLRQ�RI�SRVVLELOLWLHV�RI�WKHLU�SKDUPDFRORJLFDO�FRUUHFWLRQ��
0DWHULDOV�DQG�PHWKRGV��:DV�FDUULHG�RXW�WKH�UHWURVSHFWLYH�DQDO\VLV�RI�WKH�
KLVWRULHV� RI� WKH� GLVHDVH� RI� ���� SDWLHQWV�� ZKR� ZHUH� EHLQJ� IRXQG� RQ� WKH�
VWDWLRQDU\�WUHDWPHQW�LQ�WKH�VXUJLFDO�FOLQLFV�ZLWKLQ�WKH�SHULRG�RI�����±������
ZKLFK�FRPSRVHG�FRQWURO�JURXS��DQG�DOVR�����SDWLHQWV��ZKR�FRPSRVHG�EDVLF�
JURXS��3DWLHQWV�ZHUH�RSHULURYDQ\�DSURSRV�FDOFXORXVFKROHF\VWLWLV������VLFN�
FRQWURO� JURXSV�� ��� VLFN� EDVLF� JURXSV��� DQG� DOVR� SDNKRYRPRVKRQRFKQR\�
UXSWXUH� ����� VLFN� FRQWURO� JURXSV�� ��� VLFN� EDVLF� JURXSV�� XQGHU� WKH�
FRQGLWLRQV� RI� WRWDO� LQWUDYHQRXV� DQHVWKHVLD�� 3K\VLFDO� VWDWXV� RI� SDWLHQWV� ±�
$6$,,±$6$,,,�� DJH� IURP� ��� WR� ��� \HDUV��ZRPHQ� RI� ±���� SHRSOH��PHQ�
±�����SHRSOH��)RU�WKH�FRUUHFWLRQ�32.'�ZDV�XVHG�FKROLQH�DOIRVWVHUDW��LQ�
WKH� IRUP�K\GUDWH�� �0HGRWLOLQ�� LQ�GRVH�RI������P+� WR� WKH�RSHUDWLRQ�DQG�
�����P+�DIWHU�WKH�RSHUDWLRQ�LQ�WKH�FRXUVH�RI����WZHQW\�IRXU�KRXUV�DV�WKH�
SODFHER�XVHG�SK\VLRORJLFDO�VROXWLRQ��5HVXOWV��$FFRUGLQJ�WR�WKH�GDWD�RI�RXU�
RI�VWXGLHV�32.'�LW�LV�UHYHDOHG�LQ�SDWLHQWV�LQ�WKH�EDVLF�JURXS�LQ�WKH�IRUP�
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RI�UHGXFWLRQ�LQ�WKH�PHPRU\�� WKH�DEUXSW�FKDQJH�LQ�WKH�PRRG��GLVWXUEDQFH�
LQ� WKH� DOWHUQDWLRQ� RI� VOHHS� DQG� ZDNHIXOQHVV�� ZKLFK� LQ� WKH� QXPHULFDO�
H[SUHVVLRQ�SURYHG�WR�EH�KLJKHU�LQ�WKH�SDWLHQWV�RI�HOGHUO\�DJH��'LVWXUEDQFHV�
RI�WKH�DWWHQWLRQ�DQG�RI�WKH�SHUFHSWLRQV��FRQQHFWHG�ZLWK�WKH�YLVXDO�DELOLW\�
WR� GLVWLQJXLVK� RQH�GLPHQVLRQDO� FKDQJHV� LQ� WKH� LPDJH�� &RQFOXVLRQ�� 7KH�
QH\URSURWHFWLYH�HIIHFW�RI�PHGRWLOLQD�FDXVHG�HDUOLHU� UHVWRUDWLRQ�32.'�LQ�
WKH� SDWLHQWV� RI� EDVLF� JURXS� LQ� FRPSDULVRQ� ZLWK� WKH� FRQWURO� URRP� VLQFH�
WKHUH� LV�QR�FRPSOHWH� FRQ¿GHQFH� LQ� WKH� IDFW� WKDW� LQ� HDFK� VSHFL¿F�FDVH� LQ�
WKLV�SDWLHQW�ZLOO�QRW�GHYHORS�FRJQLWLYH�VFDUFLW\�DIWHU�RSHUDWLRQ��SUHFLVHO\��
WKHUHIRUH�FHUHEURSURWHFWLRQ� LQ�FRQWHPSRUDU\�DQHVWKHVLRORJ\� LW�PXVW�EHDU�
UHTXLUHG�QDWXUH��7KH�GLDJUDP�SURSRVHG�KH�DGDSWV�E\�XV�LQ�SUDFWLFH�DQG�DW�
SUHVHQW�LW�LV�HYDOXDWHG�DV�WKH�HIIHFWLYH�PHWKRG�RI�FHUHEURSURWHFWLRQ�

ɊɈɅɖ�ɍɅɖɌɊȺɁȼɍɄɈȼɕɏ�ɆȿɌɈȾɈȼ�ɂɋɋɅȿȾɈȼȺɇɂə�ȼ�
ɂɇɌȿɇɋɂȼɇɈɃ�ɌȿɊȺɉɂɂ�
Ⱥ�Ɋ��ɏɚɛɢɛɭɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱥ�ɀ��Ȼɚɹɥɢɟɜɚ
Ʉɚɡɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɥɶɬɪɚɡɜɭɤɨɜɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ� ɫ� ɢɯ�
ɩɨɹɜɥɟɧɢɹ�ɩɪɟɬɟɪɩɟɥɢ�ɛɨɥɶɲɢɟ�ɢɡɦɟɧɟɧɢɹ��Ɉɧɢ�ɧɟ�ɬɨɥɶɤɨ�ɩɨɦɨɝɚɸɬ�
ɜɪɚɱɭ� ɜ� ɩɨɫɬɚɧɨɜɤɟ� ɞɢɚɝɧɨɡɚ� ɭ� ɩɨɫɬɟɥɢ� ɛɨɥɶɧɨɝɨ�� ɧɨ� ɢ�� ɧɟ� ɧɟɫɹ�
ɛɨɥɶɲɨɣ� ɥɭɱɟɜɨɣ� ɧɚɝɪɭɡɤɢ�� ɩɨɡɜɨɥɹɸɬ� ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ� ɱɢɫɥɨ� ɪɚɡ�
ɩɪɨɜɨɞɢɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɟ��Ɂɚɞɚɱɢ��ɞɥɹ�ɪɟɲɟɧɢɹ�ɤɨɬɨɪɵɯ�ɦɨɠɟɬ�ɛɵɬɶ�
ɢɫɩɨɥɶɡɨɜɚɧɨ� ɍɁɂ�� ɡɚɜɢɫɹɬ� ɨɬ� ɡɧɚɧɢɣ� ɢ� ɜɨɨɛɪɚɠɟɧɢɹ� ɜɪɚɱɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɚɫɤɪɵɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɩɪɚɤɬɢɤɟ� ɧɟɨɬɥɨɠɧɨɣ� ɩɨɦɨɳɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ɉɛɡɨɪ� ɥɢɬɟɪɚɬɭɪɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɐɟɥɟɜɨɟ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ�
ɨɛɫɥɟɞɨɜɚɧɢɟ�ɩɪɢ�ɬɪɚɜɦɟ��)$67��ɩɨɡɜɨɥɹɟɬ�ɨɛɧɚɪɭɠɢɬɶ�ɠɢɞɤɨɫɬɶ�ɜ�
ɩɟɪɢɬɨɧɟɚɥɶɧɨɣ� ɢɥɢ� ɩɟɪɢɤɚɪɞɢɚɥɶɧɨɣ� ɩɨɥɨɫɬɢ�� ɉɪɢ� ɪɚɫɲɢɪɟɧɧɨɦ�
)$67�ɨɩɪɟɞɟɥɹɸɬ�ɠɢɞɤɨɫɬɶ�ɜ�ɩɥɟɜɪɚɥɶɧɨɣ�ɩɨɥɨɫɬɢ�ɢ�ɞɪɭɝɢɟ�ɩɪɢɡɧɚɤɢ�
ɩɨɜɪɟɠɞɟɧɢɹ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ�� Ɉɰɟɧɤɚ� ɫɟɪɞɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢ�
ɜɵɩɨɬɚ� ɜ� ɩɟɪɢɤɚɪɞɟ� ɫ� ɩɨɦɨɳɶɸ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɢ� ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɚɤɬɢɤɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɜɟɞɟɧɢɹ� ɩɚɰɢɟɧɬɚ�� Ɉɰɟɧɤɚ�
ɝɥɨɛɚɥɶɧɨɣ�ɮɭɧɤɰɢɢ�ɫɟɪɞɰɚ�ɧɟɨɛɯɨɞɢɦɚ�ɞɥɹ�ɪɚɫɱɟɬɚ�ɨɛɴɟɦɚ�ɢɧɮɭɡɢɢ�
ɢ� ɢɧɨɬɪɨɩɧɨɣ� ɩɨɞɞɟɪɠɤɢ� ɩɪɢ� ɥɟɱɟɧɢɢ� ɩɚɰɢɟɧɬɚ� ɜ� ɤɪɢɬɢɱɟɫɤɨɦ�
ɫɨɫɬɨɹɧɢɢ�ɫ�ɝɢɩɨɬɟɧɡɢɟɣ��ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ�ɤɨɧɬɪɨɥɶ�ɬɚɤɠɟ�ɩɪɨɜɨɞɢɬɫɹ�
ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɦɚɧɢɩɭɥɹɰɢɣ� �ɧɚɩɪɢɦɟɪ�� ɩɭɧɤɰɢɹ� ɩɟɪɢɤɚɪɞɚ��
ɤɚɬɟɬɟɪɢɡɚɰɢɹ� ɩɨɞɤɥɸɱɢɱɧɨɣ� ɜɟɧɵ� ɢ� ɞɪ���� ɍɁɂ� ɩɪɢ� ɨɬɟɤɟ� ɥɟɝɤɢɯ�
ɦɨɠɟɬ�ɩɨɦɨɱɶ�ɜ�ɜɟɞɟɧɢɢ�ɛɨɥɶɧɵɯ�ɜ�ɤɪɢɬɢɱɟɫɤɨɦ�ɫɨɫɬɨɹɧɢɢ�ɢ�ɦɨɠɟɬ�
ɡɚɦɟɧɢɬɶ� ɫɟɪɢɣɧɭɸ� ɪɟɧɬɝɟɧɨɝɪɚɮɢɸ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ�� ȼɵɜɨɞɵ��
)$67� ɹɜɥɹɟɬɫɹ� ɧɚɱɚɥɶɧɵɦ� ɫɤɪɢɧɢɧɝɨɜɵɦ� ɦɟɬɨɞɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɠɢɜɨɬɚ� ɢ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ� ɩɪɢ� ɬɪɚɜɦɟ�� ɩɨɦɨɝɚɟɬ� ɫɧɢɡɢɬɶ� ɱɢɫɥɨ�
ɨɛɫɥɟɞɨɜɚɧɢɣ�� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɧɚɯɨɠɞɟɧɢɹ� ɜ� ɫɬɚɰɢɨɧɚɪɟ�� ɫɧɢɠɚɹ�
ɫɬɨɢɦɨɫɬɶ�ɥɟɱɟɧɢɹ��ɗɤɫɬɪɟɧɧɨɟ�ɍɁɂ�ɩɪɢ�ɬɪɚɜɦɟ�ɫɧɢɠɚɟɬ�ɫɦɟɪɬɧɨɫɬɶ��
ɬɚɤ� ɤɚɤ� ɞɪɭɝɢɟ� ɢɧɜɚɡɢɜɧɵɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɬɪɟɛɭɸɬ�
ɜɪɟɦɹ� ɞɥɹ� ɢɯ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ�� ɂɧɮɨɪɦɚɬɢɜɧɨɫɬɶ� ɬɪɚɧɫɬɨɪɚɤɚɥɶɧɨɣ�
ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɢ� ɫɨɩɨɫɬɚɜɢɦɚ� ɫ� ɤɚɬɟɬɟɪɢɡɚɰɢɟɣ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ��
ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ� ɤɨɧɬɪɨɥɶ� ɩɨɦɨɝɚɟɬ� ɩɪɟɞɭɩɪɟɞɢɬɶ� ɩɨɜɪɟɠɞɟɧɢɹ�
ɫɟɪɞɰɚ�� ɩɧɟɜɦɨɬɨɪɚɤɫ�� ɩɧɟɜɦɨɩɟɪɢɤɚɪɞ� ɢ� ɩɨɪɚɠɟɧɢɹ� ɩɟɱɟɧɢ��
ȼɨɡɪɚɫɬɚɸɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɧɚɩɪɚɜɥɟɧɢɣ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɬɪɟɯɦɟɪɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɢ�
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,QWURGXFWLRQ�� ,Q� WKH� SDVW� ��� \HDUV� WKH� XOWUDVRQLF� WHFKQRORJLHV� KDYH�
XQGHUJRQH�WKH�JUHDW�FKDQJHV��7KH\�KHOS�QRW�RQO\�WR�IRUPXODWH�D�GLDJQRVLV�
RI� WKH�SDWLHQW�EXW�DOVR�DOORZ�WR�H[DPLQH� WKH�SDWLHQW�PDQ\�WLPHV�ZLWKRXW�
D� ODUJH� UDGLDWLRQ� H[SRVXUH�� $Q� DSSOLFDWLRQ� RI� XOWUDVRQLF� WHFKQRORJLHV�
GHSHQGV�RQ�WKH�GRFWRUV¶�NQRZOHGJH�DQG�LPDJLQDWLRQ��$LP��7R�GLVFRYHU�WKH�
PHWKRGV�RI� DSSOLFDWLRQ�RI�XOWUDVRQLF� WHFKQRORJLHV� LQ�D�PHGLFDO�SUDFWLFH��
0DWHULDOV� DQG�PHWKRGV��$� OLWHUDU\� UHYLHZ��5HVXOWV�� )RFXVHG�$VVHVVPHQW�
ZLWK�6RQRJUDSK\�IRU�7UDXPD��)$67��GHWHFWHG�OLTXLG�LQ�WKH�SHULWRQHDO�RU�
SHULFDUGLDO�FDYLW\��$Q�DGYDQFHG�)$67�GHWHFWHG�OLTXLG�LQ�WKH�SOHXUDO�FDYLW\�
DQG�RWKHU�VLJQV�RI�GDPDJH�WR�WKH�FKHVW��$Q�DVVHVVPHQW�RI�FDUGLDF�IXQFWLRQ�
DQG� SHULFDUGLDO� HIIXVLRQ� E\� HFKRFDUGLRJUDSK\� LV� XVHG� WR� GHWHUPLQH� WKH�
WDFWLFV�RI�IXUWKHU�GLVHDVH�PDQDJHPHQW��$Q�H[DPLQDWLRQ�RI�JOREDO�IXQFWLRQ�
RI�WKH�KHDUW�LV�XVHG�WR�FDOFXODWH�WKH�LQIXVLRQ�YROXPH�DQG�LQRWURSLF�VXSSRUW�
IRU�WUHDWPHQW�RI�WKH�K\SRSHUIXVLRQ�SDWLHQW�UHPDLQHG�LQ�FULWLFDO�FRQGLWLRQ��
$Q� XOWUDVRQLF� H[DPLQDWLRQ� LV� DOVR� XVHG� WR� SHUIRUP� DQ� RSHUDWLRQ� �H�J��

SHULFDUGLDO�SXQFWXUH��VXEFODYLDQ�YHLQ�FDWKHWHUL]DWLRQ��HWF����,Q�WKH�RFFDVLRQ�
RI�SXOPRQDU\�HGHPD�XOWUDVRQRJUDSK\�IDFLOLWDWHV�WKH�WUHDWPHQW�RI�SDWLHQW�LQ�
FULWLFDO�FRQGLWLRQ�DQG�LW�FDQ�UHSODFH�WKH�VHULDO�FKHVW�URHQWJHQRJUDSK\��VHULDO�
FKHDW�;�UD\V���&RQFOXVLRQ��)$67�LV�DQ�HOHPHQWDU\�VFUHHQLQJ�PHWKRG�RI�WKH�
DEGRPHQ�DQG�FKHVW�H[DPLQDWLRQ�LQ�FDVH�RI�WUDXPD��LW�UHGXFHV�WKH�QXPEHU�
RI�VXUYH\V�DQG�WKH�OHQJWK�RI�EHLQJ�LQ�SDWLHQW�GHSDUWPHQW��FXW�GRZQ�WKH�FRVW�
RI� WUHDWPHQW��$Q� HPHUJHQF\� WUDXPD� XOWUDVRQRJUDSK\� UHGXFHV� PRUWDOLW\�
DV� WKH�RWKHU� LQYDVLYH�GLDJQRVWLFV� WDNH�PXFK� WLPH��$Q� LQIRUPDWLRQ�YDOXH�
RI�WKH�WUDQVWKRUDFLF�HFKRFDUGLRJUDSK\�LV�FRPSDUDEOH�ZLWK�WKH�SXOPRQDU\�
YHLQ� FDWKHWHUL]DWLRQ�� 7KH� XOWUDVRQRJUDSK\� SUHYHQWV� KHDUW� GDPDJHV��
SQHXPRWKRUD[��SQHXPRSHULFDUGLXP�DQG�OLYHU�GDPDJHV��$Q�DSSOLFDWLRQ�RI�
WKH�WKUHH�GLPHQVLRQDO�HFKRFDUGLRJUDSK\�LQFUHDVHV�LQ�GLIIHUHQW�VSKHUHV�

ɋɌȿɉȿɇɖ�ȽɈɌɈȼɇɈɋɌɂ�ȼɈȾɂɌȿɅȿɃ�ɌɊȺɇɋɉɈɊɌɇɕɏ�
ɋɊȿȾɋɌȼ�Ʉ�ɈɄȺɁȺɇɂɘ�ɉȿɊȼɈɃ�ɉɈɆɈɓɂ�
ȼ�Ⱥ��Ɇɢɯɧɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɋ�ȼ��ɉɨɪɨɣɫɤɢɣ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɞɚɧɧɵɦ� ȽɂȻȾȾ� ɟɠɟɝɨɞɧɨ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɢ� ɜ�
ɪɟɡɭɥɶɬɚɬɟ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɢɫɲɟɫɬɜɢɣ� ɩɨɞɜɟɪɝɚɸɬɫɹ�
ɪɚɧɟɧɢɹɦ� ɨɤɨɥɨ� ���� ɬɵɫ�� ɢ� ɩɨɝɢɛɚɸɬ� ɛɨɥɟɟ� ��� ɬɵɫ�� ɱɟɥɨɜɟɤ��
ɋɜɨɟɜɪɟɦɟɧɧɨɟ� ɨɤɚɡɚɧɢɟ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ� ɦɨɠɟɬ�
ɧɟ� ɬɨɥɶɤɨ� ɩɪɟɞɭɩɪɟɞɢɬɶ� ɬɹɠɟɥɵɟ� ɨɫɥɨɠɧɟɧɢɹ�� ɧɨ� ɢ� ɫɩɚɫɬɢ� ɠɢɡɧɶ�
ɱɟɥɨɜɟɤɚ��ɑɚɳɟ�ɜɫɟɝɨ�ɩɟɪɜɵɦɢ�ɧɚ�ɦɟɫɬɟ�ɩɪɨɢɫɲɟɫɬɜɢɹ�ɨɤɚɡɵɜɚɸɬɫɹ�
ɫɨɛɫɬɜɟɧɧɨ� ɭɱɚɫɬɧɢɤɢ� ɞɨɪɨɠɧɨɝɨ� ɞɜɢɠɟɧɢɹ� �ɜɨɞɢɬɟɥɢ�� ɩɚɫɫɚɠɢɪɵ��
ɩɟɲɟɯɨɞɵ��� ȼɥɚɞɟɧɢɟ� ɬɟɯɧɢɱɟɫɤɢɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɩɨɜɵɲɟɧɧɨɣ�
ɨɩɚɫɧɨɫɬɢ�ɧɚɤɥɚɞɵɜɚɟɬ�ɧɚ�ɜɨɞɢɬɟɥɟɣ�ɨɫɨɛɭɸ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɜ�ɩɥɚɧɟ�
ɜɥɚɞɟɧɢɹ�ɡɧɚɧɢɹɦɢ�ɢ�ɧɚɜɵɤɚɦɢ�ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��ɩɪɢɦɟɧɟɧɢɟ�
ɚɥɝɨɪɢɬɦɨɜ�ɤɨɬɨɪɨɣ�ɜ�ɩɟɪɜɵɟ�ɦɢɧɭɬɵ�ɩɨɫɥɟ�ɩɪɨɢɫɲɟɫɬɜɢɹ�ɫɩɨɫɨɛɧɨ�
ɪɟɚɥɢɡɨɜɚɬɶ� ɩɪɚɜɢɥɨ� ©ɡɨɥɨɬɨɝɨ� ɱɚɫɚª�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɨɩɪɟɞɟɥɟɧɢɟ� ɪɟɚɥɶɧɨɣ� ɝɨɬɨɜɧɨɫɬɢ� ɜɨɞɢɬɟɥɟɣ�
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ� ɤ� ɨɤɚɡɚɧɢɸ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ�
ɜ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɢɫɲɟɫɬɜɢɹɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧɨ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ���� ɜɨɞɢɬɟɥɟɣ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ� ɩɨ�
ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ�ɨɩɪɨɫɧɢɤɭ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɢɫɫɥɟɞɭɟɦɵɯ�ɫɨɫɬɚɜɢɥ�
����� ɝɨɞɚ�� ɩɪɟɨɛɥɚɞɚɥɢ� ɦɭɠɱɢɧɵ� ������� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɨɝɥɚɫɧɨ�
ɪɟɤɨɦɟɧɞɚɰɢɹɦ�� ɤɚɠɞɵɣ� ɜɨɞɢɬɟɥɶ� ɩɪɢ� ɨɛɭɱɟɧɢɢ� ɜ� ɚɜɬɨɲɤɨɥɟ� ɞɥɹ�
ɩɨɥɭɱɟɧɢɹ� ɩɪɚɜɚ� ɧɚ� ɜɨɠɞɟɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɵɦ� ɫɪɟɞɫɬɜɨɦ�� ɞɨɥɠɟɧ�
ɩɪɨɣɬɢ�ɰɢɤɥ�ɨɛɭɱɟɧɢɹ�ɩɪɢɟɦɚɦ�ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��ɋɪɟɞɢ�����
ɪɟɫɩɨɧɞɟɧɬɨɜ�ɩɨɞɨɛɧɨɟ�ɨɛɭɱɟɧɢɟ�ɩɪɨɲɥɢ�ɥɢɲɶ������ɉɨ���ɛɚɥɥɶɧɨɣ�
ɲɤɚɥɟ� ɫɨɛɫɬɜɟɧɧɵɟ� ɧɚɜɵɤɢ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɜɨɞɢɬɟɥɢ�
ɨɰɟɧɢɥɢ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ����ɛɚɥɥ�±�������ɛɚɥɥɚ�±��������ɛɚɥɥɚ�±�
�������ɛɚɥɥɚ�±��������ɛɚɥɥɨɜ�±���������ɨɩɪɨɲɟɧɧɵɯ�ɜɨɞɢɬɟɥɟɣ�ɪɚɧɟɟ�
ɛɵɥɢ� ɭɱɚɫɬɧɢɤɚɦɢ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɢɫɲɟɫɬɜɢɹ� ����� ɢɡ�
ɧɢɯ�±�ɜ�ɪɨɥɢ�ɜɨɞɢɬɟɥɟɣ������±�ɜ�ɪɨɥɢ�ɫɬɨɪɨɧɧɢɯ�ɫɜɢɞɟɬɟɥɟɣ��������
±�ɜ�ɪɨɥɢ�ɩɚɫɫɚɠɢɪɨɜ�ɢ������±�ɜ�ɪɨɥɢ�ɩɟɲɟɯɨɞɨɜ���ɉɪɢ�ɷɬɨɦ�ɨɛɪɚɳɚɟɬ�
ɧɚ� ɫɟɛɹ� ɜɧɢɦɚɧɢɟ�� ɱɬɨ� ɬɨɥɶɤɨ� ������ ɪɟɫɩɨɧɞɟɧɬɨɜ� ɨɤɚɡɵɜɚɥɢ�
ɩɟɪɜɭɸ� ɩɨɦɨɳɶ� ɩɨɫɬɪɚɞɚɜɲɢɦ�� ɬɨɝɞɚ� ɤɚɤ� ������ ɨɩɪɨɲɟɧɧɵɯ� ɩɨ�
ɪɚɡɧɵɦ� ɩɪɢɱɢɧɚɦ� ɧɟ� ɭɱɚɫɬɜɨɜɚɥɢ� ɜ� ɨɤɚɡɚɧɢɢ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ��
������ ɭɱɚɫɬɧɢɤɨɜ� ɧɚ� ɦɟɫɬɟ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɢɫɲɟɫɬɜɢɹ�
ɜɵɫɬɭɩɚɥɢ� ɥɢɲɶ� ɜ� ɪɨɥɢ� ©ɡɪɢɬɟɥɹª�� Ɉɰɟɧɤɚ� ɡɧɚɧɢɣ� ɷɥɟɦɟɧɬɚɪɧɵɯ�
ɨɫɧɨɜ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɩɪɢɟɦɨɜ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɜɵɹɜɢɥɚ�
ɬɨɬ� ɮɚɤɬ�� ɱɬɨ� ���� ɨɩɪɚɲɢɜɚɟɦɵɯ� ɫɨɜɟɪɲɟɧɧɨ� ɧɟ� ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɫɨɫɬɚɜ� ɚɜɬɨɦɨɛɢɥɶɧɨɣ� ɚɩɬɟɱɤɢ�� ɬɨɥɶɤɨ� ���� ɜɨɞɢɬɟɥɟɣ� ɭɜɟɪɟɧɧɵ��
ɱɬɨ� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɫɦɨɝɭɬ� ɜɵɩɨɥɧɢɬɶ� ɩɪɢɟɦɵ� ɫɟɪɞɟɱɧɨ�
ɥɟɝɨɱɧɨɣ� ɪɟɚɧɢɦɚɰɢɢ�� Ɍɨɥɶɤɨ� ɞɥɹ� ������ ɨɩɪɨɲɟɧɧɵɯ� ɨɤɚɡɚɧɢɟ�
ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɹɜɥɹɟɬɫɹ� ɛɟɡɭɫɥɨɜɧɨɣ� ɥɢɱɧɨɣ� ɨɛɹɡɚɧɧɨɫɬɶɸ� ɩɪɢ�
ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɢɫɲɟɫɬɜɢɹ�� Ɉɩɪɚɜɞɵɜɚɹ�
ɫɜɨɟ�ɛɟɡɞɟɣɫɬɜɢɟ��������ɪɟɫɩɨɧɞɟɧɬɨɜ�ɫɱɢɬɚɸɬ��ɱɬɨ�ɩɟɪɜɭɸ�ɩɨɦɨɳɶ�
ɞɨɥɠɧɵ�ɨɤɚɡɵɜɚɬɶ�ɬɨɥɶɤɨ�ɦɟɞɢɤɢ��������ɨɩɪɨɲɟɧɧɵɯ�ɫɱɢɬɚɸɬ��ɱɬɨ�
ɩɟɪɜɭɸ� ɩɨɦɨɳɶ� ɞɨɥɠɧɵ� ɨɤɚɡɵɜɚɬɶ� ɫɨɬɪɭɞɧɢɤɢ� ɞɨɪɨɠɧɨ�ɩɨɫɬɨɜɨɣ�
ɫɥɭɠɛɵ�� ɇɚ� ɜɨɩɪɨɫ� ɨɛ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɡɚ� ɧɟɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ�
ɩɨɦɨɳɢ� ������ ɪɟɫɩɨɧɞɟɧɬɨɜ� ɫɨɨɛɳɢɥɢ� ɨ� ɩɨɥɧɨɣ� ɛɟɡɧɚɤɚɡɚɧɧɨɫɬɢ��
������ ɜɨɞɢɬɟɥɟɣ� ɫɱɢɬɚɸɬ�� ɱɬɨ� ɫɭɳɟɫɬɜɭɟɬ� ɬɨɥɶɤɨ� ɦɨɪɚɥɶɧɚɹ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɢ� ɬɨɥɶɤɨ� ������ ɡɧɚɸɬ� ɨɛ� ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ�
ɭɝɨɥɨɜɧɨɣ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ��ɇɚ�ɮɨɧɟ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɤɪɚɣɧɟ�ɧɢɡɤɨɣ�
ɝɪɚɦɨɬɧɨɫɬɢ� ɜɨɞɢɬɟɥɟɣ� ɜ� ɩɪɢɟɦɚɯ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɬɨɥɶɤɨ�
����ɜɨɞɢɬɟɥɟɣ�ɫɱɢɬɚɸɬ��ɱɬɨ�ɢɦ�ɧɟɨɛɯɨɞɢɦɨ�ɩɨɜɵɫɢɬɶ�ɫɜɨɣ�ɢɫɯɨɞɧɵɣ�
ɭɪɨɜɟɧɶ� ɡɧɚɧɢɣ� ɢ� ɧɚɜɵɤɨɜ� ɩɨ� ɨɤɚɡɚɧɢɸ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ��ɉɪɢ� ɷɬɨɦ�
ɪɟɚɥɶɧɨɟ� ɠɟɥɚɧɢɟ� ɪɟɚɥɢɡɨɜɚɬɶ� ɷɬɭ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɦɟɸɬ� ɥɢɲɶ�
��� ɨɩɪɨɲɟɧɧɵɯ�� ȼɵɜɨɞɵ�� ��� ȼɥɚɞɟɧɢɟ� ɧɚɜɵɤɚɦɢ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ�
ɩɨɦɨɳɢ�ɨɝɪɨɦɧɨɝɨ�ɩɨ�ɤɨɥɢɱɟɫɬɜɭ�ɤɨɧɬɢɧɝɟɧɬɚ�ɭɱɚɫɬɧɢɤɨɜ�ɞɨɪɨɠɧɨɝɨ�
ɞɜɢɠɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɟɣɲɟɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɫɢɫɬɟɦɵ�ɦɟɞɢɰɢɧɫɤɨɣ�
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ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ� ɜ� ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɢɫɲɟɫɬɜɢɹ��
ɨɩɪɟɞɟɥɹɸɳɟɣ� ɟɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�� ��� ɇɟɫɦɨɬɪɹ� ɧɚ� ɪɟɚɥɢɡɭɟɦɭɸ� ɜ�
ɚɜɬɨɲɤɨɥɚɯ�ɫɢɫɬɟɦɭ�ɩɨɞɝɨɬɨɜɤɢ��ɨɬɦɟɱɚɟɬɫɹ�ɤɪɚɣɧɟ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�
ɝɪɚɦɨɬɧɨɫɬɢ� ɜɨɞɢɬɟɥɟɣ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɨɫɧɨɜ� ɨɪɝɚɧɢɡɚɰɢɢ�� ɜɥɚɞɟɧɢɹ�
ɩɪɢɟɦɚɦɢ�ɨɤɚɡɚɧɢɹ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ�� ɚ� ɬɚɤɠɟ� ɨɬɫɭɬɫɬɜɢɟ�ɦɨɬɢɜɚɰɢɢ�
ɤ� ɟɟ� ɩɨɜɵɲɟɧɢɸ�� ��� ɇɟɨɛɯɨɞɢɦɵ� ɦɟɪɵ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ�
ɤɚɱɟɫɬɜɚ� ɪɟɚɥɢɡɚɰɢɢ� ɫɢɫɬɟɦɵ� ɩɨɞɝɨɬɨɜɤɢ� ɭɱɚɫɬɧɢɤɨɜ� ɞɨɪɨɠɧɨɝɨ�
ɞɜɢɠɟɧɢɹ� ɩɪɚɜɢɥɚɦ� ɨɤɚɡɚɧɢɹ� ɩɟɪɜɨɣ� ɩɨɦɨɳɢ� ɩɨɫɬɪɚɞɚɜɲɢɦ� ɜ�
ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɨɢɫɲɟɫɬɜɢɹɯ�� ��� ɋɢɫɬɟɦɚ� ɩɨɜɵɲɟɧɢɹ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɝɪɚɦɨɬɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɞɨɥɠɧɚ� ɢɦɟɬɶ� ɭɪɨɜɧɟɜɭɸ�
ɫɬɪɭɤɬɭɪɭ��ɜɤɥɸɱɚɸɳɭɸ�ɨɛɹɡɚɬɟɥɶɧɭɸ�ɩɨɞɝɨɬɨɜɤɭ�ɧɚ�ɷɬɚɩɚɯ�ɨɛɳɟɝɨ��
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�ɨɛɪɚɡɨɜɚɧɢɹ��ɚ�ɬɚɤɠɟ�ɜ�ɝɪɭɩɩɚɯ�ɥɢɰ�ɩɨɜɵɲɟɧɧɨɝɨ�
ɪɢɫɤɚ�

5($',1(66�'5,9(56�2)�9(+,&/(6�72�3529,'(�),567�$,'
9�$��0LNKQR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�6�9��3RUR\VN\
9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ��$FFRUGLQJ�WR�WUDI¿F�SROLFH�HYHU\�\HDU�LQ�5XVVLD�DV�D�UHVXOW�
RI�URDG�DFFLGHQWV�DUH�VXEMHFWHG�WR�LQMXULHV�DQG�DERXW���������NLOOHG�RYHU�
���WKRXVDQG�SHRSOH��)LUVW�DLG�IRU�WKH�YLFWLPV�FDQ�QRW�RQO\�SUHYHQW�VHULRXV�
FRPSOLFDWLRQV��EXW�DOVR�VDYH�OLYHV��0RVW�RIWHQ�¿UVW�RQ�WKH�VFHQH�DUH�DFWXDOO\�
URDG� XVHUV� �GULYHUV�� SDVVHQJHUV�� SHGHVWULDQV��� 3RVVHVVLRQ� RI� WHFKQLFDO�
PHDQV�LQFUHDVHG�GDQJHU�LPSRVHV�RQ�GULYHUV�VSHFLDO�UHVSRQVLELOLW\�LQ�WHUPV�
RI�WKH�NQRZOHGJH�DQG�VNLOOV�LQ�¿UVW�DLG��WKH�XVH�RI�DOJRULWKPV�ZKLFK�LQ�WKH�
¿UVW�PLQXWHV� DIWHU� WKH� DFFLGHQW� FDSDEOH� RI� UHDOL]LQJ� WKH� UXOH� RI� ©JROGHQ�
KRXUª��$LP��7KH�DLP�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�WKH�DFWXDO�DYDLODELOLW\�
RI� GULYHUV� RI� YHKLFOHV� WR� SURYLGH� ¿UVW� DLG� WR� WKH� YLFWLPV� RI� URDG� WUDI¿F�
DFFLGHQWV��0DWHULDOV�DQG�PHWKRGV��$�TXHVWLRQQDLUH�VXUYH\�RI�����GULYHUV�
RI�YHKLFOHV�RQ�WKH�GHYHORSHG�TXHVWLRQQDLUH��7KH�DYHUDJH�DJH�RI�VWXG\�ZDV�
����� \HDUV�� PDOHV� ������� 5HVXOWV�� $FFRUGLQJ� WR� WKH� UHFRPPHQGDWLRQV��
HYHU\�GULYHU�LQ�WUDLQLQJ�DW�D�GULYLQJ�VFKRRO�IRU�WKH�ULJKW�WR�GULYH�D�YHKLFOH�
PXVW�XQGHUJR�D�F\FOH�RI� WUDLQLQJ�LQ�¿UVW�DLG� WHFKQLTXHV��$PRQJ�WKH�����
UHVSRQGHQWV�� VXFK� WUDLQLQJ� ZDV� RQO\� ����� 2Q� D� VFDOH� RI� P\� RZQ� ¿UVW�
DLG� WUDLQLQJ� GULYHUV� DVVHVVHG� DV� IROORZV�� �� SRLQW�� ���� �� SRLQWV� ±����� ��
SRLQWV� ±� ����� �� SRLQWV� WR� ����� �� SRLQWV�� ���� ����RI� GULYHUV� VXUYH\HG�
ZHUH� SUHYLRXVO\� LQYROYHG� LQ� D� URDG� WUDI¿F� DFFLGHQW� ����� RI� WKHP� ±� DV�
GULYHUV������±�LQ�WKH�UROH�RI�WKLUG�SDUW\�ZLWQHVVHV��������±�LQ�WKH�UROH�RI�
SDVVHQJHUV�DQG������±�LQ�WKH�UROH�RI�SHGHVWULDQV���,Q�WKLV�QRWHZRUWK\�WKDW�
RQO\�������RI�UHVSRQGHQWV�SURYLGHG�¿UVW�DLG�WR�WKH�YLFWLPV��ZKLOH�������RI�
UHVSRQGHQWV�IRU�YDULRXV�UHDVRQV�GLG�QRW�SDUWLFLSDWH�LQ�¿UVW�DLG��������RI�WKH�
SDUWLFLSDQWV�RQ�WKH�VSRW�DFFLGHQW�DFWHG�RQO\�DV�D�³VSHFWDWRU´��$VVHVVPHQW�
RI�.QRZOHGJH�RI�HOHPHQWDU\�IRXQGDWLRQV�RI�RUJDQL]DWLRQ�DQG�PHWKRGV�RI�
¿UVW�DLG�UHYHDOHG�WKDW�����RI�UHVSRQGHQWV�GLG�QRW�UHSUHVHQW�WKH�DXWRPRWLYH�
NLWV�� RQO\� ���� RI� GULYHUV� DUH� FRQ¿GHQW� WKDW�� LI� QHFHVVDU\�� EH� DEOH� WR�
SHUIRUP�WKH�WHFKQLTXHV�RI�FDUGLRSXOPRQDU\�UHVXVFLWDWLRQ��2QO\�������RI�
UHVSRQGHQWV�¿UVW�DLG�LV�XQFRQGLWLRQDO�SHUVRQDO�UHVSRQVLELOLW\�LQ�WKH�HYHQW�
RI�D�WUDI¿F�DFFLGHQW��-XVWLI\LQJ�WKHLU�LQDFWLRQ�������RI�UHVSRQGHQWV�EHOLHYH�
WKDW�¿UVW�DLG�VKRXOG�EH�SURYLGHG�RQO\�E\�SK\VLFLDQV��������RI�UHVSRQGHQWV�
EHOLHYH�WKDW�WKH�¿UVW�VKRXOG�DVVLVW�HPSOR\HHV�URDG�LQVSHFWLRQ�VHUYLFH��2Q�
WKH� TXHVWLRQ� RI� UHVSRQVLELOLW\� IRU� UHIXVDO� ¿UVW� DLG� ������RI� UHVSRQGHQWV�
UHSRUWHG�WRWDO�LPSXQLW\��������RI�GULYHUV�EHOLHYH�WKDW�WKHUH�LV�RQO\�D�PRUDO�
UHVSRQVLELOLW\�� DQG� RQO\� ������ NQHZ� DERXW� WKH� DGPLQLVWUDWLYH�� FULPLQDO�
OLDELOLW\��3UHVHQWHG�RQ�D�EDFNJURXQG�RI�H[WUHPHO\�ORZ�OLWHUDF\�GULYHUV�LQ�
¿UVW�DLG�WHFKQLTXHV�RQO\�����RI�GULYHUV�EHOLHYH�WKDW�WKH\�QHHG�WR�LPSURYH�
WKHLU� LQLWLDO� OHYHO�RI�NQRZOHGJH�DQG� VNLOOV� LQ�¿UVW� DLG�� ,Q� WKLV� UHDO�GHVLUH�
WR� LPSOHPHQW� WKLV� QHHG� KDYH� RQO\� ��� RI� UHVSRQGHQWV�� &RQFOXVLRQ�� ���
3RVVHVVLRQ�RI�¿UVW�DLG�VNLOOV�KXJH�FRQWLQJHQW�RQ�WKH�QXPEHU�RI�URDG�XVHUV�
LV�DQ�HVVHQWLDO�SDUW�RI�PHGLFDO�FDUH� IRU�YLFWLPV�RI� URDG� WUDI¿F�DFFLGHQWV��
ZKLFK� GHWHUPLQHV� LWV� HIIHNWLYQRVW�� ��� 6SLWH� RI� WKH� H[LVWHQFH� LQ� GULYLQJ�
WUDLQLQJ�V\VWHP��WKHUH�LV�DQ�H[WUHPHO\�ORZ�OLWHUDF\�GULYHUV�DJDLQVW�EDVHV�RI�
WKH�RUJDQL]DWLRQ��SRVVHVVLRQ�RI�¿UVW�DLG�WHFKQLTXHV��DQG�ODFN�RI�PRWLYDWLRQ�
WR�KHU�SRY\VKHQL\X�����0HDVXUHV�DUH�QHHGHG�WR�LPSOHPHQW�WKH�VWDWH�TXDOLW\�
DVVXUDQFH�V\VWHP�IRU�WUDLQLQJ�RI�URDG�XVHUV�UXOHV�RI�¿UVW�DLG�WR�YLFWLPV�RI�
URDG�WUDI¿F�SURLVVKHVWYL\DK����6LVWHPD�LPSURYH�KHDOWK�OLWHUDF\�VKRXOG�EH�
WLHUHG�VWUXFWXUH�LQFOXGLQJ�PDQGDWRU\�WUDLQLQJ�RQ�WKH�VWDJHV�RI�JHQHUDO�DQG�
YRFDWLRQDO�HGXFDWLRQ��DV�ZHOO�DV�JURXSV�RI�SHUVRQV�LQFUHDVHG�ULVN�

ȺɇȺɌɈɆɈ�ȻɂɈɏɂɆɂɑȿɋɄɂȿ�ɈȻɈɋɇɈȼȺɇɂə�
ɉɈȾɏɈȾɈȼ�Ʉ�ɏɂɊɍɊȽɂɑȿɋɄɈɆɍ�Ʌȿɑȿɇɂɘ�ȼɕȼɂɏɈȼ�
ȺɄɊɈɆɂȺɅɖɇɈȽɈ�ɄɈɇɐȺ�ɄɅɘɑɂɐɕ
Ⱥ�Ɉ��ȼɵɫɨɰɤɢɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ȼ�ɉ��Ʉɜɚɲɚ
ɇɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦɟɧɢ� Ⱥ�Ⱥ�� Ȼɨɝɨɦɨɥɶɰɚ��
Ʉɢɟɜ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ȼɵɜɢɯɢ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ� ɤɨɧɰɚ� ɤɥɸɱɢɰɵ� ɫɨɫɬɚɜɥɹɸɬ� ɨɬ�
���� ɞɨ� ������ ɜɫɟɯ� ɩɨɜɪɟɠɞɟɧɢɣ� ɞɪɭɝɢɯ� ɥɨɤɚɥɢɡɚɰɢɣ�� Ɍɪɭɞɧɨɫɬɢ�
ɜ� ɥɟɱɟɧɢɢ� ɜɵɜɢɯɨɜ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ� ɤɨɧɰɚ� ɤɥɸɱɢɰɵ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɚɧɚɬɨɦɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɚɤɪɨɦɢɚɥɶɧɨ�
ɤɥɸɱɢɱɧɨɝɨ� �ȺɄ�� ɫɭɫɬɚɜɚ�� ɩɥɨɫɤɢɯ� ɩɨ� ɮɨɪɦɟ� ɢ� ɦɚɥɵɯ� ɩɨ�
ɪɚɡɦɟɪɭ� ɫɭɫɬɚɜɧɵɯ� ɤɨɧɰɨɜ� ɤɥɸɱɢɰɵ� ɢ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ� ɨɬɪɨɫɬɤɚ�
ɥɨɩɚɬɤɢ�� ɩɪɚɜɢɥɶɧɨɟ� ɚɧɚɬɨɦɢɱɟɫɤɨɟ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɟ� ɤɨɬɨɪɵɯ�
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ȺɄ� ɢ� ɩɨɪɰɢɹɦɢ� ɤɥɸɜɨɜɢɞɧɨ�ɤɥɸɱɢɱɧɨɣ� �ɄɄ��
ɫɜɹɡɤɢ�� ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɧɟ� ɞɨ� ɤɨɧɰɚ� ɭɫɬɚɧɨɜɥɟɧɧɨɣ� ɫɥɨɠɧɨɣ� ɪɨɥɶɸ� ȺɄ� ɫɭɫɬɚɜɚ� ɜ�
ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ� ɜɟɪɯɧɟɣ� ɤɨɧɟɱɧɨɫɬɢ�� ɚ� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��
ɨɬɫɭɬɫɬɜɢɟɦ�ɟɞɢɧɨɣ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɭɤɚɡɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɢ�ɫɢɫɬɟɦɵ�
ɨɰɟɧɤɢ� ɟɝɨ� ɪɟɡɭɥɶɬɚɬɨɜ�� ɱɬɨ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɫɭɳɟɫɬɜɨɜɚɧɢɟ� ɛɨɥɟɟ�
���� ɪɚɡɥɢɱɧɵɯ� ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ� ɢ� ɨɩɟɪɚɬɢɜɧɵɯ� ɫɩɨɫɨɛɨɜ� ɥɟɱɟɧɢɹ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɜɵɜɢɯɚɦɢ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ� ɤɨɧɰɚ� ɤɥɸɱɢɰɵ� ɩɭɬɟɦ� ɨɛɨɫɧɨɜɚɧɢɹ� ɢ�
ɜɧɟɞɪɟɧɢɹ� ɜ� ɩɪɚɤɬɢɤɭ� ɨɩɬɢɦɚɥɶɧɵɯ� ɫɩɨɫɨɛɨɜ� ɥɟɱɟɧɢɹ� ɫ� ɭɱɟɬɨɦ�
ɨɛɴɟɦɚ�ɩɨɜɪɟɠɞɟɧɧɵɯ�ɦɹɝɤɨɬɤɚɧɵɯ�ɫɬɪɭɤɬɭɪ��ɭɤɪɟɩɥɹɸɳɢɯ�ɫɭɫɬɚɜ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉɥɢɧɢɱɟɫɤɚɹ� ɱɚɫɬɶ� ɪɚɛɨɬɵ� ɨɫɧɨɜɵɜɚɟɬɫɹ� ɧɚ�
ɢɫɫɥɟɞɨɜɚɧɢɢ�ɢ�ɥɟɱɟɧɢɢ�����ɩɚɰɢɟɧɬɨɜ��ɉɪɢ�ɭɫɬɚɧɨɜɥɟɧɢɢ�ɞɢɚɝɧɨɡɚ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɥɚɫɫɢɮɢɤɚɰɢɸ� 7RVV\� �������� ɋɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ�
ɩɪɟɜɚɥɢɪɨɜɚɥɢ�ɥɢɰɚ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ���������������ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ�
���ɥɟɬ�����������ɉɨ�ɬɹɠɟɫɬɢ�ɩɨɜɪɟɠɞɟɧɢɹ�ɩɪɟɜɚɥɢɪɨɜɚɥɚ�,,,�ɫɬɟɩɟɧɶ�
±� ��� ��������� ɩɚɰɢɟɧɬɨɜ�� ɉɭɬɟɦ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�
ɢɡɭɱɚɥɢ� ɡɚɜɢɫɢɦɨɫɬɶ� ɫɦɟɳɟɧɢɹ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ� ɤɨɧɰɚ� ɤɥɸɱɢɰɵ�
ɨɬ� ɫɬɟɩɟɧɢ� ɩɨɜɪɟɠɞɟɧɢɹ� ɫɭɦɨɱɧɨ�ɫɜɹɡɨɱɧɨɝɨ� ɚɩɩɚɪɚɬɚ�� ɚ� ɬɚɤɠɟ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɪɚɡɥɢɱɢɹ� ɩɨɪɰɢɣ� ɄɄ� ɫɜɹɡɤɢ� ɜ� ɫɬɚɛɢɥɢɡɚɰɢɢ�
ɤɥɸɱɢɰɵ�� Ⱥɧɚɬɨɦɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɣ� ɷɤɫɩɟɪɢɦɟɧɬ� ɩɪɨɜɨɞɢɥɢ� ɧɚ�
ɞɜɟɧɚɞɰɚɬɢ�ɧɟɮɢɤɫɢɪɨɜɚɧɧɵɯ�ɬɪɭɩɚɯ�ɨɛɟɢɯ�ɩɨɥɨɜ�ɜɡɪɨɫɥɵɯ�ɥɸɞɟɣ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɚɧɚɬɨɦɨ�ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɛɵɥ�ɪɚɡɪɚɛɨɬɚɧ�
ɫɩɨɫɨɛ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɫɭɳɧɨɫɬɶ� ɤɨɬɨɪɨɝɨ� ɫɨɫɬɨɢɬ�
ɜ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɞɨɪɡɚɥɶɧɨɣ� ɱɚɫɬɢ�
ɤɥɸɜɨ�ɚɤɪɨɦɢɚɥɶɧɨɣ� �ɄȺ�� ɫɜɹɡɤɢ�� ɨɬɫɟɱɟɧɧɨɣ� ɨɬ� ɤɥɸɜɨɜɢɞɧɨɝɨ�
ɨɬɪɨɫɬɤɚ� ɜɦɟɫɬɟ� ɫ� ɤɨɪɬɢɤɚɥɶɧɨɣ� ɩɥɚɫɬɢɧɤɨɣ�� ɫɨɯɪɚɧɹɹ� ɩɪɢ� ɷɬɨɦ�
ɦɟɫɬɨ�ɩɪɢɤɪɟɩɥɟɧɢɹ�ɧɚ� ɚɤɪɨɦɢɚɥɶɧɨɦ�ɨɬɪɨɫɬɤɟ��Ɉɬɫɟɱɟɧɧɵɣ�ɤɨɧɟɰ�
ɜɦɟɫɬɟ�ɫ�ɤɨɫɬɧɵɦ�ɮɪɚɝɦɟɧɬɨɦ�ɮɢɤɫɢɪɭɟɬɫɹ�ɜ�ɤɚɧɚɥɟ�ɚɤɪɨɦɢɚɥɶɧɨɝɨ�
ɤɨɧɰɚ�ɤɥɸɱɢɰɵ�ɩɨɫɥɟ�ɜɩɪɚɜɥɟɧɢɹ��Ⱦɥɹ�ɡɚɛɨɪɚ�ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɬɚ�ɛɵɥ�
ɩɪɟɞɥɨɠɟɧ�ɨɪɢɝɢɧɚɥɶɧɵɣ�ɢɧɫɬɪɭɦɟɧɬ�±�ɥɢɝɚɦɟɧɬɨɨɫɬɟɨɬɨɦ��ɤɨɬɨɪɵɣ�
ɦɢɧɢɦɢɡɢɪɭɟɬ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ� ɢ� ɫɨɤɪɚɳɚɟɬ� ɜɪɟɦɹ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ȼɚɠɧɵɦ� ɹɜɥɹɟɬɫɹ� ɜɵɛɨɪ� ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ�
ɮɢɤɫɚɬɨɪɚ�� Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ɩɪɢɦɟɧɟɧɢɹ� ɜɢɧɬɨɜ�� ɫɬɟɪɠɧɟɣ��
ɩɪɨɜɨɥɨɱɧɨɝɨ� ɫɟɪɤɥɹɠɚ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɢɯ� ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ� ɜ� ɜɢɞɟ�
ɜɵɪɚɛɨɬɤɢ�ɚɤɪɨɦɢɚɥɶɧɨɝɨ�ɤɨɧɰɚ�ɤɥɸɱɢɰɵ�ɢ�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɫɭɫɬɚɜɧɨɣ�
ɩɨɜɟɪɯɧɨɫɬɢ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɪɚɡɜɢɬɢɸ� ɬɹɠɟɥɨɝɨ� ɞɟɮɨɪɦɢɪɭɸɳɟɝɨ�
ɚɪɬɪɨɡɚ�ɫɭɫɬɚɜɚ�ɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɛɨɥɟɜɨɝɨ�ɫɢɧɞɪɨɦɚ��ɂɫɩɨɥɶɡɨɜɚɧɢɹ�
ɤɪɸɱɤɨɜɢɞɧɨɣ� ɩɥɚɫɬɢɧɵ� ɞɥɹ� ɥɟɱɟɧɢɹ� ɜɵɜɢɯɨɜ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ�
ɤɨɧɰɚ� ɤɥɸɱɢɰɵ� ɜ� ɨɬɞɟɥɶɧɵɯ� ɫɥɭɱɚɹɯ� ɩɪɢɜɨɞɢɬ� ɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ�
ɬɚɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɤɚɤ� ɨɫɬɟɨɥɢɡɢɫ� ɢ� ɩɟɪɟɥɨɦ� ɚɤɪɨɦɢɚɥɶɧɨɝɨ�
ɤɨɧɰɚ� ɤɥɸɱɢɰɵ�� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɫɭɛɚɤɪɨɦɢɚɥɶɧɨɝɨ� ɤɨɧɮɥɢɤɬɚ��
Ɍɚɤɠɟ� ɩɪɢɦɟɧɟɧɢɟ� KRRN� SODWH� ɧɟ� ɩɪɟɞɨɬɜɪɚɳɚɟɬ� ɫɦɟɳɟɧɢɟ�
ɤɥɸɱɢɰɵ� ɤɩɟɪɟɞɢ�� ɍɱɢɬɵɜɚɹ� ɷɬɢ� ɧɟɞɨɫɬɚɬɤɢ�� ɛɵɥ� ɪɚɡɪɚɛɨɬɚɧ� ɢ�
ɢɫɩɨɥɶɡɭɟɬɫɹ� ɜɧɟɫɭɫɬɚɜɧɨɣ� ɦɟɬɚɥɥɢɱɟɫɤɢɣ� ɮɢɤɫɚɬɨɪ�� ɤɨɬɨɪɵɣ�
ɩɨɡɜɨɥɹɟɬ�ɢɡɛɟɠɚɬɶ�ɜɧɟɲɧɟɣ�ɢɦɦɨɛɢɥɢɡɚɰɢɢ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ�� ɋɭɳɟɫɬɜɟɧɧɨɟ� ɨɬɪɢɰɚɬɟɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɧɚ� ɢɫɯɨɞ� ɥɟɱɟɧɢɹ�
ɨɤɚɡɵɜɚɟɬ�ɨɫɫɢɮɢɤɚɰɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɩɨɜɪɟɠɞɟɧɧɵɯ�ɫɜɹɡɨɤ��ɱɬɨ�ɬɪɟɛɭɟɬ�
ɞɨɫɬɚɬɨɱɧɨɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɪɚɧɵ� ɢ� ɨɬɤɚɡ� ɜ�
ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɨɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɟɩɥɨɜɵɯ�
ɩɪɨɰɟɞɭɪ�� ȼɵɜɨɞɵ�� Ɉɩɬɢɦɚɥɶɧɵɦ� ɫɩɨɫɨɛɨɦ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ�
ɜɵɜɢɯɨɜ� ,,±,,,� ɫɬɟɩɟɧɢ� ɹɜɥɹɟɬɫɹ� ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɫ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ� ȺɄ� ɫɜɹɡɤɢ� ɩɨɪɰɢɟɣ� ɄȺ� ɫɜɹɡɤɢ�� ɫɨɟɞɢɧɟɧɢɟ�
ɫɭɫɬɚɜɧɵɯ� ɤɨɧɰɨɜ� ɜɧɟɫɭɫɬɚɜɧɵɦ�ɮɢɤɫɚɬɨɪɨɦ� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɟ�
ɞɪɟɧɢɪɨɜɚɧɢɟ� ɪɚɧɵ�ɞɥɹ� ɭɞɚɥɟɧɢɹ� ɝɟɦɚɬɨɦɵ��ɉɪɟɞɥɨɠɟɧɧɵɣ� ɫɩɨɫɨɛ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɛɟɡɢɦɦɨɛɢɥɢɡɚɰɢɨɧɧɵɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɦ�ɜɟɞɟɧɢɟɦ�ɛɨɥɶɧɨɝɨ�ɩɨɡɜɨɥɢɥ�ɜ��������ɫɥɭɱɚɟɜ�
ɩɨɥɭɱɢɬɶ� ɯɨɪɨɲɢɟ� ɢ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɫ� ɪɚɧɧɢɦ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�ɛɨɥɶɧɨɝɨ�
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,QWURGXFWLRQ�� $FURPLRFODYLFXODU� MRLQW� GLVORFDWLRQV� DFFRXQW� IURP�
���� WR� ������ RI� DOO� OHVLRQV� DW� RWKHU� VLWHV�� 'LI¿FXOWLHV� LQ� WUHDWPHQW� RI�
DFURPLRFODYLFXODU� MRLQW� GLVORFDWLRQV� DUH� FDXVHG� E\� WKH� DQDWRPLFDO� DQG�
ELRPHFKDQLFDO� FKDUDFWHULVWLFV� RI� WKH� DFURPLRFODYLFXODU� �$&�� MRLQW�� ÀDW�
VKDSH�DQG�VPDOO�VL]H�RI�WKH�DUWLFXODU�HQGV�RI�WKH�FODYLFOH�DQG�WKH�DFURPLRQ�
RI�WKH�VFDSXOD��FRUUHFW�DQDWRPLF�FRUUHODWLRQ�RI�ZKLFK�LV�SURYLGHG�E\�WKH�$&�
DQG�SRUWLRQV�RI�WKH�FRUDFRFODYLFXODU��&&��OLJDPHQW��$SSURSULDWH�WUHDWPHQW�
RI�DFURPLRFODYLFXODU�MRLQW�GLVORFDWLRQ�LV�FRQWURYHUVLDO�GXH�WR�WKH�H[LVWHQFH�
RI�PRUH�WKDQ�����GLIIHUHQW�FRQVHUYDWLYH�DQG�VXUJLFDO�PHWKRGV�RI�WUHDWPHQW��
$LP��7R�LPSURYH�UHVXOWV�RI�WUHDWPHQW�RI�SDWLHQWV�ZLWK�GLVORFDWLRQV�RI�WKH�
DFURPLDO�HQG�RI�WKH�FODYLFOH�E\�VWXG\LQJ�DQG�SXWWLQJ�LQWR�SUDFWLFH�RSWLPDO�
PHWKRGV�RI� WUHDWPHQW�� WDNLQJ� LQWR� DFFRXQW� WKH�GHJUHH�RI�GDPDJH� WR� VRIW�
WLVVXH� VWUXFWXUHV� WKDW� VWUHQJWKHQ� WKH� MRLQW�� 0DWHULDOV� DQG� PHWKRGV�� 7KH�
FOLQLFDO�SDUW�LV�EDVHG�RQ�WKH�VWXG\�DQG�WUHDWPHQW�RI�����SDWLHQWV��ZLWK�PDOH�
SUHGRPLQDQFH� ��������������DJHG� IURP���� WR����\HDUV� ����������0RVW�
RI� WKHP�KDG� W\SH�,,,� OHVLRQ�±����SDWLHQWV� ����������8VLQJ�PDWKHPDWLFDO�
PRGHOLQJ��WKH�GLVSODFHPHQW�RI�WKH�DFURPLDO�HQG�RI�WKH�FODYLFOH�LQ�UHODWLRQ�
WR�WKH�GDPDJH�GHJUHH�WR�VRIW�WLVVXH�VWUXFWXUHV�WKDW�VWUHQJWKHQ�WKH�MRLQW�ZDV�
VWXGLHG��DV�ZHOO�DV�IXQFWLRQDO�GLIIHUHQFHV�EHWZHHQ�SRUWLRQV�RI�&&�OLJDPHQWV�
LQ�VWDELOL]LQJ�WKH�FODYLFOH��$QDWRPLFDO�DQG�ELRPHFKDQLFDO�H[SHULPHQW�ZDV�
SHUIRUPHG�RQ�WZHOYH�FDGDYHUV�RI�ERWK�VH[HV��5HVXOWV��7KH�QHZ�PHWKRG�RI�
RSHUDWLYH�WUHDWPHQW�ZDV�GHYHORSHG��EDVHG�RQ�WKH�UHVXOWV�RI�PDWKHPDWLFDO�
PRGHOLQJ��DQDWRPLFDO�DQG�ELRPHFKDQLFDO�H[SHULPHQW��7KH�GRUVDO�SDUW�RI�
FRUDFRDFURPLDO��&$��OLJDPHQW��FXW�RII�IURP�WKH�FRUDFRLG�SURFHVV�ZLWK�WKH�
FRUWLFDO�SODWH�ZDV�XVHG�DV�D�JUDIW�IRU�UHFRQVWUXFWLRQ�RI�$&�OLJDPHQW��7KH�
RULJLQDO� WRRO�±� OLJDPHQWRRVWHRWRP�±�ZDV�GHYHORSHG�WR�KDUYHVW�DXWRJUDIW��
ZKLFK� PLQLPL]HG� LQYDVLYHQHVV� DQG� UHGXFHG� WKH� WLPH� RI� VXUJHU\�� 7KH�
FKRLFH�RI�WKH�PHWDO�KROGHU�LV�LPSRUWDQW�LQ�WUHDWPHQW�RI�DFURPLRFODYLFXODU�
MRLQW� GLVORFDWLRQV�� 5HWURVSHFWLYH� DQDO\VLV� RI� WKH� XVH� RI� VFUHZV�� URGV��
ZLUH� FHUFODJH� LQGLFDWHV� LQFDSDFLW\� RI� WKH� DUWLFXODU� HQGV�� UHVXOWLQJ� LQ� WKH�
GHYHORSPHQW� RI� DUWKURVLV� GHIRUPDQV� DQG� UHVSHFWLYHO\� VHYHUH� MRLQW� SDLQ��
8VLQJ�RI�KRRN�SODWH�IRU�WUHDWPHQW�RI�GLVORFDWLRQV�RI�WKH�DFURPLDO�HQG�RI�
WKH�FODYLFOH� LQ�VRPH�FDVHV� OHDGV�WR�VXFK�FRPSOLFDWLRQV�DV�RVWHRO\VLV�DQG�
IUDFWXUH�RI�WKH�DFURPLDO�HQG�RI�WKH�FODYLFOH��RU�VXEDFURPLDO�FRQÀLFW��$OVR��
LQ�VRPH�FDVHV�LW�GRHV�QRW�SUHYHQW�WKH�DQWHULRU�GLVORFDWLRQ�RI�FODYLFOH��*LYHQ�
WKHVH� VKRUWFRPLQJV�� H[WUD�DUWLFXODU� PHWDO� ¿[DWRU� ZDV� GHYHORSHG�� ZKLFK�
DYRLGV� H[WHUQDO� LPPRELOL]DWLRQ� LQ� WKH� SRVWRSHUDWLYH� SHULRG�� 6LJQL¿FDQW�
QHJDWLYH� WUHDWPHQW� RXWFRPH� ZDV� RVVL¿FDWLRQ� RI� WKH� OLJDPHQWV�� ZKLFK�
UHTXLUH� DGHTXDWH� SRVWRSHUDWLYH� ZRXQG� GUDLQDJH� DQG� UHMHFWLRQ� RI� XVLQJ�
WKH�KHDW�WUHDWPHQW�LQ�WKH�HDUO\�SRVWRSHUDWLYH�SHULRG��&RQFOXVLRQ��2SWLPDO�
PHWKRG� RI� VXUJLFDO� WUHDWPHQW� RI� DFURPLRFODYLFXODU� MRLQW� GLVORFDWLRQV� RI�
,,±,,,� GHJUHH� LV� VXUJHU\�ZLWK� UHVWRUDWLRQ� RI� DFURPLRFODYLFXODU� OLJDPHQW��
XVLQJ�FRUDFRDFURPLDO�OLJDPHQW�FRPELQHG�ZLWK�H[WUD�DUWLFXODU�PHWDO�¿[DWRU�
DQG�DGHTXDWH�SRVWRSHUDWLYH�ZRXQG�GUDLQDJH�WR�UHPRYH�WKH�KHPDWRPD��7KH�
SURSRVHG�PHWKRG�RI�VXUJLFDO�WUHDWPHQW�DOORZHG�LQ��������RI�FDVHV�WR�JHW�
JRRG�DQG�VDWLVIDFWRU\�UHVXOWV�ZLWK�HDUO\�UHKDELOLWDWLRQ�RI�WKH�SDWLHQW�
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ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɝɪɭɩɩɚ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɚɹ�
ɝɨɧɚɪɬɪɨɡɨɦ��ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ�ɜɨɡɪɚɫɬɨɦ��ɨɞɧɚɤɨ�ɨɬɦɟɱɚɟɬɫɹ�ɬɟɧɞɟɧɰɢɹ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɭ� ɦɨɥɨɞɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɋɪɟɞɢ�
ɛɨɥɶɧɵɯ�ɝɨɧɚɪɬɪɨɡɨɦ�ɜ�ɦɨɥɨɞɨɦ�ɜɨɡɪɚɫɬɟ�ɩɪɟɨɛɥɚɞɚɸɬ�ɦɭɠɱɢɧɵ��ɚ�
ɜ�ɩɨɠɢɥɨɦ�ɜɨɡɪɚɫɬɟ�±�ɠɟɧɳɢɧɵ��ɑɢɫɥɨ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ�
ɩɨɥɨɜɢɧɵ�ɨɛɳɟɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɛɨɥɶɧɵɯ�ɨɫɬɟɨɚɪɬɪɨɡɨɦ��Ƚɨɧɚɪɬɪɨɡ�ɜ�����
ɫɥɭɱɚɟɜ�ɩɨɪɚɠɚɟɬ�ɥɸɞɟɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ�ɜɨɡɪɚɫɬɚ�����ɢɡ�ɤɨɬɨɪɵɯ�
ɩɨɥɭɱɚɸɬ�ɢɧɜɚɥɢɞɧɨɫɬɶ��ȼɵɫɨɤɚɹ�ɨɫɬɟɨɬɨɦɢɹ�ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ�ɤɨɫɬɢ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɢɡ� &D3�32���� ɢ� ɨɫɬɟɨɫɢɧɬɟɡɨɦ�
ɩɥɚɫɬɢɧɨɣ� ɫ� ɭɝɥɨɜɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɶɸ� ɩɪɢɦɟɧɹɥɚɫɶ� ɭ� ɦɨɥɨɞɵɯ��
ɦɟɧɟɟ����ɥɟɬ��ɢ�ɚɤɬɢɜɧɵɯ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɦɟɞɢɚɥɶɧɨɣ�ɢɥɢ�ɥɚɬɟɪɚɥɶɧɨɣ�
ɮɨɪɦɨɣ� ɝɨɧɚɪɬɪɨɡɚ�� ɤɨɝɞɚ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢ� ɨɬɦɟɱɚɟɬɫɹ� ɪɟɡɤɨɟ�
ɫɭɠɟɧɢɟ�ɫɭɫɬɚɜɧɨɣ�ɳɟɥɢ�ɢ�ɨɬɤɥɨɧɟɧɢɟ�ɝɨɥɟɧɢ��ȼ�ɧɨɪɦɟ�ɜɚɥɶɝɭɫɧɨɟ�
ɨɬɤɥɨɧɟɧɢɟ�ɝɨɥɟɧɢ�ɭ�ɠɟɧɳɢɧ�ɤɨɥɟɛɥɟɬɫɹ�ɨɬ����ɞɨ����� ɚ�ɭ�ɦɭɠɱɢɧ�±�
ɨɬ����ɞɨ�����Ⱦɚɧɧɵɣ�ɜɢɞ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ�ɩɨɡɜɨɥɢɥ�ɨɬɫɪɨɱɢɬɶ�
ɜɨɡɦɨɠɧɨɟ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɤɨɥɟɧɧɨɝɨ� ɫɭɫɬɚɜɚ�� ɫɨɯɪɚɧɢɬɶ�
ɞɜɢɝɚɬɟɥɶɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɥɭɱɲɢɬɶ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ�
ɩɚɰɢɟɧɬɚ�� Ɍɪɭɞɧɨɫɬɶ� ɞɚɧɧɨɣ� ɨɩɟɪɚɰɢɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɬɨɱɧɨɫɬɢ�
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ɤɨɫɬɢ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɩɪɟɞɟɥɢɬɶ� ɩɨɤɚɡɚɧɢɹ� ɤ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ�
ɜɵɫɨɤɨɣ� ɨɫɬɟɨɬɨɦɢɢ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɚ�ɢɡ�&D3�32����ɢ�ɨɫɬɟɨɫɢɧɬɟɡɨɦ�ɩɥɚɫɬɢɧɨɣ�ɫ�ɭɝɥɨɜɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɶɸ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɦɟɞɢɚɥɶɧɨɣ�ɢɥɢ�ɥɚɬɟɪɚɥɶɧɨɣ�ɮɨɪɦɨɣ�
ɝɨɧɚɪɬɪɨɡɚ�ɢ�ɨɰɟɧɢɬɶ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ȼ�ɧɚɲɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜ�ȽɄȻ�ʋ����ɝ��Ɇɨɫɤɜɵ�ɧɚ�ɛɚɡɟ�ɤɚɮɟɞɪɵ�
ɬɪɚɜɦɚɬɨɥɨɝɢɢ� ɢ� ɨɪɬɨɩɟɞɢɢ� ɊɍȾɇ� ɭɱɚɫɬɜɨɜɚɥɢ� ��� ɩɚɰɢɟɧɬɨɜ�� ��
ɦɭɠɱɢɧɵ�ɢ����ɠɟɧɳɢɧ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��Ⱦɥɹ�ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɜɵɩɨɥɧɹɥɢ� ɤɨɦɩɶɸɬɟɪɧɭɸ�
ɬɨɦɨɝɪɚɦɦɭ�ɤɨɫɬɟɣ�ɧɢɠɧɟɣ�ɤɨɧɟɱɧɨɫɬɢ�ɫ�ɪɚɫɱɟɬɨɦ�ɭɝɥɚ�ɨɬɤɥɨɧɟɧɢɹ�
ɝɨɥɟɧɢ��ȼ�ɯɨɞɟ�ɫɬɚɰɢɨɧɚɪɧɨɝɨ�ɥɟɱɟɧɢɹ�ɜɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�
ɜɵɫɨɤɚɹ� ɨɫɬɟɨɬɨɦɢɹ� ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɚ�ɢɡ�&D3�32����ɢ�ɨɫɬɟɨɫɢɧɬɟɡɨɦ�ɩɥɚɫɬɢɧɨɣ�ɫ�ɭɝɥɨɜɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɶɸ�� ɂɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɧɚɜɢɝɚɰɢɨɧɧɨɣ�
ɫɢɫɬɟɦɵ� ɢ� ɤɨɧɬɪɨɥɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɷɥɟɤɬɪɨɧɧɨ�ɨɩɬɢɱɟɫɤɨɝɨ�
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ�ɩɨɡɜɨɥɢɥɢ�ɫ�ɦɚɤɫɢɦɚɥɶɧɨɣ�ɬɨɱɧɨɫɬɶɸ�ɜɨɫɫɬɚɧɨɜɢɬɶ�
ɚɧɚɬɨɦɢɱɟɫɤɭɸ� ɨɫɶ� ɤɨɧɟɱɧɨɫɬɢ� ɢ� ɜɵɛɪɚɬɶ� ɧɟɨɛɯɨɞɢɦɵɟ� ɩɚɪɚɦɟɬɪɵ�
ɦɟɬɚɥɥɨɮɢɤɫɚɬɨɪɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɜɵɫɨɤɨɣ� ɨɫɬɟɨɬɨɦɢɢ�
ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɢɡ�
&D3�32���� ɢ� ɨɫɬɟɨɫɢɧɬɟɡɨɦ� ɩɥɚɫɬɢɧɨɣ� ɫ� ɭɝɥɨɜɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɶɸ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɦɟɞɢɚɥɶɧɨɣ� ɢɥɢ� ɥɚɬɟɪɚɥɶɧɨɣ� ɮɨɪɦɨɣ� ɝɨɧɚɪɬɪɨɡɚ��
ɩɨɤɚɡɚɥɨ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��ɫɨɯɪɚɧɢɥɨ�
ɞɜɢɝɚɬɟɥɶɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ�� ɭɦɟɧɶɲɢɥɨ� ɫɪɨɤɢ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɢ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɭɥɭɱɲɢɥɨ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɚ�� Ɉɫɥɨɠɧɟɧɢɣ�
ɜɵɹɜɥɟɧɨ� ɧɟ� ɛɵɥɨ�� ȼɵɜɨɞɵ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɵɫɨɤɨɣ� ɨɫɬɟɨɬɨɦɢɢ�
ɛɨɥɶɲɟɛɟɪɰɨɜɨɣ� ɤɨɫɬɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɢɡ�
&D3�32���� ɢ� ɨɫɬɟɨɫɢɧɬɟɡɨɦ� ɩɥɚɫɬɢɧɨɣ� ɫ� ɭɝɥɨɜɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɶɸ�
ɹɜɥɹɟɬɫɹ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ�ɬɨɬɚɥɶɧɨɦɭ�ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɸ�ɦɟɬɨɞɨɦ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɫ� ɞɨɤɚɡɚɧɧɵɦ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɷɮɮɟɤɬɨɦ� ɭ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɦɟɞɢɚɥɶɧɨɣ�ɢɥɢ�ɥɚɬɟɪɚɥɶɧɨɣ�ɮɨɪɦɨɣ�ɝɨɧɚɪɬɪɨɡɚ�ɢ�ɦɨɠɟɬ�
ɛɵɬɶ� ɩɪɢɦɟɧɟɧɨ� ɜ� ɩɪɚɤɬɢɤɟ� ɜɪɚɱɟɣ� ɬɪɚɜɦɚɬɨɥɨɝɨ�ɨɪɬɨɩɟɞɢɱɟɫɤɨɝɨ�
ɩɪɨɮɢɥɹ�

(;3(5,(1&(�,1�7+(�$33/,&$7,21�2)�+,*+�7,%,$/�
267(2720<�86,1*�$//2*5$)7�2)�&D�(PO����$1'�3/$7(�
267(26<17+(6,6�:,7+�$1*8/$5�67$%,/,7<�,1�3$7,(176�
:,7+�0(',$/�25�/$7(5$/�*21$57+526,6�)250
$�$��*DSRVKNLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI�)�/��/D]NR
3HRSOHV¶�)ULHQGVKLS�8QLYHUVLW\�RI�5XVVLD��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &XUUHQWO\� D� JURXS� RI� SDWLHQWV� VXIIHULQJ� IURP� NQHH� 2$�
LQFUHDVHV�ZLWK� DJH�� EXW� WKHUH� LV� D� WUHQG� RI� SUHYDOHQFH� RI� WKH� GLVHDVH� LQ�
\RXQJ�SHRSOH��$PRQJ�SDWLHQWV�ZLWK�NQHH�2$�DW�D�\RXQJ�DJH�LV�GRPLQDWHG�
E\�PHQ�� DQG� LQ� ROG� DJH�±� IHPDOH��7KH�QXPEHU� RI� SDWLHQWV� LV� DERXW� KDOI�
RI� WKH� WRWDO� QXPEHU�RI� SDWLHQWV�ZLWK�RVWHRDUWKULWLV��*RQDUWKURVLV� LQ�����
RI� FDVHV� DIIHFWV�SHRSOH�RI�ZRUNLQJ�DJH�� ���RI�ZKRP� UHFHLYH�GLVDELOLW\��
+LJK�WLELDO�RVWHRWRP\�XVLQJ�DOORJUDIW�RI�&D3�32����DQG�SODWH�RVWHRV\QWKHVLV�
ZLWK�DQJXODU�VWDELOLW\�XVHG�LQ�\RXQJ��OHVV�WKDQ����\HDUV��DQG�DFWLYH�SDWLHQWV�
ZLWK�PHGLDO�RU�ODWHUDO�JRQDUWKURVLV�IRUP�ZKHQ�UDGLRJUDSKLFDOO\�KDV�EHHQ�
D� VKDUS� QDUURZLQJ� RI� MRLQW� VSDFH� DQG� GHYLDWLRQ� VKLQ�� 1RUPDOO\� YDOJXV�
GHYLDWLRQ�RI�WKH�WLELD�LQ�ZRPHQ�UDQJHV�IURP���WR���GHJUHHV��DQG�PHQ�IURP�
��WR���GHJUHHV��7KLV�W\SH�RI�VXUJLFDO�WUHDWPHQW�FRXOG�GHOD\�SRVVLEOH�NQHH�
UHSODFHPHQW��NHHS�WKH�PRWRU�DFWLYLW\�DQG�VLJQL¿FDQWO\�LPSURYH�WKH�TXDOLW\�
RI� OLIH� RI� WKH� SDWLHQW��7KH�GLI¿FXOW\� RI� WKLV� RSHUDWLRQ� LV� WR� FDOFXODWH� WKH�
DFFXUDF\�RI�WKH�GHÀHFWLRQ�DQJOH�RI�WKH�WLELD��VHOHFW�WKH�VL]H�DQG�GLUHFWLRQ�
RI�WKH�DOORJUDIW�WLELDO�RVWHRWRP\��$LP��'HWHUPLQH�WKH�LQGLFDWLRQV�IRU�KLJK�
WLELDO�RVWHRWRP\�XVLQJ�DOORJUDIW�RI�&D3�32����DQG�SODWH�RVWHRV\QWKHVLV�ZLWK�
DQJXODU�VWDELOLW\�LQ�SDWLHQWV�ZLWK�PHGLDO�RU�ODWHUDO�JRQDUWKURVLV�IRUP�DQG�
HYDOXDWH� SRVWRSHUDWLYH� RXWFRPHV�� 0DWHULDOV� DQG� PHWKRGV�� ,Q� RXU� VWXG\�
*%8=�*.%�QXPEHU� ���'0'�DW� WKH�'HSDUWPHQW� RI�7UDXPDWRORJ\� DQG�
2UWKRSHGLFV� 3)85� LQYROYHG� ��� SDWLHQWV�� RI� ZKRP� WKHUH� ZHUH� �� PHQ�
DQG� ���ZRPHQ� DJHG� ��� WR� ��� \HDUV�� )RU� RSWLPDO� SUHRSHUDWLYH� SODQQLQJ�
ZDV� SHUIRUPHG� FRPSXWHU� WRSRJUDP� ERQHV� RI� WKH� ORZHU� H[WUHPLW\� ZLWK�
WKH� FDOFXODWLRQ� RI� WKH� GHÀHFWLRQ� DQJOH� RI� WKH� WLELD�� 'XULQJ� LQSDWLHQW�
WUHDWPHQW�DOO�SDWLHQWV�XQGHUZHQW�KLJK�WLELDO�RVWHRWRP\�XVLQJ�DOORJUDIW�RI�
&D3�32���� DQG� SODWH� RVWHRV\QWKHVLV�ZLWK� DQJXODU� VWDELOLW\�� ,QWUDRSHUDWLYH�
XVH�RI� WKH�QDYLJDWLRQ�V\VWHP�DQG�FRQWURO�XVLQJ�HOHFWUR�RSWLFDO�FRQYHUWHU�
ZLWK�PD[LPXP�SUHFLVLRQ�DOORZHG�UHVWRUH�DQDWRPLFDO�D[LV�RI�WKH�OLPE�DQG�
FKRRVH�WKH�RSWLRQV�RI�PHWDO�FODPS�\RX�ZDQW��5HVXOWV��$SSOLFDWLRQ�RI�KLJK�
WLELDO� RVWHRWRP\� XVLQJ� DOORJUDIW� RI� &D3�32���� DQG� SODWH� RVWHRV\QWKHVLV�
ZLWK� DQJXODU� VWDELOLW\� LQ� SDWLHQWV� ZLWK� PHGLDO� RU� ODWHUDO� JRQDUWKURVLV�
IRUP�VKRZHG�SRVLWLYH�SRVWRSHUDWLYH�RXWFRPHV��SUHVHUYHG�PRWRU�DFWLYLW\��
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UHGXFHG�WKH�UHKDELOLWDWLRQ�SHULRG�DQG�VLJQL¿FDQWO\�LPSURYHG�TXDOLW\�RI�OLIH��
7KHUH�ZHUH� QR� FRPSOLFDWLRQV�� &RQFOXVLRQ�� 8VLQJ� KLJK� WLELDO� RVWHRWRP\�
XVLQJ�DOORJUDIW�RI�&D3�32����DQG�SODWH�RVWHRV\QWKHVLV�ZLWK�DQJXODU�VWDELOLW\�
LV� DQ�DOWHUQDWLYH�PHWKRG�RI� WRWDO�KLS� UHSODFHPHQW� VXUJHU\�ZLWK�D�SURYHQ�
SRVLWLYH�HIIHFW�LQ�SDWLHQWV�ZLWK�PHGLDO�RU�ODWHUDO�JRQDUWKURVLV�IRUP�DQG�FDQ�
EH�XVHG�LQ�WKH�SUDFWLFH�RI�GRFWRUV�DQG�RUWKRSHGLF�WUDXPD�SUR¿OH�

ȼɕəȼɅȿɇɂȿ�ȼɅɂəɇɂə�ȼɇȿɒɇɂɏ�ɎȺɄɌɈɊɈȼ�ɇȺ�
ɊȺɁȼɂɌɂȿ�ɆɂɇȿɊȺɅɖɇɈɃ�ɉɅɈɌɇɈɋɌɂ�ɄɈɋɌɇɈɃ�
ɌɄȺɇɂ�ȼ�ɉȿɊɂɈȾ�ɆȺɄɋɂɆȺɅɖɇɈȽɈ�ȿȿ�ɊȺɁȼɂɌɂə
ɂ�ɂ��Ɇɭɪɚɬɨɜ��Ʉ�Ɋ��ɋɚɣɮɭɬɞɢɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ȼ��ɋɨɤɨɥɨɜɚ
Ȼɚɲɤɢɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɍɮɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɬɟɨɩɨɪɨɡ� �Ɉɉ�� ±� ɫɢɫɬɟɦɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɫɤɟɥɟɬɚ��
ɨɫɧɨɜɧɵɦ� ɩɪɨɹɜɥɟɧɢɟɦ� ɤɨɬɨɪɨɝɨ� ɹɜɥɹɸɬɫɹ� ɫɧɢɠɟɧɢɟ� ɤɨɫɬɧɨɣ�
ɦɚɫɫɵ� ɢ� ɧɚɪɭɲɟɧɢɟ� ɦɢɤɪɨɚɪɯɢɬɟɤɬɨɧɢɤɢ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ɜɟɞɭɳɢɟ�
ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɪɢɫɤɚ� ɩɟɪɟɥɨɦɨɜ�� Ɍɪɚɞɢɰɢɨɧɧɨ� ɨɫɬɟɨɩɨɪɨɡ�
ɚɫɫɨɰɢɢɪɭɟɬɫɹ� ɫ� ɡɚɛɨɥɟɜɚɧɢɟɦ� ɥɸɞɟɣ� ɩɨɠɢɥɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɨɞɧɚɤɨ�� ɜ�
ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɩɨɹɜɥɹɟɬɫɹ�ɜɫɟ�ɛɨɥɶɲɟ�ɞɚɧɧɵɯ�ɨ�ɩɨɹɜɥɟɧɢɢ�ɞɚɧɧɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɬɚɤ� ɤɚɤ� ɢɦɟɧɧɨ� ɜ� ��±��� ɥɟɬ�
ɩɪɨɢɫɯɨɞɢɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɢ� ɦɢɧɟɪɚɥɢɡɚɰɢɹ� ɤɨɫɬɧɨɝɨ� ɦɚɬɪɢɤɫɚ��
Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɩɨɥɧɨɰɟɧɧɨɝɨ� ɫɤɟɥɟɬɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɝɟɧɟɬɢɱɟɫɤɢɦɢ�
ɢ� ɫɨɰɢɚɥɶɧɵɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ� ɪɨɥɶ�
ɢɝɪɚɸɬ�ɤɚɱɟɫɬɜɨ�ɩɢɬɚɧɢɹ��ɨɛɪɚɡ�ɠɢɡɧɢ�ɢ�ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɨɛɫɬɚɧɨɜɤɚ��
ɉɪɨɮɢɥɚɤɬɢɤɚ� Ɉɉ� ɜ� ɦɨɥɨɞɨɦ� ɜɨɡɪɚɫɬɟ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�
ɩɪɨɛɥɟɦɨɣ�� ɨɬ� ɪɟɲɟɧɢɹ� ɤɨɬɨɪɨɣ� ɡɚɜɢɫɢɬ� ɡɞɨɪɨɜɶɟ� ɧɚɫɟɥɟɧɢɹ�
ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɵɹɜɢɬɶ�ɜɥɢɹɧɢɟ�ɧɚ�
ɪɚɡɜɢɬɢɟ�ɦɢɧɟɪɚɥɶɧɨɣ�ɩɥɨɬɧɨɫɬɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɬɚɤɢɯ�ɮɚɤɬɨɪɨɜ��ɤɚɤ�
ɭɪɨɜɟɧɶ� ɩɨɬɪɟɛɥɟɧɢɹ� ɚɥɢɦɟɧɬɚɪɧɨɝɨ� ɤɚɥɶɰɢɹ�� ɢɧɞɟɤɫ� ɦɚɫɫɵ� ɬɟɥɚ��
ɭɪɨɜɟɧɶ�ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɭ�ɥɢɰ�ɦɨɥɨɞɨɝɨ�ɜɨɡɪɚɫɬɚ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ�
ɢ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɫɬɭɞɟɧɬɨɜ� ȻȽɆɍ� ɩɨ� ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ�
ɩɚɫɩɨɪɬɭ�ɡɞɨɪɨɜɶɹ�ɧɚ�ɤɚɮɟɞɪɟ�ɬɪɚɜɦɚɬɨɥɨɝɢɢ�ɢ�ɨɪɬɨɩɟɞɢɢ�ɫ�ɤɭɪɫɨɦ�
ɂɉɈ� ȻȽɆɍ�� ɱɬɨ� ɩɨɡɜɨɥɢɥɨ� ɢɡɭɱɢɬɶ� ɤɪɚɬɤɭɸ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɭɸ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɫɬɭɞɟɧɬɨɜ�� ɭɪɨɜɟɧɶ� ɢɯ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�
ɢ� ɭɪɨɜɟɧɶ� ɩɨɬɪɟɛɥɹɟɦɨɝɨ� ɚɥɢɦɟɧɬɚɪɧɨɝɨ� ɤɚɥɶɰɢɹ�� ɜɵɹɜɢɬɶ� ɢɯ�
ɜɥɢɹɧɢɟ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɤɨɫɬɧɨɣ�ɦɚɫɫɵ�ɬɟɥɚ��ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�
ɨɛɪɚɛɚɬɵɜɚɥɢ� ɜ� ɩɪɨɝɪɚɦɦɚɯ� 0LFURVRIW� ([FHO� ɢ� 6WDWLVWLFD�� Ⱥɧɚɥɢɡ�
ɫɪɟɞɧɟɫɭɬɨɱɧɨɝɨ� ɩɨɬɪɟɛɥɟɧɢɹ� ɚɥɢɦɟɧɬɚɪɧɨɝɨ� ɤɚɥɶɰɢɹ� ɩɪɨɜɨɞɢɥɫɹ�
ɫ�ɩɨɦɨɳɶɸ�RQ�OLQH�ɤɚɥɶɤɭɥɹɬɨɪɚ�ɤɚɥɶɰɢɹ�ɤɨɦɩɚɧɢɢ�1\FRPHG��KWWS���
ZZZ�FDOFLXPG��UX��� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɨɧɢɦɧɵɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɟɦ� ɛɵɥɢ�
ɨɯɜɚɱɟɧɵ����ɫɬɭɞɟɧɬɨɜ�Ȼɚɲɤɢɪɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ�
����������ɝɨɞ��ɂɡ�ɧɢɯ�ɨɞɧɭ�ɬɪɟɬɶ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɫɨɫɬɚɜɢɥɢ�ɦɭɠɱɢɧɵ�
���������ɫɪɟɞɧɹɹ�ɦɚɫɫɚ�ɬɟɥɚ�ɢ�ɪɨɫɬ�ɤɨɬɨɪɵɯ�ɛɵɥɢ���±���ɤɝ�ɢ�����ɫɦ��
ɢ�ɞɜɟ�ɬɪɟɬɢ�±�ɠɟɧɳɢɧɵ���������ɫɨ�ɫɪɟɞɧɟɣ�ɦɚɫɫɨɣ�ɬɟɥɚ���±���ɤɝ�ɢ�
ɪɨɫɬɨɦ�����ɫɦ��Ɍɚɤɠɟ�ɛɵɥ�ɜɵɱɢɫɥɟɧ�ɢɧɞɟɤɫ�ɦɚɫɫɵ�ɬɟɥɚ�ɨɩɪɨɲɟɧɧɵɯ�
�ɂɆɌ ɦɚɫɫɚ� ɬɟɥɚ� �ɤɝ��ɪɨɫɬ� �ɦ���� ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ�ɂɆɌ� ɫɨɫɬɚɜɢɥɨ�
������ɤɝ�ɦ���ɦɢɧɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɂɆɌ ������ɤɝ�ɦ���ɦɚɤɫɢɦɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�ɂɆɌ ������ɤɝ�ɦ���ɩɨ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ�ȼɈɁ�ɂɆɌ�ɪɚɜɧɵɣ�����±
���±�ɧɨɪɦɚ��������±�ɞɟɮɢɰɢɬ�ɦɚɫɫɵ�ɬɟɥɚ����±���±�ɢɡɛɵɬɨɱɧɚɹ�ɦɚɫɫɚ�
ɬɟɥɚ����±���ɨɠɢɪɟɧɢɟ�,�ɫɬɟɩɟɧɢ���ɉɪɢ�ɪɚɫɱɟɬɟ�ɭɪɨɜɧɹ�ɚɥɢɦɟɧɬɚɪɧɨɝɨ�
ɤɚɥɶɰɢɹ� ɦɵ� ɜɵɹɜɢɥɢ� ɫɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ�� ɭ� ɠɟɧɳɢɧ� ��������������
ɦɝ� �6'��� ɦɢɧɢɦɚɥɶɧɨɟ� ɩɨɬɪɟɛɥɟɧɢɟ� ±������ ɦɝ�� ɦɚɤɫɢɦɚɥɶɧɨɟ� ±�
������� ɦɝ�� ɋɪɟɞɢ� ɦɭɠɱɢɧ� ɫɪɟɞɧɟɫɭɬɨɱɧɨɟ� ɩɨɬɪɟɛɥɟɧɢɟ� ɤɚɥɶɰɢɹ�
ɫɨɫɬɚɜɢɥɨ���������������ɦɝ��6'���ɦɢɧɢɦɚɥɶɧɨɟ�ɩɨɬɪɟɛɥɟɧɢɟ�±��������
ɦɚɤɫɢɦɚɥɶɧɨɟ�±��������ɦɝ��ɱɬɨ�ɛɵɥɨ�ɜɵɲɟ��ɱɟɦ�ɚɧɚɥɨɝɢɱɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɭ�ɠɟɧɳɢɧ��ɪ��������ɉɨɬɪɟɛɥɟɧɢɟ�ɤɚɥɶɰɢɹ�ɭ�ɨɛɫɥɟɞɭɟɦɵɯ�ɡɧɚɱɢɬɟɥɶɧɨ�
ɧɢɠɟ� ɭɫɬɚɧɨɜɥɟɧɧɨɣ� ȼɈɁ� ɧɨɪɦɵ� ɜ� ���±����� ɦɝ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ�
ɪɟɠɢɦɚ�ɬɪɭɞɚ�ɢ�ɨɬɞɵɯɚ�ɫɬɭɞɟɧɬɨɜ�ȻȽɆɍ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɫɥɟɞɭɸɳɟɟ��
���� ɨɩɪɨɲɟɧɧɵɯ� ɧɟ� ɭɞɟɥɹɸɬ� ɞɨɥɠɧɨɝɨ� ɜɧɢɦɚɧɢɹ� ɮɢɡɢɱɟɫɤɨɦɭ�
ɪɚɡɜɢɬɢɸ��ɨɬɜɨɞɹ�ɚɤɬɢɜɧɨɦɭ�ɫɩɨɪɬɭ�ɜ�ɫɪɟɞɧɟɦ���ɱ�ɜ�ɧɟɞɟɥɸ��ɩɪɢ�ɷɬɨɦ�
ɛɨɥɟɟ���ɱ�ɨɬɜɨɞɹɬ�ɩɚɫɫɢɜɧɨɦɭ�ɪɨɞɭ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɥɟɤɰɢɢ��ɩɪɨɫɦɨɬɪ�
Ɍȼ��ɪɚɛɨɬɚ�ɡɚ�ɉɄ�ɢ�ɞɪ����ɉɨ�ɦɧɟɧɢɸ�ɪɚɡɥɢɱɧɵɯ�ɚɜɬɨɪɨɜ��ɟɫɬɟɫɬɜɟɧɧɚɹ�
ɩɨɬɪɟɛɧɨɫɬɶ� ɜ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� ��±��� ɱ�ɧɟɞ� ɢɥɢ�
��±��� ɬɵɫ�� ɲɚɝɨɜ� ɜ� ɫɭɬɤɢ�� ȼɵɜɨɞɵ�� Ʉ� ��� ɝɨɞɚɦ� ɩɪɢ� ɞɨɫɬɚɬɨɱɧɨɦ�
ɩɨɫɬɭɩɥɟɧɢɢ�&D� ɫ� ɩɢɳɟɣ�ɢ� ɚɤɬɢɜɧɨɣ�ɮɢɡɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɟ� ɫɪɟɞɧɢɣ�
ɩɨɤɚɡɚɬɟɥɶ� ɤɨɫɬɧɨɣ� ɦɚɫɫɵ� ɬɟɥɚ� ɞɥɹ� ɠɟɧɳɢɧ� ɫ� ɜɟɫɨɦ� ɬɟɥɚ� ��±���
ɤɝ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɪɚɜɟɧ������ɤɝ��ɞɥɹ�ɦɭɠɱɢɧ�ɫ�ɜɟɫɨɦ�ɬɟɥɚ���±���ɤɝ�±�
�����ɤɝ��Ɉɞɧɚɤɨ��ɩɨ�ɞɚɧɧɵɦ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɢ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ɭɪɨɜɟɧɶ�
ɩɨɬɪɟɛɥɹɟɦɨɝɨ�ɤɚɥɶɰɢɹ�ɭ�ɩɨɞɚɜɥɹɸɳɟɝɨ�ɛɨɥɶɲɢɧɫɬɜɚ�ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɛɵɥ�ɧɢɠɟ�ɫɭɬɨɱɧɨɣ�ɩɨɬɪɟɛɧɨɫɬɢ��ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ�ȼɈɁ�ɞɥɹ�ɞɚɧɧɨɝɨ�
ɜɨɡɪɚɫɬɚ��ɋɬɭɞɟɧɬɵ�ɛɨɥɶɲɭɸ�ɱɚɫɬɶ�ɜɪɟɦɟɧɢ�ɜɟɞɭɬ�©ɫɢɞɹɱɢɣª�ɨɛɪɚɡ�
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ɪɢɫɤɚ� ɨɫɬɟɨɩɟɧɢɱɟɫɤɨɝɨ� ɫɢɧɞɪɨɦɚ�� ɱɬɨ� ɦɨɠɟɬ� ɢɦɟɬɶ� ɧɟɝɚɬɢɜɧɵɟ�
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,QWURGXFWLRQ��2VWHRSRURVLV� �23��±� D� V\VWHPLF� VNHOHWDO� GLVHDVH�� WKH�PDLQ�
PDQLIHVWDWLRQ�RI�ZKLFK�LV�D�GHFUHDVH�LQ�ERQH�PDVV�DQG�PLFURDUFKLWHFWXUDO�
ERQH�WLVVXH��OHDGLQJ�WR�LQFUHDVHG�ULVN�RI�IUDFWXUH��7UDGLWLRQDOO\�DVVRFLDWHG�
ZLWK�WKH�GLVHDVH�RVWHRSRURVLV�HOGHUO\��EXW�ODWHO\�WKHUH�DUH�PRUH�GDWD�RQ�WKH�
RFFXUUHQFH�RI�WKLV�GLVHDVH�LQ�\RXQJ�SDWLHQWV��EHFDXVH�LQ���±���\HDUV�LV�WKH�
IRUPDWLRQ�DQG�PLQHUDOL]DWLRQ�RI�ERQH�PDWUL[��)RUPDWLRQ�RI�D�IXOO�VNHOHWRQ�
LV�GHWHUPLQHG�E\�JHQHWLF�DQG�VRFLDO�IDFWRUV��DPRQJ�ZKLFK�WKH�IXQGDPHQWDO�
UROH� SOD\HG� E\� WKH� TXDOLW\� RI� IRRG�� OLIH� DQG� HQYLURQPHQWDO� FRQGLWLRQV��
3UHYHQWLRQ�RI�23�DW�D�\RXQJ�DJH�LV�DQ�DFWXDO�SUREOHP��WKH�VROXWLRQ�RI�ZKLFK�
GHSHQGV�RQ�WKH�KHDOWK�RI�WKH�SRSXODWLRQ�RI�ZRUNLQJ�DJH��$LP��7R�GHWHUPLQH�
WKH� LPSDFW� RQ� WKH� GHYHORSPHQW� RI� ERQH�PLQHUDO� GHQVLW\� RI� VXFK� IDFWRUV�
DV� WKH� OHYHO� RI� QXWULWLRQDO� LQWDNH� RI� FDOFLXP�� ERG\�PDVV� LQGH[�� OHYHO� RI�
SK\VLFDO�DFWLYLW\�LQ�\RXQJ�SHRSOH��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�
FRQGXFWHG�TXHVWLRQQDLUH�DQG�VXUYH\�VWXGHQWV�%608�VSHFLDOO\�GHYHORSHG�
KHDOWK� SDVVSRUW� GHSDUWPHQW� RI� WUDXPDWRORJ\� DQG� RUWKRSHGLFV� ZLWK� D�
FRXUVH� ,32�%608� WKDW� DOORZHG� XV� WR� VWXG\� D� EULHI�PHGLFDO� DQG� VRFLDO�
FKDUDFWHULVWLFV�RI�VWXGHQWV��WKHLU�OHYHO�RI�SK\VLFDO�DFWLYLW\�DQG�QXWULWLRQDO�
FDOFLXP�LQWDNH�OHYHO��LGHQWLI\�WKHLU�HIIHFW�RQ�WKH�IRUPDWLRQ�RI�ERQH�PDVV�
RI� WKH� ERG\��7KH� REWDLQHG� GDWD�ZHUH� SURFHVVHG� LQ�0LFURVRIW� ([FHO� DQG�
6WDWLVWLFD��$QDO\VLV�RI�WKH�DYHUDJH�GDLO\�FRQVXPSWLRQ�RI�QXWULWLRQDO�FDOFLXP�
ZDV� SHUIRUPHG� XVLQJ� RQ�OLQH� FDOFXODWRU� FDOFLXP� FRPSDQ\� 1\FRPHG�
�KWWS���ZZZ�FDOFLXPG��UX��� 5HVXOWV�� ȺQRQ\PRXV� TXHVWLRQQDLUH� FRYHUHG�
���VWXGHQWV�%DVKNLU�6WDWH�0HGLFDO�8QLYHUVLW\�DW�WKH�DJH�RI���±���\HDUV��
WKH�DYHUDJH�DJH�ZDV�����������\HDUV��2I�WKHVH��RQH�WKLUG�RI�UHVSRQGHQWV�
ZHUH�PDOH����������DYHUDJH�ZHLJKW�ZDV���±���NJ�DQG�KHLJKW�LV�����FP��
DQG�WZR�WKLUGV�±�IHPDOH���������ZLWK�DQ�DYHUDJH�ERG\�ZHLJKW�RI���±���
NJ� DQG� KHLJKW� ���� FP��ZDV� DOVR� FDOFXODWHG� WKH� ERG\�PDVV� LQGH[� RI� WKH�
UHVSRQGHQWV� �%0, ERG\�ZHLJKW� �NJ��KHLJKW� �P����0HDQ�%0,�ZDV�������
NJ�P���WKH�PLQLPXP�YDOXH�RI�%0, ������NJ�P���WKH�PD[LPXP�YDOXH�RI�
%0, ������NJ�P�� �:+2� UHFRPPHQGV� D�%0,� HTXDO� ����±���±�QRUPDO��
������ ±� XQGHUZHLJKW�� ��±��� ±� RYHUZHLJKW�� REHVLW\� ��±��� ¿UVW� GHJUHH���
:KHQ�FDOFXODWLQJ�WKH�OHYHO�RI�QXWULWLRQDO�FDOFLXP��ZH�IRXQG�WKH�DYHUDJH�
YDOXH�� IHPDOHV� ��������������PJ� �6'���PLQLPXP� FRQVXPSWLRQ� ±������
PJ�� PD[LPXP� ±� ������� PJ�� $PRQJ� PHQ�� WKH� DYHUDJH� GDLO\� FDOFLXP�
LQWDNH�ZDV���������������PJ��6'���PLQLPXP�FRQVXPSWLRQ�±��������WKH�
PD[LPXP�±��������PJ��ZKLFK�ZDV�KLJKHU�WKDQ�WKDW�LQ�ZRPHQ��S��������
&DOFLXP�LQWDNH�DW�VXUYH\HG�VLJQL¿FDQWO\�EHORZ�WKH�:+2�VWDQGDUGV����±
�����PJ��,Q�WKH�VWXG\�RI�ZRUN�DQG�OHLVXUH�%608�VWXGHQWV�ZHUH�LGHQWL¿HG�
DV� IROORZV�� ���� RI� UHVSRQGHQWV� GR� QRW� SD\� HQRXJK� DWWHQWLRQ� WR� SK\VLFDO�
GHYHORSPHQW�� WR�SOD\�DQ�DFWLYH� VSRUW� LQ�DQ�DYHUDJH�RI���KRXU�SHU�ZHHN��
ZLWK�PRUH�WKDQ���KRXUV�ZLWKGUDZQ�SDVVLYH�RFFXSDWLRQ��OHFWXUHV��ZDWFKLQJ�
79��ZRUNLQJ�IRU�3&��HWF����$FFRUGLQJ�WR�YDULRXV�DXWKRUV�LV�D�QDWXUDO�QHHG�
IRU�SK\VLFDO�DFWLYLW\�LV���±���KRXUV�ZHHN�RU���±���WKRXVDQG�VWHSV�D�GD\��
&RQFOXVLRQ��%\�DJH����ZKHQ�VXI¿FLHQW�VXSSO\�RI�&D�LQWDNH�DQG�YLJRURXV�
SK\VLFDO� ORDG� DYHUDJH� ERQH� PDVV� RI� WKH� ERG\� IRU� ZRPHQ� ZLWK� D� ERG\�
ZHLJKW�RI���±���NJ�VKRXOG�EH�HTXDO�WR������NJ�IRU�PHQ�ZLWK�D�ERG\�ZHLJKW�
RI���±���NJ�±������NJ��+RZHYHU��DFFRUGLQJ� WR� WKH�VXUYH\�TXHVWLRQQDLUH�
DQG�WKH�OHYHO�RI�FDOFLXP�FRQVXPHG�LQ�WKH�YDVW�PDMRULW\�RI�UHVSRQGHQWV�ZDV�
ORZHU�WKDQ�WKH�GDLO\�UHTXLUHPHQW�UHFRPPHQGHG�E\�:+2�IRU�DJH��6WXGHQWV�
DUH�PRVW�RI� WKH� WLPH�©VHGHQWDU\ª�OLIHVW\OH�� WKHUHE\�KDUPLQJ�\RXU�KHDOWK��
,QVXI¿FLHQW�LQWDNH�RVWHRWURSLF�PLQHUDOV�GXULQJ�JURZWK�RI�ERQH�PDVV�DQG�
SDVVLYH�ZD\�RI�OLIH�FDQ�EH�FRQVLGHUHG�DV�ULVN�IDFWRUV�RVWHRSHQLF�V\QGURPH�
WKDW�FDQ�KDYH�QHJDWLYH�FRQVHTXHQFHV�RQ�WKH�IROORZLQJ�VWDJHV�RI�RQWRJHQ\�

ɈɋɈȻȿɇɇɈɋɌɂ�ɗɇȾɈɉɊɈɌȿɁɂɊɈȼȺɇɂə�ɉɊɂ�
ɇȿɈɉɅȺɋɌɂɑȿɋɄɈɆ�ɋɌȿɇɈɁȿ�ɉɂɓȿȼɈȾȺ�
Ⱥ�Ⱥ��ɘɮɟɪɨɜɚ��ȿ�Ⱥ��ȼɚɫɢɥɶɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱥ�ɋ��ɂɜɚɧɸɤ
ɉɟɪɦɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ� ɢɦ�� ɚɤɚɞ�� ȿ�Ⱥ��
ȼɚɝɧɟɪɚ��ɉɟɪɦɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɛɥɟɦɚ� ɪɚɤɚ� ɩɢɳɟɜɨɞɚ�� ɤɚɤ�
ɨɫɧɨɜɧɚɹ� ɩɪɢɱɢɧɚ� ɪɚɡɜɢɬɢɹ� ɨɩɭɯɨɥɟɜɨɣ� ɫɬɪɢɤɬɭɪɵ�� ɡɚɧɢɦɚɟɬ� ɨɞɧɨ�
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ɢɡ� ɥɢɞɢɪɭɸɳɢɯ� ɦɟɫɬ� ɫɪɟɞɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�� ȼ�
���� ɫɥɭɱɚɟɜ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɟ� ɨɩɭɯɨɥɟɜɨɟ� ɩɨɪɚɠɟɧɢɟ� ɩɢɳɟɜɨɞɚ�
ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ�ɩɨɡɞɧɨ��ɋɚɦɵɦ�ɱɚɫɬɵɦ�ɫɢɦɩɬɨɦɨɦ�ɫɬɟɧɨɡɚ�ɩɢɳɟɜɨɞɚ�
ɹɜɥɹɟɬɫɹ� ɞɢɫɮɚɝɢɹ�� Ⱦɢɫɮɚɝɢɹ� ,,,±,9� ɫɬɟɩɟɧɢ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ� ɢ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɪɚɞɢɤɚɥɶɧɨɝɨ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ��ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɞɥɹ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɩɢɬɚɧɢɹ�
ɛɟɡ� ɭɯɭɞɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɩɪɢɦɟɧɹɟɬɫɹ�ɛɭɠɢɪɨɜɚɧɢɟ�ɧɟɨɩɥɚɫɬɢɱɟɫɤɨɝɨ�ɫɬɟɧɨɡɚ��ɧɨ�ɫɨɯɪɚɧɟɧɢɟ�
ɩɪɨɫɜɟɬɚ� ɩɢɳɟɜɨɞɚ� ɞɥɹ� ɩɢɬɚɧɢɹ� ɬɪɟɛɭɟɬ� ɞɥɢɬɟɥɶɧɨɣ� ɩɪɨɬɟɤɰɢɢ��
ȼɵɛɨɪ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɫɪɟɞɫɬɜɚ� ɩɪɨɬɟɤɰɢɢ�� ɭɥɭɱɲɚɸɳɟɝɨ�
ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ��ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɹ�
ɩɢɳɟɜɨɞɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɪɨɬɟɤɬɨɪɨɜ� ɪɚɡɥɢɱɧɵɯ� ɦɨɞɢɮɢɤɚɰɢɣ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɂɚ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� ɧɚɦɢ� ɛɵɥɢ�
ɢɡɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɹ� ɩɢɳɟɜɨɞɚ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ�
ɫ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ�ɝɪɭɞɧɨɝɨ�ɢ�ɚɛɞɨɦɢɧɚɥɶɧɨɝɨ�ɨɬɞɟɥɨɜ�ɩɢɳɟɜɨɞɚ��
ɋɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ� ��� ������ ɠɟɧɳɢɧ� ɢ� ��� ������ ɦɭɠɱɢɧ�� ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɥɹɟɬ� ����� ɝɨɞɚ�� Ⱦɚɧɧɵɦ� ɩɚɰɢɟɧɬɚɦ� ɛɵɥɨ�
ɩɪɨɜɟɞɟɧɨ� ɩɚɥɥɢɚɬɢɜɧɨɟ� ɥɟɱɟɧɢɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɧɞɨɩɪɨɬɟɡɨɜ�
ɪɚɡɧɵɯ�ɦɨɞɢɮɢɤɚɰɢɣ��ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɜɵɛɪɚɧɧɨɣ�ɦɨɞɟɥɢ�ɷɧɞɨɩɪɨɬɟɡɚ�
ɛɵɥɢ�ɜɵɞɟɥɟɧɵ���ɝɪɭɩɩɵ����ɹ�ɝɪɭɩɩɚ�±����������ɩɚɰɢɟɧɬɨɜ��ɤɨɬɨɪɵɦ�
ɛɵɥɢ�ɭɫɬɚɧɨɜɥɟɧɵ�ɬɪɭɛɱɚɬɵɟ�ɫɢɥɢɤɨɧɨɜɵɟ�ɩɪɨɬɟɡɵ����ɹ�ɝɪɭɩɩɚ�±����
������ɩɚɰɢɟɧɬɚ��ɤɨɬɨɪɵɦ�ɛɵɥɢ�ɭɫɬɚɧɨɜɥɟɧɵ�ɫɚɦɨɪɚɫɩɪɚɜɥɹɸɳɢɟɫɹ�
ɫɬɚɥɶɧɵɟ� ɫɬɟɧɬɵ�� ɜ� ��ɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ������ ɩɚɰɢɟɧɬɨɜ��
ɤɨɬɨɪɵɦ� ɭɫɬɚɧɨɜɥɟɧɵ� ɫɚɦɨɪɚɫɩɪɚɜɥɹɸɳɢɟɫɹ� ɧɢɬɢɧɨɥɨɜɵɟ� ɫɬɟɧɬɵ��
ɉɨɤɚɡɚɧɢɟɦ� ɤ� ɭɫɬɚɧɨɜɤɟ� ɩɪɨɬɟɡɨɜ� ɹɜɢɥɫɹ� ɧɟɨɩɥɚɫɬɢɱɟɫɤɢɣ� ɫɬɟɧɨɡ�
ɩɢɳɟɜɨɞɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɢɡɭɱɟɧɧɵɯ� ɧɚɦɢ� ɫɥɭɱɚɹɯ� ɧɚɛɥɸɞɚɥɢ� ��
����� ɪɚɧɧɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɢ� ��� ������ ɩɨɡɞɧɢɯ�� Ɋɚɧɧɢɟ� ɨɫɥɨɠɧɟɧɢɹ�
ɜɫɥɟɞɫɬɜɢɟ� ɬɟɯɧɢɱɟɫɤɢɯ� ɩɨɝɪɟɲɧɨɫɬɟɣ� ɡɚɤɥɸɱɚɥɢɫɶ� ɜ� ɞɢɫɥɨɤɚɰɢɢ�
ɫɬɟɧɬɚ�ɜ�ɩɪɨɤɫɢɦɚɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�±����������ɩɚɰɢɟɧɬ��ɩɟɪɮɨɪɚɰɢɹ�
ɝɪɭɲɟɜɢɞɧɨɝɨ�ɫɢɧɭɫɚ�±����������ɩɚɰɢɟɧɬ��Ɉɫɥɨɠɧɟɧɢɣ�ɩɪɢ�ɭɫɬɚɧɨɜɤɟ�
ɫɚɦɨɪɚɫɩɪɚɜɥɹɸɳɢɯɫɹ�ɩɪɨɬɟɡɨɜ�ɧɟ�ɛɵɥɨ��ɉɨɫɥɟ�ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɹ�
ɜ� ɪɚɧɧɟɦ� ɩɟɪɢɨɞɟ� ɨɬɦɟɱɚɥɢ� ɫɥɟɞɭɸɳɢɟ� ɨɫɥɨɠɧɟɧɢɹ�� ɭ� �� �����
ɩɚɰɢɟɧɬɨɜ� ɜ� ɬɟɱɟɧɢɟ� �±�� ɞɧɟɣ� ±� ɫɦɟɳɟɧɢɟ� ɫɢɥɢɤɨɧɨɜɵɯ� ɫɬɟɧɬɨɜ��
ɱɬɨ� ɩɨɬɪɟɛɨɜɚɥɨ� ɧɢɡɜɟɞɟɧɢɹ� ɩɪɨɬɟɡɚ� ɫ� ɩɨɦɨɳɶɸ� ɩɨɥɵɯ� ɛɭɠɟɣ� ɩɨ�
ɧɚɩɪɚɜɥɹɸɳɟɣ� ɫɬɪɭɧɟ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɚɦɨɪɚɫɩɪɚɜɥɹɸɳɢɦɢɫɹ�
ɩɪɨɬɟɡɚɦɢ� ɪɚɧɧɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɧɟ� ɨɬɦɟɱɟɧɨ�� ɋɪɟɞɢ� ɩɨɡɞɧɢɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɩɪɢ� ɫɬɟɧɬɢɪɨɜɚɧɢɢ� ɫɢɥɢɤɨɧɨɜɵɦɢ� ɫɬɟɧɬɚɦɢ� ɜɵɞɟɥɟɧɵ�
ɞɢɫɥɨɤɚɰɢɹ� ɫɬɟɧɬɚ� ɜ� ɩɪɨɤɫɢɦɚɥɶɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ� ±� �� �����
ɩɚɰɢɟɧɬɚɦ�� ɨɤɤɥɸɡɢɹ� ɩɪɨɫɜɟɬɚ� ɩɪɨɬɟɡɚ� ɩɢɳɟɜɵɦɢ� ɦɚɫɫɚɦɢ� ±� ɭ� ���
������ɩɚɰɢɟɧɬɨɜ��ɉɪɢ�ɫɬɟɧɬɢɪɨɜɚɧɢɢ�ɫɬɚɥɶɧɵɦɢ�ɫɬɟɧɬɚɦɢ�ɭ����������
ɛɨɥɶɧɵɯ� ɨɬɦɟɱɟɧɨ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɢɳɟɜɨɞɧɨ�ɛɪɨɧɯɢɚɥɶɧɨɝɨ� ɫɜɢɳɚ�
ɱɟɪɟɡ��±��ɦɟɫ��Ɉɫɥɨɠɧɟɧɢɹ�ɥɢɤɜɢɞɢɪɨɜɚɧɵ�ɩɭɬɟɦ�ɭɫɬɚɧɨɜɤɢ�ɜɬɨɪɨɝɨ�
ɩɪɨɬɟɤɬɨɪɚ�©ɫɬɟɧɬ�ɜ�ɫɬɟɧɬª��ɍ����������ɩɚɰɢɟɧɬɚ�ɫɨ�ɫɬɚɥɶɧɵɦ�ɫɬɟɧɬɨɦ�
ɨɬɦɟɱɟɧɨ� ɩɪɨɪɚɫɬɚɧɢɟ� ɜɨɪɨɧɤɢ� ɩɪɨɬɟɡɚ� ɪɭɛɰɨɜɨ�ɝɪɚɧɭɥɹɰɢɨɧɧɨɣ�
ɬɤɚɧɶɸ�� ɱɬɨ� ɩɨɬɪɟɛɨɜɚɥɨ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� �ɷɤɫɬɢɪɩɚɰɢɹ�
ɩɢɳɟɜɨɞɚ���ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɧɢɬɢɧɨɥɨɜɵɯ�ɫɚɦɨɪɚɫɩɪɚɜɥɹɸɳɢɯɫɹ�
ɩɪɨɬɟɡɨɜ�ɩɨɡɞɧɢɯ�ɨɫɥɨɠɧɟɧɢɣ�ɧɟ�ɨɬɦɟɱɟɧɨ��ȼ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�
ɭɫɬɚɧɨɜɤɚ� ɷɧɞɨɩɪɨɬɟɡɚ� ɩɪɢ� ɪɚɤɟ� ɩɢɳɟɜɨɞɚ� ɩɨɡɜɨɥɹɟɬ� ɩɚɰɢɟɧɬɚɦ�
ɢɡɛɟɠɚɬɶ�ɞɢɫɮɭɧɤɰɢɢ�ɩɢɳɟɜɨɞɚ�ɢɡ�ɡɚ�ɟɝɨ�ɫɬɟɧɨɡɢɪɨɜɚɧɢɹ�ɢ�ɭɥɭɱɲɚɟɬ�
ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ��ȼɵɜɨɞɵ�� ���ɗɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɹɜɥɹɟɬɫɹ�ɦɟɬɨɞɨɦ�
ɜɵɛɨɪɚ� ɩɚɥɥɢɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɪɚɤɚ� ɩɢɳɟɜɨɞɚ� ɜ� ɫɥɭɱɚɹɯ�� ɤɨɝɞɚ�
ɪɚɞɢɤɚɥɶɧɵɣ�ɦɟɬɨɞ�ɥɟɱɟɧɢɹ�ɧɟ�ɨɫɭɳɟɫɬɜɢɦ�����ɋɚɦɨɪɚɫɩɪɚɜɥɹɸɳɢɟɫɹ�
ɧɢɬɢɧɨɥɨɜɵɟ� ɩɪɨɬɟɡɵ� ɩɪɟɜɨɫɯɨɞɹɬ� ɥɢɧɟɣɧɵɟ� ɫɢɥɢɤɨɧɨɜɵɟ� ɩɪɨɬɟɡɵ�
ɩɨ� ɤɚɱɟɫɬɜɭ� ɠɢɡɧɢ� ɩɨɫɥɟ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɹ�� ��� ɇɢɬɢɧɨɥɨɜɵɟ�
ɷɧɞɨɩɪɨɬɟɡɵ�ɩɨɡɜɨɥɹɸɬ�ɢɡɛɟɠɚɬɶ�ɫɟɪɶɟɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɩɨɜɬɨɪɧɨɦɭ�ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɸ�
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,QWURGXFWLRQ��7KH�SUREOHP�RI�HVRSKDJHDO�FDQFHU�DV�WKH�PDLQ�FDXVH�RI�WXPRU�
VWULFWXUH�LV�RQH�RI�WKH�OHDGLQJ�SODFHV�DPRQJ�PDOLJQDQFLHV��,Q�����RI�FDVHV�
RI�PDOLJQDQW� WXPRU� OHVLRQ�RI� WKH�HVRSKDJXV� LV�GLDJQRVHG� ODWH��7KH�PRVW�
FRPPRQ�V\PSWRP�RI�HVRSKDJHDO�VWHQRVLV�LV�G\VSKDJLD��'\VSKDJLD�JUDGH�
�±��VKRZV�WKH�GLVWULEXWLRQ�RI�SURFHVV�DQG�WKH�LQDELOLW\�RI�UDGLFDO�VXUJLFDO�
WUHDWPHQW��LQ�WKLV�FDVH��IRU�UHVWRUH�ZLWKRXW�LPSDLUPHQW�WKH�TXDOLW\�RI�OLIH�
DQG�VXUJHU\�ERXJLHQDJH�RI�QHRSODVWLF�VWHQRVLV�XVHG��EXW�WKH�SUHVHUYDWLRQ�
RI� WKH� HVRSKDJHDO� VXVWHQWDWLRQ� UHTXLUHV� ORQJ� SURWHFWLRQ�� 7KH� FKRLVH� RI�
WKH�PRVW� HIIHFWLYH�PHDQV� RI� SURWHFWLRQ� WKDW�ZLOO� LPSURYH� WKH� TXDOLW\� RI�
OLIH� DQ� LPSRUWDQW� TXHVWLRQ�� $LP�� ȿ[SORUH� WKH� IHDWXUHV� RI� HVRSKDJHDO�

HQGRSURVWKHVLV� XVLQJ� SURWHFWRUV� RI� YDULRXV�PRGL¿FDWLRQV��0DWHULDOV� DQG�
PHWKRGV��:H�LQYHVWLJDWHG�WKH�UHVXOWV�RI�HVRSKDJHDO�HQGRSURVWKHVLV�LQ����
SDWLHQWV�ZLWK�WXPRUV�RI�WKH�WKRUDFLF�DQG�DEGRPLQDO�SDUV�RI�HVRSKDJXV�RI�
SDWLHQWV� WUHDWHG� GXULQJ� ����±����� \HDUV�� ,W�ZDV� ��� ������ZRPHQV� DQG�
���������PDQV��7KH�PHDQ�DJH�RI�SDWLHQWV�ZDV������\HDUV��7KLV�SDWLHQWV�
XQGHUZHQW�SDOOLDWLYH�WUHDWPHQW�XVLQJ�LPSODQWV�RI�GLIIHUHQW�PRGL¿FDWLRQV��
$FFRUGLQJ� WR� WKH�PRGHO� VHOHFWHG� IRU� HQGRSURVWKHVLV�ZH�PDGH���JURXSV��
*URXS���LQFOXGHG����������SDWLHQWV�ZLWK�WXEXODU�VLOLFRQH�LPSODQWV��JURXS�
�� LQFOXGHG� ��� ������ SDWLHQWV� ZLWK� VHOI�H[SDQGLQJ� VWHQWV� VWHHO�� JURXS� ��
LQFOXGHG����������SDWLHQWV�ZLWK�VHOI�H[SDQGLQJ�QLWLQRO�VWHQWV��,QGLFDWLRQ�
IRU�LQVWDOOLQJ�GHQWXUHV�ZDV�QHRSODVWLF�VWHQRVLV�RI�WKH�HVRSKDJXV��5HVXOWV��
ȺOO� RI� WKLV� FDVHVLQFOXGHG� �� ����� FDVHV� RI� HDUO\� FRPSOLFDWLRQV� DQG� ���
������FDVHV�RI� ODWH�FRPSOLFDWLRQV��(DUO\�FRPSOLFDWLRQV�GXH� WR� WHFKQLFDO�
PLVWDNHV� ZHUH�� GHSOR\PHQW� RI� WKH� VWHQW� SUR[LPDOO\� ��� SDWLHQW� �������
WKH� SHUIRUDWLRQ� RI� WKH� S\ULIRUP� VLQXV� ��� SDWLHQW�� ������� ,QVWDOOLQJ� VHOI�
H[SDQGLQJ�SURVWKHVLV� SDVVHG�ZLWKRXW� FRPSOLFDWLRQV��$IWHU� HQGRSURWKHVLV�
WKH\�ZHUH�HDUO\�FRPSOLFDWLRQV�VXFK�DV�GLFORFDWLRQ�RI�VLOLFRQH�VWHQWV�GXULQJ�
�±��GD\V� WKDW� UHTXLUHV� WR� EULQJ� GRZQ�XVLQJ� KROORZ�ERXJLHV� ��� SDWLHQWV��
�����3DWLHQWV�ZLWK�VHOI�H[SDQGLQJ�SURVWKHVLV�KDGQ¶W�HDUO\�FRPSOLFDWLRQV��
/DWH�FRPSOLFDWLRQV�DIWHU� LQVWDOOLQJ�VLOLFRQH�VWHQWV�ZHUH�VWHQW�GHSOR\PHQW�
LQ� WKH� SUR[LPDO� GLUHFWLRQ�� �� SDWLHQWV� ������ DQG� RFFOXVLRQ� RI� WKH� ɫDYLW\�
RI� WKH� SURVWKHVLV� E\� IRRG�PDVVHV� LQ� ��� SDWLHQWV� ������� ,QVWDOOLQJ� VWHHO�
VWHQWV� �� ������� SDWLHQWV� KDG� HVRSKDJHDO�EURQFKLDO� ¿VWXOD� DIWHU� �±��
PRQWKV��&RPSOLFDWLRQV�HOLPLQDWHG�E\� LQVWDOOLQJ�D� VHFRQG� WUHDG�©VWHQW� LQ�
D�VWHQWª��,Q����������SDWLHQWV�ZLWK�D�VWHHO�VWHQW�QRWHG�JHUPLQDWLRQ�IXQQHO�
SURVWKHVLV� E\� VFDU�JUDQXODWLRQ� WLVVXH�� ZKLFK� UHTXLUHG� VXUJHU\� WUHDWPHQW�
�H[WLUSDWLRQ� RI� WKH� HVRSKDJXV��� 6HOI�H[SDQGLQJ� QLWLQRO� SURVWKHVLV� JLYQ¶W�
ODWH�FRPSOLFDWLRQV��,Q�PRVW�FDVHV��LQVWDOOLQJ�WKH�SURVWKHVLV�ZLWK�HVRSKDJHDO�
FDQFHU�DOORZV�SDWLHQWV�WR�DYRLG�HVRSKDJHDO�G\VIXQFWLRQ�GXH�WR�LW�VWHQRVLV�
DQG�LPSURYHV�TXDOLW\�RI� OLIH��&RQFOXVLRQ�����(QGRSURVWKHVLV� LV�D�PHWKRG�
RI�FKRLFH�IRU�WKH�SDOOLDWLYH�WUHDWPHQW�RI�HVRSKDJHDO�FDQFHU�LQ�FDVHV�ZKHUH�
D�UDGLFDO�WUHDWPHQW�LV�QRW�SRVVLEOH�����6HOI�H[SDQGLQJ�QLWLQRO�SURVWKHVLV�LV�
EHWWHU� WKDQ�OLQHDU�VLOLFRQH�LPSODQWV� LQ�TXDOLW\�RI� OLIH�DIWHU�HQGRSURWKHVLV��
���1LWLQRO�VWHQWV�DYRLG�VHULRXV�FRPSOLFDWLRQV��LQFOXGLQJ�OHDGLQJ�WR�WKH�UH�
HQGRSURWKHVLV�

ȾɂɇȺɆɂɄȺ�ɁȺȻɈɅȿȼȺȿɆɈɋɌɂ�ɂ�ɋɆȿɊɌɇɈɋɌɂ�ɈɌ�ɊȺɄȺ�
ɉɊȿȾɋɌȺɌȿɅɖɇɈɃ���ɀȿɅȿɁɕ�
Ɇ�ȼ��ɐɨɦɚɪɬɨɜɚ��ȼ�Ⱥ��Ȼɨɧɞɚɪɶ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɐ�ɋ��ɏɭɬɢɟɜ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɨ� ɦɧɨɝɢɯ� ɫɬɪɚɧɚɯ� ɦɢɪɚ� ɧɚɦɟɬɢɥɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɪɨɫɬ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɪɚɤɨɦ�ɩɪɟɞɫɬɚɬɟɥɶɧɨɣ�ɠɟɥɟɡɵ��Ɋɉɀ���ȼ������ɝ��ɜ�ɊɎ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ��������ɛɨɥɶɧɵɯ�ɫ�ɜɩɟɪɜɵɟ�ɜ�ɠɢɡɧɢ�ɭɫɬɚɧɨɜɥɟɧɧɵɦ�
ɞɢɚɝɧɨɡɨɦ� Ɋɉɀ�� ������ ɧɚ� ���� ���� ɦɭɠɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� �ɦɢɪɨɜɨɣ�
ɫɬɚɧɞɚɪɬ���ɬɨɝɞɚ�ɤɚɤ�ɜ������ɝ��ɛɵɥɨ�ɜɫɟɝɨ��������ɛɨɥɶɧɵɯ�ɢɥɢ�������ɧɚ�
��������ɦɭɠɱɢɧ��Ɂɚ����ɥɟɬ�ɩɪɢɪɨɫɬ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɨɫɬɚɜɢɥ����������
ɚ�ɫɪɟɞɧɟɝɨɞɨɜɨɣ�ɬɟɦɩ�ɩɪɢɪɨɫɬɚ�±��������ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ⱥɧɚɥɢɡ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ�ɨɬ�Ɋɉɀ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɦɟɬɨɞɨɜ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ� ɢ� ɥɟɱɟɛɧɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɛɨɥɶɧɵɦ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɫɜɟɞɟɧɢɣ�ɨ�ɛɨɥɶɧɵɯ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɜ� ɊɋɈ�Ⱥɥɚɧɢɹ� ɡɚ� ��� ɝɨɞɚ�
ɩɨ� ɨɬɱɟɬɧɵɦ� ɮɨɪɦɚɦ�ʋ� ��� ɢ� ʋ� ��� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɠɢɡɧɢ� ɩɨ�
ɢɫɬɨɪɢɹɦ�ɛɨɥɟɡɧɢ�����ɭɦɟɪɲɢɯ�ɛɨɥɶɧɵɯ�ɨɬ�Ɋɉɀ��Ɋɟɡɭɥɶɬɚɬɵ��ɋ������
ɩɨ������ɝ��ɜ�Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɦ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɦ�ɞɢɫɩɚɧɫɟɪɟ��ɊɈȾ��ɊɋɈ�
Ⱥɥɚɧɢɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɧɚɯɨɞɢɥɢɫɶ� ��� ���� ɛɨɥɶɧɵɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦɢ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ��ɢɡ�ɧɢɯ�����������������ɦɭɠɱɢɧ�ɢ�����������������
ɠɟɧɳɢɧ��Ɋɚɤ�ɩɪɨɫɬɚɬɵ�ɭ�ɦɭɠɱɢɧ�ɫɨɫɬɚɜɢɥ��������������ɬ�ɟ��ɜɵɪɨɫ�ɫ�
��� �������±������ɝ���ɞɨ����� ��������±������ɝ���ɢ� ɡɚɧɹɥ���ɟ�ɪɚɧɝɨɜɨɟ�
ɦɟɫɬɨ�ɩɨɫɥɟ� ɪɚɤɚ� ɤɨɠɢ�ɢ� ɪɚɤɚ� ɥɟɝɤɨɝɨ��ɇɚɢɛɨɥɶɲɟɟ�ɱɢɫɥɨ�ɛɨɥɶɧɵɯ�
���� ��������� ɩɪɢɯɨɞɢɥɨɫɶ� ɧɚ� ɜɨɡɪɚɫɬɧɭɸ� ɝɪɭɩɩɭ� ��±��� ɝɨɞɚ�� ȼ�
ɩɟɧɫɢɨɧɧɨɦ� ɜɨɡɪɚɫɬɟ� ���� ɥɟɬ� ɢ� ɫɬɚɪɲɟ�� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɨɬɦɟɱɟɧɚ� ɭ�
����� ���������ɦɭɠɱɢɧ��ȼ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɦ� ɜɨɡɪɚɫɬɟ� �ɞɨ� ��� ɥɟɬ�� ±� ɭ�
�����������ɦɭɠɱɢɧ��Ɂɧɚɱɢɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɛɨɥɶɧɵɯ����������������ɛɵɥɢ�
ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ©Ƚɪɭɛɵɣª� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� Ɋɉɀ�
ɜ� ɊɋɈ�Ⱥɥɚɧɢɹ� ɜɵɪɨɫ� ɫ� ����� ɧɚ� ���� ���� ɦɭɠɱɢɧ� ������ ɝ��� ɞɨ� ������
������ ɝ���� ɬ�ɟ�� ɭɜɟɥɢɱɢɥɫɹ� ɜ� ����� ɪɚɡɚ�� ɉɪɢɪɨɫɬ� ɫɨɫɬɚɜɢɥ� �������� ȼ�
�����ɝ��ɜ�ɊɋɈ�Ⱥɥɚɧɢɹ�©ɝɪɭɛɵɣª�ɩɨɤɚɡɚɬɟɥɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɨɫɬɚɜɢɥ�
������� ɚ� ɫɪɟɞɧɟɪɨɫɫɢɣɫɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ� ±� ������ɧɚ� ��������ɦɭɠɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ�� Ɍɨ� ɟɫɬɶ� ©ɝɪɭɛɵɣª� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ� ɊɋɈ�
Ⱥɥɚɧɢɹ� ɧɢɠɟ� ɫɪɟɞɧɟɪɨɫɫɢɣɫɤɨɝɨ� ɜ� ����� ɪɚɡɚ�� ɋɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ� ����� ɝ� ɜ� ɊɋɈ�Ⱥɥɚɧɢɹ� ɫɨɫɬɚɜɢɥ� ������
�ɧɚ�����������ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ������ ɝ�� �������ɭɜɟɥɢɱɢɥɫɹ�ɜ������ɪɚɡɚ��
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ɉɪɢɪɨɫɬ� ɫɨɫɬɚɜɢɥ� ��������� ɋɪɟɞɧɟɝɨɞɨɜɨɣ� ɬɟɦɩ� ɩɪɢɪɨɫɬɚ� ɜ� ɊɋɈ�
Ⱥɥɚɧɢɢ� ɫɨɫɬɚɜɢɥ� �������� ɱɬɨ� ɜ� ����� ɪɚɡɚ� ɜɵɲɟ� ɫɪɟɞɧɟɪɨɫɫɢɣɫɤɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ���������ɉɨ�ɧɚɲɢɦ�ɩɪɨɝɧɨɡɚɦ�ɜ������ɝ��ɱɢɫɥɨ�ɛɨɥɶɧɵɯ�Ɋɉɀ�
ɜ�ɊɋɈ�Ⱥɥɚɧɢɹ�ɞɨɫɬɢɝɧɟɬ������ɚ�©ɝɪɭɛɵɣª�ɩɨɤɚɡɚɬɟɥɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
������ ɧɚ� ���� ���� ɦɭɠɱɢɧ� ɢ� ɭɜɟɥɢɱɢɬɫɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ����� ɝ�� ɜ�
����� ɪɚɡɚ� �ɧɚ� ��������� ³Ƚɪɭɛɵɣ´� ɩɨɤɚɡɚɬɟɥɶ� ɫɦɟɪɬɧɨɫɬɢ� ɜ� ɊɋɈ�
Ⱥɥɚɧɢɹ�ɫ������ɩɨ������ɝ��ɜɵɪɨɫ�ɜ������ɪɚɡɚ�������ɜ������ɝ��ɢ�������ɜ�
�����ɝ����ɉɪɢɪɨɫɬ�ɡɚ����ɝɨɞɚ�ɫɨɫɬɚɜɢɥ����������ɱɬɨ�ɛɨɥɟɟ�ɱɟɦ�ɜ���ɪɚɡɚ�
ɩɪɟɜɵɲɚɟɬ� ɫɪɟɞɧɟɪɨɫɫɢɣɫɤɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ���������� ɋɪɟɞɧɟɝɨɞɨɜɨɣ�
ɬɟɦɩ� ɩɪɢɪɨɫɬɚ� ɜ� ɊɋɈ�Ⱥɥɚɧɢɹ� ɫɨɫɬɚɜɢɥ� �������� ɱɬɨ� ɜ� ���� ɪɚɡɚ�
ɜɵɲɟ� ɫɪɟɞɧɟɪɨɫɫɢɣɫɤɨɝɨ� ��������� ɂɬɚɤ�� ɜ� ɪɟɫɩɭɛɥɢɤɟ� ɧɚɦɟɬɢɥɫɹ�
ɫɬɪɟɦɢɬɟɥɶɧɵɣ� ɪɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ� ɨɬ� Ɋɉɀ� ɜ�
ɩɨɫɥɟɞɧɢɟ� ��� ɥɟɬ�� ©Ƚɪɭɛɵɣª� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɜ� ����� ɝ��
��������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ������ɝ�� �������ɭɜɟɥɢɱɢɥɫɹ�ɜ���ɪɚɡ��ɚ�ɩɪɢɪɨɫɬ�
ɫɨɫɬɚɜɢɥ� ������ ɋɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɜ� ɊɋɈ�Ⱥɥɚɧɢɹ� ɜ� ����� ɝ�� �������� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ����� ɝ�� �������
ɭɜɟɥɢɱɢɥɫɹ�ɜ���ɪɚɡɚ��ɚ�ɩɪɢɪɨɫɬ�ɫɨɫɬɚɜɢɥ�������©Ƚɪɭɛɵɣª�ɩɨɤɚɡɚɬɟɥɶ�
ɫɦɟɪɬɧɨɫɬɢ�ɜ������ɝ����������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ������ɝ���������ɭɜɟɥɢɱɢɥɫɹ�
ɜ�����ɪɚɡɚ��ɚ�ɩɪɢɪɨɫɬ�ɫɨɫɬɚɜɢɥ�������ɑɢɫɥɨ�ɭɦɟɪɲɢɯ�ɨɬ�Ɋɉɀ�ɜ�ɊɋɈ�
Ⱥɥɚɧɢɹ�� ɩɨ� ɧɚɲɢɦ�ɩɪɨɝɧɨɡɨɦ�� ɜ� ����� ɝ�� ɞɨɫɬɢɝɧɟɬ� ����� ɚ� ©ɝɪɭɛɵɣª�
ɩɨɤɚɡɚɬɟɥɶ� ɫɦɟɪɬɧɨɫɬɢ� ������ ɧɚ� ���� ���� ɦɭɠɱɢɧ� ɢ� ɭɜɟɥɢɱɢɬɫɹ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ������ɝ��ɜ������ɪɚɡɚ��ɧɚ����������ȼɵɜɨɞɵ��Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɢ� ɫɦɟɪɬɧɨɫɬɶ� ɨɬ� Ɋɉɀ� ɩɪɢɨɛɪɟɥɢ� ɫɬɪɟɦɢɬɟɥɶɧɵɣ� ɪɨɫɬ� ɢ� ɹɜɥɹɸɬɫɹ�
ɫɟɪɶɟɡɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�ɫɥɭɠɛɵ�Ɋɟɫɩɭɛɥɢɤɢ��ɑɟɪɟɡ����
ɥɟɬ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɭɜɟɥɢɱɢɬɫɹ�ɜ�����ɪɚɡɚ��ɉɹɬɢɥɟɬɧɹɹ�ɜɵɠɢɜɚɟɦɨɫɬɶ�
ɨɫɬɚɟɬɫɹ�ɧɢɡɤɨɣ�

'<1$0,&6�2)�025%,',7<�$1'�0257$/,7<�)520�
35267$7(�&$1&(5
0�9��7VRPDUWRYD��9�$��%RQGDU
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��7�6��.KXWL\HY
1RUWK�2VHWL\D�6WDWH�0HGLFDO�$FDGHP\��9ODGLNDYND]��5XVVLD

,QWURGXFWLRQ�� ,Q� PDQ\� FRXQWULHV� WKHUH� KDV� EHHQ� D� VLJQL¿FDQW� LQFUHDVH�
LQ� WKH� LQFLGHQFH� RI� SURVWDWH� FDQFHU� �3&��� ,Q� ����� LQ� 5XVVLD� UHJLVWHUHG�
�������SDWLHQWV�ZLWK�¿UVW�WLPH�GLDJQRVLV�RI�3&D�������SHU���������PDOH�
SRSXODWLRQ� �ZRUOG� VWDQGDUG��� ZKHUHDV� LQ� ����� WKHUH� ZHUH� RQO\� ��� ����
SDWLHQWV�RU�������SHU���������PX]KFKLQ�����\HDUV�LQFUHDVH�PRUELGLW\�ZDV�
���������DQG�WKH�DYHUDJH�DQQXDO�JURZWK�UDWH�RI��������$LP��$QDO\VLV�RI�
PRUELGLW\�DQG�PRUWDOLW\�IURP�3&�DQG�LPSURYH�WKH�PHWKRGV�RI�SUHYHQWLYH�
DQG�WKHUDSHXWLF�DQG�GLDJQRVWLF�FDUH�IRU�SDWLHQWV��0DWHULDOV�DQG�PHWKRGV��
5HWURVSHFWLYH�DQDO\VLV�RI�GDWD�RQ�SDWLHQWV�ZLWK�PDOLJQDQW�WXPRUV�LQ�1RUWK�
2VVHWLD�$ODQLD�LQ����\HDUV�RQ�UHSRUWLQJ�IRUPV�QXPEHU����DQG�QXPEHU����
'XUDWLRQ�RI�OLIH�KLVWRULHV�RQ�����SDWLHQWV�ZKR�GLHG�IURP�SURVWDWH�FDQFHU��
5HVXOWV�� )URP������ WR� ������7KH�5HSXEOLFDQ�2QFRORJ\�&HQWHU� �52'���
1RUWK�2VVHWLD�$ODQLD�ZDV�WUHDWHG��������SDWLHQWV�ZLWK�PDOLJQDQW�WXPRUV��
RI�ZKLFK������������������PHQ�DQG�����������������ZRPHQ��&DQFHU�RI�
WKH�SURVWDWH�LQ�PHQ�ZDV��������������L�H��LQFUHDVHG�IURP������������������
WR��������������������DQG�WRRN�WKLUG�SODFH�UDQNLQJ�DIWHU�VNLQ�FDQFHU�DQG�
OXQJ� FDQFHU��7KH� JUHDWHVW� QXPEHU� RI� SDWLHQWV� ���� ���������ZHUH� LQ� WKH�
DJH� JURXS� ��±��� \HDU��$W� UHWLUHPHQW� DJH� ���� \HDUV� DQG� ROGHU�� LQ� �����
PHQ�PHW� LQFLGHQFH� ���������� ,Q� WKH�ZRUNLQJ�DJH�SRSXODWLRQ� ����\HDUV��
LQ����PHQ����������0XFK�RI�WKH�����SDWLHQWV����������ZHUH�DJHG���±���
\HDUV�� ©5XGHª� WKH� LQFLGHQFH�RI� SURVWDWH� FDQFHU� LQ�1RUWK�2VVHWLD�$ODQLD�
LQFUHDVHG�IURP������SHU���������PHQ��������WR���������������LH�LQFUHDVHG�
�����UDVFK]D��7KH�LQFUHDVH�DPRXQWHG�WR���������,Q�������LQ�1RUWK�2VVHWLD�
$ODQLD�©UXGHª�LQFLGHQFH�UDWH�ZDV�������DQG�±�������DYHUDJH�¿JXUH�SHU�����
����PDOH�SRSXODWLRQ��7KDW�LV�©FRDUVHª�LQFLGHQFH�LQ�1RUWK�2VVHWLD�$ODQLD�
LV�EHORZ�WKH�DYHUDJH�RI������WLPHV��7KH�VWDQGDUGL]HG�LQFLGHQFH�UDWH�LQ������
LQ�1RUWK�2VVHWLD�$ODQLD�ZDV��������SHU����������FRPSDUHG�WR��������������
LQFUHDVHG� WR� ����� WLPHV�� 7KH� LQFUHDVH� DPRXQWHG� WR� ��������� $YHUDJH�
DQQXDO�JURZWK�LQ�1RUWK�2VVHWLD�$ODQLD�ZDV���������ZKLFK�LV������WLPHV�
KLJKHU� WKDQ� WKH�QDWLRQDO� DYHUDJH� ��������:H� IRUHFDVW� WKDW� WKH�QXPEHU�RI�
SDWLHQWV� LQ�����J��7KH�QXPEHU�RI�SDWLHQWV�ZLWK�SURVWDWH�FDQFHU� LQ�1RUWK�
2VVHWLD�$ODQLD� UHDFKHV� ����� DQG� ©UXGHª� LQFLGHQFH� ������ SHU� ���� ����
PHQ�DQG�LQFUHDVH�LQ�FRPSDULVRQ�ZLWK������������WLPHV�����������5RXJK�
PRUWDOLW\�LQ�1RUWK�2VVHWLD�$ODQLD�WR�������7R������LQFUHDVHG������WLPHV�
������LQ������DQG�������LQ��������*URZWK�LQ����\HDUV�ZDV����������ZKLFK�
LV�PRUH�WKDQ���WLPHV�KLJKHU�WKDQ�WKH�DYHUDJH�UDWH�����������$YHUDJH�DQQXDO�
JURZWK� LQ�1RUWK�2VVHWLD�$ODQLD�ZDV���������ZKLFK� LV� ���� WLPHV�KLJKHU�
WKDQ�WKH�DYHUDJH����������6R�LQ�WKH�FRXQWU\�WKHUH�KDV�EHHQ�D�UDSLG�LQFUHDVH�
LQ�WKH�LQFLGHQFH�DQG�PRUWDOLW\�IURP�SURVWDWH�FDQFHU�LQ�WKH�SDVW����\HDUV��
©5XGHª�LQFLGHQFH�UDWH�LQ�������������FRPSDUHG�WR�������������LQFUHDVHG���
WLPHV�DQG�DQ�LQFUHDVH�RI�������6WDQGDUGL]HG�LQFLGHQFH�LQ�1RUWK�2VVHWLD�
$ODQLD�LQ���������������DV�FRPSDUHG�WR��������������LQFUHDVHG�E\���WLPHV��

DQG�DQ�LQFUHDVH�RI�������©5XGHª�PRUWDOLW\�UDWH�LQ���������������FRPSDUHG�
WR�������������LQFUHDVHG�����WLPHV�DQG�DQ�LQFUHDVH�RI�������7KH�QXPEHU�
RI�GHDWKV�IURP�SURVWDWH�FDQFHU�LQ�WKH�5HSXEOLF�RI�1RUWK�2VVHWLD��$ODQLD��
DFFRUGLQJ�WR�RXU�IRUHFDVW��������5HDFKHV������DQG�©UXGHª�PRUWDOLW\�������
SHU���������PHQ�DQG�ZLOO�LQFUHDVH�LQ�WKH�GHDWK�UDWH�������SHU���������PHQ�
DQG�LQFUHDVH�LQ�FRPSDULVRQ�ZLWK������WR������WLPHV�����������&RQFOXVLRQ��
0RUELGLW\�DQG�PRUWDOLW\�IURP�3&�DFTXLUHG�UDSLG�JURZWK�DQG�DUH�D�PDMRU�
FRQFHUQ�RI�WKH�RQFRORJ\�VHUYLFH��$IWHU����\HDUV��WKH�LQFLGHQFH�ZLOO�LQFUHDVH�
E\�����WLPHV��)LYH�\HDU�VXUYLYDO�UDWH�UHPDLQV�ORZ�

ɆɈɊɎɈɅɈȽɂɑȿɋɄȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�ɊȿȺɄɌɂȼɇɕɏ�
ɂɁɆȿɇȿɇɂɃ�ɉɊɂɅȿɀȺɓɂɏ�Ʉ�ɈɉɍɏɈɅɂ�ɍɑȺɋɌɄɈȼ�
ɋɅɂɁɂɋɌɈɃ�ɈȻɈɅɈɑɄɂ�ɀȿɅɍȾɄȺ�ɍ�ȻɈɅɖɇɕɏ�ɊȺɄɈɆ�
ɀȿɅɍȾɄȺ�
Ɉ�ɇ��Ɍɨɦɱɭɤ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɛ�ɧ��� ɩɪɨɮ�� Ⱥ�Ⱥ�� ɋɬɚɞɧɢɤɨɜ�� ɤ�ɦ�ɧ��Ɇ�Ⱥ��
ɋɟɧɶɱɭɤɨɜɚ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɚɤɬɢɜɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɠɟɥɭɞɤɚ�
�ɋɈɀ��ɧɚ�ɭɱɚɫɬɤɚɯ��ɩɪɢɥɟɠɚɳɢɯ�ɤ�ɨɩɭɯɨɥɢ�ɭ�ɛɨɥɶɧɵɯ�ɪɚɤɨɦ�ɠɟɥɭɞɤɚ�
ɢɡɭɱɟɧɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱦɚɬɶ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɭɸ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɢ� ɨɰɟɧɢɬɶ� ɤɥɢɧɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɪɟɚɤɬɢɜɧɵɯ�
ɢɡɦɟɧɟɧɢɣ�ɋɈɀ�ɧɚ�ɭɱɚɫɬɤɚɯ��ɩɪɢɥɟɠɚɳɢɯ�ɤ�ɨɩɭɯɨɥɢ�ɭ�ɛɨɥɶɧɵɯ�ɪɚɤɨɦ�
ɠɟɥɭɞɤɚ� �Ɋɀ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɵ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɟ�
ɩɪɟɩɚɪɚɬɵ� ��� ɛɨɥɶɧɵɯ� Ɋɀ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ɛɵɥ� ɪɚɜɟɧ�
����������� Ɇɚɬɟɪɢɚɥ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɡɚɛɢɪɚɥɢ�� ɨɬɫɬɭɩɚɹ� �±�� ɫɦ�
ɨɬ� ɤɪɚɹ� ɨɩɭɯɨɥɢ�� ɫɪɚɡɭ� ɩɨɫɥɟ� ɭɞɚɥɟɧɢɹ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ� ɢ�
ɩɨɞɜɟɪɝɚɥɢ�ɫɬɚɧɞɚɪɬɧɨɣ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɟ�ɫ�ɨɤɪɚɲɢɜɚɧɢɟɦ�
ɫɪɟɡɨɜ� ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ� Ɇɚɣɟɪɚ� ɢ� ɷɨɡɢɧɨɦ� ɢ� ɩɨ� ȼɚɧ�Ƚɢɡɨɧɭ��
ɂɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɚɧɬɢɬɟɥ� ɤ� &'���$E��� �&ORQH� 4%(QG������ Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ�ɪɚɡɦɟɪɵ�ɨɩɭɯɨɥɢ�ɩɨɥɨɠɢɬɟɥɶɧɨ�ɤɨɪɪɟɥɢɪɭɸɬ�ɫ�ɜɵɪɚɠɟɧɧɨɫɬɶɸ�
ɚɬɪɨɮɢɱɟɫɤɢɯ�ɢɡɦɟɧɟɧɢɣ�ɋɈɀ��U �������S ������ɢ�ɨɬɪɢɰɚɬɟɥɶɧɨ�±�ɫ�
ɧɚɥɢɱɢɟɦ�ɷɪɚɞɢɤɚɰɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɞɨ�ɨɩɟɪɚɰɢɢ��U ��������S ��������
Ɋɚɡɦɟɪ�ɨɩɭɯɨɥɢ�ɛɵɥ�ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ�ɩɪɢ�ɫɥɚɛɨɣ�ɚɬɪɨɮɢɢ�ɋɈɀ��
ɱɟɦ�ɩɪɢ�ɜɵɪɚɠɟɧɧɨɣ����������ɢ��������ɫɦ��ɪ ��������ɢ�ɡɧɚɱɢɦɨ�ɦɟɧɶɲɟ�
ɩɪɢ�ɧɚɥɢɱɢɢ�ɷɪɚɞɢɤɚɰɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɚɧɚɦɧɟɡɟ�����������ɢ����������
ɫɦ�� ɪ �������� ɇɚɥɢɱɢɟ� ɦɟɬɚɫɬɚɡɨɜ� ɜ� ɪɟɝɢɨɧɚɪɧɵɯ� ɥɢɦɮɚɬɢɱɟɫɤɢɯ�
ɭɡɥɚɯ� ɤɨɪɪɟɥɢɪɨɜɚɥɨ� ɫ� ɧɚɥɢɱɢɟɦ� ɞɢɥɹɬɢɪɨɜɚɧɧɵɯ� ɤɚɩɢɥɥɹɪɨɜ� ɜ�
ɩɨɞɫɥɢɡɢɫɬɨɣ� ɨɫɧɨɜɟ� ɋɈɀ� �U ������� S ������� ɢ� ɫ� ɜɵɪɚɠɟɧɧɨɫɬɶɸ�
ɚɬɪɨɮɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɋɈɀ� �U ������� S �������� ɉɪɢ� ɧɚɥɢɱɢɢ�
ɦɟɬɚɫɬɚɡɨɜ� ɜ� ɥɢɦɮɚɬɢɱɟɫɤɢɟ� ɭɡɥɵ� ɞɢɥɹɬɢɪɨɜɚɧɧɵɟ� ɤɚɩɢɥɥɹɪɵ� ɜ�
ɩɨɞɫɥɢɡɢɫɬɨɣ�ɨɫɧɨɜɟ��ɉɈ��ɋɈɀ�ɨɩɪɟɞɟɥɹɥɢɫɶ�ɜ�������ɫɥɭɱɚɟɜ��ɚ�ɩɪɢ�
ɨɬɫɭɬɫɬɜɢɢ�±�ɜ������ɪ �������ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɭ�������ɫ�ɦɟɬɚɫɬɚɡɚɦɢ�
ɜ�Ʌɍ�ɢ�ɭ�������ɛɟɡ�ɦɟɬɚɫɬɚɡɨɜ�ɜɵɹɜɥɟɧɵ�ɜɵɪɚɠɟɧɧɵɟ�ɚɬɪɨɮɢɱɟɫɤɢɟ�
ɢɡɦɟɧɟɧɢɹ�ɋɈɀ��ɪ �������ɇɟ�ɨɬɦɟɱɟɧɨ�ɪɚɡɥɢɱɢɣ�ɜ�ɩɥɨɬɧɨɫɬɢ�ɫɨɫɭɞɨɜ�
ɜ�ɫɨɛɫɬɜɟɧɧɨɣ�ɩɥɚɫɬɢɧɤɟ�ɋɈɀ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɢ�ɨɬɫɭɬɫɬɜɢɢ�ɦɟɬɚɫɬɚɡɨɜ�
ɜ� Ʌɍ�� ȼɵɜɨɞɵ�� Ʉɥɢɧɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ� ɢ� ɫɜɹɡɶ� ɫ� ɩɪɨɝɪɟɫɫɢɟɣ� Ɋɀ�
ɦɨɠɟɬ�ɡɚɜɢɫɟɬɶ�ɨɬ�ɧɚɥɢɱɢɹ�ɞɢɥɹɬɢɪɨɜɚɧɧɵɯ�ɤɚɩɢɥɥɹɪɨɜ�ɜ�ɉɈ�ɋɈɀ��
ɜɵɪɚɠɟɧɧɨɫɬɢ�ɚɬɪɨɮɢɢ�ɋɈɀ�ɢ�ɧɚɥɢɱɢɹ�ɷɪɚɞɢɤɚɰɢɨɧɧɨɣ�ɬɟɪɚɩɢɢ�ɞɨ�
ɨɩɟɪɚɰɢɢ�

0253+2/2*,&$/�&+$5$&7(5,67,&6�2)�5($&7,9(�
&+$1*(6�$'-$&(17�2)�7+(�*$675,&�08&26$�1($5�
78025�,1�3$7,(176�:,7+�*$675,&�&$1&(5
Ɉ�1��7RPFKXN
6FLHQWL¿F�$GYLVRUV�±�'%LRO6FL��3URI��$�$��6WDGQLNRY��&DQG0HG6FL�0�$��
6HQFKXNRYD
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ��5HDFWLYH�FKDQJHV�LQ�WKH�JDVWULF�PXFRVD�LQ�DUHDV�DGMDFHQW�WR�
WKH� WXPRU� LQ� SDWLHQWV�ZLWK� JDVWULF� FDQFHU� DUH� QRW�ZHOO� XQGHUVWRRG��$LP��
7R�HYDOXDWH�WKH�PRUSKRORJLFDO�FKDUDFWHULVWLFV�DQG�FOLQLFDO�VLJQL¿FDQFH�RI�
UHDFWLYH�FKDQJHV�*0�LQ�DUHQHDU�WKH�WXPRU�LQ�SDWLHQWV�ZLWK�JDVWULF�FDQFHU��
0DWHULDOV�DQG�PHWKRGV��7KLV�VWXG\�H[DPLQHG�WKH�PRUSKRORJLFDO�FKDQJHV�RI�
WKH�JDVWULF�PXFRVD�DURXQG�WKH�VWRPDFK�FDQFHU�LQ�SDWLHQWV�WR�FRUUHODWH�WKHP�
ZLWK� WXPRU� SURJUHVVLRQ�� 7ZHQW\� WKUHH� SDWLHQWV� �DYHUDJH� DJH� ����������
\HDUV�� ZLWK� KLVWRORJLFDOO\� FRQ¿UPHG� JDVWULF� FDQFHU� ZHUH� VHOHFWHG� IRU�
VWXG\��7LVVXH� VDPSOHV�� WDNHQ� DW� OHDVW� �±�FP�DZD\� IURP� WKH� HGJH�RI� WKH�
WXPRU��ZHUH�SURFHVVHG� IRU�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ��6HFWLRQV�ZHUH�
VWDLQHG�ZLWK�0D\HU¶V�KHPDWR[\OLQ�HRVLQ��DQG�&'���DQWLERG\��5HVXOWV��:H�
IRXQG�WKDW�WKH�WXPRU�VL]H�SRVLWLYHO\�FRUUHODWHG�ZLWK�WKH�VHYHULW\�RI�DWURSKLF�
FKDQJHV�LQ�WKH�JDVWULF�PXFRVD��U �������S ������DQG�QHJDWLYHO\�FRUUHODWHG�
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ZLWK�WKH�FRPSOHWLRQ�RI�WKH�HUDGLFDWLRQ�WKHUDS\�SULRU�WR�VXUJHU\��U ��������
S �������� )RU� LQVWDQFH�� WKH� WXPRUV� ZHUH� VLJQL¿FDQWO\� ODUJHU� LQ� SDWLHQWV�
ZLWK�WKH�KLJKHU�GHJUHH�RI�JDVWULF�PXFRVDO�DWURSK\���������YV����������FP��
UHVSHFWIXOO\��S �������DQG�ZHUH�VLJQL¿FDQWO\�VPDOOHU�LQ�WKH�SDWLHQWV�ZLWK�
WKH�KLVWRU\�RI�HUDGLFDWLRQ�WKHUDS\�����������YV�����������FP��UHVSHFWIXOO\��
S ��������7KH�SUHVHQFH�RI�PHWDVWDVHV�LQ�UHJLRQDO�O\PSK�QRGHV�SRVLWLYHO\�
FRUUHODWHG�ZLWK�WKH�SUHVHQFH�RI�GLODWHG�FDSLOODULHV�LQ�WKH�JDVWULF�VXEPXFRVD�
�U �������S �������LQ�������RI�FDVHV��DQG�VHYHUH�JDVWULF�PXFRVDO�DWURSK\�
�U �������S �������LQ�������RI�FDVHV���&RQFOXVLRQ��7KHUHIRUH��ZH�SURSRVH�
WKDW�WKH�PDUNHG�GLODWDWLRQ�RI�VXEPXFRVDO�PLFURYHVVHOV�DQG�WKH�KLJK�GHJUHH�
RI�JDVWULF�PXFRVDO�DWURSK\�PD\�EH�LQGLFDWLYH�RI�JDVWULF�FDQFHU�SURJUHVVLRQ�

ɆȿɋɌɇȺə�ȼɈɋɉȺɅɂɌȿɅɖɇȺə�ɊȿȺɄɐɂə�ɇȺ�ɈɋɇɈȼȿ�
ɐɂɌɈɅɈȽɂɑȿɋɄɈȽɈ�ɂɋɋɅȿȾɈȼȺɇɂə�ɉȿɊɂɉɊɈɌȿɁɇɈɃ�
ɂɇɎȿɄɐɂɂ�ɄɊɍɉɇɕɏ�ɋɍɋɌȺȼɈȼ�
ɋ�Ⱥ��Ɉɲɤɭɤɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɉ��ȼɨɥɨɲɢɧ��ɞ�ɦ�ɧ��Ⱥ�ȼ��
ȿɪɟɦɢɧ

Ɇɨɫɤɨɜɫɤɢɣ�ɨɛɥɚɫɬɧɨɣ�ɧɚɭɱɧɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ�ɤɥɢɧɢɱɟɫɤɢɣ�
ɢɧɫɬɢɬɭɬ�ɢɦ��Ɇ�Ɏ��ȼɥɚɞɢɦɢɪɫɤɨɝɨ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
ȼɜɟɞɟɧɢɟ�� ɗɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɤɪɭɩɧɵɯ� ɫɭɫɬɚɜɨɜ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɭɥɭɱɲɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɨɜ�� Ɉɞɧɢɦ� ɢɡ� ɬɹɠɟɥɵɯ�
ɨɫɥɨɠɧɟɧɢɣ� ɹɜɥɹɟɬɫɹ� ɩɟɪɢɩɪɨɬɟɡɧɨɟ� ɢɧɮɢɰɢɪɨɜɚɧɢɟ�� ɗɬɨɬ�
ɩɪɨɰɟɫɫ� ɜ� ɫɥɭɱɚɟ� ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɧɟɚɞɟɤɜɚɬɧɨɝɨ�
ɥɟɱɟɧɢɹ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɬɹɠɟɥɵɦ� ɩɨɫɥɟɞɫɬɜɢɹɦ� ±� ɪɚɡɜɢɬɢɸ�
ɨɫɬɟɨɦɢɟɥɢɬɚ�� ɨɛɪɚɡɨɜɚɧɢɸ� ɞɟɮɟɤɬɨɜ� ɤɨɫɬɟɣ�� ɭɞɚɥɟɧɢɸ� ɩɪɨɬɟɡɚ� ɢ�
ɞɚɠɟ�ɥɟɬɚɥɶɧɨɦɭ�ɢɫɯɨɞɭ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɍɥɭɱɲɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɩɟɪɢɩɪɨɬɟɡɧɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ� ɤɪɭɩɧɵɯ�
ɫɭɫɬɚɜɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋ� ����� ɩɨ� ����� ɝ�� ɜ� ɨɬɞɟɥɟɧɢɢ�
ɨɪɬɨɩɟɞɢɢ� ɆɈɇɂɄɂ� ɢɦ�� Ɇ�Ɏ�� ȼɥɚɞɢɦɢɪɫɤɨɝɨ� ɧɚɛɥɸɞɚɥɢ� ���
ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɫɬɪɵɦ�� ɯɪɨɧɢɱɟɫɤɢɦ� ɢ� ɜɹɥɨɬɟɤɭɳɢɦ� ɜɨɫɩɚɥɟɧɢɟɦ�
ɜ� ɨɛɥɚɫɬɢ� ɞɥɢɬɟɥɶɧɵɯ� ɢɦɩɥɚɧɬɚɬɨɜ� ɤɪɭɩɧɵɯ� ɫɭɫɬɚɜɨɜ�� ɂɡ� ɧɢɯ�
ɦɭɠɱɢɧ�±�����ɠɟɧɳɢɧ�±�����ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɝɨɞɚ��ɇɚɢɛɨɥɶɲɭɸ�
ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ�ɩɚɰɢɟɧɬɵ�ɫ�ɝɧɨɣɧɵɦ�ɩɨɪɚɠɟɧɢɟɦ�ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ�
ɫɭɫɬɚɜɚ� �Q ����� ɇɚɝɧɨɟɧɢɟ� ɩɨɫɥɟ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɹ� ɤɨɥɟɧɧɨɝɨ�
ɫɭɫɬɚɜɚ� ɨɬɦɟɱɟɧɨ� ɭ� �� ɩɚɰɢɟɧɬɨɜ�� ɋ� ɰɟɥɶɸ� ɨɩɪɟɞɟɥɟɧɢɹ� ɯɚɪɚɤɬɟɪɚ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢ� ɬɚɤɬɢɤɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɩɟɪɢɩɪɨɬɟɡɧɨɝɨ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ� ɜ� ɩɪɟɞɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�
ɢɡɭɱɚɟɬɫɹ� ɰɢɬɨɥɨɝɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ� ɚɫɩɢɪɚɰɢɨɧɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢɡ�
ɨɱɚɝɚ�ɜɨɫɩɚɥɟɧɢɹ��Ɇɟɫɬɧɚɹ�ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ�ɪɟɚɤɰɢɹ�ɨɰɟɧɢɜɚɥɚɫɶ�ɩɨ�
ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ�ɢ�ɤɚɱɟɫɬɜɟɧɧɨɦɭ�ɤɥɟɬɨɱɧɨɦɭ�ɫɨɫɬɚɜɭ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɫɟ� ɰɢɬɨɝɪɚɦɦɵ� ɛɵɥɢ� ɩɨɞɪɚɡɞɟɥɟɧɵ� ɧɚ� ɫɥɟɞɭɸɳɢɟ�
ɜɚɪɢɚɧɬɵ�� ɪɟɚɤɬɢɜɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɜ� ɨɬɜɟɬ� ɧɚ� ɢɧɨɪɨɞɧɨɟ� ɬɟɥɨ��
ɯɪɨɧɢɱɟɫɤɨɟ� ɩɪɨɞɭɤɬɢɜɧɨɟ� ɜɨɫɩɚɥɟɧɢɟ�� ɯɪɨɧɢɱɟɫɤɨɟ� ɜɨɫɩɚɥɟɧɢɟ�
ɫ� ɪɟɡɨɪɛɰɢɟɣ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɨɝɨ�� ɤɚɤɚɹ� ɫɬɚɞɢɹ�
ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɪɟɨɛɥɚɞɚɟɬ� ɢ� ɤɚɤɢɟ� ɬɤɚɧɢ� ɜɨɜɥɟɱɟɧɵ�
ɜ� ɷɬɨɬ� ɩɪɨɰɟɫɫ�� ɩɪɢɦɟɧɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɜɚɪɢɚɧɬɵ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ��ɯɢɪɭɪɝɢɱɟɫɤɚɹ�ɫɚɧɚɰɢɹ�ɨɱɚɝɚ�ɜɨɫɩɚɥɟɧɢɹ�ɛɟɡ�ɭɞɚɥɟɧɢɹ�
ɷɧɞɨɩɪɨɬɟɡ��ɨɞɧɨɷɬɚɩɧɨɟ�ɪɟɜɢɡɢɨɧɧɨɟ�ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟ�ɤɪɭɩɧɵɯ�
ɫɭɫɬɚɜɨɜ�� ɞɜɭɯɷɬɚɩɧɨɟ� ɥɟɱɟɧɢɟ�� ɜɤɥɸɱɚɸɳɟɟ� ɯɢɪɭɪɝɢɱɟɫɤɭɸ�
ɫɚɧɚɰɢɸ�� ɭɞɚɥɟɧɢɟ� ɷɧɞɨɩɪɨɬɟɡɚ� ɢ� ɭɫɬɚɧɨɜɤɭ� ɰɟɦɟɧɬɧɨɝɨ� ɫɩɟɣɫɟɪɚ��
ɢɦɩɪɟɝɧɢɪɨɜɚɧɧɨɝɨ� ɚɧɬɢɛɢɨɬɢɤɚɦɢ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɩɨɜɬɨɪɧɵɦ�
ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟɦ�� ɭɞɚɥɟɧɢɟ� ɷɧɞɨɩɪɨɬɟɡɚ� ɫ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɩɨɞɜɡɞɨɲɧɨ�ɛɟɞɪɟɧɧɨɝɨ� ɧɟɨɚɪɬɪɨɡɚ� ɢɥɢ� ɤɨɫɬɧɨɝɨ� ɚɧɤɢɥɨɡɚ� ɫɭɫɬɚɜɚ��
Ɋɟɡɭɥɶɬɚɬɵ��Ɋɟɚɤɬɢɜɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɜ�ɨɬɜɟɬ�ɧɚ�ɢɧɨɪɨɞɧɨɟ�ɬɟɥɨ��Ⱦɚɧɧɚɹ�
ɰɢɬɨɥɨɝɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ� ɩɨɥɭɱɟɧɚ� ɭ� ɞɜɭɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɪɚɧɧɢɦ�
ɩɟɪɢɩɪɨɬɟɡɧɵɦ�ɢɧɮɢɰɢɪɨɜɚɧɢɟɦ�ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ�ɫɭɫɬɚɜɚ��ɉɪɨɜɟɞɟɧɚ�
ɯɢɪɭɪɝɢɱɟɫɤɚɹ� ɫɚɧɚɰɢɹ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ� ɷɧɞɨɩɪɨɬɟɡɚ� ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ�
ɫɭɫɬɚɜɚ�� ɏɪɨɧɢɱɟɫɤɨɟ� ɩɪɨɞɭɤɬɢɜɧɨɟ� ɜɨɫɩɚɥɟɧɢɟ�� ɨɬɦɟɱɟɧɨ� ɜ� ���
ɫɥɭɱɚɹɯ�� Ⱦɥɹ� ɜɵɛɨɪɚ� ɬɚɤɬɢɤɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɜ� ɞɚɧɧɨɣ�
ɝɪɭɩɩɟ�ɢɫɩɨɥɶɡɨɜɚɧ�ɦɟɬɨɞ�ɨɩɪɟɞɟɥɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɫɟɝɦɟɧɬɨɹɞɟɪɧɵɯ�
ɧɟɣɬɪɨɮɢɥɨɜ� ɜ� ɫɜɟɠɟɡɚɦɨɪɨɠɟɧɧɵɯ� ɩɚɪɚɚɪɬɢɤɭɥɹɪɧɵɯ� ɬɤɚɧɹɯ� ɜ�
ɨɛɥɚɫɬɢ�ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ�ɫɭɫɬɚɜɚ��ȼ���ɫɥɭɱɚɹɯ�ɜɵɩɨɥɧɟɧɨ�ɪɟɜɢɡɢɨɧɧɨɟ�
ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɫɟɩɬɢɱɟɫɤɨɣ� ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ�
ɤɨɦɩɨɧɟɧɬɨɜ� ɷɧɞɨɩɪɨɬɟɡɚ� ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ� ɫɭɫɬɚɜɚ�� ȼ� �� ɫɥɭɱɚɹɯ�
ɜɵɩɨɥɧɟɧɚ� ɯɢɪɭɪɝɢɱɟɫɤɚɹ� ɫɚɧɚɰɢɹ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ� ɷɧɞɨɩɪɨɬɟɡɚ�
ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ� ɫɭɫɬɚɜɚ�� ɜ� �� ɫɥɭɱɚɹɯ� ±� ɫɚɧɚɰɢɹ� ɫ� ɫɨɯɪɚɧɟɧɢɟɦ�
ɷɧɞɨɩɪɨɬɟɡɚ�ɤɨɥɟɧɧɨɝɨ�ɫɭɫɬɚɜɚ��ȼ���ɫɥɭɱɚɹɯ�ɜɵɩɨɥɧɟɧɚ�ɯɢɪɭɪɝɢɱɟɫɤɚɹ�
ɫɚɧɚɰɢɹ� ɨɱɚɝɚ� ɜɨɫɩɚɥɟɧɢɹ�� ɭɞɚɥɟɧɢɟ� ɤɨɦɩɨɧɟɧɬɨɜ� ɷɧɞɨɩɪɨɬɟɡɚ�
ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ� ɫɭɫɬɚɜɚ� ɫ� ɭɫɬɚɧɨɜɤɨɣ� ɚɪɬɢɤɭɥɢɪɭɸɳɟɝɨ�ɰɟɦɟɧɬɧɨɝɨ�
ɫɩɟɣɫɟɪɚ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɪɟɜɢɡɢɨɧɧɵɦ� ɷɧɞɨɩɪɨɬɟɡɢɪɨɜɚɧɢɟɦ�
ɱɟɪɟɡ� �±�� ɦɟɫ�� ɏɪɨɧɢɱɟɫɤɨɟ� ɜɨɫɩɚɥɟɧɢɟ� ɫ� ɪɟɡɨɪɛɰɢɟɣ� ɤɨɫɬɧɨɣ�
ɬɤɚɧɢ� ɧɚɛɥɸɞɚɥɢ� ɜ� �� ɫɥɭɱɚɹɯ� ɝɧɨɣɧɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ�
ɢ� ɤɨɥɟɧɧɨɝɨ� ɫɭɫɬɚɜɨɜ�� ȼ� ɰɢɬɨɥɨɝɢɱɟɫɤɨɦ� ɦɚɬɟɪɢɚɥɟ� ɧɚɪɹɞɭ�

ɫ� ɥɟɣɤɨɰɢɬɚɦɢ� �ɜ� ɭɦɟɪɟɧɧɨɦ� ɤɨɥɢɱɟɫɬɜɟ��� ɮɢɛɪɨɛɥɚɫɬɚɦɢ� ɢ�
ɮɢɛɪɨɰɢɬɚɦɢ� ɛɵɥɢ� ɨɛɧɚɪɭɠɟɧɵ� ɨɫɬɟɨɤɥɚɫɬɵ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɷɬɨɣ�
ɝɪɭɩɩɵ�ɜɵɩɨɥɧɟɧɨ�ɭɞɚɥɟɧɢɟ�ɷɧɞɨɩɪɨɬɟɡɚ�ɬɚɡɨɛɟɞɪɟɧɧɨɝɨ����ɫɥɭɱɚɹ��
ɢ� ɤɨɥɟɧɧɨɝɨ� ��� ɫɥɭɱɚɹ�� ɫɭɫɬɚɜɨɜ�� ȼɵɜɨɞɵ�� ɋ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɰɢɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɢ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɦɟɬɨɞɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɭɞɚɥɨɫɶ�
ɭɥɭɱɲɢɬɶ� ɪɟɡɭɥɶɬɚɬ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɩɟɪɢɩɪɨɬɟɡɧɨɝɨ�
ɢɧɮɢɰɢɪɨɜɚɧɢɹ�ɤɪɭɩɧɵɯ�ɫɭɫɬɚɜɨɜ�ɞɨ�������
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6�$��2VKNXNRY
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��9�3��9RORVKLQ��'0HG6FL�$�9��
(UHPLQ
0RVFRZ�5HJLRQDO�5HVHDUFK�&OLQLFDO�,QVWLWXWH�QDPHG�DIWHU�0�)��
9ODGLPLUVN\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� UHSODFHPHQW� RI� ODUJH� MRLQWV� WR� LPSURYH� WKH� OLYHV� RI�
SDWLHQWV�� 2QH� RI� WKH� PDMRU� FRPSOLFDWLRQV� LV� SHULSURVWKHWLF� LQIHFWLRQ��
7KLV�SURFHVV�� LQ� WKH�FDVH�RI�GHOD\HG�GLDJQRVLV�DQG� LQDGHTXDWH� WUHDWPHQW�
FDQ� OHDG� WR� VHYHUH� FRQVHTXHQFHV� ±� GHYHORSPHQW� RI� RVWHRP\HOLWLV�� WKH�
IRUPDWLRQ�RI�ERQH�GHIHFWV��UHPRYDO�RI�WKH�SURVWKHVLV��DQG�HYHQ�GHDWK��$LP��
,PSURYHG�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�SHULSURVWKHWLF�LQÀDPPDWLRQ�RI�ODUJH�
MRLQWV��0DWHULDOV� DQG�PHWKRGV��)URP������ WR������ LQ� WKH�GHSDUWPHQW�RI�
RUWKRSHGLFV�0�)��9ODGLPLUVNL\�021,&$�REVHUYHG����SDWLHQWV�ZLWK�DFXWH��
FKURQLF�DQG�ORZ�JUDGH�LQÀDPPDWLRQ�LQ�WKH�DUHD�RI�ORQJ�WHUP�LPSODQWV�RI�
ODUJH�MRLQWV��$PRQJ�WKHP��PHQ�±�����ZRPHQ�±�����DJHG����WR����\HDUV��
7KH� ODUJHVW� JURXS� FRQVLVWHG� RI� SDWLHQWV�ZLWK� SXUXOHQW� OHVLRQV� RI� WKH� KLS�
MRLQW�������6XSSXUDWLRQ�DIWHU�NQHH�DUWKURSODVW\�ZDV�REVHUYHG�LQ���SDWLHQWV��
,Q�RUGHU�WR�GHWHUPLQH�WKH�QDWXUH�RI�WKH�LQÀDPPDWRU\�SURFHVV�DQG�VXUJLFDO�
WUHDWPHQW� SHULSURVWKHWLF� LQIHFWLRQ� SUHRSHUDWLYH� VWXG\�PDWHULDO� DVSLUDWLRQ�
F\WRORJLFDO� SLFWXUH� RI� WKH� VRXUFH� RI� LQÀDPPDWLRQ�� /RFDO� LQÀDPPDWRU\�
UHVSRQVH�ZDV�DVVHVVHG�E\�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�FRPSRVLWLRQ�RI�WKH�
FHOO��$V�D�UHVXOW�RI�WKH�VWXG\��DOO�F\WRJUDP�ZHUH�GLYLGHG�LQWR�WKH�IROORZLQJ�
RSWLRQV�� ±� 5HDFWLYH� VWDWH� LQ� UHVSRQVH� WR� D� IRUHLJQ� ERG\�� ±� &KURQLF�
LQÀDPPDWLRQ�SURGXFWLYH�� ±�&KURQLF� LQÀDPPDWLRQ�ZLWK�ERQH� UHVRUSWLRQ��
'HSHQGLQJ� RQ� ZKLFK� VWDJH� RI� WKH� LQÀDPPDWRU\� SURFHVV� DQG� ZKLFK�
GRPLQDWHV�WKH�WLVVXH�LQYROYHG�LQ�WKLV�SURFHVV��WKH�IROORZLQJ�HPERGLPHQWV�
DSSOLHG� WR� VXUJLFDO� LQWHUYHQWLRQV�� ±� 'HEULGHPHQW� RI� WKH� LQÀDPPDWRU\�
IRFXV� ZLWKRXW� UHPRYLQJ� WKH� SURVWKHVLV�� ±� 2QH�VWDJH� UHYLVLRQ� FDVHV� RI�
ODUJH�MRLQWV��±�$�WZR�VWDJH�WUHDWPHQW��LQFOXGLQJ�GHEULGHPHQW��UHPRYDO�RI�
WKH�SURVWKHVLV� DQG� WKH� FHPHQW�SODQW� VSDFHU� LPSUHJQDWHG�ZLWK� DQWLELRWLFV�
IROORZHG� E\� UH� HQGRSURVWKHVLV�� ±� 5HPRYDO� RI� WKH� SURVWKHVLV� ZLWK� WKH�
IRUPDWLRQ�RI�WKH�LOLDF��IHPRUDO�QHRDUWUR]D�RU�ERQ\�DQN\ORVLV�RI�WKH�MRLQW��
5HVXOWV�� 5HDFWLYH� VWDWH� LQ� UHVSRQVH� WR� D� IRUHLJQ� ERG\�� 7KLV� F\WRORJLFDO�
SLFWXUH� REWDLQHG� IURP� �� SDWLHQWV� ZLWK� HDUO\� SHULSURVWKHWLF� LQIHFWLRQ� RI�
WKH� KLS�� 3HUIRUPHG� GHEULGHPHQW� ZLWK� SUHVHUYDWLRQ� RI� KLS� SURVWKHVLV�� ±�
&KURQLF�SURGXFWLYH�LQÀDPPDWLRQ�ZDV�QRWHG�LQ����FDVHV��)RU�FKRRVLQJ�D�
VXUJLFDO�WUHDWPHQW�LQ�WKLV�JURXS�XVHG�PHWKRG�IRU�GHWHUPLQLQJ�WKH�QXPEHU�
RI�VHJPHQWHG�QHXWURSKLOV�LQ�WKH�IUR]HQ��SDUD�DUWLFXODU�WLVVXHV�LQ�WKH�KLS��,Q�
��FDVHV��DQG�KROGV�5HYLVLRQ�DUWKURSODVW\�LQ�SDWLHQWV�ZLWK�DVHSWLF�ORRVHQLQJ�
RI� KLS� HQGRSURVWKHVLV� FRPSRQHQWV�� ,Q� �� FDVHV� XQGHUZHQW� VXUJLFDO� DQG�
UHKDELOLWDWLRQ�RI�SUHVHUYLQJ�KLS�SURVWKHVLV� LQ���FDVHV�VDQLWDWLRQ�UHWDLQLQJ�
WRWDO�NQHH�UHSODFHPHQW��,Q���FDVHV�XQGHUZHQW�VXUJLFDO�DQG�UHKDELOLWDWLRQ�RI�
WKH�VRXUFH�RI�LQÀDPPDWLRQ��UHPRYDO�RI�FRPSRQHQWV�RI�KLS�HQGRSURVWKHVLV�
ZLWK�LQVWDOODWLRQ�DUWLFXODWHV�FHPHQW�VSDFHU��IROORZHG�E\�UHYLVLRQ�FDVHV�LQ�
VHYHQ�RU�HLJKW�PRQWKV��±�&KURQLF�LQÀDPPDWLRQ�ZLWK�ERQH�UHVRUSWLRQ�ZDV�
REVHUYHG� LQ� �� FDVHV� DQG� SXUXOHQW� OHVLRQV� RI� WKH� KLS� DQG� NQHH� MRLQWV�� ,Q�
F\WRORJLFDO� PDWHULDO� DORQJ� ZLWK� OHXNRF\WHV� �LQ� PRGHUDWLRQ��� ¿EUREODVWV�
DQG�¿EURF\WHV�ZHUH� IRXQG� RVWHRFODVWV�� 3DWLHQWV� LQ� WKLV� JURXS� SHUIRUPHG�
WKH�UHPRYDO�RI�KLS��Q ���DQG�NQHH��Q ���RI�WKH�MRLQWV��&RQFOXVLRQ��:LWK�
WKH�XVH�RI�F\WRORJLFDO�DQG�KLVWRORJLFDO�PHWKRGV�RI�LQYHVWLJDWLRQ�ZHUH�DEOH�
WR�LPSURYH�WKH�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW�RI�SHULSURVWKHWLF�LQIHFWLRQ�RI�
ODUJH�MRLQWV�WR�������

ȼȿɊɌȿȻɊɈɉɅȺɋɌɂɄȺ�ȼ�ɌɊȺȼɆȺɌɈɅɈȽɂ�ɂ�ɈɊɌɈɉȿȾɂɂ�
Ⱦ�ȼ��Ɂɢɦɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱦ�Ⱥ��Ɉɝɭɪɰɨɜ
ɋɚɦɚɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɚɱɚɥɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬɚ�ɜ�ɦɟɞɢɰɢɧɟ�
ɨɬɧɨɫɹɬ�ɤ����ɦ�ɝɨɞɚɦ�ɩɪɨɲɥɨɝɨ�ɫɬɨɥɟɬɢɹ��ɢ�ɩɢɨɧɟɪɚɦɢ�ɜ�ɩɪɢɦɟɧɟɧɢɢ�
ɩɨɥɢɦɟɪɨɜ� ɫɱɢɬɚɸɬɫɹ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɵɟ� ɯɢɪɭɪɝɢ�� ȼ� ����� ɝ�� 2WWR�
5RRP� ɜɩɟɪɜɵɟ� ɩɪɟɞɥɨɠɢɥ� ɢ� ɢɫɩɨɥɶɡɨɜɚɥ� ɩɨɥɢɦɟɬɢɥɦɟɬɚɤɪɢɥɚɬ� ɜ�



345

Секция «Общая хирургия»

ɡɭɛɨɜɪɚɱɟɛɧɨɣ�ɩɪɚɤɬɢɤɟ��ɜ�ɤɚɱɟɫɬɜɟ�ɛɚɡɨɜɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɞɥɹ�ɩɪɨɬɟɡɨɜ�
ɡɭɛɨɜ���ȼ������ɝ��-��&KDUQO\�ɜɩɟɪɜɵɟ�ɩɪɟɞɥɨɠɢɥ�ɢ�ɜɵɩɨɥɧɢɥ�ɮɢɤɫɚɰɢɸ�
ɩɪɨɬɟɡɚ�ɝɨɥɨɜɤɢ�ɛɟɞɪɟɧɧɨɣ�ɤɨɫɬɢ�ɫ�ɩɨɦɨɳɶɸ�ɤɨɦɩɨɡɢɬɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɟɬɨɞɚ� ɱɪɟɫɤɨɠɧɨɣ� ɩɭɧɤɰɢɨɧɧɨɣ� ɜɟɪɬɟɛɪɨɩɥɚɫɬɢɤɢ�
ɞɚɬɢɪɨɜɚɧɨ� ����� ɝ��� ɤɨɝɞɚ� ɮɪɚɧɰɭɡɫɤɢɟ� ɧɟɣɪɨɯɢɪɭɪɝɢ� 3�� *DOLEHUW�
ɢ� +�� 'HUDPRQG� ɜɩɟɪɜɵɟ� ɭɫɩɟɲɧɨ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɚɧɧɭɸ� ɦɟɬɨɞɢɤɭ�
ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɤɨɫɬɧɨɣ� ɩɥɚɫɬɢɤɢ� ɬɟɥɚ� ɜɬɨɪɨɝɨ�ɲɟɣɧɨɝɨ� ɩɨɡɜɨɧɤɚ�
ɢɡ� ɨɬɤɪɵɬɨɝɨ� ɩɟɪɟɞɧɟɝɨ� ɞɨɫɬɭɩɚ� ɭ� ɩɚɰɢɟɧɬɤɢ� ɫ� ɚɝɪɟɫɫɢɜɧɨɣ�
ɝɟɦɚɧɝɢɨɦɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɨɰɟɧɤɚ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɜɟɪɬɟɛɪɨɩɥɚɫɬɢɤɢ� ɩɪɢ� ɥɟɱɟɧɢɢ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ� ɤɨɦɩɪɟɫɫɢɨɧɧɵɦɢ� ɩɟɪɟɥɨɦɚɦɢ� ɬɟɥ�
ɩɨɡɜɨɧɤɨɜ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱦɚɧɧɚɹ�ɪɚɛɨɬɚ�ɚɤɬɭɚɥɶɧɚ�ɜ�ɫɜɹɡɢ�ɫ�
ɪɨɫɬɨɦ�ɛɨɥɶɧɵɯ�ɫ�ɤɨɦɩɪɟɫɫɢɨɧɧɵɦɢ�ɩɟɪɟɥɨɦɚɦɢ�ɧɚ�ɮɨɧɟ�ɨɫɬɟɨɩɨɪɨɡɚ�
������� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɱɢɫɥɚ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɦɟɬɚɫɬɚɡɚɦɢ� ɨɩɭɯɨɥɟɣ� ɜ�
ɬɟɥɚ� ɩɨɡɜɨɧɤɨɜ� ɢ� ɧɚɥɢɱɢɟɦ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɢ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ�
ɝɟɦɚɧɝɢɨɦ��������ɫ�ɧɚɪɚɫɬɚɸɳɢɦ�ɬɪɚɜɦɚɬɢɡɦɨɦ��ȾɌɉ��ɤɚɬɚɫɬɪɨɮɵ��
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ� ɚɜɚɪɢɢ� ɢ� ɬ�ɞ��� ɛɟɡ� ɧɚɪɭɲɟɧɢɹ�ɮɭɧɤɰɢɢ� ɫɩɢɧɧɨɝɨ�
ɦɨɡɝɚ� ɢ� ɟɝɨ� ɫɬɪɭɤɬɭɪ� ������� Ɋɟɡɭɥɶɬɚɬɵ��ȼ� ɤɥɢɧɢɤɟ� ɬɪɚɜɦɚɬɨɥɨɝɢɢ��
ɨɪɬɨɩɟɞɢɢ�ɢ�ɷɤɫɬɪɟɦɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɋɚɦȽɆɍ�ɡɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ�
�����ɝ��ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ����ɨɩɟɪɚɰɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ�
ɤɨɦɩɪɟɫɫɢɨɧɧɵɦɢ�ɩɟɪɟɥɨɦɚɦɢ�ɬɟɥ�ɩɨɡɜɨɧɤɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����
ɥɟɬ��ɋɪɟɞɢ�ɧɢɯ�����ɨɩɟɪɚɰɢɣ�ɡɚɤɨɧɱɢɥɢɫɶ�ɛɟɡ�ɨɫɥɨɠɧɟɧɢɣ�ɢ�ɩɨɫɥɟ���
ɨɩɟɪɚɰɢɣ�ɛɵɥɢ�ɨɬɦɟɱɟɧɵ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ��ɫɜɹɡɚɧɧɵɟ�ɫ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ�ɰɟɦɟɧɬɚ�ɡɚ�ɩɪɟɞɟɥɵ�ɡɚɦɵɤɚɬɟɥɶɧɨɣ�ɩɥɚɫɬɢɧɤɢ�ɬɟɥɚ�
ɩɨɡɜɨɧɤɚ�� ȼɵɜɨɞɵ�� ɉɚɰɢɟɧɬɵ�� ɛɥɚɝɨɞɚɪɹ� ɩɪɢɦɟɧɟɧɢɸ� ɱɪɟɫɤɨɠɧɨɣ�
ɩɭɧɤɰɢɨɧɧɨɣ� ɜɟɪɬɟɛɪɨɩɥɚɫɬɢɤɢ�� ɛɵɥɢ� ɚɤɬɢɜɢɡɢɪɨɜɚɧɵ� ɧɚ� �±��ɟ�
ɫɭɬɤɢ� ɫ� ɦɨɦɟɧɬɚ� ɨɩɟɪɚɰɢɢ�� ɭ� ���� ɩɚɰɢɟɧɬɨɜ� ɧɚɛɥɸɞɚɥɢ� ɫɧɢɠɟɧɢɟ�
ɜɟɪɬɟɛɪɨɝɟɧɧɨɝɨ� ɛɨɥɟɜɨɝɨ� ɫɢɧɞɪɨɦɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɱɪɟɫɤɨɠɧɚɹ�
ɩɭɧɤɰɢɨɧɧɚɹ� ɜɟɪɬɟɛɪɨɩɥɚɫɬɢɤɚ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ�
ɢɡ� ɷɮɮɟɤɬɢɜɧɵɯ� ɢ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ�ɤɨɦɩɪɟɫɫɢɨɧɧɵɦɢ�ɩɟɪɟɥɨɦɚɦɢ�ɬɟɥ�ɩɨɡɜɨɧɤɨɜ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�'�$��2JXUWVRY
6DPDUD�6WDWH�0HGLFDO�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ�� 6WDUW� XVLQJ� SRO\PHWK\OPHWKDFU\ODWH� LQ� PHGLFLQH� UHIHUV� WR�
WKH� ��V� RI� WKH� ODVW� FHQWXU\� DQG� SLRQHHUV� LQ� WKH� DSSOLFDWLRQ� RI� SRO\PHUV�
FRQVLGHUHG�PD[LOORIDFLDO� VXUJHRQV�� �����2WWR�5RRP�ZDV� ¿UVW� SURSRVHG�
DQG�XVHG�LQ�GHQWDO�SUDFWLFH�SRO\PHWK\OPHWKDFU\ODWH��DV�WKH�EDVH�PDWHULDO�
IRU� SURVWKHWLF� WHHWK��� ,Q� ������ -�� &KDUQO\� ¿UVW� SURSRVHG� DQG� SHUIRUPHG�
¿[DWLRQ�RI�WKH�IHPRUDO�KHDG�SURVWKHVLV�XVLQJ�FRPSRVLWH�PDWHULDO��7KH�XVH�
RI� SHUFXWDQHRXV� YHUWHEURSODVW\� QHHGOH� LV� GDWHG� ������ ZKHQ� WKH� )UHQFK�
QHXURVXUJHRQV�3��*DOLEHUW� DQG�+��'HUDPRQG�¿UVW� VXFFHVVIXOO\� XVHG� WKLV�
WHFKQLTXH� ZKHQ� SHUIRUPLQJ� ERQH� JUDIWLQJ� ERG\� �� FHUYLFDO� YHUWHEUD� RI�
DQ�RSHQ� DQWHULRU� DSSURDFK�� WKH�SDWLHQW�ZLWK� DQ� DJJUHVVLYH�KHPDQJLRPD��
$LP��7KH�DLP�LV�WR�DVVHVV�WKH�HI¿FDF\�RI�YHUWHEURSODVW\�LQ�WKH�WUHDWPHQW�
RI� SDWLHQWV� ZLWK� SDWKRORJLF� FRPSUHVVLRQ� IUDFWXUHV� RI� YHUWHEUDO� ERGLHV��
0DWHULDOV�DQG�PHWKRGV��7KLV�ZRUN�LV�UHOHYDQW�GXH�WR�WKH�LQFUHDVH�LQ�SDWLHQWV�
ZLWK� FRPSUHVVLRQ� IUDFWXUHV� RI� RVWHRSRURWLF� ������� ZLWK� DQ� LQFUHDVLQJ�
QXPEHU�RI�SDWLHQWV�ZLWK�PHWDVWDWLF�WXPRUV�LQ�WKH�YHUWHEUDO�ERGLHV�DQG�WKH�
SUHVHQFH�RI�PDOLJQDQW�DQG�EHQLJQ�KHPDQJLRPDV��������ZLWK�D�FXPXODWLYH�
LQMXULHV��DFFLGHQWV��GLVDVWHUV��LQGXVWULDO�DFFLGHQWV��HWF���ZLWKRXW�GLVWXUELQJ�
WKH� IXQFWLRQ� RI� WKH� VSLQDO� FRUG� DQG� LWV� VWUXFWXUHV� �������5HVXOWV��&OLQLF�
RI� 7UDXPDWRORJ\�� 2UWKRSDHGLFV� DQG� H[WUHPH� VXUJHU\� 6DPDUD� 6WDWH�
0HGLFDO�8QLYHUVLW\�IRU�WKH�SHULRG�IURP������WR������ZHUH�FRQGXFWHG����
RSHUDWLRQV�LQ�SDWLHQWV�ZLWK�SDWKRORJLF�YHUWHEUDO�FRPSUHVVLRQ�IUDFWXUHV�LQ�
WKH�DJH�IURP����WR����\HDUV��$PRQJ�WKHP�����RSHUDWLRQV�HQGHG�ZLWKRXW�
FRPSOLFDWLRQV�DQG�DIWHU���RSHUDWLRQV�ZHUH�PDUNHG�E\�PLQRU�FRPSOLFDWLRQV�
UHODWHG�WR�WKH�VSUHDG�RI�FHPHQW�EH\RQG�WKH�HQG�SODWH�RI�WKH�YHUWHEUDO�ERG\��
&RQFOXVLRQ��3DWLHQWV�WKURXJK�WKH�XVH�RI�SHUFXWDQHRXV�YHUWHEURSODVW\�QHHGOH��
ZHUH� DFWLYDWHG�E\��±��GD\�DIWHU�RSHUDWLRQ������RI�SDWLHQWV� WKHUH�ZDV� D�
GHFUHDVH�YHUWHEURJHQLF�SDLQ��7KXV��SHUFXWDQHRXV�QHHGOH�YHUWHEURSODVW\�LV�
FXUUHQWO\�RQH�RI�WKH�PRVW�HIIHFWLYH�DQG�SURPLVLQJ�WUHDWPHQWV�IRU�SDWLHQWV�
ZLWK�SDWKRORJLF�FRPSUHVVLRQ�IUDFWXUHV�RI�YHUWHEUDO�ERGLHV�

ɅɂɎɌɂɇȽɈȼȺə�ɅȺɉȺɊɈɋɄɈɉɂə�ȻɊɘɒɇɈɃ�ɉɈɅɈɋɌɂ�
ɍ�ȻɈɅɖɇɕɏ�ɉɈɀɂɅɈȽɈ�ɂ�ɋɌȺɊɑȿɋɄɈȽɈ�ȼɈɁɊȺɋɌȺ�ɉɊɂ�
ɉɈȾɈɁɊȿɇɂɂ�ɇȺ�ɉɈɋɅȿɈɉȿɊȺɐɂɈɇɇɕɃ�ɉȿɊɂɌɈɇɂɌ�
ɂ�Ⱥ��Ⱦɭɛɪɨɜɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɂ�ɇ��Ʉɥɢɦɨɜɢɱ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɪɢ�ɜɫɟɯ�ɞɨɫɬɢɠɟɧɢɹɯ�ɫɨɜɪɟɦɟɧɧɨɣ�ɯɢɪɭɪɝɢɢ�ɪɟɨɩɟɪɚɰɢɢ�
ɜ� ɫɥɭɱɚɟ� ɩɨɞɨɡɪɟɧɢɹ� ɧɚ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ� ɩɟɪɢɬɨɧɢɬ� �ɉɉɟɪ�� ɭ�
��±���� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɜɵɩɨɥɧɹɸɬɫɹ�
ɩɨɡɞɧɨ�� ɚ� ɭ� �±���� ±� ɧɟɨɛɨɫɧɨɜɚɧɧɨ�� ȼ� ɫɜɹɡɢ� ɫ� ɱɟɦ� ɛɨɥɶɲɢɧɫɬɜɨ�
ɯɢɪɭɪɝɨɜ� ɞɥɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɜɧɭɬɪɢɛɪɸɲɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɢɫɩɨɥɶɡɭɸɬ� ɥɚɩɚɪɨɫɤɨɩɢɸ�� Ɉɞɧɚɤɨ� ɟɟ� ɜɵɩɨɥɧɟɧɢɟ� ɜ� ɫɬɚɧɞɚɪɬɧɨɦ�
ɜɚɪɢɚɧɬɟ� ɡɚɬɪɭɞɧɟɧɨ�� ɬɚɤ� ɤɚɤ� ɞɪɟɧɚɠɧɵɟ� ɤɨɧɬɪɚɩɟɪɬɭɪɵ� ɞɟɥɚɸɬ�
ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɧɟɝɟɪɦɟɬɢɱɧɨɣ�� ɤɪɨɦɟ� ɬɨɝɨ�� ɧɚɩɪɹɠɟɧɧɵɣ�
ɤɚɪɛɨɤɫɢɩɟɪɢɬɨɧɟɭɦ� ɭ� ɷɬɨɣ� ɬɹɠɟɥɨɣ� ɤɚɬɟɝɨɪɢɢ� ɛɨɥɶɧɵɯ� ɧɟɪɟɞɤɨ�
ɩɪɢɜɨɞɢɬ� ɤ� ɧɚɪɭɲɟɧɢɹɦ� ɰɟɧɬɪɚɥɶɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ� ɢ� ɮɭɧɤɰɢɢ�
ɜɧɟɲɧɟɝɨ�ɞɵɯɚɧɢɹ��Ɉɞɧɢɦ�ɢɡ�ɩɟɪɫɩɟɤɬɢɜɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɹɜɥɹɟɬɫɹ�
ɥɢɮɬɢɧɝɨɜɚɹ� ɥɚɩɚɪɨɫɤɨɩɢɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɩɧɟɜɦɨɨɛɬɸɪɚɬɨɪɨɜ� �ɆɎɉ�� ɧɚ� ɢɡɨɩɧɟɜɦɚɬɢɱɟɫɤɨɦ� ɪɟɠɢɦɟ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɢ� ɫɧɢɡɢɬɶ� ɩɪɨɰɟɧɬ�
ɨɫɥɨɠɧɟɧɢɣ� ɩɪɢ� ɥɚɩɚɪɨɫɤɨɩɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɫ� ɩɨɞɨɡɪɟɧɢɟɦ� ɧɚ� ɪɚɡɜɢɬɢɟ� ɉɉɟɪ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɇɚɬɟɪɢɚɥɨɦ�ɞɥɹ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɵ�ɩɨɫɥɭɠɢɥɢ����ɛɨɥɶɧɵɯ��ɜɨɡɪɚɫɬ�
��±���ɥɟɬ�� ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɨɫɬɪɵɦɢ�ɯɢɪɭɪɝɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
ɨɫɥɨɠɧɟɧɧɵɦɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɩɟɪɢɬɨɧɢɬɨɦ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ�
ɥɟɱɟɧɢɢ�ɜ�ɤɥɢɧɢɤɟ�ɝɨɫɩɢɬɚɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ȼɨɥɝȽɆɍ�ɫ������ɩɨ������
ɝ�� ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ� ɜ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ���ɟ±��ɢ�
ɫɭɬɤɢ�� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɞɨɡɪɟɧɢɹ� ɧɚ� ɫɨɯɪɚɧɹɸɳɢɣɫɹ� ɜɹɥɨɬɟɤɭɳɢɣ�
ɩɟɪɢɬɨɧɢɬ� ɢɥɢ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɩɟɪɢɬɨɧɢɬɚ�� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ�
ɥɢɮɬɢɧɝɨɜɚɹ�ɥɚɩɚɪɨɫɤɨɩɢɹ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɆɎɉ��ɆɎɉ�ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɢɡ� ɫɟɛɹ� ɩɨɥɢɦɟɪɧɭɸ� ɬɪɭɛɤɭ� ɞɥɢɧɧɨɣ� ���±���� ɦɦ� �ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɬɨɥɳɢɧɵ� ɩɟɪɟɞɧɟɣ� ɛɪɸɲɧɨɣ� ɫɬɟɧɤɢ�� ɫ� ɜɧɭɬɪɟɧɧɢɦ� ɞɢɚɦɟɬɪɨɦ�
���� ɦɦ�� ɫ� ɜɨɡɞɭɯɨɜɨɞɨɦ�� ɩɪɨɯɨɞɹɳɢɦ� ɜ� ɫɬɟɧɤɟ� ɬɪɭɛɤɢ�� ɤɨɬɨɪɵɣ�
ɫɨɟɞɢɧɹɟɬɫɹ� ɧɚɯɨɞɹɳɟɣɫɹ� ɧɚ� ɨɞɧɨɦ� ɤɨɧɰɟ� ɦɚɧɠɟɬɨɣ�� ɪɚɡɞɭɜɚɟɦɨɣ�
ɞɨ� ��� ɦɦ� ɜ� ɞɢɚɦɟɬɪɟ� �ɩɪɢɨɪɢɬɟɬɧɚɹ� ɫɩɪɚɜɤɚ� ʋ� �������������
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɩɨɞ� ɜɧɭɬɪɢɜɟɧɧɵɦ� ɧɚɪɤɨɡɨɦ�� ɍɞɚɥɹɥɢ� ɢɡ�
ɨɞɧɨɣ� ɤɨɧɬɪɚɩɟɪɬɭɪɵ� ɪɟɡɢɧɨɜɨ�ɦɚɪɥɟɜɵɣ� ɞɪɟɧɚɠ�� ɜɜɨɞɢɥɢ� ɱɟɪɟɡ�
ɧɟɟ� ɜ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɆɎɉ� ɢ� ɪɚɡɞɭɜɚɥɢ� ɦɚɧɠɟɬɭ�� Ɋɚɡɞɭɬɚɹ�
ɦɚɧɠɟɬɚ� ɹɜɥɹɥɚɫɶ� ɭɩɨɪɨɦ� ɧɚ� ɜɧɭɬɪɟɧɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɛɪɸɲɧɨɣ�
ɫɬɟɧɤɢ� ɢ� ɩɪɢ� ɬɹɝɟ� ɡɚ� ɬɪɭɛɤɭ� ɩɨɡɜɨɥɹɥɚ� ɟɟ� ɩɨɞɧɹɬɶ�� Ʌɢɮɬɢɧɝ�
ɫɨɡɞɚɜɚɥ�ɨɬɪɢɰɚɬɟɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ�ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɢ�ɩɪɢɜɨɞɢɥ�ɤ�
ɩɨɫɬɭɩɥɟɧɢɸ�ɜ�ɧɟɟ�ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ�ɩɨ�ɆɎɉ��ɉɨɫɥɟ�ɬɨɝɨ��ɤɚɤ�
ɞɚɜɥɟɧɢɟ�ɜɨɡɞɭɯɚ�ɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɫɬɚɧɨɜɢɥɨɫɶ�ɪɚɜɧɵɦ�ɞɚɜɥɟɧɢɸ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ��ɆɎɉ�ɢɫɩɨɥɶɡɨɜɚɥɢ� ɤɚɤ� ɧɚɩɪɚɜɥɹɸɳɭɸ� ɞɥɹ�
ɩɪɨɜɟɞɟɧɢɹ�ɥɚɩɚɪɨɫɤɨɩɚ��Ɉɛɴɟɦ�ɜɨɡɞɭɯɚ��ɩɨɫɬɭɩɢɜɲɟɝɨ�ɜ�ɛɪɸɲɧɭɸ�
ɩɨɥɨɫɬɶ�� ɜɫɟɝɞɚ� ɛɵɥ� ɞɨɫɬɚɬɨɱɟɧ� ɞɥɹ� ɬɳɚɬɟɥɶɧɨɝɨ� ɨɫɦɨɬɪɚ� ɜɫɟɯ� ɟɝɨ�
ɨɬɞɟɥɨɜ��Ɋɟɡɭɥɶɬɚɬɵ��Ʌɢɮɬɢɧɝɨɜɚɹ�ɥɚɩɚɪɨɫɤɨɩɢɹ�ɩɨɡɜɨɥɢɥɚ�ɢɡɛɟɠɚɬɶ�
ɧɚɩɪɚɫɧɵɯ�ɪɟɥɚɩɚɪɨɬɨɦɢɣ�ɭ���������ɩɚɰɢɟɧɬɨɜ�������������ɛɨɥɶɧɵɦ�±�
ɨɩɪɟɞɟɥɢɬɶ�ɩɨɤɚɡɚɧɢɹ�ɤ�ɥɚɩɚɪɨɫɚɧɚɰɢɢ�ɢ�����������±�ɤ�ɪɟɥɚɩɚɪɨɬɨɦɢɢ��
Ɂɚ� ɫɱɟɬ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɜɵɛɨɪɚ� ɤɨɧɬɪɚɩɟɪɬɭɪɵ� ɞɥɹ� ɜɜɟɞɟɧɢɹ�ɆɎɉ�ɢ�
ɥɚɩɚɪɨɫɤɨɩɚ� ɜ� ɛɪɸɲɧɭɸ� ɩɨɥɨɫɬɶ� ɫɭɳɟɫɬɜɟɧɧɨ� ɭɦɟɧɶɲɚɥɨɫɶ� ɜɪɟɦɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�ɫɪɟɞɧɟɦ��±��ɦɢɧ���ɇɢ�ɜ�ɨɞɧɨɦ�ɫɥɭɱɚɟ�ɧɟ�ɜɫɬɪɟɬɢɥɨɫɶ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɢ�ɢɥɢ� ɥɟɝɨɱɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ�
ɜɵɩɨɥɧɟɧɢɟɦ� ɥɢɮɬɢɧɨɝɨɜɨɣ� ɥɚɩɚɪɨɫɤɨɩɢɢ� ɜ� ɧɨɜɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ��
ȼɵɜɨɞɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɥɢɮɬɢɧɝɨɜɨɣ� ɥɚɩɚɪɨɫɤɨɩɢɢ� ɢ� ɆɎɉ� ɧɚ�
ɢɡɨɩɧɟɜɦɚɬɢɱɟɫɤɨɦ�ɪɟɠɢɦɟ�ɢ�ɫɩɨɧɬɚɧɧɨɦ�ɞɵɯɚɧɢɢ�ɩɪɢ�ɩɨɞɨɡɪɟɧɢɢ�
ɧɚ�ɉɉɟɪ� ɭ� ɛɨɥɶɧɵɯ� ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɨɛɥɟɝɱɚɟɬ� ɩɪɨɜɟɞɟɧɢɟ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɞɨɫɬɨɜɟɪɧɨ� ɫɧɢɠɚɟɬ� ɪɢɫɤɢ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ�ɢ�ɥɟɝɨɱɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�

/$3$526&23<�%<�86,1*�/$3$52/,)7�,1�(/'(5<�$1'�
6(1,/(�3$7,(176�:,7+�6863(&7('�326723(5$7,9(�
3(5(721,7,6
,�$��'XEURYLQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�,�1��.OLPRYLFK
9ROJRJUDG�VWDWH�PHGLFDO�XQLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ��:LWK� DOO� WKH� DFKLHYHPHQWV� RI� PRGHUQ� VXUJHU\� UHRSHUDWLRQ�
LQ� FDVHV� RI� VXVSHFWHG� SRVWRSHUDWLYH� SHULWRQLWLV� �33HU�� LQ� ��±���� RI�
HOGHUO\� DQG� VHQLOH� SDWLHQWV� LV� SHUIRUPHG� ODWH� DQG� LQ� �±���� XQIRXQGHG��
,Q� FRQQHFWLRQ�ZLWK� LW�PRVW� VXUJHRQV� XVH� ODSDURVFRS\� WR� GLDJQRVH� LQWUD�
DEGRPLQDO� FRPSOLFDWLRQV�� +RZHYHU�� LWV� LPSOHPHQWDWLRQ� LQ� WKH� VWDQGDUG�
YHUVLRQ� LV� GLI¿FXOW� DV� GUDLQDJH� FRXQWHUSXQFWXUH�PDNH� DEGRPLQDO� FDYLW\�
OHDN\�� PRUHRYHU�� LQ� WKLV� KLJK� SUHVVXUH� RI� FDUER[\SHULWRQHXP� VHYHUH�
FDWHJRU\�RI�SDWLHQWV�RIWHQ�OHDGV�WR�YLRODWLRQV�RI�FHQWUDO�KHPRG\QDPLFV�DQG�
UHVSLUDWRU\�IXQFWLRQ��2QH�SURPLVLQJ�DUHD�LV�ODSDURVFRS\�RQ�LVRSQHXPDWLF�
UHJLPHQ� E\� XVLQJ� ODSDUROLIW� DQG� PXOWLIXQFWLRQ� SQHXPRREW\XUDWRU�
�0)3���$LP��7R� LPSURYH� WKH�HI¿FLHQF\�DQG� WR� UHGXFH� WKH�SHUFHQWDJH�RI�
ZDVSV� FRPSOLFDWLRQV� GXULQJ� ODSDURVFRS\� LQ� HOGHUO\� DQG� VHQLOH�DJH�ZLWK�
VXVSHFWHG�GHYHORSPHQW�RI�33HU��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV��DJH�
��±��� \HDUV�� ZLWK� D� YDULHW\� RI� DFXWH� VXUJLFDO� GLVHDVHV� FRPSOLFDWHG� E\�
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GLIIXVH�SHULWRQLWLV�� WUHDWHG� DW� WKH� FOLQLF�KRVSLWDO� VXUJHU\�9ROJ*08� IURP�
�����WR������VXUYHG�DV�WKH�PDWHULDO�IRU�WKLV�UHVHDUFK��'XH�WR�WKH�FRQWLQXHG�
VOXJJLVK�VXVSHFWHG�SHULWRQLWLV�SHULWRQLWLV�RU�SHULWRQLWLV�SURJUHVV�ODSDUROLIW�
ZLWK� 0)3� ZDV� SHUIRUPHG� WR� DOO� SDWLHQWV� LQ� WKH� HDUO\� SRVWRSHUDWLYH�
SHULRG��0)3� LV�D�SRO\PHU� WXEH�RI����±����PP�ORQJ� �GHSHQGLQJ�RQ� WKH�
WKLFNQHVV�RI� WKH� DQWHULRU� DEGRPLQDO�ZDOO��ZLWK� DQ� LQQHU�GLDPHWHU�RI�����
PP��ZLWK�WKH�DLU�GXFW�H[WHQGLQJ�LQ� WKH�WXEH�ZDOO�ZKLFK�LV�FRQQHFWHG�E\�
FXII� ORFDWHG� DW� WKH�RQH� HQG� DQG� LQÀDWHG� WR����PP� LQ�GLDPHWHU� �3ULRULW\�
&HUWL¿FDWH� QXPEHU� ������������� 7KH� UHVHDUFK� ZDV� SHUIRUPHG� XQGHU�
LQWUDYHQRXV�DQHVWKHWL]DWLRQ��5XEEHU��JDX]H�GUDLQ�ZDV�UHPRYHG�IURP�RQH�
FRXQWHUSXQFWXUH�� WKHQ�0)3� ZDV� EURXJKW� WKURXJK� LW� LQWR� WKH� DEGRPLQDO�
FDYLW\�DQG�WKH�FXII�ZDV�LQÀDWHG��7KH�LQÀDWHG�FXII�ZDV�D�SURS�RQ�WKH�LQQHU�
VXUIDFH�RI�WKH�DEGRPLQDO�ZDOO�DQG�SXOOLQJ�WKLV�SLSH�DOORZHG�WR�SLFN�LW�XS��
/LIWLQJ�PDGH� WKH� QHJDWLYH� SUHVVXUH� LQ� WKH� DEGRPLQDO� FDYLW\� DQG� OHG� WKH�
DLU�FRPLQJ� WKURXJK�0)3��$IWHU� WKH�DLU�SUHVVXUH� LQ� WKH�DEGRPLQDO�FDYLW\�
EHFDPH�HTXDO� WR� WKH�DWPRVSKHULF�SUHVVXUH�� WKH�0)3�XVHG�DV�D�JXLGH�IRU�
WKH�ODSDURVFRSH��7KH�YROXPH�RI�DLU�FRPLQJ�LQWR�WKH�DEGRPLQDO�FDYLW\�ZDV�
DOZD\V�VXI¿FLHQW� WR�RYHUKDXO�DOO� LWV�SDUWV��5HVXOWV��/DSDUROLIW�DOORZHG� WR�
DYRLG�YDLQ�UHODSDURWRPLHV�LQ���������SDWLHQWV��WR�GHWHUPLQH�WKH�LQGLFDWLRQV�
IRU�LUULJDWLRQ�WKH�DEGRPLQDO�FDYLW\�LQ������������SDWLHQWV�DQG�WR�GHWHUPLQH�
WKH�LQGLFDWLRQV�IRU�UHODSDURWRPL�LQ������������'XH�WR�WKH�RSWLPDO�FKRLFH�
RI�FRXQWHUSXQFWXUH�IRU�SXWWLQJ�0)3�DQG�D�ODSDURVFRSH�LQWR�WKH�DEGRPLQDO�
FDYLW\�� WLPH� IRU� WKH� UHVHDUFK� UHGXFHG� WR� D� JUHDW� H[WHQW� ��±��PLQXWHV� RQ�
DYHUDJH���7KHUH�ZDV� QR� FDVH� WR� RFFXU� FDUGLRYDVFXODU� DQG�RU� SXOPRQDU\�
FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�SHUIRUPLQJ�ODSDUROLIW�LQ�QHZ�PRGL¿FDWLRQ��
&RQFOXVLRQ�� 7KH� XVH� RI� D� ODSDUROLIW� DQG� 0)3� RQ� L]RSQHXPDWLF� PRGH�
DQG� VSRQWDQHRXV� EUHDWKLQJ� LQ� VXVSHFWHG� 33HU� LQ� HOGHUO\� DQG� VHQLOH�
SDWLHQWV��JUHDWO\�IDFLOLWDWHV�WKH�GLDJQRVLV��VLJQL¿FDQWO\�UHGXFHV�WKH�ULVN�RI�
FDUGLRYDVFXODU�DQG�SXOPRQDU\�FRPSOLFDWLRQV�

ȼɂȾȿɈɌɈɊȺɄɈɋɄɈɉɂɑȿɋɄɈȿ�ȼɆȿɒȺɌȿɅɖɋɌȼɈ�ȼ�
Ʌȿɑȿɇɂɂ�ɋɈɑȿɌȺɇɇɈɃ�ɄɊȺɇɂɈ�ɈɊȺɄȺɅɖɇɈɃ�ɌɊȺȼɆɕ
ɗ�ȼ��Ƚɪɢɛ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ȼ��Ʉɭɬɨɜɨɣ
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɍɪɚɜɦɚ�� ɧɚɪɹɞɭ� ɫ� ɛɨɥɟɡɧɹɦɢ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
ɢ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦɢ�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɬɪɟɯ� ɨɫɧɨɜɧɵɯ� ɩɪɢɱɢɧ�
ɫɦɟɪɬɧɨɫɬɢ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ��Ȼɨɥɟɟ�����ɩɨɜɪɟɠɞɟɧɢɣ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�
ɩɨɥɢɬɪɚɜɦɭ� ɫ� ɜɨɜɥɟɱɟɧɢɟɦ� ɧɟɫɤɨɥɶɤɢɯ� ɠɢɡɧɟɧɧɨ� ɜɚɠɧɵɯ� ɨɛɥɚɫɬɟɣ�
ɬɟɥɚ��ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɬɪɚɜɦ�ɝɪɭɞɧɨɣ�ɤɥɟɬɤɢ�ɫɨɫɬɚɜɥɹɟɬ�
±� ������� Ɇɧɨɝɨɨɛɪɚɡɢɟ� ɩɨɜɪɟɠɞɟɧɢɣ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ��
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɱɟɪɟɞɧɨɫɬɢ� ɥɟɱɟɛɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�
ɩɨ� ɫɬɟɩɟɧɢ� ɢɯ� ɷɤɫɬɪɟɧɧɨɫɬɢ� ɬɪɟɛɭɸɬ� ɞɨɫɬɨɜɟɪɧɨɣ� ɨɰɟɧɤɢ� ɬɹɠɟɫɬɢ�
ɬɪɚɜɦɵ�� ȼɨɩɪɨɫ� ɨ� ɫɢɫɬɟɦɟ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɬɹɠɟɫɬɢ� ɩɨɜɪɟɠɞɟɧɢɣ� ɢ�
ɫɨɫɬɨɹɧɢɢ�ɩɨɫɬɪɚɞɚɜɲɢɯ�ɩɪɢ�ɫɨɱɟɬɚɧɧɨɣ�ɬɪɚɜɦɟ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ�
ɞɥɹ� ɜɵɛɨɪɚ� ɟɞɢɧɨɣ� ɫɬɪɚɬɟɝɢɢ� ɥɟɱɟɧɢɹ�� ɞɚɥɶɧɟɣɲɟɝɨ� ɩɪɨɝɧɨɡɚ� ɞɥɹ�
ɠɢɡɧɢ�� ɨɰɟɧɤɢ� ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�� ȼ� ɜɵɛɨɪɟ� ɚɥɝɨɪɢɬɦɚ� ɥɟɱɟɧɢɹ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɨɥɢɬɪɚɜɦɨɣ�ɜ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɨɩɬɢɦɚɥɶɧɨɣ�ɫɱɢɬɚɟɬɫɹ�
ɫɬɪɚɬɟɝɢɹ� GDPDJH� FRQWURO�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɥɟɱɟɛɧɭɸ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɜɢɞɟɨɬɨɪɚɤɨɫɤɨɩɢɢ� �ȼɌɋ�� ɩɪɢ� ɫɨɱɟɬɚɧɧɨɣ� ɬɪɚɜɦɟ��
ɜɨɡɦɨɠɧɵɣ� ɪɢɫɤ� ɢ� ɱɚɫɬɨɬɭ� ɨɫɥɨɠɧɟɧɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɤɥɢɧɢɤɟ� ɯɢɪɭɪɝɢɢ� ʋ� �� Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɚɤɚɞɟɦɢɢ�
ɜ� ����±����� ɝɝ�� ɩɪɨɥɟɱɟɧɵ� ���� ɩɚɰɢɟɧɬɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ���
ɥɟɬ� �ɜ� ɫɪɟɞɧɟɦ� ±� ��������� ɝɨɞɚ�� ɫ� ɫɨɱɟɬɚɧɧɨɣ� ɤɪɚɧɢɨ�ɬɨɪɚɤɚɥɶɧɨɣ�
ɬɪɚɜɦɨɣ��ɋɪɟɞɢ� ɧɢɯ� ���ɦɭɠɱɢɧɚ� ɢ� ���ɠɟɧɳɢɧ��ȼɌɋ� ɜɵɩɨɥɧɟɧɨ� ���
ɩɚɰɢɟɧɬɚɦ��ɫ�ɩɪɨɧɢɤɚɸɳɢɦɢ�ɪɚɧɟɧɢɹɦɢ�ɩɪɢ�ɫɬɚɛɢɥɶɧɵɯ�ɩɨɤɚɡɚɬɟɥɹɯ�
ɝɟɦɨɞɢɧɚɦɢɤɢ�±�ɭ������������ɛɨɥɶɧɵɯ��ɩɪɢ�ɫɜɟɪɧɭɜɲɟɦɫɹ�ɝɟɦɨɬɨɪɚɤɫɟ�
±� ɭ� ��� ��������� ɞɥɢɬɟɥɶɧɨɦ� ɚɤɬɢɜɧɨɦ� ɩɨɫɬɭɩɥɟɧɢɢ� ɜɨɡɞɭɯɚ� �ɛɨɥɟɟ
���ɱ��±�ɭ�������������ɞɥɢɬɟɥɶɧɵɦ�ɜɧɭɬɪɢɩɥɟɜɪɚɥɶɧɵɦ�ɤɪɨɜɨɬɟɱɟɧɢɟɦ�
±� ɭ� �� �������� ɛɨɥɶɧɵɯ�� ȼ� ɤɨɧɬɪɨɥɶɧɭɸ� ɝɪɭɩɩɭ� �Q ���� ɨɬɨɛɪɚɧɵ
ɩɚɰɢɟɧɬɵ�ɫ�ɩɨɞɨɛɧɨɣ�ɩɨ�ɬɹɠɟɫɬɢ�ɬɪɚɜɦɨɣ��Ɉɛɴɟɦ�ɥɟɱɟɧɢɹ�ɜɤɥɸɱɚɥ�
ɞɪɟɧɢɪɨɜɚɧɢɟ� ɩɥɟɜɪɚɥɶɧɨɣ� ɩɨɥɨɫɬɢ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɧɚɛɥɸɞɟɧɢɟɦ��
ɬɨɪɚɤɨɬɨɦɢɸ� ɩɪɢ� ɫɜɟɪɧɭɜɲɟɦɫɹ� ɢɥɢ� ɛɨɥɶɲɨɦ� ɝɟɦɨɬɨɪɚɤɫɟ��
ɞɥɢɬɟɥɶɧɨɦ�ɜɧɭɬɪɢɩɥɟɜɪɚɥɶɧɨɦ�ɤɪɨɜɨɬɟɱɟɧɢɢ��ɛɨɥɟɟ����ɱ���ɚɤɬɢɜɧɨɦ�
ɩɨɫɬɭɩɥɟɧɢɢ�ɜɨɡɞɭɯɚ�ɩɪɢ�ɤɨɥɥɚɛɨɜɚɧɧɨɦ�ɥɟɝɤɨɦ��ɛɨɥɟɟ�����ɱ�±�ɩɪɢ�
ɪɚɫɩɪɚɜɥɟɧɧɨɦ�� Ⱦɚɧɧɵɟ� ɝɪɭɩɩɵ� ɫɨɩɨɫɬɚɜɢɦɵ� ɩɨ� ɜɨɡɪɚɫɬɭ�� ɩɨɥɭ��
ɯɚɪɚɤɬɟɪɭ�ɨɫɥɨɠɧɟɧɢɣ��ɫɪɨɤɚɦ�ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�ɫ�ɦɨɦɟɧɬɚ�ɬɪɚɜɦɵ�ɢ�
ɬɹɠɟɫɬɢ�ɫɨɫɬɨɹɧɢɹ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ȼɌɋ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɫɨɫɬɚɜɢɥɚ�����������ɦɢɧ��ɨɩɟɪɚɰɢɣ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ� ±� ����������� ɦɢɧ�� ɋɬɚɛɢɥɶɧɵɣ� ɚɷɪɨɫɬɚɡ� ɜ� ��ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ�
ȼɌɋ�ɞɨɫɬɢɝɧɭɬ�ɭ������������ɩɨɫɬɪɚɞɚɜɲɢɯ��ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�±�ɭ�
��� ���������ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɂȼɅ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥɚ�
��������ɫɭɬ��ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�±���������ɫɭɬ��ȼ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ����������
ɫɥɭɱɚɹ� ɭɫɥɨɠɧɢɥɢɫɶ� ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɢɦ� ɩɥɟɜɪɢɬɨɦ�� ɤɨɬɨɪɵɣ� ɛɵɥ�

ɥɢɤɜɢɞɢɪɨɜɚɧ� ɩɭɧɤɰɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ�� Ɋɟɰɢɞɢɜɨɜ� ɤɪɨɜɨɬɟɱɟɧɢɣ� ɢ�
ɫɜɟɪɧɭɜɲɟɝɨɫɹ�ɝɟɦɨɬɨɪɚɤɫɚ�ɩɨɫɥɟ�ȼɌɋ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��
ȼ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɩɨɡɞɧɢɟ�ɨɫɥɨɠɧɟɧɢɹ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɜ������������
ɫɥɭɱɚɹɯ��ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɚɹ�ɩɧɟɜɦɨɧɢɹ�±�ɭ���� ���������ɢɡ�ɧɢɯ�ɭ���
±� ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɢɣ�ɩɥɟɜɪɢɬ�� ɫɜɟɪɧɭɜɲɢɣɫɹ� ɝɟɦɨɬɨɪɚɤɫ� ɜ� ɪɚɧɧɟɦ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ� ±� ɭ� �� ��������� ɱɬɨ� ɛɵɥɨ� ɩɨɤɚɡɚɧɢɟɦ� ɤ�
ɪɟɬɨɪɚɤɨɬɨɦɢɢ��Ʌɟɬɚɥɶɧɨɫɬɶ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥɚ�������� ɜ�
ɤɨɧɬɪɨɥɶɧɨɣ� ±� ������� ȼɵɜɨɞɵ�� ��� Ɍɨɪɚɤɨɫɤɨɩɢɹ� ɩɨɡɜɨɥɹɟɬ� ɜɵɛɪɚɬɶ�
ɜ� ɤɪɚɬɱɚɣɲɢɟ� ɫɪɨɤɢ� ɨɩɬɢɦɚɥɶɧɭɸ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ� ɢ� ɥɟɱɟɛɧɭɸ�
ɬɚɤɬɢɤɭ�ɩɪɢ�ɬɨɪɚɤɚɥɶɧɵɯ�ɩɨɜɪɟɠɞɟɧɢɹɯ�ɞɥɹ�ɭɫɬɚɧɨɜɥɟɧɢɹ�ɢɫɬɢɧɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ� ɢ� ɨɛɴɟɦɚ� ɩɨɜɪɟɠɞɟɧɢɣ� ɜɧɭɬɪɟɧɧɢɯ� ɨɪɝɚɧɨɜ�� ɭɥɭɱɲɢɬɶ�
ɬɟɱɟɧɢɟ� ɬɪɚɜɦɚɬɢɱɟɫɤɨɣ� ɛɨɥɟɡɧɢ�� ɫɧɢɡɢɬɶ� ɥɟɬɚɥɶɧɨɫɬɶ� ɧɚ� ������ ���
ɋɨɤɪɚɳɚɸɬɫɹ� ɫɪɨɤɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɤɨɝɧɢɬɢɜɧɨɝɨ� ɫɬɚɬɭɫɚ� ɞɨ� ��ɝɨ�
ɭɪɨɜɧɹ�5/$6�ɧɚ�����ɫɭɬ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɥɟɝɤɨɣ�ɑɆɌ��ɧɚ�����ɫɭɬ�±�ɫɨ�
ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɶɸ�ɑɆɌ�ɢ�ɧɚ�����ɫɭɬ�±�ɫ�ɬɹɠɟɥɨɣ�
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,QWURGXFWLRQ��7UDXPD�GXH�WR�WKH�EORRG�FLUFXODWRU\�DQG�QHRSODVPV�GLVHDVHV�
LV�RQH�RI�WKUHH�OHDGLQJ�FDXVHV�RI�GHDWK�LQ�WKH�ZRUOG��2YHU�����RI�LQMXULHV�
DUH� SRO\WUDXPD� LQYROYLQJ� VHYHUDO� YLWDO� DUHDV� RI� WKH� ERG\�� WKH� VSHFL¿F�
SURSRUWLRQ�RI� FKHVW� LQMXULHV� LV��������$�GLYHUVLW\RI� LQMXULHV�ZLWKYDULRXV�
VHYHULW\��WKH�QHHG�IRU�SULRULWL]LQJ�WKHUDSHXWLF�PHDVXUHV�DFFRUGLQJ�WR�WKHLU�
GHJUHH� RI� XUJHQF\� DUHUHTXLUHG� D� UHOLDEOH� HYDOXDWLRQ� RI� WKH� VHYHULW\� RI�
WUDXPD��7KH�TXHVWLRQ�DERXW�WKH�FODVVL¿FDWLRQ�V\VWHP�RI�WKH�VHYHULW\�LQMXULHV�
DQG�VWDWXV�RI�SDWLHQWV�ZLWK�FRQFRPLWDQW�WUDXPD�LV�UHOHYDQW�IRU�VHOHFWLRQ�D�
VLQJOH�WUHDWPHQW�VWUDWHJ\�DQG�IXUWKHU�SUHGLFWLRQ�RI�DVVHVVPHQW�GLVDELOLW\��,Q�
UHFHQW�\HDUV�DQ�RSWLPDO�DOJRULWKP�IRU�VHOHFWLRQ�RI�SDWLHQW�WUHDWPHQW�ZLWK�
PXOWLSOH�LQMXULHV�LV�GH¿QHG�WKH�GDPDJH�FRQWURO�VWUDWHJ\��$LP��2EMHFWLYH�LV�
DQHYDOXDWLRQ�RI�WKH�WKHUDSHXWLF�HI¿FDF\�RI�YLGHRWKRUDFRVFRS\��976��ZLWK�
FRQFRPLWDQW�LQMXU\��SRVVLEOH�ULVNV�DQG�UDWHV�RI�FRPSOLFDWLRQ��0DWHULDOV�DQG�
PHWKRGV������SDWLHQWV�DJHG����WR����\HDUV��PHDQ�DJH����������\HDUV��ZLWK�
FRPELQHG�FUDQLR�WKRUDFLF�WUDXPD�ZHUH�WUHDWHG�LQ�WKH�VXUJHU\�FOLQLF����RI�
'QHSURSHWURYVN�0HGLFDO�$FDGHP\�LQ�����±������7KRVH�DUH����PHQ�DQG�
���ZRPHQ��97&�ZDV�SHUIRUPHG�IRU����SDWLHQWV��ZLWK�SHQHWUDWLQJ�ZRXQGV�
KHPRG\QDPLFDO\VWDEOH�IRU������������SDWLHQWV��ZLWK�FORWWHG�KHPRWKRUD[�±�
IRU�������������DQ�DFWLYH�SURORQJHG�ÀRZ�RI�DLU��PRUH�WKDQ����KRXUV���±����
���������SURORQJHG�LQWUDSOHXUDO�EOHHGLQJ�±�IRU�����������SDWLHQWV��3DWLHQWV�
ZLWK� D� VLPLODU� LQMXU\� VHYHULW\�ZHUH� VHOHFWHG� WRWKH� FRQWURO� JURXS� �Q �����
6FRSH�RI�WUHDWPHQW�LQFOXGHG�D�WKRUDFRVWRP\�ZLWK�IROORZ�XS��D�WKRUDFRWRP\�
DW�FDVH�RI�FORWWHG�KHPRWKRUD[�RU�ODUJH�KHPRWKRUD[��SURORQJHG�LQWUDSOHXUDO�
EOHHGLQJ��PRUH�WKDQ����KRXUV���DQ�DFWLYH�ÀRZ�RI�DLU�ZLWK�FROODSVHG�OXQJ��DQG�
PRUH�WKDQ�����KRXUV�±�ZLWK�VSUHDGHG�OXQJ��7KHVH�JURXSV�FRPSDUHG�IRU�DJH��
VH[��W\SH�RI�FRPSOLFDWLRQV��KRVSLWDOL]DWLRQ�WLPH�VLQFH�LQMXU\�DQG�VHYHULW\�
RI�WKH�FRQGLWLRQ�DW�DGPLVVLRQ��5HVXOWV��7KH�GXUDWLRQ�RI�976�LQWHUYHQWLRQV�
ZRUNHG�RXW�����������PLQ��RSHUDWLRQV�LQ�WKH�FRQWURO�JURXS�±������������
PLQ��6WDEOH�DHURVWDVLV�DW�¿UVW�GD\�DIWHU�WKH�976�ZDV�DFKLHYHG�LQ������������
SDWLHQWV��LQ�WKH�FRQWURO�JURXS�±�LQ�������������7KH�GXUDWLRQ�RI�PHFKDQLFDO�
YHQWLODWLRQ� LQ� WKH�PDLQ� JURXS�ZDV� �������� GD\V� LQ� WKH� FRQWURO� JURXS� ±�
��������GD\V��7KH�FRPSOLFDWLRQV�RI�WKH�PDLQ�JURXS�LQ����������FDVHV�ZHUH�
D�SRVWWUDXPDWLF�SOHXULV\��ZKLFK�ZDV� OLTXLGDWHG�E\� WKH�SXQFWXUH�PHWKRG��
5HEOHHGLQJV�DQG�FDVHV�RI�FORWWHGKHPRWKRUD[�ZHUH�QRW�REVHUYHG�DIWHU�97&�
LQWHUYHQWLRQV�� ,Q� WKH� FRQWURO� JURXS� WKH� HSLVRGHV� ZLWKODWH� FRPSOLFDWLRQV�
ZHUH� SUHVHQW� LQ� ��� �������� FDVHV�� D� SRVWWUDXPDWLF� SQHXPRQLD� ±� LQ� ���
��������� LQFOXGLQJ� �� FDVHV� RI� WUDXPDWLF� SOHXULV\�� D� FORWWHG� KHPRWKRUD[�
LQ� WKH�HDUO\�SRVWRSHUDWLYH�SHULRG� LQ��� ���������ZKLFK�ZDV�DQ� LQGLFDWLRQ�
RI� UHWKRUDFRWRPLD��7KH�PRUWDOLW\�ZDV� ������ LQ� WKH� VWXG\�JURXS�� ������
LQ�WKH�FRQWURO�JURXS��&RQFOXVLRQ�����7KH�YLGHRWKRUDFRVFRS\LQWHUYHQWLRQV�
DOORZVFKRRVLQJ�WKH�RSWLPDO�GLDJQRVWLF�DQG�WKHUDSHXWLF�WDFWLFV�DW�WKRUDFLF�
LQMXULHV�ZLWKLQ�WKH�VKRUWHVW�WHUPV�SRVVLEOH�WR�HVWDEOLVK�WKH�WUXH�QDWXUH�DQG�
VFRSH�RI�GDPDJHV� WR� LQWHUQDO�RUJDQV�� WR� LPSURYHWKH� FRXUVH�RI� WUDXPDWLF�
GLVHDVHDQG�UHGXFH�WKH�PRUWDOLW\�E\����������$�UHFRYHU\�WLPH�RI�FRJQLWLYH�
VWDWXV�WR�9,,�OHYHO�5/$6�LV�����GD\V�IRU�SDWLHQWV�ZLWK�PLOG�7%,������GD\V�±�
ZLWK�PRGHUDWH�7%,�DQG�����GD\V�ZLWK�KHDY\�
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ɈɋɈȻȿɇɇɈɋɌɂ�ɊȺɁȼɂɌɂə�ɆɈɇȺɋɌɕɊɋɄɈɃ�
ɆȿȾɂɐɂɇɕ�ɇȺ�ɊɍȻȿɀȿ�ɏɏ�ɏɏ,�ȼȿɄɈȼ
Ɇ�Ⱥ��Ʉɚɪɧɚɭɯɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɘ��ɉɟɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ� ɧɚɲɟɣ� ɫɬɪɚɧɟ� ɩɨɫɬɟɩɟɧɧɨ� ɧɚɦɟɱɚɟɬɫɹ� ɪɚɡɥɢɱɢɟ�ɦɟɠɞɭ�
ɫɜɟɬɫɤɨɣ�ɢ�ɦɨɧɚɫɬɵɪɫɤɨɣ�ɦɟɞɢɰɢɧɨɣ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜɨɡɪɨɠɞɚɸɬɫɹ�
ɯɚɪɚɤɬɟɪɧɵɟ�ɱɟɪɬɵ�ɦɨɧɚɫɬɵɪɫɤɨɣ�ɦɟɞɢɰɢɧɵ��ȿɳɟ������ɥɟɬ�ɧɚɡɚɞ� ɫ�
ɦɨɦɟɧɬɚ�ɤɪɟɳɟɧɢɹ�Ɋɭɫɢ�ȼɟɥɢɤɢɦ�ɤɧɹɡɟɦ�ȼɥɚɞɢɦɢɪɨɦ�ɧɚ�Ɋɭɫɢ�ɫɬɚɥɢ�
ɫɨɡɞɚɜɚɬɶɫɹ� ɩɪɚɜɨɫɥɚɜɧɵɟ� ɦɨɧɚɫɬɵɪɢ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɜɩɨɫɥɟɞɫɬɜɢɢ�
ɛɵɥɢ�ɨɪɝɚɧɢɡɨɜɚɧɵ�ɛɨɥɶɧɢɰɵ��ȼ�ɧɢɯ�ɦɨɧɚɯɢ��ɨɛɥɚɞɚɸɳɢɟ�ɧɟ�ɬɨɥɶɤɨ�
ɡɧɚɧɢɹɦɢ�ɨ�ɫɬɪɨɟɧɢɢ�ɱɟɥɨɜɟɱɟɫɤɨɝɨ�ɬɟɥɚ�ɢ�ɭɦɟɧɢɹɦɢ�ɢɡɝɨɬɚɜɥɢɜɚɬɶ�
ɥɟɤɚɪɫɬɜɚ�� ɧɨ� ɢ� ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ� ɨ� ɬɨɦ�� ɡɚɱɟɦ� ɢ� ɞɥɹ� ɱɟɝɨ� ɢɦ� ɧɭɠɧɨ�
ɩɨɦɨɝɚɬɶ�ɫɬɪɚɠɞɭɳɢɦ�ɥɸɞɹɦ��ɥɟɱɢɥɢ�ɥɸɞɟɣ��Ʌɟɱɢɥɢ�ɛɟɫɤɨɪɵɫɬɧɨ��ɛɟɡ�
ɨɠɢɞɚɧɢɹ�ɧɚɝɪɚɞɵ��ɩɨɦɨɝɚɥɢ��ɩɨɬɨɦɭ�ɱɬɨ�ɩɪɨɫɬɨ�ɧɟ�ɦɨɝɥɢ�ɧɟ�ɩɨɦɨɝɚɬɶ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɧɟɨɛɯɨɞɢɦɵɦ�ɩɪɨɜɟɫɬɢ�ɧɚɭɱɧɵɣ�
ɚɧɚɥɢɡ�ɪɚɡɜɢɬɢɹ�ɦɨɧɚɫɬɵɪɫɤɨɣ�ɦɟɞɢɰɢɧɵ�ɤɚɤ�ɨɫɨɛɨɣ�ɨɬɪɚɫɥɢ�ɜ�ɫɮɟɪɟ�
ɦɟɞɢɰɢɧɵ��ɩɨɤɚɡɚɬɶ�ɟɟ�ɦɟɫɬɨ�ɜ�ɤɭɥɶɬɭɪɟ�Ɋɨɫɫɢɢ��ɜɵɹɜɢɬɶ�ɬɟ�ɟɟ�ɱɟɪɬɵ��
ɤɨɬɨɪɵɟ�ɨɛɥɚɞɚɸɬ�ɧɟɩɪɟɯɨɞɹɳɟɣ�ɰɟɧɧɨɫɬɶɸ�ɜ�ɤɭɥɶɬɭɪɧɨɦ�ɧɚɫɥɟɞɢɢ�
ɱɟɥɨɜɟɱɟɫɬɜɚ�� ɐɟɥɶɸ� ɫɜɨɟɣ� ɪɚɛɨɬɵ� ɹ� ɩɨɫɬɚɜɢɥɚ� ɩɪɨɜɟɫɬɢ� ɫɜɹɡɶ�
ɦɟɠɞɭ�ɢɫɬɨɤɚɦɢ�ɬɪɚɞɢɰɢɣ�ɦɨɧɚɫɬɵɪɫɤɨɣ�ɦɟɞɢɰɢɧɵ��ɢɯ�ɩɨɫɬɟɩɟɧɧɵɦ�
ɪɚɡɜɢɬɢɟɦ�ɢ�ɜɨɡɪɨɠɞɟɧɢɟɦ�ɷɬɢɯ�ɬɪɚɞɢɰɢɣ�ɜ�ɧɚɲɢ�ɞɧɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ȼ�ɤɚɱɟɫɬɜɟ�ɦɟɬɨɞɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ��ɨɩɪɨɫɵ��
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫɬɚɬɢɫɬɢɤɢ�ɨɛɪɚɳɟɧɢɹ�ɥɸɞɟɣ�ɤ�ɦɨɧɚɫɬɵɪɫɤɢɦ�ɜɪɚɱɚɦ�
ɜ� ɫɪɚɜɧɟɧɢɢ� ɫɨ� ɫɜɟɬɫɤɢɦɢ�� ɢɡɭɱɟɧɢɟ� ɥɢɬɟɪɚɬɭɪɵ�� ɨɬɪɚɠɚɸɳɟɣ�
ɬɪɚɞɢɰɢɢ� ɦɨɧɚɫɬɵɪɫɤɨɣ� ɦɟɞɢɰɢɧɵ� ɩɪɨɲɥɨɝɨ� ɢ� ɧɚɫɬɨɹɳɟɝɨ��
ɑɬɨɛɵ� ɩɪɨɫɥɟɞɢɬɶ� ɢ� ɫɪɚɜɧɢɬɶ� ɬɪɚɞɢɰɢɢ� ɫɜɟɬɫɤɨɣ� ɢ� ɦɨɧɚɫɬɵɪɫɤɨɣ�
ɦɟɞɢɰɢɧɵ�� ɤɚɤ� ɨɛɴɟɤɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥ� ɜɵɛɪɚɧ� ɋɜɹɬɨ�Ɍɪɨɢɰɤɢɣ�
ɇɨɜɨ�Ƚɨɥɭɬɜɢɧ� ɦɨɧɚɫɬɵɪɶ�� ȼ� ɷɬɨɦ� ɠɟ� ɦɨɧɚɫɬɵɪɟ� ɧɟɫɤɨɥɶɤɨ� ɥɟɬ�
ɧɚɡɚɞ� ɢ� ɛɵɥ� ɫɨɡɞɚɧ�Ɇɟɞɢɰɢɧɫɤɢɣ� ɰɟɧɬɪ� ɢɦɟɧɢ� Ȼɥɚɠɟɧɧɨɣ�Ʉɫɟɧɢɢ�
ɉɟɬɟɪɛɭɪɠɫɤɨɣ� ɩɨ� ɢɧɢɰɢɚɬɢɜɟ� ɢɝɭɦɟɧɶɢ� Ʉɫɟɧɢɢ�� Ɇɧɟ� ɭɞɚɥɨɫɶ�
ɩɨɡɧɚɤɨɦɢɬɶɫɹ�ɫ�ɧɟɣ�ɢ�ɭɡɧɚɬɶ�ɥɢɱɧɨ�ɭ�ɧɟɟ�ɨ�ɪɚɡɥɢɱɧɵɯ�ɢɧɬɟɪɟɫɧɵɯ�
ɮɚɤɬɚɯ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɫɨɜɪɟɦɟɧɧɵɦɢ� ɦɟɬɨɞɚɦɢ� ɜɪɚɱɟɜɚɧɢɹ� ɜ� ɷɬɨɦ�
ɦɨɧɚɫɬɵɪɟ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɫɧɨɜɧɵɟ� ɬɪɚɞɢɰɢɢ� ɦɨɧɚɫɬɵɪɫɤɨɣ�
ɦɟɞɢɰɢɧɵ� ɫɜɹɡɚɧɵ� ɫ� ɧɪɚɜɫɬɜɟɧɧɵɦɢ� ɩɪɢɧɰɢɩɚɦɢ�� ɂ� ɫɨɜɪɟɦɟɧɧɭɸ�
ɦɨɧɚɫɬɵɪɫɤɭɸ�ɦɟɞɢɰɢɧɭ�ɫɬɚɥɢ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɨɬɞɟɥɶɧɭɸ�ɫɮɟɪɭ�
ɦɟɞɢɰɢɧɵ� ɫɨ� ɫɜɨɢɦɢ� ɯɚɪɚɤɬɟɪɧɵɦɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�� ȼɪɚɱɟɜɚɬɟɥɶ�
ɩɪɨɧɢɤɚɥɫɹ� ɱɭɜɫɬɜɨɦ� ɛɥɚɝɨɝɨɜɟɧɢɹ� ɩɟɪɟɞ�ȼɵɫɲɟɣ� ɞɭɯɨɜɧɨɣ� ɫɢɥɨɣ��
ɤɨɬɨɪɚɹ�ɞɨɥɠɧɚ�ɛɵɥɚ�ɩɨɦɨɱɶ�ɟɦɭ�ɨɛɥɟɝɱɢɬɶ�ɫɬɪɚɞɚɧɢɹ�ɛɨɥɶɧɨɝɨ��Ⱦɥɹ�
ɜɪɚɱɟɣ�ɦɨɧɚɯɨɜ�ɩɪɟɜɵɲɟ�ɜɫɟɝɨ�ɢɧɬɟɪɟɫɵ�ɞɪɭɝɨɝɨ�ɱɟɥɨɜɟɤɚ��ɤɨɬɨɪɵɣ�
ɩɪɢɯɨɞɢɬ� ɜ� ɦɨɧɚɫɬɵɪɶ� ɫ� ɩɪɨɲɟɧɢɟɦ� ɨ� ɩɨɦɨɳɢ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ�
ɫɨɛɪɚɧɧɵɣ�ɦɚɬɟɪɢɚɥ��ɦɨɠɧɨ�ɭɬɜɟɪɠɞɚɬɶ��ɱɬɨ�ɫɨɡɞɚɧɢɟ�ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɰɟɧɬɪɚ� ɜ� ɇɨɜɨɝɨɥɭɬɜɢɧɫɤɨɦ� ɦɨɧɚɫɬɵɪɟ� ɩɪɟɞɧɚɡɧɚɱɟɧɨ� ɢ� ɞɥɹ�
ɫɨɟɞɢɧɟɧɢɹ� ɞɜɭɯ� ɩɭɬɟɣ� ±� ɧɚɭɤɢ� ɢ� ɪɟɥɢɝɢɢ�� ɞɜɭɯ� ɮɨɪɦ� ɦɵɲɥɟɧɢɹ��
ɧɚɭɱɧɨɝɨ�ɩɨɡɧɚɧɢɹ�ɢ�ɪɟɥɢɝɢɨɡɧɨɝɨ�ɫɨɡɟɪɰɚɧɢɹ�� ɚ� ɬɚɤɠɟ�±� ɫɥɭɠɟɧɢɹ�
ɥɸɞɹɦ�� ȼɵɜɨɞɵ�� Ɇɨɧɚɯɢ� ɩɨɫɜɹɳɚɸɬ� ɜɫɸ� ɫɜɨɸ� ɠɢɡɧɶ� ɜɨ� ɛɥɚɝɨ�
ɞɪɭɝɢɦ�� ɩɨɷɬɨɦɭ� ɢɯ� ɨɬɧɨɲɟɧɢɟ� ɜɫɟɝɞɚ� ɩɪɟɢɫɩɨɥɧɟɧɨ� ɛɟɫɤɨɪɵɫɬɢɟɦ�
ɢ� ɦɢɥɨɫɟɪɞɢɟɦ�� ɱɟɦɭ� ɜ� ɧɚɲɢ� ɞɧɢ� ɦɵ�� ɛɭɞɭɳɢɟ� ɜɪɚɱɢ�� ɦɨɝɥɢ� ɛɵ�
ɩɨɭɱɢɬɶɫɹ�� Ɏɚɤɬɵ�� ɩɪɢɜɟɞɟɧɧɵɟ� ɜ� ɪɚɛɨɬɟ�� ɥɢɲɶ� ɩɨɞɯɥɟɫɬɧɭɥɢ� ɦɨɣ�
ɢɧɬɟɪɟɫ� ɤ� ɷɬɨɣ� ɬɟɦɟ�� ɢ� ɦɧɟ� ɡɚɯɨɬɟɥɨɫɶ� ɝɥɭɛɠɟ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�
ɨɫɧɨɜɧɵɟ� ɩɪɢɧɰɢɩɵ� ɜɪɚɱɟɜɚɧɢɹ� ɜ� ɦɨɧɚɫɬɵɪɹɯ�� ɢ� ɤɚɤɢɦ� ɢɡ� ɷɬɢɯ�
ɩɪɢɧɰɢɩɨɜ�ɫɬɨɢɬ�ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ�ɤɚɠɞɨɦɭ�ɫɨɜɪɟɦɟɧɧɨɦɭ�ɜɪɚɱɭ�
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,QWURGXFWLRQ��,Q�RXU�FRXQWU\�JUDGXDOO\�SODQQHG�GLVWLQFWLRQ�EHWZHHQ�VHFXODU�
DQG�PRQDVWLF�PHGLFLQH�WDNHV�SODFH��,Q�UHFHQW�\HDUV��WKHUH�DUH�UHYLYHG�WKH�
FKDUDFWHULVWLFV� RI�PRQDVWLF�PHGLFLQH�� ������ \HDUV� DJR� DIWHU� WKH� EDSWLVP�
RI�5XV�E\�3ULQFH�9RORG\P\U� WKH�*UHDW� LQ�5XVVLD� WKHUH�ZHUH�HVWDEOLVKHG�
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KXPDQ�ERG\�DQG�WKH�VNLOOV�WR�SURGXFH�WKH�GUXJ��EXW�DOVR�WKH�QRWLRQ��ZK\�
DQG�IRU�ZKDW�WKH\�QHHG�WR�KHOS�WKH�VXIIHULQJ�SHRSOH�WUHDWHG�SHRSOH��7UHDWHG�
VHOÀHVVO\�ZLWKRXW�H[SHFWDWLRQ�RI�UHZDUG��KHOSHG�EHFDXVH�MXVW�FRXOG�QRW�QRW�
WR� KHOS��$LP�� ,W� VHHPV� QHFHVVDU\� WR� FRQGXFW� D� VFLHQWL¿F� DQDO\VLV� RI� WKH�
GHYHORSPHQW�RI�PRQDVWLF�PHGLFLQH�DV�D�VSHFLDO�DUHD�LQ�WKH�PHGLFDO�¿HOG��WR�
VKRZ�LWV�SODFH�LQ�5XVVLDQ�FXOWXUH��WR�LGHQWLI\�WKRVH�RI�LWV�IHDWXUHV�WKDW�KDYH�
HQGXULQJ�YDOXH�LQ�WKH�FXOWXUDO�KHULWDJH�RI�WKH�PDQNLQG��$V�WKH�DLP�RI�WKH�
ZRUN�,�SXW�WR�PDNH�D�OLQN�EHWZHHQ�WKH�VRXUFHV�RI�WKH�PRQDVWLF�WUDGLWLRQV�RI�
PHGLFLQH��WKHLU�JUDGXDO�GHYHORSPHQW�DQG�UHYLYDO�RI�WKHVH�WUDGLWLRQV�WRGD\��
0DWHULDOV�DQG�PHWKRGV��$V�PHWKRGV�RI�UHVHDUFK�VXUYH\V�ZHUH�FRQGXFWHG��WKH�
VXUYH\�VWDWLVWLFV�FRQYHUWLQJ�SHRSOH�WR�WKH�PRQDVWLF�GRFWRUV�LQ�FRPSDULVRQ�
ZLWK�WKH�VHFXODU��WKH�VWXG\�RI�OLWHUDWXUH��UHÀHFWLQJ�WKH�WUDGLWLRQV�RI�PRQDVWLF�
PHGLFLQH�RI� WKH�SDVW�DQG� WKH�SUHVHQW�� ,Q�RUGHU� WR� WUDFN�DQG�FRPSDUH� WKH�
WUDGLWLRQV�RI� VHFXODU�DQG�PRQDVWLF�PHGLFLQH��DV�DQ�REMHFW�RI� VWXG\� WKHUH�
ZDV�FKRVHQ�+RO\�7ULQLW\�1RYRJROXWYLQVNLM�PRQDVWHU\��,Q�WKLV�PRQDVWHU\�D�
IHZ�\HDUV�DJR�ZDV�FUHDWHG�6W��;HQLD�RI�3HWHUVEXUJ�0HGLFDO�FHQWHU�RQ�WKH�
LQLWLDWLYH�RI�WKH�$EEHVV�;HQLD��,�ZDV�DEOH�WR�PHHW�KHU�DQG�JHW�WR�NQRZ�KHU�
SHUVRQDOO\�RQ�D�YDULHW\�RI�LQWHUHVWLQJ�IDFWV�UHODWHG�WR�PRGHUQ�PHWKRGV�RI�
KHDOLQJ�LQ�WKLV�PRQDVWHU\��5HVXOWV��0DLQ�WUDGLWLRQV�RI�PRQDVWLF�PHGLFLQH�
UHODWHG�WR�PRUDO�SULQFLSOHV��$QG�PRGHUQ�PRQDVWLF�PHGLFLQH�ZDV�VHHQ�DV�
D� VHSDUDWH� VSKHUH� RI�PHGLFLQH�ZLWK� LWV� FKDUDFWHULVWLF� IHDWXUHV�� 3K\VLFLDQ�
LPEXHG�ZLWK�D�VHQVH�RI�DZH�EHIRUH�WKH�6XSUHPH�VSLULWXDO�IRUFH�WKDW�ZDV�
VXSSRVHG� WR� KHOS� KLP� WR� HDVH� WKH� VXIIHULQJ� RI� WKH� SDWLHQW�� )RU� GRFWRUV�
PRQNV� DERYH� DOO� DUH� WKH� LQWHUHVWV� RI� DQRWKHU� SHUVRQ� ZKR� FRPHV� WR� WKH�
PRQDVWHU\�ZLWK�D�SHWLWLRQ�IRU�KHOS��$IWHU�DQDO\]LQJ�WKH�FROOHFWHG�PDWHULDO��
LW�FDQ�EH�VWDWHG�WKDW�WKH�FUHDWLRQ�RI�WKH�PHGLFDO�FHQWHU�LQ�1RYRJROXWYLQVN�
PRQDVWHU\�DQG�LV�GHVLJQHG�WR�FRQQHFW�WZR�SDWKV�±�VFLHQFH�DQG�UHOLJLRQ��WKH�
WZR�IRUPV�RI�WKLQNLQJ��VFLHQWL¿F�NQRZOHGJH�DQG�UHOLJLRXV�FRQWHPSODWLRQ��
DV�ZHOO�DV�WR�KHOS�SHRSOH��&RQFOXVLRQ��0RQNV�GHYRWH�WKHLU�HQWLUH�OLYHV�IRU�
WKH�EHQH¿W�RI�RWKHUV��WKHLU�DWWLWXGH�LV�DOZD\V�IUDXJKW�ZLWK�VHOÀHVVQHVV�DQG�
FKDULW\�� ZKLFK� QRZDGD\V� ZH�� IXWXUH� GRFWRUV�� FRXOG� OHDUQ� IURP��$OO� WKH�
JLYHQ�IDFWV�RQO\�VSXUUHG�P\�LQWHUHVW�LQ�WKLV�WRSLF��DQG�,�ZDQWHG�WR�DQDO\]H�
GHHSHU�WKH�EDVLF�SULQFLSOHV�RI�KHDOLQJ�LQ�WKH�PRQDVWHULHV��DQG�WR�XQGHUVWDQG�
ZKLFK�RI�WKHVH�SULQFLSOHV�DUH�WR�EH�IROORZHG�E\�HYHU\�PRGHUQ�SK\VLFLDQ�

ɋɈɘɁ�ɆɂɅɈɋȿɊȾɂə�ɂ�ȼɊȺɑȿȼȺɇɂə�ȼ�ɂɋɌɈɊɂɂ�
ɆȿȾɂɐɂɇɕ
ȼ�Ⱥ��Ɉɩɚɪɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ɘ��ɉɟɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɲɢ� ɞɧɢ� ɧɚɛɥɸɞɚɟɬɫɹ� ɫɬɪɟɦɢɬɟɥɶɧɨɟ� ɪɚɡɜɢɬɢɟ�
ɦɟɞɢɰɢɧɵ��ɗɬɨ�ɨɬɤɪɵɜɚɟɬ�ɞɥɹ�ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɜɪɚɱɟɛɧɨɣ�ɩɪɨɮɟɫɫɢɢ�
ɧɨɜɵɟ��ɫɨɜɟɪɲɟɧɧɨ�ɭɧɢɤɚɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜ�ɞɢɚɝɧɨɫɬɢɤɟ��ɥɟɱɟɧɢɢ�
ɢ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɟɯ� ɢɡɜɟɫɬɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɞɚ� ɢ� ɧɟ�
ɬɨɥɶɤɨ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɧɨ� ɢ� ɩɪɨɫɬɨ� ɫɨɫɬɨɹɧɢɣ� ɱɟɥɨɜɟɤɚ�� Ʉɪɨɦɟ� ɬɨɝɨ��
ɥɸɞɢ�ɧɚɭɱɢɥɢɫɶ� ɭɩɪɚɜɥɹɬɶ� ɬɚɤɢɦɢ�ɜɵɫɨɤɢɦɢ�ɩɨɧɹɬɢɹɦɢ�ɤɚɤ�ɠɢɡɧɶ�
ɢ� ɫɦɟɪɬɶ�� ɩɪɨɞɥɟɜɚɬɶ� ɠɢɡɧɶ�� ɤɨɝɞɚ� ɬɟɥɨ� ɭɠɟ� ɧɟ� ɦɨɠɟɬ� ɧɨɪɦɚɥɶɧɨ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ��ɞɚɜɚɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɠɟɧɳɢɧɟ�ɪɨɞɢɬɶ�ɪɟɛɟɧɤɚ��ɜ�ɬɨ�
ɜɪɟɦɹ��ɤɨɝɞɚ�ɟɟ�ɨɪɝɚɧɢɡɦ�ɧɚ�ɷɬɨ�ɧɟ�ɫɩɨɫɨɛɟɧ��ɢɥɢ��ɧɚɨɛɨɪɨɬ��ɩɪɟɪɵɜɚɬɶ�
ɠɢɡɧɶ�� ɥɢɲɶ� ɨɧɚ� ɬɨɥɶɤɨ� ɡɚɪɨɞɢɥɚɫɶ�� Ʉ� ɫɨɠɚɥɟɧɢɸ�� ɷɬɢ� ɧɨɜɵɟ�
ɜɨɡɦɨɠɧɨɫɬɢ� ɩɪɟɩɨɞɧɨɫɢɦɵɟ� ɥɸɞɹɦ� ɩɨɞ� ɡɧɚɦɟɧɟɦ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ��ɜɨ�ɦɧɨɝɢɯ�ɠɢɡɧɟɧɧɵɯ�ɫɢɬɭɚɰɢɹɯ�ɦɨɝɭɬ�ɛɵɬɶ�ɪɚɫɰɟɧɟɧɵ�ɧɟ�ɤɚɤ�
ɩɨɦɨɳɶ��ɚ��ɧɚɩɪɢɦɟɪ��ɤɚɤ�ɭɛɢɣɫɬɜɨ��ɫɚɦɨɭɛɢɣɫɬɜɨ�ɢɥɢ�ɨɬɤɚɡ�ɨɬ�ɫɜɨɟɝɨ�
ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ�ɜ�ɷɬɨɦ�ɦɢɪɟ��Ɋɟɱɶ�ɢɞɟɬ�ɨɛ�ɚɛɨɪɬɚɯ��ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�
ɪɟɩɪɨɞɭɤɬɢɜɧɵɯ�ɬɟɯɧɨɥɨɝɢɹɯ��ɷɜɬɚɧɚɡɢɢ�ɢ�ɞɪɭɝɢɯ�ɨɱɟɧɶ�ɜɨɥɧɭɸɳɢɯ�
ɧɚɫ�ɧɚ�ɞɚɧɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɦɟɞɢɰɢɧɵ�ɜɨɩɪɨɫɚɯ��Ɍɚɤ�ɤɚɤ�ɠɟ�ɨɬɥɢɱɢɬɶ�
ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ� ɩɨɦɨɳɶ� ɨɬ� ɜɪɟɞɚ"� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɇɚɲɚ� ɰɟɥɶ�
ɤɚɤ�ɪɚɡ�ɜ�ɷɬɨɦ�ɢ�ɫɨɫɬɨɢɬ�±�ɜɵɹɜɢɬɶ��ɨɛɪɚɳɚɹɫɶ�ɤ�ɢɫɬɨɪɢɢ�ɦɟɞɢɰɢɧɵ��
ɠɢɡɧɢ� ɢ� ɬɪɭɞɚɦ� ɜɟɥɢɤɢɯ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɜɪɚɱɟɛɧɨɣ� ɩɪɨɮɟɫɫɢɢ��
ɬɟ� ɜɚɠɧɟɣɲɢɟ� ɩɪɢɧɰɢɩɵ�� ɧɪɚɜɫɬɜɟɧɧɵɟ� ɧɚɱɚɥɚ�� ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ�
ɤɨɬɨɪɵɦɢ�ɜ�ɫɜɨɟɣ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ��ɜɪɚɱ�ɦɨɝ�ɛɵ�ɩɨ�
ɧɚɫɬɨɹɳɟɦɭ�ɩɨɦɨɝɚɬɶ�ɥɸɞɹɦ��Ƚɥɚɜɧɨɟ��ɦɵ�ɯɨɬɢɦ�ɧɟ�ɬɨɥɶɤɨ�ɜɵɹɜɢɬɶ��
ɚ� ɬɚɤɠɟ� ɩɨɤɚɡɚɬɶ� ɢɯ� ɚɤɬɭɚɥɶɧɨɫɬɶ�� ɭɞɨɛɨɢɫɩɨɥɧɢɦɨɫɬɶ�� ɜɚɠɧɨɫɬɶ� ɢ�
ɜɨɩɥɨɳɟɧɢɟ�ɜ�ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ�ɧɚ�ɩɪɢɦɟɪɟ�ɪɚɡɥɢɱɧɵɯ�ɨɪɝɚɧɢɡɚɰɢɣ��
ɮɨɧɞɨɜ�� ɩɪɨɟɤɬɨɜ�� ɚ� ɬɚɤɠɟ� ɠɢɡɧɢ� ɪɟɚɥɶɧɵɯ� ɜɪɚɱɟɣ� ɢ� ɦɟɞɫɟɫɬɟɪ��
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Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɋɥɨɜɚ�� ɫɤɚɡɚɧɧɵɟ� ɨ� ɬɚɤɢɯ� ɜɵɫɨɤɢɯ� ɩɨɧɹɬɢɹɯ�
ɤɚɤ� ɞɨɥɝ�� ɱɟɫɬɶ�� ɫɨɜɟɫɬɶ�� ɥɸɛɨɜɶ�� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�� ɦɢɥɨɫɟɪɞɢɟ� ɢ�
ɞɪɭɝɢɯ� ɨɱɟɧɶ� ɱɚɫɬɨ� ɤɚɠɭɬɫɹ� ɩɭɫɬɵɦɢ� ɢ� ɬɚɤ� ɢ� ɨɫɬɚɸɬɫɹ� ɧɚ� ɛɭɦɚɝɟ��
ɑɬɨɛɵ� ɨɧɢ� ɫɬɚɥɢ� ɞɨɫɬɨɹɧɢɟɦ� ɭɦɚ�� ɚ� ɡɚɬɟɦ� ɢ� ɫɟɪɞɰɚ�� ɧɟɨɛɯɨɞɢɦɨ�
ɫɨɩɪɨɜɨɞɢɬɶ�ɢɯ�ɠɢɜɵɦɢ��ɡɚɩɨɦɢɧɚɸɳɢɦɢɫɹ�ɩɪɢɦɟɪɚɦɢ��ɠɟɥɚɬɟɥɶɧɨ�
ɛɥɢɡɤɢɦɢ� ɧɚɦ� ɩɨ� ɜɪɟɦɟɧɢ� ±� ɬɚɤ� ɫɬɚɧɨɜɢɬɫɹ� ɥɟɝɱɟ� ɨɫɨɡɧɚɬɶ� ɬɨɬ�
ɮɚɤɬ�� ɱɬɨ� ɬɵ� ɬɨɠɟ� ɦɨɠɟɲɶ� ɫɬɚɬɶ� ɬɚɤɢɦ� ɢ� ©ɬɹɠɟɥɨɟ� ɜɪɟɦɹª� ɬɭɬ�
ɧɟ� ɩɨɦɟɯɚ�� ɉɨɷɬɨɦɭ� ɦɵ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ� ɨɩɵɬ� ɜɪɚɱɟɜɚɧɢɹ� ɧɟ�
ɬɨɥɶɤɨ� ɜ� ɦɢɪɨɜɨɣ� ɢ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɢɫɬɨɪɢɢ�� ɧɨ� ɬɚɤɠɟ� ɨɩɵɬ� ɠɢɡɧɢ�
ɤɨɧɤɪɟɬɧɵɯ�� ɡɚɦɟɱɚɬɟɥɶɧɵɯ� ɩɨ� ɫɜɨɢɦ� ɤɚɱɟɫɬɜɚɦ� ɥɸɞɟɣ�� ɬɚɤɢɯ� ɤɚɤ��
ɫɜɹɬɢɬɟɥɶ� Ʌɭɤɚ� �ȼ�Ɏ�� ȼɨɣɧɨ�əɫɟɧɟɰɤɢɣ��� ɤɧɹɝɢɧɹ� ȿɥɢɡɚɜɟɬɚ�� ɰɚɪɶ�
ɇɢɤɨɥɚɣ�,,�ɢ�ɟɝɨ�ɫɟɦɶɹ��Ɏ�ɉ��Ƚɚɚɡ��ɇ�ɂ��ɉɢɪɨɝɨɜ��ɥɢɱɧɨɫɬɶ�ɤɨɬɨɪɨɝɨ�
ɨɫɨɛɟɧɧɨ�ɢɧɬɟɪɟɫɧɚ�ɧɚɦ�ɟɳɟ�ɢ�ɩɨɬɨɦɭ��ɱɬɨ�ɦɵ�ɭɱɢɦɫɹ�ɜ�ɭɧɢɜɟɪɫɢɬɟɬɟ��
ɧɨɫɹɳɟɦ�ɟɝɨ�ɢɦɹ��ɢ�ɞɪɭɝɢɯ��ɦɧɨɝɢɟ�ɢɡ�ɤɨɬɨɪɵɯ�ɩɪɚɤɬɢɱɟɫɤɢ�ɹɜɥɹɸɬɫɹ�
ɧɚɲɢɦɢ� ɫɨɜɪɟɦɟɧɧɢɤɚɦɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɦɵ� ɩɪɢɲɥɢ� ɤ�
ɜɵɜɨɞɭ�ɨ�ɬɨɦ��ɱɬɨ�ɜɚɠɧɨɣ�ɫɨɫɬɚɜɥɹɸɳɟɣ�ɥɟɱɟɧɢɹ�ɩɨɦɢɦɨ�ɜɵɫɨɤɨɝɨ�
ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɦɢɥɨɫɟɪɞɢɟ�� ɇɢɤɬɨ� ɧɟ� ɫɤɚɠɟɬ� ɩɪɨ�
ɜɪɚɱɚ� ɢɥɢ� ɦɟɞɫɟɫɬɪɭ�� ɱɬɨ� ɨɧɢ� ©ɯɨɪɨɲɢɟª�� ɞɚɠɟ� ɜ� ɬɨɦ� ɫɥɭɱɚɟ� ɟɫɥɢ�
ɨɧɢ�ɛɭɞɭɬ�ɢɫɩɪɚɜɧɨ�ɜɵɩɨɥɧɹɬɶ�ɫɜɨɢ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ�ɨɛɹɡɚɧɧɨɫɬɢ��
ɧɨ� ɩɪɢ� ɷɬɨɦ� ɰɢɧɢɱɧɨ� ɢ� ɯɨɥɨɞɧɨ� ɨɬɧɨɫɢɬɶɫɹ� ɤ� ɩɚɰɢɟɧɬɭ�� Ɋɚɧɨ� ɢɥɢ�
ɩɨɡɞɧɨ�ɞɨɩɭɳɟɧɧɚɹ�ɩɨ�ɯɨɥɨɞɧɨɫɬɢ�ɨɲɢɛɤɚ��ɨɛɟɫɰɟɧɢɬ�ɢ�ɬɟ�ɡɧɚɧɢɹ�ɢ�
ɭɦɟɧɢɹ��ɤɨɬɨɪɵɦɢ�ɦɨɠɧɨ�ɛɵɥɨ�ɛɵ�ɨɩɪɚɜɞɚɬɶɫɹ��ɋɥɨɜɚ�ɇ�ɂ��ɉɢɪɨɝɨɜɚ��
©«�ɉɨɞɭɦɚɣ��«�ɦɵ�ɠɢɜɟɦ�ɧɚ�ɡɟɦɥɟ�ɧɟ�ɞɥɹ�ɫɟɛɹ�ɬɨɥɶɤɨ«ª��±�ɨɱɟɧɶ�
ɬɨɱɧɨ�ɜɦɟɳɚɸɬ�ɫɭɬɶ�ɬɨɝɨ��ɤɚɤɢɦ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɦɢɪɨɜɨɡɡɪɟɧɢɟ�ɜɪɚɱɚ��
Ʌɸɛɨɜɶ�� ɦɢɥɨɫɟɪɞɢɟ�� ɬɟɪɩɟɧɢɟ�� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɨɠɟɪɬɜɨɜɚɬɶ� ɫɨɛɨɣ� ±�
ɜɨɬ�ɬɟ�ɜɚɠɧɟɣɲɢɟ�ɩɪɢɧɰɢɩɵ��ɛɟɡ�ɤɨɬɨɪɵɯ�ɫɬɚɬɶ�ɧɚɫɬɨɹɳɢɦ�ɯɨɪɨɲɢɦ�
ɜɪɚɱɨɦ�ɜɪɹɞ�ɥɢ�ɭɞɚɫɬɫɹ��ȼɵɜɨɞɵ��ɇɭɠɧɨ�ɩɨɧɢɦɚɬɶ��ɱɬɨ�ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɨɤɨɧɱɢɬɶ�ɢɧɫɬɢɬɭɬ�ɫ�ɤɪɚɫɧɵɦ�ɞɢɩɥɨɦɨɦ�ɢ�ɛɚɝɚɠɨɦ�ɡɧɚɧɢɣ�ɜ�ɝɨɥɨɜɟ��
ɧɟɨɛɯɨɞɢɦɨ�ɟɳɟ�ɜɨɫɩɢɬɚɬɶ�ɜ�ɫɟɛɟ�ɥɸɛɹɳɟɟ�ɫɟɪɞɰɟ�
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,QWURGXFWLRQ�� 1RZDGD\V�� WKHUH� LV� UDSLG� GHYHORSPHQW� RI� PHGLFLQH�� )RU�
PHPEHUV� RI� WKH� PHGLFDO� SURIHVVLRQ� LW� RSHQV� XS� QHZ�� WRWDOO\� XQLTXH�
RSSRUWXQLW\� LQ� WKH� GLDJQRVLV�� WUHDWPHQW� DQG� SUHYHQWLRQ� RI� YLUWXDOO\� DOO�
NQRZQ�GLVHDVHV��DQG�QRW�RQO\�GLVHDVH��EXW�VLPSO\�VWDWHV�RI�WKH�SHUVRQ��$OVR��
SHRSOH� KDYH� OHDUQHG� WR�PDQDJH� VXFK� KLJK� FRQFHSWV� OLNH� OLIH� DQG� GHDWK��
WR�SURORQJ� OLIH�ZKHQ� WKH�ERG\�FDQ¶W� IXQFWLRQ�SURSHUO\��PDNH� LW� SRVVLEOH�
IRU�ZRPDQ�WR�KDYH�D�FKLOG�DW�WKH�WLPH�ZKHQ�KHU�ERG\�LV�QRW�FDSDEOH��RU��
FRQYHUVHO\�� WR� LQWHUUXSW� OLIH� RQO\� VKH� KDG� MXVW� HPHUJHG�� 8QIRUWXQDWHO\��
WKHVH�QHZ�RSSRUWXQLWLHV�DUH�RIIHUHG�WR�SHRSOH�XQGHU�WKH�EDQQHU�RI�KHDOWK�
FDUH�LQ�PDQ\�VLWXDWLRQV�FDQ¶W�EH�UHJDUGHG�DV�DQ�DLG�DV�ZHOO��VXFK�DV�PXUGHU��
VXLFLGH� RU� DEDQGRQPHQW� RI� SHUVRQ¶V� GHVWLQDWLRQ� LQ� WKLV� ZRUOG�� :H� DUH�
WDONLQJ�DERXW�DERUWLRQ��DVVLVWHG�UHSURGXFWLYH�WHFKQRORJLHV��HXWKDQDVLD�DQG�
RWKHU�YHU\�SUHVVLQJ�SUREOHPV�DW�WKLV�VWDJH�RI�GHYHORSPHQW�RI�WKH�PHGLFLQH��
6R�KRZ�FDQ�D�GRFWRU�GLVWLQJXLVK� UHDO�KHOS� IURP�KDUP"�$LP��2XU�DLP� LV�
MXVW�WKLV�LV�±�LGHQWLI\��UHIHUULQJ�WR�WKH�KLVWRU\�RI�PHGLFLQH��OLIH�DQG�ZRUNV�
RI�WKH�JUHDW�UHSUHVHQWDWLYHV�RI�WKH�PHGLFDO�SURIHVVLRQ��WKRVH�IXQGDPHQWDO�
SULQFLSOHV��PRUDO�IRXQGDWLRQV��ZKLFK�JXLGHG�LQ�WKHLU�SURIHVVLRQDO�DFWLYLWLHV��
WKH�GRFWRU�FRXOG�UHDOO\�KHOS�SHRSOH��0RVW�LPSRUWDQWO\��ZH�ZDQW�QRW�RQO\�
WR�LGHQWLI\�EXW�WR�VKRZ�WKHLU�UHOHYDQFH��IHDVLELOLW\��DQG�WKH�LPSRUWDQFH�RI�
HPERGLPHQW� LQ� WKH�PRGHUQ�ZRUOG� IRU� H[DPSOH�� WKH� H[LVWHQFH�RI�YDULRXV�
RUJDQL]DWLRQV�� IRXQGDWLRQV�� SURMHFWV�� DQG� UHDO�OLIH� GRFWRUV� DQG� QXUVHV��
0DWHULDOV�DQG�PHWKRGV��:RUGV�VSRNHQ�DERXW�VXFK�KLJK�FRQFHSWV�DV�GXW\��
KRQRU�� FRQVFLHQFH�� ORYH�� UHVSRQVLELOLW\�� FRPSDVVLRQ�� DQG� RWKHUV� RIWHQ�
VHHP�HPSW\�DQG�VWLOO�UHPDLQ�RQ�SDSHU��6R�WKDW�WKH\�EHFRPH�WKH�SURSHUW\�
RI�WKH�PLQG�DQG�KHDUW�PXVW�DFFRPSDQ\�WKHP�DOLYH��PHPRUDEOH�H[DPSOHV��
SUHIHUDEO\�FORVH�WR�XV�LQ�WLPH�±�VR�LW�EHFRPHV�HDVLHU�WR�DFFHSW�WKH�IDFW�WKDW�
\RX�WRR�FDQ�EHFRPH�VXFK�D�SHUVRQ�DQG�³KDUG�WLPH´�KHUH�LV�QRW�D�KLQGUDQFH��
7KHUHIRUH��ZH�DQDO\]HG�WKH�H[SHULHQFH�RI�GRFWRULQJ�QRW�RQO\�LQ�WKH�ZRUOG�
DQG�QDWLRQDO�KLVWRU\��EXW�DOVR�WKH�VSHFL¿F�OLIH�H[SHULHQFH��ZRQGHUIXO�SHRSOH�
LQ� WKHLU� TXDOLWLHV�� VXFK� DV�6DLQW�/XNH� �9�)��9R\QR�<DVHQHWVN\���3ULQFHVV�
(OL]DEHWK��7VDU�1LFKRODV�,,�DQG�KLV�IDPLO\��)�3��+DDV��1�,��3LURJRY��ZKRVH�
SHUVRQDOLW\�LV�SDUWLFXODUO\�LQWHUHVWLQJ�IRU�XV�DOVR�EHFDXVH�ZH�VWXG\�DW�WKH�
XQLYHUVLW\� QDPHG� DIWHU� KLP��� DQG� RWKHUV��PDQ\� RI�ZKLFK� DUH� SUDFWLFDOO\�
RXU�FRQWHPSRUDULHV��5HVXOWV��$V�D�UHVXOW��ZH�FRQFOXGHG�WKDW�DQ�LPSRUWDQW�
FRPSRQHQW�RI� WUHDWPHQW� LQ�DGGLWLRQ� WR� WKH�KLJK�SURIHVVLRQDOLVP�PXVW�EH�
FKDULW\��1RERG\�ZLOO�VD\�DERXW�WKH�GRFWRU�RU�QXUVH�WKDW�WKH\�DUH�³JRRG´��
HYHQ� LI� WKH\� SURSHUO\� SHUIRUP� WKHLU� SURIHVVLRQDO� GXWLHV�� EXW� DUH� F\QLFDO�
DQG�FROG�WUHDWLQJ�WKH�SDWLHQW��6RRQHU�RU�ODWHU��EXJ�PDGH�E\�WKH�FRRO��FDQ�
GHSUHFLDWH� WKH� NQRZOHGJH� DQG� VNLOOV� WKDW� FRXOG� MXVWLI\� WKH� GRFWRU�� 1�,��

3LURJRY¶V�ZRUGV�³���� WKLQN� ����ZH� OLYH�RQ� WKH� ODQG�QRW�RQO\� IRU�RXUVHOYHV�
���´� YHU\� DFFXUDWHO\� FRQWDLQ� WKH� HVVHQFH� RI�ZKDW� VKRXOG� EH� WKH� GRFWRU¶V�
ZRUOGYLHZ�� /RYH�� PHUF\�� SDWLHQFH�� WKH� DELOLW\� WR� VDFUL¿FH� WKHPVHOYHV� ±�
WKHVH� DUH� WKH� HVVHQWLDO� SULQFLSOHV�ZLWKRXW�ZKLFK� WR� EHFRPH� D� UHDO� JRRG�
GRFWRU�LV�XQOLNHO\��&RQFOXVLRQ��<RX�KDYH�WR�XQGHUVWDQG�WKDW�LW�LV�LQVXI¿FLHQW�
WR�¿QLVK�FROOHJH�ZLWK�D�UHG�GLSORPD�DQG�ZHDOWK�RI�NQRZOHGJH�LQ�\RXU�KHDG��
\RX�PXVW�VWLOO�EULQJ�XS�D�ORYLQJ�KHDUW�

ɋɊȺȼɇɂɌȿɅɖɇɕɃ�ȺɇȺɅɂɁ�ɊȿɁɍɅɖɌȺɌɈȼ�
ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɈɃ�ȾȿəɌȿɅɖɇɈɋɌɂ�ɉ�Ɏ��ɅȿɋȽȺɎɌȺ�
ɂ�Ⱥ�ɉ��ȻɕɋɌɊɈȼȺ
Ɇ�Ɇ��Ɇɭɫɬɚɮɚɟɜ��ȼ�Ⱥ��Ʉɭɜɚɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ɏ��Ȼɚɪɦɢɧ��ɗ�ȼ��Ȼɭɥɚɧɨɜɚ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɩɪɟɞɟɥɹɸɳɢɦ� ɜ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɪɚɱɟɣ� ɦɧɨɝɢɯ�
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ� ɹɜɥɹɟɬɫɹ� ɡɧɚɧɢɟ� ɛɢɨɦɟɯɚɧɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɤɨɫɬɧɨ�ɦɵɲɟɱɧɨɣ� ɫɢɫɬɟɦɵ�� ɉɪɚɤɬɢɤɚ�
ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɪɟɩɨɞɚɜɚɧɢɹ� ɞɚɧɧɵɯ� ɜɨɩɪɨɫɨɜ�
ɜ� ɛɚɡɨɜɨɦ� ɤɭɪɫɟ� ɚɧɚɬɨɦɢɢ� ɧɟ� ɮɨɪɦɢɪɭɸɬ� ɝɥɭɛɨɤɢɯ� ɚɧɚɬɨɦɨ�
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ�� ɢ� ɭ� ɧɚɱɢɧɚɸɳɟɝɨ� ɫɩɟɰɢɚɥɢɫɬɚ�
ɜɨɡɧɢɤɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɭɤɚɡɚɧɧɵɯ�
ɩɪɨɛɥɟɦ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɜɫɬɚɟɬ�ɜɨɩɪɨɫ��ɧɚ�ɪɚɛɨɬɵ�ɤɚɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɬɟɥɹ�
ɫɥɟɞɭɟɬ� ɨɩɢɪɚɬɶɫɹ� ɧɚɱɢɧɚɸɳɟɦɭ� ɜɪɚɱɭ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɪɚɛɨɬɵ� Ȼɵɫɬɪɨɜɚ� Ⱥ�ɉ�� ɢ� Ʌɟɫɝɚɮɬɚ� ɉ�Ɏ�� ɫ�
ɩɨɡɢɰɢɢ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɞɥɹ� ɨɛɴɹɫɧɟɧɢɹ� ɩɪɢɱɢɧ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɜ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɦ�
ɚɩɩɚɪɚɬɟ� �ɈȾȺ�� ɱɟɥɨɜɟɤɚ� ɢ� ɪɚɡɪɚɛɨɬɤɢ� ɩɪɢɟɦɨɜ� ɤɨɪɪɟɤɰɢɢ�
ɢɦɟɸɳɢɯɫɹ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɧɚɪɭɲɟɧɢɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ� ɬɪɭɞɨɜ� Ȼɵɫɬɪɨɜɚ� Ⱥ�ɉ�� ©ɉɪɨɲɥɨɟ�� ɧɚɫɬɨɹɳɟɟ�� ɛɭɞɭɳɟɟ�
ɱɟɥɨɜɟɤɚª�������ɝ���ɢ�Ʌɟɫɝɚɮɬɚ�ɉ�Ɏ��©ɂɡɛɪɚɧɧɵɟ�ɬɪɭɞɵ�ɩɨ�ɚɧɚɬɨɦɢɢª�
������ ±� ����� ɝɝ���� Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɧɚɥɢɡ� ɪɚɛɨɬ�Ȼɵɫɬɪɨɜɚ�Ⱥ�ɉ�� ɩɨɤɚɡɚɥ�
ɟɝɨ� ɫɬɪɨɝɭɸ� ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ� ɫɥɟɞɭɸɳɟɣ� ɩɪɢɱɢɧɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɨɬɤɥɨɧɟɧɢɣ� ɜ� ɫɨɫɬɨɹɧɢɢ� ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� �ɈȾȺ��
ɱɟɥɨɜɟɤɚ�� ©ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɢɡɦɟɧɟɧɢɣ� ɫɜɹɡɚɧɨ� ɫ� ɩɨɹɜɥɟɧɢɟɦ� ɧɨɜɨɝɨ�
ɩɪɢɡɧɚɤɚ�ɭ�ɨɫɨɛɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɢɡɦɟɧɟɧɧɨɝɨ�ɦɟɬɚɛɨɥɢɡɦɚ�ɜ�ɩɨɥɨɜɵɯ�
ɤɥɟɬɤɚɯ� ɪɨɞɢɬɟɥɟɣª� �ɬɨ� ɟɫɬɶ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ"�� ©ɜ� ɭɫɥɨɜɢɹɯ�
ɞɟɣɫɬɜɢɹ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɨɬɛɨɪɚ�ɢ�ɛɨɪɶɛɵ�ɡɚ�ɫɭɳɟɫɬɜɨɜɚɧɢɟ�ɜɵɠɢɜɚɸɬ�
ɨɫɨɛɢ�� ɱɶɢ� ɢɡɦɟɧɟɧɢɹ� ɨɤɚɡɵɜɚɸɬɫɹ� ɠɢɡɧɟɫɩɨɫɨɛɧɵɦɢ� ɜ� ɞɚɧɧɵɯ�
ɭɫɥɨɜɢɹɯ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ�ɢ�ɩɟɪɟɞɚɸɬ�ɧɨɜɵɣ�ɩɪɢɡɧɚɤ�ɩɨ�ɧɚɫɥɟɞɫɬɜɭª��
Ⱥ�ɉ��Ȼɵɫɬɪɨɜ�ɨɬɦɟɱɚɟɬ��ɱɬɨ�©ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ��ɜ�ɫɢɥɭ�ɡɚɛɨɬɥɢɜɨɝɨ�
ɨɬɧɨɲɟɧɢɹ�ɥɸɞɟɣ�ɞɪɭɝ�ɤ�ɞɪɭɝɭ��ɜɵɠɢɜɚɸɬ�ɨɫɨɛɢ��ɨɛɪɟɬɚɸɳɢɟ�ɧɨɜɵɟ�
ɩɪɢɡɧɚɤɢ��ɧɟ�ɩɨɡɜɨɥɢɜɲɢɟ�ɛɵ�ɜɵɠɢɬɶ�ɱɟɥɨɜɟɤɭ�ɜ�ɩɪɟɠɧɢɯ�ɭɫɥɨɜɢɹɯª��
ɢ� ©ɞɚɧɧɵɟ� ɩɪɢɡɧɚɤɢ� ɡɚɤɪɟɩɥɹɸɬɫɹ� ɜ� ɩɨɤɨɥɟɧɢɹɯ�� ɱɬɨ� ɜɟɞɟɬ� ɤ�
ɧɚɪɚɫɬɚɧɢɸ� ɪɚɡɥɢɱɧɵɯ� ɢɫɤɚɠɟɧɢɣ� ɜ� ɈȾȺ� ɱɟɥɨɜɟɤɚª�� ɋ� ɩɨɡɢɰɢɢ�
Ʌɟɫɝɚɮɬɚ� ɉ�Ɏ�� ɫɬɪɨɟɧɢɟ� ɢ� ɮɨɪɦɚ� ɨɪɝɚɧɚ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɭɫɥɨɜɢɹɦɢ�
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ� ɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɞɚɧɧɨɝɨ�
ɨɪɝɚɧɚ��Ʌɟɫɝɚɮɬ�ɉ�Ɏ�� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɡɭɱɟɧɢɹ�ɠɢɡɧɢ�
ɤɨɧɤɪɟɬɧɨɝɨ� ɱɟɥɨɜɟɤɚ�� ɱɬɨɛɵ� ɩɨɧɹɬɶ� ɫɬɪɨɟɧɢɟ� ɟɝɨ� ɬɟɥɚ�� ©ɋɬɟɩɟɧɶ�
ɪɚɡɜɢɬɢɹ� ɤɨɫɬɟɣ� ɢ� ɢɯ� ɚɪɯɢɬɟɤɬɨɧɢɤɚ� ɡɚɜɢɫɹɬ� ɨɬ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɨɤɪɭɠɚɸɳɢɯ�ɦɵɲɰª��©ɜɚɪɢɚɧɬ�ɪɚɡɜɟɬɜɥɟɧɢɹ�ɚɪɬɟɪɢɚɥɶɧɵɯ�ɫɬɜɨɥɨɜ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ� ɞɚɧɧɨɝɨ� ɫɟɝɦɟɧɬɚ� ɬɭɥɨɜɢɳɚª��
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɫɭɫɬɚɜɧɵɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɨɧ� ɬɚɤɠɟ�
ɫɜɹɡɚɥ�ɫ�ɨɫɨɛɟɧɧɨɫɬɹɦɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɈȾȺ�ɭ�ɞɚɧɧɨɝɨ�ɱɟɥɨɜɟɤɚ��
ɂɫɫɥɟɞɨɜɚɬɟɥɶ� ɨɛɴɹɫɧɹɟɬ� ɜ� ɫɜɨɢɯ� ɪɚɛɨɬɚɯ� ɫɬɪɨɟɧɢɟ� ɬɟɥɚ� ɧɟ� ɬɨɥɶɤɨ�
ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɮɭɧɤɰɢɢ��ɧɨ�ɢ�ɫɜɹɡɵɜɚɟɬ�ɟɝɨ�ɫ�ɩɫɢɯɢɱɟɫɤɨɣ�ɠɢɡɧɶɸ�
ɱɟɥɨɜɟɤɚ��ɡɚɤɥɚɞɵɜɚɹ�ɧɚɪɹɞɭ�ɫ�ɞɪɭɝɢɦɢ�ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ�ɤɨɧɰɚ����ɝɨ�
ɧɚɱɚɥɚ����ɝɨ�ɜɟɤɚ�ɨɫɧɨɜɵ�ɩɫɢɯɨɫɨɦɚɬɢɤɢ��ȼ�ɨɬɥɢɱɢɟ�ɨɬ�Ȼɵɫɬɪɨɜɚ�Ⱥ�ɉ���
ɨɬɪɢɰɚɸɳɟɝɨ�ɭɬɜɟɪɠɞɟɧɢɹ�Ʌɚɦɚɪɤɚ��Ʌɟɫɝɚɮɬ�ɉ�Ɏ��ɩɨɞɞɟɪɠɢɜɚɟɬ�ɢɯ��
ɨɛɴɹɫɧɹɹ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɫɬɪɭɤɬɭɪɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜɥɢɹɧɢɟɦ�ɮɚɤɬɨɪɨɜ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɱɟɪɟɡ� ɭɩɪɚɠɧɟɧɢɟ� ɢɥɢ� ɧɟɭɩɪɚɠɧɟɧɢɟ� ɨɪɝɚɧɨɜ��
ɱɬɨ� ɜ� ɩɨɫɥɟɞɫɬɜɢɢ� ɛɵɥɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ� ɞɨɤɚɡɚɧɨ� ɜ� ɪɚɛɨɬɚɯ�
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ������±����ɯ�ɝɨɞɨɜ��Ɏɪɢɞɟɧɲɬɟɣɧ�Ⱥ�ə���������0XUUD\��
'UDFKPDQ��������0LWURYLF��������ɋɨɪɨɤɢɧ�Ⱥ�ɉ���������Ʉɚɛɚɤ�ɋ�Ʌ��������
ɢ�ɞɪ����ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜɵɜɨɞɵ�Ȼɵɫɬɪɨɜɚ�ɨ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�
ɢɡɦɟɧɟɧɢɣ� ɜ� ɈȾȺ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɢɫɬɨɣ� ɫɥɭɱɚɣɧɨɫɬɢ� ɫɬɚɜɹɬ� ɜɪɚɱɚ�
ɩɟɪɟɞ� ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɤɚɤɢɯ�ɥɢɛɨ� ɤɨɪɪɢɝɢɪɭɸɳɢɯ�
ɜɨɡɞɟɣɫɬɜɢɣ��ȼɵɜɨɞɵ�Ʌɟɫɝɚɮɬɚ�ɉ�Ɏ��ɧɚɩɪɚɜɥɹɸɬ�ɜɪɚɱɚ�ɧɚ�ɩɨɧɢɦɚɧɢɟ�
ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ� ɪɟɝɭɥɹɪɧɵɯ� ɤɨɪɪɢɝɢɪɭɸɳɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ��
ɩɨɡɜɨɥɹɸɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɪɢɧɰɢɩ� ɭɩɪɚɠɧɹɟɦɨɫɬɢ� ɞɥɹ� ɜɨɡɜɪɚɳɟɧɢɹ�
ɩɚɰɢɟɧɬɭ� ɡɞɨɪɨɜɶɹ� ɢ� ɩɨɜɵɲɚɸ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ� ɦɚɫɬɟɪɫɬɜɨ�
ɜɪɚɱɚ��Ⱦɚɧɧɵɣ�ɩɨɞɯɨɞ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɤɨɦɟɧɞɨɜɚɧ�ɤ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɜ�
ɨɪɬɨɩɟɞɢɢ��ɪɟɚɛɢɥɢɬɚɰɢɢ�ɢ�ɅɎɄ�
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&203$5$7,9(�$1$/<6,6�2)�7+(�5(68/76�2)�5(6($5&+�
$&7,9,7<�2)�3�)��/(6*$)7�Ⱥ1'�$�3��%<67529$
0�0��0XVWDIDHY��9�$��.XYDHY
6FLHQWL¿F� $GYLVRUV� ±� &DQG0HG6FL�� $VVRF�� 3URI�� $�)�� %DUPLQ�� (�9��
%XODQRYD
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ�� 7KH� NQRZOHGJH� RI� ELRPHFKDQLFDO� IHDWXUHV� RI� IXQFWLRQLQJ�
RI� ERQH� DQG� PXVFXODU� V\VWHP� LV� GH¿QLQJ� ,Q� DFWLYLW\� GRFWRUV� RI� PDQ\�
VSHFLDOWLHV��,Q�SUDFWLFH�IHDWXUHV�RI�WHDFKLQJ�RI�WKH�PDWWHUV�LQ�D�EDVLF�FRXUVH�
RI�DQDWRP\�GRQ¶W�IRUP�GHHS�DQDWRP\�IXQFWLRQDO�UHSUHVHQWDWLRQV��DQG�WKH�
EHJLQQLQJ�H[SHUW�QHHG�DGGLWLRQDO�VWXG\LQJ�RI�WKH�VSHFL¿HG�SUREOHPV��,Q�WKLV�
UHJDUG�WKHUH�LV�D�TXHVWLRQ�RQ�ZKDW�ZRUNV�RI�WKH�UHVHDUFKHU�WKH�EHJLQQLQJ�
GRFWRU�VKRXOG�UHO\��$LP��7R�DQDO\VH�ZRUNV�RI�%\VWURY�$�3��DQG�/HVJDIW�3�)��
IURP�D�SRVLWLRQ�RI�SRVVLELOLW\�RI�WKHLU�XVH�IRU�DQ�H[SODQDWLRQ�WKH�UHDVRQV�
HPHUJHQFH�RI�VWUXFWXUDO�YLRODWLRQV�LQ�WKH�PXVFXORVNHOHWDO�GHYLFH��0'��RI�
WKH�SHUVRQ�DQG�GHYHORSPHQW�PHWKRGV�FRUUHFWLRQ�RI�YLRODWLRQV�DYDLODEOH�IRU�
SDWLHQWV��0DWHULDOV� DQG�PHWKRGV��7KH� DQDO\VLV� RI�ZRUNV�RI�%\VWURY�$�3��
LV� FDUULHG� RXW�� ³3DVW�� UHDO�� IXWXUH� SHUVRQ´� ������� DQG� /HVJDIW� 3�)�� ³7KH�
FKRVHQ�ZRUNV� RQ� DQDWRP\´� �������������5HVXOWV��$QDO\VLV� RI�ZRUNV� RI�
%\VWURY�$�3�� VKRZHG� KLV� VWULFW� FRPPLWPHQW� WR� WKH� IROORZLQJ� UHDVRQ� RI�
HPHUJHQFH� GHYLDWLRQV� LQ� D� FRQGLWLRQ� RI� WKH� PXVFXORVNHOHWDO� GHYLFH� RI�
WKH�SHUVRQ�� ³HPHUJHQFH�RI� FKDQJHV� LV� FRQQHFWHG�ZLWK� HPHUJHQFH�D�QHZ�
VLJQ� LQ� DQ� LQGLYLGXDO� DV� D� UHVXOW� RI� WKH� FKDQJHG�PHWDEROLVP� LQ� JDPHWHV�
RI�SDUHQWV´��WKDW�LV�VSRQWDQHRXV�"�³,Q�WKH�FRQGLWLRQV�RI�DFWLRQ�WKH�QDWXUDO�
VHOHFWLRQ�DQG�¿JKW� IRU�H[LVWHQFH�VXUYLYH� LQGLYLGXDOV��ZKRVH�FKDQJHV�DUH�
YLDEOH� LQ� WKHVH� OLYLQJ�FRQGLWLRQV�DQG�GHVFHQG�D�QHZ�VLJQ´��$�3��%\VWURY�
QRWHV�WKDW�³QRZ�RZLQJ�WR�D�FDULQJ�DWWLWXGH�RI�SHRSOH�WKH�LQGLYLGXDOV�¿QGLQJ�
QHZ�VLJQV�WR�HDFK�RWKHU�VXUYLYH��QRW�DOORZHG�WR�VXUYLYH�WR�WKH�SHUVRQ�LQ�
IRUPHU�FRQGLWLRQV´��DQG�³WKHVH�VLJQV�DUH�¿[HG�LQ�JHQHUDWLRQV�WKDW�FRQGXFWV�
WR� LQFUHDVH� RI� YDULRXV� GLVWRUWLRQV� LQ� WKH�0'� RI� WKH� SHUVRQ´�� )URP� 3�)�
/HVJDIW¶V�SRVLWLRQ�ERG\¶V�VWUXFWXUH�DQG�IRUP�DUH�GH¿QHG�E\�FRQGLWLRQV�RI�
DFWLYLW\�RI�WKH�SHUVRQ�DQG�IXQFWLRQLQJ�RI�WKLV�ERG\��/HVJDIW�3�)��LQGLFDWHV�
WKDW�ZH�QHHG�VWXG\LQJ�OLIH�RI�WKH�VSHFL¿F�SHUVRQ�WR�XQGHUVWDQG�D�VWUXFWXUH�RI�
KLV�ERG\��³([WHQW�RI�GHYHORSPHQW�RI�ERQHV�DQG�WKHLU�YHU\�WHFNWRQLN�GDQVH�
GHSHQG�RQ�DFWLYLW\�RI� VXUURXQGLQJ�PXVFOHV´�� ³WKH�RSWLRQ�RI�D�EUDQFKLQJ�
RI�DUWHULDO�WUXQNV�LV�GH¿QHG�E\�IXQFWLRQLQJ�RI�WKLV�VHJPHQW�RI�D�WUXQN´��,W�
DOVR�FRQQHFWHG�JHRPHWULFDO�IHDWXUHV�RI�DUWLFXODWH�VXUIDFHV�ZLWK�IHDWXUHV�RI�
IXQFWLRQLQJ�WKH�0'�RI�WKLV�SHUVRQ��7KH�UHVHDUFKHU�H[SODLQV�LQ�WKH�ZRUNV�
D�VWUXFWXUH�RI�D�ERG\�QRW�RQO\�IURP�WKH�SRLQW�RI�YLHZ�RI�IXQFWLRQ��EXW�DOVR�
FRQQHFWV�LW�ZLWK�PHQWDO�KXPDQ�OLIH��SXWWLQJ�DORQJ�ZLWK�RWKHU�UHVHDUFKHUV�RI�
WKH�HQG�RI�WKH���WK�EHJLQQLQJ�RI�WKH���WK�H\HOLG�RI�D�EDVLV�SV\FKRVRPDWLFV��
8QOLNH� %\VWURY�$�3�� /DPDUFN¶V� GHQ\LQJ� VWDWHPHQW�� /HVJDIW� RI� ,WHP� )��
VXSSRUWV� WKHP��H[SODLQLQJ�HPHUJHQFH�RI� VWUXFWXUDO� FKDQJHV�E\� LQÀXHQFH�
RI�IDFWRUV�RI�HQYLURQPHQW�WKURXJK�H[HUFLVH�RU�QRW�H[HUFLVH�RI�ERGLHV�WKDW�
LQ� D� FRQVHTXHQFH� LW�ZDV� H[SHULPHQWDOO\� SURYHG� LQ�ZRUNV� RI� UHVHDUFKHUV�
RI� WKH� �������WK� \HDUV� �)ULGHQVWHLQ� $�<D��� ������ 0XUUD\�� 'UDFKPDQ��
������ 0LWURYLF�� ������ 6RURNLQ� $�3��� ������ 6�/� 7DYHUQ��� ������ HWF����
&RQFOXVLRQ��7KXV��%\VWURY¶V�FRQFOXVLRQV�DERXW�HPHUJHQFH�RI�FKDQJHV�LQ�
WKH�0'�DV�D�UHVXOW�RI�PHUH�FKDQFH�SXW�WKH�GRFWRU�EHIRUH�LPSRVVLELOLW\�RI�
LPSOHPHQWDWLRQ� RI� DQ\� FRUUHFWLYH� LQÀXHQFHV�� 3�)� /HVJDIW¶V� FRQFOXVLRQV�
GLUHFW� WKH� GRFWRU� RQ� XQGHUVWDQGLQJ� RI� SURGXFWLYLW\� RI� UHJXODU� FRUUHFWLYH�
LQÀXHQFHV�� DOORZ� XVLQJ� WKH� SULQFLSOH� RI� DQ� GHYHORSPHQW� IRU� UHWXUQ� WR�
WKH�SDWLHQW�RI�KHDOWK�DQG�,� LQFUHDVH�SURIHVVLRQDO�VNLOO�RI� WKH�GRFWRU��7KLV�
DSSURDFK�FDQ�EH�UHFRPPHQGHG�IRU�XVH�LQ�RUWKRSHGLFV��UHKDELOLWDWLRQ�DQG�
WKHUDSHXWLF�SK\VLFDO�WUDLQLQJ�

ɂɋɌɈɊɂə�ȼ�ɅɂɐȺɏ��ȼɂɄɌɈɊ�ɋȿɊȽȿȿȼɂɑ�ɋȺȼȿɅɖȿȼ
Ⱦ�Ʌ��Ⱥɪɬɸɲɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɇ��Ʉɭɥɢɤɨɜɚ
ɋɚɪɚɬɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ȼ�ɂ��
Ɋɚɡɭɦɨɜɫɤɨɝɨ��ɋɚɪɚɬɨɜ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɞɟɤɚɛɪɟ�ɦɢɧɭɜɲɟɝɨ������ɝɨɞɚ�ɢɡ�ɠɢɡɧɢ�ɭɲɟɥ�ɜɵɞɚɸɳɢɣɫɹ�
ɯɢɪɭɪɝ�Ɋɨɫɫɢɢ�ȼɢɤɬɨɪ�ɋɟɪɝɟɟɜɢɱ�ɋɚɜɟɥɶɟɜ��Ɍɪɭɞɧɨ�ɩɟɪɟɨɰɟɧɢɬɶ�ɜɤɥɚɞ�
ɷɬɨɝɨ�ɝɟɧɢɚɥɶɧɨɝɨ�ɜɪɚɱɚ�ɜ�ɫɬɚɧɨɜɥɟɧɢɢ�ɨɬɟɱɟɫɬɜɟɧɧɨɣ�ɢ�ɡɚɪɭɛɟɠɧɨɣ�
ɯɢɪɭɪɝɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɜɤɥɚɞ� ȼɢɤɬɨɪɚ�
ɋɟɪɝɟɟɜɢɱɚ�ɋɚɜɟɥɶɟɜɚ�ɜ�ɪɚɡɜɢɬɢɟ�ɫɨɜɪɟɦɟɧɧɨɣ�ɯɢɪɭɪɝɢɢ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɪɚɛɨɬɵ� ɹɜɢɥɢɫɶ� ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɟ� ɫɬɚɬɶɢ�
ɨ�ɠɢɡɧɢ�ɢ�ɪɚɛɨɬɟ�ȼ�ɋ��ɋɚɜɟɥɶɟɜɚ��ɜɵɫɤɚɡɵɜɚɧɢɟ�ɭɱɟɧɢɤɨɜ�ɢ�ɤɨɥɥɟɝ��
ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ� ɜ� ɋɆɂ�� ɦɨɧɨɝɪɚɮɢɢ� ɢ� ɭɱɟɛɧɵɟ� ɩɨɫɨɛɢɹ� ɩɨɞ� ɟɝɨ�
ɪɟɞɚɤɰɢɟɣ��Ɋɟɡɭɥɶɬɚɬɵ��ȼɢɤɬɨɪ�ɋɟɪɝɟɟɜɢɱ�ɪɨɞɢɥɫɹ����ɮɟɜɪɚɥɹ������
ɝɨɞɚ� ɜ� ɫɟɥɟ� ɉɚɯɨɬɧɵɣ� Ɍɚɦɛɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� ȼ� ����� ɝɨɞɭ� ɩɨɫɬɭɩɢɥ�
ɜɨ� ��ɣ� Ɇɨɫɤɨɜɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� ɍɱɚɫɶ� ɧɚ� ��ɦ� ɤɭɪɫɟ��
ɜɩɟɪɜɵɟ� ɩɪɢɲɟɥ� ɜ� ɤɥɢɧɢɤɭ� ��ɣ� ɝɨɪɨɞɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ�

ɢɦɟɧɢ� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ�� ɝɞɟ� ɩɨɡɧɚɤɨɦɢɥɫɹ� ɫ� ɛɭɞɭɳɢɦ� ɭɱɢɬɟɥɟɦ�
Ⱥɥɟɤɫɚɧɞɪɨɦ� ɇɢɤɨɥɚɟɜɢɱɟɦ� Ȼɚɤɭɥɟɜɵɦ�� ɉɟɪɜɵɟ� ɧɚɭɱɧɵɟ� ɪɚɛɨɬɵ�
ȼ�ɋ��ɋɚɜɟɥɶɟɜɚ�ɫɜɹɡɚɧɵ�ɫ�ɢɡɭɱɟɧɢɟɦ�ɜɨɩɪɨɫɨɜ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɛɨɥɶɧɵɯ�
ɩɨɫɥɟ�ɨɩɟɪɚɬɢɜɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɧɚ�ɥɟɝɤɢɯ��ȼ������ɝ��ɨɩɭɛɥɢɤɨɜɚɧɚ�
ɟɝɨ�ɪɚɛɨɬɚ�ɫɨɜɦɟɫɬɧɨ�ɫ�Ƚ�Ⱦ��Ʉɨɧɫɬɚɧɬɢɧɨɜɨɣ��ɩɨɫɜɹɳɟɧɧɚɹ�ɜɨɩɪɨɫɚɦ�
ɧɟɬɭɛɟɪɤɭɥɟɡɧɨɝɨ� ɫɩɨɧɬɚɧɧɨɝɨ� ɩɧɟɜɦɨɬɨɪɚɤɫɚ�� Ɉɝɪɨɦɧɵɣ� ɜɤɥɚɞ�
ɜɧɟɫ�ȼɢɤɬɨɪ�ɋɟɪɝɟɟɜɢɱ�ɜ� ɪɚɡɜɢɬɢɟ�ɯɢɪɭɪɝɢɢ� ɫɨɫɭɞɨɜ��ȼ�ɤɨɧɰɟ����ɯ�
ɧɚɱɚɥɟ� ���ɯ� ɨɩɭɛɥɢɤɨɜɚɧɵ� ɩɟɪɜɵɟ� ɪɚɛɨɬɵ� ȼɢɤɬɨɪɚ� ɋɚɜɟɥɶɟɜɚ��
ɩɨɫɜɹɳɟɧɧɵɟ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɦ� ɨɤɤɥɸɡɢɹɦ� ɚɨɪɬɵ� ɢ� ɟɟ� ɜɟɬɜɟɣ��
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,QWURGXFWLRQ�� ,Q�'HFHPEHU� ����� DQ� RXWVWDQGLQJ�5XVVLDQ� VXUJHRQ�9LFWRU�
6HUJH\HYLFK�6DYHOLHY�GLHG��,W�LV�GLI¿FXOW�WR�RYHUHVWLPDWH�WKH�FRQWULEXWLRQ�RI�
WKLV�EULOOLDQW�GRFWRU�LQWR�WKH�IRUPDWLRQ�RI�WKH�QDWLRQDO�DQG�IRUHLJQ�VXUJHU\��
$LP��7R�DQDO\]H� WKH� FRQWULEXWLRQ�RI�9LFWRU�6HUJH\HYLFK�6DYHOLHY� LQ� WKH�
GHYHORSPHQW� RI� PRGHUQ� VXUJHU\�� 0DWHULDOV� DQG� PHWKRGV�� %LEOLRJUDSKLF�
PDWHULDO� ZRUNV� ZHUH� DUWLFOHV� DERXW� WKH� OLIH� DQG� ZRUN� 9�6�� 6DYHOHY��
LQWHUYLHZV�RI�VWXGHQWV�DQG�FROOHDJXHV��SXEOLVKHG�LQ�WKH�PHGLD��PRQRJUDSKV�
DQG�WH[WERRNV�XQGHU�KLV�HGLWRUVKLS��5HVXOWV��9LFWRU�6HUJH\HYLFK�ZDV�ERUQ�
)HEUXDU\���WK�������LQ�WKH�YLOODJH�RI�3DKRWQ\��7DPERY�UHJLRQ��,Q������KH�
HQWHUHG� WKH��QG�0RVFRZ�0HGLFDO� ,QVWLWXWH��2Q� WKH��G� FRXUVH�KH� FDPH� WR�
WKH�FOLQLF�RI�WKH��VW�0XQLFLSDO�FOLQLFDO�KRVSLWDO�QDPHG�DIWHU�1�,��3LURJRY��
ZKHUH�KH�PHW�KLV�IXWXUH�WHDFKHU�$OH[DQGHU�1LNROD\HYLFK�%DNXOHY��7KH�¿UVW�
VFLHQWL¿F�ZRUN�9�6��6DYHO\HY�LVVXHV�UHODWHG�WR�WKH�VWXG\�RI�UHKDELOLWDWLRQ�RI�
SDWLHQWV�DIWHU�VXUJHU\�IRU�OXQJ��,Q������KH�SXEOLVKHG�KLV�ZRUN�LQ�FRQMXQFWLRQ�
ZLWK� *�'�� .RQVWDQWLQRYD�� GHYRWHG� WR� QRQWXEHUFXORXV� VSRQWDQHRXV�
SQHXPRWKRUD[�� +H�PDGH� DQ� HQRUPRXV� FRQWULEXWLRQ� WR� WKH� GHYHORSPHQW�
RI�YDVFXODU�VXUJHU\�� ,Q� WKH� ODWH���¶V�DQG�HDUO\���¶V� WKHUH�ZHUH�SXEOLVKHG�
¿UVW� ZRUNV� RI� 9LNWRU� 6DYHO\HY� GHGLFDWHG� WR� DWKHURVFOHURWLF� RFFOXVLRQ�
RI� WKH� DRUWD� DQG� LWV� EUDQFKHV�� LQGLFDWLRQV� IRU� UHFRQVWUXFWLYH� DQG� SODVWLF�
VXUJHU\��WHFKQLTXHV�DQG�PHWKRGV�RI�WKHLU�LPSOHPHQWDWLRQ��$QG�DOVR�RQ�WKH�
WUHDWPHQW�RI�SDWLHQWV�ZLWK�DRUWLF�DQHXU\VPV��DFXWH�DUWHULDO�REVWUXFWLRQ��,Q�
�����KH�SXEOLVKHG�D�PRQRJUDSK�³(PEROLVP�DRUWLF�ELIXUFDWLRQ�DQG�DUWHULHV�
RI�WKH�H[WUHPLWLHV´��7KH�QDPH�RI�9�6��6DYHO\HY�LV�FORVHO\�DVVRFLDWHG�ZLWK�
WKH�IRUPDWLRQ�DQG�GHYHORSPHQW�RI�WKH�QDWLRQDO�FDUGLDF�VXUJHU\��7KH�UHVXOWV�
RI� WKHLU�ZRUN�DUH�FRPELQHG� LQ� WKH�PRQRJUDSKV�³;�UD\V� LQ�SDWLHQWV�ZLWK�
FRQJHQLWDO�KHDUW�GHIHFWV´��������DQG�³7KH�3UREH�DQG�DQJLRFDUGLRJUDSK\�
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LQ�FRQJHQLWDO�KHDUW´� �������� ,Q������9�6��6DYHOHY�RQH�RI� WKH�¿UVW� LQ� WKH�
FRXQWU\�PDGH� D� FORVHG� FRPPLVVXURWRP\� LQ� DRUWLF� VWHQRVLV�� GHYHORSHG� D�
PHWKRG� RI� H[WUDFRUSRUHDO� FLUFXODWLRQ� ZLWKRXW� ¿OOLQJ� PDFKLQH� GRQDWHG�
EORRG�� WRRN� DQ� DFWLYH� SDUW� LQ� VROYLQJ� WKH� SUREOHP� RI� VXUJLFDO� WUHDWPHQW�
RI�FDUGLDF�DUUK\WKPLDV��2QH�RI�WKH�IDYRULWH�EUDQFKHV�RI�VXUJHU\�RI�9LNWRU�
6HUJH\HYLFK�ZDV� SKOHERORJ\�� 5HVXOWV� DQG� FRQFOXVLRQV�ZHUH� KLJKOLJKWHG�
LQ� WKH� ERRNV� ³3XOPRQDU\� HPEROLVP´� �������� ³0DVVLYH� SXOPRQDU\�
HPEROLVP´� �������� ,Q� ����� WKHUH� ZDV� UHOHDVHG� WKH� WH[WERRN� HGLWHG� E\�
9�6�� 6DYHOLHY� ³3KOHERORJ\´�� EHFRPLQJ� DQ� LQGLVSHQVDEOH� KDQGERRN� IRU�
PDQ\� YDVFXODU� VXUJHRQV��9LFWRU� 6HUJH\HYLFK�ZDV� D� XQLTXH� VXUJHRQ�� KLV�
UHVHDUFK�DQG�ZRUN�SDYHG�WKH�ZD\�IRU�IXUWKHU�GHYHORSPHQW�RI�VXUJHU\�RI�
WKH�VWRPDFK��LQWHVWLQHV��ELOLDU\�WUDFW�DQG�SDQFUHDV��,Q������WKH�SXEOLFDWLRQ�
RI� WKH�PRQRJUDSKV�³$FXWH�SDQFUHDWLWLV´��³$FXWH�GLVRUGHUV�RI�PHVHQWHULF�
FLUFXODWLRQ´�� ³*XLGHOLQHV� IRU� HPHUJHQF\� DEGRPLQDO� VXUJHU\´� LQVWDQWO\�
EHFDPH�SRSXODU�DPRQJVW�SUDFWLWLRQHUV�VXUJHRQV��9��6DYHO\HY�PDGH�D�JUHDW�
FRQWULEXWLRQ�WR�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�HQGRVFRSLF�VHUYLFH�
LQWR�WKH�SUDFWLFDO�KHDOWK�FDUH��,Q������WKHUH�ZDV�SXEOLVKHG�D�PRQRJUDSK�
³(QGRVFRS\�RI�WKH�DEGRPLQDO�FDYLW\´��,Q������±�³*XLGHOLQHV�IRU�FOLQLFDO�
HQGRVFRS\´��&RQFOXVLRQ��7KH�WDOHQWHG�RUJDQL]HU��WKH�EULOOLDQW�VXUJHRQ��WKH�
ZRQGHUIXO�VFKRODU�DQG�WHDFKHU�±�VFLHQWL¿F�DQG�SUDFWLFDO�DFWLYLWLHV�RI�9LNWRU�
6HUJH\HYLFK�KDYH�EHHQ�UHFRJQL]HG�LQ�RXU�FRXQWU\�DQG�DEURDG�
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ɉɨɷɬɨɦɭ� ɰɟɥɶɸ� ɧɚɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥ� ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ�
ɨɛɴɟɦɨɦ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ�� ɤɨɬɨɪɵɟ� ɜɵɞɟɥɹɸɬɫɹ� ɝɨɫɭɞɚɪɫɬɜɨɦ�
ɧɚ� ɡɚɤɭɩɤɭ� ɩɪɟɩɚɪɚɬɨɜ� ɞɥɹ� ɨɧɤɨɝɟɦɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɛɨɥɶɧɵɯ� ɢ�
ɞɚɧɧɵɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɝɟɦɨɛɥɚɫɬɨɡɨɜ� ɜ� ɍɤɪɚɢɧɟ� ɡɚ� �����
����� ɝɝ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɡɚɤɭɩɨɤ� Ʌɋ�� ɤɨɬɨɪɵɟ�
ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ� ɞɥɹ� ɨɧɤɨɝɟɦɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɛɨɥɶɧɵɯ� ɜ� ɍɤɪɚɢɧɟ� ɫ�
ɰɟɥɶɸ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɫɧɨɜɧɵɯ� ɩɪɨɛɥɟɦ� ɢ� ɧɚɭɱɧɨɝɨ� ɨɛɨɫɧɨɜɚɧɢɹ�
ɧɚɩɪɚɜɥɟɧɢɣ� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�
ɫɪɟɞɫɬɜ� ɜ� ɭɫɥɨɜɢɹɯ� ɞɟɮɢɰɢɬɚ� ɪɟɫɭɪɫɨɜ� ɜ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ�� ɚ�
ɬɚɤɠɟ� ɫ� ɭɱɟɬɨɦ� ɩɟɪɫɩɟɤɬɢɜ� ɜɜɟɞɟɧɢɹ� ɫɨɰɢɚɥɶɧɨɣ� ɦɨɞɟɥɢ� ɈɆɋ� ɜ�
ɍɤɪɚɢɧɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɹɯ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɩɨɤɚɡɚɬɟɥɢ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɤɚɧɰɟɪ�ɪɟɝɢɫɬɪɚ�� ɞɚɧɧɵɟ� ɩɨ� ɬɟɧɞɟɪɧɵɦ�
ɡɚɤɭɩɤɚɦ� Ʌɋ� ɩɨ� ɩɪɨɝɪɚɦɦɚɦ� ©Ɉɧɤɨɥɨɝɢɹª�� ɤɨɬɨɪɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ�
ɧɚ� ɨɮɢɰɢɚɥɶɧɨɦ� ɫɚɣɬɟ�Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɍɤɪɚɢɧɵ� ɡɚ�
���������� ɝɝ�� ɗɤɨɧɨɦɢɱɟɫɤɢɟ� ɪɚɫɱɟɬɵ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜ� ɞɟɣɫɬɜɭɸɳɢɯ�
ɢ� ɫɨɩɨɫɬɚɜɢɦɵɯ�ɰɟɧɚɯ��Ⱦɥɹ� ɩɟɪɟɜɨɞɚ� ɩɨɤɚɡɚɬɟɥɟɣ� ɨɛɴɟɦɨɜ� ɡɚɤɭɩɤɢ�
Ʌɋ�ɜ�ɫɨɩɨɫɬɚɜɢɦɵɟ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɛɚɡɨɜɨɝɨ������ɝ��ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɞɚɧɧɵɟ�ɢɧɞɟɤɫɚ�ɰɟɧ�ɧɚ�Ʌɋ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɧɚ�ɫɚɣɬɟ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�
ɤɨɦɢɬɟɬɚ�ɫɬɚɬɢɫɬɢɤɢ�ɍɤɪɚɢɧɵ��ɉɟɪɟɪɚɫɱɟɬ�ɫɬɨɢɦɨɫɬɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�
ɜ�ȿ85�ɨɫɭɳɟɫɬɜɥɹɥɫɹ�ɩɨ�ɨɮɢɰɢɚɥɶɧɨɦɭ�ɤɭɪɫɭ�ɇɚɰɢɨɧɚɥɶɧɨɝɨ�Ȼɚɧɤɚ�
ɍɤɪɚɢɧɵ� ɧɚ� ɞɚɬɭ� ɩɪɨɜɟɞɟɧɢɹ� ɬɟɧɞɟɪɧɵɯ� ɬɨɪɝɨɜ�� ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɢɦɟɧɹɥɫɹ� ɥɨɝɢɱɟɫɤɢɣ�� ɫɢɫɬɟɦɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɣ�� ɚ�
ɬɚɤɠɟ� ɦɚɬɟɦɚɬɢɤɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɨɛɪɚɛɨɬɤɢ� ɢɧɮɨɪɦɚɰɢɢ�
ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɬɚɛɥɢɱɧɨɝɨ� ɩɪɨɰɟɫɫɨɪɚ�0LFURVRIW� 2I¿FH� ([FHO� �����
ɢ� ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɢɤ� ɜɚɪɢɚɰɢɨɧɧɨɣ� ɫɬɚɬɢɫɬɢɤɢ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ⱦɥɹ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚ� ɛɵɥ� ɪɚɫɫɱɢɬɚɧ� ɩɨɤɚɡɚɬɟɥɶ� ɨɛɴɟɦɚ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ�ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ��
ɤɨɬɨɪɵɣ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɨɞɧɨɝɨ�ɛɨɥɶɧɨɝɨ�ɝɟɦɨɛɥɚɫɬɨɡɚɦɢ�ɜ�ɍɤɪɚɢɧɟ��
ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɩɪɨɜɟɞɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɜɵɲɟɭɤɚɡɚɧɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɜ� ɞɟɣɫɬɜɭɸɳɢɯ� ɢ� ɫɨɩɨɫɬɚɜɢɦɵɯ� ɰɟɧɚɯ�
ɭɜɟɥɢɱɢɜɚɥɫɹ�ɪɚɡɥɢɱɧɵɦɢ�ɬɟɦɩɚɦɢ��ɋ������ɩɨ������ɝ��ɧɚɛɥɸɞɚɥɨɫɶ�
ɭɜɟɥɢɱɟɧɢɟ� ɞɚɧɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɫ� ������� ȿ85�ɱɟɥ�� ɞɨ� ������� ȿ85�
ɱɟɥ�� ɜ� ɞɟɣɫɬɜɭɸɳɢɯ� ɢ� ɞɨ� ������� ȿ85�ɱɟɥ�� ɜ� ɫɨɩɨɫɬɚɜɢɦɵɯ� ɰɟɧɚɯ��
ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� ɬɟɦɩɚ� ɩɪɢɪɨɫɬɚ� �ɰɟɩɧɨɝɨ�� ɪɚɜɧɹɥɨɫɶ� ���� ɜ�
ɞɟɣɫɬɜɭɸɳɢɯ� ɢ� ���� ɜ� ɫɨɩɨɫɬɚɜɢɦɵɯ� ɰɟɧɚɯ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɨ�

ɡɧɚɱɢɬɟɥɶɧɨɦ�ɭɜɟɥɢɱɟɧɢɟ�ɨɛɴɟɦɨɜ�ɡɚɤɭɩɨɤ�Ʌɋ�ɜ������ɝ��ȼ������ɝ��ɡɚ�
ɫɱɟɬ� ɛɸɞɠɟɬɚ� ɩɨ� ɰɟɥɟɜɨɣ� ɩɪɨɝɪɚɦɦɟ� ©Ɉɧɤɨɥɨɝɢɹª� ɛɵɥɨ� ɡɚɤɭɩɥɟɧɨ�
Ʌɋ�ɧɚ� ɫɭɦɦɭ��������� ɬɵɫ��ȿ85�ɜ�ɞɟɣɫɬɜɭɸɳɢɯ�ɢ�ɧɚ���������� ɬɵɫ��
ȿ85� ɜ� ɫɨɩɨɫɬɚɜɢɦɵɯ� ɰɟɧɚɯ�� ɉɨ� ɞɚɧɧɵɦ� ɇɚɰɢɨɧɚɥɶɧɨɝɨ� ɤɚɧɰɟɪ�
ɪɟɝɢɫɬɪɚ� ɤɨɥɢɱɟɫɬɜɨ� ɛɨɥɶɧɵɯ� ɝɟɦɨɛɥɚɫɬɨɡɚɦɢ� ɜ� ɍɤɪɚɢɧɟ� ɜ� �����
ɝ�� ɭɜɟɥɢɱɢɥɨɫɶ� ɜɫɟɝɨ� ɧɚ� ������ ɚ� ɫɭɦɦɚ� ɡɚɤɭɩɨɤ�Ʌɋ� ɜ� ɞɟɣɫɬɜɭɸɳɢɯ�
ɰɟɧɚɯ� ɜɨɡɪɨɫɥɚ� �� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ����� ɝ��� ɜ� ���� �ɞɟɣɫɬɜɭɸɳɢɟ�
ɰɟɧɵ�� ɢ� ɜ� ���� �ɫɨɩɨɫɬɚɜɢɦɵɟ� ɰɟɧɵ�� ɪɚɡɚ�� ɉɨ� ɧɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɷɬɨ�
ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɮɚɤɬ� ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɝɨ� ɧɟɞɨɮɢɧɚɧɫɢɪɨɜɚɧɢɟ� ɧɭɠɞ�
ɨɧɤɨɝɟɦɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɛɨɥɶɧɵɯ�ɜ�Ʌɋ�ɜ�����������ɝ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɭɪɨɜɟɧɶ�ɮɢɧɚɧɫɨɜɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɨ�ɫɬɨɪɨɧɵ�ɝɨɫɭɞɚɪɫɬɜɚ�
ɩɨɬɪɟɛɧɨɫɬɟɣ� ɛɨɥɶɧɵɯ� ɝɟɦɨɛɥɚɫɬɨɡɚɦɢ� ɜ� Ʌɋ� ɜ� ɫɭɳɟɫɬɜɟɧɧɨɣ�
ɫɬɟɩɟɧɢ�ɡɚɜɢɫɹɬ�ɨɬ�ɢɧɮɥɹɰɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ��ɤɨɬɨɪɵɟ�ɧɚɛɥɸɞɚɸɬɫɹ�
ɜ� ɭɤɪɚɢɧɫɤɨɣ� ɷɤɨɧɨɦɢɤɟ� ɢ� ɢɦɟɸɬ� ɩɟɪɦɚɧɟɧɬɧɵɣ� ɯɚɪɚɤɬɟɪ��
Ⱦɢɧɚɦɢɤɚ� ɡɚɤɭɩɨɤ� Ʌɋ�� ɤɨɬɨɪɵɟ� ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ� ɜ� ɬɟɱɟɧɢɢ� �����
����� ɝɝ�� ɜ� ɍɤɪɚɢɧɟ� ɧɟɫɨɨɬɜɟɫɬɜɭɟɬ� ɢɡɦɟɧɟɧɢɹɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�
ɨɧɤɨɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨ� ɝɟɦɚɬɨɥɨɝɢɢ��
ɇɟɪɚɜɧɨɦɟɪɧɵɣ� ɯɚɪɚɤɬɟɪ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɫɪɟɞɫɬɜ��
ɜɵɞɟɥɹɟɦɵɯ� ɧɚ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɣ�
ɫɥɭɠɛɵ� ɍɤɪɚɢɧɵ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� Ʌɋ�� ɨɩɪɟɞɟɥɹɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ�
ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɜɜɟɞɟɧɢɹ� ɫɩɟɰɢɚɥɶɧɨɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɩɪɨɝɪɚɦɦɵ�
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1DWLRQDO�%DQN� RI�8NUDLQH� RQ� WKH� GDWH� RI� WHQGHULQJ��'XULQJ� FRQGXFWLQJ�
UHVHDUFK� ZHUH� XVHG� ORJLFDO�� V\VWHPDWLF� DQG� DQDO\WLFDO�� DV� ZHOO� DV�
PDWKHPDWLFDO�DQG�VWDWLVWLFDO�PHWKRGV�RI�GDWD�SURFHVVLQJ�XVLQJ�VSUHDGVKHHW�
DSSOLFDWLRQ� 0LFURVRIW� 2I¿FH� ([FHO� ����� DQG� VWDQGDUG� WHFKQLTXHV� RI�
YDULDWLRQ� VWDWLVWLFV�� 5HVXOWV�� )RU� D� FRPSDUDWLYH� DQDO\VLV� ZDV� FDOFXODWHG�
¿JXUH� LQ� JRYHUQPHQW� IXQGLQJ� SKDUPDFHXWLFDO� VRIWZDUH�� ZKLFK� DFFRXQWV�
IRU�RQH�SDWLHQW�ZLWK�KHPDWRORJLFDO�PDOLJQDQFLHV�LQ�8NUDLQH��$FFRUGLQJ�WR�
UHVXOWV�RI�WKH�VWXGLHV�IRXQG�WKDW�WKH�DERYH�¿JXUHV�LQ�FXUUHQW�DQG�FRQVWDQW�
SULFHV�LQFUHDVHG�DW�GLIIHUHQW�UDWHV��)URP������WR������WKHUH�ZDV�DQ�LQFUHDVH�
LQ�WKLV�LQGLFDWRU�WR��������(85�SHUV��WR��������(85�SHUV��LQ�FXUUHQW�DQG�
XS� WR��������(85�SHUV�� LQ�FRPSDUDEOH�SULFHV��7KH�DYHUDJH�YDOXH�RI� WKH�
UDWH� RI� JURZWK� �FKDLQ��ZDV� ���� LQ� WKH� FXUUHQW� DQG� ���� LQ� FRPSDUDEOH�
SULFHV�� ,W� VKRXOG� EH� QRWHG� D� VLJQL¿FDQW� LQFUHDVH� LQ� GUXJ� SURFXUHPHQW� LQ�
������,Q�������GXH�WR�EXGJHW�WDUJHW�SURJUDP�³2QFRORJ\´�ZDV�SXUFKDVHG�
IRU�WKH�VXP�RI���������(85�LQ�H[LVWLQJ�DQG����������(85�LQ�FRPSDUDEOH�
SULFHV��$FFRUGLQJ�WR�WKH�1DWLRQDO�&DQFHU�5HJLVWU\�QXPEHU�RI�SDWLHQWV�ZLWK�
KHPDWRORJLFDO�PDOLJQDQFLHV�LQ�8NUDLQH�LQ������LQFUHDVHG�E\�RQO\�������
DQG�WKH�DPRXQW�RI�GUXJ�SURFXUHPHQW�LQ�FXUUHQW�SULFHV�LQFUHDVHG�FRPSDUHG�
WR� ������ WR� ���� �FXUUHQW� SULFHV�� DQG� ���� �FRPSDUDEOH� SULFHV�� WLPHV�� ,Q�
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RXU� RSLQLRQ�� WKLV� SRLQWV� WR� WKH� IDFW� FDWDVWURSKLF� XQGHUIXQGLQJ� QHHGV� LQ�
SDWLHQWV� ZLWK� KHPDWRORJLFDO� PDOLJQDQFLHV� LQ� ����������� &RQFOXVLRQ��
7KXV��WKH�OHYHO�RI�¿QDQFLDO�VXSSRUW�IURP�WKH�VWDWH�QHHGV�LQ�SDWLHQWV�ZLWK�
KHPDWRORJLFDO�PDOLJQDQFLHV� GUXJV� DUH� ODUJHO\� GHSHQGHQW� RQ� LQÀDWLRQDU\�
SURFHVVHV� WKDW� RFFXU� LQ� WKH� 8NUDLQLDQ� HFRQRP\�� DQG� KDYH� D� SHUPDQHQW�
FKDUDFWHU��'\QDPLFV�RI�GUXJ�SURFXUHPHQW��ZKLFK�ZHUH�FDUULHG�RXW�GXULQJ�
����������� 8NUDLQH� GRHV� QRW� PDWFK� WKH� FRUUHVSRQGLQJ� FKDQJHV� GXULQJ�
HSLGHPLRORJLFDO� LQGLFDWRUV� LQ�KHPDWRORJ\��8QHYHQ�GLVWULEXWLRQ�RI�SXEOLF�
IXQGV�WR�PHHW�WKH�QHHGV�RI�RQFRORJ\�VHUYLFH�RI�8NUDLQH�LQ�PRGHUQ�GUXJ�
GHYHORSPHQW�DQG�GHWHUPLQH�WKH�UHOHYDQFH�RI�WKH�LQWURGXFWLRQ�RI�D�VSHFLDO�
VWDWH� SURJUDP� ³+HPDWRORJ\´�� DV� ZHOO� DV� VFLHQWL¿FDOO\� EDVHG� FRQWURO�
PHFKDQLVPV�IRU�WDUJHWHG�DQG�HI¿FLHQW�XVH�RI�WKH�EXGJHW�

ɉɈɅɈȼɈɁɊȺɋɌɇɕȿ�ɂ�ȼɊȿɆȿɇɇɕȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɍɉɈɌɊȿȻɅȿɇɂə�ȺɅɄɈȽɈɅə�ȼɈȾɂɌȿɅəɆɂ�Ƚ��ɋȿɆȿɃ��
ɉɈɉȿɊȿɑɇɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ
Ⱥ�Ɉ��Ɇɵɫɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞɨɰ��Ⱥ�Ɉ��Ɇɵɫɚɟɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝɨɪɨɞɚ� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ɍɪɚɧɫɩɨɪɬ� ɩɥɨɬɧɨ� ɜɨɲɟɥ� ɜ� ɧɚɲɭ� ɠɢɡɧɶ�� ɢ�� ɧɚɜɟɪɧɨɟ��
ɫɟɝɨɞɧɹ�ɤɚɠɞɵɣ�ɢɡ�ɧɚɫ�ɧɟ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɠɢɡɧɢ�ɛɟɡ�ɧɟɝɨ��ɍɜɟɥɢɱɟɧɢɟ�
ɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɩɨɜɵɲɚɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɦɨɛɢɥɶɧɨɫɬɶ�ɥɸɞɟɣ��ɧɨ�ɢ�
ɭɜɟɥɢɱɢɜɚɟɬ�ɪɢɫɤ�ɞɨɪɨɠɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɪɨɢɫɲɟɫɬɜɢɣ��ȾɌɉ���ȾɌɉ�
ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
ɦɧɨɝɢɯ�ɫɬɪɚɧ��ɉɨ�ɞɚɧɧɵɦ�ɈɈɇ��ɧɚ�ɞɨɪɨɝɚɯ�ɧɚɲɟɣ�ɩɥɚɧɟɬɵ�ɤɚɠɞɵɣ�
ɝɨɞ� ɩɨɥɭɱɚɸɬ� ɬɪɚɜɦɵ� ɢ� ɭɜɟɱɶɹ� ɛɨɥɟɟ� �� ɦɢɥɥɢɨɧɨɜ� ɱɟɥɨɜɟɤ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɫɨɬɧɢ� ɬɵɫɹɱ� ɫɨ� ɫɦɟɪɬɟɥɶɧɵɦ� ɢɫɯɨɞɨɦ�� Ʉɚɡɚɯɫɬɚɧ� ɹɜɥɹɟɬɫɹ�
ɥɢɞɟɪɨɦ� ɩɨ� ɮɚɬɚɥɶɧɵɦ� ȾɌɉ� ɜ� ȿɜɪɨɩɟɣɫɤɨɦ� ɪɟɝɢɨɧɟ�� ȼɵɹɜɥɟɧɢɟ�
ɮɚɤɬɨɪɨɜ�� ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɚɥɤɨɝɨɥɶɧɨɦɭ� ɨɩɶɹɧɟɧɢɸ� ɭ� ɜɨɞɢɬɟɥɟɣ��
ɩɨɦɨɠɟɬ�ɪɚɡɪɚɛɨɬɚɬɶ�ɷɮɮɟɤɬɢɜɧɵɟ�ɦɟɪɵ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɜɨɠɞɟɧɢɹ�
ɜ�ɧɟɬɪɟɡɜɨɦ�ɫɨɫɬɨɹɧɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɵɹɜɢɬɶ�ɩɨɥɨɜɨɡɪɚɫɬɧɵɟ�
ɢ� ɜɪɟɦɟɧɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɭɩɨɬɪɟɛɥɟɧɢɹ� ɚɥɤɨɝɨɥɹ� ɜɨɞɢɬɟɥɹɦɢ�
ɝ�� ɋɟɦɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɛɚɡɚ� ɞɚɧɧɵɯ�
ɤɚɛɢɧɟɬɚ� ɷɤɫɩɟɪɬɢɡɵ� ɨɩɶɹɧɟɧɢɣ� ɇɚɪɤɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɢɫɩɚɧɫɟɪɚ� ɝ��
ɋɟɦɟɣ�±�ɟɞɢɧɫɬɜɟɧɧɨɝɨ�ɥɢɰɟɧɡɢɪɨɜɚɧɧɨɝɨ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɭɱɪɟɠɞɟɧɢɹ�
ɝɨɪɨɞɚ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɩɨɞɨɛɧɵɯ�ɷɤɫɩɟɪɬɢɡ�±�ɡɚ�ɩɟɪɢɨɞ�ɫ������������
ɝ�� ɩɨ� ����������� ɝ�� Ⱥɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɩɨ� ɫɥɟɞɭɸɳɢɦ� ɩɚɪɚɦɟɬɪɚɦ��
ɩɨɥ� ɢ� ɜɨɡɪɚɫɬ� ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɧɵɯ�� ɞɚɬɚ�� ɜɪɟɦɹ� ɢ� ɩɪɢɱɢɧɚ�
ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɬɢɡɵ�� ɪɟɡɭɥɶɬɚɬ� ɷɤɫɩɟɪɬɢɡɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɛɳɟɟ�
ɤɨɥɢɱɟɫɬɜɨ�ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɧɵɯ�ɫɨɫɬɚɜɢɥɨ������ɜɨɞɢɬɟɥɟɣ��ɋɪɟɞɢ�
ɧɢɯ� ɦɭɠɱɢɧɵ� ɫɨɫɬɚɜɢɥɢ� ������� ɠɟɧɳɢɧɵ� ±� ������ ɉɨ� ɩɪɢɱɢɧɟ�
ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ��ȾɌɉ�±�������������ɢ�ɭɩɪɚɜɥɟɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɵɦ�
ɫɪɟɞɫɬɜɨɦ� ±� ����� ��������� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɜɨɞɢɬɟɥɟɣ� ɪɚɜɟɧ� �����
ɥɟɬ� �6' �����ɥɟɬ���ɋɪɟɞɢ�ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɧɵɯ�ɜɨɞɢɬɟɥɟɣ�ɭ�������
�Q ����� ɜɵɹɜɥɟɧɨ� ɚɥɤɨɝɨɥɶɧɨɟ�ɨɩɶɹɧɟɧɢɟ��ȼ� ɷɬɨɣ� ɝɪɭɩɩɟ�ɜɨɞɢɬɟɥɟɣ�
ɷɤɫɩɟɪɬɢɡɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɩɨ� ɩɨɜɨɞɭ� ȾɌɉ� ɜ� ���� �������� ɫɥɭɱɚɹɯ��
ɭɩɪɚɜɥɟɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɵɦ� ɫɪɟɞɫɬɜɨɦ� ±� ɜ� ��� �������� ɉɨ� ɫɬɟɩɟɧɢ�
ɨɩɶɹɧɟɧɢɹ�ɜɨɞɢɬɟɥɟɣ��ɥɟɝɤɚɹ�ɫɬɟɩɟɧɶ�±��������������ɫɪɟɞɧɹɹ�ɫɬɟɩɟɧɶ�
±������������ɬɹɠɟɥɚɹ�ɫɬɟɩɟɧɶ�±�����������ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɣ�ɩɪɨɰɟɧɬ�
ɜɵɹɜɥɟɧɢɹ�ɩɶɹɧɵɯ�ɜɨɞɢɬɟɥɟɣ�ɜ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɨɬɦɟɱɟɧ�ɜ�ɦɚɟ�ɢ�ɫɟɧɬɹɛɪɟ�
±�ɩɨ��������ɚ�ɬɚɤɠɟ�ɜ�ɢɸɧɟ����������ɜ�ɬɟɱɟɧɢɟ�ɧɟɞɟɥɢ�ɜ�ɜɨɫɤɪɟɫɟɧɶɟ�
±� ������ �Q ����� ɢ� ɩɨɧɟɞɟɥɶɧɢɤ� ±� ������ �Q ������ ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ�
ɩɶɹɧɵɯ�ɜɨɞɢɬɟɥɟɣ�ɪɚɜɟɧ������ɥɟɬ��6' ���ɥɟɬ���ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɛɭɞɭɬ� ɩɨɥɟɡɧɵ� ɞɥɹ� ɪɚɡɪɚɛɨɬɱɢɤɨɜ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɨɫɨɛɟɧɧɨ�� ɫ� ɭɱɟɬɨɦ� ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɨɩɵɬɚ� ɞɪɭɝɢɯ�
ɫɬɪɚɧ� ɜ� ɛɨɪɶɛɟ� ɫ� ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɨɣ�� ɋɪɟɞɢ� ɬɚɤɢɯ� ɷɮɮɟɤɬɢɜɧɵɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɦɨɠɧɨ� ɜɵɞɟɥɢɬɶ� ɫɥɟɞɭɸɳɢɟ�� ɩɪɨɜɟɞɟɧɢɟ� ɦɟɞɢɚ�
ɤɚɦɩɚɧɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɢɞɟɨɪɨɥɢɤɨɜ�� ɩɪɟɡɟɧɬɚɰɢɣ�� ɚ� ɬɚɤɠɟ�
ɫɨɰɢɚɥɶɧɵɯ�ɪɟɤɥɚɦ�ɫɪɟɞɢ�ɜɨɞɢɬɟɥɟɣ�������ɥɟɬ��ɬɚɤ�ɤɚɤ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɢɦɟɧɧɨ�ɨɧɢ�ɛɵɥɢ�ɜ�ɫɨɫɬɨɹɧɢɢ�ɚɥɤɨɝɨɥɶɧɨɝɨ�ɨɩɶɹɧɟɧɢɹ�
ɢ� ɫɬɚɥɢ� ɜɢɧɨɜɧɢɤɚɦɢ� ȾɌɉ�� Ⱥ� ɬɚɤɠɟ� ɩɪɨɜɨɞɢɬɶ� ɨɩɟɪɚɬɢɜɧɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ�ɦɟɪɨɩɪɢɹɬɢɹ�ɜ�ɜɵɯɨɞɧɵɟ�ɞɧɢ��ɧɚɩɪɢɦɟɪ�©ɉɶɹɧɵɣ�
ɜɨɞɢɬɟɥɶ�ɩɪɟɫɬɭɩɧɢɤª�� ɨɫɨɛɟɧɧɨ� ɧɚ� ɬɟɪɪɢɬɨɪɢɹɯ�� ɩɪɢɛɥɢɠɟɧɧɵɯ�
ɤ�ɦɟɫɬɚɦ�ɩɪɨɜɟɞɟɧɢɹ�ɦɚɫɫɨɜɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɢ�ɨɬɞɵɯɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɤɚɮɟ��ɛɚɪɨɜ��ɪɟɫɬɨɪɚɧɨɜ��ɧɨɱɧɵɯ�ɪɚɡɜɥɟɤɚɬɟɥɶɧɵɯ�ɡɚɜɟɞɟɧɢɣ��Ʉɪɨɦɟ�
ɬɨɝɨ�� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɨɩɵɬ� ɒɜɟɰɢɢ�� ɋɒȺ�� Ɋɨɫɫɢɢ� ɩɨ� ɜɧɟɞɪɟɧɢɸ�
©ɚɥɤɨɡɚɦɤɨɜª� ɜ� ɚɜɬɨɦɨɛɢɥɢ� ɧɚɪɭɲɢɬɟɥɟɣ�ɪɟɰɢɞɢɜɢɫɬɨɜ�� ɜɨɡɦɨɠɧɨ��
ɛɭɞɟɬ�ɩɨɥɟɡɧɵɦ�ɢ�ɞɥɹ�Ʉɚɡɚɯɫɬɚɧɚ�

$*(�*(1'(5�$1'�7,0(�3(&8/,$5,7,(6�2)�$/&2+2/�
&2168037,21�%<�'5,9(56�2)�6(0(<�&,7<��&5266�
6(&7,21$/�678'<
$�2��0\VD\HY
6FLHQWL¿F�$GYLVRU�±�$VVRF��3URI��$�2��0\VD\HY
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��7UDQVSRUW�FRPSOHWHO\�HQWHUHG�WR�RXU�OLIH��DQG�SUREDEO\��HDFK�
RI� XV� FDQQRW� LPDJLQH� OLIH� ZLWKRXW� LW�� 6KDUS� LQFUHDVH� RI� URDG� WUDQVSRUW�
GRHVQ¶W�RQO\�UDLVH�PRELOLW\�RI�SHRSOH��EXW�DOVR�LQFUHDVHV�ULVN�RI�URDG�WUDI¿F�
FROOLVLRQV��57&���57&�DSSHDUV�DV�DQ�DFWXDO�SUREOHP�RI�3XEOLF�+HDOWK�LQ�
PDQ\�FRXQWULHV��$FFRUGLQJ�WR�81��HYHU\�\HDU�PRUH�WKDQ���PLOOLRQ�SHRSOH�
DUH� LQMXUHG� DQG� PDLPHG� RQ� URDGV�� LQFOXGLQJ� KXQGUHGV� RI� WKRXVDQGV� RI�
GHDWKV��.D]DNKVWDQ�EHFRPHV�WKH�OHDGHU�E\�OHWKDO�57&�LQ�(XURSHDQ�UHJLRQ��
,GHQWL¿FDWLRQ�RI�IDFWRUV�WKDW�DFFRPSDQ\�DOFRKROLF�LQWR[LFDWLRQ�RI�GULYHUV�
PXVW�KHOS� WR�GHYHORS�HIIHFWLYH�PHDVXUHV� WR�SUHYHQW�GUXQN�GULYLQJ��$LP��
7R�LGHQWLI\�DJH�JHQGHU�DQG�WLPH�SHFXOLDULWLHV�RI�DOFRKRO�FRQVXPSWLRQ�E\�
GULYHUV�RI�6HPH\�FLW\��0DWHULDOV�DQG�PHWKRGV��'DWDEDVH�RI�1DUFRORJLFDO�
GLVSHQVDU\�RI�6HPH\�FLW\�KDV�EHHQ�XVHG��,W� LV�WKH�XQLTXH�OLFHQVHG�KHDOWK�
FDUH�IDFLOLW\�LQ�WKH�FLW\�WKDW�SURYLGHV�DOFRKRO�H[DPLQDWLRQV�IRU�WKH�SHULRG�
IURP������������WR�������������2XU�DQDO\VLV�ZDV�FRQGXFWHG�E\�IROORZLQJ�
SDUDPHWHUV�� JHQGHU� DQG� DJH� RI� H[DPLQHG� GULYHUV�� GDWH�� WLPH� DQG� UHDVRQ�
RI� DQ� H[DPLQDWLRQ�� UHVXOW� RI� DQ� H[DPLQDWLRQ�� 5HVXOWV�� 7RWDO� QXPEHU� RI�
H[DPLQHG�GULYHUV�ZDV�������$PRQJ�WKHP�PHQ�±��������ZRPHQ�±�������
$FFRUGLQJ�WR�UHDVRQ�RI�DQ�H[DPLQDWLRQ��57&�±�������������DQG�GULYLQJ�
RI� D� WUDQVSRUW�±������ ���������0HDQ�DJH�RI�GULYHUV�ZDV������\HDUV�ROG�
�6' �����\HDUV���$PRQJ�WKH�H[DPLQHG�GULYHUV�LQ��������Q� ������DOFRKRO�
ZDV� LGHQWL¿HG�� ,Q� WKLV�JURXS�RI�GULYHUV�H[DPLQDWLRQ�KDV�EHHQ�FRQGXFWHG�
DFFRUGLQJ� WR�� 57&� LQ� ���� �������� FDVHV� DQG� GULYLQJ� LQ� ��� ��������
$FFRUGLQJ� WR� GHJUHHV� RI� LQWR[LFDWLRQ�ZHUH��PLOG� GHJUHH� ±� ���� ��������
FDVHV��PHGLXP�GHJUHH�±������������VHYHUH�GHJUHH�±�����������7KH�PRVW�
KLJKHVW�SHUFHQW�RI�GUXQNHQ�GULYHUV�GXULQJ�WKH�\HDU�LQ�0D\�DQG�6HSWHPEHU�±�
�������DOVR�LQ�-XQH�±�������KDV�EHHQ�UHYHDOHG��GXULQJ�D�ZHHN�±�RQ�6XQGD\�
��������DQG�RQ�0RQGD\��������RU�Q ������'UXQNHQ�GULYHUV¶�PHDQ�DJH�ZDV�
�����\HDUV�ROG��6' ���\HDUV���&RQFOXVLRQ��2XU�¿QGLQJV�ZLOO�EH�XVHIXO�IRU�
PDNHUV�RI�SUHYHQWLYH�PHDVXUHV��HVSHFLDOO\��WDNLQJ�LQWR�DFFRXQW�WKH�SRVLWLYH�
H[SHULHQFH�RI�RWKHU�FRXQWULHV�DJDLQVW�WKLV�SUREOHP��$PRQJ�WKHVH�HIIHFWLYH�
PHDVXUHV��FRXOG�EH�PDUNHG�IROORZLQJV��UHDOL]DWLRQ�RI�PHGLD�ZLWK�XVDJH�RI�
YLGHR�WDSHV��SUHVHQWDWLRQV��DQG�DOVR�DGYHUWLVHPHQWV�DPRQJ�GULYHUV�RI�������
\HDUV�ROG��DV�WKH�UHVXOW�RI�WKH�VWXG\�LQ�SDUWLFXODU�WKH\�ZHUH�LQWR[LFDWHG�DQG�
ZHUH� UHVSRQVLEOH� IRU�57&V�� ,Q�DGGLWLRQ�� WR�SURYLGH�SUHYHQWLYH�PHDVXUHV�
RQ� UHVW�GD\V�� IRU� H[DPSOH� ³'UXQNHQ� GULYHU� ±� SHUSHWUDWRU´�� SDUWLFXODUO\�
RQ�DUHDV�FORVH�WR�WKH�SODFHV�RI�PDVV�JDWKHULQJV�DQG�UHFUHDWLRQ��LQFOXGLQJ�
FDIHV��EDUV��UHVWDXUDQWV�DQG�QLJKW�FOXEV��0RUHRYHU��SRVLWLYH�H[SHULHQFH�RI�
6ZHGHQ��WKH�86$�DQG�5XVVLD�WR�LQWURGXFH�³DOFRORFNV´�LQ�FDUV�RI�KDELWXDO�
RIIHQGHUV��DOVR�PD\�EH�XVHIXO�IRU�.D]DNKVWDQ�

ȼɕəȼɅȿɇɂȿ�ɍɊɈȼɇə�ȾɈɋɌɍɉɇɈɋɌɂ�ɇȺɁɇȺɑȿɇɂə�
ɅȺȻɈɊȺɌɈɊɇɕɏ�ɍɋɅɍȽ�ȼɊȺɑȺɆɂ�ɋȺɆȺɊɋɄɈɃ�
ɈȻɅȺɋɌɂ
ɉ�ɇ��Ɂɨɥɨɬɚɪɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɉ�Ⱥ��Ƚɟɥɚɲɜɢɥɢ
Ɇɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ�©ɊȿȺȼɂɁª��ɋɚɦɚɪɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɪɚɦɤɚɯ� ɩɭɧɤɬɚ� �� ɫɬɚɬɶɢ� ��� Ɏɟɞɟɪɚɥɶɧɨɝɨ� ɡɚɤɨɧɚ�
©Ɉɛ� ɨɫɧɨɜɚɯ� ɨɯɪɚɧɵ� ɡɞɨɪɨɜɶɹ� ɝɪɚɠɞɚɧ� ɊɎª�� ɦɟɞɢɰɢɧɫɤɚɹ�
ɩɨɦɨɳɶ� ɨɤɚɡɵɜɚɟɬɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɉɨɪɹɞɤɚɦɢ� ɨɤɚɡɚɧɢɹ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�� ɉɪɚɤɬɢɱɟɫɤɢ� ɜ� ɩɨɥɨɜɢɧɟ� ɭɬɜɟɪɠɞɟɧɧɵɯ� ɢ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ� ©ɉɨɪɹɞɤɨɜ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢª�
ɫɨɞɟɪɠɚɬɫɹ� ɫɫɵɥɤɢ� ɧɚ� ɪɚɡɥɢɱɧɵɟ� ɷɬɚɩɵ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɨɫɨɛɟɧɧɨɫɬɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɪɹɞɚ�
ɷɬɚɩɨɜ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɧɟ� ɞɨɥɠɧɵ� ɨɫɬɚɬɶɫɹ� ɛɟɡ�
ɜɧɢɦɚɧɢɹ� ɩɪɚɤɬɢɤɭɸɳɢɯ� ɜɪɚɱɟɣ� ɢ� ɨɪɝɚɧɢɡɚɬɨɪɨɜ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��
Ɉɞɧɚɤɨ��ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɫɬɚɟɬɫɹ�ɨɬɤɪɵɬɵɦ�ɜɨɩɪɨɫ�ɞɨɫɬɭɩɧɨɫɬɢ�
ɥɚɛɨɪɚɬɨɪɧɵɯ� ɭɫɥɭɝ� ɞɥɹ� ɧɚɡɧɚɱɟɧɢɹ� ɩɚɰɢɟɧɬɚɦ� ɜɪɚɱɚɦɢ�� ɱɬɨ�
ɫɬɚɜɢɬ� ɩɨɞ� ɫɨɦɧɟɧɢɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɱɟɬɤɨɝɨ� ɫɥɟɞɨɜɚɧɢɹ� ɉɨɪɹɞɤɚɦ� ɢ�
ɋɬɚɧɞɚɪɬɚɦ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɩɪɢ� ɞɢɚɝɧɨɫɬɢɤɟ�ɢ� ɥɟɱɟɧɢɢ� ɪɹɞɚ�
ɡɚɛɨɥɟɜɚɧɢɣ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɬɚɥɨ�
ɢɡɭɱɟɧɢɟ� ɞɨɫɬɭɩɧɨɫɬɢ� ɧɚɡɧɚɱɟɧɢɹ� ɭɫɥɭɝ� ɤɥɢɧɢɤɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɥɚɛɨɪɚɬɨɪɢɣ� ɞɥɹ� ɜɪɚɱɟɣ� ɋɚɦɚɪɫɤɨɣ� ɨɛɥɚɫɬɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɞɚɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɦɟɬɨɞ�
ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɜɪɚɱɟɣ��ɩɪɨɠɢɜɚɸɳɢɯ�ɜ�ɝɨɪɨɞɫɤɢɯ�ɨɤɪɭɝɚɯ�ɢ�ɫɟɥɶɫɤɨɣ�
ɦɟɫɬɧɨɫɬɢ� ɋɚɦɚɪɫɤɨɣ� ɨɛɥɚɫɬɢ�� ȼɫɟɝɨ� ɜ� ɚɧɤɟɬɢɪɨɜɚɧɢɢ� ɩɪɢɧɹɥɨ�
ɭɱɚɫɬɢɟ� ���� ɜɪɚɱɚ�� Ɋɚɡɞɟɥɟɧɢɟ� ɩɨ� ɦɟɫɬɭ� ɩɪɨɠɢɜɚɧɢɹ� ɫɨɫɬɚɜɢɥɨ��
��� ɜɪɚɱɚ�� ɩɪɨɠɢɜɚɸɳɢɟ� ɜ� ɝɨɪɨɞɫɤɢɯ� ɨɤɪɭɝɚɯ� ������� ɢ� ��� ɜɪɚɱɟɣ�
ɫɟɥɶɫɤɨɣ� ɦɟɫɬɧɨɫɬɢ� ������� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɩɨ� ɩɨɥɭ� ɫɨɫɬɚɜɢɥɨ�� ����
ɠɟɧɳɢɧɚ�ɢ����ɦɭɠɱɢɧɚ��ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ�������ɢ��������Ɋɟɡɭɥɶɬɚɬɵ��
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɬɚɤɢɟ� ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ� ɤɪɢɬɟɪɢɢ�
ɞɨɫɬɭɩɧɨɫɬɢ�ȼɈɁ�ɤɚɤ��ɜɪɟɦɟɧɧɚɹ��ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ�ɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ��
Ɍɚɤɠɟ� ɚɜɬɨɪɨɦ� ɜɵɞɟɥɟɧɚ� ɜ� ɨɬɞɟɥɶɧɭɸ� ɝɪɭɩɩɭ� ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ�
ɞɨɫɬɭɩɧɨɫɬɶ�� ɉɪɢ� ɨɰɟɧɤɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɞɨɫɬɭɩɧɨɫɬɢ�� ɛɵɥɢ�
ɡɚɬɪɨɧɭɬɵ� ɬɚɤɢɟ� ɤɪɢɬɟɪɢɢ� ɤɚɤ�� ɞɨɫɬɭɩɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɩɨɥɧɨɝɨ�
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ɫɩɟɤɬɪɚ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�Ʌɉɍ�ɩɨ�ɦɟɫɬɭ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɜɪɚɱɚ��ɚ�ɬɚɤɠɟ�ɧɚɥɢɱɢɟ�ɨɝɪɚɧɢɱɟɧɢɣ�
ɜ�ɥɚɛɨɪɚɬɨɪɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɹɯ�ɭ�ɜɪɚɱɚ��ɩɪɢ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɩɚɰɢɟɧɬɚ��
ɉɪɢ�ɨɰɟɧɤɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ�ɞɨɫɬɭɩɧɨɫɬɢ�ɢɡɭɱɚɥɫɹ�ɫɩɨɫɨɛ�ɩɨɥɭɱɟɧɢɹ�
ɜɪɚɱɨɦ�ɪɟɡɭɥɶɬɚɬɨɜ�ɚɧɚɥɢɡɨɜ��ȼɵɜɨɞɵ��ȼɫɟ�ɜɵɲɟɫɤɚɡɚɧɧɨɟ�ɹɜɥɹɟɬɫɹ�
ɨɫɧɨɜɚɧɢɟɦ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɛɨɥɟɟ� ɭɝɥɭɛɥɟɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ�
ɨɛɥɚɫɬɢ� ɞɨɫɬɭɩɧɨɫɬɢ� ɫɨɜɪɟɦɟɧɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɥɚɛɨɪɚɬɨɪɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɞɥɹ�ɜɪɚɱɟɛɧɨɝɨ�ɫɨɨɛɳɟɫɬɜɚ�

$9$,/$%,/,7<�/(9(/�5(6($5&+�2)�0(',&,1(�7(676�
35(6&5,%,1*�)25�'2&7256�2)�7+(�6$0$5$�5(*,21
3�1��=RORWDUHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��3�$��*HODVKYLOL
6DPDUD�0HGLFDO�8QLYHUVLW\�³5($9,=´��6DPDUD��5XVVLD

,QWURGXFWLRQ��$UWLFOH����3DUDJUDSK���RI�WKH�)HGHUDO�/DZ�2Q�7KH�&LWL]HQV�
+HDOWK�&DUH�)XQGDPHQWDOV�RI� WKH�5XVVLDQ�)HGHUDWLRQ�VD\V��PHGLFDO�FDUH�
VKRXOG� EH� SURYLGHG� LQ� DFFRUGDQFH�ZLWK� WKH�3URFHGXUHV� RI�PHGLFDO� FDUH��
$OPRVW� KDOI� RI� WKH� DSSURYHG� DQG� UHJLVWHUHG�&DUH�2UGHUV� DUH� UHIHUHQFHV�
WR� YDULRXV� VWDJHV� RI� FOLQLFDO� DQG� ODERUDWRU\� GLDJQRVWLFV�� 7KHUHIRUH�
SUDFWLWLRQHUV� DQG� SROLF\�PDNHUV� VKRXOG� WDNH� DWWHQWLRQ� WR� WKH� IHDWXUHV� RI�
VRPH�PHGLFDO�WHVWV�VWDJHV��1RZ�LW�LV�QRW�FOHDU�DUH�WKH�PHGLFDO�WHVWV�DYDLODEOH�
WR�SK\VLFLDQV� IRU� WKHLU�SDFLHQWV��6R� WKH�SRVVLELOLW\�RI� VWULFW�DGKHUHQFH� WR�
5XOHV�DQG�VWDQGDUGV�RI�PHGLFDO�FDUH�FDQ¶W�EH�UHDO�LQ�WKH�VHYHUDO�GLVHDVHV�
GLDJQRVLV�DQG�WUHDWPHQW��$LP��7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�DQDO\VLV�RI�
WKH�DYDLODELOLW\�RI�FOLQLF�GLDJQRVWLF�ODERUDWRULHV�PHGLFDO�WHVWV�SUHVFULSWLRQ�
WR�GRFWRUV�RI�WKH�6DPDUD�UHJLRQ��0DWHULDOV�DQG�PHWKRGV��,Q�WKLV�UHVHDUFK�
PHWKRG�ZDV�TXHVWLRQLQJ�GRFWRUV� OLYLQJ� LQ�XUEDQ�GLVWULFWV�DQG�UXUDO�DUHDV�
RI�WKH�6DPDUD�UHJLRQ��7RWDO�����SDUWLFLSDWHG�LQ�WKH�VXUYH\��7KH�VHSDUDWLRQ�
RI� UHVLGHQFH�ZDV�����GRFWRU� OLYLQJ� LQ�XUEDQ�GLVWULFWV� ������DQG����UXUDO�
SK\VLFLDQV� ������� 7KH� GLVWULEXWLRQ� E\� JHQGHU� ZDV� ���� ZRPHQ� DQG� ���
PHQ��DFFRXQWLQJ�IRU�������DQG��������5HVXOWV��7KH�VWXG\�XVHG�WHPSRUDU\��
JHRJUDSKLFDO�DQG�IXQFWLRQDO�DFFHVVLELOLW\�FULWHULD�UHFRPPHQGHG�E\�:+2��
7KH� DXWKRU� VHSDUDWHG� LQIRUPDWLRQ� DYDLODELOLW\� WR� D� VSHFLDO� WKHPH��:KHQ�
HYDOXDWLQJ�WKH�IXQFWLRQDO�DYDLODELOLW\��KDYH�EHHQ�DIIHFWHG�E\�VXFK�FULWHULD�
DV��DYDLODELOLW\�RI�WKH�IXOO�UDQJH�RI�ODERUDWRU\�UHVHDUFK�LQ�KRVSLWDOV�ZKHUH�
WKH�SK\VLFLDQ¶V�SURIHVVLRQDO�DFWLYLWLHV��DV�ZHOO�DV�WKH�SUHVHQFH�RI�UHVWULFWLRQV�
LQ� WKH� ODERUDWRU\� E\� D� GRFWRU� GXULQJ� WKH� H[DPLQDWLRQ� RI� WKH� SDWLHQW�� ,Q�
DVVHVVLQJ�WKH�DYDLODELOLW\�RI�LQIRUPDWLRQ�ZDV�D�ZD\�WR�JHW�WKH�GRFWRU�WKH�
UHVXOWV��&RQFOXVLRQ��$OO�RI�WKH�DERYH�LV�WKH�EDVLV�IRU�LQ�GHSWK�UHVHDUFK�RI�
WKH� DYDLODELOLW\�RI�PRGHUQ� FDSDELOLWLHV� RI� ODERUDWRU\�'LDJQRVWLFV� IRU� WKH�
PHGLFDO�FRPPXQLW\�

ȼɁȺɂɆɈɋȼəɁɖ�ɍɊɈȼɇə�ɍɋɉȿȼȺȿɆɈɋɌɂ�ɂ�
ɋɍȻɔȿɄɌɂȼɇɈɃ�ɈɐȿɇɄɂ�ɄȺɑȿɋɌȼȺ�ɀɂɁɇɂ�
ɒɄɈɅɖɇɂɄɈȼ���ɯ�ɄɅȺɋɋɈȼ�ɏȺɊɖɄɈȼɋɄɈɃ�
ɋɉȿɐɂȺɅɂɁɂɊɈȼȺɇɇɈɃ�ɒɄɈɅɕ
Ⱥ�ɂ��ɂɜɚɳɟɧɤɨ��Ⱥ�ɋ��Ƚɚɥɢɱɟɜɚ��Ʌ�ɂ��ɑɭɦɚɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ɉɝɧɟɜ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ȼɫɟɦɢɪɧɚɹ� Ɉɪɝɚɧɢɡɚɰɢɹ�
Ɂɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� �ȼɈɁ�� ɭɞɟɥɹɟɬ� ɜɫɟ� ɛɨɥɶɲɟ� ɜɧɢɦɚɧɢɹ� ɪɚɡɜɢɬɢɸ�
ɧɚɭɤɢ� ɨ� ɤɚɱɟɫɬɜɟ� ɠɢɡɧɢ�� ɤɚɤ� ɨ� ɜɚɠɧɨɦ� ɚɪɝɭɦɟɧɬɟ� ɜ� ɩɪɢɧɹɬɢɢ�
ɪɟɲɟɧɢɣ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ�� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɢ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɉɨɧɹɬɢɟ� ©ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢª� ɜɨɡɧɢɤɥɨ� ɜ� ����� ɝ�� ȼ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɦɟɞɢɰɢɧɟ�ɷɬɨɬ�ɬɟɪɦɢɧ�ɫɬɚɥ�ɩɪɢɦɟɧɹɬɶɫɹ�ɫ������ɝ���ɩɨɫɥɟ�
ɟɝɨ�ɩɨɹɜɥɟɧɢɹ�ɜ�,QGH[�0HGLFXV��ɉɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ȼɈɁ�©ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢª�
±� ɷɬɨ� ɜɨɫɩɪɢɹɬɢɟ� ɢɧɞɢɜɢɞɚɦɢ� ɢɯ� ɩɨɥɨɠɟɧɢɹ� ɜ� ɠɢɡɧɢ� ɜ� ɤɨɧɬɟɤɫɬɟ�
ɤɭɥɶɬɭɪɵ�ɢ�ɫɢɫɬɟɦɟ�ɰɟɧɧɨɫɬɟɣ��ɜ�ɤɨɬɨɪɵɯ�ɨɧɢ�ɠɢɜɭɬ��ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ�ɰɟɥɹɦɢ��ɨɠɢɞɚɧɢɹɦɢ��ɧɨɪɦɚɦɢ�ɢ�ɡɚɛɨɬɚɦɢ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ȼɈɁ�
ɪɟɤɨɦɟɧɞɭɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɤɪɢɬɟɪɢɢ�ɞɥɹ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ��ɮɢɡɢɱɟɫɤɢɟ��ɫɢɥɚ��ɷɧɟɪɝɢɹ��ɭɫɬɚɥɨɫɬɶ��ɛɨɥɶ��ɞɢɫɤɨɦɮɨɪɬ��ɫɨɧ��
ɨɬɞɵɯ��� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� �ɷɦɨɰɢɢ�� ɭɪɨɜɟɧɶ� ɤɨɝɧɢɬɢɜɧɵɯ� ɮɭɧɤɰɢɣ��
ɫɚɦɨɨɰɟɧɤɚ��� ɭɪɨɜɟɧɶ� ɧɟɡɚɜɢɫɢɦɨɫɬɢ� �ɩɨɜɫɟɞɧɟɜɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ��
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ���ɨɛɳɟɫɬɜɟɧɧɚɹ�ɠɢɡɧɶ��ɥɢɱɧɵɟ�ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ��
ɨɛɳɟɫɬɜɟɧɧɚɹ��� ɨɤɪɭɠɚɸɳɚɹ� ɫɪɟɞɚ� �ɛɟɡɨɩɚɫɧɨɫɬɶ�� ɷɤɨɥɨɝɢɹ��
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ�� ɞɨɫɬɭɩɧɨɫɬɶ� ɢ� ɤɚɱɟɫɬɜɨ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ��
ɢɧɮɨɪɦɚɰɢɢ�� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɛɭɱɟɧɢɹ�� ɛɵɬ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶɸ�ɧɚɲɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɨɫɶ�ɢɡɭɱɟɧɢɟ�ɫɭɛɴɟɤɬɢɜɧɨɣ�ɨɰɟɧɤɢ�
ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ��ɭɫɬɚɧɨɜɥɟɧɢɟ�ɜɡɚɢɦɨɫɜɹɡɢ�ɟɟ�ɢ�ɭɪɨɜɧɹ�ɭɫɩɟɜɚɟɦɨɫɬɢ�
ɭ� ɲɤɨɥɶɧɢɤɨɜ� ��ɯ� ɤɥɚɫɫɨɜ�� ɨɛɭɱɚɸɳɢɯɫɹ� ɜ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�
ɲɤɨɥɟ� ɝ�� ɏɚɪɶɤɨɜɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɯɨɞɟ� ɧɚɲɟɣ� ɪɚɛɨɬɵ�
ɛɵɥɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɲɤɨɥɶɧɢɤɨɜ�ɏɚɪɶɤɨɜɫɤɨɣ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�

ɲɤɨɥɵ�ʋ�����ɯ�ɤɥɚɫɫɨɜ��ɢɡ�ɧɢɯ�ɛɵɥɢ����ɦɚɥɶɱɢɤɨɜ�ɢ����ɞɟɜɨɱɤɢ��Ⱦɥɹ�
ɫɭɛɴɟɤɬɢɜɧɨɣ� ɨɰɟɧɤɢ� ɩɨɤɚɡɚɬɟɥɹ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɦɵ� ɢɫɩɨɥɶɡɨɜɚɥɢ�
ɦɟɬɨɞ�ɪɚɡɪɚɛɨɬɚɧɧɵɣ�0H]]LFK�,���&RKHQ�1���5XLSHUH]�0���/LQ�,��ɢ�<RRQ�
*� ������ ɝ����Ⱦɚɧɧɚɹ�ɦɟɬɨɞɢɤɚ�ɨɯɜɚɬɵɜɚɟɬ� ɬɪɢ�ɨɫɧɨɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɚ�
ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� D�� ɫɭɛɴɟɤɬɢɜɧɨɟ� ɛɥɚɝɨɩɨɥɭɱɢɟ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ��
E�� ɜɵɩɨɥɧɟɧɢɟ� ɫɨɰɢɚɥɶɧɵɯ� ɪɨɥɟɣ�� F�� ɨɰɟɧɤɚ� ɜɧɟɲɧɢɯ� ɠɢɡɧɟɧɧɵɯ�
ɭɫɥɨɜɢɣ�� Ⱦɚɧɧɵɣ� ɦɟɬɨɞ� ɬɚɤɠɟ� ɩɨɡɜɨɥɹɟɬ� ɨɰɟɧɢɬɶ� ɢɧɬɟɝɪɚɬɢɜɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� Ⱦɥɹ� ɪɚɫɱɟɬɚ� ɞɚɧɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ�
ɫɤɥɚɞɵɜɚɸɬɫɹ�ɡɧɚɱɟɧɢɹ�ɨɬɞɟɥɶɧɵɯ�ɲɤɚɥ��ɢ�ɜɵɱɢɫɥɹɟɬɫɹ�ɢɯ�ɫɪɟɞɧɟɟ�
ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ��ɉɪɢ�ɨɰɟɧɤɟ�ɠɟ�ɨɫɧɨɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɩɨɤɚɡɚɬɟɥɹ�
ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɩɨɞɫɱɢɬɵɜɚɸɬɫɹ�ɩɨɤɚɡɚɬɟɥɢ�ɬɨɥɶɤɨ�ɬɟɯ�ɲɤɚɥ��ɤɨɬɨɪɵɟ�
ɨɬɪɚɠɚɸɬ�ɬɨɬ�ɢɥɢ�ɢɧɨɣ�ɤɨɦɩɨɧɟɧɬ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�
ɨɩɪɨɫɚ��ɜ�ɤɨɬɨɪɨɦ�ɩɪɢɧɢɦɚɥɢ�ɭɱɚɫɬɢɟ����ɲɤɨɥɶɧɢɤɨɜ��ɛɵɥ�ɜɵɹɜɥɟɧ�
ɫɚɦɵɣ�ɧɢɡɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ� ɬɚɤɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ�� ɤɚɤ� ©ɨɰɟɧɤɚ� ɜɧɟɲɧɢɯ�
ɠɢɡɧɟɧɧɵɯ� ɭɫɥɨɜɢɣª�� ɤɨɬɨɪɵɣ� ɪɚɜɟɧ� ����� ɉɨɤɚɡɚɬɟɥɢ� ɩɨ� ɲɤɚɥɚɦ�
©ɫɭɛɴɟɤɬɢɜɧɚɹ� ɨɰɟɧɤɚ� ɜɨɫɩɪɢɹɬɢɹ� ɫɨɛɫɬɜɟɧɧɨɝɨ� ɨɛɳɟɝɨ� ɫɨɫɬɨɹɧɢɹª�
ɢ�©ɜɵɩɨɥɧɟɧɢɟ�ɫɨɰɢɚɥɶɧɵɯ�ɪɨɥɟɣª�ɫɪɟɞɢ�ɭɱɚɳɢɯɫɹ�ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ�
ɨɞɢɧɚɤɨɜɨ� ɜɵɫɨɤɢ� ±� ����� ɢ� ������ ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ� ɞɚɧɧɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɤɚɠɞɨɦɭ� ɩɚɪɚɦɟɬɪɭ�� ɦɵ� ɭɜɢɞɟɥɢ� ɫɚɦɵɟ� ɧɢɡɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɨ� ɬɚɤɢɦ� ɩɚɪɚɦɟɬɪɚɦ�� ©ɨɛɳɟɫɬɜɟɧɧɚɹ�
ɢ� ɫɥɭɠɟɛɧɚɹ� ɩɨɞɞɟɪɠɤɚª� ±� ������ ©ɞɭɯɨɜɧɚɹ� ɪɟɚɥɢɡɚɰɢɹª� ±� �����
ɢ� ©ɫɨɰɢɨɷɦɨɰɢɨɧɚɥɶɧɚɹ� ɩɨɞɞɟɪɠɤɚª� ±� ������ ɂ� ɫɚɦɵɟ� ɜɵɫɨɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɩɨ� ɩɚɪɚɦɟɬɪɚɦ�� ©ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ� �ɷɦɨɰɢɨɧɚɥɶɧɨɟ��
ɛɥɚɝɨɩɨɥɭɱɢɟª� ±� ������ ©ɦɟɠɥɢɱɧɨɫɬɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟª� ±� ����� ɢ�
©ɥɢɱɧɨɫɬɧɚɹ�ɪɟɚɥɢɡɚɰɢɹª�±�������ȼ�ɰɟɥɨɦ�ɢɧɬɟɝɪɚɥɶɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɲɤɨɥɶɧɢɤɨɜ���ɯ� ɤɥɚɫɫɨɜ� ɫɨɫɬɚɜɢɥ������ɛɚɥɥɨɜ��ɉɪɢ�
ɷɬɨɦ� ɫɚɦɵɣ� ɧɢɡɤɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ɧɚɛɥɸɞɚɥɫɹ� ɭ� ɞɟɜɨɱɟɤ�� ɫɪɟɞɧɢɣ�
ɛɚɥɥ� ɤɨɬɨɪɵɯ� ɩɪɢɪɚɜɧɢɜɚɟɬɫɹ� ɤ� ɨɰɟɧɤɟ� ©�ª� �������� ɇɟɡɧɚɱɢɬɟɥɶɧɨ�
ɜɵɲɟ�ɨɬɦɟɱɚɥɫɹ�ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�ɭ�ɦɚɥɶɱɢɤɨɜ�ɫ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ�
ɭɫɩɟɜɚɟɦɨɫɬɶɸ� �������� ɋɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� ɡɚɧɹɥɢ� ɢɧɬɟɝɪɚɥɶɧɵɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɭ� ɦɚɥɶɱɢɤɨɜ�ɨɬɥɢɱɧɢɤɨɜ� ������� ɢ� ɯɨɪɨɲɢɫɬɨɜ� ��������
ɚ� ɬɚɤɠɟ� ɭ� ɞɟɜɨɱɟɤ�� ɲɤɨɥɶɧɚɹ� ɭɫɩɟɜɚɟɦɨɫɬɶ� ɤɨɬɨɪɵɯ� ɪɚɜɧɚ� ©�ª� ±�
�������� ɂ� ɫɚɦɵɣ� ɜɵɫɨɤɢɣ� ɢɧɬɟɝɪɚɥɶɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɧɚɛɥɸɞɚɥɫɹ�
ɭ� ɞɟɜɨɱɟɤ�ɨɬɥɢɱɧɢɰ� �������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɫɥɟɞɭɹ�
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɫɭɛɴɟɤɬɢɜɧɨɣ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɢ� ɭɪɨɜɧɹ�
ɭɫɩɟɜɚɟɦɨɫɬɢ�ɲɤɨɥɶɧɢɤɨɜ���ɯ�ɤɥɚɫɫɨɜ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�ɲɤɨɥɟ�
ɝ�� ɏɚɪɶɤɨɜɚ�� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɫɪɟɞɧɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ�
ɠɢɡɧɢ�ɩɪɹɦɨ�ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ�ɭɪɨɜɧɸ�ɭɫɩɟɜɚɟɦɨɫɬɢ�ɷɬɢɯ�ɞɟɬɟɣ��ɇɨ�
ɩɪɢ� ɷɬɨɦ�ɩɨɤɚɡɚɬɟɥɢ� ɭ� ɞɟɜɨɱɟɤ� ɧɚ� ɧɟɤɨɬɨɪɵɟ� ɩɚɪɚɦɟɬɪɵ�� ɬɚɤɢɟ� ɤɚɤ�
©ɫɨɰɢɨɷɦɨɰɢɨɧɚɥɶɧɚɹ� ɩɨɞɞɟɪɠɤɚª� ɢ� ©ɨɛɳɟɫɬɜɟɧɧɚɹ� ɢ� ɫɥɭɠɟɛɧɚɹ�
ɩɨɞɞɟɪɠɤɚª��ɜɵɲɟ��ɱɟɦ�ɭ�ɦɚɥɶɱɢɤɨɜ�
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IDWLJXH��SDLQ��GLVFRPIRUW��VOHHS��UHVW�����SV\FKRORJLFDO��HPRWLRQV��OHYHO�RI�
FRJQLWLYH�IXQFWLRQLQJ��VHOI�HVWHHP�����OHYHO�RI�LQGHSHQGHQFH��GDLO\�DFWLYLW\��
SHUIRUPDQFH�����VRFLDO�OLIH��SHUVRQDO�UHODWLRQVKLSV��VRFLDO�����HQYLURQPHQW�
�VDIHW\�� HQYLURQPHQW�� VHFXULW\�� DFFHVVLELOLW\� DQG� TXDOLW\� RI� KHDOWK� FDUH��
LQIRUPDWLRQ��OHDUQLQJ�RSSRUWXQLWLHV��OLIH���$LP��7KH�DLP�RI�RXU�VWXG\�ZDV�WR�
LQYHVWLJDWH�WKH�VXEMHFWLYH�DVVHVVPHQW�RI�WKH�TXDOLW\�RI�OLIH��OLQNDJHV�DQG�LWV�
OHYHO�RI�SHUIRUPDQFH�LQ�VFKRROFKLOGUHQ��WK�JUDGHUV�WUDLQHG�LQ�D�VSHFLDOL]HG�
VFKRRO�LQ�.KDUNLY��0DWHULDOV�DQG�PHWKRGV��,Q�WKH�FRXUVH�RI�RXU�ZRUN�ZHUH�
H[DPLQHG� ��� VFKRROFKLOGUHQ�� ��� ER\V� DQG� ��� JLUOV�� )RU� WKH� VXEMHFWLYH�
DVVHVVPHQW�RI�WKH�TXDOLW\�RI�OLIH�ZH�XVHG�WKH�PHWKRG�GHYHORSHG�0H]]LFK�
,���&RKHQ�1���5XLSHUH]�0���/LQ�,��DQG<RRQ�*���������7KLV�PHWKRGRORJ\�
FRYHUV� WKH� WKUHH�PDLQ�FRPSRQHQWV�RI�TXDOLW\�RI� OLIH�� D�� VXEMHFWLYH�ZHOO�
EHLQJ� VDWLVIDFWLRQ�� E�� WKH� IXO¿OOPHQW� RI� VRFLDO� UROHV�� F�� DVVHVVPHQW� RI�
H[WHUQDO� FRQGLWLRQV� RI� OLIH�� 7KLV� PHWKRG� DOVR� DOORZV� XV� WR� HVWLPDWH� DQ�
LQWHJUDWLYH�LQGLFDWRU�RI�TXDOLW\�RI�OLIH��7R�FDOFXODWH�WKLV�LQGLFDWRU�DUH�DGGHG�
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YDOXHV�RI�WKH�LQGLYLGXDO�VFDOHV��DQG�FDOFXODWHG�WKHLU�DULWKPHWLFDO�PHDQ��,Q�
DVVHVVLQJ�WKH�VDPH�EDVLF�FRPSRQHQWV�RI�WKH�TXDOLW\�RI�OLIH�LQGLFDWRUV�DUH�
FRXQWHG�RQO\�WKRVH�VFDOHV�WKDW�UHÀHFW�RQH�RU�DQRWKHU�FRPSRQHQW��5HVXOWV��
$IWHU�WKH�VXUYH\��ZKLFK�ZDV�DWWHQGHG�E\����VFKRROFKLOGUHQ��ZDV�UHYHDOHG�
WKH� ORZHVW� FRPSRQHQW� VXFK� DV� WKH� ³DVVHVVPHQW� RI� H[WHUQDO� FRQGLWLRQV�
RI� OLIH´��ZKLFK� LV�HTXDO� WR������6FRUHV�RQ�³VXEMHFWLYH�HYDOXDWLRQ�RI� WKHLU�
RZQ�SHUFHSWLRQ�RI�WKH�JHQHUDO�VWDWH´�DQG�³WKH�IXO¿OOPHQW�RI�VRFLDO�UROHV´�
DPRQJ�VWXGHQWV�DERXW�HTXDOO\�KLJK�±������DQG�������$IWHU�DQDO\]LQJ�WKH�
VXUYH\�GDWD�IRU�HDFK�SDUDPHWHU��ZH�VDZ�WKH�ORZHVW�TXDOLW\�RI�OLIH�LQ�VXFK�
SDUDPHWHUV��³SXEOLF�DQG�RI¿FLDO�VXSSRUW´�±������³VSLULWXDO� UHDOL]DWLRQ´�±�
�����DQG�³VRFLR�HPRWLRQDO�VXSSRUW´�±�������$QG�WKH�KLJKHVW�SHUIRUPDQFH�
SDUDPHWHUV��³SV\FKRORJLFDO��HPRWLRQDO��ZHOO�EHLQJ´���������³LQWHUSHUVRQDO�
LQWHUDFWLRQ´� ±� ����� DQG� ³SHUVRQDO� UHDOL]DWLRQ´� ±� ������ ,Q� JHQHUDO�� WKH�
LQWHJUDO� LQGH[� RI� TXDOLW\� RI� OLIH� RI� VFKRROFKLOGUHQ� �WK� JUDGH� ZDV� �����
SRLQWV�� :KHQ� ORZHVW� VFRUH� REVHUYHG� LQ� JLUOV�� DYHUDJH� VFRUH� ZKLFK� LV�
HTXLYDOHQW� WR� HYDOXDWLQJ� ³�´� ��������6OLJKWO\� DERYH� WKH� UDWH� REVHUYHG� LQ�
ER\V� ZLWK� VDWLVIDFWRU\� DFDGHPLF� SHUIRUPDQFH� �������� ,QWHUPHGLDWH� WRRN�
LQWHJUDO�LQGLFDWRUV�ER\V���H[FHOOHQW��������DQG�JRRG���������DV�ZHOO�DV�JLUOV��
VFKRRO�SHUIRUPDQFH�LV�HTXDO�WR�³�´�±���������$QG�WKH�KLJKHVW�LQWHJUDO�LQGH[�
ZDV�REVHUYHG�LQ�JLUOV�±�H[FHOOHQW���������&RQFOXVLRQ��7KXV��H[SORULQJ�WKH�
LQWHUDFWLRQ�RI�WKH�VXEMHFWLYH�DVVHVVPHQW�RI�WKH�TXDOLW\�RI�OLIH�DQG�OHYHO�RI�
DFKLHYHPHQW�RI�VFKRROFKLOGUHQ��WK�JUDGHUV�VSHFLDOL]HG�VFKRRO�LQ�.KDUNLY��
ZH�FDQ�FRQFOXGH� WKDW� WKH�DYHUDJH�TXDOLW\�RI� OLIH� LV�GLUHFWO\�SURSRUWLRQDO�
WR� WKH� OHYHO�RI�DFKLHYHPHQW�RI� WKHVH�FKLOGUHQ��%XW� WKH� LQGLFDWRUV�RI�JLUOV�
RQ� VRPH�SDUDPHWHUV� VXFK�DV�³VRFLR�HPRWLRQDO� VXSSRUW´�DQG�³SXEOLF�DQG�
RI¿FLDO�VXSSRUW´�KLJKHU�WKDQ�LQ�ER\V�

ȾɂɇȺɆɂɄȺ�ȻɊȺɑɇɈɋɌɂ�ɂ�ɊȺɁȼɈȾɂɆɈɋɌɂ�ȼ�
ȺɋɌɊȺɏȺɇɋɄɈɃ�ɈȻɅȺɋɌɂ�ɁȺ�����±�����ȽɈȾɕ
ɏ�Ɇ��Ɇɚɤɤɚɲɚɪɢɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ɇ��Ʉɭɪɶɹɧɨɜɚ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɬɫɭɬɫɬɜɢɟ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɛɫɬɚɧɨɜɤɢ��
ɫɧɢɠɟɧɢɟ� ɛɪɚɱɧɨɫɬɢ�� ɭɜɟɥɢɱɟɧɢɟ� ɪɚɡɜɨɞɢɦɨɫɬɢ� ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ�
ɬɨɦɭ��ɱɬɨ�ɦɚɥɨɞɟɬɧɨɫɬɶ�ɢ�ɛɟɡɞɟɬɧɨɫɬɶ�ɫɬɚɧɭɬ�ɧɨɪɦɨɣ��ɢ�ɫɨɤɪɚɳɟɧɢɟ�
ɧɚɫɟɥɟɧɢɹ�Ɋɨɫɫɢɢ��ɢ�ɛɨɥɟɟ�ɬɨɝɨ��ɟɝɨ�ɜɵɪɨɠɞɟɧɢɟ�ɫɬɚɧɭɬ�ɩɨɫɬɨɹɧɧɨɣ�
ɤɨɧɫɬɚɧɬɨɣ�� ɇɚ� ɮɨɧɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɨɛɳɢɯ�� ɤɥɚɫɫɢɱɟɫɤɢɯ��
ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ��ɞɟɦɨɝɪɚɮɵ�ɪɟɞɤɨ�ɨɛɪɚɳɚɸɬ�ɜɧɢɦɚɧɢɟ�
ɧɚ� ɫɬɨɥɶ� ɜɚɠɧɵɟ� ɦɟɞɢɤɨ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɨɰɢɚɥɶɧɨɝɨ�
ɡɞɨɪɨɜɶɹ�ɨɛɳɟɫɬɜɚ�±�ɛɪɚɱɧɨɫɬɢ�ɢ�ɪɚɡɜɨɞɢɦɨɫɬɢ��Ⱥ�ɜɟɞɶ�ɩɨɫɥɟɞɧɢɟ��
ɤɚɤ� ɥɚɤɦɭɫɨɜɚɹ� ɛɭɦɚɝɚ� ɨɬɪɚɠɚɸɬ� ɫɨɫɬɨɹɧɢɟ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ�
ɡɞɨɪɨɜɶɹ��ɭɪɨɜɟɧɶ�ɤɭɥɶɬɭɪɵ��ɫɨɫɬɨɹɧɢɟ�ɬɪɚɞɢɰɢɣ�ɜ�ɨɛɳɟɫɬɜɟ��Ⱥɧɚɥɢɡ�
ɫɨɫɬɨɹɧɢɹ� ɢ� ɬɟɧɞɟɧɰɢɣ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɢ� ɢɯ� ɩɪɢɱɢɧ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ�
ɨɛɫɬɚɧɨɜɤɢ� ɜ� ɫɬɪɚɧɟ� ɛɟɡ� ɩɪɟɨɞɨɥɟɧɢɹ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�
ɢ� ɩɨɥɢɬɢɱɟɫɤɨɝɨ� ɤɪɢɡɢɫɚ�� ɩɨɫɥɟɞɭɸɳɟɝɨ� ɩɨɞɴɟɦɚ� ɷɤɨɧɨɦɢɤɢ� ɢ�
ɩɨɜɵɲɟɧɢɹ�ɭɪɨɜɧɹ�ɠɢɡɧɢ�ɧɚɫɟɥɟɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɜɟɫɬɢ�
ɚɧɚɥɢɡ� ɬɟɧɞɟɧɰɢɣ� ɚɤɬɨɜ� ɝɪɚɠɞɚɧɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɫ� ���������� ɝɝ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ��ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɣ��Ɋɟɡɭɥɶɬɚɬɵ��
ɇɚɦɢ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɨɛ� ɚɤɬɚɯ�
ɝɪɚɠɞɚɧɫɤɨɝɨ� ɫɨɫɬɨɹɧɢɹ� �ɡɚɤɥɸɱɟɧɢɟ� ɛɪɚɤɚ�� ɪɚɫɬɨɪɠɟɧɢɟ� ɛɪɚɤɚ�� ɡɚ�
ɩɪɨɲɟɞɲɟɟ�ɞɜɟɧɚɞɰɚɬɢɥɟɬɢɟ��Ʉɚɠɞɵɣ�ɢɡɭɱɚɟɦɵɣ�ɝɨɞ�ɫɪɚɜɧɢɜɚɥɫɹ�ɫ�
�����ɝ���ɜ�ɬɨɦ�ɱɢɫɥɟ�ɩɨ�ɤɚɠɞɨɦɭ�ɫɟɥɶɫɤɨɦɭ�ɪɚɣɨɧɭ��ɜɤɥɸɱɚɹ�ɝ��Ɂɧɚɦɟɧɫɤ�
ɢ� ɩɨ� ɝɨɪɨɞɫɤɢɦ� ɪɚɣɨɧɚɦ�� Ȼɵɥ� ɨɬɦɟɱɟɧ� ɨɱɟɧɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ� ɪɨɫɬ�
ɩɨɤɚɡɚɬɟɥɹ�� ɧɚɱɢɧɚɹ� ɫ� ����� ɝ�� �ɫ� �������� ɜ� ����� ɝ�� ɞɨ� �������� ɜ� �����
ɝ���� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɜɧɨɜɶ� ɧɚɛɥɸɞɚɥɚɫɶ� ɧɟɤɨɬɨɪɚɹ� ɫɬɚɛɢɥɢɡɚɰɢɹ�
ɩɨɤɚɡɚɬɟɥɹ�ɛɪɚɱɧɨɫɬɢ��ɤɨɥɟɛɚɧɢɹ�ɤɨɬɨɪɨɝɨ�ɫɨɫɬɚɜɢɥɢ���������ɜ������
ɝ��ɢ���������ɜ������ɝ��ɇɟɛɨɥɶɲɨɣ�ɩɨɞɴɟɦ�ɛɪɚɱɧɨɫɬɢ�ɧɚɛɥɸɞɚɥɫɹ�ɜ������
ɝ��±����������ɉɨɥɭɱɚɟɬɫɹ��ɱɬɨ�ɜ�ɫɪɟɞɧɟɦ�ɡɚ����ɥɟɬ�ɧɚ������ɧɚɫɟɥɟɧɢɹ�
ɡɚɤɥɸɱɚɥɨɫɶ� ɜɫɟɝɨ� �������� ɛɪɚɤɚ�� ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɞɢɧɚɦɢɤɢ� ɪɚɡɜɨɞɨɜ�
ɩɨ� Ⱥɫɬɪɚɯɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɡɚ� ɢɡɭɱɚɟɦɵɣ� ɩɟɪɢɨɞ�� ɬɨ� ɧɚɛɥɸɞɚɥɚɫɶ�
ɬɟɧɞɟɧɰɢɹ�ɤ�ɢɯ�ɩɥɚɜɧɨɦɭ�ɫɧɢɠɟɧɢɸ�ɫ���������ɜ������ɝ��ɞɨ���������ɜ������
ɝ��ɂɫɤɥɸɱɟɧɢɟ�ɬɨɥɶɤɨ�ɫɨɫɬɚɜɢɥɚ�ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�ɩɨɤɚɡɚɬɟɥɹɦɢ������
�����ɝɝ������������ɢ������ɝ�������������ɋɪɟɞɧɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɪɚɡɜɨɞɢɦɨɫɬɢ�
ɡɚ� ���ɢ� ɥɟɬɧɢɣ� ɩɟɪɢɨɞ� ɫɨɫɬɚɜɢɥ� ����������������� ɋ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ��
ɞɟɦɨɝɪɚɮɨɜ� ɞɨɥɠɧɨ� ɪɚɞɨɜɚɬɶ� ɬɚɤɨɟ� ɫɨɨɬɧɨɲɟɧɢɟ� ɬɟɧɞɟɧɰɢɣ� ɪɨɫɬɚ�
ɛɪɚɱɧɨɫɬɢ�ɢ�ɫɧɢɠɟɧɢɹ�ɪɚɡɜɨɞɢɦɨɫɬɢ��ɇɨ�ɧɚɩɨɦɢɧɚɟɦ��ɱɬɨ�ɩɨɤɚɡɚɬɟɥɢ�
ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ� ɬɪɚɞɢɰɢɨɧɧɨ� ɧɟ� ɧɚ� ɮɟɪɬɢɥɶɧɨɟ� ɧɚɫɟɥɟɧɢɟ�� ɚ� ɧɚ�
�����ɧɚɫɟɥɟɧɢɹ� ɨɛɥɚɫɬɢ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ�ɢ� ɞɢɧɚɦɢɤɚ� ɤɨɥɢɱɟɫɬɜɚ�
ɪɚɡɜɨɞɨɜ� ɧɚ� ���� ɡɚɤɥɸɱɟɧɧɵɯ� ɛɪɚɤɨɜ�� ɤɨɬɨɪɚɹ� ɹɪɱɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ�
ɫɨɡɞɚɜɲɢɟɫɹ�ɬɪɭɞɧɨɫɬɢ�ɢ�ɩɪɨɛɥɟɦɵ�ɫɨɜɪɟɦɟɧɧɵɯ�ɫɟɦɟɣɧɨ�ɛɪɚɱɧɵɯ�
ɨɬɧɨɲɟɧɢɣ��ȿɫɥɢ� ɜ� ����� ɝ�� ɢɡ� ���� ɛɪɚɤɨɜ� ɪɚɡɜɨɞɢɥɨɫɶ� ��� ɫɟɦɟɣ�� ɬɨ�
ɧɚɱɢɧɚɹ� ɫ� ����� ɝ�� ɦɵ� ɧɚɛɥɸɞɚɟɦ� ɫɧɢɠɟɧɢɟ� ɞɨɥɢ� ɪɚɡɜɨɞɨɜ� ɧɚ� ����

ɡɚɤɥɸɱɟɧɧɵɯ� ɛɪɚɤɨɜ� ɜɩɥɨɬɶ� ɞɨ� ��� ɪɚɡɜɨɞɨɜ� ����� ɝ�� ȼ� ɫɪɟɞɧɟɦ� ɧɚ�
���� ɡɚɤɥɸɱɟɧɧɵɯ� ɛɪɚɤɨɜ� ɩɨ� ȺɈ� ɡɚ� ��� ɥɟɬ� ɪɚɫɩɚɞɚɥɨɫɶ� ��� ɫɟɦɟɣ��
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɟɦɶɹ�ɫɨɯɪɚɧɹɟɬɫɹ�ɬɨɥɶɤɨ�ɜ�����ɫɥɭɱɚɟɜ��ɍɝɥɭɛɥɟɧɧɨ�
ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ�ɩɨɤɚɡɚɬɟɥɢ�ɛɪɚɱɧɨɫɬɢ�ɢ�ɪɚɡɜɨɞɢɦɨɫɬɢ�ɩɨ�ɫɟɥɶɫɤɢɦ�
ɪɚɣɨɧɚɦ��ȿɫɥɢ�ɜ������ɝ��ɨɧ�ɫɨɫɬɚɜɥɹɥ����������ɬɨ�ɜ������ɝ��±����������
ɇɚɢɛɨɥɟɟ�ɜɵɫɨɤɚɹ�ɛɪɚɱɧɨɫɬɶ�ɧɚɛɥɸɞɚɥɚɫɶ�ɜ������ɝ��±���������ɢ�ɜ������
ɝ�� ±� ��������� ɋɪɟɞɧɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ɛɪɚɱɧɨɫɬɢ� ɩɨ� ɫɟɥɶɫɤɢɦ� ɪɚɣɨɧɚɦ�
ɫɨɫɬɚɜɥɹɥ������������������©Ʌɢɞɟɪɨɦª�ɜ�ɩɨɤɚɡɚɬɟɥɹɯ��ɤɚɤ�ɩɨ�ɛɪɚɤɚɦ��
ɬɚɤ�ɢ�ɩɨ�ɪɚɡɜɨɞɚɦ�ɩɨ�ɧɚɲɟɦɭ�ɪɟɝɢɨɧɭ�ɛɵɥ�ɧɚ���ɦ�ɦɟɫɬɟ�ɝ��Ɂɧɚɦɟɧɫɤ�
±� ɞɨ� ��������� ɜɬɨɪɨɟ� ɦɟɫɬɨ� ɪɚɡɞɟɥɢɥɢ� Ⱥɯɬɭɛɢɧɫɤɢɣ� ɢ� Ʌɢɦɚɧɫɤɢɣ�
ɪɚɣɨɧɵ�±�ɞɨ����������ɧɚ���ɦ�ɦɟɫɬɟ�ɏɚɪɚɛɚɥɢɧɫɤɢɣ�ɪɚɣɨɧ�±�ɞɨ����������
ɋɪɟɞɧɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɛɪɚɱɧɨɫɬɢ� ɡɚ����ɥɟɬ�ɩɨ� ɝ��Ⱥɫɬɪɚɯɚɧɢ�ɫɨɫɬɚɜɥɹɥ�
���������� ɑɬɨ� ɤɚɫɚɟɬɫɹ� ɪɚɡɜɨɞɨɜ� ɩɨ� ɝ�� Ⱥɫɬɪɚɯɚɧɢ�� ɦɵ� ɧɚɛɥɸɞɚɥɢ�
ɬɟɧɞɟɧɰɢɸ�ɤ�ɫɧɢɠɟɧɢɸ�ɪɚɡɜɨɞɢɦɨɫɬɢ�ɫ���������ɜ������ɝ��ɞɨ���������
ɜ������ɝ��ɋɪɟɞɧɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɪɚɡɜɨɞɢɦɨɫɬɢ�ɡɚ����ɥɟɬ�ɩɨ�ɝ��Ⱥɫɬɪɚɯɚɧɢ�
ɫɨɫɬɚɜɢɥ����������Ⱥɧɚɥɢɡ�ɞɢɧɚɦɢɤɢ�ɤɨɥɢɱɟɫɬɜɚ�ɪɚɡɜɨɞɨɜ�ɧɚ�ɤɚɠɞɵɟ�
���� ɡɚɤɥɸɱɟɧɧɵɯ� ɛɪɚɤɨɜ� ɡɚ� ��� ɥɟɬ� ɩɨ� ɝ�� Ⱥɫɬɪɚɯɚɧɢ� ɬɚɤɠɟ� ɞɚɥ�
ɫɧɢɠɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɫɨ� ���� ɪɚɡɜɨɞɨɜ� ɧɚ� ���� ɡɚɤɥɸɱɟɧɧɵɯ� ɛɪɚɤɨɜ�
ɞɨ� ���� ɇɚɢɛɨɥɶɲɟɟ� ɱɢɫɥɨ� ɛɪɚɤɨɜ� ɢ� ɪɚɡɜɨɞɨɜ� ɡɚɤɥɸɱɚɥɨɫɶ� ɫɪɟɞɢ�
ɠɢɬɟɥɟɣ� ɋɨɜɟɬɫɤɨɝɨ� ɢ� Ʌɟɧɢɧɫɤɨɝɨ� ɪɚɣɨɧɨɜ�� ȼɵɜɨɞɵ�� Ɍɟɧɞɟɧɰɢɹ�
ɫɨɨɬɧɨɲɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɛɪɚɤɨɜ�ɢ�ɪɚɡɜɨɞɨɜ�ɜ�����������ɝɝ��ɫɨɫɬɚɜɥɹɥɚ�
�����ɞɚɥɟɟ�ɩɨɤɚɡɚɬɟɥɶ�ɛɪɚɱɧɨɫɬɢ�ɩɪɟɜɵɲɚɥ�ɩɨɤɚɡɚɬɟɥɶ�ɪɚɡɜɨɞɢɦɨɫɬɢ��
ɉɨɥɭɱɚɟɬɫɹ��ɱɬɨ�ɜ�ɫɪɟɞɧɟɦ�ɡɚ����ɥɟɬ�ɧɚ������ɧɚɫɟɥɟɧɢɹ�ɡɚɤɥɸɱɚɥɨɫɶ�
ɜɫɟɝɨ���������ɛɪɚɤɚ�

'<1$0,&6�2)�0$55,$*(�$1'�',925&(�,1�7+(�
$675$.+$1�5(*,21�)25�����������<($56
.K�0��0DNNDVKDULSRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�1��.XU\DQRYD
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ�� /DFN� RI� VWDELOL]DWLRQ� RI� WKH� GHPRJUDSKLF� VLWXDWLRQ�� WKH�
GHFOLQH�RI�PDUULDJH��WKH�LQFUHDVH�LQ�GLYRUFH�UDWHV�PD\�OHDG�WR�WKH�IDFW�WKDW�
VPDOO�IDPLOLHV�DQG�FKLOGOHVVQHVV�EHFRPH�WKH�QRUP��DQG�WKH�UHGXFWLRQ�RI�WKH�
5XVVLDQ�SRSXODWLRQ��DQG�IXUWKHUPRUH��LW�ZLOO�EHFRPH�D�SHUPDQHQW�FRQVWDQW�
GHJHQHUDWLRQ��2Q�WKH�EDFNJURXQG�RI�WKH�JHQHUDO�FKDUDFWHULVWLFV��FODVVLFDO��
GHPRJUDSKLFV�� GHPRJUDSKHUV� UDUHO\� SD\� DWWHQWLRQ� WR� VXFK� LPSRUWDQW�
KHDOWK�DQG�GHPRJUDSKLF�LQGLFDWRUV�RI�VRFLDO�KHDOWK�RI�VRFLHW\�±�PDUULDJH�
DQG� GLYRUFH��%XW� WKH� ODWWHU�� DV� D� OLWPXV� SDSHU� UHÀHFW� WKH� VWDWH� RI� SXEOLF�
KHDOWK�� WKH� OHYHO�RI�FXOWXUDO� WUDGLWLRQV�LQ� WKH�VWDWH�RI�VRFLHW\��$QDO\VLV�RI�
WKH� VWDWXV� DQG� WUHQGV� RI� GHPRJUDSKLF� SURFHVVHV� DQG� WKHLU� FDXVHV� DWWHVWV�
WR� WKH� LPSRVVLELOLW\� RI� VWDELOL]DWLRQ� RI� WKH� GHPRJUDSKLF� VLWXDWLRQ� LQ� WKH�
FRXQWU\� ZLWKRXW� KDYLQJ� WR� RYHUFRPH� WKH� VRFLR�HFRQRPLF� DQG� SROLWLFDO�
FULVLV�� WKH� VXEVHTXHQW� UHFRYHU\� RI� WKH� HFRQRP\� DQG� LPSURYH� WKH� OLYLQJ�
VWDQGDUGV� RI� WKH� SRSXODWLRQ�� $LP�� 7R� DQDO\]H� WUHQGV� FLYLO� ZLWK� �����
�����\HDUV��0DWHULDOV�DQG�PHWKRGV��6WDWLVWLFDO��VRFLRORJLFDO��5HVXOWV��:H�
DQDO\]HG�VWDWLVWLFV�RQ�DFWV�RI�FLYLO�VWDWXV��PDUULDJH��GLYRUFH��RYHU�WKH�SDVW�
���\HDUV��(DFK�\HDU�XQGHU�VWXG\�FRPSDUHG�ZLWK�������LQFOXGLQJ�IRU�HDFK�
UXUDO�DUHD�� LQFOXGLQJ�=QDPHQVN�DQG�XUEDQ�DUHDV��:DV�PDUNHG�E\�D�YHU\�
VOLJKW�LQFUHDVH�LQ�WKH�LQGLFDWRU�VLQFH���������������LQ������WR���������LQ�
������� /DWHU� DJDLQ� WKHUH� ZDV� VRPH� VWDELOL]DWLRQ� LQGLFDWRU� RI� PDUULDJH��
ZKLFK�DPRXQWHG�WR���������LQ������DQG���������LQ������PDUULDJH�VOLJKW�
ULVH�ZDV�REVHUYHG�LQ������±����������,W�WXUQV�RXW�WKDW�RQ�DYHUDJH����\HDUV�
SHU� ����� SRSXODWLRQ� FRQVLVWHG� RI� MXVW� ��������PDUULDJH��:LWK� UHJDUG� WR�
WKH�G\QDPLFV�RI� GLYRUFH� LQ� WKH�$VWUDNKDQ� UHJLRQ�RYHU� WKH� VWXG\�SHULRG��
WKHUH� ZDV� D� WHQGHQF\� WR� WKHLU� JUDGXDO� GHFOLQH� ZLWK� �������� LQ� ����� WR�
�������� LQ� ����� RQO\� H[FHSWLRQ� ZDV� WKH� PDUJLQ� EHWZHHQ� ����������
����������DQG�����������������$YHUDJH�GLYRUFH�UDWH�IRU����\HDU�SHULRG�ZDV�
�����������������2Q�WKH�RQH�KDQG��GHPRJUDSKHUV�VKRXOG�SOHDVH�D�UDWLR�RI�
JURZWK�WUHQGV�RI�PDUULDJH�DQG�UHGXFH�GLYRUFH��%XW�UHFDOO�WKDW�WKH�¿JXUHV�
ZHUH� FDOFXODWHG� RQ� QRW� WUDGLWLRQDOO\� IHUWLOH� SRSXODWLRQ�� DQG� E\� ����� WKH�
SRSXODWLRQ�RI�WKH�DUHD��$QDO\]HG�DQG�G\QDPLFV�RI�WKH�QXPEHU�RI�GLYRUFHV�
SHU� ����PDUULDJHV��ZKLFK� LV� EULJKWHU� FUHDWHV� GLI¿FXOWLHV� DQG� FKDOOHQJHV�
RI�PRGHUQ�IDPLO\�UHODWLRQV��,I�LQ�������RXW�RI�����PDUULDJHV��GLYRUFH����
IDPLOLHV��WKDW�VLQFH������ZH�KDYH�VHHQ�GHFOLQH�LQ�WKH�SURSRUWLRQ�RI�GLYRUFHV�
SHU�����PDUULDJHV�XS�WR����GLYRUFHV�LQ�������2Q�DYHUDJH�RI�����PDUULDJHV�
���GLVLQWHJUDWHG�IDPLOLHV�LQ�$2�IRU����\HDUV��7KXV��WKH�IDPLO\�LV�SUHVHUYHG�
RQO\� LQ� RQH� WKLUG� RI� FDVHV��'HHSO\� DQDO\]HG� LQGLFDWRUV� RI�PDUULDJH� DQG�
GLYRUFH�UDWHV�LQ�UXUDO�DUHDV��,I�LQ������LW�ZDV����������LQ������±����������
7KH�KLJKHVW�QXPEHU�RI�PDUULDJHV�REVHUYHG�LQ������±���������DQG�LQ������
±����������$YHUDJH�PDUULDJH�LQ�UXUDO�DUHDV�ZDV������������������³/HDGHU´�
LQ�WHUPV�RI�ERWK�PDUULDJH�DQG�GLYRUFH�LQ�RXU�UHJLRQ�ZDV�RQ�WKH��VW�SODFH�
=QDPHQVN�±�WR����������VHFRQG�SODFH�ZDV�VKDUHG�$NKWXELQVN\�DQG�/LPDQ�
DUHDV�±�XS�WR�����������UG�SODFH�+DUDEDOL�DUHD�±�XS�WR����������7KH�KLJKHVW�
UDWHV�RI�PDUULDJH�DQG�GLYRUFH�ZHUH�GLUHFWO\�LQ�WKH�UHJLRQDO�FHQWHU��$YHUDJH�
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RYHU� ��� \HDUV� RI�PDUULDJH� RQ�$VWUDNKDQ�ZDV� ����������$V� IRU� GLYRUFHV�
$VWUDNKDQ��ZH�REVHUYHG�D� WHQGHQF\�WR�GHFUHDVH�IURP���������GLYRUFH� LQ�
����� WR��������� LQ�������7KH�GHFOLQH�ZHQW� UHODWLYHO\� VPRRWKO\�� D� VOLJKW�
LQFUHDVH�ZDV�REVHUYHG�LQ�����������±�XS�WR����������$YHUDJH�GLYRUFH�UDWH�
LQ����\HDUV�LQ�WKH�FLW\�RI�$VWUDNKDQ�ZDV����������$QDO\VLV�RI�WKH�G\QDPLFV�
RI� WKH�QXPEHU�RI�GLYRUFHV�SHU�����PDUULDJHV� LQ����\HDUV� IRU� WKH�FLW\�RI�
$VWUDNKDQ�DOVR�JDYH�GHFOLQH�IURP�����GLYRUFHV�SHU�����PDUULDJHV�WR�����
7KH�JUHDWHVW�QXPEHU�RI�PDUULDJHV�DQG�GLYRUFHV�FRQVLVWHG�RI�6RYLHW�FLWL]HQV�
DQG�/HQLQVN\�GLVWULFWV��&RQFOXVLRQ��7UHQG�UDWLR�RI�WKH�QXPEHU�RI�PDUULDJHV�
DQG� GLYRUFHV� LQ� ����������ZDV� ����� WKHQ� WKH�PDUULDJH� UDWH� KLJKHU� WKDQ�
D� GLYRUFH�� ,W� WXUQV� RXW� WKDW� RQ� DYHUDJH� GXULQJ� ��� \HDUV� WKHUH�ZHUH� RQO\�
��������PDUULDJHV�SHU������SHRSOH�

ɋɌȿɉȿɇɖ�ȼɕɊȺɀȿɇɇɈɋɌɂ�ɋɌɊȿɋɋȺ�ɍ�ɋɌɍȾȿɇɌɈȼ�
ɆȿȾɂɐɂɇɋɄɈȽɈ�ɍɇɂȼȿɊɋɂɌȿɌȺ��ɉɊȿȾȼȺɊɂɌȿɅɖɇɕȿ�
ȾȺɇɇɕȿ�
Ⱥ�Ɇ��Ɋɚɭɲɚɧɨɜɚ��Ⱥ�Ɉ��Ɇɵɫɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ȼ�ɋ��Ɍɭɪɞɚɥɢɟɜɚ
Ʉɚɡɚɯɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦɟɧɢ� ɋ�Ⱦ��
Ⱥɫɮɟɧɞɢɹɪɨɜɚ��Ⱥɥɦɚɬɵ��Ʉɚɡɚɯɫɬɚɧ�
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ��ɋɨɜɪɟɦɟɧɧɨɟ�ɞɢɧɚɦɢɱɧɨɟ�ɨɛɳɟɫɬɜɨ�ɫɨɡɞɚɟɬ�ɫɬɪɟɫɫ�ɭ�ɦɧɨɝɢɯ�
ɢɡ�ɧɚɫ��ȼɪɟɦɹ��ɜ�ɤɨɬɨɪɨɟ�ɦɵ�ɠɢɜɟɦ��ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ��
ɢɡɦɟɧɱɢɜɨɫɬɶɸ�� ɚ� ɬɚɤɠɟ� ɧɚɥɢɱɢɟɦ� ɛɨɥɶɲɢɯ� ɩɨɬɨɤɨɜ� ɢɧɮɨɪɦɚɰɢɢ��
ɬɪɟɛɭɸɳɢɯ�ɧɟɦɟɞɥɟɧɧɨɣ�ɩɟɪɟɪɚɛɨɬɤɢ��ɍ�ɫɬɭɞɟɧɬɨɜ��ɢɫɩɵɬɵɜɚɸɳɢɯ�
ɜɵɫɨɤɢɟ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ� ɢ� ɷɦɨɰɢɨɧɚɥɶɧɵɟ� ɧɚɝɪɭɡɤɢ� ɜ� ɩɪɨɰɟɫɫɟ�
ɨɛɭɱɟɧɢɹ�ɜ�ɜɭɡɟ��ɫɟɝɨɞɧɹ�ɱɚɫɬɨ�ɧɚɛɥɸɞɚɟɬɫɹ�ɨɬɪɢɰɚɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ�
ɨɬɧɨɲɟɧɢɹ� ɤ� ɭɱɟɛɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� Ɉɞɧɨɣ� ɢɡ� ɩɪɢɱɢɧ� ɬɚɤɨɝɨ�
ɩɨɥɨɠɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɢɯ� ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɫɬɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɧɚɥɢɱɢɹ� ɫɬɪɟɫɫɚ� ɢ� ɫɬɟɩɟɧɢ�
ɭ� ɫɬɭɞɟɧɬɨɜ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ȼɍɁɚ� �ɧɚ� ɩɪɢɦɟɪɟ� ɄɚɡɇɆɍ� ɢɦ��
ɋ�Ⱦ�� Ⱥɫɮɟɧɞɢɹɪɨɜɚ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ� ɦɟɬɨɞɢɤɚ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɫɬɢ� ɢ�
ɫɨɰɢɚɥɶɧɨɣ� ɚɞɚɩɬɚɰɢɢ� ɏɨɥɦɫɚ�Ɋɚɝɟ�� ɜ� ɤɨɬɨɪɨɣ� ɤɚɠɞɨɦɭ� ɜɚɠɧɨɦɭ�
ɠɢɡɧɟɧɧɨɦɭ� ɫɨɛɵɬɢɸ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɩɪɟɞɟɥɟɧɧɨɟ� ɱɢɫɥɨ� ɛɚɥɥɨɜ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɫɬɟɩɟɧɢ�ɟɝɨ�ɫɬɪɟɫɫɨɝɟɧɧɨɫɬɢ��ɉɪɨɰɟɞɭɪɚ�ɩɪɨɜɟɞɟɧɢɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɢɫɩɵɬɭɟɦɨɦɭ� ɧɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ� ɬɟ� ɫɨɛɵɬɢɹ��
ɤɨɬɨɪɵɟ�ɩɪɨɢɫɯɨɞɢɥɢ�ɫ�ɧɢɦ��ɟɫɥɢ�ɠɟ�ɷɬɢ�ɫɨɛɵɬɢɹ�ɩɪɨɢɫɯɨɞɢɥɢ�ɛɨɥɟɟ�
ɨɞɧɨɝɨ�ɪɚɡɚ�ɧɟɨɛɯɨɞɢɦɨ�ɭɦɧɨɠɢɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ�ɱɢɫɥɨ�ɛɚɥɥɨɜ�ɧɚ�
ɱɢɫɥɨ� ɪɚɡ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɨɞɨɛɧɵɦ� ɫɨɛɵɬɢɹɦ�� ɂɬɨɝɨɜɚɹ� ɫɭɦɦɚ�
ɨɩɪɟɞɟɥɹɟɬ�ɫɬɟɩɟɧɶ�ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ�ɤ�ɫɬɪɟɫɫɭ��Ɉɰɟɧɤɚ�ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ�� ɟɫɥɢ� ɨɛɳɚɹ� ɫɭɦɦɚ� ɛɚɥɥɨɜ� ɪɟɫɩɨɧɞɟɧɬɚ� ɫɨɫɬɚɜɢɥɚ� ����
�����ɬɨ�ɫɬɟɩɟɧɶ�ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ�ɤ�ɫɬɪɟɫɫɭ�ɨɰɟɧɢɜɚɥɚɫɶ�ɤɚɤ�ɜɵɫɨɤɚɹ��
ɟɫɥɢ�ɨɛɳɚɹ�ɫɭɦɦɚ�ɛɚɥɥɨɜ�ɪɟɫɩɨɧɞɟɧɬɚ�ɫɨɫɬɚɜɢɥɚ����������ɬɨ�ɫɬɟɩɟɧɶ�
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ� ɤ� ɫɬɪɟɫɫɭ� ɨɰɟɧɢɜɚɥɚɫɶ� ɤɚɤ� ɩɨɪɨɝɨɜɚɹ�� ɟɫɥɢ�
ɨɛɳɚɹ�ɫɭɦɦɚ�ɛɚɥɥɨɜ�ɪɟɫɩɨɧɞɟɧɬɚ�ɫɨɫɬɚɜɢɥɚ�����ɢ�ɛɨɥɟɟ��ɬɨ�ɫɬɟɩɟɧɶ�
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ� ɤ� ɫɬɪɟɫɫɭ� ɨɰɟɧɢɜɚɥɚɫɶ� ɤɚɤ� ɧɢɡɤɚɹ� �ɪɚɧɢɦɨɫɬɶ���
ȼɵɛɨɪɤɚ� ɫɨɫɬɚɜɢɥɚ� ���� ɫɬɭɞɟɧɬɨɜ� ������ ɢ� �� ɤɭɪɫɨɜ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ��ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɬɭɞɟɧɬɨɜ� ɪɚɜɟɧ� ����� ɝɨɞɚ� �6'� ����
ɝɨɞɚ���Ɋɚɡɦɚɯ�ɜɨɡɪɚɫɬɚ�ɨɬ����ɞɨ����ɥɟɬ��Ⱦɥɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�
ɞɚɧɧɵɯ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɩɪɨɝɪɚɦɦɚ� 6366� ɜɟɪɫɢɢ� ���� Ɋɟɡɭɥɶɬɚɬɵ��
Ⱥɧɚɥɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ� ɫɪɟɞɢ� ɨɩɪɨɲɟɧɧɵɯ�
ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ȼɍɁɚ�ɤɚɠɞɵɣ�ɬɪɟɬɢɣ���������ɢɦɟɟɬ�ɧɢɡɤɭɸ�
ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ� ɤ� ɫɬɪɟɫɫɭ�� ɗɬɨ� ɨɡɧɚɱɚɟɬ� ɪɟɚɥɶɧɭɸ� ɨɩɚɫɧɨɫɬɶ�� ɬ��
ɟ�� ɫɬɭɞɟɧɬɭ� ɝɪɨɡɢɬ� ɩɫɢɯɨɫɨɦɚɬɢɱɟɫɤɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ�� ɩɨɫɤɨɥɶɤɭ� ɨɧ�
ɛɥɢɡɨɤ� ɤ� ɮɚɡɟ� ɧɟɪɜɧɨɝɨ� ɢɫɬɨɳɟɧɢɹ�� ȿɳɟ� ������ �Q ����� ɫɬɭɞɟɧɬɨɜ�
ɢɦɟɸɬ�ɩɨɪɨɝɨɜɭɸ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɤ�ɫɬɪɟɫɫɭ��ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɩɟɪɟɣɬɢ�ɜ�
ɫɬɪɟɫɫ��Ɍɨɥɶɤɨ��������Q �����ɫɬɭɞɟɧɬɨɜ�ɢɦɟɸɬ�ɜɵɫɨɤɭɸ�ɭɫɬɨɣɱɢɜɨɫɬɶ�
ɤ� ɫɬɪɟɫɫɭ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ������ �Q ����� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɫɬɭɞɟɧɬɨɜ�
ɧɚɯɨɞɹɬɫɹ� ɜ� ɫɨɫɬɨɹɧɢɢ�ɩɨɪɨɝɨɜɨɣ�ɢɥɢ�ɧɢɡɤɨɣ� ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɫɬɢ��
ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ� ɭɝɥɭɛɥɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɫɪɟɞɢ�ɫɬɭɞɟɧɬɨɜ��ɧɚɩɪɢɦɟɪ��ɩɨɥ��ɫɨɰɢɚɥɶɧɨ�ɛɵɬɨɜɵɟ�
ɭɫɥɨɜɢɹ� ɩɪɨɠɢɜɚɧɢɹ�� ɤɭɪɫɚ� ɨɛɭɱɟɧɢɹ� ɢ� ɬ�ɞ��� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɦɟɪ�
ɩɪɨɮɢɥɚɤɬɢɤɢ�ɫɬɪɟɫɫɚ�ɫɪɟɞɢ�ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ȼɍɁɚ��ȼɵɜɨɞɵ��
ɇɚɦɢ� ɨɩɪɟɞɟɥɟɧ� ɜɵɫɨɤɢɣ� ɩɪɨɰɟɧɬ� ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɤɨɜ� ɫ� ɧɢɡɤɨɣ�
ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɫɬɶɸ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɧɟɨɛɯɨɞɢɦɨ� ɭɝɥɭɛɥɟɧɧɨɟ�
ɢɡɭɱɟɧɢɟ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɭ�ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɫɬɭɞɟɧɬɨɜ�
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,QWURGXFWLRQ�� 0RGHUQ�� G\QDPLF� VRFLHW\� FUHDWHV� VWUHVV� IRU� PDQ\� RI� XV��
7KH�WLPH�LQ�ZKLFK�ZH�OLYH�LV�FKDUDFWHUL]HG�E\�LQVWDELOLW\��YDULDELOLW\��DQG�
WKH�DYDLODELOLW\�RI�ODUJH�GDWD�ÀRZV�WKDW�UHTXLUH�LPPHGLDWH�SURFHVVLQJ��,Q�
VWXGHQWV�H[SHULHQFLQJ�KLJK�LQWHOOHFWXDO�DQG�HPRWLRQDO�VWUHVV�LQ�WKH�OHDUQLQJ�
SURFHVV� DW� WKH� XQLYHUVLW\� WRGD\� LV� RIWHQ� REVHUYHG� QHJDWLYH� G\QDPLF�
UHODWLRQVKLS� WR�HGXFDWLRQDO�DFWLYLW\��2QH�RI� WKH� UHDVRQV� IRU� WKLV�VLWXDWLRQ�
LV� UHGXFWLRQ�RI� WKHLU�VWUHVVWROHUDQFH��$LP��'HWHUPLQLQJ� WKH�SUHVHQFH�DQG�
GHJUHH�RI� VWUHVV�DPRQJ�PHGLFDO� VWXGHQWV� �IRU�H[DPSOH�.D]108�QDPHG�
DIWHU�6�'��$VIHQGL\DURY���0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�XVHG�D�PHWKRG�
RI�GHWHUPLQLQJ�WKH�VWUHVV�DQG�VRFLDO�DGDSWDWLRQ�RI�+ROPHV�5DJH��LQ�ZKLFK�
HDFK�PDMRU�OLIH�HYHQWV�FRUUHVSRQGV�WR�D�FHUWDLQ�QXPEHU�RI�SRLQWV�GHSHQGLQJ�
RQ� LWV� GHJUHH� RI� VWUHVV�� 3URFHGXUH� RI� WKH� VWXG\�� WKH� VXEMHFW� VKRXOG� EH�
QRWHG� WKRVH�HYHQWV� WKDW�KDSSHQHG� WR�KLP�� LI� WKHVH�HYHQWV�RFFXUUHG�PRUH�
WKDQ�RQFH� LW� LV�QHFHVVDU\� WR�PXOWLSO\� WKH�DSSURSULDWH�QXPEHU�RI�EDOOV�RQ�
WKH�QXPEHU�RI� WLPHV�FRUUHVSRQGLQJ� WR�VXFK�HYHQWV��'HWHUPLQHV� WKH� WRWDO�
DPRXQW�RI�UHVLVWDQFH�WR�VWUHVV��(YDOXDWLRQ�RI�WKH�UHVXOWV��LI�WKH�WRWDO�VFRUH�
RI�WKH�UHVSRQGHQW�DPRXQWHG�WR����������WKH�GHJUHH�RI�UHVLVWDQFH�WR�VWUHVV�
ZDV� DVVHVVHG� DV� KLJK�� LI� WKH� WRWDO� VFRUH� RI� WKH� UHVSRQGHQW� DPRXQWHG� WR�
���������WKH�GHJUHH�RI�UHVLVWDQFH�WR�VWUHVV�ZDV�HYDOXDWHG�DV�D�WKUHVKROG��
LI�WKH�WRWDO�VFRUH�RI�WKH�UHVSRQGHQW�DPRXQWHG�WR�����RU�PRUH��WKH�GHJUHH�
RI� UHVLVWDQFH� WR� VWUHVV� ZDV� DVVHVVHG� DV� ORZ� �YXOQHUDELOLW\��� 7KH� VDPSOH�
FRQVLVWHG�RI�����VWXGHQWV���������DQG���FRXUVHV�0HGLFDO�8QLYHUVLW\��7KH�
DYHUDJH�DJH�RI�VWXGHQWV�LV������\HDUV��6' ����\HDUV���$JH�VSDQ�IURP����
WR����\HDUV��)RU�VWDWLVWLFDO�GDWD�SURFHVVLQJ�SURJUDP�XVHG�6366�YHUVLRQ�����
5HVXOWV��$QDO\VLV�RI�WKH�GDWD�VKRZV�WKDW�DPRQJ�PHGLFDO�VWXGHQWV�VXUYH\HG�
HYHU\� WKLUG� ��������� KDYH� D� ORZ� UHVLVWDQFH� WR� VWUHVV��7KLV�PHDQV� D� UHDO�
GDQJHU��LH�WKH�VWXGHQW�IDFHV�D�SV\FKRVRPDWLF�LOOQHVV��VLQFH�LW�ZDV�FORVH�WR�
WKH�SKDVH�RI�QHUYRXV�H[KDXVWLRQ��$QRWKHU������� �Q ����� VWXGHQWV�KDYH�
D� WKUHVKROG� UHVLVWDQFH� WR� VWUHVV��ZKLFK� FDQ� WXUQ� LQWR� VWUHVV��2QO\� ������
�Q �����VWXGHQWV�KDYH�KLJK�UHVLVWDQFH�WR�VWUHVV��7KXV���������Q �����DUH�
VXUYH\HG� VWXGHQWV� WKUHVKROG� VWDWH� RU� ORZ� VWUHVV�� ,Q� WKH� IXWXUH�� LQ�GHSWK�
VWXG\� RI� ULVN� IDFWRUV� DPRQJ� VWXGHQWV� �H�J��� JHQGHU�� VRFLDO� DQG� HYHU\GD\�
OLYLQJ�FRQGLWLRQV��FRXUVHV��HWF���IRU�WKH�GHYHORSPHQW�RI�SUHYHQWLRQ�RI�VWUHVV�
DPRQJ�PHGLFDO�VWXGHQWV��&RQFOXVLRQ��:H�LGHQWL¿HG�D�KLJK�SHUFHQWDJH�RI�
PHGLFDO�VWXGHQWV�ZLWK�ORZ�VWUHVV�WROHUDQFH��,Q�WKH�IXWXUH�LW�LV�QHFHVVDU\�WR�
LQ�GHSWK�VWXG\�RI�ULVN�IDFWRUV�IRU�WKLV�FDWHJRU\�RI�VWXGHQWV�

ɊȺɁɅɂɑɇɕȿ�ȼȺɊɂȺɇɌɕ�ɎɂɇȺɇɋɂɊɈȼȺɇɂə�
ɁȾɊȺȼɈɈɏɊȺɇȿɇɂə�ȼ�ɊɈɋɋɂɂ�ɋɈ�ȼɊȿɆȿɇ�ɁȿɆɋɄɈɃ�
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ȼ�Ɇ��Ɇɨɫɢɧ
ɇɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ©ȼɵɫɲɚɹ� ɲɤɨɥɚ�
ɷɤɨɧɨɦɢɤɢª��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɂɞɪɚɜɨɨɯɪɚɧɟɧɢɟ�±�ɜɚɠɧɟɣɲɚɹ�ɫɨɰɢɚɥɶɧɚɹ�ɫɮɟɪɚ�ɨɛɳɟɫɬɜɚ��
Ɋɟɮɨɪɦɢɪɨɜɚɧɢɟ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɹɜɥɹɟɬɫɹ�
ɨɞɧɢɦ� ɢɡ� ɚɤɬɭɚɥɶɧɵɯ� ɜɨɩɪɨɫɨɜ� ɢ� ɧɚɭɱɧɵɯ� ɡɚɞɚɱ�� ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ�
ɩɪɚɤɬɢɤɨɣ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɜ�
ɧɚɫɬɨɹɳɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɹɜɥɹɟɬɫɹ�ɪɚɫɫɦɨɬɪɟɧɢɟ�ɨɫɧɨɜɧɵɯ�ɫɩɨɫɨɛɨɜ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɢ� ɧɚɩɪɚɜɥɟɧɢɹ� ɪɟɮɨɪɦɢɪɨɜɚɧɢɹ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɜ�Ɋɨɫɫɢɢ�ɫɨ�ɜɪɟɦɟɧ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɡɟɦɫɤɨɣ�ɪɟɮɨɪɦɵ��
ɤɚɫɚɸɳɟɣɫɹ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɢ� ɩɨ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ��Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ�
ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɥɢɬɟɪɚɬɭɪɧɵɣ� ɚɧɚɥɢɡ� ɩɪɨɛɥɟɦɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� �����
ɝ�� ɜ� Ɋɨɫɫɢɢ� ɧɚɱɚɥɚɫɶ� ɪɟɮɨɪɦɚ� ɦɟɫɬɧɨɝɨ� ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ�� ɜ� ɯɨɞɟ�
ɤɨɬɨɪɨɣ�ɤɚɡɟɧɧɵɟ�ɦɟɞɢɰɢɧɫɤɢɟ�ɭɱɪɟɠɞɟɧɢɹ�ɩɟɪɟɞɚɜɚɥɢɫɶ�ɜ�ɜɟɞɟɧɢɟ�
ɝɭɛɟɪɧɫɤɢɯ�ɢ�ɭɟɡɞɧɵɯ�ɡɟɦɫɤɢɯ�ɭɩɪɚɜ��ɢ�ɧɚ�ɤɨɬɨɪɵɟ�ɫ�ɷɬɨɝɨ�ɦɨɦɟɧɬɚ�
ɜɨɡɥɚɝɚɥɚɫɶ� ɨɪɝɚɧɢɡɚɰɢɹ� ɦɟɞɢɤɨ�ɫɚɧɢɬɚɪɧɨɝɨ� ɞɟɥɚ�� ɋɥɨɠɢɥɚɫɶ�
ɫɢɫɬɟɦɚ� ɛɟɫɩɥɚɬɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɧɚɫɟɥɟɧɢɸ�� Ɍɚɤɠɟ�
ɫɭɳɟɫɬɜɨɜɚɥɚ�ɢ�ɩɥɚɬɧɚɹ�ɦɟɞɢɰɢɧɚ��ɪɚɫɯɨɞɵ�ɧɚ�ɨɩɥɚɬɭ�ɥɟɱɟɧɢɹ�ɧɟɫɥɢ�
ɭɟɡɞɧɨɟ�ɢ� ɝɭɛɟɪɧɫɤɨɟ� ɡɟɦɫɬɜɨ�� ɬɹɠɟɥɨɛɨɥɶɧɵɯ�ɥɟɱɢɥɢ�ɛɟɫɩɥɚɬɧɨ� ɡɚ�
ɫɱɟɬ� ɝɨɪɨɞɫɤɨɣ� ɞɭɦɵ��ȼ� ����� ɝ�� ɞɥɹ� ɪɚɛɨɱɢɯ� ɧɚ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɛɵɥɚ�
ɜɜɟɞɟɧɚ� ɫɢɫɬɟɦɚ� ɫɨɰɢɚɥɶɧɨɝɨ� ɫɬɪɚɯɨɜɚɧɢɹ� ɩɨ� Ȼɢɫɦɚɪɤɭ�� ȼ� ����� ɝ��
ɧɚɱɚɥɚɫɶ�ɪɟɮɨɪɦɚ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɇ�Ⱥ��ɋɟɦɚɲɤɨ��ɤɨɬɨɪɵɣ�ɜɩɟɪɜɵɟ�
ɜ� ɦɢɪɟ� ɪɟɚɥɢɡɨɜɚɥ� ɫɢɫɬɟɦɭ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɜ�
ɨɫɧɨɜɭ� ɤɨɬɨɪɨɝɨ� ɥɟɝɥɨ� ɩɪɚɜɨ� ɧɚ� ɛɟɫɩɥɚɬɧɭɸ�ɦɟɞɢɰɢɧɫɤɭɸ� ɩɨɦɨɳɶ�
ɞɥɹ� ɜɫɟɝɨ� ɧɚɫɟɥɟɧɢɹ�� ȼ� ɋɋɋɊ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɝɨɫɭɞɚɪɫɬɜɨɦ� ɡɚ� ɫɱɟɬ� ɛɸɞɠɟɬɨɜ� ɜɫɟɯ� ɭɪɨɜɧɟɣ�
ɩɨɞ� ɠɟɫɬɤɢɦ� ɤɨɧɬɪɨɥɟɦ� ɩɚɪɬɢɣɧɨɝɨ� ɪɭɤɨɜɨɞɫɬɜɚ� ɩɨ� ɨɫɬɚɬɨɱɧɨɦɭ�
ɩɪɢɧɰɢɩɭ�� ɑɚɫɬɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɛɵɥɚ� ɪɚɡɪɟɲɟɧɚ� ɜ�
ɜɟɫɶɦɚ� ɨɝɪɚɧɢɱɟɧɧɨɦ� ɨɛɴɟɦɟ�� Ȼɵɥɢ� ɢ� ɧɟɮɨɪɦɚɥɶɧɵɟ� ɫɨɩɥɚɬɟɠɢ��
Ɉɛɴɟɦ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ��ɨɬ�ȼȼɉ��ɜ�ɋɋɋɊ�ɫɨɫɬɚɜɥɹɥ�
�������� ɇɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɝɪɚɠɞɚɧ�
ɜɫɟɫɬɨɪɨɧɧɟɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɜ� ɭɳɟɪɛ�
ɤɚɱɟɫɬɜɭ��ɦɚɬɟɪɢɚɥɶɧɨɦɭ�ɨɛɟɫɩɟɱɟɧɢɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɦɟɞɢɰɢɧɫɤɨɝɨ�
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ɨɛɫɥɭɠɢɜɚɧɢɹ�� ȼ� ����� ɝ�� ɜ� ɨɬɟɱɟɫɬɜɟɧɧɨɦ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ�
ɩɨɹɜɢɥɫɹ� ɧɨɜɨɝɨ� ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ� �ɇɏɆ�� ±� ɧɨɜɚɹ� ɦɨɞɟɥɶ�
ɛɸɞɠɟɬɧɨɝɨ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ��ɨɫɧɨɜɚɧɧɚɹ�ɧɚ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɦɟɬɨɞɚɯ�
ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ��ɜɩɟɪɜɵɟ�ɜ�ɦɢɪɟ�ɜ�ɋɋɋɊ�ɜɧɟɞɪɢɥɢ�ɦɟɯɚɧɢɡɦ�ɩɨɥɧɨɝɨ�
ɮɨɧɞɨɞɟɪɠɚɧɢɹ��Ɋɭɛɟɠ������ɯ�ɝ��ɫɬɚɥ�ɩɟɪɟɯɨɞɨɦ�ɤ�ɧɨɜɨɣ�ɫɬɪɚɯɨɜɨɣ�
ɫɢɫɬɟɦɟ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ��ȼ������ɝ��ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɝɨɥɥɚɧɞɫɤɨɝɨ�
ɨɩɵɬɚ� ɛɵɥ� ɜɜɟɞɟɧɨ� ɨɛɹɡɚɬɟɥɶɧɨɟ� ɦɟɞɢɰɢɧɫɤɨɟ� ɫɬɪɚɯɨɜɚɧɢɟ� �ɈɆɋ���
Ȼɸɞɠɟɬɧɚɹ� ɫɢɫɬɟɦɚ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɫɬɚɥɚ�
ɛɸɞɠɟɬɧɨ�ɫɬɪɚɯɨɜɨɣ� ɢɥɢ� ɫɦɟɲɚɧɧɨɣ�� ȼ� ����� ɝ�� ɉɪɚɜɢɬɟɥɶɫɬɜɨ� ɊɎ�
ɭɬɜɟɪɞɢɥɨ�ɩɪɨɝɪɚɦɦɭ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɝɚɪɚɧɬɢɣ�ɨɤɚɡɚɧɢɹ�ɧɚɫɟɥɟɧɢɸ�
ɛɟɫɩɥɚɬɧɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ��ɑɚɫɬɧɚɹ�ɫɢɫɬɟɦɚ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
ɪɚɡɜɢɜɚɥɚɫɶ� ɡɚ� ɫɱɟɬ� ɞɨɛɪɨɜɨɥɶɧɨɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɫɬɪɚɯɨɜɚɧɢɹ��
ɩɥɚɬɧɵɯ� ɭɫɥɭɝ�� ɧɚɥɨɝɨɜɨɝɨ� ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ�� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ�
ɧɚɥɨɝɨɜɵɯ� ɥɶɝɨɬ�� ȼ� ����� ɝ�� ɧɚɱɚɬ� ɷɤɫɩɟɪɢɦɟɧɬ� ɩɨ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɸ�
ɦɟɞɢɰɢɧɫɤɢɯ�ɭɱɪɟɠɞɟɧɢɣ�ɫ�ɨɪɢɟɧɬɚɰɢɟɣ�ɧɚ�ɤɨɧɟɱɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɢ�ɩɨ�
ɩɟɪɟɯɨɞɭ�ɧɚ�ɨɞɧɨɤɚɧɚɥɶɧɨɟ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɟ��Ɉɛɴɟɦ�ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� �ɨɬ� ȼȼɉ�� ɜ� Ɋɨɫɫɢɢ� ɫɨɫɬɚɜɥɹɟɬ� ������ ȼɵɜɨɞɵ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɡɟɦɫɤɨɣ� ɪɟɮɨɪɦɵ� ɫɮɨɪɦɢɪɨɜɚɥɚɫɶ� ɭɧɢɤɚɥɶɧɚɹ� ɫɢɫɬɟɦɚ�
ɛɟɫɩɥɚɬɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɧɚɫɟɥɟɧɢɸ�� ɤɨɬɨɪɚɹ� ɜ� ɧɚɱɚɥɟ� ���
ɜɟɤɚ�ɛɵɥɚ�ɭɡɚɤɨɧɟɧɚ�ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ�Ɋɨɫɫɢɢ��ɧɚ�ɷɬɨ�ɛɵɥɢ�ɩɨɬɪɚɱɟɧɵ�
ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ�ɫɪɟɞɫɬɜɚ��Ɍɚɤɠɟ�ɫɭɳɟɫɬɜɨɜɚɥɚ�ɢ�ɩɥɚɬɧɚɹ�ɦɟɞɢɰɢɧɚ�ɡɚ�
ɫɱɟɬ�ɭɟɡɞɧɨɝɨ�ɢ�ɝɭɛɟɪɧɫɤɨɝɨ�ɡɟɦɫɬɜɚ��Ɉɬɥɢɱɢɬɟɥɶɧɨɣ�ɨɫɨɛɟɧɧɨɫɬɶɸ�
ɫɢɫɬɟɦɵ� ɫɨɜɟɬɫɤɨɣ� ɫɢɫɬɟɦɵ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɛɵɥɨ� ɛɟɫɩɥɚɬɧɨɟ�
ɨɤɚɡɚɧɢɟ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ��ɤɨɬɨɪɨɟ�ɜ�ɭɫɥɨɜɢɹɯ�ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɜ� ɭɳɟɪɛ� ɤɚɱɟɫɬɜɭ�� ɋɥɨɠɢɜɲɚɹɫɹ�
ɜ� ɬɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɫɢɫɬɟɦɚ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɨɬɥɢɱɚɥɚɫɶ� ɛɟɞɧɨɫɬɶɸ��
ɧɢɡɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�� Ɋɟɮɨɪɦɚ� ɫ� ɧɚɱɚɥɚ� �����ɯ� ɝ�� ɩɪɢɜɟɥɚ� ɤ�
ɞɜɭɯɤɚɧɚɥɶɧɨɦɭ� ɮɢɧɚɧɫɢɪɨɜɚɧɢɸ�� ɦɧɨɝɨɨɛɪɚɡɢɸ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ�
ɦɨɞɟɥɟɣ� ɈɆɋ�� ɧɟɷɮɮɟɤɬɢɜɧɨɣ� ɢ� ɝɪɨɦɨɡɞɤɨɣ� ɛɸɞɠɟɬɧɨ�ɫɬɪɚɯɨɜɨɣ�
ɫɢɫɬɟɦɟ� ɫ� ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨɦ� ɡɚɬɪɚɬɧɨɝɨ� ɬɢɩɚ� ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ��
ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɩɪɨɢɫɯɨɞɢɬ� ɩɟɪɟɯɨɞ� ɤ� ɨɞɧɨɤɚɧɚɥɶɧɨɦɭ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɸ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
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1DWLRQDO�5HVHDUFK�8QLYHUVLW\� ³+LJKHU�6FKRRO� RI�(FRQRPLFV´��0RVFRZ��
5XVVLD

,QWURGXFWLRQ��+HDOWK� FDUH�±� WKH�PRVW� LPSRUWDQW� VRFLDO� VSKHUH�RI� VRFLHW\��
5HIRUPLQJ� RI� ¿QDQFLQJ� RI� KHDOWK� FDUH� LV� RQH� RI� WRSLFDO� LVVXHV� DQG� WKH�
VFLHQWL¿F�WDVNV�GHPDQGHG�E\�SUDFWLFH�RI�KHDOWK�FDUH��$LP��7KH�DLP�LQ�WKLV�
UHVHDUFK�LV�FRQVLGHUDWLRQ�RI�WKH�PDLQ�PHWKRGV�RI�¿QDQFLQJ�DQG�WKH�GLUHFWLRQ�
RI� UHIRUPLQJ� RI� ¿QDQFLQJ� RI� KHDOWK� FDUH� LQ� 5XVVLD� VLQFH� HPHUJHQFH� RI�
WKH� WHUULWRULDO� UHIRUP� FRQFHUQLQJ� KHDOWK� FDUH� DQG� WR� WKH�� 0DWHULDOV� DQG�
PHWKRGV��$W�UHVHDUFK�RI�YDULRXV�RSWLRQV�RI�¿QDQFLQJ�WKH�OLWHUDU\�DQDO\VLV�
RI�D�SUREOHP�ZDV�XVHG��5HVXOWV�� ,Q������ LQ�5XVVLD� UHIRUP�RI� ORFDO�VHOI�
JRYHUQPHQW�EHJDQ�GXULQJ�ZKLFK�VWDWH�PHGLFDO�LQVWLWXWLRQV�ZHUH�WUDQVIHUUHG�
WR�WKH�MXULVGLFWLRQ�RI�SURYLQFLDO�DQG�GLVWULFW�WHUULWRULDO�ERDUG�DQG�RQ�ZKLFK�
WKH�RUJDQL]DWLRQ�RI�PHGLFDO�DQG�VDQLWDU\�FDVH�ZDV�DVVLJQHG�IURP�WKLV�SRLQW��
7KHUH�ZDV�D�V\VWHP�RI�IUHH�PHGLFDO�FDUH�IRU�WKH�SRSXODWLRQ��$OVR�WKHUH�ZDV�
DOVR�D�SDLG�PHGLFLQH��H[SHQVHV�RQ�SD\PHQW�RI�WUHDWPHQW�LQFXUUHG�D�GLVWULFW�
DQG�SURYLQFLDO�WHUULWRULDO�ERDUG��VHULRXVO\�LOO�SDWLHQWV�WUHDWHG�IUHH�RI�FKDUJH�
DW� WKH� H[SHQVH� RI�&LW\�&RXQFLO�� ,Q� ����� WKH� V\VWHP�RI� VRFLDO� LQVXUDQFH�
DFFRUGLQJ�WR�%LVPDUFN�ZDV�HQWHUHG�IRU�ZRUNHUV�RQ�SURGXFWLRQ��,Q������WKH�
UHIRUP�RI�KHDOWK�FDUH�RI�1�$��6HPDVKNR�EHJDQ�ZKR�UHDOL]HG�WKH�V\VWHP�
RI�WKH�VWDWH�KHDOWK�FDUH�IRU�WKH�¿UVW�WLPH�LQ�WKH�ZRUOG�ZKLFK�ZDV�WKH�EDVLV�
IRU�WKH�ULJKW�RI�IUHH�PHGLFDO�FDUH�IRU�DOO�SRSXODWLRQ��,Q�WKH�8665�¿QDQFLQJ�
RI�KHDOWK�FDUH�ZDV�SHUIRUPHG�E\�WKH�VWDWH�DW�WKH�H[SHQVH�RI�EXGJHWV�RI�DOO�
OHYHOV�XQGHU�WLJKW�FRQWURO�RI�D�SDUW\�PDQDJHPHQW�E\�WKH�UHVLGXDO�SULQFLSOH��
3ULYDWH� PHGLFDO� DFWLYLWLHV� KDYH� EHHQ� DOORZHG� LQ� YHU\� OLPLWHG� DPRXQW��
7KHUH�ZHUH�DOVR�LQIRUPDO�FR�SD\PHQWV��7KH�DPRXQW�RI�¿QDQFLQJ�RI�KHDOWK�
FDUH� �IURP� JURVV� GRPHVWLF� SURGXFW�� LQ� WKH� 8665� FRQVWLWXWHG� ��������
,QVXI¿FLHQF\�RI�¿QDQFLQJ�RI�SURYLGLQJ�FLWL]HQV�E\�IXOO�PHGLFDO�FDUH�LW�ZDV�
SHUIRUPHG�ZLWK� WKH�GHWULPHQW�RI�TXDOLW\��PDWHULDO� HQVXULQJ�RI� HI¿FLHQF\�
RI� PHGLFDO� VHUYLFH�� ,Q� ����� LQ� GRPHVWLF� KHDOWK� FDUH� DSSHDUHG� WKH� QHZ�
HFRQRPLF�PHFKDQLVP��1(0��±�D�QHZ�PRGHO�RI�EXGJHW�¿QDQFLQJ�EDVHG�
RQ�HFRQRPLF�PHWKRGV�RI�PDQDJLQJ��IRU�WKH�¿UVW�WLPH�LQ�WKH�ZRUOG�LQ�WKH�
8665� LQWURGXFHG� WKH�PHFKDQLVP�RI� D� IXOO� IXQG� NHHSLQJ��7KH� ERXQGDU\�
RI�WKH�����V�EHFDPH�WUDQVLWLRQ�WR�QHZ�LQVXUDQFH�V\VWHP�RI�¿QDQFLQJ��,Q�
�����ZKHQ�XVLQJ�WKH�'XWFK�H[SHULHQFH�WKH�/DZ�³$ERXW�0HGLFDO�,QVXUDQFH�
RI� &LWL]HQV� LQ� WKH� 5XVVLDQ� )HGHUDWLRQ´� KDYH� DGRSWHG� RQ� WKH� EDVLV� RI�
ZKLFK� LQ������WKH�FRPSXOVRU\�KHDOWK� LQVXUDQFH��&+,��ZDV�HQWHUHG��7KH�
EXGJHWDU\� V\VWHP� RI� ¿QDQFLQJ� RI� KHDOWK� FDUH� EHFDPH� EXGJHW�LQVXUDQFH�

RU�PL[HG�� ,Q� ����� WKH� JRYHUQPHQW� RI� WKH�5XVVLDQ� )HGHUDWLRQ� DSSURYHG�
WKH�SURJUDP�RI�WKH�VWDWH�JXDUDQWHHV�RI�UHQGHULQJ�WR�WKH�SRSXODWLRQ�RI�IUHH�
PHGLFDO��7KH� SULYDWH� V\VWHP� RI� KHDOWK� FDUH� GHYHORSHG� GXH� WR� YROXQWDU\�
KHDOWK� LQVXUDQFH�� SDLG� VHUYLFHV�� WD[� LQFHQWLYHV�� SURYLGLQJ� WD[� SULYLOHJHV��
,Q������H[SHULPHQW�RQ�¿QDQFLQJ�RI�PHGLFDO�LQVWLWXWLRQV�ZLWK�RULHQWDWLRQ�
WR� DQ� XOWLPDWH� UHVXOW� DQG� RQ� WUDQVLWLRQ� WR� VLQJOH�FKDQQHO� ¿QDQFLQJ� KDYH�
EHHQ�EHJXQ��7KH�DPRXQW�RI�¿QDQFLQJ�RI�KHDOWK�FDUH��IURP�JURVV�GRPHVWLF�
SURGXFW�� LQ� 5XVVLD� FRQVLVWV� ������ &RQFOXVLRQ��$V� D� UHVXOW� RI� WHUULWRULDO�
ERDUG�UHIRUP�WKH�XQLTXH�V\VWHP�RI�IUHH�PHGLFDO�FDUH�KDYH�EHHQ�FUHDWHG�WR�
WKH�SRSXODWLRQ�ZKLFK�DW�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\�ZDV�OHJDOL]HG�E\�
WKH�JRYHUQPHQW�RI�5XVVLD��IRU�LW�KDYH�EHHQ�VSHQW�LQVLJQL¿FDQW�PHDQV��$OVR�
WKHUH�ZDV�DOVR�D�SDLG�PHGLFLQH�DW�WKH�H[SHQVH�RI�D�GLVWULFW�DQG�SURYLQFLDO�
WHUULWRULDO� ERDUG��'LVWLQFWLYH� IHDWXUH� RI� V\VWHP�RI� WKH�6RYLHW� KHDOWK� FDUH�
V\VWHP�ZDV�EHHQ�IUHH�UHQGHULQJ�PHGLFDO�FDUH�ZKLFK�LQ�WKH�FRQGLWLRQV�RI�
LQVXI¿FLHQW�¿QDQFLQJ�ZDV�FDUULHG�RXW�ZLWK� WKH�GHWULPHQW�RI�TXDOLW\��7KH�
KDYLQJ� EHHQ� GHYHORSHG� LQ� VXFK� FRQGLWLRQV� KHDOWK� FDUH� V\VWHP� GLIIHUHG�
SRYHUW\��D�ORZ�HI¿FLHQF\��5HIRUP�VLQFH�WKH�EHJLQQLQJ�RI�WKH�����V�KDYH�OHG�
WR�WZR�FKDQQHO�¿QDQFLQJ��YDULHW\�RI�WKH�&+,�PRGHOV��LQHI¿FLHQW�DQG�EXON\�
EXGJHW�LQVXUDQFH� V\VWHP�ZLWK� UHSURGXFWLRQ�RI� VSHQG\� W\SH�RI� HFRQRPLF�
PDQDJHPHQW�� 1RZ� WKHUH� LV� D� WUDQVLWLRQ� WR� VLQJOH�FKDQQHO� ¿QDQFLQJ� RI�
KHDOWK�FDUH�

ɈɉɌɂɆɂɁȺɐɂə�ɊȺȻɈɌɕ�ɆȿȾɉȿɊɋɈɇȺɅȺ�ɋ�
ȻȿɊȿɆȿɇɇɕɆɂ�ȼ�ɍɋɅɈȼɂəɏ�ɉȿɊȼɂɑɇɈȽɈ�ɁȼȿɇȺ�
ɁȾɊȺȼɈɈɏɊȺɇȿɇɂə
Ⱥ�ȼ��Ȼɚɥɚɤɢɪɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�Ʉ��Ȼɚɤɥɭɲɢɧɚ
ɂɜɚɧɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɜɚɧɨɜɨ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɧɚ� ɮɨɧɟ�
ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɦɟɞɪɚɛɨɬɧɢɤɨɜ� ɩɟɪɜɢɱɧɨɝɨ� ɡɜɟɧɚ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɜ� ɟɟ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɢ� ɧɢɡɤɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɚɧɬɟɧɚɬɚɥɶɧɨɣ� ɨɯɪɚɧɟ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ��
ɞɢɤɬɭɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɟɟ� ɨɩɬɢɦɢɡɚɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ�ɭɪɨɜɟɧɶ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ�ɦɟɞɪɚɛɨɬɧɢɤɨɜ�ɢ�ɛɟɪɟɦɟɧɧɵɯ�
ɠɟɧɳɢɧ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɡɞɨɪɨɜɶɹ� ɢ� ɡɞɨɪɨɜɨɝɨ� ɨɛɪɚɡɚ� ɠɢɡɧɢ�� ɨɰɟɧɢɬɶ�
ɫɨɫɬɨɹɧɢɟ� ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɢ� ɜ� ɫɢɫɬɟɦɟ� ɚɤɭɲɟɪɫɤɨ�ɬɟɪɚɩɟɜɬɢɱɟɫɤɨ�
ɩɟɞɢɚɬɪɢɱɟɫɤɢɯ� ɤɨɦɩɥɟɤɫɨɜ� �ȺɌɉɄ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ� ���� ɛɟɪɟɦɟɧɧɵɯ�� ɚ� ɬɚɤɠɟ� ���� ɦɟɞɪɚɛɨɬɧɢɤɨɜ�
ɠɟɧɫɤɢɯ�ɤɨɧɫɭɥɶɬɚɰɢɣ�ɜɡɪɨɫɥɵɯ�ɢ�ɞɟɬɫɤɢɯ�ɩɨɥɢɤɥɢɧɢɤ��Ɋɟɡɭɥɶɬɚɬɵ��
Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ�ɛɟɪɟɦɟɧɧɵɯ�ɩɨɤɚɡɚɥɨ�ɢɯ�ɧɢɡɤɭɸ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ�
ɨ�ɮɚɤɬɨɪɚɯ�ɪɢɫɤɚ�ɞɥɹ�ɡɞɨɪɨɜɶɹ��ɢ�ɧɟɞɨɫɬɚɬɨɱɧɭɸ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�
ɢɧɮɨɪɦɚɰɢɟɣ�� ɩɨɥɭɱɚɟɦɨɣ� ɨɬ� ɦɟɞɩɟɪɫɨɧɚɥɚ� ɩɨ� ɞɚɧɧɵɦ� ɜɨɩɪɨɫɚɦ��
Ɋɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɩɪɨɮɢɥɚɤɬɢɤɟ��ɩɨɥɭɱɚɟɦɵɟ�ɨɬ�ɦɟɞɩɟɪɫɨɧɚɥɚ�ȺɌɉɄ��
ɨɰɟɧɢɜɚɥɢɫɶ� ɠɟɧɳɢɧɚɦɢ� ɤɚɤ� ɧɟɞɨɫɬɚɬɨɱɧɵɟ� ��������� ɧɟɩɨɧɹɬɧɵɟ�
��������� Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ȺɌɉɄ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɫɜɨɸ�
ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ�ɩɨ�ɜɨɩɪɨɫɚɦ�ɡɞɨɪɨɜɶɹ�ɨɧɢ�ɫɱɢɬɚɸɬ�ɞɨɫɬɚɬɨɱɧɨɣ�
���������ɢ�ɩɨɜɵɲɚɸɬ�ɨɧɢ�ɟɟ�ɡɚ�ɫɱɟɬ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ�ɥɢɬɟɪɚɬɭɪɵ�
��������� ɧɨ� ɦɧɨɝɢɟ� ɢɡ� ɧɢɯ� ɨɬɦɟɱɚɸɬ� ɞɟɮɢɰɢɬ� ɜɪɟɦɟɧɢ� ɞɥɹ�
ɤɚɱɟɫɬɜɟɧɧɨɝɨ� ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɵɯ� �������� ɢ�� ɜɟɪɨɹɬɧɨ��
ɩɨɷɬɨɦɭ� ɪɟɤɨɦɟɧɞɭɸɬ� ɢɦ� ɩɨɫɟɳɟɧɢɟ� ©ɲɤɨɥ� ɛɭɞɭɳɢɯ� ɦɚɬɟɪɟɣª�
�������� ɉɪɢ� ɷɬɨɦ� ɡɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ� ɦɟɞɪɚɛɨɬɧɢɤɨɜ� ɫɱɢɬɚɸɬ�
ɨɛɦɟɧ� ɢɧɮɨɪɦɚɰɢɟɣ� ɧɟɞɨɫɬɚɬɨɱɧɵɦ� ��������� ɚ� ɞɥɹ� ɩɨɜɵɲɟɧɢɹ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ȺɌɉɄ��ɢɦ�ɧɟɨɛɯɨɞɢɦ�
ɱɟɬɤɢɣ� ɚɥɝɨɪɢɬɦ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɨɛɹɡɚɧɧɨɫɬɟɣ� ɩɨ� ɨɛɭɱɟɧɢɸ�
ɛɟɪɟɦɟɧɧɵɯ� ������� ȼɵɜɨɞɵ�� ɇɢɡɤɚɹ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ� ɛɭɞɭɳɢɯ�
ɪɨɞɢɬɟɥɟɣ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɡɞɨɪɨɜɶɹ�� ɞɟɮɢɰɢɬ� ɪɚɛɨɱɟɝɨ� ɜɪɟɦɟɧɢ� ɭ�
ɫɩɟɰɢɚɥɢɫɬɨɜ�ɧɚ�ɞɚɧɧɵɣ�ɪɚɡɞɟɥ�ɪɚɛɨɬɵ��ɨɬɫɭɬɫɬɜɢɟ�ɱɟɬɤɨɣ�ɩɪɨɝɪɚɦɦɵ�
ɫɨɩɪɨɜɨɠɞɟɧɢɹ� ɠɟɧɳɢɧ� ɜ� ɩɟɪɢɨɞ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜ� ɭɫɥɨɜɢɹɯ�
ȺɌɉɄ� ɜɨ� ɦɧɨɝɨɦ� ɨɛɭɫɥɨɜɥɢɜɚɸɬ� ɧɟɫɨɜɟɪɲɟɧɫɬɜɨ� ɨɪɝɚɧɢɡɚɰɢɢ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ�ɪɚɛɨɬɵ�ɫ�ɛɟɪɟɦɟɧɧɵɦɢ�ɜ�ɜɨɩɪɨɫɚɯ�ɚɧɬɟɧɚɬɚɥɶɧɨɣ�
ɨɯɪɚɧɵ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɚɡɪɚɛɨɬɤɚ� ɢ� ɜɧɟɞɪɟɧɢɟ�
ɧɚɭɱɧɨ�ɨɛɨɫɧɨɜɚɧɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ɫɨɩɪɨɜɨɠɞɟɧɢɹ� ɛɟɪɟɦɟɧɧɵɯ�
ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɜ� ɜɨɩɪɨɫɚɯ� ɚɧɬɟɧɚɬɚɥɶɧɨɣ�
ɨɯɪɚɧɵ�ɩɥɨɞɚ�ɢ�ɫɧɢɠɟɧɢɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
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35(*1$17�:20(1�,1�35,0$5<�+($/7+�&$5(�
$�9��%DODNLUHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�.��%DNOXVKLQD
,YDQRYR�6WDWH�0HGLFDO�$FDGHP\��,YDQRYR��5XVVLD

,QWURGXFWLRQ�� ,QFUHDVHG� LQFLGHQFH� RI� LQIDQWV� ZLWK� LQVXI¿FLHQW� DFWLYLW\�
RI� KHDOWK� ZRUNHUV� LQ� SULPDU\� FDUH� LQ� LWV� SUHYHQWLRQ� DQG� PHGLFDO� ORZ�
SDUWLFLSDWLRQ�UDWHV�LQ�DQWHQDWDO�KHDOWK�RI�FKLOGUHQ��GLFWDWHV�WKH�QHHG�WR�LWV�
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RSWLPL]DWLRQ��$LP��7R�DVVHVV�WKH�OHYHO�RI�DZDUHQHVV�RI�KHDOWK�ZRUNHUV�DQG�
SUHJQDQW�ZRPHQ�LQ�KHDOWK�DQG�D�KHDOWK\�OLIHVW\OH��WR�DVVHVV�WKH�FRQGLWLRQ�RI�
FRQWLQXLW\�LQ�WKH�V\VWHP�RI�REVWHWULF�DQG�SHGLDWULF�WKHUDSHXWLF�FRPSOH[HV�
�$73&��� 0DWHULDOV� DQG� PHWKRGV�� 6XUYH\� RI� ���� SUHJQDQW� ZRPHQ� DQG�
����KHDOWK�ZRUNHUV�DQWHQDWDO�FOLQLFV��DGXOW�DQG�SHGLDWULF�FOLQLFV��5HVXOWV��
4XHVWLRQLQJ�RI�SUHJQDQW�ZRPHQ�VKRZHG�WKHLU�ORZ�DZDUHQHVV�RI�WKH�KHDOWK�
ULVNV�� DQG� ODFN� RI� VDWLVIDFWLRQ� ZLWK� WKH� LQIRUPDWLRQ� UHFHLYHG� IURP� WKH�
PHGLFDO� VWDII� RQ� WKHVH� LVVXHV��$IIDLUV��5HFRPPHQGDWLRQV� IRU� SUHYHQWLRQ�
UHFHLYHG� IURP�QXUVHV�RI�$73&��ZHUH�DVVHVVHG�E\�ZRPHQ�DV� LQVXI¿FLHQW�
���������XQFOHDU����������4XHVWLRQLQJ�VSHFLDOLVWV�$73&�VKRZHG�WKDW�WKHLU�
DZDUHQHVV�RI�KHDOWK�LV�FRQVLGHUHG�DGHTXDWH����������DQG�WKH\�LQFUHDVH�LW�
VSHFLDOL]HG�OLWHUDWXUH����������EXW�PDQ\�RI�WKHP�VD\�DERXW�WKH�ODFN�RI�WLPH�
IRU�TXDOLW\� FRXQVHOLQJ�RI�SUHJQDQW�ZRPHQ� ��������DQG� WKLV� LV�SUREDEO\�
ZK\�WKH\�UHFRPPHQG�YLVLWV�RI�³VFKRROV�RI�WKH�IXWXUH�PRWKHUV´���������$�
VXEVWDQWLDO� SRUWLRQ� RI�PHGLFLQDO� SHUVRQDO� FRQVLGHU� LQDGHTXDWH� H[FKDQJH�
RI� LQIRUPDWLRQ� ��������� DQG� IRU� HQKDQFLQJ� HI¿FLHQF\� RI� WKH� LQWHUDFWLRQ�
RI� VSHFLDOLVWV� RI�$73&�� WKH\� QHHG� D� FOHDU� DOORFDWLRQ� RI� UHVSRQVLELOLWLHV�
DOJRULWKP� IRU� WUDLQLQJ� RI� SUHJQDQW� ������� &RQFOXVLRQ�� 7KH� ODFN� RI�
DZDUHQHVV� RI� WKH� SDUHQWV� RQ� WKH� LVVXHV� RI� KHDOWK�� ODFN� RI�ZRUNLQJ� WLPH�
IURP�WKH�H[SHUWV�RQ�WKLV�VHFWLRQ�RI�WKH�ZRUN��WKH�ODFN�RI�D�FOHDU�SURJUDP�RI�
VXSSRUW�IRU�ZRPHQ�GXULQJ�SUHJQDQF\�LQ�$73&�FRQGLWLRQV�ODUJHO\�GHWHUPLQH�
WKH� LPSHUIHFWLRQ� RI� WKH� RUJDQL]DWLRQ� RI� SUHYHQWLYH� ZRUN� ZLWK� SUHJQDQW�
ZRPHQ�LQ�DQWHQDWDO�KHDOWK�LVVXHV�RI�FKLOGUHQ��7KXV��WKH�GHYHORSPHQW�DQG�
LPSOHPHQWDWLRQ�RI�VFLHQFH�EDVHG�SURJUDPV�VXSSRUWLQJ�SUHJQDQW�ZRPHQ�LV�
DQ�DFWXDO�GLUHFWLRQ�LQ�PDWWHUV�RI�DQWHQDWDO�FDUH�LQ�SUHJQDQF\�DQG�UHGXFWLRQ�
RI�QHRQDWDO�PRUELGLW\��

ȺɇȺɅɂɁ�ȼɅɂəɇɂə�ɋɈȼɊȿɆȿɇɇɈɃ�ɒɄɈɅɖɇɈɃ�
ɉɊɈȽɊȺɆɆɕ�ɉɈ�ɎɂɁɂɑȿɋɄɈɃ�ɄɍɅɖɌɍɊȿ�ɇȺ�ɍɊɈȼȿɇɖ�
ɆɈɌɂȼȺɐɂɂ�ȼɕɉɍɋɄɇɂɄɈȼ�Ʉ�ɎɂɁɄɍɅɖɌɍɊɇɈ�
ɋɉɈɊɌɂȼɇɕɆ�ɁȺɇəɌɂəɆ�ɄȺɄ�ɗɅȿɆȿɇɌɍ�ɁȾɈɊɈȼɈȽɈ�
ɈȻɊȺɁȺ�ɀɂɁɇɂ
ɇ�Ƚ��Ɉɤɭɞɠɚɜɚ��Ⱦ�ȼ��ɋɨɪɨɤɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�Ʌ�Ⱥ��Ʉɨɪɲɭɧɨɜɚ��ȼ�ɂ��Ʌɭɤɢɧɨɜ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ�� ɉɟɪɟɞ� ɪɚɡɥɢɱɧɵɦɢ� ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ�
ɦɟɞɢɰɢɧɵ� ɢ� ɨɛɪɚɡɨɜɚɧɢɹ� ɜɫɬɚɸɬ� ɡɚɞɚɱɢ� ɫɨɯɪɚɧɟɧɢɹ� ɢ� ɭɥɭɱɲɟɧɢɹ�
ɮɢɡɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫɨɜɪɟɦɟɧɧɨɣ�ɦɨɥɨɞɟɠɢ��ȼ�ɪɟɲɟɧɢɢ�ɷɬɢɯ�ɡɚɞɚɱ�
ɛɨɥɶɲɚɹ� ɪɨɥɶ� ɨɬɜɨɞɢɬɫɹ� ɮɢɡɢɱɟɫɤɨɦɭ� ɜɨɫɩɢɬɚɧɢɸ�� ɋɭɳɟɫɬɜɭɸɳɚɹ�
ɜ� ɲɤɨɥɟ� ɫɢɫɬɟɦɚ� ɮɢɡɢɱɟɫɤɨɝɨ� ɜɨɫɩɢɬɚɧɢɹ� ɫɬɚɜɢɬ� ɫɜɨɟɣ� ɨɫɧɨɜɧɨɣ�
ɰɟɥɶɸ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɭ� ɭɱɚɳɢɯɫɹ� ɦɨɬɢɜɚɰɢɢ� ɤ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ�
ɮɢɡɤɭɥɶɬɭɪɧɵɦ� ɡɚɧɹɬɢɹɦ�� ɋɭɳɟɫɬɜɨɜɚɜɲɚɹ� ɪɚɧɟɟ� ɩɪɨɝɪɚɦɦɚ��
ɩɨɫɬɪɨɟɧɧɚɹ� ɧɚ� ɨɫɧɨɜɟ� ɤɨɦɩɥɟɤɫɚ� ȽɌɈ�� ɞɚɜɚɥɚ� ɜɵɫɨɤɢɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɢ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɜɵɫɨɤɨɣ� ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ�
ɜɵɩɭɫɤɧɢɤɨɜ� ɲɤɨɥ� ɜ� ɮɢɡɤɭɥɶɬɭɪɧɵɯ� ɡɚɧɹɬɢɹɯ�� ɋ� ����� ɝɨɞɚ� ɧɚ�
ɬɟɪɪɢɬɨɪɢɢ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɜɜɟɞɟɧɵ� ɧɟɫɤɨɥɶɤɨ� ɩɪɨɝɪɚɦɦ�
ɮɢɡɢɱɟɫɤɨɝɨ� ɜɨɫɩɢɬɚɧɢɹ� ɲɤɨɥɶɧɢɤɨɜ�� ɩɪɨɝɪɚɦɦɚ� ɧɚ� ɛɚɡɟ� ɨɞɧɨɝɨ�
ɜɢɞɚ� ɫɩɨɪɬɚ� �ɛɚɫɤɟɬɛɨɥɚ��� ɤɨɦɩɥɟɤɫɧɚɹ� ɩɪɨɝɪɚɦɦɚ�� ɩɪɨɝɪɚɦɦɚ�
ɚɧɬɢɫɬɪɟɫɫɨɜɨɣ� ɩɥɚɫɬɢɱɟɫɤɨɣ� ɝɢɦɧɚɫɬɢɤɢ�� ɚɜɬɨɪɫɤɢɟ� ɩɪɨɝɪɚɦɦɵ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɫɬɟɩɟɧɶ� ɜɥɢɹɧɢɹ� ɫɨɜɪɟɦɟɧɧɨɣ�
ɩɪɨɝɪɚɦɦɵ� ɩɨ� ɮɢɡɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɟ� ɜ� ɲɤɨɥɟ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ�
ɭ� ɜɵɩɭɫɤɧɢɤɨɜ� ɦɨɬɢɜɚɰɢɢ� ɤ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ� ɮɢɡɤɭɥɶɬɭɪɧɨ�
ɫɩɨɪɬɢɜɧɵɦ�ɡɚɧɹɬɢɹɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�ɚɧɨɧɢɦɧɨɟ�
ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɞɟɜɭɲɟɤ� ɢ� ɸɧɨɲɟɣ� ɜ� ɤɨɥɢɱɟɫɬɜɟ� ��� ɢ� ��� ɱɟɥɨɜɟɤ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɨɫɬɭɩɢɜɲɢɯ�ɜ������ɝɨɞɭ�ɜ�Ɍɜɟɪɫɤɭɸ�ȽɆȺ��ɜɨɡɪɚɫɬ�
������� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɵɞɟɥɹɹ� ɩɚɪɚɦɟɬɪɵ� ɡɞɨɪɨɜɨɝɨ� ɨɛɪɚɡɚ� ɠɢɡɧɢ�
�ɁɈɀ���ɪɟɫɩɨɧɞɟɧɬɵ�ɧɚ�ɩɟɪɜɨɟ�ɦɟɫɬɨ�ɩɨɫɬɚɜɢɥɢ�ɨɬɫɭɬɫɬɜɢɟ�ɜɪɟɞɧɵɯ�
ɩɪɢɜɵɱɟɤ������ɸɧɨɲɟɣ�ɢ�������ɞɟɜɭɲɟɤ���ɧɚ�ɜɬɨɪɨɟ�±�ɩɨɥɧɨɰɟɧɧɵɣ�
ɫɨɧ��������ɧɚ�ɬɪɟɬɶɟ�±�ɩɨɥɧɨɰɟɧɧɭɸ�ɞɜɢɝɚɬɟɥɶɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ������
ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɧɚ� ɱɟɬɜɟɪɬɨɟ� ±� ɸɧɨɲɢ� ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ�
ɩɢɬɚɧɢɟ� ������� ɞɟɜɭɲɤɢ� ±� ɞɭɲɟɜɧɨɟ� ɪɚɜɧɨɜɟɫɢɟ� ������� ɡɚɧɹɬɢɹ�
ɮɢɡɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɨɣ� ±� ɧɚ� �� ɢ� �� ɦɟɫɬɨ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɇɚ�
ɩɨɥɨɠɢɬɟɥɶɧɨɟ�ɨɬɧɨɲɟɧɢɟ�ɤ�ɩɪɨɝɪɚɦɦɧɵɦ�ɮɢɡɤɭɥɶɬɭɪɧɵɦ�ɡɚɧɹɬɢɹɦ�
ɭɤɚɡɚɥɢ� ɬɨɥɶɤɨ� ����ɸɧɨɲɟɣ� ɢ� ���� ɞɟɜɭɲɟɤ�� ���� ɞɟɜɭɲɟɤ� ɢ� ����
ɸɧɨɲɟɣ� ɯɨɪɨɲɨ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɮɢɡɤɭɥɶɬɭɪɧɵɦ� ɡɚɧɹɬɢɹɦ�� ɧɨ� ɧɟ�
ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɨɫɬɪɨɟɧɢɹ�� ���� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɭɤɚɡɵɜɚɸɬ�
ɧɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɪɚɡɞɟɥɟɧɢɹ�ɡɚɧɹɬɢɣ�ɩɨ�ɩɨɥɨɜɨɣ�ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ��
Ⱦɟɜɭɲɤɢ� ɧɚ� ɩɟɪɜɨɟ� ɦɟɫɬɨ� ɫɬɚɜɹɬ� ɡɚɧɹɬɢɹ� ɚɷɪɨɛɢɤɨɣ�� ɜɵɩɨɥɧɟɧɢɟ�
ɫɩɟɰɢɚɥɶɧɵɯ� ɭɩɪɚɠɧɟɧɢɣ� ɞɥɹ� ɠɟɧɫɤɨɝɨ� ɨɪɝɚɧɢɡɦɚ�� ɧɚ� ɜɬɨɪɨɟ� ±�
ɤɚɬɚɧɢɟ� ɧɚ� ɤɨɧɶɤɚɯ�� ɥɟɱɟɛɧɭɸ� ɮɢɡɤɭɥɶɬɭɪɭ�� ɫɩɨɪɬɢɜɧɵɦ� ɢɝɪɚɦ�
ɨɬɜɨɞɹɬ� ɬɨɥɶɤɨ� ɬɪɟɬɶɟ�ɦɟɫɬɨ� ������ɪɟɫɩɨɧɞɟɧɬɨɤ��� ����ɸɧɨɲɟɣ�ɧɟ�
ɫɦɨɝɥɢ� ɨɫɬɚɧɨɜɢɬɶ� ɫɜɨɣ� ɜɵɛɨɪ� ɧɚ� ɤɚɤɨɦ�ɥɢɛɨ� ɜɢɞɟ� ɮɢɡɤɭɥɶɬɭɪɧɵɯ�
ɡɚɧɹɬɢɣ������ɜɵɛɪɚɥɢ�ɫɩɨɪɬɢɜɧɵɟ�ɢɝɪɵ������±�ɨɛɳɭɸ�ɮɢɡɢɱɟɫɤɭɸ�
ɩɨɞɝɨɬɨɜɤɭ�� ����±�ɥɟɝɤɭɸ�ɚɬɥɟɬɢɤɭ�� ����±�ɮɭɬɛɨɥ�� ���±� ɜɨɥɟɣɛɨɥ��

Ʉ� ɫɩɨɪɬɢɜɧɵɦ� ɢɝɪɚɦ� ɪɟɫɩɨɧɞɟɧɬɵ� ɨɬɧɟɫɥɢ� ɩɨɥɢɚɬɥɨɧ�� ɮɪɢɫɬɚɣɥ��
ɱɢɪɥɢɞɢɧɝ�� ɤɨɧɤɭɪ�� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɛɨɪɶɛɵ�� ɤɚɬɚɧɢɟ� ɧɚ� ɥɵɠɚɯ��
ɤɨɧɶɤɚɯ�� ɮɢɝɭɪɧɨɟ� ɤɚɬɚɧɢɟ�� ɩɥɚɜɚɧɢɟ�� ɚɪɦɪɟɫɬɥɢɧɝ� ɢ� ɛɨɞɢɛɢɥɞɢɧɝ��
ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɢɯ� ɧɢɡɤɢɣ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ� ɭɪɨɜɟɧɶ� ɜ� ɜɨɩɪɨɫɚɯ�
ɫɩɨɪɬɚ�� ����ɸɧɨɲɟɣ�ɢ� ����ɞɟɜɭɲɟɤ�ɭɤɚɡɚɥɢ�ɧɚ� ɫɜɨɟ� ɡɧɚɤɨɦɫɬɜɨ� ɫ�
ɛɚɫɤɟɬɛɨɥɨɦ� ɜ� ɪɚɦɤɚɯ� ɲɤɨɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɵ�� ɨɞɧɚɤɨ� ���� ɢɡ� ɧɢɯ�
ɧɟ� ɜɥɚɞɟɸɬ� ɬɟɯɧɢɱɟɫɤɢɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɛɚɫɤɟɬɛɨɥɚ�� ɢɝɪɚɸɬ� ɬɨɥɶɤɨ�
����ɸɧɨɲɟɣ� ɢ� ��� ɞɟɜɭɲɟɤ�� ɫɦɨɝɥɢ� ɩɟɪɟɱɢɫɥɢɬɶ� ɷɥɟɦɟɧɬɵ� ɢɝɪɵ� ɜ�
ɛɚɫɤɟɬɛɨɥ�ɬɨɥɶɤɨ�����ɨɩɪɨɲɟɧɧɵɯ��ɉɨɩɭɥɹɪɧɨɫɬɶ�ɫɩɨɪɬɢɜɧɵɯ�ɢɝɪ�ɜ�
ɬɪɟɯ�ɩɨɤɨɥɟɧɢɹɯ�ɫɱɢɬɚɹ�ɨɬ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɨɤɚɡɚɥɚɫɶ�ɫɥɟɞɭɸɳɚɹ��ɧɚ���ɦ�
ɦɟɫɬɟ��ɧɚ���ɦ�±�ɜɨɥɟɣɛɨɥ��ɧɚ���ɦ�±�ɯɨɤɤɟɣ�ɜ���ɦ�ɩɨɤɨɥɟɧɢɢ��ɛɚɛɭɲɤɢ�ɢ�
ɞɟɞɭɲɤɢ�ɪɟɫɩɨɧɞɟɧɬɨɜ���ɛɚɞɦɢɧɬɨɧ�ɜɨ���ɦ��ɪɨɞɢɬɟɥɢ�ɪɟɫɩɨɧɞɟɧɬɨɜ���
ɛɚɫɤɟɬɛɨɥ� ±� ɜ� ɩɨɤɨɥɟɧɢɢ� ɪɟɫɩɨɧɞɟɧɬɨɜ�� ȼɵɜɨɞɵ�� Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ�
ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɫɨɜɪɟɦɟɧɧɚɹ�ɩɪɨɝɪɚɦɦɚ�ɩɨ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɟ�ɜ�ɲɤɨɥɟ�
ɧɟ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɭ� ɜɵɩɭɫɤɧɢɤɨɜ� ɹɪɤɨ� ɜɵɪɚɠɟɧɧɨɣ�
ɦɨɬɢɜɚɰɢɢ�ɤ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ�ɮɢɡɤɭɥɶɬɭɪɧɨ�ɫɩɨɪɬɢɜɧɵɦ�ɡɚɧɹɬɢɹɦ��
ɍɫɬɚɧɨɜɥɟɧ� ɧɟɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɡɧɚɧɢɣ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɩɨ� ɜɨɩɪɨɫɚɦ�
ɫɩɨɪɬɢɜɧɵɯ�ɢɝɪ�ɢ�ɜ�ɱɚɫɬɧɨɫɬɢ��ɛɚɫɤɟɬɛɨɥɚ��ȼɵɹɜɥɟɧɚ�ɫɨɯɪɚɧɹɸɳɚɹɫɹ�
ɜ�Ɋɨɫɫɢɢ�ɬɪɚɞɢɰɢɹ�ɩɨɩɭɥɹɪɧɨɫɬɢ�ɫɪɟɞɢ�ɦɨɥɨɞɟɠɢ�ɬɚɤɨɣ�ɫɩɨɪɬɢɜɧɨɣ�
ɢɝɪɵ��ɤɚɤ�
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1�*��2NXGMDYD��'�9��6RURND
6FLHQWL¿F�$GYLVRUV�±�/�$��.RUVKXQRYD��9�,��/XNLQRY
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ��%HIRUH�YDULRXV�GLYLVLRQV�RI�PHGLFLQH�DQG�HGXFDWLRQ�WKHUH�DUH�
SUREOHPV� RI� SUHVHUYDWLRQ� DQG� LPSURYHPHQW� RI� SK\VLFDO� GHYHORSPHQW� RI�
PRGHUQ�\RXWK�� ,Q� WKH� VROXWLRQ�RI� WKHVH� WDVNV� WKH� ELJ� SDUW� LV� DVVLJQHG� WR�
SK\VLFDO�WUDLQLQJ��7KH�V\VWHP�RI�SK\VLFDO�WUDLQLQJ�H[LVWLQJ�DW�VFKRRO�VHWV�
DV� WKH�PDLQ� REMHFWLYH� IRUPDWLRQ� DW� SXSLOV� RI�PRWLYDWLRQ� WR� LQGHSHQGHQW�
VSRUWV�RFFXSDWLRQV��7KH�SURJUDP�H[LVWLQJ�HDUOLHU�FRQVWUXFWHG�RQ�WKH�EDVLV�
RI� WKH� *72� FRPSOH[�� \LHOGHG� JRRG� UHVXOWV� DQG� SURPRWHG� IRUPDWLRQ� RI�
KLJK� LQWHUHVW� RI� JUDGXDWHV� RI� VFKRROV� LQ� VSRUWV� RFFXSDWLRQV�� 6LQFH� �����
LQ� WKH� WHUULWRU\� RI� WKH� 5XVVLDQ� )HGHUDWLRQ� VRPH� SURJUDPV� RI� SK\VLFDO�
WUDLQLQJ�RI�VFKRRO�VWXGHQWV�DUH�HQWHUHG�� WKH�SURJUDP�RQ� WKH�EDVLV�RI�RQH�
VSRUW� �EDVNHWEDOO��� WKH� FRPSUHKHQVLYH� SURJUDP�� WKH� SURJUDP� RI� DQWL�
VWUHVVIXO�SODVWLF�J\PQDVWLFV��DXWKRU¶V�SURJUDPV��$LP��7R�HVWLPDWH�H[WHQW�
RI� LQÀXHQFH� RI� WKH� PRGHUQ� SURJUDP� IRU� SK\VLFDO� FXOWXUH� DW� VFKRRO� RQ�
IRUPDWLRQ� DW� JUDGXDWHV� RI� PRWLYDWLRQ� WR� LQGHSHQGHQW� VSRUWV� DQG� VSRUWV�
RFFXSDWLRQV��0DWHULDOV�DQG�PHWKRGV��$QRQ\PRXV�TXHVWLRQLQJ�RI�JLUOV�DQG�
\RXQJ�QXPEHU�RI����DQG����SHRSOH�UHVSHFWLYHO\��DUULYHG�LQ������LV�FDUULHG�
RXW� WR� WKH�760$� �DJH��������5HVXOWV��$OORFDWLQJ�KHDOWK\� OLIHVW\OH� �+/��
SDUDPHWHUV�� UHVSRQGHQWV� RQ� WKH� ¿UVW� SODFH� SXW� ODFN� RI� DGGLFWLRQV� �����
RI�\RXQJ�PHQ�DQG�������RI�JLUOV���RQ�WKH�VHFRQG�±�D�IXOO�ÀHGJHG�GUHDP�
�������RQ�WKH�WKLUG�±�IXOO�SK\VLFDO�DFWLYLW\������DQG�����UHVSHFWLYHO\���RQ�
WKH�IRXUWK�±�\RXQJ�PHQ�WKH�EDODQFHG�IRRG��������JLUOV�±�FRPSRVXUH��������
RFFXSDWLRQV�E\�SK\VLFDO�FXOWXUH�±�RQ���DQG�WKH��WK�SODFH�UHVSHFWLYHO\��7R�
WKH�SRVLWLYH�UHODWLRQ�WR�SURJUDP�VSRUWV�RFFXSDWLRQV�SRLQWHG�RQO\�����RI�
\RXQJ�PHQ�DQG�����RI�JLUOV������RI�JLUOV�DQG�����RI�\RXQJ�PHQ�WUHDW�
VSRUWV� RFFXSDWLRQV� NLQGO\�� EXW� QRW� SURJUDP� FRQVWUXFWLRQ�� ����DQG� ����
UHVSHFWLYHO\�LQGLFDWH�WKH�QHHG�RI�GLYLVLRQ�RI�FODVVHV�LQ�D�VH[��*LUOV�RQ�WKH�
¿UVW�SODFH�SXW�RFFXSDWLRQV�E\�DHURELFV��SHUIRUPDQFH�RI�VSHFLDO�H[HUFLVHV�
IRU�D�IHPDOH�RUJDQLVP��RQ�WKH�VHFRQG�±�VNDWLQJ��SK\VLRWKHUDS\�H[HUFLVHV��
IRU� VSRUWV� DOORFDWH� RQO\� WKH� WKLUG� SODFH� ������ RI� UHVSRQGHQWV��� ���� RI�
\RXQJ�PHQ�FRXOGQ¶W�VWRS�WKH�FKRLFH�RQ�DQ\�W\SH�RI�VSRUWV�RFFXSDWLRQV������
FKRVH�VSRUWV������±�WKH�JHQHUDO�SK\VLFDO�SUHSDUDWLRQ������±�WUDFN�DQG�¿HOG�
DWKOHWLFV������±�VRFFHU�����±�YROOH\EDOO��5HVSRQGHQWV�FDUULHG�SROLDWKORQ��
IUHHVW\OH��D�FKLUOLGLQJ�� MXPSLQJ��GLIIHUHQW� W\SHV�RI�¿JKW��VNLLQJ�WR�VSRUWV��
WKH�VNDWHV��¿JXUH�VNDWLQJ��VZLPPLQJ��DQ�DUPZUHVWOLQJ�DQG�ERG\EXLOGLQJ�
WKDW�SRLQWV�WR�WKHLU�ORZ�HGXFDWLRQDO�OHYHO�LQ�VSRUWV�TXHVWLRQV������RI�\RXQJ�
PHQ�DQG�����RI�JLUOV�LQGLFDWHG�WKH�DFTXDLQWDQFH�WR�EDVNHWEDOO�ZLWKLQ�WKH�
VFKRRO�SURJUDP��KRZHYHU�����IURP�WKHP�GRQ¶W�RZQ�WHFKQLFDO�HOHPHQWV�
RI� EDVNHWEDOO�� SOD\� RQO\� ����RI� \RXQJ�PHQ� DQG� ���RI� JLUOV�� FRXOG� OLVW�
JDPH�HOHPHQWV�LQ�EDVNHWEDOO�RQO\�����RI�UHVSRQGHQWV��3RSXODULW\�RI�VSRUWV�
LQ�WKUHH�JHQHUDWLRQV�FRQVLGHULQJ�IURP�UHVSRQGHQWV�LW�DSSHDUHG�IROORZLQJ��
RQ� �� SODFH� ±� VRFFHU�� RQ� WKH� VHFRQG� ±� YROOH\EDOO�� RQ� WKH� WKLUG� ±� KRFNH\�
LQ� WKH� �UG� JHQHUDWLRQ� �JUDQGPRWKHUV� DQG� JUDQGIDWKHUV� RI� UHVSRQGHQWV���
EDGPLQWRQ�LQ�WKH��QG��SDUHQWV�RI�UHVSRQGHQWV���EDVNHWEDOO�±�LQ�JHQHUDWLRQ�
RI�UHVSRQGHQWV��&RQFOXVLRQ��4XHVWLRQLQJ�VKRZHG�WKDW�WKH�PRGHUQ�SURJUDP�
LQ� SK\VLFDO� FXOWXUH� DW� VFKRRO� GRHVQ¶W� SURPRWH� IRUPDWLRQ� DW� JUDGXDWHV� RI�
SURQRXQFHG�PRWLYDWLRQ�WR�LQGHSHQGHQW�VSRUWV�DQG�VSRUWV�RFFXSDWLRQV��/RZ�
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OHYHO� RI� NQRZOHGJH� RI� UHVSRQGHQWV� FRQFHUQLQJ� VSRUWV� DQG� LQ� SDUWLFXODU��
EDVNHWEDOO�LV�HVWDEOLVKHG��7KH�WUDGLWLRQ�RI�SRSXODULW\�UHPDLQLQJ�LQ�5XVVLD�
DPRQJ�\RXWK�RI�VXFK�VSRUWV�JDPH��DV�VRFFHU�LV�UHYHDOHG�

ɌɊȺȼɆȺɌɂɁɆ�ɋɊȿȾɂ�ɀȿɇɓɂɇ�ɉɈɀɂɅɈȽɈ�ɂ�
ɋɌȺɊɑȿɋɄɈȽɈ�ȼɈɁɊȺɋɌȺ
Ⱥ�ɋ��Ɍɥɟɦɢɫɨɜ��Ⱥ�ɋ��Ⱥɛɟɭɨɜɚ��Ɇ�Ɇ��Ɍɥɟɦɢɫɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɞɨɰ��Ɍ�Ⱥ��Ȼɭɥɟɝɟɧɨɜ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ȼ� Ɋɟɫɩɭɛɥɢɤɟ� Ʉɚɡɚɯɫɬɚɧ� ɩɨɠɢɥɵɟ� ɥɸɞɢ� ɫɨɫɬɚɜɥɹɸɬ�
ɨɤɨɥɨ� ����� ɧɚɫɟɥɟɧɢɹ�� ɉɪɢ� ɷɬɨɦ� ɜ� ����� ɝɨɞɭ� ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ�
ɭɜɟɥɢɱɟɧɢɟ�ɢɯ�ɞɨɥɢ�ɞɨ��������Ɍɪɚɜɦɚɬɢɡɦ�ɩɨɠɢɥɵɯ�ɥɸɞɟɣ�ɩɪɢɧɨɫɢɬ�
ɡɧɚɱɢɬɟɥɶɧɵɟ� ɫɨɰɢɚɥɶɧɵɟ� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɬɟɪɢ� ɢ� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɧɟ� ɬɨɥɶɤɨ� ɫɢɫɬɟɦɵ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɢ�
ɝɨɫɭɞɚɪɫɬɜɚ�ɜ�ɰɟɥɨɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɩɢɫɚɧɢɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɬɪɚɜɦ� ɭ�ɠɟɧɳɢɧ�ɩɨɠɢɥɨɝɨ� ɢ� ɫɬɚɪɱɟɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ� ɜ� ɝɨɪɨɞɟ�ɋɟɦɟɣ��
ȼɨɫɬɨɱɧɨ�Ʉɚɡɚɯɫɬɚɧɫɤɨɣ�ɨɛɥɚɫɬɢ�ɫ���ɹɧɜɚɪɹ������ɝɨɞɚ�ɩɨ����ɞɟɤɚɛɪɹ�
�����ɝɨɞɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɗɬɨ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ��
ɞɚɧɧɵɟ� ɤɨɬɨɪɨɝɨ� ɛɵɥɢ� ɫɨɛɪɚɧɵ� ɢɡ� ɦɟɞɢɰɢɧɫɤɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ��
Ȼɵɥɢ�ɪɚɫɫɦɨɬɪɟɧɵ�ɜɫɟ� ɡɚɩɢɫɢ�ɬɪɚɜɦɢɪɨɜɚɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�� ɤɨɬɨɪɵɟ�
ɨɛɪɚɳɚɥɢɫɶ� ɜ� ɨɬɞɟɥɟɧɢɟ� ɬɪɚɜɦɚɬɨɥɨɝɢɢ� ɢ� ɬɪɚɜɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɩɭɧɤɬ� ȻɋɆɉ� ɝ�� ɋɟɦɟɣ�� Ɉɫɧɨɜɧɵɦ� ɤɪɢɬɟɪɢɟɦ� ɜɤɥɸɱɟɧɢɹ� ɜ� ɞɚɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥ�ɜɨɡɪɚɫɬ����ɥɟɬ��ɇɟɩɪɟɪɵɜɧɵɟ�ɞɚɧɧɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�
ɜ�ɜɢɞɟ�ɦɟɞɢɚɧɵ�ɢ�ɤɜɚɪɬɢɥɢ��Ʉɚɬɟɝɨɪɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�
ɩɪɨɰɟɧɬɚɯ��ɉɨɤɚɡɚɬɟɥɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɛɵɥɢ�ɪɚɫɫɱɢɬɚɧɵ�ɧɚ���������
ɧɚɫɟɥɟɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��Ɂɚ�ɢɫɫɥɟɞɭɟɦɵɣ�ɩɟɪɢɨɞ��ɜ�ɨɛɳɟɣ�ɫɥɨɠɧɨɫɬɢ�
ɛɵɥɨ�ɜɵɹɜɥɟɧɨ������ɧɨɜɵɯ�ɫɥɭɱɚɟɜ�ɬɪɚɜɦ�ɫɪɟɞɢ�ɩɨɠɢɥɵɯ�ɠɟɧɳɢɧ��
ɱɬɨ� ɫɨɫɬɚɜɢɥɨ�������ɢɡ� ɜɫɟɯ� ɬɪɚɜɦ�ɫɪɟɞɢ�ɩɨɠɢɥɵɯ�ɥɸɞɟɣ��ȼɨɡɪɚɫɬ�
ɧɚ�ɦɨɦɟɧɬ�ɩɨɥɭɱɟɧɢɹ�ɬɪɚɜɦɵ�ɫɨɫɬɚɜɢɥ����ɝɨɞ��4� ����4� �����Ⱦɨɦ�
ɛɵɥ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɦɟɫɬɨɦ� ɬɪɚɜɦɵ� ������ ��������
ɧɚ� ɩɨɫɥɟɞɭɸɳɟɦ� ɦɟɫɬɟ� ɭɥɢɰɚ� ±� ������ �������� ɞɜɨɪ� ±� ����� �������
ɞɪɭɝɢɟ� ɦɟɫɬɚ� ɩɨɥɭɱɟɧɢɹ� ɬɪɚɜɦ� ±� ����� ������� ɂɡ� ɜɧɟɲɧɢɯ� ɩɪɢɱɢɧ�
ɬɪɚɜɦ�ɩɪɟɜɚɥɢɪɨɜɚɥɨ�ɩɚɞɟɧɢɟ��ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ��������Ɋɭɫɫɤɢɟ�ɛɵɥɢ�
ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɶɸ�ɫɪɟɞɢ�ɬɪɚɜɦɢɪɨɜɚɧɧɵɯ�
ɠɟɧɳɢɧ� ±� ������ �������� ɤɚɡɚɯɢ� ɫɨɫɬɚɜɥɹɸɬ� ������ �������� ɞɪɭɝɢɟ�
ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ� ±� ����� ������ Ȼɨɥɶɲɭɸ� ɥɨɤɚɥɢɡɚɰɢɸ� ɫɨɫɬɚɜɢɥɢ�
ɬɪɚɜɦɵ� ɥɨɤɬɹ� ɢ� ɩɪɟɞɩɥɟɱɶɹ�� Ɉɛɳɢɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɞɥɹ� ɷɬɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ� ɛɵɥ� ������� ɫɥɭɱɚɟɜ� ɧɚ� ���� ���� ���ɢ� ɥɟɬɧɢɯ�
ɩɚɰɢɟɧɬɨɜ� ɜ� ɝɨɞ� �����Ⱦɂ� ������� ±� ��������� ȼɵɜɨɞɵ�� ȼ� ɩɨɠɢɥɨɦ� ɢ�
ɫɬɚɪɱɟɫɤɨɦ�ɜɨɡɪɚɫɬɟ�ɠɟɧɳɢɧɵ�ɛɨɥɟɟ�ɩɨɞɜɟɪɠɟɧɵ�ɪɚɡɥɢɱɧɵɦ�ɜɢɞɚɦ�
ɬɪɚɜɦɵ��ɫɨɫɬɚɜɥɹɹ�������ɨɬ�ɨɛɳɟɣ�ɫɬɪɭɤɬɭɪɵ��ȼ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�
��������ɠɟɧɳɢɧɵ�ɩɨɥɭɱɚɥɢ�ɬɪɚɜɦɵ�ɜ�ɞɨɦɚɲɧɢɯ�ɛɵɬɨɜɵɯ�ɭɫɥɨɜɢɹɯ��
ɉɚɞɟɧɢɟ���������ɹɜɢɥɨɫɶ�ɨɫɧɨɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɬɪɚɜɦɵ�

,1-85,(6�$021*�(/'(5/<�:20(1
$�6��7OHPLVRY��$�6��$EHXRYD��0�0��7OHPLVRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��7�$��%XOHJHQRY
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� 7KH� HOGHUO\� FRQVWLWXWH� DERXW� ��� RI� WKH� .D]DNKVWDQ�
SRSXODWLRQ�� ZLWK� D� SURMHFWHG� LQFUHDVH� RI� XS� WR� ������ LQ� ������ ,QMXULHV�
DPRQJ�ROGHU�DUH�D�VHULRXV�KHDOWK�SUREOHP�IRU�FRXQWULHV��FDXVLQJ�VRFLDO�DQG�
HFRQRPLF�EXUGHQ��$LP��7R�GHVFULEH�WKH�FKDUDFWHULVWLFV�RI�WUDXPD�LQMXULHV�
LQ�HOGHUO\�ZRPHQ�LQ�WKH�FLW\�RI�6HPH\��(DVWHUQ�.D]DNKVWDQ�IURP�-DQXDU\�
��������WR�'HFHPEHU�����������0DWHULDOV�DQG�PHWKRGV��,W�LV�D�UHWURVSHFWLYH�
VWXG\�ZKRVH�GDWD�ZHUH�FROOHFWHG�IURP�WKH�PHGLFDO�UHFRUGV��$OO�UHFRUGV�RI�
LQMXUHG�SDWLHQWV�ZKR�SUHVHQWHG�DOLYH�DW�WKH�7UDXPDWRORJ\�'HSDUWPHQW�DQG�
HPHUJHQF\�VWDWLRQ��7KH�PDLQ�LQFOXVLRQ�FULWHULRQ�IRU�WKLV�VWXG\�ZDV�WKH�DJH�
RI�����&RQWLQXRXV�GDWD�DUH�SUHVHQWHG�DV�PHGLDQV�DQG�TXDUWLOHV��&DWHJRULFDO�
GDWD� DUH� SUHVHQWHG� DV� SHUFHQWDJHV�� ,QFLGHQFH� UDWHV� ZHUH� SHUIRUPHG�
FDOFXODWRU�SHU���������SHUVRQ��5HVXOWV��2YHU�WKH�DVVHVVPHQW�SHULRG��D�WRWDO�
RI������QHZ�FDVHV�GHWHFWHG� LQMXULHV�DPRQJ�HOGHUO\�ZRPHQ� UHSUHVHQWLQJ�
����RI�DOO� LQMXULHV�DPRQJ� WKH�HOGHUO\��$JH�DW� WKH� WLPH�RI� LQMXU\�ZDV����
�4� ����4� �����7KH�KRXVH�ZDV�WKH�PRVW�FRPPRQ�VLWH�RI�LQMXU\�±�������
��������WKHQ�WKH�VWUHHW�ORFDWLRQ�±���������������\DUG�±�������������RWKHU�
SODFHV� RI� LQMXU\� ±� ����� ������� 2I� H[WHUQDO� FDXVHV� RI� LQMXU\� SUHYDLOHG�
IDOOV�WKDW�ZDV��������5XVVLDQV�ZDV�WKH�PRVW�FRPPRQ�QDWLRQDOLW\�DPRQJ�
LQMXULHV���������������.D]DNKV�±���������������RWKHU�QDWLRQDOLW\�±������
������$OWKRXJK��.D]DNKV�PDNH�XS�D�ODUJH�SDUW�RI�WKH�SRSXODWLRQ��0RVW�RIWHQ�
ORFDWLRQ�PDGH�WKH�HOERZ�DQG�IRUHDUP�LQMXULHV��2YHUDOO�LQFLGHQFH�UDWHV�IRU�
WKLV�ORFDOL]DWLRQ�ZDV��������SHU����������������RI����\HDU�ROG�SDWLHQW�SHU�\HDU�
�����&,��������±����������&RQFOXVLRQ��(OGHUO\�ZRPHQ�DUH�PRUH�SURQH�WR�
YDULRXV�W\SHV�RI�LQMXU\��DFFRXQWLQJ�IRU�������RI�WKH�WRWDO�VWUXFWXUH��,Q�PRVW�

FDVHV���������ZRPHQ�UHFHLYHG�LQMXULHV�LQ�GRPHVWLF�KRXVHKROG�FRQGLWLRQV��
)DOO���������ZDV�WKH�PDLQ�FDXVH�RI�WKH�LQMXU\�

ɈɐȿɇɄȺ�ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɈɃ�ɈɊɂȿɇɌȺɐɂɂ�ɂ�
ɆɈɌɂȼȺɐɂɂ�ɍɑȺɋɌɇɂɄɈȼ�ɈȻɊȺɁɈȼȺɌȿɅɖɇɕɏ�
ɆȿɊɈɉɊɂəɌɂɃ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�ɋɂɆɍɅəɐɂɈɇɇɈȽɈ�
ɌɊȿɇɂɇȽɈȼɈȽɈ�ɐȿɇɌɊȺ
ɂ�ɂ�� ɑɟɥɵɲɟɜɚ�� Ⱦ�ȼ�� ɉɟɧɡɟɜɚ�� Ʉ�ȼ�� ɉɟɬɪɨɜɚ�� ȿ�ȼ�� Ɏɪɨɥɨɜɚ�� Ⱥ�ɂ��
ɉɪɨɤɨɮɶɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ⱥ��ɂɜɚɧɨɜ��ɤ�ɦ�ɧ��Ⱥ�ȼ��Ƚɭɳɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɫɢɫɬɟɦɟ�ɩɨɞɝɨɬɨɜɤɢ�ɜɪɚɱɟɣ�ɩɪɨɢɫɯɨɞɢɬ�ɬɪɚɧɫɮɨɪɦɚɰɢɹ�
ɜɵɫɲɟɝɨ� ɢ� ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɲɢɪɨɤɨ� ɜɧɟɞɪɹɟɬɫɹ�
ɧɟɩɪɟɪɵɜɧɨɟ� ɨɛɭɱɟɧɢɟ� ɢ� ɫɢɦɭɥɹɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�� ȼ�
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ� ɨɬɪɚɫɥɹɯ� ɦɟɞɢɰɢɧɵ�� ɬɚɤɢɯ� ɤɚɤ� ɯɢɪɭɪɝɢɹ��
ɜɜɢɞɭ� ɞɨɪɨɝɨɜɢɡɧɵ� ɨɛɭɱɚɸɳɟɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɜɫɬɚɟɬ� ɜɨɩɪɨɫ� ɨɛ�
ɭɜɟɥɢɱɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɡɚ� ɫɱɟɬ�
ɩɨɜɵɲɟɧɢɹ� ɦɨɬɢɜɚɰɢɢ� ɭɱɚɳɢɯɫɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɤɚ�
ɦɨɬɢɜɚɰɢɨɧɧɨɣ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�
ɩɪɟɞɩɨɱɬɟɧɢɣ� ɭɱɚɳɢɯɫɹ�� ɨɫɜɚɢɜɚɸɳɢɯ� ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɟ�
ɦɟɬɨɞɵ� ɯɢɪɭɪɝɢɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɢɦɭɥɹɰɢɨɧɧɨɝɨ� ɬɪɟɧɢɧɝɚ�� Ɂɚɞɚɱɢ�� ���
ɚɧɚɥɢɡ�ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɢ�ɢ�ɞɨɫɬɭɩɧɨɫɬɢ�ɫɢɦɭɥɹɰɢɨɧɧɵɯ�ɬɪɟɧɢɧɝɨɜ�
ɩɨ� ɯɢɪɭɪɝɢɢ�� ��� ɨɰɟɧɤɚ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ� ɭɪɨɜɧɹ� ɭɱɚɳɢɯɫɹ� ɢ�
ɩɪɨɮɨɪɢɟɧɬɚɰɢɢ� ɩɨ� ɪɚɡɥɢɱɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɹɦ� ɯɢɪɭɪɝɢɢ�� ���
ɜɵɹɜɥɟɧɢɟ� ɝɪɭɩɩ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ� ɧɚ� ɩɨɜɵɲɟɧɢɟ�
ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦɚ�ɫ�ɩɨɦɨɳɶɸ�ɫɢɦɭɥɹɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�����ɨɰɟɧɤɚ�
ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɢ�ɭɜɟɥɢɱɟɧɢɹ�ɱɢɫɥɚ�ɫɬɭɩɟɧɟɣ�ɨɫɜɨɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɢɯ�
ɧɚɜɵɤɨɜ� ɜ� ɯɢɪɭɪɝɢɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɚɧɧɵɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ�
ɤɭɪɫɚɧɬɨɜ� ɫɢɦɭɥɹɰɢɨɧɧɵɯ� ɬɪɟɧɢɧɝɨɜ� ɩɨ� ɯɢɪɭɪɝɢɢ� �,� ɝɪɭɩɩɚ�� ɢ�
ɱɥɟɧɨɜ� ɧɚɭɱɧɨ�ɩɪɚɤɬɢɱɟɫɤɨɣ� ɫɟɤɰɢɢ� ©ɗɧɞɨɯɢɪɭɪɝɢɹª� �,,� ɝɪɭɩɩɚ���
ɨɛɭɱɚɜɲɢɯɫɹ� ɜ� ���������� ɝɝ�� ɜ� ɍɱɟɛɧɨɦ� ɰɟɧɬɪɟ� ɢɧɧɨɜɚɰɢɨɧɧɵɯ�
ɦɟɞɢɰɢɧɫɤɢɯ�ɬɟɯɧɨɥɨɝɢɣ�ɊɇɂɆɍ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��ɂɫɩɨɥɶɡɨɜɚɧɵ�
ɤɨɦɩɶɸɬɟɪɧɵɟ�ɦɟɬɨɞɵ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧɧɵɯ��ɩɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ,� ɝɪɭɩɩɚ� ±� ���� ɱɟɥɨɜɟɤɚ�� ���� ɢɡ�
Ɇɨɫɤɜɵ� ������� ��� ɢɡ� ɞɪ�� ɝɨɪɨɞɨɜ� ������� ��� ɫɬɭɞɟɧɬɨɜ� ������� ���
ɨɪɞɢɧɚɬɨɪɨɜ� ������� ���� ɜɪɚɱɟɣ� ������� ɂɡ� ɧɢɯ� ��� ������ ɫɨ� ɫɬɚɠɟɦ�
ɜ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɯɢɪɭɪɝɢɢ� ɞɨ� �� ɥɟɬ�� ��� ������ ±� ɞɨ� ��� ɥɟɬ�� ���
�����!��� ɥɟɬ�� ��� ɜɪɚɱɚ� ������ ±� ɤɚɧɞɢɞɚɬɵ�� �� ����� ±� ɞɨɤɬɨɪɚ� ɧɚɭɤ��
ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ� ɢɧɬɟɪɟɫɵ� ɤɭɪɫɚɧɬɨɜ�� ɷɧɞɨɜɚɫɤɭɥɹɪɧɚɹ� �������
ɬɨɪɚɤɚɥɶɧɚɹ� ������ ɢ� ɚɛɞɨɦɢɧɚɥɶɧɚɹ� ɯɢɪɭɪɝɢɹ� ������� ɝɢɧɟɤɨɥɨɝɢɹ�
������� ɝɟɪɧɢɨɩɥɚɫɬɢɤɚ� ������ ɢ� ɞɪ�� ������ ȼɤɥɸɱɟɧɢɟ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɚɧɚɬɨɦɢɢ�ɜ�ɩɪɨɝɪɚɦɦɭ�ɤɭɪɫɚ�ɨɞɨɛɪɢɥɢ�����ɱɟɥɨɜɟɤ��������ɨɫɜɨɟɧɢɟ�
ɧɚɜɵɤɨɜ�ɧɚ�ɠɢɜɨɬɧɵɯ�±������������Ɋɚɧɟɟ�ɩɨɫɟɳɚɥɢ�ɫɢɦɭɥɹɰɢɨɧɧɵɟ�
ɤɭɪɫɵ����ɤɭɪɫɚɧɬɨɜ�������Ʉɨɪɨɬɤɢɟ�ɰɢɤɥɵ�ɩɨɜɵɲɟɧɢɹ�ɤɜɚɥɢɮɢɤɚɰɢɢ�
ɨɩɬɢɦɚɥɶɧɵ� ɞɥɹ� ��� ɱɟɥɨɜɟɤ� ������� ɫɪɟɞɧɟɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
±� ɞɥɹ� ��� ������ ɢ� ɞɥɢɬɟɥɶɧɵɟ� ±� ɞɥɹ� ��� ������� ,,� ɝɪɭɩɩɚ� ±� ���
ɱɟɥɨɜɟɤ�� ��� ɨɪɞɢɧɚɬɨɪɚ� ������ ɢ� ��� ɫɬɭɞɟɧɬɨɜ� ������� ��� ������ ±�
��ɣ�����������±���ɣ�����������±���ɣ�����������±���ɣ�ɤɭɪɫ�����ɱɟɥɨɜɟɤ�
������ ɩɨɫɟɳɚɥɢ� ɞɪɭɝɢɟ� ɋɇɄ�� ��� ������ ɢɦɟɥɢ� ɨɩɵɬ� ɞɟɠɭɪɫɬɜ� ɜ�
ɨɬɞɟɥɟɧɢɹɯ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�� ��� ɱɟɥɨɜɟɤ� ������ ɜɥɚɞɟɸɬ�
ɢɧɨɫɬɪɚɧɧɵɦ� ɹɡɵɤɨɦ�� ��� ������ ±� ɤɨɦɩɶɸɬɟɪɧɵɦɢ� ɩɪɨɝɪɚɦɦɚɦɢ��
ȼɵɜɨɞɵ��Ȼɨɥɶɲɢɧɫɬɜɨ� ɤɭɪɫɚɧɬɨɜ�ɩɪɢɛɵɥɨ�ɢɡ� ɛɥɢɠɚɣɲɟɝɨ� ɪɟɝɢɨɧɚ��
ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɩɟɪɫɩɟɤɬɢɜɧɨ� ɪɚɡɜɢɬɢɟ� ɬɪɟɧɢɧɝɨɜɵɯ� ɩɥɨɳɚɞɨɤ� ɩɨ�
ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɦɭ� ɩɪɢɧɰɢɩɭ�� ɋɪɟɞɢ� ɭɱɚɳɢɯɫɹ� ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ�
ɜ� ɫɢɦɭɥɹɰɢɨɧɧɨɦ� ɨɛɭɱɟɧɢɢ� ɜɵɲɟ�� ɱɟɦ� ɭ� ɜɪɚɱɟɣ�� ɱɬɨ� ɝɨɜɨɪɢɬ� ɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɨɜɵɲɟɧɢɹ� ɢɯ� ɦɨɬɢɜɚɰɢɢ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɩɨɫɟɳɚɸɬ�
ɩɨɞɨɛɧɵɟ� ɤɭɪɫɵ� ɜɩɟɪɜɵɟ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɫɢɦɭɥɹɰɢɨɧɧɵɟ�
ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɤɚ� ɧɚɯɨɞɹɬɫɹ� ɧɚ� ɫɬɚɞɢɢ� ɜɧɟɞɪɟɧɢɹ��
ɋ� ɩɨɜɵɲɟɧɢɟɦ� ɫɬɚɠɚ� ɜɪɚɱɚ� ɜɨɡɪɚɫɬɚɟɬ� ɢɧɬɟɪɟɫ� ɤ� ɭɦɟɧɶɲɟɧɢɸ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɤɭɪɫɨɜ��ɧɨ�ɛɨɥɶɲɢɧɫɬɜɨ�ɭɱɚɳɢɯɫɹ�ɩɪɟɞɩɨɱɢɬɚɸɬ�
ɞɥɢɬɟɥɶɧɵɟ�ɤɭɪɫɵ��ɍ�ɩɪɚɤɬɢɤɭɸɳɢɯ�ɜɪɚɱɟɣ�ɦɨɬɢɜɚɰɢɹ�ɤ�ɨɛɭɱɟɧɢɸ�
ɜɨɡɪɚɫɬɚɟɬ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɭɪɨɜɧɹ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɨɩɵɬɚ�� ɢɧɬɟɪɟɫɚ�
ɤ� ɧɚɭɤɟ�� ɋɪɟɞɢ� ɭɱɚɳɢɯɫɹ� ɧɚɢɛɨɥɟɟ� ɚɤɬɢɜɧɵ� ɫɬɭɞɟɧɬɵ� ���� ɤɭɪɫɨɜ��
Ȼɨɥɶɲɢɧɫɬɜɨ� ɜɥɚɞɟɸɬ� ɢɧɨɫɬɪɚɧɧɵɦ� ɹɡɵɤɨɦ� ɢ� ɤɨɦɩɶɸɬɟɪɧɵɦɢ�
ɩɪɨɝɪɚɦɦɚɦɢ�� ɨɛɥɚɞɚɸɬ� ɜɵɫɨɤɢɦ� ɨɛɳɢɦ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ�
ɭɪɨɜɧɟɦ�� ɢɦɟɸɬ� ɨɩɵɬ� ɞɟɠɭɪɫɬɜ� ɜ� ɷɧɞɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɨɬɞɟɥɟɧɢɹɯ��
ɩɨɫɟɳɚɸɬ� ɞɪɭɝɢɟ� ɋɇɄ�� ɉɪɨɮɨɪɢɟɧɬɚɰɢɹ� �ɩɨ� ɫɬɟɩɟɧɢ� ɭɛɵɜɚɧɢɹ�
ɱɢɫɥɚ� ɤɭɪɫɚɧɬɨɜ��� ɚɛɞɨɦɢɧɚɥɶɧɚɹ� ɯɢɪɭɪɝɢɹ�� ɝɟɪɧɢɨɩɥɚɫɬɢɤɚ��
ɬɨɪɚɤɚɥɶɧɚɹ� ɯɢɪɭɪɝɢɹ�� ɝɢɧɟɤɨɥɨɝɢɹ�� ɷɧɞɨɜɚɫɤɭɥɹɪɧɚɹ� ɯɢɪɭɪɝɢɹ� ɢ�
ɞɪ�� ɉɨɞɚɜɥɹɸɳɟɟ� ɛɨɥɶɲɢɧɫɬɜɨ� ɭɱɚɳɢɯɫɹ�� ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ� ɧɚ�
ɩɨɜɵɲɟɧɢɟ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɦɚɫɬɟɪɫɬɜɚ� ɫ�ɩɨɦɨɳɶɸ�ɫɢɦɭɥɹɰɢɨɧɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ�� ±� ɥɸɞɢ� ɫ� ɜɵɫɨɤɢɦ� ɧɚɱɚɥɶɧɵɦ� ɭɪɨɜɧɟɦ� ɦɨɬɢɜɚɰɢɢ�
ɤ� ɨɛɭɱɟɧɢɸ�� ɨɫɜɨɟɧɢɸ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɧɚɜɵɤɨɜ� ɢ� ɧɚɭɱɧɨɣ�
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ɪɚɛɨɬɟ�� ɱɟɬɤɨɣ� ɩɪɨɮɨɪɢɟɧɬɚɰɢɟɣ� ɧɚ� ɫɩɟɰɢɚɥɢɡɚɰɢɸ� ɜ� ɯɢɪɭɪɝɢɢ��
Ȼɨɥɶɲɢɧɫɬɜɨ� ɨɩɪɨɲɟɧɧɵɯ� ɩɨɞɞɟɪɠɚɥɢ� ɜɤɥɸɱɟɧɢɟ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɚɧɚɬɨɦɢɢ�ɢ�ɨɬɪɚɛɨɬɤɢ�ɧɚɜɵɤɨɜ�ɧɚ�ɠɢɜɨɬɧɵɯ�ɜ�ɩɪɨɝɪɚɦɦɭ�ɤɭɪɫɚ��ɱɬɨ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɢ� ɪɚɫɲɢɪɟɧɢɹ� ɷɬɚɩɨɜ� ɨɫɜɨɟɧɢɹ�
ɩɪɚɤɬɢɱɟɫɤɢɯ�ɧɚɜɵɤɨɜ�ɜ�ɯɢɪɭɪɝɢɢ�

$66(660(17�2)�&$5((5�*8,'$1&(�$1'�027,9$7,21�
2)�3$57,&,3$176�2)�('8&$7,21$/�$&7,9,7,(6�2)�7+(�
685*,&$/�6,08/$7,21�75$,1,1*�&(17(5
,�,��&KHO\VKHYD��'�9��3HQ]HYD��.�9��3HWURYD��(�9��)URORYD��$�,��3URNR¿HY
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL��$VVRF��3URI��$�$��,YDQRY��&DQG0HG6FL�
$�9��*XVKFKLQ
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� )DVW� WUDQVIRUPDWLRQ� RI� WKH� PHGLFDO� HGXFDWLRQ� WDNHV� SODFH�
QRZDGD\V��3URJUHVVLYH�WUDLQLQJ�FHQWHUV�LQWURGXFH�VLPXODWLRQ�WHFKQRORJLHV��
7KH� VXUJLFDO� VLPXODWLRQ� HTXLSPHQW� LV� WKH� PRVW� H[SHQVLYH�� :H� QHHG�
DXJPHQWDWLRQ�RI�WKH�PRWLYDWLRQ�RI�VWXGHQWV�DQG�VSHFLDOLVWV��7KH�UHVXOWV�RI�
WKH�WUDLQLQJV�ZLOO�EH�EHWWHU�WKHQ��$LP��$VVHVVPHQW�RI�PRWLYDWLRQ�DQG�FDUHHU�
JXLGDQFH�RI� VWXGHQWV� DQG� VSHFLDOLVWV��ZKR� DWWHQG� VLPXODWLRQ� WUDLQLQJV� LQ�
VXUJHU\��0DWHULDOV� DQG�PHWKRGV��7KH� UHVHDUFK�ZDV� FRQGXFWHG� DFFRUGLQJ�
WR� WKH� VXUYH\� RI� WKH� YLVLWRUV� RI� VXUJLFDO� VLPXODWLRQ� WUDLQLQJV� �WKH� ¿UVW�
JURXS��DQG�PHPEHUV�RI�UHVHDUFK�DQG�SUDFWLFH�VHFWLRQ�©(QGRVXUJHU\ª��WKH�
VHFRQG�JURXS���ZKR�VWXGLHG�LQ�WKH�7UDLQLQJ�&HQWHU�RI�,QQRYDWLRQ�0HGLFDO�
7HFKQRORJLHV�E\�51508�QDPHG�DIWHU�1�,��3LURJRY�LQ�����������\HDUV��
5HVXOWV��7KH�¿UVW�JURXS�±�����SHRSOH������IURP�0RVFRZ�����������IURP�
RWKHU�FLWLHV�����������VWXGHQWV�����������LQWHUQV������������GRFWRUV��������
���GRFWRUV�������KDG�H[SHULHQFH�OHVV�WKDQ���\HDUV�����������±�OHVV�WKDQ����
\HDUV�����������±�PRUH�WKDQ����\HDUV�����RI�WKHP�������ZHUH�FDQGLGDWHV�
RI� VFLHQFH���� �����±�GRFWRUV�RI� VFLHQFH��$UHDV�RI�SURIHVVLRQDO� LQWHUHVWV��
HQGRYDVFXODU� ������� WKRUDFLF� ������ DQG� DEGRPLQDO� VXUJHU\� �������
J\QHFRORJ\��������KHUQLRSODVW\�������DQG�RWKHUV�����������UHVSRQGHQWV�
������DQVZHUHG� WKDW� LW� LV� LPSRUWDQW� WR� LQFOXGH�D�FOLQLFDO�DQDWRP\�WR� WKH�
WUDLQLQJ�SURJUDP������SHRSOH�������DJUHHG�WR�XVH�ODERUDWRU\�DQLPDOV�IRU�
WUDLQLQJ� RI� SUDFWLFDO� VNLOOV�� 7KH� VHFRQG� JURXS� ±� ���� SHRSOH�� ��� LQWHUQV�
������DQG����VWXGHQWV�����������������DUH�WKLUG�\HDU�VWXGHQWV�����������
±�IRXUWK�\HDU�VWXGHQWV�����������±�¿IWK�\HDU�VWXGHQWV�����������±�VL[WK�
\HDU�VWXGHQWV�����RI�WKHP�������DWWHQGHG�RWKHU�VWXGHQW¶V�VFLHQWL¿F�FLUFOHV��
���������XVHG�WR�EH�RQ�GXW\�LQ�VXUJLFDO�GHSDUWPHQWV��&RQFOXVLRQ��0DMRULW\�
RI�YLVLWRUV�FDPH�IURP�WKH�VDPH�FLW\��,W�LV�SHUVSHFWLYH�WR�GHYHORS�WUDLQLQJ�
FHQWHUV� LQ� GLIIHUHQW� UHJLRQV�� 6WXGHQWV� DUH� PRUH� LQWHUHVWHG� LQ� VLPXODWLRQ�
WUDLQLQJV� WKDQ� GRFWRUV�� ,W� LV� QHFHVVDU\� WR� DWWUDFW� WKHP�� 7KH� PDMRULW\� RI�
YLVLWRUV�DWWHQG�VLPLODU�FRXUVHV�IRU�WKH�¿UVW�WLPH��7KH�VLPXODWLRQ�WHFKQRORJ\�
LV� WKH� LQQRYDWLRQ� LQ� PHGLFDO� HGXFDWLRQ�� 7KH� PRWLYDWLRQ� RI� VSHFLDOLVWV�
LQFUHDVHV�ZLWK� WKHLU� HGXFDWLRQDO� DWWDLQPHQW��SURIHVVLRQDO� H[SHULHQFH�DQG�
LQWHUHVW�LQ�VFLHQFH��7KH�IRUWK��DQG�¿IWK�\HDU�VWXGHQWV�DUH�WKH�PRVW�DFWLYH�
SDUWLFLSDQWV��0RVW� RI� WKHP� DWWHQGHG� GLIIHUHQW� VWXGHQW¶V� VFLHQWL¿F� FLUFOHV�
DQG� XVHG� WR� EH� RQ� GXW\� LQ� VXUJLFDO� GHSDUWPHQWV��$UHDV� RI� SURIHVVLRQDO�
LQWHUHVWV� �LQ� GHVFHQGLQJ� RUGHU� RI� SRSXODULW\��� DEGRPLQDO� VXUJHU\��
KHUQLRSODVW\�� WKRUDFLF� VXUJHU\�� J\QHFRORJ\�� HQGRYDVFXODU� VXUJHU\� DQG�
RWKHUV��2YHUZKHOPLQJ�PDMRULW\�RI� VWXGHQWV� DQG� VSHFLDOLVWV�� LQWHUHVWHG� LQ�
LPSURYHPHQW�RI�WKHLU�VNLOOV�XVLQJ�VLPXODWLRQ�WHFKQRORJLHV��KDYH�WKH�LQLWLDO�
KLJK� PRWLYDWLRQ� WR� WUDLQLQJ�� DFTXLVLWLRQ� RI� SURIHVVLRQDO� VNLOOV�� UHVHDUFK�
ZRUN�DQG�H[DFW�FDUHHU�JXLGDQFH�LQ�VXUJHU\��0RVW�RI�UHVSRQGHQWV�DJUHH�WR�
LQFOXGH�D�FOLQLFDO�DQDWRP\�WR�WKH�WUDLQLQJ�SURJUDP�DQG�WR�XVH�ODERUDWRU\�
DQLPDOV�IRU�WUDLQLQJ�RI�VNLOOV��,W�LV�QHFHVVDU\�WR�LQFUHDVH�QXPEHU�RI�VWHSV�LQ�
WKH�GHYHORSPHQW�RI�SUDFWLFDO�VNLOOV�

ȾȿəɌȿɅɖɇɈɋɌɖ�ɈɊȽȺɇɂɁȺɐɂɃ�ɉɊɈȼȺɃȾȿɊɈȼ�ɆȿȾɂɄɈ�
ɋɈɐɂȺɅɖɇɈɃ�ɉɈɆɈɓɂ�ɆɈɅɈȾȿɀɂ�ȼ�ɋɒȺ
Ʌ�Ɂ��Ⱥɥɢɤɟɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɀ��ȿɫɩɟɧɛɟɬɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɂɡɭɱɟɧɢɟ� ɩɪɨɛɥɟɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɞɨɪɨɜɶɹ� ɦɨɥɨɞɟɠɢ�
ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ� ɤɨɦɩɥɟɤɫɧɭɸ�
ɡɚɞɚɱɭ��ɫɨɫɬɨɹɳɭɸ�ɢɡ�ɦɧɨɝɢɯ�ɚɫɩɟɤɬɨɜ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɵɦ�ɢɡɭɱɟɧɢɟ�ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ�ɨɩɵɬɚ�ɜ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɟɞɢɤɨ�
ɫɨɰɢɚɥɶɧɨɣ� ɩɨɦɨɳɢ� � ɦɨɥɨɞɟɠɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɩɪɨɛɥɟɦ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɞɨɪɨɜɶɹ� ɦɨɥɨɞɟɠɢ� ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ� ɤɨɦɩɥɟɤɫɧɭɸ� ɡɚɞɚɱɭ�� ɫɨɫɬɨɹɳɭɸ� ɢɡ�
ɦɧɨɝɢɯ� ɚɫɩɟɤɬɨɜ�� ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɢɡɭɱɟɧɢɟ�
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɨɩɵɬɚ� ɜ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɨɦɨɳɢ�
ɦɨɥɨɞɟɠɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɵɯ�

ɰɟɥɟɣ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ�� ɢɧɞɟɤɫɢɪɨɜɚɧɧɵɯ�
ɜ� ɛɚɡɚɯ� ɞɚɧɧɵɯ� 0HGOLQH�� (PEDVH�� (�OLEUDU\� ɡɚ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ�
����� ɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɋɒȺ� ɫɪɟɞɢ� ɨɪɝɚɧɢɡɚɰɢɣ�ɩɪɨɜɚɣɞɟɪɨɜ�
ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɨɦɨɳɢ� ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɢɥɢ�
ɫɩɨɪɬɢɜɧɵɟ� ɨɪɝɚɧɢɡɚɰɢɢ�� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɨɥɨɞɟɠɧɨɣ� ɩɨɥɢɬɢɤɢ� ɢ�
ɪɚɡɥɢɱɧɵɟ�ɩɪɨɟɤɬɧɵɟ�ɭɱɪɟɠɞɟɧɢɹ��ɩɨɞɞɟɪɠɢɜɚɟɦɵɟ�Ⱦɟɩɚɪɬɚɦɟɧɬɨɦ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɢ� ɫɨɰɢɚɥɶɧɵɯ� ɫɥɭɠɛ� ɋɒȺ�� ɋɥɟɞɭɟɬ� ɫɤɚɡɚɬɶ�� ɱɬɨ�
ɧɚ� ɮɟɞɟɪɚɥɶɧɨɦ� ɭɪɨɜɧɟ� ɜ� ɋɒȺ� ɧɟɬ� ɟɞɢɧɨɝɨ� ɦɢɧɢɫɬɟɪɫɬɜɚ� ɥɢɛɨ�
ɪɭɤɨɜɨɞɹɳɟɝɨ� ɜɟɞɨɦɫɬɜɚ�� ɤɨɬɨɪɨɟ� ɛɵ� ɨɫɭɳɟɫɬɜɥɹɥɨ� ɦɨɥɨɞɟɠɧɭɸ�
ɩɨɥɢɬɢɤɭ�� ȼɨɩɪɨɫɚɦɢ� ɦɨɥɨɞɟɠɢ� ɡɚɧɢɦɚɸɬɫɹ� ɪɚɡɧɵɟ� ɦɢɧɢɫɬɟɪɫɬɜɚ��
ɜ� ɬɨɦ� ɱɢɫɥɟ� Ɇɢɧɢɫɬɟɪɫɬɜɨ� ɬɪɭɞɚ�� Ɇɢɧɢɫɬɟɪɫɬɜɨ� ɸɫɬɢɰɢɢ� ɢ�
Ɇɢɧɢɫɬɟɪɫɬɜɨ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɢ�ɫɨɰɢɚɥɶɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ��ȼ�ɪɚɡɧɵɯ�
ɲɬɚɬɚɯ� ɞɟɣɫɬɜɭɸɬ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ� ɡɚɤɪɟɩɥɟɧɧɵɟ� ɨɛɳɟɫɬɜɟɧɧɵɟ�
ɨɪɝɚɧɢɡɚɰɢɢ��ɨɤɚɡɵɜɚɸɳɢɟ�ɫɨɰɢɚɥɶɧɭɸ�ɩɨɞɞɟɪɠɤɭ�ɢ�ɫɨɩɪɨɜɨɠɞɟɧɢɟ�
ɜ� ɜɨɩɪɨɫɚɯ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ� ɡɞɨɪɨɜɶɹ�� ɩɨɜɟɞɟɧɢɣ� ɪɢɫɤɚ� ɢ�
ɞɪɭɝɢɯ�� ɚɤɬɭɚɥɶɧɵɯ� ɞɥɹ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ� ɩɪɨɛɥɟɦ�� Ȼɨɥɶɲɢɧɫɬɜɨ�
ɨɪɝɚɧɢɡɚɰɢɣ� ɢɦɟɟɬ� ɨɛɳɢɣ� ɩɪɢɧɰɢɩ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɧɚɩɪɚɜɥɟɧɧɵɣ�
ɤɚɤ� ɧɚ� ɩɨɞɞɟɪɠɤɭ� ɧɚɢɛɨɥɟɟ� ɫɨɰɢɚɥɶɧɨ� ɭɹɡɜɢɦɵɯ� ɫɥɨɟɜ� ɦɨɥɨɞɟɠɢ��
ɬɚɤ�ɢ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɦɨɥɨɞɟɠɧɵɯ�ɢɧɢɰɢɚɬɢɜ��Ɉɫɨɛɟɧɧɨ�ɩɪɢɜɟɬɫɬɜɭɟɬɫɹ�
ɫɨɡɞɚɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɜɨɥɨɧɬɟɪɫɤɢɯ� ɞɜɢɠɟɧɢɣ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ�
ɮɨɪɦɢɪɨɜɚɧɢɸ� ɫɚɦɨɫɨɡɧɚɧɢɹ� ɢ� ɨɛɭɱɟɧɢɸ� ɩɨ� ɩɪɢɧɰɢɩɭ� ©ɪɚɜɧɵɣ� ±�
ɪɚɜɧɨɦɭª��ɋɨɰɢɚɥɶɧɚɹ�ɪɚɛɨɬɚ�ɫ�ɦɨɥɨɞɟɠɶɸ�ɜ�ɋɒȺ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɱɟɪɟɡ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ� ɢ� ɧɟɩɪɚɜɢɬɟɥɶɫɬɜɟɧɧɵɟ� ɩɪɨɝɪɚɦɦɵ�
ɩɨɞɞɟɪɠɤɢ� ɦɨɥɨɞɟɠɢ�� ɜ� ɪɚɦɤɚɯ� ɤɨɬɨɪɵɯ� ɨɤɚɡɵɜɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ�
ɜɢɞɵ� ɫɨɰɢɚɥɶɧɵɯ� ɭɫɥɭɝ�� Ⱦɚɧɧɵɟ� ɩɪɨɝɪɚɦɦɵ� ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ�
ɥɢɛɨ� ɮɟɞɟɪɚɥɶɧɵɦ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ�� ɥɢɛɨ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ�
ɲɬɚɬɚ��ɥɢɛɨ�ɮɟɞɟɪɚɥɶɧɵɦɢ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ�ɨɪɝɚɧɚɦɢ�ɢ�ɨɪɝɚɧɚɦɢ�
ɭɩɪɚɜɥɟɧɢɹ�ɲɬɚɬɨɜ��Ɉɬɞɟɥɶɧɵɟ�ɩɪɨɝɪɚɦɦɵ�ɩɪɢɧɢɦɚɸɬɫɹ�ɦɟɫɬɧɵɦɢ�
ɜɥɚɫɬɹɦɢ�� Ɍɚɤ�� ɧɚɩɪɢɦɟɪ�� ɜ� ɇɶɸ�Ƀɨɪɤɟ� ɞɟɣɫɬɜɭɟɬ�� ɩɨɞɞɟɪɠɢɜɚɟɦɚɹ�
ɦɟɫɬɧɵɦ�ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ�ɩɪɨɝɪɚɦɦɚ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɫɬɪɚɯɨɜɚɧɢɹ�ɞɥɹ�
ɥɢɰ� ɞɨ� ��� ɥɟɬ�� ɒɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�� ɛɥɚɝɨɞɚɪɹ� ɩɪɨɝɪɚɦɦɚɦ�
ɦɟɠɷɬɧɢɱɟɫɤɨɝɨ� ɪɚɜɟɧɫɬɜɚ�� ɩɪɢɨɛɪɟɥɢ� Ɉɛɳɢɧɧɵɟ� ɰɟɧɬɪɵ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɬɚɤɢɟ� ɤɚɤ�� ɨɛɳɢɧɵ� ɚɦɟɪɢɤɚɧɫɤɢɯ� ɢɧɞɟɣɰɟɜ� ɢ�
ɤɨɪɟɧɧɵɯ� ɠɢɬɟɥɟɣ� Ⱥɥɹɫɤɢ�� ȼɵɜɨɞɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɦɵ�ɩɪɢɲɥɢ�ɤ� ɜɵɜɨɞɭ�� ɱɬɨ�ɞɟɹɬɟɥɶɧɨɫɬɶ�ɨɪɝɚɧɢɡɚɰɢɣ�
ɩɪɨɜɚɣɞɟɪɨɜ�ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ�ɩɨɦɨɳɢ�ɢ�ɚɤɬɢɜɧɨɫɬɶ�ɦɨɥɨɞɟɠɧɵɯ�
ɇɉɈ�ɜ�ɋɒȺ�ɧɚɩɪɚɜɥɟɧɵ�ɧɟ�ɧɚ�ɜɫɸ�ɦɨɥɨɞɟɠɶ��ɚ�ɬɨɥɶɤɨ�ɧɚ�ɟɟ�ɧɚɢɛɨɥɟɟ�
ɭɹɡɜɢɦɵɟ� ɝɪɭɩɩɵ�� Ⱦɚɧɧɵɣ�ɮɚɤɬ� ɝɨɜɨɪɢɬ� ɨɛ� ɨɬɫɭɬɫɬɜɢɢ� ɰɟɥɨɫɬɧɨɝɨ�
ɩɨɞɯɨɞɚ� ɤ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɝɪɚɦɦ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɫɨɯɪɚɧɟɧɢɟ� ɢ�
ɭɤɪɟɩɥɟɧɢɟ� ɡɞɨɪɨɜɶɹ� ɦɨɥɨɞɟɠɢ�� ɩɪɢ� ɟɟ� ɜɵɫɨɤɨɣ� ɩɨɬɪɟɛɧɨɫɬɢ� ɜ�
ɦɨɥɨɞɟɠɧɨɣ�ɩɨɩɭɥɹɰɢɢ�

$&7,9,7<�2)�25*$1,=$7,216�3529,'(56�2)�0(',&$/�
$1'�62&,$/�&$5(�72�<287+�,1�7+(�86$
/�=��$OLNHQRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�=��(VSHQEHWRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��6WXG\LQJ�RI�SUREOHPV�RI�\RXQJ�SHRSOH¶V�KHDOWK�DW�WKH�SUHVHQW�
VWDJH� LV� D� VRSKLVWLFDWHG� FRPSOH[� WDVN�� FRQVLVWLQJ� RI� PDQ\� DVSHFWV�� ,Q�
WKLV�FRQQHFWLRQ�LW� LV�UHOHYDQW� WR�VWXG\�WKH�LQWHUQDWLRQDO�H[SHULHQFH�LQ� WKH�
RUJDQL]DWLRQ�RI�KHDOWK�DQG�VRFLDO�FDUH�\RXWK��$LP��$LP�RI�WKLV�VWXG\�ZDV�
WR� LQYHVWLJDWH� WKH� DFWLYLWLHV�RI� WKH�RUJDQL]DWLRQV�SURYLGHUV�RI� KHDOWK� DQG�
VRFLDO�FDUH�IRU�WKH�\RXWK�LQ�WKH�8QLWHG�6WDWHV��0DWHULDOV�DQG�PHWKRGV��7R�
DFKLHYH�WKHVH�JRDOV��WKH�DQDO\VLV�RI�OLWHUDWXUH�GDWD��LQGH[HG�LQ�WKH�GDWDEDVHV�
0HGOLQH��(PEDVH��(�OLEUDU\�IRU�WKH�SHULRG�IURP������WR������ZDV�PDGH��
5HVXOWV��,Q�WKH�8�6��DPRQJ�WKH�RUJDQL]DWLRQV�SURYLGHUV�RI�KHDOWK�DQG�VRFLDO�
FDUH�WKHUH�DUH�ZLGHVSUHDG�VSRUWV�RUJDQL]DWLRQV��\RXWK�SROLF\�DQG�YDULRXV�
GHVLJQ� DJHQFLHV�� VXSSRUWHG� E\� WKH� 'HSDUWPHQW� RI� +HDOWK� DQG� +XPDQ�
6HUYLFHV��,�VKRXOG�VD\�WKDW�DW�WKH�IHGHUDO�OHYHO�LQ�WKH�8�6��WKHUH�LV�QR�VLQJOH�
PLQLVWU\�RU�JRYHUQPHQW�GHSDUWPHQW��ZKLFK�ZRXOG�FDUU\�RXW�\RXWK�SROLF\��,Q�
\RXWK�LVVXHV�WKHUH�DUH�LQYROYHG�YDULRXV�PLQLVWULHV��LQFOXGLQJ�WKH�0LQLVWU\�
RI�/DERU��0LQLVWU\�RI�-XVWLFH�DQG�WKH�0LQLVWU\�RI�+HDOWK�DQG�:HOIDUH��,Q�
GLIIHUHQW� VWDWHV� WKHUH� DUH� JHRJUDSKLFDOO\� ¿[HG� SXEOLF� RUJDQL]DWLRQV� WKDW�
SURYLGH� VRFLDO� VXSSRUW� DQG� DVVLVWDQFH� LQ� PDWWHUV� RI� PHQWDO� KHDOWK�� DQG�
RWKHU� ULVN�EHKDYLRUV� WKDW�DUH� UHOHYDQW� WR�\RXQJ�SHRSOH¶V�SUREOHPV��0RVW�
RUJDQL]DWLRQV�KDYH�D�JHQHUDO�SULQFLSOH�RI�DFWLYLW\��DV�GLUHFWHG� WR�VXSSRUW�
WKH�PRVW�YXOQHUDEOH�VHFWLRQV�RI�WKH�\RXWK��DQG�WKH�GHYHORSPHQW�RI�\RXWK�
LQLWLDWLYHV�� 3DUWLFXODUO\� LW� LV� ZHOFRPH� WKH� FUHDWLRQ� RI� YDULRXV� YROXQWHHU�
PRYHPHQWV��FRQWULEXWLQJ�WR�WKH�IRUPDWLRQ�RI�VHOI�DZDUHQHVV�DQG�HGXFDWLRQ�
RQ�³SHHU�WR�SHHU´��6RFLDO�ZRUN�ZLWK�\RXQJ�SHRSOH�LQ�WKH�8QLWHG�6WDWHV�JRHV�
WKURXJK�JRYHUQPHQWDO�DQG�QRQJRYHUQPHQWDO�SURJUDPV� WR�VXSSRUW�\RXQJ�
SHRSOH��ZLWKLQ�ZKLFK�DUH�YDULRXV�NLQGV�RI�VRFLDO�VHUYLFHV��7KHVH�SURJUDPV�
DUH� UHJXODWHG� E\� HLWKHU� IHGHUDO� ODZ� RU� WKH� ODZV� RI� WKH� VWDWH� RU� IHGHUDO�
JRYHUQPHQW�DJHQFLHV�DQG�VWDWH�JRYHUQPHQWV��6RPH�SURJUDPV�DUH�DFFHSWHG�
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E\� WKH� ORFDO� DXWKRULWLHV�� )RU� H[DPSOH�� LQ� 1HZ�<RUN�� WKHUH� LV� DQ� DFWLRQ�
VXSSRUWHG�E\� WKH� ORFDO�JRYHUQPHQW�KHDOWK� LQVXUDQFH�SURJUDP�IRU�SHRSOH�
���\HDUV�ROG��7KURXJK�LQWHU�HWKQLF�HTXDOLW\�SURJUDPV�WKHUH�DUH�ZLGHVSUHDG�
FRPPXQLW\�KHDOWK�FHQWHUV��VXFK�DV�WKH�FRPPXQLW\�RI�$PHULFDQ�,QGLDQV�DQG�
$ODVND�1DWLYHV�&RQFOXVLRQ��$V�D�UHVXOW�RI�WKLV�VWXG\��ZH�FRQFOXGHG�WKDW�WKH�
DFWLYLWLHV�RI�RUJDQL]DWLRQV�DQG�VHUYLFH�SURYLGHUV�WR�KHDOWK�DQG�VRFLDO�FDUH�
DQG� WKH� DFWLYLW\� RI� \RXWK� QRQJRYHUQPHQWDO� RUJDQLVDWLRQV� LQ� WKH� 8QLWHG�
6WDWHV�DUH�QRW�DLPHG�DW�DOO�\RXQJ�SHRSOH��EXW�RQO\�DW�LWV�PRVW�YXOQHUDEOH��
7KLV�IDFW�LQGLFDWHV�WKH�DEVHQFH�RI�D�KROLVWLF�DSSURDFK�WR�WKH�LPSOHPHQWDWLRQ�
RI�SURJUDPV�DLPHG�DW�PDLQWDLQLQJ�DQG�LPSURYLQJ�WKH�KHDOWK�RI�\RXWK��ZLWK�
LWV�KLJK�GHPDQG�LQ�WKH�\RXWK�SRSXODWLRQ�

&ɈɋɌɈəɇɂȿ�ɊȿɉɊɈȾɍɄɌɂȼɇɈȽɈ�ɁȾɈɊɈȼɖə�ɀȿɇɋɄɈȽɈ�
ɇȺɋȿɅȿɇɂə�ȺɋɌɊȺɏȺɇɋɄɈɃ�ɈȻɅȺɋɌɂ
Ʌ�ɋ��Ʉɨɫɬɪɵɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ɇ��Ʉɭɪɶɹɧɨɜɚ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɮɨɧɟ� ɩɪɨɞɨɥɠɚɸɳɟɝɨɫɹ� ɫɨɤɪɚɳɟɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ�
ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɩɨ� Ɋɨɫɫɢɢ� ɫ� �����
ɦɥɧ�� ɜ� ����� ɝɨɞɭ� ɞɨ� ��� ɦɥɧ�� ɜ� ����� ɝɨɞɭ� ɨɬɦɟɱɚɟɬɫɹ� ɭɯɭɞɲɟɧɢɟ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɡɞɨɪɨɜɶɹ� ɠɟɧɳɢɧ�� Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɨɛɥɚɫɬɶ� ɧɟ� ɹɜɥɹɟɬɫɹ�
ɢɫɤɥɸɱɟɧɢɟɦ��ɫ�ɤɚɠɞɵɦ�ɝɨɞɨɦ�ɫɧɢɠɚɟɬɫɹ�ɞɨɥɹ�ɠɟɧɳɢɧ�ɮɟɪɬɢɥɶɧɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ɜ� ɚɧɚɦɧɟɡɟ� ɤɚɠɞɨɣ� ɜɬɨɪɨɣ� ɝɨɪɨɠɚɧɤɢ�ɞɨ� ��� ɥɟɬ� ɧɟ�ɦɟɧɟɟ�
ɞɜɭɯ�ɚɛɨɪɬɨɜ��Ⱦɨ�������ɚɛɨɪɬɨɜ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɩɟɪɜɭɸ�ɛɟɪɟɦɟɧɧɨɫɬɶ��
Ɉɫɥɨɠɧɟɧɢɹ� ɚɛɨɪɬɨɜ� ɨɬɦɟɱɚɸɬɫɹ� ɭ� ɤɚɠɞɨɣ� ɬɪɟɬɶɟɣ� ɠɟɧɳɢɧɵ��
ɩɪɢɱɟɦ� ɭ� ɩɟɪɜɨɛɟɪɟɦɟɧɧɵɯ� ɨɧɢ� ɜɫɬɪɟɱɚɸɬɫɹ� ɜ� ɬɪɢ� ɪɚɡɚ� ɱɚɳɟ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�
ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɱɚɫɬɨɬɭ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɭ� ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� Ⱥɫɬɪɚɯɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɡɚ�
���������� ɝɝ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɟɞɢɰɢɧɫɤɚɹ� ɞɨɤɭɦɟɧɬɚɰɢɹ�
©Ɇɟɞɢɰɢɧɫɤɢɯ� ɤɚɪɬ� ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢª� �ɮɨɪɦɚ� ������ɭ��
ɢ� ©Ɇɟɞɢɰɢɧɫɤɢɯ� ɤɚɪɬ� ɚɦɛɭɥɚɬɨɪɧɨɝɨ� ɛɨɥɶɧɨɝɨª� �ɮɨɪɦɚ� ����ɭ�
����� Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɦɟɬɨɞ�� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɦɟɬɨɞ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɂɚ� ɢɫɫɥɟɞɭɟɦɵɣ� ɩɟɪɢɨɞ� ɭɜɟɥɢɱɢɥɫɹ� ɩɨɤɚɡɚɬɟɥɶ� ɪɨɠɞɚɟɦɨɫɬɢ� ɜ�
���� ɪɚɡɚ�� ɋɪɟɞɧɟɝɨɞɨɜɨɣ� ɤɨɷɮɮɢɰɢɟɧɬ� ɫɨɨɬɧɨɲɟɧɢɹ� ɚɛɫɨɥɸɬɧɨɝɨ�
ɤɨɥɢɱɟɫɬɜɚ� ɪɨɞɨɜ� ɤ� ɚɛɫɨɥɸɬɧɨɦɭ� ɤɨɥɢɱɟɫɬɜɭ� ɚɛɨɪɬɨɜ� ɫɨɫɬɚɜɢɥ� �����
ɍɪɨɜɟɧɶ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɩɪɟɪɵɜɚɧɢɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɩɪɨɢɡɜɟɞɟɧɧɵɯ�
ɜ� ɫɪɨɤɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɞɨ� ��� ɧɟɞɟɥɶ�� �ɜɤɥɸɱɚɹ� ɦɢɧɢ�ɚɛɨɪɬɵ� ɞɨ� ��ɯ�
ɧɟɞɟɥɶ�� ɩɨ� ɠɟɥɚɧɢɸ� ɠɟɧɳɢɧɵ� ɫɨɫɬɚɜɢɥ� ������ ɧɚ� ����� ɠɟɧɳɢɧ�
ɮɟɪɬɢɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɉɨɤɚɡɚɬɟɥɶ� ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɧɚ�
����� ɠɟɧɳɢɧ� ɮɟɪɬɢɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫɧɢɡɢɥɫɹ� ɜ� ɫɟɥɶɫɤɢɯ� ɪɚɣɨɧɚɯ�
ɜ� ���� ɪɚɡɚ�� ɚ� ɩɨ� ɝɨɪɨɞɭ� ɜ� ���� ɪɚɡɚ�� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɚɛɨɪɬɨɜ� ɭ�
ɞɟɜɭɲɟɤ� ɜ� ɜɨɡɪɚɫɬɟ� ������ ɥɟɬ� ɫɧɢɡɢɥɚɫɶ� �ɫ� ����� ɜ� ����� ɝ�� ɞɨ� ����� ɜ�
����� ɝ�� ɧɚ� �����ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ���ɋ� ɤɚɠɞɵɦ� ɝɨɞɨɦ�ɧɟɩɪɟɪɵɜɧɨ�
ɪɚɫɬɟɬ�ɭɪɨɜɟɧɶ�ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɯ�ɚɛɨɪɬɨɜ��ɫ������ɜ������ɝ��ɞɨ������ɜ�
�����ɝ��ɧɚ������ɠɟɧɳɢɧ�ɮɟɪɬɢɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ���Ɂɚ�ɩɨɫɥɟɞɧɢɟ����ɥɟɬ�
ɩɨɤɚɡɚɬɟɥɶ�ɦɚɬɟɪɢɧɫɤɨɣ�ɫɦɟɪɬɧɨɫɬɢ�ɧɚ���������ɪɨɞɢɜɲɢɯɫɹ�ɠɢɜɵɦɢ�
ɢ� ɦɟɪɬɜɵɦɢ� ɫɧɢɡɢɥɫɹ� ɜ� ɞɜɚ� ɪɚɡɚ�� Ʌɢɞɢɪɭɸɳɟɣ� ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɢ�
ɹɜɢɥɚɫɶ�ɚɤɭɲɟɪɫɤɚɹ�ɷɦɛɨɥɢɹ��Ⱥɧɚɥɢɡ�ɫɥɭɱɚɟɜ�ɫɦɟɪɬɢ�ɨɬ�ɨɫɥɨɠɧɟɧɢɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɪɨɞɨɜ� ɢ� ɩɨɫɥɟɪɨɞɨɜɨɝɨ� ɩɟɪɢɨɞɚ� ɜɵɹɜɢɥ�� ɱɬɨ� ɡɚ� ��
ɥɟɬ�ɧɚɛɥɸɞɟɧɢɹ�ɨɬ�ɷɬɢɯ�ɩɪɢɱɢɧ�ɩɨɝɢɛɥɨ����ɠɟɧɳɢɧ�ɜ�ɨɩɬɢɦɚɥɶɧɨ�
ɮɟɪɬɢɥɶɧɵɯ� ɜɨɡɪɚɫɬɚɯ�� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɦɚɬɟɪɢɧɫɤɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɩɨ�
ɜɨɡɪɚɫɬɧɵɦ� ɝɪɭɩɩɚɦ�ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɧɚɢɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɫɥɭɱɚɟɜ�
ɥɟɬɚɥɶɧɨɝɨ�ɢɫɯɨɞɚ�ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ��Ɂɚ�����������ɝɝ��ɱɢɫɥɨ�ɨɫɬɪɵɯ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɭ�ɞɟɜɭɲɟɤ�ɩɨɞɪɨɫɬɤɨɜ�ɜ�ɧɚɲɟɣ�ɨɛɥɚɫɬɢ�
ɜɨɡɪɨɫɥɨ� ɜ� �� ɪɚɡɚ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɭ� ɜɡɪɨɫɥɵɯ� ±� ɜ� ���� ɪɚɡɚ�� ɑɢɫɥɨ�
ɪɚɫɫɬɪɨɣɫɬɜ�ɦɟɧɫɬɪɭɚɥɶɧɨɣ�ɮɭɧɤɰɢɢ� ɭ� ɞɟɜɨɱɟɤ� ɜɨɡɪɨɫɥɨ� ɜ� �� ɪɚɡ�� ɭ�
ɩɨɞɪɨɫɬɤɨɜ�±�ɜ�����ɪɚɡɚ��ɭ�ɜɡɪɨɫɥɵɯ�±���ɪɚɡɚ��ɋɪɟɞɢ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɠɟɧɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�
ɜɭɥɶɜɚɝɢɧɢɬɵ����������ȼ�ɫɬɪɭɤɬɭɪɟ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɞɟɜɨɱɟɤ� ɬɚɤɠɟ� ɩɪɟɨɛɥɚɞɚɸɬ� ɜɭɥɶɜɚɝɢɧɢɬɵ� ��������� ɉɪɢ� ɚɧɚɥɢɡɟ�
ɫɬɪɭɤɬɭɪɵ�ɧɚɪɭɲɟɧɢɣ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�ɰɢɤɥɚ� ɭ�ɠɟɧɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ�
ɧɚɲɟɣ� ɨɛɥɚɫɬɢ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɩɪɢɱɢɧɵ�� ɦɚɬɨɱɧɵɟ�
ɤɪɨɜɨɬɟɱɟɧɢɹ� �������� ɢ� ɨɥɢɝɨɦɟɧɨɪɟɹ� ��������� Ɉɫɧɨɜɧɵɦɢ�
ɩɪɢɱɢɧɚɦɢ�ɧɚɪɭɲɟɧɢɹ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�ɰɢɤɥɚ�ɭ�ɞɟɜɨɱɟɤ�ɡɚ�ɫɟɦɢɥɟɬɧɢɣ�
ɩɟɪɢɨɞ�ɛɵɥɢ�ɞɢɫɦɟɧɨɪɟɹ� ��������ɢ�ɨɥɢɝɨɦɟɧɨɪɟɹ� ���������ȼɵɜɨɞɵ��
ɍɪɨɜɟɧɶ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɡɞɨɪɨɜɶɹ� ɠɟɧɳɢɧ� ɧɚɩɪɹɦɭɸ� ɫɜɹɡɚɧ� ɫ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ� ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɚɛɨɪɬɨɜ� ɜ� Ⱥɫɬɪɚɯɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ� ɡɚ� ����������
ɝɝ�� ɩɪɟɜɵɲɚɟɬ� ɫɪɟɞɧɟɪɨɫɫɢɣɫɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ��Ɉɫɨɛɟɧɧɨ�ɧɟɩɪɟɪɵɜɧɨ�
ɪɚɫɬɟɬ� ɭɪɨɜɟɧɶ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɯ� ɚɛɨɪɬɨɜ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɨɬɜɟɬɫɬɜɟɧɧɨɦ� ɨɬɧɨɲɟɧɢɢ� ɤ� ɫɜɨɟɦɭ� ɡɞɨɪɨɜɶɸ�
ɠɟɧɳɢɧ��ɉɨ�ɩɪɟɠɧɟɦɭ�ɨɫɬɚɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɦɚɬɟɪɢɧɫɤɚɹ�

ɫɦɟɪɬɧɨɫɬɶ�� Ⱦɥɹ� ɪɟɲɟɧɢɹ� ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɵ� ɧɟɨɛɯɨɞɢɦɨ� ɭɥɭɱɲɢɬɶ�
ɭɫɥɨɜɢɹ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɢ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɨɦɨɳɢ�
ɠɟɧɳɢɧɚɦ�� ɋɥɟɞɭɟɬ� ɩɨɞɱɟɪɤɧɭɬɶ�� ɱɬɨ� ɤ� ɨɫɧɨɜɧɵɦ� ɮɚɤɬɨɪɚɦ��
ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɦ�ɪɨɫɬ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɤɚɤ�ɫɪɟɞɢ�
ɞɟɜɨɱɟɤ�ɢ�ɩɨɞɪɨɫɬɤɨɜ��ɬɚɤ�ɢ�ɠɟɧɳɢɧ�ɮɟɪɬɢɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ɨɬɧɨɫɹɬɫɹ��
ɫɧɢɠɟɧɢɟ� ɜɨɡɪɚɫɬɚ� ɩɪɢɨɛɪɟɬɟɧɢɹ� ɩɟɪɜɨɝɨ� ɫɟɤɫɭɚɥɶɧɨɝɨ� ɨɩɵɬɚ��
ɪɨɫɬ� ɞɨɛɪɚɱɧɵɯ� ɡɚɱɚɬɢɣ�� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɷɮɮɟɤɬɢɜɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɫɪɟɞɫɬɜ�ɤɨɧɬɪɚɰɟɩɰɢɢ�

5(352'8&7,9(�+($/7+�2)�7+(�)(0$/(�3238/$7,21�2)�
7+(�$675$.+$1�5(*,21
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��1�1��.XU\DQRYD
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ��2Q�WKH�EDFNJURXQG�RI�WKH�FRQWLQXLQJ�GHFOLQH�LQ�WKH�IHPDOH�
SRSXODWLRQ�RI�UHSURGXFWLYH�DJH�LQ�5XVVLD�IURP������PLOOLRQ�LQ������WR����
PLOOLRQ�LQ������GHWHULRUDWLRQ�LQ�WKH�KHDOWK�RI�ZRPHQ�LV�PDUNHG��$VWUDNKDQ�
UHJLRQ�LV�QR�H[FHSWLRQ��HYHU\�\HDU�WKH�SURSRUWLRQ�RI�ZRPHQ�RI�FKLOGEHDULQJ�
DJH� LV� UHGXFHG�� WKH�KLVWRU\�RI� HYHU\�RWKHU� XUEDQ�ZRPDQ�XS� WR� ���\HDUV�
KDV� IRU� DW� OHDVW� WZR�DERUWLRQV��7R��������RI� DERUWLRQV�RFFXU� LQ� WKH�¿UVW�
SUHJQDQF\��&RPSOLFDWLRQV�RI�DERUWLRQV�KDYH�EHHQ�UHSRUWHG�LQ�HYHU\�WKLUG�
ZRPDQ�DQG�ZRPHQ�ZLWK� WKHLU�¿UVW�SUHJQDQF\� WKH\�RFFXU� WKUHH� WLPHV�DV�
RIWHQ��$LP��7R� LQYHVWLJDWH� WKH�SUHYDOHQFH�RI�DERUWLRQ�DQG�J\QHFRORJLFDO�
PRUELGLW\�UDWH�LQ�WKH�IHPDOH�SRSXODWLRQ�RI�WKH�$VWUDNKDQ�UHJLRQ�IRU�����±
����� \HDUV��0DWHULDOV� DQG�PHWKRGV��0HGLFDO� UHFRUGV� ³0HGLFDO� DERUWLRQ�
FDUG´� �)RUP� ������X�� DQG� ³0HGLFDO� RXWSDWLHQW� FDUG´� �)RUP� ����X������
5HWURVSHFWLYH�PHWKRG��WKH�VWDWLVWLFDO�PHWKRG��5HVXOWV��ɌKH�VWXG\�SHULRG�WKH�
ELUWK�UDWH�ZDV�LQFUHDVHG�E\�����WLPHV��$QQXDO�DYHUDJH�UDWLR�RI�WKH�DEVROXWH�
QXPEHU�RI�ELUWKV�LQ�WKH�DEVROXWH�QXPEHU�RI�DERUWLRQV�ZDV�±������/HYHO�RI�
DERUWLRQ�SURGXFHG�LQ�SUHJQDQF\�XS�WR����ZHHNV��LQFOXGLQJ�PLQL�DERUWLRQV�
XS� WR���ZHHNV��DW� WKH� UHTXHVW�RI�ZRPHQ�ZDV�������SHU������ZRPHQ�RI�
FKLOGEHDULQJ�DJH��,QGH[�RI�DERUWLRQ�SHU������ZRPHQ�RI�FKLOGEHDULQJ�DJH�
LQ�UXUDO�DUHDV�ZDV�GHFUHDVHG�E\�����WLPHV�DQG�WKH�FLW\�ZDV�GHFUHDVHG�E\�����
WLPHV��7KH�SUHYDOHQFH�RI�DERUWLRQV�DPRQJ�JLUOV�DJHG�������ZDV�GHFUHDVHG�
�IURP������LQ������WR������LQ������SHU������IHPDOH�SRSXODWLRQ���/HYHO�RI�
VSRQWDQHRXV�DERUWLRQV�FRQWLQXRXVO\�JURZV�IURP�\HDU�WR�\HDU�������LQ������
WR������LQ������SHU������ZRPHQ�RI�FKLOGEHDULQJ�DJH���2EVWHWULF�HPEROLVP�
ZDV�WKH�OHDGLQJ�FDXVH�RI�GHDWK��$QDO\VLV�RI�GHDWKV�IURP�FRPSOLFDWLRQV�RI�
SUHJQDQF\��FKLOGELUWK�DQG�WKH�SRVWSDUWXP�SHULRG�UHYHDOHG�WKDW�LQ���\HDUV�RI�
REVHUYDWLRQ�IURP�WKHVH�FDXVHV�WKH�GHDWK�RI����ZRPHQ�LQ�WKH�RSWLPDO�DQG�
FKLOGEHDULQJ� DJH��'LVWULEXWLRQ� RI�PDWHUQDO� GHDWKV� E\� DJH� JURXS� VKRZHG�
WKDW�WKH�JUHDWHVW�QXPEHU�RI�FDVHV�RI�GHDWK�ZDV�DW�WKH�DJH�RI��������'XULQJ�
����������\HDUV�WKH�QXPEHU�RI�DFXWH�LQÀDPPDWRU\�GLVHDVHV�LQ�WHHQDJHUV�
JLUOV�KDV�LQFUHDVHG�LQ���WLPHV�LQ�RXU�DUHD�ZKLOH�LQ�DGXOWV�KDV�LQFUHDVHG�LQ�
����WLPHV��7KH�QXPEHU�RI�PHQVWUXDO�GLVRUGHUV�DPRQJ�JLUOV�KDV�LQFUHDVHG�
LQ� �� WLPHV�� LQ� WHHQDJHUV� KDV� LQFUHDVHG� LQ� ���� WLPHV� DQG� LQ� DGXOWV� KDV�
LQFUHDVHG�LQ���WLPHV��9XOYDJLQLW\�LV�PRVW�FRPPRQ�DPRQJ�J\QHFRORJLFDO�
GLVHDVHV�RI�WKH�IHPDOH�SRSXODWLRQ����������9XOYDJLQLW\�DOVR�GRPLQDWHV�LQ�
WKH� VWUXFWXUH�RI�J\QHFRORJLFDO�PRUELGLW\�JLUOV� ��������� ,Q�DQDO\]LQJ� WKH�
VWUXFWXUH�RI�PHQVWUXDO�LUUHJXODULWLHV�LQ�WKH�IHPDOH�SRSXODWLRQ�RI�RXU�UHJLRQ�
LGHQWL¿HG�WKH�PDLQ�FDXVHV��XWHULQH�EOHHGLQJ���������DQG�ROLJRPHQRUUKHD�
���������'\VPHQRUUKHD� �������� DQG� ROLJRPHQRUUKHD� ��������ZHUH� WKH�
PDLQ�FDXVHV�RI�PHQVWUXDO�GLVRUGHUV�LQ�JLUOV�IRU�WKH�ODVW�D�VHYHQ�\HDU�SHULRG��
&RQFOXVLRQ��7KH�OHYHO�RI�ZRPHQ¶V�UHSURGXFWLYH�KHDOWK�LV�GLUHFWO\�UHODWHG�WR�
WKH�SUHYDOHQFH�RI�DERUWLRQ��7KH�SUHYDOHQFH�RI�DERUWLRQV�LQ�WKH�$VWUDNKDQ�
UHJLRQ�IRU�����������\HDUV�H[FHHGV�WKH�DYHUDJH�5XVVLDQ�LQGH[��7KH�UDWH�RI�
VSRQWDQHRXV�DERUWLRQ�HVSHFLDOO\�FRQWLQXRXVO\�LQFUHDVHV�WKDW�LQGLFDWHV�SRRU�
UHVSRQVLEOH�DWWLWXGH�WRZDUGV�KHDOWK�RI�ZRPHQ��0DWHUQDO�PRUWDOLW\�UHPDLQV�
DQ�DFWXDO�SUREOHP��7KH�VROYH� WKLV�SUREOHP�LW¶V�QHFHVVDU\� WR� LPSURYH� WKH�
WHUPV�RI�WKH�GHOLYHU\�RI�PHGLFDO�DQG�PHGLFR��VRFLDO�DVVLVWDQFH�WR�ZRPHQ��
,W� VKRXOG� EH� HPSKDVL]HG� WKDW� LQ�PRGHUQ� FRQGLWLRQV� IDFWRUV� FDXVLQJ� WKH�
JURZV�RI�J\QHFRORJLFDO�PRUELGLW\�DV� DPRQJ�JLUOV� DQG� WHHQDJHUV�ZHOO� DV�
ZRPHQ�RI�FKLOGEHDULQJ�DJH�DUH�ORZHUHG�WKH�DJH�RI�DFTXLVLWLRQ�RI�WKH�¿UVW�
VH[XDO� H[SHULHQFH�� JURZWK� RI� SUHPDULWDO� FRQFHSWLRQV�� LQHI¿FLHQW� XVH� RI�
FRQWUDFHSWLRQ�

ɈɐȿɇɄȺ�ɍȾɈȼɅȿɌȼɈɊȿɇɇɈɋɌɂ�ɄȺɑȿɋɌȼɈɆ�
ɆȿȾɂɐɂɇɋɄɈɃ�ɉɈɆɈɓɂ�ɇȺ�ɍɊɈȼɇȿ�ɉȿɊȼɂɑɇɈȽɈ�
ɁȼȿɇȺ
Ⱥ�ȿ��ɋɦɚɝɭɥɨɜɚ��Ⱥ�ȼ�� Ɂɜɟɪɤɨɜɢɱ��Ƚ�ɋ��Ʉɨɩɢɪɛɚɟɜɚ��Ⱥ�ɋ��Ɇɭɫɥɢɦɨɜɚ��
Ƚ�ȿ��Ɇɟɧɞɟɤɢɧɚ��ȿ�Ɇ��Ʉɚɪɚɛɚɟɜɚ��ɀ�ɍ��Ʉɚɛɞɨɥɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɇ�ȿ��Ƚɥɭɲɤɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ
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ȼɜɟɞɟɧɢɟ�� ɋɨɜɪɟɦɟɧɧɨɟ� ɤɚɡɚɯɫɬɚɧɫɤɨɟ� ɨɛɳɟɫɬɜɨ� ɩɟɪɟɠɢɜɚɟɬ�
ɧɟɩɪɨɫɬɨɣ�ɷɬɚɩ�ɫɜɨɟɝɨ�ɪɚɡɜɢɬɢɹ��ɂɡɦɟɧɟɧɢɹ��ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜ�ɫɨɰɢɭɦɟ��
ɫɤɚɡɵɜɚɸɬɫɹ� ɧɚ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜɫɟɯ� ɫɨɰɢɚɥɶɧɵɯ� ɢɧɫɬɢɬɭɬɨɜ� ɢ�� ɜ�
ɱɚɫɬɧɨɫɬɢ��ɦɟɞɢɰɢɧɵ��ɇɵɧɟɲɧɟɟ�ɩɨɥɨɠɟɧɢɟ�ɜ�ɫɮɟɪɟ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɪɹɞɨɦ�ɧɟɝɚɬɢɜɧɵɯ�ɬɟɧɞɟɧɰɢɣ��ɲɢɪɨɤɨ�ɨɛɫɭɠɞɚɟɦɵɯ�
ɜ� ɫɪɟɞɫɬɜɚɯ� ɦɚɫɫɨɜɨɣ� ɢɧɮɨɪɦɚɰɢɢ�� ɤɨɝɞɚ� ɡɚɱɚɫɬɭɸ� ɩɚɰɢɟɧɬɭ�
ɩɪɨɳɟ� ɜɵɡɜɚɬɶ� ɫɤɨɪɭɸ� ɩɨɦɨɳɶ� ɢɥɢ� ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɭɫɥɭɝɚɦɢ�
ɤɪɭɝɥɨɫɭɬɨɱɧɨɝɨ� ɫɬɚɰɢɨɧɚɪɚ�� ɱɟɦ� ɩɨɩɚɫɬɶ� ɧɚ� ɩɪɢɟɦ� ɤ� ɭɱɚɫɬɤɨɜɨɦɭ�
ɜɪɚɱɭ�ɬɟɪɚɩɟɜɬɭ��ɢ�ɥɭɱɲɟ�ɡɚɩɥɚɬɢɬɶ�ɡɚ�ɤɚɱɟɫɬɜɟɧɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɢ�
ɥɟɱɟɧɢɟ� �ɩɪɹɦɵɟ�ɢ� ©ɬɟɧɟɜɵɟª�ɩɥɚɬɟɠɢ��� ɱɟɦ�ɞɨɥɝɨɟ� ɜɪɟɦɹ� ɨɠɢɞɚɬɶ�
ɛɟɫɩɥɚɬɧɨɝɨ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɷɬɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�
ɚɧɚɥɢɡ� ɦɟɬɨɞɨɜ� ɨɰɟɧɤɢ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɤɚɱɟɫɬɜɨɦ� ɦɟɞɢɰɢɧɫɤɢɯ�
ɭɫɥɭɝ�ɧɚ�ɭɪɨɜɧɟ�ɩɟɪɜɢɱɧɨɝɨ�ɡɜɟɧɚ�Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ɜ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɥɢɬɟɪɚɬɭɪɧɵɯ�ɞɚɧɧɵɯ�
ɜ�ɛɚɡɚɯ�ɞɚɧɧɵɯ�H�OLEUDU\��*RRJOH�6FKRODU��Ʉɪɢɬɟɪɢɹɦɢ�ɩɨɢɫɤɚ�ɞɚɧɧɵɯ�
ɛɵɥɨ� ɜɤɥɸɱɟɧɢɟ� ɜ� ɡɚɩɪɨɫɵ� ɷɥɟɦɟɧɬɨɜ�� ©Ɉɰɟɧɤɚ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�
ɤɚɱɟɫɬɜɨɦ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢª�� ©ɉɟɪɜɢɱɧɨɟ� ɡɜɟɧɨ� �ɉɆɋɉ�ª��
Ɋɟɡɭɥɶɬɚɬɵ�� ɇɚɦɢ� ɛɵɥɨ� ɜɵɹɫɧɟɧɨ� ɜ� ɯɨɞɟ� ɥɢɬɟɪɚɬɭɪɧɨɝɨ� ɨɛɡɨɪɚ��
ɱɬɨ� ɚɧɤɟɬɵ� ɫ� ɜɨɩɪɨɫɚɦɢ� ɨɛ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɦɨɝɭɬ� ɨɤɚɡɚɬɶɫɹ�
ɩɨɥɟɡɧɵɦɢ� ɜ� ɫɬɪɚɬɟɝɢɢ� ɩɨɜɵɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ�� Ɉɫɧɨɜɧɨɟ� ɜɧɢɦɚɧɢɟ�
ɩɪɢɜɥɟɤ� ɢɧɫɬɪɭɦɟɧɬ�� ɤɨɬɨɪɵɣ� ɛɵɥ� ɢɫɩɨɥɶɡɨɜɚɧ� ɜ� ȿɜɪɨɩɟ�� ɗɬɨ�
ɫɬɚɧɞɚɪɬɧɵɣ� ɜɨɩɪɨɫɧɢɤ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�
ɩɚɰɢɟɧɬɨɜ�ɩɟɪɜɢɱɧɨɣ�ɩɨɦɨɳɶɸ�ɜ�ɟɜɪɨɩɟɣɫɤɢɯ�ɫɬɪɚɧɚɯ��Ɉɧ�ɜɤɥɸɱɚɟɬ�
ɜ� ɫɟɛɹ� ��� ɢɫɯɨɞɧɵɯ� ɜɨɩɪɨɫɚ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɩɨ� ɨɫɧɨɜɧɵɦ� ɩɹɬɢ�
ɧɚɩɪɚɜɥɟɧɢɹɦ�����ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɩɚɰɢɟɧɬɚ�ɢ�ɜɪɚɱɚ�����ɦɟɞɢɰɢɧɫɤɚɹ�
ɩɨɦɨɳɶ�� ��� ɢɧɮɨɪɦɚɰɢɹ� ɢ� ɩɨɞɞɟɪɠɤɚ�� ��� ɧɟɩɪɟɪɵɜɧɨɫɬɶ� ɢ�
ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ�����ɨɪɝɚɧɢɡɚɰɢɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ��Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�
ɞɚɧɧɵɯ�ɫɩɨɫɨɛɫɬɜɨɜɚɥ�ɜɵɹɜɥɟɧɢɸ�ɪɹɞɚ�ɫɥɚɛɵɯ�ɦɟɫɬ��ɛɨɥɶɲɚɹ�ɱɚɫɬɶ�
ɤɨɬɨɪɵɯ�ɩɪɟɞɫɬɚɜɥɹɥɚ�ɫɨɛɨɣ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ�ɜɨɩɪɨɫɵ�ɢ�ɧɟɤɨɬɨɪɵɟ�
ɢɡ�ɧɢɯ�ɛɵɥɢ�ɝɥɚɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɧɟɭɞɨɛɫɬɜ�ɞɥɹ�ɩɚɰɢɟɧɬɨɜ��ɧɚɩɪɢɦɟɪ��
ɧɢɡɤɢɣ�ɩɪɨɰɟɧɬ�ɫɥɭɱɚɟɜ�� ɤɨɝɞɚ�ɩɚɰɢɟɧɬ�ɦɨɠɟɬ� ɡɚɩɢɫɚɬɶɫɹ�ɧɚ�ɩɪɢɟɦ�
ɩɨ� ɬɟɥɟɮɨɧɭ�� ɞɥɢɬɟɥɶɧɨɟ�ɨɠɢɞɚɧɢɟ�ɧɚ�ɩɪɢɟɦɟ�ɭ� ɜɪɚɱɟɣ�� ɨɬɫɭɬɫɬɜɢɟ�
ɢɥɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�ɢɧɮɨɪɦɚɰɢɢ�ɭ�ɩɟɪɫɨɧɚɥɚ���ȼɵɜɨɞɵ��Ⱦɥɹ�ɨɰɟɧɤɢ�
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�ɤɚɱɟɫɬɜɨɦ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɨɫɨɛɨɟ�ɡɧɚɱɟɧɢɟ�
ɩɪɢɨɛɪɟɬɚɸɬ� ɫɨɰɢɨɥɨɝɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɚɰɢɟɧɬɨɜ�� ɤɨɬɨɪɵɟ�
ɹɜɥɹɸɬɫɹ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɨɞɧɢɦ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɯ�
ɢɧɫɬɪɭɦɟɧɬɨɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ�
ɭɩɪɚɜɥɟɧɢɹ�

(9$/8$7,21�2)�6$7,6)$&7,21�:,7+�48$/,7<�2)�&$5(�
,1�35,0$5<�&$5(
$�(��6PDJXORYD��$�9��=YHUNRYLWFK��*�6��.RSLUED\HYD��$�6��0XVOLPRYD��
*�(��0HQGHNLQD��(�0��.DUDED\HYD��=K�8��.DEGROOLQD�
6FLHQWL¿F�$GYLVRU�±�1�(��*OXVKNRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��0RGHUQ�.D]DNK�VRFLHW\�JRHV�WKURXJK�D�GLI¿FXOW�SKDVH�LQ�LWV�
GHYHORSPHQW��&KDQJHV�WDNLQJ�SODFH�LQ�WKH�VRFLHW\�DIIHFW�WKH�DFWLYLWLHV�RI�
DOO�VRFLDO�LQVWLWXWLRQV�DQG�PHGLFLQH�LQ�SDUWLFXODU��7KH�FXUUHQW�VLWXDWLRQ�LQ�
WKH�KHDOWK�VHFWRU�LV�FKDUDFWHUL]HG�E\�D�QXPEHU�RI�QHJDWLYH�WUHQGV��ZLGHO\�
GLVFXVVHG� LQ� WKH�PHGLD��ZKHQ� LW� LV�RIWHQ�HDVLHU� IRU� WKH�SDWLHQW� WR�FDOO�DQ�
DPEXODQFH�RU� WDNH�DGYDQWDJH�RI�KRVSLWDOV�� WKDQ�\RX�JHW� DQ�DSSRLQWPHQW�
WR�D�ORFDO�GRFWRU�� WKHUDSLVW�� LW� LV�EHWWHU� WR�SD\�IRU�TXDOLW\�DVVHVVPHQW�DQG�
WUHDWPHQW� �GLUHFW� DQG� ³RXW�SRFNHW´� SD\PHQWV�� WKDQ� WR� H[SHFW� IRU� D� IUHH�
KHOS�IRU�PXFK�ORQJHU�WLPH��$LP��7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�DQDO\]H�
PHWKRGV� WR� DVVHVV� VDWLVIDFWLRQ�ZLWK� WKH� TXDOLW\� RI� KHDOWK� VHUYLFHV� DW� WKH�
SULPDU\� OHYHO�� 0DWHULDOV� DQG� PHWKRGV�� ,Q� WKH� FRXUVH� RI� DQ� DQDO\VLV� RI�
SXEOLVKHG�GDWD�LQ�GDWDEDVHV�(�OLEUDU\��*RRJOH�6FKRODU��6HDUFK�FULWHULD�GDWD�
ZDV�LQFOXGHG�LQ�WKH�TXHU\�HOHPHQWV��³$VVHVVPHQW�RI�VDWLVIDFWLRQ�ZLWK�WKH�
TXDOLW\�RI�PHGLFDO�FDUH´��³3ULPDU\�FDUH��3+&�´��5HVXOWV��:H�KDYH�IRXQG�
LQ�WKH�OLWHUDWXUH�UHYLHZ��D�TXHVWLRQQDLUH�WKDW�VDWLVIDFWLRQ�PD\�EH�XVHIXO�LQ�
LPSURYLQJ� WKH�TXDOLW\� VWUDWHJ\��0DLQ� DWWHQWLRQ�ZDV�GUDZQ� WR� D� WRRO� WKDW�
KDV� EHHQ� XVHG� LQ�(XURSH��7KLV� LV� D� VWDQGDUG� TXHVWLRQQDLUH� WR� GHWHUPLQH�
SDWLHQW� VDWLVIDFWLRQ�ZLWK�SULPDU\�FDUH� LQ�(XURSHDQ�FRXQWULHV�� ,W� LQFOXGHV�
���RULJLQDO�TXHVWLRQV�JURXSHG�E\�PDMRU�¿YH�GLUHFWLRQV�����WKH�LQWHUDFWLRQ�
RI� WKH� SDWLHQW� DQG� WKH� SK\VLFLDQ�� ��� PHGLFDO� FDUH�� ��� LQIRUPDWLRQ� DQG�
VXSSRUW�� ��� FRQWLQXLW\� DQG� FRRSHUDWLRQ�� ��� PDLQWHQDQFH� RUJDQL]DWLRQ��
$QDO\VLV�RI�WKH�GDWD�KHOSHG�WR�LGHQWLI\�D�QXPEHU�RI�ZHDNQHVVHV��PRVW�RI�
ZKLFK�DUH�RUJDQL]DWLRQDO�LVVXHV�DQG�VRPH�RI�WKHP�ZHUH�WKH�PDLQ�FDXVH�RI�
LQFRQYHQLHQFH�WR�SDWLHQWV��H�J���ORZ�SHUFHQWDJH�RI�FDVHV�ZKHUH�WKH�SDWLHQW�
FDQ�PDNH�DQ�DSSRLQWPHQW�E\�SKRQH��WKH�ORQJ�ZDLW�DW�WKH�GRFWRU¶V�DEVHQFH�
ODFN�RI�LQIRUPDWLRQ�RU�WKH�VWDII���&RQFOXVLRQ��7R�DVVHVV�VDWLVIDFWLRQ�ZLWK�
WKH� TXDOLW\� RI� FDUH� WKHUH� DUH� SDUWLFXODUO\� LPSRUWDQW� VRFLRORJLFDO� VWXGLHV�
RI�SDWLHQWV�ZKR�DUH�FXUUHQWO\�RQH�RI� WKH�PRVW�HIIHFWLYH� WRROV�RI�PRGHUQ�
LQIRUPDWLRQ�WHFKQRORJ\�PDQDJHPHQW�

ɈɐȿɇɄȺ�ɄȺɑȿɋɌȼȺ�ɆȿȾɂɐɂɇɋɄɈɃ�ɉɈɆɈɓɂ�ɂ�
ɍȾɈȼɅȿɌȼɈɊȿɇɇɈɋɌɂ�ɉȺɐɂȿɇɌɈȼ�ɇȺ�ɍɊɈȼɇȿ�
ɉȿɊȼɂɑɇɈɃ�ɆȿȾɂɄɈ�ɋȺɇɂɌȺɊɇɈɃ�ɉɈɆɈɓɂ
Ⱥ�Ɂ�� ȿɲɦɭɯɚɦɛɟɬɨɜɚ�� Ⱥ�Ʉ�� Ɇɭɤɢɣɦɚɧɨɜɚ�� Ƚ�Ⱥ�� ɇɭɪɚɯɦɟɬɨɜɚ� �� ɇ�ȼ��
ɉɢɳɚɟɜɚ��ȼ�Ⱥ��Ʉɨɧɨɧɨɜɚ��ɗ�Ɇ��ȿɪɠɢɝɢɬɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɇ�ȿ��Ƚɥɭɲɤɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝɨɪɨɞɚ� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɍɥɭɱɲɟɧɢɟ� ɤɚɱɟɫɬɜɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɹɜɥɹɟɬɫɹ�
ɩɪɚɤɬɢɱɟɫɤɢ� ɞɥɹ� ɜɫɟɯ� ɫɬɪɚɧ� ɨɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɡɜɟɧɶɟɜ�
ɪɟɮɨɪɦɵ� ɫɢɫɬɟɦɵ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɋ� ɜɧɟɞɪɟɧɢɟɦ� ȿɞɢɧɨɣ�
ɧɚɰɢɨɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɢ� ɫɜɨɛɨɞɧɵɦ� ɜɵɛɨɪɨɦ�
ɜɪɚɱɚ� ɢ� ɥɟɱɟɛɧɨɝɨ� ɭɱɪɟɠɞɟɧɢɹ� ɩɪɨɫɥɟɞɢɬɶ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�
ɩɚɰɢɟɧɬɨɜ� ɨɤɚɡɚɧɢɟɦ� ɦɟɞɢɰɢɧɫɤɢɯ� ɭɫɥɭɝ� ɫɬɚɥɨ� ɧɚɦɧɨɝɨ� ɥɟɝɱɟ��
ɋɨɝɥɚɫɧɨ� ɉɪɢɤɚɡɭ� ɢ�ɨ�� Ɇɢɧɢɫɬɪɚ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɊɄ� ʋ���� ɨɬ�
����������� ɝɨɞɚ� ©Ɉɛ� ɭɬɜɟɪɠɞɟɧɢɢ� ɦɟɬɨɞɢɱɟɫɤɢɯ� ɪɟɤɨɦɟɧɞɚɰɢɣ�
ɩɨ� ɩɪɨɜɟɞɟɧɢɸ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɝɪɚɠɞɚɧ� ɜ� ɰɟɥɹɯ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɫɬɟɩɟɧɢ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɭɪɨɜɧɟɦ� ɢ� ɤɚɱɟɫɬɜɨɦ� ɨɤɚɡɵɜɚɟɦɨɣ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢª� ɦɧɨɝɢɟ� ɦɟɞɢɰɢɧɫɤɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɨɜɨɞɹɬ�
ɞɨɛɪɨɜɨɥɶɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɫɪɟɞɢ� ɫɜɨɢɯ� ɩɚɰɢɟɧɬɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɨɰɟɧɢɬɶ�ɭɪɨɜɟɧɶ�ɜɧɟɞɪɟɧɢɹ�
ȿɞɢɧɨɣ� ɧɚɰɢɨɧɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɜ� ɧɚɲɟɦ� ɝɨɪɨɞɟ�
ɢ� ɭɡɧɚɬɶ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɧɚɫɟɥɟɧɢɹ� ɝɨɪɨɞɚ� ɤɚɱɟɫɬɜɨɦ� ɞɚɧɧɨɣ�
ɫɢɫɬɟɦɵ� ɫ� ɩɨɦɨɳɶɸ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɫɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ� ɚɦɛɭɥɚɬɨɪɢɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɩɨɩɟɪɟɱɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜ�
ɰɟɧɬɪɚɯ� ɩɟɪɜɢɱɧɨɣ� ɦɟɞɢɤɨ�ɫɚɧɢɬɚɪɧɨɣ� ɩɨɦɨɳɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɫɬɚɧɞɚɪɬɧɨɝɨ� ɨɩɪɨɫɧɢɤɚ� ɩɨ� ɨɰɟɧɤɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɤɚɱɟɫɬɜɨɦ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�� ȼɫɟɝɨ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɜɤɥɸɱɟɧɨ� ����
ɱɟɥɨɜɟɤɚ� ɨɛɨɢɯ� ɩɨɥɨɜ�� ɞɚɜɲɢɯ� ɫɨɝɥɚɫɢɟ� ɧɚ� ɭɱɚɫɬɢɟ�� Ɋɟɡɭɥɶɬɚɬɵ��
Ɇɵ� ɜɵɹɫɧɢɥɢ�� ɱɬɨ� ɨɠɢɞɚɧɢɟ� ɩɪɢɟɦɚ� ɜɪɚɱɚ� ɫɨɫɬɚɜɥɹɟɬ� ɧɟ� ɛɨɥɟɟ� ���
ɦɢɧ�� ɩɨ� ɦɧɟɧɢɸ� ������ ɩɚɰɢɟɧɬɨɜ�� ɇɟɜɧɢɦɚɬɟɥɶɧɨɟ� ɨɬɧɨɲɟɧɢɟ�
ɜɪɚɱɚ� ɢ� ɨɬɫɭɬɫɬɜɢɟ� ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ� ɪɚɛɨɬɵ� ɧɚ� ɭɦɟɧɶɲɟɧɢɟ�
ɠɚɥɨɛ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɨɬɦɟɬɢɥɢ� ������ ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ʉɚɤ�
ɪɟɞɤɨɟ�ɹɜɥɟɧɢɟ�ɜɫɬɪɟɱɚɥɫɹ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɨɬɜɟɬ�ɧɚ�ɜɨɩɪɨɫ��©ȼɪɚɱ�ɜ�
ɞɨɫɬɭɩɧɨɣ�ɞɥɹ�ɦɟɧɹ�ɮɨɪɦɟ�ɨɛɴɹɫɧɹɟɬ�ɦɧɟ�ɰɟɥɶ�ɢ�ɯɨɞ�ɥɟɱɟɧɢɹª���������
ɢ�©ȼɪɚɱ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɱɟɬɤɭɸ�ɢɧɮɨɪɦɚɰɢɸ�ɨɛ�ɨɪɝɚɧɢɡɚɰɢɢ�ɪɚɛɨɬɵ��
ɜɪɟɦɹ�ɩɪɢɟɦɚ�� ɩɨɪɹɞɨɤ� ɨɛɪɚɳɟɧɢɹ� ɡɚ� ɩɨɦɨɳɶɸª�±� �������ȼɵɜɨɞɵ��
ɉɨ�ɜɢɞɢɦɨɦɭ��ɧɨɜɢɡɧɚ�ɜɧɟɞɪɹɟɦɨɣ�ɫɢɫɬɟɦɵ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɜɫɟ�ɟɳɟ�
ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɞɨɫɬɨɜɟɪɧɨ� ɨɰɟɧɢɬɶ� ɟɟ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɤɚɱɟɫɬɜɚ�� ɱɬɨ�
ɝɨɜɨɪɢɬ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɪɨɜɟɞɟɧɢɹ� ɚɧɚɥɨɝɢɱɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ�
ɞɢɧɚɦɢɤɟ�

$66(660(17�2)�7+(�48$/,7<�2)�&$5(�$1'�3$7,(17�
6$7,6)$&7,21�$7�7+(�3+&�/(9(/
$�=�� (VKPXNKDPHWRYD��$�.��0XNL\PDQRYD��*�$��1XUDNKPHWRYD��1�9��
3LVKD\HYD��9�$��.RQRQRYD��(�0��(U]KLJLWRYD�
6FLHQWL¿F�$GYLVRU�±�1�(��*OXVKNRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ�� ,PSURYLQJ� WKH� TXDOLW\� RI� PHGLFDO� FDUH� LV� YLUWXDOO\� IRU� DOO�
FRXQWULHV� ZLWK� RQH� RI� WKH� EDVLF� SDUWV� RI� KHDOWK� FDUH� UHIRUP�� :LWK� WKH�
LQWURGXFWLRQ�RI� WKH�8QL¿HG�1DWLRQDO�+HDOWK�6\VWHP�DQG� WKH� IUHH� FKRLFH�
RI�GRFWRU�DQG�KRVSLWDO�WR�WUDFN�SDWLHQWV¶�VDWLVIDFWLRQ�ZLWK�WKH�SURYLVLRQ�RI�
KHDOWK� VHUYLFHV� KDV� EHFRPH�PXFK� HDVLHU��$FWLQJ� LQ� DFFRUGDQFH�ZLWK� WKH�
2UGHU�0LQLVWHU�RI�+HDOWK�RI������������ʋ�����³2Q�DSSURYDO�RI�JXLGHOLQHV�
IRU� FRQGXFWLQJ� VXUYH\� RI� FLWL]HQV� LQ� RUGHU� WR� GHWHUPLQH� WKH� GHJUHH� RI�
VDWLVIDFWLRQ�ZLWK�WKH�OHYHO�DQG�TXDOLW\�RI�FDUH´��PDQ\�KHDOWK�RUJDQL]DWLRQV�
FRQGXFW� D� YROXQWDU\� VXUYH\� DPRQJ� WKHLU� SDWLHQWV��$LP��7KH� DLP� RI� WKH�
VWXG\�ZDV� WR�DVVHVV� WKH� OHYHO�RI� LPSOHPHQWDWLRQ�RI� WKH�8QL¿HG�1DWLRQDO�
+HDOWK�6\VWHP�LQ�RXU�FLW\�DQG�GLVFRYHU�WKH�FLW\¶V�SRSXODWLRQ�VDWLVIDFWLRQ�
TXDOLW\�RI�WKLV�V\VWHP�XVLQJ�D�VXUYH\�RI�DPEXODWRU\�SDWLHQWV��0DWHULDOV�DQG�
PHWKRGV��$�FURVV�VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�LQ�WKH�FHQWHUV�RI�SULPDU\�
KHDOWK�FDUH�XVLQJ�D�VWDQGDUG�TXHVWLRQQDLUH�WR�DVVHVV�VDWLVIDFWLRQ�ZLWK�WKH�
TXDOLW\�RI�FDUH��7KH�VWXG\�LQFOXGHG�����SHUVRQV�RI�ERWK�VH[HV��ZKR�KDYH�
DJUHHG�WR�SDUWLFLSDWH��5HVXOWV��:H�IRXQG�WKDW�WKH�H[SHFWDWLRQ�RI�UHFHLYLQJ�D�
GRFWRU�LV�QRW�PRUH�WKDQ����PLQ�DFFRUGLQJ�WR�������RI�FDVHV��,QDWWHQWLRQ�DQG�
ODFN�RI�SK\VLFLDQ�ZRUN�IRFXVHG�RQ�UHGXFLQJ�KHDOWK�FRPSODLQWV� LQGLFDWHG�
������DQG�������UHVSHFWLYHO\��$�UHDU�FDVH�ZDV�D�SRVLWLYH�UHVSRQVH�WR�WKH�
TXHVWLRQ��³'RHV�D�GRFWRU�H[SODLQ�WR�PH�LQ�DQ�DFFHVVLEOH�IRUP�WKH�SXUSRVH�
DQG�WKH�FRXUVH�RI�WUHDWPHQW"´�±�������DQG�³'RHV�D�GRFWRU�SURYLGH�FOHDU�
LQIRUPDWLRQ�RQ�WKH�RUJDQL]DWLRQ�RI�ZRUN��D�UHFHSWLRQ�WLPH��RUGHU�RI�DVNLQJ�
IRU� PHGLFDO� FDUH´� ±� ������� &RQFOXVLRQ��$SSDUHQWO\�� WKH� QRYHOW\� EHLQJ�
LQWURGXFHG�LQ�WKH�KHDOWK�V\VWHP�VWLOO�GRHV�QRW�DOORZ�UHOLDEO\�DVVHVVLQJ�LWV�
SRVLWLYH�TXDOLWLHV��VXJJHVWLQJ�WKH�QHHG�IRU�VLPLODU�VWXGLHV�LQ�WKH�G\QDPLFV�
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ȻɂɈɂɇȾɂɄȺɐɂɈɇɇȺə�ɈɐȿɇɄȺ�ɄȺɑȿɋɌȼȺ�
ɈɄɊɍɀȺɘɓȿɃ�ɋɊȿȾɕ�ɉɈ�ɋɌȺȻɂɅɖɇɈɋɌɂ�ɊȺɁȼɂɌɂə�
ȻȿɊȿɁɕ�ɈȻɕɄɇɈȼȿɇɇɈɃ
ɘ�ȼ��Ⱥɥɞɭɲɤɢɧɚ��ɘ�Ⱥ��Ⱥɯɚɬɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ȼ��Ʉɨɪɨɥɢɤ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ�ɜɨɡɞɭɯɚ� ɹɜɥɹɟɬɫɹ� ɜ�ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɨɞɧɨɣ�ɢɡ�ɚɤɬɭɚɥɶɧɵɯ�ɩɪɨɛɥɟɦ�ɝɢɝɢɟɧɢɱɟɫɤɨɣ�ɧɚɭɤɢ��Ɉɫɧɨɜɧɵɦɢ�
ɢɫɬɨɱɧɢɤɚɦɢ�ɡɚɝɪɹɡɧɟɧɢɹ�ɜɨɡɞɭɯɚ�ɹɜɥɹɸɬɫɹ�ɩɪɢɪɨɞɧɵɟ��ɢɡɜɟɪɠɟɧɢɹ�
ɜɭɥɤɚɧɨɜ�� ɥɟɫɧɵɟ� ɢ� ɫɬɟɩɧɵɟ� ɩɨɠɚɪɵ�� ɩɵɥɶ�� ɩɵɥɶɰɚ� ɪɚɫɬɟɧɢɣ��
ɜɵɞɟɥɟɧɢɹ� ɠɢɜɨɬɧɵɯ� ɢ� ɞɪ��� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɵɟ� �ɬɪɚɧɫɩɨɪɬɧɵɟ��
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�� ɛɵɬɨɜɵɟ��� ɉɪɨɛɥɟɦɚ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ�
ɜɨɡɞɭɯɚ� ɢɦɟɟɬɫɹ� ɢ� ɜ� ɝɨɪɨɞɟ� Ɇɨɫɤɜɟ�� Ɂɚɝɪɹɡɧɟɧɢɟ� ɚɬɦɨɫɮɟɪɧɨɝɨ�
ɜɨɡɞɭɯɚ�ɹɜɥɹɟɬɫɹ�ɩɪɢɱɢɧɨɣ�ɪɚɡɜɢɬɢɹ�ɪɚɡɥɢɱɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɫɪɟɞɢ�
ɤɨɬɨɪɵɯ� ɨɬɦɟɱɚɟɬɫɹ� ɩɨɪɚɠɟɧɢɟ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ� �ɛɪɨɧɯɢɬɵ��
ɚɫɬɦɚ�� ɩɧɟɜɦɨɧɢɹ�� ɷɦɮɢɡɟɦɚ� ɥɟɝɤɢɯ��� ɫɟɪɞɟɱɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��
ɡɚɛɨɥɟɜɚɧɢɹ� ɨɪɝɚɧɨɜ� ɡɪɟɧɢɹ�� ɉɪɢ� ɨɰɟɧɤɟ� ɤɚɱɟɫɬɜɚ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ�� ɱɚɫɬɨ� ɜɨɡɧɢɤɚɟɬ� ɜɨɩɪɨɫ� ɨ� ɜɵɛɨɪɟ� ɧɚɢɛɨɥɟɟ� ɨɛɨɛɳɟɧɧɵɯ��
ɢɧɬɟɝɪɚɥɶɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�� ɤɨɬɨɪɵɟ�ɦɨɝɥɢ�ɛɵ�ɧɚɢɛɨɥɟɟ� ɨɛɴɟɤɬɢɜɧɨ�
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ� ɟɟ�� Ɍɪɚɞɢɰɢɨɧɧɨ� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɯɢɦɢɱɟɫɤɢɟ� ɢ�
ɮɢɡɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɧɟ� ɞɚɸɬ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ�
ɫɨɫɬɨɹɧɢɢ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� Ɉɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɩɨɞɯɨɞɨɜ�
ɞɥɹ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɤɚɱɟɫɬɜɚ� ɫɪɟɞɵ� ɹɜɥɹɟɬɫɹ�
ɛɢɨɢɧɞɢɤɚɰɢɨɧɧɵɣ��ɜ�ɨɫɧɨɜɟ�ɤɨɬɨɪɨɝɨ�ɥɟɠɢɬ�ɨɰɟɧɤɚ�ɫɨɫɬɨɹɧɢɹ�ɠɢɜɵɯ�
ɨɪɝɚɧɢɡɦɨɜ�ɩɨ�ɫɬɚɛɢɥɶɧɨɫɬɢ�ɪɚɡɜɢɬɢɹ��ɝɨɦɟɨɫɬɚɡɭ�ɪɚɡɜɢɬɢɹ���ɋɪɟɞɢ�
ɜɫɟɯ� ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ� ɪɚɫɬɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ� ɧɚɢɛɨɥɟɟ� ɭɞɨɛɧɵɦɢ�
ɨɛɴɟɤɬɚɦɢ�� ɬ�ɤ�� ɨɧɢ�� ɹɜɥɹɹɫɶ� ɩɪɨɞɭɰɟɧɬɚɦɢ� ,� ɩɨɪɹɞɤɚ�� ɧɚɯɨɞɹɬɫɹ� ɧɚ�
ɝɪɚɧɢɰɟ� ɞɜɭɯ� ɫɪɟɞ� �ɩɨɱɜɚ� ɢ� ɜɨɡɞɭɯ��� ɜɟɞɭɬ� ɩɪɢɤɪɟɩɥɟɧɧɵɣ� ɨɛɪɚɡ�
ɠɢɡɧɢ�� ɞɨɫɬɭɩɧɵ� ɢ� ɩɪɨɫɬɵ� ɜ� ɫɛɨɪɟ� ɦɚɬɟɪɢɚɥɚ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɫɬɟɩɟɧɢ� ɡɚɝɪɹɡɧɟɧɢɹ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� �� ɪɚɣɨɧɨɜ�
ɝ�Ɇɨɫɤɜɵ�ɫ�ɩɨɦɨɳɶɸ�ɛɢɨɢɧɞɢɤɚɰɢɨɧɧɨɝɨ�ɩɨɞɯɨɞɚ��Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�
ɩɨɫɬɚɜɥɟɧɧɨɣ� ɰɟɥɢ� ɛɵɥɢ� ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ� ɫɥɟɞɭɸɳɢɟ� ɡɚɞɚɱɢ�� ���
ɩɪɨɜɟɫɬɢ� ɛɢɨɦɨɧɢɬɨɪɢɧɝ� ɬɟɪɪɢɬɨɪɢɢ� Ɇɨɫɤɜɵ� ɩɨ� ɫɬɚɛɢɥɶɧɨɫɬɢ�
ɪɚɡɜɢɬɢɹ�ɛɟɪɟɡɵ�ɨɛɵɤɧɨɜɟɧɧɨɣ�����ɧɚ�ɨɫɧɨɜɟ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɨɰɟɧɢɬɶ� ɤɚɱɟɫɬɜɨ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ��� ɜɵɹɜɢɬɶ� ɬɟɧɞɟɧɰɢɢ� ɩɨ�
ɢɡɦɟɧɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɫɧɨɜɵɜɚɹɫɶ� ɧɚ� ɞɚɧɧɵɯ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɤɚɪɬɵ�� ɧɚɦɢ� ɛɵɥɨ� ɜɵɛɪɚɧɨ�
ɬɪɢ� ɩɚɪɤɚ� ɝ�� Ɇɨɫɤɜɵ�� Ɍɪɨɩɚɪɟɜɨ� �Ʉɨɧɶɤɨɜɨ��� ɉɚɪɤ� ɢɦ�� ����ɥɟɬɢɹ�
Ɇɨɫɤɜɵ� �Ɇɚɪɶɢɧɨ��� ɑɢɫɬɨɩɪɭɞɧɵɣ� ɛɭɥɶɜɚɪ� �ɑɢɫɬɵɟ� ɩɪɭɞɵ��� ȼ�
ɤɚɱɟɫɬɜɟ� ɛɢɨɢɧɞɢɤɚɬɨɪɚ� ɧɚɦɢ� ɛɵɥɚ� ɜɵɛɪɚɧɚ� ɛɟɪɟɡɚ� ɨɛɵɤɧɨɜɟɧɧɚɹ��
Ⱦɥɹ� ɨɰɟɧɤɢ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ� ɛɟɪɟɡɵ� ɢɡɦɟɪɹɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ�
ɩɚɪɚɦɟɬɪɵ� ɥɢɫɬɶɟɜ�� ɲɢɪɢɧɚ� ɩɨɥɨɜɢɧɵ� ɥɢɫɬɨɜɨɣ� ɩɥɚɫɬɢɧɤɢ�� ɞɥɢɧɚ�
ɠɢɥɤɢ�ɜɬɨɪɨɝɨ�ɩɨɪɹɞɤɚ��ɜɬɨɪɨɣ�ɨɬ�ɨɫɧɨɜɚɧɢɹ�ɥɢɫɬɚ��ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�
ɨɫɧɨɜɚɧɢɹɦɢ� ɩɟɪɜɨɣ� ɢ� ɜɬɨɪɨɣ� ɠɢɥɨɤ� ɜɬɨɪɨɝɨ� ɩɨɪɹɞɤɚ�� ɪɚɫɫɬɨɹɧɢɟ�
ɦɟɠɞɭ�ɤɨɧɰɚɦɢ�ɷɬɢɯ�ɠɢɥɨɤ�ɢ�ɭɝɨɥ�ɦɟɠɞɭ�ɝɥɚɜɧɨɣ�ɠɢɥɤɨɣ�ɢ�ɜɬɨɪɨɣ�ɨɬ�
ɨɫɧɨɜɚɧɢɹ�ɠɢɥɤɨɣ�ɜɬɨɪɨɝɨ�ɩɨɪɹɞɤɚ��Ɉɬɤɥɨɧɟɧɢɹ�ɜ�ɪɚɡɜɢɬɢɢ�ɥɢɫɬɨɜɨɣ�
ɩɥɚɫɬɢɧɵ� ɛɟɪɟɡɵ� ɦɵ� ɨɰɟɧɢɜɚɥɢ� ɩɨ� ɩɹɬɢɛɚɥɥɶɧɨɣ�ɲɤɚɥɟ� ��� ɛɚɥɥ� ±�
ɭɫɥɨɜɧɚɹ�ɧɨɪɦɚ�� �� ɛɚɥɥɨɜ� ±� ɤɪɢɬɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ�� >ȼ�Ɇ�� Ɂɚɯɚɪɨɜ��
ȿ�ɘ�� Ʉɪɵɫɚɧɨɜ�� ����@�� Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ�ɚɧɚɥɢɡɚ�ɭɪɨɜɧɹ�ɮɥɭɤɬɭɢɪɭɸɳɟɣ�ɚɫɢɦɦɟɬɪɢɢ��Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɨɜɟɞɟɧɢɟ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɩɨɡɜɨɥɢɥɨ�ɭɫɬɚɧɨɜɢɬɶ��ɱɬɨ�ɜ�ɩɚɪɤɟ�Ɍɪɨɩɚɪɟɜɨ��Ʉɨɧɶɤɨɜɨ��ɩɨɤɚɡɚɬɟɥɶ�
ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɢ� ɥɢɫɬɶɟɜ� ɛɟɪɟɡɵ� ɫɨɫɬɚɜɢɥ� ������� ɱɬɨ� ɨɰɟɧɢɜɚɟɬɫɹ�
ɩɨ� ɩɹɬɢɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ� ɜ� �� ɛɚɥɥ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɧɨɪɦɚɥɶɧɨɟ�
ɫɨɫɬɨɹɧɢɟ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ�� ȼ� ɪɚɣɨɧɟ� ɑɢɫɬɨɩɪɭɞɧɨɝɨ� ɛɭɥɶɜɚɪɚ�
�ɑɢɫɬɵɟ�ɩɪɭɞɵ��ɢ�ɉɚɪɤɚ�ɢɦ�����ɥɟɬɢɹ�Ɇɨɫɤɜɵ��Ɇɚɪɶɢɧɨ��ɩɨɤɚɡɚɬɟɥɶ�
ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɢ� ɥɢɫɬɶɟɜ� ɛɟɪɟɡɵ� ɫɨɫɬɚɜɢɥ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ������
ɢ� ������� ɱɬɨ� ɨɰɟɧɢɜɚɟɬɫɹ� ɜ� �� ɛɚɥɥɨɜ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɫɨɫɬɨɹɧɢɟ�
ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɤɚɤ� ɤɪɢɬɢɱɟɫɤɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ�� ȼɵɜɨɞɵ�� ���
ɉɪɨɜɟɞɟɧ� ɛɢɨɦɨɧɢɬɨɪɢɧɝ� ɤɚɱɟɫɬɜɚ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ� ɬɪɟɯ�ɩɚɪɤɨɜ�
ɝ�� Ɇɨɫɤɜɵ�� ɨɫɧɨɜɚɧɧɵɣ� ɧɚ� ɨɰɟɧɤɟ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ� ɥɢɫɬɶɟɜ�
ɛɟɪɟɡɵ� ɨɛɵɤɧɨɜɟɧɧɨɣ�� ��� Ɋɚɣɨɧ� ɑɢɫɬɨɩɪɭɞɧɨɝɨ� ɛɭɥɶɜɚɪɚ� ɢ� ɩɚɪɤɚ�
ɢɦ�����ɥɟɬɢɹ� Ɇɨɫɤɜɵ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɱɪɟɡɦɟɪɧɵɦ� ɡɚɝɪɹɡɧɟɧɢɟɦ�
ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ�� ��� ɉɨɥɚɝɚɟɦ�� ɡɚɝɪɹɡɧɟɧɢɟ� ɑɢɫɬɨɩɪɭɞɧɨɝɨ�
ɛɭɥɶɜɚɪɚ�ɨɛɭɫɥɨɜɥɟɧɨ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɜɵɯɥɨɩɧɵɯ�ɝɚɡɨɜ�ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ�
ɬɪɚɧɫɩɨɪɬɚ�� ɚ� ɧɚ� ɱɢɫɬɨɬɭ� ɚɬɦɨɫɮɟɪɧɨɝɨ� ɜɨɡɞɭɯɚ� ɜ� ɉɚɪɤɟ� ɢɦ�����
ɥɟɬɢɹ�Ɇɨɫɤɜɵ�ɜɥɢɹɸɬ�ɬɚɤɠɟ�ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɛɥɢɡɤɨ�ɩɪɨɦɵɲɥɟɧɧɵɟ�
ɩɪɟɞɩɪɢɹɬɢɹ�ɢ�ɫɬɚɧɰɢɢ�ɚɷɪɚɰɢɢ�
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,QWURGXFWLRQ�� $LU� SROOXWLRQ� LV� FXUUHQWO\� RQH� RI� WKH� XUJHQW� SUREOHPV� RI�
K\JLHQH�VFLHQFH��7KH�PDLQ�VRXUFHV�RI�DLU�SROOXWLRQ�DUH�QDWXUDO� �YROFDQLF�
HUXSWLRQV�� IRUHVW�DQG�JUDVVODQG�¿UHV��GXVW��SROOHQ��DQLPDOV¶�H[FUHWD��HWF���
DQG�DUWL¿FLDO��WUDQVSRUW��LQGXVWULDO��GRPHVWLF���7KH�SUREOHP�RI�DLU�SROOXWLRQ�
LV� DOVR� DFWXDO� IRU�0RVFRZ�� 6LJQL¿FDQW� LQÀXHQFH� RQ�0RVFRZ� HFRORJLFDO�
VLWXDWLRQ�KDV�SUHGRPLQDQFH�RI�ZHVWHUQ�DQG�QRUWKZHVWHUQ�ZLQGV�LQ�WKH�FLW\��
$LU�SROOXWLRQ�FDXVHV�YDULRXV�GLVHDVHV��DPRQJ�ZKLFK�DUH�WKH�DLUZD\V�GHIHDW�
�EURQFKLWLV�� DVWKPD�� SQHXPRQLD�� HPSK\VHPD��� KHDUW� IDLOXUH�� GLVHDVHV� RI�
H\HV��:KLOH�DVVHVVLQJ�RI�HQYLURQPHQW�TXDOLW\�TXHVWLRQ�DERXW�FKRLFH�RI�WKH�
PRVW� JHQHUDOL]HG� DQG� LQWHJUDWHG� LQGLFDWRUV��ZKLFK�ZRXOG� FKDUDFWHUL]H� LW�
PRUH�REMHFWLYHO\��DSSHDUV�UDWKHU�RIWHQ��&KHPLFDO�DQG�SK\VLFDO�SDUDPHWHUV��
ZKLFK� DUH� WUDGLWLRQDOO\� XVHG�� GRQ¶W� SURYLGH� D� FRPSUHKHQVLYH� SLFWXUH� RI�
WKH� HQYLURQPHQW� FXUUHQW� VWDWH�� 2QH� RI� WKH� SHUVSHFWLYH� PHWKRGV� IRU� WKH�
LQWHJUDWHG�HQYLURQPHQWDO�TXDOLW\�HYDOXDWLRQ�LV�ELRLQGLFDWLYH��EDVHG�RQ�WKH�
DVVHVVPHQW�RI�OLYLQJ�RUJDQLVPV�DFFRUGLQJ�WR�WKHLU�GHYHORSPHQWDO�VWDELOLW\�
�KRPHRVWDVLV�GHYHORSPHQW���3ODQWV�VHHP�WR�EH�WKH�PRVW�FRQYHQLHQW�REMHFWV�
DPRQJ�DOO�ELRLQGLFDWRUV��EHFDXVH� LW��EHLQJ� WKH�SURGXFHUV�RI� WKH� ,VW�RUGHU��
LV� RQ� WKH� ERXQGDU\� EHWZHHQ� WZR�PHGLXPV� �VRLO� DQG� DLU�� DQG�PDLQWDLQV�
DWWDFKHG�OLIHVW\OH�� LW¶V� UDWKHU�DYDLODEOH�DQG�HDV\� WR�FROOHFW�PDWHULDO��$LP��
7KLV�ZRUN�LV�DERXW�H[DPLQDWLRQ�RI�WKH�DLU�SROOXWLRQ�OHYHO�LQ���GLVWULFWV�RI�
0RVFRZ�ZLWK�XVDJH�RI�ELRLQGLFDWLYH�PHWKRG��7R�DFKLHYH� WKLV�JRDO� WKUHH�
IROORZLQJ� REMHFWLYHV� ZHUH� IRUPXODWHG�� ��� %LRPRQLWRULQJ� RI� 0RVFRZ�
DFFRUGLQJ� WR� GHYHORSPHQWDO� VWDELOLW\� RI� %LUFK� V\OYHVWULV�� ���$VVHVV� WKH�
TXDOLW\�RI�WKH�HQYLURQPHQW�DFFRUGLQJ�WR�REWDLQHG�UHVXOWV�����,GHQWLI\�WUHQGV�
RI�FKDQJHV�LQ�WKH�TXDOLW\�RI�WKH�HQYLURQPHQW��0DWHULDOV�DQG�PHWKRGV��%DVHG�
RQ�WKH�HQYLURQPHQWDO�PDS�ZH�FKRRVH�WKUHH�SDUNV�RI�0RVFRZ��7URSDU\RYR�
�.RQNRYR���3DUN�QDPHG�DIWHU�0RVFRZ¶V� WKH����WK�DQQLYHUVDU\� �0DULQR���
&KLVWRSUXGQL�%RXOHYDUG� �&OHDQ�3RQGV���%LUFK� V\OYHVWULV�ZDV� VHOHFWHG�DV�
ELRLQGLFDWRU��7R� DVVHVV� WKH� VWDELOLW\� RI� WKH� GHYHORSPHQW� RI� ELUFK� OHDYHV¶�
IROORZLQJ�SDUDPHWHUV�ZHUH�PHDVXUHG��ZLGWK�RI�WKH�OHDI�EODGH�KDOI��OHQJWK�
RI� WKH� VHFRQG� RUGHU� YHLQ�� WKH� VHFRQG� IURP� WKH� ERWWRP� RI� WKH� VKHHW�� WKH�
GLVWDQFH�EHWZHHQ�WKH�EDVHV�RI�WKH�¿UVW�DQG�VHFRQG�YHLQV�RI�VHFRQG�RUGHU��WKH�
GLVWDQFH�EHWZHHQ�WKH�HQGV�RI�WKHVH�YHLQV�DQG�WKH�DQJOH�EHWZHHQ�WKH�PDLQ�
YHLQ�DQG�WKH�VHFRQG�IURP�WKH�ERWWRP�VHFRQG�RUGHU�YHLQ��'HYLDWLRQV�LQ�WKH�
GHYHORSPHQW�RI�ELUFK�ODPLQD�ZH�HYDOXDWHG�E\�D�¿YH�SRLQW�VFDOH����SRLQW�LV�
D�FRQYHQWLRQDO�QRUP����SRLQWV�LV�D�FULWLFDO�VWDWH��>9��=DNKDURY��(��.U\VDQRY��
����@��0DWKHPDWLFDO�HYDOXDWLRQ�ZDV�FDUULHG�RXW�DFFRUGLQJ�WR�DQDO\VLV�RI�
ÀXFWXDWLQJ� DV\PPHWU\�� 5HVXOWV�� 0DWKHPDWLFDO� SURFHVVLQJ� RI� WKH� UHVXOWV�
VKRZHG�WKDW�LQ�WKH�SDUN�7URSDU\RYR��.RQNRYR��DV\PPHWU\�LQGH[�RI�ELUFK�
OHDYHV� LV��������ZKDW� LV�DVVHVVHG�E\�D�VFDOH� LQ���SRLQW�DQG�FKDUDFWHUL]HV�
WKH�DFFHSWDEOH�VWDWH�RI�WKH�HQYLURQPHQW��,Q�&KLVWRSUXGQL�%RXOHYDUG��&OHDQ�
3RQGV�� DQG�3DUN� QDPHG� DIWHU�0RVFRZ¶V� WKH� ���WK� DQQLYHUVDU\� �0DULQR��
DV\PPHWU\�LQGH[�RI�ELUFK�OHDYHV�LV�DFFRUGLQJO\�������DQG��������ZKDW�LV�
HVWLPDWHG�LQ���SRLQWV�DQG�FKDUDFWHUL]HV�WKH�VWDWH�RI�WKH�HQYLURQPHQW�DV�D�
FULWLFDO�DGYHUVH��&RQFOXVLRQ�����%LRPRQLWRULQJ�RI�HQYLURQPHQWDO�TXDOLW\�LQ�
WKUHH�SDUNV�RI�0RVFRZ�ZDV�GRQH��EDVHG�RQ�HYDOXDWLRQ�RI�GHYHORSPHQWDO�
VWDELOLW\� RI� ELUFK� V\OYHVWULV� OHDYHV�� ��� 3ODFH� RI� &KLVWRSUXGQL� %RXOHYDUG�
DQG� 3DUN� QDPHG� DIWHU�0RVFRZ¶V� WKH� ���WK� DQQLYHUVDU\� FKDUDFWHUL]HG� E\�
H[FHVVLYH� DLU� SROOXWLRQ�� ��� 2XU� RSLQLRQ� WKDW� SROOXWLRQ� RI� &KLVWRSUXGQL�
%RXOHYDUG�FDXVHG�E\�H[SRVXUH�RI�PRWRU�WUDQVSRUW�H[KDXVW�JDVHV��DQG�WKH�
SXULW\�RI�WKH�DLU�LQ�WKH�QDPHG�DIWHU�0RVFRZ¶V�WKH����WK�DQQLYHUVDU\�LV�DOVR�
LQÀXHQFHG�E\�ORFDWHG�FORVH�WR�LW�IDFWRULHV�DQG�ZDVWHZDWHU�WUHDWPHQW�SODQW�

ɈɉɊȿȾȿɅȿɇɂȿ�ȼɅɂəɇɂə�ɊȺɁɅɂȼȺ�ɇȿɎɌɂ�ɇȺ�ɈɊȽȺɇɂɁɆ�
ɑȿɅɈȼȿɄȺ�ɂ�ȽɂȾɊɈȾɂɇȺɆɂɑȿɋɄɂɃ�ɆȿɌɈȾ�ɈɑɂɋɌɄɂ�
ȼɈȾɕ�ɈɌ�ɇȿɎɌȿɉɊɈȾɍɄɌɈȼ
Ⱥ�Ȼ��Ʉɭɚɧɵɲɛɟɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɩɪɨɮ��ɒ�ȿ��Ɍɨɤɚɧɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɨɣ� ɢɡ� ɝɥɨɛɚɥɶɧɵɯ� ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɫɬɢ� ɹɜɥɹɟɬɫɹ�
ɩɪɨɛɥɟɦɚ� ɷɤɨɥɨɝɢɢ�� ɨɫɨɛɟɧɧɨ� ɨɯɪɚɧɵ� ɜɨɞɧɵɯ� ɪɟɫɭɪɫɨɜ� Ɂɟɦɥɢ��
Ȼɨɥɶɲɭɸ� ɨɩɚɫɧɨɫɬɶ� ɜɵɡɵɜɚɸɬ� ɪɚɡɥɢɜɵ� ɧɟɮɬɢ� ɧɚ� ɚɤɜɚɬɨɪɢɢ�
ɦɢɪɨɜɵɯ� ɨɤɟɚɧɨɜ� ɢ� ɦɨɪɟɣ�� ȿɠɟɝɨɞɧɨ� ɜ� Ɇɢɪɨɜɨɣ� ɨɤɟɚɧ� ɩɨɩɚɞɚɟɬ�
ɛɨɥɟɟ����ɦɥɧ��ɬ�ɧɟɮɬɢ�ɢ�ɞɨ�����ɟɝɨ�ɩɥɨɳɚɞɢ�ɭɠɟ�ɩɨɤɪɵɬɵ�ɧɟɮɬɹɧɨɣ�
ɩɥɟɧɤɨɣ�� ɗɬɚ� ɷɤɨɥɨɝɢɱɟɫɤɚɹ� ɤɚɬɚɫɬɪɨɮɚ� ɜɵɡɵɜɚɟɬ� ɧɟ� ɬɨɥɶɤɨ�
ɩɨɪɚɠɟɧɢɟ� ɷɤɨɫɢɫɬɟɦɵ�� ɧɨ� ɢ� ɨɬɪɢɰɚɬɟɥɶɧɨ� ɜɥɢɹɟɬ� ɧɚ� ɡɞɨɪɨɜɶɟ�
ɦɟɫɬɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɦɧɨɝɨɥɟɬɧɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ȼɈɁ�
ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɛɨɥɶɲɢɧɫɬɜɨ� ɥɸɞɟɣ�� ɩɪɨɠɢɜɚɸɳɢɯ� ɧɚ� ɦɟɫɬɚɯ�
ɧɟɮɬɟɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɢ� ɪɚɡɥɢɜɚ� ɧɟɮɬɢ�� ɫɬɪɚɞɚɸɬ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɨɣ�� ɧɟɪɜɧɨɣ� ɢ� ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦɵ�� ȼ� ɫɜɹɡɢ� ɫ�
ɪɟɲɟɧɢɟɦ�ɩɪɨɛɥɟɦɵ�ɪɚɡɥɢɜɚ�ɧɟɮɬɢ�ɦɧɨɣ�ɛɵɥ�ɢɡɭɱɟɧ�ɦɟɯɚɧɢɱɟɫɤɢɣ�
ɦɟɬɨɞ� ɨɱɢɫɬɤɢ� ɜɨɞɵ� ɨɬ� ɧɟɮɬɹɧɵɯ� ɩɹɬɟɧ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɍɟɨɪɟɬɢɱɟɫɤɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɜɥɢɹɧɢɹ� ɪɚɡɥɢɜɚ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɧɚ�
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ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ� ɢ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɹɜɥɟɧɢɹ�
ɜɨɞɨɜɨɪɨɬɚ� ɩɭɬɟɦ� ɩɪɚɤɬɢɱɟɫɤɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɦɨɞɟɥɢ� ɜɨɞɨɜɨɪɨɬɚ�
ɩɪɢ� ɨɱɢɫɬɤɟ� ɜɨɞɵ� ɨɬ� ɧɟɮɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋɤɨɦɩɨɧɨɜɚɧɵ�
ɞɚɧɧɵɟ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɸɳɢɯɫɹ�ɡɚɛɨɥɟɜɚɧɢɣ�ɧɚɫɟɥɟɧɢɹ��ɩɪɨɠɢɜɚɸɳɢɯ�
ɜ� ɦɟɫɬɚɯ� ɪɚɡɥɢɜɚ� ɧɟɮɬɢ�� ɋɤɨɧɫɬɪɭɢɪɨɜɚɧɨ� ɨɛɨɪɭɞɨɜɚɧɢɟ��
ɧɟɨɛɯɨɞɢɦɨɟ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɟɧɢɹ� ɜɨɞɨɜɨɪɨɬɚ� ɞɥɹ� ɨɱɢɫɬɤɢ�
ɜɨɞɧɨɣ� ɫɪɟɞɵ�� ɉɨɫɪɟɞɫɬɜɨɦ� ɫɨɡɞɚɧɧɨɣ� ɭɫɬɚɧɨɜɤɢ� ɛɵɥ� ɩɪɨɜɟɞɟɧ�
ɷɤɫɩɟɪɢɦɟɧɬ� ɫ� ɱɚɢɧɤɚɦɢ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɥɟɧɢɹ� ɜɨɞɨɜɨɪɨɬɚ� ɢ�
ɫ� ɦɚɫɥɹɧɨɣ� ɩɥɟɧɤɨɣ� �ɧɟɮɬɶ��� ȼɨ� ɜɬɨɪɨɦ� ɷɤɫɩɟɪɢɦɟɧɬɟ� ɦɚɫɥɹɧɚɹ�
ɩɥɟɧɤɚ�ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɥɚɫɶ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɱɚɫɬɢ�ɜɢɯɪɟɜɨɣ�ɜɨɪɨɧɤɢ��
Ɂɚɬɟɦ� ɨɬɫɚɫɵɜɚɥɚɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɬɪɭɛɤɢ� ɢɥɢ� ɦɟɞɢɰɢɧɫɤɨɣ� ɝɪɭɲɢ��
Ɋɟɡɭɥɶɬɚɬɵ��Ɍɟɨɪɟɬɢɱɟɫɤɢ�ɢɫɫɥɟɞɨɜɚɧɵ�ɜɥɢɹɧɢɹ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ�ɧɚ�
ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ�ɢ�ɜɵɞɟɥɟɧɵ�ɡɚɛɨɥɟɜɚɧɢɹ�ɱɚɫɬɨ�ɜɫɬɪɟɱɚɸɳɢɯɫɹ�ɭ�
ɦɟɫɬɧɨɝɨ�ɧɚɫɟɥɟɧɢɹ��Ɋɚɫɤɪɵɬɵ�ɩɪɨɛɥɟɦɵ�ɨɯɪɚɧɵ�ɜɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ�ɨɬ�
ɡɚɝɪɹɡɧɟɧɢɹ��ɋɤɨɧɫɬɪɭɢɪɨɜɚɧɚ�ɭɫɬɚɧɨɜɤɚ��ɧɟɨɛɯɨɞɢɦɚɹ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�
ɦɨɞɟɥɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ� ɜɨɞɨɜɨɪɨɬɚ�� ɉɪɨɜɟɞɟɧɵ� ɷɤɫɩɟɪɢɦɟɧɬɵ�
ɩɨɫɪɟɞɫɬɜɨɦ� ɦɨɞɟɥɢ� ɜɨɞɨɜɨɪɨɬɚ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɟɣ�
ɨɱɢɳɟɧɢɹ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɨɞɨɟɦɨɜ�ɨɬ�ɧɟɮɬɢ��ȼɵɜɨɞɵ��Ȼɵɥɨ�ɜɵɹɜɥɟɧɨ��
ɱɬɨ� ɪɚɡɥɢɜ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɩɪɢɜɨɞɢɬ� ɤ� ɩɨɬɪɟɛɥɟɧɢɸ� ɡɚɝɪɹɡɧɟɧɧɨɣ�
ɜɨɞɵ�� ɱɬɨ� ɜ� ɫɜɨɸ�ɨɱɟɪɟɞɶ�� ɹɜɥɹɟɬɫɹ� ɩɪɢɱɢɧɨɣ�ɦɧɨɝɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ��
ɬɚɤɢɯ�ɤɚɤ�ɹɡɜɚ��ɪɚɤ�ɠɟɥɭɞɤɚ��ɩɨɜɪɟɠɞɟɧɢɟ�ɩɟɱɟɧɢ��ɞɟɫɬɪɭɤɰɢɹ�ɩɨɱɟɤ�ɢ�
ɫɩɢɧɧɨɝɨ�ɦɨɡɝɚ��Ⱦɥɹ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ�ɬɚɤɨɝɨ�ɜɥɢɹɧɢɹ�ɪɚɡɥɢɜɚ�ɧɟɮɬɢ�
ɧɚ�ɨɪɝɚɧɢɡɦ�ɛɵɥ�ɢɡɭɱɟɧ�ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ�ɦɟɬɨɞ�ɨɱɢɫɬɤɢ�ɚɤɜɚɬɨɪɢɢ�
ɨɬ�ɧɟɮɬɹɧɵɯ�ɡɚɝɪɹɡɧɟɧɢɣ�

'(7(50,1$7,21�2)�,03$&7�2)�7+(�2,/�63,//�21�7+(�
+80$1�25*$1,60�$1'�+<'52'<1$0,&�0(7+2'�2)�
:$7(5�385,),&$7,21�)520�2,/�352'8&76
$�%��.XDQ\VKEHN
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��3URI��6�(��7RNDQRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��1RZDGD\V��RQH�RI�WKH�JOREDO�SUREOHPV�LV�WKH�SUREOHP�RI�WKH�
HQYLURQPHQW�� HVSHFLDOO\� WKH� SURWHFWLRQ� RI� ZDWHU� UHVRXUFHV� RI� WKH� (DUWK��
*UHDW�GDQJHU�FDXVH�RLO�VSLOOV�LQ�WKH�ZDWHU�VXUIDFHV�RI�WKH�ZRUOG¶V�RFHDQV�
DQG�VHDV��$QQXDOO\�2FHDQV�PLVVHV�PRUH�WKDQ����PLOOLRQ�WRQV�RI�RLO�DQG�XS�
WR�����RI�LWV�DUHD�LV�FRYHUHG�ZLWK�DQ�RLO�¿OP��7KLV�HQYLURQPHQWDO�GLVDVWHU�
LV� QRW� RQO\�GHIHDW� WKH� HFRV\VWHP�EXW� DOVR� DIIHFWV� WKH�KHDOWK�RI� WKH� ORFDO�
SRSXODWLRQ��$V�D�UHVXOW�RI�\HDUV�RI�UHVHDUFK��:+2�KDV�EHHQ�UHYHDOHG�WKDW�
WKH�PDMRULW\�RI�SHRSOH�OLYLQJ�LQ�DUHDV�RI�WKH�RLO�LQGXVWU\�DQG�RLO�VSLOO�VXIIHU�
IURP� GLVHDVHV� RI� WKH� FDUGLRYDVFXODU�� QHUYRXV� DQG� LPPXQH� V\VWHP�� ,Q�
FRQQHFWLRQ�ZLWK�WKH�SUREOHP�RI�RLO�VSLOO�L�HVWDEOLVKHG�PHFKDQLFDO�PHWKRG�
RI�FOHDUDQFH�ZDWHU�VXUIDFH�IURP�RLO�VSLOOV��$LP��7KHRUHWLFDO�GHWHUPLQDWLRQ�
RI� WKH� LPSDFW� RI� WKH� RLO� VSLOO� RQ� KXPDQ� KHDOWK� DQG� WKH� H[SHULPHQWDO�
LQYHVWLJDWLRQ�RI� WKH�SKHQRPHQRQ�RI�ZKLUOSRRO�E\� WKH�SUDFWLFDO�XVDJH�RI�
:KLUOSRRO�PRGHO�LQ�RUGHU�WR�FOHDQ�ZDWHU�IURP�RLO��0DWHULDOV�DQG�PHWKRGV��
'DWD�OLQNHG�FRPPRQ�GLVHDVHV�RI�WKH�SRSXODWLRQ�OLYLQJ�LQ�SODFHV�RI�WKH�RLO�
VSLOO�� 'HVLJQHG� FRQVWUXFWLRQ� QHFHVVDU\� WR� VWXG\� WKH� SKHQRPHQRQ� RI� WKH�
ZKLUOSRRO� WR� FOHDQ�ZDWHU� HQYLURQPHQW��%\�PHDQV� RI� FUHDWHG� LQVWDOODWLRQ�
ZDV�FRQGXFWHG�H[SHULPHQW�ZLWK� WKH�WHD� OHDYHV� WR�VWXG\�WKH�SKHQRPHQRQ�
RI� WKH� ZKLUOSRRO� DQG� RLO� ¿OP� �RLO��� ,Q� WKH� VHFRQG� H[SHULPHQW� WKH� ¿OP�
2LO\�FRQFHQWUDWHG� LQ� WKH�FHQWUDO�SDUW�RI� WKH�YRUWH[HG��7KHQ�DVSLUDWHG�E\�
XVLQJ� WKH� KDQGVHW� RU� PHGLFDO� SHDU�� 5HVXOWV�� 7KHRUHWLFDOO\� LQYHVWLJDWHG�
WKH� LQÀXHQFH� RI� RLO� RQ� WKH� KXPDQ� ERG\� DQG� LVRODWHG� GLVHDVH� IUHTXHQWO\�
HQFRXQWHUHG�LQ�WKH�ORFDO�SRSXODWLRQ��GLVFORVHG�SUREOHPV�RI�SURWHFWLRQ�RI�
ZDWHU� UHVRXUFHV� IURP�SROOXWLRQ��GHVLJQHG� LQVWDOODWLRQ�QHHGHG� WR� FUHDWH� D�
PRGHO�RI�DUWL¿FLDO�ZKLUOSRRO��FRQGXFWHG�H[SHULPHQWV�E\�:KLUOSRRO�PRGHO�
WR�LGHQWLI\�RSSRUWXQLWLHV�IRU�ZDWHU�VXUIDFH�FOHDQLQJ�IURP�RLO��&RQFOXVLRQ��
,W�KDV�EHHQ�UHYHDOHG�WKDW�WKH�RLO�VSLOO�OHDGV�WR�FRQVXPSWLRQ�RI�FRQWDPLQDWHG�
ZDWHU��ZKLFK�LQ�WXUQ��LV�WKH�FDXVH�RI�PDQ\�GLVHDVHV�VXFK�DV�XOFHUV��VWRPDFK�
FDQFHU�� OLYHU�GDPDJH��GHVWUXFWLRQ�RI�NLGQH\�DQG� VSLQDO� FRUG��7R�SUHYHQW�
VXFK� LPSDFW�RI�RLO� VSLOO�RQ� WKH�RUJDQLVP� LW�ZDV�VWXGLHG�D�K\GURG\QDPLF�
PHWKRG�RI�FOHDQLQJ�ZDWHU�IURP�RLO�SROOXWLRQ�

ȼɅɂəɇɂȿ�ɂɇɎȿɄɐɂɈɇɈȽɈ�ɄɈɇɌɊɈɅə�ɇȺ�
ɁȺȻɈɅȿȼȺȿɆɈɋɌɖ�ɌɍȻȿɊɄɍɅȿɁɈɆ�ɋɈɌɊɍȾɇɂɄɈȼ�
ɎɌɂɁɂȺɌɊɂɑȿɋɄɂɏ�ɍɑɊȿɀȾȿɇɂɃ
Ɇ�Ɏ��ɋɭɯɨɪɭɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɍ�Ⱥ��ɑɭɦɚɱɟɧɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɋɩɟɰɢɮɢɤɚ� ɪɚɛɨɬɵ� ɦɟɞɢɰɢɧɫɤɢɯ� ɪɚɛɨɬɧɢɤɨɜ�� ɭɱɢɬɵɜɚɹ�
ɱɚɫɬɵɟ� ɢ� ɬɟɫɧɵɟ� ɤɨɧɬɚɤɬɵ� ɫ� ɛɨɥɶɧɵɦɢ�� ɨɛɭɫɥɨɜɥɢɜɚɟɬ� ɜɵɫɨɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɬɭɛɟɪɤɭɥɟɡɨɦ�ɢɦɟɧɧɨ�ɷɬɨɝɨ�ɤɨɧɬɢɧɝɟɧɬɚ��

ɉɨ� ɪɨɞɭ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɧɚɢɛɨɥɶɲɢɣ� ɪɢɫɤ�
ɡɚɪɚɠɟɧɢɹ� ɢɦɟɸɬ� ɪɚɛɨɬɧɢɤɢ� ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ��
ȼ� ɩɨɫɥɟɞɧɟɟ� ɞɟɫɹɬɢɥɟɬɢɟ� ɜ� ɍɤɪɚɢɧɟ� ɧɚ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� ɭɪɨɜɧɟ�
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ� ɦɟɪɨɩɪɢɹɬɢɹ�� ɧɚɩɪɚɜɥɟɧɧɵɟ� ɧɚ� ɫɧɢɠɟɧɢɟ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɬɭɛɟɪɤɭɥɟɡɨɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɧɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɬɭɛɟɪɤɭɥɟɡɨɦ�ɪɚɛɨɬɧɢɤɨɜ�ɮɬɢɡɢɚɬɪɢɱɟɫɤɢɯ�ɭɱɪɟɠɞɟɧɢɣ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɩɨɤɚɡɚɬɟɥɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɪɚɛɨɬɧɢɤɨɜ�
ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɯ� ɭɱɪɟɠɞɟɧɢɣ� ɜ� ɏɚɪɶɤɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ� ɡɚ�
����±����� ɝɝ�� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɨɮɢɰɢɚɥɶɧɵɯ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ��
Ɋɟɡɭɥɶɬɚɬɵ��ɋ�ɧɚɱɚɥɨɦ�ɷɩɢɞɟɦɢɢ�ɬɭɛɟɪɤɭɥɟɡɚ�ɜ�ɨɛɥɚɫɬɢ�ɪɟɡɤɨ�ɜɨɡɪɨɫɥɚ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɷɬɨɣ� ɢɧɮɟɤɰɢɟɣ� ɪɚɛɨɬɧɢɤɨɜ� ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɯ�
ɭɱɪɟɠɞɟɧɢɣ� ������� ɧɚ� ���� ɬɵɫ�� ɤɨɧɬɢɧɝɟɧɬɚ� ɜ� ����� ɝ�� ɩɪɨɬɢɜ�
������ ɜ� ����� ɝ���� Ɍɟɧɞɟɧɰɢɹ� ɪɨɫɬɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɫɨɯɪɚɧɢɥɚɫɶ� ɢ� ɜ�
ɩɨɫɥɟɞɭɸɳɢɟ� ɝɨɞɵ�� ɩɨɤɚɡɚɬɟɥɢ� ɫɨɫɬɚɜɢɥɢ� �����±������ ɧɚ� ���� ɬɵɫ��
ɤɨɧɬɢɧɝɟɧɬɚ� ɜ� ����±����� ɝɝ�� Ȼɨɥɶɲɚɹ� ɱɚɫɬɶ� ɡɚɛɨɥɟɜɲɢɯ� ɪɚɛɨɬɚɥɚ�
ɜ� ɨɬɞɟɥɟɧɢɹɯ� ɫɬɚɰɢɨɧɚɪɨɜ�� Ȼɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɮɚɤɬɨɪɵ��
ɩɨɜɥɢɹɜɲɢɟ� ɧɚ� ɪɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�� ɩɟɪɟɭɩɥɨɬɧɟɧɢɟ� ɛɨɥɶɧɵɯ� ɜ�
ɩɚɥɚɬɚɯ�ɜ�ɭɫɥɨɜɢɹɯ�ɷɩɢɞɟɦɢɢ��ɪɨɫɬ�ɱɢɫɥɚ�ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɵɯ�ɮɨɪɦ�
ɫ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɵɦ�ɩɟɪɢɨɞɨɦ�ɜɵɞɟɥɟɧɢɹ�ɦɢɤɨɛɚɤɬɟɪɢɣ�ɜɨ�ɜɧɟɲɧɸɸ�
ɫɪɟɞɭ�� ɧɟɫɨɛɥɸɞɟɧɢɟ� ɩɪɨɬɢɜɨɷɩɢɞɟɦɢɱɟɫɤɨɝɨ� ɪɟɠɢɦɚ� ɛɨɥɶɧɵɦɢ�
ɢɡ� ɚɫɨɰɢɚɥɶɧɵɯ� ɝɪɭɩɩ� ɧɚɫɟɥɟɧɢɹ�� ɋɨɛɥɸɞɟɧɢɟ� ɞɟɡɢɧɮɟɤɰɢɨɧɧɨɝɨ�
ɪɟɠɢɦɚ� ɜ� ɨɬɞɟɥɟɧɢɹɯ� ɧɟ� ɩɨɜɥɢɹɥɨ� ɧɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɬɭɛɟɪɤɭɥɟɡɨɦ�
ɫɨɬɪɭɞɧɢɤɨɜ�� Ɋɢɫɤ� ɡɚɪɚɠɟɧɢɹ� ɦɟɞɪɚɛɨɬɧɢɤɨɜ� ɩɨɜɵɲɚɟɬɫɹ� ɡɚ� ɫɱɟɬ�
ɞɥɢɬɟɥɶɧɨɝɨ� ɩɪɟɛɵɜɚɧɢɹ� ɜ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɣ� ɦɢɤɨɛɚɤɬɟɪɢɹɦɢ�
ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɟ�� ɋ� ����� ɝ�� ɛɵɥ� ɜɜɟɞɟɧ� ɦɚɫɨɱɧɵɣ� ɪɟɠɢɦ� ɞɥɹ�
ɛɚɰɢɥɥɹɪɧɵɯ� ɛɨɥɶɧɵɯ� ɩɪɢ� ɜɵɯɨɞɟ� ɢɡ� ɩɚɥɚɬɵ�� ɪɚɡɨɛɳɟɧɢɟ� ɩɨɬɨɤɨɜ�
ɛɨɥɶɧɵɯ�ɦɟɠɞɭ�ɫɬɚɰɢɨɧɚɪɚɦɢ�ɢ�ɨɬɞɟɥɟɧɢɹɦɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɮɨɪɦɵ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɜɵɞɟɥɟɧɢɟ� ©ɱɢɫɬɵɯª� ɡɨɧ� ɞɥɹ� ɫɨɬɪɭɞɧɢɤɨɜ�� ɉɪɨɜɟɞɟɧɚ�
ɪɟɤɨɧɫɬɪɭɤɰɢɹ�ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɯ�ɬɭɛɟɪɤɭɥɟɡɧɵɯ�ɥɚɛɨɪɚɬɨɪɢɣ��ɱɬɨ�
ɩɨɡɜɨɥɢɥɨ�ɥɢɤɜɢɞɢɪɨɜɚɬɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�ɫɨɬɪɭɞɧɢɤɨɜ�ɜ�ɧɢɯ��ɫ������
ɝ��ɧɟ�ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ���ȼ�ɍɤɪɚɢɧɟ�ɪɚɛɨɬɚ�ɩɨ�ɢɧɮɟɤɰɢɨɧɧɨɦɭ�ɤɨɧɬɪɨɥɸ�
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ� ɩɪɢɤɚɡɨɦ� ɆɈɁ� ɍɤɪɚɢɧɵ� ɫ� ����� ɝ�� ɉɪɨɞɨɥɠɟɧɨ�
ɡɨɧɢɪɨɜɚɧɢɟ�ɨɬɞɟɥɟɧɢɣ�ɩɨ�ɫɬɟɩɟɧɢ�ɪɢɫɤɚ�ɢɧɮɢɰɢɪɨɜɚɧɢɹ��ɜɧɟɞɪɟɧɨ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜ� ɡɨɧɚɯ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɣ�
ɜɟɧɬɢɥɹɰɢɢ� ɢ� ɤɪɭɝɥɨɫɭɬɨɱɧɨ� ɷɤɪɚɧɢɪɨɜɚɧɧɵɯ� ɍɎɈ�ɨɛɥɭɱɚɬɟɥɟɣ��
ɩɪɟɞɭɫɦɨɬɪɟɧɨ� ɧɨɲɟɧɢɟ� ɫɨɬɪɭɞɧɢɤɚɦɢ� ɜ� ɷɬɨɣ� ɡɨɧɟ� ɪɟɫɩɢɪɚɬɨɪɨɜ��
ȼɜɟɞɟɧɢɟ� ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɜ� ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɯ�
ɭɱɪɟɠɞɟɧɢɹɯ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ�ɭɥɭɱɲɟɧɢɸ�ɭɫɥɨɜɢɣ�ɬɪɭɞɚ�ɢ�ɫɧɢɠɟɧɢɸ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɫɨɬɪɭɞɧɢɤɨɜ�ɜ���ɪɚɡɚ� ������ ɝɨɞ�±�������ɧɚ����� ɬɵɫ��
ɪɚɛɨɬɚɸɳɢɯ���ȼɵɜɨɞɵ��Ɂɚ�ɫɱɟɬ�ɛɨɥɟɟ�ɞɥɢɬɟɥɶɧɨɝɨ�ɢ�ɱɚɫɬɨɝɨ�ɤɨɧɬɚɤɬɚ�
ɪɚɛɨɬɧɢɤɨɜ� ɮɬɢɡɢɚɬɪɢɱɟɫɤɢɯ� ɭɱɪɟɠɞɟɧɢɣ� ɫ� ɢɧɮɢɰɢɪɨɜɚɧɧɨɣ�
ɦɢɤɨɛɚɤɬɟɪɢɹɦɢ� ɬɭɛɟɪɤɭɥɟɡɚ� ɫɪɟɞɨɣ�� ɫɪɟɞɢ� ɪɚɛɨɬɧɢɤɨɜ� ɨɬɦɟɱɚɸɬɫɹ�
ɛɨɥɟɟ� ɜɵɫɨɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɬɭɛɟɪɤɭɥɟɡɨɦ�� ȼɜɟɞɟɧɢɟ�
ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɤɨɧɬɪɨɥɹ� ɩɨɡɜɨɥɢɥɨ� ɫɧɢɡɢɬɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɬɭɛɟɪɤɭɥɟɡɨɦ�ɪɚɛɨɬɧɢɤɨɜ�ɩɪɨɬɢɜɨɬɭɛɟɪɤɭɥɟɡɧɵɯ�ɭɱɪɟɠɞɟɧɢɣ�

())(&7�2)�7+(�7%�,1)(&7,21�&21752/�,1�7%�+($/7+�
&$5(�6(77,1*6�21�7%�,1)(&7,21�2)�+($/7+�&$5(�
:25.(56
0�)��6XNKRUXNRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��7�$��&KXPDFKHQNR
.KDUNRY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.KDUNRY��8NUDLQH

,QWURGXFWLRQ�� ,Q� WXEHUFXORVLV� KHDOWK� FDUH� VHWWLQJV� KHDOWK� FDUH� ZRUNHUV�
FRPH�LQ�FRQWDFW�ZLWK�SHRSOH�ZKR�KDYH�7%�GLVHDVH��,Q�WKH�ODVW�GHFDGH�LQ�
8NUDLQH�PHDVXUHV�DLPHG�DW� UHGXFLQJ�RI�7%� LQIHFWLRQV�DPRQJ� WKH�KHDOWK�
FDUH�ZRUNHUV�KDYH�EHHQ�GHYHORSHG�RQ�DW�WKH�VWDWH�OHYHO��$LP��7R�HVWLPDWH�
WKH�HIIHFW�RI� WKH�7%�LQIHFWLRQ�FRQWURO�RQ�7%�LQIHFWLRQ�RI� WKH�KHDOWK�FDUH�
ZRUNHUV� LQ� 7%� KHDOWK� FDUH� VHWWLQJV�� 0DWHULDOV� DQG� PHWKRGV�� 2I¿FLDO�
VWDWLVWLFV�RI�7%�LQFLGHQFH�UDWHV�DPRQJ�WKH�KHDOWK�FDUH�ZRUNHUV�LQ�7%�KHDOWK�
FDUH�VHWWLQJV�LQ�WKH�.KDUNRY�UHJLRQ�LQ�����±�����ZHUH�DQDO\]HG��5HVXOWV��
:LWK� WKH� EHJLQQLQJ� RI� WKH� 7%� HSLGHPLF� WKH� LQFLGHQFH� RI� WKLV� LQIHFWLRQ�
DPRQJ� WKH� KHDOWK� FDUH� ZRUNHUV� KDV� GUDPDWLFDOO\� LQFUHDVHG� LQ� UHJLRQ�
�������SHU�����WKRXVDQG�RI�FRQWLQJHQW�LQ������DJDLQVW�������LQ��������7KH�
JURZWK� WUHQG� RI�PRUELGLW\� SHUVLVWHG� LQ� VXEVHTXHQW� \HDUV�� LQFLGHQFH� UDWH�
ZDV������±������SHU�����WKRXVDQG�RI�FRQWLQJHQW�LQ�����±������7KH�PDLQ�
IDFWRUV� WKDW� DIIHFWHG� WKH� JURZWK� RI� GLVHDVH� KDYH� EHHQ� GHWHUPLQHG��7KH\�
DUH��FRPSDFWLRQ�RI�SDWLHQWV� LQ� WKH�ZDUGV�XQGHU� WKH�HSLGHPLF�FRQGLWLRQV��
JURZLQJ�QXPEHU�RI�GUXJ�UHVLVWDQW�IRUPV�ZLWK�D�ORQJHU�SHULRG�RI�DOORFDWLRQ�
RI� P\FREDFWHULD� LQ� WKH� HQYLURQPHQW�� IDLOXUH� RI� DQWLHSLGHPLF� PHDVXUHV�
E\� VLFN� SHUVRQV� IURP� DQWLVRFLDO� JURXSV��.HHSLQJ� RI� GLVLQIHFWLRQ� UHJLPH�
LQ� WKH�7%�KHDOWK�FDUH�VHWWLQJV�GLG�QRW�DIIHFW� WKH�KHDOWK�FDUH�ZRUNHUV�7%�
LQIHFWLRQ��7KH�ULVN�RI�LQIHFWLRQ�DPRQJ�KHDOWK�FDUH�ZRUNHUV�LQFUHDVHV�GXH�
WR�SURORQJHG�VWD\� LQ�P\FREDFWHULD� LQIHFWHG�DLU��6LQFH������SHUVRQV�ZKR�
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KDYH�VXVSHFWHG�RU�FRQ¿UPHG�WXEHUFXORVLV�GLVHDVH�PXVW�XVH�RI�UHVSLUDWRU\�
SURWHFWLYH�HTXLSPHQW�ZKHQ�OHDYLQJ�WKH�FKDPEHU��DGPLQLVWUDWLYH�PHDVXUHV��
VHSDUDWLRQ�RI�SDWLHQWV�LQWR�VWUHDPV�GHSHQGLQJ�RQ�WKH�IRUP�RI�WKH�GLVHDVH��
WKH�VHOHFWLRQ�RI�³FOHDQ´�DUHDV� IRU�KHDOWK�FDUH�ZRUNHUV� LQ�7%�KHDOWK�FDUH�
VHWWLQJV�KDYH�EHHQ�LPSOHPHQWHG��7%�EDFWHULRORJ\�ODERUDWRULHV�KDYH�EHHQ�
UHFRQVWUXFWHG�� DIWHU� WKDW� 7%�PRUELGLW\� RI� WKH� KHDOWK� FDUH� ZRUNHUV� KDYH�
EHHQ� HOLPLQDWHG�� VLQFH� ����� 7%� FDVHV� ZHUHQ¶W� UHJLVWHUHG�� ,Q� 8NUDLQH��
LQIHFWLRQ�FRQWURO�LV�UHJXODWHG�E\�WKH�RUGHU�RI�0LQLVWU\�RI�+HDOWK�RI�8NUDLQH�
VLQFH� ������ ,PSOHPHQWDWLRQ� RI� WKH� LQIHFWLRQ� FRQWURO� LQ� WKH� 7%� KHDOWK�
FDUH� VHWWLQJV� KHOSHG� WR� LPSURYH�ZRUNLQJ� FRQGLWLRQV� DQG� UHGXFH� WKH�7%�
LQFLGHQFH�RI�WKH�KHDOWK�FDUH�ZRUNHUV�LQ���WLPHV��LQ������±�������SHU�����
WKRXVDQG�HPSOR\HHV���&RQFOXVLRQ��'XH� WR� WKH� ORQJHU�DQG�PRUH� IUHTXHQW�
FRQWDFW�RI�KHDOWK�FDUH�ZRUNHUV�LQ�WKH�7%�KHDOWK�FDUH�VHWWLQJV�ZLWK�LQIHFWHG�
HQYLURQPHQW� E\�0\FREDFWHULXP� WXEHUFXORVLV�� ZH� KDYH� REVHUYHG� KLJKHU�
7%�LQFLGHQFH�UDWHV�DPRQJ�WKH�KHDOWK�FDUH�ZRUNHUV��,PSOHPHQWDWLRQ�RI�WKH�
LQIHFWLRQ�FRQWURO�LQ�7%�KHDOWK�FDUH�VHWWLQJV�KDV�UHGXFHG�7%�LQFLGHQFH�UDWH�
DPRQJ�WKH�KHDOWK�FDUH�ZRUNHUV�

ȺɇȺɅɂɁ�ɁȺȻɈɅȿȼȺȿɆɈɋɌɂ�ȾȿɌɋɄɈȽɈ�ɇȺɋȿɅȿɇɂə�
ɊȿɋɉɍȻɅɂɄɂ�ɆɈɊȾɈȼɂə
ɇ�Ⱥ��Ʉɚɥɚɛɤɢɧ��Ⱦ�ȼ��Ȼɚɪɚɧɨɜ��Ɉ�ɉ��Ȼɚɥɵɤɨɜɚ��Ʌ�ȼ��Ɇɚɬɜɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɩɪɨɮ��Ʌ�ȼ��ɇɨɜɢɤɨɜɚ
ɇɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� Ɇɨɪɞɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�ɇ��ɉ��Ɉɝɚɪɟɜɚ��ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɞɨɪɨɜɶɟ� ɞɟɬɟɣ� ±� ɧɟɨɬɴɟɦɥɟɦɚɹ� ɱɚɫɬɶ� ɨɛɳɟɫɬɜɟɧɧɨɝɨ�
ɡɞɨɪɨɜɶɹ�� Ɉɧɨ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɭɪɨɜɟɧɶ� ɫɨɰɢɚɥɶɧɨɝɨ� ɢ�
ɦɚɬɟɪɢɚɥɶɧɨɝɨ� ɛɥɚɝɨɩɨɥɭɱɢɹ� ɧɚɫɟɥɟɧɢɹ� ɫɬɪɚɧɵ�� ɧɨ� ɢ� ɭɪɨɜɟɧɶ�
ɫɚɧɢɬɚɪɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɦɟɞɢɰɢɧɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ��
ɋɨɯɪɚɧɟɧɢɟ�ɡɞɨɪɨɜɶɹ�ɞɟɬɟɣ�ɹɜɥɹɟɬɫɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨ�ɜɚɠɧɨɣ�ɡɚɞɚɱɟɣ��
ɬ�ɤ��ɨɩɪɟɞɟɥɹɟɬ�ɛɭɞɭɳɟɟ�ɧɚɲɟɣ�ɫɬɪɚɧɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɜɟɫɬɢ�
ɚɧɚɥɢɡ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� Ɋɟɫɩɭɛɥɢɤɢ� Ɇɨɪɞɨɜɢɹ�
�ɊɆ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ�
ɞɟɬɟɣ� ɦɥɚɞɲɟɝɨ� ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɲɤɨɥ�
ɊɆ� ɜ� ����� ɝ�� ȼ� ɢɫɫɥɟɞɭɟɦɭɸ� ɝɪɭɩɩɭ� ɜɯɨɞɢɥɢ� ɭɱɟɧɢɤɢ� ɧɚɱɚɥɶɧɵɯ�
ɤɥɚɫɫɨɜ�� ɤɚɤ� ɝɨɪɨɞɫɤɢɯ�� ɬɚɤ� ɢ� ɫɟɥɶɫɤɢɯ� ɲɤɨɥ�� ɜ� ɪɚɜɧɨɦ� ɩɨɥɨɜɨɦ�
ɫɨɨɬɧɨɲɟɧɢɢ��ɋɥɭɱɚɣɧɚɹ�ɜɵɛɨɪɤɚ�ɫɨɫɬɚɜɢɥɚ�����ɭɱɟɧɢɤɨɜ�ɧɚɱɚɥɶɧɵɯ�
ɤɥɚɫɫɨɜ� ��� ɤɥɚɫɫ��� Ȼɨɥɶɲɚɹ� ɱɚɫɬɶ� ɢɡ� ɧɢɯ� ±� ��� ɞɟɬɟɣ� ±� ɪɭɫɫɤɢɟ� ɩɨ�
ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ�����ɞɟɬɟɣ�±�ɦɨɪɞɜɚ�����±�ɬɚɬɚɪɫɤɨɣ�ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ��
Ȼɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɚɧɤɟɬɵ� ɬɢɩɚ� +%6&� �ɚɧɤɟɬɵ� ɞɥɹ� ɦɥɚɞɲɢɯ�
ɲɤɨɥɶɧɢɤɨɜ� ɩɨ� ɤɨɦɩɥɟɤɫɧɨɣ� ɨɰɟɧɤɟ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ��� ɇɚ� ɧɚɲ�
ɜɡɝɥɹɞ��ɨɧɢ�ɧɚɢɛɨɥɟɟ�ɩɨɥɧɨ�ɨɰɟɧɢɜɚɸɬ�ɫɨɫɬɨɹɧɢɟ�ɡɞɨɪɨɜɶɹ�ɪɟɛɟɧɤɚ��
ɑɬɨɛɵ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɧɟ� ɭɬɨɦɢɥɨ� ɞɟɬɟɣ�� ɦɵ� ɜɧɟɫɥɢ� ɧɟɤɨɬɨɪɵɟ�
ɤɨɪɪɟɤɬɢɜɵ�� ɧɚ� ɫɬɪɚɧɢɰɚɯ� ɚɧɤɟɬɵ� ɩɨɦɟɫɬɢɥɢ� ɢɡɨɛɪɚɠɟɧɢɹ� ɝɟɪɨɟɜ�
ɞɟɬɫɤɢɯ�ɦɭɥɶɬɮɢɥɶɦɨɜ��Ɍɚɤɠɟ�ɛɵɥ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�
ɞɨɤɥɚɞ�ɨ� ɫɚɧɢɬɚɪɧɨ�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ�ɨɛɫɬɚɧɨɜɤɟ� ɜ�ɊɆ�ɡɚ������
����� ɝɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɱɟɧɢɤɢ� ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ� ɨɬɡɵɜɚɦɢ� ɨɰɟɧɢɥɢ�
ɪɚɡɦɟɳɟɧɢɟ� ɢɡɨɛɪɚɠɟɧɢɣ� ɝɟɪɨɟɜ� ɥɸɛɢɦɵɯ� ɦɭɥɶɬɮɢɥɶɦɨɜ� ɧɚ�
ɫɬɪɚɧɢɰɚɯ� ɚɧɤɟɬɵ�� ɋɬɪɭɤɬɭɪɚ� ɚɧɤɟɬɵ� ɩɨɡɜɨɥɢɥɚ� ɨɰɟɧɢɬɶ� ɛɨɥɶɲɨɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɩɨɤɚɡɚɬɟɥɟɣ�� ɍ� ɧɟɤɨɬɨɪɵɯ� ɪɟɛɹɬ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ�
ɝɟɧɟɬɢɱɟɫɤɢɟ� ɨɬɤɥɨɧɟɧɢɹ� ɩɨ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ɨɛɨɢɯ�
ɪɨɞɢɬɟɥɟɣ�� ɤɨɬɨɪɵɟ� ɹɜɥɹɸɬɫɹ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɬɪɢɝɝɟɪɧɵɦɢ�
ɮɚɤɬɨɪɚɦɢ� ɞɥɹ� ɪɚɡɜɢɬɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ȼɵɥɨ� ɜɵɹɜɥɟɧɨ� ɧɚɪɭɲɟɧɢɟ�
ɩɢɬɚɧɢɹ�ɢ�ɧɟɩɪɚɜɢɥɶɧɵɣ�ɨɛɪɚɡ�ɠɢɡɧɢ�ɭ�ɛɨɥɶɲɢɧɫɬɜɚ�ɞɟɬɟɣ��Ɉɬ�ɷɬɢɯ�
ɞɜɭɯ�ɮɚɤɬɨɪɨɜ� ɧɚɩɪɹɦɭɸ� ɡɚɜɢɫɢɬ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ��ɋɚɦɢ� ɪɟɛɹɬɚ�
ɨɬɦɟɱɚɸɬ�� ɱɬɨ� ɱɚɳɟ� ɛɨɥɟɸɬ� ɈɊȼɂ� ɢ� ɈɊɁ�� ɉɪɨɜɟɞɟɧ� ɦɨɧɢɬɨɪɢɧɝ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɞɨɤɥɚɞɚ� ɩɨ� ɊɆ� ɡɚ� ���������� ɝɝ�� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� Ȼɵɥɨ� ɜɵɹɜɥɟɧɨ� ɟɟ� ɩɨɜɵɲɟɧɢɟ� ɫɪɟɞɢ� ɜɫɟɝɨ�
ɞɟɬɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ�ɫ��������ɜ������ɝ��ɞɨ��������ɜ������ɝ��ɜ�ɨɫɧɨɜɧɨɦ�
ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ� ɩɨɪɚɠɟɧɢɹ� ɨɪɝɚɧɨɜ� ɞɵɯɚɧɢɹ� ɢ� ɩɢɳɟɜɚɪɟɧɢɹ��
ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɩɨɥɭɱɟɧɧɵɟ� ɧɚɦɢ� ɞɚɧɧɵɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɨɩɪɨɫɚ�
ɨ� ɧɚɪɭɲɟɧɧɨɦ� ɩɢɬɚɧɢɢ� ɢ� ɧɟɩɪɚɜɢɥɶɧɨɦ� ɨɛɪɚɡɟ� ɠɢɡɧɢ�� ȼɵɜɨɞɵ��
Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɛɨɥɶɲɢɦ�
ɤɨɥɢɱɟɫɬɜɨɦ�ɮɚɤɬɨɪɨɜ��ɬɪɢɝɝɟɪɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ�ɪɚɡɜɢɬɢɹ�ɩɚɬɨɥɨɝɢɢ��
ɜ� ɱɚɫɬɧɨɫɬɢ� ɧɚɪɭɲɟɧɢɟɦ� ɩɢɬɚɧɢɹ� ɢ� ɧɟɩɪɚɜɢɥɶɧɵɦ� ɨɛɪɚɡɨɦ�ɠɢɡɧɢ��
ɩɨɷɬɨɦɭ�ɢɯ�ɧɭɠɧɨ�ɭɱɢɬɵɜɚɬɶ�ɞɥɹ�ɛɨɥɟɟ�ɞɨɫɬɨɜɟɪɧɨɝɨ�ɚɧɚɥɢɡɚ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��3URI��/�9��1RYLNRYD
2JDUHY�1DWLRQDO�5HVHDUFK�0RUGRYLD�6WDWH�8QLYHUVLW\��6DUDQVN��5XVVLD

,QWURGXFWLRQ�� &KLOGUHQ¶V� KHDOWK� ±� DQ� LQWHJUDO� SDUW� RI� SXEOLF� KHDOWK�� ,W�
LV� FKDUDFWHUL]HG� QRW� RQO\� E\� WKH� OHYHO� RI� VRFLDO� DQG�PDWHULDO�ZHOIDUH� RI�

WKH� SRSXODWLRQ�� EXW� WKH� OHYHO� RI� KHDOWK� HGXFDWLRQ� DQG� PHGLFDO� DFWLYLW\��
0DLQWDLQLQJ� WKH� KHDOWK� RI� FKLOGUHQ� LV� DQ� LPSRUWDQW� WDVN� RI� VWDWH� VLQFH�
GHWHUPLQHV� WKH� IXWXUH� RI� RXU� FRXQWU\�� $LP�� 7KH� SXUSRVH� ±� WR� DQDO\]H�
WKH� LQFLGHQFH� RI� FKLOG� SRSXODWLRQ� LQ� WKH� 5HSXEOLF� RI� 0RUGRYLD� �50���
0DWHULDOV�DQG�PHWKRGV��:H�FRQGXFWHG�D�VXUYH\�RI�SULPDU\�VFKRRO�FKLOGUHQ�
LQ� VFKRROV� 50� LQ� ����� \HDUV�� 7KH� VWXGLHG� JURXS� FRQVLVWHG� RI� SULPDU\�
VFKRRO�SXSLOV��ERWK�XUEDQ�DQG�UXUDO�VFKRROV��DQ�HTXDO�VH[�UDWLR��5DQGRP�
VDPSOLQJ�ZDV�����SULPDU\�VFKRRO�SXSLOV� ��WK�JUDGH���0RVW�RI� WKHP�±����
FKLOGUHQ� ±� UXVVLDQ� E\� QDWLRQDOLW\�� ��� FKLOGUHQ� ±�PRUGRYLDQV�� ��� ±� WDWDU�
QDWLRQDOLW\�� 4XHVWLRQQDLUHV� ZHUH� XVHG� W\SH� +%6&� �TXHVWLRQQDLUH� IRU�
\RXQJHU� VWXGHQWV� RQ� D� FRPSUHKHQVLYH� DVVHVVPHQW� RI� KHDOWK� VWDWXV��� ,Q�
RXU� YLHZ�� WKH\� DUH�PRVW� IXOO\� DVVHVV� WKH� VWDWH� RI� KHDOWK�RI� WKH� FKLOG��7R�
TXHVWLRQLQJ�QRW�WLUHG�NLGV��ZH�PDGH�VRPH�DGMXVWPHQWV��SUR¿OHV�RQ�SDJHV�
SODFHG�FKLOGUHQ¶V�FDUWRRQ�FKDUDFWHUV�LPDJH��$OVR�DQDO\]HG�WKH�VWDWH�UHSRUW�
RQ� WKH�HSLGHPLRORJLFDO� VLWXDWLRQ� LQ� WKH�5HSXEOLF�RI�0RUGRYLD� IRU������
����� \HDUV��5HVXOWV�� 3XSLOV� SRVLWLYH� UHYLHZV� RYHUDOO� RFFXSDQF\� IDYRULWH�
FDUWRRQ�KHURHV�LPDJHV�RQ�WKH�SDJHV�RI�WKH�TXHVWLRQQDLUH��6WUXFWXUH�RI�WKH�
TXHVWLRQQDLUH�DOORZHG�XV�WR�HVWLPDWH�D�ODUJH�QXPEHU�RI�LQGLFDWRUV��6RPH�
JX\V� KDYH� LGHQWL¿HG� JHQHWLF� DEQRUPDOLWLHV� LQ�PRUSKRORJLFDO� SDUDPHWHUV�
RI� ERWK� SDUHQWV�ZKR� DUH� GLUHFWO\� WULJJHU� IDFWRUV� IRU� WKH� GHYHORSPHQW� RI�
WKH� GLVHDVH�� ,W� ZDV� UHYHDOHG� PDOQXWULWLRQ� DQG� XQKHDOWK\� OLIHVW\OH� PRVW�
FKLOGUHQ��)URP� WKHVH� ODVW� WZR� IDFWRUV�GHSHQGV�KHDOWK��7KH�JX\V� VD\� WKDW�
RIWHQ�VXIIHU�IURP�$59,�DQG�$5'��0RQLWRULQJ�RI�6WDWH�UHSRUW�RQ�0RUGRYLD�
IRU�����������\HDUV�FKLOG�PRUELGLW\��,W�KDV�EHHQ�UHYHDOHG�LWV�LQFUHDVH�RI�
WKH� WRWDO� FKLOG� SRSXODWLRQ�ZLWK� ������� LQ� ����� \HDUV� WR� ������� LQ� �����
\HDUV��PDLQO\�GXH�WR�LQFUHDVHG�GHVWUXFWLRQ�RI�WKH�UHVSLUDWRU\�DQG�GLJHVWLYH�
V\VWHP�� 7KLV� FRQ¿UPV� RXU� ¿QGLQJV� IURP� D� VXUYH\� RI� HDWLQJ� GLVRUGHUV�
DQG� XQKHDOWK\� OLIHVW\OH�� &RQFOXVLRQ�� 7KH� LQFLGHQFH� RI� FKLOG� SRSXODWLRQ�
LV� GHWHUPLQHG� E\�PDQ\� IDFWRUV�� WULJJHULQJ�PHFKDQLVPV� RI� SDWKRORJ\�� LQ�
SDUWLFXODU�PDOQXWULWLRQ�DQG�XQKHDOWK\�OLIHVW\OH��VR�WKH\�PXVW�EH�WDNHQ�LQWR�
DFFRXQW�IRU�D�PRUH�UHOLDEOH�DQDO\VLV�

ɎȺɄɌɈɊɕ�ɈɐȿɇɄɂ�ɉɋɂɏɂȺɌɊɂɑȿɋɄɈɃ�ȻɈɅɖɇɂɐɕ�
ɂ�ɅȿɑȺɓȿȽɈ�ȼɊȺɑȺ�ɉɈ�Ɇɇȿɇɂɘ�ɉȺɐɂȿɇɌɈȼ��
ɋɌɊȺȾȺɘɓɂɏ�ɉɈȽɊȺɇɂɑɇɕɆɂ�ɉɋɂɏɂɑȿɋɄɂɆɂ�
ɊȺɋɋɌɊɈɃɋɌȼȺɆɂ
ə�ȼ��Ɇɚɥɵɝɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ȼ�Ⱦ��ɐɵɝɚɧɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ�
ɨɩɪɟɞɟɥɹɟɬ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɟ� ɩɨɜɟɞɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ�� ɝɨɬɨɜɧɨɫɬɶ�
ɩɨɜɬɨɪɧɨ� ɨɛɪɚɳɚɬɶɫɹ� ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ�� ɪɟɤɨɦɟɧɞɨɜɚɬɶ�
ɭɱɪɟɠɞɟɧɢɟ� ɡɧɚɤɨɦɵɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ� ɮɚɤɬɨɪɨɜ�
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɥɟɱɟɧɢɟɦ� ɜ� ɫɬɚɰɢɨɧɚɪɟ� ɢ� ɮɚɤɬɨɪɨɜ� ɨɰɟɧɤɢ�
ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ� ɩɚɰɢɟɧɬɚɦɢ�� ɫɬɪɚɞɚɸɳɢɦɢ� ɩɨɝɪɚɧɢɱɧɵɦɢ�
ɩɫɢɯɢɱɟɫɤɢɦɢ�ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�����ɩɚɰɢɟɧɬɨɜ��
ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɭɱɪɟɠɞɟɧɢɢ�� ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɟɦɫɹ� ɧɚ�
ɩɨɝɪɚɧɢɱɧɵɯ�ɩɫɢɯɢɱɟɫɤɢɯ�ɪɚɫɫɬɪɨɣɫɬɜɚɯ��ɉɪɢ�ɧɚɛɨɪɟ�ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɢɧɬɟɪɜɶɸ� ɤɚɠɞɨɝɨ� ɬɢɩɚ� �ɧɚ� ɨɰɟɧɤɭ� ɛɨɥɶɧɢɰɵ� ɢ�
ɜɪɚɱɚ��ɜ�ɪɚɡɪɟɡɟ�ɬɢɩɚ�ɩɟɪɜɨɝɨ�ɜɨɩɪɨɫɚ�ɛɵɥɢ�ɜɵɫɬɚɜɥɟɧɵ�ɧɟɫɜɹɡɚɧɧɵɟ�
ɤɜɨɬɵ�� ɧɚ� ɬɢɩ� ɩɚɰɢɟɧɬɚ� �ɩɟɪɜɢɱɧɵɣ�ɩɨɜɬɨɪɧɵɣ��� ɩɨɥ�� ɜɨɡɪɚɫɬ��
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ� ɝɪɭɩɩɭ�� Ʉɚɱɟɫɬɜɟɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɧɟɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɦɟɬɨɞɨɦ� ɝɥɭɛɢɧɧɵɯ� ɢɧɬɟɪɜɶɸ� �Ƚɂ��� Ƚɂ� ɩɪɨɜɨɞɢɥɢɫɶ�
ɡɚ�����ɞɧɹ�ɞɨ�ɜɵɩɢɫɤɢ�±�ɧɚ�ɦɨɦɟɧɬ��ɤɨɝɞɚ�ɩɚɰɢɟɧɬɵ�ɦɨɝɥɢ�ɨɰɟɧɢɬɶ�
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�ɛɨɥɶɧɢɰɟɣ�ɢ�ɟɟ�ɚɬɪɢɛɭɬɢɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ȼ�
ɯɨɞɟ�Ƚɂ�ɡɚɞɚɜɚɥɢɫɶ�ɨɬɤɪɵɬɵɟ�ɜɨɩɪɨɫɵ��ȼ�ɫɢɥɭ�ɬɨɝɨ��ɱɬɨ�ɜ�ɩɫɢɯɢɚɬɪɢɢ�
ɜ�ɟɳɟ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ��ɱɟɦ�ɜ�ɞɪɭɝɢɯ�ɦɟɞɢɰɢɧɫɤɢɯ�ɫɩɟɰɢɚɥɶɧɨɫɬɹɯ��
ɢɦɟɟɬ�ɡɧɚɱɟɧɢɟ�ɤɨɧɬɚɤɬ�ɜɪɚɱɚ�ɫ�ɩɚɰɢɟɧɬɨɦ��ɛɟɫɟɞɚ�ɹɜɥɹɟɬɫɹ�ɜɟɞɭɳɢɦ�
ɦɟɬɨɞɨɦ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ�� ɨɰɟɧɤɢ� ɞɢɧɚɦɢɤɢ� ɫɨɫɬɨɹɧɢɹ��
ɚ� ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɫɩɨɫɨɛɨɦ� ɨɤɚɡɚɧɢɹ� ɩɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ��� ɧɚɦɢ� ɛɵɥɚ� ɜɵɞɜɢɧɭɬɚ� ɝɢɩɨɬɟɡɚ� ɨɛ� ɨɫɨɛɨɦ� ɡɧɚɱɟɧɢɢ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɜɪɚɱɚ� ɤɚɤ� ɮɚɤɬɨɪɚ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɥɟɱɟɧɢɟɦ�� ɋ�
ɭɱɟɬɨɦ�ɷɬɨɣ�ɝɢɩɨɬɟɡɵ�ɧɚɦɢ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ���ɬɢɩɚ�Ƚɂ�����ɧɚ�ɨɰɟɧɤɭ�
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɥɟɱɟɧɢɟɦ� ɢ�� ��� ɧɚ� ɨɰɟɧɤɭ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶɸ�
ɪɚɛɨɬɨɣ�ɜɪɚɱɚ��ɉɨɫɤɨɥɶɤɭ�ɫɬɪɭɤɬɭɪɚ�ɢɧɬɟɪɜɶɸ�ɛɵɥɚ�ɫɯɨɠɟɣ��ɤɚɠɞɵɣ�
ɩɚɰɢɟɧɬ� ɭɱɚɫɬɜɨɜɚɥ� ɬɨɥɶɤɨ� ɜ� �� ɬɢɩɟ� Ƚɂ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɤɨɧɤɪɟɬɧɨɦɭ�
ɩɚɰɢɟɧɬɭ�ɩɟɪɜɵɣ�ɜɨɩɪɨɫ�ɜ�ɯɨɞɟ�Ƚɂ�ɡɚɞɚɜɚɥɫɹ�ɜ�ɨɞɧɨɦ�ɢɡ���ɜɚɪɢɚɧɬɨɜ��
��ɣ� ɬɢɩ�Ƚɂ�±� ɨɰɟɧɤɚ� ɛɨɥɶɧɢɰɵ� ��� ɢɧɬɟɪɜɶɸ��� ���Ʉɚɤɢɟ� ɚɫɫɨɰɢɚɰɢɢ�
ȼɚɦ�ɩɪɢɯɨɞɹɬ�ɧɚ�ɭɦ�ɩɪɢ�ɭɩɨɦɢɧɚɧɢɢ�ɛɨɥɶɧɢɰɵ��ɜ�ɤɨɬɨɪɨɣ�ȼɵ�ɫɟɣɱɚɫ�
ɩɪɨɯɨɞɢɬɟ� ɥɟɱɟɧɢɟ"� �ɜɚɪɢɚɧɬ� ���� ɉɨ� ȼɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɩɨ� ɤɚɤɢɦ�
ɩɚɪɚɦɟɬɪɚɦ�ɥɸɞɢ�ɨɰɟɧɢɜɚɸɬ�ɫɜɨɟ�ɧɚɯɨɠɞɟɧɢɟ�ɜ�ɛɨɥɶɧɢɰɟ"��ɜɚɪɢɚɧɬ�
���� ���Ʉɚɤ� ɛɵ�ȼɵ�ɨɰɟɧɢɥɢ� ɫɜɨɸ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ� ɩɪɟɛɵɜɚɧɢɟɦ� ɜ�
ɷɬɨɣ�ɛɨɥɶɧɢɰɟ"�ɉɨɱɟɦɭ�ȼɵ�ɞɚɥɢ�ɢɦɟɧɧɨ�ɬɚɤɭɸ�ɨɰɟɧɤɭ"����ɑɬɨ�ȼɚɦ�
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ɩɨɧɪɚɜɢɥɨɫɶ�ɜ�ɛɨɥɶɧɢɰɟ"����ɑɬɨ�ȼɚɦ�ɧɟ�ɩɨɧɪɚɜɢɥɨɫɶ�ɜ�ɛɨɥɶɧɢɰɟ"����
ȿɫɬɶ� ɥɢ� ɭ�ȼɚɫ� ɨɩɵɬ� ɩɪɟɛɵɜɚɧɢɹ� ɜ� ɞɪɭɝɨɣ� ɫɬɚɰɢɨɧɚɪɧɨɣ� ɛɨɥɶɧɢɰɟ"�
ȼ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɬɨɣ� ɛɨɥɶɧɢɰɟɣ�� ɱɟɦ� ɷɬɚ� ɛɨɥɶɧɢɰɚ� ɥɭɱɲɟ"� ɑɟɦ� ɨɧɚ�
ɯɭɠɟ"� ��ɣ� ɬɢɩ�Ƚɂ�±� ɨɰɟɧɤɚ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ� ��� ɢɧɬɟɪɜɶɸ��� ���Ʉɚɤɢɟ�
ɚɫɫɨɰɢɚɰɢɢ� ȼɚɦ� ɩɪɢɯɨɞɹɬ� ɧɚ� ɭɦ� ɩɪɢ� ɭɩɨɦɢɧɚɧɢɢ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ"�
�ɜɚɪɢɚɧɬ�����ɉɨ�ȼɚɲɟɦɭ�ɦɧɟɧɢɸ��ɧɚ�ɱɬɨ�ɥɸɞɢ�ɨɛɪɚɳɚɸɬ�ɜɧɢɦɚɧɢɟ�
ɩɪɢ�ɨɰɟɧɤɟ�ɥɟɱɚɳɟɝɨ�ɜɪɚɱɚ"��ɜɚɪɢɚɧɬ��������ɇɚɫɤɨɥɶɤɨ�ȼɵ�ɞɨɜɨɥɶɧɵ�
ɪɚɛɨɬɨɣ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ"� ɉɨɱɟɦɭ� ȼɵ� ɞɚɥɢ� ɢɦɟɧɧɨ� ɬɚɤɭɸ� ɨɰɟɧɤɭ"�
��� ɑɬɨ� ȼɚɦ� ɩɨɧɪɚɜɢɥɨɫɶ� ɜ� ɪɚɛɨɬɟ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ"� ��� ɑɬɨ� ȼɚɦ
ɧɟ� ɩɨɧɪɚɜɢɥɨɫɶ� ɜ� ɪɚɛɨɬɟ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ"� ��� ȿɫɬɶ� ɥɢ� ɭ� ȼɚɫ� ɨɩɵɬ�
ɥɟɱɟɧɢɹ�ɭ�ɞɪɭɝɨɝɨ�ɜɪɚɱɚ�ɩɫɢɯɢɚɬɪɚ"�ȼ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɬɟɦ�ɜɪɚɱɨɦ��ɱɟɦ�
ɷɬɨɬ�ɜɪɚɱ�ɥɭɱɲɟ"�ɑɟɦ�ɨɧ�ɯɭɠɟ"�Ɋɟɡɭɥɶɬɚɬɵ��ɋɭɦɦɢɪɨɜɚɜ�ɨɬɜɟɬɵ�ɧɚ�
ɜɨɩɪɨɫɵ�ɛɥɨɤɚ��ɩɨɫɜɹɳɟɧɧɨɝɨ�ɨɰɟɧɤɟ�ɩɚɰɢɟɧɬɚɦɢ�ɛɨɥɶɧɢɰɵ��ɦɨɠɧɨ�
ɜɵɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��ɭɸɬɧɚɹ�ɬɟɪɪɢɬɨɪɢɹ�ɛɨɥɶɧɢɰɵ��
ɤɨɦɮɨɪɬɧɨɫɬɶ�ɩɚɥɚɬɵ�ɢ�ɩɪɟɛɵɜɚɧɢɹ�ɜ�ɧɟɣ��ɩɫɢɯɨɬɟɪɚɩɢɹ��ɜɧɢɦɚɧɢɟ�
ɫɨ� ɫɬɨɪɨɧɵ� ɩɟɪɫɨɧɚɥɚ�� ɪɚɡɥɢɱɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ��
ɜɨɡɦɨɠɧɨɫɬɶ� ɨɛɫɥɟɞɨɜɚɧɢɹ� �ɫɨɦɚɬɢɱɟɫɤɢɦɢ� ɜɪɚɱɚɦɢ� ɢ� ɊɗȽ�� ɗɗȽ���
ɪɟɡɭɥɶɬɚɬ� ɥɟɱɟɧɢɹ� �ɭɥɭɱɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ��� ɩɨɥɭɱɟɧɢɟ� ɩɪɟɩɚɪɚɬɨɜ�
ɩɚɪɟɧɬɟɪɚɥɶɧɨ��ɮɢɡɢɨɬɟɪɚɩɢɹ��ɩɢɬɚɧɢɟ��Ɉɫɨɛɨ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɞɟɥɢɬɶ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ�� ɤɨɬɨɪɵɟ� ɭɩɨɦɢɧɚɥɢɫɶ� ɩɚɰɢɟɧɬɚɦɢ�
ɩɪɢ� ɨɬɜɟɬɟ� ɧɚ� ɛɨɥɶɲɢɧɫɬɜɨ� ɜɨɩɪɨɫɨɜ�� ɱɬɨ� ɤɨɫɜɟɧɧɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ�
ɧɚɲɭ� ɝɢɩɨɬɟɡɭ� ɨɛ� ɨɫɨɛɨɦ� ɡɧɚɱɟɧɢɢ� ɥɟɱɚɳɟɝɨ� ɜɪɚɱɚ� ɤɚɤ� ɮɚɤɬɨɪɚ�
ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɥɟɱɟɧɢɟɦ�� ɉɪɢ� ɨɬɜɟɬɟ� ɧɚ� ɛɥɨɤ� ɜɨɩɪɨɫɨɜ� ɨ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ� ɜɪɚɱɚ� ɩɚɰɢɟɧɬɵ� ɜɵɞɟɥɢɥɢ�� ɷɦɨɰɢɨɧɚɥɶɧɚɹ�
ɩɨɞɞɟɪɠɤɚ�� ɞɭɲɟɜɧɨɟ� ɨɬɧɨɲɟɧɢɟ�� ɜɧɢɦɚɧɢɟ� �ɞɨɫɬɚɬɨɱɧɚɹ� ɱɚɫɬɨɬɚ�
ɜɫɬɪɟɱ��� ɜɧɢɦɚɬɟɥɶɧɨɟ� ɨɬɧɨɲɟɧɢɟ� ɜɨ� ɜɪɟɦɹ� ɜɫɬɪɟɱ�� ɭɜɚɠɢɬɟɥɶɧɨɟ�
ɨɬɧɨɲɟɧɢɟ�� ɨɛɴɹɫɧɟɧɢɟ� ɩɪɢɱɢɧ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɞɟɣɫɬɜɢɹ� ɥɟɤɚɪɫɬɜ��
ɫɩɨɫɨɛɧɨɫɬɶ�ɨɛɴɹɫɧɹɬɶ�ɧɟɦɟɞɢɰɢɧɫɤɢɦ�ɹɡɵɤɨɦ��ȼɵɜɨɞɵ��ȼɵɞɟɥɟɧɧɵɟ�
ɮɚɤɬɨɪɵ�ɛɭɞɭɬ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɨɩɪɨɫɧɢɤɚ�ɞɥɹ�ɜɵɹɜɥɟɧɢɹ�
ɮɚɤɬɨɪɨɜ��ɜɥɢɹɸɳɢɯ�ɧɚ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�ɥɟɱɟɧɢɟɦ�ɢ�ɪɚɛɨɬɨɣ�ɜɪɚɱɚ��
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��RI���YDULDQWV�RI�WKH�¿UVW�TXHVWLRQ�RI�,',��7KH��VW�W\SH�RI�,',�±�KRVSLWDO�
HYDOXDWLRQ����,QWHUYLHZV������:KDW�DUH�\RXU�DVVRFLDWLRQV�ZLWK�KRVSLWDO�\RX�
DUH�WUHDWHG�LQ"��YDULDQW�����2Q�\RXU�RSLQLRQ��ZKDW�FKDUDFWHULVWLFV�GR�SHRSOH�
SD\�DWWHQWLRQ�DW�ZKHQ�HYDOXDWLQJ�WKH�KRVSLWDO�ZKH\�DUH�WUHDWHG�LQ"��YDULDQW�
������+RZ�DUH�\RX�VDWLV¿HG�ZLWK�\RXU�EHLQJ�LQ�WKLV�KRVSLWDO"�:K\�GLG�\RX�
JLYH�VXFK�DQ�DQVZHU"����:KDW�GLG�\RX�OLNH�LQ�WKH�KRVSLWDO"����:KDW�GLG�
\RX�GLVOLNH�LQ�WKH�KRVSLWDO"����'R�\RX�KDYH�DQ�H[SHULHQFH�RI�EHLQJ�WUHDWHG�
LQ�WKH�RWKHU�KRVSLWDO"�,I�VR��FRPSDUHG�ZLWK�WKDW�KRVSLWDO�ZKDW�LV�WKH�FXUUHQW�
KRVSLWDO�ZRUVH"�:KDW�LV�LW�EHWWHU"�7KH��QG�W\SH�RI�,',�±�SK\VLFLDQ�HYDOXDWLRQ�
���,QWHUYLHZV�����:KDW�DUH�\RXU�DVVRFLDWLRQV�ZLWK�SK\VLFLDQ�\RX�DUH�WUHDWHG�
E\"� �YDULDQW� ���� 2Q� \RXU� RSLQLRQ�� ZKDW� FKDUDFWHULVWLFV� GR� SHRSOH� SD\�
DWWHQWLRQ�DW�ZKHQ�HYDOXDWLQJ�WKHLU�SK\VLFLDQ"��YDULDQW�������+RZ�DUH�\RX�
VDWLV¿HG�ZLWK�\RXU�SK\VLFLDQ"�:K\�GLG�\RX�JLYH�VXFK�DQ�DQVZHU"����:KDW�
GLG�\RX�OLNH�LQ�\RXU�SK\VLFLDQ"����:KDW�GLG�\RX�GLVOLNH�LQ�\RXU�SK\VLFLDQ"�
��� 'R� \RX� KDYH� DQ� H[SHULHQFH� RI� EHLQJ� WUHDWHG� E\� RWKHU� SK\VLFLDQ"� ,I
VR��FRPSDUHG�ZLWK� WKDW�SK\VLFLDQ�ZKDW� LV�\RXU�FXUUHQW�SK\VLFLDQ�ZRUVH"�
:KDW�LV��V�KH�EHWWHU"�5HVXOWV��$IWHU�VXPPDUL]LQJ�DQVZHUV�DW�WKH��VW�W\SH�RI�
,',��HYDOXDWLRQ�RI�KRVSLWDO��QH[W�DWWULEXWLYH�FKDUDFWHULVWLFV�ZHUH�HOLFLWHG��
FRPIRUWDEOH� KRVSLWDO� WHUULWRU\�� FRPIRUWDEOH� FKDPEHU� DQG� EHLQJ� LQ� LW��
SV\FKRWKHUDS\�� PHGLFDO� SHUVRQQHO� DWWHQWLRQ�� GLIIHUHQW� FKDUDFWHULVWLFV� RI�

SK\VLFLDQ��DVVHVVPHQW��VRPDWLF�SK\VLFLDQV��((*��5(*���WUHDWPHQW�UHVXOW�
�FOLQLFDO� LPSURYHPHQW��� SDUHQWHUDO� PHGLFDWLRQV�� SK\VLRWKHUDS\�� IRRG��
7KH� FKDUDFWHULVWLFV� RI� SK\VLFLDQ�ZHUH� XVHG� E\� SDWLHQWV�ZKHQ� DQVZHULQJ�
PRVW�RI�TXHVWLRQV��,W�FRQ¿UPV�RXU�K\SRWKHVLV�RI�LPSRUWDQFH�RI�SK\VLFLDQ�
FKDUDFWHULVWLFV�DV�NH\�IDFWRUV�RI�WUHDWPHQW�VDWLVIDFWLRQ��:KHQ�DQVZHULQJ�WKH�
�QG�W\SH�RI�,',��HYDOXDWLRQ�RI�SK\VLFLDQ��QH[W�FKDUDFWHULVWLFV�ZHUH�HOLFLWHG�
E\� SDWLHQWV�� HPRWLRQDO� VXSSRUW�� DWWHQWLRQ� �HQRXJK� IUHTXHQW� FRQWDFWV���
DWWHQWLRQ�GXULQJ�FRQWDFWV��UHVSHFW�WRZDUGV�SDWLHQW��H[SODLQLQJ�WKH�FDXVH�RI�
GLVHDVH�DQG�PHGLFDWLRQ�HIIHFWV��H[SODLQLQJ�OD\SHUVRQ¶V�WHUPV��&RQFOXVLRQ��
7KHVH� FKDUDFWHULVWLFV� ZLOO� EH� XVHG� ZKHQ� FUHDWLQJ� WKH� TXHVWLRQQDLUH� RI�
IDFWRUV�HIIHFWLQJ�SDWLHQW¶V�WUHDWPHQW�DQG�SK\VLFLDQ�VDWLVIDFWLRQ�

ɂɇɎɈɊɆɂɊɈȼȺɇɇɈɋɌɖ�ɇȺɋȿɅȿɇɂə�Ɉ�ɉɊɂɆȿɇȿɇɂɂ�
ȺɇɌɂȻɂɈɌɂɄɈȼ
Ⱥ�ɂ��Ɇɨɤɟɪɨɜɚ��Ⱥ�ɏ��ɑɟɪɧɵɲɟɜɚ��ɂ�ɂ��Ɍɟɦɢɪɛɭɥɚɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�ɒ��Ⱦɭɛɢɧɚ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɜɪɟɦɟɧɧɵɣ� ɚɩɬɟɱɧɵɣ� ɪɵɧɨɤ� ɧɚɫɵɳɟɧ� ɚɫɫɨɪɬɢɦɟɧɬɨɦ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� �ȺȻɉ��� ɤɨɬɨɪɵɟ� ɡɚɧɢɦɚɸɬ�
ɡɧɚɱɢɬɟɥɶɧɵɣ�ɫɟɝɦɟɧɬ�ɜ�ɩɪɨɞɚɠɚɯ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ��ɇɟɞɨɫɬɚɬɨɤ�
ɡɧɚɧɢɣ� ɧɚɫɟɥɟɧɢɹ� ɨ� ɪɚɰɢɨɧɚɥɶɧɨɦ� ɩɪɢɦɟɧɟɧɢɢ� ȺȻɉ� ɩɪɢɜɨɞɢɬ� ɤ�
ɛɟɫɤɨɧɬɪɨɥɶɧɨɦɭ� ɢɯ� ɭɩɨɬɪɟɛɥɟɧɢɸ� ɢ� ɧɟɝɚɬɢɜɧɵɦ� ɩɨɫɥɟɞɫɬɜɢɹɦ�
ɞɥɹ� ɡɞɨɪɨɜɶɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ�
ɨ�ɩɪɢɦɟɧɟɧɢɢ�ȺȻɉ�ɫɪɟɞɢ�ɩɨɤɭɩɚɬɟɥɟɣ�ɚɩɬɟɤ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ�ɩɨɫɟɬɢɬɟɥɟɣ�ɚɩɬɟɤ�ɝɨɪɨɞɚ�Ⱥɫɬɪɚɯɚɧɢ��ɩɪɢɨɛɪɟɬɚɜɲɢɯ�
ȺȻɉ�� ȼ� ɚɧɤɟɬɢɪɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� ���� ɱɟɥɨɜɟɤ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɋɪɟɞɢ� ɨɩɪɨɲɟɧɧɵɯ� ���� ɠɟɧɳɢɧ� ɢ� ���� ɦɭɠɱɢɧ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ���
ɞɨ����ɥɟɬ��ɉɪɢɨɛɪɟɬɚɥɢ�ȺȻɉ�ɩɨ�ɧɚɡɧɚɱɟɧɢɸ�ɜɪɚɱɚ�±������ɉɪɢ�ɷɬɨɦ�
���� ɧɟ� ɩɨɥɭɱɢɥɢ� ɨɬ� ɜɪɚɱɚ� ɪɟɤɨɦɟɧɞɚɰɢɣ� ɩɨ� ɩɪɢɟɦɭ� ɧɚɡɧɚɱɟɧɧɨɝɨ�
ɩɪɟɩɚɪɚɬɚ� ɢ� ɟɝɨ� ɧɟɠɟɥɚɬɟɥɶɧɵɯ� ɪɟɚɤɰɢɹɯ�� ɉɪɢ� ɩɨɤɭɩɤɟ� ɫɥɟɞɨɜɚɥɢ�
ɪɟɤɨɦɟɧɞɚɰɢɹɦ�ɮɚɪɦɚɰɟɜɬɨɜ�ɜ�ɚɩɬɟɤɟ�±������ɩɪɢɨɛɪɟɬɚɥɢ�ɩɨ�ɫɨɜɟɬɭ�
ɪɨɞɫɬɜɟɧɧɢɤɨɜ� ±� ���� ɨɫɬɚɥɶɧɵɟ� ɜɵɛɪɚɥɢ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ�� ɋɦɨɝɥɢ�
ɭɤɚɡɚɬɶ� ɧɚɡɜɚɧɢɟ� ɩɪɢɧɢɦɚɟɦɵɯ� ȺȻɉ� ɬɨɥɶɤɨ� ���� ɤɥɢɟɧɬɨɜ�� ɜ� ����
ɫɥɭɱɚɟɜ� ɛɵɥɢ� ɜɩɢɫɚɧɵ� ɩɪɟɩɚɪɚɬɵ� ɢɡ� ɞɪɭɝɢɯ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ�
ɝɪɭɩɩ�� ���� ɨɩɪɨɲɟɧɧɵɯ� ɫɥɟɞɭɸɬ� ɩɪɟɞɩɢɫɚɧɢɸ� ɜɪɚɱɚ� ɢ� ��� ɷɬɭ�
ɢɧɮɨɪɦɚɰɢɸ� ɢɝɧɨɪɢɪɭɸɬ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɪɢɟɦɚ� ȺȻɉ� ɜ� ����
ɫɥɭɱɚɟɜ�ɦɟɧɟɟ���ɞɧɟɣ��ɭ�����ɪɟɫɩɨɧɞɟɧɬɨɜ�ɬɟɪɚɩɢɹ�ɞɥɢɬɫɹ�ɜ�ɬɟɱɟɧɢɢ�
�����ɞɧɟɣ�����ɨɩɪɨɲɟɧɧɵɯ�ɩɪɢɧɢɦɚɸɬ�ȺȻɉ�ɛɨɥɟɟ����ɞɧɟɣ��ɂɡɭɱɚɸɬ�
ɢɧɫɬɪɭɤɰɢɸ� ɩɨ� ɩɪɢɦɟɧɟɧɢɸ� ȺȻɉ� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɨɫɬɚɥɶɧɵɟ�
ɧɟ� ɡɧɚɤɨɦɹɬɫɹ� ɫ� ɧɟɣ�� ���� ɫɥɭɱɚɟɜ� ɩɨɫɟɬɢɬɟɥɟɣ� ɩɨɞɵɫɤɢɜɚɸɬ� ɛɨɥɟɟ�
ɞɟɲɟɜɵɣ� ȺȻɉ� ɫɨ� ɫɯɨɠɢɦɢ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ��
ɨɫɬɚɥɶɧɵɟ� ���� ɩɪɢɨɛɪɟɬɚɸɬ� ɩɪɟɩɚɪɚɬ�� ɜɵɩɢɫɚɧɧɵɣ� ɜɪɚɱɨɦ�� ɉɪɢ�
ɨɬɫɭɬɫɬɜɢɢ�ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ�ɜ�ɚɩɬɟɤɟ�����ɩɪɢɨɛɪɟɬɚɸɬ�
ɞɠɟɧɟɪɢɤ�� ���� ɩɨɤɢɞɚɸɬ� ɚɩɬɟɤɭ� ɛɟɡ� ɩɨɤɭɩɤɢ�� ɉɪɢ� ɩɪɢɨɛɪɟɬɟɧɢɢ�
ȺȻɉ� ɞɥɹ� ���� ɨɩɪɨɲɟɧɧɵɯ� ɧɟ� ɢɦɟɸɬ� ɡɧɚɱɟɧɢɟ� ɫɬɪɚɧɚ� ɢ� ɮɢɪɦɚ�
ɟɝɨ� ɩɪɨɢɡɜɨɞɹɳɚɹ�� ɬɨɥɶɤɨ� ���� ɞɨɜɟɪɹɸɬ� ɨɬɟɱɟɫɬɜɟɧɧɵɦ� ɮɢɪɦɚɦ��
ɇɟɫɤɨɥɶɤɨ� ɪɚɡ� ɜ� ɝɨɞ� ɩɪɢɧɢɦɚɸɬ� ɤɭɪɫ� ȺȻɉ� ��� ɪɟɫɩɨɧɞɟɧɬɨɜ�� ����
ɩɨɥɭɱɚɸɬ� ɢɯ� ɪɚɡ� ɜ� ɝɨɞ�� ɨɫɬɚɥɶɧɵɟ� ɪɟɞɤɨ� ɩɪɢɛɟɝɚɸɬ� ɤ� ɢɯ� ɩɨɦɨɳɢ��
ȼɵɜɨɞɵ��ɉɨɬɪɟɛɢɬɟɥɢ�ȺȻɉ�ɩɥɨɯɨ�ɢɧɮɨɪɦɢɪɨɜɚɧɵ�ɨɛ�ɢɯ�ɩɪɢɦɟɧɟɧɢɢ��
ɉɪɢ�ɩɨɤɭɩɤɟ�ɚɧɬɢɛɢɨɬɢɤɨɜ�ɩɨɫɟɬɢɬɟɥɢ�ɚɩɬɟɤ�ɱɚɫɬɨ�ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ�
ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�ɮɚɪɦɚɰɟɜɬɨɜ�ɩɪɢ�ɜɵɛɨɪɟ��ɡɚɦɟɧɟ�ɢ�ɩɪɚɜɢɥɚɯ�ɩɪɢɟɦɚ�
ɩɪɟɩɚɪɚɬɨɜ�

,1)250,1*�7+(�38%/,&�$%287�7+(�86(�2)�$17,%,27,&6
$�,��0RNHURYD��$�+��&KHUQLVKHYD��,�,��7HPLUEXODWRY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��'�6��'XELQɚ
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ�� 0RGHUQ� SKDUPDFHXWLFDO� PDUNHW� LV� VDWXUDWHG� E\� D� ZLGH�
UDQJH� RI� DQWLEDFWHULDO� DJHQWV� �$%$��� ZKLFK� RFFXS\� ODUJH� VHJPHQW� LQ�
VDOHV� RI� PHGLFLQHV�� 3HRSOH¶V� ODFN� RI� NQRZOHGJH� DERXW� WKH� UDWLRQDO� XVH�
RI�$%$� OHDGV� WR�XQFRQWUROOHG�XVH�RI� LW� DQG� WKHLU� DGYHUVH�KHDOWK� HIIHFWV��
$LP��'HWHUPLQH� DZDUHQHVV� RI� WKH� XVH� RI�$%$�E\�SKDUPDF\� FXVWRPHUV��
0DWHULDOV�DQG�PHWKRGV��4XHVWLRQLQJ�FXVWRPHUV�RI�SKDUPDF\�LQ�$VWUDNKDQ��
ZKR� EX\�$%$��4XHVWLRQLQJ� LQFOXGHG� ���� UHVSRQGHQWV��5HVXOWV��$PRQJ�
WKH� UHVSRQGHQWV� ZHUH� ���� RI� ZRPHQ� DQG� ���� RI� PHQ� DJHG� ��� WR� ���
\HDUV�� ���� RI� UHVSRQGHQWV� EX\HG�$%$�SUHVFULEHG� E\� D� GRFWRU�� ���� RI�
WKHP�SRLQWHG��WKDW�WKH�GRFWRU�GLGQ¶W�LQVWUXFW�WKHP�KRZ�WR�WDNH�GHVLJQDWHG�
GUXJV� DQG� LWV� VLGH� HIIHFWV�� ���� IROORZHG� WKH� UHFRPPHQGDWLRQV� RI�
SKDUPDFLVWV�����IROORZHG� WKHLU� UHODWLYHV¶� DGYLFHV�� WKH� UHVW�ERXJKW�GUXJV�
FKRVHQ�E\�WKHPVHOYHV��2QO\�����RI�FOLHQWV�FRXOG�QDPH�$%$�WKH\�XVHG��
,Q� ���� RI� FDVHV� SHRSOH� VSHFL¿HG�PHGLFDWLRQ� RI� RWKHU� SKDUPDFRORJLFDO�
JURXSV��DQWLYLUDO��DQWLS\UHWLF��HWF��� ,Q�FDVH�ZKHQ�GRFWRU� LQVWUXFWV�KRZ�WR�
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WDNH� GHVLJQDWHG� GUXJV�� ���� IROORZ� WKH� LQVWUXFWLRQV� DQG� ��� LJQRUHG� LW��
7KH�GXUDWLRQ�RI�$%$�WUHDWPHQW�LV�OHVV�WKDQ�D�ZHHN�LQ�����FDVHV������RI�
UHVSRQGHQWV�WKHUDS\�WDNHV������GD\V�����RI�UHVSRQGHQWV�WDNH�$%$�PRUH�
WKDQ����GD\V������RI�UHVSRQGHQWV�UHDG�WKH�$%$�LQVWUXFWLRQV��WKH�UHVW�GRQ¶W�
GR�LW������RI�FXVWRPHUV�EX\�FKHDSHU�$%$�ZLWK�VLPLODU�SKDUPDFRORJLFDO�
SURSHUWLHV�� ZKLOH� ���� SXUFKDVH� GUXJV� SUHVFULEHG� E\� GRFWRU��:KHQ� WKH�
SKDUPDF\�ODFNV�SUHVFULEHG�GUXJV������EX\�JHQHULFV�RIIHUHG�E\�SKDUPDFLVW�
DQG�����EX\�QRWKLQJ������SD\�QR�DWWHQWLRQ�WR�WKH�FRXQWU\�RI�SURGXFWLRQ�
DQG�WKH�SURGXFLQJ�¿UP��RQO\�����RI�FXVWRPHUV�WUXVW�GRPHVWLF�SURGXFHU��
��� RI� UHVSRQGHQWV� WDNH� $%$� WUHDWPHQWV� VHYHUDO� WLPHV� GXULQJ� D� \HDU��
����GR�LW�RQFH�D�\HDU�DQG�DOO�WKH�RWKHUV�WDNH�LW�VHOGRP��&RQFOXVLRQ��$%$�
FRQVXPHUV� GRQ¶W� KDYH� HQRXJK� LQIRUPDWLRQ� DERXW� LWV� XVH��7KH� SKDUPDF\�
FXVWRPHUV�RIWHQ�IROORZ�WKH�SKDUPDFLVWV¶�DGYLFHV�RQ�KRZ�WR�FKRRVH��UHSODFH�
DQG�XVH�GUXJV�

ɋɂɋɌȿɆȺ�ɉɈȾȾȿɊɀɄɂ�ɆȿȾɂɐɂɇɋɄɂɏ�ɊȺȻɈɌɇɂɄɈȼ�
ȼ�ɉɊɈɐȿɋɋȿ�ɈɄȺɁȺɇɂə�ɉɈɆɈɓɂ�ȾȿɌəɆ�ɋ�
ɉɈɋɅȿȾɋɌȼɂəɆɂ�ɌȿɊɆɂɑȿɋɄɈɃ�ɌɊȺȼɆɕ
Ⱦ�Ⱦ��Ⱦɨɥɨɬɨɜɚ��Ʌ�ȼ��ɒɭɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ȼ�Ⱥ��Ʉɨɛɪɢɧɫɤɢɣ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɞɧɢɦɢ�ɢɡ�ɫɚɦɵɯ�ɬɹɠɟɥɵɯ�ɩɨɪɚɠɟɧɢɣ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ�
ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɢɧɜɚɥɢɞɧɨɫɬɢ��ɫɦɟɪɬɧɨɫɬɢ��ɚ�ɬɚɤɠɟ�ɡɧɚɱɢɬɟɥɶɧɵɦɢ�
ɮɢɧɚɧɫɨɜɵɦɢ� ɡɚɬɪɚɬɚɦɢ� ɧɚ� ɥɟɱɟɧɢɟ� ɢ� ɪɟɚɛɢɥɢɬɚɰɢɸ�� ɹɜɥɹɸɬɫɹ�
ɬɟɪɦɢɱɟɫɤɢɟ� ɬɪɚɜɦɵ�� Ɍɪɟɬɶ� ɜɫɟɯ� ɩɨɫɬɪɚɞɚɜɲɢɯ� ɨɬ� ɨɠɨɝɨɜ�
ɫɨɫɬɚɜɥɹɸɬ� ɞɟɬɢ� ɞɨ� ��� ɥɟɬ��Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɨɤɚɡɚɧɢɹ� ɩɨɦɨɳɢ� ɞɟɬɹɦ�
ɫ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ� ɨɠɨɝɨɜ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɥɢɬɟɥɶɧɨɝɨ�
ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɧɚɛɥɸɞɟɧɢɹ� ɡɚ� ɮɨɪɦɢɪɭɸɳɢɦɫɹ� ɪɭɛɰɨɦ�� ȼɵɛɨɪ�
ɬɚɤɬɢɤɢ� ɜɟɞɟɧɢɹ� ɛɨɥɶɧɵɯ� ɧɚ� ɷɬɚɩɟ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɜɨ� ɦɧɨɝɨɦ�
ɡɚɜɢɫɢɬ� ɨɬ� ɤɥɢɧɢɤɨ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ� ɬɢɩɚ� ɪɭɛɰɚ� ɢ� ɫɬɟɩɟɧɢ� ɟɝɨ�
ɡɪɟɥɨɫɬɢ�� ɋɚɦɵɦ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɢɩɚ�
ɪɭɛɰɚ�ɹɜɥɹɟɬɫɹ�ɤɥɢɧɢɱɟɫɤɢɣ�ɨɫɦɨɬɪ��ɤɨɬɨɪɵɣ�ɜ�ɫɢɥɭ�ɩɪɢɫɭɳɟɣ�ɟɦɭ�
ɫɭɛɴɟɤɬɢɜɧɨɫɬɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɜɵɫɨɤɨɣ� ɱɚɫɬɨɬɨɣ� ɨɲɢɛɨɤ�� Ʉɪɨɦɟ�
ɬɨɝɨ��ɡɚɞɚɱɚ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɪɟɛɟɧɤɨɦ�ɜ�ɩɟɪɢɨɞ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɥɨɠɢɬɫɹ�
ɧɚ� ɩɥɟɱɢ� ɜɪɚɱɟɣ� ɩɨɥɢɤɥɢɧɢɤ�� ɧɟ� ɹɜɥɹɸɳɢɯɫɹ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɜ�
ɨɛɥɚɫɬɢ�ɨɠɨɝɨɜɨɣ�ɦɟɞɢɰɢɧɵ��ɉɪɢɦɟɧɟɧɢɟ�ɧɟɜɟɪɧɨɣ�ɫɯɟɦɵ�ɥɟɱɟɧɢɹ�
ɜɟɞɟɬ�ɤ�ɬɚɤɢɦ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ�ɩɨɫɥɟɞɫɬɜɢɹɦ�ɤɚɤ�ɩɪɨɞɨɥɠɟɧɢɟ�ɪɨɫɬɚ�
ɪɭɛɰɚ�� ɨɛɪɚɡɨɜɚɧɢɟ� ɤɨɧɬɪɚɤɬɭɪ�� ɨɛɟɡɨɛɪɚɠɢɜɚɧɢɟ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ��
ɫɨɰɢɚɥɶɧɚɹ� ɞɟɡɚɞɚɩɬɚɰɢɹ� ɞɟɬɟɣ�� ȼ� ɫɜɹɡɢ� ɫ� ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ�
ɩɪɨɛɥɟɦɚ� ɞɢɚɝɧɨɫɬɢɤɢ� ɬɢɩɚ� ɩɨɫɥɟɨɠɨɝɨɜɨɝɨ� ɪɭɛɰɚ� ɨɫɬɚɟɬɫɹ�
ɚɤɬɭɚɥɶɧɵɦ� ɜɨɩɪɨɫɨɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɚɡɪɚɛɨɬɤɚ� ɫɢɫɬɟɦɵ�
ɩɨɞɞɟɪɠɤɢ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ�ɜ�ɩɪɨɰɟɫɫɟ�ɨɤɚɡɚɧɢɹ�ɩɨɦɨɳɢ�ɞɟɬɹɦ�ɫ�
ɩɨɫɥɟɞɫɬɜɢɹɦɢ�ɨɠɨɝɨɜɨɣ�ɬɪɚɜɦɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɩɪɨɰɟɫɫɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɞɚɧɧɵɟ�ɨɛ�ɨɛɪɚɳɟɧɢɢ����ɞɟɬɟɣ�ɫ�
ɩɨɫɥɟɨɠɨɝɨɜɵɦɢ� ɪɭɛɰɚɦɢ� ɢ� ɞɟɮɨɪɦɚɰɢɹɦɢ� ɜ� Ⱦɟɬɫɤɭɸ� ɝɨɪɨɞɫɤɭɸ�
ɤɥɢɧɢɱɟɫɤɭɸ� ɛɨɥɶɧɢɰɭ�ʋ� �� ɢɦ�� Ƚ�ɇ��ɋɩɟɪɚɧɫɤɨɝɨ� ɜ� ɩɟɪɢɨɞ� ɫ� �����
ɩɨ� ����� ɝɝ�� ɉɪɢ� ɩɨɫɬɪɨɟɧɢɢ� ɚɥɝɨɪɢɬɦɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ� ɬɢɩɚ� ɪɭɛɰɚ�
ɛɵɥ� ɩɪɢɦɟɧɟɧ� ɦɟɬɨɞ� ɛɢɧɚɪɧɨɣ� ɪɟɝɪɟɫɫɢɢ� ɫ� ɨɛɪɚɬɧɨɣ� ɩɨɲɚɝɨɜɨɣ�
ɩɪɨɰɟɞɭɪɨɣ��ɚ�ɬɚɤɠɟ�ɷɤɫɩɟɪɬɧɵɣ�ɩɨɞɯɨɞ��ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�
ɞɚɧɧɵɯ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɩɚɤɟɬɚ� 6366� ������ Ɋɟɡɭɥɶɬɚɬɵ��
Ⱦɥɹ�ɪɟɝɢɫɬɪɚɰɢɢ�ɫɥɭɱɚɟɜ�ɨɛɪɚɳɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɠɨɝɨɜɨɣ�ɬɪɚɜɦɨɣ�
ɫ� ɩɨɦɨɳɶɸ� ɋɍȻȾ� $FFHVV� ����� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ� ɦɟɞɢɰɢɧɫɤɚɹ�
ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɫɢɫɬɟɦɚ�� ɜ� ɤɨɬɨɪɭɸ� ɛɵɥɢ� ɜɧɟɫɟɧɵ� ɞɚɧɧɵɟ� ����
ɤɥɢɧɢɱɟɫɤɢɯ�ɨɫɦɨɬɪɨɜ�ɪɭɛɰɨɜ��ɚ�ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɵ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɱɚɫɬɨɬɵ�ɨɲɢɛɨɤ�ɜ�ɞɢɚɝɧɨɫɬɢɤɟ�ɬɢɩɚ�ɪɭɛɰɚ�
ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɤɟɥɨɢɞɧɵɟ� ɪɭɛɰɵ� ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɜɪɚɱɚɦɢ�
ɜɟɪɧɨ� ɥɢɲɶ� ɜ� ���� ɫɥɭɱɚɟɜ�� ɉɪɢɦɟɧɟɧɢɟ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɜ� ɯɨɞɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɞɢɚɝɧɨɫɬɢɤɢ�ɬɢɩɚ�ɪɭɛɰɚ��ɚ�
ɬɚɤɠɟ�ɪɟɲɚɸɳɟɝɨ�ɩɪɚɜɢɥɚ�ɧɚ�ɨɫɧɨɜɟ�ɷɤɫɩɟɪɬɧɵɯ�ɡɧɚɧɢɣ�ɩɨɡɜɨɥɢɥɨ�
ɩɨɜɵɫɢɬɶ�ɬɨɱɧɨɫɬɶ�ɞɢɚɝɧɨɫɬɢɤɢ�ɞɨ������ɉɨɥɭɱɟɧɧɵɟ�ɩɪɚɜɢɥɚ�ɛɵɥɢ�
ɪɟɚɥɢɡɨɜɚɧɵ� ɜ� ɩɪɨɝɪɚɦɦɧɨɦ�ɦɨɞɭɥɟ�� ɩɨɡɜɨɥɹɸɳɟɦ� ɩɨɫɥɟ� ɜɜɟɞɟɧɢɹ�
ɞɚɧɧɵɯ� ɨɫɦɨɬɪɚ� ɪɭɛɰɚ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɡɚɤɥɸɱɟɧɢɟ� ɨ� ɟɝɨ� ɜɨɡɦɨɠɧɨɦ�
ɬɢɩɟ�ɢ�ɩɨɥɭɱɢɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɟɝɨ�ɥɟɱɟɧɢɸ��ȼɵɜɨɞɵ��ɉɪɢɦɟɧɟɧɢɟ�
ɪɚɡɪɚɛɨɬɚɧɧɵɯ� ɪɟɲɚɸɳɢɯ� ɩɪɚɜɢɥ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ� ɜɵɫɨɤɨɣ�
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� ɢ� ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ�� ɜ� ɫɨɫɬɚɜɟ� ɩɪɨɝɪɚɦɦɧɨɝɨ�
ɦɨɞɭɥɹ� ɩɨɡɜɨɥɢɬ� ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ� ɨɤɚɡɚɧɢɹ� ɩɨɦɨɳɢ� ɞɟɬɹɦ� ɫ�
ɩɨɫɥɟɞɫɬɜɢɹɦɢ�ɨɠɨɝɨɜɨɣ�ɬɪɚɜɦɵ�
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,QWURGXFWLRQ��%XUQV�DUH�RQH�RI�WKH�PRVW�VHYHUH�LQMXULHV�ZLWK�KLJK�GLVDELOLW\�
DQG�GHDWK�UDWHV��KLJK�GLUHFW�DQG�LQGLUHFW� WUHDWPHQW�FRVW��2QH�WKLUG�RI�WKH�
LQMXUHG�DUH�FKLOGUHQ�XQGHU����\HDUV��7KH�NH\�HOHPHQW�RI�WUHDWLQJ�FKLOGUHQ�
ZLWK�LV�D�ORQJ�VWDQGLQJ�FRQWURO�RQ�WKH�JURZLQJ�VFDU��3DWLHQW¶V�PDQDJHPHQW�
LQ� WKH� SKDVH� RI� UHKDELOLWDWLRQ� GHSHQGV� D� ORW� RQ� WKH� FOLQLFRSDWKRORJLF�
W\SH�RI� WKH�VFDU�DQG�LWV�PDWXULW\�GHJUHH��7KH�PRVW�FRPPRQ�DSSURDFK�LQ�
WKH� GH¿QLWLRQ� RI� WKH� VFDU� W\SH� LV� FOLQLFDO� H[DPLQDWLRQ�� ZKLFK� KDV� KLJK�
IUHTXHQF\� RI� HUURUV� GXH� WR� LWV� VXEMHFWLYHQHVV�� )XUWKHUPRUH�� WKH�PHGLFDO�
FDUH�IRU�FKLOGUHQ� LQ�UHKDELOLWDWLRQ� LV�GHOLYHUHG� LQ�JHQHUDO�SUDFWLFH�FOLQLFV�
E\� WKH� SK\VLFLDQV� ZKR� KDYH� QR� VSHFLDO� NQRZOHGJH� LQ� EXUQ� PHGLFLQH��
$� ZURQJ� WUHDWPHQW� UHJLPHQ� OHDGV� WR� VXFK� DGYHUVH� FRQVHTXHQFHV� DV�
DFFHOHUDWHG� VFDU� JURZWK�� FRQWUDFWXUHV� DQG� GLV¿JXUHPHQW�� ZKLFK� FDXVHV�
VRFLDO�PDODGMXVWPHQW��6R� VFDU� W\SLQJ� UHPDLQV�D�PDMRU�SUREOHP� LQ�EXUQV�
PHGLFLQH��$LP��'HYHORSPHQW�RI�D�GHFLVLRQ�VXSSRUW�V\VWHP�IRU�GHOLYHULQJ�
FDUH� IRU� FKLOGUHQ� VXIIHULQJ� EXUQ� VHTXHOD�� 0DWHULDOV� DQG� PHWKRGV�� 7KH�
GDWD�IRU�WKH�UHVHDUFK�ZDV�WDNHQ�IURP����FDVHV�RI�FKLOGUHQ�ZLWK�EXUQ�VFDUV�
DQG� GHIRUPLWLHV� WUHDWHG� LQ� WKH� 6SHUDQVN\� &KLOGUHQ� 0XQLFLSDO� &OLQLFDO�
+RVSLWDO� ʋ�� IURP� ����� WR� ������ 6FDU� W\SLQJ� DOJRULWKP� ZDV� GHVLJQHG�
XVLQJ�EDFNZDUG�ELQDU\� UHJUHVVLRQ�PHWKRG�DQG�H[SHUW�DSSURDFK��5HVXOWV��
)RU�UHJLVWUDWLRQ�RI�WKH�SDWLHQW�FDVHV�ZLWK�EXUQ�LQMXULHV�ZH�KDYH�GHYHORSHG�
D� KHDOWK� LQIRUPDWLRQ� V\VWHP� XVLQJ� D� '%06�$FFHVV� ������ 'DWD� RI� ����
FOLQLFDO� H[DPLQDWLRQV�� DQG� WKH� UHVXOWV� RI� KLVWRORJLFDO� H[DPLQDWLRQV�ZHUH�
HQWHUHG��(UURU�UDWH�DQDO\VLV�UHYHDOHG�WKDW�NHORLGV�ZHUH�FRUUHFWO\�LGHQWL¿HG�
E\�SK\VLFLDQV�FRUUHFW�LQ�RQO\�����RI�FDVHV��:LWK�WKH�XVH�RI�WKH�GHVLJQHG�
PDWKHPDWLFDO� DOJRULWKP� DQG� NQRZOHGJH�EDVHG� UXOHV� WKH� DFFXUDF\� RI�
GLDJQRVWLFV�ZDV�UDLGHG�XS�WR������7KH�GHFLVLRQ�UXOHV�ZHUH�LPSOHPHQWHG�
LQWR�VRIWZDUH�PRGXOH��ZKLFK�DOORZV�WR�GH¿QH�VFDU�W\SH�DQG�WR�JHW�SUDFWLFDO�
JXLGHOLQHV� DIWHU� HQWHULQJ� FOLQLFDO� H[DP� GDWD�� &RQFOXVLRQ�� 'HVLJQHG�
GHFLVLRQ�UXOHV�KDYH�VKRZQ�KLJK�VHQVLWLYLW\�DQG�KLJK�VSHFL¿FLW\��DQG�XVLQJ�
WKHP�LQ�D�SURJUDPPHG�PRGXOHZLOO�KHOS�WR�LPSURYH�TXDOLW\�RI�WUHDWPHQW�IRU�
FKLOGUHQ�ZLWK�EXUQ�VHT
XHODH�

ɋɂɋɌȿɆȺ�ȾɂɋɌȺɇɐɂɈɇɇɈȽɈ�ɈȻɍɑȿɇɂə�±�
ɗȼɈɅɘɐɂɈɇɇɈȿ�ɊȺɁȼɂɌɂȿ�ɉɈɋɅȿȾɂɉɅɈɆɇɈȽɈ�
ɈȻɊȺɁɈȼȺɇɂə�ȼɊȺɑȿɃ
Ⱥ�ȼ��ɉɪɨɫɜɢɪɧɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɋ�ȼ��ɒɚɯɢɞɠɚɧɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɢɣ� ɧɚɭɱɧɨ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ� ɤɨɦɩɥɟɤɫ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ� ɩɟɪɟɩɨɞɝɨɬɨɜɤɚ�� ɫɟɪɬɢɮɢɤɚɰɢɨɧɧɵɟ�
ɰɢɤɥɵ�ɢ�ɰɢɤɥɵ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɜɪɚɱɟɣ�ɹɜɥɹɸɬɫɹ�ɧɟɨɬɴɟɦɥɟɦɨɣ�
ɱɚɫɬɶɸ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɸɛɨɝɨ� ɜɪɚɱɚ� ɜ� ɧɚɲɟɣ�
ɫɬɪɚɧɟ� ɧɚ� ɩɪɨɬɹɠɟɧɢɢ� ɜɫɟɝɨ� ɬɪɭɞɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɇɟɨɛɯɨɞɢɦɨɫɬɶ�
ɭɱɢɬɶɫɹ�� ɡɚɤɪɟɩɥɟɧɧɚɹ� ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ�� ɨɬɪɚɠɚɟɬ� ɛɵɫɬɪɨɟ� ɪɚɡɜɢɬɢɟ�
ɦɟɞɢɰɢɧɫɤɢɯ� ɡɧɚɧɢɣ�� Ɍɪɚɞɢɰɢɨɧɧɨ� ɜɪɚɱɟɣ� ɨɛɭɱɚɸɬ�� ɢɫɩɨɥɶɡɭɹ�
ɤɭɪɫ� ɥɟɤɰɢɣ� ɢ� ɫɟɦɢɧɚɪɫɤɢɟ� ɡɚɧɹɬɢɹ�� ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɩɪɨɰɟɫɫɚ�ɨɛɭɱɟɧɢɹ�ɨɬ����ɱɚɫɨɜ�ɢ�ɛɨɥɟɟ�ɬɪɟɛɭɟɬ�ɨɬ�ɜɪɚɱɚ�ɧɚ�ɞɜɟ�ɢɥɢ�
ɛɨɥɶɲɟ� ɧɟɞɟɥɶ� ɩɨɥɧɨɫɬɶɸ� ɩɨɫɜɹɬɢɬɶ� ɫɟɛɹ� ɨɛɭɱɟɧɢɸ�� ɡɚɱɚɫɬɭɸ�
ɜ� ɜɢɞɟ� ɤɨɦɚɧɞɢɪɨɜɤɢ� ɜ� ɞɪɭɝɨɣ� ɝɨɪɨɞ�� ɇɢɡɤɨɟ� ɤɚɱɟɫɬɜɨ� ɭɱɟɛɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ�� ɧɟɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɩɪɚɤɬɢɱɟɫɤɢɯ� ɡɚɧɹɬɢɣ� ɪɟɡɤɨ�
ɫɧɢɠɚɟɬ� ɦɨɬɢɜɚɰɢɸ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɤ� ɨɛɭɱɟɧɢɸ�� ɷɬɨ� ɩɪɢɬɨɦ�� ɱɬɨ�
ɦɧɨɝɢɟ� ɢɡ� ɨɛɭɱɚɸɳɢɯɫɹ� ɦɨɝɥɢ� ɛɵ� ɫɚɦɢ� ɪɚɫɫɤɚɡɚɬɶ� ɨ� ɩɪɟɞɦɟɬɟ�
ɨɛɭɱɟɧɢɹ� ɥɭɱɲɟ� ɫɚɦɢɯ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ�� ɋɢɫɬɟɦɚ� ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ�
ɨɛɭɱɟɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɪɟɲɢɬɶ� ɪɹɞ� ɩɪɨɛɥɟɦ� ɜɨɡɧɢɤɚɸɳɢɯ� ɧɚ� ɷɬɚɩɟ�
ɩɨɫɥɟɞɢɩɥɨɦɧɨɝɨ� ɨɛɪɚɡɨɜɚɧɢɹ�� ɷɤɨɧɨɦɢɹ� ɜɪɟɦɟɧɢ�� ɜɨɡɦɨɠɧɨɫɬɶ�
ɩɨɥɭɱɢɬɶ�ɢɧɬɟɪɟɫɭɸɳɢɟ�ɡɧɚɧɢɹ��ɪɚɜɧɨɦɟɪɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɭɱɟɛɧɨɣ�
ɧɚɝɪɭɡɤɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɪɚɛɨɬɵ� ɜɵɹɫɧɢɬɶ� ɨɬɧɨɲɟɧɢɹ�
ɜɪɚɱɟɣ� ɤ� ɫɢɫɬɟɦɟ� ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ� ɨɛɭɱɟɧɢɹ� ɜ� ɪɚɦɤɚɯ� ɩɪɨɯɨɠɞɟɧɢɹ�
ɫɟɪɬɢɮɢɤɚɰɢɨɧɧɵɯ� ɰɢɤɥɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɧɬɟɪɧɟɬ�ɨɩɪɨɫ�
ɩɪɨɜɨɞɢɥɫɹ� ɫɪɟɞɢ� ɜɪɚɱɟɣ� ɫ� ɩɨɦɨɳɶɸ� ɨɛɳɟɪɨɫɫɢɣɫɤɨɣ� ɫɨɰɢɚɥɶɧɨɣ�
ɫɟɬɢ�ȼɪɚɱɢ�ɪɮ��Ȼɵɥ�ɡɚɞɚɧ�ɫɥɟɞɭɸɳɢɣ�ɜɨɩɪɨɫ��Ʉɚɤ�ɜɵ�ɨɬɧɨɫɢɬɟɫɶ�ɤ�
ɞɢɫɬɚɧɰɢɨɧɧɨɦɭ�ɜɢɞɭ�ɨɛɭɱɟɧɢɹ"�ɉɪɟɞɥɚɝɚɥɢɫɶ�ɫɥɟɞɭɸɳɢɟ�ɜɚɪɢɚɧɬɵ�
ɨɬɜɟɬɚ�����ɩɪɢɲɟɥ�ɨɩɥɚɬɢɥ�ɩɨɥɭɱɢɥ�±�ɷɬɨ�ɦɨɣ�ɜɚɪɢɚɧɬ��ɡɚɱɟɦ�ɬɪɚɬɢɬɶ�
ɜɪɟɦɹ�ɢ�ɫɢɥɵ�ɧɚ�ɥɸɛɨɣ�ɜɢɞ�ɨɛɭɱɟɧɢɹ�����ɤɥɚɫɫɢɤɚ�±�ɦɟɫɹɰ�ɨɛɭɱɟɧɢɹ�
ɫ� ɟɠɟɞɧɟɜɧɵɦɢ� ɥɟɤɰɢɹɦɢ� ɢ� ɫɟɦɢɧɚɪɚɦɢ� ɥɭɱɲɟ� ɜɫɟɝɨ�� ɢ� ɨɬ� ɪɚɛɨɬɵ�
ɨɬɞɵɯɚɟɲɶ�� ��� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ� ɤɭɪɫ� ±� ɩɪɚɤɬɢɱɧɨ�� ɞɢɫɬɚɧɰɢɨɧɧɨ�
ɩɪɨɫɥɭɲɚɥ�ɥɟɤɰɢɢ�� ɤɨɝɞɚ�ɭɞɨɛɧɨ�� ɚ�ɩɨɬɨɦ�ɫɴɟɡɞɢɥ�ɧɚ�ɩɪɚɤɬɢɱɟɫɤɢɟ�
ɡɚɧɹɬɢɹ�����ɩɨɥɧɵɣ�H�OHDUQLQJ��ɡɚɤɚɡɚɥ�ɨɛɭɱɟɧɢɟ�ɩɨ�ɢɧɬɟɪɧɟɬɭ��ɨɩɥɚɬɢɥ��
ɩɨɡɚɧɢɦɚɥɫɹ�ɡɚ�ɤɨɦɩɶɸɬɟɪɨɦ�±�ɩɨɥɭɱɢɥ�ɫɟɪɬɢɮɢɤɚɬ�ɩɨ�ɩɨɱɬɟ�����ɭ�ɧɚɫ�
ɪɟɲɚɟɬ��ɤɚɤ�ɛɭɞɟɬ�ɩɪɨɯɨɞɢɬɶ�ɨɛɭɱɟɧɢɟ�ɨɬɞɟɥ�ɤɚɞɪɨɜ�����ɩɨɪɚ�ɨɬɤɚɡɚɬɶɫɹ�
ɨɬ�ɩɨɞɬɜɟɪɠɞɟɧɢɹ�ɫɟɪɬɢɮɢɤɚɬɚ��ɤɚɤ�ɨɬ�ɩɟɪɟɠɢɬɤɚ�ɩɪɨɲɥɨɝɨ��Ɏɨɪɦɚ�
ɨɩɪɨɫɚ� ɩɪɟɞɩɨɥɚɝɚɥɚ� ɟɞɢɧɢɱɧɵɣ� ɜɵɛɨɪ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɨɫɬɚɜɢɬɶ�
ɤɨɦɦɟɧɬɚɪɢɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɬɟɱɟɧɢɟ� ɧɟɞɟɥɢ� ɜ� ɨɩɪɨɫɟ� ɩɪɢɧɹɥɨ�
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ɭɱɚɫɬɢɟ�����ɱɟɥɨɜɟɤ����������������������������������������������������
��� ��� ����� ��� ���� ������ �� ɱɟɥɨɜɟɤɚ� ɜɨɡɞɟɪɠɚɥɢɫɶ�� ɉɟɪɜɵɣ� ɢ� ɩɹɬɵɣ�
ɜɚɪɢɚɧɬɵ� ɨɬɜɟɬɚ�� ɤɨɝɞɚ� ɜɪɚɱ� ɧɟ� ɯɨɱɟɬ� ɢɥɢ� ɧɟ� ɦɨɠɟɬ� ɭɱɚɫɬɜɨɜɚɬɶ�
ɜ� ɫɜɨɟɦ� ɨɛɭɱɟɧɢɢ�� ɨɫɬɚɥɢɫɶ� ɜ� ɦɟɧɶɲɢɧɫɬɜɟ� ±� ɜɫɟɝɨ� �� ɱɟɥɨɜɟɤɚ�
ɨɬ� ɨɛɳɟɝɨ� ɱɢɫɥɚ� ɨɩɪɨɲɟɧɧɵɯ�� ���� ɨɩɪɨɲɟɧɧɵɯ� ɩɪɨɝɨɥɨɫɨɜɚɥɢ�
ɡɚ� ɤɥɚɫɫɢɱɟɫɤɢɣ� ɜɢɞ� ɨɛɭɱɟɧɢɹ�� ���� ɫɨɝɥɚɫɧɵ� ɩɟɪɟɣɬɢ� ɧɚ� ɩɨɥɧɨɟ�
ɞɢɫɬɚɧɰɢɨɧɧɨɟ� ɨɛɭɱɟɧɢɟ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɩɨɥɭɱɟɧɢɹ� ɞɨɤɭɦɟɧɬɨɜ�
ɩɨ� ɩɨɱɬɟ�� ���� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɨɰɟɧɢɥɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ� ɨɛɭɱɟɧɢɟ��
ɱɚɫɬɶ�ɨɛɭɱɟɧɢɹ�ɞɢɫɬɚɧɰɢɨɧɧɨɟ��ɱɚɫɬɶ�ɨɱɧɨɟ��ɇɟɨɠɢɞɚɧɧɵɦ�ɨɤɚɡɚɥɫɹ�
ɪɟɡɭɥɶɬɚɬ�ɩɨ���ɨɬɜɟɬɭ�� ����ɩɪɨɝɨɥɨɫɨɜɚɥɢ� ɡɚ�ɨɬɦɟɧɭ�ɨɛɹɡɚɬɟɥɶɧɨɝɨ�
ɩɪɨɯɨɠɞɟɧɢɹ� ɫɟɪɬɢɮɢɤɚɰɢɨɧɧɵɯ� ɰɢɤɥɨɜ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɩɪɨɫɚ� ɜɢɞɧɨ�� ɬɪɟɬɶ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɡɚ� ɤɥɚɫɫɢɱɟɫɤɨɟ�
ɨɛɭɱɟɧɢɟ�� Ɍɪɟɬɶ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɧɚɫɬɪɨɟɧɚ� ɧɟɝɚɬɢɜɧɨ� ɩɨ� ɨɬɧɨɲɟɧɢɸ�
ɤ� ɩɪɢɧɭɞɢɬɟɥɶɧɨɦɭ� ɩɨɫɥɟɞɢɩɥɨɦɧɨɦɭ� ɨɛɪɚɡɨɜɚɧɢɸ�� ɱɬɨ� ɦɨɠɧɨ�
ɫɜɹɡɚɬɶ�ɫ�ɧɢɡɤɢɦ�ɤɚɱɟɫɬɜɨɦ�ɩɪɟɞɥɚɝɚɟɦɵɯ�ɦɚɬɟɪɢɚɥɨɜ��Ɉɞɧɚɤɨ�����
ɨɩɪɨɲɟɧɧɵɯ�ɩɨɡɢɬɢɜɧɨ�ɨɬɧɨɫɹɬɫɹ�ɤ�ɢɞɟɟ�ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ�ɨɛɭɱɟɧɢɹ�
ɢ� ɜɵɛɪɚɥɢ� ɞɥɹ� ɫɟɛɹ� ɬɚɤɨɣ� ɬɢɩ� ɨɛɭɱɟɧɢɹ�� Ɋɚɡɜɢɬɢɟ� ɞɢɫɬɚɧɰɢɨɧɧɵɯ�
ɬɟɯɧɨɥɨɝɢɣ�� ɫ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�� ɞɨɥɠɧɨ� ɩɨɜɵɫɢɬɶ� ɭɪɨɜɟɧɶ� ɭɱɟɛɧɵɯ�
ɦɚɬɟɪɢɚɥɨɜ��ɨɫɜɨɛɨɞɢɜ�ɩɪɟɩɨɞɚɜɚɬɟɥɸ�ɛɨɥɶɲɟ�ɜɪɟɦɟɧɢ�ɧɚ�ɩɨɞɝɨɬɨɜɤɭ�
ɦɚɬɟɪɢɚɥɨɜ�� ɚ� ɫ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ�� ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ� ɨɛɭɱɟɧɢɹ� ɫ�
ɜɨɡɦɨɠɧɨɫɬɶɸ� ɩɥɚɧɢɪɨɜɚɬɶ� ɜɪɟɦɹ� ɨɛɭɱɟɧɢɹ� ɩɪɢ� ɦɢɧɢɦɚɥɶɧɵɯ�
ɡɚɬɪɚɬɚɯ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�6�9��6KDNKLG]KDQRYD
5XVVLDQ�&DUGLRORJ\�5HVHDUFK�DQG�3URGXFWLRQ�&RPSOH[��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3URIHVVLRQDO� WUDLQLQJ�� FHUWL¿FDWLRQ� F\FOHV� DQG� F\FOHV� RI�
LPSURYHPHQW�RI�GRFWRUV�DUH�DQ�LQWHJUDO�SDUW�RI�WKH�SURIHVVLRQDO�DFWLYLWLHV�
RI�DQ\�SK\VLFLDQ�LQ�RXU�FRXQWU\�GXULQJ�WKH�ZKROH�ZRUNLQJ�DJH��7KH�QHHG�
WR� OHDUQ�� HQVKULQHG� LQ� ODZ�� UHÀHFWV� WKH� UDSLG� GHYHORSPHQW� RI� PHGLFDO�
NQRZOHGJH�� 7UDGLWLRQDOO\�� SK\VLFLDQV� DUH� WDXJKW� XVLQJ� OHFWXUHV� DQG�
VHPLQDUV�� 7KH� GXUDWLRQ� RI� WKH� OHDUQLQJ� SURFHVV� IURP� ��� KRXUV� RU�PRUH�
UHTXLUHV� D� GRFWRU� IRU� WZR�ZHHNV� RU�PRUH� WR� IXOO\� GHYRWH� WKHPVHOYHV� WR�
OHDUQLQJ��RIWHQ�LQ�WKH�IRUP�RI�D�WULS�WR�DQRWKHU�FLW\��/RZ�TXDOLW\�RI�WHDFKLQJ�
PDWHULDOV�� D� VPDOO� DPRXQW� RI� SUDFWLFDO� WUDLQLQJ�GUDPDWLFDOO\� UHGXFHV� WKH�
PRWLYDWLRQ� IRU� OHDUQLQJ� SURIHVVLRQDOV�� GHVSLWH� WKH� IDFW� WKDW�PDQ\� RI� WKH�
VWXGHQWV�FRXOG�WHOO�WKHPVHOYHV�DERXW�WKH�VXEMHFW�EHWWHU�WUDLQLQJ�RI�WHDFKHUV��
'LVWDQFH� OHDUQLQJ� V\VWHP� DOORZV� WR� VROYH� D� QXPEHU� RI� SUREOHPV� DULVH�
DW� WKH� VWDJH� RI� SRVWJUDGXDWH� HGXFDWLRQ�� VDYLQJ� WLPH�� WKH� RSSRUWXQLW\� WR�
JHW� LQWHUHVWHG� LQ� NQRZOHGJH�� D� XQLIRUP� GLVWULEXWLRQ� RI� ZRUNORDG��$LP��
2EMHFWLYH� WR�FODULI\� WKH� UHODWLRQVKLS�RI�GRFWRUV� WR� UHPRWH� OHDUQLQJ�ZKHQ�
SDVVLQJ�FHUWL¿FDWLRQ�F\FOHV��0DWHULDOV�DQG�PHWKRGV��$Q�RQOLQH�VXUYH\�ZDV�
FRQGXFWHG� DPRQJ� SK\VLFLDQV� XVLQJ� VRFLDO� QHWZRUN� YUDFKL�UI��:DV� DVNHG�
WKH� IROORZLQJ� TXHVWLRQ�� +RZ� GR� \RX� IHHO� DERXW� WKH� GLVWDQFH� OHDUQLQJ"�
2IIHUHG� WKH� IROORZLQJ� UHVSRQVH� RSWLRQV�� ��FRPH�JHW�SDLG� ±� WKLV� LV� P\�
YHUVLRQ��ZK\�VSHQG�WLPH�DQG�HIIRUW�IRU�DQ\�NLQG�RI�WUDLQLQJ����FODVVLF�±�D�
PRQWK�RI�WUDLQLQJ�ZLWK�GDLO\�OHFWXUHV�DQG�VHPLQDUV�DQG�UHVWLQJ�IURP�ZRUN��
��FRPELQHG�FRXUVH� LV�SUDFWLFDO�� WR�UHPRWHO\� OLVWHQ� WR�D� OHFWXUH��ZKHQ� LW¶V�
FRQYHQLHQW��DQG� WKHQ�DWWHQG�VHPLQDUV����IXOO� H�OHDUQLQJ��RUGHUHG� WUDLQLQJ�
RQ�WKH�LQWHUQHW��SD\��ZRUN�DW� WKH�FRPSXWHU�±�UHFHLYHG�D�FHUWL¿FDWH�LQ�WKH�
PDLO����SHUVRQQHO�GHSDUWPHQW�DSSRLQWV�W\SH�WUDLQLQJ����WLPH�WR�DEDQGRQ�D�
FHUWL¿FDWH�DV�D�UHOLF�RI�WKH�SDVW��)RUP�SROOV�VXJJHVW�D�VLQJOH�FKRLFH�ZLWK�
WKH� SRVVLELOLW\� OHDYH� D� FRPPHQW�� 5HVXOWV�� :LWKLQ� D� ZHHN�� SDUWLFLSDWHG�
LQ� WKH� VXUYH\�RI� ����SHRSOH�� ����� ����� ������ ������ ������ ������ ������
������������������������������DEVWHQWLRQV��7KH�¿UVW�DQG�¿IWK�HPERGLPHQWV�
UHVSRQVH�ZKHQ�WKH�GRFWRU�GRHV�QRW�ZDQW�WR�RU�FDQQRW�SDUWLFLSDWH�LQ�WKHLU�
OHDUQLQJ��ZHUH� LQ� WKH�PLQRULW\�RQO\���SHUVRQV�RI� WRWDO� UHVSRQGHQWV������
RI� UHVSRQGHQWV�YRWHG� IRU� WKH�FODVVLF� W\SH�RI� WUDLQLQJ������DJUHH� WR�SDVV�
RQ� WKH� IXOO� GLVWDQFH� OHDUQLQJ� ZLWK� WKH� DELOLW\� WR� UHFHLYH� GRFXPHQWV� E\�
PDLO������DSSUHFLDWHG�WKH�FRPELQHG�WUDLQLQJ��UHPRWH�SDUW�RI�WKH�WUDLQLQJ��
VRPH�IXOO�WLPH��8QH[SHFWHGO\�UHVXOW���DQVZHU������YRWHG�IRU�WKH�DEROLWLRQ�
RI� REOLJDWRU\� SDVVDJH� FHUWL¿FDWLRQ� F\FOHV�� &RQFOXVLRQ�� 7KXV�� D� VXUYH\�
VKRZV�D�WKLUG�RI�UHVSRQGHQWV�SHU�FODVVLFDO�WUDLQLQJ��$�WKLUG�RI�UHVSRQGHQWV�
QHJDWLYHO\� WXQHG� WRZDUGV� FRPSXOVRU\� SRVWJUDGXDWH� HGXFDWLRQ�� ZKLFK�
FDQ�EH� DVVRFLDWHG�ZLWK� ORZ�TXDOLW\�PDWHULDOV� RIIHUHG��+RZHYHU�� ����RI�
UHVSRQGHQWV�KDYH�D�SRVLWLYH�DWWLWXGH� WR� WKH� LGHD�RI�GLVWDQFH� OHDUQLQJ�DQG�
KDYH�FKRVHQ�IRU�WKHPVHOYHV��WKLV�W\SH�RI�WUDLQLQJ��'HYHORSPHQW�RI�UHPRWH�
WHFKQRORJLHV�RQ�WKH�RQH�KDQG�VKRXOG�LPSURYH�WUDLQLQJ�PDWHULDOV��IUHHLQJ�
WKH�WHDFKHU�PRUH�WLPH�WR�SUHSDUH�PDWHULDOV��DQG�RQ�WKH�RWKHU�KDQG�LPSURYH�
WKH�TXDOLW\�RI�WUDLQLQJ�ZLWK�WKH�DELOLW\�WR�SODQ�WKH�WUDLQLQJ�DW�PLQLPXP�FRVW�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ɏ�Ɇ��Ʉɚɦɚɥɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�±�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɹɜɥɹɸɬɫɹ�
ɨɫɧɨɜɧɨɣ�ɩɪɢɱɢɧɨɣ�ɫɦɟɪɬɢ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ��Ɉɞɧɚɤɨ�ɛɨɥɶɲɢɧɫɬɜɨ�ɞɚɧɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɦɨɠɧɨ�ɩɪɟɞɨɬɜɪɚɬɢɬɶ�ɩɭɬɟɦ�ɩɪɢɧɹɬɢɹ�ɦɟɪ�ɜ�ɨɬɧɨɲɟɧɢɢ�
ɬɚɤɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ�� ɤɚɤ� ɭɩɨɬɪɟɛɥɟɧɢɟ� ɬɚɛɚɤɚ��
ɧɟɡɞɨɪɨɜɨɟ�ɩɢɬɚɧɢɟ�ɢ�ɨɠɢɪɟɧɢɟ��ɨɬɫɭɬɫɬɜɢɟ�ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ��
ɩɨɜɵɲɟɧɧɨɟ� ɤɪɨɜɹɧɨɟ� ɞɚɜɥɟɧɢɟ�� ɞɢɚɛɟɬ� ɢ� ɩɨɜɵɲɟɧɧɵɣ� ɭɪɨɜɟɧɶ�
ɥɢɩɢɞɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ�
ɢɡɭɱɟɧɢɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɫɪɟɞɢ� ɦɭɠɱɢɧ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ�
ɜɨɡɪɚɫɬɚ�ɨɬ����ɞɨ����ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ��ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ�ȿɜɪɨɩɟɣɫɤɨɣ�
ɚɫɫɨɰɢɚɰɢɟɣ� ɤɚɪɞɢɨɥɨɝɨɜ�� ɨɠɢɪɟɧɢɟ�� ɝɢɩɨɞɢɧɚɦɢɹ�� ɤɭɪɟɧɢɟ��
ɭɩɨɬɪɟɛɥɟɧɢɟ�ɚɥɤɨɝɨɥɹ��ɤɨɥɢɱɟɫɬɜɨ�ɭɩɨɬɪɟɛɥɹɟɦɵɯ�ɨɜɨɳɟɣ�ɢ�ɮɪɭɤɬɨɜ��
ɥɢɩɢɞɧɵɣ� ɫɩɟɤɬɪ� ɢ� ɭɪɨɜɟɧɶ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ɇɟɬɨɞɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɢɫɶ� ±� ɚɧɤɟɬɢɪɨɜɚɧɢɟ��
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ�� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɢ� ɚɧɚɥɢɬɢɱɟɫɤɢɣ�
ɦɟɬɨɞɵ�� Ⱥɧɤɟɬɢɪɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɥɨɫɶ� ɫɪɟɞɢ� ɦɭɠɱɢɧ� ɜɵɛɪɚɧɧɨɣ�
ɤɚɬɟɝɨɪɢɢ� ɝɨɪɨɞɚ� Ʉɚɡɚɧɢ� ɜ� ɫɨɰɢɚɥɶɧɵɯ� ɫɟɬɹɯ�� ɢɧɬɟɪɧɟɬ�ɮɨɪɭɦɚɯ��
ɪɚɡɞɚɱɢ�ɜɪɚɱɚɦ�ɛɨɥɶɧɢɰ�ɢ�ɨɬɰɚɦ�ɫɨɤɭɪɫɧɢɤɨɜ��ȼɵɛɨɪɤɚ�ɜ�ɫɨɰɢɚɥɶɧɵɯ�
ɫɟɬɹɯ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɨ�ɦɟɫɬɭ�ɩɪɨɠɢɜɚɧɢɹ��ɜɨɡɪɚɫɬɭ�ɢ�ɩɨɥɭ��ɩɨɫɥɟ�ɱɟɝɨ�
ɩɨɬɟɧɰɢɚɥɶɧɵɦ� ɪɟɫɩɨɧɞɟɧɬɚɦ� ɪɚɫɫɵɥɚɥɢɫɶ� ɫɨɨɛɳɟɧɢɹ� ɫ� ɜɟɠɥɢɜɨɣ�
ɩɪɨɫɶɛɨɣ�ɡɚɩɨɥɧɢɬɶ�ɚɧɤɟɬɭ��Ɉɬɤɥɢɤ�ɩɪɢ�ɬɚɤɨɦ�ɫɩɨɫɨɛɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɫɨɫɬɚɜɢɥ�ɨɤɨɥɨ������Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɧɚɦɢ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�
ɫɥɟɞɭɸɳɢɟ� ɞɚɧɧɵɟ�� ɯɨɬɹ� ɛɵ� ɨɞɢɧ� ɮɚɤɬɨɪ� ɪɢɫɤɚ� ɜɵɹɜɥɹɟɬɫɹ� ɭ� ����
ɪɟɫɩɨɧɞɟɧɬɨɜ��ɞɜɚ�±�ɭ������ɋɚɦɵɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ�ɮɚɤɬɨɪ�ɪɢɫɤɚ�
±� ɝɢɩɨɞɢɧɚɦɢɹ� ������� ���� ɨɩɪɨɲɟɧɧɵɯ� ɧɟ� ɡɧɚɸɬ� ɫɨɛɫɬɜɟɧɧɵɣ�
ɭɪɨɜɟɧɶ� ɯɨɥɟɫɬɟɪɢɧɚ� ɢ� ɟɳɟ� ���� ɭɪɨɜɟɧɶ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ��
Ɉɤɨɥɨ�����ɪɟɫɩɨɧɞɟɧɬɨɜ�ɧɟ�ɫɨɛɥɸɞɚɸɬ�ɪɟɠɢɦ�ɭɩɨɬɪɟɛɥɟɧɢɹ�ɨɜɨɳɟɣ�
ɢ�ɮɪɭɤɬɨɜ��ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɣ�ɟɜɪɨɩɟɣɫɤɨɣ�ɚɫɫɨɰɢɚɰɢɟɣ�ɤɚɪɞɢɨɥɨɝɨɜ��
ȼɵɜɨɞɵ��Ɂɚɤɥɸɱɟɧɢɟ�±�ɜɵɫɨɤɚɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�
ɫɪɟɞɢ�ɦɭɠɱɢɧ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ�
ɜɵɫɨɤɢɣ� ɪɢɫɤ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɛɨɥɟɡɧɟɣ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɢ�
ɜɟɪɨɹɬɧɨɫɬɶ�ɜɵɫɨɤɨɣ�ɫɦɟɪɬɧɨɫɬɢ�ɨɬ�ɧɢɯ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ��ɪɟɫɩɨɧɞɟɧɬɚɦ�
ɧɟɨɛɯɨɞɢɦɨ� ɱɟɬɤɨ� ɭɹɫɧɢɬɶ� ɜɚɠɧɨɫɬɶ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɨɫɦɨɬɪɨɜ��
ɩɪɨɯɨɠɞɟɧɢɟ�ɞɢɫɩɚɧɫɟɪɢɡɚɰɢɢ�ɧɚɫɟɥɟɧɢɹ��ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ�ɮɚɤɬɨɪɵ�
ɪɢɫɤɚ�� Ⱥ� ɬɨɬ� ɮɚɤɬ�� ɱɬɨ� ɨɤɨɥɨ� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɨɬɤɥɢɤɚɸɬɫɹ� ɧɚ�
ɩɪɨɫɶɛɭ� ɡɚɩɨɥɧɟɧɢɹ� ɚɧɤɟɬɵ� ɜ� ɢɧɬɟɪɧɟɬɟ�� ɝɨɜɨɪɢɬ� ɨɛ� ɢɧɬɟɪɟɫɟ� ɫ�
ɢɯ� ɫɬɨɪɨɧɵ� ɤ� ɫɨɛɫɬɜɟɧɧɨɦɭ� ɡɞɨɪɨɜɶɸ�� ɇɚɲɚ� ɡɚɞɚɱɚ�� ɤɚɤ� ɜɪɚɱɟɣ��
ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɢ� ɷɬɨɝɨ� ɢɧɬɟɪɟɫɚ� ɧɚ� ɩɨɫɟɳɟɧɢɟ�
ɞɨɤɬɨɪɨɜ�ɫ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ�ɰɟɥɶɸ�

',675,%87,21�2)�5,6.�)$&7256�)25�&,5&8/$725<�
6<67(0�',6($6(6�$021*�0(1�2)�(03/2<$%/(�$*(
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��)�0��.DPDORYD
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��&DUGLRYDVFXODU�V\VWHP�GLVHDVHV�DUH�WKH�OHDGLQJ�FDXVH�RI�GHDWK�
ZRUOGZLGH��+RZHYHU��PRVW�RI�WKHVH�GLVHDVHV�FDQ�EH�SUHYHQWHG�E\�WDNLQJ�
PHDVXUHV�DJDLQVW� VXFK�FRPPRQ� ULVN� IDFWRUV�� DV� VPRNLQJ��XQKHDOWK\�GLHW�
DQG�REHVLW\��SK\VLFDO�LQDFWLYLW\��KLJK�EORRG�SUHVVXUH��GLDEHWHV��DQG�HOHYDWHG�
OLSLG� OHYHOV��$LP��7KH� DLP�RI� RXU� VWXG\� LV� WR� LQYHVWLJDWH� WKH�SUHYDOHQFH�
RI�ULVN�IDFWRUV��UHFRPPHQGHG�E\�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�&DUGLRORJ\��
VXFK�DV�REHVLW\��ODFN�RI�H[HUFLVH��VPRNLQJ��DOFRKRO�DEXVH��WKH�DPRXQW�RI�
FRQVXPHG�IUXLWV�DQG�YHJHWDEOHV��OLSLG�SUR¿OH�DQG�EORRG�SUHVVXUH�DPRQJ�PHQ�
RI�HPSOR\DEOH�DJH�IURP����WR�����0DWHULDOV�DQG�PHWKRGV��4XHVWLRQQDLUHV��
LQIRUPDWLRQ�WHFKQRORJ\��VWDWLVWLFDO�DQG�DQDO\WLFDO�PHWKRGV��4XHVWLRQQDLUHV�
ZHUH�GLVWULEXWHG�DPRQJ�VHOHFWHG�FDWHJRU\�RI�PHQ�� OLYLQJ�LQ�.D]DQ��VXFK�
DV�GRFWRUV�DQG�FODVVPDWHV¶�IDWKHUV�E\�WKH�KHOS�RI�VRFLDO�QHWZRUNV��RQOLQH�
IRUXPV��6DPSOLQJ�ZDV�FDUULHG�RXW�LQ�VRFLDO�QHWZRUNV�E\�SODFH�RI�UHVLGHQFH��
DJH� DQG� VH[�� DQG� WKHQ� ZDV� VHQW� WR� SRWHQWLDO� UHVSRQGHQWV� ZLWK� D� SROLWH�
UHTXHVW�WR�¿OO�RXW�WKH�TXHVWLRQQDLUH��5HVSRQVH�LQ�WKLV�UHVHDUFK�PHWKRG�ZDV�
DERXW������5HVXOWV��$V�D�UHVXOW��ZH�REWDLQHG�WKH�IROORZLQJ�GDWD��DW�OHDVW�
RQH�ULVN�IDFWRU�ZDV�GHWHFWHG�LQ�����RI�WKH�UHVSRQGHQWV��WZR�±������7KH�
PRVW�FRPPRQ�ULVN�IDFWRUV�±�SK\VLFDO�LQDFWLYLW\������������RI�UHVSRQGHQWV�
GLG�QRW�NQRZ�WKHLU�RZQ�FKROHVWHURO�OHYHO�DQG�����ZHUH�QRW�IDPLOLDU�ZLWK�
WKHLU�EORRG�SUHVVXUH��$ERXW�����RI�UHVSRQGHQWV�GLG�QRW�FRPSO\�ZLWK�XVDJH�
PRGH�RI�IUXLWV�DQG�YHJHWDEOHV�UHFRPPHQGHG�E\�WKH�(XURSHDQ�VRFLHW\�RI�
FDUGLRORJLVWV��&RQFOXVLRQ��7KH�KLJK�SUHYDOHQFH�RI�ULVN�IDFWRUV�DPRQJ�PHQ�
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RI�HPSOR\DEOH�DJH�SUHGLFWV�D�KLJK�ULVN�RI�FDUGLRYDVFXODU�GLVHDVHV�DQG�KLJK�
SUREDELOLW\�RI�GHDWK�DV�D�UHVXOW�RI�WKHP��,Q�WKLV�UHJDUG��UHVSRQGHQWV�VKRXOG�
FOHDUO\� XQGHUVWDQG� WKH� LPSRUWDQFH� RI� SUHYHQWLYH� H[DPLQDWLRQV�� SDVVLQJ�
PHGLFDO�H[DPLQDWLRQ�RI�WKH�SRSXODWLRQ��WR�PLQLPL]H�ULVN�IDFWRUV��$QG�WKH�
IDFW�WKDW�DERXW�����RI�WKH�UHVSRQGHQWV�UHVSRQG�WR�WKH�UHTXHVW�¿OOLQJ�RXW�WKH�
TXHVWLRQQDLUH�RQ�WKH�,QWHUQHW��FODLPV�WKDW�WKH\�DUH�LQWHUHVWHG�LQ�WKHLU�RZQ�
KHDOWK��2XU�UHVSRQVLELOLW\�DV�SK\VLFLDQV�LV�WR�UHGLUHFW�WKLV�LQWHUHVW�WR�YLVLW�
GRFWRUV�IRU�SUHYHQWLYH�SXUSRVHV�

ɈɋɈȻȿɇɇɈɋɌɂ�ɉɂɓȿȼɈȽɈ�ɉɈȼȿȾȿɇɂə�ɋɌɍȾȿɇɌɈȼ�
ɆȿȾɂɐɂɇɋɄɈȽɈ�ȼɍɁȺ�ɊȺɁɅɂɑɇɕɏ�ɋɉȿɐɂȺɅɖɇɈɋɌȿɃ
ɘ�Ⱥ��Ƚɪɢɳɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�ȼ��ɋɟɦɟɧɨɜɚ
Ɉɦɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɉɦɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɢɳɟɜɨɟ�ɩɨɜɟɞɟɧɢɟ�ɨɩɪɟɞɟɥɹɸɬ�ɧɟ�ɬɨɥɶɤɨ�ɩɨɬɪɟɛɧɨɫɬɢ��ɧɨ�
ɢ�ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɩɪɨɲɥɨɦ�ɡɧɚɧɢɹ��ɉɢɳɟɜɨɟ�ɩɨɜɟɞɟɧɢɟ�±�ɷɬɨ�ɨɬɧɨɲɟɧɢɟ�
ɱɟɥɨɜɟɤɚ�ɤ�ɟɞɟ�ɢ�ɟɟ�ɩɪɢɟɦɭ�ɜ�ɨɛɵɤɧɨɜɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ��ɭɫɥɨɜɢɹɯ�ɫɬɪɟɫɫɚ��
ɉɢɳɟɜɨɟ� ɩɨɜɟɞɟɧɢɟ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɭɫɬɚɧɨɜɤɢ�� ɮɨɪɦɵ�ɩɨɜɟɞɟɧɢɹ��
ɩɪɢɜɵɱɤɢ�ɢ� ɷɦɨɰɢɢ�� ɤɚɫɚɸɳɢɟɫɹ� ɟɞɵ�� ɤɨɬɨɪɵɟ�ɢɧɞɢɜɢɞɭɚɥɶɧɵ�ɞɥɹ�
ɤɚɠɞɨɝɨ� ɱɟɥɨɜɟɤɚ�� ɋ� ɩɨɦɨɳɶɸ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɝɨɥɥɚɧɞɫɤɨɝɨ�
ɨɩɪɨɫɧɢɤɚ� '(%4�� ɦɨɠɧɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ� ɪɚɧɧɢɟ� ɩɪɨɹɜɥɟɧɢɹ�
ɛɨɥɟɡɧɟɣ� ɨɪɝɚɧɨɜ� ɩɢɳɟɜɚɪɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɡɚɧɢɦɚɸɬ� ɜɟɞɭɳɟɟ� ɦɟɫɬɨ�
ɜ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɬɢɩɵ� ɩɢɳɟɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɫɬɭɞɟɧɬɨɜ� ɈɦȽɆȺ�
ɤɚɤ� ɮɚɤɬɨɪ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɡɞɨɪɨɜɶɹ� ɞɥɹ� ɫɨɡɞɚɧɢɹ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�
ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ� ɩɢɳɟɜɨɟ� ɩɨɜɟɞɟɧɢɟ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɭɱɚɫɬɜɨɜɚɥɢ�����
ɫɬɭɞɟɧɬɚ� �ɠɟɧɳɢɧ�±����ɢ�ɦɭɠɱɢɧ�±������ ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ� ɫɬɭɞɟɧɬɨɜ�
ɫɨɫɬɚɜɢɥ� ����� ɝɨɞɚ�� Ɉɰɟɧɤɚ� ɬɢɩɨɜ� ɩɢɳɟɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ� �Ɍɉɉ��
ɩɪɨɜɨɞɢɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɝɨɥɥɚɧɞɫɤɨɝɨ�ɨɩɪɨɫɧɢɤɚ�
'(%4��ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�9DQ�6WUHLQ�7�ɢ� ɫɨɚɜɬ�� �������� Ɋɟɡɭɥɶɬɚɬɵ��ɉɨ�
ɞɚɧɧɵɦ�ɨɩɪɨɫɧɢɤɚ�'(%4��ɭ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɱɚɳɟ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɫɹ�
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ɫɬɭɞɟɧɬɨɜ�ɧɚɛɥɸɞɚɥɫɹ�©ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣª�Ɍɉɉ�ɫ�ɩɥɨɯɢɦ�ɤɨɧɬɪɨɥɟɦ�
ɫɴɟɞɟɧɧɨɣ�ɩɢɳɢ��ɚ�ɭ�������ɫɬɭɞɟɧɬɨɜ�±�ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣª�Ɍɉɉ�ɫɨ�
ɫɤɥɨɧɧɨɫɬɶɸ�ɤ�ɚɧɨɪɟɤɫɢɢ��©ɷɤɫɬɟɪɧɚɥɶɧɵɣª�Ɍɉɉ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ�ɭ�
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ɥɟɱɟɛɧɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ��ɱɬɨ�ɫɨɫɬɚɜɢɥɨ�������ɢɫɫɥɟɞɭɟɦɵɯ��ɜ�ɨɬɥɢɱɢɟ�
ɨɬ� ɞɪɭɝɢɯ� ɮɚɤɭɥɶɬɟɬɨɜ�� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ±� ������� ɦɟɞɢɤɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ� ±� ������ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ� ±� ������ ɢ� ɪɟɠɟ� ɜɫɟɝɨ�
ɷɬɨɬ� Ɍɉɉ� ɜɫɬɪɟɱɚɥɫɹ� ɭ� ɫɬɭɞɟɧɬɨɜ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ� ±�
������ɫɬɭɞɟɧɬɨɜ��©ɷɤɫɬɟɪɧɚɥɶɧɵɣª�Ɍɉɉ�ɱɚɳɟ�ɜɵɹɜɥɹɥɫɹ�ɭ�ɫɬɭɞɟɧɬɨɜ�
ɥɟɱɟɛɧɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�� ɱɬɨ� ɫɨɫɬɚɜɢɥɨ� ����� ɢɫɫɥɟɞɭɟɦɵɯ�� ɜ� ɨɬɥɢɱɢɟ�
ɨɬ� ɞɪɭɝɢɯ� ɮɚɤɭɥɶɬɟɬɨɜ�� ɨɞɢɧɚɤɨɜɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɫɹ� ɷɬɨɬ� Ɍɉɉ� ɭ�
ɫɬɭɞɟɧɬɨɜ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ� ɢ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɨɜ�
±� ��� ɢɫɫɥɟɞɭɟɦɵɯ�� ɭ� ɫɬɭɞɟɧɬɨɜ� ɦɟɞɢɤɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ�
ɞɟɥɚ� ±� ����� ɢɫɫɥɟɞɭɟɦɵɯ�� ɢ� ɪɟɠɟ� ɜɫɟɝɨ� ɷɬɨɬ� Ɍɉɉ� ɜɫɬɪɟɱɚɥɫɹ�
ɭ� ɫɬɭɞɟɧɬɨɜ� ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ� ±� �� �� ɫɬɭɞɟɧɬɨɜ��
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ɢ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɮɚɤɭɥɶɬɟɬɨɜ�±�ɭ������ɢɫɫɥɟɞɭɟɦɵɯ��ɜ�ɨɬɥɢɱɢɟ�
ɨɬ� ɞɪɭɝɢɯ� ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ�� ɭ� ɫɬɭɞɟɧɬɨɜ� ɦɟɞɢɤɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ�
ɢ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɝɨ� ɞɟɥɚ� ɨɞɢɧɚɤɨɜɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɫɹ� ɭ� ���
ɢɫɫɥɟɞɭɟɦɵɯ�� ɢ� ɪɟɠɟ� ɜɫɟɝɨ� ɷɬɨɬ� Ɍɉɉ� ɜɫɬɪɟɱɚɥɫɹ� ɭ� ɫɬɭɞɟɧɬɨɜ�
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ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɧɚɛɥɸɞɚɟɬɫɹ�©ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣª�Ɍɉɉ����������
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,QWURGXFWLRQ�� $OLPHQWDU\� EHKDYLRU� GH¿QHV� QRW� RQO\� UHTXLUHPHQWV�� EXW�
DOVR� WKH� NQRZOHGJH� JDLQHG� LQ� WKH� SDVW�� 7KH� DOLPHQWDU\� EHKDYLRU� LV� WKH�
UHODWLRQ� RI� WKH� SHUVRQ� WR� IRRG� DQG� LWV� UHFHSWLRQ� LQ� RUGLQDU\� FRQGLWLRQV��
VWUHVV�FRQGLWLRQV��7KH�DOLPHQWDU\�EHKDYLRU�LQFOXGHV�LQVWDOODWLRQV��IRUPV�RI�
EHKDYLRU��D�KDELW�DQG�WKH�HPRWLRQV�FRQFHUQLQJ�IRRG�ZKLFK�DUH�LQGLYLGXDO�
IRU�HDFK�SHUVRQ��%\�PHDQV�RI�WKH�PRGL¿HG�'XWFK�TXHVWLRQQDLUH�RI�'(%4��
LW� LV� SRVVLEOH� WR� GLDJQRVH� HDUO\� LPSOLFDWLRQV� RI� LOOQHVVHV� RI� GLJHVWLYH�
RUJDQV�ZKLFK�WDNH�D�OHDGLQJ�SODFH�LQ�D�FDVH�UDWH�RI�DEOH�ERGLHG�SRSXODWLRQ��
$LP��7R�DQDO\VH� W\SHV�RI� DOLPHQWDU\�EHKDYLRU�RI� VWXGHQWV�RI�20*0$��
DV� D� IDFWRU� RI� IRUPDWLRQ� RI� KHDOWK�� IRU� FUHDWLRQ� RI� LQGLYLGXDO� SUHYHQWLYH�
DFWLRQV� FRUUHFWLQJ� DOLPHQWDU\� EHKDYLRU�� 0DWHULDOV� DQG� PHWKRGV�� ����
VWXGHQWV�SDUWLFLSDWHG� LQ� UHVHDUFK�� �ZRPHQ���� DQG�PHQ������ DYHUDJH� DJH�
RI� VWXGHQWV�PDGH������\HDUV��7KH�DVVHVVPHQW�RI� WKH� W\SHV�RI�DOLPHQWDU\�
EHKDYLRU� �7$%�� ZDV� FDUULHG� RXW� E\� PHDQV� RI� WKH� PRGL¿HG� 'XWFK�
TXHVWLRQQDLUH�RI�'(%4�GHYHORSHG�E\�9DQ�6WUHLQ�7�DQG�FRZRUNHUV����������
5HVXOWV��$FFRUGLQJ�WR�'(%4�TXHVWLRQQDLUH�DW�VXUYH\HG�LW�ZDV�GLDJQRVHG�
³UHVWULFWLYH´� E\� &KDPEHU� RI� &RPPHUFH� DQG� ,QGXVWU\� IRU� ������ RI�
VWXGHQWV�IURP�ZKLFK�DW�������RI�VWXGHQWV�WKH�&KDPEHU�RI�&RPPHUFH�DQG�
,QGXVWU\�ZLWK�EDG�FRQWURO�RI�WKH�HDWHQ�QXWULWLRQ��DQG�DW�������RI�VWXGHQWV�
³UHVWULFWLYH´�&KDPEHU�RI�&RPPHUFH�DQG�,QGXVWU\�ZLWK�SUHGLOHFWLRQ�WR�DQ�
DQRUH[LD� LV�REVHUYHG�³UHVWULFWLYH´�PRUH�RIWHQ��³H[WHUQDO´�RI�&KDPEHU�RI�
&RPPHUFH�DQG�,QGXVWU\�LV�UHJLVWHUHG�DW�������RI�VWXGHQWV��³HPRWLRQJHQH´�
RI� &KDPEHU� RI� &RPPHUFH� DQG� ,QGXVWU\� EHFDPH� SHUFHSWLEOH� DW� ������
RI� VWXGHQWV�� ³DGPL[HG´� E\� &KDPEHU� RI� &RPPHUFH� DQG� ,QGXVWU\� LW� LV�
UHJLVWHUHG�DW����RI�VWXGHQWV��'LIIHUHQFHV�RI�W\SHV�RI�DOLPHQWDU\�EHKDYLRU�
RQ�VSHFLDOWLHV�RI�PHGLFDO�VFKRRO��³UHVWULFWLYH´�E\�&KDPEHU�RI�&RPPHUFH�
DQG�,QGXVWU\�LW�ZDV�PRUH�RIWHQ�GLDJQRVHG�IRU�VWXGHQWV�RI�PHGLFDO�IDFXOW\�
WKDW�PDGH�������LQYHVWLJDWHG��XQOLNH�RWKHU�IDFXOWLHV��VWRPDWRORJLF��������
PHGLFR�SUHYHQWLYH� ������� SHGLDWULF� ������ DQG� OHVV� RIWHQ� WKDQ� DOO� WKLV�
&KDPEHU� RI�&RPPHUFH� DQG� ,QGXVWU\�PHW� DW� VWXGHQWV� RI� SKDUPDFHXWLFDO�
IDFXOW\� RI� ����� RI� VWXGHQWV�� ³H[WHUQDO´� RI� &KDPEHU� RI� &RPPHUFH� DQG�
,QGXVWU\�ZDV�PRUH�RIWHQ� WDSHG�DW� VWXGHQWV�RI�PHGLFDO� IDFXOW\� WKDW�PDGH�
����� LQYHVWLJDWHG�� XQOLNH� RWKHU� IDFXOWLHV�� WKLV� ZDV� HTXDOO\� GLDJQRVHG�
E\�&KDPEHU� RI�&RPPHUFH� DQG� ,QGXVWU\� IRU� VWXGHQWV� RI� SKDUPDFHXWLFDO�
DQG� VWRPDWRORJLF� IDFXOWLHV� RI� ��� LQYHVWLJDWHG�� IRU� VWXGHQWV� RI� PHGLFR�
SUHYHQWLYH� EXVLQHVV� RI� ����� LQYHVWLJDWHG�� DQG� OHVV� RIWHQ� WKDQ� DOO� WKLV�
&KDPEHU�RI�&RPPHUFH�DQG�,QGXVWU\�PHW�DW�VWXGHQWV�RI�SHGLDWULF�IDFXOW\�RI�
���RI�VWXGHQWV��³HPRWVLRJHQQ\´�RI�&KDPEHU�RI�&RPPHUFH�DQG�,QGXVWU\�
EHFDPH� SHUFHSWLEOH� DW� VWXGHQWV� RI� SHGLDWULF� DQG� VWRPDWRORJLF� IDFXOWLHV�
DW� ����� LQYHVWLJDWHG�� XQOLNH� RWKHU� VSHFLDOWLHV�PRUH�RIWHQ�� DW� VWXGHQWV� RI�
PHGLFR�SUHYHQWLYH�DQG�SKDUPDFHXWLFDO�EXVLQHVV�LW�ZDV�HTXDOO\�GLDJQRVHG�
IRU����LQYHVWLJDWHG��DQG�OHVV�RIWHQ�WKDQ�DOO�WKLV�&KDPEHU�RI�&RPPHUFH�DQG�
,QGXVWU\�PHW�DW�VWXGHQWV�RI�PHGLFDO�IDFXOW\�RI����RI�VWXGHQWV��³DGPL[HG´�
E\� &KDPEHU� RI� &RPPHUFH� DQG� ,QGXVWU\� �GLVWXUEDQFHV� ³UHVWULFWLYH´�
&KDPEHU�RI�&RPPHUFH�DQG�,QGXVWU\�DUH�HTXDOO\�REVHUYHG�DQG�³H[WHUQDO´�
RI�&KDPEHU�RI�&RPPHUFH�DQG�,QGXVWU\��LW�LV�UHJLVWHUHG�DW����RI�VWXGHQWV�
IURP�PHGLFR�SUHYHQWLYH�IDFXOW\��&RQFOXVLRQ��'LVWXUEDQFHV�RI�DOLPHQWDU\�
EHKDYLRU� EHFRPH� SHUFHSWLEOH� DW� DOO� VWXGHQWV� RI� PHGLFDO� VFKRRO�� 7KH�
&KDPEHU�RI�&RPPHUFH�DQG� ,QGXVWU\� �������� LV� LQ�PRVW�FDVHV�REVHUYHG�
³UHVWULFWLYH´��$V� LW� ZDV� WDSHG� WKDW� WKH� PDMRULW\� RI� VWXGHQWV� RI� PHGLFDO�
VFKRRO���������GRQ¶W�FRQWURO��DV� LQ�ZKDW�TXDQWLW\�HDW��$V�D�UHVXOW�RI�RXU�
UHVHDUFK� WR� HDFK� RI� VWXGHQWV� WKHUH� ZHUH� JLYHQ� LQGLYLGXDO� UHIHUHQFHV� RQ�
FRUUHFWLRQ�RI�DOLPHQWDU\�EHKDYLRU�WDNLQJ�LQWR�DFFRXQW�WKH�FKRVHQ�VSHFLDOW\�
DQG�VSHFL¿FV�RI�IXUWKHU�ZRUN�DUH�PDGH�
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ɩɪɟɞɩɪɢɧɢɦɚɬɶ� ɤɨɥɨɫɫɚɥɶɧɵɟ� ɭɫɢɥɢɹ� ɞɥɹ� ɬɨɝɨ�� ɱɬɨɛɵ� ɟɦɭ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ��Ʉɪɚɫɨɬɚ�ɢɥɢ�ɡɞɨɪɨɜɶɟ"�ɉɟɪɟɞ�ɷɬɢɦ�ɜɵɛɨɪɨɦ�ɫɬɨɢɬ�
ɫɨɜɪɟɦɟɧɧɨɟ�ɨɛɳɟɫɬɜɨ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɫɫɥɟɞɨɜɚɬɶ�ɧɚɪɭɲɟɧɢɹ�
ɩɢɳɟɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ�� ɨɰɟɧɢɬɶ� ɢɯ� ɫɨɫɬɚɜɥɹɸɳɢɟ� �ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɛɟɫɩɨɤɨɣɫɬɜɚ� ɨ� ɜɟɫɟ�� ɫɬɪɟɦɥɟɧɢɹ� ɤ� ɯɭɞɨɛɟ�� ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�
ɫɨɛɫɬɜɟɧɧɵɦ�ɬɟɥɨɦ���ɧɚɥɢɱɢɟ�ɩɟɪɟɟɞɚɧɢɹ��ɩɨɜɟɞɟɧɱɟɫɤɢɟ�ɫɬɟɪɟɨɬɢɩɵ�
ɫ� ɩɨɦɨɳɶɸ� ɫɤɪɢɧɢɧɝɨɜɨɝɨ� ɢɧɫɬɪɭɦɟɧɬɚ� ©ɒɤɚɥɵ� ɨɰɟɧɤɢ� ɩɢɳɟɜɨɝɨ�
ɩɨɜɟɞɟɧɢɹª��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��Ⱥɧɚɥɢɡ� ɥɢɬɟɪɚɬɭɪɧɵɯ� ɞɚɧɧɵɯ� ɢ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɨɩɪɨɫɧɢɤɚ� ©ɒɤɚɥɚ� ɨɰɟɧɤɢ� ɩɢɳɟɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ�� ɬɟɫɬɵ�
ɩɨ�ɩɢɬɚɧɢɸ�ɢ�ɫɚɦɨɨɰɟɧɤɟª��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɪɢɧɢɦɚɥɢ�ɭɱɚɫɬɢɟ����
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ɫɬɭɞɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ��ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��
�� ɝɪɭɩɩɚ� ±� ��� ɸɧɨɲɟɣ� ɢ� ��� ɞɟɜɭɲɟɤ� Ʉɢɪɨɜɫɤɨɣ� ȽɆȺ�� �� ɝɪɭɩɩɚ�
±� ��� ɸɧɨɲɟɣ� ɢ� ��� ɞɟɜɭɲɟɤ� ȼɹɬɫɤɨɝɨ� Ƚɍ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɳɭɳɟɧɢɟ�
ɨɛɳɟɣ�ɧɟɚɞɟɤɜɚɬɧɨɫɬɢ� �ɱɭɜɫɬɜɨ�ɨɞɢɧɨɱɟɫɬɜɚ��ɨɬɫɭɬɫɬɜɢɟ�ɨɳɭɳɟɧɢɹ�
ɛɟɡɨɩɚɫɧɨɫɬɢ��ɢ�ɧɟɫɩɨɫɨɛɧɨɫɬɢ�ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɫɨɛɫɬɜɟɧɧɭɸ�ɠɢɡɧɶ�
ɫɢɥɶɧɨ� ɜɵɪɚɠɟɧɵ� ɭ� ɨɛɟɢɯ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩ�� ɩɪɟɜɵɲɚɸɳɢɯ�
ɧɨɪɦɭ�ɧɚ������ɢɫɩɵɬɭɟɦɵɯ�ɄȽɆȺ�ɢ�ɧɚ��������ȼɹɬȽɍ��ɇɟɞɨɜɟɪɢɟ�ɜ�
ɦɟɠɥɢɱɧɨɫɬɧɵɯ�ɨɬɧɨɲɟɧɢɹɯ�ɢ�ɱɭɜɫɬɜɨ�ɨɬɫɬɪɚɧɟɧɧɨɫɬɢ�ɨɬ�ɤɨɧɬɚɤɬɚ�ɫ�
ɨɤɪɭɠɚɸɳɢɦɢ�����ɪɚɡɚ�ɩɪɟɜɵɲɚɟɬ�ɧɨɪɦɭ�ɭ�ɨɛɟɢɯ�ɝɪɭɩɩ��ɇɟɚɞɟɤɜɚɬɧɨ�
ɡɚɜɵɲɟɧɧɵɟ� ɨɠɢɞɚɧɢɹ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɜɵɫɨɤɢɯ� ɞɨɫɬɢɠɟɧɢɣ��
ɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɩɪɨɳɚɬɶ� ɫɟɛɟ� ɧɟɞɨɫɬɚɬɤɢ� ɩɪɟɜɵɲɚɸɬ� ɧɨɪɦɭ� ɧɚ�
����ɫɪɟɞɢ�ɸɧɨɲɟɣ�ɄȽɆȺ�ɢ�ɧɚ�����±�ɞɟɜɭɲɟɤ�ȼɹɬȽɍ��ɑɪɟɡɦɟɪɧɨɟ�
ɛɟɫɩɨɤɨɣɫɬɜɨ�ɨ�ɜɟɫɟ�ɢ�ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ�ɩɨɩɵɬɤɢ�ɩɨɯɭɞɟɬɶ�ɭ�ɞɟɜɭɲɟɤ�
ɄȽɆȺ�ɧɚ�����ɜɵɲɟ�ɧɨɪɦɵ��ɭ�ɞɟɜɭɲɟɤ�ȼɹɬȽɍ�±�ɧɚ������ɉɨɛɭɠɞɟɧɢɟ�ɤ�
ɧɚɥɢɱɢɸ�ɷɩɢɡɨɞɨɜ�ɩɟɪɟɟɞɚɧɢɹ�ɢ�ɨɱɢɳɟɧɢɹ�ɧɚɛɥɸɞɚɸɬɫɹ�ɬɨɥɶɤɨ�ɫɪɟɞɢ�
ɞɟɜɭɲɟɤ� ȼɹɬȽɍ� ɢ� ɩɪɟɜɵɲɚɸɬ� ɧɨɪɦɭ� ɧɚ� ���� ɇɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɶ�
ɫɨɛɫɬɜɟɧɧɵɦ� ɬɟɥɨɦ� ɧɚ� ���� ɜɵɲɟ� ɧɨɪɦɵ� ɫɪɟɞɢ� ɫɬɭɞɟɧɬɨɜ� ɄȽɆȺ�
ɢ� ɧɚ� ���� ±� ȼɹɬȽɍ�� ȼɵɜɨɞɵ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɢɡɭɱɟɧɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ�
ɩɨ� ɲɤɚɥɟ� ɛɵɥɢ� ɢɡɦɟɪɟɧɵ� ɪɚɡɥɢɱɧɵɟ� ɩɪɟɞɩɨɱɬɟɧɢɹ�� ɨɳɭɳɟɧɢɹ��
ɩɨɜɟɞɟɧɢɟ� ɢ� ɥɢɱɧɵɟ� ɨɳɭɳɟɧɢɹ� ɜ� ɨɬɧɨɲɟɧɢɹ� ɫɟɛɹ�� ȼ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɧɚɛɥɸɞɚɟɬɫɹ�ɪɨɫɬ�ɬɟɧɞɟɧɰɢɢ�ɧɚɪɭɲɟɧɢɣ�ɩɢɳɟɜɨɝɨ�ɩɨɜɟɞɟɧɢɹ�
ɧɟ� ɬɨɥɶɤɨ� ɫɪɟɞɢ� ɞɟɜɭɲɟɤ�� ɧɨ� ɢ� ɫɪɟɞɢ� ɸɧɨɲɟɣ�� ɱɬɨ� ɩɨɪɨɠɞɚɟɬ�
ɨɡɚɛɨɱɟɧɧɨɫɬɶ�ɮɨɪɦɨɣ�ɬɟɥɚ�ɢ�ɜɟɫɨɦ��ɗɬɨ�ɡɚɫɬɚɜɥɹɟɬ�ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ�
ɞɢɟɬɢɱɟɫɤɢɯ� ɨɝɪɚɧɢɱɟɧɢɣ� ɢ� ɡɚɩɭɫɤɚɟɬ� ɩɢɳɟɜɵɟ� ɫɪɵɜɵ�� ɉɪɨɛɥɟɦɵ�
ɩɢɳɟɜɨɝɨ� ɩɨɜɟɞɟɧɢɹ� ɫɜɹɡɚɧɵ� ɫ� ɧɚɥɢɱɢɟɦ� ɨɫɨɛɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɤ� ɧɟɚɞɟɤɜɚɬɧɨ� ɜɵɫɨɤɢɦ� ɨɠɢɞɚɧɢɹɦ� ɞɪɭɝɢɯ� ɥɸɞɟɣ�� ɚ� ɬɚɤ� ɠɟ�
ɭɫɬɚɧɨɜɥɟɧɢɟɦ�ɧɟɞɨɫɬɢɠɢɦɵɯ�ɰɟɥɟɣ��ɨɡɚɛɨɱɟɧɧɨɫɬɶɸ�ɫɨɛɫɬɜɟɧɧɵɦɢ�
ɨɲɢɛɤɚɦɢ�
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,QWURGXFWLRQ��7KH�;;�FHQWXU\�KDV�EHFRPH�WKH�FHQWXU\�RI�VOHQGHUQHVV��1HZ�
EHDXW\�LGHDO�KDV�PDGH�ZRPHQ��¿UVW�RI�DOO��DQG�PHQ��ODVW�WLPH��WR�HQGHDYRXU�
FRORVVDO�HIIRUWV�IRU�¿WWLQJ�LW��%HDXW\�RU�KHDOWK"�0RGHUQ�VRFLHW\�IDFHV�ZLWK�
WKLV� FKRLFH�� $LP�� 7R� UHVHDUFK� DOLPHQWDU\� EHKDYLRU� GLVRUGHUV�� DQDO\]H�
WKHLU�SDUWV� �LQWHQVLW\�RI� DQ[LHW\�DERXW� WKH�ZHLJKW��\HDUQLQJ� IRU� WKLQQHVV��
GLVVDWLVIDFWLRQ� DERXW� WKH� ERG\� LWVHOI�� SUHVHQFH� RI� RYHUHDWLQJ�� EHKDYLRUDO�
VWHUHRW\SHV�� ZLWK� WKH� KHOS� RI� WKH� VFUHHQLQJ� WRRO� ³7KH� DVVHVVPHQW� VFDOH�
RI� DOLPHQWDU\� EHKDYLRU´�� 0DWHULDOV� DQG� PHWKRGV�� $QDO\VLV� RI� OLWHUDU\�
LQIRUPDWLRQ� DQG� UHVXOWV� RI� WKH� TXHVWLRQQDLUH� ³7KH� DVVHVVPHQW� VFDOH� RI�
DOLPHQWDU\�EHKDYLRU�� WHVWV�RI�QXWULWLRQ�DQG�VHOI�FRQFHSW´��7KHUH�ZHUH����
VWXGHQWV�DW�WKH�DJH�RI�������\HDUV��GLYLGHG�LQWR���JURXSV��WKH�¿UVW�JURXS�±�
���\RXWKV�DQG����JLUOV��WKH�VHFRQG�JURXS�±����\RXWKV�DQG����JLUOV�IURP�WKH�
968��WRRN�SDUW�LQ�WKH�UHVHDUFK��5HVXOWV��7KH�VHQVH�RI�JHQHUDO�LQDGHTXDF\�
�IHHOLQJ�RI�ORQHOLQHVV��ODFN�RI�VDIHW\�VHQVH��DQG�LQDELOLW\�WR�FRQWURO�WKHLU�RZQ�
OLIH�DUH�VWURQJO\�PDQLIHVWHG�LQ�ERWK�H[DPLQHG�JURXSV��7KH�UHFHLYHG�UHVXOWV�
ZHUH� �����DERYH�QRUPDO� DPRQJ�SDUWLFLSDQWV� IURP�.60$�DQG��������
±�DPRQJ�WKRVH�IURP�968��5DWHV�RI�GLVWUXVW�LQ�LQWHUSHUVRQDO�UHODWLRQVKLSV�
DQG� IHHOLQJ�RI�GHWDFKPHQW� IURP�FRQWDFW�ZLWK� VXUURXQGLQJV� DUH�����SDUWV�
KLJKHU� LQ� ERWK� JURXSV� WKDQ� QRUPDO� RQHV��2YHUHVWLPDWHG� H[SHFWDWLRQV� LQ�
SRLQW� RI� KLJK� DFKLHYHPHQWV� DQG� GLVDELOLW\� WR� FRQGRQH� WKHPVHOYHV� IDXOWV�
DUH�����DERYH�QRUPDO�DPRQJ�\RXWKV�IURP�.60$�DQG�����DERYH�QRUPDO�
DPRQJ�JLUOV�IURP�968��([FHVVLYH�DQ[LHW\�DERXW�D�ZHLJK�DQG�V\VWHPDWLF�
DWWHPSWV�WR�JURZ�WKLQ�DPRQJ�JLUOV�IURP�.60$�DUH�����DERYH�QRUPDO�DQG�
����±�DPRQJ�RQHV�IURP�968��,QGXFHPHQW�WR�RYHUHDWLQJ�DQG�FOHDQVLQJ�DUH�
REVHUYHG�RQO\�DPRQJ�JLUOV�IURP�968�DQG�LWV�UDWHV�DUH����DERYH�QRUPDO��
'LVVDWLVIDFWLRQ�ZLWK�WKHLU�RZQ�ERG\�LV�����DERYH�QRUPDO�DPRQJ�VWXGHQWV�
IURP�.60$�DQG�����±�IURP�RQHV�IURP�968��&RQFOXVLRQ��$FFRUGLQJ�WR�
WKH�VWXGLHG�PDWHULDOV�WKHUH�ZHUH�GLIIHUHQW�SUHIHUHQFHV��IHHOLQJV��EHKDYLRU�
DQG� VHOI�SHUFHSWLRQ� GLDOHG�� 1RZDGD\V� JURZWK� RI� DOLPHQWDU\� EHKDYLRU�
GHUDQJHPHQWV�LV�REVHUYHG�QRW�DPRQJ�JLUOV�RQO\�EXW�DPRQJ�\RXWKV�DV�ZHOO��
7KLV�IDFW�FDXVHV�SUHRFFXSDWLRQ�ZLWK�D�ERG\�VKDSH�DQG�D�ZHLJKW��,W�PDNHV�WR�
VWLFN�WR�WKH�GLHW�DQG�FDXVHV�DOLPHQWDU\�GHUDQJHPHQWV��$OLPHQWDU\�EHKDYLRU�
SUREOHPV� DUH� FRQQHFWHG� ZLWK� WKH� SUHVHQFH� RI� VSHFL¿F� VHQVLWLYLW\� WR� DQ�
H[WUHPHO\�KLJK�H[SHFWDWLRQ�RI�RWKHU�SHRSOH��XQDFKLHYDEOH�JRDOV�VHWWLQJ�DQG�
FRQFHUQ�ZLWK�WKHLU�RZQ�PLVWDNHV�

ȼɅɂəɇɂȿ�ɇȿɊȺɐɂɈɇȺɅɖɇɈȽɈ�ɉɂɌȺɇɂə�ɇȺ�
ɎɍɇɄɐɂɈɇȺɅɖɇɈȿ�ɋɈɋɌɈəɇɂȿ�ɈɊȽȺɇɂɁɆȺ�
ɋɌɍȾȿɇɌɈȼ�ɆȿȾɂɄɈȼ
Ʌ�ɇ��Ɂɚɪɢɩɨɜɚ��Ⱥ�ɇ��Ȼɚɣɦɭɪɡɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�ɋ��Ɍɚɠɢɛɚɟɜɚ
Ɇɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�Ⱥɫɬɚɧɚ��Ⱥɫɬɚɧɚ��Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ʉɚɤ�ɢɡɜɟɫɬɧɨ��ɧɟɪɚɰɢɨɧɚɥɶɧɨɟ�ɩɢɬɚɧɢɟ�ɫɥɭɠɢɬ�ɩɪɢɱɢɧɨɣ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɦɧɨɝɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɉɨ� ɞɚɧɧɵɦ� ȼɈɁ� ɤɚɠɞɵɣ�
ɬɪɟɬɢɣ� ɱɟɥɨɜɟɤ� ɫɬɪɚɞɚɟɬ� ɨɬ� ɪɚɡɥɢɱɧɵɯ� ɧɟɞɨɦɨɝɚɧɢɣ�� ɤɨɬɨɪɵɟ�
ɨɛɭɫɥɨɜɥɟɧɵ�ɧɚɪɭɲɟɧɢɹɦɢ�ɩɢɬɚɧɢɹ��Ɉɫɨɛɟɧɧɨ�ɜɚɠɟɧ�ɞɚɧɧɵɣ�ɮɚɤɬɨɪ�
ɜ� ɩɟɪɢɨɞ� ɪɨɫɬɚ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɦɨɥɨɞɨɝɨ� ɨɪɝɚɧɢɡɦɚ�� Ɉɬɪɚɠɟɧɢɟɦ�
ɧɟɩɪɚɜɢɥɶɧɨɝɨ� ɩɢɬɚɧɢɹ� ɫɬɭɞɟɧɬɨɜ� ɡɚɱɚɫɬɭɸ� ɹɜɥɹɟɬɫɹ� ɭɩɨɬɪɟɛɥɟɧɢɟ�
ɮɚɫɬ�ɮɭɞɚ�� ɩɪɨɞɭɤɬɨɜ� ɫ� ɯɢɦɢɱɟɫɤɢɦɢ� ɩɢɳɟɜɵɦɢ� ɞɨɛɚɜɤɚɦɢ� ɢ�
ɧɢɡɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɧɟɨɛɯɨɞɢɦɵɯ� ɜɢɬɚɦɢɧɨɜ� ɢ� ɦɢɧɟɪɚɥɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɜɥɢɹɧɢɟ� ɩɢɬɚɧɢɹ� ɧɚ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�
ɫɨɫɬɨɹɧɢɟ� ɨɪɝɚɧɢɡɦɚ� ɫɬɭɞɟɧɬɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼɫɟɝɨ� ɛɵɥɨ�
ɨɛɫɥɟɞɨɜɚɧɨ�����ɫɬɭɞɟɧɬɨɜ�����ɤɭɪɫɨɜ�ȺɈ�©Ɇɟɞɢɰɢɧɫɤɢɣ�ɍɧɢɜɟɪɫɢɬɟɬ�
Ⱥɫɬɚɧɚª� ���� ɞɟɜɭɲɤɚ�� ��� ɸɧɨɲɢ��� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ������������
Ɇɟɬɨɞɨɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɩɨɤɚɡɚɬɟɥɢ�� ɩɨɥ��
ɜɨɡɪɚɫɬ��ɜɟɫ��ɪɨɫ��ɱɚɫɬɨɬɚ�ɩɪɨɫɬɭɞɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɢ�ɡɚɧɹɬɢɣ�ɫɩɨɪɬɨɦ��
ɧɚɥɢɱɢɟ�ɜɪɟɞɧɵɯ�ɩɪɢɜɵɱɟɤ��ɭɩɨɬɪɟɛɥɟɧɢɟ�ɮɚɫɬ�ɮɭɞɚ��ɤɨɥɵ��ɤɭɪɟɧɢɟ��
ɢ� ɧɚɪɭɲɟɧɢɹ� ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ� ɰɢɤɥɚ� ɭ� ɞɟɜɭɲɟɤ�� Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɭɪɨɜɧɹ� ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ� �ɅɌ�� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɬɟɫɬ�
ɨɩɪɨɫɧɢɤ�� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɋɩɢɥɛɟɪɝɟɪɨɦ�� ɋɭɬɨɱɧɨɟ� ɭɩɨɬɪɟɛɥɟɧɢɟ�
ɤɚɥɶɰɢɹ� ɨɩɪɟɞɟɥɹɥɨɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɨɧ�ɥɚɣɧ� ɤɚɥɶɤɭɥɹɬɨɪɚ�� Ɍɚɤɠɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɢɡɦɟɪɟɧɢɟ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȺȾ��� ɱɚɫɬɨɬɵ�
ɫɟɪɞɟɱɧɵɯ� ɫɨɤɪɚɳɟɧɢɣ� �ɑɋɋ�� ɢ� ɱɚɫɬɨɬɵ� ɞɵɯɚɧɢɹ� �ɑȾ��� ɉɨ� ɷɬɢɦ�
ɩɨɤɚɡɚɬɟɥɹɦ� ɜɵɱɢɫɥɹɥɢɫɶ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɢɧɞɟɤɫɵ�� ɤɨɷɮɮɢɰɢɟɧɬ�
ɜɵɧɨɫɥɢɜɨɫɬɢ��Ʉȼ���ɤɨɷɮɮɢɰɢɟɧɬ�ɏɢɥɶɞɟɛɪɚɧɞɚ��Ʉɏ���ɤɨɷɮɮɢɰɢɟɧɬ�
ɷɤɨɧɨɦɢɱɧɨɫɬɢ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� �ɄɗɄ��� ɞɜɨɣɧɨɟ� ɩɪɨɢɡɜɟɞɟɧɢɟ�
�Ⱦɉ��� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɨɛɪɚɛɨɬɚɧɵ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɋɨɝɥɚɫɧɨ�ɭɩɨɬɪɟɛɥɟɧɢɸ�ɮɚɫɬ�ɮɭɞɚ�ɜɫɟ�ɨɛɫɥɟɞɭɟɦɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�
ɧɚ���ɝɪɭɩɩɵ����ɝɪɭɩɩɚ�±�ɫɬɭɞɟɧɬɵ��ɩɨɫɬɨɹɧɧɨ�ɭɩɨɬɪɟɛɥɹɸɳɢɟ�ɮɚɫɬ�
ɮɭɞ� �Q ����� �� ɝɪɭɩɩɚ� ±� ɨɛɫɥɟɞɭɟɦɵɟ�� ɭɩɨɬɪɟɛɥɹɸɳɢɟ� ɮɚɫɬ�ɮɭɞ� ����
ɪɚɡɚ�ɜ�ɦɟɫɹɰ��Q �������ɝɪɭɩɩɚ�±�ɧɟ�ɭɩɨɬɪɟɛɥɹɸɳɢɟ�ɩɪɨɞɭɤɬɵ�ɞɚɧɧɨɝɨ�
ɬɢɩɚ� �Q ����� Ɉɛɭɱɚɸɳɢɟɫɹ� ɧɚ� ɩɟɪɜɨɦ� ɤɭɪɫɟ� ɫɨɫɬɚɜɢɥɢ� ɨɫɧɨɜɧɭɸ�
ɱɚɫɬɶ�ɭɩɨɬɪɟɛɥɹɸɳɢɯ�ɮɚɫɬ�ɮɭɞ�����������ɫɬɭɞɟɧɬɵ���ɤɭɪɫɚ�±���������
ɢ� ɫɬɭɞɟɧɬɵ� �� ɤɭɪɫɚ� ±� �������� ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɵɹɫɧɢɥɨɫɶ��
ɱɬɨ� ɫɬɭɞɟɧɬɵ� �� ɝɪɭɩɩɵ� ɛɵɥɢ� ɛɨɥɶɲɟ� ɩɨɞɜɟɪɠɟɧɵ� ɩɪɨɫɬɭɞɧɵɦ�
ɡɚɛɨɥɟɜɚɧɢɹɦ��ɜ�ɫɪɟɞɧɟɦ������ɪɚɡ�ɜ�ɝɨɞ��ɢ�ɧɚɪɭɲɟɧɢɸ�ɦɟɧɫɬɪɭɚɥɶɧɨɝɨ�
ɰɢɤɥɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɥɢɰɚɦɢ��ɧɟ�ɭɩɨɬɪɟɛɥɹɸɳɢɦɢ�ɮɚɫɬ�ɮɭɞ��ɪ��������
Ʉɪɨɦɟ�ɩɪɨɱɟɝɨ��ɨɛɧɚɪɭɠɟɧɚ�ɪɚɡɧɢɰɚ�ɦɟɠɞɭ�ɩɨɤɚɡɚɬɟɥɹɦɢ�ɑɋɋ�ɢ�ɑȾ�
ɜ� ɝɪɭɩɩɚɯ�� ɑɋɋ� ������������ ɑȾ� ������������ ɑɋɋ� ������������
ɑȾ� ������������ ɑɋɋ� ������������ ɑȾ� ������������ Ⱦɚɧɧɵɣ�
ɮɚɤɬ� ɛɵɥ� ɪɚɫɰɟɧɟɧ� ɤɚɤ� ɫɜɢɞɟɬɟɥɶɫɬɜɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ� ɜɥɢɹɧɢɹ�
ɭɩɨɬɪɟɛɥɟɧɢɹ�ɮɚɫɬ�ɮɭɞɚ� ɧɚ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɨɣ�
ɫɢɫɬɟɦɵ�� ɂɡɭɱɟɧɢɟ� ɧɭɬɪɢɟɧɬɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɤɚɥɶɰɢɟɦ� ɩɨɤɚɡɚɥɨ�
ɫɪɟɞɧɟɟ�ɫɨɞɟɪɠɚɧɢɟ�ɦɢɧɟɪɚɥɚ�ɜ�ɫɭɬɨɱɧɨɦ�ɪɚɰɢɨɧɟ�ɫɬɭɞɟɧɬɚ��ɪɚɜɧɨɟ�
�������������ɦɝ�ɫɭɬɤɢ��ɉɪɢ�ɷɬɨɦ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�
ɫɨɫɬɚɜɢɥ�������������ɤɤɚɥ ��������������ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ±�����������
�ɤɤɚɥ ������������� ɚ� ɜ� ��ɣ� ɝɪɭɩɩɟ� ±� ����������� �ɤɤɚɥ ������������
ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɧɚɝɥɹɞɧɨ�ɢɥɥɸɫɬɪɢɪɭɸɬ��ɱɬɨ�ɜ�ɩɪɨɞɭɤɬɚɯ�ɬɚɤɨɝɨ�
ɪɨɞɚ� ɫɨɞɟɪɠɢɬɫɹ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɤɚɥɨɪɢɣ�� ɧɨ� ɬɨɥɶɤɨ� ���� ɨɬ�
ɪɟɤɨɦɟɧɞɭɟɦɨɣ� ɞɧɟɜɧɨɣ� ɧɨɪɦɵ� ɤɚɥɶɰɢɹ�� ɇɟ� ɜɵɡɵɜɚɸɬ� ɭɞɢɜɥɟɧɢɹ�
ɪɚɡɥɢɱɢɹ�� ɨɛɧɚɪɭɠɟɧɧɵɟ� ɜ� ɢɧɞɟɤɫɟ� ɦɚɫɫɵ� ɬɟɥɚ� ɦɟɠɞɭ� ɫɬɭɞɟɧɬɚɦɢ�
ɪɚɡɧɵɯ�ɝɪɭɩɩ����ɝɪɭɩɩɚ�±���������������ɝɪɭɩɩɚ�±�������������ɪ��������
ɂɡɭɱɟɧɢɟ� ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ� Ʉȼ� ɢ� ɅɌ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɜ� ɝɪɭɩɩɟ� ɫ�
ɜɵɫɨɤɨɣ� ɥɢɱɧɨɫɬɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɢ� ɤɨɷɮɮɢɰɢɟɧɬ� ɜɵɧɨɫɥɢɜɨɫɬɢ�
ɛɵɥ� ɜɵɲɟ� �Ʉȼ� ������������ ɱɟɦ� ɜ� ɝɪɭɩɩɚɯ� ɫ� ɧɢɡɤɢɦ� ɢ� ɭɦɟɪɟɧɧɵɦ�
ɭɪɨɜɧɟɦ�ɅɌ� �Ʉȼ� ���������ɢ�Ʉȼ� �����������ɋɬɭɞɟɧɬɚɦ� ɫ� ɜɵɫɨɤɢɦ�
ɭɪɨɜɧɟɦ�ɅɌ��ɩɨɫɬɨɹɧɧɨ�ɭɩɨɬɪɟɛɥɹɸɳɢɦ�ɮɚɫɬ�ɮɭɞ�ɛɵɥɢ�ɫɜɨɣɫɬɜɟɧɧɵ�
ɧɚɪɭɲɟɧɢɹ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɢ� ɞɵɯɚɬɟɥɶɧɨɣ�
ɫɢɫɬɟɦ� ɫɨɝɥɚɫɧɨ� ɤɨɷɮɮɢɰɢɟɧɬɭ� ɏɢɥɶɞɟɛɪɚɧɞɚ�� Ɉɛɫɥɟɞɭɟɦɵɟ� ɬɚɤɠɟ�
ɨɬɦɟɬɢɥɢ��ɱɬɨ�ɩɨɬɪɟɛɥɟɧɢɟ�ɞɚɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɩɟɪɢɨɞɢɱɟɫɤɢ�ɩɪɢɜɨɞɢɬ�
ɤ� ɚɩɚɬɢɢ�� ɜɹɥɨɫɬɢ�� ɢɡɠɨɝɟ� ɢ� ɬɨɲɧɨɬɟ�� ȼɵɜɨɞɵ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɫɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɨɣ��ɞɵɯɚɬɟɥɶɧɨɣ��ɢɦɦɭɧɧɨɣ�ɫɢɫɬɟɦ��
ɚ� ɬɚɤɠɟ� ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɬɭɞɟɧɬɨɜ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɫɜɹɡɚɧɵ� ɫ� ɯɚɪɚɤɬɟɪɨɦ� ɩɢɬɚɧɢɹ�� ɑɚɫɬɨɟ� ɭɩɨɬɪɟɛɥɟɧɢɟ� ɮɚɫɬ�ɮɭɞɚ�
ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɨɪɝɚɧɢɡɦɚ� ɤ�
ɫɬɪɟɫɫɭ�� ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɩɨɜɵɲɟɧɧɨɣ� ɬɪɟɜɨɠɧɨɫɬɶɸ� ɢ� ɫɧɢɠɟɧɢɟɦ�
ɚɞɚɩɬɚɰɢɨɧɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ�ɨɪɝɚɧɢɡɦɚ�
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,1)/8(1&(�2)�,55$7,21$/�1875,7,21�21�7+(�
)81&7,21$/�&21',7,21�2)�0(',&$/�678'(176
/�1��=DULSRYD��$�1��%DLPXU]LQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��'�6��7D]KLEDHYD
$VWDQD�0HGLFDO�8QLYHUVLW\��$VWDQD��.D]DNKVWDQ

,QWURGXFWLRQ��,UUDWLRQDO�QXWULWLRQ�LV�DFFHSWHG�DV�WKH�FDXVH�RI�PDQ\�GLVHDVHV��
$FFRUGLQJ�WR�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��RQH�RI�WKUHH�SHRSOH�VXIIHUV�
IURP� YDULRXV� DLOPHQWV� FDXVHG� PDOQXWULWLRQ�� 1XWULWLRQ� LV� GUDPDWLFDOO\�
LPSRUWDQW�GXULQJ�WKH�JURZWK�DQG�ERG\�IRUPDWLRQ�SHULRG��)RU�LQVWDQFH�IDVW�
IRRG�FRQVXPSWLRQ�E\�VWXGHQWV�RI�PHGLFDO�XQLYHUVLW\��$LP��7KH�DLP�RI�RXU�
UHVHDUFK�ZDV�WR�GHWHUPLQH�WKH�LQÀXHQFH�RI�QXWULWLRQ�RQ�WKH�KXPDQ�ERG\��
0DWHULDOV� DQG�PHWKRGV��$� WRWDO� RI� ���� VWXGHQWV� VWXG\LQJ����� FRXUVHV� RI�
0HGLFDO�8QLYHUVLW\�$VWDQD�ZHUH�H[DPLQHG�����JLUOV�����ER\V�LQ�WKH�DJH�RI�
�����������\HDUV���:H�XVH�TXHVWLRQQDLUHV�WR�LGHQWLI\�VXFK�IDFWRUV�DV�IDVW�
IRRG�FRQVXPSWLRQ��GULQNLQJ�FRNH��D�GLHW��DJH��VH[��ZHLJKW��WKH�IUHTXHQF\�
RI�FDWDUUKDO�GLVHDVH�DQG�VSRUWV�DFWLYLWLHV��DWWHQGLQJ�J\P��WKH�SUHVHQFH�RI�
KDUPIXO�KDELWV��VPRNLQJ��GULQNLQJ�DOFRKRO��DQG�GLVUXSWLRQ�RI�WKH�PHQVWUXDO�
F\FOH� LQ� JLUOV��7KH� DVVHVVPHQW� RI� SHUVRQDO� DQ[LHW\� �3$��ZDV� SHUIRUPHG�
XVLQJ� WKH�6SLHOEHUJHU¶V�TXHVWLRQQDLUH�DFFRUGLQJ� WR�ZKLFK�����SRLQWV�DQG�
OHVV�±�ORZ�DQ[LHW\��������±�PRGHUDWH�DQ[LHW\�����SRLQWV�DQG�PRUH�±�KLJK�
DQ[LHW\��7R�GH¿QH�GDLO\�FRQVXPSWLRQ�RI�D�FDOFLXP�DQG�NFDO�ZH�XVHG�RQ�OLQH�
FDOFLXP�FDOFXODWRU��%HFDXVH�RI�¿QDO�FRQFOXVLRQV�FDQ�EH�GUDZQ�RQO\�DIWHU�
GHWDLOHG�H[DPLQDWLRQ�ZH�PHDVXUHG�SK\VLRORJLFDO�LQGLFDWRUV��VXFK�DV�D�EORRG�
SUHVVXUH� �V\VWROLF� DUWHULDO� SUHVVXUH� ±�6$3� DQG�GLDVWROLF� DUWHULDO� SUHVVXUH�
±�'$3��� UDWH�RI�KHDUWEHDW� �5+��DQG�UHVSLUDWRU\�UDWH� �55���3K\VLRORJLFDO�
LQGH[HV� VXFK� DV� G\QDPLF� SUHVVXUH� �'3��� DQ� HQGXUDQFH� FRHI¿FLHQW� �(&��
DQG� +LOGHEUDQG� FRHI¿FLHQW� �+&�� ZHUH� FRXQWHG� GXH� WR� WKHVH� LQGLFDWRUV��
5HVXOWV��$FFRUGLQJ� WR� IDVW�IRRG� FRQVXPSWLRQ� DOO� VWXGHQWV� ZHUH� GLYLGHG�
LQWR���JURXSV����JURXS�±�WKRVH�ZKR�FRQVWDQWO\�XVH�IDVW�IRRG��Q ����� WKH�
��QG�JURXS�±�WKRVH�ZKR�XVH�����WLPHV�D�PRQWK��Q �����WKH���UG�JURXS�±�
QRW�XVLQJ��Q �����)DVW�IRRG�FRQVXPSWLRQ�ZDV�KLJKO\�SUHYDOHQW�DW�WKH�¿UVW�
FRXUVH���������� LQ�VHFRQG�\HDU�VWXGHQWV� LW�ZDV�±��������DQG�WKH�WKLUG�±�
�������6WXGHQWV�ZKR�FRQVWDQWO\�DWH�IDVW�IRRG�VXIIHUHG�IURP�GLVWXUEDQFHV�
RI�WKH�PHQVWUXDO�F\FOH�DQG�IUHTXHQW�FDWDUUKDO�GLVHDVHV�������WLPHV�D�\HDU��
FRPSDUHG�ZLWK�WKRVH�ZKR�GLG�QRW��6WXGHQWV�ZKR�UHSRUWHG�HDWLQJ�IDVW�IRRG�
FRQVWDQWO\�KDG�KLJKHU�ERG\�PDVV�LQGH[������������WKDQ�WKRVH�ZKR�GLG�QRW�
HDW�IDVW�IRRG�������������'HSHQGLQJ�RQ�IDFW�RI�FRQVXPSWLRQ�IDVW�IRRG�WKH�
FKDQJHV�LQ�5+�ZHUH�GLIIHUHQW�LQ�JURXSV��5+�������������5+��±�����������
5+�� ±� ������������ 5HVSLUDWRU\� UDWH� DW� WKH� VWXGHQWV� LQ� ��VW� JURXS� ZDV�
�����������DW�WKH���QG�JURXS�±����������DQG�WKH���UG�JURXS�±������������
7KLV�UHVXOWV�VKRZ�LQÀXHQFH�RI�IDVW�IRRG�RQ�FDUGLDF�DFWLYLW\��VR�LW�FDQ�EH�D�
ULVN�IDFWRU�RI�KHDUW�GLVHDVHV��$FFRUGLQJ�WR�RXU�UHVXOWV�FDOFLXP�FRQVXPSWLRQ�
ZDV� �������������� ,Q� ¿UVW� JURXS� ±� ����������� �NFDO �������������� LQ�
WKH�VHFRQG�JURXS�±�������������NFDO �������������DQG�LQ�WKH��UG�JURXS�
±� ����������� �NFDO ������������ $� W\SLFDO� IDVW�IRRG� PHDO� FRQWDLQV� D�
ODUJH� QXPEHU� RI� FDORULHV� EXW� RQO\� ����RI� GDLO\� UHFRPPHQGHG� FDOFLXP��
)XUWKHUPRUH�LW¶V�NQRZQ�WKDW�IDVW�IRRG�GHFUHDVH�DQ�DEVRUSWLRQ�RI�FDOFLXP�
LQ�WKH�LQWHVWLQHV��6WXG\LQJ�LQWHUUHODWLRQ�EHWZHHQ�(&�DQG�3$�VKRZHG�WKDW�
LQ�JURXS�ZLWK�KLJK�SHUVRQDO�DQ[LHW\�WKH�HQGXUDQFH�FRHI¿FLHQW�ZDV�KLJKHU�
WKDQ�QRUPDO��(&� ������������LQ�JURXSV�ZLWK�ORZ�DQG�PRGHUDWH�DQ[LHW\�
LW�ZDV� QRUPDO� �(&� ��������� DQG� ��UG� JURXS�(&� ����������� 6WXGHQWV�
ZLWK�KLJK�3$�KDG�GLVWXUEDQFHV�LQ�FDUGLRYDVFXODU�DQG�UHVSLUDWRU\�V\VWHPV�
LQWHUDFWLRQ� GXH� WR�+LOGHEUDQG¶V� FRHI¿FLHQW��7KH\� DOVR� QRWLFHG� WKDW� IDVW�
IRRG� FRQVXPSWLRQ� UHVXOWHG� LQ� DSDWK\�� ÀDFFLGLW\�� KHDUWEXUQ� DQG� QDXVHD��
&RQFOXVLRQ��)XQFWLRQDO�FKDUDFWHUL]DWLRQ�RI�WKH�FDUGLRYDVFXODU��UHVSLUDWRU\�
DQG�LPPXQH�V\VWHPV��DV�ZHOO�DV�SV\FKRORJLFDO�FRQGLWLRQ�GLUHFWO\�GHSHQG�
RQ� VWXGHQWV� QXWULWLRQ�� )UHTXHQW� FRQVXPSWLRQ� RI� IDVW� IRRG� OHDGV� WR� D�
UHGXFWLRQ�RI�DGDSWLYH�FDSDFLW\�WR�VWUHVV�

ɉɊɈȼȿȾȿɇɂȿ�ɉɊȿȾȼȺɊɂɌȿɅɖɇɈȽɈ�ȺɍȾɂɌȺ�ɉɊɂ�
ȼɇȿȾɊȿɇɂɂ�ɋɂɋɌȿɆɕ�ɆȿɇȿȾɀɆȿɇɌȺ�ɄȺɑȿɋɌȼȺ�ȼ�
ȺɆȻɍɅȺɌɈɊɇɈ�ɉɈɅɂɄɅɂɇɂɑȿɋɄɈɆ�ɈȻɔȿȾɂɇȿɇɂɂ
Ⱥ�Ⱥ��Ɍɹɠɟɥɶɧɢɤɨɜ��Ⱥ�ȼ��ɘɦɭɤɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɱɥ��ɤɨɪ��ɊȺɆɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ȼ��ɉɨɥɭɧɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ�

ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɜɟɥɢɱɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɦɟɞɢɰɢɧɫɤɢɯ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɩɨɜɵɲɟɧɢɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�
ɩɚɰɢɟɧɬɨɜ�ɩɭɬɟɦ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦɵ�ɦɟɧɟɞɠɦɟɧɬɚ�ɤɚɱɟɫɬɜɚ��ɋɆɄ���
Ɉɫɧɨɜɨɣ�ɷɮɮɟɤɬɢɜɧɨɣ�ɪɚɛɨɬɵ�ɨɪɝɚɧɢɡɚɰɢɢ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɟ�ɨɠɢɞɚɧɢɟ�
ɩɪɨɛɥɟɦ�ɢ� ɨɲɢɛɨɤ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�ɢɯ�ɭɫɬɪɚɧɟɧɢɟɦ�� ɚ� ɫɩɨɫɨɛɧɨɫɬɶ�
ɩɪɟɞɜɢɞɟɬɶ� ɢ� ɧɟ� ɞɨɩɭɫɬɢɬɶ� ɢɯ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ�� Ⱦɨɫɬɢɝɧɭɬɶ� ɷɬɨɝɨ�
ɦɨɠɧɨ� ɩɭɬɟɦ� ɩɨɫɬɨɹɧɧɨɝɨ� ɫɬɪɟɦɥɟɧɢɹ� ɤ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ�

ɩɪɨɰɟɫɫɨɜ�� ɨɩɪɟɞɟɥɟɧɢɹ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɫɬɚɛɢɥɶɧɨɝɨ� ɩɨɜɵɲɟɧɢɹ�
ɤɚɱɟɫɬɜɚ� ɪɚɛɨɬɵ� ɧɚ� ɨɫɧɨɜɟ� ɚɧɚɥɢɡɚ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɨɞɪɚɡɞɟɥɟɧɢɢ�
ɨɪɝɚɧɢɡɚɰɢɢ�� ɭɱɟɬɚ� ɬɪɟɛɨɜɚɧɢɢ� ɩɨɬɪɟɛɢɬɟɥɟɣ� �ɩɚɰɢɟɧɬɨɜ���
ȼɚɠɧɵɦ� ɷɬɚɩɨɦ� ɞɨɫɬɢɠɟɧɢɹ� ɷɬɢɯ� ɰɟɥɟɣ� ɹɜɥɹɟɬɫɹ� ɩɪɨɜɟɞɟɧɢɟ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɚɭɞɢɬɚ�� ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɚɭɞɢɬ� ɫɢɫɬɟɦɵ�
ɦɟɧɟɞɠɦɟɧɬɚ� ɤɚɱɟɫɬɜɚ� ȽȻɍɁ� ©Ƚɉ� ʋ�� ȾɁɆª� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɢɟ�
ɬɪɟɛɨɜɚɧɢɹɦ� ȽɈɋɌ� ,62� ���������� �,62� ����������� ɩɪɨɜɨɞɢɥɫɹ�
ɩɪɢɦɟɧɢɬɟɥɶɧɨ�ɤ�ɨɤɚɡɚɧɢɸ�ɚɦɛɭɥɚɬɨɪɧɨ�ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ��
ɜɤɥɸɱɚɹ�ɩɪɨɜɟɞɟɧɢɟ�ɦɟɞɢɰɢɧɫɤɢɯ�ɤɨɧɫɭɥɶɬɚɰɢɢ�ɢ�ɥɟɱɟɧɢɟ�ɜ�ɨɛɥɚɫɬɢ�
ɨɛɳɟɣ�ɢ�ɫɩɟɰɢɚɥɶɧɨɣ�ɦɟɞɢɰɢɧɵ��ɥɚɛɨɪɚɬɨɪɧɨɣ�ɢ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɸ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ�ɢ�ɩɥɚɬɧɵɯ�ɦɟɞɢɰɢɧɫɤɢɯ�ɭɫɥɭɝ��Ɇɟɬɨɞɵ�ɫɛɨɪɚ�ɢɧɮɨɪɦɚɰɢɢ�
ɜɤɥɸɱɚɥɢ�ɛɟɫɟɞɵ�ɢ�ɨɩɪɨɫ�ɩɟɪɫɨɧɚɥɚ�ȽȻɍɁ�©Ƚɉ�ʋ��ȾɁɆª��ɚ� ɬɚɤɠɟ�
ɧɚɛɥɸɞɟɧɢɟ� ɚɭɞɢɬɨɪɨɜ� ɡɚ� ɩɪɨɰɟɫɫɚɦɢ� ɢ� ɞɟɹɬɟɥɶɧɨɫɬɶɸ�� ɢɡɭɱɟɧɢɟ�
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ� ɢ� ɡɚɩɢɫɟɣ�� ɉɪɚɤɬɢɤɚ� ɩɪɨɜɟɞɟɧɢɹ�
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ�ɚɭɞɢɬɚ�ɫɬɪɨɢɥɚɫɶ�ɧɚ�ɨɛɳɟɩɪɢɧɹɬɵɯ�ɦɟɬɨɞɢɱɟɫɤɢɯ�
ɩɪɢɧɰɢɩɚɯ�� ɩɨɥɭɱɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɢ� ɩɪɢ� ɩɪɨɜɟɪɤɟ� ɩɨ� ɩɪɢɧɰɢɩɭ�
©ɦɨɦɟɧɬɚɥɶɧɨɝɨ�ɮɨɬɨª�ɢɥɢ� ©ɩɪɨɰɟɫɫ� ɤɚɤ� ɨɧ� ɟɫɬɶª�� ɢɬɨɝɨɦ� ɤɨɬɨɪɵɯ�
ɹɜɢɥɨɫɶ�ɩɨɥɭɱɟɧɢɟ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɫɬɚɪɬɨɜɨɦ�ɫɨɫɬɨɹɧɢɢ�ɨɪɝɚɧɢɡɚɰɢɢ��
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ� ɜ� ɮɨɪɦɟ� ɚɤɬɚ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɚɭɞɢɬɚ�� ɤɨɬɨɪɵɣ�
ɩɨɡɜɨɥɹɟɬ� ɩɥɚɧɢɪɨɜɚɬɶ� ɫɬɪɚɬɟɝɢɸ� ɩɨɫɬɪɨɟɧɢɹ� ɋɆɄ� ɧɚ� ɩɪɢɧɰɢɩɟ�
©ɤɚɤ� ɞɨɥɠɧɨ� ɛɵɬɶª� ɧɚ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɬɪɟɛɨɜɚɧɢɹɦ� ȽɈɋɌ� ,62�
����������� ɜ� ɤɨɬɨɪɨɦ� ɝɥɚɜɧɵɦ� ɨɰɟɧɨɱɧɵɦ� ɢɧɫɬɪɭɦɟɧɬɨɦ� ɹɜɥɹɟɬɫɹ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɬɪɟɛɨɜɚɧɢɹɦ� ɫɬɚɧɞɚɪɬɚ��ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ�
ɚɭɞɢɬɚ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɬɢɩɢɱɧɵɟ� ɧɟɞɨɫɬɚɬɤɢ�� ɧɟ�
ɨɬɪɟɝɭɥɢɪɨɜɚɧ� ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬ�� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� ɩɥɚɧɵ� ɫɨɜɟɳɚɧɢɣ��
ɮɨɪɦɚɥɶɧɨ�ɜɟɥɢɫɶ�ɩɪɨɬɨɤɨɥɵ�ɫɨɜɟɳɚɧɢɣ��ɩɨɥɢɤɥɢɧɢɤɚ�ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ� ɜɪɚɱɚɦɢ� ɢ� ɫɪɟɞɧɢɦ� ɦɟɞɢɰɢɧɫɤɢɦ� ɩɟɪɫɨɧɚɥɨɦ��
ɨɫɨɛɟɧɧɨ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ� ɫɥɭɠɛɚ�� ɜ� ɧɟɤɨɬɨɪɵɯ� ɫɬɪɭɤɬɭɪɧɵɯ�
ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� ɞɨɥɠɧɨɫɬɧɵɟ� ɢɧɫɬɪɭɤɰɢɢ�
ɡɚɜɟɞɭɸɳɢɯ� ɨɬɞɟɥɟɧɢɹɦɢ�� ɜɪɚɱɟɣ�� ɦɟɞɢɰɢɧɫɤɢɯ� ɫɟɫɬɟɪ�� ɧɟ� ɜɨ� ɜɫɟɯ�
ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ� ɢɦɟɥɫɹ� ɩɨɥɧɵɣ� ɩɚɤɟɬ� ɧɨɪɦɚɬɢɜɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ��
ɧɟɞɨɫɬɚɬɨɱɧɨ� ɨɪɝɚɧɢɡɨɜɚɧ� ɤɨɧɬɪɨɥɶ� ɤɚɱɟɫɬɜɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�
�ɩɥɚɧ�ɡɚɫɟɞɚɧɢɣ��ɩɪɨɬɨɤɨɥɵ��ɩɪɢɧɹɬɵɟ�ɦɟɪɵ��ɤɨɧɬɪɨɥɶ�ɢɫɩɨɥɧɟɧɢɹ��ɢ�
ɞɪ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɨɜɟɞɟɧɧɵɣ�ɩɟɪɜɢɱɧɵɣ�ɚɭɞɢɬ�ɩɨɡɜɨɥɢɥ�ɫɞɟɥɚɬɶ�
ɜ� ȽȻɍɁ� ©Ƚɉ� ʋ�� ȾɁɆª� ©ɫɪɟɡª� ɫɨɫɬɨɹɧɢɹ�� ɜ� ɤɨɬɨɪɨɦ� ɦɟɞɢɰɢɧɫɤɚɹ�
ɨɪɝɚɧɢɡɚɰɢɹ� ɧɚɱɢɧɚɟɬ� ɪɟɚɥɢɡɚɰɢɸ� ɋɆɄ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ�ɩɨɡɜɨɥɹɸɬ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɱɟɬɤɢɣ�ɩɥɚɧ�ɞɚɥɶɧɟɣɲɢɯ�ɞɟɣɫɬɜɢɣ�
ɩɨ�ɭɫɬɪɚɧɟɧɢɸ�ɜɵɹɜɥɟɧɧɵɯ�ɧɟɞɨɫɬɚɬɤɨɜ�ɫ�ɰɟɥɶɸ�ɪɟɚɥɢɡɚɰɢɢ�ɋɆɄ��
ɤɚɤ�ɢɧɫɬɪɭɦɟɧɬɚ�ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɨɤɚɡɚɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�
ɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɧɚɢɛɨɥɟɟ� ɩɨɥɧɨɣ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ� ɩɚɰɢɟɧɬɨɜ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɨɞɢɦɨɣ� ɪɚɛɨɬɵ� ɡɚɦɟɬɧɨ� ɩɨɜɵɫɢɥɚɫɶ� ɚɤɬɢɜɧɨɫɬɶ�
ɢ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ� ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɶ� ɜɫɟɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɩɟɪɫɨɧɚɥɚ�� ɢ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɪɭɤɨɜɨɞɢɬɟɥɟɣ� ɫɪɟɞɧɟɝɨ� ɡɜɟɧɚ�� ɱɬɨ��
ɛɟɡɭɫɥɨɜɧɨ�� ɛɭɞɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ� ɭɫɩɟɲɧɨɣ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ�
ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɟɤɬɚ� ɜɧɟɞɪɟɧɢɹ� ɋɆɄ� ɜ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɨɪɝɚɧɢɡɚɰɢɢ�
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DXGLW��3UHOLPLQDU\�DXGLW�RI�TXDOLW\�PDQDJHPHQW� V\VWHP�*%8=�³*3�ʋ��
'0'´�LQ�DFFRUGDQFH�ZLWK�*267�,62������������,62������������ZDV�
FRQGXFWHG�LQ�UHODWLRQ�WR�WKH�SURYLVLRQ�RI�RXWSDWLHQW�FDUH��LQFOXGLQJ�PHGLFDO�
FRQVXOWDWLRQ�DQG�WUHDWPHQW�LQ�WKH�¿HOG�RI�JHQHUDO�DQG�VSHFLDOL]HG�PHGLFLQH��
ODERUDWRU\�DQG� LQVWUXPHQWDO�GLDJQRVWLFV��RUJDQL]DWLRQ�DQG�DGPLQLVWUDWLRQ�
RI�KHDOWK�FDUH�DQG�SDLG�PHGLFDO�VHUYLFHV��'DWD�FROOHFWLRQ�PHWKRGV�LQFOXGHG�
LQWHUYLHZV�DQG�VWDII�LQWHUYLHZV�*%8=�³*3ʋ��'0'ª��DV�ZHOO�DV�DXGLWRUV�
IRU� PRQLWRULQJ� SURFHVVHV� DQG� DFWLYLWLHV�� VWXG\� WKH� GRFXPHQWDWLRQ� DQG�
UHFRUGV�� 7KH� SUDFWLFH� RI� FRQGXFWLQJ� SUHOLPLQDU\� DXGLW� ZDV� EDVHG� RQ�
DFFHSWHG�PHWKRGRORJLFDO�SULQFLSOHV��REWDLQLQJ�LQIRUPDWLRQ�ZKHQ�FKHFNLQJ�
RQ�WKH�SULQFLSOH�RI�³LQVWDQW�SKRWR´�RU�³SURFHVV�DV�LW�LV´�WKH�UHVXOW�RI�ZKLFK�
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ZDV�WR�REWDLQ�LQIRUPDWLRQ�DERXW�WKH�VWDUWLQJ�VWDWH�RUJDQL]DWLRQV�UHSUHVHQWHG�
LQ�WKH�IRUP�RI�DQ�DFW�RI�SUH��DXGLW��ZKLFK�DOORZV�\RX�WR�SODQ�D�VWUDWHJ\�IRU�
FRQVWUXFWLQJ�406�RQ�WKH�SULQFLSOH�RI�³DV�LW�VKRXOG�EH´�LQ�DFFRUGDQFH�ZLWK�
*267�,62������������LQ�ZKLFK�WKH�PDLQ�HYDOXDWLRQ�WRRO�LV�WR�GHWHUPLQH�
FRPSOLDQFH�ZLWK�WKH�VWDQGDUG��,Q�DQ�DXGLW�UHYHDOHG�WKH�IROORZLQJ�W\SLFDO�
GUDZEDFNV�� QRW� UHJXODWHG� GRFXPHQW�� DEVHQW� SODQV�PHHWLQJV�� PLQXWHV� RI�
PHHWLQJV�ZHUH�FRQGXFWHG�IRUPDOO\��XQGHUVWDIIHG�FOLQLF�GRFWRUV�DQG�QXUVHV��
HVSHFLDOO\�WKHUDSHXWLF�VHUYLFH�LQ�VRPH�VWUXFWXUDO�XQLWV�RXW�MRE�GHVFULSWLRQV�
GHSDUWPHQW� KHDGV�� SK\VLFLDQV�� QXUVHV�� QRW� DOO� XQLWV� KDG� D� IXOO� SDFNDJH�
RI� UHJXODWLRQV�� VXI¿FLHQWO\� RUJDQL]HG� TXDOLW\� FRQWURO� RI� PHGLFDO� FDUH�
�VFKHGXOH�RI�PHHWLQJV��UHSRUWV��DFWLRQ�WDNHQ��H[HFXWLRQ�FRQWURO���HWF��7KXV��
RXU� LQLWLDO� DXGLW� OHG� WR� D�*%8=� ³*3�ʋ��'0'´� ³VOLFH´� RI� WKH� VWDWH� LQ�
ZKLFK� WKH�PHGLFDO�RUJDQL]DWLRQ� LV� ODXQFKLQJ�D�406��7KH�GDWD�REWDLQHG�
DOORZ�WR�HVWDEOLVK�D�FOHDU�SODQ�RI�DFWLRQ�WR�DGGUHVV�LGHQWL¿HG�GH¿FLHQFLHV�LQ�
RUGHU�WR�LPSOHPHQW�WKH�406�DV�D�WRRO�WR�LPSURYH�WKH�TXDOLW\�RI�FDUH�DQG�
DFKLHYH�WKH�PRVW�FRPSOHWH�SDWLHQW�VDWLVIDFWLRQ��$V�D�UHVXOW�RI�ZRUN�DFWLYLW\�
LQFUHDVHG�PDUNHGO\�DQG�SURIHVVLRQDO�LQWHUHVW�RI�DOO�PHGLFDO�SHUVRQQHO�DQG�
¿UVW� OLQH�PDQDJHUV�� ZKLFK� ZLOO� FHUWDLQO\� FRQWULEXWH� WR� D� VXFFHVVIXO� DQG�
WLPHO\� LPSOHPHQWDWLRQ�RI�SURMHFW�DFWLYLWLHV� LQ� WKH� LPSOHPHQWDWLRQ�RI� WKH�
406�PHGLFDO�RUJDQL]DWLRQ�

ɉɊɈəȼɅȿɇɂə�ɋɂɇȾɊɈɆȺ�ɗɆɈɐɂɈɇȺɅɖɇɈȽɈ�
ȼɕȽɈɊȺɇɂə�ɍ�ȼɊȺɑȿɃ
ɋ�ȼ��Ʉɨɫɬɸɤɨɜɢɱ��Ⱦ�Ʌ��Ƚɨɪɝɚɞɡɟ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�Ɇ��Ɍɢɳɟɧɤɨ
Ƚɪɨɞɧɟɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ƚɪɨɞɧɨ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� ɋɢɧɞɪɨɦ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� �ɋɗȼ�� ±� ɷɬɨ�
ɪɟɚɤɰɢɹ� ɨɪɝɚɧɢɡɦɚ�� ɜɨɡɧɢɤɚɸɳɚɹ� ɜɫɥɟɞɫɬɜɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɫɬɪɟɫɫɨɜ� ɫɪɟɞɧɟɣ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ��
ȼ�Ɇɟɠɞɭɧɚɪɨɞɧɨɣ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɛɨɥɟɡɧɟɣ� �ɆɄȻ�ɏ��ɋɗȼ�ɨɬɧɟɫɟɧ�
ɤ� ɪɭɛɪɢɤɟ� =��� ±� ©ɋɬɪɟɫɫ�� ɫɜɹɡɚɧɧɵɣ� ɫ� ɬɪɭɞɧɨɫɬɹɦɢ� ɩɨɞɞɟɪɠɚɧɢɹ�
ɧɨɪɦɚɥɶɧɨɝɨ�ɨɛɪɚɡɚ�ɠɢɡɧɢª��ɍɝɥɭɛɥɟɧɧɨɟ�ɢɡɭɱɟɧɢɟ�ɢ�ɫɜɨɟɜɪɟɦɟɧɧɨɟ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ�ɋɗȼ�� ɜ� ɨɫɨɛɟɧɧɨɫɬɢ� ɭ�ɦɟɞɢɰɢɧɫɤɢɯ� ɪɚɛɨɬɧɢɤɨɜ��
ɩɪɟɞɫɬɚɜɥɹɟɬ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɩɪɚɤɬɢɱɟɫɤɢɣ�ɢ�ɬɟɨɪɟɬɢɱɟɫɤɢɣ�ɢɧɬɟɪɟɫ��
ɬɚɤ�ɤɚɤ�ɜɨɩɪɨɫɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢ�ɟɝɨ�ɪɚɡɜɢɬɢɹ�ɭ�ɜɪɚɱɟɣ�ɪɚɡɥɢɱɧɵɯ�
ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ� ɩɨ�ɩɪɟɠɧɟɦɭ� ɨɫɬɚɸɬɫɹ� ɦɚɥɨ� ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɡɦɨɠɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɢ�
ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɫɢɦɩɬɨɦɨɜ� ɋɗȼ� ɭ� ɪɚɛɨɬɧɢɤɨɜ� ɫɢɫɬɟɦɵ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɫ�ɜɵɫɲɢɦ�ɦɟɞɢɰɢɧɫɤɢɦ�ɨɛɪɚɡɨɜɚɧɢɟɦ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ� ɚɧɨɧɢɦɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɩɪɚɤɬɢɤɭɸɳɢɯ�
ɜɪɚɱɟɣ� ɪɚɡɥɢɱɧɵɯ� ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ� ɧɟɫɤɨɥɶɤɢɯ� ɫɬɚɰɢɨɧɚɪɨɜ� ɝ��
Ƚɪɨɞɧɨ� ɢ� ɜɪɚɱɟɣ� ɩɨɞɫɬɚɧɰɢɢ� ɫɤɨɪɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�� ȼɫɟɝɨ�
ɨɛɫɥɟɞɨɜɚɧɨ� ���� ɱɟɥɨɜɟɤ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ����� ɥɟɬ��
Ɍɟɫɬɨɜɵɟ� ɧɨɪɦɵ� ɞɥɹ� ɢɧɬɟɝɪɚɥɶɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɜɵɝɨɪɚɧɢɹ�� ɤɪɚɣɧɟ�
ɜɵɫɨɤɚɹ� ɫɬɟɩɟɧɶ� �ɩɨɝɪɚɧɢɱɧɚɹ� ɫɬɚɞɢɹ�� ±� ��� ɛɚɥɥɨɜ� ɢ� ɛɨɥɶɲɟ��
ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ� �ɫɮɨɪɦɢɪɨɜɚɜɲɚɹɫɹ�ɫɬɚɞɢɹ��±��±��ɛɚɥɥɨɜ�� ɫɪɟɞɧɹɹ�
ɫɬɟɩɟɧɶ� �ɮɨɪɦɢɪɭɸɳɚɹɫɹ� ɫɬɚɞɢɹ�� ±� ���� ɛɚɥɥɨɜ�� ɧɢɡɤɚɹ� ɫɬɟɩɟɧɶ� �ɧɟ�
ɫɮɨɪɦɢɪɨɜɚɜɲɚɹɫɹ�ɫɬɚɞɢɹ��±��±��ɛɚɥɥɚ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɫɩɟɰɢɚɥɢɡɚɰɢɢ� ɜɫɟɯ� ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ� ɫɮɨɪɦɢɪɨɜɚɧɵ� ɝɪɭɩɩɵ��
ɬɟɪɚɩɟɜɬɵ� ±� �������� ɜɪɚɱɢ� ɫɤɨɪɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ±� ��������
ɩɫɢɯɢɚɬɪɵ� ±� �������� ɯɢɪɭɪɝɢ� ±� �������� ɨɧɤɨɥɨɝɢ� ±�������� ɜɪɚɱɢ�
ɷɧɞɨɤɪɢɧɨɥɨɝɢ�±���������ɋɪɟɞɢ�ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɩɨ�ɝɟɧɞɟɪɧɨɦɭ�
ɚɫɩɟɤɬɭ�ɤɨɥɢɱɟɫɬɜɟɧɧɨ�ɩɪɟɨɛɥɚɞɚɟɬ�ɠɟɧɫɤɢɣ�ɩɨɥ�±���������ɦɭɠɫɤɨɣ�
ɩɨɥ�±���������ɉɪɢɡɧɚɤɢ�ɜɵɫɨɤɨɣ�ɢ�ɤɪɚɣɧɟ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɟɣ�ɜɵɝɨɪɚɧɢɹ�
ɛɨɥɶɲɟ�ɨɬɦɟɱɚɸɬ�ɠɟɧɳɢɧɵ�±���������ɦɭɠɱɢɧɵ�±���������Ⱦɨ����ɥɟɬ�
ɪɚɛɨɱɟɝɨ�ɫɬɚɠɚ�ɢɦɟɸɬ����ɱɟɥɨɜɟɤ�����������ɨɬ����ɞɨ����ɥɟɬ�±����ɜɪɚɱɟɣ�
����������ɨɬ����ɞɨ����ɥɟɬ�±����ɱɟɥɨɜɟɤɚ�������������ɥɟɬ�ɫɬɚɠɚ�ɢ�ɛɨɥɶɲɟ�
ɢɦɟɸɬ� ��� ɜɪɚɱɟɣ� ���������� əɜɧɵɟ� ɩɪɢɡɧɚɤɢ� ɫɮɨɪɦɢɪɨɜɚɜɲɟɝɨɫɹ�
ɫɢɧɞɪɨɦɚ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ� ɜɵɹɜɥɟɧɵ� ɭ� ������� ɜɪɚɱɟɣ��
ɢɡ�ɧɢɯ�ɤɪɚɣɧɟ�ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ�ɨɬɦɟɱɚɟɬɫɹ�ɭ��������ɪɟɫɩɨɧɞɟɧɬɨɜ��
Ȼɨɥɶɲɢɧɫɬɜɨ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɜɪɚɱɢ� ɫɤɨɪɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ��
ɨɧɤɨɥɨɝɢ� ɢ� ɩɫɢɯɢɚɬɪɵ�� ɋɪɟɞɧɹɹ� ɫɬɟɩɟɧɶ� ɜɵɝɨɪɚɧɢɹ� ɨɬɦɟɱɚɟɬɫɹ� ɭ�
������ ɨɩɪɨɲɟɧɧɵɯ� ɢ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɩɟɰɢɮɢɤɢ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�
ɡɚɧɹɬɨɫɬɢ�ɜ�ɝɪɭɩɩɚɯ��ɑɚɫɬɨ�ɜɨɡɧɢɤɚɸɳɢɟ�ɫɬɪɟɫɫɨɜɵɟ�ɫɢɬɭɚɰɢɢ�ɜ�ɫɪɟɞɟ�
ɦɟɞɢɰɢɧɫɤɢɯ�ɪɚɛɨɬɧɢɤɨɜ��ɨɝɪɨɦɧɚɹ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ��ɧɟɪɚɜɧɨɦɟɪɧɵɣ�
ɪɟɠɢɦ� ɪɚɛɨɬɵ�� ɨɛɴɟɤɬɢɜɧɨ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚɹ� ɡɚɪɚɛɨɬɧɚɹ� ɩɥɚɬɚ�
ɹɜɥɹɸɬɫɹ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ�ɞɜɢɝɚɬɟɥɹɦɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɫɢɧɞɪɨɦɚ�
ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ�� ȼɵɜɨɞɵ�� ���� ɉɪɚɤɬɢɱɟɫɤɢ� ɩɨɥɨɜɢɧɚ�
ɩɪɨɚɧɤɟɬɢɪɨɜɚɧɧɵɯ� ɜɪɚɱɟɣ� ��������� ɨɬɦɟɱɚɸɬ� ɹɜɧɵɟ� ɩɪɢɡɧɚɤɢ�
ɫɮɨɪɦɢɪɨɜɚɜɲɟɝɨɫɹ� ɫɢɧɞɪɨɦɚ� ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɜɵɝɨɪɚɧɢɹ�� ���� ɉɨ�
ɦɟɪɟ� ɭɜɟɥɢɱɟɧɢɹ� ɫɬɚɠɚ� ɜɪɚɱɢ� ɩɪɨɯɨɞɹɬ� ɷɬɚɩ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�
ɫɬɚɧɨɜɥɟɧɢɹ�ɢ�ɚɞɚɩɬɚɰɢɢ��ɭ�ɧɢɯ�ɮɨɪɦɢɪɭɸɬɫɹ�ɩɪɢɨɪɢɬɟɬɵ�ɢ�ɢɧɬɟɪɟɫɵ��
ɜɵɪɚɛɚɬɵɜɚɸɬɫɹ�ɦɟɯɚɧɢɡɦɵ�ɫɚɦɨɫɨɯɪɚɧɟɧɢɹ��ɩɨɷɬɨɦɭ�ɪɢɫɤ�ɪɚɡɜɢɬɢɹ�

ɋɗȼ� ɛɨɥɟɟ� ɡɧɚɱɢɦ� ɢ� ɫɥɨɠɟɧ� ɜ� ɩɪɟɨɞɨɥɟɧɢɢ� ɞɥɹ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɫ�
ɦɟɧɶɲɢɦ� ɫɬɚɠɟɦ� ɪɚɛɨɬɵ�� ���� Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɫɨɬɪɭɞɧɢɤɚ� ɜ� ɨɛɥɚɫɬɢ�
ɦɟɞɢɰɢɧɵ� ɧɟɨɛɯɨɞɢɦɵ� ɩɨɥɧɨɰɟɧɧɵɣ� ɨɬɞɵɯ�� ɩɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɟ�
ɫɨɩɪɨɜɨɠɞɟɧɢɟ�ɩɪɨɮɟɫɫɢɢ��ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪ�
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,QWURGXFWLRQ��%XUQ�RXW�LV�D�UHDFWLRQ�WKDW�RFFXUV�GXH�WR�SURORQJHG�H[SRVXUH�WR�
RFFXSDWLRQDO�VWUHVV�RI�PHGLXP�LQWHQVLW\��7KH�,QWHUQDWLRQDO�&ODVVL¿FDWLRQ�RI�
'LVHDVHV��,&'�����EXUQ�RXW�DVVLJQHG�WR�FDWHJRU\�=���±�³3UREOHPV�UHODWHG�
WR� OLIH�PDQDJHPHQW�GLI¿FXOW\´��'HSWK�VWXG\�DQG� WLPHO\�GLDJQRVLV�RI� WKH�
EXUQ�RXW��HVSHFLDOO\�LQ�KHDOWK�FDUH�ZRUNHUV��LV�RI�FRQVLGHUDEOH�SUDFWLFDO�DQG�
WKHRUHWLFDO�LQWHUHVW�EHFDXVH�LVVXHV�RI�LWV�GHYHORSPHQW�LQ�YDULRXV�VSHFLDOWLHV�
SK\VLFLDQV� DUH� VWLOO� OLWWOH� GHYHORSHG��$LP�� 6WXG\� WKH�PDQLIHVWDWLRQV� DQG�
VHYHULW\� RI� EXUQ�RXW� V\PSWRPV� DPRQJ� KHDOWK� FDUH�ZRUNHUV�ZLWK� KLJKHU�
PHGLFDO� HGXFDWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� $QRQ\PRXV� TXHVWLRQQDLUH�
ZDV� FRQGXFWHG� DPRQJ� SUDFWLFLQJ� SK\VLFLDQV� RI� YDULRXV� VSHFLDOWLHV� RI�
VHYHUDO� KRVSLWDOV� RI� *URGQR� DQG� SK\VLFLDQV� *URGQR� DPEXODQFH� VWDWLRQ��
7RWDO�QXPEHU�RI�SK\VLFLDQV�LV������7KH�DYHUDJH�DJH�RI�UHVSRQGHQWV�LV������
\HDUV��7HVW�VWDQGDUGV�IRU�WKH�LQWHJUDO�LQGLFDWRU�RI�EXUQ�RXW��H[WUHPHO\�KLJK�
OHYHO� �ERUGHU� VWDJH�� ±� ��� SRLQWV� DQG�PRUH�� KLJK� OHYHO� �IRUPHG� VWDJH�� ±�
�±�� SRLQWV�� DYHUDJH� OHYHO� �HPHUJLQJ� VWDJH�� ±� ���� SRLQWV�� ORZ� OHYHO� �QRW�
IRUPHG�VWDJH��±��±��SRLQWV��5HVXOWV��7KHUH�ZHUH�IRUPHG�JURXSV�GHSHQGLQJ�
RQ�WKH�VSHFLDOL]DWLRQ��WKHUDSLVWV�±���������GRFWRUV�DPEXODQFH�±���������
SV\FKLDWULVWV�±���������VXUJHRQV�±���������RQFRORJLVWV�±���������PHGLFDO�
HQGRFULQRORJLVWV� ±� ��������6H[� FRPSRVLWLRQ�� IHPDOH� ±� ��������PDOH� ±�
��������6LJQV�RI� KLJK� DQG�YHU\�KLJK� OHYHO� RI� EXUQ�RXW� LV�PDUNHG�PRUH�
E\�IHPDOH�����������PDOH�±���������6H[�FRPSRVLWLRQ��IHPDOH�±���������
PDOH�±���������6LJQV�RI�KLJK�DQG�YHU\�KLJK�OHYHO�RI�EXUQ�RXW�LV�PDUNHG�
PRUH�E\�IHPDOH����������PDOH�±������������SHUVRQV����������KDYH�ZRUN�
H[SHULHQFH� OHVV� WKDQ����\HDUV�� ���SK\VLFLDQV� ���������±� IURP���� WR����
\HDUV�����SHUVRQV���������IURP����WR����\HDUV�����SK\VLFLDQV����������KDV�
ZRUN�H[SHULHQFH����\HDUV�DQG�PRUH���������RI�SK\VLFLDQV�KDYH�REYLRXV�
VLJQV�RI�IRUPHG�EXUQ�RXW��DQG��������RI�WKHP�KDV�H[WUHPHO\�KLJK�OHYHO��
0RVW�RI�WKHP�DUH�GRFWRUV�RI�DPEXODQFH��RQFRORJLVWV�DQG�SV\FKLDWULVWV��7KH�
DYHUDJH�GHJUHH�RI�EXUQ�RXW�REVHUYHG�LQ�������RI�WKH�UHVSRQGHQWV�DQG�GRHV�
QRW�GHSHQG�RQ�WKH�VSHFL¿FV�RI�SURIHVVLRQDO�HPSOR\PHQW�LQ�JURXSV��2IWHQ�
VWUHVVIXO�VLWXDWLRQV�DULVLQJ�LQ�WKH�PHGLFDO�FRPPXQLW\��D�KXJH�UHVSRQVLELOLW\��
LUUHJXODU� PRGH� RI� RSHUDWLRQ�� REMHFWLYHO\� LQDGHTXDWH� ZDJHV� DUH� GLUHFW�
HQJLQHV� IRUPDWLRQ�RI� WKH� HPRWLRQDO� EXUQ�RXW� V\QGURPH��&RQFOXVLRQ�� ����
$OPRVW� KDOI� UHVSRQGHQWV� ��������� LQGLFDWH� FOHDU� VLJQV� RI� IRUPHG� EXUQ�
RXW�� ���� 'RFWRUV� JR� WKURXJK� WKH� VWDJH� RI� SURIHVVLRQDO� GHYHORSPHQW� DQG�
DGDSWDWLRQ�ZLWK�LQFUHDVLQJ�ZRUN�H[SHULHQFH��WKH\�IRUP�WKH�SULRULWLHV�DQG�
LQWHUHVWV��GHYHORS�PHFKDQLVPV�IRU�VHOI�SUHVHUYDWLRQ��WKHUHIRUH�WKH�ULVN�RI�
WKH�EXUQ�RXW�LV�PRUH�VLJQL¿FDQW�DQG�GLI¿FXOW�WR�RYHUFRPH�IRU�SURIHVVLRQDOV�
ZLWK� OHVV�ZRUN�H[SHULHQFH������(YHU\�HPSOR\HH� LQ� WKH�¿HOG�RI�PHGLFLQH�
QHHGV� FRPSOHWH� UHVW�� SV\FKRWKHUDSHXWLF� SURIHVVLRQDO� VXSSRUW�� SUHYHQWLYH�
PHDVXUHV�

ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ�ɊȿȺɇɂɆȺɐɂɈɇɇɈɃ�ɉɈɆɈɓɂ�
ȼɁɊɈɋɅɈɆɍ�ɇȺɋȿɅȿɇɂɘ�ȽɈɊɈȾȺ�ɆɈɋɄȼɕ
Ⱥ�Ⱦ��Ȼɪɚɳɢɧɚ��Ʌ�ȼ��Ʉɭɞɪɹɲɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ʌ�ȼ��Ʉɭɞɪɹɲɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ�

ȼɜɟɞɟɧɢɟ�� ɋɨɯɪɚɧɟɧɢɟ� ɢ� ɭɤɪɟɩɥɟɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɚɫɟɥɟɧɢɹ�
Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɨɛɟɫɩɟɱɟɧɢɹ�
ɧɚɰɢɨɧɚɥɶɧɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ��ȼ� ɫɜɹɡɢ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɡɚɛɨɥɟɜɚɧɢɣ� ɢ�
ɬɪɚɜɦ��ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɪɨɫɬɭ�ɫɦɟɪɬɧɨɫɬɢ��ɢɧɜɚɥɢɞɧɨɫɬɢ�ɢ�ɫɧɢɠɟɧɢɸ�
ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɜɨɩɪɨɫɵ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɣ� ɩɨɦɨɳɢ�
ɧɚɫɟɥɟɧɢɸ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɝɨɪɨɞɨɜ� ɹɜɥɹɸɬɫɹ� ɨɞɧɢɦɢ� ɢɡ� ɫɚɦɵɯ�
ɚɤɬɭɚɥɶɧɵɯ� ɜ� ɫɨɜɪɟɦɟɧɧɨɦ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɋɚɡɪɚɛɨɬɤɚ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɣ�
ɩɨɦɨɳɢ� ɜɡɪɨɫɥɨɦɭ� ɧɚɫɟɥɟɧɢɸ� ɝ�� Ɇɨɫɤɜɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢɫɶ� ɫ� ����� ɩɨ� ����� ɝɝ�� ɧɚ� ɛɚɡɟ� ɝɨɪɨɞɫɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ�ʋ��� ɝ��Ɇɨɫɤɜɵ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɪɟɚɧɢɦɚɰɢɢ� ɢ�
ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɗɤɫɬɪɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɩɨɦɨɳɶ� ɜ�
ɛɨɥɶɧɢɰɟ� ɩɪɟɞɫɬɚɜɥɟɧɚ�� ɨɬɞɟɥɟɧɢɟɦ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�� ɪɟɚɧɢɦɚɰɢɢ��
ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɫ� ɤɚɛɢɧɟɬɨɦ� ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ� ɯɢɪɭɪɝɢɢ� ɤɪɨɜɢ�
�ɈȺɊɂɌ�� ɧɚ� ��� ɤɨɟɤ�� ɍɤɨɦɩɥɟɤɬɨɜɚɧɧɨɫɬɶ� ɩɟɪɫɨɧɚɥɚ� ɫɨɫɬɚɜɥɹɟɬ��
ɜɪɚɱɟɣ�ɚɧɟɫɬɟɡɢɨɥɨɝɨɜ�ɪɟɚɧɢɦɚɬɨɥɨɝɨɜ�±�������ɫɪɟɞɧɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
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ɩɟɪɫɨɧɚɥ� ±� ����� ɋɪɟɞɧɹɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɩɪɟɛɵɜɚɧɢɹ� ɛɨɥɶɧɨɝɨ�
ɧɚ� ɤɨɣɤɟ� ɫɨɫɬɚɜɥɹɟɬ� �������� ɞɧɟɣ�� Ɉɫɧɚɳɟɧɢɟ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ�
ɨɬɞɟɥɟɧɢɹ� ɪɟɚɧɢɦɚɰɢɢ� ɧɟɞɨɫɬɚɬɨɱɧɨɟ�� ɉɨɞɥɟɠɚɬ� ɢɡɧɨɫɭ� ɚɩɩɚɪɚɬɵ�
ɢɫɤɭɫɫɬɜɟɧɧɨɣ�ɜɟɧɬɢɥɹɰɢɢ�ɥɟɝɤɢɯ�ɨɬ����������Ʉɚɪɞɢɨɦɨɧɢɬɨɪɵ�ɞɥɹ�
ɤɨɧɬɪɨɥɹ�ɝɟɦɨɞɢɧɚɦɢɤɢ�ɢɡɧɨɲɟɧɵ�ɧɚ����������Ɋɟɚɧɢɦɚɰɢɨɧɧɵɯ�ɤɨɟɤ�
ɧɟ� ɯɜɚɬɚɟɬ�� ɬɚɤ� ɤɚɤ� ɩɨ� ɷɤɫɬɪɟɧɧɵɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ɩɨɫɬɭɩɚɟɬ� ɛɨɥɶɲɨɟ�
ɤɨɥɢɱɟɫɬɜɨ� ɬɹɠɟɥɵɯ� ɛɨɥɶɧɵɯ�� Ɇɟɞɢɤɚɦɟɧɬɨɡɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ�
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ��Ɉɬɦɟɱɚɟɬɫɹ�ɭɫɬɨɣɱɢɜɚɹ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�
ɱɢɫɥɚ�ɛɨɥɶɧɵɯ��ɧɭɠɞɚɸɳɢɯɫɹ�ɜ�ɧɟɨɬɥɨɠɧɨɣ�ɩɨɦɨɳɢ�ɢ�ɢɧɬɟɧɫɢɜɧɨɣ�
ɬɟɪɚɩɢɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɢ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ�� ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ��������ɥɟɬ������ɦɭɠɱɢɧ������ɠɟɧɳɢɧ��Ⱦɢɧɚɦɢɤɚ�
ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ�ɜ�ɚɛɫɨɥɸɬɧɵɯ�ɜɟɥɢɱɢɧɚɯ�ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������
ɝɨɞɵ� ɢɦɟɥɚ� ɬɟɧɞɟɧɰɢɸ� ɤ� ɭɜɟɥɢɱɟɧɢɸ� ɫ� ����� ɫɥɭɱɚɟɜ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɞɨ� ����� ɫ� ɞɨɫɬɚɬɨɱɧɨ� ɡɧɚɱɢɬɟɥɶɧɵɦɢ� ɟɠɟɝɨɞɧɵɦɢ� ɤɨɥɟɛɚɧɢɹɦɢ��
ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɫɨɫɬɚɜ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɥɹɸɬ�ɩɚɰɢɟɧɬɵ�ɫ�ɢɧɮɚɪɤɬɨɦ�
ɦɢɨɤɚɪɞɚ��������ɫ�ɲɨɤɨɦ�ɪɚɡɥɢɱɧɨɣ�ɷɬɢɨɥɨɝɢɢ��ɝɢɩɨɜɨɥɟɦɢɱɟɫɤɢɦ��
ɬɪɚɜɦɚɬɢɱɟɫɤɢɦ��ɷɧɞɨɬɨɤɫɢɱɟɫɤɢɦ���������ɨɫɬɪɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�
�����ɤɨɦɨɣ�ɪɚɡɥɢɱɧɨɣ�ɷɬɢɨɥɨɝɢɢ��������ɷɤɡɨɝɟɧɧɵɦɢ�ɨɬɪɚɜɥɟɧɢɹɦɢ�
������ ɨɫɥɨɠɧɟɧɧɵɦɢ� ɮɨɪɦɚɦɢ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ�� ɑɚɫɬɨɬɟ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɢɧɮɚɪɤɬɚ�ɦɢɨɤɚɪɞɚ�ɫɨɫɬɚɜɥɹɟɬ�ɜ�ɜɨɡɪɚɫɬɟ�������ɥɟɬ��
ɭ� ɦɭɠɱɢɧ� ����������� ɭ� ɠɟɧɳɢɧ� ��������� �ɪ �������� ȼ� ɜɨɡɪɚɫɬɟ� ���
��� ɥɟɬ� ɱɚɫɬɨɬɚ� ɢɧɮɚɪɤɬɚ� ɦɢɨɤɚɪɞɚ� ɭɜɟɥɢɱɢɥɚɫɶ� ɫɪɟɞɢ� ɨɛɨɢɯ� ɩɨɥɨɜ�
ɧɚ�������ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɪɟɞɵɞɭɳɟɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɨɣ��ɉɪɢɱɟɦ�
ɭ� ɦɭɠɱɢɧ� ɧɚɛɥɸɞɚɟɬɫɹ� ɪɨɫɬ� ɚɛɫɨɥɸɬɧɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɜ� ���� ɪɚɡɚ�� ɭ�
ɠɟɧɳɢɧ�±�ɜ�����ɪɚɡɚ��Ɂɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝɨɞɵ�ɨɬɦɟɱɚɟɬɫɹ�ɪɨɫɬ�
ɱɢɫɥɚ�ɩɨɫɬɭɩɥɟɧɢɣ�ɛɨɥɶɧɵɯ��ɫ�ɝɢɩɨɜɨɥɟɦɢɱɟɫɤɢɦ�ɲɨɤɨɦ�ɫ�������ɞɨ�
�����ɫ�ɨɫɬɪɨɣ�ɞɵɯɚɬɟɥɶɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�ɫ������ɞɨ������ɤɨɦɚ�
ɰɟɧɬɪɚɥɶɧɚɹ��ɚɥɤɨɝɨɥɶɧɚɹ�ɫ�����ɞɨ������Ɉɞɧɚɤɨ��ɜ�ɫɜɹɡɢ�ɫ�ɬɹɠɟɫɬɶɸ�
ɨɫɧɨɜɧɨɣ� ɢ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɢ� ɪɟɚɧɢɦɚɰɢɨɧɧɵɯ� ɛɨɥɶɧɵɯ��
ɬɪɟɛɭɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɞɨɪɨɝɨɫɬɨɹɳɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫɨ� ɫɬɚɧɞɚɪɬɚɦɢ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɞɟɫɬɪɭɤɬɢɜɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
ɨɪɝɚɧɨɜ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɫ� ɝɧɨɣɧɨ�ɫɟɩɬɢɱɟɫɤɢɦɢ� ɨɫɥɨɠɧɟɧɢɹɦɢ��
ɩɧɟɜɦɨɧɢɹɦɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɞɥɢɬɟɥɶɧɨ�ɧɚɯɨɞɹɳɢɯɫɹ�ɧɚ�ɢɫɤɭɫɫɬɜɟɧɧɨɣ�
ɜɟɧɬɢɥɹɰɢɢ� ɥɟɝɤɢɯ�� ȼɧɭɬɪɢɛɨɥɶɧɢɱɧɚɹ� ɥɟɬɚɥɶɧɨɫɬɶ� ɫɨɫɬɚɜɥɹɟɬ�
������ɋɬɪɭɤɬɭɪɚ�ɥɟɬɚɥɶɧɨɫɬɢ��ɡɚɛɨɥɟɜɚɧɢɹ�ɨɪɝɚɧɨɜ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�
�����ɡɚɛɨɥɟɜɚɧɢɹ�ɨɪɝɚɧɨɜ�ɩɢɳɟɜɚɪɟɧɢɹ������ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ������
ɡɚɛɨɥɟɜɚɧɢɹ�ɨɪɝɚɧɨɜ�ɞɵɯɚɧɢɹ�����ɡɚɛɨɥɟɜɚɧɢɹ�ɨɪɝɚɧɨɜ�ɦɨɱɟɩɨɥɨɜɨɣ�
ɫɢɫɬɟɦɵ� ����� ȼɵɜɨɞɵ�� ɉɪɢɜɟɞɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɞɱɟɪɤɢɜɚɸɬ�
ɡɧɚɱɢɦɨɫɬɶ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɣ� ɩɨɦɨɳɢ�
ɛɨɥɶɧɵɦ� ɨɬɞɟɥɟɧɢɹ� ɪɟɚɧɢɦɚɰɢɢ� ɢ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�� ɇɟɨɛɯɨɞɢɦɚ�
ɪɚɡɪɚɛɨɬɤɚ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɩɨɞɯɨɞɚ� ɞɥɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɪɚɛɨɬɵ�
ɪɟɚɧɢɦɚɰɢɨɧɧɨɣ�ɩɨɦɨɳɢ��ɧɚɩɪɚɜɥɟɧɧɨɝɨ�ɧɚ�ɩɨɜɵɲɟɧɢɟ�ɟɟ�ɤɚɱɟɫɬɜɚ�

,03529,1*�,17(16,9(�&$5(�72�7+(�$'8/7�3238/$7,21�
2)�026&2:
$�'��%UDVKFKLQD��/�9��.XGU\DVKRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�/�9��.XGU\DVKRYD
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3UHVHUYLQJ� DQG� VWUHQJWKHQLQJ� WKH� KHDOWK� RI� WKH� 5XVVLDQ�
)HGHUDWLRQ�LV�DQ�LPSRUWDQW�LVVXH�RI�QDWLRQDO�VHFXULW\��'XH�WR�WKH�LQFUHDVH�
RI� GLVHDVHV� DQG� LQMXULHV�� UHVXOWLQJ� LQ� LQFUHDVHG�PRUWDOLW\�� GLVDELOLW\� DQG�
UHGXFHG�TXDOLW\�RI�OLIH�LVVXHV�RI�RUJDQL]LQJ�LQWHQVLYH�FDUH�WR�WKH�SRSXODWLRQ�
RI�LQGXVWULDO�FLWLHV�DUH�VRPH�RI�WKH�PRVW�LPSRUWDQW�LQ�PRGHUQ�KHDOWK�FDUH��7KH�
SXUSRVH�RI�WKH�VWXG\��'HYHORSPHQW�RI�PHDVXUHV�WR�LPSURYH�WKH�LQWHQVLYH�
FDUH�DGXOW�SRSXODWLRQ�RI�0RVFRZ��0DWHULDOV�DQG�0HWKRGV��6WXG\�ZDV�FDUULHG�
RXW�IURP������WR������EDVHG�RQ�&LW\�&OLQLFDO�+RVSLWDO�ʋ���0RVFRZ�LQ�WKH�
,&8�DQG�DQHVWKHVLRORJ\��5HVXOWV��(PHUJHQF\�PHGLFDO�VHUYLFHV�SURYLGHG�LQ�
WKH� KRVSLWDO�� WKH� GHSDUWPHQW� RI� DQHVWKHVLRORJ\�� LQWHQVLYH� FDUH�� LQWHQVLYH�
FDUH�XQLW�ZLWK�FDELQHW�JUDYLWDWLRQDO�EORRG�VXUJHU\�WR����EHGV��6WDI¿QJ�LV��
DQHVWKHVLRORJLVWV�DQG�LQWHQVLYH�FDUH�VSHFLDOLVWV�±�������QXUVHV�±������7KH�
DYHUDJH�GXUDWLRQ�RI�KRVSLWDO�VWD\�ZDV���������GD\V��(TXLSSLQJ�LQDGHTXDWH�
UHVXVFLWDWLRQ�� 6XEMHFW� WR� ZHDU� YHQWLODWRUV� IURP� ��������� 0RQLWRUV� IRU�
KHPRG\QDPLF�PRQLWRULQJ�ZRUQ�E\����������,QWHQVLYH�FDUH�EHGV�DUH�QRW�
HQRXJK��DV�IRU�HPHUJHQF\�LQGLFDWRUV�UHFHLYH�D�ODUJH�QXPEHU�RI�FULWLFDOO\�
LOO�SDWLHQWV��0HGLFDWLRQ�HQVXUH�VDWLVIDFWRU\��7KH�WUHQG�WRZDUG�DQ�LQFUHDVH�
LQ� WKH� QXPEHU� RI� SDWLHQWV� QHHGLQJ� HPHUJHQF\� VXUJHU\� DQG� LQWHQVLYH�
WKHUDS\�DQG�WKHUDSHXWLF�SUR¿OH��7KH�PHGLDQ�SDWLHQW�DJH��������\HDUV������
PDOH������IHPDOH��'\QDPLFV�RI�P\RFDUGLDO�LQIDUFWLRQ�LQ�DEVROXWH�WHUPV�
EHWZHHQ������DQG������WHQGHG�WR�LQFUHDVH�IURP������WR������FDVHV�ZLWK�
IDLUO\�VLJQL¿FDQW�DQQXDO�ÀXFWXDWLRQV��$GYDQWDJHRXVO\�WKH�FRPSRVLWLRQ�RI�
SDWLHQWV�DUH�SDWLHQWV�ZLWK�P\RFDUGLDO� LQIDUFWLRQ���������ZLWK�D�VKRFN�RI�
YDULRXV� HWLRORJLHV� �K\SRYROHPLF�� WUDXPDWLF�� HQGRWR[LF�� ������� ���� RI�
DFXWH�IDLOXUH��FRPD�GLIIHUHQW�HWLRORJ\�������������H[RJHQRXV�SRLVRQLQJ�
FRPSOLFDWHG�E\�IRUPV�RI�GLDEHWHV��7KH�LQFLGHQFH�RI�P\RFDUGLDO�LQIDUFWLRQ�

LV� ������ \HDUV� ROG�� PHQ� ����������� LQ� ZRPHQ� ��������� �S ��������$W�
WKH�DJH�RI�������\HDUV��WKH�IUHTXHQF\�RI�P\RFDUGLDO�LQIDUFWLRQ�LQFUHDVHG�
DPRQJ�ERWK�VH[HV�DW�������FRPSDUHG�WR�WKH�SUHYLRXV�DJH�JURXS��$QG�IRU�
PHQ�WKHUH�LV�DQ�DEVROXWH�SHUIRUPDQFH�JURZWK�E\�����WLPHV��ZRPHQ�±�����
WLPHV��'XULQJ�WKH�SHULRG�IURP������WR������RQ�WKH�ULVH�RI�LQFRPH�SDWLHQWV��
ZLWK�K\SRYROHPLF�VKRFN�IURP�������WR������ZLWK�DFXWH�UHVSLUDWRU\�IDLOXUH�
IURP������WR������FHQWUDO�FRPD��ZLWK�����DOFRKRO�WR������+RZHYHU��GXH�
WR�WKH�VHYHULW\�RI�WKH�SULPDU\�DQG�FRPRUELGLW\�RI�FULWLFDOO\�LOO�SDWLHQWV��LW�
LV�UHTXLUHG�WKH�XVH�RI�H[SHQVLYH�GUXJV�LQ�DFFRUGDQFH�ZLWK�WKH�VWDQGDUGV�RI�
WUHDWPHQW� RI� SDWLHQWV�ZLWK� GHVWUXFWLYH� GLVHDVHV� RI� WKH� DEGRPLQDO� FDYLW\��
ZLWK�SXUXOHQW�VHSWLF�FRPSOLFDWLRQV��SQHXPRQLD�SDWLHQWV�DUH�RQ�ORQJ�WHUP�
PHFKDQLFDO� YHQWLODWLRQ�� ,Q�KRVSLWDO� PRUWDOLW\� ZDV� ������ 6WUXFWXUH� RI�
PRUWDOLW\��GLVHDVHV�RI� WKH�FLUFXODWRU\������GLJHVWLYH�GLVHDVHV����������
RI�WXPRUV��UHVSLUDWRU\�GLVHDVHV�����GLVHDVHV�RI�WKH�JHQLWRXULQDU\�V\VWHP�
����� &RQFOXVLRQV�� 7KHVH� GDWD� HPSKDVL]H� WKH� LPSRUWDQFH� RI� LPSURYLQJ�
LQWHQVLYH�FDUH�SDWLHQWV�RI�,QWHQVLYH�&DUH�8QLW��,W� LV�QHFHVVDU\�WR�GHYHORS�
D�FRPSUHKHQVLYH�DSSURDFK�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�LQWHQVLYH�FDUH�
DLPHG�DW�LPSURYLQJ�LWV�TXDOLW\�

ɂɁɍɑȿɇɂȿ�ɋɈɋɌɈəɇɂȿ�ɁȾɈɊɈȼɖə�ɂ�ɈȻɊȺɁȺ�ɀɂɁɇɂ�
ɂɇɈɋɌɊȺɇɇɕɏ�ɋɌɍȾȿɇɌɈȼ�ɆȿȾɂɐɂɇɋɄɈȽɈ�ȼɍɁȺ
Ⱥ�Ⱥ��Ȼɵɤɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɱɥ��ɤɨɪ��ɊȺɆɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ȼ��ɉɨɥɭɧɢɧɚ��
ɩɪɨɮ��Ȼɭɫɥɚɟɜɚ�Ƚ�ɇ�
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɚɱɟɫɬɜɨ� ɩɨɞɝɨɬɨɜɤɢ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɢ� ɫɢɫɬɟɦɚ� ɟɟ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɨɩɪɟɞɟɥɹɟɬ� ɫɨɰɢɚɥɶɧɵɣ� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɢɣ� ɩɨɬɟɧɰɢɚɥ�
ɥɸɛɨɣ�ɫɬɪɚɧɵ��ȼɚɠɧɟɣɲɭɸ�ɪɨɥɶ�ɜ�ɩɨɞɝɨɬɨɜɤɟ�ɛɭɞɭɳɢɯ�ɫɩɟɰɢɚɥɢɫɬɨɜ��
ɨɫɨɛɟɧɧɨ� ɬɟɯ�� ɤɬɨ� ɩɪɢɟɯɚɥ� ɨɛɭɱɚɬɶɫɹ� ɢɡ� ɞɪɭɝɢɯ� ɫɬɪɚɧ� ɢ� ɩɨɫɥɟ�
ɨɤɨɧɱɚɧɢɹ�ɨɛɭɱɟɧɢɹ�ɜɟɪɧɟɬɫɹ�ɪɚɛɨɬɚɬɶ�ɧɚ�Ɋɨɞɢɧɭ��ɢɝɪɚɟɬ�ɫɨɫɬɨɹɧɢɟ�
ɡɞɨɪɨɜɶɹ� ɫɬɭɞɟɧɬɨɜ�� ɢɯ� ɨɛɪɚɡ� ɠɢɡɧɢ� ɢ� ɨɤɚɡɚɧɢɟ� ɢɦ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ��Ɉɞɧɨɜɪɟɦɟɧɧɨ�ɞɨɥɠɧɵ�ɩɪɨɜɨɞɢɬɶɫɹ�ɡɞɨɪɨɜɶɟɫɛɟɪɟɝɚɸɳɢɟ�
ɦɟɪɨɩɪɢɹɬɢɹ�� ɧɚɩɪɚɜɥɟɧɧɵɟ� ɧɚ� ɩɨɞɞɟɪɠɚɧɢɟ� ɜɵɫɨɤɨɣ� ɭɦɫɬɜɟɧɧɨɣ�
ɢ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�� ɨɛɪɚɡɚ� ɠɢɡɧɢ� ɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ�ɫɬɭɞɟɧɬɚɦ�ɢɧɨɫɬɪɚɧɧɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ȼɍɁɚ�ɞɥɹ�
ɪɚɡɪɚɛɨɬɤɢ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɭɥɭɱɲɟɧɢɸ�ɢɯ�ɡɞɨɪɨɜɶɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ�� Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ��� ɢɧɨɫɬɪɚɧɧɵɯ� ɫɬɭɞɟɧɬɨɜ�
ɱɟɬɜɟɪɬɨɝɨ�ɤɭɪɫɚ�ɊɇɂɆɍ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��ɋɬɭɞɟɧɬɚɦ�ɩɪɟɞɥɨɠɟɧɚ�
ɚɧɤɟɬɚ�� ɫɨɞɟɪɠɚɳɚɹ� ��� ɜɨɩɪɨɫɨɜ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɩɪɨɚɧɤɟɬɢɪɨɜɚɧɨ����ɢɧɨɫɬɪɚɧɧɵɯ�
ɫɬɭɞɟɧɬɚ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɢɡ�ɧɢɯ�ɦɭɠɱɢɧ�ɛɵɥɨ�����ɠɟɧɳɢɧ�
±�����ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɦɭɠɱɢɧ�ɫɨɫɬɚɜɢɥ�������ɚ�ɠɟɧɳɢɧ�±������ɝɨɞɚ��
ɇɚɥɢɱɢɟ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�ɨɬɦɟɱɚɟɬ�ɥɢɲɶ�ɨɞɢɧ�ɪɟɫɩɨɧɞɟɧɬ��
ɂɡ� ��� ɫɬɭɞɟɧɬɨɜ� ɡɚ� ɩɨɫɥɟɞɧɢɣ� ɝɨɞ� ɧɟ� ɛɨɥɟɥɢ� �� �ɬɨɥɶɤɨ� ɠɟɧɳɢɧɵ���
ɨɫɬɪɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ���� ɪɚɡɚ� ɜ� ɝɨɞ� ɛɨɥɟɥɢ� ±� ��� ���� ɠɟɧɳɢɧ� ɢ�
��ɦɭɠɱɢɧ��� �±�� ɪɚɡɚ� ɡɚ� ɩɨɥɝɨɞɚ� ±� ��� ���ɠɟɧɳɢɧ�ɢ� ���ɦɭɠɱɢɧ��� ����
ɪɚɡɚ�ɡɚ���ɦɟɫɹɰɚ�±������ɠɟɧɳɢɧɵ�ɢ���ɦɭɠɱɢɧɚ���ɉɪɢ�ɡɚɛɨɥɟɜɚɧɢɢ�6�
ɚɧɤɟɬɢɪɭɟɦɵɯ� ɫɬɭɞɟɧɬɨɜ� ɨɛɪɚɳɚɸɬɫɹ� ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� ɜ�
ɩɨɥɢɤɥɢɧɢɤɢ�ɩɨ�ɦɟɫɬɭ�ɩɪɢɤɪɟɩɥɟɧɢɹ��ɚ�-�±�ɧɟ�ɨɛɪɚɳɚɸɬɫɹ��ɩɪɢɱɟɦ�
ɦɭɠɱɢɧɵ� ɨɛɪɚɳɚɸɬɫɹ� ɱɚɳɟ� ɠɟɧɳɢɧ�� ɋɪɟɞɢ� ɩɪɢɱɢɧ� ɧɟ� ɨɛɪɚɳɟɧɢɹ�
ɜ� ɩɨɥɢɤɥɢɧɢɤɭ� ɧɚɡɵɜɚɸɬ�� ©ɧɟɬ� ɜɪɟɦɟɧɢª�� ©ɩɥɨɯɨɟ� ɫɚɦɨɱɭɜɫɬɜɢɟ��
ɫɥɚɛɨɫɬɶª�� ©ɩɨɥɶɡɭɸɫɶ� ɩɥɚɬɧɵɦɢ� ɭɫɥɭɝɚɦɢª�� ©ɥɟɱɭɫɶ� ɫɚɦª�� ɩɪɢɱɟɦ�
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ�ɥɟɱɚɬɫɹ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɠɟɧɳɢɧɵ��ɉɪɢ�ɢɡɭɱɟɧɢɢ�
ɨɛɪɚɡɚ� ɠɢɡɧɢ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɚɛɫɨɥɸɬɧɨɟ� ɛɨɥɶɲɢɧɫɬɜɨ�
ɧɟ� ɩɪɨɜɨɞɹɬ� ɡɚɤɚɥɢɜɚɸɳɢɟ� ɩɪɨɰɟɞɭɪɵ� �ɥɢɲɶ� �� ɦɭɠɱɢɧɵ� ɞɚɥɢ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɨɬɜɟɬ��� ɪɚɛɨɬɚɸɬ� ɧɚ� ɤɨɦɩɶɸɬɟɪɚɯ� ɛɨɥɟɟ� �� ɱ� ɜ� ɞɟɧɶ�
ɟɠɟɞɧɟɜɧɨ�� ɧɟ� ɞɟɥɚɹ� ɩɟɪɟɪɵɜɨɜ� �ɨɞɢɧɚɤɨɜɨ�ɠɟɧɳɢɧɵ� ɢ� ɦɭɠɱɢɧɵ���
����ɨɩɪɨɲɟɧɧɵɯ�ɫɩɢɬ�ɦɟɧɟɟ���ɱ�ɜ�ɫɭɬɤɢ��ɜɫɟ�ɨɧɢ�ɠɟɧɳɢɧɵ���ɨɞɧɚɤɨ�
6�ɩɢɬɚɟɬɫɹ�ɪɟɝɭɥɹɪɧɨ�ɧɟ�ɦɟɧɟɟ���ɯ�ɪɚɡ�ɜ�ɞɟɧɶ��ɨɞɢɧɚɤɨɜɨ�ɠɟɧɳɢɧɵ�
ɢ� ɦɭɠɱɢɧɵ��� ɚ� ���� ±� ɪɟɝɭɥɹɪɧɨ� ɡɚɧɢɦɚɸɬɫɹ� ɫɩɨɪɬɨɦ� �ɨɞɢɧɚɤɨɜɨ�
ɠɟɧɳɢɧɵ� ɢ� ɦɭɠɱɢɧɵ��� ɉɪɢ� ɷɬɨɦ� ɭ� ɜɫɟɯ� ɨɩɪɚɲɢɜɚɟɦɵɯ� ɡɚ� ɜɪɟɦɹ�
ɨɛɭɱɟɧɢɹ�ɢɡɦɟɧɢɥɫɹ�ɜɟɫ��ɩɪɢɱɟɦ�ɱɭɬɶ�ɦɟɧɶɲɟ�ɩɨɥɨɜɢɧɵ�ɨɩɪɨɲɟɧɧɵɯ�
ɨɬɦɟɱɚɸɬ� ɭɜɟɥɢɱɟɧɢɟ� ɜɟɫɚ� �ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɠɟɧɳɢɧɵ��� ɚ� ɛɨɥɶɲɟ�
ɩɨɥɨɜɢɧɵ� ±� ɭɦɟɧɶɲɟɧɢɟ� �ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɦɭɠɱɢɧɵ��� ȼɵɜɨɞɵ��
Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ�
ɢɧɨɫɬɪɚɧɧɵɯ�ɫɬɭɞɟɧɬɨɜ���ɝɨ�ɤɭɪɫɚ�ɊɇɂɆɍ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ�ɦɨɠɧɨ�
ɭɥɭɱɲɢɬɶ� ɡɚ� ɫɱɟɬ� ɩɨɜɵɲɟɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɢ� ɨɬɤɚɡɚ�
ɨɬ� ɫɚɦɨɥɟɱɟɧɢɹ�� ɨɫɨɛɟɧɧɨ� ɦɭɠɱɢɧɚɦ�� Ɉɛɪɚɡ� ɠɢɡɧɢ� ɢɧɨɫɬɪɚɧɧɵɯ�
ɫɬɭɞɟɧɬɨɜ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɡɦɟɧɢɬɶ� ɡɚ� ɫɱɟɬ� ɧɨɪɦɚɥɢɡɚɰɢɢ� ɪɚɛɨɬɵ�
ɧɚ� ɤɨɦɩɶɸɬɟɪɚɯ�� ɜɪɟɦɟɧɢ� ɫɧɚ� ɢ� ɛɨɞɪɫɬɜɨɜɚɧɢɹ�� ɩɪɨɜɨɞɢɬɶ�
ɡɚɤɚɥɢɜɚɸɳɢɟ�ɩɪɨɰɟɞɭɪɵ��ɚ�ɬɚɤɠɟ�ɞɨɜɟɫɬɢ�ɨɯɜɚɬ�ɡɚɧɹɬɢɹɦɢ�ɫɩɨɪɬɨɦ�
ɞɨ�������ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɞɢɤɬɭɸɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɞɚɥɶɧɟɣɲɟɝɨ�
ɩɪɨɜɟɞɟɧɢɹ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
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,QWURGXFWLRQ��4XDOLW\�RI� WUDLQLQJ�DQG� LWV�RUJDQL]DWLRQ�V\VWHP�GH¿QHV� WKH�
VRFLDO�DQG�HFRQRPLF�SRWHQWLDO�RI�DQ\�FRXQWU\��&UXFLDO�UROH�LQ�WKH�WUDLQLQJ�RI�
IXWXUH�SURIHVVLRQDOV��SDUWLFXODUO\�RI�WKRVH�ZKR�FRPH�IURP�RWKHU�FRXQWULHV�
WR�VWXG\�DQG�DIWHU�JUDGXDWLRQ�WR�ZRUN�EDFN�WR�KLV�KRPHODQG��LV�WKH�VWDWH�RI�
KHDOWK�RI�VWXGHQWV��WKHLU�OLIHVW\OH�DQG�SURYLGH�WKHP�PHGLFDO�FDUH��6KRXOG�EH�
FDUULHG�RXW�VLPXOWDQHRXVO\�KHDOWK�VDYLQJ�PHDVXUHV�DLPHG�DW�PDLQWDLQLQJ�
D�KLJK�PHQWDO�DQG�SK\VLFDO�SHUIRUPDQFH��$LP��([DPLQH�WKH�KHDOWK�VWDWXV��
OLIHVW\OH� DQG� KHDOWK� FDUH� RUJDQL]DWLRQ� IRU� VWXGHQWV� RI� IRUHLJQ� PHGLFDO�
IDFXOW\�RI�WKH�XQLYHUVLW\�WR�GHYHORS�UHFRPPHQGDWLRQV�IRU�LPSURYLQJ�WKHLU�
KHDOWK��0DWHULDOV�DQG�0HWKRGV��6XUYH\�ZDV�FRQGXFWHG�ZLWK����LQWHUQDWLRQDO�
VWXGHQWV�RI�WKH�IRXUWK�\HDU�IURP�51,08�QDPHG�DIWHU�1�,��3LURJRY��6WXGHQWV�
ZHUH�RIIHUHG�D�TXHVWLRQQDLUH�FRQWDLQLQJ����TXHVWLRQV��5HVXOWV��'XULQJ�WKH�
VWXG\�WKHUH�ZHUH�LQTXLUHG����IRUHLJQ�VWXGHQWV�DJHG����WR����\HDUV��RI�ZKLFK�
���ZHUH�PHQ��ZRPHQ�±�����$YHUDJH�DJH�RI�PHQ�ZDV������DQG�IRU�ZRPHQ�
±������\HDUV��7KH�SUHVHQFH�RI�FKURQLF�GLVHDVH��RQO\�RQH�UHVSRQGHQW�QRWHV��
2I� WKH� ��� VWXGHQWV� LQ� WKH� ODVW� \HDU� GLG� QRW� KXUW� �� �ZRPHQ� RQO\��� DFXWH�
LOOQHVV�����WLPHV�SHU�\HDU�VLFN�±��������ZRPHQ�DQG���PHQ�������WLPHV�LQ�VL[�
PRQWKV�±�������ZRPHQ�DQG����PHQ�������WLPHV�IRU���PRQWKV�±������ZRPHQ�
DQG���PDQ���:KHQ�WKH�GLVHDVH�6�UHVSRQGHQWV�VWXGHQWV�VHHN�PHGLFDO�KHOS�
LQ�WKH�FOLQLF�DW�WKH�SODFH�RI�DWWDFKPHQW��DQG�-�±�QRW�WUDGHG��ZLWK�PHQ�PRUH�
RIWHQ�WKDQ�ZRPHQ�DUH�WXUQLQJ��$PRQJ�WKH�UHDVRQV�IRU�QRW�VHHNLQJ�WKH�FOLQLF�
FDOOHG� WKH�©QR� WLPHª��©PDODLVH��ZHDNQHVVª��©XVH�SDLG� VHUYLFHVª��©EHLQJ�
WUHDWHG�\RXUVHOIª��DQG�LQGHSHQGHQWO\�WUHDWHG�SUHGRPLQDQWO\�IHPDOH��,Q�WKH�
VWXG\�RI�OLIH�ZDV�UHYHDOHG�WKDW�WKH�YDVW�PDMRULW\�GR�QRW�VSHQG�WHPSHULQJ�
SURFHGXUH� �RQO\� ��PHQ� JDYH� D� SRVLWLYH� DQVZHU���ZRUNLQJ� RQ� FRPSXWHUV�
IRU�PRUH� WKDQ���KRXUV� D�GD\�HYHU\�GD\�ZLWKRXW�PDNLQJ�EUHDNV� �HTXDOO\�
ZRPHQ�DQG�PHQ���RQH�WKLUG�RI�UHVSRQGHQWV�VOHHS�OHVV�WKDQ���KRXUV�SHU�GD\�
�DOO�ZRPHQ���EXW�6�HDWV�UHJXODUO\�DW�OHDVW���WLPHV�D�GD\��WKH�VDPH�ZRPHQ�
DQG�PHQ���DQG�����±�H[HUFLVH�UHJXODUO\��ZRPHQ�DQG�PHQ�DOLNH���:KLOH�DOO�
UHVSRQGHQWV� FKDQJHG� GXULQJ� WUDLQLQJ�ZHLJKW�� DQG� VOLJKWO\� OHVV� WKDQ� KDOI�
RI� UHVSRQGHQWV� QRWHG� DQ� LQFUHDVH� LQ�ZHLJKW� �PRVWO\�ZRPHQ��� DQG�PRUH�
WKDQ�KDOI���GHFUHDVH��PRVWO\�PHQ���&RQFOXVLRQV��7KH�UHVXOWV�VKRZHG�WKDW�
WKH�KHDOWK�VWDWXV�RI�IRUHLJQ�VWXGHQWV�RI�WKH��WK�\HDU�IURP�51,08�QDPHG�
DIWHU�1�,��3LURJRY�FDQ�EH�LPSURYHG�E\�LQFUHDVLQJ�WKH�DFWLYLW\�RI�PHGLFDO�
DQG�QRQ�VHOI��HVSHFLDOO\�PHQ��7KH�OLIHVW\OH�RI�IRUHLJQ�VWXGHQWV�LV�XVHIXO�WR�
FKDQJH�GXH�WR�WKH�QRUPDOL]DWLRQ�RI�WKH�FRPSXWHUV��WKH�WLPH�RI�VOHHS�DQG�
ZDNHIXOQHVV��FRQGXFW�WHPSHULQJ�SURFHGXUHV��DV�ZHOO�DV�VSRUWV�DFWLYLWLHV�WR�
EULQJ�FRYHUDJH� WR�������7KH�REWDLQHG�GDWD�GLFWDWHV� WKH�QHHG�IRU�IXUWKHU�
UHVHDUFK�

ȺɇȺɅɂɁ�ɊȺɋɉɊɈɋɌɊȺɇȿɇɇɈɋɌɂ�ɇȿȼɊɈɅɈȽɂɑȿɋɄɈɃ�
ɉȺɌɈɅɈȽɂɂ�ɋɊȿȾɂ�ɇɈȼɈɊɈɀȾȿɇɇɕɏ
ɘ�Ɉ��Ʉɚɦɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɋ�ȼ��ɑɟɪɤɚɫɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɫɧɢɠɟɧɢɟ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɢ� ɧɟɨɧɚɬɚɥɶɧɨɣ�
ɫɦɟɪɬɧɨɫɬɢ�� ɜɵɫɨɤɚɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɨɫɬɚɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ�� Ɂɧɚɱɢɬɟɥɶɧɨɟ�
ɦɟɫɬɨ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɡɚɧɢɦɚɟɬ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ�
ɩɚɬɨɥɨɝɢɹ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɱɚɫɬɨɬɚ�ɬɚɤɨɝɨ�ɝɪɨɡɧɨɝɨ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɫɥɨɠɧɟɧɢɹ� ɤɚɤ� ɢɧɫɭɥɶɬ�� ɱɬɨ� ɬɪɟɛɭɟɬ� ɜɧɟɫɟɧɢɹ�
ɢɡɦɟɧɟɧɢɣ� ɜ� ɬɪɚɞɢɰɢɨɧɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɚɥɢɡ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�
ɢɧɫɭɥɶɬɚ�ɭ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɛɵɥ�ɜɵɩɨɥɧɟɧ�ɩɨ�ɦɚɬɟɪɢɚɥɚɦ�ɨɬɞɟɥɟɧɢɹ�
ɧɟɣɪɨɯɢɪɭɪɝɢɢ� Ɇɨɪɨɡɨɜɫɤɨɣ� ɞɟɬɫɤɨɣ� ɝɨɪɨɞɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɨɥɶɧɢɰɵ�ɝ��Ɇɨɫɤɜɵ�ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝɝ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɱɚɫɬɨɬɭ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɢɧɫɭɥɶɬɚ� ɭ� ɞɨɧɨɲɟɧɧɵɯ� ɢ�
ɧɟɞɨɧɨɲɟɧɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɞɟɬɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɧɹɹ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɢɧɫɭɥɶɬɨɦ� ɜɨ� ɜɡɪɨɫɥɨɣ� ɩɨɩɭɥɹɰɢɢ� ɜ� Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ��ɩɨ�ɞɚɧɧɵɦ�ɇȺȻɂ��������ɫɨɫɬɚɜɥɹɟɬ�����ɫɥɭɱɚɹ�ɧɚ���ɬɵɫ��
ɧɚɫɟɥɟɧɢɹ� ɜ� ɝɨɞ�� ɨɮɢɰɢɚɥɶɧɚɹ� ɫɬɚɬɢɫɬɢɤɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɞɟɬɫɤɢɦ�
ɢɧɫɭɥɶɬɨɦ�ɜ�ɧɚɲɟɣ�ɫɬɪɚɧɟ�ɨɬɫɭɬɫɬɜɭɟɬ��Ɉɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɪɟɡɭɥɶɬɚɬɚɯ��
ɩɨɥɭɱɟɧɧɵɯ� ɜ� ɡɚɩɚɞɧɵɯ� ɫɬɪɚɧɚɯ�� ���� ɢɧɫɭɥɶɬɨɜ� ɹɜɥɹɸɬɫɹ�
ɢɲɟɦɢɱɟɫɤɢɦɢ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɟ�
ɢɧɫɭɥɶɬɵ�� ɉɟɪɜɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢɲɟɦɢɱɟɫɤɢɯ�
ɢɧɫɭɥɶɬɨɜ� ɜ� ɞɟɬɫɤɨɣ� ɩɨɩɭɥɹɰɢɢ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɜ� ���������� ɝɝ�� ɜ�

Ɋɨɱɟɫɬɟɪɟ��ɋɒȺ���Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɫɨɫɬɚɜɢɥɚ�����ɫɥɭɱɚɹ�ɧɚ�������
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɪɟɨɛɥɚɞɚɥɢ� ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɟ� ������
ɢɧɫɭɥɶɬɵ��ɉɨ�ɞɚɧɧɵɦ�ɨɬɞɟɥɟɧɢɹ�ɧɟɣɪɨɯɢɪɭɪɝɢɢ�Ɇɨɪɨɡɨɜɫɤɨɣ�ɞɟɬɫɤɨɣ�
ɝɨɪɨɞɫɤɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ɝ��Ɇɨɫɤɜɵ��ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������
ɝ��ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ�ɢɧɫɭɥɶɬɚ�ɫɪɟɞɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫɨɫɬɚɜɢɥɚ�����
ɧɚ� ������ ɞɟɬɟɣ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɩɪɟɨɛɥɚɞɚɥɢ� ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɟ� ������
ɢɧɫɭɥɶɬɵ� ɜ� ɜɢɞɟ� ɢɧɬɪɚɩɚɪɟɧɯɢɦɚɥɶɧɵɯ� ɢ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɤɨɜɵɯ�
ɤɪɨɜɨɢɡɥɢɹɧɢɣ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɨɧɢ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɢɫɶ� ɭ�
ɧɟɞɨɧɨɲɟɧɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɜ� ɝɟɫɬɚɰɢɨɧɧɨɦ� ɜɨɡɪɚɫɬɟ� ������
ɧɟɞɟɥɢ��Ɉɫɧɨɜɧɵɦɢ�ɩɪɢɱɢɧɚɦɢ�ɪɚɡɜɢɬɢɹ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɨɝɨ�ɢɧɫɭɥɶɬɚ�
ɹɜɥɹɥɢɫɶ� ɩɚɬɨɥɨɝɢɢ� ɪɚɡɜɢɬɢɹ� ɜɟɧ� ɢɥɢ� ɚɪɬɟɪɢɣ� ɦɢɨɤɚɪɞɚ� ɭ� ����
ɢɫɫɥɟɞɭɟɦɵɯ��ȼ�ɤɚɱɟɫɬɜɟ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɢɧɫɭɥɶɬɚ�ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɨ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɫɟɪɞɰɚ�� ɞɢɫɬɪɟɫɫ�
ɫɢɧɞɪɨɦɨɦ�ɩɥɨɞɚ�ɢ�ɝɨɦɟɨɫɬɚɬɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ��ɋɦɟɪɬɧɨɫɬɶ�ɫɪɟɞɢ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɛɨɥɶɧɵɯ� ɫɨɫɬɚɜɢɥɚ� ����� ȼɵɜɨɞɵ�� ɋɜɨɟɜɪɟɦɟɧɧɚɹ�
ɞɢɚɝɧɨɫɬɢɤɚ� ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɝɨ�
ɩɨɞɯɨɞɚ�ɤ�ɥɟɱɟɧɢɸ�ɫ�ɰɟɥɶɸ�ɫɧɢɠɟɧɢɹ�ɫɦɟɪɬɧɨɫɬɢ�ɢ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ�
ɤɚɤ�ɜ�ɞɟɬɫɤɨɦ�ɜɨɡɪɚɫɬɟ��ɬɚɤ�ɢ�ɜ�ɞɚɥɶɧɟɣɲɢɟ�ɩɟɪɢɨɞɵ�ɠɢɡɧɢ�
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<X�2��.DPDHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��6�9��&KHUNDVRYD
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��'HVSLWH�WKH�UHGXFWLRQ�RI�SHULQDWDO�DQG�QHRQDWDO�PRUWDOLW\��KLJK�
SUHYDOHQFH�RI�QHRQDWDO�PRUELGLW\�UHPDLQV�DQ�LPSRUWDQW�LVVXH��6LJQL¿FDQW�
SODFH�LQ�WKH�VWUXFWXUH�RI�PRUELGLW\�WDNHV�QHXURORJLFDO�SDWKRORJ\��,Q�UHFHQW�
\HDUV��DQ�LQFUHDVLQJ�IUHTXHQF\�RI�VXFK�WHUULEOH�QHXURORJLFDO�FRPSOLFDWLRQV�
VXFK�DV�VWURNH��ZKLFK�UHTXLUH�D�FKDQJH�LQ�WKH�WUDGLWLRQDO�DSSURDFK�WR�WKH�
RUJDQL]DWLRQ� RI� PHGLFDO� FDUH�� 0DWHULDOV� DQG� 0HWKRGV�� $QDO\VLV� RI� WKH�
SUHYDOHQFH� RI� VWURNH� LQ� QHZERUQV� ZDV� PDGH� EDVHG� RQ� WKH� 'HSDUWPHQW�
RI�1HXURVXUJHU\�0RUR]RY�&KLOGUHQ¶V�&OLQLFDO�+RVSLWDO� LQ�0RVFRZ�IURP�
�����WR�������$LP��([DPLQH�WKH�LQFLGHQFH�RI�VWURNH�LQ�WHUP�DQG�SUHWHUP�
LQIDQWV��5HVXOWV��7KH�DYHUDJH�LQFLGHQFH�RI�VWURNH�LQ�WKH�DGXOW�SRSXODWLRQ�LQ�
WKH�5XVVLDQ�)HGHUDWLRQ��DFFRUGLQJ�WR�1%,$��������ZDV�����FDVHV�SHU�RQH�
WKRXVDQG�SRSXODWLRQ�SHU�\HDU��RI¿FLDO�VWDWLVWLFV�FKLOGKRRG�VWURNH�LQFLGHQFH�
LQ�RXU�FRXQWU\�ODFNV��%DVHG�RQ�WKH�UHVXOWV�REWDLQHG�LQ�:HVWHUQ�FRXQWULHV��
����RI�VWURNHV�DUH�LVFKHPLF�������UHVSHFWLYHO\��DFFRXQWHG�IRU�KHPRUUKDJLF�
VWURNHV��7KH�¿UVW�VWXG\�RI�WKH�LQFLGHQFH�RI�LVFKHPLF�VWURNH�LQ�WKH�SHGLDWULF�
SRSXODWLRQ� ZDV� FRQGXFWHG� LQ� ���������� 5RFKHVWHU� �86$��� 3UHYDOHQFH�
ZDV�����FDVHV�SHU�������LQIDQWV�VWUXFWXUH�SUHYDLOHG�KHPRUUKDJLF�������RI�
VWURNHV��$FFRUGLQJ�WR�WKH�'HSDUWPHQW�RI�1HXURVXUJHU\�0RUR]RY�&KLOGUHQ¶V�
&OLQLFDO�+RVSLWDO�LQ�0RVFRZ�IURP������WR�������WKH�SUHYDOHQFH�RI�VWURNH�
DPRQJ� LQIDQWV� ZDV� ���� SHU� ������ FKLOGUHQ�� 7KH� VWUXFWXUH� GRPLQDWHG�
KHPRUUKDJLF� ������ VWURNHV� DV� LQWUDSDUHQFK\PDO� DQG� LQWUDYHQWULFXODU�
KHPRUUKDJH�� 7KH\� PRVW� RIWHQ� GLDJQRVHG� LQ� SUHWHUP� LQIDQWV� LQ� WKH�
JHVWDWLRQDO� DJH� RI� ������ZHHNV��7KH�PDLQ� FDXVH� RI� KHPRUUKDJLF� VWURNH�
LV�WKH�GHYHORSPHQW�RI�WKH�SDWKRORJ\�RI�YHQRXV�RU�DUWHULDO�LQIDUFWLRQ�LQ����
��RI�VXEMHFWV��$V�VWURNH�ULVN�IDFWRUV�PRVW�IUHTXHQWO\�UHSRUWHG�FRQJHQLWDO�
KHDUW�GLVHDVH��IHWDO�GLVWUHVV�V\QGURPH�DQG�KRPHRVWDWLF�GLVRUGHUV��0RUWDOLW\�
DPRQJ�SDWLHQWV�VWXGLHG�ZDV������&RQFOXVLRQV��7LPHO\�GLDJQRVLV�LV�QHHGHG�
WR�GHWHUPLQH� WKH�GLIIHUHQWLDWHG�DSSURDFK� WR� WUHDWPHQW� LQ�RUGHU� WR� UHGXFH�
PRUWDOLW\�DQG�GLVDELOLW\�LQ�FKLOGKRRG�DQG�LQ�ODWHU�SHULRGV�RI�OLIH�

ɄȺɑȿɋɌȼɈ�ȺɆȻɍɅȺɌɈɊɇɈ�ɉɈɅɂɄɅɂɇɂɑȿɋɄɈɃ�
ɉɈɆɈɓɂ�ȾȿɌəɆ�ȼ�ɋɈȼɊȿɆȿɇɇɕɏ�ɍɋɅɈȼɂəɏ
Ʌ�ȼ��Ʉɭɞɪɹɲɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɱɥ��ɤɨɪ��ɊȺɆɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ȼ��ɉɨɥɭɧɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɚɱɟɫɬɜɨ� ɨɤɚɡɚɧɢɹ� ɚɦɛɭɥɚɬɨɪɧɨ�ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ�ɞɟɬɹɦ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɪɟɚɥɢɡɚɰɢɢ� ɡɚɞɚɱ� ɩɨ�
ɷɮɮɟɤɬɢɜɧɨɦɭ� ɪɟɮɨɪɦɢɪɨɜɚɧɢɸ� ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�
ɧɚ� ɤɚɱɟɫɬɜɨ� ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɞɟɬɹɦ� ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�ɨɩɪɨɲɟɧɨ�����ɦɚɬɟɪɟɣ��ɜɨɫɩɢɬɵɜɚɸɳɢɯ�
ɞɟɬɟɣ� ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� ɞɟɬɢ� ɧɚɛɥɸɞɚɸɬɫɹ� ɜ� ɞɟɬɫɤɨɣ� ɝɨɪɨɞɫɤɨɣ�
ɩɨɥɢɤɥɢɧɢɤɢ� ʋ���� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɩɪɨɫɚ�� ɤɚɱɟɫɬɜɨ�
ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɣ� ɩɨɦɨɳɢ� ɞɟɬɹɦ� ɛɵɥɨ� ɧɚ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɦ�
ɭɪɨɜɧɟ�� ɩɨɫɤɨɥɶɤɭ� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɨɰɟɧɢɥɢ� ɟɝɨ� ɤɚɤ� ɯɨɪɨɲɟɟ�� ɚ�
ɞɨɥɹ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ� ɨɰɟɧɨɤ� ɫɨɫɬɚɜɢɥɚ� ɥɢɲɶ� ���� Ɉɞɧɚɤɨ��
ɫɨɯɪɚɧɢɥɢɫɶ�ɨɬɞɟɥɶɧɵɟ�ɧɟɝɚɬɢɜɧɵɟ�ɹɜɥɟɧɢɹ��ɨɱɟɪɟɞɢ�ɧɚ�ɩɪɢɟɦ�ɜɪɚɱɚ�
���� ɫɥɭɱɚɹ� ɧɚ� ���� ɨɩɪɨɲɟɧɧɵɯ��� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ� ɫɚɧɢɬɚɪɧɨ�
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ɬɟɯɧɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɨɦɟɳɟɧɢɣ� ���� ɧɚ� ���� ɨɩɪɨɲɟɧɧɵɯ���
ɧɟɭɞɨɛɧɵɣ� ɝɪɚɮɢɤ� ɪɚɛɨɬɵ� ɜɪɚɱɚ� ��� ɧɚ� ���� ɨɩɪɨɲɟɧɧɵɯ��� ɝɪɭɛɨɫɬɶ��
ɧɟɭɜɚɠɟɧɢɟ� ɫɨ� ɫɬɨɪɨɧɵ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ��� ɧɚ� ����
ɨɩɪɨɲɟɧɧɵɯ���Ɉɫɧɨɜɧɵɦɢ�ɩɪɢɱɢɧɚɦɢ�ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�ɪɚɛɨɬɨɣ�
ɫɩɟɰɢɚɥɢɫɬɨɜ� ɩɨɥɢɤɥɢɧɢɤɢ� ɪɟɫɩɨɧɞɟɧɬɵ� ɧɚɡɵɜɚɥɢ� ɧɟɫɩɨɫɨɛɧɨɫɬɶ�
ɜɪɚɱɚ�ɞɚɬɶ�ɨɬɜɟɬɵ�ɧɚ�ɢɯ�ɜɨɩɪɨɫɵ�±����ɫɥɭɱɚɟɜ�ɧɚ�����ɨɩɪɨɲɟɧɧɵɯ�
ɢ� ɧɟɭɦɟɧɢɟ� ɪɚɫɩɨɥɨɠɢɬɶ� ɤ� ɫɟɛɟ� ɢɡ�ɡɚ� ɢɡɥɢɲɧɟɣ� ɬɨɪɨɩɥɢɜɨɫɬɢ� ±� ��
ɧɚ� ����� ɚ� ɬɚɤɠɟ� ɧɟɜɧɢɦɚɬɟɥɶɧɨɟ� ɨɬɧɨɲɟɧɢɟ� ɤ� ɪɟɛɟɧɤɭ� ±� ��� ɧɚ� ����
ɨɩɪɨɲɟɧɧɵɯ��Ɉɞɧɚɤɨ�����ɪɟɫɩɨɧɞɟɧɬɨɜ�ɨɬɦɟɬɢɥɢ��ɱɬɨ�ɡɚ�ɩɨɫɥɟɞɧɢɣ�
ɝɨɞ� ɷɬɢ� ɧɟɞɨɫɬɚɬɤɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɨɤɪɚɬɢɥɢɫɶ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ����
ɪɟɫɩɨɧɞɟɧɬɨɜ�ɡɚɬɪɭɞɧɢɥɢɫɶ�ɫ�ɨɬɜɟɬɨɦ������ɫɱɢɬɚɥɢ��ɱɬɨ�ɢɡɦɟɧɟɧɢɣ�
ɧɟ�ɩɪɨɢɡɨɲɥɨ��ɚ����ɩɨɥɚɝɚɥɢ��ɱɬɨ�ɤɚɱɟɫɬɜɨ�ɜ�ɬɨɣ�ɢɥɢ�ɢɧɨɣ�ɫɬɟɩɟɧɢ�
ɞɚɠɟ�ɭɯɭɞɲɢɥɨɫɶ��ȼ�ɧɚɢɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɫɨɤɪɚɬɢɥɨɫɶ�ɱɢɫɥɨ�ɫɥɭɱɚɟɜ�
ɝɪɭɛɨɫɬɢ��ɧɟɭɜɚɠɟɧɢɟ�ɫɨ�ɫɬɨɪɨɧɵ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɩɟɪɫɨɧɚɥɚ��ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɟɪɵ� ɩɪɟɞɩɪɢɧɹɬɵɟ� ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ� ɜ� ɰɟɥɨɦ� ɞɚɥɢ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɷɮɮɟɤɬ�� ȼ� ɬɨɠɟ� ɜɪɟɦɹ� ɤɚɪɞɢɧɚɥɶɧɨɝɨ� ɭɥɭɱɲɟɧɢɹ�
ɤɚɱɟɫɬɜɨ� ɨɤɚɡɵɜɚɟɦɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɞɟɬɹɦ� ɧɟ� ɩɪɨɢɡɨɲɥɨ��
ɱɬɨ� ɜɵɡɵɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɛɨɥɟɟ� ɩɪɢɫɬɚɥɶɧɨɝɨ� ɜɧɢɦɚɧɢɹ�
ɚɞɦɢɧɢɫɬɪɚɰɢɢ�ɭɱɪɟɠɞɟɧɢɣ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɣ�ɤ�ɷɬɨɣ�ɩɪɨɛɥɟɦɟ�
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/�9��.XGU\DVKRYD
6FLHQWL¿F�$GYLVRU�±�&RUU��0HPEHU�RI�5$06��'0HG6FL��3URI��1�9�3ROXQLQD
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��4XDOLW\�RI�RXWSDWLHQW�FDUH�IRU�FKLOGUHQ�LV�DQ�XUJHQW�PHGLFDO�
DQG� VRFLDO� SUREOHP�� $LP�� 6WXG\� RI� WKH� LQÀXHQFH� RQ� WKH� HIIHFWLYH�
LPSOHPHQWDWLRQ�RI�WKH�WDVNV�RI�QDWLRQDO�KHDOWK�FDUH�UHIRUP�RQ�WKH�TXDOLW\�RI�
RXWSDWLHQW�FDUH�RI�\RXQJ�FKLOGUHQ��0DWHULDOV�DQG�0HWKRGV��:H�LQWHUYLHZHG�
����PRWKHUV�ZLWK�LQIDQWV��FKLOGUHQ�REVHUYHG�LQ�WKH�FKLOGUHQ¶V�FLW\�KRVSLWDO�
ʋ���� 5HVXOWV�� $FFRUGLQJ� WR� WKH� VXUYH\�� WKH� TXDOLW\� RI� RXWSDWLHQW� FDUH�
IRU� FKLOGUHQ� ZDV� TXLWH� KLJK�� DV� ���� RI� UHVSRQGHQWV� UDWHG� LW� DV� JRRG��
DQG� WKH� SURSRUWLRQ� RI� XQVDWLVIDFWRU\� UDWLQJV� DFFRXQWHG� IRU� RQO\� ����
+RZHYHU�� VRPH� QHJDWLYH� HIIHFWV� DUH� SUHVHUYHG�� WKH� TXHXH� IRU� UHFHLYLQJ�
SK\VLFLDQ�����FDVHV�SHU�����UHVSRQGHQWV���SRRU�VDQLWDU\�FRQGLWLRQ�RI�WKH�
SUHPLVHV� ���� RI� ���� UHVSRQGHQWV��� LQFRQYHQLHQW� ZRUN� VFKHGXOH� GRFWRU�
���RI����� UHVSRQGHQWV��� UXGHQHVV��GLVUHVSHFW�E\�PHGLFDO�SHUVRQQHO� ���RI�
���� UHVSRQGHQWV��� 7KH� PDLQ� UHDVRQV� IRU� GLVVDWLVIDFWLRQ� ZLWK� WKH� ZRUN�
RI� VSHFLDOLVWV�FOLQLF� UHVSRQGHQWV�FDOOHG� WKH�GRFWRU� µV� LQDELOLW\� WR�SURYLGH�
DQVZHUV�WR�WKHLU�TXHVWLRQV�±����FDVHV�SHU�����UHVSRQGHQWV��DQG�WKH�LQDELOLW\�
WR�ZLQ�EHFDXVH�RI�WKH�XQGXH�KDVWH�±���RI�������DV�ZHOO�DV�LQDWWHQWLRQ�WR�WKH�
FKLOG�±����RI�����UHVSRQGHQWV��+RZHYHU������RI�UHVSRQGHQWV�VDLG�WKDW�ODVW�
\HDU� WKHVH�VKRUWFRPLQJV�VLJQL¿FDQWO\�UHGXFHG��$W�WKH�VDPH�WLPH�����RI�
UHVSRQGHQWV�ZHUH�XQGHFLGHG������EHOLHYHG� WKDW� FKDQJHV�KDYH�RFFXUUHG��
DQG� ��� EHOLHYHG� WKDW� TXDOLW\� LQ� VRPH� ZD\V� HYHQ� ZRUVH�� 7KH� JUHDWHVW�
UHGXFWLRQ� LQ� WKH� QXPEHU� RI� FDVHV� RI� UXGHQHVV�� GLVUHVSHFW� E\� PHGLFDO�
SHUVRQQHO��&RQFOXVLRQV��7KXV��WKH�PHDVXUHV�WDNHQ�E\�WKH�*RYHUQPHQW�DV�
D�ZKROH�KDG�D�SRVLWLYH�HIIHFW��$W�WKH�VDPH�WLPH�UDGLFDOO\�LPSURYHPHQW�RI�
WKH�TXDOLW\�RI�PHGLFDO�FDUH�WR�FKLOGUHQ�KDV�QRW�RFFXUUHG��FDXVLQJ�WKH�QHHG�
IRU�PRUH�DWWHQWLRQ�RI�WKH�KHDOWK�DGPLQLVWUDWLRQ�DJHQFLHV�WR�WKH�SUREOHP�

ɁȺȼɂɋɂɆɈɋɌɖ�ɍɊɈȼɇə�ɎɂɁɂɑȿɋɄɈɃ�ȺɄɌɂȼɇɈɋɌɂ�
ɋɌɍȾȿɇɌɈȼ�ȼɍɁɈȼ�ɈɌ�ɂȿɊȺɊɏɂɂ�ɂɏ�ɀɂɁɇȿɇɇɕɏ�
ɉɊɂɈɊɂɌȿɌɈȼ
Ɉ�ȼ��Ɇɚɪɧɨɫɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɋ�ɇ��ɑɟɪɤɚɫɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ɉɥɚɧɢɪɨɜɚɧɢɟ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɩɪɨɞɜɢɠɟɧɢɸ�ɩɪɢɧɰɢɩɨɜ� ɡɞɨɪɨɜɨɝɨ�
ɨɛɪɚɡɚ�ɠɢɡɧɢ�ɫɪɟɞɢ�ɫɬɭɞɟɧɱɟɫɤɨɣ�ɦɨɥɨɞɟɠɢ�ɧɟɜɨɡɦɨɠɧɨ�ɛɟɡ�ɭɱɟɬɨɜ�ɢɯ�
ɠɢɡɧɟɧɧɵɯ�ɩɪɢɨɪɢɬɟɬɨɜ��ɬɚɤ�ɤɚɤ�ɫɬɟɩɟɧɶ�ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ�ɫɬɭɞɟɧɬɚ�
ɤ� ɡɞɨɪɨɜɶɟɫɛɟɪɟɝɚɸɳɢɦ� ɮɨɪɦɚɦ� ɩɨɜɟɞɟɧɢɹ� ɧɚɩɪɹɦɭɸ� ɡɚɜɢɫɢɬ� ɨɬ�
ɫɬɟɩɟɧɢ�ɟɝɨ�ɩɪɢɧɹɬɢɟ�ɢɥɢ�ɨɬɬɨɪɠɟɧɢɹ�ɞɚɧɧɨɣ�ɠɢɡɧɟɧɧɨɣ�ɰɟɧɧɨɫɬɢ��
ȼ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ�ɫɪɟɞɢ�ɫɬɭɞɟɧɬɨɜ�ɝ��ɇɢɠɧɟɜɚɪɬɨɜɫɤɚ�ɚɧɤɟɬɟ�ɛɵɥɨ�
ɩɪɟɞɥɨɠɟɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɩɪɢɨɪɢɬɟɬɵ� ɢɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɞɟɫɹɬɢ�
ɜɚɪɢɚɧɬɨɜ� ɨɬɜɟɬɨɜ�� ɫɟɦɶɹ�� ɪɚɛɨɬɚ�� ɨɛɪɚɡɨɜɚɧɢɟ�� ɤɚɪɶɟɪɚ�� ɡɞɨɪɨɜɶɟ��
ɦɚɬɟɪɢɚɥɶɧɵɟ� ɛɥɚɝɚ�� ɞɭɯɨɜɧɵɟ� ɰɟɧɧɨɫɬɢ�� ɜɟɪɚ� �ɪɟɥɢɝɢɹ��� ɫɨɜɟɫɬɶ��
ɥɸɛɨɜɶ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɫɬɭɞɟɧɬɚɦ� ɦɨɠɧɨ� ɛɵɥɨ� ɭɤɚɡɚɬɶ� ɫɜɨɣ� ɜɚɪɢɚɧɬ�
ɨɬɜɟɬɚ��ɐɢɮɪɨɣ�©ɨɞɢɧª�ɨɩɪɚɲɢɜɚɟɦɵɣ�ɞɨɥɠɟɧ�ɛɵɥ�ɨɬɦɟɬɢɬɶ�ɫɚɦɵɣ�
ɡɧɚɱɢɦɵɣ�ɩɪɢɨɪɢɬɟɬ�ɢ�ɞɚɥɟɟ�ɩɨ�ɭɛɵɜɚɧɢɸ��Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɨɬɜɟɬɨɜ�
ɩɨɤɚɡɚɥ�� ɱɬɨ� ©ɡɞɨɪɨɜɶɟª�� ɜ� ɤɚɱɟɫɬɜɟ� ɩɟɪɜɨɫɬɟɩɟɧɧɨɝɨ� ɠɢɡɧɟɧɧɨɝɨ�
ɢɧɬɟɪɟɫɚ�ɜ�ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɟ�ɫɬɭɞɟɧɬɨɜ��ɧɚɡɵɜɚɥɨɫɶ�ɬɨɥɶɤɨ�ɜ�����
ɫɥɭɱɚɟɜ��ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɞɚɧɧɵɣ�ɩɪɢɨɪɢɬɟɬ�ɪɚɫɩɨɥɚɝɚɥɫɹ�ɧɚ�ɜɬɨɪɨɦ�

ɦɟɫɬɟ�������ɢ�ɧɚ�ɬɪɟɬɶɟɦ�ɦɟɫɬɟ��������Ʉɚɠɞɵɣ�ɲɟɫɬɨɣ�ɨɩɪɨɲɟɧɧɵɣ�
ɪɚɫɩɨɥɚɝɚɥ� ɟɝɨ� ɧɚ� ɱɟɬɜɟɪɬɨɦ� ɢɥɢ� ɩɹɬɨɦ� ɦɟɫɬɟ� ������� Ɉɫɬɚɥɶɧɵɟ�
������ ɨɬɜɨɞɢɥɢ� ɞɚɧɧɨɦɭ� ɠɢɡɧɟɧɧɨɦɭ� ɢɧɬɟɪɟɫɭ� ɟɳɟ� ɛɨɥɟɟ� ɧɢɡɤɨɟ�
ɦɟɫɬɨ�ɜ�ɢɟɪɚɪɯɢɢ�ɩɪɢɨɪɢɬɟɬɨɜ��ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɚɧɧɵɦɢ�ɨɬɜɟɬɚɦɢ�
ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ�ɬɪɢ�ɝɪɭɩɩɵ�ɫɪɚɜɧɟɧɢɹ��ȼ�ɩɟɪɜɭɸ�ɜɤɥɸɱɢɥɢ�����
ɫɬɭɞɟɧɬɨɜ��ɤɨɬɨɪɵɟ�ɧɚɡɜɚɥɢ�©ɡɞɨɪɨɜɶɟª�ɜ�ɤɚɱɟɫɬɜɟ�ɝɥɚɜɧɨɣ�ɠɢɡɧɟɧɧɨɣ�
ɰɟɧɧɨɫɬɢ�� ɜɨ� ɜɬɨɪɭɸ� ɜɤɥɸɱɢɥɢ� ���� ɫɬɭɞɟɧɬɚ�� ɪɚɫɩɨɥɨɠɢɜɲɢɯ�
©ɡɞɨɪɨɜɶɟª�ɜ�ɢɟɪɚɪɯɢɢ�ɠɢɡɧɟɧɧɵɯ�ɩɪɢɨɪɢɬɟɬɨɜ�ɧɚ�ɜɬɨɪɨɦ�ɦɟɫɬɟ��ɚ�ɜ�
ɬɪɟɬɶɸ�ɝɪɭɩɩɭ�ɜɤɥɸɱɢɥɢ�����ɫɬɭɞɟɧɬɨɜ��ɪɚɫɩɨɥɨɠɢɜɲɢɯ�©ɡɞɨɪɨɜɶɟª�
ɜ� ɢɟɪɚɪɯɢɢ� ɠɢɡɧɟɧɧɵɯ� ɩɪɢɨɪɢɬɟɬɨɜ� ɧɚ� ɬɪɟɬɶɟɦ� ɢ� ɩɨɫɥɟɞɭɸɳɢɯ�
ɦɟɫɬɚɯ��ȼ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɫɬɭɞɟɧɬɨɜ��ɭɪɨɜɟɧɶ�ɮɢɡɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�ɤɨɬɨɪɵɯ��ɪɚɫɰɟɧɢɜɚɥɫɹ�ɤɚɤ�ɜɵɫɨɤɢɣ��ɫɨɫɬɚɜɢɥ������ɢɡ�����
ɨɩɪɨɲɟɧɧɵɯ�ɫɬɭɞɟɧɬɨɜ�� ɜɤɥɸɱɟɧɧɵɯ�ɜ�ɩɟɪɜɭɸ�ɝɪɭɩɩɭ�� ɬɨɝɞɚ�ɤɚɤ�ɜɨ�
ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɛɵɥ�ɦɟɧɶɲɟ�±������ɢɡ�����ɨɩɪɨɲɟɧɧɵɯ�
ɫɬɭɞɟɧɬɨɜ�� ɇɚɢɛɨɥɟɟ� ɧɢɡɤɢɣ� ɩɨɤɚɡɚɬɟɥɶ� ɭɞɟɥɶɧɨɝɨ� ɜɟɫɚ� ɫɬɭɞɟɧɬɨɜ��
ɢɦɟɸɳɢɯ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɧɚɛɥɸɞɚɥɫɹ� ɜ�
ɬɪɟɬɶɟɣ�ɝɪɭɩɩɟ�ɫɬɭɞɟɧɬɨɜ�±�����ɢɡ�����ɨɩɪɨɲɟɧɧɵɯ��ɋɥɟɞɨɜɚɬɟɥɶɧɨ��
ɭɪɨɜɟɧɶ�ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɬɭɞɟɧɬɚ� ɬɟɫɧɨ� ɫɜɹɡɚɧ� ɫ� ɢɟɪɚɪɯɢɟɣ�
ɟɝɨ�ɠɢɡɧɟɧɧɵɯ�ɩɪɢɨɪɢɬɟɬɨɜ��Ⱥɧɚɥɢɡ�ɫɜɹɡɢ�ɢɟɪɚɪɯɢɱɟɫɤɢɯ�ɩɨɥɨɠɟɧɢɣ�
ɞɪɭɝɢɯ� ɠɢɡɧɟɧɧɵɯ� ɰɟɧɧɨɫɬɟɣ� ɢ� ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ� ɮɢɡɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɧɟ� ɩɨɡɜɨɥɢɥ� ɜɵɹɜɢɬɶ� ɞɨɫɬɨɜɟɪɧɵɯ� ɫɜɹɡɟɣ�� ɩɨɬɨɦɭ� ɱɬɨ�
ɫɬɭɞɟɧɬɵ�ɧɟ� ɫɜɹɡɵɜɚɥɢ�ɞɪɭɝɢɟ�ɠɢɡɧɟɧɧɵɟ�ɰɟɧɧɨɫɬɢ�ɢ� ɫɨɛɫɬɜɟɧɧɵɣ�
ɭɪɨɜɟɧɶ�ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�

'(3(1'(1&(�2)�7+(�/(9(/�2)�3+<6,&$/�$&7,9,7<�
('8&$7,21�678'(176�)520�7+(,5�+,(5$5&+<�2)�
35,25,7,(6�,1�/,)(
2�9��0DUQRVRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�6�1��&KHUNDVRY
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

3ODQQLQJ� DFWLYLWLHV� WR� SURPRWH� D� KHDOWK\� OLIHVW\OH� DPRQJ� VWXGHQWV� LV�
LPSRVVLEOH�ZLWKRXW� WDNLQJ� LQWR� DFFRXQW� WKHLU� SULRULWLHV� LQ� OLIH�� VLQFH� WKH�
GHJUHH�RI� VXVFHSWLELOLW\�E\�VWXGHQWV� WR�KHDOWK� VDYLQJ� IRUPV�RI�EHKDYLRUV�
GHSHQGV�RQ�WKH�GHJUHH�RI�DFFHSWDQFH�RU�UHMHFWLRQ�RI�WKH�YDOXH�RI�OLIH��,Q�WKH�
TXHVWLRQQDLUH�VSUHDG�DPRQJ�1L]KQHYDUWRYVN�VWXGHQWV�WKH\�ZHUH�DVNHG�WR�
LGHQWLI\�SULRULWLHV�IURP�WKH�SURSRVHG�WHQ�DQVZHUV��IDPLO\��ZRUN��HGXFDWLRQ��
FDUHHU��KHDOWK��ZHDOWK��VSLULWXDO�YDOXHV�� IDLWK��UHOLJLRQ���FRQVFLHQFH�� ORYH��
,Q�DGGLWLRQ��VWXGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�\RXU�DQVZHU��1XPHUDO�©RQHª�
WKH� UHVSRQGHQW� KDG� WR� FHOHEUDWH� WKH� PRVW� LPSRUWDQW� SULRULW\� DQG� WKHQ�
GHVFHQGLQJ��$QDO\VLV�RI�WKH�UHVSRQVHV�VKRZHG�WKDW�©KHDOWKª�DV�D�SULPDU\�
YLWDO�LQWHUHVW�LQ�WKH�VWXG\�JURXS�RI�VWXGHQWV�FDOOHG�LQ�RQO\�����RI�FDVHV��
0RVW�RIWHQ�WKLV�SULRULW\�ZDV�RQ�WKH�VHFRQG�SODFH�������DQG�LQ�WKLUG�SODFH�
�������(YHU\�VL[WK�UHVSRQGHQW�SRVVHVVHG�KLP�RQ�WKH�IRXUWK�RU�¿IWK�SODFH�
�������7KH�UHVW�������ZDV�WUDQVIHUUHG�WR�WKLV�YLWDO�LQWHUHVW�HYHQ�ORZHU�LQ�WKH�
KLHUDUFK\�RI�SULRULWLHV��$FFRUGLQJ�WR�WKH�DQVZHUV�WKHUH�ZHUH�WKUHH�JURXSV�
RI�FRPSDULVRQ��7KH�¿UVW�LQFOXGHG�����VWXGHQWV��ZKR�FDOOHG�©KHDOWKª�DV�WKH�
PDLQ�YDOXH�RI�OLIH��WKH�VHFRQG�LQFOXGHG�����VWXGHQWV��LV�ORFDWHG�©KHDOWKª�
LQ� WKH�KLHUDUFK\�RI�SULRULWLHV� LQ� OLIH� LQ� VHFRQG�SODFH�DQG� WKH� WKLUG�JURXS�
LQFOXGHG�����VWXGHQWV��LV�ORFDWHG�©KHDOWKª�LQ�WKH�KLHUDUFK\�RI�OLIH�SULRULWLHV�
IRU� WKH� WKLUG�DQG�VXEVHTXHQW�SODFHV�� ,Q� WKH�¿UVW�JURXS�� WKH�SURSRUWLRQ�RI�
VWXGHQWV�� WKH� OHYHO� RI� SK\VLFDO� DFWLYLW\��ZKLFK� LV� VHHQ� DV� KLJK�� ����� RXW�
RI�����VWXGHQWV�VXUYH\HG�LQFOXGHG�LQ�WKH�¿UVW�JURXS��ZKLOH�LQ�WKH�VHFRQG�
JURXS��WKH�SURSRUWLRQ�ZDV�OHVV�±������RXW�RI�����VWXGHQWV�VXUYH\HG��7KH�
ORZHVW�UDWH�WKH�SURSRUWLRQ�RI�VWXGHQWV�ZLWK�D�KLJK�OHYHO�RI�SK\VLFDO�DFWLYLW\�
ZDV�REVHUYHG�LQ�WKH�WKLUG�JURXS�RI�VWXGHQWV�±�����RXW�RI�����UHVSRQGHQWV��
&RQVHTXHQWO\��WKH�OHYHO�RI�SK\VLFDO�DFWLYLW\�LV�FORVHO\�OLQNHG�WR�VWXGHQW¶V�
KLHUDUFK\�RI�KLV�SULRULWLHV�LQ�OLIH��$QDO\VLV�RI�KLHUDUFKLFDO�FRPPXQLFDWLRQ�
SURYLVLRQV�RI�RWKHU�YDOXHV�LQ�OLIH�DQG�D�KLJK�OHYHO�RI�SK\VLFDO�DFWLYLW\�LV�
QRW� DOORZHG� WR� UHYHDO� VLJQL¿FDQW� FRQQHFWLRQV�� EHFDXVH� VWXGHQWV� GLG� QRW�
DVVRFLDWH�RWKHU�OLIH�YDOXHV�DQG�WKHLU�RZQ�OHYHO�RI�SK\VLFDO�DFWLYLW\�

ȼɅɂəɇɂȿ�ȾȿɆɈȽɊȺɎɂɑȿɋɄɂɏ�ɏȺɊȺɄɌȿɊɂɋɌɂɄ�
ɉȺɐɂȿɇɌɈȼ�ɇȺ�ɉɈɌɊȿȻɂɌȿɅɖɋɄɂɃ�ȼɕȻɈɊ�ȼ�
ɋɌɈɆȺɌɈɅɈȽɂɂ
ɗ�ɏ��ɋɚɯɢɛɝɚɪɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɋ�ɇ��ɑɟɪɤɚɫɨɜ
Ɇɨɫɤɨɜɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ�©ɊȿȺȼɂɁª��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ɉɨɫɬɪɨɟɧɢɟ� ɪɚɰɢɨɧɚɥɶɧɨɣ� ɦɚɪɤɟɬɢɧɝɨɜɨɣ� ɫɬɪɚɬɟɝɢɢ� ɧɟɜɨɡɦɨɠɧɨ�
ɛɟɡ�ɭɱɟɬɚ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɝɨ�ɩɨɜɟɞɟɧɢɹ�ɩɨɬɟɧɰɢɚɥɶɧɵɯ�
ɢ� ɪɟɚɥɶɧɵɯ� ɩɚɰɢɟɧɬɨɜ�� Ɋɚɡɥɢɱɢɟ�ɦɟɞɢɰɢɧɫɤɢɯ�� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɢ�
ɫɨɰɢɚɥɶɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɭɝ�
ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ� ɪɚɡɥɢɱɢɹ� ɜ� ɢɯ� ɩɨɞɯɨɞɚɯ� ɤ� ɨɰɟɧɤɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɭɱɪɟɠɞɟɧɢɹ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɫɬɪɟɦɥɟɧɢɟ� ɤ� ɭɱɟɬɭ�



Вестник РГМУ, 2014, № 2

374

ɩɪɟɞɩɨɱɬɟɧɢɣ� ɜɫɟɯ� ɝɪɭɩɩ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɭɫɥɭɝ��
ɚ� ɧɟ� ɬɨɥɶɤɨ� ɧɚɢɛɨɥɟɟ� ɬɢɩɢɱɧɨɝɨ� ɩɪɟɞɫɬɚɜɢɬɟɥɹ� ɷɬɨɣ� ɝɪɭɩɩɵ��
ɩɨɡɜɨɥɢɬ� ɦɟɞɢɰɢɧɫɤɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɨɜɵɫɢɬɶ� ɤɚɤ� ɷɤɨɧɨɦɢɱɟɫɤɭɸ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�� ɬɚɤ� ɢ� ɤɚɱɟɫɬɜɨ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�� ɐɟɥɶɸ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɚɥɨ� ɢɡɭɱɟɧɢɟ� ɜɥɢɹɧɢɹ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɚɰɢɟɧɬɚ� ɧɚ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɣ� ɜɵɛɨɪ� ɜ� ɫɬɨɦɚɬɨɥɨɝɢɢ��
ȼ�ɨɩɪɨɫɟ�ɭɱɚɫɬɜɨɜɚɥɨ������ɩɚɰɢɟɧɬɨɜ��ȼɫɟɝɨ�ɫɨɛɪɚɧɨ������ɚɧɤɟɬ��ɂɡ�
ɧɢɯ�����ɩɚɰɢɟɧɬɨɜ�ɨɛɪɚɬɢɥɢɫɶ�ɜ�ɞɚɧɧɨɟ�ɭɱɪɟɠɞɟɧɢɟ�ɜɩɟɪɜɵɟ����������
�����ɩɚɰɢɟɧɬɨɜ���������ɨɛɪɚɬɢɥɢɫɶ�ɩɨɜɬɨɪɧɨ��ȼ�ɜɨɡɪɚɫɬɧɨɣ�ɫɬɪɭɤɬɭɪɟ�
ɩɨɬɪɟɛɢɬɟɥɟɣ� ɤɨɦɦɟɪɱɟɫɤɨɣ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ�
ɩɪɟɨɛɥɚɞɚɥɢ� ɥɢɰɚ� ɦɨɥɨɠɟ� ��� ɥɟɬ� ������� ȼ� ɤɚɱɟɫɬɜɟ� ɨɫɧɨɜɧɨɣ�
ɩɪɢɱɢɧɵ��ɦɨɬɢɜɚ��ɛɨɥɶɲɢɧɫɬɜɨ�ɨɩɪɨɲɟɧɧɵɯ�ɨɛɪɚɬɢɜɲɢɯɫɹ�ɜɩɟɪɜɵɟ�
ɩɚɰɢɟɧɬɨɜ�ɞɚɧɧɨɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ�ɧɚɡɵɜɚɥɨ�ɫɬɪɟɦɥɟɧɢɟ�ɩɨɥɭɱɢɬɶ�
ɤɚɱɟɫɬɜɟɧɧɭɸ� ɦɟɞɢɰɢɧɫɤɭɸ� ɩɨɦɨɳɶ�� Ʉɨɦɮɨɪɬɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ�
ɦɨɥɨɞɵɟ�ɩɚɰɢɟɧɬɵ�ɰɟɧɢɥɢ�ɛɨɥɶɲɟ� ����ɢɡ�����ɨɩɪɨɲɟɧɧɵɯ���Ɉɱɟɧɶ�
ɜɧɢɦɚɬɟɥɶɧɨ�ɦɨɥɨɞɵɟ�ɥɸɞɢ�ɨɬɧɨɫɢɥɢɫɶ�ɤ�ɦɧɟɧɢɸ�ɞɪɭɡɟɣ�ɢ�ɡɧɚɤɨɦɵɯ�
���� ɢɡ� ���� ɨɩɪɨɲɟɧɧɵɯ��� ȼ� ɤɚɱɟɫɬɜɟ� ɞɪɭɡɟɣ� ɢ� ɡɧɚɤɨɦɵɯ� ɩɚɰɢɟɧɬɵ�
ɷɬɨɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ� ɪɚɫɫɦɚɬɪɢɜɚɥɢ� ɢ� ɭɱɚɫɬɧɢɤɨɜ� ɂɧɬɟɪɧɟɬ�
ɮɨɪɭɦɨɜ��ɫɨɰɢɚɥɶɧɵɯ�ɫɟɬɟɣ��Ɍɨɥɶɤɨ���ɢɡ�����ɨɩɪɨɲɟɧɧɵɯ�ɭɤɚɡɚɥɢ�ɧɚ�
ɡɧɚɱɢɦɨɫɬɶ� ɞɚɧɧɨɣ� ɩɪɢɱɢɧɵ� �ɦɨɬɢɜɚ�� ɨɛɪɚɳɟɧɢɹ�� Ʉɚɠɞɵɣ� ɲɟɫɬɨɣ�
ɧɟ�ɫɦɨɝ�ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ�ɨɫɧɨɜɧɨɣ�ɩɪɢɱɢɧɵ��ɦɨɬɢɜɚ��ɜɵɛɨɪɚ�ɢɦɟɧɧɨ�
ɞɚɧɧɨɣ� ɨɪɝɚɧɢɡɚɰɢɢ�� Ɉɛɪɚɳɚɟɬ� ɧɚ� ɫɟɛɹ� ɜɧɢɦɚɧɢɟ� ɬɨ�� ɱɬɨ� ɦɧɨɝɢɟ�
ɩɚɰɢɟɧɬɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɞɨ����ɥɟɬ�ɧɚɡɵɜɚɥɢ�ɧɟɫɤɨɥɶɤɨ�ɩɪɢɱɢɧ�ɜ�ɤɚɱɟɫɬɜɟ�
ɨɫɧɨɜɧɵɯ��ɱɬɨ�ɤɨɫɜɟɧɧɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨɛ�ɢɯ�ɤɨɦɩɥɟɤɫɧɨɦ�ɩɨɞɯɨɞɟ�
ɤ� ɩɪɢɧɹɬɢɸ� ɪɟɲɟɧɢɹ�� Ɉɬɫɭɬɫɬɜɢɟ� ɟɞɢɧɨɣ� ɨɩɪɟɞɟɥɹɸɳɟɣ� ɩɪɢɱɢɧɵ�
ɢ�ɨɪɢɟɧɬɚɰɢɹ�ɧɚ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɦɟɧɟɟ�ɡɧɚɱɢɦɵɯ�ɢ�ɧɟ�ɨɩɪɟɞɟɥɹɸɳɢɯ�
ɞɟɥɚɸɬ�ɡɚɞɚɱɭ�ɩɨ�ɪɚɡɪɚɛɨɬɤɟ�ɨɩɬɢɦɚɥɶɧɨɣ�ɦɚɪɤɟɬɢɧɝɨɜɨɣ�ɫɬɪɚɬɟɝɢɢ��
ɧɚɩɪɚɜɥɟɧɧɨɣ� ɧɚ� ɩɪɢɜɥɟɱɟɧɢɟ� ɞɚɧɧɨɣ� ɝɪɭɩɩɵ� ɩɚɰɢɟɧɬɨɜ�� ɛɨɥɟɟ�
ɫɥɨɠɧɨɣ� ɢ� ɦɧɨɝɨɝɪɚɧɧɨɣ�� ɇɟɫɤɨɥɶɤɨ� ɨɬɥɢɱɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɩɪɢɱɢɧ�
�ɦɨɬɢɜɨɜ�� ɨɛɪɚɳɟɧɢɹ� ɧɚɛɥɸɞɚɥɚɫɶ� ɭ� ɜɩɟɪɜɵɟ� ɨɛɪɚɬɢɜɲɢɯɫɹ�
ɩɚɰɢɟɧɬɨɜ�� ɩɪɢɧɚɞɥɟɠɚɳɢɯ� ɤ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ɫɬɚɪɲɟ� ���
ɥɟɬ�� ȼ� ɞɚɧɧɨɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɟ� ɫɬɪɟɦɥɟɧɢɟ� ɤ� ɤɚɱɟɫɬɜɟɧɧɨɦɭ�
ɨɛɫɥɭɠɢɜɚɧɢɸ�ɛɨɥɟɟ�ɱɚɫɬɨ� ɜɵɫɬɭɩɚɟɬ� ɜ� ɤɚɱɟɫɬɜɟ�ɨɫɧɨɜɧɨɝɨ�ɦɨɬɢɜɚ�
ɨɛɪɚɳɟɧɢɹ� ���� ɢɡ� ���� ɨɩɪɨɲɟɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɞɚɧɧɨɣ� ɜɨɡɪɚɫɬɧɨɣ�
ɝɪɭɩɩɵ���Ɇɟɧɟɟ�ɜɚɠɧɚ�ɞɥɹ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�ɫɬɚɪɲɟ����ɥɟɬ�ɛɵɥɚ�
ɤɨɦɮɨɪɬɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ���� ɢɡ� ���� ɨɩɪɨɲɟɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ���
Ɋɟɠɟ� ɩɚɰɢɟɧɬɵ� ɷɬɨɣ� ɜɨɡɪɚɫɬɧɨɣ� ɝɪɭɩɩɵ� ɭɱɢɬɵɜɚɥɢ� ɦɧɟɧɢɟ� ɞɪɭɡɟɣ�
ɢ� ɡɧɚɤɨɦɵɯ�� ɨɞɧɚɤɨ� ɛɨɥɟɟ� ɜɧɢɦɚɬɟɥɶɧɨ� ɩɪɢɫɥɭɲɢɜɚɥɢɫɶ� ɤ� ɦɧɟɧɢɸ�
ɫɩɟɰɢɚɥɢɫɬɨɜ�� Ɉɞɧɚɤɨ�� ɧɟɥɶɡɹ� ɭɬɜɟɪɠɞɚɬɶ�� ɱɬɨ� ɛɨɥɟɟ� ɦɨɥɨɞɵɟ�
ɩɚɰɢɟɧɬɵ�ɧɟ�ɫɬɪɟɦɹɬɫɹ�ɤ�ɩɨɥɭɱɟɧɢɸ�ɭɫɥɭɝ�ɜɵɫɨɤɨɝɨ�ɤɚɱɟɫɬɜɚ�ɢ�ɢɦ�ɷɬɨ�
ɛɟɡɪɚɡɥɢɱɧɨ��ɉɨɧɹɬɢɟ�ɤɚɱɟɫɬɜɚ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɭ�ɞɚɧɧɵɯ�ɝɪɭɩɩ�
ɩɚɰɢɟɧɬɨɜ�ɧɟɫɤɨɥɶɤɨ�ɨɬɥɢɱɚɸɬɫɹ�ɢ�ɤɪɢɬɟɪɢɢ��ɩɨ�ɤɨɬɨɪɵɦ�ɩɚɰɢɟɧɬɵ�
ɫɭɞɹɬ�ɨ�ɩɪɟɞɩɨɥɚɝɚɟɦɨɦ�ɤɚɱɟɫɬɜɟ�ɡɚɩɪɚɲɢɜɚɟɦɵɯ�ɦɟɞɢɰɢɧɫɤɢɯ�ɭɫɥɭɝ��
ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɨɩɪɟɞɟɥɟɧɨ��ɱɬɨ�ɛɨɥɟɟ�ɦɨɥɨɞɵɟ�ɩɚɰɢɟɧɬɵ�ɛɨɥɶɲɟ�
ɞɨɜɟɪɹɸɬ�ɦɧɟɧɢɸ�ɩɚɰɢɟɧɬɨɜ�ɭɠɟ�ɩɨɥɭɱɢɜɲɢɯ�ɦɟɞɢɰɢɧɫɤɭɸ�ɩɨɦɨɳɶ�
ɜ� ɞɚɧɧɨɦ� ɭɱɪɟɠɞɟɧɢɢ�� ɫɱɢɬɚɹ� ɢɯ� ɦɧɟɧɢɟ� ɜɩɨɥɧɟ� ɡɚɫɥɭɠɢɜɚɸɳɢɦ�
ɞɨɜɟɪɢɟ�� Ⱦɥɹ� ɧɢɯ� ɛɵɥɚ� ɜɚɠɧɚ� ɢɦɟɧɧɨ� ɪɟɩɭɬɚɰɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɨɪɝɚɧɢɡɚɰɢɢ�� ɚ� ɧɟ� ɫɨɛɫɬɜɟɧɧɨɟ� ɦɧɟɧɢɟ�� ɜɵɪɚɛɨɬɚɧɧɨɟ� ɩɪɢ� ɚɧɚɥɢɡɟ�
ɮɚɤɬɨɪɨɜ�� ɭɤɚɡɵɜɚɸɳɢɯ� ɧɚ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɤɚɱɟɫɬɜɟɧɧɨɣ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɦɚɪɤɟɬɢɧɝɨɜɨɣ�
ɫɬɪɚɬɟɝɢɢ�ɤɨɦɦɟɪɱɟɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɨɪɝɚɧɢɡɚɰɢɹ�ɞɨɥɠɧɚ�ɭɱɢɬɵɜɚɬɶ�
ɜɨɡɪɚɫɬɧɭɸ� ɫɬɪɭɤɬɭɪɭ� ɩɨɬɟɧɰɢɚɥɶɧɵɯ� ɩɚɰɢɟɧɬɨɜ�� ɩɪɢɜɥɟɱɟɧɢɟ�
ɤɨɬɨɪɵɯ�ɞɥɹ�ɞɚɧɧɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɜɚɠɧɵɦ��
ɬɚɤ� ɤɚɤ�ɦɨɬɢɜɚɰɢɨɧɧɵɟ� ɫɬɪɭɤɬɭɪɵ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ�
ɝɪɭɩɩ� ɧɟɫɤɨɥɶɤɨ� ɨɬɥɢɱɚɸɬɫɹ�� Ɉɞɧɚɤɨ�� ɦɨɬɢɜɚɰɢɨɧɧɨɟ� ɹɞɪɨ� ±�
ɫɬɪɟɦɥɟɧɢɟ� ɤ� ɩɨɥɭɱɟɧɢɸ� ɤɚɱɟɫɬɜɟɧɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ��
ɫɨɯɪɚɧɹɟɬɫɹ�

7+(�,03$&7�2)�'(02*5$3+,&�&+$5$&7(5,67,&6�2)�
3$7,(176�21�&21680(5�&+2,&(�,1�'(17,675<
(�+��6DKLEJDUHHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�6�1��&KHUNDVRY
0RVFRZ�0HGLFDO�,QVWLWXWH�³5($9,=´��0RVFRZ��5XVVLD

&RQVWUXFWLRQ� RI� UDWLRQDO� PDUNHWLQJ� VWUDWHJ\� LV� LPSRVVLEOH� ZLWKRXW�
FRQVLGHULQJ� WKH� SHFXOLDULWLHV� RI� FRQVXPHU� EHKDYLRU� SRWHQWLDO� DQG� DFWXDO�
SDWLHQWV�� 'LIIHUHQFH� RI� PHGLFDO�� GHPRJUDSKLF� DQG� VRFLDO� FKDUDFWHULVWLFV�
RI� FRQVXPHUV� RI� GHQWDO� VHUYLFHV� GHWHUPLQHV� WKH� GLIIHUHQFHV� LQ� WKHLU�
DSSURDFKHV� WR� WKH� HYDOXDWLRQ� RI� WKH� PHGLFDO� LQVWLWXWLRQ�� &RQVHTXHQWO\��
WKH� GHVLUH� WR� DFFRPPRGDWH� WKH� SUHIHUHQFHV� RI� DOO� JURXSV� RI� FRQVXPHUV�
RI�GHQWDO�VHUYLFHV��QRW� MXVW� WKH�PRVW� W\SLFDO�UHSUHVHQWDWLYH�RI� WKLV�JURXS��
ZLOO� DOORZ� PHGLFDO� RUJDQL]DWLRQV� WR� LPSURYH� ERWK� HFRQRPLF� HI¿FLHQF\�
DQG� TXDOLW\� RI� FDUH�� 7KH� DLP� RI� VWXG\� ZDV� WR� HYDOXDWH� WKH� LPSDFW� RI�
GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�SDWLHQW�RQ�FRQVXPHU�FKRLFH�LQ�GHQWLVWU\��
7KH�VXUYH\� LQYROYHG������SDWLHQWV��7RWDO�FROOHFWHG������TXHVWLRQQDLUHV��

2I�WKHVH������SDWLHQWV�DSSHDOHG�WR�WKH�LQVWLWXWLRQ�IRU�WKH�¿UVW�WLPH�����������
����� SDWLHQWV� �������� UH�DGGUHVVHG�� ,Q� WKH� DJH� VWUXFWXUH� RI� FRPPHUFLDO�
GHQWDO� FRQVXPHU�RUJDQL]DWLRQ�GRPLQDWHG�E\�SHUVRQV�XQGHU����\HDUV�ROG�
�������7KH�PDMRULW\�RI�UHVSRQGHQWV�ZKR�DSSOLHG�IRU�WKH�¿UVW�WLPH�SDWLHQWV�
LQ�WKLV�DJH�JURXS�FDOOHG�WKH�GHVLUH�WR�REWDLQ�KLJK�TXDOLW\�KHDOWK�FDUH�DV�WKH�
PDLQ�UHDVRQ��PRWLYH���&KLOO�VHUYLFH�DSSUHFLDWHG�PRUH�\RXQJ�SDWLHQWV�����RI�
����UHVSRQGHQWV���9HU\�FDUHIXOO\�\RXQJ�SHRSOH�WUHDWHG�RSLQLRQ�RI�IULHQGV�
DQG�DFTXDLQWDQFHV�����RI�����UHVSRQGHQWV���$V�IULHQGV�DQG�DFTXDLQWDQFHV��
SDWLHQWV�LQ�WKLV�DJH�JURXS�WUHDWHG�SDUWLFLSDQWV�IURP�,QWHUQHW�IRUXPV��VRFLDO�
QHWZRUNV��2QO\���RI�WKH�����UHVSRQGHQWV�LQGLFDWHG�WKH�LPSRUWDQFH�RI�WKLV�
FDXVH� �PRWLYH�� IRU� WUHDWPHQW�� (YHU\� VL[WK�ZDV� XQDEOH� WR� VWDWH� WKH�PDLQ�
UHDVRQ��PRWLYH��IRU�FKRRVLQJ�WKLV�RUJDQL]DWLRQ��1RWHZRUWK\�LV�WKH�IDFW�WKDW�
PDQ\�SDWLHQWV�XQGHU�WKH�DJH�RI����FDOOHG�VHYHUDO�UHDVRQV�DV�WKH�PDLQ��ZKLFK�
LQGLUHFWO\�LQGLFDWHV�WKHLU�LQWHJUDWHG�DSSURDFK�WR�GHFLVLRQ�PDNLQJ��/DFN�RI�D�
VLQJOH�GHWHUPLQLQJ�FDXVH�DQG�IRFXV�RQ�WKH�WRWDOLW\�RI�WKH�OHVV�VLJQL¿FDQW�DQG�
GR�QRW�GH¿QH�WKH�WDVN�RI�GHYHORSLQJ�WKH�RSWLPDO�PDUNHWLQJ�VWUDWHJ\�DLPHG�
DW�DWWUDFWLQJ�WKLV�JURXS�RI�SDWLHQWV��PRUH�FRPSOH[�DQG�PXOWLIDFHWHG��$�IHZ�
GLIIHUHQW�FDXVH��PRWLYH��IRU�WUHDWPHQW�ZDV�REVHUYHG�LQ�¿UVW�DSSOLHG�SDWLHQWV�
EHORQJLQJ�WR�WKH�DJH�JURXS�RYHU����\HDUV��,Q�WKLV�DJH�JURXS�FRPPLWPHQW�
WR�TXDOLW\�FDUH�PRUH�RIWHQ�VHUYHG�DV�WKH�PDLQ�PRWLYH������RI�����SDWLHQWV�
LQWHUYLHZHG�LQ�WKLV�DJH�JURXS���(TXDOO\�LPSRUWDQW�IRU�SDWLHQWV�DJHG�RYHU����
\HDUV�ZDV�FRPIRUW�FDUH�����RI�����SDWLHQWV�LQWHUYLHZHG���/HVV�FRPPRQO\��
SDWLHQWV� LQ� WKLV� DJH� JURXS� WDNH� LQWR� DFFRXQW� WKH� RSLQLRQ� RI� IULHQGV� DQG�
DFTXDLQWDQFHV�� EXW� D� FORVHU� OLVWHQ� WR� WKH� H[SHUWV�� +RZHYHU�� RQH� FDQQRW�
VD\�WKDW�\RXQJHU�SDWLHQWV�GR�QRW�VHHN�WR�REWDLQ�KLJK�TXDOLW\�VHUYLFHV�DQG�
WKH\�GR�QRW�FDUH��7KH�QRWLRQ�RI�TXDOLW\�FDUH�LQ�WKHVH�JURXSV�RI�SDWLHQWV�LV�
VRPHZKDW�GLIIHUHQW�DV�ZHOO�DV�WKH�FULWHULD�E\�ZKLFK�SDWLHQWV�MXGJH�DOOHJHG�
DV�UHTXHVWHG�PHGLFDO�VHUYLFHV��7KH�VWXG\�GHWHUPLQHG�WKDW�\RXQJHU�SDWLHQWV�
PRUH�OLNHO\�WUXVW�WKH�RSLQLRQ�RI�SDWLHQWV�DOUHDG\�KHDYLQJ�UHFHLYHG�PHGLFDO�
FDUH�LQ�WKH�IDFLOLW\��DGPLWWLQJ�WKHLU�RSLQLRQ�DV�TXLWH�FUHGLEOH��)RU�WKHP�LW�
ZDV� LPSRUWDQW� WKH� UHSXWDWLRQ� RI� WKH�PHGLFDO� RUJDQL]DWLRQ�� DQG� QRW� WKHLU�
RZQ�RSLQLRQ��ZRUNHG�RXW� LQ�WKH�DQDO\VLV�RI�IDFWRUV�LQGLFDWLQJ�WKH�DELOLW\�
WR� UHFHLYH� TXDOLW\� FDUH�� 7KXV�� ZKHQ� GHYHORSLQJ� D� PDUNHWLQJ� VWUDWHJ\��
FRPPHUFLDO� PHGLFDO� RUJDQL]DWLRQ� VKRXOG� FRQVLGHU� WKH� DJH� VWUXFWXUH� RI�
SRWHQWLDO�SDWLHQWV�IRU�ZKRP�WKH�DWWUDFWLRQ�RI�WKLV�RUJDQL]DWLRQ�LV�WKH�PRVW�
LPSRUWDQW��DV�D�PRWLYDWLRQDO�VWUXFWXUH�LQ�SDWLHQWV�RI�GLIIHUHQW�DJH�JURXSV�
DUH�VRPHZKDW�GLIIHUHQW��+RZHYHU��PRWLYDWLRQDO�FRUH�±�SXUVXLW�RI�TXDOLW\�
FDUH�LV�PDLQWDLQHG�

ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ�ɆȺɊɄȿɌɂɇȽɈȼɈɃ�ɉɈɅɂɌɂɄɂ�
ɆȿȾɂɐɂɇɋɄɈɃ�ɈɊȽȺɇɂɁȺɐɂɂ�ɄȺɄ�ɂɇɋɌɊɍɆȿɇɌ�
ɉɈȼɕɒȿɇɂə�ɗɄɈɇɈɆɂɑȿɋɄɈɃ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ
ɗ�ɏ��ɋɚɯɢɛɝɚɪɟɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɋ�ɇ��ɑɟɪɤɚɫɨɜ
Ɇɨɫɤɨɜɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ�©ɊȿȺȼɂɁª��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

Ɇɚɪɤɟɬɢɧɝ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɟɣɲɢɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɜ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɥɸɛɨɝɨ� ɫɨɜɪɟɦɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ�� ȿɝɨ� ɩɪɢɦɟɧɟɧɢɟ� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɞɨɫɬɢɠɟɧɢɸ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɦɟɠɞɭ� ɨɠɢɞɚɧɢɹɦɢ� ɩɨɬɪɟɛɢɬɟɥɟɣ�
ɢ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� �ɪɟɫɭɪɫɚɦɢ�� ɩɪɟɞɩɪɢɹɬɢɹ�� Ɇɚɪɤɟɬɢɧɝɨɜɚɹ�
ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɨɝɪɨɦɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɵɩɨɥɧɹɟɦɵɯ�
ɮɭɧɤɰɢɣ�� ɬɚɤɢɯ� ɤɚɤ�� ɩɪɨɜɟɞɟɧɢɟ� ɦɚɪɤɟɬɢɧɝɨɜɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ��
ɫɟɝɦɟɧɬɚɰɢɸ� ɪɵɧɤɚ�� ɢɡɭɱɟɧɢɟ� ɩɨɬɪɟɛɢɬɟɥɟɣ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɨɡɢɰɢɢ�
ɩɪɨɞɭɤɬɨɜ� ɧɚ� ɪɵɧɤɟ� ɢ� ɦɧɨɝɨɟ�ɦɧɨɝɨɟ� ɞɪɭɝɨɟ�� ɇɨ� ɮɪɚɝɦɟɧɬɚɪɧɨɟ�
ɢɯ� ɜɵɩɨɥɧɟɧɢɟ� ɧɟ� ɩɪɢɜɨɞɢɬ� ɧɢ� ɤ� ɱɟɦɭ� ɢɧɨɦɭ�� ɤɚɤ� ɤ� ɛɟɫɩɨɥɟɡɧɨɦɭ�
ɭɜɟɥɢɱɟɧɢɸ� ɦɚɪɤɟɬɢɧɝɨɜɨɝɨ� ɛɸɞɠɟɬɚ�� Ɍɨɥɶɤɨ� ɬɳɚɬɟɥɶɧɨ�
ɡɚɩɥɚɧɢɪɨɜɚɧɧɚɹ� ɢ� ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ� ɦɚɪɤɟɬɢɧɝɨɜɚɹ� ɩɨɥɢɬɢɤɚ�
ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɨɪɝɚɧɢɡɚɰɢɸ� ɤ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɮɢɧɚɧɫɨɜɵɦ�
ɪɟɡɭɥɶɬɚɬɚɦ�� Ɇɚɪɤɟɬɢɧɝ� ɫɟɝɨɞɧɹ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɪɵɧɨɱɧɚɹ�
ɤɨɧɰɟɩɰɢɹ� ɭɩɪɚɜɥɟɧɢɹ� ɮɢɪɦɨɣ�� ɨɧ� ɫɬɚɧɨɜɢɬɫɹ� ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɟɣ��
ɰɟɥɟɜɨɣ�ɮɭɧɤɰɢɟɣ��ɨɩɪɟɞɟɥɹɸɳɟɣ�ɜɫɟ�ɚɫɩɟɤɬɵ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɮɢɪɦɵ��
ɚ� ɩɨɷɬɨɦɭ� ɩɪɟɜɪɚɳɚɟɬɫɹ� ɢɡ� ɨɛɵɱɧɨɣ� ɯɨɡɹɣɫɬɜɟɧɧɨɣ� ɮɭɧɤɰɢɢ� ɜ�
ɫɚɦɨ� ɫɨɞɟɪɠɚɧɢɟ�� ɫɭɳɧɨɫɬɧɭɸ� ɱɟɪɬɭ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɮɢɪɦɵ��
ɫɬɪɟɦɹɳɟɣɫɹ� ɤ� ɩɨɥɭɱɟɧɢɸ�ɦɚɤɫɢɦɚɥɶɧɨɣ� ɩɪɢɛɵɥɢ��ɂɝɧɨɪɢɪɨɜɚɧɢɟ�
ɦɚɪɤɟɬɢɧɝɚ� ɦɟɧɟɞɠɦɟɧɬɨɦ� ɩɪɟɞɩɪɢɹɬɢɹ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɦɨɠɟɬ� ɫɬɨɢɬɶ� ɨɱɟɧɶ� ɞɨɪɨɝɨ� ɜɩɥɨɬɶ� ɞɨ� ɜɵɯɨɞɚ� ɢɡ� ɛɢɡɧɟɫɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɰɟɧɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɦɚɪɤɟɬɢɧɝɨɜɨɣ� ɩɨɥɢɬɢɤɢ�
ɤɚɤ� ɢɧɫɬɪɭɦɟɧɬɚ� ɩɨɜɵɲɟɧɢɹ� ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�� ȼ�
ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɨɞɧɢɦ� ɢɡ�
ɨɫɧɨɜɧɵɯ� ɪɟɫɭɪɫɨɜ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɤɥɢɧɢɤɢ� ɹɜɥɹɟɬɫɹ� ɧɚɥɢɱɢɟ�
ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ� ɜɪɚɱɟɛɧɨɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɩɟɪɫɨɧɚɥɚ��
ɚ� ɬɚɤɠɟ� ɧɢɡɤɚɹ� ɬɟɤɭɱɟɫɬɶ� ɤɚɞɪɨɜ�� Ɏɚɤɬɨɪɨɦ� ɭɫɩɟɯɚ� ɹɜɥɹɟɬɫɹ�
ɤɨɦɩɥɟɤɫɧɨɟ� ɤɚɱɟɫɬɜɟɧɧɨɟ� ɥɟɱɟɧɢɟ� ɢ� ɜɧɢɦɚɬɟɥɶɧɨɟ� ɨɬɧɨɲɟɧɢɟ� ɤ�
ɤɚɠɞɨɦɭ�ɩɚɰɢɟɧɬɭ��Ⱦɥɹ�ɩɚɰɢɟɧɬɚ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɚɹ�ɭɫɥɭɝɚ�ɫɨɫɬɨɢɬ�
ɢɡ� ɫɥɟɞɭɸɳɢɯ� ɬɪɟɯ� ɨɫɧɨɜɧɵɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ�� ��� ɩɪɨɮɟɫɫɢɨɧɚɥɢɡɦ�
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ɜɪɚɱɚ�� ��� ɥɟɱɟɛɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� �ɫɨɝɥɚɫɨɜɚɧɧɚɹ� ɥɟɱɟɛɧɚɹ� ɦɟɬɨɞɢɤɚ��
ɩɨɥɟɡɧɚɹ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɩɚɰɢɟɧɬɚ������ɫɬɨɢɦɨɫɬɶ�ɭɫɥɭɝɢ��ɨɛɨɫɧɨɜɚɧɧɚɹ�
ɢ� ɫɨɝɥɚɫɨɜɚɧɧɚɹ��� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɠɧɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜɚɠɧɟɣɲɚɹ�
ɡɚɞɚɱɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɩɪɨɫɚ� ɢ� ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ� ɫɛɵɬɚ� ɭɫɥɭɝ� ±� ɷɬɨ�
ɫɨɡɞɚɧɢɟ�ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ�ɨɛɪɚɡɚ�ɜɪɚɱɚ�ɢ�ɦɟɞɢɰɢɧɫɤɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɜ�
ɰɟɥɨɦ��ɬɚɤ�ɤɚɤ�ɛɨɥɶɲɢɧɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ�ɨɩɢɪɚɸɬɫɹ�
ɧɚ� ɦɧɟɧɢɟ� ɡɧɚɤɨɦɵɯ�� ɭɠɟ� ɢɦɟɸɳɢɯ� ɭɞɚɱɧɵɣ� ɨɩɵɬ� ɥɟɱɟɧɢɹ� ɜ�
ɞɚɧɧɨɣ� ɤɥɢɧɢɤɟ��ɉɨɷɬɨɦɭ�ɰɟɧɬɪɚɥɶɧɚɹ� ɡɚɞɚɱɚ� ɪɟɤɥɚɦɧɨɣ� ɫɬɪɚɬɟɝɢɢ�
ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɱɪɟɠɞɟɧɢɹ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɫɨɡɞɚɧɢɢ�ɭ�ɩɚɰɢɟɧɬɚ�
ɭɫɬɚɧɨɜɤɢ�ɧɚ�ɩɨɜɬɨɪɧɨɟ�� ɜ� ɫɥɭɱɚɟ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�� ɨɛɪɚɳɟɧɢɟ� ɜ� ɷɬɨ�
ɠɟ�ɭɱɪɟɠɞɟɧɢɟ�

,03529,1*�7+(�0$5.(7,1*�32/,&<�2)�7+(�0(',&$/�
25*$1,=$7,21�$6�$�722/�72�,1&5($6(�(&2120,&�
()),&,(1&<
(�+��6DNKLEJDUHHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�6�1��&KHUNDVRY
0RVFRZ�0HGLFDO�,QVWLWXWH�³5($9,=´��0RVFRZ��5XVVLD

0DUNHWLQJ�LV�WKH�PRVW�LPSRUWDQW�DUHD�LQ�WKH�OLIH�RI�DQ\�PRGHUQ�HQWHUSULVH��
,WV� XVH� FRQWULEXWHV� WR� WKH� FRQVLVWHQF\� EHWZHHQ� FRQVXPHU� H[SHFWDWLRQV�
DQG� FDSDELOLWLHV� �UHVRXUFHV�� RI� WKH� HQWHUSULVH�� 0DUNHWLQJ� DFWLYLWLHV�
LQFOXGH�D�KXJH�DPRXQW�RI�IXQFWLRQDOLW\��VXFK�DV�PDUNHW�UHVHDUFK��PDUNHW�
VHJPHQWDWLRQ��FRQVXPHU�VWXG\��GHWHUPLQDWLRQ�RI�WKH�SRVLWLRQ�RI�SURGXFWV�RQ�
WKH�PDUNHW�DQG�PXFK�PRUH��)UDJPHQWDU\�EXW�WKHLU�LPSOHPHQWDWLRQ�GRHV�QRW�
OHDG�WR�DQ\WKLQJ�HOVH��OLNH�D�XVHOHVV�LQFUHDVH�LQ�WKH�PDUNHWLQJ�EXGJHW��2QO\�
FDUHIXOO\�SODQQHG�DQG�WDUJHWHG�PDUNHWLQJ�SROLF\�FDQ�OHDG�WKH�RUJDQL]DWLRQ�
WR� SRVLWLYH� ¿QDQFLDO� UHVXOWV�� 0DUNHWLQJ� WRGD\� LV� UHJDUGHG� DV� D� PDUNHW�
FRQFHSW�RI�PDQDJHPHQW�RI�WKH�FRPSDQ\��LW�EHFRPHV�IXQGDPHQWDO��REMHFWLYH�
IXQFWLRQ�WKDW�GH¿QHV�DOO�DVSHFWV�RI�WKH�¿UP��DQG�WKHUHIRUH�WUDQVIRUPHG�IURP�
RUGLQDU\�EXVLQHVV�IXQFWLRQV�LQ�WKH�FRQWHQW�LWVHOI��WKH�HVVHQWLDO�IHDWXUHV�RI�
WKH� IXQFWLRQLQJ�RI� WKH�¿UP�VHHNLQJ� WR�SUR¿W�PD[LPL]DWLRQ�� ,JQRULQJ� WKH�
PDUNHWLQJ� PDQDJHPHQW� RI� WKH� HQWHUSULVH� LQ� PRGHUQ� FRQGLWLRQV� FDQ� EH�
YHU\�H[SHQVLYH�XQWLO� \RX�H[LW� WKH�EXVLQHVV��7KH�SXUSRVH�RI� WKH� VWXG\� WR�
HYDOXDWH�WKH�SRVVLELOLW\�RI�PDUNHWLQJ�SROLF\�DV�D�WRRO�WR�LQFUHDVH�HFRQRPLF�
HI¿FLHQF\��7KH�VWXG\�VKRZV�WKDW�RQH�RI�WKH�PDLQ�UHVRXUFHV�RI�GHQWDO�FOLQLF�
LV� WKH� DYDLODELOLW\� RI� KLJKO\� TXDOL¿HG�PHGLFDO� KHDOWK� SHUVRQQHO�� DV�ZHOO�
DV�ORZ�VWDII�WXUQRYHU��6XFFHVV�IDFWRU�LV�D�FRPSUHKHQVLYH�TXDOLW\�FDUH�DQG�
DWWHQWLRQ�WR�HDFK�SDWLHQW��3DWLHQW�GHQWDO�VHUYLFH�FRQVLVWV�RI�WKH�IROORZLQJ�
WKUHH�PDLQ�FRPSRQHQWV�����3URIHVVLRQDOLVP�GRFWRU�����0HGLFDO�7HFKQRORJ\�
�FRQVLVWHQW� WKHUDSHXWLF� PHWKRG� XVHIXO� IRU� WKH� SDWLHQW¶V� KHDOWK��� ��� )HH�
�UHDVRQDEOH�DQG�FRQVLVWHQW���7KXV��LW�FDQ�EH�QRWHG�WKDW�WKH�PRVW�LPSRUWDQW�
WDVN�WR�JHQHUDWH�GHPDQG�DQG�VDOHV�SURPRWLRQ�VHUYLFHV�±�LV�WKH�FUHDWLRQ�RI�
D�SRVLWLYH�LPDJH�RI�WKH�SK\VLFLDQ�DQG�WKH�PHGLFDO�RUJDQL]DWLRQ�DV�D�ZKROH��
VLQFH�PRVW�SDWLHQWV�LQ�WKH�¿UVW�SODFH�EDVHG�RQ�WKH�RSLQLRQ�RI�IULHQGV�ZKR�
DOUHDG\�KDYH�VXFFHVVIXO�H[SHULHQFH�RI� WUHDWPHQW�DW� WKH�FOLQLF��7KHUHIRUH��
WKH� FHQWUDO� REMHFWLYH� RI� DQ� DGYHUWLVLQJ� VWUDWHJ\� RI� GHQWDO� LQVWLWXWLRQV� LV�
WR� SURYLGH� D� SDWLHQW� IRU� UH�LQVWDOODWLRQ�� LI� QHFHVVDU\�� DSSHDO� WR� WKH� VDPH�
LQVWLWXWLRQ�

ɁȺȼɂɋɂɆɈɋɌɖ�ɍɊɈȼɇə�ɎɂɁɂɑȿɋɄɈɃ�ȺɄɌɂȼɇɈɋɌɂ�
ɈɌ�ɉɊɂɁɇȺɇɂə�ɎȺɄɌȺ�ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɂ�ɁȺ�ɋȼɈȿ�
ɁȾɈɊɈȼɖȿ
Ɉ�ȼ��Ɇɚɪɧɨɫɨɜɚ��ɂ�Ʌ��ɋɨɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɋ�ɇ��ɑɟɪɤɚɫɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɨɡɦɨɠɧɨɫɬɶ�ɜɥɢɹɧɢɹ�ɧɚ�ɩɨɜɟɞɟɧɢɟ�ɱɟɥɨɜɟɤɚ�ɨɩɪɟɞɟɥɹɟɬ�ɧɚɩɪɚɜɥɟɧɢɟ�
ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɩɪɨɝɪɚɦɦ�� Ɏɢɡɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɹɜɥɹɟɬɫɹ�ɭɩɪɚɜɥɹɟɦɵɦ�ɩɚɪɚɦɟɬɪɨɦ�ɨɛɪɚɡɚ�ɠɢɡɧɢ��ɨɞɧɚɤɨ�ɬɨɥɶɤɨ�ɫɚɦ�
ɱɟɥɨɜɟɤ�ɦɨɠɟɬ�ɩɪɢɧɹɬɶ�ɪɟɲɟɧɢɟ�ɨɛ�ɢɡɦɟɧɟɧɢɢ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɩɨɞɯɨɞɚ�
ɤ�ɡɞɨɪɨɜɶɸ�ɢ�ɮɚɤɬɨɪɚɦ��ɟɝɨ�ɨɩɪɟɞɟɥɹɸɳɢɦ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɫɬɟɩɟɧɶ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ� ɢ� ɩɨɜɟɞɟɧɢɟ� ɹɜɥɹɟɬɫɹ�
ɜɚɠɧɵɦ�ɡɜɟɧɨɦ�ɜ�ɩɨɫɬɪɨɟɧɢɢ�ɩɪɨɝɪɚɦɦ�ɤɨɦɩɥɟɤɫɧɨɣ�ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɧɚɪɭɲɟɧɢɣ� ɡɞɨɪɨɜɶɹ� ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�
ɡɚɜɢɫɢɦɨɫɬɶ� ɭɪɨɜɧɹ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɨɬ� ɩɪɢɡɧɚɧɢɹ� ɮɚɤɬɚ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɡɚ�ɫɜɨɟ�ɡɞɨɪɨɜɶɟ��ȼ�ɚɧɤɟɬɟ��ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ�ɫɪɟɞɢ�
ɦɨɥɨɞɵɯ�ɠɢɬɟɥɟɣ�ɝ��ɇɢɠɧɟɜɚɪɬɨɜɫɤɚ��ɞɨ����ɥɟɬ��ɢɦ�ɛɵɥɨ�ɩɪɟɞɥɨɠɟɧɨ�
ɨɩɪɟɞɟɥɢɬɶ�� ɤɬɨ�� ɩɨ� ɢɯ� ɦɧɟɧɢɸ�� ɨɬɜɟɬɫɬɜɟɧɟɧ� ɧɚ� ɫɨɫɬɨɹɧɢɟ� ɢɯ�
ɡɞɨɪɨɜɶɹ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɪɟɫɩɨɧɞɟɧɬɨɜ� ���� ɢɡ� ���� ɨɩɪɨɲɟɧɧɵɯ��
ɨɬɜɟɬɢɥɢ�� ɱɬɨ� ɨɧɢ� ɫɚɦɢ� ɧɟɫɭɬ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ� ɫɨɫɬɨɹɧɢɟ�
ɫɨɛɫɬɜɟɧɧɨɝɨ�ɡɞɨɪɨɜɶɹ��ɀɢɬɟɥɢ�ɦɭɠɫɤɨɝɨ�ɢ�ɠɟɧɫɤɨɝɨ�ɩɨɥɚ�ɨɞɢɧɚɤɨɜɨ�
ɱɚɫɬɨ� ɫɱɢɬɚɥɢ� ɫɟɛɹ� ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ� ɡɚ� ɫɨɫɬɨɹɧɢɟ� ɫɜɨɟɝɨ� ɡɞɨɪɨɜɶɹ��
ɨɞɧɚɤɨ�ɦɧɟɧɢɹ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɝɨɫɭɞɚɪɫɬɜɚ�ɢ�ɫɢɫɬɟɦɵ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�

ɤɚɤ� ɢɧɫɬɢɬɭɬɨɜ�� ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɡɞɨɪɨɜɶɟ�� ɭ� ɥɢɰ� ɦɭɠɫɤɨɝɨ� ɢ�
ɠɟɧɫɤɨɝɨ� ɩɨɥɚ� ɛɵɥɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ� ɪɚɡɥɢɱɧɵɦɢ�� ɉɪɟɞɫɬɚɜɢɬɟɥɢ�
ɦɭɠɫɤɨɝɨ�ɩɨɥɚ�ɱɚɳɟ�ɜɨɡɥɚɝɚɥɢ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɧɚ�ɝɨɫɭɞɚɪɫɬɜɨ��ɬɨɝɞɚ�
ɤɚɤ�ɠɟɧɳɢɧɵ�ɱɚɳɟ�ɫɱɢɬɚɥɢ�ɫɢɫɬɟɦɭ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɨɬɜɟɬɫɬɜɟɧɧɨɣ�
ɡɚ� ɢɯ� ɡɞɨɪɨɜɶɟ��Ɇɭɠɱɢɧɵ� ɜ� ɞɜɚ� ɪɚɡɚ� ɱɚɳɟ� ɧɟ� ɫɦɨɝɥɢ� ɨɩɪɟɞɟɥɟɧɧɨ�
ɨɬɜɟɬɢɬɶ�ɧɚ�ɞɚɧɧɵɣ�ɜɨɩɪɨɫ��Ɋɟɫɩɨɧɞɟɧɬɵ��ɫɱɢɬɚɸɳɢɟ��ɱɬɨ�ɨɧɢ�ɫɚɦɢ�
ɨɬɜɟɱɚɸɬ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ�� ɞɨɥɠɧɵ� ɛɨɥɟɟ� ɨɬɜɟɬɫɬɜɟɧɧɨ� ɨɬɧɨɫɢɬɶɫɹ�
ɤ� ɫɜɨɟɦɭ� ɩɨɜɟɞɟɧɢɸ� ɢ� ɩɨɞɞɟɪɠɢɜɚɬɶ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɮɢɡɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�� Ɉɞɧɚɤɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɭɪɨɜɧɹ� ɮɢɡɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɟɝɨ�ɦɧɟɧɢɹ�ɨ�ɫɬɟɩɟɧɢ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɡɚ�ɫɜɨɟ�ɡɞɨɪɨɜɶɟ�
ɩɨɤɚɡɚɥɨ�ɧɟɫɤɨɥɶɤɨ�ɢɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��Ƚɪɭɩɩɚ�ɦɨɥɨɞɟɠɢ��ɫɱɢɬɚɸɳɚɹ�
ɩɪɢɨɪɢɬɟɬɧɨɣ�ɫɨɛɫɬɜɟɧɧɭɸ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɫɜɨɟ�ɡɞɨɪɨɜɶɟ��ɢɦɟɸɬ�
ɛɨɥɟɟ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɫɪɚɜɧɢɬɟɥɶɧɨ�ɫ�ɝɪɭɩɩɨɣ��
ɤɨɬɨɪɚɹ�ɫɱɢɬɚɟɬ��ɱɬɨ�ɝɨɫɭɞɚɪɫɬɜɨ�ɢɥɢ�ɫɢɫɬɟɦɚ�ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�ɧɟɫɭɬ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�ɢɯ�ɡɞɨɪɨɜɶɟ��Ⱦɚɧɧɚɹ�ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ�ɩɪɨɹɜɥɹɟɬɫɹ�
ɭ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɩɨɥɚ�� ɋɪɟɞɢ� ɠɢɬɟɥɟɣ� ɦɭɠɫɤɨɝɨ�
ɩɨɥɚ�� ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ�� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɦɭɠɱɢɧ� ɫ�
ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� ����� ɬɨɝɞɚ�
ɤɚɤ�ɜ�ɝɪɭɩɩɟ��ɫɱɢɬɚɸɳɢɯ��ɱɬɨ�ɝɨɫɭɞɚɪɫɬɜɨ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɡɚ�
ɢɯ� ɡɞɨɪɨɜɶɟ��ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɦɭɠɱɢɧ�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɮɢɡɢɱɟɫɤɨɣ�
ɚɤɬɢɜɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� ����� ɋɪɟɞɢ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ�ɠɟɧɫɤɨɝɨ� ɩɨɥɚ��
ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ�� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɠɟɧɳɢɧ� ɫ� ɜɵɫɨɤɢɦ�
ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� ɬɨɥɶɤɨ� ������� ɬɨɝɞɚ�
ɤɚɤ� ɜ� ɝɪɭɩɩɟ�� ɫɱɢɬɚɸɳɢɯ�� ɱɬɨ� ɫɢɫɬɟɦɚ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� ɧɟɫɟɬ�
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� ɡɚ� ɢɯ� ɡɞɨɪɨɜɶɟ�� ɭɞɟɥɶɧɵɣ� ɜɟɫ� ɠɟɧɳɢɧ� ɫ� ɜɵɫɨɤɢɦ�
ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɨɫɬɚɜɥɹɟɬ� ����� ɋɥɟɞɨɜɚɬɟɥɶɧɨ��
ɮɚɤɬ� ɩɪɢɡɧɚɧɢɹ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ�
ɧɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɩɨɜɟɞɟɧɢɹ� ɜ� ɨɬɧɨɲɟɧɢɢ� ɩɨɜɵɲɟɧɢɹ�
ɭɪɨɜɧɹ�ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ��ɱɬɨ�ɞɚɟɬ�ɨɫɧɨɜɚɧɢɹ�ɞɥɹ�ɩɟɪɟɫɦɨɬɪɚ�
ɬɪɚɞɢɰɢɨɧɧɵɯ� ɩɨɞɯɨɞɨɜ� ɤ� ɦɟɪɨɩɪɢɹɬɢɹɦ� ɩɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ�
ɩɪɢɧɰɢɩɨɜ� ɡɞɨɪɨɜɨɝɨ� ɨɛɪɚɡɚ� ɠɢɡɧɢ� ɫɪɟɞɢ� ɦɨɥɨɞɟɠɢ�� Ⱦɨɫɬɢɠɟɧɢɟ�
ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ� ɧɟ� ɝɚɪɚɧɬɢɪɭɟɬ�
ɭɜɟɥɢɱɟɧɢɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɡɞɨɪɨɜɶɟɫɛɟɪɟɝɚɸɳɢɯ� ɮɨɪɦ�
ɩɨɜɟɞɟɧɢɹ�� Ɉɞɧɚɤɨ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ�
ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɩɨ� ɨɛɴɟɤɬɢɜɧɵɦ� ɤɪɢɬɟɪɢɹɦ��
ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɚɤɬɢɱɟɫɤɢ�ɬɨɥɶɤɨ�ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ��ɩɪɢɡɧɚɸɳɟɝɨ�ɫɟɛɹ�
ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɟɪɨɩɪɢɹɬɢɹ� ɩɨ�
ɩɨɜɵɲɟɧɢɸ� ɫɬɟɩɟɧɢ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɡɚ� ɫɜɨɟ� ɡɞɨɪɨɜɶɟ� ɧɟɨɛɯɨɞɢɦɨ�
ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɩɟɪɜɵɣ� ɷɬɚɩ� ɩɪɨɝɪɚɦɦɵ� ɩɨ� ɩɨɜɵɲɟɧɢɸ� ɭɪɨɜɧɹ�
ɮɢɡɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɫɪɟɞɢ�ɦɨɥɨɞɟɠɢ�
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)520�5(&2*1,7,21�2)�7+(�5(63216,%,/,7<�)25�21(¶6�
2:1�+($/7+
2�9��0DUQRVRYD��,�/��6RSRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�6�1��&KHUNDVRY
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

7KH�DELOLW\� WR� LQÀXHQFH�KXPDQ�EHKDYLRU�GHWHUPLQHV� WKH�GLUHFWLRQ�RI� WKH�
LPSOHPHQWDWLRQ�RI�SUHYHQWLRQ�SURJUDPV��3K\VLFDO�DFWLYLW\�LV�D�FRQWUROODEOH�
SDUDPHWHU� RI� D� OLIHVW\OH�� EXW� RQO\� D� SHUVRQ� PD\� GHFLGH� WR� FKDQJH� LWV�
DSSURDFK�WR�KHDOWK�DQG�WKH�IDFWRUV�GHWHUPLQLQJ�LW��,Q�WKLV�UHJDUG��WKH�GHJUHH�
RI�UHVSRQVLELOLW\�RI�WKH�SRSXODWLRQ�IRU�WKHLU�RZQ�KHDOWK�DQG�WKHLU�EHKDYLRU�LV�
DQ�LPSRUWDQW�HOHPHQW�LQ�EXLOGLQJ�D�SURJUDP�RI�FRPSUHKHQVLYH�SUHYHQWLRQ�RI�
KHDOWK�SUREOHPV�DPRQJ�WKH�SRSXODWLRQ��$LP��6WXG\�WKH�GHSHQGHQFH�RI�WKH�
OHYHO�RI�SK\VLFDO�DFWLYLW\�RQ�UHFRJQLWLRQ�RI�WKH�UHVSRQVLELOLW\�IRU�WKHLU�KHDOWK��
,Q� WKH� TXHVWLRQQDLUH� FLUFXODWHG� DPRQJ� \RXQJ� SHRSOH� LQ�1L]KQHYDUWRYVN�
�XQGHU����\HDUV���WKH\�ZHUH�DVNHG�WR�LGHQWLI\�ZKR�WKH\�WKLQN�LV�UHVSRQVLEOH�
IRU�WKHLU�KHDOWK��7KH�PDMRULW\�RI�UHVSRQGHQWV�����RXW�RI�����UHVSRQGHQWV��
VDLG� WKH\� ZHUH� UHVSRQVLEOH� IRU� WKHLU� RZQ� KHDOWK�� 5HVLGHQWV�� PDOH� DQG�
IHPDOH�DOLNH�RIWHQ�IHHO�UHVSRQVLEOH�IRU�WKHLU�KHDOWK��KRZHYHU��SHUFHSWLRQV�
RI�WKH�VWDWH�DQG�WKH�KHDOWK�FDUH�V\VWHP��DV�LQVWLWXWLRQV�UHVSRQVLEOH�IRU�KHDOWK�
LQ�LQGLYLGXDOV�RI�ERWK�VH[HV�ZHUH�IXQGDPHQWDOO\�GLIIHUHQW��5HSUHVHQWDWLYHV�
RI�WKH�PDOH�RIWHQ�EODPHG�RQ�WKH�JRYHUQPHQW��ZKLOH�ZRPHQ�PRUH�OLNHO\�WR�
FRQVLGHU�WKH�KHDOWK�V\VWHP�UHVSRQVLEOH�IRU�WKHLU�KHDOWK��0HQ�DUH�WZLFH�DV�
OLNHO\�QRW�DEOH�WR�GH¿QLWHO\�DQVZHU�WKLV�TXHVWLRQ��5HVSRQGHQWV�ZKR�WKLQN�
WKDW�WKH\�DUH�UHVSRQVLEOH�IRU�WKHLU�RZQ�KHDOWK�VKRXOG�EH�PRUH�UHVSRQVLEOH�
IRU� WKHLU� RZQ� EHKDYLRU�� LQFOXGLQJ� PDLQWDLQLQJ� D� KLJK� OHYHO� RI� SK\VLFDO�
DFWLYLW\��+RZHYHU��DFFRUGLQJ�WR�D�VWXG\�RI�SK\VLFDO�DFWLYLW\�DQG�LWV�RSLQLRQV�
RQ�WKH�GHJUHH�RI�UHVSRQVLELOLW\�IRU�WKHLU�KHDOWK�VKRZHG�VRPHZKDW�GLIIHUHQW�
UHVXOWV��*URXS�RI�\RXQJ�SHRSOH� LV�D�SULRULW\� UHVSRQVLELOLW\� IRU� WKHLU�RZQ�
KHDOWK��KDYH�ORZHU�OHYHOV�RI�SK\VLFDO�DFWLYLW\�FRPSDUHG�WR�WKH�JURXS�ZKR�
EHOLHYH� WKDW� WKH� VWDWH�RU� WKH�KHDOWK� FDUH� V\VWHP�DUH� UHVSRQVLEOH� IRU� WKHLU�
KHDOWK��7KLV�SDWWHUQ�PDQLIHVWV�LWVHOI�LQ�\RXQJ�SHRSOH��UHJDUGOHVV�RI�JHQGHU��
$PRQJ�WKH�PDOH�LQKDELWDQWV�ZKR�DUH�UHVSRQVLEOH�IRU�WKHLU�RZQ�KHDOWK��WKH�
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SURSRUWLRQ�RI�PHQ�ZLWK�D�KLJK�OHYHO�RI�SK\VLFDO�DFWLYLW\�LV������ZKHUHDV�
LQ�WKH�JURXS�ZKR�EHOLHYH�WKDW�WKH�VWDWH�LV�UHVSRQVLEOH�IRU�WKHLU�KHDOWK��WKH�
SURSRUWLRQ�RI�PHQ�ZLWK�D�KLJK�OHYHO�RI�SK\VLFDO�DFWLYLW\�LV������$PRQJ�
\RXQJ�SHRSOH��IHPDOH��UHVSRQVLEOH�IRU�WKHLU�RZQ�KHDOWK��WKH�SURSRUWLRQ�RI�
ZRPHQ�ZLWK�D�KLJK�OHYHO�RI�SK\VLFDO�DFWLYLW\�LV�RQO\��������ZKHUHDV�LQ�WKH�
JURXS�ZKR�EHOLHYH� WKDW� WKH�KHDOWK�V\VWHP�LV�UHVSRQVLEOH�IRU� WKHLU�KHDOWK��
WKH�SURSRUWLRQ�RI�ZRPHQ�ZLWK� D� KLJK� OHYHO� RI� SK\VLFDO� DFWLYLW\� LV� �����
&RQVHTXHQWO\�� WKH� UHFRJQLWLRQ�RI� UHVSRQVLELOLW\� IRU� WKHLU�KHDOWK�GRHV�QRW�
DXWRPDWLFDOO\�OHDG�WR�D�FKDQJH�LQ�EHKDYLRU�LQ�UHODWLRQ�WR�LQFUHDVHG�SK\VLFDO�
DFWLYLW\��ZKLFK�JLYHV�ULVH�WR�D�UHFRQVLGHUDWLRQ�RI�WUDGLWLRQDO�DSSURDFKHV�WR�
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ȼɅɂəɇɂȿ�ɍɊɈȼɇə�ɎɂɁɂɑȿɋɄɈɃ�
ɊȺȻɈɌɈɋɉɈɋɈȻɇɈɋɌɂ�ɇȺ�ɋɈɋɌɈəɇɂȿ�ɁȾɈɊɈȼɖə�
ɆɈɅɈȾȿɀɂ
ɂ�Ʌ��ɋɨɩɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɋ�ɇ��ɑɟɪɤɚɫɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

Ɉɫɨɛɟɧɧɨɫɬɢ�ɧɚɫɬɨɹɳɟɝɨ�ɩɟɪɢɨɞɚ�ɪɚɡɜɢɬɢɹ�ɨɛɳɟɫɬɜɚ��ɡɧɚɱɢɬɟɥɶɧɵɟ�
ɢɡɦɟɧɟɧɢɹ��ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜ�ɫɨɰɢɚɥɶɧɨ�ɩɨɥɢɬɢɱɟɫɤɨɣ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�
ɠɢɡɧɢ��ɩɪɟɞɴɹɜɥɹɸɬ�ɤɚɱɟɫɬɜɟɧɧɨ�ɧɨɜɵɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɜɨɡɦɨɠɧɨɫɬɹɦ�
ɱɟɥɨɜɟɤɚ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɦ� ɨɛɳɟɫɬɜɟ� ɩɨɧɢɦɚɧɢɟ� ɡɞɨɪɨɜɶɹ� ɤɚɤ�
ɤɚɬɟɝɨɪɢɢ��ɛɟɡ�ɤɨɬɨɪɨɣ�ɧɟɜɨɡɦɨɠɧɨ�ɫɨɰɢɚɥɶɧɨɟ�ɪɚɡɜɢɬɢɟ��ɧɚɯɨɞɢɬ�ɜɫɟ�
ɛɨɥɟɟ�ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ��Ɇɨɥɨɞɟɠɶ� ±� ɷɬɨ� ɨɫɧɨɜɧɨɣ� ɪɟɡɟɪɜ�
ɨɛɳɟɫɬɜɚ�ɜ�ɩɪɟɨɞɨɥɟɧɢɢ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɩɪɨɛɥɟɦ�ɢ�ɭɪɨɜɟɧɶ�ɡɞɨɪɨɜɶɹ�
ɷɬɨɣ�ɤɚɬɟɝɨɪɢɢ�ɧɚɫɟɥɟɧɢɹ�ɢɦɟɟɬ�ɨɝɪɨɦɧɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�
ɩɨɬɟɧɰɢɚɥɚ�ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ�ɫɜɹɡɶ�ɭɪɨɜɧɹ�ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɫ�ɩɨɤɚɡɚɬɟɥɹɦɢ�
ɡɞɨɪɨɜɶɹ��ȼ�ɤɚɱɟɫɬɜɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɡɞɨɪɨɜɶɹ�ɢɡɭɱɚɥɢɫɶ�ɫɥɟɞɭɸɳɢɟ�
ɚɫɩɟɤɬɵ��ɫɭɛɴɟɤɬɢɜɧɚɹ�ɨɰɟɧɤɚ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɡɞɨɪɨɜɶɹ��ɜɵɪɚɠɟɧɧɚɹ�ɜ�
ɛɚɥɥɚɯ� ɩɨ� ɩɹɬɢɛɚɥɥɶɧɨɣ� ɲɤɚɥɟ�� ɱɚɫɬɨɬɚ� ɡɚɛɨɥɟɜɚɧɢɣ� ɩɪɨɫɬɭɞɧɵɦɢ�
ɢ� ɨɫɬɪɵɦɢ� ɢɧɮɟɤɰɢɨɧɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɞɚɠɟ� ɟɫɥɢ� ɧɟ� ɛɵɥɨ�
ɨɛɪɚɳɟɧɢɣ� ɜ� ɦɟɞɢɰɢɧɫɤɢɟ� ɭɱɪɟɠɞɟɧɢɹ�� Ⱥɧɚɥɢɡ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɭɪɨɜɧɹ�ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�ɧɚɪɭɲɟɧɢɣ�
ɡɞɨɪɨɜɶɹ� ɩɪɨɢɡɜɨɞɢɥɢ� ɨɬɞɟɥɶɧɨ� ɞɥɹ� ɦɭɠɱɢɧ� ɢ� ɠɟɧɳɢɧ�� Ɉɫɧɨɜɧɭɸ�
ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ɦɨɥɨɞɵɟ� ɥɸɞɢ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� ��� ɥɟɬ� ɫ� ɜɵɫɨɤɢɦ�
ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� �ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɟɨɞɨɥɟɬɶ�
ɩɟɲɤɨɦ�ɛɨɥɟɟ���ɤɦ�ɞɨ�ɞɨɫɬɢɠɟɧɢɹ�ɭɬɨɦɥɟɧɢɹ���ɜ�ɤɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�
ɜɤɥɸɱɚɥɢ� ɥɢɰ� ɫ� ɧɢɡɤɢɦ� ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�
�ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɟɨɞɨɥɟɬɶ� ɩɟɲɤɨɦ� �� ɢ� ɛɨɥɟɟ� ɤɦ� ɞɨ� ɞɨɫɬɢɠɟɧɢɹ�
ɭɬɨɦɥɟɧɢɹ���ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɦɭɠɫɤɨɝɨ�ɩɨɥɚ�ɩɨɤɚɡɚɥɨ��
ɱɬɨ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɦɨɥɨɞɟɠɢ�� ɢɦɟɸɳɟɣ� ɧɢɡɤɢɣ� ɭɪɨɜɟɧɶ�
ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ��ɫɭɛɴɟɤɬɢɜɧɚɹ�ɨɰɟɧɤɚ�ɡɞɨɪɨɜɶɹ�ɛɵɥɚ�
ɧɢɠɟ��ɱɟɦ�ɭ�ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ�±�����������ɛɚɥɥɨɜ�
ɩɪɨɬɢɜ� ���������� ɛɚɥɥɨɜ�� ɨɞɧɚɤɨ� ɪɚɡɥɢɱɢɹ� ɧɟ� ɛɵɥɢ� ɞɨɫɬɨɜɟɪɧɵɦɢ�
ɫ� ɩɪɢɧɹɬɵɦ� ɞɥɹ� ɧɚɫɬɨɹɳɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɪɨɜɧɟɦ� �S!������� ɍ�
ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɢɰ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɫɭɛɴɟɤɬɢɜɧɚɹ� ɨɰɟɧɤɚ� ɡɞɨɪɨɜɶɹ�
ɛɵɥɚ�ɬɚɤɠɟ�ɧɟɫɤɨɥɶɤɨ�ɧɢɠɟ�����������ɛɚɥɥɨɜ�ɩɪɨɬɢɜ�����������ɛɚɥɥɨɜ�
ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ��ɪɚɡɥɢɱɢɹ�ɧɟ�ɞɨɫɬɨɜɟɪɧɵ��S!�������ɉɪɢ�ɚɧɚɥɢɡɟ�
ɱɚɫɬɨɬɵ� ɡɚɛɨɥɟɜɚɧɢɣ� ɩɪɨɫɬɭɞɧɵɦɢ� ɢ� ɨɫɬɪɵɦɢ� ɢɧɮɟɤɰɢɨɧɧɵɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɤɚɤ� ɢ� ɜ� ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ� ɚɧɚɥɢɡɟ� ɜɥɢɹɧɢɹ� ɭɪɨɜɧɹ�
ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɭɱɢɬɵɜɚɥɢɫɶ� ɜɫɟ� ɫɥɭɱɚɢ� ɡɚɛɨɥɟɜɚɧɢɣ�
ɞɚɠɟ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɨɛɪɚɳɟɧɢɣ� ɜ� ɦɟɞɢɰɢɧɫɤɢɟ� ɭɱɪɟɠɞɟɧɢɹ�� ɍ�
ɠɟɧɳɢɧ�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɱɚɫɬɨɬɚ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɫɨɫɬɚɜɢɥɚ�����������ɪɚɡɚ�ɜ�ɝɨɞ��ɋ�ɭɦɟɧɶɲɟɧɢɟɦ�ɭɪɨɜɧɹ�
ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɱɚɫɬɨɬɚ� ɡɚɛɨɥɟɜɚɧɢɣ� ɧɟɫɤɨɥɶɤɨ�
ɜɨɡɪɚɫɬɚɟɬ�� ɞɨɫɬɢɝɚɹ� ɦɚɤɫɢɦɭɦɚ� ���������� ɪɚɡɚ� ɩɪɢ� ɧɢɡɤɨɦ� ɭɪɨɜɧɟ�
ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� �ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɨɣɬɢ� ɩɟɲɤɨɦ�
ɞɨ� ɞɨɫɬɢɠɟɧɢɹ� ɭɬɨɦɥɟɧɢɹ� �� ɤɦ��� ɍ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɦɭɠɫɤɨɝɨ�
ɩɨɥɚ� ɱɚɫɬɨɬɚ� ɡɚɛɨɥɟɜɚɧɢɣ� ɦɢɧɢɦɚɥɶɧɚ� ɭ� ɥɢɰ�� ɢɦɟɸɳɢɯ� ɜɵɫɨɤɢɣ�
ɭɪɨɜɟɧɶ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ±� ���������� ɪɚɡ�� ɪɟɡɤɨ�
ɜɨɡɪɚɫɬɚɹ� ɩɪɢ� ɫɧɢɠɟɧɢɢ� ɭɪɨɜɧɹ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�
ɞɨ� ���������� ɪɚɡ� �ɪɚɡɥɢɱɢɹ� ɞɨɫɬɨɜɟɪɧɵ�� S�������� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɧɚɢɛɨɥɟɟ�
ɢɧɮɨɪɦɚɬɢɜɧɵɦ�ɤɪɢɬɟɪɢɟɦ�ɞɥɹ�ɪɚɡɞɟɥɟɧɢɹ�ɧɚ� ɝɪɭɩɩɵ�ɫ� ɜɵɫɨɤɢɦ�ɢ�
ɧɢɡɤɢɦ� ɭɪɨɜɧɟɦ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɫɥɟɞɭɟɬ� ɫɱɢɬɚɬɶ�

ɪɚɫɫɬɨɹɧɢɟ�� ɤɨɬɨɪɨɟ� ɦɨɥɨɞɨɣ� ɱɟɥɨɜɟɤ� ɦɨɠɟɬ� ɩɪɟɨɞɨɥɟɬɶ� ɩɟɲɤɨɦ�
ɞɨ� ɞɨɫɬɢɠɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɭɬɨɦɥɟɧɢɹ�� ȼ� ɤɚɱɟɫɬɜɟ� ɤɪɢɬɢɱɟɫɤɨɝɨ�
ɡɧɚɱɟɧɢɹ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɚɫɫɬɨɹɧɢɟ� ɜ� �� ɤɢɥɨɦɟɬɪɨɜ��
ɍ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� ��� ɥɟɬ� ɫ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ�
ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ�ɛɨɥɟɟ�ɪɟɞɤɢɟ�ɫɥɭɱɚɢ�
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KXPDQ� FDSDELOLWLHV�� ,Q� PRGHUQ� VRFLHW\�� XQGHUVWDQGLQJ� RI� KHDOWK� DV� D�
FDWHJRU\��ZLWKRXW�ZKLFK�VRFLDO�GHYHORSPHQW�LV�EHFRPLQJ�PRUH�ZLGHVSUHDG��
<RXWK�LV�WKH�PDLQ�UHVHUYH�RI�VRFLHW\�WR�RYHUFRPH�WKH�HFRQRPLF�SUREOHPV�
DQG� WKH� OHYHO� RI� KHDOWK� RI� WKLV� SRSXODWLRQ� LV� RI� JUHDW� LPSRUWDQFH� LQ� WKH�
IRUPDWLRQ� RI� SRWHQWLDO� VRFLR�HFRQRPLF� GHYHORSPHQW��$LP�� (YDOXDWH� WKH�
DVVRFLDWLRQ�OHYHO�RI�SK\VLFDO�SHUIRUPDQFH�ZLWK�KHDOWK�LQGLFDWRUV��$V�KHDOWK�
FKDUDFWHULVWLFV�ZHUH�VWXGLHG�DV�IROORZV��VXEMHFWLYH�DVVHVVPHQW�RI�WKHLU�RZQ�
KHDOWK��H[SUHVVHG�LQ�SRLQWV�RQ�D�VFDOH��WKH�IUHTXHQF\�RI�UHVSLUDWRU\�GLVHDVHV�
DQG�DFXWH�LQIHFWLRXV�GLVHDVHV��HYHQ�LI�WKHUH�ZHUH�QR�UHIHUHQFHV�WR�PHGLFDO�
LQVWLWXWLRQV��$QDO\VLV� RI� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� OHYHO� RI� SK\VLFDO�
SHUIRUPDQFH�DQG�ULVN�RI�GHYHORSLQJ�KHDOWK�SUREOHPV�PDGH�VHSDUDWHO\�IRU�
PHQ�DQG�ZRPHQ��7KH�PDLQ�JURXS�LQFOXGHG�\RXQJ�SHRSOH�DJHG�XS�WR����
\HDUV�ZLWK�D�KLJK�OHYHO�RI�SK\VLFDO�SHUIRUPDQFH��DELOLW\�WR�RYHUFRPH�WKH�
GLVWDQFH�RI�PRUH�WKDQ���NP�EHIRUH�UHDFKLQJ�IDWLJXH���WKH�FRQWURO�LQFOXGHG�
LQGLYLGXDOV�ZLWK�ORZ�SK\VLFDO�SHUIRUPDQFH��LQDELOLW\�WR�RYHUFRPH�IRRW���
RU�PRUH�PLOHV�EHIRUH�UHDFKLQJ�IDWLJXH���7KH�VWXG\�RI�PDOH�UHSUHVHQWDWLYHV�
VKRZHG�WKDW�WKH�PDLQ�JURXS�KDYLQJ�D�ORZ�OHYHO�RI�SK\VLFDO�KHDOWK��VXEMHFWLYH�
KHDOWK� DVVHVVPHQW� ZDV� ORZHU� WKDQ� WKDW� RI� WKH� FRQWURO� JURXS� ����������
SRLQWV�DJDLQVW�����������SRLQWV��EXW�WKH�GLIIHUHQFHV�ZHUH�QRW�UHOLDEOH�ZLWK�
WKH�DFFHSWHG�OHYHO�IRU�WKLV�VWXG\��S!�������$W�UHSUHVHQWDWLYHV�RI�WKH�PDLQ�
JURXS�VXEMHFWLYH�DVVHVVPHQW�RI�KHDOWK�ZDV�DOVR�VRPHZKDW�EHORZ�����������
SRLQWV� DJDLQVW� ���������� SRLQWV� LQ� WKH� FRQWURO� JURXS� �GLIIHUHQFH� QRW�
VLJQL¿FDQW��S!�������:KHQ�DQDO\]LQJ�WKH�IUHTXHQF\�RI�UHVSLUDWRU\�GLVHDVHV�
DQG�DFXWH�LQIHFWLRXV�GLVHDVHV��DV�LQ�WKH�SUHYLRXV�DQDO\VLV�RI�WKH�LPSDFW�RI�
SK\VLFDO� DFWLYLW\�ZHUH� WDNHQ� LQWR� DFFRXQW� DOO� FDVHV�� HYHQ� LQ� WKH� DEVHQFH�
RI� UHIHUHQFHV� WR�PHGLFDO� LQVWLWXWLRQV�� ,Q�ZRPHQ�ZLWK� KLJK� LQFLGHQFH� RI�
SK\VLFDO�SHUIRUPDQFH�WKH�IUHTXHQF\�RI�UHVSLUDWRU\�GLVHDVHV�ZDV�����������
WLPHV�D�\HDU��:LWK�D�GHFUHDVH�LQ�WKH�OHYHO�RI�SK\VLFDO�SHUIRUPDQFH�LQFLGHQFH�
RI�VHYHUDO�LQFUHDVHV��UHDFKLQJ�PD[LPXP�����������WLPHV�DW�ORZ�OHYHOV�RI�
SK\VLFDO�SHUIRUPDQFH��LQDELOLW\�WR�ZDON�EHIRUH�UHDFKLQJ�H[KDXVWLRQ���NP���
7KH�UHSUHVHQWDWLYHV�RI�WKH�PDOH�LQFLGHQFH�RI�PLQLPDO�LQ�LQGLYLGXDOV�ZLWK�D�
KLJK�OHYHO�RI�SK\VLFDO�SHUIRUPDQFH�±�����������WLPHV��LQFUHDVLQJ�VKDUSO\�
DW�ORZHU�OHYHOV�RI�SK\VLFDO�SHUIRUPDQFH�WR�����������WLPHV��WKH�GLIIHUHQFHV�
DUH�VLJQL¿FDQW��S��������7KXV��WKH�VWXG\�RI�SK\VLFDO�SHUIRUPDQFH�VKRZHG�
WKDW�WKH�PRVW�LQIRUPDWLYH�FULWHULRQ�IRU�GLYLVLRQ�LQWR�JURXSV�ZLWK�KLJK�DQG�
ORZ�OHYHOV�RI�SK\VLFDO�SHUIRUPDQFH�VKRXOG�EH�FRQVLGHUHG�DV�WKH�GLVWDQFH�
WKDW�D�\RXQJ�SHUVRQ�FDQ�RYHUFRPH�UHDFKLQJ�D�VWDWH�RI�IDWLJXH��7KH�FULWLFDO�
UHFRPPHQGHG�YDOXH�LV�WKH�GLVWDQFH�RI���NLORPHWHUV��<RXQJ�SHRSOH�XQGHU�
WKH�DJH�RI����\HDUV�ZLWK�D�KLJK� OHYHO�RI�SK\VLFDO�SHUIRUPDQFH� UHFRUGHG�
PRUH�UDUH�FDVHV�RI�GLVHDVHV�

ɋɈɐɂȺɅɖɇɈ�ȽɂȽɂȿɇɂɑȿɋɄɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�
ɈȻɊȺɁȺ�ɀɂɁɇɂ�ɉɊȿɉɈȾȺȼȺɌȿɅȿɃ�ȼɕɋɒɂɏ�ɍɑȿȻɇɕɏ�
ɁȺȼȿȾȿɇɂɃ
Ⱦ�ȼ��Ɇɚɫɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɱɥ��ɤɨɪ��ɊȺɆɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�ȼ��ɉɨɥɭɧɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɵɫɲɟɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɨɞɧɭ�
ɢɡ� ɝɥɚɜɧɟɣɲɢɯ� ɠɢɡɧɟɧɧɵɯ� ɰɟɧɧɨɫɬɟɣ�� ɉɪɨɛɥɟɦɚ� ɫɨɯɪɚɧɟɧɢɹ� ɢ�
ɭɤɪɟɩɥɟɧɢɹ� ɡɞɨɪɨɜɶɹ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ�
ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ� ɞɥɹ� ɝɨɫɭɞɚɪɫɬɜɚ� ɢ� ɨɛɳɟɫɬɜɚ� ɜ� ɰɟɥɨɦ�� Ɉɬ�
ɩɪɟɩɨɞɚɜɚɬɟɥɹ� ɜɭɡɚ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ� ɬɪɟɛɭɸɬɫɹ� ɧɟ� ɬɨɥɶɤɨ�
ɨɩɪɟɞɟɥɟɧɧɵɟ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ� ɫɩɨɫɨɛɧɨɫɬɢ�� ɧɨ� ɢ�ɦɚɤɫɢɦɚɥɶɧɵɟ�
ɭɦɫɬɜɟɧɧɵɟ��ɮɢɡɢɱɟɫɤɢɟ�ɢ�ɷɦɨɰɢɨɧɚɥɶɧɨ�ɜɨɥɟɜɵɟ�ɡɚɬɪɚɬɵ��ɋɨɝɥɚɫɧɨ�
ɘ�ɉ�� Ʌɢɫɢɰɵɧɭ�� ɨɛɪɚɡ� ɠɢɡɧɢ� ±� ɨɩɪɟɞɟɥɟɧɧɵɣ�� ɢɫɬɨɪɢɱɟɫɤɢ�
ɨɛɭɫɥɨɜɥɟɧɧɵɣ� ɬɢɩ�� ɜɢɞ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɢɥɢ� ɨɩɪɟɞɟɥɟɧɧɵɣ�
ɫɩɨɫɨɛ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɢ� ɧɟɦɚɬɟɪɢɚɥɶɧɨɣ� ɫɮɟɪɚɯ�
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɥɸɞɟɣ�� ɉɨɷɬɨɦɭ� ɢɡɭɱɟɧɢɟ� ɟɝɨ� ɜɥɢɹɧɢɹ� ɧɚ�
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ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ�
ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɵɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɚɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ�
ɩɨ� ɨɩɬɢɦɢɡɚɰɢɢ� ɨɛɪɚɡɚ� ɠɢɡɧɢ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ� ɜɵɫɲɢɯ� ɭɱɟɛɧɵɯ�
ɡɚɜɟɞɟɧɢɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚ�ɛɚɡɟ�Ɋɨɫɫɢɣɫɤɨɝɨ�ɧɚɰɢɨɧɚɥɶɧɨɝɨ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɭɧɢɜɟɪɫɢɬɟɬɚ� ɢɦ�� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ�
ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɫɨɰɢɚɥɶɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɫɪɟɞɢ�
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ� ɫ� ɩɨɦɨɳɶɸ� ɫɩɟɰɢɚɥɶɧɨ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɨɩɪɨɫɧɢɤɚ��
Ɋɟɡɭɥɶɬɚɬɵ��ȼɫɟɝɨ�ɛɵɥɨ�ɨɩɪɨɲɟɧɨ�����ɱɟɥɨɜɟɤ��ɢɡ�ɧɢɯ�±����ɠɟɧɳɢɧɵ�
�������� ɢ� ���� ɦɭɠɱɢɧ� ��������� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ�
ɫɨɫɬɚɜɢɥ����������ɝɨɞɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɦɭɠɱɢɧ�±����������ɥɟɬ�ɢ�ɠɟɧɳɢɧ�
±����������ɥɟɬ��ɉɨ�ɜɨɡɪɚɫɬɧɨɦɭ�ɫɨɫɬɚɜɭ�ɪɟɫɩɨɧɞɟɧɬɵ�ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ
ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ�� ɞɨ� ��� ɥɟɬ� ±� ������� ��±��� ɥɟɬ� ±� ������� ��±���
ɥɟɬ� ±� ������� ��±��� ɥɟɬ� ±� ������� ��� ɥɟɬ� ɢ� ɫɬɚɪɲɟ� ±� ������� ɋɜɨɣ�
ɨɛɪɚɡ� ɠɢɡɧɢ� ɫɱɢɬɚɥɢ� ɡɞɨɪɨɜɵɦ� ������ ɨɩɪɨɲɟɧɧɵɯ� ɩɪɢ� �����
ɡɚɬɪɭɞɧɢɜɲɢɯɫɹ� ɫ� ɨɬɜɟɬɨɦ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ±� ������ ɦɭɠɱɢɧ� ɢ� ������
ɠɟɧɳɢɧ��ɋɜɨɣ�ɨɛɪɚɡ�ɠɢɡɧɢ�ɨɰɟɧɢɥɢ�ɤɚɤ� ɡɞɨɪɨɜɵɣ��ɩɪɨɮɟɫɫɨɪɚ�±� ɜ�
������ɫɥɭɱɚɟɜ��ɫɬɚɪɲɢɟ�ɩɪɟɩɨɞɚɜɚɬɟɥɢ�±�ɜ��������ɞɨɰɟɧɬɵ�±�ɜ��������
ɪɟɠɟ� ±� ɩɪɟɩɨɞɚɜɚɬɟɥɢ� �ɜ� ������� ɢ� ɡɚɜɟɞɭɸɳɢɟ� ɥɚɛɨɪɚɬɨɪɢɹɦɢ� �ɜ�
��������Ɂɚɬɪɭɞɧɢɥɢɫɶ�ɫ�ɨɬɜɟɬɨɦ�ɞɨɰɟɧɬɵ��ɜ������ɫɥɭɱɚɟɜ���ɉɨ�ɞɚɧɧɵɦ�
ɨɩɪɨɫɚ�ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ��ɨɬɪɢɰɚɬɟɥɶɧɨɟ�ɨɬɧɨɲɟɧɢɟ�ɤ�ɤɭɪɟɧɢɸ�ɭ�������
ɨɩɪɨɲɟɧɧɵɯ��������ɢɡ�ɤɨɬɨɪɵɯ�ɧɢɤɨɝɞɚ�ɧɟ�ɤɭɪɢɥɢ�ɢ�ɧɟ�ɤɭɪɹɬ�ɢ�������
ɧɟ�ɤɭɪɢɥɢ�ɧɚ�ɦɨɦɟɧɬ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɧɨ�ɤɭɪɢɥɢ�ɪɚɧɟɟ��Ɍɨɥɶɤɨ�������
ɪɟɫɩɨɧɞɟɧɬɨɜ� ɨɬɦɟɬɢɥɢ�� ɱɬɨ� ɧɟ� ɭɩɨɬɪɟɛɥɹɸɬ� ɫɩɢɪɬɧɵɟ� ɧɚɩɢɬɤɢ��
ɚ� ������ɩɪɢɡɧɚɥɢɫɶ� ɜ� ɢɯ� ɭɩɨɬɪɟɛɥɟɧɢɢ� �������±� ɭɦɟɪɟɧɧɨ�� �����±�
ɪɟɝɭɥɹɪɧɨ���ɩɪɢɱɟɦ�ɪɟɝɭɥɹɪɧɨ�ɭɩɨɬɪɟɛɥɹɸɬ�ɚɥɤɨɝɨɥɶ�ɬɨɥɶɤɨ�ɦɭɠɱɢɧɵ�
���������ɠɟɧɳɢɧɵ�ɠɟ�ɩɪɟɞɩɨɱɢɬɚɸɬ�ɭɩɨɬɪɟɛɥɹɬɶ�ɚɥɤɨɝɨɥɶ�ɪɟɞɤɨ��ɩɨ�
ɩɪɚɡɞɧɢɤɚɦ� ��������� Ȼɨɥɟɟ� ɩɨɥɨɜɢɧɵ� ɨɩɪɨɲɟɧɧɵɯ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ�
ɩɢɬɚɥɢɫɶ���ɢ�ɛɨɥɟɟ�ɪɚɡ�ɜ�ɞɟɧɶ����������ɨɫɬɚɥɶɧɵɟ�������ɩɢɬɚɥɢɫɶ�ɞɜɚ�
ɪɚɡɚ���������ɢ�ɞɚɠɟ�ɨɞɢɧ�ɪɚɡ��������ɜ�ɞɟɧɶ��Ɍɨɥɶɤɨ�������ɨɩɪɨɲɟɧɧɵɯ�
ɪɟɝɭɥɹɪɧɨ�ɡɚɧɢɦɚɥɢɫɶ�ɮɢɡɢɱɟɫɤɨɣ�ɤɭɥɶɬɭɪɨɣ��ɟɳɟ�������ɞɟɥɚɥɢ�ɷɬɨ�
ɧɟɪɟɝɭɥɹɪɧɨ�ɢ�ɛɨɥɟɟ�ɩɨɥɨɜɢɧɵ�ɨɩɪɨɲɟɧɧɵɯ���������ɧɟ�ɡɚɧɢɦɚɥɢɫɶ�
ɮɢɡɢɱɟɫɤɨɣ� ɤɭɥɶɬɭɪɨɣ�� ȼɵɜɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ�
ɛɨɥɶɲɢɧɫɬɜɨ�ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ�ɢɦɟɟɬ��ɢɥɢ�ɢɦɟɥɨ�ɪɚɧɟɟ��ɫɤɥɨɧɧɨɫɬɶ�ɤ�
ɜɪɟɞɧɵɦ�ɩɪɢɜɵɱɤɚɦ�ɢ�ɝɢɩɨɞɢɧɚɦɢɢ��ɉɨɷɬɨɦɭ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɨɞɢɬɶ�
ɤɨɦɩɥɟɤɫɧɭɸ� ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɭɸ� ɪɚɛɨɬɭ� ɫɪɟɞɢ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ��
ɧɚɩɪɚɜɥɟɧɧɭɸ� ɧɚ� ɧɢɜɟɥɢɪɨɜɚɧɢɟ� ɞɚɧɧɵɯ� ɮɚɤɬɨɪɨɜ�� ɇɟɨɛɯɨɞɢɦɨ�
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� �ɫɨ� ɫɬɨɪɨɧɵ� ɪɭɤɨɜɨɞɫɬɜɚ� ɤɚɮɟɞɪ� ɢ� ɭɧɢɜɟɪɫɢɬɟɬɚ��
ɨɪɝɚɧɢɡɚɰɢɸ� ɪɚɛɨɱɟɝɨ� ɜɪɟɦɟɧɢ� ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ�� ɚ� ɬɚɤɠɟ� ɪɟɠɢɦ�
ɪɚɛɨɬɵ�±�ɨɬɞɵɯɚ�ɢ�ɢɯ�ɩɢɬɚɧɢɹ�
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6FLHQWL¿F�$GYLVRU�±�&RUU��0HPEHU�RI�5$06��'0HG6FL��3URI��1�9�3ROXQLQD
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

&XUUHQWO\��KLJKHU�HGXFDWLRQ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�YDOXHV�LQ�OLIH��7KH�
SUREOHP�RI�SUHVHUYLQJ�DQG�VWUHQJWKHQLQJ�WKH�KHDOWK�DFDGHPLFV�LV�LPSRUWDQW�
IRU�WKH�VWDWH�DQG�VRFLHW\�DV�D�ZKROH��)URP�XQLYHUVLW\�WHDFKHUV�LQ�PRGHUQ�
FRQGLWLRQV�WKHUH�DUH�UHTXLUHG�QRW�RQO\�VSHFL¿F�SURIHVVLRQDO�VNLOOV��EXW�DOVR�
WKH�PD[LPXP�PHQWDO��SK\VLFDO�DQG�HPRWLRQDO�YROLWLRQDO�FRVWV��$FFRUGLQJ�
WR� 8�3�� /LVLWV\Q�� OLIHVW\OH� ±� LV� D� GH¿QLWH�� KLVWRULFDOO\� FRQGLWLRQHG� W\SH�
RI�XQLW��RU�D�FHUWDLQ�ZD\�RI� OLIH�DFWLYLWLHV� LQ� WKH�PDWHULDO�DQG�LPPDWHULDO�
VSKHUHV�RI�KXPDQ�DFWLYLW\��7KHUHIRUH��WKH�VWXG\�RI�LWV�LPSDFW�RQ�WKH�KHDOWK�
VWDWXV�RI�XQLYHUVLW\�WHDFKHUV�LV� LPSRUWDQW��3XUSRVH�RI�WKH�VWXG\��'HYHORS�
UHFRPPHQGDWLRQV�WR�RSWLPL]H�OLIHVW\OH�DFDGHPLFV��0DWHULDOV�DQG�PHWKRGV��
2Q� WKH� EDVLV� RI� WKH�3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\�ZDV�
FRQGXFWHG�VRFLR�K\JLHQLF�VWXG\�ZLWK�D�VSHFLDOO\�GHVLJQHG�TXHVWLRQQDLUH��
5HVXOWV��$V�D�ZKROH�WKHUH�ZHUH�LQWHUYLHZHG�����SHRSOH��DPRQJ�WKHP�±����
ZRPHQ���������DQG�����PHQ�����������WKH�DYHUDJH�DJH�RI�WHDFKHUV�ZDV�
�����������\HDUV��LQFOXGLQJ�PHQ�±������������\HDUV�ROG�DQG�ZRPHQ�±��������
����\HDUV��5HVSRQGHQWV¶�DJH�FRPSRVLWLRQ�ZDV�DV�IROORZV��XS�WR����\HDUV�±�
���������±���\HDUV�±����������±���\HDUV�±����������±���\HDUV�±��������
���\HDUV�DQG�ROGHU�±��������7KHLU�OLIHVW\OH�FRQVLGHUHG�KHDOWK\�������DW�
������RI�WKH�UHVSRQGHQWV�IRXQG�LW�GLI¿FXOW�WR�DQVZHU��LQFOXGLQJ�±��������
RI�PHQ�DQG�������ZRPHQ��<RXU�OLIHVW\OH�DV�KHDOWK\�RYHUDOO�SURIHVVRUV�±�
LQ�������RI�FDVHV��VHQLRU� WHDFKHUV�±� LQ��������DVVRFLDWH�SURIHVVRUV�±� LQ�
�������DW�OHDVW�±�WKH�WHDFKHUV���������DQG�KHDGV�RI�ODERUDWRULHV����������
8QGHFLGHG�SURIHVVRUV�������RI�FDVHV���$FFRUGLQJ�WR�D�VXUYH\�RI�WHDFKHUV��
QHJDWLYH�DWWLWXGH�WR�VPRNLQJ�LQ�������RI�WKH�UHVSRQGHQWV��������RI�ZKR�
KDG�QHYHU�VPRNHG�DQG�GR�QRW�VPRNH�DQG�������QHYHU�VPRNHG�DW�WKH�WLPH�
RI�WKH�VWXG\��EXW�SUHYLRXVO\�VPRNHG��2QO\�������RI�UHVSRQGHQWV�VDLG�WKH\�
GLG�QRW�GULQN�DOFRKRO��DQG�������DGPLWWHG�WR�GUXJ�XVH��������±�PRGHUDWH��
����� ±� RQ� D� UHJXODU� EDVLV��� DQG� UHJXODUO\� FRQVXPH� DOFRKRO� RQO\� PHQ�
���������ZRPHQ�SUHIHU�WR�GULQN�DOFRKRO�UDUHO\��RQ�KROLGD\V����������0RUH�

WKDQ�KDOI�RI�WHDFKHUV�DWH�WKUHH�RU�PRUH�WLPHV�D�GD\����������WKH�UHPDLQLQJ�
������±�WZLFH���������DQG�HYHQ�RQFH��������D�GD\��2QO\�������RI� WKH�
UHVSRQGHQWV�ZHUH� UHJXODUO\� HQJDJHG� LQ� SK\VLFDO� DFWLYLW\�� ������ VWLOO� GR�
LW�UHJXODUO\�DQG�PRUH�WKDQ�KDOI�RI�UHVSRQGHQWV���������GR�QRW�HQJDJH�LQ�
SK\VLFDO�DFWLYLW\��&RQFOXVLRQ��7KH�VWXG\�VKRZHG�WKDW�PRVW�RI�WKH�WHDFKHUV�
KDYH��RU�KDYH�KDG��D�WHQGHQF\�WR�EDG�KDELWV�DQG�K\SRG\QDP\��7KDW�LV�ZK\��
LW� LV� QHFHVVDU\� WR� FDUU\�RXW� FRPSUHKHQVLYH� HGXFDWLRQDO�ZRUN� DPRQJ� WKH�
IDFXOW\��DLPHG�WR�UHPRYH�WKHVH�IDFWRUV��,W� LV�QHFHVVDU\�WR�FRQWURO��E\�WKH�
OHDGHUVKLS�RI�WKH�GHSDUWPHQW�DQG�XQLYHUVLW\��WKH�RUJDQL]DWLRQ�RI�ZRUNLQJ�
WLPH�RI�WHDFKHUV��DV�ZHOO�DV�ZRUNLQJ�PRGH��UHFUHDWLRQ�DQG�WKHLU�QXWULWLRQ�

ɁȺȻɈɅȿȼȺɇɂə�ɗɇȾɈɄɊɂɇɇɈɃ�ɋɂɋɌȿɆɕ�ɂ�
ɇȺɊɍɒȿɇɂə�ɈȻɆȿɇȺ�ȼȿɓȿɋɌȼ�ɍ�ȾȿɌɋɄɈȽɈ�
ɇȺɋȿɅȿɇɂə�ȼ�ɊȿȽɂɈɇȺɏ�ɊȺɋɉɈɅɈɀȿɇɂə�ɏɂɆɂɑȿɋɄɂ�
ɈɉȺɋɇɕɏ�ɉɊɈɂɁȼɈȾɋɌȼ
Ⱥ�Ɇ��ɏɨɦɭɬɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɩɪɨɮ��Ⱥ�ȼ��Ⱥɥɟɯɧɨɜɢɱ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɟɬɫɤɨɟ� ɧɚɫɟɥɟɧɢɟ� ɹɜɥɹɟɬɫɹ� ɧɚɢɛɨɥɟɟ� ɜɨɫɩɪɢɢɦɱɢɜɨɣ� ɤ�
ɜɨɡɞɟɣɫɬɜɢɸ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɯɢɦɢɱɟɫɤɢɯ�� ɜɧɟɲɧɢɯ�
ɮɚɤɬɨɪɨɜ�� ɇɚɢɛɨɥɟɟ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ� ɤ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɧɚɝɪɭɡɤɚɦ�
ɹɜɥɹɟɬɫɹ� ɷɧɞɨɤɪɢɧɧɚɹ� ɫɢɫɬɟɦɚ�� ɗɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɨ� ɜɥɢɹɧɢɢ� ɯɢɦɢɱɟɫɤɨɝɨ� ɮɚɤɬɨɪɚ� ɧɚ� ɷɧɞɨɤɪɢɧɧɭɸ� ɫɢɫɬɟɦɭ� ɢ� ɨɛɦɟɧ�
ɜɟɳɟɫɬɜ� ɭ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ� ɜ� ɪɟɝɢɨɧɚɯ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɪɭɩɧɵɯ�
ɯɢɦɢɱɟɫɤɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɢɥɢ� ɟɝɨ� ɨɬɫɭɬɫɬɜɢɟ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ�
ɜɪɟɦɟɧɢ� ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵ� ɢ� ɜɵɩɨɥɧɟɧɵ� ɛɨɥɟɟ� ɞɜɚɞɰɚɬɢ� ɥɟɬ�
ɧɚɡɚɞ�� Ⱦɚɧɧɨɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɨɩɪɟɞɟɥɹɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɧɚɲɟɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɢ�
ɫɬɪɭɤɬɭɪɭ� ɛɨɥɟɡɧɟɣ� ɷɧɞɨɤɪɢɧɧɨɣ� ɫɢɫɬɟɦɵ�� ɪɚɫɫɬɪɨɣɫɬɜ� ɩɢɬɚɧɢɹ� ɢ�
ɧɚɪɭɲɟɧɢɣ�ɨɛɦɟɧɚ�ɜɟɳɟɫɬɜ�ɭ�ɞɟɬɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ��ɩɪɨɠɢɜɚɸɳɟɝɨ�ɜ�
ɫɟɥɢɬɟɛɧɵɯ� ɡɨɧɚɯ� ɯɢɦɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɇɚɬɟɪɢɚɥɨɦ� ɩɨɫɥɭɠɢɥɢ� ɪɟɡɭɥɶɬɚɬɵ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɭɝɥɭɛɥɟɧɧɨɝɨ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ɩɪɨɠɢɜɚɸɳɢɯ�
ɜ� ɪɟɝɢɨɧɚɯ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɯɢɦɢɱɟɫɤɢ� ɨɩɚɫɧɵɯ� ɩɪɨɢɡɜɨɞɫɬɜ� ɜ�
�� ɪɟɝɢɨɧɚɯ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ�� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɜɪɚɱɚɦɢ�
ɫɩɟɰɢɚɥɢɫɬɚɦɢ�ɎȽȻɍɁ�ɐȾɄȻ�ɎɆȻȺ�Ɋɨɫɫɢɢ�ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������
ɝɝ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�� ����� ɩɪɨɬɨɤɨɥ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ��� ɩɭɛɥɢɤɚɰɢɢ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɫɚɧɢɬɚɪɧɨ�
ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ� ɤɨɧɬɪɨɥɹ� ɧɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɬɟɪɪɢɬɨɪɢɹɯ� ������
�����ɝɝ�������ɨɮɢɰɢɚɥɶɧɵɯ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɮɨɪɦ��ɮ��ʋ�����±�ɫɜɟɞɟɧɢɹ�
ɨ� ɱɢɫɥɟ� ɨɛɪɚɬɢɜɲɢɯɫɹ� ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� ɜ� ɚɦɛɭɥɚɬɨɪɧɨ�
ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɟ� ɭɱɪɟɠɞɟɧɢɟ� ɡɚ� ���������� ɝɝ�� ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɦɟɬɨɞɵ�±�ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɢ�ɦɨɧɨɝɪɚɮɢɱɟɫɤɢɣ��ȿɞɢɧɢɰɚ�ɧɚɛɥɸɞɟɧɢɹ�
±� ɫɥɭɱɚɣ� ɨɛɪɚɳɟɧɢɹ� ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� ɩɨ� ɩɨɜɨɞɭ� ɛɨɥɟɡɧɢ�
ɷɧɞɨɤɪɢɧɧɨɣ� ɫɢɫɬɟɦɵ�� Ɉɛɴɟɤɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɡɞɨɪɨɜɶɟ� ɞɟɬɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ��ɉɪɟɞɦɟɬ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɬɱɟɬɧɵɟ�ɮɨɪɦɵ� ɨɮɢɰɢɚɥɶɧɨɣ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ�� ɧɚɭɱɧɵɟ� ɩɭɛɥɢɤɚɰɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ�
ɞɨɫɬɭɩɧɵɯ� ɢɫɬɨɱɧɢɤɚɯ� ɨɬɫɭɬɫɬɜɭɸɬ� ɫɜɟɞɟɧɢɹ� ɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ�
ɜɨɡɞɟɣɫɬɜɢɢ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɧɚ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ�
ɫɟɥɢɬɟɛɧɨɣ� ɡɨɧɵ�� Ɉɛɳɚɹ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɞɟɬɫɤɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ������
ɥɟɬ�� ɜ� ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɪɟɝɢɨɧɚɯ� ɡɚ� ɩɟɪɢɨɞ� ���������� ɝɝ�� ɫɨɫɬɚɜɢɥɚ�
�������ɩɪɨɦɢɥɥɟ���������ɢɡ�ɤɨɬɨɪɵɯ�������ɩɪɨɦɢɥɥɟ��������±�ɛɨɥɟɡɧɢ�
ɷɧɞɨɤɪɢɧɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɧɚɪɭɲɟɧɢɹ� ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� ±� ��� ɪɚɧɝɨɜɨɟ�
ɦɟɫɬɨ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɭɝɥɭɛɥɟɧɧɨɝɨ�
ɦɟɞɢɰɢɧɫɤɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ɡɚɛɨɥɟɜɚɧɢɹ�
ɷɧɞɨɤɪɢɧɧɨɣ� ɫɢɫɬɟɦɵ�� ɪɚɫɫɬɪɨɣɫɬɜɚ� ɩɢɬɚɧɢɹ� ɢ� ɧɚɪɭɲɟɧɢɹ� ɨɛɦɟɧɚ�
ɜɟɳɟɫɬɜ�ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɢɥɢ�����ɨɬ�ɱɢɫɥɚ�ɜɫɟɯ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɧɵɯ�
ɧɨɡɨɥɨɝɢɱɟɫɤɢɯ� ɮɨɪɦ�� ȼ� ɢɯ� ɫɬɪɭɤɬɭɪɟ� ɩɪɟɨɛɥɚɞɚɸɬ�� ɨɠɢɪɟɧɢɟ�
������ ɢ� ɫɜɹɡɚɧɧɚɹ� ɫ� ɧɢɦ� ɤɨɧɫɬɢɬɭɰɢɨɧɚɥɶɧɚɹ� ɜɵɫɨɤɨɪɨɫɥɨɫɬɶ�
������� ɛɟɥɤɨɜɨ�ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ������� ɷɧɞɟɦɢɱɧɵɟ�
ɞɥɹ� ɣɨɞɨɞɟɮɢɰɢɬɧɵɯ� ɪɟɝɢɨɧɨɜ� ɡɚɛɨɥɟɜɚɧɢɹ� ɳɢɬɨɜɢɞɧɨɣ� ɠɟɥɟɡɵ�
������� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɚɭɬɨɢɦɦɭɧɧɨɝɨ� ɬɢɪɟɨɢɞɢɬɚ� ɧɚɯɨɞɢɬɫɹ�
ɜ� ɩɪɟɞɟɥɚɯ� ɡɧɚɱɟɧɢɣ�� ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� �ɜ�
ɰɟɥɨɦ� ±� ����� ȼɵɜɨɞɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɤɨɦɩɥɟɤɫɧɵɯ� ɭɝɥɭɛɥɟɧɧɵɯ�
ɦɟɞɢɰɢɧɫɤɢɯ� ɨɫɦɨɬɪɨɜ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�� ɜɵɩɨɥɧɟɧɧɵɯ� ɫɢɥɚɦɢ�
ɜɵɟɡɞɧɵɯ� ɛɪɢɝɚɞ�ɜɪɚɱɟɣ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɤɨɥɢɱɟɫɬɜɨ� ɛɨɥɟɡɧɟɣ�
ɷɧɞɨɤɪɢɧɧɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɧɚɪɭɲɟɧɢɣ�ɨɛɦɟɧɚ�ɜɟɳɟɫɬɜ�ɨɤɚɡɚɥɨɫɶ�ɜ�����
ɪɚɡɚ� ɛɨɥɶɲɟ�� ɱɟɦ� ɩɨ� ɞɚɧɧɵɦ� ɨɮɢɰɢɚɥɶɧɵɯ� ɮɨɪɦ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�
ɨɬɱɟɬɧɨɫɬɢ� �ɮ�� ʋ����� ɇɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɝɨ�
ɫɚɧɢɬɚɪɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ�ɡɚ�ɫɨɫɬɨɹɧɢɟɦ�ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ�ɜ�ɪɟɝɢɨɧɚɯ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɡɞɨɪɨɜɶɹ�
ɞɟɬɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ�
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$021*�&+,/'5(1�/,9,1*�,1�&+(0,&$//<�'$1*(5286�
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$�0��.KRPXWRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL���3URI��$�9��$OHNKQRYLFK
3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��&KLOGUHQ�DUH�WKH�PRVW�VHQVLEOH�SRSXODWLRQ�JURXS�WR�QHJDWLYH��
LQFOXGLQJ� FKHPLFDO�� H[SRVXUH� KD]DUG�� (QGRFULQH� V\VWHP� LV� WKH� PRVW�
VHQVLEOH�WR�DGGLWLRQDO�ORDGLQJ��(SLGHPLRORJLFDO�VWXGLHV�RI�FKHPLFDO�DJHQW�
HIIHFW� RQ� HQGRFULQH� V\VWHP� DQG� PHWDEROLVP� RI� FKLOGUHQ� DQG� WHHQDJHUV�
OLYLQJ� LQ� ODUJH� FKHPLFDO� IDFWRULHV� ORFDWLRQ� DUHDV� RU� LWV� DEVHQFH� DUH� QRW�
QXPHURXV�XS�WR�GDWH�DQG�ZHUH�UHDOL]HG�PRUH�WKDQ�WZHQW\�\HDUV�DJR��7KLV�
FLUFXPVWDQFH� GHWHUPLQHV� WKH� DFWXDOLW\� RI� RXU� UHVHDUFK��$LP�� 'HWHUPLQH�
WKH� PRUELGLW\� DQG� WKH� VWUXFWXUH� RI� HQGRFULQRSDWK\�� HDWLQJ� GLVRUGHU� DQG�
PHWDEROLF� LPEDODQFH� DPRQJ� FKLOGUHQ� OLYLQJ� LQ� UHVLGHQWLDO� ]RQHV� RI�
FKHPLFDO� LQGXVWU\��0DWHULDOV�DQG�PHWKRGV��5HVXOWV�RI�FRPSOH[�SURIRXQG�
PHGLFDO�WHVWLQJ�RI�FKLOGUHQ�DQG�WHHQDJHUV�OLYLQJ�LQ�FKHPLFDOO\�GDQJHURXV�
LQGXVWU\� DUHDV� LQ� �� UHJLRQV� RI�5XVVLDQ� )HGHUDWLRQ��ZKLFK�ZHUH� UHDOL]HG�
E\� PHGLFDO� VSHFLDOLVWV� RI� )6+$� &&&+� )0%$� 5XVVLD� IURP� ����� WLOO�
������7KHUH�ZHUH� DQDO\]HG�� �����PHGLFDO� WHVWLQJ� SURWRFROV� RI� FKLOGUHQ�
DQG� WHHQDJHUV�� ��� SXEOLFDWLRQV� DERXW� VDQLWDU\� FRQWURO� RQ� WKH� FRQFHUQHG�
DUHDV�����������������RI¿FLDO�VWDWLVWLFDO�GDWD�IRUPV��I��ʋ����±�LQIRUPDWLRQ�
DERXW� QXPEHU� RI� SHRSOH�� DSSHDOHG� IRU� WKH� PHGLFDO� FDUH� WR� RXWSDWLHQW�

GHSDUWPHQW�GXULQJ�����������ZHUH�DQDO\]HG��6WDWLVWLF�DQG�PRQRJUDSKLF�
PHWKRGV�ZHUH�XVHG��2EVHUYDWLRQ�XQLW�LV�D�FDVH�RI�DSSHDO�IRU�WKH�PHGLFDO�
FDUH�EHFDXVH�RI�HQGRFULQRSDWK\��7KH�REMHFW�RI� WKH� UHVHDUFK� LV�FKLOGUHQ¶V�
KHDOWK��7KH�REMHFW�RI�WKH�UHVHDUFK�±�RI¿FLDO�PHGLFDO�GRFXPHQWDWLRQ�UHSRUW�
IRUPV��VFLHQWL¿F�SXEOLFDWLRQV��5HVXOWV�� ,QIRUPDWLRQ�DERXW�QHJDWLYH�HIIHFW�
RI� LQGXVWULDO� SODQWV� RQ� WKH� UHVLGHQWLDO� ]RQH� HQYLURQPHQW� LV� DEVHQW��7RWDO�
FKLOGUHQ�PRUELGLW\����±����\HDUV�ROG��RQ�FRQFHUQHG�DUHDV�GXULQJ�����������
LV��������SSP���������IURP�ZKLFK�������SSP��������LV�HQGRFULQRSDWK\�
DQG�PHWDEROLF� LPEDODQFH�±���WK�UDQN�SRVLWLRQ��$W�WKH�VDPH�WLPH��GXULQJ�
UHDOL]DWLRQ�RI�FRPSOH[�SURIRXQG�FKLOGUHQ¶V�DQG�WHHQDJHUV¶�PHGLFDO�WHVWLQJ��
HQGRFULQRSDWK\��HDWLQJ�GLVRUGHU�DQG�PHWDEROLF�LPEDODQFH�ZHUH�LQ�DYHUDJH�
���� � IURP� WKH� QXPEHU� RI� DOO� GLDJQRVHG� QRVRORJLFDO� IRUPV�� 2EHVLW\�
������ DQG�� FRQQHFWHG� ZLWK� LW�� FRQVWLWXWLRQDO� WDOO� ������� SURWHLQ�FDORULH�
GH¿FLHQF\��������HQGHPLF�GLVHDVHV�RI�WK\URLG�JODQG�IRU�LRGLQH�GH¿FLHQW�
DUHDV� ������ DUH� SUHGRPLQDWHG�� 3UHYDOHQFH� RI� DXWRLPPXQH� WK\URLGLWLV�
LV�ZLWKLQ�YDOXHV��ZKLFK� DUH� FKDUDFWHULVWLF� IRU�5XVVLDQ�)HGHUDWLRQ�RQ� WKH�
ZKROH�±�����&RQFOXVLRQ��$FFRUGLQJ� WR� WKH� UHVXOWV�RI�FRPSOH[�SURIRXQG�
FKLOGUHQ¶V� DQG� WHHQDJHUV¶� H[DPLQDWLRQV� FDUULHG� RXW� E\� PRELOH� WHDPV� RI�
PHGLFDO�VSHFLDOLVWV��LW�WXUQHG�RXW��WKDW�WKH�QXPEHU�RI�HQGRFULQRSDWK\�DQG�
PHWDEROLF�LPEDODQFH�FDVHV�LV�����WLPHV�PRUH��WKDQ�DFFRUGLQJ�WR�WKH�RI¿FLDO�
VWDWLVWLF� UHSRUW� IRUP�GDWD� �I��ʋ����� ,W� LV�QHFHVVDU\� WR� UHDOL]H�PRUH� ORQJ�
ODVWLQJ�VDQLWDU\�PRQLWRULQJ�RI�HQYLURQPHQWDO�FRQGLWLRQV�RQ�WKH�LQGXVWULDO�
REMHFW�ORFDWLRQ�DUHDV�DQG�FKLOGUHQ¶V�KHDOWK�
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Секция «Офтальмология»

ɂɋɋɅȿȾɈȼȺɇɂȿ�ȻɂɇɈɄɍɅəɊɇɈȽɈ�ɉɈɅə�ȼ�
ȾɂȺȽɇɈɋɌɂɄȿ�ȻɈɅɖɇɕɏ�ɋ�ɈɌɄɊɕɌɈɍȽɈɅɖɇɈɃ�
ȽɅȺɍɄɈɆɈɃ
ȿ�Ʉ��ɋɬɨɥɹɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɉ�Ⱥ��Ȼɟɡɞɟɬɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɝɥɚɭɤɨɦɵ� ɫɱɢɬɚɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɜɚɠɧɟɣɲɢɯ�
ɧɚɩɪɚɜɥɟɧɢɣ� ɜ� ɨɮɬɚɥɶɦɨɥɨɝɢɢ�� ɢɦɟɟɬ� ɛɨɥɶɲɨɟ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɟ�
ɡɧɚɱɟɧɢɟ�� ɩɨɫɤɨɥɶɤɭ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɷɬɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜɟɞɟɬ� ɤ�
ɫɧɢɠɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɢ� ɫɥɟɩɨɬɟ� ɩɚɰɢɟɧɬɨɜ�
�Ɇɨɲɟɬɨɜɚ�Ʌ�Ʉ���Ʌɢɛɦɚɧ�ȿ�ɋ����������Ɂɚ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɫɭɳɟɫɬɜɟɧɧɨ�
ɭɜɟɥɢɱɢɥɚɫɶ� ɱɚɫɬɨɬɚ� ɫɥɭɱɚɟɜ� ɝɥɚɭɤɨɦɵ��Ɇɨɧɨɤɭɥɹɪɧɨɟ� ɩɨɥɟ� ɡɪɟɧɢɹ�
ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɬɨɱɟɤ�� ɤɨɬɨɪɵɟ� ɦɨɠɟɬ� ɜɢɞɟɬɶ�
ɝɥɚɡ� ɩɪɢ� ɮɢɤɫɚɰɢɢ� ɧɚ� ɧɟɩɨɞɜɢɠɧɨɣ� ɬɨɱɤɟ�� ɗɬɨ� ɩɨɥɟ� ɡɪɟɧɢɹ� ɞɚɟɬ�
ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɪɚɡɥɢɱɧɵɯ� ɱɚɫɬɟɣ� ɫɟɬɱɚɬɤɢ��
Ʉɨɝɞɚ�ɨɛɚ�ɝɥɚɡɚ�ɮɢɤɫɢɪɭɸɬɫɹ�ɧɚ�ɧɟɩɨɞɜɢɠɧɨɣ�ɬɨɱɤɟ��ɛɨɥɶɲɚɹ�ɱɚɫɬɶ�
ɩɥɨɳɚɞɢ� ɦɨɧɨɤɭɥɹɪɧɵɯ� ɩɨɥɟɣ� ɡɪɟɧɢɹ� ɧɚɤɥɚɞɵɜɚɟɬɫɹ�� ɧɨ� ɫ� ɤɚɠɞɨɣ�
ɫɬɨɪɨɧɵ� ɥɚɬɟɪɚɥɶɧɨ� ɢɦɟɟɬɫɹ� ɩɨɥɭɦɟɫɹɰ�� ɤɨɬɨɪɵɣ� ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ�
ɬɨɥɶɤɨ�ɨɞɧɢɦ�ɝɥɚɡɨɦ��ȼɫɟ�ɷɬɨ�ɩɪɨɫɬɪɚɧɫɬɜɨ�ɹɜɥɹɟɬɫɹ�ɛɢɧɨɤɭɥɹɪɧɵɦ�
ɩɨɥɟɦ�ɡɪɟɧɢɹ��ɑɬɨɛɵ�ɜɵɹɜɢɬɶ�ɧɚɥɢɱɢɟ�ɝɥɚɡɧɨɣ�ɩɚɬɨɥɨɝɢɢ��ɧɟɨɛɯɨɞɢɦɨ�
ɨɰɟɧɢɬɶ�ɮɭɧɤɰɢɸ�ɤɚɠɞɨɝɨ�ɝɥɚɡɚ�ɨɬɞɟɥɶɧɨ��Ɉɞɧɚɤɨ�ɧɚɲɟ�ɜɨɫɩɪɢɹɬɢɟ�
ɦɢɪɚ� ɫɨɡɞɚɟɬɫɹ� ɩɪɢ� ɩɨɥɭɱɟɧɢɢ� ɝɨɥɨɜɧɵɦ� ɦɨɡɝɨɦ� ɢɧɮɨɪɦɚɰɢɢ� ɨɬ�
ɞɜɭɯ� ɝɥɚɡ�� ɉɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɢ� ɪɚɡɜɢɬɢɟ� ɝɥɚɭɤɨɦɵ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ� ɫɤɨɬɨɦ� ɢ� ɭɜɟɥɢɱɟɧɢɟɦ� ɢɯ� ɩɥɨɳɚɞɢ�� ɉɪɢ� ɝɥɚɭɤɨɦɟ�
ɩɨɬɟɪɹ� ɡɪɟɧɢɹ� ɱɚɳɟ� ɜɫɟɝɨ� ɧɚɱɢɧɚɟɬɫɹ� ɫɨ� ɫɪɟɞɧɢɯ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�
ɭɱɚɫɬɤɨɜ�� ɚ� ɩɨɬɟɪɹ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɡɪɟɧɢɹ� ɩɪɨɢɫɯɨɞɢɬ� ɧɚ� ɩɨɡɞɧɢɯ�
ɫɬɚɞɢɹɯ� ɛɨɥɟɡɧɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɩɨɜɵɫɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɨɛɫɥɟɞɨɜɚɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɝɥɚɭɤɨɦɨɣ�ɢ�ɩɨɥɭɱɢɬɶ�ɛɨɥɟɟ�ɩɨɥɧɵɟ�ɞɚɧɧɵɟ�
ɨ� ɜɥɢɹɧɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɧɚ� ɢɯ� ɡɪɢɬɟɥɶɧɵɟ�ɮɭɧɤɰɢɢ� ɩɭɬɟɦ� ɢɡɭɱɟɧɢɹ�
ɯɚɪɚɤɬɟɪɚ� ɢɡɦɟɧɟɧɢɣ� ɛɢɧɨɤɭɥɹɪɧɨɝɨ� ɩɨɥɹ� ɡɪɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɩɨɥɹ�ɡɪɟɧɢɹ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɞɜɚ� ɦɟɬɨɞɚ�� ɉɟɪɜɵɣ� ±� ɷɬɨ� ɫɨɜɦɟɫɬɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɩɪɢ�
ɬɟɫɬɢɪɨɜɚɧɢɢ� ɩɨɥɹ� ɡɪɟɧɢɹ� ɤɚɠɞɨɝɨ� ɝɥɚɡɚ� ɨɬɞɟɥɶɧɨ�� 1HOVRQ�4XLJJ�
ɢ� ɫɨɚɜɬ�� ɭɬɜɟɪɠɞɚɸɬ�� ɱɬɨ�� ɢɫɩɨɥɶɡɭɹ� ɨɞɧɭ� ɢɡ� ɦɨɞɟɥɟɣ� ±� ɥɭɱɲɟɣ�
ɥɨɤɚɥɢɡɚɰɢɢ� ɢɥɢ� ɛɢɧɨɤɭɥɹɪɧɨɣ� ɫɭɦɦɚɰɢɢ�� ±� ɜɨɡɦɨɠɧɨ� ɩɪɟɞɫɤɚɡɚɬɶ�
ɪɟɡɭɥɶɬɚɬɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɩɪɢ� ɬɟɫɬɢɪɨɜɚɧɢɢ� ɛɢɧɨɤɭɥɹɪɧɨɝɨ� ɩɨɥɹ�
ɡɪɟɧɢɹ�� ɉɪɢ� ɜɬɨɪɨɦ� ɦɟɬɨɞɟ� ɛɢɧɨɤɭɥɹɪɧɵɣ� ɬɟɫɬ� ɩɪɨɜɨɞɢɬɫɹ� ɫ�
ɞɜɭɦɹ� ɨɬɤɪɵɬɵɦɢ� ɝɥɚɡɚɦɢ�� Ⱦɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɢɧɨɤɭɥɹɪɧɨɝɨ� ɩɨɥɹ�
ɡɪɟɧɢɹ�ɢ� ɨɰɟɧɤɢ� ɫɬɟɩɟɧɢ�ɩɨɬɟɪɢ� ɚɞɚɩɬɢɪɨɜɚɧɧɨɫɬɢ�ɛɵɥ�ɪɚɡɪɚɛɨɬɚɧ�
ɬɟɫɬ� (VWHUPDQ� ɞɥɹ� ɨɛɵɱɧɨɣ� ɩɟɪɢɦɟɬɪɢɢ�� ɡɚɬɟɦ� ɚɞɚɩɬɢɪɨɜɚɧ� ɞɥɹ�
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ�ɩɟɪɢɦɟɬɪɨɜ��ɉɪɟɞɥɨɠɟɧɧɵɣ�(VWHUPDQ�ɦɟɬɨɞ�ɨɫɧɨɜɚɧ�
ɧɚ�ɢɡɭɱɟɧɢɢ�ɮɭɧɤɰɢɢ��(VWHUPDQ�ɜɦɟɫɬɨ�ɧɚɥɨɠɟɧɢɹ�ɞɪɭɝ�ɧɚ�ɞɪɭɝɚ�ɞɜɭɯ�
ɦɨɧɨɤɭɥɹɪɧɵɯ�ɩɨɥɟɣ�ɡɪɟɧɢɹ�ɨɩɪɟɞɟɥɢɥ�ɝɪɚɧɢɰɵ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɩɨɥɹ�
ɡɪɟɧɢɹ�ɜ�ɧɨɪɦɟ��ɩɨɫɬɪɨɢɥ�ɟɝɨ�ɩɪɨɟɤɰɢɸ��ɤɨɬɨɪɭɸ�ɪɚɡɞɟɥɢɥ�ɧɚ�ɱɚɫɬɢ�
ɪɚɡɧɨɝɨ� ɪɚɡɦɟɪɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɬɨɝɨ�� ɤɚɤɭɸ� ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�
ɡɧɚɱɢɦɨɫɬɶ� ɨɧ� ɢɦ� ɩɪɢɞɚɜɚɥ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɨ� ɜɚɠɧɵɟ� ɡɨɧɵ�
ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɜ�ɰɟɧɬɪɚɥɶɧɨɣ�ɱɚɫɬɢ��ɩɨ�ɝɨɪɢɡɨɧɬɚɥɢ�ɢ�ɧɢɠɟ��ɩɨɬɨɦɭ�
ɱɬɨ�ɱɟɥɨɜɟɤɭ�ɩɪɢɯɨɞɢɬɫɹ�ɜɵɩɨɥɧɹɬɶ�ɪɚɛɨɬɭ�ɧɚ�ɛɥɢɡɤɨɦ�ɪɚɫɫɬɨɹɧɢɢ�ɢ�
ɧɢɠɧɹɹ� ɱɚɫɬɶ� ɛɢɧɨɤɭɥɹɪɧɨɝɨ� ɩɨɥɹ� ɡɪɟɧɢɹ� ɢɦɟɟɬ� ɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ��
ɱɟɦ�ɜɟɪɯɧɹɹ��Ɋɟɡɭɥɶɬɚɬɵ��ɇɚɦɢ�ɧɚɥɚɠɟɧɚ�ɦɟɬɨɞɢɤɚ�ɢɫɫɥɟɞɨɜɚɧɢɹ�%HQ�
(VWHUPDQ��ɉɨ�ɷɬɨɣ�ɦɟɬɨɞɢɤɟ�ɢɫɫɥɟɞɨɜɚɧɨ����ɛɨɥɶɧɵɯ�ɝɥɚɭɤɨɦɨɣ��ɂɡ�
ɧɢɯ�ɭ���ɛɨɥɶɧɵɯ�ɛɵɥɚ�ɧɚɱɚɥɶɧɚɹ�ɫɬɚɞɢɹ�ɝɥɚɭɤɨɦɵ�ɜ�ɨɛɨɯ�ɝɥɚɡɚɯ��ɭ���±�
ɪɚɡɜɢɬɚɹ�ɜ�ɨɞɧɨɦ�ɝɥɚɡɭ�ɢ�ɧɚɱɚɥɶɧɚɹ�ɜɨ�ɜɬɨɪɨɦ��ɭ���±�ɪɚɡɜɢɬɚɹ�ɜ�ɨɛɨɢɯ�
ɝɥɚɡɚɯ�ɢ�ɭ���±�ɪɚɡɜɢɬɚɹ�ɜ�ɨɞɧɨɦ�ɝɥɚɡɭ�ɢ�ɞɚɥɟɤɨ�ɡɚɲɟɞɲɚɹ�ɜɨ�ɜɬɨɪɨɦ��
ȼɵɜɨɞɵ�� ɋɨɩɨɫɬɚɜɥɟɧɢɟ� ɞɚɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɢɧɨɤɭɥɹɪɧɨɝɨ� ɩɨɥɹ�
ɡɪɟɧɢɹ�ɫ�ɦɨɧɨɤɭɥɹɪɧɵɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�ɭ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɩɨɞɬɜɟɪɞɢɥɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɢɧɨɤɭɥɹɪɧɨɝɨ�ɩɨɥɹ�ɡɪɟɧɢɹ�ɭ�ɛɨɥɶɧɵɯ�
ɝɥɚɭɤɨɦɨɣ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�
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,QWURGXFWLRQ�� 7KH� SUREOHP� RI� JODXFRPD� LV� RQH� RI� WKH� PDLQ� VXEMHFWV�
RI� UHVHDUFK� LQ� RSKWKDOPRORJ\� EHFDXVH� RI� LWV� JUHDW� PHGLFDO� DQG� VRFLDO�

LPSRUWDQFH�DQG�YLVLRQ�ORVV�DV�DQ�RXWFRPH��0RFKHWRYD�/�.���/LEPDQ�(�6���
�������7KH�IUHTXHQF\�RI�JODXFRPD�LQFUHDVHG�LQ�WKH�ODVW�IHZ�\HDUV�DQG�LW�LV�
RQH�RI�WKH�PDLQ�FDXVHV�RI�YLVLRQ�ORVV��7KH�PRQRFXODU�YLVXDO�¿HOG�LV�WKH�WRWDO�
QXPEHU�RI�SRLQWV�SHUFHLYHG�E\�RQH�H\H�ZLWK�WKH�¿[DWLRQ�RQ�D�VWDEOH�SRLQW��
7KLV�¿HOG�JLYHV� LQIRUPDWLRQ�DERXW� IXQFWLRQ�RI�GLIIHUHQW�PDFXOD� UHJLRQV��
:KHQ� WZR� H\HV� DUH� ¿[HG� RQ� D� VWDEOH� SRLQW� WKH� JUHDW� SDUW� RI�PRQRFXODU�
¿HOGV�FRUUHVSRQG��EXW� ODWHUDO\�RQ�HDFK�VLGH�WKHUH�LV�D�FUHVFHQW�VHHQ�RQO\�
E\�RQH�H\H��$OO� WKLV� VSDFH� LV� FDOOHG� WKH�ELQRFXODU�YLVXDO�¿HOG��7R�GHWHFW�
WKH�H\H�SDWKRORJ\�ZH�QHHG�WR�WHVW�HDFK�H\H�VHSDUDWHO\��%XW�RXU�SHUFHSWLRQ�
LV�PDGH�ZLWK�WZR�H\HV��7KH�SURJUHVVLRQ�RI�JODXFRPD�LV�DFFRPSDQLHG�E\�
DSSHDUDQFH�RI� VFRWRPDV�DQG� WKHLU� LQFHQVHPHQW�� ,Q�JODXFRPD�YLVLRQ� ORVV�
EHJLQV�RQ�WKH�SHULSKHU\�DQG�FHQWUDO�YLVLRQ�ORVV�KDSSHQV�RQO\�RQ�WKH�ODWH�
VWDJHV�RI�D�GLVHDVH��$LP��7KH�DLP�RI�WKH�VWXG\�LV�WR�LQFUHDVH�WKH�HI¿FLHQF\�
RI�GLDJQRVWLFV�RI�SDWLHQWV�ZLWK�JODXFRPD�DQG�UHFHLYH�PRUH�DFFXUDWH�GDWD�
DERXW�WKH�LQÀXHQFH�RI�WKH�GLVHDVH�RQ�YLVXDO�IXQFWLRQV�DQG�TXDOLW\�RI�OLIH�
E\�WHVWLQJ�WKH�ELQRFXODU�YLVXDO�¿HOG��0DWHULDOV�DQG�PHWKRGV��)RU�ELQRFXODU�
YLVXDO�¿HOG�DVVHVVPHQW�WZR�DSSURDFKHV�FDQ�EH�XVHG��7KH�¿UVW�LV�WR�FRPELQH�
UHVXOWV�RI�PRQRFXODU�WHVWLQJ��1HOVRQ�4XLJJ�HW�DO��VWDWH�WKDW�E\�XVLQJ�RQH�RI�
WKH�PRGHOV��EHVW�ORFDWLRQ�RU�ELQRFXODU�VXPPDWLRQ�LW�LV�SRVVLEOH�WR�SUHGLFW�
WKH�UHVXOWV�RI�ELQRFXODU�WHVWLQJ��7KH�VHFRQG�DSSURDFK�LV�WKH�WHVW�ZLWK�WZR�
H\HV�RSHQ��)RU�ELQRFXODU�YLVXDO�¿HOG�DQG�DGDSWDWLRQ�DVVHVVPHQW�(VWHUPDQ�
WHVW�ZDV�FUHDWHG��/DWHU�LW�ZDV�DGDSWHG�IRU�DXWRPDWLF�SHULPHWHUV��(VWHUPDQ�
WHVW� LV� EDVHG� RQ� IXQFWLRQ�� (VWHUPDQ� LQVWHDG� RI� SXWWLQJ� WZR� PRQRFXODU�
¿HOG� RQH� XSRQ� DQRWKHU� GHWHFWHG� ERUGHUV� RI� WKH� QRUPDO� ELQRFXODU� YLVXDO�
¿HOG� DQG�PDGH� LWV� SURMHFWLRQ��7KHQ� KH� GLYLGHG� LW� LQWR� SDUWV� RI� GLIIHUHQW�
VL]H� FRUUHVSRQGLQJ� WR� WKHLU� IXQFWLRQ��7KH� LPSRUWDQW� ]RQHV� E\� (VWHUPDQ�
ZHUH�VLWXDWHG�LQ�WKH�ORZHU�SDUW�RI�WKH�¿HOG�EHFDXVH�WKH�ZRUN�GRQH�RQ�FORVH�
GLVWDQFHV�KDV�PRUH�LPSRUWDQFH�LQ�WKH�HYHU\GD\�OLIH��5HVXOWV��:H�LQWURGXFHG�
(VWHUPDQ�WHVW�LQ�RXU�FOLQLF�����SDWLHQWV�ZHUH�H[DPLQHG�XVLQJ�WKLV�WHVW����RI�
WKHP�KDG�WKH�LQLWLDO�JODXFRPD�LQ�ERWK�H\HV����KDG�WKH�LQLWLDO�JODXFRPD�LQ�
RQH�H\H�DQG�DGYDQFHG�LQ�WKH�VHFRQG�H\H����KDG�DGYDQFHG�JODXFRPD�LQ�ERWK�
H\HV�DQG���KDG�DGYDQFHG�JODXFRPD�LQ�RQH�H\H�DQG�¿QDO�LQ�WKH�VHFRQG�H\H��
&RQFOXVLRQ��7KH�FRPSDULVRQ�RI�PRQRFXODU�DQG�ELQRFXODU�YLVXDO�¿HOG�WHVWV�
LQ�JODXFRPD�SDWLHQWV�KDV�VKRZQ�WKH�QHFHVVLW\�RI�WKH�ELQRFXODU�YLVXDO�¿HOG�
WHVWLQJ�LQ�WKHVH�SDWLHQWV�IRU�WKH�DVVHVVPHQW�RI�WKH�TXDOLW\�RI�OLIH�

ɊȿɁɍɅɖɌȺɌɕ�ȾɂɇȺɆɂɑȿɋɄɈȽɈ�ɋɄɊɂɇɂɇȽȺ�
ɊȿɌɂɇɈɉȺɌɂɂ�ɇȿȾɈɇɈɒȿɇɇɕɏ�ȼ�ɄɍɊɋɄɈɃ�ɈȻɅȺɋɌɂ�
ɁȺ�ɉȿɊɂɈȾ�ɋ������ɉɈ������ɝ�
Ⱥ�ɋ��Ʉɥɢɦɤɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɇ�ȼ��Ɇɟɞɜɟɞɟɜɚ
Ʉɭɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɭɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɚɛɨɥɟɜɚɟɦɨɫɬɶ� ɪɟɬɢɧɨɩɚɬɢɟɣ� ɧɟɞɨɧɨɲɟɧɧɵɯ� �Ɋɇ��
ɜ� ɪɚɡɧɵɯ� ɫɬɪɚɧɚɯ� ɦɢɪɚ� ɜɚɪɶɢɪɭɟɬ� ɜ� ɩɪɟɞɟɥɚɯ� ��±����� ɍɪɨɜɟɧɶ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɤɚɱɟɫɬɜɚ� ɧɟɨɧɚɬɨɥɨɝɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ�ɢ�ɦɟɬɨɞɨɜ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�
ɜɵɠɢɜɚɟɦɨɫɬɢ� ɝɥɭɛɨɤɨ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ�� ɱɬɨ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ�
ɫɬɟɩɟɧɢ� ɜɥɢɹɟɬ� ɧɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɚɧɚɥɢɡ�
ɞɢɧɚɦɢɤɢ�ɫɬɪɭɤɬɭɪɵ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�Ɋɇ�ɜ�Ʉɭɪɫɤɨɣ�ɨɛɥɚɫɬɢ�ɡɚ�ɩɟɪɢɨɞ�
ɫ� ����� ɩɨ� ����� ɝ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɧɚɫɬɨɹɳɟɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɫɥɭɠɢɥɢ�ɞɚɧɧɵɟ��ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɯɨɞɟ�ɚɧɚɥɢɡɚ�ɪɚɛɨɬɵ�
ɬɪɟɯɷɬɚɩɧɨɣ�ɫɢɫɬɟɦɵ�ɨɤɚɡɚɧɢɹ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�ɞɟɬɹɦ�ɫ�
Ɋɇ��ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ�ɜ�Ʉɭɪɫɤɨɣ�ɨɛɥɚɫɬɢ��ɇɚ���ɦ�ɷɬɚɩɟ�ɩɪɨɢɫɯɨɞɢɬ�
ɩɟɪɜɢɱɧɨɟ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɜ� ɨɬɞɟɥɟɧɢɢ�
ɜɵɯɚɠɢɜɚɧɢɹ�ɧɟɞɨɧɨɲɟɧɧɵɯ�ɈȻɍɁ�©Ɉɛɥɚɫɬɧɨɣ�ɩɟɪɢɧɚɬɚɥɶɧɵɣ�ɰɟɧɬɪª�
�Ɉɉɐ�� ɝ�� Ʉɭɪɫɤɚ�� Ɉɫɦɨɬɪ� ɧɟɞɨɧɨɲɟɧɧɨɝɨ� ɪɟɛɟɧɤɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜ� ɤɸɜɟɡɟ� ɜɪɚɱɨɦ�ɨɮɬɚɥɶɦɨɥɨɝɨɦ� ɫ� ɩɨɦɨɳɶɸ�
ɩɟɞɢɚɬɪɢɱɟɫɤɨɣ� ɪɟɬɢɧɚɥɶɧɨɣ� ɤɚɦɟɪɵ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɧɟɨɧɚɬɨɥɨɝɚ��
ɉɪɢ�ɜɵɹɜɥɟɧɢɢ�Ɋɇ�ɨɫɦɨɬɪɵ�ɩɪɨɜɨɞɹɬɫɹ�ɤɚɠɞɵɟ��±��ɞɧɹ�ɞɨ�ɩɨɥɧɨɝɨ�
ɫɩɨɧɬɚɧɧɨɝɨ� ɪɟɝɪɟɫɫɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢɥɢ� ɞɨ� ɩɨɹɜɥɟɧɢɹ� ɩɨɤɚɡɚɧɢɣ� ɤ�
ɧɟɨɬɥɨɠɧɨɣ� ɤɨɚɝɭɥɹɰɢɢ� ɫɟɬɱɚɬɤɢ�� ɤɨɬɨɪɚɹ� ɩɪɨɜɨɞɢɬɫɹ� ɜ� ɬɟɱɟɧɢɟ� ���
ɱɚɫɨɜ��ɇɚ���ɦ�ɷɬɚɩɟ�ɩɨɫɥɟ�ɜɵɩɢɫɤɢ�ɢɡ�Ɉɉɐ�ɞɢɫɩɚɧɫɟɪɧɨɟ�ɧɚɛɥɸɞɟɧɢɟ�
ɩɪɨɞɨɥɠɚɟɬɫɹ� ɜ� ɤɚɛɢɧɟɬɟ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɧɚɛɥɸɞɟɧɢɹ� ɞɟɬɟɣ� ɫ� Ɋɇ��
ɨɪɝɚɧɢɡɨɜɚɧɧɨɦ�ɧɚ�ɛɚɡɟ�ɈȻɍɁ�©Ɉɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɚɹ�ɛɨɥɶɧɢɰɚª��ɈȻ��
ɝ��Ʉɭɪɫɤɚ��ɉɪɨɜɨɞɢɬɫɹ�ɥɚɡɟɪɧɨɟ�ɥɟɱɟɧɢɟ�ɜ�ɫɥɭɱɚɟ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɧɚɛɥɸɞɟɧɢɟɦ� ɜ� ɤɚɛɢɧɟɬɟ� ɤɚɬɚɦɧɟɡɚ��
ɇɚ� ��ɦ� ɷɬɚɩɟ� ɩɪɢ� ɫɨɱɟɬɚɧɢɢ� Ɋɇ� ɫ� ɤɚɬɚɪɚɤɬɨɣ� ɢ� ɞɚɥɶɧɟɣɲɟɦ�
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ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɨɜɨɞɢɬɫɹ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɹ� ɜ� ɈȻ�
ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�� ȼ� ɬɹɠɟɥɵɯ� ɫɥɭɱɚɹɯ� ɩɪɢ�
ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɨɬɫɥɨɣɤɢ�ɫɟɬɱɚɬɤɢ�ɞɟɬɢ�ɧɚɩɪɚɜɥɹɸɬɫɹ�ɜ�ɮɟɞɟɪɚɥɶɧɵɟ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɟ�ɰɟɧɬɪɵ��Ɂɚ�ɩɟɪɢɨɞ�����±
�����ɝɝ��ɜ�Ʉɭɪɫɤɨɣ�ɨɛɥɚɫɬɢ�ɪɨɞɢɥɨɫɶ�������ɦɥɚɞɟɧɰɟɜ������ɦɚɥɵɲɟɣ�
ɪɨɞɢɥɢɫɶ�ɧɟɞɨɧɨɲɟɧɧɵɦɢ������ɞɟɬɟɣ�ɩɨɹɜɢɥɢɫɶ�ɧɚ�ɫɜɟɬ�ɧɚ�ɫɪɨɤɟ����
ɧɟɞɟɥɢ�ɢ�ɦɟɧɶɲɟ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɢ�ɜɫɟɯ�ɞɟɬɟɣ��ɪɨɞɢɜɲɢɯɫɹ�ɫ������
ɩɨ������ɝ��Ɋɇ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ�����ɦɥɚɞɟɧɰɟɜ�����������ɩɪɢ�ɷɬɨɦ�Ɋɇ�
,�ɫɬɟɩɟɧɢ�ɧɚɛɥɸɞɚɥɚɫɶ�ɭ����ɦɥɚɞɟɧɰɟɜ�����������,,�±�ɭ����ɦɥɚɞɟɧɰɟɜ�
���������� ,,,� ±� ɭ� ���ɦɥɚɞɟɧɰɟɜ� ���������� ɡɚɞɧɹɹ� ɚɝɪɟɫɫɢɜɧɚɹ�ɮɨɪɦɚ�
Ɋɇ�ɜɵɹɜɥɹɥɚɫɶ�ɭ���ɞɟɬɟɣ�������ȼ������ɝ��Ɋɇ�ɨɬɦɟɱɚɥɚɫɶ�ɭ����ɞɟɬɟɣ��
ɩɪɢ� ɷɬɨɦ�ɜ� ɫɬɪɭɤɬɭɪɟ� ɜɵɹɜɥɟɧɧɨɣ�Ɋɇ�ɧɚ�ɞɨɥɸ� ,� ɫɬɟɩɟɧɢ�ɩɪɢɲɥɨɫɶ�
��� ɞɟɬɟɣ� ���������� ,,� ±� ��� ɞɟɬɟɣ� ���������� ,,,� ±� �� ɪɟɛɟɧɤɚ� ���������
ɡɚɞɧɹɹ�ɚɝɪɟɫɫɢɜɧɚɹ�ɮɨɪɦɚ�Ɋɇ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ���ɦɥɚɞɟɧɰɟɜ����������
ȼ� ����� ɝ�� ɡɚɛɨɥɟɜɚɧɢɟ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ� ɭ� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɫɪɟɞɢ�
ɤɨɬɨɪɵɯ� ,� ɫɬɟɩɟɧɶ� ±� ɭ� ��� ɞɟɬɟɣ� ���������� ,,� ±� ɭ� ��� ɞɟɬɟɣ� ���������
,,,�±�ɭ���ɞɟɬɟɣ�����������ɡɚɞɧɹɹ�ɚɝɪɟɫɫɢɜɧɚɹ�ɮɨɪɦɚ�Ɋɇ�ɢɦɟɥɚ�ɦɟɫɬɨ�
ɭ� �� ɞɟɬɟɣ� ��������� ȼ� ����� ɝ�� ɢɡɭɱɚɟɦɚɹ� ɨɮɬɚɥɶɦɨɩɚɬɨɥɨɝɢɹ� ɛɵɥɚ�
ɨɛɧɚɪɭɠɟɧɚ� ɭ� ��� ɦɥɚɞɟɧɰɟɜ�� ,� ɫɬɟɩɟɧɶ� ɨɩɪɟɞɟɥɢɥɢ� ɭ� ��� ɪɟɛɟɧɤɚ�
����������,,�±�ɭ����ɞɟɬɟɣ�����������,,,�±�ɭ����ɞɟɬɟɣ�����������ɡɚɞɧɸɸ�
ɚɝɪɟɫɫɢɜɧɭɸ�ɮɨɪɦɭ�Ɋɇ�±�ɭ���ɪɟɛɟɧɤɚ����������Ɂɚ���ɝɨɞɚ�ɩɨ�ɩɨɜɨɞɭ�Ɋɇ�
ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ����ɨɩɟɪɚɰɢɣ�ɥɚɡɟɪɧɨɣ�ɤɨɚɝɭɥɹɰɢɢ�ɫɟɬɱɚɬɤɢ��ȼɵɜɨɞɵ��
ȼ������ɝ��ɤɨɥɢɱɟɫɬɜɨ�ɡɚɞɧɢɯ�ɚɝɪɟɫɫɢɜɧɵɯ�ɮɨɪɦ�Ɋɇ�ɢ�Ɋɇ�,,,�ɫɬɟɩɟɧɢ�
ɨɫɬɚɥɨɫɶ�ɩɪɟɠɧɢɦ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ������ɝ��ɑɚɫɬɨɬɚ�ɪɚɡɜɢɬɢɹ�Ɋɇ� ,�ɢ�
,,�ɫɬɟɩɟɧɢ�ɭɦɟɧɶɲɢɥɚɫɶ�ɧɚ��������ɢ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ȼ������ɝ��
ɨɬɦɟɱɚɥɨɫɶ� ɭɜɟɥɢɱɟɧɢɟ� ɱɚɫɬɨɬɵ� ɜɵɹɜɥɟɧɢɹ� Ɋɇ� ɜɫɟɯ� ɬɪɟɯ� ɫɬɟɩɟɧɟɣ��
,�ɫɬɟɩɟɧɢ�±�ɧɚ��������,,�ɫɬɟɩɟɧɢ�±�ɧɚ��������,,,�ɫɬɟɩɟɧɢ�±�ɧɚ������ɜ�
ɫɪɚɜɧɟɧɢɢ�ɫ������ ɝ��Ɉɞɧɚɤɨ�ɱɢɫɥɨ�ɜɵɹɜɥɟɧɧɵɯ�ɡɚɞɧɢɯ�ɚɝɪɟɫɫɢɜɧɵɯ�
ɮɨɪɦ�Ɋɇ�ɭɦɟɧɶɲɢɥɨɫɶ�ɧɚ������ȼ������ɝ��ɧɚɛɥɸɞɚɥɨɫɶ�ɫɧɢɠɟɧɢɟ�ɞɨɥɢ�
ɜɵɹɜɥɟɧɧɵɯ�Ɋɇ�,�ɢ�,,�ɫɬɟɩɟɧɟɣ�ɧɚ��������ɢ�����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ������ɝ��ɍɜɟɥɢɱɟɧɢɟ�ɪɟɝɢɫɬɪɚɰɢɢ�ɫɥɭɱɚɟɜ�Ɋɇ�,,,�ɫɬɟɩɟɧɢ�
ɧɚ� ����� ɢ� ɭɦɟɧɶɲɟɧɢɟ� ɜɵɹɜɥɟɧɢɹ� ɡɚɞɧɟɣ� ɚɝɪɟɫɫɢɜɧɨɣ� ɮɨɪɦɵ� Ɋɇ�
ɧɚ�����ɫɨɜɩɚɞɚɸɬ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦ�ɩɟɪɢɨɞɨɦ������ɝ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɚɤɬɢɜɧɵɣ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɫɤɪɢɧɢɧɝ�� ɫɜɨɟɜɪɟɦɟɧɧɨ� ɩɪɨɜɟɞɟɧɧɨɟ�
ɥɟɱɟɧɢɟ�ɩɨɡɜɨɥɹɸɬ�ɩɪɟɞɨɬɜɪɚɬɢɬɶ�ɢɥɢ�ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ�ɩɟɪɟɯɨɞ�Ɋɇ�ɜ�
ɢɧɜɚɥɢɞɢɡɢɪɭɸɳɢɟ�ɫɬɚɞɢɢ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�0�9��0HGYHGHYD
.XUVN�6WDWH�0HGLFDO�8QLYHUVLW\��.XUVN��5XVVLD

,QWURGXFWLRQ��7KH�LQFLGHQFH�RI�UHWLQRSDWK\�RI�SUHPDWXUH�QHZERUQV��531��
LQ� GLIIHUHQW� FRXQWULHV� YDULHV� EHWZHHQ� ��±����� 3UHYDOHQFH� GHSHQGV� RQ�
WKH�TXDOLW\�RI�QHRQDWDO�FDUH�DQG�LQWHQVLYH�QXUVLQJ�WHFKQLTXHV�� OHDGLQJ�WR�
LQFUHDVHG� VXUYLYDO� RI� SUHWHUP� QHZERUQV�� ZKLFK� VLJQL¿FDQWO\� DIIHFW� WKH�
LQFLGHQFH� RI� WKH� GLVHDVH�� $LP�� 7R� DQDO\]H� WKH� G\QDPLFV� RI� PRUELGLW\�
VWUXFWXUH�531�LQ�.XUVN�UHJLRQ�LQ�WKH�SHULRG�IURP������WR�������0DWHULDOV�
DQG�PHWKRGV��7KH�PDWHULDO�RI�WKH�SUHVHQW�VWXG\�XVHG�GDWD�REWDLQHG�IURP�
WKH�DQDO\VLV�RI�WKH�WKUHH��VWDJH�V\VWHP�SURYLGLQJ�H\H�FDUH�IRU�FKLOGUHQ�ZLWK�
53�� IXQFWLRQLQJ� LQ� WKH�.XUVN� UHJLRQ��'XULQJ� WKH�¿UVW� VWDJH� SULPDU\� H\H�
H[DPLQDWLRQ� LQ� WKH�GHSDUWPHQW�RI�QXUVLQJ�RI�SUHPDWXUH�QHZERUQV�DW� WKH�
³5HJLRQDO�3HULQDWDO�&HQWHU´��53&��RI�.XUVN��7KH�LQVSHFWLRQ�RI�SUHPDWXUH�
EDE\� LV� FDUULHG� RXW� �EDE\� LQ� WKH� LQFXEDWRU�� E\� DQ� RSKWKDOPRORJLVW� LQ�
WKH� SHGLDWULF� UHWLQDO� FDPHUD� LQ� WKH� SUHVHQFH� RI� D� QHRQDWRORJLVW�� ,Q� FDVH�
RI� LGHQWL¿FDWLRQ� RI� 531� H[DPLQDWLRQV� DUH� KHOG� HYHU\� �±�� GD\V� XQWLO�
VSRQWDQHRXV�UHJUHVVLRQ�RI�WKH�GLVHDVH�KDSSHQV�RU�XQWLO�WKH�LQGLFDWLRQV�IRU�
HPHUJHQF\�SKRWRFRDJXODWLRQ��ZKLFK� LV�KHOG�ZLWKLQ����KRXUV��'XULQJ� WKH�
VHFRQG�VWDJH�DIWHU�GLVFKDUJH�IURP�53&��G\QDPLF�REVHUYDWLRQ�RI�FKLOGUHQ�
ZLWK�531� LV� FRQWLQXHG�� DV� RUJDQL]HG�RQ� WKH� EDVLV� RI� ³(\H�+RVSLWDO´� RI�
.XUVN��/DVHU�WUHDWPHQW�LV�SHUIRUPHG�WKH�FDVH�RI�SURJUHVVLRQ�RI�WKH�GLVHDVH��
ZLWK� VXEVHTXHQW� RI� FDWDPQHVLV� DW� WKH� RI¿FH�� 'XULQJ� VWDJH� ,,,� LQ� FDVH�
FRPELQDWLRQ�RI�53�DQG�FDWDUDFW�DQG�ZLWK�IXUWKHU�SURJUHVVLRQ�RI�WKH�GLVHDVH�
KRVSLWDOL]DWLRQ� LQ� WKH� 21� LV� SURYLGHG� IRU� VXUJLFDO� WUHDWPHQW�� ,Q� VHYHUH�
FDVHV� ZKHQ� UHWLQDO� GHWDFKPHQW� RFFXUV� WKH� FKLOGUHQ� DUH� VHQW� WR� IHGHUDO�
VSHFLDOL]HG� RSKWKDOPRORJLFDO� FHQWHUV�� 'XULQJ� WKH� SHULRG� RI� ����±������
������ EDELHV� ZHUH� ERUQ� LQ� .XUVN� UHJLRQ�� ���� EDELHV� ZHUH� SUHPDWXUH��
����FKLOGUHQ�ZHUH�ERUQ�DW�ZHHN����RU� OHVV��5HVXOWV��$PRQJ�DOO�FKLOGUHQ�
ERUQ�IURP������WR������53�ZDV�GHWHFWHG�LQ�����LQIDQWV�����������ZKLOH�
53�RI��VW�GHJUHH�ZDV�REVHUYHG�LQ����LQIDQWV������������QG�±����LQIDQWV�
����������WKH�WKLUG�±����EDELHV�����������DQ�DJJUHVVLYH�IRUP�RI�SRVWHULRU�
RI�531�ZDV�GHWHFWHG�LQ���FKLOGUHQ�������,Q������WKH�531�ZDV�REVHUYHG�
LQ� ��� FKLOGUHQ��ZKLOH� LQ� WKH� VWUXFWXUH� LGHQWL¿HG�51� VKDUH� RI� �VW� GHJUHH�

KDG����FKLOGUHQ������������QG�±����FKLOGUHQ������������UG�±���FKLOGUHQ�
��������� DQ� DJJUHVVLYH� IRUP� RI� EDFN� 531� ZDV� GHWHFWHG� LQ� �� LQIDQWV�
���������,Q������WKH�GLVHDVH�RFFXUUHG�LQ����QHZERUQV��DPRQJ�WKRVH��¿UVW�
GHJUHH�±����FKLOGUHQ�����������VHFRQG�±�LQ����FKLOGUHQ����������WKLUG�±�LQ�
��FKLOGUHQ�����������DQ�DJJUHVVLYH�SRVWHULRU�IRUP�RI�531�ZDV�SUHVHQW�LQ�
��FKLOGUHQ����������,Q������WKH�RSKWKDOPRSDWKRORJ\�LQ�VWXG\�ZDV�IRXQG�
LQ����LQIDQWV��¿UVW�GHJUHH�ZDV�GHWHUPLQHG�LQ����FKLOGUHQ�����������VHFRQG�
±�LQ����FKLOGUHQ�����������WKLUG�±�LQ����FKLOGUHQ�����������DQ�DJJUHVVLYH
SRVWHULRU�IRUP�RI�53�RFFXUUHG�LQ���FKLOG����������,Q���\HDUV�DW�WKH�531����
ODVHU� SKRWRFRDJXODWLRQ� RSHUDWLRQV�ZHUH� FRQGXFWHG��&RQFOXVLRQ�� ,Q� �����
WKH� QXPEHU� RI� SRVWHULRU� DJJUHVVLYH� IRUPV�RI�531�DQG�531� ,,,� GHJUHHV�
UHPDLQHG�XQFKDQJHG�FRPSDUHG�ZLWK�������7KH�LQFLGHQFH�RI�531�,�DQG�,,�
GHFUHDVHG�E\��������DQG�����UHVSHFWLYHO\��,Q������WKHUH�ZDV�DQ�LQFUHDVH�
LQ�WKH�GHWHFWLRQ�UDWH�RI�DOO�WKUHH�GHJUHHV�531��,�GHJUHH�E\��������,,�GHJUHH�
±�E\��������,,,�GHJUHH�±������LQ�FRPSDULVRQ�ZLWK�������+RZHYHU�� WKH
QXPEHU� RI� LGHQWL¿HG� DJJUHVVLYH� SRVWHULRU� IRUPV� RI� 531� GHFUHDVHG� E\�
����� ,Q� ����� WKH� REVHUYHG�GHFOLQH� LQ� WKH� SURSRUWLRQ� RI� LGHQWL¿HG�531�
,�DQG�,,�GHJUHHV�WR��������DQG������UHVSHFWLYHO\��FRPSDUHG�ZLWK�������
7KH� LQFUHDVH� LQ� UHJLVWUDWLRQ� RI� FDVHV� RI� ,,,� GHJUHH� 531� E\� ����� DQG�
GHFUHDVH�RI�GHWHFWLRQ�RI�DJJUHVVLYH�SRVWHULRU�IRUP�53�E\�����FRLQFLGHV�
ZLWK�WKH�VDPH�UHVXOWV�LQ�WKH�VDPH�SHULRG�LQ�������7KXV��WKH�DFWLYH�G\QDPLF�
VFUHHQLQJ��WUHDWPHQW�FRQGXFWHG�LQ�JRRG�WLPH�FDQ�SUHYHQW�RU�PLQLPL]H�WKH�
WUDQVLWLRQ�RI�531�WR�LQYDOLGLW\�

ɗɎɎȿɄɌɂȼɇɈɋɌɖ�Ʌȿɑȿɇɂə�ɉȿɊȼɂɑɇɈɃ�
ɈɌɄɊɕɌɈɍȽɈɅɖɇɈɃ�ȽɅȺɍɄɈɆɕ�ɅȺɁȿɊɈɆ�ɇȺ�ɉȺɊȺɏ�
ɆȿȾɂ
Ⱥ�ɇ��Ȼɚɛɚɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ȼ��Ʉɪɟɦɤɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɟɟ� ��� ɥɟɬ� ɧɚɡɚɞ� Ɇ�Ɇ�� Ʉɪɚɫɧɨɜɵɦ� ɜɩɟɪɜɵɟ�
ɛɵɥɨ� ɩɪɟɞɥɨɠɟɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɥɚɡɟɪɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɞɥɹ�
ɦɢɤɪɨɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɜ� ɍɉɄ� ɜ� ɰɟɥɹɯ� ɥɟɱɟɧɢɹ�
ɝɥɚɭɤɨɦɵ�� ɉɪɟɢɦɭɳɟɫɬɜɚ� ɥɚɡɟɪɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɯɢɪɭɪɝɢɱɟɫɤɢɦɢ�ɨɩɟɪɚɰɢɹɦɢ�±�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɦɚɥɚɹ�ɬɪɚɜɦɚɬɢɱɧɨɫɬɶ��
ɞɨɡɢɪɨɜɚɧɧɨɫɬɶ� ɩɪɨɜɨɞɢɦɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɜ� ɯɨɞɟ� ɨɩɟɪɚɰɢɢ��
ɯɨɪɨɲɚɹ� ɩɟɪɟɧɨɫɢɦɨɫɬɶ� ɥɚɡɟɪɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�� ɫɪɚɜɧɢɬɟɥɶɧɨ�
ɤɨɪɨɬɤɢɣ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɣ� ɩɟɪɢɨɞ�� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ�
ɥɚɡɟɪɧɵɯ� ɨɩɟɪɚɰɢɣ� ɜ� ɚɦɛɭɥɚɬɨɪɧɵɯ� ɭɫɥɨɜɢɹɯ�� Ⱦɚɧɧɚɹ� ɪɚɛɨɬɚ�
ɩɨɫɜɹɳɟɧɚ� ɢɡɭɱɟɧɢɸ� ɢ� ɨɰɟɧɤɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɧɨɜɵɯ� ɦɟɬɨɞɢɤ�
ɥɚɡɟɪɧɨɝɨ� ɥɟɱɟɧɢɹ� ɝɥɚɭɤɨɦɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ�
ɥɚɡɟɪɧɵɯ� ɭɫɬɚɧɨɜɨɤ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɩɪɟɞɟɥɟɧɢɟ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɨɪɢɝɢɧɚɥɶɧɨɣ� ɥɚɡɟɪɧɨɣ� ɦɟɬɨɞɢɤɢ� ɞɥɹ�
ɥɟɱɟɧɢɹ� ɩɟɪɜɢɱɧɨɣ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ� ɝɥɚɭɤɨɦɵ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɧɨɜɨɣ�ɨɬɟɱɟɫɬɜɟɧɧɨɣ�ɥɚɡɟɪɧɨɣ�ɭɫɬɚɧɨɜɤɢ�ɧɚ�ɩɚɪɚɯ�ɦɟɞɢ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɩɚɰɢɟɧɬɵ� ɫ� ɉɈɍȽ� ,±
,,� ɫɬɚɞɢɣ� ɫ� ɜɵɫɨɤɢɦ� ȼȽȾ� ɧɚ� ɮɨɧɟ� ɢɦɟɸɳɟɣɫɹ� ɝɢɩɨɬɟɧɡɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ɩɪɨɜɨɞɢɥɢ� ɨɩɟɪɚɬɢɜɧɨɟ� ɥɟɱɟɧɢɟ� ±� ɆɅɌɉ�
������ ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɠɟɥɬɨ�ɡɟɥɟɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɥɚɡɟɪɚ� ɧɚ� ɩɚɪɚɯ�
ɦɟɞɢ� ɫ� ɞɥɢɧɨɣ� ɜɨɥɧ� ���� ɢ� ���� ɧɦ�� ȼɨ� ��ɣ� ɝɪɭɩɩɟ� �ɤɨɧɬɪɨɥɶɧɨɣ��
ɩɪɨɜɨɞɢɥɢ� ȺɅɌɉ� ����� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɢɧɟ�ɡɟɥɟɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ�
ɚɪɝɨɧɨɜɨɝɨ� ɥɚɡɟɪɚ� ɫ� ɞɥɢɧɨɣ� ɜɨɥɧ� ���� ɢ� ���� ɧɦ� ɩɨ� ɤɥɚɫɫɢɱɟɫɤɨɣ�
ɦɟɬɨɞɢɤɟ�� Ȼɨɥɶɧɵɦ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɩɪɨɜɨɞɢɥɨɫɶ� ɤɨɦɩɥɟɤɫɧɨɟ�
ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɜɢɡɨɦɟɬɪɢɹ�� ɩɟɪɢɦɟɬɪɢɹ��
ɛɢɨɦɢɤɪɨɫɤɨɩɢɹ�� ɝɨɧɢɨɫɤɨɩɢɹ�� ɨɮɬɚɥɶɦɨɫɤɨɩɢɹ� ɜ� ɩɪɹɦɨɦ� ɜɢɞɟ��
ɬɨɧɨɦɟɬɪɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɨɰɟɧɢɜɚɥɢɫɶ� ɧɚ� ���
����������ɢ����ɣ�ɞɟɧɶ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��Ⱦɢɧɚɦɢɱɟɫɤɨɟ�ɧɚɛɥɸɞɟɧɢɟ�ɡɚ�
ɩɚɰɢɟɧɬɚɦɢ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɱɟɪɟɡ�
��� ���� ��� ɦɟɫ� ɫ� ɨɛɹɡɚɬɟɥɶɧɵɦ� ɩɪɢɦɟɧɟɧɢɟɦ� ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ�
ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɝɥɚɡ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ȼɵɥɨ� ɨɛɫɥɟɞɨɜɚɧɨ� ���
ɩɚɰɢɟɧɬɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɉɟɪɜɭɸ� �ɨɫɧɨɜɧɭɸ�� ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ� ��� ɛɨɥɶɧɵɯ� ���� ɝɥɚɡ��� ɜɬɨɪɭɸ� ɝɪɭɩɩɭ� ±� ��� ɛɨɥɶɧɵɯ� ����
ɝɥɚɡ���Ȼɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɚɰɢɟɧɬɚɦɢ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɨɣ�ɭ�ɩɚɰɢɟɧɬɨɜ��ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�ɩɟɪɢɨɞ�
ɢɦɟɥ� ɛɨɥɟɟ� ɝɥɚɞɤɨɟ� ɬɟɱɟɧɢɟ�� Ȼɨɥɟɜɨɣ� ɫɢɧɞɪɨɦ� ɨɬɦɟɱɚɥɫɹ� ɪɟɠɟ� ɢ�
ɛɵɥ�ɦɟɧɟɟ�ɜɵɪɚɠɟɧ��ɱɟɦ�ɜ�ɨɛɵɱɧɨɣ�ɩɪɚɤɬɢɤɟ��ɉɟɪɢɮɟɪɢɱɟɫɤɨɟ�ɩɨɥɟ�
ɡɪɟɧɢɹ� ɡɚ� ɷɬɨ� ɜɪɟɦɹ� ɧɟ� ɢɡɦɟɧɢɥɨɫɶ� ɧɢ� ɭ� ɨɞɧɨɝɨ� ɛɨɥɶɧɨɝɨ� ɜ� ɨɛɟɢɯ�
ɝɪɭɩɩɚɯ�� ɇɨɪɦɚɥɢɡɚɰɢɹ� ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ� ɢ� ɫɬɚɛɢɥɢɡɚɰɢɹ� ɮɭɧɤɰɢɣ�
ɝɥɚɡɚ�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɞɨɫɬɢɝɧɭɬɵ�ɜ�����ɫɥɭɱɚɟɜ��ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
±� ɜ� ���� ɫɥɭɱɚɟɜ�� ȼɵɜɨɞɵ�� Ɉɬɟɱɟɫɬɜɟɧɧɵɣ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɣ
ɥɚɡɟɪ� ɧɚ� ɩɚɪɚɯ� ɦɟɞɢ� ©əɯɪɨɦɚ�Ɇª� ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ� ɫɟɛɹ� ɜ� ɤɥɢɧɢɤɟ�
ɤɚɤ� ɷɮɮɟɤɬɢɜɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ�� ɩɨɡɜɨɥɹɸɳɢɣ� ɩɪɨɜɨɞɢɬɶ� ɥɚɡɟɪɧɵɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɧɚɩɪɚɜɥɟɧɧɵɟ� ɧɚ� ɨɛɟɫɩɟɱɟɧɢɟ� ɤɨɦɩɟɧɫɚɰɢɢ�
ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ�ɩɪɢ�ɉɈɍȽ�
�
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()),&$&<�2)�&223(5�9$3285�/$6(5�,1�35,0$5<�23(1�
$1*/(�*/$8&20$�75($70(17
$�1��%DEDHY
6FLHQWLILF�$GYLVRU�±�'0HG6FL��3URI��(�9��.UHPNRYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��
5XVVLD

,QWURGXFWLRQ��0RUH�WKDQ����\HDUV�DJR�0�0��.UDVQRY�ZDV�WKH�¿UVW�WLPH�RIIHUHG�
XVH�RI� ODVHU� UDGLDWLRQ� IRU�PLFURVXUJLFDO� LQWHUYHQWLRQV� LQ� WKH�DQJOH�RI� WKH�
DQWHULRU�FKDPEHU�IRU�JODXFRPD�WUHDWPHQW��$GYDQWDJH�RI�ODVHU�LQWHUYHQWLRQV�
LQ�FRPSDULVRQ��ZLWK�VXUJHULHV��LV�±�UHODWLYH�VPDOO�LQMXU\��GRVDJH�RI�FDUULHG�
RXW�LQWHUYHQWLRQ�GXULQJ�RSHUDWLRQ��JRRG�VKLSSLQJ�RI�ODVHU�LQÀXHQFH��UDWKHU�
VKRUW� UHKDELOLWDWLRQ�SHULRG�� SRVVLELOLW\� RI� FDUU\LQJ�RXW� ODVHU� RSHUDWLRQ� LQ�
RXW�SDWLHQW�FRQGLWLRQV��7KLV�ZRUN�LV�GHYRWHG�WR�VWXG\LQJ�DQG�DQ�DVVHVVPHQW�
RI�HI¿FLHQF\�RI�QHZ�WHFKQLTXHV�RI�ODVHU�WUHDWPHQW�RI�JODXFRPD��ZLWK�XVH�
RI�GRPHVWLF�ODVHU�PDFKLQHV��$LP��7R�HYDOXDWH�DQ�HI¿FDF\�RI�D�GHYHORSHG�
ODVHU�PHWKRG� RI� WUHDWPHQW� RI� 32$*�ZLWK� WKH� XVDJH� RI� D� QHZ� GRPHVWLF�
FRRSHU�YDSRXU�ODVHU�GHYLFH��<DKURPD�0���0DWHULDOV�DQG�PHWKRGV��3DWLHQWV�
ZLWK� 32$*� DQG� XQVWDEOH� KLJK� ,23� OHYHO� LQ� WKH� K\SRWHQVLYH� WKHUDS\�
ZHUH� LQFOXGHG� LQWR� WKH� VWXG\�� ,Q� WKH� ¿UVW� JURXS� ±� PLFURLPSXOVH� ODVHU�
WUDEHFXORSODVW\� �0/73�������ZLWK� WKH�XVDJH�RI�FRRSHU�YDSRU� ODVHU�ZLWK�
ZDYH�OHQJWK�����DQG�����QP�ZDV�FDUULHG�RXW��,Q�WKH�VHFRQG��FRQWURO��JURXS�
DUJRQ�ODVHU�WUDEHFXORSODVW\��$/73�������ZLWK�WKH�XVDJH�RI�DUJRQ�ODVHU�EOXH�
DQG�JUHHQ�UDGLDWLRQ������DQG�����QP�ZDYH�OHQJWK�ZDV�SHUIRUPHG��,Q�ERWK�
JURXSV�FRPSOH[�RSKWKDOPRORJLFDO�H[DPLQDWLRQ�ZDV�FDUULHG�RXW��YLVRPHWU\��
SHULPHWU\�� ELRPLFURVFRS\�� JRQLRVFRS\�� RSKWKDOPRVFRS\� DQG� WRQRPHWU\��
5HVXOWV�RI�VXUJLFDO�WUHDWPHQW�ZHUH�HYDOXDWHG�RQ��������������DQG����GD\V�
DIWHU�WKH�RSHUDWLRQ��([DPLQDWLRQV�ZHUH�UHSHDWHG�LQ��������DQG����PRQWKV�
DIWHU� WKH�VXUJHU\��5HVXOWV�����SDWLHQWV�DW� WKH�DJH����±����\HDUV�ROG�ZHUH�
H[DPLQHG��)LUVW�JURXS�FRQVLVWHG�RI����SDWLHQWV�����H\HV���VHFRQG�RQH�±����
SDWLHQWV�����H\HV���,Q�SRVWRSHUDWLYH�SHULRG�WKHUH�ZHUH�OHVV�FRPSOLFDWLRQV�
UHJLVWHUHG��LQFOXGLQJ�WKH�SDLQ�V\QGURPH��LQ�WKH�¿UVW�JURXS��7KHUH�ZHUH�QR�
FKDQJHV�LQ�WKH�SHULSKHUDO�YLVXDO�¿HOG�LQ�ERWK�JURXSV��1RUPDOL]DWLRQ�RI�WKH�
,23�ZDV�UHDFKHG�LQ�����LQ�WKH�PDLQ�JURXS�DQG�LQ�����LQ�WKH�VHFRQG�RQH��
&RQFOXVLRQ��<DKURPD±0�ODVHU�ZDV�FKDUDFWHUL]HG�E\�JRRG�VWXG\�UHVXOWV�DQG�
FRXOG�EH�XVHG�LQ�WKH�WUHDWPHQW�RI�32$*�

ɋɍɌɈɑɇɈȿ�ɆɈɇɂɌɈɊɂɊɈȼȺɇɂȿ�ɍɊɈȼɇə�
ȼɇɍɌɊɂȽɅȺɁɇɈȽɈ�ȾȺȼɅȿɇɂə�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�
ȽɅȺɍɄɈɆɈɃ�ɉɊɂ�ɉɈɆɈɓɂ�ɍɋɌɊɈɃɋɌȼȺ�75,**(5),6+
Ɉ�Ⱥ��Ȼɟɫɫɨɧɨɜɚ��ɇ�ȿ��Ɏɨɦɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��Ʉɭɪɨɟɞɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɟɪɜɢɱɧɚɹ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɚɹ� ɝɥɚɭɤɨɦɚ� �ɉɈɍȽ�� ±�
ɛɟɫɫɢɦɩɬɨɦɧɨɟ�� ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ� ɢ� ɧɟɨɛɪɚɬɢɦɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ��
ɤɨɬɨɪɨɟ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɥɟɩɨɬɟ� ɩɪɢ� ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɟ�
ɢ� ɨɬɫɭɬɫɬɜɢɢ� ɚɞɟɤɜɚɬɧɨɝɨ� ɥɟɱɟɧɢɹ�� ɉɚɬɨɝɟɧɟɡ� ɝɥɚɭɤɨɦɵ� ɫɜɹɡɚɧ� ɫ�
ɧɚɪɭɲɟɧɢɟɦ� ɨɬɬɨɤɚ� ɜɨɞɹɧɢɫɬɨɣ� ɜɥɚɝɢ� ɜɫɥɟɞɫɬɜɢɟ� ɬɪɚɛɟɤɭɥɨɩɚɬɢɢ��
ɱɬɨ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦ� ɩɨɜɵɲɟɧɢɟɦ� ɭɪɨɜɧɹ�
ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ� ɞɚɜɥɟɧɢɹ� �ȼȽȾ�� ɢ� ɪɚɡɜɢɬɢɟɦ� ɚɬɪɨɮɢɢ� ɡɪɢɬɟɥɶɧɨɝɨ�
ɧɟɪɜɚ��ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�ɩɨɧɢɠɟɧɢɟ�ȼȽȾ�ɞɨ� ɬɨɥɟɪɚɧɬɧɨɝɨ� ɭɪɨɜɧɹ�
ɹɜɥɹɟɬɫɹ� ɟɞɢɧɫɬɜɟɧɧɵɦ� ɩɨɞɬɜɟɪɠɞɟɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɡɚɦɟɞɥɟɧɢɹ�
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɫɨɡɞɚɧɢɹ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɫɨɯɪɚɧɟɧɢɹ�
ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ�� Ɉɞɧɚɤɨ� ɩɨɦɢɦɨ� ɫɪɟɞɧɟɝɨ� ɭɪɨɜɧɹ� ȼȽȾ�
ɫɭɳɟɫɬɜɭɸɬ�ɢ�ɞɪɭɝɢɟ�ɩɚɪɚɦɟɬɪɵ��ɟɝɨ�ɫɭɬɨɱɧɵɟ�ɮɥɸɤɬɭɚɰɢɢ���ɤɨɬɨɪɵɟ�
ɦɨɝɭɬ� ɧɚɪɭɲɚɬɶ� ɦɟɯɚɧɢɡɦɵ� ɝɨɦɟɨɫɬɚɡɚ� ɢ� ɜɵɡɵɜɚɬɶ� ɧɟɪɚɜɧɨɦɟɪɧɵɟ�
ɧɚɝɪɭɡɤɢ� ɧɚ� ɡɪɢɬɟɥɶɧɵɣ� ɧɟɪɜ�� ɱɬɨ� ɭɫɤɨɪɹɟɬ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�
ɡɚɛɨɥɟɜɚɧɢɹ��ɋ� ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�� ɢɡɜɟɫɬɧɨ�� ɱɬɨ� ɚɦɩɥɢɬɭɞɚ� ɤɨɥɟɛɚɧɢɣ�
ȼȽȾ� ɜ� ɧɨɪɦɟ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɫ� ɜɨɡɪɚɫɬɨɦ�� ɚ� ɬɚɤɠɟ� ɜ� ɬɟɱɟɧɢɟ� ɫɭɬɨɤ��
ɫ� ɞɪɭɝɨɣ� ±� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɛɨɥɟɸɳɢɯ� ɝɥɚɭɤɨɦɨɣ�� ɜɟɥɢɱɢɧɚ� ɤɨɥɟɛɚɧɢɣ�
ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ� ɩɪɟɜɵɲɚɟɬ� ɧɨɪɦɚɥɶɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�� ɱɬɨ� ɩɪɢɜɨɞɢɬ�
ɤ� ɭɯɭɞɲɟɧɢɸ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɨɤɚɡɚɧɨ��
ɱɬɨ� ɩɚɰɢɟɧɬɵ� ɫ� ɝɥɚɭɤɨɦɨɣ� ɢɦɟɸɬ� ɧɟɭɫɬɨɣɱɢɜɵɟ� ɤɨɥɟɛɚɧɢɹ�
ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ� ɪɚɡɧɵɯ� ɬɢɩɨɜ� �ɛɨɥɟɟ� ɜɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ȼȽȾ� ɭɬɪɨɦ�
ɢɥɢ� ɜɟɱɟɪɨɦ�� ɚ� ɬɚɤɠɟ� ɧɟɭɫɬɨɣɱɢɜɵɣ�� ɞɧɟɜɧɨɣ� ɢɥɢ� ɩɥɨɫɤɢɣ� ɬɢɩɵ�
ɤɨɥɟɛɚɧɢɣ��� ɋɭɳɟɫɬɜɭɸɳɚɹ� ɩɪɚɤɬɢɤɚ� ɢɡɦɟɪɟɧɢɣ� ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ��
ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɧɚ� ɞɜɭɤɪɚɬɧɵɟ� ɟɝɨ� ɢɡɦɟɪɟɧɢɹ�� ɧɟ�
ɩɨɡɜɨɥɹɟɬ� ɤɚɱɟɫɬɜɟɧɧɨ� ɨɰɟɧɢɬɶ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɭɪɨɜɧɹ�
ȼȽȾ��ȼ�ɷɬɨɣ�ɫɜɹɡɢ�ɩɪɚɤɬɢɱɟɫɤɢɣ�ɢɧɬɟɪɟɫ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɭɫɬɪɨɣɫɬɜɨ�ɞɥɹ�
ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� �7ULJJHU¿VK� 6HQVLPHG�� ɓɜɟɣɰɚɪɢɹ��� ɩɨɡɜɨɥɹɸɳɟɟ�
ɩɪɨɜɨɞɢɬɶ� ɧɟɩɪɟɪɵɜɧɵɟ� ɢɡɦɟɪɟɧɢɹ� ɤɨɥɟɛɚɧɢɣ� ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ��
ȼɩɟɪɜɵɟ� ɷɬɨ� ɭɫɬɪɨɣɫɬɜɨ� ɩɨɡɜɨɥɢɥɨ� ɨɮɬɚɥɶɦɨɥɨɝɚɦ� ɨɫɭɳɟɫɬɜɢɬɶ�
ɪɚɧɧɸɸ�ɞɢɚɝɧɨɫɬɢɤɭ�ɝɥɚɭɤɨɦɵ��ɩɨɞɨɛɪɚɬɶ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ�ɥɟɱɟɧɢɟ��

ɚ� ɬɚɤɠɟ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɟɝɨ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɢɡɭɱɢɬɶ� ɢɡɦɟɧɟɧɢɹ� ɤɨɥɟɛɚɧɢɣ� ɭɪɨɜɧɹ� ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ� ɞɨ� ɢ� ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɝɥɚɭɤɨɦɨɣ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɭɫɬɪɨɣɫɬɜɚ�
7ULJJHU¿VK��ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ�ɞɥɹ�ɤɪɭɝɥɨɫɭɬɨɱɧɨɝɨ�ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɫɹ� ɩɚɰɢɟɧɬ�
Ɍ��� ��� ɥɟɬ�� ɫ� ɞɢɚɝɧɨɡɨɦ� ©ɉɟɪɜɢɱɧɚɹ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɚɹ� ,,� Ⱥ�
ɧɟɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɚɹ� ɝɥɚɭɤɨɦɚ�� ɧɚɱɚɥɶɧɚɹ� ɨɫɥɨɠɧɟɧɧɚɹ� ɤɚɬɚɪɚɤɬɚ�
ɩɪɚɜɨɝɨ� ɝɥɚɡɚª�� Ⱦɥɹ� ɫɭɬɨɱɧɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɛɵɥɨ� ɩɪɢɦɟɧɟɧɨ�
ɦɟɞɢɰɢɧɫɤɨɟ� ɭɫɬɪɨɣɫɬɜɨ� 7ULJJHU¿VK�� ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ� ɫɨɛɨɣ�
ɨɞɧɨɪɚɡɨɜɭɸ� ɫɢɥɢɤɨɧɨɜɭɸ� ɤɨɧɬɚɤɬɧɭɸ� ɥɢɧɡɭ� ɫɨ� ɜɫɬɪɨɟɧɧɵɦ�
ɞɚɬɱɢɤɨɦ��ɩɨɡɜɨɥɹɸɳɢɦ�ɨɛɧɚɪɭɠɢɬɶ�ɢɡɦɟɧɟɧɢɹ�ɤɪɢɜɢɡɧɵ�ɪɨɝɨɜɢɰɵ��
ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɤɨɥɟɛɚɧɢɣ� ɭɪɨɜɧɹ� ȼȽȾ��ɉɚɰɢɟɧɬ� ɧɨɫɢɥ�
ɭɫɬɪɨɣɫɬɜɨ� ɜ� ɬɟɱɟɧɢɟ� ��� ɱ�� ɜɤɥɸɱɚɹ� ɩɟɪɢɨɞɵ� ɛɨɞɪɫɬɜɨɜɚɧɢɹ� ɢ� ɫɧɚ��
ɉɨ�ɢɫɬɟɱɟɧɢɢ�ɷɬɨɝɨ�ɫɪɨɤɚ�ɞɚɧɧɵɟ�ɢɡ�ɭɫɬɪɨɣɫɬɜɚ�ɜ�ɜɢɞɟ�ɷɥɟɤɬɪɨɧɧɨɣ�
ɡɚɩɢɫɢ� ɛɵɥɢ� ɩɪɟɞɚɧɵ� ɜ� ɤɨɦɩɶɸɬɟɪ�� ɝɞɟ� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɩɪɢ� ɩɨɦɨɳɢ� ɜɫɬɪɨɟɧɧɨɣ� ɩɪɨɝɪɚɦɦɵ�� ɫ� ɩɨɫɬɪɨɟɧɢɟɦ� ɝɪɚɮɢɤɚ� ɢ�
ɤɨɪɪɟɥɹɰɢɣ��ɂɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɞɨ� ɢ� ɱɟɪɟɡ� ��ɦɟɫ� ɩɨɫɥɟ�
ɚɧɬɢɝɥɚɭɤɨɦɧɨɣ�ɨɩɟɪɚɰɢɢ�ɩɪɨɧɢɤɚɸɳɟɝɨ�ɬɢɩɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɍɪɨɜɟɧɶ�
ȼȽȾ�ɩɪɚɜɨɝɨ�ɝɥɚɡɚ�ɞɨ�ɨɩɟɪɚɰɢɢ�ɫɨɫɬɚɜɢɥ����ɦɦ�ɪɬ�ɫɬ���ɜ�ɩɟɪɜɭɸ�ɧɟɞɟɥɸ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɨɧ� ɛɵɥ� ɩɨɧɢɠɟɧ� ±� ɞɨ� �±��� ɦɦ� ɪɬ�ɫɬ��� ɱɟɪɟɡ� ɦɟɫɹɰ�
ɫɨɫɬɚɜɢɥ� ��±��� ɦɦ� ɪɬ�ɫɬ�� ɢ� ɨɫɬɚɜɚɥɫɹ� ɧɟɢɡɦɟɧɧɵɦ� ɞɨ� ɫɥɟɞɭɸɳɟɝɨ�
ɤɨɧɬɪɨɥɶɧɨɝɨ�ɩɟɪɢɨɞɚ��Ⱦɚɧɧɵɟ��ɩɨɥɭɱɟɧɧɵɟ�ɩɪɢ�ɩɨɦɨɳɢ�7ULJJHU¿VK��
ɜɵɹɜɢɥɢ� ɧɟɭɫɬɨɣɱɢɜɵɣ� ɭɪɨɜɟɧɶ� ȼȽȾ� ɞɨ� ɩɪɨɜɟɞɟɧɢɹ� ɨɩɟɪɚɰɢɢ�� ɫ�
ɪɚɡɦɚɯɨɦ�ɤɨɥɟɛɚɧɢɣ�ɞɨ���ɦɦ�ɪɬ�ɫɬ��ɢ�ɦɚɤɫɢɦɚɥɶɧɵɦɢ�ɟɝɨ�ɡɧɚɱɟɧɢɹɦɢ�
ɜ�ɩɟɪɢɨɞ�ɨɬ���ɞɨ���ɱɚɫɨɜ�ɭɬɪɚ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɦɚɤɫɢɦɚɥɶɧɨɟ�ɩɨɧɢɠɟɧɢɟ�
ɭɪɨɜɧɹ�ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ�ɛɵɥɨ�ɞɨɫɬɢɝɧɭɬɨ�ɜ�ɩɟɪɢɨɞ�ɨɬ����ɞɨ����ɱɚɫɨɜ��
ɉɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ�ɯɚɪɚɤɬɟɪ�ɫɭɬɨɱɧɨɣ�ɤɪɢɜɨɣ�
ɤɚɪɞɢɧɚɥɶɧɨ�ɢɡɦɟɧɢɥɫɹ��ɤɨɥɟɛɚɧɢɣ�ɨɮɬɚɥɶɦɨɬɨɧɭɫɚ�ɛɨɥɟɟ���ɦɦ�ɪɬ�ɫɬ��
ɨɬɦɟɱɟɧɨ�ɧɟ�ɛɵɥɨ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɟɝɨ�ɤɨɦɩɟɧɫɚɰɢɢ��ȼɵɜɨɞɵ��
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢ�ɩɨɦɨɳɢ�ɭɫɬɪɨɣɫɬɜɚ�7ULJJHU¿VK�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�
ɢ� ɩɨɞɬɜɟɪɠɞɟɧɵ� ɫɭɬɨɱɧɵɟ� ɤɨɥɟɛɚɧɢɹ� ɭɪɨɜɧɹ� ȼȽȾ� ɭ� ɩɚɰɢɟɧɬɚ� ɫ�
ɉɈɍȽ�� ɱɬɨ� ɩɨɡɜɨɥɢɥɨ� ɜɵɛɪɚɬɶ� ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɵɣ� ɬɢɩ� ɥɟɱɟɧɢɹ��
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ� 7ULJJHU¿VK� ɜ� ɩɨɜɫɟɞɧɟɜɧɨɣ� ɩɪɚɤɬɢɤɟ� ɹɜɥɹɸɬɫɹ��
ɧɟɢɧɜɚɡɢɜɧɨɫɬɶ�� ɨɫɭɳɟɫɬɜɥɟɧɢɟ� ɧɟɩɪɟɪɵɜɧɨɝɨ�ɦɨɧɢɬɨɪɢɧɝɚ� ɭɪɨɜɧɹ�
ȼȽȾ�ɞɨ����ɱ�ɜɤɥɸɱɢɬɟɥɶɧɨ��ɚ�ɬɚɤɠɟ�ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɤɚɤ�ɜ�
ɚɦɛɭɥɚɬɨɪɧɨ�ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɣ�ɩɪɚɤɬɢɤɟ��ɬɚɤ�ɢ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�9��.XUR\HGRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3ULPDU\� RSHQ�DQJOH� JODXFRPD� �32$*�� ±� DV\PSWRPDWLF��
SURJUHVVLYH� DQG� LUUHYHUVLEOH� GLVHDVH� WKDW� OHDGV� WR� EOLQGQHVV�� ZLWK� ODWH�
GLDJQRVLV� DQG� ODFN� RI� DGHTXDWH� WUHDWPHQW�� 3DWKRJHQHVLV� RI� JODXFRPD�
LV� DVVRFLDWHG� ZLWK� LPSDLUHG� DTXHRXV� RXWÀRZ� GXH� WUDEHNXORSDWK\��
DFFRPSDQLHG�E\�XQFRQWUROHG� OHYHO�RI� LQWUDRFXODU�SUHVVXUH� �,23��DQG� WKH�
GHYHORSPHQW�RI�RSWLF�QHUYH�DWURSK\��&XUUHQWO\�ORZHULQJ�,23�WR�D�WROHUDQW�
OHYHO�LV�WKH�RQO\�SURYHQ�ZD\�WR�VORZ�WKH�SURJUHVVLRQ�RI�WKH�GLVHDVH��DQG�WR�
FUHDWH�FRQGLWLRQV�IRU�WKH�SUHVHUYDWLRQ�RI�YLVXDO�IXQFWLRQ��+RZHYHU��DSDUW�
IURP�WKH�DYHUDJH�OHYHO�RI�,23��WKHUH�DUH�RWKHU�RSWLRQV��GDLO\�ÀXFWXDWLRQV���
ZKLFK�FDQ�GLVUXSW�WKH�PHFKDQLVPV�RI�KRPHRVWDVLV�DQG�FDXVH�XQHYHQ�ORDGV�
RQ�WKH�RSWLF�QHUYH��ZKLFK�DFFHOHUDWHV� WKH�SURJUHVVLRQ�RI� WKH�GLVHDVH��2Q�
RQH�KDQG��LW�LV�NQRZQ�WKDW�WKH�RVFLOODWLRQ�DPSOLWXGH�LQFUHDVHV�LQ�WKH�UDWH�
RI�DJH��DV�ZHOO�DV�GXULQJ�WKH�GD\��RQ�WKH�RWKHU�±�LQ�SDWLHQWV�VXIIHULQJ�IURP�
JODXFRPD�±�,23�YDOXH�ÀXFWXDWLRQV�H[FHHGLQJ�QRUPDO�OHYHOV��ZKLFK�OHDGV�
WR� GHWHULRUDWLRQ� RI� YLVXDO� IXQFWLRQ�� ,W� LV� QRZ� SURYHQ� WKDW� SDWLHQWV� ZLWK�
JODXFRPD�KDYH�HUUDWLF�ÀXFWXDWLRQV�LQWUDRFXODU�GLIIHUHQW�W\SHV��KLJKHU�,23�
LQ�WKH�PRUQLQJ�RU�LQ�WKH�HYHQLQJ��DV�ZHOO�DV�XQVWDEOH��GD\�RU�ÀDW�YLEUDWLRQ�
PRGHV���7KH�H[LVWLQJ�SUDFWLFH�RI�PHDVXULQJ�LQWUDRFXODU�IRFXVHG�PDLQO\�RQ�
KLV�WZR�WLPH�PHDVXUHPHQW�GRHV�QRW�DOORZ�D�TXDOLWDWLYH�DVVHVVPHQW�RI�WKH�
G\QDPLF� FKDQJHV� LQ� WKH� OHYHO� RI� ,23�� ,Q� WKLV� FRQWH[W�� SDUWLFXODU� LQWHUHVW�
LV� WKH�PRQLWRULQJ� GHYLFH� �7ULJJHU¿VK� 6HQVLPHG�� 6ZLW]HUODQG��� DOORZLQJ�
FRQWLQXRXV� PHDVXUHPHQW� RI� LQWUDRFXODU� ÀXFWXDWLRQV�� )LUVW� WKLV� GHYLFH�
DOORZHG� RSKWKDOPRORJLVWV� WR� LPSOHPHQW� HDUO\� GLDJQRVLV� RI� JODXFRPD��
SLFN� LQGLYLGXDO� WUHDWPHQW�� DV�ZHOO� DV�PRQLWRU� LWV� HIIHFWLYHQHVV��$LP��7R�
VWXG\� ÀXFWXDWLRQV� LQ� WKH� OHYHO� RI� LQWUDRFXODU� FKDQJHV� EHIRUH� DQG� DIWHU�
VXUJHU\� LQ� SDWLHQWV�ZLWK� JODXFRPD� XVLQJ� D� GHYLFH�7ULJJHU¿VK�� GHVLJQHG�
IRU�PRQLWRULQJ�DURXQG�WKH�FORFN��0DWHULDOV�DQG�PHWKRGV��7KH�SDWLHQW�ZDV�
XQGHU� WKH� VXSHUYLVLRQ�RI�7��� ���\HDUV� ROG��ZLWK� D� GLDJQRVLV� RI� ³3ULPDU\�
RSHQ�DQJOH�JODXFRPD�,,�$�QRQ�VWDELOL]HG��WKH�LQLWLDO�FRPSOLFDWHG�FDWDUDFW�
RI� WKH� ULJKW� H\H´�� )RU� GDLO\� PRQLWRULQJ� ZDV� DSSOLHG� PHGLFDO� GHYLFH�
7ULJJHU¿VK�� LV� D� GLVSRVDEOH� VLOLFRQH� FRQWDFW� OHQV� ZLWK� D� EXLOW�LQ� VHQVRU�
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WKDW� FDQ� GHWHFW� FKDQJHV� LQ� FRUQHDO� FXUYDWXUH�� RFFXUULQJ� DV� D� UHVXOW� RI�
ÀXFWXDWLRQV�LQ�WKH�OHYHO�RI�,23��7KH�SDWLHQW�ZRUH�WKH�GHYLFH�IRU����KRXUV��
LQFOXGLQJ� SHULRGV� RI� ZDNHIXOQHVV� DQG� VOHHS��$IWHU� WKLV� SHULRG�� WKH� GDWD�
IURP�WKH�GHYLFH�LQ�WKH�IRUP�RI�HOHFWURQLF�UHFRUGV�ZHUH�SXW�LQWR�D�FRPSXWHU��
ZKHUH� WKH\�ZHUH�DQDO\]HG�XVLQJ� WKH�EXLOW�LQ�SURJUDP��ZLWK�SORWWLQJ�DQG�
FRUUHODWLRQV�� 7KH� VWXG\� ZDV� FRQGXFWHG� EHIRUH� DQG� DIWHU� ��PRQWKV� DIWHU�
JODXFRPD�VXUJHU\�SHQHWUDWLQJ�W\SH��5HVXOWV��7KH�OHYHO�RI�,23��3W��RI�WKH�
ULJKW�H\H�EHIRUH�VXUJHU\�ZDV����PP�+J�LQ�WKH�¿UVW�ZHHN�DIWHU�VXUJHU\��KH�
ZDV�UHGXFHG�WR��±���PP�+J��RQH�PRQWK�DPRXQWHG�WR���±���PP�+J��DQG�
UHPDLQHG�XQFKDQJHG�XQWLO�WKH�QH[W�FRQWURO�SHULRG��'DWD�REWDLQHG�XVLQJ�WKH�
7ULJJHU¿VK�� UHYHDOHG� LQWHUPLWWHQW� ,23�EHIRUH�VXUJHU\�� LQ�D�ELJ�KHVLWDWLRQ�
WR���PP�+J�DQG�LWV�PD[LPXP�YDOXH�GXULQJ�WKH�SHULRG�IURP���WR���DP��$W�
WKH�VDPH�WLPH��WKH�PD[LPXP�LQWUDRFXODU�SUHVVXUH�ORZHULQJ�ZDV�DFKLHYHG�
LQ�D�SHULRG�RI�IURP����WR����KRXUV��)ROORZLQJ�WKH�VXUJLFDO�WUHDWPHQW�RI�WKH�
QDWXUH�RI�GDLO\�FXUYH�FKDQJHG�GUDPDWLFDOO\��,23�ÀXFWXDWLRQV�WKDQ���PP�+J�
ZHUH�REVHUYHG��LQGLFDWLQJ�WKDW�LWV�FRPSHQVDWLRQ��&RQFOXVLRQ��7KXV��XVLQJ�D�
GHYLFH�7ULJJHU¿VK�KDYH�EHHQ�LGHQWL¿HG�DQG�FRQ¿UPHG�E\�GDLO\�ÀXFWXDWLRQV�
LQ�WKH�OHYHO�RI�,23�LQ�SDWLHQWV�ZLWK�32$*��ZKLFK�DOORZHG�XV�WR�VHOHFW�WKH�
W\SH�RI�SHUVRQDOL]HG� WUHDWPHQW��7ULJJHU¿VK�EHQH¿WV� LQ�GDLO\�SUDFWLFH�DUH�
QRQLQYDVLYH��FRQWLQXRXV�PRQLWRULQJ�RI�,23�OHYHO�XS�WR����KRXUV��LQFOXVLYH��
DQG�WKH�DELOLW\�WR�XVH�ERWK�LQ�RXWSDWLHQW�SUDFWLFH�DQG�LQSDWLHQW�

ȼɈɁɆɈɀɇɈɋɌɂ�ɂɋɉɈɅɖɁɈȼȺɇɂə�ɆȿɌɈȾȺ�
ɄɊɂɋɌȺɅɅɈȽɊȺɎɂɂ�ɋɅȿɁɕ�ɍ�ȻɈɅɖɇɕɏ�ɉȿɊȼɂɑɇɈɃ�
ɈɌɄɊɕɌɈɍȽɈɅɖɇɈɃ�ȽɅȺɍɄɈɆɈɃ�ȼ�ɊȺɁȼɂɌɈɃ�ɂ�
ȾȺɅȿɄɈ�ɁȺɒȿȾɒȿɃ�ɋɌȺȾɂəɏ�ɉɈɋɅȿ�ɉɊɈȼȿȾȿɇɂə�
ɆɈȾɂɎɂɐɂɊɈȼȺɇɇɈɃ�ɅȺɁȿɊɇɈɃ�ɐɂɄɅɈɄɈȺȽɍɅəɐɂɂ
ɇ�Ƚ��Ȼɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ���ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȿ��ȿɝɨɪɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɤɪɢɫɬɚɥɥɢɡɚɬɟ� ɫɥɟɡɵ� ɩɪɢ� ɝɥɚɭɤɨɦɧɨɦ� ɩɪɨɰɟɫɫɟ�
ɩɪɨɢɫɯɨɞɹɬ� ɢɡɦɟɧɟɧɢɹ�� ɩɨɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɫɥɟɡɧɨɣ� ɠɢɞɤɨɫɬɢ�
ɢɦɟɟɬ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ�ɢ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�ɜ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ��
Ɇɟɬɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɤɪɢɫɬɚɥɥɢɡɚɬɚ�ɫɥɟɡɵ�±�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ�ɫɩɨɫɨɛ�
ɜ� ɪɟɝɢɫɬɪɚɰɢɢ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ�� ɩɪɨɢɫɯɨɞɹɳɢɯ� ɜ� ɝɥɚɡɭ��
ɬɚɤ�ɤɚɤ�ɫɥɟɡɚ�ɹɜɥɹɟɬɫɹ�ɫɜɨɟɨɛɪɚɡɧɵɦ�ɦɚɪɤɟɪɨɦ�ɦɟɬɚɛɨɥɢɡɦɚ��ȼɟɫɶɦɚ�
ɜɟɪɨɹɬɧɨ��ɱɬɨ�ɩɪɢ�ɚɭɬɨɛɢɨɬɟɪɚɩɢɢ�ɜ�ɝɥɚɡɭ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɦɚɪɤɟɪɨɜ� ɦɟɬɚɛɨɥɢɡɦɚ�� ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ� ɨɛɦɟɧɧɵɟ� ɩɪɨɰɟɫɫɵ�� Ƚɥɚɡ�
ɧɟ� ɹɜɥɹɟɬɫɹ� ɢɡɨɥɢɪɨɜɚɧɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ�� ɚ� ɪɚɛɨɬɚɟɬ� ɜ� ɤɨɦɩɥɟɤɫɟ�
ɫ� ɩɪɢɞɚɬɨɱɧɵɦ� ɚɩɩɚɪɚɬɨɦ�� ɉɨɷɬɨɦɭ� ɢɡɦɟɧɟɧɢɹ� ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ�
ɫɬɚɬɭɫɚ� ɝɥɚɡɚ� ɧɟ� ɦɨɝɭɬ� ɧɟ� ɨɬɪɚɡɢɬɶɫɹ� ɧɚ� ɫɨɫɬɨɹɧɢɢ� ɨɤɪɭɠɚɸɳɢɯ�
ɫɬɪɭɤɬɭɪ�ɢ�ɬɤɚɧɟɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɧɚ�ɤɚɱɟɫɬɜɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡ��
ɨɬɜɟɱɚɸɳɢɯ�ɡɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɥɟɡɧɨɣ�ɩɥɟɧɤɢ��ɱɬɨ�ɜ�ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ�
ɞɨɥɠɧɨ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɨɩɬɢɦɢɡɚɰɢɢ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɢ� ɫɥɟɡɵ� ɩɨɫɥɟ�
ɥɚɡɟɪɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɟɧɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɟɬɨɞɚ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɢ� ɫɥɟɡɵ� ɭ� ɛɨɥɶɧɵɯ�
ɩɟɪɜɢɱɧɨɣ�ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ�ɝɥɚɭɤɨɦɨɣ��ɉɈɍȽ��ɜ�ɪɚɡɜɢɬɨɣ�ɢ�ɞɚɥɟɤɨ�
ɡɚɲɟɞɲɟɣ� ɫɬɚɞɢɹɯ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɥɚɡɟɪɧɨɣ�
ɰɢɤɥɨɤɨɚɝɭɥɹɰɢɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɛɥɸɞɚɥɢɫɶ� ��� ɩɚɰɢɟɧɬɚ�
����� ɝɥɚɡ�� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ɫ� ɞɢɚɝɧɨɡɨɦ� ɉɈɍȽ� ɜ� ɪɚɡɜɢɬɨɣ� ɢ�
ɞɚɥɟɤɨ� ɡɚɲɟɞɲɟɣ� ɫɬɚɞɢɹɯ� ɢ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɵɦ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨ�
ȼȽȾ�� ȼ� ɩɟɪɜɭɸ� ɝɪɭɩɩɭ� ɜɨɲɥɢ� ��� ɩɚɰɢɟɧɬɨɜ� ���� ɝɥɚɡ�� ɫ� ɪɚɡɜɢɬɨɣ�
ɉɈɍȽ���������ɫ�ɭɦɟɪɟɧɧɨ�ɜɵɫɨɤɢɦ�ȼȽȾ����±���ɦɦ�ɪɬ�ɫɬ����ȼɨ�ɜɬɨɪɭɸ�
ɝɪɭɩɩɭ�±����ɩɚɰɢɟɧɬɚ�����ɝɥɚɡɚ��ɫ�ɞɚɥɟɤɨ�ɡɚɲɟɞɲɟɣ�ɉɈɍȽ���������ɫ�
ɭɦɟɪɟɧɧɨ�ɜɵɫɨɤɢɦ�ȼȽȾ����±���ɦɦ�ɪɬ�ɫɬ����ȼɫɟɦ�ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɢ�
ɝɢɩɨɬɟɧɡɢɜɧɭɸ�ɆɅɐɄ��Ʉɨɧɬɪɨɥɟɦ�ɫɥɭɠɢɥɢ�ɧɟ�ɨɩɟɪɢɪɨɜɚɧɧɵɟ�ɝɥɚɡɚ�
ɫ� ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɦ� ɨɮɬɚɥɶɦɨɬɨɧɭɫɨɦ�� ȼɡɹɬɢɟ� ɫɥɟɡɵ� ɨɫɭɳɟɫɬɜɥɹɥɢ�
ɜ�ɨɞɧɨ�ɢ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɫɭɬɨɤ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ��Ɂɚ���ɱ�ɞɨ�ɩɪɨɰɟɞɭɪɵ�
ɢɧɫɬɢɥɥɹɰɢɣ� ɜ� ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɭɸ� ɩɨɥɨɫɬɶ� ɧɟ� ɩɪɨɢɡɜɨɞɢɥɢ�� Ɂɚɛɨɪ�
ɫɥɟɡɧɨɣ� ɠɢɞɤɨɫɬɢ� ɜɵɩɨɥɧɹɥɢ� ɜ� �±�� ɷɬɚɩɚ�� ɋɥɟɡɭ� ɡɚɛɢɪɚɥɢ� ɢɡ�
ɧɢɠɧɟɝɨ� ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɝɨ� ɫɜɨɞɚ� ɩɭɬɟɦ� ɩɪɨɜɟɞɟɧɢɹ� ɤɚɧɸɥɢ� ɩɨ�
ɤɨɧɴɸɧɤɬɢɜɟ� ɧɢɠɧɟɝɨ� ɫɜɨɞɚ�� ɧɟ� ɜɵɡɵɜɚɹ� ɪɚɡɞɪɚɠɟɧɢɹ� ɫɥɢɡɢɫɬɨɣ��
ɧɚɧɨɫɢɥɢ� ɧɚ� ɩɪɟɞɦɟɬɧɨɟ� ɫɬɟɤɥɨ� ɢ� ɜɵɫɭɲɢɜɚɥɢ� ɩɪɢ� ɤɨɦɧɚɬɧɨɣ�
ɬɟɦɩɟɪɚɬɭɪɟ�ɜ�ɬɟɱɟɧɢɟ���ɱ��Ʉɪɢɫɬɚɥɥɢɡɚɬ�ɫɥɟɡɵ�ɢɡɭɱɚɥɢ�ɩɪɢ�ɩɨɦɨɳɢ�
ɫɜɟɬɨɜɨɝɨ�ɦɢɤɪɨɫɤɨɩɚ�ɜ�ɩɪɨɯɨɞɹɳɟɦ�ɫɜɟɬɟ�ɩɪɢ�ɭɜɟɥɢɱɟɧɢɢ����ɢ�����
ɪɚɡ�� Ʉɪɢɫɬɚɥɥɨɝɪɚɮɢɹ� ɩɪɨɜɨɞɢɥɚɫɶ� ɞɨ� ɥɟɱɟɧɢɹ� ɢ� ɱɟɪɟɡ� �� ɢ� �� ɦɟɫ�
ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɝɢɩɨɬɟɧɡɢɜɧɨɣ�ɆɅɐɄ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɩɚɰɢɟɧɬɨɜ�
ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�ɫ�ɪɚɡɜɢɬɨɣ�ɫɬɚɞɢɟɣ�ɉɈɍȽ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɢɡɦɟɧɟɧɢɹ�
ɧɚɛɥɸɞɚɥɢɫɶ� ɜ� ������ ɫɥɭɱɚɟɜ� ɤ� ɩɟɪɜɨɦɭ� ɦɟɫɹɰɭ� ɧɚɛɥɸɞɟɧɢɣ� ɢ�
ɜ� ������ ɫɥɭɱɚɟɜ� ɤɨ� ɜɬɨɪɨɦɭ� ɦɟɫɹɰɭ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɜɬɨɪɨɣ� ɝɪɭɩɩɵ�
ɫ� ɞɚɥɟɤɨ� ɡɚɲɟɞɲɟɣ� ɫɬɚɞɢɟɣ� ɝɥɚɭɤɨɦɵ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ�
ɧɚɛɥɸɞɚɥɚɫɶ� ɜ� ������ ɫɥɭɱɚɟɜ� ɤ� ɩɟɪɜɨɦɭ� ɦɟɫɹɰɭ� ɧɚɛɥɸɞɟɧɢɣ� ɢ�

ɜ� ������ ɫɥɭɱɚɟɜ� ɤɨ� ɜɬɨɪɨɦɭ� ɦɟɫɹɰɭ�� ɇɢ� ɜ� ɨɞɧɨɦ� ɫɥɭɱɚɟ� ɧɟ� ɛɵɥɨ�
ɨɬɦɟɱɟɧɨ� ɭɯɭɞɲɟɧɢɹ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ�� ɫɜɹɡɚɧɧɨɣ� ɫ�
ɥɚɡɟɪɧɵɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ�� ȼɵɜɨɞɵ�� Ʉɪɢɫɬɚɥɥɨɝɪɚɮɢɹ� ɫɥɟɡɵ� ɹɜɥɹɟɬɫɹ�
ɨɛɴɟɤɬɢɜɧɵɦ��ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ�ɦɟɬɨɞɨɦ�ɞɥɹ�ɦɨɧɢɬɨɪɢɧɝɚ�ɞɢɧɚɦɢɤɢ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚ� ɮɨɧɟ� ɥɨɤɚɥɶɧɨɝɨ� ɭɩɪɚɜɥɹɟɦɨɝɨ�
ɜɨɫɩɚɥɟɧɢɹ� ɩɨɫɥɟ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɥɚɡɟɪɧɨɣ� ɰɢɤɥɨɤɨɚɝɭɥɹɰɢɢ�
ɤɚɤ� ɨɞɧɨɝɨ� ɢɡ� ɦɟɬɨɞɨɜ� ɚɭɬɨɛɢɨɬɟɪɚɩɢɢ� ɢ� ɦɨɠɟɬ� ɤɨɫɜɟɧɧɨ� ɫɥɭɠɢɬɶ�
ɩɨɤɚɡɚɬɟɥɟɦ� ɢɡɦɟɧɟɧɢɣ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ� ɨɛ� ɨɩɬɢɦɢɡɚɰɢɢ�
ɨɛɦɟɧɧɨɝɨ� ɫɬɚɬɭɫɚ� ɜ� ɬɤɚɧɹɯ� ɝɥɚɡɚ�� ɗɬɨɬ� ɦɟɬɨɞ� ɨɬɥɢɱɚɟɬɫɹ�
ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɩɪɨɫɬɨɬɨɣ� ɢɫɩɨɥɧɟɧɢɹ�� ɩɨɜɬɨɪɹɟɦɨɫɬɶɸ�� ɦɚɥɨɣ�
ɢɧɜɚɡɢɜɧɨɫɬɶɸ� ɢ� ɜ� ɬɨɠɟ� ɜɪɟɦɹ� ɞɨɫɬɚɬɨɱɧɨɣ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶɸ��
ɋ� ɩɨɦɨɳɶɸ� ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɢ� ɫɥɟɡɵ� ɦɨɠɧɨ� ɫɭɞɢɬɶ� ɨ� ɜɥɢɹɧɢɢ�
ɝɢɩɨɬɟɧɡɢɜɧɨɣ�ɆɅɐɄ�ɭ�ɤɨɧɤɪɟɬɧɨɝɨ�ɩɚɰɢɟɧɬɚ��ɱɬɨ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�
ɨɛɴɟɤɬɢɜɧɨɣ�ɨɰɟɧɤɢ�ɜɧɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɟɝɨ�ɫɭɛɴɟɤɬɢɜɧɵɯ�ɨɳɭɳɟɧɢɣ�
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,QWURGXFWLRQ�� ,Q� WKH� FU\VWDOOL]HG� WHDUV� GXULQJ� WKH� JODXFRPDWRXV� SURFHVV�
RFFXU�FKDQJHV��WKLV�LV�ZK\�WKH�VWXG\�RI�WKH�ODFULPDO�ÀXLG�KDV�GLDJQRVWLF�
DQG� SURJQRVWLF� YDOXH� LQ� RSKWKDOPRORJ\�� 7KH� PHWKRG� RI� LQYHVWLJDWLRQ�
FU\VWDOOL]HG�WHDUV�LV�DQ�DFFHVVRU\�PHWKRG�WR�UHJLVWHU�WKH�PHWDEROLF�FKDQJHV�
WKDW�RFFXU� LQ� WKH�H\H�� DV� D� WHDU� LV� D�NLQG�RI�PDUNHU�RI�PHWDEROLVP�� ,W� LV�
SUREDEOH�WKDW�WKH�DXWRELRWKHUDS\�HQODUJHV�WKH�FRQFHQWUDWLRQ�RI�PDUNHUV�RI�
PHWDEROLVP� LQ� WKH� H\H� DQG� DFWLYDWHV�PHWDEROLF� SURFHVVHV��(\H� LV� QRW� DQ�
LVRODWHG�VWUXFWXUH�� LW�ZRUNV�LQ�FRPSOH[�ZLWK�D�DFFHVVRU\�XQLW��7KHUHIRUH��
FKDQJHV�LQ�WKH�PHWDEROLF�VWDWXV�RI�WKH�H\H�FDQ�QRW�DIIHFW�WKH�VWDWH�RI�WKH�
VXUURXQGLQJ�VWUXFWXUHV�DQG�WLVVXHV��LQFOXGLQJ�WKH�TXDOLW\�RI�WKH�IXQFWLRQLQJ�
RI�WKH�JODQGV�UHVSRQVLEOH�IRU�WKH�IRUPDWLRQ�RI�WKH�WHDU�¿OP��ZKLFK�XOWLPDWHO\�
VKRXOG�OHDG�WR�RSWLPL]DWLRQ�RI�FU\VWDOORJUDSK\�WHDUV�DIWHU�ODVHU�WUHDWPHQW��
$LP��7R�VWXG\� WKH�SRVVLELOLW\�RI�XVLQJ� WKH�PHWKRG�RI�FU\VWDOORJUDSK\�RI�
D� WHDU� RI� SDWLHQWV� ZLWK� WKH� GHYHORSHG� DQG� DGYDQFHG� VWDJHV� RI� SULPDU\�
RSHQ�DQJOH�JODXFRPD��32$*��DIWHU�WKH�PRGL¿HG�ODVHU�F\FORFRDJXODWLRQ��
0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV� �����H\HV��DJHG���±���\HDUV�ZLWK�D�
GLDJQRVLV�RI�32$*�LQ�WKH�GHYHORSHG�DQG�DGYDQFHG�VWDJHV�DQG�PHGLFDOO\�
XQFRQWUROOHG�,23�ZHUH�REVHUYHG��7KH�¿UVW�JURXS�LQFOXGHG����SDWLHQWV�����
H\HV��ZLWK� DGYDQFHG�32$*� ��������ZLWK� D� WHPSHUHG� KLJK� ,23� ���±���
PP�+J��7EVS����7KH�VHFRQG�JURXS�±����SDWLHQWV�����H\HV��ZLWK�DGYDQFHG�
32$*� ��������ZLWK� D� WHPSHUHG� KLJK� ,23� ���±���PP�+J��7EVS����$OO�
SDWLHQWV� ZHUH� FRQGXFWHG� K\SHUWHQVLYH� 0/&.�� 1RW� RSHUDWHG� H\HV� ZLWK�
QRUPDOL]HG� LQWUDRFXODU� SUHVVXUH� ZHUH� XVHG� OLNH� D� FRQWURO�� &DSWXUH� RI� D�
WHDU�ZDV� FDUULHG� RXW� DW� WKH� VDPH� WLPH� DW� DOO� SDWLHQWV�� ,Q� �� KRXUV� EHIRUH�
SURFHGXUH�RI�LQVWLOODWLRQV�LQ�D�FRQMXQFWLYDO�FDYLW\�VKRXOGQ¶W�EH�PDGH��7KH�
IHQFH�RI�ODFULPDO�OLTXLG�ZDV�PDGH�LQ��±��VWDJH��7HDU�WRRN�DZD\�IURP�WKH�
ERWWRP�FRQMXQFWLYDO�FUHVW��E\�FDUU\LQJ�RXW�D�FDQQXOD�RQ�D�FRQMXQFWLYD�RI�
WKH�ERWWRP�FUHVW��ZLWKRXW�FDXVLQJ�D�ERULQJ�RI�WKH�PXFRXV��SXW�RQ�VXEMHFW�
JODVV� DQG�GULHG�XS� DW� WKH� URRP� WHPSHUDWXUH�ZLWKLQ���KRXUV��&ULVWDOOL]HG�
WHDUV�ZHUH� VWXGLHG� E\�PHDQV� RI� D� OLJKW�PLFURVFRSH� LQ� WKH� SDVVLQJ� OLJKW�
ZLWK�HQODUJHPHQW� LQ����DQG����� WLPHV��7KH�FU\VWDOORJUDSK\�ZDV�FDUULHG�
RXW�EHIRUH�WUHDWPHQW�DQG�LQ���DQG���PRQWKV�DIWHU�FDUU\LQJ�RXW�K\SRWHQVLYH�
0/&.��5HVXOWV��,Q�WKH�¿UVW�JURXS�RI�SDWLHQWV�ZLWK�DGYDQFHG�VWDJH�32$*�
SRVLWLYH�FKDQJHV�ZHUH�REVHUYHG� LQ�������RI� FDVHV� LQ� WKH�¿UVW�PRQWK�RI�
REVHUYDWLRQ� DQG� LQ� ������RI� FDVHV� E\� WKH� VHFRQG�PRQWK�� ,Q� WKH� VHFRQG�
JURXS�RI�SDWLHQWV�ZLWK�DGYDQFHG�VWDJH�RI�JODXFRPD�SRVLWLYH�WUHQG�REVHUYHG�
LQ�������RI�FDVHV�LQ�WKH�¿UVW�PRQWK�RI�REVHUYDWLRQ�DQG�LQ�������RI�FDVHV�
E\� WKH� VHFRQG� PRQWK�� 7KHUH� ZHUH� QR� FDVHV� ZLWK� PDUNHG� GHWHULRUDWLRQ�
FU\VWDOORJUDSKLF� SDWWHUQ� DVVRFLDWHG�ZLWK� WKH� ODVHU� H[SRVXUH��&RQFOXVLRQ��
7KH� FU\VWDOORJUDSK\� RI� D� WHDU� LV� DQ� REMHFWLYH� DFFHVVRU\� PHWKRG� IRU�
PRQLWRULQJ�WKH�G\QDPLFV�RI�PHWDEROLF�SURFHVVHV�DJDLQVW�D�ORFDO�FRQWUROOHG�
LQÀDPPDWLRQ� DIWHU� WKH� PRGL¿HG� ODVHU� F\FORFRDJXODWLRQ� DV� RQH� RI� WKH�
DXWRELRWKHUDS\�PHWKRG�� DQG� FDQ� LQGLUHFWO\� VHUYH� DV� DQ� LQGLFDWRU� RI� WKH�
FKDQJHV�WHVWLI\LQJ�WR�RSWLPL]DWLRQ�RI�WKH�PHWDEROLF�VWDWXV�LQ�WLVVXHV�RI�WKH�
H\H��7KLV�PHWKRG�GLIIHUV�UHODWLYH�VLPSOLFLW\�RI�H[HFXWLRQ��UHSHDWDELOLW\��D�
VPDOO�LQYDVLYHQHVV�DQG�LQ�VDPH�WLPH�LW�LV�HQRXJK�LQIRUPDWLRQDO��:LWK�LWV�
KHOS�LW�LV�SRVVLEOH�WR�MXGJH�LQÀXHQFH�RI�K\SRWHQVLYH�0/&.�DW�WKH�VSHFL¿F�
SDWLHQW� WKDW� JLYHV� WKH� FKDQFH� RI� DQ� REMHFWLYH� DVVHVVPHQW� ZLWKRXW� WKH�
GHSHQGHQFH�RQ�KLV�VXEMHFWLYH�IHHOLQJV�
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ȾɂɈȾ�ɅȺɁȿɊɇȺə�ȺɉɉɅɂɄȺɐɂə�±�ɂɇɇɈȼȺɐɂə�ȼ�
ɆȿȾɂɐɂɇȿ
ȼ�ɋ��Ʉɭɥɵɛɵɲɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��ɋɜɢɪɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱥɤɬɭɚɥɶɧɨɣ�ɩɪɨɛɥɟɦɨɣ�ɨɮɬɚɥɶɦɨɥɨɝɢɢ�ɹɜɥɹɟɬɫɹ�ɩɪɨɛɥɟɦɚ�
ɷɮɮɟɤɬɢɜɧɨɣ�ɞɨɫɬɚɜɤɢ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɢ�ɩɚɬɨɥɨɝɢɢ�ɡɚɞɧɟɝɨ�
ɨɬɪɟɡɤɚ� ɝɥɚɡɧɨɝɨ� ɹɛɥɨɤɚ�� ɋɭɳɟɫɬɜɭɸɳɢɟ� ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ�
ɦɟɬɨɞɵ� ɧɟ� ɜɫɟɝɞɚ� ɹɜɥɹɸɬɫɹ� ɨɩɬɢɦɚɥɶɧɵɦɢ�� ɉɨɷɬɨɦɭ� ɩɨɢɫɤ� ɧɨɜɵɯ�
ɦɚɥɨɬɪɚɜɦɚɬɢɱɧɵɯ�ɫɩɨɫɨɛɨɜ�ɞɨɫɬɚɜɤɢ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɫɪɟɞɫɬɜ�ɢɦɟɟɬ�
ɛɨɥɶɲɨɟ� ɩɪɚɤɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɩɪɨɛɚɰɢɹ�
ɧɨɜɨɝɨ�ɦɟɬɨɞɚ� ɫɨɡɞɚɧɢɹ� ɡɨɧ�ɩɨɜɵɲɟɧɧɨɣ�ɩɪɨɧɢɰɚɟɦɨɫɬɢ�ɜ� ɨɛɥɚɫɬɢ�
ɩɥɨɫɤɨɣ� ɱɚɫɬɢ� ɰɢɥɢɚɪɧɨɝɨ� ɬɟɥɚ� ɫ� ɩɨɦɨɳɶɸ� ɞɢɨɞɧɨɝɨ� ɥɚɡɟɪɚ��
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ� ɩɨɞɬɜɟɪɠɞɟɧɢɟ� ɞɥɹ� ɭɬɨɱɧɟɧɢɹ� ɞɨɡɢɪɨɜɨɤ� ɢ�
ɫɪɨɤɨɜ� ɜɜɟɞɟɧɢɹ� ɩɪɟɩɚɪɚɬɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ��� ɤɪɨɥɢɤɨɜ� ɩɨɪɨɞɵ�ɲɢɧɲɢɥɥɚ�
ɜɟɫɨɦ��±����ɤɝ��Ʉɪɨɥɢɤɢ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��ɉɟɪɜɚɹ�ɝɪɭɩɩɚ��
��ɨɫɨɛɟɣ��ɩɪɨɢɡɜɟɞɟɧɚ�ɨɩɟɪɚɰɢɹ�ɅɐɄ��ɡɚɛɨɣ�ɠɢɜɨɬɧɵɯ�ɱɟɪɟɡ���ɞɟɧɶ�
ɫ� ɩɨɫɥɟɞɭɸɳɢɦ� ɢɫɫɥɟɞɨɜɚɧɢɟɦ� ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ� ɫɬɟɤɥɨɜɢɞɧɨɝɨ�
ɬɟɥɚ� ɝɥɚɡ� ɤɪɨɥɢɤɚ�� ȼɬɨɪɚɹ� ɝɪɭɩɩɚ�� �� ɠɢɜɨɬɧɵɯ�� ɡɚɛɨɣ� ɠɢɜɨɬɧɵɯ�
ɱɟɪɟɡ��������������ɱ�ɫ�ɢɫɫɥɟɞɨɜɚɧɢɟɦ�ɪɚɞɢɨɚɤɬɢɜɧɨɣ�ɦɟɬɤɢ�ɜ�ɬɟɱɟɧɢɟ�
ɩɟɪɜɵɯ�ɫɭɬɨɤ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɫɬɪɭɤɬɭɪɚɯ�ɝɥɚɡɚ��Ɍɪɟɬɶɹ�ɝɪɭɩɩɚ����ɨɫɨɛɢ��
ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ��ɧɟ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɤɨɚɝɭɥɹɰɢɹ�ɰɢɥɢɚɪɧɨɝɨ�ɬɟɥɚ��
ɜɜɟɞɟɧɢɟ�ɩɪɟɩɚɪɚɬɚ�ɢ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɷɧɭɤɥɟɢɪɨɜɚɧɧɵɯ�ɝɥɚɡ�ɤɪɨɥɢɤɨɜ��
Ɋɟɡɭɥɶɬɚɬɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɢ�ɩɨɦɨɳɢ�ɫɰɢɧɬɢɨɝɪɚɮɚ�ɝɥɚɡ�ɤɪɨɥɢɤɨɜ�
ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ� ɜɢɬɪɭɦɚ� ɞɨɫɬɢɝɚɟɬ�
ɦɚɤɫɢɦɭɦɚ�ɜ�ɩɟɪɜɵɟ�ɫɭɬɤɢ��ɨɫɬɚɟɬɫɹ�ɩɨɜɵɲɟɧɧɨɣ�ɧɚ�ɜɬɨɪɨɣ�ɞɟɧɶ�ɢ�
ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ� ɨɬɥɢɱɚɟɬɫɹ� ɜ� ɩɨɫɥɟɞɭɸɳɢɟ� ɞɧɢ��ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɝɥɚɡ� ɤɪɨɥɢɤɨɜ� ɜɬɨɪɨɣ� ɝɪɭɩɩɵ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɫɰɢɧɬɢɥɥɹɰɢɹ�
ɦɚɤɫɢɦɚɥɶɧɚ� ɱɟɪɟɡ� ��� ɱ� ɜ� ɫɬɟɤɥɨɜɢɞɧɨɦ� ɬɟɥɟ�� ɱɟɪɟɡ� ��� ɱ� ±� ɜ� ɡɨɧɟ�
ɡɪɢɬɟɥɶɧɨɝɨ� ɧɟɪɜɚ�� ɚ� ɩɨɩɚɞɚɧɢɟ� ɪɚɞɢɨɚɤɬɢɜɧɨɣ� ɦɟɬɤɢ� ɜ� ɨɛɥɚɫɬɶ�
ɩɟɪɟɞɧɟɣ� ɤɚɦɟɪɵ� ɝɥɚɡɚ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɨɛɪɚɡɰɨɜ� ɜ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ɜɵɹɜɢɥɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɶɲɟɟ� ɩɪɨɧɢɤɧɨɜɟɧɢɟ�
���,� ɜɧɭɬɪɶ� ɝɥɚɡɧɨɝɨ� ɹɛɥɨɤɚ�� ȼɵɜɨɞɵ�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɦɟɬɨɞɢɤɢ� ɤɨɚɝɭɥɹɰɢɢ� ɩɥɨɫɤɨɣ� ɱɚɫɬɢ� ɰɢɥɢɚɪɧɨɝɨ� ɬɟɥɚ� ɫ� ɜɜɟɞɟɧɢɟɦ�
ɪɚɞɢɨɚɤɬɢɜɧɨɣ�ɦɟɬɤɢ�ɛɵɥɨ�ɩɨɤɚɡɚɧɨ��ɱɬɨ�ɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɷɬɨɣ�ɱɚɫɬɢ�
ɨɛɨɥɨɱɤɢ� ɝɥɚɡɚ� ɞɥɹ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ�� ɢ�
ɦɚɤɫɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɫɨɯɪɚɧɹɟɬɫɹ�ɜ�ɬɟɱɟɧɢɟ�ɛɨɥɟɟ�ɱɟɦ�ɨɞɧɢɯ�ɫɭɬɨɤ��
Ɍɚɤɚɹ� ɮɚɪɦɚɤɨɞɢɧɚɦɢɤɚ� ɨɛɭɫɥɨɜɥɢɜɚɟɬ� ɜɵɫɨɤɭɸ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɧɨɜɨɝɨ�ɦɟɬɨɞɚ�ɥɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɣ�ɡɚɞɧɟɝɨ�ɫɟɝɦɟɧɬɚ�
ɝɥɚɡɚ�

',2'(�/$6(5�$33/,&$7,21�±�,1129$7,21�,1�0(',&,1(
9�6��.XO\E\VKHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�9��6YLULQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��$FWXDO�SUREOHP�RI�RSKWKDOPRORJ\�LV�WKH�SUREOHP�RI�HIIHFWLYH�
GUXJ�GHOLYHU\�LQ�WKH�SDWKRORJ\�RI�SRVWHULRU�VHJPHQW�RI�WKH�H\HEDOO��&XUUHQWO\�
H[LVWLQJ�PHWKRGV�DUH�QRW� DOZD\V�RSWLPDO��7KHUHIRUH�� WKH� VHDUFK� IRU�QHZ�
OHVV�WUDXPDWLF�PHWKRGV�IRU�GUXJ�GHOLYHU\�LV�RI�JUHDW�SUDFWLFDO�LPSRUWDQFH��
$LP��7HVWLQJ�RI�D�QHZ�PHWKRG�RI�FUHDWLQJ�]RQHV�RI�KLJK�SHUPHDELOLW\�LQ�WKH�
ÀDW�SDUW�RI�WKH�FLOLDU\�ERG\�ZLWK�D�GLRGH�ODVHU��([SHULPHQWDO�FRQ¿UPDWLRQ�
IRU� IXUWKHU�GRVHV�DQG� WLPLQJ� LQWURGXFWLRQ�RI�SUHSDUDWLRQV��0DWHULDOV� DQG�
PHWKRGV��7KH�VWXG\�ZDV�FRQGXFWHG�XVLQJ����FKLQFKLOOD�UDEELWV�ZHLJKLQJ�
�±���� NJ�� 5DEELWV� ZHUH� GLYLGHG� LQWR� �� JURXSV�� 7KH� ¿UVW� JURXS� RI� ��
LQGLYLGXDOV�PDGH�/76.�RSHUDWLRQ�� WKH� VODXJKWHU� RI� DQLPDOV� DIWHU� �� GD\��
IROORZHG�E\�WKH�VWXG\�RI�UDGLRDFWLYLW\�YLWUHRXV�RI�UDEELW�H\HV��7KH�VHFRQG�
JURXS�RI���DQLPDOV��WKH�VODXJKWHU�RI�DQLPDOV�DW����������DQG����KRXUV�RI�
VWXG\�ZLWK�D�UDGLRDFWLYH�ODEHO�GXULQJ�WKH�¿UVW�GD\�LQ�YDULRXV�VWUXFWXUHV�RI�
WKH�H\H��7KH�WKLUG�JURXS�RI���LQGLYLGXDOV��D�FRQWURO�JURXS�ZDV�QRW�PDGH�
FRDJXODWLRQ�RI�WKH�FLOLDU\�ERG\��WKH�LQWURGXFWLRQ�RI�GUXJ�UHVHDUFK�DQG�WKH�
HQXFOHDWHG�H\HV�RI�UDEELWV��5HVXOWV��)LUVW�JURXS�VKRZHG�WKDW�UDGLRDFWLYLW\�
YLWUXP�UHDFKHV�D�PD[LPXP�LQ�WKH�¿UVW�GD\��UHPDLQV�HOHYDWHG�IRU�WKH�VHFRQG�
GD\��DQG�GRHV�QRW�GLIIHU�LQ�WKH�IROORZLQJ�GD\V��,Q�WKH�VHFRQG�VWXG\��JURXSV�
RI� UDEELWV�H\HV� UHYHDOHG� WKDW�� WKH�PD[LPXP�DPRXQW� UDGLRODEHO����KRXUV�
LQ�WKH�YLWUHRXV���DQG�DIWHU����KRXUV�LQ�WKH�]RQH�RI�WKH�RSWLF�QHUYH��DQG�WKH�
UDGLRDFWLYH�ODEHO�LQ�WKH�UHJLRQ�RI�WKH�DQWHULRU�FKDPEHU�LV�QHJOLJLEOH��6WXG\�
VDPSOHV�LQ�WKH�FRQWURO�JURXS�VKRZHG�VLJQL¿FDQWO\�OHVV�SHQHWUDWLRQ�LQWR�WKH�
H\HEDOO����,��&RQFOXVLRQ��0HWKRG�FRDJXODWLRQ�ÀDW�SDUW�RI�WKH�FLOLDU\�ERG\�
DQG�UDGLRODEHOLQJ�KDV�VKRZQ�WKDW�WKH�SHUPHDELOLW\�RI�WKH�VKHOO�SRUWLRQ�WR�
WKH� H\H� GUXJV� LQFUHDVHV�� DQG� WKH�PD[LPXP�YDOXH� LV� SUHVHUYHG� IRU�PRUH�
WKDQ�RQH� GD\��6XFK�SKDUPDFRG\QDPLFV� FDXVHV� KLJK� WKHUDSHXWLF� HI¿FDF\�

RI�D�QHZ�PHWKRG�IRU�WKH�WUHDWPHQW�RI�GLVHDVHV�RI�WKH�SRVWHULRU�VHJPHQW�RI�
WKH�H\H�

ȺɇȺɅɂɁ�ɁɊɂɌȿɅɖɇɕɏ�ɊȺɋɋɌɊɈɃɋɌȼ�ɍɑȺɓɂɏɋə��
ɋɂɋɌȿɆȺɌɂɑȿɋɄɂ�ɊȺȻɈɌȺɘɓɂɏ�ɋ�ɗɅȿɄɌɊɈɇɇɈɃ�
ɄɇɂȽɈɃ
Ⱥ�ɋ��Ⱥɥɟɤɫɚɧɞɪɨɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ȼ�ȼ�� Ȼɪɠɟɫɤɢɣ�� ɤ�ɦ�ɧ�� ȿ�Ʌ��
ȿɮɢɦɨɜɚ
ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɩɟɞɢɚɬɪɢɱɟɫɤɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ�
ɚɤɚɞɟɦɢɹ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜ�ɫɜɹɡɢ�ɫ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɪɚɫɲɢɪɟɧɢɟɦ�
ɚɫɫɨɪɬɢɦɟɧɬɚ� ɪɚɡɥɢɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɞɥɹ� ɱɬɟɧɢɹ� ɤɧɢɝ�� ɚ� ɬɚɤɠɟ�
ɡɧɚɱɢɬɟɥɶɧɵɦ�ɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ� ɫɪɟɞɢ� ɫɬɭɞɟɧɬɨɜ� ɢ�ɲɤɨɥɶɧɢɤɨɜ�
ɡɪɢɬɟɥɶɧɚɹ� ɪɚɛɨɬɚ� ɫ� ɷɥɟɤɬɪɨɧɧɵɦɢ� ɤɧɢɝɚɦɢ� ɩɪɢɨɛɪɟɬɚɟɬ� ɨɫɨɛɭɸ�
ɫɩɟɰɢɮɢɤɭ�� ɤɨɬɨɪɚɹ� ɨɫɬɚɟɬɫɹ� ɧɟɢɡɭɱɟɧɧɨɣ�� ɉɪɢ� ɷɬɨɦ� ɞɨ� ɫɢɯ� ɩɨɪ�
ɧɟɢɡɜɟɫɬɧɵ�ɩɪɢɱɢɧɵ�ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɪɚɡɜɢɬɢɹ�ɪɚɡɥɢɱɧɵɯ�ɡɪɢɬɟɥɶɧɵɯ�
ɪɚɫɫɬɪɨɣɫɬɜ��ɡɚɱɚɫɬɭɸ�ɧɚɛɥɸɞɚɸɳɢɯɫɹ�ɭ�ɦɨɥɨɞɵɯ�ɥɸɞɟɣ��ɞɥɢɬɟɥɶɧɨɟ�
ɜɪɟɦɹ�ɪɚɛɨɬɚɸɳɢɯ�ɫ�ɷɥɟɤɬɪɨɧɧɵɦɢ�ɤɧɢɝɚɦɢ��ɍɱɢɬɵɜɚɹ�ɞɜɨɣɫɬɜɟɧɧɭɸ�
ɩɪɢɪɨɞɭ�ɢɧɧɟɪɜɚɰɢɢ�ɰɢɥɢɚɪɧɨɣ�ɦɵɲɰɵ��ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�
ɨɰɟɧɤɚ� ɜɥɢɹɧɢɹ� ɩɪɟɨɛɥɚɞɚɸɳɟɝɨ� ɜɟɝɟɬɚɬɢɜɧɨɝɨ� ɬɨɧɭɫɚ� ɧɚ� ɯɚɪɚɤɬɟɪ�
ɡɪɢɬɟɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɢɬɶ� ɯɚɪɚɤɬɟɪ�
ɡɪɢɬɟɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɭ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ�� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ�
ɪɚɛɨɬɚɸɳɢɯ� ɫ� ɷɥɟɤɬɪɨɧɧɵɦɢ� ɤɧɢɝɚɦɢ� �ɗɄ�� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɬɢɩɚɦɢ�
ɷɤɪɚɧɚ� �ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ� ɷɤɪɚɧ� �ɀɄɗ�� ɢɥɢ� (�LQN��� ɚ� ɬɚɤɠɟ�
ɢɡɭɱɢɬɶ� ɬɢɩ� ɢɯ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɟɝɨ� ɜɥɢɹɧɢɟ� ɧɚ�
ɪɚɡɜɢɬɢɟ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɩɚɬɨɥɨɝɢɢ� ɡɪɟɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɫɥɟɞɨɜɚɧɵ� ��� ɫɬɭɞɟɧɬɨɜ� ��±��� ɥɟɬ�� ɤɨɬɨɪɵɟ� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ��
ɛɨɥɟɟ�����ɱ�ɜ�ɞɟɧɶ��ɪɚɛɨɬɚɸɬ�ɫ�ɷɥɟɤɬɪɨɧɧɵɦɢ�ɤɧɢɝɚɦɢ�ɢ�ɩɪɟɞɴɹɜɥɹɸɬ�
ɠɚɥɨɛɵ� ɧɚ� ɭɯɭɞɲɟɧɢɟ� ɡɪɟɧɢɹ�� ɉɪɨɜɟɞɟɧɨ� ɢɯ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ɢ�
ɤɨɦɩɥɟɤɫɧɨɟ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� �ɜɢɡɨɦɟɬɪɢɹ��
ɪɟɮɪɚɤɬɨɦɟɬɪɢɹ� �ɞɨ� ɢ� ɩɨɫɥɟ� ɰɢɤɥɨɩɥɟɝɢɢ��� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɨɛɴɟɦɚ� ɢ�
ɡɚɩɚɫɨɜ� ɚɤɤɨɦɨɞɚɰɢɢ�� ɛɢɨɦɢɤɪɨɫɤɨɩɢɹ�� ɚ� ɬɚɤɠɟ� ɩɪɨɛɵ� ɩɨ�ɇɨɪɧɭ� ɢ�
ɒɢɪɦɟɪɭ���ɑɚɫɬɨɬɭ�ɦɢɝɚɧɢɣ�ɨɰɟɧɢɜɚɥɢ�ɭ����ɡɞɨɪɨɜɵɯ�ɥɸɞɟɣ�ɬɨɝɨ�ɠɟ�
ɜɨɡɪɚɫɬɚ��ɋɧɚɱɚɥɚ�ɜ�ɬɟɱɟɧɢɟ���ɦɢɧ�ɨɛɫɥɟɞɭɟɦɵɟ�ɱɢɬɚɥɢ�ɫɬɚɧɞɚɪɬɧɵɣ�
ɬɟɤɫɬ�ɧɚ�ɭɫɬɪɨɣɫɬɜɟ�ɫ�ɀɄɗ��ɡɚɬɟɦ���ɦɢɧ�±�ɧɚ�ɭɫɬɪɨɣɫɬɜɟ�ɫ�ɷɤɪɚɧɨɦ�
ɬɢɩɚ�(�LQN��ɜɨ�ɜɪɟɦɹ�ɱɬɟɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɩɨɞɫɱɟɬ�ɱɚɫɬɨɬɵ�ɦɢɝɚɬɟɥɶɧɵɯ�
ɞɜɢɠɟɧɢɣ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɭ����
������ ɱɟɥɨɜɟɤ� ɜɵɹɜɥɟɧ� ɤɨɦɩɶɸɬɟɪɧɵɣ� ɡɪɢɬɟɥɶɧɵɣ� ɫɢɧɞɪɨɦ� �ɄɁɋ���
ɚ�ɭ���������±�ɫɢɧɞɪɨɦ�©ɫɭɯɨɝɨ�ɝɥɚɡɚª��ɋɋȽ���ɉɪɢ�ɷɬɨɦ�ɭ�ɫɬɭɞɟɧɬɨɜ��
ɢɫɩɨɥɶɡɭɸɳɢɯ�ɭɫɬɪɨɣɫɬɜɨ�ɫ�ɀɄɗ��ɋɋȽ�ɜɵɹɜɥɟɧ�ɜ�����ɫɥɭɱɚɟɜ��ɚ�ɭ�
ɪɚɛɨɬɚɸɳɢɯ�ɫ�ɷɤɪɚɧɨɦ�(�LQN�±�ɜ�����ɫɥɭɱɚɟɜ��ɄɁɋ��ɧɚɨɛɨɪɨɬ��ɱɚɳɟ�
ɛɵɥ�ɜɵɹɜɥɟɧ�ɭ�ɫɬɭɞɟɧɬɨɜ��ɢɫɩɨɥɶɡɭɸɳɢɯ�ɭɫɬɪɨɣɫɬɜɨ�ɫ�ɷɤɪɚɧɨɦ�(�LQN�
������ɢ�ɜ�����ɫɥɭɱɚɟɜ�±�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɀɄɗ��ɉɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ȼɌ� �ɩɪɟɨɛɥɚɞɚɧɢɟ� ɫɢɦɩɚɬɢɱɟɫɤɨɣ� ɢɥɢ� ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɣ� ɪɟɚɤɰɢɢ��
ɜɵɹɜɥɟɧ�ɭ�����ɧɚɛɥɸɞɚɟɦɵɯ�ɫ�ɄɁɋ�ɢ�ɭ�����±�ɫ�ɋɋȽ��ɇɨɪɦɚɥɶɧɵɣ�
ȼɌ��ɧɚɨɛɨɪɨɬ��ɱɚɳɟ�ɜɫɬɪɟɱɚɥɫɹ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɋɋȽ�������ɢ�ɪɟɠɟ�±�ɫ�
ɄɁɋ� �������ɑɚɫɬɨɬɚ�ɦɢɝɚɧɢɣ�ɩɪɢ�ɱɬɟɧɢɢ�ɷɥɟɤɬɪɨɧɧɵɯ�ɤɧɢɝ�ɫ�ɀɄɗ�
ɫɨɫɬɚɜɢɥɚ� �� ɜ� ɦɢɧɭɬɭ�� ɩɪɢ� ɱɬɟɧɢɢ� ɫ� ɷɤɪɚɧɨɦ� (�LQN� ±� ���� ɜ� ɦɢɧɭɬɭ��
ȼɵɜɨɞɵ�� ���Ɉɫɧɨɜɧɵɦɢ�ɜɢɞɚɦɢ�ɩɚɬɨɥɨɝɢɢ� ɡɪɢɬɟɥɶɧɨɝɨ� ɚɧɚɥɢɡɚɬɨɪɚ�
ɭ� ɦɨɥɨɞɵɯ� ɥɸɞɟɣ�� ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ� ɪɚɛɨɬɚɸɳɢɯ� ɫ� ɷɥɟɤɬɪɨɧɧɨɣ�
ɤɧɢɝɨɣ�� ɹɜɥɹɸɬɫɹ� ɤɨɦɩɶɸɬɟɪɧɵɣ� ɡɪɢɬɟɥɶɧɵɣ� ɫɢɧɞɪɨɦ� ɢ� ɫɢɧɞɪɨɦ�
©ɫɭɯɨɝɨ�ɝɥɚɡɚª�����ɉɚɰɢɟɧɬɵ�ɫ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɦ�ɜɟɝɟɬɚɬɢɜɧɵɦ�ɬɨɧɭɫɨɦ�
ɛɨɥɶɲɟ� ɩɨɞɜɟɪɠɟɧɵ� ɪɢɫɤɭ� ɪɚɡɜɢɬɢɹ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɡɪɢɬɟɥɶɧɨɝɨ�
ɫɢɧɞɪɨɦɚ�� ��� ɋɩɟɰɢɮɢɤɚ� ɡɪɢɬɟɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ�� ɜɵɡɜɚɧɧɵɯ�
ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɣ� ɫ� ɷɥɟɤɬɪɨɧɧɨɣ� ɤɧɢɝɨɣ�� ɨɩɪɟɞɟɥɹɟɬɫɹ�
ɜɢɞɨɦ�ɟɟ�ɦɨɧɢɬɨɪɚ��ɨɩɪɟɞɟɥɹɸɳɢɦ�ɤɚɱɟɫɬɜɨ�ɢɡɨɛɪɚɠɟɧɢɹ�ɢ�ɱɚɫɬɨɬɭ�
ɦɢɝɚɧɢɣ�ɩɨɥɶɡɨɜɚɬɟɥɹ�

$1$/<6,6�2)�9,68$/�',6785%$1&(6�678'(176�
6<67(0$7,&$//<�:25.,1*�:,7+�(�%22.
$�6��$OH[DQGURYD
6FLHQWL¿F�$GYLVRUV� ±�'0HG6FL��3URI��9�9��%U]KHVNLL��&DQG0HG6FL�(�/��
(¿PRYD
6DLQW� 3HWHUVEXUJ� 6WDWH� 3HGLDWULF� 0HGLFDO� $FDGHP\�� 6DLQW� 3HWHUVEXUJ��
5XVVLD

,QWURGXFWLRQ��,Q�UHFHQW�\HDUV��GXH�WR�WKH�VLJQL¿FDQW�H[SDQVLRQ�RI�WKH�UDQJH�
RI�GLIIHUHQW�GHYLFHV�IRU�UHDGLQJ�ERRNV��DV�ZHOO�DV�WKHLU�VLJQL¿FDQW�VSUHDG�
DPRQJ� VWXGHQWV� DQG� SXSLOV�� YLVXDO� ZRUN� ZLWK� H�ERRNV� LV� SDUWLFXODUO\�
VHQVLWLYH�� ZKLFK� UHPDLQV� XQH[SORUHG�� :KLOH� VWLOO� XQNQRZQ� FDXVHV� DQG�
FKDUDFWHULVWLFV� RI� GHYHORSPHQW� RI� YDULRXV� YLVXDO� GLVWXUEDQFHV� RIWHQ�
REVHUYHG�LQ�\RXQJ�SHRSOH��ORQJ�WLPH�ZRUNLQJ�ZLWK�H�ERRNV��*LYHQ�WKH�GXDO�
QDWXUH�RI�WKH�LQQHUYDWLRQ�RI�WKH�FLOLDU\�PXVFOH��LW�LV�DQ�DFWXDO�DVVHVVPHQW�
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RI� WKH� LPSDFW� RI� WKH� SUHYDLOLQJ� DXWRQRPLF� WRQH� RQ� WKH� QDWXUH� RI� YLVXDO�
GLVRUGHUV��$LP��(YDOXDWH�WKH�QDWXUH�RI�YLVXDO�GLVRUGHUV�LQ�\RXQJ�SHRSOH�DUH�
V\VWHPDWLFDOO\�ZRUNLQJ�ZLWK�H�ERRNV��(&��ZLWK�GLIIHUHQW�W\SHV�RI�VFUHHQ�
�OLTXLG�FU\VWDO�GLVSOD\��/&(��RU�(�LQN���$QG�DOVR�H[DPLQH�WKH�W\SH�RI�WKH�
DXWRQRPLF�QHUYRXV� V\VWHP�DQG� LWV� LQÀXHQFH�RQ� WKH�GHYHORSPHQW�RI�RQH�
RU�DQRWKHU�RI�SDWKRORJ\��0DWHULDOV�DQG�PHWKRGV��7KH����VWXGHQWV���±���
\HDUV��V\VWHPDWLFDOO\��RYHU�����KRXUV�SHU�GD\��ZRUNLQJ�ZLWK�H�ERRNV�DQG�
FRPSODLQHG�RI�EOXUUHG�YLVLRQ��&RQGXFWHG�WKHLU�VXUYH\�DQG�FRPSUHKHQVLYH�
H\H�H[DPLQDWLRQ��YL]RPHWUL\D��UHIUDFWRPHWU\��EHIRUH�DQG�DIWHU�F\FORSOHJLF���
VWXG\�RI�WKH�YROXPH�DQG�UHVHUYHV�DFFRPPRGDWLRQ��ELRPLFURVFRS\��DV�ZHOO�
DV�VDPSOHV�IRU� WKH�1RUQV�DQG�6FKLUPHU���%OLQN�IUHTXHQF\�ZDV�HYDOXDWHG�
LQ����KHDOWK\�SHRSOH�RI� WKH� VDPH�DJH��)LUVW��GXULQJ���PLQ� WKH\� UHDG� WKH�
VWDQGDUG�WH[W�RQ�WKH�GHYLFH�ZLWK�/&'�VFUHHQ��WKHQ���PLQ�VFUHHQ�W\SH�(�LQN��
ZKLOH�UHDGLQJ�ZHUH�FRXQWHG�IUHTXHQF\�EOLQNLQJ�PRYHPHQWV��5HVXOWV��$V�D�
UHVXOW�RI�WKH�VXUYH\�����������SDWLHQWV�GLDJQRVHG�FRPSXWHU�H\H�V\QGURPH�
�*/&���DQG���������±�D�V\QGURPH�RI�³GU\�H\H´��66*���$W�WKH�VDPH�WLPH�
VWXGHQWV�XVLQJ�WKH�GHYLFH�ZLWK�/&'�VFUHHQ�66*�ZDV�GHWHFWHG�LQ�����RI�
FDVHV��ZKLOH�ZRUNLQJ�ZLWK�WKH�VFUHHQ�(�LQN�±������*/&��RQ�WKH�FRQWUDU\��
PRVW�RI� WKH� VWXGHQWV�ZHUH� LGHQWL¿HG�XVLQJ�D�GHYLFH�ZLWK�D� VFUHHQ�(�LQN�
������ DQG� LQ� ���� XVLQJ� WKH� /&'�� 3DWKRORJLFDO� %7� �SUHGRPLQDQFH� RI�
V\PSDWKHWLF�RU�SDUDV\PSDWKHWLF�UHVSRQVH��ZDV�REVHUYHG�LQ�����RI�SDWLHQWV�
ZLWK�WKH�*/&��DQG�����±�ZLWK�WKH�66*��1RUPDO�%7��RQ�WKH�FRQWUDU\��ZDV�
PRUH� FRPPRQ� LQ� SDWLHQWV�ZLWK� 66*� ������ DQG� OHVV� RIWHQ� ±�ZLWK�*/&�
�������)UHTXHQF\�EOLQNV�ZKHQ�UHDGLQJ�H�ERRNV�ZLWK�WKH�/&'�VFUHHQ�ZDV�
��LQ�PLQXWH��ZKHQ�UHDGLQJ�WKH�VFUHHQ�(�LQN�±�����LQ�PLQXWH��&RQFOXVLRQ��
���7KH�PDLQ� W\SHV�RI�SDWKRORJ\�RI� WKH�YLVXDO�DQDO\]HU� LQ�\RXQJ�SHRSOH��
V\VWHPDWLFDOO\� ZRUNLQJ� ZLWK� H�ERRN� DUH� FRPSXWHU� H\H� V\QGURPH� DQG�
³GU\�H\H´�����3DWLHQWV�ZLWK�DEQRUPDO�DXWRQRPLF� WRQH� LV�PRUH�DW� ULVN�IRU�
FRPSXWHU� YLVLRQ� V\QGURPH�� ��� 6SHFL¿FLW\� RI� YLVXDO� GLVRUGHUV� V\VWHPDWLF�
ZRUN�ZLWK�H�ERRN��E\�WKH�IRUP�RI�LWV�PRQLWRU��GHWHUPLQLQJ�LPDJH�TXDOLW\�
DQG�IUHTXHQF\�RI�ÀDVKHV�PHPEHU�
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ɢ� ɤɪɚɟɜ� ɜɟɤ�� Ɇɟɬɨɞɚɦɢ� ɞɢɚɝɧɨɫɬɢɤɢ� ȾɆɀ� ɹɜɥɹɸɬɫɹ� ɦɟɣɛɨɫɤɨɩɢɹ��
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢɫɩɚɪɹɟɦɨɫɬɢ� ɫɥɟɡɧɨɣ� ɩɥɟɧɤɢ�� ɬɢɚɫɤɨɩɢɹ�� ɱɬɨ�
ɫɭɳɟɫɬɜɟɧɧɨ� ɡɚɬɪɭɞɧɹɟɬ� ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ� ɨɰɟɧɤɭ� ɫɬɟɩɟɧɢ� ȾɆɀ��
Ⱦɥɹ�ɭɩɪɨɳɟɧɢɹ�ɟɟ�ɞɢɚɝɧɨɫɬɢɤɢ�ɜ�ɥɢɬɟɪɚɬɭɪɟ�ɩɪɟɞɥɨɠɟɧɵ�ɢɧɞɟɤɫɵ��
Ɉɩɢɫɚɧɧɵɣ�ɦɟɬɨɞ�ɢɡɭɱɟɧ�ɧɟɞɨɫɬɚɬɨɱɧɨ��ɱɬɨ�ɢ�ɹɜɢɥɨɫɶ�ɩɨɛɭɞɢɬɟɥɶɧɵɦ�
ɦɨɬɢɜɨɦ� ɤ� ɞɚɧɧɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɢɡɭɱɢɬɶ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɶ� ɫɨɜɨɤɭɩɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ� ɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɦɟɣɛɨɦɢɟɜɵɯ� ɠɟɥɟɡ�� ɨɛɳɟɝɨ�
ɦɟɣɛɨɦɢɟɜɨɝɨ� ɢɧɞɟɤɫɚ� �ɈɆɂ�� ɭ� ɞɟɬɟɣ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɛɥɟɮɚɪɢɬɨɦ�
ɢ� ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɵɦɢ� ɚɧɨɦɚɥɢɹɦɢ� ɪɟɮɪɚɤɰɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɨɫɬɚɜɢɥɢ� ��� ɩɚɰɢɟɧɬɨɜ� �±��� ɥɟɬ��
ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɜ�ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ɋɉɛȽɉɆɍ�ɢ�ȾɉɈ�
ʋ���ȽɍɁ�Ƚɉ�ʋ���Ɏɪɭɧɡɟɧɫɤɨɝɨ�ɪɚɣɨɧɚ�ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɚ��Ɉɫɧɨɜɧɭɸ�
ɝɪɭɩɩɭ�ɧɚɛɥɸɞɟɧɢɹ�ɫɨɫɬɚɜɢɥɢ���ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɥɟɮɚɪɢɬɨɦ�
��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɡɚɞɧɢɦ� ɢ� �� ɫɨ� ɫɦɟɲɚɧɧɵɦ��� Ƚɪɭɩɩɚ� ɫɪɚɜɧɟɧɢɹ� ±� ��
ɛɨɥɶɧɵɯ�ɫ�ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɵɦɢ�ɚɧɨɦɚɥɢɹɦɢ�ɪɟɮɪɚɤɰɢɢ����ɩɚɰɢɟɧɬɨɜ�
ɫ�ɦɢɨɩɢɟɣ�ɢ���ɫ�ɝɢɩɟɪɦɟɬɪɨɩɢɟɣ���Ʉɨɧɬɪɨɥɶɧɭɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ����
ɡɞɨɪɨɜɵɯ�ɞɟɬɟɣ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɜɵɞɟɥɢɬɟɥɶɧɨɣ�ɮɭɧɤɰɢɢ�ɦɟɣɛɨɦɢɟɜɵɯ�
ɠɟɥɟɡ�ɧɚɦɢ�ɛɵɥɚ�ɢɫɩɨɥɶɡɨɜɚɧɚ�ɦɟɬɨɞɢɤɚ�0�6�1RUQ���������ȼ�ɧɨɪɦɟ�ɧɚ�
ɦɟɠɪɟɛɟɪɧɨɦ�ɤɪɚɟ�ɜɢɞɧɵ�ɨɬɜɟɪɫɬɢɹ�ɜɵɜɨɞɧɵɯ�ɩɪɨɬɨɤɨɜ�ɦɟɣɛɨɦɢɟɜɵɯ�
ɠɟɥɟɡ�� ɋɬɟɧɨɡ� ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ�� ɤɨɝɞɚ� ɜɵɜɨɞɧɵɟ� ɩɪɨɬɨɤɢ� ɧɟ�
ɜɢɞɧɵ�� ɧɨ� ɩɪɢ� ɧɚɞɚɜɥɢɜɚɧɢɢ� ɩɚɥɶɱɢɤɨɦ� ɧɚ� ɯɪɹɳ� ɜ� ɢɯ� ɩɪɨɫɜɟɬɟ�
ɩɨɹɜɥɹɟɬɫɹ� ɤɚɩɥɹ� ɫɟɤɪɟɬɚ�� ɚ� ɨɛɥɢɬɟɪɚɰɢɹ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɩɨɥɧɵɦ�
ɨɬɫɭɬɫɬɜɢɟɦ� ɫɟɤɪɟɬɚ� ɦɟɣɛɨɦɢɟɜɵɯ�ɠɟɥɟɡ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɨɫɦɨɬɪɚ��

ɛɢɨɦɢɤɪɨɫɤɨɩɢɢ� ɢ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɩɪɨɬɨɤɨɜ�ɦɟɣɛɨɦɢɟɜɵɯ�ɠɟɥɟɡ�
ɩɨ� 0�6�1RUQ� ɦɵ� ɨɰɟɧɢɜɚɥɢ� ɨɛɳɢɣ� ɦɟɣɛɨɦɢɟɜɵɣ� ɢɧɞɟɤɫ�� Ɉɛɳɢɣ�
ɦɟɣɛɨɦɢɟɜɵɣ�ɢɧɞɟɤɫ�ɪɚɜɟɧ� ɫɭɦɦɟ�ɜɟɥɢɱɢɧ�ɨɤɤɥɸɡɢɨɧɧɨɝɨ�ɢɧɞɟɤɫɚ�
�Ɉɂ��ɢ�ɢɧɞɟɤɫɚ�ɞɟɮɨɪɦɚɰɢɢ��ɂȾ���ɷɬɢ�ɢɧɞɟɤɫɵ�ɛɵɥɢ�ɨɩɢɫɚɧɵ�ɧɚɦɢ�
ɪɚɧɟɟ�� Ɋɟɡɭɥɶɬɚɬ� ɜɵɪɚɠɚɥɢ� ɜ� ɚɛɫɨɥɸɬɧɵɯ� ɜɟɥɢɱɢɧɚɯ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȾɆɀ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� �ɈɆɂ� �� ɛɚɥɥɚ�� ɛɵɥɚ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ� ɭ�
ɛɨɥɶɲɢɧɫɬɜɚ�ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɥɟɮɚɪɢɬɨɦ����ɞɟɬɟɣ�����ɝɥɚɡ��
�������� ɭ� ɟɞɢɧɢɱɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɨɣ� ɚɧɨɦɚɥɢɟɣ�
ɪɟɮɪɚɤɰɢɢ� ��� ɝɥɚɡ�� ������� ȼ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ɫɪɟɞɧɹɹ� ɫɬɟɩɟɧɶ�
ȾɆɀ�ɧɚɦɢ�ɧɟ�ɛɵɥɚ�ɨɬɦɟɱɟɧɚ��ȾɆɀ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ� �ɈɆɂ���ɛɚɥɥ��
ɨɤɚɡɚɥɚɫɶ�ɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɨɣ�ɞɥɹ�ɩɚɰɢɟɧɬɨɜ� ɫ�ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɵɦɢ�
ɚɧɨɦɚɥɢɹɦɢ�ɪɟɮɪɚɤɰɢɢ����ɞɟɬɟɣ�����ɝɥɚɡ����������ɜɵɹɜɥɟɧɚ�ɬɚɤɠɟ�ɭ�
ɬɪɟɬɢ�ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɥɟɮɚɪɢɬɨɦ����ɪɟɛɟɧɤɚ����ɝɥɚɡɚ���������
ɢ�ɭ�ɡɞɨɪɨɜɵɯ�ɞɟɬɟɣ����ɪɟɛɟɧɨɤ����ɝɥɚɡɚ��������Ɉɬɫɭɬɫɬɜɢɟ�ȾɆɀ��ɈɆɂ�
�� ɛɚɥɥɨɜ�� ɨɤɚɡɚɥɚɫɶ� ɛɨɥɟɟ� ɫɜɨɣɫɬɜɟɧɧɨɣ� ɡɞɨɪɨɜɵɦ� ɞɟɬɹɦ� ��� ɞɟɬɟɣ��
��� ɝɥɚɡ�� ����� ɢ� ɛɵɥɚ� ɨɛɧɚɪɭɠɟɧɚ� ɭ� ɞɟɬɟɣ� ɫ� ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɵɦɢ�
ɚɧɨɦɚɥɢɹɦɢ� ɪɟɮɪɚɤɰɢɢ� ��� ɝɥɚɡ�� �������� ɍ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɞɟɬɟɣ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɥɟɮɚɪɢɬɨɦ�ɩɪɢɫɭɬɫɬɜɨɜɚɥɚ�ȾɆɀ�ɥɟɝɤɨɣ�ɥɢɛɨ�
ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ��ȼɵɜɨɞɵ��Ⱦɥɹ�ɛɨɥɶɧɵɯ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɥɟɮɚɪɢɬɨɦ�
ɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɨɣ�ɛɵɥɚ�ɫɪɟɞɧɹɹ�ɫɬɟɩɟɧɶ�ɞɢɫɮɭɧɤɰɢɢ�ɦɟɣɛɨɦɢɟɜɵɯ�
ɠɟɥɟɡ��ɞɥɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɵɦɢ�ɚɧɨɦɚɥɢɹɦɢ�ɪɟɮɪɚɤɰɢɢ�
±�ɥɟɝɤɚɹ�ɫɬɟɩɟɧɶ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɈɆɂ��Ɉɂ��ɂȾ�ɹɜɥɹɸɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�
ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ�ɢ�ɩɪɨɫɬɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ�ȾɆɀ�
ɭ�ɞɟɬɟɣ�ɫ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɥɟɮɚɪɢɬɨɦ�ɢ�ɭ�ɞɟɬɟɣ�ɫ�ɧɟɤɨɪɪɢɝɢɪɨɜɚɧɧɵɦɢ�
ɚɧɨɦɚɥɢɹɦɢ�ɪɟɮɪɚɤɰɢɢ�

(9$/8$7,21�2)�7+(�*(1(5$/�0(,%20,$1�,1'(;�,1�
'<6)81&7,21�2)�7+(�0(,%20,$1�*/$1'6�,1�&+,/'5(1
$�.��*DJDULQRYD
6FLHQWL¿F�$GYLVRUV� ±�'0HG6FL�� 3URI��9�9��%U]KHVNLL�� &DQG0HG6FL� /�3��
3URVRUQDMD
6DLQW� 3HWHUVEXUJ� 6WDWH� 3HGLDWULF� 0HGLFDO� $FDGHP\�� 6DLQW� 3HWHUVEXUJ��
5XVVLD

,QWURGXFWLRQ��0HLERPLDQ� JODQG� G\VIXQFWLRQ� �'0*�� SOD\V� DQ� LPSRUWDQW�
UROH�LQ�WKH�GHYHORSPHQW�RI�SDWKRORJ\�DQG�DJH�RI�WKH�VXUIDFH�RI�WKH�H\HEDOO��
,Q�FOLQLFDO�SUDFWLFH�DUH�¿YH�IRUPV�RI�PHLERPLDQ�JODQG�G\VIXQFWLRQ��,�'0*�
VWDJH� DSSHDUV� DEQRUPDO� PHLERPLDQ� JODQG� K\SHUVHFUHWLRQ� �0*�� GXH� WR�
F\VWLF�FKDQJHV�H[FUHWRU\�GXFWV��'0*�ZLWK�VWDJH�,,�WKHUH�LV�D�FRPELQDWLRQ�
RI� K\SHUNHUDWRWLF� VHDOLQJ� GXFWOHVV� 0*� DQG� K\SHUVHFUHWLRQ�� ZLWK� VWDJH�
,,,� '0*� QRWH� K\SHUNHUDWRWLF� VHDOLQJ� GXFWV� 0*�� '0*� VWDJH� ,9� ±� D�
FRPELQDWLRQ�RI�K\SHUNHUDWRWLF�VHDOLQJ�0*�VFDUULQJ�DQG�H[FUHWRU\�GXFWV���
DQG�VWDJH�9�'0*�FKDUDFWHUL]HG�VFDU�FKDQJHV�H[FUHWRU\�GXFWV�RI�EUHDVW�DQG�
H\HOLG� PDUJLQV�� 'LDJQRVWLF� PHWKRGV� DUH� '0*�PH\ERVNRSL\D�� UHVHDUFK�
YRODWLOLW\� WHDU� ¿OP� WLDVNRSL\D� WKDW�PXFK� GLI¿FXOW� WR� TXDQWLI\� WKH� H[WHQW�
'0*��7R� VLPSOLI\� LWV� GLDJQRVLV� LQ� WKH� OLWHUDWXUH� SURSRVHG� LQGH[HV��7KH�
GHVFULEHG�PHWKRG�KDV�QRW�EHHQ�VWXGLHG��DQG�WKDW�ZDV�WKH�PRWLYDWLRQ�IRU�WKLV�
VWXG\��$LP��([DPLQH�WKH�GLDJQRVWLF�LQIRUPDWLRQ�FRQWHQW�RI�WKH�DJJUHJDWH�
RI� WKH�H[FUHWRU\�IXQFWLRQ�RI� WKH�PHLERPLDQ�JODQGV�� WKH� WRWDO�PHLERPLDQ�
LQGH[��20,��LQ�FKLOGUHQ�ZLWK�FKURQLF�EOHSKDULWLV�DQG�QHNRUUHJLURYDQQ\PL�
UHIUDFWLYH�HUURUV��0DWHULDOV�DQG�PHWKRGV��6XEMHFWV�FRQVLVWHG�RI����SDWLHQWV�
�±���\HDUV�VXUYH\HG�LQ�RSKWKDOPRORJ\�GHSDUWPHQW�DQG�$05�63E*308�
QXPEHU����*226(�*3�QXPEHU����RI�WKH�)UXQ]H�GLVWULFW�RI�6W��3HWHUVEXUJ��
%DVLF�REVHUYDWLRQ�JURXS�ZHUH���SDWLHQWV�ZLWK�FKURQLF�EOHSKDULWLV����SDWLHQWV�
ZLWK�EDFN�DQG���PL[HG���&RPSDULVRQ�JURXS�±���SDWLHQWV�ZLWK� UHIUDFWLYH�
HUURUV�QHNRUUHJLURYDQQ\PL����SDWLHQWV�ZLWK�P\RSLD�DQG�K\SHURSLD�����7KH�
FRQWURO� JURXS� FRQVLVWHG� RI� ��� KHDOWK\� FKLOGUHQ��7R� DVVHVV� WKH� VHFUHWRU\�
IXQFWLRQ�RI�WKH�PHLERPLDQ�JODQGV��ZH�XVHG�D�WHFKQLTXH�061RUQ���������
1RUPDOO\� RQ� WKH� LQWHUFRVWDO� UHJLRQ� YLVLEOH� KROHV� H[FUHWRU\� GXFWV� RI� WKH�
PHLERPLDQ�JODQGV��6WHQRVLV�LV�GLDJQRVHG�ZKHQ�WKH�GXFWV�DUH�QRW�YLVLEOH��
EXW�ZKHQ� SUHVVHG�ZLWK� D� ¿QJHU� RQ� WKH� FDUWLODJH� LQ� WKHLU� OXPHQ� DSSHDUV�
GURS� VHFUHWLRQ�� DQG� LV� FKDUDFWHUL]HG� E\� D� FRPSOHWH� ODFN� RI� REOLWHUDWLRQ�
RI�PHLERPLDQ�JODQG�VHFUHWLRQV��$FFRUGLQJ�WR�WKH�UHVXOWV�RI�H[DPLQDWLRQ��
ELRPLFURVFRS\� DQG� DVVHVVPHQW� RI� PHLERPLDQ� JODQG� GXFWV� RQ� 061RUQ�
ZH�HYDOXDWHG�WRWDO�PH\ERPLHY\�LQGH[��2YHUDOO�PH\ERPLHY\�LQGH[�LV�WKH�
VXP�RI�WKH�YDOXHV�RI�RFFOXVDO�LQGH[��2,��DQG�WKH�GHIRUPDWLRQ�LQGH[��',���
ZKLFK�KDYH�EHHQ�GHVFULEHG�SUHYLRXVO\��5HVXOWV�DUH�H[SUHVVHG�LQ�DEVROXWH�
YDOXHV�� 5HVXOWV�� '0*� DYHUDJH� GHJUHH� �20,� �� SRLQWV�� ZDV� GLDJQRVHG�
LQ� WKH�PDMRULW\�RI�SDWLHQWV�ZLWK�FKURQLF�EOHSKDULWLV� ���FKLOGUHQ�����H\HV��
�������� LQ� LQGLYLGXDO� SDWLHQWV� ZLWK� XQFRUUHFWHG� HUURU� RI� UHIUDFWLRQ� ���
H\H�� ������� ,Q� WKH� FRQWURO� JURXS�� WKH� DYHUDJH� GHJUHH�'0*�XV�ZDV� QRW�
PDUNHG�� '0*�PLOG� �20,� �� SRLQW�� ZDV� PRUH� W\SLFDO� IRU� SDWLHQWV� ZLWK�
XQFRUUHFWHG�UHIUDFWLYH�HUURUV� ���FKLOGUHQ�����H\HV����������DOVR�UHYHDOHG�
D� WKLUG� RI� SDWLHQWV�ZLWK� FKURQLF� EOHSKDULWLV� ��� NLGV�� �� H\HV�� ������� DQG�
LQ� KHDOWK\� FKLOGUHQ� ��� FKLOG�� �� H\HV�� ������ /DFN�'0*� �20,� �� SRLQWV��
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ZDV�PRUH�W\SLFDO�RI�KHDOWK\�FKLOGUHQ����FKLOGUHQ�����H\HV�������DQG�KDV�
EHHQ�IRXQG�LQ�FKLOGUHQ�ZLWK�XQFRUUHFWHG�UHIUDFWLYH�HUURUV����H\HV����������
$OO�WKH�VXUYH\HG�FKLOGUHQ�ZLWK�FKURQLF�EOHSKDULWLV�SUHVHQW�'0*�OLJKW�RU�
PRGHUDWH� GHJUHH��&RQFOXVLRQ�� )RU� SDWLHQWV�ZLWK� FKURQLF� EOHSKDULWLV�ZDV�
PRUH�W\SLFDO�RI�WKH�DYHUDJH�GHJUHH�RI�PHLERPLDQ�JODQG�G\VIXQFWLRQ��)RU�
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ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ɉɊɂɆȿɇȿɇɂə�ɉɊȿɉȺɊȺɌȺ�
©ɊȿɌɂɇȺɅȺɆɂɇª�ȼ�Ʌȿɑȿɇɂɂ�ȽɅȺɍɄɈɆɇɈɃ�
ɈɉɌɂɑȿɋɄɈɃ�ɇȿɃɊɈɉȺɌɂɂ�ȼ�ɍɋɅɈȼɂəɏ�ȾɇȿȼɇɈȽɈ�
ɋɌȺɐɂɈɇȺɊȺ
Ⱥ�ȼ��Ȼɚɪɚɧɨɜɚ��Ⱥ�ɂ��ɋɭɯɨɬɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�Ⱥ��ȿɝɨɪɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɥɚɭɤɨɦɚ� ±� ɛɨɥɶɲɚɹ� ɝɪɭɩɩɚ� ɡɚɛɨɥɟɜɚɧɢɣ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ� ɩɨɫɬɨɹɧɧɵɦ� ɢɥɢ� ɩɟɪɢɨɞɢɱɟɫɤɢɦ� ɩɨɜɵɲɟɧɢɟɦ�
ȼȽȾ�� ɜɵɡɜɚɧɧɵɦ� ɧɚɪɭɲɟɧɢɟɦ� ɨɬɬɨɤɚ� ɜɨɞɹɧɢɫɬɨɣ� ɜɥɚɝɢ� ɢɡ� ɝɥɚɡɚ��
ɋɥɟɞɫɬɜɢɟɦ� ɩɨɜɵɲɟɧɢɹ� ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɹɜɥɹɟɬɫɹ�
ɩɨɫɬɟɩɟɧɧɨɟ� ɪɚɡɜɢɬɢɟ� ɯɚɪɚɤɬɟɪɧɵɯ� ɞɥɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɧɚɪɭɲɟɧɢɣ�
ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ� ɢ� ɝɥɚɭɤɨɦɧɨɣ� ɨɩɬɢɱɟɫɤɨɣ� ɧɟɣɪɨɩɚɬɢɢ�� ɉɨ�
ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ�� ɤɨɥɢɱɟɫɬɜɨ� ɝɥɚɭɤɨɦɧɵɯ� ɛɨɥɶɧɵɯ� ɜ� ɦɢɪɟ�
ɞɨɯɨɞɢɬ�ɞɨ�����ɦɥɧ�ɱɟɥɨɜɟɤ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɞɧɢɦ�ɢɡ�ɷɮɮɟɤɬɢɜɧɵɯ�
ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɝɥɚɭɤɨɦɧɨɣ� ɨɩɬɢɱɟɫɤɨɣ� ɧɟɣɪɨɩɚɬɢɢ� ɹɜɥɹɟɬɫɹ�
ɩɪɨɜɟɞɟɧɢɟ�ɤɭɪɫɚ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɩɪɟɩɚɪɚɬɚ�
©Ɋɟɬɢɧɚɥɚɦɢɧª�� Ɋɟɬɢɧɚɥɚɦɢɧ� ±� ɷɬɨ� ɩɪɟɩɚɪɚɬ� ɩɨɥɢɩɟɩɬɢɞɧɨɣ�
ɩɪɢɪɨɞɵ�� ɩɨɥɭɱɚɟɦɵɣ� ɩɭɬɟɦ� ɷɤɫɬɪɚɤɰɢɢ� ɢɡ� ɫɟɬɱɚɬɤɢ� ɝɥɚɡɚ�
ɤɪɭɩɧɨɝɨ� ɪɨɝɚɬɨɝɨ� ɫɤɨɬɚ�� ɉɪɟɩɚɪɚɬ� ɨɛɥɚɞɚɟɬ� ɬɤɚɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦ�
ɞɟɣɫɬɜɢɟɦ� ɧɚ� ɫɟɬɱɚɬɤɭ� ɝɥɚɡɚ�� ɨɤɚɡɵɜɚɟɬ� ɫɬɢɦɭɥɢɪɭɸɳɟɟ� ɞɟɣɫɬɜɢɟ�
ɧɚ� ɮɨɬɨɪɟɰɟɩɬɨɪɵ� ɢ� ɤɥɟɬɨɱɧɵɟ� ɷɥɟɦɟɧɬɵ� ɫɟɬɱɚɬɤɢ�� ɫɩɨɫɨɛɫɬɜɭɟɬ�
ɭɥɭɱɲɟɧɢɸ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɢɝɦɟɧɬɧɨɝɨ�ɷɩɢɬɟɥɢɹ�
ɢ� ɧɚɪɭɠɧɵɯ� ɫɟɝɦɟɧɬɨɜ� ɮɨɬɨɪɟɰɟɩɬɨɪɨɜ� ɩɪɢ� ɞɢɫɬɪɨɮɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɹɯ�� ɭɫɤɨɪɹɟɬ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɫɜɟɬɨɜɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɫɟɬɱɚɬɤɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ�
ɢɡɭɱɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɟɩɚɪɚɬɚ� ©Ɋɟɬɢɧɚɥɚɦɢɧª� ɜ� ɥɟɱɟɧɢɢ�
ɝɥɚɭɤɨɦɧɨɣ�ɨɩɬɢɱɟɫɤɨɣ�ɧɟɣɪɨɩɚɬɢɢ�ɜ�ɭɫɥɨɜɢɹɯ�ɞɧɟɜɧɨɝɨ�ɫɬɚɰɢɨɧɚɪɚ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ�
ɫɨɫɬɚɜɢɥɨ�����ɱɟɥɨɜɟɤɚ������ɝɥɚɡ���ɍ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɩɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�
ɧɚɛɥɸɞɚɥɨɫɶ�ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɟ�ȼȽȾ��ɫɪɟɞɧɟɟ�ȼȽȾ�±������ɦɦ�ɪɬ�ɫɬ����
ɜɵɪɚɠɟɧɧɨɟ� ɫɧɢɠɟɧɢɟ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ� �ɫɧɢɠɟɧɢɟ� ɨɫɬɪɨɬɵ�
ɡɪɟɧɢɹ�� ɫɭɠɟɧɢɟ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ� ɩɨɥɟɣ� ɡɪɟɧɢɹ��� ɷɤɫɤɚɜɚɰɢɹ� ɞɢɫɤɚ�
ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ����±�����ɉɚɰɢɟɧɬɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ��� ɝɪɭɩɩɵ��
ȼ� ɩɟɪɜɭɸ� ɝɪɭɩɩɭ� ɜɯɨɞɢɥɢ� ɩɚɰɢɟɧɬɵ�� ɩɨɥɭɱɚɜɲɢɟ� ɪɟɬɢɧɚɥɚɦɢɧ� ɜ�
ɫɨɫɬɚɜɟ�ɤɭɪɫɚ�ɫɨɫɭɞɢɫɬɨɣ�ɬɟɪɚɩɢɢ�����ɱɟɥɨɜɟɤɚ�±����ɝɥɚɡ���ɜɨ�ɜɬɨɪɭɸ�
ɝɪɭɩɩɭ�±�ɩɚɰɢɟɧɬɵ��ɧɟ�ɩɨɥɭɱɚɜɲɢɟ�ɞɚɧɧɵɣ�ɩɪɟɩɚɪɚɬ�����ɱɟɥɨɜɟɤɚ�±�
���ɝɥɚɡ���ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�ɹɧɜɚɪɹ������ɝ��ɩɨ�ɹɧɜɚɪɶ������ɝ��
Ɂɚ�ɩɟɪɢɨɞ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɚɰɢɟɧɬɵ�ɩɨɥɭɱɢɥɢ���ɤɭɪɫɚ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɪɟɝɭɥɹɪɧɨ� ɩɪɨɜɨɞɢɥɢɫɶ� ɜɢɡɨɦɟɬɪɢɹ��
ɬɨɧɨɦɟɬɪɢɹ�� ɩɟɪɢɦɟɬɪɢɹ�� ɨɮɬɚɥɶɦɨɫɤɨɩɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɚɰɢɟɧɬɵ�
ɨɛɟɢɯ� ɝɪɭɩɩ� ɩɨɥɭɱɢɥɢ� ɤɭɪɫɵ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ� ɜ� ɩɨɥɧɨɦ�
ɨɛɴɟɦɟ��ɇɟɠɟɥɚɬɟɥɶɧɵɯ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɪɟɚɤɰɢɣ�ɢ�ɭɯɭɞɲɟɧɢɹ�ɨɛɳɟɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɧɟ�ɧɚɛɥɸɞɚɥɨɫɶ��ɉɨ� ɡɚɜɟɪɲɟɧɢɢ�ɩɟɪɜɨɝɨ� ɝɨɞɚ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɞɜɚ� ɤɭɪɫɚ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ� ɬɟɪɚɩɢɢ�� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ�
ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ɧɚɛɥɸɞɚɥɨɫɶ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ�� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�
ɨɬɦɟɱɚɥɨɫɶ�ɭɦɟɧɶɲɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɫɤɨɬɨɦ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ������ɭ�����
ɩɚɰɢɟɧɬɨɜ�ɢɡɦɟɧɟɧɢɣ�ɧɟ�ɜɵɹɜɥɟɧɨ��Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɨɫɬɚɥɚɫɶ�ɩɪɟɠɧɟɣ��
ȼȽȾ� ɫɧɢɡɢɥɨɫɶ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ���� ɦɦ� �ɧɚ� ����� ɍ� ɩɚɰɢɟɧɬɨɜ� ɜɬɨɪɨɣ�
ɝɪɭɩɩɵ� ɬɚɤɠɟ� ɧɚɛɥɸɞɚɥɨɫɶ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɡɪɢɬɟɥɶɧɵɯ�
ɮɭɧɤɰɢɣ�� ɭ� ���� ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɚɥɨɫɶ� ɭɦɟɧɶɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ�
ɫɤɨɬɨɦ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ�����ɭ�����ɩɚɰɢɟɧɬɨɜ�ɢɡɦɟɧɟɧɢɣ�ɧɟ�ɜɵɹɜɥɟɧɨ��
Ɉɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɨɫɬɚɥɚɫɶ�ɩɪɟɠɧɟɣ��ȼȽȾ�ɫɧɢɡɢɥɨɫɶ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ�����
ɦɦ� �ɧɚ� ������� ɉɨ� ɨɤɨɧɱɚɧɢɢ� ɧɚɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɱɟɬɵɪɟ� ɤɭɪɫɚ�
ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ��ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ��ȼ�ɩɟɪɜɨɣ�
ɝɪɭɩɩɟ�ɨɬɦɟɱɚɥɨɫɶ�ɫɬɨɣɤɨɟ�ɭɥɭɱɲɟɧɢɟ�ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ��ɭ�����
ɩɚɰɢɟɧɬɨɜ� ɨɬɦɟɱɚɥɨɫɶ� ɭɦɟɧɶɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɫɤɨɬɨɦ� ɜ� ɫɪɟɞɧɟɦ�
ɧɚ� ����� ɭ� ����ɩɚɰɢɟɧɬɨɜ� ɢɡɦɟɧɟɧɢɣ� ɧɟ� ɜɵɹɜɥɟɧɨ��Ɉɫɬɪɨɬɚ� ɡɪɟɧɢɹ�
ɭ� ���� ɭɜɟɥɢɱɢɥɚɫɶ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ����±���� ɟɞɢɧɢɰɭ��ȼȽȾ� ɫɧɢɡɢɥɨɫɶ�
ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ���� ɦɦ� �ɧɚ� �������� ȼɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� ɨɬɦɟɱɚɥɚɫɶ�
ɫɬɚɛɢɥɢɡɚɰɢɹ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ�� ɭ� ���� ɩɚɰɢɟɧɬɨɜ� ɤɨɥɢɱɟɫɬɜɨ�
ɫɤɨɬɨɦ�ɭɦɟɧɶɲɢɥɨɫɶ�ɜ�ɫɪɟɞɧɟɦ�ɧɚ�������ɭ�����ɩɚɰɢɟɧɬɨɜ�ɢɡɦɟɧɟɧɢɣ�
ɧɟ�ɜɵɹɜɥɟɧɨ��ɂɡɦɟɧɟɧɢɣ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ��ɫɧɢɠɟɧɢɟ�

ȼȽȾ� ɜ� ɫɪɟɞɧɟɦ� ɫɨɫɬɚɜɢɥɨ� ���� ɦɦ� ������ ȼɵɜɨɞɵ�� ɉɪɢɦɟɧɟɧɢɟ�
ɩɪɟɩɚɪɚɬɚ� ©Ɋɟɬɢɧɚɥɚɦɢɧª� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɤɭɪɫɚ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɝɥɚɭɤɨɦɧɨɣ�ɨɩɬɢɱɟɫɤɨɣ�ɧɟɣɪɨɩɚɬɢɟɣ�ɩɪɢɜɨɞɢɬ�
ɤ� ɭɥɭɱɲɟɧɢɸ� ɝɪɚɧɢɰ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɝɨ� ɩɨɥɹ� ɡɪɟɧɢɹ�� ɫɧɢɠɟɧɢɸ�
ɢ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ȼȽȾ�� ɭɥɭɱɲɟɧɢɸ� ɨɫɬɪɨɬɵ� ɡɪɟɧɢɹ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ��ɱɟɦ�ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɤɭɪɫɚ�ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ�ɬɟɪɚɩɢɢ�
ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɚɧɧɨɝɨ�ɩɪɟɩɚɪɚɬɚ�
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1(8523$7+<�,1�7+(�&21',7,216�2)�$�'$<�+263,7$/
$�9��%DUDQRYD��$�,��6XNKRWLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�$��(JRURY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� *ODXFRPD� LV� D� ODUJH� JURXS� RI� GLVHDVHV� FKDUDFWHUL]HG�
E\� FRQWLQXRXV� RU� SHULRGLF� LQFUHDVH� RI� LQWUDRFXODU� SUHVVXUH� FDXVHG� E\�
YLRODWLRQ�RI� WKH�RXWÀRZ�RI� WKH�DTXHRXV�KXPRU�RI� WKH�H\H��7KH� UHVXOW�RI�
LQFUHDVHG� SUHVVXUH� LV� WKH� JUDGXDO� GHYHORSPHQW� FKDUDFWHULVWLF� YLRODWLRQV�
RI� YLVXDO� IXQFWLRQV� DQG�JODXFRPDWRXV� RSWLF� QHXURSDWK\� IRU� WKLV� GLVHDVH��
$FFRUGLQJ� WR� OLWHUDU\�GDWD� WKH�QXPEHU�RI�JODXFRPDWRXV�SDWLHQWV� UHDFKHV�
����PLOOLRQ�SHRSOH�DOO�RYHU�WKH�ZRUOG��1RZ�RQH�RI�WKH�HIIHFWLYH�PHWKRGV�
RI�JODXFRPDWRXV�RSWLF�QHXURSDWK\� WUHDWPHQW� LV� D� FRXUVH�RI� FRQVHUYDWLYH�
WKHUDS\�ZLWK� WKH� 5HWLQDODPLQ� DSSOLFDWLRQ�� 5HWLQDODPLQ� LV� D� SRO\SHSWLGH�
PHGLFLQH� REWDLQHG� E\� H[WUDFWLRQ� IURP�FDWWOH¶V� UHWLQD��7KLV�PHGLFLQH� KDV�
VSHFL¿F�WLVVXH� HIIHFW� RQ� WKH� H\H¶V� UHWLQD�� SURYLGHV� D� VWLPXODWLQJ� HIIHFW�
RQ� WKH� SKRWRUHFHSWRUV� DQG� FHOOXODU� HOHPHQWV� RI� WKH� UHWLQD�� LPSURYHV� WKH�
IXQFWLRQDO�LQWHUDFWLRQ�RI�WKH�SLJPHQW�HSLWKHOLXP�DQG�H[WHUQDO�VHJPHQWV�RI�
WKH�SKRWRUHFHSWRUV�XQGHU�G\VWURSKLF�FKDQJHV�DQG�DFFHOHUDWHV�WKH�UHFRYHU\�
RI�WKH�OLJKW�VHQVLWLYHQHVV�RI�WKH�UHWLQD��$LP��7KH�DLP�RI�RXU�UHVHDUFK�ZDV�
WR� H[DPLQH� WKH� HIIHFWLYHQHVV� RI� 5HWLQDODPLQ� PHGLFLQH� LQ� WKH� WUHDWPHQW�
RI� JODXFRPDWRXV� RSWLF� QHXURSDWK\� LQ� WKH� FRQGLWLRQV� RI� D� GD\� KRVSLWDO��
0DWHULDOV� DQG� PHWKRGV�� 7KH� WRWDO� QXPEHU� RI� VWXGLHG� SDWLHQWV� ZDV� ����
SHRSOH������H\HV���2Q�DGPLVVLRQ�DOO�SDWLHQWV�KDG�FRPSHQVDWHG�LQMXU\�,23�
�DYHUDJH�,23������PP�+J���HYLGHQW�UHGXFWLRQ�RI�YLVXDO�IXQFWLRQ��GHFUHDVHG�
YLVXDO�DFXLW\��WKH�QDUURZLQJ�RI�SHULSKHUDO�¿HOG�RI�YLHZ���H[FDYDWLRQV�RI�WKH�
RSWLF� GLVN����±�����3DWLHQWV�ZHUH�GLYLGHG� LQWR���JURXSV��7KH�¿UVW� JURXS�
FRQVLVWHG� RI� SDWLHQWV� UHFHLYLQJ�5HWLQDODPLQ� LQ� WKH� VWUXFWXUH� RI� D� FRXUVH�
RI�YDVFXODU�WKHUDS\�����PDQ�±����H\HV���WKH�VHFRQG�JURXS�±�SDWLHQWV�QRW�
UHFHLYLQJ�WKH�PHGLFLQH�����PDQ�±����H\HV���7KH�VWXG\�ZDV�FRQGXFWHG�IURP�
-DQXDU\������ WLOO� -DQXDU\�������'XULQJ� WKH� UHVHDUFK�SDWLHQWV� UHFHLYHG���
FRXUVH�RI�FRQVHUYDWLYH�WKHUDS\��$OO�SDWLHQWV�ZHUH�UHJXODUO\�KHOG�YLVRPHWU\��
WRQRPHWU\�� SHULPHWU\�� RSKWKDOPRVFRS\�� 5HVXOWV�� ,Q� ERWK� JURXSV� SDWLHQWV�
UHFHLYHG� FRXUVHV� RI� FRQVHUYDWLYH� WKHUDS\� LQ� IXOO��8QGHVLUDEOH�PHGLFLQDO�
UHDFWLRQV� DQG� GHWHULRUDWLRQ� RI� WKH� JHQHUDO� FRQGLWLRQ� RI� SDWLHQWV� ZDUHQ¶W�
REVHUYHG��8SRQ�FRPSOHWLRQ�RI�WKH�¿UVW�\HDU�RI�WKH�VWXG\��WZR�FRXUVHV�RI�
FRQVHUYDWLYH�WKHUDS\��ZHUH�REWDLQHG�WKH�IROORZLQJ�UHVXOWV��3DWLHQWV�RI�WKH�
¿UVW� JURXS� REVHUYHG� D� VOLJKW� LPSURYHPHQW� RI� YLVXDO� IXQFWLRQV�� ���� RI�
SDWLHQWV�KDG�D�GHFUHDVH�LQ�WKH�QXPEHU�RI�VFRWRPDV�E\�����RQ�WKH�DYHUDJH��
����RI�SDWLHQWV�ZLWK�QR�FKDQJHV�IRXQG��9LVXDO�DFXLW\�UHPDLQHG�WKH�VDPH��
,23�KDV�GHFUHDVHG�RQ�WKH�DYHUDJH�RQ�����PP�������3DWLHQWV�RI�WKH�VHFRQG�
JURXS�DOVR�REVHUYHG�D�VOLJKW�LPSURYHPHQW�RI�YLVXDO�IXQFWLRQV��LQ�����RI�
SDWLHQWV�KDG�D�GHFUHDVH�LQ�WKH�QXPEHU�RI�VFRWRPDV�E\����RQ�WKH�DYHUDJH��
����RI�SDWLHQWV�ZLWK�QR�FKDQJHV�IRXQG��$W�WKH�HQG�RI�RXU�UHVHDUFK��IRXU�
FRXUVH�RI�FRQVHUYDWLYH�WKHUDS\��REWDLQHG�WKH�IROORZLQJ�UHVXOWV��,Q�WKH�¿UVW�
JURXS�QRWHG�SHUVLVWHQW�LPSURYHPHQW�RI�YLVXDO�IXQFWLRQV������RI�SDWLHQWV�
KDG�D�GHFUHDVH�RI� WKH�QXPEHU�RI�VFRWRPDV�����RQ� WKH�DYHUDJH������RI�
SDWLHQWV�ZLWK�QR�FKDQJHV�IRXQG��9LVXDO�DFXLW\�LQ�����FDVHV�LQFUHDVHG�E\�
RQ� WKH� DYHUDJH�RI� ����±���� XQLW�� ,23�KDV� GHFUHDVHG�RQ� WKH� ����PP� �E\�
�������RQ�WKH�DYHUDJH��,Q�WKH�VHFRQG�JURXS�QRWHG�VWDELOL]DWLRQ�RI�YLVXDO�
IXQFWLRQV������RI�SDWLHQWV�QXPEHU�RI�VFRWRPDV�GHFUHDVHG�RQ�WKH�DYHUDJH�
RI� ������ ���� RI� SDWLHQWV� ZLWK� QR� FKDQJHV� IRXQG�� &KDQJHV� LQ� YLVXDO�
DFXLW\� KDYHQ¶W� EHHQ� UHYHDOHG�� ,23� UHGXFWLRQ� WRWDOHG� ���� PP� ����� RQ�
WKH� DYHUDJH��&RQFOXVLRQ��7KH� XVH� RI� WKH�5HWLQDODPLQ� GXULQJ� WKH� FRXUVH�
RI� FRQVHUYDWLYH� WKHUDS\� LQ�SDWLHQWV�ZLWK�JODXFRPDWRXV�RSWLF�QHXURSDWK\�
OHDGV�WR�LPSURYHPHQWV�ERUGHUV�LQ�WKH�SHULSKHUDO�YLVLRQ�¿HOG��UHGXFWLRQ�DQG�
VWDELOL]DWLRQ�RI�WKH�,23��LPSURYHPHQW�RI�YLVXDO�DFXLW\�WR�D�PXFK�JUHDWHU�
H[WHQW�WKDQ�LQ�WKH�FRXUVH�RI�FRQVHUYDWLYH�WKHUDS\�ZLWKRXW�WKLV�PHGLFLQH�

ɆɈȾɂɎɂɐɂɊɈȼȺɇɇȺə�ȾɂɈȾɇȺə�ɌɊȺɇɋɋɄɅȿɊȺɅɖɇȺə�
ɅȺɁȿɊɇȺə�ɐɂɄɅɈɄɈȺȽɍɅəɐɂə�ɋ�ɆȿɌȺȻɈɅɂɑȿɋɄɂɆ�
ɗɎɎȿɄɌɈɆ�ȼ�Ʌȿɑȿɇɂɂ�ȽɅȺɍɄɈɆɕ
Ƚ�Ɏ��ɏɚɦɢɞɭɥɥɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱦ�ȼ��Ʉɚɰ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɨɞɧɢɦ�ɢɡ�ɷɮɮɟɤɬɢɜɧɵɯ�ɦɟɬɨɞɨɜ�ɥɟɱɟɧɢɹ�
ɩɟɪɜɢɱɧɨɣ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ� ɝɥɚɭɤɨɦɵ� �ɉɈɍȽ�� ɹɜɥɹɟɬɫɹ� ɥɚɡɟɪɧɚɹ�
ɯɢɪɭɪɝɢɹ�� ɇɚɪɹɞɭ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɫɩɨɫɨɛɚɦɢ� ɥɚɡɟɪɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɧɚ�ɭɝɨɥ�ɩɟɪɟɞɧɟɣ�ɤɚɦɟɪɵ��ɪɚɞɭɠɤɭ��ɢɦɟɸɬɫɹ�ɦɟɬɨɞɢɤɢ��ɩɪɢ�ɤɨɬɨɪɵɯ�
ɥɚɡɟɪɧɨɦɭ� ɢɡɥɭɱɟɧɢɸ� ɩɨɞɜɟɪɝɚɟɬɫɹ� ɰɢɥɢɚɪɧɚɹ� ɦɵɲɰɚ�� Ɉɞɧɢɦ� ɢɡ�
ɬɚɤɢɯ�ɦɟɬɨɞɨɜ�ɹɜɥɹɟɬɫɹ�ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ�ɞɢɨɞɧɚɹ�ɬɪɚɧɫɫɤɥɟɪɚɥɶɧɚɹ�
ɥɚɡɟɪɧɚɹ� ɰɢɤɥɨɤɨɚɝɭɥɹɰɢɹ� �ɆȾɌɅɐɄ���ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɚɧɧɨɝɨ�
ɦɟɬɨɞɚ�� ɧɚɪɹɞɭ� ɫɨ� ɫɧɢɠɟɧɢɟɦ� ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ɭ� ɛɨɥɶɧɵɯ�
ɩɪɨɢɫɯɨɞɢɬ�ɭɥɭɱɲɟɧɢɟ� ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ�� ɚ�ɢɦɟɧɧɨ�ɪɚɫɲɢɪɟɧɢɟ�
ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�ɩɨɥɟɣ�ɡɪɟɧɢɹ��ɉɉɁ���ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɢɡɭɱɟɧɢɟ�
ɢɡɦɟɧɟɧɢɣ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ�� ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ� ɞɚɜɥɟɧɢɹ� ɭ�
ɛɨɥɶɧɵɯ��ɤɨɬɨɪɵɦ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�ɆȾɌɅɐɄ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɇɚɛɥɸɞɚɥɨɫɶ� ���� ɩɚɰɢɟɧɬɨɜ� ����� ɝɥɚɡ��� ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɭ� ɜɫɟɯ�
ɨɬɦɟɱɚɥɨɫɶ�ɩɨɜɵɲɟɧɢɟ�ȼȽȾ�ɨɬ����ɦɦ�ɢ�ɜɵɲɟ��ɜɵɪɚɠɟɧɧɵɟ�ɫɭɠɟɧɢɹ�
ɉɉɁ�� ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɢ� ɧɟɜɨɡɦɨɠɧɨɫɬɶ�
ɩɪɨɜɟɞɟɧɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɢɡ�ɡɚ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ�
ɭɯɭɞɲɟɧɢɹ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ��
ɉɪɢ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɛɨɥɶɧɵɦ� ɩɪɨɜɨɞɢɥɚɫɶ� ɜɢɡɨɦɟɬɪɢɹ�� ɩɟɪɢɦɟɬɪɢɹ��
ɬɨɧɨɦɟɬɪɢɹ��Ɉɩɟɪɚɰɢɹ�ɩɪɨɜɨɞɢɥɚɫɶ�ɩɪɢ�ɩɨɦɨɳɢ�ɞɢɨɞɧɨɝɨ�ɥɚɡɟɪɧɨɝɨ�
ɚɩɩɚɪɚɬɚ�ȺɅɈȾ�����©Ⱥɥɤɨɦª��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ���Ɍɟɯɧɢɤɚ�ɨɩɟɪɚɰɢɢ��
Ɋɟɬɪɨɛɭɥɶɛɚɪɧɚɹ�ɚɧɟɫɬɟɡɢɹ�ɢ�ɚɤɢɧɟɡɢɹ���ɦɥ����ɪɚɫɬɜɨɪɚ�ɥɢɞɨɤɚɢɧɚ�
ɝɢɞɪɨɯɥɨɪɢɞɚ�� ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ� ɛɥɟɮɚɪɨɫɬɚɬ�� ɡɚɬɟɦ� ɜ� �±�� ɦɦ� ɨɬ�
ɥɢɦɛɚ�ɤɨɧɰɟɧɬɪɢɱɧɨ�ɧɚ����±����ɝɪɚɞɭɫɨɜ�ɧɚɧɨɫɹɬɫɹ���±���ɥɚɡɟɪɧɵɯ�
ɤɨɚɝɭɥɹɬɨɜ��Ɋɟɠɢɦ�ɪɚɛɨɬɵ�ɥɚɡɟɪɚ��ɞɥɢɧɚ�ɜɨɥɧɵ�±�����ɧɦ��ɦɨɳɧɨɫɬɶ�±�
����ȼɬ��ɷɤɫɩɨɡɢɰɢɹ�±���ɫ��ɞɢɚɦɟɬɪ�ɮɨɤɚɥɶɧɨɝɨ�ɩɹɬɧɚ�±�����ɦɤɦ��ɉɨɫɥɟ�
ɨɩɟɪɚɰɢɢ� ɩɚɰɢɟɧɬɭ� ɜɵɩɨɥɧɹɟɬɫɹ� ɩɨɞɤɨɧɴɸɧɤɬɢɜɚɥɶɧɚɹ� ɢɧɴɟɤɰɢɹ�
ɞɟɤɫɚɦɟɬɚɡɨɧɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɥɚɡɟɪɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ�
ɩɟɪɟɧɟɫɥɢ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ�� ɍ� ɧɟɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ� ɩɚɰɢɟɧɬɨɜ�
ɨɬɦɟɱɚɥɚɫɶ� ɛɨɥɟɡɧɟɧɧɨɫɬɶ� ɩɪɢ� ɧɚɧɟɫɟɧɢɢ� ɤɨɚɝɭɥɹɬɨɜ�� Ɂɚ� ɜɪɟɦɹ�
ɧɚɛɥɸɞɟɧɢɹ� ɜ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɭ� �� ɛɨɥɶɧɵɯ�
��� ɝɥɚɡɚ�� ������� ɜɵɹɜɥɟɧɚ� ɝɢɮɟɦɚ� ɢ� ɭ� �� ɱɟɥɨɜɟɤ� ��� ɝɥɚɡɚ�� ������ ±�
ɢɪɢɞɨɰɢɤɥɢɬ��ɉɨɫɥɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɬɟɪɚɩɢɢ� ɞɚɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ�
ɛɵɥɢ�ɢɡɥɟɱɟɧɵ��ȼ�ɨɫɬɚɥɶɧɵɯ�ɫɥɭɱɚɹɯ�ɪɟɚɤɬɢɜɧɵɣ�ɫɢɧɞɪɨɦ�ɩɪɨɬɟɤɚɥ�
ɛɟɡ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɢ� ɫɨɩɪɨɜɨɠɞɚɥɫɹ� ɢɧɴɟɤɰɢɟɣ� ɤɨɧɴɸɧɤɬɢɜɵ��
ɩɪɨɯɨɞɹɳɟɣ� ɱɟɪɟɡ� ��±��� ɞɧɟɣ�� ȼ� ɩɪɨɰɟɫɫɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɥɭɱɟɧɵ�
ɞɚɧɧɵɟ��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ�ɨ�ɩɨɥɨɠɢɬɟɥɶɧɨɦ�ɜɨɡɞɟɣɫɬɜɢɢ�ɆȾɌɅɐɄ��
ɫɨɱɟɬɚɸɳɟɦ�ɜ�ɫɟɛɟ�ɫɧɢɠɟɧɢɟ�ȼȽȾ�ɢ�ɥɟɱɟɛɧɵɣ�ɷɮɮɟɤɬ�ɜ�ɨɬɧɨɲɟɧɢɢ�
ɝɥɚɭɤɨɦɧɨɣ� ɨɩɬɢɱɟɫɤɨɣ� ɧɟɣɪɨɩɚɬɢɢ�� ɩɪɨɹɜɥɹɸɳɢɣɫɹ� ɭɥɭɱɲɟɧɢɟɦ�
ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɉɈɍȽ�ɜ�ɞɚɥɟɤɨ�ɡɚɲɟɞɲɟɣ�ɫɬɚɞɢɢ�
ɫ�ɭɦɟɪɟɧɧɨ�ɩɨɜɵɲɟɧɧɵɦ�ȼȽȾ��,,,E��ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɆȾɌɅɐɄ�ȼȽȾ�
ɜ�ɪɚɧɧɢɣ�ɩɟɪɢɨɞ�ɧɚɛɥɸɞɟɧɢɹ�ɫɧɢɡɢɥɨɫɶ�ɧɚ����������ɦɦ�ɪɬ�ɫɬ�����������
ɚ�ɜ�ɤɨɧɰɟ�ɧɚɛɥɸɞɟɧɢɹ�±�ɧɚ����������ɦɦ�ɪɬ�ɫɬ�����������Ɉɮɬɚɥɶɦɨɬɨɧɭɫ�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɉɈɍȽ�ɜ�ɞɚɥɟɤɨ�ɡɚɲɟɞɲɟɣ�ɫɬɚɞɢɢ�ɫ�ɜɵɫɨɤɢɦ�ȼȽȾ��,,,F��
ɩɨɫɥɟ� ɆȾɌɅɐɄ� ɜ� ɪɚɧɧɢɣ� ɩɟɪɢɨɞ� ɫɧɢɡɢɥɫɹ� ɧɚ� ���������� ɦɦ� ɪɬ�ɫɬ��
���������ɚ�ɜ�ɤɨɧɰɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɧɚ�����������ɦɦ�ɪɬ�ɫɬ�����������ɉɪɢ�
ɫɪɚɜɧɟɧɢɢ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɡɪɟɧɢɹ� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ� ɉɈɍȽ�
,,,E� ɫɬɚɞɢɢ�� ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɆȾɌɅɐɄ�ɜ� ɪɚɧɧɟɦ�ɩɟɪɢɨɞɟ� ɨɫɬɪɨɬɚ�
ɡɪɟɧɢɹ� ɭɜɟɥɢɱɢɥɚɫɶ� ɧɚ� ���������� ɟɞɢɧɢɰ�� ɚ� ɜ� ɤɨɧɰɟ� ±� ɧɚ� �����������
ɍ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ� ɉɈɍȽ� ,,,F� ɫɬɚɞɢɢ�� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɆȾɌɅɐɄ�ɰɟɧɬɪɚɥɶɧɨɟ�ɡɪɟɧɢɟ�ɢɡɦɟɧɢɥɨɫɶ��ɜ�ɪɚɧɧɟɦ�ɩɟɪɢɨɞɟ�ɨɫɬɪɨɬɚ�
ɭɜɟɥɢɱɢɥɚɫɶ� ɧɚ� ���������� ɟɞɢɧɢɰ�� ɚ� ɜ� ɤɨɧɰɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɧɚ�
���������� ɟɞɢɧɢɰ�� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɉɉɁ� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ�
ɉɈɍȽ� ,,,E� ɫɬɚɞɢɢ�� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɆȾɌɅɐɄ� ɨɛɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɫɤɨɬɨɦ� ɢɡɦɟɧɢɥɨɫɶ�� ɜ� ɪɚɧɧɟɦ� ɩɟɪɢɨɞɟ� ɧɚɛɥɸɞɟɧɢɹ� ɭɦɟɧɶɲɢɥɨɫɶ� ɜ�
ɫɪɟɞɧɟɦ�ɧɚ��������ɚ�ɜ�ɤɨɧɰɟ�±�ɧɚ��������ɍ�ɩɚɰɢɟɧɬɨɜ��ɫɬɪɚɞɚɸɳɢɯ�
ɉɈɍȽ�,,,F�ɫɬɚɞɢɢ��ɩɪɢ�ɫɪɚɜɧɟɧɢɢ�ɉɉɁ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɢɹ�ɆȾɌɅɐɄ�
ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɫɤɨɬɨɦ�ɜ�ɪɚɧɧɟɦ�ɩɟɪɢɨɞɟ�ɧɚɛɥɸɞɟɧɢɹ�ɭɦɟɧɶɲɢɥɨɫɶ�
ɜ�ɫɪɟɞɧɟɦ�ɧɚ��������ɚ�ɜ�ɤɨɧɰɟ�±�ɧɚ��������ȼɵɜɨɞɵ��ɋɧɢɠɟɧɢɟ�ȼȽȾ�
ɢ� ɪɚɫɲɢɪɟɧɢɟ� ɉɉɁ� ɩɨɡɜɨɥɹɟɬ� ɩɪɢɦɟɧɹɬɶ� ɆȾɌɅɐɄ� ɜ� ɫɥɟɞɭɸɳɢɯ�
ɫɥɭɱɚɹɯ��ɛɨɥɶɧɵɦ��ɫɬɪɚɞɚɸɳɢɦ�ɞɚɥɟɤɨ�ɡɚɲɟɞɲɟɣ�ɫɬɚɞɢɟɣ�ɝɥɚɭɤɨɦɵ�ɫ�
ɜɵɪɚɠɟɧɧɵɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�ɩɨɥɟɣ�ɡɪɟɧɢɹ��ɜ�ɤɚɱɟɫɬɜɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�
ɨɩɟɪɚɰɢɢ��ɩɪɢ�ɩɨɞɝɨɬɨɜɤɟ�ɤ�ɨɩɟɪɚɰɢɢ�ɛɨɥɶɧɵɯ��ɤɨɬɨɪɵɦ�ɧɟɜɨɡɦɨɠɧɨ�
ɩɪɨɜɟɞɟɧɢɟ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɢɡ�ɡɚ� ɜɵɫɨɤɨɝɨ� ɪɢɫɤɚ�
ɭɯɭɞɲɟɧɢɹ�ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ�ɜ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�
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,QWURGXFWLRQ��&XUUHQWO\��RQH�RI�WKH�PRVW�HIIHFWLYH�WUHDWPHQWV�IRU�SULPDU\�
RSHQ�DQJOH�JODXFRPD��32$*��� LV� WKH� ODVHU�VXUJHU\��2QH�RI� WKH�PHWKRGV�
IRU�ODVHU�DIIHFWLQJ�WKH�FLOLDU\�PXVFOH�LV�PRGL¿HG�WUDQV�VFOHUDO�GLRGH�ODVHU�

F\FORFRDJXODWLRQ��0'7/&&���8VLQJ�WKLV�PHWKRG��WKH�LQWUDRFXODU�SUHVVXUH�
�,23�� LV� UHGXFHG�� LPSURYLQJ� YLVXDO� IXQFWLRQ�� QDPHO\�� H[SDQGLQJ� WKH�
SHULSKHUDO�¿HOG�RI�YLHZ��339���$LP��6WXG\�RI�FKDQJHV�RI�YLVXDO�IXQFWLRQ��
LQWUDRFXODU�SUHVVXUH� LQ�SDWLHQWV� DIWHU�0'7/&&��0DWHULDOV� DQG�PHWKRGV��
����SDWLHQWV� �����H\HV��ZHUH�REVHUYHG��7KHLU� LQWUDRFXODU�SUHVVXUH�RI����
PP�DQG� DERYH�� FRQVWULFWLRQ�RI� WKH�339�� LQHIIHFWLYHQHVV�RI� FRQVHUYDWLYH�
WUHDWPHQW� DQG� WKH� LQDELOLW\� RI� WKH� VXUJHU\� EHFDXVH� RI� WKH� KLJK� ULVN� RI�
GHWHULRUDWLRQ� RI� YLVXDO� IXQFWLRQ� LQ� WKH� SRVWRSHUDWLYH� SHULRG� 7KH� VXUYH\�
LQFOXGHG�YLVLRPHWU\��SHULPHWU\��WRQRPHWU\��7KH�RSHUDWLRQ�ZDV�SHUIRUPHG�
XVLQJ� D� GLRGH� ODVHU� GHYLFH�$/2'� ���� �³$OFRP´�� 6W�� 3HWHUVEXUJ�� ZLWK�
D� ZDYHOHQJWK� RI� ���� QP�� DQG� WKH� ZRUNLQJ� WLS� ZLWK� D� GLDPHWHU� RI� ����
PLFURQV��6XUJLFDO�WHFKQLTXH��5HWUREXOEDU�DQHVWKHVLD�DQG�DNLQHVLD���PO�RI�
���OLGRFDLQH�K\GURFKORULGH�EOHIDURVWDW�VHW��WKHQ��±��PP�IURP�WKH�OLPEXV�
DW����±����GHJUHHV�FRQFHQWULFDOO\�DSSOLHG���±���ODVHU�FRDJXODWHV��/DVHU�
PRGH� LV� DV� IROORZV��SRZHU�����:������ V� H[SRVXUH�� VSRW�GLDPHWHU�RI�����
PLFURQV��$IWHU� VXUJHU\�� WKH� SDWLHQW� SHUIRUPHG� VXEFRQMXQFWLYDO� LQMHFWLRQ�
RI� GH[DPHWKDVRQH�� 5HVXOWV�� $OO� SDWLHQWV� VXIIHUHG� ODVHU� WUHDWPHQW� ZHOO��
6RPH�SDWLHQWV�IHOW�SDLQ�GXULQJ�VXUJHU\��'XULQJ�IROORZ�XS�RI�SDWLHQWV�LQ�WKH�
HDUO\�SRVWRSHUDWLYH�SHULRG� LQ���SDWLHQWV����H\HV����������ZHUH�K\SKHPD�
DQG� �� SHRSOH� ��� H\HV�� ������� LULGRF\FOLWLV��$IWHU� DSSURSULDWH� WUHDWPHQW�
FRPSOLFDWLRQV�ZHUH� FXUHG�� ,Q� RWKHU� FDVHV�� UHDFWLYH� V\QGURPH� SURFHHGHG�
ZLWKRXW�FRPSOLFDWLRQV�DQG�ZDV�IROORZHG�E\�LQMHFWLRQ�RI�WKH�FRQMXQFWLYD��
SDVVLQJ� WKURXJK� ��±��� GD\V�� 'XULQJ� FOLQLFDO� VWXGLHV�� WKH� UHVXOWV� ZHUH�
REWDLQHG�� VKRZLQJ� WKH� SRVLWLYH� LPSDFW� 0'7/&&� WKDW� FRPELQHV� ,23�
UHGXFWLRQ�DQG�KHDOLQJ�HIIHFW�RQ�JODXFRPDWRXV�RSWLF�QHXURSDWK\�LV�LPSURYHG�
YLVXDO�IXQFWLRQ��,Q�SDWLHQWV�ZLWK�32$*�LQ�,,,E�VWDJH�DIWHU�0'7/&&��,23�
LQ�WKH�HDUO\�IROORZ�XS�SHULRG�GHFUHDVHG�E\����������PP�+J����������DQG�
DW� WKH� HQG� RI� WKH� VWXG\� WR� ���������PP�+J� ��������� ,Q� FRPSDULQJ� WKH�
LQWUDRFXODU�SUHVVXUH�LQ�SDWLHQWV�ZLWK�32$*�LQ�,,,F�VWDJH�DIWHU�0'7/&&��
RSKWKDOPRWRQXV� LQ� WKH�HDUO\�REVHUYDWLRQ�SHULRG�GHFUHDVHG�E\�����������
PP�+J����������DQG�DW�WKH�HQG�RI�WKH�VWXG\�WR�����������PP�+J����������
,Q�FRPSDULQJ�WKH�FHQWUDO�YLVLRQ�LQ�SDWLHQWV�ZLWK�32$*�LQ�,,,E�VWDJH�DIWHU�
0'7/&&��LQ�WKH�HDUO\�SHULRG�RI�REVHUYDWLRQ�DFXLW\�LQFUHDVHG�E\����������
XQLW��DQG�DW�WKH�HQG�RI�WKH�VWXG\�WR������������7KH�IROORZLQJ�ZD\�FKDQJHG�
FHQWUDO�YLVLRQ�LQ�SDWLHQWV�ZLWK�32$*�LQ�,,,F�VWDJH�DIWHU�0'7/&&��,Q�WKH�
HDUO\� SHULRG� RI� REVHUYDWLRQ� DFXLW\� LQFUHDVHG� E\� ���������� XQLWV�� DQG� DW�
WKH�HQG�RI�WKH�VWXG\�WR�����������XQLWV��,Q�FRPSDULQJ�WKH�339�LQ�SDWLHQWV�
ZLWK�32$*�LQ�,,,E�VWDJH�DIWHU�0'7/&&�WRWDO�QXPEHU�RI�VFRWRPV�FKDQJHG��
,Q�WKH�HDUO\�SHULRG�RI�REVHUYDWLRQ��WKHLU�QXPEHU�GHFUHDVHG�E\�DQ�DYHUDJH�
RI��������DQG�DW� WKH�HQG�RI� WKH�VWXG\��������,Q�SDWLHQWV�ZLWK�32$*�LQ�
,,,F�VWDJH�DIWHU�0'7/&&��WRWDO�QXPEHU�RI�VFRWRPV�ZDV�FKDQJHG�WRR��,Q�
WKH� HDUO\� SHULRG� RI� REVHUYDWLRQ�� WKHLU� QXPEHU� GHFUHDVHG� E\� DQ� DYHUDJH�
RI� ������� DQG� DW� WKH� HQG� RI� WKH� VWXG\� �������&RQFOXVLRQ�� 6R� ORZHULQJ�
LQWUDRFXODU�SUHVVXUH��DQG�H[SDQGLQJ�WKH�339�DOORZV�WR�XVH�WKLV�RSHUDWLRQ�LQ�
WKH�IROORZLQJ�FDVHV��IRU�SDWLHQWV�ZLWK�DQ�DGYDQFHG�VWDJH��,,,��RI�JODXFRPD�
ZLWK�FRQVWULFWLRQ�RI�WKH�339��DV�DQ�LQGHSHQGHQW�RSHUDWLRQ��SUHSDUDWLRQ�IRU�
VXUJHU\��SDWLHQWV�XQDEOH�WR�VXUJLFDO�LQWHUYHQWLRQ�EHFDXVH�RI�WKH�KLJK�ULVN�RI�
GHWHULRUDWLRQ�RI�YLVXDO�IXQFWLRQ�LQ�WKH�SRVWRSHUDWLYH�SHULRG�

ɈɉɕɌ�ɉɊɂɆȿɇȿɇɂə�ɎɂɄɋɂɊɈȼȺɇɇɕɏ�ɄɈɆȻɂɇȺɐɂɃ�
ȽɂɉɈɌȿɇɁɂȼɇɕɏ�ɉɊȿɉȺɊȺɌɈȼ�ȼ�Ʌȿɑȿɇɂɂ�ȻɈɅɖɇɕɏ�ɋ�
ɉȿɊȼɂɑɇɈɃ�ɈɌɄɊɕɌɈɍȽɈɅɖɇɈɃ�ȽɅȺɍɄɈɆɈɃ
ȿ�ȼ��ȼɟɫɟɥɨɜɚ��ɂ�Ⱦ��Ʉɚɦɟɧɫɤɢɯ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɍ�Ƚ��Ʉɚɦɟɧɫɤɢɯ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɟɟ� �� ɦɥɧ� ɛɨɥɶɧɵɯ� ɝɥɚɭɤɨɦɨɣ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
ɜ� Ɋɨɫɫɢɢ�� ɢɡ� ɧɢɯ� ɨɤɨɥɨ� ��� ɬɵɫ�� ɩɨɬɟɪɹɥɢ� ɡɪɟɧɢɟ�� ɋɨɝɥɚɫɧɨ�
ɪɟɤɨɦɟɧɞɚɰɢɹɦ� Ɋɨɫɫɢɣɫɤɨɝɨ� ɝɥɚɭɤɨɦɧɨɝɨ� ɨɛɳɟɫɬɜɚ�� ɜɧɭɬɪɢɝɥɚɡɧɨɟ�
ɞɚɜɥɟɧɢɟ� �ȼȽȾ�� ɩɪɢ� ɧɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɢ� ɩɟɪɜɢɱɧɨɣ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ�
ɝɥɚɭɤɨɦɵ� �ɉɈɍȽ�� ɧɟɨɛɯɨɞɢɦɨ� ɫɧɢɠɚɬɶ� ɧɚ� ���� ɨɬ� ɢɫɯɨɞɧɨɝɨ�� ɩɪɢ�
ɪɚɡɜɢɬɨɣ� ɫɬɚɞɢɢ� ɝɥɚɭɤɨɦɵ� ±� ɧɚ� ����� ɞɚɥɟɤɨ� ɡɚɲɟɞɲɚɹ� ɫɬɚɞɢɹ�
ɝɥɚɭɤɨɦɵ� ɬɪɟɛɭɟɬ� ɫɧɢɠɟɧɢɹ� ȼȽȾ� ɭɠɟ� ɧɚ� ���� ɨɬ� ɢɫɯɨɞɧɵɯ� ɰɢɮɪ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɨɰɟɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɮɢɤɫɢɪɨɜɚɧɧɵɯ�
ɤɨɦɛɢɧɚɰɢɣ�ɦɟɫɬɧɵɯ�ɝɢɩɨɬɟɧɡɢɜɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɜ�ɥɟɱɟɧɢɢ�ɛɨɥɶɧɵɯ�
ɩɟɪɜɢɱɧɨɣ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ� ɝɥɚɭɤɨɦɨɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ�
ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɢɫɶ� ���� ɩɚɰɢɟɧɬɨɜ� ����� ɝɥɚɡ��� ɢɡ� ɧɢɯ� ����
������±�ɠɟɧɳɢɧɵ�����������±�ɦɭɠɱɢɧɵ��ɫ�ɭɫɬɚɧɨɜɥɟɧɧɵɦ�ɞɢɚɝɧɨɡɨɦ�
©ɉɟɪɜɢɱɧɚɹ� ɨɬɤɪɵɬɨɭɝɨɥɶɧɚɹ� ɝɥɚɭɤɨɦɚª� ɢ� ɧɟɞɨɫɬɢɝɧɭɬɨɦ� ɰɟɥɟɜɨɦ�
ɭɪɨɜɧɟ� ȼȽȾ�� ɉɚɰɢɟɧɬɵ� ɧɚ� ɦɨɦɟɧɬ� ɩɟɪɜɢɱɧɨɝɨ� ɨɫɦɨɬɪɚ� ɩɨɥɭɱɚɥɢ�
ɦɟɫɬɧɭɸ� ɝɢɩɨɬɟɧɡɢɜɧɭɸ� ɬɟɪɚɩɢɸ� ɛɟɬɚ�ɚɞɪɟɧɨɛɥɨɤɚɬɨɪɚɦɢ� ɜ� ɜɢɞɟ�
ɦɨɧɨɬɟɪɚɩɢɢ��ɜ�ɜɢɞɟ�ɧɟɮɢɤɫɢɪɨɜɚɧɧɨɣ�ɤɨɦɛɢɧɚɰɢɢ�ɫ�ɢɧɝɢɛɢɬɨɪɚɦɢ�
ɤɚɪɛɨɚɧɝɢɞɪɚɡɵ�ɢɥɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ� ɚɧɚɥɨɝɚɦɢ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ�)��
ɚɥɶɮɚ��ɑɚɫɬɶ�ɩɚɰɢɟɧɬɨɜ�ɩɨɥɭɱɚɥɚ�ɩɪɟɩɚɪɚɬɵ�ɝɪɭɩɩɵ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�
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ɢɥɢ� ɢɧɝɢɛɢɬɨɪɨɜ� ɤɚɪɛɨɚɧɝɢɞɪɚɡɵ� ɜ� ɜɢɞɟ� ɦɨɧɨɬɟɪɚɩɢɢ�� ȼɫɟ� ����
ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɢɚɝɧɨɡɨɦ�ɉɈɍȽ� ,�� ,,�ɢɥɢ� ,,,� ɫɬɚɞɢɢ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�
ɜɢɞɚ�ɩɪɨɜɨɞɢɦɨɝɨ�ɥɟɱɟɧɢɹ�ɛɵɥɢ�ɨɛɴɟɞɢɧɟɧɵ�ɜ���ɤɥɢɧɢɱɟɫɤɢɟ�ɝɪɭɩɩɵ��
Ƚɪɭɩɩɭ���ɫɨɫɬɚɜɢɥɢ�����ɩɚɰɢɟɧɬɨɜ������ɝɥɚɡ��ɢɡ�ɧɢɯ�ɫ�,�ɫɬɚɞɢɟɣ�ɉɈɍȽ�
±����ɝɥɚɡ��ɫɨ�,,�ɫɬɚɞɢɟɣ�±����ɝɥɚɡɚ��ɫ�,,,�ɫɬɚɞɢɟɣ�±����ɝɥɚɡɚ���ɩɨɥɭɱɚɜɲɢɯ�
ɮɢɤɫɢɪɨɜɚɧɧɭɸ� ɤɨɦɛɢɧɚɰɢɸ� ������� ɬɪɚɜɨɩɪɨɫɬɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ�
ɦɚɥɟɚɬɚ��©Ⱦɭɨɬɪɚɜª��Ⱥɥɤɨɧ���Ƚɪɭɩɩɭ���ɫɨɫɬɚɜɢɥɢ�����ɩɚɰɢɟɧɬɚ������
ɝɥɚɡ��ɢɡ�ɧɢɯ�ɫ� ,� ɫɬɚɞɢɟɣ�ɉɈɍȽ�±���� ɝɥɚɡɚ�� ɫɨ� ,,� ɫɬɚɞɢɟɣ�±���� ɝɥɚɡɚ��
ɫ� ,,,� ɫɬɚɞɢɟɣ� ±� ��� ɝɥɚɡ��� ɩɨɥɭɱɚɜɲɢɯ� ɮɢɤɫɢɪɨɜɚɧɧɭɸ� ɤɨɦɛɢɧɚɰɢɸ�
���ɛɪɢɧɡɨɥɚɦɢɞɚ�ɢ������ɬɢɦɨɥɨɥɚ�ɦɚɥɟɚɬɚ� �©Ⱥɡɚɪɝɚª��Ⱥɥɤɨɧ���Ⱦɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɫɬɚɞɢɢ� ɝɥɚɭɤɨɦɵ� ɢ� ɫɬɟɩɟɧɢ� ɤɨɦɩɟɧɫɚɰɢɢ� ɩɚɰɢɟɧɬɚɦ�
ɩɪɨɜɨɞɢɥɢɫɶ� ɫɬɚɧɞɚɪɬɧɵɟ� ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɩɟɪɢɦɟɬɪɢɹ�� ɩɚɯɢɦɟɬɪɢɹ�� ɬɨɧɨɦɟɬɪɢɹ� ɩɨ�Ɇɚɤɥɚɤɨɜɭ� ɝɪɭɡɨɦ� ɦɚɫɫɨɣ�
��� ɝ� ɞɜɚɠɞɵ� ɜ� ɫɭɬɤɢ�� ȼȽȾ� ɩɚɰɢɟɧɬɚɦ� ɢɡɦɟɪɹɥɢ� ɞɨ� ɧɚɡɧɚɱɟɧɢɹ�
ɧɨɜɨɝɨ� ɜɢɞɚ� ɝɢɩɨɬɟɧɡɢɜɧɨɣ� ɬɟɪɚɩɢɢ�� ɱɟɪɟɡ� �� ɦɟɫ� ɥɟɱɟɧɢɹ� ɢ� ɡɚɬɟɦ�
ɟɠɟɦɟɫɹɱɧɨ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɟɫ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɩɨɡɜɨɥɹɸɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɧɚɡɧɚɱɟɧɢɟ� ɮɢɤɫɢɪɨɜɚɧɧɵɯ� ɤɨɦɛɢɧɚɰɢɣ�
ɝɢɩɨɬɟɧɡɢɜɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɛɨɥɶɧɵɦ� ɉɈɍȽ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɫɬɚɞɢɹɯ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɩɪɢ�ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�ɤɨɦɩɟɧɫɚɰɢɢ��ɉɚɰɢɟɧɬɚɦ�ɫ�,D��
,E��,,D�ɢ�,,E�ɫɬɚɞɢɹɦɢ�ɉɈɍȽ�ɩɪɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɛɟɬɚ�
ɛɥɨɤɚɬɨɪɨɜ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɧɚɡɧɚɱɚɬɶ� ɩɪɟɩɚɪɚɬ� ɢɡ� ɝɪɭɩɩɵ� ɚɧɚɥɨɝɨɜ�
ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�ɢɥɢ�ɮɢɤɫɢɪɨɜɚɧɧɭɸ�ɤɨɦɛɢɧɚɰɢɸ����ɛɪɢɧɡɨɥɚɦɢɞɚ�
ɢ� ����� ɬɢɦɨɥɨɥɚ�ɦɚɥɟɚɬɚ� ɢɥɢ�ɮɢɤɫɢɪɨɜɚɧɧɭɸ� ɤɨɦɛɢɧɚɰɢɸ��������
ɬɪɚɜɨɩɪɨɫɬɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ� ɦɚɥɟɚɬɚ� ɞɥɹ� ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɟɜɨɝɨ�
ɭɪɨɜɧɹ� ȼȽȾ�� ɍ� ɛɨɥɶɧɵɯ� ɫ� ,D�� ,E�� ,,D� ɢ� ,,E� ɫɬɚɞɢɹɦɢ� ɝɥɚɭɤɨɦɵ�
ɩɪɢ� ɧɟɞɨɫɬɚɬɨɱɧɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɚɧɚɥɨɝɨɜ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɢɦɟɧɹɬɶ� ɮɢɤɫɢɪɨɜɚɧɧɭɸ� ɤɨɦɛɢɧɚɰɢɸ� �������
ɬɪɚɜɨɩɪɨɫɬɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ� ɦɚɥɟɚɬɚ�� ɱɬɨ� ɩɨɡɜɨɥɢɬ� ɫɧɢɡɢɬɶ� ȼȽȾ�
ɢ� ɫɨɯɪɚɧɢɬɶ� ɡɪɢɬɟɥɶɧɵɟ�ɮɭɧɤɰɢɢ�� Ȼɨɥɶɧɵɦ� ɫ� ɝɥɚɭɤɨɦɨɣ� ,ɫ�� ,,ɫ� ɢɥɢ�
,,,ɫ� ɫɬɚɞɢɣ� ɩɨɤɚɡɚɧɚ� ɡɚɦɟɧɚ� ɛɟɬɚ�ɛɥɨɤɚɬɨɪɨɜ� ɧɚ� ɮɢɤɫɢɪɨɜɚɧɧɭɸ�
ɤɨɦɛɢɧɚɰɢɸ� ��� ɛɪɢɧɡɨɥɚɦɢɞɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ� ɦɚɥɟɚɬɚ� ɢɥɢ�
������� ɬɪɚɜɨɩɪɨɫɬɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ� ɦɚɥɟɚɬɚ�� ɉɚɰɢɟɧɬɚɦ� ɫ� ,ɫ�� ,,ɫ�
ɢɥɢ� ,,,ɫ� ɫɬɚɞɢɹɦɢ� ɉɈɍȽ� ɧɚ� ɮɨɧɟ� ɩɪɢɦɟɧɟɧɢɹ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɧɚɡɧɚɱɚɬɶ� ɮɢɤɫɢɪɨɜɚɧɧɭɸ� ɤɨɦɛɢɧɚɰɢɸ� �������
ɬɪɚɜɨɩɪɨɫɬɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ� ɦɚɥɟɚɬɚ�� ȼ� ɫɥɭɱɚɹɯ�� ɤɨɝɞɚ� ɪɚɛɨɬɚɟɬ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ� ɮɚɤɬɨɪ�� ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ� ɫɧɢɠɟɧɢɸ� ȼȽȾ��
ɧɚɩɪɢɦɟɪ� ɩɪɨɢɡɜɟɞɟɧɚ� ɮɚɤɨɷɦɭɥɶɫɢɮɢɤɚɰɢɹ� ɤɚɬɚɪɚɤɬɵ�� ɩɨɤɚɡɚɧɚ�
ɡɚɦɟɧɚ� ɩɪɟɩɚɪɚɬɚ� ɢɡ� ɝɪɭɩɩɵ� ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ� ɧɚ� ɮɢɤɫɢɪɨɜɚɧɧɭɸ�
ɤɨɦɛɢɧɚɰɢɸ����ɛɪɢɧɡɨɥɚɦɢɞɚ�ɢ������ɬɢɦɨɥɨɥɚ�ɦɚɥɟɚɬɚ��Ȼɨɥɶɧɵɦ�ɫ�
,,,ɚ�ɢ�,,,E�ɫɬɚɞɢɹɦɢ�ɉɈɍȽ�ɩɪɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɦ�ɝɢɩɨɬɟɧɡɢɜɧɨɦ�ɷɮɮɟɤɬɟ�
ɛɟɬɚ�ɛɥɨɤɚɬɨɪɨɜ�ɢɥɢ�ɚɧɚɥɨɝɨɜ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ�ɩɨɤɚɡɚɧɨ�ɧɚɡɧɚɱɟɧɢɟ�
ɮɢɤɫɢɪɨɜɚɧɧɨɣ� ɤɨɦɛɢɧɚɰɢɢ� ������� ɬɪɚɜɨɩɪɨɫɬɚ� ɢ� ����� ɬɢɦɨɥɨɥɚ�
ɦɚɥɟɚɬɚ�� ȼɵɜɨɞɵ�� ��� ɉɪɟɩɚɪɚɬɵ� ©Ⱦɭɨɬɪɚɜª� ɢ� ©Ⱥɡɚɪɝɚª� ɨɛɥɚɞɚɸɬ�
ɜɵɪɚɠɟɧɧɵɦ� ɝɢɩɨɬɟɧɡɢɜɧɵɦ� ɷɮɮɟɤɬɨɦ�� ɤɨɬɨɪɵɣ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɞɨɫɬɨɜɟɪɧɨ� ɩɪɟɜɨɫɯɨɞɢɬ� ɝɢɩɨɬɟɧɡɢɜɧɵɣ� ɷɮɮɟɤɬ� ɧɟɮɢɤɫɢɪɨɜɚɧɧɵɯ�
ɤɨɦɛɢɧɚɰɢɣ� ɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ�� ��� ɉɪɟɩɚɪɚɬɵ� ©Ⱦɭɨɬɪɚɜª� ɢ� ©Ⱥɡɚɪɝɚª�
ɨɛɟɫɩɟɱɢɜɚɸɬ� ɤɥɢɧɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɫɧɢɠɟɧɢɟ� ȼȽȾ� ɨɬ� ɛɚɡɨɜɨɝɨ�
ɭɪɨɜɧɹ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɫɨɜɪɟɦɟɧɧɵɦ� ɩɪɢɧɰɢɩɚɦ� ɝɢɩɨɬɟɧɡɢɜɧɨɣ�
ɬɟɪɚɩɢɢ�
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,QWURGXFWLRQ�� 0RUH� WKDQ� �� PLOOLRQ� JODXFRPD� SDWLHQWV� UHJLVWHUHG� LQ�
5XVVLD��RI�ZKLFK�DERXW����WKRXVDQG�ORVW�WKHLU�H\HVLJKW��$FFRUGLQJ�WR�WKH�
UHFRPPHQGDWLRQV�RI� WKH�5XVVLDQ� VRFLHW\�JODXFRPD�� LQWUDRFXODU� SUHVVXUH�
�,23��DW�WKH�LQLWLDO�VWDJH�RI�SULPDU\�RSHQ�DQJOH�JODXFRPD��32$*��VKRXOG�
EH�UHGXFHG�E\�����IURP�EDVHOLQH��DW� WKH�DGYDQFHG�VWDJH�RI�JODXFRPD�±�
�����DGYDQFHG�VWDJHV�RI�JODXFRPD�UHTXLUHV�ORZHULQJ�,23�LV�����RI�WKH�
LQLWLDO�GLJLWV��$LP��(YDOXDWH�WKH�HIIHFWLYHQHVV�RI�ORFDO�¿[HG�FRPELQDWLRQV�RI�
DQWLK\SHUWHQVLYH�GUXJV�LQ�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�SULPDU\�RSHQ�DQJOH�
JODXFRPD��0DWHULDOV�DQG�PHWKRGV��:H�REVHUYHG�����SDWLHQWV������H\HV���RI�
ZKLFK�����������±�ZRPHQ�����������±�PɟQ�ZLWK�DQ�HVWDEOLVKHG�GLDJQRVLV�
RI� SULPDU\� RSHQ�DQJOH� JODXFRPD� DQG� XQUHDFKHG� WDUJHW� OHYHO� RI� ,23��
3DWLHQWV�DW�WKH�WLPH�RI�WKH�LQLWLDO�LQVSHFWLRQ�ZHUH�REWDLQHG�ORFDO�K\SRWHQVLYH�
WKHUDS\� E\� EHWD� EORFNHUV� DV�PRQRWKHUDS\�� DV� XQ¿[HG� FRPELQDWLRQ�ZLWK�
FDUERQLF�DQK\GUDVH�LQKLELWRUV�RU�V\QWKHWLF�DQDORJXHV�RI�SURVWDJODQGLQ�)��
DOSKD��6RPH�RI�WKH�SDWLHQWV�UHFHLYHG�GUXJV�RI�SURVWDJODQGLQV�RU�FDUERQLF�
DQK\GUDVH�LQKLELWRUV�DV�PRQRWKHUDS\������SDWLHQWV������H\HV��RI�ZKLFK�,�
VWDJH�32$*�±����H\HV��ZLWK�VWDJH�,,�±����H\HV��ZLWK�VWDJH�,,,�±����H\HV��
WUHDWHG� ZLWK� WKH� ¿[HG� FRPELQDWLRQ� RI� WUDYRSURVW� ������� DQG� WLPRORO�

PDOHDWH�������³'XRWUDY´��$ONRQ��ZHUH�JURXS����*URXS���FRPSULVHG�����
SDWLHQWV������H\HV��RI�ZKLFK�VWDJH�,�±����H\HV��ZLWK�VWDJH�,,�±����H\HV��ZLWK�
VWDJH� ,,,� ±���� H\HV�� WUHDWHG�ZLWK� WKH�¿[HG� FRPELQDWLRQ�RI�EULQ]RODPLGH�
���DQG������WLPRORO�PDOHDWH��³$]DUJD´��$OFRQ���7R�GHWHUPLQH�WKH�VWDJH�
RI�JODXFRPD�DQG�WKH�GHJUHH�RI�FRPSHQVDWLRQ�SDWLHQWV�XQGHUZHQW�VWDQGDUG�
RSKWKDOPLF� UHVHDUFK�� SHULPHWU\�� SDFK\PHWU\�� WRQRPHWU\� E\� 0DNODNRY�
FDUJR�ZHLJKLQJ����JUDPV� WZLFH� D� GD\�� ,QWUDRFXODU� SUHVVXUH� LV�PHDVXUHG�
LQ�SDWLHQWV�EHIRUH�D�QHZ� W\SH�RI�DQWLK\SHUWHQVLYH� WKHUDS\�DIWHU���PRQWK�
RI� WUHDWPHQW�� DQG� WKHQ� PRQWKO\� IRU� �� PRQWKV�� 5HVXOWV�� 7KH� REWDLQHG�
UHVXOWV�DOORZ�XV�WR�UHFRPPHQG�WKH�DSSRLQWPHQW�RI�¿[HG�FRPELQDWLRQV�RI�
DQWLK\SHUWHQVLYH�GUXJV�32$*�SDWLHQWV� DW� GLIIHUHQW� VWDJHV� RI� WKH� GLVHDVH�
DQG� DW� GLIIHUHQW� GHJUHHV� RI� FRPSHQVDWLRQ�� 3DWLHQWV� ZLWK� ,D�� ,E�� ,,D� DQG�
,,E� VWDJH� 32$*� WKH� ODFN� RI� HIIHFWLYHQHVV� EHWD� EORFNHUV� LV� DGYLVDEOH� WR�
SUHVFULEH�D�GUXJ�IURP�WKH�JURXS�RI�V\QWKHWLF�DQDORJXHV�RI�SURVWDJODQGLQV�
RU� ¿[HG� FRPELQDWLRQ� RI� EULQ]RODPLGH� ��� DQG� ����� WLPRORO�PDOHDWH� RU�
¿[HG� FRPELQDWLRQ� RI� WUDYRSURVW� ������� DQG� WLPRORO� ����� PDOHDWH� WR�
DFKLHYH� WDUJHW� ,23�� 3DWLHQWV�ZLWK� ,D�� ,E�� ,,D� DQG� ,,E� VWDJHV� RI� JODXFRPD�
WKH�ODFN�RI�HIIHFWLYHQHVV�RI�SURVWDJODQGLQ�DQDORJXHV�LV�DGYLVDEOH�WR�DSSO\�
D�¿[HG�FRPELQDWLRQ�WUDYRSURVW��������DQG�WLPRORO�PDOHDWH�������ZKLFK�
ZLOO� UHGXFH� ,23� DQG� SUHVHUYH� YLVXDO� IXQFWLRQ�� 3DWLHQWV� ZLWK� JODXFRPD�
,F�� ,,F�� RU� ,,,F� VWDJH� VKRZV� UHSODFHPHQW� RI� EHWD� EORFNHUV� RQ� WKH� ¿[HG�
FRPELQDWLRQ�RI�EULQ]RODPLGH����DQG������WLPRORO�PDOHDWH�RU�WUDYRSURVW�
������� DQG� WLPRORO� PDOHDWH� ������ 3DWLHQWV� ZLWK� ,F� �� ,,F� RU� ,,,F� VWDJH�
32$*�DJDLQVW�DSSOLFDWLRQ�RI�SURVWDJODQGLQV�� LW� LV�DGYLVDEOH� WR�DSSRLQW�D�
¿[HG�FRPELQDWLRQ�RI�WUDYRSURVW��������DQG�WLPRORO�PDOHDWH�������:KHQ�
UXQQLQJ�DQ�DGGLWLRQDO� IDFWRU� LQ� ORZHULQJ� ,23�� VXFK�DV� FRPSOHWHG�SKDFR��
VKRZV� UHSODFHPHQW�RI� WKH�GUXJ� IURP� WKH�JURXS�RI�SURVWDJODQGLQV�RQ� WKH�
¿[HG� FRPELQDWLRQ� EULQ]RODPLGH� ���DQG������ WLPRORO�PDOHDWH�� 3DWLHQWV�
ZLWK� VWDJH� ,,,D�DQG� ,,,E�32$*�LQ� ORZ�K\SHUWHQVLYH�HIIHFW�EHWD�EORFNHUV�
RU�SURVWDJODQGLQ�DQDORJXHV�VKRZV�WKH�DVVLJQPHQW�RI�D�¿[HG�FRPELQDWLRQ�
RI� WUDYRSURVW� ������� DQG� WLPRORO� PDOHDWH� ������ &RQFOXVLRQ�� ��� 'UXJV�
'XRWUDY�DQG�$]DUJD�KDYH�PDUNHG�K\SRWHQVLYH�HIIHFW��ZKLFK�VLJQL¿FDQWO\�
H[FHHGV� WKH� K\SRWHQVLYH� HIIHFW� RI� ÀRDWLQJ� FRPELQDWLRQV� RI� WKHLU�
FRPSRQHQWV�����'UXJV�'XRWUDY�DQG�$]DUJD�SURYLGH�D�FOLQLFDOO\�VLJQL¿FDQW�
UHGXFWLRQ�LQ�,23�IURP�EDVHOLQH�FRUUHVSRQGLQJ�WR�WKH�PRGHUQ�SULQFLSOHV�RI�
DQWLK\SHUWHQVLYH�WKHUDS\�

ɊȺɁɊȺȻɈɌɄȺ�ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɏ�ɆɈȾȿɅȿɃ�
ȼɈɁɊȺɋɌɇɈɃ�ɆȺɄɍɅəɊɇɈɃ�ȾȿȽȿɇȿɊȺɐɂɂ
ɗ�ɋ��ɒɟɜɱɟɧɤɨ��Ɇ�ȼ��ɋɟɪɟɛɪɹɧɫɤɚɹ��Ʉ�Ʉ��Ⱦɚɜɬɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɇ��Ʉɨɥɟɞɢɧɰɟɜ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɨɡɪɚɫɬɧɚɹ� ɦɚɤɭɥɹɪɧɚɹ� ɞɟɝɟɧɟɪɚɰɢɹ� �ȼɆȾ�� ±� ɨɞɧɚ� ɢɡ�
ɫɚɦɵɯ� ɱɚɫɬɵɯ� ɩɪɢɱɢɧ� ɧɟɨɛɪɚɬɢɦɨɣ� ɩɨɬɟɪɢ� ɰɟɧɬɪɚɥɶɧɨɝɨ� ɡɪɟɧɢɹ� ɭ�
ɥɢɰ�ɫɬɚɪɲɟ����ɥɟɬ��Ⱦɚɧɧɚɹ�ɩɚɬɨɥɨɝɢɹ�ɧɚɢɛɨɥɟɟ�ɚɤɬɭɚɥɶɧɚ�ɞɥɹ�ɫɬɪɚɧ�
ɫ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɝɪɟɫɫɚ�� ȼ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ�
ɱɚɫɬɨɬɚ� ȼɆȾ� ɧɟɩɪɟɪɵɜɧɨ� ɜɨɡɪɚɫɬɚɟɬ�� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɱɚɫɬɨ�
ɨɫɬɚɸɬɫɹ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɩɪɟɞɟɥɟɧɢɟ�
ɪɨɥɢ� ɜɨɡɪɚɫɬɧɨɝɨ� ɮɚɤɬɨɪɚ�� ɮɨɬɨɩɨɜɪɟɠɞɟɧɢɹ�� ɮɨɬɨɫɟɧɫɢɛɢɥɢɡɚɰɢɢ�
ɜ�ɩɚɬɨɝɟɧɟɡɟ�ȼɆȾ�ɢ�ɪɚɡɪɚɛɨɬɤɚ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɦɨɞɟɥɟɣ�ȼɆȾ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɧɚ����ɥɚɛɨɪɚɬɨɪɧɵɯ�ɤɪɵɫɚɯ�ɥɢɧɢɢ�:LVWDU�� ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�
ɧɚ� ��� ɝɪɭɩɩ� ɪɚɡɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɢ� ɩɨɥɚ�� Ⱦɥɹ� ɭɱɚɫɬɢɹ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɟ�
ɛɵɥɢ� ɨɬɨɛɪɚɧɵ� ɜɨɡɪɚɫɬɧɵɟ� ɠɢɜɨɬɧɵɟ�� ȼɨɡɪɚɫɬ� ɠɢɜɨɬɧɵɯ� ɛɵɥ�
ɷɤɜɢɜɚɥɟɧɬɟɧ�ɜɨɡɪɚɫɬɭ�ɨɬ����ɞɨ����ɥɟɬ�ɠɢɡɧɢ�ɱɟɥɨɜɟɤɚ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�
ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɵɥɢ� ɪɚɡɪɚɛɨɬɚɧɵ� ɦɨɞɟɥɢ� ȼɆȾ�� Ⱦɥɹ� ɢɡɭɱɟɧɢɹ� ɪɨɥɢ�
ɮɨɬɨɩɨɜɪɟɠɞɟɧɢɹ� ɛɵɥɢ� ɜɡɹɬɵ� ɫɜɟɬɨɞɢɨɞɧɵɟ� ɥɚɦɩɵ� ɦɨɳɧɨɫɬɶɸ�
��� ȼɬ�� ����� ɥɦ�� ȼɨɡɞɟɣɫɬɜɢɟ� ɬɚɤɨɣ� ɷɧɟɪɝɢɢ� ɫɜɟɬɨɜɨɝɨ� ɩɨɬɨɤɚ�
ɨɤɚɡɚɥɨɫɶ� ɨɩɬɢɦɚɥɶɧɵɦ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɟɝɟɧɟɪɚɬɢɜɧɨɝɨ�
ɩɪɨɰɟɫɫɚ� ɜ� ɫɟɬɱɚɬɤɟ�� Ȼɵɥɚ� ɢɫɫɥɟɞɨɜɚɧɚ� ɪɚɡɥɢɱɧɚɹ� ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɨɛɥɭɱɟɧɢɹ����ɱ�����ɱ� �ɨɞɧɨɤɪɚɬɧɨ�ɞɜɭɤɪɚɬɧɨ������ɱ�����ɱ�����ɱ�����ɱ��
Ⱦɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ȼɆȾ�ɫ�ɩɨɦɨɳɶɸ�ɮɨɬɨɫɟɧɫɢɛɢɥɢɡɚɰɢɢ�ɠɢɜɨɬɧɵɯ�
ɛɵɥɢ�ɢɫɩɨɥɶɡɨɜɚɧɵ�ɪɚɡɥɢɱɧɵɟ�ɞɨɡɵ�ɫɟɧɫɢɛɢɥɢɡɚɬɨɪɨɜ��ɧɢɤɨɬɢɧɨɜɚɹ�
ɤɢɫɥɨɬɚ�� ɜɢɬɚɦɢɧɵ� Ⱥ� ɢ� ȿ�� ȼɨ� ɜɬɨɪɨɣ� ɱɚɫɬɢ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɭ�
ɠɢɜɨɬɧɵɯ� ɫ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ȼɆȾ� ɩɪɢɦɟɧɹɥɢɫɶ� ɫɯɟɦɵ� ɥɟɱɟɧɢɹ�
ɩɪɟɩɚɪɚɬɨɦ� ɝɢɧɤɨ� ɛɢɥɨɛɚ� ©Ɍɚɧɚɤɚɧª� ɞɥɢɬɟɥɶɧɨɫɬɶɸ� ��� �� ɢ� �� ɞɧɟɣ�
ɜ� ɞɨɡɚɯ� �� ɦɥ� ɢ� ���� ɦɥ� �ɪɚɡɜɟɞɟɧɧɨɝɨ� ɜ� ���� ɦɥ� ɜɨɞɵ� ɩɪɟɩɚɪɚɬɚ��� ɫ�
ɩɟɪɟɪɚɫɱɟɬɨɦ�ɧɚ�ɦɚɫɫɭ�ɠɢɜɨɬɧɨɝɨ��Ⱦɚɧɧɵɣ�ɩɪɟɩɚɪɚɬ�ɛɵɥ�ɜɵɛɪɚɧ�ɩɨ�
ɩɪɢɱɢɧɟ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɩɚɬɨɝɟɧɟɡ� ȼɆȾ� �ɭɥɭɱɲɟɧɢɟ�
ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ�� ɪɟɨɥɨɝɢɢ� ɤɪɨɜɢ�� ɦɟɬɚɛɨɥɢɡɦɚ� ɫɟɬɱɚɬɤɢ��� Ɉɰɟɧɤɚ�
ɪɟɡɭɥɶɬɚɬɨɜ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɨɜɨɞɢɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɩɪɢɠɢɡɧɟɧɧɨɝɨ� ɬɟɫɬɚ� ©ɤɪɟɫɬɨɨɛɪɚɡɧɵɣ� ɥɚɛɢɪɢɧɬª��
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ� ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɩɨɜɟɞɟɧɢɹ� ɝɪɵɡɭɧɨɜ� ɜ� ɭɫɥɨɜɢɹɯ�
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ɩɟɪɟɦɟɧɧɨɣ� ɫɬɪɟɫɫɨɝɟɧɧɨɫɬɢ� �ɩɪɢ� ɫɜɨɛɨɞɧɨɦ� ɜɵɛɨɪɟ� ɤɨɦɮɨɪɬɧɵɯ�
ɭɫɥɨɜɢɣ��ɢ�ɩɨɡɜɨɥɹɸɳɟɝɨ�ɨɰɟɧɢɬɶ��ɭɪɨɜɟɧɶ�ɬɪɟɜɨɠɧɨɫɬɢ�ɠɢɜɨɬɧɨɝɨ�
�ɛɨɹɡɧɶ� ɜɵɫɨɬɵ�� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɢ� ɞɢɧɚɦɢɤɚ� ɩɨɜɟɞɟɧɢɹ��� ɧɚɪɭɲɟɧɢɟ�
ɫɜɟɬɨɜɨɣ� ɚɞɚɩɬɚɰɢɢ� �ɩɨ� ɩɪɟɞɩɨɱɬɟɧɢɸ� ɬɟɦɧɨɬɵ�ɫɜɟɬɚ��� ɫɢɦɩɬɨɦɵ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɟɮɢɰɢɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɩɟɪɜɨɝɨ� ɷɬɚɩɚ�
ɷɤɫɩɟɪɢɦɟɧɬɚ�ɧɚɦɢ�ɛɵɥɢ�ɪɚɡɪɚɛɨɬɚɧɵ�ɫɥɟɞɭɸɳɢɟ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�
ɦɨɞɟɥɢ� ȼɆȾ�� ��� Ʉɪɵɫɵ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɧɟɞ� ɫ� ɨɛɥɭɱɟɧɢɟɦ�
ɫɜɟɬɨɞɢɨɞɧɵɦɢ�ɥɚɦɩɚɦɢ�ɜ�ɬɟɱɟɧɢɟ���ɱ�����Ʉɪɵɫɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɧɟɞ��
ɫɟɧɫɢɛɢɥɢɡɢɪɨɜɚɧɧɵɟ� ɧɢɤɨɬɢɧɨɜɨɣ� ɤɢɫɥɨɬɨɣ� ɜ� ɞɨɡɟ� ���� ɦɝ� ɜ� ���� ɥ�
ɜɨɞɵ�ɢ�ɨɞɧɨɤɪɚɬɧɵɦ�ɨɛɥɭɱɟɧɢɟɦ�ɜ�ɬɟɱɟɧɢɟ���ɱ�����Ʉɪɵɫɵ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ�
���ɧɟɞ��ɫɟɧɫɢɛɢɥɢɡɢɪɨɜɚɧɧɵɟ�9LW�$���9LW�(�ɜ�ɞɨɡɟ���ɝ�ɧɚ������ɤɝ�ɤɨɪɦɚ�
ɜ�ɞɟɧɶ�ɢ�ɨɞɧɨɤɪɚɬɧɵɦ�ɨɛɥɭɱɟɧɢɟɦ�ɜ�ɬɟɱɟɧɢɟ���ɱ�����Ʉɪɵɫɵ�ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ����ɧɟɞ��ɫɟɧɫɢɛɢɥɢɡɢɪɨɜɚɧɧɵɟ�ɧɢɤɨɬɢɧɨɜɨɣ�ɤɢɫɥɨɬɨɣ�ɜ�ɞɨɡɟ�����ɦɝ�
ɜ�����ɥ�ɜɨɞɵ�ɢ�ɨɛɥɭɱɟɧɢɟɦ�ɜ�ɬɟɱɟɧɢɟ����ɱ��Ɍɚɤɠɟ�ɛɵɥɚ�ɩɨɞɬɜɟɪɠɞɟɧɚ�
ɜɟɞɭɳɚɹ� ɪɨɥɶ� ɜɨɡɪɚɫɬɧɨɝɨ� ɮɚɤɬɨɪɚ� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ȼɆȾ�� ɧɚɢɛɨɥɟɟ�
ɪɚɧɧɟɟ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɚɬɨɥɨɝɢɢ�ɭ�ɤɪɵɫ�ɫɬɚɪɲɟɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɵ��
ɩɨɥɭɱɚɜɲɟɣ� ɩɪɢ� ɷɬɨɦ� ɦɟɧɶɲɟɟ� ɮɨɬɨɩɨɜɪɟɠɞɟɧɢɟ� ɢ� ɤɨɥɢɱɟɫɬɜɨ�
ɮɨɬɨɫɟɧɫɢɛɢɥɢɡɚɬɨɪɨɜ�� ȼ� ɯɨɞɟ� ɜɬɨɪɨɝɨ� ɷɬɚɩɚ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɧɚɦɢ�
ɛɵɥɢ� ɫɦɨɞɟɥɢɪɨɜɚɧɵ� ɪɚɡɥɢɱɧɵɟ� ɫɯɟɦɵ� ɥɟɱɟɧɢɹ� ȼɆȾ�� ɢɡ� ɤɨɬɨɪɵɯ�
ɜɵɛɪɚɧɵ� ɞɜɟ� ɧɚɢɛɨɥɟɟ� ɭɫɩɟɲɧɵɟ�� ɋɯɟɦɚ� ʋ��� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɥɟɱɟɧɢɹ� ɜ� ɬɟɱɟɧɢɟ� �� ɞɧɟɣ� ɩɪɟɩɚɪɚɬɨɦ� ©Ɍɚɧɚɤɚɧª�� ɪɚɡɜɟɞɟɧɧɵɦ� ɜ�
���� ɦɥ� ɜɨɞɵ�� ɜ� ɞɨɡɟ�� ɪɚɜɧɨɣ� �� ɦɥ�� ɞɥɹ� ɮɨɬɨɫɟɧɫɢɛɢɥɢɡɢɪɨɜɚɧɧɵɯ�
ɠɢɜɨɬɧɵɯ�� ɋɯɟɦɚ� ʋ��� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɥɟɱɟɧɢɹ� ɜ� ɬɟɱɟɧɢɟ� ��
ɞɧɟɣ� ɩɪɟɩɚɪɚɬɨɦ� ©Ɍɚɧɚɤɚɧª�� ɪɚɡɜɟɞɟɧɧɵɦ� ɜ� ���� ɦɥ� ɜɨɞɵ�� ɜ� ɞɨɡɟ��
ɪɚɜɧɨɣ� ���� ɦɥ�� ɞɥɹ� ɤɪɵɫ�� ɩɟɪɟɧɟɫɲɢɯ� ɮɨɬɨɩɨɜɪɟɠɞɟɧɢɟ�� Ⱦɚɧɧɵɟ�
ɫɯɟɦɵ� ɥɟɱɟɧɢɹ� ɜɧɟɫɥɢ� ɧɚɢɛɨɥɟɟ� ɹɪɤɢɟ� ɢɡɦɟɧɟɧɢɹ� ɩɪɢɠɢɡɧɟɧɧɵɯ�
ɪɟɚɤɰɢɣ�ɭ�ɤɪɵɫ�ɜ�©ɤɪɟɫɬɨɨɛɪɚɡɧɨɦ�ɥɚɛɢɪɢɧɬɟª��ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ�
ɨ� ɤɨɪɪɟɤɰɢɢ� ɧɚɪɭɲɟɧɢɣ� ɫɜɟɬɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɢ� ɰɟɧɬɪɚɥɶɧɨɝɨ�
ɡɪɟɧɢɹ� ɢ� ɨɛ� ɭɦɟɧɶɲɟɧɢɢ� ɬɪɟɜɨɠɧɨɫɬɢ� ɠɢɜɨɬɧɨɝɨ�� ȼ� ɝɪɭɩɩɚɯ�
ɠɢɜɨɬɧɵɯ�� ɨɫɬɚɜɲɢɯɫɹ� ɛɟɡ� ɥɟɱɟɧɢɹ�� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɞɢɧɚɦɢɤɢ�
ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ��ȼɵɜɨɞɵ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɚ�ɩɨɞɬɜɟɪɠɞɟɧɚ�
ɜɟɞɭɳɚɹ�ɪɨɥɶ�ɜɨɡɪɚɫɬɧɨɝɨ�ɮɚɤɬɨɪɚ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ȼɆȾ�ɢ�ɪɚɡɪɚɛɨɬɚɧɵ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɦɨɞɟɥɢ�ȼɆȾ�ɭ�ɤɪɵɫ�
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,QWURGXFWLRQ��$JH�UHODWHG�PDFXODU�GHJHQHUDWLRQ��$0'��±�RQH�RI�WKH�PRVW�
IUHTXHQW�FDXVHV� LQFRQYHUWLEOH� ORVV�RI�FHQWUDO�YLVLRQ� IRU�SHUVRQV�ROGHU����
\HDUV� ROG��7KLV� SDWKRORJ\� LV�PRVW� SUHVVLQJ� FKDOOHQJH� IRU� FRXQWULHV�ZLWK�
KLJK�OHYHO�RI�WHFKQRORJLF�DGYDQFH��EHFDXVH�WKHUH�DUH�KLJK�GHJUHH�IDFWRUV�
RI� ULVN��:KLOH�D� IUHTXHQW�RI�$0'�LV� LQFUHDVLQJ�� UHVXOWV�RI� WUHDWPHQW�DUH�
RIWHQ�GLVVDWLVIDFWRU\��$LP��7R�GHWHUPLQH�UROH�RI�DJH�IDFWRU��SKRWRGDPDJH�
DQG� SKRWRVHQVLELOL]DWDLRQ� LQ� SDWKRJHQHVLV� RI� $0'� DQG� GHYHORSLQJ�
H[SHULPHQWDO� PRGHOV� RI� $0'�� 0DWHULDOV� DQG� PHWKRGV�� ��� :LVWDU� UDWV�
SDUWLFLSDWHG�LQ�WKHVH�H[SHULPHQWDO�ZRUN��7KH\�ZHUH�GLYLGHG�RQ����JURXSV�
RI�GLIIHUHQW�DJH�DQG�VH[��)RU�SDUWLFLSDWLQJ�LQ�WKLV�ZRUN�ZHUH�VHOHFWHG�VHQLRU�
UDWV��$JH�RI� UDWV�HTXDOHG� IURP����\HDUV� WR����\HDUV�RI�KXPDQ� OLIH��$V�D�
UHVXOW��WKHUH�ZHUH�IRUPHG�H[SHULPHQWDO�PRGHOV�RI�$0'�LQ�WKHVH�JURXSV��
)RU�UHVHDUFKLQJ�RI�D�UROH�RI�SKRWRGDPDJH�ZHUH�WDNHQ�OLJKW�HPLWWLQJ�GLRGH�
ODPSV��/('��ZLWK�ZDWWDJH����:�DQG������OP��,QÀXHQFH�RI�WKLV�TXDQWLW\�
RXWSXW� OXPHQ�LV�RSWLPDO�IRU�IRUPDWLRQ�RI�GHJHQHUDWLYH�SURFHVV� LQ�UHWLQD��
,W�ZDV�H[SORUHG�GLIIHUHQW�GXUDWLRQ�RI�LUUDGLDWLRQ����K�����K��RQH�IROG�WZR�
IROG������K�����K�����K�����K��)RU�GHYHORSLQJ�$0'�E\�SKRWRVHQVLELOL]DWLRQ�
UDWV�ZHUH�WDNHQ�GLIIHUHQW�GRVHV�RI�VHQVLELOL]DWLRQV��QLFRWLQLF�DFLG��YLWDPLQ�
$� DQG� (�� )RU� WUHDWPHQW� ZHUH� XVHG� WKH� IROORZLQJ� WKHUDSHXWLF� UHJLPHQ�
ZLWK� DJHQW�*LQNJR�%LORED� ³7DQDNDQ´�ZLWK� GXUDWLRQ� LI� WUHDWPHQW� ��� ��� ��
GD\V�ZLWK�GRVH������PO��DQG����������PO��RI�PHGLFLQH�ZKLFK�ZDV�GLOXWHG�
ZLWK� ����PO� RI� ZDWHU� ZLWK� UHFDOFXODWLRQ� RQ� ZHLJKW� RI� DQ� DQLPDO�� 7KLV�
PHGLFLQH�ZDV� FKRVHQ� EHFDXVH� LW� KDV� FRPSOH[� HIIHFW� LQ� SDWKRJHQHVLV� RI�
$0'��LPSURYHPHQW�RI�FLUFXODWLRQ��PHWDEROLVP�RI�UHWLQD���7KH�DVVHVVPHQW�
RI� H[SHULPHQWDO� UHVXOWV� FDUULHG� RXW� ZLWK� KHOS� RI� KLVWRORJLFDO� UHVHDUFK�
DQG�OLIH�WLPH�WHVW�ZKLFK�FDOOHG�³SOXV�PD]H´�WHVW��7KLV�WHVW�LV�LQWHQGHG�IRU�
VWXGLQJ�RI�EHKDYLRU�RI�JQDZLQJ�DQLPDOV�LQ�YDULDEOH�VWUHVV�FRQGLWLRQ��ZLWK�
IUHH�DELOLW\�WR�FKRRVH�FRPIRUWDEOH�FRQGLWLRQ���7KLV�WHVW�DOORZ�WR�YDOXH�WKH�
DQ[LHW\�OHYHO�RI�DQLPDOV��D�IHDU�RI�KHLJKWV��H[SUHVVLYHQHVV�DQG�G\QDPLF�RI�
EHKDYLRU�� GLVRUGHU� OLJKW� DGDSWDWLRQ� �GHSHQGV� RQ� SUHIHUHQFH� RI� GDUNQHVV�
OLJKW��� V\PSWRPV� RI� QHXURORJLFDO� LQVXI¿FLHQW�� 5HVXOWV�� ,Q� ¿UVW� EDVH� RI�
UHVHDUFK� ZRUN� ZH� PDGH� IROORZLQJ� H[SHULPHQWDO� PRGHOV�$0'�� ��� 5DWV�
DJHG�IURP����ZHHNV�ZLWK�LUUDGLDWLRQ�/('�ODPS�GXULQJ���K�����5DWV�DJHG�
IURP����ZHHNV��ZKLFK�ZHUH�VHQVLELOL]HG�E\�QLFRWLQLF�DFLG� LQ�GRVH�����J�

GLOXWHG� LQ� ���� O�ZDWHU� DQG� RQH�IROG� LUUDGLDWLRQ� GXULQJ� �� K�� ���5DWV� DJHG�
IURP����ZHHNV�ZKLFK�ZHUH�VHQVLELOL]HG�ZLWK�YLWDPLQ�$�DQG�(�LQ�GRVH���
J������NJ� LQ� IRGGHU�SHU�GD\�DQG�RQH�IROG� LUUDGLDWLRQ�GXULQJ���K�����5DWV�
DJHG�IURP����ZHHN��ZKLFK�ZHUH�VHQVLELOL]HG�ZLWK�QLFRWLQLF�DFLG�LQ�GRVH�
����PJ�GLOXWHG�LQ����� O�ZDWHU�DQG�ZLWK�LUUDGLDWLRQ�GXULQJ����KRXUV��$OVR�
ZDV�SURYHG�WKDW�WKH�OHDGLQJ�SDUW�RI�DQ�DJH�IDFWRU�LQ�GHYHORSLQJ�$0'��WKH�
HDUOLHVW�GHYHORSLQJ�RI� WKLV�SDWKRORJ\� LQ�VHQLRU�JURXS��ZKLFK�ZHUH�JLYHQ�
IHZHVW� TXDQWLW\� RI� SKRWRVHQVLELOL]DWRUV� DQG� SKRWRGDPDJH�� )XUWKHU� ZH�
FUHDWH�GLIIHUHQW� WKHUDSHXWLF� UHJLPHQV�IRU�$0'�DQG�DIWHU� WKDW� WKHUH�ZHUH�
FKRVHQ�WZR�VXFFHVVIXO�DSSURDFKHV��7KHUDSHXWLF�UHJLPHQ�ʋ����GXUDWLRQ�RI�
WUHDWPHQW���GD\V�ZLWK�PHGLFLQH�³7DQDNDQ´�LQ�GRVH���PO�GLOXWHG�LQ�����PO�
ZDWHU�IRU�UDWV�ZKR�KDV�SKRWRVHQVLELOL]DWLRQ��7KH�WKHUDSHXWLF�UHJLPHQ�ʋ���
GXUDWLRQ�RI�WUHDWPHQW�LV���GD\V�LQ�GRVH�����PO�DJHQW�GLOXWHG�LQ�����PO�ZDWHU�
IRU� UDWV� ZLWK� SKRWRGDPDJH�� 7KHVH� WKHUDSHXWLF� UHJLPHQV� VKRZHG� PRUH�
VLJQL¿FDQW�OLIH�WLPH�UHDFWLRQV�LQ�SOXV�PD]H�WHVW��ZKLFK�SRLQWHG�FRUUHFWLRQ�
RI�GLVRUGHUV�OLJKW�SHUFHSWLRQ��FHQWUDO�YLVLRQ�DQG�GHFUHDVLQJ�UDWV¶�DQ[LHW\��,Q�
JURXSV�ZLWKRXW�WUHDWPHQW�GLG�QRW�QRWLFH�LPSURYHPHQW��&RQFOXVLRQ��'XULQJ�
WKH�VWXG\�FRQ¿UPHG�WKH�OHDGLQJ�UROH�RI�WKH�DJH�IDFWRU�LQ�WKH�SDWKRJHQHVLV�RI�
$0'�DQG�$0'�GHYHORSHG�H[SHULPHQWDO�PRGHOV�IRU�JURXSV�RI�UDWV�

ɋɈɋɌɈəɇɂȿ�ɄɈɇɔɘɇɄɌɂȼȺɅɖɇɕɏ�ɋɈɋɍȾɈȼ�
ɌȿɆɉɈɊȺɅɖɇɈɃ�ɑȺɋɌɂ�ȽɅȺɁɇɈȽɈ�əȻɅɈɄȺ�ɍ�ȻɈɅɖɇɕɏ�
ȻɊɍɐȿɅɅȿɁɈɆ
Ɇ�Ⱥ��Ⱥɛɞɭɥɥɚɟɜ��ɇ�Ȼ��Ƚɚɦɡɚɥɨɜɚ��Ɏ�Ɇ��Ƚɢɪɚɜɨɜɚ��Ⱥ�ɒ��Ɇɚɝɨɦɟɞɨɜɚ��
ɘ�ɇ��Ƚɭɫɟɣɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱥ�Ɋ��Ɍɚɝɢɪɛɟɤɨɜɚ
Ⱦɚɝɟɫɬɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɇɚɯɚɱɤɚɥɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɫɨɫɬɨɹɧɢɟ� ɦɢɤɪɨɫɨɫɭɞɨɜ� ɤɨɧɴɸɧɤɬɢɜɵ�
ɝɥɚɡɧɨɝɨ� ɹɛɥɨɤɚ� ɨɬɪɚɠɚɟɬ� ɨɛɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɫɢɫɬɟɦɵ��ɋɬɪɭɤɨɜ�Ⱥ�ɂ���������Ȼɭɧɢɧ�Ⱥ�ə��ɢ�ɫɨɚɜɬ���������:HOOV�5�(���
�������ȼ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɪɚɛɨɬɚɯ�(�1�%ORFK���������ɩɪɨɜɨɞɢɜɲɟɝɨ�
ɩɚɪɚɥɥɟɥɶɧɨɟ� ɢɡɭɱɟɧɢɟ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɜ� ɤɨɧɴɸɧɤɬɢɜɟ�
ɢ� ɜɨ� ɜɧɭɬɪɟɧɧɢɯ� ɨɪɝɚɧɚɯ�� ɩɨɤɚɡɚɧɨ�� ɱɬɨ� ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɚɹ�
ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɹ� ɤɪɨɜɢ� ɨɬɪɚɠɚɟɬ� ɨɛɳɟɟ� ɫɨɫɬɨɹɧɢɟ�
ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɜ� ɨɪɝɚɧɢɡɦɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ�
ɫɨɫɬɨɹɧɢɟ� ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɝɨ� ɪɭɫɥɚ� ɭ� ɛɨɥɶɧɵɯ� ɪɚɡɥɢɱɧɵɦɢ�
ɮɨɪɦɚɦɢ� ɛɪɭɰɟɥɥɟɡɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɵɯ� ɫɨɫɭɞɨɜ� ɬɟɦɩɨɪɚɥɶɧɨɣ� ɱɚɫɬɢ�
ɝɥɚɡɧɨɝɨ�ɹɛɥɨɤɚ�ɭ�ɛɨɥɶɧɵɯ�ɨɫɬɪɵɦ�ɛɪɭɰɟɥɥɟɡɨɦ��ɈȻ��±����ɛɨɥɶɧɨɣ��
ɩɨɞɨɫɬɪɵɦ� ɛɪɭɰɟɥɥɟɡɨɦ� �ɉȻ�� ±� ��� ɢ� ɯɪɨɧɢɱɟɫɤɢɦ� ɛɪɭɰɟɥɥɟɡɨɦ�
�ɏȻ��±����ɛɨɥɶɧɨɣ��Ɉɰɟɧɤɭ�ɫɨɫɬɨɹɧɢɹ�ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ�ɩɪɨɜɨɞɢɥɢ�
ɦɟɬɨɞɨɦ� ɛɢɨɦɢɤɪɨɫɤɨɩɢɢ� ɫɨɫɭɞɨɜ� ɤɨɧɴɸɧɤɬɢɜɵ� ɝɥɚɡɧɨɝɨ� ɹɛɥɨɤɚ��
ɱɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɞɟɬɚɥɶɧɨɣ� ɨɰɟɧɤɢ� ɫɨɫɬɨɹɧɢɹ� ɜɫɟɯ� ɡɜɟɧɶɟɜ�
ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɝɨ� ɪɭɫɥɚ� ±� ɚɪɬɟɪɢɨɥ�� ɩɪɟɤɚɩɢɥɥɹɪɧɵɯ� ɚɪɬɟɪɢɨɥ��
ɤɚɩɢɥɥɹɪɨɜ��ɩɨɫɬɤɚɩɢɥɥɹɪɧɵɯ�ɜɟɧɭɥ�ɢ�ɜɟɧɭɥ��ɚ�ɬɚɤɠɟ�ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɤɪɨɜɨɬɨɤɚ�ɜ�ɦɢɤɪɨɫɨɫɭɞɚɯ�ɢ�ɫɨɫɬɨɹɧɢɹ�ɩɟɪɢɜɚɫɭɥɹɪɧɨɝɨ�ɩɪɨɫɬɪɚɧɫɬɜɚ�
�Ʉɨɡɥɨɜ� ȼ�ɂ�� ɢ� ɫɨɚɜɬ��� ������ Ⱥɥɟɤɫɚɧɞɪɨɜ� ɉ�ɇ�� ɢ� ɫɨɚɜɬ��� ������� ɂɡ�
ɤɨɧɬɢɧɝɟɧɬɚ� ɢɫɫɥɟɞɭɟɦɵɯ� ɛɨɥɶɧɵɯ� ɛɪɭɰɟɥɥɟɡɨɦ� ɛɵɥɢ� ɢɫɤɥɸɱɟɧɵ�
ɩɚɰɢɟɧɬɵ� ɜ� ɜɨɡɪɚɫɬɟ� ɫɬɚɪɲɟ� ��� ɥɟɬ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɚɪɭɲɟɧɢɹ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɭ� ɜɫɟɯ�
ɛɨɥɶɧɵɯ��ɩɪɢɱɟɦ�ɩɪɢ�ɨɫɬɪɨɦ�ɛɪɭɰɟɥɥɟɡɟ�ɨɧɢ�ɛɵɥɢ�ɛɨɥɟɟ�ɜɵɪɚɠɟɧɵ��
ɱɟɦ� ɩɪɢ� ɩɨɞɨɫɬɪɨɦ� ɢ� ɯɪɨɧɢɱɟɫɤɨɦ� ɬɟɱɟɧɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɂɡ� ɜɫɟɯ�
ɨɬɞɟɥɨɜ�ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɝɨ�ɪɭɫɥɚ�ɧɚɢɛɨɥɶɲɢɟ�ɢɡɦɟɧɟɧɢɹ�ɜɵɹɜɥɟɧɵ�
ɜ� ɚɪɯɢɬɟɤɬɨɧɢɤɟ� ɜɟɧɭɥ�� ɢɡɜɢɬɨɫɬɶ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɭ� ���� ɛɨɥɶɧɵɯ�
ɨɫɬɪɵɦ�ɛɪɭɰɟɥɥɟɡɨɦ��ɭ�����ɛɨɥɶɧɵɯ�ɩɨɞɨɫɬɪɵɦ�ɛɪɭɰɟɥɥɟɡɨɦ�ɢ�����
ɛɨɥɶɧɵɯ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɪɭɰɟɥɥɟɡɨɦ��ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɤɚɥɢɛɪɚ�±�ɭ�����
���ɢ�����ɛɨɥɶɧɵɯ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɚɧɟɜɪɢɡɦɵ�±�ɭ��������ɢ�����ɛɨɥɶɧɵɯ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɡɚɩɭɫɬɟɜɚɧɢɟ�ɤɚɩɢɥɥɹɪɨɜ�±�ɭ��������ɢ�����ɛɨɥɶɧɵɯ�
ɨɫɬɪɵɦ�� ɩɨɞɨɫɬɪɵɦ� ɢ� ɯɪɨɧɢɱɟɫɤɢɦ� ɛɪɭɰɟɥɥɟɡɨɦ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɂɡɦɟɧɟɧɢɹ� ɚɪɬɟɪɢɨɥ� ɜɫɬɪɟɱɚɥɢɫɶ� ɫ� ɦɟɧɶɲɟɣ� ɱɚɫɬɨɬɨɣ�� ɜ� ɨɫɧɨɜɧɨɦ�
ɜ� ɜɢɞɟ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ� ɢɯ� ɞɢɚɦɟɬɪɚ� ±� ����� ȼɧɭɬɪɢɫɨɫɭɞɢɫɬɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɜ� ɜɢɞɟ� ɚɝɪɟɝɚɰɢɢ� ɷɪɢɬɪɨɰɢɬɨɜ�� ɡɚɦɟɞɥɟɧɢɹ� ɤɪɨɜɨɬɨɤɚ��
ɦɢɤɪɨɡɚɫɬɨɹ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɭ�����ɛɨɥɶɧɵɯ�ɨɫɬɪɵɦ������ɛɨɥɶɧɵɯ�
ɩɨɞɨɫɬɪɵɦ�ɢ�����ɛɨɥɶɧɵɯ�ɯɪɨɧɢɱɟɫɤɢɦ�ɛɪɭɰɟɥɥɟɡɨɦ��ȼɧɟɫɨɫɭɞɢɫɬɵɟ�
ɢɡɦɟɧɟɧɢɹ��ɩɪɨɹɜɥɹɸɳɢɟɫɹ�ɩɟɪɢɜɚɫɤɭɥɹɪɧɵɦ�ɨɬɟɤɨɦ�ɢ�ɟɞɢɧɢɱɧɵɦɢ�
ɝɟɦɨɪɪɚɝɢɹɦɢ��ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɭ�����ɛɨɥɶɧɵɯ�ɨɫɬɪɵɦ������ɛɨɥɶɧɵɯ�
ɩɨɞɨɫɬɪɵɦ� ɢ� ���� ɛɨɥɶɧɵɯ� ɯɪɨɧɢɱɟɫɤɢɦ� ɛɪɭɰɟɥɥɟɡɨɦ�� ȼɵɜɨɞɵ��
ɂɡɭɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ�ɤɪɨɜɢ�ɜ�ɫɨɫɭɞɚɯ�ɛɭɥɶɛɚɪɧɨɣ�
ɤɨɧɴɸɧɤɬɢɜɵ� ɭ� ɛɨɥɶɧɵɯ� ɪɚɡɥɢɱɧɵɦɢ� ɮɨɪɦɚɦɢ� ɛɪɭɰɟɥɥɟɡɚ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɧɚɥɢɱɢɢ�ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɵɯ�ɧɚɪɭɲɟɧɢɣ��ɋɪɟɞɢ�
ɧɚɛɥɸɞɚɟɦɵɯ� ɧɚɦɢ� ɛɨɥɶɧɵɯ� ɜ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɷɬɢ� ɫɞɜɢɝɢ�
ɨɬɦɟɱɚɥɢɫɶ� ɭ� ɛɨɥɶɧɵɯ� ɨɫɬɪɵɦ� ɛɪɭɰɟɥɥɟɡɨɦ�� ɱɬɨ� ɯɚɪɚɤɬɟɪɢɡɭɟɬ�
ɧɚɢɛɨɥɶɲɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�ɩɟɱɟɧɢ�ɭ� ɷɬɨɣ�
ɝɪɭɩɩɵ�ɛɨɥɶɧɵɯ�
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7(0325$/�67$7(�2)�&21-81&7,9$/�%/22'�9(66(/6�2)�
7+(�(<(�,1�3$7,(176�:,7+�%58&(//26,6
0�$��$EGXOODHY�� 1�%�� *DP]DORYD�� )�0�� *LUDYRYD��$�6�� 0DJRPHGRYD��
<�1��*XVHLQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�$�5��7DJLUEHNRYD
'DJHVWDQ�6WDWH�0HGLFDO�$FDGHP\��0DNKDFKNDOD��5XVVLD

,QWURGXFWLRQ��,W�LV�NQRZQ�WKDW�WKH�VWDWH�RI�PLFURYHVVHOV�EXOEDU�FRQMXQFWLYD�
UHÀHFWV� WKH� JHQHUDO� VWDWH� RI� WKH� FDUGLRYDVFXODU� V\VWHP� �6WUXNRY� $�,���
������ %XQLQ�$�<�� HW� DO��� ������ :HOOV� 5�(��� ������� ([SHULPHQWDO� ZRUN�
(�1�%ORFK��������ZKR�FDUULHG�RXW�D�SDUDOOHO�VWXG\�RI�WKH�PLFURFLUFXODWLRQ�
LQ� WKH� FRQMXQFWLYD� DQG� LQ� WKH� LQWHUQDO� RUJDQV� VKRZHG� WKDW� FRQMXQFWLYDO�
PLFURFLUFXODWLRQ� UHÀHFWV� WKH� JHQHUDO� VWDWH� RI� WKH�PLFURFLUFXODWLRQ� LQ� WKH�
ERG\��$LP��7R�H[DPLQH�WKH�VWDWH�RI�WKH�PLFURYDVFXODWXUH�LQ�SDWLHQWV�ZLWK�
YDULRXV�IRUPV�RI�EUXFHOORVLV��0DWHULDOV�DQG�PHWKRGV��:H�LQYHVWLJDWHG�WKH�
WHPSRUDO�FRQMXQFWLYDO�YHVVHOV�RI�WKH�H\H�LQ�SDWLHQWV�ZLWK�DFXWH�EUXFHOORVLV�
�2%��±�����VXEDFXWH�EUXFHOORVLV��3%��DQG����FKURQLF�EUXFHOORVLV��&%��±�����
$VVHVVPHQW�RI�PLFURFLUFXODWLRQ�SURGXFHG�E\�ELRPLFURVFRS\�YHVVHOV�LQ�WKH��
FRQMXQFWLYD�RI�WKH�H\HEDOO��ZKLFK�HQDEOHV�D�GHWDLOHG�DVVHVVPHQW�RI�WKH�VWDWXV�
RI�DOO�XQLWV�PLFURYDVFXODWXUH��DUWHULROHV��SUHFDSLOODU\�DUWHULROHV��FDSLOODULHV��
YHQXOHV�DQG�SRVW�FDSLOODU\�YHQXOHV��DV�ZHOO�DV�D�EORRG�ÀRZ�LQ�PLFURYHVVHOV�
DQG�VWDWH�SHULYDVFXODU�VSDFH��.R]ORY�9�,��HW�DO���������$OH[DQGURY�3�1��HW�
DO����������&RQWLQJHQW�RI�EUXFHOORVLV�SDWLHQWV�VWXGLHG�ZHUH�H[FOXGHG�SDWLHQWV�
RYHU� WKH� DJH� RI� ��� \HDUV��5HVXOWV��7KH� VWXG\�PLFURFLUFXODWRU\�GLVRUGHUV�
ZHUH�LGHQWL¿HG�LQ�DOO�SDWLHQWV�ZLWK�DFXWH�EUXFHOORVLV�DQG�WKH\�ZHUH�PRUH�
SURQRXQFHG� WKDQ� LQ� SDWLHQWV� ZLWK� VXEDFXWH� DQG� FKURQLF� EUXFHOORVLV�� 2I�
DOO�WKH�GHSDUWPHQWV�RI�WKH�PLFURYDVFXODWXUH�JUHDWHVW�FKDQJHV�ZHUH�IRXQG�
LQ� WKH�DUFKLWHFWRQLFV�YHQXOHV�� WRUWXRVLW\�ZDV�GHWHFWHG�LQ�����RI�SDWLHQWV�
ZLWK� DFXWH�� ��±���� VXEDFXWH� DQG� FKURQLF� EUXFHOORVLV�� XQHYHQ� FDOLEHU� ±�
DW��������DQG������ UHVSHFWLYHO\��RI� WKH�DQHXU\VP�±�DW��������DQG������
UHVSHFWLYHO\��HPSWLQHVV�RI�FDSLOODULHV�±�LQ��������DQG�����RI�SDWLHQWV�ZLWK�
DFXWH�� VXEDFXWH� DQG� FKURQLF� EUXFHOORVLV� UHVSHFWLYHO\��$UWHULRODU� FKDQJHV�
RFFXUUHG�OHVV�IUHTXHQWO\��PRVWO\�LQ�WKH�IRUP�RI�WKHLU�GLDPHWHU�XQHYHQQHVV�
�����&KDQJHV�LQ�WKH�IRUP�RI�LQWUDYDVFXODU�SODWHOHW�DJJUHJDWLRQ��VORZLQJ�
EORRG�ÀRZ�PLFURVWDVLV�ZHUH�GHWHFWHG�LQ�����RI�SDWLHQWV�ZLWK�DFXWH����DQG�
����RI�VXEDFXWH�DQG�FKURQLF�EUXFHOORVLV��([WUDYDVFXODU�FKDQJHV�DSSHDULQJ�
SHULYDVFXODU� HGHPD� DQG� VLQJOH� KHPRUUKDJHV� ZHUH� LGHQWL¿HG� LQ� ���� RI�
SDWLHQWV� ZLWK� DFXWH�� ��� DQG� ���� RI� VXEDFXWH� DQG� FKURQLF� EUXFHOORVLV��
&RQFOXVLRQ��7KH�VWXG\�RI�PLFURFLUFXODWLRQ�RI�EORRG�LQ�WKH�YHVVHOV�RI�EXOEDU�
FRQMXQFWLYD� LQ� SDWLHQWV� ZLWK� YDULRXV� IRUPV� RI� EUXFHOORVLV� LQGLFDWHV� WKH�
SUHVHQFH�RI�PLFURFLUFXODWRU\�GLVRUGHUV��$PRQJ�WKH�SDWLHQWV�ZH�REVHUYHG�
WKH�PD[LPXP�H[WHQW�WKHVH�FKDQJHV�ZHUH�REVHUYHG�LQ�SDWLHQWV�ZLWK�DFXWH�
EUXFHOORVLV��ZKLFK� FKDUDFWHUL]HV�PRVW� DFWLYH� SDWKRORJLFDO� SURFHVV� LQ� WKH�
OLYHU�LQ�WKLV�JURXS�RI�SDWLHQWV�

ɈɋɈȻȿɇɇɈɋɌɂ�ɋɈɋɍȾɂɋɌɈɃ�ɋȿɌɂ�ɍȼȿȺɅɖɇɕɏ�
ɆȿɅȺɇɈɆ�ɉɈ�ȾȺɇɇɕɆ�ɍɅɖɌɊȺɁȼɍɄɈȼɈȽɈ�
ȾɍɉɅȿɄɋɇɈȽɈ�ɄȺɊɌɂɊɈȼȺɇɂə
Ⱥ�Ɇ��Ȼɚɥɦɭɯɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��Ȼɚɥɦɭɯɚɧɨɜɚ
Ʉɚɡɚɯɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦɟɧɢ� ɋ�Ⱦ��
Ⱥɫɮɟɧɞɢɹɪɨɜɚ

ȼɜɟɞɟɧɢɟ�� ȼɧɭɬɪɢɝɥɚɡɧɵɟ� ɨɩɭɯɨɥɢ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɱɢɫɥɭ� ɧɚɢɛɨɥɟɟ�
ɱɚɫɬɵɯ� ɩɟɪɜɢɱɧɵɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɩɭɯɨɥɟɣ�� ɩɪɨɝɧɨɡ� ɤɨɬɨɪɵɯ�
ɞɨɫɬɚɬɨɱɧɨ�ɫɟɪɶɟɡɟɧ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɨɪɝɚɧɚ�ɡɪɟɧɢɹ��ɧɨ�ɢ�ɠɢɡɧɢ��
Ʉɥɢɧɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ�ɭɜɟɚɥɶɧɵɯ�ɦɟɥɚɧɨɦ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɩɨɡɞɧɟɦ�
ɨɛɪɚɳɟɧɢɢ�ɤ�ɜɪɚɱɭ��ɧɟɨɩɪɚɜɞɚɧɧɨ�ɞɥɢɬɟɥɶɧɨɣ�ɞɢɚɝɧɨɫɬɢɤɟ��ɚ�ɜ�ɪɹɞɟ�
ɫɥɭɱɚɟɜ� ±� ɨ� ɧɟɚɞɟɤɜɚɬɧɵɯ� ɦɟɬɨɞɚɯ� ɥɟɱɟɧɢɹ�� Ɉɮɬɚɥɶɦɨɫɤɨɩɢɱɟɫɤɢ�
ɞɢɚɝɧɨɫɬɢɤɚ�ɜɧɭɬɪɢɝɥɚɡɧɵɯ�ɦɟɥɚɧɨɦ�ɫɥɨɠɧɚ��ɜ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɨɬ�ɬɨɱɧɨɝɨ�
ɞɢɚɝɧɨɡɚ�ɡɚɜɢɫɢɬ�ɜɵɛɨɪ�ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɨɝɨ�ɢ�ɨɰɟɧɤɚ�ɩɪɨɝɧɨɡɚ�
ɞɥɹ� ɠɢɡɧɢ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɝɥɚɡɚ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɭɥɶɬɪɚɡɜɭɤɚ� ɜɵɫɨɤɨɝɨ� ɪɚɡɪɟɲɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�� ɩɨɡɜɨɥɹɸɳɢɯ� ɜɵɹɜɥɹɬɶ� ɜɧɭɬɪɢɝɥɚɡɧɵɟ�
ɨɩɭɯɨɥɢ� ɢ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɩɪɨɝɧɨɡ� ɢɯ� ɤɥɢɧɢɱɟɫɤɨɝɨ� ɬɟɱɟɧɢɹ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɢɡɭɱɟɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɟɬɢ� ɜɧɭɬɪɢɝɥɚɡɧɵɯ� ɦɟɥɚɧɨɦ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ� ɰɜɟɬɧɨɝɨ� ɞɨɩɥɟɪɨɜɫɤɨɝɨ� ɤɚɪɬɢɪɨɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɩɪɨɜɟɞɟɧɨ� ɰɜɟɬɧɨɟ� ɞɨɩɥɟɪɨɜɫɤɨɟ� ɤɚɪɬɢɪɨɜɚɧɢɟ� ɩɨ�
ɜɵɹɫɧɟɧɢɸ�ɫɨɫɭɞɢɫɬɨɝɨ�ɪɢɫɭɧɤɚ�ɨɩɭɯɨɥɢ�ɭ����ɛɨɥɶɧɵɯ�ɫ�ɦɟɥɚɧɨɦɨɣ�
ɯɨɪɢɨɢɞɟɢ�� ɐɜɟɬɧɨɟ� ɞɨɩɥɟɪɨɜɫɤɨɟ� ɤɚɪɬɢɪɨɜɚɧɢɟ� ɩɨɡɜɨɥɢɥɨ�
ɭɬɨɱɧɢɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɥɨɤɚɥɢɡɚɰɢɸ�ɢ�ɨɛɴɟɦ�ɨɩɭɯɨɥɢ��ɧɨ�ɢ�ɨɩɪɟɞɟɥɢɬɶ�
ɜɚɫɤɭɥɹɪɢɡɚɰɢɸ� ɨɩɭɯɨɥɢ�� ɫɤɨɪɨɫɬɶ� ɤɪɨɜɨɬɨɤɚ�� ɩɭɥɶɫɚɰɢɸ� ɫɨɫɭɞɨɜ��
ȼɢɡɭɚɥɢɡɚɰɢɹ�ɫɨɫɭɞɨɜ�ɩɪɨɜɨɞɢɥɚɫɶ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɨ�ɜɵɫɨɤɨɦ�ɭɪɨɜɧɟ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɢ� ɧɚ� ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɦ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�

ɫɤɚɧɟɪɟ�©Ⱥɥɨɤɚ�����ª��əɩɨɧɢɹ���ɨɫɧɚɳɟɧɧɨɦ�ɰɜɟɬɧɵɦ�ɞɨɩɥɟɪɨɜɫɤɢɦ�
ɦɨɞɭɥɟɦ�� ɉɪɢɦɟɧɹɥɢ� ɤɨɧɬɚɤɬɧɵɣ� ɬɪɚɧɫɩɚɥɶɩɟɛɪɚɥɶɧɵɣ� ɦɟɬɨɞ�
ɫɤɚɧɢɪɨɜɚɧɢɹ�� ɢɫɩɨɥɶɡɭɹ� ɤɨɧɜɟɤɫɧɵɣ� ɞɚɬɱɢɤ� ɫ� ɱɚɫɬɨɬɨɣ� ���� ɆȽɰ��
ɋɧɚɱɚɥɚ� ɜɵɩɨɥɧɹɥɢ� ɫɤɚɧɢɪɨɜɚɧɢɟ� ɜ� ɪɟɠɢɦɟ� ɫɟɪɨɣ� ɲɤɚɥɵ� ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɷɯɨ�ɫɬɪɭɤɬɭɪɵ��ɪɚɡɦɟɪɨɜ�ɢ�ɥɨɤɚɥɢɡɚɰɢɢ�ɜɧɭɬɪɢɝɥɚɡɧɨɝɨ�
ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�� Ɂɚɬɟɦ� ɜ� ɪɟɠɢɦɟ� ɰɜɟɬɧɨɝɨ� ɞɨɩɥɟɪɨɜɫɤɨɝɨ�
ɤɚɪɬɢɪɨɜɚɧɢɹ�ɜɢɡɭɚɥɶɧɨ�ɨɰɟɧɢɜɚɥɢ�ɧɚɥɢɱɢɟ�ɢ�ɯɚɪɚɤɬɟɪ�ɫɨɫɭɞɢɫɬɨɝɨ�
ɪɢɫɭɧɤɚ�� ɉɪɢ� ɜɵɹɜɥɟɧɢɢ� ɫɨɫɭɞɨɜ� ɜ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɢ� ɩɟɪɟɯɨɞɢɥɢ�
ɜ� ɪɟɠɢɦ� ɞɭɩɥɟɤɫɧɨɝɨ� ɫɤɚɧɢɪɨɜɚɧɢɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɢɦɩɭɥɶɫɧɨ�
ɜɨɥɧɨɜɨɣ� ɞɨɩɥɟɪɨɝɪɚɮɢɢ� ɢ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ� ɩɨɤɚɡɚɬɟɥɢ� ɤɪɨɜɨɬɨɤɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� ȼɨ� ɜɫɟɯ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɯ� ɜ� ɪɟɠɢɦɟ� ɰɜɟɬɧɨɝɨ�
ɞɨɩɥɟɪɨɜɫɤɨɝɨ� ɤɚɪɬɢɪɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɟɧɚ� ɫɨɛɫɬɜɟɧɧɚɹ� ɫɨɫɭɞɢɫɬɚɹ�
ɫɟɬɶ��ɋɬɟɩɟɧɶ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɢ�ɨɰɟɧɢɜɚɥɚɫɶ�ɩɨ�ɫɨɫɭɞɢɫɬɨɦɭ�ɪɢɫɭɧɤɭ�
ɜ�ɨɫɧɨɜɧɨɦ�ɧɚ�ɩɟɪɢɮɟɪɢɢ�ɨɩɭɯɨɥɢ��ɍɫɢɥɟɧɧɚɹ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɹ�ɛɵɥɚ�
ɩɪɟɞɫɬɚɜɥɟɧɚ�ɫɨɫɭɞɢɫɬɨɣ�ɫɟɬɶɸ�ɜɨ�ɜɫɟɯ�ɨɬɞɟɥɚɯ��ɛɨɥɟɟ�ɜɵɪɚɠɟɧɧɨɣ�
ɧɚ�ɩɟɪɢɮɟɪɢɢ�ɢ�ɦɟɧɟɟ�±�ɜ�ɰɟɧɬɪɟ�ɨɩɭɯɨɥɢ��ɍɦɟɪɟɧɧɚɹ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɹ�
ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɚɫɶ� ɩɨɥɧɵɦ� ɨɬɫɭɬɫɬɜɢɟɦ� ɫɨɫɭɞɨɜ� ɜ� ɰɟɧɬɪɟ� ɢ�
ɧɚɥɢɱɢɟɦ�ɢɯ�ɧɚ�ɩɟɪɢɮɟɪɢɢ��Ɉɫɥɚɛɥɟɧɧɚɹ�ɜɚɫɤɭɥɹɪɢɡɚɰɢɹ�ɦɟɥɚɧɨɦɵ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɩɨɥɧɵɦ� ɨɬɫɭɬɫɬɜɢɟɦ� ɫɨɫɭɞɨɜ� ɧɚ� ɩɟɪɢɮɟɪɢɢ� ɢ�
ɟɞɢɧɢɱɧɵɦɢ� ɫɨɫɭɞɚɦɢ� ɜ� ɰɟɧɬɪɟ�� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɜɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɜ�
ɰɟɧɬɪɟ�ɤɪɨɜɨɫɧɚɛɠɟɧɢɟ�ɡɧɚɱɢɬɟɥɶɧɨ�ɧɢɠɟ��ɱɟɦ�ɧɚ�ɩɟɪɢɮɟɪɢɢ�ɨɩɭɯɨɥɢ��
ɉɟɪɢɮɟɪɢɱɟɫɤɢɟ� ɨɬɞɟɥɵ� ɨɩɭɯɨɥɢ� ɤɪɨɜɨɫɧɚɛɠɚɸɬɫɹ� ɥɭɱɲɟ�� ɫɨɫɭɞɵ�
ɡɞɟɫɶ�ɛɨɥɶɲɟɝɨ�ɞɢɚɦɟɬɪɚ��ɫɤɨɪɨɫɬɶ�ɤɪɨɜɨɬɨɤɚ�ɜɵɲɟ��Ɉɞɧɨɜɪɟɦɟɧɧɨ�
ɛɵɥɢ� ɨɩɪɟɞɟɥɟɧɵ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɨɫɭɞɨɜ� ɨɩɭɯɨɥɢ��
ɫɤɨɪɨɫɬɶ�ɤɪɨɜɨɬɨɤɚ�ɜɚɪɶɢɪɨɜɚɥɚ�ɨɬ���ɫɦ�ɫ�ɞɨ����ɫɦ�ɫ��ɜ�ɫɪɟɞɧɟɦ�ɨɧɚ�
ɫɨɫɬɚɜɥɹɥɚ����������ɫɦ�ɫ��ɇɚɲɢ�ɧɚɛɥɸɞɟɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɧɚɱɚɥɶɧɚɹ�
ɫɬɚɞɢɹ�ɭɜɟɚɥɶɧɨɣ�ɦɟɥɚɧɨɦɵ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɭɦɟɧɶɲɟɧɢɟɦ�ɥɢɧɟɣɧɨɣ�
ɫɤɨɪɨɫɬɢ�ɤɪɨɜɨɬɨɤɚ��ɅɋɄ���ɦɟɧɟɟ����ɫɦ�ɫ���ɨɛɟɞɧɟɧɢɟɦ�ɫɨɫɭɞɢɫɬɨɝɨ�
ɪɢɫɭɧɤɚ�ɜ�ɜɢɞɟ�ɦɟɥɤɢɯ�ɯɚɨɬɢɱɟɫɤɢ�ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɫɨɫɭɞɨɜ��ɚ�ɫɬɚɞɢɹ�
ɝɟɧɟɪɚɥɢɡɚɰɢɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟɦ� ɅɋɄ� �ɛɨɥɟɟ� ��� ɫɦ�ɫ���
ɧɚɥɢɱɢɟɦ�ɤɪɭɩɧɨɝɨ�ɫɬɜɨɥɚ�ɜ�ɰɟɧɬɪɟ�ɫ�ɪɚɡɜɟɬɜɥɟɧɧɨɣ�ɫɟɬɶɸ��ȼɵɜɨɞɵ��
ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɚɤɬɢɜɧɵɣ� ɜɧɭɬɪɢɨɩɭɯɨɥɟɜɵɣ� ɤɪɨɜɨɬɨɤ�
ɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɨɫɬɭ� ɜɧɭɬɪɢɝɥɚɡɧɵɯ� ɨɩɭɯɨɥɟɣ�� ɜɨɡɧɢɤɧɨɜɟɧɢɸ�
ɦɟɬɚɫɬɚɡɨɜ�ɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɞɧɢɦ�ɢɡ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ�
ɮɚɤɬɨɪɨɜ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɚɡɪɚɛɨɬɚɧɧɵɣ� ɦɟɬɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�
ɰɜɟɬɧɨɝɨ� ɞɨɩɥɟɪɨɜɫɤɨɝɨ� ɤɚɪɬɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ�
ɜɚɫɤɭɥɹɪɢɡɚɰɢɸ� ɨɩɭɯɨɥɢ�� ɫɤɨɪɨɫɬɶ� ɤɪɨɜɨɬɨɤɚ�� ɱɬɨ� ɢɝɪɚɟɬ� ɪɨɥɶ� ɜ�
ɩɪɨɝɧɨɡɟ�ɜɧɭɬɪɢɝɥɚɡɧɵɯ�ɦɟɥɚɧɨɦ�

7+(�)($785(6�2)�9$6&8/$785(�2)�89($/�0(/$120$6�
%<�7+(�'$7$�2)�8/75$6281'�'83/(;�0$33,1*
$�0��%DOPXNKDQRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�9��%DOPXNKDQRYD
.D]DNK�1DWLRQDO�0HGLFDO�8QLYHUVLW\�QDPHG�DIWHU�6�'��$VIHQGL\DURY

,QWURGXFWLRQ��,QWUDRFXODU�WXPRUV�DUH�WKH�PRVW�FRPPRQ�SULPDU\�PDOLJQDQW�
WXPRU��WKH�SURJQRVLV�RI�ZKLFK�DUH�TXLWH�VHULRXV��QRW�RQO\�LQ�UHVSHFW�RI�WKH�
YLVLRQ��EXW�DOVR� OLIH� LQ�JHQHUDO��7KH�FOLQLF�RI�XYHDO� WXPRUV� LQGLFDWHV� ODWH�
YLVLW�RI�GRFWRU��WKH�XQQHFHVVDULO\�SURORQJHG�GLDJQRVWLFV��DQG�LQ�VRPH�FDVHV�
±� LQDGHTXDWH� PHWKRGV� RI� WUHDWPHQW�� 2SKWKDOPRVFRSLFDOO\� GLDJQRVLV� RI�
LQWUDRFXODU�PHODQRPDV�LV�FRPSOLFDWHG�DQG�DW�WKH�VDPH�WLPH�WKH�WUHDWPHQW�
VHOHFWLRQ� DQG� ULVN� DVVHVVPHQW� IRU� OLIH� GHSHQGV� RQ� D� FRUUHFW� GLDJQRVLV��
5HFHQW�\HDUV��WKH�VXUYH\�RI�H\H�E\�XVLQJ�KLJK�UHVROXWLRQ�XOWUDVRXQG�LV�RQH�
RI�WKH�PDLQ�GLDJQRVWLF�PHWKRGV�IRU�LGHQWLI\LQJ�RI�LQWUDRFXODU�WXPRUV�DQG�
LPSOHPHQW� WKHLU� SURJQRVLV� RI� FOLQLFDO� ÀRZ��$LP��7KH� DLP�ZDV� WR� VWXG\�
WKH�SHFXOLDULWLHV�RI� WKH�YDVFXODWXUH�RI� LQWUDRFXODU�PHODQRPD�XVLQJ�FRORU�
'RSSOHU�XOWUDVRXQG��0DWHULDOV�DQG�PHWKRGV��:H�FRQGXFWHG�D�FRORU�'RSSOHU�
WR�DVFHUWDLQ�WKH�YDVFXODU�SDWWHUQ�RI�WKH�WXPRU�LQ����SDWLHQWV�ZLWK�FKRURLGDO�
PHODQRPD�� &RORU� 'RSSOHU� KHOSHG� WR� FODULI\� QRW� RQO\� WKH� ORFDWLRQ� DQG�
YROXPH�RI�WKH�WXPRU��EXW�DOVR�WR�GHWHUPLQH�WXPRU�YDVFXODUL]DWLRQ��EORRG�
ÀRZ� UDWH�� SXOVDWLRQ� YHVVHOV�� 9LVXDOL]DWLRQ� RI� YHVVHOV� FRQGXFWHG� DW� WKH�
KLJKHVW� OHYHO��7KH�VWXG\�ZDV�FRQGXFWHG�RQ� WKH�PXOWLIXQFWLRQ�XOWUDVRXQG�
VFDQQHU�³$ORND�����´��-DSDQ��HTXLSSHG�ZLWK�FRORU�'RSSOHU�PRGXOH��:H�
XVHG�WUDQVSDOSHEUDO�VFDQQLQJ�PHWKRG�XVLQJ�FRQYH[�SUREH�ZLWK�D�IUHTXHQF\�
RI�����0+]��)LUVW��ZH�VFDQ�LQ�JUD\VFDOH�WR�GHWHUPLQH�WKH�HFKR�VWUXFWXUH��
VL]H� DQG� ORFDOL]DWLRQ� RI� LQWUDRFXODU� WXPRUV�� 7KHQ� PRGH� FRORU� 'RSSOHU�
PDSSLQJ�YLVXDOO\�DVVHVVHG�WKH�SUHVHQFH�DQG�QDWXUH�RI�WKH�YDVFXODU�SDWWHUQ��
,Q�FDVH�RI�LGHQWLI\LQJ�YDVFXODUV�LQ�WXPRUV�ZH�WUDQVLWHG�LQ�GXSOH[�VFDQQLQJ�
XVLQJ�SXOVHG�ZDYH�'RSSOHU�DQG�UHFRUGHG�WKH�EORRG�ÀRZ�LQGLFHV��5HVXOWV��
,Q�DOO�WXPRUV�RZQ�YDVFXODWXUH�ZDV�GH¿QHG��7KH�GHJUHH�RI�YDVFXODUL]DWLRQ�
ZDV� DVVHVVHG� E\� YDVFXODU� SDWWHUQ�PDLQO\� DW� WKH� SHULSKHU\� RI� WKH� WXPRU��
,QFUHDVHG� YDVFXODUL]DWLRQ� ZDV� SUHVHQWHG� LQ� DOO� SDUWV�� PRUH� ±� LQ� WKH�
SHULSKHU\� DQG� OHVV� LQ� WKH� FHQWHU� RI� WKH� WXPRU��0RGHUDWH� YDVFXODUL]DWLRQ�
FKDUDFWHUL]HG� E\� FRPSOHWH� DEVHQFH� RI� EORRG� YHVVHOV� LQ� WKH� FHQWHU�� DQG�
WKHLU�SUHVHQFH�DW�WKH�SHULSKHU\��:HDNHQHG�PHODQRPD�YDVFXODUL]DWLRQ�ZDV�
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UHFRUGHG�WKH�FRPSOHWH�DEVHQFH�RI�EORRG�YHVVHOV�LQ�WKH�SHULSKHU\�DQG�VLQJOH�
LQ�WKH�FHQWHU��,W�ZDV�UHYHDOHG�WKDW�LQ�DOO�FDVHV�WKH�EORRG�VXSSO\�LQ�WKH�FHQWHU�
LV�PXFK�ORZHU�WKDQ�DW�WKH�SHULSKHU\�RI�WKH�WXPRU��3HULSKHUDO�SDUWV�RI�WKH�
WXPRU�EORRG�VXSSO\�LV�EHWWHU��WKHUH�ZHUH�ODUJHU�GLDPHWHU�YHVVHOV��EORRG�ÀRZ�
YHORFLW\�DERYH��6LPXOWDQHRXVO\�ZH�GHWHUPLQHG�KHPRG\QDPLF�SDUDPHWHUV�
RI�WXPRU�YHVVHOV��EORRG�ÀRZ�YHORFLW\�UDQJHG�IURP���FP�V�WR����FP�V��DW�
DQ�DYHUDJH�RI����������FP�V��2XU�REVHUYDWLRQV�VKRZ�WKDW�WKH�LQLWLDO�VWDJH�
RI� XYHDO�PHODQRPD� LV� FKDUDFWHUL]HG� E\� D� GHFUHDVH� LQ� OLQHDU� EORRG� ÀRZ�
YHORFLW\� OHVV����FP�V��GHSOHWLRQ�RI�YDVFXODU�SDWWHUQ� LQ� WKH�IRUP�RI�VPDOO�
YHVVHOV�UDQGRPO\�DUUDQJHG��DQG�WKH�JHQHUDOL]DWLRQ�VWDJH�LV�FKDUDFWHUL]HG�E\�
LQFUHDVLQJ�OLQHDU�EORRG�ÀRZ�YHORFLW\�RYHU����FP�V��WKH�SUHVHQFH�RI�D�ODUJH�
WUXQN�LQ�WKH�FHQWHU�ZLWK�DQ�H[WHQVLYH�QHW��&RQFOXVLRQ��,W�VKRXOG�EH�QRWHG�
WKDW� WKH�DFWLYH� LQWUDWXPRUDO�EORRG�ÀRZ�SURPRWHV� LQWUDRFXODU� WXPRUV�DQG�
HPHUJHQFH�RI�PHWDVWDVHV�DQG�FDQ�EH�RQH�RI�SRRU�SURJQRVWLF�IDFWRUV��7KXV��
WKH� GHYHORSHG�PHWKRG� RI� FRORU�'RSSOHU� XOWUDVRXQG� DOORZV� WR� GHWHUPLQH�
WXPRU�YDVFXODUL]DWLRQ��EORRG�ÀRZ�YHORFLW\��ZKLFK�FDQ�SOD\�D� UROH� LQ� WKH�
SURJQRVLV�RI�LQWUDRFXODU�PHODQRPDV�
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ɋȿɇɂɅɖɇɕɏ�ɆȺɄɍɅəɊɇɕɏ�ɊȺɁɊɕȼɈȼ�ȼ�ɁȺȼɂɋɂɆɈɋɌɂ�
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Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɟɧɢɥɶɧɵɣ� ɦɚɤɭɥɹɪɧɵɣ� ɪɚɡɪɵɜ� �ɆɊ�� ɹɜɥɹɟɬɫɹ�
ɨɞɧɨɣ� ɢɡ� ɧɟɦɧɨɝɢɯ� ɮɨɪɦ� ɦɚɤɭɥɹɪɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɩɨɞɞɚɸɳɢɯɫɹ�
ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ�ɥɟɱɟɧɢɸ��Ɉɩɬɢɱɟɫɤɚɹ�ɤɨɝɟɪɟɧɬɧɚɹ�ɬɨɦɨɝɪɚɮɢɹ��ɈɄɌ��
ɫɟɣɱɚɫ�ɜɵɩɨɥɧɹɟɬɫɹ�ɜ�ɞɨɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɦɧɨɝɢɦ�ɩɚɰɢɟɧɬɚɦ��
Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ� ɩɚɪɚɦɟɬɪɵ� ɦɚɤɭɥɹɪɧɵɯ� ɨɬɜɟɪɫɬɢɣ� ɦɨɝɭɬ�
ɛɵɬɶ� ɥɟɝɤɨ� ɢɡɦɟɪɟɧɵ�ɩɪɢ� ɷɬɨɦ�ɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɛɨɥɶɲɨɣ� ɢɧɬɟɪɟɫ� ɜ�
ɫɜɟɬɟ� ɨɛɧɚɪɭɠɟɧɢɹ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ� ɤɪɢɬɟɪɢɟɜ��
Ɉɩɵɬ� ɦɚɤɭɥɹɪɧɨɣ� ɯɢɪɭɪɝɢɢ� ɜ� ɧɚɲɟɣ� ɤɥɢɧɢɤɟ�� ɫɬɨɥɤɧɭɜɲɢɣ� ɧɚɫ� ɫ�
ɩɪɨɛɥɟɦɨɣ�ɧɟɡɚɤɪɵɬɢɹ�ɪɚɡɪɵɜɨɜ�ɜ�����ɫɥɭɱɚɟɜ��ɨɛɭɫɥɨɜɢɥɢ�ɢɧɬɟɪɟɫ�
ɤ� ɷɬɨɦɭ� ɢɫɫɥɟɞɨɜɚɧɢɸ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɜɵɹɜɢɬɶ� ɮɚɤɬɨɪɵ��
ɜɥɢɹɸɳɢɟ�ɧɚ�ɪɟɡɭɥɶɬɚɬɵ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɆɊ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ȼ�ɝɪɭɩɩɭ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɚ�����ɝɥɚɡɚ��ɫ�,,,±,9�
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ɢ�ɨɬɧɨɲɟɧɢɟ�ɬɨɥɳɢɧɵ�ɫɟɬɱɚɬɤɢ��ɢɡɦɟɪɟɧɧɨɣ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�����ɦɤɦ�
ɨɬ� ɤɪɚɹ� ɪɚɡɪɵɜɚ�� ɤ� ɬɨɥɳɢɧɟ�� ɢɡɦɟɪɟɧɧɨɣ� ɧɚ� ɪɚɫɫɬɨɹɧɢɢ� ����� ɦɤɦ��
ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɦɢɤɪɨɢɧɜɚɡɢɜɧɚɹ�ɫɭɛɬɨɬɚɥɶɧɚɹ���*�
ɜɢɬɪɷɤɬɨɦɢɹ�SDUV�SODQD�ɫ�ɭɞɚɥɟɧɢɟɦ�ɡɚɞɧɟɣ�ɝɢɚɥɨɢɞɧɨɣ�ɢ�ɜɧɭɬɪɟɧɧɟɣ�
ɩɨɝɪɚɧɢɱɧɨɣ� ɦɟɦɛɪɚɧɵ� �ȼɉɆ�� ɢ� ɩɨɫɥɟɞɭɸɳɟɣ� ɷɧɞɨɬɚɦɩɨɧɚɞɨɣ�
ɝɚɡɨɦ�ɧɚ�ɚɩɩɚɪɚɬɟ�'25&�$662&,$7(�������6<67(0��ɇɢɞɟɪɥɚɧɞɵ���
Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ�ɨɩɟɪɚɰɢɢ�
ɛɵɥɨ� ɜɵɞɟɥɟɧɨ� �� ɝɪɭɩɩɵ� ɩɚɰɢɟɧɬɨɜ�� ɫ� ɩɨɥɧɵɦ� ɚɧɚɬɨɦɢɱɟɫɤɢɦ�
ɡɚɤɪɵɬɢɟɦ� ɪɚɡɪɵɜɚ� ���� ɩɚɰɢɟɧɬɨɜ�� ɢ� ɫ� ɧɟɡɚɤɪɵɜɲɢɦɫɹ� ɪɚɡɪɵɜɨɦ�
��� ɩɚɰɢɟɧɬɨɜ��� ɉɨ� ɞɚɧɧɵɦ� ɈɄɌ�� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɦɚɤɫɢɦɚɥɶɧɵɣ� ɢ�
ɦɢɧɢɦɚɥɶɧɵɣ�ɪɚɡɦɟɪɵ�ɪɚɡɪɵɜɚ���������ɦɤɦ�ɢ��������ɦɤɦ��ɨɤɚɡɚɥɢɫɶ�
ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ��ɪ��������ɱɟɦ�ɜɨ�ɜɬɨɪɨɣ����������ɦɤɦ�ɢ����������
ɩɨɱɬɢ� ɜ� �� ɪɚɡɚ��Ʉɪɨɦɟ� ɬɨɝɨ�� ɨɛɪɚɬɢɥɨ�ɧɚ� ɫɟɛɹ� ɜɧɢɦɚɧɢɟ�ɨɬɧɨɲɟɧɢɟ�
ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɪɚɡɦɟɪɚ� ɤ� ɦɢɧɢɦɚɥɶɧɨɦɭ� �Ⱥ�ȼ��� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ�
ɫɬɟɩɟɧɶ�ɧɚɤɥɨɧɚ� �©ɩɨɞɪɵɬɨɫɬɢª��ɤɪɚɟɜ�ɪɚɡɪɵɜɚ������������ɜ�ɩɟɪɜɨɣ�
ɝɪɭɩɩɟ�ɢ�����������ɜɨ�ɜɬɨɪɨɣ� �ɪɚɡɥɢɱɢɟ�ɡɧɚɱɢɦɨ�ɩɪɢ�S��������ɋɬɨɢɬ�
ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɨɬɧɨɲɟɧɢɟ� ɬɨɥɳɢɧɵ� ɫɟɬɱɚɬɤɢ�� ɢɡɦɟɪɟɧɧɨɣ�
ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�����ɦɤɦ�ɨɬ�ɤɪɚɹ�ɪɚɡɪɵɜɚ��ɤ�ɬɨɥɳɢɧɟ��ɢɡɦɟɪɟɧɧɨɣ�ɧɚ�
ɪɚɫɫɬɨɹɧɢɢ� ����� ɦɤɦ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟ� ɫɬɟɩɟɧɶ� ɨɬɟɤɚ� ɫɟɬɱɚɬɤɢ��
���������� ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɢ� ���������� ɜɨ� ɜɬɨɪɨɣ� ɝɪɭɩɩɟ� �ɪɚɡɥɢɱɢɟ�
ɡɧɚɱɢɦɨ�ɩɪɢ�S��������ȼɵɜɨɞɵ��ɍɫɬɚɧɨɜɥɟɧɚ�ɡɚɜɢɫɢɦɨɫɬɶ�ɪɟɡɭɥɶɬɚɬɨɜ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�ɆɊ� ɨɬ� ɪɚɡɦɟɪɨɜ� ɪɚɡɪɵɜɚ�� ɫɬɟɩɟɧɢ� ɧɚɤɥɨɧɚ�
ɤɪɚɟɜ� ɪɚɡɪɵɜɚ�� ɨɬɟɤɚ� ɫɟɬɱɚɬɤɢ�� ɉɪɢ� ɛɨɥɶɲɢɯ� ɪɚɡɦɟɪɚɯ� ɪɚɡɪɵɜɚ� ɢ�
ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ� ɧɚɤɥɨɧɚ� ɟɝɨ� ɤɪɚɟɜ� ɭɫɩɟɲɧɨɟ� ɡɚɤɪɵɬɢɟ� ɪɚɡɪɵɜɚ�
ɢ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ� ɪɟɡɭɥɶɬɚɬ� ɧɚɛɥɸɞɚɸɬɫɹ�
ɪɟɠɟ�� ɉɪɢ� ɛɨɥɶɲɨɣ� ɫɬɟɩɟɧɢ� ɨɬɟɤɚ� ɤɪɚɟɜ� ɪɚɡɪɵɜɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɬɚɤɠɟ�ɫɧɢɠɚɟɬɫɹ�
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,QWURGXFWLRQ�� 6HQLOH� PDFXODU� KROH� LV� RQH� RI� WKRVH� UDUH� W\SHV� RI� UHWLQDO�
SDWKRORJ\� WKDW� FDQ� EH� VXFFHVVIXOO\� WUHDWHG� VXUJLFDOO\��2SWLFDO� FRKHUHQFH�
WRPRJUDSK\��2&7��LV�SHUIRUPHG�WR�DOPRVW�DOO�SDWLHQWV�EHIRUH�WKH�VXUJHU\��
0RUSKRPHWULF�SDUDPHWHUV�RI�WKH�PDFXODU�KROH�FDQ�EH�HDVLO\�PHDVXUHG�DQG�
PD\EH�FDQ�VHUYH�DV�VRPH�SURJQRVWLF�FULWHULD��2XU�H[SHULHQFH�RI�WKH�PDFXODU�
VXUJHU\�WKDW�KDV�VKRZHG�XQVXFFHVVIXO�DQDWRPLFDO�RXWFRPHV�LQ�����RI�FDVHV�
LQFUHDVHG�RXU�LQWHUHVW�LQ�WKLV�LQYHVWLJDWLRQ��$LP��)LQG�VRPH�2&7�PHDVXUHG�
SDUDPHWHUV�WKDW�FDQ�VHUYH�DV�SURJQRVWLF�VLJQV�IRU�WKH�RXWFRPHV�RI�PDFXODU�
VXUJHU\��0DWHULDOV� DQG�PHWKRGV�����SDWLHQWV� ����H\HV��ZLWK� VWDJH� ,,,±,9�
�*DVV�'���������PDFXODU�KROH�GXULQJ���\HDU���PRQWK�SHULRG�ZHUH�VWXGLHG��
3DWLHQWV�ZLWK�WKH�GLDEHWHV�DQG�ODPHOODU�VKDSHG�PDFXODU�KROH�ZHUH�H[FOXGHG�
IURP�WKH�VWXG\��$OO�SDWLHQWV�ZHUH�SHUIRUPHG�2&7�LQYHVWLJDWLRQ�ZLWK�7RSFRQ�
�'�2&7������0DUN�,,��)ROORZLQJ�PRUSKRPHWULF�SDUDPHWHUV�RI�PDFXODU�
KROHV�ZHUH�PHDVXUHG��PD[LPXP�DQG�PLQLPXP�VL]H��UHWLQDO�WKLFNQHVV�DW�WKH�
GHVWLQDWLRQ�RI�����DQG������ȝP�IURP�WKH�HGJH�RI�WKH�KROH��53(�WKLFNQHVV�
DW� WKH� FHQWHU� RI� WKH�KROH��$OVR�ZH�XVHG� WZR� UDWLRV��PD[LPXP�PLQLPXP�
VL]H�UDWLR��$�%��DQG�UHWLQDO�WKLFNQHVV�DW�WKH�GHVWLQDWLRQ�RI�����ȝP�WR������
ȝP�IURP�WKH�HGJH�RI�KROH�UDWLR��$OO�SDWLHQWV�SHUIRUPHG����*�SDUV�SODQD�
YLUWHFWRP\�ZLWK�SRVWHULRU�KLDORLG�DQG�LQWHUQDO�OLPLWLQJ�PHPEUDQH�UHPRYDO��
5HVXOWV�� 3DWLHQWV�ZHUH� GLYLGHG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR� WKH� UHVXOWV�
RI�VXUJHU\��ZLWK�DEVROXWH�DQDWRPLF�FORVXUH�RI� WKH�KROH�����SDWLHQWV��DQG�
ZLWKRXW�FORVXUH����SDWLHQWV���,Q�¿UVW�JURXS�PHDQ�PD[LPXP�DQG�PLQLPXP�
KROH�VL]HV���������ȝP�DQG��������ȝP��ZHUH�VLJQL¿FDQWO\��ɪ�������OHVV�
WKDQ� VXFK� LQ� VHFRQG� JURXS� ��������� ȝP� DQG� ���������7KH�PD[LPXP�
PLQLPXP� UDWLR� �$�%�� �WKDW� VKRZV� WKH� OHYHO� RI� UDNH�RI� KROH¶V� HGJH��ZDV�
����������LQ�¿UVW�JURXS�DQG�����������LQ�VHFRQG�JURXS��ɪ��������5DWLR�RI�
WKH�UHWLQDO�WKLFNQHVV�DW�WKH�GHVWLQDWLRQ�RI�����DQG������ȝP�IURP�WKH�HGJH�
RI�KROH��WKDW�VKRZV�WKH�OHYHO�RI�HGHPD�RI�KROH¶V�HGJHV��ZDV����������LQ�
¿UVW�JURXS�DQG����������LQ�VHFRQG�JURXS��&RQFOXVLRQ��:H�KDYH�IRXQG�WKH�
GHSHQGHQFH�RI�PDFXODU�KROH�VXUJLFDO�RXWFRPHV�IURP�VL]H�RI�PDFXODU�KROH��
OHYHO�RI�UDNH�RI�KROH¶V�HGJH�DQG�OHYHO�RI�HGHPD�RI�KROH¶V�HGJH��:LWK�ELJ�
VL]HG�PDFXODU�KROHV��KLJK�OHYHOV�RI�UDNH�RI�KROH¶V�HGJH�DQG�KLJK�OHYHOV�RI�
HGHPD��DQDWRPLFDO�FORVXUH�DQG�JRRG�IXQFWLRQDO�UHVXOWV�FDQ�EH�DFKLHYHG�LQ�
OHVV�SHUFHQW�RI�FDVHV�

ɈɋɈȻȿɇɇɈɋɌɂ�Ɍȿɑȿɇɂə�ɆɂɈɉɂɑȿɋɄɈɃ�
ɏɈɊɂɈɊȿɌɂɇȺɅɖɇɈɃ�ɋɌȺɎɂɅɈɆɕ
Ⱥ�Ɉ��Ƚɭɥɢɞɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɉ�Ⱥ��Ȼɟɡɞɟɬɤɨ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ��Ⱦɥɹ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ�ɦɢɨɩɢɢ��ɉɆ��ɯɚɪɚɤɬɟɪɧɨ�ɧɚɥɢɱɢɟ�
ɯɨɪɢɨɪɟɬɢɧɚɥɶɧɨɣ�ɫɬɚɮɢɥɨɦɵ�±�ɡɚɞɧɟɣ�ɷɤɬɚɡɢɢ�ɜɫɟɯ�ɫɥɨɟɜ�ɝɥɚɡɧɨɝɨ�
ɹɛɥɨɤɚ� ɜ� ɜɨɜɥɟɱɟɧɧɨɣ� ɨɛɥɚɫɬɢ��Ʉɥɢɧɢɱɟɫɤɨɟ� ɜɵɹɜɥɟɧɢɟ� ɫɬɚɮɢɥɨɦɵ�
ɩɪɨɢɫɯɨɞɢɬ� ɥɢɲɶ� ɜ� ���� ɫɥɭɱɚɹɯ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢ�
ɷɬɨ� ɡɚɛɨɥɟɜɚɧɢɟ� ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɜ� ���� ɫɥɭɱɚɟɜ��
ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� ɪɹɞɚ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɪɚɫɬɹɠɟɧɢɟ� ɨɛɨɥɨɱɤɢ� ɝɥɚɡɚ�
ɩɪɢɜɨɞɢɬ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɦɢɨɩɢɱɟɫɤɨɝɨ� ɲɢɡɢɫɚ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ�
ɪɚɡɪɵɜɨɦ�ɫɟɬɱɚɬɤɢ�ɢ�ɟɟ�ɨɬɫɥɨɣɤɨɣ��Ʉɪɨɦɟ�ɬɨɝɨ��ɧɚɪɭɲɟɧɢɟ�ɬɪɨɮɢɤɢ�
ɬɤɚɧɢ�ɝɥɚɡɚ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�
ɯɨɪɢɨɢɞɚɥɶɧɨɣ� ɧɟɨɜɚɫɤɭɥɹɪɧɨɣ� ɦɟɦɛɪɚɧɵ�� ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɥɟɠɚɬ� ɜ� ɨɫɧɨɜɟ� ɫɧɢɠɟɧɢɹ� ɨɫɬɪɨɬɵ� ɡɪɟɧɢɹ� ɢ� ɩɪɢɜɨɞɹɬ� ɤ�
ɢɧɜɚɥɢɞɢɡɚɰɢɢ�ɩɨ�ɡɪɟɧɢɸ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɨɫɥɨɠɧɟɧɧɨɣ�ɛɥɢɡɨɪɭɤɨɫɬɶɸ��
ɂɦɟɧɧɨ� ɩɨɷɬɨɦɭ� ɩɪɨɮɢɥɚɤɬɢɤɚ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɢɡɦɟɧɟɧɢɣ�
ɦɚɤɭɥɹɪɧɨɣ� ɨɛɥɚɫɬɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɥɨɠɧɟɧɧɨɣ� ɦɢɨɩɢɟɣ� ɹɜɥɹɟɬɫɹ�
ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɨɮɬɚɥɶɦɨɥɨɝɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ� ɨɫɥɨɠɧɟɧɧɨɣ�
ɛɥɢɡɨɪɭɤɨɫɬɶɸ� ɩɭɬɟɦ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɤɨɪɪɟɤɰɢɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɨɞ�ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɢɫɶ����
ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɫɥɨɠɧɟɧɧɨɣ�ɦɢɨɩɢɟɣ��ȼ�ɯɨɞɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢɦɟɧɹɥɢɫɶ�
ɦɟɬɨɞɵ� ɨɮɬɚɥɶɦɨɫɤɨɩɢɢ�� ɩɟɪɢɦɟɬɪɢɢ�� ɨɩɬɢɱɟɫɤɨɣ� ɤɨɝɟɪɟɧɬɧɨɣ�
ɬɨɦɨɝɪɚɮɢɢ��ɈɄɌ���Ʉɨɦɩɥɟɤɫɧɚɹ�ɬɟɪɚɩɢɹ�ɜɤɥɸɱɚɥɚ��Ɉɤɭɜɚɣɬ�Ʉɨɦɩɥɢɬ�
ɩɨ� �ɬɚɛɥɟɬɤɟ� �� ɪɚɡ� ɜ� ɞɟɧɶ�� ɪɟɬɢɧɚɥɚɦɢɧ�ɩɚɪɚɛɭɥɶɛɚɪɧɨ� �� ɢɧɴɟɤɰɢɹ�
ʋ���� ȼɢɬɪɭɦ� ɩɨ� �ɬɚɛɥɟɬɤɟ� �� ɪɚɡ� ɜ� ɞɟɧɶ�� Ⱦɟɬɪɚɥɟɤɫ� ɩɨ� �� ɬɚɛɥɟɬɤɢ�
�� ɪɚɡɚ� ɜ� ɞɟɧɶ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɬɦɟɱɟɧɚ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ�
ɩɨɤɚɡɚɬɟɥɟɣ� �ɨɮɬɚɥɶɦɨɫɤɨɩɢɢ�� ɩɟɪɢɦɟɬɪɢɢ�� ɈɄɌ�� ɤɨɪɪɢɝɢɪɭɟɦɨɣ� ɢ�
ɧɟɤɨɪɪɢɝɢɪɭɟɦɨɣ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ��ɭ�������ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɫɥɨɠɧɟɧɧɨɣ�
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ɦɢɨɩɢɟɣ� ɩɨɫɥɟ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɦɟɬɨɞɚ�
ɬɟɪɚɩɢɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɚɧɧɵɦɢ�ɞɨ�ɥɟɱɟɧɢɹ��ȼɵɜɨɞɵ��ɉɨɥɭɱɟɧɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨɛ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɤɨɪɪɟɤɰɢɢ�
ɦɢɨɩɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɫ� ɩɨɦɨɳɶɸ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɦɟɬɨɞɚ�ɬɟɪɚɩɢɢ�
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,QWURGXFWLRQ��3URJUHVVLYH�P\RSLD��30��LV�FKDUDFWHUL]HG�E\�D�FKRULRUHWLQDO�
VWDSK\ORPDV� ±� UHDU� HFWDVLD� RI� DOO� OD\HUV� RI� WKH� H\HEDOO� LQ� WKH� LQYROYHG�
DUHD��&OLQLFDO�GHWHFWLRQ�VWDSK\ORPDV�RFFXUV�RQO\�LQ�����RI�FDVHV��$W�WKH�
VDPH�WLPH��WKH�GLVHDVH�LV�FRQ¿UPHG�KLVWRORJLFDOO\�LQ�QHDUO\�����RI�FDVHV��
$FFRUGLQJ�WR�GDWD�IURP�VHYHUDO�VWXGLHV��WHQVLOH�PHPEUDQH�RI�WKH�H\H�OHDGV�
WR� WKH� IRUPDWLRQ� P\RSLF� VKL]LV� ZLWK� VXEVHTXHQW� FOHDYDJH� RI� WKH� UHWLQD�
DQG�UHWLQDO�GHWDFKPHQW��$OVR�YLRODWLRQ�RI�WKH�WURSKLF�WLVVXH�RI�WKH�H\H�LQ�
SDWLHQWV�ZLWK�WKLV�SDWKRORJ\�OHDGV�WR�WKH�IRUPDWLRQ�RI�FKRURLGDO�QHRYDVFXODU�
PHPEUDQHV��7KH�XQGHUOLQH�FKDQJHV�FDXVH�YLVXDO�DFXLW\�DQG�LQYDOLGL]DWLRQ�
DPRQJ� SDWLHQWV� ZLWK� FRPSOLFDWHG� P\RSLD�� 7KHUHIRUH�� SUHYHQWLRQ� RI�
SURJUHVVLRQ� RI� PDFXODU� FKDQJHV� LQ� SDWLHQWV� ZLWK� FRPSOLFDWHG� P\RSLD�
LV� D� WRSLFDO� LVVXH� RI� RSKWKDOPRORJ\�� $LP�� ,PSURYH� PHGLFDO� WUHDWPHQW�
RI� SDWLHQWV� ZLWK� FRPSOLFDWHG� P\RSLD� E\� FRUUHFWLRQ� RI� WKH� SDWKRORJLFDO�
FKDQJHV��0DWHULDOV�DQG�PHWKRGV��8QGHU�VXSHUYLVLRQ�ZHUH����SDWLHQWV�ZLWK�
FRPSOLFDWHG�P\RSLD��:H�XVHG�VXFK�PHWKRGV�DV�RSKWKDOPRVFRS\��SHULPHWU\��
RSWLFDO�FRKHUHQFH�WRPRJUDSK\��2&7���&RPSOH[�WKHUDS\�LQFOXGHG��2FXYLWH�
FRPSOHWH���WDEOHW���WLPH�D�GD\��UHWLQDODPLQ�SDUDEXOED���LQMHFWLRQ�QXPEHU�
����9LWUXP���WDEOHW���WLPH�D�GD\��'HWUDOHNV���WDEOHWV���WLPHV�D�GD\��5HVXOWV��
$� SRVLWLYH� WUHQG� LQGLFDWRUV� �RSKWKDOPRVFRS\�� SHULPHWU\�� 2&7� GDWD�
DQG� YLVXDO� DFXLW\�� LQ� ������ RI� SDWLHQWV� ZLWK� FRPSOLFDWHG�P\RSLD� DIWHU�
DSSOLFDWLRQ�RI�GHYHORSHG�FRPSOH[�PHWKRG�RI�WKHUDS\��FRPSDUHG�ZLWK�WKRVH�
EHIRUH� WUHDWPHQW�ZHUH� REWDLQHG�� &RQFOXVLRQ��2EWDLQHG� UHVXOWV� VKRZ� WKH�
HIIHFWLYHQHVV�RI�WKH�FRUUHFWLRQ�RI�P\RSLF�FKDQJHV�E\�XVLQJ�WKH�GHYHORSHG�
PHWKRG�RI�FRPSOH[�WKHUDS\�

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɉɊɂɆȿɇȿɇɂə�ɉɊȿɉȺɊȺɌȺ�
©ɅɍɐȿɇɌɂɋª�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɂɒȿɆɂɑȿɋɄɂɆ�ɌɂɉɈɆ�
ɌɊɈɆȻɈɁȺ�ɐȿɇɌɊȺɅɖɇɈɃ�ȼȿɇɕ�ɋȿɌɑȺɌɄɂ�ɂ�ȿȿ�
ȼȿɌȼȿɃ
ɘ�ɋ��Ȼɚɬɢɳɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ɍ�Ƚ��Ʉɚɦɟɧɫɤɢɯ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɤɨɥɨ� ����� ɦɥɧ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɜɡɪɨɫɥɨɝɨ� ɧɚɫɟɥɟɧɢɹ�
ɩɥɚɧɟɬɵ�ɫɬɪɚɞɚɸɬ�ɨɤɤɥɸɡɢɟɣ�ɪɟɬɢɧɚɥɶɧɵɯ�ɜɟɧ��ɂɯ�ɜɨɡɪɚɫɬ�ɫɨɫɬɚɜɥɹɟɬ�
ɜ�ɫɪɟɞɧɟɦ�����±�����ɝɨɞɚ��ɂɲɟɦɢɱɟɫɤɢɣ�ɬɢɩ�ɬɪɨɦɛɨɡɚ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ���
ɪɚɡɚ�ɪɟɠɟ��ɱɟɦ�ɧɟɢɲɟɦɢɱɟɫɤɢɣ��ɨɞɧɚɤɨ�ɹɜɥɹɟɬɫɹ�ɦɟɧɟɟ�ɛɥɚɝɨɩɪɢɹɬɧɵɦ�
ɬɢɩɨɦ� ɬɟɱɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɉɪɢɱɢɧɚɦɢ� ɫɧɢɠɟɧɢɹ� ɰɟɧɬɪɚɥɶɧɨɝɨ�
ɡɪɟɧɢɹ� ɩɪɢ� ɬɪɨɦɛɨɡɟ� ɜɟɧ� ɫɟɬɱɚɬɤɢ� ɹɜɥɹɸɬɫɹ� ɪɚɡɜɢɬɢɟ� ɦɚɤɭɥɹɪɧɨɝɨ�
ɨɬɟɤɚ�ɢ�ɜɬɨɪɢɱɧɚɹ�ɧɟɨɜɚɫɤɭɥɹɪɧɚɹ�ɝɥɚɭɤɨɦɚ��ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɟɬ�
ɟɞɢɧɨɣ�ɫɯɟɦɵ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ�ɫ�ɬɪɨɦɛɨɡɨɦ�ɜɟɧ�ɫɟɬɱɚɬɤɢ��Ʌɟɱɟɧɢɟ�
ɩɨɞɛɢɪɚɟɬɫɹ� ɢɧɞɢɜɢɞɭɚɥɶɧɨ� ɢ� ɡɚɱɚɫɬɭɸ� ɛɵɜɚɟɬ� ɧɟɷɮɮɟɤɬɢɜɧɵɦ��
ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɧɝɢɛɢɬɨɪɨɜ�
ɚɧɝɢɨɝɟɧɟɡɚ�� Ɉɞɧɢɦ� ɢɡ� ɬɚɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɹɜɥɹɟɬɫɹ� ɪɚɧɢɛɢɡɭɦɚɛ�
�©Ʌɭɰɟɧɬɢɫª�� 1RYDUWLV�� ɒɜɟɣɰɚɪɢɹ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ�
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ɬɪɨɦɛɨɡɚ�ɰɟɧɬɪɚɥɶɧɨɣ�ɜɟɧɵ�ɫɟɬɱɚɬɤɢ��ɐȼɋ��ɢ�ɟɟ�ɜɟɬɜɟɣ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɢɡɜɟɞɟɧɨ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɥɟɱɟɧɢɟ� ɢ� ɞɢɧɚɦɢɱɟɫɤɨɟ�
ɧɚɛɥɸɞɟɧɢɟ����ɩɚɰɢɟɧɬɨɜ�����ɝɥɚɡ��ɫ�ɤɢɫɬɨɜɢɞɧɵɦ�ɦɚɤɭɥɹɪɧɵɦ�ɨɬɟɤɨɦ�
ɧɚ�ɮɨɧɟ�ɬɪɨɦɛɨɡɚ�ɬɟɦɩɨɪɚɥɶɧɵɯ�ɜɟɬɜɟɣ�ɐȼɋ��ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɨ�
���ɠɟɧɳɢɧ�ɢ����ɦɭɠɱɢɧɚ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɋɪɨɤ�ɡɚɛɨɥɟɜɚɧɢɹ�
�ɨɬ� ɦɨɦɟɧɬɚ� ɩɨɹɜɥɟɧɢɹ� ɡɪɢɬɟɥɶɧɵɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɞɨ� ɩɨɫɬɭɩɥɟɧɢɹ�
ɜ� ɤɥɢɧɢɤɭ� ɝɥɚɡɧɵɯ� ɛɨɥɟɡɧɟɣ� ɋȽɆɍ�� ɫɨɫɬɚɜɢɥ� ɨɬ� �� ɞɨ� �� ɦɟɫɹɰɟɜ��
ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ� ɨɫɬɪɨɬɵ� ɡɪɟɧɢɹ� ɞɨ� ɥɟɱɟɧɢɹ� ɫɨɫɬɚɜɢɥɨ� �����������
ȼɫɟ�ɩɚɰɢɟɧɬɵ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɨɫɧɨɜɧɭɸ��ɫɨɫɬɨɹɳɭɸ�
ɢɡ� ��� ɱɟɥɨɜɟɤ� ���� ɝɥɚɡ��� ɤɨɬɨɪɵɦ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɟ�
ɜɜɟɞɟɧɢɟ� ɥɭɰɟɧɬɢɫɚ�� ɢ� ɤɨɧɬɪɨɥɶɧɭɸ�� ɫɨɫɬɨɹɳɭɸ� ɢɡ� ��� ɱɟɥɨɜɟɤ� ����
ɝɥɚɡɚ��� ɧɟ� ɩɨɥɭɱɚɜɲɢɯ� ɥɭɰɟɧɬɢɫ�� ɉɪɢɦɟɧɹɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ� ɦɟɬɨɞɵ�
ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɜɢɡɨɦɟɬɪɢɹ�� ɨɩɬɢɱɟɫɤɚɹ� ɤɨɝɟɪɟɧɬɧɚɹ� ɬɨɦɨɝɪɚɮɢɹ�
�ɈɄɌ�� ɫ� ɩɨɦɨɳɶɸ� ɤɨɝɟɪɟɧɬɧɨɝɨ� ɬɨɦɨɝɪɚɮɚ� 7RSFRQ� �'� 2&7�������
ɮɥɸɨɪɟɫɰɟɧɬɧɚɹ� ɚɧɝɢɨɝɪɚɮɢɹ� ɫ� ɩɨɦɨɳɶɸ� ɪɟɬɢɧɚɥɶɧɨɣ� ɤɚɦɟɪɵ�
7RSFRQ� ©0DUN� ,,ª�� ɉɪɢ� ɷɬɨɦ� ɨɰɟɧɢɜɚɥɚɫɶ� ɨɫɬɪɨɬɚ� ɡɪɟɧɢɹ�� ɫɟɬɱɚɬɤɚ�

ɜ� ɰɟɥɨɦ� ɢ� ɟɟ� ɬɨɥɳɢɧɚ� ɞɨ� ɢ� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ�� Ʉɥɢɧɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɣ�
ɨɬɟɤ� �ɥɨɤɚɥɢɡɭɸɳɢɣɫɹ� ɜ� ɡɨɧɟ� ɞɨ� ���� ɦɤɦ� ɨɬ� ɰɟɧɬɪɚ� ɦɚɤɭɥɵ�� ɧɚ�
ɚɧɝɢɨɝɪɚɦɦɚɯ� ɩɨɞɬɜɟɪɠɞɟɧ� ɭ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ�
ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�ɩɪɨɜɨɞɢɥɨɫɶ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɟ�ɜɜɟɞɟɧɢɟ�ɥɭɰɟɧɬɢɫɚ�
ɩɨ� ɨɛɳɟɩɪɢɧɹɬɨɣ� ɦɟɬɨɞɢɤɟ� ��±�� ɢɧɴɟɤɰɢɢ� ɫ� ɢɧɬɟɪɜɚɥɨɦ� �� ɦɟɫ���
ɋɪɨɤ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɩɚɰɢɟɧɬɚɦɢ�ɫɨɫɬɚɜɢɥ�ɨɬ���ɞɨ���ɦɟɫ��Ɋɟɡɭɥɶɬɚɬɵ��
ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɥɟɱɟɧɢɹ�ɨɰɟɧɢɜɚɥɢ�ɩɨ�ɞɢɧɚɦɢɤɟ�ɡɪɢɬɟɥɶɧɵɯ�ɮɭɧɤɰɢɣ��
ɢɡɦɟɧɟɧɢɹɦ� ɨɮɬɚɥɶɦɨɫɤɨɩɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɵ� ɢ� ɬɨɥɳɢɧɵ� ɫɟɬɱɚɬɤɢ�
ɩɨ� ɞɚɧɧɵɦ�ɈɄɌ�� ɋɨɝɥɚɫɧɨ� ɩɨɥɭɱɟɧɧɵɦ� ɞɚɧɧɵɦ�� ɭ� ������ ɛɨɥɶɧɵɯ��
ɩɨɥɭɱɚɜɲɢɯ� ɥɭɰɟɧɬɢɫ�� ɭɞɚɥɨɫɶ� ɩɪɟɞɨɬɜɪɚɬɢɬɶ� ɩɨɬɟɪɸ� ɡɪɟɧɢɹ� ɢ�
ɭɥɭɱɲɢɬɶ�ɟɝɨ��ɬɨɝɞɚ�ɤɚɤ�ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɬɚɤɢɯ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɨ�
������� ȼ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ� ɨɫɬɪɨɬɚ� ɡɪɟɧɢɹ� ɭɜɟɥɢɱɢɥɚɫɶ� ɜ� ɫɪɟɞɧɟɦ�
ɧɚ� ������� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ±� ɧɚ� ������� ȼ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ�
ɬɨɥɳɢɧɚ� ɫɟɬɱɚɬɤɢ� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� ɭɦɟɧɶɲɢɥɚɫɶ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ������
ɦɤɦ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� �������ɨɬ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ��ɢ� ɭ�ɩɨɥɨɜɢɧɵ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɞɨɫɬɢɝɥɚ� ɡɧɚɱɟɧɢɣ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɧɨɪɦɟ� ����±����
ɦɤɦ���ȼ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɬɨɥɳɢɧɚ�ɫɟɬɱɚɬɤɢ�ɭɦɟɧɶɲɢɥɚɫɶ�ɧɚ�������
ɦɤɦ�� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ������� ɨɬ� ɢɫɯɨɞɧɵɯ� ɞɚɧɧɵɯ�� ɢ� ɭ� �������
ɛɨɥɶɧɵɯ�ɞɨɫɬɢɝɥɚ� ɡɧɚɱɟɧɢɣ�ɧɨɪɦɵ��Ʌɭɱɲɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɭɜɟɥɢɱɟɧɢɹ�
ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɛɵɥɢ�ɡɚɮɢɤɫɢɪɨɜɚɧɵ�ɭ�ɩɚɰɢɟɧɬɨɜ�
ɫ� ɞɚɜɧɨɫɬɶɸ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɧɟ� ɩɪɟɜɵɲɚɸɳɟɣ� �� ɦɟɫ�� ȼɵɜɨɞɵ��
ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɢɧɝɢɛɢɬɨɪɨɜ� ɚɧɝɢɨɝɟɧɟɡɚ� ɩɪɢ� ɢɲɟɦɢɱɟɫɤɨɦ� ɬɢɩɟ�
ɬɪɨɦɛɨɡɚ�ɐȼɋ�ɢ�ɟɟ�ɜɟɬɜɟɣ�ɹɜɥɹɟɬɫɹ�ɷɮɮɟɤɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�ɥɟɱɟɧɢɹ�
ɦɚɤɭɥɹɪɧɨɝɨ�ɨɬɟɤɚ�ɢ�ɜɨ�ɦɧɨɝɨɦ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɪɨɤɨɜ�ɩɪɨɜɟɞɟɧɢɹ�ɥɟɱɟɧɢɹ�
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,QWURGXFWLRQ�� $ERXW� ����� PLOOLRQ� RI� WKH� DGXOW� SRSXODWLRQ� VXIIHU� IURP�
RFFOXVLRQ�RI� UHWLQDO�YHLQ��$YHUDJH�DJH�RI�����±�����\HDUV�ROG�� ,VFKHPLF�
W\SH�RI�WKURPERVLV�RFFXUV���WLPHV�OHVV�OLNHO\�WKDQ�QRQ�LVFKHPLF�W\SH��EXW�
LW�OHVV�IDYRUDEOH�W\SH�RI�WKH�GLVHDVH��5HDVRQ�IRU�WKH�GHFOLQH�RI�WKH�FHQWUDO�
YLVXDO� DFXLW\� UHWLQDO¶V� YHLQ� WKURPERVLV� LV� WKH� GHYHORSPHQW� RI� PDFXOD¶V�
HGHPD�DQG�VHFRQGDU\�QHRYDVFXODU�JODXFRPD��&XUUHQWO\�WKHUH�LV�QR�VLQJOH�
WUHDWPHQW� UHJLPHQ� RI� SDWLHQWV�ZLWK� UHWLQDO¶V� YHLQ� WKURPERVLV��7UHDWPHQW�
LV�LQGLYLGXDOO\�DQG�LV�RIWHQ�LQHIIHFWLYH��7KH�PRVW�SURPLVLQJ�LV�WKH�XVH�RI�
DQJLRJHQHVLV� LQKLELWRUV� 5DQLEL]XPDE� �³/XFHQWLV´�� 1RYDUWLV�� LV� WKH� RQH�
RI� WKH� VXFK� GUXJV��$LP�� ([DPLQH� WKH� LPPHGLDWH� DQG� ODWH� UHVXOWV� RI� WKH�
LQWUDYLWUHDO�LQMHFWLRQ�RI�/XFHQWLV�LQ�SDWLHQWV�ZLWK�LVFKHPLF�W\SH�RI�FHQWUDO�
UHWLQDO¶V�YHLQ�WKURPERVLV�DQG�LWV�EUDQFKHV��0DWHULDOV�DQG�PHWKRGV��3URGXFHG�
H[DPLQDWLRQ��WUHDWPHQW�DQG�G\QDPLF�PRQLWRULQJ�RI����SDWLHQWV�����H\HV��
ZLWK�F\VWRLGV�PDFXODU¶V�HGHPD�RQ�WKH�EDFNJURXQG�RI�WKURPERVLV�WHPSRUDO�
EUDQFKHV��$PRQJ� WKH�SDWLHQWV�ZHUH����ZRPHQ�DQG����PHQ�EHWZHHQ� WKH�
DJHV� RI� ��� WR� ��� \HDUV� ROG��7KH� SHULRG� RI� LOOQHVV� �IURP� RQVHW� RI� YLVXDO�
GLVWXUEDQFHV� EHIRUH� DGPLVVLRQ� WR� KRVSLWDO� H\H� GLVHDVHV� 6608�� UDQJHG�
IURP���WR���PRQWKV��7KH�DYHUDJH�YDOXH�RI�WKH�YLVXDO�DFXLW\�EHIRUH�WUHDWPHQW�
ZDV������������$OO�SDWLHQWV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��EDVLF��FRQVLVWLQJ�
RI����SHRSOH�����H\HV���ZKLFK�LV�SURGXFHG�LQWUDYLWUHDO�LQMHFWLRQ�RI�/XFHQWLV��
DQG�D�FRQWURO�JURXS�FRQVLVWLQJ�RI����SHRSOH�����H\HV��ZKR�GLG�QRW�UHFHLYH�
/XFHQWLV��8VHG� WKH� IROORZLQJ�PHWKRGV� RI� H[DPLQDWLRQ�� YLVRPHWU\�� RSWLF�
FRKHUHQW�WRPRJUDSK\��2&7��XVLQJ�FRKHUHQW�WRPRJUDSK�7RSFRQ��'�2&7�
����� DQG� ÀXRUHVFHLQ� DQJLRJUDSK\� � XVLQJ� UHWLQDO� FDPHUD�7RSFRQ� ©0DUN�
,,ª��:H�ZDV�HYDOXDWHG�WKH�YLVXDO�DFXLW\��UHWLQD�RI�WKH�RYHUDOO�DQG�UHWLQDO¶V�
WKLFNQHVV�EHIRUH�DQG�DIWHU�WUHDWPHQW��2Q�DQJLRJUDPV�FOLQLFDOO\�VLJQL¿FDQW�
HGHPD�RI� WKH� UHWLQD� FRQ¿UPHG� LQ� DOO� SDWLHQWV�� ORFDOL]HG� LQ� D� ]RQH� XS� WR�
����PLFURQV�IURP�WKH�FHQWHU�RI�WKH�PDFXOD��$OO�SDWLHQWV�RI�WKH�PDLQ�JURXS�
SHUIRUPHG�LQWUDYLWUHDO�LQMHFWLRQ�RI�/XFHQWLV�E\�WKH�VWDQGDUG�WHFKQLTXH���±��
LQMHFWLRQV�DW�LQWHUYDOV�RI���PRQWK���7KH�REVHUYDWLRQ�SHULRG�XS�RI�SDWLHQWV�
ZDV� EHWZHHQ� �� WR� ��PRQWKV��5HVXOWV��(I¿FDF\� RI� WUHDWPHQW� DVVHVVHG� E\�
WKH� G\QDPLFV� LQ� YLVXDO� IXQFWLRQV�� FKDQJHV� RSKWKDOPRVFRSLF� SLFWXUH� DQG�
UHWLQDO� WKLFNQHVV� RQ�GDWD� RI�2&7��$FFRUGLQJ� WR� UHFHLYHG�RI� LQIRUPDWLRQ�
IURP�������RI�SDWLHQWV�WUHDWHG�ZLWK�/XFHQWLV��PDQDJHG�WR�SUHYHQW�ORVV�RI�
YLVLRQ�DQG�LPSURYH�LW��EXW�LQ�WKH�FRQWURO�JURXS�RI�WKLV�SDWLHQWV�ZDV��������
7KH�YLVXDO�DFXLW\� LQFUHDVHG�E\�DQ�DYHUDJH�RI��������LQ� WKH�PDLQ�JURXS�
DQG�E\�DQ�DYHUDJH�RI�������LQ�WKH�FRQWURO�JURXS��,Q�WKH�PDLQ�JURXS�DIWHU�
WUHDWPHQW�UHWLQDO�WKLFNQHVV�UHGXFHG�E\�DQ�DYHUDJH�RI�������PLFURQV�ZKLFK�
FRUUHVSRQGV� WR� �������RI� WKH� RULJLQDO� GDWD�� DQG� WKH� KDOI� RI� WKH� VWXGLHG�
UHDFKHG�YDOXHV�FRUUHVSRQGLQJ�WR�QRUPDO�����±����PLFURQV���,Q�WKH�FRQWURO�
JURXS��WKH�UHWLQDO�WKLFNQHVV�UHGXFHG�E\�������PLFURQV��ZKLFK�FRUUHVSRQGV�
WR��������RI�WKH�RULJLQDO�GDWD�DQG��������RI�SDWLHQWV�UHDFKHG�WKH�QRUP�
YDOXHV��7KH�EHVW�LQGLFDWRUV�RI�LQFUHDVH�WKH�YLVXDO�DFXLW\�LQ�WKH�VWXG\�JURXS�
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ZHUH� UHFRUGHG� LQ� SDWLHQWV�ZLWK� WKH�GLVHDVH�GXUDWLRQ� OHVV� WKDQ���PRQWKV��
&RQFOXVLRQ��8VLQJ�LQKLELWRUV�RI�DQJLRJHQHVLV�LQ�LVFKHPLF�W\SH�WKURPERVLV�
FHQWUDO�UHWLQD¶V�YHLQ�DQG�LWV�EUDQFKHV�LV�DQ�HIIHFWLYH�WUHDWPHQW�RI�PDFXODU�
HGHPD�DQG�ODUJHO\�GHSHQGV�DW�WKH�WLPLQJ�RI�WUHDWPHQW�

Ɉ�ɁɇȺɑȿɇɂɂ�ɍɑȿɌȺ�ɍɊɈȼɇə�ȼɇɍɌɊɂȽɅȺɁɇɈȽɈ�
ȾȺȼɅȿɇɂə�ɉɊɂ�ɉȿɊȼɂɑɇɈɃ�ɈɌɄɊɕɌɈɍȽɈɅɖɇɈɃ�
ȽɅȺɍɄɈɆȿ
ɘ�Ⱥ��Ⱥɥɟɤɫɟɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɇ��Ⱥɥɟɤɫɟɟɜ
ɋɟɜɟɪɨ�Ɂɚɩɚɞɧɵɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦɟɧɢ�
ɂ�ɂ�Ɇɟɱɧɢɤɨɜɚ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ȼȽȾ�ɜ�ɧɨɪɦɚɥɶɧɨɣ�ɩɨɩɭɥɹɰɢɢ�ɩɪɨɜɨɞɢɥɨɫɶ�
ɭ� ɡɞɨɪɨɜɵɯ� ɫɨɬɪɭɞɧɢɤɨɜ� Ʉɢɪɢɲɫɤɨɝɨ� ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ�
ɤɨɦɩɥɟɤɫɚ�� ɬɚɤ� ɤɚɤ� ȼȽȾ� ɩɪɢ� ɉɈɍȽ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɬɪɟɯ�
ɤɚɪɞɢɧɚɥɶɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɷɬɨɝɨ�ɨɩɚɫɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ��ɂɡɦɟɪɟɧɢɟ�ȼȽȾ��
ɩɨ�ɞɚɧɧɵɦ�Ɉ�Ⱥ��Ɇɚɥɟɜɚɧɧɨɣ���������ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɜɵɩɨɥɧɹɟɬɫɹ�ɩɪɢ�
ɩɪɨɜɟɞɟɧɢɢ� ɞɢɫɩɚɧɫɟɪɧɨɝɨ� ɨɫɦɨɬɪɚ� ɛɨɥɶɧɵɯ�ɉɈɍȽ� �������� ɜ� ɫɢɥɭ�
ɫɜɨɟɣ� ɩɪɨɫɬɨɬɵ� ɢ� ɞɨɫɬɭɩɧɨɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɭɪɨɜɧɹ� ȼȽȾ� ɜ� ɧɨɪɦɚɥɶɧɨɣ� ɩɨɩɭɥɹɰɢɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ�
ɩɪɨɜɟɞɟɧɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ȼȽȾ�ɭ� ɡɞɨɪɨɜɵɯ� ɫɨɬɪɭɞɧɢɤɨɜ�Ʉɢɪɢɲɫɤɨɝɨ�
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ� ɤɨɦɩɥɟɤɫɚ�� ɢɡɦɟɪɟɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ�
ɦɟɬɨɞɨɦ� Ɇɚɤɥɚɤɨɜɚ�� ���� ɢɡɦɟɪɟɧɢɣ� ɫɞɟɥɚɧɵ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� �ɢɡ�
�������ɨɫɬɚɥɶɧɵɟ�ɞɚɧɧɵɟ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɩɪɢ�ɩɨɦɨɳɢ�ɜɵɤɨɩɢɪɨɜɤɢ�
ɢɡ�ɚɦɛɭɥɚɬɨɪɧɵɯ�ɤɚɪɬ��ɂɡ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɢɫɤɥɸɱɚɥɢɫɶ�ɜɫɟ�ɛɨɥɶɧɵɟ�ɫ�
ɉɈɍȽ��ɨɮɬɚɥɶɦɨɝɢɩɟɪɬɟɧɡɢɟɣ�ɢ�ɩɨɞɨɡɪɟɧɢɟɦ�ɧɚ�ɝɥɚɭɤɨɦɭ��Ɂɚ�ɧɨɪɦɭ�
ȼȽȾ�ɛɵɥɢ�ɜɡɹɬɵ�ɧɨɪɦɵ�ɢɡ�ɪɚɛɨɬɵ�Ⱥ�ɉ��ɇɟɫɬɟɪɨɜɚ���������ɚ�ɢɦɟɧɧɨ�
ɨɬ� ��� ɞɨ� ��� ɦɦ� ɪɬ�ɫɬ�� ɋɪɟɞɧɟɟ� ȼȽȾ� ɫɨɫɬɚɜɢɥɨ� ��������� ɦɦ� ɪɬ�ɫɬ���
ɩɪɢ� ɷɬɨɦ� ������ ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɢɦɟɥɢ� ȼȽȾ� ��� ɦɦ� ɪɬ�ɫɬ�� ɢ� ɧɢɠɟ��
Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɛɫɨɥɸɬɧɨ� ɜɫɟ� ɪɟɡɭɥɶɬɚɬɵ�ɢɡɦɟɪɟɧɢɣ�ɛɵɥɢ� ɜ�ɩɪɟɞɟɥɚɯ�
ɞɚɧɧɨɣ� ɧɨɪɦɵ�� ɨɞɧɚɤɨ� ɦɨɠɧɨ� ɛɵɥɨ� ɜɵɞɟɥɢɬɶ� ɬɪɢ� ɨɫɧɨɜɧɵɟ� ɡɨɧɵ�
ɭɪɨɜɧɹ� ȼȽȾ�� Ⱥ�� Ɂɨɧɚ� ɜɵɫɨɤɨɣ� ɧɨɪɦɵ� ���±��� ɦɦ� ɪɬ�ɫɬ���� ɫɨɫɬɚɜɢɥɚ�
������ Ȼ�� Ɂɨɧɚ� ɫɪɟɞɧɟɣ� ɧɨɪɦɵ� ���±��� ɦɦ� ɪɬ�ɫɬ���� ɫɨɫɬɚɜɢɥɚ� �������
ȼ�� Ɂɨɧɚ� ɧɢɡɤɨɣ� ɧɨɪɦɵ� ���±��� ɦɦ� ɪɬ�ɫɬ���� ɫɨɫɬɚɜɢɥɚ� ������� Ɍɚɤɢɦ�
ɨɛɪɚɡɨɦ��ɥɸɞɟɣ��ɭ�ɤɨɬɨɪɵɯ�ɧɚɛɥɸɞɚɟɬɫɹ�ɧɢɡɤɚɹ�ɧɨɪɦɚ�ȼȽȾ�ɜ�ɬɪɢ�ɪɚɡɚ�
ɛɨɥɶɲɟ�� ɱɟɦ� ɥɸɞɟɣ� ɫ� ɜɵɫɨɤɨɣ� ɧɨɪɦɨɣ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɜɵɲɟɧɢɟ�
ȼȽȾ�ɧɚ��±��ɦɦ�ɪɬ�ɫɬ��ɩɨɱɬɢ�ɭ�ɱɟɬɜɟɪɬɢ�ɩɨɩɭɥɹɰɢɢ�ɩɪɢɜɨɞɢɬ� ɬɨɥɶɤɨ�
ɤ� ɩɟɪɟɯɨɞɭ� ɜ� ɡɨɧɭ� ɜɵɫɨɤɨɣ� ɧɨɪɦɵ�� ɱɬɨ� ɦɨɠɟɬ� ɞɟɡɨɪɢɟɧɬɢɪɨɜɚɬɶ�
ɜɪɚɱɚ�ɨɮɬɚɥɶɦɨɥɨɝɚ��ɡɚɬɪɭɞɧɹɬɶ�ɩɨɫɬɚɧɨɜɤɭ�ɩɪɚɜɢɥɶɧɨɝɨ�ɞɢɚɝɧɨɡɚ�ɢ�
ɩɪɨɜɟɞɟɧɢɹ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɞɢɫɩɚɧɫɟɪɧɨɝɨ�ɧɚɛɥɸɞɟɧɢɹ��ȼɵɜɨɞɵ�����ȼ�
ɡɞɨɪɨɜɨɣ�ɩɨɩɭɥɹɰɢɢ�ɭɪɨɜɟɧɶ�ȼȽȾ�ɤɨɥɟɛɥɟɬɫɹ�ɨɬ����ɞɨ����ɦɦ�ɪɬ�ɫɬ�����
ȼɧɭɬɪɟɧɟɟ�ɜɧɭɬɪɢɩɨɩɭɥɹɰɢɨɧɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɢɦɟɟɬ�ɧɟɝɚɭɫɨɜɫɤɢɣ�
ɯɚɪɚɤɬɟɪ��ɚ�ɞɜɭɯɜɟɪɲɢɧɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�����ɉɪɚɤɬɢɱɟɫɤɢ�ɱɟɬɜɟɪɬɶ�
�������� ɩɨɩɭɥɹɰɢɢ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɡɨɧɟ� ɧɢɡɤɨɣ� ɧɨɪɦɵ�� ɱɬɨ� ɞɨɥɠɧɨ�
ɭɱɢɬɵɜɚɬɶɫɹ� ɩɪɢ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢ� ɞɢɫɩɚɧɫɟɪɧɨɦ� ɧɚɛɥɸɞɟɧɢɢ�
ɛɨɥɶɧɵɯ�ɉɈɍȽ�

$%287�6,*1,),&$1&(�2)�$&&2817,1*�,175$2&8/$5�
35(6685(�/(9(/6�,1�35,0$5<�23(1�$1*/(�*/$8&20$
<�$��$OH[HHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�1��$OH[HHY
1RUWK�:HVWHUQ�6WDWH�0HGLFDO�8QLYHUVLW\�QDPHG�DIWHU�,�,��0HFKQLNRY��6DLQW�
3HWHUVEXUJ��5XVVLD

,QWURGXFWLRQ��6WXG\�RI�LQWUDRFXODU�SUHVVXUH��,23��LQ�WKH�QRUPDO�SRSXODWLRQ��
FRQGXFWHG�RQ�KHDOWK\�HPSOR\HHV�.LULVKL� UH¿QHU\�FRPSOH[��EHFDXVH� ,23�
LQ� 32$*� LV� RQH� RI� WKH� WKUHH� FDUGLQDO� VLJQV� RI� WKLV� GDQJHURXV� GLVHDVH��
,23� PHDVXUHPHQWV�� DFFRUGLQJ� WR� 2�$�� 0DOHYDQQD\D� �������� WKH� PRVW�
FRPPRQO\� SHUIRUPHG� GXULQJ� PHGLFDO� FKHFNXSV� DQG� 32$*� SDWLHQWV�
�������� EHFDXVH� RI� LWV� VLPSOLFLW\� DQG� DFFHVVLELOLW\��$LP�� ([DPLQH� WKH�
OHYHOV� RI� ,23� LQ� WKH� QRUPDO� SRSXODWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� ,23�
VWXG\�ZHUH�KHDOWK\�.LULVKL�UH¿QHU\�FRPSOH[��PHDVXUHPHQWV�ZHUH�FDUULHG�
RXW� E\�0DNODNRY� PHWKRG�� ���� PHDVXUHPHQWV� ZDV� PDGH� LQGHSHQGHQWO\�
�RI������ WRWDO��� WKH� UHPDLQLQJ�GDWD�ZHUH�REWDLQHG�XVLQJ� WKH�FRS\�RI� WKH�
RXWSDWLHQWV��:H�H[FOXGHG�DOO�SDWLHQWV�ZLWK�SULPDU\�RSHQ�DQJOH�JODXFRPD��
RFXODU�K\SHUWHQVLRQ�DQG�JODXFRPD�VXVSHFWV��7KH�QRUP�RI�,23�ZHUH�WDNHQ�
IURP�WKH�ZRUN�RI�$�3�1HVWHURY���������QDPHO\�IURP����WR����PP�+J��7KH�
PHDQ�,23�ZDV����������PP�+J�DQG�ZKHUHLQ�SDWLHQWV�KDG�������,23�RI�
���PP�+J�RU�OHVV��5HVXOWV��$EVROXWHO\�DOO�PHDVXUHPHQWV�ZHUH�ZLWKLQ�WKH�
JLYHQ�QRUP��EXW� LW�ZDV�SRVVLEOH� WR�GLVWLQJXLVK�WKUHH�PDLQ�]RQHV�,23��$��
7KH�]RQH�RI�KLJK�VWDQGDUGV����±���PP�+J���ZDV�������%��=RQH�DYHUDJH�
UDWH����±���PP�+J��ZDV��������&��=RQH�ORZHU�UDWH����±���PP�+J��ZDV�
�������7KXV��SHUVRQV�ZKR�KDYH�ORZ�UDWH�RI�,23�LV�REVHUYHG�WKUHH�WLPHV�
JUHDWHU�WKDQ�KLJK��7KXV��LQFUHDVHG�,23�E\��±��PP�+J�DOPRVW�D�TXDUWHU�RI�

WKH�SRSXODWLRQ�RQO\�OHDGV�WR�D�WUDQVLWLRQ�WR�DQ�DUHD�RI�KLJK�VWDQGDUGV�WKDW�
FDQ�GLVRULHQW� RSKWKDOPRORJLVW� KLQGHU� FRUUHFW� GLDJQRVLV� DQG� WKH�G\QDPLF�
GLVSHQVDU\�REVHUYDWLRQ��&RQFOXVLRQ�����,Q�D�KHDOWK\�SRSXODWLRQ�,23�UDQJHV�
IURP����WR����PP�+J����,QWHULRU�LQWUDSRSXODWLRQ�GLVWULEXWLRQ�KDV�QRQ�JDXVV�
FKDUDFWHU�� DQG� ELPRGDO� GLVWULEXWLRQ�� ���$OPRVW� D� TXDUWHU� �������� RI� WKH�
SRSXODWLRQ�EHORQJV�WR�WKH�]RQH�RI�ORZ�VWDQGDUGV�WKDW�VKRXOG�EH�FRQVLGHUHG�
ZKHQ�ZRXQG�GLDJQRVLV�DQG�PHGLFDO�REVHUYDWLRQ�RI�WUHDWHG�32$*�

ɈɉɕɌ�ɉɊɂɆȿɇȿɇɂə�ɂɇɌɊȺȼɂɌɊȿȺɅɖɇɈȽɈ�
ɂɆɉɅȺɇɌȺɌȺ�©ɈɁɍɊȾȿɄɋª�ɉɊɂ�Ʌȿɑȿɇɂɂ�
ɉɈɋɌɈɄɄɅɘɁɂɈɇɇɈȽɈ�ɆȺɄɍɅəɊɇɈȽɈ�ɈɌȿɄȺ
Ⱥ�ɂ��Ɍɢɬɚɪɟɧɤɨ��ɋ�ɇ��Ɍɭɥɶɰɟɜɚ��ɉ�Ⱥ��ɇɟɱɢɩɨɪɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɋ�ɇ��Ɍɭɥɶɰɟɜɚ
ɉɟɪɜɵɣ� ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɚɤɚɞ��ɂ�ɉ��ɉɚɜɥɨɜɚ

ȼɜɟɞɟɧɢɟ�� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɨɤɤɥɸɡɢɢ� ɜɟɧ� ɫɟɬɱɚɬɤɢ� �Ɉȼɋ�� ɜ�
ɩɨɩɭɥɹɰɢɢ�ɫɨɫɬɚɜɥɹɟɬ�����Å��ȼ���±�����ɫɥɭɱɚɟɜ�Ɉȼɋ�ɨɫɥɨɠɧɹɟɬɫɹ�
ɪɚɡɜɢɬɢɟɦ� ɩɨɫɬɬɪɨɦɛɨɬɢɱɟɫɤɨɝɨ� ɦɚɤɭɥɹɪɧɨɝɨ� ɨɬɟɤɚ� �ɉɌɆɈ���
ɋɨɯɪɚɧɟɧɢɟ�ɉɌɆɈ�ɫɜɵɲɟ���ɦɟɫɹɰɟɜ�ɩɪɢɜɨɞɢɬ�ɤ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ�
ɜɬɨɪɢɱɧɨɣ� ɞɢɫɬɪɨɮɢɢ� ɦɚɤɭɥɵ� ɫ� ɝɢɛɟɥɶɸ� ɮɨɬɨɪɟɰɟɩɬɨɪɨɜ� ɢ�
ɚɬɪɨɮɢɟɣ�ɩɢɝɦɟɧɬɧɨɝɨ� ɷɩɢɬɟɥɢɹ�� ɱɬɨ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɧɟɨɛɪɚɬɢɦɵɦ�
ɫɧɢɠɟɧɢɟɦ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɞɧɢɦ� ɢɡ�
ɧɚɩɪɚɜɥɟɧɢɣ�ɜ�ɥɟɱɟɧɢɢ�ɉɌɆɈ�ɹɜɥɹɟɬɫɹ�ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɨɟ�ɜɜɟɞɟɧɢɟ�
�ɂȼȼ��ɝɥɸɤɨɤɨɪɬɢɤɨɫɬɟɪɨɢɞɨɜ�ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɝɨ�ɞɟɣɫɬɜɢɹ��Ʉ�ɧɢɦ�
ɨɬɧɨɫɢɬɫɹ� ɛɢɨɞɟɝɪɚɞɢɪɭɸɳɢɣ� ɢɦɩɥɚɧɬɚɬ� ©Ɉɡɭɪɞɟɤɫª�� ɫɨɞɟɪɠɚɳɢɣ�
���� ɦɝ� ɞɟɤɫɚɦɟɬɚɡɨɧɚ�� ɗɮɮɟɤɬ� ɩɪɟɩɚɪɚɬɚ� ɫɜɹɡɚɧ� ɫ� ɭɦɟɧɶɲɟɧɢɟɦ�
ɜɵɪɚɠɟɧɧɨɫɬɢ�ɨɬɟɤɚ� ɡɚ�ɫɱɟɬ�ɜɥɢɹɧɢɹ�ɧɚ�ɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɤɚɩɢɥɥɹɪɨɜ�
ɢ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɜ� ɫɬɟɤɥɨɜɢɞɧɨɦ�
ɬɟɥɟ��ȼ�ɦɧɨɝɨɰɟɧɬɪɨɜɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�*HQHYD�ɨɰɟɧɢɜɚɥɨɫɶ�ɜɥɢɹɧɢɟ�
ɨɡɭɪɞɟɤɫɚ� ɧɚ� ɬɟɱɟɧɢɟ� ɉɌɆɈ� ɩɪɢ� ɧɟɢɲɟɦɢɱɟɫɤɨɦ� ɬɢɩɟ� Ɉȼɋ�� ɉɪɢ�
ɷɬɨɦ�ɩɪɢɱɢɧɨɣ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɦɚɤɭɥɹɪɧɨɝɨ�ɨɬɟɤɚ�ɱɚɳɟ�ɜɫɟɝɨ�ɹɜɥɹɟɬɫɹ�
ɢɲɟɦɢɱɟɫɤɢɣ� ɬɢɩ� Ɉȼɋ� �ɂɈȼɋ��� Ɉɬɫɭɬɫɬɜɢɟ� ɞɚɧɧɵɯ� ɨɛ� ɷɮɮɟɤɬɟ�
ɨɡɭɪɞɟɤɫɚ� ɧɚ� ɬɟɱɟɧɢɟ� ɉɌɆɈ� ɩɪɢ� ɂɈȼɋ� ɞɢɤɬɭɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɩɪɨɜɟɞɟɧɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±�
ɨɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɢɧɬɪɚɜɢɬɪɟɚɥɶɧɵɯ� ɢɧɴɟɤɰɢɣ� �ɂȼɂ�� ɨɡɭɪɞɟɤɫɚ� ɧɚ�
ɬɟɱɟɧɢɟ�ɦɚɤɭɥɹɪɧɨɝɨ�ɨɬɟɤɚ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɬɢɩɚɯ�Ɉȼɋ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɨ�ɢ�ɩɪɨɥɟɱɟɧɨ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɆɈ��ɨɛɭɫɥɨɜɥɟɧɧɵɦ�
Ɉȼɋ�ɪɚɡɥɢɱɧɨɣ�ɞɚɜɧɨɫɬɢ��ɂɡ�ɧɢɯ����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ��ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɤɨɬɨɪɵɯ� ɫɨɫɬɚɜɢɥ� ���������� ɝɨɞɚ�� ɍ� ��� ɛɨɥɶɧɵɯ� ɜɵɹɜɥɟɧɚ�
ɨɤɤɥɸɡɢɹ� ɐȼɋ� �Ɉɐȼɋ��� ɭ� �� ±� ɨɤɤɥɸɡɢɹ� ɜɟɬɜɟɣ� ɐȼɋ� �Ɉȼɐȼɋ���
ɂɲɟɦɢɱɟɫɤɢɣ�ɬɢɩ�ɨɤɤɥɸɡɢɢ�ɢɦɟɥɢ���������ɩɚɰɢɟɧɬɨɜ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
��±�ɫ�ɥɨɤɚɥɢɡɚɰɢɟɣ�ɡɨɧ�ɢɲɟɦɢɢ�ɩɨ�ɩɟɪɢɮɟɪɢɢ���ɧɟɢɲɟɦɢɱɟɫɤɢɣ�±����
�������Ⱦɨ�ɥɟɱɟɧɢɹ�ɢ�ɧɚ������������ɢ����ɧɟɞ�ɩɨɫɥɟ�ɂȼɂ�ɨɩɪɟɞɟɥɹɥɚɫɶ�
ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ��ɈɁ���(7'56���ɜɧɭɬɪɢɝɥɚɡɧɨɟ�ɞɚɜɥɟɧɢɟ��ȼȽȾ���,FDUH���
ɩɪɨɜɨɞɢɥɚɫɶ� ɨɩɬɢɱɟɫɤɚɹ� ɤɨɝɟɪɟɧɬɧɚɹ� ɬɨɦɨɝɪɚɮɢɹ�� ɮɥɸɨɪɟɫɰɟɧɬɧɚɹ�
ɚɧɝɢɨɝɪɚɮɢɹ� �ɎȺȽ�� ɢ� ɦɢɤɪɨɩɟɪɢɦɟɬɪɢɹ�� ɎȺȽ� ɜɵɩɨɥɧɹɥɚɫɶ� ɞɨ� ɢ�
ɱɟɪɟɡ� �� ɦɟɫ� ɩɨɫɥɟ�ɂȼɂ� ɨɡɭɪɞɟɤɫɚ�� Ⱥɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɨɞɢɥɫɹ�
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɩɚɤɟɬɚ� ©6WDWLVWLFD� �ª�� Ɋɚɡɥɢɱɢɹ�
ɫɱɢɬɚɥɢɫɶ� ɡɧɚɱɢɦɵɦɢ� ɩɪɢ� S������� Ɋɟɡɭɥɶɬɚɬɵ�� ɈɁ� ɞɨ� ɥɟɱɟɧɢɹ�
ɫɨɫɬɚɜɢɥɚ� ����������� ɋ� ��ɣ� ɧɟɞɟɥɢ� ɨɬɦɟɱɚɥɨɫɶ� ɩɨɜɵɲɟɧɢɟ� ɈɁ��
ɤɨɬɨɪɚɹ� ɜɨɡɪɨɫɥɚ� ɜ� ɫɪɟɞɧɟɦ� ɜɞɜɨɟ� ɤ� ��ɣ� ɧɟɞɟɥɟ� �S �������� ɢ�
ɫɨɯɪɚɧɹɥɚɫɶ�ɧɚ�ɷɬɨɦ�ɭɪɨɜɧɟ�ɞɨ���ɣ�ɧɟɞɟɥɢ�ɜɤɥɸɱɢɬɟɥɶɧɨ� �S ��������
ɂɫɯɨɞɧɵɟ�ɡɧɚɱɟɧɢɹ�ɬɨɥɳɢɧɵ�ɫɟɬɱɚɬɤɢ�ɜ�ɦɚɤɭɥɹɪɧɨɣ�ɨɛɥɚɫɬɢ��ɌɋɆɈ��
ɫɨɫɬɚɜɢɥɢ���������������ɦɤɦ��ɑɟɪɟɡ���ɞɧɟɣ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɫɧɢɠɟɧɢɟ�
ɌɋɆɈ� ɞɨ� ������������� ɦɤɦ�� ɗɮɮɟɤɬ� ɫɨɯɪɚɧɹɥɫɹ� ɞɨ� ��� ɧɟɞ�� ɤɨɝɞɚ�
ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɫɨɫɬɚɜɢɥ��������������ɦɤɦ��S �������Ɉɛɧɚɪɭɠɟɧɚ�
ɨɬɪɢɰɚɬɟɥɶɧɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɈɁ� ɢ� ɌɋɆɈ�
ɤɚɤ�ɞɨ�ɂȼɂ��U �������� ɬɚɤ�ɢ�ɱɟɪɟɡ���ɧɟɞ� �U ��������ɢ���ɧɟɞ� �U ��������
ɉɨɜɵɲɟɧɢɟ�ɈɁ�ɢ�ɭɦɟɧɶɲɟɧɢɟ�ɌɋɆɈ�ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟɦ�
ɫɪɟɞɧɟɣ� ɫɜɟɬɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ� ɫɟɬɱɚɬɤɢ� �ɋɑ�� ɩɪɢ� ɭɦɟɧɶɲɟɧɢɢ� ɟɟ�
ɞɟɮɟɤɬɚ��S��������ɍ���ɛɨɥɶɧɵɯ�ɧɚɛɥɸɞɚɥɚɫɶ�ɬɟɧɞɟɧɰɢɹ�ɤ�ɩɨɜɵɲɟɧɢɸ�
ȼȽȾ� ɤ� �� ɧɟɞ� �S �������� ɱɬɨ� ɹɜɢɥɨɫɶ� ɨɫɧɨɜɚɧɢɟɦ� ɤ� ɧɚɡɧɚɱɟɧɢɸ�
ɦɟɫɬɧɨɣ� ɝɢɩɨɬɟɧɡɢɜɧɨɣ� ɬɟɪɚɩɢɢ�� ɇɚɢɥɭɱɲɢɣ� ɷɮɮɟɤɬ� ɧɚɛɥɸɞɚɥɫɹ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɧɟɢɲɟɦɢɱɟɫɤɨɣ�ɮɨɪɦɨɣ�Ɉȼɋ��ɍ� �� ɩɚɰɢɟɧɬɨɜ� ɢɡ� �� ɫ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�ɮɨɪɦɨɣ�ɢɲɟɦɢɢ�ɱɟɪɟɡ���ɦɟɫ�ɩɨɫɥɟ�ɂȼɂ�ɨɡɭɪɞɟɤɫɚ�
ɨɬɦɟɱɟɧɨ� ɪɟɡɤɨɟ� ɭɯɭɞɲɟɧɢɟ� ɈɁ� ɢ� ɭɜɟɥɢɱɟɧɢɟ� ɌɋɆɈ� ɞɨ� ɢɫɯɨɞɧɵɯ�
ɡɧɚɱɟɧɢɣ�� ɱɬɨ� ɨɩɪɟɞɟɥɢɥɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɥɟɱɟɧɢɹ�
�ɂȼȼ� ɢɧɝɢɛɢɬɨɪɨɜ� 9(*)� ɢ� ɩɪɨɜɟɞɟɧɢɟ� ɥɚɡɟɪɧɨɣ� ɤɨɚɝɭɥɹɰɢɢ�
ɫɟɬɱɚɬɤɢ��ɅɄɋ��ɜ�ɡɨɧɚɯ�ɧɚɪɭɲɟɧɢɹ�ɤɚɩɢɥɥɹɪɧɨɣ�ɩɟɪɮɭɡɢɢ���ȼɵɜɨɞɵ��
ɂȼɂ� ɨɡɭɪɞɟɤɫɚ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɭɥɭɱɲɟɧɢɟ� ɡɪɢɬɟɥɶɧɵɯ� ɮɭɧɤɰɢɣ��
ɭɦɟɧɶɲɟɧɢɟ�ɌɋɆɈ�ɢ�ɩɨɜɵɲɟɧɢɟ�ɋɑ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɞɚɧɧɨɝɨ�ɷɮɮɟɤɬɚ�
ɫɨɯɪɚɧɹɟɬɫɹ� ɧɟ� ɦɟɧɟɟ� ɬɪɟɯ� ɦɟɫɹɰɟɜ�� ɉɚɰɢɟɧɬɚɦ� ɫ� ɂɈȼɋ� ɩɨɤɚɡɚɧɚ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɬɟɪɚɩɢɹ��ɜɤɥɸɱɚɸɳɚɹ�ɩɪɨɜɟɞɟɧɢɟ�ɩɚɧɪɟɬɢɧɚɥɶɧɨɣ�
ɅɄɋ� ɜ� ɡɨɧɚɯ� ɨɬɫɭɬɫɬɜɢɹ� ɤɚɩɢɥɥɹɪɧɨɣ� ɩɟɪɮɭɡɢɢ�� ȼ� ɫɜɹɡɢ� ɫ�
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ɧɟɞɨɫɬɚɬɤɨɦ�ɤɥɢɧɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢ�ɤɨɪɨɬɤɢɦ�ɫɪɨɤɨɦ�ɧɚɛɥɸɞɟɧɢɹ�
ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɩɪɨɞɨɥɠɟɧɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɨɡɭɪɞɟɤɫɚ�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ�ɮɨɪɦɨɣ�ɢɲɟɦɢɢ�ɡɚ�ɫɱɟɬ�ɭɜɟɥɢɱɟɧɢɹ�
ɱɢɫɥɚ� ɨɛɫɭɠɞɚɟɦɨɣ� ɤɚɬɟɝɨɪɢɢ� ɛɨɥɶɧɵɯ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
ɧɚɛɥɸɞɟɧɢɹ�
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,QWURGXFWLRQ��7KH�SUHYDOHQFH�RI�WKH�UHWLQDO�YHLQ�RFFOXVLRQ��592��DPRQJ�
WKH� WRWDO� SRSXODWLRQ� LV� ����Å��0DFXODU� HGHPD� �0(�� GHYHORSV� LQ� ��� WR�
�����RI�SDWLHQWV�ZLWK�592��DQG�DIWHU�DERXW�WKUHH�PRQWKV�PD\�OHDG�WR�D�
SURJUHVVLYH�VHFRQGDU\�PDFXODU�GHJHQHUDWLRQ�ZLWK�SKRWRUHFHSWRU�ORVV�DQG�
UHWLQDO� SLJPHQW� HSLWKHOLXP� DWURSK\� FDXVLQJ� VHULRXV� YLVXDO� LPSDLUPHQW��
'XH� WR� HIIHFWV�RQ�FDSLOODU\�SHUPHDELOLW\� DQG�SURLQÀDPPDWRU\�F\WRNLQHV�
FRQFHQWUDWLRQ� LQ� YLWUHRXV�� LQWUDYLWUHDO� LQMHFWLRQV� �,9,�� RI� GHSRW� VWHURLGV�
DUH� FRQVLGHUHG� WR� EH� DPRQJ� WKH� PRVW� SURPLVLQJ� FXUUHQW� FKRLFHV� RI�
WUHDWPHQW�RI�WKH�592�DVVRFLDWHG�0(��7KLV�PHGLFDWLRQ�JURXS�FRQVLVWV�RI�
RQH�ELRGHJUDGDEOH�LPSODQW�FRQWDLQLQJ�����PJ�RI�GH[DPHWKDVRQH��2]XUGH[�
�$OOHUJDQ�� ,UHODQG���2]XUGH[�HIIHFW�RQ�0(�IROORZLQJ�QRQ�LVFKHPLF� W\SH�
RI�592�ZDV�HYDOXDWHG�LQ�*(1(9$�PXOWLFHQWHU�VWXG\��%XW�PRVW�FDVHV�RI�
FKURQLF�0(�DUH� FDXVHG� E\� LVFKHPLF� W\SH� RI�592��7KH� DEVHQFH� RI� GDWD�
UHJDUGLQJ�2]XUGH[�HI¿FDF\�LQ�WKH�LVFKHPLF�W\SH�RI�592�GHPDQGV�IXWXUH�
UHVHDUFK��$LP��7R�HYDOXDWH�WKH�LQÀXHQFH�RI�2]XUGH[�,9,�RQ�0(�IROORZLQJ�
GLIIHUHQW� W\SHV� RI� 592�� 0DWHULDOV� DQG� PHWKRGV�� 7ZHQW\� SDWLHQWV� ����
PDOHV�����IHPDOHV��DJHG������������ZLWK�592�DVVRFLDWHG�0(�SHUVLVWLQJ�
IRU� GLIIHUHQW� GXUDWLRQ�ZHUH� LQFOXGHG��&592� DQG�%592�RFFXUUHG� LQ� ���
DQG���FDVHV��FRUUHVSRQGLQJO\��ZKLOH�LVFKHPLF�RFFOXVLRQ�W\SH�ZDV�REVHUYHG�
LQ���FDVHV��LVRODWHG�SHULSKHUDO� LVFKHPLD� LQ���FDVHV��DQG�QRQ�LVFKHPLF� LQ�
���FDVHV��9LVXDO�DFXLW\��9$��6QHOOHQ¶V�FKDUW���LQWUDRFXODU�SUHVVXUH��,23���
FHQWUDO�UHWLQDO�WKLFNQHVV��&57��PHDVXUHG�E\�RSWLFDO�FRKHUHQFH�WRPRJUDSK\��
DQG�FHQWUDO�UHWLQDO�OLJKW�VHQVLWLYLW\��&5/6��PHDVXUHG�E\�PLFURSHULPHWU\��
ZHUH�DVVHVVHG�EHIRUH� WUHDWPHQW��'D\����DQG�DW�:HHNV������������DQG�����
)OXRUHVFHLQ� DQJLRJUDSK\�ZDV� SHUIRUPHG� RQ�'D\� �� DQG�:HHN� ��� YLVLWV��
6WDWLVWLFDO� DQDO\VLV�ZDV� SHUIRUPHG� LQ� 6WDWLVWLFD� �����7KH� GLIIHUHQFH�ZDV�
HVWLPDWHG� WR� EH� VLJQL¿FDQW�ZLWK� S������� 5HVXOWV�� 3UH�WUHDWPHQW�9$�ZDV�
�����������LW�LQFUHDVHG�WZRIROG��S ��������E\�:HHN���DQG�UHPDLQHG�DW�WKLV�
OHYHO�XS�WR�WKH�:HHN����S ��������3UH�WUHDWPHQW�&57�ZDV��������������
ȝP��RQ�:HHN���LW�GHFUHDVHG�WR��������������ȝP�DQG�WR��������������ȝP�
RQ�:HHN�����S �����LQ�DOO�FDVHV���&ORVH�QHJDWLYH�FRUUHODWLRQ�ZDV�GHWHFWHG�
EHWZHHQ�9$�DQG�&57�YDOXHV�RQ�'D\��� �U �������DQG�:HHN��� �U ��������
ZKLFK� GHFUHDVHG� E\�:HHN��� �U ��������9$�DQG�&57�FKDQJHV� FRUUHODWHG�
ZHOO� ZLWK� D� VLJQL¿FDQW� LQFUHDVH� LQ�PHDQ� &5/6� DQG� UHGXFWLRQ� RI�PHDQ�
GHIHFW��S��������,23�LQFUHDVH�UHTXLULQJ�WRSLFDO�,23�ORZHULQJ�WKHUDS\�ZDV�
REVHUYHG�LQ�RQH�WKLUG�RI�SDWLHQWV�E\�:HHN����0(�UHFXUUHQFH�RFFXUUHG�LQ�
��RI�WRWDO���SDWLHQWV�ZLWK�SHULSKHUDO�UHWLQDO�LVFKHPLD�E\�:HHN�����ZKLFK�
QHHGHG� DQ� DGGLWLRQDO� ,9,� RI� 9(*)� LQKLELWRU� DQG� SKRWRFRDJXODWLRQ� RI�
QRQ�SHUIXVHG�DUHDV��&RQFOXVLRQ��2]XUGH[�,9,�FDXVHV�D�GHFUHDVH�RI�&57�
DQG�OHDGV�WR�WKH�LPSURYHPHQW�RI�YLVXDO�IXQFWLRQ��9$�DQG�&5/6���DQG�WKLV�
HIIHFW�ODVWV�DW�OHDVW���PRQWKV��3DWLHQWV�ZLWK�LVFKHPLF�W\SH�RI�592�UHTXLUH�
FRPELQHG�WKHUDS\�ZKLFK�LQFOXGHV�SKRWRFRDJXODWLRQ�RI�QRQ�SHUIXVHG�DUHDV��
'XH�WR�WKH�ODFN�RI�FOLQLFDO�HYLGHQFH�DQG�VKRUW�IROORZ�XS�LW�LV�DGYLVDEOH�WR�
FRQWLQXH�LQYHVWLJDWLQJ�WKH�HI¿FDF\�RI�2]XUGH[�LQ�PRUH�H[WHQGHG�JURXS�RI�
SDWLHQWV�� HVSHFLDOO\�ZLWK� SHULSKHUDO� UHWLQDO� LVFKHPLD� DQG�ZLWK� SURORQJHG�
IROORZ�XS�
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ȼɜɟɞɟɧɢɟ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɭɫɩɟɲɧɨɟ� ɤɥɢɧɢɱɟɫɤɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ� ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɵɯ� ɥɚɡɟɪɨɜ�� ɩɪɢɦɟɧɟɧɢɟ�
ɢɯ� ɜ� ɨɮɬɚɥɶɦɨɥɨɝɢɢ� ɨɝɪɚɧɢɱɟɧɨ� ɜ� ɫɜɹɡɢ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɧɚɭɱɧɨ�
ɨɛɨɫɧɨɜɚɧɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ�ɪɟɚɥɢɡɚɰɢɢ�ɥɟɱɟɛɧɨɝɨ�ɷɮɮɟɤɬɚ��ɂɡɜɟɫɬɧɨ��
ɱɬɨ�ɬɭɱɧɵɟ�ɤɥɟɬɤɢ��ɫɨɞɟɪɠɚɳɢɟɫɹ�ɜ�ɛɨɥɶɲɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɜ�ɯɨɪɢɨɢɞɟɟ�

ɝɥɚɡɚ�� ɹɜɥɹɸɬɫɹ� ɢɫɬɨɱɧɢɤɨɦ� ɦɧɨɝɢɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ�
ɫɨɟɞɢɧɟɧɢɣ�� ɉɪɨɞɭɤɬɵ� ɫɟɤɪɟɰɢɢ� ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɭɱɚɫɬɜɭɸɬ� ɜ�
ɪɟɝɭɥɹɰɢɢ�ɢɦɦɭɧɧɨɝɨ�ɨɬɜɟɬɚ��ɂɡɭɱɟɧɢɟ�ɪɨɥɢ�ɬɭɱɧɵɯ�ɤɥɟɬɨɤ�ɯɨɪɢɨɢɞɟɢ�
ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɦɟɯɚɧɢɡɦɨɜ� ɢɧɮɪɚɤɪɚɫɧɨɝɨ� ɧɢɡɤɨɢɧɬɟɧɫɢɜɧɨɝɨ�
ɥɚɡɟɪɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ� �ɂɄɇɂɅɂ�� ɜɚɠɧɨ� ɤɚɤ� ɞɥɹ� ɨɰɟɧɤɢ� ɩɨɤɚɡɚɧɢɣ�
ɤ� ɞɚɧɧɨɦɭ� ɦɟɬɨɞɭ� ɥɟɱɟɧɢɹ�� ɬɚɤ� ɢ� ɞɥɹ� ɨɰɟɧɤɢ� ɪɢɫɤɨɜ� ɨɫɥɨɠɧɟɧɢɣ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɢɡɭɱɢɬɶ� ɯɚɪɚɤɬɟɪ� ɜɨɡɞɟɣɫɬɜɢɹ� ɂɄɇɂɅɂ� ɫ�
ɞɥɢɧɨɣ� ɜɨɥɧɵ� ����� ɦɤɦ� ɧɚ� ɬɭɱɧɨɤɥɟɬɨɱɧɭɸ� ɩɨɩɭɥɹɰɢɸ� ɯɨɪɢɨɢɞɟɢ��
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɠɢɜɨɬɧɵɯ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬ�
ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɧɚ� ��� ɛɟɥɵɯ� ɩɨɥɨɜɨɡɪɟɥɵɯ� ɛɟɫɩɨɪɨɞɧɵɯ� ɦɵɲɚɯ�
ɫɚɦɰɚɯ� ɦɚɫɫɨɣ� ��±��� ɝ�� ɀɢɜɨɬɧɵɟ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ��
ɉɟɪɜɚɹ� � ɝɪɭɩɩɚ� �Q ���� ɫɨɫɬɨɹɥɚ� ɢɡ� ɢɧɬɚɤɬɧɵɯ� ɠɢɜɨɬɧɵɯ�� ȼɬɨɪɚɹ�
ɝɪɭɩɩɚ� ɦɵɲɟɣ� �Q ���� ɛɵɥɚ� ɩɨɞɜɟɪɝɧɭɬɚ� ɜɨɡɞɟɣɫɬɜɢɸ� ɂɄɇɂɅɂ� ɜ�
ɬɟɱɟɧɢɟ���ɦɢɧ��Ⱦɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɰɟɞɭɪɵ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɤɨɧɬɚɤɬɧɭɸ�
ɦɟɬɨɞɢɤɭ� ɨɛɥɭɱɟɧɢɹ� ɜɨɪɨɬɧɢɤɨɜɨɣ� ɨɛɥɚɫɬɢ� ɲɟɢ� ɜ� ɩɪɨɟɤɰɢɢ� ɬɨɱɤɢ�
ɚɤɭɩɭɧɤɬɭɪɵ� *9� ��� ɫ� ɩɨɦɨɳɶɸ� ɥɚɡɟɪɧɨɝɨ� ɩɪɢɛɨɪɚ� ©Ɇɚɬɪɢɤɫª�
�ɜɵɯɨɞɧɚɹ�ɦɨɳɧɨɫɬɶ�ɥɚɡɟɪɧɨɝɨ�ɢɡɥɭɱɟɧɢɹ���ȼɬ��ɞɥɢɧɚ�ɜɨɥɧɵ�±������
ɦɤɦ��� Ɍɪɟɬɶɹ�� ɤɨɧɬɪɨɥɶɧɚɹ� ɝɪɭɩɩɚ�ɦɵɲɟɣ� �Q ���� ɛɵɥɚ� ɩɨɞɜɟɪɝɧɭɬɚ�
ɬɟɦ�ɠɟ� ɦɚɧɢɩɭɥɹɰɢɹɦ�� ɱɬɨ� ɢ� ɜɬɨɪɚɹ�� ɧɨ� ɫ� ɜɵɤɥɸɱɟɧɧɵɦ� ɞɚɬɱɢɤɨɦ��
Ɇɵɲɟɣ� ɜɵɜɨɞɢɥɢ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɩɭɬɟɦ� ɰɟɪɜɢɤɚɥɶɧɨɣ� ɷɤɬɨɩɢɢ��
Ƚɥɚɡɚ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ�ɠɢɜɨɬɧɵɯ�ɷɧɭɤɥɟɢɪɨɜɚɥɢ�ɱɟɪɟɡ���ɱ�ɩɨɫɥɟ�
ɩɪɨɰɟɞɭɪɵ�� ɡɚɬɟɦ� ɮɢɤɫɢɪɨɜɚɥɢ� ɜ� ɡɚɛɭɮɟɪɟɧɧɨɦ� ���� ɮɨɪɦɚɥɢɧɟ�
ɢ� ɡɚɥɢɜɚɥɢ� ɜ� ɩɚɪɚɮɢɧ�� ɉɨɩɟɪɟɱɧɵɟ� ɫɪɟɡɵ� ɝɥɚɡɚ� ɨɤɪɚɲɢɜɚɥɢ�
ɝɟɦɚɬɨɤɫɢɥɢɧ�ɷɨɡɢɧɨɦ� ɞɥɹ� ɨɰɟɧɤɢ� ɜɨɡɞɟɣɫɬɜɢɹ� ɂɄɇɂɅɂ��
ɬɨɥɭɢɞɢɧɨɜɵɦ�ɫɢɧɢɦ�ɩɨ�Ⱥ��ɍɧɧɚ�ɞɥɹ�ɤɨɧɬɪɨɥɹ�ɫɨɫɬɨɹɧɢɹ�ɬɤɚɧɟɜɵɯ�
ɦɭɤɨɩɨɥɢɫɚɯɚɪɢɞɨɜ� ɢ� ɝɟɩɚɪɢɧɚ� ɜ� ɬɭɱɧɵɯ� ɤɥɟɬɤɚɯ� ɯɨɪɢɨɢɞɟɢ� ɝɥɚɡɚ��
Ⱥɧɚɥɢɡ�ɩɪɨɜɨɞɢɥɫɹ�ɧɚ�ɦɢɤɪɨɫɤɨɩɟ�©ɆɂɄɆȿȾ��ª��©ɅɈɆɈª��ɋɚɧɤɬ�
ɉɟɬɟɪɛɭɪɝ��� ɑɢɫɥɟɧɧɭɸ� ɩɥɨɬɧɨɫɬɶ� ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɯɨɪɢɨɢɞɟɢ� ɝɥɚɡɚ�
ɦɵɲɟɣ� ɨɩɪɟɞɟɥɹɥɢ� ɩɪɢ� ɨɤɪɚɲɢɜɚɧɢɢ� ɫɪɟɡɨɜ� ɫ� ɩɨɦɨɳɶɸ�ɮɨɪɦɭɥɵ��
ɱɢɫɥɟɧɧɚɹ�ɩɥɨɬɧɨɫɬɶ� �ɤɨɥɢɱɟɫɬɜɨ�ɤɥɟɬɨɤ�ɜ�ɩɨɥɟ� ɡɪɟɧɢɹ� ��ɩɥɨɳɚɞɶ�
ɩɨɥɹ� ɡɪɟɧɢɹ� �ɦɦ��� ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ� ɞɨɫɬɨɜɟɪɧɨɫɬɶ� ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɨɩɪɟɞɟɥɹɥɢ� ɫ� ɩɨɦɨɳɶɸ� W�ɤɪɢɬɟɪɢɹ� ɋɬɶɸɞɟɧɬɚ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɋ� ɩɨɦɨɳɶɸ� ɦɟɬɨɞɨɜ� ɫɜɟɬɨɜɨɣ� ɦɢɤɪɨɫɤɨɩɢɢ� ɜɵɹɜɥɟɧɨ��
ɱɬɨ�ɫɟɬɱɚɬɤɚ�ɢɧɬɚɤɬɧɵɯ�ɢ�ɤɨɧɬɪɨɥɶɧɵɯ�ɦɵɲɟɣ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɞɟɫɹɬɶɸ�
ɫɥɨɹɦɢ�� ɤɨɬɨɪɵɟ� ɢɦɟɸɬ� ɩɪɚɤɬɢɱɟɫɤɢ� ɨɞɢɧɚɤɨɜɭɸ� ɬɨɥɳɢɧɭ� ɧɚ� ɜɫɟɦ�
ɩɪɨɬɹɠɟɧɢɢ�� ȼ� ɯɨɪɢɨɢɞɟɟ� ɝɥɚɡɚ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɠɢɜɨɬɧɵɯ�
ɨɛɧɚɪɭɠɟɧɵ� ɬɭɱɧɵɟ� ɤɥɟɬɤɢ� ±� ɝɚɦɦɚ�ɦɟɬɚɯɪɨɦɚɬɢɱɧɵɟ� ����������
ɛɟɬɚ�ɦɟɬɚɯɪɨɦɚɬɢɱɧɵɟ� ��������� ɢ� ɨɪɬɨɯɪɨɦɧɵɟ� ��������� Ȼɨɥɶɲɚɹ�
ɱɚɫɬɶ�ɬɭɱɧɵɯ�ɤɥɟɬɨɤ�ɜ�ɫɪɟɡɚɯ�ɛɵɥɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɰɟɥɶɧɵɦɢ�ɮɨɪɦɚɦɢ�
����������ɚ�ɬɚɤɠɟ�ɱɚɫɬɢɱɧɨ����������ɢ�ɬɨɬɚɥɶɧɨ�ɞɟɝɪɚɧɭɥɢɪɨɜɚɧɧɵɦɢ�
ɮɨɪɦɚɦɢ� ��������� Ɇɨɪɮɨɥɨɝɢɹ� ɤɥɟɬɨɱɧɵɯ� ɫɥɨɟɜ� ɫɟɬɱɚɬɤɢ� ɩɨɫɥɟ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɂɄɇɂɅɂ�ɜ� ɬɟɱɟɧɢɟ���ɦɢɧ�ɜ�ɰɟɥɨɦ�ɧɟ�ɢɡɦɟɧɹɟɬɫɹ�� ɤɚɤ�
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɧɬɚɤɬɧɵɦɢ� ɠɢɜɨɬɧɵɦɢ�� ɬɚɤ� ɢ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�� Ɉɬɦɟɱɟɧɵ� ɭɜɟɥɢɱɟɧɢɟ� ɱɢɫɥɟɧɧɨɣ� ɩɥɨɬɧɨɫɬɢ�
ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɜ� ɯɨɪɢɨɢɞɟɟ� ɝɥɚɡɚ� ɨɩɵɬɧɵɯ�ɠɢɜɨɬɧɵɯ� ɜ� ���� ɪɚɡɚ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɨɣ��S��������ɭɦɟɧɶɲɟɧɢɟ�ɞɨɥɢ�ɝɚɦɦɚ�
ɦɟɬɚɯɪɨɦɚɬɢɱɧɵɯ� ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɜ� ����� ɪɚɡɚ� �S�������� ɭɜɟɥɢɱɟɧɢɟ�
ɞɨɥɢ� ɛɟɬɚ�ɦɟɬɚɯɪɨɦɚɬɢɱɧɵɯ� ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɜ� ����� ɪɚɡɚ� �S�������
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɚɧɧɵɦɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�
ɭɜɟɥɢɱɟɧɢɟ� ɞɨɥɢ� ɱɚɫɬɢɱɧɨ� ɢ� ɬɨɬɚɥɶɧɨ� ɞɟɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ� ɮɨɪɦ�
ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɜ� ɯɨɪɢɨɢɞɟɟ� ɝɥɚɡɚ� ɨɩɵɬɧɵɯ� ɦɵɲɟɣ� ɧɚ� �������
�S������� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ� ɦɵɲɟɣ�� ȼɵɜɨɞɵ��
ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɨɡɜɨɥɹɸɬ�ɭɬɜɟɪɠɞɚɬɶ��ɱɬɨ�ɜɫɥɟɞɫɬɜɢɟ�ɞɟɣɫɬɜɢɹ�
ɂɄɇɂɅɂ� ɚɤɬɢɜɢɪɭɟɬɫɹ� ɮɭɧɤɰɢɹ� ɬɭɱɧɵɯ� ɤɥɟɬɨɤ� ɯɨɪɢɨɢɞɟɢ� ɝɥɚɡɚ��
ɱɬɨ� ɩɪɨɹɜɥɹɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟɦ� ɢɯ� ɱɢɫɥɟɧɧɨɣ� ɩɥɨɬɧɨɫɬɢ�� ɫɧɢɠɟɧɢɟɦ�
ɫɭɥɶɮɚɬɢɪɨɜɚɧɧɨɫɬɢ�ɝɟɩɚɪɢɧɚ��ɚ�ɬɚɤɠɟ�ɨɬɧɨɫɢɬɟɥɶɧɵɦ�ɭɜɟɥɢɱɟɧɢɟɦ�
ɞɟɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ�ɮɨɪɦ�

7+(�())(&7�2)�/2:�,17(16,7<�,1)5$5('�/$6(5�
5$',$7,21�21�0$67�&(//6�2)�7+(�(<(�&+252,'�,1�7+(�
(;3(5,0(17
2�6��.URWNRYD
6FLHQWL¿F�$GYLVRUV� ±� '0HG6FL� (�$�� *XU\DQRYD�� '%LRO6FL�� 3URI�� /�$��
/XERYWVHYD
&KXYDVK�6WDWH�8QLYHUVLW\�QDPHG�DIWHU�,�1��8O\DQRY��&KHERNVDU\��5XVVLD

,QWURGXFWLRQ�� 'HVSLWH� WKH� VXFFHVVIXO� FOLQLFDO� XVH� RI� SK\VLRWKHUDS\� ORZ�
HQHUJ\� ODVHUV�� WKHLU� XVH� LQ� RSKWKDOPRORJ\� LV� OLPLWHG� GXH� WR� WKH� ODFN� RI�
VFLHQFH�EDVHG�PHFKDQLVP�IRU�WKH�LPSOHPHQWDWLRQ�RI�LWV�WKHUDSHXWLF�HIIHFW��
7KH�PDVW�FHOOV�FRQWDLQHG�LQ�ODUJH�DPRXQWV�LQ�WKH�H\H�FKRURLG�DUH�NQRZQ�WR�
EH�WKH�VRXUFH�RI�PDQ\�ELRORJLFDOO\�DFWLYH�FRPSRXQGV��0DVW�FHOO�VHFUHWRU\�
SURGXFWV�DUH�LQYROYHG�LQ�WKH�UHJXODWLRQ�RI�LPPXQH�UHVSRQVH��6WXG\LQJ�WKH�
UROH�RI�PDVW�FHOOV�LQ�WKH�FKRURLG�LPSOHPHQWDWLRQ�PHFKDQLVPV�RI�LQIUDUHG�
ORZ�LQWHQVLW\� ODVHU� UDGLDWLRQ� �,/,/5�� LV� LPSRUWDQW� IRU�DVVHVVLQJ�ERWK� WKH�
LQGLFDWLRQV� RI� WKLV� PHWKRG� RI� WUHDWPHQW� DQG� WKH� ULVN� RI� FRPSOLFDWLRQV��
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$LP�� 7R� H[SORUH� WKH� QDWXUH� RI� WKH� LPSDFW� RI� ,/,/5� ZDYHOHQJWK� �����
PLFURQV�RQ�PDVW�FHOO�SRSXODWLRQ�FKRURLGDO�ERG\�RI�H[SHULPHQWDO�DQLPDOV��
0DWHULDOV�DQG�PHWKRGV��7KH�H[SHULPHQW�ZDV�FRQGXFWHG�RQ����DGXOW�ZKLWH�
PDOH�RXWEUHG�PLFH�ZHLJKLQJ���±���J��7KH�DQLPDOV�ZHUH�GLYLGHG� LQWR���
JURXSV��*URXS����Q ����FRQVLVWHG�RI�LQWDFW�DQLPDOV��*URXS����Q ����ZDV�D�
JURXS�RI�PLFH�H[SRVHG�WR�,/,/5�IRU���PLQ��)RU�WKH�SURFHGXUH�WKH�FRQWDFW�
LUUDGLDWLRQ� WHFKQLTXH� ZDV� XVHG� ZLWK� FROODU� QHFN� DFXSXQFWXUH� SRLQWV� LQ�
WKH�SURMHFWLRQ�*9����ZLWK�D�KHOS�RI�D�ODVHU�GHYLFH�³0DWUL[´��ODVHU�RXWSXW�
SRZHU�RI���:��ZDYH�OHQJWK�±������PLFURQV���*URXS����Q ����ZDV�D�WHVWHG�
JURXS� RI�PLFH�ZKLFK�ZDV� SXW� WR� WKH� SURFHGXUH� RI� ,/,/5� IRU� ��PLQXWHV�
ZLWK� WKH�VHQVRU�RII��WR�HOLPLQDWH� WKH�VWUHVV�IDFWRU���7KH�PLFH�ZHUH�WDNHQ�
RXW� RI� WKH� H[SHULPHQW� DV� D� UHVXOW� RI� FHUYLFDO� HFWRSLD�� 7KH� H\HV� RI� WKH�
H[SHULPHQWDO� DQLPDOV�ZHUH� HQXFOHDWHG� DQ� KRXU� ODWHU� DIWHU� WKH� WUHDWPHQW��
WKHQ�WKH\�ZHUH�¿[HG�LQ�����EXIIHUHG�IRUPDOLQ�DQG�HPEHGGHG�LQ�SDUDI¿Q��
7KH� FURVV� VHFWLRQV�RI� H\HV�ZHUH� VWDLQHG�E\�KHPDWR[\OLQ�HRVLQ� WR� DVVHVV�
WKH� LPSDFW� RI� ,/,/5�� E\� WROXLGLQH� EOXH� E\�$�� 8QQD� IRU� FRQWUROLQJ� WKH�
WLVVXH�PXFRSRO\VDFFKDULGHV� DQG� KHSDULQ� LQ�PDVW� FHOOV� RI� WKH� FKRURLG� RI�
WKH� H\H��7KH� DQDO\VLV�ZDV� SHUIRUPHG� E\� WKH�PLFURVFRSH� ³0,.0('��´�
�³/202´��6DLQW�3HWHUVEXUJ���7KH�QXPHULFDO��GHQVLW\�RI�PDVW�FHOOV�RI�WKH�
H\H�FKRURLG�RI�PLFH�ZDV�GHWHFWHG�E\�VWDLQLQJ�VHFWLRQV�XVLQJ�WKH�IRUPXOD��
QXPEHU�GHQVLW\� �QXPEHU�RI�FHOOV�LQ�WKH�¿HOG�RI�YLVLRQ���YLVXDO�¿HOG�DUHD�
�PP��� 7KH� VWDWLVWLFDO� WUXWK� RI� WKH� UHVXOWV� ZDV� GHWHUPLQHG� E\� 6WXGHQW¶V�
W�FULWHULRQ��5HVXOWV��7KH�XVHG�PHWKRGV�RI� OLJKW�PLFURVFRS\�UHYHDOHG� WKDW�
WKH�LQWDFW�RI�UHWLQDV�DQG�FRQWURO�PLFH�LV�UHSUHVHQWHG�E\�WHQ�OD\HUV�ZKLFK�
DUH� DOPRVW� VLPLODUO\� WKLFN� WKURXJKRXW�� 0DVW� FHOOV� ZHUH� GHWHFWHG� LQ� WKH�
FKRURLG�RI�FRQWURO�DQLPDOV¶�H\HV�±�JDPPD�PHWDFKURPDWLF�����������EHWD�
PHWDFKURPDWLF� ��������� DQG� RUWKRFKURPDWLF� ��������� 0RVW� PDVW� FHOOV�
LQ� WKH� VHFWLRQV�ZHUH� UHSUHVHQWHG�E\�RQH�SLHFH� IRUP� ��������� DV�ZHOO� DV�
SDUWLDOO\���������DQG�WRWDOO\��������GHJUDQXODWHG�IRUPV��7KH�PRUSKRORJ\�
RI�FHOO�OD\HUV�RI�WKH�UHWLQD�DIWHU���PLQ�/,/5�SURFHGXUHV�JHQHUDOO\�GR�QRW�
FKDQJH�DV�FRPSDUHG�ERWK�WR�WKH�LQWDFW�DQLPDOV�DQG�WKH�RQHV�IURP�WKH�WHVWHG�
JURXS��7KHUH�LV�����WLPHV�LQFUHDVH�RI�WKH�QXPHULFDO�GHQVLW\�RI�PDVW�FHOOV�
LQ�WKH�H\H�FKRURLG�RI�WKH�H[SHULPHQWDO�DQLPDOV�FRPSDUHG�ZLWK�WKH�WHVWHG�
JURXS��S�������7KHUH�LV�DOVR������WLPHV��S�������GHFUHDVH�RI�SURSRUWLRQ�
RI�JDPPD�PHWDFKURPDWLF�PDVW�FHOOV�DQG������WLPHV��S�������LQFUHDVH�RI�
EHWD�PHWDFKURPDWLF�SURSRUWLRQ�RI�PDVW�FHOOV�FRPSDUHG�ZLWK�WKRVH�RI�WHVWHG�
JURXS��7KH�SURSRUWLRQ�RI�SDUWLDOO\�RU� WRWDOO\�GHJUDQXODWHG�IRUPV�RI�PDVW�
FHOOV�LQ�WKH�H\H�FKRURLG�RI�WKH�WHVWHG�PLFH�LQFUHDVHV�LQ���������S�������
FRPSDUHG�ZLWK�WKH�FRQWURO�JURXS�RI�PLFH��&RQFOXVLRQ��7KH�GDWD�REWDLQHG�
VXJJHVW�WKDW�GXH�WR�WKH�DFWLRQ�RI�,/,/5�WKHUH�LV�DQ�DFWLYDWLRQ�RI�WKH�IXQFWLRQ�
RI�PDVW�FHOOV�LQ�WKH�H\H�FKRURLG�ZKLFK�LV�FKDUDFWHUL]HG�E\�DQ�LQFUHDVH�LQ�
WKHLU� QXPHULFDO� GHQVLW\�� GHFUHDVH� RI� VXOIDWLRQ� RI� KHSDULQ�� DV�ZHOO� DV� WKH�
UHODWLYH�LQFUHDVH�RI�GHJUDQXODWHG�IRUPV�

ɂɆɆɍɇɈȽɂɋɌɈɏɂɆɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɗɄɋɉɊȿɋɋɂɂ�003���.L���ɂ�S���ȼ�ɆȿɅȺɇɈɆȿ�
ɉȿɊȼɂɑɇɈɃ�ɏɈɊɂɈɂȾȺɅɖɇɈɃ�ɅɈɄȺɅɂɁȺɐɂɂ
ɋ�ɘ��Ⱦɚɜɵɞɨɜɚ��ɇ�ȼ��Ⱦɚɧɢɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɉ�Ƚ��Ɇɚɥɶɤɨɜ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� Ɇ�ȼ�� Ʌɨɦɨɧɨɫɨɜɚ��
Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɍɜɟɚɥɶɧɚɹ� ɦɟɥɚɧɨɦɚ� �ɍɆ�� ±� ɨɞɧɚ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ�
ɜɫɬɪɟɱɚɸɳɢɯɫɹ� ɜɧɭɬɪɢɝɥɚɡɧɵɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɩɭɯɨɥɟɣ��
ɇɟɫɦɨɬɪɹ� ɧɚ� ɡɧɚɱɢɬɟɥɶɧɵɣ� ɩɪɨɝɪɟɫɫ� ɜ� ɨɛɥɚɫɬɢ� ɥɭɱɟɜɨɣ� ɢ�
ɯɢɦɢɨɬɟɪɚɩɢɢ� ɍɆ�� ɩɪɢɦɟɪɧɨ� ɭ� ��±���� ɩɚɰɢɟɧɬɨɜ� ɫ� ɛɨɥɶɲɢɦ�
ɩɟɪɜɢɱɧɵɦ� ɨɩɭɯɨɥɟɜɵɦ� ɭɡɥɨɦ� ɪɚɡɜɢɜɚɸɬɫɹ� ɨɬɞɚɥɟɧɧɵɟ� ɦɟɬɚɫɬɚɡɵ��
ɚ� ɫɦɟɪɬɶ�ɨɬ�ɨɩɭɯɨɥɟɜɨɣ�ɩɪɨɝɪɟɫɫɢɢ�ɧɚɫɬɭɩɚɟɬ�ɜ�ɩɟɪɜɵɟ�ɝɨɞɵ�ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ�� ɂɫɯɨɞɹ� ɢɡ� ɨɬɫɭɬɫɬɜɢɹ� ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ� ɞɪɟɧɢɪɨɜɚɧɢɹ�
ɭɜɟɚɥɶɧɨɝɨ� ɬɪɚɤɬɚ�� ɍɆ� ɦɟɬɚɫɬɚɡɢɪɭɟɬ� ɬɨɥɶɤɨ� ɝɟɦɚɬɨɝɟɧɧɵɦ� ɩɭɬɟɦ�
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɜ�ɩɟɱɟɧɶ��������ɥɟɝɤɢɟ��������ɤɨɫɬɢ�������ɢ�ɤɨɠɭ�
������� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɚɤɬɢɜɧɨ� ɢɡɭɱɚɟɬɫɹ� ɷɤɫɩɪɟɫɫɢɹ� ɪɚɡɥɢɱɧɵɯ�
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ�ɦɚɪɤɟɪɨɜ�� ɬɚɤɢɯ�ɤɚɤ�.L����S���ɢ�003���ɢ�
ɢɯ�ɪɨɥɶ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɦɟɥɚɧɨɦɵ�ɫɨɫɭɞɢɫɬɨɝɨ�ɬɪɚɤɬɚ��ɨɞɧɚɤɨ�ɞɚɧɧɵɟ��
ɢɦɟɸɳɢɟɫɹ�ɜ�ɥɢɬɟɪɚɬɭɪɟ��ɤɪɚɣɧɟ�ɩɪɨɬɢɜɨɪɟɱɢɜɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɢɡɭɱɢɬɶ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɷɤɫɩɪɟɫɫɢɟɣ� ɆɆɊ�� ɢ� ɢɧɜɚɡɢɟɣ� ɨɩɭɯɨɥɢ� ɜ�
ɪɚɡɥɢɱɧɵɟ�ɫɬɪɭɤɬɭɪɵ�ɝɥɚɡɚ��Ɉɩɪɟɞɟɥɢɬɶ�ɧɚɥɢɱɢɟ�ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�
ɷɤɫɩɪɟɫɫɢɟɣ�ɪ���ɢ�.L���ɢ�ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɦ�ɬɢɩɨɦ�ɨɩɭɯɨɥɢ��ɚ�ɬɚɤɠɟ�
ɫɬɟɩɟɧɶ� ɤɥɟɬɨɱɧɨɣ� ɚɬɢɩɢɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɧɚ� ɚɪɯɢɜɧɨɦ� ɦɚɬɟɪɢɚɥɟ� ±� ɩɚɪɚɮɢɧɨɜɵɯ� ɛɥɨɤɚɯ� ɨɬ� ���
ɩɚɰɢɟɧɬɨɜ�Ɇɇɂɂ�ɝɥɚɡɧɵɯ�ɛɨɥɟɡɧɟɣ�ɢɦ��Ƚ��Ƚɟɥɶɦɝɨɥɶɰɚ�ɡɚ�ɩɟɪɢɨɞ�ɫ�
ɹɧɜɚɪɹ������ɝ��ɩɨ�ɢɸɥɶ������ɝ��ɋɪɟɞɢ����ɧɚɛɥɸɞɟɧɢɣ�±����ɦɭɠɱɢɧɵ�ɢ�
���ɠɟɧɳɢɧ��ɜɨɡɪɚɫɬ�ɧɚɯɨɞɢɥɫɹ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɨɬ����ɞɨ����ɥɟɬ��ɨɫɧɨɜɧɨɣ�
ɜɨɡɪɚɫɬ�ɩɨɫɬɚɧɨɜɤɢ�ɞɢɚɝɧɨɡɚ�±����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�±������ɝɨɞɚ���ȼ�
ɪɚɛɨɬɭ�ɜɤɥɸɱɚɥɢɫɶ�ɛɟɫɩɢɝɦɟɧɬɧɵɟ� ���ɫɥɭɱɚɹ��� ɫɥɚɛɨ� ����ɫɥɭɱɚɟɜ��ɢ�

ɧɟɪɚɜɧɨɦɟɪɧɨ�ɩɢɝɦɟɧɬɢɪɨɜɚɧɧɵɟ�����ɫɥɭɱɚɟɜ��ɨɩɭɯɨɥɢ��ɋɪɟɞɢ�ɜɡɹɬɨɝɨ�
ɦɚɬɟɪɢɚɥɚ� ±� ��� ɜɟɪɟɬɟɧɨɤɥɟɬɨɱɧɵɯ�� �� ɷɩɢɬɟɥɢɨɢɞɧɨ�ɤɥɟɬɨɱɧɵɯ�
ɢ� ��� ɫɦɟɲɚɧɧɨ�ɤɥɟɬɨɱɧɵɯ� ɦɟɥɚɧɨɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɜɟɞɟɧɧɨɟ�
ɢɦɦɭɧɨɝɢɫɬɨɯɢɦɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɤɚɡɚɥɨ� ɧɚɥɢɱɢɟ� ɪɟɚɤɰɢɢ�
F�.L����S���ɢ�003���ɗɤɫɩɪɟɫɫɢɹ�ɦɚɪɤɟɪɚ�ɤɥɟɬɨɱɧɨɣ�ɩɪɨɥɢɮɟɪɚɰɢɢ�
.L���� ɜɯɨɞɹɳɟɝɨ� ɜ� ɫɨɫɬɚɜ� ȾɇɄ�ɩɨɥɢɦɟɪɚɡɵ�� ɜɵɹɜɥɹɥɚɫɶ� ɢ�
ɭɱɢɬɵɜɚɥɚɫɶ�ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɜ�ɹɞɪɚɯ�ɤɥɟɬɨɤ��ȼ�ɧɚɲɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�
ɛɟɥɨɤ� .L��� ɧɟ� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ� ɤɨɪɪɟɥɹɰɢɸ� ɫ� ɤɨɥɢɱɟɫɬɜɨɦ�
ɷɩɢɬɟɥɢɨɢɞɧɵɯ�ɤɥɟɬɨɤ�ɜ�ɨɩɭɯɨɥɢ�ɢ�ɧɚɥɢɱɢɟɦ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�
ɦɢɬɨɡɨɜ��Ȼɨɥɟɟ�ɬɨɝɨ�ɧɚɦɢ�ɧɟ�ɜɵɹɜɥɟɧɚ�ɤɨɪɪɟɥɹɰɢɹ�ɦɟɠɞɭ�ɜɨɡɪɚɫɬɨɦ�
ɩɚɰɢɟɧɬɨɜ� ɜɨ� ɜɪɟɦɹ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ� ɢ� ɭɪɨɜɧɟɦ� ɷɤɫɩɪɟɫɫɢɢ�
ɦɚɪɤɟɪɚ� ɤɥɟɬɨɱɧɨɣ� ɩɪɨɥɢɮɟɪɚɰɢɢ� �S ����� ɩɨ� ɬɟɫɬɭ� Ʉɪɚɫɤɟɥɚ±
ɍɨɥɥɢɫɚ��� ȼ� ɧɚɲɟɣ� ɪɚɛɨɬɟ� ɧɚɥɢɱɢɟ� ɷɤɫɩɪɟɫɫɢɢ� S��� ɮɢɤɫɢɪɨɜɚɥɨɫɶ�
ɜ� ������ ɫɥɭɱɚɟɜ�� ɧɨ� ɤɨɪɪɟɥɹɰɢɢ� ɫ� ɤɨɥɢɱɟɫɬɜɨɦ�ɦɢɬɨɡɨɜ� ɢɥɢ� ɬɢɩɨɦ�
ɤɥɟɬɨɱɧɨɫɬɢ�ɭɜɟɚɥɶɧɨɣ�ɦɟɥɚɧɨɦɵ�ɧɟ�ɜɵɹɜɥɟɧɨ��ɩɨ�ɬɟɫɬɭ�Ʉɪɚɫɤɟɥɚ±
ɍɨɥɥɢɫɚ� S ������ Ȼɨɥɟɟ� ɬɨɝɨ�� ɩɪɢ� ɛɨɥɟɟ� ɩɨɞɪɨɛɧɨɦ� ɪɚɫɫɦɨɬɪɟɧɢɢ� ɧɟ�
ɹɜɥɟɧɧɨ�ɧɚɥɢɱɢɢ�ɫɜɹɡɢ�ɦɟɠɞɭ�ɩɪɨɩɨɪɰɢɟɣ�ɷɩɢɬɟɥɢɨɢɞɧɵɯ�ɤɥɟɬɨɤ�ɢ�
ɭɪɨɜɧɟɦ� ɷɤɫɩɪɟɫɫɢɢ� ɦɚɪɤɟɪɚ� �ɩɨ� ɬɟɫɬɭ� Ʉɪɚɫɤɟɥɚ±ɍɨɥɥɢɫɚ� S �������
ɂɧɬɟɪɟɫɧɨ��ɱɬɨ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�S���ɬɚɤɠɟ�ɧɟ�ɛɵɥ�ɫɜɹɡɚɧ�ɫ�ɢɧɜɚɡɢɟɣ�
ɜ�ɫɩɟɰɢɮɢɱɟɫɤɢɟ�ɫɬɪɭɤɬɭɪɵ�ɝɥɚɡɚ��ɬɚɤɢɟ�ɤɚɤ�ɞɢɫɤ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ��
ɭɝɨɥ�ɩɟɪɟɞɧɟɣ� ɤɚɦɟɪɵ� ɝɥɚɡɚ�� ɰɢɥɢɚɪɧɨɟ� ɬɟɥɨ�ɢ� ɪɚɞɭɠɧɚɹ� ɨɛɨɥɨɱɤɚ��
ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɧɚɥɢɱɢɟ� ɷɤɫɩɪɟɫɫɢɢ� 003�� ɧɚɛɥɸɞɚɥɨɫɶ� ɜ�
������ɫɥɭɱɚɟɜ��ɉɨ�ɧɚɲɢɦ�ɞɚɧɧɵɦ��ɭɪɨɜɟɧɶ�ɷɤɫɩɪɟɫɫɢɢ�003��ɫɜɹɡɚɧ�
ɫ� ɬɢɩɨɦ� ɤɥɟɬɨɱɧɨɫɬɢ� ɨɩɭɯɨɥɢ� �S ���� ɩɨ� ɬɟɫɬɭ� Ʉɪɚɫɤɟɥɚ±ɍɨɥɥɢɫɚ���
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɫɢɧɬɟɡ�003��ɜɵɲɟ�ɜ�ɨɩɭɯɨɥɹɯ�ɜɟɪɟɬɟɧɨɤɥɟɬɨɱɧɨɝɨ�
ɬɢɩɚ�� ɱɬɨ� ɩɪɨɬɢɜɨɪɟɱɢɬ� ɞɚɧɧɵɦ�ɥɢɬɟɪɚɬɭɪɵ��ɋɨɝɥɚɫɧɨ�ɩɨɥɭɱɟɧɧɵɦ�
ɞɚɧɧɵɦ�� ɫɭɳɟɫɬɜɭɟɬ� ɫɜɹɡɶ� ɦɟɠɞɭ� ɫɬɟɩɟɧɶɸ� ɢɧɜɚɡɢɢ� ɜ� ɫɤɥɟɪɭ� ɢ�
ɢɥɢ� ɷɦɢɫɫɚɪɢɣ� ɫɤɥɟɪɵ� ɢ� ɭɪɨɜɧɟɦ� 003��� Ȼɨɥɟɟ� ɬɨɝɨ�� ɫɭɳɟɫɬɜɭɟɬ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ� ɜ� ɭɦɟɧɶɲɟɧɢɢ� ɭɪɨɜɧɹ� ɷɤɫɩɪɟɫɫɢɢ� 003�� ɩɨ� ɦɟɪɟ�
ɜɪɚɫɬɚɧɢɹ� ɨɩɭɯɨɥɢ� ɜ� ɬɨɥɳɭ� ɫɤɥɟɪɵ�� ɱɬɨ� ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɞɚɧɧɵɦ�
ɥɢɬɟɪɚɬɭɪɵ�� ȼɵɜɨɞɵ�� ��� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɧɟ� ɩɨɞɬɜɟɪɞɢɥɨɫɶ� ɧɚɥɢɱɢɟ� ɞɨɫɬɨɜɟɪɧɨɣ� ɤɨɪɪɟɥɹɰɢɢ� ɦɟɠɞɭ� ɬɢɩɨɦ�
ɭɜɟɚɥɶɧɨɣ�ɦɟɥɚɧɨɦɵ�ɢ�ɷɤɫɩɪɟɫɫɢɟɣ�.L���ɢ�S����Ȼɨɥɟɟ�ɬɨɝɨ��ɧɟ�ɜɵɹɜɥɟɧɨ�
ɬɟɧɞɟɧɰɢɢ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɭɪɨɜɧɹ�ɷɬɢɯ�ɦɚɪɤɟɪɨɜ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɞɨɥɢ�
ɷɩɢɬɟɥɢɨɢɞɧɵɯ� ɤɥɟɬɨɤ� ɜ� ɨɩɭɯɨɥɢ�� ��� ɗɤɫɩɪɟɫɫɢɹ� ɦɚɪɤɟɪɚ� ɆɆɊ��
ɫɜɹɡɚɧɚ�ɫ�ɧɚɱɚɥɶɧɵɦ�ɷɬɚɩɨɦ�ɢɧɜɚɡɢɢ�ɨɩɭɯɨɥɢ�ɜ�ɫɬɪɭɤɬɭɪɵ�ɝɥɚɡɚ��ɱɬɨ�
ɩɪɨɬɢɜɨɪɟɱɢɬ�ɫɭɳɟɫɬɜɨɜɚɜɲɟɣ�ɞɨ�ɷɬɨɝɨ�ɝɢɩɨɬɟɡɟ�ɨɛ�ɚɤɬɢɜɚɰɢɢ�ɆɆɊ��
ɧɚ�ɛɨɥɟɟ�ɩɨɡɞɧɢɯ�ɷɬɚɩɚɯ�ɞɢɫɫɟɦɢɧɢɪɨɜɚɧɢɹ�ɭɜɟɚɥɶɧɨɣ�ɦɟɥɚɧɨɦɵ����
ȼɵɫɨɤɚɹ� ɷɤɫɩɪɟɫɫɢɹ� ɆɆɊ�� ɤɨɪɪɟɥɢɪɭɟɬ� ɫ� ɛɨɥɟɟ� ɛɥɚɝɨɩɪɢɹɬɧɵɦ�
ɤɥɟɬɨɱɧɵɦ� ɬɢɩɨɦ� ɨɩɭɯɨɥɢ�� ɱɬɨ� ɩɪɨɬɢɜɨɪɟɱɢɬ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�
ɨ� ɧɚɥɢɱɢɢ� ɫɜɹɡɢ�ɦɟɠɞɭ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ�ɆɆɊ��ɢ� ɛɨɥɶɲɨɣ� ɞɨɥɟɣ�
ɷɩɢɬɟɥɢɨɢɞɧɵɯ�ɤɥɟɬɨɤ�ɜ�ɨɩɭɯɨɥɢ�

,00812+,672&+(0,&$/�)($785(6�2)�003���.L���$1'�
S���(;35(66,21�,1�89($/�0(/$120$
6�<��'DYLGRYD��1�9��'DQLORYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�3�*��0DONRY
/RPRQRVRY�0RVFRZ�6WDWH�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��8YHDO�PHODQRPD� �80�� LV� WKH� FRPPRQHVW� W\SH�RI�SULPDU\�
LQWUDRFXODU�PDOLJQDQW�WXPRXU��'HVSLWH�VLJQL¿FDQW�DGYDQFHV�LQ�WKH�WUHDWPHQW�
RI� SULPDU\�80�� DSSUR[LPDWHO\� ��±���� RI� SDWLHQWV�ZLWK� ODUJH� WXPRXUV�
GHYHORS�PHWDVWDVHV��ZLWK�YHU\�SRRU� VXUYLYDO� UDWHV�DIWHU� WKH�GLVFRYHU\�RI�
PHWDVWDWLF�GLVHDVH��LQ�VSLWH�RI�WKHUDS\��8YHDO�PHODQRPD�FHOOV�DUH�WKRXJKW�WR�
PHWDVWDVL]H�SULPDULO\�E\�KHPDWRJHQRXV�VSUHDG��GXH�WR�D�ODFN�RI�O\PSKDWLF�
GUDLQDJH�LQ�WKH�XYHDO�WUDFW��8VXDOO\�WKH�PHWDVWDVHV�DSSHDU�¿UVW�LQ�WKH�OLYHU�LQ�
XS�WR�����RI�SDWLHQWV��LQ�WKH�OXQJV��������ERQH���������DQG�VNLQ��������$Q�
H[WHQVLYH�ERG\�RI�FRQWUDGLFUWRU\�GDWD�H[LVWV�RQ�WKH�H[SUHVVLRQ�RI�GLIIHUHQW�
LPPXQRKLVWRFKHPLFDO�PDUNHUV�OLNH�.L����S����003��DQG�WKHLU�UROH�LQ�WKH�
SDWKRJHQHVLV�RI�80��$LP��7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�LQYHVWLJDWH�WKH�
UHODWLRQVKLS� EHWZHHQ�003�H[SUHVVLRQ� DQG� WXPRXU� LQYDVLRQ� LQ� GLIIHUHQW�
VWUXFWXUHV�RI�WKH�H\H��:H�DOVR�H[DPLQHG�ZKHWKHU�WKHUH�ZDV�DQ\�FRUUHODWLRQ�
EHWZHHQ� S��� DQG�.L��� H[SUHVVLRQ� SUR¿OHV�� DQG� WKH� WXPRXU� KLVWRORJLFDO�
VXEW\SHV�� DW\SLD� OHYHO� DQG� DJH� DW� GLDJQRVLV�� 0DWHULDOV� DQG� PHWKRGV��
%HWZHHQ�-DQXDU\������DQG�-XO\������� WXPRXU�VSHFLPHQV�ZHUH�REWDLQHG�
IURP����SULPDU\�XYHDO�PHODQRPDV� LPPHGLDWHO\� DIWHU� HQXFOHDWLRQ� DW� WKH�
+HOPKROW]�0RVFRZ�5HVHDUFK�,QVWLWXWH�RI�(\H�'LVHDVHV��2I�WKH����SDWLHQWV�
VWXGLHG�����ZHUH�ZRPHQ�DQG����ZHUH�PHQ��7KH�DJH�UDQJH�ZDV�IURP����
WR����\HDUV�ZLWK�D�PHDQ�DJH�DW�GLDJQRVLV�RI����\HDUV��:H�LQFOXGHG�LQ�RXU�
VWXG\�80�ZLWK�OLWWOH�SLJPHQWDWLRQ�����WXPRXUV���VRPH�SLJPHQWDWLRQ�����
WXPRXUV��DQG�QR�SLJPHQWDWLRQ����WXPRXUV���5HVXOWV��,PPXQRKLVWRFKHPLFDO�
DQDO\VLV�VKRZHG�SRVLWLYH�H[SUHVVLRQ�RI�.L����S���DQG�003���7KH�.L���
DQWLERG\�UHFRJQL]HV�D�QRQ�KLVWRQH�SURWHLQ�FRPSOH[�QXFOHDU�DQWLJHQ��ZKLFK�
VKRZHG�RQO\�QXFOHDU�VWDLQLQJ��2XU�UHVXOWV�DUH�FRQWUDU\�WR�WKH�0RR\�HW�DO��
GDWD��DQG�GLG�QRW�GHPRQVWUDWH�DQ\�DVVRFLDWLRQ�ZLWK�WKH�SURSRUWLRQ�RI�WKH�
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HSLWKHORLG� FHOOV� LQ� WXPRXUV� RU�ZLWK� WKH� KLJK�PLWRWLF� UDWH��0RUHRYHU��ZH�
GLG� QRW�¿QG� DQ\� FRUUHODWLRQ�EHWZHHQ� WKH� DJH� RI� GLDJQRVLV� DQG� WKH� OHYHO�
RI� H[SUHVVLRQ�PDUNHU� RI� FHOO� SUROLIHUDWLRQ� �.UXVNDO±:DOOLV� WHVW� S �������
7KH� SRVLWLYH� QXFOHDU� VWDLQLQJ� RI� WKH� S��� ZDV� SUHVHQW� LQ� ������ FDVHV��
8QIRUWXQDWHO\��ZH�GLG�QRW�¿QG�DQ\�UHODWLRQVKLS�EHWZHHQ�S���OHYHO��PLWRWLF�
UDWH� DQG� KLVWRORJLFDO� W\SH� RI�80� �.UXVNDO±:DOOLV� WHVW� S ������ /RRNLQJ�
PRUH�FORVHO\�DW�WKH�KLVWRORJLFDO�W\SH��WKHUH�LV�DOVR�QR�FRUUHODWLRQ�ZLWK�WKH�
SUHVHQFH� RI� HSLWKHORLG� FHOOV� DQG� H[SUHVVLRQ� RI� S��� �.UXVNDO±:DOOLV� WHVW�
S �������,W�VKRXOG�EH�QRWHG��WKDW�KLJK�OHYHO�RI�S���H[SUHVVLRQ�ZDV�DVVRFLDWHG�
ZLWK�VSHFL¿F�H\H�VWUXFWXUHV�LQYDVLRQ��DQJOH�RI�WKH�DQWHULRU�FKDPEHU�RI�WKH�
H\H��WKH�FLOLDU\�ERG\�DQG�LULV���$FFRUGLQJ�WR�RXU�GDWD�WKH�SRVLWLYH�VWDLQLQJ�
RI�WKH�003��ZDV�GHWHFWHG�LQ�������RI�WXPRXUV��$FFRUGLQJ�WR�RXU�VWXG\��
003�� LV� SUHGRPLQDQWO\� H[SUHVVHG� LQ� VSLQGOH� FHOO�80� �.UXVNDO±:DOOLV�
WHVW�S ������7KXV��ZH�GHWHUPLQHG�KLJKHU�H[SUHVVLRQ�RI�003��LQ�VSLQGOH�
FHOO�PHODQRPDV�DQG�RXU�GDWD�GR�QRW�VXSSRUW�WKH�K\SRWKHVLV�H[LVWHG�HDUOLHU��
)XUWKHUPRUH��WKHUH�LV�D�WHQGHQF\�WR�K\SHUH[SUHVVLRQ�RI�WKH�003��DW�WKH�
HDUO\�VWDJHV�RI�LQYDVLRQ�DQG�GHUFHDVLQJ�RI�H[SUHVVLRQ�LQ�DGYDQFHG�VWDJHV��
&RQFOXVLRQ�����7KHUH�LV�QR�FRUUHODWLRQ�EHWZHHQ�XYHDO�PHODQRPD�W\SH�DQG�
OHYHO�RI�S���DQG�NL���H[SUHVVLRQ��0RUHRYHU�ZH�GLGQ¶W�¿QG�DQ\�WHQGHQF\�
WR� LQFUHDVH� WKH� OHYHOV� RI� WKHVH� PDUNHUV� WR� LQFUHDVH� RI� HSLWKHORLG� FHOOV�
SURSRUWLRQ�����003��H[SUHVVLRQ�DVVRFLDWHG�ZLWK�WKH�LQLWLDO�VWDJH�RI�WXPRU�
LQYDVLRQ�LQ�WKH�VWUXFWXUH�RI�WKH�H\H��ZKLFK�FRQWUDGLFWV�WKH�K\SRWKHVLV�WKDW�
H[LVWHG� SULRU� LPSO\LQJ� DFWLYDWLRQ� RI�003�� LQ� WKH� ODWHU� VWDJHV� RI� XYHDO�
PHODQRPD� GLVVHPLQDWLRQ�� ��� +LJK� H[SUHVVLRQ� RI�003�� FRUUHODWHV�ZLWK�
D�PRUH� IDYRUDEOH� WXPRU� FHOO� W\SH��ZKLFK� LV� FRQWUDU\� WR� WKH� OLWHUDWXUH� RI�
DQ� DVVRFLDWLRQ� EHWZHHQ�KLJK� OHYHOV� RI�003�� DQG� D� ODUJH� SURSRUWLRQ� RI�
HSLWKHOLRLG�FHOOV�LQ�WKH�WXPRU�

ɈɋɈȻȿɇɇɈɋɌɂ�ɁɊɂɌȿɅɖɇɕɏ�ɇȺɊɍɒȿɇɂɃ�ɂ�ɈɐȿɇɄȺ�
ɋɈɋɌɈəɇɂə�ɆȺɄɍɅɕ�ɉɊɂ�ɊȺɋɋȿəɇɇɈɆ�ɋɄɅȿɊɈɁȿ
Ⱥ�ɘ��Ʉɚɡɚɧɰɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�Ɏ��ɏɚɮɢɡɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɪɢɬɟɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɩɪɢ� ɪɚɫɫɟɹɧɧɨɦ� ɫɤɥɟɪɨɡɟ� �Ɋɋ��
ɜɫɬɪɟɱɚɸɬɫɹ�ɱɚɫɬɨ��ɉɪɟɞɫɬɚɜɥɹɟɬ�ɢɧɬɟɪɟɫ�ɨɰɟɧɤɚ�ɫɨɫɬɨɹɧɢɹ�ɫɟɬɱɚɬɤɢ�
ɩɪɢ�Ɋɋ��ɬɚɤ�ɤɚɤ�ɷɬɚ�ɨɛɥɚɫɬɶ�ɧɟ�ɢɦɟɟɬ�ɦɢɟɥɢɧɨɜɨɣ�ɨɛɨɥɨɱɤɢ�ɢ�ɦɨɠɟɬ�
ɞɚɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɜɵɹɜɢɬɶ� ɧɟɣɪɨɞɟɝɟɧɟɪɚɬɢɜɧɵɟ� ɩɪɨɰɟɫɫɵ� ɩɪɢ�
ɞɚɧɧɨɦ�ɡɚɛɨɥɟɜɚɧɢɢ��ɗɬɨɣ�ɩɪɨɛɥɟɦɚɬɢɤɟ�ɩɨɫɜɹɳɟɧɵ�ɧɟɫɤɨɥɶɤɨ�ɪɚɛɨɬ��
ɩɨɤɚɡɚɜɲɢɯ�ɧɟɨɞɧɨɡɧɚɱɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɚɧɚɥɢɡ�
ɡɪɢɬɟɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɩɪɢ� Ɋɋ� ɢ� ɨɰɟɧɤɚ� ɬɨɥɳɢɧɵ� ɢ� ɬɨɬɚɥɶɧɨɝɨ�
ɨɛɴɟɦɚ�ɦɚɤɭɥɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɟɪɟɧɟɫɟɧɧɨɝɨ�ɨɩɬɢɱɟɫɤɨɝɨ�ɧɟɜɪɢɬɚ�
�Ɉɇ�� ɢ� ɬɹɠɟɫɬɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɨɞɢɥɫɹ�
ɚɧɚɥɢɡ� ���� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɨɫɬɨɜɟɪɧɵɦ� ɞɢɚɝɧɨɡɨɦ�
©Ɋɟɦɢɬɬɢɪɭɸɳɢɣ�ɪɚɫɫɟɹɧɧɵɣ� ɫɤɥɟɪɨɡª�� ɧɚɛɥɸɞɚɸɳɢɯɫɹ� ɜ�ɇɚɭɱɧɨ�
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ� ɰɟɧɬɪɟ� ɩɨ� Ɋɋ� ɝ�� Ʉɚɡɚɧɢ�� ɋɪɟɞɢ� ɧɢɯ� ��� ɦɭɠɱɢɧ�
ɢ� ��� ɠɟɧɳɢɧɚ�� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ±� ����� ɝɨɞɚ�� ɫɪɟɞɧɹɹ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� Ɋɋ� ±� �� ɥɟɬ�� ��� ɩɚɰɢɟɧɬɚɦ� ɢɡ� ɨɛɳɟɣ� ɝɪɭɩɩɵ�
�ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ��� ɝɨɞ�� ɫɪɟɞɧɹɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɡɚɛɨɥɟɜɚɧɢɹ�
�� ɥɟɬ�� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɨɩɬɢɱɟɫɤɚɹ� ɤɨɝɟɪɟɧɬɧɚɹ� ɬɨɦɨɝɪɚɮɢɹ� �ɈɄɌ��
ɧɚ� ɚɩɩɚɪɚɬɟ� ©6WUDWXV� 2&7� �����ª�� Ɉɰɟɧɢɜɚɥɢɫɶ� ɬɨɥɳɢɧɚ� ɮɨɜɟɚ� ɢ�
ɬɨɬɚɥɶɧɵɣ�ɨɛɴɟɦ�ɦɚɤɭɥɵ��ɋ�ɰɟɥɶɸ�ɚɧɚɥɢɡɚ�ɫɨɫɬɨɹɧɢɹ�ɦɚɤɭɥɵ�ɛɵɥɢ�
ɫɨɡɞɚɧɵ� ɞɜɟ� ɨɞɧɨɪɨɞɧɵɟ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ�� ��ɹ� ɝɪɭɩɩɚ� ɜɤɥɸɱɢɥɚ�
�� ɩɚɰɢɟɧɬɨɜ� ɛɟɡ� ɩɟɪɟɧɟɫɟɧɧɨɝɨ� Ɉɇ�� ��ɹ� ɝɪɭɩɩɚ� ɫɨɫɬɨɹɥɚ� ɢɡ� ��
ɠɟɧɳɢɧ� ɫ� ɩɟɪɟɧɟɫɟɧɧɵɦ� Ɉɇ� ɜ� ɚɧɚɦɧɟɡɟ�� ɇɟɜɪɨɥɨɝɢɱɟɫɤɢɣ� ɫɬɚɬɭɫ�
ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɩɚɰɢɟɧɬɨɜ� ɨɰɟɧɢɜɚɥɫɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ([SDQGHG�
'LVDELOLW\�6WDWXV�6FDOH��('66���ɫɪɟɞɧɢɣ�ɛɚɥɥ�ɫɨɫɬɚɜɢɥ������Ɋɟɡɭɥɶɬɚɬɵ��
ȼ�ɯɨɞɟ�ɚɧɚɥɢɡɚ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ���ɢɡ�����ɩɚɰɢɟɧɬɨɜ��������ɢɦɟɥɢ�
ɪɚɧɧɢɣ�ɞɟɛɸɬ�Ɋɋ��ɞɨ����ɥɟɬ��ɢ����������ɩɚɰɢɟɧɬɚ�ɢɦɟɥɢ�ɩɨɡɞɧɟɟ�ɧɚɱɚɥɨ�
�ɩɨɫɥɟ� ��� ɥɟɬ��� Ɉɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɚɹ� ɫɢɦɩɬɨɦɚɬɢɤɚ� ɧɚɛɥɸɞɚɥɚɫɶ� ɭ�
������ɩɚɰɢɟɧɬɨɜ��ɉɪɢ�ɷɬɨɦ�ɞɢɩɥɨɩɢɹ�ɜɵɹɜɥɹɥɚɫɶ�ɭ�������ɛɨɥɶɧɵɯ��
ɧɢɫɬɚɝɦ�ɜ�������ɫɥɭɱɚɟɜ��Ɉɇ�ɜ�ɚɧɚɦɧɟɡɟ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɫɹ�ɭ��������ɍ�
���ɛɨɥɶɧɵɯ���������ɡɚɛɨɥɟɜɚɧɢɟ�ɞɟɛɸɬɢɪɨɜɚɥɨ�ɫ�Ɉɇ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�
ɞɟɛɸɬɚ�Ɋɋ�ɩɪɢ�ɷɬɨɦ�ɫɨɫɬɚɜɢɥ������ɝɨɞɚ��ȼ�����Ɉɇ�ɛɵɥ�ɤɚɤ�ɜɚɪɢɚɧɬ�
ɨɛɨɫɬɪɟɧɢɹ�Ɋɋ��ȼ�����ɫɥɭɱɚɟɜ�Ɉɇ�ɧɨɫɢɥ�ɪɟɰɢɞɢɜɢɪɭɸɳɢɣ�ɯɚɪɚɤɬɟɪ��
ɢ�ɫɪɟɞɧɹɹ�ɱɚɫɬɨɬɚ�ɪɟɰɢɞɢɜɨɜ�ɫɨɫɬɚɜɢɥɚ�����ɫɨ�ɫɪɟɞɧɢɦ�ɩɪɨɦɟɠɭɬɤɨɦ�
ɦɟɠɞɭ�ɪɟɰɢɞɢɜɚɦɢ�����ɝɨɞɚ��ɍ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɪɚɧɧɢɦ�ɞɟɛɸɬɨɦ�Ɋɋ�Ɉɇ�
ɜɵɹɜɥɹɥɫɹ�ɜ�����ɫɥɭɱɚɹɯ��ɇɚɢɛɨɥɟɟ�ɯɚɪɚɤɬɟɪɧɵɦɢ�ɫɢɦɩɬɨɦɚɦɢ�Ɉɇ�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɛɵɥɢ��ɫɧɢɠɟɧɢɟ�ɨɫɬɪɨɬɵ�ɡɪɟɧɢɹ�±��������ɛɨɥɶ�ɡɚ�ɝɥɚɡɨɦ�
±��������ɫɭɠɟɧɢɟ�ɩɨɥɟɣ�ɡɪɟɧɢɹ�±��������ɫɤɨɬɨɦɵ�±��������ɍ�������
ɩɚɰɢɟɧɬɨɜ��ɩɟɪɟɧɟɫɲɢɯ�Ɉɇ��ɮɭɧɤɰɢɹ�ɨɪɝɚɧɚ�ɡɪɟɧɢɹ�ɜɨɫɫɬɚɧɨɜɢɥɚɫɶ�
ɩɨɥɧɨɫɬɶɸ��ȼ�������ɫɥɭɱɚɟɜ�ɨɫɬɪɨɬɚ�ɡɪɟɧɢɹ�ɜɨɫɫɬɚɧɨɜɢɥɚɫɶ�ɱɚɫɬɢɱɧɨ�
ɢ� ɛɵɥ� ɜɵɫɬɚɜɥɟɧ� ɞɢɚɝɧɨɡ� ©ɑɚɫɬɢɱɧɚɹ� ɚɬɪɨɮɢɹ� ɡɪɢɬɟɥɶɧɨɝɨ� ɧɟɪɜɚª��
ɉɨɪɚɠɟɧɢɟ�ɨɛɨɢɯ�ɡɪɢɬɟɥɶɧɵɯ�ɧɟɪɜɨɜ�ɧɚɛɥɸɞɚɥɨɫɶ�ɜ�������ɫɥɭɱɚɟɜ��

ɨɞɧɨɫɬɨɪɨɧɧɢɣ� ɩɪɨɰɟɫɫ� ɜɵɹɜɥɹɥɫɹ� ɭ� ������ ɛɨɥɶɧɵɯ�� ɉɪɢ� ɚɧɚɥɢɡɟ�
ɫɨɫɬɨɹɧɢɹ�ɦɚɤɭɥɵ�ɫɪɟɞɧɹɹ�ɬɨɥɳɢɧɚ�ɮɨɜɟɚ�ɜ�ɝɪɭɩɩɟ�ɛɟɡ�Ɉɇ�ɫɨɫɬɚɜɢɥɚ�
���� ɦɤɦ�� ɉɨɤɚɡɚɬɟɥɶ� ɬɨɥɳɢɧɵ� ɦɚɤɭɥɵ� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɩɟɪɟɧɟɫɟɧɧɵɦ�Ɉɇ�ɢɦɟɥ�ɬɟɧɞɟɧɰɢɸ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�±�����ɦɤɦ��Ɍɨɬɚɥɶɧɵɣ�
ɨɛɴɟɦ�ɦɚɤɭɥɵ�ɛɵɥ�ɦɟɧɶɲɟ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɟɪɟɧɟɫɟɧɧɵɦ�Ɉɇ�±������
ɦɦ�ɩɪɨɬɢɜ������ɦɦ�ɭ�ɛɨɥɶɧɵɯ�Ɋɋ�ɛɟɡ�ɩɟɪɟɧɟɫɟɧɧɨɝɨ�Ɉɇ��ɉɨɞɨɛɧɚɹ�
ɠɟ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɷɬɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɜ�
ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɫ� ɛɚɥɥɨɦ� ɩɨ�ɲɤɚɥɟ� ('66� �� ɢ� ɛɨɥɟɟ�� ȿɫɥɢ� ɞɚɧɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ�ɜ�ɝɪɭɩɩɟ�ɫ�ɛɚɥɥɨɦ�('66���ɢ�ɦɟɧɟɟ�ɫɨɫɬɚɜɢɥ������ɦɦ��ɬɨ�
ɩɪɢ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɨɦ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ� ɞɟɮɢɰɢɬɟ� ±� ����� ɦɦ�� ɉɪɢ�
ɚɧɚɥɢɡɟ� ɫɨɫɬɨɹɧɢɹ� ɬɨɥɳɢɧɵ� ɮɨɜɟɚ� ɢ� ɬɨɬɚɥɶɧɨɝɨ� ɨɛɴɟɦɚ� ɦɚɤɭɥɵ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɨɥɚ�� ɤɨɥɢɱɟɫɬɜɚ� ɨɛɨɫɬɪɟɧɢɣ�� ɜɨɡɪɚɫɬɚ� ɩɚɰɢɟɧɬɨɜ�
ɨɫɨɛɵɯ�ɪɚɡɥɢɱɢɣ�ɜ�ɝɪɭɩɩɚɯ�ɫɪɚɜɧɟɧɢɹ�ɧɟ�ɜɵɹɜɥɟɧɨ��ȼɵɜɨɞɵ��Ɉɇ�ɩɪɢ�
Ɋɋ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɧɨɫɢɬ�ɨɞɧɨɫɬɨɪɨɧɧɢɣ�ɯɚɪɚɤɬɟɪ��ɍ�������
ɩɚɰɢɟɧɬɨɜ� Ɉɇ� ɹɜɥɹɟɬɫɹ� ɩɪɢɡɧɚɤɨɦ� ɞɟɛɸɬɚ� Ɋɋ� ɢ� ɜ� ɬɪɟɬɢ� ɫɥɭɱɚɟɜ�
ɦɨɠɟɬ�ɧɨɫɢɬɶ�ɪɟɰɢɞɢɜɢɪɭɸɳɢɣ�ɯɚɪɚɤɬɟɪ��Ɉɇ�ɤɚɤ�ɞɟɛɸɬ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɱɚɳɟ� ɜɫɬɪɟɱɚɟɬɫɹ� ɩɪɢ� ɧɚɱɚɥɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� ��� ɥɟɬ��ɉɨ�
ɪɟɡɭɥɶɬɚɬɚɦ� ɈɄɌ� ɩɨɫɥɟ� ɩɟɪɟɧɟɫɟɧɧɨɝɨ� Ɉɇ� ɢɦɟɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɭɦɟɧɶɲɟɧɢɸ� ɬɨɬɚɥɶɧɨɝɨ� ɨɛɴɟɦɚ� ɦɚɤɭɥɵ�� ȼɵɹɜɥɟɧɢɟ� ɬɟɧɞɟɧɰɢɢ� ɤ�
ɭɦɟɧɶɲɟɧɢɸ�ɞɚɧɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɜɵɫɨɤɢɦ�ɛɚɥɥɨɦ�('66��
ɜɨɡɦɨɠɧɨ��ɹɜɥɹɟɬɫɹ�ɩɨɤɚɡɚɬɟɥɟɦ�ɞɟɝɟɧɟɪɚɬɢɜɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɩɪɢ�Ɋɋ��
Ɉɬɫɭɬɫɬɜɢɟ� ɡɧɚɱɢɦɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɬɨɥɳɢɧɟ� ɮɨɜɟɚ� ɜ� ɢɫɫɥɟɞɭɟɦɵɯ�
ɝɪɭɩɩɚɯ�ɫɬɚɜɢɬ�ɩɨɞ�ɫɨɦɧɟɧɢɟ�ɩɪɢɦɟɧɟɧɢɟ�ɞɚɧɧɨɣ�ɦɟɬɨɞɢɤɢ�ɩɪɢ�Ɋɋ��
Ɉɞɧɚɤɨ� ɧɟɡɧɚɱɢɬɟɥɶɧɨɫɬɶ� ɪɚɡɥɢɱɢɣ� ɜ� ɪɟɡɭɥɶɬɚɬɚɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ�
ɝɪɭɩɩɚɯ�ɫɪɚɜɧɟɧɢɹ��ɦɚɥɚɹ�ɜɵɛɨɪɤɚ�ɩɚɰɢɟɧɬɨɜ�ɞɢɤɬɭɸɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɩɪɨɜɟɞɟɧɢɹ�ɞɚɥɶɧɟɣɲɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜ�ɷɬɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�
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VHFRQG�JURXS� LQFOXGHG���ZRPHQ�ZLWK�SDVW�KLVWRU\�RI�21��1HXURORJLFDO�
VWDWXV�RI�WKHVH�SDWLHQWV�ZDV�DVVHVVHG�ZLWK�WKH�([SDQGHG�'LVDELOLW\�6WDWXV�
6FDOH� �('66�� DQG� WKH� DYHUDJH� VFRUH�ZDV� �����5HVXOWV�� ,Q� WKH� FRXUVH� RI�
VWXG\� LW�ZDV� IRXQG�RXW� WKDW���RI�����SDWLHQWV� �������KDG�DQ�HDUO\�RQVHW�
RI�WKH�06��XQWLO����\HDUV��DQG����������SDWLHQWV�KDG�ODWH�RQVHW��DIWHU����
\HDUV���9LVXDO� LPSDLUPHQW�ZDV� REVHUYHG� LQ� ������ RI� SDWLHQWV��'LSORSLD�
ZDV�GHWHFWHG�LQ�������RI�SDWLHQWV��Q\VWDJPXV�LQ�������RI�FDVHV��21�LQ�
������ FDVHV�� ,Q� ��� SDWLHQWV� �������� WKH� GLVHDVH� GHEXWHG�ZLWK�21�� WKH�
DYHUDJH�DJH�RI�WKH�GHEXW�ZDV������\HDUV��,Q�����21�ZDV�DV�DQ�RSWLRQ�RI�
H[DFHUEDWLRQ��,Q�����WKH�W\SH�RI�WKH�21�ZDV�D�UHFXUUHQW��DQG�WKH�DYHUDJH�
UHFXUUHQFH� UDWH� ZDV� ���� ZLWK� DQ� DYHUDJH� LQWHUYDO� EHWZHHQ� UHODSVHV� ����
\HDUV��21�ZDV�GHWHFWHG�LQ�����RI�SDWLHQWV�ZLWK�HDUO\�RQVHW�06��7KH�PRVW�
FRPPRQ� V\PSWRPV� RI�21�ZHUH�� GHFUHDVHG� YLVXDO� DFXLW\� ��������� SDLQ�
EHKLQG�WKH�H\H����������YLVXDO�¿HOG�QDUURZLQJ����������VFRWRPD��������
FDVHV���9LVXDO� IXQFWLRQ�ZDV� UHVWRUHG� FRPSOHWHO\� LQ� ������ SDWLHQWV�ZLWK�
SDVW�KLVWRU\�RI�21��9LVXDO�DFXLW\�UHFRYHUHG�SDUWLDOO\�LQ�������RI�SDWLHQWV�
ZLWK�GLDJQRVHG�³SDUWLDO�RSWLF�DWURSK\´�� ,PSDLUPHQW�RI�ERWK�RSWLF�QHUYHV�
ZDV�REVHUYHG�LQ�������RI�FDVHV��XQLODWHUDO�SURFHVV�LQ�������RI�SDWLHQWV��
$QDO\VLV� RI�PDFXODU� FRQGLWLRQ� VKRZV� WKDW� WKH� DYHUDJH� IRYHDO� WKLFNQHVV�
LQ�WKH�JURXS�ZLWKRXW�21�LV�����PLFURQV��)RYHDO�WKLFNQHVV�LQ�WKH�VHFRQG�
JURXS�RI�SDWLHQWV�ZLWK�21�WHQGHG�WR�LQFUHDVH�±�����PLFURQV��7RWDO�PDFXODU�
YROXPH�ZDV�OHVV�LQ�SDWLHQWV�ZLWK�SDVW�21������PP��DJDLQVW������PP�LQ�
SDWLHQWV�ZLWKRXW�21��7KH�VDPH�WHQGHQF\�LQ�WKLV�LQGLFDWRU�ZDV�UHJLVWHUHG�
LQ�WKH�JURXS�RI�SDWLHQWV�ZLWK�('66�VFRUH���RU�PRUH��7KLV�LQGLFDWRU�LQ�WKH�
JURXS�ZLWK�('66�VFRUHV���RU� OHVV�ZDV������PP��%XW�PRUH�SURQRXQFHG�
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QHXURORJLFDO�GH¿FLW� WRWDO�PDFXODU�YROXPH�ZDV������PP��$QDO\VLV�RI� WKH�
IRYHDO�WKLFNQHVV�DQG�WRWDO�PDFXODU�YROXPH�GHSHQGLQJ�RQ�JHQGHU��QXPEHU�
RI�H[DFHUEDWLRQV��WKH�SDWLHQW¶V�DJH�GLG�QRW�UHYHDO�DQ\�PDMRU�GLIIHUHQFHV�LQ�
WKH�FRPSDULVRQ�JURXSV��&RQFOXVLRQ��21�LQ�06�LQ�PRVW�FDVHV�LV�XQLODWHUDO��
,Q�������RI�SDWLHQWV�21�LV�D�VLJQ�RI�GHEXW�RI�06�DQG�LQ�D�WKLUG�RI�FDVHV�
FDQ�EH�UHFXUUHQW��21�DV�D�GLVHDVH¶V�GHEXW�LV�PRUH�FRPPRQ�LQ�HDUO\�RQVHW�
RI�WKH�06�EHIRUH�WKH�DJH�RI�����$FFRUGLQJ�WR�WKH�2&7�UHVXOWV�WKHUH�LV�D�
WHQGHQF\�WR�UHGXFH�WKH�WRWDO�PDFXODU�YROXPH�DIWHU�SDVW�21��,GHQWL¿FDWLRQ�
RI�D�GHFUHDVLQJ�WUHQG�LQ�WKLV�LQGLFDWRU�LQ�SDWLHQWV�ZLWK�KLJK�JUDGH�('66��
SHUKDSV� DQ� LQGLFDWRU� RI� GHJHQHUDWLYH� SURFHVVHV� LQ� 06�� 1R� VLJQL¿FDQW�
FKDQJHV�LQ�WKH�IRYHDO�WKLFNQHVV�LQ�WKH�VWXGLHG�JURXSV�TXHVWLRQHG�WKH�XVH�RI�
WKLV�WHFKQLTXH�LQ�06��+RZHYHU��D�VOLJKW�GLIIHUHQFH�LQ�WKH�UHVXOWV�RI�VWXGLHV�
LQ� WKH� FRPSDULVRQ� JURXSV�� WKH� VPDOO� VDPSOH� RI� SDWLHQWV�� PDNHV� IXUWKHU�
UHVHDUFK�LQ�WKLV�GLUHFWLRQ�

ɋɌɊɍɄɌɍɊȺ�ɇȺɁɇȺɑȿɇɂə�ɅȿɄȺɊɋɌȼȿɇɇɕɏ�
ɉɊȿɉȺɊȺɌɈȼ�ɉɊɂ�ȺɅɅȿɊȽɂɑȿɋɄɈɆ�ɄɈɇɔɘɇɄɌɂȼɂɌȿ
ɂ�ɂ��Ɍɟɦɢɪɛɭɥɚɬɨɜ��Ⱥ�ɒ��Ⱦɭɛɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱦ�ɒ��Ⱦɭɛɢɧɚ
Ⱥɫɬɪɚɯɚɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ⱥɫɬɪɚɯɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɜ� ɦɢɪɟ� ɨɬɦɟɱɚɟɬɫɹ� ɪɨɫɬ� ɱɢɫɥɚ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɝɥɚɡ� ɚɥɥɟɪɝɢɱɟɫɤɨɝɨ� ɯɚɪɚɤɬɟɪɚ��
ɋɟɝɨɞɧɹ�ɚɥɥɟɪɝɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɝɥɚɡ�ɫɬɪɚɞɚɟɬ�ɨɬ����ɞɨ�����
ɧɚɫɟɥɟɧɢɹ�ɜɫɟɯ�ɫɬɪɚɧ�ɦɢɪɚ��ɱɬɨ�ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɱɢɧ�ɭɯɭɞɲɟɧɢɹ�
ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ��ɗɬɨ�ɞɢɤɬɭɟɬ�ɩɨɢɫɤ�ɧɨɜɵɯ�ɩɭɬɟɣ�ɪɟɲɟɧɢɹ�
ɩɪɨɛɥɟɦɵ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ɪɚɰɢɨɧɚɥɶɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɯ�
ɚɧɬɢɚɥɥɟɪɝɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɰɟɧɢɬɶ�ɫɬɪɭɤɬɭɪɭ�
ɧɚɡɧɚɱɟɧɢɹ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɛɨɥɶɧɵɦ� ɫ� ɚɥɥɟɪɝɢɱɟɫɤɢɦ�
ɤɨɧɴɸɧɤɬɢɜɢɬɨɦ��ȺɄ��ɢ�ɫɨɨɬɜɟɬɫɬɜɢɟ�ɢɯ�ɫɭɳɟɫɬɜɭɸɳɢɦ�ɫɬɚɧɞɚɪɬɚɦ�
ɥɟɱɟɧɢɹ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ�����ɚɦɛɭɥɚɬɨɪɧɵɯ�
ɤɚɪɬ�ɩɚɰɢɟɧɬɨɜ�ɫ�ȺɄ��ɢɡ�ɧɢɯ����ɦɭɠɱɢɧ�ɢ����ɠɟɧɳɢɧ��ɧɚɯɨɞɢɜɲɢɯɫɹ�
ɩɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɚɥɥɟɪɝɨɥɨɝɚ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ɫɨɫɬɚɜɢɥ�
�����ɝɨɞɚ��ɂɡɭɱɚɥɢ�ɫɬɪɭɤɬɭɪɭ�ɢ�ɨɛɴɟɦ�ɧɚɡɧɚɱɟɧɧɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɢ�
ɥɟɱɟɧɢɹ� ɢ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɢɯ� ɫɭɳɟɫɬɜɭɸɳɢɦ� ɫɬɚɧɞɚɪɬɚɦ�� Ɋɟɡɭɥɶɬɚɬɵ��
ȺɄ�ɫɨɩɪɨɜɨɠɞɚɥ�ɛɪɨɧɯɢɚɥɶɧɭɸ�ɚɫɬɦɭ�ɜ������ɫɥɭɱɚɟɜ��ɚɥɥɟɪɝɢɱɟɫɤɢɣ�
ɪɢɧɢɬ� ±� ɜ� ������� ɛɪɨɧɯɢɚɥɶɧɭɸ� ɚɫɬɦɭ� ɢ� ɚɥɥɟɪɝɢɱɟɫɤɢɣ� ɪɢɧɢɬ�
ɨɞɧɨɜɪɟɦɟɧɧɨ� ±� ɜ� ������� ɞɪɭɝɢɟ� ɚɥɥɟɪɝɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ� ±� ɜ�
����� ɫɥɭɱɚɟɜ��Ⱦɢɚɝɧɨɡ�ȺɄ�ɩɨɫɬɚɜɥɟɧ� ɚɥɥɟɪɝɨɥɨɝɨɦ� ɜ� ���� ɫɥɭɱɚɟɜ��
ɨɮɬɚɥɶɦɨɥɨɝɨɦ� ±� ɜ� ����� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɧɚɡɧɚɱɟɧɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɧɚ� ,Jȿ�� ɧɚɤɨɠɧɵɟ� ɪɟɚɤɰɢɢ� ɧɚ� ɚɥɥɟɪɝɟɧɵ�� Ⱥɧɬɢɬɟɥɚ� ɤ� ɚɧɬɢɝɟɧɚɦ�
ɪɚɫɬɢɬɟɥɶɧɨɝɨ�� ɠɢɜɨɬɧɨɝɨ� ɢ� ɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ�
�ɫɩɟɰɢɮɢɱɟɫɤɢɟ� ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɵ�� ɜɵɹɜɥɟɧɵ� ɭ� ���� ɛɨɥɶɧɵɯ��
ɐɢɬɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɚɡɤɨɜ�ɨɬɩɟɱɚɬɤɨɜ� ɫ� ɤɨɧɴɸɧɤɬɢɜɵ�
ɢ� ɜɡɹɬɢɟ� ɦɚɡɤɨɜ� ɫɨɞɟɪɠɢɦɨɝɨ� ɤɨɧɴɸɧɤɬɢɜɚɥɶɧɨɣ� ɩɨɥɨɫɬɢ� ɞɥɹ�
ɦɢɤɪɨɫɤɨɩɢɢ�� ɚ� ɬɚɤɠɟ� ɬɟɫɬɵ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɥɢɦɮɨɰɢɬɨɜ� ɢ�
ɞɟɝɪɚɧɭɥɹɰɢɢ� ɛɚɡɨɮɢɥɨɜ� ɧɟ� ɛɵɥɢ� ɧɚɡɧɚɱɟɧɵ�� ɇɚɡɧɚɱɚɥɢɫɶ�
ɚɧɬɢɚɥɥɟɪɝɢɱɟɫɤɢɟ� ɩɪɟɩɚɪɚɬɵ� ɤɚɤ� ɦɟɫɬɧɨɝɨ�� ɬɚɤ� ɢ� ɫɢɫɬɟɦɧɨɝɨ�
ɞɟɣɫɬɜɢɹ��ɞɥɹ�ɩɟɪɨɪɚɥɶɧɨɝɨ�ɩɪɢɟɦɚ���ɉɚɰɢɟɧɬɵ�ɩɨɥɭɱɚɥɢ�ɧɟɫɤɨɥɶɤɨ�
ɩɪɟɩɚɪɚɬɨɜ� ɨɞɧɨɜɪɟɦɟɧɧɨ�� ���� ɩɚɰɢɟɧɬɨɜ� ɧɚɡɧɚɱɟɧɨ� �� ɩɪɟɩɚɪɚɬɚ��
���� ±� ��� ɨɫɬɚɥɶɧɵɟ� ɩɨɥɭɱɚɥɢ� �±�� ɩɪɟɩɚɪɚɬɨɜ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ�
ɧɚɡɧɚɱɟɧɵ� ɝɥɚɡɧɵɟ� ɤɚɩɥɢ�� ɤɪɨɦɨɧɵ� �ɤɪɨɦɨɝɟɤɫɚɥ� ���� ±� �����
ɝɥɸɤɨɤɨɪɬɢɤɨɫɬɟɪɨɢɞɵ��ɞɟɤɫɚɦɟɬɚɡɨɧ�������±������ɚɧɬɢɝɢɫɬɚɦɢɧɧɵɟ�
ɩɪɟɩɚɪɚɬɵ��ɨɩɚɬɚɧɨɥ�������±������Ⱥɧɬɢɝɢɫɬɚɦɢɧɧɵɟ�ɩɪɟɩɚɪɚɬɵ�ɞɥɹ�
ɩɪɢɟɦɚ�ɜɧɭɬɪɶ�ɧɚɡɧɚɱɟɧɵ�ɜ������ɫɥɭɱɚɟɜ��ɢɡ�ɧɢɯ�ɰɟɬɢɪɢɡɢɧ��ɰɟɬɪɢɧ��
±� ɜ� ����� ɞɟɡɥɨɪɚɬɚɞɢɧ� �ɷɪɢɭɫ�� ±� ɜ� ����� ɥɟɜɨɰɢɬɟɪɢɡɢɧ� �ɤɫɢɡɚɥ��
±� ɜ� �����ɦɟɛɝɢɞɪɨɥɢɧ� �ɞɢɚɡɚɥɢɧ�� ±� ɜ� ���� ɫɥɭɱɚɟɜ�� ɩɨ� ��� ɫɥɭɱɚɟɜ�
ɩɪɢɯɨɞɢɥɢɫɶ� ɧɚ� ɧɚɡɧɚɱɟɧɢɹ� ɤɟɬɨɬɢɮɟɧɚ�� ɥɨɪɚɬɚɞɢɧɚ� �ɥɨɪɚɝɟɤɫɚɥ���
ɮɟɤɫɨɮɟɧɚɞɢɧɚ� �ɬɟɥɮɚɫɬ��� Ⱦɪɭɝɢɟ� ɥɟɤɚɪɫɬɜɟɧɧɵɟ� ɩɪɟɩɚɪɚɬɵ��
ɮɭɬɢɤɨɡɨɧɚ�ɮɭɪɨɚɬ��ɚɜɚɦɢɫ��ɧɚɡɧɚɱɟɧ�����ɩɚɰɢɟɧɬɨɜ��ɛɟɤɥɚɦɟɬɚɡɨɧ�
�ɧɚɫɨɛɟɤ�� ±� ����� ɦɨɦɟɬɚɡɨɧ� �ɧɚɡɨɧɟɤɫ�� ±� ����� ɛɟɪɨɞɭɚɥ� ±� �����
ɩɨɥɢɞɟɤɫɚ� ɫ� ɮɟɧɢɥɷɮɪɢɧɨɦ� ±� ���� ɬɟɨɩɟɤ� ɢ� ɤɥɚɪɢɬɪɨɦɢɰɢɧ� ±� ���
ɩɚɰɢɟɧɬɨɜ�ɫ�ɫɨɩɭɬɫɬɜɭɸɳɢɦ�ɨɛɨɫɬɪɟɧɢɟɦ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɛɪɨɧɯɢɬɚ��ȼ�
�����ɫɥɭɱɚɟɜ�ɛɵɥɢ�ɧɚɡɧɚɱɟɧɵ�ɫɨɥɟɜɵɟ�ɪɚɫɬɜɨɪɵ�©ɋɚɥɢɧª��©Ⱦɨɥɮɢɧª��
©Ⱥɤɜɚ�Ɇɚɪɢɫª�ɞɥɹ�ɩɪɨɦɵɜɚɧɢɹ�ɩɨɥɨɫɬɢ�ɧɨɫɚ��ȼɵɜɨɞɵ��ȼ�ɪɟɚɥɶɧɨɣ�
ɩɪɚɤɬɢɤɟ� ɥɟɱɟɧɢɟ� ɚɥɥɟɪɝɢɱɟɫɤɨɝɨ� ɤɨɧɴɸɧɤɬɢɜɢɬɚ� ɜ� ɚɦɛɭɥɚɬɨɪɧɵɯ�
ɭɫɥɨɜɢɹɯ�ɨɬɥɢɱɚɟɬɫɹ�ɨɬ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɤɥɢɧɢɱɟɫɤɢɯ�ɪɟɤɨɦɟɧɞɚɰɢɣ��
ɉɪɨɜɨɞɢɬɫɹ� ɧɟɩɨɥɧɵɣ� ɨɛɴɟɦ� ɥɚɛɨɪɚɬɨɪɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɛɨɥɶɧɵɯ�� ɢɦɟɸɬ� ɦɟɫɬɨ� ɧɚɡɧɚɱɟɧɢɹ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɫɪɟɞɫɬɜ� ɫ�
ɧɟɞɨɤɚɡɚɧɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ�� ɚɧɬɢɝɢɫɬɚɦɢɧɧɵɯ�
ɩɪɟɩɚɪɚɬɨɜ� ,� ɩɨɤɨɥɟɧɢɹ�� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ� ɩɪɢɦɟɧɟɧɢɟ�
ɝɥɸɤɨɤɨɪɬɢɤɨɫɬɟɪɨɢɞɨɜ�
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&21-81&7,9,7,6
,�,��7HPLUEXODWRY��$�6��'XELQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��'�6��'XELQD
$VWUDNKDQ�6WDWH�0HGLFDO�$FDGHP\��$VWUDNKDQ��5XVVLD

,QWURGXFWLRQ��,Q�UHFHQW�\HDUV�WKH�QXPEHU�RI�LQÀDPPDWRU\�GLVHDVHV�RI�WKH�
H\H� RI� DQ� DOOHUJLF� QDWXUH� KDV� LQFUHDVHG� LQ� WKH�ZRUOG��7RGD\� IURP� ��� WR�
����RI�WKH�SRSXODWLRQ�RI�DOO�FRXQWULHV�RI�WKH�ZRUOG��VXIIHUV�IURP�DOOHUJLF�
GLVHDVHV�� VR� LW� LV� RQH� RI� WKH� UHDVRQV� IRU� WKH� GHWHULRUDWLRQ� RI� WKH� TXDOLW\�
RI�SDWLHQWV¶� OLIH��,W�PDNHV�XV�VHDUFK�IRU�QHZ�VROXWLRQV�WR�WKH�SUREOHP��LQ�
SDUWLFXODU�� WKH� UDWLRQDO� XVH� RI� PRGHUQ� DQWLDOOHUJLF� DJHQWV�� $LP��$VVHVV�
WKH�VWUXFWXUH�RI�SUHVFULELQJ�IRU�SDWLHQWV�ZLWK�DOOHUJLF�FRQMXQFWLYLWLV��$&��
DQG�WKHLU�FRPSOLDQFH�ZLWK�PRGHUQ�VWDQGDUGV�RI�WUHDWPHQW��0DWHULDOV�DQG�
PHWKRGV��$QDO\]HG�����RXWSDWLHQWV¶� FDUG�RI�SDWLHQWV�ZLWK�$&��2I� WKHVH��
���RI�PHQ�DQG����RI�ZRPHQ��ZHUH�XQGHU�WKH�VXSHUYLVLRQ�RI�DQ�DOOHUJLVW��
$YHUDJH�DJH�RI�SDWLHQWV�ZDV������\HDUV��6WXGLHG�WKH�VWUXFWXUH�DQG�VFRSH�
RI� WKH�GHVLJQDWHG�H[DPLQDWLRQ�DQG� WUHDWPHQW��DQG� WKHLU�FRPSOLDQFH�ZLWK�
PRGHUQ� VWDQGDUGV��5HVXOWV��$&�DFFRPSDQLHG�EURQFKLDO� DVWKPD� LQ�������
DOOHUJLF� UKLQLWLV� LQ� ������ DVWKPD� DQG� DOOHUJLF� UKLQLWLV� VLPXOWDQHRXVO\� LQ�
�������RWKHU�DOOHUJLF�FRQGLWLRQV�RI�������'LDJQRVLV�$.�ZDV�SXW�LQ�����
E\� DOOHUJLVW� ����E\�RSKWKDOPRORJLVW��$OO� SDWLHQWV� DVVLJQHG� WR� VFUHHQLQJ�
IRU� ,J(�� VNLQ� UHDFWLRQV� WR� DOOHUJHQV�� /HYHO� RI� DQWLERGLHV� WR� DQWLJHQV� RI�
SODQW��DQLPDO�DQG�FKHPLFDO�RULJLQ��VSHFL¿F�LPPXQRJOREXOLQV�� LV�PDUNHG�
LQ�����RI�SDWLHQWV��&\WRORJLFDO�H[DPLQDWLRQ�RI�VPHDUV�DQG�FRQMXQFWLYDO�
VPHDUV�FRQWHQW�FRQMXQFWLYDO�FDYLW\�IRU�PLFURVFRS\��DV�ZHOO�DV�O\PSKRF\WH�
WUDQVIRUPDWLRQ� WHVWV� DQG� EDVRSKLO� GHJUDQXODWLRQ� KDV� EHHQ� DSSRLQWHG��
)RUPXODWLRQV�DUH�SUHVFULEHG�ERWK�IRU�WRSLFDO�WUHDWPHQW�LQ�WKH�IRUP�RI�H\H�
GURSV��LQWUDQDVDO�VSUD\V�DQG�IRU�V\VWHPLF�HIIHFWV�IRU�LQWDNH��6R���PHGLFLQH�
ZHUH�SUHVFULEH�IRU�����RI�SDWLHQWV����PHGLFLQH�IRU��������IRU�����DQG�
�� IRU�����RI�SDWLHQWV��(\H�GURSV� DVVLJQHG������RI� FDVHV�� DPRQJ� WKHP�
FURPRQHV� �NURPRJHNVDO� ���� IRU� ���� RI� SDWLHQWV�� JOXFRFRUWLFRVWHURLGV�
�GH[DPHWKDVRQH�������±������KLVWDPLQH�UHFHSWRU�EORFNHUV��DQWLKLVWDPLQHV�
�2SDWDQRO��������±������2UDO�DQWLKLVWDPLQHV�DUH�DVVLJQHG������RI�FDVHV��
LQFOXGLQJ�FHWLUL]LQH��7VHWULQ��=\UWHF��±������'HVORUDWDGLQH��$HULXV��±������
/HYRWVLWHUL]LQ��.VL]DO��±������0HEJLGUROLQ��'LD]DOLQ��±���������HDUFK�
DVVLJQHG� WR� NHWRWLIHQ�� ORUDWDGLQH� �/RUDJHNVDO��� IH[RIHQDGLQH� �7HOIDVW���
2WKHU�PHGLFDWLRQV��)XWLNR]RQD�IXURDWH��$YDPLV��DVVLJQHG�����RI�SDWLHQWV��
EHFORPHWKDVRQH��QDVREHN��±������PRPHWDVRQH��1DVRQH[��±������)ORPD[�
±�����3RO\GH[�ZLWK�SKHQ\OHSKULQH�±����� WHRSHN�DQG�&ODULWKURP\FLQ�±�
��� RI� SDWLHQWV� ZLWK� FRQFRPLWDQW� H[DFHUEDWLRQ� RI� FKURQLF� EURQFKLWLV��
,VRSULQRVLQH�±����RI�SDWLHQWV�ZLWK�FRQ¿UPHG�+69�FDUULDJH��,Q������RI�
FDVHV�ZHUH�DVVLJQHG�WR�VDOLQH��6DOLQH��'ROSKLQ�$TXD�0DULV�QDVDO�GRXFKH��
&RQFOXVLRQ�� ,Q� DFWXDO� SUDFWLFH�� WKH� WUHDWPHQW� RI� DOOHUJLF� FRQMXQFWLYLWLV�
LQ�DQ�RXWSDWLHQW�VHWWLQJ�GLIIHUV�IURP�WKH�H[LVWLQJ�FOLQLFDO�JXLGHOLQHV��7KH�
GUXJV�ZLWK�XQSURYHQ�FOLQLFDO�HI¿FDF\��DQWLKLVWDPLQHV�RQH�JHQHUDWLRQ�DUH�
SUHVFULEHG�� XQVDWLVIDFWRU\� XVHG� JOXFRFRUWLFRVWHURLGV�� ,QFRPSOHWH� VHW� RI�
ODERUDWRU\�H[DPLQDWLRQ�RI�SDWLHQWV�ZLWK�DOOHUJLF�H\H�OHVLRQV�DUH�KROG�
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ɂɁɍɑȿɇɂȿ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ɉɊɈȽɊȺɆɆɕ�
ɊȿȺȻɂɅɂɌȺɐɂɂ�ȾɅə�ȾȿɌȿɃ�ȾɈɒɄɈɅɖɇɈȽɈ�ȼɈɁɊȺɋɌȺ�
ɋ�ɆɂɈɄȺɊȾɂɈȾɂɋɌɊɈɎɂəɆɂ
Ɉ�ȼ��Ƚɚɩɨɧɟɧɤɨ��Ⱦ�ȼ��Ɇɚɪɬɵɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ɉ�ȼ��ɋɚɦɨɯɜɚɥ
Ȼɟɥɨɪɭɫɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɇɢɧɫɤ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� Ɇɢɨɤɚɪɞɢɨɞɢɫɬɪɨɮɢɢ� ±� ɝɪɭɩɩɚ� ɜɬɨɪɢɱɧɵɯ� ɩɨɪɚɠɟɧɢɣ�
ɫɟɪɞɰɚ�� ɨɫɧɨɜɨɣ� ɤɨɬɨɪɵɯ� ɹɜɥɹɸɬɫɹ� ɧɟ� ɫɜɹɡɚɧɧɵɟ� ɫ� ɜɨɫɩɚɥɟɧɢɟɦ��
ɨɩɭɯɨɥɶɸ�ɢɥɢ�ɩɟɪɜɢɱɧɨɣ�ɞɟɝɟɧɟɪɚɰɢɟɣ�ɧɚɪɭɲɟɧɢɹ�ɨɛɦɟɧɚ�ɜɟɳɟɫɬɜ�
ɢ�ɞɟɮɢɰɢɬ�ɷɧɟɪɝɢɢ�ɜ�ɦɢɨɤɚɪɞɟ��ɩɪɢɜɨɞɹɳɢɟ�ɤ�ɨɛɪɚɬɢɦɨɣ�ɧɚ�ɪɚɧɧɢɯ�
ɫɬɚɞɢɹɯ�ɪɚɡɜɢɬɢɹ�ɞɢɫɬɪɨɮɢɢ�ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ�ɢ�ɤɥɟɬɨɤ�ɩɪɨɜɨɞɹɳɟɣ�
ɫɢɫɬɟɦɵ� ɫɟɪɞɰɚ�� ɱɬɨ� ɤɥɢɧɢɱɟɫɤɢ� ɩɪɨɹɜɥɹɟɬɫɹ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�
ɫɟɪɞɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� Ⱦɢɫɬɪɨɮɢɹ� ɦɢɨɤɚɪɞɚ� ɦɨɠɟɬ� ɧɚɛɥɸɞɚɬɶɫɹ�
ɭ�ɞɟɬɟɣ�ɥɸɛɨɝɨ�ɜɨɡɪɚɫɬɚ��ɞɚɠɟ�ɭ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ��Ɉɛɳɟɣ�ɩɪɨɛɥɟɦɨɣ�
ɞɥɹ� ɦɢɨɤɚɪɞɢɨɞɢɫɬɪɨɮɢɣ� ɭ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ� ɹɜɥɹɟɬɫɹ� ɫɧɢɠɟɧɢɟ�
ɩɨɤɚɡɚɬɟɥɟɣ� ɡɞɨɪɨɜɶɹ� ɢ� ɨɛɳɟɣ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɨɪɝɚɧɢɡɦɚ�� ɇɚ�
ɨɫɧɨɜɚɧɢɢ�ɷɬɨɝɨ�ɢɡɭɱɟɧɢɟ�ɷɬɨɣ�ɩɚɬɨɥɨɝɢɢ�ɢ�ɜɨɡɦɨɠɧɨɫɬɢ�ɟɟ�ɥɟɱɟɧɢɹ�
ɢ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɹɜɥɹɸɬɫɹ� ɚɤɬɭɚɥɶɧɵɦɢ�ɜɨɩɪɨɫɚɦɢ�ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ�
ɞɟɧɶ�� Ⱦɥɹ� ɭɥɭɱɲɟɧɢɹ� ɧɟɤɨɬɨɪɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�
ɞɟɬɟɣ�ɞɨɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�
ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ� ɫɩɟɰɢɚɥɶɧɚɹ� ɩɪɨɝɪɚɦɦɚ� ɪɟɚɛɢɥɢɬɚɰɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɜɥɢɹɧɢɟ� ɩɪɨɝɪɚɦɦɵ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɧɚ�
ɩɨɤɚɡɚɬɟɥɢ� ɩɫɢɯɨ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɢ� ɮɢɡɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɨɜ� ɞɟɬɟɣ�
ɞɨɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫ�ɦɢɨɤɚɪɞɢɨɞɢɫɬɪɨɮɢɹɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɨɞɢɥɨɫɶ�ɧɚ�ɛɚɡɟ�ȾɍɈ�©ɋɚɧɚɬɨɪɧɵɣ�ɹɫɥɢ�ɫɚɞ�ʋ����
ɞɥɹ�ɞɟɬɟɣ�ɫ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵª�ɝ��Ɇɢɧɫɤɚ��
Ȼɵɥɢ� ɫɮɨɪɦɢɪɨɜɚɧɵ� �� ɝɪɭɩɩɵ� ɞɟɬɟɣ� ɫ� ɦɢɨɤɚɪɞɢɨɞɢɫɬɪɨɮɢɹɦɢ�
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� �� ɥɟɬ�� ��ɹ� ±� ɤɨɧɬɪɨɥɶɧɚɹ� ±� ɞɟɬɢ�� ɫ� ɤɨɬɨɪɵɦɢ�
ɩɪɨɜɨɞɢɥɢɫɶ� ɬɨɥɶɤɨ� ɬɪɚɞɢɰɢɨɧɧɵɟ� ɦɟɬɨɞɵ� ɪɟɚɛɢɥɢɬɚɰɢɢ� �ɦɚɫɫɚɠ�
ɨɛɳɢɣ� ɢ� ɦɚɫɫɚɠ� ɫɬɨɩ�� ɜɢɬɚɦɢɧɨɬɟɪɚɩɢɹ�� ɮɢɬɨɬɟɪɚɩɢɹ�� ɥɟɱɟɛɧɚɹ�
ɮɢɡɤɭɥɶɬɭɪɚ��� ��ɹ� ±� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ�� ɜ� ɤɨɬɨɪɨɣ� ɫ� ɞɟɬɶɦɢ��
ɧɚɪɹɞɭ� ɫ� ɬɪɚɞɢɰɢɨɧɧɵɦɢ�� ɩɪɨɜɨɞɢɥɢɫɶ� ɫɩɟɰɢɚɥɶɧɵɟ� ɦɟɬɨɞɵ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�� ɜɤɥɸɱɚɸɳɢɟ� ɜ� ɫɟɛɹ� ɣɨɝɭ� ɢ�ɮɢɬɛɨɥ�ɝɢɦɧɚɫɬɢɤɭ��Ⱦɥɹ�
ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɝɪɚɦɦɵ� ɛɵɥɢ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɫɥɟɞɭɸɳɢɟ�
ɦɟɬɨɞɵ�� ɚɧɚɥɢɡ� ɧɚɭɱɧɨ�ɦɟɬɨɞɢɱɟɫɤɨɣ� ɥɢɬɟɪɚɬɭɪɵ�� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ�
�ɪɢɫɭɧɨɱɧɵɟ� ɬɟɫɬɵ�� ɬɟɫɬ� ɬɪɟɜɨɠɧɨɫɬɢ��� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɢɟ�
ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɢɡɦɟɪɟɧɢɟ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ��
ɱɚɫɬɨɬɵ� ɫɟɪɞɟɱɧɵɯ� ɫɨɤɪɚɳɟɧɢɣ�� ɞɢɧɚɦɨɦɟɬɪɢɹ�� ɚɧɬɪɨɩɨɦɟɬɪɢɹ���
ɬɟɫɬɢɪɨɜɚɧɢɟ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɮɢɡɢɱɟɫɤɨɣ� ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ� ɢ�
ɦɟɬɨɞ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɩɪɨɝɪɚɦɦɵ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɷɦɨɰɢɨɧɚɥɶɧɚɹ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɨɬɦɟɱɚɥɚɫɶ�
ɭ� �� ɞɟɬɟɣ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ�
ɷɦɨɰɢɨɧɚɥɶɧɨ� ɥɚɛɢɥɶɧɵɦɢ� ɨɤɚɡɚɥɢɫɶ� �� ɞɟɬɟɣ�� ɫɬɚɛɢɥɶɧɵɦɢ� ±� ��� ȼ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɟ� ɞɟɩɪɟɫɫɢɜɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɨɬɫɭɬɫɬɜɭɸɬ�
ɭ�ɜɫɟɯ�ɢɫɩɵɬɭɟɦɵɯ��ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɟ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɭ����ɢɡ����
ɞɟɬɟɣ��ɋɬɪɚɯɢ� ɭ� ɞɟɬɟɣ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɟ� ɧɟ� ɨɬɦɟɱɚɥɢɫɶ��
ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ��� ɱɟɥɨɜɟɤ��� Ⱥɝɪɟɫɫɢɜɧɨɫɬɶ�
ɩɪɟɨɛɥɚɞɚɥɚ� ɭ� ɞɟɬɟɣ� ɢɡ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ� ɞɨ� ɢ� ɩɨɫɥɟ�
ɷɤɫɩɟɪɢɦɟɧɬɚ�� Ⱥɧɬɢɫɨɰɢɚɥɶɧɵɟ� ɬɟɧɞɟɧɰɢɢ� ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ� ɬɨɥɶɤɨ�
ɭ�ɞɟɬɟɣ�ɢɡ�ɤɨɧɬɪɨɥɶɧɨɣ�ɝɪɭɩɩɵ����ɱɟɥɨɜɟɤ���ɍɪɨɜɟɧɶ�ɬɪɟɜɨɠɧɨɫɬɢ�ɜ�
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�ɝɪɭɩɩɟ�ɞɨɫɬɨɜɟɪɧɨ�ɫɧɢɡɢɥɫɹ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɭɪɨɜɧɹ�
ɮɢɡɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ�ɨɬɦɟɱɚɥɚɫɶ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ�
ɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɟ�� ɉɨɫɥɟ� ɡɚɜɟɪɲɟɧɢɹ� ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɩɨɥɭɱɟɧɨ� ɫɧɢɠɟɧɢɟ� ɦɚɫɫɵ� ɬɟɥɚ� ɭ� ɞɟɬɟɣ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ�
ɝɪɭɩɩɵ�� Ⱦɨ� ɧɚɱɚɥɚ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɭ� ���� ɞɟɬɟɣ� ɢɡ� ɷɬɨɣ� ɝɪɭɩɩɵ�
ɨɬɦɟɱɚɥɚɫɶ�ɢɡɛɵɬɨɱɧɚɹ�ɦɚɫɫɚ�ɬɟɥɚ��ɱɟɪɟɡ���ɦɟɫ�±�ɭ������Ɂɚ�ɩɟɪɢɨɞ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɬɨɥɶɤɨ� ɭ� ����� ɞɟɬɟɣ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ� ɝɪɭɩɩɵ�
ɨɬɦɟɱɚɥɢɫɶ�ɫɥɭɱɚɢ�ɨɫɬɪɵɯ�ɪɟɫɩɢɪɚɬɨɪɧɵɯ�ɢɧɮɟɤɰɢɣ��ɜ�ɤɨɧɬɪɨɥɶɧɨɣ�
ɝɪɭɩɩɟ� ±� ����� ȼɵɜɨɞɵ�� ɋɩɟɰɢɚɥɶɧɚɹ� ɩɪɨɝɪɚɦɦɚ� ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɨɤɚɡɚɥɚɫɶ� ɷɮɮɟɤɬɢɜɧɨɣ� ɢ� ɞɚɥɚ� ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� ���
Ⱦɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�ɥɢɱɧɨɫɬɧɨ�ɫɢɬɭɚɰɢɨɧɧɨɣ�ɬɪɟɜɨɝɢ�����
ɍɥɭɱɲɟɧɢɟ� ɧɟɤɨɬɨɪɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɫɢɯɨ�ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɫɬɚɬɭɫɚ�
ɞɟɬɟɣ�����ɍɜɟɥɢɱɟɧɢɟ�ɨɛɳɟɝɨ�ɭɪɨɜɧɹ�ɮɢɡɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ��
���Ɉɩɬɢɦɢɡɚɰɢɹ�ɭɪɨɜɧɹ�ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ��
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,QWURGXFWLRQ�� 0\RFDUGLDO� G\VWURSK\� LV� D� JURXS� RI� WKH� VHFRQG� GHIHDWV�
KHDUWV�� EDVLV� RI� ZKLFK� DUH� XQFRQQHFWHG� ZLWK� LQÀDPPDWLRQ�� WXPRXU� RU�
SULPDU\� GHJHQHUDWLRQ� RI� PHWDEROLF� GLVWXUEDQFH� DQG� GH¿FLW� HQHUJLHV� LQ�
P\RFDUGLXP��UHVXOWLQJ�LQ�FRQYHUWLEOH�RQ�WKH�HDUO\�VWDJHV�RI�GHYHORSPHQW�
G\VWURSK\� RI� FDUGLRP\RF\WHV� DQG� FDJHV� RI� FDUGLRQHFWRU� WKDW� FOLQLFDOO\�
VKRZV�XS�GLVRUGHUV�RI�FDUGLDF�DFWLYLW\��'\VWURSK\�RI�P\RFDUGLXP�FDQ�EH�
REVHUYHG�IRU�WKH�FKLOGUHQ�RI�DQ\�DJH��HYHQ�DW�QHZ�ERUQ��%\�D�JHQHUDO�LVVXH�
IRU�P\RFDUGLDO�G\VWURSK\�FKLOGUHQ�DQG�WHHQDJHUV�KDYH�D�GHFOLQH�RI�LQGH[HV�
RI�KHDOWK�DQG�JHQHUDO�VWDELOLW\�RI�RUJDQLVP��2Q�WKH�EDVLV�RI�LW�VWXG\�RI�WKLV�
SDWKRORJ\�DQG�SRVVLELOLW\�RI� LWV� WUHDWPHQW�DQG�UHKDELOLWDWLRQ�DUH�SUHVVLQJ�
TXHVWLRQV� WR�GDWH��)RU� WKH� LPSURYHPHQW�RI� VRPH� LQGH[HV�RI� WKH� VWDWH�RI�
KHDOWK�RI�FKLOGUHQ�RI�SUHVFKRRO�DJH�ZLWK�FDUGLRYDVFXODU�GLVHDVHV�WKH�VSHFLDO�
SURJUDP�RI� UHKDELOLWDWLRQ�ZDV�GHYHORSHG��$LP��7R�HVWLPDWH� LQÀXHQFH�RI�
WKH� SURJUDP� RI� UHKDELOLWDWLRQ� RQ� WKH� LQGH[HV� RI� SV\FKRHPRWLRQDO� DQG�
SK\VLFDO�VWDWXVHV�RI�FKLOGUHQ�RI�SUHVFKRRO�DJH�ZLWK�P\RFDUGLDO�G\VWURSK\��
0DWHULDOV�DQG�PHWKRGV��5HVHDUFK�ZDV�FRQGXFWHG�RQ�D�EDVH�RI�©6DQDWRULXP�
QXUVHU\� VFKRRO� ʋ���� IRU� FKLOGUHQ� ZLWK� GLVHDVHV� FRUGLDOO\� ±� YDVFXODU�
V\VWHPª�� 0LQVN�� �� JURXSV� RI� FKLOGUHQ� ZHUH� IRUPHG� ZLWK� P\RFDUGLDO�
G\VWURSK\�LQ�DJH�IURP���WR���\HDUV����±�FRQWURO��ZLWK�ZKLFK�WKH�WUDGLWLRQDO�
PHWKRGV�RI�UHKDELOLWDWLRQ�ZHUH�FRQGXFWHG�RQO\��JHQHUDO�PDVVDJH�DQG�IHHW�
PDVVDJH�� YLWDPLQ� WKHUDS\�� SK\WRWKHUDS\�� PHGLFDO� SK\VLFDO� HGXFDWLRQ���
��±�H[SHULPHQWDO�� LQ�ZKLFK�ERWK�WUDGLWLRQDO�DQG�VSHFLDO�PHWKRGV�VXFK�DV�
\RJD�DQG�¿WERO�J\PQDVWLFV�ZHUH�FRQGXFWHG��)RU�WKH�HVWLPDWLRQ�RI�SURJUDP�
HI¿FLHQF\� WKH� IROORZLQJV� PHWKRGV� ZHUH� XVHG�� DQDO\VLV� RI� VFLHQWL¿F�
PHWKRGLFDO� OLWHUDWXUH�� SV\FKRORJLFDO� �SLFWXUHVTXH� WHVWV�� WHVW� RI� DQ[LHW\���
PHGLFDO�DUH�ELRORJLFDO�PHWKRGV�RI�UHVHDUFK��PHDVXULQJ�RI�EORRG�SUHVVXUH��
IUHTXHQFLHV� RI� KHDUW�WKUREV�� G\QDPRPHWU\�� DQWKURSRPHWU\��� WHVWLQJ� IRU�
GHWHUPLQDWLRQ� RI� SK\VLFDO� SUHSDUHGQHVV� DQG� PHWKRG� RI� PDWKHPDWLFDO�
VWDWLVWLFV�� 5HVXOWV�� $IWHU� FRPSOHWLRQ� RI� WKH� SURJUDP� RI� UHKDELOLWDWLRQ�
HPRWLRQDO�VWDELOLW\�ZDV�PDUNHG�IRU���FKLOGUHQ�IURP�DQ�H[SHULPHQWDO�JURXS��
LQ�D�FRQWURO�JURXS�HPRWLRQDOO\���FKLOGUHQ�DSSHDUHG�XQVWHDG\��VWHDG\�±����
,Q�DQ�H[SHULPHQWDO�JURXS�WKH�GHSUHVVHG�WHQGHQFLHV�DEVHQW�DW�DOO�H[DPLQHH��
LQ�D�FRQWURO�JURXS�SUHVHQW�DW����IURP����FKLOGUHQ��)HDUV�IRU�FKLOGUHQ�LQ�DQ�
H[SHULPHQWDO�JURXS�GLG�QRW�UHJLVWHU��XQOLNH�D�FRQWURO�JURXS����SHUVRQV���$Q�
DJJUHVVLYHQHVV�SUHYDLOHG�IRU�FKLOGUHQ�IURP�D�FRQWURO�JURXS�EHIRUH�DQG�DIWHU�
DQ�H[SHULPHQW��$QWLVRFLDO�WHQGHQFLHV�ZHUH�SUHVHQW�RQO\�IRU�FKLOGUHQ�IURP�
D�FRQWURO�JURXS����SHUVRQV���7KH�OHYHO�RI�DQ[LHW\�LQ�DQ�H[SHULPHQWDO�JURXS�
ZHQW�GRZQ�IRU�FHUWDLQ��$W�WKH�DQDO\VLV�RI�OHYHO�RI�SK\VLFDO�SUHSDUHGQHVV�D�
SRVLWLYH�G\QDPLFV�ZDV�PDUNHG�LQ�DQ�H[SHULPHQWDO�JURXS��$IWHU�FRPSOHWLRQ�
RI� UHKDELOLWDWLRQ�ZH� JRW� WKH� GHFOLQH� RI�PDVV� RI� ERG\� IRU� FKLOGUHQ� IURP�
DQ� H[SHULPHQWDO� JURXS�� )RU� ���� FKLOGUHQ� IURP� WKLV� JURXS� WR� EHJLQQLQJ�
RI�H[SHULPHQW�VXUSOXV�PDVV�RI�ERG\�ZDV�PDUNHG��LQ���PRQWKV���DW������
)RU�SHULRG�RI�UHVHDUFK�RQO\�IRU������FKLOGUHQ�RI�H[SHULPHQWDO�JURXS�WKH�
FDVHV�RI�VKDUS�UHVSLUDWRU�LQIHFWLRQV�ZHUH�PDUNHG��DV�FRPSDUHG�WR�D�FRQWURO�
JURXS��������&RQFOXVLRQ��7KH�VSHFLDO�SURJUDP�RI�UHKDELOLWDWLRQ�DSSHDUHG�
HIIHFWLYH�DQG�JDYH�SRVLWLYH�UHVXOWV�����5HOLDEOH�GHFOLQH�RI�OHYHO�SHUVRQDOLW\�
VLWXDWLRRQDO� DODUP�� ��� ,PSURYHPHQW� RI� VRPH� LQGH[HV� SV\FKRHPRWLRQDO�
VWDWXV�RI�FKLOGUHQ�����,QFUHDVH�RI�JHQHUDO�OHYHO�RI�SK\VLFDO�SUHSDUHGQHVV�����
2SWLPL]DWLRQ�RI�OHYHO�RI�VWDELOLW\��

ɈɋɈȻȿɇɇɈɋɌɂ�Ɍȿɑȿɇɂə�ɇȿɈɇȺɌȺɅɖɇɈȽɈ�ɉȿɊɂɈȾȺ�ɍ�
ȾȿɌȿɃ�ɋ�ɆȺɅɈɃ�ɆȺɋɋɈɃ�ɌȿɅȺ�ȼ�ȼɈɅȽɈȽɊȺȾȿ
Ɇ�Ʌ��ɇɚɭɦɟɧɤɨ��ɇ�Ʉ��ɋɢɝɚɟɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� Ƚ�ȼ�� Ʉɥɢɬɨɱɟɧɤɨ�� ɤ�ɦ�ɧ��ɂ�ȼ��
ɉɟɬɪɨɜɚ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɝɥɚɫɧɨ� ɉɪɢɤɚɡɭ� Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ� Ɋɨɫɫɢɢ� ɨɬ�
�����������1�����ɧ��ɪɟɞ��ɨɬ�������������©Ɉ�ɦɟɞɢɰɢɧɫɤɢɯ�ɤɪɢɬɟɪɢɹɯ�
ɪɨɠɞɟɧɢɹ�� ɮɨɪɦɟ� ɞɨɤɭɦɟɧɬɚ� ɨ� ɪɨɠɞɟɧɢɢ� ɢ� ɩɨɪɹɞɤɟ� ɟɝɨ� ɜɵɞɚɱɢª�

11. Секция «Педиатрия и неонатология»
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ɦɟɞɢɰɢɧɫɤɢɦɢ� ɤɪɢɬɟɪɢɹɦɢ� ɪɨɠɞɟɧɢɹ� ɹɜɥɹɸɬɫɹ� ɫɪɨɤ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
���ɧɟɞ�ɢ�ɛɨɥɟɟ��ɦɚɫɫɚ�ɬɟɥɚ�ɪɟɛɟɧɤɚ�ɩɪɢ�ɪɨɠɞɟɧɢɢ�����ɝ�ɢ�ɛɨɥɟɟ��ɢɥɢ�
ɦɟɧɟɟ�����ɝ�ɩɪɢ�ɦɧɨɝɨɩɥɨɞɧɵɯ�ɪɨɞɚɯ���ɋ������ɝ��ɜɨɡɪɨɫɥɨ�ɤɨɥɢɱɟɫɬɜɨ�
ɞɟɬɟɣ�� ɪɨɠɞɟɧɧɵɯ� ɫ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ�� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɜɨɡɪɨɫɥɨ�
ɤɨɥɢɱɟɫɬɜɨ� ɧɟɨɧɚɬɚɥɶɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɡɚɜɢɫɢɦɨɫɬɶ�ɫɨɫɬɨɹɧɢɹ�ɡɞɨɪɨɜɶɹ�ɞɟɬɟɣ�ɨɬ�ɦɚɫɫɵ�ɬɟɥɚ�ɩɪɢ�ɪɨɠɞɟɧɢɢ�
ɢ� ɫɨɫɬɨɹɧɢɟ�ɢɯ� ɡɞɨɪɨɜɶɹ�ɧɚ�ɦɨɦɟɧɬ�ɧɚɛɥɸɞɟɧɢɹ�ɜɪɚɱɨɦ�ɩɟɞɢɚɬɪɨɦ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɡɭɱɟɧɨ�����ɢɫɬɨɪɢɣ�ɪɚɡɜɢɬɢɹ�ɪɟɛɟɧɤɚ��ɮɨɪɦɚ�
ʋ����ɭ���ɉɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɫɥɭɱɚɟɜ�ɪɨɠɞɟɧɢɹ�ɞɟɬɟɣ�
ɫ�ɦɚɥɨɣ�ɦɚɫɫɨɣ� ɬɟɥɚ�� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɬɟɱɟɧɢɹ�ɧɟɨɧɚɬɚɥɶɧɨɝɨ�ɩɟɪɢɨɞɚ�
ɢ� ɢɫɯɨɞ� ɪɚɡɥɢɱɧɵɯ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɣ� ɜ� ɷɬɨɦ� ɩɟɪɢɨɞɟ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɢ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ� ɫ� ɦɚɥɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ�
ɧɨɜɨɪɨɠɞɟɧɧɵɟ�ɫ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɇɆɌ��ɫɨɫɬɚɜɢɥɢ��������ɨɱɟɧɶ�
ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɈɇɆɌ��±��������ɷɤɫɬɪɟɦɚɥɶɧɨ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ�
�ɗɇɆɌ��±�������Ɉɰɟɧɢɜ�ɮɚɤɬɨɪɵ�ɪɢɫɤɚ��ɦɵ�ɜɵɹɫɧɢɥɢ��ɱɬɨ�ɫɪɟɞɢ�ɞɟɬɟɣ�
ɫ�ɗɇɆɌ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɢɫɶ�ɨɰɟɧɤɢ�ɩɨ�ɲɤɚɥɟ�Ⱥɩɝɚɪ�����ɧɚ�����ɦɢɧɭɬɟ�
�ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɚɫɮɢɤɫɢɢ�ɫɪɟɞɧɟɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ���ɫɪɟɞɢ�ɞɟɬɟɣ�
ɫ�ɈɇɆɌ�±������ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�ɚɫɮɢɤɫɢɢ���ɜ�ɝɪɭɩɩɟ�
ɞɟɬɟɣ�ɫ�ɇɆɌ�±������ɨɬɫɭɬɫɬɜɢɟ�ɚɫɮɢɤɫɢɢ���ɉɪɢ�ɷɬɨɦ�ɜ�ɝɪɭɩɩɟ�ɞɟɬɟɣ�ɫ�
ɗɇɆɌ�ɜ� �����ɫɥɭɱɚɟɜ�ɩɪɢɦɟɧɹɥɢɫɶ�ɂȼɅ�ɢ� ɜɜɟɞɟɧɢɟ� ɫɭɪɮɚɤɬɚɧɬɚ��
ɜ�ɝɪɭɩɩɟ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɈɇɆɌ�ɜ�����ɫɥɭɱɚɟɜ�ɩɪɢɦɟɧɹɥɚɫɶ�ɂȼɅ�
ɢ�ɜ�����ɫɥɭɱɚɟɜ�±�ɜɜɟɞɟɧɢɟ�ɫɭɪɮɚɤɬɚɧɬɚ�� ɜ� ɝɪɭɩɩɟ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɫ�ɇɆɌ�ɜ�����ɫɥɭɱɚɟɜ�ɩɪɢɦɟɧɹɥɚɫɶ�ɂȼɅ�ɢ�ɜ����ɫɥɭɱɚɟɜ�±�ɜɜɟɞɟɧɢɟ�
ɫɭɪɮɚɤɬɚɧɬɚ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɫɪɟɞɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫ�
ɇɆɌ�ɩɪɟɨɛɥɚɞɚɥɢ��ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ�ɩɚɬɨɥɨɝɢɹ��ɫɨɫɬɚɜɥɹɸɳɚɹ������
ɚɧɟɦɢɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�±� �������ɧɟɨɧɚɬɚɥɶɧɚɹ�ɠɟɥɬɭɯɚ� ±� �������ȼ�
ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɫ� ɈɇɆɌ� ɩɪɟɨɛɥɚɞɚɥɢ�� ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ� ɩɚɬɨɥɨɝɢɹ��
ɫɨɫɬɚɜɥɹɸɳɚɹ� ������ ɢ� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ±� ������
ɫɥɭɱɚɟɜ�� ȼ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɫ� ɗɇɆɌ� ɩɪɟɨɛɥɚɞɚɥɢ�� ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ�
ɩɚɬɨɥɨɝɢɹ�� ɫɨɫɬɚɜɥɹɸɳɚɹ� ������� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ±�
����� ɢɧɮɟɤɰɢɨɧɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ±� ����� ɫɥɭɱɚɟɜ�� Ʉ� ɝɨɞɭ� ɞɟɬɹɦ��
ɪɨɠɞɟɧɧɵɦ�ɫ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɛɵɥɢ�ɩɨɫɬɚɜɥɟɧɵ�ɝɪɭɩɩɵ�ɡɞɨɪɨɜɶɹ��
,,� ±� ɜ� ������ ɫɥɭɱɚɟɜ�� ,,,� ±� ɜ� ������ ɫɥɭɱɚɟɜ�� ,9� ±� ɜ� ����� ɫɥɭɱɚɟɜ��
Ⱦɟɬɹɦ�� ɪɨɠɞɟɧɧɵɦ� ɫ� ɨɱɟɧɶ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ�� ɛɵɥɢ� ɩɨɫɬɚɜɥɟɧɵ�
ɫɥɟɞɭɸɳɢɟ� ɝɪɭɩɩɵ� ɡɞɨɪɨɜɶɹ�� ,,� ±� ɜ� ������ ɫɥɭɱɚɟɜ�� ,,,� ±� ɜ� ������
ɫɥɭɱɚɟɜ�� Ⱦɟɬɹɦ�� ɪɨɠɞɟɧɧɵɦ� ɫ� ɷɤɫɬɪɟɦɚɥɶɧɨ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ�� ɤ�
ɝɨɞɭ�ɛɵɥɚ�ɩɨɫɬɚɜɥɟɧɚ�,,,�ɝɪɭɩɩɚ�ɡɞɨɪɨɜɶɹ�ɜ������ɫɥɭɱɚɟɜ��ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ� ɜɢɞɟɬɶ� ɭ� ɞɟɬɟɣ� ɫ�
ɧɢɡɤɨɣ��ɨɱɟɧɶ�ɧɢɡɤɨɣ�ɢ�ɷɤɫɬɪɟɦɚɥɶɧɨ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɨɞɢɧɚɤɨɜɵɣ�
ɭɪɨɜɟɧɶ� ɜɵɹɜɥɟɧɢɹ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɧɚɛɥɸɞɚɸɳɢɣɫɹ�
ɜ� ɤɚɠɞɨɣ� ɝɪɭɩɩɟ� ɩɪɢɦɟɪɧɨ� ɜ� ɩɨɥɨɜɢɧɟ� ɫɥɭɱɚɟɜ�� Ɋɟɫɩɢɪɚɬɨɪɧɚɹ�
ɩɚɬɨɥɨɝɢɹ�� ɚ� ɬɚɤɠɟ� ɜɪɨɠɞɟɧɧɵɟ�ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ɛɨɥɟɟ� ɯɚɪɚɤɬɟɪɧɵ�
ɞɥɹ�ɞɟɬɟɣ�ɫ�ɷɤɫɬɪɟɦɚɥɶɧɨ�ɢ�ɨɱɟɧɶ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɢ�ɡɧɚɱɢɬɟɥɶɧɨ�
ɪɟɠɟ�ɜɫɬɪɟɱɚɸɬɫɹ�ɜ�ɝɪɭɩɩɟ�ɞɟɬɟɣ�ɫ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ� ɦɨɝɭɬ� ɩɨɡɜɨɥɢɬɶ� ɛɨɥɟɟ� ɱɟɬɤɨ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɨɛɴɟɦ�
ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɯ� ɦɟɪ�� ɤɨɬɨɪɵɟ� ɧɟɨɛɯɨɞɢɦɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɥɹ�
ɭɤɚɡɚɧɧɵɯ�ɝɪɭɩɩ�ɞɟɬɟɣ�
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,QWURGXFWLRQ��+HDOWK�FULWHULD�RI�ODERU�DUH�JHVWDWLRQDO�DJH������ZHHNV��DQG�
ZHLJKW��§���JU���DFFRUGLQJ�WR�2UGHU�RI�5XVVLDQ�+HDOWK�0LQLVWU\�1R������ɧ�
RI� ����������� ©$ERXW�+HDOWK� FULWHULD� RI� ORERU�� IRUP� RI� ELUWK� FHUWL¿FDWH�
DQG� WKH� SURFHGXUH� LWV� LVVXLQJª��� 7KH� FDVHV� RI� QHRQDWDO� DEQRUPDOLW\� DUH�
LQFUHDVLQJ�GXH�WR�LQFUHDVHG�FDVHV�RI�ORZ�ELUWK�ZHLJKW�LQIDQWV�VLQFH�������
$LP��7R� VWXG\� KRZ� ORZ�ELUWK�ZHLJKW� FDQ� LQÀXHQFH� RQ� LQIDQWV� KHDOWK� LQ�
ODERU� DQG� DIWHU� �SHGLDWULFLDQ� FRQVXOWDQF\��� 0DWHULDOV� DQG� PHWKRGV�� ����
FKLOG¶V�UHFRUGV�ZHUH�VWXGLHG��IRUP�1R������\���7KH�UHWURVSHFWLYH�DQDO\VLV�
RI� WKH� FDVHV� RI� WKH� ORZ�ELUWK�ZHLJKW� LQIDQWV� ZHUH� FDUULHG� RXW��$OVR� WKH�
SHFXOLDULWLHV� RI� ORZ�ELUWK�ZHLJKW� LQIDQWV¶� GHYHORSPHQW� GXULQJ� QHRQDWDO�
SHULRG�DQG�WKH�RXWFRPHV�RI�GLIIHUHQW�DEQRUPDOLWLHV�ZHUH�UHYHDOHG��5HVXOWV��
$V�D�UHVXOW�LW�ZDV�UHYHDOHG��������RI�WKH�ORZ�ELUWK�ZHLJKW�LQIDQWV��������
RI�WKH�YHU\�ORZ�ELUWK�ZHLJKW�LQIDQWV�DQG������RI�WKH�H[WUHPHO\�ORZ�ELUWK�
ZHLJKW� LQIDQWV� DPRQJ� WKH�H[DPLQHG� ORZ�ELUWK�ZHLJKW� LQIDQWV��(VWLPDWHG�
ULVN� IDFWRUV� VKRZHG� WKDW� WKH� H[WUHPHO\� ORZ�ELUWK�ZHLJKW� LQIDQWV� KDG�
$SJDU�VFRUHV�����WR�����PLQXWHV��WKH�SUHVHQFH�RI�WKH�PLOG�DVSK\[LD���YHU\�
ORZ�ELUWK�ZHLJKW� LQIDQWV�KDG�$SJDU�VFRUHV������WKH�SUHVHQFH�RI� WKH� OLJKW�
DVSK\[LD��DQG�ORZ�ELUWK�ZHLJKW�LQIDQWV�KDG�$SJDU�VFRUHV������WKH�DEVHQFH�
RI�DVSK\[LD���$UWL¿FLDO�OXQJ�YHQWLODWLRQ�DQG�VXUIDFWDQW�ZHUH�XVHG�LQ������
FDVHV�RI�WKH�H[WUHPHO\�ORZ�ELUWK�ZHLJKW�LQIDQWV����±����FDVHV�RI�WKH�YHU\�

ORZ�ELUWK�ZHLJKW�LQIDQWV�DQG��±����FDVHV�RI�WKH�ORZ�ELUWK�ZHLJKW�LQIDQWV��
7KH� JURXS� RI� WKH� ORZ�ELUWK�ZHLJKW� LQIDQWV� VXIIHUHG� IURP� QHXURORJLFDO�
SDWKRORJ\� ������� DQHPLD� RI� LQIDQWV� ��������� QHRQDWDO� LFWHUXV� ���������
7KH�JURXS�RI�WKH�YHU\�ORZ�ELUWK�ZHLJKW�LQIDQWV�VXIIHUHG�IURP�QHXURORJLFDO�
SDWKRORJ\����������FRQJHQLWDO�PDOIRUPDWLRQV����������7KH�JURXS�RI�WKH�
H[WUHPHO\�ORZ�ELUWK�ZHLJKW�LQIDQWV�VXIIHUHG�IURP�QHXURORJLFDO�SDWKRORJ\�
���������FRQJHQLWDO�PDOIRUPDWLRQV��������LQIHFWLRXV�GLVHDVHV���������%\�
WKH�¿UVW�\HDU�WKH�ORZ�ELUWK�ZHLJKW�LQIDQWV�KDG�WKH�IROORZLQJ�KHDOWK�JURXSV��
,,� LQ�������FDVHV�� ,,,� LQ�������FDVHV�� ,9� LQ������FDVHV��7KH�YHU\� ORZ�
ELUWK�ZHLJKW�LQIDQWV�KDG�WKH�IROORZLQJ�KHDOWK�JURXSV��,,�LQ�������FDVHV��,,,�
LQ�������FDVHV��7KH�H[WUHPHO\�ORZ�ELUWK�ZHLJKW�LQIDQWV�KDG�WKH�IROORZLQJ�
KHDOWK� JURXS�� ,,,� LQ� ����� FDVHV��&RQFOXVLRQV��7KXV�� WKHVH� GDWD� VKRZHG�
LQIDQWV�ZLWK�ORZ��YHU\�ORZ�DQG�H[WUHPHO\�ORZ�ELUWK�ZHLJKW�KDG�WKH�VDPH�
OHYHO�RI�QHXURORJLFDO�SDWKRORJLHV��REVHUYHG� LQ�HDFK�JURXS��DERXW�KDOI�RI�
WKH�FDVHV��5HVSLUDWRU\�SDWKRORJ\��DV�ZHOO�DV�FRQJHQLWDO�PDOIRUPDWLRQV�DUH�
PRUH�FRPPRQ�LQ�LQIDQWV�ZLWK�H[WUHPHO\�DQG�YHU\�ORZ�ELUWK�ZHLJKW��DQG�
PXFK�OHVV�FRPPRQ�LQ�LQIDQWV�ZLWK�ORZ�ELUWK�ZHLJKW��7KH�REWDLQHG�GDWD�FDQ�
KHOS� WR�SUHGLFW� WKH� UHTXLUHG�YROXPH�RI� UHKDELOLWDWLRQ�PHDVXUHV� IRU� WKHVH�
JURXSV�

ɄɅɂɇɂɄɈ�ɂɆɆɍɇɈɅɈȽɂɑȿɋɄɂȿ�ɆȺɊɄȿɊɕ�ɉɂɓȿȼɈɃ�
ȺɇȺɎɂɅȺɄɋɂɂ�ɍ�ȾȿɌȿɃ
ɇ�ȼ��ȿɫɚɤɨɜɚ��Ⱥ�ɇ��ɉɚɦɩɭɪɚ��Ɍ�ɋ��Ɉɤɭɧɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱥ�ɇ��ɉɚɦɩɭɪɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɧɚɮɢɥɚɤɫɢɹ� ±� ɨɫɬɪɨ� ɪɚɡɜɢɜɚɸɳɚɹɫɹ� ɚɥɥɟɪɝɢɱɟɫɤɚɹ�
ɪɟɚɤɰɢɹ�� ɤɨɬɨɪɚɹ� ɜɨɡɧɢɤɚɟɬ� ɜɧɟɡɚɩɧɨ� ɢ� ɦɨɠɟɬ� ɹɜɢɬɶɫɹ� ɩɪɢɱɢɧɨɣ�
ɫɦɟɪɬɢ�� Ɂɚ� ɩɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɶ� ɥɟɬ� ɨɬɦɟɱɚɟɬɫɹ� ɨɬɱɟɬɥɢɜɚɹ� ɬɟɧɞɟɧɰɢɹ�
ɭɜɟɥɢɱɟɧɢɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɩɢɳɟɜɨɣ� ɚɧɚɮɢɥɚɤɫɢɢ� ɜɨ� ɜɫɟɯ�
ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ�ɛɨɥɟɟ�ɱɟɦ�ɜ�ɞɜɚ�ɪɚɡɚ��ȼɦɟɫɬɟ�ɫ�ɬɟɦ�ɜ�Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɩɨɫɜɹɳɟɧɧɵɟ� ɚɧɚɮɢɥɚɤɫɢɢ� ɭ� ɞɟɬɟɣ��
ɩɪɚɤɬɢɱɟɫɤɢ� ɧɟ� ɩɪɨɜɨɞɢɥɢɫɶ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ�
ɨɫɨɛɟɧɧɨɫɬɟɣ� ɷɬɢɨɥɨɝɢɢ�� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɢ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɩɢɳɟɜɨɣ�ɚɧɚɮɢɥɚɤɫɢɢ�ɭ�ɞɟɬɟɣ��ɚ�ɬɚɤɠɟ�ɚɧɚɥɢɡ�ɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ�� ɢɫɩɨɥɶɡɭɟɦɨɣ� ɦɟɞɢɰɢɧɫɤɢɦ� ɩɟɪɫɨɧɚɥɨɦ� ɢ� ɪɨɞɢɬɟɥɹɦɢ�
ɩɚɰɢɟɧɬɨɜ�ɩɪɢ�ɤɭɩɢɪɨɜɚɧɢɢ�ɚɧɚɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ��Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɨ� ��� ɞɟɬɟɣ� ���� ɞɟɜɨɱɟɤ� ɢ�
��� ɦɚɥɶɱɢɤɨɜ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɦɟɫɹɰɟɜ� ɞɨ� ��� ɥɟɬ�� ɫ� ɞɢɚɝɧɨɡɨɦ�
©ɩɢɳɟɜɚɹ� ɚɧɚɮɢɥɚɤɫɢɹª�� ɤɨɬɨɪɵɣ� ɛɵɥ� ɜɵɫɬɚɜɥɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɨ�
ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɤɪɢɬɟɪɢɟɜ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɢɡɥɨɠɟɧɧɵɯ�
ɜ� ɫɨɝɥɚɫɢɬɟɥɶɧɨɦ� ɞɨɤɭɦɟɧɬɟ� ȿɜɪɨɩɟɣɫɤɨɣ� ɚɤɚɞɟɦɢɢ� ɚɥɥɟɪɝɨɥɨɝɢɢ�
ɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɢɦɦɭɧɨɥɨɝɢɢ�� ȼɫɟ� ɞɟɬɢ� ɛɵɥɢ� ɚɧɤɟɬɢɪɨɜɚɧɵ�
ɩɨɫɪɟɞɫɬɜɨɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɚɜɬɨɪɚɦɢ� ɨɩɪɨɫɧɢɤɚ�� ɜɤɥɸɱɚɸɳɟɝɨ�
ɜɨɩɪɨɫɵ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɩɪɢɱɢɧ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�� ɤɥɢɧɢɱɟɫɤɢɯ�
ɩɪɨɹɜɥɟɧɢɣ� ɢ� ɥɟɱɟɧɢɹ� ɚɧɚɮɢɥɚɤɫɢɢ�� ɉɚɰɢɟɧɬɚɦ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɚɥɥɟɪɝɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɜɤɥɸɱɚɸɳɟɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɜ�
ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ,J(� �,PPXQR&$3�
����3KDGLD�$%��ɒɜɟɰɢɹ���Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɢ�ɩɪɢɱɢɧ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɩɢɳɟɜɨɣ� ɚɧɚɮɢɥɚɤɫɢɢ� ɜ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� �� ɥɟɬ� ɦɨɥɨɤɨ�
ɹɜɥɹɥɨɫɶ�ɩɪɢɱɢɧɨɣ�ɚɧɚɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ�ɭ�����ɨɛɫɥɟɞɭɟɦɵɯ��
ɪɵɛɚ� ɢ� ɦɨɪɟɩɪɨɞɭɤɬɵ� ±� ɭ� ����� ɨɪɟɯɢ� ɞɟɪɟɜɶɟɜ� ±� ɭ� ����� ɤɭɪɢɧɨɟ�
ɹɣɰɨ�±�ɭ������ɮɪɭɤɬɵ�±�ɭ����ɢ�ɚɪɚɯɢɫ�±�ɭ�����Ⱦɥɹ�ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�
ɫɬɚɪɲɟ���ɥɟɬ�ɫɩɟɤɬɪ�ɩɪɢɱɢɧɧɨ�ɡɧɚɱɢɦɵɯ�ɚɥɥɟɪɝɟɧɨɜ�ɪɚɫɩɪɟɞɟɥɢɥɫɹ�
ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɦɨɥɨɤɨ� �� ����� ɪɵɛɚ� ɢ� ɦɨɪɟɩɪɨɞɭɤɬɵ� ±� �����
ɨɪɟɯɢ�ɞɟɪɟɜɶɟɜ�±������ɤɭɪɢɧɨɟ�ɹɣɰɨ�±�����ɮɪɭɤɬɵ�±�����ɢ�ɚɪɚɯɢɫ�
±� ����� ɉɢɳɟɜɚɹ� ɚɧɚɮɢɥɚɤɫɢɹ� ɩɪɢ� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɤɨɪɨɜɶɟɝɨ� ɦɨɥɨɤɚ�
ɪɚɡɜɢɜɚɥɚɫɶ�ɞɨɫɬɨɜɟɪɧɨ�ɱɚɳɟ�ɜ�ɝɪɭɩɩɟ�ɞɟɬɟɣ�ɞɨ���ɥɟɬ��S����������ɍ�
����ɞɟɬɟɣ�ɢɦɟɥɚ�ɦɟɫɬɨ�ɚɧɚɮɢɥɚɤɫɢɹ�ɤ�ɧɟɫɤɨɥɶɤɢɦ�ɩɪɨɞɭɤɬɚɦ��ɞɨ���
ɚɥɥɟɪɝɟɧɨɜ��� ɋɟɧɫɢɛɢɥɢɡɚɰɢɹ� ɤ� ɩɢɳɟɜɵɦ� ɚɥɥɟɪɝɟɧɚɦ�� ɫ� ɤɨɬɨɪɵɦɢ�
ɛɵɥɢ� ɫɜɹɡɚɧɵ� ɚɧɚɮɢɥɚɤɬɢɱɟɫɤɢɟ� ɪɟɚɤɰɢɢ�� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɭ� ɜɫɟɯ�
ɩɚɰɢɟɧɬɨɜ��ɋɪɟɞɧɢɣ�ɭɪɨɜɟɧɶ�V,J(�ɤ�ɦɨɥɨɤɭ�ɫɨɫɬɚɜɢɥ������N8�/��Ɇɟ�
����� >4��������4�����@��� ɤ� ɚɥɥɟɪɝɟɧɚɦ�ɪɵɛɵ�ɢ�ɦɨɪɟɩɪɨɞɭɤɬɚɦ� ������
N8�/� �Ɇɟ� ���� >4�������� 4�����@��� ɤ� ɨɪɟɯɚɦ� ɞɟɪɟɜɶɟɜ� ±� ����� N8�/�
�Ɇɟ������>4���������4������@���ɤ�ɤɭɪɢɧɨɦɭ�ɹɣɰɭ�����N8�/��Ɇɟ���>4��
������4������@���ɤ�ɚɪɚɯɢɫɭ�±������N8�/��Ɇɟ������>4���������4������@��
ɢ�ɤ�ɮɪɭɤɬɚɦ��������N8�/��Ɇɟ������>4���������4�����@���ɉɪɢ�ɪɚɡɜɢɬɢɢ�
ɚɧɚɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ�ɜɵɹɜɥɹɥɢɫɶ�ɫɢɦɩɬɨɦɵ�ɫɨ�ɫɬɨɪɨɧɵ�ɤɨɠɢ�
ɫɥɢɡɢɫɬɵɯ��������ɨɪɝɚɧɨɜ�ɞɵɯɚɬɟɥɶɧɨɣ�ɫɢɫɬɟɦɵ��������ɰɟɧɬɪɚɥɶɧɨɣ�
ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ������� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ� ������ ɢ�
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ������� ȼ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɫɬɚɪɲɟ� �� ɥɟɬ�
ɫɢɦɩɬɨɦɵ� ɫɨ� ɫɬɨɪɨɧɵ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� ɫɨɫɬɚɜɢɥɢ�
���� ɢ� ɜɫɬɪɟɱɚɥɢɫɶ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ� �S���������� ɉɪɢ� ɤɭɩɢɪɨɜɚɧɢɢ�
ɫɢɦɩɬɨɦɨɜ�ɚɧɚɮɢɥɚɤɫɢɢ�ɚɧɬɢɝɢɫɬɚɦɢɧɧɵɟ�ɩɪɟɩɚɪɚɬɵ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
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ɭ�����ɞɟɬɟɣ��ɝɥɸɤɨɤɨɪɬɢɤɨɫɬɟɪɨɢɞɵ�±�ɭ��������ɚɝɨɧɢɫɬɵ�±�ɭ�����ɢ�
ɚɞɪɟɧɚɥɢɧ�±�ɭ������Ⱦɢɚɝɧɨɡ�ɚɧɚɮɢɥɚɤɫɢɢ�ɞɨ�ɩɨɫɬɭɩɥɟɧɢɹ�ɜ�ɨɬɞɟɥɟɧɢɟ�
ɛɵɥ� ɜɵɫɬɚɜɥɟɧ� ɥɢɲɶ� �� ����� ɩɚɰɢɟɧɬɚɦ�� ȼɵɜɨɞɵ�� Ɉɫɧɨɜɧɵɦɢ�
ɬɪɢɝɝɟɪɚɦɢ� ɩɢɳɟɜɨɣ� ɚɧɚɮɢɥɚɤɫɢɢ� ɜɵɫɬɭɩɚɸɬ�� ɤɨɪɨɜɶɟ� ɦɨɥɨɤɨ��
ɪɵɛɚ�ɦɨɪɟɩɪɨɞɭɤɬɵ� ɢ� ɨɪɟɯɢ� ɞɟɪɟɜɶɟɜ�� ɉɨɥɢɜɚɥɟɧɬɧɨɫɬɶ� ɷɬɢɨɥɨɝɢɢ�
ɩɢɳɟɜɨɣ� ɚɧɚɮɢɥɚɤɫɢɢ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɛɨɥɟɟ� ɱɟɦ� ɭ� ���� ɩɚɰɢɟɧɬɨɜ��
ɉɪɢ� ɤɭɩɢɪɨɜɚɧɢɢ� ɫɢɦɩɬɨɦɨɜ� ɚɧɚɮɢɥɚɤɫɢɢ� ɚɧɬɢɝɢɫɬɚɦɢɧɧɵɟ� ɢ�
ɝɥɸɤɨɤɨɪɬɢɤɨɫɬɟɪɨɢɞɧɵɟ� ɩɪɟɩɚɪɚɬɵ� ɩɪɨɞɨɥɠɚɸɬ� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɨ�
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�ɢ�ɚɦɛɭɥɚɬɨɪɧɵɯ�ɭɫɥɨɜɢɹɯ

&/,1,&$/�$1'�,00812/2*,&$/�0$5.(56�2)�)22'�
$1$3+</$;,6�,1�&+,/'5(1
1�9��(VDNRYD��$�1��3DPSXUD��7�6��2NXQHYD
6FLHQWL¿F�$GYLVRU�±��'0HG6FL�$�1��3DPSXUD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��$QDSK\OD[LV�LV�D�VHULRXV�DOOHUJLF�UHDFWLRQ�WKDW�LV�UDSLG�LQ�RQVHW�
DQG�PD\�FDXVH�GHDWK��$QDSK\OD[LV�KDV�QRW�EHHQ�VWXGLHG�ZHOO�LQ�5XVVLD�DQG�
WKLV�VWXG\�LV�RQH�RI�WKH�¿UVW�DWWHPSWV�WR��$LP��7KH�DLP�RI�WKLV�VWXG\�LV�WR�
HYDOXDWH�FOLQLFDO�IHDWXUHV��FDXVHV��GLDJQRVLV�DQG�WUHDWPHQW�RI�DQDSK\OD[LV�
LQ�5XVVLDQ�FKLOGUHQ��0DWHULDOV�DQG�0HWKRGV�����SDWLHQWV�����JLUOV�DQG����
ER\V�� LQ�DJH�IURP���PRQWKV� WR����\HDUV�KDYH�EHHQ�UHFUXLWHG��'DWD�IURP�
PRGL¿HG�TXHVWLRQQDLUH�>6DPSVRQ�+�$��HW�DO������@�KDV�EHHQ�DQDO\]HG�DQG�
DQDSK\OD[LV� KDV� EHHQ� GLDJQRVHG� UHWURVSHFWLYHO\�� 7KH� GLDJQRVLV� RI� IRRG�
DQDSK\OD[LV�ZDV� EDVHG� RQ� FOLQLFDO� GLDJQRVWLF� FULWHULD� RI� DQDSK\OD[LV� RI�
WKH�(XURSHDQ�$FDGHP\�RI�$OOHUJ\�DQG�&OLQLFDO�,PPXQRORJ\��$OO�SDWLHQWV�
XQGHUZHQW� DOOHUJ\� H[DPLQDWLRQ�� LQFOXGLQJ� GHWHUPLQDWLRQ� RI� VSHFL¿F� ,J(�
WR� FDXVH� DOOHUJHQV� RI� IRRG� DQDSK\OD[LV� �,PPXQR� &$3� ���� 3KDGLD�$%��
6ZLW]HUODQG��� 5HVXOWV�� 7KH� FDXVHV� RI� IRRG� DQDSK\OD[LV� LQ� WKH� JURXS� RI�
FKLOGUHQ�\RXQJHU� WKDQ��� \HDUV� RI� DJH�ZHUH��PLON�±� �����¿VK�VHDIRRG�±�
�����WUHH�QXWV�±������KHQ¶V�HJJ�±������IUXLWV�±����DQG�SHDQXWV�±�����7KH�
FDXVHV�RI�IRRG�DQDSK\OD[LV�LQ�WKH�JURXS�RI�FKLOGUHQ�ROGHU�WKDQ���\HDUV�RI�
DJH�ZHUH�PLON�±������¿VK�VHDIRRG�±������WUHH�QXWV�±������KHQ¶V�HJJ�±�����
IUXLWV�±�����DQG�SHDQXWV�±������)RRG�DQDSK\OD[LV�WR�FRZ¶V�PLON�KDYH�EHHQ�
UHSRUWHG� VLJQL¿FDQWO\�PRUH� IUHTXHQWO\� LQ� WKH� JURXS� RI� FKLOGUHQ� \RXQJHU�
WKDQ� �� \HDUV� RI� DJH� �S���������� ���� RI� WKH� FKLOGUHQ� KDG� DQDSK\ODFWLF�
UHDFWLRQV�WR�PRUH�WKDQ�RQH�DOOHUJHQ��XS�WR���DOOHUJHQV���)RRG�DQDSK\OD[LV�WR�
FRZ¶V�PLON�KDYH�EHHQ�UHSRUWHG�VLJQL¿FDQWO\�PRUH�IUHTXHQWO\�LQ�WKH�JURXS�
RI�FKLOGUHQ�\RXQJHU�WKDQ���\HDUV�RI�DJH��S��������������RI�WKH�FKLOGUHQ�
KDG�DQDSK\ODFWLF�UHDFWLRQV�WR�PRUH�WKDQ�RQH�DOOHUJHQ��XS�WR���DOOHUJHQV���
6SHFL¿F�,J(�DQWLERGLHV�WR�FDXVH�DOOHUJHQV�RI�IRRG�DQDSK\OD[LV�ZHUH�IRXQG�
LQ�DOO�SDWLHQWV��7KH�PHDQ�OHYHO�RI�V,J(�WR�PLON�ZDV������N8�/��0H������
>4��������4�����@���WR�DOOHUJHQV�RI�¿VK�VHDIRRG�������N8�/��0H�����>4��
������4������@���WR�WUHH�QXWV�±������N8�/��0H������>4��������4������@���
WR�KHQ¶V�HJJ�����N8�/��0H���>4��������4������@���WR�SHDQXWV�±������N8�/�
�0H������ >4��������4������@��DQG� WR� IUXLWV�±������N8�/� �0H������ >4��
������ 4�����@��� ���� RI� SDWLHQWV� SUHVHQWHG� ZLWK� VNLQ�UHODWHG� V\PSWRPV��
����KDG� UHVSLUDWRU\� V\PSWRPV������ ��QHXURORJLF�PDQLIHVWDWLRQ������ ��
JDVWURLQWHVWLQDO� V\VWHP� LQYROYHPHQW� DQG�����FDUGLRYDVFXODU� V\PSWRPV��
&KLOGUHQ� RYHU� �� \HDUV� RI� DJH�� UHSRUWHG� FDUGLRYDVFXODU� V\PSWRPV�
VLJQL¿FDQWO\�PRUH� RIWHQ� �S� ��������� )RU� DQDSK\OD[LV� WUHDWPHQW�PHGLFDO�
VWDII�DQG�SDUHQWV�XVHG�DQWLKLVWDPLQHV�LQ�����RI�FKLOGUHQ��VWHURLGV��������
ȕ��DJRQLVWV�������DQG�DGUHQDOLQH�±������2QO\����FKLOGUHQ�KDG�GLDJQRVLV�
RI�DQDSK\OD[LV�EHIRUH�RXU�VWXG\��&RQFOXVLRQ��7KH�PDLQ�WULJJHUV�RI�IRRG�
UHODWHG�DQDSK\ODFWLF�UHDFWLRQV�DUH��FRZ¶V�PLON��¿VK��VHDIRRG�DQG�WUHH�QXWV��
0RUH� WKDQ�RQH� WKLUG� RI� RXU� SDWLHQWV� KDG� DQDSK\ODFWLF� UHDFWLRQV� WR�PRUH�
WKDQ�RQH�SURGXFW��$QWLKLVWDPLQHV�DQG�FRUWLFRVWHURLG�GUXJV�DUH�VWLOO�UHPDLQ�
WKH�GUXJV�RI�FKRLFH�IRU�DQDSK\OD[LV�WUHDWPHQW�LQ�KRVSLWDOV�DQG�RXWSDWLHQW�
VHWWLQJV�

ɈɋɈȻȿɇɇɈɋɌɂ�ɄɅɂɇɂɑȿɋɄɈɃ�ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ�
ȾȿɌȿɃ�ɋ�ɋɂɇȾɊɈɆɈɆ�ȾȺɍɇȺ
ȼ�ɋ��Ʉɭɡɧɟɰɨɜɚ��ȼ�ȼ��Ȼɚɛɚɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�Ɇ��Ʉɨɪɧɸɲɨ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɏɪɨɦɨɫɨɦɧɚɹ�ɩɚɬɨɥɨɝɢɹ��ɏɉ���ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ�ɱɚɫɬɵɦ�
ɫɨɱɟɬɚɧɢɟɦ�ɫ�ɜɪɨɠɞɟɧɧɵɦɢ�ɩɨɪɨɤɚɦɢ�ɪɚɡɜɢɬɢɹ��ȼɉɊ��ɢ�ɡɧɚɱɢɬɟɥɶɧɨ�
ɜɥɢɹɸɳɚɹ� ɧɚ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ� ɞɟɬɟɣ�� ±� ɨɞɧɚ� ɢɡ� ɨɫɧɨɜɧɵɯ�
ɩɪɢɱɢɧ� ɜɵɫɨɤɨɣ� ɥɟɬɚɥɶɧɨɫɬɢ� ɜ� ɩɟɪɢɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ�� Ɉɫɨɛɨɟ�
ɦɟɫɬɨ� ɫɪɟɞɢ� ɏɉ� ɡɚɧɢɦɚɟɬ� ɫɢɧɞɪɨɦ� Ⱦɚɭɧɚ� �ɬɪɢɫɨɦɢɹ� ɩɨ� ���ɣ� ɩɚɪɟ�
ɯɪɨɦɨɫɨɦ��� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɤɨɬɨɪɨɝɨ� ɫɨɫɬɚɜɥɹɟɬ� ������� ɚ� ɫɪɟɞɢ�
ɞɟɬɟɣ�� ɪɨɠɞɟɧɧɵɯ� ɨɬ� ɦɚɬɟɪɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɫɬɚɪɲɟ� ��� ɥɟɬ�� ±� ������� ȼ�
ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɜɨɡɧɢɤɥɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɭɝɥɭɛɥɟɧɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɢɣ�
ɨɛ� ɨɫɨɛɟɧɧɨɫɬɹɯ� ɮɟɧɨɬɢɩɚ�� ɮɢɡɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ�

ɩɪɨɹɜɥɟɧɢɣ� ɭ� ɞɟɬɟɣ� ɫ� ɫɢɧɞɪɨɦɨɦ� Ⱦɚɭɧɚ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɟɧɨɬɢɩɚ�� ɮɢɡɢɱɟɫɤɨɝɨ�
ɪɚɡɜɢɬɢɹ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɞɟɬɟɣ� ɫ� ɫɢɧɞɪɨɦɨɦ� Ⱦɚɭɧɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�ɨɛɫɥɟɞɨɜɚɧɢɟ����ɞɟɬɟɣ�ɩɟɪɜɨɝɨ�ɝɨɞɚ�
ɠɢɡɧɢ�ɫ�ɞɢɚɝɧɨɡɨɦ�©ɫɢɧɞɪɨɦ�Ⱦɚɭɧɚª��Ⱦɢɚɝɧɨɡ�ɫɢɧɞɪɨɦɚ�Ⱦɚɭɧɚ�ɛɵɥ�
ɩɨɞɬɜɟɪɠɞɟɧ� ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ� ɜ� ɪɚɧɧɟɦ� ɧɟɨɧɚɬɚɥɶɧɨɦ�
ɩɟɪɢɨɞɟ�� ɉɪɢ� ɷɬɨɦ� ɤɚɪɢɨɬɢɩ� ɦɚɥɶɱɢɤɚ� ɨɛɨɡɧɚɱɚɥɫɹ� ���� ɏɍ�����
ɞɟɜɨɱɤɢ� ±� ���� ɏɏ����� ȼ� ������ ɫɥɭɱɚɟɜ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɩɪɨɫɬɚɹ�
ɬɪɢɫɨɦɧɚɹ� ɮɨɪɦɚ� ɫɢɧɞɪɨɦɚ� Ⱦɚɭɧɚ�� ɍ� �� ɞɟɬɟɣ� � ������� ɨɛɧɚɪɭɠɟɧɚ�
ɬɪɚɧɫɥɨɤɚɰɢɨɧɧɚɹ� ɮɨɪɦɚ� ����ɏɍ�W���������� ɭ� �� ±� ɦɨɡɚɢɱɧɚɹ� ɮɨɪɦɚ�
ɫɢɧɞɪɨɦɚ�� ȼ� ɪɚɛɨɬɟ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɤɥɢɧɢɤɨ�ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɣ� ɢ�
ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɦɟɬɨɞɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɟɬɢ�ɫ�ɫɢɧɞɪɨɦɨɦ�
Ⱦɚɭɧɚ� ɢɦɟɥɢ� ɤɥɚɫɫɢɱɟɫɤɢɟ� ɩɪɢɡɧɚɤɢ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɦɨɧɝɨɥɨɢɞɧɵɣ�
ɪɚɡɪɟɡ� ɝɥɚɡ� ��������� ɷɩɢɤɚɧɬ� ��������� ɝɢɩɟɪɦɨɛɢɥɶɧɨɫɬɶ� ɫɭɫɬɚɜɨɜ�
���������ɤɨɠɧɭɸ�ɫɤɥɚɞɤɭ�ɧɚ�ɲɟɟ��������ɛɨɥɟɟ�ɱɟɦ�ɭ�ɩɨɥɨɜɢɧɵ�ɞɟɬɟɣ�
ɨɬɦɟɱɟɧ� ɩɥɨɫɤɢɣ� ɡɚɬɵɥɨɤ� ��������� ɦɚɤɪɨɝɥɨɫɫɢɹ� ��������� ɩɥɨɫɤɚɹ�
ɩɟɪɟɧɨɫɢɰɚ� ��������� ɤɥɢɧɨɞɚɤɬɢɥɢɹ� ɦɢɡɢɧɰɚ� ��������� ɩɨɩɟɪɟɱɧɚɹ�
ɥɚɞɨɧɧɚɹ� ɫɤɥɚɞɤɚ� ��������� ©ɝɨɬɢɱɟɫɤɨɟª� ɧɟɛɨ� ��������� ɫ� ɝɨɪɚɡɞɨ�
ɦɟɧɶɲɟɣ�ɱɚɫɬɨɬɨɣ�ɜɫɬɪɟɱɚɥɢɫɶ�ɞɟɮɨɪɦɚɰɢɹ�ɭɲɧɵɯ�ɪɚɤɨɜɢɧ���������
ɢ� ɫɬɪɚɛɢɡɦ� ��������� ɍ� ɜɫɟɯ� ɞɟɬɟɣ� ɫ� ɫɢɧɞɪɨɦɨɦ� Ⱦɚɭɧɚ� ɨɬɦɟɱɟɧɨ�
ɫɨɱɟɬɚɧɢɟ���ɢ�ɛɨɥɟɟ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɩɪɢɡɧɚɤɨɜ��ȼɟɞɭɳɟɣ�ɩɚɬɨɥɨɝɢɟɣ�
ɜ� ɪɚɧɧɟɦ� ɧɟɨɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ� ɭ� ɞɚɧɧɨɣ� ɝɪɭɩɩɵ� ɞɟɬɟɣ� ɛɵɥɢ�
ɩɟɪɢɧɚɬɚɥɶɧɵɟ� ɩɨɪɚɠɟɧɢɹ� ɐɇɋ� ɫ� ɩɪɟɨɛɥɚɞɚɧɢɟɦ� ɝɢɩɨɤɫɢɱɟɫɤɢ�
ɢɲɟɦɢɱɟɫɤɢɯ� ɩɨɪɚɠɟɧɢɣ� ɐɇɋ� ,,� ɫɬɟɩɟɧɢ� ������� ȼɪɨɠɞɟɧɧɵɟ�
ɩɨɪɨɤɢ�ɫɟɪɞɰɚ�ɜɫɬɪɟɱɚɥɢɫɶ�ɛɨɥɟɟ�ɱɟɦ�ɭ�ɩɨɥɨɜɢɧɵ�ɞɟɬɟɣ�ɫ�ɫɢɧɞɪɨɦɨɦ�
Ⱦɚɭɧɚ� ��������� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ɨɪɝɚɧɨɜ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�
ɬɪɚɤɬɚ� ɜɵɹɜɥɟɧɵ�ɭ� ������ɞɟɬɟɣ�� ɜɪɨɠɞɟɧɧɵɣ� ɝɢɩɨɬɢɪɟɨɡ� ±� ɭ� ������
ɍ�ɞɟɬɟɣ�ɫ�ɫɢɧɞɪɨɦɨɦ�Ⱦɚɭɧɚ�ɢɦɟɥɢɫɶ�ɩɪɨɹɜɥɟɧɢɹ�ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ��ɩɭɩɨɱɧɚɹ�ɝɪɵɠɚ��������ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɵɣ�
ɢ� ɞɭɨɞɟɧɨɝɚɫɬɪɚɥɶɧɵɣ� ɪɟɮɥɸɤɫɵ� ������� ɦɵɲɟɱɧɚɹ� ɝɢɩɨɬɨɧɢɹ�
���������ɍ�ɜɫɟɯ�ɞɟɬɟɣ�ɫ�ɫɢɧɞɪɨɦɨɦ�Ⱦɚɭɧɚ�ɛɵɥɨ�ɨɬɦɟɱɟɧɨ�ɫɨɱɟɬɚɧɧɨɟ�
ɩɨɪɚɠɟɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɨɪɝɚɧɨɜ� ɢ� ɫɢɫɬɟɦ�� ɉɚɬɨɥɨɝɢɹ� ɨɪɝɚɧɚ� ɡɪɟɧɢɹ�
�ɚɬɪɨɮɢɹ�ɞɢɫɤɚ�ɡɪɢɬɟɥɶɧɨɝɨ�ɧɟɪɜɚ��ɪɟɬɢɧɨɩɚɬɢɹ��ɜɪɨɠɞɟɧɧɵɣ�ɧɢɫɬɚɝɦ��
ɚɧɝɢɨɩɚɬɢɹ� ɫɟɬɱɚɬɤɢ�� ɫɬɪɚɛɢɡɦ�� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɭ� ɤɚɠɞɨɝɨ� ɬɪɟɬɶɟɝɨ�
ɪɟɛɟɧɤɚ� ��������� Ⱥɧɚɥɢɡ� ɮɢɡɢɱɟɫɤɨɝɨ� ɪɚɡɜɢɬɢɹ� ɞɟɬɟɣ� ɫ� ɫɢɧɞɪɨɦɨɦ�
Ⱦɚɭɧɚ�ɧɚ�ɩɟɪɜɨɦ� ɝɨɞɭ�ɠɢɡɧɢ�ɜ���� ��� ��� ��ɢ����ɦɟɫɹɰɟɜ�ɩɨɤɚɡɚɥ�� ɱɬɨ�
ɤɨɥɢɱɟɫɬɜɨ� ɞɟɬɟɣ�� ɢɦɟɸɳɢɯ� ɨɬɤɥɨɧɟɧɢɹ� ɜ� ɮɢɡɢɱɟɫɤɨɦ� ɪɚɡɜɢɬɢɢ�� ɤ�
ɤɨɧɰɭ�ɝɨɞɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɜɨɡɪɨɫɥɨ��ȼ���ɝɨɞ�ɛɨɥɶɲɢɧɫɬɜɨ�ɞɟɬɟɣ�ɢɦɟɥɨ�
ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɮɢɡɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ���������ɢ�ɦɢɤɪɨɫɨɦɚɬɢɱɟɫɤɢɣ�
ɫɨɦɚɬɨɬɢɩ� ��������� ������ ±� ɪɟɡɤɨ� ɞɢɫɝɚɪɦɨɧɢɱɧɨɟ� ɪɚɡɜɢɬɢɟ��
Ʉɨɥɢɱɟɫɬɜɨ�ɞɟɬɟɣ�ɫ�ɝɚɪɦɨɧɢɱɧɵɦ�ɪɚɡɜɢɬɢɟɦ�ɭɦɟɧɶɲɢɥɨɫɶ�ɜ�����ɪɚɡɚ��
ɚ�ɤɨɥɢɱɟɫɬɜɨ�ɞɟɬɟɣ�ɫ�ɪɟɡɤɨ�ɞɢɫɝɚɪɦɨɧɢɱɧɵɦ�ɪɚɡɜɢɬɢɟɦ�ɭɜɟɥɢɱɢɥɨɫɶ�
ɜ� ���� ɪɚɡɚ�� ɱɬɨ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ©ɚɫɢɧɯɪɨɧɧɨɫɬɢª� ɪɨɫɬɚ� ɞɚɧɧɨɣ�
ɝɪɭɩɩɵ�ɞɟɬɟɣ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɞɥɹ�ɞɟɬɟɣ�ɫ�ɫɢɧɞɪɨɦɨɦ�Ⱦɚɭɧɚ�ɜ�
ɪɚɧɧɟɦ�ɩɨɫɬɧɚɬɚɥɶɧɨɦ�ɩɟɪɢɨɞɟ�ɯɚɪɚɤɬɟɪɧɨ�ɩɨɪɚɠɟɧɢɟ�ɐɇɋ��ɧɚɥɢɱɢɟ�
ɩɨɪɨɤɨɜ� ɫɟɪɞɰɚ� ɢ� ɀɄɌ�� ɦɵɲɟɱɧɨɣ� ɝɢɩɨɬɨɧɢɢ� ɢ� ɩɚɬɨɥɨɝɢɢ� ɨɪɝɚɧɚ�
ɡɪɟɧɢɹ��ɇɚɥɢɱɢɟ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɞɟɬɟɣ�ɫ�ɨɬɤɥɨɧɟɧɢɹɦɢ�ɜ�
ɮɢɡɢɱɟɫɤɨɦ�ɪɚɡɜɢɬɢɢ�ɤ�ɤɨɧɰɭ�ɩɟɪɜɨɝɨ�ɝɨɞɚ�ɠɢɡɧɢ�ɬɪɟɛɭɟɬ�ɪɚɡɪɚɛɨɬɤɢ�
ɫɩɟɰɢɚɥɶɧɵɯ�ɤɨɪɪɢɝɢɪɭɸɳɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�

)($785(6�2)�&/,1,&$/�&+$5$&7(5,67,&6�2)�&+,/'5(1�
:,7+�'2:1�6<1'520(
9�6��.X]QHWVRYD��9�9��%DED\DQ
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�(�0��.RUQ\XVKR
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ�� &KURPRVRPDO� DEQRUPDOLW\�� FKDUDFWHUL]HG� E\� IUHTXHQW�
FRPELQDWLRQ� ZLWK� FRQJHQLWDO� PDOIRUPDWLRQV� VLJQL¿FDQWO\� DIIHFWV� WKH�
TXDOLW\�RI�OLIH�RI�VLFN�FKLOGUHQ�,W� LV�RQH�RI�WKH�PDLQ�UHDVRQV�IRU�WKH�KLJK�
PRUWDOLW\� LQ� WKH� SHULQDWDO� SHULRG�� 'RZQ� V\QGURPH� �WULVRP\� RI� WKH� ��VW�
SDLU� RI� FKURPRVRPHV�� KROGV� D� VSHFLDO� SODFH� DPRQJ� WKH� FKURPRVRPDO�
DEQRUPDOLWLHV��,WV�SUHYDOHQFH�LV��������DQG�DPRQJ�FKLOGUHQ�ERUQ�WR�PRWKHUV�
DJHG� RYHU� ��� \HDUV� �� ������� ,Q� UHFHQW� \HDUV�� WKHUH�ZDV� WKH� QHFHVVLW\� RI�
GHHSHQLQJ�UHSUHVHQWDWLRQV�DERXW�WKH�IHDWXUHV�RI�WKH�SKHQRW\SH��WKH�SK\VLFDO�
GHYHORSPHQW�DQG�FOLQLFDO�PDQLIHVWDWLRQV�LQ�FKLOGUHQ�ZLWK�'RZQ�V\QGURPH�
LQ� WKH� PRGHUQ� ZRUOG�� $LP�� 7R� UHYHDO� IHDWXUHV� RI� WKH� SKHQRW\SH�� WKH�
SK\VLFDO�GHYHORSPHQW�DQG�FOLQLFDO�PDQLIHVWDWLRQV�RI�FKLOGUHQ�ZLWK�'RZQ�
V\QGURPH��0DWHULDOV�DQG�PHWKRGV��$�VXUYH\�RI����LQIDQWV�ZLWK�D�GLDJQRVLV�
RI� 'RZQ� V\QGURPH�ZDV� FRQGXFWHG�� 7KH�'LDJQRVLV� RI� 'RZQ� V\QGURPH�
ZDV�FRQ¿UPHG�E\�F\WRJHQHWLF�PHWKRGV�LQ�WKH�HDUO\�QHRQDWDO�SHULRG��7KH�
NDU\RW\SH� RI� WKH� ER\�ZDV� GHQRWHG� ����;<� ��� DQG� RI� WKH� JLUO� ±� ���� ���
;;��,Q�������RI�FDVHV�WKH�WULVRPLF�VLPSOH�IRUP�RI�'RZQ�V\QGURPH�ZDV�
UHFRUGHG��$�WUDQVORFDWLRQ�IRUP������;<��W�����������KDG���FKLOGV���������DQG�
��FKLOG�±�D�PRVDLF�IRUP�RI�WKH�V\QGURPH��&OLQLFRDQDPQHVWLF�DQG�VWDWLVWLFDO�
PHWKRGV�ZHUH� XVHG� LQ� RXU� UHVHDUFK�ZRUN��5HVXOWV��&KLOGUHQ�ZLWK�'RZQ�
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V\QGURPH� KDG� WKH� FODVVLF� V\PSWRPV� RI� WKH� GLVHDVH�� VODQWLQJ� SDOSHEUDO�
¿VVXUHV����������HSLNDQW����������MRLQW�K\SHUPRELOLW\����������VNLQ�IROGV�
RQ�WKH�QHFN��������PRUH�WKDQ�KDOI�RI�WKH�FKLOGUHQ�PDUNHG�E\�D�ÀDW�KHDG�
��������� PDFURJORVVLD� ��������� ÀDW� QDVDO� EULGJH� ��������� FOLQRGDFW\O\�
RI� WKH� OLWWOH�¿QJHU� ��������� WUDQVYHUVH�SDOPDU� FUHDVH� ���������©*RWKLFª�
VN\����������GHIRUPDWLRQ�RI�HDUV� ��������DQG�VWUDELVPXV���������ZHUH�
GHWHFWHG�ZLWK�PXFK� ORZHU�IUHTXHQF\��$OO�FKLOGUHQ�ZLWK�'RZQ�V\QGURPH�
KDG�D�FRPELQDWLRQ�RI�¿YH�RU�PRUH�V\PSWRPV�PHQWLRQHG��3HULQDWDO�&16�
OHVLRQV�ZLWK�D�SUHGRPLQDQFH�RI�K\SR[LF�LVFKHPLF�&16�OHVLRQV�,,�GHJUHH�
������ZHUH�WKH�OHDGLQJ�SDWKRORJ\�LQ�WKH�HDUO\�QHRQDWDO�SHULRG�LQ�WKLV�JURXS�
RI�FKLOGUHQ��&RQJHQLWDO�KHDUW�GHIHFWV�RFFXUV�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�ZLWK�
'RZQ�V\QGURPH����������PDOIRUPDWLRQV�RI�WKH�JDVWURLQWHVWLQDO�WUDFW�ZHUH�
IRXQG�LQ�������RI�FKLOGUHQ��FRQJHQLWDO�K\SRWK\URLGLVP�±�LQ�������&KLOGUHQ�
ZLWK�'RZQ�V\QGURPH�KDG�PDQLIHVWDWLRQV�RI�FRQQHFWLYH�WLVVXH�LQVROYHQF\��
XPELOLFDO�KHUQLD��������DQG�JDVWURHVRSKDJHDO�DQG�GXRGHQRJDVWULF�UHÀX[�
������� PXVFOH� K\SRWRQLD� ��������� &RPELQHG� OHVLRQ� RI� YDULRXV� RUJDQV�
DQG� V\VWHPV�ZDV�QRWHG� LQ� DOO� FKLOGUHQ�ZLWK�'RZQ�V\QGURPH��3DWKRORJ\�
RI�YLVLRQ��RSWLF�QHUYH�DWURSK\��UHWLQRSDWK\��FRQJHQLWDO�Q\VWDJPXV��UHWLQDO�
DQJLRSDWK\�� VWUDELVPXV�� ZDV� GHWHFWHG� LQ� HYHU\� WKLUG� FKLOG� ���������
$QDO\VLV�RI� WKH�SK\VLFDO�GHYHORSPHQW�RI�FKLOGUHQ�ZLWK�'RZQ�V\QGURPH�
LQ� WKH�¿UVW�\HDU�RI� OLIH� LQ� WKH������������ DQG����PRQWKV� VKRZHG� WKDW� WKH�
QXPEHU� RI� FKLOGUHQ�ZLWK� SK\VLFDO� GLVDELOLWLHV� LQFUHDVHG� VLJQL¿FDQWO\� E\�
WKH� HQG� RI� WKH� \HDU�� ,Q� WKH� ¿UVW� \HDU��PRVW� FKLOGUHQ� KDG� D� ORZ� OHYHO� RI�
SK\VLFDO� GHYHORSPHQW� �������� DQG�PLFUR�VRPDWLF� VRPDWRW\SH� ���������
������KDG�VKDUSO\�GLVKDUPRQLRXV�GHYHORSPHQW��7KH�QXPEHU�RI�FKLOGUHQ�
ZLWK�KDUPRQLRXV�GHYHORSPHQW�GHFUHDVHG�E\�����WLPHV�DQG�WKH�QXPEHU�RI�
FKLOGUHQ�ZLWK�VKDUSO\�GLVKDUPRQLRXV�GHYHORSPHQW�LQFUHDVHG�E\�����WLPHV��
ZKLFK� LQGLFDWHV� WKDW� ©DV\QFKURQRXVª� JURZWK� RI� WKLV� JURXS� RI� FKLOGUHQ��
&RQFOXVLRQ�� 7KXV�� WKH� &16� OHVLRQV�� WKH� SUHVHQFH� RI� KHDUW� GHIHFWV� DQG�
JDVWURLQWHVWLQDO� WUDFW�� K\SRWRQLD� DQG� H\H� SDWKRORJ\� DUH� FKDUDFWHULVWLF� RI�
FKLOGUHQ�ZLWK�'RZQ�V\QGURPH�LQ�WKH�HDUO\�SRVWQDWDO�SHULRG��3UHVHQFH�RI�D�
VLJQL¿FDQW�QXPEHU�RI�FKLOGUHQ�ZLWK�SK\VLFDO�GLVDELOLWLHV�E\�WKH�HQG�RI�WKH�
¿UVW�\HDU�RI�OLIH�UHTXLUHV�VSHFLDO�FRUUHFWLQJ�PHDVXUHV�

ɊȺɇɇȿȿ�ɉɈɅɈȼɈȿ�ɋɈɁɊȿȼȺɇɂȿ�±�ɇɈȼȺə�ɇɈɊɆȺ"
Ⱥ�Ⱥ��ɇɚɤɭɥɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ɇ�Ⱥ��Ȼɚɪɫɤɚɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɟɠɞɟɜɪɟɦɟɧɧɵɦ� ɩɨɥɨɜɵɦ� ɫɨɡɪɟɜɚɧɢɟɦ� ɧɚɡɵɜɚɟɬɫɹ�
ɩɨɹɜɥɟɧɢɟ�ɩɪɢɡɧɚɤɨɜ�ɩɭɛɟɪɬɚɬɚ�ɭ�ɞɟɜɨɱɟɤ�ɞɨ���ɥɟɬ�ɢɥɢ�ɭ�ɦɚɥɶɱɢɤɨɜ�ɞɨ�
��ɥɟɬ��ȼɪɟɦɹ�ɧɚɱɚɥɚ�ɩɨɥɨɜɨɝɨ�ɫɨɡɪɟɜɚɧɢɹ�ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ�ɜɚɪɶɢɪɭɟɬɫɹ�
ɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɷɬɧɢɱɟɫɤɨɣ� ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ�� ɤɥɢɦɚɬɚ� ɩɪɨɠɢɜɚɧɢɹ��
ɝɟɧɟɬɢɱɟɫɤɨɣ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɪɚɡɜɢɬɢɹ�ɝɪɭɞɢ�
±����ɥɟɬ��ɪɨɫɬɚ�ɹɢɱɟɤ�±���±�����ɥɟɬ��ɨɜɨɥɨɫɟɧɟɧɢɹ�±��±�����ɥɟɬ��ɍ���ɢɡ�
����±������ɞɟɬɟɣ��ɜ�ɞɟɫɹɬɶ�ɪɚɡ�ɱɚɳɟ�ɭ�ɞɟɜɨɱɟɤ��ɩɨɥɨɜɨɟ�ɫɨɡɪɟɜɚɧɢɟ�
ɧɚɱɢɧɚɟɬɫɹ�ɪɚɧɟɟ���ɥɟɬ��ȼ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɥɭɱɚɟɜ�ɷɬɨɬ�ɩɪɨɰɟɫɫ�ɹɜɥɹɟɬɫɹ�
ɤɨɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɦ�� ɩɪɟɞɫɬɚɜɥɹɹ� ɫɨɛɨɣ� ɜɚɪɢɚɧɬ� ɧɨɪɦɚɥɶɧɨɝɨ�
ɪɚɡɜɢɬɢɹ��ɇɨ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ��ɱɬɨ�ɪɚɧɧɟɟ�ɩɨɥɨɜɨɟ�ɫɨɡɪɟɜɚɧɢɟ�
ɦɨɝɭɬ�ɢɧɢɰɢɢɪɨɜɚɬɶ�ɨɩɭɯɨɥɢ��ɩɨɪɨɤɢ�ɢ�ɚɧɨɦɚɥɢɢ�ɪɚɡɜɢɬɢɹ�ɝɨɥɨɜɧɨɝɨ�
ɦɨɡɝɚ�� ɩɚɬɨɥɨɝɢɹ� ɷɧɞɨɤɪɢɧɧɨɣ� ɫɢɫɬɟɦɵ�� Ⱦɚɠɟ� ɜ� ɫɥɭɱɚɹɯ�� ɤɨɝɞɚ� ɜ�
ɨɫɧɨɜɟ� ɧɟɬ� ɩɚɬɨɥɨɝɢɢ�� ɧɟɨɛɵɱɧɨ� ɪɚɧɧɟɟ� ɩɨɥɨɜɨɟ� ɫɨɡɪɟɜɚɧɢɟ�ɦɨɠɟɬ�
ɨɤɚɡɚɬɶ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɫɨɰɢɚɥɶɧɨɟ� ɩɨɜɟɞɟɧɢɟ� ɢ�
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�ɪɚɡɜɢɬɢɟ��ɭɦɟɧɶɲɚɬɶ�ɤɨɧɟɱɧɵɣ�ɪɨɫɬ�ɪɟɛɟɧɤɚ��ɑɚɫɬɨ�
ɩɟɞɢɚɬɪɵ�ɧɟ�ɩɪɢɞɚɸɬ�ɛɨɥɶɲɨɝɨ�ɡɧɚɱɟɧɢɹ�ɩɟɪɜɵɦ�ɩɪɢɡɧɚɤɚɦ�ɩɨɥɨɜɨɝɨ�
ɫɨɡɪɟɜɚɧɢɹ�ɭ�ɞɟɬɟɣ�ɪɚɧɧɟɝɨ�ɜɨɡɪɚɫɬɚ��ɩɪɢɱɢɧɵ�ɨɫɬɚɸɬɫɹ�ɧɟɹɫɧɵɦɢ��
ɱɬɨ�ɡɚɬɪɭɞɧɹɟɬ�ɪɚɡɪɚɛɨɬɤɭ�ɦɟɬɨɞɨɜ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɢ�ɞɢɚɝɧɨɫɬɢɤɢ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɛɨɫɧɨɜɚɧɢɟ�ɩɪɢɦɟɧɟɧɢɹ�ɦɟɬɨɞɨɜ�ɧɟɣɪɨɜɢɡɭɚɥɢɡɚɰɢɢ�
ɜ� ɤɚɱɟɫɬɜɟ� ɫɬɚɧɞɚɪɬɚ� ɩɟɪɜɢɱɧɨɝɨ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɞɟɬɟɣ� ɫ� ɪɚɧɧɢɦ�
ɧɚɱɚɥɨɦ� ɩɨɥɨɜɨɝɨ� ɫɨɡɪɟɜɚɧɢɹ��Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ�� Ȼɵɥ� ɩɪɨɜɟɞɟɧ�
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�ɚɧɚɥɢɡ�ɪɚɞɢɨɥɨɝɢɱɟɫɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɞɢɚɝɧɨɡɨɦ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɣ�ɩɨɥɨɜɨɣ�ɡɪɟɥɨɫɬɢ��Ⱦɚɧɧɵɟ�ɛɵɥɢ�ɜɡɹɬɵ�ɢɡ�
ɂɧɬɟɝɪɢɪɨɜɚɧɧɨɣ�ɪɚɞɢɨɥɨɝɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ�ɫɢɫɬɟɦɵ��,5,6��
ɫ������ɝ��ɩɨ������ɝ��Ⱦɢɚɝɧɨɡ�ɉɉɊ�ɛɵɥ�ɩɨɫɬɚɜɥɟɧ�ɧɚ�ɨɫɧɨɜɟ�ɤɥɢɧɢɱɟɫɤɨɣ�
ɨɰɟɧɤɢ��ɢɫɫɥɟɞɨɜɚɧɢɹ�ɝɨɪɦɨɧɚɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ��ɩɭɛɟɪɬɚɬɧɵɣ�ɭɪɨɜɟɧɶ�
ɅȽ��ɎɋȽ��ɬɟɫɬɨɫɬɟɪɨɧɚ�ɷɫɬɪɚɞɢɨɥɚ���ɍɁɂ�ɢ�ɨɰɟɧɤɢ�ɤɨɫɬɧɨɝɨ�ɜɨɡɪɚɫɬɚ��
Ʉɪɢɬɟɪɢɢ� ɨɛɹɡɚɬɟɥɶɧɨɝɨ� ɩɪɨɜɟɞɟɧɢɹ� ɧɟɣɪɨɜɢɡɭɚɥɢɡɚɰɢɢ�� ɜɨɡɪɚɫɬ�
ɞɨ���ɥɟɬ��ɛɵɫɬɪɨɟ�ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ�ɜɬɨɪɢɱɧɵɯ�ɩɨɥɨɜɵɯ�ɩɪɢɡɧɚɤɨɜ��
ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ�ɫɢɦɩɬɨɦɚɬɢɤɚ��Ɋɟɡɭɥɶɬɚɬɵ��Ȼɵɥɢ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɪɟɡɭɥɶɬɚɬɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ��� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɝɨɞɚ� ɞɨ� ��� ɥɟɬ�
�ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ���� ɥɟɬ�� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɞɢɚɝɧɨɡɨɦ� ɉɉɊ�� ���
ɩɚɰɢɟɧɬɚɦ�������ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɆɊɌ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��
ɍɁɂ� ɬɚɡɨɜɵɯ� ɨɪɝɚɧɨɜ� ɢ� ɄɌ� ɛɪɸɲɧɨɣ� ɩɨɥɨɫɬɢ�� ɂɧɬɪɚɤɪɚɧɢɚɥɶɧɚɹ�
ɨɩɭɯɨɥɶ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ� ɭ� ��� ɪɟɛɟɧɤɚ�� �� ɩɚɰɢɟɧɬɚ� ±� ɫ� ɫɨɱɟɬɚɧɧɨɣ�

ɩɚɬɨɥɨɝɢɟɣ��ɨɩɭɯɨɥɶ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɢ�ɝɢɞɪɨɰɟɮɚɥɢɹ�����ɩɚɰɢɟɧɬɨɜ�
±�ɫ�ɧɨɪɦɚɥɶɧɨɣ�ɬɨɦɨɝɪɚɦɦɨɣ�ɦɨɡɝɚ��ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɭ�ɞɟɬɟɣ�ɞɨ���ɥɟɬ�
ɞɢɚɝɧɨɫɬɢɪɭɸɬɫɹ�ɝɢɩɨɬɚɥɚɦɢɱɟɫɤɢɟ�ɝɚɦɚɪɬɨɦɵ��Q �����ɚɫɬɪɨɰɢɬɨɦɵ�
ɝɥɢɨɦɵ��Q ����ɨɩɭɯɨɥɢ�ɲɢɲɤɨɜɢɞɧɨɣ�ɠɟɥɟɡɵ��Q ���ɢ�ɚɪɚɯɧɨɢɞɚɥɶɧɵɟ�
ɤɢɫɬɵ��Q ����ɍ�����ɦɚɥɶɱɢɤɨɜ�ɢ�����ɞɟɜɨɱɟɤ�ɩɚɬɨɥɨɝɢɱɟɫɤɢ�ɪɚɧɧɟɟ�
ɧɚɱɚɥɨ� ɩɭɛɟɪɬɚɬɚ� ɫɜɹɡɚɧɨ� ɫ� ɨɩɭɯɨɥɶɸ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ȼɵɜɨɞɵ��
Ɋɚɧɧɟɟ� ɩɨɥɨɜɨɟ� ɫɨɡɪɟɜɚɧɢɟ� ɨɛɭɫɥɨɜɥɟɧɨ� ɝɟɬɟɪɨɝɟɧɧɨɣ� ɝɪɭɩɩɨɣ�
ɡɚɛɨɥɟɜɚɧɢɣ��ɉɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɬɟɥɚɪɯɟ�ɢɥɢ� ɚɞɪɟɧɚɪɯɟ� ɜ� ɫɨɱɟɬɚɧɢɢ�
ɫ� ɧɨɪɦɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɶɸ� ɪɨɫɬɚ� ɢ� ɫɨɨɬɜɟɬɫɬɜɢɟɦ� ɤɨɫɬɧɨɝɨ� ɜɨɡɪɚɫɬɚ�
ɫɬɨɢɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɤɚɤ� ɜɚɪɢɚɧɬ� ɧɨɪɦɚɥɶɧɨɝɨ� ɪɚɡɜɢɬɢɹ�� ɍɱɢɬɵɜɚɹ�
ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɧɟɣɪɨɜɢɡɭɚɥɢɡɚɰɢɢ�ɜ�����ɫɥɭɱɚɟɜ�ɞɟɬɟɣ�
ɞɨ���ɥɟɬ��ɫɬɚɧɞɚɪɬɨɦ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɆɊɌ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��
ɍɁɂ�ɢɥɢ�ɄɌ�ɨɪɝɚɧɨɜ�ɛɪɸɲɧɨɣ�ɩɨɥɨɫɬɢ�ɢ�ɹɢɱɟɤ�ɞɥɹ�ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɝɟɧɟɡɚ�ɨɬ�ɤɨɧɫɬɢɬɭɰɢɚɥɶɧɨɣ�ɮɨɪɦɵ�ɉɉɊ��
ɱɬɨ�ɢɦɟɟɬ�ɜɚɠɧɨɟ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ�ɡɧɚɱɟɧɢɟ�

,6�($5/<�38%(57<�7+(�1(:�1250$/"
$�$��1DNXOD
6FLHQWL¿F�$GYLVRU�±�0�$��%DUVND\D
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3UHFRFLRXV� SXEHUW\� LV� WKH� DSSHDUDQFH� RI� VLJQV� RI� SXEHUW\�
LQ� JLUOV� XQGHU� �� \HDUV� DQG� ER\V� XQGHU� �� \HDUV�� 7KH� SHULRG� RI� SXEHUW\�
RQVHW� DPRQJ� WKH� SRSXODWLRQ� YDULHV� DQG� GHSHQGV� RQ� HWKQLFLW\�� FOLPDWH��
DFFRPPRGDWLRQ��JHQHWLF�SUHGLVSRVLWLRQ��7KH�DYHUDJH�DJH�RI�WKHODUFKH�LV����
\HDUV��WHVWLFXODU�HQODUJHPHQW�±���±�����\HDUV��DGUHQDUFKH�±��±�����\DUV��,Q�
��RI�����±������FKLOGUHQ��WHQ�WLPHV�PRUH�FRPPRQ�LQ�JLUOV��SXEHUW\�EHJLQV�
EHIRUH���\HDUV��,Q�PRVW�FDVHV��WKLV�SURFHVV�LV�D�FRQVWLWXWLRQDO��SUHVHQWLQJ�
D� YDULDQW� RI� QRUPDO� GHYHORSPHQW��%XW� EH� DZDUH� WKDW� HDUO\� SXEHUW\�PD\�
LQLWLDWH�WXPRUV��ELUWK�GHIHFWV�DQG�GHYHORSPHQWDO�DEQRUPDOLWLHV�RI�WKH�EUDLQ��
HQGRFULQH�SDWKRORJ\��(YHQ�LQ�FDVHV�ZKHUH�WKHUH�LV�QR�EDVLV�LQ�WKH�SDWKRORJ\�
XQXVXDOO\� HDUO\� SXEHUW\� PD\� FDXVH� DGYHUVH� HIIHFWV� RQ� VRFLDO� EHKDYLRU�
DQG� SV\FKRORJLFDO� GHYHORSPHQW�� UHGXFH� WKH� ¿QDO� KHLJKW� RI� WKH� FKLOG��
3HGLDWULFLDQV�RIWHQ�GR�QRW�SD\�PXFK�DWWHQWLRQ�WR�WKH�¿UVW�VLJQV�RI�SXEHUW\�LQ�
\RXQJ�FKLOGUHQ��7KH�UHDVRQV�VWD\�XQFOHDU��WKDW�PDNHV�LW�GLI¿FXOW�WR�GHYHORS�
PHWKRGV� IRU� SUHYHQWLRQ� DQG� GLDJQRVLV�� $LP�� 7KH� JRDO� LV� REMHFWLYDWLRQ�
IRU�WKH�XVH�RI�QHXURLPDJLQJ�PHWKRGV�DV�D�VWDQGDUG�RI�SULPDU\�VXUYH\�RI�
FKLOGUHQ�ZLWK�HDUO\�RQVHW�RI�SXEHUW\��0DWHULDOV�DQG�PHWKRGV��5HWURVSHFWLYH�
UHVXOW�RI�UDGLRORJLFDO�UHVHDUFK�RI�SDWLHQWV�ZLWK�D�GLDJQRVLV�RI�SUHFRFLRXV�
SXEHUW\�ZDV�SHUIRUPHG��7KH�GDWD�ZHUH� WDNHQ�IURP�,QWHJUDWHG�5DGLRORJ\�
,QIRUPDWLRQ�6\VWHP� �,5,6�� IURP������ WLOO� �����\HDUV��7KH�GLDJQRVLV� RI�
SUHFRFLRXV� SXEHUW\� ZDV� PDGH� EDVHG� RQ� FOLQLFDO� DVVHVVPHQW�� UHVHDUFK�
KRUPRQDO� SUR¿OH� �SXEHUWDO� OHYHO� RI� OXWHLQL]LQJ� KRUPRQH� �/+��� IROOLFOH�
VWLPXODWLQJ�KRUPRQH� �)6*��� WHVWRVWHURQH�HVWUDGLROH���DQG�XOWUDVRXQG�DQG�
ERQH�DJH�DVVHVVPHQW��7KH�PDQGDWRU\�FULWHULD�RI�QHXURLPDJLQJ�LV�DJH�XQGHU�
��\HDUV��UDSLG�SURJUHVVLRQ�RI�VHFRQGDU\�VH[XDO�FKDUDFWHULVWLFV��QHXURORJLFDO�
V\PSWRPV��5HVXOWV��7KH�DQDO\VLV�RI�UHVXOWV�RI�GLDJQRVLV�RI����FKLOGUHQ�LQ�
DJH� IURP� �� WR� ��� \HDUV� �WKH� DYHUDJH� DJH� LV� ���� \HDUV��ZLWK� HVWDEOLVKHG�
GLDJQRVLV� RI� 33� ZDV� PDGH��05,� VFDQ� EUDLQ�� SHOYLV� XOWUDVRXQG� DQG� &7�
VFDQ� RI� DEGRPHQ� ZHUH� PDGH� IRU� ��� SDWLHQWV� ������� ,QWUDFUDQLDO� WXPRU�
ZDV� GLDJQRVHG� LQ� ��� FKLOGUHQ�� �� SDWLHQWV� KDG� FRPRUELGLW\� �EUDLQ� WXPRU�
DQG�K\GURFHSKDOXV�����SDWLHQWV�KDG�QRUPDO�EUDLQ�VFDQ��0RUH�RIWHQ�FKLOGUHQ�
XQGHU���\HDUV�ROG�KDYH�WKH�GLDJQRVH�RI�K\SRWKDODPLF�KDPDUWRPD��Q �����
DVWURF\WRPD�JOLRPD��Q ����SLQHDO�JODQG�WXPRUV��Q ���DQG�DUDFKQRLG�F\VWV�
�Q ����$EQRUPDOO\�HDUO\�RQVHW�RI�SXEHUW\�RI�����RI�ER\V�DQG�����RI�JLUOV�
LV�DVVRFLDWHG�ZLWK�D�EUDLQ�WXPRU��&RQFOXVLRQV��(DUO\�SXEHUW\�UHVSRQGV�WR�
D�KHWHURJHQHRXV�JURXS�RI�GLVHDVHV��3UHPDWXUH�WKHODUFKH�RU�DGUHQDUFKH��LQ�
FRQMXQFWLRQ�ZLWK� WKH� QRUPDO� JURZWK� UDWH� DQG�PDWFKHG� ERQH� DJH� VKRXOG�
EH� FRQVLGHUHG� DV� D� YDULDQW� RI� QRUPDO� GHYHORSPHQW��7DNLQJ� LQWR� DFFRXQW�
WKH�SRVLWLYH�UHVXOWV�RI�QHXURLPDJLQJ�LQ�����RI�FKLOGUHQ�XS�WR���\HDUV��WKH�
VXUYH\�VKRXOG�LQFOXGH�VWDQGDUG�EUDLQ�05,��XOWUDVRXQG�RU�&7�VFDQ�RI�WKH�
DEGRPHQ� DQG� WHVWLFOHV� IRU� WKH� GLIIHUHQWLDO� GLDJQRVLV� RI� RUJDQLF� JHQHVLV�
IURP�FRQVWLWXWLRQDO�33�IRUP�WKDW�KDV�LPSRUWDQW�SURJQRVWLF�YDOXH�

ɄɅɂɇɂɄɈ�ɊȿɇɌȽȿɇɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
Ɍȿɑȿɇɂə�ȻɊɈɇɏɈɅȿȽɈɑɇɈɃ�ȾɂɋɉɅȺɁɂɂ�ɇȺ�
ɋɈȼɊȿɆȿɇɇɈɆ�ɗɌȺɉȿ
Ⱥ�ȼ��ɋɢɞɟɧɤɨ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ɂ�ȼ�� Ⱦɚɜɵɞɨɜɚ�� ɤ�ɦ�ɧ��� ɞɨɰ��
Ɇ�Ɇ��Ƚɚɞɠɢɚɥɢɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɧɟɨɧɚɬɚɥɶɧɨɣ� ɪɟɚɧɢɦɚɰɢɢ�
ɩɪɢɜɟɥɨ� ɤ� ɢɡɦɟɧɟɧɢɸ� ɬɟɱɟɧɢɹ� ɛɪɨɧɯɨɥɟɝɨɱɧɨɣ� ɞɢɫɩɥɚɡɢɢ� �ȻɅȾ��
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ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ�� ɨɫɨɛɟɧɧɨ� ɜ� ɝɪɭɩɩɚɯ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ�
ɫ� ɷɤɫɬɪɟɦɚɥɶɧɨ� ɧɢɡɤɨɣ� ɢ� ɨɱɟɧɶ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�
�ɗɇɆɌ� ɢ� ɈɇɆɌ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɫɥɟɞɢɬɶ� ɤɥɢɧɢɤɨ�
ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɟ� ɢ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɟ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ�
ɮɨɪɦɵ� ɢ� ɬɹɠɟɫɬɢ� ɬɟɱɟɧɢɹ� ȻɅȾ� ɭ� ɞɟɬɟɣ�� ɪɨɞɢɜɲɢɯɫɹ� ɧɚ� ɪɚɡɥɢɱɧɵɯ�
ɫɪɨɤɚɯ�ɝɟɫɬɚɰɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɢɫɬɨɪɢɢ�
ɛɨɥɟɡɧɢ�ɢ�ɤɨɦɩɶɸɬɟɪɧɵɟ�ɬɨɦɨɝɪɚɦɦɵ��ɄɌ��ɨɪɝɚɧɨɜ�ɝɪɭɞɧɨɣ�ɩɨɥɨɫɬɢ�
���� ɧɟɞɨɧɨɲɟɧɧɨɝɨ� ɪɟɛɟɧɤɚ� ɫ� ɞɢɚɝɧɨɡɨɦ� ȻɅȾ�� ɧɚɯɨɞɹɳɟɝɨɫɹ�
ɩɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɩɭɥɶɦɨɧɨɥɨɝɚ� ɇɐɁȾ� ɊȺɆɇ� ���� ɦɚɥɶɱɢɤɨɜ�� ���
ɞɟɜɨɱɤɢ���Ɉɰɟɧɤɚ�ɄɌ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɜ� ɬɪɟɯ� ɝɪɭɩɩɚɯ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɝɟɫɬɚɰɢɨɧɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɪɟɛɟɧɤɚ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�� ɧɚ� ɨɫɧɨɜɚɧɢɢ�
ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɣ�ɲɤɚɥɵ�ɛɚɥɥɶɧɨɣ�ɨɰɟɧɤɢ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ȻɅȾ��
��ɹ� ɝɪɭɩɩɚ� ±� ��±��� ɧɟɞ�� ���� ɪɟɛɟɧɤɚ��� ��ɹ� ɝɪɭɩɩɚ� ±� ��±��� ɧɟɞ�� ����
ɪɟɛɟɧɤɚ��� ��ɹ� ɝɪɭɩɩɚ� ±� ��±��� ɧɟɞ�� ���� ɞɟɬɟɣ��� ɉɪɢ� ɥɟɝɤɨɦ� ɬɟɱɟɧɢɢ�
ȻɅȾ�ɫɭɦɦɚ�ɄɌ�ɛɚɥɥɨɜ�ɧɟ�ɩɪɟɜɵɲɚɥɚ����ɩɪɢ�ɫɪɟɞɧɟɬɹɠɟɥɨɦ�±�����ɩɪɢ�
ɬɹɠɟɥɨɦ�±�����Ɋɟɡɭɥɶɬɚɬɵ��ȼ���ɣ�ɝɪɭɩɩɟ�ɩɪɟɨɛɥɚɞɚɥɢ�ɞɟɬɢ�ɫ�ɗɇɆɌ�ɩɪɢ�
ɪɨɠɞɟɧɢɢ��0�P�±���������ɝ���ɩɨɥɭɱɢɜɲɢɟ�ɡɚɦɟɫɬɢɬɟɥɶɧɭɸ�ɬɟɪɚɩɢɸ�
ɫɭɪɮɚɤɬɚɧɬɨɦ� �ɁɌɋ�� ������ ɢ� ɫɮɨɪɦɢɪɨɜɚɜɲɢɟ�� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ��
ɧɨɜɭɸ�ɮɨɪɦɭ�ȻɅȾ� ������ ɫɨ� ɫɪɟɞɧɟɬɹɠɟɥɵɦ� ������ ɢ� ɥɟɝɤɢɦ� ������
ɬɟɱɟɧɢɟɦ�� ɫ� ɫɭɦɦɨɣ� ɄɌ� ɛɚɥɥɨɜ�� ɧɟ� ɩɪɟɜɵɲɚɜɲɟɣ� ���� ȼɨ� �� ɝɪɭɩɩɟ�
ɩɪɟɨɛɥɚɞɚɥɢ�ɞɟɬɢ�ɫ�ɈɇɆɌ�ɩɪɢ�ɪɨɠɞɟɧɢɢ��0�P�±���������ɝ���ɩɪɢɱɟɦ�
ɁɌɋ�ɩɪɨɜɨɞɢɥɚɫɶ�ɥɢɲɶ�ɭ�����ɞɟɬɟɣ��ɚ�ɱɚɫɬɨɬɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɨɜɨɣ�
ɮɨɪɦɵ�ȻɅȾ�ɫ�ɥɟɝɤɢɦ�ɜɚɪɢɚɧɬɨɦ�ɬɟɱɟɧɢɹ�ɧɟ�ɩɪɟɜɵɲɚɥɚ������ɋɭɦɦɚ�
ɄɌ�ɛɚɥɥɨɜ�ɛɨɥɟɟ����ɨɬɦɟɱɚɥɚɫɶ�ɭ�����ɞɟɬɟɣ�ɫ�ɬɹɠɟɥɵɦ�ɬɟɱɟɧɢɟɦ�ȻɅȾ��
ȼɫɟ�ɞɟɬɢ���ɝɪɭɩɩɵ��0�P�±���������ɝ���ɫɮɨɪɦɢɪɨɜɚɥɢ�ɤɥɚɫɫɢɱɟɫɤɭɸ�
ɮɨɪɦɭ� ȻɅȾ�� ɩɪɢɱɟɦ� ɁɌɋ� ɩɪɨɜɨɞɢɥɚɫɶ� ɬɨɥɶɤɨ� ɭ� ɛɨɥɶɧɵɯ�� ɋɭɦɦɚ�
ɄɌ� ɛɚɥɥɨɜ� ɛɨɥɟɟ� ��� ɨɬɦɟɱɚɥɚɫɶ� ɭ� ���� ɞɟɬɟɣ� ɫ� ɬɹɠɟɥɵɦ� ɬɟɱɟɧɢɟɦ�
ȻɅȾ��ȼɵɜɨɞɵ��ɇɚ�ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ� ɝɥɭɛɨɤɨɧɟɞɨɧɨɲɟɧɧɵɟ�ɞɟɬɢ�ɫ�
ɗɇɆɌ�ɢ�ɈɇɆɌ�ɩɪɢ�ɪɨɠɞɟɧɢɢ��ɩɨɥɭɱɢɜɲɢɟ�ɁɌɋ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�
ɮɨɪɦɢɪɭɸɬ�ɧɨɜɭɸ�ɮɨɪɦɭ�ȻɅȾ�ɫ�ɥɟɝɤɢɦ�ɢ�ɫɪɟɞɧɟɬɹɠɟɥɵɦ�ɜɚɪɢɚɧɬɨɦ�
ɬɟɱɟɧɢɹ�� ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ� ɨɛɴɟɤɬɢɜɧɵɦɢ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦɢ�
ɩɨɤɚɡɚɬɟɥɹɦɢ�
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,QWURGXFWLRQ��$W�WKH�SUHVHQW�VWDJH�DQ�LPSURYHPHQW�RI�QHRQDWDO�UHVXVFLWDWLRQ�
PHWKRGV� OHG� WR�D� FKDQJH�RI�EURQFKRSXOPRQDU\�G\VSODVLD� �%3'��FRXUVH��
HVSHFLDOO\� LQ� JURXSV� RI� SUHPDWXUH� LQIDQWV�ZLWK� H[WUHPHO\� ORZ� DQG� YHU\�
ORZ� ELUWKZHLJKW� �9/%:� DQG� (/%:���$LP��7R� WUDFH� FOLQLFRDQDPQHVWLF�
DQG� UDGLRORJLFDO�SDWWHUQV�RI� IRUPV�DQG� VHYHULW\�GHYHORSPHQW�RI�%3'� LQ�
FKLOGUHQ� ERUQ� DW� GLIIHUHQW� VWDJHV� RI� JHVWDWLRQ�� 0DWHULDOV� DQG� 0HWKRGV��
0HGLFDO�KLVWRULHV�DQG�WKRUDFLF�FDYLW\�FRPSXWHU�WRPRJUDSK\��&7��GDWD�RI�
����SUHPDWXUH�LQIDQW�ZLWK�GLDJQRVHG�%3'��ZKR�DUH�XQGHU�WKH�VXSHUYLVLRQ�
RI� D�SXOPRQRORJLVW�)6%,�©6&&+ª�5$06��ZHUH�DQDO\]HG� ����ER\V�����
JLUOV���&7�DVVHVVPHQW�ZDV�FDUULHG�RXW� LQ� WKUHH�JURXSV��GHSHQGLQJ�RQ�WKH�
JHVWDWLRQDO�DJH�DW�ELUWK�RQ�WKH�EDVLV�RI�UDGLRORJLFDO�VFRULQJ�VFDOH�RI�VHYHULW\�
RI�%3'��*URXS���±���±���ZHHNV�����FKLOGUHQ���*URXS���±���±���ZHHNV����
FKLOGUHQ���*URXS���±���±���ZHHNV�����FKLOGUHQ���,Q�FDVHV�ZLWK�PLOG�%3'�
&7�VFRUH�ZDV�OHVV�WKDQ����ZLWK�PRGHUDWH�±�����ZLWK�VHYHUH�±�����5HVXOWV��
*URXS���FRQVLVWHG�PDLQO\�IURP�(/%:�FKLOGUHQ��0�P�±���������J���ZKR�
UHFHLYHG�VXUIDFWDQW�UHSODFHPHQW�WKHUDS\��657��������DQG�SUHGRPLQDQWO\�
IRUPHG�D�QHZ�IRUP�RI�%3'�������ZLWK�PRGHUDWH�������DQG�PLOG�������
FRXUVH��ZLWK�&7�VFRUH�QRW�KLJKHU� WKDQ�����*URXS��� LQFOXGHG�PDLQO\� WKH�
FKLOGUHQ�ZLWK�9/%:��0�P�±����������J���657�ZDV�FDUULHG�RXW�RQO\�����
RI�WKHVH�FKLOGUHQ��DQG�WKH�IUHTXHQF\�RI�QHZ�%3'�IRUP�IRUPDWLRQ�ZLWK�WKH�
PLOG�FRXUVH�GRHV�QRW�H[FHHG������&7�VFRUH�PRUH�WKDQ����ZDV�REVHUYHG�LQ�
����FKLOGUHQ�ZLWK�VHYHUH�%3'��$OO�FKLOGUHQ�HQUROOHG�LQ��UG�JURXS��0�P�
±����������J���VKRZHG�D�FODVVLFDO�IRUP�RI�%3'��657�ZDV�FDUULHG�RXW�RQO\�
ѿ�RI�WKHVH�SDWLHQWV��&7�VFRUH�PRUH�WKDQ����ZDV�REVHUYHG�LQ�����FKLOGUHQ�
ZLWK�VHYHUH�%3'��&RQFOXVLRQ��:H�FDQ�FRQFOXGH�WKDW��DW�WKH�SUHVHQW�VWDJH��
H[WUHPHO\�SUHPDWXUH�FKLOGUHQ�ZLWK�(/%:�DQG�9/%:��ZKR�UHFHLYHG�657��
PDLQO\�VKRZ�D�QHZ�%3'�IRUP�ZLWK�PLOG�DQG�PRGHUDWH�FRXUVH��ZKLFK�LV�
FRQ¿UPHG�E\�REMHFWLYH�UDGLRORJLFDO�VLQJV�

ɎɍɇɄɐɂɈɇȺɅɖɇɈȿ�ɋɈɋɌɈəɇɂȿ�ɉɈɑȿɄ�ɍ�ɉɈȾɊɈɋɌɄɈȼ�
ɋ�ɈɀɂɊȿɇɂȿɆ
ȿ�Ⱥ��Ʉɨɫɬɟɪɟɜɚ��ɋ�ɘ��ɇɨɜɢɤɨɜ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ�� ɂ�� Ƚ�� Ɇɨɪɟɧɨ�� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ɗ�Ʉ��
ɉɟɬɪɨɫɹɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɠɢɪɟɧɢɟ� ɢ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ� ɧɚɪɭɲɟɧɢɹ�� ɬɢɩɢɱɧɵɟ� ɞɥɹ�
ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ�ɫɢɧɞɪɨɦɚ��Ɇɋ���ɹɜɥɹɸɬɫɹ�ɧɚ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɧɨɜɨɣ�
ɷɩɢɞɟɦɢɟɣ� ɩɨɞɪɨɫɬɤɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ��Ɇɋ� ɹɜɥɹɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɪɢɫɤɨɦ�
ɪɚɡɜɢɬɢɹ� ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɧɨ� ɬɚɤɠɟ� ɯɪɨɧɢɱɟɫɤɨɣ�
ɛɨɥɟɡɧɢ�ɩɨɱɟɤ��ɏȻɉ���ȼ�ɫɜɹɡɢ�ɫ�ɜɵɫɨɤɨɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ�ɏɉɇ�
ɜ� ɩɨɩɭɥɹɰɢɢ�� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɟɬɫɹ�
ɧɚɱɚɥɶɧɵɦ� ɫɬɚɞɢɹɦ� ɩɨɪɚɠɟɧɢɹ� ɩɨɱɟɤ�� ɤɨɬɨɪɵɟ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɝɢɩɟɪɮɢɥɶɬɪɚɰɢɟɣ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɦɢɤɪɨɚɥɶɛɭɦɢɧɭɪɢɟɣ�
�ɆȺɍ��� Ɇɋ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɚɤɢɦɢ� ɤɪɢɬɟɪɢɹɦɢ�� ɤɚɤ� ɚɛɞɨɦɢɧɚɥɶɧɨɟ�
ɨɠɢɪɟɧɢɟ�� ɞɢɫɥɢɩɢɞɟɦɢɹ� �ɝɢɩɟɪɬɪɢɝɥɢɰɟɪɢɞɟɦɢɹ��� ɧɚɪɭɲɟɧɢɟ�
ɬɨɥɟɪɚɧɬɧɨɫɬɢ� ɤ� ɝɥɸɤɨɡɟ� ɢ� ɚɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ȺȽ�� �,')��
������� Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɮɚɤɬɨɪɨɦ� ɪɢɫɤɚ� ɹɜɥɹɟɬɫɹ� ɝɢɩɟɪɭɪɢɤɟɦɢɹ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɩɪɟɞɟɥɢɬɶ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɩɨɱɟɤ�ɭ�
ɞɟɬɟɣ�ɫ�Ɇɋ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɟɧɵ����ɞɟɬɟɣ�
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ� ������������� ɩɨɫɬɭɩɢɜɲɢɯ� ɫ� ɩɪɢɡɧɚɤɚɦɢ�
ȺȽ� ɜ� ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɨɟ� ɨɬɞɟɥɟɧɢɟ� ȾȽɄȻ�ʋ�� ɝ�� Ɇɨɫɤɜɵ�� ɂɡ� ɧɢɯ� ±�
��� ɦɚɥɶɱɢɤɨɜ�� ��� ɞɟɜɨɱɟɤ�� ȼɫɟɦ� ɞɟɬɹɦ� ɩɪɨɜɨɞɢɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ� ɨɩɪɟɞɟɥɟɧɢɟɦ�
ɂɆɌ�� ɛɢɨɯɢɦɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɤɪɨɜɢ� ɫ� ɨɩɪɟɞɟɥɟɧɢɟɦ� ɥɢɩɢɞɧɨɝɨ�
ɫɩɟɤɬɪɚ�� ɝɥɸɤɨɡɵ� ɧɚɬɨɳɚɤ� ɢ� ɚɡɨɬɢɫɬɵɯ�ɲɥɚɤɨɜ�� ɋɆȺȾ�� ɛ�ɯ� ɚɧɚɥɢɡ�
ɦɨɱɢ�ɫ�ɨɩɪɟɞɟɥɟɧɢɟɦ�ɫɭɬɨɱɧɨɣ�ɩɨɬɟɪɢ�ɛɟɥɤɚ�ɢ�ɞɜɭɯɤɪɚɬɧɵɦ�ɚɧɚɥɢɡɨɦ�
ɧɚ�ɆȺɍ�0LFUDO�WHVW�ɩɨɥɨɫɤɚɦɢ�ɫ�ɢɧɬɟɪɜɚɥɨɦ���ɧɟɞ������ɞɟɬɟɣ�ɬɚɤɠɟ�
ɩɪɨɲɥɢ� ɋȽɌɌ� ɫ� ɪɚɫɱɟɬɨɦ� +20$�,5�� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ�
ɩɪɨɜɨɞɢɥɚɫɶ� ɫɬɚɧɞɚɪɬɧɵɦ� ɨɩɢɫɚɬɟɥɶɧɵɦ� ɦɟɬɨɞɨɦ� ɪɚɧɝɨɜɨɣ�
ɤɨɪɪɟɥɹɰɢɢ� ɋɩɢɪɦɟɧɚ� ɫ� ɩɨɦɨɳɶɸ� 6WDWLVWLFD� ������ Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ��
ɝɪɭɩɩ��ɛɟɡ�ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɵ�ɬɟɥɚ�±���������ɞɟɬɟɣ��ɫ�ɢɡɛɵɬɨɱɧɨɣ�±�
�����������ɫ�ɨɠɢɪɟɧɢɟɦ���ɫɬ��±���������������ɫɬ��±������������ɫɬ��±���
ɪɟɛɟɧɤɚ� ����� �ȼɈɁ�������� ɉɨ� ɞɚɧɧɵɦ� ɋɆȺȾ�� ɩɨɞɪɨɫɬɤɢ� ɛɟɡ� ȺȽ� ±�
����������ɫ�ɧɨɪɦɚɥɶɧɵɦ�ɜɵɫɨɤɢɦ�ȺȾ�±���������ȺȽ���ɫɬ��±�����������
ȺȽ� �� ɫɬ�� ±� �� ɞɟɬɟɣ� �������� �(6+�(6&� ������� ɂɡ� ��� ɩɨɞɪɨɫɬɤɨɜ��
ɤɨɬɨɪɵɦ� ɨɩɪɟɞɟɥɹɥɫɹ� ɋȽɌɌ�� ɨɠɢɪɟɧɢɟ� ɨɬɦɟɱɚɥɨɫɶ� ɭ� ��� ������� ɭ� ��
������ ɨɬɦɟɱɚɥɚɫɶ� ɢɡɛɵɬɨɱɧɚɹ� ɦɚɫɫɚ� ɬɟɥɚ�� ɂɡ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɶ��ɂɊ��ɧɚɛɥɸɞɚɟɬɫɹ�ɭ���ɞɟɬɟɣ��������ɋɨɝɥɚɫɧɨ�
ɤɪɢɬɟɪɢɹɦ�� Ɇɋ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɨɫɬɚɜɥɟɧ� �� ɞɟɬɹɦ� ������� Ɍɪɟɯ� ɞɟɬɟɣ�
������ ɫ� ɂɊ� ɢ� ɨɠɢɪɟɧɢɟɦ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɤ� ɝɪɭɩɩɟ� ɪɢɫɤɚ� ɩɨ� ɋȾ� ��
ɬɢɩɚ��ɉɨɥɨɠɢɬɟɥɶɧɵɣ�ɬɟɫɬ�ɧɚ�ɆȺɍ�ɨɬɦɟɱɚɥɫɹ�ɭ����ɞɟɬɟɣ��������ɢɡ�
ɧɢɯ���������±�ɫ�ɭɫɬɚɧɨɜɥɟɧɧɵɦ�Ɇɋ��ɭ�ɨɫɬɚɥɶɧɵɯ���������ɩɨɞɪɨɫɬɤɨɜ�
ɭɫɬɚɧɨɜɥɟɧɨ� ɨɠɢɪɟɧɢɟ�� ɉɪɨɜɟɞɟɧɧɵɣ� ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ� ɚɧɚɥɢɡ�
ɦɟɠɞɭ�ȺȽ�ɢ�ɆȺɍ��ɂɆɌ�ɢ�ɆȺɍ��ɌȽ�ɢ�ɆȺɍ�ɧɟ�ɩɨɥɭɱɢɥ�ɞɨɫɬɨɜɟɪɧɨɣ�
ɤɨɪɪɟɥɹɰɢɢ��ɧɨ�ɫɬɟɩɟɧɶ�ɆȺɍ�ɞɨɫɬɨɜɟɪɧɨ�ɤɨɪɪɟɥɢɪɨɜɚɥɚ�ɫɨ�ɫɬɟɩɟɧɶɸ�
ɂɊ� �U ���������� S�������� Ƚɢɩɟɪɭɪɢɤɟɦɢɹ� ɜɫɬɪɟɱɚɥɚɫɶ� ɜ� ������ �Q ���
ɫɥɭɱɚɟɜ�ɭ�ɞɟɬɟɣ�ɫ�ɆȺɍ��ɩɪɢɱɟɦ���ɢɡ�ɧɢɯ�ɛɵɥɢ�ɩɨɞɪɨɫɬɤɢ�ɫ�Ɇɋ��Ȼɨɥɟɟ�
ɬɨɝɨ�� ɧɚɦɢ� ɭɫɬɚɧɨɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɤɨɪɪɟɥɹɰɢɹ� ɦɟɠɞɭ� ɧɚɥɢɱɢɟɦ�
ɆȺɍ� ɭ� ɞɟɬɟɣ� ɢ� ɫɨɱɟɬɚɧɧɵɦɢ� ɮɚɤɬɨɪɚɦɢ� ɪɢɫɤɚ�� ɝɢɩɟɪɭɪɟɤɟɦɢɟɣ��
ɝɢɩɟɪɬɪɢɝɥɢɰɟɪɢɞɟɦɢɟɣ�ɢ�ɧɚɪɭɲɟɧɢɟɦ�ɝɥɢɤɟɦɢɱɟɫɤɨɝɨ�ɦɟɬɚɛɨɥɢɡɦɚ�
�U ������ S ��������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� Ɇɋ� ɫɪɟɞɢ� ɩɨɞɪɨɫɬɤɨɜ�
ɫ�ɨɠɢɪɟɧɢɟɦ�ɜɫɬɪɟɱɚɟɬɫɹ�ɜ�����ɫɥɭɱɚɟɜ��ɂɡ�ɧɢɯ�ɭ�����ɩɨɞɪɨɫɬɤɨɜ�
ɧɚɪɹɞɭ� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɝɥɢɤɟɦɢɱɟɫɤɨɝɨ� ɢ� ɥɢɩɢɞɧɨɝɨ� ɦɟɬɚɛɨɥɢɡɦɚ�
ɨɬɦɟɱɚɟɬɫɹ� ɝɢɩɟɪɭɪɟɤɟɦɢɹ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɬɚɤɢɟ� ɮɚɤɬɨɪɵ�� ɤɚɤ�
ɢɡɛɵɬɨɱɧɨɣ�ɜɟɫ�ɢ� ɨɠɢɪɟɧɢɟ�� ɜɥɢɹɸɬ�ɧɚ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɩɨɱɟɤ�� ɜɵɪɚɠɚɸɳɟɟɫɹ� ɜ� ɭɜɟɥɢɱɟɧɢɢ� ɷɤɫɤɪɟɰɢɢ� ɚɥɶɛɭɦɢɧɚ��ɍ�ɞɟɬɟɣ�
ɫ�Ɇɋ�ɝɢɩɟɪɭɪɟɤɟɦɢɹ�ɭɫɭɝɭɛɥɹɟɬ�ɫɨɫɬɨɹɧɢɟ�ɤɥɭɛɨɱɤɨɜɨɝɨ�ɮɢɥɶɬɪɚɬɚ�

7+(�)81&7,21$/�&21',7,21�2)�7+(�.,'1(<6�,1�
$'2/(6&(176�:,7+�2%(6,7<
(�$��.RVWHUHYD��6�<��1RYLNRY
6FLHQWL¿F�$GYLVRUV� ±� &DQG0HG6FL� ,�*�� 0RUHQR�� '0HG6FL�� 3URI�� (�.��
3HWURV\DQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 2EHVLW\� DQG� PHWDEROLF� DEQRUPDOLWLHV� W\SLFDO� RI� PHWDEROLF�
V\QGURPH� �06��� DUH� WKH� QHZ� HSLGHPLF� DPRQJ� WHHQDJHUV� WRGD\�� 06�
UHSUHVHQWV�QRW�RQO\�WKH�ULVN�RI�FDUGLRYDVFXODU�GLVHDVH��EXW�DOVR�IRU�FKURQLF�
NLGQH\� GLVHDVH� �&.'���$W� SUHVHQW�� GXH� WR� WKH� KLJK� SUHYDOHQFH� RI� UHQDO�
IDLOXUH� LQ� WKH� SRSXODWLRQ��PRUH� DQG�PRUH� DWWHQWLRQ� LV� SDLG� WR� WKH� LQLWLDO�
VWDJHV�RI�UHQDO�GLVHDVH��ZKLFK�DUH�FKDUDFWHUL]HG�E\�K\SHU¿OWUDWLRQ�ZKLFK�
LV� XVXDOO\� IROORZHG� E\�PLFURDOEXPLQXULD� �0$���06� LV� GH¿QHG� E\� VXFK�
FULWHULD� DV� DEGRPLQDO� REHVLW\�� G\VOLSLGHPLD� �K\SHUWULJO\FHULGHPLD���
LPSDLUHG�JOXFRVH� WROHUDQFH�DQG�K\SHUWHQVLRQ� �,')���������$Q�DGGLWLRQDO�
ULVN� IDFWRU� LV� K\SHUXULFHPLD�� $LP�� (YDOXDWH� WKH� IXQFWLRQDO� FRQGLWLRQ�
RI� WKH� NLGQH\V� LQ� FKLOGUHQ�ZLWK�06��0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\�
LQFOXGHG����FKLOGUHQ�DJHG����WR����\HDUV��������������ZKR�ZHUH�DGPLWWHG�
ZLWK� VLJQV� RI� DUWHULDO� K\SHUWHQVLRQ� �+71�� LQ� WKH� FDUGLRORJ\� GHSDUWPHQW�
RI�0RVFRZ�&KLOGUHQ¶V�&LW\�&OLQLFDO�+RVSLWDO�ʋ������RI�WKHP�ZHUH�ER\V��
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��� ±� JLUOV��$OO� FKLOGUHQ� SHUIRUPHG� WKH� IROORZLQJ�PHGLFDO� LQYHVWLDWLRQV��
DQWKURSRPHWULF� H[DPLQDWLRQV� ZLWK� GHWHUPLQDWLRQ� RI� %0,�� ELRFKHPLFDO�
EORRG�WHVW�GUDZQ�DV�SDUW�RI�WKH�WRWDO�OLSLG�SUR¿OH��WKH�OHYHOV�RI�IDVWLQJ�EORRG�
JOXFRVH� DQG� QLWURJHQRXV� ZDVWH�� DPEXODWRU\� EORRG� SUHVVXUH� PRQLWRULQJ�
�$%30��� ELRFKHPLFDO� XULQDO\VLV� ZLWK� HYDOXDWLRQ� RI� GDLO\� SURWHLQ� ORVV�
DQG� WZR�WLPH� 0$� WHVW� ZLWK� 0LFUDO�WHVW� VWULSV� RQ� WZR� RFFDVLRQV� WZR�
ZHHNV� DSDUW�� ��� FKLOGUHQ� ZHUH� DOVR� KHOG� D� VWDQGDUG� JOXFRVH� WROHUDQFH�
WHVW� �6*77��ZLWK� HYDOXDWLRQ� RI�+20$�,5� LQGH[�� 6WDWLVWLFDO� SURFHVVLQJ�
ZDV�FDUULHG�RXW�E\�PHDQV�RI�VWDQGDUG�GHVFULSWLYH�PHWKRG�RI�6SHDUPDQ¶V�
UDQN� FRUUHODWLRQ� DORQJ� ZLWK� 6WDWLVWLFD� ������ 5HVXOWV��:KLOH� GHWHUPLQLQJ�
WKH�DQWKURSRPHWULF�GDWD�¿YH�JURXSV�ZHUH� LGHQWL¿HG��QRW�RYHUZHLJKW�±���
�������RYHUZHLJKW�±������������REHVH�&ODVV�,�±�������������&ODVV�,,�±���
�������&ODVV� ,,,�±���FKLOGUHQ�������:+2���������$FFRUGLQJ� WR�$%30��
ZLWKRXW�+71�±�����������ZLWK�QRUPDO�KLJK�EORRG�SUHVVXUH�±���������ZLWK�
6WDJH���K\SHUWHQVLRQ�±�����������ZLWK�6WDJH���K\SHUWHQVLRQ�±���FKLOGUHQ�
�������� �(6+�(6&� �������$PRQJ� ��� DGROHVFHQWV� ZLWK� 6*77�� REHVLW\�
RFXUV� LQ� ��� ������� DQG� RYHUZHLKW� ±� LQ� �� �������$PRQJ� DOO� VXUYH\HG�
FKLOGUHQ��,5��RFFXUV� LQ���FKLOGUHQ��������7KUHH�FKLOGUHQ�������ZLWK� ,5�
DQG�REHVLW\�FDQ�EH�DWWULEXWHG�WR�WKH�ULVN�IRU�W\SH���GLDEHWHV��3RVLWLYH�WHVW�
IRU�0$�ZDV� REVHUYHG� LQ� ��� FKLOGUHQ� ������� �� RI� WKHP� ������ZLWK� WKH�
06�� WKH� UHPDLQLQJ��� ������DGROHVFHQWV� LGHQWL¿HG�REHVLW\��$FFRUGLQJ� WR�
WKH�FULWHULD��WKH�06�FDQ�EH�GLDJQRVHG�LQ���FKLOGUHQ��������7KH�VWDWLVWLFDO�
DQDO\VLV� EHWZHHQ� +71� DQG�0$�� %0,� DQG�0$��0$� DQG� 7*� UHFHLYHG�
QR� VLJQL¿FDQW� FRUUHODWLRQ�� KRZHYHU�� WKH� GHJUHH� RI�0$�ZDV� VLJQL¿FDQWO\�
FRUUHODWHG� ZLWK� WKH� GHJUHH� RI� ,5� �U ���������� S�������� +\SHUXULFHPLD�
RFFXUV�LQ��������Q ���RI�FKLOGUHQ�ZLWK�0$����RI�WKHP�ZHUH�DGROHVFHQWV�
ZLWK�06��)XUWKHUPRUH�ZH�KDYH�IRXQG�D�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�WKH�
SUHVHQFH�RI�0$�LQ�FKLOGUHQ�ZLWK�K\SHUXULFHPLD��K\SHUWULJO\FHULGHPLD��DQG�
DEQRUPDOLWLHV� RI� JO\FHPLF� PHWDEROLVP� �U ������ S ��������� &RQFOXVLRQ��
7KXV��06� LV� IRXQG� LQ� ���� RI� REHVH� DGROHVFHQWV��$ORQJ�ZLWK� LPSDLUHG�
EORRG�JOXFRVH�DQG�OLSLG�PHWDEROLVP��K\SHUXULNHPLD�ZDV�IRXQG�LQ�����RI�
WKHVH�DGROHVFHQWV��,W�KDV�EHHQ�HVWDEOLVKHG�WKDW�VXFK�IDFWRUV�DV�RYHUZHLKWW�
DQG� REHVLW\� DIIHFW� UHQDO� IXQFWLRQ�� PDQLIHVWLQJ� LWVHOI� LQ� WKH� LQFUHDVH� RI�
XULQDU\�DOEXPLQ�H[FUHWLRQ��$OVR��K\SHUXULNHPLD�GHWHULRUDWHV�WKH�FRQGLWLRQ�
RI�WKH�JORPHUXODU�¿OWUDWH�LQ�FKLOGUHQ�ZLWK�06�

ȽɂȽɂȿɇɂɑȿɋɄȺə�ɈɐȿɇɄȺ�ɍɑȿȻɇɈɃ�ɇȺȽɊɍɁɄɂ�ȼ�
ɋɉȿɐɂȺɅɂɁɂɊɈȼȺɇɇɕɏ�ɄɅȺɋɋȺɏ
Ɂ�Ⱥ��Ⱦɚɝɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɚɤɚɞ��ɊȺɇ��ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�ɉ��ɉɢɜɨɜɚɪɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɂɧɬɟɧɫɢɮɢɤɚɰɢɹ� ɭɱɟɛɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ�
ɭɱɪɟɠɞɟɧɢɹɯ� ɧɟɝɚɬɢɜɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɭɱɚɳɢɯɫɹ� �Ʉɭɱɦɚ�
ȼ�Ɋ��� ������ ɋɬɟɩɚɧɨɜɚ� Ɇ�ɂ��� ɉɨɥɟɧɨɜɚ� Ɇ�Ⱥ��� ������ Ɇɢɥɭɲɤɢɧɚ�
Ɉ�ɘ��� ������� Ɉɛɭɱɟɧɢɟ� ɜ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɤɥɚɫɫɚɯ� ɫ� ɦɟɞɢɤɨ�
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɩɪɨɮɢɥɢɡɚɰɢɟɣ� ɩɨɡɜɨɥɹɟɬ� ɲɤɨɥɶɧɢɤɚɦ� ɩɨɫɬɭɩɢɬɶ� ɜ�
ɜɵɫɲɢɟ�ɭɱɟɛɧɵɟ�ɡɚɜɟɞɟɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɩɪɨɮɢɥɹ��Ɂɚɩɚɫ�ɡɞɨɪɨɜɶɹ��
ɫ� ɤɨɬɨɪɵɦ� ɛɭɞɭɳɢɟ� ɜɪɚɱɢ� ɩɨɞɨɣɞɭɬ� ɤ� ɫɜɨɟɦɭ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ�
ɨɛɭɱɟɧɢɸ��ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɭɫɩɟɲɧɨɝɨ�ɨɫɜɨɟɧɢɹ�ɭɱɟɛɧɵɯ�
ɩɪɨɝɪɚɦɦ� ɢ� ɛɭɞɭɳɟɣ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɚɫɶ� ɝɢɝɢɟɧɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɭɱɟɛɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ� ɤɥɚɫɫɚɯ� ɫ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�
ɩɪɨɮɢɥɢɡɚɰɢɟɣ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɡɭɱɟɧɢɟ� ɭɱɟɛɧɨɣ� ɧɚɝɪɭɡɤɢ�
ɲɤɨɥɶɧɢɤɨɜ� ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� ��� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɭɱɪɟɠɞɟɧɢɹɯ�
ɝ�� Ɇɨɫɤɜɵ� ɢ� Ɇɨɫɤɨɜɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ȼɵɥɨ� ɢɡɭɱɟɧɨ� ɪɚɫɩɢɫɚɧɢɟ� ɜ� ���
ɤɥɚɫɫɚɯ�ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɮɢɥɹ�ɢ�ɜ����ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ�
ɤɥɚɫɫɚɯ� �ɝɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ��� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɛɳɚɹ� ɭɱɟɛɧɚɹ� ɧɚɝɪɭɡɤɚ� ɜ�
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɤɥɚɫɫɚɯ� ɜ� ɫɪɟɞɧɟɦ� ɩɪɟɜɵɲɚɟɬ� ɞɨɩɭɫɬɢɦɵɟ�
ɭɪɨɜɧɢ� ɧɚ� �±�� ɱɚɫɨɜ� ɜ� ɧɟɞɟɥɸ�� ɚ� ɜ� ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ� ɤɥɚɫɫɚɯ�
ɩɪɟɜɵɲɟɧɢɹ� ɧɟɬ� �ɪ�������� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ� ɭɱɟɛɧɨɣ� ɧɚɝɪɭɡɤɢ� ɩɨ�
ɞɧɹɦ� ɧɟɞɟɥɢ� ɜ� ��� ɢɫɫɥɟɞɭɟɦɵɯ� ɤɥɚɫɫɚɯ� ɫ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�
ɩɪɨɮɢɥɢɡɚɰɢɟɣ�ɩɨɤɚɡɚɥɨ��ɱɬɨ�ɧɟɞɟɥɶɧɚɹ�ɭɱɟɛɧɚɹ�ɧɚɝɪɭɡɤɚ��ɜ�ɛɚɥɥɚɯ��
ɜɨ� ɜɫɟɯ� ɤɥɚɫɫɚɯ� ɧɟ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɪɚɰɢɨɧɚɥɶɧɨɟ� ɪɚɫɩɪɟɞɟɥɟɧɢɟ�
ɭɪɨɤɨɜ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɪɢɜɨɣ� ɧɟɞɟɥɶɧɨɣ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɞɥɹ�
ɫɬɚɪɲɟɤɥɚɫɫɧɢɤɨɜ��ȼ�ɨɫɧɨɜɧɨɦ�ɧɚɝɪɭɡɤɚ�ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ�ɧɚ���ɭɱɟɛɧɵɯ�
ɞɧɟɣ��ɡɚ�ɢɫɤɥɸɱɟɧɢɟɦ�ɨɞɧɨɣ�ɲɤɨɥɵ��ɤɨɬɨɪɚɹ�ɪɚɛɨɬɚɟɬ�ɩɨ�ɩɹɬɢɞɧɟɜɧɨɣ�
ɭɱɟɛɧɨɣ�ɧɟɞɟɥɟ��ɇɢ�ɩɹɬɢɞɧɟɜɧɚɹ��ɧɢ�ɲɟɫɬɢɞɧɟɜɧɚɹ�ɭɱɟɛɧɚɹ�ɧɟɞɟɥɹ�ɧɟ�
ɨɛɟɫɩɟɱɢɜɚɸɬ�ɧɨɪɦɚɥɶɧɨɝɨ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɭɪɨɤɨɜ�
ɜ�ɫɜɹɡɢ�ɫ�ɩɪɟɜɵɲɟɧɢɟɦ�ɞɧɟɜɧɨɣ�ɧɚɝɪɭɡɤɢ��ȼɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɭɱɟɛɧɨɣ�
ɧɚɝɪɭɡɤɢ� ɨɛɭɫɥɨɜɥɟɧ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɫɞɜɨɟɧɧɵɯ� ɭɪɨɤɨɜ�
ɩɨɜɵɲɟɧɧɨɣ� ɫɥɨɠɧɨɫɬɢ� �ɢɧɨɫɬɪɚɧɧɵɣ�� ɮɢɡɢɤɚ�� ɯɢɦɢɹ�� ɛɢɨɥɨɝɢɹ���
Ʉɪɨɦɟ� ɬɨɝɨ�� ɜɵɹɜɥɟɧɵ� ɫɥɭɱɚɢ� ɫɨɤɪɚɳɟɧɢɹ� ɩɟɪɟɦɟɧ� ɞɨ� �� ɦɢɧ� ɢ�
ɨɪɝɚɧɢɡɚɰɢɹ�ɮɚɤɭɥɶɬɚɬɢɜɧɵɯ�ɡɚɧɹɬɢɣ�ɜ�ɤɚɧɢɤɭɥɹɪɧɨɟ�ɜɪɟɦɹ��ȼ�ɫɜɹɡɢ�

ɫ� ɨɛɧɚɪɭɠɟɧɧɵɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɜ� ɫɨɫɬɚɜɥɟɧɢɢ� ɪɚɫɩɢɫɚɧɢɹ� ɭɪɨɤɨɜ�
ɨɩɪɟɞɟɥɟɧɧɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɥɨ� ɜɵɹɜɥɟɧɢɟ� ɪɚɡɥɢɱɧɵɯ� ɮɨɪɦ�
ɭɬɨɦɥɟɧɢɹ� ɭ� ɭɱɚɳɢɯɫɹ� ��±���ɯ� ɤɥɚɫɫɨɜ��ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɩɨɥɭɱɟɧɵ� ɞɚɧɧɵɟ� ɩɨ� ɞɢɧɚɦɢɤɟ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɪɚɡɥɢɱɧɵɯ� ɮɨɪɦ�
ɭɬɨɦɥɟɧɢɹ�ɜ�ɤɨɧɰɟ�ɩɟɪɜɨɝɨ�ɢ�ɜɬɨɪɨɝɨ�ɝɨɞɚ�ɨɛɭɱɟɧɢɹ��ɇɚ�ɜɬɨɪɨɦ�ɝɨɞɭ�
ɨɛɭɱɟɧɢɹ�����ɣ�ɤɥɚɫɫ��ɭɦɟɧɶɲɢɥɨɫɶ�ɱɢɫɥɨ�ɭɱɚɳɢɯɫɹ�ɫ�ɩɪɨɹɜɥɟɧɢɹɦɢ�
ɧɚɱɚɥɶɧɨɣ� ɫɬɚɞɢɢ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɭɬɨɦɥɟɧɢɹ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɪɨɫɥɚ�
ɞɨɥɹ� ɞɟɬɟɣ� ɫ� ɡɚɦɟɬɧɨɣ� �ɫ� ���� ɞɨ� ������� ɢ� ɜɵɪɚɠɟɧɧɨɣ� ɫɬɚɞɢɹɦɢ�
ɯɪɨɧɢɱɟɫɤɨɝɨ� ɭɬɨɦɥɟɧɢɹ� �ɫ� ��� ɞɨ� ������ ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɨɪɝɚɧɢɡɚɰɢɹ� ɨɛɭɱɟɧɢɹ� ɜ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɤɥɚɫɫɚɯ� ɧɟ� ɨɬɜɟɱɚɟɬ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ� ɜɨɡɦɨɠɧɨɫɬɹɦ� ɲɤɨɥɶɧɢɤɨɜ�� ȼɵɹɜɥɟɧɧɵɟ�
ɧɚɪɭɲɟɧɢɹ�ɦɨɝɭɬ�ɨɤɚɡɵɜɚɬɶ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɡɞɨɪɨɜɶɟ�ɭɱɚɳɢɯɫɹ��
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɪɚɡɪɚɛɨɬɚɧɵ� ɪɟɤɨɦɟɧɞɚɰɢɢ� ɞɥɹ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɭɱɟɛɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ� ɲɤɨɥɚɯ� ɫ� ɦɟɞɢɤɨ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�
ɩɪɨɮɢɥɢɡɚɰɢɟɣ�

+<*,(1,&�(9$/8$7,21�2)�7+(�7($&+,1*�/2$'�,1�
63(&,$/,=('�&/$66(6
=�$��'DJDHYD
6FLHQWL¿F�$GYLVRU�±�$FDG��RI�5$6��'0HG6FL��3URI��<X�3��3LYRYDURY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��,QWHQVL¿FDWLRQ�RI�HGXFDWLRQ�SURFHVV�LQ�HGXFDWLRQDO�LQVWLWXWLRQV�
DIIHFWV�WKH�KHDOWK�RI�VWXGHQWV�LQ�QHJDWLYH�ZD\��.XFKPD�95��������6WHSDQRYD�
0,��3ROHQRYD�0$��������0LOXVKNLQD�2-���������7HDFKLQJ�LQ�VSHFLDOL]HG�
FODVVHV�ZLWK�ELRPHGLFDO�SUR¿OH�DOORZV�VWXGHQWV�WR�HQWHU�WR�KLJKHU�HGXFDWLRQ�
PHGLFDO�LQVWLWXWLRQV��5HVHUYH�RI�KHDOWK��ZKLFK�IXWXUH�GRFWRUV�ZLOO�KDYH�RQ�
VWDUW�RI� WKHLU�SURIHVVLRQDO� WUDLQLQJ��DOORZV�VXFFHVVIXO� VWXG\�DQG�PDNHV�D�
EDVLV� RI� IXWXUH� SURIHVVLRQDO� DFWLYLW\��$LP�� 7KH� SXUSRVH� RI� WKH� UHVHDUFK�
ZDV�D�K\JLHQH�HYDOXDWLRQ�RI� WKH� WHDFKLQJ�SURFHVV� LQ�VFKRRO�FODVVHV�ZLWK�
ELRPHGLFDO�SUR¿OH��0DWHULDOV�DQG�PHWKRGV��5HVHDUFK�RI�WHDFKLQJ�ORDG�RI�
VFKRRO�FKLOGUHQ�KDV�EHHQ�KHOG�LQ����HGXFDWLRQDO�LQVWLWXWLRQV�RI�0RVFRZ�DQG�
0RVFRZ�UHJLRQ��7KH�VFKHGXOHV�LQ����FODVVHV�ZLWK�ELRPHGLFDO�SUR¿OH�DQG�
LQ����JHQHUDO�HGXFDWLRQ�FODVVHV��JURXS�RI�FRQWURO��KDYH�EHHQ�UHVHDUFKHG��
5HVXOWV�� 7KH� WRWDO� DFDGHPLF� ORDG� LQ� SUR¿OH� FODVVHV� RQ� DYHUDJH� H[FHHGV�
SHUPLVVLEOH�OLPLWV�RQ��±��KRXUV�SHU�ZHHN��DQG�LQ�JHQHUDO�HGXFDWLRQ�FODVVHV�
ORDG�GRHVQ¶W�H[FHHG��S���������'LVWULEXWLRQ�RI�WHDFKLQJ�ORDG�RQ�ZHHNGD\V�
LQ����FODVVHV�VWXGLHG�ZLWK�ELRPHGLFDO�SUR¿OH�VKRZHG�WKDW�ZHHNO\�WHDFKLQJ�
ORDG� �LQ� SRLQWV�� LQ� DOO� FODVVHV� GRHVQ¶W� SURYLGH� D� UDWLRQDO� GLVWULEXWLRQ� RI�
OHVVRQV�LQ�DFFRUGDQFH�ZLWK�WKH�FXUYH�RI�WKH�ZHHNO\�SHUIRUPDQFH�IRU�KLJK�
VFKRRO�VWXGHQWV��,Q�JHQHUDO��WKH�ORDG�LV�GLVWULEXWHG�RQ�WKH���GD\V�RI�WUDLQLQJ��
ZLWK� WKH� H[FHSWLRQ� RI� WKH� RQH� VFKRRO�� ZKLFK� ZRUNV� ¿YH� GD\V� D� ZHHN��
1HLWKHU�WKH�¿YH�GD\�QRU�VL[�GD\�VFKRRO�ZHHN�GR�QRW�SURYLGH�WKH�QRUPDO�
SK\VLRORJLFDO� GLVWULEXWLRQ� RI� OHVVRQV� EHFDXVH� GDLO\� ORDG� ZDV� H[FHHGHG��
+LJK�OHYHO�WHDFKLQJ�ORDG�GHSHQGV�RQ�WKH�ODUJH�QXPEHU�RI�GRXEOH�OHVVRQV�
RI�LQFUHDVHG�FRPSOH[LW\��IRUHLJQ�ODQJXDJHV��SK\VLFV��FKHPLVWU\��ELRORJ\���
,Q� DGGLWLRQ�� FDVHV� RI� UHGXFLQJ� LQWHUYDOV� WR� �� PLQXWHV� ZHUH� IRXQG�� DQG�
WKHUH�DUH�H[WUD�OHVVRQV�GXULQJ�WKH�KROLGD\V��'XH�WR�WKH�IRXQG�YLRODWLRQV�LQ�
GUDZLQJ�XS�WKH�VFKHGXOH�RI�OHVVRQV�D�FHUWDLQ�LQWHUHVW�ZDV�UHSUHVHQWHG�E\�
LGHQWL¿FDWLRQ�RI�YDULRXV�IRUPV�RI�WLUHGQHVV�RI�VWXGHQWV�RI�WKH���WK�DQG���WK�
JUDGHV��$V�D�UHVXOW�RI�UHVHDUFK�WKH�GDWD�DERXW�G\QDPLFV�RI�GHPRQVWUDWLRQ�
RI�YDULRXV�IRUPV�RI�WLUHGQHVV�DUH�REWDLQHG�DW�WKH�HQG�RI�WKH�¿UVW�DQG�VHFRQG�
\HDU�RI�WUDLQLQJ��$W�WKH�VHFRQG�\HDU��*UDGH�����GHFUHDVHG�WKH�QXPEHU�RI�
VWXGHQWV�ZLWK� WKH� LQLWLDO� VWDJH�RI�GHPRQVWUDWLRQ�RI�FKURQLF� WLUHGQHVV�DQG�
VLJQL¿FDQWO\�LQFUHDVHG�WKH�SURSRUWLRQ�RI�VWXGHQWV�ZLWK�D�QRWLFHDEOH��IURP�
����WR��������DQG�VHYHUH�VWDJHV�RI�FKURQLF�WLUHGQHVV��IURP����WR�������
&RQFOXVLRQ��7KXV��RUJDQL]DWLRQ�RI� WKH� WUDLQLQJ� LQ�SUR¿OH� FODVVHV�GRHVQ¶W�
DQVZHU� SK\VLRORJLFDO� RSSRUWXQLWLHV� RI� VFKRRO� VWXGHQWV�� 7KH� UHYHDOHG�
YLRODWLRQV�FDQ�KDYH�QHJDWLYH�LPSDFW�RQ�KHDOWK�RI�VWXGHQWV��2Q�WKH�EDVLV�RI�
WKH�REWDLQHG�GDWD�UHFRPPHQGDWLRQV�DUH�GHYHORSHG�IRU�WKH�RUJDQL]DWLRQ�RI�
HGXFDWLRQDO�SURFHVV�DW�VFKRROV�ZLWK�D�ELRPHGLFDO�SUR¿OH�

ɄɅɂɇɂɄɈ�ɂɆɆɍɇɈɅɈȽɂɑȿɋɄȺə�ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�
ȻɈɅɖɇɕɏ�ɋ�ɆɇɈɀȿɋɌȼȿɇɇɈɃ�ɇȿɉȿɊȿɇɈɋɂɆɈɋɌɖɘ�
ɉɂɓȿȼɕɏ�ȻȿɅɄɈȼ
ȿ�ȿ��ȼɚɪɥɚɦɨɜ��Ɍ�ɋ��Ɉɤɭɧɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱥ�ɇ��ɉɚɦɩɭɪɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɢɟɬɨɬɟɪɚɩɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɦɧɨɠɟɫɬɜɟɧɧɨɣ�
ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɶɸ� ɩɢɳɟɜɵɯ� ɛɟɥɤɨɜ� ɜɵɡɵɜɚɟɬ� ɛɨɥɶɲɢɟ� ɫɥɨɠɧɨɫɬɢ��
ɜ� ɞɚɧɧɨɣ� ɫɢɬɭɚɰɢɢ� ɫɪɟɞɫɬɜɨɦ� ɜɵɛɨɪɚ� ɹɜɥɹɟɬɫɹ� ɧɚɡɧɚɱɟɧɢɟ�
ɚɦɢɧɨɤɢɫɥɨɬɧɨɣ� ɫɦɟɫɢ�� Ɍɟɪɚɩɢɹ� ɚɦɢɧɨɤɢɫɥɨɬɧɵɦɢ� ɫɦɟɫɹɦɢ�
ɫɨɩɪɹɠɟɧɚ�ɫ�ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�ɬɹɠɟɥɵɯ�ɚɥɥɟɪɝɢɱɟɫɤɢɯ�ɪɟɚɤɰɢɣ�ɧɚ�ɮɨɧɟ�
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ɩɪɨɜɨɞɢɦɨɝɨ� ɥɟɱɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɫ� ɫɭɳɟɫɬɜɟɧɧɵɦɢ� ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ�
ɡɚɬɪɚɬɚɦɢ��ɜ�ɫɜɹɡɢ�ɫ�ɱɟɦ�ɚɦɢɧɨɤɢɫɥɨɬɧɵɟ�ɫɦɟɫɢ�ɞɨɥɠɧɵ�ɧɚɡɧɚɱɚɬɶɫɹ�
ɩɨ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɩɨɤɚɡɚɧɢɹɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɫɬɚɧɨɜɥɟɧɢɟ�
ɤɪɢɬɟɪɢɟɜ� ɞɢɚɝɧɨɡɚ� ɦɧɨɠɟɫɬɜɟɧɧɨɣ� ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɢ� ɩɢɳɟɜɵɯ�
ɛɟɥɤɨɜ� ɭ� ɞɟɬɟɣ� ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɨ� ��� ɞɟɬɟɣ� ���������� ɝɨɞɚ�� F� ɚɬɨɩɢɱɟɫɤɢɦ�
ɞɟɪɦɚɬɢɬɨɦ� ɢ� ɩɢɳɟɜɨɣ� ɚɥɥɟɪɝɢɟɣ�� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɚɥɥɟɪɝɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɜɤɥɸɱɚɸɳɟɟ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ,J(� ɢɦɦɭɧɨɮɥɭɨɪɟɫɰɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ� �,PPXQR&$3�
���� 3KDGLD� $%�� ɒɜɟɰɢɹ�� ɤ� ɚɥɥɟɪɝɟɧɚɦ� ɠɢɜɨɬɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ�
�ɦɨɥɨɤɨ��ɹɣɰɨ��ɪɵɛɚ��ɝɨɜɹɞɢɧɚ��ɫɜɢɧɢɧɚ��ɤɭɪɢɰɚ���ɚɥɥɟɪɝɟɧɚɦ�ɡɥɚɤɨɜ�
ɢ� ɚɥɥɟɪɝɟɧɚɦ� ɮɪɭɤɬɨɜ� ɢ� ɨɜɨɳɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɇɧɨɠɟɫɬɜɟɧɧɚɹ�
ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɶ� ɩɢɳɟɜɵɯ� ɛɟɥɤɨɜ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɭ� ��� ɞɟɬɟɣ�� Ⱦɥɹ�
ɞɚɧɧɨɣ� ɝɪɭɩɩɵ�ɩɚɰɢɟɧɬɨɜ�ɯɚɪɤɬɟɪɧɨ�ɬɹɠɟɥɨɟ� ɬɟɱɟɧɢɟ�ɚɬɨɩɢɱɟɫɤɨɝɨ�
ɞɟɪɦɚɬɢɬɚ� �S �������� ɜɵɫɨɤɢɟ� ɭɪɨɜɧɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ,J(� ɤ� ɛɟɥɤɚɦ�
ɤɨɪɨɜɶɟɝɨ� ɦɨɥɨɤɚ� �S �������� ɚɥɥɟɪɝɟɧɚɦ� ɤɭɪɢɧɨɝɨ� ɹɣɰɚ� �S �������
ɝɨɜɹɞɢɧɵ��S ������ɢ�ɫɜɢɧɢɧɵ��S ��������ɞɨɫɬɨɜɟɪɧɨ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɚɫɶ�
ɫɟɧɫɢɛɢɥɢɡɚɰɢɹ� ɤ� ɚɥɥɟɪɝɟɧɚɦ� ɡɥɚɤɨɜ� ɢ� ɨɜɨɳɟɣ�ɮɪɭɤɬɨɜ� �ɪ ���������
ɫɨɱɟɬɚɧɧɚɹ�ɫɟɧɫɢɛɢɥɢɡɚɰɢɹ�ɤ�ɚɥɥɟɪɝɟɧɚɦ�ɠɢɜɨɬɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟɧɢɹ�
ɢ� ɚɥɥɟɪɝɟɧɚɦ� ɡɥɚɤɨɜ� �ɪ ���������� ɫɨɱɟɬɚɧɧɚɹ� ɫɟɧɫɢɛɢɥɢɡɚɰɢɹ� ɤ�
ɚɥɥɟɪɝɟɧɚɦ� ɠɢɜɨɬɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ� ɢ� ɪɚɫɬɢɬɟɥɶɧɵɦ� ɚɥɥɟɪɝɟɧɚɦ�
�ɪ ��������� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɛɨɥɶɧɵɦɢ� ɛɟɡ� ɦɧɨɠɟɫɬɜɟɧɧɨɣ�
ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɢ� ɩɢɳɟɜɵɯ� ɛɟɥɤɨɜ�� ȼɵɜɨɞɵ�� Ⱦɥɹ� ɞɟɬɟɣ� ɫ�
ɦɧɨɠɟɫɬɜɟɧɧɨɣ� ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɶɸ� ɩɢɳɟɜɵɯ� ɛɟɥɤɨɜ� ɯɚɪɚɤɬɟɪɧɨ�
ɬɹɠɟɥɨɟ� ɬɟɱɟɧɢɟ� ɚɬɨɩɢɱɟɫɤɨɝɨ� ɞɟɪɦɚɬɢɬɚ�� ɭɪɨɜɧɢ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ�
,J(� ɤ� ɚɥɥɟɪɝɟɧɚɦ� ɤɨɪɨɜɶɟɝɨ� ɦɨɥɨɤɚ�� ɤɭɪɢɧɨɝɨ� ɹɣɰɚ�� ɝɨɜɹɞɢɧɵ��
ɫɜɢɧɢɧɵ�� ɧɚɥɢɱɢɟ� ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ� ɤ� ɚɥɥɟɪɝɟɧɚɦ� ɡɥɚɤɨɜ�� ɮɪɭɤɬɨɜ� ɢ�
ɨɜɨɳɟɣ��ɇɚɥɢɱɢɟ�ɞɚɧɧɵɯ�ɩɪɢɡɧɚɤɨɜ�ɦɨɠɟɬ�ɫɥɭɠɢɬɶ�ɨɫɧɨɜɚɧɢɟɦ�ɞɥɹ�
ɪɚɫɫɦɨɬɪɟɧɢɹ�ɜɨɩɪɨɫɚ�ɨ�ɞɥɢɬɟɥɶɧɨɦ�ɧɚɡɧɚɱɟɧɢɢ�ɚɦɢɧɨɤɢɫɥɨɬɧɨɣ�
ɫɦɟɫɢ�
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,QWURGXFWLRQ��'LHWDU\�WUHDWPHQW�RI�SDWLHQWV�ZLWK�PXOWLSOH�IRRG�LQWROHUDQFH�
FDXVHV� JUHDW� GLI¿FXOW\� DQG� LQ� WKLV� VLWXDWLRQ� LV� WKH� GUXJ� RI� FKRLFH�
DSSRLQWPHQW�DPLQR�DFLG�IRUPXOD��$PLQR�DFLG�IRUPXOD�WKHUDS\�SRVHV�D�ULVN�
RI� VHYHUH� DOOHUJLF� UHDFWLRQV� WR� WKH� EDFNJURXQG� RI� WKH� WUHDWPHQW�� DV�ZHOO�
DV� VXEVWDQWLDO�HFRQRPLF�FRVWV�� LQ�FRQQHFWLRQ�ZLWK�ZKLFK� WKH�DPLQR�DFLG�
IRUPXOD� VKRXOG� EH� DSSRLQWHG� IRU� VSHFL¿F� LQGLFDWLRQV$LP�(VWDEOLVKLQJ�
FULWHULD� GLDJQRVLV� RI� PXOWLSOH� IRRG� LQWROHUDQFH� LQ� LQIDQWV�0DWHULDOV� DQG�
PHWKRGV�� 7KH� VWXG\� LQFOXGHG� ��� FKLOGUHQ� ���������� \HDUV�� ZLWK� DWRSLF�
GHUPDWLWLV�DQG� IRRG�DOOHUJ\��$OO�SDWLHQWV�XQGHUZHQW�DOOHUJ\�H[DPLQDWLRQ��
LQFOXGLQJ� GHWHUPLQDWLRQ� RI� VSHFL¿F� ,J(� LPPXQRÀXRUHVFHQFH� PHWKRG�
�,PPXQR&$3�����3KDGLD�$%��6ZHGHQ��WR�DOOHUJHQV�RI�DQLPDO�RULJLQ��PLON��
HJJV��¿VK��EHHI��SRUN��FKLFNHQ���FHUHDOV�DOOHUJHQV��DOOHUJHQV�DQG�IUXLW�DQG�
YHJHWDEOHV��5HVXOWV��0XOWLSOH�IRRG�LQWROHUDQFH�ZDV�GHWHFWHG�LQ����FKLOGUHQ��
7KLV�JURXS�RI�SDWLHQWV�KDYH�VHYHUH�FRXUVH�RI�DWRSLF�GHUPDWLWLV��S ��������
KLJK� OHYHOV� RI� VSHFL¿F� ,J(� WR� FRZ¶V�PLON� SURWHLQ� �S �������� KHQ¶V� HJJ�
DOOHUJHQV��S �������EHHI��S ������DQG�SRUN��S ��������ZHUH�VLJQL¿FDQWO\�
PRUH� IUHTXHQW� VHQVLWL]DWLRQ� WR� DOOHUJHQV� FHUHDOV� DQG� YHJHWDEOHV�IUXLWV�
�S ��������� FRQFRPLWDQW� VHQVLWL]DWLRQ� WR� DOOHUJHQV� DQG� DQLPDO� DOOHUJHQV�
FHUHDOV��S ����������FRQFRPLWDQW�VHQVLWL]DWLRQ�WR�DOOHUJHQV�RI�DQLPDO�DQG�
YHJHWDEOH�DOOHUJHQV��S ���������FRPSDUHG�ZLWK�SDWLHQWV�ZLWKRXW�PXOWLSOH�
IRRG�LQWROHUDQFH�SURWHLQV&RQFOXVLRQ�&KLOGUHQ�ZLWK�PXOWLSOH�IRRG�SURWHLQ�
LQWROHUDQFH�FKDUDFWHUL]HG�E\�VHYHUH�DWRSLF�GHUPDWLWLV��OHYHOV�RI�VSHFL¿F�,J(�
WR�DOOHUJHQV�LQ�FRZ¶V�PLON��HJJV��EHHI��SRUN��VHQVLWL]DWLRQ�WR�DOOHUJHQV�RI�
FHUHDOV��IUXLWV�DQG�YHJHWDEOHV��'DWD�DYDLODELOLW\�IHDWXUHV�FDQ�VHUYH�DV�D�EDVLV�
IRU�FRQVLGHUDWLRQ�RI�ORQJ�WHUP�DVVLJQPHQW�RI�WKH�DPLQR�DFLG�IRUPXOD

ɋɈȼɊȿɆȿɇɇɕȿ�ɉɈȾɏɈȾɕ�Ʉ�Ʌȿɑȿɇɂɘ�
ȻȺɄɌȿɊɂȺɅɖɇɕɏ�ɈɋɅɈɀɇȿɇɂɃ�ɈɋɌɊɕɏ�
ɊȿɋɉɂɊȺɌɈɊɇɕɏ�ȼɂɊɍɋɇɕɏ�ɂɇɎȿɄɐɂɃ�ɍ�ȾȿɌȿɃ
Ɉ�ȼ��ɑɚɛɚɧɸɤ��Ⱥ�ȼ��Ʉɚɪɩɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɘ�Ʉ��Ȼɨɥɶɛɨɬ
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɈɊȼɂ� ±� ɨɞɧɚ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɝɪɭɩɩ�
ɡɚɛɨɥɟɜɚɧɢɣ�ɜ�ɞɟɬɫɤɨɦ�ɜɨɡɪɚɫɬɟ��ɍ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɤɨɧɬɢɧɝɟɧɬɚ�ɞɟɬɟɣ�
ɨɧɢ�ɦɨɝɭɬ�ɢɦɟɬɶ�ɪɟɰɢɞɢɜɢɪɭɸɳɟɟ�ɨɫɥɨɠɧɟɧɧɨɟ�ɬɟɱɟɧɢɟ��ɱɬɨ�ɦɨɠɟɬ�
ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɫɨɫɬɨɹɧɢɟɦ� ɦɟɫɬɧɨɣ� ɡɚɳɢɬɵ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ�
ɜɟɪɯɧɢɯ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ� �ȼȾɉ��� ɋɩɟɤɬɪ� ɢ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɤ�

ɚɧɬɢɛɢɨɬɢɤɚɦ� ɜɨɡɛɭɞɢɬɟɥɟɣ� ɩɨɜɬɨɪɧɵɯ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɈɊȼɂ� ɭ� ɞɚɧɧɨɣ� ɝɪɭɩɩɵ� ɞɟɬɟɣ� ɬɚɤɠɟ� ɦɨɝɭɬ� ɢɦɟɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɟ�
ɨɫɨɛɟɧɧɨɫɬɢ�� ɤɨɬɨɪɵɟ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɩɪɢ� ɧɚɡɧɚɱɟɧɢɢ�
ɪɚɰɢɨɧɚɥɶɧɨɣ� ɚɧɬɢɦɢɤɪɨɛɧɨɣ� ɬɟɪɚɩɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ�ɷɬɢɨɥɨɝɢɱɟɫɤɨɣ�ɫɬɪɭɤɬɭɪɵ�ɢ�ɚɧɬɢɛɢɨɬɢɤɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
ɩɚɬɨɝɟɧɨɜ�� ɚ� ɬɚɤɠɟ� ɫɨɫɬɨɹɧɢɹ�ɦɟɫɬɧɨɣ� ɡɚɳɢɬɵ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ�
ȼȾɉ� ɩɪɢ� ɩɨɜɬɨɪɧɵɯ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɹɯ� ɈɊȼɂ� ɭ� ɞɟɬɟɣ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɨ� ���� ɪɟɛɟɧɤɚ� ɜ�
ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ɤɨɬɨɪɵɟ� ɩɟɪɟɧɨɫɢɥɢ� ɈɊȼɂ� ɫ� ɪɚɡɜɢɬɢɟɦ�
ɨɫɬɪɨɝɨ� ɝɧɨɣɧɨɝɨ� ɫɪɟɞɧɟɝɨ� ɨɬɢɬɚ� ɢɥɢ� ɪɢɧɨɫɢɧɭɫɢɬɚ�� ȼɫɟɦ� ɞɟɬɹɦ�
ɩɪɨɜɟɞɟɧɨ� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɚ� ɬɚɤɠɟ� ɨɩɪɟɞɟɥɟɧɵ�
ɭɪɨɜɧɢ� ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɤɚɬɟɥɢɰɢɞɢɧɚ� �//������ ɫɟɤɪɟɬɨɪɧɨɝɨ�
ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɚ�Ⱥ��V,J$���ɥɢɡɨɰɢɦɚ�ɢ�ɥɚɤɬɨɮɟɪɪɢɧɚ�ɜ�ɪɨɬɨɝɥɨɬɨɱɧɨɦ�
ɫɟɤɪɟɬɟ� ɜ� ɞɢɧɚɦɢɤɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ȼ� ,� ɝɪɭɩɩɭ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ�
ɜɤɥɸɱɟɧɵ�ɞɟɬɢ�ɫ�ɱɚɫɬɨɬɨɣ�ɛɚɤɬɟɪɢɚɥɶɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɈɊȼɂ���ɢɥɢ�
ɦɟɧɟɟ�ɫɥɭɱɚɹ�ɜ�ɝɨɞ��ɜɨ� ,,�±���ɢ�ɛɨɥɟɟ�ɷɩɢɡɨɞɨɜ�ɜ�ɝɨɞ� ����ɢ����ɞɟɬɟɣ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� Ɋɟɮɟɪɟɧɬɧɵɟ� ɡɧɚɱɟɧɢɹ� ɩɨɥɭɱɟɧɵ� ɭ� ��� ɡɞɨɪɨɜɵɯ�
ɞɟɬɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɞɟɬɟɣ� ,,� ɝɪɭɩɩɵ� ɜ� ɤɚɱɟɫɬɜɟ� ɜɨɡɛɭɞɢɬɟɥɹ�
ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ� ɜɵɞɟɥɹɥɫɹ� 6W�� DXUHXV� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ,� ɝɪɭɩɩɨɣ�
�������ɩɪɨɬɢɜ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɪ�������ɢ�ɞɨɫɬɨɜɟɪɧɨ�ɪɟɠɟ�±�6��
SQHXPRQLDH��������ɩɪɨɬɢɜ��������ɪ��������������ɜɵɞɟɥɟɧɧɨɝɨ�ɭ�ɞɟɬɟɣ�
,,� ɝɪɭɩɩɵ�6WU��SQHXPRQLDH�ɢ�������6W�� DXUHXV�ɛɵɥɢ�ɱɭɜɫɬɜɢɬɟɥɶɧɵ�ɤ�
ɚɦɩɢɰɢɥɥɢɧɭ� �ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ±� ������ ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��
ɪ�������� Ʉ� ɚɦɨɤɫɢɰɢɥɥɢɧɭ�ɤɥɚɜɭɥɚɧɚɬɭ�� ɰɟɮɚɥɨɫɩɨɪɢɧɚɦ� ,,� ɢ�
,,,� ɩɨɤɨɥɟɧɢɹ� ɛɵɥɢ� ɱɭɜɫɬɜɢɬɟɥɶɧɵ� ����� ɜɵɞɟɥɟɧɧɵɯ� ɧɚɦɢ�
ɜɨɡɛɭɞɢɬɟɥɟɣ�� ȼ� ɧɚɱɚɥɟ� ɪɚɡɜɢɬɢɹ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɫɨɞɟɪɠɚɧɢɟ�//����ɢ�ɥɚɤɬɨɮɟɪɪɢɧɚ�ɭ�ɞɟɬɟɣ�,�ɢ�,,�ɝɪɭɩɩ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɛɵɥɨ� ɫɨɩɨɫɬɚɜɢɦɨ� �//���� ±� ����������� ɧɝ�ɦɥ� ɢ� ����������� ɧɝ�ɦɥ��
ɥɚɤɬɨɮɟɪɪɢɧ�±������������ɦɤɝ�ɦɥ�ɢ������������ɦɤɝ�ɦɥ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
ɜ� ,�ɢ� ,,� ɝɪɭɩɩɟ��ɪ!������ɢ�ɩɪɟɜɵɲɚɥɨ�ɤɨɧɬɪɨɥɶɧɵɟ� ɡɧɚɱɟɧɢɹ� �//����
����������ɧɝ�ɦɥ��ɥɚɤɬɨɮɟɪɪɢɧ�����������ɦɤɝ�ɦɥ��ɪ���������ɚ�ɜ�ɩɟɪɢɨɞɟ�
ɪɟɤɨɧɜɚɥɟɫɰɟɧɰɢɢ�ɫɧɢɠɚɥɨɫɶ��ɋɨɞɟɪɠɚɧɢɟ�V,J$�ɜ�ɧɚɱɚɥɟ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɭ�ɞɟɬɟɣ�ɢɫɫɥɟɞɭɟɦɵɯ�ɝɪɭɩɩ�ɫɧɢɠɚɥɨɫɶ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɤɨɧɬɪɨɥɶɧɵɦɢ�
ɡɧɚɱɟɧɢɹɦɢ���������������ɦɤɝ�ɦɥ�ɜ�ȱ�ɝɪɭɩɩɟ���������������ɦɤɝ�ɦɥ�ɜɨ�ȱȱ�
ɝɪɭɩɩɟ���������������ɭ�ɡɞɨɪɨɜɵɯ��ɪ�������ɢ�ɫɭɳɟɫɬɜɟɧɧɨ�ɩɨɜɵɲɚɥɨɫɶ�
ɜ� ɤɨɧɰɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ��������������ɦɤɝ�ɦɥ� ɜ� ȱ� ɝɪɭɩɩɟ�� �������������
ɦɤɝ�ɦɥ�ɜɨ�ȱȱ�ɝɪɭɩɩɟ��ɪ��������ɩɪɢ�ɷɬɨɦ�ɞɨɫɬɨɜɟɪɧɨɝɨ�ɪɚɡɥɢɱɢɹ�ɦɟɠɞɭ�ȱ�
ɢ�ȱȱ�ɝɪɭɩɩɚɦɢ�ɧɟ�ɛɵɥɨ��ɉɪɢ�ɩɟɪɜɨɦ�ɢɡɦɟɪɟɧɢɢ�ɫɨɞɟɪɠɚɧɢɟ�ɥɢɡɨɰɢɦɚ�
ɭ� ɞɟɬɟɣ� ,,� ɝɪɭɩɩɵ� ɛɵɥɨ� ɞɨɫɬɨɜɟɪɧɨ� ɧɢɠɟ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ,� ɝɪɭɩɩɨɣ�
ɢ� ɤɨɧɬɪɨɥɟɦ� ������������ ɩɝ�ɦɥ� ɜɨ� ,,� ɝɪɭɩɩɟ� ɩɪɨɬɢɜ� ����������� ɩɝ�
ɦɥ�ɜ�ȱ�ɝɪɭɩɩɟ�ɢ������������ɩɝ�ɦɥ�ɜ�ɤɨɧɬɪɨɥɟ��ɪ���������ɩɪɢ�ɜɬɨɪɨɦ�±�
ɞɨɫɬɢɝɚɥɨ�ɤɨɧɬɪɨɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ��ɧɨ�ɛɵɥɨ�ɧɢɠɟ�ɩɨɤɚɡɚɬɟɥɟɣ�,�ɝɪɭɩɩɵ�
������������ɩɝ�ɦɥ�ɩɪɨɬɢɜ������������ɩɝ�ɦɥ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ��ɪ��������
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɭ� ɞɟɬɟɣ� ɫ� ɩɨɜɬɨɪɧɵɦɢ� ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ�
ɨɫɥɨɠɧɟɧɢɹɦɢ� ɈɊȼɂ� ɫɭɳɟɫɬɜɭɟɬ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɮɚɤɬɨɪɨɜ�
ɦɟɫɬɧɨɣ� ɡɚɳɢɬɵ� ɫɥɢɡɢɫɬɵɯ� ɨɛɨɥɨɱɟɤ� ɜɟɪɯɧɢɯ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ��
ɜ�ɱɚɫɬɧɨɫɬɢ�ɥɢɡɨɰɢɦɚ��ɱɬɨ�ɫɥɟɞɭɟɬ�ɭɱɢɬɵɜɚɬɶ�ɩɪɢ�ɜɵɛɨɪɟ�ɦɟɫɬɧɨɝɨ�
ɩɪɟɩɚɪɚɬɚ�ɞɥɹ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɢ�ɬɟɪɚɩɢɢ�ɛɚɤɬɟɪɢɚɥɶɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�
ɈɊȼɂ��ɉɪɟɩɚɪɚɬɨɦ� ɫɬɚɪɬɨɜɨɣ� ɷɦɩɢɪɢɱɟɫɤɨɣ� ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ� ɭ�
ɷɬɢɯ�ɞɟɬɟɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɚɦɨɤɫɢɰɢɥɥɢɧ�ɜ�ɞɨɡɟ����ɦɝ�ɤɝ�ɫɭɬ�ɩɪɢ�ɨɫɬɪɨɦ�
ɫɪɟɞɧɟɦ�ɨɬɢɬɟ�ɢ����ɦɝ�ɤɝ�ɫɭɬ�ɩɪɢ�ɪɢɧɨɫɢɧɭɫɢɬɟ��ɩɪɟɩɚɪɚɬɨɦ�ɜɬɨɪɨɣ�
ɥɢɧɢɢ�±�ɚɦɨɤɫɢɰɢɥɥɢɧ�ɤɥɚɜɭɥɚɧɚɬ�

&855(17�$3352$&+(6�72�75($70(17�2)�%$&7(5,$/�
&203/,&$7,216�2)�833(5�5(63,5$725<�75$&7�
,1)(&7,216�,1�&+,/'5(1
2�9��&KDEDQLXN��$�9��.DUSHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��<X�.��%ROERW
'QLSURSHWURYVN�6WDWH�0HGLFDO�$FDGHP\��'QLSURSHWURYVN��8NUDLQH

,QWURGXFWLRQ�� 8SSHU� UHVSLUDWRU\� WUDFW� LQIHFWLRQV� �857,V�� DUH� RQH� RI� WKH�
PRVW� FRPPRQ� GLVHDVHV� RI� FKLOGKRRG�� 6RPH� FKLOGUHQ� KDYH� UHFXUUHQW�
857,V�ZKLFK�DUH�SRVVLEO\�DVVRFLDWHG�ZLWK�ORFDO�UHVLVWDQFH�VWDWH�RI�PXFRXV�
PHPEUDQHV�RI�WKH�XSSHU�UHVSLUDWRU\�WUDFW��857���6SHFWUXP�DQG�DQWLELRWLF�
VHQVLWLYLW\�RI�SDWKRJHQV�FDXVLQJ�UHSHDWHG�EDFWHULDO�FRPSOLFDWLRQV�RI�857,V�
LQ� WKHVH� FKLOGUHQ�PLJKW� DOVR� KDYH� IHDWXUHV� ZKLFK� VKRXOG� EH� FRQVLGHUHG�
ZKHQ�DSSRLQWLQJ�D�UDWLRQDO�DQWLPLFURELDO�WKHUDS\��7KLV�VWXG\�LQYHVWLJDWHG�
WKH�HWLRORJLFDO�VWUXFWXUH�DQG�DQWLELRWLF�VXVFHSWLELOLW\�RI�SDWKRJHQV�DV�ZHOO�
DV� WKH� ORFDO� UHVLVWDQFH� VWDWH� RI� XSSHU� DLUZD\V� LQ� FKLOGUHQ�ZLWK� EDFWHULDO�
FRPSOLFDWLRQV�RI�857,V��0DWHULDOV�DQG�0HWKRGV��:H�HQUROOHG�����FKLOGUHQ�
DJHG���WR����\HDUV�ZLWK�857,V�FRPSOLFDWHG�ZLWK�DFXWH�SXUXOHQW�RWLWLV�PHGLD�
RU�UKLQRVLQXVLWLV�����FKLOGUHQ�KDG���RU�OHVV�FDVHV�RI�EDFWHULDO�FRPSOLFDWLRQV�
RI�857,V�D�\HDU� �JURXS�,������FKLOGUHQ�KDG���RU�PRUH�HSLVRGHV�RI�RWLWLV�
PHGLD�RU�UKLQRVLQXVLWLV�SHU�\HDU��JURXS�,,���0LFURELRORJLFDO�H[DPLQDWLRQ�
ZDV� XVHG� IRU� GHWHUPLQLQJ� WKH� GLVHDVH�FDXVLQJ� DJHQW�� /HYHOV� RI� KXPDQ�
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FDWKHOLFLGLQ� �//������ VHFUHWRU\� LPPXQRJOREXOLQ� $� �V,J$��� ODFWRIHUULQ�
�/D��DQG�O\VR]\PH�LQ�RURSKDU\QJHDO�GLVJKDUJH�ZHUH�VWXGLHG�LQ�WKH�HDUO\�
SHULRG�RI�EDFWHULDO�SURFHVV�� LQ�ODWH�GLVHDVH�DQG�DIWHU�UHFRYHU\��5HIHUHQFH�
YDOXHV� ZHUH� REWDLQHG� LQ� ��� KHDOWK\� FKLOGUHQ�� 5HVXOWV�� ,Q� JURXS� ,,� 6W��
DXUHXV� DSSHDUHG� DV� WKH� GLVHDVH�FDXVLQJ� DJHQW� VLJQL¿FDQWO\� PRUH� RIWHQ�
FRPSDUHG� ZLWK� JURXS� ,� ������� YV�� ������� UHVSHFWLYHO\�� S� �������� DQG�
6�� SQHXPRQLDH�ZDV� GHWHUPLQHG�PRUH� UDUHO\� �������YV� ������� S��������
������RI�6WU��SQHXPRQLDH�DQG�������RI�6W��DXUHXV�LVRODWHG�IURP�JURXS�,,�
ZHUH�VXVFHSWLEOH�WR�DPSLFLOOLQ��LQ�JURXS�,�±�������DQG�������UHVSHFWLYHO\��
S�������� ����� RI� SDWKRJHQV� ZHUH� VHQVLWLYH� WR� DPR[LFLOOLQ�FODYXODQDWH��
FHSKDORVSRULQV� RI� ,,� DQG� ,,,� JHQHUDWLRQ��7KH� OHYHOV� RI�//���� DQG�/D� LQ�
FDVH�JURXSV�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�DW�VWDUW�RI�EDFWHULDO�SURFHVV� �//�
��� ±� ����������� QJ�PO� DQG� ����������� QJ�PO�� /D� ±� ����������� XJ�PO�
DQG������������XJ�PO��UHVSHFWLYHO\��LQ�,�DQG�,,�JURXS��S!�������EXW�ZHUH�
KLJKHU�WKDQ�ERWK�UHIHUHQFH�YDOXHV��//��������������QJ�PO��/D�����������
XJ�PO�� S�� ������� DQG� YDOXHV� VHW� RXW� DIWHU� UHFRYHU\�� ,Q� ODWH�857,V� WKH\�
GHFOLQHG�EXW�VWLOO�ZHUH�KLJKHU�WKDQ�LQ�JURXS�RI�FRQWURO��//���������������
QJ�PO� DQG� ����������� QJ�PO��/D� ����������� XJ�PO� DQG� ����������� XJ�
PO��LQ�JURXS�,�DQG�,,��UHVSHFWLYHO\���,Q�WKH�¿UVW�VWXG\�OHYHO�RI�V,J$�LQ�ERWK�
JURXSV�ZDV�ORZHU�WKDQ�LQ�SDWLHQWV�RI�UHIHUHQFH�JURXS���������������XJ�PO�
LQ�JURXS�,���������������XJ�PO�LQ�JURXS�,,���������������XJ�PO�LQ�KHDOWK\�
FKLOGUHQ��S��������%\�WKH�HQG�RI�857,�PHDQ�OHYHO�RI�V,J$�KDG�LQFUHDVHG�
��������������XJ�PO�LQ�JURXS�,���������������XJ�PO�LQ�JURXS�,,��S!�������
7KH� OHYHO� RI� O\VR]\PH� LQ� JURXS� ,,�ZDV� VLJQL¿FDQWO\� ORZHU� FRPSDUHG� WR�
JURXS� ,� DQG� UHIHUHQFH� YDOXHV� ERWK� LQLWLDOO\� ������������ SJ�PO� LQ� JURXS�
,,� YV�� ����������� SJ�PO� LQ� JURXS� ,� DQG� ����������� SJ�PO� LQ� FRQWUROV��
S��������DQG�DIWHU� UHFRYHU\�������������SJ�PO�YV�������������SJ�PO� LQ�
JURXS� ,�� S�������� ,Q� ODWH� GLVHDVH� LW�ZDV� FRPSDUDEOH� WR� UHIHUHQFH� YDOXHV�
DQG�VWLOO�ZDV�VLJQL¿FDQWO\�ORZHU�WKDQ�YDOXHV�LQ�WKH�¿UVW�JURXS�������������
SJ�PO� YV�� ����������� SJ�PO�� S�������� &RQFOXVLRQ�� )UHTXHQW� EDFWHULDO�
FRPSOLFDWLRQV�RI�857,V�DUH�DVVRFLDWHG�ZLWK�LQVXI¿FLHQF\�RI�ORFDO�PXFRXV�
UHVLVWDQFH�VWDWH�GXH�WR�UHGXFWLRQ�RI�O\VR]\PH�LQ�RURSKDU\QJHDO�VHFUHW��7KDW�
VKRXOG�EH�FRQVLGHUHG�ZKHQ�FKRRVLQJ�D�WRSLFDO�GUXJ�IRU�WKH�SUHYHQWLRQ�DQG�
WUHDWPHQW�RI�EDFWHULDO�FRPSOLFDWLRQV�RI�857,V��$PR[LFLOOLQ�PLJKW�DFW�DV�
D� VWDUWLQJ� HPSLULF� DQWLELRWLF� WKHUDS\� LQ�GRVDJH�RI� ���PJ�NJ�SHU� GD\� IRU�
DFXWH�RWLWLV�PHGLD� DQG����PJ�NJ�SHU�GD\� IRU� UKLQRVLQXVLWLV�� DPR[LFLOOLQ�
FODYXODQDWH�PLJKW�EH�XVHG�DV�D�VHFRQG�OLQH�PHGLFLQH�

ɅɈɄȺɅɂɁȺɐɂə�ɂ�ɌȺɄɌɂɄȺ�Ʌȿɑȿɇɂə�ɈɉɍɏɈɅȿɃ�
ɐȿɇɌɊȺɅɖɇɈɃ�ɇȿɊȼɇɈɃ�ɋɂɋɌȿɆɕ�ɍ�ȾȿɌȿɃ�ɋ�
ɇȿɃɊɈɎɂȻɊɈɆȺɌɈɁɈɆ
ȼ�ɉ��Ȼɨɧɞɚɪɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ȼ��ɀɭɤɨɜɫɤɚɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɣɪɨɮɢɛɪɨɦɚɬɨɡ� ,� ɢ� ,,� ɬɢɩɨɜ� �1)� ,� ɢ� 1)� ,,�� ±� ɷɬɨ�
ɡɚɛɨɥɟɜɚɧɢɹ��ɨɛɥɚɞɚɸɳɢɟ�ɩɨɥɢɦɨɪɮɢɡɦɨɦ�ɤɥɢɧɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ��
Ɉɞɧɨ�ɢɡ�ɩɪɨɹɜɥɟɧɢɣ�±�ɩɨɜɵɲɟɧɧɵɣ�ɪɢɫɤ�ɪɚɡɜɢɬɢɹ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ��
ɱɚɫɬɨɣ� ɥɨɤɚɥɢɡɚɰɢɟɣ� ɤɨɬɨɪɵɯ� ɹɜɥɹɸɬɫɹ� ɰɟɧɬɪɚɥɶɧɵɣ� ɢ�
ɩɟɪɢɮɟɪɢɱɟɫɤɢɣ�ɨɬɞɟɥɵ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ��ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɦɨɦɟɧɬ�
ɧɟɬ� ɟɞɢɧɨɣ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɧɚ� ɫɯɟɦɭ� ɥɟɱɟɧɢɹ� ɷɬɢɯ� ɛɨɥɶɧɵɯ�� Ɉɞɧɢ�
ɫɩɟɰɢɚɥɢɫɬɵ� ɧɚɫɬɚɢɜɚɸɬ� ɧɚ� ɚɤɬɢɜɧɨɣ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɟ�
ɥɟɱɟɧɢɹ�� ɞɪɭɝɢɟ�ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ�ɜɵɠɢɞɚɬɟɥɶɧɨɣ�ɫɬɪɚɬɟɝɢɢ�� ɬɪɟɬɶɢ�
ɞɟɥɚɸɬ�ɭɩɨɪ�ɧɚ�ɯɢɦɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɤɥɢɧɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɨɩɭɯɨɥɟɜɨɝɨ�
ɩɨɪɚɠɟɧɢɹ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� �ɐɇɋ�� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɧɟɣɪɨɮɢɛɪɨɦɚɬɨɡɨɦ� ɜ� ɑɟɥɹɛɢɧɫɤɨɣ� ɨɛɥɚɫɬɢ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ȼ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ� ɢɡɭɱɟɧɵ� ɩɟɪɜɢɱɧɵɟ� ɦɟɞɢɰɢɧɫɤɢɟ� ɞɨɤɭɦɟɧɬɵ� ���
ɩɚɰɢɟɧɬɨɜ� ɫ� ɧɟɣɪɨɮɢɛɪɨɦɚɬɨɡɨɦ�� ��� ɢɡ� ɤɨɬɨɪɵɯ� ɧɚɯɨɞɹɬɫɹ� ɩɨɞ�
ɞɢɫɩɚɧɫɟɪɧɵɦ� ɧɚɛɥɸɞɟɧɢɟɦ� ɞɟɬɫɤɨɝɨ� ɜɪɚɱɚ�ɨɧɤɨɥɨɝɚ� ɩɨ� ɩɨɜɨɞɭ�
ɨɩɭɯɨɥɟɜɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɐɇɋ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɜ� ɞɟɬɫɤɨɦ�
ɨɧɤɨɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɦ�ɰɟɧɬɪɟ�ɢɦ��ȼ��Ƚɟɪɚɣɧɚ�ɑɟɥɹɛɢɧɫɤɨɣ�ɨɛɥɚɫɬɧɨɣ�
ɞɟɬɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� ɡɚ� ɩɟɪɢɨɞ� ���������� ɝɝ�� ȼɨɡɪɚɫɬ�
ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ� �±��� ɥɟɬ�� ɍ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�� ɜɤɥɸɱɟɧɧɵɯ� ɜ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɝɟɧɟɬɢɤɚɦɢ��ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�1)�,��ɂɡɭɱɟɧɵ�ɫɬɪɭɤɬɭɪɚ�
ɩɨɪɚɠɟɧɢɣ� ɐɇɋ�� ɬɚɤɬɢɤɚ� ɥɟɱɟɧɢɹ� ɢ� ɪɟɡɭɥɶɬɚɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɑɚɫɬɨɬɚ� ɪɚɡɜɢɬɢɹ� ɨɩɭɯɨɥɟɣ� ɐɇɋ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� 1)� ,� ɫɨɫɬɚɜɢɥɚ�
����� Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢ� ɜɫɟ� ɜɵɹɜɥɟɧɧɵɟ� ɨɩɭɯɨɥɢ� ɐɇɋ� ɨɬɧɨɫɹɬɫɹ�
ɤ� ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɦ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹɦ�� ������ ����� ±� ɨɩɭɯɨɥɢ�
ɡɪɢɬɟɥɶɧɵɯ� ɩɭɬɟɣ�� ������ ���� ±� ɦɨɡɠɟɱɤɚ�� ������ ���� ±� ɫɩɢɧɧɨɝɨ�
ɦɨɡɝɚ�� ����� ���� ±� ��ɝɨ�ɠɟɥɭɞɨɱɤɚ�� �����±�ɩɟɪɟɞɧɟɣ�ɱɟɪɟɩɧɨɣ� ɹɦɤɢ��
ɜ� ����� ���� ɧɚɛɥɸɞɚɟɬɫɹ� � ɦɧɨɠɟɫɬɜɟɧɧɨɟ� ɩɨɪɚɠɟɧɢɟ�� ȼ� ɨɬɧɨɲɟɧɢɢ�
��� ɞɟɬɟɣ� �������� ɛɵɥɚ� ɩɪɢɧɹɬɚ� ɜɵɠɢɞɚɬɟɥɶɧɚɹ� ɬɚɤɬɢɤɚ�� ɬ�ɤ�� ɩɨ�
ɞɚɧɧɵɦ� ɆɊɌ� ɜ� ɞɢɧɚɦɢɤɟ� ɧɟ� ɛɵɥɨ� ɬɟɧɞɟɧɰɢɢ� ɤ� ɩɪɨɝɪɟɫɫɢɢ� ɢ�

ɨɩɭɯɨɥɟɜɵɣ�ɩɪɨɰɟɫɫ�ɩɪɨɬɟɤɚɥ�ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨ��Ɉɞɧɨɦɭ�ɛɨɥɶɧɨɦɭ�
ɫ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟɦ� ɯɢɚɡɦɵ� ɫɨ� ɡɧɚɱɢɬɟɥɶɧɵɦ� ɫɧɢɠɟɧɢɟɦ� ɨɫɬɪɨɬɵ�
ɡɪɟɧɢɹ�ɢ�ɭɝɪɨɡɨɣ�ɪɚɡɜɢɬɢɹ� ɫɥɟɩɨɬɵ�ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɤɭɪɫ�ɉɏɌ��ɩɨɫɥɟ�
ɱɟɝɨ�ɛɵɥɚ�ɨɬɦɟɱɟɧɚ�ɫɬɚɛɢɥɢɡɚɰɢɹ�ɩɪɨɰɟɫɫɚ��Ⱦɪɭɝɨɦɭ�ɩɚɰɢɟɧɬɭ��ɬɚɤɠɟ�
ɫ� ɩɨɪɚɠɟɧɢɟɦ� ɯɢɚɡɦɵ� ɢ� ɡɪɢɬɟɥɶɧɵɯ� ɧɟɪɜɨɜ�� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɤɭɪɫ�
ɉɏɌ��ɧɨ�ɩɨɫɥɟɞɨɜɚɥɨ�ɭɯɭɞɲɟɧɢɟ�ɫɨɫɬɨɹɧɢɹ��ɉɨɫɥɟ�ɷɬɨɝɨ�ɩɪɨɜɟɞɟɧɨ�
ɨɩɟɪɚɬɢɜɧɨɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɫ� ɩɨɥɨɠɢɬɟɥɶɧɨɣ� ɞɢɧɚɦɢɤɨɣ�� Ⱦɜɭɦ�
ɛɨɥɶɧɵɦ�ɫ�ɨɩɭɯɨɥɶɸ�ɡɪɢɬɟɥɶɧɵɯ�ɧɟɪɜɨɜ��ɜ�ɫɜɹɡɢ�ɫ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ�
ɫɥɟɩɨɬɨɣ�� ɜɵɩɨɥɧɟɧɨ� ɨɩɟɪɚɬɢɜɧɨɟ� ɥɟɱɟɧɢɟ�� ±� ɤ� ɫɨɠɚɥɟɧɢɸ�� ɛɟɡ�
ɡɧɚɱɢɦɨɝɨ� ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɷɮɮɟɤɬɚ�� ɩɨ� ɞɚɧɧɵɦ� ɆɊɌ� ɜ� ɞɢɧɚɦɢɤɟ�
ɪɟɰɢɞɢɜɚ� ɨɩɭɯɨɥɟɜɨɝɨ� ɩɪɨɰɟɫɫɚ� ɧɟ� ɨɬɦɟɱɟɧɨ�� ȼɵɜɨɞɵ�� ɍ� ɛɨɥɶɧɵɯ�
ɞɟɬɟɣ�1)�,�ɨɩɭɯɨɥɟɜɨɟ�ɩɨɪɚɠɟɧɢɟ�ɐɇɋ�ɹɜɥɹɟɬɫɹ�ɱɚɫɬɵɦ�ɩɪɨɹɜɥɟɧɢɟɦ�
ɢ� ɪɚɡɜɢɜɚɟɬɫɹ� ɩɪɢɦɟɪɧɨ� ɭ� ɤɚɠɞɨɝɨ� ɬɪɟɬɶɟɝɨ� ɪɟɛɟɧɤɚ�� ɫ� ɷɬɢɦ� ɜɢɞɨɦ�
ɮɚɤɨɦɚɬɨɡɚ� ɥɨɤɚɥɢɡɚɰɢɹ� ɩɪɨɰɟɫɫɚ� ɢ� ɚɝɪɟɫɫɢɜɧɵɣ� ɯɚɪɚɤɬɟɪ� ɪɨɫɬɚ�
ɨɩɭɯɨɥɢ�ɨɩɪɟɞɟɥɹɸɬ�ɬɹɠɟɫɬɶ�ɬɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ��Ɂɪɢɬɟɥɶɧɵɟ�ɩɭɬɢ�
�ɡɪɢɬɟɥɶɧɵɟ� ɧɟɪɜɵ�� ɯɢɚɡɦɚ�� ɡɪɢɬɟɥɶɧɵɣ� ɬɪɚɤɬ�� ±� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɚɹ�
ɥɨɤɚɥɢɡɚɰɢɹ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ��Ⱥɤɬɢɜɧɵɣ� ɪɨɫɬ� ɨɩɭɯɨɥɢ�� ɭɯɭɞɲɟɧɢɟ�
ɮɭɧɤɰɢɣ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�±�ɩɨɤɚɡɚɧɢɟ�ɤ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɭ��
ɏɢɦɢɨɬɟɪɚɩɢɹ�ɦɚɥɨɷɮɮɟɤɬɢɜɧɚ�

/2&$/,=$7,21�$1'�7$&7,&6�2)�75($70(17�2)�
&(175$/�1(59286�6<67(0�780256�,1�&+,/'5(1�:,7+�
1(852),%520$726,6
9�3��%RQGDUHQNR
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�9��=KXNRYVND\D
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��1HXUR¿EURPDWRVLV� RI� ,� DQG� ,,� W\SHV� �1)� ,� DQG�1)� ,,�� DUH�
WKH� GLVHDVHV� ZLWK� FOLQLFDO� PDQLIHVWDWLRQV� SRO\PRUSKLVP�� 2QH� RI� WKHVH�
PDQLIHVWDWLRQV�LV�WKH�LQFUHDVHG�ULVN�RI�QHZ�YDVFXODUL]DWLRQV�GHYHORSPHQW�
ZKLFK� DUH� IUHTXHQWO\� ORFDOL]HG� LQ� WKH� FHQWUDO� DQG� SHULSKHUDO� SDUWV� RI�
WKH� QHUYRXV� V\VWHP��7KHUH� LV� QR� VLQJOH� SRLQW� RI� YLHZ�RQ� WKH� VFKHPH�RI�
WKHVH� SDWLHQWV� WUHDWPHQW� WRGD\�� 6RPH� H[SHUWV� LQVLVW� RQ� DFWLYH� VXUJLFDO�
WDFWLFV�RI�WUHDWPHQW��RWKHUV�DGKHUH�WR�ZDLWLQJ�VWUDWHJ\��WKH�UHVW�HPSKDVL]H�
FKHPRWKHUDSHXWLF�PHWKRGV��$LP��7R� DQDO\VH� FOLQLFDO� IHDWXUHV� RI� FHQWUDO�
QHUYRXV�V\VWHP��&16��WXPRUV�DPRQJ�WKH�SDWLHQWV�ZLWK�QHXUR¿EURPDWRVLV�
LQ�&KHO\DELQVN� UHJLRQ��0DWHULDOV� DQG�PHWKRGV�� ,Q� WKLV� UHVHDUFK�SULPDU\�
PHGLFDO�GRFXPHQWV�RI����SDWLHQWV�ZLWK�QHXUR¿EURPDWRVLV�DUH�DQDO\]HG�����
IURP�WKHP�DUH�XQGHU�GLVSHQVDU\�VXSHUYLVLRQ�RI� WKH�FKLOGUHQ¶V�RQFRORJLVW�
FRQFHUQLQJ� OHVLRQV� RI� &16�� 5HVHDUFK� LV� H[HFXWHG� LQ� WKH� FKLOGUHQ¶V�
RQFRKHPDWRORJLFDO� FHQWHU� QDPHG� DIWHU�9�� *HUD\Q� LQ� UHJLRQDO� FKLOGUHQ¶V�
FOLQLFDO�KRVSLWDO�RI�&KHO\DELQVN�IRU�WKH�SHULRG������WR�������7KH�DJH�RI�
FKLOGUHQ�DQG�WHHQDJHUV�ZDV��±���\HDUV��1)�,�LV�GLDJQRVHG�IRU�DOO�SDWLHQWV�
LQFOXGHG� LQ� UHVHDUFK� E\� JHQHWLFLVWV�� 7KH� VWUXFWXUH� RI� &16� QHRSODVPV��
WUHDWPHQW� WDFWLFV� DQG� UHVXOWV� DUH� DQDO\]HG�� 5HVXOWV�� )UHTXHQF\� RI� &16�
WXPRUV�GHYHORSPHQW�DPRQJ�WKH�SDWLHQWV�ZLWK�1)�,�LV������+LVWRORJLFDOO\�
DOO�UHYHDOHG�WXPRUV�RI�&16�EHORQJ�WR�EHQLJQ�WXPRUV�������������±�WXPRUV�
RI�YLVXDO� WUDFWV������������±�RI�FHUHEHOOXP������������±�RI� VSLQDO�FRUG��
���������±�RI�WKLUG�YHQWULFOH�������±�RI�DQWHULRU�FUDQLDO�IRVVD�����������±�
PXOWLSOH�OHVLRQV��&RQFHUQLQJ����FKLOGUHQ���������WKH�ZDLWLQJ�WDFWLFV�ZDV�
DFFHSWHG�� DFFRUGLQJ� WR�05,� UHVXOWV� WKHUH� ZDV� QR� SURJUHVVLRQ� WHQGHQF\�
LQ� WKH� G\QDPLFV�� DQG� WXPRUDO� SURFHVV� SURFHHGHG�ZHOO��7KH� 3&7� FRXUVH�
ZDV�KHOG�WR�RQH�RI�WKH�SDWLHQWV�ZLWK�D�QHZ�JURZWK�RI�RSWLF�FKLDVP��ZLWK�
FRQVLGHUDEOH� GHFUHDVH� LQ� YLVXDO� IXQFWLRQ� DQG� WKH� WKUHDW� RI� EOLQGQHVV�
GHYHORSPHQW�� EXW� WKH� FRQGLWLRQ� LPSURYHPHQW� IROORZHG�� 3&7� ZDV� DOVR�
FDUULHG�RXW�WR�DQRWKHU�SDWLHQW�ZLWK�WKH�FKLDVPH�DQG�RSWLF�QHUYHV�OHVLRQ��EXW�
VWDWH�GHWHULRUDWLRQ�IROORZHG��$IWHU�WKDW�WKH�VXUJHU\�ZLWK�SRVLWLYH�G\QDPLFV�
ZDV�FDUULHG�RXW��7ZR�SDWLHQWV�ZLWK�DQ�RSWLF�QHUYHV�WXPRU�ZHUH�VXUJLFDOO\�
WUHDWHG� GXH� WR� WKH� SURJUHVVLQJ� EOLQGQHVV�� 8QIRUWXQDWHO\�� QR� VLJQL¿FDQW�
SRVLWLYH� HIIHFW� ZDV� SRLQWHG� RXW�� EXW� WKH� UHFXUUHQFH� RI� WXPRUDO� SURFHVV�
ZDVQ¶W�QRWHG�LQ�G\QDPLFV�DFFRUGLQJ�WR�057�UHVXWOV��&RQFOXVLRQ��7XPRUDO�
OHVLRQV� RI� &16� DUH� IUHTXHQW� PDQLIHVWDWLRQV� DPRQJ� FKLOGUHQ� ZLWK� 1)� ,�
DQG�QHRSODVPV�GHYHORS�DSSUR[LPDWHO\�ZLWKLQ�HYHU\�WKLUG�FKLOG��ZLWK�WKLV�
SKDFRPDWRVLV�W\SH��/RFDOL]DWLRQ�RI�SURFHVV�DQG�DJJUHVVLYH�W\SH�RI�WXPRU�
JURZWK�GH¿QH� WKH�SURFHVV� VHYHULW\��9LVXDO� WUDFWV� �RSWLF�QHUYHV�� FKLDVPH��
RSWLF�WUDFWV��DUH�WKH�PRVW�IUHTXHQW�ORFDOL]DWLRQV�RI�QHRSODVPV��$FWLYH�WXPRU�
JURZWK��GHWHULRUDWLRQ�RI�EUDLQ�IXQFWLRQV�DUH�WKH�LQGLFDWLRQ�WR�VXUJHU\��7KH�
FKHPRWKHUDS\�LV�LQHIIHFWLYH��
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ȿ�ȼ��Ʌɨɫɤɭɬɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�ȼ��Ɉɫɢɩɨɜɚ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ��ɋɩɢɧɚɥɶɧɚɹ�ɚɦɢɨɬɪɨɮɢɹ�ȼɟɪɞɧɢɝɚ±Ƚɨɮɮɦɚɧɚ�ɨɬɧɨɫɢɬɫɹ�ɤ�
ɝɪɭɩɩɟ�ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�ɧɟɪɜɧɨ�ɦɵɲɟɱɧɨɝɨ� ɚɩɩɚɪɚɬɚ�
ɫ� ɱɚɫɬɨɬɨɣ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ��������� ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ȼɵɞɟɥɹɸɬ� ɬɪɢ�
ɮɨɪɦɵ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɜɪɨɠɞɟɧɧɭɸ�� ɪɚɧɧɸɸ� ɞɟɬɫɤɭɸ� ɢ� ɩɨɡɞɧɸɸ��
ȼ� ɫɜɹɡɢ� ɫ� ɧɟɭɤɥɨɧɧɨ� ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ� ɬɟɱɟɧɢɟɦ� ɢ� ɨɬɫɭɬɫɬɜɢɟɦ�
ɪɚɞɢɤɚɥɶɧɨɣ� ɬɟɪɚɩɢɢ� ɩɪɨɝɧɨɡ� ɧɟɛɥɚɝɨɩɪɢɹɬɟɧ�� ɉɨɷɬɨɦɭ� ɩɪɨɛɥɟɦɚ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɫɩɢɧɚɥɶɧɨɣ�ɚɦɢɨɬɪɨɮɢɢ�ȼɟɪɞɧɢɝɚ�±�Ƚɨɮɮɦɚɧɚ�ɚɤɬɭɚɥɶɧɚ�
ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ� ɤɪɢɬɟɪɢɟɜ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɜɪɨɠɞɟɧɧɨɣ� ɢ� ɪɚɧɧɟɣ� ɞɟɬɫɤɨɣ� ɮɨɪɦ� ɫɩɢɧɚɥɶɧɨɣ�
ɚɦɢɨɬɪɨɮɢɢ� ȼɟɪɞɧɢɝɚ� ±� Ƚɨɮɮɦɚɧɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ�
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ���ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɦɟɫ���
ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɩɭɥɶɦɨɧɨɥɨɝɢɱɟɫɤɨɦ�� ɩɟɞɢɚɬɪɢɱɟɫɤɨɦ�
ɢ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɦ� ɨɬɞɟɥɟɧɢɹɯ�ȾɊɄȻ��ȼɫɟɯ� ɞɟɬɟɣ�ɦɵ� ɪɚɡɞɟɥɢɥɢ� ɧɚ�
�� ɝɪɭɩɩɵ�� ɞɟɬɢ� ɫ� ɩɨɹɜɥɟɧɢɟɦ� ɩɟɪɜɵɯ� ɫɢɦɩɬɨɦɨɜ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜɨ�
ɜɪɟɦɹ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɩɟɪɢɨɞɚ� ɢ� ɜ� ɩɟɪɜɵɟ� ɬɪɢ� ɦɟɫɹɰɚ�ɠɢɡɧɢ� ±� ��
ɱɟɥɨɜɟɤ��ɞɟɬɢ�ɫ�ɩɨɹɜɥɟɧɢɟɦ�ɩɟɪɜɵɯ�ɫɢɦɩɬɨɦɨɜ�ɩɨɫɥɟ�ɬɪɟɯɦɟɫɹɱɧɨɝɨ�
ɜɨɡɪɚɫɬɚ� ±� �� ɱɟɥɨɜɟɤɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɯɨɞɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ�
ɜɵɹɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɪɚɧɧɢɟ� ɫɢɦɩɬɨɦɵ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜ� ɤɚɠɞɨɣ� ɢɡ�
ɝɪɭɩɩ�� ɋɪɟɞɢ� ɞɟɬɟɣ� ɫ� ɩɟɪɜɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɪɚɧɟɟ�
ɬɪɟɯɦɟɫɹɱɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɭ� �� ɱɟɥ�� ±� ɫɥɚɛɨɟ� ɲɟɜɟɥɟɧɢɟ� ɩɥɨɞɚ� ɜ�
,,,� ɬɪɢɦɟɫɬɪɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɭ� �� ɱɟɥ�� ±� ɫɧɢɠɟɧɢɟ� ɦɵɲɟɱɧɨɝɨ�
ɬɨɧɭɫɚ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�� ɧɢ� ɨɞɢɧ� ɢɡ� ɢɫɫɥɟɞɭɟɦɵɯ� ɩɨ� ɞɨɫɬɢɠɟɧɢɢ�
ɲɟɫɬɢɦɟɫɹɱɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ�ɧɟ�ɫɢɞɢɬ����ɞɟɪɠɢɬ�ɝɨɥɨɜɭ��
ɭ� �� ɱɟɥ�� ɫɧɢɠɟɧɵ� ɫɭɯɨɠɢɥɶɧɵɟ� ɪɟɮɥɟɤɫɵ� ɫ� ɪɭɤ�� ɭ� �� ɱɟɥ�� ɫɧɢɠɟɧɵ�
ɫɭɯɨɠɢɥɶɧɵɟ� ɪɟɮɥɟɤɫɵ� ɫ� ɧɨɝ�� ɭ� �� ±� ɨɬɫɭɬɫɬɜɭɸɬ�� ɮɚɫɰɢɤɭɥɹɰɢɢ��
ɛɭɥɶɛɚɪɧɵɟ�ɧɚɪɭɲɟɧɢɹ�±�ɭ���ɱɟɥ��ɭ���ɱɟɥ��±�ɤɨɧɬɪɚɤɬɭɪɵ��ɞɟɮɨɪɦɚɰɢɢ�
ɤɨɧɟɱɧɨɫɬɟɣ�� ɞɟɮɨɪɦɚɰɢɹ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ� ɨɬɦɟɱɟɧɚ� ɭ� �� ɱɟɥɨɜɟɤ��
ɋɪɟɞɢ� ɞɟɬɟɣ� ɫ� ɩɟɪɜɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɩɨɡɞɧɟɟ� ɬɪɟɯɦɟɫɹɱɧɨɝɨ�
ɜɨɡɪɚɫɬɚ� ɞɜɨɟ� ɞɟɬɟɣ� ɞɟɪɠɚɬ� ɝɨɥɨɜɭ�� ɧɨ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ� ɧɢɤɬɨ� ɧɟ�
ɫɢɞɢɬ��ɭ���ɱɟɥ��ɫɭɯɨɠɢɥɶɧɵɟ�ɪɟɮɥɟɤɫɵ�ɫ�ɪɭɤ�ɫɧɢɠɟɧɵ��ɫɭɯɨɠɢɥɶɧɵɟ�
ɪɟɮɥɟɤɫɵ� ɫ� ɧɨɝ� ɭ� �� ɱɟɥ�� ɫɧɢɠɟɧɵ�� ɭ� �� ±� ɨɬɫɭɬɫɬɜɭɸɬ�� ɛɭɥɶɛɚɪɧɵɟ�
ɧɚɪɭɲɟɧɢɹ�ɢ�ɞɟɮɨɪɦɚɰɢɢ�ɝɪɭɞɧɨɣ�ɤɥɟɬɤɢ�ɨɬɦɟɱɚɸɬɫɹ�ɭ���ɱɟɥɨɜɟɤɚ��
ɋ� ɩɨɦɨɳɶɸ� ɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɟɥɟɰɢɹ� �±�� ɷɤɡɨɧɨɜ� ɝɟɧɚ�
601��ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ� ɡɚ�ɪɚɡɜɢɬɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɜɵɹɜɥɟɧɚ�ɭ���ɞɟɬɟɣ��
ȼɵɜɨɞɵ��ɂɫɯɨɞɹ�ɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ��ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ��ɱɬɨ�
ɦɟɠɞɭ�ɫɪɨɤɚɦɢ�ɩɨɹɜɥɟɧɢɹ�ɩɟɪɜɵɯ�ɫɢɦɩɬɨɦɨɜ�ɡɚɛɨɥɟɜɚɧɢɹ��ɫɬɟɩɟɧɶɸ�
ɬɹɠɟɫɬɢ�ɢ�ɩɪɨɝɧɨɡɨɦ�ɧɚ�ɛɭɞɭɳɟɟ�ɫɭɳɟɫɬɜɭɟɬ�ɩɪɹɦɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�
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,QWURGXFWLRQ��:HUGQLJ�±�+RIIPDQQ�VSLQDO�PXVFXODU�DWURSK\�LV�UHIHUUHG�WR�
SURJUHVV�GLVHDVHV�RI�QHXURPXVFXODU�V\VWHP�ZLWK�IUHTXHQF\�RI�RFFXUUHQFH�
���������QHZERUQV��7KHUH�DUH���IRUPV�RI�WKLV�GLVHDVH��FRQJHQLWDO��LQIDQWLOH�
DQG� ODWH�FKLOG¶V��7KH�SURJQRVLV�RI�GLVHDVH� LV�XQIDYRUDEOH�DFFRUGLQJ�ZLWK�
VWHDGLO\�SURJUHVVLQJ�FRXUVH�DQG�DEVHQFH�RI�UDGLFDO�PHDVXUHV��,W�LV�FDXVHG�
WR�UHOHYDQFH�RI�GLDJQRVWLFV�:HUGQ*�±�+RIIPDQ�VSLQDO�DP\RWURSKLD��$LP��
,GHQWL¿FDWLRQ�RI�GLDJQRVWLF¶V�FULWHULD�RI�FRQJHQLWDO�DQG�LQIDQWLOH�:HUGLQJ�±�
+RIIPDQQ�VSLQDO�DWURSK\��0DWHULDOV�DQG�PHWKRGV��,W�ZDV�H[DPLQHG���FDVH�
KLVWRULHV�RI�FKLOGUHQ�DJHG��±���PRQWK�ZKLFK�DUH�WUHDWHG�LQ�SXOPRQRORJ\��
SHGLDWULFV� DQG� UHVXVFLWDWLRQ� GHSDUWPHQWV� RI� 5HSXEOLF� &KLOGUHQ� &OLQLFDO�
+RVSLWDO��$OO�FKLOGUHQ�ZHUH�GLYLGHG�LQWR���JURXSV��FKLOGUHQ�ZKR�KDG�WKH�
¿UVW�V\PSWRPV�LQ�IHWDO�SHULRG�DQG�HDUOLHU���PRQWK�RI�OLIH�±����FKLOGUHQ�ZKR�
KDG�WKH�¿UVW�V\PSWRPV�ODWHU���PRQWK�RI�OLIH�±����5HVXOWV��,Q�RXU�UHVHDUFK�
ZH�GHWHUPLQHG�PDLQ�HDUO\�V\PSWRPV�LQ�HDFK�JURXS��$PRQJ�FKLOGUHQ�IURP�
WKH� ¿UVW� JURXS�� �� FKLOGUHQ� KDG�ZHDN� IHWDO�PRYHPHQW� LQ� �UG� WULPHVWHU� RI�
SUHJQDQF\����KDG�GHSUHVVHG�PXVFXODU�WRQXV��QR�RQH�FRXOG�LQGHSHQGHQWO\�
VLW�WR���PRQWK����FKLOG�FRXOG�¿[�WKH�KHDG����KDG�GHSUHVVHG�WHQGRQ�UHÀH[�
IURP�KDQGV����KDG�UHGXFHG�WHQGRQ�UHÀH[�IURP�OHJV����FKLOGUHQ�KDG¶W�WKLV�
UHÀH[HV�� �� FKLOG� KDG� IDVFLFXODWLRQ� DQG� EXOEDU� GLVRUGHU�� �� ±� FRQWUDFWXUH�
DQG� GHIRUPDWLRQ� RI� H[WUHPLWLHV�� �� KDG� GHIRUPDWLRQ� RI� FKHVW�� $PRQJ�
FKLOGUHQ� IURP� WKH� VHFRQG� JURXS�� �� FKLOGUHQ� FRXOG� ¿[� WKH� KHDG�� QR� RQH�
FRXOG�LQGHSHQGHQWO\�VLW����KDG�GHSUHVVHG�WHQGRQ�UHÀH[�IURP�KDQGV����KDG�
UHGXFHG�WHQGRQ�UHÀH[�IURP�OHJV����KDGQ¶W�WHQGRQ�UHÀH[�IURP�OHJV����FKLOG�
KDG�EXOEDU�GLVRUGHU�DQG�GHIRUPDWLRQ�RI�FKHVW��7KH�GHOHWLRQ�RI��±��H[RQ�
RI� 601� JHQH�ZDV� GHWHUPLQHG� IRU� �� FKLOGUHQ� E\� XVLQJ� JHQHWLF�PHWKRG��
&RQFOXVLRQ��7KHUH�LV�WKH�GLUHFW�UHODWLRQVKLS�EHWZHHQ�WKH�WLPH�RI�RQVHW�¿UVW�
V\PSWRPV�DQG�SURJQRVLV�RI�GLVHDVH�

ȾɈɉɈɅɇɂɌȿɅɖɇɕȿ�ɆȿɌɈȾɕ�ȾɂȺȽɇɈɋɌɂɄɂ�ɍɊɈȼɇə�
ɄɈɇɌɊɈɅə�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɕ�ɍ�ȾȿɌȿɃ
Ⱥ�Ⱥ��Ɇɵɫɥɢɰɤɚɹ��ɇ�ə��ȼɚɫɤɭɥ��ɋ�ɂ��ɋɚɠɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ⱥ��Ȼɟɡɪɭɤɨɜ
Ȼɭɤɨɜɢɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɑɟɪɧɨɜɰɵ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɨɣ� ɢɡ� ɜɨɡɦɨɠɧɵɯ� ɩɪɢɱɢɧ� ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɵ� �ȻȺ�� ɹɜɥɹɟɬɫɹ� ɨɬɫɭɬɫɬɜɢɟ� ɬɚɤ� ɧɚɡɵɜɚɟɦɨɝɨ�
©ɡɨɥɨɬɨɝɨ� ɫɬɚɧɞɚɪɬɚª� ɞɢɚɝɧɨɫɬɢɤɢ� ɭɪɨɜɧɹ� ɤɨɧɬɪɨɥɹ�� ɉɨ� ɞɚɧɧɵɦ�
ɥɢɬɟɪɚɬɭɪɵ�� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɢ� ɫɩɟɰɢɮɢɱɧɨɫɬɶ� ɤɥɢɧɢɤɨ�
ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɧɟ� ɩɪɟɜɵɲɚɟɬ� ��±����� ɉɨɢɫɤ�
ɩɚɪɚɤɥɢɧɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɤɨɧɬɪɨɥɹ� ɧɚɩɪɚɜɥɟɧ� ɧɚ� ɢɯ� ɜɵɫɨɤɭɸ�
ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ�ɰɟɧɧɨɫɬɶ��ɧɟɢɧɜɚɡɢɜɧɨɫɬɶ��ɩɪɨɫɬɨɬɭ�ɩɪɨɜɟɞɟɧɢɹ�ɢ�
ɧɟɜɵɫɨɤɭɸ�ɫɬɨɢɦɨɫɬɶ�ɨɛɫɥɟɞɨɜɚɧɢɹ��Ɉɞɧɢɦ�ɢɡ�ɬɚɤɢɯ�ɬɟɫɬɨɜ�ɹɜɥɹɟɬɫɹ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɭɪɨɜɧɹ�ɦɟɬɚɛɨɥɢɬɨɜ� ɨɤɫɢɞɚ� ɚɡɨɬɚ� �12�� ɜ� ɜɵɞɵɯɚɟɦɨɦ�
ɜɨɡɞɭɯɟ�� Ɉɞɧɚɤɨ� ɫɩɨɪɧɵɦɢ� ɨɫɬɚɸɬɫɹ� ɪɟɡɭɥɶɬɚɬɵ� ɧɚɭɱɧɵɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɷɬɨɝɨ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� ɦɟɬɨɞɚ�
ɨɰɟɧɤɢ� ɤɨɧɬɪɨɥɹ�� ɱɬɨ�� ɜɨɡɦɨɠɧɨ�� ɫɜɹɡɚɧɨ� ɫ� ɧɚɥɢɱɢɟɦ� ɪɚɡɥɢɱɧɵɯ�
ɮɟɧɨɬɢɩɨɜ� ȻȺ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ�
ɰɟɧɧɨɫɬɶ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɟɬɚɛɨɥɢɬɨɜ�12�ɜ�ɤɨɧɞɟɧɫɚɬɟ�ɜɵɞɵɯɚɟɦɨɝɨ�
ɜɨɡɞɭɯɚ�ɭ�ɞɟɬɟɣ�ɫ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɦɢ�ɮɟɧɨɬɢɩɚɦɢ�ɞɟɛɸɬɚ�ȻȺ�ɧɚ�ɮɨɧɟ�
ɛɚɡɢɫɧɨɣ� ɬɟɪɚɩɢɢ� ɞɥɹ� ɭɥɭɱɲɟɧɢɹ� ɞɢɚɝɧɨɫɬɢɤɢ� ɭɪɨɜɧɹ� ɤɨɧɬɪɨɥɹ�
ɡɚɛɨɥɟɜɚɧɢɹ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ɨɛɥɚɫɬɧɨɣ� ɞɟɬɫɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ� ɝ�� ɑɟɪɧɨɜɰɵ� �ɍɤɪɚɢɧɚ�� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ�
ɩɪɢɧɰɢɩɨɜ� ɛɢɨɷɬɢɤɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɞɟɬɟɣ� ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ��
ɫɬɪɚɞɚɸɳɢɯ� ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ� ȻȺ�� ɉɨ� ɦɚɧɢɮɟɫɬɚɰɢɢ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɫɢɦɩɬɨɦɨɜ� ɩɚɰɢɟɧɬɵ� ɪɚɫɩɪɟɞɟɥɹɥɢɫɶ� ɧɚ� ɞɜɟ� ɤɥɢɧɢɱɟɫɤɢɟ� ɝɪɭɩɩɵ��
ȼ�ɩɟɪɜɭɸ��ȱ�� ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɞɟɬɟɣ��ɭ�ɤɨɬɨɪɵɯ�ɫɢɦɩɬɨɦɵ�ɛɨɥɟɡɧɢ�
ɩɨɹɜɢɥɢɫɶ�ɞɨ�ɬɪɟɯɥɟɬɧɟɝɨ�ɜɨɡɪɚɫɬɚ��ɜɬɨɪɭɸ��ȱȱ��ɫɨɫɬɚɜɢɥɢ����ɪɟɛɟɧɤɚ��
ɤɨɬɨɪɵɦ�ɞɢɚɝɧɨɡ�ȻȺ�ɛɵɥ�ɜɵɫɬɚɜɥɟɧ�ɩɨɫɥɟ�ɞɨɫɬɢɠɟɧɢɹ�ɲɟɫɬɢɥɟɬɧɟɝɨ�
ɜɨɡɪɚɫɬɚ�� ɉɨ� ɨɫɧɨɜɧɵɦ� ɤɥɢɧɢɱɟɫɤɢɦ� ɩɪɢɡɧɚɤɚɦ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ�
ɛɵɥɢ� ɫɨɩɨɫɬɚɜɢɦɵ�� Ɇɟɬɚɛɨɥɢɬɵ� 12� ɜ� ɤɨɧɞɟɧɫɚɬɟ� ɜɵɞɵɯɚɟɦɨɝɨ�
ɜɨɡɞɭɯɚ��Ʉȼȼ��ɨɩɪɟɞɟɥɹɥɢ�ɞɜɚɠɞɵ�ɫ�ɢɧɬɟɪɜɚɥɨɦ����ɧɟɞɟɥɶ�ɧɚ�ɮɨɧɟ�
ɛɚɡɢɫɧɨɣ� ɬɟɪɚɩɢɢ�� ɋɨɝɥɚɫɧɨ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�� ɭɦɟɧɶɲɟɧɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɦɟɬɚɛɨɥɢɬɨɜ� 12� ɜ� ɞɢɧɚɦɢɤɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɫɧɢɠɟɧɢɢ� ɚɤɬɢɜɧɨɫɬɢ� ɥɨɤɚɥɶɧɨɝɨ� ɜɨɫɩɚɥɟɧɢɹ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɤɚɡɚɧɨ�� ɱɬɨ� ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� ɦɟɬɚɛɨɥɢɬɨɜ� 12� ɜ�
Ʉȼȼ� ɭ� ɩɚɰɢɟɧɬɨɜ� ȱ� ɤɥɢɧɢɱɟɫɤɨɣ� ɝɪɭɩɩɵ� ɫɨɫɬɚɜɥɹɥ� ɩɪɢ� ɩɟɪɜɢɱɧɨɦ�
ɢ� ɩɨɜɬɨɪɧɨɦ� ɜɢɡɢɬɚɯ� ��������� ɦɦɨɥɶ�ɥ� ɢ� ��������� ɦɦɨɥɶ�ɥ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �Ɋ!������� ȼɨɡɦɨɠɧɨ�� ɷɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɧɢɡɤɨɣ�
ɩɪɢɜɟɪɠɟɧɧɨɫɬɶɸ�ɤ�ɛɚɡɢɫɧɨɦɭ�ɥɟɱɟɧɢɸ�ɞɥɢɬɟɥɶɧɨ�ɛɨɥɟɸɳɢɯ�ɞɟɬɟɣ��
ȼ�ɝɪɭɩɩɟ�ɞɟɬɟɣ��ɫɨɫɬɚɜɢɜɲɢɯ�ȱȱ�ɤɥɢɧɢɱɟɫɤɭɸ�ɝɪɭɩɩɭ��ɷɬɨɬ�ɩɨɤɚɡɚɬɟɥɶ�
ɭɦɟɧɶɲɢɥɫɹ� ɫ� ��������� ɦɦɨɥɶ�ɥ� ɩɪɢ� ɩɟɪɜɢɱɧɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɞɨ�
��������� ɦɦɨɥɶ�ɥ� ɱɟɪɟɡ� ɬɪɢ� ɦɟɫɹɰɚ� �Ɋ�������� Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɚɹ�
ɰɟɧɧɨɫɬɶ� ɞɚɧɧɨɝɨ� ɬɟɫɬɚ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɮɟɧɨɬɢɩɨɦ� ɩɨɡɞɧɟɣ� ȻȺ� ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɨɜɚɧɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɥɹɥɚ��
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�±��������ɫɩɟɰɢɮɢɱɧɨɫɬɶ�±��������ɩɪɨɝɧɨɫɬɢɱɟɫɤɚɹ�
ɰɟɧɧɨɫɬɶ� ɩɨɡɢɬɢɜɧɨɝɨ� ɢ� ɧɟɝɚɬɢɜɧɨɝɨ� ɪɟɡɭɥɶɬɚɬɨɜ� ±� ������ ɢ� ������
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɩɨɫɬɬɟɫɬɨɜɚɹ� ɜɟɪɨɹɬɧɨɫɬɶ� ɧɚɥɢɱɢɹ�ɭɞɟɪɠɚɧɢɹ�
ɤɨɧɬɪɨɥɹ� ɩɪɢ� ɩɨɡɢɬɢɜɧɨɦ� ɪɟɡɭɥɶɬɚɬɟ� ɬɟɫɬɚ� ɭɜɟɥɢɱɢɜɚɥɚɫɶ� ɧɚ�
������� ȼɵɜɨɞɵ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɮɟɧɨɬɢɩɨɦ� ɪɚɧɧɟɣ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɵ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɦɟɬɚɛɨɥɢɬɨɜ� 12� ɜ� ɜɵɞɵɯɚɟɦɨɦ� ɜɨɡɞɭɯɟ� ɧɟ�
ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɢɡɦɟɧɟɧɢɹɦ�ɭɪɨɜɧɹ�ɤɨɧɬɪɨɥɹ��ɉɪɢ�ɮɟɧɨɬɢɩɟ�ɩɨɡɞɧɟɝɨ�
ɧɚɱɚɥɚ�ɫ�ɰɟɥɶɸ�ɞɢɚɝɧɨɫɬɢɤɢ�ɭɪɨɜɧɹ�ɤɨɧɬɪɨɥɹ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ��ɤɪɨɦɟ�
ɤɥɢɧɢɱɟɫɤɢɯ�ɫɢɦɩɬɨɦɨɜ��ɨɩɪɟɞɟɥɹɬɶ�ɫɨɞɟɪɠɚɧɢɟ�ɦɟɬɚɛɨɥɢɬɨɜ�12�ɜ�
ɜɵɞɵɯɚɟɦɨɦ�ɜɨɡɞɭɯɟ��ɤɨɬɨɪɵɣ�ɜ�ɞɚɧɧɨɣ�ɤɨɝɨɪɬɟ�ɨɛɥɚɞɚɟɬ�ɞɨɫɬɚɬɨɱɧɨ�
ɜɵɫɨɤɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� ɢ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ� ɰɟɧɧɨɫɬɶɸ�
ɩɨɡɢɬɢɜɧɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ�

7+(�$'',7,21$/�',$*1267,&�0(7+2'6�2)�7+(�/(9(/�
2)�%521&+,$/�$67+0$�&21752/�,1�&+,/'5(1
$�$��0\VO\WVND��1�<��9DVNXO��6�,��6D]K\Q
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��/�$��%H]UXNRY
%XNRYLQLDQ�6WDWH�0HGLFDO�8QLYHUVLW\��&KHUQRYWV\��8NUDLQH

,QWURGXFWLRQ��2QH� RI� SRVVLEOH� UHDVRQV� RI� XQFRQWUROOHG� EURQFKLDO� DVWKPD�
�%$��WKHUH�LV�ODFN�RI�©JROG�VWDQGDUGª�PHWKRG�RI�OHYHO�FRQWURO�GLDJQRVWLFV��
$FFRUGLQJ� WR� WKH� OLWHUDWXUH� WKH� VHQVLWLYHQHVV� DQG� VSHFL¿FLW\� RI� FOLQLFR�
DQDPQHVWLF�PHWKRGV�GRHV�QRW�H[FHHG���±�����7KH�VHDUFK�RI�SDUDFOLQLFDO�
PHWKRGV� RI� DVWKPD� FRQWURO� LV� GLUHFWHG� WR� WKHLU� KLJK� GLDJQRVWLF� YDOXH��
QRQ�LQYDVLYHQHVV�� WKH� VLPSOLFLW\� RI� FRQVWUXFWLRQ� DQG� QRQ�H[SHQVLYH�
LQYHVWLJDWLRQ��2QH�RI�VXFK�WHVWV�LV�WKH�LGHQWL¿FDWLRQ�RI�QLWURJHQ�R[LGH��12��
FRQWHQW� LQ�H[KDOHG�DLU��+RZHYHU� WKH� UHVXOWV�RI� VFLHQWL¿F� LQYHVWLJDWLRQ�RI�
XVLQJ�WKLV�DGGLWLRQDO�PHWKRG�DUH�FRQWURYHUVLDO��ZKLFK�LV�SUREDEO\�DVVRFLDWHG�
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ZLWK�WKH�GLIIHUHQW�SKHQRW\SHV�RI�%$��$LP��7R�GH¿QH�WKH�GLDJQRVWLF�YDOXH�
RI�12�PHWDEROLWHV�LQ�H[KDOHG�DLU�FRQGHQVDWH�LQ�FKLOGUHQ�ZLWK�DOWHUQDWLYH�
SKHQRW\SHV�RI�%$�GHEXW�RQ�WKH�EDFNJURXQG�RI�EDVLV�WKHUDS\�IRU�LPSURYH�
WKH� GLDJQRVWLF� OHYHO� RI� DVWKPD� FRQWURO�� 0DWHULDOV� DQG� PHWKRGV�� 2Q� WKH�
EDVH�RI�WKH�&KLOGUHQ�&OLQLFDO�+RVSLWDO��&KHUQLYWVL��8NUDLQH��ZLWK�DGKHULQJ�
ELRHWKLFDO� SULQFLSOHV� ��VFKRRO�DJH� FKLOGUHQ� DIIHFWHG� E\� SHUVLVWHQW� %$�
ZHUH�H[DPLQHG��7KH�SDWLHQWV�ZHUH�GLYLGHG�LQ�IRU�WZR�FOLQLFDO�JURXSV�IRU�
PDQLIHVWDWLRQ� RI� FOLQLFDO� V\PSWRPV��7KH� ¿UVW� �,�� JURXS� FRQVLVWHG� RI� ���
FKLOGUHQ�ZKRVH�V\PSWRPV�RI�GLVHDVH�DSSHDUHG�EHIRUH�WKH�WKUHH�\HDUV��WKH�
VHFRQG��,,��RQH�ZDV�FRPSRVHG�E\����FKLOGUHQ�WR�ZKRP�WKH�GLDJQRVLV�%$�
ZDV�PDGH�DIWHU�WKH�VL[WK�\HDU�DJH��%RWK�FRPSDUHG�JURXSV�ZHUH�FRPSDUDEOH�
E\�WKH�PDLQ�FOLQLFDO�V\PSWRPV��12�PHWDEROLWHV�LQ�H[KDOHG�DLU�FRQGHQVDWH�
�($&��ZHUH�GHWHUPLQHG�WZLFH�LQ�WZHOYH�ZHHN�LQWHUYDO��$FFRUGLQJ�WR�WKH�
OLWHUDWXUH�WKH�GHFUHDVH�RI�12�PHWDEROLWHV�FRQWHQW�LQ�G\QDPLFV�VKRZV�WKH�
VXSSUHVVLQJ�RI�ORFDO�LQÀDPPDWRU\�DFWLYLW\��5HVXOWV��,W�ZDV�IRXQG�RXW�WKDW�
WKH�DYHUDJH�OHYHO�RI�12�PHWDEROLWHV�LQ�($&�LQ�WKH�,�FOLQLFDO�JURXS�SDWLHQWV�
GXULQJ�WKH�SULPDU\�H[DP�DQG�WKH�VHFRQG�RQH�ZHUH����������PPRO�O�DQG�
���������PPRO�O�DFFRUGLQJO\��Ɋ!�������3HUKDSV�WKLV�FDQ�EH�H[SODLQHG�E\�
ORQJ�DIIHFWHG�FKLOGUHQCV�ORZ�DGKHUHQFH�WR�EDVLF�WUHDWPHQW��,Q�WKH�,,�FOLQLFDO�
JURXS�WKLV�SDUDPHWHU�GHFUHDVHG�IURP����������PPRO�O�DW�WKH�LQLWLDO�VXUYH\�
WR����������PPRO�O�WKUHH�PRQWK�ODWHU��7KH�GLDJQRVWLF�YDOXH�RI�WKLV�WHVW�LQ�
SDWLHQWV�ZLWK� ODWH�RQVHW�SKHQRW\SH�RI�%$�IRU� LGHQWL¿FDWLRQ�RI�FRQWUROOHG�
GLVHDVH�YDULDQW�ZDV�� VHQVLWLYLW\�±��������VSHFL¿FLW\�±��������SUHGLFWLYH�
YDOXH� RI� SRVLWLYH� DQG� QHJDWLYH� UHVXOWV� ±� ������ DQG� ������ DFFRUGLQJO\��
SRVW�WHVW�SUREDEO\�RI�PDLQWHQDQFH�RI�FRQWURO�%$�ZKLOH�SRVLWLYH�WHVW�UHVXOW�
LQFUHDVHG� RQ� ������� &RQFOXVLRQ�� &RQFHQWUDWLRQ� RI� 12� PHWDEROLWHV� LQ�
H[KDOHG� DLU� LQ� SDWLHQWV�ZLWK� HDUO\� RQVHW� SKHQRW\SH� RI� EURQFKLDO� DVWKPD�
KDG�QRW�FRLQFLGHG�ZLWK�WKH�FKDQJHV�RI� OHYHO�RI�FRQWURO��:KLOH�ODWH�RQVHW�
SKHQRW\SH� IRU� SXUSRVH� RI� GLDJQRVLV� WKH� OHYHO� RI� FRQWURO� LW� LV� UHDVRQDEOH�
EHVLGHV�FOLQLFDO�V\PSWRPV�WR�GH¿QH�12�PHWDEROLWHV�FRQWHQW�LQ�H[KDOHG�DLU�
ZKLFK�SRVVHVVHG� UDWKHU� KLJK� VHQVLWLYLW\� DQG�SUHGLFWLYH�YDOXH�RI� SRVLWLYH�
UHVXOW�LQ�WKLV�FRKRUW�
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ɋ�ȼ��Ʉɭɧɢɧɚ��Ⱥ�ȼ��Ʉɭɧɢɧɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ��� ɞɨɰ�� Ɉ�ɂ�� Ƚɭɦɟɧɸɤ�� ɞ�ɦ�ɧ��� ɩɪɨɮ��
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ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ȼ�ɂ��
Ɋɚɡɭɦɨɜɫɤɨɝɨ��ɋɚɪɚɬɨɜ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɚɫɬɨɩɚɬɢɹ� ɢ� ɪɚɤ� ɦɨɥɨɱɧɵɯ� ɠɟɥɟɡ� ±� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ�
ɩɚɬɨɥɨɝɢɹ� ɭ� ɠɟɧɳɢɧ� ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ȼ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ� ɨɬɦɟɱɚɟɬɫɹ� ©ɨɦɨɥɨɠɟɧɢɟª� ɷɬɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ȼɧɟɞɪɟɧɢɟ� ɜ�
ɩɪɚɤɬɢɤɭ�ɲɤɨɥɶɧɵɯ�ɩɪɨɝɪɚɦɦ�±�ɩɟɪɫɩɟɤɬɢɜɧɵɣ��ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ�
ɢ�ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ�ɦɟɬɨɞ�ɩɨ�ɪɚɧɧɟɦɭ�ɜɵɹɜɥɟɧɢɸ�ɦɚɦɦɨɥɨɝɢɱɟɫɤɨɣ�
ɩɚɬɨɥɨɝɢɢ� ɫɪɟɞɢ� ɞɟɜɨɱɟɤ�ɩɨɞɪɨɫɬɤɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɪɨɜɟɞɟɧɢɟ� ɲɤɨɥɶɧɨɣ� ɩɪɨɝɪɚɦɦɵ� ©Ɂɞɨɪɨɜɵɟ� ɦɨɥɨɱɧɵɟ� ɠɟɥɟɡɵ�
±� ɫɨ�ɲɤɨɥɶɧɵɯ� ɥɟɬª� ɞɥɹ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ�� ɥɟɱɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɣ�
ɦɨɥɨɱɧɵɯ� ɠɟɥɟɡ� ɢ� ɩɪɨɩɚɝɚɧɞɵ� ɡɞɨɪɨɜɨɝɨ� ɨɛɪɚɡɚ� ɠɢɡɧɢ� �ɁɈɀ���
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɝɪɚɦɦɚ� ɜɤɥɸɱɚɥɚ�� ɚɧɤɟɬɢɪɨɜɚɧɢɟ�
ɲɤɨɥɶɧɢɰ�ɨ� ɫɨɫɬɨɹɧɢɢ�ɦɨɥɨɱɧɵɯ�ɠɟɥɟɡ�ɢ�ɦɟɧɫɬɪɭɚɥɶɧɨɣ�ɮɭɧɤɰɢɢ��
ɚɧɚɥɢɡ�ɚɧɤɟɬ��ɨɬɛɨɪ�ɞɟɜɨɱɟɤ�ɫ�ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ�ɨɬɜɟɬɚɦɢ��ɩɪɨɜɟɞɟɧɢɟ�
ɍɁɂ�ɦɨɥɨɱɧɵɯ�ɠɟɥɟɡ��ɦɚɬɤɢ��ɹɢɱɧɢɤɨɜ��ɫɚɧɢɬɚɪɧɨ�ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɚɹ�
ɪɚɛɨɬɚ��ɩɪɨɜɟɞɟɧɢɟ�ɭɪɨɤɨɜ�ɁɈɀ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɩɨɥɨɜɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ���
ȼ� ɩɪɨɝɪɚɦɦɭ� ɜɤɥɸɱɟɧɨ� ���� ɞɟɜɨɱɟɤ�ɩɨɞɪɨɫɬɤɨɜ� �ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ�
����������� ɥɟɬ�� ɭɱɚɳɢɯɫɹ� �±��� ɤɥɚɫɫɨɜ� ɫɪɟɞɧɢɯ�ɲɤɨɥ�� ɭɱɪɟɠɞɟɧɢɣ�
ɧɚɱɚɥɶɧɨɝɨ��ɫɪɟɞɧɟɝɨ�ɩɪɨɮɨɛɪɚɡɨɜɚɧɢɹ�ɝ��ɋɚɪɚɬɨɜɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�
ɚɧɚɥɢɡɟ�ɚɧɤɟɬ��ɧɚ���ɦ�ɷɬɚɩɟ��ɜɵɞɟɥɟɧɨ�����ɞɟɜɨɱɟɤ��ɂɡ�ɧɢɯ����������
ɩɪɟɞɴɹɜɥɹɥɢ� ɠɚɥɨɛɵ� ɧɚ� ɦɚɫɬɚɥɝɢɸ� ɢ� ���� ������ ±� ɧɚ� ɞɢɫɦɟɧɨɪɟɸ��
ɉɪɢ�ɍɁɂ�ɭ����ɞɟɜɭɲɟɤ�ɫ�ɦɚɫɬɚɥɝɢɟɣ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�ɦɚɫɬɨɩɚɬɢɹ��ɭ���
±�ɮɢɛɪɨɚɞɟɧɨɦɚ��ȼ�����ɫɥɭɱɚɟɜ�ɩɪɢ�ɞɢɫɦɟɧɨɪɟɟ�ɨɩɪɟɞɟɥɹɥɢɫɶ�ɤɢɫɬɵ�
ɹɢɱɧɢɤɨɜ��ȼɫɟɦ�ɩɚɰɢɟɧɬɤɚɦ�ɫ�ɜɵɹɜɥɟɧɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɧɚɡɧɚɱɟɧɨ�
ɥɟɱɟɧɢɟ��ɉɪɨɜɟɞɟɧɵ�ɭɪɨɤɢ�ɁɈɀ�ɫ�ɷɥɟɦɟɧɬɚɦɢ�ɩɨɥɨɜɨɝɨ�ɜɨɫɩɢɬɚɧɢɹ��
ɩɨɜɵɫɢɜɲɢɟ� ɡɧɚɧɢɹ� ɞɟɜɨɱɟɤ�ɩɨɞɪɨɫɬɤɨɜ� ɨ� ɪɚɡɜɢɬɢɢ� ɠɟɧɫɤɨɝɨ�
ɨɪɝɚɧɢɡɦɚ�ɜ�����ɪɚɡɚ��ȼɵɜɨɞɵ��ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ�ɩɪɨɝɪɚɦɦɚ�ɩɨɡɜɨɥɢɥɚ�
ɜɵɹɜɢɬɶ� ɦɚɦɦɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɭ�
ɲɤɨɥɶɧɢɰ��ɧɚɩɪɚɜɢɬɶ�ɢɯ�ɧɚ�ɫɜɨɟɜɪɟɦɟɧɧɨɟ�ɥɟɱɟɧɢɟ��ɩɪɨɜɟɫɬɢ�ɭɪɨɤɢ�
ɁɈɀ�ɫ�ɰɟɥɶɸ�ɫɨɯɪɚɧɟɧɢɹ�ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ�ɡɞɨɪɨɜɶɹ�
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,QWURGXFWLRQ��7KH�EUHDVWV�DUH�QRW�RQO\�WKH�V\PERO�RI�EHDXW\�IRU�D�ZRPDQ�
DQG�WKH�V\PERO�RI�PDWHUQLW\��7KLV�LV�ZK\�WKH�HDUO\�GLDJQRVWLFV��SUHYHQWLRQ�
DQG�WUHDWPHQW�RI�EUHDVW�GLVHDVHV�LQ�DGROHVFHQW�JLUOV�DUH�VR�LPSRUWDQW��$LP��
7KH�VWXG\�ZDV�XQGHUWDNHQ�WR�HVWLPDWH�WKH�FRQGLWLRQ�RI�EUHDVWV��PDPPDU\�
JODQGV�� LQ� VFKRROJLUOV�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� SURJUDP� LQFOXGHV�
���� VFKRROJLUOV� DQG� �� VWDJHV� �WKH� TXHVWLRQLQJ�� WRWDO� H[DPLQDWLRQ�� EUHDVW�
XOWUDVRXQG�DQG�OHVVRQV�RI�D�KHDOWK\�OLIH�VW\OH���5HVXOWV��7KH�SURJUDP�VKRZV�
WKDW� ��� ������ JLUOV� KDG� PDVWDOJLD� DQG� ���� ������ G\VPHQRUUKHD�� 7KH�
G\VSODVLD�RI�PDPPDU\�JODQGV��PDVWRSDWK\��ZDV�GLDJQRVHG�LQ�����������
¿EURDGHQRPD�LQ���JLUOV�:H�KDYH�ZRUNHG�RXW�OHVVRQV�RI�D�KHDOWK\�OLIH�VW\OH�
�LQFOXGHG�UDWLRQDO�QXWULWLRQ��PRGH�RI� OLIH��FKRLFH�RI�XQGHUZHDU�DQG�VHOI�
H[DPLQDWLRQ���&RQFOXVLRQ��7KLV�VWXG\�KDV�VKRZQ�WKDW�EUHDVW�GLVHDVHV�KDYH�
EHHQ�GLDJQRVHG�LQ�VFKRROJLUOV��7KH�VFKRRO�SURJUDPV�DUH�HI¿FDF\�PHWKRGV�
RI�HDUO\�GLDJQRVHG��WUHDWPHQW�DQG�SUHYHQWLRQ�RI�WKH�EUHDVW�GLVHDVHV�

ɊȺɁɊȺȻɈɌɄȺ�ɉɊɈȽɇɈɋɌɂɑȿɋɄɂɏ�ɆȺɊɄȿɊɈȼ�ɊȺɁȼɂɌɂə�
ȼɊɈɀȾȿɇɇɕɏ�ɉɈɊɈɄɈȼ�ɋȿɊȾɐȺ
Ɂ�Ɏ��ȿɝɚɭɛɚɟɜɚ��Ⱥ��Ɉɦɚɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɇ�ȿ��Ƚɥɭɲɤɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ɋɨɠɞɟɧɢɟ�ɪɟɛɟɧɤɚ�ɫ�ɩɚɬɨɥɨɝɢɟɣ�ɫɟɪɞɰɚ�±�ɨɞɧɚ�ɢɡ�ɧɚɢɛɨɥɟɟ�
ɨɫɬɪɵɯ�ɩɪɨɛɥɟɦ�ɜ�ɧɚɲɟ�ɜɪɟɦɹ��ɉɨɦɢɦɨ�ɷɬɨɝɨ��ɫ�ɤɚɠɞɵɦ�ɝɨɞɨɦ�ɪɚɫɬɟɬ�
ɩɨɤɚɡɚɬɟɥɶ� ɫɦɟɪɬɧɨɫɬɢ� ɞɟɬɟɣ� ɫ� ɜɪɨɠɞɟɧɧɵɦ� ɩɨɪɨɤɨɦ� ɫɟɪɞɰɚ�� ɗɬɨ�
ɡɧɚɱɢɬ��ɱɬɨ�ɩɨɹɜɥɟɧɢɟ�ɧɚ�ɫɜɟɬ�ɧɟɢɡɥɟɱɢɦɨ�ɛɨɥɶɧɨɝɨ�ɪɟɛɟɧɤɚ�±�ɬɹɠɟɥɨɟ�
ɛɪɟɦɹ� ɞɥɹ� ɪɨɞɢɬɟɥɟɣ�� ɉɪɨɮɢɥɚɤɬɢɤɚ� ɜɪɨɠɞɟɧɧɨɝɨ� ɩɨɪɨɤɚ� ɫɟɪɞɰɚ� ±�
ɩɨɧɹɬɢɟ� ɦɧɨɝɨɫɬɨɪɨɧɧɟɟ�� ȼɨ�ɩɟɪɜɵɯ�� ɤ� ɬɚɤɢɦ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ�
ɦɟɪɚɦ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɩɪɨɮɢɥɚɤɬɢɤɭ��ɧɚɩɪɚɜɥɟɧɧɭɸ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�
ɧɚ� ɧɟɞɨɩɭɳɟɧɢɟ� ɪɚɡɜɢɬɢɹ� ɜɪɨɠɞɟɧɧɵɯ� ɩɨɪɨɤɨɜ� ɫɟɪɞɰɚ�� Ɂɚɛɨɬɚ�
ɪɨɞɢɬɟɥɟɣ�ɨ�ɫɜɨɟɦ�ɡɞɨɪɨɜɶɟ�ɦɨɠɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɧɢɡɢɬɶ�ɪɢɫɤ�ɩɨɹɜɥɟɧɢɹ�
ɜɪɨɠɞɟɧɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɭ�ɪɟɛɟɧɤɚ��Ɉɫɨɛɨ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ�ɧɢɡɤɢɣ�
ɭɪɨɜɟɧɶ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ� ɛɟɪɟɦɟɧɧɵɯ�� Ɍɨɥɶɤɨ� ���� ɠɟɧɳɢɧ�
ɨɛɪɚɳɚɸɬɫɹ�ɜ�ɠɟɧɫɤɢɟ�ɤɨɧɫɭɥɶɬɚɰɢɢ�ɞɨ����ɧɟɞɟɥɶ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɜ�
ɞɚɥɶɧɟɣɲɟɦ�ɩɨɫɬɨɹɧɧɨ�ɧɚɛɥɸɞɚɸɬɫɹ�ɞɨ�ɧɚɫɬɭɩɥɟɧɢɹ� ɫɪɨɤɨɜ�ɪɨɞɨɜ��
ȼɨ�ɜɬɨɪɵɯ��ɪɟɱɶ�ɦɨɠɟɬ�ɢɞɬɢ�ɨ�ɩɪɨɮɢɥɚɤɬɢɤɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɞɥɹ�
ɛɨɥɶɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɜɪɨɠɞɟɧɧɨɝɨ�ɩɨɪɨɤɚ�ɫɟɪɞɰɚ��ɟɫɥɢ�ɷɬɨ�ɡɚɛɨɥɟɜɚɧɢɟ�
ɭɠɟ� ɢɦɟɟɬɫɹ�� ɉɪɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɟ��
ɩɨɫɥɟɪɨɞɨɜɨɦ� ɜɵɯɚɠɢɜɚɧɢɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɤɥɢɧɢɤ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɨɩɟɪɚɬɢɜɧɨɣ� ɤɨɪɪɟɤɰɢɢ� ɩɨɪɨɤɨɜ� ɩɪɨɝɧɨɡ�
ɦɨɠɟɬ� ɛɵɬɶ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɥɚɝɨɩɪɢɹɬɧɵɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶɸ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɨɩɪɟɞɟɥɢɬɶ� ɧɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɟ�
ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ� ɪɚɡɪɚɛɨɬɤɢ� ɩɨ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦ� ɦɚɪɤɟɪɚɦ�
ɪɚɡɜɢɬɢɹ�ɜɪɨɠɞɟɧɧɵɯ�ɩɨɪɨɤɨɜ�ɫɟɪɞɰɚ�ɭ�ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ȼ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɛɵɥ�ɩɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ������ɢɫɬɨɱɧɢɤɨɜ�ɥɢɬɟɪɚɬɭɪɧɵɯ�
ɞɚɧɧɵɯ��ɢɧɞɟɤɫɢɪɨɜɚɧɧɵɯ�ɜ�ɛɚɡɚɯ�ɞɚɧɧɵɯ�H�/LEUDU\��*RRJOH�6FKRODU��
3XE0HG��Ʉɪɢɬɟɪɢɹɦɢ� ɩɨɢɫɤɚ� ɞɚɧɧɵɯ� ɛɵɥɨ� ɜɤɥɸɱɟɧɢɟ� ɜ� ɩɨɢɫɤɨɜɵɟ�
ɡɚɩɪɨɫɵ�ɤɥɸɱɟɜɵɯ�ɷɥɟɦɟɧɬɨɜ��©ȼɪɨɠɞɟɧɧɵɟ�ɩɨɪɨɤɢ�ɫɟɪɞɰɚ��ȼɉɋ�ª��
©ɑɚɫɬɨɬɚ� ɜɪɨɠɞɟɧɧɵɯ� ɩɨɪɨɤɨɜ� ɫɟɪɞɰɚª�� ©Ɇɟɬɨɞɵ� ɞɢɚɝɧɨɫɬɢɤɢª��
©ɋɤɪɢɧɢɧɝ�ɬɟɫɬª�� ©Ƚɟɧɟɬɢɱɟɫɤɢɟ� ɦɚɪɤɟɪɵª�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ�
ɩɨɡɜɨɥɢɥɢ� ɜɵɞɟɥɢɬɶ� ɨɫɧɨɜɧɵɟ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ� ɮɚɤɬɨɪɵ� ɪɢɫɤɚ�
ɪɚɡɜɢɬɢɹ� ɩɨɪɨɤɨɜ� ɫɟɪɞɰɚ� ɭ� ɞɟɬɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɥɢɬɟɪɚɬɭɪɧɨɝɨ�ɨɛɡɨɪɚ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɨɫɧɨɜɧɵɦɢ�ɝɟɧɟɬɢɱɟɫɤɢɦɢ�
ɦɚɪɤɟɪɚɦɢ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�ȼɉɋ� ɭ� ɞɟɬɟɣ� ɹɜɥɹɸɬɫɹ�1107�$� ɚɥɥɟɥɶ�
ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɢɡɛɵɬɨɱɧɵɦ� ɩɪɢɟɦɨɦ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɦɟɞɢɤɚɦɟɧɬɨɜ�ɢ� ɧɢɡɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɜɢɬɚɦɢɧɚ�33� ɜ� ɞɢɟɬɟ�ɦɚɬɟɪɢ��
Ɍɚɤɠɟ�� ɤɚɤ� ɨɞɢɧ� ɢɡ� ɦɚɪɤɟɪɨɜ� ɪɚɡɜɢɬɢɹ� ɩɨɪɨɤɨɜ� ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ɤ�
ɢɡɭɱɟɧɢɸ�ɭ�ɛɟɪɟɦɟɧɧɵɯ�ɩɨɥɢɦɨɪɮɢɡɦ� ɝɟɧɚ�9(*)�ɜ�ɩɨɡɢɰɢɢ� ������
ɢ� ������� ɇɟ� ɫɥɟɞɭɟɬ� ɢɫɤɥɸɱɚɬɶ� ɜɥɢɹɧɢɟ� ɬɨɤɫɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ�
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɢ�ɜɧɭɬɪɢɭɬɪɨɛɧɵɯ�ɢɧɮɟɤɰɢɣ��ɪɨɥɶ�ɤɨɬɨɪɵɯ�ɭɠɟ�
ɞɨɤɚɡɚɧɚ�ɢ�ɭɩɨɦɹɧɭɬɚ�ɜɨ�ɜɫɟɯ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɧɚɦɢ�ɢɫɬɨɱɧɢɤɚɯ��
ȼɵɜɨɞɵ�� Ȼɵɫɬɪɨɟ� ɪɚɫɲɢɪɟɧɢɟ� ɡɧɚɧɢɣ� ɨ� ɝɟɧɟɬɢɱɟɫɤɢɯ� ɦɚɪɤɟɪɚɯ�
ȼɉɋ� ɩɪɢɜɟɞɟɬ� ɤ� ɧɨɜɨɦɭ� ɷɬɚɩɭ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ� ɞɚɧɧɨɝɨ� ɜɢɞɚ�
ɡɚɛɨɥɟɜɚɧɢɣ��ɷɥɢɦɢɧɚɰɢɹ�ɤɨɬɨɪɵɯ�ɢɦɟɟɬ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɫɨɰɢɚɥɶɧɵɣ�
ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�

'(9(/230(17�2)�352*1267,&�0$5.(56�2)�
&21*(1,7$/�+($57�'()(&76
=�)��(JDXED\HYD��$��2PDURYD
6FLHQWL¿F�$GYLVRU�±�1�(��*OXVKNRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��7KH�ELUWK�RI�D�FKLOG�ZLWK�KHDUW�SDWKRORJ\�LV�RQH�RI�WKH�PRVW�
XUJHQW� SUREOHP� DW� SUHVHQW� WLPH�� %HVLGH� RI� WKLV� HDFK� \HDU� LQFUHDVHV� WKH�
PRUELGLW\�UDWH�RI�FKLOGUHQ�ZLWK�FRQJHQLWDO�KHDUW�GLVHDVH��,W�PHDQV�WKDW�WKH�
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ELUWK�RI�DQ�LQFXUDEOH�FKLOG�LV�D�KDUG�EXUGHQ�IRU�SDUHQWV��7KH�SURSK\OD[LV�
RI� FRQJHQLWDO� KHDUW� GLVHDVHV� LV� D�PXOWLIDFHWHG�QRWLRQ��)LUVW� RI� DOO�� WR� WKH�
SURSK\ODFWLF�PHDVXUHV�PLJKW�EH�DGGUHVVHG�SURSK\OD[LV�ZKLFK�LV�GLUHFWHG�RQ�
D�H[FOXVLRQ�RI�FRQJHQLWDO�KHDUW�GLVHDVHV��$�SDUHQWDO�FDUH�DERXW�RZQ�KHDOWK�
FDQ� VLJQL¿FDQWO\�GHFUHDVH�D� ULVN�RI� FKLOG¶V� FRQJHQLWDO�GHIHFWV�RFFXUULQJ��
(VSHFLDOO\�VKRXOG�EH�QRWHG�D�ORZ�UDWH�RI�WKH�DZDUHQHVV�RI�SUHJQDQW�ZRPHQ��
2QO\� ���� RI�ZRPHQ� VHHN� WKH�:RPHQ�&RQVXOWDWLRQV� &OLQLFV� EHIRUH� ���
ZHHNV�RI�SUHJQDQF\�DQG�LQ�IXWXUH�WLPH�KDYH�VWDEOH�H[DPLQDWLRQV�EHIRUH�WLPH�
RI�FKLOG�ELUWK��6HFRQGO\��ZH�FDQ�VSHDN�DERXW�SURSK\OD[LV�RI�XQIDYRUDEOH�
IRU�D�SDWLHQW�GHYHORSPHQW�RI�FRQJHQLWDO�KHDUW�GLVHDVH�LI�KH�DOUHDG\�KDV�LW��
$W� WKH� WLPHO\� SHULQDWDO� GLDJQRVWLFV�� WKH� DIWHU� ELUWK� FDUH� LQ� FRQGLWLRQV� RI�
VSHFLDOL]HG�FOLQLFV�DQG�WKH�WLPHO\�VXUJLFDO�FRUUHFWLRQV�D�SURJQRVLV�FDQ�EH�
UHODWLYHO\�IDYRUDEOH��$LP��7KH�REMHFWLYH�RI�WKH�VWXG\�ZDV�WR�GH¿QH�WKH�PRVW�
SHUVSHFWLYH�DW�SUHVHQW�VWDJH�GHVLJQV�RQ�SURJQRVWLF�PDUNHUV�RI�FRQJHQLWDO�
KHDUW� GLVHDVHV¶� GHYHORSPHQW�� 0DWHULDOV� DQG� PHWKRGV�� 'XULQJ� WKH� VWXG\�
WLPH�ZDV�FDUULHG�RXW�DQ�DQDO\VLV�RI������SXEOLFDWLRQ�GDWD�VRXUFHV�LQGH[HG�
LQ�GDWDEDVHV�H�/LEUDU\��*RRJOH�6FKRODU��3XE0HG��7KH�VHDUFK�FULWHULD�ZDV�
LQFOXVLRQ�RI� WKH�NH\�HOHPHQWV��©&RQJHQLWDO�KHDUW�GLVHDVH� �&+'�ª��©7KH�
IUHTXHQF\�RI�&+'ª��©'LDJQRVWLFV�PHWKRGVª��©6FUHHQLQJ�WHVWª��©*HQHWLF�
PDUNHUVª�� 7KH� UHFHLYHG� GDWD� OHW� WR� KLJKOLJKW� WKH� EDVLF� SURJQRVWLF� ULVN�
IDFWRUV�RI�&+'�GHYHORSPHQW�LQ�FKLOGUHQ��5HVXOWV��$FFRUGLQJ�WR�UHVXOWV�RI�
OLWHUDWXUH�UHYLHZ�ZDV�HVWDEOLVKHG�WKDW�WKH�EDVLF�JHQHWLF�PDUNHUV�RI�&+'¶V�
ULVN�LQ�FKLOGUHQ�DUH�1107�$�DOOHOH�LQ�FRPELQDWLRQ�ZLWK�UHGXQGDQW�LQWDNH�
RI� PHGLFLQHV� DQG� ORZ� FRQWHQW� RI� YLWDPLQ� 33� LQ� GLHW� GXULQJ� SUHJQDQF\��
$OVR� DV� RQH�RI�&+'¶V�GHYHORSPHQW�PDUNHUV� UHFRPPHQGV� WR� D� VWXG\� LQ�
SUHJQDQW�LV�SRO\PRUSKLVP�RI�WKH�JHQH�9(*)�LQ�SRVLWLRQ�������DQG��������
6KRXOG�QRW�EH�H[FOXGHG�DQ�LQÀXHQFH�RI�WR[LF�IDFWRUV�RI�HQYLURQPHQW�DQG�
FRQJHQLWDO� LQIHFWLRQV�� ZKLFK� UROH� DOUHDG\� SURYHG� DQG� PHQWLRQHG� LQ� DOO�
DQDO\]HG�VRXUFHV��&RQFOXVLRQV��7KH�UDSLG�VSUHDGLQJ�RI�NQRZOHGJH�DERXW�
JHQHWLF�PDUNHUV�RI�&+'�ZLOO�OHDG�WR�WKH�QHZ�VWDJH�RI�HDUO\�GLDJQRVWLFV�RI�
WKHVH�NLQG�GLVHDVHV��7KH�HOLPLQDWLRQ�RI�ZKLFK�KDYH�VLJQL¿FDQW�VRFLDO�DQG�
HFRQRPLFDO�HIIHFW�

ɄɈɇɐȿɇɌɊȺɐɂə�ɎȺɄɌɈɊȺ�ɊɈɋɌȺ�ɗɇȾɈɌȿɅɂə�ɋɈɋɍȾɈȼ�
ȼ�ɉȿɊɂɈȾȿ�ɈȻɈɋɌɊȿɇɂə�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɕ�ɍ�
ȾȿɌȿɃ
Ⱥ�Ⱥ��Ⱥɜɚɧɟɫɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ⱥ��Ʌɟɛɟɞɟɧɤɨ
Ɋɨɫɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɂɡɜɟɫɬɧɨ��ɱɬɨ�ɨɫɧɨɜɧɵɦ�ɡɜɟɧɨɦ�ɩɚɬɨɝɟɧɟɡɚ�ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɵ� �ȻȺ�� ɹɜɥɹɟɬɫɹ� ɯɪɨɧɢɱɟɫɤɚɹ� ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ� ɪɟɚɤɰɢɹ��
ɩɪɢɜɨɞɹɳɚɹ� ɤ� ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɸ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɛɪɨɧɯɨɜ��
ȼɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɷɬɨɦ�ɢɝɪɚɟɬ�ɪɚɫɫɬɪɨɣɫɬɜɨ�ɦɢɤɪɨɰɢɪɤɭɥɹɬɨɪɧɨɝɨ�ɪɭɫɥɚ��
ɪɟɝɭɥɹɰɢɹ�ɤɨɬɨɪɨɝɨ�ɜ�ɨɫɧɨɜɧɨɦ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜɟɝɟɬɚɬɢɜɧɨɣ�ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɨɣ� ɢ� ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɵɦ� ɡɜɟɧɨɦ� ɪɟɝɭɥɹɰɢɢ�� ɰɢɬɨɤɢɧɚɦɢ��
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ�� ɜ� ɬɨɦ�ɱɢɫɥɟ�ɢ� ɜɵɞɟɥɹɟɦɵɦɢ�
ɷɧɞɨɬɟɥɢɟɦ�ɫɨɫɭɞɨɜ��ɚɧɝɢɨɩɨɷɬɢɧɵ��ɷɧɞɨɬɟɥɢɧɵ�ɢ�ɬ�ɞ����ɇɚɢɛɨɥɶɲɢɣ�
ɢɧɬɟɪɟɫ�ɜ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɜɵɡɵɜɚɟɬ�ɮɚɤɬɨɪ�ɪɨɫɬɚ�ɷɧɞɨɬɟɥɢɹ�ɫɨɫɭɞɨɜ�
�ɎɊɗɋ���ɤɨɬɨɪɵɣ�ɡɚɩɭɫɤɚɟɬ�ɩɪɨɰɟɫɫɵ�ɧɟɨɜɚɫɤɭɥɹɪɢɡɚɰɢɢ��ɩɨɜɵɲɚɟɬ�
ɩɪɨɧɢɰɚɟɦɨɫɬɶ�ɫɬɟɧɤɢ�ɫɨɫɭɞɨɜ�ɛɪɨɧɯɢɚɥɶɧɨɝɨ�ɞɟɪɟɜɚ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�
ɨɬɟɤɭ�ɢ�ɝɢɩɟɪɫɟɤɪɟɰɢɢ�ɫɥɢɡɢ��ɗɬɨ�ɢ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɨɟ�
ɞɟɣɫɬɜɢɟ�ɎɊɗɋ�ɧɚ�ɫɥɢɡɢɫɬɭɸ��ɱɬɨ��ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ��ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ�
ɫɤɚɡɵɜɚɟɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɧɚ�ɬɟɱɟɧɢɢ�ɡɚɛɨɥɟɜɚɧɢɹ��ɧɨ�ɢ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɪɨɜɨɞɢɦɨɣ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɣ� ɬɟɪɚɩɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ�ɢɡɦɟɧɟɧɢɹ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɎɊɗɋ�ɜ�ɩɟɪɢɨɞɟ�ɨɛɨɫɬɪɟɧɢɹ�ȻȺ�ɭ�
ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɞɟɬɟɣ�ɜ�ɩɟɪɢɨɞɟ�
ɨɛɨɫɬɪɟɧɢɹ�ȻȺ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ�����������ɥɟɬ��
ɋɪɟɞɢ�ɛɨɥɶɧɵɯ�ɩɪɟɨɛɥɚɞɚɥɢ�ɦɚɥɶɱɢɤɢ��������ɞɟɜɨɱɟɤ�ɛɵɥɨ�����������
ɉɪɨɬɨɤɨɥ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɤɥɸɱɚɥ� ɨɰɟɧɤɭ� ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ�
ɢ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɯ� ɦɟɬɨɞɨɜ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ�
ɜɫɟɦ� ɞɟɬɹɦ� ɩɪɨɢɡɜɟɞɟɧ� ɡɚɛɨɪ� ɤɪɨɜɢ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɦɟɬɨɞɨɦ�
ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ� ɭɪɨɜɧɹ� ɎɊɗɋ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ��
ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɨɞɢɥɚɫɶ� ɫ�
ɩɨɦɨɳɶɸ�ɧɚɛɨɪɚ�ɩɪɢɤɥɚɞɧɵɯ�ɩɪɨɝɪɚɦɦ�6WDWLVWLND������Ɋɟɡɭɥɶɬɚɬɵ��ɍ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɧɚɦɢ� ɩɚɰɢɟɧɬɨɜ� �������� ɧɚɛɥɸɞɚɥɨɫɶ�
ɥɟɝɤɨɟ�ɬɟɱɟɧɢɟ�ȻȺ��ɬɨɝɞɚ�ɤɚɤ�ɥɢɲɶ�ɭ������ɨɬɦɟɱɚɥɨɫɶ�ɫɪɟɞɧɟɬɹɠɟɥɨɟ��
ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɦɚɧɢɮɟɫɬɚɰɢɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɨɫɬɚɜɢɥ� ����������
ɥɟɬ�� Ⱥɥɥɟɪɝɨɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɦɧɟɡ� ɛɵɥ� ɨɬɹɝɨɳɟɧ� ɭ� ɩɨɞɚɜɥɹɸɳɟɝɨ�
ɛɨɥɶɲɢɧɫɬɜɚ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ������� ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ�
ɬɹɠɟɥɵɣ�ɩɪɢɫɬɭɩ�ȻȺ�ɧɚɛɥɸɞɚɥɫɹ�ɭ����ɞɟɬɟɣ����������ɩɪɢɫɬɭɩ�ɫɪɟɞɧɟɣ�
ɬɹɠɟɫɬɢ�±�ɭ����ɩɚɰɢɟɧɬɨɜ����������ɥɟɝɤɢɣ�±�ɭ���ɨɛɫɥɟɞɨɜɚɧɧɵɯ��������
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɱɟɦ� ɬɹɠɟɥɟɟ� ɩɪɢɫɬɭɩ� ȻȺ�� ɬɟɦ� ɜɵɲɟ� ɡɧɚɱɟɧɢɹ�
ɎɊɗɋ�� ɨɩɪɟɞɟɥɹɟɦɵɟ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� ɛɨɥɶɧɵɯ�� ɩɪɢ� ɥɟɝɤɨɦ�

ɩɪɢɫɬɭɩɟ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɎɊɗɋ� ɫɨɫɬɚɜɢɥɚ� ������������ ɩɝ�ɦɥ�� ɩɪɢ�
ɫɪɟɞɧɟɬɹɠɟɥɨɦ�±�������������ɩɝ�ɦɥ��ɚ�ɩɪɢ�ɬɹɠɟɥɨɦ�±�������������ɩɝ�
ɦɥ��ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɭ� ������ɛɨɥɶɧɵɯ� ɱɚɫɬɨɬɚ� ɩɪɢɫɬɭɩɨɜ� ȻȺ�
ɡɚ� ɩɨɫɥɟɞɧɢɣ� ɝɨɞ� ɩɪɟɜɵɲɚɟɬ� �� ɪɚɡɚ�� ɬɨɝɞɚ� ɤɚɤ� ɫɪɟɞɧɟɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɨɛɨɫɬɪɟɧɢɣ� ɫɪɟɞɢ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ� ɫɨɫɬɚɜɢɥɨ� ����������
ɉɪɢɱɟɦ� ɜɵɹɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ�
ɱɚɫɬɨɬɨɣ�ɩɪɢɫɬɭɩɨɜ��ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ�ɜ�ɬɟɱɟɧɢɟ�ɩɨɫɥɟɞɧɟɝɨ�ɝɨɞɚ��
ɢ�ɜɟɥɢɱɢɧɨɣ�ɎɊɗɋ��U �������ɋɪɟɞɢ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɧɚɦɢ�ɩɚɰɢɟɧɬɨɜ�
ɛɨɥɶɲɢɧɫɬɜɨ� ��������� ɩɨɥɭɱɚɥɢ� ɛɚɡɢɫɧɭɸ� ɬɟɪɚɩɢɸ�� ɍ� ɛɨɥɶɧɵɯ��
ɩɪɢɧɢɦɚɸɳɢɯ�ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɩɪɟɩɚɪɚɬɵ�� ɜɟɥɢɱɢɧɚ�ɎɊɗɋ�
ɛɵɥɚ� ɡɧɚɱɢɬɟɥɶɧɨ� ɜɵɲɟ� ������������� ɩɝ�ɦɥ��� ɱɟɦ� ɭ� ɨɫɬɚɥɶɧɵɯ�
ɩɚɰɢɟɧɬɨɜ� ������������� ɩɝ�ɦɥ��� ɋɪɟɞɧɹɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ȻȺ� ɭ�
ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɧɚɦɢ�ɞɟɬɟɣ�ɫɨɫɬɚɜɢɥɚ������������ȼɚɠɧɨ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�
ɱɟɦ�ɛɨɥɶɲɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ��ɬɟɦ�ɜɵɲɟ�ɤɨɧɰɟɧɬɪɚɰɢɹ�
ɎɊɗɋ� ɜ� ɫɵɜɨɪɨɬɤɟ� ɤɪɨɜɢ� �U ������� ȼɵɜɨɞɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɤɨɧɰɟɧɬɪɚɰɢɹ�ɎɊɗɋ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɛɨɥɶɧɵɯ�ɡɚɜɢɫɢɬ�ɨɬ�ɬɹɠɟɫɬɢ�
ɬɟɱɟɧɢɹ� ȻȺ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɧɚɥɢɱɢɹ� ɛɚɡɢɫɧɨɣ�
ɬɟɪɚɩɢɢ�ɭ�ɞɟɬɟɣ��ɉɨɜɵɲɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɎɊɗɋ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�
ɞɟɬɟɣ��ɫɬɪɚɞɚɸɳɢɯ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ��ɹɜɥɹɟɬɫɹ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ� ɮɚɤɬɨɪɨɦ�� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɦ� ɨ� ɬɹɠɟɫɬɢ�
ɫɨɫɬɨɹɧɢɹ�ɛɨɥɶɧɨɝɨ�ɪɟɛɟɧɤɚ�
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,QWURGXFWLRQ�� ,W� LV� NQRZQ� WKDW� WKH� PDLQ� OLQN� LQ� WKH� SDWKRJHQHVLV� RI�
DVWKPD� LV� D� FKURQLF� LQÀDPPDWRU\� UHDFWLRQ� OHDGLQJ� WR� UHPRGHOLQJ�RI� WKH�
EURQFKLDO�PXFRVD��,PSRUWDQW�UROH�LQ�WKLV�GLVRUGHU�SOD\V�GHUDQJHPHQW�RI�WKH�
PLFURFLUFXODWLRQ�ZKLFK�LV�UHJXODWHG�E\�WKH�DXWRQRPLF�QHUYRXV�V\VWHP�DQG�
QHXURKXPRUDO�V\VWHP��F\WRNLQHV��ELRORJLFDOO\�DFWLYH�VXEVWDQFHV��LQFOXGLQJ�
WKHVH�VHFUHWHG�E\�WKH�HQGRWKHOLXP��DQJLRSRLHWLQV��HQGRWKHOLQV��HWF����7KH�
ODWHVW� LQWHUHVW� LV�YDVFXODU�HQGRWKHOLDO�JURZWK� IDFWRU� �9(*)���ZKLFK� UXQV�
WKH� SURFHVVHV� RI� QHRYDVFXODUL]DWLRQ�� LQFUHDVHV� WKH� SHUPHDELOLW\� RI� WKH�
YDVFXODU�ZDOOV�RI� WKH�EURQFKLDO� WUHH��ZKLFK� OHDGV� WR�VZHOOLQJ�DQG�PXFXV�
K\SHUVHFUHWLRQ��7KLV�LQGLFDWHV�WKH�SURLQÀDPPDWRU\�HIIHFW�RI�9(*)�RQ�WKH�
PXFRVD��ZKLFK�LQ�WXUQ�DGYHUVHO\�DIIHFWV�QRW�RQO\�WKH�FRXUVH�RI�WKH�GLVHDVH��
EXW� DOVR� RQ� WKH� HIIHFWLYHQHVV� RI� WKH� DQWL�LQÀDPPDWRU\� WKHUDS\��$LP��7R�
VWXG\� WKH� FKDQJHV� LQ� WKH� FRQFHQWUDWLRQ� RI�9(*)� LQ� WKH� H[DFHUEDWLRQ� RI�
DVWKPD�LQ�FKLOGUHQ��0DWHULDOV�0HWKRGV�����FKLOGUHQ�ZHUH�H[DPLQHG�LQ�WKH�
H[DFHUEDWLRQ�RI� DVWKPD��7KH� DYHUDJH� DJH�RI� WKH� SDWLHQWV�ZDV�����������
\HDUV��0DQ\� LQ� WKDW�JURXS�ZHUH�ER\V� ������� WKHUH�ZHUH����JLUOV� �������
7KH�VWXG\�SURWRFRO�LQFOXGHG�DVVHVVPHQW�RI�DQDPQHVWLF�GDWD��FOLQLFDO�DQG�
ODERUDWRU\�VWXGLHV��2Q�DGPLVVLRQ�WR�DOO�FKLOGUHQ�SHUIRUPHG�EORRG�VDPSOLQJ�
IRU�GHWHUPLQDWLRQ�E\�(/,6$�9(*)�OHYHOV�LQ�WKH�VHUXP��6WDWLVWLFDO�SURFHVVLQJ�
RI�WKH�UHVXOWV�ZDV�FDUULHG�RXW�XVLQJ�D�VHW�RI�DSSOLFDWLRQ�SURJUDPV�6WDWLVWLND�
����5HVXOWV��,Q�WKH�PDMRULW\�RI�SDWLHQWV�VXUYH\HG���������ZDV�REVHUYHG�IRU�
PLG�OXQJ�DVWKPD��ZKHUH�DV�LQ�RQO\������VKRZHG�PRGHUDWHO\��7KH�DYHUDJH�
DJH� RI� RQVHW� RI� WKH� GLVHDVH� ZDV� ���������� \HDUV��$OOHUJLF� KLVWRU\� ZDV�
VLJQL¿FDQW�IRU�WKH�YDVW�PDMRULW\�RI�SDWLHQWV�VXUYH\HG��������6HYHUH�DWWDFN�
RI�DVWKPD�ZDV�REVHUYHG�LQ����FKLOGUHQ����������PRGHUDWH�LQ����SDWLHQWV�
���������DQG�PLOG�DWWDFN�±�LQ���SDWLHQWV��������,W�KDV�EHHQ�GHPRQVWUDWHG�
WKDW�WKH�PRUH�VHYHUH�DVWKPD�DWWDFN��WKH�KLJKHU�9(*)�YDOXHV�GHWHUPLQHG�
LQ� WKH� VHUXP� RI� SDWLHQWV�� ZLWK� D� PLG� DWWDFN�� 9(*)� FRQFHQWUDWLRQ� ZDV�
������������SJ�PO� LQ�SDWLHQWV�ZLWK�PRGHUDWH�±�������������SJ�PO��DQG�
LI�VHYHUH�±�������������SJ�PO��,W�VKRXOG�EH�QRWHG�WKDW�������RI�SDWLHQWV�
WKH�IUHTXHQF\�RI�DWWDFNV�RI�DVWKPD�LQ�WKH�ODVW�\HDU�LV�PRUH�WKDQ���WLPHV��
ZKLOH� WKH� DYHUDJH�QXPEHU� RI� UHODSVHV� DPRQJ� DOO� FKLOGUHQ� VXUYH\HG�ZDV�
����������,W�KDV�WKHQ�EHHQ�GHPRQVWUDWHG�D�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�
WKH�IUHTXHQF\�RI�DWWDFNV�UHSRUWHG�LQ�WKH�SDVW�\HDU�DQG�WKH�YDOXH�RI�9(*)�
�U� ��������$PRQJ�WKH�VXUYH\HG�SDWLHQWV� WKH�PDMRULW\����������UHFHLYHG�
VWDQGDUG�WKHUDS\��,Q�SDWLHQWV�WDNLQJ�DQWL�LQÀDPPDWRU\�GUXJV��WKH�DPRXQW�RI�
9(*)�ZDV�VLJQL¿FDQWO\�KLJKHU��������������SJ�PO��WKDQ�LQ�WKH�UHPDLQLQJ�
SDWLHQWV��������������SJ�PO���7KH�DYHUDJH�GXUDWLRQ�RI�DVWKPD�LQ�FKLOGUHQ�
VXUYH\HG�ZDV������������ ,W� VKRXOG�EH�QRWHG� WKDW� WKH� ORQJHU� WKH�GXUDWLRQ�
RI� GLVHDVH�� WKH� KLJKHU� FRQFHQWUDWLRQ� RI� 9(*)� VHUXP� OHYHOV� �U �������
&RQFOXVLRQV�� ,W�ZDV� IRXQG� WKDW� WKH�FRQFHQWUDWLRQ�RI�9(*)�LQ� WKH�VHUXP�
RI�SDWLHQWV�GHSHQGV�RQ�WKH�VHYHULW\�RI�DVWKPD��GXUDWLRQ�RI�WKH�GLVHDVH�DQG�
WKH�DYDLODELOLW\�RI�EDVLF�WKHUDS\�LQ�FKLOGUHQ��,QFUHDVLQJ�WKH�FRQFHQWUDWLRQ�
RI�9(*)�LQ�WKH�VHUXP�RI�FKLOGUHQ�ZLWK�DVWKPD��LV�D�SRRU�SURJQRVWLF�IDFWRU�
SRLQWLQJ�WR�WKH�VHYHULW\�RI�WKH�FRQGLWLRQ�RI�WKH�SDWLHQW�
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ɈɋɈȻȿɇɇɈɋɌɂ�ɆȿɌȺȻɈɅɂɑȿɋɄɈɃ�ȺɄɌɂȼɇɈɋɌɂ�
ɄɂɒȿɑɇɈɃ�ɆɂɄɊɈɎɅɈɊɕ�ɍ�ȾȿɌȿɃ�ɋ�
ȽȺɋɌɊɈɗɁɈɎȺȽȿȺɅɖɇɕɆ�ɊȿɎɅɘɄɋɈɆ�ɂ�ɋɂɇȾɊɈɆɈɆ�
ɊȺɁȾɊȺɀȿɇɇɈȽɈ�ɄɂɒȿɑɇɂɄȺ�ȾɈ�ɂ�ɉɈɋɅȿ�Ʌȿɑȿɇɂə�
ɉɊɈɄɂɇȿɌɂɄȺɆɂ�ɂ�ɉɊȿȻɂɈɌɂɄȺɆɂ
Ⱥ�ɇ��Ⱥɤɨɩɹɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɋ�ȼ��Ȼɟɥɶɦɟɪ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɚɪɭɲɟɧɢɹ�ɦɨɬɨɪɢɤɢ�ɹɜɥɹɸɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɨ�
ɜɫɬɪɟɱɚɟɦɵɯ� ɫɢɦɩɬɨɦɨɜ� ɩɚɬɨɥɨɝɢɢ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ�
�ɀɄɌ��� ɋ� ɧɟɤɨɬɨɪɨɣ� ɞɨɥɟɣ� ɭɫɥɨɜɧɨɫɬɢ� ɢɯ� ɦɨɠɧɨ� ɪɚɡɞɟɥɢɬɶ� ɧɚ�
ɩɟɪɜɢɱɧɵɟ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɨɪɝɚɧɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɟɣ��ɚɧɨɦɚɥɢɢ�ɪɚɡɜɢɬɢɹ��
ɩɪɢɨɛɪɟɬɟɧɧɵɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�ɞɪ����ɢ�ɜɬɨɪɢɱɧɵɟ��ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ���
ɫɜɹɡɚɧɧɵɟ� ɫ� ɧɚɪɭɲɟɧɢɟɦ� ɧɟɪɜɧɨɣ�� ɝɭɦɨɪɚɥɶɧɨɣ�� ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ�
ɢ� ɦɟɫɬɧɨɣ� ɪɟɝɭɥɹɰɢɟɣ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɦɨɬɨɪɢɤɢ�
�ɞɢɫɤɢɧɟɡɢɢ�� ɦɨɝɭɬ� ɛɵɬɶ� ɟɞɢɧɫɬɜɟɧɧɵɦ� ɩɪɨɹɜɥɟɧɢɟɦ� ɩɚɬɨɥɨɝɢɢ��
ɧɨ� ɱɚɳɟ� ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ� ɧɚɪɭɲɟɧɢɟɦ� ɞɪɭɝɢɯ� ɮɭɧɤɰɢɣ� ɀɄɌ��
ɧɚɪɭɲɟɧɢɹɦɢ� ɫɟɤɪɟɰɢɢ�� ɩɟɪɟɜɚɪɢɜɚɧɢɹ� �ɦɚɥɶɞɢɝɟɫɬɢɹ��� ɜɫɚɫɵɜɚɧɢɹ�
�ɦɚɥɶɚɛɫɨɪɛɰɢɹ���ɫɨɫɬɨɹɧɢɹ�ɦɢɤɪɨɮɥɨɪɵ��ɞɢɫɛɚɤɬɟɪɢɨɡ���ɚɤɬɢɜɧɨɫɬɢ�
ɢɦɦɭɧɧɨɣ� ɫɢɫɬɟɦɵ�� ɉɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɨɞɧɨɝɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɪɚɫɫɬɪɨɣɫɬɜɚ� ɧɟɢɡɛɟɠɧɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɧɚɪɭɲɟɧɢɸ� ɜɫɟɯ� ɨɫɬɚɥɶɧɵɯ�
ɮɭɧɤɰɢɣ�ɀɄɌ� �Ⱥ�ȼ��Ɇɚɥɤɨɱ��ɋ�ȼ�� Ȼɟɥɶɦɟɪ��Ɇ�Ⱦ��Ⱥɪɞɚɬɫɤɚɹ���ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɥɹɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɫɩɟɤɬɪɚ� ɥɟɬɭɱɢɯ�
ɠɢɪɧɵɯ�ɤɢɫɥɨɬ�ɭ�ɞɟɬɟɣ�ɫ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ�ɦɨɬɨɪɢɤɢ�
ɨɪɝɚɧɨɜ�ɩɢɳɟɜɚɪɟɧɢɹ�ɢ�ɨɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɬɟɪɚɩɢɢ�ɩɪɟɩɚɪɚɬɚɦɢ�
±� ɩɪɨɤɢɧɟɬɢɤɚɦɢ� �ɬɪɢɦɟɛɭɬɢɧ�� Ɍɪɢɦɟɞɚɬ�� ɢ� ɩɪɟɛɢɨɬɢɤɚɦɢ� �ɢɧɭɥɢɧ�
ɢ� ɦɚɫɥɹɧɚɹ� ɤɢɫɥɨɬɚ�� Ɂɚɤɨɮɚɥɶɤ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɝɪɭɩɩɭ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɨɲɥɢ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ��ɫ�ȽɗɊ�ɢ�ɋɊɄ�ɫ�
ɡɚɩɨɪɨɦ�����ɢ����ɱɟɥɨɜɟɤ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɩɪɨɯɨɞɢɜɲɢɯ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɜ�
ɨɬɞɟɥɟɧɢɢ�ɝɚɫɬɪɨɷɧɬɟɪɨɥɨɝɢɢ�ɊȾɄȻ��ɇɚɦɢ�ɩɪɨɜɨɞɢɥɨɫɶ�ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɄɀɄ�ɜ�ɫɬɭɥɟ�ɦɟɬɨɞɨɦ�ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ�ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ�
�Ƚɀɏ�ɚɧɚɥɢɡɚ��� ɤɨɬɨɪɵɣ� ɨɛɥɚɞɚɟɬ� ɜɵɫɨɤɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ�
ɢ� ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ�� ɩɪɨɫɬɨɬɨɣ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�� ɜɨɡɦɨɠɧɨɫɬɶɸ�
ɛɵɫɬɪɨɝɨ� ɩɨɥɭɱɟɧɢɹ� ɞɚɧɧɵɯ�� ɨɬɨɛɪɚɠɚɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɫɨɫɬɨɹɧɢɟ�
ɦɢɤɪɨɛɢɨɰɟɧɨɡɚ� ɬɨɥɫɬɨɣ� ɤɢɲɤɢ�� ɧɨ� ɢ� ɦɨɠɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɜ�
ɤɚɱɟɫɬɜɟ� ɬɟɫɬɚ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɜɨɞɢɦɨɝɨ� ɥɟɱɟɧɢɹ� ɢ�
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ� ɩɨɞɛɨɪɚ� ɬɟɪɚɩɢɢ�� ɉɪɟɩɚɪɚɬɵ� Ɍɪɢɦɟɞɚɬ� ɩɨɥɭɱɚɥɢ�
ɩɚɰɢɟɧɬɵ�ɫ�ȽɗɊ��Ɂɚɤɨɮɚɥɶɤ�±�ɩɚɰɢɟɧɬɵ�ɫ�ɋɊɄ�ɫ�ɡɚɩɨɪɨɦ��Ɋɟɡɭɥɶɬɚɬɵ��
ȽɗɊ� ɋɊɄ�� ɋ�� ±� �������������������� ����������������������
ɋ�� ±� ��������������������� ���������������������� ɋ��
±� ���������������������� ���������������������� LVR&Q�
±� ���������������������� ���������������������� Ⱥɂ�
±���������������������� ����������������������� ȼɵɜɨɞɵ�� Ʉɚɤ�
ɩɪɢ� ȽɗɊ�� ɬɚɤ� ɢ� ɩɪɢ� ɋɊɄ� ɧɚɛɥɸɞɚɸɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɫɞɜɢɝɢ� ɜ�
ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɤɢɲɟɱɧɨɣ� ɦɢɤɪɨɮɥɨɪɵ�� ɨɬɪɚɠɚɸɳɢɟ�
ɢɡɦɟɧɟɧɢɹ� ɟɟ� ɫɨɫɬɚɜɚ�� ɍɤɚɡɚɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɨɛɭɫɥɨɜɥɟɧɵ�
ɧɚɪɭɲɟɧɢɹɦɢ� ɤɢɲɟɱɧɨɣ� ɦɨɬɨɪɢɤɢ�� ɡɚɬɪɚɝɢɜɚɸɳɢɟ� ɜɟɫɶ�
ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɵɣ� ɬɪɚɤɬ�� ɋɭɳɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɤɢɲɟɱɧɨɝɨ�
ɦɢɤɪɨɛɢɨɰɟɧɨɡɚ�ɩɪɢ�ȽɗɊ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɬɨ��ɱɬɨ�ɩɪɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɧɚɪɭɲɟɧɢɹɯ�ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ�ɬɪɚɤɬɚ�ɫɬɪɚɞɚɸɬ�ɜɫɟ�ɟɝɨ�ɨɬɞɟɥɵ��Ʉɚɤ�
ɩɪɢ�ȽɗɊ��ɬɚɤ�ɢ�ɩɪɢ�ɋɊɄ�ɫ�ɡɚɩɨɪɨɦ�ɭ�ɞɟɬɟɣ�ɧɚɛɥɸɞɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�
ɭɪɨɜɧɟɣ� ɭɤɫɭɫɧɨɣ�� ɦɚɫɥɹɧɨɣ� ɢ� ɩɪɨɩɢɨɧɨɜɨɣ� ɤɢɫɥɨɬ�� ɜɵɪɚɠɟɧɧɵɟ�
ɜ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ�� ɍɜɟɥɢɱɟɧɢɟ� ɞɨɥɢ� ɩɪɨɩɢɨɧɨɜɨɣ� ɢ� ɦɚɫɥɹɧɨɣ�
ɤɢɫɥɨɬ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɚɤɬɢɜɚɰɢɢ� ɍɉɎ� ɢ� ɫɬɪɨɝɢɯ� ɚɧɚɷɪɨɛɨɜ�
�ɛɚɤɬɟɪɨɢɞɨɜ��ɷɭɛɚɤɬɟɪɢɣ��ɮɭɡɨɛɚɤɬɟɪɢɣ��ɤɨɩɪɨɤɨɤɤɨɜ�ɢ�ɞɪ����ɇɚ�ɷɬɨ�
ɠɟ�ɭɤɚɡɵɜɚɸɬ�ɢ�ɡɧɚɱɟɧɢɹ�ɚɧɚɷɪɨɛɧɨɝɨ�ɢɧɞɟɤɫɚ� �Ⱥɂ���ɫɦɟɳɟɧɧɨɝɨ�ɜ�
ɨɛɥɚɫɬɶ�ɪɟɡɤɨ�ɨɬɪɢɰɚɬɟɥɶɧɵɯ�ɡɧɚɱɟɧɢɣ��ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɚɤɬɢɜɧɨɫɬɶ�
ɚɧɚɷɪɨɛɧɵɯ�ɦɢɤɪɨɨɨɪɝɚɧɢɡɦɨɜ�

)($785(6�2)�7+(�0(7$%2/,&�$&7,9,7<�2)� ,17(67,1$/�
0,&52)/25$� ,1� &+,/'5(1� :,7+� *$6752(623+$*($/�
5()/8;�$1'�,55,7$%/(�%2:(/�6<1'520(�%()25(�$1'�
$)7(5�75($70(17�:,7+�352.,1(7,&6�$1'�35(%,27,&6
$�1��$NRS\DQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��6�9��%HOPHU
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��0RWLOLW\�GLVRUGHUV� DUH�RQH�RI� WKH�PRVW� IUHTXHQW� V\PSWRPV�
RI� WKH� JDVWURLQWHVWLQDO� SDWKRORJ\�� :LWK� VRPH� FRQYHQWLRQDOO\� FDQ� EH�
GLYLGHG�LQWR�SULPDU\��DVVRFLDWHG�ZLWK�RUJDQLF�SDWKRORJ\��PDOIRUPDWLRQV��
DFTXLUHG� GLVHDVHV�� HWF��� DQG� VHFRQGDU\� �IXQFWLRQDO�� DVVRFLDWHG� ZLWK� WKH�
YLRODWLRQ� RI� WKH� QHUYRXV� DQG� KXPRUDO�� PHWDEROLF� DQG� ORFDO� UHJXODWLRQ��

)XQFWLRQDO� GLVRUGHUV� �G\VNLQHVLD��PD\� EH� WKH� RQO\�PDQLIHVWDWLRQ� RI� WKH�
GLVHDVH��EXW�LV�PRUH�RIWHQ�DFFRPSDQLHG�E\�YLRODWLRQ�RI�WKH�RWKHU�IXQFWLRQV�
RI� WKH�GLJHVWLYH� WUDFW�� LPSDLUPHQW�RI�VHFUHWLRQ��GLJHVWLRQ��PDOGLJHVWLRQ���
DEVRUSWLRQ� �PDODEVRUSWLRQ��� ÀRUD� �G\VEDFWHULRVLV��� WKH� DFWLYLW\� RI� WKH�
LPPXQH� V\VWHP��7KH� SURJUHVVLRQ� RI� RQH� IXQFWLRQDO� GLVRUGHUV� LQHYLWDEO\�
OHDGV� WR� DOO� RWKHU� IXQFWLRQV� RI� WKH� GLJHVWLYH� WUDFW� �$�9�� 0DONRFK�� 6�9��
%HOPHU��0�'��$UGDWVND\D���$LP��7KH�DLP�RI� WKH�ZRUN�ZDV� WR� VWXG\� WKH�
VSHFWUXP�RI�VKRUW�FKDLQ�IDWW\�DFLGV�LQ�FKLOGUHQ�ZLWK�IXQFWLRQDO�GRVRUGHUV�
RI� WKH� GLJHVWLYH� V\VWHP� DQG� HYDOXDWH� WKH� HIIHFWLYHQHVV� RI� WKHUDS\� RI�
SURNLQHWLFV� �WULPHEXWLQ�� 7ULPHGDW�� DQG� SUHELRWLFV� �LQXOLQ� DQG� EXW\ULF�
DFLG�� =DNRIDON��� 0DWHULDOV� DQG� PHWKRGV�� 7KH� VWXG\� JURXS� LQFOXGHG� ���
FKLOGUHQ�IURP���WR����\HDUV��ZLWK�*(5�DQG�,%6�ZLWK�FRQVWLSDWLRQ�����DQG�
��� UHVSHFWLYHO\�� ZHUH� H[DPLQHG� DW� WKH� *DVWURHQWHURORJLFDO� 'HSDUWPHQW�
RI�5XVVLDQ�&KLOGUHQ¶V�&OLQLFDO�+RVSLWDO��:H�VWXGLHG�WKH�OHYHO�RI�6&)$�LQ�
VWRRO�E\�JDV�OLTXLG�FKURPDWRJUDSKLF�DQDO\VLV��ZKLFK�KDV�KLJK�VHQVLWLYLW\�
DQG�VSHFL¿FLW\��VLPSOLFLW\��TXLFN�GDWD�UHWULHYDO��GLVSOD\V�QRW�RQO\�WKH�VWDWXV�
RI� WKH�PLFURÀRUD� RI� WKH� FRORQ�� EXW� DOVR� FDQ� EH� XVHG� DV� D� WHVW� WR� DVVHVV�
WKH� HIIHFWLYHQHVV� RI� WKH� WUHDWPHQW� DQG� LQGLYLGXDO� VHOHFWLRQ� RI� WKHUDS\��
7ULPHGDW� UHFHLYHG� SDWLHQWV�ZLWK�*(5� DQG�=DNRIDON� �� SDWLHQWV�ZLWK� ,%6�
ZLWK� FRQVWLSDWLRQ�� 5HVXOWV�� 7KH� FKDUDFWHU� RI� FKDQJHV� RI� VSHFWUXP� RI�
6&)$� LQ� *(5� DQG� ,%6� �0�P�� *(5� ,%6� ɋ�� �������������������
���������������������ɋ�������������������������������������������
ɋ�� ��������������������� ���������������������
LVR&Q� ��������������������� ��������������������� Ⱥ,�
±��������������������� ���������������������� &RQFOXVLRQ�� $V� ZLWK�
*(5�DQG�LQ�,%6�REVHUYHG�VLJQL¿FDQW�FKDQJHV�LQ�WKH�PHWDEROLF�DFWLYLW\�RI�
LQWHVWLQDO�PLFURÀRUD��UHÀHFWLQJ�FKDQJHV�LQ�LWV�FRPSRVLWLRQ��7KHVH�FKDQJHV�
DUH�GXH�WR�LQWHVWLQDO�PRWLOLW\�GLVRUGHUV�WKDW�DIIHFW�WKH�HQWLUH�JDVWURLQWHVWLQDO�
WUDFW��6LJQL¿FDQW�FKDQJHV�LQ�LQWHVWLQDO�PLFURELRFHQRVLV�*(5�LQGLFDWH�WKDW�
WKH� IXQFWLRQDO� GLVRUGHUV� RI� WKH� GLJHVWLYH� WUDFW� DIIHFW� DOO� LWV� GHSDUWPHQWV��
$V�ZLWK�*(5� LQ� ,%6� DQG� FRQVWLSDWLRQ� LQ� FKLOGUHQ� REVHUYHG� LQFUHDVH� LQ�
OHYHOV�RI�DFHWLF��EXW\ULF�DQG�SURSLRQLF�DFLGV�H[SUHVVHG�WR�YDU\LQJ�GHJUHHV��
,QFUHDVH� LQ� WKH� SURSRUWLRQ� RI� SURSLRQLF� DQG� EXW\ULF� DFLGV� LQGLFDWLQJ�
DFWLYDWLRQ�83)�DQG�VWULFW�DQDHUREHV��7KLV�LV�DOVR�LQGLFDWHG�E\�WKH�YDOXHV�RI�
DQDHURELF�LQGH[��$,���VKLIWHG�VKDUSO\�WR�QHJDWLYH�YDOXHV��LQGLFDWLQJ�WKDW�WKH�
DFWLYLW\�RI�DQDHURELF�PLFURRUJDQLVPV�

ɄȺɊȾɂȺɅɖɇɕȿ�ɉɊɈəȼɅȿɇɂə�ȽȺɋɌɊɈɗɁɈɎȺȽȿȺɅɖɇɈ�
ɊȿɎɅɘɄɋɇɈɃ�ȻɈɅȿɁɇɂ�ɍ�ȾȿɌȿɃ
Ⱥ�Ⱥ��Ʌɚɜɪɢɧɟɧɤɨ�Ɇɢɯɚɣɥɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�ȼ��Ȼɨɪɞɸɝɨɜɚ
Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ɇ��Ƚɨɪɶɤɨɝɨ��
Ⱦɨɧɟɰɤ��ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɶ� ɜ� ɨɛɥɚɫɬɢ� ɫɟɪɞɰɚ� ɢ� ɧɚɪɭɲɟɧɢɹ� ɪɢɬɦɚ� ɦɨɝɭɬ�
ɢɦɟɬɶ� ɷɤɫɬɪɚɤɚɪɞɢɚɥɶɧɨɟ� ɩɪɨɢɫɯɨɠɞɟɧɢɟ�� Ɉɞɧɚ� ɢɡ� ɩɪɢɱɢɧ� ±�
ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨ�ɪɟɮɥɸɤɫɧɚɹ� ɛɨɥɟɡɧɶ� ɫ� ɹɜɥɟɧɢɹɦɢ� ɪɟɮɥɸɤɫ�
ɷɡɨɮɚɝɢɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɤɚɪɞɢɚɥɶɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ�
ɭ� ɞɟɬɟɣ� ɫ� ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨ�ɪɟɮɥɸɤɫɧɨɣ� ɛɨɥɟɡɧɶɸ� �ȽɗɊȻ���
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɠɚɥɨɛ�� ɩɨɤɚɡɚɬɟɥɟɣ�
ɫɬɚɧɞɚɪɬɧɨɣ�ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɵ��ɗɄȽ��ɜ����ɨɬɜɟɞɟɧɢɹɯ�ɢ�ɫɭɬɨɱɧɨɝɨ�
ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ� ɗɄȽ� ɩɨ� ɏɨɥɬɟɪɭ�� ɞɨɩɩɥɟɪ�ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɢ��
ɮɢɛɪɨɝɚɫɬɪɨɞɭɨɞɟɧɨɫɤɨɩɢɢ� ɭ� ��� ɪɟɛɟɧɤɚ� ���� ɦɚɥɶɱɢɤɨɜ� ɢ� ���
ɞɟɜɨɱɟɤ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ��ȼɫɟ�ɞɟɬɢ�ɧɚɯɨɞɢɥɢɫɶ�ɜ�ɨɬɞɟɥɟɧɢɢ�
ɞɟɬɫɤɨɣ� ɤɚɪɞɢɨɯɢɪɭɪɝɢɢ�� ɤɚɪɞɢɨɥɨɝɢɢ� ɢ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɂɧɫɬɢɬɭɬɚ�
ɧɟɨɬɥɨɠɧɨɣ�ɢ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ�ɯɢɪɭɪɝɢɢ�ɢɦ��ȼ�Ʉ��Ƚɭɫɚɤɚ�ɇȺɆɇ�
ɍɤɪɚɢɧɵ�ɜ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝɝ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�
ɜɫɟ� ɨɛɫɥɟɞɨɜɚɧɧɵɟ� ɩɪɟɞɴɹɜɥɹɥɢ�ɠɚɥɨɛɵ�ɧɚ� ɛɨɥɶ� ɜ� ɨɛɥɚɫɬɢ� ɫɟɪɞɰɚ��
ɜɨɡɧɢɤɚɸɳɭɸ� ɩɨɫɥɟ� ɩɪɢɟɦɚ� ɩɢɳɢ� ɢɥɢ� ɩɪɢ� ɮɢɡɢɱɟɫɤɨɣ� ɧɚɝɪɭɡɤɟ��
ɍ� ����� ɩɚɰɢɟɧɬɨɜ� ɭɫɬɚɧɨɜɥɟɧ� ɪɟɮɥɸɤɫ�ɷɡɨɮɚɝɢɬ� ,±,,� ɫɬ��� ɭ� ���
�������� ɱɟɥ�� ±� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɞɭɨɞɟɧɨɝɚɫɬɪɚɥɶɧɵɦ� ɪɟɮɥɸɤɫɨɦ�� ɍ�
ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɜɵɹɜɥɟɧɵ�ɦɚɥɵɟ�ɫɬɪɭɤɬɭɪɧɵɟ�ɚɧɨɦɚɥɢɢ�ɫɟɪɞɰɚ��
ɚɧɨɦɚɥɶɧɨ� ɩɪɢɤɪɟɩɥɟɧɧɵɟ� ɯɨɪɞɵ� ɜ� ɩɨɥɨɫɬɢ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ±� ɭ�
��� ��������ɱɟɥ���ɨɬɤɪɵɬɨɟ�ɨɜɚɥɶɧɨɟ�ɨɤɧɨ�±�ɭ��� �������ɱɟɥ���ɩɪɨɥɚɩɫ�
ɦɢɬɪɚɥɶɧɨɝɨ�ɤɥɚɩɚɧɚ�,�ɫɬ��±�ɭ������������ɱɟɥ���ɩɪɨɥɚɩɫ�ɦɢɬɪɚɥɶɧɨɝɨ�
ɤɥɚɩɚɧɚ� ɢ� ɚɛɟɪɪɚɧɬɧɵɟ� ɯɨɪɞɵ� ɜ� ɩɨɥɨɫɬɢ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ±� ɭ�
��� �������� ɱɟɥ��� ɚɛɟɪɪɚɧɬɧɚɹ� ɯɨɪɞɚ� ɢ� ɨɬɤɪɵɬɨɟ� ɨɜɚɥɶɧɨɟ� ɨɤɧɨ� ±�
ɭ� �� ������� ɱɟɥ��� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɬɪɢɤɭɫɩɢɞɚɥɶɧɨɝɨ� ɤɥɚɩɚɧɚ� ɢ�
ɤɥɚɩɚɧɚ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ� ,� ɫɬɟɩɟɧɢ� ±� ɭ� �� ������� ɱɟɥ�� ɉɨ� ɞɚɧɧɵɦ�
ɫɬɚɧɞɚɪɬɧɨɣ� ɗɄȽ� ɢ� ɯɨɥɬɟɪɨɜɫɤɨɝɨ� ɦɨɧɢɬɨɪɢɪɨɜɚɧɢɹ�� ɭ� �� ��������
ɱɟɥ�� ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɵ� ɧɚɪɭɲɟɧɢɹ� ɫɟɪɞɟɱɧɨɝɨ� ɪɢɬɦɚ�� ɭ� �� ��������
ɱɟɥ��ɤɨɧɫɬɚɬɢɪɨɜɚɧɚ�ɠɟɥɭɞɨɱɤɨɜɚɹ�ɷɤɫɬɪɚɫɢɫɬɨɥɢɹ��ɭ����������ɱɟɥ��±�
ɧɚɞɠɟɥɭɞɨɱɤɨɜɚɹ��ɭ�����������ɱɟɥ��±�ɫɢɧɭɫɨɜɚɹ�ɛɪɚɞɢɤɚɪɞɢɹ��ɤɨɬɨɪɵɟ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�ɜɨ�ɜɪɟɦɹ�ɫɧɚ�ɢɥɢ�ɩɨɫɥɟ�ɩɪɢɟɦɚ�ɩɢɳɢ��ȼɵɜɨɞɵ��ɍ�
ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɞɟɬɟɣ��ɩɨɫɬɭɩɢɜɲɢɯ�ɫ�ɠɚɥɨɛɚɦɢ�ɧɚ�ɤɚɪɞɢɚɥɝɢɢ��
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ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɚ�ȽɗɊȻ�ɫ�ɪɟɮɥɸɤɫ�ɷɡɨɮɚɝɢɬɨɦ�,±,,�ɫɬ���ɭ���� ��������
ɱɟɥ�� ±� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɞɭɨɞɟɧɨɝɚɫɬɪɚɥɶɧɵɦ� ɪɟɮɥɸɤɫɨɦ�� ɧɚɪɭɲɟɧɢɹ�
ɪɢɬɦɚ�ɫɟɪɞɰɚ�±�ɭ�����������ɱɟɥ��ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɜɵɹɜɥɟɧɵ�
ɦɚɥɵɟ� ɫɬɪɭɤɬɭɪɧɵɟ� ɚɧɨɦɚɥɢɢ� ɫɟɪɞɰɚ� ɭ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�� ɇɚɥɢɱɢɟ� ɭ�
ɪɟɛɟɧɤɚ� ɤɚɪɞɢɚɥɝɢɣ�� ɚɪɢɬɦɢɣ�� ɜɨɡɧɢɤɚɸɳɢɯ�ɩɨɫɥɟ� ɩɪɢɟɦɚ� ɩɢɳɢ�� ɜ�
ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ�ɩɨɥɨɠɟɧɢɢ�ɢɥɢ�ɧɚ�ɮɨɧɟ�ɮɢɡɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɟ�ɦɨɝɭɬ�
ɛɵɬɶ�ɩɪɨɹɜɥɟɧɢɟɦ�ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨ�ɪɟɮɥɸɤɫɧɨɣ�ɛɨɥɟɡɧɢ�

&$5',$&�0$1,)(67$7,216�2)�*$6752(623+$*($/�
5()/8;�',6($6(�,1�&+,/'5(1
$�$��0\NKDLORYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�(�9��%RUG\XJRYD
'RQHWVN� 1DWLRQDO� 0HGLFDO� 8QLYHUVLW\� QDPHG� E\� 0�� *RUN\�� 'RQHWVN��
8NUDLQH

,QWURGXFWLRQ�� 3DLQ� LQ� WKH� KHDUW� DQG� DUUK\WKPLDV� PD\� KDYH� QRQFDUGLDF�
JHQHVLV�� 2QH� RI� WKH� UHDVRQV� LV� JDVWURHVRSKDJHDO� UHÀX[� GLVHDVH� ZLWK�
V\PSWRPV�RI�UHÀX[�RHVRSKDJLWLV��$LP��$QDO\VLV�RI�FDUGLDF�PDQLIHVWDWLRQV�
LQ�FKLOGUHQ�ZLWK�JDVWURHVRSKDJHDO� UHÀX[�GLVHDVH��*(5'���0DWHULDOV�DQG�
PHWKRGV��:H�DQDO\]HG�WKH�FRPSODLQWV��SHUIRUPDQFH�VWDQGDUG����OHDG�(&*�
DQG�DPEXODWRU\�PRQLWRULQJ�+ROWHU�(&*��'RSSOHU�HFKRFDUGLRJUDSK\��DQG�
¿EURJDVWURFRS\� LQ� ��� FKLOGUHQ� ���� ER\V� DQG� ��� JLUOV�� LQ� DJH� IURP� �� WR�
��� \HDUV��$OO� WKH� FKLOGUHQ�ZHUH� LQ� SHGLDWULF� FDUGLDF� VXUJHU\�� FDUGLRORJ\�
DQG� UHKDELOLWDWLRQ� RI� WKH� ,QVWLWXWH� RI� (PHUJHQF\� DQG� 5HFRQVWUXFWLYH�
6XUJHU\�9�.��*XVDN�1$06�RI�8NUDLQH�LQ�WKH�SHULRG�IURP������WR�������
5HVXOWV�� $W� DGPLVVLRQ� DOO� H[DPLQHG� FRPSODLQHG� RI� SDLQ� LQ� WKH� KHDUW�
WKDW� RFFXUV� DIWHU�PHDOV� RU� GXULQJ� SK\VLFDO� H[HUFLVH�� ����� SDWLHQWV� KDG�
UHÀX[�HVRSKDJLWLV�,±,,�GHJUHH�� LQ������������FKLOGUHQ�ZHUH�FRPELQDWLRQ�
ZLWK� GXRGHQRJDVWULF� UHÀX[�� $OO� H[DPLQHG� LGHQWL¿HG� VPDOO� VWUXFWXUDO�
DEQRUPDOLWLHV�RI� WKH�KHDUW� VXFK�DV�DEQRUPDOO\�DWWDFKHG�FKRUG� LQ� WKH� OHIW�
YHQWULFXODU�FDYLW\�LQ������������SHRSOH��SDWHQW�IRUDPHQ�RYDOH�LQ����������
SHRSOH��PLWUDO�YDOYH�SURODSVH�,�GHJUHH�LQ������������SHRSOH��PLWUDO�YDOYH�
SURODSVH� DQG�DEHUUDQW� FKRUG� LQ� WKH� OHIW� YHQWULFXODU� FDYLW\� LQ���� ��������
SHRSOH�� DEHUUDQW� FKRUG� DQG� SDWHQW� IRUDPHQ� RYDOH� LQ� �� ������� SHRSOH��
LQVXI¿FLHQF\�RI�WKH�WULFXVSLG�YDOYH�DQG�WKH�SXOPRQDU\�YDOYH���GHJUHH�LQ���
�������SHRSOH��$FFRUGLQJ�WR�WKH�VWDQGDUG�(&*�DQG�+ROWHU�PRQLWRULQJ�LQ�
����������SHRSOH�GRFXPHQWHG�FDUGLDF�DUUK\WKPLD�VXFK�DV�YHQWULFXODU�LQ���
��������SHRSOH��VXSUDYHQWULFXODU�LQ����������SHRSOH�DQG�VLQXV�EUDG\FDUGLD�
LQ� �� �������� SHRSOH��ZKLFK�ZHUH� UHFRUGHG� GXULQJ� VOHHS� RU� DIWHU�PHDOV�
&RQFOXVLRQ��$OO� FKLOGUHQ� H[DPLQHG�RQ� DGPLVVLRQ� FRPSODLQHG�RI�SDLQ� LQ�
WKH�KHDUW��*(5'�ZLWK�UHÀX[�HVRSKDJLWLV�,±,,�GHJUHH�GRFXPHQWHG�LQ������
FKLOGUHQ�� LQ� ��� �������� SHRSOH� ZHUH� FRPELQDWLRQ� ZLWK� GXRGHQRJDVWULF�
UHÀX[��DUUK\WKPLDV�REVHUYHG�LQ�����������SHRSOH��$OO�SDWLHQWV�KDG�PLQRU�
VWUXFWXUDO�DEQRUPDOLWLHV�RI�WKH�KHDUW��3DLQ�LQ�WKH�KHDUW��DUUK\WKPLDV��ZKLFK�
KDYH�FKLOG�DIWHU�PHDOV��LQ�D�KRUL]RQWDO�SRVLWLRQ�RU�GXULQJ�SK\VLFDO�H[HUFLVH�
PD\�EH�PDQLIHVWDWLRQV�RI�JDVWURHVRSKDJHDO�UHÀX[�GLVHDVH�

ɋɈɋɌɈəɇɂȿ�ɁȾɈɊɈȼɖə�ɉɈȾɊɈɋɌɄɈȼ���±���ɅȿɌ�ɉɊɂ�
ɊȺɁɇɕɏ�ɋɈɐɂȺɅɖɇɕɏ�ɍɋɅɈȼɂəɏ
Ɍ�Ⱥ��ɋɟɜɚɫɬɶɹɧɨɜɚ��Ɇ�ɇ��Ɋɨɠɤɨɜɚ��ȿ�ɉ��Ƚɭɫɟɜɚ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�ȿ��Ȼɨɛɨɲɤɨ
ɂɜɚɧɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɜɚɧɨɜɨ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɬɟɦɵ�� ȼ� ɩɨɞɪɨɫɬɤɨɜɨɦ� ɜɨɡɪɚɫɬɟ� ɜɨɡɦɨɠɧɨ�
ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɩɪɨɛɥɟɦ�� ɧɚɩɪɹɦɭɸ� ɫɜɹɡɚɧɧɵɯ� ɫ� ɫɨɰɢɚɥɶɧɵɦ�
ɧɟɛɥɚɝɨɩɨɥɭɱɢɟɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɞɚɬɶ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ�
ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ� ɩɨɞɪɨɫɬɤɨɜ� ��±��� ɥɟɬ� ɩɪɢ� ɜɨɡɞɟɣɫɬɜɢɢ�
ɫɨɰɢɚɥɶɧɨ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɮɚɤɬɨɪɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɴɟɤɬɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɢ�����ɞɟɬɟɣ���±���ɥɟɬ��ɭɱɚɳɢɯɫɹ���±���
ɤɥɚɫɫɨɜ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɚɥɨ� ɤɨɦɩɥɟɤɫɧɭɸ� ɨɰɟɧɤɭ� ɫɨɫɬɨɹɧɢɹ�
ɡɞɨɪɨɜɶɹ�ɢ�ɬɟɫɬɵ�Ⱥɣɡɟɧɤɚ��Ʌɸɲɟɪɚ��ɋɦɢɲɟɤɚ��ɂɡɭɱɚɥɢɫɶ�ɫɨɰɢɚɥɶɧɨ��
ɷɤɨɧɨɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� �ɫɪɟɞɧɢɣ� ɪɚɡɦɟɪ� ɫɟɦɟɣ�� ɭɪɨɜɟɧɶ�
ɛɟɡɪɚɛɨɬɢɰɵ��ɩɥɨɳɚɞɶ�ɠɢɥɶɹ�ɧɚ�ɨɞɧɨɝɨ�ɱɟɥɨɜɟɤɚ���Ɋɟɡɭɥɶɬɚɬɵ��ɍ�����
ɩɨɞɪɨɫɬɤɨɜ� ɜɵɹɜɥɟɧɵ� ɜɡɪɵɜɱɚɬɨ�ɢɫɬɟɪɨɢɞɧɵɟ� ɮɨɪɦɵ� ɪɟɚɝɢɪɨɜɚɧɢɹ�
ɢ�ɚɝɪɟɫɫɢɹ��ɭ�����±�ɷɦɨɰɢɨɧɚɥɶɧɚɹ�ɢɫɬɨɳɚɟɦɨɫɬɶ��ɭ�����ɜɵɹɜɥɟɧɚ�
ɚɭɬɢɡɚɰɢɹ�� ɧɚɜɹɡɱɢɜɨɫɬɢ�� ɚɤɰɟɧɬɭɚɰɢɢ� ɯɚɪɚɤɬɟɪɚ� ɩɪɟɨɛɥɚɞɚɥɢ� ɩɨ�
ɫɥɟɞɭɸɳɢɦ� ɬɢɩɚɦ�� ɷɤɡɚɥɶɬɢɪɨɜɚɧɧɵɣ� ±� ����� ɜɨɡɛɭɞɢɦɵɣ� ±� �����
ɞɟɦɨɧɫɬɪɚɬɢɜɧɵɣ�±������ɬɪɟɜɨɠɧɵɣ�±������ɜ�ɰɟɥɨɦ�����ɩɨɞɪɨɫɬɤɨɜ�
ɢɦɟɥɢ� ɥɨɠɧɭɸ� ɫɨɰɢɚɥɶɧɭɸ� ɚɞɚɩɬɚɰɢɸ�� ɇɨɪɦɚɥɶɧɨɟ� ɮɢɡɢɱɟɫɤɨɟ�
ɪɚɡɜɢɬɢɟ�ɨɬɦɟɱɟɧɨ�ɭ�����ɨɛɫɥɟɞɨɜɚɧɧɵɯ�±�ɩɪɢ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�
ɫɨɰɢɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɢ� ������ ±� ɩɪɢ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�� ȼ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɫɨɰɢɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɱɚɫɬɨɬɚ� ɛɨɥɟɡɧɟɣ� ɨɪɝɚɧɨɜ�
ɩɢɳɟɜɚɪɟɧɢɹ� ɛɨɥɟɟ� ɱɟɦ� ɜɞɜɨɟ� ɜɵɲɟ�� ɜ� �� ɪɚɡɚ� ɱɚɳɟ� ɜɫɬɪɟɱɚɸɬɫɹ�
ɢɧɮɟɤɰɢɨɧɧɵɟ�ɡɚɛɨɥɟɜɚɧɢɹ��ɜ�����ɪɚɡɚ�±�ɛɨɥɟɡɧɢ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ��
ɜ� �� ɪɚɡɚ� ɱɚɳɟ� ±� ɩɫɢɯɢɱɟɫɤɢɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ�� ɜ� �� ɪɚɡɚ� ±� ɡɚɛɨɥɟɜɚɧɢɹ�

ɦɨɱɟɩɨɥɨɜɨɣ�ɫɢɫɬɟɦɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɩɨɡɜɨɥɢɥɨ�ɜɵɹɜɢɬɶ�ɦɧɨɠɟɫɬɜɨ�
ɨɱɟɜɢɞɧɵɯ�ɢ�ɫɤɪɵɬɵɯ�ɩɪɨɛɥɟɦ��ɥɟɠɚɳɢɯ�ɜ�ɨɛɥɚɫɬɢ�ɦɟɠɥɢɱɧɨɫɬɧɵɯ�
ɨɬɧɨɲɟɧɢɣ�� ���� ɞɟɬɟɣ� ɧɟɞɨɜɨɥɶɧɵ� ɫɜɨɢɦ� ɪɨɥɟɜɵɦ� ɫɬɚɬɭɫɨɦ� ɜ�
ɫɟɦɶɟ� ɢ� ɜ� ɤɨɥɥɟɤɬɢɜɟ� ɫɜɟɪɫɬɧɢɤɨɜ�� ɍ� ɷɬɢɯ� ɩɨɞɪɨɫɬɤɨɜ� ɨɬɦɟɱɟɧɨ�
ɧɟɭɞɨɜɥɟɬɜɨɪɟɧɢɟ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɛɨɥɟɟ�ɜɵɫɨɤɨɦ�ɭɪɨɜɧɟ�ɷɦɩɚɬɢɱɟɫɤɨɝɨ�
ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ�ɫ�ɪɨɞɢɬɟɥɹɦɢ��ɍ�����ɞɟɬɟɣ�ɩɪɢɱɢɧɨɣ�ɥɢɱɧɨɫɬɧɨɣ�
ɚɝɪɟɫɫɢɢ� ɫɥɭɠɢɬ� ɜɟɪɛɚɥɶɧɚɹ�� ɚ� ɧɟɪɟɞɤɨ� ɢ� ɮɢɡɢɱɟɫɤɚɹ� ɚɝɪɟɫɫɢɹ� ɫɨ�
ɫɬɨɪɨɧɵ�ɪɨɞɢɬɟɥɟɣ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢ�ɪɟɲɟɧɢɢ�ɜɨɩɪɨɫɨɜ�
ɫɨɯɪɚɧɟɧɢɹ� ɢ� ɭɤɪɟɩɥɟɧɢɹ� ɡɞɨɪɨɜɶɹ� ɩɨɞɪɨɫɬɤɨɜ� ɧɟɨɛɯɨɞɢɦɨ� ɢɯ�
ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɟ�ɫɨɩɪɨɜɨɠɞɟɧɢɟ��ɱɬɨ�ɦɨɠɟɬ�ɫɬɚɬɶ�ɨɫɧɨɜɨɣ�ɪɚɛɨɬɵ�
ɨɬɞɟɥɟɧɢɣ�ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ�ɩɨɦɨɳɢ�ɞɟɬɫɤɢɯ�ɩɨɥɢɤɥɢɧɢɤ�

7+(�+($/7+�2)�$'2/(6&(176�$*('���±���<($56�81'(5�
9$5,286�62&,$/�&21',7,216
7�$��6HYDVW\DQRYD��0�1��5R]KNRYD��(�3��*XVHYD��
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�(��%RERVKNR
,YDQRYR�6WDWH�0HGLFDO�$FDGHP\��,YDQRYR��5XVVLD

,QWURGXFWLRQ�� 7KH� UHOHYDQFH� RI� WKH� WRSLF� LQ� DGROHVFHQFH� LVVXHV� PD\�
DULVH� GLUHFWO\� DVVRFLDWHG� ZLWK� VRFLDO� GLVDGYDQWDJH�� $LP�� $LP� WR� JLYH�
D�GHVFULSWLRQ�RI� WKH� VWDWH�RI�KHDOWK�RI�DGROHVFHQWV�DJHG���±���\HDUV�ROG�
ZKHQ�WKH�VRFLR�DGYHUVH�IDFWRUV��0DWHULDOV�DQG�PHWKRGV��7KH�UHVHDUFK�ZDV�
����FKLOGUHQ���±���\HDUV��SXSLOV�RI���±���FODVVHV��7KH�VWXG\�LQFOXGHG�D�
FRPSUHKHQVLYH�DVVHVVPHQW�RI�WKH�KHDOWK�VWDWXV�DQG�WHVWV�(\VHQFN��/XVFKHU��
6PLVKHN�� 6WXGLHG� VRFLDO� HFRQRPLF� LQGLFDWRUV� �DYHUDJH� VL]H� RI� IDPLOLHV��
XQHPSOR\PHQW��WKH�ÀRRU�VSDFH�SHU�SHUVRQ���5HVXOWV������RI�DGROHVFHQWV�
LGHQWL¿HG� H[SORVLYH� �� K\VWHURLG� IRUPV� RI� UHVSRQVH� DQG� DJJUHVVLRQ�� ����
±� HPRWLRQDO� H[KDXVWLRQ�� ���� LGHQWL¿HG� DXWL]DWLQ�� REVHVVLRQV�� FKDUDFWHU�
DFFHQWXDWLRQV�GRPLQDWHG�E\�WKH�IROORZLQJ�W\SHV��H[DOWHG�±������H[FLWDEOH�
±������GHPRQVWUDWLYH�±������DODUPLQJ�±������LQ�WRWDO������RI�DGROHVFHQWV�
KDG� IDOVH� VRFLDO� DGDSWDWLRQ�� 1RUPDO� SK\VLFDO� GHYHORSPHQW� REVHUYHG� LQ�
����XSRQ� VDWLVIDFWRU\� VRFLDO� FRQGLWLRQV� DQG� ������ LQ� XQIDYRXUDEOH�� ,Q�
XQIDYRUDEOH� VRFLDO� FRQGLWLRQV�RI� SUHYDOHQFH�RI� GLVHDVHV� RI� WKH�GLJHVWLYH�
V\VWHP�ZDV�PRUH�WKDQ�WZLFH�DV�KLJK�DV���WLPHV�PRUH�FRPPRQ�LQIHFWLRXV�
GLVHDVHV������WLPHV�PRUH�±�GLVHDVHV�RI�WKH�QHUYRXV�V\VWHP����WLPHV�PRUH�
IUHTXHQW�PHQWDO�GLVRUGHUV����WLPHV�PRUH�±�XULQDU\�GLVHDVHV��7KH�UHVHDUFK�
DOORZHG� WR� UHYHDO� D� QXPEHU� RI� REYLRXV� DQG�KLGGHQ�SUREOHPV� WKDW� OLH� LQ�
WKH�¿HOG� RI� LQWHUSHUVRQDO� UHODWLRQV� ±� ����RI� FKLOGUHQ� DUH� XQKDSS\�ZLWK�
WKHLU� UROH� DQG� VWDWXV� LQ� WKH� IDPLO\� DQG� WKH� SHHU� JURXS��7KHVH� WHHQDJHUV�
DUH�PDUNHG�GLVVDWLVIDFWLRQ�QHHGV�D�KLJKHU� OHYHO�RI�HPSDWKLF� UHODWLRQVKLS�
ZLWK� WKHLU� SDUHQWV�� ,Q� ���� RI� FKLOGUHQ� FDXVH� SHUVRQDO� DJJUHVVLRQ� LV�
YHUEDO��DQG�QRW�LQIUHTXHQWO\�DQG�SK\VLFDO�DJJUHVVLRQ�IURP�WKH�VLGH�RI�WKH�
SDUHQWV�� &RQFOXVLRQ�� 7KXV� DW� WKH� GHFLVLRQ� RI� TXHVWLRQV� RI� SUHVHUYDWLRQ�
DQG� VWUHQJWKHQLQJ� RI� KHDOWK� RI� DGROHVFHQWV� LV� D� QHHG� RI� PHGLFDO�VRFLDO�
VXSSRUW�DQG�FDQ�EHFRPH�D�EDVLV�RI�ZRUN�RI�GHSDUWPHQWV�RI�PHGLFDO�VRFLDO�
DVVLVWDQFH�WR�FKLOGUHQ�FOLQLFV�

ɄɅɂɇɂɄɈ�ɋɈɆȺɌɂɑȿɋɄɂɃ�ɋɌȺɌɍɋ�ɂ�ɄȺɑȿɋɌȼɈ�
ɀɂɁɇɂ�ȾȿɌȿɃ�ɋ�ȼɊɈɀȾȿɇɇɕɆ�ɉɂɅɈɊɈɋɌȿɇɈɁɈɆ
Ⱥ�Ⱥ�� ɑɚɪɛɭɭ�� Ⱦ�ɉ�� Ȼɚɣɞɢɧɚ�� Ʉ�Ɇ�� ɏɚɞɠɢ�� Ʌ�Ɍ�� ɂɫɪɨɩɢɥɨɜɚ�� ɋ�ȼ��
Ɇɚɦɭɤɨɜɚ��ȼ�Ⱥ��ȼɟɥɟɧɤɨ��Ɇ�Ʉ��Ʉɭɪɞɭɩ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�Ʉ��ɍɝɥɢɰɤɢɯ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ƚɢɩɟɪɬɪɨɮɢɱɟɫɤɢɣ� ɫɬɟɧɨɡ�ɩɪɢɜɪɚɬɧɢɤɚ� ±� ɬɹɠɟɥɵɣ�ɩɨɪɨɤ�
ɪɚɡɜɢɬɢɹ� ±� ɹɜɥɹɟɬɫɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ� ɭ� ɞɟɬɟɣ�
ɩɟɪɜɵɯ� ɬɪɟɯ� ɦɟɫɹɰɟɜ� ɠɢɡɧɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ�
ɹɜɢɥɨɫɶ� ɢɡɭɱɟɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɥɢɧɢɤɨ�ɫɨɦɚɬɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ�
ɞɟɬɟɣ� ɫ� ɜɪɨɠɞɟɧɧɵɦ� ɩɢɥɨɪɨɫɬɟɧɨɡɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɢɫɬɨɪɢɢ� ɛɨɥɟɡɧɢ� ���� ɞɟɬɟɣ� ����� ɢ� ����� ɝɝ��
ɪɨɠɞɟɧɢɹ��ɩɟɪɟɧɟɫɲɢɯ�ɩɢɥɨɪɨɬɨɦɢɸ�ɩɨ�Ɏɪɟɞɟ±Ɋɚɦɲɬɟɞɬɭ�ɩɨ�ɩɨɜɨɞɭ�
ɜɪɨɠɞɟɧɧɨɝɨ� ɩɢɥɨɪɨɫɬɟɧɨɡɚ�� ȼɵɛɨɪɤɚ� ɩɨ� ɫɬɚɰɢɨɧɚɪɚɦ� ɝ�� Ɇɨɫɤɜɵ�
ɪɚɫɩɪɟɞɟɥɢɥɚɫɶ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɆȾȽɄȻ� ±� �� ������� ɫɥɭɱɚɣ��
ȾȽɄȻ� ɋɜ�� ȼɥɚɞɢɦɢɪɚ� ±� ���� ������� Ɍɭɲɢɧɫɤɚɹ� ɞɟɬɫɤɚɹ� ɝɨɪɨɞɫɤɚɹ�
ɛɨɥɶɧɢɰɚ�±����������ȾȽɄȻ�ʋ���ɢɦ�ɇ�Ɏ�Ɏɢɥɚɬɨɜɚ�±����������ɫɥɭɱɚɟɜ��
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨ�ɩɨɥɭ��ɦɚɥɶɱɢɤɢ�±����� ������� ɞɟɜɨɱɤɢ�±� ��� ������
ɫɥɭɱɚɹ�� ɫɨɨɬɧɨɲɟɧɢɟ�±������Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɨɹɜɥɟɧɢɹ�
ɩɟɪɜɵɯ� ɫɢɦɩɬɨɦɨɜ� ɡɚɛɨɥɟɜɚɧɢɹ� ɞɥɹ� ɦɚɥɶɱɢɤɨɜ� ɫɨɫɬɚɜɢɥ� ��������
ɧɟɞ�� ɞɥɹ� ɞɟɜɨɱɟɤ� ±� �������� ɧɟɞ��ȼɨɡɪɚɫɬ� ɧɚ�ɦɨɦɟɧɬ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�
ɞɥɹ�ɦɚɥɶɱɢɤɨɜ� ɛɵɥ� �������� ɧɟɞ�� ɞɥɹ� ɞɟɜɨɱɟɤ� ±� �������� ɧɟɞ��ɑɚɫɬɨɬɚ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɛɚɡɨɜɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ� ɜɪɨɠɞɟɧɧɨɝɨ�
ɩɢɥɨɪɨɫɬɟɧɨɡɚ� ɫɨɫɬɚɜɥɹɥɚ�� ɪɜɨɬɚ� ɮɨɧɬɚɧɨɦ� ±� ���� �������� ɫɢɧɞɪɨɦ�
ɩɟɫɨɱɧɵɯ�ɱɚɫɨɜ�±����������ɫɥɭɱɚɟɜ��Ƚɢɩɨɬɪɨɮɢɹ�,±,,�ɫɬ��ɨɬɦɟɱɚɥɚɫɶ�
ɛɨɥɟɟ� ɱɟɦ� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�� ɬɹɠɟɫɬɶ� ɫɨɫɬɨɹɧɢɹ� ɭ� ���� ɩɚɰɢɟɧɬɨɜ�
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ɛɵɥɚ�ɨɛɭɫɥɨɜɥɟɧɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ��ɫɬɟɩɟɧɶɸ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɝɢɩɨɬɪɨɮɢɢ��
ɷɤɫɢɤɨɡɚ�ɢ�ɚɥɤɚɥɨɡɚ��ɂɡ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɛɵɥɚ�ɜɵɞɟɥɟɧɚ�
ɝɪɭɩɩɚ�ɢɡ����ɩɚɰɢɟɧɬɨɜ��ɢɦɟɜɲɢɯ�ɨɬɹɝɨɳɟɧɧɵɣ�ɚɤɭɲɟɪɫɤɢɣ�ɚɧɚɦɧɟɡ��
ɫɤɥɨɧɧɨɫɬɶ� ɤ� ɡɚɬɹɠɧɨɣ� ɝɢɩɟɪɛɢɥɢɪɭɛɢɧɟɦɢɢ� ɢ� ɞɢɫɩɪɨɬɟɢɧɟɦɢɢ�
ɧɚ� ɦɨɦɟɧɬ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɢɡɦɟɧɟɧɢɹ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɩɪɨɜɟɞɟɧɧɵɯ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ��ɇɋȽ��ɍɁɂ�ɩɨɱɟɤ��ɗɯɨ�
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ȼɜɟɞɟɧɢɟ��ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɬɹɠɟɫɬɶ� ɚɥɥɟɪɝɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ� ɤ� ɚɪɚɯɢɫɭ�
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ɚɥɥɟɪɝɟɧɚɦ�ɚɪɚɯɢɫɚ�$UD�K�����������ɢ���ɜɵɫɨɤɚ�ɜɟɪɨɹɬɧɨɫɬɶ�ɫɢɫɬɟɦɧɵɯ�
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ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ� ɤ� ɞɪɭɝɢɦ� ɚɥɥɟɪɝɟɧɚɦ� ɭ� ɞɟɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ȼ� ɨɬɞɟɥɟɧɢɢ� ɚɥɥɟɪɝɨɥɨɝɢɢ� ɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɢɦɦɭɧɨɥɨɝɢɢ�
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ɢ� ɞɢɟɬɵ� ɧɚ� ɦɨɦɟɧɬ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɉɨ� ɧɚɥɢɱɢɸ� ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ� ɤ�
ɚɥɥɟɪɝɟɧɭ�ɚɪɚɯɢɫɚ�ɞɟɬɢ�ɛɵɥɢ�ɪɚɫɩɪɟɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ����±�ɫ�ɧɚɥɢɱɢɟɦ�
ɚɥɥɟɪɝɢɢ�ɤ�ɚɪɚɯɢɫɭ�����ɱɟɥ������±�ɛɟɡ�ɚɥɥɟɪɝɢɢ�����ɱɟɥ���Ɇɟɠɞɭ�ɬɟɦ��
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ɜɫɬɪɟɱɚɥɢɫɶ� ɢ� ɜ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɛɟɡ� ɜɵɹɜɥɟɧɧɨɣ� ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ�� ���
ɞɟɬɹɦ�ɫ�ɭɪɨɜɧɟɦ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�,J(�����ɢ�ɛɨɥɟɟ�N8O��ɢɡ����ɫ�ɜɵɹɜɥɟɧɧɨɣ�
ɫɟɧɫɢɛɢɥɢɡɚɰɢɟɣ�� ɩɪɨɜɨɞɢɥɨɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ,J(�ɤ� ɪɟɤɨɦɛɢɧɚɧɬɧɵɦ� �$UD� K���$UD� K���$UD� K���$UD�
K��ɢ�$UD�K����ɚɥɥɟɪɝɟɧɚɦ�ɚɪɚɯɢɫɚ��Ɋɟɡɭɥɶɬɚɬɵ��ɍ�ɞɟɬɟɣ�ɫ�ɚɥɥɟɪɝɢɟɣ�ɤ�
ɚɪɚɯɢɫɭ�ɱɚɫɬɨɬɚ�ɜɵɹɜɥɟɧɢɹ�ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ�ɤ�ɚɥɥɟɪɝɟɧɚɦ�ɚɪɚɯɢɫɚ�$UD�
K�� �ɤɨɧɚɪɚɯɢɧ�� ɜɢɰɢɥɢɧ�±� �6� ɚɥɶɛɭɦɢɧ�� ɫɟɧɫɢɛɢɥɢɡɚɰɢɹ� ɤ� ɞɚɧɧɨɦɭ�
ɛɟɥɤɭ� ɨɛɭɫɥɚɜɥɢɜɚɟɬ� ɬɹɠɟɥɵɟ� ɤɨɠɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ� ɚɥɥɟɪɝɢɱɟɫɤɢɯ�
ɪɟɚɤɰɢɣ�� ɚɧɚɮɢɥɚɤɫɢɸ�� ɫɨɫɬɚɜɢɥɚ� ����� $UD� K�� �ɤɨɧɝɥɸɬɢɧ�� ɞɥɹ�
ɞɚɧɧɨɝɨ� ɛɟɥɤɚ� ɯɚɪɚɤɬɟɪɧɵ� ɬɹɠɟɥɵɟ� ɤɨɠɧɵɟ� ɪɟɚɤɰɢɢ�� ɨɪɚɥɶɧɵɯ�
ɚɥɥɟɪɝɢɱɟɫɤɢɣ�ɫɢɧɞɪɨɦ��±������$UD�K���ɝɥɸɰɢɧɢɧ��ɞɥɹ�ɞɚɧɧɨɝɨ�ɛɟɥɤɚ�
ɯɚɪɚɤɬɟɪɧɵ�ɛɨɥɟɟ�ɥɟɝɤɢɟ�ɤɨɠɧɵɟ�ɪɟɚɤɰɢɢ��±������$UD�K���ɩɚɬɨɝɟɧɟɡ�
ɫɜɹɡɚɧɧɵɣ� ɛɟɥɨɤ� 35���� ɯɚɪɚɤɬɟɪɧɵ� ɨɛɵɱɧɨ� ɛɨɥɟɟ� ɥɟɝɤɢɟ� ɤɨɠɧɵɟ�
ɪɟɚɤɰɢɢ�ɢ�ɨɪɚɥɶɧɵɣ�ɚɥɥɟɪɝɢɱɟɫɤɢɣ�ɫɢɧɞɪɨɦ��±�����ɢ�$UD�K����ɛɟɥɨɤ�
±� ɩɟɪɟɧɨɫɱɢɤ� ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɥɢɩɢɞɨɜ�� ɯɚɪɚɤɬɟɪɧɵ� ɜɵɪɚɠɟɧɧɵɟ�
ɤɨɠɧɵɟ�ɪɟɚɤɰɢɢ��ɨɪɚɥɶɧɵɣ�ɚɥɥɟɪɝɢɱɟɫɤɢɣ�ɫɢɧɞɪɨɦ�ɢ�ɛɪɨɧɯɢɚɥɶɧɚɹ�
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ɚɪɚɯɢɫɚ�$UD�K��������ɢ�ɞɪɭɝɢɦɢ�ɢɫɫɥɟɞɭɟɦɵɦɢ�ɭ�ɞɟɬɟɣ�ɚɥɥɟɪɝɟɧɚɦɢ�
ɧɟ� ɜɵɹɜɥɟɧɨ�� ȼɵɹɜɥɟɧɚ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɤɨɪɪɟɥɹɰɢɹ� ɦɟɠɞɭ� ɭɪɨɜɧɟɦ�
$UD�K��ɢ�ɭɪɨɜɧɹɦɢ�ɫɩɟɰɢɮɢɱɟɫɤɢɯ�,J(�ɤ�ɤɚɪɬɨɮɟɥɸ��U ������ɪ ��������
0DODVVH]LD��U ������ɪ �������ɝɪɟɱɢɯɟ��U ������ɪ �������ɤɪɨɥɢɤɭ��U ������
ɪ ������ ɢ� ɪɵɛɟ� �U ������ ɪ ������� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɧɚɥɢɱɢɟ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɥɥɟɪɝɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɜɵɫɨɤɢɯ� ɭɪɨɜɧɟɣ�
ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ,J(� ɤ� ɚɥɥɟɪɝɟɧɚɦ� ɤɚɪɬɨɮɟɥɹ�� 0DODVVH]LD�� ɝɪɟɱɢɯɢ��
ɤɪɨɥɢɤɚ�ɢ�ɪɵɛɵ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɜɵɫɨɤɭɸ�ɜɟɪɨɹɬɧɨɫɬɶ�ɧɚɥɢɱɢɹ�ɚɥɥɟɪɝɢɢ�
ɤ�ɛɟɥɤɭ�ɚɪɚɯɢɫɚ�$UD�K����ɫɟɧɫɢɛɢɥɢɡɚɰɢɹ�ɤ�ɤɨɬɨɪɨɦɭ�ɫɜɹɡɚɧɚ�ɫ�ɜɵɫɨɤɢɦ�
ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�ɚɧɚɮɢɥɚɤɫɢɢ��ɜɵɡɜɚɧɧɨɣ�ɚɪɚɯɢɫɨɦ�

7+(�,03257$1&(�2)�'(7(&7,21�2)�6(16,7,=$7,21�
72�5(&20%,1$17�$//(5*(16�,1�&+,/'5(1�:,7+�
$//(5*,&�5($&7,216�72�3($1876
$�0��*XVHYD��7�6��2NXQHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�$�1��3DPSXUD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��,W�LV�NQRZQ�WKDW�WKH�VHYHULW\�RI�DOOHUJLF�UHDFWLRQV�WR�SHDQXWV�
VHQVLWL]DWLRQ�GHSHQGV�RQ�WKH�SUHVHQFH�RI�FHUWDLQ�PROHFXOHV�LQ�WKH�SURGXFW��
,W� LV�EHOLHYHG�WKDW�SDWLHQWV�ZLWK�VHQVLWL]DWLRQ� WR�SHDQXW�DOOHUJHQV�$UD�K���
��� ��� �� DQG� ��� KDYH� D� KLJK� SUREDELOLW\� RI� V\VWHPLF� UHDFWLRQV��+RZHYHU��
QR� VWXGLHV� DLPHG� DW� GHWHUPLQDWLRQ� RI� WKH� VSHFWUXP� RI� VSHFL¿F� ,J(� WR�
FHUWDLQ�SHDQXW�DOOHUJHQV�LQ�SDWLHQWV�ZLWK�VHQVLWL]DWLRQ�WR�WKLV�SURGXFW�KDYH�
EHHQ� FRQGXFWHG� E\� VR� IDU� LQ�5XVVLD��$LP�� ɌR� HVWDEOLVK� WKH� UHODWLRQVKLS�
RI� WKH� VSHFWUXP� RI� VSHFL¿F� ,J(� WR� UHFRPELQDQW� SHDQXW� DOOHUJHQV� DQG�
VHQVLWL]DWLRQ� WR� RWKHU� DOOHUJHQV� LQ� FKLOGUHQ�� 0DWHULDOV� DQG� PHWKRGV�� ���
FKLOGUHQ�ZLWK� VXVSHFWHG� DOOHUJ\� WR� SHDQXWV� �PHDQ� DJH� �� \HDUV��0HGLDQD�
��� >4� ���4� ��@�� DQG�YDU\LQJ�GHJUHHV�RI� VHYHULW\�RI� DWRSLF�GHUPDWLWLV�
DQG�EURQFKLDO�DVWKPDZHUH�VHOHFWHG�IRU�WKH�VWXG\�DFFRUGLQJ�WR�WKH�VXUYH\�
RI� SDUHQWV� DQG� FKLOGUHQLQ� $OOHUJ\� DQG� &OLQLFDO� ,PPXQRORJ\� XQLW� RI�
&OLQLFDO� 5HVHDUFK� ,QVWLWXWH� RI� 3HGLDWULFV� DQG� 3HGLDWULF� 6XUJHU\�� 3LURJRY�
5XVVLDQ� 1DWLRQDO� 5HVHDUFK�0HGLFDO� 8QLYHUVLW\� �51508���$OO� SDWLHQWV�
XQGHUZHQW� DOOHUJ\� H[DPLQDWLRQ�� LQFOXGLQJ� GHWHUPLQDWLRQ� RI� VSHFL¿F� ,J(�
LPPXQRÀXRUHVFHQFH�PHWKRG��,PPXQR�&$3�����3KDGLD�$%��6ZLW]HUODQG��
WR�SHDQXW��DV�ZHOO�DV�RWKHU�IRRG�DOOHUJHQV��7KH�VSHFWUXP�RI�DOOHUJHQV�IRU�
HDFK� SDWLHQW� LQGLYLGXDOO\ZDV� LGHQWL¿HG� EDVLQJ� RQ� DJH�� FOLQLFDO� IHDWXUHV�
GHPRQVWUDWLRQV� DQG�DQDPQHVLV��GLHW� DQG�QXWULWLRQDO� VWDWXV� DW� WKH� WLPH�RI�
WKH�VXUYH\��%\� WKH�SUHVHQFH�RI�VHQVLWL]DWLRQ� WR�SHDQXW�DOOHUJHQV�FKLOGUHQ�
ZHUH� GLYLGHG� LQWR� �� JURXSV�� �� ±�ZLWK� WKH� SUHVHQFH� RI� DOOHUJ\� WR� SHDQXW�
����SHUV���� �� ±�ZLWKRXW� DOOHUJ\� ����SHUV����0HDQZKLOH�� DOOHUJLF� UHDFWLRQV�
WR�SHDQXWV�DQG�SHDQXW�FRQWDLQLQJ�SURGXFWV�ZHUH�DOVR�IRXQG�LQ� WKH�JURXS�
RI� FKLOGUHQ� ZLWKRXW� LGHQWL¿HG� VHQVLWL]DWLRQ�� ��� FKLOGUHQ� ZLWK� OHYHOV� RI�
VSHFL¿F� ,J(����� DQG�PRUH�N8� O� �RXW� RI� ���ZLWK� LGHQWL¿HG� VHQVLWL]DWLRQ��
ZHUH� LQYHVWLJDWHG� IRU� WKH� FRQFHQWUDWLRQ� RI� VSHFL¿F� ,J(� WR� UHFRPELQDQW�
�$UD�K���$UD�K���$UD�K���$UD�K��DQG�$UD�K����SHDQXW�DOOHUJHQV��5HVXOWV��
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,QFLGHQFH�RI�VHQVLWL]DWLRQ�WR�SHDQXW�DOOHUJHQV�$UD�K���NRQDUDKLQ��YLFLOLQ�±�
�6�DOEXPLQ��VHQVLWL]DWLRQ�WR�WKLV�SURWHLQ�FDXVHV�VHYHUH�VNLQ�PDQLIHVWDWLRQV�
RI� DOOHUJLF� UHDFWLRQV�� DQDSK\OD[LV�� DPRQJ� FKLOGUHQ� ZLWK� SHDQXW� DOOHUJ\�
ZDV� �����$UD� K�� �FRQJOXWLQ�� FKDUDFWHULVWLF� IRU� D� JLYHQ� SURWHLQ� VHYHUH�
VNLQ� UHDFWLRQV�� RUDO� DOOHUJ\� V\QGURPH��±������$UD�K�� �JO\FLQLQ�� SURWHLQ�
LQGXFLQJ� OLJKWHU� VNLQ� UHDFWLRQV�� ±� ����� $UD� K�� �� SDWKRJHQHVLV�UHODWHG�
SURWHLQ�35����FKDUDFWHUL]HG�XVXDOO\�PRUH�/HNJLH�VNLQ�UHDFWLRQV�DQG�RUDO�
DOOHUJ\�V\QGURPH��±�����DQG�$UD�K�����QRQVSHFL¿F�OLSLG�FDUULHU�SURWHLQ��
FKDUDFWHUL]HG�E\�VHYHUH�VNLQ�UHDFWLRQV��RUDO�DOOHUJ\�V\QGURPH��DQG�DVWKPD��
±� ����� 1R� FRUUHODWLRQ� EHWZHHQ� WKH� UHFRPELQDQW� SHDQXW� DOOHUJHQV� $UD�
K��������DQG�RWKHU� LQYHVWLJDWHG� LQ�FKLOGUHQ�DOOHUJHQV�KDV�EHHQ� LGHQWL¿HG��
7KH�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�OHYHO�RI�$UD�K��DQG�OHYHOV�RI�VSHFL¿F�
,J(�WR�SRWDWR��U ������S ��������0DODVVH]LD��U ������S �������EXFNZKHDW�
�U ������ S ������� UDEELW� �U ������ S ������ DQG� ¿VK� �U ������ S ������ KDV�
EHHQ�IRXQG��&RQFOXVLRQ��7KXV��WKH�SUHVHQFH�RI�KLJK�OHYHOV�RI�VSHFL¿F�,J(�WR�
SRWDWRHV��0DODVVH]LD��EXFNZKHDW��UDEELW�DQG�¿VKDOOHUJHQV�DPRQJ�SDWLHQWV�
ZLWK� DOOHUJLF� GLVHDVHV� LQGLFDWHV� D� KLJK� OLNHOLKRRG� RI� KDYLQJ� DOOHUJLHV� WR�
SHDQXW�SURWHLQ�$UD�K����VHQVLWL]DWLRQ�WR�ZKLFK�LV�DVVRFLDWHG�ZLWK�D�KLJK�ULVN�
RI�DQDSK\OD[LV�WR�SHDQXWV�

ȺɊɌȿɊɂȺɅɖɇȺə�ȽɂɉȿɊɌȿɇɁɂə�ɍ�ɉɈȾɊɈɋɌɄɈȼ��
ɎȺɄɌɈɊɕ�ɊɂɋɄȺ�ɂ�ɉɈɊȺɀȿɇɂȿ�ɈɊȽȺɇɈȼ�ɆɂɒȿɇȿɃ
Ɇ�Ⱥ��ɇɨɜɢɤɨɜɚ��ɇ�ȼ��Ȼɚɪɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�Ȼ��ɉɚɲɢɧɫɤɚɹ
ɋɦɨɥɟɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� ɋɦɨɥɟɧɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɪɬɟɪɢɚɥɶɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ȺȽ�� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�
ɨɞɧɭ� ɢɡ� ɜɟɞɭɳɢɯ� ɩɪɨɛɥɟɦ� ɫɨɜɪɟɦɟɧɧɨɣ� ɦɟɞɢɰɢɧɵ�� ɹɜɥɹɹɫɶ�
ɡɧɚɱɢɦɨɣ� ɩɪɢɱɢɧɨɣ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɢ� ɥɟɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ� ɭ� ɥɢɰ�
ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ�ɜɨɡɪɚɫɬɚ��ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɜɚɠɧɚ�ɪɚɧɧɹɹ�ɞɢɚɝɧɨɫɬɢɤɢ�
ȺȽ� ɜ� ɩɨɞɪɨɫɬɤɨɜɨɦ� ɜɨɡɪɚɫɬɟ� ɫ� ɭɱɟɬɨɦ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ�� ɚ� ɬɚɤɠɟ�
ɜɵɹɜɥɟɧɢɟ� ɩɨɪɚɠɟɧɢɹ� ɨɪɝɚɧɨɜ�ɦɢɲɟɧɢɣ�� ɜɥɢɹɸɳɢɯ� ɧɚ� ɩɪɨɝɧɨɡ�
ɬɟɱɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɬɚɤɬɢɤɭ� ɜɟɞɟɧɢɹ� ɬɚɤɢɯ� ɩɚɰɢɟɧɬɨɜ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɮɚɤɬɨɪɵ� ɪɢɫɤɚ� ɢ� ɩɨɪɚɠɟɧɢɟ� ɨɪɝɚɧɨɜ�
ɦɢɲɟɧɟɣ� ɫɪɟɞɢ� ɞɟɬɟɣ� ɫ� ɚɪɬɟɪɢɚɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ȼɫɟɝɨ�ɨɛɫɥɟɞɨɜɚɧɨ����ɩɨɞɪɨɫɬɤɨɜ���±���ɥɟɬ��ɧɚɯɨɞɢɜɲɢɯɫɹ�
ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɈȾɄȻ� ɝ�� ɋɦɨɥɟɧɫɤɚ�� ɭ� ɤɨɬɨɪɵɯ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�
ɩɟɪɜɢɱɧɚɹ�ɚɪɬɟɪɢɚɥɶɧɚɹ�ɝɢɩɟɪɬɟɧɡɢɹ��ɉȺȽ���ɉɪɟɨɛɥɚɞɚɥɢ�ɦɚɥɶɱɢɤɢ�
±������ɋ�ȺȽ�,�ɫɬ��ɛɵɥɨ����ɩɨɞɪɨɫɬɤɚ��������ɫ�ȺȽ�,,�ɫɬ��±����ɱɟɥɨɜɟɤ�
������� ɉɨ� ɫɬɟɩɟɧɢ� ɪɢɫɤɚ� ȺȽ�� ɜɵɫɨɤɢɣ� ɪɢɫɤ� ±� ɭ� ��� ɩɨɞɪɨɫɬɤɨɜ�
������ ɢ� ɧɢɡɤɢɣ� ɪɢɫɤ� ±� ɭ� ��� ɱɟɥɨɜɟɤ� ������� ȼɫɟɦ� ɞɟɬɹɦ� ɩɪɨɜɟɞɟɧɨ�
ɨɛɶɟɤɬɢɜɧɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ��ɨɫɦɨɬɪ�ɨɤɭɥɢɫɬɨɦ��ɏɆȺȾ��ɗɄȽ��ɗɏɈɄȽ��
ɊɗȽ��ɨɩɪɟɞɟɥɟɧɢɟ�ɆȺɍ��Ɋɟɡɭɥɶɬɚɬɵ��Ɉɬɹɝɨɳɟɧɧɚɹ�ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ�
ɩɨ�ȺȽ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɜ������Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɫɥɟɞɭɸɳɢɟ�ɜɪɟɞɧɵɟ�
ɩɪɢɜɵɱɤɢ��ɜ�����ɫɥɭɱɚɟɜ�ɤɭɪɢɥ�ɨɬɟɰ�ɢ�ɜ�����±�ɦɚɬɶ��ɋɪɟɞɢ�ɞɟɬɟɣ�ɫ�
ȺȽ�ɤɭɪɢɥɢ�ɬɨɥɶɤɨ�����Ɉɬɹɝɨɳɟɧɧɨɟ�ɬɟɱɟɧɢɟ�ɩɟɪɢɧɚɬɚɥɶɧɨɝɨ�ɩɟɪɢɨɞɚ��
ɚɫɮɢɤɫɢɹ� ɩɥɨɞɚ� ɛɵɥɚ� ɜ� ���� ɬɨɤɫɢɤɨɡ� ��ɣ� ɩɨɥɨɜɢɧɵ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
±� ɜ� ���� ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɟ� ɪɨɞɵ� ±� ɜ� ��� ɫɥɭɱɚɟɜ�� Ɏɢɡɢɱɟɫɤɚɹ�
ɚɤɬɢɜɧɨɫɬɶ�ɞɟɬɟɣ�ɛɵɥɚ�ɫɧɢɠɟɧɚ��Ⱦɟɬɢ�ɱɚɫɬɨ�ɢɦɟɥɢ�ɜɵɫɨɤɭɸ�ɫɬɟɩɟɧɶ�
ɞɢɫɝɚɪɦɨɧɢɱɧɨɝɨ�ɪɚɡɜɢɬɢɹ��ɂɡɛɵɬɨɱɧɚɹ�ɦɚɫɫɚ�ɬɟɥɚ�ɨɬɦɟɱɟɧɚ�ɭ�����
ɞɟɬɟɣ�� ɍ� ɞɟɬɟɣ� ɫ� ȺȽ� ,,� ɫɬ�� ɮɚɤɬɨɪɵ� ɪɢɫɤɚ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɱɚɳɟ��
ȺȽ� ɭ� ɞɟɬɟɣ� ɢ� ɩɨɞɪɨɫɬɤɨɜ�ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɤɚɤ�ɮɚɤɬɨɪ� ɪɢɫɤɚ�
ɩɨɜɪɟɠɞɟɧɢɹ� ɨɪɝɚɧɨɜ�ɦɢɲɟɧɟɣ�� ɫɟɪɞɰɚ�� ɤɪɨɜɟɧɨɫɧɵɯ� ɫɨɫɭɞɨɜ��
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɝɥɚɡ� ɢ� ɩɨɱɟɤ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ� ɫɨɫɬɨɹɧɢɹ� ɫɨɫɭɞɨɜ�
ɝɥɚɡɧɨɝɨ� ɞɧɚ� ɬɨɥɶɤɨ� ɭ� ���� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɨɬɫɭɬɫɬɜɨɜɚɥɢ� ɤɚɤɢɟ�
ɥɢɛɨ� ɢɡɦɟɧɟɧɢɹ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɨɫɶ� ɮɨɤɚɥɶɧɨɟ�
ɫɭɠɟɧɢɟ�ɚɪɬɟɪɢɢ�ɫɟɬɱɚɬɤɢ� ���������ɩɪɢ�ȺȽ� ,,� ɫɬ��ɨɧɨ�ɜɫɬɪɟɱɚɥɨɫɶ�ɜ�
�����ɚ�ɩɪɢ�ȺȽ� ,� ɫɬ��±� ɬɨɥɶɤɨ�ɭ�����ɞɟɬɟɣ��ɨɬɟɤ� ɡɪɢɬɟɥɶɧɵɯ�ɧɟɪɜɨɜ�
±�ɭ����ɩɪɢ�ȺȽ� ,,� ɫɬ��� ɪɚɫɲɢɪɟɧɢɟ�ɜɟɧ�±�ɜ�����ɫɥɭɱɚɟɜ��ɂɡɦɟɧɟɧɢɹ�
ɰɟɪɟɛɪɚɥɶɧɨɝɨ� ɫɨɫɭɞɢɫɬɨɝɨ� ɤɪɨɜɨɬɨɤɚ� �ɊɗȽ��� ɧɨɪɦɨɬɨɧɢɱɟɫɤɢɣ� ɬɢɩ�
±� ɨɬɫɭɬɫɬɜɢɟ� ɤɚɤɢɯ�ɥɢɛɨ� ɢɡɦɟɧɟɧɢɣ�� ɝɢɩɨɬɨɧɢɱɟɫɤɢɣ� ±� ɫɧɢɠɟɧɢɟ�
ɬɨɧɭɫɚ�ɜɟɧ�ɢ�ɡɚɬɪɭɞɧɟɧɢɟ�ɜɟɧɨɡɧɨɝɨ�ɨɬɬɨɤɚ��������ɝɢɩɟɪɬɨɧɢɱɟɫɤɢɣ�
±�ɫɩɚɡɦ�ɚɪɬɟɪɢɨɥ��������ɫɨɱɟɬɚɧɧɵɣ���ɫɩɚɡɦ�ɚɪɬɟɪɢɨɥ�ɢ�ɡɚɬɪɭɞɧɟɧɢɟ�
ɜɟɧɨɡɧɨɝɨ�ɨɬɬɨɤɚ���������ɉɨɫɥɟɞɧɢɣ��ɩɨ�ɜɢɞɢɦɨɦɭ��ɫɜɹɡɚɧ�ɫ�ɛɨɥɶɲɨɣ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶɸ� ɠɚɥɨɛ� ɧɚ� ɝɨɥɨɜɧɭɸ� ɛɨɥɶ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ�
ɞɚɧɧɵɯ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɟɪɞɰɚ�ɜɵɞɟɥɢɥɢ�ɫɥɟɞɭɸɳɢɟ�
ɫɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ�� ɥɨɤɚɥɶɧɚɹ� ɝɢɩɟɪɬɪɨɮɢɹ�
Ʌɀ��ɦɟɠɠɟɥɭɞɨɱɤɨɜɨɢ�ɩɟɪɟɝɨɪɨɞɤɢ�ɢɥɢ�ɡɚɞɧɟɢ�ɫɬɟɧɤɢ�Ʌɀ��±�ɭ�����
ɩɚɰɢɟɧɬɨɚ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ�� ɚ� ɬɚɤɠɟ� ɬɨɥɟɪɚɧɬɧɨɫɬɶ�
ɤ� ɮɢɡɢɱɟɫɤɢɦ� ɧɚɝɪɭɡɤɚɦ� ɫɨɯɪɚɧɹɥɢɫɶ� ɜ� ɩɪɟɞɟɥɚɯ� ɜɨɡɪɚɫɬɧɨɣ�
ɧɨɪɦɵ�� ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɩɨɱɟɤ�
ɩɨɤɚɡɚɥɨ� ɧɚɥɢɱɢɟ� ɭ� ���� ɩɨɞɪɨɫɬɤɨɜ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɭɪɨɜɧɟɣ�
ɦɢɤɪɨɚɥɶɛɭɦɢɧɭɪɢɢ� �ɫɜɵɲɟ�����ɦɤɝ�ɥ���ɤɨɬɨɪɵɟ�ɜɵɹɜɥɹɥɢɫɶ�ɭ�����
ɞɟɬɟɣ� ɫ�ȺȽ� ,� ɫɬ�� ɢ� ɜ� ����±� ɫ�ȺȽ� ,,� ɫɬ��ȼɵɜɨɞɵ��ɍ� ɜɫɟɯ� ɩɨɞɪɨɫɬɤɨɜ�

ɜɵɹɜɥɟɧɨ� ɡɧɚɱɢɦɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ȺȽ��
ɉɨɪɚɠɟɧɢɟ� ɨɪɝɚɧɨɜ�ɦɢɲɟɧɟɣ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɨɫɶ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ�
ɭ� ɞɟɬɟɣ� ɫ� ȺȽ� ,,� ɫɬ�� ɢ� ɱɚɳɟ� ɩɪɢ� ɞɥɢɬɟɥɶɧɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�� ɍ� ����
ɩɨɞɪɨɫɬɤɨɜ� ɫ� ȺȽ� ɨɬɦɟɱɟɧɵ� ɪɚɡɥɢɱɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɨɫɭɞɨɜ� ɝɥɚɡɧɨɝɨ�
ɞɧɚ�� ���� ɢɦɟɥɢ� ɢɡɦɟɧɟɧɢɹ� ɰɟɪɟɛɪɚɥɶɧɨɝɨ� ɫɨɫɭɞɢɫɬɨɝɨ� ɤɪɨɜɨɬɨɤɚ��
ɜ� ���� ɫɥɭɱɚɟɜ� ɨɬɦɟɱɚɥɚɫɶ� ɝɢɩɟɪɬɪɨɮɢɹ� Ʌɀ�� ɍ� ���� ɩɨɞɪɨɫɬɤɨɜ�
ɜɵɹɜɥɟɧɚ� ɦɢɤɪɨɚɥɶɛɭɦɢɧɭɪɢɹ� �ɫɜɵɲɟ� ���� ɦɤɝ�ɥ��� ɉɨɥɭɱɟɧɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɚɧɧɟɝɨ� ɜɵɹɜɥɟɧɢɹ�
ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ȺȽ� ɭ� ɩɨɞɪɨɫɬɤɨɜ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɩɨɜɪɟɠɞɟɧɢɹ� ɨɪɝɚɧɨɜ�ɦɢɲɟɧɟɣ� F� ɰɟɥɶɸ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ� ɪɚɧɧɟɣ�
ɢɧɜɚɥɢɞɢɡɚɰɢɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ�

$57(5,$/�+<3(57(16,21�$021*�$'2/(6&(176��5,6.�
)$&7256�$1'�'$0$*(�2)�7$5*(7�25*$16
0�$��1RYLNRYD��1�9��%DUDQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�1�%��3DVKLQVND\D
6PROHQVN�6WDWH�0HGLFDO�$FDGHP\��6PROHQVN��5XVVLD

,QWURGXFWLRQ��$UWHULDO� K\SHUWHQVLRQ� �$+�� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
SUREOHP�RI�PRGHUQ�PHGLFLQH��EHLQJ�D�VLJQL¿FDQW�UHDVRQ�RI�GLVDELOLWLHV�DQG�
GHDWKV�DPRQJ�SHUVRQV�RI�ZRUNLQJ�DJH��'XH�WR�WKDW��GLDJQRVWLFV�RI�$+�LQ�
DGROHVFHQFH��DFFRUGLQJ� WR�D�JURXS�RI� ULVN�IDFWRUV��DQG�GHWHFWLRQ�GDPDJH�
RI�SUREOHP�RUJDQV�DUH�YHU\�LPSRUWDQW��6XFK�UHPHGLHV�DUH�XVHG�WR�SUHGLFW�
WKH�FRXUVH�RI� WKH�GLVHDVH�DQG�WDFWLFV�RI� WUHDWLQJ��$LP��'HWHFW�D�JURXS�RI�
ULVN�IDFWRUV�DQG�GDPDJH�RI�SUREOHP�RUJDQV�DPRQJ�FKLOGUHQ�ZLWK�DUWHULDO�
K\SHUWHQVLRQ��0DWHULDOV�DQG�PHWKRGV�����DGROHVFHQWV�ZKR�KDYH�HOHPHQWDU\�
DUWHULDO�K\SHUWHQVLRQ��$+����LQ�WKH�DJH�EHWZHHQ����DQG����ZHUH�LQVSHFWHG��
$OO�RI�WKHP�ZHUH�WUHDWHG�DW�WKH�6PROHQVN�FLW\�&672��%R\V�������PDGH�
D� PDMRXULW\�� ��� WHHQDJHUV� KDG� DQ� $+���� ZKLFK� DPRXQW� ����� )LQDOO\��
��� FKLOGUHQ� ZLWK�$+��� FRQVWLWXWH� ����� 5DWH� RI�$+� ULVN�� ��� WHHQDJHUV�
������DUH�RQ�KLJK� ULVN�DQG����RWKHUV� ������RQ�D� ORZ�ULVN��$OO�FKLOGUHQ�
SHUIRUPHG� SK\VLFDO� H[DPLQDWLRQ�� RSKWKDOPRORJLVW� LQVSHFWLRQ�� +0$'��
(&*��HFKRFDUGLRJUDSK\��5(*��,$8�GH¿QLWLRQ��5HVXOWV��%XUGHQHG�KHUHGLW\�
ZLWK�$+�ZDV�GHWHFWHG�LQ������)ROORZLQJ�EDG�KDELWV�DUH�UHJLVWHUHG��LQ�����
RI�FDVHV�IDWKHU�ZDV�D�VPRNHU��LQ�RWKHU�����±�PRWKHU��$QG�DPRQJ�FKLOGUHQ�
ZLWK�K\SHUWHQVLRQ�RQO\����ZHUH�VPRNHUV��%XUGHQHG�GXULQJ�WKH�SHULQDWDO�
SHULRG��DVSK\[LD�RI� IHWXV�ZDV����� WR[HPLD�RI�VHFRQG�KDOI�RI�SUHJQDQF\�
±�����SUHPDWXUH� ODERU�±�����3K\VLFDO�DFWLYLW\�RI�FKLOGUHQ�ZDV�UHGXFHG��
&KLOGUHQ�PRUH� OLNHO\� WR� KDYH� KLJK� GLVKDUPRQLRXV� GHYHORSPHQW�� ([FHVV�
ERG\�ZHLJKW�ZDV�REVHUYHG�LQ�����RI�FKLOGUHQ��&KLOGUHQ�ZLWK�K\SHUWHQVLRQ�
��WEVS��ULVN�IDFWRUV�ZHUH�UHFRUGHG�PRUH�RIWHQ��+\SHUWHQVLRQ�DPRQJ�FKLOGUHQ�
DQG� DGROHVFHQWV� FDQ� EH� FRQVLGHUHG� DV� D� ULVN� IDFWRU� IRU� SUREOHP� RUJDQV¶�
GDPDJH��WKH�KHDUW��EORRG�YHVVHOV��EUDLQ��H\HV�DQG�NLGQH\V��:KLOH�VWXG\LQJ�
WKH�VWDWH�RI�UHWLQDO�YHVVHOV�RQO\�����GLGQ¶W�KDYH�DQ\�FKDQJHV��7KH�PRVW�
IUHTXHQW�ZDV�IRFDO�QDUURZLQJ�RI�UHWLQDO�DUWHULHV����������LQ�$+���VWDJH��LW�
RFFXUUHG�LQ������DQG�LQ�$+���VWDJH�RQO\�����RI�FKLOGUHQ��VZHOOLQJ�RI�WKH�
RSWLF�QHUYHV�����LQ�$+���VWDJH��H[SDQGHG�YHLQV�LQ�����RI�FDVHV��&KDQJHV�
LQ� FHUHEUDO� YDVFXODU� EORRG� ÀRZ� �5(*��� QRUPDO�SUHVVXUH�W\SH� ZLWKRXW�
DQ\� FKDQJH�� K\SRWRQLF�ORZHULQJ� WKH� WRQH� RI� YHLQV� DQG� YHQRXV� RXWÀRZ�
REVWUXFWLRQ��������K\SHUWHQVLYH�DUWHULRODU�VSDVP��������FRPELQHG�VSDVP�
RI�DUWHULROHV�DQG�YHQRXV�RXWÀRZ�REVWUXFWLRQ��������7KH�ODWWHU��DSSDUHQWO\�
DVVRFLDWHG�ZLWK�D�KLJK�SUHYDOHQFH�RI�FRPSODLQWV�RI�KHDGDFKH��'XH�WR�WKH�
HFKRFDUGLRJUDSK\� LQVSHFWLRQ�� WKH� IROORZLQJ� VWUXFWXUDO� DQG� IXQFWLRQDO�
FKDQJHV�DUH��ORFDO�OHIW�YHQWULFXODU�K\SHUWURSK\��LQWHUYHQWULFXODU�VHSWXP�DQG�
/9�SRVWHULRU�ZDOO��±�����FDVHV��)XQFWLRQDO�FDSDFLW\�DQG�H[HUFLVH�WROHUDQFH�
UHPDLQHG� ZLWKLQ� WKH� DJH� QRUP�� ,QVSHFWLRQ� RI� VWUXFWXUDO� DQG� IXQFWLRQDO�
SDUDPHWHUV� RI� WKH� NLGQH\� UHYHDOHG� WKH� SUHVHQFH� LQ� ���� RI� DGROHVFHQW�
SDWKRORJLFDO�PLFURDOEXPLQXULD�OHYHOV��RYHU�����PJ�O���ZKLFK�ZHUH�GHWHFWHG�
LQ�����RI�FKLOGUHQ�ZLWK�$+���VWDJH�DQG�����RI�$+���VWDJH�&RQFOXVLRQ��
$OO�DGROHVFHQWV�KDYH�D�VLJQL¿FDQW�QXPEHU�RI� ULVN�IDFWRUV� IRU�GHYHORSLQJ�
$+��'DPDJH�RI�SUREOHP�RUJDQV�DUH�UHFRUGHG�PRVWO\�DPRQJ�FKLOGUHQ�ZLWK�
$+���VWDJH�DQG�PRUH�IUHTXHQWO\�GXULQJ�SURORQJHG�K\SHUWHQVLRQ��,Q�����
RI�DGROHVFHQWV�ZLWK�K\SHUWHQVLRQ�PDUNHG�YDULRXV�FKDQJHV�UHWLQDO�YHVVHOV��
����KDG�FKDQJHV�LQ�FHUHEUDO�YDVFXODU�EORRG�ÀRZ��LQ�����RI�FDVHV�±�OHIW�
YHQWULFXODU�K\SHUWURSK\������RI�DGROHVFHQWV�KDG�PLFURDOEXPLQXULD��RYHU�
����PJ�O���7KH�UHVXOWV�VXJJHVW�WKH�QHɫHVVHW\�RI�ULVN�IDFWRUV¶�HDUO\�GHWHFWLRQ�
IRU�K\SHUWHQVLRQ�DPRQJ�WHHQDJHUV�DQG�WLPHO\�GLDJQRVLV�RI�SUREOHP�RUJDQ¶V�
GDPDJH�WR�SUHYHQW�HDUO\�PRUELGLW\�DQG�PRUWDOLW\�

ɂɇȾȿɄɋ�ȽȿɇȿɌɂɑȿɋɄɈɃ�ɈɌəȽɈɓȿɇɇɈɋɌɂ�ɉɈ�
ȺɌɈɉɂɑȿɋɄɂɆ�ɁȺȻɈɅȿȼȺɇɂəɆ�ɍ�ȾȿɌȿɃ�ɋ�ɊȺɁɅɂɑɇɈɃ�
ɌəɀȿɋɌɖɘ�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɕ
ɍ�Ɇ��Ɋɢɦɚɪɭɤ��Ɋ�Ⱥ��Ɂɭɛ��ɇ�ɇ��Ƚɚɪɚɫ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ʌ�Ⱥ��Ȼɟɡɪɭɤɨɜ
Ȼɭɤɨɜɢɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��ɑɟɪɧɨɜɰɵ��
ɍɤɪɚɢɧɚ
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ȼɜɟɞɟɧɢɟ�� Ȼɪɨɧɯɢɚɥɶɧɚɹ� ɚɫɬɦɚ� ɹɜɥɹɟɬɫɹ� ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɵɦ�
ɡɚɛɨɥɟɜɚɧɢɟɦ� ɫ� ɝɟɧɟɬɢɱɟɫɤɨɣ� ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɛɵɥɨ� ɨɩɪɟɞɟɥɟɧɢɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�
ɰɟɧɧɨɫɬɢ� ɢɧɞɟɤɫɚ� ɨɬɹɝɨɳɟɧɧɨɫɬɢ� ɝɟɧɟɚɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɦɧɟɡɚ�
ɩɨ� ɚɬɨɩɢɱɟɫɤɢɦ� ɡɚɛɨɥɟɜɚɧɢɹɦ� ɭ� ɞɟɬɟɣ� ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɜ�
ɩɨɞɬɜɟɪɠɞɟɧɢɢ� ɬɹɠɟɥɨɝɨ� ɩɟɪɫɢɫɬɢɪɭɸɳɟɝɨ� ɬɟɱɟɧɢɹ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɵ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫɨ� ɫɪɟɞɧɟɬɹɠɟɥɵɦ� ɜɚɪɢɚɧɬɨɦ� ɡɚɛɨɥɟɜɚɧɢɹ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɩɭɥɶɦɨɧɨɥɨɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� ɈȾɄȻ�
�ɑɟɪɧɨɜɰɵ�� ɍɤɪɚɢɧɚ�� ɫ� ɫɨɛɥɸɞɟɧɢɟɦ� ɩɪɢɧɰɢɩɨɜ� ɛɢɨɷɬɢɤɢ�
ɨɛɫɥɟɞɨɜɚɧɵ� ���� ɲɤɨɥɶɧɢɤɚ�� ɜ� ɱɚɫɬɧɨɫɬɢ�� ��� ɞɟɬɟɣ� ɫ� ɬɹɠɟɥɨɣ�
ɩɟɪɫɢɫɬɢɪɭɸɳɟɣ� ȻȺ� ɢ� ��� ɩɚɰɢɟɧɬɨɜ� ɫɨ� ɫɪɟɞɧɟɬɹɠɟɥɵɦ� ɬɟɱɟɧɢɟɦ�
ɡɚɛɨɥɟɜɚɧɢɹ� �,� ɢ� ,,� ɤɥɢɧɢɱɟɫɤɢɟ� ɝɪɭɩɩɵ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���
ȼɟɪɢɮɢɤɚɰɢɹ� ɬɹɠɟɫɬɢ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� ɦɟɠɞɭɧɚɪɨɞɧɨɣ� ɝɥɨɛɚɥɶɧɨɣ� ɢɧɢɰɢɚɬɢɜɨɣ� ɩɨ� ɞɢɚɝɧɨɫɬɢɤɟ� ɢ�
ɥɟɱɟɧɢɸ� ȻȺ� �*,1$�� ɜɟɪɫɢɢ� ����±������� Ⱥɧɚɥɢɡ� ɝɟɧɟɚɥɨɝɢɱɟɫɤɨɝɨ�
ɚɧɚɦɧɟɡɚ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɨɰɟɧɤɨɣ� ɨɬɹɝɨɳɟɧɧɨɫɬɢ� ɫɟɦɟɣɧɨɝɨ� ɚɧɚɦɧɟɡɚ�
ɚɬɨɩɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��ɜ�ɬ�ɱ��ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ��ɩɨ�ɢɧɞɟɤɫɭ�
ɨɬɹɝɨɳɟɧɧɨɫɬɢ�Ɇɚɱɭɥɢɧɨɣ�Ʌ�ɇ��ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɨɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɟɬɨɞɨɜ� ɛɢɨɫɬɚɬɢɫɬɢɤɢ�
ɢ� ɤɥɢɧɢɱɟɫɤɨɣ� ɷɩɢɞɟɦɢɨɥɨɝɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɝɟɧɟɚɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɦɧɟɡɚ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ��
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɭ� ɞɟɬɟɣ� ȱ� ɤɥɢɧɢɱɟɫɤɨɣ� ɝɪɭɩɩɵ� ɝɟɧɟɚɥɨɝɢɱɟɫɤɢɣ�
ɚɬɨɩɢɱɟɫɤɢɣ� ɚɧɚɦɧɟɡ� ɨɤɚɡɚɥɫɹ� ɨɬɹɝɨɳɟɧɧɵɦ� ɭ� ������ ɞɟɬɟɣ�� ɡɚɬɨ� ɭ�
ɲɤɨɥɶɧɢɤɨɜ�ȱȱ�ɤɥɢɧɢɱɟɫɤɨɣ�ɝɪɭɩɩɵ��ɫɨ�ɫɪɟɞɧɟɬɹɠɟɥɵɦ�ȻȺ�±�ɭ�������
ɛɨɥɶɧɵɯ� �Ɋ!������� ɍ� ɞɟɬɟɣ� ɫɨ� ɫɪɟɞɧɟɬɹɠɟɥɨɣ� ȻȺ� ɧɟɫɤɨɥɶɤɨ� ɱɚɳɟ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ� ɨɬɹɝɨɳɟɧɧɨɫɬɶ� ɚɥɥɟɪɝɨɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɦɧɟɡɚ� ɤɚɤ�
ɩɨ�ɦɚɬɟɪɢɧɫɤɨɣ� ���������ɬɚɤ�ɢ�ɩɨ�ɨɬɰɨɜɫɤɨɣ� ��������ɥɢɧɢɹɦ��ɱɟɦ�ɭ�
ɲɤɨɥɶɧɢɤɨɜ�ɫ�ɬɹɠɟɥɵɦ�ɬɟɱɟɧɢɟɦ�ɡɚɛɨɥɟɜɚɧɢɹ���������Ɋ!������ɢ�������
�Ɋ!������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���Ⱦɨɥɹ�ɞɟɬɟɣ�ɫ�ɚɬɨɩɢɱɟɫɤɨɣ�ɨɬɹɝɨɳɟɧɧɨɫɬɶɸ�
ɩɨ� ɨɛɨɢɦ� ɪɨɞɢɬɟɥɹɦ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ� ɨɤɚɡɚɥɚɫɶ� ɩɨɱɬɢ� ɨɞɢɧɚɤɨɜɨɣ�
ɢ� ɧɟ� ɩɪɟɜɵɲɚɥɚ� ���� ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɫɪɟɞɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ȱȱ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɝɪɭɩɩɵ�ɧɟɫɤɨɥɶɤɨ�ɱɚɳɟ�ɜɫɬɪɟɱɚɥɢɫɶ�ɞɟɬɢ�ɫ�ɨɬɹɝɨɳɟɧɧɵɦ�
ɝɟɧɟɚɥɨɝɢɱɟɫɤɢɦ� ɚɬɨɩɢɱɟɫɤɢɦ� ɚɧɚɦɧɟɡɨɦ�� ɬɟɧɞɟɧɰɢɹ� ɤ� ɜɵɫɲɟɦɭ�
ɢɧɞɟɤɫɭ�ɨɬɹɝɨɳɟɧɧɨɫɬɢ�ɩɨ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɨɤɚɡɚɥɚɫɶ�ɭ�ɲɤɨɥɶɧɢɤɨɜ�
,�ɝɪɭɩɩɵ�������������ɭ�ɟ��ɩɪɨɬɢɜ������������ɭ�ɟ���Ɋ!�������ɱɬɨ�ɫɜɹɡɚɧɨ�
ɫ� ɛɨɥɶɲɢɦ� ɩɪɨɰɟɧɬɨɦ� ɛɥɢɠɚɣɲɢɯ� ɪɨɞɫɬɜɟɧɧɢɤɨɜ�� ɛɨɥɟɜɲɢɯ�
ɚɬɨɩɢɱɟɫɤɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɂɧɞɟɤɫ� ɝɟɧɟɬɢɱɟɫɤɨɣ� ɨɬɹɝɨɳɟɧɧɨɫɬɢ�
ɩɨ�ɚɬɨɩɢɱɟɫɤɢɦ�ɡɚɛɨɥɟɜɚɧɢɹɦ�ɛɨɥɟɟ�����ɭ�ɟ��ɤɚɤ�ɬɟɫɬ�ɩɨ�ɩɨɞɬɜɟɪɠɞɟɧɢɸ�
ɬɹɠɟɥɨɣ� ȻȺ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� ���� ����� Ⱦɂ�
��±����� ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ� ���� ����� Ⱦɂ� ��±����� ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ�
ɰɟɧɧɨɫɬɶɸ� ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɪɟɡɭɥɶɬɚɬɚ� ���� ����� Ⱦɂ� ��±�����
ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɣ� ɰɟɧɧɨɫɬɶɸ� ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ� ɪɟɡɭɥɶɬɚɬɚ� ���� �����
Ⱦɂ���±�����ɫ�ɨɬɧɨɲɟɧɢɟɦ�ɩɪɚɜɞɨɩɨɞɨɛɢɹ�ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ�ɪɟɡɭɥɶɬɚɬɚ�
������ ɉɪɢ� ɷɬɨɦ� ɨɬɧɨɫɢɬɟɥɶɧɵɣ� ɪɢɫɤ� ɬɹɠɟɥɨɝɨ� ɩɟɪɫɢɫɬɢɪɨɜɚɧɢɹ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɫɨɫɬɚɜɢɥ����������Ⱦɂ����±������ɫ�ɫɨɨɬɧɨɲɟɧɢɟɦ�ɲɚɧɫɨɜ�
���������Ⱦɂ����±������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɬɟɧɞɟɧɰɢɹ�ɤ�ɜɵɫɲɟɦɭ�
ɢɧɞɟɤɫɭ� ɨɬɹɝɨɳɟɧɧɨɫɬɢ� ɩɨ� ɚɬɨɩɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɢ� ɨɤɚɡɚɥɚɫɶ� ɭ�
ɲɤɨɥɶɧɢɤɨɜ� ɫ� ɬɹɠɟɥɵɦ� ɜɚɪɢɚɧɬɨɦ� ɡɚɛɨɥɟɜɚɧɢɹ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ�� ɜ�
ɩɨɞɬɜɟɪɠɞɟɧɢɢ� ɬɹɠɟɥɨɣ� ȻȺ� ɞɚɧɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�ɰɟɧɧɨɫɬɶɸ��ɧɚ�ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɢɡɤɨɟ�
ɡɧɚɱɟɧɢɟ�ɨɬɧɨɲɟɧɢɹ�ɩɪɚɜɞɨɩɨɞɨɛɢɹ�
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Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɜɹɡɢ� ɧɚɬɚɥɶɧɵɯ� ɬɪɚɜɦ� ɫ� ɬɚɤɨɣ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɤɚɤ� ɞɢɫɩɥɚɡɢɹ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�
ɬɤɚɧɢ� �ȾɋɌ��� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɡɚɞɚɱɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ȼɵɹɜɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ� ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ� ɞɢɫɩɥɚɡɢɢ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ��ɇȾɋɌ��ɭ�ɞɟɬɟɣ�ɫ�ɧɚɬɚɥɶɧɨɣ�ɬɪɚɜɦɨɣ�ɲɟɣɧɨɝɨ�
ɨɬɞɟɥɚ� ɩɨɡɜɨɧɨɱɧɢɤɚ� �ɇɌɒɈɉ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ʉɥɢɧɢɤɨ�
ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɪɟɛɟɧɤɚ�����ɦɚɥɶɱɢɤɨɜ�ɢ����ɞɟɜɨɱɟɤ���Ɉɫɧɨɜɧɭɸ�ɝɪɭɩɩɭ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɫɨɫɬɚɜɢɥɢ� ��� ɪɟɛɟɧɤɚ� ɫ�ɇɌɒɈɉ�� ɝɪɭɩɩɭ� ɫɪɚɜɧɟɧɢɹ� ±� ��� ɡɞɨɪɨɜɵɯ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɰɟɧɤɚ� ɝɟɧɟɚɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɦɧɟɡɚ��
ɛɨɥɟɟ�ɩɨɥɨɜɢɧɵ�ɦɚɬɟɪɟɣ�ɢ�ɛɨɥɟɟ�ɨɞɧɨɣ�ɬɪɟɬɢ�ɨɬɰɨɜ�ɞɟɬɟɣ�ɫ�ɇɌɒɈɉ�
ɢɦɟɥɢ� ɜɧɟɲɧɢɟ� ɩɪɢɡɧɚɤɢ�ɇȾɋɌ��ȼ� ɬɨ�ɠɟ� ɜɪɟɦɹ� ɭ� ɪɨɞɢɬɟɥɟɣ� ɞɟɬɟɣ�
ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� ɱɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɜɧɟɲɧɢɯ� ɩɪɢɡɧɚɤɨɜ�
ɇȾɋɌ� ɛɵɥɚ� ɞɨɫɬɨɜɟɪɧɨ� ɧɢɠɟ� ɢ� ɧɟ� ɩɪɟɜɵɲɚɥɚ� ������ �ɪ�������� ȼ�
ɚɧɬɟɧɚɬɚɥɶɧɨɦ� ɚɧɚɦɧɟɡɟ� ɡɧɚɱɢɦɵɦɢ� ɪɢɫɤ�ɮɚɤɬɨɪɚɦɢ� ɭ� ɞɟɬɟɣ� ɫ�
ɇɌɒɈɉ� ɹɜɥɹɥɢɫɶ� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� ɫɢɧɞɪɨɦ�
ɡɚɞɟɪɠɤɢ� ɪɚɡɜɢɬɢɹ� ɩɥɨɞɚ�� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɟ� ɫɨɩɪɨɜɨɠɞɟɧɢɟ� ɢ�
ɧɚɥɢɱɢɟ� ɫɬɪɟɫɫɚ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ��ɍ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ� ɫ�
ɇɌɒɈɉ�ɜɢɡɭɚɥɶɧɨ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ����ɜɢɞɚ�ɫɬɢɝɦ�ɢɡ����ɚɧɚɬɨɦɨ�
ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ� ɡɨɧ�� Ⱦɟɬɢ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� ɢɦɟɥɢ� ɜ� ���� ɪɚɡɚ�
ɦɟɧɶɲɟ� ɦɚɥɵɯ� ɚɧɨɦɚɥɢɣ� ɪɚɡɜɢɬɢɹ�� ɇɚɢɛɨɥɶɲɚɹ� ɩɪɟɞɫɬɚɜɥɟɧɧɨɫɬɶ�
ɯɚɪɚɤɬɟɪɧɚ� ɞɥɹ� ɤɪɚɧɢɨɰɟɮɚɥɶɧɵɯ� ɮɟɧɨɜ�� ɚɧɨɦɚɥɢɣ� ɪɨɬɨɜɨɣ�
ɩɨɥɨɫɬɢ�� ɫɬɢɝɦ� ɞɢɫɷɦɛɪɢɨɝɟɧɟɡɚ� ɩɨɡɜɨɧɨɱɧɢɤɚ�� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ��
ɤɨɧɟɱɧɨɫɬɟɣ�� ɧɨɫɚ�� ɭɲɟɣ� ɢ� ɤɨɠɢ�� Ȼɨɥɟɟ� ���� ɞɟɬɟɣ� ɫ� ɧɚɬɚɥɶɧɨɣ�
ɬɪɚɜɦɨɣ� ɢɦɟɥɢ� ɝɢɩɟɪɬɟɥɨɪɢɡɦ� ɫɨɫɤɨɜ�� ɬɟɥɟɚɧɝɢɨɷɤɬɚɡɢɢ�� ɚ� ɭ�
���� ɞɟɬɟɣ� ɜɵɹɜɥɟɧ� ɜɵɫɨɤɢɣ� ɤɨɠɧɵɣ� ɩɭɩɨɤ�� ɋɪɟɞɧɟɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ�� ɩɪɢɯɨɞɹɳɢɯɫɹ� ɜ� ɫɪɟɞɧɟɦ� ɧɚ� ɨɞɧɨɝɨ�
ɪɟɛɟɧɤɚ� ɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɟ�� ±� ���������� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ±�
���������� ɱɬɨ� ɞɨɤɚɡɵɜɚɟɬ� ɜɵɫɨɤɭɸ� ɤɨɧɰɟɧɬɪɚɰɢɸ� ɮɟɧɨɜ� ɧɚ� ɨɞɧɨɝɨ�
ɪɟɛɟɧɤɚ� ɭ� ɞɟɬɟɣ� ɫ� ɇɌɒɈɉ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɩɪɨɜɟɞɟɧɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɭ� ɞɟɬɟɣ� ɫ� ɇɌɒɈɉ� ɨɬɦɟɱɟɧɵ� ɮɚɤɬɨɪɵ�
ɪɢɫɤɚ� ɜ� ɝɟɧɟɚɥɨɝɢɱɟɫɤɨɦ� ɚɧɚɦɧɟɡɟ�� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɨɩɪɟɞɟɥɹɬɶ�
ɮɨɪɦɢɪɨɜɚɧɢɟ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ�ɤ�ȾɋɌ��ɬɚɤɠɟ�ɨɬɦɟɱɟɧɚ�ɜɵɫɨɤɚɹ�
ɱɚɫɬɨɬɚ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɫɬɢɝɦ�ɞɢɫɷɦɛɪɢɨɝɟɧɟɡɚ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�
ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ�ɫɨɟɞɢɧɢɬɟɥɶɧɨ�ɬɤɚɧɧɨɝɨ�ɚɩɩɚɪɚɬɚ�

)($785(6�2)�0(6(1&+,0$/�,162/9(1&<�,1�1(:%2516�
:,7+�1$7$/�75$80$�2)�7+(�&(59,&$/�63,1(
0�,��+UDPFRYVNL\
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�$�9��.RSWVHYD
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ��:H�NQRZ�QRW�DOZD\V�WUXH�FDXVH�RI�QDWDO�LQMXULHV�LQ�FKLOGUHQ�
DQG�WKHLU�UHODWLRQVKLS�ZLWK�VXFK�D�ZLGHVSUHDG�SDWKRORJ\�DV�&7'��$LP��7R�
LGHQWLI\�IHDWXUHV�RI�XQGLIIHUHQWLDWHG�FRQQHFWLYH�WLVVXH�G\VSODVLD��8&7'��
LQ� FKLOGUHQ� ZLWK� QDWDO� WUDXPD� RI� WKH� FHUYLFDO� VSLQH� �17&6��� 0DWHULDOV�
DQG�PHWKRGV��&OLQLFDO� DQG� XQDFFRXQWHG�PHWKRGV� H[DPLQHG� ��� QHZERUQ�
FKLOGUHQ� ����ER\V� DQG����JLUOV���7KH�PDLQ�JURXS�RI� WKH� VWXG\� FRQVLVWHG�
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RI����FKLOGUHQ�ZLWK�17&6�� WKH�FRPSDULVRQ�JURXS����KHDOWK\�QHZERUQV��
5HVXOWV��$VVHVVPHQW�RI�WKH�JHQHDORJLFDO�KLVWRU\��PRUH�WKDQ�KDOI�RI�PRWKHUV�
DQG�PRUH�WKDQ�RQH�WKLUG�RI�IDWKHUV�RI�FKLOGUHQ�ZLWK�17&6�ZHUH�WKH�H[WHUQDO�
VLJQV�8&7'��$W�WKH�VDPH�WLPH�WKH�SDUHQWV�RI�FKLOGUHQ�LQ�WKH�FRPSDULVRQ�
JURXS�� WKH� IUHTXHQF\� RI� RFFXUUHQFH� RI� H[WHUQDO� VLJQV� 8&7'� ZDV�
VLJQL¿FDQWO\� ORZHU�DQG�GLG�QRW�H[FHHG��������S�������� ,Q� WKH�DQWHQDWDO�
KLVWRU\�RI�VLJQL¿FDQW�ULVN�IDFWRUV�LQ�FKLOGUHQ�ZLWK�17&6�ZHUH�IHWRSODFHQWDO�
LQVXI¿FLHQF\� V\QGURPH� IHWXV� GHYHORSPHQW�� PHGLFDO� VXSSRUW� DQG� WKH�
SUHVHQFH�RI� VWUHVV�GXULQJ�SUHJQDQF\��7KH� VXUYH\HG�FKLOGUHQ�ZLWK�17&6�
YLVXDOO\�ZHUH�IRXQG����VSHFLHV�VWLJPD�RI����DQDWRPLF�WRSRJUDSKLF�]RQHV��
&KLOGUHQ�LQ�WKH�FRPSDULVRQ�JURXS�ZHUH�����WLPHV�OHVV�RI�VPDOO�DQRPDOLHV�
RI� GHYHORSPHQW�� 7KH� ODUJHVW� UHSUHVHQWDWLRQ� ZDV� FUDQLRFHSKDOLFXV� IHQ��
DQRPDOLHV� RI� WKH� RUDO� FDYLW\�� VWLJPD� GLVHPEU\RJHQHVLV� RI� VSLQH�� FKHVW��
OLPEV��QRVH��HDUV�DQG�VNLQ��0RUH�WKDQ�����RI�FKLOGUHQ�ZLWK�QDWDO�WUDXPD�KDG�
K\SHUWHORULVP�QLSSOH��WHODQJLHFWDVLD�DQG�����UHYHDOHG�D�KLJK�VNLQ�QDYHO��
7KH�DYHUDJH�QXPEHU�RI�SKHQRW\SLF�WUDLWV��SHU�RQH�FKLOG�LQ�WKH�PDLQ�JURXS�
RI� ���������� LQ� WKH�JURXS�RI� FRPSDULVRQ�±������������ZKLFK�SURYHV� WKH�
KLJK�FRQFHQWUDWLRQ�RI�IDQV�SHU�FKLOG�LQ�FKLOGUHQ�ZLWK�17&6��&RQFOXVLRQ��
7KXV��WKLV�VWXG\�VKRZHG�WKDW�FKLOGUHQ�ZLWK�17&6�DGYHUVH�ULVN�IDFWRUV�LQ�
WKH�IDPLO\�KLVWRU\��ZKLFK�PD\�GHWHUPLQH�WKH�IRUPDWLRQ�RI�D�SUHGLVSRVLWLRQ�
WR� D�&7'�� DOVR�QRWHG� D�KLJK� LQFLGHQFH�RI� VWLJPD�GLVHPEU\RJHQHVLV� WKDW�
GHPRQVWUDWHG�WKH�LQDGHTXDF\�RI�WKH�FRQQHFWLYH�WLVVXH�ZRYHQ�DSSDUDWXV�

ɎɈɋɎɈɅɂɉɂȾɇɕɃ�ɋɈɋɌȺȼ�ɊȺɁȼɂȼȺɘɓȿȽɈɋə�
ɆɈɁȽȺ�ɂ�ȿȽɈ�ɂɁɆȿɇȿɇɂə�ɉɊɂ�ɗɄɋɉɊȿɆȿɇɌȺɅɖɇɈɃ�
ȽɂɉɈɄɋɂɂ�ɉɅɈȾȺ
ɑ�Ʉ��ɋɨɛɢɪɠɚɧɨɜɚ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ɂ�Ɋ��ɏɚɣɛɭɥɢɧɚ�
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɋɨɝɥɚɫɧɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ�� ɜ� ɧɨɪɦɚɥɶɧɨɦ� ɦɨɡɝɟ�
ɱɟɥɨɜɟɤɚ� ɥɢɩɢɞɧɵɣ� ɫɨɫɬɚɜ� ɤɥɟɬɨɱɧɵɯ� ɦɟɦɛɪɚɧ� �� ɝɥɚɜɧɵɯ� ɬɢɩɨɜ�
ɤɥɟɬɨɤ� ɫɟɪɨɝɨ� ɜɟɳɟɫɬɜɚ� ɫɯɨɠ�� ɧɟɫɤɨɥɶɤɨ� ɨɬɥɢɱɚɹɫɶ� ɨɬ� ɬɚɤɨɜɨɝɨ� ɜ�
ɨɥɢɝɨɞɟɧɞɪɨɝɥɢɢ� ɛɟɥɨɝɨ� ɜɟɳɟɫɬɜɚ�� ɍɞɢɜɢɬɟɥɶɧɨ�� ɧɨ� ɚɛɫɨɥɸɬɧɨ�
ɪɚɡɧɵɟ� ɭɱɚɫɬɤɢ� ɦɨɡɝɚ� ±� ɤɨɪɚ�� ɛɚɡɚɥɶɧɵɟ� ɝɚɧɝɥɢɢ�� ɦɨɡɠɟɱɨɤ�� ɩɪɢ�
ɹɜɧɵɯ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɪɚɡɥɢɱɢɹɯ� ɢɦɟɸɬ�
ɩɨɱɬɢ� ɢɞɟɧɬɢɱɧɵɣ�ɮɨɫɮɨɥɢɩɢɞɧɵɣ� �ɎɅ�� ɫɨɫɬɚɜ�� ɩɪɢɱɟɦ�ɧɟ� ɬɨɥɶɤɨ�
ɜ� ɫɨɨɬɧɨɲɟɧɢɢ� ɮɪɚɤɰɢɣ� �ɎɅ��� ɧɨ� ɢ� ɢɯ� ɠɢɪɧɨ�ɤɢɫɥɨɬɧɨɝɨ� ɫɩɟɤɬɪɚ�
�5�� %DJHQKROP� HW� DO�� ������ ,��:LVZHGHO� HW� DO�� ������� ɗɬɨ� ɩɨɫɥɭɠɢɥɨ�
ɨɫɧɨɜɚɧɢɟɦ� ɞɥɹ� ɢɡɭɱɟɧɢɹ� ɬɨɬɚɥɶɧɵɯ� ɝɨɦɨɝɟɧɚɬɨɜ� ɦɨɡɝɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼ� ɫɜɹɡɢ� ɫ� ɬɟɦ�� ɱɬɨ� ɩɪɢ� ɝɢɩɨɤɫɢɢ� ɩɥɨɞɚ� ɮɚɤɬɨɪɵ��
ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɨɬɫɪɨɱɟɧɧɨɦɭ� ɩɨɪɚɠɟɧɢɸ� ɧɟɣɪɨɧɨɜ�� ɤɨɬɨɪɨɟ�
ɹɜɥɹɟɬɫɹ�ɩɪɢɱɢɧɨɣ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɞɟɮɟɤɬɚ��ɢɡɭɱɟɧɵ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɰɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɢɥɨɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɢɡɦɟɧɟɧɢɣ�
ɎɅ� ɫɩɟɤɬɪɚ� ɦɨɡɝɨɜɨɣ� ɬɤɚɧɢ� ɜ� ɩɨɫɬɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ� ɜ� ɧɨɪɦɟ� ɢ�
ɩɪɢ� ɝɢɩɨɤɫɢɢ� ɩɥɨɞɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�ɩɪɨɜɟɞɟɧɨ�ɩɪɢ�ɯɪɨɧɢɱɟɫɤɨɣ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ�ɝɢɩɨɤɫɢɢ��
ɤɨɬɨɪɚɹ� ɫɨɡɞɚɜɚɥɚɫɶ� ɩɭɬɟɦ� ɚɞɚɩɬɚɰɢɢ� ɛɟɪɟɦɟɧɧɵɯ� ɤɪɵɫ�ɫɚɦɨɤ� ɤ�
ɯɪɨɧɢɱɟɫɤɨɣ� ɝɢɩɨɛɚɪɢɱɟɫɤɨɣ� ɝɢɩɨɤɫɢɢ�� ɉɨɫɥɟ� ɪɨɞɨɜ� ɩɪɨɢɡɜɟɞɟɧɨ�
ɨɛɫɥɟɞɨɜɚɧɢɟ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɤɪɵɫɹɬ�� ɩɪɢ� ɪɨɠɞɟɧɢɢ�� ɧɚ� ��� ��� ���
��� ���� ���� ��� ɞɧɢ� ɠɢɡɧɢ�� ȼ� ɝɨɦɨɝɟɧɚɬɚɯ� ɦɨɡɝɚ� ɢɫɫɥɟɞɨɜɚɥɢ� ɨɛɳɢɟ�
ɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ� ɎɅ�� ɗɤɫɬɪɚɤɰɢɸ� ɨɛɳɢɯ� ɥɢɩɢɞɨɜ� ɩɪɨɜɨɞɢɥɢ�
ɩɨ� Ɏɨɥɱɭ� ɫ� ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ� Ʉɟɣɬɫ� Ɇ��� ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɎɅ�
ɩɪɨɜɨɞɢɥɢ�ɦɟɬɨɞɨɦ�ɬɨɧɤɨɫɥɨɣɧɨɣ�ɯɪɨɦɚɬɨɝɪɚɮɢɢ��Ʉɨɥɢɱɟɫɬɜɨ�ɨɛɳɢɯ�
ɎɅ� ɢ� ɢɯ� ɨɬɞɟɥɶɧɵɯ� ɮɪɚɤɰɢɣ� ɨɩɪɟɞɟɥɹɥɢ� ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɮɨɫɮɨɪɚ�
ɩɨ� ȼɚɫɶɤɨɜɫɤɨɦɭ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɚɡɜɢɬɢɟ� ɦɨɡɝɚ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɩɪɢɪɨɫɬɨɦ� ɤɥɟɬɨɱɧɨɣ� ɦɚɫɫɵ�� ɧɚɱɢɧɚɹ� ɫɨ� ��ɣ� ɧɟɞɟɥɢ� ɠɢɡɧɢ�� ɧɚ�
ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɩɪɨɝɪɟɫɫɢɜɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɫɭɦɦɚɪɧɵɯ�
ɎɅ�� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ�
ɮɪɚɤɰɢɣ�ɎɅ��ɋɪɨɤɢ�ɞɨɫɬɨɜɟɪɧɨɝɨ� ɭɜɟɥɢɱɟɧɢɹ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɎɅ�
ɪɚɡɥɢɱɧɵ�� ɢɡɦɟɧɹɹɫɶ� ɜ� ɪɹɞɭ�� ɥɢɡɨɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧ� �ɅɎɏ�� ±� ��ɟ�
ɫɭɬɤɢ�� ɮɨɫɮɚɬɢɞɢɥɫɟɪɢɧ� �Ɏɋ�� ɢ� ɮɨɫɮɚɬɢɞɢɥɢɧɨɡɢɬɨɥ� �Ɏɂ�� ±� ��ɢ�
ɫɭɬɤɢ�� ɮɨɫɮɚɬɢɞɢɥɷɬɚɧɨɥɚɦɢɧ� �ɎɗȺ��� ɫɮɢɧɝɨɦɢɟɥɢɧ� �ɋɎɆ�� ±� ��ɟ�
ɫɭɬɤɢ�� ɮɨɫɮɚɬɢɞɧɚɹ� ɤɢɫɥɨɬɚ� �ɎɄ�� ±� ��ɟ� ɫɭɬɤɢ�� ɤɚɪɞɢɨɥɢɩɢɧ� �ɄɅ��
±� ���ɟ� ɫɭɬɤɢ��ɮɨɫɮɚɬɢɞɢɥɯɨɥɢɧ� �Ɏɏ�� ±� ���ɟ� ɫɭɬɤɢ��ɋɭɦɦɚɪɧɵɟ�ɎɅ�
ɞɨɫɬɨɜɟɪɧɨ�ɭɜɟɥɢɱɢɜɚɸɬɫɹ��ɧɚɱɢɧɚɹ�ɫ���ɞɧɹ��ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɪɨɫɬɨɦ�
ɤɨɥɢɱɟɫɬɜɚ� Ɏɏ� ɢ� ɎɗȺ�� Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɎɅ� ɧɟ� ɜɫɟɝɞɚ�
ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɭɜɟɥɢɱɟɧɢɸ�ɢɯ�ɦɨɥɹɪɧɨɣ�ɞɨɥɢ� �����Ɍɚɤ��ɭɜɟɥɢɱɟɧɢɟ�
ɚɛɫɨɥɸɬɧɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ�Ɏɏ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɭɦɟɧɶɲɟɧɢɟɦ�ɟɝɨ�ɞɨɥɢ�
ɜ�ɫɨɫɬɚɜɟ�ɎɅ�ɦɟɦɛɪɚɧ�ɧɟɣɪɨɰɢɬɨɜ�ɫ�������������ɩɪɢ�ɪɨɠɞɟɧɢɢ�ɞɨ�
������������ ɤ� ���ɦɭ� ɞɧɸ� ɠɢɡɧɢ�� ɋɨɞɟɪɠɚɧɢɟ� ɋɎɆ� ɧɚ� ���ɣ� ɞɟɧɶ�
ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɜ������ɪɚɡɚ�ɤɨɥɢɱɟɫɬɜɟɧɧɨ�ɢ�ɜ������ɪɚɡ�±�ɤɚɱɟɫɬɜɟɧɧɨ��
Ⱥɛɫɨɥɸɬɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɎɗȺ� ɨɬ� ɦɨɦɟɧɬɚ� ɪɨɠɞɟɧɢɹ� ɤ� ���ɦɭ� ɞɧɸ�
ɜɨɡɪɚɫɬɚɟɬ�ɜ������ɪɚɡɚ�� ɬɨɝɞɚ�ɤɚɤ�ɟɝɨ�ɞɨɥɹ�� ɫɨɫɬɚɜɥɹɹ�ɩɪɢ�ɪɨɠɞɟɧɢɢ�

������������� ɞɨɫɬɨɜɟɪɧɨ� ɧɟ� ɢɡɦɟɧɹɟɬɫɹ� ɞɨ� ��ɝɨ� ɞɧɹ� ɠɢɡɧɢ�� ɉɪɢ�
ɝɢɩɨɤɫɢɢ� ɩɥɨɞɚ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɬɨɪɦɨɠɟɧɢɟ� ɫɢɧɬɟɡɚ� Ɏɏ� ɢ� Ɏɂ�� ɎɗȺ�
ɧɚ� ɮɨɧɟ� ɭɜɟɥɢɱɟɧɢɹ� ɭɪɨɜɧɹ� ɅɎɏ� ɜɨ� ɜɫɟ� ɫɪɨɤɢ� ɧɚɛɥɸɞɟɧɢɹ�� ɱɬɨ�
ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɡɚɦɟɞɥɟɧɢɟ� ɪɨɫɬɚ� ɢ� ɫɨɡɪɟɜɚɧɢɹ� ɦɨɡɝɚ�� ɍɜɟɥɢɱɟɧɢɟ�
ɤɨɥɢɱɟɫɬɜɚ�ɋɎɆ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɨɪɦɵ��ɧɚɛɥɸɞɚɟɦɨɟ�ɩɪɢ�ɝɢɩɨɤɫɢɢ��
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ� ɡɚɞɟɪɠɤɟ�ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ�ɤɥɟɬɨɤ��Ⱦɨɫɬɨɜɟɪɧɨɟ�
ɫɧɢɠɟɧɢɟ�Ɏɋ��ɧɚɱɢɧɚɹ�ɫ�ɩɟɪɜɵɯ�ɫɭɬɨɤ�ɩɨɫɥɟ�ɪɨɠɞɟɧɢɹ�ɢ�ɫɧɢɠɟɧɢɟ�
ɄɅ�ɧɚ����ɟ�ɫɭɬɤɢ��ɫɨɯɪɚɧɹɸɳɟɟɫɹ�ɞɨ����ɝɨ�ɞɧɹ�ɠɢɡɧɢ��ɭɤɚɡɵɜɚɸɬ�ɧɚ�
ɝɢɛɟɥɶ� ɧɟɣɪɨɧɨɜ�� ȼɵɜɨɞɵ�� Ⱦɢɧɚɦɢɤɚ� ɎɅ� ɫɩɟɤɬɪɚ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɩɟɪɟɫɬɪɨɣɤɚɯ� ɜ� ɫɨɫɬɚɜɟ� ɦɟɦɛɪɚɧ� ɜ� ɩɪɨɰɟɫɫɟ�
ɫɨɡɪɟɜɚɧɢɹ�ɦɨɡɝɚ��ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ�ɬɨɪɦɨɠɟɧɢɢ�ɫɢɧɬɟɡɚ�ɎɅ�ɧɚ��±���
ɞɟɧɶ�� ɧɚɱɚɥɟ� ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢ� ɢɧɬɟɧɫɢɜɧɨɝɨ� ɪɨɫɬɚ� ɫ� ���ɝɨ� ɞɧɹ�
ɠɢɡɧɢ��ɉɨɫɥɟ�ɩɟɪɟɧɟɫɟɧɧɨɣ�ɯɪɨɧɢɱɟɫɤɨɣ�ɝɢɩɨɤɫɢɢ�ɩɥɨɞɚ�ɢɡɦɟɧɟɧɢɹ�
ɎɅ� ɫɩɟɤɬɪɚ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɡɚɞɟɪɠɤɭ� ɫɢɧɬɟɡɚ� ɫɬɪɭɤɬɭɪɧɵɯ� ɎɅ� ɢ�
ɩɪɨɞɨɥɠɚɸɳɭɸɫɹ�ɝɢɛɟɥɶ�ɧɟɣɪɨɧɨɜ�

3+263+2/,3,'�&20326,7,21�2)�7+(�'(9(/23,1*�
%5$,1�$1'�,76�&+$1*(6�'85,1*�(;3(5,0(17$/�)(7$/�
+<32;,$
&K�.��6RELUG]KDQRYD�
6FLHQWL¿F�$GYLVRU�±�'0HG6FL�=�5��.KDLEXOLQD�
7DVKNHQW�0HGLFDO�3HGLDWULF�,QVWLWXWH��7DVKNHQW��8]EHNLVWDQ

,QWURGXFWLRQ�� $FFRUGLQJ� WR� WKH� OLWHUDWXUH�� LQ� WKH� QRUPDO� KXPDQ� EUDLQ�
OLSLG� FRPSRVLWLRQ� RI� FHOO� PHPEUDQHV� DUH� �� PDLQ� W\SHV� RI� FHOOV� RI� WKH�
JUD\�PDWWHU� LV�VLPLODU��GLIIHULQJ�VRPHZKDW� IURP�WKDW� LQ� WKH�ZKLWH�PDWWHU�
ROLJRGHQGURJOLD�� 6XUSULVLQJO\�� FRPSOHWHO\� GLIIHUHQW� DUHDV� RI� WKH� EUDLQ�
�� EDUN�� EDVDO� JDQJOLD�� FHUHEHOOXP�� ZLWK� REYLRXV� PRUSKRORJLFDO� DQG�
IXQFWLRQDO�GLIIHUHQFHV�DUH�DOPRVW�LGHQWLFDO�SKRVSKROLSLG��3/��FRPSRVLWLRQ��
DQG�QRW�RQO\�LQ�WKH�UDWLR�RI�IUDFWLRQV��3/���EXW�WKHLU�IDWW\�DFLG�VSHFWUXP��5��
%DJHQKROP�HW�DO��������,��:LVZHGHO�HW�DO���������7KLV�ZDV� WKH�EDVLV�IRU�
WKH�VWXG\�RI�WRWDO�EUDLQ�KRPRJHQDWHV��$LP��'XH�WR�WKH�IDFW�WKDW�WKH�IHWDO�
K\SR[LD� IDFWRUV� FRQWULEXWLQJ� WR�GHOD\HG�QHXURQDO�GDPDJH��ZKLFK�FDXVHV�
WKH� IRUPDWLRQ�RI�D�QHXURORJLFDO�GHIHFW�QRW�ZHOO�XQGHUVWRRG�� WKH�SXUSRVH�
RI�WKH�ZRUN�ZDV�WR�VWXG\�WKH�FKDQJHV�LQ�WKH�3/�VSHFWUXP�RI�EUDLQ�WLVVXH�LQ�
WKH�SRVWQDWDO�SHULRG�LQ�QRUPDO�DQG�IHWDO�K\SR[LD��0DWHULDOV�DQG�PHWKRGV��
7KH� H[SHULPHQWDO� UHVHDUFK� LV� FDUULHG� RXW� RQ� ZKLWH� QRW� SXUHEUHG� UDWV��
&KURQLF�LQWUD�XWHULQH�K\SR[LD�ZDV�FUHDWHG�E\�DGDSWDWLRQ�SUHJQDQW�GDPV�WR�
FKURQLF�K\SREDULF�K\SR[LD��1HZERUQ�SXSV�ZHUH�H[DPLQHG�DW�ELUWK��IRU����
��������������������GD\V�RI�OLIH��,Q�EUDLQ�KRPRJHQDWHV�WRWDO�DQG�LQGLYLGXDO�
3/� IUDFWLRQV�ZHUH� LQYHVWLJDWHG��7RWDO� OLSLGV�ZHUH� H[WUDFWHG� DFFRUGLQJ� WR�
SURFHGXUH�GHVFULEHG�E\�)ROFK�ZLWK�.HLWV� UHPDUNV��)RU� VHSDUDWLRQ�RI� WKH�
3/�IUDFWLRQV�� WKH� WRWDO�H[WUDFW�ZDV�DSSOLHG�WR� WKLQ�OD\HU�FKURPDWRJUDSK\��
'HWHUPLQDWLRQ�RI� WKH� OLSLG�SKRVSKRUXV�FRQWHQW�ZDV�GRQH�RQ�:DVNRYVN\�
PDQQHU�� 5HVXOWV�� %UDLQ� PDWXULQJ� LV� FKDUDFWHUL]HG� E\� D� FHOOXODU� JURZWK��
VLQFH� �� ZHHNV� RI� OLIH�� LW� LV� SURYHG� E\� SURJUHVVLYH� LQFUHDVH� RI� WRWDO� 3/�
DPRXQW��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�FKDQJHV�RI�WKH�LQGLYLGXDO�3/�IUDFWLRQV�
FRQWHQWV�� 7HUPV� RI� DXWKHQWLF� LQFUHDVH� RI� DQ� LQGLYLGXDO� 3/� IUDFWLRQV� DUH�
YDULRXV��FKDQJLQJ� LQ�D� VHTXHQFH�� O\VRSKRVSKDWLGLOFKROLQ� �/3&��±�RQ� WKH�
��GD\��SKRVSKDWLGLOVHULQ��36��DQG�SKRVSKDWLGLOLQRVLWRO��3,��±�RQ�WKH���GD\��
SKRVSKDWLGLOHWKDQRODPLQ� �3($��� VSK\QJRP\HOLQ� �630�� ±� RQ� WKH� �� GD\��
SKRVSKDWLF�DFLG� �3$��±�RQ� WKH���GD\��FDUGLROLSLQ� �&/��±�RQ� WKH����GD\��
SKRVSKDWLGLOFKROLQ��3&��±�RQ�WKH����GD\V��7RWDO�3/�DPRXQW�DXWKHQWLFDOO\�
LQFUHDVHG��VLQFH���GD\V��WKDW�LV�FDXVHG�E\�JURZWK�RI�3&�DQG�3($�DPRXQW��
4XDQWLWDWLYH�FKDQJHV�RI�3/�IUDFWLRQV�QRW�DOZD\V�FRUUHVSRQG�WR�LQFUHDVH�RI�
WKHLU�PRODU�����FRQFHQWUDWLRQ��6R��WKH�LQFUHDVH�RI�DEVROXWH�3&�FRQWHQW�LV�
DFFRPSDQLHG�E\�UHGXFWLRQ�RI�LWV�PRODU�����LQ�)/�FRPSRVLWLRQ�RI�QHXURQDO�
PHPEUDQHV��������������DW�ELUWK�FKDQJHV�WR�������������RQ����GD\�RI�
OLIH��630�FRQWHQWV�LQFUHDVHG�RQ����GD\�LQ�����WLPHV�TXDQWLWDWLYHO\�DQG�LQ�
����WLPHV�TXDOLWDWLYHO\��$EVROXWH�3($�DPRXQW�LQFUHDVHV�LQ�����WLPHV�IURP�
WKH���GD\�WR����GD\��ZKHUHDV�LWV�FRQFHQWUDWLRQ��ZKLFK�LV�������������DW�
ELUWK��DXWKHQWLFDOO\�GRHV�QRW�FKDQJH�XS�WR���GD\V�RI�OLIH��&KDQJHV�RI�D�3/�
VSHFWUXP�VXJJHVWV�WR�HVVHQWLDO�UHRUJDQL]DWLRQV�LQ�VWUXFWXUH�RI�PHPEUDQHV�
GXULQJ�PDWXULQJ�RI�D�EUDLQ��SK\VLRORJLFDO�EUHDNLQJ�RI�3/�V\QWKHVLV�IRU��±���
GD\�� WKH�EHJLQQLQJ�RI� LQWHQVLYH�JURZWK� DERXW����GD\V�RI� OLIH��7KHUH� DUH�
EUHDNLQJ�RI�3&��3,��3($�V\QWKHVLV��EXW�LQFUHDVH�RI�/3&�OHYHO�LQ�SRVWQDWDO�
SHULRG� DUH�REVHUYHG� DW� UDW� SXSV� DIWHU� LQWUDXWHULQH�K\SR[LD�� WKDW� VXJJHVWV�
GHOD\�RI�JURZWK�DQG�PDWXULQJ�RI�D�EUDLQ��'HOD\�RI�D�FHOOV�GLIIHUHQWLDWLRQ�
VXJJHVWV�E\�WKH�630�LQFUHDVLQJ��$XWKHQWLF�GHFUHDVH�RI�36�DPRXQW�VLQFH���
GD\�RI�OLIH�XS�WR����GD\V��GHFUHDVH�RI�./�DPRXQW�VLQFH����GD\�XS�WR����GD\V�
FRPSDUDWLYH�WR�QRUP�VSHFL¿HV�RQ�FRQWLQXHG�QHXURQDO�GHDWK��&RQFOXVLRQ��
$IWHU� LQWUDXWHULQH�K\SR[LD� WKH�FKDQJH�RI� D�3/�VSHFWUXP�VSHFLI\�D�GHOD\�
VWUXFWXUDO�3/�V\QWKHVLV�DQG�SURFHHGLQJ�QHXURQV�GHVWUXFWLRQ��%UHDNLQJ�RI�
3&�� 3,�� 3($� V\QWKHVLV�� LQFUHDVH� RI� /3&� OHYHO� LQ� SRVWQDWDO� SHULRG� DIWHU�
LQWUDXWHULQH�K\SR[LD�VXJJHVWV�GHOD\�RI�JURZWK�DQG�PDWXULQJ�RI�D�EUDLQ�DIWHU�
LQWUDXWHULQH�K\SR[LD�
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ɋɈȾȿɊɀȺɇɂȿ�ɗɋɋȿɇɐɂȺɅɖɇɕɏ�ɆɂɄɊɈɇɍɌɊɂȿɇɌɈȼ�
ȼ�ɄɊɈȼɂ�ɇɈȼɈɊɈɀȾȿɇɇɕɏ�ɋ�Ɉɑȿɇɖ�ɇɂɁɄɈɃ�ɆȺɋɋɈɃ�
ɌȿɅȺ�ɉɊɂ�ɊɈɀȾȿɇɂɂ
ɂ�ɂ��ɄDɞɵɦɨɜɚ��Ʌ�Ƚ��Ȼɨɱɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ʌ�Ƚ��Ȼɨɱɤɨɜɚ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ�ɩɢɬɚɧɢɟ�ɢ�ɞɟɮɢɰɢɬ�ɦɢɤɪɨɧɭɬɪɢɟɧɬɨɜ��
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ� ɫɟɝɨɞɧɹ�ȼɈɁ� ɤɚɤ� ɩɪɨɛɥɟɦɚ� ɝɨɥɨɞɚɧɢɹ�� ɨɤɚɡɵɜɚɸɬ�
ɩɪɹɦɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɭɪɨɜɟɧɶ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ��
ȼɥɢɹɧɢɟ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɢɥɢ� ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɫɬɢ� ɩɢɬɚɧɢɹ� ɜɨ�
ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɨɩɨɫɬɚɜɢɦɨ�ɫ�ɪɨɥɶɸ�ɝɟɧɟɬɢɱɟɫɤɢɯ�
ɮɚɤɬɨɪɨɜ� ɢ� ɚɤɬɢɜɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɢɥɢ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɬɟɪɚɬɨɝɟɧɨɜ��
Ⱦɢɫɛɚɥɚɧɫ� ɷɫɫɟɧɰɢɚɥɶɧɵɯ� ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ� ɢ� ɜɢɬɚɦɢɧɨɜ� ɜ� ɩɟɪɢɨɞ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�� ɪɨɞɨɜ�� ɥɚɤɬɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɬɪɢɝɝɟɪɧɵɦ� ɮɚɤɬɨɪɨɦ�
ɧɟɜɵɧɚɲɢɜɚɧɢɹ�� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɨɜ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ� ɩɚɬɨɥɨɝɢɢ��
ɜɩɥɨɬɶ�ɞɨ�ɩɨɪɨɤɨɜ�ɪɚɡɜɢɬɢɹ��ɭɜɟɥɢɱɢɜɚɟɬ�ɞɟɬɫɤɭɸ�ɫɦɟɪɬɧɨɫɬɶ��ȼ�ɫɜɨɸ�
ɨɱɟɪɟɞɶ��ɧɚɪɭɲɟɧɢɹ�ɜ� ɝɨɦɟɨɫɬɚɡɟ�ɷɫɫɟɧɰɢɚɥɶɧɵɯ�ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ�ɭ�
ɩɥɨɞɚ� ɢ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�� ɜ� ɫɢɥɭ� ɢɯ� ɧɟɡɪɟɥɨɫɬɢ��ɦɨɝɭɬ� ɩɪɨɹɜɥɹɬɶɫɹ�
ɪɚɡɜɢɬɢɟɦ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɩɪɢɡɧɚɤɚɦɢ� ɞɟɡɚɞɚɩɬɚɰɢɢ�� ɝɢɩɨɬɪɨɮɢɢ��
ɚɧɟɦɢɢ�ɢ�ɞɪɭɝɢɯ�ɚɥɢɦɟɧɬɚɪɧɨ�ɡɚɜɢɫɢɦɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɧɚɪɭɲɟɧɢɟɦ�
ɮɢɡɢɱɟɫɤɨɝɨ�ɢ�ɩɫɢɯɨɦɨɬɨɪɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɞɟɬɟɣ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ� ɜɡɚɢɦɨɫɜɹɡɶ� ɨɫɧɨɜɧɵɯ� ɦɢɤɪɨɧɭɬɪɢɟɧɬɨɜ� �ɠɟɥɟɡɚ�� ɦɟɞɢ��
ɰɢɧɤɚ�� ɜ� ɤɪɨɜɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫɨ� ɫɪɨɤɨɦ� ɝɟɫɬɚɰɢɢ�� ɧɚɥɢɱɢɟɦ�
ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ�ɩɚɬɨɥɨɝɢɢ�ɭ�ɦɚɬɟɪɢ��ɤɨɥɢɱɟɫɬɜɨɦ�ɪɨɞɨɜ��ɧɚɥɢɱɢɟɦ�
ɜɪɟɞɧɵɯ�ɩɪɢɜɵɱɟɤ�ɭ�ɦɚɬɟɪɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɨɞ�ɧɚɛɥɸɞɟɧɢɟ�
ɧɚɯɨɞɢɥɨɫɶ����ɩɚɪɵ�©ɦɚɬɶ�±�ɧɨɜɨɪɨɠɞɟɧɧɵɣª�ɫ���ɞɧɟɜɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɞɨ�
��ɦɟɫɹɰɚ��Ʉɪɢɬɟɪɢɟɦ�ɜɤɥɸɱɟɧɢɹ�ɜ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɛɵɥɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɟ�
ɞɟɬɢ�ɛɟɡ�ɪɚɫɫɬɪɨɣɫɬɜ�ɧɟɨɧɬɚɬɚɥɶɧɨɣ�ɚɞɚɩɬɚɰɢɢ��ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ���
ɚ�ɬɚɤɠɟ�ɧɨɜɨɪɨɠɞɟɧɧɵɟ�ɫ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɩɪɢ�ɪɨɠɞɟɧɢɢ�ɨɬ�����ɝ�ɞɨ������
ɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɰɟɧɤɚ� ɦɢɤɪɨɷɥɟɦɟɧɬɧɨɝɨ� ɫɬɚɬɭɫɚ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
�ɋX��=Q��)H���ɧɚɯɨɞɹɳɢɯɫɹ�ɧɚ�ɝɪɭɞɧɨɦ�ɜɫɤɚɪɦɥɢɜɚɧɢɢ��ɦɟɬɨɞɨɦ�ɦɚɫɫ�
ɫɩɟɤɬɪɨɦɟɬɪɢɢ� ɫɵɜɨɪɨɬɤɢ� ɤɪɨɜɢ� ɜ� ɜɨɡɪɚɫɬɟ� ��� ɫɭɬɨɤ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ�
ɭ� ���� ɞɟɬɟɣ� ɭɪɨɜɟɧɶ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ� ɧɚɯɨɞɢɥɫɹ�
ɜ� ɩɪɟɞɟɥɚɯ� ɪɟɮɟɪɟɧɬɧɵɯ� ɜɟɥɢɱɢɧ�� ɍ� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɭɪɨɜɟɧɶ�
ɦɟɞɢ��ɰɢɧɤɚ�ɧɚɯɨɞɢɥɫɹ�ɜ�ɡɧɚɱɟɧɢɢ�ɧɢɠɟ�ɩɨɪɨɝɨɜɨɝɨ�ɭɪɨɜɧɹ��ɍ�ɞɚɧɧɨɣ�
ɤɚɬɟɝɨɪɢɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ� ɫɜɹɡɶ� ɧɢɡɤɨɝɨ� ɭɪɨɜɧɹ�
ɰɢɧɤɚ��ɦɟɞɢ�ɫ�ɝɟɫɬɚɰɢɨɧɧɵɦ�ɜɨɡɪɚɫɬɨɦ��ɧɚɥɢɱɢɟɦ�ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�ɭ�ɦɚɬɟɪɢ��ɤɨɥɢɱɟɫɬɜɨɦ�ɪɨɞɨɜ��ɧɚɥɢɱɢɟɦ�ɜɪɟɞɧɵɯ�ɩɪɢɜɵɱɟɤ�
ɭ� ɦɚɬɟɪɢ�� ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡ� ɭɪɨɜɧɹ� ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ� �ɋX�� =Q�� )H�� ɜ�
ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɟ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɩɨɤɚɡɚɥ� ɡɚɜɢɫɢɦɨɫɬɶ� ɡɧɚɱɟɧɢɣ�
ɋX��=Q�ɨɬ� ɝɟɫɬɚɰɢɨɧɧɨɝɨ�ɜɨɡɪɚɫɬɚ�� ɱɟɦ�ɧɢɠɟ� ɝɟɫɬɚɰɢɨɧɧɵɣ�ɜɨɡɪɚɫɬ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɬɟɦ� ɱɚɳɟ�ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɩɨɪɨɝɨɜɵɦ�
ɜɟɥɢɱɢɧɚɦ�ɭɤɚɡɚɧɧɵɯ�ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ��ɍɪɨɜɟɧɶ�ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ�ɧɟ�
ɡɚɜɢɫɢɬ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɪɨɞɨɜ�ɢɥɢ�ɧɚɥɢɱɢɹ�ɜɪɟɞɧɵɯ�ɩɪɢɜɵɱɟɤ�ɭ�ɦɚɬɟɪɢ�
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,QWURGXFWLRQ�� 8QEDODQFHG� QXWULWLRQ� DQG� PLFURQXWULHQW� GH¿FLHQFLHV��
FRQVLGHUHG�FXUUHQWO\�E\�:+2�DV�D�SUREOHP�RI� VWDUYDWLRQ��KDYH�D�GLUHFW�
LPSDFW�RQ�PRUELGLW\�DQG�PRUWDOLW\�RI�SRSXODWLRQ��(IIHFW�RI�LQVXI¿FLHQW�RU�
XQEDODQFHG�GLHW�GXULQJ�SUHJQDQF\�FDQ�EH�FRPSDUHG�ZLWK�WKH�UROH�RI�JHQHWLF�
IDFWRUV�DQG�DFWLYH�FKHPLFDO�RU�LQIHFWLRXV�WHUDWRJHQV��,PEDODQFH�RI�HVVHQWLDO�
PLFURQXWULHQWV�DQG�YLWDPLQV�GXULQJ�SUHJQDQF\��FKLOGELUWK�DQG�ODFWDWLRQ�LV�
D� WULJJHU� IDFWRU� IRU�PLVFDUULDJH�� LQWUDXWHULQH� SDWKRORJ\� RI� YDULRXV� NLQGV�
LQFOXGLQJ� PDOIRUPDWLRQV�� LQFUHDVHV� EDELHV¶� PRUWDOLW\�� ,Q� WKHLU� WXUQ�� WKH�
GLVWXUEDQFHV� RI� HVVHQWLDO�PLFURQXWULHQWV� LQ� WKH� KRPHRVWDVLV� RI� WKH� IHWXV�
DQG� WKH� QHZERUQ�� GXH� WR� WKHLU� LPPDWXULW\�� FDQ� FDXVH� WKH� GHYHORSPHQW�
RI� GLVHDVHV�� V\PSWRPV� RI� PDODGMXVWPHQW�� PDOQXWULWLRQ�� DQHPLD� DQG�
RWKHU� QXWULWLRQ�UHODWHG� GLVHDVHV�� LPSDLUHG� SK\VLFDO� DQG� SV\FKRPRWRU�
GHYHORSPHQW� RI� EDELHV� �$LP�� 7R� DVVHVV� WKH� FRUUHODWLRQ� RI� HVVHQWLDO�
PLFURQXWULHQWV� �LURQ�� FRSSHU�� ]LQF�� LQ� WKH� EORRG� RI� QHZERUQV� DFFRUGLQJ�
WR� JHVWDWLRQDO� DJH�� H[WUDJHQLWDO� SDWKRORJ\� RI� WKH�PRWKHU�� WKH� QXPEHU� RI�
ELUWKV�� EDG� KDELWV��0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\� LQYROYHG� ��� SDLUV�
RI�©PRWKHU�±�LQIDQWª�DJHG�IURP���GD\V�XS�WR���PRQWK��,QFOXVLRQ�FULWHULD�
ZHUH�QHZERUQV�ZLWKRXW�QHRQDWDO�DGDSWDWLRQ�GLVRUGHUV��FRQWURO�JURXS���DV�
ZHOO�DV�LQIDQWV�ZLWK�ELUWK�ZHLJKW�IURP�����JUDPV�WR������JUDPV��5HVXOWV��
$VVHVVPHQW�RI�PLFURHOHPHQW�VWDWXV�RI�WKH�EUHDVWIHG�QHZERUQV��&X��=Q��)H��
XVLQJ�WKH�PDVV�VSHFWURPHWU\�PHWKRG�RI�EORRG�VHUXP�DW�WKH�DJH�RI����GD\V�
VKRZHG� WKDW�����RI�EDELHV�KDG� WKH� OHYHO�RI� WKHVH�PLFURHOHPHQWV�ZLWKLQ�

WKH� UHIHUHQFH�YDOXHV��7KH� OHYHO� RI� FRSSHU�� ]LQF�RI� ���RI� QHZERUQV�ZDV�
EHORZ� WKH� WKUHVKROG�� ,Q� WKLV� FDWHJRU\� RI� LQIDQWV� WKH� FRUUHODWLRQ� EHWZHHQ�
WKH�ORZ�OHYHO�RI�]LQF��FRSSHU�DQG�JHVWDWLRQDO�DJH��H[WUDJHQLWDO�SDWKRORJ\�
RI�WKH�PRWKHU��WKH�QXPEHU�RI�ELUWKV��EDG�KDELWV�ZDV�DQDO\]HG��&RQFOXVLRQ��
$QDO\VLV� RI� PLFURHOHPHQWV� �&X�� =Q�� )H�� LQ� WKH� VWXG\� JURXS� RI� LQIDQWV�
VKRZHG� WKH�GHSHQGHQFH�RI� WKH�YDOXHV�RI�&X��=Q�RQ�JHVWDWLRQDO� DJH�� WKH�
ORZHU�WKH�JHVWDWLRQDO�DJH�RI�LQIDQWV��WKH�PRUH�RIWHQ�D�WHQGHQF\�WR�WKUHVKROG�
YDOXHV�RI�WKH�PLFURQXWULHQWV��7KH�OHYHO�RI�PLFURQXWULHQWV�GRHV�QRW�GHSHQG�
RQ�WKH�QXPEHU�RI�ELUWKV�RI�WKH�PRWKHU�RU�KHU�KDYLQJ�EDG�KDELWV�

ȼɅɂəɇɂȿ�ɁȺɇəɌɂɃ�ȼ�ɒɄɈɅȿ�ɆȺɌȿɊɂɇɋɌȼȺ�
ɇȺ�ɎɈɊɆɂɊɈȼȺɇɂȿ�ȾɈɆɂɇȺɇɌɕ�ȽɊɍȾɇɈȽɈ�
ȼɋɄȺɊɆɅɂȼȺɇɂə�ɍ�ɄɈɊɆəɓɂɏ�ɆȺɌȿɊȿɃ
ɇ�Ⱥ��Ȼɟɥɹɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɉ�ɋ��ɉɚɧɢɧɚ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼɚɠɧɵɦ� ɷɥɟɦɟɧɬɨɦ� ɭɫɩɟɲɧɨɝɨ� ɧɚɥɚɠɢɜɚɧɢɹ�
ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɞɨɦɢɧɚɧɬɵ�
ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɟɳɟ� ɞɨ� ɪɨɠɞɟɧɢɹ� ɪɟɛɟɧɤɚ�� ɫɨɜɦɟɫɬɧɨɟ�
ɩɪɟɛɵɜɚɧɢɟ� ɦɚɬɟɪɢ� ɢ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ� ɪɟɛɟɧɤɚ� ɫɪɚɡɭ� ɩɨɫɥɟ� ɪɨɞɨɜ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɢɬɶ�ɦɟɬɨɞɨɦ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɭɪɨɜɟɧɶ�ɡɧɚɧɢɣ�
ɠɟɧɳɢɧ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɞɨ� ɢ� ɩɨɫɥɟ� ɡɚɧɹɬɢɣ�
ɜ� ɲɤɨɥɟ� ɦɚɬɟɪɢɧɫɬɜɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɛɚɡɟ� ȽɍɁ� ©ɉɐª� ɝ��
ɋɚɪɚɬɨɜɚ� ɩɪɨɜɨɞɢɥɨɫɶ� ɚɧɨɧɢɦɧɨɟ� ɚɧɤɟɬɢɪɨɜɚɧɢɟ� ���� ɠɟɧɳɢɧ� ɩɨ�
ɜɨɩɪɨɫɚɦ�ɝɪɭɞɧɨɝɨ�ɜɫɤɚɪɦɥɢɜɚɧɢɹ��Ⱥɧɤɟɬɚ�ɫɨɫɬɨɹɥɚ�ɢɡ�ɞɜɭɯ�ɱɚɫɬɟɣ��
ɩɪɚɤɬɢɱɟɫɤɨɣ�ɢ�ɬɟɨɪɟɬɢɱɟɫɤɨɣ��ɡɚɩɨɥɧɟɧɢɟ�ɝɪɚɮ�ɚɧɤɟɬɵ�ɩɪɨɜɨɞɢɥɨɫɶ�
ɧɚ� ��ɢ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɪɨɞɨɜ� �ɞɨ� ɲɤɨɥɵ� ɦɚɬɟɪɢɧɫɬɜɚ��� ɩɨɫɥɟ� ɚɧɚɥɢɡɚ�
ɞɚɧɧɵɯ��ɩɨɥɭɱɟɧɧɵɯ�ɢɡ�ɚɧɤɟɬɵ��ɧɚ���ɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɪɨɞɨɜ�ɞɥɹ�ɠɟɧɳɢɧ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɲɤɨɥɚ�ɦɚɬɟɪɟɣ��ɜ�ɤɨɬɨɪɨɣ�ɩɨɞɪɨɛɧɨ�ɨɫɜɟɳɚɥɢɫɶ�ɨɫɧɨɜɧɵɟ�
ɦɨɦɟɧɬɵ� ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɢ� ɛɵɥɢ� ɞɚɧɵ� ɩɪɚɤɬɢɱɟɫɤɢɟ�
ɪɟɤɨɦɟɧɞɚɰɢɢ� ɩɨ� ɩɪɚɜɢɥɶɧɨɦɭ� ɤɨɪɦɥɟɧɢɸ� ɪɟɛɟɧɤɚ� ɝɪɭɞɶɸ� ɫ�
ɭɱɟɬɨɦ� ɜɵɹɜɥɟɧɧɵɯ� ɨɲɢɛɨɤ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɚɧɤɟɬɵ�� ɩɨɫɥɟ� ɤɨɬɨɪɨɣ�
ɠɟɧɳɢɧɵ� ɩɨɜɬɨɪɧɨ� ɡɚɩɨɥɧɹɥɢ� ɚɧɤɟɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ�
ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɢɡ� ���� ɪɟɫɩɨɧɞɟɧɬɨɜ� ɩɪɢ� ɚɧɚɥɢɡɟ� ɞɚɧɧɵɯ� ɛɨɥɶɲɭɸ�
ɱɚɫɬɶ� ɫɨɫɬɚɜɢɥɢ� ɩɨɜɬɨɪɧɨɪɨɞɹɳɢɟ�ɠɟɧɳɢɧɵ� ±� ����� ɩɟɪɜɨɪɨɞɹɳɢɟ�
ɠɟɧɳɢɧɵ�ɫɨɫɬɚɜɥɹɥɢ������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɟɪɜɨɪɨɞɹɳɢɯ�ɠɟɧɳɢɧ�
ɫɨɫɬɚɜɢɥ� ��±��� ɥɟɬ� ��������� ɩɨɜɬɨɪɧɨɪɨɞɹɳɢɯ� ±� ��±��� ɥɟɬ� �������
ɍɪɨɜɟɧɶ� ɨɛɪɚɡɨɜɚɧɢɹ� ɠɟɧɳɢɧ� ɪɚɫɩɪɟɞɟɥɹɥɫɹ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ��
ɫɪɟɞɧɟɟ� ɨɛɪɚɡɨɜɚɧɢɟ� ɢɦɟɥɢ� ���� ɨɩɪɨɲɟɧɧɵɯ� ɩɨɜɬɨɪɧɨɪɨɞɹɳɢɯ�
ɠɟɧɳɢɧ��ɜɵɫɲɟɟ�±������ɫɪɟɞɢ�ɩɟɪɜɨɪɨɞɹɳɢɯ�±�ɫɪɟɞɧɟɟ�ɨɛɪɚɡɨɜɚɧɢɟ�
ɢɦɟɥɢ� ������ ɨɩɪɨɲɟɧɧɵɯ�� ɜɵɫɲɟɟ� ±� ������ ɠɟɧɳɢɧ�� Ȼɨɥɶɲɭɸ�
ɱɚɫɬɶ� ɨɩɪɨɲɟɧɧɵɯ�ɠɟɧɳɢɧ� ɫɨɫɬɚɜɥɹɥɢ� ɝɨɪɨɞɫɤɢɟ�ɠɢɬɟɥɢ� ±� �������
ɉɨɫɥɟ�ɚɧɚɥɢɡɚ�ɬɟɨɪɟɬɢɱɟɫɤɨɣ�ɱɚɫɬɢ�ɚɧɤɟɬɵ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ��ɱɬɨ�����
ɨɩɪɨɲɟɧɧɵɯ�ɠɟɧɳɢɧ�ɧɟ�ɜɢɞɹɬ�ɨɫɨɛɨɣ�ɪɚɡɧɢɰɵ�ɦɟɠɞɭ�ɟɫɬɟɫɬɜɟɧɧɵɦ�
ɢ� ɢɫɤɭɫɫɬɜɟɧɧɵɦ� ɜɫɤɚɪɦɥɢɜɚɧɢɟɦ�� ���� ɪɟɫɩɨɧɞɟɧɬɨɤ� ɫɱɢɬɚɥɢ�� ɱɬɨ�
ɤɚɱɟɫɬɜɟɧɧɵɣ� ɫɨɫɬɚɜ� ɝɪɭɞɧɨɝɨ� ɦɨɥɨɤɚ� ɧɟ� ɨɬɥɢɱɚɟɬɫɹ� ɩɨ� ɫɨɫɬɚɜɭ� ɨɬ�
ɤɨɪɨɜɶɟɝɨ� ɦɨɥɨɤɚ�� Ɉ� ɩɪɟɢɦɭɳɟɫɬɜɚɯ� ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɞɥɹ�
ɦɚɬɟɪɢ�ɢɡ� ɱɟɬɵɪɟɯ�ɩɪɟɞɥɨɠɟɧɧɵɯ�ɩɪɚɜɢɥɶɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɠɟɧɳɢɧɵ�
ɨɬɜɟɱɚɥɢ� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜ� ���� ɫɥɭɱɚɟɜ�� ɷɬɨ� ɩɪɢɦɟɪɧɨ� ɤɚɠɞɵɣ�
ɜɬɨɪɨɣ� ɜɚɪɢɚɧɬ�� ȼ� ɫɥɭɱɚɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɭ� ɦɚɬɟɪɢ� ɜɨɩɪɨɫɨɜ� ɩɨ�
ɜɫɤɚɪɦɥɢɜɚɧɢɸ�ɪɟɛɟɧɤɚ� ɝɪɭɞɶɸ� ɬɨɥɶɤɨ� ����ɠɟɧɳɢɧ�ɩɪɟɞɩɨɱɥɢ�ɛɵ�
ɨɛɪɚɬɢɬɶɫɹ� ɤ�ɦɟɞɢɰɢɧɫɤɨɦɭ�ɪɚɛɨɬɧɢɤɭ�� ɬɨɝɞɚ� ɤɚɤ� ����ɨɩɪɨɲɟɧɧɵɯ�
ɠɟɧɳɢɧ�ɫɱɢɬɚɸɬ�ɧɭɠɧɵɦ�ɨɛɪɚɬɢɬɶɫɹ�ɡɚ�ɩɨɦɨɳɶɸ�ɤ�ɪɨɞɫɬɜɟɧɧɢɤɚɦ�
�ɦɚɦɟ��ɫɟɫɬɪɟ�ɢ�ɬ��ɞ����ɚ�ɨɫɬɚɜɲɢɟɫɹ�����±�ɢɫɤɚɬɶ�ɨɬɜɟɬɵ�ɧɚ�ɜɨɩɪɨɫɵ�
ɜ� ɢɧɬɟɪɧɟɬɟ�� Ⱥɧɚɥɢɡ� ɬɟɨɪɟɬɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɚɧɤɟɬ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɲɤɨɥɵ� ɦɚɬɟɪɟɣ� �ɥɟɤɰɢɢ� ɢ� ɩɪɚɤɬɢɱɟɫɤɢɟ� ɡɚɧɹɬɢɹ� ɫ� ɭɱɟɬɨɦ� ɞɚɧɧɵɯ�
ɩɟɪɜɨɝɨ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ�� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɭɪɨɜɟɧɶ� ɡɧɚɧɢɣ� ɠɟɧɳɢɧ� ɨɛ�
ɨɫɧɨɜɧɵɯ� ɦɨɦɟɧɬɚɯ� ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɩɨɜɵɫɢɥɫɹ�� Ɍɚɤ�� ɧɚ�
ɜɨɩɪɨɫ� ɨ� ɩɨɥɶɡɟ� ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɞɥɹ� ɦɚɬɟɪɢ� ɩɪɚɜɢɥɶɧɨ�
ɨɬɜɟɬɢɥɢ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ� ɠɟɧɳɢɧɵ� ������� ɉɨɥɟɡɧɨɟ� ɡɧɚɱɟɧɢɟ�
ɝɪɭɞɧɨɝɨ�ɦɨɥɨɤɚ�ɞɥɹ�ɪɟɛɟɧɤɚ�ɨɬɦɟɬɢɥɢ�����ɦɚɬɟɪɟɣ��ɱɬɨ�ɩɪɚɤɬɢɱɟɫɤɢ�
ɧɚ� ���� ɛɨɥɶɲɟ�� ɱɟɦ� ɞɨ� ɩɪɨɜɟɞɟɧɢɹ� ɡɚɧɹɬɢɣ��� ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɲɤɨɥɵ� ɦɚɬɟɪɟɣ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ� ɠɟɧɳɢɧɵ� ɨɩɪɟɞɟɥɢɥɢ� ɞɥɹ� ɫɟɛɹ��
ɱɬɨ� ɡɚ� ɢɧɬɟɪɟɫɭɸɳɟɣ� ɢɯ� ɢɧɮɨɪɦɚɰɢɟɣ� ɨɧɢ� ɛɭɞɭɬ� ɨɛɪɚɳɚɬɶɫɹ� ɤ�
ɫɩɟɰɢɚɥɢɫɬɚɦ� ±� ɜɪɚɱɚɦ�ɩɟɞɢɚɬɪɚɦ�� ɤɨɧɫɭɥɶɬɚɧɬɚɦ� ɩɨ� ɝɪɭɞɧɨɦɭ�
ɜɫɤɚɪɦɥɢɜɚɧɢɸ��ȼɵɜɨɞɵ��ɉɪɨɜɟɞɟɧɧɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨ�ɧɢɡɤɨɦ�ɭɪɨɜɧɟ�ɡɧɚɧɢɣ�ɠɟɧɳɢɧ�ɜ�ɜɨɩɪɨɫɚɯ�ɝɪɭɞɧɨɝɨ�ɜɫɤɚɪɦɥɢɜɚɧɢɹ�
ɞɨ� ɩɪɨɜɟɞɟɧɢɹ� ɲɤɨɥɵ� ɦɚɬɟɪɢɧɫɬɜɚ�� ɩɥɨɯɨɣ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ�
ɤɚɤ� ɫɪɟɞɢ� ɩɟɪɜɨɪɨɞɹɳɢɯ�� ɬɚɤ� ɢ� ɫɪɟɞɢ� ɩɨɜɬɨɪɧɨɪɨɞɹɳɢɯ� ɠɟɧɳɢɧ��
ɢ� ɨ� ɜɵɫɨɤɨɦ� ɩɪɨɰɟɧɬɟ� ɩɪɚɜɢɥɶɧɵɯ� ɨɬɜɟɬɨɜ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɲɤɨɥɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɫɥɟɞɭɟɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɩɪɨɜɟɞɟɧɢɹ�ɲɤɨɥɵ�ɦɚɬɟɪɟɣ�ɜ�ɩɟɪɢɧɚɬɚɥɶɧɵɯ�ɰɟɧɬɪɚɯ�ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�
ɨɛɪɚɡɨɜɚɧɧɨɫɬɢ� ɠɟɧɳɢɧ� ɩɨ� ɜɨɩɪɨɫɚɦ� ɝɪɭɞɧɨɝɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ� ɢ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɪɚɜɢɥɶɧɨɣ�ɞɨɦɢɧɚɧɬɵ�ɥɚɤɬɚɰɢɢ�
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7+(�,03$&7�2)�027+(5+22'¶�6&+22/�21�7+(�
)250$7,21�2)�7+(�'20,1$17�%5($67)((',1*�,1�
1856,1*�027+(56
1�Ⱥ��%HO\DHYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�Ɉ�6��ɊDQLQD
6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\��6DUDWRY��5XVVLD

,QWURGXFWLRQ�� $Q� LPSRUWDQW� HOHPHQW� LQ� WKH� VXFFHVVIXO� HVWDEOLVKPHQW� RI�
EUHDVWIHHGLQJ� LV� WKH� IRUPDWLRQ� RI� GRPLQDQW� EUHDVWIHHGLQJ� EHIRUH� ELUWK��
URRPLQJ�LQ�PRWKHU� DQG� QHZERUQ� EDE\� LPPHGLDWHO\��$LP��7R� DVVHVV� WKH�
OHYHO� RI� NQRZOHGJH� E\� VXUYH\LQJ� ZRPHQ� DERXW� EUHDVWIHHGLQJ� EHIRUH�
DQG�DIWHU�VFKRRO�PRWKHUKRRG��0DWHULDOV�DQG�PHWKRGV��ȼDVHG�RQ�*226(�
©+5&ª� 6DUDWRY� FRQGXFWHG� DQ� DQRQ\PRXV� VXUYH\� RI� ���� ZRPHQ� RQ�
EUHDVWIHHGLQJ��7KH� TXHVWLRQQDLUH� FRQVLVWHG� RI� WZR� SDUWV�� WKHRUHWLFDO� DQG�
SUDFWLFDO��¿OOLQJ�JUDSK�SUR¿OHV�SHUIRUPHG�RQ�GD\���DIWHU�ELUWK��EHIRUH�VFKRRO�
PRWKHUKRRG��DIWHU�DQDO\]LQJ�WKH�GDWD�REWDLQHG�IURP�WKH�TXHVWLRQQDLUH��DW���
GD\V�DIWHU�ELUWK�IRU�ZRPHQ�ZDV�FRQGXFWHG�VFKRRO�PRWKHUV��ZKLFK�FRYHUHG�
LQ� GHWDLO� KLJKOLJKWV� EUHDVWIHHGLQJ� DQG� ZHUH� JLYHQ� SUDFWLFDO� DGYLFH� RQ�
SURSHU�EUHDVWIHHGLQJ�EDVHG�RQ� WKH� LGHQWL¿HG�HUURUV�RQ� WKH�TXHVWLRQQDLUH��
DIWHU�ZKLFK�WKH�ZRPHQ�¿OOHG�RXW�TXHVWLRQQDLUHV�DJDLQ��5HVXOWV��7KH�VXUYH\�
VKRZHG�WKDW�RI�WKH�����UHVSRQGHQWV�LQ�WKH�DQDO\VLV�RI�GDWD��FRQVLGHUDEOH�
SDUW� RI� PXOWLSDURXV� ZRPHQ� �� ���� QXOOLSDURXV� ZRPHQ� ZDV� ����� 7KH�
DYHUDJH�DJH�RI�QXOOLSDURXV�ZRPHQ�ZDV�������\HDUV����������PXOWLSDURXV�±�
��±���\HDUV��������(GXFDWLRQDO�OHYHO�RI�ZRPHQ�ZDV�DV�IROORZV��VHFRQGDU\�
HGXFDWLRQ�KDG�����RI�PXOWLSDURXV�ZRPHQ��KLJKHU�±�����RI�QXOOLSDURXV�
�� VHFRQGDU\� HGXFDWLRQ� ZHUH� ������ RI� UHVSRQGHQWV�� KLJKHU� ±� ������ RI�
ZRPHQ��0RVW�RI�WKH�ZRPHQ�VXUYH\HG�ZHUH�XUEDQ�UHVLGHQWV�±��������$IWHU�
DQDO\VLV�RI�WKH�WKHRUHWLFDO�SDUW�RI�WKH�TXHVWLRQQDLUH��LW�ZDV�IRXQG�WKDW�����
RI�ZRPHQ�GR�QRW�VHH�PXFK�RI�D�GLIIHUHQFH�EHWZHHQ�QDWXUDO�DQG�DUWL¿FLDO�
IHHGLQJ������RI�UHVSRQGHQWV�EHOLHYHG�WKDW�WKH�TXDOLWDWLYH�FRPSRVLWLRQ�RI�
EUHDVW�PLON� GRHV� QRW� GLIIHU� LQ� FRPSRVLWLRQ� IURP� FRZ¶V�PLON��$ERXW� WKH�
EHQH¿WV� RI� EUHDVWIHHGLQJ� IRU� WKH� PRWKHU� RI� WKHVH� IRXU� FRUUHFW� FKRLFHV�
ZRPHQ�DQVZHUHG�SRVLWLYHO\�LQ�����RI�FDVHV��ZKLFK�LV�DERXW�HYHU\�RWKHU�
RSWLRQ��,Q�WKH�FDVH�RI�WKH�PRWKHU�TXHVWLRQV�DERXW�EUHDVW�IHHGLQJ��RQO\�����
RI�ZRPHQ�ZRXOG�SUHIHU�WR�FRQVXOW�D�KHDOWK�FDUH�SURIHVVLRQDO��ZKLOH�����RI�
ZRPHQ�FRQVLGHU�LW�QHFHVVDU\�WR�VHHN�KHOS�IURP�UHODWLYHV���PRWKHU��VLVWHU��
HWF����DQG�WKH�UHPDLQLQJ�����±�VHHN�DQVZHUV�WR�TXHVWLRQV�RQ�WKH�,QWHUQHW��
$QDO\VLV�RI�WKH�WKHRUHWLFDO�SDUW�RI�WKH�TXHVWLRQQDLUHV�DIWHU�VFKRRO�PRWKHUV�
�OHFWXUHV�DQG�ZRUNVKRSV�EDVHG�RQ�WKH�GDWD�RI�WKH�¿UVW�VXUYH\��VKRZHG�WKDW�
WKH� OHYHO�RI�ZRPHQ¶V�NQRZOHGJH�DERXW� WKH�PDLQ�SRLQWV�RI�EUHDVWIHHGLQJ�
LQFUHDVHG�� 6R�� WKH� TXHVWLRQ� DERXW� WKH� EHQH¿WV� RI� EUHDVWIHHGLQJ� IRU� WKH�
PRWKHU�DQVZHUHG�FRUUHFWO\�DOPRVW�DOO�ZRPHQ��������+HOSIXO�LPSRUWDQFH�
RI�EUHDVW�PLON�IRU�WKH�FKLOG�QRWHG�����RI�PRWKHUV��WKDW�DOPRVW�����PRUH�
WKDQ�EHIRUH� WKH�RFFXSDWLRQ���$IWHU�VFKRRO�PRWKHUV�DOPRVW�DOO�ZRPHQ�VHW�
IRU� WKHPVHOYHV� WKDW� WKH\�DUH� LQWHUHVWHG� LQ� WKH� LQIRUPDWLRQ� WKH\�ZLOO� WXUQ�
WR�VSHFLDOLVWV���SHGLDWULFLDQV��ODFWDWLRQ�FRQVXOWDQWV��&RQFOXVLRQ��7KLV�VWXG\�
LQGLFDWHV� D� ORZ� OHYHO� RI� DZDUHQHVV� DPRQJ� ZRPHQ� DERXW� EUHDVWIHHGLQJ�
EHIRUH�WKH�VFKRRO�PRWKHUKRRG��ODFN�RI�DZDUHQHVV�DPRQJ�ERWK�QXOOLSDURXV�
DQG� PXOWLSDURXV� ZRPHQ� DQG� DPRQJ� WKH� KLJKHVW� SHUFHQWDJH� RI� FRUUHFW�
DQVZHUV� DIWHU� VFKRRO�� 7KXV�� RQH�PXVW� FRQFOXGH� RQ� WKH� QHHG� IRU� VFKRRO�
PRWKHUV�SHULQDWDO�FHQWHUV�WR�LPSURYH�ZRPHQ¶V�HGXFDWLRQ�RQ�EUHDVWIHHGLQJ�
DQG�ODFWDWLRQ�GRPLQDQW�IRUP�FRUUHFWO\�

ɋɈɋɌɈəɇɂȿ�ɁȾɈɊɈȼɖə�ɇɈȼɈɊɈɀȾȿɇɇɕɏ�
ɌȼȿɊɋɄɈɃ�ɈȻɅȺɋɌɂ��ɉɈ�ȾȺɇɇɕɆ�ɈȻɅȺɋɌɇɈȽɈ�
ɉȿɊɂɇȺɌȺɅɖɇɈȽɈ�ɐȿɇɌɊȺ�ɂ�ɊɈȾɂɅɖɇɈȽɈ�ȾɈɆȺ�ʋ��
Ʌ��Ȼɭɬɢɲ��Ɇ��Ɏɨɤɢɧɚ��ɋ��Ʉɨɡɥɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɘ�ɋ��Ⱥɩɟɧɱɟɧɤɨ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ����� ɝ�� ɜ� Ɍɜɟɪɢ� ɧɚɱɚɥ� ɪɚɛɨɬɭ�Ɉɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɢɣ�
ɩɟɪɢɧɚɬɚɥɶɧɵɣ� ɰɟɧɬɪ� ɢɦ�� ȿ�Ɇ�� Ȼɚɤɭɧɢɧɨɣ� �ɈɄɐɉ��� ȼ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ� ɈɄɉɐ� ɹɜɥɹɟɬɫɹ� ɫɚɦɵɦ� ɫɨɜɪɟɦɟɧɧɵɦ� ɦɟɞɢɰɢɧɫɤɢɦ�
ɭɱɪɟɠɞɟɧɢɟɦ� ɪɟɝɢɨɧɚ� ɞɥɹ� ɨɤɚɡɚɧɢɹ� ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ�
ɩɨɦɨɳɢ� ɛɟɪɟɦɟɧɧɵɦ� ɠɟɧɳɢɧɚɦ� ɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɦ�� ȼ� ɈɄɐɉ�
ɞɥɹ� ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ� ɧɚɩɪɚɜɥɹɸɬɫɹ� ɠɟɧɳɢɧɵ� ɫ� ɦɚɥɵɦ� ɫɪɨɤɨɦ�
ɝɟɫɬɚɰɢɢ�� ɫ� ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɨɣ� ɢ� ɫɨɦɚɬɢɱɟɫɤɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɜɨ� ɜɪɟɦɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ��ɫ�ɜɵɹɜɥɟɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�ɩɥɨɞɚ��ɍɤɚɡɚɧɧɵɟ�ɮɚɤɬɨɪɵ�
ɧɟ� ɦɨɝɭɬ� ɧɟ� ɜɥɢɹɬɶ� ɧɚ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɩɭɬɟɦ�
ɢɡɭɱɟɧɢɹ�ɢɯ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɚɧɚɦɧɟɡɚ�ɢ�ɜɵɹɜɥɟɧɧɵɯ�ɩɪɢ�ɪɨɠɞɟɧɢɢ�
ɨɬɤɥɨɧɟɧɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɡɭɱɟɧɵ� ɤɚɪɬɵ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� Ɋɚɫɫɦɚɬɪɢɜɚɥɨɫɶ� ɞɜɟ� ɝɪɭɩɩɵ� ɞɟɬɟɣ�� ��ɹ� ɝɪɭɩɩɚ�
±� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɢɡ� Ɍɜɟɪɫɤɨɝɨ� ɨɛɥɚɫɬɧɨɝɨ� ɩɟɪɢɧɚɬɚɥɶɧɨɝɨ�

ɰɟɧɬɪɚ�� ��ɹ� ɝɪɭɩɩɚ� ±� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɢɡ� ɪɨɞɢɥɶɧɨɝɨ� ɞɨɦɚ� ʋ���
Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɧɢɣ� ɝɟɫɬɚɰɢɨɧɧɵɣ� ɜɨɡɪɚɫɬ� ɞɟɬɟɣ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�
ɫɨɫɬɚɜɢɥ�ɜ���ɣ�ɝɪɭɩɩɟ������ɧɟɞ���ɜɨ���ɣ�ɝɪɭɩɩɟ�±������ɧɟɞ��Ɇɚɫɫɚ�ɬɟɥɚ�
ɞɟɬɟɣ��ɪɨɞɢɜɲɢɯɫɹ�ɜ�ɩɟɪɢɧɚɬɚɥɶɧɨɦ�ɰɟɧɬɪɟ��ɛɵɥɚ�ɞɨɫɬɨɜɟɪɧɨ�ɧɢɠɟ��
ɱɟɦ�ɭ�ɞɟɬɟɣ��ɪɨɞɢɜɲɢɯɫɹ�ɜ�ɪɨɞɞɨɦɟ�ʋ��±����������ɤɝ�ɢ����������ɤɝ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �S�������� Ⱦɥɢɧɚ� ɬɟɥɚ� ɩɪɢ� ɪɨɠɞɟɧɢɢ� ɜ� ��ɣ� ɝɪɭɩɩɟ�
ɬɚɤɠɟ� ɛɵɥɚ�ɦɟɧɶɲɟ�� ɱɟɦ� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ±� ���������� ɫɦ� ɢ� ����������
ɫɦ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �S�������� Ɉɤɨɥɨ� ���� ɦɚɬɟɪɟɣ� ɜ� ɨɛɟɢɯ� ɝɪɭɩɩɚɯ�
ɢɦɟɥɢ�ɨɬɹɝɨɳɟɧɧɵɣ�ɚɤɭɲɟɪɫɤɨ�ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɣ�ɚɧɚɦɧɟɡ��ɇɚɢɛɨɥɟɟ�
ɱɚɫɬɵɦɢ� ɩɪɢɱɢɧɚɦɢ� ɨɬɹɝɨɳɟɧɢɹ� ɛɵɥɢ� ɩɪɟɞɵɞɭɳɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɡɚɤɨɧɱɢɜɲɢɟɫɹ�ɚɛɨɪɬɚɦɢ��������ɩɨ�ɞɚɧɧɵɦ�ɈɄɉɐ�ɢ�������ɩɨ�ɞɚɧɧɵɦ�
ɊȾ�ʋ���ɢɥɢ�ɜɵɤɢɞɵɲɚɦɢ��������±�ɈɄɉɐ�ɢ�������±�ɊȾ�ʋ����Ʉɪɨɦɟ�
ɬɨɝɨ��ɜ�ɩɟɪɢɧɚɬɚɥɶɧɨɦ�ɰɟɧɬɪɟ�ɪɨɠɚɥɢ�ɠɟɧɳɢɧɵ�ɩɨɫɥɟ�ɜɧɟɦɚɬɨɱɧɨɣ�
ɛɟɪɟɦɟɧɧɨɫɬɢ��ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ��ɧɚ�ɮɨɧɟ�ɦɢɨɦɵ�ɦɚɬɤɢ��Ɉɬɹɝɨɳɟɧɧɨɟ�
ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢɦɟɥɢ� ɨɤɨɥɨ� ���� ɦɚɬɟɪɟɣ�� ɉɪɢɱɢɧɚɦɢ�
ɨɬɹɝɨɳɟɧɧɨɝɨ� ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɦɚɬɟɪɟɣ�� ɪɨɠɚɜɲɢɯ� ɜ� ɈɄɐɉ��
ɛɵɥɢ�� ɚɧɟɦɢɹ�� ɝɟɫɬɨɡ�� ɩɪɟɷɤɥɚɦɩɫɢɹ�� ɨɬɟɤɢ�� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� ɨɠɢɪɟɧɢɟ�� ɦɢɨɦɚ� ɦɚɬɤɢ�� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ�
ɫɨɡɪɟɜɚɧɢɟ� ɩɥɚɰɟɧɬɵ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ɩɪɢɱɢɧ� ɨɬɹɝɨɳɟɧɧɨɝɨ� ɬɟɱɟɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ɠɟɧɳɢɧ�� ɪɨɠɚɜɲɢɯ� ɜ� ɪɨɞɞɨɦɟ� ʋ��� ɛɵɥɢ� ɚɧɟɦɢɹ��
ɝɟɫɬɨɡ��ɡɚɛɨɥɟɜɚɧɢɹ�ɦɨɱɟɜɵɜɨɞɹɳɟɣ�ɫɢɫɬɟɦɵ��ɨɫɬɪɵɟ�ɪɟɫɩɢɪɚɬɨɪɧɵɟ�
ɢɧɮɟɤɰɢɢ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�� Ɉɬɹɝɨɳɟɧɧɨɟ� ɬɟɱɟɧɢɟ� ɪɨɞɨɜ�
ɢɦɟɥɢ� ������ ɦɚɬɟɪɟɣ� ɜ� ɈɄɐɉ� ɢ� ������ ɦɚɬɟɪɟɣ� ɜ� ɪɨɞɞɨɦɟ�ʋ��� ȼ�
ɩɟɪɢɧɚɬɚɥɶɧɨɦ� ɰɟɧɬɪɟ� ɜɵɲɟ� ɛɵɥɚ� ɨɩɟɪɚɬɢɜɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ�� ɩɭɬɟɦ�
ɤɟɫɚɪɟɜɚ�ɫɟɱɟɧɢɹ�ɪɨɞɢɥɫɹ�ɤɚɠɞɵɣ�ɬɪɟɬɢɣ�ɪɟɛɟɧɨɤ��ɜ�ɪɨɞɞɨɦɟ�ʋ��±�
ɤɚɠɞɵɣ�ɞɟɫɹɬɵɣ��S��������ɉɪɢɱɢɧɚɦɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɪɨɞɨɪɚɡɪɟɲɟɧɢɹ�
ɹɜɢɥɢɫɶ�� ɜɵɩɚɞɟɧɢɟ� ɩɟɬɟɥɶ� ɩɭɩɨɜɢɧɵ�� ɩɨɥɨɠɟɧɢɟ� ɩɥɨɞɚ�� ɝɟɫɬɨɡ��
ɩɪɟɷɤɥɚɦɩɫɢɹ�� ɪɭɛɟɰ� ɧɚ� ɦɚɬɤɟ�� ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��
ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɣ�ɪɚɡɪɵɜ�ɩɥɨɞɧɵɯ�ɨɛɨɥɨɱɟɤ��ɞɥɢɬɟɥɶɧɵɣ�ɛɟɡɜɨɞɧɵɣ�
ɩɟɪɢɨɞ�� ɯɪɨɧɢɱɟɫɤɚɹ� ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ� ɩɥɨɞɚ�� ɫɥɚɛɨɫɬɶ�
ɪɨɞɨɜɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� Ɉɫɧɨɜɧɵɦɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ� ɫɨɫɬɨɹɧɢɹɦɢ��
ɜɵɹɜɥɟɧɧɵɦɢ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɜ� ɩɟɪɢɧɚɬɚɥɶɧɨɦ� ɰɟɧɬɪɟ�� ɛɵɥɢ��
ɝɢɩɨɤɫɢɱɟɫɤɢ�ɢɲɟɦɢɱɟɫɤɨɟ� ɩɨɪɚɠɟɧɢɟ� ɐɇɋ� ��������� ɡɚɞɟɪɠɤɚ�
ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ��������� ɧɟɞɨɧɨɲɟɧɧɨɫɬɶ� ���������
ɪɟɫɩɢɪɚɬɨɪɧɵɣ�ɞɢɫɬɪɟɫɫ�ɫɢɧɞɪɨɦ����������ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ�ɢɧɮɟɤɰɢɹ�
���������ɂɡ����ɞɟɬɟɣ��ɪɨɞɢɜɲɢɯɫɹ�ɜ�ɩɟɪɢɧɚɬɚɥɶɧɨɦ�ɰɟɧɬɪɟ����ɢɦɟɥɢ�
ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ������� �� ±� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɫɟɪɞɰɚ�� �� ±� ɩɨɪɨɤɢ�
ɪɚɡɜɢɬɢɹ�ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɨɣ�ɫɢɫɬɟɦɵ����±�ɩɨɪɨɤɢ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�
ɨɛɥɚɫɬɢ�� ɋɪɟɞɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɢɡ� ɪɨɞɞɨɦɚ� ʋ�� ɥɢɲɶ� ɭ� ɨɞɧɨɝɨ�
ɜɵɹɜɥɟɧɚ� ɧɟɞɨɧɨɲɟɧɧɨɫɬɶ� ɢ� ɡɚɞɟɪɠɤɚ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɪɚɡɜɢɬɢɹ��
ɭ� ɨɞɧɨɝɨ� ±� ɩɟɪɟɥɨɦ� ɤɥɸɱɢɰɵ� ɢ� ɭ� ɨɞɧɨɝɨ� ±� ɜɪɨɠɞɟɧɧɵɣ� ɩɨɪɨɤ�
ɫɟɪɞɰɚ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɜ�ɨɛɥɚɫɬɧɨɣ�ɩɟɪɢɧɚɬɚɥɶɧɵɣ�ɰɟɧɬɪ�
ɧɚɩɪɚɜɥɹɸɬɫɹ�ɩɚɰɢɟɧɬɤɢ�ɫ�ɨɫɥɨɠɧɟɧɧɵɦ�ɬɟɱɟɧɢɟɦ�ɛɟɪɟɦɟɧɧɨɫɬɢ��ɫ�
ɱɟɦ�ɜ�ɩɨɫɥɟɞɭɸɳɟɦ�ɫɜɹɡɚɧɚ�ɢ�ɛɨɥɟɟ�ɜɵɫɨɤɚɹ�ɨɩɟɪɚɬɢɜɧɚɹ�ɚɤɬɢɜɧɨɫɬɶ�
ɩɪɢ�ɪɨɞɨɪɚɡɪɟɲɟɧɢɢ��ɢ�ɛɨɥɟɟ�ɲɢɪɨɤɢɣ�ɫɩɟɤɬɪ�ɜɵɹɜɥɹɟɦɨɣ�ɩɚɬɨɥɨɝɢɢ�
ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� Ɉɛɪɚɳɚɟɬ� ɧɚ� ɫɟɛɹ� ɜɧɢɦɚɧɢɟ� ɜɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ�
ɦɟɞɢɰɢɧɫɤɢɯ�ɚɛɨɪɬɨɜ�ɜ�ɚɧɚɦɧɟɡɟ�ɠɟɧɳɢɧ�ɨɛɟɢɯ�ɝɪɭɩɩ��ɱɬɨ�ɬɪɟɛɭɟɬ�
ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɨɣ�ɪɚɛɨɬɵ�ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ�

7+(�+($/7+�67$786�2)�1(:%2516�,1�79(5�5(*,21�
�$&&25',1*�72�'$7$�2)�5(*,21$/�3(5,1$7$/�&(17(5�
$1'�0$7(51,7<�+286(�ʋ��
/��%XWLVK��0��)RNLQD��6��.R]ORY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�<�6��$SHQFKHQNR
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ�� 7YHU� 5HJLRQDO� &OLQLFDO� 3HULQDWDO� &HQWHU� RI� (0� %DNXQLQD�
�5&&3�� EHJDQ� LWV� ZRUN� LQ� ������ &XUUHQWO\� 5&&3� LV� WKH� PRVW� PRGHUQ�
PHGLFDO� IDFLOLW\� LQ� WKH� UHJLRQ� WR� SURYLGH� KLJK� TXDOLW\� FDUH� WR� SUHJQDQW�
ZRPHQ�DQG�QHZERUQV��:RPDQ�ZLWK�D�VPDOO�JHVWDWLRQDO�DJH��J\QHFRORJLFDO�
DQG�SK\VLFDO�V\PSWRPV�GXULQJ�SUHJQDQF\�DQG�ZRPHQ�GLDJQRVHG�ZLWK�IHWDO�
DEQRUPDOLWLHV�ZHUH�DOO�GLUHFWHG�WR�5&&3�IRU�GHOLYHU\��7KHVH�IDFWRUV�DIIHFW�
WKH�KHDOWK�RI�QHZERUQV��$LP��7R�HYDOXDWH� WKH�KHDOWK� VWDWXV�RI�QHZERUQV�
E\�VWXG\LQJ�WKHLU�ELRORJLFDO�KLVWRU\�DQG�LGHQWL¿HG�DEQRUPDOLWLHV��0DWHULDOV�
DQG�PHWKRGV��0HGLFDO� FDUGV� RI� ��� QHZERUQV�ZHUH� VWXGLHG��7ZR� JURXSV�
RI�FKLOGUHQ�ZHUH�H[DPLQHG��*URXS���±����QHZERUQV�IURP�7YHU�UHJLRQDO�
SHULQDWDO� FHQWHU�� JURXS� �±��� QHZERUQV� IURP� WKH�PDWHUQLW\� KRXVH�ʋ� ���
5HVXOWV��$YHUDJH�JHVWDWLRQDO�DJH�DW�ELUWK�ZDV������ZHHNV�LQ�JURXS���DQG�
�����ZHHNV�LQ�JURXS����%RG\�ZHLJKW�RI�FKLOGUHQ�ERUQ�LQ�WKH�SHULQDWDO�FHQWHU��
ZDV�VLJQL¿FDQWO\�ORZHU�WKDQ�RI�FKLOGUHQ�ERUQ�LQ�WKH�PDWHUQLW\�KRXVH�ʋ��
±����������NJ�DQG����������NJ�UHVSHFWLYHO\��S��������%RG\�OHQJWK�DW�ELUWK�
LQ�JURXS���ZDV�DOVR�ORZHU�WKDQ�LQ�JURXS���±�����������FP�DQG�����������
FP��UHVSHFWLYHO\��S��������$ERXW�����RI�PRWKHUV�LQ�ERWK�JURXSV�KDG�EDG�
REVWHWULF�DQG�J\QHFRORJLFDO�KLVWRU\��7KH�PRVW�IUHTXHQW�FDXVHV�RI�LW�ZHUH�
SUHYLRXV�SUHJQDQF\�HQGHG�LQ�DERUWLRQ��������DFFRUGLQJ�WR�5&&3�DQG�������
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DFFRUGLQJ�WR�WKH�PDWHUQLW\�KRXVH�ʋ���RU�PLVFDUULDJHV��������±�5&&3�DQG�
�����±�0DWHUQLW\�KRXVH�ʋ����,Q�DGGLWLRQ��ZRPHQ�GHOLYHUHG�DIWHU�HFWRSLF�
SUHJQDQF\�� FHVDUHDQ� VHFWLRQ� RU� K\VWHURP\RPD�� %DG� SUHJQDQF\� KLVWRU\�
KDG�DERXW�����RI�PRWKHUV��&DXVHV�RI�LW�LQ�5&&3�ZHUH��DQHPLD��JHVWRVLV��
SUHHFODPSVLD��HGHPD��IHWRSODFHQWDO�LQVXI¿FLHQF\��REHVLW\��XWHULQH�¿EURLGV��
SUHPDWXUH�ULSHQLQJ�RI�WKH�SODFHQWD��$PRQJ�WKH�FDXVHV�RI�EDG�SUHJQDQF\�
KLVWRU\�ZRPHQ�LQ�WKH�PDWHUQLW\�KRXVH�ʋ���ZHUH�DQHPLD��JHVWRVLV��XULQDU\�
V\VWHP�GLVHDVHV��DFXWH�UHVSLUDWRU\�LQIHFWLRQV�GXULQJ�SUHJQDQF\��3UREOHPV�
GXULQJ� GHOLYHU\� KDG� ������RI�PRWKHUV� LQ�5&&3� DQG� ������RI�PRWKHUV�
LQ� WKH�PDWHUQLW\� KRXVH�ʋ��� ,Q� SHULQDWDO� FHQWHU� RSHUDWLRQDO� DFWLYLW\�ZDV�
KLJKHU�� HYHU\� WKLUG� FKLOG�ZDV� ERUQ� E\� FHVDULDQ�� LQ� WKH�PDWHUQLUW\� KRXVH�
ʋ��±�RQH�LQ�WHQ��S��������7KH�UHDVRQV�IRU�RSHUDWLYH�GHOLYHU\�ZHUH��ORVV�RI�
ORRSV�RI�WKH�XPELOLFDO�FRUG��WKH�IHWXV�SRVLWLRQ��JHVWRVLV��HFODPSVLD��D�VFDU�
RQ�WKH�XWHUXV��IHWRSODFHQWDO�LQVXI¿FLHQF\��SUHPDWXUH�UXSWXUH�RI�FRYHUV��ORQJ�
ZDWHUOHVV� SHULRG�� FKURQLF� LQWUDXWHULQH� IHWDO� K\SR[LD�� ZHDNQHVV� RI� ODERU��
7KH�PDLQ�SDWKRORJLFDO�FRQGLWLRQV�LQ�QHZERUQV�LQ�WKH�SHULQDWDO�FHQWHU�ZHUH��
K\SR[LF�LVFKHPLF� FHQWUDO� QHUYRXV� V\VWHP� ��������� LQWUDXWHULQH� JURZWK�
UHWDUGDWLRQ� ��������� SUHPDWXULW\� ��������� UHVSLUDWRU\� GLVWUHVV� V\QGURPH�
��������� LQWUDXWHULQH� LQIHFWLRQ� ��������� 2QH� WKLUG� RI� WKH� ��� FKLOGUHQ�
LQ� WKH� SHULQDWDO� FHQWHU� KDG�PDOIRUPDWLRQV�� �� ±� FRQJHQLWDO� KHDUW� GLVHDVH��
��±�PDOIRUPDWLRQ�RI�WKH�XULQDU\�V\VWHP����±�GHIHFWV�RI�WKH�PD[LOORIDFLDO�
UHJLRQ��$PRQJ�QHZERUQV�IURP�WKH�PDWHUQLW\�KRXVH�ʋ���SUHPDWXULW\�DQG�
LQWUDXWHULQH�JURZWK�UHWDUGDWLRQ�KDG�RQO\�RQH�QHZERUQ��RQH�±�D�IUDFWXUHG�
FODYLFOH�DQG�RQH�±�D�FRQJHQLWDO�KHDUW�GLVHDVH��&RQFOXVLRQ��7KXV��ZRPHQ�
ZLWK�FRPSOLFDWHG�SUHJQDQF\�DUH�GLUHFWHG�WR�WKH�5HJLRQDO�SHULQDWDO�FHQWHU��
ZKDW� VXEVHTXHQWO\� OLQNHG� WR� KLJKHU� RSHUDWLRQDO� DFWLYLW\� GXULQJ� GHOLYHU\�
DQG�ZLGH�UDQJH�RI�GLVHDVHV�LQ�QHZERUQV��7KH�KLJK�IUHTXHQF\�RI�DERUWLRQV�
LQ�WKH�KLVWRU\�RI�ZRPHQ�LQ�ERWK�JURXSV�UHTXLUHV�HGXFDWLRQDO�ZRUN�DPRQJ�
WKH�SRSXODWLRQ�

ȼɅɂəɇɂȿ�ȺɋɂɆɆȿɌɊɂɑɇɈȽɈ�ȼɁȺɂɆɈɊȺɋɉɈɅɈɀȿɇɂə�
ɄɈɋɌȿɃ�ɌȺɁȺ�ɀȿɇɓɂɇ�ɇȺ�ɉɈɋɅȿȾɋɌȼɂə�
ɄɈɇɎɂȽɍɊȺɐɂɂ�ȽɈɅɈȼɄɂ�ɇɈȼɈɊɈɀȾȿɇɇɈȽɈ
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɗ�ȼ��Ȼɭɥɚɧɨɜɚ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɭɲɟɪɚɦɢ�ɝɢɧɟɤɨɥɨɝɚɦɢ� ɭɫɬɚɧɨɜɥɟɧɨ� ɜɥɢɹɧɢɟ� ɮɨɪɦɵ�
ɬɚɡɚ� ɦɚɬɟɪɢ� ɧɚ� ɤɨɧɮɢɝɭɪɚɰɢɸ� ɝɨɥɨɜɤɢ� ɪɟɛɟɧɤɚ� ɜɨ� ɜɪɟɦɹ� ɪɨɞɨɜ��
ɂɦ� ɭɞɚɥɨɫɶ� ɩɪɨɫɥɟɞɢɬɶ� ɛɢɨɦɟɯɚɧɢɤɭ� ɩɪɨɞɜɢɠɟɧɢɹ� ɪɟɛɟɧɤɚ� ɩɨ�
ɪɨɞɨɜɵɦ� ɩɭɬɹɦ� ɦɚɬɟɪɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɮɨɪɦɵ� ɬɚɡɚ� �ɧɨɪɦɚɥɶɧɨɣ�
ɢ� ɚɧɨɦɚɥɶɧɨɣ�� ɢ� ɭɫɬɚɧɨɜɢɬɶ� ɜɨɡɧɢɤɚɸɳɢɟ� ɩɪɢ� ɷɬɨɦ� ɢɡɦɟɧɟɧɢɹ�
ɜɨ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɢ� ɤɨɫɬɟɣ� ɱɟɪɟɩɚ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ� ɢ� ɜɢɞɵ�
ɫɜɹɡɚɧɧɵɯ� ɫ� ɷɬɢɦ� ɬɪɚɜɦ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�� ȼɫɟ�
ɞɚɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɩɨɫɜɹɳɟɧɵ� ɭɡɤɨɦɭ� ɬɚɡɭ�� ɪɚɡɥɢɱɧɵɦ�
ɟɝɨ� ɦɨɞɢɮɢɤɚɰɢɹɦ��Ɇɵ� ɧɟ� ɧɚɲɥɢ� ɜ� ɥɢɬɟɪɚɬɭɪɟ� ɞɚɧɧɵɯ� ɨ� ɜɥɢɹɧɢɢ�
ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ� ɬɚɡɚ� ɧɚ� ɩɨɫɥɟɞɫɬɜɢɹ�
ɤɨɧɮɢɝɭɪɚɰɢɢ�ɝɨɥɨɜɤɢ�ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�ɩɪɢ�ɧɨɪɦɚɥɶɧɵɯ�ɪɚɡɦɟɪɚɯ�ɬɚɡɚ�
ɦɚɬɟɪɢ��ɋɨɜɦɟɫɬɧɵɟ�ɨɛɫɭɠɞɟɧɢɹ�ɫ�ɚɤɭɲɟɪɚɦɢ�ɝɢɧɟɤɨɥɨɝɚɦɢ�ɩɨɤɚɡɚɥɢ�
ɨɬɫɭɬɫɬɜɢɟ� ɧɚɫɬɨɪɨɠɟɧɧɨɫɬɢ� ɞɚɧɧɵɯ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɤ� ɩɪɨɛɥɟɦɟ�
ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ�ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ�ɤɨɫɬɟɣ�ɬɚɡɚ�ɦɚɬɟɪɢ��ɫɜɹɡɚɧɧɨɝɨ�
ɫ� ɬɨɧɭɫɧɵɦ� ɞɢɫɛɚɥɚɧɫɨɦ� ɦɵɲɰ�� ɩɪɢɤɪɟɩɥɹɸɳɢɯɫɹ� ɤ� ɤɨɫɬɹɦ� ɬɚɡɚ��
ɩɪɢ�ɧɨɪɦɚɥɶɧɵɯ�ɟɝɨ�ɪɚɡɦɟɪɚɯ��ȼ�ɚɤɭɲɟɪɫɤɨɣ�ɩɪɚɤɬɢɤɟ��ɤɚɤ�ɩɪɚɜɢɥɨ��
ɜɧɢɦɚɧɢɟ�ɭɞɟɥɹɟɬɫɹ�ɬɨɥɶɤɨ�ɤɨɫɨɫɭɠɟɧɧɨɦɭ�ɬɚɡɭ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɫɬɚɧɨɜɢɬɶ� ɫɬɟɩɟɧɶ� ɜɥɢɹɧɢɹ� ɚɫɢɦɦɟɬɪɢɱɧɨɝɨ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ�
ɤɨɫɬɟɣ� ɬɚɡɚ� ɦɚɬɟɪɢ� ɧɚ� ɩɨɫɥɟɪɨɞɨɜɨɟ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɟ� ɤɨɫɬɟɣ�
ɱɟɪɟɩɚ�ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�ɢ�ɜɵɪɚɠɟɧɧɨɫɬɶ�ɪɚɡɥɢɱɧɵɯ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�
ɧɚɪɭɲɟɧɢɣ�ɭ�ɪɟɛɟɧɤɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɜɟɞɟɧɨ�ɨɛɫɥɟɞɨɜɚɧɢɟ�
��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɜ� ɜɨɡɪɚɫɬɟ� �±�� ɧɟɞ�� �ɪɨɞɵ� ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɟ��
ɬɟɱɟɧɢɟ� ɛɟɡ� ɨɫɨɛɟɧɧɨɫɬɟɣ��� ɤɪɚɧɢɨɦɟɬɪɢɹ� ɩɨɡɢɰɢɣ� ɫ� ɞɜɭɯ� ɫɬɨɪɨɧ�
ɱɟɪɟɩɚ� ɩɨ� ɤɨɫɬɧɵɦ� ɨɪɢɟɧɬɢɪɚɦ� ±� ɥɨɛɧɵɣ�� ɬɟɦɟɧɧɨɣ�� ɡɚɬɵɥɨɱɧɵɣ�
ɛɭɝɨɪ��ɫɪɟɞɢɧɧɵɣ�ɲɨɜ��ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɫ�ɡɚɤɥɸɱɟɧɢɟɦ�
ɜɪɚɱɚ�ɧɟɜɪɨɥɨɝɚ��ɨɪɬɨɩɟɞɢɱɟɫɤɨɟ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ�
ɤɨɫɬɟɣ�ɬɚɡɚ�ɦɚɬɟɪɢ�ɫ�ɢɡɦɟɪɟɧɢɟɦ�ɫɬɟɩɟɧɢ�ɚɫɢɦɦɟɬɪɢɢ�ɜ�ɫɚɧɬɢɦɟɬɪɚɯ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɇɨɜɨɪɨɠɞɟɧɧɵɟ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɟɡɭɥɶɬɚɬɨɜ�
ɨɛɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ȼ� ɩɟɪɜɭɸ� ɜɨɲɥɢ� ���
ɞɟɬɟɣ� ɫ� ɞɢɚɝɧɨɡɨɦ� Ƚɂɉ� �ɝɢɩɨɤɫɢɱɟɫɤɢ�ɢɲɟɦɢɱɟɫɤɨɟ� ɩɨɪɚɠɟɧɢɟ��
ɐɇɋ� �� ɫɬ�� Ⱥɫɢɦɦɟɬɪɢɹ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ� ɱɟɪɟɩɚ� ɭ�
ɧɢɯ� ɫɨɫɬɚɜɢɥɚ�� ɜ� ɫɪɟɞɧɟɦ�� �������� ɫɦ�� ȼɨ� ɜɬɨɪɭɸ� ɝɪɭɩɩɭ� ɛɵɥɢ�
ɜɤɥɸɱɟɧɵ� ��� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫ� Ƚɂɉ� ɐɇɋ� �� ɫɬ�� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ�
ɫɢɧɞɪɨɦɨɦ� ɩɨɜɵɲɟɧɧɨɣ� ɧɟɪɜɧɨ�ɪɟɮɥɟɤɬɨɪɧɨɣ� ɜɨɡɛɭɞɢɦɨɫɬɢ��
ɝɢɩɟɪɬɟɧɡɢɨɧɧɵɦ� ɫɢɧɞɪɨɦɨɦ�� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɷɧɰɟɮɚɥɨɩɚɬɢɟɣ��
ɫɭɞɨɪɨɠɧɵɦ� ɫɢɧɞɪɨɦɨɦ�� Ⱥɫɢɦɦɟɬɪɢɹ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ�
ɱɟɪɟɩɚ�ɜ� ɷɬɨɣ� ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥɚ�� ɜ� ɫɪɟɞɧɟɦ���������� ɫɦ� �S���������ȼ�
ɬɪɟɬɶɟɣ�ɝɪɭɩɩɟ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ��Q �����ɭ�ɤɨɬɨɪɵɯ�ɭɫɬɚɧɨɜɥɟɧɵ�ɬɟ�ɠɟ�

ɞɢɚɝɧɨɡɵ��ɱɬɨ�ɢ�ɜɨ���ɣ�ɝɪɭɩɩɟ��ɧɨ�ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ɇɌɒɈɉ��ɚɫɢɦɦɟɬɪɢɹ�
ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ� ɱɟɪɟɩɚ� ɫɨɫɬɚɜɢɥɚ�� ɜ� ɫɪɟɞɧɟɦ�� ���������
ɫɦ� �S�������� ɤ� ��ɣ� ɝɪɭɩɩɟ��� Ɉɪɬɨɩɟɞɢɱɟɫɤɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɦɚɬɟɪɟɣ�
ɩɨɡɜɨɥɢɥɨ� ɪɚɡɞɟɥɢɬɶ� ɢɯ� ɧɚ� ɬɪɢ� ɝɪɭɩɩɵ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� �Q ����
ɭɫɬɚɧɨɜɥɟɧɨ� ɩɪɚɜɢɥɶɧɨɟ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɟ� ɤɨɫɬɟɣ� ɬɚɡɚ�� ȼɨ� ��ɣ�
�Q ���� ɚɫɢɦɦɟɬɪɢɹ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ� ɬɚɡɚ� ɫɨɫɬɚɜɢɥɚ�
���±���� ɫɦ�� ɚ� ɜ� ��ɣ� �Q ���� ɚɫɢɦɦɟɬɪɢɹ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ�
ɬɚɡɚ� ɛɵɥɚ� ɛɨɥɟɟ� ���� ɫɦ�� ɭɫɬɚɧɨɜɥɟɧ� ɞɢɚɝɧɨɡ� ɫɤɨɥɢɨɡ�� Ⱥɫɢɦɦɟɬɪɢɹ�
ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ� ɱɟɪɟɩɚ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɜ� ɝɪɭɩɩɚɯ�
ɦɚɬɟɪɟɣ� ɫɨɫɬɚɜɢɥɚ�� ɜ� ��ɣ� ɝɪɭɩɩɟ� ±� �������� ɫɦ�� ɜɨ� ��ɣ� ±� �������� ɫɦ�
�ɧɟɞɨɫɬɨɜɟɪɧɨɟ�ɪɚɡɥɢɱɢɟ��� ɜ� ��ɣ� ±� ��������� �S�������� ɤ� ��ɣ� ɝɪɭɩɩɟ���
ȼɵɜɨɞɵ�� ɋɬɟɩɟɧɶ� ɚɫɢɦɦɟɬɪɢɢ� ɤɨɫɬɟɣ� ɱɟɪɟɩɚ� ɨɩɪɟɞɟɥɹɟɬ� ɬɹɠɟɫɬɶ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɚɫɢɦɦɟɬɪɢɱɧɨɟ�
ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɟ�ɤɨɫɬɟɣ�ɬɚɡɚ�ɦɚɬɟɪɢ�ɨɤɚɡɵɜɚɟɬ�ɩɪɹɦɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�
ɧɚɪɭɲɟɧɢɟ� ɤɨɧɮɢɝɭɪɚɰɢɢ� ɝɨɥɨɜɤɢ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�� Ɋɟɤɨɦɟɧɞɚɰɢɢ��
ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɞɨɪɨɞɨɜɨɣ� ɤɨɪɪɟɤɰɢɢ� ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɨɫɬɟɣ�
ɬɚɡɚ�ɠɟɧɳɢɧɵ�ɜ�ɰɟɥɹɯ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɨɞɨɜɵɯ�ɬɪɚɜɦ�
ɭ�ɪɟɛɟɧɤɚ�
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,QWURGXFWLRQ�� 2EVWHWULFLDQV�J\QHFRORJLVWV� HVWDEOLVKHG� WKH� LQÀXHQFH� RI� D�
PRWKHU¶V�SHOYLV�IRUP�RQ�WKH�FRQ¿JXUDWLRQ�RI�D�FKLOG¶V�KHDG�GXULQJ�GHOLYHU\��
7KH\�PDQDJHG�WR�WUDFN�WKH�DGYDQFH�RI�D�FKLOG�RQ�WKH�SDWULPRQLDO�ZD\V�RI�D�
PRWKHU�GHSHQGLQJ�RQ�D�SHOYLV�IRUP��QRUPDO�DQG�DEQRUPDO��ELRPHFKDQLFV�
DQG� WR� HVWDEOLVK� WKH� UHVXOWLQJ� FKDQJHV� LQ� WKH� LQWHUSRVLWLRQ�RI� D�QHZERUQ�
VNXOO¶V�ERQHV�DQG�WKH�W\SHV�RI�WKH�FHQWUDO�QHUYRXV�V\VWHP�LQMXULHV�WKDW�DUH�
FRQQHFWHG�ZLWK�LW��$OO� WKHVH�UHVHDUFKHV�ZHUH�GHYRWHG�WR�D�QDUURZ�SHOYLV��
LWV�YDULRXV�PRGL¿FDWLRQV��:H�GLGQ¶W�¿QG�LQIRUPDWLRQ�DERXW�WKH�LQÀXHQFH�
RI�WKH�DV\PPHWULF�LQWHUSRVLWLRQ�RI�SHOYLV�ERQHV�RQ�WKH�FRQVHTXHQFHV�RI�D�
KHDG�RI� WKH�QHZERUQ�FRQ¿JXUDWLRQ�DW�QRUPDO�VL]HV�RI�D�PRWKHU¶V�SHOYLV��
7KH�MRLQW�GLVFXVVLRQV�ZLWK�WKH�REVWHWULFLDQV�J\QHFRORJLVWV�VKRZHG�WKH�ODFN�
RI�YLJLODQFH�RI�WKHVH�H[SHUWV�WR�D�SUREOHP�RI�WKH�DV\PPHWULF�LQWHUSRVLWLRQ�
RI� PRWKHU¶V� SHOYLV� ERQHV� WKDW� LV� FRQQHFWHG� ZLWK� D� WRQXV� LPEDODQFH� RI�
PXVFOHV�� DWWDFKHG� WR� SHOYLV� ERQHV�� DW� LWV� QRUPDO� VL]HV�� ,Q� WKH� REVWHWULF�
SUDFWLFH� WKH� DWWHQWLRQ� LV� XVXDOO\� JLYHQ� RQO\� WR� D� QDUURZHG� SHOYLV� LQ� DQ�
REOLTXH�GLUHFWLRQ��$LP��7R�HVWDEOLVK�WKH�H[WHQW�LQÀXHQFH�RI�WKH�DV\PPHWULF�
LQWHUSRVLWLRQ�RI�PRWKHU¶V� SHOYLV� � ERQHV�RQ� WKH�SRVWQDWDO� LQWHUSRVLWLRQ�RI�
QHZERUQ¶V� VNXOO� DQG� WKH� H[SUHVVLYHQHVV� RI� D� FKLOG¶V� YDULRXV� QHXURORJLF�
YLRODWLRQV��0DWHULDOV�DQG�PHWKRGV��7KH�H[DPLQDWLRQ�RI����QHZERUQV�DW�WKH�
DJH�RI��±��ZHHNV��FKLOGELUWK�LV�VSRQWDQHRXV��D�FXUUHQW�LV�ZLWKRXW�IHDWXUHV��
LV� FRQGXFWHG�� WKH� FUDQLRPHWU\¶V� SRVLWLRQV� IURP� WZR� SDUWV� RI� D� VNXOO� RQ�
ERQH� UHIHUHQFH� SRLQWV� ±� D� IURQWDO�� SDULHWDO�� RFFLSLWDO� KLOORFN�� D� PHGLDQ�
VHDP��D�QHXURORJLF�LQVSHFWLRQ�ZLWK�WKH�FRQFOXVLRQ�RI�WKH�QHXURORJLVW��DQ�
RUWKRSHGLF� LQVSHFWLRQ� RI� PRWKHU¶V� SHOYLV� � ERQHV� LQWHUSRVLWLRQ� ZLWK� WKH�
PHDVXUHPHQW� RI� WKH� DV\PPHWU\� GHJUHH� LQ� FHQWLPHWHUV� �9DVLO\HYD� /�)��
�������5HVXOWV��'HSHQGLQJ�RQ�WKH�UHVXOWV�RI�LQVSHFWLRQ�WKH�QHZERUQV�ZHUH�
GLYLGHG�LQWR���JURXSV�����FKLOGUHQ�HQWHUHG�WKH�¿UVW�RQH�ZLWK�WKH�GLDJQRVLV�
RI�+,'��K\SR[HPLF�LVFKHPLF�GHIHDW��RI�&16���VW��7KH�DV\PPHWU\�RI�WKH�
LQWHUSRVLWLRQ�RI�WKHLU�VNXOO¶V�ERQHV�RQ�WKH�DYHUDJH�FRPSRVHG���������FP��
,Q� WKH�VHFRQG�JURXS�ZHUH�LQFOXGHG����QHZERUQV�ZLWK�+,'�&16���VW�� LQ�
FRPELQDWLRQ�ZLWK�D�V\QGURPH�RI�WKH�LQFUHDVHG�QHXURUHÀH[�H[FLWDELOLW\��D�
K\SHUWHQVLRQ�V\QGURPH��SHULQDWDO�HQFHSKDORSDWK\��D�FRQYXOVLYH�V\QGURPH��
7KH�DV\PPHWU\�RI�WKH�LQWHUSRVLWLRQ�RI�ERQHV�RI�D�VNXOO�LQ�WKLV�JURXS�RQ�WKH�
DYHUDJH�FRPSRVHG���������FP��S����������,Q�WKH�WKLUG�JURXS�RI�QHZERUQV�
�Q ����DW�ZKRP�WKH�VDPH�GLDJQRVHV�DUH�HVWDEOLVKHG��DV�LQ�WKH��QG�JURXS��
EXW� LQ� FRPELQDWLRQ� ZLWK� 17&9�� WKH� DV\PPHWU\� RI� WKH� LQWHUSRVLWLRQ� RI�
VNXOO�ERQHV�LV�RQ�WKH�DYHUDJH�����������FP��S��������WR�WKH��VW�JURXS���7KH�
RUWKRSHGLF�LQVSHFWLRQ�RI�PRWKHUV�DOORZHG�WR�GLYLGH�WKHP�LQWR�WKUHH�JURXSV��
,Q� WKH��VW�JURXS� �Q ���� LV�HVWDEOLVKHG� WKH�FRUUHFW� LQWHUSRVLWLRQ�RI�SHOYLV��
ERQHV��,Q�WKH��QG�RQH��Q ����WKH�DV\PPHWU\�LQWHUSRVLWLRQ�RI�SHOYLV�ERQHV�
LV��������VP��DQG�LQ�WKH��UG�RQH��Q ����WKH�DV\PPHWU\�RI�WKH�LQWHUSRVLWLRQ�
RI� SHOYLV� � ERQHV� LV� PRUH� WKDQ� ���VP�� WKH� GLDJQRVLV� RI� VFROLRVLV� LV�
HVWDEOLVKHG��7KH�DV\PPHWU\�RI�WKH�LQWHUSRVLWLRQ�RI�VNXOO�ERQHV�DW�QHZERUQV�
LQ�JURXSV�RI�PRWKHUV�FRPSRVHG��LQ��VW�JURXS�±���������FP��LQ��QG�±���������
FP��GRXEWIXO�GLVWLQFWLRQ��� LQ��UG�±�����������S���������WR�WKH��VW�JURXS���
&RQFOXVLRQV��7KH�GHJUHH�RI�WKH�DV\PPHWU\�RI�D�VNXOO¶V�ERQHV�GH¿QHV�WKH�
ZHLJKW�RI�QHXURORJLF�YLRODWLRQV�DW�QHZERUQV��WKH�DV\PPHWULF�LQWHUSRVLWLRQ�
RI�ERQHV�RI�D�PRWKHU¶V�SHOYLV� �KDV�D�GLUHFW� LPSDFW�RQ� WKH�YLRODWLRQ�RI�D�



417

Секция «Педиатрия и неонатология»

QHZERUQ¶V�KHDG¶V� FRQ¿JXUDWLRQ��2Q� WKH�EDVLV� RI� WKH� FRQGXFWHG� UHVHDUFK�
LW�LV�SRVVLEOH�WR�GUDZ�D�FRQFOXVLRQ�RQ�WKH�QHHG�RI�D�SUHQDWDO�FRUUHFWLRQ�RI�
WKH� LQWHUSRVLWLRQ�RI�ERQHV�RI�D�ZRPDQ¶V�SHOYLV�IRU� WKH�SUHYHQWLRQ�RI� WKH�
HPHUJHQFH�RI�D�FKLOG¶V�SDWULPRQLDO�LQMXULHV�

ɄɅɂɇɂɑȿɋɄɂȿ�ɉɊɈȻɅȿɆɕ�ȽȿɇȿɌɂɑȿɋɄɂɏ�
ȾȿɎȿɄɌɈȼ�ɋɂɋɌȿɆɕ�ȽȿɆɈɋɌȺɁȺ�ɂ�ɇɈɋɂɌȿɅɖɋɌȼȺ�
ȺɇɌɂɎɈɋɎɈɅɂɉɂȾɇɕɏ�ȺɇɌɂɌȿɅ�ȼ�ɉȿɊɂɇȺɌɈɅɈȽɂɂ
Ɇ�Ɋ��Ɍɨɪɤɚɥɨ��ɘ�Ⱥ��ɒɢɮɪɢɧ��ɏ�ɂ��ɐɟɥɨɟɜɚ��ȿ�Ⱥ��ɑɭɝɭɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ə��ɂɥɶɢɧɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� ɧɟɨɧɚɬɨɥɨɝɢɢ� ɧɚ� ɩɟɪɜɵɣ� ɩɥɚɧ� ɨɬɱɟɬɥɢɜɨ�
ɜɵɯɨɞɹɬ�ɩɪɨɛɥɟɦɵ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɢɡɦɟɧɟɧɢɹɦɢ�ɝɟɦɨɫɬɚɡɚ�ɢ�ɦɟɬɚɛɨɥɢɡɦɚ��
ɨɛɭɫɥɨɜɥɟɧɧɵɟ� ɧɚɪɭɲɟɧɢɹɦɢ� ɜ� ɫɢɫɬɟɦɟ� ©ɠɟɧɳɢɧɚ� ±� ɩɥɨɞ� ±�
ɧɨɜɨɪɨɠɞɟɧɧɵɣª�� Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɩɪɨɝɪɟɫɫ� ɜ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ�
ɩɨɡɜɨɥɢɥ� ɭɜɟɥɢɱɢɬɶ� ɭɞɟɥɶɧɵɣ� ɜɟɫ�ɠɟɧɳɢɧ� ɫ� ɪɚɡɥɢɱɧɵɦɢ�ɮɨɪɦɚɦɢ�
ɬɪɨɦɛɨɮɢɥɢɢ�� ɫɩɨɫɨɛɧɵɯ� ɜɵɧɨɫɢɬɶ� ɢ� ɪɨɞɢɬɶ� ɞɟɬɟɣ�� ɱɬɨ� ɜ� ɫɜɨɸ�
ɨɱɟɪɟɞɶ� ɨɛɭɫɥɨɜɢɥɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɡɭɱɟɧɢɹ� ɭɫɥɨɜɢɣ� ɪɚɡɜɢɬɢɹ�
ɩɥɨɞɚ�ɢ�ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�ɪɨɞɢɜɲɢɯɫɹ�ɞɟɬɟɣ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɦɟɬɨɞɨɜ� ɜɟɞɟɧɢɹ� ɞɟɬɟɣ� ɨɬ� ɠɟɧɳɢɧ� ɫ�
ɩɪɢɨɛɪɟɬɟɧɧɨɣ�ɬɪɨɦɛɨɮɢɥɢɟɣ��ɉɌ��ɢ�ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ�ɬɪɨɦɛɨɮɢɥɢɟɣ�
�ɇɌ��� ɐɟɥɶ�� Ɉɰɟɧɢɬɶ� ɫɨɫɬɨɹɧɢɟ� ɡɞɨɪɨɜɶɹ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɜ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɮɨɪɦɵ� ɬɪɨɦɛɨɮɢɥɢɢ� ɭ� ɦɚɬɟɪɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ȼ�Ɋɨɞɢɥɶɧɨɦ�ɞɨɦɟ�ʋ���ɝ��Ɇɨɫɤɜɵ�ɧɚɦɢ�ɛɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ�
���ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ɪɨɞɢɜɲɢɯɫɹ�ɭ�ɠɟɧɳɢɧ�ɫ�ɬɪɨɦɛɨɮɢɥɢɟɣ��ɤɨɬɨɪɵɟ�
ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ,� ɝɪɭɩɩɚ� �Q ���� ±� ɞɟɬɢ� ɨɬ�ɠɟɧɳɢɧ� ɫ�
ɇɌ� �ɧɚ� ɮɨɧɟ� ɩɨɥɢɦɨɪɮɢɡɦɨɜ� ɜ� ɝɟɧɚɯ�07+)5�� 3$,���� ,�� ,,�� 9�� ;,,,�
ɮɚɤɬɨɪɨɜ� ɫɜɟɪɬɵɜɚɧɢɹ�� ɝɟɧɨɜ� ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ� ɝɥɢɤɨɩɪɨɬɟɢɞɨɜ� ɢ�
ɝɢɩɟɪɝɨɦɨɰɢɫɬɟɢɧɟɦɢɢ��� ,,� ɝɪɭɩɩɚ� �Q ���� ±� ɞɟɬɢ� ɨɬ� ɠɟɧɳɢɧ� ɫ� ɉɌ�
�ɚɧɬɢɮɨɫɮɨɥɢɩɢɞɧɵɣ� ɫɢɧɞɪɨɦ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɪɢ� ɪɨɠɞɟɧɢɢ� ɛɵɥɨ� ɬɨɥɶɤɨ� ɭ� ������
ɞɟɬɟɣ�ɨɬ�ɠɟɧɳɢɧ�ɫ�ɇɌ�ɢ�ɭ�������ɨɬ�ɠɟɧɳɢɧ�ɫ�ɉɌ��ɪ��������ɑɚɳɟ�ɭ�
ɞɟɬɟɣ� ,� ɢ� ,,� ɝɪɭɩɩ�ɢ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɮɨɪɦɵ�ɬɪɨɦɛɨɮɢɥɢɢ�ɭ�ɦɚɬɟɪɟɣ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɨɫɶ� ɫɨɫɬɨɹɧɢɟ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� �������
ɢ� �������� ɉɪɢ� ɷɬɨɦ� ɭ� ɤɚɠɞɨɝɨ� ɬɪɟɬɶɟɝɨ� ɪɟɛɟɧɤɚ� ɨɬ� ɠɟɧɳɢɧ� ɫ� ɇɌ�
ɨɬɦɟɱɚɥɨɫɶ� ɬɹɠɟɥɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɪɢ� ɪɨɠɞɟɧɢɢ� ��������� ɉɨ� ɧɚɲɢɦ�
ɞɚɧɧɵɦ�� ɭ� ɞɟɬɟɣ� ,� ɢ� ,,� ɝɪɭɩɩ�� ɧɟɡɚɜɢɫɢɦɨ� ɨɬ� ɮɨɪɦɵ� ɬɪɨɦɛɨɮɢɥɢɢ�
ɭ� ɦɚɬɟɪɟɣ�� ɛɵɥɚ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ� ɜ� ɜɵɫɨɤɨɦ� ɩɪɨɰɟɧɬɟ� ɫɥɭɱɚɟɜ�
ɯɪɨɧɢɱɟɫɤɚɹ� ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ� ����� ɢ� ������ ȿɫɥɢ� ɱɚɫɬɨɬɚ�
ɞɢɚɝɧɨɫɬɢɤɢ�ɤɨɧɴɸɝɚɰɢɨɧɧɨɣ�ɠɟɥɬɭɯɢ�ɛɵɥɚ�ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ�ɭ�ɞɟɬɟɣ�
,,�ɝɪɭɩɩɵ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɟɬɶɦɢ�,�ɝɪɭɩɩɵ��������ɢ������ɪ��������ɬɨ�
ɱɚɫɬɨɬɚ�ɁȼɍɊ�ɨɬɦɟɱɚɥɚɫɶ�ɜ���ɪɚɡɚ�ɱɚɳɟ�ɭ�ɞɟɬɟɣ�,�ɝɪɭɩɩɵ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ�ɞɟɬɶɦɢ�,,�ɝɪɭɩɩɵ��������ɢ������ɪ��������ɋɥɟɞɫɬɜɢɟɦ�ɩɟɪɟɧɟɫɟɧɧɨɣ�
ɯɪɨɧɢɱɟɫɤɨɣ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ�ɝɢɩɨɤɫɢɢ�ɭ�ɞɟɬɟɣ�,�ɢ�,,�ɝɪɭɩɩ�ɩɨɱɬɢ�ɜ�
ɨɞɢɧɚɤɨɜɨɦ�ɩɪɨɰɟɧɬɟ� ɫɥɭɱɚɟɜ�ɛɵɥɢ�� ɫɢɧɞɪɨɦ�ɭɝɧɟɬɟɧɢɹ�ɐɇɋ� �����
ɢ� ������ ɫɢɧɞɪɨɦ� ɞɟɡɚɞɚɩɬɚɰɢɢ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� �ɋȾ�
ɋɋɋ�������ɢ�������ɆɎɇ������ɢ�������ɧɟɞɨɧɨɲɟɧɧɨɫɬɶ������ɢ������
ɢ�ɢɧɬɪɚɧɚɬɚɥɶɧɚɹ�ɚɫɮɢɤɫɢɹ������ɢ���������ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɩɪɢ� ɨɰɟɧɤɟ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ� ɨɬ� ɠɟɧɳɢɧ� ɫ� ɬɪɨɦɛɨɮɢɥɢɟɣ�
ɧɚɦɢ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɜ� ɜɵɫɨɤɨɦ� ɩɪɨɰɟɧɬɟ� ɫɥɭɱɚɟɜ� ɢ� ɧɟɡɚɜɢɫɢɦɨ�
ɨɬ� ɮɨɪɦɵ� ɬɪɨɦɛɨɮɢɥɢɢ� ɦɚɬɟɪɢ�� ɭ� ɞɟɬɟɣ� ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩ� ɛɵɥɢ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɵ�ɫɪɟɞɧɹɹ�ɫɬɟɩɟɧɶ�ɬɹɠɟɫɬɢ�ɫɨɫɬɨɹɧɢɹ�ɩɪɢ�ɪɨɠɞɟɧɢɢ��
ɯɪɨɧɢɱɟɫɤɚɹ� ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ� ɝɢɩɨɤɫɢɹ�� ɫɢɧɞɪɨɦ� ɭɝɧɟɬɟɧɢɹ�ɐɇɋ�� ɭ�
ɤɚɠɞɨɝɨ�ɩɹɬɨɝɨ�±�ɋȾ�ɋɋɋ��ɚ�ɬɚɤɠɟ�ɧɟɞɨɧɨɲɟɧɧɨɫɬɶ��ɂ�ɧɟɨɛɯɨɞɢɦɨ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɬɹɠɟɥɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɪɢ� ɪɨɠɞɟɧɢɢ� ɨɬɦɟɱɚɥɨɫɶ� ɬɨɥɶɤɨ�
ɭ� ɞɟɬɟɣ� ɨɬ�ɠɟɧɳɢɧ� ɫ�ɇɌ� �������� ɢ� ɜ� �� ɪɚɡɚ� ɱɚɳɟ�� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɞɟɬɶɦɢ� ,,� ɝɪɭɩɩɵ�� ɞɢɚɝɧɨɫɬɢɪɨɜɚɥɚɫɶ�ɁȼɍɊ��Ⱦɚɧɧɨɟ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ�
ɞɢɤɬɭɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɚɞɟɤɜɚɬɧɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɜɟɞɟɧɢɹ�ɢ�
ɥɟɱɟɧɢɹ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɞɟɬɟɣ��ɪɨɞɢɜɲɢɯɫɹ�ɭ�ɠɟɧɳɢɧ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�
ɮɨɪɦɚɦɢ�ɬɪɨɦɛɨɮɢɥɢɢ�

&/,1,&$/�352%/(06�2)�*(1(7,&�'()(&76�2)�
7+(�+(0267$7,&�6<67(0�$1'�&$55,(5�67$7(�2)�
$17,3+263+2/,3,'�$17,%2',(6�,1�3(5,1$72/2*<
0�5��7RUNDOR��<�$��6KLIULQ��+�,��&HORHYD��(�$��&KXJXQRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�<D��,O\LQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\�0RVFRZ�5XVVLD

,QWURGXFWLRQ�� 1RZDGD\V� LQ� QHRQDWRORJ\�� SUREOHPV� OLQNHG� ZLWK� FKDQJHV�
LQ�PHWDEROLVP�DQG�KRPHRVWDVLV��ZKLFK�DUH�DVVRFLDWHG�ZLWK�DEQRUPDOLWLHV�
LQ� V\VWHP� ©SUHJQDQW� ±� IHWXV� ±� QHZERUQª� DUH� FRPLQJ� WR� WKH� IRUH��$LP��
7R� GHYHORS�PHWKRGV� RI� FDUH� RI� FKLOGUHQ� ERUQ� WR� ZRPHQ� ZLWK� DFTXLUHG�
WKURPERSKLOLD� �$7�� DQG� KHUHGLWDU\� WKURPERSKLOLD� �+7��� 2EMHFWLYHV��

WR� DVVHVV� KHDOWK� VWDWXV� RI� QHZERUQV�� GHSHQGLQJ� RQ� PRWKHU¶V� IRUP� RI�
WKURPERSKLOLD��0DWHULDOV�DQG�PHWKRGV�����QHZERUQV��ERUQ�WR�ZRPHQ�ZLWK�
WKURPERSKLOLD�LQ�0RVFRZ�FLW\�0DWHUQLW\�KRVSLWDO������ZHUH�GLYLGHG�LQWR���
JURXSV��,�JURXS��Q ������FKLOGUHQ�RI�ZRPHQ�ZLWK�+7��RQ�WKH�EDFNJURXQG�
RI�SRO\PRUSKLVPV�LQ�JHQHV�07+)5��3$,����,�,,�9��;,,,�FORWWLQJ�IDFWRUV��
JHQHV� RI� SODWHOHW� JO\FRSURWHLQV� DQG� K\SHUKRPRF\VWHLQDHPLD�� ,,� JURXS�
�Q ����FKLOGUHQ�RI�ZRPHQ�ZLWK�$7��DQWLSKRVSKROLSLG�V\QGURPH���5HVXOWV��
7KH�PRVW�FRPPRQ�ZDV�PHGLXP�VHYHUH�FRQGLWLRQ��������LQ�,�JURXS�DQG�
������ LQ� ,,� JURXS��� 6HYHUH� FRQGLWLRQ� ZDV� RQO\� LQ� FKLOGUHQ� RI� ,� JURXS��
RWKHU�V\QGURPHV�ZHUH�LQ�HTXDO�SHUFHQWDJH��&RQFOXVLRQV��0HGLXP�VHYHUH�
FRQGLWLRQ�ZDV� GLDJQRVHG� LQ� FKLOGUHQ� RI� ERWK� JURXSV� UHJDUGOHVV� RI� IRUP�
RI� WKURPERSKLOLD��VHYHUH�FRQGLWLRQ�ZDV�RQO\� LQ�FKLOGUHQ�RI� ,�JURXS�ZLWK�
,8*5����WLPHV�PRUH�RIWHQ�WKDQ�LQ�,�JURXS�FKLOGUHQ��7KLV�IDFW�QHFHVVLWDWHV�
GHYHORSPHQW� RI� DGHTXDWH� DOJRULWKP�RI� WUHDWPHQW� DQG� FDUH� RI� QHZERUQV��
ERUQ�WR�ZRPHQ�ZLWK�GLIIHUHQW�IRUPV�RI�WKURPERSKLOLD�

ȺɇȺɅɂɁ�ɎȺɄɌɈɊɈȼ�ɊɂɋɄȺ�ɊȺɁȼɂɌɂə�
ȼɇɍɌɊɂɀȿɅɍȾɈɑɄɈȼɕɏ�ɄɊɈȼɈɂɁɅɂəɇɂɃ�ɂ�
ɉɈɋɌȽȿɆɈɊɊȺȽɂɑȿɋɄɈɃ�ȽɂȾɊɈɗɇɐȿɎȺɅɂɂ�ɍ�
ɇȿȾɈɇɈɒȿɇɇɕɏ�ɇɈȼɈɊɈɀȾȿɇɇɕɏ
ɉ�Ⱥ��Ʉɨɪɹɝɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɉ��ȼ��ɉɨɥɹɤɨɜɚ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɚɬɨɥɨɝɢɹ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� �ɐɇɋ��
ɭ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɞɨɦɢɧɢɪɭɟɬ� ɜ� ɫɬɪɭɤɬɭɪɟ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��ɢɧɜɚɥɢɞɢɡɚɰɢɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ��ɇɚɢɛɨɥɟɟ�ɬɹɠɟɥɵɦ�ɢ�
ɱɚɫɬɵɦ�ɩɨɪɚɠɟɧɢɟɦ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ�ɭ�ɧɟɞɨɧɨɲɟɧɧɵɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɹɜɥɹɸɬɫɹ� ɜɧɭɬɪɢɠɟɥɭɞɨɱɤɨɜɵɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɹ� �ȼɀɄ��� Ɉɫɧɨɜɧɵɦ�
ɮɚɤɬɨɪɨɦ� ɜ� ɪɚɡɜɢɬɢɢ� ɝɢɩɨɤɫɢɱɟɫɤɢ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ�
ɐɇɋ� ɹɜɥɹɟɬɫɹ� ɩɟɪɢɧɚɬɚɥɶɧɚɹ� ɝɢɩɨɤɫɢɹ�� ɩɪɢɜɨɞɹɳɚɹ� ɤ� ɧɚɪɭɲɟɧɢɸ�
ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɭ� ɧɟɞɨɧɨɲɟɧɧɨɝɨ� ɪɟɛɟɧɤɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ�ɧɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɟ�ɮɚɤɬɨɪɵ�
ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ȼɀɄ� ɭ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɢ� ɪɚɡɜɢɬɢɹ�
ɩɨɫɬɝɟɦɨɪɪɚɝɢɱɟɫɤɨɣ�ɝɢɞɪɨɷɧɰɟɮɚɥɢɢ��ɉȽȽ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
Ȼɵɥ� ɩɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ɢɫɬɨɪɢɣ� ɫɬɚɰɢɨɧɚɪɧɵɯ�
ɛɨɥɶɧɵɯ� ���� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɞɟɬɟɣ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ�
ɜ� ɨɬɞɟɥɟɧɢɢ� ɩɚɬɨɥɨɝɢɢ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɢ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ�
ɜ� ȽɍɁ� ɄȻʋ�� ɡɚ� ����� ɝɨɞ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɩɚɤɟɬɚ� ɚɧɚɥɢɡɚ� ɜɫɬɪɨɟɧɧɨɝɨ� ɜ� 06� 2I¿FH� ([FHO��
ɪɚɡɥɢɱɢɹ� ɦɟɠɞɭ� ɝɪɭɩɩɚɦɢ� ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɤɪɢɬɟɪɢɹ�
ɯɢ�ɤɜɚɞɪɚɬ�� ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɟ� ɪɚɡɥɢɱɢɹ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɩɪɢ�
S������� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ��� ������� ɧɟɞɨɧɨɲɟɧɧɨɝɨ� ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ�
ɛɵɥ� ɜɵɫɬɚɜɥɟɧ� ɞɢɚɝɧɨɡ� ȼɀɄ� ɧɚ� ɨɫɧɨɜɟ� ɧɟɣɪɨɫɨɧɨɝɪɚɮɢɢ� ɫ�
ɞɨɩɥɟɪɨɦɟɬɪɢɟɣ�� ɨɫɦɨɬɪɨɦ� ɧɟɜɪɨɥɨɝɚ�� ɇɨɜɨɪɨɠɞɟɧɧɵɟ� ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɝɪɭɩɩɵ�ɩɨ�ɦɚɫɫɟ�ɬɟɥɚ����ɸ�ɝɪɭɩɩɭ�ɫɨɫɬɚɜɢɥɢ���ɪɟɛɟɧɤɚ�ɫ�
ɗɇɆɌ�������ɝ������������ɸ�ɝɪɭɩɩɭ�±����ɞɟɬɟɣ�ɫ�ɈɇɆɌ������ɝ����������
��ɸ�ɝɪɭɩɩɭ�±����ɞɟɬɟɣ�ɫ�ɇɆɌ������ɝ��������ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɫɪɟɞɧɢɣ�
ɫɪɨɤ�ɝɟɫɬɚɰɢɢ�ɜ���ɣ�ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥ��������ɧɟɞ�����ɣ�ɝɪɭɩɩɟ�±��������
ɧɟɞ��� ��ɣ� ɝɪɭɩɩɟ� ±� ������� ɧɟɞ�� ɉɪɢ� ɚɧɚɥɢɡɟ� ɬɟɱɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɜɫɟ�ɞɟɬɢ�ɪɨɞɢɥɢɫɶ�ɭ�ɠɟɧɳɢɧ�ɫ�ɨɬɹɝɨɳɟɧɧɵɦ�ɚɤɭɲɟɪɫɤɨ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɦ� ɚɧɚɦɧɟɡɨɦ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ɭɝɪɨɡɚ� ɩɪɟɪɵɜɚɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ�ɨɬɦɟɱɚɥɚɫɶ�ɭ����������ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɭ���ɞɟɬɟɣ��������ɜ�
��ɣ�ɝɪɭɩɩɟ�±�ɭ����ɞɟɬɟɣ��������� ������ɬɹɠɟɥɵɣ�ɝɟɫɬɨɡ�ɜɨ�,,�ɬɪɢɦɟɫɬɪɟ�
ɜ���ɣ��ɝɪɭɩɩɟ�±�ɭ����������ɜɨ���ɝɪɭɩɩɟ�±�ɭ���ɞɟɬɟɣ��������ɜ���ɝɪɭɩɩɟ�ɭ�
��ɞɟɬɟɣ��������ɮɟɬɨɩɥɚɰɟɧɬɚɪɧɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��Ɏɉɇ��ɛɵɥɚ�ɜ���ɣ�
ɝɪɭɩɩɟ�ɭ����������ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɭ����������ɜ���ɣ�ɝɪɭɩɩɟ�±�ɭ�����������
ɉɚɬɨɥɨɝɢɹ� ɢɧɬɪɚɧɚɬɚɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ� �ɩɚɬɨɥɨɝɢɱɟɫɤɨɟ� ɩɪɟɞɥɟɠɚɧɢɟ�
ɩɥɚɰɟɧɬɵ�ɢ�ɟɟ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɚɹ�ɨɬɫɥɨɣɤɚ��ɜɫɬɪɟɱɚɥɚɫɶ�ɭ���ɞɟɬɟɣ�ɢɡ�
��ɣ� ɝɪɭɩɩɵ� �������ɭ���ɞɟɬɟɣ�ɢɡ���ɣ� ɝɪɭɩɩɵ� �������ɭ���ɞɟɬɟɣ�ɢɡ���ɣ�
ɝɪɭɩɩɵ� ������� Ɍɚɡɨɜɨɟ� ɩɪɟɞɥɟɠɚɧɢɟ� ɩɥɨɞɚ� ɨɬɦɟɱɚɥɨɫɶ� ɭ� �� ɞɟɬɟɣ� ɜ�
��ɣ� ɝɪɭɩɩɟ� ������� ɭ� �� ɞɟɬɟɣ� ɜɨ� ��ɣ� ɝɪɭɩɩɟ� ������� ɭ� ��� ɞɟɬɟɣ� ɜ� ��ɣ�
ɝɪɭɩɩɟ� �������ɋɨɱɟɬɚɧɢɟ� �� ɢ� ɛɨɥɟɟ�ɮɚɤɬɨɪɨɜ� ɛɵɥɨ� ɭ� �� ɞɟɬɟɣ� ɜ� ��ɣ�
ɝɪɭɩɩɟ���������ɭ���ɞɟɬɟɣ�ɜɨ���ɣ�ɝɪɭɩɩɟ��������ɭ���ɞɟɬɟɣ�ɜ���ɣ�ɝɪɭɩɩɟ�
�������� �������ɋɪɟɞɧɹɹ�ɨɰɟɧɤɚ�ɩɨ�ɲɤɚɥɟ�Ⱥɩɝɚɪ�ɧɚ���ɣ�ɢ���ɣ�ɦɢɧɭɬɟ�
ɧɟɞɨɧɨɲɟɧɧɵɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫɨɫɬɚɜɢɥɚ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�����������
ɢ�����������ɛɚɥɥɨɜ��ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�±�����������ɢ������������ɜ���ɣ�
ɝɪɭɩɩɟ�±�����������ɢ�����������ɛɚɥɥɨɜ��Ʌɟɬɚɥɶɧɨɫɬɶ�ɛɵɥɚ�ɜ���ɣ�ɝɪɭɩɩɟ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɢ� ɫɨɫɬɚɜɢɥɚ������ȼ�ɬɟɱɟɧɢɟ�ɩɟɪɜɵɯ����ɦɢɧ�ɠɢɡɧɢ�
ɫɭɪɮɚɤɬɚɧɬ�ɜɜɨɞɢɥɫɹ�ɜɫɟɦ�ɞɟɬɹɦ�ɜ���ɣ�ɝɪɭɩɩɟ�����������ɞɟɬɹɦ�ɜɨ���ɣ�
ɝɪɭɩɩɟ����������ɞɟɬɹɦ�ɜ���ɣ�ɝɪɭɩɩɟ��������Ɋɟɫɩɢɪɚɬɨɪɧɚɹ�ɩɨɞɞɟɪɠɤɚ�
ɂȼɅ� ɩɪɨɜɨɞɢɥɚɫɶ� ɞɟɬɹɦ� ��ɣ� ɝɪɭɩɩɵ� ɫ� ɞɚɜɥɟɧɢɟɦ� ɜɞɨɯɚ� 3,3� �������
ɫɦ� ɇ�Ɉ� ɢ� ɮɪɚɤɰɢɟɣ� ɢɧɝɚɥɹɰɢɨɧɧɨɝɨ� ɤɢɫɥɨɪɨɞɚ� )L2�� ������������
ɞɥɹ� ��ɣ� ɝɪɭɩɩɵ�3,3� ������� ɫɦ�+�2��)L2�� ����������� ɞɥɹ� ��ɣ� ɝɪɭɩɩɵ�
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3,3� ��������� ɫɦ� +�2�� )L2�� ����������� ȼɀɄ� �� ɫɬɟɩɟɧɢ� ɜɫɬɪɟɱɚɥɨɫɶ�
ɭ���ɪɟɛɟɧɤɚ�ɢɡ���ɣ�ɝɪɭɩɩɵ��������ɭ���ɞɟɬɟɣ�ɢɡ���ɣ�ɝɪɭɩɩɵ��������ɭ�
���ɞɟɬɟɣ�ɢɡ� ��ɣ� ɝɪɭɩɩɵ� �������ȼ���ɣ� ɝɪɭɩɩɟ�ɧɟ�ɛɵɥɨ�ɞɟɬɟɣ� ɫ�ȼɀɄ�
��ɫɬɟɩɟɧɢ��ɜɨ���ɣ�ɝɪɭɩɩɟ�ɜɵɹɜɥɟɧɨ�ɭ���ɞɟɬɟɣ��������ɜ���ɣ�ɝɪɭɩɩɟ�±�ɭ�
�� ɞɟɬɟɣ� �������ȼɀɄ��� ɫɬɟɩɟɧɢ� ɜɫɬɪɟɱɚɥɨɫɶ� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɭ� �� ɞɟɬɟɣ�
�������ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɭ���ɞɟɬɟɣ��������ɜ���ɣ�ɝɪɭɩɩɟ�±�ɭ��ɪɟɛɟɧɤɚ������
�� �������Ƚɢɞɪɨɰɟɮɚɥɶɧɵɣ�ɫɢɧɞɪɨɦ�ɛɵɥ�ɜɵɫɬɚɜɥɟɧ�ɜ���ɣ�ɝɪɭɩɩɟ�ɭ���
ɞɟɬɟɣ���������ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɭ���ɞɟɬɟɣ��������ɜ���ɣ�ɝɪɭɩɩɟ�±�ɭ���ɞɟɬɟɣ�
������ �� ������� ȼɵɜɨɞɵ�� ȼ� ɩɪɨɜɟɞɟɧɧɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɞɨɫɬɨɜɟɪɧɨ�
ɜɵɹɜɥɟɧɨ��ɱɬɨ�ɧɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɦɢ�ɮɚɤɬɨɪɚɦɢ�ɪɢɫɤɚ�ȼɀɄ�ɢ�ɉȽȽ�ɭ�
ɧɟɞɨɧɨɲɟɧɧɵɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɹɜɥɹɸɬɫɹ��ɨɬɹɝɨɳɟɧɧɵɣ�ɚɤɭɲɟɪɫɤɨ�
ɝɢɧɟɤɨɥɨɝɢɱɟɫɤɢɣ� ɚɧɚɦɧɟɡ�� ɫɪɨɤ� ɝɟɫɬɚɰɢɢ�� ɩɚɪɚɦɟɬɪɵ� ɂȼɅ��
Ȼɨɥɶɲɨɟ�ɡɧɚɱɟɧɢɟ�ɢɦɟɟɬ�ɩɪɟɧɚɬɚɥɶɧɚɹ�ɞɢɚɝɧɨɫɬɢɤɚ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�
ɝɢɩɨɤɫɢɱɟɫɤɢ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɨɝɨ�ɩɨɪɚɠɟɧɢɹ�ɐɇɋ�ɩɥɨɞɚ�ɜ�ɤɨɦɩɥɟɤɫɟ�
ɫɨ� ɫɜɨɟɜɪɟɦɟɧɧɨɣ� ɢɯ� ɤɨɪɪɟɤɰɢɟɣ� ɜ� ɚɧɬɟɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ�� ɑɟɦ�
ɦɟɧɶɲɟ� ɫɪɨɤ� ɝɟɫɬɚɰɢɢ�� ɬɟɦ� ɬɹɠɟɥɟɟ� ɩɚɬɨɥɨɝɢɹ� ɐɇɋ� ɢ� ɬɹɠɟɥɟɟ�
ɩɪɨɬɟɤɚɟɬ�ɪɚɧɧɢɣ�ɧɟɨɧɚɬɚɥɶɧɵɣ�ɩɟɪɢɨɞ�

$1$/<6,6�2)�5,6.�)$&7256�)25�,175$9(175,&8/$5�
+(0255+$*(�$1'�3267�+(0255+$*,&�
+<'52&(3+$/<�,1�35(7(50�,1)$176
3�$��.RU\DJLQD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�2�9��3RO\DNRYD
9ROJRJUDG�VWDWH�PHGLFDO�XQLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ�� 7KH� SDWKRORJ\� RI� WKH� FHQWUDO� QHUYRXV� V\VWHP� �&16�� LQ�
SUHWHUP� LQIDQWV� LV�GRPLQDQW� LQ� WKH� VWUXFWXUH�RI�PRUELGLW\��GLVDELOLW\� DQG�
PRUWDOLW\��7KH�PRVW�IUHTXHQW�DQG�VHYHUH�EUDLQ�GDPDJH�LQ�SUHWHUP�LQIDQWV�
DUH�LQWUDYHQWULFXODU�KHPRUUKDJH��,9+���7KH�PDLQ�IDFWRU�LQ�WKH�GHYHORSPHQW�
RI�K\SR[LF�KHPRUUKDJLF�&16� LV�SHULQDWDO�K\SR[LD�GLVWRUWLRQDU\�FHUHEUDO�
EORRG� ÀRZ� LQ� SUHWHUP� LQIDQWV�� $LP�� 7R� GHWHUPLQH� WKH� PRVW� LPSRUWDQW�
SURJQRVWLF� ULVN� IDFWRUV� IRU� ,9+� LQ� SUHWHUP� LQIDQWV� DQG� GHYHORSPHQW� RI�
SRVW�KHPRUUKDJLF�K\GURFHSKDO\��0DWHULDOV�DQG�PHWKRGV��7KH�UHWURVSHFWLYH�
DQDO\VLV�ZDV�SHUIRUPHG�VWRULHV�LQSDWLHQWV�����QHZERUQV�ZKR�ZHUH�WUHDWHG�
DW�WKH�'HSDUWPHQW�RI�3DWKRORJ\�RI�WKH�QHZERUQ�DQG�SUHPDWXUH�LQIDQWV�LQ�
*226(�.%�QXPEHU���LQ�������6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�
SDFNHW� DQDO\VLV� RI� 06� 2I¿FH� ([FHO�� GLIIHUHQFHV� EHWZHHQ� JURXSV� ZHUH�
FDOFXODWHG�XVLQJ�WKH�FKL�VTXDUH�WHVW��6WDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�
GHWHUPLQHG�DW�S�������5HVXOWV��,Q�����������SUHWHUP�LQIDQWV�ZDV�GLDJQRVHG�
RQ� WKH� EDVLV� RI� ,9+� ZLWK� QHXURVRQRJUDSK\� GRSOHURPHWU\�� H[DPLQDWLRQ�
E\�D�QHXURORJLVW��1HZERUQV�ZHUH�GLYLGHG�LQWR�JURXSV�DFFRUGLQJ�WR�ERG\�
ZHLJKW����JURXS�FRPSULVHG���FKLOGUHQ�ZLWK�(/%:������J����������JURXS�
��±����FKLOGUHQ�ZLWK�9/%:������J����������JURXS���±����FKLOGUHQ�ZLWK�
/%:������J��������$PRQJ�WKH�SDWLHQWV��WKH�PHGLDQ�JHVWDWLRQDO�DJH�LQ���
JURXS�ZDV��������ZHHNV��LQ���JURXS�±��������ZHHNV��LQ���JURXS��������
ZHHNV��$QDO\]LQJ� GXULQJ� SUHJQDQF\� UHYHDOHG� WKDW� DOO� WKH� FKLOGUHQ�ZHUH�
ERUQ� WR�ZRPHQ�ZLWK�D�KLVWRU\�RI�REVWHWULF�DQG�J\QHFRORJLFDO�KLVWRU\�� ,Q�
JURXS���WKH�WKUHDW�RI�WHUPLQDWLRQ�RI�SUHJQDQF\�ZDV�REVHUYHG�LQ���������
FDVHV�� LQ� JURXS� �� ±� �� FKLOGUHQ� ������� LQ� JURXS� �� ±� ��� ������ �� �������
VHYHUH�SUHHFODPSVLD�LQ�WKH�,,�WULPHVWHU�LQ���JURXS�±����������LQ�JURXS���±�
IRXU�FKLOGUHQ��������LQ�JURXS���±���FKLOGUHQ��������SODFHQWRIHWDO�IDLOXUH�
�)31��LQ�JURXS���KDG���SDWLHQWV��������WKH���JURXS���������LQ�JURXS���
��� ������� 3DWKRORJ\� LQWUDSDUWXP� SHULRG� �DEQRUPDO� SODFHQWD� SUHYLD� DQG�
DEUXSWLR��PHW�LQ���FKLOGUHQ�IURP�JURXS������������FKLOGUHQ�IURP�JURXS���
�������DQG���FKLOGUHQ�IURP�JURXS����������%UHHFK�SUHVHQWDWLRQ�QRWHG�LQ�
��FKLOGUHQ�LQ�JURXS����������LQ���FKLOGUHQ�LQ�JURXS���������LQ����FKLOGUHQ�
LQ�JURXS����������7KH�FRPELQDWLRQ�RI���RU�PRUH�IDFWRUV�KDG�IRXU�FKLOGUHQ�
LQ�JURXS��� �������� �� FKLOGUHQ� LQ�JURXS��� ������� �� FKLOGUHQ� LQ�JURXS���
�������� �������0HDQ�$SJDU�VFRUH�DW���DQG���PLQXWHV��SUHWHUP�LQIDQWV�ZDV�
LQ�WKH�¿UVW�JURXS�±�����������DQG�����������SRLQWV��LQ�WKH�VHFRQG�JURXS�
±�����������DQG������������LQ�JURXS���±�����������DQG�����������SRLQWV��
0RUWDOLW\� IRU� LQIDQWV� ZDV� �� ������� 'XULQJ� WKH� ¿UVW� ��� PLQXWHV� RI� OLIH�
VXUIDFWDQW�ZDV�DGPLQLVWHUHG�WR�DOO�FKLOGUHQ�LQ�JURXS�������������FKLOGUHQ�
LQ� JURXS� �� ������� �� FKLOGUHQ� LQ� JURXS� �� �������5HVSLUDWRU\� VXSSRUW� RI�
FKLOGUHQ�FDUULHG�RXW� LQ�JURXS���ZLWK� LQVSLUDWRU\�SUHVVXUH�3,3��������FP�
+�2�DQG�IUDFWLRQ�RI�LQKDOHG�R[\JHQ�)L2��������������LQ�JURXS���±�3,3�
�������FP�+�2��)L2�������������LQ�JURXS���±�3,3����������FP�+�2��)L2��
�����������,9+�JUDGH���RFFXUUHG�LQ���FKLOG�LQ�JURXS����������LQ���FKLOGUHQ�
IURP�JURXS��� ������� DQG����FKLOGUHQ� IURP���JURXSV� ������� ,Q�JURXS���
KDG�QR�FKLOGUHQ�ZLWK�,9+�JUDGH����LQ�JURXS���ZDV�GHWHFWHG�LQ���FKLOGUHQ�
������LQ�JURXS���LQ���FKLOGUHQ��������9=+.��GHJUHH�RFFXUUHG�LQ�JURXS�
�� LQ���FKLOGUHQ�������LQ�JURXS���KDYH���FKLOGUHQ�������LQ�JURXS���KDG�
�UHEHQND� ����� �� ������+\GURFHSKDOLF� V\QGURPH� KDV� EHHQ� H[KLELWHG� LQ�
JURXS���LQ���FKLOGUHQ��������LQ�JURXS���KDG���FKLOGUHQ�������LQ�JURXS�

�� LQ� �� FKLOGUHQ� ������ �� ������� &RQFOXVLRQ�� ,Q� WKLV� VWXG\�� VLJQL¿FDQWO\�
UHYHDOHG�WKDW�WKH�PRVW�VLJQL¿FDQW�ULVN�IDFWRUV�IRU�,9+�DQG�3++�LQ�SUHWHUP�
LQIDQWV� DUH� EXUGHQHG� REVWHWULF� DQG� J\QHFRORJLFDO� KLVWRU\�� JHVWDWLRQDO�
DJH�� YHQWLODWRU� VHWWLQJV�� ,PSRUWDQW� ULVN� IDFWRUV� IRU� SUHQDWDO� GLDJQRVLV� RI�
K\SR[LF�KHPRUUKDJLF� OHVLRQ� LQ� WKH� IHWDO� &16� LQ� FRQMXQFWLRQ� ZLWK� WKHLU�
WLPHO\�FRUUHFWLRQ�LQ�WKH�DQWHQDWDO�SHULRG��7KH�VPDOOHU�WKH�JHVWDWLRQDO�DJH��
WKH�KDUGHU�DQG�KDUGHU�&16�SDWKRORJ\�RFFXUV�HDUO\�QHRQDWDO�SHULRG�

ɈɋɈȻȿɇɇɈɋɌɂ�ɗɅȿɄɌɊɈɄȺɊȾɂɈȽɊȺɎɂɑȿɋɄɂɏ�
ȾȺɇɇɕɏ�ɍ�ɇɈȼɈɊɈɀȾȿɇɇɕɏ�ɋ�ɋɈɑȿɌȺɇɇɈɃ�
ɉȿɊɂɇȺɌȺɅɖɇɈɃ�ɉȺɌɈɅɈȽɂȿɃ��ɇȺɏɈȾəɓɂɏɋə�ȼ�
ɊȿȺɇɂɆȺɐɂɈɇɇɈɆ�ɈɌȾȿɅȿɇɂɂ
ɇ�ȼ��Ȼɚɪɚɧɨɜɚ��Ɇ�Ⱥ��ɇɨɜɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�Ʌ��Ⱥɥɢɦɨɜɚ
ɋɦɨɥɟɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� ɋɦɨɥɟɧɫɤ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʉɥɢɧɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɭ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɡɚɬɪɭɞɧɢɬɟɥɶɧɚ� ɢ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɜɵɹɜɢɬɶ� ɪɚɧɧɢɟ�
ɧɚɪɭɲɟɧɢɹ�ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�ɫɢɫɬɟɦɵ��ɉɨɷɬɨɦɭ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ�
ɞɢɚɝɧɨɫɬɢɤɚ� ɧɚɪɭɲɟɧɢɣ� ɫɟɪɞɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢɝɪɚɟɬ� ɜɚɠɧɭɸ�
ɪɨɥɶ�ɜ�ɜɵɹɜɥɟɧɢɢ�ɩɚɬɨɥɨɝɢɢ��Ɉɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�
ɦɟɬɨɞɨɜ� ɨɰɟɧɤɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ�
ɫɢɫɬɟɦɵ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɞɟɬɟɣ� ɹɜɥɹɟɬɫɹ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɹ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɢɟ� ɩɪɢɡɧɚɤɢ�
ɧɚɪɭɲɟɧɢɣ� ɫɟɪɞɟɱɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�� ɢɦɟɸɳɢɯ�
ɫɨɱɟɬɚɧɧɭɸ� ɩɟɪɢɧɚɬɚɥɶɧɭɸ� ɩɚɬɨɥɨɝɢɸ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɫɥɟɞɨɜɚɧɵ� ��� ɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɫɭɬ���
ɧɚɯɨɞɢɜɲɢɯɫɹ� ɜ� ɪɟɚɧɢɦɚɰɢɨɧɧɨɦ� ɨɬɞɟɥɟɧɢɢ� ɨɛɥɚɫɬɧɨɣ� ɞɟɬɫɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ�� Ɉɫɧɨɜɧɵɦɢ� ɤɨɧɤɭɪɢɪɭɸɳɢɦɢ� ɞɢɚɝɧɨɡɚɦɢ�
ɛɵɥɢ��ɩɟɪɢɧɚɬɚɥɶɧɵɟ�ɩɨɪɚɠɟɧɢɹ�ɰɟɧɬɪɚɥɶɧɨɣ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�����
ɩɚɰɢɟɧɬɚ���ɜɪɨɠɞɟɧɧɚɹ�ɩɧɟɜɦɨɧɢɹ�ɢ�ɫɟɩɫɢɫ�������ɜɪɨɠɞɟɧɧɵɟ�ɩɨɪɨɤɢ�
ɪɚɡɜɢɬɢɹ�ɫɟɪɞɰɚ������ɜ�ɤɚɱɟɫɬɜɟ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɩɚɬɨɥɨɝɢɢ�ɨɬɦɟɱɚɥɢɫɶ�
ɦɚɥɵɟ�ɚɧɚɬɨɦɢɱɟɫɤɢɟ�ɨɛɪɚɡɨɜɚɧɢɹ�ɫɟɪɞɰɚ�������ɧɟɨɧɚɬɚɥɶɧɵɟ�ɠɟɥɬɭɯɢ�
������ɡɚɞɟɪɠɤɚ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ�ɪɚɡɜɢɬɢɹ������Ɋɟɡɭɥɶɬɚɬɵ��ɂɡɦɟɧɟɧɢɹ�
ɧɚ�ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɟ�ɡɚɮɢɤɫɢɪɨɜɚɧɵ�ɭ����������ɩɚɰɢɟɧɬɨɜ��ɍ����
ɞɟɬɟɣ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�ɢɡɦɟɧɟɧɢɹ�ɩɪɨɹɜɥɹɥɢɫɶ�ɧɚɪɭɲɟɧɢɟɦ�ɩɪɨɰɟɫɫɨɜ�
ɪɟɩɨɥɹɪɢɡɚɰɢɢ�ɢ�ɨɛɦɟɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɦɢɨɤɚɪɞɟ��ɇɢɡɤɨɜɨɥɶɬɚɠɧɚɹ�
ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɚ� ɨɬɦɟɱɚɥɚɫɶ� ɭ� �� ������ ɩɚɰɢɟɧɬɨɜ� ɢ� ɦɨɠɟɬ�
ɛɵɬɶ� ɨɛɴɹɫɧɟɧɚ� ɜɵɪɚɠɟɧɧɵɦɢ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ�
ɫɟɪɞɟɱɧɨɣ�ɦɵɲɰɵ��ɉɟɪɟɝɪɭɡɤɚ�ɩɪɚɜɵɯ�ɨɬɞɟɥɨɜ�ɫɟɪɞɰɚ�ɨɬɦɟɱɚɥɚɫɶ�ɭ�
����������ɧɚɪɭɲɟɧɢɹ�ɫɟɪɞɟɱɧɨɝɨ�ɪɢɬɦɚ�±�ɭ�����������ɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ��
ɭ���������ɞɟɬɟɣ�±�ɫɢɧɭɫɨɜɨɣ�ɬɚɯɢɤɚɪɞɢɟɣ��ɭ��������±�ɛɪɚɞɢɤɚɪɞɢɟɣ�
ɢ� ɭ� �� ����� ±� ɫɭɩɪɚɜɟɧɬɪɢɤɭɥɹɪɧɨɣ� ɷɤɫɬɪɚɫɢɫɬɨɥɢɟɣ�� ɉɪɢɡɧɚɤɢ�
ɧɚɪɭɲɟɧɢɹ� ɮɭɧɤɰɢɢ� ɩɪɨɜɨɞɢɦɨɫɬɢ� ɜ� ɜɢɞɟ� ɛɥɨɤɚɞɵ� ɩɪɚɜɨɣ� ɧɨɠɤɢ�
ɩɭɱɤɚ�Ƚɢɫɚ�ɨɬɦɟɱɟɧɵ�ɭ��� �����ɢ� ɡɚɦɟɞɥɟɧɢɹ�ɚɬɪɢɨɜɟɧɬɪɢɤɭɥɹɪɧɨɝɨ�
ɩɪɨɜɟɞɟɧɢɹ� ±� ɭ� �� ����� ɪɟɛɟɧɤɚ�� Ⱦɚɧɧɵɟ� ɜɚɪɢɚɧɬɵ� ɚɪɢɬɦɢɣ�
ɧɟ� ɫɨɩɪɨɜɨɠɞɚɥɢɫɶ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɢ� ɧɟ�
ɬɪɟɛɨɜɚɥɢ� ɚɤɬɢɜɧɨɝɨ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ� ɥɟɱɟɧɢɹ�� ɉɪɢ� ɚɧɚɥɢɡɟ�
ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɗɄȽ�ɧɚɪɭɲɟɧɢɣ� ɧɚɢɛɨɥɶɲɟɟ�
ɡɧɚɱɟɧɢɟ� ɢɦɟɥɢ� ɩɟɪɢɧɚɬɚɥɶɧɵɟ� ɩɨɪɚɠɟɧɢɹ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ� �ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ɝɢɩɨɤɫɢɱɟɫɤɢ�ɢɲɟɦɢɱɟɫɤɨɝɨ� ɝɟɧɟɡɚ�� ɢ�
ɢɧɮɟɤɰɢɨɧɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� �ɩɧɟɜɦɨɧɢɹ�� ɫɟɩɫɢɫ��� ɍ�
�� ������ ɞɟɬɟɣ� ɫ� ɢɡɦɟɧɟɧɢɹɦɢ� ɩɨ� ɞɚɧɧɵɦ� ɧɟɣɪɨɫɨɧɨɝɪɚɮɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɬɦɟɱɚɥɢɫɶ� ɫɨɱɟɬɚɧɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� �� ������ ɩɚɰɢɟɧɬɚɦɢ�� ɭ� ɤɨɬɨɪɵɯ� ɧɟ� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɢɡɦɟɧɟɧɢɹ�
ɩɨ� ɞɚɧɧɵɦ� ɧɟɣɪɨɫɨɧɨɝɪɚɮɢɢ�� ɂɧɮɟɤɰɢɨɧɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɭ����������ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɩɪɢɜɨɞɢɥɢ�ɤ�ɮɨɪɦɢɪɨɜɚɧɢɸ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ�ɧɚɪɭɲɟɧɢɣ�ɧɚ�ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɦɦɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�
��������ɩɚɰɢɟɧɬɚɦɢ��ɧɟ�ɢɦɟɜɲɢɯ�ɞɚɧɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��Ɍɚɤɢɟ�ɮɚɤɬɨɪɵ�
ɪɢɫɤɚ�� ɤɚɤ� ɡɚɞɟɪɠɤɚ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɪɚɡɜɢɬɢɹ�� ɠɟɥɬɭɯɚ�� ɦɚɥɵɟ�
ɚɧɚɬɨɦɢɱɟɫɤɢɟ� ɨɛɪɚɡɨɜɚɧɢɹ� ɫɟɪɞɰɚ� ɧɟ� ɩɪɢɜɨɞɢɥɢ� ɤ� ɛɨɥɟɟ� ɱɚɫɬɨɦɭ�
ɪɚɡɜɢɬɢɸ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ�
ɫ� ɞɟɬɶɦɢ�� ɧɟ� ɢɦɟɜɲɢɦɢ� ɞɚɧɧɵɟ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ�� ɉɪɢ�
ɫɪɚɜɧɟɧɢɢ� ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɜ� ɞɢɧɚɦɢɤɟ� ɱɟɪɟɡ�
��±���ɞɧɟɣ�ɬɨɥɶɤɨ�ɭ���ɩɚɰɢɟɧɬɚ�ɨɬɦɟɱɟɧɚ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ��
ȼɨɡɦɨɠɧɨ�� ���ɞɧɟɜɧɵɣ� ɤɭɪɫ� ɬɟɪɚɩɢɢ� ɹɜɥɹɟɬɫɹ� ɧɟɞɨɫɬɚɬɨɱɧɵɦ� ɞɥɹ�
ɥɟɱɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ��ȼɵɜɨɞɵ��ɋɨɱɟɬɚɧɧɚɹ�ɩɟɪɢɧɚɬɚɥɶɧɚɹ�
ɩɚɬɨɥɨɝɢɹ�� ɫ� ɞɨɦɢɧɢɪɭɸɳɟɣ� ɪɨɥɶɸ� ɝɢɩɨɤɫɢɱɟɫɤɢ�ɢɲɟɦɢɱɟɫɤɢɯ�
ɩɨɪɚɠɟɧɢɣ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɢɧɮɟɤɰɢɨɧɧɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ��ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɭ�ɜɫɟɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɞɟɬɟɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦɢ�ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɢɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ�
ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�ɜɵɪɚɠɟɧɧɨɫɬɢ�
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,QWURGXFWLRQ�� &OLQLFDO� HYDOXDWLRQ� RI� KHPRG\QDPLF� GLVRUGHUV� RI�
QHZERUQV� LV� UDWKHU� GLI¿FXOW� DQG� GRHVQ¶W� OHW� ¿QG� HDUOLHU� GLVRUGHUV� RI� WKH�
FDUGLRYDVFXODU� V\VWHP�� 7KDW¶V� ZK\� LQVWUXPHQWDO� GLDJQRVLV� RI� FDUGLDF�
DEQRUPDOLWLHV�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�GHWHFWLRQ�RI�SDWKRORJ\��2QH�
RI� WKH� PRVW� VSUHDG� PHWKRGV� RI� HYDOXDWLRQ� RI� IXQFWLRQDO� FRQGLWLRQ� RI�
QHZERUQV� FDUGLRYDVFXODU� V\VWHP� LV� HOHFWURFDUGLRJUDSK\��$LP�� 7R� VWXG\�
WKH� HOHFWURFDUGLRJUDSKLF� VLJQV� RI� FDUGLRYDVFXODU� GLVRUGHUV� RI� QHZERUQV��
KDYLQJ� FRPELQHG� SHULQDWDO� SDWKRORJ\�� 0DWHULDOV� DQG� PHWKRGV�� ��� IXOO�
WHUP� QHZERUQV� DJHG� IURP� �� WR� ��� GD\V�� KDYLQJ� EHHQ� XQGHU� DQ� LQWHQVH�
FDUH� LQ� 5HJLRQDO� &KLOGUHQ¶V� +RVSLWDO�� ZHUH� H[DPLQHG� E\� XV�� 7KH� PDLQ�
FRPSHWLQJ� GLDJQRVHV� ZHUH�� SHULQDWDO� FHQWUDO� QHUYRXV� V\VWHP� GDPDJHV�
����SDWLHQWV���LQERUQ�SQHXPRQLD�DQG�VHSVLV�������LQERUQ�KHDUW�GLVHDVH������
PLQRU�DQG�DFFRPSDQ\LQJ� WKHP�DEQRUPDOLWLHV�RI� WKH�KHDUW� ������QHRQDWDO�
LFWHUXV� ������ LQWUDXWHULF� JURZWK� UHWDUGDWLRQ� �����5HVXOWV��7KH� FKDQJHV� RI�
WKH�HOHFWURFDUGLRJUDP�ZHUH�IRXQG�LQ����������SDWLHQWV�����FKLOGUHQ�KDG�
SDWKRORJLFDO�FKDQJHV�LQ�WKH�P\RFDUGLXP�WKDW�PDQLIHVWHG�LQ�UHSRODUL]DWLRQ�
DEQRUPDOLWLHV�DQG�PHWDEROLF�GLVWXUEDQFH�RI�WKH�P\RFDUGLXP��/RZ�YROWDJH�
HOHFWURFDUGLRJUDP�ZDV�REVHUYHG� LQ���FDVHV� �����RI�SDWLHQWV��DQG� LW�FDQ�
EH� H[SODLQHG� E\� WKH� VHYHUH�PHWDEROLF� GLVWXUEDQFHV� RI� WKH� KHDUW�PXVFOH��
2YHUORDG� RI� WKH� YHQRXV� KHDUW�ZDV� REVHUYHG� LQ� ��� �����SDWLHQWV�� FDVHV�
DQG� LQGLFDWHG� VWUHVV� DGDSWDWLRQ� SURFHVVHV� LQ� EORRG� FLUFXODWRU\� V\VWHP��
KHDUW�UK\WKP�GLVRUGHU�DQG�FDUGLDF�FRQGLWLRQ�GLVWXUEDQFH�ZHUH�IRXQG�LQ���
FDVHV� �������� RI� VXUYH\HG� QHZERUQV� DQG� LQ� �� ������ FDVHV�� LQ� IRUP� RI�
VLQXV� WDFK\FDUGLD�� �� SDWLHQW� �����KDG� LW� LQ� IRUP�RI� EUDG\FDUGLD� DQRWKHU�
RQH� �� ����� KDG� LW� LQ� IRUP� RI� VXSUDYHQWULFXODU� H[WUDV\VWROHV�� 6\PSWRPV�
RI� IXQFWLRQDO�GLVRUGHUV�RI�FRQGXFWLYLW\� LQ� IRUP�RI� WKH�EORFN�RI� WKH� ULJKW�
EXQGOH�EUDQFK�ZHUH�IRXQG�LQ��������DQG�VORZ�DWULRYHQWULFXODU�FRQGXFWLRQ�
LQ��������QHZERUQ��7KHVH�RSWLRQV�ZHUH�QRW�DFFRPSDQLHG�E\�DUUK\WKPLDV�
KHPRG\QDPLF�GLVWXUEDQFHV�DQG�GLG�QRW�UHTXLUH�DFWLYH�PHGLFDWLRQ��,Q�WKH�
DQDO\VLV� RI� ULVN� IDFWRUV� IRU� HOHFWURFDUGLRJUDSKLF� PDOIXQFWLRQV� SHULQDWDO�
FHQWUDO� QHUYRXV� V\VWHP�GDPDJH� �PDLQO\� K\SR[LF�LVFKHPLF� JHQHVHV�� DQG�
LQIHFWLRXV�GLVHDVHV��SQHXPRQLD��VHSVLV��ZHUH�WKH�PRVW�LPSRUWDQW�RQH��7KXV�
DPRQJ���SDWLHQWV��������ZLWK�SHULQDWDO�FHQWUDO�QHUYRXV�V\VWHP�GDPDJH�DQG�
DOWHUDWLRQ� LQ�QHXURVRQRJUDSKLF�GDWD� �VLJQV�RI�K\GURFHSKDOXV�� LPPDWXULW\�
DQG�FHUHEUDO�K\SR[LD��FRPELQDWLRQ�RI�HOHFWURFDUGLRJUDSKLF�GLVRUGHUV�KDYH�
EHHQ�UHSRUWHG��FDUGLDO�DUUK\WKPLDV�PHWDEROLF�SURFHVVHV��XQOLNH���SDWLHQWV�
������ ZKR� KDG� QR� VXFK� VLQJV� DFFRUGLQJ� QHXURVRQRJUDSK\�� ,QIHFWLRXV�
GLVHDVHV�LQ���������RI�QHZERUQV��OHG�WR�HOHFWURFDUGLRJUDPLF�LQGLFDWLRQV�
RI�PHWDEROLF� GLVRUGHUV� XQOLNH� �� ������ SDWLHQWV�ZKR� KDG� QR� WKH� VLPLODU�
GLVRUGHUV�� 6XFK� ULVN� IDFWRUV� DV� LQWUDXWHULQH� JURZWK� UHWDUGDWLRQ�� LFWHUXV��
LQVLJQL¿FDQW�DQDWRPLFDO�DEQRUPDOLWLHV�RI�WKH�KHDUW�GLG�QRW�OHDG�WR�KLJKHU�
UDWHV�RI�HOHFWURFDUGLRJUDSKLF�GLVRUGHUV�XQOLNH�QHZERUQ�ZKR�GLG�QRW�KDYH�
GDWD�SDWKRORJLFDO�FRQGLWLRQV��,I�ZH�FRPSDUH�HOHFWURFDUGLRJUDSKLF�GDWD�LQ�
G\QDPLFV�LQ���±���GD\�ZH¶OO�¿QG�WKDW�RQO\�RQH�SDWLHQW�VKRZHG�D�SRVLWLYH�
WHQGHQF\��3HUKDSV��D�WHQ�GD\�FRXUVH�RI�WKHUDS\�LV�QRW�VXI¿FLHQW�IRU�WUHDWPHQW�
RI�WKH�PDLQ�GLVHDVH��&RQFOXVLRQ��7KH�FRPELQHG�SHULQDWDO�SDWKRORJ\�ZLWK�
WKH� GRPLQDQW� UROH� RI� K\SR[LF�LVFKHPLF� GDPDJHV� RI� WKH� FHQWUDO� QHUYRXV�
V\VWHP� DQG� LQIHFWLRXV� GLVHDVHV� DPRQJ� DOO� QHZERUQV� LV� DFFRPSDQLHG� E\�
SURORQJHG�HOHFWURFDUGLRJUDSKLF�DEQRUPDOLWLHV�RI�YDU\LQJ�VHYHULW\�

ȼɅɂəɇɂȿ�ɉȿɊɂɇȺɌȺɅɖɇɈɃ�ȽɂɉɈɄɋɂɂ�ȼɕɋɈɄɈɃ�
ɋɌȿɉȿɇɂ�ɌəɀȿɋɌɂ�ɇȺ�ɆɂɈɄȺɊȾ�ɇɈȼɈɊɈɀȾȿɇɇɕɏ�
ɄɊɕɋ
Ⱦ�Ⱥ��Ɇɨɥɱɚɧɸɤ��ɋ�Ⱥ��Ⱦɭɛɢɧɢɧ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ɂ��Ƚɭɛɢɧɚ�ȼɚɤɭɥɢɤ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ɂɫɬɨɤɢ� ɦɧɨɝɢɯ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɣ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ� �ɋɋɋ�� ɭ� ɜɡɪɨɫɥɵɯ� ɛɟɪɭɬ� ɧɚɱɚɥɨ� ɜ� ɩɟɪɢ�� ɢ�
ɧɟɨɧɚɬɚɥɶɧɨɦ� ɩɟɪɢɨɞɟ�� ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɛɨɥɶɲɨɣ� ɢɧɬɟɪɟɫ�
ɜɵɡɵɜɚɟɬ�ɫɨɫɬɨɹɧɢɟ�ɋɋɋ�ɭ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɩɨɫɥɟ�ɩɟɪɟɧɟɫɟɧɧɨɣ�ɢɦɢ�
ɯɪɨɧɢɱɟɫɤɨɣ� ɢɥɢ� ɨɫɬɪɨɣ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɝɢɩɨɤɫɢɢ��ɉɨ�ɏɚɪɶɤɨɜɫɤɨɣ�
ɨɛɥɚɫɬɢ�ɡɚ������ɝ��ɫɪɟɞɢ�ɛɨɥɶɧɵɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɦɚɫɫɨɣ�ɬɟɥɚ������ɝ�
ɢ�ɛɨɥɟɟ�ɜɧɭɬɪɢɭɬɪɨɛɧɚɹ�ɝɢɩɨɤɫɢɹ�ɢ�ɚɫɮɢɤɫɢɹ�ɩɪɢ�ɪɨɞɚɯ�ɢɦɟɥɚ�ɦɟɫɬɨ�ɜ�
������ɫɥɭɱɚɟɜ��Ƚɢɩɨɤɫɢɹ�ɩɥɨɞɚ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɪɭɲɟɧɢɸ�ɜɟɝɟɬɚɬɢɜɧɨɣ�
ɪɟɝɭɥɹɰɢɢ�ɤɨɪɨɧɚɪɧɵɯ�ɫɨɫɭɞɨɜ��ɭɯɭɞɲɟɧɢɸ�ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ�ɨɛɦɟɧɚ�

ɫ� ɪɟɡɤɢɦ� ɭɦɟɧɶɲɟɧɢɟɦ� ɨɛɪɚɡɨɜɚɧɢɹ� ɦɚɤɪɨɷɪɝɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ�
ɜ� ɦɢɬɨɯɨɧɞɪɢɹɯ� ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɢ� ɤɥɟɬɤɚɯ� ɫɢɧɭɫɨɜɨɝɨ� ɭɡɥɚ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɜɥɢɹɧɢɟ� ɨɫɬɪɨɣ� ɩɨɫɬɧɚɬɚɥɶɧɨɣ� ɢ�
ɯɪɨɧɢɱɟɫɤɨɣ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ�ɝɢɩɨɤɫɢɢ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɧɚ�
ɦɢɨɤɚɪɞ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɤɪɵɫ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɟ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɉɨɫɬɚɜɥɟɧ� ɷɤɫɩɟɪɢɦɟɧɬ�ɧɚ� ɤɪɵɫɚɯ�ɥɢɧɢɢ�ȼɢɫɬɚɪ� ɫ�ɮɨɪɦɢɪɨɜɚɧɢɟɦ�
ɩɟɪɢɨɞɢɱɟɫɤɢɯ� ɝɢɩɨɛɚɪɢɱɟɫɤɢɯ� ɝɢɩɨɤɫɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ� ɜɵɫɨɤɨɣ�
ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ�ɞɥɹ�ɛɟɪɟɦɟɧɧɵɯ�ɫɚɦɨɤ��ɤɪɵɫɹɬɚ�ɫɨɫɬɚɜɢɥɢ�ɝɪɭɩɩɭ�
ɯɪɨɧɢɱɟɫɤɨɣ�ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ�ɝɢɩɨɤɫɢɢ�±�ɝɪ��ɏȼɍȽ��ɢ�ɨɞɧɨɪɚɡɨɜɵɯ�
ɝɢɩɨɛɚɪɢɱɫɟɤɢɯ� ɝɢɩɨɤɫɢɱɟɫɤɢɯ� ɭɫɥɨɜɢɣ� ɞɥɹ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ�
ɤɪɵɫɹɬ� �ɤɪɵɫɹɬɚ� ɫɨɫɬɚɜɢɥɢ� ɝɪɭɩɩɭ�ɨɫɬɪɨɣ�ɩɨɫɬɧɚɬɚɥɶɧɨɣ� ɝɢɩɨɤɫɢɢ�
±� ɝɪ�� ɈɉȽ��� ɂɧɬɚɤɬɧɵɟ� ɠɢɜɨɬɧɵɟ� ɫɨɫɬɚɜɢɥɢ� ɝɪɭɩɩɭ� ɤɨɧɬɪɨɥɹ�
�ɝɪ�� Ʉ��� ɉɨɫɥɟ� ɜɵɜɟɞɟɧɢɹ� ɤɪɵɫɹɬ� ɢɡ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɜɟɪɯɭɲɟɱɧɚɹ�
ɱɚɫɬɶ� ɫɟɪɞɰɚ� ɢɫɩɨɥɶɡɨɜɚɧɚ� ɞɥɹ� ɢɡɝɨɬɨɜɥɟɧɢɹ� ɦɢɤɪɨɩɪɟɩɚɪɚɬɨɜ�
�ɨɤɪɚɫɤɢ� ɩɢɤɪɨɮɭɤɫɢɧɨɦ� ɩɨ� ȼɚɧ�Ƚɢɡɨɧɭ�� ɝɚɥɥɨɰɢɚɧɢɧ�ɯɪɨɦɨɜɵɦɢ�
ɤɜɚɫɰɚɦɢ� ɩɨ� ɗɣɧɚɪɫɨɧɭ�� ɢ� ɩɪɨɜɟɞɟɧɢɹ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɢ�
ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɦɢɤɪɨɫɤɨɩ� $[LRVWDU� SOXV� ±�
=HLVV��� ɇɚ� ɤɨɦɩɶɸɬɟɪɧɵɯ� ɢɡɨɛɪɚɠɟɧɢɹɯ� ɨɩɪɟɞɟɥɹɥɢ� ɩɥɨɳɚɞɶ� ɹɞɪɚ�
ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɢ� ɨɩɬɢɱɟɫɤɭɸ� ɩɥɨɬɧɨɫɬɶ� ɹɞɪɚ� ɩɪɢ� ɨɤɪɚɫɤɟ� ɩɨ�
ɗɣɧɚɪɫɨɧɭ� ɞɥɹ� ɨɰɟɧɤɢ� ɫɬɟɩɟɧɢ� ɷɭɝɟɬɟɪɨɯɪɨɦɧɨɫɬɢ� ɯɪɨɦɚɬɢɧɚ��
Ɋɟɡɭɥɶɬɚɬɵ��ɇɚ�ɦɢɤɪɨɩɪɟɩɚɪɚɬɚɯ� ɝɪɭɩɩɵ�ɤɨɧɬɪɨɥɹ�ɦɨɠɟɦ�ɨɬɦɟɬɢɬɶ�
ɬɨɥɫɬɵɣ� ɷɩɢɤɚɪɞ� ɫ� ɧɚɥɢɱɢɟɦ� ɧɟɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɤɨɥɥɚɝɟɧɨɜɵɯ�
ɜɨɥɨɤɨɧ� �ɜ� ɨɫɧɨɜɧɨɦ� ɜɨɤɪɭɝ� ɚɪɬɟɪɢɨɥ� ɢ� ɜɟɧɭɥ��� ɜ� ɦɢɨɤɚɪɞɟ� ±�
ɤɚɪɞɢɨɦɢɨɰɢɬɵ� ɫ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɝɭɫɬɨ� ɪɚɫɩɨɥɨɠɟɧɧɵɯ�
ɹɞɟɪ� ɪɚɡɧɨɣ� ɫɬɟɩɟɧɢ� ɷɭɯɪɨɦɧɨɫɬɢ�� ɇɚ� ɦɢɤɪɨɩɪɟɩɚɪɚɬɚɯ� ɦɢɨɤɚɪɞɚ�
ɫ� ɏȼɍȽ� ɦɢɨɤɚɪɞ� ɝɨɪɚɡɞɨ� ɬɨɥɳɟ�� ɱɟɦ� ɭ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ɹɞɪɚ�
ɪɚɫɩɨɥɨɠɟɧɵ� ɦɟɧɟɟ� ɩɥɨɬɧɨ�� ɤɚɪɞɢɨɦɢɨɰɢɬɵ� ɪɚɡɦɟɳɟɧɵ� ɧɟɫɤɨɥɶɤɨ�
ɯɚɨɬɢɱɧɨ�� ɰɢɬɨɩɥɚɡɦɚ� ɪɵɯɥɚɹ�� ɤɚɩɢɥɥɹɪɵ�ɪɚɫɲɢɪɟɧɵ��ɂɦɟɟɬ�ɦɟɫɬɨ�
ɮɭɤɫɢɧɨɮɢɥɢɹ� ɫɬɪɨɦɵ� ±� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɨ� ɮɢɛɪɨɰɢɬɨɜ� ɢ�
ɤɨɥɥɚɝɟɧɚ�� Ɉɬɦɟɱɚɟɬɫɹ� ɧɚɥɢɱɢɟ� ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɫ� ɨɱɟɧɶ� ɫɜɟɬɥɨɣ�
ɜɚɤɭɨɥɢɡɢɪɨɜɚɧɧɨɣ� ɰɢɬɨɩɥɚɡɦɨɣ�� ɉɪɢ� ɈɉȽ� ɹɞɪɚ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ�
ɟɳɟ� ɪɟɠɟ�� ɱɟɦ� ɩɪɢ� ɏȼɍȽ�� ɰɢɬɨɩɥɚɡɦɚ� ɫɬɚɧɨɜɢɬɫɹ� ɛɨɥɟɟ� ɪɵɯɥɨɣ��
ɫ� ɩɭɫɬɨɬɚɦɢ�� Ɇɨɪɮɨɦɟɬɪɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɨɛɧɚɪɭɠɢɥɨ�ɱɬɨ�
ɜ� ɫɪɟɞɧɟɦ� ɩɥɨɳɚɞɶ� ɹɞɟɪ� ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɜ� ɝɪ�� ɏȼɍȽ� ɢ� ɝɪ�� ɈɉȽ�
ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ��ɱɟɦ�ɜ�ɝɪ��Ʉ��ɝɪ��Ʉ�±������������ɦɤɦ���ɝɪ��ɏȼɍȽ�±�
�����������ɦɤɦ���ɝɪ��ɈɉȽ�±������������ɦɤɦ���Sɤ±ɨɩɝ��������Sɤ±ɯɜɭɝ���������
ɉɪɢ�ɷɬɨɦ�ɮɨɪɦɚ�ɹɞɪɚ�ɬɚɤɠɟ�ɦɟɧɹɟɬɫɹ��ɜ�ɝɪ��Ʉ�ɦɧɨɝɢɟ�ɤɚɪɞɢɨɦɢɨɰɢɬɵ�
ɢɦɟɸɬ�ɭɞɥɢɧɟɧɧɨɟ� ɹɞɪɨ�� ɚ� ɜ� ɝɪ��ɏȼɍȽ�ɢ� ɝɪ��ɈɉȽ� ɬɚɤɢɯ� ɹɞɟɪ�ɦɚɥɨ��
Ɉɩɬɢɱɟɫɤɚɹ� ɩɥɨɬɧɨɫɬɶ� ɹɞɟɪ� ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɩɪɢ� ɨɤɪɚɫɤɟ� ɩɨ�
ɗɣɧɚɪɫɨɧɭ� ɜ� ɨɛɟɢɯ� ɨɫɧɨɜɧɵɯ� ɝɪɭɩɩɚɯ� ɨɤɚɡɚɥɚɫɶ� ɞɨɫɬɨɜɪɟɧɨ� ɧɢɠɟ��
ɱɟɦ�ɜ�ɝɪ��Ʉ��ɝɪ��Ʉ�±�����������ɭɫɥ��ɟɞ��ɨɩɬ��ɩɥ���ɝɪ��ɏȼɍȽ�±������������
ɭɫɥ�� ɟɞ��ɨɩɬ��ɩɥ�� ɝɪ��ɈɉȽ�±������������ɭɫɥ�� ɟɞ��ɨɩɬ��ɩɥ�� �Sɤ±ɨɩɝ��������
Sɤ±ɯɜɭɝ��������� ȼɵɜɨɞɵ�� ȼɵɫɨɤɚɹ� ɫɬɟɩɟɧɶ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ� ɝɢɩɨɤɫɢɢ�
ɨɛɫɭɥɨɜɢɥɚ�ɬɨɪɦɨɠɟɧɢɟ�ɩɪɨɰɟɫɫɨɜ�ɪɚɡɜɢɬɢɹ�ɢ�ɫɨɡɪɟɜɚɧɢɹ�ɦɢɨɤɚɪɞɚ�
ɫ� ɩɨɹɜɥɟɧɢɟɦ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ� ɩɨɜɵɲɟɧɢɹ� ɧɚɝɪɭɡɤɢ� ɧɚ�
ɤɚɪɞɢɨɦɢɨɰɢɬɵ� ɩɨɫɥɟ� ɪɨɠɞɟɧɢɹ�� Ɍɹɠɟɥɚɹ� ɨɫɬɪɚɹ� ɩɨɫɬɧɚɬɚɥɶɧɚɹ�
ɝɢɩɨɤɫɢɹ� ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɵɡɜɚɥɚ� ɝɢɛɟɥɶ� ɩɭɬɟɦ� ɚɩɨɩɬɨɡɚ� ɱɚɫɬɢ�
ɤɚɪɞɢɨɦɢɨɰɢɬɨɜ� ɢ� ɪɚɡɜɢɬɢɟ� ɩɨɜɵɲɟɧɧɨɣ� ɧɚɝɪɭɡɤɢ� ɧɚ� ɨɫɬɚɜɲɢɟɫɹ�
ɤɚɪɞɢɨɦɢɨɰɢɬɵ�

+,*+�/(9(/�$))(&7�2)�3(5,1$7$/�+<32;,$�72�
0<2&$5',80�2)�1(:%251�5$76
'�$��0ROFKDQ\XN��6�$��'XELQLQ
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�,��*XELQD�9DNXOLN
.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ�� 6RXUFH� RI� WKH� PRVW� FDUGLRYDVFXODU� V\VWHP� SDWKRORJ\� LQ�
HOGHUV�VWDUWV�IURP�SHUL��DQG�QHRQDWDO�SHULRG��,Q�UHFHQW�\HDUV��PXFK�LQWHUHVW�
LQ� VWDWH� RI� FDUGLRYDVFXODU� SDWKRORJLHV� DUH� LQ� QHZERUQV� DIWHU� XQGHUJRLQJ�
WKURXJK�FKURQLF�DQG�DFXWH�SHULQDWDO�K\SR[LD��7KHUH�ZHUH�������FKDQFHV�
RI� LQWUDXWHULQH� K\SR[LD� DQG� DVSK\[LD� DQG� DURXQG� ,OO� QHZERUQV�ZLWK� WKH�
PDVV�ZHLJKW�RI������JUDP�ZHUH�GXULQJ�FKLOG�ELUWK�E\�WKH�UHFRUG�RI������LQ�
.KDUNRY�UHJLRQ��)HWDO�K\SR[LD�OHDGV�WR�GLVUXSWLRQ�RI�DXWRQRPLF�UHJXODWLRQ�
RI� WKH� FRURQDU\� YHVVHOV�� GHWHULRUDWLRQ� RI� HQHUJ\� PHWDEROLVP� ZLWK� WKH�
VKDUS�GHFUHDVH�RI�PDFURHQHUJHWLF�FRPSRXQGV�IRUPDWLRQ�LQ�PLWRFKRQGULD�
RI�FDUGLRP\RF\WHV�DQG�FHOOV�RI�VLQXVRLGDO�QRGHV��$LP��3UR�DQDO\]H�DIIHFW�
RI� DFXWH� SRVWQDWDO� DQG� FKURQLF� LQWUDXWHULQH� K\SR[LD� RI� KHDY\� VWDWH� RQ�
P\RFDUGLXP�RI� QHZERUQ� UDWV� LQ� DQ� H[SHULPHQW��0DWHULDOV� DQG�PHWKRGV��
([SHULPHQW� ZDV� GRQH� RQ� :LVWDU� UDWV� ZLWK� WKH� IRUPDWLRQ� RI� SHULRGLF�
K\SREDULF�K\SR[LD�FRQGLWLRQV�RI�KLJK�VHYHULW\�IRU�SUHJQDQW�IHPDOHV��OLWWOH�
UDWV�ZHUH�LQ�JURXSV�RI�FKURQLF�LQWUDXWHULQH�K\SR[LD�±�JU��&,+��DQG�GLVSRVDEOH�
K\SREDULF�K\SR[LD�FRQGLWLRQV�IRU�QHZERUQ�UDWV��OLWWOH�UDWV�ZHUH�LQ�JURXSV�RI�
DFXWH�SRVWQDWDO�K\SR[LD�±�$3+���,QWDFW�DQLPDOV�ZHUH�LQ�FRQWURO�JURXS��JU��
&QWUO���$IWHU�WDNLQJ�OLWWOH�UDWV�IURP�H[SHULPHQW�DSH[�RI�KHDUW�ZDV�XVHG�WR�
PDNH�PLFUR�SUHSDUDWLRQV�DQG�RUJDQL]H�RI�KLVWRORJLFDO�DQG�PRUSKRPHWULF�
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UHVHDUFKHV� �PLFURVFRSH� $[LRVWDU� SOXV�=HLVV��� 5HVXOWV�� ([SHULPHQW� ZDV�
GRQH� RQ�:LVWDU� UDWV� ZLWK� WKH� IRUPDWLRQ� RI� SHULRGLF� K\SREDULF� K\SR[LD�
FRQGLWLRQV�RI�KLJK�VHYHULW\�IRU�SUHJQDQW�IHPDOHV��OLWWOH�UDWV�ZHUH�LQ�JURXSV�
RI� FKURQLF� LQWUDXWHULQH� K\SR[LD� ±� JU�� &,+�� DQG� GLVSRVDEOH� K\SREDULF�
K\SR[LD� FRQGLWLRQV� IRU� QHZERUQ� UDWV� �OLWWOH� UDWV�ZHUH� LQ�JURXSV�RI� DFXWH�
SRVWQDWDO� K\SR[LD� ±� $3+��� ,QWDFW� DQLPDOV� ZHUH� LQ� FRQWURO� JURXS� �JU��
&QWUO���$IWHU�WDNLQJ�OLWWOH�UDWV�IURP�H[SHULPHQW�DSH[�RI�KHDUW�ZDV�XVHG�WR�
PDNH�PLFUR�SUHSDUDWLRQV�DQG�RUJDQL]H�RI�KLVWRORJLFDO�DQG�PRUSKRPHWULF�
UHVHDUFKHV� �PLFURVFRSH� $[LRVWDU� SOXV�=HLVV��� 2Q� PLFUR�SUHSDUDWLRQV�
FRQWURO�JURXS�ZH�FDQ�PDUN�WKH�SUHVHQFH�RI�IDWWHQHG�HSLFDUGLXP�ZLWK�D�VPDOO�
DPRXQW�RI�FROODJHQ�¿EHUV��HVSHFLDOO\�VXUURXQGLQJ�DUWHULROH�DQG�YHQXOH���LQ�
P\RFDUGLXP�±�FDUGLRP\RF\WHV�ZLWK�ODUJH�QXPEHU�RI�GHQVHO\�VSDFHG�QXFOHL�
YDU\LQJ�GHJUHHV�RI�HXFKURPQHVV��2Q�PLFUR�SUHSDUDWLRQV�RI�P\RFDUGLXP�
ZLWK�&,+�P\RFDUGLXP� LV�PXFK�GHQVH�� WKDQ� LQ� FRQWURO�JURXS��QXFOHL� DUH�
GHQVHO\� SODFHG�� FDUGLRP\RF\WHV� DUH� TXLWH� FKDRWLF�� ORRVH� F\WRSODVP��
GLODWHG�FDSLOODULHV��+ROGV�IXFKVLQRSK\OLF�VWURPDH��� LQFUHDVHV�WKH�QXPEHU�
RI�¿EUREODVWV� DQG� FROODJHQ��1RWHG� WKH� SUHVHQFH�RI� FDUGLRP\RF\WHV�ZLWK�
YHU\� OLJKW� YDFXRODWHG� F\WRSODVP��:KHQ�$FXWH�3RVWQDWDO�+\SR[LD� QXFOHL�
DUH�DUUDQJHG�HYHQ�UDUHU�WKDQ�WKH�&KURQLF�,QWUDXWHULQH�+\SR[LD��F\WRSODVP�
EHFRPHV�PRUH� IULDEOH�ZLWK�YRLGV�0RUSKRPHWULF� UHVHDUFK�KDV� IRXQG� WKDW�
DYHUDJH� DUHD�RI� QXFOHL� RI� FDUGLRP\RF\WHV� LQ� JURXS�&KURQLF� ,QWUDXWHULQH�
+\SR[LD� DQG�JURXS�$FXWH�3RVWQDWDO�+\SR[LD� LV� VSHFL¿FDOO\� OHVV� WKDQ� LQ�
FRQWURO� JURXS�� JU�&QWUO������������ PNP��� JU�&,+� ±� ����������� PNP���
JU�� $3+� ±� ����������� PNP�� �SN�DSK�������� Sɤ�FLK��������� 7KH� IRUP� RI�
QXFOHXV�DOVR�FKDQJHV��JU��&QWUO�PRVW�RI�WKH�FDUGLRP\RF\WHV�KDYH�HORQJDWHG�
QXFOHL� EXW� LQ� JU��$3+� DQG�&,+� WKRVH� QXFOHL� DUH� OHVV�2SWLFDO� GHQVLW\� RI�
FDUGLRP\RF\WHV�QXFOHL�ZKHQ�VWDLQHG�DFFRUGLQJ�(LKQDUVVRQ�LQ�WKH�ERWK�RI�
PDMRU�JURXSV�ZDV�ORZHU�WKDQ�LQ�JU��&QWUO��JU��&QWUO�±������������JU�&,+�±�
������������JU�$3+�±�������������Sɤ�DSK��������Sɤ�FLK���������&RQFOXVLRQ��
7KH� KLJK� GHJUHH� RI� LQWUDXWHULQH� K\SR[LD� REVWUXFWHG� WKH� LQKLELWLRQ� RI�
GHYHORSPHQW� DQG� PDWXUDWLRQ� RI� P\RFDUGLXP� ZLWK� WKH� DSSHDUDQFH� RI�
KLVWRORJLFDO� VLJQV� RI� DQ� LQFUHDVHG� ORDG� RQ� FDUGLRP\RF\WHV� DIWHU� ELUWK�
6HYHUH�DFXWH�SRVWQDWDO�K\SR[LD�DOOHJHGO\�FDXVHG�WKH�GHDWK�E\�DSRSWRVLV�RI�
FDUGLRP\RF\WHV�DQG�GHYHORSPHQW�RI�WKH�LQFUHDVHG�ORDG�RQ�WKH�UHPDLQLQJ�
FDUGLRP\RF\WHV�

ɋɈȼɊȿɆȿɇɇɕȿ�ȺɋɉȿɄɌɕ�ȼɕɏȺɀɂȼȺɇɂə�
ɇɈȼɈɊɈɀȾȿɇɇɕɏ�ȾȿɌȿɃ�ɋ�ɗɄɋɌɊȿɆȺɅɖɇɈ�ɇɂɁɄɈɃ�
ɆȺɋɋɈɃ�ɌȿɅȺ
Ⱥ�Ɍ��ɋɚɦɚɟɜɚ��ȿ�ȼ��Ʉɨɱɢɟɜɚ
ɋɟɜɟɪɨ�Ɉɫɟɬɢɧɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ��
ȼɥɚɞɢɤɚɜɤɚɡ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋ���ɹɧɜɚɪɹ������ɝɨɞɚ�Ɋɨɫɫɢɹ�ɩɟɪɟɲɥɚ�ɧɚ�ɦɟɠɞɭɧɚɪɨɞɧɵɟ�
ɤɪɢɬɟɪɢɢ�ɪɟɝɢɫɬɪɚɰɢɢ�ɠɢɜɨɪɨɠɞɟɧɧɨɫɬɢ�±�ɦɚɫɫɭ�ɬɟɥɚ�ɩɥɨɞɚ�����ɝ�ɢ�
ɫɪɨɤ�ɛɟɪɟɦɟɧɧɨɫɬɢ����ɧɟɞɟɥɢ��Ɋɟɝɢɫɬɪɚɰɢɹ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɦɚɫɫɨɣ�
ɬɟɥɚ�ɨɬ�����ɝ��ɩɪɢ�ɪɨɠɞɟɧɢɢ�ɩɨɫɬɚɜɢɥɚ�ɩɟɪɟɞ�ɩɟɪɢɧɚɬɚɥɶɧɨɣ�ɫɥɭɠɛɨɣ�
ɡɚɞɚɱɢ� ɩɨ� ɪɚɡɪɚɛɨɬɤɟ� ɚɥɝɨɪɢɬɦɨɜ� ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɨɝɨ� ɧɚɛɥɸɞɟɧɢɹ�
ɡɚ� ɞɟɬɶɦɢ� ɷɬɨɣ� ɝɪɭɩɩɵ�� Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ�
ɡɚɫɥɭɠɢɜɚɸɬ� ɪɟɡɭɥɶɬɚɬɵ� ɭɱɟɬɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ�
ɞɟɬɟɣ�� ɪɨɞɢɜɲɢɯɫɹ� ɫ� ɷɤɫɬɪɟɦɚɥɶɧɨ� ɧɢɡɤɨɣ� ɦɚɫɫɨɣ� ɬɟɥɚ� �ɗɇɆɌ���
Ɇɥɚɞɟɧɱɟɫɤɚɹ� ɫɦɟɪɬɧɨɫɬɶ� ±� ɩɨɤɚɡɚɬɟɥɶ�� ɩɨ� ɤɨɬɨɪɨɦɭ� ɨɰɟɧɢɜɚɸɬ�
ɭɪɨɜɟɧɶ� ɪɚɡɜɢɬɢɹ� ɫɬɪɚɧɵ�� ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɧɟɣ� ɷɤɨɧɨɦɢɱɟɫɤɢɟ�
ɢ� ɫɨɰɢɚɥɶɧɵɟ� ɢɡɦɟɧɟɧɢɹ�� Ⱦɚɧɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ�ɨɛɳɟɝɨ� ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�� ɭɪɨɜɧɹ�ɠɢɡɧɢ� ɝɨɪɨɞɚ��
ɪɟɝɢɨɧɚ� ɢ� ɧɚɫɟɥɟɧɢɹ� ɫɬɪɚɧɵ� ɜ� ɰɟɥɨɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ�ɫɬɪɭɤɬɭɪɵ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ�ɞɟɬɟɣ�ɫ�ɗɇɆɌ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ����ɢɫɬɨɪɢɹ�ɛɨɥɟɡɧɢ�ɞɟɬɟɣ��
ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɫɬɚɰɢɨɧɚɪɧɨɦ�ɥɟɱɟɧɢɢ�ɜ�ɞɟɬɫɤɨɣ�ɪɟɫɩɭɛɥɢɤɚɧɫɤɨɣ�
ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɟ�ɝ��ȼɥɚɞɢɤɚɜɤɚɡɚ�ɊɋɈ�Ⱥɥɚɧɢɹ�ɡɚ�ɩɟɪɢɨɞ�ɫ������
ɩɨ������ɝɝ���ɫ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɨɬ�����ɝ�ɞɨ�����ɝ�ɩɪɢ�ɪɨɠɞɟɧɢɢ��Ɋɟɡɭɥɶɬɚɬɵ��
Ⱥɧɚɥɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥ�ɭɜɟɥɢɱɟɧɢɟ�ɱɢɫɥɚ�ɞɟɬɟɣ�ɫ�
ɗɇɆɌ��ɩɨɫɬɭɩɚɸɳɢɯ�ɧɚ�,,�ɷɬɚɩ�ɜɵɯɚɠɢɜɚɧɢɹ��ɫ����ɞɟɬɟɣ�ɜ������ɝ��ɞɨ�
���ɢ����ɞɟɬɟɣ�ɜ������ɢ������ɝɝ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨ� ɪɨɫɬɟ� ɜɵɠɢɜɚɟɦɨɫɬɢ� ɷɬɢɯ� ɞɟɬɟɣ� ɜ� ɭɫɥɨɜɢɹɯ� ɪɨɞɢɥɶɧɨɝɨ� ɞɨɦɚ� ɧɚ�
ɮɨɧɟ� ɜɧɟɞɪɟɧɢɹ� ɧɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɜɵɯɚɠɢɜɚɧɢɹ� ɞɟɬɟɣ� ɫ� ɗɇɆɌ��
Ɉɰɟɧɤɚ�ɦɚɬɟɪɢɧɫɤɨɝɨ�ɚɧɚɦɧɟɡɚ�ɭ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɫ�ɗɇɆɌ�ɩɨɤɚɡɚɥɚ��
ɱɬɨ� ɩɪɚɤɬɢɱɟɫɤɢ� ɭ� ɜɫɟɯ� ɦɚɬɟɪɟɣ� ɛɟɪɟɦɟɧɧɨɫɬɶ� ɩɪɨɬɟɤɚɥɚ� ɧɚ� ɮɨɧɟ�
ɝɟɫɬɨɡɚ� ��������� ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ� ɚɛɨɪɬɵ� ɜ� ɚɧɚɦɧɟɡɟ� ±� ɭ� �������
ɭɝɪɨɡɚ�ɩɪɟɪɵɜɚɧɢɹ�ɧɚɛɥɸɞɚɥɚɫɶ�ɭ��������ɜɵɤɢɞɵɲɢ�ɢ�ɛɟɫɩɥɨɞɢɟ�±�ɭ�
������ɦɚɬɟɪɟɣ��ɢ�ɩɨɱɬɢ�ɬɪɟɬɶ�ɢɯ���������ɧɟ�ɧɚɛɥɸɞɚɥɢɫɶ�ɜ�ɠɟɧɫɤɨɣ�
ɤɨɧɫɭɥɶɬɚɰɢɢ�� ɋɬɪɭɤɬɭɪɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�� ɩɨ� ɧɚɲɢɦ� ɞɚɧɧɵɦ��
ɢɡɦɟɧɢɥɚɫɶ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ��ȼɵɹɜɥɟɧɚ�ɬɟɧɞɟɧɰɢɹ�ɪɨɫɬɚ�ɱɢɫɥɚ�ɞɟɬɟɣ�ɫ�
ɜɧɭɬɪɢɭɬɪɨɛɧɵɦ�ɢɧɮɢɰɢɪɨɜɚɧɢɟɦ��ɫ�������ɜ������ɝ��ɞɨ�������ɢ�����ɜ�
�����ɢ������ɝɝ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɨɤɚɡɚɬɟɥɢ�ɫɦɟɪɬɧɨɫɬɢ�ɡɚ�ɢɡɭɱɚɟɦɵɣ�

ɩɟɪɢɨɞ� ɧɟ� ɨɬɥɢɱɚɸɬɫɹ� ɫɬɚɛɢɥɶɧɨɫɬɶɸ� ɢ� ɬɪɟɛɭɸɬ� ɜɫɟɫɬɨɪɨɧɧɟɝɨ�
ɚɧɚɥɢɡɚ�� Ɍɚɤ�� ɜ� ����� ɝ�� ɭɦɟɪɥɢ� ����ɞɟɬɟɣ� ɫ�ɗɇɆɌ�� ɩɨɫɬɭɩɢɜɲɢɯ� ɜ�
ɊȾɄȻ��ɜ������ɝ��±������ɚ�ɜ������ɝ��±�ɜɧɨɜɶ������ɋɪɟɞɢ�ɩɪɢɱɢɧ�ɫɦɟɪɬɢ�
ɭ�ɞɟɬɟɣ�ɫ�ɗɇɆɌ�ɩɟɪɜɨɟ�ɦɟɫɬɨ�ɡɚɧɢɦɚɸɬ�ɩɧɟɜɦɨɩɚɬɢɢ��ɩɟɪɢɧɚɬɚɥɶɧɨɟ�
ɩɨɪɚɠɟɧɢɟ� ɐɇɋ�� ɩɧɟɜɦɨɧɢɢ�� ɧɚ� ɜɬɨɪɨɦ� ɦɟɫɬɟ� ±� ɢɧɮɟɤɰɢɨɧɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ��ɫɟɩɫɢɫ��əɇɗɄ��ɢ�ɧɚ�ɬɪɟɬɶɟɦ�±�ɜɧɭɬɪɢɭɬɪɨɛɧɵɟ�ɢɧɮɟɤɰɢɢ�
ɢ� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ�� ȼɵɜɨɞɵ�� ɋɨɜɪɟɦɟɧɧɵɟ� ɚɫɩɟɤɬɵ�
ɜɵɯɚɠɢɜɚɧɢɹ�ɝɥɭɛɨɤɨ�ɧɟɞɨɧɨɲɟɧɧɵɯ�ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ɧɚɩɪɚɜɥɟɧɧɵɟ�
ɧɚ�ɫɧɢɠɟɧɢɟ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɢ�ɫɦɟɪɬɧɨɫɬɢ��ɞɢɤɬɭɸɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɪɟɚɧɢɦɚɰɢɨɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɢ� ɜɵɯɚɠɢɜɚɧɢɹ��
ɜɜɟɞɟɧɢɟ�ɩɪɟɩɚɪɚɬɚ�ɫɭɪɮɚɤɬɚɧɬɚ�ɜ�ɩɟɪɜɵɟ�ɦɢɧɭɬɵ�ɠɢɡɧɢ��ɩɪɨɜɟɞɟɧɢɟ�
ɩɨɜɬɨɪɧɵɯ� ɤɭɪɫɨɜ� ɩɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�� ɳɚɞɹɳɢɟ� ɪɟɠɢɦɵ� ɂȼɅ��
ɧɟɢɧɜɚɡɢɜɧɚɹ�ɂȼɅ��ɤɚɤ�ɩɪɨɮɢɥɚɤɬɢɤɚ�ɪɟɫɩɢɪɚɬɨɪɧɵɯ�ɪɚɫɫɬɪɨɣɫɬɜ���
ɬɪɨɮɢɱɟɫɤɨɟ�ɩɢɬɚɧɢɟ�ɞɟɬɟɣ�ɫ�ɩɟɪɜɵɯ�ɱɚɫɨɜ�ɠɢɡɧɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɝɪɭɞɧɨɝɨ� ɦɨɥɨɤɚ� ɢ� ɮɨɪɬɢɮɢɤɚɬɨɪɨɜ� ɜ� ɤɚɱɟɫɬɜɟ� ɫɭɛɫɬɪɚɬɚ��
ɨɩɬɢɦɢɡɚɰɢɸ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ� ɬɟɪɚɩɢɢ�� ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɣ�
ɦɨɧɢɬɨɪɢɧɝ�� ɚɞɟɤɜɚɬɧɨɟ� ɩɚɪɟɧɬɟɪɚɥɶɧɨɟ� ɢ� ɷɧɬɟɪɚɥɶɧɨɟ� ɩɢɬɚɧɢɟ��
ɩɪɨɮɢɥɚɤɬɢɤɭ�ɢɧɮɟɤɰɢɢ��ɫɨɡɞɚɧɢɟ�ɩɟɪɢɧɚɬɚɥɶɧɨɝɨ�ɰɟɧɬɪɚ�ɢ�ɤɚɛɢɧɟɬɚ�
ɤɚɬɚɦɧɟɫɬɢɱɟɫɤɨɝɨ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɧɟɞɨɧɨɲɟɧɧɵɦɢ�ɜ�ɊɋɈ�Ⱥɥɚɧɢɹ�
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,QWURGXFWLRQ��)URP���-DQXDU\�������5XVVLD�PRYHG�WR�LQWHUQDWLRQDO�FULWHULD�
IRU�WKH�UHJLVWUDWLRQ�RI�OLYH�ELUWK�±�IHWDO�ERG\�ZHLJKW�RI�����J�DQG�JHVWDWLRQDO�
DJH����ZHHNV��5HJLVWUDWLRQ�QHRQDWHV�ZLWK�ELUWK�ZHLJKW�RI�����J�KDV� VHW�
SHULQDWDO�VHUYLFH�WDVN�RI�GHYHORSLQJ�DOJRULWKPV�SURORQJHG�REVHUYDWLRQ�RI�
FKLOGUHQ�LQ�WKLV�JURXS��3DUWLFXODU�DWWHQWLRQ�WRGD\�GHVHUYH�UHVXOWV�H[FOXGLQJ�
WKH� PRUELGLW\� DQG�PRUWDOLW\� RI� FKLOGUHQ� ERUQ� ZLWK� H[WUHPHO\� ORZ� ELUWK�
ZHLJKW� �(/%:��� ,QIDQW�PRUWDOLW\� ±� DQ� LQGLFDWRU� E\�ZKLFK� WR� DVVHVV� WKH�
OHYHO� RI� GHYHORSPHQW� WDNLQJ� SODFH� LQ� KHU� HFRQRPLF� DQG� VRFLDO� FKDQJHV��
7KLV�LQGLFDWRU�LV�DQ�LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�JHQHUDO�VWDWH�RI�KHDOWK�
DQG�OLYLQJ�VWDQGDUGV�RI�WKH�FLW\��WKH�UHJLRQ�DQG�WKH�SRSXODWLRQ�DV�D�ZKROH��
$LP��([SORUH� WKH�IHDWXUHV�RI� WKH�VWUXFWXUH�RI�PRUELGLW\�DQG�PRUWDOLW\� LQ�
(/%:��0DWHULDOV�DQG�PHWKRGV�����PHGLFDO�KLVWRU\�RI�FKLOGUHQ�ZKR�ZHUH�
KRVSLWDOL]HG� LQ� WKH� 5HSXEOLFDQ� &KLOGUHQ¶V� &OLQLFDO� +RVSLWDO� RI� 1RUWK�
2VVHWLD�$ODQLD�9ODGLNDYND]�LQ�WKH�SHULRG�IURP������WR������ZHUH�DQDO\]HG��
:LWK�ERG\�ZHLJKW�IURP�����J�WR�����J�DW�ELUWK��5HVXOWV��$QDO\VLV�RI�WKH�
UHVXOWV�VKRZHG�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�FKLOGUHQ�ZLWK�(/%:�HQWHULQJ�
WKH�,,�VWDJH�RI�QXUVLQJ��ZLWK����FKLOGUHQ�LQ������WR����DQG����FKLOGUHQ�LQ�
�����DQG�������UHVSHFWLYHO\��ZKLFK�LQGLFDWHV�DQ�LQFUHDVHG�VXUYLYDO�RI�WKHVH�
FKLOGUHQ�LQ�WKH�PDWHUQLW\�KRVSLWDO�RQ�WKH�EDFNJURXQG�RI�WKH�LQWURGXFWLRQ�RI�
QHZ�WHFKQRORJLHV�QXUVLQJ�RI�FKLOGUHQ�ZLWK�(/%:��$VVHVVPHQW�RI�PDWHUQDO�
KLVWRU\� RI� LQIDQWV� ZLWK� (/%:� VKRZHG� WKDW� YLUWXDOO\� DOO� SUHJQDQFLHV�
RFFXUUHG� LQ� WKH� EDFNJURXQG� RI� SUHHFODPSVLD� ��������� SUHYLRXV� KLVWRU\�
RI� DERUWLRQV� ��������� WKH� WKUHDW� RI� WHUPLQDWLRQ�ZDV� REVHUYHG� LQ� �������
PLVFDUULDJHV� DQG� LQIHUWLOLW\� ������ DQG� DOPRVW� D� WKLUG� RI� WKH� PRWKHUV�
��������ZHUH�REVHUYHG�LQ�WKH�DQWHQDWDO�FOLQLF��0RUELGLW\�VWUXFWXUH��WR�RXU�
NQRZOHGJH��KDV�FKDQJHG�VOLJKWO\��7KH�WHQGHQF\�RI�LQFUHDVH�LQ�WKH�QXPEHU�
RI�FKLOGUHQ�ZLWK�LQWUDXWHULQH�LQIHFWLRQ��IURP�������LQ������WR�������DQG�
����LQ������DQG������UHVSHFWLYHO\��0RUWDOLW\�RYHU� WKH�VWXG\�SHULRG�GLG�
QRW�GLIIHU�LQ�VWDELOLW\�DQG�UHTXLUH�FRPSUHKHQVLYH�DQDO\VLV��6R�LQ�������GLHG�
����RI�FKLOGUHQ�ZLWK�(/%:�DGPLWWHG�WR�RXU�KRVSLWDO�LQ������±������LQ�
�����±�����DJDLQ��$PRQJ� WKH� FDXVHV�RI�GHDWK� LQ� FKLOGUHQ�ZLWK�(/%:�
UDQN� ¿UVW� SQHXPRSDWK\�� SHULQDWDO� &16� GLVHDVH�� SQHXPRQLD�� IROORZHG�
E\� LQIHFWLRXV� GLVHDVHV� ±� VHSVLV��<$1(.�DQG� WKH� WKLUG� �� WKH� LQWUDXWHULQH�
LQIHFWLRQV�DQG�FRQJHQLWDO�PDOIRUPDWLRQV��&RQFOXVLRQ��0RGHUQ�DVSHFWV�RI�
QHRQDWDO� QXUVLQJ� JOXERNRQHGRQRVKHQQ\K� DLPHG� DW� UHGXFLQJ� PRUELGLW\�
DQG�PRUWDOLW\��GLFWDWH�WKH�QHHG�WR�LPSURYH�UHVXVFLWDWLRQ�DQG�QXUVLQJ���WKH�
LQWURGXFWLRQ� RI� VXUIDFWDQW� SUHSDUDWLRQ� LQ� WKH�¿UVW�PLQXWHV� RI� OLIH�� UHSHDW�
FRXUVHV�LI�QHFHVVDU\��VSDULQJ�PRGHV�RI�PHFKDQLFDO�YHQWLODWLRQ��QRQLQYDVLYH�
YHQWLODWLRQ��VXFK�DV�SUHYHQWLRQ�RI�UHVSLUDWRU\�GLVRUGHUV���WURSKLF�IHHGLQJV�
FKLOGUHQ�IURP�WKH�¿UVW�KRXUV�RI� OLIH�ZLWK� WKH�XVH�RI�EUHDVW�PLON�IRUWL¿HU��
DQG� DV� D� VXEVWUDWH�� RSWLPL]DWLRQ� RI� DQWLELRWLF� WKHUDS\�� PLFURELRORJLFDO�
PRQLWRULQJ�� DGHTXDWH� SDUHQWHUDO� DQG� HQWHUDO� QXWULWLRQ�� SUHYHQWLRQ� RI�
LQIHFWLRQ��FUHDWLQJ�D�SHULQDWDO�FHQWHU�DQG�IROORZ�XS�VWXG\�RI�SUHPDWXUH�LQ�
1RUWK�2VVHWLD�$ODQLD�

ȼɅɂəɇɂȿ�ɈȻɓȿɃ�ȺɇȿɋɌȿɁɂɂ�ɇȺ�ɄɈȽɇɂɌɂȼɇɕȿ�
ɎɍɇɄɐɂɂ�ɍ�ȾȿɌȿɃ�ɊȺɁɇɕɏ�ȼɈɁɊȺɋɌɈȼ
ȿ�Ⱥ��ɏɨɞɵɤɢɧ��Ⱦ�Ɉ��ɏɪɚɦɨɜ�
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ȼ�ȼ�� ɉɨɡɞɟɟɜ�� ɤ�ɦ�ɧ�� Ⱥ�Ⱥ��
Ɇɚɥɤɨɜɚ
ɂɠɟɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɠɟɜɫɤ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� Ɉɛɳɚɹ� ɚɧɟɫɬɟɡɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɢɱɢɧɨɣ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɩɨɜɪɟɠɞɟɧɢɣ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ��ɫɪɟɞɢ�ɤɨɬɨɪɵɯ�ɨɫɨɛɨɟ�ɦɟɫɬɨ�ɡɚɧɢɦɚɟɬ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�
ɤɨɝɧɢɬɢɜɧɚɹ� ɞɢɫɮɭɧɤɰɢɹ�� ɤɨɬɨɪɚɹ� ɦɨɠɟɬ� ɪɚɡɜɢɬɶɫɹ� ɭ� ɛɨɥɶɧɵɯ�
ɪɚɡɥɢɱɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩ� ɢ� ɜ� ɫɥɭɱɚɹɯ� ɫ� ɧɟɨɬɹɝɨɳɟɧɧɵɦ�
ɩɫɢɯɨɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦ� ɚɧɚɦɧɟɡɨɦ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɜɥɢɹɧɢɟ�ɨɛɳɟɣ�ɚɧɟɫɬɟɡɢɢ�ɧɚ�ɤɨɝɧɢɬɢɜɧɵɟ�ɮɭɧɤɰɢɢ�ɭ�ɞɟɬɟɣ�ɪɚɡɧɵɯ�
ɜɨɡɪɚɫɬɨɜ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɫɥɟɞɨɜɚɧɵ�ɤɨɝɧɢɬɢɜɧɵɟ�ɮɭɧɤɰɢɢ�
��� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ɩɨɫɬɭɩɢɜɲɢɯ� ɜ� ɯɢɪɭɪɝɢɱɟɫɤɢɣ�
ɫɬɚɰɢɨɧɚɪ� ȻɍɁ� ɆɁ� ɍɊ� ©ɊȾɄȻ� ɆɁª� ɝ�� ɂɠɟɜɫɤɚ� ���� ɞɟɜɨɱɟɤ� ɢ� ���
ɦɚɥɶɱɢɤɨɜ��� ȼɩɨɫɥɟɞɫɬɜɢɢ� ɜɫɟ� ɞɟɬɢ� ɛɵɥɢ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ� ɩɨɞ�
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ� ɢɥɢ� ɬɨɬɚɥɶɧɨɣ� ɜɧɭɬɪɢɜɟɧɧɨɣ� ɚɧɟɫɬɟɡɢɟɣ� �ɌȼȺ���
Ɏɢɡɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɞɟɬɟɣ� ɩɨ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ�
$6$�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ�,±,,�ɤɥɚɫɫɭ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɨɩɟɪɚɰɢɢ�ɜ�ɫɪɟɞɧɟɦ�
ɫɨɫɬɚɜɥɹɥɚ� ��� ɦɢɧ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɜɵɩɨɥɧɹɥɢ� ɩɪɟɦɟɞɢɤɚɰɢɸ��
ɜɤɥɸɱɚɸɳɭɸ�� ɩɚɪɚɫɢɦɩɚɬɨɥɢɬɢɤɢ� �ɚɬɪɨɩɢɧ��� ɚɧɬɢɝɢɫɬɚɦɢɧɧɵɟ��
ɛɟɧɡɨɞɢɚɡɟɩɢɧɵ�ɨɩɢɨɢɞɧɵɟ� ɚɧɚɥɶɝɟɬɢɤɢ� ɜ� ɜɨɡɪɚɫɬɧɵɯ� ɞɨɡɢɪɨɜɤɚɯ��
ɍ� ��� ɛɨɥɶɧɵɯ� ɞɥɹ� ɢɧɞɭɤɰɢɢ� ɢ� ɩɨɞɞɟɪɠɤɢ�ɌȼȺ�ɧɚ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ�
ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ɤɟɬɚɦɢɧ� ɜ� ɤɨɦɛɢɧɚɰɢɢ� ɫ� ɞɢɚɡɟɩɚɦɨɦ�� ȼ� ��� ɫɥɭɱɚɹɯ�
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɣ� ɚɧɟɫɬɟɡɢɢ� ±� ɢɧɝɚɥɹɰɢɨɧɧɵɟ� ɚɧɟɫɬɟɬɢɤɢ�
�ɝɚɥɨɬɚɧ�� ɫɟɜɨɮɥɭɪɚɧ�� ɢɡɨɮɥɭɪɚɧ�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɥɢɰɟɜɨɣ� ɢɥɢ�
ɥɚɪɢɧɝɟɚɥɶɧɨɣ�ɦɚɫɤɢ�� ɥɢɛɨ� ɷɧɞɨɬɪɚɯɟɚɥɶɧɨɣ� ɬɪɭɛɤɢ��Ɉɛɫɥɟɞɨɜɚɧɢɟ�
ɤɨɝɧɢɬɢɜɧɨɝɨ� ɫɬɚɬɭɫɚ� ɭ� ɛɨɥɶɧɵɯ� ɩɪɨɜɨɞɢɥɢ� ɧɚɤɚɧɭɧɟ� ɨɩɟɪɚɰɢɢ�
ɢ� ɧɚ� ��ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɢ� ɚɧɟɫɬɟɡɢɢ� ɫ�
ɩɨɦɨɳɶɸ� ɫɥɟɞɭɸɳɢɯ�ɦɟɬɨɞɢɤ�� ɋɜɨɣɫɬɜɚ� ɜɧɢɦɚɧɢɹ� ±� ɩɟɪɟɩɥɟɬɟɧɢɟ�
ɥɢɧɢɣ�� ɬɚɛɥɢɰɵ� ɒɭɥɶɬɟ�� ɫɢɦɜɨɥɵ� ɢ� ɰɢɮɪɵ�� ȼɢɞɵ� ɩɚɦɹɬɢ� ±� ɬɟɫɬ�
©�� ɫɥɨɜª� Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ� ɩɪɚɤɫɢɫ� ±� ɤɭɛɢɤɢ� Ʉɨɫɚ�� ɉɪɨɰɟɫɫɵ�
ɦɵɲɥɟɧɢɹ� ±� ɛɚɬɚɪɟɹ� ɬɟɫɬɨɜ� ɞɥɹ� ɨɰɟɧɤɢ� ɥɨɛɧɵɯ� ɞɢɫɮɭɧɤɰɢɣ�
�ȻɌɅȾ���ɇɚɦɢ�ɛɵɥɢ�ɜɵɞɟɥɟɧɵ���ɜɨɡɪɚɫɬɧɵɟ�ɝɪɭɩɩɵ����ɹ�±�ɦɥɚɞɲɢɟ�
ɲɤɨɥɶɧɢɤɢ���±���ɥɟɬ�����ɹ�±�ɩɨɞɪɨɫɬɤɢ����±���ɥɟɬ���Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�
ɞɨɫɬɨɜɟɪɧɨɫɬɢ� ɞɢɧɚɦɢɤɢ� ɢɡɦɟɧɟɧɢɣ� ɩɪɢɦɟɧɹɥɫɹ� ɤɪɢɬɟɪɢɣ� Ɇɚɧɧɚ�
±� ɍɢɬɧɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɨɬ� �� ɞɨ� ��� ɥɟɬ�
ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ� ɬɟɫɬɚ� ©ɩɟɪɟɩɥɟɬɟɧɢɟ� ɥɢɧɢɣª�ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɣ� ɭɥɭɱɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɧɚ� �������Ɍɟɫɬ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ� ɩɪɚɤɫɢɫɚ� ɬɚɤɠɟ� ɩɨɤɚɡɚɥ� ɭɥɭɱɲɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɩɨɫɥɟ�ɧɚɪɤɨɡɚ�ɧɚ������ɉɨ�ɬɟɫɬɭ�©ɫɢɦɜɨɥɵ�ɢ�ɰɢɮɪɵª�ɢ�ɛɚɬɚɪɟɟ�ɬɟɫɬɨɜ�
ɥɨɛɧɵɯ�ɞɢɫɮɭɧɤɰɢɣ�ɪɚɡɥɢɱɢɣ�ɜ�ɩɨɤɚɡɚɬɟɥɹɯ�ɞɨ�ɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɧɟ�
ɜɵɹɜɥɟɧɨ��ɉɨɤɚɡɚɬɟɥɢ�ɬɟɫɬɚ�©ɒɭɥɶɬɟª�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɭɦɟɧɶɲɢɥɢɫɶ�
ɧɚ������Ɍɟɫɬ�©��ɫɥɨɜª��ɩɪɨɜɟɞɟɧɧɵɣ�ɩɨɫɥɟ�ɧɚɪɤɨɡɚ��ɩɨɤɚɡɚɥ�ɫɧɢɠɟɧɢɟ�
ɨɬɫɪɨɱɟɧɧɨɝɨ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɫɥɨɜ� ɧɚ� ���� �ɪ������� ȼ� ɝɪɭɩɩɟ�
ɞɟɬɟɣ�ɨɬ����ɞɨ����ɥɟɬ�ɬɟɫɬ�©ɫɢɦɜɨɥɵ�ɢ�ɰɢɮɪɵª��ɛɚɬɚɪɟɹ�ɬɟɫɬɨɜ�ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɥɨɛɧɵɯ�ɞɢɫɮɭɧɤɰɢɣ�ɢ� ɬɟɫɬ� ©ɒɭɥɶɬɟª�ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�
ɩɨɤɚɡɚɥɢ�ɭɥɭɱɲɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɧɟ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ�����S��������Ɍɟɫɬ�
©ɩɟɪɟɩɥɟɬɟɧɢɟ�ɥɢɧɢɣª�ɩɨɫɥɟ�ɧɚɪɤɨɡɚ�ɜɵɩɨɥɧɟɧ�ɛɵɫɬɪɟɟ�� ɜ� ɫɪɟɞɧɟɦ�
ɧɚ� ������ �S�������� ɇɚ� ���� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɫɧɢɡɢɥɢɫɶ� ɪɟɡɭɥɶɬɚɬɵ�
ɬɟɫɬɚ� ©ɤɭɛɢɤɢ� Ʉɨɫɚª�� Ɍɟɫɬ� ©�� ɫɥɨɜª� ɜɵɹɜɢɥ� ɭɥɭɱɲɟɧɢɟ� ɧɚ� �����
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɫɥɨɜ�ɩɨɫɥɟ�ɨɛɳɟɣ�ɚɧɟɫɬɟɡɢɢ�ɢ�
ɫɧɢɠɟɧɢɟ�ɨɬɫɪɨɱɟɧɧɨɝɨ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�ɧɚ��������S��������ɇɚɢɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɩɨɤɚɡɚɬɟɥɹɯ�ɬɟɫɬɚ�©��ɫɥɨɜª�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�
ɜ� ɝɪɭɩɩɚɯ�� ɝɞɟ� ɩɪɢɦɟɧɹɥɢɫɶ� ɤɟɬɚɦɢɧ� ɢ� ɫɟɜɨɮɥɭɪɚɧ�� ɋɧɢɠɟɧɢɟ�
ɨɬɫɪɨɱɟɧɧɨɝɨ�ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�ɫɥɨɜ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɫɨɫɬɚɜɢɥɨ�������
�ɪ�������ɢ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɩɪɟɩɚɪɚɬɚ��ȼ�ɝɪɭɩɩɚɯ��
ɝɞɟ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɢɡɨɮɥɭɪɚɧ�ɢ� ɝɚɥɨɬɚɧ�� ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�
ɜ� ɪɟɡɭɥɶɬɚɬɚɯ� ɬɟɫɬɨɜ� ɩɨɫɥɟ� ɧɚɪɤɨɡɚ� ɧɟ� ɧɚɛɥɸɞɚɥɨɫɶ�� ȼɵɜɨɞɵ��
ɉɪɨɜɟɞɟɧɧɵɟ� ɬɟɫɬɵ� ɩɨɤɚɡɚɥɢ� ɞɨɫɬɨɜɟɪɧɨɟ� ɫɧɢɠɟɧɢɟ� ɨɩɟɪɚɬɢɜɧɨɣ�
ɩɚɦɹɬɢ�ɜ�ɨɛɟɢɯ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩɚɯ
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,QWURGXFWLRQ�� *HQHUDO� DQHVWKHVLD� PD\� EH� WKH� FDXVH� RI� FHQWUDO� QHUYRXV�
V\VWHP�GDPDJHV�LQ�WKH�SRVWRSHUDWLYH�SHULRG��DPRQJ�ZKLFK�SRVWRSHUDWLYH�
FRJQLWLYH�G\VIXQFWLRQ�RFFXSLHV�D�VSHFLDO�SODFH�DQG�PD\�GHYHORS�LQ�SDWLHQWV�
RI� YDULRXV� DJH� JURXSV� DQG� ZLWKRXW� FRPSURPLVHG� SV\FKRQHXURORJLFDO�
KLVWRU\� DQDPQHVLV�� $LP�� 7R� VWXG\� WKH� LQÀXHQFH� RI� PRGHUQ� DQHVWKHWLF�
PDQDJHPHQW�RQ�FRJQLWLYH�IXQFWLRQV�RI�VFKRRO�DJH�FKLOGUHQ��0DWHULDOV�DQG�
PHWKRGV��&RJQLWLYH�IXQFWLRQV�RI����FKLOGUHQ��DJH���WR�����ZHUH�H[DPLQHG�
DW�WKH�VXUJLFDO�GHSDUWPHQW�RI�%XGJHW�,QVWLWXWLRQ�IRU�3XEOLF�+HDOWK�3URYLVLRQ�
RI�8GPXUW�5HSXEOLF�©5HSXEOLFDQ�&KLOGUHQ¶V�&OLQLFDO�+RVSLWDO�RI�0LQLVWU\�
IRU�3XEOLF�+HDOWK�3URYLVLRQ�RI�8GPXUW�5HSXEOLFª��,]KHYVN�����JLUOV�DQG�
��� ER\V���$IWHUZDUGV� DOO� WKH� FKLOGUHQ� ZHUH� RSHUDWHG� XQGHU� EDODQFHG� RU�

WRWDO� LQWUDYHQRXV� DQHVWKHVLD� �7,$���$FFRUGLQJ� WR�$6$� FODVVL¿FDWLRQ� WKH�
SK\VLFDO� VWDWH� RI� WKH� RSHUDWHG� FKLOGUHQ� FRUUHVSRQGHG� WR� FODVV� ,�,,�� 7KH�
GXUDWLRQ�RI�VXUJHU\�ZDV�RQ�DQ�DYHUDJH����PLQXWHV��$OO�WKH�SDWLHQWV�UHFHLYHG�
SUHPHGLFDWLRQ� LQFOXGLQJ�� SDUDV\PSDWKRO\WLFV� �DWURSLQH��� DQWLKLVWDPLQHV��
EHQ]RGLD]HSLQHV�RSLRLG�DQDOJHVLFV�LQ�DJH�GRVDJHV��,Q����SDWLHQWV�NHWDPLQH�
LQ�FRPELQDWLRQ�ZLWK�GLD]HSDP�ZDV�XVHG�IRU�WKH�LQGXFWLRQ�DQG�PDLQWHQDQFH�
RI�7,$�GXULQJ� WKH� RSHUDWLRQ�� ,Q� RWKHU� ��� FDVHV� EDODQFHG� DQHVWKHVLD� DQG�
LQKDODWLRQ� DQHVWKHWLFV� �KDORWKDQH�� VHYRÀXUDQH�� LVRÀXUDQH�� ZHUH� XVHG�
ZLWK� WKH� DSSOLFDWLRQ�RI� D� IDFLDO� RU� ODU\QJHDO�PDVN�RU� HQGRWUDFKHDO� WXEH��
([DPLQDWLRQ�RI�WKH�SDWLHQWV¶�FRJQLWLYH�VWDWXV�ZDV�SHUIRUPHG�WKH�GD\�EHIRUH�
VXUJHU\�DQG�RQ�WKH��QG�GD\�DIWHU�VXUJHU\�DQG�DQHVWKHVLD�XVLQJ�WKH�IROORZLQJ�
PHWKRGV�� $WWHQWLRQ� SURSHUWLHV� ±� LQWHUODFLQJ� RI� OLQHV�� 6FKXOWH� 7DEOHV��
V\PEROV� DQG�QXPEHUV��7\SHV�RI�PHPRU\�±�©��ZRUGVª� WHVW�&RQVWUXFWLYH�
SUD[LV�±�.RKV�%ORFN�'HVLJQ�7HVW�3URFHVVHV�RI�WKLQNLQJ���EDWWHU\�RI�WHVWV�
IRU�IURQWDO�G\VIXQFWLRQ�DVVHVVPHQW�$OO�WKH�FKLOGUHQ�ZHUH�GLYLGHG�LQWR�WZR�
DJH�JURXSV������MXQLRU�VFKRROFKLOGUHQ���±���\HDUV�ROG�����±�WHHQDJHUV����±
���\HDUV�ROG���0DQQ�:KLWQH\�8�WHVW�ZDV�DSSOLHG�LQ�GHWHUPLQDWLRQ�RI�WKH�
UHOLDELOLW\�RI�WKH�G\QDPLFV�RI�FKDQJHV��5HVXOWV��,Q�WKH�¿UVW�JURXS�RI�FKLOGUHQ�
�DJH���WR�����WHVW�UHVXOWV�RQ�©LQWHUODFLQJ�RI�OLQHVª�LQFUHDVHG�E\�������DIWHU�
RSHUDWLRQV��7HVW� RQ� FRQVWUXFWLYH� SUD[LV� DOVR� UHYHDOHG� LPSURYHPHQW� DIWHU�
DQHVWKHVLD�E\������%XW�QR�GLIIHUHQFHV�ZHUH�UHYHDOHG�LQ�WKH�WHVW�©V\PEROV�
DQG�¿JXUHVª�DQG�EDWWHU\�RI�WHVWV�IRU�IURQWDO�G\VIXQFWLRQ�DVVHVVPHQW�EHIRUH�
DQG�DIWHU�VXUJHU\��7HVW�UHVXOWV�RQ�©6FKXOWH�7DEOHVª�GHFUHDVHG�DIWHU�VXUJHU\�
E\������©��ZRUGVª�WHVW�FRQGXFWHG�DIWHU�DQHVWKHVLD�VKRZHG�D�GHFUHDVH�LQ�
GHOD\HG�ZRUG�UHFDOO�E\������S�������,Q�WKH�VHFRQG�JURXS�RI�FKLOGUHQ��DJH�
��� WR� ���� UHVXOWV� RI� WHVW� ©V\PEROV� DQG� ¿JXUHVª�� WKH� EDWWHU\� RI� WHVWV� IRU�
IURQWDO� G\VIXQFWLRQ� DVVHVVPHQW� DQG� WHVW� ©6FKXOWH� 7DEOHVª� DIWHU� VXUJHU\�
VKRZHG�LPSURYHPHQW�RQO\�E\�����S��������7HVW�©LQWHUODFLQJ�RI�OLQHVª�DIWHU�
DQHVWKHVLD�ZDV�GRQH�TXLFNHU�E\��������S�������RQ�DQ�DYHUDJH��5HVXOWV�RI�
©.RKV�%ORFN�'HVLJQ�7HVWª� GHFUHDVHG� DIWHU� VXUJHU\� E\� ����� ©��ZRUGVª�
WHVW�UHYHDOHG�DQ�LQFUHDVH�RI�LPPHGLDWH�ZRUG�UHFDOO�E\������DIWHU�JHQHUDO�
DQHVWKHVLD�DQG�GHFUHDVH�RI�GHOD\HG�ZRUG�UHFDOO�E\��������S��������7KH�
PRVW�HYLGHQW�FKDQJHV�RQ�©��ZRUGVª�WHVW�ZHUH�UHYHDOHG�LQ�JURXSV�WKDW�XVHG�
NHWDPLQH�DQG�VHYRÀXUDQH��'HFUHDVH�LQ�GHOD\HG�ZRUG�UHFDOO�DIWHU�VXUJHU\�
ZDV��������S�������DQG��������UHVSHFWLYHO\�IRU�HDFK�GUXJ��,Q�JURXSV�WKDW�
XVHG� LVRÀXUDQH� DQG� KDORWKDQH� QR� VLJQL¿FDQW� FKDQJHV� ZHUH� REVHUYHG� LQ�
WHVW� UHVXOWV� DIWHU� DQHVWKHVLD��&RQFOXVLRQ��7KH� FRQGXFWHG� WHVWV� UHYHDOHG� D�
VLJQL¿FDQW�GHFUHDVH�RI�RSHUDWLYH�PHPRU\�LQ�ERWK�DJH�JURXSV�

ɈɋɈȻȿɇɇɈɋɌɂ�ȽɍɆɈɊȺɅɖɇɈȽɈ�ɂɆɆɍɇɂɌȿɌȺ�ɍ�Ʌɂɐ�
ɉɈȾɊɈɋɌɄɈȼɈȽɈ�ȼɈɁɊȺɋɌȺ�ɋ�ȽȺɋɌɊɈɗɁɈɎȺȽȿȺɅɖɇɈɃ�
ɊȿɎɅɘɄɋɇɈɃ�ȻɈɅȿɁɇɖɘ�ɇȺ�ɎɈɇȿ�ȾɂɋɉɅȺɁɂɂ�
ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�ɌɄȺɇɂ�ɋ�ȼɂɋɐȿɊȺɅɖɇɕɆɂ�
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Ɇ�Ⱦ��ɒɢɯɧɚɛɢɟɜɚ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɏ�Ɇ��Ȼɚɬɚɟɜ
ɑɟɱɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɢɧɫɬɢɬɭɬ��Ƚɪɨɡɧɵɣ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɱɟɬɚɧɧɚɹ� ɩɚɬɨɥɨɝɢɹ� ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɣ� ɪɟɮɥɸɤɫɧɨɣ�
ɛɨɥɟɡɧɢ��ȽɗɊȻ��ɢ�ɞɢɫɩɥɚɡɢɢ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ��ȾɋɌ��ɞɨɫɬɚɬɨɱɧɨ�
ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ�ɫɪɟɞɢ�ɥɢɰ�ɩɨɞɪɨɫɬɤɨɜɨɝɨ�ɜɨɡɪɚɫɬɚ� �ɞɨ�����
ɫɥɭɱɚɟɜ��� ȼ� ɬɨɠɟ� ɜɪɟɦɹ� ɭ� ɥɢɰ� ɞɚɧɧɨɣ� ɩɨɩɭɥɹɰɢɢ� ɦɧɨɝɢɟ� ɚɫɩɟɤɬɵ��
ɤɚɫɚɸɳɢɟɫɹ�ɫɨɫɬɨɹɧɢɹ�ɢɦɦɭɧɧɨɣ�ɫɢɫɬɟɦɵ��ɨɫɬɚɸɬɫɹ�ɧɟ�ɢɡɭɱɟɧɧɵɦɢ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɵɹɜɢɬɶ�ɨɫɨɛɟɧɧɨɫɬɢ�ɝɭɦɨɪɚɥɶɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�
ɭ�ɥɢɰ�ɩɨɞɪɨɫɬɤɨɜɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫ�ȽɗɊȻ�ɧɚ�ɮɨɧɟ�ȾɋɌ�ɫ�ɜɢɫɰɟɪɚɥɶɧɵɦɢ�
ɩɪɨɹɜɥɟɧɢɹɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɢ�ɨɛɫɥɟɞɨɜɚɧɵ����ɛɨɥɶɧɵɯ�
ɩɨɞɪɨɫɬɤɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ� ȽɗɊȻ�� ɤɨɬɨɪɵɯ� ɪɚɡɞɟɥɢɥɢ� ɧɚ� �� ɝɪɭɩɩɵ��
��ɹ� ɝɪɭɩɩɚ� �ɨɫɧɨɜɧɚɹ�� ±� ���ɛɨɥɶɧɵɯ�ɫ� ɜɵɪɚɠɟɧɧɵɦɢ�ɩɪɨɹɜɥɟɧɢɹɦɢ�
ȾɋɌ�� ɗɬɚ� ɝɪɭɩɩɚ� ɜɤɥɸɱɚɥɚ� ɛɨɥɶɧɵɯ� ɫ� ɦɚɥɵɦɢ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɦɢ�
ɩɪɢɡɧɚɤɚɦɢ� ȾɋɌ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɜɢɫɰɟɪɚɥɶɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ�
�ɪɚɡɥɢɱɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɡɪɟɧɢɹ�� ɜɟɝɟɬɨ�ɫɨɫɭɞɢɫɬɚɹ� ɞɢɫɮɭɧɤɰɢɹ��
ɫɤɥɨɧɧɨɫɬɶ� ɤ� ɚɥɥɟɪɝɢɱɟɫɤɢɦ� ɪɟɚɤɰɢɹɦ�� ɱɚɫɬɵɦ� ɩɪɨɫɬɭɞɧɵɦ�
ɡɚɛɨɥɟɜɚɧɢɹɦ�ɢ�ɢɧɮɟɤɰɢɹɦ�ɜɟɪɯɧɢɯ�ɞɵɯɚɬɟɥɶɧɵɯ�ɩɭɬɟɣ�ɫ�ɪɚɡɜɢɬɢɟɦ�
ɯɪɨɧɢɱɟɫɤɢɯ� ɪɢɧɨɫɢɧɭɫɢɬɨɜ� ɢ� ɝɚɣɦɨɪɢɬɨɜ�� ɜɚɪɢɤɨɡɧɨɟ� ɪɚɫɲɢɪɟɧɢɟ�
ɜɟɧ�� ɧɟɮɪɨɩɬɨɡ� ɢ� ɞɪɭɝɢɟ� ɚɧɨɦɚɥɢɢ� ɩɨɱɟɤ�� ɚ� ɬɚɤɠɟ� ɩɚɯɨɜɵɟ� ɝɪɵɠɢ�
ɢ� ɞɢɫɤɢɧɟɡɢɢ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ��� ��ɹ� ɝɪɭɩɩɚ� ±� ���
ɛɨɥɶɧɵɯ� ɫ� ȽɗɊȻ� ɛɟɡ� ɩɪɢɡɧɚɤɨɜ� ȾɋɌ� �ɤɨɧɬɪɨɥɶɧɚɹ��� Ⱦɢɚɝɧɨɫɬɢɤɭ�
ȽɗɊȻ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ� ɚɧɚɦɧɟɡɚ�� ɤɥɢɧɢɱɟɫɤɨɝɨ�
ɨɫɦɨɬɪɚ� ɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɷɡɨɮɚɝɨɝɚɫɬɪɨɞɭɨɞɟɧɨɫɤɨɩɢɢ�� ɉɪɨɹɜɥɟɧɢɹ�
ȾɋɌ� ɨɰɟɧɢɜɚɥɢɫɶ� ɩɨ� ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɦ� ɢ� ɤɥɢɧɢɱɟɫɤɢɦ� ɞɚɧɧɵɦ��
Ⱦɥɹ� ɨɰɟɧɤɢ� ɝɭɦɨɪɚɥɶɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ� ɢɡɭɱɚɥɢ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�Ⱥ��Ɇ��*�ɦɟɬɨɞɨɦ�ɪɚɞɢɚɥɶɧɨɣ�ɢɦɦɭɧɨɞɢɮɮɭɡɢɢ�ɩɨ�
0DQFKLQL�HW�DO����������ɍ�ɡɞɨɪɨɜɵɯ�ɥɢɰ�ɤɨɧɰɟɧɬɪɚɰɢɢ�,J$��,J0�ɢ�,J*�
ɫɨɫɬɚɜɥɹɥɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�����������ɝ�ɥ������������ɝ�ɥ�ɢ������������
ɝ�ɥ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɤɚɡɚɬɟɥɢ�ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�$��0�ɢ�*�ɭ�ɛɨɥɶɧɵɯ�
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��ɣ� �ȽɗɊȻ� �� ȾɋɌ� ɫ� ɜɢɫɰɟɪɚɥɶɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ�� ɢ� ��ɣ� �ȽɗɊȻ�
ɛɟɡ� ȾɋɌ�� ɝɪɭɩɩ� ɜɵɲɟ�� ɱɟɦ� ɭ� ɡɞɨɪɨɜɵɯ� ɥɢɰ�� ɉɪɢ� ɷɬɨɦ� ɢɡɦɟɧɟɧɢɹ�
ɫɨɞɟɪɠɚɧɢɹ�ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�ɛɨɥɟɟ�ɡɧɚɱɢɬɟɥɶɧɵ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ȽɗɊȻ�
ɜ�ɫɨɱɟɬɚɧɢɢ�ɫ�ȾɋɌ��,J$�±�����������ɝ�ɥ��,JɆ�±�����������ɝ�ɥ�ɢ�,J*�±�
�����������ɝ�ɥ��Ʉɨɧɰɟɧɬɪɚɰɢɹ�ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�$��Ɇ�ɢ�*�ɜ�ɝɪɭɩɩɟ�
ɛɨɥɶɧɵɯ�ȽɗɊȻ�ɛɟɡ�ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ�ɮɨɧɚ�ɫɨɫɬɚɜɥɹɥɢ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
����������ɝ�ɥ������������ɝ�ɥ�ɢ������������ɝ�ɥ��Ɋɚɡɥɢɱɢɹ�ɜ�ɫɨɞɟɪɠɚɧɢɹɯ�
ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ�ɦɟɠɞɭ�ɝɪɭɩɩɚɦɢ�ɞɨɫɬɨɜɟɪɧɵɟ��Ɋ��������ȼɵɜɨɞɵ��
ɍ� ɛɨɥɶɧɵɯ� ɫ� ȽɗɊȻ� ɩɨɞɪɨɫɬɤɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ� ɩɪɢ� ɧɚɥɢɱɢɢ� ȾɋɌ� ɫ�
ɜɢɫɰɟɪɚɥɶɧɵɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɜɵɹɜɥɹɸɬɫɹ� ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɟ�
ɢɡɦɟɧɟɧɢɹ� ɫɨ� ɫɬɨɪɨɧɵ� ɝɭɦɨɪɚɥɶɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ�
ɩɨɞɨɛɧɵɦ�ɤɨɧɬɢɧɝɟɧɬɨɦ�ɥɢɰ�ɛɟɡ�ɩɪɢɡɧɚɤɨɜ�ȾɋɌ�

)($785(6�2)�+8025$/�,0081,7<�,1�$'2/(6&(176�
:,7+�*$6752(623+$*($/�5()/8;�',6($6(�21�7+(�
%$&.*5281'�2)�&211(&7,9(�7,668(�'<63/$6,$�:,7+��
7+(�9,6&(5$/�0$1,)(67$7,216
0�'��6KLKQDELHYD
6FLHQWL¿F�$GYLVRU���'0HG6FL��3URI��.�0��%DWDHY
&KHFKHQ�6WDWH�,QVWLWXWH��*UR]Q\�5XVVLD

,QWURGXFWLRQ�� &RPELQHG� SDWKRORJ\� RI� JDVWURHVRSKDJHDO� UHÀX[� GLVHDVH�
�*(5'�� DQG� FRQQHFWLYH� WLVVXH� G\VSODVLD� �&7'�� LV� TXLWH� ZLGHVSUHDG�
DPRQJ� DGROHVFHQWV� �XS� WR� ���� RI� FDVHV���$W� WKH� VDPH� WLPH� LQ� D� JLYHQ�
SRSXODWLRQ��PDQ\� LQGLYLGXDO� DVSHFWV� RI� WKH� VWDWH� RI� WKH� LPPXQH� V\VWHP�
UHPDLQ� XQH[SORUHG�� $LP�� 7R� LGHQWLI\� WKH� LPPXQRORJLFDO� IHDWXUHV� RI�
*(5'� LQ� LQGLYLGXDOV� ZLWK� FRQFRPLWDQW� DGROHVFHQW� &7'� WR� RSWLPL]H�
GLDJQRVLV� DQG� WUHDWPHQW�� 0DWHULDOV� DQG� 0HWKRGV�� ��� SDWLHQWV� ZHUH�
VWXGLHG� DGROHVFHQW� *(5'� ZHUH� GLYLGHG� LQWR� �� JURXSV�� *URXS� �� �WKH�
PDLQ�� ±� ��� SDWLHQWV� ZLWK� VHYHUH� PDQLIHVWDWLRQV� RI� &7'�� 7KLV� JURXS�
LQFOXGHG�SDWLHQWV�ZLWK� VPDOO� SKHQRW\SLF� WUDLWV�&7'� LQ� FRQMXQFWLRQ�ZLWK�
YLVFHUDO�PDQLIHVWDWLRQV� �YDULRXV� YLVXDO� GLVWXUEDQFHV�� YHJHWDWLYH�YDVFXODU�
G\VIXQFWLRQ��VXVFHSWLELOLW\�WR�DOOHUJLF�UHDFWLRQV��IUHTXHQW�FROGV�DQG�XSSHU�
UHVSLUDWRU\�LQIHFWLRQV�ZLWK�WKH�GHYHORSPHQW�RI�FKURQLF�UKLQRVLQXVLWLV�DQG�
VLQXVLWLV��YDULFRVH�YHLQV��QHSKURSWRVLV�DQG�RWKHU�DQRPDOLHV�RI�WKH�NLGQH\V��
DV�ZHOO� DV� LQJXLQDO� KHUQLDV� DQG� G\VNLQHVLD� RI� WKH� JDVWURLQWHVWLQDO� WUDFW���
JURXS� �� ±� ��� *(5'� SDWLHQWV� ZLWKRXW� VLJQV� RI� &7'� �FRQWURO��� *(5'�
GLDJQRVLV�ZDV�SHUIRUPHG�RQ�WKH�EDVLV�RI�KLVWRU\��FOLQLFDO�H[DPLQDWLRQ�DQG�
WKH�UHVXOWV�RI�HVRSKDJRJDVWURGXRGHQRVFRS\��&7'�PDQLIHVWDWLRQV�DVVHVVHG�
E\� DQDPQHVLV� DQG� FOLQLFDO� ¿QGLQJV�� 7R� HYDOXDWH� WKH� KXPRUDO� LPPXQLW\�
ZDV�VWXGLHG�FRQFHQWUDWLRQV�RI�LPPXQRJOREXOLQV�$�DQG�0��*�E\�UDGLDO�LP�
PXQRGLIIX]LL�E\�0DQFKLQL�HW�DO����������$W�KHDOWK\�IDFHV�RI�FRQFHQWUDWLRQ�
RI�,J$��,J0�DQG�,J*�PDGH�UHVSHFWLYHO\�����������J�O������������J�O�DQG�
����������� J�O�� 5HVXOWV�� ,QGLFDWRUV� RI� LPPXQRJOREXOLQV�$��0� DQG�*� DW�
SDWLHQWV�ZLWK�WKH����*(5'�'67�ZLWK�YLVFHUDO�PDQLIHVWDWLRQV��DQG�WKH���
�*(5%�ZLWKRXW�'67��LV�KLJKHU�WKDQ�LQ�KHDOWK\�LQGLYLGXDOV��7KH�FKDQJHV�
RI� LPPXQRJOREXOLQV�DUH�JUHDWHU� LQ�SDWLHQWV�ZLWK�*(5'�FRPELQHG�&7'��
,J$�±�����������J�O��,J0�±�����������J�O�DQG�,J*�±������������J�O��7KH�
FRQFHQWUDWLRQ�RI�LPPXQRJOREXOLQ�$��0�DQG�*�LQ�*(5'�SDWLHQWV�ZLWKRXW�
FRQFRPLWDQW� EDFNJURXQG�ZHUH� UHVSHFWLYHO\� ���������� J�O�� ���������� J�O�
DQG������������J�O��'LIIHUHQFHV�LQ�WKH�FRQWHQW�RI�LPPXQRJOREXOLQV�EHWZHHQ�
JURXSV�VLJQL¿FDQW��3��������&RQFOXVLRQ��3DWLHQWV�ZLWK�*(5'�DGROHVFHQFH�
LQ�WKH�SUHVHQFH�RI�'67�ZLWK�ELVPXWK�WVHUDOQ\PL�PDQLIHVWDWLRQV�UHYHDOHG�
PRUH�SURQRXQFHG�FKDQJHV�RQ�WKH�SDUW�RI�KXPRUDO�LPPXQLW\�FRPSDUHG�ZLWK�
D�VLPLODU�FRKRUW�ZLWKRXW�VLJQV�RI�&7'�

ɋɈɋɌɈəɇɂȿ�ɄɅȿɌɈɑɇɈȽɈ�ɂɆɆɍɇɂɌȿɌȺ�ɍ�Ʌɂɐ�
ɉɈȾɊɈɋɌɄɈȼɈȽɈ�ȼɈɁɊȺɋɌȺ�ɋ�ȽȺɋɌɊɈɗɁɈɎȺȽȿȺɅɖɇɈɃ�
ɊȿɎɅɘɄɋɇɈɃ�ȻɈɅȿɁɇɖɘ�ɇȺ�ɎɈɇȿ�ȾɂɋɉɅȺɁɂɂ�
ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�ɌɄȺɇɂ
Ɇ�Ⱦ��ɒɢɯɧɚɛɢɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɏ�Ɇ��Ȼɚɬɚɟɜ
ɑɟɱɟɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɢɧɫɬɢɬɭɬ��Ƚɪɨɡɧɵɣ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɞɚɧɧɵɦ� ɥɢɬɟɪɚɬɭɪɵ�� ɩɚɬɨɥɨɝɢɹ� ɩɢɳɟɜɚɪɢɬɟɥɶɧɨɝɨ�
ɬɪɚɤɬɚ� ɭ� ɥɢɰ� ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ� ɞɨɜɨɥɶɧɨ� ɱɚɫɬɨ� ɜɵɹɜɥɹɟɬɫɹ� ɩɪɢ�
ɧɚɥɢɱɢɢ� ɩɪɨɹɜɥɟɧɢɣ� ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� �ȾɋɌ���
ɉɨɫɥɟɞɧɹɹ� ɨɤɚɡɵɜɚɟɬ� ɜɥɢɹɧɢɟ� ɧɚ� ɤɥɢɧɢɱɟɫɤɭɸ� ɤɚɪɬɢɧɭ� ɢ� ɬɟɱɟɧɢɟ�
ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɧɟɪɟɞɤɨ� ɫɩɨɫɨɛɫɬɜɭɹ� ɱɚɫɬɨɦɭ�
ɪɟɰɢɞɢɜɢɪɨɜɚɧɢɸ� ɢ� ɯɪɨɧɢɡɚɰɢɢ� ɩɪɨɰɟɫɫɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ�ɫɨɫɬɨɹɧɢɹ�ɤɥɟɬɨɱɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�ɭ�ɛɨɥɶɧɵɯ�ɩɨɞɪɨɫɬɤɨɜɨɝɨ�
ɜɨɡɪɚɫɬɚ�� ɫɬɪɚɞɚɸɳɢɯ� ɝɚɫɬɪɨɷɡɨɮɚɝɟɚɥɶɧɨɣ� ɪɟɮɥɸɤɫɧɨɣ� ɛɨɥɟɡɧɶɸ�
�ȽɗɊȻ�� ɧɚ� ɮɨɧɟ� ȾɋɌ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɫɥɟɞɨɜɚɧɵ� ����
ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɩɨɞɪɨɫɬɤɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɤɨɬɨɪɵɯ� ɪɚɡɞɟɥɢɥɢ� ɧɚ� ��
ɝɪɭɩɩɵ�� ��ɹ� ɝɪɭɩɩɚ� ±� ��� ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɧɚ� ɮɨɧɟ� ȾɋɌ� �ɨɫɧɨɜɧɚɹ���

��ɹ� ɝɪɭɩɩɚ� ±� ��� ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɛɟɡ� ɩɪɢɡɧɚɤɨɜ� ȾɋɌ� �ɤɨɧɬɪɨɥɶɧɚɹ���
Ⱦɢɚɝɧɨɫɬɢɤɭ�ȽɗɊȻ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɩɨ�ɞɚɧɧɵɦ�ɚɧɚɦɧɟɡɚ��ɤɥɢɧɢɱɟɫɤɨɝɨ�
ɨɫɦɨɬɪɚ� ɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɷɡɨɮɚɝɨɝɚɫɬɪɨɞɭɨɞɟɧɨɫɤɨɩɢɢ�� ɩɪɨɹɜɥɟɧɢɹ�
ȾɋɌ� ±� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ� ɢ� ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ�
ɩɪɢɡɧɚɤɨɜ�� Ʉɥɟɬɨɱɧɵɣ� ɢɦɦɭɧɢɬɟɬ� ɢɡɭɱɚɥɢ� ɜ� ɪɟɚɤɰɢɢ� ɧɟɩɪɹɦɨɣ�
ɢɦɦɭɧɨɮɥɸɨɪɟɫɰɟɧɰɢɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ�ɚɧɬɢɬɟɥ��
Ɉɩɪɟɞɟɥɹɥɢ� ɤɨɥɢɱɟɫɬɜɨ�Ɍ�ɥɢɦɮɨɰɢɬɨɜ� �&'�����Ɍ�ɯɟɥɩɟɪɨɜ� �&'�����
Ɍ�ɫɭɩɪɟɫɫɨɪɨɜ� �&'����� Ɍ�ɤɢɥɥɟɪɨɜ� �ɋȾ������ ȼ�ɥɢɦɮɨɰɢɬɨɜ� ɫ�
ɮɟɧɨɬɢɩɨɦ� &'����� ɉɨɩɭɥɹɰɢɨɧɧɵɣ� ɢ� ɫɭɛɩɨɩɭɥɹɰɢɨɧɧɵɣ� ɫɨɫɬɚɜ�
ɥɢɦɮɨɰɢɬɨɜ� ɜ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ� ɤɪɨɜɢ� ɭ� ɡɞɨɪɨɜɵɯ� ɥɢɰ� ɫɨɫɬɚɜɢɥ��
&'���±�������������&'���±�������������&'���±�������������&'����
±�������������&'����±������������Ɋɟɡɭɥɶɬɚɬɵ��ɂɡɦɟɧɟɧɢɹ�ɤɥɟɬɨɱɧɨɝɨ�
ɢɦɦɭɧɢɬɟɬɚ�ɨɬɦɟɱɚɥɢɫɶ�ɭ�ɛɨɥɶɧɵɯ�ȽɗɊȻ�ɨɛɟɢɯ�ɝɪɭɩɩ��ɧɚ�ɮɨɧɟ�ȾɋɌ�
ɢ�ɛɟɡ�ɧɟɟ���ɨɞɧɚɤɨ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɩɪɨɹɜɥɟɧɢɣ�ȾɋɌ�ɢɦɟɥɢ�ɦɟɫɬɨ�ɛɨɥɟɟ�
ɜɵɪɚɠɟɧɧɵɟ�ɢɡɦɟɧɟɧɢɹ��ɋɨɞɟɪɠɚɧɢɟ�ɋȾ���ɢ�ɋȾ���ɛɵɥɨ�ɧɢɠɟ�ɧɨɪɦɵ��
ɭ� ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɞɢɫɩɥɚɫɬɢɱɟɫɤɢɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ�
&'��� ɫɨɫɬɚɜɢɥɨ� ���������� &'��� ±� ����������� ɭ� ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɛɟɡ�
ȾɋɌ� ±� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ���������� ɢ� ���������� ɋɨɞɟɪɠɚɧɢɟ� &'����
&'���� ɢ� &'���� ɭ� ɛɨɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɝɪɭɩɩ�� ɧɚɨɛɨɪɨɬ�� ɛɵɥɨ�
ɧɢɠɟ�ɧɨɪɦɵ��ɭ�ɛɨɥɶɧɵɯ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�&'���±�����������&'����
±� ��������� ɢ� &'���� ±� ����������� ɭ� ɛɨɥɶɧɵɯ� ȽɗɊȻ� ɛɟɡ� ɩɪɨɹɜɥɟɧɢɣ�
ȾɋɌ� ±� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ���������� ��������� ɢ� ���������� ȼɵɜɨɞɵ�� ɍ�
ɥɢɰ� ɩɨɞɪɨɫɬɤɨɜɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ� ȽɗɊȻ� ɧɚ� ɮɨɧɟ� ȾɋɌ� ɨɬɦɟɱɚɸɬɫɹ�
ɛɨɥɟɟ� ɜɵɪɚɠɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� ɫɨ� ɫɬɨɪɨɧɵ� ɤɥɟɬɨɱɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ�
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɨɞɨɛɧɵɦ� ɤɨɧɬɢɧɝɟɧɬɨɦ� ɥɢɰ� ɛɟɡ� ɩɪɢɡɧɚɤɨɜ� ȾɋɌ��
ȼɵɹɜɥɟɧɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɤɥɢɧɢɤɨ�ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɭ�
ɛɨɥɶɧɵɯ�ȽɗɊȻ��ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ�ɫ�ȾɋɌ��ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɩɪɢ�
ɜɵɛɨɪɟ�ɥɟɱɟɛɧɨɣ�ɬɚɤɬɢɤɢ�ɬɚɤɢɯ�ɛɨɥɶɧɵɯ�

67$7(�2)�&(//8/$5�,0081,7<�,1�$'2/(6&(176�
:,7+�*$6752(623+$*($/�5()/8;�',6($6(�21�7+(�
%$&.*5281'�2)�&211(&7,9(�7,668(�'<63/$6,$
0�'��6KLKQDELHYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��.�0��%DWDHY
&KHFKHQ�6WDWH�,QVWLWXWH��*UR]Q\��5XVVLD

,QWURGXFWLRQ��ȺFFRUGLQJ� WR� WKH� OLWHUDWXUH�� WKH� SDWKRORJ\�RI� WKH� GLJHVWLYH�
WUDFW� LQ� SHUVRQV� XQGHU� DJH� GRJR� RIWHQ� UHYHDOHG� WKH� SUHVHQFH� RI�
PDQLIHVWDWLRQV�RI�FRQQHFWLYH�WLVVXH�G\VSODVLD��&7'���/DVW�LQÀXHQFHV�WKH�
FOLQLFDO� SLFWXUH� DQG� FRXUVH� RI� DVVRFLDWHG� SDWKRORJ\�� RIWHQ� FRQWULEXWLQJ�
WR� WKH� IUHTXHQW� UHFXUUHQFH� DQG� FKURQLFLW\� RI� WKH� SURFHVV��$LP�6WXG\LQJ�
WKH� VWDWH�RI�FHOOXODU� LPPXQLW\� LQ�SDWLHQWV� WLRQ�DGROHVFHQW� VXIIHULQJ� IURP�
JDVWURHVRSKDJHDO� UHÀX[� GLVHDVH� �*(5'�� GXH� WR� &7'�� 0DWHULDOV� DQG�
PHWKRGV�� 6WXGLHG� ���� SDWLHQWV� ZLWK� *(5'� WHHQV� ZHUH� GLYLGHG� LQWR� ��
JURXSV��JURXS���±����*(5'�SDWLHQWV�RQ�D�EDFNJURXQG�RI�WKH�'67��PDLQ���
JURXS���±����*(5'�SDWLHQWV�ZLWKRXW�VLJQV�RI�&7'��FRQWURO���'LDJQRVLV�
RI�*(5'�SHUIRUPHG�E\�DQDPQHVLV�� FOLQLFDO� H[DPLQDWLRQ�DQG� WKH� UHVXOWV�
RI�HVRSKDJRJDVWURGXRGHQRVFRS\��PDQLIHVWDWLRQV�&7'�±�EDVHG�RQ�PHGLFDO�
KLVWRU\�DQG�SKHQRW\SLF�WUDLWV��&HOOXODU�LPPXQLW\�ZDV�VWXGLHG�LQ�WKH�LQGLUHFW�
LPPXQRÀXRUHVFHQFH�XVLQJ�PRQRFORQDO�DQWLERGLHV��'HWHUPLQHG�QXPEHU�RI�
7�O\PSKRF\WHV��&'�����7�KHOSHU��&'�����7�VXSSUHVVRUV��&'�����QDWXUDO�
NLOOHU�7� �ɋ'�����%�O\PSKRF\WHV�ZLWK�D�SKHQRW\SH�&'�����3RSXODWLRQV�
DQG� VXESRSXODWLRQV� RI� O\PSKRF\WHV� LQ� WKH� SHULSKHUDO� EORRG� RI� KHDOWK\�
LQGLYLGXDOV� ZDV�� &'��� ±� ������������ &'��� ±� ������������ &'��� ±�
������������&'����±�������������&'����±������������5HVXOWV��ɋKDQJHV�
LQ�FHOOXODU�LPPXQLW\�REVHUYHG�LQ�SDWLHQWV�ZLWK�*(5'�ERWK�JURXSV��LQ�WKH�
EDFNJURXQG� DQG�ZLWKRXW�&7'��� KRZHYHU�� LI�&7'�PDQLIHVWDWLRQV�KDYH� D�
PRUH� SURQRXQFHG� FKDQJH��&RQWHQWV�&'����&'��� DQG� EHORZ� WKH� QRUP��
*(5'�SDWLHQWV�LQ�FRQMXQFWLRQ�ZLWK�G\VSODVWLF�PDQLIHVWDWLRQV�RI�&'���ZDV�
����������&'���±������������*(5'�SDWLHQWV�ZLWKRXW�&7'�±�UHVSHFWLYHO\�
����������DQG�����������&RQWHQW�RI�&'����&'����DQG�&'����SDWLHQWV�RI�
WKH�VWXGLHG�JURXSV��RQ�WKH�FRQWUDU\��LW�ZDV�EHORZ�WKH�QRUP��WKH�VWXG\�JURXS�
&'���±�����������&'����±����������DQG�&'����±������������LQ�SDWLHQWV�
ZLWKRXW�*(5'�PDQLIHVWDWLRQV�&7'�±�UHVSHFWLYHO\���������������������DQG�
����������&RQFOXVLRQ��,Q�SDWLHQWV�ZLWK�*(5'�WHHQV�RQ�EDFNJURXQG�&7'�
PDUNHG�$�PRUH�SURQRXQFHG�FKDQJHV� LQ� WKH�FHOOXODU� LPPXQLW\�FRPSDUHG�
ZLWK�D�VLPLODU�FRKRUW�ZLWKRXW� VLJQV�RI�&7'��7KHVH� IHDWXUHV�FOLQLFDO�DQG�
LPPXQRORJLFDO�PDQLIHVWDWLRQV�RI�*(5'�SDWLHQWV��DVVRFLDWHG�ZLWK�&7'�WR�
FRQVLGHU�ZKHQ�FKRRVLQJ�WUHDWPHQW�WDFWLFV�VXFK�SDWLHQWV�

ȻɂɈɏɂɆɂɑȿɋɄɂȿ�ɆȺɊɄȿɊɕ�ɗɇȾɈȽȿɇɇɈɃ�
ɂɇɌɈɄɋɂɄȺɐɂɂ�ɍ�ȾȿɌȿɃ�ɋ�ɏɊɈɇɂɑȿɋɄɂɆ�ɁȺɉɈɊɈɆ
Ʉ�Ⱥ��ɐɵɝɚɧɨɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱥ�ȼ��ɇɚɥɟɬɨɜ
Ⱦɨɧɟɰɤɢɣ�ɧɚɰɢɨɧɚɥɶɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ɇ��Ƚɨɪɶɤɨɝɨ��
Ⱦɨɧɟɰɤ��ɍɤɪɚɢɧɚ
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ȼɜɟɞɟɧɢɟ�� ɗɧɞɨɝɟɧɧɚɹ� ɢɧɬɨɤɫɢɤɚɰɢɹ� �ɗɂ�� ±� ɩɨɥɢɷɬɢɨɥɨɝɢɱɧɵɣ� ɢ�
ɩɨɥɢɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɣ� ɫɢɧɞɪɨɦ�� ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ� ɧɚɤɨɩɥɟɧɢɟɦ�
ɜ� ɬɤɚɧɹɯ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɠɢɞɤɨɫɬɹɯ� ɷɧɞɨɝɟɧɧɵɯ� ɬɨɤɫɢɱɟɫɤɢɯ�
ɫɭɛɫɬɚɧɰɢɣ� ±� ɢɡɛɵɬɤɚ� ɩɪɨɞɭɤɬɨɜ� ɧɨɪɦɚɥɶɧɨɝɨ� ɢɥɢ� ɢɡɜɪɚɳɟɧɧɨɝɨ�
ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� ɢɥɢ� ɤɥɟɬɨɱɧɨɝɨ� ɪɟɚɝɢɪɨɜɚɧɢɹ�� ɇɟɫɦɨɬɪɹ� ɧɚ�
ɦɧɨɝɨɨɛɪɚɡɢɟ� ɬɨɤɫɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɷɧɞɨɝɟɧɧɨɣ� ɩɪɢɪɨɞɵ��
ɤɥɢɧɢɱɟɫɤɢɟ� ɩɪɨɹɜɥɟɧɢɹ� ɫɢɧɞɪɨɦɚ� ɗɂ� ɦɚɥɨɫɩɟɰɢɮɢɱɧɵ� ɢ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɥɢɲɶ� ɨɛɳɢɦɢ� ɫɢɦɩɬɨɦɚɦɢ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɭɪɨɜɧɹ� ɫɪɟɞɧɟɦɨɥɟɤɭɥɹɪɧɵɯ� ɩɟɩɬɢɞɨɜ� �ɋɆɉ��
ɢɫɩɨɥɶɡɭɸɬ� ɜ� ɤɚɱɟɫɬɜɟ� ɢɧɬɟɝɪɚɥɶɧɨɝɨ� ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ� ɤɪɢɬɟɪɢɹ�
ɫɢɧɞɪɨɦɚ�ɗɂ��ɋɆɉ�ɞɟɣɫɬɜɭɸɬ�ɤɚɤ�ɜɬɨɪɢɱɧɵɟ�ɷɧɞɨɬɨɤɫɢɧɵ��ɜɵɡɵɜɚɹ�
ɪɚɫɫɬɪɨɣɫɬɜɨ� ɪɚɡɥɢɱɧɵɯ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ�� ȿɳɟ� ɨɞɧɢɦ�
ɦɚɪɤɟɪɨɦ�ɫɢɧɞɪɨɦɚ�ɗɂ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɚɤɬɢɜɚɰɢɸ�ɩɟɪɟɤɢɫɧɨɝɨ�
ɨɤɢɫɥɟɧɢɹ�ɥɢɩɢɞɨɜ��ɉɈɅ���ɉɨɜɵɲɟɧɢɟ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ�ɫɨɞɟɪɠɚɧɢɹ�
ɩɪɨɞɭɤɬɨɜ�ɉɈɅ�� ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ�ɮɟɪɦɟɧɬɨɜ� ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�
ɫɢɫɬɟɦɵ� �ȺɈɋ�� ɩɨ� ɦɟɪɟ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɹɜɥɹɸɬɫɹ�
ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦɢ� ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɫɢɧɞɪɨɦɚ� ɗɂ��
Ɉɩɪɟɞɟɥɟɧɢɟ� ɭɪɨɜɧɹ� ɗɂ� ɢ� ɟɝɨ� ɞɢɧɚɦɢɤɚ� ɢɦɟɸɬ� ɛɨɥɶɲɨɟ� ɡɧɚɱɟɧɢɟ�
ɞɥɹ� ɥɟɱɟɧɢɹ� ɞɟɬɟɣ�� ɫɬɪɚɞɚɸɳɢɯ� ɯɪɨɧɢɱɟɫɤɢɦ� ɡɚɩɨɪɨɦ� �ɏɁ��� ɱɟɦɭ�
ɜ� ɥɢɬɟɪɚɬɭɪɟ� ɭɞɟɥɹɟɬɫɹ� ɦɚɥɨ� ɜɧɢɦɚɧɢɹ�� Ⱦɥɢɬɟɥɶɧɚɹ� ɡɚɞɟɪɠɤɚ� ɤɚɥɚ�
ɦɨɠɟɬ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɜɫɚɫɵɜɚɧɢɸ� ɬɨɤɫɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɤɪɨɜɶ� ɫ�
ɩɨɫɥɟɞɭɸɳɢɦ�ɪɚɡɜɢɬɢɟɦ�ɫɤɪɵɬɨ�ɩɪɨɬɟɤɚɸɳɟɝɨ�ɫɢɧɞɪɨɦɚ�ɗɂ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɛɢɨɯɢɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɢɧɞɪɨɦɚ� ɗɂ� ɭ�
ɞɟɬɟɣ�ɫ�ɏɁ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚ�ɛɚɡɟ�ȽȾɄȻ�ʋ��ɝ��Ⱦɨɧɟɰɤɚ�ɛɵɥɨ�
ɨɛɫɥɟɞɨɜɚɧɨ� ���� ɞɟɬɟɣ�� ɫɬɪɚɞɚɸɳɢɯ�ɏɁ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� ��� ɥɟɬ��
ȼ�ɨɫɧɨɜɧɭɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����������������ɩɚɰɢɟɧɬɨɜ�ɫ�ɏɁ�ɜ�ɫɬɚɞɢɢ�
ɤɨɦɩɟɧɫɚɰɢɢ�±�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɩɨɪɚ�ɧɟ�ɩɪɟɜɵɲɚɥɚ���±���ɱ��Ƚɪɭɩɩɭ�
ɫɪɚɜɧɟɧɢɹ� ɫɨɫɬɚɜɢɥɢ���� ������������ɞɟɬɟɣ� ɫ� ɫɭɛɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɦ�
ɏɁ�±�ɞɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɞɟɪɠɤɢ�ɫɬɭɥɚ�ɞɨɫɬɢɝɚɥɚ��±��ɫɭɬ��Ɉɛ�ɚɤɬɢɜɧɨɫɬɢ�
ɉɈɅ� ɫɭɞɢɥɢ� ɩɨ� ɢɡɦɟɧɟɧɢɸ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɦɚɥɨɧɨɜɨɝɨ� ɞɢɚɥɶɞɟɝɢɞɚ�
�ɆȾȺ��ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ��ɨɛ�ȺɈɋ�±�ɩɨ�ɭɪɨɜɧɹɦ�ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ�
ɝɥɭɬɚɬɢɨɧɚ� �ȼȽ�� ɢ� ɝɥɭɬɚɬɢɨɧɩɟɪɨɤɫɢɞɚɡɵ� �ȽɉɈ�� ɜ� ɷɪɢɬɪɨɰɢɬɚɯ��
ɩɥɚɡɦɟɧɧɨɝɨ� ɚɧɬɢɨɤɫɢɞɚɧɬɚ� ±� ɰɟɪɭɥɨɩɥɚɡɦɢɧɚ� �ɐɟɪ�� ɢ� ɬɤɚɧɟɜɨɝɨ�
ɮɟɪɦɟɧɬɚ�±�ɤɚɬɚɥɚɡɵ��Ʉɚɬ��ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ��Ɉɩɪɟɞɟɥɹɥɢ�ɭɪɨɜɟɧɶ�
ɋɆɉ��Ɋɟɡɭɥɶɬɚɬɵ��ɏɚɪɚɤɬɟɪɧɵɦ�ɩɪɢɡɧɚɤɨɦ�ɞɥɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɏɁ�ɛɵɥɨ�
ɫɧɢɠɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ȺɈɋ�� ɍɪɨɜɟɧɶ� ȼȽ� ɢ� ȽɉɈ� ɛɵɥ� ɫɧɢɠɟɧ� ɭ� ���
������� ɩɚɰɢɟɧɬɨɜ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ�� ɋɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ�
ɝɪɭɩɩɵ� ɭɪɨɜɟɧɶ�ȼȽ� ɛɵɥ� ɫɧɢɠɟɧ� ɭ� ��� �������� ɞɟɬɟɣ�� ɚ� ȽɉɈ� ±� ɭ� ���
���������ɋɧɢɠɟɧɢɟ�Ʉɚɬ�ɨɬɦɟɱɟɧɨ�ɭ������������ɞɟɬɟɣ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ�
ɢ�ɭ������������ɞɟɬɟɣ�ɝɪɭɩɩɵ�ɫɪɚɜɧɟɧɢɹ��Ʉɪɨɦɟ�ɬɨɝɨ��ɞɥɹ�ɞɟɬɟɣ�ɫ�ɏɁ�
ɛɵɥɨ� ɯɚɪɚɤɬɟɪɧɵɦ� ɭɦɟɧɶɲɟɧɢɟ� ɧɟɮɟɪɦɟɧɬɧɨɝɨ� ɡɜɟɧɚ� ȺɈɋ�� Ɍɚɤ�� ɭ�
��� ��������ɩɚɰɢɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ�ɨɬɦɟɱɟɧɨ� ɫɧɢɠɟɧɢɟ�ɐɟɪ��ȼ�
ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ɷɬɨɬ� ɩɨɤɚɡɚɬɟɥɶ� ɛɵɥ� ɫɧɢɠɟɧ� ɭ� ��� �������� ɞɟɬɟɣ��
ɍ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɏɁ� ɨɬɦɟɱɟɧɚ� ɚɤɬɢɜɚɰɢɹ� ɉɈɅ�� ɍɜɟɥɢɱɟɧɢɟ� ɭɪɨɜɧɹ�
ɆȾȺ� ɫɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɜɵɹɜɥɟɧɨ� ɭ� ��� ���������
ɚ� ɜ� ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ±� ɭ� ��� �������� ɞɟɬɟɣ�� ɍ� ��� �������� ɞɟɬɟɣ� ɫ�
ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɦ� ɏɁ� ɢ� ɭ� ��� �������� ɞɟɬɟɣ� ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ�
ɜɵɹɜɥɟɧɨ� ɩɨɜɵɲɟɧɢɟ� ɭɪɨɜɧɹ� ɋɆɉ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɞɥɹ�
ɞɟɬɟɣ�ɫ�ɏɁ�ɯɚɪɚɤɬɟɪɧɵɦ�ɹɜɥɹɟɬɫɹ�ɧɚɥɢɱɢɟ�ɛɢɨɯɢɦɢɱɟɫɤɢɯ�ɦɚɪɤɟɪɨɜ�
ɫɢɧɞɪɨɦɚ�ɗɂ��Ⱦɥɢɬɟɥɶɧɚɹ�ɡɚɞɟɪɠɤɚ�ɤɚɥɚ�ɜ�ɬɨɥɫɬɨɣ�ɤɢɲɤɟ�ɜɵɡɵɜɚɟɬ�
ɚɤɬɢɜɚɰɢɸ� ɉɈɅ�� ɫɧɢɠɟɧɢɟ� ɚɤɬɢɜɧɨɫɬɢ� ȺɈɋ� ɫ� ɧɚɤɨɩɥɟɧɢɟɦ� ɋɆɉ�
ɜ� ɬɤɚɧɹɯ� ɨɪɝɚɧɢɡɦɚ�� ɉɚɰɢɟɧɬɵ� ɫ� ɤɥɢɧɢɤɨɣ� ɏɁ� ɬɪɟɛɭɸɬ� ɛɨɥɟɟ�
ɬɳɚɬɟɥɶɧɨɝɨ� ɢ� ɭɝɥɭɛɥɟɧɧɨɝɨ� ɢɡɭɱɟɧɢɹ�� ɚ� ɢɯ� ɥɟɱɟɧɢɟ� ɧɟ� ɞɨɥɠɧɨ�
ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ�ɥɢɲɶ�ɤɭɩɢɪɨɜɚɧɢɟɦ�ɫɢɦɩɬɨɦɨɤɨɦɩɥɟɤɫɚ�ɡɚɩɨɪɚ�
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,QWURGXFWLRQ�� 7KH� HQGRJHQRXV� LQWR[LFDWLRQ� �(,�� ±� SRO\HWLRORJLFDO� DQG�
SRO\SDWKRJHQLF�V\QGURPH��ZKLFK�FKDUDFWHUL]HG�E\�WKH�DFFXPXODWLRQ�LQ�WKH�
WLVVXHV�DQG�ERG\�ÀXLGV�HQGRJHQRXV�WR[LF�VXEVWDQFHV�±�VXUSOXV�SURGXFWV�RI�
QRUPDO�RU�SHUYHUWHG��PHWDEROLF�RU�FHOOXODU�UHVSRQVH��'HVSLWH�WKH�GLYHUVLW\�
RI� WR[LF� VXEVWDQFHV�RI� HQGRJHQRXV�QDWXUH�� FOLQLFDO�PDQLIHVWDWLRQV�RI� WKH�
V\QGURPH�RI�(,�DUH�VPDOO�VSHFL¿F�DQG�FKDUDFWHUL]HG�RQO\�E\�WKH�FRPPRQ�
V\PSWRPV��7KH� OHYHO� RI�PHGLXP�PROHFXODU� SHSWLGHV� �003�� LV� LQWHJUDO�
ELRFKHPLFDO�PDUNHU�RI� WKH� V\QGURPH�RI� HQGRJHQRXV� LQWR[LFDWLRQ��003�
DFW�DV�VHFRQGDU\�HQGRWR[LQV��FDXVLQJ�D�GLVRUGHU�RI�YDULRXV�SK\VLRORJLFDO�
SURFHVVHV��7KH�DFWLYDWLRQ�RI�OLSLG�SHUR[LGDWLRQ��/32��FDQ�EH�FRQVLGHUHG�DV�
DQRWKHU�ELRFKHPLFDO�PDUNHU�RI�WKH�V\QGURPH�RI�(,��7KH�LQFUHDVH�LQ�WKH�VHUXP�
SURGXFWV�RI�/32��GHFUHDVH� LQ�DFWLYLW\�RI�HQ]\PHV�RI�DQWLR[LGDQW�V\VWHP�

�$26��DV� WKH� LOOQHVV�SURJUHVVHV��DUH�QRQVSHFL¿F�ELRFKHPLFDO�PDUNHUV�RI�
WKH�V\QGURPH�RI�(,��'HWHUPLQDWLRQ�RI�WKH�OHYHO�RI�(,�DQG�LWV�G\QDPLFV�DUH�
LPSRUWDQW�IRU�WKH�WUHDWPHQW�RI�FKLOGUHQ��VXIIHULQJ�IURP�FKURQLF�FRQVWLSDWLRQ�
�&&���ZKLFK�LQ�WKH�OLWHUDWXUH�LV�JLYHQ�OLWWOH�DWWHQWLRQ��7KH�ORQJ�GHOD\�RI�WKH�
IHFHV�LQ�WKH�FRORQ�FDQ�OHDG�WR�DEVRUSWLRQ�RI�WR[LF�VXEVWDQFHV�LQ�WKH�EORRG�
DQG�WKH�VXEVHTXHQW�GHYHORSPHQW�KLGGHQ�ÀRZLQJ�V\QGURPH�RI�(,��$LP��7R�
VWXG\�RI�WKH�ELRFKHPLFDO�PDUNHUV�RI�WKH�V\QGURPH�RI�(,�LQ�FKLOGUHQ�ZLWK�
&&��0DWHULDOV�DQG�PHWKRGV������FKLOGUHQ�ZLWK�&&��DJHG���WR����\HDUV��ZHUH�
H[DPLQHG�RQ�WKH�EDVLV�RI�&OLQLFDO�&LW\�&KLOGUHQ�+RVSLWDO�ʋ����'RQHWVN��
7KH�EDVLF�JURXS�LQFOXGHG����������������SDWLHQWV�ZLWK�FRPSHQVDWHG�&&�
±�GXUDWLRQ�RI�WKH�FRQVWLSDWLRQ�LV�QRW�H[FHHG���±���KRXUV��7KH�FRPSDULVRQ�
JURXS� FRQVLVWHG� RI� ��� ������������ FKLOGUHQ� LQ� VXEFRPSHQVDWLRQ� VWDJH�
RI� &&� ±� WLPH� VWRRO� UHDFKHG� �±�� GD\V�� 7KH� DFWLYLW\� RI� WKH� /32� ZDV�
VWXGLHG� E\� WKH� FKDQJH� RI� WKH� FRQFHQWUDWLRQ� RI�PDORQGLDOGHK\GH� �0'$��
LQ�EORRG�VHUXP��DERXW�$26�±�RQ�WKH�OHYHOV�RI�UHGXFHG�JOXWDWKLRQH��5*��
DQG� JOXWDWKLRQH� SHUR[LGDVH� �*32�� LQ� HU\WKURF\WHV�� SODVPD� DQWLR[LGDQW�
FHUXORSODVPLQ��&(5��DQG�FDWDODVH��&DW��LQ�WKH�EORRG�VHUXP��7KH�OHYHO�RI�
003�ZDV� LQYHVWLJDWHG��5HVXOWV��&KDUDFWHULVWLF� IHDWXUH� IRU� SDWLHQWV�ZLWK�
&&�ZDV�D�GHFOLQH�RI� WKH�$26��/HYHOV�RI�5*�DQG�*32�ZHUH�UHGXFHG� LQ�
����������SDWLHQWV�RI�WKH�FRPSDULVRQ�JURXS��,Q�WKH�SDWLHQWV�RI�WKH�EDVLF�
JURXS� OHYHO� 5*�ZDV� UHGXFHG� LQ� ��� �������� FKLOGUHQ� DQG�*32� ±� LQ� ���
���������5HGXFWLRQ�RI�&DW�ZDV�QRWHG�LQ������������FKLOGUHQ�RI�WKH�EDVLF�
JURXS�DQG� LQ������������FKLOGUHQ�RI� WKH�FRPSDULVRQ�JURXS�� ,Q�DGGLWLRQ��
FKLOGUHQ�ZLWK�&&�ZHUH�D�FKDUDFWHULVWLF�GHFUHDVH�LQ�QRQ�HQ]\PDWLF�OLQN�RI�
WKH�DQWLR[LGDQW��7KH�GHFUHDVH�RI�WKH�&(5�ZDV�QRWHG�LQ������������SDWLHQWV�
RI� WKH�EDVLF�JURXS�� ,Q� WKH�JURXS�RI�FRPSDULVRQ�� WKLV�¿JXUH�ZDV� UHGXFHG�
LQ������������FKLOGUHQ��7KH�DFWLYDWLRQ�RI�WKH�32/�ZDV�IRXQG�LQ�SDWLHQWV�
ZLWK�&&��,QFUHDVH�RI�WKH�OHYHO�RI�0'$�LQ�WKH�SDWLHQWV�RI�WKH�EDVLF�JURXS�
ZHUH�GHWHFWHG�LQ������������FKLOGUHQ��DQG�LQ�WKH�FRPSDULVRQ�JURXS�±�LQ����
��������FKLOGUHQ��7KH�VLJQL¿FDQW�LQFUHDVH�RI�WKH�OHYHO�RI�003�ZHUH�IRXQG�
LQ� ��� �������� FKLOGUHQ�ZLWK� FRPSHQVDWHG�&&� DQG� ��� �������� FKLOGUHQ�
LQ� WKH� FRPSDULVRQ� JURXS��&RQFOXVLRQ��7KXV�� IRU� FKLOGUHQ�ZLWK�&&�ZHUH�
FKDUDFWHULVWLF�LV�WKH�SUHVHQFH�RI�ELRFKHPLFDO�PDUNHUV�RI�V\QGURPH�RI�(,��
7KH�ORQJ�GHOD\�RI�WKH�IHFHV�LQ�WKH�FRORQ�FDXVHV�32/�DFWLYDWLRQ��GHFUHDVH�RI�
DFWLYLW\�RI�$26�ZLWK�WKH�DFFXPXODWLRQ�RI�003�LQ�WKH�WLVVXHV�RI�WKH�ERG\��
3DWLHQWV�ZLWK�&&�UHTXLUH�D�PRUH� WKRURXJK�DQG� LQ�GHSWK� VWXG\��DQG� WKHLU�
WUHDWPHQW�LV�QRW�OLPLWHG�WR�RQO\�FXUH�RI�WKH�FRQVWLSDWLRQ�V\PSWRPV�

ɈɉɊȿȾȿɅȿɇɂȿ�ȺɇɌɂɌȿɅ�Ʉ�ȾȿȺɆɂȾɂɊɈȼȺɇɇɕɆ�
ɉȿɉɌɂȾȺɆ�ȽɅɂȺȾɂɇȺ�±�ɇɈȼɕɃ�ɉɈȾɏɈȾ�Ʉ�
ȾɂȺȽɇɈɋɌɂɄȿ�ɐȿɅɂȺɄɂɂ�ɍ�ȾȿɌȿɃ
ɂ�Ƚ��Ⱥɪɞɚɬɨɜɚ��ȿ�Ⱥ��Ȼɨɪɨɜɫɤɢɯ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɋ�ȼ��Ȼɟɥɶɦɟɪ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ⱦɢɚɝɧɨɫɬɢɤɚ�ɰɟɥɢɚɤɢɢ�ɨɫɬɚɟɬɫɹ�ɞɨ�ɤɨɧɰɚ�ɧɟ�ɪɚɡɪɟɲɟɧɧɨɣ�
ɩɪɨɛɥɟɦɨɣ�� ɫɜɹɡɚɧɧɨɣ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�� ɫ� ɧɚɲɢɦɢ� ɞɚɥɟɤɨ� ɧɟ�
ɩɨɥɧɵɦɢ�ɡɧɚɧɢɹɦɢ�ɨ�ɩɚɬɨɝɟɧɟɡɟ�ɷɬɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ��Ⱦɢɚɝɧɨɡ�ɫɬɚɜɢɬɫɹ�
ɧɚ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɤɥɢɧɢɱɟɫɤɢɯ�� ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ� �ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɛɢɨɩɬɚɬɨɜ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɬɨɧɤɨɣ� ɤɢɲɤɢ�� ɢ� ɫɟɪɨɥɨɝɢɱɟɫɤɢɯ�
ɞɚɧɧɵɯ��Ɂɚ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɛɵɥɨ�ɩɪɟɞɥɨɠɟɧɨ�ɧɟɦɚɥɨ�ɫɟɪɨɥɨɝɢɱɟɫɤɢɯ�
ɦɚɪɤɟɪɨɜ� ɰɟɥɢɚɤɢɢ� ɢ� ɩɨɢɫɤ� ɧɨɜɵɯ�� ɜɵɫɨɤɨɢɧɮɨɪɦɚɬɢɜɧɵɯ��
ɩɪɨɞɨɥɠɚɟɬɫɹ�� ɋɟɝɨɞɧɹ� ɨɫɧɨɜɧɵɦ� ɢɡ� ɧɢɯ� ɹɜɥɹɟɬɫɹ� ɨɩɪɟɞɟɥɟɧɢɟ�
ɚɧɬɢɬɟɥ� ɤ� ɬɤɚɧɟɜɨɣ� ɬɪɚɧɫɝɥɭɬɚɦɢɧɚɡɟ� �ȺɌɌȽ��� ȼ� ɤɚɱɟɫɬɜɟ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ� �ɚ� ɢɧɨɝɞɚ� ɢ� ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ� ɨɩɪɟɞɟɥɟɧɢɸ�ȺɌɌȽ��
ɫɟɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɟɬɨɞɚ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɪɟɤɨɦɟɧɞɨɜɚɧɨ�
ɨɩɪɟɞɟɥɟɧɢɟ�ɜ�ɤɪɨɜɢ�ɚɧɬɢɬɟɥ�ɤ�ɞɟɚɦɢɞɢɪɨɜɚɧɧɵɦ�ɩɟɩɬɢɞɚɦ�ɝɥɢɚɞɢɧɚ�
�ȺȾɉȽ���ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɞɚɜɧɨ�ɜɨɲɟɞɲɢɦ�ɜ�ɲɢɪɨɤɭɸ�ɤɥɢɧɢɱɟɫɤɭɸ�
ɩɪɚɤɬɢɤɭ��ɉɨ�ɞɚɧɧɵɦ�ɪɚɡɥɢɱɧɵɯ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ��ɨɩɪɟɞɟɥɟɧɢɟ�ȺȾɉȽ�
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɨɣ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ� �ɨɤɨɥɨ�
�����ɢ�ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ��ɨɤɨɥɨ�������ɱɬɨ�ɫɨɩɨɫɬɚɜɢɦɨ�ɫ�ɬɚɤɨɜɵɦɢ�
ɞɥɹ� ȺɌɌȽ�� ȼ� ɰɟɥɨɦ� ɦɨɠɧɨ� ɝɨɜɨɪɢɬɶ� ɨ� ɫɯɨɞɧɨɣ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ�
ɡɧɚɱɢɦɨɫɬɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ȺɌɌȽ� ɢ� ȺȾɉȽ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɢɡɜɟɫɬɧɨ��
ɱɬɨ� ɬɪɚɞɢɰɢɨɧɧɵɟ� ɫɟɪɨɥɨɝɢɱɟɫɤɢɟ� ɬɟɫɬɵ� ɦɟɧɟɟ� ɷɮɮɟɤɬɢɜɧɵ� ɞɥɹ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɰɟɥɢɚɤɢɢ� ɭ� ɞɟɬɟɣ� ɦɥɚɞɲɟ� �� ɥɟɬ�� ɋɭɳɟɫɬɜɭɸɳɢɟ�
ɞɚɧɧɵɟ�ɭɤɚɡɵɜɚɸɬ��ɱɬɨ�ɨɩɪɟɞɟɥɟɧɢɟ�ȺȾɉȽ�ɛɨɥɟɟ�ɢɧɮɨɪɦɚɬɢɜɧɨ��ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ�ȺɌɌȽ��ɢɦɟɧɧɨ�ɜ�ɷɬɨɣ�ɝɪɭɩɩɟ�ɛɨɥɶɧɵɯ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɋɨɩɨɫɬɚɜɥɟɧɢɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɩɪɟɞɟɥɟɧɢɹ� ɚɧɬɢɝɥɢɚɞɢɧɨɜɵɯ� ɚɧɬɢɬɟɥ�
�ȺȽȺ���ȺɌɌȽ�ɢ�ȺȾɉȽ�ɤɥɚɫɫɨɜ�,J$�ɢ�,J*�ɜ�ɤɪɨɜɢ�ɭ�ɞɟɬɟɣ�ɫ�ɰɟɥɢɚɤɢɟɣ��
ɫ�ɰɟɥɶɸ�ɨɩɪɟɞɟɥɟɧɢɹ�ɢɯ�ɦɟɫɬɚ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɫɢɫɬɟɦɟ�ɞɢɚɝɧɨɫɬɢɤɢ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɯɨɞɟ� ɪɚɛɨɬɵ� ɛɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɪɟɡɭɥɶɬɚɬɵ�ɫɟɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɤɪɨɜɢ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�
ɨɬ� �� ɞɨ� ��� ɥɟɬ�� ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɜ� ɝɚɫɬɪɨɷɧɬɟɪɨɥɨɝɢɱɟɫɤɨɟ�
ɨɬɞɟɥɟɧɢɟ� ɊȾɄȻ� �Ɇɨɫɤɜɚ��� ɤɨɬɨɪɵɦ� ɫ� ɰɟɥɶɸ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ�



Вестник РГМУ, 2014, № 2

424

ɞɢɚɝɧɨɫɬɢɤɢ� ɛɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɨɩɪɟɞɟɥɟɧɢɟ� ɜ� ɤɪɨɜɢ� ȺȽȺ�� ȺɌɌȽ�
ɢ� ȺȾɉȽ� ɤɥɚɫɫɨɜ� ,J$� ɢ� ,J*� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɵɦ� ɦɟɬɨɞɨɦ�� ȼɫɟɦ�
ɞɟɬɹɦ�� ɜɤɥɸɱɟɧɧɵɦ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɛɵɥ� ɢɫɤɥɸɱɟɧ� ɫɟɥɟɤɬɢɜɧɵɣ�
ɢɦɦɭɧɨɞɟɮɢɰɢɬ�,J$��Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɢɚɝɧɨɡ�©ɰɟɥɢɚɤɢɹª�ɛɵɥ�ɜɵɫɬɚɜɥɟɧ�
ɭ����ɞɟɬɟɣ��ɋɪɟɞɢ�ɞɟɬɟɣ�ɫ�ɩɨɞɬɜɟɪɠɞɟɧɧɨɣ�ɰɟɥɢɚɤɢɟɣ�ɫ�ɩɨɥɨɠɢɬɟɥɶɧɵɦ�
ɪɟɡɭɥɶɬɚɬɨɦ� ɨɩɪɟɞɟɥɟɧɢɹ� ȺɌɌȽ� �Q ���� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɪɟɡɭɥɶɬɚɬ�
ȺȾɉȽ�ɧɚɛɥɸɞɚɥɫɹ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ��ȼ�ɬɪɟɯ�ɫɥɭɱɚɹɯ�ɭ�ɞɟɬɟɣ���ɥɟɬ�ɢ�
ɦɥɚɞɲɟ� ɫ� ɰɟɥɢɚɤɢɟɣ� ɭɪɨɜɟɧɶ�ȺɌɌȽ� ɛɵɥ� ɫɨɦɧɢɬɟɥɶɧɵɦ�� ɚ� ȺȾɉȽ� ±�
ɩɨɥɨɠɢɬɟɥɶɧɵɦ��ɍ�ɞɟɬɟɣ�ɛɟɡ�ɰɟɥɢɚɤɢɢ�ɪɟɡɭɥɶɬɚɬ�ɨɩɪɟɞɟɥɟɧɢɹ�ȺɌɌȽ�
ɛɵɥ�ɩɨɥɨɠɢɬɟɥɶɧɵɦ�ɜ���ɫɥɭɱɚɹɯ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ȺȾɉȽ�±�ɧɢ�ɜ�ɨɞɧɨɦ��
ɍ�ɞɟɬɟɣ�ɫ�ɰɟɥɢɚɤɢɟɣ���ɥɟɬ�ɢ�ɦɥɚɞɲɟ�ɜ�ɞɜɭɯ�ɫɥɭɱɚɹɯ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�
ɩɨɥɨɠɢɬɟɥɶɧɵɟ� ɭɪɨɜɧɢ�ȺȾɉȽ� ɩɪɢ� ɧɢɡɤɢɯ� ɭɪɨɜɧɹɯ�ȺɌɌȽ�� ȼɵɜɨɞɵ��
ɉɟɪɜɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɨɩɪɟɞɟɥɟɧɢɹ�ȺȾɉȽ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɢɯ�ɜɨɡɦɨɠɧɨɟ�
ɩɪɟɢɦɭɳɟɫɬɜɨ�ɩɟɪɟɞ�ȺɌɌȽ��ɨɫɨɛɟɧɧɨ�ɞɥɹ�ɞɟɬɟɣ�ɦɥɚɞɲɟɣ�ɜɨɡɪɚɫɬɧɨɣ�
ɝɪɭɩɩɵ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɬɪɟɛɭɸɬɫɹ�ɞɚɥɶɧɟɣɲɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɷɬɨɦ�
ɧɚɩɪɚɜɥɟɧɢɢ

'(7(50,1$7,21�2)�$17,%2',(6�72�'($0,'$7('�
3(37,'(6�,6�$�129(/�$3352$&+�72�7+(�',$*126,6�2)�
&+,/'5(1�&(/,$&�',6($6(
,�*��$UGDWRYD��(�$��%RURYVNLNK
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��6�9��%HOPHU
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��'LDJQRVLV� FHOLDF� GLVHDVH� LV� VWLOO� KLJKO\� SUREOHPDWLF� GXH� WR�
LQFRPSOHWH� NQRZOHGJH� RI� LWV� SDWKRJHQHVLV�� 8VXDOO\� GLDJQRVLV� LV� EDVHV�
RQ� WKH� VXP� RI� FOLQLFDO�� PRUSKRORJLFDO�� DQG� VHURORJLFDO� GDWD�� 7KHUH� KDV�
EHHQ�D�WUHQG�LQ�UHFHQW�\HDUV�WR�GHYHORS�'LIIHUHQW�VHURORJLFDO�PDUNHUV�IRU�
WKH�PHQWLRQHG� GLVHDVH��$W� WKH� SUHVHQW� WLPH�� GHWHUPLQDWLRQ� RI� DQWLERGLHV�
WR� WLVVXH� WUDQVJOXWDPLQDVH� �$77*�� VHHPV� WR� EH� WKH� PDMRU� PDUNHU��
5HFHQWO\��LQ�FOLQLFDO�SUDFWLFH�EHJDQ�WR�XVH�GHWHUPLQDWLRQ�RI�DQWLERGLHV�WR�
GHDPLGDWHG�JOLDGLQ�SHSWLGHV��$FFRUGLQJ�WR�WKH�OLWHUDWXUH�GDWD��WKH�$'3*�LV�
FKDUDFWHUL]HG�E\�KLJK�VSHFL¿FLW\�DQG�VHQVLWLYLW\��FD������DQG������WKDW�LV�
FRPSDUDEOH�ZLWK� WKH�$77*�SDUDPHWHU�� WKHUHIRUH�ERWK�$77*�DQG�$'3*�
DUH�JHQHUDOO\�RI�VLPLODU�GLDJQRVWLF�YDOXH��+RZHYHU��WUDGLWLRQDO�VHURORJLFDO�
WHVWHV�DUH�NQRZQ�WR�EH�OHVV�HIIHFWLYH�IRU�GLDJQRVLV�FHOLDF�GLVHDVH�LQ�FKLOGUHQ�
XQGHU� WZR�\HDUV��7KH�GDWD�DYDLODEOH� LQGLFDWH�GHWHUPLQDWLRQ�RI�$'3*�DV�
PRUH� LQIRUPDWLYH� WHVW� WKDQ�$77*�IRU� WKLV�JURXS�RI�SDWLHQWV�� �$'3*��DV�
DQ�DGGLWLRQDO��RU�DOWHUQDWLYH�WR�$77)�GHWHUPLQDWLRQ��VHURORJLFDO�PHWKRG��
$LP�� 7KH� FRPSDULVRQ� RI� WKH� UHVXOWV� RI� GHWHUPLQDWLRQ� RI� DQWLJOLDGLQ�
DQWLERGLHV��$*$���$77*��DQG�$'3*�RI�WKH�OJ$�DQG�OJ*�FODVVHV�LQ�EORRG�
RI�FKLOGUHQ�VXIIHULQJ�FHOLDF�GLVHDVH�DV�ZHOO�DV�HOXFLGDWLRQ�RI�YDOXH�RI�WKHVH�
WHVWHV�IRU�GLDJQRVLV�RI�FHOLDF�GLVHDVH��0DWHULDOV�DQG�PHWKRGV��7KH�UHVXOWV�
RI� VHURORJLFDO� VWXGLHV� RI� EORRG� RI� ��� FKLOGUHQ� DJHG� IURP� �� WR� ��� \HDUV�
KRVSLWDOL]HG� LQ�5HSXEOLF�&KLOGUHQ�&OLQLF� �0RVFRZ��ZHUH� DQDO\]HG��7KH�
$*$��$77*��DQG�$'3*�RI�WKH�OJ$�DQG�OJ*�FODVVHV�ZHUH�FDUULHG�RXW�E\�
WKH� LPPXQRDVVD\�PHWKRG��7KH� OJ$�VHOHFWLYH� LPPXQRGH¿FLHQF\�ZDV�QRW�
IRXQG� LQ� WKH� FKLOGUHQ� XQGHU� LQYHVWLJDWLRQ� ZKLOH�� 5HVXOWV�� 'LDJQRVLV� RI�
FHOLDF� GLVHDVH�ZDV� HVWDEOLVKHG� IRU� ��� SDWLHQWV�� )RU� DOO� WKH� FKLOGUHQ�ZLWK�
FRQ¿UPHG� FHOLDF� GLVHDVH� GLDJQRVLV�� SRVLWLYH� OHYHOV� RI� ERWK�$77*� �Q ���
DQG�$'3*� ZHUH� REVHUYHG�� )RU� WKUHH� SDWLHQWV� DJHG� WKUHH� \HDUV� RU� OHVV�
UHYHDOHG�D�GRXEWIXO�$77*�OHYHO�ZKLOH� WKH�$'3*�OHYHO�ZDV� IRXQG� WR�EH�
SRVLWLYH��7KH�FKLOGUHQ�ZLWK�QR�FHOLDF�GLVHDVH�UHYHDOHG�WKH�SRVLWLYH�UHVXOW�
RI�$77*�GHWHUPLQDWLRQ� LQ� WZR�FDVHV��ZKLOH� LQ� DQ\�FDVH�$'3*�ZDV�QRW�
GHWHFWHG��7KH�FKLOGUHQ�DJHG�WKUHH�\HDUV�RU�OHVV�ZLWK�FHOLDF�GLVHDVH�UHYHDOHG�
SRVLWLYH�$'3*�DQG�ORZ�$77*�OHYHOV��&RQFOXVLRQ��7KH�SUHOLPLQDU\�UHVXOWV�
LQGLFDWHG� SRVVLEOH� DGYDQWDJH� RI� GHWHUPLQDWLRQ� RI� $'3*� RYHU� $77*�
HVSHFLDOO\�IRU�FKLOGUHQ�RI�WKH�\RXQJHU�DJH�JURXS��+RZHYHU��WKLV�SUREOHP�
UHTXLUHV�IXUWKHU�LQYHVWLJDWLRQ�

ȼɈɁɆɈɀɇɈɋɌɂ�ɆɈɅȿɄɍɅəɊɇɈ�ȽȿɇȿɌɂɑȿɋɄɈȽɈ�
ɂɋɋɅȿȾɈȼȺɇɂə�ȼ�ȾɂȺȽɇɈɋɌɂɄȿ�ɈɋɌɊɈȽɈ�
ɅɂɆɎɈȻɅȺɋɌɇɈȽɈ�ɅȿɃɄɈɁȺ�ɍ�ȾȿɌȿɃ
Ɍ�ɋ��ɇɨɜɨɫɟɥɨɜɚ��Ⱥ�ȼ��ɂɜɚɧɫɤɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±��ɤ�ɦ�ɧ��Ƚ�Ⱥ��ɋɢɞɨɪɨɜ
Ɍɜɟɪɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɜɟɪɶ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɥɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɨɩɭɯɨɥɢ� ɤɪɨɜɟɬɜɨɪɧɨɣ� ɬɤɚɧɢ� ɭ� ɞɟɬɟɣ�
ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɟɪɶɟɡɧɭɸ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɭɸ� ɩɪɨɛɥɟɦɭ�� Ɉɞɧɢɦ�
ɢɡ� ɫɚɦɵɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɞɟɬɫɤɨɝɨ�
ɜɨɡɪɚɫɬɚ��ɧɚ�ɞɨɥɸ�ɤɨɬɨɪɨɝɨ�ɩɪɢɯɨɞɢɬɫɹ�ɞɨ�����ɜɫɟɯ�ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɞɟɬɟɣ�� ɹɜɥɹɟɬɫɹ� ɨɫɬɪɵɣ� ɥɢɦɮɨɛɥɚɫɬɧɵɣ� ɥɟɣɤɨɡ�
�ɈɅɅ�� >Ʉɚɪɚɱɭɧɫɤɢɣ� Ʌ�ɂ�� ������ Ɍɟɩɚɟɜ� Ɋ�Ɏ�� ������ 3XL� ɋ�ɇ��� ����@��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ� ɦɨɥɟɤɭɥɹɪɧɨ�
ɝɟɧɟɬɢɱɟɫɤɨɝɨ� ɦɟɬɨɞɚ� ɞɢɚɝɧɨɫɬɢɤɢ� ɈɅɅ� ɭ� ɞɟɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ�

ɢ� ɦɟɬɨɞɵ�� ɂɡɭɱɚɥɢɫɶ� ɥɚɛɨɪɚɬɨɪɧɵɟ� ɞɚɧɧɵɟ� ��� ɞɟɬɟɣ� ɫ� ɈɅɅ��
ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɜ� ɨɛɥɚɫɬɧɨɣ� ɞɟɬɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɨɥɶɧɢɰɟ�ɝ��Ɍɜɟɪɢ�ɫ������ɩɨ������ɝɝ���ɢɡ�ɧɢɯ���ɦɚɥɶɱɢɤɨɜ�ɢ���ɞɟɜɨɱɟɤ��
ɇɚ� ɦɨɦɟɧɬ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ� ɫɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ���� ɝɨɞ�
�ɦɚɤɫɢɦɚɥɶɧɵɣ�±����ɥɟɬ��ɦɢɧɢɦɚɥɶɧɵɣ�±��� ɝɨɞ���ɦɟɫ����Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ�ɢɡɭɱɟɧɢɢ�ɩɭɧɤɬɚɬɚ�ɤɨɫɬɧɨɝɨ�ɦɨɡɝɚ�ɦɟɞɢɚɧɚ�ɤɨɥɢɱɟɫɬɜɚ�ɛɥɚɫɬɧɵɯ�
ɤɥɟɬɨɤ� ɫɨɫɬɚɜɢɥɚ� ������ �ɦɚɤɫɢɦɭɦ� ±� ���� ɦɢɧɢɦɭɦ� � ±� ����� ɉɪɢ�
ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɜɟɧɨɡɧɨɣ� ɤɪɨɜɢ� ɦɟɬɨɞɨɦ� ɩɪɹɦɨɣ�
ɦɟɦɛɪɚɧɧɨɣ�ɬɪɟɯɰɜɟɬɧɨɣ�ɢɦɦɭɧɨɮɥɸɨɪɟɫɰɟɧɰɢɢ�ɭ���ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɞɟɬɟɣ� ɜɵɹɜɥɟɧ� ɈɅɅ�� Ɍ�� ɜɚɪɢɚɧɬ� ɫ� ɤɨɷɤɫɩɪɟɫɫɢɟɣ� ɦɢɟɥɨɢɞɧɨɝɨ�
ɚɧɬɢɝɟɧɚ� &'���� ɂɡɦɟɧɟɧɢɹ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɯɪɨɦɨɫɨɦ�� ɫɩɟɰɢɮɢɱɟɫɤɢɟ�
ɯɪɨɦɨɫɨɦɧɵɟ� ɩɟɪɟɫɬɪɨɣɤɢ�� ɩɪɢɜɨɞɹɳɢɟ� ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɯɢɦɟɪɧɵɯ�
ɢɥɢ� ɫɥɢɜɲɢɯɫɹ� ɝɟɧɨɜ�� ɫɨɫɬɚɜɥɹɸɬ� ɝɟɧɟɬɢɱɟɫɤɭɸ� ɨɫɧɨɜɭ� ɈɅɅ�� ɉɪɢ�
ɩɪɨɜɟɞɟɧɢɢ� ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɤɚɪɢɨɬɢɩɚ� ɤɨɫɬɧɨɝɨ�
ɦɨɡɝɚ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɜ� �� ɫɥɭɱɚɹɯ� ��������
ɜɵɹɜɥɟɧɵ� ɫɬɪɭɤɬɭɪɧɵɟ� ɩɟɪɟɫɬɪɨɣɤɢ� ɤɚɪɢɨɬɢɩɚ� ɢ� ɜ� �� ɫɥɭɱɚɹɯ�
�������� ɛɵɥ� ɜɵɹɜɥɟɧ� ɧɨɪɦɚɥɶɧɵɣ� ɤɚɪɢɨɬɢɩ�� ȼɵɜɨɞɵ�� ȼɵɹɜɥɟɧɧɵɟ�
ɫɬɪɭɤɬɭɪɧɵɟ� ɚɧɨɦɚɥɢɢ� ɤɚɪɢɨɬɢɩɚ� ɞɟɬɟɣ� ɫ� ɈɅɅ� ɹɜɥɹɸɬɫɹ�
ɧɟɡɚɜɢɫɢɦɵɦɢ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ� ɢ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦɢ� ɦɚɪɤɟɪɚɦɢ�
ɩɪɢ� ɥɟɣɤɨɡɚɯ� ɢ� ɦɨɝɭɬ� ɩɪɢɦɟɧɹɬɶɫɹ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɩɪɨɝɧɨɡɚ� ɢ�
ɜɵɛɨɪɚ�ɫɬɪɚɬɟɝɢɢ�ɬɟɪɚɩɢɢ�
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6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��*�$��6LGRURY
7YHU�6WDWH�0HGLFDO�$FDGHP\��7YHU��5XVVLD

,QWURGXFWLRQ��&KLOGUHQ�PDOLJQDQW�KHPDWRSRLHWLF�WLVVXH�WXPRUV�UHSUHVHQW�D�
VHULRXV�PHGLFDO� DQG� VRFLDO� SUREOHP��2QH�RI� WKH�PRVW� FRPPRQ� FKLOGUHQ�
PDOLJQDQFLHV�� DFFRXQWLQJ� IRU� ���� RI� DOO� FKLOGUHQ� FDQFHUV�� LV� DFXWH�
O\PSKREODVWLF� OHXNHPLD� �$//�� >.DUDFKXQVNLL� /�,��� ������ 7HSDHY� 5�)���
������3XL�1�������@��$LP��7R�GHWHUPLQH�WKH�LQIRUPDWLYHQHVV�RI�PROHFXODU�
JHQHWLF�GLDJQRVWLFV�PHWKRG�RI�2//�IRU�FKLOGUHQ��0DWHULDOV�DQG�PHWKRGV��
7KH� ODERUDWRU\� GDWD� RI� ��� FKLOGUHQ� ��� ER\V� DQG� �� JLUOV��ZLWK�$//�ZKR�
ZHUH� WUHDWHG� DW� 7KH� 5HJLRQDO� &KLOGUHQ¶V� &OLQLFDO� +RVSLWDO� �7YHU�� IURP�
�����WR�������ZDV�VWXGLHG��8S�WR�WKH�GLDJQRVLV�WLPH��WKH�DYHUDJH�DJH�ZDV�
����\HDU��WKH�PD[LPXP�ZDV����\HDUV��WKH�PLQLPXP�ZDV���\HDU���PRQWKV���
5HVXOWV��7KH�PHGLDQ�RI�EODVW� FHOOV�RI� WKH� VWXGLHG�ERQH�PDUURZ�SXQFWDWH�
ZDV�HTXDO�WR��������PD[LPXP�ZDV�����PLQLPXP�ZDV������,PPXQRORJLFDO�
VWXGLHV�RI�YHQRXV�EORRG�E\�GLUHFW�PHPEUDQH���FRORU�LPPXQRÀXRUHVFHQFH�
��RI� WKH�VXUYH\HG�FKLOGUHQ�ZHUH�GLDJQRVHG�ZLWK�7��RSWLRQ�RI�$//�ZLWK�
FRH[SUHVVLRQ�P\HORLG�DQWLJHQ�&'����&KDQJHV�LQ�FKURPRVRPH�VWUXFWXUH��
VSHFL¿F�FKURPRVRPDO�UHDUUDQJHPHQWV��OHDGLQJ�WR�WKH�IRUPDWLRQ�RI�FKLPHULF�
RU� IXVHG� JHQHV� FRQVWLWXWH� WKH� JHQHWLF� EDVLV� RI�2//��'XULQJ� F\WRJHQHWLF�
VWXGLHV�RI� WKH�NDU\RW\SH�RI� WKH�ERQH�PDUURZ� WKH� IROORZLQJ� UHVXOWV�ZHUH�
REWDLQHG��LQ���FDVHV����������WKHUH�LV�D�VWUXFWXUDO�UHDOLJQPHQW�NDU\RW\SH�
DQG� LQ� �� FDVHV� �������� D� QRUPDO� NDU\RW\SH�ZDV� LGHQWL¿HG��&RQFOXVLRQ��
7KH�VWUXFWXUDO�DEQRUPDOLWLHV�RI�WKH�NDU\RW\SH�RI�FKLOGUHQ�KDYLQJ�2//�DUH�
LQGHSHQGHQW�GLDJQRVWLF�DQG�SURJQRVWLF�PDUNHUV�IRU� OHXNHPLD�DQG�FDQ�EH�
DSSOLHG�WR�WKH�IRUHFDVW�GHWHUPLQDWLRQ�DQG�FKRLFH�RI�WKHUDS\�VWUDWHJ\�

ɄɅɂɇɂɑȿɋɄȺə�ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ȾɈȻȺȼɈɑɇɈȽɈ�
ɊȺɋɌȼɈɊȺ�663�
Ⱥ�ȼ��Ɇɢɯɚɥɶɱɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɉ�ȿ��Ɍɪɚɯɬɦɚɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɨɜɪɟɦɟɧɧɵɟ� ɫɯɟɦɵ� ɥɟɱɟɧɢɹ� ɞɟɬɟɣ� ɬɪɟɛɭɸɬ� ɛɨɥɶɲɨɝɨ�
ɱɢɫɥɚ�ɩɟɪɟɥɢɜɚɧɢɣ�ɤɨɦɩɨɧɟɧɬɚɦɢ�ɤɪɨɜɢ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɬɪɨɦɛɨɰɢɬɚɪɧɵɦ�
ɤɨɧɰɟɧɬɪɚɬɨɦ� �ɌɄ��� ɉɪɨɰɟɫɫ� ɡɚɝɨɬɨɜɤɢ� ɌɄ� ɜɥɟɱɟɬ� ɡɚ� ɫɨɛɨɣ� ɪɹɞ�
ɩɪɨɛɥɟɦ�� ɧɚɥɢɱɢɟ� ɩɨɫɬɨɪɨɧɧɢɯ� ɛɟɥɤɨɜ�� ɧɢɡɤɢɣ� ɩɪɢɪɨɫɬ� ɭɪɨɜɧɹ�
ɬɪɨɦɛɨɰɢɬɨɜ�ɜ�ɩɨɫɬɬɪɚɧɫɮɭɡɢɨɧɧɵɣ�ɩɟɪɢɨɞ�ɢ�ɬ�ɞ��Ɍɚɤɠɟ�ɧɚɫɬɨɹɳɢɟ�
ɦɟɬɨɞɵ�ɡɚɝɨɬɨɜɤɢ�ɧɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɞɥɢɬɟɥɶɧɨɝɨ�ɯɪɚɧɟɧɢɹ�ɌɄ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɶ� ɱɚɫɬɨɬɭ� ɨɫɥɨɠɧɟɧɢɣ�� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�
ɝɟɦɨɥɢɬɢɱɟɫɤɢɯ� ɪɟɚɤɰɢɣ�� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ�
ɡɚɝɨɬɨɜɤɢ� ɢ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɌɄ� ɫ� ɞɨɛɚɜɥɟɧɢɟɦ� ɪɚɫɬɜɨɪɚ� 663���
Ɉɰɟɧɢɬɶ�ɩɪɢɪɨɫɬ�ɭɪɨɜɧɹ�ɬɪɨɦɛɨɰɢɬɨɜ��ɡɚɝɨɬɨɜɥɟɧɧɵɯ�ɤɥɚɫɫɢɱɟɫɤɢɦ�
ɫɩɨɫɨɛɨɦ�ɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɨɛɚɜɨɱɧɨɝɨ�ɪɚɫɬɜɨɪɚ�663���Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ� ɨɬɨɛɪɚɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɢɡ� ɪɚɡɧɵɯ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɎɇɄɐ� ȾȽɈɂ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɨɧɤɨɥɨɝɢɱɟɫɤɢɦɢ��
ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��ɧɭɠɞɚɸɳɢɯɫɹ�ɜ�ɡɚɦɟɫɬɢɬɟɥɶɧɨɣ�
ɬɟɪɚɩɢɢ�ɌɄ��ɈɆɅ�±� �� ɱɟɥ��� ɧɟɣɪɨɛɥɚɫɬɨɦɚ� ±� �� ɱɟɥ���ɈɅɅ� ±� �� ɱɟɥ���
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ɫɚɪɤɨɦɚ�ɘɢɧɝɚ�±���ɱɟɥ���ɚɩɥɚɫɬɢɱɟɫɤɚɹ�ɚɧɟɦɢɹ�±���ɱɟɥ��Ȼɵɥ�ɩɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ� ��� ɬɪɚɧɫɮɭɡɢɣ� �ɩɨ� �� ɧɚ� ɩɚɰɢɟɧɬɚ�� ɩɟɪɜɚɹ� ɬɪɚɧɫɮɭɡɢɹ� ±�
ɤɥɚɫɫɢɱɟɫɤɢɣ� ɌɄ�� ɜɬɨɪɚɹ� ±� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� 663���� Ɉɰɟɧɢɜɚɥɨɫɶ�
ɧɚɥɢɱɢɟ� ɛɥɢɠɚɣɲɢɯ� ɢ� ɨɬɞɚɥɟɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɬɚɤɢɯ� ɤɚɤ�� ɨɡɧɨɛ��
ɚɥɥɟɪɝɢɱɟɫɤɢɟ�ɪɟɚɤɰɢɢ��ɩɨɞɴɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜ�ɬɟɱɟɧɢɟ�ɩɟɪɜɵɯ�ɫɭɬɨɤ��
Ɉɰɟɧɢɜɚɥɫɹ�ɩɪɢɪɨɫɬ�ɭɪɨɜɧɹ�ɬɪɨɦɛɨɰɢɬɨɜ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�
ɩɟɪɟɥɢɜɚɧɢɹ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɥɟ� ɬɪɚɧɫɮɭɡɢɢ� ɌɄ�� ɡɚɝɨɬɨɜɥɟɧɧɨɝɨ�
ɤɥɚɫɫɢɱɟɫɤɢɦ� ɫɩɨɫɨɛɨɦ�� ɤɨɥɢɱɟɫɬɜɨ� ɨɫɥɨɠɧɟɧɢɣ� ɫɨɫɬɚɜɢɥɨ� ������
ɉɪɢ� ɩɟɪɟɥɢɜɚɧɢɢ� ɌɄ� ɫ� ɪɚɫɬɜɨɪɨɦ� 663�� ±� ������ Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ�
ɬɟɨɪɢɢ� ɩɨɞɬɜɟɪɠɞɟɧɚ� ɫ� ɩɨɦɨɳɶɸ� ɤɪɢɬɟɪɢɹ� ��� Ɉɞɧɚɤɨ� ɧɟ� ɭɞɚɥɨɫɶ�
ɩɨɤɚɡɚɬɶ� ɞɨɫɬɨɜɟɪɧɨɫɬɶ� ɪɚɡɧɨɫɬɢ� ɩɪɢɪɨɫɬɚ� ɩɪɢ� ɩɟɪɟɥɢɜɚɧɢɢ� ɌɄ��
ɡɚɝɨɬɨɜɥɟɧɧɨɝɨ� ɤɥɚɫɫɢɱɟɫɤɢɦ� ɢ� ɩɪɢ� ɩɟɪɟɥɢɜɚɧɢɢ� ɌɄ� ɫ� ɪɚɫɬɜɨɪɨɦ�
663���Ɍɟɦ�ɧɟ�ɦɟɧɟɟ��ɭ�ɞɜɭɯ�ɩɚɰɢɟɧɬɨɜ��ɫɱɢɬɚɜɲɢɯɫɹ�ɪɟɮɪɚɤɬɟɪɧɵɦɢ�
ɤ� ɬɪɚɧɫɮɭɡɢɹɦ� ɧɚ�ɦɨɦɟɧɬ� ɜɤɥɸɱɟɧɢɹ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɛɵɥ� ɨɬɦɟɱɟɧ�
ɞɨɫɬɨɜɟɪɧɵɣ� ɩɪɢɪɨɫɬ� ɭɪɨɜɧɹ� ɬɪɨɦɛɨɰɢɬɨɜ� ɧɚ� ɫɥɟɞɭɸɳɢɟ� ɫɭɬɤɢ�
ɩɨɫɥɟ� ɬɪɚɧɫɮɭɡɢɢ�� ȼɵɜɨɞɵ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɤɨɧɫɟɪɜɚɧɬɚ� 663�� ɩɪɢ�
ɡɚɝɨɬɨɜɤɟ�ɌɄ�ɭɦɟɧɶɲɚɟɬ�ɱɚɫɬɨɬɭ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɩɨɫɬɬɪɚɧɫɮɭɡɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ��Ⱦɨɫɬɨɜɟɪɧɵɯ�ɞɚɧɧɵɯ�ɨɛ�ɭɜɟɥɢɱɟɧɢɢ�ɩɪɢɪɨɫɬɚ�ɬɪɨɦɛɨɰɢɬɨɜ�
ɩɨɫɥɟ� ɩɟɪɟɥɢɜɚɧɢɹ� ɌɄ�� ɢɫɩɨɥɶɡɭɹ� ɪɚɫɬɜɨɪ� 663��� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ�
ɨɛɵɱɧɨɦɭ�ɫɩɨɫɨɛɭ�ɡɚɝɨɬɨɜɤɢ�ɬɪɨɦɛɨɰɢɬɨɜ�ɩɨɥɭɱɟɧɨ�ɧɟ�ɛɵɥɨ�
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,QWURGXFWLRQ�� 0RGHUQ� WUHDWPHQW� SURWRFROV� IRU� FKLOGUHQ� UHTXLUH� D� ODUJH�
QXPEHU�RI�WUDQVIXVLRQV�RI�EORRG�FRPSRQHQWV��LQFOXGLQJ�SODWHOHW�FRQFHQWUDWH�
�3&��� 3&� SURFXUHPHQW� HQWDLOV� D� QXPEHU� RI� SUREOHPV�� WKH� SUHVHQFH� RI�
IRUHLJQ�SURWHLQV��ORZ�OHYHOV�RI�SODWHOHW�LQFUHDVH�LQ�D�SRVW�WUDQVIXVLRQ�SHULRG��
HWF��0RUHRYHU�� WKH�SUHVHQW�KDUYHVWLQJ�PHWKRGV�GR�QRW�SURYLGH�ORQJ�WHUP�
VWRUDJH�RI�3&��$LP��7R�FRPSDUH�WKH�LQFLGHQFH�RI�FRPSOLFDWLRQV��SULPDULO\�
KHPRO\WLF�UHDFWLRQV��XVLQJ�VWDQGDUG�PHWKRGV�RI�SURFXUHPHQW�WR�WKRVH�XVLQJ�
3&�VXSSOHPHQWHG�ZLWK�663��VROXWLRQ��7R�DVVHVV� LQFUHDVH� LQ� WKH�SODWHOHW�
FRXQW� KDUYHVWHG� LQ� WKH� FODVVLFDO� ZD\� YHUVXV� XVLQJ� WKH� DGGLWLRQDO� 663��
VROXWLRQ�� 0DWHULDOV� DQG� PHWKRGV�� ��� SDWLHQWV� ZLWK� YDULRXV� RQFRORJLFDO�
DQG� KHPDWRORJLFDO� GLVHDVHV� DQG� UHTXLULQJ� UHSODFHPHQW�3&� WKHUDS\�ZHUH�
VHOHFWHG�IURP�GLIIHUHQW�FOLQLFDO�GHSDUWPHQWV�RI�)5&�3+2,��$0/�±���SDW���
1HXUREODVWRPD�±���SDW���$//�±���SDW���(ZLQJ¶V�VDUFRPD�±���SDW���$SODVWLF�
DQHPLD�±���SDW��$QDO\VLV�RI����WUDQVIXVLRQV�ZDV�SHUIRUPHG����SHU�SDWLHQW��
WKH�¿UVW�WUDQVIXVLRQ���WKH�FODVVLF�3&��WKH�VHFRQG�±�ZLWK�663����7KH�SUHVHQFH�
RI� LPPHGLDWH� DQG� ORQJ�WHUP� FRPSOLFDWLRQV�ZDV� DVVHVVHG�� VXFK� DV� FKLOO��
DOOHUJLF� UHDFWLRQV�� WHPSHUDWXUH� ULVH� GXULQJ� WKH� ¿UVW� GD\��7KH� LQFUHDVH� LQ�
SODWHOHW�FRXQW�RQ�WKH�QH[W�GD\�DIWHU�WKH�WUDQVIXVLRQ�ZDV�HVWLPDWHG��5HVXOWV��
7KH�QXPEHU�RI�FRPSOLFDWLRQV�IROORZLQJ�3&�WUDQVIXVLRQ�KDUYHVWHG� LQ� WKH�
FODVVLFDO�ZD\�ZDV�������ZKLOH�XVLQJ�3&�WUDQVIXVLRQ�ZLWK�663��VROXWLRQ�
±� ������ 7KH� WKHRU\� UHOLDELOLW\� ZDV� FRQ¿UPHG� XVLQJ� �� WHVW�� +RZHYHU��
WKH� GLIIHUHQFH� LQ� WKH� DFFXUDF\� RI� SODWHOHW� JURZWK� GXH� WR� FRQYHQWLRQDOO\�
KDUYHVWHG�3&�WUDQVIXVLRQ�DQG�3&�WUDQVIXVLRQ�ZLWK�663��VROXWLRQ�IDLOHG�WR�
EH�VKRZQ��1HYHUWKHOHVV��D�VLJQL¿FDQW�LQFUHDVH�LQ�WKH�SODWHOHW�FRXQW�RQ�WKH�
IROORZLQJ�GD\�DIWHU�WKH�WUDQVIXVLRQ�ZDV�QRWHG�LQ�WZR�SDWLHQWV�FRQVLGHUHG�
UHIUDFWRU\�WR�WUDQVIXVLRQ�DW�WKH�WLPH�RI�LQFOXVLRQ�LQWR�WKH�VWXG\��&RQFOXVLRQ��
7KH� XVH� RI� WKH� 663�� SUHVHUYDWLYH� LQ� WKH� 3&� SURFXUHPHQW� UHGXFHV� WKH�
LQFLGHQFH�RI�FRPSOLFDWLRQV�LQ�WKH�SRVW�WUDQVIXVLRQ�SHULRG��1R�UHOLDEOH�GDWD�
RQ�WKH�LQFUHDVH�LQ�SODWHOHW�JURZWK�DIWHU�3&�WUDQVIXVLRQ�XVLQJ�663��VROXWLRQ�
YHUVXV�D�FRQYHQWLRQDO�PHWKRG�RI�SODWHOHW�SURFXUHPHQW�ZHUH�REWDLQHG�

ɗɌɂɈɅɈȽɂɑȿɋɄȺə�ɋɌɊɍɄɌɍɊȺ�ɂ�ɇȿɄɈɌɈɊɕȿ�
ɄɅɂɇɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɆȿɇɂɇȽɂɌɈȼ�ɍ�ȾȿɌȿɃ�
ɈɊȿɇȻɍɊȽȺ
Ⱥ�Ⱥ��Ɏɢɞɨɪɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�Ȼ��Ⱦɟɧɢɫɸɤ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨɪɚɠɟɧɢɟ�ɧɟɪɜɧɨɣ�ɫɢɫɬɟɦɵ�ɭ�ɞɟɬɟɣ�ɱɚɳɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɩɪɢ�
ɷɧɬɟɪɨɜɢɪɭɫɧɵɯ� ɢ� ɛɚɤɬɟɪɢɚɥɶɧɵɯ� ɦɟɧɢɧɝɢɬɚɯ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ�ɷɬɢɨɥɨɝɢɱɟɫɤɭɸ�ɫɬɪɭɤɬɭɪɭ�ɦɟɧɢɧɝɢɬɨɜ�ɭ�ɞɟɬɟɣ��ɜɨɡɪɚɫɬɧɵɟ�
ɢ� ɧɟɤɨɬɨɪɵɟ� ɤɥɢɧɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɟ�� ɫɟɪɨɥɨɝɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɢ�
ɉɐɊ�ɞɢɚɝɧɨɫɬɢɤɚ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ��� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɞɟɬɟɣ��
ɩɪɨɥɟɱɟɧɧɵɯ� ɜ� ɢɧɮɟɤɰɢɨɧɧɨɦ� ɫɬɚɰɢɨɧɚɪɟ� ɝ�� Ɉɪɟɧɛɭɪɝɚ� ɜ� ����±
����� ɝɝ�� ɫ� ɞɢɚɝɧɨɡɨɦ� ©ɦɟɧɢɧɝɢɬª�� Ɋɟɡɭɥɶɬɚɬɵ�� ɗɬɢɨɥɨɝɢɱɟɫɤɚɹ�
ɫɬɪɭɤɬɭɪɚ� ɦɟɧɢɧɝɢɬɨɜ�� ɷɧɬɟɪɨɜɢɪɭɫɧɵɣ� ������ ɦɟɧɢɧɝɨɤɨɤɤɨɜɵɣ�
������ ɩɧɟɜɦɨɤɨɤɤɨɜɵɣ� ����� ɝɟɦɨɮɢɥɶɧɵɣ� ����� ɫɚɥɶɦɨɧɟɥɥɟɡɧɵɣ� �����

ɫɬɚɮɢɥɨɤɨɤɤɨɜɵɣ� ����� ɧɟɭɬɨɱɧɟɧɧɵɣ� ������ ɋɪɟɞɢ� ɷɧɬɟɪɨɜɢɪɭɫɧɵɯ�
ɦɟɧɢɧɝɢɬɨɜ�ɞɟɬɢ�ɞɨɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫɨɫɬɚɜɢɥɢ������Ɂɚɛɨɥɟɜɚɧɢɟ�
ɩɪɨɬɟɤɚɥɨ� ɜ� ɫɪɟɞɧɟɬɹɠɟɥɨɣ� ɮɨɪɦɟ� ɭ� ��� ɞɟɬɟɣ�� ɞɥɢɬɟɥɶɧɨɫɬɶ�
ɥɢɯɨɪɚɞɤɢ�ɧɟ�ɩɪɟɜɵɲɚɥɚ��±��ɞɧɟɣ��Ƚɨɥɨɜɧɚɹ�ɛɨɥɶ�ɢ�ɪɜɨɬɚ�ɨɬɦɟɱɟɧɵ�
ɭ� ��� ɞɟɬɟɣ�� ɧɚɥɢɱɢɟ� ɚɛɞɨɦɢɧɚɥɶɧɨɝɨ� ɫɢɧɞɪɨɦɚ� ɭ� ��� ɦɢɚɥɝɢɣ� ±� ɭ� ���
Ɇɟɧɢɧɝɟɚɥɶɧɵɟ� ɫɢɦɩɬɨɦɵ� ɩɨɹɜɥɹɥɢɫɶ� ɧɚ� �±�� ɞɟɧɶ� ɛɨɥɟɡɧɢ� ɜ� ����
ɫɥɭɱɚɟɜ�� ɜ� ���� ɫɥɭɱɚɟɜ� ɧɚɛɥɸɞɚɥɢɫɶ� ɚɫɢɦɩɬɨɦɧɵɟ� ɦɟɧɢɧɝɢɬɵ�� ȼ�
ɥɢɤɜɨɪɟ� ɥɢɦɮɨɰɢɬɚɪɧɵɣ� ɩɥɟɨɰɢɬɨɡ� ��±���� ɤɥɟɬɨɤ�� Ʉɥɢɧɢɱɟɫɤɚɹ�
ɫɢɦɩɬɨɦɚɬɢɤɚ� ɭɦɟɧɶɲɚɥɚɫɶ� ɤ� ��±���ɦɭ� ɞɧɸ�� ɦɟɧɢɧɝɟɚɥɶɧɵɟ�
ɫɢɦɩɬɨɦɵ� ɭɛɵɜɚɥɢ� ɤ� ���ɦɭ� ɞɧɸ� ɛɨɥɟɡɧɢ�� ɩɨɥɧɚɹ� ɫɚɧɚɰɢɹ� ɥɢɤɜɨɪɚ�
ɧɚɫɬɭɩɚɥɚ�ɤ���±���ɦɭ�ɞɧɸ�ɭ�����ɛɨɥɶɧɵɯ��ȼ�ɢɫɯɨɞɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɭ�����
ɨɬɦɟɱɚɥɨɫɶ�ɪɚɡɜɢɬɢɟ�ɚɫɬɟɧɢɱɟɫɤɨɝɨ�ɢ�ɝɢɩɟɪɬɟɧɡɢɨɧɧɨɝɨ�ɫɢɧɞɪɨɦɨɜ��
Ȼɚɤɬɟɪɢɚɥɶɧɵɟ�ɦɟɧɢɧɝɢɬɵ�ɱɚɳɟ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�ɭ�ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�
ɞɨ� �� ɥɟɬ� �ɩɧɟɜɦɨɤɨɤɤɨɜɵɣ�� ɫɚɥɶɦɨɧɟɥɥɟɡɧɵɣ�� ɫɬɚɮɢɥɚɤɨɤɤɨɜɵɣ� ɜ�
ɜɨɡɪɚɫɬɟ�ɞɨ���ɦɟɫ����ɬɹɠɟɥɵɟ�ɮɨɪɦɵ�ɜɫɬɪɟɱɚɥɢɫɶ�ɜ�����ɫɥɭɱɚɟɜ��ɭ����
ɩɚɰɢɟɧɬɨɜ�ɨɬɦɟɱɟɧ�ɞɥɢɬɟɥɶɧɵɣ�ɦɟɧɢɧɝɟɚɥɶɧɵɣ�ɢ�ɢɧɬɨɤɫɢɤɚɰɢɨɧɧɵɣ�
ɫɢɧɞɪɨɦɵ��ɛɨɥɟɟ����ɞɧɟɣ��ɜɨɥɧɨɨɛɪɚɡɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ���ɭ���ɩɚɰɢɟɧɬɨɜ�±�
ɧɚɥɢɱɢɟ�ɨɬɟɤɚ�ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��ɫɭɞɨɪɨɝ��ɦɟɧɢɧɝɨɷɧɰɟɮɚɥɢɬɚ��Ʌɢɤɜɨɪ�
ɨɬɥɢɱɚɥɫɹ� ɧɟɣɬɪɨɮɢɥɶɧɵɦ� ɩɥɟɨɰɢɬɨɡɨɦ� ���±������� ɫ� ɯɚɪɚɤɬɟɪɧɨɣ�
ɩɨɡɞɧɟɣ�ɢ�ɧɟɩɨɥɧɨɣ�ɫɚɧɚɰɢɟɣ��ɩɧɟɜɦɨɤɨɤɤɨɜɵɣ���ȼ�ɢɫɯɨɞɟ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɦɢɤɪɨɚɛɫɰɟɫɫɵ�� ɝɢɞɪɨɰɟɮɚɥɢɹ�� ɜɟɧɬɪɢɤɭɥɢɬɵ��
ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɫɬɪɭɤɬɭɪɟ� ɦɟɧɢɧɝɢɬɨɜ� ɭ� ɞɟɬɟɣ� ɪɚɧɧɟɝɨ�
ɜɨɡɪɚɫɬɚ�ɩɪɟɨɛɥɚɞɚɸɬ�ɝɧɨɣɧɵɟ��ɛɚɤɬɟɪɢɚɥɶɧɵɟ��ɤɨɬɨɪɵɟ�ɩɪɨɬɟɤɚɸɬ�ɜ�
ɬɹɠɟɥɨɣ�ɮɨɪɦɟ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɨɫɥɨɠɧɟɧɢɣ��ɋɟɪɨɡɧɵɟ�ɷɧɬɟɪɨɜɢɪɭɫɧɵɟ�
ɦɟɧɢɧɝɢɬɵ� ɱɚɳɟ� ɜɫɬɪɟɱɚɸɬɫɹ� ɭ� ɞɟɬɟɣ� ɫɬɚɪɲɟɝɨ� ɜɨɡɪɚɫɬɚ� ɢ� ɢɦɟɸɬ�
ɛɨɥɟɟ�ɛɥɚɝɨɩɪɢɹɬɧɨɟ�ɬɟɱɟɧɢɟ�

7+(�(7,2/2*,&$/�6758&785(�$1'�620(�&/,1,&$/�
3(&8/,$5,7,(6�2)�0(1,1*,7,6�,1�&+,/'5(1�2)�
25(1%85*
$�$��)LGRUHQNR
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��1�%��'HQLV\XN
2UHQEXUJ�VWDWH�PHGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ�� 1HUYRXV� V\VWHP� GLVWXUEDQFH� LV� PRUH� FRPPRQ� LQ� FKLOGUHQ�
ZLWK� HQWHURYLUDO� DQG� EDFWHULDO� PHQLQJLWLV�� $LP�� 7R� VWXG\� HWLRORJLFDO�
VWUXFWXUH� RI� PHQLQJLWLV� LQ� FKLOGUHQ�� LWV� DJH� SHFXOLDULWLHV� DQG� FOLQLFDO�
IHDWXUHV�� 0DWHULDOV� DQG� PHWKRGV�� %DFWHULRORJLFDO� WHFKQLTXH�� VHURORJLFDO�
PHWKRG�DQG�3&5�EDVHG�GLDJQRVWLFV�ZHUH�XVHG� LQ� WKH� UHVHDUFK��$QDO\VLV�
RI����FDVHV�RI�FKLOGUHQ�ZLWK�PHQLQJLWLV�WUHDWHG�DW�WKH�LQIHFWLRXV�GLVHDVHV�
KRVSLWDO� LQ�2UHQEXUJ� IURP������ WLOO� �����ZDV� FDUULHG� RXW��5HVXOWV��7KH�
HWLRORJLFDO� VWUXFWXUH� RI� PHQLQJLWLV� LQFOXGH� HQWHURYLUDO� �LQ� ��� FKLOGUHQ���
PHQLQJRFRFFDO��LQ����FKLOGUHQ���SQHXPRFRFFDO��LQ���FKLOGUHQ���KHPRSKLOLF�
�LQ� �� FKLOGUHQ��� VDOPRQHOOD� �LQ� �� FKLOGUHQ��� VWDSK\ORFRFFLF� � �LQ� �� FKLOG���
QRW� RWKHUZLVH� VSHFL¿HG� �LQ� ��� FKLOGUHQ��� 3UHVFKRRO�DJH� FKLOGUHQ� ZLWK�
HQWHURYLUDO�PHQLQJLWLV�FRPSULVH���������FKLOGUHQ�KDG�D�PRGHUDWH�FDVH�RI�
PHQLQJLWLV�� FKLOO� GXUDWLRQ�ZDV� �±�� GD\V�� ��� FKLOGUHQ� KDG� KHDGDFKH� DQG�
YRPLWLQJ��WKH�SUHVHQFH�RI�DEGRPLQDO�V\QGURPH�LV�¿[HG�LQ���FKLOGUHQ��FDVHV�
RI�P\RG\QLD�DUH�¿[HG�LQ���FKLOGUHQ��,Q�����RI�FDVHV�PHQLQJHDO�VLJQV�ZHUH�
¿[HG�RQ�WKH�VHFRQG�DQG�WKLUG�GD\�RI�GLVHDVH��LQ�����RI�FDVHV�DV\PSWRPDWLF�
PHQLQJLWLV�ZDV�¿[HG��/\PSKRF\WLF�SOHRF\WRVLV�LQ�QHXURO\PSK�FRXQWV�IURP�
���WR�����FHOOV��&OLQLFDO�V\PSWRPV�RI�WKH�GLVHDVH�UHPLWWHG�E\�WKH���WK±��WK�
GD\��PHQLQJHDO�VLJQV�UHPLWWHG�E\�WKH�WHQWK�GD\�RI�WKH�GLVHDVH��QHXURO\PSK�
VDQLWDWLRQ�ZDV�¿[HG�LQ�����RI�SDWLHQWV�E\�WKH���WK±��WK�GD\�RI�WKH�GLVHDVH��
$W� WKH� GLVHDVH� RXWFRPH� ���� RI� SDWLHQWV� KDG� DVWKHQLF� DQG� K\SHUWHQVLYH�
V\QGURPHV�� %DFWHULDO� PHQLQJLWLV� ZDV� PRUH� FRPPRQ� LQ� FKLOGUHQ� XQGHU�
WKUHH�\HDUV�RI�DJH��SQHXPRFRFFDO��VDOPRQHOOD��VWDSK\ORFRFFLF�PHQLQJLWLV�
DW� WKH� DJH�RI���PRQWKV���EDG�FDVHV�RI�GLVHDVH�ZHUH�¿[HG� LQ�����RI� WKH�
SDWLHQWV�� ��� SDWLHQWV� KDG� SURORQJHG� PHQLQJHDO� DQG� WR[LF� V\QGURPHV�
�GXUDWLRQ� RI� PRUH� WKDQ� ��� GD\V��� 7KH� SUHVHQFH� RI� FHSKDOHGHPD��
FRQYXOVLRQV�DQG�HQFHSKDORPHQLQJLWLV�ZDV�¿[HG�LQ���SDWLHQWV��1HXURO\PSK�
KDG�QHXWURSKLORXV�SOHRF\WRVLV�ZLWK�WKH�QXPEHU�RI�FHOOV�IURP�����WR��������
VDQLWDWLRQ�ZDV�ODWH�DQG�LQFRPSOHWH��WKH�FDVH�RI�SQHXPRFRFFDO�PHQLQJLWLV���
$W�WKH�GLVHDVH�RXWFRPH�PLFURDEVFHVVHV��GURSV\�RI�EUDLQ�DQG�YHQWULFXOLWLV�
ZHUH�¿[HG��&RQFOXVLRQ��,Q�VPDOO�FKLOGUHQ�VHYHUH�VHSWLF�EDFWHULDO�PHQLQJLWLV�
ZLWK�FRPSOLFDWLRQV�LV�PRUH�FRPPRQ��6HURXV�HQWHURYLUDO�PHQLQJLWLV�ZLWK�D�
PLOG�FRXUVH�LV�PRUH�FRPPRQ�LQ�HOGHU�FKLOGUHQ�

ɄɅɂɇɂɄɈ�ɗɉɂȾȿɆɂɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɄɂɒȿɑɇɈȽɈ�ɂȿɊɋɂɇɂɈɁȺ�ɍ�ȾȿɌȿɃ�ɈɊȿɇȻɍɊȽȺ
ȿ�ȼ��Ʌɨɝɚɱɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�Ȼ��Ⱦɟɧɢɫɸɤ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� Ʉɢɲɟɱɧɵɣ� ɢɟɪɫɢɧɢɨɡ� ±� ɨɱɟɧɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ�
ɢɧɮɟɤɰɢɨɧɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ� ɫ� ɪɚɡɧɨɨɛɪɚɡɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɤɚɪɬɢɧɨɣ�
ɢ�ɩɨɪɚɠɟɧɢɟɦ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�ɬɪɚɤɬɚ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɩɪɨɛɥɟɦɵ�
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɪɨɫɬɨɦ� ɩɨɤɚɡɚɬɟɥɟɣ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɫɪɟɞɢ� ɞɟɬɫɤɨɝɨ�
ɧɚɫɟɥɟɧɢɹ�� ɉɨɥɢɦɨɪɮɢɡɦ� ɩɪɨɹɜɥɟɧɢɣ� ɤɢɲɟɱɧɨɝɨ� ɢɟɪɫɢɧɢɨɡɚ� ɢ�
ɨɬɫɭɬɫɬɜɢɟ� ɫɩɟɰɢɮɢɱɟɫɤɢɯ� ɫɢɦɩɬɨɦɨɜ� ɜɨ� ɦɧɨɝɨɦ� ɡɚɬɪɭɞɧɹɸɬ�
ɞɢɚɝɧɨɫɬɢɤɭ� ɧɚ� ɞɨɝɨɫɩɢɬɚɥɶɧɨɦ� ɷɬɚɩɟ�� ɚ� ɩɨɡɞɧɟɟ� ɧɚɡɧɚɱɟɧɢɟ�
ɷɬɢɨɬɪɨɩɧɨɣ� ɬɟɪɚɩɢɢ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɪɚɡɜɢɬɢɸ� ɨɫɥɨɠɧɟɧɢɣ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɤɥɢɧɢɤɨ�ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɤɢɲɟɱɧɨɝɨ� ɢɟɪɫɢɧɢɨɡɚ� ɭ� ɞɟɬɟɣ� ɧɚ� ɷɬɚɩɟ� ɩɨɞɴɟɦɚ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɢɫɬɨɪɢɢ�ɛɨɥɟɡɧɢ����ɞɟɬɟɣ�
ɫ�ɞɢɚɝɧɨɡɨɦ�©ɤɢɲɟɱɧɵɣ�ɢɟɪɫɢɧɢɨɡª��ɩɪɨɥɟɱɟɧɧɵɯ�ɜ�ɢɧɮɟɤɰɢɨɧɧɨɦ�
ɫɬɚɰɢɨɧɚɪɟ� ɝ�� Ɉɪɟɧɛɭɪɝɚ� ɜ� ����±����� ɝɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɢɚɝɧɨɡ�
ɩɨɞɬɜɟɪɠɞɟɧ� ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɢ� ɫɟɪɨɥɨɝɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ��
ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�� ɢɡ� ��� ɛɨɥɶɧɵɯ� ɜ� ɜɨɡɪɚɫɬɟ� ɞɨ� �� ɥɟɬ� ±� ��
ɞɟɬɟɣ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ���ɥɟɬ� �±����� ɜ�ɜɨɡɪɚɫɬɟ��±���ɥɟɬ�±��������
ɞɟɬɟɣ�ɩɨɫɬɭɩɢɥɢ�ɢɡ�ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ�ɤɨɥɥɟɤɬɢɜɨɜ��ɩɪɢ�ɷɬɨɦ����ɛɵɥɢ�
ɧɚɩɪɚɜɥɟɧɵ� ɩɨɥɢɤɥɢɧɢɤɨɣ�� �� ±� ɫɤɨɪɨɣ� ɩɨɦɨɳɶɸ� ɢ� �� ɩɨɫɬɭɩɢɥɢ�
ɩɨɫɥɟ�ɨɫɦɨɬɪɚ�ɯɢɪɭɪɝɚ��ɉɨɡɞɧɟɟ�ɩɨɫɬɭɩɥɟɧɢɟ� �ɛɨɥɟɟ��� ɫɭɬɨɤ�� ɛɵɥɨ�
ɭ� �� ɛɨɥɶɧɵɯ�� ȼ� ɚɧɚɦɧɟɡɟ� ɛɨɥɟɡɧɢ� ��� ɩɨɫɬɭɩɢɜɲɢɯ� ɭɤɚɡɵɜɚɥɢ� ɧɚ�
ɭɩɨɬɪɟɛɥɟɧɢɟ�ɜ�ɩɢɳɭ�ɫɚɥɚɬɨɜ�ɢɡ�ɫɜɟɠɢɯ�ɨɜɨɳɟɣ����±�ɧɚ�ɭɩɨɬɪɟɛɥɟɧɢɟ�
ɦɨɥɨɤɚ�� Ⱥɧɚɥɢɡ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ� ɩɨɤɚɡɚɥ�� ɱɬɨ� ɜ� ������
ɫɥɭɱɚɟɜ�ɩɪɟɞɩɨɥɚɝɚɟɦɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɢɧɮɟɤɰɢɢ�ɩɨɫɥɭɠɢɥɢ�ɩɪɨɞɭɤɬɵ�
ɩɢɬɚɧɢɹ�� ɧɟ� ɩɪɨɲɟɞɲɢɟ� ɬɟɪɦɢɱɟɫɤɨɣ� ɨɛɪɚɛɨɬɤɢ�� ɱɚɳɟ� ɷɬɨ� ɛɵɥɢ�
ɨɜɨɳɢ�ɢ�ɮɪɭɤɬɵ��Ɂɚɛɨɥɟɜɚɧɢɟ�ɧɚɱɢɧɚɥɨɫɶ�ɨɫɬɪɨ�ɭ�ɜɫɟɯ�ɛɨɥɶɧɵɯ��ɩɪɢ�
ɷɬɨɦ�ɜ�ɧɚɱɚɥɟ�ɛɨɥɟɡɧɢ�ɫɢɧɞɪɨɦ�ɢɧɬɨɤɫɢɤɚɰɢɢ�ɨɬɦɟɱɟɧ�ɭ�����ɫɢɧɞɪɨɦ�
ɷɤɡɚɧɬɟɦɵ� ±� ɭ� ���� ɫɢɧɞɪɨɦɵ� ɩɨɪɚɠɟɧɢɹ� ɀɄɌ� ɩɨ� ɬɢɩɭ� ɷɧɬɟɪɢɬɚ� ±�
ɭ� ���� ɤɚɬɚɪ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ� ±� ɭ� ���� ɚɛɞɨɦɢɧɚɥɶɧɵɣ� ɫɢɧɞɪɨɦ�
±� ɭ� �� ɛɨɥɶɧɵɯ�� ɇɚ� ɝɨɫɩɢɬɚɥɶɧɨɦ� ɷɬɚɩɟ� ɜɟɞɭɳɢɦɢ� ɤɥɢɧɢɱɟɫɤɢɦɢ�
ɫɢɧɞɪɨɦɚɦɢ�ɛɵɥɢ��ɭ����±�ɫɢɧɞɪɨɦ�ɢɧɬɨɤɫɢɤɚɰɢɢ��ɭ����±�ɤɢɲɟɱɧɵɣ�
ɢ� ɚɛɞɨɦɢɧɚɥɶɧɵɣ�� ɭ� ��� ±� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɨɣ� ɥɢɦɮɨɚɞɟɧɨɩɚɬɢɢ�� ɭ�
��� ±� ɝɟɩɚɬɨɥɢɟɧɚɥɶɧɵɣ��ɉɨɪɚɠɟɧɢɹ� ɪɨɬɨɝɥɨɬɤɢ� ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ� ɜ�
����ɫɥɭɱɚɟɜ�ɜ�ɜɢɞɟ�ɝɢɩɟɪɟɦɢɢ�ɡɚɞɧɟɣ�ɫɬɟɧɤɢ�ɝɥɨɬɤɢ�ɢ�ɢɡɦɟɧɟɧɢɣ�ɫɨ�
ɫɬɨɪɨɧɵ�ɹɡɵɤɚ��ɋɪɟɞɢ�ɫɢɦɩɬɨɦɨɜ�ɩɨɪɚɠɟɧɢɹ�ɀɄɌ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ�
ɪɜɨɬɚ�� ɤɨɬɨɪɚɹ� ɧɨɫɢɥɚ� ɦɧɨɝɨɤɪɚɬɧɵɣ� ɯɚɪɚɤɬɟɪ� ɢ� ɜɨɡɧɢɤɚɥɚ� ɭ� ����
ɛɨɥɶɧɵɯ�� ɂɡɦɟɧɟɧɢɹ� ɜ� ɝɟɦɨɝɪɚɦɦɟ� ɭɤɚɡɵɜɚɥɢ� ɧɚ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɣ�
ɯɚɪɚɤɬɟɪ��ɱɬɨ�ɨɛɭɫɥɨɜɥɟɧɨ�ɞɟɣɫɬɜɢɟɦ�ɷɧɞɨɬɨɤɫɢɧɚ��ɉɪɢ�ɥɚɛɨɪɚɬɨɪɧɨɦ�
ɨɛɫɥɟɞɨɜɚɧɢɢ� ɭ� ���� ɞɟɬɟɣ� ɫɨ� ɫɬɨɪɨɧɵ� ɛɟɥɨɣ� ɤɪɨɜɢ� ɨɬɦɟɱɚɥɫɹ�
ɥɟɣɤɨɰɢɬɨɡ�ɫ�ɧɟɣɬɪɨɮɢɥɶɧɵɦ�ɫɞɜɢɝɨɦ��ɭ����ɢɦɟɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟ�ɋɈɗ��
ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɍɁɂ��ɭ�����ɛɨɥɶɧɵɯ�ɢɦɟɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟ�ɥɢɦɮɨɭɡɥɨɜ�
ɜɨɪɨɬ� ɩɟɱɟɧɢ�� ɭ� ���� ±� ɝɟɩɚɬɨɦɟɝɚɥɢɹ�� ɭ� ���� ±� ɫɩɥɟɧɨɦɟɝɚɥɢɹ��
Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɥɢɯɨɪɚɞɤɢ� ɢ� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɨɣ� ɥɢɦɮɨɚɞɟɧɨɩɚɬɢɢ�
ɭ� ���� ɛɨɥɶɧɵɯ� ɜɚɪɶɢɪɨɜɚɥɚ� ɨɬ� �� ɞɨ� ��� ɞɧɟɣ�� Ⱦɢɚɝɧɨɡ� ɤɢɲɟɱɧɨɝɨ�
ɢɟɪɫɢɧɢɨɡɚ�ɫɟɪɨɥɨɝɢɱɟɫɤɢ�ɩɨɞɬɜɟɪɠɞɟɧ�ɜ�ɩɚɪɧɵɯ�ɫɵɜɨɪɨɬɤɚɯ�ɜ������
ɫɥɭɱɚɟɜ��ɜ�����ɫ�ɫɟɪɨɜɚɪɨɦ�Ɉ����ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɤɢɲɟɱɧɵɣ�
ɢɟɪɫɢɧɢɨɡ�ɧɚ�ɷɬɚɩɟ�ɩɨɞɴɟɦɚ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɱɚɳɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɞɟɬɟɣ�
ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ���ɥɟɬ��ɧɚɱɢɧɚɟɬɫɹ�ɨɫɬɪɨ��ɫ�ɫɢɧɞɪɨɦɚ�ɢɧɬɨɤɫɢɤɚɰɢɢ��
ɩɪɨɬɟɤɚɟɬ� ɫ� ɞɥɢɬɟɥɶɧɨɣ� ɥɢɯɨɪɚɞɤɨɣ�� ɩɨɪɚɠɟɧɢɟɦ� ɤɢɲɟɱɧɨɝɨ�
ɬɪɚɤɬɚ� ɩɨ� ɬɢɩɭ� ɷɧɬɟɪɢɬɚ�� ɷɤɡɚɧɬɟɦɨɣ�� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɥɢɦɮɚɞɟɧɢɬɚ��
ɝɟɩɚɬɨ�� ɢ� ɫɩɥɟɧɨɦɟɝɚɥɢɢ�� ɉɪɚɜɢɥɶɧɚɹ� ɩɨɫɬɚɧɨɜɤɚ� ɞɢɚɝɧɨɡɚ� ɭɠɟ� ɧɚ�
ɞɨɝɨɫɩɢɬɚɥɶɧɨɦ�ɷɬɚɩɟ�ɩɨɡɜɨɥɢɬ�ɜɪɚɱɭ�ɨɩɪɟɞɟɥɢɬɶ�ɥɟɱɟɛɧɭɸ�ɬɚɤɬɢɤɭ�
ɢ�ɧɚɡɧɚɱɢɬɶ�ɚɞɟɤɜɚɬɧɭɸ�ɷɬɢɨɬɪɨɩɧɭɸ�ɬɟɪɚɩɢɸ�
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,QWURGXFWLRQ��,QWHVWLQDO�\HUVLQLRVLV�LV�YHU\�FRPPRQ�LQIHFWLRXV�GLVHDVH�ZLWK�
YDULHG�FOLQLFDO�SLFWXUH�DQG�WKH�GHIHDW�RI�WKH�JDVWURLQWHVWLQDO�WUDFW��8UJHQF\�
RI�WKH�SUREOHP�LV�GHWHUPLQHG�E\�WKH�JURZWK�RI�PRUELGLW\�DPRQJ�FKLOGUHQ��
3RO\PRUSKLVP�LQWHVWLQDO�PDQLIHVWDWLRQV�RI�\HUVLQLRVLV�DQG�WKH�DEVHQFH�RI�
VSHFL¿F�V\PSWRPV�ODUJHO\�FRPSOLFDWH�WKH�GLDJQRVLV�RI�SUH�KRVSLWDO�DQG�ODWHU�
DSSRLQWPHQW�FDXVDO�WUHDWPHQW�SURPRWHV�WKH�GHYHORSPHQW�RI�FRPSOLFDWLRQV��
$LP��,GHQWLI\�FOLQLFDO�DQG�HSLGHPLRORJLFDO�IHDWXUHV�RI�LQWHVWLQDO�\HUVLQLRVLV�
LQ�FKLOGUHQ�RQ� VWDJH� OLIWLQJ�PRUELGLW\��0DWHULDOV�DQG�PHWKRGV��$QDO\]HG�
PHGLFDO� UHFRUGV� RI� ��� FKLOGUHQ� GLDJQRVHG� ZLWK� LQWHVWLQDO� \HUVLQLRVLV�
WUHDWHG� DW� WKH� LQIHFWLRXV� GLVHDVHV� KRVSLWDO� RI� 2UHQEXUJ� LQ� ������ ������
5HVXOWV��7KH�GLDJQRVLV�ZDV�FRQ¿UPHG�E\�EDFWHULRORJLFDO�DQG�VHURORJLFDO�
PHWKRGV��5HVXOWV�����SDWLHQWV�XQGHU� WKH�DJH�RI���\HDUV� �����EHWZHHQ� WKH�
DJHV�RI���WR���\HDUV�������DJHG��±���\HDUV����������RI�WKH�FKLOGUHQ�FDPH�
IURP�RUJDQL]HG�JURXSV��ZKLOH����ZHUH�GLUHFWHG�E\�FOLQLF����±�E\�DPEXODQFH�
DQG��� DUULYHG� DIWHU� DQ� LQVSHFWLRQ�RI� WKH� VXUJHRQ��/DWHU� GHOLYHU\� �RYHU���
GD\V��ZDV�LQ���SDWLHQWV��,Q�WKH�KLVWRU\�RI�WKH�GLVHDVH�����UHFHLYHG�SRLQWHG�

WR�HDWLQJ�VDODGV�ZLWK�IUHVK�YHJHWDEOHV����±�WR�PLON�FRQVXPSWLRQ��$QDO\VLV�
RI�HSLGHPLRORJLFDO�GDWD�VKRZHG�WKDW�LQ�������RI�FDVHV��WKH�DOOHJHG�VRXUFH�
RI�LQIHFWLRQ�ZHUH�WKH�IRRGV�WKDW�KDYH�QRW�EHHQ�KHDW�WUHDWPHQW��LW�ZDV�PRUH�
YHJHWDEOHV�DQG�IUXLWV��'LVHDVH�EHJLQV�DFXWHO\�LQ�DOO�SDWLHQWV��ZKLOH�HDUO\�LQ�
WKH�GLVHDVH�V\QGURPH�RI�LQWR[LFDWLRQ�ZDV�REVHUYHG�LQ��������DW�H[DQWKHPD�
V\QGURPH�� V\PSWRPV� RI� JDVWURLQWHVWLQDO� OHVLRQV� E\� W\SH� HQWHULWLV� LQ� ����
UHVSLUDWRU\�FDWDUUK�±� LQ�����DEGRPLQDO�V\QGURPH�±� LQ���SDWLHQWV��'XULQJ�
KRVSLWDO�VWD\��OHDGLQJ�FOLQLFDO�V\QGURPHV�ZHUH��LQWR[LFDWLRQ�V\QGURPH�±�LQ�
�������±�LQWHVWLQDO�DQG�DEGRPLQDO�����±�JHQHUDOL]HG�O\PSKDGHQRSDWK\�����±�
KHSDWROLHQDO��2URSKDU\QJHDO�OHVLRQV�ZHUH�GHWHFWHG�LQ�����RI�D�ÀXVKLQJ�EDFN�
ZDOO�RI�WKH�SKDU\Q[�DQG�WKH�FKDQJHV�LQ�WKH�ODQJXDJH��$PRQJ�WKH�V\PSWRPV�
RI�JDVWURLQWHVWLQDO�OHVLRQV�UHFRUGHG�YRPLWLQJ��ZKR�ZRUH�PXOWLSOH�FKDUDFWHU�
RFFXUULQJ�LQ�����RI�SDWLHQWV��&KDQJHV�LQ�WKH�KHPRJUDP�ZHUH�LQÀDPPDWRU\�
LQ�QDWXUH��GXH�WR�WKH�DFWLRQ�RI�HQGRWR[LQ��,Q�D�ODERUDWRU\�H[DPLQDWLRQ�LQ�
����RI�FKLOGUHQ�E\�WKH�ZKLWH�EORRG�PDUNHG�OHXNRF\WRVLV�ZLWK�QHXWURSKLOLF�
VKLIW�����KDG� LQFUHDVHG�HU\WKURF\WH� VHGLPHQWDWLRQ� UDWH��$FFRUGLQJ� WR� WKH�
UHVXOWV�RI�XOWUDVRQRJUDSK\�LQ�����RI�SDWLHQWV�KDG�O\PSK�QRGH�HQODUJHPHQW�
JDWH�OLYHU������±�KHSDWRPHJDO\������±�VSOHQRPHJDO\��'XUDWLRQ�RI�IHYHU�
DQG�JHQHUDOL]HG� O\PSKDGHQRSDWK\� LQ�����RI�SDWLHQWV� UDQJHG�IURP��±���
GD\V�� 7KH� GLDJQRVLV� RI� LQWHVWLQDO� \HUVLQLRVLV� VHURORJLFDOO\� FRQ¿UPHG� LQ�
SDLUHG�VHUD�LQ������RI�FDVHV��LQ�����RI�WKH�VHURYDU�2����&RQFOXVLRQ��7KXV��
LQWHVWLQDO�\HUVLQLRVLV�LQ�VWHS�ULVH�RI�PRUELGLW\�LV�PRUH�FRPPRQ�LQ�FKLOGUHQ�
DJHG���WR���\HDUV��VWDUWLQJ�ZLWK�DFXWH�LQWR[LFDWLRQ�V\QGURPH��RFFXUV�ZLWK�
SURORQJHG�IHYHU��OHVLRQV�RI�LQWHVWLQDO�W\SH�HQWHULWLV��UDVK��O\PSKDGHQRSDWK\�
PDQLIHVWDWLRQV��KHSDWR��DQG�VSOHQRPHJDO\��3URSHU�GLDJQRVLV�LV�SUHKRVSLWDO�
DOORZ� WKH� SK\VLFLDQ� WR� GHWHUPLQH� WUHDWPHQW� WDFWLFV� DQG� DVVLJQ� DGHTXDWH�
FDXVDO�WUHDWPHQW�

ɋɌȿɉȿɇɖ�ɂɇɎɈɊɆɂɊɈȼȺɇɇɈɋɌɂ�ɇȺɋȿɅȿɇɂə�ɉɈ�
ɉɊɂɁɇȺɄȺɆ�©ɄɈȽȾȺ�ȼȿɊɇɍɌɖɋə�ɇȿɆȿȾɅȿɇɇɈª�
ɂ�©ɈȻɓɂȿ�ɉɊɂɁɇȺɄɂ�ɈɉȺɋɇɈɋɌɂª�ɉɊɂ�
ɉɊɈȻɅȿɆȿ�©ɄȺɒȿɅɖª�ɋɈȽɅȺɋɇɈ�ɉɊɈȽɊȺɆɆȿ�
©ɂɇɌȿȽɊɂɊɈȼȺɇɇɈȿ�ȼȿȾȿɇɂȿ�ȻɈɅȿɁɇȿɃ�ȾȿɌɋɄɈȽɈ�
ȼɈɁɊȺɋɌȺª
Ⱥ�Ⱦ��Ⱦɭɫɢɩɛɟɤɨɜɚ��Ⱥ�ɇ��ɉɨɥɬɨɪɚɧɢɧɚ��Ɍ�ȿ��Ɏɢɥɨɧɨɜɚ
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ȼɜɟɞɟɧɢɟ��ȼ�Ɋɟɫɩɭɛɥɢɤɟ�Ʉɚɡɚɯɫɬɚɧ�ɤ�ɨɫɧɨɜɧɵɦ�ɩɪɢɱɢɧɚɦ�ɫɦɟɪɬɧɨɫɬɢ�
ɢ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɪɟɞɢ�ɞɟɬɟɣ�ɞɨ���ɥɟɬ�ɨɬɧɨɫɹɬɫɹ�ɩɧɟɜɦɨɧɢɹ��ɞɢɚɪɟɹ��
ɬɭɛɟɪɤɭɥɟɡ�� ɧɚɪɭɲɟɧɢɟ� ɩɢɬɚɧɢɹ� ɢ� ɚɧɟɦɢɹ�� ɉɪɨɝɪɚɦɦɚ� ɂȼȻȾȼ�
�ɢɧɬɟɝɪɢɪɨɜɚɧɧɨɟ� ɜɟɞɟɧɢɟ� ɛɨɥɟɡɧɟɣ� ɞɟɬɫɤɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɭɱɢɬɵɜɚɟɬ�
ɧɟ� ɬɨɥɶɤɨ� ɨɫɧɨɜɧɵɟ� ɩɪɢɱɢɧɵ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɢ� ɫɦɟɪɬɧɨɫɬɢ� ɞɟɬɟɣ��
ɧɨ�ɢ�ɭɥɭɱɲɚɟɬ�ɜɟɞɟɧɢɟ�ɛɨɥɟɡɧɟɣ�ɞɟɬɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ�ɫ�ɭɱɟɬɨɦ�ɩɢɬɚɧɢɹ��
ɢɦɦɭɧɢɡɚɰɢɢ�ɢ�ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ��ɨɤɚɡɵɜɚɸɳɢɯ�ɜɥɢɹɧɢɟ�ɧɚ�ɡɞɨɪɨɜɶɟ�
ɪɟɛɟɧɤɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ�
ɧɚɫɟɥɟɧɢɹ�ɩɨ�ɩɪɢɡɧɚɤɚɦ�Ʉȼɇ��©ɤɨɝɞɚ�ɜɟɪɧɭɬɶɫɹ�ɧɟɦɟɞɥɟɧɧɨª��ɢ�ɈɉɈ�
�©ɨɛɳɢɟ� ɩɪɢɡɧɚɤɢ� ɨɩɚɫɧɨɫɬɢª�� ɩɪɢ� ɩɪɨɛɥɟɦɟ� ©ɤɚɲɟɥɶª� ɫɨɝɥɚɫɧɨ�
ɩɪɨɝɪɚɦɦɟ� ɂȼȻȾȼ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ� ɩɪɨɚɧɤɟɬɢɪɨɜɚɧɵ�
��� ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɜ�ɄȽɄɉ� ©ɂɧɮɟɤɰɢɨɧɧɚɹ� ɛɨɥɶɧɢɰɚ�
ɝ�� ɋɟɦɟɣª�� ɩɨ� ɭɯɨɞɭ� ɡɚ� ɞɟɬɶɦɢ� ɫ� ɨɫɬɪɨɣ� ɪɟɫɩɢɪɚɬɨɪɧɨ�ɜɢɪɭɫɧɨɣ�
ɢɧɮɟɤɰɢɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� �� ɥɟɬ� Ɋɟɡɭɥɶɬɚɬɵ�� ���� ɞɟɬɟɣ� ɛɵɥɢ�
ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɵ�ɜ�ɬɟɱɟɧɢɟ�ɬɟɤɭɳɟɝɨ�ɝɨɞɚ�ɩɨ�ɩɨɜɨɞɭ�ɈɊȼɂ�ɜɩɟɪɜɵɟ��
ɉɨ� ɷɤɫɬɪɟɧɧɵɦ� ɩɨɤɚɡɚɧɢɹɦ� ɛɵɥɢ� ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɵ� �ɞɨɫɬɚɜɥɟɧɵ�
ɛɪɢɝɚɞɨɣ�ɫɤɨɪɨɣ�ɩɨɦɨɳɢ��±�������ɞɟɬɟɣ��ɩɨ�ɧɚɩɪɚɜɥɟɧɢɸ�ɫɨ�ɋȼȺ�±�
�������ɨɛɪɚɬɢɥɢɫɶ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ�±��������ɍɞɟɥɶɧɵɣ�ɜɟɫ�ɦɚɥɶɱɢɤɨɜ�
ɢ�ɞɟɜɨɱɟɤ�ɜ�ɢɫɫɥɟɞɭɟɦɨɣ�ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥ�ɩɨ������ȼɨɡɪɚɫɬɧɨɣ�ɫɨɫɬɚɜ�
ɭɱɚɫɬɧɢɤɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɞɟɬɢ�ɞɨ���ɦɟɫ��±���������±���ɦɟɫ��±���������
���ɦɟɫ�� ±� ��ɥɟɬ�±���������ɉɪɢ�ɨɰɟɧɤɟ� ɫɬɟɩɟɧɢ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ�
ɧɚɫɟɥɟɧɢɹ�ɩɨ�ɩɪɢɡɧɚɤɚɦ�Ʉȼɇ�ɩɪɢ�ɩɪɨɛɥɟɦɟ�©ɤɚɲɟɥɶª� ɜɵɹɫɧɢɥɨɫɶ��
ɱɬɨ�ɧɢɤɬɨ�ɢɡ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɧɟ� ɡɧɚɟɬ�ɩɨɥɧɨɫɬɶɸ�ɜɫɟ�ɩɪɢɡɧɚɤɢ�Ʉȼɇ��
��ɢɡ���ɩɪɢɡɧɚɤɨɜ�ɧɚɡɜɚɥɢ��������ɢɡ���±��������ɢɡ���ɢ���ɢɡ���±�ɩɨ�����
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɪɢ�ɨɰɟɧɤɟ�ɫɬɟɩɟɧɢ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�
ɩɨ�ɩɪɢɡɧɚɤɚɦ�ɈɉɈ�ɜɵɹɫɧɢɥɨɫɶ��ɱɬɨ�ɧɢɤɬɨ�ɢɡ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɧɟ�ɡɧɚɟɬ�
ɩɨɥɧɨɫɬɶɸ�ɜɫɟ�ɩɪɢɡɧɚɤɢ�Ʉȼɇ����ɢɡ���ɩɪɢɡɧɚɤɨɜ�ɧɚɡɜɚɥɢ��������ɢɡ���
±��������ɢɡ���±�ɩɨ������ɋɬɟɩɟɧɶ�ɫɬɚɬɭɫɚ�ɢɦɦɭɧɢɡɚɰɢɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ�ɜɨɡɪɚɫɬɚ�ɪɟɛɟɧɤɚ�ɧɚ�ɦɨɦɟɧɬ�ɧɚɯɨɠɞɟɧɢɹ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�ɫɨɫɬɚɜɢɥɚ�
��������ȼɵɜɨɞɵ�����ɇɢɤɬɨ�ɢɡ�ɨɩɪɨɲɟɧɧɵɯ�ɦɚɦ�ɧɟ�ɡɧɚɟɬ�ɩɨɥɧɨɫɬɶɸ�
ɩɪɢɡɧɚɤɢ�Ʉȼɇ�ɢ�ɈɉɈ�����ɋɬɟɩɟɧɶ�ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ�ɩɨ�ɩɪɢɡɧɚɤɚɦ�
Ʉȼɇ� ɫɨɫɬɚɜɥɹɟɬ� ɜ� ɫɪɟɞɧɟɦ� ɨɤɨɥɨ� ��±����� ��� ɉɪɨɛɥɟɦɵ� ɧɢɡɤɨɣ�
ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ� ɪɨɞɢɬɟɥɟɣ� ɨ� ɜɨɩɪɨɫɚɯ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ� ɨɬ� �� ɞɨ�
��ɥɟɬ�ɨɫɬɚɸɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ�ɜɵɫɨɤɨɣ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɢ�
ɫɦɟɪɬɧɨɫɬɢ� ɞɟɬɟɣ� ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� ɇɟɨɛɯɨɞɢɦɵ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�
ɤɨɧɫɭɥɶɬɚɰɢɢ�ɢ�ɨɛɭɱɟɧɢɟ�ɪɨɞɢɬɟɥɟɣ�ɧɚ�ɚɦɛɭɥɚɬɨɪɧɨɦ�ɷɬɚɩɟ�
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$�'��'XVLSEHNRYD��$�1��3ROWRUDQLQD��7�(��3KLORQRYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL�,�0��(IHQGLHY��'0HG6FL�5�,��)DL]RYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��7KH�PDLQ�FDXVHV�RI�PRUWDOLW\�DQG�PRUELGLW\�DW�FKLOGUHQ�XQGHU�
¿YH�\HDUV� LQ�.D]DNKVWDQ�5HSXEOLF� DUH� DV� IROORZV�� SQHXPRQLD�� GLDUUKHD��
WXEHUFXORVLV�� PDOQXWULWLRQ� DQG� DQHPLD�� 7KH� ,0&,� SURJUDP� �LQWHJUDWHG�
PDQDJHPHQW� RI� FKLOGKRRG� LOOQHVVHV�� WDNHV� LQWR� DFFRXQW� QRW� RQO\� PDLQ�
FDXVHV�RI�PRUWDOLW\�DQG�PRUELGLW\�DW�FKLOGUHQ��EXW�LPSURYHV�PDQDJHPHQW�
RI�FKLOGKRRG�GLVHDVHV�ZLWK�DFFRXQWLQJ�RI�IHHGLQJ��LPPXQL]DWLRQ�VWDWXV�DQG�
RWKHUV�IDFWRUV�LQÀXHQFLQJ�RQ�D�FKLOG¶V�KHDOWK�DV�ZHOO��$LP��7R�GHWHUPLQH�WKH�
DZDUHQHVV�RI�WKH�SRSXODWLRQ�RQ�:5,�VLJQV��ZKHQ�WR�UHWXUQ�LPPHGLDWHO\��
DQG�*'6��JHQHUDO�GDQJHU�VLJQV��DW�SUREOHP�©FRXJKª�DFFRUGLQJ�WR�,0&,�
SURJUDP��0DWHULDOV�DQG�PHWKRGV��6XUYH\HG����UHVSRQGHQWV�ORRNLQJ�DIWHU�
VLFN�FKLOGUHQ�XQGHU�¿YH�\HDUV�ZHUH�DGPLWWHG�WR�WKH�PXQLFLSDO�JRYHUQPHQW�
LQVWLWXWLRQ� ©,QIHFWLRXV� 'LVHDVH� +RVSLWDO� RI� 6HPH\� &LW\ª� ZLWK� DFXWH�
UHVSLUDWRU\�LQIHFWLRQV��5HVXOWV������RI�FKLOGUHQ�ZHUH�KRVSLWDOL]HG�EHFDXVH�
RI�UHVSLUDWRU\�LQIHFWLRQV�GXULQJ������\HDU�IRU�WKH�¿UVW�WLPH��7KH�HPHUJHQF\�
KRVSLWDOL]DWLRQ� WRRN� SODFH� DW� ������ RI� DOO� DGPLVVLRQV� �FKLOGUHQ� ZHUH�
GHOLYHUHG� E\� DFFLGHQW�DVVLVWDQW� VTXDG��� KRVSLWDOL]DWLRQ� DFFRUGLQJ� WR� WKH�
RXWSDWLHQW�GHSDUWPHQW�RUGHU�ZDV�DW�������RI�FDVHV��������RI�DOO�FKLOGUHQ�
ZHUH� DGPLWWHG�ZLWKRXW� DQ\� DSSRLQWPHQWV��7KH� VSHFL¿F� JUDYLW\� RI�PDOHV�
DQG�IHPDOHV�LQ�WKH�UHVHDUFKLQJ�JURXS�ZDV�����IRU�ERWK�JURXSV��7KH�DJH�
FRPSRVLWLRQ�RI� WKH�UHVHDUFK�SDUWLFLSDQWV�ZDV�DV�IROORZV�� LQIDQWV�XQGHU���
PRQWKV�±��������IURP���WLOO����PRQWKV�±���������IURP����PRQWKV�WLOO���
\HDUV�ROG�±���������,W�ZDV�IRXQG�RXW�DW�DVVHVVPHQW�RI�GHJUHH�RI�DZDUHQHVV�
RQ�:5,� VLJQV� DW� ©FRXJKª�SUREOHP� WKDW� QRERG\� IURP� UHVSRQGHQWV�NQHZ�
FRPSOHWHO\�DOO�VLJQV�RI�:5,������RI�UHVSRQGHQWV�FRXOG�QDPH���IURP���RI�
:5,�VLJQV����VLJQV�IURP��±�������VLJQV�IURP���DQG���VLJQ�IURP���±����
RI� UHVSRQGHQWV� FRUUHVSRQGLQJO\��$W� DVVHVVPHQW� RI� GHJUHH� RI� DZDUHQHVV�
RQ� *'6� VLJQV� DW� ©FRXJKª� SUREOHP� ZDV� HPHUJHG� WKDW� QRERG\� IURP�
UHVSRQGHQWV�NQHZ�FRPSOHWHO\�DOO�VLJQV�RI�*'6������RI�UHVSRQGHQWV�FRXOG�
QDPH���IURP���RI�*'6�VLJQV����VLJQV�IURP��±�������VLJQ�IURP��±����RI�
UHVSRQGHQWV��7KH� GHJUHH� RI� LPPXQL]DWLRQ� VWDWXV� GHSHQGLQJ� RQ� SDWLHQW¶V�
DJH�DW�WKH�PRPHQW�RI�DGPLVVLRQ�WR�WKH�KRVSLWDO�ZDV���������&RQFOXVLRQ��
���1RERG\�IURP�UHVSRQGHQWV�NQRZV�FRPSOHWHO\�DOO�:5,�DQG�*'6�VLJQV�����
7KH�GHJUHH�RI�DZDUHQHVV�RQ�*'6�VLJQV�DW�WKH�DYHUDJH�LV���±��������7KH�
SUREOHPV�FRQQHFWHG�ZLWK�WKH�ORZ�DZDUHQHVV�RI�SDUHQWV�RQ�KHDOWK�FRQGLWLRQ�
RI�WKHLU�FKLOGUHQ�XQGHU�¿YH�\HDUV�UHPDLQ�RQH�RI�WKH�ULVN�IDFWRUV�RI�PRUWDOLW\�
DQG�PRUELGLW\�DW�\RXQJHU�FKLOGUHQ��,W�LV�QHFHVVDU\�WKH�LPSOHPHQWDWLRQ�RI�
WKH�DGGLWLRQDO�FRQVXOWDWLRQ�DQG�HGXFDWLRQ�RI�WKH�SDUHQWV�DW�RXWSDWLHQW�VWDJH�

ɈɋɈȻȿɇɇɈɋɌɂ�Ɍȿɑȿɇɂə�ɒɂȽȿɅɅȿɁȺ�ɍ�ȾȿɌȿɃ�ɋ�
ɋɈɉɍɌɋɌȼɍɘɓȿɃ�ɉȺɌɈɅɈȽɂȿɃ
Ⱥ�ɇ��ȼɚɥɢɭɥɥɢɧɚ��ɗ�Ⱥ��ɏɚɫɚɧɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɏ�ɏ��ɋɚɭɛɚɧɨɜɢɱ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɟɫɶɦɚ� ɚɤɬɭɚɥɶɧɨɣ� ɹɜɥɹɟɬɫɹ�
ɩɪɨɛɥɟɦɚ� ɜɫɩɵɲɟɤ� ɢɧɮɟɤɰɢɨɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɜ� ɡɚɤɪɵɬɵɯ�
ɞɟɬɫɤɢɯ� ɤɨɥɥɟɤɬɢɜɚɯ�� Ɉɫɨɛɵɣ� ɢɧɬɟɪɟɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɬɟɱɟɧɢɟ�
ɢɧɮɟɤɰɢɨɧɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɭ� ɞɟɬɟɣ� ɧɚ�ɮɨɧɟ� ɬɹɠɟɥɨɣ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ�
ɩɚɬɨɥɨɝɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɬɟɱɟɧɢɹ�
ɲɢɝɟɥɥɟɡɚ� ɫɪɟɞɢ� ɞɟɬɟɣ� ɫ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɟɣ��Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ��� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ɞɟɬɟɣ�ɢɧɜɚɥɢɞɨɜ�
±� ɜɨɫɩɢɬɚɧɧɢɤɨɜ� Ⱦɟɪɛɵɲɢɧɫɤɨɝɨ� ɞɟɬɫɤɨɝɨ� ɞɨɦɚ�ɢɧɬɟɪɧɚɬɚ� ɞɥɹ�
ɭɦɫɬɜɟɧɧɨ�ɨɬɫɬɚɥɵɯ�ɞɟɬɟɣ�ɫ�ɞɢɚɝɧɨɡɨɦ�©ɒɢɝɟɥɥɟɡª��ɂɡ�ɧɢɯ�ɞɟɬɟɣ�ɜ�
ɜɨɡɪɚɫɬɟ��±��ɥɟɬ�ɛɵɥɨ�����������±���ɥɟɬ�±������������±���ɥɟɬ�±�����������
Ʉɨɥɢɱɟɫɬɜɨ� ɞɟɜɨɱɟɤ� ɢ� ɦɚɥɶɱɢɤɨɜ� ɛɵɥɨ� ɩɪɢɦɟɪɧɨ� ɨɞɢɧɚɤɨɜɵɦ� ±� ���
������ɢ���� ������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɋɨɩɭɬɫɬɜɭɸɳɚɹ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɚɹ�
ɩɚɬɨɥɨɝɢɹ�ɭ�ɞɟɬɟɣ�ɛɵɥɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɜɢɞɟ�ɞɟɬɫɤɨɝɨ�ɰɟɪɟɛɪɚɥɶɧɨɝɨ�
ɩɚɪɚɥɢɱɚ��Ⱦɐɉ��±����ɞɟɬɟɣ���������ɷɩɢɥɟɩɫɢɢ�±�ɭ����������ɫɢɧɞɪɨɦɚ�
Ⱦɚɭɧɚ�±�ɭ���������ɞɟɬɟɣ��ɍ����ɞɟɬɟɣ�������ɢɦɟɥɚ�ɦɟɫɬɨ�ɤɚɯɟɤɫɢɹ��ɭ�
��� ������±� ɡɚɞɟɪɠɤɚ�ɭɦɫɬɜɟɧɧɨɝɨ�ɪɚɡɜɢɬɢɹ��ɭ��� ������±�ɩɨɪɚɠɟɧɢɹ�
ɝɥɚɡ��ɭ���������±�ɡɚɛɨɥɟɜɚɧɢɹ�ɤɨɠɢ��ɢɯɬɢɨɡ��ɞɟɪɦɚɬɢɬ���ɭ�����������±�
ɚɧɟɦɢɹ�ɢ�ɭ����������±�ɤɨɫɨɥɚɩɨɫɬɶ��ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɛɵɥɢ�ɩɪɨɜɟɞɟɧɵ�
ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɟ�� ɫɟɪɨɥɨɝɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɢ� ɉɐɊ�
ɞɢɚɝɧɨɫɬɢɤɚ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱦɚɧɧɵɟ�ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɨɤɚɡɚɥɢɫɶ� ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ� ɜ� ��� ɫɥɭɱɚɹɯ� ������� ɞɚɧɧɵɟ� ɉɐɊ�

ɞɢɚɝɧɨɫɬɢɤɢ� ±� ɭ� ��� ɞɟɬɟɣ� ������� ɫɟɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
�ɊɇȽȺ�� ±� ɜ� �� ɫɥɭɱɚɹɯ� ������� ɉɪɢ� ɬɢɩɢɪɨɜɚɧɢɢ� ɜɨɡɛɭɞɢɬɟɥɹ� ɭ� ���
������ ɛɨɥɶɧɵɯ� ɛɵɥ� ɜɵɞɟɥɟɧ�ɲɬɚɦɦ�6K�� ÀH[QHUL� �D�� ȼ� ɛɨɥɶɲɢɧɫɬɜɟ�
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɧɚɦɢ�ɫɥɭɱɚɟɜ�������ɲɢɝɟɥɥɟɡ�ɩɪɨɬɟɤɚɥ�ɜ�ɥɟɝɤɨɣ�
ɮɨɪɦɟ��ɜ�����±�ɜ�ɫɪɟɞɧɟɬɹɠɟɥɨɣ�ɮɨɪɦɟ��Ɉɞɧɚɤɨ�ɫɨɫɬɨɹɧɢɟ�ɛɨɥɶɧɵɯ�
ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ�ɛɵɥɨ�ɬɹɠɟɥɵɦ�ɡɚ�ɫɱɟɬ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɩɚɬɨɥɨɝɢɢ�±�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɦɩɬɨɦɚɬɢɤɢ��Ⱦɐɉ���ɚ�ɬɚɤɠɟ�ɞɟɮɢɰɢɬɚ�ɦɚɫɫɵ�ɬɟɥɚ�
ɜ� ɜɢɞɟ�ɤɚɯɟɤɫɢɢ��ȼɫɟɦ�ɛɨɥɶɧɵɦ�ɩɪɨɜɨɞɢɥɨɫɶ�ɤɨɦɩɥɟɤɫɧɨɟ�ɥɟɱɟɧɢɟ��
ɤɨɬɨɪɨɟ� ɜɤɥɸɱɚɥɨ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɭɸ� ɬɟɪɚɩɢɸ�� ɪɟɝɢɞɪɚɬɚɰɢɸ��
ɉɪɨɜɟɞɟɧɧɵɣ� ɤɭɪɫ� ɚɧɬɢɛɢɨɬɢɤɨ�� ɢ� ɮɚɝɨɬɟɪɚɩɢɢ� ɩɨɡɜɨɥɢɥ� ɞɨɛɢɬɶɫɹ�
ɫɚɧɚɰɢɢ�ɨɬ�ɲɢɝɟɥɥ�ɜ������ɫɥɭɱɚɟɜ��ȼɵɜɨɞɵ��ɒɢɝɟɥɥɟɡ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�
ɫɥɭɱɚɟɜ� ɩɪɨɬɟɤɚɥ� ɜ� ɥɟɝɤɨɣ� ɢ� ɫɪɟɞɧɟɬɹɠɟɥɨɣ� ɮɨɪɦɚɯ�� Ɍɹɠɟɫɬɶ�
ɫɨɫɬɨɹɧɢɹ� ɛɨɥɶɧɵɯ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɟɣ�� ɜ�
ɨɫɧɨɜɧɨɦ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ��Ⱦɐɉ���ɚ�ɬɚɤɠɟ�ɞɟɮɢɰɢɬɨɦ�ɦɚɫɫɵ�ɬɟɥɚ�ɜ�
ɜɢɞɟ�ɤɚɯɟɤɫɢɢ�

)($785(6�2)�7+(�&2856(�2)�6+,*(//26,6�,1�&+,/'5(1�
:,7+�&2025%,',7,(6
$�1��9DOLXOOLQD��,�$��.KDVDQRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�.�+��6DXEDQRYLFK
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ�� $W� WKH� SUHVHQW� WLPH� LV� D� YHU\� WRSLFDO� LVVXH� RI� LQIHFWLRXV�
GLVHDVH�RXWEUHDNV�LQ�FORVHG�JURXSV�RI�FKLOGUHQ��2I�SDUWLFXODU�LQWHUHVW�LV�IRU�
LQIHFWLRQ�LQ�FKLOGUHQ�ZLWK�VHYHUH�FRPRUELGLW\��$LP��7R�VWXG\�SHFXOLDULWLHV�
RI�VKLJHOORVLV�DPRQJ�FKLOGUHQ�ZLWK�FRPRUELGLWLHV��0DWHULDOV�DQG�PHWKRGV��
7KH�FDVH�KLVWRULHV�RI����FKLOGUHQ�ZLWK�GLVDELOLWLHV�SXSLOV�'HUE\VKLQVNRJR�
RUSKDQDJH�IRU�PHQWDOO\�UHWDUGHG�FKLOGUHQ�ZLWK�D�GLDJQRVLV�RI�©6KLJHOORVLVª��
2I�WKHVH�FKLOGUHQ�DJHG��±��\HDUV�ZHUH�����������±���\HDUV�ZHUH����������
��±���\HDUV�±�����������1XPEHU�RI�JLUOV�DQG�ER\V�ZDV�DERXW� WKH�VDPH�
±� ��� ������ DQG� ��� ������� UHVSHFWLYHO\�� 7KH� DFFRPSDQ\LQJ� QHXURORJLF�
SDWKRORJ\�KDV�EHHQ�SUHVHQWHG�LQ�WKH�IRUP�RI�D�FKLOGUHQ¶V�FHUHEUDO�SDUDO\VLV�
±�LQ����FKLOGUHQ���������HSLOHSV\�±�LQ�����������V\QGURPH�RI�'RZQ�±�LQ�
�� ������FKLOGUHQ�� ,Q����FKLOGUHQ� ������RFFXUUHG�FDFKH[LD�� LQ���� ������
±�PHQWDO�UHWDUGDWLRQ��LQ���������±�H\H�LQMXU\��LQ��������±GLVHDVHV�RI�WKH�
VNLQ��LFKWK\RVLV��GHUPDWLWLV���DQG�LQ�����������±�DQHPLD��DQG����������KDG�
FOXEIRRW��$OO�SDWLHQWV�ZHUH�FRQGXFWHG�EDFWHULRORJLFDO��VHURORJLFDO�VWXGLHV�
DQG�3&5�GLDJQRVWLFV��5HVXOWV��'DWD�RI�EDFWHULRORJLFDO�WHVWV�ZHUH�SRVLWLYH�
LQ����FDVHV��������3&5�GLDJQRVLV�LQ����FKLOGUHQ��������VHURORJ\��,+$��
LQ���FDVHV�������:KHQ�W\SLQJ�WKH�FDXVDWLYH�DJHQW�� LQ����������SDWLHQWV�
ZHUH� LVRODWHG�VWUDLQ�6K�ÀH[QHUL��D�� ,Q�PRVW�FDVHV�ZH�DQDO\]HG� ������RI�
VKLJHOORVLV�ZHUH�PLOG������±�LQ�D�PRGHUDWH�IRUP��+RZHYHU��WKH�FRQGLWLRQ�
RI�SDWLHQWV�LQ�DOO�FDVHV�ZDV�GLI¿FXOW��GXH�WR�FRPRUELGLWLHV�±�QHXURORJLFDO�
V\PSWRPV� �&3��� DQG�XQGHUZHLJKW� DV� FDFKH[LD��$OO�SDWLHQWV�XQGHUZHQW� D�
FRPSUHKHQVLYH�WUHDWPHQW�WKDW�LQFOXGHG�DQWLELRWLFV��UHK\GUDWLRQ��&RQGXFWHG�
FRXUVH�RI�DQWLELRWLFV�DQG�SKDJH�WKHUDS\�DOORZHG�WR�DFKLHYH�UHKDELOLWDWLRQ�
RI� 6KLJHOOD� LQ� ����� RI� FDVHV�� &RQFOXVLRQ�� 6KLJHOORVLV� LQ�PRVW� FDVHV� LV�
PLOG�DQG�PRGHUDWH�IRUPV��7KH�VHYHULW\�RI�WKH�SDWLHQWV�ZDV�GHWHUPLQHG�E\�
FRPRUELGLW\�� DPRQJ�ZKLFK�ZHUH� WKH�PDLQ� QHXURORJLFDO� SDWKRORJ\� �&3���
DQG�XQGHUZHLJKW�DV�FDFKH[LD�

ɗɉɂȾȿɆɂɈɅɈȽɂɑȿɋɄȺə�ɋɂɌɍȺɐɂə�ɉɈ�ɋɄȺɊɅȺɌɂɇȿ�ȼ�
ȽɈɊɈȾȿ�ɋȿɆȿɃ�ɁȺ�����±�����ɝɝ�
Ʌ��ɀɭɦɚɝɟɥɶɞɢɧɨɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɤ�ɦ�ɧ�� ɂ�Ɇ�� ɗɮɟɧɞɢɟɜ�� Ⱥ�Ɇ�� ȿɥɢɫɢɧɨɜɚ��
ɇ�Ɇ��ȿɥɢɫɢɧɨɜɚ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɝ�� ɋɟɦɟɣ�� ɋɟɦɟɣ��
Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɋɤɚɪɥɚɬɢɧɚ� ±� ɨɫɬɪɨɟ� ɢɧɮɟɤɰɢɨɧɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ��
ɱɚɳɟ� ɜɫɬɪɟɱɚɸɳɟɟɫɹ� ɭ� ɞɟɬɟɣ�� ɩɪɨɹɜɥɹɸɳɟɟɫɹ� ɦɟɥɤɨɬɨɱɟɱɧɨɣ�
ɫɵɩɶɸ�� ɥɢɯɨɪɚɞɤɨɣ�� ɨɛɳɟɣ� ɢɧɬɨɤɫɢɤɚɰɢɟɣ� ɢ� ɩɪɢɡɧɚɤɚɦɢ� ɨɫɬɪɨɝɨ�
ɬɨɧɡɢɥɥɢɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɭɸ�
ɫɢɬɭɚɰɢɸ�ɩɨ� ɫɤɚɪɥɚɬɢɧɟ� ɫɪɟɞɢ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɝɨɪɨɞɟ�ɋɟɦɟɣ� ɡɚ� ����±
����� ɝɝ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ɨɬɱɟɬɨɜ� ɡɚ�
����±����� ɝɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ� ����� ɝ�� ɩɨ� ɝ�� ɋɟɦɟɣ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�
����ɫɥɭɱɚɟɜ�ɫɤɚɪɥɚɬɢɧɵ��ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ������ɧɚ�����ɬɵɫ�ɧɚɫɟɥɟɧɢɹ��
ɩɪɨɬɢɜ����ɫɥɭɱɚɟɜ�ɜ������ɝ���ɱɬɨ�ɫɨɫɬɚɜɢɥɨ������ɧɚ�����ɬɵɫ�ɧɚɫɟɥɟɧɢɹ��
Ɉɬɦɟɱɚɟɬɫɹ� ɪɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɧɚ� ��� ɫɥɭɱɚɟɜ��ɋɪɟɞɢ� ɞɟɬɟɣ� ɞɨ� ���
ɥɟɬ�ɡɚ������ɝ��ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ����ɫɥɭɱɚɟɜ�ɫɤɚɪɥɚɬɢɧɵ��ɢɧɬɟɧɫɢɜɧɵɣ�
ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɚ� ���� ɬɵɫ�� ɧɚɫɟɥɟɧɢ� ɫɨɫɬɚɜɢɥ� �������
Ɂɚ� ����� ɝ�� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ� ��� ɫɥɭɱɚɟɜ� ɫɤɚɪɥɚɬɢɧɵ� ɫɪɟɞɢ� ɞɟɬɟɣ�
ɞɨ� ��� ɥɟɬ�� ɢɧɬɟɧɫɢɜɧɵɣ� ɩɨɤɚɡɚɬɟɥɶ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɧɚ� ���� ɬɵɫ��
ɧɚɫɟɥɟɧɢɹ� ±� ������� ȼ� ����� ɝ��� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ����� ɝ��� ɨɬɦɟɱɚɟɬɫɹ�
ɪɨɫɬ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ� ɫɤɚɪɥɚɬɢɧɨɣ� ɧɚ� ��� ɫɥɭɱɚɟɜ� ɫɪɟɞɢ� ɞɟɬɟɣ� ɞɨ� ���
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ɥɟɬ��Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɤɚɪɥɚɬɢɧɨɣ�ɩɨ�ɤɨɧɬɢɧɝɟɧɬɚɦ�ɡɚ�
�����ɝ���ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɟ�±����ɞɟɬɟɣ��ɲɤɨɥɶɧɢɤɢ�±�����ɩɨɫɟɳɚɸɳɢɟ�
ɞɟɬɫɤɢɟ�ɞɨɲɤɨɥɶɧɵɟ�ɭɱɪɟɠɞɟɧɢɹ�±����ɪɟɛɟɧɤɚ�ɢ�ɩɪɨɱɢɟ�±����ȼɵɜɨɞɵ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ����� ɝ�� ɡɚ� ����� ɝ�� ɨɬɦɟɱɚɟɬɫɹ� ɪɨɫɬ�
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�ɫɤɚɪɥɚɬɢɧɨɣ�

7+(�(3,'(0,2/2*,&$/�6,78$7,21�2)�6&$5/(7�)(9(5�,1�
6(0(<�&,7<�)25�����±�����
/��=KXPDJHOGLQRYD
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL�,�0��(IHQGLHY��$�0��<HOLVVLQRYD��1�0��
<HOLVVLQRYD
6HPH\�6WDWH�0HGLFDO�8QLYHUVLW\��6HPH\��.D]DNKVWDQ

,QWURGXFWLRQ��6FDUOHW� IHYHU� ±� DQ� DFXWH� LQIHFWLRXV�GLVHDVH��PRUH� FRPPRQ�
LQ�FKLOGUHQ��PDQLIHVWHG�E\�VPDOO�VSRW�UDVK��IHYHU��JHQHUDO�LQWR[LFDWLRQ�DQG�
V\PSWRPV�RI�DFXWH�WRQVLOOLWLV��$LP��7R�VWXG\�WKH�HSLGHPLRORJLFDO�VLWXDWLRQ�
RI�VFDUOHW�IHYHU�DPRQJ�WKH�SRSXODWLRQ�LQ�6HPH\�IRU�����±������0DWHULDOV�
DQG�PHWKRGV��7KH�UHWURVSHFWLYH�DQDO\VLV�RI�UHSRUWV�IRU�����±������5HVXOWV��
'XULQJ� ����� \HDU� ���� FDVHV� RI� VFDUOHW� IHYHU�ZHUH� UHJLVWHUHG� LQ� 6HPH\��
ZKLFK�LV������SHU�����WKRXVDQG�SRSXODWLRQ��DV�DJDLQVW����FDVHV�LQ�������
ZKLFK�DPRXQWHG�WR������SHU�����WKRXVDQG�SRSXODWLRQ��7KHUH�LV�D�JURZLQJ�
LQFLGHQFH�RI����FDVHV��$PRQJ�FKLOGUHQ�XQGHU����\HDUV�LQ������\��UHSRUWHG�
���FDVHV�RI�VFDUOHW� IHYHU�� LQWHQVH� LQFLGHQFH�SHU�����WKRXVDQG�SRSXODWLRQ�
ZDV��������2YHU������\��UHJLVWHUHG����FDVHV�RI�VFDUOHW�IHYHU�DPRQJ�FKLOGUHQ�
XQGHU����\HDUV�� WKH� LQFLGHQFH�RI� LQWHQVH�SHU����� WKRXVDQG�SRSXODWLRQ�±�
������� ,Q������� FRPSDUHG�ZLWK������� WKHUH� LV� DQ� LQFUHDVHG� LQFLGHQFH�RI�
VFDUOHW� IHYHU� RQ� ��� FDVHV� DPRQJ� FKLOGUHQ� XQGHU� ��� \HDUV�� 'LVWULEXWLRQ�
RQ�WKH�LQFLGHQFH�RI�VFDUOHW�IHYHU�LQ������DPRQJ�WKH�FRQWLQJHQW�ZDV��QRW�
RUJDQL]HG�±����FKLOGUHQ��VWXGHQWV�±�����DWWHQGLQJ�SUHVFKRROV�±����FKLOGUHQ��
DQG�RWKHUV�±����&RQFOXVLRQ��7KXV��LQ�FRPSDULVRQ�ZLWK������IRU������QRWHG�
DQ�LQFUHDVHG�LQFLGHQFH�RI�VFDUOHW�IHYHU�

ɈɐȿɇɄȺ�ɎɍɇɄɐɂɂ�ɉɈɑȿɄ�ɍ�ɆɅȺȾȿɇɐȿȼ�ɂ�ȽɊɍȾɇɕɏ�
ȾȿɌȿɃ�ɋ�ȼɊɈɀȾȿɇɇɕɆɂ�ɉɈɊɈɄȺɆɂ�ɋȿɊȾɐȺ
ɏ�ɂ��ɐɟɥɨɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɗ�Ʉ��ɉɟɬɪɨɫɹɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ʉɚɤ�ɢɡɜɟɫɬɧɨ��ɨɞɧɢɦ�ɢɡ�ɩɪɨɹɜɥɟɧɢɣ�ȼɉɋ�ɭ�ɞɟɬɟɣ�ɹɜɥɹɟɬɫɹ�
ɧɚɪɭɲɟɧɢɟ� ɝɟɦɨɞɢɧɚɦɢɤɢ�� ɜɥɢɹɸɳɟɟ� ɧɚ� ɮɭɧɤɰɢɸ� ɩɨɱɟɤ�� Ɍɚɤ��
ɩɪɨɜɟɞɟɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɭ� ɜɡɪɨɫɥɵɯ� ɩɨɤɚɡɚɥɨ� ɪɚɡɜɢɬɢɟ� ɂȻɋ� ɢ�
ɞɢɫɮɭɧɤɰɢɸ�ɩɨɱɟɤ�ɭ�ɩɚɰɢɟɧɬɨɜ��ɢɦɟɜɲɢɯ�ɜ�ɞɟɬɫɤɨɦ�ɜɨɡɪɚɫɬɟ�ȼɉɋ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɩɨɱɟɤ� ɭ�
ɞɟɬɟɣ� ɫ�ȼɉɋ�� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɟɩɟɧɢ� ɧɚɪɭɲɟɧɢɹ� ɝɟɦɨɞɢɧɚɦɢɤɢ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɇɚɦɢ�ɨɛɫɥɟɞɨɜɚɧɵ����ɞɟɬɟɣ�ɫ�ȼɉɋ��ɌɎ��ɈɈȺȼɄ��
ȾɆɀɉ��ȾɈɋ�ɨɬ�ɉɀ��ɈȺɉ��ɌɆȺ��ɈɈɈ���ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���
ɦɟɫ��ɞɨ���ɝɨɞɚ�����������ɦɟɫ����ɋɪɟɞɢ�ɧɢɯ�ɦɚɥɶɱɢɤɨɜ�ɛɵɥɨ�����ɞɟɜɨɱɟɤ�
±� ��� ȼɫɟɦ� ɞɟɬɹɦ� ɩɪɨɜɨɞɢɥɢɫɶ� ɨɰɟɧɤɚ� ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ��
ɫɬɚɧɞɚɪɬɧɨɟ� ɥɚɛɨɪɚɬɨɪɧɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɚ� ɬɚɤɠɟ�
ɨɩɪɟɞɟɥɟɧɢɟ� ɫɬɟɩɟɧɢ� ɫɚɬɭɪɚɰɢɢ� ɩɭɥɶɫɨɤɫɢɦɟɬɪɨɦ�� Ȼɵɥ� ɩɪɨɜɟɞɟɧ�
ɬɟɫɬ� ɧɚ� ɆȺɍ� 0LFUDO�WHVW� ɩɨɥɨɫɤɚɦɢ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɩɨɱɟɤ�ɨɰɟɧɢɜɚɥɨɫɶ�ɦɟɬɨɞɨɦ�ɨɩɪɟɞɟɥɟɧɢɹ�ɋɄɎ�ɩɨ�ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɣ�
ɮɨɪɦɭɥɟ� ɒɜɚɪɰɚ�� ɍ� ɜɫɟɯ� ɞɟɬɟɣ� ɨɰɟɧɢɜɚɥɚɫɶ� ɫɬɟɩɟɧɶ� ɤɨɪɨɧɚɪɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ɇɚɦɢ�ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ�ɞɜɟ�ɝɪɭɩɩɵ��Ƚɪ��±�ɞɟɬɢ�
ɫ�ɛɟɥɵɦ�ɩɨɪɨɤɨɦ��Q �����ɢ�Ƚɪ��±�ɫ�ɫɢɧɢɦ�ɩɨɪɨɤɨɦ�±��Q ����ɍɱɢɬɵɜɚɹ��
ɱɬɨ� ɮɭɧɤɰɢɹ� ɩɨɱɟɤ� ɭ� ɝɪɭɞɧɵɯ� ɞɟɬɟɣ� ɤɨɥɟɛɥɟɬɫɹ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�
ɜɨɡɪɚɫɬɚ��ɦɵ�ɬɚɤɠɟ�ɩɨɞɟɥɢɥɢ�ɜɫɟɯ�ɞɟɬɟɣ��ɢɫɯɨɞɹ�ɢɡ�ɞɚɧɧɵɯ�ɋɄɎ��ɧɚ�
ɞɜɟ� ɝɪɭɩɩɵ�� ɞɟɬɢ� ɫ� ɧɨɪɦɚɥɶɧɨɣ� ɮɭɧɤɰɢɟɣ� �Ⱥ�� ±�Q ��� �������� ɢ� ɫɨ�
ɫɧɢɠɟɧɧɨɣ�ɮɭɧɤɰɢɟɣ��ȼ��±�Q ������������ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɨɛɪɚɛɨɬɤɚ�
ɩɪɨɜɨɞɢɥɚɫɶ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�©6WDWLVWLFD����ª�ɜ�ɫɪɟɞɟ�:LQGRZV��
Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ� ɱɚɫɬɨɬɵ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɬɟɫɬɚ�
ɧɚ�ɆȺɍ�ɜɵɹɜɢɥ��ɱɬɨ�ɭ���� ��������ɪɟɛɟɧɤɚ�ɨɧ�ɛɵɥ�ɩɨɥɨɠɢɬɟɥɶɧɵɦ��
ɉɪɢ�ɷɬɨɦ�ɭ����ɞɟɬɟɣ�ɆȺɍ�ɤɨɥɟɛɚɥɚɫɶ�ɜ�ɩɪɟɞɟɥɚɯ���±���ɦɝ�ɥ��ɚ�ɭ����
±�ɜ�ɩɪɟɞɟɥɚɯ���±����ɦɝ�ɥ��ɉɪɢ�ɨɰɟɧɤɟ�ɜɵɪɚɠɟɧɧɨɫɬɢ�ɫɬɟɩɟɧɢ�ɆȺɍ�
ɭ�ɞɟɬɟɣ�ɜ�Ƚɪ��ɢ�Ƚɪ��ɧɚɦɢ�ɧɟ�ɜɵɹɜɥɟɧɨ�ɞɨɫɬɨɜɟɪɧɨɣ�ɪɚɡɧɢɰɵ��Ɍɚɤɠɟ�
ɧɚɦɢ�ɧɟ�ɜɵɹɜɥɟɧɨ�ɞɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ�ɜ�ɞɚɧɧɵɯ�ɝɪɭɩɩɚɯ�ɩɨ�ɱɚɫɬɨɬɟ�
ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɫɧɢɠɟɧɧɨɣ�ɮɭɧɤɰɢɢ�ɩɨɱɟɤ��ɉɪɢ�ɨɰɟɧɤɟ�ɫɬɟɩɟɧɢ�ɇɄ�ɭ�
ɞɟɬɟɣ� ɨɛɧɚɪɭɠɟɧɨ�� ɱɬɨ�ɇɄ�� ɨɬɦɟɱɚɥɨɫɶ� ɭ� �� ɞɟɬɟɣ� ����������ɇɄ�� ±�
ɭ���ɞɟɬɟɣ�����������ɇɄ�Ⱥ�±�ɭ�������������Ⱦɨɫɬɨɜɟɪɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�
ɦɟɠɞɭ� ɫɬɟɩɟɧɶɸ� ɤɨɪɨɧɚɪɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɢ� ɜɵɪɚɠɟɧɧɨɫɬɶɸ�
ɆȺɍ� ɧɚɦɢ� ɧɟ� ɜɵɹɜɥɟɧɨ�� Ɉɞɧɚɤɨ� ɱɚɫɬɨɬɚ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɞɟɬɟɣ� ɫɨ�
ɫɧɢɠɟɧɧɨɣ� ɮɭɧɤɰɢɟɣ� ɩɨɱɤɢ� ɨɬɦɟɱɚɥɚɫɶ� ɞɨɫɬɨɜɟɪɧɨ� ɱɚɳɟ� ɭ� ɞɟɬɟɣ�
ɫ� ɇɄ�Ⱥ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɟɬɶɦɢ� ɫ� ɇɄ�� ɢ� ɇɄ�� �� ������ ɪ ������ ɢ�
� ������ ɪ ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ȼɫɟɯ� ɞɟɬɟɣ�� ɢɫɯɨɞɹ� ɢɡ� ɫɬɟɩɟɧɢ�

ɫɚɬɭɪɚɰɢɢ��ɦɵ�ɪɚɡɞɟɥɢɥɢ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɞɟɬɢ�ɫ�ɫɚɬɭɪɚɰɢɟɣ���±����
ɢ� ɞɟɬɢ� ɫ� ɫɚɬɭɪɚɰɢɟɣ�!�����ɉɪɨɜɨɞɹ� ɚɧɚɥɢɡ� ɱɚɫɬɨɬɵ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ�
ɫɧɢɠɟɧɧɨɣ� ɮɭɧɤɰɢɢ� ɩɨɱɟɤ� ɜ� ɞɚɧɧɵɯ� ɝɪɭɩɩɚɯ�� ɚ� ɬɚɤɠɟ� ɚɧɚɥɢɡ�
ɡɚɜɢɫɢɦɨɫɬɢ� ɆȺɍ� ɨɬ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɫɧɢɠɟɧɢɹ� ɫɚɬɭɪɚɰɢɢ��
ɦɵ� ɧɟ� ɜɵɹɜɢɥɢ� ɞɨɫɬɨɜɟɪɧɨɣ� ɪɚɡɥɢɱɢɣ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɧɚɦɢ� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ�� ɱɬɨ� ɭ� ������ ɞɟɬɟɣ� ɫ� ȼɉɋ� ɨɬɦɟɱɚɥɨɫɶ�
ɫɧɢɠɟɧɢɟ�ɮɭɧɤɰɢɢ�ɩɨɱɟɤ�������������ɪɟɛɟɧɨɤ�ɢɦɟɥ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�
ɬɟɫɬ� ɧɚ� ɆȺɍ�� Ɉɞɧɚɤɨ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɆȺɍ� ɧɟ� ɡɚɜɢɫɟɥɚ� ɨɬ� ɫɬɟɩɟɧɢ�
ɫɧɢɠɟɧɢɹ� ɮɭɧɤɰɢɢ� ɩɨɱɟɤ� ɢ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɇɚɦɢ�
ɜɵɹɜɥɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ� ɫɬɟɩɟɧɶɸ� ɤɨɪɨɧɚɪɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ� ɫɨɫɬɨɹɧɢɟɦ� ɩɨɱɟɤ� ɭ� ɞɟɬɟɣ� ɫ�
ȼɉɋ�

$66(660(17�2)�5(1$/�)81&7,21�,1�1(:%2516�$1'�
,1)$176�:,7+�&21*(1,7$/�+($57�'()(&76
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�.��3HWURV\DQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��$V�LV�NQRZQ��RQH�RI�WKH�PDQLIHVWDWLRQV�RI�&+'�LQ�FKLOGUHQ�LV�
KHPRG\QDPLF�LQVWDELOLW\�DIIHFWLQJ�UHQDO�IXQFWLRQ��7KXV��WKLV�VWXG\�VKRZHG�
DGXOW�&+'�DQG�NLGQH\�G\VIXQFWLRQ� LQ� SDWLHQWV�ZLWK�&+'� LQ� FKLOGKRRG��
%DVHG� RQ� WKLV�� ZH� KDYH� IRUPHG� WKH� QH[W� WDUJHW�� $LP�� 7R� VWXG\� UHQDO�
IXQFWLRQ�LQ�FKLOGUHQ�ZLWK�&+'��GHSHQGLQJ�RQ�WKH�GHJUHH�RI�KHPRG\QDPLF�
LQVWDELOLW\��0DWHULDOV�DQG�PHWKRGV��:H�H[DPLQHG����FKLOGUHQ�ZLWK�&+'��
ORFDWHG�LQ�DJH�IURP���PRQWKV�WR���\HDU�����������P�������ER\V����JLUOV�ZHUH�
WKHUH� DPRQJ� WKHP�� $OO� FKLOGUHQ� XQGHUZHQW� DQWKURSRPHWULF� DVVHVVPHQW�
GDWD��VWDQGDUG�ODERUDWRU\�DQG�LQVWUXPHQWDO�VWXGLHV��DV�ZHOO�DV�WKH�GH¿QLWLRQ�
RI� WKH� GHJUHH� RI� VDWXUDWLRQ� SXOVH� R[LPHWHU�� 7HVW� ZDV� SHUIRUPHG� RQ� WKH�
0$8�0LFUDO�WHVW�VWULSV��5HQDO�IXQFWLRQ�ZDV�DVVHVVHG�E\�GHWHUPLQLQJ�*)5�
E\�6FKZDUW]�IRUPXOD�XQL¿HG��$OO�FKLOGUHQ�DVVHVVHG�WKH�GHJUHH�RI�FRURQDU\�
LQVXI¿FLHQF\��:H�KDYH�WZR�JURXSV�RI�FKLOGUHQ�ZLWK�*U��±�F\DQRWLF��Q �����
DQG� *U�� ±� F\DQRWLF� �Q ���� *LYHQ� WKDW� UHQDO� IXQFWLRQ� LQ� LQIDQWV� YDULHV�
DFFRUGLQJ� WR� DJH�� ZH� DOVR� VKDUHG� DOO� WKH� FKLOGUHQ� RQ� WKH� EDVLV� RI� *)5�
GDWD� LQWR� WZR�JURXSV�FKLOGUHQ�ZLWK�QRUPDO�IXQFWLRQ��$��±�Q �����������
DQG� ZLWK� UHGXFHG� IXQFWLRQ� �%�� ±� Q ��� ��������� 6WDWLVWLFDO� SURFHVVLQJ�
ZDV�FDUULHG�RXW�XVLQJ�WKH�SURJUDP�©6WDWLVWLFD����ª�IRU�:LQGRZV��5HVXOWV��
$QDO\VLV�RI�WKH�LQFLGHQFH�RI�D�SRVLWLYH�WHVW�IRU�PLFURDOEXPLQXULD�UHYHDOHG�
WKDW� ��� �������� RI� FKLOGUHQ� LW� ZDV� SRVLWLYH�� ,Q� WKLV� ��� FKLOGUHQ� 0$8�
UDQJHG�IURP���±���PJ�/��ZKLOH�LQ����±�ZLWKLQ���±����PJ�O��,Q�DVVHVVLQJ�
WKH� GHJUHH� RI� VHYHULW\� RI� WKH� 0$8� LQ� FKLOGUHQ� *U�� DQG� *U�� XV� WKHUH�
ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH��$OVR�� ZH� DUH� QRW� D� VLJQL¿FDQW� GLIIHUHQFH�
LQ� WKHVH� JURXSV� E\� IUHTXHQF\� RI� RFFXUUHQFH�� UHGXFHG� UHQDO� IXQFWLRQ�� ,Q�
DVVHVVLQJ� WKH�GHJUHH�RI�&,�FKLOGUHQ� IRXQG� WKDW�1.��QRWHG� LQ���FKLOGUHQ�
���������� &,�� ±� LQ� �� FKLOGUHQ� ���������� &,�$� ±� ��� ���������'H¿QLQJ�
WKH�UHODWLRQVKLS�EHWZHHQ�WKH�GHJUHH�RI�FRURQDU\�LQVXI¿FLHQF\�DQG�VHYHULW\�
0$8�XV�QR�VLJQL¿FDQW�GHSHQGHQFH��+RZHYHU�� WKH� LQFLGHQFH�RI�FKLOGUHQ�
ZLWK�UHGXFHG�NLGQH\�IXQFWLRQ�ZDV�REVHUYHG�VLJQL¿FDQWO\�PRUH�IUHTXHQWO\�
LQ�FKLOGUHQ�ZLWK�&,�$�FRPSDUHG�ZLWK�FKLOGUHQ�ZLWK�&,��DQG�&,���ɪ ������
S ������DQG�ɪ ������S �������UHVSHFWLYHO\���$OO�FKLOGUHQ�RQ�WKH�EDVLV�RI�
WKH�GHJUHH�RI�VDWXUDWLRQ��ZH�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��FKLOGUHQ�ZLWK�
��±���� VDWXUDWLRQ� DQG� FKLOGUHQ� ZLWK� VDWXUDWLRQ� !����� $QDO\]LQJ� WKH�
IUHTXHQF\�RI�RFFXUUHQFH��GLIIHUHQW�UHGXFHG�UHQDO�IXQFWLRQ�LQ�WKHVH�JURXSV��
DV�ZHOO�DV�DQDO\VLV�RI�WKH�GHSHQGHQFH�RQ�WKH�GHJUHH�RI�PLFURDOEXPLQXULD�
UHGXFH�VDWXUDWLRQ��ZH�IRXQG�QR�UHOLDEOH�GLIIHUHQFHV��&RQFOXVLRQ��7KXV��ZH�
GHPRQVWUDWHG�WKDW�������RI�FKLOGUHQ�ZLWK�&+'�VKRZHG�D�GHFUHDVH�LQ�UHQDO�
IXQFWLRQ�� ��� �������� FKLOGUHQ� KDG� D� SRVLWLYH� WHVW� IRU�PLFURDOEXPLQXULD��
+RZHYHU��WKH�VHYHULW\�RI�WKH�0$8�GLG�QRW�GHSHQG�RQ�WKH�GHJUHH�RI�GHFOLQH�
LQ�UHQDO�IXQFWLRQ�DQG�KHPRG\QDPLF�GLVWXUEDQFHV��:H�IRXQG�D�VLJQL¿FDQW�
UHODWLRQVKLS� EHWZHHQ� WKH� GHJUHH� RI� FRURQDU\� LQVXI¿FLHQF\� DQG� UHQDO�
IXQFWLRQ�LQ�FKLOGUHQ�ZLWK�&+'�

ȺɇȺɅɂɁ�ɁȺȻɈɅȿȼȺȿɆɈɋɌɂ�ɇȿɋɈȼȿɊɒȿɇɇɈɅȿɌɇɂɏ�
ȾȿɌȿɃ��ɉɊɈɀɂȼȺɘɓɂɏ�ȼ�ɄɍɊɋɄɈɃ�ɈȻɅȺɋɌɂ
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�ȼ��Ʉɭɞɟɧɰɨɜɚ
Ʉɭɪɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ��Ʉɭɪɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋ� ����������� ɝ�� ɜɫɬɭɩɢɥ� ɜ� ɫɢɥɭ� ɩɪɢɤɚɡ� Ɇɢɧɢɫɬɟɪɫɬɜɚ�
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� ʋ� ����ɧ� ©Ɉ� ɩɨɪɹɞɤɟ�
ɩɪɨɯɨɠɞɟɧɢɹ� ɧɟɫɨɜɟɪɲɟɧɧɨɥɟɬɧɢɦɢ� ɦɟɞɢɰɢɧɫɤɢɯ� ɨɫɦɨɬɪɨɜ�� ɜ� ɬɨɦ�
ɱɢɫɥɟ� ɩɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɜ� ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ� ɭɱɪɟɠɞɟɧɢɹ� ɢ� ɜ� ɩɟɪɢɨɞ�
ɨɛɭɱɟɧɢɹ� ɜ� ɧɢɯª�� Ⱦɚɧɧɵɣ� ɩɪɢɤɚɡ� ɪɚɫɲɢɪɢɥ� ɫɩɟɤɬɪ� ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɞɟɬɟɣ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ�� ɜɤɥɸɱɚɹ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ�� ɩɨɡɜɨɥɹɸɳɟɟ� ɫɜɨɟɜɪɟɦɟɧɧɨ� ɜɵɹɜɥɹɬɶ� ɩɚɬɨɥɨɝɢɸ� ɢ�
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ɩɪɨɜɨɞɢɬɶ� ɥɟɱɟɧɢɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ⱥɧɚɥɢɡ� ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɞɟɬɟɣ�� ɩɪɨɲɟɞɲɢɯ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ� ɨɫɦɨɬɪ� ɜ� Ʉɭɪɫɤɨɣ� ɨɛɥɚɫɬɢ�
ɜ� ����� ɝ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�
ɞɚɧɧɵɯ� ɨ� ɫɨɫɬɨɹɧɢɢ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ� ɜ� Ʉɭɪɫɤɨɣ� ɨɛɥɚɫɬɢ� ɜ� ����� ɝ��
Ɋɟɡɭɥɶɬɚɬɵ��ȼ������ɝ��ɜ�Ʉɭɪɫɤɨɣ�ɨɛɥɚɫɬɢ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ�ɨɫɦɨɬɪ�ɜ�
ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ�ɩɪɨɜɟɞɟɧ�ɭ�������ɞɟɬɟɣ��ɂɡ�ɧɢɯ�ɨɬ���ɞɨ���ɥɟɬ�±�ɭ�
�����ɱɟɥɨɜɟɤ��ɨɬ���ɞɨ���ɥɟɬ�±�ɭ������ɱɟɥɨɜɟɤ��ɨɬ����ɞɨ����ɥɟɬ�±�ɭ������
ɞɟɬɟɣ�ɢ�ɨɬ����ɞɨ����ɥɟɬ�±�����ɱɟɥɨɜɟɤ��ȼɫɟɝɨ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�������
ɫɥɭɱɚɟɜ�ɡɚɛɨɥɟɜɚɧɢɣ��ɋɪɟɞɢ�ɧɢɯ�ɭ�ɦɚɥɶɱɢɤɨɜ������ɫɥɭɱɚɟɜ�ɢ������±�ɭ�
ɞɟɜɨɱɟɤ��ɇɚɢɛɨɥɶɲɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɚɬɨɥɨɝɢɣ�ɜɵɹɜɥɟɧɨ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ�
���ɞɨ����ɥɟɬ�±��������Å��ɡɚɬɟɦ�ɨɬ����ɞɨ����ɥɟɬ�±�������Å��ɨɬ���ɞɨ�
��ɥɟɬ�±�������Å��ɨɬ���ɞɨ���ɥɟɬ�±������Å��ɋɬɪɭɤɬɭɪɚ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ�
ɜ� ɪɚɡɥɢɱɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ɨɬɥɢɱɚɥɚɫɶ�� ɬɚɤ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��
ɞɨ� �� ɥɟɬ� ɧɚ� ɩɟɪɜɨɦ�ɦɟɫɬɟ� ɛɵɥɚ�ɩɚɬɨɥɨɝɢɹ�ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�±� �����
ɫɥɭɱɚɹ��ɞɚɥɟɟ�±ɛɨɥɟɡɧɢ�ɤɨɫɬɧɨ�ɦɵɲɟɱɧɨɣ�ɫɢɫɬɟɦɵ�ɢ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�
ɬɤɚɧɢ� ±� ���� ɫɥɭɱɚɟɜ�� ɛɨɥɟɡɧɢ� ɨɪɝɚɧɨɜ� ɩɢɳɟɜɚɪɟɧɢɹ� ±� ���� ɫɥɭɱɚɟɜ��
ȼ� ɨɫɬɚɥɶɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ɧɚ� ɩɟɪɜɨɦ�ɦɟɫɬɟ� ɛɵɥɚ� ɩɚɬɨɥɨɝɢɹ�
ɤɨɫɬɧɨ�ɦɵɲɟɱɧɨɣ�ɫɢɫɬɟɦɵ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ���ɥɟɬ�±�����ɫɥɭɱɚɟɜ��
ɨɬ� ��� ɞɨ� ��� ɥɟɬ� ±� ����� ɫɥɭɱɚɟɜ�� ɨɬ� ��� ɞɨ� ��� ɥɟɬ� ±� ���� ɫɥɭɱɚɹ��
ɇɚ� ɜɬɨɪɨɦ� ɦɟɫɬɟ� ɜ� ɞɚɧɧɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ɛɵɥɚ� ɩɚɬɨɥɨɝɢɹ�
ɩɢɳɟɜɚɪɟɧɢɹ��ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ���ɥɟɬ�±�����ɫɥɭɱɚɟɜ��ɨɬ����ɞɨ����ɥɟɬ�
±� ����� ɫɥɭɱɚɟɜ�� ɨɬ� ��� ɞɨ� ��� ɥɟɬ� ±� ���� ɫɥɭɱɚɟɜ�� ȼ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ�
���ɥɟɬ� ɛɵɥɨ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ���� ɫɥɭɱɚɟɜ�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ�� ɢɡ�ɧɢɯ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ±� ���� Ɉɧɤɨɥɨɝɢɱɟɫɤɚɹ� ɩɚɬɨɥɨɝɢɹ� ɱɚɳɟ� ɨɬɦɟɱɚɥɚɫɶ�
ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɍ����ɱɟɥɨɜɟɤ�ɛɵɥɢ�ɫɨɥɢɞɧɵɟ�ɨɩɭɯɨɥɢ��ɭ�
���ɱɟɥɨɜɟɤ�±�ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ�ɤɪɨɜɟɬɜɨɪɧɨɣ�ɢ�ɥɢɦɮɚɬɢɱɟɫɤɨɣ�ɬɤɚɧɢ��
ȼɵɜɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�
ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����ɥɟɬ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɱɚɳɟ�ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ�
ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɋɥɟɞɭɟɬ�ɛɨɥɶɲɟ�ɜɧɢɦɚɧɢɹ�
ɭɞɟɥɹɬɶ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɛɨɥɟɡɧɟɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��
ɞɨ� �� ɥɟɬ�� ɩɚɬɨɥɨɝɢɢ� ɤɨɫɬɧɨ�ɦɵɲɟɱɧɨɣ� ɢ� ɨɪɝɚɧɨɜ� ɩɢɳɟɜɚɪɟɧɢɹ� ±�
ɨɬ� �� ɞɨ� ��� ɥɟɬ��ȼɨ� ɜɫɟɯ� ɜɨɡɪɚɫɬɧɵɯ� ɝɪɭɩɩɚɯ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɹɜɥɹɬɶ�
ɨɧɤɨɥɨɝɢɱɟɫɤɭɸ�ɧɚɫɬɨɪɨɠɟɧɧɨɫɬɶ�
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,1�7+(�.856.�5(*,21
6�1��6YHWOLFKQD\D
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��*�9��.XGHQWVRYD
.XUVN�6WDWH�0HGLFDO�8QLYHUVLW\��.XUVN��5XVVLD

,QWURGXFWLRQ��:LWK������������FDPH�LQWR�IRUFH�WKH�RUGHU�RI� WKH�0LQLVWU\�
RI�+HDOWK�RI� WKH�5XVVLDQ�)HGHUDWLRQ�ʋ�����ɧ�©2Q�SURFHGXUH� LQ�PLQRUV�
PHGLFDO�H[DPLQDWLRQV��LQFOXGLQJ�WR�HQUROO�LQ�HGXFDWLRQDO�LQVWLWXWLRQV�DQG�
LQ� WKH� SHULRG� RI� VWXG\� LQ� WKHPª��7KLV� GHFUHH� H[SDQGHG� WKH� UDQJH� RI� LWV�
H[DPLQDWLRQ� RI� FKLOGUHQ� LQ� GLIIHUHQW� DJH� JURXSV�� LQFOXGLQJ� XOWUDVRXQG��
ZKLFK�DOORZV�WR�WLPHO\�LGHQWLI\�SDWKRORJ\�DQG�WR�FDUU\�RXW�WKH�WUHDWPHQW��
$LP��$QDO\VLV� RI�PRUELGLW\� RI� FKLOGUHQ� WKDW� KDYH� XQGHUJRQH� SUHYHQWLYH�
H[DPLQDWLRQ� LQ� WKH� .XUVN� UHJLRQ� LQ� ������0DWHULDOV� DQG� PHWKRGV�� 7KH�
DQDO\VLV�RI�VWDWLVWLFDO�GDWD�RQ�FKLOGUHQ¶V�KHDOWK� LQ�.XUVN� UHJLRQ� LQ�������
5HVXOWV��,Q������LQ�WKH�.XUVN�UHJLRQ�SUHYHQWLYH�H[DPLQDWLRQ�DJHG���WR����
\HDUV�KHOG�WKH�������FKLOGUHQ��2I�WKHP�IURP���WR���\HDUV�±������SHRSOH��
IURP��� WR� �� \HDUV� ±� ����� SHRSOH�� IURP���� WR� ��� \HDUV� ±� ����� FKLOGUHQ�
DQG�IURP����WR����\HDUV�±�����SHRSOH��-XVW�UHJLVWHUHG�������LQFLGHQFH�RI�
WKH�GLVHDVH��$PRQJ�WKHP�ER\V������FDVHV�DQG������±�JLUOV��7KH�ODUJHVW�
QXPEHU�RI�SDWKRORJLHV�ZHUH�UHYHDOHG�LQ�WKH�DJH�RI�IURP����WLOO����\HDUV�±�
����������DQG�WKHQ�IURP����WR����\HDUV�±��������FHQW��IURP���WR���\HDUV�
�������FHQW��IURP���WR���\HDUV�������T�7KH�VWUXFWXUH�RI�WKH�LQFLGHQFH�LQ�
GLIIHUHQW�DJH�JURXSV�ZDV�GLIIHUHQW��DJHG�IURP���WR���\HDUV�LQ�WKH�¿UVW�SODFH�
KDG�D�SDWKRORJ\�RI�WKH�QHUYRXV�V\VWHP�±������FDVH��WKHQ�GLVHDVHV�RI�WKH�
PXVFXORVNHOHWDO�V\VWHP�DQG�FRQQHFWLYH�WLVVXH�±�����FDVHV��GLVHDVHV�RI�WKH�
GLJHVWLYH�V\VWHP�±�����FDVHV��,Q�WKH�RWKHU�DJH�JURXSV�RQ�WKH�¿UVW�SODFH�KDG�
D�SDWKRORJ\�RI�WKH�PXVFXORVNHOHWDO�V\VWHP��DJHG���WR���\HDUV�±�����FDVHV��
IURP����WR����\HDUV�±������FDVHV��IURP����WR����\HDUV�±�����FDVHV��2Q�
WKH�VHFRQG�SODFH�LQ�WKH�GDWD�DJH�JURXSV�KDG�D�SDWKRORJ\�RI�WKH�GLJHVWLYH�
V\VWHP��DJHG���WR���\HDUV�±�����FDVHV��IURP����WR����\HDUV�±������FDVHV��
IURP���� WR����\HDUV�±�����FDVHV��$JHG��� WR����\HDUV�ZDV� UHJLVWHUHG����
FDVHV� RI� QHRSODVPV�RI� WKHP�PDOLJQDQW� ����2QFRORJLFDO� SDWKRORJ\�RIWHQ�
PDUNHG�DJHG����WR����\HDUV�����SHRSOH�ZHUH�VROLG�WXPRUV�����SHRSOH�ZHUH�
WXPRUV�RI�KHPDWRSRLHWLF�DQG�O\PSKDWLF�WLVVXH��&RQFOXVLRQ��5HVXOWV�RI�WKH�
SUHYHQWLYH�H[DPLQDWLRQ�RI�FKLOGUHQ�DJHG���WR����\HDUV�VKRZHG�WKDW�PRUH�
RIWHQ�PRUELGLW\� LV� UHJLVWHUHG� LQ� WKH� DJH� RI� IURP� ��� WLOO� ��� \HDUV��0RUH�
DWWHQWLRQ� VKRXOG� EH� SDLG� WR� WKH� SUHYHQWLRQ� RI� GLVHDVHV� RI� WKH� QHUYRXV�
V\VWHP�LQ�WKH�DJH�RI�IURP���WR���\HDUV��SDWKRORJ\�RI�WKH�PXVFXORVNHOHWDO�
DQG�GLJHVWLYH�V\VWHP�±�IURP���WR����\HDUV��,Q�DOO�DJH�JURXSV�PXVW�EH�FDQFHU�
DOHUWQHVV�

ȺɇɈɆȺɅɖɇɈȿ�ɆȿɌɂɅɂɊɈȼȺɇɂȿ�ȾɇɄ�ɄȺɄ�
ɍɇɂȼȿɊɋȺɅɖɇɕɃ�ɆȺɊɄȿɊ�ɆɂɇɂɆȺɅɖɇɈɃ�
ɈɋɌȺɌɈɑɇɈɃ�ȻɈɅȿɁɇɂ�ɉɊɂ�ɈɋɌɊɈɆ�ɆɂȿɅɈɂȾɇɈɆ�
ɅȿɃɄɈɁȿ�ɍ�ȾȿɌȿɃ
ȼ�ȼ��Ɋɭɞɟɧɤɨ��Ⱥ�ɋ��Ɍɚɧɚɫ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ��ȼ�ȼ��ɋɬɪɟɥɶɧɢɤɨɜ
ɉɟɪɜɵɣ� ɦɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�
ɢɦɟɧɢ�ɂ�Ɇ��ɋɟɱɟɧɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɥɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�
ɜɵɪɚɠɟɧɧɨɣ�ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɨɣ�ɝɟɬɟɪɨɝɟɧɧɨɫɬɶɸ��Ɇɚɠɨɪɧɵɟ�
ɦɭɬɚɰɢɢ� ɢɥɢ� ɝɟɧɨɦɧɵɟ� ɩɟɪɟɫɬɪɨɣɤɢ� ɨɩɢɫɚɧɵ� ɞɚɥɟɤɨ� ɧɟ� ɞɥɹ� ɜɫɟɯ�
ɬɢɩɨɜ� ɨɩɭɯɨɥɟɣ�� ɱɬɨ� ɡɚɬɪɭɞɧɹɟɬ� ɪɚɡɪɚɛɨɬɤɭ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɢ�
ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɬɟɫɬɨɜ�� ȼ� ɬɨ� ɠɟ� ɜɪɟɦɹ� ɫɭɳɟɫɬɜɭɟɬ�
ɤɥɚɫɫ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ�� ɩɪɢɫɭɳɢɣ� ɜɫɟɦ�
ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɦ�ɨɩɭɯɨɥɹɦ�±�ɷɬɨ�ɚɧɨɦɚɥɶɧɨɟ�ɦɟɬɢɥɢɪɨɜɚɧɢɟ�ɝɟɧɨɦɧɨɣ�
ȾɇɄ�� ȼ� ɧɚɫɬɨɹɳɟɣ� ɪɚɛɨɬɟ� ɢɫɫɥɟɞɭɟɬɫɹ� ɚɧɨɦɚɥɶɧɨɟ� ɦɟɬɢɥɢɪɨɜɚɧɢɟ�
ȾɇɄ� ɩɪɢ� ɨɫɬɪɨɦ� ɦɢɟɥɨɢɞɧɨɦ� ɥɟɣɤɨɡɟ� �ɈɆɅ�� ɭ� ɞɟɬɟɣ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɫɢɫɬɟɦɵ� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ�
ɦɚɪɤɟɪɨɜ� ɨɞɧɨɝɨ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ� ɤɪɢɬɟɪɢɟɜ� ɈɆɅ�
ɭ� ɞɟɬɟɣ� ±� ɦɢɧɢɦɚɥɶɧɨɣ� ɨɫɬɚɬɨɱɧɨɣ� ɛɨɥɟɡɧɢ� �ɆɈȻ�� ±� ɧɚ� ɨɫɧɨɜɟ�
ɢɡɭɱɟɧɢɹ� ɚɧɨɦɚɥɶɧɨɝɨ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ȾɇɄ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɨɜɥɟɱɟɧɵ� ɨɛɪɚɡɰɵ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ�
ɤɨɫɬɧɨɝɨ� ɦɨɡɝɚ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɈɆɅ�� ɚ� ɬɚɤɠɟ� ɨɛɪɚɡɰɵ� ɧɨɪɦɚɥɶɧɨɣ�
ɬɤɚɧɢ� ±� ɛɢɨɥɨɝɢɱɟɫɤɢɣ� ɦɚɬɟɪɢɚɥ� ɞɨɧɨɪɫɤɨɝɨ� ɤɨɫɬɧɨɝɨ� ɦɨɡɝɚ��
ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɞɥɹ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�� ɂɞɟɧɬɢɮɢɤɚɰɢɹ� ɚɛɟɪɪɚɧɬɧɨɝɨ�
ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɩɪɨɜɨɞɢɬɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɚɜɬɨɪɫɤɨɝɨ� ɦɟɬɨɞɚ�
ɧɟɩɪɟɞɜɡɹɬɨɝɨ� ɫɤɪɢɧɢɧɝɚ� ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ�
ɝɟɧɨɦɨɜ� ɧɚ� ɨɫɧɨɜɟ� ɚɦɩɥɢɮɢɤɚɰɢɢ� ɢɧɬɟɪɦɟɬɢɥɢɪɨɜɚɧɧɵɯ� ɫɚɣɬɨɜ��
Ɋɟɡɭɥɶɬɚɬɵ�� Ⱦɥɹ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɚɧɨɦɚɥɶɧɨɝɨ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ�
ɪɚɡɪɚɛɨɬɚɧ� ɨɪɢɝɢɧɚɥɶɧɵɣ� ɦɟɬɨɞ� ɧɟɩɪɟɞɜɡɹɬɨɝɨ� ɫɤɪɢɧɢɧɝɚ�
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɝɟɧɨɦɨɜ�� ɤɨɬɨɪɵɣ� ɛɚɡɢɪɭɟɬɫɹ�
ɧɚ� ɦɟɬɨɞɟ� ɚɦɩɥɢɮɢɤɚɰɢɢ� ɢɧɬɟɪɦɟɬɢɥɢɪɨɜɚɧɧɵɯ� ɫɚɣɬɨɜ� �ȺɂɆɋ���
Ɇɟɬɨɞ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɦɭɥɶɬɢɥɨɤɭɫɧɭɸ� ɦɟɬɢɥɱɭɜɫɬɜɢɬɟɥɶɧɭɸ�
ɉɐɊ�� ɢɫɩɨɥɶɡɭɸɳɭɸ� ɚɞɚɩɬɟɪ�ɨɩɨɫɪɟɞɨɜɚɧɧɭɸ� ɚɦɩɥɢɮɢɤɚɰɢɸ� ɫ�
ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ�ɩɪɚɣɦɟɪɚɦɢ��ɩɨɡɜɨɥɹɸɳɢɦɢ�ɢɡɛɟɠɚɬɶ�ɩɟɪɟɤɪɟɫɬɧɨɣ�
ɝɢɛɪɢɞɢɡɚɰɢɢ�� ɧɟɢɡɛɟɠɧɨɣ� ɩɪɢ� ɚɧɚɥɢɡɟ� ɫ� ɩɨɦɨɳɶɸ� ɫɬɚɧɞɚɪɬɧɨɣ�
ɦɭɥɶɬɢɥɨɤɭɫɧɨɣ� Ɇɑ�ɉɐɊ�� ɫ� ɭɞɥɢɧɢɬɟɥɟɦ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ�� ɫ�
ɨɞɧɨɣ� ɫɬɨɪɨɧɵ�� ɫɨɤɪɚɳɟɧɢɟ� ɱɢɫɥɚ� ɩɪɨɞɭɤɬɨɜ� ɪɟɚɤɰɢɢ�� ɫ� ɞɪɭɝɨɣ� ±�
ɨɛɨɝɚɳɟɧɢɟ� ɜɵɛɨɪɤɢ� ɥɨɤɭɫɨɜ� &S*�ɨɫɬɪɨɜɤɚɦɢ�� ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�
ɦɟɬɨɞɚ� ɩɨɡɜɨɥɹɟɬ� ɜɵɹɜɥɹɬɶ� ɚɧɨɦɚɥɶɧɨɟ�ɦɟɬɢɥɢɪɨɜɚɧɢɟ� ɨɩɭɯɨɥɟɜɵɯ�
ɤɥɟɬɨɤ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɦ� ɢɡɛɵɬɤɟ� ɧɨɪɦɚɥɶɧɨɝɨ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�
ɦɚɬɟɪɢɚɥɚ�� ɬɚɤ� ɤɚɤ� ɜɢɡɭɚɥɢɡɚɰɢɹ� ɩɪɨɞɭɤɬɨɜ� ɚɦɩɥɢɮɢɤɚɰɢɢ�
ɩɪɨɜɨɞɢɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɮɪɚɝɦɟɧɬɧɨɝɨ�ɚɧɚɥɢɡɚ�ɧɚ�ɛɚɡɟ�ɤɚɩɢɥɥɹɪɧɨɝɨ�
ɷɥɟɤɬɪɨɮɨɪɟɡɚ�� Ɋɚɡɪɚɛɨɬɚɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɨɡɜɨɥɹɟɬ� ɚɧɚɥɢɡɢɪɨɜɚɬɶ�
ɫɨɫɬɨɹɧɢɟ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɞɨ� ���� ɝɟɧɨɦɧɵɯ� ɥɨɤɭɫɨɜ� ɜ� ɤɚɠɞɨɦ� ɢɡ�
ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɪɚɡɰɨɜ� ȾɇɄ�� Ⱦɢɡɚɣɧ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ� ɞɥɹ� ɷɬɢɯ� ɰɟɥɟɣ�ɩɪɨɝɪɚɦɦɨɣ�$,06� LQ� VLOLFR�� ɬɚɤɠɟ�
ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɜ� ɧɚɲɟɣ� ɥɚɛɨɪɚɬɨɪɢɢ�� ɩɨɡɜɨɥɹɸɳɟɣ� ɨɩɪɟɞɟɥɢɬɶ�
ɝɟɧɨɦɧɭɸ�ɥɨɤɚɥɢɡɚɰɢɸ�ɨɠɢɞɚɟɦɵɯ�ɩɪɨɞɭɤɬɨɜ�ɪɟɚɤɰɢɢ��ɉɪɨɜɟɞɟɧɧɵɣ�
ɚɧɚɥɢɡ� ɞɚɧɧɵɯ� ɨ� ɫɬɚɬɭɫɟ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɥɨɤɭɫɨɜ�� ɜɯɨɞɹɳɢɯ�
ɜ� ɪɚɡɪɚɛɨɬɚɧɧɭɸ� ɧɚɦɢ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɭɸ� ɩɚɧɟɥɶ�� ɩɨɥɭɱɟɧɧɵɯ�
ɦɟɬɨɞɨɦ� 55%6� �$NDOLQ� HW� DO��� ������ ɞɥɹ� ɨɛɪɚɡɰɨɜ� ɧɨɪɦɚɥɶɧɨɝɨ�
ɤɨɫɬɧɨɝɨ� ɦɨɡɝɚ� ɢ� ɨɛɪɚɡɰɨɜ� ɈɆɅ�� ɩɨɤɚɡɵɜɚɸɬ� ɩɪɢɧɰɢɩɢɚɥɶɧɭɸ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ȺɂɆɋ� ɞɥɹ� ɜɵɹɜɥɟɧɢɹ� ɚɧɨɦɚɥɶɧɨɝɨ�
ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ȾɇɄ� ɩɪɢ� ɈɆɅ�� Ɇɟɬɨɞ� 55%6� �ɩɚɪɚɥɥɟɥɶɧɨɝɨ�
ɛɢɫɭɥɶɮɢɬɧɨɝɨ� ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ� ɨɝɪɚɧɢɱɟɧɧɵɯ� ɜɵɛɨɪɨɤ� ɥɨɤɭɫɨɜ��
ɩɨɡɜɨɥɹɟɬ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɡɧɚɱɢɬɟɥɶɧɨ�ɛɨɥɶɲɟɟ�ɱɢɫɥɨ�
ɥɨɤɭɫɨɜ�� ɱɟɦ� ȺɂɆɋ�� Ɍɟɦ� ɧɟ� ɦɟɧɟɟ�� ɩɪɢɦɟɧɟɧɢɟ� ɦɟɬɨɞɚ� 55%6� ɜ�
ɧɚɫɬɨɹɳɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ�� ɩɨɫɤɨɥɶɤɭ� ɧɟ� ɩɨɡɜɨɥɹɟɬ�
ɨɩɪɟɞɟɥɹɬɶ� ɫɬɚɬɭɫ� ɦɟɬɢɥɢɪɨɜɚɧɢɹ� ɦɢɧɨɪɧɵɯ� ɤɥɨɧɨɜ� ɜ� ɨɛɪɚɡɰɟ��
ɬɚɤ� ɤɚɤ� ɪɟɚɥɢɡɚɰɢɹ� ɦɟɬɨɞɢɤɢ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɧɚɛɥɸɞɟɧɢɢ� ɫɬɚɬɭɫɚ�
ɦɟɬɢɥɢɪɨɜɚɧɢɹ�ɞɟɫɹɬɤɨɜ��ɜ�ɥɭɱɲɟɦ�ɫɥɭɱɚɟ�ɧɟɫɤɨɥɶɤɢɯ�ɫɨɬɟɧ��ɦɨɥɟɤɭɥ�
ɤɥɢɧɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɰɚ��ɩɪɢɧɚɞɥɟɠɚɳɢɯ�ɫɨɩɨɫɬɚɜɢɦɨɦɭ�ɱɢɫɥɭ�ɤɥɟɬɨɤ��
ȼɵɜɨɞɵ��ɋɮɨɪɦɢɪɨɜɚɧɚ�ɩɚɧɟɥɶ�ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɯ�ɦɚɪɤɟɪɨɜ�
ɢ�ɪɚɡɪɚɛɨɬɚɧɚ�ɨɪɢɝɢɧɚɥɶɧɚɹ�ɦɟɬɨɞɢɤɚ�ɞɥɹ�ɩɪɨɜɨɞɟɧɢɹ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�
ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɚɛɟɪɪɚɧɬɧɨɝɨ�ɦɟɬɢɥɢɪɨɜɚɧɢɹ�ȾɇɄ�
ɩɪɢ�ɨɫɬɪɨɦ�ɦɢɟɥɨɢɞɧɨɦ�ɥɟɣɤɨɡɟ�ɭ�ɞɟɬɟɣ�
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,QWURGXFWLRQ�� 0DOLJQDQW� QHRSODVPV� DUH� FKDUDFWHUL]HG� E\� D� SURQRXQFHG�
PROHFXODU� JHQHWLF� KHWHURJHQHLW\��$� QXPEHU� RI� WXPRU� W\SHV� ODFN� PDMRU�
PXWDWLRQV� RU� JHQRPLF� UHDUUDQJHPHQWV�� ZKLFK� KLQGHUV� WKH� GHYHORSPHQW�
RI� GLDJQRVWLF� DQG� SURJQRVWLF� FOLQLFDO� WHVWV��$W� WKH� VDPH� WLPH� WKHUH� LV� D�
FODVV�RI�PROHFXODU�JHQHWLF�FKDQJHV�FKDUDFWHULVWLF�RI�DOO�PDOLJQDQW�WXPRUV��
DEQRUPDO� PHWK\ODWLRQ� RI� JHQRPLF� '1$�� ,Q� WKLV� VWXG\� ZH� LQYHVWLJDWH�
WKH� DEQRUPDO� '1$� PHWK\ODWLRQ� LQ� DFXWH� P\HORLG� OHXNHPLD� �$0/�� LQ�
FKLOGUHQ�� $LP�� 7R� GHYHORS� D� V\VWHP� RI� PROHFXODU�JHQHWLF� PDUNHUV� RI�
PLQLPDO�UHVLGXDO�GLVHDVH��05'��LQ�SHGLDWULF�$0/�EDVHG�RQ�WKH�VWXG\�RI�
DEQRUPDO�'1$�PHWK\ODWLRQ��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQYROYHV�
VDPSOHV� RI� ELRORJLFDO�PDWHULDO� RI� WKH� ERQH�PDUURZ� IURP�$0/� SDWLHQWV�
DQG�QRUPDO�WLVVXH�VDPSOHV��GRQRU�ERQH�PDUURZ�XVHG�IRU�WUDQVSODQWDWLRQ���
,GHQWL¿FDWLRQ�RI�DEHUUDQW�PHWK\ODWLRQ�LV�FDUULHG�RXW�E\�DQ�XQELDVHG�'1$�
GLIIHUHQWLDO� PHWK\ODWLRQ� VFUHHQLQJ� GHYHORSHG� ZLWKLQ� WKLV� VWXG\�� 5HVXOWV��
:H�KDYH�GHYHORSHG�DQ�RULJLQDO�PHWKRG�RI�DQ�XQELDVHG�'1$�GLIIHUHQWLDO�
PHWK\ODWLRQ� VFUHHQLQJ� WR� LGHQWLI\� DEQRUPDO� '1$� PHWK\ODWLRQ�� 2XU�
PHWKRG�LV�EDVHG�RQ�WKH�DQDO\VLV�RI�'1$�PHWK\ODWLRQ�E\�DPSOL¿FDWLRQ�RI�
LQWHUPHWK\ODWHG�VLWHV��$,06���7KLV�WHFKQLTXH�LV�D�PXOWL�ORFXV�PHWK\ODWLRQ�
VHQVLWLYH�3&5�ZLWK�DGDSWHU�PHGLDWHG�DPSOL¿FDWLRQ��WKLV�DOORZHG�WR�DYRLG�
FURVV� K\EULGL]DWLRQ� LQHYLWDEOH� XQGHU� WKH� VWDQGDUG� PXOWLORFXV� 06�3&5�
FRQGLWLRQV��� 8QLYHUVDO� SULPHUV� XVHG� IRU� WKH� '1$� DPSOL¿FDWLRQ� ZLWKLQ�
$,06�LQFOXGH�H[WHQGHUV�ZKLFK�SURYLGH�WKH�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�WKH�
UHDFWLRQ�SURGXFWV�WKHLU�HQULFKPHQW�ZLWK�WKH�IUDJPHQWV�RI�WKH�&S*�LVODQGV��
7KH� VHQVLWLYLW\�RI� WKH�PHWKRG�DOORZV� WR�GHWHFW� DEQRUPDO�PHWK\ODWLRQ�RI�
WXPRU�FHOOV� LQ� VXEVWDQWLDO� H[FHVV�RI�QRUPDO�ELRORJLFDO�PDWHULDO� DV� IDU�DV�
YLVXDOL]DWLRQ� RI� WKH� DPSOL¿FDWLRQ� SURGXFWV� LV� FDUULHG� RXW� E\� ÀXRUHVFHQW�
IUDJPHQW�DQDO\VLV�YLD�FDSLOODU\�HOHFWURSKRUHVLV��([SHULPHQWDO�GHVLJQ�KDV�
EHHQ�FDUULHG�RXW�ZLWK� WKH�VRIWZDUH�SDFNDJH�³$,06�LQ�VLOLFR´�GHYHORSHG�
LQ�RXU� ODERUDWRU\��ZKLFK�DOORZV�GHWHUPLQLQJ� WKH�JHQRPLF� ORFDOL]DWLRQ�RI�
WKH�H[SHFWHG�UHDFWLRQ�SURGXFWV��%DVHG�RQ�VXFK�GHVLJQ�RI�DQ�H[SHULPHQW�XS�
WR�����JHQRPLF�ORFL�PD\�EH�DVVHVVHG�IRU�WKHLU�PHWK\ODWLRQ�VWDWXV�LQ�HDFK�
VDPSOH�XQGHU�VWXG\��2XU�DQDO\VLV�RI�WKH�GDWD�REWDLQHG�SUHYLRXVO\�E\�55%6�
�$NDOLQ�HW� DO��������� IRU� WKH� VDPSOHV�RI�QRUPDO�ERQH�PDUURZ�DQG�$0/�
VDPSOHV� VKRZ� WKH� SRVVLELOLW\� RI� XVLQJ�$,06� WR� GHWHFW� DEQRUPDO� '1$�
PHWK\ODWLRQ�LQ�$0/��55%6��SDUDOOHO�ELVXO¿WH�VHTXHQFLQJ�RI�WKH�UHGXFHG�
UHSUHVHQWDWLRQV�RI� ORFL�� LV� DEOH� WR�DQDO\]H�D�PXFK� ODUJHU�QXPEHU�RI� ORFL�
FRPSDUHG� WR�$,06��1HYHUWKHOHVV�� WKH� DSSOLFDWLRQ� RI� WKH�55%6�PHWKRG�
LQ� RXU� VWXG\� LV� LPSUDFWLFDO� EHFDXVH�55%6� LV� QRW� LQWHQGHG� WR� GHWHUPLQH�
WKH� PHWK\ODWLRQ� VWDWXV� RI� WKH� PLQRU� FORQHV� LQ� WKH� VDPSOH�� VLQFH� WKH�
LPSOHPHQWDWLRQ�RI� WKH�PHWKRGRORJ\�LV� WR�PRQLWRU� WKH�PHWK\ODWLRQ�VWDWXV�
RI�GR]HQV��DW�EHVW�D�IHZ�KXQGUHG��FOLQLFDO�VDPSOH�PROHFXOHV�EHORQJLQJ�WR�
D�FRPSDUDEOH�QXPEHU�RI�FHOOV��&RQFOXVLRQ��:H�KDYH�GHYHORSHG�D�SDQHO�RI�
PROHFXODU� JHQHWLF�PDUNHUV� DQG� DQ� RULJLQDO� WHFKQLTXH� IRU� WKH� TXDOLWDWLYH�
DQG�TXDQWLWDWLYH�DVVHVVPHQW�RI�DEHUUDQW�'1$�PHWK\ODWLRQ�LQ�DFXWH�P\HORLG�
OHXNHPLD�LQ�FKLOGUHQ�
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ɂɇȾɍɐɂɊɈȼȺɇɇɈɃ�ɆɈɄɊɈɌɕ�ȼ�ɉɊɈȽɇɈɁȿ�ȻɊɈɇɏɂɌɈȼ�
ɍ�ȾȿɌȿɃ
Ɉ�ɋ��Ʌɭɩɚɥɶɰɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ɋ��ɋɟɧɚɬɨɪɨɜɚ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ɉɫɧɨɜɧɵɟ� ɦɟɯɚɧɢɡɦɵ� ɛɪɨɧɯɨɥɟɝɨɱɧɨɝɨ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�
ɩɪɨɰɟɫɫɚ�ɭ�ɞɟɬɟɣ�ɫ�ɨɫɬɪɵɦɢ�ɢ�ɯɪɨɧɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɢɡɭɱɟɧɵ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�� Ɉɞɧɢɦ� ɢɡ� ɧɟɢɧɜɚɡɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɢɡɦɟɧɟɧɢɣ� ɩɪɢ� ɛɪɨɧɯɨɥɟɝɨɱɧɨɦ� ɜɨɫɩɚɥɟɧɢɢ� ɹɜɥɹɟɬɫɹ� ɢɡɭɱɟɧɢɟ�
ɫɨɫɬɚɜɚ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɦɨɤɪɨɬɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɢɧɬɟɪɥɟɣɤɢɧɨɜɨɝɨ�ɩɪɨɮɢɥɹ�ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ�ɦɨɤɪɨɬɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�
ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɟɧɵ�ɭ�����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ���ɞɨ����
ɥɟɬ��ɤɨɬɨɪɵɟ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɩɭɥɶɦɨɧɨɥɨɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�
ɄɍɈɁ� ©Ɉɛɥɚɫɬɧɨɣ� ɞɟɬɫɤɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵª� ɝ�� ɏɚɪɶɤɨɜɚ�
�Ƚɥɚɜɧɵɣ� ɜɪɚɱ� ±� ɞɨɰɟɧɬ�Ɇɭɪɚɬɨɜ� Ƚ�Ɋ���� ɧɚ� ɛɚɡɟ� ɤɚɮɟɞɪɵ� ɩɟɞɢɚɬɪɢɢ�
ʋ�� ɢ� ɧɟɨɧɚɬɨɥɨɝɢɢ� ɏɚɪɶɤɨɜɫɤɨɝɨ� ɧɚɰɢɨɧɚɥɶɧɨɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ�
ɭɧɢɜɟɪɫɢɬɟɬɚ��ɡɚɜ��ɤɚɮɟɞɪɨɣ�ɩɟɞɢɚɬɪɢɢ�ʋ��ɢ�ɧɟɨɧɚɬɨɥɨɝɢɢ�±�ɞ�ɦ�ɧ���
ɩɪɨɮ� ɋɟɧɚɬɨɪɨɜɚ� Ⱥ�ɋ���� Ⱦɟɬɢ� ɫ� ɨɫɬɪɵɦ� ɨɛɫɬɪɭɤɬɢɜɧɵɦ� ɛɪɨɧɯɢɬɨɦ�
�Q ���� ɜ� ɜɨɡɪɚɫɬɟ� �������� ɥɟɬ� ɫɨɫɬɚɜɢɥɢ� ��ɸ� ɝɪɭɩɩɭ�� ɉɚɰɢɟɧɬɵ� ɫ�
ɩɧɟɜɦɨɧɢɟɣ��ɨɫɥɨɠɧɟɧɧɨɣ�ɛɪɨɧɯɨɨɛɫɬɪɭɤɬɢɜɧɵɦ�ɫɢɧɞɪɨɦɨɦ��Q �����
ɜ�ɜɨɡɪɚɫɬɟ���������ɥɟɬ�ɜɨɲɥɢ�ɜɨ���ɸ�ɝɪɭɩɩɭ��Ⱦɟɬɢ�ɫ�ɮɢɛɪɨɡɨɦ�ɥɟɝɤɢɯ�
�Q ����ɜ�ɜɨɡɪɚɫɬɟ���������ɥɟɬ�ɛɵɥɢ�ɜɤɥɸɱɟɧɵ�ɜ���ɸ�ɝɪɭɩɩɭ��ȼ�ɝɪɭɩɩɭ�
ɤɨɧɬɪɨɥɹ� ɜɨɲɥɢ� ��� ɡɞɨɪɨɜɵɯ� ɞɟɬɟɣ� ɛɟɡ� ɛɪɨɧɯɨɥɟɝɨɱɧɨɣ� ɩɚɬɨɥɨɝɢɢ��
ɫɪɟɞɧɢɦ� ɜɨɡɪɚɫɬɨɦ� �������� ɝɨɞɚ�� Ⱦɢɚɝɧɨɡ� ɭɫɬɚɧɚɜɥɢɜɚɥɫɹ� ɫɨɝɥɚɫɧɨ�
ɦɟɠɞɭɧɚɪɨɞɧɵɦ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ� ɢ� ɞɟɣɫɬɜɭɸɳɟɦɭ� ɭɤɪɚɢɧɫɤɨɦɭ�
ɩɪɨɬɨɤɨɥɭ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ɩɭɥɶɦɨɧɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�

ɭ� ɞɟɬɟɣ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɭɪɨɜɧɟɣ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� ɜ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ�
ɦɨɤɪɨɬɟ� ɩɪɨɜɨɞɢɥɢ� ɦɟɬɨɞɨɦ� ɬɜɟɪɞɨɮɚɡɧɨɝɨ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ�
ɚɧɚɥɢɡɚ� ɫ� ɩɨɦɨɳɶɸ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɧɚɛɨɪɚ� ɪɟɚɝɟɧɬɨɜ� ©ɂɅ���ɂɎȺ�
ȻȿɋɌª�� ©ɂɅ���ɂɎȺ�ȻȿɋɌª�� ©ɂɅ���ɂɎȺ�ȻȿɋɌª�� ©ɂɅ����ɂɎȺ�
ȻȿɋɌª� �Ɋɨɫɫɢɹ��� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ�
ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɟɪɫɨɧɚɥɶɧɨɝɨ� ɤɨɦɩɶɸɬɟɪɚ�� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɚɤɟɬɚ� ɩɪɢɤɥɚɞɧɵɯ�
ɩɪɨɝɪɚɦɦ� 0ɿFURVRIW� ([FHO�� 6WDWLVWLFD� ����� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɜɵɹɜɥɟɧɚ� ɡɧɚɱɢɬɟɥɶɧɚɹ� ɪɨɥɶ� ɢɧɬɟɪɥɟɣɤɢɧɨɜ� ɜ�
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɛɪɨɧɯɨɥɟɝɨɱɧɨɝɨ�
ɩɪɨɰɟɫɫɚ�� ɂɅ���25 ����� ���� Ⱦɂ� >������ ����@�� ɪ���������� ,/�
��25 ����� ���� Ⱦɂ� >������ ����@�� ɪ ��������� ȱɅ���� �25 � ������ ����
Ⱦɂ� >������ ����@�� ɪ ������� ɋ� ɩɨɦɨɳɶɸ� ɞɢɫɤɪɢɦɢɧɚɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ�
ɦɵ� ɫɨɫɬɚɜɢɥɢ� ɦɨɞɟɥɢ� ɩɪɨɝɧɨɡɚ� ɪɟɰɢɞɢɜɨɜ� ɪɟɫɩɢɪɚɬɨɪɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɞɟɬɟɣ� �Ʌɹɦɛɞɚ� ɍɢɥɤɫɚ ������� ) ������� S���������� ���
'� �ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ� �������������ɂɅ���������ɂɅ����������
ɂɅ���� ��� '� �ɛɥɚɝɨɩɪɢɹɬɧɵɣ� �������������ɂɅ���������ɂɅ�������
���ɂɅ���� ɉɪɢ� '� �ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ�!'� �ɛɥɚɝɨɩɪɢɹɬɧɵɣ�� ɩɚɰɢɟɧɬɚ�
ɫɥɟɞɭɟɬ� ɜɤɥɸɱɢɬɶ� ɜ� ɝɪɭɩɩɭ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ� ɩɪɨɝɧɨɡɚ�� ɉɪɢ�
'��ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ��'��ɛɥɚɝɨɩɪɢɹɬɧɵɣ��±�ɜ�ɝɪɭɩɩɭ�ɫ�ɛɥɚɝɨɩɪɢɹɬɧɵɦ�
ɩɪɨɝɧɨɡɨɦ�� ȼɵɜɨɞɵ�� Ɋɚɡɪɚɛɨɬɚɧɧɵɟ� ɦɨɞɟɥɢ�� ɜɤɥɸɱɚɸɳɢɟ�
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɂɅ���� ɂɅ���� ɂɅ���� ɜ� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɦɨɤɪɨɬɟ��
ɫɥɟɞɭɟɬ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɛɪɨɧɯɢɬɨɦ� ɢ� ɩɧɟɜɦɨɧɢɟɣ� ɞɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ�ɝɪɭɩɩɵ�ɪɢɫɤɚ�

)($785(6�2)�,17(5/(8.,16�352),/(�,1�,1'8&('�
638780�,1�7+(�352*126,6�2)�%521&+,7,6�,1�&+,/'5(1�
)($785(6�,17(5/$&,1*�352),/(�,1'8&('�638780�,1�
7+(�)25(&$67�2)�%521&+,7,6�,1�&+,/'5(1
2�6��/XSDOWVRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�6��6HQDWRURYD
.KDUNLY�QDWLRQDO�PHGLFDO�XQLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ��7KH�XQGHUO\LQJ�PHFKDQLVPV�RI�OXQJ�LQIDPPDWRU\�UHVSRQVH�
LQ� FKLOGUHQ� ZLWK� WKH� DFXWH� DQG� FKURQLF� OXQJ� GLVHDVH� KDV� QRW� \HW� EHHQ�
FRPSOHWHO\� HOXFLGDWHG�� $QDO\VLV� RI� VSXWXP� LQGXFHG� E\� LQKDODWLRQ� RI�
K\SHUWRQLF� VDOLQH� KDV� UHFHQWO\� EHHQ� HVWDEOLVKHG� DV� D� XVHIXO� QRQLQYDVLYH�
WHFKQLTXH� IRU� PHDVXULQJ� DLUZD\� LQ� DPPDWLRQ� LQ� SDWLHQWV�� $LP�� 7R�
HYDOXDWHG� WKH� LQWHUOHXNLQV� SUR¿OH� RI� LQGXFHG� VSXWXP�� 0DWHULDOV� DQG�
PHWKRGV�7KH�����SDWLHQWV�ZHUH�UHFUXLWHG�IURP�5HJLRQDO�&KLOGUHQ�&OLQLFDO�
+RVSLWDO� �5&&+���.KDUNLY��8NUDLQLDQ��7KH�+HDG� RI�5&&+� LV�0XUDWRY�
*�5��� WKH� KHDG� RI� SHGLDWULF� GHSDUWPHQW� RI� .108� LV� 3URI�� 6HQDWRURYD�
Ⱥ�6��&KLOGUHQ�ZLWK�WKH�DFXWH�EURQFKLWLV��Q ����DJHG�RQ�DYHUDJH���������
\HDUV�ZKR�KDG�EHHQ�DGPLWWHG� WR� WKH�SXOPRQRORJ\�GHSDUWPHQW� VHUYHG�DV�
JURXS����7KH�SDWLHQW�ZLWK� WKH�DFXWH�SQHXPRQLD� �Q ����DJHG�RQ�DYHUDJH�
��������\HDUV� VHUYHG�DV�JURXS����)LIWHHQ�FKLOGUHQ�ZLWK� WKH�FKURQLF� OXQJ�
GLVHDVH��Q �����DJHG�RQ�DYHUDJH���������\HDUV��ZKLFK�KDG�OXQJ�¿EURVLV��
VHUYHG� DV� JURXS� ��� +HDOWK\� FRQWUROV� �Q ����ZHUH� QHJDWLYH� IRU� DOOHUJLHV�
DQG�UHVSLUDWRU\�GLVHDVHV��5HVSLUDWRU\�GLVHDVHV�ZHUH�GHWHUPLQHG�DFFRUGLQJ�
WR� WKH� 8NUDLQLDQ� SURWRFRO� RI� GLDJQRVLV� DQG� WUHDWPHQW� OXQJ� GLVHDVHV� LQ�
FKLOGUHQ�� 7R� GHWHUPLQH� WKH� ELRFKHPLFDO� DQDO\VLV� RI� VSXWXP� LQGXFHG�
DIWHU� LQKDODWLRQ� RI� K\SHUWRQLF� VDOLQH� ����±����� ZH� DQDO\]HG� VSXWXP�
LQGXFHG� LQ� FKLOGUHQ� VXEMHFWV�� 6WDWLVWLFDO� DQDO\VLV� ZDV� SHUIRUPHG� XVLQJ�
©6WDGLD��ª�� YHUVLRQ� ©ɊURIª�� ©6WDWLVWLFD��ª�� 5HVXOWV�� 7KLV� REVHUYDWLRQ� LV�
LQOLQH�ZLWK�UHSRUWV�LQGLFDWLQJ�D�VLJQLIFDQW�UROH�RI�LQWHUOHXNLQV�LQ�SURPRWLQJ�
LQÀDPPDWLRQ�LQ�WKH�OXQJ��,/���25 ���������&ȱ�>����������@��ɪ����������
,/���25 ����� ����&ȱ� >������ ����@�� ɪ ��������� ȱɅ���� �25 � ������ ����
&ȱ� >������ ����@�� ɪ �������:H� IRXQG� WKH� SURJQRVLV� PRGHOV� RI� UHFXUUHQW�
UHVSLUDWRU\� GLVHDVH� E\� GLVFULPLQDQW� DQDO\VLV� �:LONV¶� FULWHULRQ �������
) ������� S���������� ���'� �SRRU� SURJQRVLV� �������������ȱ/���������
ȱ/����������ȱ/�������'��IDYRUDEOH�SURJQRVLV� �������������ȱ/�����
����ȱ/����������ȱ/���� ,I�'��SRRU�SURJQRVLV�!'��IDYRUDEOH�SURJQRVLV��
ZH�PXVW� LQFOXGH� WKH� SDWLHQW� LQ� WKH� JURXS�RI� SRRU� SURJQRVLV�� ,I�'� �SRRU�
SURJQRVLV��'��IDYRUDEOH�SURJQRVLV��ZH�PXVW�LQFOXGH�WKH�FKLOG�LQ�WKH�JURXS�
RI�IDYRUDEOH�SURJQRVLV��&RQFOXVLRQ��7KH�PRGHOV��ZKLFK�LQFOXGHG�WKH�,/�
���,/����,/����FRQFHQWUDWLRQ�LQ�LQGXFHG�VSXWXP�RI�SDWLHQW�ZLWK�EURQFKLWLV�
DQG�SQHXPRQLD�ZH�FDQ�XVH�LQ�FOLQLFDO�DV�WKH�ULVN�VXEJURXS�RI�SDWLHQWV�ZLWK�
FKURQLF�OXQJ�GLVHDVHV�

ȼɈɁɆɈɀɇɈɋɌɂ�ɈɉɌɂɆɂɁȺɐɂɂ�ȻɊɈɇɏɈɅɂɌɂɑȿɋɄɈɃ�
ɌȿɊȺɉɂɂ�ɍ�ȾȿɌȿɃ�ɋ�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɈɃ
2�(��ɋɟɦɟɪɧɢɤ�
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱥ�Ⱥ��Ʌɟɛɟɞɟɧɤɨ
Ɋɨɫɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ɋɨɫɬɨɜ�ɧɚ�
Ⱦɨɧɭ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� Ȼɪɨɧɯɢɚɥɶɧɚɹ� ɚɫɬɦɚ�²� ɷɬɨ� ɯɪɨɧɢɱɟɫɤɨɟ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɟ�
ɡɚɛɨɥɟɜɚɧɢɟ� ɞɵɯɚɬɟɥɶɧɵɯ� ɩɭɬɟɣ�� ɤɨɬɨɪɨɟ� ɨɫɬɚɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ�
ɩɪɨɛɥɟɦɨɣ� ɫɨɜɪɟɦɟɧɧɨɣ� ɦɟɞɢɰɢɧɵ�� ɐɟɥɶɸ� ɥɟɱɟɧɢɹ� ȻȺ� ɭ� ɞɟɬɟɣ� ɜ�
ɩɟɪɢɨɞɟ� ɨɛɨɫɬɪɟɧɢɹ� ɡɚɛɨɥɟɜɚɧɢɹ� ɹɜɥɹɟɬɫɹ� ɥɢɤɜɢɞɚɰɢɹ� ɨɛɫɬɪɭɤɰɢɢ�
ɛɪɨɧɯɢɚɥɶɧɨɝɨ� ɞɟɪɟɜɚ� ɩɭɬɟɦ� ɢɧɝɚɥɹɰɢɨɧɧɨɝɨ� ɜɜɟɞɟɧɢɹ� ɩɪɟɩɚɪɚɬɨɜ��
ȕ��ɚɝɨɧɢɫɬɨɜ�� ɚɧɬɢɯɨɥɢɧɟɪɝɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ�
ɫɪɟɞɫɬɜ�� ɗɬɢ� ɩɪɟɩɚɪɚɬɵ� ɨɛɥɚɞɚɸɬ� ɜɵɪɚɠɟɧɧɵɦ� ɛɪɨɧɯɨɥɢɬɢɱɟɫɤɢɦ�
ɞɟɣɫɬɜɢɟɦ�� ɨɞɧɚɤɨ� ɢɯ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɤɚɠɞɨɝɨ� ɤɨɧɤɪɟɬɧɨɝɨ�
ɪɟɛɟɧɤɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɪɚɡɥɢɱɧɵɦ� ɢ� ɩɪɢɜɨɞɢɬɶ� ɤ� ɪɚɡɜɢɬɢɸ� ɪɹɞɚ�
ɧɟɠɟɥɚɬɟɥɶɧɵɯ� ɷɮɮɟɤɬɨɜ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɫɨ� ɫɬɨɪɨɧɵ� ɫɟɪɞɟɱɧɨ�
ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ� ɬɟɪɚɩɢɢ�
ɨɛɨɫɬɪɟɧɢɣ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɵ�ɭ�ɞɟɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ȼɵɥɨ�
ɨɛɫɥɟɞɨɜɚɧɨ����ɪɟɛɟɧɤɚ�ɜ�ɩɪɢɫɬɭɩɧɨɦ�ɩɟɪɢɨɞɟ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɵ��
ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɢɥ����������ɥɟɬ��Ɉɛɫɥɟɞɭɟɦɵɟ�ɞɟɬɢ�
ɛɵɥɢ� ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɵ� ɧɚ� �� ɝɪɭɩɩɵ�� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɞɟɬɢ� ɩɨɥɭɱɚɥɢ�
ɢɧɝɚɥɹɰɢɨɧɧɭɸ� ɬɟɪɚɩɢɸ� ȕ��ɚɞɪɟɧɨɦɢɦɟɬɢɤɨɦ� ±� ɮɟɧɨɬɟɪɨɥɨɦ�
�Q �����ɜɨ���ɣ�ɝɪɭɩɩɟ�±�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�ɩɪɟɩɚɪɚɬɨɦ�±�ɮɟɧɨɬɟɪɨɥ��
ɢɩɪɚɬɪɨɩɢɭɦɚ�ɛɪɨɦɢɞɨɦ��Q �����ɜ���ɣ�ɝɪɭɩɩɟ�±�ɚɧɬɢɯɨɥɢɧɟɪɝɢɱɟɫɤɢɦ�
ɩɪɟɩɚɪɚɬɨɦ� ɢɩɪɚɬɪɨɩɢɭɦɚ� ɛɪɨɦɢɞɨɦ� �Q ����� ȼɫɟɦ� ɩɚɰɢɟɧɬɚɦ�
ɞɨ� ɧɚɱɚɥɚ� ɢ� ɩɨɫɥɟ� ɨɤɨɧɱɚɧɢɹ� ɢɧɝɚɥɹɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɩɪɨɜɟɞɟɧɨ�
ɤɨɦɩɥɟɤɫɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ�� ɜɤɥɸɱɚɸɳɟɟ� ɢɡɦɟɪɟɧɢɟ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ�
ɞɚɜɥɟɧɢɹ�� ɩɢɤɮɥɨɭɦɟɬɪɢɸ� ɢ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɸ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ⱥɧɚɥɢɡ�
ɩɨɤɚɡɚɬɟɥɟɣ�ɩɢɤɮɥɨɭɦɟɬɪɢɢ�ɩɨɤɚɡɚɥ��ɱɬɨ�ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɧɚ�ɮɨɧɟ�
ɩɪɨɜɨɞɢɦɨɣ� ɢɧɝɚɥɹɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɨɬɦɟɱɚɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨɟ�
ɭɜɟɥɢɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɢɤɨɜɨɣ� ɫɤɨɪɨɫɬɢ� ɜɵɞɨɯɚ� �ɉɋȼ�� ɪ��������
ɉɪɢ� ɷɬɨɦ� ɭ� ɞɟɬɟɣ�� ɩɨɥɭɱɢɜɲɢɯ� ɢɧɝɚɥɹɰɢɨɧɧɨ� ɮɟɧɨɬɟɪɨɥ�� ɩɪɢɪɨɫɬ�
ɉɋȼ� ɫɨɫɬɚɜɢɥ� ������� ɬɨɝɞɚ� ɤɚɤ� ɩɨɫɥɟ� ɢɧɝɚɥɹɰɢɢ� ɢɩɪɚɬɪɨɩɢɭɦɚ�
ɛɪɨɦɢɞɚ� ±� ������� ɚ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɧɚɪɚɫɬɚɧɢɟ� ɉɋȼ� ɨɬɦɟɱɚɥɨɫɶ�
ɩɨɫɥɟ� ɢɧɝɚɥɹɰɢɨɧɧɨɝɨ� ɜɜɟɞɟɧɢɹ� ɮɟɧɨɬɟɪɨɥɚ�ɢɩɪɚɬɪɨɩɢɭɦɚ�
ɛɪɨɦɢɞɚ� ±� ������� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ� ɡɧɚɱɟɧɢɣ� ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ� ɢ�
ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ�ȺȾ�ɞɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ�ɜ�ɝɪɭɩɩɚɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɧɚ� ɮɨɧɟ� ɢɧɝɚɥɹɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɜɵɹɜɥɟɧɨ� ɧɟ� ɛɵɥɨ�� ɨɞɧɚɤɨ� ɭ�
ɞɟɬɟɣ�� ɢɧɝɚɥɢɪɨɜɚɜɲɢɯɫɹ� ɮɟɧɨɬɟɪɨɥɨɦ�� ɨɬɦɟɱɚɥɚɫɶ� ɬɟɧɞɟɧɰɢɹ� ɤ�
ɧɚɪɚɫɬɚɧɢɸ� ɩɨɤɚɡɚɬɟɥɟɣ� ȺȾ�� ɉɨɤɚɡɚɬɟɥɢ� ɫɤɨɪɨɫɬɢ� ɤɪɨɜɨɬɨɤɚ� ɢ�
ɞɚɜɥɟɧɢɹ�ɧɚ�ɦɢɬɪɚɥɶɧɨɦ� �ɆɄ��ɢ� ɬɪɢɤɭɫɩɢɞɚɥɶɧɨɦ� �ɌɄ��ɤɥɚɩɚɧɚɯ�ɜ�
ɫɢɫɬɨɥɭ�ɠɟɥɭɞɨɱɤɨɜ�ɧɟ�ɢɦɟɥɢ�ɞɨɫɬɨɜɟɪɧɵɯ�ɪɚɡɥɢɱɢɣ��ɪ!�������ɨɞɧɚɤɨ�
ɭ� ɩɚɰɢɟɧɬɨɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɵ� ɨɬɦɟɱɚɥɫɹ� ɩɪɢɪɨɫɬ� ɡɧɚɱɟɧɢɣ� ɆɄ� Ⱥ�
ɛɨɥɟɟ��������ɉɪɢ�ɨɰɟɧɤɟ�ɞɢɚɫɬɨɥɢɱɟɫɤɨɣ�ɮɭɧɤɰɢɢ�ɩɪɚɜɵɯ�ɢ�ɥɟɜɵɯ�
ɨɬɞɟɥɨɜ� ɫɟɪɞɰɚ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɜ� ɝɪɭɩɩɚɯ� ɩɚɰɢɟɧɬɨɜ�� ɩɨɥɭɱɢɜɲɢɯ�
ɢɧɝɚɥɹɰɢɨɧɧɨ�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ�ɩɪɟɩɚɪɚɬ�ɢ�ɢɩɪɚɬɪɨɩɢɭɦɚ�ɛɪɨɦɢɞ��
ɨɬɦɟɱɚɥɚɫɶ� ɧɨɪɦɚɥɢɡɚɰɢɹ� ɌɄ� ȿ�Ⱥ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɭ� ����� ɢ� ������
ɛɨɥɶɧɵɯ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɫɪɟɞɢ� ɩɚɰɢɟɧɬɨɜ�� ɢɧɝɚɥɢɪɨɜɚɜɲɢɯɫɹ�
ɮɟɧɨɬɟɪɨɥɨɦ�� ɧɚɩɪɨɬɢɜ�� ɭ� ����� ɨɬɦɟɱɟɧɨ� ɫɧɢɠɟɧɢɟ� ȿ�Ⱥ� ɦɟɧɟɟ�
��� ɉɪɢ� ɨɰɟɧɤɟ� ɫɨɫɬɨɹɧɢɹ� ɦɚɥɨɝɨ� ɤɪɭɝɚ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɬɚɤɠɟ�
ɨɬɦɟɱɚɥɨɫɶ� ɞɨɫɬɨɜɟɪɧɨ� ɡɧɚɱɢɦɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɤɨɪɨɫɬɢ�
ɤɪɨɜɨɬɨɤɚ�ɢ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɥɟɝɨɱɧɨɣ�ɚɪɬɟɪɢɢ��ɅȺ��ɭ�ɩɚɰɢɟɧɬɨɜ�ɩɟɪɜɨɣ�
ɝɪɭɩɩɵ� �ɪ�������� ɉɪɢɱɟɦ� ɡɧɚɱɟɧɢɹ� ɫɤɨɪɨɫɬɢ� ɤɪɨɜɨɬɨɤɚ� ɩɨɫɥɟ�
ɢɧɝɚɥɹɰɢɢ�ɮɟɧɨɬɟɪɨɥɚ�ɜɵɪɨɫɥɢ�ɧɚ��������ɚ�ɩɨɤɚɡɚɬɟɥɢ�ɞɚɜɥɟɧɢɹ�ɧɚ�
ɤɥɚɩɚɧɚɯ�ɅȺ�ɛɨɥɟɟ�ɱɟɦ�ɧɚ��������ȼɵɜɨɞɵ��ɇɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɦ�
ɩɪɟɩɚɪɚɬɨɦ�ɞɥɹ�ɤɭɩɢɪɨɜɚɧɢɹ�ɛɪɨɧɯɨɨɛɫɬɪɭɤɰɢɢ�ɹɜɥɹɟɬɫɹ�ɮɟɧɨɬɟɪɨɥ�
ɢɩɪɚɬɪɨɩɢɭɦɚ�ɛɪɨɦɢɞ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɮɟɧɨɬɟɪɨɥɚ�ɢɦɟɟɬ�ɧɟɝɚɬɢɜɧɨɟ�
ɜɥɢɹɧɢɟ�ɤɚɤ�ɧɚ�ɫɢɫɬɟɦɧɵɣ�ɤɪɨɜɨɬɨɤ�ɜ�ɜɢɞɟ�ɬɟɧɞɟɧɰɢɢ�ɤ�ɩɨɜɵɲɟɧɢɸ�
ɩɟɪɢɮɟɪɢɱɟɫɤɨɝɨ� ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ� ɢ� ɞɢɚɫɬɨɥɢɱɟɫɤɨɝɨ� ȺȾ�� ɬɚɤ� ɢ� ɧɚ�
ɥɨɤɚɥɶɧɵɣ�ɤɪɨɜɨɬɨɤ�ɜ�ɜɢɞɟ�ɭɜɟɥɢɱɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɌɄ�ɢ�
ɆɄ��ɫɧɢɠɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɹ�ɌɄ�ȿ�Ⱥ�ɢ�ɜɨɡɪɚɫɬɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɤɪɨɜɨɬɨɤɚ�
ɢ�ɩɨɤɚɡɚɬɟɥɟɣ�ɞɚɜɥɟɧɢɹ�ɧɚ�ɅȺ�
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,QWURGXFWLRQ��$VWKPD� LV� D� FKURQLF� LQÀDPPDWRU\� GLVHDVH� RI� WKH� DLUZD\V��
ZKLFK� UHPDLQV� D� WRSLFDO� SUREOHP� RI� PRGHUQ� PHGLFLQH�� 7KH� DLP� RI�
WKH� WUHDWPHQW� GXULQJ� WKH� SHULRG� RI� H[DFHUEDWLRQ� RI� WKH� GLVHDVH� LV� WR�
HOLPLQDWH� RI� WKH� EURQFKLDO� REVWUXFWLRQ� E\� LQKDODWLRQ� GUXJV�� ȕ��DJRQLVWV��
DQWLFKROLQHUJLFV�DQG�FRPELQHG�VXEVWDQFHV��7KHVH�GUXJV�KDYH�D�SURQRXQFHG�
EURQFKRGLODWRU�HIIHFW��EXW�WKHLU�LPSDFW�RQ�HDFK�FKLOG�PD\�EH�GLIIHUHQW�DQG�
OHDG�WR�WKH�GHYHORSPHQW�RI�D�QXPEHU�RI�XQGHVLUDEOH�HIIHFWV��LQFOXGLQJ�IURP�
WKH�VLGH�RI�FDUGLRYDVFXODU�V\VWHP��$LP��7R�RSWLPL]H�WKH�WUHDWPHQW�GXULQJ�
WKH�SHULRG�RI�H[DFHUEDWLRQ�DVWKPD�LQ�FKLOGUHQ��0DWHULDOV�DQG�PHWKRGV��:H�
H[DPLQHG����FKLOGUHQ�GXULQJ�WKH�SHULRG�RI�H[DFHUEDWLRQ�DVWKPD��7KH�PHDQ�
DJH�ZDV����������\HDUV��7KH�VXUYH\HG�FKLOGUHQ�ZHUH� UDQGRPL]HG� LQWR���
JURXSV�� �VW� JURXS�±� FKLOGUHQ� UHFHLYLQJ� LQKDODWLRQ� WKHUDS\�E\�ȕ��DJRQLVW�

IHQRWHURO� �Q ����� JURXS� �� ±� FRPELQDWLRQ� GUXJ� ±� IHQRWHURO�� LSUDWURSLXP�
EURPLGH� �Q �����JURXS���±�DQWLFKROLQHUJLF� LSUDWURSLXP�EURPLGH� �Q �����
$OO� SDWLHQWV� FRQGXFWHG� D� FRPSUHKHQVLYH� H[DPLQDWLRQ� EHIRUH� DQG� DIWHU�
WKH� LQKDODWLRQ�� LQFOXGLQJ� EORRG� SUHVVXUH� PHDVXUHPHQW�� GHWHUPLQDWLRQ�
SHDN� H[SLUDWRU\� ÀRZ� DQG� HFKRFDUGLRJUDSK\�� 5HVXOWV�� $QDO\VLV� RI� SHDN�
ÀRZ� VKRZHG� WKDW� DOO� SDWLHQWV� KDG� LQFUHDVHG� LQ� SHDN� H[SLUDWRU\� ÀRZ� RQ�
WKH� EDFNJURXQG� RI� LQKDODWLRQ� WKHUDS\� �3(9�� S��������7KH� FKLOGUHQ�ZKR�
UHFHLYHG�LQKDOHG�IHQRWHURO��KDG�LQFUHDVHG�3(9�RQ��������ZKHUH�DV�DIWHU�
LSUDWURSLXP�EURPLGH�±��������DQG�WKH�PD[LPXP�LQFUHDVH�3(9�QRWHG�DIWHU�
LQKDODWLRQ�IHQRWHURO��LSUDWURSLXP�EURPLGH�±��������:KHQ�FRPSDULQJ�WKH�
YDOXHV��VLJQL¿FDQW�GLIIHUHQFHV�RI�GLDVWROLF�DQG�V\VWROLF�EORRG�SUHVVXUH�KDG�
QRW�EHHQ�UHYHDOHG�RQ�WKH�EDFNJURXQG�RI�LQKDODWLRQ�WKHUDS\�LQ�WKH�JURXSV��
KRZHYHU�� LQ� FKLOGUHQ� LQKDOHG� IHQRWHURO�� WKHUH�ZDV� D� WUHQG� WR� LQFUHDVH� RI�
EORRG�SUHVVXUH��,QGLFDWRUV�RI�EORRG�ÀRZ�YHORFLW\�DQG�SUHVVXUH�RQ�WKH�PLWUDO�
�0.��DQG�WULFXVSLG��7&��YDOYHV�LQ�YHQWULFXODU�V\VWROH�KDG�QR�VLJQL¿FDQW�
GLIIHUHQFHV��S!�������EXW�WKH�SDWLHQWV�RI�WKH�¿UVW�JURXS�WKHUH�KDV�EHHQ�DQ�
LQFUHDVH�RI�WKH�YDOXHV�RI�0.�$�PRUH��������:KHQ�DVVHVVLQJ�WKH�GLDVWROLF�
IXQFWLRQ�RI�WKH�ULJKW�DQG�OHIW�SDUWV�RI�WKH�KHDUW�UHYHDOHG�WKDW�LQ�WKH�JURXS�
RI� SDWLHQWV� ZKR� UHFHLYHG� FRPELQHG� GUXJ� DQG� LQKDODWLRQ� RI� LSUDWURSLXP�
EURPLGH�� VKRZHG� QRUPDOL]DWLRQ� RI� 7&� (�$�� UHVSHFWLYHO\� DW� ����� DQG�
������RI�SDWLHQWV��ZKLOH�DPRQJ�SDWLHQWV�LQKDOHG�IHQRWHURO��RQ�WKH�FRQWUDU\��
D�������D�GHFUHDVHG�RI�(�$�OHVV�WKDQ����,Q�DVVHVVLQJ�WKH�VWDWH�RI�SXOPRQDU\�
FLUFXODWLRQ�DOVR�QRWHG�UHOLDEO\�VLJQL¿FDQW�LQFUHDVH�LQ�EORRG�ÀRZ�YHORFLW\�
DQG�SUHVVXUH�RQ� WKH�SXOPRQDU\�DUWHU\� �3$�� LQ�SDWLHQWV�RI� WKH�¿UVW�JURXS�
�S��������0RUHRYHU��WKH�YDOXH�RI�WKH�YHORFLW\�RI�EORRG�ÀRZ�DIWHU�LQKDODWLRQ�
IHQRWHURO�LQFUHDVHG�E\��������DQG�UDWHV�RI�SUHVVXUH�RQ�WKH�YDOYHV�3$�PRUH�
WKDQ��������&RQFOXVLRQ��7KH�PRVW�HIIHFWLYH�GUXJ� IRU� UHOLHI�RI�EURQFKLDO�
REVWUXFWLRQ� LV� IHQRWHURO�� LSUDWURSLXP� EURPLGH�� 8VLQJ� IHQRWHURO� KDV� D�
QHJDWLYH�LPSDFW�ERWK�RQ�WKH�V\VWHPLF�FLUFXODWLRQ�DV�D�WUHQG�WR�LQFUHDVH�WKH�
SHULSKHUDO�V\VWROLF�DQG�GLDVWROLF�EORRG�SUHVVXUH��DQG�ORFDO�EORRG�ÀRZ�LQ�WKH�
IRUP�RI�LQFUHDVH�RI�SUHVVXUH�RQ�7&�DQG�0.��WKH�UHGXFWLRQ�LQ�WKH�UDWH�RI�
7&�(�$�DQG�LQFUHDVLQJ�EORRG�ÀRZ�YHORFLW\�DQG�SUHVVXUH�LQGLFDWRUV�RQ�3$�

ɈɐȿɇɄȺ�ɉɈɋɅȿɈɉȿɊȺɐɂɈɇɇɈɃ�ɄɈȽɇɂɌɂȼɇɈɃ�
ȾɂɋɎɍɇɄɐɂɂ�ɍ�ȾȿɌȿɃ
Ⱥ�Ⱦ��ɍɡɚɤɨɜ��Ȼ�ɘ��Ɇɚɦɚɬɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ȼ�ɘ��Ɇɚɦɚɬɨɜ
Ⱥɧɞɢɠɚɧɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɢɧɫɬɢɬɭɬ

ȼɜɟɞɟɧɢɟ�� ɉɪɨɛɥɟɦɚ� ɩɨɜɪɟɠɞɟɧɢɹ� ɐɇɋ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ� ɩɨɞ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɟɣ� �2$�� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ�
ɢɡ� ɚɤɬɭɚɥɶɧɵɯ� ɜ� ɚɧɟɫɬɟɡɢɨɥɨɝɢɢ�� 2$� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɢɱɢɧɨɣ�
ɪɚɡɥɢɱɧɵɯ� ɧɟɪɜɧɨ�ɩɫɢɯɢɱɟɫɤɢɯ� ɪɚɫɫɬɪɨɣɫɬɜ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ�� ɞɟɥɢɪɢɹ� ɢ� ɞɪɭɝɢɯ� ɩɫɢɯɢɱɟɫɤɢɯ� ɧɚɪɭɲɟɧɢɣ�� ɫɭɞɨɪɨɠɧɨɝɨ�
ɫɢɧɞɪɨɦɚ�� ɧɚɪɭɲɟɧɢɣ� ɰɢɤɥɚ� ©ɫɨɧ� ±� ɛɨɞɪɫɬɜɨɜɚɧɢɟª�� ɞɜɢɝɚɬɟɥɶɧɵɯ�
ɪɚɫɫɬɪɨɣɫɬɜ�� ɨɫɬɪɨɣ� ɧɟɣɪɨɫɟɧɫɨɪɧɨɣ� ɬɭɝɨɭɯɨɫɬɢ�� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɣ�
ɝɢɩɟɪɬɟɪɦɢɢ� ɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ� ɤɨɝɧɢɬɢɜɧɨɣ�
ɞɢɫɮɭɧɤɰɢɢ� �ɉɈɄȾ���ȿɠɟɝɨɞɧɨ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ�ɦɢɥɥɢɨɧɵ�ɩɚɰɢɟɧɬɨɜ�
ɪɚɡɥɢɱɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɩɨɞɜɟɪɝɚɸɬɫɹ� ɜɨɡɞɟɣɫɬɜɢɸ� ɨɛɳɟɣ� ɚɧɟɫɬɟɡɢɢ��
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ� ɜɵɩɨɥɧɟɧɢɟ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɩɪɨɰɟɞɭɪ� ɢ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ�� ɉɪɚɤɬɢɱɟɫɤɚɹ� ɡɧɚɱɢɦɨɫɬɶ� ɤɨɧɰɟɩɰɢɢ�
ɉɈɄȾ�ɫɨɫɬɨɢɬ�ɜ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ��ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�
ɢ�ɥɟɱɟɧɢɹ�.3��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±�ɨɩɪɟɞɟɥɟɧɢɟ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɪɚɧɧɟɣ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɣ�ɤɨɝɧɢɬɢɜɧɨɣ�ɞɢɫɮɭɧɤɰɢɢ�
ɭ� ɞɟɬɟɣ�ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ��Ɇɚɬɟɪɢɚɥɵ� ɢ�ɦɟɬɨɞɵ��ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ� ɤɪɢɬɟɪɢɹɦɢ� ɜɤɥɸɱɟɧɢɹ� ɢ� ɢɫɤɥɸɱɟɧɢɹ� ɨɛɫɥɟɞɨɜɚɧɵ� ��� ɞɟɬɟɣ�
ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ��±��� ɥɟɬ�� ɮɢɡɢɱɟɫɤɢɣ� ɫɬɚɬɭɫ� $6$,±$6$,,�� ɫ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɩɚɬɨɥɨɝɢɟɣ��ɜɚɪɢɤɨɰɟɥɟ��ɤɪɢɩɬɨɪɯɢɡɦ��ɩɚɯɨɜɚɹ�ɝɪɵɠɚ��
ɚɩɩɟɧɞɢɰɢɬ��ɉɪɨɜɟɞɟɧɚ�ɫɪɚɜɧɢɬɟɥɶɧɚɹ�ɨɰɟɧɤɚ�ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ�
ɫɬɚɬɭɫɚ�ɜ�ɞɨ��ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɩɟɪɢɨɞɟ�ɭ�ɞɟɬɟɣ��ɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɜ� ɭɫɥɨɜɢɹɯ� ɬɨɬɚɥɶɧɨɣ� ɜɧɭɬɪɢɜɟɧɧɨɣ� ɚɧɟɫɬɟɡɢɢ� ɧɚ� ɨɫɧɨɜɟ� �ɌȼȺ��
ɩɪɨɩɨɮɨɥɚ�ɢ�ɮɟɧɬɚɧɢɥɚ��Ɉɛɴɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɧɟɣɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ�
ɬɟɫɬɢɪɨɜɚɧɢɟ� �ɩɪɨɛɚ�Ȼɭɪɞɨɧɚ�� ɬɟɫɬ�ɢɡ�©���ɫɥɨɜª�ɢ�ɞɪ����Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɢ� ɩɨɥɧɨɣ� ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ� ɝɪɭɩɩ� �ɩɨ� ɜɨɡɪɚɫɬɭ�� ɮɢɡɢɱɟɫɤɨɦɭ�
ɫɬɚɬɭɫɭ�ɢ�ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦ�ɞɚɧɧɵɦ���ɪɚɜɧɨɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�
ɨɩɟɪɚɰɢɢ� ɢ� ɷɤɜɢɩɨɬɟɧɰɢɚɥɶɧɨɣ� ɞɨɡɢɪɨɜɤɟ� ɩɪɟɩɚɪɚɬɨɜ� ɜɵɹɜɥɟɧɨ��
ɱɬɨ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɌȼȺ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɨɩɨɮɨɥɚ� ɢ� ɮɟɧɬɚɧɢɥɚ� ɜ�
ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɭ� ɞɟɬɟɣ� ɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ�
ɪɚɡɜɢɜɚɟɬɫɹ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ� ɤɨɝɧɢɬɢɜɧɚɹ� ɞɢɫɮɭɧɤɰɢɹ� �ɉɈɄȾ���
ɤɨɬɨɪɚɹ� ɛɟɡ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɤɨɪɪɟɤɰɢɢ� ɫɨɯɪɚɧɹɟɬɫɹ� ɜ� ɬɟɱɟɧɢɟ� ��
ɦɟɫ�� ɩɨɫɥɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� �ɤɚɤ� ɦɢɧɢɦɭɦ�� ɜ� ���� ɫɥɭɱɚɟɜ�� ȼɵɜɨɞɵ��
ɌȼȺ� ɧɚ� ɨɫɧɨɜɟ� ɩɪɨɩɨɮɨɥɚ� ɢ� ɮɟɧɬɚɧɢɥɚ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɥɹ�
ɚɧɟɫɬɟɡɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɦɚɥɨɬɪɚɜɦɚɬɢɱɧɵɯ� ɨɩɟɪɚɰɢɣ�
ɫɪɟɞɧɟɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɜ���ɟ�ɫɭɬɤɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ�
ɭ�ɩɪɚɤɬɢɱɟɫɤɢ�ɡɞɨɪɨɜɵɯ�ɞɟɬɟɣ�ɲɤɨɥɶɧɨɝɨ�ɜɨɡɪɚɫɬɚ�ɜ�������ɜɨɡɧɢɤɚɟɬ�
ɉɈɄȾ�
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(67,0$7,21�2)�326723(5$7,9(�&2*1,7,9(�
',6)81&7,21�,1�&+,/'5(1
$�'��8]DNRY��%�<��0DPDWRY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��%�<��0DPDWRY
$QMLDQ�6WDWH�0HGLFDO�8QLYHUVLW\

,QWURGXFWLRQ��7KH�SUREOHP�RI�&16�GDPDJH� DIWHU� VXUJHU\�XQGHU�*HQHUDO�
DQHVWKHVLD��2$��LV�RQH�RI�WKH�DFWXDO�SUREOHPV�LQ�DQHVWKHVLRORJ\��2$�FDQ�
EH� FDXVHG� E\� GLIIHUHQW� QHXURSV\FKLDWULF� GLVRUGHUV� LQ� WKH� SRVWRSHUDWLYH�
SHULRG�� GHOLULXP� DQG� RWKHU� PHQWDO� GLVRUGHUV�� VHL]XUHV�� YLRODWLRQV� RI� WKH�
F\FOH�©WKH�VOHHS±:DNHª��PRYHPHQW�GLVRUGHUV��DFXWH�VHQVRULQHXUDO�KHDULQJ�
ORVV�� PDOLJQDQW� K\SHUWKHUPLD� DQG� LQFOXGLQJ� SRVWRSHUDWLYH� FRJQLWLYH�
G\VIXQFWLRQ� �32&'���(YHU\�\HDU� DURXQG� WKH�ZRUOG��PLOOLRQV�RI� SDWLHQWV�
RI�GLIIHUHQW�DJH�DUH�H[SRVHG�WR�JHQHUDO�DQHVWKHVLD��IRU�LPSOHPHQWDWLRQ�RI�
GLDJQRVWLF�SURFHGXUHV�DQG�VXUJLFDO�LQWHUYHQWLRQV��3UDFWLFDO�VLJQL¿FDQFH�RI�
WKH�FRQFHSW�321'�FRQVLVWV�LQ�WKH�QHFHVVLW\�RI�SUHYHQWLRQ��HDUO\�GLDJQRVLV�
DQG� WUHDWPHQW� RI� .3��$LP�� 3XUSRVH� RI� D� VWXG\� ±� GHWHUPLQDWLRQ� RI� WKH�
DSSHDUDQFH� RI� HDUO\� SRVWRSHUDWLYH� FRJQLWLYH� GLVIXQFWLRQ� LQ� WKH� FKLOGUHQ�
RI�VFKRRO�DJH��0DWHULDOV�DQG�PHWKRGV��,Q�DFFRUGDQFH�ZLWK�WKH�FULWHULD�RI�
VWDUW�DQG�H[FHSWLRQ�DUH�LQVSHFWHG����FKLOGUHQ�RI�VFKRRO�DJH���±���\HDUV��
SK\VLFDO�VWDWXV�$6$,±$6$,,��ZLWK�WKH�VXUJLFDO�SDWKRORJ\��WR�YDULNRWVHOH��
FU\SWRUFKLVP�� LQJXLQDO� UXSWXUH�� DSSHQGLFLWLV�� DUH� FDUULHG� RXW� WKH�
FRPSDUDWLYH�HVWLPDWLRQ�RI�QHXURSV\FKRORJLFDO�VWDWXV� LQ� WKH�VXE��DQG� WKH�
SRVWRSHUDWLYH�SHULRG�LQ�FKLOGUHQ��RSHULURYDQQ\NK�XQGHU�WKH�FRQGLWLRQV�RI�
WRWDO�LQWUDYHQRXV�DQHVWKHVLD�RQ�WKH�EDVLV��79$��RI�SURSRIROD�DQG�SKHQWDQ\O��
WKH�YROXPH�RI�WKH�VWXG\��QHXURSV\FKRORJLFDO�WHVWLQJ��%RXUGRQ¶V�WHVW��WHVW�
IURP�©���ZRUGVª�DQG�RWKHUV���5HVXOWV��:LWK� WKH�FRPSOHWH�FRPSDUDELOLW\�
RI� JURXSV� �DFFRUGLQJ� WR� WKH� DJH�� SK\VLFDO� VWDWXV� DQG� DQWKURSRPHWULF�
GDWD��� RI� HTXDO� GXUDWLRQ� RI� RSHUDWLRQ� DQG� WKH� HTXLSRWHQWLDO� GRVDJH� RI�
SUHSDUDWLRQV�LW�LV�UHYHDOHG��WKDW�ZLWK�WKH�XVH�79$�RQ�WKH�EDVLV�RI�SURSRIROD�
DQG�SKHQWDQ\O�LQ�WKH�HDUO\�SRVWRSHUDWLYH�SHULRG��LQ�WKH�FKLOGUHQ�RI�VFKRRO�
DJH�LV�GHYHORSHG�WKH�SRVWRSHUDWLYH�FRJQLWLYH�GLVIXQFWLRQ��32.'���ZKLFK�
ZLWKRXW�WKH�DSSURSULDWH�FRUUHFWLRQ�UHPDLQV�LQ�WKH�FRXUVH�RI���PRQWKV�DIWHU�
WKH�LQWHUIHUHQFH��DV�WKH�PLQLPXP��LQ�����RI�FDVHV��&RQFOXVLRQ��79$�RQ�
WKH�EDVLV�RI�SURSRIROD�DQG�SKHQWDQ\O�ZLWK�WKH�XVH�IRU�WKH�DQHVWKHVLRORJLFDO�
VXSSRUW� RI� ORZ�WUDXPDWLF� RSHUDWLRQV� RI� OLIH� H[SHFWDQF\� LQWR� WKH� �VW� GD\�
RI�SRVWRSHUDWLYH�SHULRG�LQ�WKH�FOLQLFDOO\�KHDOWK\�FKLOGUHQ�RI�VFKRRO�DJH�LQ�
������DSSHDUV�32.'�

ɎȺɄɌɈɊɕ�ɊɂɋɄȺ�ɊȺɁȼɂɌɂə�ȼɉȿɊȼɕȿ�ȼɈɁɇɂɄȺɘɓȿȽɈ�
ɋȺɏȺɊɇɈȽɈ�ȾɂȺȻȿɌȺ�ɉɈɋɅȿ�ɌɊȺɇɋɉɅȺɇɌȺɐɂɂ�
ɉɈɑɄɂ�ɍ�ȾȿɌȿɃ
Ⱥ�Ɉ��Ƚɚɥɤɢɧɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ɗ�Ʉ�� ɉɟɬɪɨɫɹɧ�� ɤ�ɦ�ɧ�� Ⱥ�Ʌ��
Ɋɭɦɹɧɰɟɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɨɜɪɟɦɟɧɧɚɹ�ɬɪɚɧɫɩɥɚɰɢɹ�ɩɨɱɟɤ�ɞɨɛɢɥɚɫɶ�ɫɭɳɟɫɬɜɟɧɧɵɯ�
ɭɫɩɟɯɨɜ�� ɇɨ�� ɧɟɫɦɨɬɪɹ� ɧɚ� ɷɬɨ� ɩɨɹɜɥɹɸɬɫɹ� ɧɨɜɵɟ� ɩɪɨɛɥɟɦɵ��
ɬɚɤɢɟ� ɤɚɤ� ɩɨɜɵɲɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɠɢɡɧɢ� ɩɟɪɟɫɚɠɟɧɧɨɣ�
ɩɨɱɤɢ�� ɤɚɱɟɫɬɜɚ� ɢ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɠɢɡɧɢ� ɪɟɰɢɩɢɟɧɬɚ�� Ȼɨɥɶɲɨɟ�
ɜɥɢɹɧɢɟ� ɧɚ� ɷɬɢ� ɩɨɤɚɡɚɬɟɥɢ� ɢɦɟɸɬ� ɢɧɮɟɤɰɢɨɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ��
ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� �ɋɋɁ��� ɩɨɫɬɬɪɚɧɫɩɥɚɧɬɚɰɢɨɧɧɨɟ�
ɥɢɦɮɨɩɪɨɥɢɮɟɪɚɬɢɜɧɨɟ� ɡɚɛɨɥɟɜɚɧɢɟ��ȼɚɠɧɵɦ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɋɋɁ�
ɩɨɫɥɟ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɫɬɚɧɨɜɢɬɫɹ� ɜɩɟɪɜɵɟ� ɜɨɡɧɢɤɲɢɣ� ɫɚɯɚɪɧɵɣ�
ɞɢɚɛɟɬ� ɩɨɫɥɟ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɩɨɱɤɢ� �ɋȾɉɌ��� Ɋɚɡɜɢɬɢɟ� ɋȾɉɌ� ɜ�
ɩɟɞɢɚɬɪɢɢ�ɫɜɹɡɚɧɨ�ɫ�ɢɧɬɟɧɫɢɜɧɨɣ�ɬɟɪɚɩɢɟɣ�ɝɥɸɤɨɤɨɪɬɢɤɨɫɬɟɪɨɢɞɚɦɢ�
ɢ�ɢɦɦɭɧɨɞɟɩɪɟɫɫɚɧɬɚɦɢ��Ɍɚɤɪɨɥɢɦɭɫ��ɐɢɤɥɨɫɩɨɪɢɧ�$��ɋɢɪɨɥɢɦɭɫ��
ɜ� ɩɟɪɜɵɟ� �� ɦɟɫ�� ɩɨɫɥɟ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�� ɋɪɟɞɢ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɤɪɢɬɟɪɢɟɜ� ɋȾɉɌ� ɩɪɟɠɞɟ� ɜɫɟɝɨ� ɨɬɦɟɱɚɸɬ� ɫɨɞɟɪɠɚɧɢɟ� ɜ� ɩɥɚɡɦɟ�
ɝɥɸɤɨɡɵ�ɧɚɬɨɳɚɤ�����ɦɦɨɥɶ�ɥ��ɭɪɨɜɟɧɶ�+E$�&�±�������ɋɬɨɢɬ�ɨɬɦɟɬɢɬɶ��
ɱɬɨ�ɩɨɫɥɟɞɧɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ�ɧɢɡɤɭɸ�ɫɩɟɰɢɮɢɱɧɨɫɬɶ�������
ɨɩɪɟɞɟɥɟɧɢɹ�ɭɪɨɜɧɹ�ɝɥɸɤɨɡɵ�ɧɚɬɨɳɚɤ�ɩɪɢ�ɢɧɫɭɥɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ��
ɤɨɬɨɪɚɹ� ɜɫɬɪɟɱɚɟɬɫɹ� ɩɪɢ� ɛɨɥɶɲɢɧɫɬɜɟ� ɋȾɉɌ�� ɚ� ɩɨɜɵɲɟɧɧɵɣ�
ɭɪɨɜɟɧɶ� +E$�&� ±� ɩɨɡɞɧɢɣ� ɫɢɦɩɬɨɦ�� ɉɨɷɬɨɦɭ� ɛɨɥɟɟ� ɜɚɠɧɭɸ� ɪɨɥɶ�
ɢɝɪɚɸɬ� ɮɚɤɬɨɪɵ�� ɜɥɢɹɸɳɢɟ� ɧɚ� ɪɚɡɜɢɬɢɟ� ɋȾɉɌ�� ɩɨɢɫɤ� ɤɨɬɨɪɵɯ�
ɫɟɣɱɚɫ� ɚɤɬɢɜɧɨ� ɜɟɞɟɬɫɹ�� ɇɚɢɛɨɥɟɟ� ɞɨɤɚɡɚɧɧɵɦɢ� ɹɜɥɹɸɬɫɹ� ɜɨɡɪɚɫɬ�
�ɱɟɦ� ɫɬɚɪɲɟ�� ɬɟɦ� ɜɵɲɟ� ɪɢɫɤ��� ɨɬɹɝɨɳɟɧɧɚɹ� ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɶ� ɩɨ�
ɫɚɯɚɪɧɨɦɭ�ɞɢɚɛɟɬɭ��ɋȾ���ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ�ɫɢɧɞɪɨɦ��Ɇɋ���ɧɚɪɭɲɟɧɢɟ�
ɬɨɥɟɪɚɧɬɧɨɫɬɢ�ɤ� ɝɥɸɤɨɡɟ�ɞɨ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�ɢ�ɰɢɬɨɦɟɝɚɥɨɜɢɪɭɫɧɚɹ�
�ɐɆȼ�� ɢɧɮɟɤɰɢɹ�� ɜɢɪɭɫ� ɝɟɩɚɬɢɬɚ� ɋ�� ɝɢɩɨɦɚɝɧɢɟɦɢɹ� ɩɨɫɥɟ�
ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɱɚɫɬɨɬɭ� ɋȾɉɌ� ɭ�
ɞɟɬɟɣ�ɢ�ɮɚɤɬɨɪɵ��ɜɥɢɹɸɳɢɟ�ɧɚ�ɟɝɨ�ɪɚɡɜɢɬɢɟ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɬɪɚɧɩɥɚɧɬɚɰɢɢ� ɩɨɱɤɢ�

ɊȾɄȻ��Ɂɚ�ɩɟɪɢɨɞ���ɥɟɬ������±�����ɝɝ���ɦɵ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ�ɞɚɧɧɵɟ�
���� ɞɟɬɟɣ�� ɤɨɬɨɪɵɦ� ɩɟɪɟɫɚɞɢɥɢ� ɩɨɱɤɭ�� ɂɡ� ��� ɞɟɬɟɣ� ���� ɞ���� ɦ�� ɫ�
ɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ�ɩɨɱɤɢ�ɛɵɥɢ�ɫɮɨɪɦɢɪɨɜɚɧɵ���ɝɪɭɩɩɵ��ɨɩɵɬɧɚɹ��Ɉ��
±�ɫ�ɋȾɉɌ��������ɞɟɬɟɣ��Q ����ɢ�ɤɨɧɬɪɨɥɶɧɚɹ��Ʉ��±�ɛɟɡ�ɋȾɉɌ���������
ɞɟɬɟɣ��Q �����Ɇɵ�ɩɪɨɜɨɞɢɥɢ�ɚɧɚɥɢɡ�ɮɚɤɬɨɪɨɜ��ɜɥɢɹɸɳɢɯ�ɧɚ�ɪɚɡɜɢɬɢɟ�
ɋȾɉɌ�� Ȼɵɥɢ� ɫɨɛɪɚɧɵ� ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɟ� ɞɚɧɧɵɟ� ɨ� ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ�
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ� ɤ� ɋȾ�� Ɇɋ� �ɩɨ� ɪɨɞɫɬɜɟɧɧɢɤɚɦ� �±��ɣ� ɥɢɧɢɢ���
ȼɫɟ� ɞɟɬɢ� ɩɨɫɥɟ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɩɨɱɤɢ� ɩɨɥɭɱɚɥɢ� ɫɨɱɟɬɚɧɧɭɸ�
ɬɟɪɚɩɢɸ�ɦɟɬɢɥɩɪɟɞɧɢɡɨɥɨɧɚ�ɫ�ɫɟɥɟɤɬɢɜɧɵɦɢ�ɢɦɦɭɧɨɞɟɩɪɟɫɫɚɧɬɚɦɢ�
�Ɇɢɤɨɮɟɧɨɥɚɬɚ� ɦɨɮɟɬɢɥ�� Q ��� ���������� ɰɢɤɥɨɫɩɨɪɢɧ� Ⱥ�� Q ���
���������� ɬɚɤɪɨɥɢɦɭɫ�� Q �� ���������� ȼ� ɤɨɦɩɥɟɤɫ� ɩɚɪɚɤɥɢɧɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɯɨɞɢɥɢ� ɈȺɄ�� ɛ�ɯ� ɚɧɚɥɢɡ� ɤɪɨɜɢ� ɫ� ɨɩɪɟɞɟɥɟɧɢɟɦ�
ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɩɥɚɡɦɟ�ɝɥɸɤɨɡɵ�ɧɚɬɨɳɚɤ��ɈȺɆ��ɛ�ɯ�ɚɧɚɥɢɡ�ɦɨɱɢ��ɉɐɊ�
ɧɚ�ɰɢɬɨɦɟɝɚɥɨɜɢɪɭɫ� �ɐɆȼ��ɜ�ɩɟɪɜɵɟ���ɦɟɫ��ɩɨɫɥɟ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ��
ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɫɹ� ɩɪɨɝɪɚɦɦɨɣ� 6WDWLVWLFD� ����� ɜ�
ɢɧɬɟɪɮɟɣɫɟ�:LQGRZV����Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɧɚɥɢɡ�ɱɚɫɬɨɬɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɋȾɉɌ�ɜ�ɩɟɪɜɵɟ���ɦɟɫ��ɭ�ɜɫɟɯ�ɞɟɬɟɣ��ɤɨɬɨɪɵɦ�ɜ�ɨɬɞɟɥɟɧɢɢ�ɜ�ɬɟɱɟɧɢɟ�
�� ɥɟɬ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɩɨɱɤɢ�� ɜɵɹɜɢɥ�� ɱɬɨ� ɭ� ������
�Q ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�����������ɥɟɬ�ɪɚɡɜɢɥɫɹ�ɋȾɉɌ��ȼɨɡɪɚɫɬ�ɞɨɧɨɪɚ�
ɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɧɟ�ɪɚɡɥɢɱɚɥɫɹ�ɦɟɠɞɭ�ɞɜɭɦɹ� ɝɪɭɩɩɚɦɢ�
ɫɨ�ɫɪɟɞɧɢɦ�±������ɝɨɞ��ɉɪɢ�ɷɬɨɦ�ɡɧɚɱɢɦɨɣ�ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�ɋȾɉɌ�
ɢ� ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ� ɞɨɡɚɦɢ� ɩɪɟɩɚɪɚɬɨɜ� ɧɟ� ɨɛɧɚɪɭɠɟɧɨ�� Ⱥɧɚɥɢɡ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɦɟɠɞɭ�ɋȾɉɌ�ɢ�ɥɚɛɨɪɚɬɨɪɧɵɦɢ�ɞɚɧɧɵɦɢ��ɩɨɥɭɱɟɧɧɵɦɢ�
ɩɟɪɟɞ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ�� ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ�� ɱɬɨ� ɩɚɰɢɟɧɬɵ� ɢɡ� Ɉ�
ɝɪɭɩɩɵ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�Ʉ�ɝɪɭɩɩɨɣ�ɢɦɟɥɢ�ɦɟɧɟɟ�ɜɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�
ɯɨɥɟɫɬɟɪɢɧɚ����������ɩɪɨɬɢɜ�����������ɩɪɢ�ɪ ���������ɢ�ɛɨɥɟɟ�ɜɵɫɨɤɢɟ�
±� ɤɪɟɚɬɢɧɢɧɚ� ɜ� ɤɪɨɜɢ� ������������� ɩɪɨɬɢɜ� ���������� ɩɪɢ� ɪ ������
) ��������ɚ�ɬɚɤɠɟ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɱɚɫɬɨɬɵ�ɜɫɬɪɟɱɚɟɦɨɫɬɢ�ɋȾ�ɢ�Ɇɋ�ɜ�
ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɞɚɧɧɵɣ�ɩɪɢɡɧɚɤ�ɜɵɹɜɥɟɧ�ɞɨɫɬɨɜɟɪɧɨ�ɱɚɳɟ�ɜ�Ɉ�ɝɪɭɩɩɟ�
�� �����ɩɪɢ�ɪ ������ɢ�� ������S ��������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���Ɉɞɧɚɤɨ�ɧɚɦɢ�
ɧɟ�ɨɛɧɚɪɭɠɟɧɨ�ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�ɋȾɉɌ�ɢ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɭɪɨɜɧɟɦ�
ɐɆȼ�ɜ�ɩɟɪɜɵɟ���ɦɟɫ��ɩɨɫɥɟ�ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ��ȼɵɜɨɞɵ��ȼɵɹɜɥɟɧɨ��ɱɬɨ�
ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ�ɤ�ɋȾ��Ɇɋ�ɢ�ɬɚɤɢɟ�ɥɚɛɨɪɚɬɨɪɧɵɟ�
ɩɨɤɚɡɚɬɟɥɢ�� ɤɚɤ� ɯɨɥɟɫɬɟɪɢɧ�� ɤɪɟɚɬɢɧɢɧ� ɞɨ� ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ� ɩɨɱɤɢ�
ɜɥɢɹɸɬ�ɧɚ�ɪɚɡɜɢɬɢɟ�ɋȾɉɌ��ɢ��ɤɚɤ�ɫɥɟɞɫɬɜɢɟ��ɢ�ɧɚ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɠɢɡɧɢ�ɬɪɚɧɫɩɥɚɧɬɚɬɚ�ɢ�ɪɟɰɢɩɢɟɧɬɚ�

5,6.�)$&7256�)25�'(9(/230(17�2)�1(:�216(7�
',$%(7(6�$)7(5�.,'1(<�75$163/$17$7,21�$021*�
&+,/'5(1
$�2��*DONLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�.��3HWURV\DQ��&DQG0HG6FL��$��/��
5XP\DQWVHY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��0RGHUQ�UHQDO�WUDQVSODQWDWLRQ�KDV�PDGH�VLJQL¿FDQW�SURJUHVV��
+RZHYHU��LQ�VSLWH�RI�WKLV�IDFW��QHZ�SUREOHPV�WXUQHG�XS�VXFK�DV�LQFUHDVH�RI�OLIH�
GXUDWLRQ�RI�WKH�WUDQVSODQWHG�NLGQH\��WKH�TXDOLW\�DQG�OHQJWK�RI�WKH�UHFLSLHQWCV�
OLIH��*UHDW� LQÀXHQFHV� RQ� WKHVH� LQGLFDWRUV� KDYH� LQIHFWLRXV� FRPSOLFDWLRQV��
FDUGLRYDVFXODU� GLVHDVHV� �&9'��� SRVW�WUDQVSODQW� O\PSKRSUROLIHUDWLYH�
GLVHDVH�� ,PSRUWDQW� ULVN� IDFWRU� IRU� &9'� DIWHU� WUDQVSODQWDWLRQ� EHFRPHV�
QHZO\� RQVHW� GLDEHWHV� DIWHU� NLGQH\� WUDQVSODQWDWLRQ� �12'$7��� 12'$7�
GHYHORSPHQW� LQ� SHGLDWULFV� LV� DVVRFLDWHG� ZLWK� LQWHQVLYH� WKHUDS\� ZLWK�
FRUWLFRVWHURLGV�DQG� LPPXQRVXSSUHVVLYH�DJHQWV� �WDFUROLPXV��F\FORVSRULQH�
$�� 6LUROLPXV�� LQ� WKH� ¿UVW� ��PRQWKV� DIWHU� WUDQVSODQWDWLRQ�� 3ODVPD� OHYHOV�
RI� IDVWLQJ�JOXFRVH�����PPRO�/�� WKH� OHYHO� RI�+E$�&������DUH�SULPDULO\�
PDUNHG�DPRQJ�WKH�GLDJQRVWLF�FULWHULD�RI�12'$7��,W�VKRXOG�EH�QRWHG�WKDW�
UHFHQW�VWXGLHV�KDYH�VKRZQ�ORZ�VSHFL¿FLW\�������RI�JOXFRVH�IDVWLQJ�WHVW�IRU�
LQVXOLQ�UHVLVWDQFH��ZKLFK�RFFXUV�LQ�PRVW�12'$7�FDVHV��DQG�HOHYDWHG�OHYHO�
RI�+E$�&�LV�D�ODWH�V\PSWRP��7KHUHIRUH��D�PRUH�LPSRUWDQW�UROH�LV�SOD\HG�
E\�DIIHFWLQJ�WKH�GHYHORSPHQW�RI�12'$7�IDFWRUV�ZKLFK�DUH�QRZ�DFWLYHO\�
VHDUFKHG��7KH�PRVW�SURYHQ�DUH�DJH��WKH�ROGHU��WKH�KLJKHU�WKH�ULVN���IDPLO\�
KLVWRU\� RI� GLDEHWHV�PHOOLWXV� �'0���PHWDEROLF� V\QGURPH� �06��� LPSDLUHG�
JOXFRVH� WROHUDQFH� EHIRUH� WUDQVSODQWDWLRQ� DQG� F\WRPHJDORYLUXV� �&09��
LQIHFWLRQ��KHSDWLWLV�&�YLUXV��K\SRPDJQHVDHPLD�DIWHU�WUDQVSODQWDWLRQ��$LP��
7R�GHWHUPLQH� WKH� IUHTXHQF\�RI�12'$7�DPRQJ� FKLOGUHQ� DQG� WKH� IDFWRUV�
ZKLFK�LQÀXHQFH�LWV�GHYHORSPHQW��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�WKH�GHSDUWPHQW�RI�NLGQH\�WUDQVSODQWDWLRQ�DW�WKH�5'.%�KRVSLWDO��
'XULQJ�WKH�SHULRG�RI���\HDUV������±������ZH�ZHUH�DQDO\]LQJ�WKH�GDWD�RI�
����FKLOGUHQ�ZKR�KDG�EHHQ�WUDQVSODQWHG�D�NLGQH\��2XW�RI�WKH����FKLOGUHQ�����
J����E��ZLWK�NLGQH\�WUDQVSODQWDWLRQ�ZHUH�IRUPHG�WZR�JURXSV��H[SHULPHQWDO�
2� ±�ZLWK� 12'$7� ������� RI� FKLOGUHQ� �Q ���� DQG� FRQWURO� .� ±�ZLWKRXW�
12'$7���������RI�FKLOGUHQ��Q �����:H�DQDO\]HG�WKH�IDFWRUV�ZKLFK�DIIHFW�
WKH�GHYHORSPHQW�RI�WKH�02'$7��7KH�IDPLO\�KLVWRU\�GDWD�ZDV�FROOHFWHG�RQ�
D�KHUHGLWDU\�SUHGLVSRVLWLRQ�WR�'0��06��MXGJLQJ�E\��±��GHJUHH�UHODWLYHV���
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$OO� FKLOGUHQ� DIWHU� UHQDO� WUDQVSODQWDWLRQ� UHFHLYHG� FRPELQDWLRQ� WKHUDS\� RI�
PHWK\OSUHGQLVRORQH�ZLWK� VHOHFWLYH� LPPXQRVXSSUHVVDQWV� �P\FRSKHQRODWH�
PRIHWLO��Q �������������F\FORVSRULQ�$��Q �������������WDFUROLPXV��Q ��
���������� 7KH� FRPSOH[� RI� SDUDFOLQLFDO� VWXG\� LQFOXGHG� JHQHUDO� DQDO\VLV�
RI� EORRG�� ELRFKHPLFDO� EORRG� DQDO\VLV� ZLWK� WKH� EORRG� SODVPD� OHYHO� RI�
IDVWLQJ�JOXFRVH��JHQHUDO�XULQH�DQDO\VLV��ELRFKHPLFDO�XULQH�DQDO\VLV��3&5�
IRU� F\WRPHJDORYLUXV� �&09�� LQ� WKH� ¿UVW� �� PRQWKV� DIWHU� WUDQVSODQWDWLRQ��
6WDWLVWLFDO� DQDO\VLV�ZDV� SHUIRUPHG� LQ� WKH� SURJUDP�6WDWLVWLFD� ����� LQ� WKH�
LQWHUIDFH�RI�:LQGRZV����5HVXOWV��$QDO\VLV�RI�WKH�LQFLGHQFH�RI�12'$7�LQ�
WKH�¿UVW���PRQWKV�IRU�DOO�WKH�FKLOGUHQ�ZKR�KDG�WKHLU�NLGQH\�WUDQVSODQWHG�LQ�
WKH�GHSDUWPHQW�GXULQJ���\HDUV�KDV�UHYHDOHG�WKDW��������Q ����RI�FKLOGUHQ�
DJHG�����������\HDUV�KDG�GHYHORSHG�12'$7��$JH�RI� WUDQVSODQW�GRQRUV�
ZHUH�QRW�VWDWLVWLFDOO\�GLIIHUHQW�EHWZHHQ�WKH�WZR�JURXSV�ZLWK�DQ�DYHUDJH�DJH�
�����\HDUV��$W�WKH�VDPH�WLPH�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�UHODWLYH�GUXJ�
GRVHV�DQG�12'$7�ZHUH�QRW�IRXQG��$QDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�
12'$7�DQG� ODERUDWRU\� GDWD�ZKLFK�ZDV� REWDLQHG� EHIRUH� WUDQVSODQWDWLRQ�
KDV� GHPRQVWUDWHG� WKDW� SDWLHQWV� IURP�2� JURXS� FRPSDUHG� WR� WKH�.� JURXS�
KDG�ORZHU�FKROHVWHURO�OHYHO����������YV�����������DW�S ��������DQG�KLJKHU�
VHUXP� FUHDWLQLQH� OHYHO� ������������� YV� ���������� DW� S ������ ) �������
DV�ZHOO�DV�WKH�GHWHUPLQDWLRQ�RI�WKH�LQFLGHQFH�RI�GLDEHWHV�PHOOLWXV�DQG�06�
LQ� ERWK� JURXSV� VKRZHG� WKH� JLYHQ� IHDWXUH� VLJQL¿FDQWO\�PRUH� RIWHQ� LQ�2�
JURXS��� �����IRU�S ������DQG�� ������S �������UHVSHFWLYHO\���+RZHYHU��
ZH� KDYH� IRXQG� QR� FRUUHODWLRQ� EHWZHHQ� WKH� 12'$7� DQG� WKH� PD[LPXP�
OHYHO� RI�&09� LQ� WKH�¿UVW� ��PRQWKV� DIWHU� WUDQVSODQWDWLRQ��&RQFOXVLRQ�� ,W�
ZDV� UHYHDOHG� WKDW� D� JHQHWLF�SUHGLVSRVLWLRQ� WR�GLDEHWHV�PHOOLWXV��06�DQG�
ODERUDWRU\�SDUDPHWHUV�VXFK�DV�FKROHVWHURO��FUHDWLQLQH�OHYHOV�EHIRUH�NLGQH\�
WUDQVSODQWDWLRQ�DIIHFW�WKH�GHYHORSPHQW�RI�12'$7��DQG�DV�D�UHVXOW��WKH�OLIH�
H[SHFWDQF\�RI�WKH�JUDIW�DQG�WKH�UHFLSLHQW�
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ɇȺɊɍɒȿɇɂɃ�ɍ�ȾȿɌȿɃ�ɋ�ɈɀɂɊȿɇɂȿɆ
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɇ�ȼ��Ȼɨɥɨɬɨɜɚ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɠɢɪɟɧɢɟ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɫɚɦɵɯ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�ɯɪɨɧɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�ɜ�ɦɢɪɟ��ȼɟɞɭɳɚɹ�ɪɨɥɶ�
ɜ� ɪɚɡɜɢɬɢɢ� ɨɠɢɪɟɧɢɹ� ɩɪɢɧɚɞɥɟɠɢɬ� ɧɚɪɭɲɟɧɢɹɦ� ɜɡɚɢɦɨɫɜɹɡɟɣ� ɜ�
ɫɢɫɬɟɦɟ� ɪɟɝɭɥɹɰɢɢ� ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ� ɝɨɦɟɨɫɬɚɡɚ�� ɝɞɟ� ɰɟɧɬɪɚɥɶɧɵɦ�
ɢɧɬɟɝɪɢɪɭɸɳɢɦ� ɨɪɝɚɧɨɦ� ɹɜɥɹɟɬɫɹ� ɝɢɩɨɬɚɥɚɦɭɫ� ɢ� ɩɨɞɤɨɪɤɨɜɵɟ�
ɰɟɧɬɪɵ�� ɚ� ɨɞɧɢɦ�ɢɡ�ɨɫɧɨɜɧɵɯ� ɷɮɮɟɤɬɨɪɧɵɯ� ɡɜɟɧɶɟɜ�±� ɜɟɝɟɬɚɬɢɜɧɚɹ�
ɧɟɪɜɧɚɹ� ɫɢɫɬɟɦɚ�� ɉɨ� ɦɧɟɧɢɸ� Ⱥ�Ɇ�� ȼɟɣɧɚ�� ɫɭɳɟɫɬɜɭɟɬ� ɬɟɫɧɚɹ�
ɜɡɚɢɦɨɫɜɹɡɶ� ɩɫɢɯɢɱɟɫɤɢɯ�� ɷɦɨɰɢɨɧɚɥɶɧɵɯ� ɢ� ɜɟɝɟɬɚɬɢɜɧɵɯ�
ɩɪɨɰɟɫɫɨɜ�� ɉɪɢ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɦ� ɩɟɪɟɧɚɩɪɹɠɟɧɢɢ� ɧɨɪɦɚɥɶɧɵɟ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɪɟɚɤɰɢɢ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ��
ɜɵɫɬɭɩɚɸɳɢɟ� ɜ� ɪɨɥɢ� ɜɟɝɟɬɚɬɢɜɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɢ� ɷɦɨɰɢɣ�� ɬɪɚɧɫɮɨɪɦɢɪɭɸɬɫɹ� ɜ� ɜɟɝɟɬɚɬɢɜɧɵɟ� ɧɚɪɭɲɟɧɢɹ� ɜ� ɜɢɞɟ�
ɩɨɜɵɲɟɧɢɹ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɞɚɜɥɟɧɢɹ�� ɫɧɢɠɟɧɢɹ� ɨɛɳɟɣ� ɚɤɬɢɜɧɨɫɬɢ��
ɩɨɹɜɥɟɧɢɹ� ɱɭɜɫɬɜɚ� ɚɩɚɬɢɢ�� ɞɟɩɪɟɫɫɢɜɧɨɫɬɢ�� ɢɩɨɯɨɧɞɪɢɱɟɫɤɢɯ�
ɫɨɫɬɨɹɧɢɣ�� Ʌɟɱɟɧɢɟ� ɨɠɢɪɟɧɢɹ� ɭ� ɞɟɬɟɣ� ɹɜɥɹɟɬɫɹ� ɬɪɭɞɧɨɣ� ɡɚɞɚɱɟɣ� ɜ�
ɫɜɹɡɢ� ɫ� ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ� ɬɟɪɚɩɢɢ�
ɢɡ�ɡɚ�ɜɨɡɪɚɫɬɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ��ɧɚɥɢɱɢɹ�ɩɨɛɨɱɧɵɯ�ɷɮɮɟɤɬɨɜ��ɇɚɪɹɞɭ�
ɫ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɫɧɢɠɟɧɢɹ� ɦɚɫɫɵ� ɬɟɥɚ�� ɤɨɬɨɪɚɹ� ɞɨɫɬɢɝɚɟɬɫɹ�� ɤɚɤ�
ɩɪɚɜɢɥɨ�� ɡɚ� ɫɱɟɬ� ɭɦɟɧɶɲɟɧɢɹ� ɤɚɥɨɪɢɣɧɨɫɬɢ� ɩɢɳɢ� ɢ� ɭɜɟɥɢɱɟɧɢɹ�
ɮɢɡɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ�� ɩɚɰɢɟɧɬɚɦ� ɧɟɨɛɯɨɞɢɦɚ� ɤɨɪɪɟɤɰɢɹ�
ɜɟɝɟɬɚɬɢɜɧɨɝɨ� ɢ�� ɤɚɤ� ɫɥɟɞɫɬɜɢɟ�� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɨɝɨ� ɫɬɚɬɭɫɚ��
ȼ� ɩɨɫɥɟɞɧɢɟ� ɝɨɞɵ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɧɟɦɟɞɢɤɚɦɟɧɬɨɡɧɵɟ�
ɦɟɬɨɞɵ� ɥɟɱɟɧɢɹ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɦɚɝɧɢɬɧɨɣ�
ɫɢɦɩɚɬɨɤɨɪɪɟɤɰɢɢ� ɜ� ɥɟɱɟɧɢɢ� ɩɫɢɯɨɜɟɝɟɬɚɬɢɜɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ɭ�
ɞɟɬɟɣ� ɫ� ɨɠɢɪɟɧɢɟɦ��Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧɨ� ɤɨɦɩɥɟɤɫɧɨɟ�
ɤɥɢɧɢɤɨ�ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ��� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ�
��±��� ɥɟɬ� ɫ� ɨɠɢɪɟɧɢɟɦ�� ɚ� ɬɚɤɠɟ� ɨɰɟɧɟɧ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɣ�
ɫɬɚɬɭɫ� ɩɪɢ� ɩɨɦɨɳɢ� ɦɟɬɨɞɢɤ� ©Ⱥɜɬɨɩɨɪɬɪɟɬª� ɢ� ©ȼɵɹɜɥɟɧɢɟ� ɭɪɨɜɧɹ�
ɬɪɟɜɨɠɧɨɫɬɢ� ɭ� ɞɟɬɟɣª�� ɫɨɫɬɨɹɧɢɟ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�
ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɤɚɪɞɢɨɢɧɬɟɪɜɚɥɨɝɪɚɮɢɢ�� Ⱦɟɬɢ� ɫ� ɨɠɢɪɟɧɢɟɦ� ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɨɫɧɨɜɧɭɸ��Q �����ɩɨɥɭɱɚɜɲɭɸ�ɦɚɝɧɢɬɧɭɸ�
ɫɢɦɩɚɬɨɤɨɪɪɟɤɰɢɸ�� ɡɚɤɥɸɱɚɜɲɭɸɫɹ� ɜ� ɜɨɡɞɟɣɫɬɜɢɢ� ɧɚ� ɜɟɪɯɧɢɟ�
ɲɟɣɧɵɟ� ɝɚɧɝɥɢɢ� ɫɢɦɩɚɬɢɱɟɫɤɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɷɥɟɤɬɪɢɱɟɫɤɢɦ�
ɬɨɤɨɦ�� ɧɚɜɟɞɟɧɧɵɦ� ɪɟɜɟɪɫɢɜɧɵɦ� ɩɟɪɟɦɟɧɧɵɦ� ɛɟɝɭɳɢɦ�ɦɚɝɧɢɬɧɵɦ�
ɩɨɥɟɦ��ɢ�ɤɨɧɬɪɨɥɶɧɭɸ��Q �����ɧɟ�ɩɨɥɭɱɚɜɲɢɟ�ɮɢɡɢɨɩɪɨɰɟɞɭɪɵ��ȼɫɟ�
ɞɟɬɢ�ɩɨɥɭɱɚɥɢ�ɝɢɩɨɤɚɥɨɪɢɣɧɨɟ�ɩɢɬɚɧɢɟ�ɢ�ɩɪɨɲɥɢ�ɨɛɭɱɟɧɢɟ�ɜ�ɲɤɨɥɟ�
ɭɩɪɚɜɥɟɧɢɹ�ɜɟɫɨɦ��Ɋɟɡɭɥɶɬɚɬɵ��ɑɟɪɟɡ���ɦɟɫ��ɜ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɟ�ɭ�����
ɞɟɬɟɣ� ɭɥɭɱɲɢɥɚɫɶ� ɞɟɹɬɟɥɶɧɨɫɬɶ� ɜɟɝɟɬɚɬɢɜɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɭ�

����ɩɚɰɢɟɧɬɨɜ�ɧɨɪɦɚɥɢɡɨɜɚɥɨɫɶ�ɚɪɬɟɪɢɚɥɶɧɨɟ�ɞɚɜɥɟɧɢɟ��ɭ�����ɞɟɬɟɣ�
ɭɦɟɧɶɲɢɥɫɹ� ɚɩɩɟɬɢɬ��ɂɆɌ�ɫɧɢɡɢɥɫɹ�ɧɚ� ������� ɭɦɟɧɶɲɢɥɨɫɶ�ɱɢɫɥɨ�
ɞɟɬɟɣ�ɫ�ɜɵɫɨɤɢɦ�ɭɪɨɜɧɟɦ�ɬɪɟɜɨɠɧɨɫɬɢ��ɚɝɪɟɫɫɢɜɧɨɫɬɢ��ɧɟɞɨɜɟɪɢɹ�ɤ�
ɫɟɛɟ�� ȼ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ɞɨɫɬɨɜɟɪɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜɟɝɟɬɚɬɢɜɧɨɝɨ�
ɢ� ɩɫɢɯɢɱɟɫɤɨɝɨ� ɫɬɚɬɭɫɚ� ɜɵɹɜɥɟɧɨ� ɧɟ� ɛɵɥɨ�� ɂɆɌ� ɫɧɢɡɢɥɫɹ� ɬɨɥɶɤɨ�
ɧɚ� ���� ȼɵɜɨɞɵ�� Ⱦɨɤɚɡɚɧɚ� ɜɵɫɨɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɦɚɝɧɢɬɧɨɣ�
ɫɢɦɩɚɬɨɤɨɪɪɟɤɰɢɢ�� ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɟɟ� ɜ� ɩɪɨɝɪɚɦɦɟ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�ɞɟɬɟɣ�ɫ�ɨɠɢɪɟɧɢɟɦ�
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,QWURGXFWLRQ�� 1RZDGD\V� REHVLW\� LV� RQH� RI� WKH� PRVW� FRPPRQ� FKURQLF�
GLVRUGHUV�WKURXJKRXW�WKH�ZRUOG��7KH�PDLQ�ULVN�IDFWRU�RI�REHVLW\�LV�FRQFHUQHG�
ZLWK� WKH� GLVRUGHUV� LQ� WKH� V\VWHP� RI� UHJXODWLRQ� RI� HQHUJ\� KRPHRVWDVLV��
7KH� K\SRWKDODPXV� DQG� WKH� VXEFRUWLFDO� FHQWHU� DUH� FHQWUDO� LQWHJUDWLQJ�
RUJDQV�LQ�WKLV�V\VWHP�DQG�WKH�YHJHWDWLYH�QHUYRXV�V\VWHP�LV�RQH�RI�WKH�PDLQ�
HIIHFWLYH�FRPSRQHQWV��%\�$�0��9HLQ�WKHUH�LV�D�FORVH�FRQQHFWLRQ�EHWZHHQ�
SV\FKRORJLFDO�� HPRWLRQDO� DQG� YHJHWDWLYH� SURFHVVHV�� ,Q� SV\FKRHPRWLRQDO�
RYHUVWUDLQLQJ�QRUPDO�SK\VLRORJLFDO�UHDFWLRQV�RI�YHJHWDWLYH�QHUYRXV�V\VWHP�
EHFRPH� UHVSRQVLEOH� IRU� YHJHWDWLYH� SURYLVLRQ� RI� DFWLYLW\� DQG� HPRWLRQV��
7KHUHIRUH�WKHVH�UHDFWLRQV�WUDQVIRUP�LQWR�WKH�YHJHWDWLYH�GLVRUGHUV�UHVXOWLQJ�
LQ�LQFUHDVHG�DUWHULDO�EORRG�SUHVVXUH��K\SRDFWLYLW\��DSDWKHWLF�VWDWH��GHSUHVVLRQ�
DQG�K\SRFKRQGULD��7KH� WUHDWPHQW�RI� FKLOGUHQ�ZLWK�REHVLW\� LV� FRQVLGHUHG�
DV� D� GLI¿FXOW� WDVN� EHFDXVH� RI� LPSRVVLEOH� PHGLFLQDO� WKHUDS\� FDXVHG� E\�
DJH�IDFWRUV�DQG� WKH�SUHVHQFH�RI�VLGH±HIIHFWV��1HFHVVLW\�RI�ZHLJKW� ORVV� LV�
UHDFKHG�E\� ORZ�IDW�GLHW�DQG�UHJXODU�H[HUFLVHV��$V�ZHOO�DV� ORVV�RI�ZHLJKW�
SDWLHQWV� DUH� QHHGHG� WKH� FRUUHFWLRQ� RI� YHJHWDWLYH� DQG� SV\FKRHPRWLRQDO�
VWDWXV��1RQPHGLFLQDO�PHWKRGV�RI� WUHDWPHQW�DUH�FXUUHQWO\�XVHG�HVSHFLDOO\�
SK\VLRWKHUDSHXWLF�PHWKRGV��ȺLP��,V�WR�VWXG\�WKH�DSSOLFDWLRQ�RI�PDJQHWLF�
V\PSDWRFRUUHFWLRQ� LQ� WKH� WUHDWPHQW� RI� SV\FKRYHJHWDWLYH� GLVRUGHUV� LQ�
FKLOGUHQ� ZLWK� REHVLW\�� 0DWHULDO� DQG� PHWKRGV�� 7KH� FRPSOH[� FOLQLFDO�
LQVWUXPHQWDO�LQYHVWLJDWLRQ�KDV�EHHQ�SHUIRUPHG�LQ����FKLOGUHQ�ZLWK�REHVLW\�
DJHG�IURP����WLOO����\HDUV��7KH�SV\FKRHPRWLRQDO�VWDWXV�ZLWK�WKH�KHOS�RI�
PHWKRGV�RI�©6HOI�SRUWUDLWª�DQG�©$Q[LHW\�WHVW�LQ�FKLOGUHQª�DQG�WKH�VWDWH�RI�
YHJHWDWLYH� QHUYRXV� V\VWHP� E\� WKH� UHVXOWV� RI� FDUGLRLQWHUYDORJUDSK\� KDYH�
EHHQ�UHYHDOHG��&KLOGUHQ�ZLWK�REHVLW\�KDYH�EHHQ�GLYLGHG�LQWR�WZR�JURXSV��
WKH�PDLQ�JURXS��Q ����DQG�WKH�FRQWURO�JURXS��Q �����&KLOGUHQ�RI�WKH�PDLQ�
JURXS�KDYH�EHHQ�WUHDWHG�E\�WKH�PDJQHWLF�V\PSDWRFRUUHFWLRQ�HIIHFWLQJ�WKH�
XSSHU�FHUYLFDO�JDQJOLD�RI�V\PSDWKHWLF�QHUYRXV�V\VWHP�E\�WKH�HOHFWULF�FXUUHQW�
RI�UHYHUVLEOH�DOWHUQDWLQJ�PDJQHWLF�¿HOG��&KLOGUHQ�RI�WKH�FRQWURO�JURXS�KDYH�
QRW�UHDFKHG�SK\VLRWKHUDS\�SURFHGXUHV��$OO�WKH�FKLOGUHQ�KDYH�IROORZHG�WKH�
ORZ�IDW�GLHW�DQG�KDYH�WDNHQ�WKH�FRXUVHV�RI�ZHLJKW�FRQWURO��5HVXOWV��'XULQJ�
WKH� SHULRG� RI� RQH�PRQWK� ���� RI� FKLOGUHQ� RI� WKH�PDLQ� JURXS� LPSURYHG�
WKH� IXQFWLRQLQJ� RI� YHJHWDWLYH� QHUYRXV� V\VWHP�� DUWHULDO� EORRG� SUHVVXUH�
QRUPDOL]HG�LQ�����RI�FKLOGUHQ��LQ�����RI�SDWLHQWV�DSSHWLWH�GHFUHDVHG��ERG\�
PDVV� LQGH[� �%0,�� EHFDPH� ORZHU� LQ� ������ RI� FKLOGUHQ��7KH� QXPEHU� RI�
FKLOGUHQ�ZLWK�KLJK�OHYHO�RI�DQ[LHW\��DJJUHVVLYHQHVV�DQG�QRQ�FRQ¿GHQFH�KDV�
GHFUHDVHG��7KH�FKDQJHV�LQ�WKH�YHJHWDWLYH�DQG�SV\FKRORJLFDO�VWDWXV�KDYH�QRW�
EHHQ�UHYHDOHG�LQ�WKH�FRQWURO�JURXS��%RG\�PDVV�LQGH[��%0,��GHFUHDVHG�LQ�
����&RQFOXVLRQV��,W�KDV�EHHQ�SURYHG�WKDW�PDJQHWLF�V\PSDWRFRUUHFWLRQ�LV�D�
KLJKO\�HI¿FLHQW�PHWKRG�ZKLFK�PD\�EH�UHFRPPHQGHG�IRU�WKH�UHKDELOLWDWLRQ�
RI�FKLOGUHQ�ZLWK�REHVLW\�

ɎȺɄɌɈɊɕ�ɊɂɋɄȺ�ȼ�ɎɈɊɆɂɊɈȼȺɇɂɂ�ɆɂɇɂɆȺɅɖɇɈɃ�
ɆɈɁȽɈȼɈɃ�ȾɂɋɎɍɇɄɐɂɂ�ɍ�ȾȿɌȿɃ�ȾɈɒɄɈɅɖɇɈȽɈ�
ȼɈɁɊȺɋɌȺ
Ⱦ�Ȼ��Ɇɢɪɫɚɢɞɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�Ⱥ��Ɇɢɪɫɚɢɞɨɜɚ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɛɥɟɦɵ� ɪɚɧɧɟɝɨ� ɜɵɹɜɥɟɧɢɹ� ɢ� ɦɟɞɢɤɨ�
ɫɨɰɢɚɥɶɧɚɹ� ɪɟɚɛɢɥɢɬɚɰɢɹ� ɞɟɬɟɣ� ɫ� ɆɆȾ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɫ�
ɧɚɪɭɲɟɧɢɹɦɢ� ɜ� ɪɚɡɜɢɬɢɢ� ɨɛɭɫɥɨɜɥɟɧɚ� ɧɚɪɚɫɬɚɸɳɢɦ� ɭɯɭɞɲɟɧɢɟɦ�
ɫɨɫɬɨɹɧɢɹ� ɧɟɪɜɧɨ�ɩɫɢɯɢɱɟɫɤɨɝɨ� ɡɞɨɪɨɜɶɹ� ɞɟɬɟɣ�� ɜ� ɬɨɦ� ɱɢɫɥɟ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɱɚɫɬɨɬɵ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ� ɢ� ɪɟɱɟɜɵɯ� ɨɬɤɥɨɧɟɧɢɣ��
ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɜɚɠɧɚ� ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɢɦɩɬɨɦɨɜ�
ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ�ɆɆȾ�� ɤɨɬɨɪɚɹ� ɦɢɧɢɦɚɥɶɧɚ� ɥɢɲɶ� ɩɨɬɨɦɭ�� ɱɬɨ� ɦɚɥɨ�
ɡɚɦɟɬɧɚ��ɚ�ɜ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɟɪɶɟɡɧɭɸ�ɫɨɰɢɚɥɶɧɭɸ�
ɩɪɨɛɥɟɦɭ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ±� ɜɵɹɜɢɬɶ�ɮɚɤɬɨɪɵ�ɪɢɫɤɚ�� ɜɥɢɹɸɳɢɟ�
ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɆɆȾ� ɭ� ɞɟɬɟɣ� ɦɥɚɞɲɟɝɨ� ɞɨɲɤɨɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ��
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Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɟɧɵ����ɛɨɥɶɧɵɯ�ɫ�ɆɆȾ�
���� ɦɚɥɶɱɢɤɨɜ� ɢ� ��� ɞɟɜɨɱɟɤ�� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� �� ɥɟɬ�� Ʉɨɧɬɪɨɥɶɧɚ�
ɝɪɭɩɩɚ� ±� ��� ɡɞɨɪɨɜɵɯ� ɞɟɬɟɣ�� Ⱦɟɬɢ� ɫ� ɆɆȾ� ɛɵɥɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ��
ɝɪɭɩɩɵ�� ɫ� ɫɢɧɞɪɨɦɚɦɢ� ɞɟɮɢɰɢɬɚ� ɜɧɢɦɚɧɢɹ� ɢ� ɝɢɩɟɪɚɤɬɢɜɧɨɫɬɢ�
���� ɞɟɬɟɣ�� ɢ� ɫ� ɪɟɱɟɜɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ���� ɞɟɬɟɣ��� ȼɫɟɦ� ɞɟɬɹɦ�
ɩɪɨɜɟɞɟɧɵ� ɤɥɢɧɢɤɨ�ɚɧɚɦɧɟɫɬɢɱɟɫɤɨɟ� ɢ� ɧɟɣɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� �ɄɗɗȽ�� ɍɁȾȽɐɋ�� ɗɅɉȾ��� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ� ɢɡɭɱɟɧɢɢ�
ɩɪɟ�� ɢ� ɩɟɪɢɧɚɬɚɥɶɧɨɝɨ� ɚɧɚɦɧɟɡɚ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɮɚɤɬɨɪɵ� ɛɵɥɢ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɭ������������ɞɟɬɟɣ��ɉɨ�ɱɚɫɬɨɬɟ�ɨɧɢ�ɪɚɫɩɪɟɞɟɥɹɥɢɫɶ�
ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɚɧɟɦɢɹ� ɦɚɬɟɪɢ� ɩɪɢ� ɛɟɪɟɦɟɧɧɨɫɬɢ� �������
ɬɨɤɫɢɤɨɡ� ������� ɪɨɞɵ� ɫɨ� ɫɬɢɦɭɥɹɰɢɟɣ� ������� ɭɝɪɨɡɚ� ɩɪɟɪɵɜɚɧɢɹ�
ɛɟɪɟɦɟɧɧɨɫɬɢ� ��������� ɱɚɫɬɵɟ� ɪɟɫɩɢɪɚɬɨɪɧɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɦɚɬɟɪɢ�
ɩɪɢ�ɛɟɪɟɦɟɧɧɨɫɬɢ����������ɨɛɜɢɬɢɟ�ɩɭɩɨɜɢɧɵ��������ɫɬɪɟɦɢɬɟɥɶɧɵɟ�
ɪɨɞɵ� ������� ɝɟɫɬɨɡ� ��������ɤɪɭɩɧɚɹ� �ɛɨɥɟɟ���ɤɝ��ɦɚɫɫɚ�ɬɟɥɚ�ɪɟɛɟɧɤɚ�
ɩɪɢ� ɪɨɠɞɟɧɢɢ� �������� ɯɪɨɧɢɱɟɫɤɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɦɚɬɟɪɢ� ��������
ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɨɬɯɨɠɞɟɧɢɟ� ɨɤɨɥɨɩɥɨɞɧɵɯ� ɜɨɞ� �������� ɤɟɫɚɪɟɜɨ�
ɫɟɱɟɧɢɟ� �������� ɩɪɢɦɟɧɟɧɢɟ� ɜɚɤɭɭɦ�ɷɤɫɬɪɚɤɬɨɪɚ� �������� ɧɚɥɨɠɟɧɢɟ�
ɳɢɩɰɨɜ� ������ ɝɪɭɩɩɚ� ɧɟɫɨɜɦɟɫɬɢɦɨɫɬɢ� ɩɨ� ɪɟɡɭɫ�ɮɚɤɬɨɪɭ� ��������
ɪɨɞɨɜɚɹ�ɬɪɚɜɦɚ����������ɂɡɭɱɟɧɢɟ�ɚɧɚɦɧɟɡɚ�ɦɚɬɟɪɟɣ�ɡɞɨɪɨɜɨɣ�ɝɪɭɩɩɵ�
ɜɵɹɜɢɥɨ�ɚɧɟɦɢɸ��������ɬɨɤɫɢɤɨɡɵ��������ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ�ɪɨɞɵ�������
ɭɝɪɨɡɭ� ɩɪɟɪɵɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ������� ɝɟɫɬɨɡɵ� �������� ɪɨɞɨɜɭɸ�
ɬɪɚɜɦɭ� ������� ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ� ɪɨɞɵ� ������ ɱɚɫɬɵɟ� ɪɟɫɩɢɪɚɬɨɪɧɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ� ɦɚɬɟɪɢ� �������� ɤɪɭɩɧɭɸ� ɦɚɫɫɭ� ɪɟɛɟɧɤɚ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�
��������ɆɆȾ�ɩɪɨɹɜɥɹɥɨɫɶ�ɭ�ɞɟɬɟɣ��ɦɚɬɟɪɢ�ɤɨɬɨɪɵɯ�ɢɦɟɥɢ�ɧɟɫɤɨɥɶɤɨ�
ɮɚɤɬɨɪɨɜ�ɪɢɫɤɚ��ɬɚɤɢɯ��ɤɚɤ��ɧɚɩɪɢɦɟɪ��ɚɧɟɦɢɹ�ɫ�ɤɟɫɚɪɟɜɵɦ�ɫɟɱɟɧɢɟɦ�
ɢɥɢ�ɷɤɫɬɪɚɝɟɧɢɬɚɥɶɧɚɹ�ɩɚɬɨɥɨɝɢɹ�ɫ�ɪɨɞɨɜɨɣ�ɬɪɚɜɦɨɣ��ɢ�ɬ�ɞ��ȼɵɜɨɞɵ��
Ⱥɧɚɥɢɡɢɪɭɹ� ɩɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ�� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɡɚɤɥɸɱɟɧɢɟ�� ɱɬɨ�
ɜ� ɪɚɡɜɢɬɢɢ� ɦɢɧɢɦɚɥɶɧɨɣ� ɦɨɡɝɨɜɨɣ� ɞɢɫɮɭɧɤɰɢɢ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɧɟ�
ɤɚɤɨɣ� ɥɢɛɨ� ɟɞɢɧɵɣ� ɮɚɤɬɨɪ� ɪɢɫɤɚ�� ɚ� ɫɨɱɟɬɚɧɢɟ�� ɧɚ� ɱɟɦ� ɧɟɨɛɯɨɞɢɦɨ�
ɚɤɰɟɧɬɢɪɨɜɚɬɶ�ɜɧɢɦɚɧɢɟ�ɜɪɚɱɟɣ�ɚɤɭɲɟɪɨɜ�ɝɢɧɟɤɨɥɨɝɨɜ��ɧɟɨɧɚɬɨɥɨɝɨɜ�
ɢ�ɩɟɞɢɚɬɪɨɜ�ɜ�ɜɟɞɟɧɢɢ�ɛɨɥɶɧɵɯ�ɫ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�
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,QWURGXFWLRQ��7KH�VLJQL¿FDQFH�RI� WKH�SUREOHP�RI�HDUO\� LGHQWL¿FDWLRQ�DQG�
PHGLFR�VRFLDO� UHKDELOLWDWLRQ�RI� FKLOGUHQ�ZLWK�PLQLPDO� EUDLQ� G\VIXQFWLRQ�
�0%'��LV�H[SODLQHG�E\�JURZLQJ�ZRUVHQLQJ�RI�WKH�VWDWH�RI�QHUYRXV�SV\FKLF�
KHDOWK� RI� FKLOGUHQ�� LQFOXGLQJ� LQFUHDVH� LQ� IUHTXHQF\� RI� LQWHOOHFWXDO� DQG�
VSHHFK� GHYLDWLRQV��$LP�� 7R� LGHQWLI\� DQG� VWXG\� ULVN� IDFWRUV� RI�0%'� LQ�
FKLOGUHQ�RI�\RXQJ�VFKRRO�DJH��0DWHULDOV�DQG�PHWKRGV��,QYHVWLJDWLRQ�ZDV�
FDUULHG�RXW�RQ����SDWLHQWV�ZLWK�0%'�DQG����KHDOWK\�FKLOGUHQ�DJHG�IURP�
�� WR���\HDUV��5HVXOWV��6WXG\LQJ�RI� SUH�� DQG�SHULQDWDO�PHGLFDO� KLVWRU\�RI�
SDWLHQWV�DQG�KHDOWK\�FKLOGUHQ�WKH�SDWKRORJLFDO�IDFWRUV�ZHUH�WKH�IROORZLQJ��
DQHPLD�LQ�PRWKHU�GXULQJ�SUHJQDQF\������DQG�������WR[LFRVLV������DQG�
������SDWKRORJLFDO� ODERUV������DQG������ULVN�RI�SUHJQDQF\�LQWHUUXSWLRQ�
�������DQG�������IUHTXHQW�UHVSLUDWRU\�GLVHDVHV�������DQG��������JURXS�
RI�5K�IDFWRU�������DQG������ELUWK�LQMXU\��������DQG�������JHVWRVLV�������
DQG��������6WXG\LQJ�RI�PHGLFDO� KLVWRU\�RI� KHDOWK\� FKLOGUHQ� VKRZHG� WKH�
SUHVHQFH�RI�DERYH�PHQWLRQHG�ULVN�IDFWRUV�EXW�RI�OHVV�VHYHULW\��$QHPLD�DQG�
WR[LFRVHV�RI�PRWKHUV�GXULQJ�SUHJQDQF\�ZHUH�DOPRVW�VLPLODU�ERWK�LQ�JURXS�
RI�VWXG\�DQG�KHDOWK\�FKLOGUHQ��+RZHYHU��LQ�JURXS�RI�VLFN�FKLOGUHQ�LQ�WKH�
PHGLFDO�KLVWRU\�WKHUH�ZDV�QRWHG�DGGLWLRQDOO\�ULVN�IDFWRUV�ZLWK�ELUWK�WUDXPD�
RI�GLIIHUHQW�VHYHULW\�GHJUHH�ZKLFK��SUREDEO\��LQ�FRPELQDWLRQ�KDG�UHOLDEOH�
XQIDYRUDEOH�HIIHFW�RQ�SUHJQDQF\�DQG�ODERU�RXWFRPH��&RQFOXVLRQ��$QDO\VLV�
RI�GDWD�REWDLQHG�DOORZHG� WR�FRQFOXGH� WKDW� IRU�GHYHORSPHQW�RI�0%'�WKH�
FRPELQDWLRQ�RI�VRPH�IDFWRUV�EXW�QRW�VLQJOH�DUH�RI�LPSRUWDQFH�WKDW�UHTXLUHV�
IURP� QHXURORJLVWV�� QHRQDWRORJLVWV� DQG� SHGLDWULFLDQV� WR� FRQFHQWUDWH� WKHLU�
DWWHQWLRQ�IRU�PDQDJHPHQW�RI�WKLV�FDWHJRU\�RI�SDWLHQWV�

ɈɉɌɂɆȺɅɖɇɕȿ�ɆȿɌɈȾɕ�ɊȺɇɇȿɃ�ȾɂȺȽɇɈɋɌɂɄɂ�
ȼɇɍɌɊɂɍɌɊɈȻɇɈɃ�ȽɂȾɊɈɐȿɎȺɅɂɂ
Ʉ�ɋ��Ʉɟɦɟɥɶɛɟɤɨɜ��Ⱥ�Ⱥ��Ɍɭɬɚɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�Ɇ��ȿɥɢɤɛɚɟɜ
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɤɚɡɚɯɫɤɨ�ɬɭɪɟɰɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ȼɚɫɚɜɢ

ȼɜɟɞɟɧɢɟ�� Ƚɢɞɪɨɰɟɮɚɥɢɹ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ�
ɩɪɨɛɥɟɦɨɣ��ɇɟɨɛɯɨɞɢɦɨ�ɨɛɟɫɩɟɱɟɧɢɟ�ɩɨɜɵɲɟɧɢɹ�ɤɚɱɟɫɬɜɚ�ɨɤɚɡɚɧɢɹ�
ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�ɠɟɧɳɢɧɚɦ� ɜ� ɩɟɪɢɨɞɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɪɨɞɨɜ��
ɚ� ɬɚɤɠɟ� ɩɪɨɜɟɞɟɧɢɹ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɞɥɹ� ɪɚɧɧɟɝɨ�
ɜɵɹɜɥɟɧɢɹ� ȼɉɊ� ɐɇɋ� �ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ� ɰɟɧɬɪɚɥɶɧɨɣ�
ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɭ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ��ȼ� ɫɜɹɡɢ� ɫ� ɜɵɫɨɤɢɦ� ɭɞɟɥɶɧɵɦ�

ɜɟɫɨɦ� ɫɦɟɪɬɧɨɫɬɢ� ɫɪɟɞɢ� ɞɟɬɟɣ� ɫ� ɜɪɨɠɞɟɧɧɨɣ� ɝɢɞɪɨɰɟɮɚɥɢɟɣ�
ɧɟɨɛɯɨɞɢɦɵ� ɨɫɨɛɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɤɚɱɟɫɬɜɭ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɢ�
ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ��ɚ�ɬɚɤɠɟ�ɤ�ɨɪɝɚɧɢɡɚɰɢɢ�ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɜɧɭɬɪɢɭɬɪɨɛɧɨɣ� ɝɢɞɪɨɰɟɮɚɥɢɢ� ɧɚ� ɨɫɧɨɜɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɢɧɬɪɚɫɤɨɩɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ� ɩɪɨɜɟɞɟɧ�
ɚɧɚɥɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɛɟɪɟɦɟɧɧɵɯ� ɠɟɧɳɢɧ� ɡɚ� ����±
����� ɝɝ�� ɫ� ɰɟɥɶɸ� ɜɵɛɨɪɚ� ɨɩɬɢɦɚɥɶɧɨɝɨ�ɦɟɬɨɞɚ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɝɢɞɪɨɰɟɮɚɥɢɢ�ɜɧɭɬɪɢɭɬɪɨɛɧɨ��Ɋɟɡɭɥɶɬɚɬɵ��ɂɡ�ɱɢɫɥɚ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɠɟɧɳɢɧ� ɜ� ɩɟɪɢɨɞ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɜ� ɘɠɧɨɦ� Ʉɚɡɚɯɫɬɚɧɟ� ɡɚ� ����� ɝ��
ɜɵɹɜɥɟɧɨ� ���� �������� ɫɥɭɱɚɟɜ� ɫ� ɝɢɞɪɨɰɟɮɚɥɢɟɣ� ɜɧɭɬɪɢɭɬɪɨɛɧɨ��
ɚ� ɡɚ� ����� ɝ�� ±� ���� ������� ɫɥɭɱɚɟɜ�� Ɂɚ� ɷɬɨɬ� ɩɟɪɢɨɞ� ɩɪɨɥɟɱɟɧɨ� ����
ɞɟɬɟɣ�ɫ�ɝɢɞɪɨɰɟɮɚɥɢɟɣ�ɜ�ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɢ�ɨɛɥɚɫɬɧɨɣ�
ɞɟɬɫɤɨɣ� ɛɨɥɶɧɢɰɟ� ɝ�� ɒɵɦɤɟɧɬɚ�� ȼɨɡɦɨɠɧɨɫɬɶ� ɪɚɧɧɟɣ� ɞɢɚɝɧɨɫɬɢɤɢ�
ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ� ɝɢɞɪɨɰɟɮɚɥɢɢ� ɩɨɹɜɢɥɚɫɶ� ɛɥɚɝɨɞɚɪɹ� ɜɧɟɞɪɟɧɢɸ�
ɜ� ɤɥɢɧɢɱɟɫɤɭɸ� ɩɪɚɤɬɢɤɭ� ɄɌ�� ɆɊɌ� ɢ� ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ� ɦɟɬɨɞɨɜ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɜ�ɱɚɫɬɧɨɫɬɢ�ɇɋȽ��ɧɟɣɪɨɫɨɧɨɝɪɚɮɢɹ���ɇɟɣɪɨɫɨɧɨɝɪɚɮɢɹ�
ɩɪɨɜɟɞɟɧɚ� ɭ� ���� ������ ɞɟɬɟɣ�� ɄɌ� ±� ɭ� ���� �������ɆɊɌ� ɍ� ��� ������
ȼ� ɫɜɹɡɢ� ɫ� ɪɚɧɧɢɦ� ɜɵɹɜɥɟɧɢɟɦ� ɚɧɨɦɚɥɢɢ� ɪɚɡɜɢɬɢɹ� ɭɜɟɥɢɱɢɥɨɫɶ� ɢ�
ɱɢɫɥɨ� ɩɪɟɪɵɜɚɧɢɣ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɫ� ɩɨɪɨɤɚɦɢ�� ɧɟɫɨɜɦɟɫɬɢɦɵɦɢ�
ɫ�ɠɢɡɧɶɸ�� ɡɚ� ����� ɝ�� ɩɪɟɪɜɚɧɨ� ���� ɢɡ� ���� ��������� ɡɚ� ����� ɝ�� ±� ����
������� ɇɨ�� ɤɚɤ� ɩɨɤɚɡɵɜɚɟɬ� ɩɪɚɤɬɢɤɚ�� ɩɪɟɪɵɜɚɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɧɟ� ɜɫɟɝɞɚ� ɨɩɪɚɜɞɚɧɨ�� ɬɚɤ� ɤɚɤ� ɟɳɟ� ɧɟ� ɪɚɡɪɚɛɨɬɚɧɵ� ɦɟɬɨɞɢɱɟɫɤɢɟ�
ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɬɚɤɬɢɤɟ�ɜɪɚɱɚ�ɩɪɢ�ɨɛɧɚɪɭɠɟɧɢɢ�ɜɟɧɬɪɢɤɭɥɨɦɟɝɚɥɢɢ�
ɢ�ɝɢɞɪɨɰɟɮɚɥɢɢ�ɜɧɭɬɪɢɭɬɪɨɛɧɨ��ȼɵɜɨɞɵ��ɉɪɢ�ɨɛɧɚɪɭɠɟɧɢɢ�ɛɨɥɶɧɵɯ�
ɫ�ɜɪɨɠɞɟɧɧɨɣ�ɝɢɞɪɨɰɟɮɚɥɢɟɣ�ɜ�ɪɚɧɧɢɟ�ɫɪɨɤɢ�ɪɚɡɜɢɬɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�
ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɜɟɞɟɧɢɟ� ɤɨɦɩɥɟɤɫɚ� ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɨɛɫɥɟɞɨɜɚɧɢɣ�
�ɧɟɣɪɨɫɨɧɨɝɪɚɮɢɹ�� ɆɊɌ� ɢɥɢ� ɄɌ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�� ɜ� ɰɟɥɹɯ�
ɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɜɵɪɚɛɨɬɤɢ�ɚɞɟɤɜɚɬɧɵɯ�ɩɨɞɯɨɞɨɜ�ɤ�ɬɚɤɬɢɤɟ�ɥɟɱɟɧɢɹ�
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,QWURGXFWLRQ��+\GURFHSKDOXV�LV�DQ�DFWXDO�PHGLFDO�DQG�VRFLDO�SUREOHP��,W�LV�
QHFHVVDU\�WR�SURPRWH�WKH�LPSURYHPHQW�RI�WKH�TXDOLW\�RI�FDUH�IRU�ZRPHQ�
GXULQJ�SUHJQDQF\�DQG�FKLOGELUWK��DV�ZHOO�DV�SUHYHQWLYH�PHDVXUHV�IRU�HDUO\�
GHWHFWLRQ� RI� FRQJHQLWDO�PDOIRUPDWLRQV� RI� WKH� FHQWUDO� QHUYRXV� V\VWHP� LQ�
QHZERUQV�� 'XH� WR� WKH� KLJK� SURSRUWLRQ� RI� GHDWKV� DPRQJ� FKLOGUHQ� ZLWK�
FRQJHQLWDO� K\GURFHSKDOXV�� UHTXLULQJ� VSHFL¿F� TXDOLW\� UHTXLUHPHQWV� IRU�
GLDJQRVWLF� DQG� WKHUDSHXWLF� LQWHUYHQWLRQV�� DV� ZHOO� DV� WR� WKH� RUJDQL]DWLRQ�
RI�PHGLFDO�FDUH��$LP��ɌR�RSWLPL]H�HDUO\�GLDJQRVLV�RI�IHWDO�K\GURFHSKDOXV�
E\�XVLQJ�HQGRVFRSLF�WHFKQLTXHV��0DWHULDOV�DQG�PHWKRGV��:H�DQDO\]HG�WKH�
UHVXOWV�RI�D�VXUYH\�RI�SUHJQDQW�ZRPHQ�LQ�����±������ZLWK�WKH�SXUSRVH�RI�
VHOHFWLQJ� WKH�RSWLPDO�PHWKRG� LQ�XWHUR�HDUO\�GLDJQRVLV�RI�K\GURFHSKDOXV��
5HVXOWV�� 2I� WKH� VXUYH\HG� ZRPHQ� GXULQJ� SUHJQDQF\� IRU� WKH� 6RXWKHUQ�
.D]DNKVWDQ� LQ� ����� LGHQWL¿HG� ���� �������� FDVHV� ZLWK� K\GURFHSKDOXV�
LQ� XWHUR� DQG� LQ� ����� ±� ���� ������� FDVHV�� 'XULQJ� WKLV� SHULRG�� WUHDWHG�
����FKLOGUHQ�ZLWK�K\GURFHSKDOXV� LQ� WKH�QHXURVXUJLFDO�GHSDUWPHQW�RI� WKH�
5HJLRQDO�&KLOGUHQ¶V�+RVSLWDO�LQ�6K\PNHQW��(DUO\�GLDJQRVLV�RI�SURJUHVVLYH�
K\GURFHSKDOXV� DSSHDUHG� WKDQNV� WR� WKH� LQWURGXFWLRQ� LQWR� FOLQLFDO� SUDFWLFH�
RI�&7��05,�DQG�XOWUDVRXQG�PHWKRGV�� LQ�SDUWLFXODU� WKH�QHXURVRQRJUDSK\��
1HXURVRQRJUDSK\� SHUIRUPHG� LQ� ���� ������ FKLOGUHQ�� &7� ±� LQ� ����
�������05,�±� LQ���� ������'XH� WR� WKH�HDUO\�GHWHFWLRQ�RI�GHYHORSPHQWDO�
DEQRUPDOLWLHV�� WKH� QXPEHU� RI� SUHJQDQF\� WHUPLQDWLRQV� FRQQHFWHG� ZLWK�
PDOIRUPDWLRQV�LQFRPSDWLEOH�ZLWK�OLIH�KDV�LQFUHDVHG��LQ������±����RI�����
���������LQ������±�����������%XW�DV�SUDFWLFH�VKRZV�DERUWLRQ�LV�QRW�DOZD\V�
MXVWL¿HG�� DV� \HW� GHYHORSHG� JXLGHOLQHV� IRU� WKH� GRFWRU� WDFWLFV� GHWHFWLRQ�
XWHUR� YHQWULFXORPHJDO\� DQG� K\GURFHSKDOXV�� &RQFOXVLRQ�� 3DWLHQWV� ZLWK�
FRQJHQLWDO� K\GURFHSKDOXV� LQ� WKH� HDUO\� VWDJHV� RI� WKH� GLVHDVH� DUH� QHHG� WR�
FRQGXFW�FRPSOH[�GLDJQRVWLF�H[DPLQDWLRQ� �QHXURVRQRJUDSK\��05,�RU�&7�
RI�WKH�EUDLQ��LQ�RUGHU�WR�GHYHORS�DSSURSULDWH�DSSURDFKHV�WR�WKH�WUHDWPHQW�
VWUDWHJ\�WLPHO\�

ɋɌɊɍɄɌɍɊȺ�ȼɊɈɀȾȿɇɇɕɏ�ɉɈɊɈɄɈȼ�ɊȺɁȼɂɌɂə�ɍ�
ɇȿȾɈɇɈɒȿɇɇɕɏ�ȾȿɌȿɃ
Ⱥ�Ⱥ��Ɍɭɬɚɟɜɚ��Ʉ�ɋ��Ʉɟɦɟɥɶɛɟɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ƚ�Ɇ��ȿɥɢɤɛɚɟɜ
Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɤɚɡɚɯɫɤɨ�ɬɭɪɟɰɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ȼɚɫɚɜɢ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɢɦ� ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɩɪɨɛɥɟɦ� ɞɟɬɫɤɨɣ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɫɥɭɠɛɵ�ɹɜɥɹɟɬɫɹ�ɨɤɚɡɚɧɢɟ�ɩɨɦɨɳɢ�ɧɨɜɨɪɨɠɞɟɧɧɵɦ�ɫ�ɜɪɨɠɞɟɧɧɵɦɢ�
ɩɨɪɨɤɚɦɢ�ɪɚɡɜɢɬɢɹ� �ȼɉɊ���ɋɪɟɞɢ�ɩɪɢɱɢɧ�ɦɥɚɞɟɧɱɟɫɤɨɣ�ɫɦɟɪɬɧɨɫɬɢ�
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ȼɉɊ� ɧɚɯɨɞɹɬɫɹ� ɧɚ� ɜɬɨɪɨɦ� ɦɟɫɬɟ� ɢ� ɭɫɬɭɩɚɸɬ� ɥɢɲɶ� ɨɬɞɟɥɶɧɵɦ�
ɫɨɫɬɨɹɧɢɹɦ�� ɜɨɡɧɢɤɚɸɳɢɦ�ɩɪɢ�ɧɟɞɨɧɨɲɟɧɧɨɫɬɢ�ɦɥɚɞɟɧɰɚ�ɢ�ɦɚɥɨɦ�
ɟɝɨ� ɜɟɫɟ� ɩɪɢ� ɪɨɠɞɟɧɢɢ�� ȼɦɟɫɬɟ� ɫ� ɬɟɦ�� ɜ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ� ɞɚɧɧɵɯ��
ɩɪɢɜɨɞɢɦɵɯ�ɚɦɟɪɢɤɚɧɫɤɢɦɢ�ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ��ɜ�ɫɬɪɭɤɬɭɪɟ�ɨɫɧɨɜɧɵɯ�
ɩɪɢɱɢɧ� ɫɦɟɪɬɢ� ɜɪɨɠɞɟɧɧɵɟ� ɚɧɨɦɚɥɢɢ� ɜɵɧɟɫɟɧɵ� ɧɚ� ɩɟɪɜɨɟ� ɦɟɫɬɨ��
ɯɨɬɹ� ɢ� ɭɤɚɡɵɜɚɟɬɫɹ�� ɱɬɨ� ɩɨɱɬɢ� ɩɨɥɨɜɢɧɚ� ɭɦɟɪɲɢɯ� ɞɟɬɟɣ� ɫ� ȼɉɊ�
ɛɵɥɢ� ɧɟɞɨɧɨɲɟɧɧɵɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ�
ɜɪɨɠɞɟɧɧɵɯ� ɩɨɪɨɤɨɜ� ɪɚɡɜɢɬɢɹ� ɭ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ� ɜ� ɘɠɧɨ�
Ʉɚɡɚɯɫɬɚɧɫɤɨɣ� ɨɛɥɚɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ�
ɱɚɫɬɨɬɵ�ɢ�ɫɬɪɭɤɬɭɪɵ�ȼɉɊ�ɭ�ɧɟɞɨɧɨɲɟɧɧɵɯ�ɞɟɬɟɣ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ�
���� ©Ʉɚɪɬɵ� ɜɵɛɵɜɲɟɝɨ� ɛɨɥɶɧɨɝɨª� ɜ� ɈȾȻ� ɝ�� ɒɵɦɤɟɧɬɚ� ɡɚ� ����� ɝ��
Ɋɟɡɭɥɶɬɚɬɵ��ȼ�ɫɬɪɭɤɬɭɪɟ�ȼɉɊ�ɭ�ɧɟɞɨɧɨɲɟɧɧɵɯ�ɞɟɬɟɣ�ɜ�ɧɟɨɧɚɬɚɥɶɧɨɦ�
ɩɟɪɢɨɞɟ�����ɩɪɢɯɨɞɢɥɢɫɶ�ɧɚ�ɦɧɨɠɟɫɬɜɟɧɧɵɟ�ɩɨɪɨɤɢ�ɪɚɡɜɢɬɢɹ����������
ɝɞɟ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɫɟɪɞɰɚ� ɫɨɱɟɬɚɥɢɫɶ�
ɫ� ɞɪɭɝɢɦɢ� ɜɪɨɠɞɟɧɧɵɦɢ� ɚɧɨɦɚɥɢɹɦɢ��ɂɡ� ɚɧɚɥɢɡɚ� ɜɢɞɧɨ�� ɱɬɨ� ɛɨɥɟɟ�
������ ɩɨɬɟɪɶ� ɫ� ɜɪɨɠɞɟɧɧɨɣ� ɩɚɬɨɥɨɝɢɟɣ� ɫɨɫɬɚɜɢɥɢ� ɧɟɞɨɧɨɲɟɧɧɵɟ�
ɧɨɜɨɪɨɠɞɟɧɧɵɟ� ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�� ɱɭɬɶ� ɦɟɧɶɲɟ� �������� ±� ɠɟɧɫɤɨɝɨ�
ɩɨɥɚ�� ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ȼɉɊ� ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɢ�
ɤɨɫɬɧɨ�ɫɭɫɬɚɜɧɨɣ�ɫɢɫɬɟɦɵ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ�ɛɨɥɶɲɟ�ɜɫɟɝɨ�ɭ�ɞɟɜɨɱɟɤ��
ɤɨɝɞɚ� ɤɚɤ� ����ɦɧɨɠɟɫɬɜɟɧɧɵɯ� ɩɨɪɨɤɨɜ� ɪɚɡɜɢɬɢɹ� ɛɵɥɢ� ɨɬɦɟɱɟɧɵ� ɭ�
ɥɢɰ� ɦɭɠɫɤɨɝɨ� ɩɨɥɚ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɦɵ� ɧɟ� ɜɵɹɜɢɥɢ� ɫɭɳɟɫɬɜɟɧɧɨɣ�
ɪɚɡɧɢɰɵ�ɜ�ɫɨɨɬɧɨɲɟɧɢɢ�ɞɨɧɨɲɟɧɧɵɯ�������ɢ�ɧɟɞɨɧɨɲɟɧɧɵɯ�ɞɟɬɟɣ�
�������ȼɪɨɠɞɟɧɧɵɟ�ɩɨɪɨɤɢ�ɫɟɪɞɰɚ��ȼɉɊ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�ɬɪɚɤɬɚ�
ɱɚɳɟ� ɨɬɦɟɱɚɥɢɫɶ� ɭ� ɪɨɞɢɜɲɢɯɫɹ� ɜ� ɫɪɨɤ� ������ ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���
ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ȼɉɊ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ� ɢ� ɤɨɫɬɧɨ�
ɫɭɫɬɚɜɧɨɣ� ɫɢɫɬɟɦɵ� ɜɫɬɪɟɱɚɥɢɫɶ� ɭ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨ� ɪɨɞɢɜɲɢɯɫɹ�
�����������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���ɉɪɢ�ɚɧɚɥɢɡɟ�ɚɧɚɦɧɟɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�
ɛɵɥɨ� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɬɟɱɟɧɢɟ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɢ� ɪɨɞɨɜ� ɭ� ɦɚɬɟɪɟɣ�
ɧɟɞɨɧɨɲɟɧɧɵɯ� ɧɨɜɨɪɨɠɞɟɧɧɵɯ� ɫ� ȼɉɊ� ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ� ɬɚɤɢɦɢ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɦɢ� ɫɨɫɬɨɹɧɢɹɦɢ�� ɤɚɤ� ɝɟɫɬɨɡ� ��������� ɩɪɟɷɤɥɚɦɩɫɢɹ�
���������ɨɫɬɪɚɹ�ɪɟɫɩɢɪɚɬɨɪɧɚɹ�ɜɢɪɭɫɧɚɹ�ɢɧɮɟɤɰɢɹ�ɜ�ɩɟɪɜɭɸ�ɢ�ɜɬɨɪɭɸ�
ɩɨɥɨɜɢɧɭ� �������� ɢ� ɡɚɞɟɪɠɤɚ� ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ� ɪɚɡɜɢɬɢɹ� ɩɥɨɞɚ�
���������ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ��������
ɨɬɦɟɱɚɥɢɫɶ� ɪɚɡɥɢɱɧɵɟ� ɫɨɱɟɬɚɧɢɹ� ɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ��
ȼɵɫɨɤɚɹ� ɱɚɫɬɨɬɚ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ�
ɧɟɫɨɦɧɟɧɧɨɣ�ɪɨɥɢ�ɢɧɮɟɤɰɢɢ�ɤɚɤ�ɨɬɹɝɨɳɚɸɳɟɝɨ�ɮɚɤɬɨɪɚ� ɜ� ɬɟɱɟɧɢɢ�
ɝɟɫɬɚɰɢɨɧɧɨɝɨ�ɩɟɪɢɨɞɚ�ɢ�ɪɨɞɨɜ��ȼ�����ɫɥɭɱɚɟɜ�ɫɚɦɢ�ɪɨɞɢɬɟɥɢ�ɢɦɟɥɢ�
ɜɪɨɠɞɟɧɧɵɟ�ɩɨɪɨɤɢ�ɪɚɡɜɢɬɢɹ��ɤɨɬɨɪɵɟ�ɭɤɚɡɵɜɚɸɬ�ɧɚ�ɧɚɫɥɟɞɫɬɜɟɧɧɵɣ�
ɝɟɧɟɡ� ȼɉɊ�� Ɍɚɤɠɟ� ɧɟɦɚɥɨɜɚɠɧɵɦ� ɮɚɤɬɨɦ� ɫɱɢɬɚɟɬɫɹ� ɜɥɢɹɧɢɟ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɘɄɈ�
�ɘɠɧɨ�Ʉɚɡɚɯɫɬɚɧɫɤɚɹ�ɨɛɥɚɫɬɶ���ɏɚɪɚɤɬɟɪ�ɡɚɝɪɹɡɧɟɧɢɹ�ɚɬɦɨɫɮɟɪɧɨɝɨ�
ɜɨɡɞɭɯɚ� ɘɄɈ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜɵɫɨɤɢɦɢ� ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ� ɩɵɥɢ��
ɨɤɫɢɞɚ� ɭɝɥɟɪɨɞɚ�� ɚ� ɬɚɤɠɟ� ɫɜɢɧɰɚ� ɢ� ɬ�ɞ�� ɉɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ��
ɜɫɟ� ɷɬɢ� ɜɟɳɟɫɬɜɚ� ɨɛɥɚɞɚɸɬ� ɬɟɪɚɬɨɝɟɧɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ�� ȼɵɜɨɞɵ��
ɂɡɭɱɟɧɚ� ɫɬɪɭɤɬɭɪɚ� ɜɪɨɠɞɟɧɧɵɯ�ɩɨɪɨɤɨɜ� ɪɚɡɜɢɬɢɹ� ɭ� ɧɟɞɨɧɨɲɟɧɧɵɯ�
ɞɟɬɟɣ�� Ⱦɨɥɹ� ȼɉɊ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɩɟɪɢɧɚɬɚɥɶɧɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɡɚ� �����
ɝ�� ɫɨɫɬɚɜɢɥɚ� ������� ɍ� ɤɚɠɞɨɝɨ� ɬɪɟɬɶɟɝɨ� ɭɦɟɪɲɟɝɨ� ɪɟɛɟɧɤɚ� ɫ� ȼɉɊ�
ɜɵɹɜɥɟɧɵ� ɦɧɨɠɟɫɬɜɟɧɧɵɟ� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ�� ȼ� ɫɬɪɭɤɬɭɪɟ� ȼɉɊ� ɭ�
ɧɟɞɨɧɨɲɟɧɧɵɯ�ɞɟɬɟɣ�����ɩɪɢɯɨɞɹɬɫɹ�ɧɚ�ɦɧɨɠɟɫɬɜɟɧɧɵɟ�ɜɪɨɠɞɟɧɧɵɟ�
ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ�� Ɇɧɨɠɟɫɬɜɟɧɧɵɟ� ɜɪɨɠɞɟɧɧɵɟ� ɩɨɪɨɤɢ� ɪɚɡɜɢɬɢɹ�
ɩɪɟɞɫɬɚɜɥɟɧɵ�ɫɨɱɟɬɚɧɢɟɦ�ȼɉɋ�ɫ�ɞɪɭɝɨɣ�ɜɪɨɠɞɟɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�
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.K�<DVDYL�,QWHUQDWLRQDO�.D]DNK�7XUNLVK�8QLYHUVLW\��7XUNLVWDQ��.D]DNKVWDQ

,QWURGXFWLRQ��2QH�RI�WKH�PDMRU�SUREOHPV�RI�SHGLDWULF�VXUJLFDO�VHUYLFHV�LV�
WR� KHOS� QHZERUQV�ZLWK� FRQJHQLWDO�PDOIRUPDWLRQV��$PRQJ� WKH� FDXVHV� RI�
LQIDQW�PRUWDOLW\�FRQJHQLWDO�PDOIRUPDWLRQV�LQ�VHFRQG�SODFH�DQG�DUH�VHFRQG�
RQO\� WR�&HUWDLQ�FRQGLWLRQV�RULJLQDWLQJ� LQ� WKH� LQIDQW�SUHPDWXULW\�DQG� ORZ�
ELUWK�ZHLJKW� LW��+RZHYHU�� LQ� WKH�VWDWLVWLFV�FLWHG�E\�$PHULFDQ�UHVHDUFKHUV�
LQ� WKH�PDMRU� FDXVHV� RI� GHDWK�� FRQJHQLWDO� DQRPDOLHV� EURXJKW� WR� WKH� ¿UVW�
SODFH��DOWKRXJK�LW�LQGLFDWHV�WKDW�DOPRVW�KDOI�RI�FKLOGUHQ�ZKR�GLHG�ZLWK�WKH�
FRQJHQLWDO�PDOIRUPDWLRQV�ZHUH�SUHPDWXUH��$LP��ɌR�VWXG\�WKH�VWUXFWXUH�RI�
FRQJHQLWDO�PDOIRUPDWLRQV�LQ�SUHWHUP�LQIDQWV�LQ�6RXWK�.D]DNKVWDQ�UHJLRQ��
0DWHULDOV�DQG�PHWKRGV��ɌR�GHWHUPLQH�WKH�IUHTXHQF\�DQG�VWUXFWXUH�RI� WKH�
FRQJHQLWDO�PDOIRUPDWLRQV� LQ� SUHWHUP� LQIDQWV� DQDO\]HG�����PHGLFDO� FDUG�
OHIW� WKH� SDWLHQW� LQ� 6K\PNHQW� 5HJLRQDO� &KLOGUHQ¶V� +RVSLWDO� IRU� ������
5HVXOWV�� ,Q� WKH� VWUXFWXUH� RI� WKH� FRQJHQLWDO� PDOIRUPDWLRQV� LQ� SUHWHUP�
LQIDQWV�LQ�WKH�QHRQDWDO�SHULRG�WKLUG�DFFRXQWHG�IRU�PXOWLSOH�PDOIRUPDWLRQV�
�������ZKHUH�LQ�PRVW�FDVHV�FRQJHQLWDO�KHDUW�GLVHDVH�FRPELQHG�ZLWK�RWKHU�
FRQJHQLWDO�DQRPDOLHV��7KH�DQDO\VLV�VKRZV�WKDW�PRUH�WKDQ�������ORVV�ZLWK�
FRQJHQLWDO� GLVRUGHUV� RI� SUHWHUP� LQIDQWV� DFFRXQWHG� IRU� WKH� PDOH�� D� OLWWOH�

OHVV�������±�IHPDOH��,W�VKRXOG�EH�QRWHG�WKDW�WKH�FRQJHQLWDO�PDOIRUPDWLRQV�
RI� WKH� XULQDU\� V\VWHP� DQG� RVWHRDUWLFXODU� V\VWHP� GHWHFWHG�PRUH� RIWHQ� LQ�
JLUOV��ZKHUHDV� ���� RI�PXOWLSOH�PDOIRUPDWLRQV�ZHUH� REVHUYHG� LQ�PDOHV��
7KXV�� ZH� IRXQG� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� WKH� UDWLR� RI� ������ RI� IXOO�
WHUP� DQG� SUHWHUP� LQIDQWV� ������� &RQJHQLWDO� KHDUW� GLVHDVH�� FRQJHQLWDO�
PDOIRUPDWLRQV� JDVWURLQWHVWLQDO� WUDFW� ZHUH� PRUH� FRPPRQ� DPRQJ� WKRVH�
ERUQ�DW�WHUP�����������UHVSHFWLYHO\���ZKLOH�WKH�FRQJHQLWDO�PDOIRUPDWLRQV�
RI� WKH�&HQWUDO�QHUYRXV�V\VWHP�V\VWHP�DQG� WKH�FRQJHQLWDO�PDOIRUPDWLRQV�
RVWHRDUWLFXODU� V\VWHP�PHW� LQ�SUHPDWXUH�ELUWKV� ���������� UHVSHFWLYHO\���
,Q� WKH� DQDO\VLV� RI� DQDPQHVWLF� GDWD�� LW�ZDV� IRXQG� WKDW� GXULQJ� SUHJQDQF\�
DQG�GHOLYHU\�LQ�PRWKHUV�RI�SUHWHUP�LQIDQWV�ZLWK�FRQJHQLWDO�PDOIRUPDWLRQV�
DFFRPSDQLHG� E\� SDWKRORJLFDO� FRQGLWLRQV� VXFK� DV� SUHHFODPSVLD� �������
������RI�SUH�HFODPSVLD��DFXWH�UHVSLUDWRU\�YLUDO� LQIHFWLRQ� LQ� WKH�¿UVW�DQG�
VHFRQG� KDOI� DQG� ������ LQWUDXWHULQH� JURZWK� UHWDUGDWLRQ� ������,W� VKRXOG�
EH�QRWHG� WKDW� LQ�PRVW� FDVHV� WR�������KDG�GLIIHUHQW� FRPELQDWLRQV�RI� WKH�
DERYH�GLVHDVH��+LJK�IUHTXHQF\�RI�FRPSOLFDWLRQV�DERYH�VKRZV�XQGHQLDEOH�
UROH�RI�LQIHFWLRQ�DV�DJJUDYDWLQJ�IDFWRUV�GXULQJ�JHVWDWLRQ�DQG�FKLOGELUWK��,Q�
���RI� FDVHV�� WKH� SDUHQWV� KDG� FRQJHQLWDO�PDOIRUPDWLRQV��ZKLFK� LQGLFDWH�
WKH� KHUHGLWDU\� JHQHVLV� FRQJHQLWDO� PDOIRUPDWLRQV�� -XVW� LPSRUWDQW� IDFW�
FRQVLGHUHG�DGYHUVH�HQYLURQPHQWDO�LPSDFW�RI�HQYLURQPHQWDO�IDFWRUV�6RXWK�
.D]DNKVWDQ� UHJLRQ�� 1DWXUH� RI� DLU� SROOXWLRQ� 6RXWK�.D]DNKVWDQ� UHJLRQ� LV�
GH¿QHG�E\� KLJK� FRQFHQWUDWLRQV� RI� GXVW�� FDUERQ�PRQR[LGH� DQG� OHDG�� HWF��
$FFRUGLQJ� WR� WKH� OLWHUDWXUH�� DOO� RI� WKHVH� VXEVWDQFHV� KDYH� WHUDWRJHQLF��
&RQFOXVLRQ��7KH�VWUXFWXUH�RI�FRQJHQLWDO�PDOIRUPDWLRQV�LQ�SUHWHUP�LQIDQWV��
6KDUH�LQ�WKH�VWUXFWXUH�RI�WKH�FRQJHQLWDO�PDOIRUPDWLRQV�SHULQDWDO�PRUWDOLW\�
IRU�WKH�\HDU������ZDV��������(YHU\�WKLUG�FKLOG�RI�WKH�GHFHDVHG�ZLWK�WKH�
FRQJHQLWDO�PDOIRUPDWLRQV�UHYHDOHG�PXOWLSOH�PDOIRUPDWLRQV��7KH�VWUXFWXUH�
RI�WKH�FRQJHQLWDO�PDOIRUPDWLRQV�LQ�SUHWHUP�LQIDQWV�WKLUG�IDOOV�RQ�PXOWLSOH�
FRQJHQLWDO� PDOIRUPDWLRQV�� 0XOWLSOH� FRQJHQLWDO� PDOIRUPDWLRQV� DUH� D�
FRPELQDWLRQ�RI�FRQJHQLWDO�KHDUW�GLVHDVH�ZLWK�RWKHU�FRQJHQLWDO�GLVRUGHUV�

ȼɇɍɌɊɂɑȿɊȿɉɇɕȿ�ɄɊɈȼɈɂɁɅɂəɇɂə�±�
ȽȿɆɈɊɊȺȽɂɑȿɋɄɂɃ�ɂɇɋɍɅɖɌ�ɍ�ɆȺɅɖɑɂɄɈȼ��
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɇ�ɂ��Ʌɢɜɲɢɰ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɟɦɨɮɢɥɢɹ� ±� ɷɬɨ� ɧɚɫɥɟɞɫɬɜɟɧɧɨɟ� ;�ɫɰɟɩɥɟɧɧɨɟ�
ɡɚɛɨɥɟɜɚɧɢɟ�� ɩɪɨɹɜɥɹɸɳɟɟɫɹ� ɧɚɪɭɲɟɧɢɟɦ� ɤɨɚɝɭɥɹɰɢɨɧɧɨɝɨ�
ɝɟɦɨɫɬɚɡɚ�� Ƚɟɦɨɮɢɥɢɹ� Ⱥ� ±� ɪɟɰɟɫɫɢɜɧɚɹ� ɦɭɬɚɰɢɹ� ɜ� ;�ɯɪɨɦɨɫɨɦɟ��
ɤɨɬɨɪɚɹ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɬɫɭɬɫɬɜɢɸ�ɢɥɢ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɜ�ɤɪɨɜɢ�
ɮɚɤɬɨɪɚ�ɫɜɟɪɬɵɜɚɧɢɹ��Ɏɋ��9,,,��ɑɚɫɬɨɬɚ�ɟɟ�ɫɨɫɬɚɜɥɹɟɬ�ɨɬ��������ɞɨ�
��������ɪɨɠɞɟɧɧɵɯ�ɦɚɥɶɱɢɤɨɜ��Ƚɟɦɨɮɢɥɢɹ�%�ɨɛɭɫɥɨɜɥɟɧɚ�ɞɟɮɢɰɢɬɨɦ�
Ɏɋ�,;��ɪɟɰɟɫɫɢɜɧɚɹ�ɦɭɬɚɰɢɹ�ɜ�;�ɯɪɨɦɨɫɨɦɟ��ɱɚɫɬɨɬɚ�ɟɟ�ɫɨɫɬɚɜɥɹɟɬ�
ɨɬ� �������� ɞɨ� �������� ɪɨɠɞɟɧɧɵɯ� ɦɚɥɶɱɢɤɨɜ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɪɟɞɟɥɟɧɢɟ� ɪɚɰɢɨɧɚɥɶɧɨɣ� ɧɟɣɪɨɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɬɚɤɬɢɤɢ� ɥɟɱɟɧɢɹ�
ɛɨɥɶɧɵɯ�ɝɟɦɨɮɢɥɢɟɣ�ɫ�ɜɧɭɬɪɢɱɟɪɟɩɧɵɦ�ɤɪɨɜɨɢɡɥɢɹɧɢɟɦ��Ɇɚɬɟɪɢɚɥɵ�
ɢ�ɦɟɬɨɞɵ��ȼ�Ɇɨɪɨɡɨɜɫɤɨɣ�ɞɟɬɫɤɨɣ�ɝɨɪɨɞɫɤɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɟ�
ɫ� ����� ɩɨ� ����� ɝɝ�� ɥɟɱɢɥɢɫɶ� ��� ɩɚɰɢɟɧɬɨɜ�� ɛɨɥɶɧɵɯ� ɝɟɦɨɮɢɥɢɟɣ��
ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� �� ɞɨ� �� ɥɟɬ� �ɦɟɞɢɚɧɚ� ɜɨɡɪɚɫɬɚ� ±� �� ɝɨɞ� �� ɦɟɫɹɰɚ��� ɭ�
ɤɨɬɨɪɵɯ� ɛɵɥɨ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɨ� ɜɧɭɬɪɢɱɟɪɟɩɧɨɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɟ� ɩɨ�
ɪɟɡɭɥɶɬɚɬɚɦ� ɞɚɧɧɵɯ� ɨɫɦɨɬɪɚ� ɢ� ɧɟɣɪɨɜɢɡɭɚɥɢɡɚɰɢɢ�� Ƚɟɦɨɮɢɥɢɹ� Ⱥ�
ɜɫɬɪɟɬɢɥɚɫɶ�ɭ���ɞɟɬɟɣ��ɢɡ�ɧɢɯ�ɥɟɝɤɚɹ�ɫɬɟɩɟɧɶ�ɬɹɠɟɫɬɢ�±�ɭ���ɪɟɛɟɧɤɚ��
ɫɪɟɞɧɹɹ�±�ɭ����ɬɹɠɟɥɚɹ�±�ɭ����Ƚɟɦɨɮɢɥɢɹ�ȼ�±�ɭ���ɩɚɰɢɟɧɬɨɜ��ɫɪɟɞɧɟɣ�
ɫɬɟɩɟɧɢ� ɬɹɠɟɫɬɢ� ±� �� ɫɥɭɱɚɹ�� ɬɹɠɟɥɨɣ� ±� ��� ɥɟɝɤɨɣ� ɜ� ɢɫɫɥɟɞɭɟɦɨɣ�
ɝɪɭɩɩɟ�ɧɟ�ɜɫɬɪɟɬɢɥɨɫɶ��Ɋɟɡɭɥɶɬɚɬɵ��Ɍɪɚɜɦɚ�ɝɨɥɨɜɵ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ�
��ɩɚɰɢɟɧɬɨɜ��ɭ�ɨɫɬɚɥɶɧɵɯ�±�ɧɟɬɪɚɜɦɚɬɢɱɟɫɤɢɣ�ɝɟɧɟɡ�ɤɪɨɜɨɢɡɥɢɹɧɢɹ��
ɉɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɭɪɨɜɟɧɶ�ɫɨɡɧɚɧɢɹ�ɩɨ�ɒɄȽ�ɛɵɥ�ɧɚɪɭɲɟɧ�ɭ�ɜɫɟɯ�ɞɟɬɟɣ��
Ɍɹɠɟɫɬɶ�ɫɨɫɬɨɹɧɢɹ�ɩɨ�+XQW�±�+HVV�ɨɰɟɧɢɥɢ�ɨɬ� ,,�ɞɨ�9�ɫɬ��ɋɭɞɨɪɨɝɢ�
ɛɵɥɢ�ɨɬɦɟɱɟɧɵ�ɭ���ɩɚɰɢɟɧɬɨɜ��ɭ�ɬɚɤɨɝɨ�ɠɟ�ɤɨɥɢɱɟɫɬɜɚ�±�ɝɟɦɢɩɚɪɟɡ��ɭ�
��±�ɩɪɢɡɧɚɤɢ�ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ�ɝɢɩɟɪɬɟɧɡɢɢ��ɉɨ�ɞɚɧɧɵɦ�ɄɌ�ɭ���ɞɟɬɟɣ�
ɛɵɥɨ� ɜɵɹɜɥɟɧɨ� Fɭɛɚɪɚɯɧɨɢɞɚɥɶɧɨ�ɩɚɪɟɧɯɢɦɚɬɨɡɧɨɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɟ��
ɭ� �� ±� ɫɭɛɚɪɚɯɧɨɢɞɚɥɶɧɨ�ɩɚɪɟɧɯɢɦɚɬɨɡɧɨ�ɜɟɧɬɪɢɤɭɥɹɪɧɨɟ�� ɭ� �� ±�
ɫɭɛɚɪɚɯɧɨɢɞɚɥɶɧɨ�ɩɚɪɟɧɯɢɦɚɬɨɡɧɨɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɟ� ɫ� ɫɭɛɞɭɪɚɥɶɧɨɣ�
ɝɟɦɚɬɨɦɨɣ�� ɭ� ɨɞɧɨɝɨ� ±� ɫɭɛɚɪɚɯɧɨɢɞɚɥɶɧɨɟ� ɤɪɨɜɨɢɡɥɢɹɧɢɟ� ɫ�
ɨɛɨɥɨɱɟɱɧɨɣ�ɝɟɦɚɬɨɦɨɣ��ɍ���ɝɟɦɨɮɢɥɢɤɨɜ�ɜɧɭɬɪɢɦɨɡɝɨɜɚɹ�ɝɟɦɚɬɨɦɚ�
ɥɨɤɚɥɢɡɨɜɚɥɚɫɶ�ɜ�ɜɢɫɨɱɧɨɣ�ɞɨɥɟ��ɭ�ɞɜɨɢɯ�±�ɜ�ɡɚɬɵɥɨɱɧɨɣ��ɩɨ�ɨɞɧɨɦɭ�
ɫɥɭɱɚɸ� ɩɪɢɯɨɞɢɬɫɹ� ɧɚ� ɥɨɛɧɭɸ� ɞɨɥɸ� ɢ� ɦɧɨɠɟɫɬɜɟɧɧɵɟ� ɝɟɦɚɬɨɦɵ��
Ɉɛɴɟɦ� ɜɧɭɬɪɢɱɟɪɟɩɧɵɯ� ɝɟɦɚɬɨɦ� ɤɨɥɟɛɚɥɫɹ� ɜ� ɩɪɟɞɟɥɚɯ� ����±������
ɫɦ3�� Ɉɫɬɪɚɹ� ɨɤɤɥɸɡɢɹ� ɥɢɤɜɨɪɨɩɪɨɜɨɞɹɳɢɯ� ɩɭɬɟɣ� ɛɵɥɚ� ɨɬɦɟɱɟɧɚ�
ɭ� �� ɩɚɰɢɟɧɬɨɜ�� Ⱦɢɫɥɨɤɚɰɢɨɧɧɵɣ� ɫɢɧɞɪɨɦ� ɛɵɥ� ɜɵɹɜɥɟɧ� ɭ� �� ɞɟɬɟɣ��
ɉɨɤɚɡɚɧɢɟɦ�ɤ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɜɦɟɲɚɬɟɥɶɫɬɜɭ�ɩɨɫɥɭɠɢɥɢ�� ɚɤɫɢɚɥɶɧɚɹ�
ɢ� ɩɨɩɟɪɟɱɧɚɹ� ɞɢɫɥɨɤɚɰɢɹ� ɦɨɡɝɚ�� ɨɤɤɥɸɡɢɨɧɧɚɹ� ɝɢɞɪɨɰɟɮɚɥɢɹ��
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ɂɦɩɥɚɧɬɚɰɢɢ� ɧɚɪɭɠɧɨɝɨ� ɜɟɧɬɪɢɤɭɥɹɪɧɨɝɨ� ɞɪɟɧɚɠɚ� ɩɨɬɪɟɛɨɜɚɥɢ� ��
ɩɚɰɢɟɧɬɚ��ȼ�ɨɫɬɪɨɦ�ɩɟɪɢɨɞɟ�ɤɪɨɜɨɢɡɥɢɹɧɢɹ���ɞɟɬɹɦ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�
ɤɨɫɬɧɨ�ɩɥɚɫɬɢɱɟɫɤɚɹ�ɬɪɟɩɚɧɚɰɢɹ��ɭɞɚɥɟɧɢɟ�ɜɧɭɬɪɢɦɨɡɝɨɜɨɣ�ɝɟɦɚɬɨɦɵ��
ȼ�ɯɨɥɨɞɧɨɦ�ɩɟɪɢɨɞɟ�ɝɟɦɚɬɨɦɚ�ɭɞɚɥɟɧɚ�ɭ�ɨɞɧɨɝɨ�ɪɟɛɟɧɤɚ��ɉɨɜɬɨɪɧɨɟ�
ɤɪɨɜɨɢɡɥɢɹɧɢɟ�ɜɫɬɪɟɬɢɥɨɫɶ�ɭ���ɛɨɥɶɧɵɯ��ȼɫɟ�ɨɩɟɪɚɰɢɢ�ɩɪɨɜɨɞɢɥɢɫɶ�
ɫ� ɭɱɚɫɬɢɟɦ� ɝɟɦɚɬɨɥɨɝɚ�� ɩɪɢ� ɷɬɨɦ� ɩɨɥɶɡɨɜɚɥɢɫɶ� ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�
ȼɫɟɦɢɪɧɨɣ� ɮɟɞɟɪɚɰɢɢ� ɝɟɦɨɮɢɥɢɢ� ɩɨ� ɩɨɞɞɟɪɠɚɧɢɸ� ɭɪɨɜɧɹ�
ɮɚɤɬɨɪɨɜ�ɫɜɟɪɬɵɜɚɧɢɹ�ɞɨ��ɜ�ɦɨɦɟɧɬ�ɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��Ʌɟɬɚɥɶɧɨɫɬɢ�
ɧɟ� ɛɵɥɨ�� Ɉɞɢɧ� ɩɚɰɢɟɧɬ� ɜ� ɜɟɝɟɬɚɬɢɜɧɨɦ� ɫɬɚɬɭɫɟ�� ȼɵɜɨɞɵ�� Ⱦɨ�� ɢ�
ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ�ɞɟɬɟɣ�ɫ�ɝɟɦɨɮɢɥɢɟɣ�ɢ�ȼɑɄ�ɞɨɥɠɧɨ�
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɜ� ɤɨɨɩɟɪɚɰɢɢ� ɫ� ɝɟɦɚɬɨɥɨɝɨɦ� ɢ� ɬɪɚɧɫɮɭɡɢɨɥɨɝɨɦ��
ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ� ɤɪɨɜɟɫɛɟɪɟɝɚɸɳɢɯ�
ɬɟɯɧɨɥɨɝɢɣ��Ɍɚɤɬɢɤɚ�ɩɨ�ɭɞɚɥɟɧɢɸ�ȼɑɄ�ɭ�ɞɟɬɟɣ�ɛɨɥɶɧɵɯ�ɝɟɦɨɮɢɥɢɟɣ�
ɫɟɛɹ�ɨɩɪɚɜɞɚɥɚ�

,175$&5$1,$/�+$(0255+$*(�±�+$(0255+$*,&�
6752.(�,1�%2<6�68))(5,1*�)520�+($02),/,$
0�*��%DVKODFKHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�0�,��/LYVKLWV
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��+DHPRSKLOLD�LV�D�KHUHGLWDU\�;�OLQNHG�GHVHDVH�PDQLIHVWHG�LQ�
FRDJXODWRU\�KHPRVWDVLV�GLVRUGHU��+DHPRSKLOLD�$� LV�D� UHFHVVLYH�PXWDWLRQ�
LQ�;�FKURPRVRPH�ZKLFK� UHVXOWV� LQ� WKH�DEVHQFH�RU�PDOIXQFWLRQ�RI�EORRG�
FORWWLQJ�IDFWRU�9,,,��,WV�IUHTXHQF\�IURP��������WR���������RI�ERUQ�ER\V��
+DHPRSKLOLD�%�LV�FDXVHG�E\�WKH�IDFWRU�,;�GH¿FLHQF\��UHFHVVLYH�PXWDWLRQ�LQ�
;�FKURPRVRPH���ZLWK�DQ�LQFLGHQFH�IURP���������WR���������RI�ERUQ�ER\V��
$LP��,GHQWL¿FDWLRQ�RI�UDWLRQDO�QHXURVXUJLFDO�WDFWLFV�RI�WUHDWPHQW�RI�SDWLHQWV�
VXIIHULQJ�IURP�KDHPRSKLOLD�ZLWK�LQWUDFUDQLDO�KDHPRUUKDJH��0DWHULDOV�DQG�
PHWKRGV��)URP������WR������LQ�0RUR]RY�&KLOGUHQ¶V�+RVSLWDO�WKHUH�ZHUH�
WUHDWHG� ��� KDHPRSKLOLD� SDWLHQWV� EHWZHHQ� �� DQG� �� �PHGLDQD� RI� DJH� RI� ��
\HDU� DQG���PRQWKV��ZKR�ZHUH�GLDJQRVHG�ZLWK� LQWUDFUDQLDO� KDHPRUUKDJH�
DFFRUGLQJ�WR�WKH�H[DPLQDWLRQ�UHVXOWV�DQG�QHXURYLVXDOLVDWLRQ��+DHPRSKLOLD�
$�ZDV�GHWHFWHG�DPRQJ���FKLOGUHQ����ER\�ZLWK�D� OLJKW� VHYHULW\�GHJUHH����
ZLWK�PLGGOH�VHYHULW\�GHJUHH�DQG���ZLWK�D�KHDY\�RQH��+DHPRSKLOLD�%�ZDV�
GHWHFWHG� DPRQJ� �� FKLOGUHQ�� �� FDVHV� ZLWK� D� PLGGOH� VHYHULW\� GHJUHH� DQG�
��ZLWK� D� KHDY\� VHYHULW\� GHJUHH�� QR� FDVH�ZLWK� OLJKW� VHYHULW\� GHJUHH�ZDV�
GHWHFWHG��5HVXOWV��7UDXPD�RI�WKH�KHDG�ZDV�IRXQG�DPRQJ���SDWLHQWV��$W�WKH�
DGPLVVLRQ�WKH�OHYHO�FRQVFLRQVQHVV�DFFRUGLQJ�WR�*ODVJRZ�2XWFRPH�6FDOH�
ZDV� DEQRUPDO� DPRQJ�DOO� WKH� FKLOGUHQ��7KH� FRQGLWLRQ� VHYHULW\� DFFRUGLQJ�
WR�+XQW±+HVV�ZDV�HVWLPDWHG�WR�EH�IURP�,,�WR�9�GHJUHH��&RQYXOVLRQV�ZHUH�
GHWHFWHG�DPRQJ���SDWLHQWV��KHPLSDUHVHV�DPRQJ���SDWLHQWV�DQG�V\PSWRPV�
RI�LQWUDFUDQLDO�K\SHUWHQVLRQ�DPRQJ���SDWLHQWV��$FFRUGLQJ�WR�&7���FKLOGUHQ�
ZHUH� GHWHFWHG� ZLWK� VXEDUDFKQRLG�SDUHQFKLPDWRXV� KDHPRUUKDJH�� �� ZLWK�
VXEDUDFKQRLG�SDUHQFKLPDWRXV�LQWUDYHQWULFXODU� KDHPRUUKDJH�� �� ZLWK�
VXEDUDFKQRLG�SDUHQFKLPDWRXV� KDHPRUUKDJH� ZLWK� VXEGXUDO� KDHPDWRPD�
DQG� RQH� ZLWK� VXEDUDFKQRLG� KDHPRUUKDJH� ZLWK� D� FRYHU� KDHPDWRPD��
,QWUDFHUHEUDO� KDHPDWRPD� DPRQJ� �� KDHPRSKLOLDFV� ZDV� ORFDWHG� LQ� WKH�
WHPSRUDO�OREH��DPRQJ���LQ�WKH�RFFLSLWDO�OREH����FDVH�ZLWK�IURQWDO�OREH�DQG�
�� ZLWK� PXOWLSOH� KDHPDWRPDV�� 7KH� YROXPH� RI� LQWUDFUDQLDO� KDHPDWRPDV�
UDQJHG� IURP� ��� WR� ���� VP3��$FXWH� RFFOXVLYH� K\GURFHSKDOXV� ZDV� IRXQG�
DW� �� SDWLHQWV�� 'LVORFDWLRQ� V\QGURPH� ZDV� GHWHFWHG� DPRQJ� �� FKLOGUHQ��
7KH� LQGLFDWRUV� IRU� VXUJLFDO� LQWHUYHQWLRQ�ZHUH� D[LDO� DQG� WUDQVYHUVH� EUDLQ�
GLVORFDWLRQ�� DQG� RFFOXVLYH� K\GURFHSKDOXV�� 7KH� LPSODQWDWLRQ� RI� H[WHUQDO�
YHQWULFXODU�GUHQDJH�ZDV� UHTXLUHG�E\���SDWLHQWV��'XULQJ� WKH�DFXWH�SHULRG�
RI� KDHPRUUKDJH� �� FKLOGUHQ� XQGHUZHQW� RVWHRSODVWLF� WUHSDQDWLRQ� DQG�
GHOHWLRQ�LQWUDFHUHEUDO�KDHPDWRPD����SDWLHQWV�KDG�UHFFXULQJ�KDHPRUUKDJH��
$OO� WKH� RSHUDWLRQV� ZHUH� FRQGXFWHG� ZLWK� DQ� DVVLVWDQFH� RI� KHPDWRORJLVW��
WKH� UHFRPPHQGDWLRQ� RI� :RUOG� )HGHUDWLRQ� RI� +DHPRSKLOLD� WR� PDLQWDLQ�
WKH� OHYHO� RI� FORWWLQJ� IDFWRUV� EHIRUH�� GXULQJ� DQG� DIWHU� WKH� RSHUDWLRQ�ZHUH�
REVHUYHG��0RUWDOLW\�LQ�WKH�DQDO\VHG�JURXS�LV����2QH�SDWLHQW�KDV�YHJHWDWLYH�
VWDWXV��&RQFOXVLRQ��3UH��DQG�LQWUDRSHUDWLRQ�RI�FKLOGUHQ�ZLWK�KDHPRSKLOLD�
DQG�LQWUDFUDQLDO�KDHPRUUKDJH�VKRXOG�EH�FRQGXFWHG�ZLWK�DQ�DVVLVWDQFH�RI�
D�KDHPDWRORJLVW�DQG�WUDQVIXVLRORJLVW�E\�LPSOHPHKWLQJ�PRGHUQ�FHOOVHUYLQJ�
WHFKQRORJLHV��7KH�WDFWLFV�RI�LQWUDFUDQLDO�KDHPPRUUKDJH�GHOHWLRQ�RI�SDWLHQWV�
ZLWK�KDHPRSKLOLD�ZDV�MXVWL¿HG�

ɄȺɌȺɆɇȿɁ�ȾȿɌȿɃ��ɊɈɀȾȿɇɇɕɏ�ɋ�Ɉɑȿɇɖ�ɇɂɁɄɈɃ�
ɂ�ɗɄɋɌɊȿɆȺɅɖɇɈ�ɇɂɁɄɈɃ�ɆȺɋɋɈɃ�ɌȿɅȺ��ɋ�
ɊȺɁȼɂȼɒȿɃɋə�ȻɊɈɇɏɈɅȿȽɈɑɇɈɃ�ȾɂɋɉɅȺɁɂȿɃ
Ɇ�ɉ��Ɍɨɥɦɚɱɟɜɚ�əɤɨɜɟɧɤɨ��Ⱥ�ɂ��Ɍɨɥɦɚɱɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ɂ��Ʉɥɟɳɟɧɤɨ�
Ʉɭɛɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɪɚɫɧɨɞɚɪ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɟɞɨɧɨɲɟɧɧɨɫɬɶ� ɜɧɨɫɢɬ� ɫɭɳɟɫɬɜɟɧɧɵɣ� ɜɤɥɚɞ� ɜ�
ɩɨɤɚɡɚɬɟɥɢ��ɨɬɪɚɠɚɸɳɢɟ�ɫɬɟɩɟɧɶ�ɨɛɳɟɝɨ�ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ�ɨɛɳɟɫɬɜɚ��
ɬɚɤɢɟ� ɤɚɤ�ɦɥɚɞɟɧɱɟɫɤɚɹ� ɢ� ɞɟɬɫɤɚɹ� ɫɦɟɪɬɧɨɫɬɶ�� ɦɟɪɬɜɨɪɨɠɞɚɟɦɨɫɬɶ��
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ��ɦɚɬɟɪɢɧɫɤɚɹ�ɫɦɟɪɬɧɨɫɬɶ��ɫɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɠɢɡɧɢ�� ɍɫɩɟɯɢ� ɧɟɨɧɚɬɚɥɶɧɨɣ� ɪɟɚɧɢɦɚɰɢɢ� ɢ� ɢɧɬɟɧɫɢɜɧɨɣ� ɬɟɪɚɩɢɢ�
ɩɨɡɜɨɥɢɥɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɬɶ� ɜɵɠɢɜɚɟɦɨɫɬɶ� ɧɟɞɨɧɨɲɟɧɧɵɯ�
ɧɨɜɨɪɨɠɞɟɧɧɵɯ�ɧɟ�ɬɨɥɶɤɨ�ɫ�ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɧɨ�ɢ�ɷɤɫɬɪɟɦɚɥɶɧɨ�
ɧɢɡɤɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ��ɋɪɟɞɢ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ�ɭ�ɧɟɞɨɧɨɲɟɧɧɵɯ�
ɞɟɬɟɣ� ɨɫɨɛɨɟ� ɦɟɫɬɨ� ɡɚɧɢɦɚɸɬ� ɪɟɫɩɢɪɚɬɨɪɧɵɟ� ɪɚɫɫɬɪɨɣɫɬɜɚ��
Ɉɫɥɨɠɧɟɧɢɟɦ�ɫɢɧɞɪɨɦɚ�ɞɵɯɚɬɟɥɶɧɵɯ�ɪɚɫɫɬɪɨɣɫɬɜ�ɢ�ɂȼɅ�ɫ�ɜɵɫɨɤɢɦɢ�
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ� ɤɢɫɥɨɪɨɞɚ� ɭ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ� ɹɜɥɹɟɬɫɹ�
ɛɪɨɧɯɨɥɟɝɨɱɧɚɹ� ɞɢɫɩɥɚɡɢɹ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɫɩɟɰɢɮɢɱɟɫɤɨɣ�
ɬɟɪɚɩɢɢ�ȻɅȾ�ɧɟɬ��ɩɨ�ɦɧɟɧɢɸ�ɜɟɞɭɳɢɯ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɩɟɪɢɧɚɬɚɥɶɧɨɣ�
ɦɟɞɢɰɢɧɵ��� ɐɟɥɶ� ɪɚɛɨɬɵ� ±� ɩɪɨɜɟɞɟɧɢɟ� ɤɚɬɚɦɧɟɫɬɢɱɟɫɤɨɝɨ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɞɚɧɧɵɯ� ɞɟɬɟɣ�� ɪɨɠɞɟɧɧɵɯ� ɫ� ɈɇɆɌ� ɢ� ɗɇɆɌ�� ɭ�
ɤɨɬɨɪɵɯ�ɪɚɡɜɢɥɨɫɶ�ȻɅȾ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ɉɪɨɜɟɞɟɧ�ɚɧɚɥɢɡ�ɦɟɞɢɰɢɧɫɤɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ�ɧɚ�ɚɦɛɭɥɚɬɨɪɧɨɦ�ɷɬɚɩɟ�
���ɞɟɬɟɣ�����ɞɟɜɨɱɟɤ�ɢ���ɦɚɥɶɱɢɤɨɜ���ɪɨɠɞɟɧɧɵɯ�ɫ�ɈɇɆɌ�ɢ�ɗɇɆɌ��
Ɉɰɟɧɢɜɚɥɢɫɶ� ɫɨɦɚɬɢɱɟɫɤɢɣ� ɢ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɣ� ɫɬɚɬɭɫ�� ɯɚɪɚɤɬɟɪ�
ɩɪɨɜɟɞɟɧɢɹ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɪɢ�
ɜɵɩɢɫɤɟ� ɞɟɬɹɦ� ɛɵɥ� ɪɟɤɨɦɟɧɞɨɜɚɧ� ɩɪɢɟɦ� ɫɥɟɞɭɸɳɢɯ� ɩɪɟɩɚɪɚɬɨɜ��
ɜɟɪɨɲɩɢɪɨɧ�±�����ɞɟɬɟɣ��ɩɪɟɞɧɢɡɨɥɨɧ�±�����ɞɟɬɟɣ��ɞɢɝɨɤɫɢɧ�±�����
ɞɟɬɟɣ��ɂɄɋ�±�����ɞɟɬɟɣ��ɉɨ�ɜɵɩɢɫɤɟ�ɢɡ�ɫɬɚɰɢɨɧɚɪɚ�ɜɫɟ�ɞɟɬɢ�ɛɵɥɢ�
ɜɚɤɰɢɧɢɪɨɜɚɧɵ�Ȼɐɀ�Ɇ��Ɉɞɧɚɤɨ�ɭ�ɞɚɧɧɨɣ�ɝɪɭɩɩɵ�ɞɟɬɟɣ�ɨɬɦɟɱɚɥɢɫɶ�
ɱɚɫɬɨ� ɧɟɨɛɨɫɧɨɜɚɧɧɵɟ� ɦɟɞɢɰɢɧɫɤɢɟ� ɨɬɜɨɞɵ� ɨɬ� ɜɚɤɰɢɧɚɰɢɢ�� ɱɬɨ�
ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɨɩɚɫɧɨ� ɜ� ɩɥɚɧɟ� ɪɚɡɜɢɬɢɹ� ɝɪɨɡɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ� ɜ�
ɫɥɭɱɚɟ� ɢɧɮɢɰɢɪɨɜɚɧɢɹ�� ɇɚ� ɩɟɪɜɢɱɧɨɦ� ɚɦɛɭɥɚɬɨɪɧɨɦ� ɩɪɢɟɦɟ� ɱɟɪɟɡ�
ɦɟɫɹɰ� ɩɨɫɥɟ� ɜɵɩɢɫɤɢ� ɢɡ� ɫɬɚɰɢɨɧɚɪɚ� ��� ɞɟɬɹɦ� ɛɵɥɚ� ɪɟɤɨɦɟɧɞɨɜɚɧɚ�
ɜɚɤɰɢɧɚɰɢɹ�� ɞɟɬɢ� ɛɵɥɢ� ɩɪɢɜɢɬɵ� ɩɪɨɬɢɜ� ɤɨɤɥɸɲɚ�� ɞɢɮɬɟɪɢɢ��
ɫɬɨɥɛɧɹɤɚ�� ɝɟɩɚɬɢɬɚ� ȼ�� ɩɨɥɢɨɦɢɟɥɢɬɚ�� Ɉɫɥɨɠɧɟɧɢɣ� ɜɚɤɰɢɧɚɰɢɢ�
ɧɟ� ɛɵɥɨ� ɧɢ� ɭ� ɨɞɧɨɝɨ� ɪɟɛɟɧɤɚ�� ɍ� ɞɜɨɢɯ� ɞɟɬɟɣ� ɛɵɥ� ɜɪɟɦɟɧɧɵɣ�
ɦɟɞɢɰɢɧɫɤɢɣ� ɨɬɜɨɞ� ɜ� ɫɜɹɡɢ� ɫ� ɨɛɨɫɬɪɟɧɢɟɦ� ɨɫɧɨɜɧɨɝɨ� ɡɚɛɨɥɟɜɚɧɢɹ�
�ȻɅȾ���Ɋɟɡɭɥɶɬɚɬɵ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ�ɞɟɬɟɣ�ɫ�ɗɇɆɌ�ɢ�
ɈɇɆɌ� ɜ� ɜɨɡɪɚɫɬɟ� �±�� ɫɤɨɪɪɢɝɢɪɨɜɚɧɧɵɯ�ɦɟɫɹɰɟɜ� �Q ���� ɩɨɤɚɡɚɥɢ��
ɱɬɨ�ɭ�����ɞɟɬɟɣ�ɛɵɥɚ�ɥɟɝɤɚɹ�ɁɉɆɊ��ɭ�����±�ɫɪɟɞɧɹɹ��ɭ���±�ɬɹɠɟɥɚɹ��
ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɧɚɲɟɝɨ�ɨɛɫɥɟɞɨɜɚɧɢɹ��ɭ����ɞɟɬɟɣ�ɪɚɡɜɢɥɚɫɶ�ɩɚɬɨɥɨɝɢɹ�
ɫɟɬɱɚɬɤɢ��ɩɪɢɱɟɦ�ɭ����ɞɟɬɟɣ�ɛɵɥɚ�ɪɟɬɢɧɨɩɚɬɢɹ��±��ɫɬɟɩɟɧɢ��ɭ���±��±��
ɫɬɟɩɟɧɢ�� ɨɞɧɨɣ� ɞɟɜɨɱɤɟ� ɩɪɨɜɨɞɢɥɚɫɶ� ɥɚɡɟɪɧɚɹ� ɤɨɪɪɟɤɰɢɹ�� ɍ� �����
ɞɟɬɟɣ�ɢɦɟɥɨɫɶ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɟ�ɨɜɚɥɶɧɨɟ�ɨɤɧɨ��ɩɨɱɬɢ�ɭ�ɩɨɥɨɜɢɧɵ�
±�ɨɬɤɪɵɬɵɣ�ɚɪɬɟɪɢɚɥɶɧɵɣ�ɩɪɨɬɨɤ��ɭ���±�ɫɬɟɧɨɡ�ɥɟɝɨɱɧɨɣ�ɚɪɬɟɪɢɢ�ɢ�ɭ�
��±�ȾɆɉɉ��ȼ�ɩɥɚɧɟ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�ȻɅȾ�ɛɨɥɶɲɨɟ�ɡɧɚɱɟɧɢɟ�
ɢɦɟɟɬ� ɚɞɟɤɜɚɬɧɨɟ� ɩɢɬɚɧɢɟ�� ɍ� ���� ɞɟɬɟɣ� ɨɬɦɟɱɚɥɨɫɶ� ɪɚɡɜɢɬɢɟ�
ɫɢɧɞɪɨɦɚ�ɫɪɵɝɢɜɚɧɢɹ��ɡɚɩɨɪɵ�ɢ�ɧɟɩɟɪɟɧɨɫɢɦɨɫɬɶ�ɥɚɤɬɨɡɵ��ɜ�ɫɜɹɡɢ�ɫ�
ɱɟɦ�ɛɵɥɨ�ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɨ�ɩɢɬɚɧɢɟ��ȼɵɜɨɞɵ��ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɭ�
ɧɚɫ�ɨɬɦɟɱɚɟɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɪɚɡɪɵɜ�ɦɟɠɞɭ�ɧɚɭɱɧɨ�ɨɛɨɫɧɨɜɚɧɧɵɦɢ�
ɜɵɫɨɤɢɦɢ� ɬɟɯɧɨɥɨɝɢɹɦɢ� ɜɵɯɚɠɢɜɚɧɢɹ� ɧɟɞɨɧɨɲɟɧɧɵɯ� ɞɟɬɟɣ��
ɩɪɢɦɟɧɹɸɳɢɦɢɫɹ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɤɥɢɧɢɤɚɯ��ɢ�ɩɨɫɥɟɞɭɸɳɢɦ�
ɢɯ� ɧɚɛɥɸɞɟɧɢɟɦ� ɜ� ɨɛɳɟɣ� ɚɦɛɭɥɚɬɨɪɧɨɣ� ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɣ� ɫɟɬɢ��
ɇɟɨɛɯɨɞɢɦɨ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ�
ɧɚ� ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɦ� ɷɬɚɩɟ� ɞɥɹ� ɞɟɬɟɣ� ɫ� ȻɅȾ�� ɫɨɝɥɚɫɧɨ� ɩɪɢɧɹɬɵɦ�
ɫɬɚɧɞɚɪɬɚɦ�

&$7+$01(6,6�2)�&+,/'5(1�:,7+�9(5<�/2:�$1'�
(;75(0(/<�/2:�%2'<�0$66��:,7+�'(9(/23('�
%521&+238/021$5<�'<63/$6,$
0�3��7ROPDFKHYD�<DNRYHQNR��$�,��7ROPDFKHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�,��.OHVKHQNR
.XEDQ�6WDWH�0HGLFDO�8QLYHUVLW\��.UDVQRGDU��5XVVLD

,QWURGXFWLRQ�� 3UHPDWXULW\� LV� NQRZQ� WR� LQÀXHQFH� WKH� GHJUHH� RI� VRFLDO�
ZHOIDUH��VXFK�DV�LQIDQW�DQG�FKLOG�PRUWDOLW\��PRUELGLW\��PDWHUQDO�PRUWDOLW\��
WKH� DYHUDJH� OLIH� H[SHFWDQF\�� 1HRQDWDO� UHVXVFLWDWLRQ¶V� DFKLHYHPHQWV�
DOORZHG� LQFUHDVLQJ� WKH� VXUYLYDO� UDWH� RI� FKLOGUHQ� ZLWK� YHU\� ORZ� DQG�
H[WUHPHO\� ORZ�ELUWK�ZHLJKW� �9/%:�DQG�(/%:���5HVSLUDWRU\� GLVRUGHUV�
DUH�RIWHQ�IRXQG�LQ�SUHPDWXUH�LQIDQWV��%URQFKRSXOPRQDU\�G\VSODVLD��%3'��
LV�D�IUHTXHQW�FRPSOLFDWLRQ�RI�UHVSLUDWRU\�GLVWUHVV�V\QGURPH�DQG�PHFKDQLFDO�
YHQWLODWLRQ� ZLWK� D� KLJK� FRQFHQWUDWLRQ� RI� R[\JHQ�� /HDGLQJ� H[SHUWV�
FRQVLGHU�EURQFKRSXOPRQDU\�G\VSODVLD�QRW� WR�KDYH�VSHFL¿F�WKHUDS\��$LP��
7KH�SXUSRVH�RI�WKH�UHVHDUFK�LV�IROORZ�XS�VWXG\�FKLOGUHQ�ERUQ�ZLWK�9/%:�
DQG� (/%:� ZLWK� %3'�� 0DWHULDOV� DQG� PHWKRGV��:H� KDYH� DQDO\]HG� WKH�
PHGLFDO�UHFRUGV�RI�HLJKWHHQ�FKLOGUHQ�ZLWK�9/%:�DQG�(/%:�ZLWK�%3'�
DW� WKH�RXWSDWLHQW��7KHUH�ZHUH����JLUOV�DQG���ER\V��:H�KDYH� LQYHVWLJDWHG�
VRPDWLF� DQG� QHXURORJLFDO� VWDWXV�� UHKDELOLWDWLRQ� DFWLYLWLHV��5HVXOWV��:KHQ�
FKLOGUHQ� ZHUH� GLVFKDUJHG� IURP� WKH� KRVSLWDO� WKH� IROORZLQJ� GUXJV� ZHUH�
UHFRPPHQGHG�� YHURVSLURQ�±� �����SUHGQLVRORQH�±� �����GLJR[LQ� ±� �����
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LQKDOHG�JOXFRFRUWLFRVWHURLGV�±������$OO�WKH�FKLOGUHQ�KDG�EHHQ�YDFFLQDWHG�
ZLWK�%&*�0�DW�WKDW�WLPH��+RZHYHU��WKHUH�ZHUH�D�ORW�RI�XQIRXQGHGPHGLFDO�
FRXQWHULQGLFDWLRQV� IRU� YDFFLQDWLRQ�� 2XU� UHVHDUFK� KDV� VKRZQ� WKDW� DW� WKH�
DJH�RI��±��PRQWKV�RI�FRUUHFWHG�����RI�FKLOGUHQ�KDG�PLOG�SV\FKRPRWRU�
UHWDUGDWLRQ������±�DYHUDJH�GHJUHH�����±�VHYHUH�GHJUHH��5HWLQDO�SDWKRORJ\�
ZDV�LGHQWL¿HG�LQ�����������RI�FKLOGUHQ�KDG��±��GHJUHH�RI�WKLV�SDWKRORJ\��
��FKLOGUHQ�±��±��GHJUHH��RQH�JLUO�ZDV�GRQH�ODVHU�FRUUHFWLRQ��$OO�FKLOGUHQ�
KDG� SDWHQW� IRUDPHQ� RYDOH�� ���� RI� FKLOGUHQ� KDG� RSHQ� %RWDOOR¶V� GXFW�� ��
FKLOGUHQ� KDG� SXOPRQDU\� YDOYH� VWHQRVLV�� WZR� KDG� DWULDO� VHSWDO� GHIHFW��$�
EDODQFHG�GLHW� LV�NQRZQ� WR�EH� LPSRUWDQW� LQ� WKH�SUHYHQWLRQ�DQG� WUHDWPHQW�
RI� %3'�� ���� RI� FKLOGUHQ� KDG� YRPLWLQJ� DQG� UHJXUJLWDWLRQ� V\QGURPH��
FRQVWLSDWLRQ�� ODFWRVH� ,QWROHUDQFH�� %HFDXVH� RI� LW� ZH� FRUUHFWHG� WKHLU� GLHW��
&RQFOXVLRQ��1RZDGD\V��ZH� FDQ� VHH� KXJH� JDS� EHWZHHQ� KLJK� WHFKQRORJ\�
QXUVLQJ�RI�FKLOGUHQ�DQG�RXWSDWLHQW�REVHUYDWLRQ��,W�LV�QHFHVVDU\�IRU�FKLOGUHQ�
WR�LPSURYH�UHKDELOLWDWLRQ�PHDVXUHV�DW�RXWSDWLHQW�

ɈɋɈȻȿɇɇɈɋɌɂ�ȾɂɋɉɅȺɁɂɂ�ɋɈȿȾɂɇɂɌȿɅɖɇɈɃ�
ɌɄȺɇɂ�ɍ�ȾȿɌȿɃ�ɊȺɇɇȿȽɈ�ȼɈɁɊȺɋɌȺ�ɋ�ɉȺɌɈɅɈȽɂȿɃ�
ɐȿɇɌɊȺɅɖɇɈɃ�ɇȿɊȼɇɈɃ�ɋɂɋɌȿɆɕ
Ⱥ�ɋ��ɒɢɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ȼ��ɒɧɢɬɤɨɜɚ
ɂɜɚɧɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɜɚɧɨɜɨ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɢɡɜɟɫɬɧɨ�� ɱɬɨ� ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ� ɬɤɚɧɶ�
ɜɥɢɹɟɬ�ɧɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɨɛɲɢɪɧɨɝɨ�ɤɪɭɝɚ�ɡɚɛɨɥɟɜɚɧɢɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɥɟɧɢɟ�
ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ�ɩɪɢɡɧɚɤɨɜ�ɫɨɟɞɢɧɢɬɟɥɶɧɨɬɤɚɧɧɨɣ�ɞɢɫɩɥɚɡɢɢ�ɭ�ɞɟɬɟɣ�
ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ� ɩɪɢ� ɡɚɛɨɥɟɜɚɧɢɹɯ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ��
Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɨɫɶ� ��� ɪɟɛɟɧɤɚ�
ɪɚɧɧɟɝɨ�ɜɨɡɪɚɫɬɚ��ɩɨɥɭɱɚɜɲɢɟ�ɥɟɱɟɧɢɟ�ɜ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ�ɨɬɞɟɥɟɧɢɟ�
ɈȻɍɁ� ©ȾȽɄȻ� ʋ� �ª� ɝ�� ɂɜɚɧɨɜɨ�� ɉɟɪɜɭɸ� ɝɪɭɩɩɭ� ɞɟɬɟɣ� ɫɨɫɬɚɜɢɥɢ�
��� ɱɟɥɨɜɟɤ� ɫ� ɪɟɡɢɞɭɚɥɶɧɨɣ� ɷɧɰɟɮɚɥɨɩɚɬɢɟɣ� �Ɋɗ��� ɩɪɢ� ɤɨɬɨɪɨɣ�
ɝɢɩɟɪɬɟɧɡɢɜɧɵɣ�ɫɢɧɞɪɨɦ�ɨɬɦɟɱɟɧ�ɭ�ɩɨɥɨɜɢɧɵ��ɝɢɞɪɨɰɟɮɚɥɶɧɵɣ�±�ɭ�
ɬɪɟɬɢ� ɢ� ɫɢɧɞɪɨɦ� ɩɨɜɵɲɟɧɧɨɣ� ɧɟɪɜɧɨ�ɪɟɮɥɟɤɬɨɪɧɨɣ� ɜɨɡɛɭɞɢɦɨɫɬɢ�
±� ɭ� ������ ɞɟɬɟɣ�� ȼɬɨɪɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� �� ɞɟɬɟɣ� ɫ� ɞɟɬɫɤɢɦ�
ɰɟɪɟɛɪɚɥɶɧɵɦ� ɩɚɪɚɥɢɱɨɦ� �Ⱦɐɉ�� ±� ɫ� ɝɢɩɟɪɤɢɧɟɬɢɱɟɫɤɨɣ� ɮɨɪɦɨɣ�
±� ������� ɝɟɦɢɩɥɟɝɢɱɟɫɤɨɣ� ±������ ɢ� ɫɩɚɫɬɢɱɟɫɤɨɣ� ɞɢɩɥɟɝɢɟɣ�
±������� ɬɪɟɬɶɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɪɟɛɟɧɤɚ� ɫ� ɩɨɫɥɟɞɫɬɜɢɹɦɢ�
ɩɟɪɟɧɟɫɟɧɧɨɝɨ� ɝɢɩɨɤɫɢɱɟɫɤɢ�ɢɲɟɦɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɐɇɋ�
�Ƚɂɗ��� ɢɡ� ɤɨɬɨɪɵɯ� ɭ� ������ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɝɢɩɟɪɬɟɧɡɢɜɧɵɣ� ɢ�
ɝɢɩɟɪɬɟɧɡɢɜɧɨ�ɝɢɞɪɨɰɟɮɚɥɶɧɵɣ�� ɚɫɬɟɧɨ�ɧɟɜɪɨɬɢɱɟɫɤɢɣ� ��������
ɢ� ɫɢɧɞɪɨɦɵ� ɩɨɜɵɲɟɧɧɨɣ� ɧɟɪɜɧɨ�ɪɟɮɥɟɤɬɨɪɧɨɣ� ɜɨɡɛɭɞɢɦɨɫɬɢ�
�������� ɢ� ɞɜɢɝɚɬɟɥɶɧɵɯ� ɧɚɪɭɲɟɧɢɣ� ��������� ɍ� ������ ɞɟɬɟɣ�
ɨɬɦɟɱɚɥɨɫɶ� ɫɨɱɟɬɚɧɢɟ� ɫ� ɬɪɚɜɦɚɬɢɱɟɫɤɢɦ� ɩɨɪɚɠɟɧɢɟɦ� ɐɇɋ��
ɑɟɬɜɟɪɬɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ��� ɞɟɬɟɣ�� ɫɬɪɚɞɚɸɳɢɯ� ɞɟɬɫɤɨɣ�
ɚɛɫɚɧɫɧɨɣ� ɷɩɢɥɟɩɫɢɟɣ� �������� ɢ� ɢɞɢɨɩɚɬɢɱɟɫɤɨɣ� ɩɚɪɰɢɚɥɶɧɨɣ�
ɷɩɢɥɟɩɫɢɟɣ� �ɗ�� ɥɟɝɤɨɣ� ɫɬɟɩɟɧɢ� ��������� Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɬɟɩɟɧɢ�
ɬɹɠɟɫɬɢ� ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ� ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ�
�ɇȾɋɌ��ɩɪɨɜɨɞɢɥɨɫɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�Ɋɨɫɫɢɣɫɤɢɦɢ�ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�
ɩɨ� ɚɥɝɨɪɢɬɦɚɦ� ɞɢɚɝɧɨɫɬɢɤɢ� ɧɚɪɭɲɟɧɢɹ� ɫɬɪɭɤɬɭɪɵ� ɢ� ɮɭɧɤɰɢɣ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɢ� Ɇɟɠɞɭɧɚɪɨɞɧɨɣ� ɮɟɧɨɬɢɩɢɱɟɫɤɨɣ� ɲɤɚɥɟ�
�ɆɎɒ��0�-��*OHVE\���������Ɍɹɠɟɫɬɶ�ȾɋɌ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ�ɩɪɟɞɥɨɠɟɧɧɨɣ�ɲɤɚɥɨɣ�Ɍ�ɂ��Ʉɚɞɭɪɢɧɨɣ�ɢ�Ʌ�ɇ��Ⱥɛɛɚɤɭɦɨɜɨɣ���������
Ɋɟɡɭɥɶɬɚɬɵ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɫɤɨɥɢɨɡ�ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɜɫɟɯ�
ɞɟɬɟɣ�ɫ�Ⱦɐɉ��ɭ�ɩɨɥɨɜɢɧɵ�ɞɟɬɟɣ�ɫ�ɷɩɢɥɟɩɫɢɟɣ�ɢ�ɭ�������ɞɟɬɟɣ�ɫ�Ɋɗ��
ȼɨɪɨɧɤɨɨɛɪɚɡɧɚɹ�ɝɪɭɞɧɚɹ�ɤɥɟɬɤɚ�ɨɬɦɟɱɟɧɚ�ɭ�ɬɪɟɬɢ�ɞɟɬɟɣ�ɫ�Ⱦɐɉ�ɢ�ɭ�
������ɞɟɬɟɣ� ɫ� Ɋɗ�� ɩɥɨɫɤɨɫɬɨɩɢɟ� ɬɚɤɠɟ� ɜɫɬɪɟɱɚɟɬɫɹ� ɭ� ɞɟɬɟɣ� ɫ�Ⱦɐɉ�
������ɢ�ɜ� ɝɪɭɩɩɟ�ɞɟɬɟɣ� ɫ�ɗ� ���������ɇɚɪɭɲɟɧɢɟ�ɩɪɢɤɭɫɚ� ɜɵɹɜɥɟɧɨ�
ɭ� ɜɫɟɯ� ɞɟɬɟɣ� ɫ�Ⱦɐɉ�ɢ� ɭ� ɩɨɥɨɜɢɧɵ� ɞɟɬɟɣ� ɫ�ɗ�� Ȼɚɪɯɚɬɢɫɬɚɹ�� ɧɟɠɧɚɹ�
ɤɨɠɚ� ɜɫɬɪɟɱɚɟɬɫɹ� ɭ� ɞɟɬɟɣ� ɜɫɟɯ� ɝɪɭɩɩ�� ɧɨ� ɱɚɳɟ� ɜ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ɫ�
Ⱦɐɉ�� Ɍɨɧɤɚɹ� ɤɨɠɚ� ɜɵɹɜɥɹɟɬɫɹ� ɱɚɳɟ� ɭ� ɞɟɬɟɣ� ɫ� Ƚɂɗ� ������ ɢ� ɩɪɢ�
Ɋɗ� ������� Ʌɢɲɶ� ɭ� ɞɟɬɟɣ� ɫ� Ⱦɐɉ� ɨɬɦɟɱɟɧ� ɫɢɦɩɬɨɦ� ©ɩɚɩɢɪɨɫɧɨɣ�
ɛɭɦɚɝɢª��ɋɬɢɝɦɚɬɢɡɚɰɢɹ�ɭ�ɞɟɬɟɣ�ɩɟɪɜɨɣ�ɝɪɭɩɩɵ�ɜɵɹɜɥɹɟɬɫɹ��ɫɪɟɞɧɟɣ�
ɬɹɠɟɫɬɢ� ±� ɭ� �������ɞɟɬɟɣ� ɢ� ɬɹɠɟɥɚɹ� ±� ɭ� ������� ɩɪɢ� ɷɬɨɦ� ɬɹɠɟɫɬɶ�
ɇȾɋɌ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ�ɫɪɟɞɧɟɣ�ɭ��������ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɢ�±�ɭ�������
ɩɚɰɢɟɧɬɨɜ��ɋɬɢɝɦɚɬɢɡɚɰɢɹ�ɭ�ɞɟɬɟɣ�ɜɬɨɪɨɣ�ɝɪɭɩɩɵ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ��
ɫɪɟɞɧɟɣ�ɬɹɠɟɫɬɢ�±�ɭ��������ɬɹɠɟɥɚɹ�±�ɭ�������ɩɚɰɢɟɧɬɨɜ��ɩɪɢ�ɷɬɨɦ�
ɬɹɠɟɫɬɶ� ɇȾɋɌ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ� ɬɹɠɟɥɨɣ� ɫɬɟɩɟɧɢ� ɭ� ɜɫɟɯ� ɞɟɬɟɣ��
ɋɬɢɝɦɚɬɢɡɚɰɢɹ� ɭ� ɞɟɬɟɣ� ɬɪɟɬɶɟɣ� ɝɪɭɩɩɵ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ�� ɥɟɝɤɨɣ�
ɫɬɟɩɟɧɢ�±�ɭ�������ɢ�ɫɪɟɞɧɟɣ�ɬɹɠɟɫɬɢ�±�ɭ�������ɞɟɬɟɣ��ɩɪɢ�ɷɬɨɦ�ɬɹɠɟɫɬɶ�
ɇȾɋɌ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ� ɫɪɟɞɧɟɣ� ɫɬɟɩɟɧɢ� ��������� ɬɹɠɟɥɚɹ� ɫɬɟɩɟɧɶ�
ɨɬɦɟɱɟɧɚ�ɭ�ɨɞɧɨɝɨ�ɪɟɛɟɧɤɚ��ɋɬɢɝɦɚɬɢɡɚɰɢɹ�ɭ�ɞɟɬɟɣ�ɱɟɬɜɟɪɬɨɣ�ɝɪɭɩɩɵ�
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ��ɥɟɝɤɨɣ�ɫɬɟɩɟɧɢ�±�������ɢ�ɫɪɟɞɧɟɣ�±��������ɩɪɢ�ɷɬɨɦ�
ɬɹɠɟɫɬɶ� ɇȾɋɌ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ� ɥɟɝɤɨɣ� �������� ɢ� ɫɪɟɞɧɟɣ� ���������
ɋɚɦɚɹ�ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ�ɬɹɠɟɫɬɢ�ȾɋɌ�ɜɵɹɜɥɟɧɚ�ɭ�ɞɟɬɟɣ��ɫɬɪɚɞɚɸɳɢɯ�

Ⱦɐɉ�� ȼɵɜɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɹ� ɜɨ� ɜɫɟɯ� ɝɪɭɩɩɚɯ� ɞɟɬɟɣ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ�
ɫɬɟɩɟɧɶ� ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɩɪɹɦɨ� ɤɨɪɪɟɥɢɪɭɟɬ� ɫ�
ɬɹɠɟɫɬɶɸ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɹɜɥɟɧɢɣ�ɡɚɛɨɥɟɜɚɧɢɣ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ� ɬɹɠɟɥɨɣ� ɩɚɬɨɥɨɝɢɢ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ� ɫɢɫɬɟɦɵ�
ɛɨɥɶɲɭɸ� ɪɨɥɶ� ɢɝɪɚɟɬ� ɧɚɥɢɱɢɟ� ɧɟɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ� ɞɢɫɩɥɚɡɢɢ�
ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�ɬɤɚɧɢ��Ⱦɥɹ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɬɟɱɟɧɢɹ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ�
ɬɹɠɟɫɬɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɹɜɥɟɧɢɣ� ɩɚɬɨɥɨɝɢɢ� ɰɟɧɬɪɚɥɶɧɨɣ� ɧɟɪɜɧɨɣ�
ɫɢɫɬɟɦɵ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɧɟ� ɬɨɥɶɤɨ� ɫɬɟɩɟɧɶ� ɜɵɪɚɠɟɧɧɨɫɬɢ�
ɫɬɢɝɦɚɬɢɡɚɰɢɢ�� ɧɨ� ɢ� ɫɬɟɩɟɧɶ� ɬɹɠɟɫɬɢ� ɞɢɫɩɥɚɡɢɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ�
ɬɤɚɧɢ�

3(&8/,$5,7,(6�2)�&211(&7,9(�7,668(�'<63/$6,$�,1�
,1)$176�:,7+�&(175$/�1(59286�6<67(0�3$7+2/2*,(6
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�9��6KQLWNRYD
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,QWURGXFWLRQ�� &XUUHQWO\� LW� LV� NQRZQ� WKDW� WKH� FRQQHFWLYH� WLVVXH� LPSDFWV�
WKH� RFFXUUHQFH� RI�ZLGH� UDQJH� RI� GLVHDVHV� LQFOXGLQJ� WKH� FHQWUDO� QHUYRXV�
V\VWHP��&16��RQHV��$LP��7R�GHWHFW�WKH�SKHQRW\SLF�IHDWXUHV�RI�FRQQHFWLYH�
WLVVXH�G\VSODVLD��&7'��LQ�LQIDQWV�VXIIHULQJ�IURP�QHUYRXV�V\VWHP�GLVHDVHV��
0DWHULDOV�DQG�PHWKRGV�����LQIDQWV�ZHUH�H[DPLQHG�GXULQJ�WKHLU�WUHDWPHQW�
FRXUVH� LQ� QHXURORJLFDO� GHSDUWPHQW� RI� ,YDQRYR� &KLOGUHQ¶V� +RVSLWDO�ʋ���
��� LQIDQWV�ZLWK� UHVLGXDO� HQFHSKDORSDWK\� �5(��ZHUH� LQFOXGHG� LQ� WKH�¿UVW�
JURXS��2QH�KDOI�RI�WKLV�JURXS�ZDV�GLDJQRVHG�WKH�K\SHUWHQVLYH�V\QGURPH��
RQH�WKLUG�ZDV�IRXQG�WR�KDYH�K\GURFHSKDOLF�V\QGURPH�DQG�������VXIIHUHG�
IURP�LQFUHDVHG�QHXUR�UHÀH[LYH�H[FLWDELOLW\�V\QGURPH��7KH�VHFRQG�JURXS�
FRQVLVWHG�RI���LQIDQWV�ZLWK�FHUHEUDO�SDOV\�RI�GLIIHUHQW�IRUPV��K\SHUNLQHWLF�
±� ������� KHPLSOHJLF� ±� ������ DQG� VSDVWLF� GLSOHJLD� ±� ������� 7KH� WKLUG�
JURXS� FRQVLVWHG� RI� ��� LQIDQWV� VXIIHULQJ� IURP� K\SR[LF�LVFKHPLF� EUDLQ�
LQMXU\� LQFOXGLQJ� ������ ZLWK� K\SHUWHQVLYH� V\QGURPH� DQG� K\SHUWHQVLYH�
K\GURFHSKDOLF� V\QGURPH�� ������ZLWK� DVWKHQRQHXURWLF� V\QGURPH�� ������
ZLWK� LQFUHDVHG� QHXUR�UHÀH[LYH� H[FLWDELOLW\� V\QGURPH� DQG� ������ ZLWK�
PRWRU�GLVRUGHUV��$OVR� WKH� WUDXPDWLF�&16� LQMXU\�ZDV�REVHUYHG� LQ�������
RI�SDWLHQWV��7KH�IRXUWK�JURXS�ZDV�FRPSRVHG�RI����LQIDQWV�LQFOXGLQJ�������
ZLWK� DEVHQFH� VHL]XUHV� DQG� ������ZLWK� LGLRSDWKLF� IRFDO� HSLOHSV\� �PLOG���
7KH�YHUL¿FDWLRQ�RI�XQGLIIHUHQWLDWHG�FRQQHFWLYH�WLVVXH�G\VSODVLD��8'&7'��
GHJUHHV�ZDV�GRQH�DFFRUGLQJ�WR�WKH�UHFRPPHQGDWLRQV�VWDWHG�LQ�WKH�5XVVLDQ�
UHFRPPHQGDWLRQV� RQ�GLDJQRVWLF� DOJRULWKPV� IRU� VWUXFWXUDO� DQG� IXQFWLRQDO�
GLVRUGHUV� RI� FRQQHFWLYH� WLVVXH� DQG� ,QWHUQDWLRQDO� SKHQRW\SLF� VFDOH� RI�
0�-��*OHVE\� ��������7KH�&7'�GHJUHHV�ZHUH� FODVVL¿HG� DFFRUGLQJ� WR�7�,��
.DGXULQD�VFDOH�DQG�/�1��$EEDNXPRYD�VFDOH���������5HVXOWV��7KH�VWXGLHV�
KDYH�VKRZQ�WKDW�VFROLRVLV�ZDV�IRXQG�LQ�DOO�LQIDQWV�ZLWK�FHUHEUDO�SDOV\��LQ�
KDOI�RI�LQIDQWV�ZLWK�VHL]XUHV�DQG�LQ�������ZLWK�5(��7KH�IXQQHO�FKHVW�ZDV�
REVHUYHG� LQ�RQH� WKLUG�RI�SDWLHQWV�ZLWK�FHUHEUDO�SDOV\�DQG� LQ�������ZLWK�
5(��7KH�ÀDW�IHHW�ZHUH�DOVR�GHWHFWHG�LQ�LQIDQWV�ZLWK�FHUHEUDO�SDOV\���������
DQG� LQ� SDWLHQWV� ZLWK� LGLRSDWKLF� IRFDO� HSLOHSV\� ��������� 7KH� RFFOXVDO�
GLVKDUPRQ\�ZDV� LGHQWL¿HG� LQ� DOO� LQIDQWV�ZLWK� FHUHEUDO� SDOV\� DQG�KDOI� RI�
LQIDQWV�ZLWK�LGLRSDWKLF�IRFDO�HSLOHSV\��7KH�VLON��VRIW�VNLQ�ZDV�REVHUYHG�LQ�
DOO�LQIDQWV�RI�DOO�JURXSV��EXW�LW�ZDV�PRVW�W\SLFDO�IRU�LQIDQWV�ZLWK�FHUHEUDO�
SDOV\�� 7KH� WKLQ� VNLQ� ZDV� IRXQG� LQ� LQIDQWV� ZLWK� K\SR[LF�LVFKHPLF� EUDLQ�
LQMXU\�������DQG�ZLWK�5(��������7KH�³WLVVXH�SDSHU´�VNLQ�ZDV�REVHUYHG�
LQ�LQIDQWV�ZLWK�FHUHEUDO�SDOV\��7KH�VWLJPDWL]DWLRQ�RI�LQIDQWV�LQ�¿UVW�JURXS�
ZDV�PRGHUDWH�LQ�������DQG�VHYHUH�LQ��������$W�WKDW�8'&7'�RI�PRGHUDWH�
GHJUHH� ZDV� GLDJQRVHG� LQ� ������ RI� SDWLHQWV� DQG� VHYHUH� RQH� LQ� �������
7KH� VWLJPDWL]DWLRQ� RI� LQIDQWV� LQ� VHFRQG� JURXS� ZDV� PRGHUDWH� LQ� ������
DQG�VHYHUH�LQ��������7KH�8'&7'�GHJUHH�ZDV�VHYHUH�LQ�DOO�LQIDQWV��7KH�
VWLJPDWL]DWLRQ�RI�LQIDQWV�LQ�WKLUG�JURXS�ZDV�PLOG�LQ�������DQG�PRGHUDWH�
LQ��������$W�WKDW�8'&7'�GHJUHH�ZDV�PRGHUDWH�LQ�������RI�SDWLHQWV�DQG�
VHYHUH� GHJUHH�ZDV� IRXQG� LQ� RQH� LQIDQW��7KH� VWLJPDWL]DWLRQ�RI� LQIDQWV� LQ�
IRXUWK� JURXS�ZDV�PLOG� LQ� ������ DQG�PRGHUDWH� LQ� �������7KH�8'&7'�
GHJUHH�ZDV�PLOG�LQ�������DQG�PRGHUDWH�LQ��������7KH�PRVW�VHYHUH�GHJUHH�
RI�&7'�ZDV�GHWHFWHG�LQ�LQIDQWV�VXIIHULQJ�IURP�FHUHEUDO�SDOV\��&RQFOXVLRQ��
7KHVH�VWXGLHV�KDYH�VKRZQ�WKDW�WKH�GHJUHH�RI�FRQQHFWLYH�WLVVXH�G\VSODVLD�LV�
GLUHFWO\�FRQQHFWHG�ZLWK�GHJUHH�RI�QHXURORJLFDO�PDQLIHVWDWLRQV��7KXV��WKH�
SUHVHQFH� RI� XQGLIIHUHQWLDWHG� FRQQHFWLYH� WLVVXH� G\VSODVLD� LPSDFWV� JUHDWO\�
RQ� RFFXUUHQFH� RI� VHYHUH� SDWKRORJ\� RI� FHQWUDO� QHUYRXV� V\VWHP��7R�PDNH�
D� SURJQRVLV� RI� GLVHDVH� DQG� GHJUHH� RI� FOLQLFDO� PDQLIHVWDWLRQV� RI� &16�
SDWKRORJLHV��LW�LV�UHTXLUHG�WR�FRQVLGHU�ERWK�WKH�VWLJPDWL]DWLRQ�GHJUHH�DQG�
&7'�GHJUHH�

ɄȺɌȺɆɇȿɋɌɂɑȿɋɄɈȿ�ɇȺȻɅɘȾȿɇɂȿ�ɉȿɊȼɂɑɇɈȽɈ�ɂ�
ȼɌɈɊɂɑɇɈȽɈ�ɋɂɇȾɊɈɆȺ�ȻȺɊɌȿɊȺ�ɍ�ȾȿɌȿɃ
Ɇ�Ɉ��Ⱥɦɢɪɹɧ��Ɇ�ȼ��ɇɢɤɢɬɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɀ�Ƚ��Ʌɟɜɢɚɲɜɢɥɢ
ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ�ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ��ɋɚɧɤɬ�ɉɟɬɟɪɛɭɪɝ��Ɋɨɫɫɢɹ



Вестник РГМУ, 2014, № 2

438

ȼɜɟɞɟɧɢɟ�� Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦ� �Ȼɋ�� ±� ɬɭɛɭɥɨɩɚɬɢɹ� ɫ� ɚɭɬɨɫɨɦɧɨ�
ɪɟɰɟɫɫɢɜɧɵɦ� ɬɢɩɨɦ� ɧɚɫɥɟɞɨɜɚɧɢɹ�� ɩɪɨɹɜɥɹɸɳɚɹɫɹ� ɝɢɩɨɤɚɥɢɟɦɢɟɣ��
ɦɟɬɚɛɨɥɢɱɟɫɤɢɦ� ɚɥɤɚɥɨɡɨɦ�� ɝɢɩɟɪɪɟɧɢɧɟɦɢɟɣ�� ɝɢɩɟɪɩɥɚɡɢɟɣ�ɘȽȺ��
ɝɢɩɟɪɚɥɶɞɨɫɬɟɪɨɧɢɡɦɨɦ��ɭ�ɧɟɤɨɬɨɪɵɯ�ɩɚɰɢɟɧɬɨɜ�±�ɝɢɩɨɦɚɝɧɢɟɦɢɟɣ��
Ʉɥɚɫɫɢɮɢɤɚɰɢɹ�� ɩɟɪɜɢɱɧɵɣ�� ɜɪɨɠɞɟɧɧɵɣ�� ɝɟɧɟɬɢɱɟɫɤɢ�
ɨɛɭɫɥɨɜɥɟɧɧɵɣ�� ɜɬɨɪɢɱɧɵɣ�� ɜɪɨɠɞɟɧɧɵɣ�� ɜ� ɫɬɪɭɤɬɭɪɟ� ɞɪɭɝɢɯ�
ɫɟɦɟɣɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɩɨɱɟɤ�� ɩɪɢɨɛɪɟɬɟɧɧɵɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɤɚɬɚɦɧɟɡ� �� ɞɟɬɟɣ� ɞɥɹ� ɜɵɹɫɧɟɧɢɹ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɬɟɱɟɧɢɹ� ɢ�
ɥɟɱɟɧɢɹ�Ȼɋ��ɂɡ���ɩɚɰɢɟɧɬɨɜ�ɭ���ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�ɩɟɪɜɢɱɧɵɣ�Ȼɋ��ɭ���
±�ɜɬɨɪɢɱɧɵɣ�Ȼɋ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ʉɚɬɚɦɧɟɫɬɢɱɟɫɤɢɣ��ɤɥɢɧɢɤɨ�
ɥɚɛɨɪɚɬɨɪɧɵɣ�� ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɢɣ� ɦɟɬɨɞɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡ� �� ɧɚɛɥɸɞɚɟɦɵɯ� ɩɚɰɢɟɧɬɨɜ� ɭ� �� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ�
ɩɟɪɜɢɱɧɵɣ�� ɝɟɧɟɬɢɱɟɫɤɢ� ɨɛɭɫɥɨɜɥɟɧɧɵɣ� Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦ�� ɭ� �� ±�
ɜɬɨɪɢɱɧɵɣ�Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦ��Ɉɫɧɨɜɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦɚ�
ɫ� ɧɟɨɧɚɬɚɥɶɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɪɜɨɬɚ�� ɞɢɚɪɟɹ�� ɩɨɥɢɭɪɢɹ�� ɩɨɥɢɞɢɩɫɢɹ��
ɩɪɢɡɧɚɤɢ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ��ɫ�ɝɪɭɞɧɨɝɨ�ɜɨɡɪɚɫɬɚ�±�ɝɢɩɨɤɚɥɶɰɢɟɦɢɱɟɫɤɢɟ�
ɫɭɞɨɪɨɝɢ��ɝɢɩɨɤɚɥɢɟɦɢɱɟɫɤɢɟ�ɩɚɪɟɡɵ��ɍ���ɞɟɬɟɣ�ɫ�ɩɟɪɜɢɱɧɵɦ�Ȼɚɪɬɬɪ�
ɫɢɧɞɪɨɦɨɦ�ɜ�ɜɨɡɪɚɫɬɟ��±��ɥɟɬ�ɨɬɦɟɱɚɥɢɫɶ��ɩɪɢɡɧɚɤɢ�ɨɛɟɡɜɨɠɢɜɚɧɢɹ�
ɧɚ� ɮɨɧɟ� ɩɨɜɬɨɪɧɵɯ� ɪɜɨɬ�� ɷɤɫɢɤɨɡ�� ɞɢɚɪɟɹ�� ɩɨɥɢɭɪɢɹ�� ɩɨɥɢɞɢɩɫɢɹ��
ɡɚɞɟɪɠɤɚ� ɪɨɫɬɚ� ɢ� ɩɫɢɯɨɦɨɬɨɪɧɨɝɨ� ɪɚɡɜɢɬɢɹ�� ɧɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɣ�
ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ� ɚɥɤɚɥɨɡ�� ɝɢɩɨɯɥɨɪɟɦɢɹ�� ɝɢɩɨɤɚɥɶɰɢɟɦɢɹ��
ɝɢɩɨɧɚɬɪɢɟɦɢɹ�� ɚɦɢɧɨɚɰɢɞɭɪɢɹ�� ɩɨɜɵɲɟɧɢɟ� ɷɤɫɤɪɟɰɢɢ� .�� 1D��
&O� ɫ� ɦɨɱɨɣ�� ɧɟɮɪɨɤɚɥɶɰɢɧɨɡ�� ɤɚɥɶɰɢɭɪɢɹ�� ɝɢɩɨɤɚɥɢɟɦɢɹ� ����±����
ɦɦɦɨɥɶ�ɥ��� ɫɧɢɠɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɤɥɭɛɨɱɤɨɜɨɣ� ɮɢɥɶɬɪɚɰɢɢ� �ɋɄɎ��
ɞɨ� ��� ɦɥ�ɦɢɧ�� Ƚɟɧɟɬɢɱɟɫɤɨɟ� ɬɟɫɬɢɪɨɜɚɧɢɟ� ɚɧɬɟɧɚɬɚɥɶɧɨɝɨ� ɬɢɩɚ�
Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦɚ� ɜɵɹɜɢɥɨ� ɡɚɦɟɧɭ� ɫ�� ����� ɋ!Ɍ� �ɪ�� 7KU����,,H�� ɜ�
ɝɟɬɟɪɨɡɢɝɨɬɧɨɦ�ɫɨɫɬɨɹɧɢɢ��ɍ�ɞɟɬɟɣ�ɫ�ɜɬɨɪɢɱɧɵɦɢ�ɮɨɪɦɚɦɢ�ɜ�ɜɨɡɪɚɫɬɟ�
�±��� ɥɟɬ� Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦ� ɩɪɨɹɜɢɥɫɹ� ɧɚ� ɮɨɧɟ� ɮɟɨɯɪɨɦɨɰɢɬɨɦɵ� ɢ�
ɪɚɛɞɨɦɢɨɥɢɡɚ� ɛɟɡ� ɧɚɪɭɲɟɧɢɹ� ɮɭɧɤɰɢɢ� ɋɄɎ�� ɇɚ� ɮɨɧɟ� ɩɪɨɜɨɞɢɦɨɣ�
ɬɟɪɚɩɢɢ�ɢɧɞɨɦɟɬɚɰɢɧɨɦ�� ɩɪɟɩɚɪɚɬɚɦɢ� ɤɚɥɢɹ� �ɩɚɧɚɧɝɢɧ�� ɚɫɩɚɪɤɚɦ�ɢ�
ɬ�ɞ���ɭ�ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɨɬɦɟɱɟɧɨ�ɩɨɜɵɲɟɧɢɟ�ɤɚɥɢɹ�ɜ�ɫɵɜɨɪɨɬɤɟ�ɤɪɨɜɢ��
ɫɤɨɪɪɢɝɢɪɨɜɚɧ� ɦɟɬɚɛɨɥɢɱɟɫɤɢɣ� ɚɥɤɚɥɨɡ�� Ⱦɥɢɬɟɥɶɧɨɟ� ɩɪɢɦɟɧɟɧɢɟ�
ɢɧɞɨɦɟɬɚɰɢɧɚ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɫɧɢɠɟɧɢɸ� ɋɄɎ�� Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ�
ɩɪɟɩɚɪɚɬɨɦ� ɜ� ɥɟɱɟɧɢɢ� Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦɚ� ɹɜɥɹɟɬɫɹ� ɫɟɥɟɤɬɢɜɧɵɣ�
ɢɧɝɢɛɢɬɨɪ� ɰɢɤɥɨɨɤɫɢɝɟɧɚɡɵ� �� ±� ɐɟɥɟɤɨɤɫɢɛ� �&HOHFR[LEXP���
ɧɚɱɚɥɶɧɚɹ�ɞɨɡɚ� ���±����ɦɝ�ɤɝ�ɫɭɬ��ɐɟɥɟɤɨɤɫɢɛ�ɭɦɟɧɶɲɚɟɬ� ɜɵɜɟɞɟɧɢɟ�
ɫ�ɦɨɱɨɣ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ�ȿ��ɢ���ɤɟɬɨ�ɩɪɨɫɬɚɝɥɚɧɞɢɧɚ�)���ɦɟɬɚɛɨɥɢɬɚ�
ɩɪɨɫɬɚɰɢɤɥɢɧɚ��� ɧɟ� ɜɵɡɵɜɚɟɬ� ɫɧɢɠɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɤɥɭɛɨɱɤɨɜɨɣ�
ɮɢɥɶɬɪɚɰɢɢ� ɭ� ɞɟɬɟɣ�� ȼɵɜɨɞɵ�� Ȼɚɪɬɟɪ�ɫɢɧɞɪɨɦ� ɭ� ɞɟɬɟɣ� ɹɜɥɹɟɬɫɹ�
ɤɥɢɧɢɱɟɫɤɢ� ɬɹɠɟɥɨɣ� ɢ� ɪɟɞɤɨɣ� ɬɭɛɭɥɨɩɚɬɢɟɣ�� Ɉɫɧɨɜɧɚɹ� ɡɚɞɚɱɚ�
ɩɟɞɢɚɬɪɚ�ɧɟɮɪɨɥɨɝɚ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɪɚɧɧɟɣ� ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɨɣ��
ɦɨɥɟɤɭɥɹɪɧɨ�ɝɟɧɟɬɢɱɟɫɤɨɣ� ɞɢɚɝɧɨɫɬɢɤɟ� ɩɟɪɜɢɱɧɵɯ� ɢ� ɜɬɨɪɢɱɧɵɯ�
ɮɨɪɦ� ɬɭɛɭɥɨɩɚɬɢɢ�� ɧɚɡɧɚɱɟɧɢɢ� ɚɞɟɤɜɚɬɧɨɣ� ɩɨɠɢɡɧɟɧɧɨɣ�
ɬɟɪɚɩɢɢ� ɧɟɫɬɟɪɨɢɞɧɵɦɢ� ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ�
�ɂɧɞɨɦɟɬɚɰɢɧ�� ɐɟɥɟɤɨɤɫɢɛ��� ɩɪɟɩɚɪɚɬɚɦɢ� ɤɚɥɢɹ� �Ⱥɫɩɚɪɤɚɦ��
ɉɚɧɚɧɝɢɧ��ɢ�ɩɪɟɞɭɩɪɟɠɞɟɧɢɢ�ɪɚɡɜɢɬɢɹ�ɨɫɥɨɠɧɟɧɢɣ�

&$7$01(67,&�2%6(59$7,21�2)�35,0$5<�$1'�
6(&21'$5<�%$577(5�6<1'520(�,1�&+,/'5(1
0�2��$PLU\DQ��0�9��1LNLWLQD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�=�*��/HYLDVKYLOL
6W��3HWHUVEXUJ�6WDWH�3HGLDWULF�0HGLFDO�8QLYHUVLW\��6W��3HWHUVEXUJ��5XVVLD

,QWURGXFWLRQ��%DUWWHU�V\QGURPH��%6��WXEXORSDWK\�ZLWK�DXWRVRPDO�UHFHVVLYH�
�$5�� W\SH� RI� JHQHWLF� LQKHULWDQFH�� PDQLIHVWHG� K\SRNDOHPLD�� PHWDEROLF�
DONDORVLV��K\SHUUHQLQHPLD��K\SHUSODVLD� MX[WDJORPHUXODU�DSSDUDWXV��-*$���
K\SHUDOGRVWHURQLVP�� LQ� VRPH� SDWLHQWV�� K\SRPDJQHVHPLD�� &ODVVL¿FDWLRQ��
SULPDU\�� FRQJHQLWDO�� JHQHWLFDOO\� EDVHG�� VHFRQGDU\� LQ� WKH� VWUXFWXUH� RI�
RWKHU�IDPLO\�NLGQH\�GLVHDVH��2EMHFWLYH��([SORUH�FDWDPQHVLV�RI���FKLOGUHQ�
WR� LGHQWLI\� WKH� FRXUVH� DQG� WUHDWPHQW� RI� %6�� 0DWHULDOV� DQG� 0HWKRGV��
&DWDPQHVWLF��FOLQLFDO�DQG�ODERUDWRU\��PROHFXODU�JHQHWLFV�PHWKRGV��5HVXOWV��
2I�WKH���SDWLHQWV�REVHUYHG�LQ���GLDJQRVHG�SULPDU\��JHQHWLFDOO\�GHWHUPLQHG�
%6�� KDYH� �� VHFRQGDU\� %6�� 0DLQ� PDQLIHVWDWLRQV� RI� %6� ZLWK� QHRQDWDO�
DJH��YRPLWLQJ��GLDUUKHD��SRO\XULD��SRO\GLSVLD�� VLJQV�RI�GHK\GUDWLRQ��ZLWK�
LQIDQWV�� K\SRFDOFHPLF� FRQYXOVLRQV�� SDUHVLV� K\SRNDOHPLF�� ,Q� �� FKLOGUHQ�
ZLWK�$5�%DUWWHU�V\QGURPH�DJHG��±��\HDUV�REVHUYHG��SRO\XULD��SRO\GLSVLD��
JURZWK� UHWDUGDWLRQ� DQG� SV\FKRPRWRU� GHYHORSPHQW�� XQFRPSHQVDWHG�
PHWDEROLF� DONDORVLV�� K\SRFKORUHPLD�� K\SRFDOFHPLD�� K\SRQDWUHPLD��
DFLGDPLQXULD��LQFUHDVHG�H[FUHWLRQ�RI�.��1D��&O�LQ�XULQH��QHSKURFDOFLQRVLV��
FDOFLXULD�� K\SRNDOHPLD� ����±���� PPRO�O��� K\SHUSURVWDJODQGLQ�(�HPLD��
*HQHWLF� WHVWLQJ� RI� O� W\SH�%6� IRXQG� D� UHSODFHPHQW� JHQH�ZLWK� �����&!7�
�U��7KU����,,H��LQ�WKH�KHWHUR]\JRXV�VWDWH��&KLOGUHQ�ZLWK�VHFRQGDU\�IRUPV��
DJHG��±���\HDUV��%6�PDQLIHVWHG�RQ�WKH�EDFNJURXQG�RI�SKHRFKURPRF\WRPD�
ZLWKRXW�G\VIXQFWLRQ�WKH�GHFUHDVH�LQ�JORPHUXODU�¿OWUDWLRQ�UDWH��,Q�D�UHVXOW�
RI� WKHUDS\�ZLWK� LQGRPHWKDFLQ��GUXJV�SRWDVVLXP�DOO�SDWLHQWV�KDG�HOHYDWHG�

SRWDVVLXP� LQ� VHUXP�� FRUUHFWHG�PHWDEROLF� DONDORVLV��&RQFOXVLRQV��%DUWWHU�
V\QGURPH�LV�D�UDUH�WXEXORSDWK\��7KH�QHFHVVDU\�WKHUDS\�ZLWK�QRQVWHURLGDO�
DQWL�LQÀDPPDWRU\� GUXJV� �LQGRPHWDFLQ�� FHOHFR[LE�� GUXJV� SRWDVVLXP�
SUHYHQWV�WKH�GHYHORSPHQW�RI�FRPSOLFDWLRQV�

ȼɈɉɊɈɋɕ�ȺɇɌɂȻɂɈɌɂɄɈɌȿɊȺɉɂɂ�ȼ�
ɉȿȾɂȺɌɊɂɑȿɋɄɈɆ�ɋɌȺɐɂɈɇȺɊȿ
Ɍ�Ȼ��Ʉɨɧɨɜɚɥɨɜɚ��ɂ�Ⱥ��ȼɨɪɨɧɰɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɋ�ɇ��Ɇɚɦɥɟɟɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɭɫɩɟɯɢ�ɫɨɜɪɟɦɟɧɧɨɣ�ɮɚɪɦɚɤɨɬɟɪɚɩɢɢ��ɱɢɫɥɨ�
ɩɪɨɛɥɟɦ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɩɪɨɜɟɞɟɧɢɟɦ� ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɨɣ� ɬɟɪɚɩɢɢ��
ɧɟɭɤɥɨɧɧɨ� ɪɚɫɬɟɬ�� ɍɜɟɥɢɱɟɧɢɟ� ɨɛɳɟɝɨ� ©ɚɪɫɟɧɚɥɚª� ɚɧɬɢɛɢɨɬɢɤɨɜ�
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɫɧɢɠɟɧɢɟɦ�ɡɧɚɧɢɣ�ɜɪɚɱɟɣ�ɨ�ɩɪɢɧɰɢɩɚɯ�ɪɚɰɢɨɧɚɥɶɧɨɣ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ�ɬɟɪɚɩɢɢ��ɧɟɚɞɟɤɜɚɬɧɨɫɬɶɸ�©ɫɬɚɪɬɨɜɨɣª�ɬɟɪɚɩɢɢ��
ɪɨɫɬɨɦ� ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ� ɩɚɬɨɝɟɧɧɨɣ� ɮɥɨɪɵ� ɤ� ɚɧɬɢɛɢɨɬɢɤɚɦ��
ɨɫɨɛɟɧɧɨ� ±� ɩɪɢ� ɜɧɭɬɪɢɛɨɥɶɧɢɱɧɨɦ� ɢɧɮɢɰɢɪɨɜɚɧɢɢ�� ɡɧɚɱɢɬɟɥɶɧɵɦ�
ɭɜɟɥɢɱɟɧɢɟɦ� ɞɨɥɢ� ɞɠɟɧɟɪɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɜ� ɫɬɚɰɢɨɧɚɪɚɯ� ɢ�
ɭɱɚɳɟɧɢɟɦ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɩɨɛɨɱɧɵɯ� ɪɟɚɤɰɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɚɧɚɥɢɡ� ɩɪɢɱɢɧ�� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɧɟɚɞɟɤɜɚɬɧɨɣ� ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ�
ɜ� ɭɫɥɨɜɢɹɯ� ɞɟɬɫɤɨɝɨ� ɦɧɨɝɨɩɪɨɮɢɥɶɧɨɝɨ� ɫɬɚɰɢɨɧɚɪɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��ɇɚɦɢ� ɢɡɭɱɟɧɵ� ɢɫɬɨɪɢɢ� ɛɨɥɟɡɧɢ�� ɥɢɫɬɵ� ɧɚɡɧɚɱɟɧɢɣ�� ɥɢɫɬɵ�
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ� ɬɟɪɚɩɢɢ�� ɞɧɟɜɧɢɤɨɜɵɟ� ɡɚɩɢɫɢ� ɞɟɬɟɣ� ɩɟɪɜɨɝɨ�
ɝɨɞɚ� ɠɢɡɧɢ�� ɩɪɨɥɟɱɟɧɧɵɯ� ɜ� ɨɬɞɟɥɟɧɢɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ� ɢ�
ɩɨɥɭɱɚɜɲɢɯ�ɚɧɬɢɛɢɨɬɢɤɢ��Ɋɟɡɭɥɶɬɚɬɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɚɧɚɥɢɡɚ�ɩɨɤɚɡɚɥɢ��
ɱɬɨ� ɞɨɜɨɥɶɧɨ� ɱɚɫɬɨ� ɜɫɬɪɟɱɚɸɬɫɹ� ɬɢɩɢɱɧɵɟ� ɧɟɞɨɫɬɚɬɤɢ� ɨɮɨɪɦɥɟɧɢɹ�
ɦɟɞɢɰɢɧɫɤɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɢ��ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɥɢɫɬɨɜ�ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ�
ɬɟɪɚɩɢɢ��ɍɤɚɡɚɧɵ�ɤɨɦɦɟɪɱɟɫɤɢɟ�ɧɚɡɜɚɧɢɹ�ɨɪɢɝɢɧɚɥɶɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ��ɜ�
ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɩɚɰɢɟɧɬɵ�ɩɨɥɭɱɚɥɢ�ɢɯ�ɞɠɟɧɟɪɢɱɟɫɤɢɟ�ɚɧɚɥɨɝɢ��ɇɟɜɟɪɧɨ�
ɭɤɚɡɵɜɚɥɢɫɶ� ɦɟɠɞɭɧɚɪɨɞɧɵɟ� ɧɟɩɚɬɟɧɬɨɜɚɧɧɵɟ� ɧɚɡɜɚɧɢɹ� �Ɇɇɇ��
ɚɧɬɢɛɢɨɬɢɤɨɜ�� Ɉɱɟɧɶ� ɱɚɫɬɨ� ɨɬɫɭɬɫɬɜɭɟɬ� ɪɚɫɱɟɬ� ɞɨɡɵ� ɚɧɬɢɛɢɨɬɢɤɨɜ�
ɧɚ�ɤɢɥɨɝɪɚɦɦ�ɦɚɫɫɵ�ɬɟɥɚ�ɩɚɰɢɟɧɬɚ��Ɉɬɫɭɬɫɬɜɭɸɬ�ɞɚɬɵ�ɧɚɡɧɚɱɟɧɢɹ�ɢ�
ɨɬɦɟɧɵ�ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ��ɑɚɫɬɨ�ɨɬɫɭɬɫɬɜɭɸɬ�ɭɤɚɡɚɧɢɹ�
ɧɚ� ɩɪɨɜɨɞɢɜɲɭɸɫɹ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɭɸ� ɚɧɬɢɛɢɨɬɢɤɨɩɪɨɮɢɥɚɤɬɢɤɭ��
ɉɪɢ� ɞɥɢɬɟɥɶɧɨɦ� ɩɪɟɛɵɜɚɧɢɢ� ɦɚɥɟɧɶɤɨɝɨ� ɩɚɰɢɟɧɬɚ� ɜ� ɫɬɚɰɢɨɧɚɪɟ�
ɜ� ɞɧɟɜɧɢɤɨɜɵɯ� ɡɚɩɢɫɹɯ� ɧɟ� ɤɨɪɪɢɝɢɪɨɜɚɥɚɫɶ� ɞɨɡɚ� ɚɧɬɢɛɢɨɬɢɤɨɜ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɢɡɦɟɧɟɧɢɸ� ɦɚɫɫɵ� ɬɟɥɚ� �ɭɝɪɨɡɚ� ©ɫɭɛɨɩɬɢɦɚɥɶɧɨɫɬɢ�
ɞɨɡª���ɑɚɫɬɨɟ�ɧɟɫɨɛɥɸɞɟɧɢɟ�ɤɪɚɬɧɨɫɬɢ�ɜɜɟɞɟɧɢɹ�ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ�
ɩɪɟɩɚɪɚɬɨɜ�� ɇɟɨɩɪɚɜɞɚɧɧɨɟ� ɬɨɩɢɱɟɫɤɨɟ� ɩɪɢɦɟɧɟɧɢɟ� ɚɧɬɢɛɢɨɬɢɤɨɜ��
Ɉɬɫɭɬɫɬɜɢɟ�ɤɨɧɰɟɩɰɢɢ�ɤ�ɧɚɡɧɚɱɟɧɢɸ�ɚɧɬɢɛɢɨɬɢɤɨɜ��ɇɟɨɛɨɫɧɨɜɚɧɧɨɟ�
ɧɚɡɧɚɱɟɧɢɟ�ɚɧɬɢɛɢɨɬɢɤɨɜ� ɝɥɭɛɨɤɨɝɨ�ɪɟɡɟɪɜɚ�ɜ�ɤɚɱɟɫɬɜɟ�©ɫɬɚɪɬɨɜɨɣª�
ɬɟɪɚɩɢɢ�� ɇɟ� ɜɫɟɝɞɚ� ɨɩɪɚɜɞɚɧɧɚɹ� ɩɪɨɥɨɧɝɚɰɢɹ� ɬɟɪɚɩɢɢ� ɪɟɡɟɪɜɧɵɦɢ�
ɚɧɬɢɛɢɨɬɢɤɚɦɢ�� Ɉɬɫɭɬɫɬɜɢɟ� ɩɪɚɤɬɢɤɢ� ©ɞɟɷɫɤɚɥɚɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢª��
ɇɚɡɧɚɱɟɧɢɟ� ɩɪɨɛɢɨɬɢɤɨɜ� ɫ� ɰɟɥɶɸ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɞɢɫɛɚɤɬɟɪɢɨɡɚ�
ɧɚ� ɮɨɧɟ� ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ�� ȼɵɜɨɞɵ�� Ⱥɧɚɥɢɡ� ɢ� ɨɛɫɭɠɞɟɧɢɟ�
ɜɵɹɜɥɟɧɧɵɯ� ɧɟɞɨɫɬɚɬɤɨɜ� ɜ� ɩɪɨɜɟɞɟɧɢɢ� ɚɧɬɢɛɢɨɬɢɤɨɬɟɪɚɩɢɢ�� ɚ�
ɬɚɤɠɟ� ɢɯ� ɧɟɞɨɩɭɳɟɧɢɟ� ɜ� ɞɚɥɶɧɟɣɲɟɣ� ɪɚɛɨɬɟ� ɛɭɞɟɬ� ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�
ɨɩɬɢɦɢɡɚɰɢɢ�ɩɨɥɢɬɢɤɢ�ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ�ɬɟɪɚɩɢɢ�ɜ�ɩɟɞɢɚɬɪɢɱɟɫɤɢɯ�
ɫɬɚɰɢɨɧɚɪɚɯ� ɢ� ɭɥɭɱɲɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɨɤɚɡɵɜɚɟɦɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ�ɞɟɬɹɦ�

48(67,216�2)�$17,%,27,&�7+(5$3<�,1�3(',$75,&�
+263,7$/
7�%��.RQRYDORYD��,�$��9RURQWVRYD
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��5�1��0DPOH\HY
.D]DQ�6WDWH�0HGLFDO�,QVWLWXWH��.D]DQ��5XVVLD

,QWURGXFWLRQ��'HVSLWH�RQ�DGYDQFHV�RI�PRGHUQ�SKDUPDFRWKHUDS\��WKH�QXPEHU�
RI� SUREOHPV� UHODWHG� WR� WKH� KROGLQJ� RI� DQWLPLFURELDO� WKHUDS\� LV� VWHDGLO\�
LQFUHDVLQJ��*URZWK�RI�WKH�WRWDO�©DUVHQDOª�RI�DQWLELRWLFV�LV�DVVRFLDWHG�ZLWK�
GRFWRU¶V�ORZ�NQRZOHGJH�DERXW�WKH�SULQFLSOHV�RI�UDWLRQDO�DQWLELRWLF�WKHUDS\��
ZLWK� LQDGHTXDWH� LQLWLDO� WKHUDS\�� ZLWK� LQFUHDVLQJ� UHVLVWDQFH� RI� SDWKRJHQV�
WR� DQWLELRWLFV�� HVSHFLDOO\� XSRQ� QRVRFRPLDO� LQIHFWLRQ�� ZLWK� D� VLJQL¿FDQW�
JURZWK� RI� JHQHULF� GUXJV� VKDUH� LQ� KRVSLWDOV� DQG� IUHTXHQW� RFFXUUHQFH� RI�
WKH�VLGH�UHDFWLRQV��$LP��2XU�VWXG\�DLP�LV�D�FDXVH�DQDO\VLV�RI�LQDGHTXDWH�
DQWLELRWLF� WKHUDS\� LQ� FRQGLWLRQV� RI� PXOWLGLVFLSOLQDU\� FKLOGUHQ� KRVSLWDO��
0DWHULDOV� DQG�PHWKRGV��:H� KDYH� EHHQ� VWXG\LQJ� FDVH� UHSRUWV� RI� LQIDQWV��
ZKRP�ZHUH� WUHDWHG� LQ�VXUJLFDO�GHSDUWPHQW�DQG� WDNLQJ�DQWLELRWLFV�� VKHHWV�
RI� DQWLELRWLF� WKHUDS\�� VKHHWV� DSSRLQWPHQWV� DQG�GLDULHV��5HVXOWV��$QDO\VLV�
UHVXOWV� KDYH� VKRZQ� WKDW� W\SLFDO� GLVDGYDQWDJHV� RI� D� PHGLFDO� GRFXPHQWV�
GUDZLQJ� XS� PHHW� TXLWH� RIWHQ�� HVSHFLDOO\� LQ� VKHHWV� RI� DQ� DQWLEDFWHULDO�
WKHUDS\�� 7KH� FRPPHUFLDO� QDPHV� RI� RULJLQDO� GUXJV� GHVLJQDWHG�� ZKLOH�
SDWLHQWV� UHFHLYHG� WKHLU� JHQHULF� DQDORJXHV�� ,QWHUQDWLRQDO� QRQSURSULHWDU\�
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QDPH� �,11�� RI� DQWLELRWLFV� VSHFL¿HG� LQFRUUHFWO\�� 7KH� FDOFXODWLRQ� RI� WKH�
GRVH� RI� DQWLELRWLFV� SHU� NLORJUDP� ZHLJKW� RI� WKH� SDWLHQW� ODFNHG� 'DWH� RI�
DSSRLQWPHQW�DQG�FHVVDWLRQ�RI� WUHDWPHQW�E\�DQWLELRWLFV� ODFNHG� WRR��2IWHQ�
WKHUH�DUH�QR�LQGLFDWLRQV�DERXW�GRQH�LQWUDRSHUDWLYH�DQWLELRWLF�SURSK\OD[LV��
'XULQJ�WKH�ORQJ�VWD\�RI�\RXQJ�SDWLHQW�LQ�D�KRVSLWDO��DQWLELRWLFV�GRVHV�QRW�
FRUUHFWHG�LQ� WKH�GLDULHV�DFFRUGLQJ�WR� WKH�ERG\�ZHLJKW�FKDQJH��WKUHDW�©RI�
VXERSWLPDO�GRVHVª���)UHTXHQW�QRQREVHUYDQFH�RI�LQWURGXFWLRQ�PXOWLSOLFLW\�
IRU� DQWLEDFWHULDO� GUXJV�� 8QMXVWL¿HG� WRSLFDO� XVDJH� RI� DQWLELRWLFV�� 7KH�
FRQFHSW�RI�DQWLELRWLFV�SUHVFULSWLRQ�LV�PLVVLQJ��8QUHDVRQDEOH�SUHVFULSWLRQ�
RI� WKH� GHHS� UHVHUYH� DQWLELRWLFV� DV� DQ� LQLWLDO� WKHUDS\�� 3URORQJHG� WKHUDS\�
E\�UHVHUYH�DQWLELRWLFV�GR�QRW�DOZD\V� MXVWL¿HG��3UDFWLFH�RI�©GH�HVFDODWLRQ�
WKHUDS\ª� ODFNHG�� 3UHVFULSWLRQ� RI� SURELRWLFV� IRU� GLVEDFWHULRVLV� SUHYHQWLRQ�
XSRQ� DQ� DQWLELRWLF� WKHUDS\�� &RQFOXVLRQ��$QDO\VLV� DQG� GLVFXVVLRQ� RI� WKH�
LGHQWL¿HG� GH¿FLHQFLHV� LQ� WKH� DSSRLQWPHQW� RI� DQWLELRWLF� WKHUDS\�� DV� ZHOO�
DV�H[FOXVLRQ�WKHP�LQ�WKH�IXWXUH�ZRUN�ZLOO�KHOS�WR�RSWLPL]H�WKH�SROLF\�RI�
DQWLELRWLF� WKHUDS\� LQ� SHGLDWULF� KRVSLWDOV� DQG�ZLOO� LPSURYH� WKH� TXDOLW\� RI�
PHGLFDO�FDUH�SURYLGHG�WR�FKLOGUHQ�

ȺɍȾɂɈɆȿɌɊɂɑȿɋɄɂȿ�ɂɋɋɅȿȾɈȼȺɇɂə�ȾȿɌȿɃ�ɋ�
ɋȿɇɋɈɇȿȼɊȺɅɖɇɈɃ�ɌɍȽɈɍɏɈɋɌɖɘ
Ⱥ�ɍ��ɂɛɪɚɝɢɦɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɒ�ɗ��Ⱥɦɚɧɨɜ
Ɍɚɲɤɟɧɬɫɤɢɣ� ɩɟɞɢɚɬɪɢɱɟɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɢɧɫɬɢɬɭɬ�� Ɍɚɲɤɟɧɬ��
ɍɡɛɟɤɢɫɬɚɧ

ȼɜɟɞɟɧɢɟ��Ⱦɨɦɢɧɢɪɭɸɳɢɦ�ɜ�ɥɟɱɟɧɢɢ�ɨɫɬɪɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɞɵɯɚɬɟɥɶɧɨɣ�
ɫɢɫɬɟɦɵ� ɹɜɥɹɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɚɧɬɢɛɢɨɬɢɤɨɜ� ɪɚɡɥɢɱɧɨɝɨ� ɫɩɟɤɬɪɚ�
ɞɟɣɫɬɜɢɹ�� ɉɪɢɦɟɧɹɟɦɵɟ� ɚɧɬɢɦɢɤɪɨɛɧɵɟ� ɩɪɟɩɚɪɚɬɵ� ɧɟ� ɥɢɲɟɧɵ�
ɨɩɪɟɞɟɥɟɧɧɵɯ� ɧɟɞɨɫɬɚɬɤɨɜ�� ɧɟɪɟɞɤɨ� ɞɚɸɬ� ɧɟɝɚɬɢɜɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ��
ɤ� ɱɢɫɥɭ� ɤɨɬɨɪɵɯ� ɨɬɧɨɫɢɬɫɹ� ɨɬɨɬɨɤɫɢɱɧɨɫɬɶ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɩɪɨɜɟɞɟɧɢɟ� ɚɭɞɢɨɦɟɬɪɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭ� ɞɟɬɟɣ�� ɤɨɬɨɪɵɟ�
ɪɚɧɟɟ�ɩɪɢ�ɥɟɱɟɧɢɢ�ɩɨɥɭɱɚɥɢ�ɚɧɬɢɛɢɨɬɢɤɢ�ɚɦɢɧɨɝɥɢɤɨɡɢɞɧɨɝɨ�ɪɹɞɚ��
Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɨɜɟɞɟɧɵ�ɭ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ�
�±�� ɥɟɬ�� Ⱦɟɬɢ� ɪɚɡɞɟɥɟɧɵ� ɧɚ� ɞɜɟ� ɝɪɭɩɩɵ�� ��ɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ���
ɞɟɬɟɣ��ɪɚɧɟɟ�ɩɨɥɭɱɚɜɲɢɯ�ɜ�ɫɬɚɰɢɨɧɚɪɟ�ɝɟɧɬɚɦɢɰɢɧ�ɜ�ɬɟɱɟɧɢɟ����ɞɧɟɣ�
ɜ� ɜɨɡɪɚɫɬɧɨɣ� ɞɨɡɢɪɨɜɤɟ�� ��ɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ� ɡɞɨɪɨɜɵɟ� ɞɟɬɢ� ɬɨɝɨ�
ɠɟ�ɜɨɡɪɚɫɬɚ��Ⱥɭɞɢɨɦɟɬɪɢɹ�ɩɨɡɜɨɥɹɟɬ�ɢɫɫɥɟɞɨɜɚɬɶ�ɤɚɤ�ɤɨɫɬɧɭɸ��ɬɚɤ�ɢ�
ɜɨɡɞɭɲɧɭɸ�ɩɪɨɜɨɞɢɦɨɫɬɶ��Ɋɟɡɭɥɶɬɚɬɨɦ�ɬɟɫɬɨɜ�ɹɜɥɹɟɬɫɹ�ɚɭɞɢɨɝɪɚɦɦɚ��
ɩɨ� ɤɨɬɨɪɨɣ� ɨɬɨɥɚɪɢɧɝɨɥɨɝ� ɦɨɠɟɬ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ� ɩɨɬɟɪɸ� ɫɥɭɯɚ�
ɢ� ɪɚɡɥɢɱɧɵɟ� ɛɨɥɟɡɧɢ� ɭɯɚ�� Ɋɟɝɭɥɹɪɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɡɜɨɥɹɟɬ�
ɜɵɹɜɢɬɶ� ɧɚɱɚɥɨ� ɩɨɬɟɪɢ� ɫɥɭɯɚ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɨɰɟɧɢɬɶ�
ɩɨɪɨɝ� ɫɥɵɲɢɦɨɫɬɢ� �ɜ� ɞɟɰɢɛɟɥɚɯ�� ɬɢɩɨɜɵɯ� ɱɚɫɬɨɬ�� Ɍɟɫɬɢɪɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɬɫɹ� ɧɚ� ɬɢɩɨɜɵɯ� ɱɚɫɬɨɬɚɯ� ɜ� ɞɢɚɩɚɡɨɧɟ� ����±����� Ƚɰ���
Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɜ�ɧɚɲɭ�ɤɥɢɧɢɤɭ�ɛɨɥɶɧɵɟ�ɠɚɥɨɜɚɥɢɫɶ�
ɜ�ɨɫɧɨɜɧɨɦ�ɧɚ�ɫɧɢɠɟɧɢɟ�ɫɥɭɯɚ�ɢ�ɲɭɦ�ɜ�ɭɲɚɯ��ɚ�ɬɚɤɠɟ�ɩɟɪɢɨɞɢɱɟɫɤɨɟ�
ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ�� ɝɨɥɨɜɧɵɟ� ɛɨɥɢ�� ɫɥɚɛɨɫɬɶ�� ɛɵɫɬɪɭɸ� ɭɬɨɦɥɹɟɦɨɫɬɶ��
ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɅɈɊ�ɫɬɚɬɭɫɚ� ɭ� ������ ɩɚɰɢɟɧɬɨɜ� ɜɵɹɜɥɟɧɨ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ� ɢɫɤɪɢɜɥɟɧɢɟ� ɧɨɫɨɜɨɣ� ɩɟɪɟɝɨɪɨɞɤɢ�� ɭ� ������ ±�
ɝɢɩɟɪɬɪɨɮɢɹ�ɧɢɠɧɢɯ�ɢ�ɭ�������±�ɫɪɟɞɧɢɯ�ɧɨɫɨɜɵɯ�ɪɚɤɨɜɢɧ��ɍ���������
ɛɨɥɶɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɫɥɭɯɨɜɵɟ�ɩɨɪɨɝɢ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ���±���ɞȻ��ɭ����
������±���±���ɞȻ��ɭ����������±���±���ɞȻ��ɚ�ɭ��������ɞɨɫɬɢɝɚɥɢ�����
ɞȻ��ɍ�����ɨɛɫɥɟɞɨɜɚɧɧɵɯ���ɣ�ɝɪɭɩɩɵ�ɩɪɟɨɛɥɚɞɚɥ�ɤɪɭɬɨ�ɧɢɫɯɨɞɹɳɢɣ�
ɬɢɩ� ɚɭɞɢɨɦɟɬɪɢɱɟɫɤɨɣ� ɤɪɢɜɨɣ�� ɇɢɫɯɨɞɹɳɚɹ� ɤɪɢɜɚɹ� ɫɨ� ɫɩɚɞɨɦ� ɧɚ�
ɞɢɚɩɚɡɨɧɟ� ɜɵɫɨɤɢɯ� ɱɚɫɬɨɬ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ� ɭ� ɨɫɬɚɥɶɧɵɯ� ����
ɩɚɰɢɟɧɬɨɜ��Ʉɨɧɞɭɤɬɢɜɧɵɣ�ɤɨɦɩɨɧɟɧɬ�ɧɚ�ɚɭɞɢɨɝɪɚɦɦɚɯ�ɩɪɢɫɭɬɫɬɜɨɜɚɥ�
ɭ� ������ ɛɨɥɶɧɵɯ� ��ɣ� ɝɪɭɩɩɵ�� ɇɟɡɚɜɢɫɢɦɨ� ɨɬ� ɩɨɤɚɡɚɬɟɥɟɣ�
ɚɭɞɢɨɦɟɬɪɢɢ� ɧɚ� ɫɪɟɞɧɢɯ� ɱɚɫɬɨɬɚɯ� ɭ� ɧɚɲɢɯ� ɩɚɰɢɟɧɬɨɜ� ɧɚɛɥɸɞɚɥɢɫɶ�
ɞɨɫɬɨɜɟɪɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɜ�ɪɚɫɲɢɪɟɧɧɨɦ�ɞɢɚɩɚɡɨɧɟ�
ɱɚɫɬɨɬ�� ɨɫɨɛɟɧɧɨ� ɧɚ� ɭɪɨɜɧɟ� ��±��� ɤȽɰ�� Ɍɚɤ�� ɭ� ��� �������� ɛɨɥɶɧɵɯ�
��ɣ� ɝɪɭɩɩɵ� ɫ� ɇɋɌ� ɩɨɜɵɲɟɧɢɟ� ɞɨɩɭɫɬɢɦɵɯ� ɜɨɡɪɚɫɬɧɵɯ� ɩɨɪɨɝɨɜ�
ɨɬɦɟɱɚɥɨɫɶ� ɧɚ� ɭɪɨɜɧɟ� ��±��� ɤȽɰ�� ɭ� ��� �������� ±� ɧɚ� ɭɪɨɜɧɟ� ��±���
ɤȽɰ�� ɭ� �� ������ ±� ɧɚ� ɭɪɨɜɧɟ� ��±��� ɤȽɰ��ɍ� ��� �������� ɢɡ� ��� ɱɟɥɨɜɟɤ�
��ɣ� ɝɪɭɩɩɵ� ɫ� ɧɟɣɪɨɫɟɧɫɨɪɧɨɣ� ɬɭɝɨɭɯɨɫɬɶɸ� ɨɬɦɟɱɚɥɨɫɶ� ɩɨɜɵɲɟɧɢɟ�
ɩɨɪɨɝɨɜ�ɩɨ�ɪɚɫɲɢɪɟɧɧɨɦɭ�ɞɢɚɩɚɡɨɧɭ�ɱɚɫɬɨɬ�ɜ���±���ɤȽɰ�ɭ�����������
ɭ�ɨɫɬɚɥɶɧɵɯ�����������±�ɫɜɵɲɟ����ɤȽɰ��ȼɵɜɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɫɥɭɯɚ�
ɜ�ɪɚɫɲɢɪɟɧɧɨɦ�ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ�ɩɪɢ�ɤɨɫɬɧɨɦ�ɩɪɨɜɟɞɟɧɢɢ�ɡɜɭɤɨɜɵɯ�
ɫɬɢɦɭɥɨɜ�ɫɭɳɟɫɬɜɟɧɧɨ�ɭɜɟɥɢɱɢɜɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɢ�ɚɭɞɢɨɦɟɬɪɢɱɟɫɤɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɧɟɣɪɨɫɟɧɫɨɪɧɨɣ� ɬɭɝɨɭɯɨɫɬɶɸ� ɧɚ� ɮɨɧɟ�
ɢɧɬɨɤɫɢɤɚɰɢɢ� ɜ� ɩɪɨɲɥɨɦ� ɚɧɬɢɛɢɨɬɢɤɨɦ� ɚɦɢɧɨɝɥɢɤɨɡɢɞɧɨɝɨ� ɪɹɞɚ��
Ɉɧɨ� ɩɨɡɜɨɥɹɟɬ� ɨɛɧɚɪɭɠɢɬɶ� ɫɚɦɵɟ� ɪɚɧɧɢɟ� ɢɡɦɟɧɟɧɢɹ�� ɚ� ɬɚɤɠɟ�
ɩɪɢɡɧɚɤɢ� ɜɨɡɦɨɠɧɨɝɨ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ� ɫɥɭɯɨɜɨɣ� ɞɢɫɮɭɧɤɰɢɢ�� ɧɟ�
ɜɵɹɜɥɹɟɦɵɟ�ɩɪɢ�ɞɪɭɝɢɯ�ɚɭɞɢɨɥɨɝɢɱɟɫɤɢɯ�ɬɟɫɬɚɯ��ɱɬɨ�ɞɟɥɚɟɬ�ɞɚɧɧɵɣ�
ɦɟɬɨɞ� ɜɵɫɨɤɨɢɧɮɨɪɦɚɬɢɜɧɵɦ� ɢ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ�
ɫɥɭɯɨɜɵɯ�ɪɚɫɫɬɪɨɣɫɬɜ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ�
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,QWURGXFWLRQ��'RPLQDQW� LQ� WKH� WUHDWPHQW� RI� DFXWH� UHVSLUDWRU\� GLVHDVHV� LV�
WKH� XVH� RI� GLIIHUHQW� VSHFWUXP� DQWLELRWLFV�� 8VHG� DQWLPLFURELDO� GUXJV� DUH�
QRW�ZLWKRXW�VRPH�GUDZEDFNV��RIWHQ�JLYH�QHJDWLYH�HIIHFWV��ZKLFK� LQFOXGH�
RWRWR[LFLW\��$LP��7KH�SXUSRVH�RI� WKLV� VWXG\�ZDV� WR� FRQGXFW� DXGLRPHWULF�
VWXGLHV� LQ� FKLOGUHQ� EHIRUH� WKH� WUHDWPHQW� WKDW� UHFHLYHG� DPLQRJO\FRVLGH�
DQWLELRWLFV�VHULHV��0DWHULDOV�DQG�PHWKRGV��7KH�VWXGLHV�ZHUH�SHUIRUPHG�LQ�
���FKLOGUHQ�DJHG��±��\HDUV��&KLOGUHQ�DUH�GLYLGHG� LQWR� WZR�JURXSV��)LUVW�
JURXS�FRQVLVWHG�RI����FKLOGUHQ�ZKR�KDG�UHFHLYHG�JHQWDPLFLQ� LQ�KRVSLWDO�
IRU����GD\V�LQ�DJH�GRVDJH��7KH�VHFRQG�JURXS�FRQVLVWHG�RI�KHDOWK\�FKLOGUHQ�
RI� WKH� VDPH� DJH��$XGLRPHWU\� DOORZV� \RX� WR� H[SORUH� ERWK� ERQH� DQG� DLU�
FRQGXFWLRQ��7KH�UHVXOW�LV�DQ�DXGLRJUDP�WHVW��LQ�ZKLFK�WKH�DXGLRORJLVW�FDQ�
GLDJQRVH�KHDULQJ�ORVV�DQG�D�YDULHW\�RI�GLVHDVHV�RI�WKH�HDU��5HJXODU�UHVHDUFK�
UHYHDOV�WKH�EHJLQQLQJ�RI�WKH�KHDULQJ�ORVV��5HVHDUFK�±�FDSDEOH�RI�HYDOXDWLQJ�
WKH� KHDULQJ� WKUHVKROG� �G%�� IUHTXHQF\� VWDQGDUG�� 7HVWLQJ� FRQGXFWHG� RQ�
W\SLFDO� IUHTXHQF\� UDQJH� ����±����� +]��� 5HVXOWV�� 2Q� DGPLVVLRQ� WR� RXU�
FOLQLF�SDWLHQWV�FRPSODLQHG�PDLQO\�RQ�KHDULQJ�ORVV�DQG�WLQQLWXV��DV�ZHOO�DV�
SHULRGLF� GL]]LQHVV�� KHDGDFKHV��ZHDNQHVV�� IDWLJXH�� ,Q� WKH� VWXG\� RI� XSSHU�
UHVSLUDWRU\� VWDWXV� LQ� ������RI� SDWLHQWV� VKRZHG� D� VOLJKW� FXUYDWXUH�RI� WKH�
QDVDO�VHSWXP��DW�������±�ORZHU�K\SHUWURSK\�DQG�������±�PLGGOH�WXUELQDWH��
,Q��� �������SDWLHQWV�¿UVW�JURXS�PDWFK�KHDULQJ� WKUHVKROGV���±���G%�����
SDWLHQWV�������±���±���G%�����SDWLHQWV�������±���±���G%��DQG�LQ���������
UHDFKHG�����G%��,Q�����RI�WKH�SDWLHQWV�¿UVW�JURXS�ZDV�GRPLQDWHG�E\�FRRO�
±�GRZQ� W\SH�RI�DXGLRPHWULF�FXUYH��'RZQZDUG�FXUYH�ZLWK� WKH�GRZQWXUQ�
LQ� WKH�KLJK� IUHTXHQF\� UDQJH� UHFRUGHG� LQ� WKH� UHPDLQLQJ�����RI�SDWLHQWV��
7KH� FRQGXFWLYH� FRPSRQHQW� RI� WKH� DXGLRJUDP� ZDV� SUHVHQW� LQ� ������ RI�
SDWLHQWV�ZLWK��WK�JURXS��5HJDUGOHVV�RI� WKH�SHUIRUPDQFH�RI�DXGLRPHWU\� LQ�
WKH�PLGUDQJH�RI�RXU�SDWLHQWV� VKRZHG�VLJQL¿FDQW�FKDQJHV� LQ� WKH�VWXG\� LQ�
DQ�H[SDQGHG�IUHTXHQF\�UDQJH��HVSHFLDOO\�DW�WKH�OHYHO�RI���±���N+]��7KXV��
LQ������������SDWLHQWV�ZLWK�167���WK�JURXS�LQFUHDVH�LQ�WKH�SHUPLWWHG�DJH�
WKUHVKROGV�QRWHG�DW�WKH�OHYHO�RI���±���N+]��DQG������������±�DW�WKH�OHYHO�RI�
��±���N+]����SDWLHQWV������±�DW�WKH�OHYHO�RI���±���N+]��,Q������������RXW�
RI����SHRSOH�ZLWK�VHQVRULQHXUDO�KHDULQJ�ORVV��WKH�¿UVW�JURXS�ZDV�DQ�LQFUHDVH�
LQ�WKH�WKUHVKROGV�IRU�H[SDQGHG�IUHTXHQF\�UDQJH�RI���±���N+]�LQ�����������
ZLWK�WKH�UHPDLQLQJ�����������±�PRUH�WKDQ����N+]��&RQFOXVLRQ��7KH�VWXG\�
RI� KHDULQJ� LQ� WKH� H[WHQGHG� IUHTXHQF\� UDQJH� IRU� ERQH� FRQGXFWLRQ� VRXQG�
VWLPXOL� VLJQL¿FDQWO\� LQFUHDVHV� WKH� FKDQFHV� RI� DXGLRPHWULF� GLDJQRVLV� LQ�
SDWLHQWV�ZLWK�VHQVRULQHXUDO�KHDULQJ�ORVV�RQ�WKH�EDFNJURXQG�RI�LQWR[LFDWLRQ�
LQ�WKH�SDVW�D�QXPEHU�RI�DPLQRJO\FRVLGH�DQWLELRWLF��,W�FDQ�GHWHFW�WKH�HDUOLHVW�
FKDQJHV��DV�ZHOO�DV�VLJQV�RI�D�SRVVLEOH�SURJUHVVLRQ�RI�DXGLWRU\�G\VIXQFWLRQ��
QRW�UHYHDOHG�E\�RWKHU�DXGLRORJLFDO�WHVWV��ZKLFK�PDNHV�WKLV�PHWKRG�D�KLJKO\�
LQIRUPDWLYH� DQG� DGYDQWDJHRXV� LQ� WKH� GLDJQRVLV� RI� KHDULQJ� GLVRUGHUV� LQ�
SDWLHQWV�ZLWK�WKLV�SDWKRORJ\�

ɉɊɈȻɅȿɆȺ�ɊȺɋɉɊɈɋɌɊȺɇȿɇɇɈɋɌɂ�ɍɒɇɈȽɈ�ɒɍɆȺ�
ɋɊȿȾɂ�ȾȿɌȿɃ
ȼ�ɉ��ɒɢɤɚɫɸɤ��ɋ�ȼ��Ʉɨɫɬɸɤɨɜɢɱ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɂ�ɑ��Ⱥɥɟɳɢɤ
Ƚɪɨɞɧɟɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ƚɪɨɞɧɨ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ��ɒɭɦɨɦ�ɜ�ɭɲɚɯ�ɧɚɡɵɜɚɸɬ�ɜɨɫɩɪɢɹɬɢɟ�ɡɜɭɤɚ�ɱɟɥɨɜɟɱɟɫɤɢɦ�
ɭɯɨɦ�� ɜɨɡɧɢɤɚɸɳɟɟ� ɛɟɡ� ɭɱɚɫɬɢɹ� ɡɜɭɤɨɜɵɯ� ɤɨɥɟɛɚɧɢɣ� ɨɤɪɭɠɚɸɳɟɣ�
ɫɪɟɞɵ�� ɋɭɛɴɟɤɬɢɜɧɵɣ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ� ɲɭɦ� ɨɳɭɳɚɟɬ� ɬɨɥɶɤɨ� ɫɚɦ�
ɛɨɥɶɧɨɣ�� ɍɲɧɨɣ� ɲɭɦ� ±� ɧɟ� ɨɬɞɟɥɶɧɚɹ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ� ɛɨɥɟɡɧɶ��
ɚ� ɱɚɳɟ� ɷɬɨ� ɫɨɩɭɬɫɬɜɭɸɳɢɣ� ɫɢɦɩɬɨɦ� ɤɚɤ� ɨɫɥɨɠɧɟɧɢɟ� ɞɪɭɝɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɉɪɨɛɥɟɦɚ� ɲɭɦɚ� ɜ� ɭɲɚɯ� ɛɭɞɟɬ� ɩɨɫɬɨɹɧɧɨ� ɧɚɪɚɫɬɚɬɶ�
ɜ� ɫɜɹɡɢ� ɫ� ɬɟɯɧɨɤɪɚɬɢɡɚɰɢɟɣ� ɨɛɳɟɫɬɜɚ�� ɭɫɤɨɪɟɧɢɟɦ� ɪɢɬɦɚ� ɠɢɡɧɢ� ɢ�
ɧɚɪɚɫɬɚɧɢɟɦ�ɱɢɫɥɚ�ɫɬɪɟɫɫɨɜɵɯ�ɫɢɬɭɚɰɢɣ��Ⱥɤɬɭɚɥɶɧɨɫɬɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɬɟɦ��ɱɬɨ�ɜ�ɩɨɫɥɟɞɧɢɟ�ɝɨɞɵ�ɪɚɫɬɟɬ�ɱɢɫɥɨ�
ɞɟɬɟɣ�� ɫɬɪɚɞɚɸɳɢɯ� ɭɲɧɵɦ� ɲɭɦɨɦ�� Ɉɧ� ɫɨɡɞɚɟɬ� ɨɩɪɟɞɟɥɟɧɧɵɟ�
ɩɪɨɛɥɟɦɵ�ɜ�ɩɫɢɯɢɱɟɫɤɨɦ�ɢ�ɷɦɨɰɢɨɧɚɥɶɧɨɦ�ɪɚɡɜɢɬɢɢ�ɪɟɛɟɧɤɚ��ɦɨɠɟɬ�
ɦɟɲɚɬɶ�ɧɨɪɦɚɥɶɧɨɦɭ�ɫɧɭ��ɭɱɟɛɟ��ɪɚɛɨɬɟ��ɜɵɡɵɜɚɬɶ�ɬɪɟɜɨɠɧɨɫɬɶ��ɬɚɤɠɟ�
ɦɨɠɟɬ� ɫɩɪɨɜɨɰɢɪɨɜɚɬɶ� ɫɬɪɟɫɫ�� ɜ� ɪɟɞɤɢɯ� ɫɥɭɱɚɹɯ� ɞɟɩɪɟɫɫɢɸ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɷɩɢɞɟɦɢɨɥɨɝɢɸ�ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɭɲɧɨɝɨ�ɲɭɦɚ�
ɭ�ɞɟɬɟɣ�ɦɥɚɞɲɟɣ��ɫɪɟɞɧɟɣ�ɢ�ɫɬɚɪɲɟɣ�ɲɤɨɥɶɧɨɣ�ɜɨɡɪɚɫɬɧɨɣ�ɤɚɬɟɝɨɪɢɢ�
�ɨɬ���ɞɨ����ɥɟɬ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼɫɟɝɨ�ɨɛɫɥɟɞɨɜɚɧɨ������ɞɟɬɟɣ��
ɭɱɚɳɢɯɫɹ� ɭɱɟɛɧɵɯ� ɡɚɜɟɞɟɧɢɣ� ɝɨɪɨɞɚ� Ƚɪɨɞɧɨ�� ɚ� ɬɚɤɠɟ� ɧɚɯɨɞɹɳɢɯɫɹ�
ɧɚ�ɥɟɱɟɧɢɢ�ɜ�ɍɁ�©Ƚɪɨɞɧɟɧɫɤɚɹ�ɨɛɥɚɫɬɧɚɹ�ɤɥɢɧɢɱɟɫɤɚɹ�ɛɨɥɶɧɢɰɚª��ɂɡ�
ɧɢɯ����ɹ�ɝɪɭɩɩɚ�±�ɞɟɬɢ��±���ɥɟɬ�±�������������ɱɟɥɨɜɟɤ����ɹ�ɝɪɭɩɩɚ�±�
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��±���ɥɟɬ�±�������������ɱɟɥɨɜɟɤ����ɹ�ɝɪɭɩɩɚ�±���±���ɥɟɬ�±�������������
ɱɟɥɨɜɟɤɚ����ɹ�ɝɪɭɩɩɚ�±���±���ɥɟɬ�±�������������ɱɟɥɨɜɟɤ��Ɋɟɡɭɥɶɬɚɬɵ��
ɋɪɟɞɢ�ɜɫɟɯ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɞɟɬɟɣ�ɭɲɧɨɣ�ɲɭɦ�ɨɬɦɟɱɚɥɢ�����ɪɟɛɟɧɤɚ��
ɱɬɨ�ɫɨɫɬɚɜɢɥɨ��������ȼ���ɣ�ɝɪɭɩɩɟ�ɲɭɦ�ɨɬɦɟɱɚɥɢ�������������ɞɟɬɟɣ��
ɜɨ���ɣ�±�������������ɞɟɬɟɣ��ɜ���ɣ�±�������������ɪɟɛɟɧɤɚ��ɜ���ɣ�±�����
�������� ɪɟɛɟɧɤɚ��ɉɟɪɢɨɞɢɱɟɫɤɢɣ�ɲɭɦ� ɨɬɦɟɱɚɸɬ� ���� �������� ɞɟɬɟɣ��
ɩɨɫɬɨɹɧɧɵɣ�±���� ��������ɉɨ�ɥɨɤɚɥɢɡɚɰɢɢ��ɨɳɭɳɟɧɢɟ�ɲɭɦɚ�ɜ�ɨɛɨɢɯ�
ɭɲɚɯ�ɭ�����������ɪɟɛɟɧɤɚ��ɜ�ɩɪɚɜɨɦ�ɭɯɟ�ɭ�������������ɞɟɬɟɣ��ɜ�ɥɟɜɨɦ�
ɭɯɟ�ɭ������������ɞɟɬɟɣ��ɜ�ɝɨɥɨɜɟ�ɭ�������������ɞɟɬɟɣ��ɏɚɪɚɤɬɟɪ�ɲɭɦɚ��
ɡɜɨɧ�±�������������ɱɟɥɨɜɟɤ��ɩɢɫɤ�±�������������ɱɟɥɨɜɟɤ��©ɭɥɶɬɪɚɡɜɭɤª�
±�����������ɱɟɥɨɜɟɤ��ɲɢɩɟɧɢɟ�±�����������ɱɟɥɨɜɟɤ��ɫɜɢɫɬ�±�����������
ɱɟɥɨɜɟɤ�� ɞɪɭɝɢɟ� ɜɢɞɵ� �ɲɭɦ� ɜɟɬɪɚ�� ɫɬɭɤ�� ɲɭɦ� ɦɨɪɹ�� ɲɭɪɲɚɧɢɟ��
ɩɢɫɤ�ɤɨɦɚɪɚ�ɢ�ɞɪ���±�������������ɱɟɥɨɜɟɤɚ��ȼ�ɫɜɹɡɢ�ɫ�ɲɭɦɨɦ�ɜ�ɭɲɚɯ�
ɨɛɪɚɳɚɥɢɫɶ� ɡɚ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɶɸ� ��� ������� ɱɟɥɨɜɟɤ�� ɢɡ� ɧɢɯ�
ɜɫɟ� ɩɨɥɭɱɚɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ� ɥɟɱɟɧɢɟ�� ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɥɟɱɟɧɢɹ�
ɛɵɥɚ� ɫɥɟɞɭɸɳɚɹ�� ɲɭɦ� ɩɪɨɲɟɥ� ɩɨɥɧɨɫɬɶɸ� ±� �� �������� ɱɟɥɨɜɟɤ��
ɭɦɟɧɶɲɢɥɫɹ� ±� ɭ� ��� �������� ɱɟɥɨɜɟɤ�� ɛɟɡ� ɢɡɦɟɧɟɧɢɣ� ±� ɭ� �� ��������
ɱɟɥɨɜɟɤ�� ɋɚɦɨɥɟɱɟɧɢɟɦ� ɡɚɧɢɦɚɥɨɫɶ� ��� ������� ɱɟɥɨɜɟɤɚ�� ��� ��������
ɢɡ�ɧɢɯ�±�ɛɟɡ� ɷɮɮɟɤɬɚ�� ɚ�ɭ��� ��������ɲɭɦ�ɭɦɟɧɶɲɢɥɫɹ��Ɂɚɛɨɥɟɜɚɧɢɹ�
ɭɲɟɣ�ɜ�ɚɧɚɦɧɟɡɟ�ɢɦɟɸɬ����� ��������ɞɟɬɟɣ�ɫ�ɭɲɧɵɦ�ɲɭɦɨɦ��ɋɪɟɞɢ�
ɜɫɟɯ�ɩɚɰɢɟɧɬɨɜ�ɫɥɭɲɚɸɬ�ɝɪɨɦɤɭɸ�ɦɭɡɵɤɭ��ɦɭɡɵɤɭ�ɜ�ɧɚɭɲɧɢɤɚɯ�����
��������ɩɪɨɚɧɤɟɬɢɪɨɜɚɧɧɵɯ��ɜ���ɣ�ɝɪɭɩɩɟ�±������������ɱɟɥɨɜɟɤɚ��ɜɨ�
��ɣ�ɝɪɭɩɩɟ�±������������ɱɟɥɨɜɟɤ��ɜ���ɣ�ɝɪɭɩɩɟ�±������������ɜ���ɣ�ɝɪɭɩɩɟ�
±��������������ȼɥɢɹɧɢɟ�ɲɭɦɚ�ɧɚ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ��ɩɨ�ɞɟɫɹɬɢɛɚɥɥɶɧɨɣ�
ɫɢɫɬɟɦɟ�� ±� ɜ� ɫɪɟɞɧɟɦ� � ���������� ɛɚɥɥɨɜ�� ȼɵɜɨɞɵ�� ���� ɉɪɚɤɬɢɱɟɫɤɢ�
ɩɨɥɨɜɢɧɚ�ɩɪɨɚɧɤɟɬɢɪɨɜɚɧɧɵɯ�ɞɟɬɟɣ���������ɨɳɭɳɚɸɬ�ɲɭɦ�ɜ�ɭɲɚɯ��
����ɑɚɫɬɨɬɚ�ɭɲɧɨɝɨ�ɲɭɦɚ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫ�ɪɨɫɬɨɦ�ɱɢɫɥɚ�
ɞɟɬɟɣ��ɱɚɫɬɨ�ɫɥɭɲɚɸɳɢɯ�ɝɪɨɦɤɭɸ�ɦɭɡɵɤɭ��ɦɭɡɵɤɭ�ɜ�ɧɚɭɲɧɢɤɚɯ������
ɋɬɟɩɟɧɶ�ɜɥɢɹɧɢɹ�ɭɲɧɨɝɨ�ɲɭɦɚ�ɧɚ�ɭɪɨɜɟɧɶ�ɠɢɡɧɢ�ɞɟɬɟɣ�ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɧɟɜɵɫɨɤɚ������������ɛɚɥɥɨɜ�������ɉɚɬɨɥɨɝɢɱɟɫɤɢɟ�ɫɥɭɯɨɜɵɟ�ɨɳɭɳɟɧɢɹ�
ɭ�ɞɟɬɟɣ�ɜɵɹɜɢɬɶ�ɨɱɟɧɶ�ɫɥɨɠɧɨ�ɢ�ɥɢɲɶ�ɩɪɢ�ɚɤɬɢɜɧɨɦ�ɨɩɪɨɫɟ��ɍɲɧɨɣ�
ɲɭɦ� ɬɪɟɛɭɟɬ� ɬɳɚɬɟɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɷɬɢɨɩɚɬɨɝɟɧɟɡɚ�� ɤɨɦɩɥɟɤɫɧɨɝɨ�
ɩɨɞɯɨɞɚ�ɢ�ɥɟɱɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ��ɟɝɨ�ɜɵɡɜɚɜɲɟɝɨ�
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,QWURGXFWLRQ�� 7LQQLWXV� LV� FDOOHG� WKH� SHUFHSWLRQ� RI� VRXQG� E\� WKH� KXPDQ�
HDU��DULVLQJ�ZLWKRXW� WKH�VRXQG�YLEUDWLRQV�RI� WKH�HQYLURQPHQW��6XEMHFWLYH�
DEQRUPDO�QRLVH� IHHOV�RQO\� WKH�SDWLHQW�KLPVHOI��7LQQLWXV� LV�QRW�D�VHSDUDWH�
LQGHSHQGHQW�GLVHDVH��EXW�PRUH�RIWHQ�LW�HSLSKHQRPHQRQ��DV�D�FRPSOLFDWLRQ�
RI�RWKHU�GLVHDVHV��7KH�SUREOHP�RI� WLQQLWXV�ZLOO�FRQVWDQWO\�JURZ�ZLWK�WKH�
GHYHORSPHQW�RI�WHFKQLTXH�VRFLHW\��DFFHOHUDWLQJ�WKH�UK\WKP�RI�OLIH�DQG�WKH�
JURZWK�RI�WKH�QXPEHU�RI�VWUHVVIXO�VLWXDWLRQV��$FWXDOLW\�RI�WKH�UHVHDUFK�LV�
GHWHUPLQHG�SULPDULO\�E\� WKH� IDFW� WKDW� LQ� UHFHQW�\HDUV�D�JURZLQJ�QXPEHU�
RI�FKLOGUHQ�VXIIHULQJ�IURP�HDU�QRLVH��,W�FUHDWHV�VRPH�SUREOHPV�LQ�PHQWDO�
DQG� HPRWLRQDO� GHYHORSPHQW� RI� WKH� FKLOG�� FDQ� LQWHUIHUH� ZLWK� QRUPDO�
VOHHS��VFKRRO��ZRUN��FDXVH�DQ[LHW\��FDQ�DOVR�SURYRNH�VWUHVV��LQ�UDUH�FDVHV�
GHSUHVVLRQ��$LP�� ,V� WR� VWXG\� WKH� HSLGHPLRORJ\� DQG� IHDWXUHV� RI� WLQQLWXV�
LQ� FKLOGUHQ�\RXQJHU��PLGGOH� DQG�KLJK� VFKRRO� DJH�JURXS� ��� WR����\HDUV���
0DWHULDOV� DQG�PHWKRGV��7KH� WRWDO� QXPEHU�RI� VXUYH\HG� FKLOGUHQ� LV� ������
7KRVH�ZHUH�SXSLOV�IURP�HGXFDWLRQDO�LQVWLWXWLRQV�RI�WKH�FLW\�RI�*URGQR��DV�
ZHOO�DV�FKLOGUHQ�ZKR�ZHUH�WUHDWHG�LQ�*URGQR�5HJLRQDO�&OLQLFDO�+RVSLWDO��
$PRQJ�WKHP��*URXS���±�FKLOGUHQ��±���\HDUV�±�������������SHRSOH��JURXS���
±���±���\HDUV�±�������������SHRSOH��JURXS���±���±���\HDUV�±�������������
SHRSOH��JURXS���±���±���\HDUV�±�������������SHRSOH��5HVXOWV��$PRQJ�DOO�
FKLOGUHQ�VXUYH\HG�QRWHG�WLQQLWXV�����FKLOG����������,Q�JURXS����WKH�QRLVH�
ZDV�REVHUYHG�E\�������������FKLOGUHQ��LQ�WKH��QG�±�������������FKLOGUHQ��
LQ�WKH�WKLUG�±���������������WK�±��������������������������FKLOGUHQ�QRWH�
SHULRGLF�QRLVH������������±�QRWH�FRQVWDQW�QRLVH��%\�ORFDOL]DWLRQ��VHQVDWLRQ�
RI�QRLVH� LQ�ERWK�HDUV� LV� LQ�����������FKLOGUHQ�� LQ� WKH� ULJKW�HDU�±� LQ�����
��������FKLOGUHQ��LQ�WKH�OHIW�HDU�±�LQ������������FKLOGUHQ��LQ�WKH�KHDG�±�����
��������FKLOGUHQ��&KDUDFWHU�RI�QRLVH��������������SDWLHQWV�QRWH�ULQJLQJ��
������������SDWLHQWV�QRWH�VTXHDN������������SDWLHQWV�QRWH�©XOWUDVRXQGª��
����������SDWLHQWV�QRWH�KLVV�±����������������������SHUVRQV�QRWH�ZKLVWOLQJ��
������������RI�PDQ�QRWH�RWKHU� �ZLQG�QRLVH�� WKH�VRXQG�� WKH�QRLVH�RI� WKH�
VHD��WKH�UXVWOH��VTXHDN�PRVTXLWR��HWF��������������SDWLHQWV�VHHN�WUHDWPHQW�
LQ� FRQQHFWLRQ�ZLWK� WLQQLWXV�� DOO� RI� WKHP� UHFHLYHG� DSSURSULDWH� WUHDWPHQW��
(I¿FDF\� RI� WUHDWPHQW�ZDV� DV� IROORZV�� WKH� QRLVH� SDVVHG� FRPSOHWHO\� LQ� ��
��������SDWLHQWV��GHFUHDVHG�LQ������������SDWLHQWV��QR�FKDQJH�LQ�����������
SDWLHQWV������������SHRSOH�HQJDJHG�VHOI�WUHDWPHQW�������������RI�WKHP�KDG�
QR�HIIHFW��DQG�QRLVH�GHFUHDVHG�LQ�����������SDWLHQWV��������������FKLOGUHQ�

ZLWK�HDU�QRLVH�KDYH�HDU�GLVHDVH�LQ�WKH�DQDPQHVLV��������������UHVSRQGHQWV�
OLVWHQ� WR� ORXG�PXVLF��PXVLF�ZLWK� KHDGSKRQHV�� ��� �������� SHRSOH� LQ� �VW�
JURXS�� ��� �������� SHRSOH� LQ� WKH� �QG� JURXS�� ���� ������ SHRSOH� LQ� JURXS�
������� ��������SHRSOH� LQ�JURXS����(IIHFW�RI�QRLVH�RQ� WKH�TXDOLW\�RI� OLIH�
RQ�D�WHQ�V\VWHP��DQ�DYHUDJH�RI�����������SRLQWV��&RQFOXVLRQ������$OPRVW�
KDOI� �������� RI� WKH� FKLOGUHQ� VXUYH\HG� IHHO� WLQQLWXV�� 7LQQLWXV� IUHTXHQF\�
LQFUHDVHV�ZLWK�WKH�JURZWK�RI�WKH�QXPEHU�RI�FKLOGUHQ�ZKLFK�RIWHQ�OLVWHQLQJ�
WR�ORXG�PXVLF��PXVLF�ZLWK�KHDGSKRQHV������'HJUHH�RI�LQÀXHQFH�RI�WLQQLWXV�
RQ�WKH�OLYLQJ�VWDQGDUGV�RI�FKLOGUHQ�LV�UHODWLYHO\�ORZ������������SRLQWV�������
,W¶V�YHU\�GLI¿FXOW�WR�GHWHFW�DEQRUPDO�DXGLWRU\�VHQVDWLRQV�LQ�FKLOGUHQ��DQG�
LW¶V�SRVVLEOH�RQO\�ZLWK�WKH�DFWLYH�VXUYH\��7LQQLWXV�UHTXLUHV�D�WKRURXJK�VWXG\�
RI�HWLRSDWKRJHQHVLV��LQWHJUDWHG�DSSURDFK�DQG�WUHDWPHQW�RI�WKH�XQGHUO\LQJ�
GLVHDVH�ZKLFK�FDXVHG�LW�

ɉɊɂɆȿɇȿɇɂȿ�ɊȺɁɅɂɑɇɕɏ�ɉɈȾɏɈȾɈȼ�ȼ�ɋɌɂɆɍɅəɐɂɂ�
Ɇɕɒɐ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ȾȿɌɋɄɂɆ�ɐȿɊȿȻɊȺɅɖɇɕɆ�
ɉȺɊȺɅɂɑɈɆ�ȼ�ɎɈɊɆȿ�ɋɉȺɋɌɂɑȿɋɄɈɃ�ȾɂɉɅȿȽɂɂ�
ȼ�ȼ��ȿɥɢɫɟɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɍ�ȼ��Ʉɭɥɢɲɨɜɚ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɚɛɢɥɢɬɚɰɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɟɬɫɤɢɦ� ɰɟɪɟɛɪɚɥɶɧɵɦ�
ɩɚɪɚɥɢɱɨɦ� ɫɟɝɨɞɧɹ� ɹɜɥɹɟɬɫɹ� ɜɚɠɧɨɣ� ɡɚɞɚɱɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
±� ɫɪɚɜɧɢɬɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɷɥɟɤɬɪɨɫɬɢɦɭɥɹɰɢɢ� ɪɚɡɥɢɱɧɵɯ� ɝɪɭɩɩ�
ɦɵɲɰ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɟɬɫɤɢɦ� ɰɟɪɟɛɪɚɥɶɧɵɦ� ɩɚɪɚɥɢɱɨɦ� ɜ� ɮɨɪɦɟ�
ɫɩɚɫɬɢɱɟɫɤɨɣ�ɞɢɩɥɟɝɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ�����ɩɚɰɢɟɧɬɨɜ�ɫ�ɞɟɬɫɤɢɦ�
ɰɟɪɟɛɪɚɥɶɧɵɦ�ɩɚɪɚɥɢɱɨɦ�ɜ�ɮɨɪɦɟ�ɫɩɚɫɬɢɱɟɫɤɨɣ�ɞɢɩɥɟɝɢɢ��ɫɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ���������� ɥɟɬ�� ɩɨɥɭɱɚɥɢ� ɤɭɪɫ� ɷɥɟɤɬɪɨɫɬɢɦɭɥɹɰɢɢ� ɦɵɲɰ�
ɪɚɡɝɢɛɚɬɟɥɟɣ� ɫɩɢɧɵ�� ɱɟɬɵɪɟɯɝɥɚɜɵɯ� ɢ� ɩɟɪɟɞɧɢɯ� ɛɨɥɶɲɟɛɟɪɰɨɜɵɯ�
ɦɵɲɰ� ɧɚ� ɚɩɩɚɪɚɬɟ� ©ȺɄɨɪȾª�� Ʉɭɪɫ� ɥɟɱɟɧɢɹ� ɜɤɥɸɱɚɥ� ��� ɩɪɨɰɟɞɭɪ��
Ʉɚɠɞɚɹ� ɦɵɲɰɚ� ɫɬɢɦɭɥɢɪɨɜɚɥɚɫɶ� ɞɨ� ɟɟ� ɜɢɞɢɦɨɝɨ� ɫɨɤɪɚɳɟɧɢɹ�� Ⱦɨ�
ɢ� ɩɨɫɥɟ� ɥɟɱɟɧɢɹ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɫɢɥɨɜɚɹ� ɜɵɧɨɫɥɢɜɨɫɬɶ�
ɜɵɲɟɭɤɚɡɚɧɧɵɯ� ɦɵɲɰ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ� ɢɡɦɟɧɟɧɢɟ� ɫɢɥɨɜɨɣ�
ɜɵɧɨɫɥɢɜɨɫɬɢ� ɤɚɠɞɨɣ� ɝɪɭɩɩɵ� ɦɵɲɰ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɢɡ� ɩɚɰɢɟɧɬɨɜ��
ɚ� ɬɚɤɠɟ� ɦɟɬɨɞɢɤɚ� ɫɬɢɦɭɥɹɰɢɢ� ɤɚɠɞɨɣ� ɦɵɲɰɵ� �ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɫɬɢɦɭɥɹɰɢɢ�� ɛɟɡ� ɟɟ� ɢɡɦɟɧɟɧɢɹ� ɢɥɢ� ɫ� ɭɦɟɧɶɲɟɧɢɟɦ�
ɟɟ��ɢɡɦɟɧɟɧɢɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɫɬɢɦɭɥɹɰɢɢ�ɩɨɫɥɟɞɭɸɳɟɣ�ɩɪɨɰɟɞɭɪɵ�
ɫɨɫɬɚɜɥɹɥɨ� ɧɟ� ɛɨɥɟɟ� ���� ɨɬ� ɩɪɟɞɵɞɭɳɟɣ��� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɫ� ɩɨɦɨɳɶɸ�
ɩɚɤɟɬɚ� ɩɪɨɝɪɚɦɦ� 0LFURVRIW� 2I¿FH� ([FHO� ������ Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɥɟ�
ɫɬɢɦɭɥɹɰɢɢ�ɦɵɲɰ�ɪɚɡɝɢɛɚɬɟɥɟɣ�ɫɩɢɧɵ�ɩɨ�ɦɟɬɨɞɢɤɟ�©ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢª�ɭ����ɱɟɥɨɜɟɤ�ɡɚɮɢɤɫɢɪɨɜɚɧɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɨɟ�
�S�������ɭɜɟɥɢɱɟɧɢɟ�ɫɢɥɨɜɨɣ�ɜɵɧɨɫɥɢɜɨɫɬɢ��ɭ���ɞɢɧɚɦɢɤɢ�ɧɟ�ɛɵɥɨ��
ɉɨ� ɦɟɬɨɞɢɤɟ� ©ɛɟɡ� ɢɡɦɟɧɟɧɢɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɢª� ɭ� �� ɱɟɥɨɜɟɤ� ɛɵɥɨ�
ɭɜɟɥɢɱɟɧɢɟ� ɫɢɥɨɜɨɣ� ɜɵɧɨɫɥɢɜɨɫɬɢ� ɦɵɲɰ�� ɭ� �� ±� ɛɟɡ� ɞɢɧɚɦɢɤɢ�� ɉɨ�
ɦɟɬɨɞɢɤɟ�©ɫ�ɭɦɟɧɶɲɟɧɢɟɦ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɫɬɢɦɭɥɹɰɢɢª�ɭ���ɱɟɥɨɜɟɤɚ�
ɧɟ�ɛɵɥɨ�ɞɢɧɚɦɢɤɢ�ɫɢɥɨɜɨɣ�ɜɵɧɨɫɥɢɜɨɫɬɢ�ɦɵɲɰ�ɪɚɡɝɢɛɚɬɟɥɟɣ�ɫɩɢɧɵ��
ɉɨɫɥɟ�ɫɬɢɦɭɥɹɰɢɢ�ɱɟɬɵɪɟɯɝɥɚɜɵɯ�ɦɵɲɰ�ɩɨ�ɦɟɬɨɞɢɤɟ�©ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢª�ɭ����ɱɟɥɨɜɟɤ�ɡɚɮɢɤɫɢɪɨɜɚɧɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɚɹ�
ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ��S��������ɚ�ɭ���ɟɟ�ɧɟɬ��ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɞɥɹ�
ɷɬɢɯ�ɠɟ�ɦɵɲɰ�ɦɟɬɨɞɢɤɢ�©ɛɟɡ�ɢɡɦɟɧɟɧɢɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɫɬɢɦɭɥɹɰɢɢª�
ɭ����ɱɟɥɨɜɟɤ�ɡɚɮɢɤɫɢɪɨɜɚɧɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɡɧɚɱɢɦɚɹ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�
ɞɢɧɚɦɢɤɚ� �S������� ɫɢɥɨɜɨɣ� ɜɵɧɨɫɥɢɜɨɫɬɢ� ɱɟɬɵɪɟɯɝɥɚɜɵɯ� ɦɵɲɰ��ɍ�
ɨɞɧɨɝɨ�ɩɚɰɢɟɧɬɚ�ɛɵɥɚ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɞɢɧɚɦɢɤɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�
ɦɟɬɨɞɢɤɢ� ɫɬɢɦɭɥɹɰɢɢ� ɦɵɲɰ� ©ɫ� ɭɦɟɧɶɲɟɧɢɟɦ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɫɬɢɦɭɥɹɰɢɢª�� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɦɟɬɨɞɢɤɢ� ɫɬɢɦɭɥɹɰɢɢ� ɩɟɪɟɞɧɢɯ�
ɛɨɥɶɲɟɛɟɪɰɨɜɵɯ� ɦɵɲɰ� ©ɫ� ɭɜɟɥɢɱɟɧɢɟɦ� ɢɧɬɟɧɫɢɜɧɨɫɬɢª� ɭ� ���
ɩɚɰɢɟɧɬɨɜ� ɟɫɬɶ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ� ɡɧɚɱɢɦɚɹ� �S������� ɩɨɥɨɠɢɬɟɥɶɧɚɹ�
ɞɢɧɚɦɢɤɚ�ɫɢɥɨɜɨɣ�ɜɵɧɨɫɥɢɜɨɫɬɢ�ɷɬɢɯ�ɦɵɲɰ��ɭ���ɟɟ�ɧɟɬ��ɉɪɢ�ɥɟɱɟɧɢɢ�
ɩɚɰɢɟɧɬɨɜ� ɦɟɬɨɞɢɤɨɣ� ©ɛɟɡ� ɢɡɦɟɧɟɧɢɹ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɫɬɢɦɭɥɹɰɢɢª�
ɭ� �� ɞɟɬɟɣ� ɛɵɥɚ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ�� ɭ� �� ɟɟ� ɧɟ� ɛɵɥɨ��ȼɵɜɨɞɵ��
ɏɨɪɨɲɢɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɥɭɱɟɧɵ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɦɟɬɨɞɢɤɢ�
ɷɥɟɤɬɪɨɫɬɢɦɭɥɹɰɢɢ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɞɥɹ�ɛɨɥɶɲɢɧɫɬɜɚ�
ɝɪɭɩɩ�ɦɵɲɰ��ɋɢɥɨɜɚɹ�ɜɵɧɨɫɥɢɜɨɫɬɶ�ɱɟɬɵɪɟɯɝɥɚɜɵɯ�ɦɵɲɰ�ɨɞɢɧɚɤɨɜɨ�
ɪɟɚɝɢɪɭɟɬ� ɤɚɤ� ɧɚ� ɦɟɬɨɞɢɤɢ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�� ɬɚɤ� ɢ� ɛɟɡ� ɭɜɟɥɢɱɟɧɢɹ�
ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɷɥɟɤɬɪɨɫɬɢɦɭɥɹɰɢɢ�

(67,0$7,21�2)�7+(�9$5,286�$3352$&+(6�,1�7+(�
67,08/$7,21�2)�7+(�086&/(6�,1�3$7,(176�:,7+�
,1)$17,/(�&(5(%5$/�3$/6<�,1�7+(�)250�2)�63$67,&�
',3/(*,$
9�9��(OLVHHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��7�9��.XOLVKRYD
$OWDL�PHGLFDO�VWDWH�XQLYHUVLW\��%DUQDXO��5XVVLD
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,QWURGXFWLRQ�� 3DWLHQV� ZLWK� FHUHEUDO� SDOV\� DUH� D� VLJQL¿FDQW� SXUSRVH� RI�
UHKDELOLWDWLRQ��$LP��7KH�DLP�RI� WKH�ZRUN�ZDV� WR�FRPSDUH�HI¿FDF\�RI�DQ�
HOHFWULFDO� VWLPXODWLRQ�RI�YDULRXV�PXVFOHV�JURXSV� LQ�SDWLHQWV�ZLWK� VSDVWLF�
GLSOHJLF�FHUHEUDO�SDOV\��0DWHULDOV�DQG�PHWKRGV�����SDWLHQWV�ZLWK�D�FHUHEUDO�
SDOV\� LQ� WKH� VSDVWLF� GLSOHJLF� IRUP� LQ� WKH� PLGGOH� DJH� ���������� \HDUV�
UHFHLYHG�D�FRXUVH�RI�DQ�HOHFWULFDO�VWLPXODWLRQ�RI�D�EDFN�PXVFOHV��TXDGULFHSV�
PXVFOHV� DQG� DQWHULRU� WLELDO� PXVFOHV�� &RXUVH� RI� WUHDWPHQW� LQFOXGHG� ���
SURFHGXUHV�� (DFK� PXVFOH� ZDV� VWLPXODWHG� EHIRUH� LWV� YLVLEOH� UHGXFWLRQ��
%HIRUH�DQG�DIWHU� WUHDWPHQW�PXVFOH�SRZHU�RI�HDFK�SDWLHQW�ZDV�H[DPLQHG��
&KDQJH�RI�SRZHU�RI�HDFK�PXVFOHV�JURXS�RI�IRU�HDFK�RI�SDWLHQWV��DQG�DOVR�
WKH�PHWKRG�RI�VWLPXODWLRQ�RI�HDFK�PXVFOH��ZLWK�LQFUHDVLQJ�RI�VWLPXODWLRQ�
LQWHQVLW\��ZLWKRXW�LWV�FKDQJH�RU�ZLWK�LWV�GHFUHDVLQJ�ZDV�DQDO\VHG��FKDQJH�
RI�LQWHQVLW\�RI�VWLPXODWLRQ�RI�WKH�SUHYLRXV�SURFHGXUH�PDGH�QR�PRUH�WKDQ�
���� IURP� SUHYLRXV��� 6WDWLVWLFDO� SURFHVVLQJ� RI� WKH� UHFHLYHG� UHVXOWV� ZDV�
FDUULHG�RXW�E\�PHDQV�RI�VRIWZDUH�SDFNDJH�0LFURVRIW�2I¿FH�([FHO�������
5HVXOWV��$IWHU�VWLPXODWLRQ�RI�EDFN�PXVFOHV�E\�D�WHFKQLTXH�©ZLWK�LQFUHDVLQJ�
RI� LQWHQVLW\ª� DW� ��� SHUVRQ� LW� LV� ¿[HG� VWDWLVWLFDOO\� VLJQL¿FDQW� �S�������
LQFUHDVLQJ� RI�PXVFOHV� SRZHU�� DW� �� ±� G\QDPLFV�ZDV� QRW��%\� D� WHFKQLTXH�
©ZLWKRXW� FKDQJH� RI� LQWHQVLW\ª� DW� �� SHUVRQ� WKHUH� ZDV� DQ� LQFUHDVLQJ� RI�
PXVFOHV�SRZHU��DW���±�ZLWKRXW�G\QDPLFV��%\�D�WHFKQLTXH�©ZLWK�GHFUHDVLQJ�
RI� LQWHQVLW\� RI� VWLPXODWLRQª� �� SHUVRQ� GLG� QRW� KDYH� G\QDPLFV� RI� EDFN�
PXVFOHV� SRZHU�� $IWHU� VWLPXODWLRQ� TXDGULFHSV� PXVFOHV� E\� D� WHFKQLTXH�
©ZLWK�LQFUHDVLQJ�RI�LQWHQVLW\ª�DW����SHUVRQ�VWDWLVWLFDOO\�VLJQL¿FDQW�SRVLWLYH�
G\QDPLFV��S�������LV�¿[HG��DQG�DW���LW�LV�QRW�SUHVHQW��$W�XVH�IRU�WKH�VDPH�
PXVFOHV� D� WHFKQLTXH� ©ZLWKRXW� FKDQJH� RI� LQWHQVLW\� RI� VWLPXODWLRQª� DW� ���
SHUVRQ� VWDWLVWLFDOO\� VLJQL¿FDQW�SRVLWLYH�G\QDPLFV� �S�������RI�TXDGULFHSV�
PXVFOHV� SRZHU� LV� ¿[HG��2QH� SDWLHQW� KDG� SRVLWLYH� G\QDPLFV� DW� XVH� RI� D�
WHFKQLTXH� RI� VWLPXODWLRQ� RI� PXVFOHV� ©ZLWK� GHFUHDVLQJ� RI� LQWHQVLW\� RI�
VWLPXODWLRQª��$W�XVH�RI�D�WHFKQLTXH�RI�VWLPXODWLRQ�RI�DQWHULRU�WLELDO�PXVFOHV�
©ZLWK� LQFUHDVLQJ� RI� LQWHQVLW\ª� DW� ��� SDWLHQWV� LV� VWDWLVWLFDOO\� VLJQL¿FDQW�
�S�������SRVLWLYH�G\QDPLFV�RI�WKHVH�PXVFOHV�SRZHU��DW���±�LW�LV�QRW�SUHVHQW��
$W� WUHDWPHQW�RI�SDWLHQWV�E\�D� WHFKQLTXH�©ZLWKRXW� FKDQJH�RI� LQWHQVLW\�RI�
VWLPXODWLRQª���FKLOGUHQ�KDG�SRVLWLYH�G\QDPLFV��DW���LW�ZDV�QRW��&RQFOXVLRQ��
*RRG�UHVXOWV�RI�DQ�HOHFWULFDO�VWLPXODWLRQ�DUH�UHFHLYHG�DW�XVH�RI�D�WHFKQLTXH�
ZLWK�LQFUHDVLQJ�RI�LQWHQVLW\�IRU�WKH�PDMRULW\�JURXSV�RI�PXVFOHV��4XDGULFHSV�
PXVFOHV� SRZHU� HTXDOO\� UHDFWV� ERWK� WR� WHFKQLTXHV� ZLWK� LQFUHDVLQJ�� DQG�
ZLWKRXW�LQFUHDVLQJ�LQWHQVLW\�RI�DQ�HOHFWULFDO�VWLPXODWLRQ�
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ȺɈ� ©Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɦ� ɞɟɬɫɤɨɦ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɦ� ɰɟɧɬɪɟª� ɞɥɹ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ�ɯɨɞɶɛɵ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ�±��ɨɰɟɧɤɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɩɪɢɦɟɧɟɧɢɹ� ɪɨɛɨɬɢɡɢɪɨɜɚɧɧɨɣ� ɦɟɯɚɧɨɬɟɪɚɩɢɢ� ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɝɨ�
ɤɨɦɩɥɟɤɫɚ� ©Ʌɨɤɨɦɚɬª� ɭ� ɞɟɬɟɣ� ɫɨ� ɫɩɚɫɬɢɱɟɫɤɨɣ� ɞɢɩɥɟɝɢɟɣ�
Ⱦɐɉ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɋɚɛɨɬɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɧɚ� ɛɚɡɟ� ȺɈ�
©Ɋɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ�ɞɟɬɫɤɨɝɨ�ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɨɝɨ�ɰɟɧɬɪɚª� ɝ��Ⱥɫɬɚɧɵ��
ɉɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɧɚɯɨɞɢɥɨɫɶ� ��� ɞɟɬɟɣ� ɫɨ� ɫɩɚɫɬɢɱɟɫɤɨɣ� ɞɢɩɥɟɝɢɟɣ�
Ⱦɐɉ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɥɹɥ� ������� ɥɟɬ�� ɉɚɰɢɟɧɬɵ�
ɧɚɯɨɞɢɥɢɫɶ� ɧɚ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɥɟɱɟɧɢɢ�� ɂɡ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ�
ɢɫɤɥɸɱɟɧɵ�ɩɚɰɢɟɧɬɵ�ɫ�ɷɧɞɨɝɟɧɧɵɦɢ�ɩɫɢɯɢɱɟɫɤɢɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ��
ɬɹɠɟɥɵɦɢ� ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ� ɜɵɫɲɢɯ�ɦɨɡɝɨɜɵɯ�ɮɭɧɤɰɢɣ��Ⱦɥɹ� ɨɰɟɧɤɢ�
ɦɵɲɟɱɧɨɣ� ɫɢɥɵ� ɩɪɢɦɟɧɹɥɫɹ� ɬɟɫɬ� �/�)RUFH��� ɫɬɟɩɟɧɢ� ɫɩɚɫɬɢɱɧɨɫɬɢ�
�/�6WLII��� ɨɛɴɟɦɚ� ɞɜɢɠɟɧɢɣ� �/�5RP��� Ʉɭɪɫ� ɡɚɧɹɬɢɣ� ɫɨɫɬɨɹɥ� ɢɡ� ���
ɩɪɨɰɟɞɭɪ�� ɞɥɢɬɟɥɶɧɨɫɬɶ� ɫɟɚɧɫɚ� ɫɨɫɬɚɜɢɥɨ� ��� ɦɢɧɭɬ�� ɋɤɨɪɨɫɬɶ�
ɞɨɪɨɠɤɢ� ±� ���±���� ɦ�ɫ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ�
ɬɟɫɬɢɪɨɜɚɧɢɢ�ɭ����������ɩɚɰɢɟɧɬɨɜ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ�ɭɥɭɱɲɟɧɢɟ�ɜɫɟɯ�
ɬɟɫɬɨɜ��ɉɨ�ɞɚɧɧɵɦ�ɬɟɫɬɚ�/�)25&(��ɭ����ɞɟɬɟɣ�������ɫɨ�ɫɩɚɫɬɢɱɟɫɤɨɣ�
ɞɢɩɥɟɝɢɟɣ�Ⱦɐɉ�ɨɬɦɟɱɚɥɨɫɶ�ɭɜɟɥɢɱɟɧɢɟ�ɦɵɲɟɱɧɨɣ�ɫɢɥɵ��ɋɧɢɠɟɧɢɟ�
ɫɩɚɫɬɢɱɧɨɫɬɢ�ɩɨ� ɬɟɫɬɭ�/�67,))�ɧɚɛɥɸɞɚɥɨɫɶ�ɭ���� ������ɞɟɬɟɣ�� ɛɟɡ�
ɷɮɮɟɤɬɚ� ±� �� ɩɚɰɢɟɧɬɚ� �������� ɨɛɴɟɦ� ɞɜɢɠɟɧɢɣ� �/�5RP�� ɜ� ɧɢɠɧɢɯ�

ɤɨɧɟɱɧɨɫɬɹɯ� ɭɜɟɥɢɱɢɥɫɹ� ɭ� ��� ɞɟɬɟɣ� ������� ɫɧɢɠɟɧɢɟ� ɧɚɛɥɸɞɚɥɨɫɶ�
ɭ�ɨɞɧɨɝɨ�ɩɚɰɢɟɧɬɚ� �������ɢ� ɬɨɥɶɤɨ�ɜ��� ɫɥɭɱɚɹɯ� �������� ɷɮɮɟɤɬɚ�ɧɟ�
ɨɬɦɟɱɚɥɨɫɶ��ɋɥɭɱɚɟɜ�ɭɯɭɞɲɟɧɢɹ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�ɧɟ�ɛɵɥɨ��ȼɵɜɨɞɵ��
��� Ɋɨɛɨɬɢɡɢɪɨɜɚɧɧɚɹ� ɤɢɧɟɡɨɬɟɪɚɩɢɹ� ©Ʌɨɤɨɦɚɬª� ɜɵɡɵɜɚɟɬ� ɦɨɳɧɵɣ�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɣ� ɜɫɩɥɟɫɤ�� ɱɬɨ� ɫɭɳɟɫɬɜɟɧɧɨ�
ɩɨɜɵɲɚɟɬ� ɦɨɬɢɜɚɰɢɸ� ɤ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ� ɯɨɞɶɛɟ�� ��� ɇɚ� ɮɨɧɟ�
ɦɟɯɚɧɨɬɟɪɚɩɢɢ� ɨɬɦɟɱɟɧɨ� ɭɥɭɱɲɟɧɢɟ� ɧɚɜɵɤɨɜ� ɯɨɞɶɛɵ� ɭ� ɞɟɬɟɣ� ɫɨ�
ɫɩɚɫɬɢɱɟɫɤɨɣ� ɞɢɩɥɟɝɢɟɣ�Ⱦɐɉ� ɡɚ� ɫɱɟɬ� ɭɜɟɥɢɱɟɧɢɹ�ɦɵɲɟɱɧɨɣ� ɫɢɥɵ��
ɨɛɴɟɦɚ� ɞɜɢɠɟɧɢɣ�� ɫɧɢɠɟɧɢɹ� ɫɩɚɫɬɢɱɧɨɫɬɢ�� ɚ� ɬɚɤɠɟ� ɝɚɪɦɨɧɢɡɚɰɢɢ�
ɧɟɣɪɨɬɪɨɮɢɱɟɫɤɨɣ� ɪɟɝɭɥɹɰɢɢ� ɩɪɨɰɟɫɫɨɜ� ɞɜɢɠɟɧɢɹ�� ��� ȼɤɥɸɱɟɧɢɟ�
ɧɨɜɟɣɲɢɯ�ɦɟɬɨɞɢɤ�ɜ�ɫɢɫɬɟɦɭ�ɤɨɦɩɥɟɤɫɧɨɣ�ɤɨɪɪɟɤɰɢɢ�ɞɜɢɝɚɬɟɥɶɧɵɯ�
ɧɚɪɭɲɟɧɢɣ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɩɨɜɵɲɚɟɬ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ� ɡɧɚɱɢɦɨɫɬɶ�
ɥɟɱɟɧɢɹ�

())(&7�2)�52%27,&�0(&+$127+(5$3<�©/2.20$7ª�21�
/2&20$725�$&7,9,7<�,1�&+,/'5(1�:,7+�&(5(%5$/�
3$/6<
6�$��6KLJDPEDHYD��-�,��2WDURY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6F�$�6��7D]KLQD
$VWDQD�0HGLFDO�8QLYHUVLW\��$VWDQD��.D]DNKVWDQ

,QWURGXFWLRQ�� ,Q� PRGHUQ� WKHUDS\�� DOO� ELJ� UROH� WR� XVH� QRQ�GUXJ� PHWKRGV�
RI� UHVWRUDWLYH�DQG� UHKDELOLWDWLYH� WUHDWPHQW��3RVVLELOLW\�RI�XVLQJ� WKH� ODWHVW�
URERWLF� GHYLFHV� �PRELOH� URERW� ©:HH%RWª�� WKH� V\VWHP� ©&3� 5XWJHUVª��
URERWLF� GHYLFHV� ZDON� ©1)�:DONHUª�� HWF��� IRU� FKLOGUHQ� ZLWK� FHUHEUDO�
SDOV\� LQ� WKH�RXWSDWLHQW� VHWWLQJ�KDV� D�SRWHQWLDO� LPSDFW�RQ� VWLPXODWLQJ� WKH�
GHYHORSPHQW� RI� ZDONLQJ� DQG� LQ� WKH� SUHSDUDWLRQ� ZDON� LQ� FKLOGUHQ� ZLWK�
QHXURORJLFDO�GLVRUGHUV��5HKDELOLWDWLRQ�FRPSOH[�©/RNRPDWª�LQWURGXFHG�DV�
D� QHZ�PHGLFDO� UHKDELOLWDWLRQ� HTXLSPHQW� LQ�.D]DNKVWDQ� -6&�©&KLOGUHQ¶V�
5HSXEOLF� 5HKDELOLWDWLRQ� &HQWHUª� IRU� UHVWRUDWLRQ�ZDON��$LP��7KH� DLP� RI�
WKH�VWXG\�ZDV�WR�HYDOXDWH�WKH�HI¿FLHQF\�RI�URERWLF�UHKDELOLWDWLRQ�FRPSOH[�
PHFKDQRWKHUDS\� ©/RNRPDWª� LQ� FKLOGUHQ� ZLWK� VSDVWLF� GLSOHJLD� FHUHEUDO�
SDOV\��0DWHULDOV� DQG�PHWKRGV��7KH�ZRUN�ZDV� GRQH� RQ� WKH� EDVLV� RI� -6&�
©&KLOGUHQ¶V�5HSXEOLF�5HKDELOLWDWLRQ�&HQWHUª� LQ�$VWDQD��:H�REVHUYHG����
FKLOGUHQ�ZLWK�VSDVWLF�GLSOHJLD�FHUHEUDO�SDOV\��7KH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�
ZDV��������\HDUV��3DWLHQWV�ZHUH�KRVSLWDOL]HG��:HUH�H[FOXGHG�SDWLHQWV�ZLWK�
HQGRJHQRXV�PHQWDO�LOOQHVV��VHYHUH�GLVRUGHUV�RI�KLJKHU�EUDLQ�IXQFWLRQV��7R�
DVVHVV�PXVFOH� VWUHQJWK� WHVW�ZDV�XVHG� �/�)RUFH��� WKH�GHJUHH�RI� VSDVWLFLW\�
�/�6WLII���UDQJH�RI�PRWLRQ��/�5RP���7KH�FRXUVH�FRQVLVWHG�RI����VHVVLRQV��
VHVVLRQ�GXUDWLRQ�ZDV����PLQXWHV��7UDFN�VSHHG����±����P�V��5HVXOWV��$V�D�
UHVXOW� RI� WHVWLQJ� LQ� ��� ������ SDWLHQWV� VKRZHG� LPSURYHPHQW� LQ� DOO� WHVWV��
$FFRUGLQJ� WR� WHVW�/�)25&(� LQ� ��� FKLOGUHQ� ������ZLWK� VSDVWLF� GLSOHJLD�
FHUHEUDO�SDOV\��DQ�LQFUHDVH�LQ�PXVFOH�VWUHQJWK��5HGXFWLRQ�RI�VSDVWLFLW\�LQ�WKH�
WHVW�/�67,))�ZDV�REVHUYHG�LQ����������FKLOGUHQ�ZLWK�QR�HIIHFW�±���SDWLHQWV�
��������UDQJH�RI�PRWLRQ��/�5RP��LQ�WKH�ORZHU�H[WUHPLWLHV�LQFUHDVHG�LQ����
FKLOGUHQ��������D�GHFUHDVH�ZDV�REVHUYHG�LQ�RQH�SDWLHQW��������DQG�RQO\�LQ�
��FDVHV���������HIIHFW�ZDV�QRWHG��'HWHULRUDWLRQ�FDVHV�KDYH�EHHQ�UHFRUGHG��
&RQFOXVLRQ�� ��� 5RERWLF� NLQHVRWKHUDS\� ©/RNRPDWª� HYRNHV� SRZHUIXO�
SRVLWLYH� SV\FKR� HPRWLRQDO� RXWEXUVW�� ZKLFK� VLJQL¿FDQWO\� LQFUHDVHV� WKH�
PRWLYDWLRQ� WR� VHOI�ZDONLQJ�� ��� 2Q� WKH� EDFNJURXQG� RI� PHFKDQRWKHUDS\�
PDUNHG�LPSURYHPHQW�VNLOOV�ZDON�LQ�FKLOGUHQ�ZLWK�VSDVWLF�GLSOHJLD�FHUHEUDO�
SDOV\��GXH�WR��LQFUHDVH�PXVFOH�VWUHQJWK��UDQJH�RI�PRWLRQ��UHGXFH�VSDVWLFLW\��
DV�ZHOO�DV�KDUPRQL]DWLRQ�RI�WKH�UHJXODWLRQ�RI�QHXURWURSKLF�PRYHPHQW�����
,QWURGXFLQJ�WKH�ODWHVW�WHFKQLTXHV�LQ�FRPSOH[�FRUUHFWLRQ�RI�PRWRU�GLVRUGHUV�
LQ�SDWLHQWV�LPSURYHV�WKHUDSHXWLF�VLJQL¿FDQFH�RI�WUHDWPHQW�

ɋɈɆȺɌɈɌɂɉɈɅɈȽɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɋɌɈɉɕ�
ȾȿɌȿɃ�ɒɄɈɅɖɇɈȽɈ�ȼɈɁɊȺɋɌȺ
Ⱥ�ȼ��ɍɬɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ɇ�ɋ��Ȼɚɛɚɣɰɟɜɚ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɥɸɞɟɣ� ɩɪɢɧɚɞɥɟɠɚɬ� ɤ� ɫɦɟɲɚɧɧɵɦ� ɬɢɩɚɦ��
ɧɨ� ɫ� ɩɪɟɨɛɥɚɞɚɧɢɟɦ� ɬɨɝɨ� ɢɥɢ� ɢɧɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ� ɜ� ɤɨɧɫɬɢɬɭɰɢɢ�
ɬɟɥɚ�� Ʉɚɤ� ɢɡɜɟɫɬɧɨ�� ɬɢɩ� ɬɟɥɨɫɥɨɠɟɧɢɹ� ɞɚɟɬ� ɨɛɳɭɸ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ�
ɨɪɝɚɧɢɡɦɚ�� Ɋɚɡɞɟɥɟɧɢɟ� ɧɚ� ɫɨɦɚɬɨɬɢɩɵ� ɩɨɡɜɨɥɢɥɨ� ɜɵɹɜɢɬɶ� ɧɚɥɢɱɢɟ�
ɪɹɞɚ� ɜɚɪɢɚɧɬɨɜ� ɧɨɪɦɵ�� ɛɥɢɡɤɢɯ� ɤ� ɤɥɢɧɢɱɟɫɤɢɦ� ɮɨɪɦɚɦ� ɩɚɬɨɥɨɝɢɢ�
ɨɩɨɪɧɨ�ɞɜɢɝɚɬɟɥɶɧɨɝɨ� ɚɩɩɚɪɚɬɚ� �ɩɪɟɠɞɟ� ɜɫɟɝɨ� ±� ɩɥɨɫɤɨɫɬɨɩɢɸ��
ɜ� ɝɪɭɩɩɟ� ɞɟɬɟɣ� ��±��� ɥɟɬ�� ɭ� ɤɨɬɨɪɵɯ� ɭɠɟ�ɦɨɠɧɨ� ɛɵɥɨ� ɫɨɩɨɫɬɚɜɢɬɶ�
ɮɨɪɦɢɪɭɸɳɢɟɫɹ� ɬɢɩɵ� ɬɟɥɨɫɥɨɠɟɧɢɹ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɫɬɨɩɵ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɩɪɟɞɟɥɢɬɶ��ɫ�ɤɚɤɨɝɨ�ɜɨɡɪɚɫɬɚ�ɧɚɱɢɧɚɟɬɫɹ�ɢ�ɧɚɫɤɨɥɶɤɨ�
ɛɵɫɬɪɨ� ɮɨɪɦɢɪɭɟɬɫɹ� ɨɛɳɢɣ� ɬɢɩ� ɬɟɥɨɫɥɨɠɟɧɢɹ� ɢ� ɤɚɤɢɦ� ɨɛɪɚɡɨɦ�
ɜ� ɷɬɨɬ� ɩɪɨɰɟɫɫ� ɜɨɜɥɟɤɚɟɬɫɹ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɬɨɩɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
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ɦɟɬɨɞɵ�� Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɫɨɦɚɬɨɬɢɩɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɢɧɞɟɤɫ� ɉɢɧɶɟ��
ɂɧɞɟɤɫ�ɉɢɧɶɟ�  � ɪɨɫɬ� �� �ɨɤɪɭɠɧɨɫɬɶ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ� ��ɦɚɫɫɚ� ɬɟɥɚ���
ȿɫɥɢ�ɢɧɞɟɤɫ�ɉɢɧɶɟ�ɨɤɚɡɵɜɚɥɫɹ�ɦɟɧɟɟ�����ɬɨ�ɨɛɫɥɟɞɭɟɦɵɯ�ɨɬɧɨɫɢɥɢ�
ɤ�©ɝɢɩɟɪɫɬɟɧɢɱɟɫɤɨɦɭ�ɬɢɩɭª��ɛɪɚɯɢɦɨɪɮɧɨɦɭ���ɟɫɥɢ�ɛɵɥ�ɜ�ɩɪɟɞɟɥɚɯ�
ɨɬ����ɞɨ����±�ɤ�©ɧɨɪɦɨɫɬɟɧɢɱɟɫɤɨɦɭª��ɦɟɡɨɦɨɪɮɧɨɦɭ��ɢ�ɟɫɥɢ�ɛɨɥɟɟ�
���±�ɤ�©ɚɫɬɟɧɢɱɟɫɤɨɦɭª��ɞɨɥɢɯɨɦɨɪɮɧɨɦɭ���Ɋɚɫɱɟɬ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ�±�ɭɞɟɥɶɧɨɣ�ɧɚɝɪɭɡɤɢ�ɧɚ�ɫɬɨɩɭ�±�ɩɪɨɜɨɞɢɥɢ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�
ɩɭɬɟɦ�ɞɟɥɟɧɢɹ�ɩɨɥɨɜɢɧɵ�ɦɚɫɫɵ�ɧɚ�ɩɥɨɳɚɞɶ�ɩɨɜɟɪɯɧɨɫɬɢ�ɥɟɜɨɣ�ɢɥɢ�
ɩɪɚɜɨɣ�ɫɬɨɩɵ��ɉɨɤɚɡɚɬɟɥɶ�ɜɵɪɚɠɚɥɢ�ɜ�ɤɝ�Fɦ���Ɋɟɡɭɥɶɬɚɬɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɤɨɧɫɬɢɬɭɰɢɨɧɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɲɤɨɥɶɧɢɤɨɜ� ɩɪɨɜɨɞɢɥɨɫɶ� ɭ� ɞɟɬɟɣ�
��±��� ɥɟɬ� ɫ� ɭɱɟɬɨɦ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɨɦɚɬɨɬɢɩɚ�
ɜ� ɨɧɬɨɝɟɧɟɡɟ�� Ɍɨɥɶɤɨ� ɩɨ� ɫɨɨɬɧɨɲɟɧɢɸ� ɞɥɢɧɵ� ɬɟɥɚ� ɢ� ɩɨɩɟɪɟɱɧɵɯ�
ɞɢɚɦɟɬɪɨɜ� ɨɛɫɥɟɞɨɜɚɧɧɵɟ� ɲɤɨɥɶɧɢɤɢ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɨɬɧɟɫɟɧɵ� ɤ�
ɞɨɥɢɯɨɦɨɪɮɧɨɦɭ� ɬɢɩɭ� ɬɟɥɨɫɥɨɠɟɧɢɹ�� ɋɪɟɞɢ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ�
ɬɨɥɶɤɨ� �� ɪɟɛɟɧɤɚ� ��� ɥɟɬ� ɦɨɝɭɬ� ɛɵɬɶ� ɨɬɧɟɫɟɧɵ� ɤ� ɛɪɚɯɢɦɨɪɮɧɨɦɭ�
ɬɢɩɭ��ɍ�ɞɟɬɟɣ����ɥɟɬ�ɤ�ɨɬɱɟɬɥɢɜɨ�ɮɨɪɦɢɪɭɸɳɟɦɭɫɹ�ɞɨɥɢɯɨɦɨɪɮɧɨɦɭ�
ɬɢɩɭ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ������ ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ�� ȼ� ɝɪɭɩɩɟ� ɞɟɬɟɣ�
��� ɥɟɬ� ɨɬɧɟɫɥɢ� ɤ�ɮɨɪɦɢɪɭɸɳɟɦɭɫɹ� ɞɨɥɢɯɨɦɨɪɮɧɨɦɭ� ɬɢɩɭ� ��������
Ɉɫɬɚɥɶɧɵɟ�ɞɟɬɢ�ɛɵɥɢ�ɨɬɧɟɫɟɧɵ�ɤ�ɫɦɟɲɚɧɧɨɦɭ�ɦɟɡɨ�ɛɪɚɯɢɦɨɪɮɧɨɦɭ�
ɬɢɩɭ��ȼ�ɝɪɭɩɩɟ����ɥɟɬ�����ɫɨɫɬɚɜɢɥɢ�ɩɪɟɞɫɬɚɜɢɬɟɥɢ�ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ�
ɞɨɥɢɯɨɦɨɪɮɧɨɝɨ�ɬɢɩɚ�ɬɟɥɨɫɥɨɠɟɧɢɹ������±�ɦɟɡɨɦɨɪɮɧɨɝɨ�ɢ�����±�
ɛɪɚɯɢɦɨɪɮɧɨɝɨ��Ɉɬɦɟɱɟɧɨ� ɬɚɤɠɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ�ɭɜɟɥɢɱɟɧɢɟ� ɫɪɟɞɧɢɯ�
ɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɜɟɫɚ� ɬɟɥɚ� ɭ� ɲɤɨɥɶɧɢɤɨɜ�� Ʉɨɥɢɱɟɫɬɜɨ�
ɞɟɬɟɣ�ɫ�ɢɡɛɵɬɨɱɧɨɣ�ɦɚɫɫɨɣ�ɬɟɥɚ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɫ��������ɜ���ɥɟɬ�ɞɨ�
������� ɜ� ��� ɥɟɬ� ɢ� ������� ɜ� ��� ɥɟɬ�� Ʉɨɥɢɱɟɫɬɜɨ� ɫɥɭɱɚɟɜ� ɫɤɪɵɬɨɝɨ�
ɩɥɨɫɤɨɫɬɨɩɢɹ� ɫ� ɜɨɡɪɚɫɬɨɦ� ɬɚɤɠɟ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɞɨ��������ɜ� ���ɥɟɬ�
ɢ� ɞɨ� �������ɜ� ��� ɥɟɬ��ɋɪɟɞɢ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɞɨɥɢɯɨɦɨɪɮɧɨɝɨ� ɬɢɩɚ�
ɬɟɥɨɫɥɨɠɟɧɢɹ� ɬɚɤɢɯ� ɫɥɭɱɚɟɜ� ɡɧɚɱɢɬɟɥɶɧɨ� ɛɨɥɶɲɟ��ɉɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ�
ɲɤɨɥɶɧɢɤɢ����������ɦɚɫɫɚ�ɤɨɬɨɪɵɯ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɪɟɜɵɲɚɥɚ�ɫɪɟɞɧɢɣ�
ɩɨɤɚɡɚɬɟɥɶ�ɞɥɹ�ɞɚɧɧɨɣ�ɝɪɭɩɩɵ��ɢɦɟɥɢ�,�ɢɥɢ�,,�ɫɬɟɩɟɧɶ�ɩɥɨɫɤɨɫɬɨɩɢɹ��
Ƚɪɭɩɩɭ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɩɨɩɟɪɟɱɧɨɝɨ� ɩɥɨɫɤɨɫɬɨɩɢɹ� ɫɨɫɬɚɜɢɥɢ� ɞɟɬɢ��
ɦɚɫɫɚ�ɬɟɥɚ�ɤɨɬɨɪɵɯ�ɩɪɟɜɵɲɚɥɚ��ɜ���ɥɟɬ�±�ɫɜɵɲɟ����ɤɝ��ɜ����±�ɫɜɵɲɟ�
���ɤɝ��ɜ����±ɫɜɵɲɟ����ɤɝ��ȼɵɜɨɞɵ��ȼ�ɧɚɲɟɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɬɨɥɶɤɨ�ɩɨ�
ɫɨɨɬɧɨɲɟɧɢɸ� ɞɥɢɧɵ� ɬɟɥɚ� ɢ� ɩɨɩɟɪɟɱɧɵɯ� ɞɢɚɦɟɬɪɨɜ� ɞɟɬɢ� ɞɨɥɠɧɵ�
ɛɵɬɶ� ɨɬɧɟɫɟɧɵ� ɤ� ɞɨɥɢɯɨɦɨɪɮɧɨɦɭ� ɬɢɩɭ� ɬɟɥɨɫɥɨɠɟɧɢɹ� ɢ� �� ɪɟɛɟɧɤɚ�
���ɥɟɬ�±�ɤ�ɛɪɚɯɢɦɨɪɮɧɨɦɭ�ɬɢɩɭ��ɧɨ�ɛɨɥɶɲɚɹ�ɱɚɫɬɶ�±�ɤ�ɦɨɧɨɦɨɪɮɧɨɣ�
ɩɨɩɭɥɹɰɢɢ�� ȿɫɥɢ� ɜ� ɜɨɡɪɚɫɬɟ� �±�� ɥɟɬ� ɫɩɟɤɬɪɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ɪɨɫɬɚ��
ɨɤɪɭɠɧɨɫɬɢ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ� ɢ� ɦɚɫɫɵ� ɬɟɥɚ� ɜɵɹɜɥɹɥ� ɩɪɚɤɬɢɱɟɫɤɨɟ�
ɫɨɜɩɚɞɟɧɢɟ� ɦɨɞɵ�� ɦɟɞɢɚɧɵ� ɢ� ɨɬɫɭɬɫɬɜɢɟ� ɚɫɢɦɦɟɬɪɢɢ� ɜɵɛɨɪɤɢ�� ɬɨ�
ɪɚɡɛɪɨɫ� ɡɧɚɱɟɧɢɣ� ɩɨɤɚɡɚɬɟɥɟɣ� ɜ� ɩɟɪɢɨɞ� �±��� ɥɟɬ� ɜɨɡɪɚɫɬɚɥ�� ɞɥɹ�
ɦɚɫɫɵ�ɬɟɥɚ�ɢ�ɨɤɪɭɠɧɨɫɬɢ�ɝɪɭɞɧɨɣ�ɤɥɟɬɤɢ�ɩɨɹɜɥɹɥɢɫɶ�ɫɦɟɳɟɧɢɹ�ɦɨɞɵ�
ɧɢɠɟ� ɦɟɞɢɚɧɵ�� ɚɫɢɦɦɟɬɪɢɹ� ɜɵɛɨɪɤɢ� ɢ� ɬɟɧɞɟɧɰɢɹ� ɤ� ©ɪɚɡɦɵɜɚɧɢɸª�
ɤɨɥɨɤɨɥɨɨɛɪɚɡɧɨɝɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɡɧɚɱɟɧɢɣ�ɜ�ɜɵɛɨɪɤɟ��ɍ�ɞɟɬɟɣ���±���
ɥɟɬ�ɦɵ�ɨɬɱɟɬɥɢɜɨ�ɫɦɨɝɥɢ�ɜɵɞɟɥɢɬɶ�ɜ�ɤɚɠɞɨɣ�ɜɨɡɪɚɫɬɧɨɣ�ɝɪɭɩɩɟ�ɩɨ�
��±����ɞɟɬɟɣ��ɤɨɬɨɪɵɯ�ɦɨɠɧɨ�ɛɵɥɨ�ɨɩɪɟɞɟɥɢɬɶ�ɤɚɤ�ɮɨɪɦɢɪɭɸɳɢɯɫɹ�
ɞɨɥɢɯɨɦɨɪɮɨɜ��ȼɵɞɟɥɟɧɢɟ�ɞɪɭɝɢɯ�ɬɢɩɨɜ�ɬɟɥɨɫɥɨɠɟɧɢɹ�ɦɵ�ɩɪɨɜɟɥɢ�
ɢɫɤɥɸɱɢɬɟɥɶɧɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɬɨɥɶɤɨ�ɞɥɹ�ɞɟɬɟɣ����ɥɟɬ��ɨɤɨɧɱɚɬɟɥɶɧɵɣ�
ɜɚɪɢɚɧɬ�±�����ɞɨɥɢɯɨɦɨɪɮɧɨɝɨ�ɬɟɥɨɫɥɨɠɟɧɢɹ������±�ɦɟɡɨɦɨɪɮɧɨɝɨ�
ɢ�����±�ɛɪɚɯɢɦɨɪɮɧɨɝɨ���ɇɚ�ɧɚɲ�ɜɡɝɥɹɞ��ɨɤɨɧɱɚɬɟɥɶɧɨɟ�ɪɚɫɳɟɩɥɟɧɢɟ�
ɧɚ� ɜɡɪɨɫɥɵɟ� ɬɢɩɵ� ɬɟɥɨɫɥɨɠɟɧɢɹ� �ɦɨɡɨɦɨɪɮɧɵɣ� ɢ� ɛɪɚɯɢɦɨɪɮɧɵɣ��
ɩɪɨɢɫɯɨɞɢɬ� ɩɨɡɞɧɟɟ�� ɱɟɦ� ɜɵɱɥɟɧɟɧɢɟ� ɞɨɥɢɯɨɦɨɪɮɧɨɝɨ�� ɬɨ� ɟɫɬɶ� ɡɚ�
ɩɪɟɞɟɥɚɦɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɜ�ɪɚɛɨɬɟ�ɜɨɡɪɚɫɬɧɵɯ�ɝɪɭɩɩ�
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,QWURGXFWLRQ��0DMRULW\�RI�WKH�SHRSOH�DUH�FODVVL¿HG�DV�PL[HG�VRPDWRW\SHV��
ZLWK� GRPLQDQFH� RI� GLIIHUHQW� FRQVWLWXWLRQDO� FRPSRQHQWV�� $V� ZH� NQRZ��
FRQVWLWXWLRQDO� W\SHV� FKDUDFWHUL]H� WKH� RUJDQLVP� DV�ZKROH��'LVFULPLQDWLRQ�
EHWZHHQ�GLIIHUHQW�VRPDWRW\SHV�KDV�VKRZQ�PDQ\�QRUPDO�YDULDWLRQV��ZKLFK�
PD\�UHVHPEOH�SDWKRORJLFDO�FRQGLWLRQV�RI�PXVFXORVNHOHWDO�V\VWHP��PDLQO\�
ÀDWIRRW��LQ�FKLOGUHQ�RI���±���DJHV��7KH�VWXG\�HQFRPSDVVHG�FRQVWLWXWLRQDO�
W\SHV� DQG� TXDQWLWDWLYH� IXQFWLRQDO� FKDUDFWHULVWLFV� RI� IHHW� LQ� JURZLQJ�
FKLOGUHQ��$LP��7R�GH¿QH�DJH�RI�RQVHW�DQG�SDFH�RI�GHYHORSPHQW�RI�JHQHUDO�
VRPDWRW\SH�� DQG� LWV� UHODWLRQ� WR� IHHW� IRUPDWLRQ��0DWHULDOV� DQG�0HWKRGV��
6RPDWRW\SHV� ZHUH� GH¿QHG� DFFRUGLQJ� WR� 3LJQHW� ,QGH[� �3,��� 3, KHLJKW�
�� �FKHVW� FLUFXPIHUHQFH� �� ERG\� ZHLJKW��� 3,� OHVV� WKDQ� ��� FRUUHVSRQGV� WR�
K\SHUVWKHQLF��EUDFKLPRU¿F��W\SH��3,���±����FRUUHVSRQGV�WR�QRUPRVWKHQLF�
�PHVRPRU¿F�� W\SH�� DQG�PRUH� WKHQ� ���� WR� DVWKHQLF� �GROLFKRPRU¿F�� W\SH��
:HLJKW� %HDULQJ� )XQFWLRQDO� ,QGH[� �:%),��ZDV� FDOFXODWHG� DV� IROORZLQJ��
:%),�  � �%:����)6$�� �%:� ±� ERG\� ZHLJKW�� )6$� ±� IRRW� VXUIDFH� DUHD���
7KH�:%),�LV�H[SUHVVHG�LQ�NJ�FP���5HVXOWV��&RQVWLWXWLRQDO�FKDUDFWHULVWLFV�

RI� VRPDWRW\SH� GHYHORSPHQW� LQ� VFKRRO�DJHG� FKLOGUHQ�� WZHOYH� WR� IRXUWHHQ�
\HDUV� ROG�� ZHUH� VWXGLHG�� $FFRUGLQJ� WR� KHLJKW�WR�WUDQVYHUVH� GLDPHWHUV�
PHDVXUHPHQWV�� WKH� FKLOGUHQ� ZRXOG� KDYH� EHHQ� UHODWHG� WR� GROLFKRPRU¿F�
DQWKURSRORJLFDO�W\SH��:LWKLQ�WKH�VWXG\�JURXS��RQO\�WKUHH�RXW�RI����FKLOGUHQ�
ZHUH�FODVVL¿HG�DV�EUDFKLPRU¿F�W\SH��,Q�WZHOYH�\HDUV�ROG�JURXS��������RI�
FKLOGUHQ�ZHUH�FODVVL¿HG�DV�GROLFKRPRU¿F�W\SH��,Q�WKLUWHHQ�\HDUV�ROG�JURXS�
�������ZHUH�FODVVL¿HG�DV�GROLFKRPRU¿F�W\SH��7KH�UHVW�RI�WKH�FKLOGUHQ��LQ�
WKLV�JURXS��ZHUH�FODVVL¿HG�DV�PL[HG��PHVR�EUDFKLPRU¿F�W\SH��,Q�IRXUWHHQ�
\HDUV�ROG�JURXS������ZHUH�FODVVL¿HG�DV�GROLFKRPRU¿F�W\SH�������DQG�����
PHVRPRU¿F� DQG� EUDFKLPRU¿F� DFFRUGLQJO\�� 6XEVWDQWLDO� LQFUHDVH� LQ�PHDQ�
DQG� LQGLYLGXDO� ERG\� ZHLJKW� ZDV� REVHUYHG� DPRQJ� VFKRRO�DJH� FKLOGUHQ��
1XPEHU�RI�FKLOGUHQ�ZLWK�H[FHVVLYH�ERG\�ZHLJKW� URVH� IRUP��������LQ���
\HDUV�ROG��WR���������DQG��������LQ�WHQ�DQG�WKLUWHHQ�\HDUV�ROG�DFFRUGLQJO\��
1XPEHU� RI� KLGGHQ�ÀDWIRRW�� KDV� ULVHQ�ZLWK� DJH�XS� WR� ������� LQ� WKLUWHHQ�
\HDUV� ROG�� DQG� ������� LQ� IRXUWHHQ� \HDUV� ROG� FKLOGUHQ�� 7KLV� DVVRFLDWLRQ�
ZDV�REVHUYHG��PRVWO\��LQ�FKLOGUHQ�ZLWK�GROLFKRPRU¿F�FRQVWLWXWLRQDO�W\SH��
$OPRVW� DOO� FKLOGUHQ�ZLWK� H[FHVVLYH�PHDQ�ERG\�ZHLJKW��ZLWKLQ� WKH� VWXG\�
JURXS����������ZHUH�GLDJQRVHG�ZLWK�JUDGH�,��DQG�,,�SHV�SODQXV��7KH�JURXSV�
RI�ULVN�IRU�GHYHORSPHQW�RI�WUDQVYHUVH�SHV�SODQXV�ZHUH�LGHQWL¿HG��QDPHO\��
FKLOGUHQ�ZLWK�ERG\�ZHLJKW�DERYH����NJ�DW�HLJKW�\HDUV�RI�DJH��DQG�DERYH�
���NJ��DQG����NJ��DW�WHQ�DQG�WKLUWHHQ�DFFRUGLQJO\��&RQFOXVLRQV��2XU�VWXG\�
VKRZV�WKDW��DFFRUGLQJ�WR�%RG\�+HLJKW�WR�7UDQVYHUVH�GLDPHWHUV�5DWLR��VRPH�
FKLOGUHQ� ZHUH� FODVVL¿HG� DV� GROLFKRPRU¿F� FRQVWLWXWLRQDO� W\SH�� DQG� WKUHH�
FKLOGUHQ�� DV� EUDFKLPRU¿F� W\SH�� 7KH� PDMRULW\� RI� WKH� VWXGLHG� LQGLYLGXDOV�
ZHUH� DVVRFLDWHG� ZLWK� PRQRPRU¿F� W\SH�� ,Q� D� KRPRJHQRXV� VWXG\� JURXS��
D�VXEJURXS�RI��±��\HDU�ROG�FKLOGUHQ�ZHUH� LGHQWL¿HG��,Q�VXFK�FDVHV�ZHUH�
VSHFWUDO� DQDO\VLV� RI� JURZWK� UDWHV� DQG� FKHVW� ZDOO� FLUFXPIHUHQFH� VKRZHG�
FRUUHODWLRQ� RI� PHDQ� DQG� PHGLDQ� YDOXHV�� WKH� VWDWLVWLFDO� GLYHUJHQFH� RI�
YDOXHV�IRU��±���\HDUV�ROG�KDV�EHHQ�UDLVHG�IRU�ERG\�ZHLJKW�DQG�FKHVW�ZDOO�
FLUFXPIHUHQFH��7KH�QXPEHUV�KDYH�VKLIWHG�EHORZ�WKH�PHGLDQ��DV�ZHOO�DV��
VWXG\�VDPSOH�DV\PPHWU\��DQG�WHQGHQF\�WR�©EOXUULQJª�RI�EHOO�VKDSH�FXUYH�
RI�WKH�VDPSOH��:LWKLQ���±���\HDUV�ROG�FKLOGUHQ��ZH�FRXOG�LGHQWLI\���±�����
LQ�HDFK�DJH�JURXS��ZLWK�GHYHORSLQJ�GROLFKRPRU¿F�W\SH��6WDWLVWLFDO�DQDO\VLV�
IRU�RWKHU�DQWKURSRORJLFDO� W\SHV�ZDV�PDGH�IRU�FKLOGUHQ�RI� IRXUWHHQ�\HDUV�
RI�DJH��RQO\��:LWKLQ�WKLV�DJH�JURXS�����ZHUH�FODVVL¿HG�DV�GROLFKRPRU¿F�
W\SH�� ���� DV�PHVRPRU¿F�� DQG� ���� EUDFKLPRU¿F�� ,Q� RXU� RSLQLRQ�� ¿QDO�
GLYHUJHQFH� LQWR� DGXOW� ERG\� W\SHV� �PHVRPRU¿F� DQG�EUDFKLPRU¿F�� RFFXUV�
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ɊȿɁɍɅɖɌȺɌɕ�Ʌȿɑȿɇɂə�ȾȿɌȿɃ�ɋ�ɌɍȻȿɊɄɍɅȿɁɈɆ�
ɅȿȽɄɂɏ�ȼ�ɊɈɋɋɂɃɋɄɈɃ�ɎȿȾȿɊȺɐɂɂ�ȼ������ɝ�
ɋ�ɋ��ɋɬɟɪɥɢɤɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��Ɉ�Ʉ��Ʉɢɫɟɥɟɜɢɱ��ɤ�ɦ�ɧ��Ⱥ�ɇ��ɘɫɭɛɨɜɚ��
ɤ�ɦ�ɧ��ɋ�Ⱥ��ɋɬɟɪɥɢɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɛɨɥɶɧɵɟ�ɬɭɛɟɪɤɭɥɟɡɨɦ�ɞɟɬɢ�ɜ�ɜɨɡɪɚɫɬɟ�
�±��� ɥɟɬ� ɩɪɨɯɨɞɹɬ� ɨɫɧɨɜɧɨɣ� ɤɭɪɫ� ɥɟɱɟɧɢɹ� ɩɨ� ɩɨɜɨɞɭ� ɬɭɛɟɪɤɭɥɟɡɚ��
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢɯ�ɥɟɱɟɧɢɹ�ɧɟ�ɨɰɟɧɢɜɚɥɚɫɶ��ȼ������ɝ��ɜɩɟɪɜɵɟ�ɛɵɥɢ�
ɢɡɭɱɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɞɟɬɟɣ�� ɛɨɥɶɧɵɯ� ɬɭɛɟɪɤɭɥɟɡɨɦ� ɥɟɝɤɢɯ��
ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɤɨɝɨɪɬɧɨɝɨ� ɦɟɬɨɞɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɬɭɛɟɪɤɭɥɟɡɨɦ� ɥɟɝɤɢɯ�
ɞɟɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɡɭɱɟɧɵ� ɫɜɟɞɟɧɢɹ� ɨ� ɪɟɡɭɥɶɬɚɬɚɯ�
ɥɟɱɟɧɢɹ� ɞɟɬɟɣ� ɫ� ɬɭɛɟɪɤɭɥɟɡɨɦ� ɥɟɝɤɢɯ� ɜ� ɜɨɡɪɚɫɬɟ� �±��� ɥɟɬ��
ɩɨɥɭɱɟɧɧɵɟ� ɜ� ɯɨɞɟ� ɟɞɢɧɨɜɪɟɦɟɧɧɨɝɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ� ɧɚɛɥɸɞɟɧɢɹ�
ɢɡ� ��� ɫɭɛɴɟɤɬɨɜ� Ɋɨɫɫɢɣɫɤɨɣ� Ɏɟɞɟɪɚɰɢɢ� �ɨɫɧɨɜɧɚɹ� ɝɪɭɩɩɚ���
ɫɬɪɚɬɢɮɢɰɢɪɨɜɚɧɧɵɟ� ɩɨ� ɤɪɢɬɟɪɢɸ� ɧɚɥɢɱɢɹ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ��
ɩɨɞɬɜɟɪɠɞɟɧɧɨɝɨ� ɦɟɬɨɞɨɦ� ɦɢɤɪɨɫɤɨɩɢɢ� ɦɨɤɪɨɬɵ� ���� ɪɟɛɟɧɤɚ� ɫ�
ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ� ɢ� ���� ±� ɛɟɡ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ��� ɂɫɯɨɞɵ�
ɤɭɪɫɚ� ɯɢɦɢɨɬɟɪɚɩɢɢ� ɨɩɪɟɞɟɥɹɥɢɫɶ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɥɨɠɟɧɢɹɦɢ��
ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦɢ� ɉɪɢɤɚɡɨɦ� Ɇɢɧɡɞɪɚɜɚ� Ɋɨɫɫɢɢ� ʋ� ��� ɨɬ�
����������� ɝ�� Ʉɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ� ɛɵɥɢ� ɛɨɥɶɧɵɟ� ɬɭɛɟɪɤɭɥɟɡɨɦ�
ɥɟɝɤɢɯ� ɜɡɪɨɫɥɵɟ� �ɢɫɬɨɱɧɢɤ� ɫɜɟɞɟɧɢɣ� ±� ɮɨɪɦɚ� ��ɌȻ� ɩɨ� Ɋɨɫɫɢɣɫɤɨɣ�
Ɏɟɞɟɪɚɰɢɢ��� ɫɬɪɚɬɢɮɢɰɢɪɨɜɚɧɧɵɟ� ɩɨ� ɚɧɚɥɨɝɢɱɧɨɦɭ� ɩɪɢɡɧɚɤɭ� ����
����ɜɡɪɨɫɥɵɯ�ɫ�ɧɚɥɢɱɢɟɦ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ�ɢ��������ɜɡɪɨɫɥɵɯ�ɛɟɡ�
ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ��� Ɋɟɡɭɥɶɬɚɬɵ��ɗɮɮɟɤɬɢɜɧɵɣ� ɤɭɪɫ� ɯɢɦɢɨɬɟɪɚɩɢɢ�
ɭ�ɞɟɬɟɣ�ɫɨɫɬɚɜɢɥ��������ɜ�ɬɨɦ�ɱɢɫɥɟ�ɫ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ�±��������
ɛɟɡ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ� ±� �������ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɥɟɱɟɧɢɹ� ɜɡɪɨɫɥɵɯ�
ɛɵɥɚ�ɧɢɠɟ��S��������ɷɮɮɟɤɬɢɜɧɵɣ�ɤɭɪɫ�ɯɢɦɢɨɬɟɪɚɩɢɢ�ɭ�ɧɢɯ�ɫɨɫɬɚɜɢɥ�
�������ɜ� ɬɨɦ�ɱɢɫɥɟ�ɭ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɢɬɟɥɟɣ�±��������ɭ�ɛɨɥɶɧɵɯ�ɛɟɡ�
ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ� ±� ������� ɇɟɷɮɮɟɤɬɢɜɧɵɣ� ɤɭɪɫ� ɯɢɦɢɨɬɟɪɚɩɢɢ��
ɨɛɭɫɥɨɜɥɟɧɧɵɣ�� ɩɪɟɠɞɟ� ɜɫɟɝɨ�� ɧɟɞɨɫɬɚɬɨɱɧɵɦ� ɤɨɧɬɪɨɥɟɦ�
ɯɢɦɢɨɬɟɪɚɩɢɢ��ɭ�ɞɟɬɟɣ�ɨɬɦɟɱɚɥɫɹ�ɜ������ɫɥɭɱɚɟɜ��ɭ�ɜɡɪɨɫɥɵɯ�±�ɜ�����
ɪɚɡɚ�ɱɚɳɟ��������S��������ɉɪɢ�ɷɬɨɦ�ɪɚɡɥɢɱɢɹ�ɱɚɫɬɨɬɵ�ɢɫɯɨɞɚ�ɭ�ɞɟɬɟɣ�ɢ�
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ɜɡɪɨɫɥɵɯ�ɫ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ�ɛɵɥɢ�ɫɬɚɬɢɫɬɢɱɟɫɤɢ�ɧɟ�ɡɧɚɱɢɦɵɦɢ�
�S!������ ɚ� ɛɟɡ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ� ɪɚɡɥɢɱɚɥɢɫɶ� ɜ� ���� ɪɚɡɚ� �S��������
ɂɫɯɨɞ� ©ȼɵɹɜɥɟɧɚ� ɦɧɨɠɟɫɬɜɟɧɧɚɹ� ɥɟɤɚɪɫɬɜɟɧɧɚɹ� ɭɫɬɨɣɱɢɜɨɫɬɶ�
ɜɨɡɛɭɞɢɬɟɥɹª� ɨɬɦɟɱɚɥɫɹ� ɭ� ����� ɞɟɬɟɣ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɭ� ����� ɞɟɬɟɣ� ɫ�
ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ� ɢ� ����� ±� ɛɟɡ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ� �S�������� ɍ�
ɜɡɪɨɫɥɵɯ� ɜ� ɰɟɥɨɦ� ɢ� ɛɟɡ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ� ɱɚɫɬɨɬɚ� ɷɬɨɝɨ� ɢɫɯɨɞɚ�
ɛɵɥɚ�ɜ�����ɪɚɡɚ�ɜɵɲɟ��ɱɟɦ�ɭ�ɞɟɬɟɣ��S��������ɪɚɡɥɢɱɢɹ�ɱɚɫɬɨɬɵ�ɢɫɯɨɞɚ�
ɭ� ɞɟɬɟɣ� ɢ� ɜɡɪɨɫɥɵɯ� ɫ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ� ɛɵɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɦɚɥɨɡɧɚɱɢɦɵɦɢ� �S!������Ʌɟɬɚɥɶɧɨɫɬɶ�ɞɟɬɟɣ�ɨɬ� ɬɭɛɟɪɤɭɥɟɡɚ� ɜ�ɰɟɥɨɦ�
ɫɨɫɬɚɜɢɥɚ� ������ ɜ� ɬɨɦ� ɱɢɫɥɟ� ɭ� ɛɚɤɬɟɪɢɨɜɵɞɟɥɢɬɟɥɟɣ� ±� ������ ɛɟɡ�
ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ�±�������S!�������ɗɬɨ�ɜ���ɪɚɡ�ɧɢɠɟ��ɱɟɦ�ɭ�ɜɡɪɨɫɥɵɯ�
ɛɨɥɶɧɵɯ�ɜ�ɰɟɥɨɦ�±�������S�������ɢ�ɜ�����ɪɚɡɚ�ɜɵɲɟ��ɱɟɦ�ɭ�ɜɡɪɨɫɥɵɯ�
ɛɨɥɶɧɵɯ�ɛɟɡ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ�±�������S��������Ʌɟɬɚɥɶɧɨɫɬɢ�ɞɟɬɟɣ�
ɨɬ�ɞɪɭɝɢɯ�ɩɪɢɱɢɧ�ɜ�ɯɨɞɟ�ɥɟɱɟɧɢɹ�ɧɟ�ɛɵɥɨ��ɭ�ɜɡɪɨɫɥɵɯ�ɨɧɚ�ɨɬɦɟɱɚɥɚɫɶ�
ɜ����ɫɥɭɱɚɟɜ��ɉɪɟɪɜɚɥɢ�ɤɭɪɫ�ɯɢɦɢɨɬɟɪɚɩɢɢ������ɞɟɬɟɣ��ɜ�ɬɨɦ�ɱɢɫɥɟ�
±������ɫ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ�ɢ������±�ɛɟɡ�ɧɟɝɨ��ɗɬɨ�ɜ����±����ɪɚɡɚ�
ɪɟɠɟ��ɱɟɦ�ɭ�ɜɡɪɨɫɥɵɯ�ɜ�ɰɟɥɨɦ�ɢ�ɛɟɡ�ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɹ������ɢ������
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɡɧɚɱɢɦɨɫɬɶ� ɪɚɡɥɢɱɢɣ� ɢɫɯɨɞɚ� ɭ�
ɞɟɬɟɣ�ɢ�ɜɡɪɨɫɥɵɯ�ɛɵɥɚ�ɧɟɞɨɫɬɚɬɨɱɧɨɣ��S!�������ɂɡ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�
ɢɫɯɨɞɨɜ�ɥɟɱɟɧɢɹ�ɭ�ɞɟɬɟɣ�ɩɪɟɨɛɥɚɞɚɥ�ɢɫɯɨɞ�©ȼɵɛɵɥª�±������������±�ɫ�
ɛɚɤɬɟɪɢɨɜɵɞɟɥɟɧɢɟɦ�ɢ������ɛɟɡ�ɧɟɝɨ���ɍ�ɜɡɪɨɫɥɵɯ�ɨɧ�ɜɫɬɪɟɱɚɥɫɹ�ɫ�
ɫɨɩɨɫɬɚɜɢɦɨɣ�ɱɚɫɬɨɬɨɣ��������S!������ȼɵɜɨɞɵ��ɑɚɫɬɨɬɚ�ɷɮɮɟɤɬɢɜɧɵɯ�
ɤɭɪɫɨɜ�ɯɢɦɢɨɬɟɪɚɩɢɢ�ɭ�ɞɟɬɟɣ�ɜɵɲɟ��ɱɟɦ�ɭ�ɜɡɪɨɫɥɵɯ��Ȼɨɥɟɟ�ɜɵɫɨɤɚɹ�
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɯɢɦɢɨɬɟɪɚɩɢɢ�ɭ�ɞɟɬɟɣ�ɨɛɭɫɥɨɜɥɟɧɚ�ɜɵɫɨɤɨɣ�ɱɚɫɬɨɬɨɣ�
ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ� ɥɟɱɟɧɢɹ�� ɧɢɡɤɨɣ� ɱɚɫɬɨɬɨɣ� ɬɚɤɢɯ� ɢɫɯɨɞɨɜ�� ɤɚɤ�
©Ʌɟɬɚɥɶɧɨɫɬɶª�ɢ�©ɉɪɟɪɵɜɚɧɢɟ�ɥɟɱɟɧɢɹª�
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,QWURGXFWLRQ��(I¿FDF\�RI�WUHDWPHQW�RI�SDWLHQWV�ZLWK�SXOPRQDU\�WXEHUFXORVLV�
LQ�FKLOGUHQ�KDV�QRW�EHHQ�HYDOXDWHG�SUHYLRXVO\�5XVVLD��5HVXOWV�RI�WUHDWPHQW�
RI� FKLOGUHQ�ZLWK� SXOPRQDU\� WXEHUFXORVLV� XVLQJ� WKH� FRKRUW�PHWKRG�ZHUH�
¿UVW� VWXGLHG� LQ� ������ ȺLP��:DV� WR� VWXG\� WKH� SHFXOLDULWLHV� RI� WUHDWPHQW�
RXWFRPH� RI� FKLOGUHQ�ZLWK�7%��0HWKRGV�� 6WXGLHG� WUHDWPHQW� RXWFRPHV� LQ�
FKLOGUHQ�ZLWK�SXOPRQDU\� WXEHUFXORVLV� DJHG��±���� UHVXOWLQJ� UHWURVSHFWLYH�
FRKRUW� REVHUYDWLRQ� RI� ��� VXEMHFWV� RI� WKH� 5XVVLDQ� )HGHUDWLRQ� �WKH� PDLQ�
JURXS���&KLOGUHQ�ZHUH�VWUDWL¿HG�E\�VPHDU�UHVXOWV�����FKLOGUHQ�ZLWK�VPHDU�
SRVLWLYH�DQG�����±�VPHDU�QHJDWLYH���,Q�GHWHUPLQLQJ�RXWFRPHV��WKH�FULWHULD�
UHFRPPHQGHG� E\� WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� &RQWURO� JURXS� ZHUH�
SDWLHQW�RXWFRPHV�DGXOWV�ZLWK�SXOPRQDU\�WXEHUFXORVLV��VWUDWL¿HG�E\�VPHDU�
UHVXOWV���������DGXOWV�ZLWK�VPHDU�SRVLWLYH�DQG��������±�VPHDU�QHJDWLYH���
5HVXOWV�� 2XWFRPHV� ©FXUHGª� DQG� ©WUHDWPHQW� FRPSOHWHª� ZHUH� ������ RI�
FKLOGUHQ��������LQ�VPHDU�SRVLWLYH�DQG�������LQ�VPHDU�QHJDWLYH�FRKRUWV���
,Q� DGXOW� SDWLHQWV� RXWFRPHV� ©FXUHGª� DQG� ©WUHDWPHQW� FRPSOHWHª� ZHUH� LQ�
�������������LQ�VPHDU�SRVLWLYH�DQG������LQ�VPHDU�QHJDWLYH�FRKRUWV��±�S�
�������7UHDWPHQW� IDLOXUH�ZDV������LQ�FKLOGUHQ�DQG������LQ�DGXOWV�±�����
WLPHV�PRUH�RIWHQ��'LIIHUHQFHV�RI�WUHDWPHQW�IDLOXUH�LQ�FKLOGUHQ�DQG�DGXOWV�
ZLWK�VPHDU�SRVLWLYH�FDVHV�ZDV�QRW�VLJQL¿FDQW��S!������7KH�IDLOXUH�RI� WKH�
WUHDWPHQW� LQ� DGXOWV�ZLWK� VPHDU�QHJDWLYH�ZDV� ���� WLPHV�PRUH� RIWHQ� WKDQ�
LQ�FKLOGUHQ��S��������,GHQWL¿FDWLRQ�RI�0'5�0��WXEHUFXORVLV�ZDV�GHWHFWHG�
LQ������RI�FKLOGUHQ�������LQ�VPHDU�SRVLWLYH�DQG������LQ�VPHDU�QHJDWLYH�
FRKRUWV�� S�������� ,GHQWL¿FDWLRQ�RI�0'5�0\FREDFWHULXP� WXEHUFXORVLV� LQ�
DGXOW�SDWLHQWV��RYHUDOO�DQG�VPHDU�QHJDWLYH��ZDV�LQ����� WLPHV�PRUH�OLNHO\�
�S�������� 'LIIHUHQFHV� LQ� WKH� GHWHFWLRQ� UDWH� RI� 0'5� 0\FREDFWHULXP�
WXEHUFXORVLV� LQ� FKLOGUHQ� DQG� DGXOWV� ZLWK� VPHDU�SRVLWLYH� ZHUH� QRW�
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ZLWK� ,7� KDG� OXQJ� GHVWUXFWLRQ� LQ� ������ FDVHV��ZLWK� )37� ±� �������2QO\�
SDWLHQWV�ZLWK�,7�KDG�EDFWHULDH[FUHWLRQ��������FDVHV���2QO\�³0)´��ZKLFK�
ZHUH�GLDJQRVHG�ZLWK�&7��ZHUH� LQFOXGHG� LQ�JURXS�RI�7,7/1� LQ� VWDJH�RI�
LQFRPSOHWH�FDOFL¿FDWLRQ��$YHUDJH�DUHDV�RI�LQGXUDWLRQ�DIWHU�DGPLQLVWUDWLRQ�
RI�767�DUH������������PP��,7��������������PP��)37�������������PP�
�7,7/1���$YHUDJH�DUHDV�RI� LQGXUDWLRQ�DIWHU�DGPLQLVWUDWLRQ�RI�'67�� ,7�±�
���������PP��)37�±��������PP��7,7/1�±����������PP��(IIHFWLYHQHVV�
RI� WUHDWPHQW�ZDV� HYDOXDWHG� LQ� HDFK� JURXS�� �VW� JURXS� ±� ,7� ���� SHUVRQV���
�QG�JURXS�±�)37�����SHUVRQV����UG�JURXS�±�7,7/1�����SHUVRQV���5HVXOWV��
,QWR[LFDWLRQ� UHVROYHG� LQ� �PRQWKV� RI� WUHDWPHQW� LQ� JURXS� RI� ,7�� FORVXUH�
RI� WKH�FDYLWLHV�RI�GHVWUXFWLRQ�ZDV�RFFXUUHG� LQ���PRQWKV� LQ�������FDVHV��
,QWR[LFDWLRQ�UHVROYHG�LQ���PRQWKV�LQ�JURXS�RI�)37��FORVXUH�RI�WKH�FDYLWLHV�
LQ���PRQWKV��UHGXFWLRQ�RI�IRFXVHV�DQG�UHVROYLQJ�RI�LQ¿OWUDWLRQ�DURXQG�WKHP�
WRRN�SODFH�LQ��������,QWR[LFDWLRQ�UHVROYHG�LQ���PRQWKV�LQ�JURXS�RI�7,7/1��
LQFUHDVH�RI�FDOFL¿FDWLRQ�ZDV�RFFXUUHG�LQ�������FDVHV��RWKHUV�GLG�QRW�KDYH�
DQ\�SRVLWLYH�G\QDPLF��$YHUDJH�DUHD�RI�LQGXUDWLRQ�DIWHU�DGPLQLVWUDWLRQ�RI�
767�UHPDLQHG�WKH�VDPH�VL]HV�LQ�DOO�JURXSV��,7�±������������PP��)37�±�
����������PP��7,7/1�±�����������PP��$YHUDJH�DUHD�RI�LQGXUDWLRQ�DIWHU�
DGPLQLVWUDWLRQ�RI�'67�ZDV�UHGXFHG�LQ���PRQWKV�VWDWLVWLFDOO\�VLJQL¿FDQWO\�LQ�
JURXS�RI�,7�����������PP��3ޒ�������LQ�JURXS�RI�)37�LQ���PRQWKV�����������
PP�� �������ޒ3 LQ� JURXS� RI� 7,7/1� DYHUDJH� DUHD� RI� SDSXODV� UHPDLQHG�
WKH� VDPH� VL]HV� LQ� �� RU� ��PRQWKV� ����������PP��3!������ ���������PP��
3!�������&RQFOXVLRQ��'67�FDQ�EH�XVHG�DV�DGGLWLRQDO�PHWKRG�RI�HYDOXDWLRQ�
RI� HIIHFWLYHQHVV� ¿UVW� RI� DOO� IRU� ,7�� EHFDXVH� LWV� UHGXFWLRQ� FRUUHODWHV�ZLWK�
FOLQLFDO�G\QDPLF�DQG�;�UD\�¿OP��'67�IRXQG�RXW�WR�EH�OHVV�LQIRUPDWLYH�LQ�
JURXS�RI�)37�DQG�7,7/1��

ɌɍȻȿɊɄɍɅȿɁɇɕɃ�ɆȿɇɂɇȽɂɌ�ɍ�ȾȿɌȿɃ�ȾɈ���ɅȿɌ
ȼ�ɇ��Ɇɢɳɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɉ�Ʉ��Ʉɢɫɢɥɟɜɢɱ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɍɭɛɟɪɤɭɥɟɡɧɵɣ�ɦɟɧɢɧɝɢɬ��ɌɆ��±�ɪɟɞɤɢɣ�ɢ�ɬɹɠɟɥɵɣ�ɜɚɪɢɚɧɬ�
ɜɧɟɥɟɝɨɱɧɨɝɨ� ɬɭɛɟɪɤɭɥɟɡɚ�� ȼ� ɪɚɧɧɟɦ� ɜɨɡɪɚɫɬɟ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�
ɛɵɫɬɪɨɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ� ɬɟɱɟɧɢɟɦ�� ȼ� ɫɜɹɡɢ� ɫ� ɧɟɫɩɟɰɢɮɢɱɧɨɫɬɶɸ�
ɧɚɱɚɥɶɧɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɢ� ɫɥɨɠɧɨɫɬɶɸ� ɞɢɚɝɧɨɫɬɢɤɢ� ɌɆ� ɱɚɫɬɨ�
ɩɪɢɜɨɞɢɬ�ɤ�ɥɟɬɚɥɶɧɵɦ�ɢɫɯɨɞɚɦ�ɢ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɫɜɟɬɢɬɶ�ɜɚɪɢɚɧɬɵ�ɦɚɧɢɮɟɫɬɚɰɢɢ��ɬɟɱɟɧɢɹ��ɩɨɞɯɨɞɵ�ɤ�ɞɢɚɝɧɨɫɬɢɤɟ��
ɨɫɨɛɟɧɧɨɫɬɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɞɚɧɧɵɯ� ɢ� ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɢɫɯɨɞɨɜ�
ɩɪɢ� ɌɆ� ɭ� ɞɟɬɟɣ� ɪɚɧɧɟɝɨ� ɜɨɡɪɚɫɬɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ⱥɧɚɥɢɡ�
ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ� ��� ɞɟɬɟɣ� ɨɬ� �� ɞɨ� �� ɥɟɬ�� ɥɟɱɢɜɲɢɯɫɹ� ɜ� ɞɟɬɫɤɨɦ�
ɨɬɞɟɥɟɧɢɢ�ɆɇɉɐȻɌ�F�ɞɢɚɝɧɨɡɨɦ�ɌɆ�ɫ������ɩɨ������ɝɝ��Ɋɟɡɭɥɶɬɚɬɵ��
ȼɫɟɦ� ɨɛɫɥɟɞɨɜɚɧɧɵɦ� ɛɵɥ� ɩɨɫɬɚɜɥɟɧ� ɞɢɚɝɧɨɡ�� ɦɟɧɢɧɝɨɷɧɰɟɮɚɥɢɬ��
Ɍɭɛɟɪɤɭɥɟɡ� ɩɪɨɬɟɤɚɥ� ɫ� ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ� ɥɨɤɚɥɢɡɚɰɢɹɦɢ�� ɱɚɳɟ�
±� ɌȼȽɅɍ�� ɉɟɪɜɵɦɢ� ɤɥɢɧɢɱɟɫɤɢɦɢ� ɩɪɨɹɜɥɟɧɢɹɦɢ� ɛɵɥɢ�� ɭ� �� ±�
ɮɟɛɪɢɥɶɧɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ��ɭ���±�ɦɧɨɝɨɤɪɚɬɧɚɹ�ɪɜɨɬɚ��ɬɚɤɠɟ�ɝɨɥɨɜɧɚɹ�
ɛɨɥɶ��ɫɭɞɨɪɨɝɢ��ɠɢɞɤɢɣ�ɫɬɭɥ�±�ɬɪɚɤɬɨɜɚɥɢɫɶ�ɤɚɤ�ɩɪɨɹɜɥɟɧɢɹ�ɈɊȼɂ��
ɨ�� ɝɚɫɬɪɨɷɧɬɟɪɢɬɚ�� ɉɌɂ�� ɩɚɧɤɪɟɚɬɢɬɚ�� ɚɧɝɢɧɵ�� ɍ� �� ɞɟɬɟɣ� ɞɢɚɝɧɨɡ�
ɩɨɫɬɚɜɥɟɧ�ɫɩɭɫɬɹ����ɞɧɟɣ�ɨɬ�ɧɚɱɚɥɚ�ɡɚɛɨɥɟɜɚɧɢɹ��ɫ�ɥɟɬɚɥɶɧɵɦ�ɢɫɯɨɞɨɦ�
±�����ȼ�ɫɥɭɱɚɹɯ�ɜɟɪɢɮɢɤɚɰɢɢ�ɞɢɚɝɧɨɡɚ�ɞɨ����ɞɧɹ����ɞɟɬɟɣ���ɫ�ɥɟɬɚɥɶɧɵɦ�
ɢɫɯɨɞɨɦ� ±� ��� ɫɬɪɚɞɚɜɲɢɯ� ɢɦɦɭɧɨɞɟɮɢɰɢɬɧɵɦɢ� ɫɨɫɬɨɹɧɢɹɦɢ�� Ȼɟɡ�
ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɢɫɯɨɞɟ�±���ɪɟɛɟɧɤɚ�� ɥɟɱɟɧɢɟ�ɧɚɱɚɬɨ�ɞɨ���ɞɧɹ��Ɍɨɥɶɤɨ�
ɭ� �� ɢɡ� ��� ɞɟɬɟɣ� ɞɢɚɝɧɨɡ� ɦɟɧɢɧɝɢɬɚ� ɛɵɥ� ɩɨɫɬɚɜɥɟɧ� ɪɚɧɨ� ɜ� ɫɜɹɡɢ� ɫ�
ɛɵɫɬɪɵɦ� ɩɨɹɜɥɟɧɢɟɦ� ɨɱɚɝɨɜɨɣ� ɢ� ɦɟɧɢɧɝɢɚɥɶɧɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ��
ɍ� �� ɞɟɬɟɣ� ɤɥɢɧɢɤɚ� ɦɟɧɢɧɝɨɷɧɰɟɮɚɥɢɬɚ� ɪɚɡɜɢɥɚɫɶ� ɧɚ� ɮɨɧɟ� ɬɟɱɟɧɢɹ�
ɩɧɟɜɦɨɧɢɢ�� ɇɚ� ɫɬɚɞɢɢ� ɪɚɡɞɪɚɠɟɧɢɹ� ɩɨɫɬɭɩɢɥɢ� ɜ� ɫɬɚɰɢɨɧɚɪ� ���
ɩɚɰɢɟɧɬɨɜ����±�ɩɚɪɟɡɨɜ�ɢ�ɩɚɪɚɥɢɱɟɣ��ȼɚɤɰɢɧɢɪɨɜɚɧɵ�Ȼɐɀ����ɢɡ����
ɡɚɛɨɥɟɜɲɢɯ��ɥɢɲɶ�ɭ���ɞɟɬɟɣ�ɢɦɟɥɢɫɶ�ɪɭɛɱɢɤɢ� �ɱɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�
ɨɛ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜɚɤɰɢɧɚɰɢɢ��� ɉɪɨɛɚ�Ɇɚɧɬɭ� ɫ� �� Ɍȿ� ɩɪɨɜɟɞɟɧɚ� ��
ɩɚɰɢɟɧɬɚɦ�� �� ɩɨɥɨɠɢɬɟɥɶɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� ȾɋɌ� ɩɨɫɬɚɜɥɟɧ� ��� �� ±�
ɩɨɥɨɠɢɬɟɥɶɧɵɣ����±�ɫɨɦɧɢɬɟɥɶɧɵɣ�ɪɟɡɭɥɶɬɚɬ��ȼ�ɚɧɚɥɢɡɚɯ�ɋɆɀ�ɥɢɲɶ�

ɭ���ɢɡ����ɩɚɰɢɟɧɬɨɜ�ɜ�ɧɚɱɚɥɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɩɪɟɨɛɥɚɞɚɥɢ�ɥɢɦɮɨɰɢɬɵ��
ɭ� ��� ±� ɫɧɢɠɟɧɨ� ɫɨɞɟɪɠɚɧɢɟ� ɝɥɸɤɨɡɵ�� ɇɚɢɛɨɥɟɟ� ɢɧɮɨɪɦɚɬɢɜɧɵɦ�
ɨɤɚɡɚɥɨɫɶ� ɨɛɧɚɪɭɠɟɧɢɟ�ȾɇɄ�ɆȻɌ�ɦɟɬɨɞɨɦ�ɉɐɊ� ��� ɢɡ� ����� �� ɢɡ� ���
±� ɆȻɌ� ɨɛɧɚɪɭɠɟɧɚ� ɦɟɬɨɞɨɦ� ɩɨɫɟɜɚ� ɢ� �� ɢɡ� ��� ±� ɥɸɦɢɧɟɫɰɟɧɬɧɨɣ�
ɦɢɤɪɨɫɤɨɩɢɢ��Ɍɨɥɶɤɨ�ɭ���ɨɬɫɭɬɫɬɜɨɜɚɥɢ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɈȺɄ��ɭ�ɨɫɬɚɥɶɧɵɯ�
±�ɚɧɟɦɢɹ����ɢɡ����±�ɬɹɠɟɥɚɹ�ɢ�ɫɪɟɞɧɟɬɹɠɟɥɚɹ���ɭɦɟɪɟɧɧɵɣ�ɥɟɣɤɨɰɢɬɨɡ�
ɫɨ� ɫɞɜɢɝɨɦ� ɜɥɟɜɨ�� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɥɢɦɮɨɰɢɬɨɜ�� Ʌɟɱɟɧɢɟ� ±�
ɩɨ� ��ɦɭ� ɪɟɠɢɦɭ� ɯɢɦɢɨɬɟɪɚɩɢɢ� ɫ� ɩɟɪɟɯɨɞɨɦ� ɧɚ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ��
��� ɛɨɥɶɧɵɯ� ɪɚɡɜɢɥɢ� ɨɫɥɨɠɧɟɧɢɹ�� ɜ� ɫɬɪɭɤɬɭɪɟ� ɤɨɬɨɪɵɯ�� ����� ±�
ɝɢɞɪɨɰɟɮɚɥɢɹ� ɪɚɡɥɢɱɧɨɣ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�� ���� ±� ɚɬɪɨɮɢɹ�
ɡɪɢɬɟɥɶɧɨɝɨ� ɧɟɪɜɚ�� ɬɚɤɠɟ� ɩɚɪɟɡɵ�� ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɚɹ� ɷɩɢɥɟɩɫɢɹ��
ɬɹɠɟɥɚɹ� ɚɧɟɦɢɹ�� Ɉɫɬɚɬɨɱɧɵɟ� ɹɜɥɟɧɢɹ� ±� ɭ� �� ɢɡ� ��� ɜɵɩɢɫɚɜɲɢɯɫɹ��
ɡɚɞɟɪɠɤɚ�ɩɫɢɯɨɦɨɬɨɪɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɧɚɪɭɲɟɧɢɟ�ɡɪɟɧɢɹ�±�ɜ���ɢ���ɢɡ���
ɫɥɭɱɚɟɜ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɍ���ɢɡ����ɩɚɰɢɟɧɬɨɜ�ɡɚɛɨɥɟɜɚɧɢɟ�ɡɚɤɨɧɱɢɥɨɫɶ�
ɥɟɬɚɥɶɧɨ� ɜɫɥɟɞɫɬɜɢɟ� ɩɨɥɢɨɪɝɚɧɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� Ⱦȼɋ��
ɤɪɨɜɨɢɡɥɢɹɧɢɣ�ɜ�ɦɨɡɝ��ȼɵɜɨɞɵ��Ɉɫɧɨɜɧɵɦ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɪɚɡɜɢɬɢɹ�
ɬɭɛɟɪɤɭɥɟɡɧɨɝɨ�ɩɪɨɰɟɫɫɚ��ɜ�ɬ�ɱ�ɦɟɧɢɧɝɢɬɚ��ɭ�ɞɟɬɟɣ�ɪɚɧɧɟɝɨ�ɜɨɡɪɚɫɬɚ�
ɹɜɥɹɟɬɫɹ�ɬɟɫɧɵɣ�ɤɨɧɬɚɤɬ�ɫ�ɛɨɥɶɧɵɦɢ�ɬɭɛɟɪɤɭɥɟɡɨɦ��ȼ�ɬɚɤɢɯ�ɫɥɭɱɚɹɯ�
ɜɚɤɰɢɧɚɰɢɹ� ɧɟ� ɦɨɠɟɬ� ɩɪɟɞɭɩɪɟɞɢɬɶ� ɪɚɡɜɢɬɢɟ� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɵɯ�
ɮɨɪɦ��ɋɜɨɟɜɪɟɦɟɧɧɨɟ�ɜɵɹɜɥɟɧɢɟ�ɢ�ɢɡɨɥɹɰɢɹ�ɛɚɰɢɥɥɹɪɧɵɯ�ɛɨɥɶɧɵɯ�
±�ɨɫɧɨɜɚ�ɫɩɟɰɢɮɢɱɟɫɤɨɣ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɌɆ�ɭ�ɞɟɬɟɣ�ɪɚɧɧɟɝɨ�ɜɨɡɪɚɫɬɚ��
ȼ� ɫɜɹɡɢ� ɫ� ɧɟɫɩɟɰɢɮɢɱɧɨɫɬɶɸ�ɩɟɪɜɵɯ�ɩɪɨɹɜɥɟɧɢɣ�ɌɆ�� ɞɢɚɝɧɨɫɬɢɤɚ�
ɡɚɬɪɭɞɧɟɧɚ�ɢ�ɜɨɡɦɨɠɧɚ�ɥɢɲɶ�ɫ�ɪɚɡɜɢɬɢɟɦ�ɨɱɚɝɨɜɨɣ�ɢ�ɦɟɧɢɧɝɟɚɥɶɧɨɣ�
ɫɢɦɩɬɨɦɚɬɢɤɢ�� ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɨɞɨɡɪɟɧɢɟɦ� ɧɚ� ɌɆ��
ɟɫɬɶ� ɫɦɵɫɥ� ɩɪɨɜɟɞɟɧɢɹ� ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ� ɨɪɝɚɧɨɜ� ɝɪɭɞɧɨɣ� ɤɥɟɬɤɢ��
ɫ� ɰɟɥɶɸ� ɨɛɧɚɪɭɠɟɧɢɹ� ɥɟɝɨɱɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ� ɬɭɛɟɪɤɭɥɟɡɚ�� ɬ� ɤ� ɌɆ�
±� ɜɬɨɪɢɱɧɨɟ� ɩɪɨɹɜɥɟɧɢɟ� ɬɭɛɟɪɤɭɥɟɡɚ�� ɂɧɬɟɪɩɪɟɬɢɪɭɹ� ɪɟɡɭɥɶɬɚɬɵ�
ɚɧɚɥɢɡɚ�ɋɆɀ� ɜɚɠɧɨ� ɭɱɢɬɵɜɚɬɶ�� ɱɬɨ� ɜ� ��±���� ɜ� ɧɚɱɚɥɟ� ɌɆ� ɢɦɟɟɬ�
ɦɟɫɬɨ� ɧɟɣɬɪɨɮɢɥɶɧɵɣ� ɰɢɬɨɡ�� ɢ� ɡɧɚɬɶ� ɨɬɥɢɱɢɹ� ɨɬ� ɢɡɦɟɧɟɧɢɣ� ɩɪɢ�
ɜɢɪɭɫɧɵɯ� ɦɟɧɢɧɝɢɬɚɯ�� ȼɵɞɟɥɟɧɢɟ� ɆȻɌ� ɦɟɬɨɞɨɦ� ɩɨɫɟɜɚ� ɬɪɟɛɭɟɬ�
ɜɪɟɦɟɧɢ� ɢ� ɭɞɚɟɬɫɹ� ɥɢɲɶ� ɜ� ��±���� ɫɥɭɱɚɟɜ� ±� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ�
ɢɫɩɨɥɶɡɨɜɚɬɶ� ɉɐɊ�ɞɢɚɝɧɨɫɬɢɤɭ�� ɉɪɨɛɵ� ɫ� ɬɭɛɟɪɤɭɥɢɧɨɦ� ɩɨɦɨɝɚɸɬ�
ɩɨɞɬɜɟɪɞɢɬɶ� ɞɢɚɝɧɨɡ�� ɧɨ� ɨɬɪɢɰɚɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɧɟ� ɢɫɤɥɸɱɚɸɬ�
ɟɝɨ�� ɉɪɨɝɧɨɡ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɪɨɤɚ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ�� ȿɫɥɢ� ɬɟɪɚɩɢɹ�
ɧɚɱɚɬɚ�ɩɨɡɠɟ����ɞɧɹ��ɢɫɯɨɞ�ɨɛɵɱɧɨ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ��ȼɟɪɢɮɢɤɚɰɢɹ�
ɞɢɚɝɧɨɡɚ� ɧɚ� ɩɟɪɜɨɣ� ɧɟɞɟɥɟ�� ɤɚɤ� ɩɪɚɜɢɥɨ�� ɝɚɪɚɧɬɢɪɭɟɬ� ɤɥɢɧɢɱɟɫɤɨɟ�
ɜɵɡɞɨɪɨɜɥɟɧɢɟ�ɢ�ɨɬɫɭɬɫɬɜɢɟ�ɫɟɪɶɟɡɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɜ�ɤɚɬɚɦɧɟɡɟ�

78%(5&8/286�0(1,1*,7,6�,1�&+,/'5(1�81'(5���<($56
9�1��0LVKFKHQNR
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL�2�.��.LVLOHYLFK
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7XEHUFXORXV�PHQLQJLWLV� �7%0�� LV� UDUH� DQG� VHYHUH� W\SH� RI�
H[WUDSXOPRQDU\� WXEHUFXORVLV�� ,W� LV� FKDUDFWHUL]HG� E\� UDSLG� SURJUHVVLRQ� LQ�
HDUO\�FKLOGKRRG��(DUO\�V\PSWRPV�DUH�XVXDOO\�QRQ�VSHFL¿F�DQG�GLDJQRVLQJ�
LV� GLI¿FXOW�� 7KHUHIRUH� 70� RIWHQ� OHDGV� WR� OHWKDO� RXWFRPH� DQG� GLVDELOLW\��
$LP��7R�KLJKOLJKW� YDULDQWV� RI�PDQLIHVWDWLRQ�� GLVHDVH� FRXUVH�� DSSURDFKHV�
WR� GLDJQRVWLFV�� GLVWLQFWLYH� IHDWXUHV� RI� ODERUDWRU\� GDWD� DQG� SUHGLFWHG�
RXWFRPHV� LQ� HDUO\� FKLOGKRRG�� 0DWHULDOV� DQG� PHWKRGV�� 5HWURVSHFWLYH�
VWXG\� RI� ��� FDVH� KLVWRULHV� RI� FKLOGUHQ� IURP� �� WR� �� \HDUV� ROG�ZKR�ZHUH�
WUHDWHG�LQ�FKLOGKRRG�GHSDUWPHQW�RI�ZLWK�D�GLDJQRVLV�RI�7%0��5HVXOWV��$OO�
FDVHV� IXO¿OOHG� WKH� FULWHULD� IRU� PHQLQJRHQFHSKDOLWLV� �0(��� 7XEHUFXORXV�
SURFHVV� KDG�PXOWLSOH� ORFDOL]DWLRQ��PRUH� RIWHQ� ±� LQWUDWKRUDFLF� O\PSKDWLF�
QRGHV�� �� RI� WKH� SDWLHQWV� SUHVHQWHG� ZLWK� IHYHU�� �� ±� UHSHDWHG� YRPLWLQJ��
RWKHUV� ±� KHDGDFKH�� FRQYXOVLRQV�� OLTXLG� VWRRO�� 7KHVH� V\PSWRPV� ZHUH�
LQWHUSUHWHG� DV�PDQLIHVWDWLRQV� RI� DFXWH� UHVSLUDWRU\� V\VWHP� GLVHDVH�� DFXWH�
JDVWURHQWHULWLV��DOLPHQWDU\�WR[LF�LQIHFWLRQ��SDQFUHDWLWLV��DQJLQH��,Q���FDVHV�
GLDJQRVLV�ZHUH�PDGH�RXW�DIWHU���WK�GD\�RI� WKH�GLVHDVH�RQVHW��KHUH� OHWKDO�
RXWFRPHV�WRRN�SODFH�LQ���FDVHV��&RPSDUHG�ZLWK����FKLOGUHQ�VXIIHUHG�IURP�
LPPXQRGH¿FLHQF\�� IURP����ZKHQ� GLDJQRVLV� ±� EHIRUH� ��WK� GD\��:LWKRXW�
VHTXHOV�LQ�RXWFRPH�±���FKLOGUHQ��ZKHQ�WKHUDS\�ZDV�VWDUWHG�EHIRUH��WK�GD\��
��FKLOGUHQ�SHUIRPHG�FOLQLFDO�PDQLIHVWDWLRQ�RI�0(�GXULQJ�SQHXPRQLD��2QO\�
LQ���FDVH�RI����GLDJQRVLV�ZDV�IRUPHG�TXLFNO\�GXH�WR�QHXURORJLF�HYLGHQFH�
DW� DGPLVVLRQ�� ��� SDWLHQWV�ZHUH� DGPLWWHG� DW� VWDJH� �� RI�70�� �� ±� VWDJH� ���
��� IURP� ��� KDG� UHFHLYHG� %&*� YDFFLQDWLRQ�� RQO\� �� RI� WKHP� KDG� ULGJHV�
�YDFFLQDWLRQ�ZDV� HIIHFWLYH��� �� SDWLHQWV� XQGHUZHQW�0DQWRX[� VNLQ� WHVW�� RI�
ZKLFK���ZHUH�SRVLWLYH�� �� ±� GLDVNLQWHVW�� �� ±� SRVLWLYH�� ,Q� RQO\��� IURP����
FDVHV�LQ�WKH�EHJLQQLQJ�RI�WKH�GLVHDVH�SHUFHQWDJH�RI�&6)�O\PSKRF\WHV�ZDV�
KLJKHU�WKDQ�QHXWURSKLOV��LQ����FDVHV�±�&6)�JOXFRVH�ZDV�ORZ��7KH�3&5�IRU�
'1$�RI�0�� WXEHUFXORVLV� WXUQHG� RXW� WR� EH� WKH�PRVW� VHQVLWLYH�PHWKRG� ���
SRVLWLYH� IURP������ WKH�FXOWXUH�±��� IURP����� OXPLQHVFHQW�PLFURVFRS\�±���
IURP�����2QO\���SDWLHQWV�KDG�QR�FRPPRQ�EORRG�DQDO\VLV�DEQRUPDOLWLHV��WKH�
UHVW��VLJQV�RI�DQHPLD����±�VHYHUH�DQG�PRGHUDWH���PRGHUDWH�OHXNRF\WRVLV�DQG�
FRQVLGHUDEOH�GHFUHDVH�RI�O\PSKRF\WH��7KH�WUHDWPHQW�±�XVLQJ�WKH���UHJLPH�
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RI� FKHPRWKHUDS\� FKDQJLQJ� WR� WKH� LQGLYLGXDO� RQH�� ��� SDWLHQWV� GHYHORSHG�
FRPSOLFDWLRQV�������RI�ZKLFK�±�K\GURFHSKDO\�RI�GLIIHUHQW�VHYHULW\������
±�RSWLF�DWURSK\��DOVR�SDUHVLV��V\PSWRPDWLF�HSLOHSV\��VHYHUH�DQHPLD����RI����
GLVFKDUJHG�SDWLHQWV�KDG�UHVLGXDO�SKHQRPHQD��SV\FKRPRWRU�UHWDUGDWLRQ�DQG�
YLVXDO�LPSDLUPHQW�±�LQ���DQG���RI���FDVHV�UHVSHFWLYHO\��,Q���RI����SDWLHQWV�
WKH�GLVHDVH�KDG�OHWKDO�RXWFRPH�GXH�WR�PXOWLSOH�RUJDQ�IDLOXUH��',&��FHUHEUDO�
KHPRUUKDJH��&RQFOXVLRQ��+RXVHKROG�FRQWDFWV�DUH� WKH�PDLQ�ULVN�IDFWRU� LQ�
WKH�DFTXLVLWLRQ�RI�WXEHUFXORVLV�LQFOXGLQJ�7%0�LQ�HDUO\�FKLOGKRRG��,Q�VXFK�
FDVHV�%&*�YDFFLQDWLRQ�FDQ¶W�SUHYHQW�GHYHORSPHQW�RI�JHQHUDOL]HG� IRUPV�
RI�WXEHUFXORVLV��7KHUHIRUH�ZHOO�WLPHG�GHWHFWLRQ�DQG�LVRODWLRQ�RI�EDFLOODU\�
FDVHV� LV� WKH� PDLQ� PHDQ� RI� 70� SURSK\OD[LV�� 'LDJQRVLQJ� LV� GLI¿FXOW�
EHFDXVH� RI� YDJXH� ZLWK� QRQ�VSHFL¿F� V\PSWRPV� FOLQLFDO� SUHVHQWDWLRQ� RI�
7%0��7KH�GLDJQRVH�FDQ�EH�PDGH�RQO\�ZKHQ� W\SLFDO�VLJQV�RI�PHQLQJHDO�
VWLIIQHVV� DSSHDU�� :KHQ� DGPLWWLQJ� SDWLHQWV� ZLWK� FOLQLFDO� VXVSLFLRQ� RI�
7%0�� WKH\� RXJKW� WR� XQGHUJR� FKHVW� ;�UD\� IRU� WKH� SXUSRVH� RI� GHWHFWLRQ�
SXOPRQDU\�WXEHUFXORXV�QLGXV��EHFDXVH�7%0�LV�VHFRQGDU\�PDQLIHVWDWLRQ�RI�
WXEHUFXORVLV��(YDOXDWLQJ�UHVXOWV�RI�&6)�LW�LV�QHFHVVDU\�WR�FRQVLGHU�WKDW�LQ�
��±����WKHUH�LV�D�SUHGRPLQDQFH�RI�QHXWURSKLOV�DW�WKH�EHJLQQLQJ�RI�7%0��
$QG� SK\VLFLDQ� PXVW� UHPHPEHU� GLIIHUHQFHV� IURP� YLUXV� PHQLQJLWLV� &6)�
¿QGLQJV��7KH� FXOWXUH� RI�&6)� VDPSOHV� LV� SRVLWLYH� IRU� DFLG�IDVW� EDFLOOL� LQ�
RQO\���±����DQG�LW�LV�WLPH�FRQVXPLQJ�WRRO��VR�3&5�IRU�0��WXEHUFXORVLV�LV�
PRUH�SUHIHUDEOH��7HVWV�ZLWK�WXEHUFXOLQH�LV�D�JRRG�PHWKRGV�WR�FRQ¿UP�7%0�
GLDJQRVLV�� EXW� LW� FDQQRW� H[FOXGH�7%0��7KH�RXWFRPH�GHSHQGV�RQ�SHULRG�
IURP� EHJLQQLQJ� RI� WKH� GLVHDVH� DQG� GLDJQRVLV� YHUL¿FDWLRQ�� ,I� WKHUDS\� LV�
VWDUWHG�IURP�WKH���WK�GD\�WKH�RXWFRPH�LV�XVXDOO\�XQIDYRUDEOH��'LDJQRVH�RI�
7%0�WKDW�PDGH�RXW�GXULQJ�WKH�¿UVW�ZHHN�RI�WKH�GLVHDVH�DV�D�UXOH�JXDUDQWHH�
FOLQLFDO�UHFRYHU\�DQG�QR�VHYHUH�VHTXHODHV�LQ�FDWDPQHVLV�
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ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ƚɪɚɧɭɥɨɰɢɬɚɪɧɵɣ�ɤɨɥɨɧɢɟɫɬɢɦɭɥɢɪɭɸɳɢɣ�ɮɚɤɬɨɪ��*�&6)��
ɢ� ɝɪɚɧɭɥɨɰɢɬɚɪɧɨ�ɦɚɤɪɨɮɚɝɚɥɶɧɵɣ�ɤɨɥɨɧɢɟɫɬɢɦɭɥɢɪɭɸɳɢɣ�ɮɚɤɬɨɪ�
�*0�&6)�� ɦɨɞɭɥɢɪɭɸɬ� ɪɚɡɜɢɬɢɟ� ɧɟɤɨɬɨɪɵɯ� ɫɨɥɢɞɧɵɯ� ɨɩɭɯɨɥɟɣ��
*�&6)� ɢɥɢ� *0�&6)�ɫɟɤɪɟɬɢɪɭɸɳɢɟ� ɜɢɞɵ� ɨɩɭɯɨɥɟɣ�� ɯɨɬɹ� ɢ� ɧɟ�
ɨɱɟɧɶ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ�� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɨɞɧɢ� ɢɡ� ɫɚɦɵɯ� ɛɵɫɬɪɨ�
ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɰɢɬɨɤɢɧ�ɨɩɨɫɪɟɞɨɜɚɧɧɨɝɨ� ɩɨɞɚɜɥɟɧɢɹ� ɢɦɦɭɧɢɬɟɬɚ� ɢ� ɚɤɬɢɜɚɰɢɢ�
ɚɧɝɢɨɝɟɧɟɡɚ� ɜ� ɨɩɭɯɨɥɢ�� Ⱥɧɚɥɨɝɢɱɧɵɦ� ɨɛɪɚɡɨɦ�� ɚɧɝɢɨɝɟɧɟɡ� ©GH�
QRYRª�ɢ�ɜɚɫɤɭɥɨɝɟɧɟɡ�ɛɵɥɢ�ɪɚɫɫɦɨɬɪɟɧɵ�ɤɚɤ�ɜɨɡɦɨɠɧɵɟ�ɨɫɥɨɠɧɟɧɢɹ�
ɚɞɴɸɜɚɧɬɧɨɣ� ɬɟɪɚɩɢɢ� ɪɟɤɨɦɛɢɧɚɧɬɧɵɦɢ� *�&6)� ɢɥɢ� *0�&6)���
ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ� ɩɨɜɬɨɪɧɨɦɭ� ɪɨɫɬɭ� ɨɩɭɯɨɥɢ�� Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ�
ɢɧɫɬɪɭɦɟɧɬɵ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ� *�&6)� ɢɥɢ� *0�
&6)�ɫɟɤɪɟɬɢɪɭɸɳɢɟ� ɜɢɞɵ� ɨɩɭɯɨɥɟɣ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɪɚɡɜɢɬɵ�
ɧɟɞɨɫɬɚɬɨɱɧɨ�� ɱɬɨ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɢɧɞɢɜɢɞɭɚɥɢɡɢɪɨɜɚɬɶ� ɬɟɪɚɩɢɸ� ɞɥɹ�
ɷɬɨɣ�ɤɚɬɟɝɨɪɢɢ�ɩɚɰɢɟɧɬɨɜ��ɍɱɢɬɵɜɚɹ�ɜɫɟ�ɛɨɥɟɟ�ɲɢɪɨɤɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�
*��*0�&6)� ɤɚɤ� ɤɨɦɩɨɧɟɧɬɚ� ɚɞɴɸɜɚɧɬɧɨɣ� ɬɟɪɚɩɢɢ�� ɩɨɜɵɲɚɟɬɫɹ�
ɜɟɪɨɹɬɧɨɫɬɶ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɩɨɫɥɟɞɫɬɜɢɣ�� ɝɥɚɜɧɵɦ� ɨɛɪɚɡɨɦ�
ɪɨɫɬɚ� ɦɚɫɫɵ� ɨɩɭɯɨɥɢ� ɫ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɦɢ� ɰɢɬɨɤɢɧ�ɡɚɜɢɫɢɦɵɦɢ�
ɫɢɝɧɚɥɶɧɵɦɢ� ɩɭɬɹɦɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɪɨɥɶ�
*�&6)� ɢ� *0�&6)� ɜ� ɰɢɬɨɤɢɧ�ɫɟɤɪɟɬɢɪɭɸɳɢɯ� ɨɩɭɯɨɥɹɯ� ɭ� ɞɟɬɟɣ�
ɩɭɬɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɥɟɤɭɥɹɪɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɫɢɝɧɚɥɶɧɨɝɨ� ɩɭɬɢ�
ɰɢɬɨɤɢɧ�ɪɟɰɟɩɬɨɪ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɢɨɢɧɮɨɪɦɚɰɢɨɧɧɵɣ�
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ɩɟɪɟɞɚɱɢ� ɫɢɝɧɚɥɚ�� ɪɟɝɭɥɢɪɭɸɳɟɝɨ� ɷɩɢɬɟɥɢɚɥɶɧɨ�� ɦɟɡɟɧɯɢɦɚɥɶɧɭɸ�
ɦɟɬɚɩɥɚɡɢɸ� �ɗɆɆ�� ɩɨɫɪɟɞɫɬɜɨɦ� *�&6)� ɢɥɢ� *0�&6)�� ɤɚɤ�
ɜɚɠɧɟɣɲɟɝɨ� ɦɨɦɟɧɬɚ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ�� Ʉɚɪɬɚ�
ɞɟɦɨɧɫɬɪɢɪɭɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɪɟɤɪɭɬɦɟɧɬɚ� ɫ�MXQ� ɩɪɨɬɨɨɧɤɨɝɟɧɚ� ɢɡ�
/\Q�-$.�67$7��ɢɥɢ�0$3.�(5.���� � ɫɢɝɧɚɥɶɧɵɯ�ɩɭɬɟɣ�ɞɥɹ� ɡɚɩɭɫɤɚ�
ɪɟɨɪɝɚɧɢɡɚɰɢɢ� ɰɢɬɨɫɤɟɥɟɬɚ�� ɫɟɤɪɟɰɢɢ� ɦɚɬɪɢɱɧɵɯ� ɦɟɬɚɥɥɨɩɪɨɬɟɚɡ�
ɢ� ɩɨɬɟɪɟ� ɦɟɠɤɥɟɬɨɱɧɵɯ� ɤɨɧɬɚɤɬɨɜ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɩɨɞɜɢɠɧɨɫɬɢ�
ɤɥɟɬɨɤ�� *��*0�&6)� ɨɩɨɫɪɟɞɨɜɚɧɧɨɟ� ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ� -$.�� ɢ�
ɪɟɤɪɭɬɦɟɧɬ�67$7���� ɹɜɥɹɸɬɫɹ�ɧɟɨɛɯɨɞɢɦɵɦɢ�ɲɚɝɚɦɢ�ɜ� ɚɧɝɢɨɝɟɧɟɡɟ�
ɨɩɭɯɨɥɢ� ɢ� ɟɟ� ɜɚɫɤɭɥɹɪɢɡɚɰɢɢ�� Ʉɪɨɦɟ� ɬɨɝɨ�� ɩɨɤɚɡɚɧɚ� ɜɚɠɧɨɫɬɶ�
ɫɢɝɧɚɥɶɧɵɯ� ɤɚɫɤɚɞɨɜ�� ɪɟɝɭɥɢɪɭɸɳɢɟ�ɗɆɆ�� ɜ� ɢɡɦɟɧɟɧɢɢ�ɮɟɧɨɬɢɩɚ�
ɫɬɜɨɥɨɜɵɯ�ɤɥɟɬɨɤ�ɜ�ɨɩɭɯɨɥɟɜɵɟ�ɢ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɢɯ�ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ�
ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ�ɪɚɤɚ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɦɧɨɠɟɫɬɜɟɧɧɨɣ�

ɥɟɤɚɪɫɬɜɟɧɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ�� Ⱥɧɚɥɢɡ� 0HWD&RUH� ɩɨɡɜɨɥɹɟɬ�
ɩɪɟɞɩɨɥɨɠɢɬɶ� ɪɨɥɶ� *��*0�&6)� ɜ� ɩɨɞɞɟɪɠɚɧɢɢ� ɩɭɥɚ� ɫɬɜɨɥɨɜɵɯ�
ɤɥɟɬɨɤ�ɜ�ɫɨɥɢɞɧɵɯ�ɨɩɭɯɨɥɹɯ�ɱɟɪɟɡ�ɫ�MXQ�ɡɚɜɢɫɢɦɭɸ�ɚɤɬɢɜɚɰɢɸ�6/8*��
61$,/�� ɢɥɢ� 7:,67���� Ʉɪɨɦɟ� ɬɨɝɨ�� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɵɜɚɸɬ�� ɱɬɨ��
ɩɪɢɜɥɟɤɚɹ�0'6&��*�&6)�ɢɧɞɭɰɢɪɭɟɬ�9(*)�ɧɟɡɚɜɢɫɢɦɵɣ�ɚɧɝɢɨɝɟɧɟɡ�
ɜ�ɞɨɩɨɥɧɟɧɢɟ�ɤ�ɩɨɜɵɲɟɧɢɸ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɤ�ɚɧɬɢ�9(*)�ɩɪɟɩɚɪɚɬɚɦ��
ȼɵɜɨɞɵ�� ɋɬɚɧɨɜɢɬɫɹ� ɨɱɟɜɢɞɧɵɦ�� ɩɨɷɬɨɦɭ�� ɱɬɨ� ɤɨɪɪɟɤɰɢɹ� ɉɏɌ�
ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɣ�ɧɟɣɬɪɨɩɟɧɢɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɟɤɨɦɛɢɧɚɧɬɧɧɵɯ�
*��*0�&6)�ɩɨɜɵɲɚɟɬ�ɪɢɫɤɢ�ɪɟɰɢɞɢɜɚ�ɡɚɛɨɥɟɜɚɧɢɹ�ɢ��ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��
ɬɪɟɛɭɟɬ� ɛɨɥɟɟ� ɫɬɪɨɝɢɯ� ɤɪɢɬɟɪɢɟɜ� ɩɪɢɟɦɥɟɦɨɫɬɢ� ɞɥɹ� ɩɚɰɢɟɧɬɨɜ��
ɧɭɠɞɚɸɳɢɯɫɹ� ɜ� ɩɨɞɨɛɧɨɣ� ɬɟɪɚɩɢɢ�� Ɋɚɧɧɹɹ� ɞɢɚɝɧɨɫɬɢɤɚ� ɧɚ� ɨɫɧɨɜɟ�
ɩɪɨɮɢɥɹ� ©ɰɢɬɨɤɢɧ�ɪɟɰɟɩɬɨɪª� ɩɨɦɨɠɟɬ� ɢɧɞɢɜɢɞɭɚɥɢɡɢɪɨɜɚɬɶ� ɜɵɛɨɪ�
ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ�ɬɟɪɚɩɢɢ�ɞɥɹ�ɷɬɨɣ�ɝɪɭɩɩɵ�ɩɚɰɢɟɧɬɨɜ�

$�52/(�2)�*5$18/2&<7(�&2/21<�67,08/$7,1*�
)$&725�$1'�*5$18/2&<7(�0$&523+$*(�&2/21<�
67,08/$7,1*�)$&725�,1�121�0<(/2,'�&$1&(56�,1�
&+,/'5(1
,�0��0D[LPNLQD
6FLHQWL¿F�$GYLVRU���'U0HG6FL��3URI��6�$��5RXP\DQWVHY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� *UDQXORF\WH� FRORQ\� VWLPXODWLQJ� IDFWRU� �*�&6)�� DQG�
JUDQXORF\WH�PDFURSKDJH� FRORQ\� VWLPXODWLQJ� IDFWRU� �*0�&6)��VHFUHWLQJ�
FDQFHUV� DOEHLW� QRW� YHU\� FRPPRQ� DUH� KRZHYHU� DPRQJ� WKH� PRVW� UDSLGO\�
DGYDQFLQJ�RQHV�GXH�WR�D�F\WRNLQH�PHGLDWHG�LPPXQH�VXSSUHVVLRQ�DQG�WXPRU�
DQJLRJHQHVLV�� 6LPLODUO\�� GH� QRYR� DQJLRJHQHVLV� DQG� YDVFXORJHQHVLV� KDYH�
EHHQ�SURSRVHG�WR�FRPSOLFDWH�DGMXYDQW�XVH�RI�UHFRPELQDQW�*�&6)�RU�*0�
&6)� WKXV� SRVVLEO\� FRQWULEXWLQJ� WR� D� WXPRU� UH�JURZWK�� 5DSLG� GLDJQRVWLF�
WRROV� WR� GLIIHUHQWLDWH�*�&6)�RU�*0�&6)� VHFUHWLQJ� FDQFHUV� DUH� QRW�ZHOO�
GHYHORSHG� WKHUHIRUH� FRPSOLFDWLQJ� LQGLYLGXDOL]HG� WUHDWPHQW� FKRLFHV�
IRU� WKHVH� SDWLHQWV��*LYHQ� WKH� LQFUHDVLQJ� XVH� RI�*��*0�&6)� LQ� DGMXYDQW�
WUHDWPHQWV� WKHUH� LV� D� SRVVLELOLW\� RI� DGYHUVH� HIIHFWV� DQG� DFFHOHUDWLQJ� RI�
WKH� WXPRU� JURZWK� LQ� FDQFHUV�ZLWK� DFWLYDWHG� SDWKZD\V� DGGLFWHG� WR� WKHVH�
F\WRNLQHV��$LP��7R�DQDO\]H�WKH�UROH�RI�*�&6)�RU�*0�&6)�LQ�WKH�F\WRFLQH�
VHFUHWLQJ� WXPRUV� DQG� SURYLGHG� LQVLJKWV� LQWR� PROHFXODU� FRPSRQHQWV� RI�
WKH� F\WRNLQH�UHFHSWRU� VLJQDOLQJ�� 0DWHULDOV� DQG� PHWKRGV�� %LRLQIRUPDWLFV�
DQDO\VLV�� 6RIWZDUH�� 0HWDFRUH� �7KRPSVRQ� 5HXWHUV�� 1HZ� <RUN�� 86$���
5HVXOWV��0HWDFRUH�JHQHUDWHG�PDS�RI�SXWDWLYH�VLJQDO�WUDQVGXFWLRQ�SDWKZD\V�
ZKHUHE\�*�&6)�RU�*0�&6)�UHJXODWH�HSLWKHOLDO�WR�PHVHQFK\PDO�WUDQVLWLRQ�
�(07��� D� FUXFLDO� HYHQW� LQ�PDOLJQDQW� WUDQVIRUPDWLRQ��7KH�PDS� SURSRVHV�
UHFUXLWPHQW�RI�D�F�MXQ�SURWRRQFRJHQH�GRZQVWUHDP�IURP�/\Q�-$.�67$7��
RU�� DOWHUQDWLYHO\�0$3.�(5.����SDWKZD\V� WR� SURPRWH� UHRUJDQL]DWLRQ�RI�
DFWLQ�F\WRVNHOHWRQ��VHFUHWLRQ�RI�PDWUL[�PHWDOORSURWHDVHV�DQG�D�ORVV�RI�FHOO�
WR� FHOO� FRQWDFW� WR� LQFUHDVH� FHOO�PRWLOLW\�� ,QGHHG��*��*0�&6)� GHSHQGHQW�
SKRVSKRU\ODWLRQ� RI� -$.�� DQG� UHFUXLWPHQW� RI� 67$7��� KDYH� SUHYLRXVO\�
EHHQ�UHSRUWHG�DV�UHTXLUHG�VWHSV�LQ�WXPRU�DQJLRJHQHVLV�DQG�YDVFXODUL]DWLRQ��
0RUHRYHU�� VLJQDOLQJ� FDVFDGHV� UHJXODWLQJ� (07� KDYH� EHHQ� VKRZQ� WR�
FRQYH\�VWHP�FHOO�SKHQRW\SH�WR�QHRSODVWLF�FHOOV�DQG�WKHUHIRUH�WR�EH�RI�DQ�
XWPRVW� LPSRUWDQFH� WR� FDQFHU� GLVVHPLQDWLRQ� DQG�PXOWLGUXJ� UHVLVWDQFH�� ,W�
LV� QRWHZRUWK\� WKHUHIRUH� WKDW�0HWDFRUH� DQDO\VLV� SURSRVHV� D� UROH� IRU� *��
*0�&6)� LQ�PDLQWDLQLQJ� D� SRRO� RI� VWHP�FHOOV� LQ� VROLG� FDQFHUV� YLD�F�MXQ�
GHSHQGHQW�DFWLYDWLRQ�RI�6/8*��61$,/��RU�7:,67���WUDQVFULSWLRQ�IDFWRUV��
)XUWKHUPRUH�� VWXGLHV� VXJJHVW� WKDW� E\� UHFUXLWLQJ�0'6&��*�&6)� LQGXFHV�
D� 9(*)� LQGHSHQGHQW� DQJLRJHQHVLV� LQ� DGGLWLRQ� WR� LQFUHDVLQJ� UHVLVWDQFH�
WR� DQWL�9(*)� GUXJV�� &RQFOXVLRQ�� ,W� EHFRPHV� DSSDUHQW� WKHUHIRUH� WKDW�
FRUUHFWLRQ� RI� FDQFHU� WKHUDS\�UHODWHG� QHXWURSHQLD� XVLQJ� UHFRPELQDQW�*��
*0�&6)� FDUULHV� ULVNV� RI� GLVHDVH� UHFXUUHQFH� WKXV� QHFHVVLWDWLQJ� VWULFWHU�
HOLJLELOLW\�FULWHULD�IRU�SDWLHQWV�UHTXLULQJ�WKHVH�WUHDWPHQWV��(DUO\�GLDJQRVLV�
EDVHG�RQ� WKH�F\WRNLQH�UHFHSWRU�SUR¿OH�ZRXOG�KHOS� LQ� LQGLYLGXDOL]LQJ� WKH�
DQWL�FDQFHU�WUHDWPHQW�FKRLFHV�IRU�WKHVH�SDWLHQWV�
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ɈɌȾȺɅȿɇɇɕȿ�ɊȿɁɍɅɖɌȺɌɕ�ɏɂɊɍɊȽɂɑȿɋɄɈȽɈ�
Ʌȿɑȿɇɂə�ɉȺɐɂȿɇɌɈȼ�ɋ�ɈɄɄɅɘɁɂȿɃ�ȼɇɍɌɊȿɇɇȿɃ�
ɋɈɇɇɈɃ�ȺɊɌȿɊɂɂ
Ⱦ�ɂ��Ƚɪɟɱɢɲɤɢɧɚ��Ⱥ�Ɋ��Ɂɚɯɚɪɨɜ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� Ⱥ�ɇ�� ȼɚɱɟɜ�� ɤ�ɦ�ɧ�� Ɉ�ȼ��
Ⱦɦɢɬɪɢɟɜ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɚ�ɤɚɮɟɞɪɟ�ɮɚɤɭɥɶɬɟɬɫɤɨɣ�ɯɢɪɭɪɝɢɢ�ɋɚɦȽɆɍ�ɜɵɪɚɛɨɬɚɧɚ�
ɬɚɤɬɢɤɚ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɤɤɥɸɡɢɟɣ�ɜɧɭɬɪɟɧɧɟɣ�
ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ� �ȼɋȺ��� ɚ� ɢɦɟɧɧɨ� ɜɵɩɨɥɧɟɧɢɟ� ɪɟɡɟɤɰɢɢ� ȼɋȺ� ɫ�
ɩɥɚɫɬɢɤɨɣ� ɧɚɪɭɠɧɨɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ� �ɇɋȺ�� ɢ� ɩɨ� ɩɨɤɚɡɚɧɢɹɦ�
ɜɵɩɨɥɧɟɧɢɟ� ɷɤɫɬɪɚ�ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɨɝɨ� ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɝɨ�
ɚɧɚɫɬɨɦɨɡɚ�� Ȼɵɥɢ� ɩɨɥɭɱɟɧɵ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɜ�
ɛɥɢɠɚɣɲɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɢɬɶ�ɨɬɞɚɥɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�
ɫ�ɨɤɤɥɸɡɢɟɣ�ȼɋȺ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɤɥɸɱɟɧɵ�
���� ɛɨɥɶɧɵɯ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɥɟɱɟɧɢɢ� ɩɨ� ɩɨɜɨɞɭ� ɨɤɤɥɸɡɢɢ� ȼɋȺ�
ɜ� ɤɥɢɧɢɤɟ� ɮɚɤɭɥɶɬɟɬɫɤɨɣ� ɯɢɪɭɪɝɢɢ� ɋɚɦȽɆɍ� ɡɚ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ�
����� ɝ�� ɉɪɨɜɟɞɟɧɵ� ɚɧɚɥɢɡ� ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɢ�� ɍɁȾȽ� ɢ� ɌɄȾ� ɫɨɫɭɞɨɜ�
ɝɨɥɨɜɵ�ɢ�ɲɟɢ��ɨɫɦɨɬɪ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɭɞɢɫɬɵɦ�ɯɢɪɭɪɝɨɦ�ɢ�ɧɟɜɪɨɥɨɝɨɦ��
ɩɨɥɭɱɟɧɵ�ɨɬɜɟɬɵ�ɧɚ�ɜɨɩɪɨɫɵ�ɚɧɤɟɬɵ�ɢ�ɨɩɪɨɫɧɢɤɚ�6)�����Ɋɟɡɭɥɶɬɚɬɵ��
ɇɟ� ɨɬɤɥɢɤɧɭɥɢɫɶ� ɢɡ� ���� ɛɨɥɶɧɵɯ� ��� ��������� ɂɡ� ɨɬɤɥɢɤɧɭɜɲɢɯɫɹ�
���� ɩɚɰɢɟɧɬɚ� ɜ� ɨɬɞɚɥɟɧɧɨɦ� ɩɟɪɢɨɞɟ� �ɛɨɥɟɟ� �� ɝɨɞɚ�� ɭɦɟɪɥɢ� ���
��������ɱɟɥɨɜɟɤ��ɩɪɢ�ɷɬɨɦ�ɨɬ�ɢɲɟɦɢɱɟɫɤɨɝɨ�ɢɧɫɭɥɶɬɚ��ɂɂ��ɩɨɝɢɛɥɢ�
�� ������� ɩɚɰɢɟɧɬɨɜ�� �� ɢɡ� ɧɢɯ� ɩɟɪɟɧɟɫɥɢ�ɂɂ� ɧɚ� ɫɬɨɪɨɧɟ� ɨɤɤɥɸɡɢɢ��
�� ɩɚɰɢɟɧɬ� ±� ɧɚ� ɤɨɧɬɪɚɥɚɬɟɪɚɥɶɧɨɣ� ɫɬɨɪɨɧɟ�� Ⱥɧɚɥɢɡ� ɤɥɢɧɢɤɨ�
ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ� ɞɟɮɢɰɢɬɚ� ɜ� ɨɬɞɚɥɟɧɧɨɦ� ɩɟɪɢɨɞɟ� �ɛɨɥɟɟ� �� ɝɨɞɚ��
ɩɨɤɚɡɚɥ��ɱɬɨ�ɬɪɚɧɡɢɬɨɪɧɵɟ�ɢɲɟɦɢɱɟɫɤɢɟ�ɚɬɚɤɢ�ɩɟɪɟɧɟɫɥɢ���ɛɨɥɶɧɵɯ�
�������� ɨɫɬɪɨɟ� ɧɚɪɭɲɟɧɢɟ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ±� ��� ��������
ɫɬɨɣɤɢɣ�ɪɟɝɪɟɫɫ�ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ�ɫɢɦɩɬɨɦɚɬɢɤɢ�ɜɵɹɜɥɟɧ�ɭ�����������
ɩɚɰɢɟɧɬɨɜ��ɇɚɪɹɞɭ� ɫ� ɷɬɢɦ� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɩɚɰɢɟɧɬɨɜ� ɜ� ɫɪɨɤɢ� ɛɨɥɟɟ�
��ɝɨɞɚ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ�ɨɬɦɟɱɟɧɨ�ɫɬɨɣɤɨɟ�ɭɥɭɱɲɟɧɢɟ�ɜɧɭɬɪɢɦɨɡɝɨɜɨɣ�
ɝɟɦɨɞɢɧɚɦɢɤɢ�� ȼɵɜɨɞɵ�� ɏɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɨɤɤɥɸɡɢɟɣ� ȼɋȺ� ɹɜɥɹɟɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ�� Ɍɚɤɬɢɤɚ�
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ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɬɨɤɚ� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɛɨɥɶɧɵɯ�� ɩɨɡɜɨɥɹɟɬ� ɞɨɛɢɬɶɫɹ�
ɫɬɨɣɤɨɝɨ� ɪɟɝɪɟɫɫɚ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ�� ɩɨɜɵɲɚɟɬ�
ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ�
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ɊɈɅɖ�ɍɅɖɌɊȺɁȼɍɄɈȼɈɃ�ȾɈɉɉɅȿɊɈȽɊȺɎɂɂ�
ɋɈɋɍȾɈȼ�ɇɂɀɇɂɏ�ɄɈɇȿɑɇɈɋɌȿɃ�ȼ�ȾɂȺȽɇɈɋɌɂɄȿ�
ȾɂȺȻȿɌɂɑȿɋɄɈɃ�ɋɌɈɉɕ�
ȼ�ȼ��ɍɲɚɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȿ�ȼ��ȿɮɢɦɨɜ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ȼ�ɂ��
Ɋɚɡɭɦɨɜɫɤɨɝɨ

ȼɜɟɞɟɧɢɟ�� ɋɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� ±� ɨɞɧɨ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�
ɯɪɨɧɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɫɪɟɞɢ�ɧɚɫɟɥɟɧɢɹ�ɢ�ɜɨ�ɜɫɟɦ�ɦɢɪɟ�ɨɬɧɨɫɢɬɫɹ�
ɤ� ɱɢɫɥɭ� ɫɟɪɶɟɡɧɵɯ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɵɯ� ɢ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ��
Ɉɞɧɢɦ� ɢɡ� ɬɚɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ� ɹɜɥɹɟɬɫɹ� ɞɢɚɛɟɬɢɱɟɫɤɚɹ� ɫɬɨɩɚ��
ɩɪɨɹɜɥɟɧɢɹ�ɤɨɬɨɪɨɣ�±�ɢɧɮɟɤɰɢɹ��ɹɡɜɚ�ɢ�ɢɥɢ�ɞɟɫɬɪɭɤɰɢɹ�ɦɹɝɤɢɯ�ɬɤɚɧɟɣ�
ɫɬɨɩɵ�� ɫɜɹɡɚɧɧɚɹ� ɫ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ� ɢ� ɫɧɢɠɟɧɢɟɦ�
ɦɟɫɬɧɨɝɨ� ɤɪɨɜɨɬɨɤɚ� ɜ� ɚɪɬɟɪɢɹɯ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɪɚɡɥɢɱɧɨɣ�
ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɪɟɡɭɥɶɬɚɬɵ�
ɞɨɩɩɥɟɪɨɝɪɚɮɢɢ� ɫɨɫɭɞɨɜ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɢ� ɫɨɩɨɫɬɚɜɢɬɶ�
ɢɯ� ɫ� ɞɚɧɧɵɦɢ� ɥɚɛɨɪɚɬɨɪɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ�
ɞɢɚɛɟɬɢɱɟɫɤɨɣ� ɫɬɨɩɵ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�
ɪɟɡɭɥɶɬɚɬɵ� ���� ɩɚɰɢɟɧɬɚ� �ɦɭɠɱɢɧ� ±� ����� ɠɟɧɳɢɧ� ±� ������
ɧɚɯɨɞɢɜɲɢɯɫɹ�ɧɚ�ɥɟɱɟɧɢɢ�ɜ� ɤɥɢɧɢɤɟ�ɨɛɳɟɣ�ɯɢɪɭɪɝɢɢ�ɋɚɪɚɬɨɜɫɤɨɝɨ�
ȽɆɍ��ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ� ±� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɍ� ��� ɩɚɰɢɟɧɬɨɜ� ɛɵɥ� ��
ɬɢɩ�ɋȾ� ���������� ɝɨɞɚ��� ɭ� ���� ±� �� ɬɢɩ�ɋȾ� ���������� ɝɨɞɚ���ɍ� ������
ɨɛɪɚɬɢɜɲɢɯɫɹ� ����� ɩɚɰɢɟɧɬɨɜ�� ɛɵɥ� ɤɨɧɫɬɚɬɢɪɨɜɚɧ� ɫɢɧɞɪɨɦ�
ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɫɬɨɩɵ��ɋȾɋ��±�ɩɨɪɚɠɟɧɢɟ�ɤɨɠɧɵɯ�ɩɨɤɪɨɜɨɜ�ɪɚɡɥɢɱɧɨɣ�
ɝɥɭɛɢɧɵ�� ɩɪɢ� ɷɬɨɦ� �� ɫɬɟɩɟɧɶ� �ɩɨ� ȼɚɝɧɟɪɭ�� ɛɵɥɚ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ�
ɭ� ������ ����� ɩɚɰɢɟɧɬɨɜ��� �� ɫɬɟɩɟɧɶ� ±� ɭ� ����� ���� ɩɚɰɢɟɧɬɨɜ��� ��
ɫɬɟɩɟɧɶ�±�ɭ�����������ɩɚɰɢɟɧɬɨɜ���ɍ�����������ɩɚɰɢɟɧɬɨɜ��ɜɵɹɜɥɟɧɵ�
ɩɪɟɞɴɹɡɜɟɧɧɵɟ� ɢɡɦɟɧɟɧɢɹ� �ɬɪɟɳɢɧɵ�� ɝɢɩɟɪɤɟɪɚɬɨɡɵ�� ɜɪɨɫɲɢɣ�
ɧɨɝɨɬɶ�ɢ�ɩɪ���� ɱɬɨ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� �� ɫɬɟɩɟɧɢ�ɩɨ�ȼɚɝɧɟɪɭ��ɋɤɪɢɧɢɧɝ� ±�
ɞɨɩɩɥɟɪɨɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ� ɤɪɨɜɨɬɨɤɚ�ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�
±� ɜɵɩɨɥɧɹɥɢ� ɧɚ� ɚɩɩɚɪɚɬɟ� ©Ⱥɧɝɢɨɞɢɧ�ɉɄª�� ɂɫɫɥɟɞɨɜɚɥɢ� ɤɪɨɜɨɬɨɤ�
ɜ� ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ� ɬɨɱɤɚɯ� ɥɨɤɚɰɢɢ� DUWHULD� GRUVDOLV� SHGLV� ɢ� DUWHULD�
WLELDOLV�SRVWHULRU�ɧɚ�ɨɛɟɢɯ�ɫɬɨɩɚɯ��ɋɨɫɬɨɹɧɢɟ�ɤɪɨɜɨɬɨɤɚ�ɨɰɟɧɢɜɚɥɢ�ɩɨ�
ɧɟɫɤɨɥɶɤɢɦ� ɥɢɧɟɣɧɵɦ� ɩɨɤɚɡɚɬɟɥɹɦ�� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɫɢɫɬɨɥɢɱɟɫɤɚɹ�
ɫɤɨɪɨɫɬɶ�9V��ɫɦ�ɫ���ɦɚɤɫɢɦɚɥɶɧɚɹ�ɞɢɚɫɬɨɥɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɶ�9'��ɫɦ�ɫ���
ɫɪɟɞɧɹɹ�ɫɤɨɪɨɫɬɶ�90��ɫɦ�ɫ���ȼɵɱɢɫɥɹɥɢɫɶ�ɫɪɟɞɧɢɟ�ɜɟɥɢɱɢɧɵ�ɤɚɠɞɨɝɨ�
ɩɨɤɚɡɚɬɟɥɹ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɤɚɠɞɨɣ�ɩɪɨɰɟɞɭɪɵ�ɢɡɦɟɪɟɧɢɹ��Ɉɛɪɚɛɨɬɤɚ�
ɦɚɬɟɪɢɚɥɚ� ɩɪɨɜɨɞɢɥɚɫɶ� ɜ� ɩɪɨɝɪɚɦɦɟ� ©6WDWLVWLFD� IRU� :LQGRZV� ���ª��
Ɋɚɡɥɢɱɢɹ� ɦɟɠɞɭ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ� ɞɚɧɧɵɦɢ� ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɩɨ�
W�ɤɪɢɬɟɪɢɸ� ɋɬɶɸɞɟɧɬɚ� �ɪ��� ɦɟɠɞɭ� ɤɚɱɟɫɬɜɟɧɧɵɦɢ� ɞɚɧɧɵɦɢ� ±� ɩɨ�
ɤɪɢɬɟɪɢɸ�ɯɢ�ɤɜɚɞɪɚɬ��ɪ[����ɉɪɨɜɨɞɢɥɢ�ɚɧɚɥɢɡ�ɫɜɹɡɢ�ɦɟɠɞɭ�ɞɚɧɧɵɦɢ�
ɩɨ�ɤɨɷɮɮɢɰɢɟɧɬɭ�ɥɢɧɟɣɧɨɣ�ɤɨɪɪɟɥɹɰɢɢ��U���Ɋɟɡɭɥɶɬɚɬɵ��Ɉɛɧɚɪɭɠɟɧɵ�
ɪɚɡɥɢɱɢɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɫɤɪɢɧɢɧɝɚ� �ɞɨɩɩɥɟɪɨɝɪɚɮɢɢ� ɤɪɨɜɨɬɨɤɚ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ±� ɭɞɚɥɟɧɨ��� ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ� ɨ� ɯɭɞɲɟɦ�
ɤɪɨɜɨɫɧɚɛɠɟɧɢɢ� ɫɬɨɩ� ɜ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɋȾɋ�� Ɍɚɤ�� ɫɪɟɞɧɟɟ�
ɡɧɚɱɟɧɢɟ� 9V� ɜ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɋȾɋ� ɫɨɫɬɚɜɢɥ� ���������� ɫɦ�ɫ��
�Q ������ɚ�ɜ�ɝɪɭɩɩɟ�ɫ�ɩɪɟɞɴɹɡɜɟɧɧɵɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�±������������ɫɦ�ɫ�
�Q ������Ɋɚɡɥɢɱɢɹ�ɛɵɥɢ�ɞɨɫɬɨɜɟɪɧɵ� �ɪ��������ɉɪɢɦɟɱɚɬɟɥɶɧɨ��ɱɬɨ�ɭ�
������ ����ɢɡ�����ɩɚɰɢɟɧɬɨɜ�ɛɟɡ� ɹɡɜɟɧɧɨɝɨ�ɩɨɪɚɠɟɧɢɹ�ɥɨɰɢɪɨɜɚɥɚɫɶ�
ɡɚɩɪɟɞɟɥɶɧɨ�ɧɢɡɤɚɹ�ɫɤɨɪɨɫɬɶ�ɤɪɨɜɨɬɨɤɚ�ɩɨ�ɦɚɝɢɫɬɪɚɥɶɧɵɦ�ɚɪɬɟɪɢɹɦ�
ɫɬɨɩɵ��ȼ� ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ� ɫ�ɋȾɋ�ɞɨɥɹ� ɬɚɤɢɯ�ɩɚɰɢɟɧɬɨɜ� ɨɤɚɡɚɥɚɫɶ�
ɫɭɳɟɫɬɜɟɧɧɨ� ɛɨɥɶɲɟɣ� ±� ������ ���� ɢɡ� ������ ɪɯ�������� ɉɪɢ� ɚɧɚɥɢɡɟ�
ɜɫɟɣ� ɜɵɛɨɪɤɢ� ɨɛɧɚɪɭɠɟɧɚ� ɞɨɫɬɨɜɟɪɧɚɹ� ɡɚɜɢɫɢɦɨɫɬɶ� ɦɟɠɞɭ�
ɫɤɨɪɨɫɬɶɸ� ɤɪɨɜɨɬɨɤɚ� ɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɥɢɩɢɞɨɝɪɚɦɦɵ�� ȼɵɹɜɥɟɧɚ�
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ɤɨɪɪɟɥɹɰɢɹ� ɦɟɠɞɭ�9'� ɢ�ɏɋ� �U ������� S�������� ɦɟɠɞɭ�9'� ɢ� Ʌɉɇɉ�
�U �������S��������ɉɪɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɏɋ�ɫɵɜɨɪɨɬɤɢ�ɤɪɨɜɢ�ɦɟɧɟɟ�����
ɦɦɨɥɶ�ɥ� ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ� ɩɨɤɚɡɚɬɟɥɢ� ɥɭɱɲɟɝɨ� ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ�
ɫɬɨɩ��ȼ�ɷɬɨɣ�ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ�96�ɫɨɫɬɚɜɢɥ������������ɫɦ�ɫ��Q �����
ɚ� ɜ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɨɞɟɪɠɚɧɢɟɦ� ɏɋ����� ɦɦɨɥɶ�ɥ�� ������������
ɫɦ�ɫ� �Q ����� S������� Ⱥɧɚɥɨɝɢɱɧɵɟ� ɞɚɧɧɵɟ� ɩɨɥɭɱɟɧɵ� ɩɪɢ� ɚɧɚɥɢɡɟ�
90�±������������ɫɦ�ɫ��Q ����ɩɪɨɬɢɜ������������ɫɦ�ɫ��Q �����S�������
ɂɡ� ɚɧɚɥɢɡɚ� ɢɫɤɥɸɱɟɧɵ� ɩɪɨɰɟɞɭɪɵ� ɞɨɩɩɥɟɪɨɝɪɚɮɢɢ� ɫ� ɡɚɩɪɟɞɟɥɶɧɨ�
ɧɢɡɤɢɦɢ�ɫɤɨɪɨɫɬɧɵɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ��ȼɵɜɨɞɵ�����Ɋɚɡɜɢɬɢɟ�ɋȾɋ�ɢɞɟɬ�
ɫɨ�ɫɧɢɠɟɧɢɟɦ�ɫɪɟɞɧɟɣ�ɫɤɨɪɨɫɬɢ�ɥɢɧɟɣɧɨɝɨ�ɤɪɨɜɨɬɨɤɚ��ɤɪɚɣɧɟ�ɧɢɡɤɢɟ�
ɩɨɤɚɡɚɬɟɥɢ� ɤɪɨɜɨɬɨɤɚ� ɭ� ɷɬɨɣ� ɤɚɬɟɝɨɪɢɢ� ɩɚɰɢɟɧɬɨɜ� ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ�
ɱɚɳɟ�� ɱɟɦ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɩɪɟɞɴɹɡɜɟɧɧɵɦɢ� ɢɡɦɟɧɟɧɢɹɦɢ�� ɍ� ɛɨɥɶɧɵɯ�
ɫ� ɤɪɚɣɧɟ� ɧɢɡɤɢɦɢ� ɩɨɤɚɡɚɬɟɥɹɦɢ� ɤɪɨɜɨɬɨɤɚ� ɨɬɫɭɬɫɬɜɢɟ� ɋȾɋ�
ɦɨɠɧɨ� ɨɛɴɹɫɧɢɬɶ� ɤɨɦɩɟɧɫɚɬɨɪɧɵɦ� ɪɚɡɜɢɬɢɟɦ� ɤɨɥɥɚɬɟɪɚɥɶɧɨɝɨ�
ɤɪɨɜɨɬɨɤɚ�� ��� ɇɚɪɭɲɟɧɢɟ� ɤɪɨɜɨɬɨɤɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɋȾɋ� ɜ� ɛɨɥɶɲɟɣ�
ɦɟɪɟ�ɫɜɹɡɚɧɨ�ɫ�ɥɢɩɢɞɧɵɦɢ��ɚ�ɧɟ�ɭɝɥɟɜɨɞɧɵɦɢ�ɧɚɪɭɲɟɧɢɹɦɢ�����Ⱦɥɹ�
ɨɩɪɟɞɟɥɟɧɢɹ� ɬɚɤɬɢɤɢ� ɜɟɞɟɧɢɹ� ɩɚɰɢɟɧɬɚ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɜɜɟɞɟɧɢɟ� ɜ�
ɩɪɚɤɬɢɤɭ� ɤɚɛɢɧɟɬɚ� ©Ⱦɢɚɛɟɬɢɱɟɫɤɨɣ� ɫɬɨɩɵª�� ɪɭɬɢɧɧɨɟ� ɩɪɨɜɟɞɟɧɢɟ�
ɞɨɩɩɥɟɪɨɝɪɚɮɢɢ�ɫɨɫɭɞɨɜ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�

52/(�2)�/(*6�'233/(5�8/75$6281'�,1�(;$0,1$7,21�
2)�',$%(7,&�)227�3$7,(176
9�9��8VKDNRYD
6FLHQWL¿F�$GYLVRUV�±�&DQG0HG6FL��$VVRF��3URI��<�9��<H¿PRY
6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\�QDPHG�DIWHU�9�,��5D]XPRYVN\

,QWURGXFWLRQ�� 'LDEHWHV� LV� RQH� RI� WKH� PRVW� ZLGHVSUHDG� FKURQLF� GLVHDVHV�
DPRQJ�WKH�SRSXODWLRQ��'XH�WR�WKH�HDUO\�LQYDOLGL]DWLRQ�DQG�KLJK�PRUWDOLW\�
IURP� ODWH�FRPSOLFDWLRQV�GLDEHWHV� LV� VHULRXV�PHGLFR�VRFLDO�DQG�HFRQRPLF�
SUREOHP��2QH� RI� VXFK� FRPSOLFDWLRQV� LV� WKH� GLDEHWLF� IRRW�� ,W� KDV� W\SLFDO�
V\PSWRPV�� VXFK� DV� DQ� LQIHFWLRQ�� DQ� XOFHU� DQG�RU� GHVWUXFWLRQ� RI� VRIW�
WLVVXHV�RI�WKH�IRRW��'LDEHWLF�IRRW�V\QGURPH�LV�D�UHVXOW�RI�YDU\LQJ�VHYHULW\�
SRO\QHXURSDWK\� DQG� GHFUHDVH� LQ� D� ORFDO� PLFURFLUFXODWLRQ� LQ� DUWHULHV� RI�
H[WUHPLWLHV��$LP�� ,V� WR� DQDO\]H� WKH�'RSSOHU� UHVXOWV�RI� ORZHU� H[WUHPLWLHV�
DQG�WR�FRPSDUH�WKHP�ZLWK�ODERUDWRU\�GDWD�DQG�IHDWXUHV�RI�WKH�GLDEHWLF�IRRW��
0HWKRGV��7KH�UHVXOWV�RI�����SDWLHQWV������PHQ�DQG�����ZRPHQ���WUHDWHG�LQ�
WKH�FOLQLF�JHQHUDO�VXUJHU\�6DUDWRY�6WDWH�0HGLFDO�8QLYHUVLW\�ZHUH�DQDO\]HG��
7KH�DJH�RI�SDWLHQWV�LV�IURP����WR����\HDUV��PHDQ�DJH�LV���������\HDUV��7KHUH�
DUH����SDWLHQWV�KDG�W\SH���GLDEHWHV������SDWLHQWV�±�W\SH���GLDEHWHV��,Q�������
FDVHV������SDWLHQWV��ZDV�DVFHUWDLQHG�GLDEHWLF�IRRW�V\QGURPH��')6��±�WKH�
GHIHDW�RI�WKH�VNLQ�RI�YDU\LQJ�GHSWK��ZLWK���GHJUHH�LQ�:DJQHU�ZDV�UHSRUWHG�
LQ������������SDWLHQWV�����GHJUHH�±����������SDWLHQWV�����GHJUHH�±�������
����SDWLHQWV���,Q�������FDVHV�����SDWLHQWV��FUDFNV��K\SHUNHUDWRVLV��LQJURZQ�
QDLOV�ZHUH�UHYHDOHG��ZKLFK�FRUUHVSRQGV�WR���GHJUHHV�LQ�:DJQHU��6FUHHQLQJ�
±�'RSSOHU�VRQRJUDSK\�RI�WKH�ORZHU�H[WUHPLWLHV�±�ZHUH�SHUIRUPHG�ZLWK�KHOS�
RI�WKH�³$QJLRGLQ�3&´�VHQVRU���0+]��,QYHVWLJDWLRQ�WKH�EORRG�ÀRZ�PDGH�
LQ�UHFRPPHQGHG�SRLQWV�DUWHULD�GRUVDOLV�SHGLV�DQG�DUWHULD�WLELDOLV�SRVWHULRU�
RQ� ERWK� IHHW�� 6WDWH� RI� ÀRZ�ZDV� DVVHVVHG� E\�PXOWLSOH� OLQHDU� SDUDPHWHUV��
PD[LPXP� V\VWROLF� VSHHG� 9V� �FP�VHF��� WKH� PD[LPXP� GLDVWROLF� YHORFLW\�
9'��FP�VHF���DQG�WKH�DYHUDJH�VSHHG�RI�90��FP�VHF���0HDQ�YDOXHV�ZHUH�
FDOFXODWHG� IRU� HDFK� LQGLFDWRU� EDVHG� RQ� WKH� UHVXOWV� RI� HDFK�PHDVXUHPHQW�
SURFHGXUH��3URFHVVLQJ�ZDV�PDGH�LQ�WKH�SURJUDP�©6WDWLVWLFD�IRU�:LQGRZV�
���ª��'LIIHUHQFHV�EHWZHHQ�WKH�TXDQWLWDWLYH�GDWD�ZHUH�DQDO\]HG�E\�6WXGHQW�
W�WHVW��5HVXOWV��'LIIHUHQFHV�LQ�LQGLFDWRUV�VFUHHQLQJ�±��'RSSOHU�EORRG�ÀRZ�
RI� WKH� ORZHU� OLPEV±�ɭɞɚɥɟɧɨ�� VKRZV� WKH�ZRUVW�EORRG� VXSSO\� LQ�SDWLHQWV�
ZLWK�')6��6R��WKH�DYHUDJH�YDOXH�RI�9V�LQ�SDWLHQWV�ZLWK�')6�ZDV�����������
FP�V��Q ������LQ�WKH�JURXS�ZLWKRXW�')6�ZDV������������FP�VHF��Q �����
7KH� GLIIHUHQFHV� ZHUH� VLJQL¿FDQW� �S�������� ,W� LV� QRWHZRUWK\� WKDW� ������
���� RI� ���� RI� SDWLHQWV� ZLWKRXW� XOFHUDWLRQ� KDV� SURKLELWLYHO\� ORZ� UDWH� RI�
EORRG�ÀRZ�WKURXJK�WKH�PDLQ�DUWHULHV�RI�WKH�IRRW��,Q�WKH�JURXS�RI�SDWLHQWV�
ZLWK�')6�SURSRUWLRQ�RI�SDWLHQWV�ZDV�VLJQL¿FDQWO\�KLJKHU�±�����������RI�
������UȤ��������:H�KDG�IRXQG�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�WKH�UDWH�RI�
EORRG�ÀRZ� DQG� OLSLG� SUR¿OH� SDUDPHWHUV��$� FRUUHODWLRQ� EHWZHHQ�9'� DQG�
FKROHVWHURO�ZDV�U� �������S�������EHWZHHQ�WKH�9'�DQG�/'/�ZDV�U �������
S�������:KHQ� WKH� FRQFHQWUDWLRQ� RI� VHUXP�FKROHVWHURO�ZDV� OHVV� WKDQ� ����
PPRO�O� GRSSOHURJUDSKLF� HYLGHQFH� VKRZV� EHWWHU� EORRG� VXSSO\� RI� IHHW��
)RU�H[DPSOH��LQ�WKH�JURXS�RI�SDWLHQWV�ZLWK�QRUPDO�FKROHVWHURO�LW�ZDV�96�
�����������FP�VHF��Q �����DQG�LQ�SDWLHQWV�ZLWK�FKROHVWHURO�FRQWHQW������
PPRO�O��������������FP�VHF��Q �����S�������6LPLODU�UHVXOWV�ZHUH�REWDLQHG�
ZKHQ�DQDO\]LQJ�WKH�90�±������������FP�VHF��Q ����YHUVXV������������
FP�VHF� �Q ����� S�������7KH� DQDO\VLV� H[FOXGHG�'RSSOHU� SURFHGXUHV� WKDW�
UHVXOW� DVFHUWDLQHG� SURKLELWLYHO\� ORZ� VSHHG� SHUIRUPDQFH��&RQFOXVLRQV�� ���
7KH�')6�GHYHORSV�ZLWK�D�GHFUHDVH�LQ�WKH�DYHUDJH�VSHHG�RI�D�OLQHDU�ÀRZ��
H[WUHPHO\�ORZ�OHYHO�RI�EORRG�ÀRZ�LQ�WKLV�FDWHJRU\�RI�SDWLHQWV�DUH�UHJLVWHUHG�
PRUH�IUHTXHQWO\�WKDQ�LQ�SDWLHQWV�ZLWKRXW�FKDQJHV��,Q�SDWLHQWV�ZLWK�YHU\�ORZ�

EORRG�ÀRZ�DEVHQWV�RI� V\PSWRPV�FDQ�EH�H[SODLQHG�E\� WKH�FRPSHQVDWRU\�
GHYHORSPHQW� RI� FROODWHUDO� FLUFXODWLRQ�� ��� 9LRODWLRQ� RI� EORRG� FLUFXODWLRQ�
RI� SDWLHQWV�ZLWK�')6� LV�PDLQO\� FRUUHODWHG�ZLWK� WKH� KLJK� FKROHVWHURO�� ���
'RSSOHURJUDSK\�RI�YHVVHOV�RI�ORZHU�H[WUHPLWLHV�LV�QHFHVVDU\�WR�GHWHUPLQH�
WKH�WDFWLFV�RI�WUHDWPHQW�

ɈɉȿɊȺɐɂɂ�ɄɈɊɈɇȺɊɇɈȽɈ�ɒɍɇɌɂɊɈȼȺɇɂə�ɉɈɋɅȿ�
ɑɊȿɋɄɈɀɇɈȽɈ�ɄɈɊɈɇȺɊɇɈȽɈ�ȼɆȿɒȺɌȿɅɖɋɌȼȺ
Ⱥ�ȼ��ɇɨɜɢɤɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ɂ�ȼ��Ȼɢɥɚɥɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ȼɨɥɟɡɧɢ� ɫɢɫɬɟɦɵ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ±� ɧɚɢɛɨɥɟɟ� ɱɚɫɬɚɹ�
ɩɪɢɱɢɧɚ�ɫɦɟɪɬɢ�ɜ�ɪɚɡɜɢɬɵɯ�ɫɬɪɚɧɚɯ��ȼ�ɟɟ�ɫɬɪɭɤɬɭɪɟ�ɜɟɞɭɳɟɟ�ɡɧɚɱɟɧɢɟ�
ɡɚɧɢɦɚɟɬ�ɂȻɋ�±������Ʌɟɱɟɛɧɚɹ�ɬɚɤɬɢɤɚ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ�
ɚɞɟɤɜɚɬɧɨɝɨ�ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɢɲɟɦɢɢ��ɞɥɹ�ɱɟɝɨ�ɢɫɩɨɥɶɡɭɸɬɫɹ�
ɤɨɪɨɧɚɪɧɨɟ�ɲɭɧɬɢɪɨɜɚɧɢɟ�ɢ�ɱɪɟɫɤɨɠɧɵɟ�ɤɨɪɨɧɚɪɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ��
Ʉɨɥɢɱɟɫɬɜɨ�ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɧɚ�ɤɨɪɨɧɚɪɧɵɯ�ɚɪɬɟɪɢɹɯ��
ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ�� ɧɟɭɤɥɨɧɧɨ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ�� Ɉɞɧɚɤɨ�
ɩɨ� ɦɟɪɟ� ɭɜɟɥɢɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫɨ� ɫɬɟɧɬɢɪɨɜɚɧɧɵɦɢ� ɤɨɪɨɧɚɪɧɵɦɢ�
ɚɪɬɟɪɢɹɦɢ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɤɨɥɢɱɟɫɬɜɨ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɪɚɧɧɟɣ�ɜɨɡɜɪɚɬɧɨɣ�
ɫɬɟɧɨɤɚɪɞɢɟɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɩɪɢɱɢɧɭ�
ɪɚɡɜɢɬɢɹ�ɜɨɡɜɪɚɬɧɨɣ�ɫɬɟɧɨɤɚɪɞɢɢ�ɭ�ɛɨɥɶɧɵɯ�ɂȻɋ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�
ɫɬɟɧɬɢɪɨɜɚɧɢɹ� ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚɦɢ�
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ��� ɦɟɞɢɰɢɧɫɤɢɟ� ɤɚɪɬɵ� ɫɬɚɰɢɨɧɚɪɧɵɯ� ɛɨɥɶɧɵɯ��
ɩɪɨɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɜ� ɭɫɥɨɜɢɹ� ɤɚɪɞɢɨɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɨɬɞɟɥɟɧɢɹ�
ɆɄȾɐ� ɝ�� Ʉɚɡɚɧɢ� ɜ� ����±����� ɝɝ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ� ɩɟɪɢɨɞ� ����±�����
ɝɝ�� ɜɵɩɨɥɧɟɧɨ� ����� ɨɩɟɪɚɰɢɣ� ɤɨɪɨɧɚɪɧɨɝɨ� ɲɭɧɬɢɪɨɜɚɧɢɹ�� ɢɡ� ɧɢɯ�
ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ɨɩɟɪɚɰɢɢ� ɛɵɥɢ� ɜɵɩɨɥɧɟɧɵ� ɩɨɫɥɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ�
ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɩɨɫɥɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ� ɩɨɥɭɱɚɥɢ�
ɫɬɚɧɞɚɪɬɧɨɟ� ɥɟɱɟɧɢɟ�� ɚɧɬɢɬɪɨɦɛɨɥɢɬɢɱɟɫɤɚɹ� ɬɟɪɚɩɢɹ�� ɫɬɚɬɢɧɵ��
ɚɧɬɚɝɨɧɢɫɬɵ�ɤɚɥɶɰɢɹ��ɧɢɬɪɚɬɵ�ɢ�ɢɧɝɢɛɢɬɨɪɵ�ȺɉɎ��ɍ����ɩɚɰɢɟɧɬɨɜ��
ɨɩɟɪɚɰɢɹ� ɩɨɬɪɟɛɨɜɚɥɚɫɶ� ɱɟɪɟɡ� �� ɦɟɫɹɰɟɜ�� ɢɡ� ɧɢɯ� ɭ� �� ɩɚɰɢɟɧɬɨɜ�
ɯɢɪɭɪɝɢɱɟɫɤɢɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɜɵɩɨɥɧɟɧɵ� ɱɟɪɟɡ� �� ɦɟɫɹɰ�� ɍ� ���
�������� ɩɚɰɢɟɧɬɨɜ� ɜɵɩɨɥɧɟɧɵ� ɲɭɧɬɢɪɭɸɳɢɟ� ɨɩɟɪɚɰɢɢ� ɧɚ� ɬɟɯ� ɠɟ�
ɚɪɬɟɪɢɹɯ�� ɤɨɬɨɪɵɟ� ɪɚɧɟɟ� ɛɵɥɢ� ɫɬɟɧɬɢɪɨɜɚɧɵ�� ɍ� ɞɜɭɯ� ɩɚɰɢɟɧɬɨɜ�� ɭ�
ɤɨɬɨɪɵɯ�ɜɨɡɜɪɚɬ�ɫɬɟɧɨɤɚɪɞɢɢ�ɧɚɛɥɸɞɚɥɫɹ�ɦɟɧɶɲɟ�ɱɟɦ�ɱɟɪɟɡ�ɦɟɫɹɰ��
ɛɵɥɢ�ɜɵɩɨɥɧɟɧɵ�ɨɩɟɪɚɰɢɢ�ɧɚ�ɞɪɭɝɢɯ�ɤɨɪɨɧɚɪɧɵɯ�ɚɪɬɟɪɢɹɯ��ɤɨɬɨɪɵɟ�
ɪɚɧɟɟ� ɧɟ� ɫɬɟɧɬɢɪɨɜɚɥɢɫɶ�� ɩɪɢɱɟɦ� ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɭ� ɧɢɯ� ɛɵɥɢ� ɩɪɨɜɟɞɟɧɵ� ɜ� ɩɥɚɧɨɜɨɦ� ɩɨɪɹɞɤɟ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ�
ɤɨɪɨɧɚɪɨɝɪɚɦɦɵ�ɛɨɥɶɧɵɯ�ɞɨ�ɫɬɟɧɬɢɪɨɜɚɧɢɹ�ɩɨɤɚɡɚɥɢ��ɱɬɨ�ɜ�ɫɪɟɞɧɟɦ�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɧɚɛɥɸɞɚɥɢɫɶ�ɨɬ���ɞɨ���ɫɬɟɧɨɡɨɜ��ɩɪɢ�ɷɬɨɦ�ɭɫɬɚɧɚɜɥɢɜɚɥɫɹ�
��ɢɥɢ���ɫɬɟɧɬɚ��ɍ���������ɩɚɰɢɟɧɬɨɜ�ɛɵɥ�ɜɵɹɜɥɟɧ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�
ɯɨɥɟɫɬɟɪɢɧɚ��ɢɡ�ɧɢɯ�ɬɨɥɶɤɨ���ɩɚɰɢɟɧɬɨɜ�ɩɨɥɭɱɚɥɢ�ɫɬɚɬɢɧɵ��ɨɫɬɚɥɶɧɵɟ��
ɧɟɫɦɨɬɪɹ� ɧɚ� ɪɟɤɨɦɟɧɞɚɰɢɢ�� ɫɬɚɬɢɧɵ� ɧɟ� ɩɪɢɧɢɦɚɥɢ�� ɋɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ�ɫɬɪɚɞɚɥɢ���ɩɚɰɢɟɧɬɚ��ɭ���ɨɩɟɪɚɰɢɹ�ɛɵɥɚ�ɜɵɩɨɥɧɟɧɚ�ɱɟɪɟɡ��±��
ɦɟɫɹɰɚ��ɭ�ɨɞɧɨɝɨ�±�ɱɟɪɟɡ����ɦɟɫɹɰɟɜ��ɞɪɭɝɨɝɨ�±�ɱɟɪɟɡ���ɝɨɞɚ��ɍ�����������
ɩɚɰɢɟɧɬɨɜ� ɧɚɛɥɸɞɚɥɨɫɶ� ɫɧɢɠɟɧɢɟ� ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�
ɦɢɨɤɚɪɞɚ� ɩɨɫɥɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ�� ɜɫɟ� ɨɧɢ� ɛɵɥɢ� ɨɩɟɪɢɪɨɜɚɧɵ� ɜ�
ɩɟɪɢɨɞ� ɩɟɪɜɵɯ� �� ɦɟɫɹɰɟɜ� ɩɨɫɥɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ�� Ɉɬɥɢɱɢɬɟɥɶɧɵɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɨɩɟɪɚɰɢɢ�ɤɨɪɨɧɚɪɧɨɝɨ�ɲɭɧɬɢɪɨɜɚɧɢɹ�
ɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɭ�ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɛɨɥɶɧɵɯ�ɧɚɦɢ�
ɧɟ�ɜɵɹɜɥɟɧɨ��ȼɵɜɨɞɵ�����Ɋɚɧɧɢɣ�ɜɨɡɜɪɚɬ�ɫɬɟɧɨɤɚɪɞɢɢ��ɞɨ���ɦɟɫɹɰɚ��
ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ�� ɩɨ� ɧɚɲɟɦɭ� ɦɧɟɧɢɸ�� ɫɜɹɡɚɧ� ɫ�
ɧɟɚɞɟɤɜɚɬɧɨɣ� ɪɟɜɚɫɤɭɥɹɪɢɡɚɰɢɟɣ� ɦɢɨɤɚɪɞɚ�� ��� ɋɧɢɠɟɧɢɟ� ɮɪɚɤɰɢɢ�
ɜɵɛɪɨɫɚ� ɩɨɫɥɟ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ� ɤɨɪɨɧɚɪɧɵɯ� ɚɪɬɟɪɢɣ� ɦɨɠɟɬ� ɫɥɭɠɢɬɶ�
ɦɚɪɤɟɪɨɦ� ɧɟɚɞɟɤɜɚɬɧɨɣ� ɪɟɜɚɫɤɭɥɹɪɢɡɚɰɢɢ�� ��� Ɋɚɧɟɟ� ɜɵɩɨɥɧɟɧɧɨɟ�
ɫɬɟɧɬɢɪɨɜɚɧɢɟ�ɤɨɪɨɧɚɪɧɵɯ�ɚɪɬɟɪɢɣ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɮɚɤɬɨɪɨɦ�ɪɢɫɤɚ�ɩɪɢ�
ɜɵɩɨɥɧɟɧɢɢ�ɤɨɪɨɧɚɪɧɨɝɨ�ɲɭɧɬɢɪɨɜɚɧɢɹ�

&2521$5<�$57(5,(6�%<3$66�685*(5<�$)7(5�
3(5&87$1(286�&2521$5<�,17(59(17,21
$�9��1RYLNRY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��,�9��%LODORY
.D]DQ�6WDWH�0HGLFDO�8QLYHUVLW\��.D]DQ��5XVVLD

,QWURGXFWLRQ��&DUGLRYDVFXODU�GLVHDVH�LV�WKH�PRVW�FRPPRQ�FDXVH�RI�GHDWK�LQ�
GHYHORSLQJ�FRXQWULHV��,Q�LWV�VWUXFWXUH�&RURQDU\�$UWHU\�'LVHDVH��&$'��WDNHV�
WKH� OHDGLQJ� SODFH� �����7KH� WUHDWPHQW� FRQVLVWV� RI� UHVWRULQJ� DQ� DGHTXDWH�
EORRG� VXSSO\� LQ� WKH� DUHD� RI� LVFKHPLD� ]RQH� E\� FRURQDU\� E\SDVV� VXUJHU\�
DQG� SHUFXWDQHRXV� FRURQDU\� LQWHUYHQWLRQ�� 7KH� QXPEHU� RI� HQGRYDVFXODU�
LQWHUYHQWLRQ� RQ� FRURQDU\� DUWHULHV�� LQFOXGLQJ� VWHQWLQJ�� KDV� EHHQ� JURZLQJ�
VWHDGLO\��+RZHYHU�� WKH�QXPEHU�RI�SDWLHQWV�ZLWK�VWHQWHG�FRURQDU\�DUWHULHV�
LQFUHDVHV��EXW�WKH�QXPEHU�RI�SDWLHQWV�ZLWK�HDUO\�UHFXUUHQW�DQJLQD�LQFUHDVHV�
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WRR��$LP��7R�DQDO\]H�WKH�FDXVH�RI�WKH�UHFXUUHQW�DQJLQD�LQ�SDWLHQWV�ZLWK�&$'�
DIWHU� FRURQDU\� DUWHU\� VWHQWLQJ��0DWHULDOV� DQG�PHWKRGV��:H� DQDO\]HG� WKH�
PHGLFDO�UHFRUGV�RI����LQSDWLHQWV�RSHUDWHG�LQ�FDUGLR�VXUJLFDO�GHSDUWPHQW�RI�
,QWHUUHJLRQDO�&OLQLFDO�'LDJQRVWLF�&HQWHU�RI�.D]DQ�LQ�����±������5HVXOWV��
,Q� ����±����� \HDUV�� ����� FRURQDU\� E\SDVV� RSHUDWLRQV�ZHUH� SHUIRUPHG��
$PRQJ� WKHP� ��� LQWHUYHQWLRQV� ZHUH� GRQH� DIWHU� FRURQDU\� VWHQWLQJ�� $OO�
SDWLHQWV�DIWHU�VWHQWLQJ�UHFHLYHG�D�VWDQGDUG�WKHUDS\��DQWLWKURPERWLF�WKHUDS\��
VWDWLQV��FDOFLXP�FKDQQHO�EORFNHUV��QLWUDWHV�DQG�$&(�LQKLELWRUV�����SDWLHQWV�
UHTXLUHG�VXUJHU\�ZLWKLQ���PRQWKV��RI�ZKLFK���SDWLHQWV�KDG�VXUJHU\�SHUIRUPHG�
��PRQWK�DIWHU�VWHQWLQJ��)RU����SDWLHQWV�E\SDVV�RSHUDWLRQ�ZDV�SHUIRUPHG�RQ�
WKH�VDPH�DUWHULHV��ZKLFK�ZHUH�SUHYLRXVO\�VWHQWHG����SDWLHQWV��ZKRVH�DQJLQD�
UHFXUUHQFH�ZDV�REVHUYHG�LQ�OHVV�WKDQ�D�PRQWK�ODWHU�VWHQWLQJ��KDG�RSHUDWLRQV�
SHUIRUPHG�RQ�RWKHU�FRURQDU\�DUWHULHV�WKDW�KDYH�QRW�EHHQ�SUHYLRXVO\�VWHQWHG��
JLYHQ�WKH�IDFW�WKDW�WKHLU�HQGRYDVFXODU�VXUJHU\�ZDV�FRQGXFWHG�LQ�D�SODQQHG�
PDQQHU��7KH�DQDO\VLV�RI�FRURQDURJUDPV�GRQH�EHIRUH�VWHQWLQJ�VKRZHG�WKDW�
PRVW�RI�DOO�SDWLHQWV�KDG��±��VWHQRVLV��8VXDOO\�VWHQWV�ZHUH�LQVWDOOHG�LQ�RQH�
RU�WZR�VWHQRVLV����SDWLHQWV�KDG�KHLJKW�FKROHVWHURO��RI�ZKLFK�RQO\���SDWLHQWV�
UHFHLYHG�VWDWLQV��DQG�RWKHUV�GLG�QRW�WDNH�VWDWLQV�GHVSLWH�UHFRPPHQGDWLRQV��
��SDWLHQWV�VXIIHUHG�IURP�GLDEHWHV��WZR�RI�WKHP�ZHUH�RSHUDWHG�DW�D�SHULRG�
RI���WR���PRQWKV�DIWHU�VWHQWLQJ��RQH�DIWHU����PRQWKV��RWKHU� LQ���\HDUV����
SDWLHQWV���������KDG�D�GHFUHDVH�RI�P\RFDUGLDO�FRQWUDFWLOLW\�DIWHU�VWHQWLQJ��
WKH\�ZHUH�RSHUDWHG�ZLWKLQ���PRQWKV�DIWHU�VWHQWLQJ��:H�KDYH�QRW�LGHQWL¿HG�
DQ\�GLVWLQFWLYH�IHDWXUHV�LQ�SHUIRUPLQJ�FRURQDU\�DUWHU\�E\SDVV�VXUJHU\�DQG�
SRVWRSHUDWLYH�FRPSOLFDWLRQV�LQ�WKHVH�SDWLHQWV��&RQFOXVLRQ�����(DUO\�UHWXUQ�
RI�DQJLQD��XS�WR���PRQWK��DIWHU�VWHQWLQJ��LQ�RXU�RSLQLRQ��LV�DVVRFLDWHG�ZLWK�
LQDGHTXDWH�UHYDVFXODUL]DWLRQ�����5HGXFHG�HMHFWLRQ�IUDFWLRQ�DIWHU�FRURQDU\�
VWHQWLQJ�PD\�EH�D�PDUNHU�RI� LQDGHTXDWH� UHYDVFXODUL]DWLRQ�����3UHYLRXVO\�
SHUIRUPHG�FRURQDU\�VWHQWLQJ�LV�QRW�D�ULVN�IDFWRU�IRU�SHUIRUPLQJ�FRURQDU\�
DUWHU\�E\SDVV�VXUJHU\�

ɊȿɁɍɅɖɌȺɌɕ�ɄȺɊɈɌɂȾɇɈɃ�ɗɇȾȺɊɌȿɊɗɄɌɈɆɂɂ�
ɂ�ȺɇȽɂɈɋɌȿɇɌɂɊɈȼȺɇɂə�ɉɊɂ�ɏɊɈɇɂɑȿɋɄɈɃ�
ɐȿɊȿȻɊȺɅɖɇɈɃ�ɂɒȿɆɂɂ�
Ʉ�Ɋ��əɯɭɞɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɂ��Ⱦɚɜɵɞɤɢɧ
Ɇɨɪɞɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɇ�ɉ�� Ɉɝɚɪɺɜɚ��
ɋɚɪɚɧɫɤ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɞɧɨɣ�ɢɡ�ɜɟɞɭɳɢɯ�ɩɪɢɱɢɧ�ɫɢɧɞɪɨɦɚ�ɰɟɪɟɛɪɚɥɶɧɨɣ�ɢɲɟɦɢɢ�
ɹɜɥɹɟɬɫɹ�ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɟ�ɩɨɪɚɠɟɧɢɟ�ɷɤɫɬɪɚɤɪɚɧɢɚɥɶɧɵɯ�ɨɬɞɟɥɨɜ�
ɜɧɭɬɪɟɧɧɟɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ�� Ⱦɢɚɝɧɨɫɬɢɤɚ� ɢ� ɜɵɛɨɪ� ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɫɩɨɫɨɛɚ� ɪɟɜɚɫɤɭɥɹɪɢɡɚɰɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� ɩɪɢ� ɤɚɪɨɬɢɞɧɨɦ�
ɚɬɟɪɨɫɤɥɟɪɨɡɟ� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɨɣ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɩɪɟɞɟɥɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɨɧɨɝɪɚɮɢɢ� ɜ� ɜɵɛɨɪɟ� ɫɩɨɫɨɛɚ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɤɚɪɨɬɢɞɧɨɝɨ� ɚɬɟɪɨɫɤɥɟɪɨɡɚ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɞɚɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ���� ɤɥɢɧɢɱɟɫɤɢɯ�
ɧɚɛɥɸɞɟɧɢɣ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɚɬɟɪɨɫɤɥɟɪɨɡɨɦ� ɛɪɚɯɢɨɰɟɮɚɥɶɧɵɯ�
ɚɪɬɟɪɢɣ�� ɧɚɯɨɞɢɜɲɢɯɫɹ� ɧɚ� ɫɬɚɰɢɨɧɚɪɧɨɦ� ɥɟɱɟɧɢɢ� ɜ� Ɋɟɝɢɨɧɚɥɶɧɨɦ�
ɫɨɫɭɞɢɫɬɨɦ� ɰɟɧɬɪɟ� ɢ� ɚɧɝɢɨɯɢɪɭɪɝɢɱɟɫɤɨɦ� ɨɬɞɟɥɟɧɢɢ� ȽȻɍɁ� ɊɆ�
©Ɋɟɫɩɭɛɥɢɤɚɧɫɤɚɹ�ɤɥɢɧɢɱɟɫɤɚɹ�ɛɨɥɶɧɢɰɚ�ʋ��ª��Ȼɨɥɶɧɵɦ�ɩɪɨɜɟɞɟɧɵ�
ɰɜɟɬɧɨɟ� ɞɭɩɥɟɤɫɧɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ� �ɐȾɋ�� ɜɧɟɱɟɪɟɩɧɵɯ� ɨɬɞɟɥɨɜ�
ɛɪɚɯɢɨɰɟɮɚɥɶɧɵɯ�ɚɪɬɟɪɢɣ�ɫ�ɨɰɟɧɤɨɣ�ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɣ�ɡɧɚɱɢɦɨɫɬɢ�
ɫɬɟɧɨɡɨɜ�ɜɧɭɬɪɟɧɧɟɣ�ɫɨɧɧɨɣ�ɚɪɬɟɪɢɢ� �ȼɋȺ�� �ɩɨ�ɉɨɤɪɨɜɫɤɨɦɭ�Ⱥ�ȼ���
ɢ� ɨɩɪɟɞɟɥɟɧɢɟɦ� ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ�
ɛɥɹɲɤɢ��ɩɨ�*UD\±:HDOH���ɬɪɚɧɫɤɪɚɧɢɚɥɶɧɚɹ�ɞɨɩɩɥɟɪɨɝɪɚɮɢɹ�ɫɨɫɭɞɨɜ�
ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ� �ɌɄȾȽ��� ɚɧɝɢɨɝɪɚɮɢɹ� ɛɪɚɯɢɨɰɟɮɚɥɶɧɵɯ� ɚɪɬɟɪɢɣ��
ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɵɹɜɥɟɧɨ�� ɱɬɨ� ɫ� ɭɜɟɥɢɱɟɧɢɟɦ�
ɫɬɟɩɟɧɢ� ɫɬɟɧɨɡɚ� ȼɋȺ� ɜɨɡɪɚɫɬɚɟɬ� ɜɵɪɚɠɟɧɧɨɫɬɶ� ɤɥɢɧɢɱɟɫɤɢɯ�
ɫɢɦɩɬɨɦɨɜ�� ɫɬɪɭɤɬɭɪɧɚɹ� ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ�
ɛɥɹɲɤɢ�� Ʉɥɢɧɢɱɟɫɤɢ� ɜɵɪɚɠɟɧɧɵɣ� ɢ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɣ�
ɚɬɟɪɨɫɤɥɟɪɨɡ� ɜ� ɞɪɭɝɢɯ� ɚɪɬɟɪɢɚɥɶɧɵɯ� ɛɚɫɫɟɣɧɚɯ� ɫɨɱɟɬɚɟɬɫɹ� ɫ�
ɜɵɪɚɠɟɧɧɵɦ�ɫɬɟɧɨɡɨɦ�ɢ�ɜ�ɫɨɧɧɵɯ�ɚɪɬɟɪɢɹɯ��ɍ���� ������ɩɚɰɢɟɧɬɨɜ�
ɧɚɛɥɸɞɚɥɢ� ɢɡɨɥɢɪɨɜɚɧɧɨɟ� ɩɨɪɚɠɟɧɢɟ� ɤɚɪɨɬɢɞɧɨɝɨ� ɛɚɫɫɟɣɧɚ�� ɭ�
��� ������ ±� ɤɚɪɨɬɢɞɧɨɝɨ� ɢ� ɤɨɪɨɧɚɪɧɨɝɨ�� ɭ� ��� ����� ±� ɤɪɢɬɢɱɟɫɤɢɟ�
ɦɭɥɶɬɢɮɨɤɚɥɶɧɵɟ� ɩɨɪɚɠɟɧɢɹ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɪɭɫɥɚ�� ɉɪɢ� ɫɪɚɜɧɟɧɢɢ�
ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ� ɐȾɋ� ɢ� ɚɧɝɢɨɝɪɚɮɢɢ� ɜ� ɞɢɚɝɧɨɫɬɢɤɟ� ɤɚɪɨɬɢɞɧɨɝɨ�
ɚɬɟɪɨɫɤɥɟɪɨɡɚ� ɞɨɫɬɨɜɟɪɧɵɯ� ɪɚɡɥɢɱɢɣ� ɧɟ� ɩɨɥɭɱɟɧɨ�� Ɉɰɟɧɢɜɚɹ�
ɪɟɡɭɥɶɬɚɬɵ� ɪɟɜɚɫɤɭɥɹɪɢɡɢɪɭɸɳɢɯ� ɨɩɟɪɚɰɢɣ�� ɭɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɤɚɪɨɬɢɞɧɚɹ� ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɹ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɦɟɧɶɲɟɣ� ɱɚɫɬɨɬɨɣ�
ɨɫɬɚɬɨɱɧɨɝɨ�ɫɬɟɧɨɡɚ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�ɤɚɪɨɬɢɞɧɵɦ�ɚɧɝɢɨɫɬɟɧɬɢɪɨɜɚɧɢɟɦ�
±���������ɢ����������ɫɥɭɱɚɟɜ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɇɟɧɶɲɟɣ�ɛɵɥɚ�ɢ�ɫɬɟɩɟɧɶ�
ɨɫɬɚɬɨɱɧɨɝɨ� ɫɬɟɧɨɡɚ�� ɩɪɢ� ɤɚɪɨɬɢɞɧɨɣ� ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɢ� �ɄɗȺɗ�� ±�
��������� ɩɪɢ� ɤɚɪɨɬɢɞɧɨɦ� ɚɧɝɢɨɫɬɟɧɬɢɪɨɜɚɧɢɢ� �ɄȺɋ�� ±� ���������
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ� ɛɵɥɚ� ɪɚɡɥɢɱɧɨɣ�
�������� ɞɧɹ� ɭ� ɛɨɥɶɧɵɯ� ɩɨɫɥɟ� ɄȺɋ� ɢ� ������� ɞɧɹ� ɩɨɫɥɟ� ɄɗȺɗ���

ɉɨɥɨɠɢɬɟɥɶɧɵɣ�ɤɥɢɧɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�ɨɬɦɟɱɟɧ�ɩɪɢ�ɨɛɟɢɯ�ɨɩɟɪɚɰɢɹɯ��
ɨɞɧɚɤɨ� ɡɚɜɢɫɢɬ� ɨɬ� ɫɬɟɩɟɧɢ� ɞɨɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɝɨ�
ɞɟɮɢɰɢɬɚ�� ȼɵɜɨɞɵ�� ɉɪɢ� ɤɚɪɨɬɢɞɧɨɦ� ɚɬɟɪɨɫɤɥɟɪɨɡɟ� ɞɥɹ� ɩɟɪɜɢɱɧɨɣ�
ɞɢɚɝɧɨɫɬɢɤɢ� ɢ� ɜɵɛɨɪɚ� ɫɩɨɫɨɛɚ� ɪɟɜɚɫɤɭɥɹɪɢɡɚɰɢɢ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�
ɫɭɳɟɫɬɜɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɢɦɟɟɬ� ɐȾɋ�� ɤɨɬɨɪɨɟ� ɩɨ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ�
ɧɟ�ɭɫɬɭɩɚɟɬ�ɚɧɝɢɨɝɪɚɮɢɢ�ɢ�ɩɨɡɜɨɥɹɟɬ�ɨɛɴɟɤɬɢɜɢɡɢɪɨɜɚɬɶ�ɪɚɡɥɢɱɧɵɟ�
ɤɥɢɧɢɱɟɫɤɢɟ� ɩɪɨɹɜɥɟɧɢɹ� ɫɨɫɭɞɢɫɬɨ�ɦɨɡɝɨɜɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��
ɇɚɥɢɱɢɟ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɯ� ɦɭɥɶɬɢɮɨɤɚɥɶɧɵɯ� ɫɬɟɧɨɡɨɜ�
ɫɨɱɟɬɚɟɬɫɹ� ɫ� ɜɵɪɚɠɟɧɧɵɦɢ� ɫɬɟɧɨɡɚɦɢ� ɜ� ɤɚɪɨɬɢɞɧɨɦ� ɛɚɫɫɟɣɧɟ�� ɱɬɨ�
ɩɨɞɬɜɟɪɠɞɚɟɬ�ɜɚɠɧɨɫɬɶ�ɩɪɨɜɟɞɟɧɢɹ�ɫɨɧɨɝɪɚɮɢɢ�ɷɤɫɬɪɚɤɪɚɧɢɚɥɶɧɵɯ�
ɚɪɬɟɪɢɣ�ɫ�ɌɄȾȽ�ɦɨɡɝɨɜɵɯ�ɫɨɫɭɞɨɜ��Ɋɟɲɟɧɢɟ�ɜɨɩɪɨɫɚ�ɨ�ɜɨɡɦɨɠɧɨɫɬɢ�
ɜɵɩɨɥɧɟɧɢɹ� ɤɚɪɨɬɢɞɧɨɣ� ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɢ� ɦɨɠɟɬ� ɛɚɡɢɪɨɜɚɬɶɫɹ� ɧɚ�
ɪɟɡɭɥɶɬɚɬɚɯ�ɐȾɋ��ɚ�ɞɥɹ�ɤɚɪɨɬɢɞɧɨɝɨ�ɚɧɝɢɨɫɬɟɧɬɢɪɨɜɚɧɢɹ�ɨɛɹɡɚɬɟɥɶɧɨ�
ɧɟɨɛɯɨɞɢɦɚ� ɫɟɥɟɤɬɢɜɧɚɹ� ɤɚɪɨɬɢɞɧɚɹ� ɚɧɝɢɨɝɪɚɮɢɹ�� Ʉɚɪɨɬɢɞɧɚɹ�
ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɹ� ɩɨɤɚɡɚɧɚ� ɩɪɢ� ɫɬɟɧɨɡɟ� ɤɚɪɨɬɢɞɧɵɯ� ɚɪɬɟɪɢɣ� ɫɜɵɲɟ�
�����ɧɚɥɢɱɢɢ�ɜɵɪɚɠɟɧɧɨɣ�ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ�ɢɡɜɢɬɨɫɬɢ�ɢ�ɛɥɹɲɟɤ�,,,±,9�
ɬɢɩɨɜ��Ʉɚɪɨɬɢɞɧɨɟ�ɚɧɝɢɨɫɬɟɧɬɢɪɨɜɚɧɢɟ�ɩɨɤɚɡɚɧɨ�ɩɪɢ�ɫɬɟɧɨɡɟ�ɦɟɧɟɟ�
�����ɨɬɫɭɬɫɬɜɢɢ�ɩɪɨɬɹɠɟɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ��ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ�ɢɡɜɢɬɨɫɬɢ�
ɢ�ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɯ�ɛɥɹɲɟɤ�,9�ɬɢɩɚ�
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,QWURGXFWLRQ��$WKHURVFOHURWLF� RI� H[WUDFUDQLDO� FDURWLG� DUWHU\� LV� RQH� RI� WKH�
OHDGLQJ� FDXVHV� RI� FHUHEUDO� LVFKHPLD� V\QGURPH� GHIHDW�� 'LDJQRVLV� DQG�
VHOHFWLRQ� RI� RSWLPDO�PHWKRG� RI� UHYDVFXODUL]DWLRQ� RI� WKH� EUDLQ� LQ� FDURWLG�
DWKHURVFOHURVLV� LV� WKH� DFWXDO� SUREOHP�� $LP�� ,GHQWLI\� RSSRUWXQLWLHV� RI�
VRQRJUDSK\� LQ� FKRRVLQJ� WKH� PHWKRG� RI� VXUJLFDO� WUHDWPHQW� RI� FDURWLG�
DWKHURVFOHURVLV��0DWHULDOV�DQG�PHWKRGV��,Q�WKLV�VWXG\�LQFOXGHG�����FOLQLFDO�
REVHUYDWLRQV�RI�SDWLHQWV�ZLWK�DWKHURVFOHURVLV�RI�WKH�EUDFKLRFHSKDOLF�DUWHULHV��
ZKR�ZHUH�KRVSLWDOL]HG�LQ�WKH�5HJLRQDO�9DVFXODU�&HQWUH�DQG�DQJLRVXUJLFDO�
GHSDUWPHQW� RI� 5HSXEOLFDQ� FOLQLFDO� KRVSLWDO� ʋ� ��� 3DWLHQWV� ZHUH� FDUULHG�
RXW� WKH� IROORZLQJ�SURFHGXUHV��FRORU�GXSOH[�VFDQQLQJ� �&'6��H[WUDFUDQLDO�
EUDFKLRFHSKDOLF�DUWHULHV�ZLWK�WKH�DVVHVVPHQW�RI�KHPRG\QDPLF�VLJQL¿FDQFH�
RI� VWHQRVLV� RI� WKH� LQWHUQDO� FDURWLG� DUWHU\� �,&$�� �3RNURYVN\� $�9��� DQG�
WKH� GH¿QLWLRQ� RI� WKH� PRUSKRORJLFDO� VWUXFWXUH� RI� DWKHURVFOHURWLF� SODTXHV�
�*UD\±:HDOH���WUDQVFUDQLDO�GRSSOHURJUDSK\�RI�YHVVHOV�RI�WKH�EUDLQ��7&'���
DQJLRJUDSK\�EUDFKLRFHSKDOLF�DUWHULHV��VHYHULW\�RI� WKH�SDWLHQW�DVVHVVPHQW��
5HVXOWV��,W�ZDV�IRXQG�WKDW�ZKHQ�WKH�GHJUHH�RI�VWHQRVLV�RI�,&$�LQFUHDVH��WKH�
VHYHULW\�RI�FOLQLFDO�V\PSWRPV��VWUXFWXUDO�KHWHURJHQHLW\�RI�DWKHURVFOHURWLF�
SODTXH� LQFUHDVHV� WRR�� &OLQLFDOO\� SURQRXQFHG� DQG� KHPRG\QDPLFDOO\�
VLJQL¿FDQW� DWKHURVFOHURVLV� LQ� RWKHU� DUWHULDO� EDVLQV� FRPELQHG� ZLWK� WKH�
H[SUHVVHG� VWHQRVLV� DQG� FDURWLG� DUWHULHV�� ��� ������ SDWLHQWV� KDG� LVRODWHG�
GHIHDW� RI� FDURWLG� UHJLRQ�� ��� ������ ±� FDURWLG� DQG� FRURQDU\�� ��� ����� ±�
FULWLFDO�PXOWLIRFDO�OHVLRQV�RI�DUWHULDO�WUHH��$W�FRPSDULVRQ�RI�LQIRUPDWLYHQHVV�
RI� &'6� DQG� DQJLRJUDSK\� LQ� WKH� GLDJQRVLV� RI� FDURWLG� DWKHURVFOHURVLV�
VLJQL¿FDQW� GLIIHUHQFHV� KDV� QRW� EHHQ� REWDLQHG�� (VWLPDWLQJ� WKH� UHVXOWV� RI�
UHYDVFXODUL]DWLRQ�RSHUDWLRQV�� LW�ZDV�IRXQG�WKDW�FDURWLG�HQGDUWHUHFWRP\�LV�
DFFRPSDQLHG�E\�D�ORZHU�IUHTXHQF\�RI�UHVLGXDO�VWHQRVLV�LQ�FRPSDULVRQ�ZLWK�
WKH�FDURWLG�DUWHU\�VWHQWLQJ�±���������DQG����������FDVHV��UHVSHFWLYHO\��7KH�
GHJUHH�RI�UHVLGXDO�VWHQRVLV�ZDV�OHVV��FDURWLG�HQGDUWHUHFWRP\�±����������
ZLWK�FDURWLG�DUWHU\�VWHQWLQJ�±����������7KH�GXUDWLRQ�RI�WKH�SRVWRSHUDWLYH�
SHULRG�ZDV�GLIIHUHQW���������GD\�LQ�SDWLHQWV�DIWHU�VWHQWLQJ�RI� WKH�FDURWLG�
DUWHU\� DQG� ������� GD\� DIWHU� FDURWLG� HQGDUWHUHFWRP\���$�SRVLWLYH� FOLQLFDO�
HIIHFW�ZDV�REVHUYHG�LQ�ERWK�RSHUDWLRQV��KRZHYHU��LW�GHSHQGV�RQ�WKH�GHJUHH�
RI� SUHRSHUDWLYH� QHXURORJLFDO� GH¿FLW�� &RQFOXVLRQ�� )RU� SULPDU\� GLDJQRVLV�
DQG� VHOHFWLRQ� RI� D� PHWKRG� RI� UHYDVFXODUL]DWLRQ� RI� WKH� EUDLQ� RI� FDURWLG�
DWKHURVFOHURVLV� &'6� LV� RI� JUHDW� LPSRUWDQFH� WKDW� LQIRUPDWLRQ� FRQWHQW� LV�
QRW�OHVV�WKDQ�WKH�DQJLRJUDSK\�DQG�DOORZV�WR�REMHFWLI\�WKH�YDULRXV�FOLQLFDO�
PDQLIHVWDWLRQV� RI� YDVFXODU�FHUHEUDO� LQVXI¿FLHQF\�� 7KH� SUHVHQFH� RI�
KHPRG\QDPLFDOO\� VLJQL¿FDQW� PXOWLIRFDO� VWHQRVLV� FRPELQHG� ZLWK� VHYHUH�
VWHQRVLV�RI�WKH�FDURWLG�SRRO��ZKLFK�FRQ¿UPV�WKH�LPSRUWDQFH�RI�VRQRJUDSK\�
H[WUDFUDQLDO� DUWHULHV�ZLWK�7&'�FHUHEUDO� YHVVHOV��&DURWLG� HQGDUWHUHFWRP\�
LV�UHFRPPHQGHG�LQ�WKH�FDVH�RI�VWHQRVLV�RI�FDURWLG�DUWHU\��RFFOXVLRQ�RYHU�
������ WKH�SUHVHQFH�RI� VHYHUH�SDWKRORJLFDO� WRUWXRVLW\�DQG�SODTXHV� ,,,±,9�
W\SHV��6WHQWLQJ�RI�WKH�FDURWLG�DUWHU\�LV�UHFRPPHQGHG�LQ�WKH�FDVH�RI�VWHQRVLV�
RI�OHVV�WKDQ������WKH�DEVHQFH�RI�D�ORQJ�SURFHVV��SDWKRORJLF�WRUWXRVLW\�RI�
DWKHURVFOHURWLF�SODTXHV��DQG�W\SH�,9�
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ɅɈɀɇɕȿ�ɉɈɋɌɂɇɔȿɄɐɂɈɇɇɕȿ�ȺɇȿȼɊɂɁɆɕ�
ɉȿɊɂɎȿɊɂɑȿɋɄɂɏ�ȺɊɌȿɊɂɃ�ɍ�Ʌɂɐ�ɋ�ɇȺɊɄɈɌɂɑȿɋɄɈɃ�
ɁȺȼɂɋɂɆɈɋɌɖɘ��ɉɊɈȽɇɈɁ�ɂ�ȼɕȻɈɊ�ɈɉɌɂɆȺɅɖɇɈȽɈ�
ɆȿɌɈȾȺ�Ʌȿɑȿɇɂə
Ⱥ�Ɇ��Ⱦɚɧɢɥɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɇ�ȼ��Ɇɚɤɫɢɦɨɜ��ɂ�ɇ��Ʉɨɪɨɬɤɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨ�ɞɚɧɧɵɦ�ɎɋɄɇ�ɊɎ��ɤ������ɝ��ɜ�Ɋɨɫɫɢɢ�ɫɥɨɠɢɥɚɫɶ�ɫɢɬɭɚɰɢɹ��
ɤɨɝɞɚ�ɧɚ�����ɬɵɫ��ɠɢɬɟɥɟɣ�ɩɪɢɯɨɞɢɬɫɹ�ɜ�ɫɪɟɞɧɟɦ�ɨɤɨɥɨ�����ɧɚɪɤɨɦɚɧɨɜ��
ȼ�ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɦɨɫɤɨɜɫɤɢɟ�ɯɢɪɭɪɝɢ�ɜɫɟ�ɱɚɳɟ�ɧɚɱɚɥɢ�ɫɬɚɥɤɢɜɚɬɶɫɹ�
ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɯɢɪɭɪɝɢɱɟɫɤɢɦɢ� ɨɫɥɨɠɧɟɧɢɹɦɢ� ɩɚɪɟɧɬɟɪɚɥɶɧɨɝɨ�
ɜɜɟɞɟɧɢɹ� ɧɚɪɤɨɬɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ�� ȼ� ɩɪɚɤɬɢɤɟ� ɫɨɫɭɞɢɫɬɨɝɨ� ɯɢɪɭɪɝɚ�
ɧɚɢɛɨɥɟɟ� ɝɪɨɡɧɵɦ� ɠɢɡɧɟɭɝɪɨɠɚɸɳɢɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɹɜɢɥɨɫɶ�
ɮɨɪɦɢɪɨɜɚɧɢɟ� ɥɨɠɧɵɯ� ɚɧɟɜɪɢɡɦ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ� ɚɪɬɟɪɢɣ� ɫ� ɢɯ�
ɪɚɡɪɵɜɨɦ�� ɤɨɬɨɪɨɟ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɛɨɥɶɲɢɦ� ɨɛɴɟɦɨɦ� ɤɪɨɜɨɩɨɬɟɪɢ�
ɢ� ɨɫɬɪɨɣ� ɢɲɟɦɢɟɣ� ɩɢɬɚɟɦɨɣ� ɤɨɧɟɱɧɨɫɬɢ�� ɋɦɟɪɬɧɨɫɬɶ� ɭ� ɥɢɰ� ɫ�
ɞɚɧɧɵɦ� ɨɫɥɨɠɧɟɧɢɟɦ� ɛɟɡ� ɨɤɚɡɚɧɢɹ� ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɩɨɦɨɳɢ�
ɞɨɫɬɢɝɚɟɬ� ������ Ɉɤɚɡɚɧɢɟ� ɫɬɚɰɢɨɧɚɪɧɨɣ� ɩɨɦɨɳɢ� ɬɚɤɢɦ� ɛɨɥɶɧɵɦ�
ɬɚɤɠɟ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɟɪɶɟɡɧɭɸ� ɩɪɨɛɥɟɦɭ�� ɉɪɚɤɬɢɱɟɫɤɢ� ɜɫɟ�
ɜɪɚɱɢ�� ɢɡɭɱɚɸɳɢɟ� ɯɢɪɭɪɝɢɱɟɫɤɢɟ� ɚɫɩɟɤɬɵ� ɧɚɪɤɨɦɚɧɢɢ�� ɨɬɦɟɱɚɸɬ��
ɱɬɨ� ɩɨɫɬɢɧɴɟɤɰɢɨɧɧɵɟ� ɩɨɜɪɟɠɞɟɧɢɹ� ɫɨɫɭɞɨɜ� ɫ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɶɸ�
ɜɟɪɨɹɬɧɨɫɬɢ� ɦɨɝɭɬ� ɩɪɢɜɨɞɢɬɶ� ɤɚɤ� ɤ� ɩɨɬɟɪɟ� ɤɨɧɟɱɧɨɫɬɢ�� ɬɚɤ� ɢ� ɤ�
ɥɟɬɚɥɶɧɨɦɭ� ɢɫɯɨɞɭ�� ɇɟɬ� ɟɞɢɧɨɝɨ� ɦɧɟɧɢɹ� ɩɨ� ɩɨɜɨɞɭ� ɬɨɝɨ�� ɫɥɟɞɭɟɬ�
ɥɢ� ɬɚɤɢɦ� ɛɨɥɶɧɵɦ� ɩɵɬɚɬɶɫɹ� ɫɨɯɪɚɧɢɬɶ� ɰɟɧɬɪɚɥɶɧɵɣ� ɤɪɨɜɨɬɨɤ�
ɩɭɬɟɦ� ɩɪɨɜɟɞɟɧɢɹ� ɫɨɫɭɞɢɫɬɵɯ� ɪɟɤɨɧɫɬɪɭɤɰɢɣ� ɥɢɛɨ� ɜɵɩɨɥɧɹɬɶ�
ɥɢɝɢɪɭɸɳɢɟ� ɨɩɟɪɚɰɢɢ�� ɬɚɤɠɟ� ɡɚɬɪɭɞɧɟɧ� ɩɪɨɝɧɨɡ� ɫɨɯɪɚɧɟɧɢɹ�
ɤɨɧɟɱɧɨɫɬɢ�� ɉɨ� ɞɚɧɧɵɦ� ɧɟɤɨɬɨɪɵɯ� ɚɜɬɨɪɨɜ�� ɱɚɫɬɨɬɚ� ɚɦɩɭɬɚɰɢɣ�
ɩɨɫɥɟ�ɥɢɝɢɪɨɜɚɧɢɹ�ɦɚɝɢɫɬɪɚɥɶɧɵɯ�ɚɪɬɟɪɢɣ�ɤɨɧɟɱɧɨɫɬɟɣ�ɜ�ɩɨɩɭɥɹɰɢɢ�
ɫɨɫɬɚɜɥɹɟɬ� ��±���� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɛɨɪ� ɨɩɬɢɦɚɥɶɧɨɝɨ�
ɦɟɬɨɞɚ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɩɨɫɬɢɧɴɟɤɰɢɨɧɧɵɯ� ɥɨɠɧɵɯ�
ɚɧɟɜɪɢɡɦ� ɭ� ɧɚɪɤɨɡɚɜɢɫɢɦɵɯ� ɩɚɰɢɟɧɬɨɜ�� ȼɵɪɚɛɨɬɤɚ� ɩɪɢɧɰɢɩɨɜ�
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɢ� ɤɨɧɟɱɧɨɫɬɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɭɪɨɜɧɹ� ɤɨɥɥɚɬɟɪɚɥɶɧɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɩɪɢ� ɥɢɝɢɪɭɸɳɢɯ�
ɨɩɟɪɚɰɢɹɯ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɟɞɟɧɨ� ɧɚ�
ɤɚɮɟɞɪɟ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɛɨɥɟɡɧɟɣ�ʋ� �� ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ�
ɊɇɂɆɍ� ɢɦ� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ�� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɚɡɨɣ� ɤɨɬɨɪɨɣ� ɹɜɥɹɟɬɫɹ�
ȽɄȻ�ʋ����� Ȼɵɥ� ɩɪɨɜɟɞɟɧ� ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ� ɚɧɚɥɢɡ� ��� ɛɨɥɶɧɵɯ� ����
ɦɭɠɱɢɧ�ɢ���ɠɟɧɳɢɧ���ɢɡ�ɤɨɬɨɪɵɯ����ɛɵɥɢ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ�ɩɨ�ɩɨɜɨɞɭ�
ɥɨɠɧɵɯ� ɩɨɫɬɢɧɴɟɤɰɢɨɧɧɵɯ� ɚɧɟɜɪɢɡɦ� ɨɛɳɟɣ� ɛɟɞɪɟɧɧɨɣ� ɚɪɬɟɪɢɢ�
�ɈȻȺ�� ɢ� �� ±� ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɛɟɞɪɟɧɧɨɣ� ɚɪɬɟɪɢɢ� �ɉȻȺ��� ɋɪɟɞɧɢɣ�
ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ��� ɥɟɬ�� Ȼɨɥɶɧɵɦ�ɨɩɪɟɞɟɥɹɥɚɫɶ� ɩɭɥɶɫɚɰɢɹ� ɚɪɬɟɪɢɣ�
ɞɢɫɬɚɥɶɧɟɣ� ɚɧɟɜɪɢɡɦɵ�� ɝɪɭɩɩɚ� ɫ� ɧɚɥɢɱɢɟɦ� ɩɭɥɶɫɚ� ɫɨɫɬɚɜɢɥɚ� ���
ɱɟɥɨɜɟɤ� ������� ɭ� ��� ɱɟɥɨɜɟɤ� ������ɩɭɥɶɫ� ɨɬɫɭɬɫɬɜɨɜɚɥ��Ɉɬɫɭɬɫɬɜɢɟ�
ɩɭɥɶɫɚ� ɛɟɡ� ɫɢɦɩɬɨɦɨɜ� ɨɫɬɪɨɣ� ɢɲɟɦɢɢ� ɤɨɧɟɱɧɨɫɬɢ�ɦɵ� ɪɚɫɰɟɧɢɜɚɥɢ�
ɤɚɤ�ɯɨɪɨɲɨ�ɫɮɨɪɦɢɪɨɜɚɧɧɭɸ�ɤɨɥɥɚɬɟɪɚɥɶɧɭɸ�ɫɨɫɭɞɢɫɬɭɸ�ɫɟɬɶ��ȼɫɟɦ�
ɛɨɥɶɧɵɦ� ɜɵɩɨɥɧɹɥɚɫɶ� ɩɟɪɟɜɹɡɤɚ� ɧɚɪɭɠɧɨɣ� ɩɨɞɜɡɞɨɲɧɨɣ� ɚɪɬɟɪɢɢ��
ɜɫɤɪɵɬɢɟ� ɢ� ɞɪɟɧɢɪɨɜɚɧɢɟ� ɩɨɥɨɫɬɢ� ɚɧɟɜɪɢɡɦɵ�� ɚ� ɬɚɤɠɟ� ɩɟɪɟɜɹɡɤɚ�
ɩɨɜɟɪɯɧɨɫɬɧɨɣ� ɢ� ɝɥɭɛɨɤɨɣ� ɛɟɞɪɟɧɧɨɣ� ɚɪɬɟɪɢɣ�� ȼ� �� ɫɥɭɱɚɹɯ� ɛɵɥɚ�
ɩɪɟɞɩɪɢɧɹɬɚ� ɩɨɩɵɬɤɚ� ɫɨɫɭɞɢɫɬɨɣ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ��� ±� ɚɭɬɨɜɟɧɨɣ��
�±� ɫɢɧɬɟɬɢɱɟɫɤɢɦ� ɷɤɫɩɥɚɧɬɨɦ��� �� ɢɡ� ɧɢɯ� ɡɚɤɨɧɱɢɥɢɫɶ� ɷɪɨɡɢɜɧɵɦ�
ɤɪɨɜɨɬɟɱɟɧɢɟɦ� ɢ� ɩɟɪɟɜɹɡɤɨɣ� ɇɉȺ�� ɜ� ɨɞɧɨɦ� ɧɚɛɥɸɞɟɧɢɢ� ɦɵ�
ɩɨɥɭɱɢɥɢ�ɯɨɪɨɲɢɣ�ɪɟɡɭɥɶɬɚɬ��ȼɫɟɦ�ɩɪɨɨɩɟɪɢɪɨɜɚɧɧɵɦ�ɩɪɨɜɨɞɢɥɚɫɶ�
ɞɟɡɢɧɬɨɤɫɢɤɚɰɢɨɧɧɚɹ�� ɬɪɚɧɫɮɭɡɢɨɧɧɚɹ� ɢ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɚɹ�
ɬɟɪɚɩɢɹ�� ɉɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɨɰɟɧɢɜɚɥɨɫɶ� ɫɨɫɬɨɹɧɢɟ� ɤɨɧɟɱɧɨɫɬɢ�� ɩɪɢ�
ɪɚɡɜɢɬɢɢ�ɨɫɬɪɨɣ�ɢɲɟɦɢɢ�,,�ɛ�ɢ�ɜɵɲɟ��ɩɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɋɚɜɟɥɶɟɜɚ�
ȼ�ɋ��� ɛɨɥɶɧɵɟ� ɩɟɪɟɜɨɞɢɥɢɫɶ� ɜ� ɝɧɨɣɧɵɣ� ɫɬɚɰɢɨɧɚɪ� ɞɥɹ� ɚɦɩɭɬɚɰɢɢ��
Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� �ɞɨ� �±��� ɞɧɟɣ��
ɜ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ�� ɭ� ɤɨɬɨɪɵɯ� ɨɬɦɟɱɚɥɚɫɶ� ɞɢɫɬɚɥɶɧɚɹ� ɩɭɥɶɫɚɰɢɹ��
ɤɨɥɢɱɟɫɬɜɨ� ɚɦɩɭɬɚɰɢɣ� ɫɨɫɬɚɜɢɥɨ� �� ������� ɜ� ɝɪɭɩɩɟ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ�
ɩɭɥɶɫɚ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� �� ����� ɚɦɩɭɬɚɰɢɹ� ɢ� ɜ� ��� ������ ɫɥɭɱɚɹɯ�
ɤɨɧɟɱɧɨɫɬɶ� ɭɞɚɥɨɫɶ� ɫɨɯɪɚɧɢɬɶ��Ɉɛɳɟɟ� ɱɢɫɥɨ� ɚɦɩɭɬɚɰɢɣ� ±� �� �������
ȼɵɜɨɞɵ�� ɂɫɯɨɞɹ� ɢɡ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨɛ�
ɨɠɢɞɚɟɦɨɦ� ɛɥɚɝɨɩɪɢɹɬɧɨɦ� ɬɟɱɟɧɢɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ�
ɭ� ɧɚɪɤɨɡɚɜɢɫɢɦɵɯ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɥɨɠɧɵɦɢ� ɩɨɫɬɢɧɴɟɤɰɢɨɧɧɵɦɢ�
ɚɧɟɜɪɢɡɦɚɦɢ�� ɇɚɥɢɱɢɟ� ɢɥɢ� ɨɬɫɭɬɫɬɜɢɟ� ɩɭɥɶɫɚ� ɧɢɠɟ� ɭɪɨɜɧɹ�
ɚɧɟɜɪɢɡɦɵ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɤɚɤ� ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɣ� ɩɪɢɡɧɚɤ� ɩɪɢ�
ɥɢɝɢɪɭɸɳɢɯ�ɨɩɟɪɚɰɢɹɯ��Ɉɛɳɟɟ�ɱɢɫɥɨ�ɚɦɩɭɬɚɰɢɣ�ɩɨɫɥɟ�ɥɟɝɢɪɨɜɚɧɢɹ�
ɇɉȺ� ɭ� ɧɚɪɤɨɡɚɜɢɫɢɦɵɯ� ������ ɧɢɠɟ�� ɱɟɦ� ɱɢɫɥɨ� ɚɦɩɭɬɚɰɢɣ� ɩɨɫɥɟ�
ɩɟɪɟɜɹɡɤɢ� ɇɉȺ� ɜ� ɩɨɩɭɥɹɰɢɢ� ���±������ ɩɨɷɬɨɦɭ� ɪɚɫɲɢɪɟɧɧɵɟ�
ɥɢɝɢɪɭɸɳɢɟ�ɨɩɟɪɚɰɢɢ�ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɦɟɬɨɞɨɦ�ɜɵɛɨɪɚ�ɩɪɢ�ɥɟɱɟɧɢɢ�
ɞɚɧɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ɉɪɨɬɟɡɢɪɨɜɚɧɢɟ� ɚɪɬɟɪɢɣ� ɜ� ɭɫɥɨɜɢɹɯ� ɢɧɮɟɤɰɢɢ�
ɭ� ɧɚɪɤɨɦɚɧɨɜ�� ɩɨ� ɧɚɲɢɦ� ɞɚɧɧɵɦ�� ɦɚɥɨɷɮɮɟɤɬɢɜɧɨ� ɢɡ�ɡɚ� ɛɨɥɶɲɨɝɨ�
ɪɢɫɤɚ� ɚɪɪɨɡɢɢ� ɫɨɫɭɞɚ� ɢ� ɨɛɳɟɣ� ɧɢɡɤɨɣ� ɱɚɫɬɨɬɨɣ� ɚɦɩɭɬɚɰɢɣ� ɩɪɢ�
ɥɢɝɢɪɭɸɳɢɯ�ɨɩɟɪɚɰɢɹɯ�
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,QWURGXFWLRQ�� $FFRUGLQJ� WR� WKH� )HGHUDO� 'UXJ� &RQWURO� 6HUYLFH� RI� WKH�
5XVVLDQ� )HGHUDWLRQ� LQ� ����� LQ� 5XVVLD� WKHUH� ZDV� D� VLWXDWLRQ� ZKHUH�
���� ���� UHVLGHQWV� KDYH� DQ� DYHUDJH� RI� DERXW� ���� DGGLFWV�� 5HFHQWO\�
0RVFRZ� VXUJHRQV� DUH� LQFUHDVLQJO\� EHJDQ� WR� HQFRXQWHU� YDULRXV� VXUJLFDO�
FRPSOLFDWLRQV� RI� SDUHQWHUDO� DGPLQLVWUDWLRQ� RI� GUXJV�� ,Q� SUDFWLFH� RI� D�
YDVFXODU� VXUJHRQ� WKH� PRVW� IRUPLGDEOH� FRPSOLFDWLRQ� ZDV� WKH� IRUPDWLRQ�
RI� OLIH�WKUHDWHQLQJ�SHULSKHUDO�DUWHULDO�SVHXGRDQHXU\VPV�ZLWK� WKHLU�EUHDN��
ZKLFK�LV�DFFRPSDQLHG�E\�D�ODUJH�YROXPH�RI�EORRG�ORVV�DQG�DFXWH�LVFKHPLD�
RI�OLPEV��0RUWDOLW\�LQ�LQGLYLGXDOV�ZLWK�WKLV�FRPSOLFDWLRQ�ZLWKRXW�SURYLGLQJ�
TXDOL¿HG�DVVLVWDQFH�UHDFKHV�������3URYLVLRQ�RI�KRVSLWDO�FDUH�VXFK�SDWLHQWV�
DOVR� LV� D� VHULRXV�SUREOHP��YLUWXDOO\�DOO�GRFWRUV� VWXG\LQJ� VXUJLFDO� DVSHFWV�
RI�DGGLFWLRQ�QRWH�WKDW�SRVWLQMHFWLYH��YDVFXODU�GDPDJH�ZLWK�D�KLJK�GHJUHH�
RI� SUREDELOLW\� FDQ� OHDG� WR� D� ORVV� RI� ERWK� OLPEV�� DQG� GHDWK��7KHUH� LV� QR�
FRQVHQVXV�DERXW�WKH�IDFW�ZKHWKHU�VXFK�SDWLHQWV�WU\�WR�NHHS�WKH�EORRG�ÀRZ�
WKURXJK�WKH�FHQWUDO�YDVFXODU�UHFRQVWUXFWLRQV�RU�SHUIRUP�OLJDWLRQ�RSHUDWLRQ��
DV�ZHOO�WKH�IRUHFDVW�GLI¿FXOW�OLPE�VDOYDJH��$FFRUGLQJ�WR�VRPH�DXWKRUV�WKH�
IUHTXHQF\�RI�DPSXWDWLRQV�DIWHU�OLJDWLRQ�RI�DUWHULHV�RI�WKH�H[WUHPLWLHV�LQ�WKH�
SRSXODWLRQ�LV���±�����$LP��6HOHFWLRQ�RI�WKH�RSWLPDO�PHWKRG�RI�VXUJLFDO�
WUHDWPHQW�RI�IDOVH�DQHXU\VPV�LQ�GUXJ�GHSHQGHQW�SDWLHQWV��'HYHORSPHQW�RI�
SULQFLSOHV� SUHGLFWLRQ� OLPE� YLDELOLW\� GHSHQGLQJ� RQ� WKH� OHYHO� RI� FROODWHUDO�
FLUFXODWLRQ� LQ� OLJDWXUH� RSHUDWLRQV�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� VWXG\�
ZDV�SHUIRUPHG�DW� WKH� FOLQLF�RI� WKH�GHSDUWPHQW�RI� VXUJLFDO�GLVHDVHV�ʋ���
51508��&LW\�&OLQLFDO�+RVSLWDO�ʋ�����&RQGXFWHG�D�UHWURVSHFWLYH�DQDO\VLV�
RI��������PDOHV�DQG��� IHPDOHV��SDWLHQWV�RSHUDWHG�RQ�IRU� IDOVH�DQHXU\VP�
RI� WKH�FRPPRQ�IHPRUDO� �&)$��±����SHRSOH��6XSHU¿FLDO� IHPRUDO�DUWHULHV�
�6)$�� ±� �� SHRSOH�� 7KH� PHGLDQ� DJH� ZDV� ��� \HDUV�� 3DWLHQWV� GHWHUPLQHG�
ULSSOH� DUWHULHV� GLVWDO� WR� WKH� DQHXU\VP�� WKH� JURXS� ZLWK� WKH� SUHVHQFH� RI�
WKH�SXOVH�ZDV����SHRSOH�������� LQ����SHRSOH�������WKHUH�ZDV�QR�SXOVH��
3XOVHOHVVQHVV�ZLWKRXW�V\PSWRPV�RI�DFXWH�OLPE�LVFKHPLD��ZH�UHJDUGHG�DV�D�
ZHOO�IRUPHG�FROODWHUDO�YDVFXODWXUH��$OO�SDWLHQWV�XQGHUZHQW�OLJDWLRQ�RI�WKH�
H[WHUQDO� LOLDF�DUWHU\�GLVVHFWLRQ�DQG�DQHXU\VP�FDYLW\�GUDLQDJH��DV�ZHOO�DV�
OLJDWLRQ�RI�WKH�VXSHU¿FLDO�DQG�GHHS�IHPRUDO�DUWHULHV��,Q���FDVHV��WKHUH�ZDV�
DQ�DWWHPSW�YDVFXODU�UHFRQVWUXFWLRQ����±�DXWRYHLQ����±�37)(�H[SODQWV�����RI�
WKHP�HQGHG�HURVLYH�EOHHGLQJ�DQG�EDQGDJLQJ�(,$�LQ�RQH�FDVH�ZH�JRW�D�JRRG�
UHVXOW��$OO�RSHUDWHG�SDWLHQWV�KDG�D�GHWR[L¿FDWLRQ��WUDQVIXVLRQ�DQG�DQWLELRWLF�
WKHUDS\��$IWHU�WKH�RSHUDWLRQ��HVWLPDWHG�VWDWH�OLPE��ZLWK�WKH�GHYHORSPHQW�RI�
DFXWH�LVFKHPLD�,,�E�DQG�DERYH��FODVVL¿FDWLRQ�6DYHOLHY�9�6���SDWLHQWV�ZHUH�
WUDQVIHUUHG� WR� WKH�SXUXOHQW�KRVSLWDO� IRU�DPSXWDWLRQ��5HVXOWV�� ,Q� WKH�HDUO\�
SRVWRSHUDWLYH�SHULRG��XS�WR���WR����GD\V��LQ�SDWLHQWV�ZKR�KDYH�QRWHG�WKH�
QXPEHU� RI� DPSXWDWLRQV� GLVWDO� SXOVDWLRQ�ZDV� �� ������ LQ� WKH� JURXS�ZLWK�
DEVHQFH�RI�SXOVH�ZDV�SHUIRUPHG��������DQG�DPSXWDWLRQ�LQ����������FDVHV�
RI� OLPE�IDLOHG� WR�VDYH� WRWDO�DPSXWDWLRQV��� �������&RQFOXVLRQ��%DVHG�RQ�
WKHVH�GDWD��ZH�FDQ�FRQFOXGH�WKH�H[SHFWHG�IDYRUDEOH�SRVWRSHUDWLYH�SHULRG�LQ�
GUXJ�GHSHQGHQW�SDWLHQWV�ZLWK�IDOVH�SRVWLQMHFWLYH�DQHXU\VPV��7KH�SUHVHQFH�
RU� DEVHQFH� RI� D� SXOVH� EHORZ� WKH� DQHXU\VP� FDQ� EH� XVHG� DV� D� SURJQRVWLF�
LQGLFDWRU�LQ�OLJDWXUH�RSHUDWLRQV�VLQFH�WKH�WRWDO�QXPEHU�RI�DPSXWDWLRQV�DIWHU�
GRSLQJ�13$�LQ�GUXJ�DGGLFWV�������ORZHU�WKDQ�WKH�QXPEHU�RI�DPSXWDWLRQV�
DIWHU�W\LQJ�WKH�13$�LQ�WKH�SRSXODWLRQ����±������/LJDWLRQ�RSHUDWLRQ�FDQ�EH�
FRQVLGHUHG�DV�DQ�H[WHQGHG�WUHDWPHQW�RI�FKRLFH�IRU�WKLV�GLVHDVH��3URVWKHWLFV�
DUWHULHV�LQ�FRQGLWLRQV�RI�LQIHFWLRQ�DPRQJ�GUXJ�XVHUV��DFFRUGLQJ�WR�RXU�GDWD�
±� LV� LQHIIHFWLYH�EHFDXVH�RI�KLJK� ULVN�DUURVLRQ�YHVVHO��DQG�DQ�RYHUDOO� ORZ�
IUHTXHQF\�RI�DPSXWDWLRQV�LQ�OLJDWXUH�RSHUDWLRQV�

ɈɐȿɇɄȺ�ɗɎɎȿɄɌɂȼɇɈɋɌɂ�ȽȿɉȺɊɂɇɈɌȿɊȺɉɂɂ�ɍ�
ɉȺɐɂȿɇɌɈȼ�ɋ�ɌɊɈɆȻɈɁɈɆ�ȽɅɍȻɈɄɂɏ�ȼȿɇ�ɇɂɀɇɂɏ�
ɄɈɇȿɑɇɈɋɌȿɃ
Ⱦ�Ɇ��ȼɚɪɞɚɧɹɧ��Ⱥ�ȼ��ɑɟɪɧɹɤɨɜ��Ⱥ�ɇ��Ȼɚɥɚɧɞɢɧɚ��Ⱥ�ɋ��Ƚɪɢɝɨɪɶɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��ɋɬɭɩɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ�ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ� ɜ� ɥɟɱɟɧɢɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɌȽȼ� ɹɜɥɹɟɬɫɹ�
ɩɨɞɛɨɪ� ɚɞɟɤɜɚɬɧɨɣ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ� ɬɟɪɚɩɢɢ�� ȼ� ɧɚɲɟ� ɜɪɟɦɹ�
ɩɪɢɧɹɬɚ� ɫɯɟɦɚ�� ɜɤɥɸɱɚɸɳɚɹ� ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɸ� ɫ� ɞɚɥɶɧɟɣɲɢɦ�
ɩɟɪɟɯɨɞɨɦ�ɧɚ� ɜɚɪɮɚɪɢɧ��Ʉɨɧɬɪɨɥɶ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɢ�
ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɧɟɮɪɚɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ� ɝɟɩɚɪɢɧɚ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�
ɫ� ɩɨɦɨɳɶɸ� ɢɡɦɟɪɟɧɢɹ� ɭɪɨɜɧɹ� ȺɑɌȼ�� ɚ� ɩɪɢ� ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ�
ɝɟɩɚɪɢɧɚɯ� �ɮɪɚɤɫɢɩɚɪɢɧ�� ɤɥɟɤɫɚɧ�� ±� ɭɪɨɜɧɹ� ɚɧɬɢ;�ɚɤɬɢɜɧɨɫɬɢ�
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ɩɥɚɡɦɵ�ɤɪɨɜɢ��ȿɞɢɧɨɝɨ�ɬɟɫɬɚ��ɩɨɡɜɨɥɹɸɳɟɝɨ�ɨɰɟɧɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɢ� ɫɪɚɜɧɢɬɶ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɵɣ� ɷɮɮɟɤɬ� ɩɪɢ� ɩɪɢɦɟɧɟɧɢɢ� ɇɎȽ� ɢ�
ɇɆȽ�ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɦɨɦɟɧɬɚ�ɧɟ�ɫɭɳɟɫɬɜɨɜɚɥɨ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
Ɉɰɟɧɤɚ�ɜɨɡɦɨɠɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ�ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ�ɜ�ɤɨɧɬɪɨɥɟ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ�ɬɟɪɚɩɢɢ�ɇɎȽ�ɢ�ɇɆȽ�ɭ�ɛɨɥɶɧɵɯ�ɫ�
ɬɪɨɦɛɨɡɚɦɢ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɨ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɪɨɦɛɨɡɚɦɢ� ɝɥɭɛɨɤɢɯ�
ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��ɩɨɫɬɭɩɢɜɲɢɯ�ɧɚ�ɥɟɱɟɧɢɟ�ɜ�ȽɄȻ�ʋ����ɢɦ�
Ɉ�Ɇ��Ɏɢɥɚɬɨɜɚ��ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɩɪɢɦɟɧɹɟɦɨɝɨ�ɝɟɩɚɪɢɧɚ�ɩɚɰɢɟɧɬɵ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ���ɝɪɭɩɩɵ��ȼ���ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɛɨɥɶɧɵɯ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����
ɞɨ����ɥɟɬ��ɫɪɟɞɧɢɣ�±�����������ɝɨɞɚ���ɜ�ɥɟɱɟɧɢɢ�ɤɨɬɨɪɵɯ�ɩɪɢɦɟɧɹɥɫɹ�
ɧɟɮɪɚɤɰɢɨɧɢɪɨɜɚɧɧɵɣ� ɝɟɩɚɪɢɧ� ɩɨɞɤɨɠɧɨ� ɜ� ɫɭɬɨɱɧɨɣ� ɞɨɡɟ� ����
ȿɞ�ɤɝ�� ɪɚɡɞɟɥɟɧɧɨɣ� ɧɚ� ��ɯ� ɤɪɚɬɧɵɣ� ɩɪɢɟɦ�� ȼ� ��ɣ� ɝɪɭɩɩɟ� ɦɭɠɱɢɧɵ�
ɜɫɬɪɟɱɚɥɢɫɶ� ɜ� ������ �Q ����� ɠɟɧɳɢɧɵ� ±� ɜ� ������ �Q ����� ɩɚɰɢɟɧɬɵ�
ɩɨɫɬɭɩɚɥɢ�ɜ�ɫɬɚɰɢɨɧɚɪ�ɜ�ɫɪɟɞɧɟɦ�ɱɟɪɟɡ����ɫɭɬɨɤ�ɨɬ�ɦɨɦɟɧɬɚ�ɧɚɱɚɥɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɍ� �� ɩɚɰɢɟɧɬɨɜ� �������� ɬɪɨɦɛɨɡ� ɝɥɭɛɨɤɢɯ� ɜɟɧ� ɛɵɥ�
ɜɵɡɜɚɧ� ɬɪɚɜɦɨɣ�ɢ�ɩɟɪɟɧɟɫɟɧɧɨɣ�ɨɩɟɪɚɰɢɟɣ��ɍ����ɩɚɰɢɟɧɬɚ� ��������
ɱɟɬɤɨɣ� ɩɪɢɱɢɧɵ� ɬɪɨɦɛɨɡɚ� ɧɟ� ɜɵɹɜɥɟɧɨ�� ɨɞɧɚɤɨ� ɢɦɟɥɢɫɶ� ɮɨɧɨɜɵɟ�
ɡɚɛɨɥɟɜɚɧɢɹ��ɩɪɢɜɨɞɹɳɢɟ�ɤ�ɩɨɜɵɲɟɧɧɨɦɭ�ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɸ��ɋȾ��
ɂȻɋ�� ȽȻ��� ȼɨ� ��ɸ� ɝɪɭɩɩɭ� ɜɨɲɥɨ� ��� ɩɚɰɢɟɧɬɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ�
��� ɥɟɬ� �ɫɪɟɞɧɢɣ� ±� ������������ ɜ� ɥɟɱɟɧɢɢ� ɤɨɬɨɪɵɯ� ɩɪɢɦɟɧɹɥɢɫɶ�
ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ� ɝɟɩɚɪɢɧɵ� �ɮɪɚɤɫɢɩɚɪɢɧ�� ɤɥɟɤɫɚɧ�� ɜ� ɥɟɱɟɛɧɨɣ�
ɞɨɡɟ� ɩɨɞɤɨɠɧɨ�� ɪɚɡɞɟɥɟɧɧɨɣ� ɧɚ� ��ɯ� ɤɪɚɬɧɵɣ� ɩɪɢɟɦ�� ȼɨ� ��ɣ� ɝɪɭɩɩɟ�
ɦɭɠɱɢɧ�ɧɚɛɥɸɞɚɥɨɫɶ��������Q ����ɠɟɧɳɢɧ�±��������Q ����ɩɚɰɢɟɧɬɵ�
ɩɨɫɬɭɩɚɥɢ�ɜ�ɫɪɟɞɧɟɦ�ɱɟɪɟɡ�����ɫɭɬɨɤ�ɨɬ�ɦɨɦɟɧɬɚ�ɧɚɱɚɥɚ�ɡɚɛɨɥɟɜɚɧɢɹ��
ɍ���ɩɚɰɢɟɧɬɨɜ� ������ɬɪɨɦɛɨɡ� ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɪɚɡɜɢɥɫɹ�ɩɨɫɥɟ� ɬɪɚɜɦɵ�
ɢɥɢ�ɩɨɫɥɟ�ɩɪɨɜɟɞɟɧɧɨɝɨ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ��ɍ���������ɩɚɰɢɟɧɬɨɜ�
ɜɵɹɜɥɟɧɵ� ɮɨɧɨɜɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɪɢɜɨɞɹɳɢɟ� ɤ� ɩɨɜɵɲɟɧɧɨɦɭ�
ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɸ� �ɋȾ�� ɂȻɋ�� ȽȻ��� Ƚɪɭɩɩɵ� ɧɟ� ɨɬɥɢɱɚɸɬɫɹ� ɩɨ�
ɜɨɡɪɚɫɬɭ��ɩɨɥɭ��ɫɪɨɤɭ�ɢ�ɩɪɢɱɢɧɟ�ɡɚɛɨɥɟɜɚɧɢɹ��ɉɚɰɢɟɧɬɵ�ɫ�ɚɤɬɢɜɧɵɦ�
ɧɟɨɩɥɚɫɬɢɱɟɫɤɢɦ� ɩɪɨɰɟɫɫɨɦ� ɜ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɟ� ɜɤɥɸɱɚɥɢɫɶ�� Ⱦɥɹ�
ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɢ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ� ȺɑɌȼ��
ɩɚɪɚɦɟɬɪɵ� ɬɟɫɬɚ� Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ� �9L� ±� ɧɚɱɚɥɶɧɚɹ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ�
ɫɝɭɫɬɤɚ�� 9V� ±� ɫɬɚɰɢɨɧɚɪɧɚɹ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɫɝɭɫɬɤɚ��� ɭɪɨɜɟɧɶ�
'�ɞɢɦɟɪɚ��ȼ�ɨɫɧɨɜɟ�ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ�ɥɟɠɢɬ�ɪɟɝɢɫɬɪɚɰɢɹ�ɪɨɫɬɚ�
ɫɝɭɫɬɤɚ� ɜ� ɩɥɚɡɦɟ� ɛɨɥɶɧɨɝɨ�� ɩɨɦɟɳɟɧɧɨɣ� ɜ� ɤɸɜɟɬɭ� ɢ� ɚɤɬɢɜɢɪɭɟɦɨɣ�
ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɛɨɤɨɜɨɣ� ɫɬɟɧɤɢ� ɬɤɚɧɟɜɵɦ�
ɮɚɤɬɨɪɨɦ��Ɉɰɟɧɤɚ�ɩɚɪɚɦɟɬɪɨɜ�ɝɟɦɨɫɬɚɡɚ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɩɟɪɟɞ�ɧɚɱɚɥɨɦ�
ɥɟɱɟɧɢɹ� ɢ� ɱɟɪɟɡ� �� ɫɭɬɨɤ� ɨɬ� ɧɚɱɚɥɚ� ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɢ� ɞɨ� ɜɜɟɞɟɧɢɹ�
ɫɥɟɞɭɸɳɟɣ�ɞɨɡɵ�ɇɎȽ�ɢɥɢ�ɇɆȽ��Ɋɟɡɭɥɶɬɚɬɵ��ȼ���ɣ�ɝɪɭɩɩɟ�ɧɚ�ɮɨɧɟ�
ɩɪɨɜɨɞɢɦɨɣ�ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɢ�ɇɎȽ�ɨɬɦɟɱɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�ɫɪɟɞɧɟɝɨ�
ɡɧɚɱɟɧɢɹ�ȺɑɌȼ�ɫ����������ɞɨ�����������ɫ� �S�������ɧɨɪɦɚ�����±�������
ɫɧɢɠɟɧɢɟ�9L�ɫ����������ɞɨ�����������ɦɤɦ�ɦɢɧ� �S�������ɧɨɪɦɚ���±���
ɦɤɦ�ɦɢɧ��ɢ�9V�ɫ����������ɞɨ����������ɦɤɦ�ɦɢɧ��S�������ɧɨɪɦɚ���±���
ɦɤɦ�ɦɢɧ��� ɚ� ɬɚɤɠɟ� ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ�'�ɞɢɦɟɪɚ� ɫ� �������� ɞɨ� ��������
ɦɤɝ�ɞɥ��S�������ɧɨɪɦɚ������ɦɤɝ�ɞɥ���ȼɨ���ɣ�ɝɪɭɩɩɟ�ȺɑɌȼ�ɞɨ�ɬɟɪɚɩɢɢ�
ɫɨɫɬɚɜɢɥɨ����������ɫ�ɢ�ɧɚ�ɮɨɧɟ�ɩɪɨɜɨɞɢɦɨɣ�ɬɟɪɚɩɢɢ�ɞɨɫɬɨɜɟɪɧɨɝɨ�ɧɟ�
ɦɟɧɹɥɨɫɶ��Ɉɬɦɟɱɚɥɨɫɶ�ɫɧɢɠɟɧɢɟ�9L�ɫ����������ɞɨ����������ɦɤɦ�ɦɢɧ�
�S�������ɢ�9V�ɫ����������ɞɨ����������ɦɤɦ�ɦɢɧ��S��������Ⱦɨɫɬɨɜɟɪɧɨɝɨ�
ɫɧɢɠɟɧɢɹ� ɭɪɨɜɧɹ� '�ɞɢɦɟɪɚ� ɧɟ� ɜɵɹɜɥɟɧɨ� �ɫɧɢɠɟɧɢɟ� ɫ� �������� ɞɨ�
��������ɦɤɝ�ɞɥ��S!�������ɱɬɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɛɴɹɫɧɟɧɨ�ɦɚɥɨɣ�ɜɵɛɨɪɤɨɣ��
ȼɵɜɨɞɵ�� ɇɚ� ɮɨɧɟ� ɩɪɨɜɨɞɢɦɨɣ� ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɢ� ɇɎȽ� ɛɨɥɶɧɵɯ� ɫ�
ɬɪɨɦɛɨɡɨɦ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɨɬɦɟɱɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�
ȺɑɌȼ�ɢ� ɫɧɢɠɟɧɢɟ�9L�ɢ�9V�ɩɚɪɚɦɟɬɪɨɜ� ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ��ɉɪɢ�
ɩɪɢɦɟɧɟɧɢɢ� ɇɆȽ� �ɮɪɚɤɫɢɩɚɪɢɧ� ɢ� ɤɥɟɤɫɚɧ�� ɨɬɦɟɱɚɟɬɫɹ� ɫɧɢɠɟɧɢɟ�
ɧɚɱɚɥɶɧɨɣ� ɢ� ɫɬɚɰɢɨɧɚɪɧɨɣ� ɫɤɨɪɨɫɬɟɣ� ɪɨɫɬɚ� ɫɝɭɫɬɤɚ� �9L�� 9V���
ȼɵɫɨɤɚɹ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ�ɤɨɪɪɟɥɹɰɢɹ�ɫɧɢɠɟɧɢɹ�9L�ɢ�9V��U ������ɤɨɷɮ��
ɋɩɢɪɦɚɧɚ��� S������� ɜ�ɢɫɫɥɟɞɭɟɦɵɯ� ɝɪɭɩɩɚɯ�ɩɨɡɜɨɥɹɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɷɬɢ�ɩɚɪɚɦɟɬɪɵ�ɞɥɹ�ɨɰɟɧɤɢ�ɢ�ɫɪɚɜɧɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɬɟɪɚɩɢɢ�ɇɎȽ�
ɢ�ɇɆȽ�

(9$/8$7,1*�7+(�())(&7,9(1(66�2)�+(3$5,1�,1�
3$7,(176�:,7+�'((3�9(,1�7+520%26,6�2)�7+(�/2:(5�
/,0%6
'�0��9DUGDQ\DQ��$�9��&KHUQ\DNRY��$�1��%DODQGLQD��$�6��*ULJRULHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI�9�$��6WXSLQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KH�PDLQ�REMHFWLYH� LQ� WKH� WUHDWPHQW�RI�SDWLHQWV�ZLWK�'97�
LV� WKH� VHOHFWLRQ� RI� DGHTXDWH� DQWLFRDJXODQW� WKHUDS\�� &XUUHQWO\� DSSURYHG�
VFKHPH�� ZKLFK� LQFOXGHV� KHSDULQ� ZLWK� IXUWKHU� WUDQVLWLRQ� WR� ZDUIDULQ��
0RQLWRULQJ� WKH�HIIHFWLYHQHVV�RI�KHSDULQ�ZLWK�XQIUDFWLRQDWHG�KHSDULQ�XVH�
LV� GRQH� E\� PHDVXULQJ� WKH� OHYHO� RI�$377�� ZKLOH� ORZ� PROHFXODU� ZHLJKW�
KHSDULQ� �IUDNVLSDULQ�� &OH[DQH�� DQWL;� ±� DFWLYLW\� RI� EORRG� SODVPD�� 6LQJOH�
WHVW� WR�HYDOXDWH� WKH�HI¿FDF\�DQG�FRPSDUH� WKH�DQWLFRDJXODQW�HIIHFW�RI� WKH�

DSSOLFDWLRQ�RI�8)+�DQG�/0:+�XQWLO�QRZ�GLG�QRW�H[LVW��$LP��$VVHVVLQJ�WKH�
SRVVLELOLW\�RI�DSSO\LQJ�WKH�WHVW�WR�PRQLWRU�WKH�HIIHFWLYHQHVV�7URPERG\QDPLF�
DQWLFRDJXODQW�KHSDULQ�DQG�/0:+�LQ�SDWLHQWV�ZLWK�GHHS�YHLQ�WKURPERVLV�
RI�WKH�ORZHU�OLPEV��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG����SDWLHQWV�
ZLWK�GHHS�YHLQ�WKURPERVLV�RI� WKH�ORZHU�OLPEV��DGPLWWHG�IRU� WUHDWPHQW�LQ�
KRVSLWDO�ʋ����QDPHG�DIWHU�2�0��)LODWRY��'HSHQGLQJ�RQ�WKH�KHSDULQ�XVHG��
WKH� SDWLHQWV� ZHUH� GLYLGHG� LQWR� �� JURXSV�� ,Q� RQH� JURXS� FRQVLVWHG� RI� ���
SDWLHQWV�DJHG����WR����\HDUV��PHDQ�±�����������\HDUV���ZKLFK�ZDV�XVHG�LQ�
WKH�WUHDWPHQW�RI�XQIUDFWLRQDWHG�KHSDULQ�VXEFXWDQHRXVO\�DW�D�GDLO\�GRVH�RI�
����8�NJ��GLYLGHG�LQWR���WLPH�UHFHSWLRQ��,Q�RQH�JURXS�RI�PHQ�PHW�LQ�������
�Q �����ZRPHQ�LQ��������Q �����SDWLHQWV�DGPLWWHG�WR�WKH�KRVSLWDO�DIWHU�DQ�
DYHUDJH�RI����GD\V�IURP�WKH�RQVHW�RI� WKH�GLVHDVH��,Q���SDWLHQWV����������
GHHS� YHLQ� WKURPERVLV� ZDV� FDXVHG� E\� WUDXPD� DQG� XQGHUJRLQJ� VXUJHU\��
,Q� ��� SDWLHQWV� �������� FOHDU� UHDVRQ� WKURPERVHV� KDYH� EHHQ� LGHQWL¿HG��
KRZHYHU��WKHUH�ZHUH�EDFNJURXQG�GLVHDVHV��OHDGLQJ�WR�LQFUHDVHG�WKURPERVLV�
�'LDEHWHV��&$'��+\SHUWHQVLRQ���,Q�JURXS���LQFOXGHG����SDWLHQWV�DJHG����
WR� ��� \HDUV� �PHDQ� ±� ������������ZKLFK� LV� XVHG� LQ� WKH� WUHDWPHQW� RI� ORZ�
PROHFXODU� ZHLJKW� KHSDULQV� �)UDNVLSDULQ�� &OH[DQH�� LQ� WKH� FXUDWLYH� GRVH�
VXEFXWDQHRXVO\��GLYLGHG�LQWR���WLPH�UHFHSWLRQ��,Q�JURXS���PHQ�REVHUYHG�
������ �Q ����ZRPHQ� ������ �Q ���� SDWLHQWV� UHFHLYHG� DQ� DYHUDJH� RI� ����
GD\V�IURP�WKH�RQVHW�RI�WKH�GLVHDVH��,Q�FDVH�RI���SDWLHQWV�������GHHS�YHLQ�
WKURPERVLV� GHYHORSHG� DIWHU� LQMXU\� RU� DIWHU� VXUJLFDO� WUHDWPHQW�� �� ������
SDWLHQWV�KDG�EDVHOLQH�GLVHDVH��OHDGLQJ�WR�LQFUHDVHG�WKURPERVLV��'0��&$'��
*%���*URXSV�GR�QRW�GLIIHU�LQ�DJH��VH[��GDWH�DQG�FDXVH�RI�WKH�GLVHDVH��3DWLHQWV�
ZLWK�DFWLYH�QHRSODVWLF�SURFHVV�ZHUH�H[FOXGHG��7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�
RI�KHSDULQ�XVHG�D377�WHVW�SDUDPHWHUV�WKURPERWLF�G\QDPLFV��9L�±�LQLWLDO�FORW�
JURZWK�UDWH��9V�±�VWDWLRQDU\�FORW�JURZWK�UDWH���WKH�OHYHO�RI�'�GLPHU��7KH�
EDVLV�RI�WKH�WHVW�UHJLVWHU�LV�WKURPERWLF�G\QDPLFV�SODVPD�FORW�JURZWK�SDWLHQW�
SODFHG�LQ�D�FXYHWWH�DQG�LPPRELOL]HG�RQ�WKH�DFWLYDWHG�VXUIDFH�RI�WKH�VLGH�
ZDOO�WLVVXH�IDFWRU��(VWLPDWLRQ�RI�SDUDPHWHUV�RI�KHPRVWDVLV�ZDV�SHUIRUPHG�
EHIRUH� WUHDWPHQW� DQG� DIWHU� ��GD\V� IURP� WKH�EHJLQQLQJ�RI� KHSDULQ�EHIRUH�
WKH�QH[W�GRVH�8)+�RU�/0:+��5HVXOWV��,Q�JURXS���RQ�WKH�EDFNJURXQG�RI�
RQJRLQJ�KHSDULQ�8)+�PDUNHG�LQFUHDVH�LQ�WKH�DYHUDJH�YDOXH�RI�$377�ZLWK�
��������� WR� ���������� VHF� �S������� UDWH� ����±����� ��� UHGXFWLRQ�ZLWK�9L�
XS� WR��������������������PP�PLQ� �S������� UDWH�RI���±���XP�PLQ�� DQG�
ZLWK�9V�WR��������������������PP�PLQ��S�������UDWH���±���PLFURQ�PLQ���
DQG�GHFUHDVHG�OHYHOV�RI�'�GLPHU�ZLWK���������WR���������PJ�GO��S�������
QRUPDO��������PJ�GO���,Q�JURXS���$377�WR�WKHUDS\�ZDV����������VHFRQGV�
DQG�RQ�WKH�EDFNJURXQG�RI�WKH�WKHUDS\�ZDV�QRW�VLJQL¿FDQWO\�FKDQJHG��9L��
D� GHFUHDVH� IURP� ��������� WR� ��������� PP�PLQ� �S�������� DQG�9V� IURP�
���������WR����������PP�PLQ��S��������6LJQL¿FDQW�UHGXFWLRQ�LQ�WKH�OHYHO�
RI�'�GLPHU�LV�QRW�UHYHDOHG��GRZQ�IURP���������WR���������PJ�GO��S!�������
ZKLFK�PD\�EH�H[SODLQHG�E\�VPDOO�VDPSOH��&RQFOXVLRQ��2Q�D�EDFNJURXQG�
RI� KHSDULQ�8)+�SDWLHQWV�ZLWK� GHHS� YHLQ� WKURPERVLV� RI� WKH� ORZHU� OLPEV�
PDUNHG�LQFUHDVH�LQ�D377�DQG�UHGXFHG�9L�DQG�9V�WKURPERWLF�G\QDPLFV�WHVW�
SDUDPHWHUV��,Q�WKH�DSSOLFDWLRQ�RI�/0:+��&OH[DQH�DQG�IUDNVLSDULQ��WKHUH�
LV�D�GHFUHDVH�LQ�SULPDU\�DQG�VWDWLRQDU\�JURZWK�UDWHV�RI�FORW��9L��9V���+LJK�
SRVLWLYH�FRUUHODWLRQ�UHGXFH�9L�DQG�9V��U ������6SHDUPDQ�FRHI����S�������
LQ� WKH�VWXG\�JURXSV�DQG�XVH� WKHVH�SDUDPHWHUV� WR�DVVHVV�DQG�FRPSDUH� WKH�
HIIHFWLYHQHVV�RI�WKHUDS\�ZLWK�/0:+�DQG�8)+�

ɈɐȿɇɄȺ�ȺɇɌɂɄɈȺȽɍɅəɇɌɇɈȽɈ�ɗɎɎȿɄɌȺ�ȼȺɊɎȺɊɂɇȺ�
ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�ɌɊɈɆȻɈɁɈɆ�ȽɅɍȻɈɄɂɏ�ȼȿɇ�ɇɂɀɇɂɏ�
ɄɈɇȿɑɇɈɋɌȿɃ
Ⱦ�Ɇ��ȼɚɪɞɚɧɹɧ��Ⱥ�ȼ��ɑɟɪɧɹɤɨɜ��Ⱥ�ɇ��Ȼɚɥɚɧɞɢɧɚ��Ⱥ�ɋ��Ƚɪɢɝɨɪɶɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��ɋɬɭɩɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɞɟɤɜɚɬɧɚɹ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɚɹ� ɬɟɪɚɩɢɹ� ɥɟɠɢɬ� ɜ� ɨɫɧɨɜɟ�
ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɬɪɨɦɛɨɡɨɦ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��
ɉɨ� ɪɟɤɨɦɟɧɞɚɰɢɹɦ� Ⱥɫɫɨɰɢɚɰɢɢ� ɮɥɟɛɨɥɨɝɨɜ� Ɋɨɫɫɢɢ� ɥɟɱɟɛɧɚɹ�
ɩɪɨɝɪɚɦɦɚ� ɜɤɥɸɱɚɟɬ� ɬɟɪɚɩɢɸ� ɧɟɮɪɚɤɰɢɨɧɢɪɨɜɚɧɧɵɦ� ɢɥɢ�
ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɦɢ�ɝɟɩɚɪɢɧɚɦɢ�ɫ�ɨɞɧɨɜɪɟɦɟɧɧɵɦ�ɩɨɞɛɨɪɨɦ�ɞɨɡɵ�
ɜɚɪɮɚɪɢɧɚ�� ɤɨɬɨɪɚɹ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɡɧɚɱɟɧɢɟ� ɆɇɈ� ɜ� ɞɢɚɩɚɡɨɧɟ� ɨɬ� ��
ɞɨ� ��� ɉɪɢ� ɞɨɫɬɢɠɟɧɢɢ� ɰɟɥɟɜɨɝɨ� ɡɧɚɱɟɧɢɹ� ɆɇɈ� ɝɟɩɚɪɢɧɨɬɟɪɚɩɢɹ�
ɨɬɦɟɧɹɟɬɫɹ�� ɩɪɨɞɨɥɠɚɟɬɫɹ� ɦɨɧɨɬɟɪɚɩɢɹ� ɜɚɪɮɚɪɢɧɨɦ�� ɐɟɥɶ�� Ɉɰɟɧɤɚ�
ɜɨɡɦɨɠɧɨɣ�ɪɨɥɢ�ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ�ɜ�ɨɰɟɧɤɟ�ɫɢɫɬɟɦɵ�ɝɟɦɨɫɬɚɡɚ�
ɭ�ɛɨɥɶɧɵɯ�ɫ�ɬɪɨɦɛɨɡɚɦɢ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɧɚ�ɮɨɧɟ�
ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ�ɬɟɪɚɩɢɢ�ɜɚɪɮɚɪɢɧɨɦ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɉɰɟɧɤɚ�
ɜɨɡɦɨɠɧɨɣ�ɪɨɥɢ�ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ�ɜ�ɨɰɟɧɤɟ�ɫɢɫɬɟɦɵ�ɝɟɦɨɫɬɚɡɚ�
ɭ�ɛɨɥɶɧɵɯ�ɫ�ɬɪɨɦɛɨɡɚɦɢ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɧɚ�ɮɨɧɟ�
ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ� ɬɟɪɚɩɢɢ� ɜɚɪɮɚɪɢɧɨɦ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɪɨɦɛɨɡɚɦɢ� ɝɥɭɛɨɤɢɯ� ɜɟɧ�
ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��ɩɨɫɬɭɩɢɜɲɢɯ�ɧɚ�ɥɟɱɟɧɢɟ�ɜ�ȽɄȻ�ʋ����ɢɦ�Ɉ�Ɇ��
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Ɏɢɥɚɬɨɜɚ��ȼɫɟɝɨ�ɧɚɛɥɸɞɚɥɨɫɶ����ɦɭɠɱɢɧ�������ɢ����ɠɟɧɳɢɧ�������ɜ�
ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�����������ɝɨɞɚ���ɉɚɰɢɟɧɬɵ�
ɩɨɫɬɭɩɚɥɢ� ɜ� ɫɬɚɰɢɨɧɚɪ� ɜ� ɫɪɟɞɧɟɦ� ɱɟɪɟɡ� ��� ɫɭɬɨɤ� ɨɬ� ɦɨɦɟɧɬɚ�
ɧɚɱɚɥɚ� ɡɚɛɨɥɟɜɚɧɢɹ��ɉɪɢɱɢɧɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɨɩɪɟɞɟɥɟɧɚ� ɜ� ��� ��������
ɫɥɭɱɚɹɯ�� ɭ� �� ɩɚɰɢɟɧɬɨɜ� ������ ɬɪɨɦɛɨɡ� ɝɥɭɛɨɤɢɯ� ɜɟɧ� ɛɵɥ� ɜɵɡɜɚɧ�
ɬɪɚɜɦɨɣ��ɭ���������±�ɩɟɪɟɧɟɫɟɧɧɨɣ�ɨɩɟɪɚɰɢɟɣ��ɭ���������±�ɩɪɢɟɦɨɦ�
ɷɫɬɪɨɝɟɧɧɵɯ� ɩɪɟɩɚɪɚɬɨɜ�� ɍ� ��� ɩɚɰɢɟɧɬɨɜ� �������� ɱɟɬɤɨɣ� ɩɪɢɱɢɧɵ�
ɬɪɨɦɛɨɡɚ� ɧɟ� ɜɵɹɜɥɟɧɨ�� ɨɞɧɚɤɨ� ɢɦɟɥɢɫɶ� ɮɨɧɨɜɵɟ� ɡɚɛɨɥɟɜɚɧɢɹ��
ɩɪɢɜɨɞɹɳɢɟ� ɤ� ɩɨɜɵɲɟɧɧɨɦɭ� ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɸ�� ɭ� �� ��������
ɛɨɥɶɧɵɯ� ɜɵɹɜɥɟɧ� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ�� ɭ� ��� �������� ±� ɢɲɟɦɢɱɟɫɤɚɹ�
ɛɨɥɟɡɧɶ�ɫɟɪɞɰɚ��ɭ������������±�ɝɢɩɟɪɬɨɧɢɱɟɫɤɚɹ�ɛɨɥɟɡɧɶ��ɭ����������
ɛɵɥ�ɨɧɤɨɩɪɰɟɫɫ��ɋɨɱɟɬɚɧɢɟ�ɫɨɩɭɬɫɬɜɭɸɳɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�ɢɦɟɥɨɫɶ�ɭ�
���ɩɚɰɢɟɧɬɨɜ��Ⱦɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ�ɬɟɪɚɩɢɢ�
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɩɨɤɚɡɚɬɟɥɢ� ȺɑɌȼ�� ɆɇɈ�� '�ɞɢɦɟɪ� ɢ� ɩɚɪɚɦɟɬɪɵ�
ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ��9L�±�ɧɚɱɚɥɶɧɚɹ�ɫɤɨɪɨɫɬɶ�ɪɨɫɬɚ�ɫɝɭɫɬɤɚ��9V�±�
ɫɬɚɰɢɨɧɚɪɧɚɹ� ɫɤɨɪɨɫɬɶ� ɪɨɫɬɚ� ɫɝɭɫɬɤɚ��7ODJ� ±� ɜɪɟɦɹ� ɡɚɞɟɪɠɤɢ�ɪɨɫɬɚ�
ɫɝɭɫɬɤɚ���ȼ�ɨɫɧɨɜɟ�ɬɟɫɬɚ�Ɍɪɨɦɛɨɞɢɧɚɦɢɤɚ�ɥɟɠɢɬ�ɪɟɝɢɫɬɪɚɰɢɹ�ɪɨɫɬɚ�
ɫɝɭɫɬɤɚ� ɜ� ɩɥɚɡɦɟ� ɛɨɥɶɧɨɝɨ�� ɩɨɦɟɳɟɧɧɨɣ� ɜ� ɤɸɜɟɬɭ� ɢ� ɚɤɬɢɜɢɪɭɟɦɨɣ�
ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɛɨɤɨɜɨɣ� ɫɬɟɧɤɢ� ɬɤɚɧɟɜɵɦ�
ɮɚɤɬɨɪɨɦ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɩɪɨɜɨɞɢɥɚɫɶ� ɫɬɚɧɞɚɪɬɧɚɹ� ɬɟɪɚɩɢɹ�� ȼ�
ɬɟɱɟɧɢɟ� ɩɟɪɜɵɯ� ��ɯ� ɫɭɬɨɤ� ɩɪɟɛɵɜɚɧɢɹ� ɭ� ��� �������� ɛɨɥɶɧɵɯ� ɜ�
ɫɬɚɰɢɨɧɚɪɟ� ɩɪɨɜɨɞɢɥɚɫɶ� ɦɨɧɨɬɟɪɚɩɢɹ� ɧɟɮɪɚɤɰɢɨɧɢɪɨɜɚɧɧɵɦ�
ɝɟɩɚɪɢɧɨɦ� ɜ� ɞɨɡɟ� ���� ȿɞ�ɤɝ�� ɬɪɟɯɤɪɚɬɧɨ� ɩɨɞɤɨɠɧɨ� ɜ� ɫɭɬɤɢ�� ɭ� ���
��������±�ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɦɢ�ɝɟɩɚɪɢɧɚɦɢ� �ɮɪɚɤɫɢɩɚɪɢɧ��ɤɥɟɤɫɚɧ��
ɜ� ɥɟɱɟɛɧɨɣ� ɞɨɡɟ� ɞɜɭɤɪɚɬɧɨ� ɩɨɞɤɨɠɧɨ� ɜ� ɫɭɬɤɢ��ɇɚɱɢɧɚɹ� ɫ� ��ɯ� ɫɭɬɨɤ�
ɩɪɢɦɟɧɹɥɫɹ� ɜɚɪɮɚɪɢɧ� ɜ� ɧɚɱɚɥɶɧɨɣ� ɞɨɡɟ� ���� ɦɝ�ɫɭɬ� ɫ� ɞɚɥɶɧɟɣɲɟɣ�
ɤɨɪɪɟɤɰɢɟɣ� ɞɨɡɵ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɡɧɚɱɟɧɢɹ� ɆɇɈ�� Ɉɰɟɧɤɚ�
ɩɚɪɚɦɟɬɪɨɜ� ɝɟɦɨɫɬɚɡɚ� ɩɪɨɢɡɜɨɞɢɥɚɫɶ� ɩɟɪɟɞ� ɜɵɩɢɫɤɨɣ� ɧɚ� ��±���ɟ�
ɫɭɬɤɢ��ɤɨɝɞɚ�ɩɪɨɜɨɞɢɥɚɫɶ�ɦɨɧɨɬɟɪɚɩɢɹ�ɜɚɪɮɚɪɢɧɨɦ��ɉɚɰɢɟɧɬɵ�ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɝɪɭɩɩɵ��ȼ���ɸ�ɝɪɭɩɩɭ�ɜɨɲɥɢ����ɩɚɰɢɟɧɬɨɜ��ɭ�ɤɨɬɨɪɵɯ�
ɩɪɢ�ɜɵɩɢɫɤɟ�ɪɟɝɢɫɬɪɢɪɨɜɚɥɫɹ�ɩɨɤɚɡɚɬɟɥɶ�ɆɇɈ�ɛɨɥɟɟ����ɜɨ���ɸ�ɝɪɭɩɩɭ�
±����ɩɚɰɢɟɧɬ�ɫ�ɆɇɈ�ɦɟɧɟɟ����Ƚɪɭɩɩɵ�ɛɵɥɢ�ɨɞɧɨɪɨɞɧɵ�ɩɨ�ɜɨɡɪɚɫɬɭ��
ɩɨɥɭ�� ɫɪɨɤɭ� ɨɬ� ɧɚɱɚɥɚ� ɡɚɛɨɥɟɜɚɧɢɹ� ɢ� ɞɨ� ɦɨɦɟɧɬɚ� ɩɨɫɬɭɩɥɟɧɢɹ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɩɚɰɢɟɧɬɨɜ� ��ɣ� ɝɪɭɩɩɵ� ɫɪɟɞɧɢɣ� ɭɪɨɜɟɧɶ� '�ɞɢɦɟɪɚ�
ɫɨɫɬɚɜɢɥ����������ɦɤɝ�ɞɥ��ɧɨɪɦɚ�������ɦɤɝ�ɞɥ���ɆɇɈ�±����������ɧɨɪɦɚ�
ɩɪɢ�ɩɪɢɟɦɟ�ɜɚɪɮɚɪɢɧɚ��±����7ODJ�±����������ɦɢɧ��ɧɨɪɦɚ����±����ɦɢɧ���
9L� ±� ���������� �ɧɨɪɦɚ���±���ɦɤɦ�ɦɢɧ���9V� ±� ��������� �ɧɨɪɦɚ���±���
ɦɤɦ�ɦɢɧ���ɉɪɢ�ɨɰɟɧɤɟ�ɩɚɪɚɦɟɬɪɨɜ� ɝɟɦɨɫɬɚɡɚ�ɩɚɰɢɟɧɬɨɜ���ɣ� ɝɪɭɩɩɵ�
ɫɪɟɞɧɢɣ�ɭɪɨɜɟɧɶ�'�ɞɢɦɟɪɚ�ɫɨɫɬɚɜɢɥ���������ɦɤɝ�ɞɥ��ɆɇɈ�±����������
7ODJ�±���������ɦɢɧ��9L�±������������9V�±�����������ɉɪɢ�ɨɰɟɧɤɟ�����ɩɪɨɛ�
ɤɪɨɜɢ� ɜɵɹɜɥɟɧɚ� ɫɪɟɞɧɹɹ�ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɤɨɪɪɟɥɹɰɢɢ�ɦɟɠɞɭ�ɆɇɈ�ɢ�
7ODJ��U �����S�������ɪɚɫɱɟɬ�ɩɪɨɢɡɜɨɞɢɥɫɹ�ɩɨ�ɤɨɷɮɮɢɰɢɟɧɬɭ�ɋɩɢɪɦɟɧɚ���
ȼɵɜɨɞɵ�� ɇɚ� ɮɨɧɟ� ɩɪɨɜɨɞɢɦɨɣ� ɜɚɪɮɚɪɢɧɨɬɟɪɚɩɢɢ� ɛɨɥɶɧɵɯ� ɫ�
ɬɪɨɦɛɨɡɨɦ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɨɬɦɟɱɚɟɬɫɹ�ɭɜɟɥɢɱɟɧɢɟ�
ɆɇɈ�ɢ�ɭɞɥɢɧɟɧɢɟ�ɜɪɟɦɟɧɢ�ɡɚɞɟɪɠɤɢ�ɪɨɫɬɚ�ɫɝɭɫɬɤɚ��7ODJ���ɉɪɢ�ɷɬɨɦ�
ɩɪɢɡɧɚɤɢ�ɝɢɩɟɪɤɨɚɝɭɥɹɰɢɢ�ɩɨ�ɫɬɚɰɢɨɧɚɪɧɨɣ�ɫɤɨɪɨɫɬɢ�ɪɨɫɬɚ�ɫɝɭɫɬɤɚ�
�9V��ɨɬɦɟɱɚɸɬɫɹ�ɜ�ɨɛɟɢɯ�ɝɪɭɩɩɚɯ�ɩɚɰɢɟɧɬɨɜ��ɱɬɨ�ɦɨɠɟɬ�ɨɛɭɫɥɚɜɥɢɜɚɬɶ�
ɪɢɫɤ�ɪɟɬɪɨɦɛɨɡɚ�ɩɪɢ�ɞɨɫɬɢɝɧɭɬɨɦ�ɰɟɥɟɜɨɦ�ɡɧɚɱɟɧɢɢ�ɆɇɈ�

(9$/8$7,21�2)�7+(�$17,&2$*8/$17�())(&7�2)�
:$5)$5,1�,1�3$7,(176�:,7+�'((3�9(,1�7+520%26,6�2)�
7+(�/2:(5�/,0%6
'�0��9DUGDQ\DQ��$�9��&KHUQ\DNRY��$�1��%DODQGLQD��$�6��*ULJRULHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�$��6WXSLQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� $GHTXDWH� DQWLFRDJXODWLRQ� XQGHUOLHV� WKH� WUHDWPHQW� RI�
SDWLHQWV�ZLWK�GHHS�YHLQ�WKURPERVLV�RI�WKH�ORZHU�OLPEV��$FFRUGLQJ�WR�WKH�
UHFRPPHQGDWLRQV� RI� WKH� $VVRFLDWLRQ� RI� 3KOHERORJ\� 5XVVLDQ� PHGLFDO�
SURJUDP� LQFOXGHV� WKHUDS\�ZLWK� XQIUDFWLRQDWHG� RU� ORZ�PROHFXODU� ZHLJKW�
KHSDULQV�ZLWK�VLPXOWDQHRXV�VHOHFWLRQ�RI�ZDUIDULQ��ZKLFK�SURYLGHV�D�YDOXH�
RI� ,15� LQ� WKH� UDQJH� RI� �� WR� ���8SRQ� UHDFKLQJ� WKH� WDUJHW� ,15� FDQFHOHG�
KHSDULQ��ZDUIDULQ�PRQRWKHUDS\�FRQWLQXHV��*RDO�(VWLPDWLRQ�RI�WKH�SRVVLEOH�
UROH�RI� WKH� WHVW� LQ�DVVHVVLQJ� WKURPERWLF�G\QDPLFV�KHPRVWDVLV� LQ�SDWLHQWV�
ZLWK� GHHS� YHLQ� WKURPERVLV� RI� WKH� ORZHU� OLPEV� RQ� DQWLFRDJXODQW� WKHUDS\�
ZLWK�ZDUIDULQ��$LP��(VWLPDWLRQ�RI�WKH�SRVVLEOH�UROH�RI�WKH�WHVW�LQ�DVVHVVLQJ�
WKURPERWLF� G\QDPLFV� KHPRVWDVLV� LQ� SDWLHQWV� ZLWK� GHHS� YHLQ� WKURPERVLV�
RI� WKH� ORZHU� OLPEV� RQ� DQWLFRDJXODQW� WKHUDS\� ZLWK� ZDUIDULQ�� 0DWHULDOV�
DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG����SDWLHQWV�ZLWK�GHHS�YHLQ�WKURPERVLV�
RI�WKH�ORZHU�OLPEV��DGPLWWHG�IRU�WUHDWPHQW�LQ�KRVSLWDO�ʋ����QDPHG�2�0��
)LODWRYD��7RWDO�REVHUYHG����PHQ�������DQG����ZRPHQ�������DJHG����WR�
���\HDUV��PHDQ�±����������\HDUV���3DWLHQWV�DGPLWWHG�WR�WKH�KRVSLWDO�DIWHU�
DQ�DYHUDJH�RI����GD\V�IURP�WKH�RQVHW�RI�WKH�GLVHDVH��&DXVH�RI�WKH�GLVHDVH�
LV�GH¿QHG�LQ������������FDVHV��LQ���SDWLHQWV��������GHHS�YHLQ�WKURPERVLV�
ZDV�FDXVHG�E\�WUDXPD�LQ���������±� WUDQVIHUUHG�RSHUDWLRQV� LQ���������±�

UHFHLYLQJ�HVWURJHQ�GUXJV��,Q����SDWLHQWV���������D�FOHDU�UHDVRQ�WKURPERVLV�
KDYH�EHHQ� LGHQWL¿HG�� KRZHYHU�� WKHUH�ZHUH�EDFNJURXQG�GLVHDVHV�� OHDGLQJ�
WR� LQFUHDVHG� WKURPERVLV�� �� ��������SDWLHQWV� KDG�GLDEHWHV�� ��� ��������±�
LVFKHPLF�KHDUW�GLVHDVH�������������±�K\SHUWHQVLRQ�LQ����������±�RQFRORJ\�
SURFHVV��7KH�FRPELQDWLRQ�RI�FRPRUELGLWLHV�KDG����SDWLHQWV��7R�HYDOXDWH�WKH�
HIIHFWLYHQHVV�RI�DQWLFRDJXODQW�WKHUDS\�XVHG�LQGLFDWRUV�$377��,15��'�GLPHU�
DQG�WHVW�SDUDPHWHUV�WKURPERWLF�G\QDPLFV��9L�±�LQLWLDO�FORW�JURZWK�UDWH��9V�
±�VWDWLRQDU\�FORW�JURZWK�UDWH��7ODJ�±�GHOD\�FORW�JURZWK���7KH�EDVLV�RI�WKH�
WHVW�UHJLVWHU�LV�WKURPERWLF�G\QDPLFV�SODVPD�FORW�JURZWK�SDWLHQW�SODFHG�LQ�
D�FXYHWWH�DQG�LPPRELOL]HG�RQ�WKH�DFWLYDWHG�VXUIDFH�RI�WKH�VLGH�ZDOO�WLVVXH�
IDFWRU��$OO�SDWLHQWV�UHFHLYHG�VWDQGDUG�WKHUDS\��'XULQJ�WKH�¿UVW���GD\V�RI�VWD\�
LQ� ��� �������� SDWLHQWV� LQ� WKH� KRVSLWDO�PRQRWKHUDS\�ZLWK� XQIUDFWLRQDWHG�
KHSDULQ�DW� D�GRVH�RI����� ,8�NJ� VXEFXWDQHRXVO\� WKUHH� WLPHV�D�GD\�� LQ����
��������±�/0:+��IUDNVLSDULQ��&OH[DQH��LQ�PHGLFDO�GRVH�VXEFXWDQHRXVO\�
WZLFH�SHU�GD\��:LWK���GD\V�ZDV�XVHG�LQ�WKH�LQLWLDO�GRVH�RI�ZDUIDULQ�����PJ�
GD\�ZLWK�VXEVHTXHQW�GRVH�DGMXVWPHQW�GHSHQGLQJ�RQ�WKH�,15��(VWLPDWLRQ�
RI� SDUDPHWHUV� RI� KHPRVWDVLV�ZDV� SHUIRUPHG� EHIRUH� GLVFKDUJH� RQ� ��±���
GD\�ZKHQ�ZDUIDULQ�PRQRWKHUDS\��3DWLHQWV�ZHUH�GLYLGHG�LQWR�JURXSV��,Q�RQH�
JURXS�FRQVLVWHG�RI����SDWLHQWV�DW�GLVFKDUJH�ZDV�UHFRUGHG�¿JXUH�RI�,15���LQ�
JURXS��±���SDWLHQWV�ZLWK�DQ�,15�RI�OHVV�WKDQ����*URXSV�ZHUH�VLPLODU�LQ�DJH��
VH[��GDWH�RI�RQVHW�DQG�XQWLO�UHFHLSW��5HVXOWV��,Q�JURXS���WKH�DYHUDJH�OHYHO�
RI�'�GLPHU�ZDV����������PJ�GO��QRUPDO�������PJ�G/����,15�±����������DW�
WKH�UDWH�RI�ZDUIDULQ��±���7ODJ�±����������PLQ��QRUPDO����±����PLQ���9L�±�
�����������QRUP���±���PP�PLQ���9V�±�����������QRUP���±���PP�PLQ���
:KHQ�HVWLPDWLQJ�SDUDPHWHUV�RI�KHPRVWDVLV�JURXS���SDWLHQWV� WKH�DYHUDJH�
OHYHO�RI�'�GLPHU�ZDV���������PJ�GO��,15�±����������7ODJ�±���������P��9L�
±������������9V�±����������:KHQ�HYDOXDWLQJ�����EORRG�VDPSOHV�UHYHDOHG�
D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�PHDQ�,15�DQG�7ODJ��U �����S�������WKH�
FDOFXODWLRQ�ZDV�PDGH�EDVHG�RQ�WKH�6SHDUPDQ�FRHI¿FLHQW���&RQFOXVLRQ��2Q�
D�EDFNJURXQG�RI�YDUIDULQ� WKHUDS\�SDWLHQWV�ZLWK�GHHS�YHLQ� WKURPERVLV�RI�
WKH�ORZHU�OLPEV�WKHUH�LV�DQ�LQFUHDVH�,15�DQG�OHQJWKHQLQJ�WKH�WLPH�GHOD\�
FORW�JURZWK��7ODJ���$W� WKH�VDPH�VLJQV�RQ� WKH�K\SHUFRDJXODEOH�VWDWLRQDU\�
FORW�JURZWK�UDWH��9V��DUH�REVHUYHG�LQ�ERWK�JURXSV�RI�SDWLHQWV��ZKLFK�PD\�
DFFRXQW�IRU�WKH�ULVN�RI�UH�WKURPERVLV�DFKLHYHG�DW�WDUJHW�,15�

ɗɄɋɌɊȺȼȺɁȺɅɖɇɈȿ�ȺɊɆɂɊɈȼȺɇɂȿ�ɋɈɇɇɕɏ�ȺɊɌȿɊɂɃ�
ȼ�ɗɄɋɉȿɊɂɆȿɇɌȿ�ɄȺɄ�ɇɈȼɕɃ�ɆȿɌɈȾ�ɉɊɈɎɂɅȺɄɌɂɄɂ�
ɉɈɋɅȿɈɉȿɊȺɐɂɈɇɇɕɏ�ȺɇȿȼɊɂɁɆ
ɇ�ȼ��ɋɚɦɨɯɢɧ��Ɇ�ɉ��ɑɟɪɧɹɜɢɧ��Ɇ�Ɉ��ɉɭɡɵɪɺɜ��Ⱥ�ɇ��Ɍɟɪɟɯɨɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ⱥ�Ʌ��Ʉɭɡɶɦɢɧ��ɤ�ɦ�ɧ���ɞɨɰ��ɇ�Ⱥ��
Ʉɚɥɚɲɧɢɤɨɜɚ
ɂɜɚɧɨɜɫɤɚɹ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��ɂɜɚɧɨɜɨ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱥɬɟɪɨɫɤɥɟɪɨɡ� ɢ� ɟɝɨ� ɩɪɨɹɜɥɟɧɢɹ� �ɢɧɮɚɪɤɬ� ɦɢɨɤɚɪɞɚ��
ɢɲɟɦɢɱɟɫɤɢɣ�ɢɧɫɭɥɶɬ��ɨɫɬɚɸɬɫɹ�ɜɟɞɭɳɟɣ�ɩɪɢɱɢɧɨɣ�ɢɧɜɚɥɢɞɢɡɚɰɢɢ�
ɢ� ɫɦɟɪɬɧɨɫɬɢ�ɜ�ɧɚɲɟɣ� ɫɬɪɚɧɟ�ɢ� ɜ�ɦɢɪɟ��Ɉɞɧɨɣ�ɢɡ�ɧɚɢɛɨɥɟɟ�ɱɚɫɬɵɯ�
ɩɪɢɱɢɧ� ɪɚɡɜɢɬɢɹ� ɢɲɟɦɢɱɟɫɤɨɝɨ� ɢɧɫɭɥɶɬɚ� ɹɜɥɹɸɬɫɹ� ɤɚɪɨɬɢɞɧɵɟ�
ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɟ�ɫɬɟɧɨɡɵ��Ɉɩɟɪɚɰɢɟɣ�ɜɵɛɨɪɚ�ɹɜɥɹɟɬɫɹ�ɨɬɤɪɵɬɚɹ�
ɤɚɪɨɬɢɞɧɚɹ� ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɹ�� ȿɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɜ� ɩɪɨɮɢɥɚɤɬɢɤɟ�
ɨɫɬɪɵɯ� ɧɚɪɭɲɟɧɢɣ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� ɞɨɤɚɡɚɧɚ� ɜ� ɪɹɞɟ�
ɦɭɥɶɬɢɰɟɧɬɪɨɜɵɯ� ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�� ɋɪɟɞɢ�
ɨɫɥɨɠɧɟɧɢɣ�� ɜɨɡɧɢɤɚɸɳɢɯ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɷɬɨɣ� ɨɩɟɪɚɰɢɢ��
ɨɬɞɟɥɶɧɨɟ� ɦɟɫɬɨ� ɡɚɧɢɦɚɸɬ� ɪɚɧɧɢɟ� ɢ� ɩɨɡɞɧɢɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�
ɤɪɨɜɨɬɟɱɟɧɢɹ�� ɚ� ɬɚɤɠɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɩɨɫɬɷɧɞɚɪɬɟɪɷɤɬɨɦɢɱɟɫɤɢɯ�
ɚɧɟɜɪɢɡɦ��ɉɨ�ɦɧɟɧɢɸ�ɚɜɬɨɪɨɜ��ɷɮɮɟɤɬɢɜɧɵɦ�ɦɟɬɨɞɨɦ�ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ� ɚɧɟɜɪɢɡɦ� ɹɜɥɹɟɬɫɹ� ɷɤɫɬɪɚɜɚɡɚɥɶɧɨɟ�
ɚɪɦɢɪɨɜɚɧɢɟ� ɫɨɧɧɵɯ� ɚɪɬɟɪɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɢɦɟɧɢɬɶ�
ɷɤɫɬɪɚɜɚɡɚɥɶɧɨɟ� ɚɪɦɢɪɨɜɚɧɢɟ� ɫɨɧɧɵɯ� ɚɪɬɟɪɢɣ� ɜ� ɷɤɫɩɟɪɢɦɟɧɬɟ��
ɨɰɟɧɢɬɶ� ɟɝɨ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɬɪɚɛɨɬɤɚ�
ɬɟɯɧɢɤɢ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɩɪɨɜɟɞɟɧɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɬɪɭɩɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ�� ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɝɨ� ɩɚɬɨɥɨɝɨɚɧɚɬɨɦɢɱɟɫɤɢɦ�
ɨɬɞɟɥɟɧɢɟɦ� ɂɜɚɧɨɜɫɤɨɣ� ɨɛɥɚɫɬɧɨɣ� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɨɥɶɧɢɰɵ�� ȼ�
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɮɟɞɟɪɚɥɶɧɵɦ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ�ɦɚɬɟɪɢɚɥ�ɢɡɵɦɚɥɫɹ�
ɭ� ɧɟɜɨɫɬɪɟɛɨɜɚɧɧɵɯ� ɬɪɭɩɨɜ� ɢ� ɜɨɡɜɪɚɳɚɥɫɹ� ɞɥɹ� ɭɬɢɥɢɡɚɰɢɢ�� Ⱦɥɹ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɵ� ɨɬɨɛɪɚɥɢ� ��� ɩɚɪ� ɮɪɚɝɦɟɧɬɨɜ� ɨɛɳɟɣ� ɫɨɧɧɨɣ�
ɚɪɬɟɪɢɢ�� ɚ� ɬɚɤɠɟ� ��� ɮɪɚɝɦɟɧɬɨɜ� ɛɨɥɶɲɨɣ� ɩɨɞɤɨɠɧɨɣ� ɜɟɧɵ� ɛɟɞɪɚ�
ɢ� ɝɨɥɟɧɢ�� ȼɫɟ� ɨɛɪɚɡɰɵ� ɪɚɡɞɟɥɢɥɢ� ɧɚ� �� ɝɪɭɩɩɵ�� ɉɟɪɜɭɸ� ɝɪɭɩɩɭ�
ɫɨɫɬɚɜɢɥɢ�ɨɛɪɚɡɰɵ�� ɜ� ɤɨɬɨɪɵɯ�ɧɟ� ɭɞɚɥɹɥɚɫɶ�ɢɧɬɢɦɚ�ɢ�ɦɚɤɫɢɦɚɥɶɧɨ�
ɫɨɯɪɚɧɹɥɚɫɶ� ɚɞɜɟɧɬɢɰɢɚɥɶɧɚɹ� ɨɛɨɥɨɱɤɚ�� ȼɬɨɪɭɸ� ɝɪɭɩɩɭ� ɫɨɫɬɚɜɢɥɢ�
ɨɛɪɚɡɰɵ�� ɭ� ɤɨɬɨɪɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ� ɨɩɟɪɚɰɢɹ� ɞɨɩɨɥɧɹɥɚɫɶ�
ɭɞɚɥɟɧɢɟɦ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ� ɛɥɹɲɤɢ�� ɩɪɢ� ɷɬɨɦ� ɚɞɜɟɧɬɢɰɢɹ�
ɦɚɤɫɢɦɚɥɶɧɨ� ɫɨɯɪɚɧɹɥɚɫɶ�� Ɍɪɟɬɶɹ� ɝɪɭɩɩɚ� ɨɛɪɚɡɰɨɜ�� ɜɦɟɲɚɬɟɥɶɫɬɜɨ�
ɧɚ� ɤɨɬɨɪɵɯ� ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ� ɭɞɚɥɟɧɢɟɦ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ�
ɛɥɹɲɤɢ� ɢ� ɚɞɜɟɧɬɢɰɢɚɥɶɧɨɣ� ɨɛɨɥɨɱɤɢ�� Ʉɚɠɞɚɹ� ɝɪɭɩɩɚ� ɪɚɡɞɟɥɟɧɚ�
ɧɚ� ɞɜɟ� ɩɨɞɝɪɭɩɩɵ�� ɫ� ɷɤɫɬɪɚɜɚɡɚɥɶɧɵɦ� ɚɪɦɢɪɨɜɚɧɢɟɦ� ɢ� ɛɟɡ� ɧɟɝɨ��
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Ⱦɥɹ� ɷɤɫɬɪɚɜɚɡɚɥɶɧɨɝɨ� ɚɪɦɢɪɨɜɚɧɢɹ� ɫɨɧɧɵɯ� ɚɪɬɟɪɢɣ� ɢɫɩɨɥɶɡɨɜɚɥɫɹ�
ɫɬɚɧɞɚɪɬɧɵɣ� ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɣ� ɫɟɬɱɚɬɵɣ� ɷɧɞɨɩɪɨɬɟɡ� �ɩɥɚɫɬɢɧɚ���
Ⱦɥɹ� ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ� ɩɨɥɭɱɟɧɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɨɞɢɧ� ɢɡ� ɷɤɡɟɦɩɥɹɪɨɜ�
ɩɨɞɜɟɪɝɚɥɫɹ� ɚɪɦɢɪɨɜɚɧɢɸ�� ɞɪɭɝɨɣ� ɫɨɫɬɚɜɥɹɥ� ɩɨɞɝɪɭɩɩɭ� ɤɨɧɬɪɨɥɹ��
Ɋɚɡɪɵɜ� ɚɪɬɟɪɢɣ� ɩɪɨɢɡɜɨɞɢɥɫɹ� ɢɧɬɪɚɚɪɬɟɪɢɚɥɶɧɵɦ� ɛɚɥɥɨɧɨɦ��
Ɉɰɟɧɢɜɚɥɢɫɶ�� ɞɚɜɥɟɧɢɟ�� ɩɪɢ� ɤɨɬɨɪɨɦ� ɩɪɨɢɫɯɨɞɢɬ� ɪɚɡɪɵɜ� ɫɨɫɭɞɚ��
ɥɨɤɚɥɢɡɚɰɢɹ�ɪɚɡɪɵɜɚ��ɞɚɜɥɟɧɢɟ�ɩɪɢ�ɤɨɬɨɪɨɦ�ɧɟ�ɩɪɨɢɫɯɨɞɢɥɨ�ɪɚɡɪɵɜɚ��
ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ� ɨɛɪɚɛɚɬɵɜɚɥɢɫɶ� ɜ� ɩɪɨɝɪɚɦɦɟ� ©6WDWLVWLFD� ���ª��
Ɋɟɡɭɥɶɬɚɬɵ�� Ƚɪɭɩɩɚ� �� ±� ɫɨɯɪɚɧɟɧɵ� ɜɫɟ� ɨɛɨɥɨɱɤɢ�� ɞɚɜɥɟɧɢɟ� ɪɚɡɪɵɜɚ�
ɫ� ɚɪɦɢɪɨɜɚɧɢɟɦ� ����±����� �ɫɪɟɞɧɟɟ� ������������ ɤɨɧɬɪɨɥɶ� ����±����
�ɫɪɟɞɧɟɟ�������������ɪ��������Ƚɪɭɩɩɚ���±�ɭɞɚɥɟɧɚ�ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɚɹ�
ɛɥɹɲɤɚ��ɞɚɜɥɟɧɢɟ�ɪɚɡɪɵɜɚ�ɫɨɫɬɚɜɥɹɟɬ������±�������ɫɪɟɞɧɟɟ�������������
ɝɪɭɩɩɚ� ɤɨɧɬɪɨɥɹ� ±� ���±���� �ɫɪɟɞɧɟɟ� ����������� �3�������� Ƚɪɭɩɩɚ�
�� ±� ɭɞɚɥɟɧɚ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɚɹ� ɛɥɹɲɤɚ� ɢ� ɚɞɜɟɧɬɢɰɢɹ�� Ⱦɚɜɥɟɧɢɟ�
ɪɚɡɪɵɜɚ�±�����±������ɫɪɟɞɧɟɟ�������������ɤɨɧɬɪɨɥɶɧɚɹ�ɝɪɭɩɩɚ�±����±����
�ɫɪɟɞɧɟɟ��������������ɪ��������ȼɵɜɨɞɵ��ɗɤɫɬɪɚɜɚɡɚɥɶɧɨɟ�ɚɪɦɢɪɨɜɚɧɢɟ�
ɫɨɧɧɵɯ�ɚɪɬɟɪɢɣ�ɜ�ɷɤɫɩɟɪɢɦɟɧɬɟ�ɞɨɫɬɨɜɟɪɧɨ�ɭɜɟɥɢɱɢɜɚɟɬ�ɩɪɨɱɧɨɫɬɶ�
ɩɨɫɥɟɞɧɢɯ�ɜ����±����ɪɚɡɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɧɟɚɪɦɢɪɨɜɚɧɧɵɦɢ�
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LVFKHPLF�VWURNH��DUH�WKH�OHDGLQJ�FDXVH�RI�PRUELGLW\�DQG�PRUWDOLW\�LQ�RXU�
FRXQWU\�DQG� LQ� WKH�ZRUOG��2QH�RI� WKH�PRVW�FRPPRQ�FDXVHV�RI� LVFKHPLF�
VWURNH� LV� FDURWLG� DWKHURVFOHURWLF� VWHQRVHV�� 2SHUDWLRQ� RI� FKRLFH� LV� RSHQ�
FDURWLG�HQGDUWHUHFWRP\��,WV�HIIHFWLYHQHVV� LQ� WKH�SUHYHQWLRQ�RI�VWURNH�ZDV�
GHPRQVWUDWHG� LQ� VHYHUDO� PXOWLFHQWHU� UDQGRPL]HG� UHVHDUFKHV�� $PRQJ�
WKH� FRPSOLFDWLRQV� WKDW� DULVH� GXULQJ� WKLV� RSHUDWLRQ�� D� VSHFLDO� SODFH� LV�
RFFXSLHG�E\� WKH�HDUO\�DQG� ODWH�SRVWRSHUDWLYH�EOHHGLQJ�DQG�SRVWRSHUDWLYH�
IRUPDWLRQ� RI� DQHXU\VPV��$FFRUGLQJ� WR� WKH� DXWKRUV� DQ� HIIHFWLYH�PHWKRG�
IRU� SUHYHQWLQJ� SRVWRSHUDWLYH� DQHXU\VPV� LV� H[WUDYDVDO� UHLQIRUFHPHQW�
FDURWLG� DUWHULHV��$LP��ȺSSO\� H[WUDYDVDO� UHLQIRUFHPHQW� FDURWLG� DUWHULHV� LQ�
DQ�H[SHULPHQW�WR�DVVHVV�LWV�HIIHFWLYHQHVV��0DWHULDOV�DQG�PHWKRGV��7HVWLQJ�
RI�VXUJHU\�HTXLSPHQW�XVLQJ�FDGDYHULF�PDWHULDO�SURYLGHG�E\�WKH�3DWKRORJ\�
'HSDUWPHQW� RI� WKH� ,YDQRYR� 5HJLRQDO� +RVSLWDO�� ,Q� DFFRUGDQFH� ZLWK�
IHGHUDO�ODZ�PDWHULDO�ZDV�VHL]HG�IURP�XQFODLPHG�FRUSVHV�DQG�UHWXUQHG�IRU�
UHF\FOLQJ��)RU�WKH�VWXG\��ZH�VHOHFWHG����SDLUV�RI�IUDJPHQWV�RI�WKH�FRPPRQ�
FDURWLG� DUWHU\�� DQG���� IUDJPHQWV�RI� WKH�JUHDW� VDSKHQRXV�YHLQ� IHPXU� DQG�
WLELD��$OO� VDPSOHV�ZHUH� GLYLGHG� LQWR� �� JURXSV��7KH� �VW� JURXS� FRQVLVWHG�
RI� VDPSOHV� WKDW� H[WLPD� ZDV� QRW� GHOHWHG� DQG� WKH� PD[LPXP� LQWLPD� ZDV�
UHPDLQHG��7KH��QG�JURXS�FRQVLVWHG�RI�VDPSOHV�LQ�ZKLFK�WKH�RSHUDWLRQ�LV�
FRPSOHPHQWHG� E\� H[SHULPHQWDO� UHPRYDO� RI� DWKHURVFOHURWLF� SODTXH�� DQG�
WKH�DGYHQWLWLD�ZDV�PD[LPDOO\�SUHVHUYHG��7KH� WKLUG�JURXS�RI� VDPSOHV�� LQ�
ZKLFK� WKH� LQWHUYHQWLRQ�ZDV� DFFRPSDQLHG� E\� UHPRYDO� RI� DWKHURVFOHURWLF�
SODTXH� DQG� WKH� DGYHQWLWLD��(DFK�JURXS�ZDV�GLYLGHG� LQWR� WZR� VXEJURXSV��
ZLWK�DQG�ZLWKRXW�H[WUDYDVDO�UHLQIRUFHPHQW��)RU�H[WUDYDVDO�UHLQIRUFHPHQW�
ɨI�FDURWLGV�VWDQGDUG�SRO\SURS\OHQH�PHVK�SURVWKHVLV��SODWH��ZDV�XVHG��7R�
VWDQGDUGL]H�WKH�REWDLQHG�UHVXOWV��RQH�RI�WKH�FRSLHV�RI�FDURWLG�ZDV�H[SRVHG�
UHLQIRUFHPHQW��DQRWKHU�ZDV�LQ�FRQWURO�VXEJURXS��5XSWXUH�RI�DUWHULHV�ZDV�
SURGXFHG� E\� LQWUDDUWHULDO� EDOORRQ�� (YDOXDWLRQ�� 7KH� SUHVVXUH� DW� ZKLFK�
UXSWXUH� RI� WKH� YHVVHO� RFFXUV�� ORFDOL]DWLRQ� JDS�� SUHVVXUH� DW� ZKLFK� WKH�
UXSWXUH�GLG�QRW�RFFXUHG��7KH�REWDLQHG�GDWD�ZHUH�SURFHVVHG�E\�WKH�SURJUDP�
³6WDWLVWLFD����´��5HVXOWV��*URXS�QXPEHU���±�VDYHG�DOO�VKHOOV��JDS�SUHVVXUH�
UHLQIRUFHG� ZLWK� ����±����� �DYHUDJH� ������������ FRQWURO� ±� ����±����
�DYHUDJH�������������3��������*URXS�QXPEHU���±�UHPRYHG�DWKHURPD��WKH�
JDS�SUHVVXUH� LV� ����±����� �DYHUDJH������������� FRQWURO� JURXS�±����±����
�DYHUDJH�������������3��������*URXS�QXPEHU���±�UHPRYHG�DWKHURPD�DQG�
DGYHQWLWLD��*DS�3UHVVXUH�±�����±������DYHUDJH�������������FRQWURO�JURXS�
±� ���±���� �DYHUDJH� ������������ �3�������� &RQFOXVLRQ�� 7KH� H[WUDYDVDO�
UHLQIRUFHPHQW� RI� FDURWLG� UHYHDOV� VLJQL¿FDQW� LQ� WKH� H[SHULPHQW� LQFUHDVHV�
WKH� VWUHQJWK� RI� WKH� FDURWLG� DUWHULHV� LQ� ���±���� WLPHV� LQ� FRPSDULVRQ�ZLWK�
XQUHLQIRUFHG�

ɁȺȾɇɂɃ�ȾɈɋɌɍɉ�Ʉ�ɋɈɋɍȾɂɋɌɕɆ�ɆȺȽɂɋɌɊȺɅəɆ�
ɂɇɌɊȺȽȿɇɂɄɍɅəɊɇɈɃ�ɅɈɄȺɅɂɁȺɐɂɂ
Ⱦ�Ʌ��Ƚɨɪɝɚɞɡɟ��ɋ�ȼ��Ʉɨɫɬɸɤɨɜɢɱ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɉ��ȼɚɫɢɥɟɜɫɤɢɣ
Ƚɪɨɞɧɟɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ƚɪɨɞɧɨ��
Ȼɟɥɚɪɭɫɶ

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɢɡɭɱɟɧɢɹ� ɬɨɩɨɝɪɚɮɢɢ� ɫɨɫɭɞɢɫɬɨ�ɧɟɪɜɧɨɝɨ�
ɩɭɱɤɚ� ɜ� ɩɨɞɤɨɥɟɧɧɨ�ɛɟɪɰɨɜɨɣ� ɨɛɥɚɫɬɢ� ɪɚɡɪɚɛɨɬɚɧɵ� ɫɩɨɫɨɛɵ�
ɧɚɢɦɟɧɟɟ� ɬɪɚɜɦɚɬɢɱɧɨɝɨ� ɜɵɞɟɥɟɧɢɹ� ɚɪɬɟɪɢɣ�� ɜɟɧ� ɢ� ɧɟɪɜɨɜ��
Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɜɵɛɨɪɚ� ɜɚɪɢɚɧɬɚ� ɪɟɜɚɫɤɭɥɹɪɢɡɢɪɭɸɳɟɣ� ɩɪɨɰɟɞɭɪɵ�
ɩɪɢ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɚɯ� ɢɧɬɪɚɝɟɧɢɤɭɥɹɪɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ�
ɜɟɫɶɦɚ� ɜɵɫɨɤɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɬɢɦɢɡɚɰɢɹ� ɫɩɨɫɨɛɨɜ�
ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ� ɥɢɤɜɢɞɚɰɢɣ� ɨɝɪɚɧɢɱɟɧɧɵɯ�
ɨɤɤɥɸɡɢɨɧɧɵɯ�ɩɨɪɚɠɟɧɢɣ�ɢ�ɪɟɤɨɧɫɬɪɭɤɰɢɣ�ɩɪɹɦɵɯ�ɬɪɚɜɦɚɬɢɱɟɫɤɢɯ�
ɩɨɜɪɟɠɞɟɧɢɣ�ɩɨɞɤɨɥɟɧɧɨɣ�ɚɪɬɟɪɢɢ�ɢɧɬɪɚɝɟɧɢɤɭɥɹɪɧɨɣ�ɥɨɤɚɥɢɡɚɰɢɢ�
ɢɡ�ɞɨɪɡɚɥɶɧɨɝɨ� �ɡɚɞɧɟɝɨ��ɞɨɫɬɭɩɚ� �ɩɨ�ɇ�ɂ��ɉɢɪɨɝɨɜɭ��ɤ�ɫɨɫɭɞɢɫɬɵɦ�
ɦɚɝɢɫɬɪɚɥɹɦ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɂɚ�ɩɨɫɥɟɞɧɢɟ���ɝɨɞɚ�ɜ�ɨɬɞɟɥɟɧɢɢ�
ɚɧɝɢɨɯɢɪɭɪɝɢɢ� ɤɥɢɧɢɤɢ� ɧɚɯɨɞɢɥɨɫɶ� �� ɩɚɰɢɟɧɬɚ� ɫ� ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ�
ɫɟɝɦɟɧɬɚɪɧɵɦɢ� ɨɤɤɥɸɡɢɨɧɧɨ�ɫɬɟɧɨɬɢɱɟɫɤɢɦɢ� ɩɪɨɰɟɫɫɚɦɢ� ɢ� ��
ɩɨɫɬɪɚɞɚɜɲɢɯ� ɫ� ɬɪɚɜɦɚɬɢɱɟɫɤɢɦ� ɩɨɜɪɟɠɞɟɧɢɟɦ� ɩɨɞɤɨɥɟɧɧɨɣ�
ɚɪɬɟɪɢɢ� ɢɧɬɪɚɝɟɧɢɤɭɥɹɪɧɨɣ� ɥɨɤɚɥɢɡɚɰɢɢ�� ɜ� ɥɟɱɟɧɢɢ� ɤɨɬɨɪɵɯ�
ɩɪɢɦɟɧɟɧɚ� ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ� ɯɢɪɭɪɝɢɹ� ɢɡ�
ɞɨɪɡɚɥɶɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɞɨɫɬɭɩɚ�� ȼɫɟ� ɨɩɟɪɢɪɨɜɚɧɧɵɟ� ɛɵɥɢ�
ɦɭɠɱɢɧɚɦɢ�ɨɬ����ɞɨ����ɥɟɬ��ɢ�ɥɢɤɜɢɞɚɰɢɹ�ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɫɬɚɬɭɫɨɜ�
ɢɦ�ɜɵɩɨɥɧɟɧɚ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɞɢɫɫɟɤɰɢɢ�ɫɨɫɭɞɢɫɬɨ�ɧɟɪɜɧɨɝɨ�ɩɭɱɤɚ�ɢɡ�
ɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɞɨɫɬɭɩɚ�ɜ�ɩɨɞɤɨɥɟɧɧɨɣ�ɹɦɤɟ��Ⱦɨɫɬɭɩ�ɱɟɪɟɡ�ɠɨɛɟɪɨɜɭ�
ɹɦɤɭ�ɦɟɧɟɟ�ɭɩɨɬɪɟɛɢɦ�ɩɪɢ�ɪɚɧɟɧɢɹɯ�ɩɨɞɤɨɥɟɧɧɨɣ� ɚɪɬɟɪɢɢ�� ɬɚɤ� ɤɚɤ�
ɞɚɟɬ� ɨɝɪɚɧɢɱɟɧɧɵɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɜɢɡɢɢ� ɜɫɟɝɨ� ɫɨɫɭɞɚ�� ɨɫɨɛɟɧɧɨ� ɜ�
ɞɢɫɬɚɥɶɧɨɦ�ɨɬɞɟɥɟ��ɑɚɫɬɨɬɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɡɚɞɧɟɝɨ�ɞɨɫɬɭɩɚ�ɫɨɫɬɚɜɥɹɟɬ�
���±�����ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤɨ�ɜɫɟɦ�ɪɟɤɨɧɫɬɪɭɤɰɢɹɦ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɨɞɤɨɥɟɧɧɨɣ� ɚɪɬɟɪɢɢ� ɜ� ɝɨɞ� �ɞɚɧɧɵɟ� ɫɨɫɭɞɢɫɬɨɝɨ� ɨɬɞɟɥɟɧɢɹ� ȽɈɄȻ�
ɡɚ� ���������� ɝɝ����ɉɪɢ�ɞɢɫɬɚɥɶɧɵɯ�ɮɨɪɦɚɯ�ɩɨɪɚɠɟɧɢɹ�ɢɫɩɨɥɶɡɭɟɬɫɹ�
ɪɚɡɪɚɛɨɬɚɧɧɚɹ� ɫɯɟɦɚ� ɜɚɪɢɚɧɬɨɜ� ɨɤɤɥɸɡɢɢ� ɩɨɞɤɨɥɟɧɧɨ�ɛɟɪɰɨɜɨɝɨ�
ɫɟɝɦɟɧɬɚ��Ɂɞɪɚɜɨɨɯɪɚɧɟɧɢɟ��������ʋ���ɋ��±�����Ɋɟɡɭɥɶɬɚɬɵ��ɑɟɬɵɪɟɦ�
ɩɚɰɢɟɧɬɚɦ� ɪɟɜɚɫɤɭɥɹɪɢɡɚɰɢɸ� ɤɨɧɟɱɧɨɫɬɢ� ɨɫɭɳɟɫɬɜɢɥɢ� ɩɭɬɟɦ�
ɨɬɤɪɵɬɨɣ� ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɢ� ɢɡ� ɢɧɬɪɚɝɟɧɢɤɭɥɹɪɧɨɝɨ� ɩɨɞɤɨɥɟɧɧɨɝɨ�
ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɫɟɝɦɟɧɬɚ�� ȿɳɟ� ɞɜɚ� ɱɟɥɨɜɟɤɚ� ɢɦɟɥɢ� ɩɪɢɡɧɚɤɢ�
ɮɨɪɦɢɪɭɸɳɟɣɫɹ� ɩɭɥɶɫɢɪɭɸɳɟɣ� ɝɟɦɚɬɨɦɵ�� ɹɜɢɜɲɟɣɫɹ� ɫɥɟɞɫɬɜɢɟɦ�
ɩɨɜɪɟɠɞɟɧɢɹ� ɩɨɞɤɨɥɟɧɧɵɯ� ɢ� ɛɟɪɰɨɜɵɯ� ɦɚɝɢɫɬɪɚɥɟɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ�
ɩɪɹɦɨɣ�ɬɭɩɨɣ�ɬɪɚɜɦɵ�ɢ�ɤɨɥɨɬɨ�ɪɟɡɚɧɨɣ�ɧɨɠɟɜɨɣ�ɪɚɧɵ��ɱɬɨ�ɨɛɭɫɥɨɜɢɥɨ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɚɭɬɨɜɟɧɨɡɧɨɝɨ�ɩɪɨɬɟɡɢɪɨɜɚɧɢɹ�ɩɨɞɤɨɥɟɧɧɨɣ�ɚɪɬɟɪɢɢ�ɢ�
ɩɨɞɤɨɥɟɧɧɨ�ɡɚɞɧɟɛɨɥɶɲɟɛɟɪɰɨɜɨɝɨ�ɩɪɨɬɟɡɢɪɨɜɚɧɢɹ�ɜ�ɬɟɱɟɧɢɟ�ɩɟɪɜɵɯ�
ɱɚɫɨɜ� ɨɬ� ɦɨɦɟɧɬɚ� ɩɨɫɬɭɩɥɟɧɢɹ� ɜ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ� ɨɬɞɟɥɟɧɢɟ��
ȼɨ� ɜɫɟɯ� ɫɥɭɱɚɹɯ� ɞɨɫɬɢɝɧɭɬ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɤɥɢɧɢɱɟɫɤɢɣ� ɷɮɮɟɤɬ� ɫ�
ɜɨɡɨɛɧɨɜɥɟɧɢɟɦ� ɨɛɴɟɤɬɢɜɧɨ� ɨɩɪɟɞɟɥɹɟɦɨɣ� ɩɭɥɶɫɚɰɢɢ� ɞɢɫɬɚɥɶɧɵɯ�
ɨɬɞɟɥɨɜ�ɛɟɪɰɨɜɵɯ�ɚɪɬɟɪɢɣ��ȼɵɜɨɞɵ��ɉɨɥɧɨɰɟɧɧɵɣ�ɷɤɫɩɨɡɢɰɢɨɧɧɵɣ�
ɜɚɪɢɚɧɬ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɧɢɡɤɨɣ� ɬɤɚɧɟɜɨɣ� ɬɪɚɜɦɚɬɢɱɧɨɫɬɶɸ� ɩɨɤɚɡɚɥɢ�
ɛɟɡɭɫɥɨɜɧɭɸ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɞɨɪɡɚɥɶɧɨɝɨ�
ɞɨɫɬɭɩɚ� ɞɥɹ� ɜɵɩɨɥɧɟɧɢɹ� ɞɟɡɨɛɥɢɬɟɪɢɪɭɸɳɢɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɧɚ�
ɩɨɡɚɞɢɦɵɳɟɥɤɨɜɵɯ�ɫɨɫɭɞɢɫɬɵɯ�ɫɟɝɦɟɧɬɚɯ��ɪɚɜɧɨ�ɤɚɤ�ɢ�ɜɨɡɦɨɠɧɨɫɬɶ�
ɚɞɟɤɜɚɬɧɨɝɨ� ɨɩɨɪɨɠɧɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɨ�ɚɤɬɢɜɧɨɣ� ɡɨɧɵ� ɧɢɠɧɟɣ�
ɤɨɧɟɱɧɨɫɬɢ�ɨɬ�ɧɚɩɪɹɠɟɧɧɵɯ�ɝɟɦɚɬɨɦ��ɗɬɨ�ɨɩɪɟɞɟɥɹɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�
ɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɚɧɝɢɨɯɢɪɭɪɝɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ�� ɉɪɨɜɟɞɟɧɢɟ�
ɦɢɧɢɦɚɥɶɧɨ� ɞɨɫɬɚɬɨɱɧɵɯ� ɩɨ� ɨɛɴɟɦɭ� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɤɥɢɧɢɱɟɫɤɢ�
ɩɨɥɧɨɰɟɧɧɨ�ɷɮɮɟɤɬɢɜɧɵɯ�ɯɢɪɭɪɝɢɱɟɫɤɢɯ�ɜɦɟɲɚɬɟɥɶɫɬɜ�ɩɪɢɜɨɞɢɬ�ɧɟ�
ɬɨɥɶɤɨ�ɤ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɨɩɬɢɦɢɫɬɢɱɧɨɦɭ�ɩɪɨɝɧɨɡɭ��ɧɨ�ɢ�ɨɩɪɟɞɟɥɹɟɬ�
ɫɨɯɪɚɧɟɧɢɟ� ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ� ɩɨɫɥɟɞɭɸɳɢɯ� ɪɟɤɨɧɫɬɪɭɤɰɢɣ�� ɪɚɜɧɨ�
ɤɚɤ� ɢ� ɞɚɟɬ� ɨɫɧɨɜɚɧɢɟ� ɞɥɹ� ɤɨɦɮɨɪɬɧɨɝɨ� ɩɪɨɞɨɥɠɟɧɢɹ� ɠɢɡɧɟɧɧɵɯ�
ɫɬɚɧɞɚɪɬɨɜ�

'256$/�$&&(66�72�7+(�9$6&8/$5�7581.6�
,175$*(1,&8/$5�/2&$/,=$7,21
'�/��*RUJDG]H��6�9��.RVWLXNRYLFK
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��$VVRF��3URI��9�3��9DVLOHYVN\
*URGQR�6WDWH�0HGLFDO�8QLYHUVLW\��*URGQR��%HODUXV

,QWURGXFWLRQ��2Q�WKH�EDVLV�RI�VWXG\LQJ�WKH�WRSRJUDSK\�RI�WKH�QHXURYDVFXODU�
EXQGOH�LQ�WKH�SRSOLWHDO�WLELDO�UHJLRQ�WKH�OHDVW�WUDXPDWLF�ZD\V�RI�VHSDUDWLRQ�
RI�DUWHULHV��YHLQV�DQG�QHUYHV�KDV�EHHQ�GHYHORSHG��$FWXDOLW\�RI�WKH�VHOHFWLRQ�
WKH� RSWLRQ� RI� UHYDVFXODUL]DWLRQ� SURFHGXUHV� LQ� SDWKRORJLFDO� SURFHVVHV�
LQWUDJHQLFXODU� ORFDOL]DWLRQ� LV� YHU\� KLJK�� $LP�� 7R� RSWLPL]H� VXUJLFDO�
UHFRQVWUXFWLRQ�PHWKRGV�RI�OLTXLGDWLRQV�OLPLWHG�RFFOXVLYH�OHVLRQV�DQG�GLUHFW�
UHFRQVWUXFWLRQ�RI� WUDXPDWLF� LQMXULHV�RI� WKH�SRSOLWHDO�DUWHU\� LQWUDJHQLFXODU�
ORFDOL]DWLRQ� E\� WKH� GRUVDO� �EDFN�� DFFHVV� �E\� 1�,�� 3LURJRY�� WR� YDVFXODU�
KLJKZD\V��0DWHULDOV�DQG�PHWKRGV��2YHU�WKH�ODVW���\HDUV�LQ�WKH�GHSDUWPHQW�
RI� YDVFXODU� VXUJHU\� WKHUH� ZHUH� �� SDWLHQWV� ZLWK� LVRODWHG� VHJPHQWDO�
RFFOXVLYH�VWHQRWLF� SURFHVVHV� DQG� �� SDWLHQWV� ZLWK� WUDXPDWLF� SRSOLWHDO�
DUWHU\�LQWUDJHQLFXODU�ORFDOL]DWLRQ��ZKLFK�ZHUH�DSSOLHG�LQ�WKH�WUHDWPHQW�RI�
UHFRQVWUXFWLYH� VXUJHU\�E\� WKH�GRUVDO�OLQH� DFFHVV��$OO�RSHUDWHG�ZHUH�PHQ�
IURP����WR����\HDUV�DQG�WKH�HOLPLQDWLRQ�RI�SDWKRORJLFDO�VWDWXVHV�ZDV�PDGH�
E\� WKH� GLVVHFWLRQ� RI� WKH� QHXURYDVFXODU� EXQGOH� IURP� VXUJLFDO� DSSURDFK�
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LQ� WKH� SRSOLWHDO� IRVVD��$FFHVV� WKURXJK�*REHULV� KROH� LV� OHVV� FRQVXPH� LQ�
ZRXQGV�RI� WKH�SRSOLWHDO�DUWHU\�DV� LW�JLYHV� OLPLWHG�UHYLVLRQ�RI�DOO�YHVVHOV��
HVSHFLDOO\�LQ�WKH�GLVWDO�VHFWLRQ��)UHTXHQF\�RI�XVH�RI�WKH�SRVWHULRU�DSSURDFK�
LV� ���±����� LQ� UHODWLRQ� WR� DOO� UHFRQVWUXFWLRQV� XVLQJ� WKH� SRSOLWHDO� DUWHU\�
LQ� WKH� \HDU� �YDVFXODU� GHSDUWPHQ� *5&+� IRU� ������������ 5HVXOWV�� /LPE�
UHYDVFXODUL]DWLRQ� LQ���SDWLHQWV�FDUULHG�RXW�E\�RSHQ�HQGDUWHUHFWRP\�IURP�
LQWUDJHQLFXODU�SRSOLWHDO�DUWHULDO�VHJPHQW��7ZR�PRUH�SHRSOH�KDYH�VLJQV�RI�
HPHUJLQJ�RI�D�SXOVDWLQJ�KHPDWRPD��ZKLFK�ZDV�WKH�UHVXOW�RI�GDPDJH�WR�WKH�
SRSOLWHDO�DQG�WLELDO�DUWHULHV�DV�D�UHVXOW�RI�GLUHFW�EOXQW�WUDXPD�DQG�VWDE�NQLIH�
ZRXQG��7KLV�PDGH�LW�QHFHVVDU\�WR�PDNH�DXWRYHQRXV�SURVWKHWLFV�SRSOLWHDO�
DUWHU\�DQG�SRSOLWHDO�WLELDO�SURVWKHVLV�GXULQJ� WKH�¿UVW�KRXUV�RI� WKH� UHFHLSW�
RI�D�VSHFLDOLVW�XQLW��$�SRVLWLYH�FOLQLFDO�HIIHFW�ZLWK�UHVXPSWLRQ�REMHFWLYHO\�
GHWHUPLQHG�SXOVDWLRQ�GLVWDO�SDUWV�RI�WKH�WLELDO�DUWHULHV�ZDV�DFKLHYHG�LQ�DOO�
FDVHV��&RQFOXVLRQ��)XOO�H[SRVLWLRQ�YDULDQW�LQ�FRPELQDWLRQ�ZLWK�ORZ�WLVVXH�
WUDXPDWLF� VKRZHG� WKH�XQFRQGLWLRQDO� IHDVLELOLW\�RI�XVLQJ�GRUVDO� DFFHVV� WR�
SHUIRUP�LQWHUYHQWLRQV�RQ�UHWURFRQG\ODU�YDVFXODU�VHJPHQWV��DV�ZHOO�DV�WKH�
SRVVLELOLW\�RI�DQ�DGHTXDWH�GLVFKDUJH�IXQFWLRQDO�FRUH�RI�WKH�ORZHU�H[WUHPLW\�
IURP�WKH�WHQVH�KHPDWRPDV��,W�GH¿QHV�WKH�QHFHVVLW\�WR�XVH�LW�LQ�DQJLRVXUJLFDO�
SUDFWLFH�� &RQGXFWLQJ�PLQLPDOO\� VXI¿FLHQW� LQ� VL]H� DQG� DW� WKH� VDPH� WLPH�
IXOO\�FOLQLFDOO\�HIIHFWLYH�VXUJLFDO� LQWHUYHQWLRQV� OHDGV�QRW�RQO\� WR�GLUHFWO\�
RSWLPLVWLF� SURJQRVLV�� EXW� DOVR� GHWHUPLQHV� WKH� FRQVHUYDWLRQ� SURVSHFWV� RI�
VXEVHTXHQW�UHFRQVWUXFWLRQV��,W�DOVR�SURYLGHV�D�EDVLV�IRU�WKH�FRQWLQXDWLRQ�RI�
D�FRPIRUWDEOH�OLYLQJ�VWDQGDUG�

ɂɇɌɊȺɄɊȺɇɂȺɅɖɇɈȿ�ɋɌȿɇɌɂɊɈȼȺɇɂȿ�ɉɊɂ�
ȺɌȿɊɈɋɄɅȿɊɈɁȿ�ɋɈɋɍȾɈȼ�ȽɈɅɈȼɇɈȽɈ�ɆɈɁȽȺ
ȼ�ȼ��Ƚɥɚɞɵɲɟɜ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɤ�ɦ�ɧ��ȼ�ȼ��ɋɭɯɨɪɭɤɨɜ��ɤ�ɦ�ɧ��ȿ�Ⱥ��Ƚɨɥɨɜɢɧ
ɋɚɦɚɪɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɦɚɪɚ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɦɟɪɬɧɨɫɬɶ� ɨɬ� ɨɫɬɪɨɝɨ� ɧɚɪɭɲɟɧɢɹ� ɦɨɡɝɨɜɨɝɨ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ� �ɈɇɆɄ�� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɨɫɬɚɟɬɫɹ�
ɜɵɫɨɤɨɣ� ɢ� ɞɨɫɬɢɝɚɟɬ� ����� ɂɲɟɦɢɱɟɫɤɢɟ� ɢɧɫɭɥɶɬɵ� ɹɜɥɹɸɬɫɹ�
ɞɨɦɢɧɢɪɭɸɳɟɣ� ɮɨɪɦɨɣ� ɧɚɪɭɲɟɧɢɹ� ɦɨɡɝɨɜɨɝɨ� ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ��
ɉɨɪɚɠɟɧɢɟ� ɜɧɭɬɪɢɱɟɪɟɩɧɵɯ� ɚɪɬɟɪɢɣ� ɹɜɥɹɟɬɫɹ� ɩɪɢɱɢɧɨɣ�ɈɇɆɄ�ɩɨ�
ɢɲɟɦɢɱɟɫɤɨɦɭ� ɬɢɩɭ� ɭ� �±���� ɩɚɰɢɟɧɬɨɜ�� Ɍɚɤɬɢɤɚ� ɥɟɱɟɧɢɹ� ɞɚɧɧɨɣ�
ɤɚɬɟɝɨɪɢɢ� ɩɚɰɢɟɧɬɨɜ� ɞɨ� ɧɚɫɬɨɹɳɟɝɨ� ɜɪɟɦɟɧɢ� ɨɤɨɧɱɚɬɟɥɶɧɨ� ɧɟ�
ɨɩɪɟɞɟɥɟɧɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɰɟɧɤɚ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɯ� ɦɟɬɨɞɨɜ� ɥɟɱɟɧɢɹ� ɭ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɵɦ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɦ� ɩɨɪɚɠɟɧɢɟɦ� ɚɪɬɟɪɢɣ�
ɝɨɥɨɜɧɨɝɨ�ɦɨɡɝɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɂɚ�ɩɟɪɢɨɞ�ɫ������ɩɨ������ɝ��ɜ�
ɤɥɢɧɢɤɟ�ɮɚɤɭɥɶɬɟɬɫɤɨɣ�ɯɢɪɭɪɝɢɢ�ɋɚɦȽɆɍ�ɧɚ�ɨɛɫɥɟɞɨɜɚɧɢɢ�ɢ�ɥɟɱɟɧɢɢ�
ɧɚɯɨɞɢɥɢɫɶ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɯɪɨɧɢɱɟɫɤɨɣ� ɢɲɟɦɢɟɣ� ɝɨɥɨɜɧɨɝɨ� ɦɨɡɝɚ�
ɜɫɥɟɞɫɬɜɢɟ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɝɨ� ɩɨɪɚɠɟɧɢɹ� ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɵɯ�
ɚɪɬɟɪɢɣ�� ɋɪɟɞɢ� ɧɢɯ� ɦɭɠɱɢɧ� ɛɵɥɨ� ��� ������� ɠɟɧɳɢɧ� ±� �� ������ ȼ�
ɚɧɚɦɧɟɡɟ����ɩɚɰɢɟɧɬɨɜ�ɩɟɪɟɧɟɫɥɢ�ɨɬ���ɞɨ���ɢɲɟɦɢɱɟɫɤɢɯ�ɢɧɫɭɥɶɬɨɜ��
ɭ� �� ɩɚɰɢɟɧɬɨɜ� ɜ� ɚɧɚɦɧɟɡɟ� ɨɬɦɟɱɚɥɢɫɶ� ɬɪɚɧɡɢɬɨɪɧɵɟ� ɢɲɟɦɢɱɟɫɤɢɟ�
ɚɬɚɤɢ�� ɂɡ� ��� ɛɨɥɶɧɵɯ� ɫ� ɩɨɪɚɠɟɧɢɟɦ� ɤɚɪɨɬɢɞɧɨɝɨ� ɛɚɫɫɟɣɧɚ� ɭ�
��� ɱɟɥɨɜɟɤ� ɛɵɥɚ� ɜɵɩɨɥɧɟɧɚ� ɚɧɝɢɨɩɥɚɫɬɢɤɚ� ɢ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ�
ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ� ɱɚɫɬɢ� ɜɧɭɬɪɟɧɧɟɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ�� Ⱦɜɭɦ� ɛɨɥɶɧɵɦ�
ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ� ɫɪɟɞɧɟɣ� ɦɨɡɝɨɜɨɣ� ɚɪɬɟɪɢɢ�� ɂɡ� ���
ɛɨɥɶɧɵɯ�ɫ�ɩɨɪɚɠɟɧɢɟɦ�ɚɪɬɟɪɢɣ�ɜɟɪɬɟɛɪɚɥɶɧɨ�ɛɚɡɢɥɹɪɧɨɝɨ�ɫɟɝɦɟɧɬɚ�
��� ɩɚɰɢɟɧɬɚɦ� ɜɵɩɨɥɧɢɥɢ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ� ,9� ɫɟɝɦɟɧɬɚ� ɩɨɡɜɨɧɨɱɧɨɣ�
ɚɪɬɟɪɢɢ�� ɋɬɟɧɬɢɪɨɜɚɧɢɟ� ɨɫɧɨɜɧɨɣ� ɚɪɬɟɪɢɢ� ɛɵɥɨ� ɜɵɩɨɥɧɟɧɨ� ��
ɩɚɰɢɟɧɬɚɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�
ɩɨɝɢɛɥɢ� �� ɩɚɰɢɟɧɬɚ� ɨɬ� ɈɇɆɄ�� ɍ� �� ɛɨɥɶɧɨɝɨ� ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨ�
ɪɚɡɜɢɥɨɫɶ� ɈɇɆɄ�� ɇɚ� ɮɨɧɟ� ɤɨɧɫɟɪɜɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɨɬɦɟɱɚɥɫɹ�
ɩɨɥɧɵɣ� ɪɟɝɪɟɫɫ� ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɣ� ɫɢɦɩɬɨɦɚɬɢɤɢ� ɜ� ɬɟɱɟɧɢɟ� ��
ɦɟɫɹɰɚ�� ɍ� ��� ɛɨɥɶɧɵɯ� ɜ� ɪɚɧɧɟɦ� ɢ� ɨɬɞɚɥɟɧɧɨɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɤɥɢɧɢɱɟɫɤɢ� ɨɬɦɟɱɚɥɨɫɶ� ɭɥɭɱɲɟɧɢɟ� ɫɨɫɬɨɹɧɢɹ�� ɈɇɆɄ� ɧɟ�
ɩɨɜɬɨɪɹɥɢɫɶ��ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɩɪɨɯɨɞɢɦɨɫɬɢ� ɡɨɧɵ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�
ɜɧɭɬɪɢɱɟɪɟɩɧɵɯ� ɚɪɬɟɪɢɣ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɯ� ɢɡɦɟɧɟɧɢɣ�
ɧɟ� ɜɵɹɜɥɟɧɨ�� ȼɵɜɨɞɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɪɟɧɬɝɟɧɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�
ɥɟɱɟɧɢɹ� ɩɪɢ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɦ� ɩɨɪɚɠɟɧɢɢ� ɢɧɬɪɚɤɪɚɧɢɚɥɶɧɵɯ�
ɚɪɬɟɪɢɣ�ɩɨɡɜɨɥɹɟɬ�ɭɥɭɱɲɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɢ�ɩɨɜɵɫɢɬɶ�ɤɚɱɟɫɬɜɨ�
ɠɢɡɧɢ�ɥɸɞɟɣ�

,175$&5$1,$/�67(17�:,7+�&(5(%5$/�
$7+(526&/(526,6
9�9��*ODG\VKHY
6FLHQWL¿F�$GYLVRUV� ±�&DQG0HG6FL�9�9�� 6XNKRUXNRY��&DQG0HG6FL� (�$��
*RORYLQ
6DPDUD�6WDWH�0HGLFDO�8QLYHUVLW\��6DPDUD��5XVVLD

,QWURGXFWLRQ��'HDWK� FDXVH� RI� DFXWH� FHUHEURYDVFXODU� DFFLGHQW� �&9$�� VWLOO�
UHPDLQV�KLJK�KDV�RFFXUHG������,VFKHPLF�VWURNHV�DUH�WKH�GRPLQDQW�IRUP�RI�
FHUHEUDO�FLUFXODWLRQ��6XIIHUHG�RI�LQWUDFUDQLDO�DUWHU\�LV�WKH�FDXVH�RI�LVFKHPLF�
VWURNH� LQ� �±��� �� RI� SDWLHQWV�� 7DFWLFV� RI� WUHDWPHQW� RI� WKLV� FDWHJRU\� RI�
SDWLHQWV�WR�GDWH�QRW�EHHQ�¿QDOL]HG��$LP��7KH�DLP�RI�WKH�VWXG\�LV�WR�DVVHVV�
WKH� HIIHFWLYHQHVV� RI� HQGRYDVFXODU� WUHDWPHQW� LQ� SDWLHQWV�ZLWK� LQWUDFUDQLDO�
DWKHURVFOHURWLF�OHVLRQV�RI�FHUHEUDO�DUWHULHV��0DWHULDOV�DQG�PHWKRGV��'XULQJ�
WKH�SHULRG�IURP������WR������LQ�WKH�FOLQLF�RI�VXUJHU\�6DPDUD�6WDWH�0HGLFDO�
8QLYHUVLW\�RQ�H[DPLQDWLRQ�DQG�WUHDWPHQW�ZHUH����SDWLHQWV�FKURQLF�FHUHEUDO�
LVFKHPLD�DV�D�FRQVHTXHQFH�RI�DWKHURVFOHURWLF�OHVLRQV�RI�LQWUDFUDQLDO�DUWHULHV��
$PRQJ�WKHP�ZHUH����PDOHV�������ZRPHQ�±���������,Q�WKH�DQDPQHVLV�RI�
���SDWLHQWV�VXIIHUHG�IURP��� WR���RI� LVFKHPLF�VWURNHV��DQG���SDWLHQWV�KDG�
D�KLVWRU\�RI� WUDQVLHQW� LVFKHPLF�DWWDFNV�REVHUYHG��2I�WKH����SDWLHQWV�ZLWK�
OHVLRQV� RI� WKH� FDURWLG� UHJLRQ� ��� SHRSOH�ZDV� SHUIRUPHG� DQJLRSODVW\� DQG�
VWHQWLQJ�RI�WKH�LQWUDFUDQLDO�LQWHUQDO�FDURWLG�DUWHU\��7ZR�SDWLHQWV�KDG�VWHQWLQJ�
RI� WKH�PLGGOH� FHUHEUDO� DUWHULD�� ,Q� DPRXQW� RI� ��� SDWLHQWV�ZLWK� OHVLRQV� RI�
WKH�YHUWHEUREDVLODU�DUWHULDO�VHJPHQW����SDWLHQWV�ZHUH�LQYROYHG�VWHQWLQJ�,9�
VHJPHQW�RI�WKH�YHUWHEUDO�DUWHU\��%DVLODU�DUWHU\�VWHQWLQJ�ZDV�SHUIRUPHG�LQ�
��SDWLHQWV��5HVXOWV��,Q�WKH�HDUO\�SRVWRSHUDWLYH�SHULRG����SDWLHQWV�GLHG�IURP�
VWURNH����SDWLHQW�GHYHORSHG� LQWUDRSHUDWLYH� VWURNH��2Q� WKH�EDFNJURXQG�RI�
FRQVHUYDWLYH�WKHUDS\�ZDV�FRPSOHWH�UHJUHVVLRQ�RI�QHXURORJLFDO�V\PSWRPV�
ZLWKLQ� �� PRQWK�� ��� SDWLHQWV� LQ� WKH� HDUO\� DQG� ODWH� SRVWRSHUDWLYH� SHULRG�
VKRZHG�LPSURYHPHQW�LQ�FOLQLFDO�VWDWXV��VWURNH�GLG�QRW�UHFXU��,Q�WKH�VWXG\�
RI�LQWUDFUDQLDO�DUWHU\�SDWHQF\�LQ�]RQH�RI�UHFRQVWUXFWLRQ�KHPRG\QDPLFDOO\�
VLJQL¿FDQW�FKDQJHV�ZHUH�UHYHDOHG��&RQFOXVLRQ��%DVHG�RQ�XVH�RI�WUHDWPHQWV�
LQ�DWKHURVFOHURWLF�OHVLRQV�RI�LQWUDFUDQLDO�DUWHULHV�FDQ�LPSURYH�WKH�UHVXOWV�RI�
WUHDWPHQW�DQG�LPSURYH�WKH�TXDOLW\�RI�SHRSOH¶V�OLYHV

ɗɇȾɈȼȺɋɄɍɅəɊɇɈȿ�Ʌȿɑȿɇɂȿ�
ȺɌȿɊɈɋɄɅȿɊɈɌɂɑȿɋɄɈȽɈ�ɉɈɊȺɀȿɇɂə�
ȻɊȺɏɂɈɐȿɎȺɅɖɇɕɏ�ȺɊɌȿɊɂɃ
Ʉ�Ɇ��Ʌɨɛɚɧ��Ⱦ�Ƚ��ɂɳɚɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�Ⱥ�ɏ��Ɇɭɫɬɚɮɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ȼ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�ɫɦɟɪɬɧɨɫɬɶ�ɨɬ�ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɨɣ�
ɩɚɬɨɥɨɝɢɢ� ɡɚɧɢɦɚɟɬ� ɜɬɨɪɨɟ� ɦɟɫɬɨ� �ɩɨɫɥɟ� ɂȻɋ�� ɢ� ɫɨɫɬɚɜɥɹɟɬ� ������
�ɩɨ� ɞɚɧɧɵɦ� ɧɚ� ����� ɝ���� Ɉɞɧɨɣ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɩɪɢɱɢɧ� ɫɦɟɪɬɧɨɫɬɢ�
ɜ� ɞɚɧɧɨɣ� ɝɪɭɩɩɟ� ɡɚɛɨɥɟɜɚɧɢɣ� ɹɜɥɹɟɬɫɹ� ɢɲɟɦɢɱɟɫɤɢɣ� ɢɧɫɭɥɶɬ��
ɤɨɬɨɪɵɣ� ɜ� ���� ɫɥɭɱɚɟɜ� ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɦ�
ɩɨɪɚɠɟɧɢɟɦ� ɛɪɚɯɢɨɰɟɮɚɥɶɧɵɯ� ɚɪɬɟɪɢɣ�� ©Ɂɨɥɨɬɵɦ� ɫɬɚɧɞɚɪɬɨɦª�
ɩɪɨɮɢɥɚɤɬɢɤɢ� ɢɲɟɦɢɱɟɫɤɨɝɨ� ɢɧɫɭɥɶɬɚ� ɧɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ� ɹɜɥɹɟɬɫɹ�
ɤɚɪɨɬɢɞɧɚɹ� ɷɧɞɚɪɬɟɪɷɤɬɨɦɢɹ�� Ɉɩɪɟɞɟɥɟɧɧɵɯ� ɫɬɚɧɞɚɪɬɨɜ� ɥɟɱɟɧɢɹ� ɢ�
ɩɪɨɮɢɥɚɤɬɢɤɢ� ɩɪɢ� ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɦ� ɩɨɪɚɠɟɧɢɢ� ɩɨɞɤɥɸɱɢɱɧɨɣ�
ɢ� ɩɨɡɜɨɧɨɱɧɨɣ� ɚɪɬɟɪɢɢ� ɧɟɬ��Ɉɞɧɚɤɨ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɧɚɭɤɢ� ɩɨɹɜɥɹɸɬɫɹ�
ɧɨɜɵɟ�� ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ� ɦɚɥɨɢɧɜɚɡɢɜɧɵɟ� ɦɟɬɨɞɵ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɩɪɨɮɢɥɚɤɬɢɤɢ� ɈɇɆɄ�� ɚ� ɢɦɟɧɧɨ� ɛɚɥɥɨɧɧɚɹ� ɚɧɝɢɨɩɥɚɫɬɢɤɚ� ɢ�
ɫɬɟɧɬɢɪɨɜɚɧɢɟ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɪɚɧɧɢɟ�
ɢ� ɨɬɞɚɥɟɧɧɵɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɨɩɟɪɚɰɢɢ�
ɛɚɥɥɨɧɧɨɣ� ɚɧɝɢɨɩɥɚɫɬɢɤɢ� ɢ� ɫɬɟɧɬɢɪɨɜɚɧɢɹ� ɛɪɚɯɢɨɰɟɮɚɥɶɧɵɯ�
ɚɪɬɟɪɢɣ�� ɜɵɹɜɢɬɶ� ɩɪɟɢɦɭɳɟɫɬɜɚ� ɢ� ɧɟɞɨɫɬɚɬɤɢ� ɦɟɬɨɞɚ� ɫ� ɰɟɥɶɸ�
ɟɝɨ� ɜɧɟɞɪɟɧɢɹ� ɜ� ɤɥɢɧɢɱɟɫɤɭɸ� ɩɪɚɤɬɢɤɭ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ȼɵɥɢ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ��� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɦ� ɩɨɪɚɠɟɧɢɟɦ� ɛɪɚɯɢɨɰɟɮɚɥɶɧɵɯ� ɚɪɬɟɪɢɣ��
ɩɟɪɟɧɟɫɲɢɯ�ɷɧɞɨɜɚɫɤɭɥɹɪɧɵɟ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɜ�ɭɫɥɨɜɢɹɯ�ȽɄȻ�ʋ����ɫ�
�����ɩɨ������ɝ��ɂɡ�ɧɢɯ����ɩɚɰɢɟɧɬɚɦ�ɛɵɥɨ�ɜɵɩɨɥɧɟɧɨ�ɫɬɟɧɬɢɪɨɜɚɧɢɟ�
ɩɨɞɤɥɸɱɢɱɧɨɣ�ɚɪɬɟɪɢɢ�����±�ɫɨɧɧɨɣ�ɚɪɬɟɪɢɢ�ɢ���±ɛɪɚɯɢɨɰɟɮɚɥɶɧɨɝɨ�
ɫɬɜɨɥɚ��Ȼɐɋ���Ɋɟɡɭɥɶɬɚɬɵ��ɍ����ɩɚɰɢɟɧɬɨɜ��ɩɟɪɟɧɟɫɲɢɯ�ɫɬɟɧɬɢɪɨɜɚɧɢɟ�
ɩɨɞɤɥɸɱɢɱɧɨɣ� ɚɪɬɟɪɢɢ�� ɢɦɟɥ� ɦɟɫɬɨ� ɬɟɯɧɢɱɟɫɤɢɣ� ɭɫɩɟɯ�� ɭ� ɞɜɭɯ�
ɩɚɰɢɟɧɬɨɜ� ɜ� ɪɚɧɧɟɦ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ� ɞɢɚɝɧɨɫɰɢɪɨɜɚɧɨ�
ɨɫɥɨɠɧɟɧɢɟ� ɜ� ɜɢɞɟ� ɪɚɡɪɵɜɚ� ɩɨɞɤɥɸɱɢɱɧɨɣ� ɚɪɬɟɪɢɢ�� ɨɞɢɧ� ɩɚɰɢɟɧɬ�
ɨɬ� ɞɚɧɧɨɝɨ� ɨɫɥɨɠɧɟɧɢɹ� ɫɤɨɧɱɚɥɫɹ�� ȼ� ɬɟɱɟɧɢɟ� �� ɥɟɬ� ɧɚɛɥɸɞɟɧɢɹ� ɭ�
ɩɚɰɢɟɧɬɨɜ� ɨɤɤɥɸɡɢɣ� ɡɨɧ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɜɵɹɜɥɟɧɨ� ɧɟ� ɛɵɥɨ�� ɂɡ� ���
ɫɬɟɧɬɢɪɨɜɚɧɢɣ� ɫɨɧɧɨɣ� ɚɪɬɟɪɢɢ� ɬɟɯɧɢɱɟɫɤɢɣ� ɭɫɩɟɯ� ɫɨɩɭɬɫɬɜɨɜɚɥ�
ɜ� ��� ɫɥɭɱɚɹɯ�� �� ɫɥɭɱɚɹ� ɨɤɨɧɱɢɥɢɫɶ� ɢɧɜɚɥɢɞɢɡɢɪɭɸɳɢɦɢ� ɈɇɆɄ�
ɜ� ɛɚɫɫɟɣɧɟ� ɨɩɟɪɢɪɭɟɦɨɣ� ɚɪɬɟɪɢɢ�� ɨɞɢɧ� ɢɡ� ɤɨɬɨɪɵɯ� ɩɨɡɠɟ� ɩɪɢɜɟɥ� ɤ�
ɫɦɟɪɬɢ�ɛɨɥɶɧɨɝɨ��ȼ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɧɚɛɥɸɞɟɧɢɣ�ɪɟɫɬɟɧɨɡɨɜ�ɜɵɹɜɥɟɧɨ�ɧɟ�
ɛɵɥɨ��Ɍɟɯɧɢɱɟɫɤɢɣ�ɭɫɩɟɯ�ɩɪɢ�ɫɬɟɧɬɢɪɨɜɚɧɢɢ�Ȼɐɋ�ɛɵɥ�ɡɚɮɢɤɫɢɪɨɜɚɧ�
ɥɢɲɶ� ɜ� ɞɜɭɯ� ɫɥɭɱɚɹɯ�� ɭ� ɩɚɰɢɟɧɬɚ� ɫ� ɤɪɢɬɢɱɟɫɤɢɦ� ɫɬɟɧɨɡɨɦ� Ȼɐɋ�� ɍ�
�� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɤɤɥɸɡɢɟɣ� Ȼɐɋ� ɜɵɩɨɥɧɢɬɶ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ� Ȼɐɋ� ɧɟ�
ɭɞɚɥɨɫɶ��ȼ�ɬɟɱɟɧɢɟ�ɝɨɞɚ�ɭ���ɢɡ���ɩɚɰɢɟɧɬɨɜ�ɡɚɮɢɤɫɢɪɨɜɚɧɚ�ɨɤɤɥɸɡɢɹ�
ɡɨɧɵ� ɫɬɟɧɬɚ�� ȼɵɜɨɞɵ�� Ɋɟɧɬɝɟɧɷɧɞɨɜɚɫɤɭɥɹɪɧɵɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɹɜɥɹɸɬɫɹ� ɷɮɮɟɤɬɢɜɧɵɦ� ɢ� ɦɚɥɨɬɪɚɜɦɚɬɢɱɧɵɦ� ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɢ�
ɩɪɨɮɢɥɚɤɬɢɤɢ�ɈɇɆɄ�ɩɪɢ�ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɦ�ɩɨɪɚɠɟɧɢɢ�ɫɨɧɧɨɣ��
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ɩɨɞɤɥɸɱɢɱɧɨɣ� ɢ� ɩɨɡɜɨɧɨɱɧɨɣ� ɚɪɬɟɪɢɢ� ɢ� ɪɟɤɨɦɟɧɞɨɜɚɧɵ� ɞɥɹ�
ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɤɥɢɧɢɱɟɫɤɨɣ� ɩɪɚɤɬɢɤɟ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɨɩɪɟɞɟɥɟɧɧɵɯ�
ɫɩɟɰɢɚɥɢɫɬɨɜ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɉɪɢ� ɩɨɪɚɠɟɧɢɢ� Ȼɐɋ� ɞɚɧɧɵɣ� ɦɟɬɨɞ�
ɦɚɥɨɷɮɮɟɤɬɢɜɟɧ� ɢ� ɟɝɨ� ɩɪɢɦɟɧɟɧɢɟ� ɧɟ� ɨɩɪɚɜɞɚɧɨ�� ɧɟɨɛɯɨɞɢɦɨ�
ɩɪɨɞɨɥɠɢɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ� ɰɟɥɶɸ� ɩɨɢɫɤɚ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɦɟɬɨɞɚ�
ɥɟɱɟɧɢɹ�ɢ�ɩɪɨɮɢɥɚɤɬɢɤɢ�ɩɪɢ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ�

(1'29$6&8/$5�75($70(17�2)�$7+(526&/(527,&�
/(6,216�2)�%5$&+,2&(3+$/,&�$57(5,(6�
.�0��/REDQ��'�*��,VKDQRY
6FLHQWL¿F�$GYLVRU�±�,�+��0XVWD¿Q
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��0RUWDOLW\�IURP�WKH�FHUHEURYDVFXODU�GLVHDVHV�UDQNHG�VHFRQG�
�DIWHU� &$'�� LQ� 5XVVLDQ� )HGHUDWLRQ� DQG� LW� LV� ������ �DFFRUGLQJ� WR� WKH�
GDWD� RI� ����� \HDU�� RI� FRPPRQ� PRUWDOLW\�� 7KH� PRVW� FRPPRQ� FDXVH� RI�
GHDWK� IURP� WKLV� GLVHDVHV� LV� LVFKHPLF� VWURNH� ZKLFK� LQ� ���� FDXVHG� E\�
DWKHURVFOHURWLF�OHVLRQ�RI�EUDFKLRFHSKDOLF�DUWHULHV��)RU�WRGD\��JROG�VWDQGDUG�
IRU� SUHYHQWLRQ� RI� LVFKHPLF� VWURNH� LV� WKH� FDURWLG� HQGDUWHUHFWRP\�� 6R� IDU��
WKHUH�LV�QR�GHWHUPLQDWHG�VWDQGDUG�RI�WUHDWPHQW�DQG�SUHYHQWLRQ�LQ�FDVH�RI�
DWKHURVFOHURWLF�OHVLRQ�RI�VXEFODYLDQ�DQG�YHUWHEUDO�DUWHULHV��+RZHYHU��ZLWK�
WKH� VFLHQFH� GHYHORSPHQWV� KDYH� EHHQ� DSSHDUHG� QHZ�PHWKRGV� RI� VXUJLFDO�
SUHYHQWLRQ� RI� DFXWH� FHUHEURYDVFXODU� DFFLGHQWV�EDOORRQ� DQJLRSODVW\� DQG�
VWHQWLQJ��$LP��2XU�DLP�LV�WR�DQDOL]H�HDUO\�DQG�ODWHU�SRVWRSHUDWLYH�UHVXOWV�
DIWHU�EDOORRQ�DQJLRSODVW\�DQG�VWHQWLQJ�RI�EUDFKLRFHSKDOLF�DUWHULHV��DQG�WR�
LGHQWLI\�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKLV�PHWKRG�IRU�LWV�DSSOLFDWLRQ�LQ�
FOLQLFDO�SUDFWLFH��0DWHULDOV�DQG�PHWKRGV��7UHDWPHQW�UHVXOWV�RI����SDWLHQWV�
ZLWK� DWKHURVFOHURWLF� OHVLRQ� RI� EUDFKLRFHSKDOLF� DUWHULHV� ZHUH� WUHDWHG� E\�
HQGRYDVFXODU�LQWHUYHQWLRQV�LQ�WKH�&LW\�+RVSLWDO�ʋ����IURP������WR������
\HDU�� ��� RI� WKHVH� SDWLHQWV� ZHUH� XQGHUJR� VWHQWLQJ� RI� VXEFODYLDQ� DUWHU\��
��� ±� FDURWLG� DUWHU\� DQG� �� ±� EUDFKLRFHSKDOLF� WUXQN�� 5HVXOWV�� 7HFKQLFDO�
VXFFHVV�ZDV�RFFXUUHG� LQ����SDWLHQWV�ZLWK� VWHQWHG� VXEFODYLDQ� DUWHU\��7KH�
UXSWXUH�RI�WKH�VXEFODYLDQ�DUWHU\�ZDV�GLDJQRVHG�LQ���SDWLHQWV�LQ�WKH�HDUO\�
SRVWRSHUDWLYH� SHULRG�� RQH� SDWLHQW� GLHG� IURP� WKLV� FRPSOLFDWLRQ��1R� VWHQW�
RFFOXVLRQV�KDYH�EHHQ�LGHQWL¿HG�LQ�SDWLHQWV�ZLWKLQ���\HDUV�RI�REVHUYDWLRQ��
7KHUH� ZHUH� ��� FDVHV� RI� FDURWLG� DUWHU\� VWHQWLQJ�� 7HFKQLFDO� VXFFHVV� ZDV�
DFFRPSDQLHG� LQ����FDVHV����FDVHV�ZHUH�HQGHG�E\�GLVDEOLQJ�VWURNH� LQ� WKH�
FLUFXODWLRQ�RI�WKH�RSHUDWHG�DUWHU\��RQH�RI�ZKLFK�OHG�WR�WKH�SDWLHQW¶V�GHDWK��
$OVR�QR�VWHQW�RFFOXVLRQV�KDYH�EHHQ�LGHQWL¿HG�LQ�SDWLHQWV�ZLWKLQ�RQH�\HDU�RI�
REVHUYDWLRQ��7HFKQLFDO�VXFFHVV�GXULQJ�WKH�EUDFKLRFHSKDOLF�DUWHU\�VWHQWLQJ�
ZDV�RFFXUUHG�RQO\�LQ���FDVHV�LQ�SDWLHQWV�ZLWK�FULWLFDO�VWHQRVLV�RI�WKLV�DUWHU\��
7KH� DUWHU\� VWHQWLQJ�ZDV� IDLOHG� LQ���SDWLHQWV�ZLWK�RFFOXVLRQ��2QH�RI� WZR�
SDWLHQWV� KDV� EHHQ� LQGH¿HG� WKH� RFFOXVLRQ� RI� VWHQW� ]RQH�ZLWKLQ� RQH� \HDU��
&RQFOXVLRQ��(QGRYDVFXODU�LQWHUYHQWLRQV�LV�WKH�HI¿FLHQW�DQG�ORZ�LQYDVLYH�
ZD\� WR� WUHDW� DQG� SUHYHQW� DFXWH� FHUHEURYDVFXODU� DFFLGHQWV� FDXVHG� E\�
DWKHURVFOHURWLF�OHVLRQV�RI�FDURWLG��YHUWHEUDO�DQG�VXEFODYLDQ�DUWHULHV�DQG�FDQ�
EH�UHFRPPHQGHG�IRU�FOLQLFDO�DSSOLFDWLRQ�LQ�FDVH�RI�H[LVWLQJ�FHUWDLQ�PHGLFDO�
VSHFLDOLVWV�DQG�HTXLSPHQW�� ,Q�FDVHV�RI�EUDFKLRFHSKDOLF� WUXQN� OHVLRQV� WKLV�
PHWKRG�LV�QRW�HI¿FLHQW�DQG�QRW�MXVWL¿HG��DQG�LW�LV�QHFHVVDU\�WR�FRQWLQXH�WKH�
UHVHDUFKHV�WR�¿QG�WKH�RSWLPDO�PHWKRG�RI�WUHDWPHQW�DQG�SUHYHQWLRQ�RI�WKLV�
SDWKRORJ\�

ɌɊɈɆȻɈɎɂɅɂɑȿɋɄɂȿ�ɋɈɋɌɈəɇɂə�ȼ�ɉȺɌɈȽȿɇȿɁȿ�
ɌɊɈɆȻɈɁȺ�ȽɅɍȻɈɄɂɏ�ȼȿɇ�ɇɂɀɇɂɏ�ɄɈɇȿɑɇɈɋɌȿɃ
ɘ�ȼ��ɓɟɥɨɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��Ⱦ�ȼ��Ɏɪɨɥɨɜ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɇɟɫɦɨɬɪɹ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɭɫɩɟɯɢ�ɫɨɜɪɟɦɟɧɧɨɣ�ɦɟɞɢɰɢɧɵ��
ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɨ�ɩɪɟɠɧɟɦɭ� ɩɪɟɞɫɬɚɜɥɹɸɬ�
ɝɥɨɛɚɥɶɧɭɸ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɭɸ� ɩɪɨɛɥɟɦɭ�� ɹɜɥɹɹɫɶ� ɨɫɧɨɜɧɨɣ�
ɩɪɢɱɢɧɨɣ� ɫɦɟɪɬɧɨɫɬɢ� ɢ� ɢɧɜɚɥɢɞɢɡɚɰɢɢ� ɜ� ɢɧɞɭɫɬɪɢɚɥɶɧɨ� ɪɚɡɜɢɬɵɯ�
ɫɬɪɚɧɚɯ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ�
ɢɫɫɥɟɞɨɜɚɧɢɣ� ɭɫɬɚɧɨɜɥɟɧ� ɰɟɥɵɣ� ɪɹɞ� ɫɬɚɜɲɢɯ� ɭɠɟ� ɤɥɚɫɫɢɱɟɫɤɢɦɢ�
ɮɚɤɬɨɪɨɜ� ɪɢɫɤɚ� ɤɚɤ� ɜɟɧɨɡɧɨɝɨ�� ɬɚɤ� ɢ� ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɬɪɨɦɛɨɡɚ�� ɱɬɨ�
ɜɨ�ɦɧɨɝɨɦ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ�ɫɧɢɠɟɧɢɸ�ɱɚɫɬɨɬɵ�ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɜ� ɨɛɳɟɣ�ɩɨɩɭɥɹɰɢɢ��Ɇɟɠɞɭ� ɬɟɦ� ɜ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɱɚɫɬɢ�
ɫɥɭɱɚɟɜ�ɬɪɨɦɛɨɬɢɱɟɫɤɢɟ�ɷɩɢɡɨɞɵ�ɩɨ�ɩɪɟɠɧɟɦɭ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɤɚɤ�
ɢɞɢɨɩɚɬɢɱɟɫɤɢɟ��ɗɬɨ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɞɚɥɶɧɟɣɲɟɝɨ�
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɩɨɞɯɨɞɨɜ� ɤ� ɩɪɨɮɢɥɚɤɬɢɤɟ� ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ�
ɨɫɥɨɠɧɟɧɢɣ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɜɵɞɟɥɟɧɢɸ� ɛɨɥɟɟ� ɱɟɬɤɢɯ� ɝɪɭɩɩ� ɪɢɫɤɚ�
ɢɯ� ɪɚɡɜɢɬɢɹ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɭɞɚɟɬɫɹ� ɧɚɣɬɢ� ɧɚɫɥɟɞɫɬɜɟɧɧɭɸ�
ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ� ɭ� ��±���� ɩɚɰɢɟɧɬɨɜ�� ɩɟɪɟɧɟɫɲɢɯ� ɜɟɧɨɡɧɵɣ�
ɬɪɨɦɛɨɡ�� ɢ� ɭ� ����� ɩɚɰɢɟɧɬɨɜ� ɩɟɪɟɧɟɫɲɢɯ� ɌɗɅȺ�� ɜɵɹɜɥɟɧɵ�

ɪɚɡɥɢɱɧɵɟ� ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɍɥɭɱɲɢɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɬɪɨɦɛɨɡɨɦ� ɝɥɭɛɨɤɢɯ� ɜɟɧ� ɜ�
ɨɬɞɚɥɟɧɧɨɦ� ɩɟɪɢɨɞɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɇɚ� ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɟ�
ɫɨɫɬɨɹɧɢɹ�ɨɛɫɥɟɞɨɜɚɧɵ����ɩɚɰɢɟɧɬɚ��ɩɟɪɟɧɟɫɲɢɟ�ɬɪɨɦɛɨɡ�ɝɥɭɛɨɤɢɯ�
ɜɟɧ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɛɨɥɶɧɵɯ� ±� �����������
ɝɨɞɚ�� ɦɭɠɱɢɧ� ±� �� ��������� ɠɟɧɳɢɧ� ±� ��� ��������� ɉɪɨɜɨɞɢɥɫɹ�
ɩɨɢɫɤ� ɫɥɟɞɭɸɳɢɯ� ɬɪɨɦɛɨɮɢɥɢɣ�� ɨɩɪɟɞɟɥɟɧɢɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɝɨɦɨɰɢɫɬɟɢɧɚ��ɞɢɚɝɧɨɫɬɢɤɚ�ɚɧɬɢɮɨɫɮɨɥɢɩɢɞɧɨɝɨ�ɫɢɧɞɪɨɦɚ��ɧɚɥɢɱɢɟ�
ɜɨɥɱɚɧɨɱɧɨɝɨ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɚ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɚɧɬɢɮɨɫɮɨɥɢɩɢɞɧɵɯ�
ɚɧɬɢɬɟɥ� ɤɥɚɫɫɚ� ,J*� ɢ� ,J0��� ɧɚɥɢɱɢɟ� ɚɫɩɢɪɢɧɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ��
ɨɩɪɟɞɟɥɟɧɢɟ�ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ�ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɯ�ɫɨɫɬɨɹɧɢɣ��ɦɭɬɚɰɢɹ�
Ʌɟɣɞɟɧɚ�� ɩɨɥɢɦɨɪɮɢɡɦ� ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ� ɪɟɰɟɩɬɨɪɚ� ɮɢɛɪɢɧɨɝɟɧɚ�
�ɝɥɢɤɨɩɪɨɬɟɢɧɚ�,,,D���ɩɨɥɢɦɨɪɮɢɡɦ�ɜ�ɝɟɧɟ�ɫɭɛɴɟɞɢɧɢɰɵ�ɮɢɛɪɢɧɨɝɟɧɚ�
�*S,,,D�7����&���ɦɭɬɚɰɢɹ�ɜ�ɝɟɧɟ�ɩɪɨɬɪɨɦɛɢɧɚ��*�����$���ɦɭɬɚɰɢɹ�ɜ�
ɝɟɧɟ� ɦɟɬɢɥɟɧɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬɪɟɞɭɤɬɚɡɵ� �ɆɌȽɎɊ�� ɋ���Ɍ��� ɧɚɥɢɱɢɟ�
ɞɟɮɢɰɢɬɚ� ɟɫɬɟɫɬɜɟɧɧɵɯ� ɚɧɬɢɤɨɚɝɭɥɹɧɬɨɜ� �ɚɧɬɢɬɪɨɦɛɢɧɚ� ,,,� ±� ȺɌ�
,,,��ɩɪɨɬɟɢɧɚ�ɋ�ɢ�6���ȼɪɟɦɹ�ɧɚɛɥɸɞɟɧɢɹ�ɡɚ�ɛɨɥɶɧɵɦɢ�ɩɨɫɥɟ�ɜɵɩɢɫɤɢ�
ɢɡ� ɫɬɚɰɢɨɧɚɪɚ� ±� ɨɬ� �� ɞɨ� �� ɥɟɬ�� ɜ� ɫɪɟɞɧɟɦ� �������� ɝɨɞɚ�� ɉɚɰɢɟɧɬɵ�
ɨɛɫɥɟɞɨɜɚɧɵ�ɜ�ɨɬɞɚɥɟɧɧɨɦ�ɩɟɪɢɨɞɟ���ɪɚɡ�ɜ�ɝɨɞ��ɜɵɹɫɧɹɥɢɫɶ�ɠɚɥɨɛɵ��
ɡɚɛɨɥɟɜɚɧɢɹ�� ɩɟɪɟɧɟɫɟɧɧɵɟ� ɡɚ� ɩɪɨɲɟɞɲɢɣ� ɩɟɪɢɨɞ�� ɫɨɫɬɨɹɧɢɟ�
ɤɨɧɟɱɧɨɫɬɢ� ±� ɨɬɟɤ�� ɬɪɨɮɢɱɟɫɤɢɟ� ɧɚɪɭɲɟɧɢɹ�� ɍɁȾɋ� ɜɟɧ� ɧɢɠɧɢɯ�
ɤɨɧɟɱɧɨɫɬɟɣ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɬɪɨɦɛɨɮɢɥɢɢ��
ɚɧɬɢɮɨɫɮɨɥɢɩɢɞɧɵɣ� ɫɢɧɞɪɨɦ� ±� �� ��������� ɝɢɩɟɪɝɨɦɨɰɢɫɬɟɢɧɟɦɢɹ�
±������������ɩɪɟɜɵɲɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɝɨɦɨɰɢɫɬɟɢɧɚ�±����ɞɟɮɢɰɢɬ�
ɆɌɎɊ� ±� ���� ɞɟɮɢɰɢɬ� ɩɪɨɬɟɢɧɚ� ɋ� ±� �� �������� ɞɟɮɢɰɢɬ� ɩɪɨɬɟɢɧɚ� 6�
±� �� �������� ɩɨɥɢɦɨɪɮɢɡɦ� ɩɪɨɬɪɨɦɛɢɧɚ� ±� �� �������� ɩɨɥɢɦɨɪɮɢɡɦ�
ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ�ɪɟɰɟɩɬɨɪɚ�ɮɢɛɪɢɧɨɝɟɧɚ�±����������ɦɭɬɚɰɢɹ�Ʌɟɣɞɟɧɚ�
±� �� ��������� Ɉɞɧɨ� ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ±� �� ��������� Ⱦɜɚ�
ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɹ� ±� ��� ��������� ɬɪɢ� ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɯ�
ɫɨɫɬɨɹɧɢɹ� ±� �� �������� ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ� ɧɟ� ɜɵɹɜɥɟɧɵ�
±� �� �������� ɍ� �� ɩɚɰɢɟɧɬɨɜ� ������ ɫ� ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɵɦɢ�
ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɦɢ� ɫɨɫɬɨɹɧɢɹɦɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɪɟɰɢɞɢɜɵ�
ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɯ� ɫɨɫɬɨɹɧɢɣ� ±� ɬɪɨɦɛɨɮɥɟɛɢɬ� ɩɨɞɤɨɠɧɵɯ� ɜɟɧ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ±� �� ɛɨɥɶɧɵɯ� ��������� ɫɢɧɞɪɨɦ� ɉɟɞɠɟɬɚ±
ɒɪɟɬɬɟɪɚ�±������������ɬɪɨɦɛɨɡ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɟ�ɩɨɪɚɠɟɧɧɨɣ�ɧɢɠɧɟɣ�
ɤɨɧɟɱɧɨɫɬɢ� ±� �� ��������� ȼɵɜɨɞɵ�� Ɍɪɨɦɛɨɮɢɥɢɱɟɫɤɢɟ� ɫɨɫɬɨɹɧɢɹ�
ɢɝɪɚɸɬ�ɤɥɸɱɟɜɭɸ�ɪɨɥɶ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɬɪɨɦɛɨɡɚ�ɝɥɭɛɨɤɢɯ�ɜɟɧ�ɧɢɠɧɢɯ�
ɤɨɧɟɱɧɨɫɬɟɣ� ɢ� ɪɟɰɢɞɢɜɟ� ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɞɪɭɝɢɯ�
ɥɨɤɚɥɢɡɚɰɢɣ�

7+520%23+,/,$�,1�7+(�3$7+2*(1(6,6�2)�'((3�9(,1�
7+520%26,6�2)�7+(�/2:(5�/,0%6
-�9��6FKHORNRYD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��$VVRF��3URI��'�9��)URORY
9ROJRJUDG�6WDWH�0HGLFDO�8QLYHUVLW\��9ROJRJUDG��5XVVLD

,QWURGXFWLRQ�� 'HVSLWH� VLJQL¿FDQW� DGYDQFHV� LQ� PRGHUQ� PHGLFLQH��
WKURPERHPEROLF� GLVHDVHV� DUH� XVHG� WR� EH� D� JOREDO� PHGLFDO� DQG� VRFLDO�
SUREOHP�� EHLQJ� WKH�PDLQ� FDXVH� RI� GHDWK� DQG� GLVDELOLW\� LQ� LQGXVWULDOL]HG�
FRXQWULHV��$�YDULHW\�RI�HSLGHPLRORJLFDO�VWXGLHV�KDYH�HVWDEOLVKHG�FRPPRQO\�
NQRZQ� ULVNV� RI� WKH� YHQRXV� DQG� DUWHULDO� WKURPERVLV� DQG� WKXV� WKH\� KDYH�
ODUJHO\�FRQWULEXWHG�WR�UHGXFLQJ�WKH�LQFLGHQFH�RI�WKURPERHPEROLF�GLVHDVH�LQ�
WKH�JHQHUDO�SRSXODWLRQ��0HDQZKLOH��WKH�FRQVLGHUDEOH�SDUW�RI�WKH�WKURPERWLF�
HSLVRGHV� VWLOO� FKDUDFWHUL]HG�DV� LGLRSDWKLF��7KLV�GHPRQVWUDWHV� WKH�QHHG� WR�
LPSURYH� WKH� DSSURDFKHV� RI� SUHYHQWLRQ� RI� WKURPERWLF� FRPSOLFDWLRQV� DV�
IDU�DV�WR�GHWHUPLQH�WKH�KLJK�ULVN�RI�FRPSOLFDWLRQV�JURXSV��$W�WKH�PRPHQW�
KHUHGLWDU\�SUHGLVSRVLWLRQ�LV�IRXQG�LQ���±����RI�FDVHV�RI�SKOHERWKURPERVLV��
DQG�YDULRXV�W\SHV�RI� WURPERSKLOLD�FDQ�EH�IRXQG�LQ�����RI�SDWLHQWV�ZLWK�
SXOPRQDU\�HPEROLVP�LQ�DQDPQHVLV��$LP��7R�LPSURYH�ORQJ�WHUP�RXWFRPHV�
LQ� SDWLHQWV� ZKLV� WKH� GHHS� YHLQ� WKURPERVLV�� 0DWHULDOV� DQG� PHWKRGV�� ���
SDWLHQWV�ZLWK�D�KLVWRU\�RI�GHHS�YHLQ�WKURPERVLV�RI�WKH�ORZHU�OLPEV�KDYH�EHHQ�
H[DPLQHG�IRU�WURPERSKLOLD��7KH�PHGLDQ�DJH�LV������������\HDUV��PDOH±���
���������IHPDOH�±�������������7KH�ODERUDWRU\�GLDJQRVWLFV�RI�WKH�IROORZLQJ�
W\SHV�RI�WKURPERSKLOLD�ZHUH�SHUIRUPHG��GHWHUPLQLQJ�WKH�FRQFHQWUDWLRQ�RI�
KRPRF\VWHLQH�� WKH�SUHVHQFH�RI�DQWLSKRVSKROLSLG�V\QGURPH� �WKH�SUHVHQFH�
RI� OXSXV�DQWLFRDJXODQW� �� DQWLSKRVSKROLSLG�DQWLERG\�FRQFHQWUDWLRQ�RI� ,J*�
DQG�,J0���DVSLULQUHVLVWDQW�FDVHV��WKH�GH¿QLWLRQ�RI�KHUHGLWDU\�WKURPERSKLOLF�
VWDWHV� �/HLGHQ� PXWDWLRQ�� SRO\PRUSKLVP� RI� SODWHOHW� ¿EULQRJHQ� UHFHSWRU�
�JO\FRSURWHLQ�,,,D���SRO\PRUSKLVP�LQ�WKH�DOID�VXEXQLW�RI�¿EULQRJHQ��*S,,,D�
7����&���D�PXWDWLRQ�LQ�WKH�SURWKURPELQ�JHQH��*�����$���D�PXWDWLRQ�LQ�
WKH�PHWK\OHQHWHWUDK\GURIRODWH�UHGXFWDVH��07+)5��&���7���WKH�SUHVHQFH�
RI�GH¿FLHQF\�RI�QDWXUDO�DQWLFRDJXODQWV��DQWLWKURPELQ�,,,�±�D7�,,,��SURWHLQ�
&�DQG�6��7LPH�PRQLWRULQJ�RI�SDWLHQWV� DIWHU� KRVSLWDO� GLVFKDUJH�±� IURP���
WR� �� \HDUV�� ZLWK� DQ� DYHUDJH� RI� �������� \HDUV�� 3DWLHQWV� ZHUH� H[DPLQHG�
LQ� WKH� ODWH� SHULRG� RQFH� SHU� \HDU� WR� DVFHUWDLQ� WKH� FRPSODLQWV�� GLVHDVHV�
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FDUULHG� LQ� WKH� LQWHUYHQLQJ�SHULRG�� WKH� VWDWH�RI� WKH� OLPE�±�HGHPD�� WURSKLF�
GLVRUGHUV��86'6�YHLQV�RI� WKH� ORZHU� H[WUHPLWLHV��5HVXOWV��ɌKH� IROORZLQJ�
W\SHV�RI�WURPERSKLOLD�KDYH�EHHQ�DVFHUWDLQHG��DQWLSKRVSKROLSLG�V\QGURPH�
±� �� ��������� K\SHUKRPRF\VWHLQHPLD� ±� ��� ��������� GHWHUPLQLQJ� WKH�
KLJK� FRQFHQWUDWLRQ� RI� KRPRF\VWHLQH� ±� ��� WKH� PHWK\OHQHWHWUDK\GURIRODWH�
UHGXFWDVH�LQVXI¿FLHQF\�±�����GH¿FLHQF\�RI�SURWHLQ�&�±�����������GH¿FLHQF\�
RI�SURWHLQ�6�±�����������D�PXWDWLRQ�LQ�WKH�SURWKURPELQ�JHQH�±�����������
SRO\PRUSKLVP� RI� SODWHOHW� ¿EULQRJHQ� UHFHSWRU� �JO\FRSURWHLQ� ,,,D�� ±� ��
������� /HLGHQ�PXWDWLRQ� ±� �� ���������&DVHV� RI� VLQJOH� WURPERSKLOLD� ±� ��
��������� FRPELQDWLRQ� RI� WZR� WKURPERSKLOLD� ±� ��� ��������� FRPELQDWLRQ�
RI�WUHH�WKURPERSKLOLD�±�����������QR�DQ\�WKURPERSKLOLD�±������������,Q���
SDWLHQWV�������ZLWK�YHUL¿HG�WKURPERSKLOLF�VWDWHV�WKH�IROORZLQJ�UHFXUUHQW�
WKURPERHPEROLF�HYHQWV�ZHUH�UHYHDOHG��WKURPERSKOHELWLV�RI�VXEFXWDQHRXV�
YHLQV� RI� WKH� ORZHU� H[WUHPLWLHV� ±� �� SDWLHQWV� ��������� 3DJHW�6KUHWWHU¶V�
V\QGURPH�±��� ��������� GHHS�YHLQ� WKURPERVLV� RI� WKH� FRQWUDODWHUDO� ORZHU�
OLPE�±��� ���������&RQFOXVLRQ��7URPER¿OLD� VWDWHV�SOD\�D�NH\� UROH� LQ� WKH�
SDWKRJHQHVLV�RI�GHHS�SKOHERWKURPERVLV�RI�WKH�ORZHU�OLPEV�DQG�UHFXUUHQW�
WKURPERHPEROLVP�RI�RWKHU�ORFDOL]DWLRQ�

ɈɐȿɇɄȺ�ɋɈɋɌɈəɇɂə�ɋȿɊȾȿɑɇɈ�ɋɈɋɍȾɂɋɌɈɃ�
ɋɂɋɌȿɆɕ�ɂ�ɄȺɑȿɋɌȼȺ�ɀɂɁɇɂ�ȻɈɅɖɇɕɏ�ɋ�
ɏɊɈɇɂɑȿɋɄɈɃ�ɋȿɊȾȿɑɇɈɃ�ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɖɘ�ɂ�
ɋɂɇȾɊɈɆɈɆ�ȾɂȺȻȿɌɂɑȿɋɄɈɃ�ɋɌɈɉɕ
Ⱦ�ɘ��Ⱥɝɚɩɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�ȼ��ȿɮɢɦɨɜ
ɋɚɪɚɬɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɋɚɪɚɬɨɜ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɤɥɢɧɢɱɟɫɤɢɟ� ɢ� ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɞɬɜɟɪɠɞɚɸɬ� ɫɜɹɡɶ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ� ɫ� ɱɚɫɬɨɬɨɣ�
ɪɚɡɜɢɬɢɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɋɨɱɟɬɚɧɢɟ� ɫɚɯɚɪɧɨɝɨ�
ɞɢɚɛɟɬɚ���ɬɢɩɚ�ɢ�ɯɪɨɧɢɱɟɫɤɨɣ�ɫɟɪɞɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�ɧɟ�ɬɨɥɶɤɨ�
ɲɢɪɨɤɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ�� ɧɨ� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ�
ɩɪɨɝɧɨɡɨɦ�� Ⱦɨɤɚɡɚɧɨ�� ɱɬɨ� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ� ɹɜɥɹɟɬɫɹ� ɧɟɡɚɜɢɫɢɦɵɦ�
ɩɪɟɞɢɤɬɨɪɨɦ� ɫɦɟɪɬɢ� ɩɪɢ� ɏɋɇ�� ɨɤɨɥɨ� ���� ɛɨɥɶɧɵɯ� ɫɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ� �� ɬɢɩɚ� ɩɨɝɢɛɚɸɬ� ɜ� ɬɟɱɟɧɢɟ� ɨɞɧɨɝɨ� ɝɨɞɚ� ɩɨɫɥɟ� ɩɟɪɜɨɣ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɩɨ� ɩɨɜɨɞɭ� ɏɋɇ�� Ⱥɦɩɭɬɚɰɢɢ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�
ɭ� ɞɚɧɧɨɣ� ɝɪɭɩɩɵ� ɩɚɰɢɟɧɬɨɜ� ɩɪɨɢɡɜɨɞɹɬɫɹ� ɜ� ��� ɪɚɡ� ɱɚɳɟ�� ɱɟɦ�
ɭ� ɨɫɬɚɥɶɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ�� ɉɪɢ� ɷɬɨɦ� ɩɟɪɢ�� ɢ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɚɹ�
ɥɟɬɚɥɶɧɨɫɬɶ� ɩɪɢ� ɚɦɩɭɬɚɰɢɹɯ� ©ɜɵɲɟ� ɤɨɥɟɧɚª� ɞɨɫɬɢɝɚɟɬ� ��±���� ɜ�
ɬɟɱɟɧɢɟ� ɩɟɪɜɵɯ� �� ɥɟɬ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɪɚɛɨɬɵ� ±� ɨɰɟɧɢɬɶ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɫɟɪɞɰɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɏɋɇ� ɢ� ɫɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ� �� ɬɢɩɚ�� ɨɫɥɨɠɧɟɧɧɵɦ� ɫɢɧɞɪɨɦɨɦ� ɞɢɚɛɟɬɢɱɟɫɤɨɣ� ɫɬɨɩɵ��
ɚ� ɬɚɤɠɟ� ɤɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɷɬɨɣ� ɤɚɬɟɝɨɪɢɢ� ɩɚɰɢɟɧɬɨɜ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�
ɨɬ� ɜɵɪɚɠɟɧɧɨɫɬɢ� ɜɧɭɬɪɢɫɟɪɞɟɱɧɨɣ� ɝɟɦɨɞɢɧɚɦɢɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ��� ɩɚɰɢɟɧɬɨɜ� ɨɛɨɟɝɨ� ɩɨɥɚ� ɜ�
ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ɪɚɡɞɟɥɟɧɧɵɟ� ɧɚ� �� ɝɪɭɩɩɵ�� ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɵɟ�
ɩɨ� ɫɬɚɞɢɢ�ɏɋɇ� �,±,,Ⱥ� ɫɬ����ɉɟɪɜɚɹ� ɝɪɭɩɩɚ�� ��� ɛɨɥɶɧɵɯ� ɫ� ɫɚɯɚɪɧɵɦ�
ɞɢɚɛɟɬɨɦ� �� ɬɢɩɚ�� ɨɫɥɨɠɧɟɧɧɵɦ� ɫɢɧɞɪɨɦɨɦ� ɞɢɚɛɟɬɢɱɟɫɤɨɣ�
ɫɬɨɩɵ�� ȼɬɨɪɚɹ� ±� ��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ� �� ɬɢɩɚ�� ɧɟ�
ɨɫɥɨɠɧɟɧɧɵɦ� ɋȾɋ�� Ɍɪɟɬɶɹ� ɝɪɭɩɩɚ� �ɫɪɚɜɧɟɧɢɹ��� ��� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɏɋɇ� ɛɟɡ� ɞɢɚɛɟɬɚ�� Ʉɪɢɬɟɪɢɢ� ɢɫɤɥɸɱɟɧɢɹ�� ɋɇ� ,,Ȼ±,,,� ɫɬ��� ɩɚɰɢɟɧɬɵ�
ɫ�ɋȾɋ�9�ɫɬ��ɩɨ�:DJQHU��ɜɵɪɚɠɟɧɧɨɟ�ɨɪɝɚɧɢɱɟɫɤɨɟ�ɩɨɪɚɠɟɧɢɟ�ɐɇɋ��
ɨɫɬɪɨɟ�ɧɚɪɭɲɟɧɢɟ�ɦɨɡɝɨɜɨɝɨ�ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�ɜ�ɚɧɚɦɧɟɡɟ��ɚɦɩɭɬɚɰɢɹ�
ɧɢɠɧɟɣ�ɤɨɧɟɱɧɨɫɬɢ�ɜ�ɚɧɚɦɧɟɡɟ��ɨɠɢɪɟɧɢɟ���ɫɬɟɩɟɧɢ��ɂɆɌ�!���ɤɝ�ɦ����
ɚɧɟɦɢɹ�ɫɪɟɞɧɟɣ�ɢ�ɬɹɠɟɥɨɣ�ɫɬɟɩɟɧɢ��ɝɟɦɨɝɥɨɛɢɧ�����ɝ�ɥ���ɜɵɪɚɠɟɧɧɨɟ�
ɧɚɪɭɲɟɧɢɟ� ɮɭɧɤɰɢɢ� ɩɟɱɟɧɢ� ɢ� ɩɨɱɟɤ�� ɧɚɥɢɱɢɟ� ɨɧɤɨɥɨɝɢɱɟɫɤɨɝɨ�
ɡɚɛɨɥɟɜɚɧɢɹ�� ɧɟ� ɫɢɧɭɫɨɜɵɣ� ɪɢɬɦ�� ɩɪɢɟɦ�ɩɫɢɯɨɬɪɨɩɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ��
ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɩɪɨɜɨɞɢɥɨɫɶ� ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜ�
Ɇ��� ȼ�ɞɨɩɩɥɟɪɨɜɫɤɨɦ� ɪɟɠɢɦɚɯ�� Ɉɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɪɨɜɟɞɟɧɚ�
ɩɪɢ�ɩɨɦɨɳɢ�ɨɩɪɨɫɧɢɤɚ�6)�����:DUH�-�(��ɟW�DO����������ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�
ɨɛɪɚɛɨɬɤɚ� ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɪɨɜɟɞɟɧɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɢ� ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ�� ȼɵɱɢɫɥɟɧɢɹ�
ɩɪɨɜɨɞɢɥɢɫɶ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɨɝɪɚɦɦɵ�©6WDWLVWLFD����ª��Ɋɟɡɭɥɶɬɚɬɵ��
ɍ� ɜɫɟɯ� ɛɨɥɶɧɵɯ�ɋȾ� �� ɬɢɩɚ� ɢɦɟɥɢɫɶ� ɚɧɝɢɨɩɚɬɢɹ�� ɩɨɥɢɧɟɣɪɨɩɚɬɢɹ� ɢ�
ɭ� ���� ɩɚɰɢɟɧɬɨɜ� ��ɣ� ɝɪɭɩɩɵ� ±� ɧɟɮɪɨɩɚɬɢɹ� ɛɟɡ� ɏɉɇ�� ɉɪɢ� ɨɰɟɧɤɟ�
ɗɏɈɄɋ� ɭ� ɜɫɟɯ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɧɚɛɥɸɞɚɥɚɫɶ� ɫɨɯɪɚɧɟɧɧɚɹ�
ɫɢɫɬɨɥɢɱɟɫɤɚɹ�ɮɭɧɤɰɢɹ�Ʌɀ��ȼɫɟ�ɜɵɹɜɥɟɧɧɵɟ�ɫɥɭɱɚɢ�ɞɢɚɫɬɨɥɢɱɟɫɤɨɣ�
ɞɢɫɮɭɧɤɰɢɢ� ɩɪɨɬɟɤɚɥɢ� ɩɨ� ɬɢɩɭ� ɚɧɨɦɚɥɶɧɨɣ� ɪɟɥɚɤɫɚɰɢɢ� �,� ɬɢɩɭ���
Ƚɢɩɟɪɬɪɨɮɢɹ�ɦɢɨɤɚɪɞɚ�ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ�ɜɫɬɪɟɱɚɥɚɫɶ�ɭ������ɛɨɥɶɧɵɯ�
ɩɟɪɜɨɣ� ɝɪɭɩɩɵ�� ������ ɩɚɰɢɟɧɬɨɜ� ɜɬɨɪɨɣ� ɝɪɭɩɩɵ� ɢ� ���� ɛɨɥɶɧɵɯ�
ɬɪɟɬɶɟɣ� ɝɪɭɩɩɵ�� ȼ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɫ� ɫɢɧɞɪɨɦɨɦ� ɞɢɚɛɟɬɢɱɟɫɤɨɣ�
ɫɬɨɩɵ�ɜ� ����ɫɥɭɱɚɟɜ� ɡɚɮɢɤɫɢɪɨɜɚɧɚ� ɤɨɧɰɟɧɬɪɢɱɟɫɤɚɹ� ɝɢɩɟɪɬɪɨɮɢɹ�
ɦɢɨɤɚɪɞɚ�ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ��Ɋɚɡɦɟɪɵ�ɥɟɜɨɝɨ�ɩɪɟɞɫɟɪɞɢɹ�ɭ�ɛɨɥɶɧɵɯ�ɫ�
ɫɢɧɞɪɨɦɨɦ�ɞɢɚɛɟɬɢɱɟɫɤɨɣ�ɫɬɨɩɵ�����������ɦɦ��ɛɵɥɢ�ɧɚ�������ɛɨɥɶɲɟ�

ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɨɤɚɡɚɬɟɥɟɦ�ɜɨ�ɜɬɨɪɨɣ�ɝɪɭɩɩɟ�����������ɦɦ��ɪ�������ɢ�
ɧɚ�������ɛɨɥɶɲɟ��ɱɟɦ�ɭ�ɛɨɥɶɧɵɯ�ɫ�ɏɋɇ�ɛɟɡ�ɞɢɚɛɟɬɚ������������ɪ��������
Ⱥɧɚɥɢɡ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɜɵɹɜɢɥ�ɛɨɥɟɟ�ɧɢɡɤɢɣ�ɩɨɤɚɡɚɬɟɥɶ�ɮɢɡɢɱɟɫɤɨɝɨ�
ɤɨɦɩɨɧɟɧɬɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ�ɏɋɇ� ɢ� ɨɫɥɨɠɧɟɧɧɵɦ� ɬɟɱɟɧɢɟɦ� ɫɚɯɚɪɧɨɝɨ�
ɞɢɚɛɟɬɚ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɩɫɢɯɢɱɟɫɤɢɣ�ɤɨɦɩɨɧɟɧɬ�ɤɚɱɟɫɬɜɚ�ɠɢɡɧɢ�ɜ�ɷɬɨɣ�
ɝɪɭɩɩɟ�ɛɵɥ�ɧɚɢɛɨɥɟɟ�ɜɵɫɨɤɢɣ��ɧɚ��������ɪ�������ɧɢɠɟ��ɱɟɦ�ɜɨ�ɜɬɨɪɨɣ�
ɢ�ɧɚ��������ɪ�������ɧɢɠɟ��ɱɟɦ�ɜ�ɬɪɟɬɶɟɣ�ɝɪɭɩɩɟ��ȼɵɜɨɞɵ�����ɍ�ɛɨɥɶɧɵɯ�
ɫ�ɯɪɨɧɢɱɟɫɤɨɣ�ɫɟɪɞɟɱɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�ɢ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���
ɬɢɩɚ�� ɨɫɥɨɠɧɟɧɧɵɦ� ɫɢɧɞɪɨɦɨɦ� ɞɢɚɛɟɬɢɱɟɫɤɨɣ� ɫɬɨɩɵ�� ɧɚɛɥɸɞɚɟɬɫɹ�
ɜɵɪɚɠɟɧɧɚɹ� ɞɢɚɫɬɨɥɢɱɟɫɤɚɹ� ɞɢɫɮɭɧɤɰɢɹ� ɥɟɜɨɝɨ� ɠɟɥɭɞɨɱɤɚ� ɫ�
ɪɚɡɜɢɬɢɟɦ�ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ�ɝɢɩɟɪɬɪɨɮɢɢ�ɦɢɨɤɚɪɞɚ�ɥɟɜɨɝɨ�ɠɟɥɭɞɨɱɤɚ�
ɢ� ɞɢɥɚɬɚɰɢɟɣ� ɥɟɜɨɝɨ� ɩɪɟɞɫɟɪɞɢɹ�� ��� Ʉɚɱɟɫɬɜɨ� ɠɢɡɧɢ� ɛɨɥɶɧɵɯ� ɫ�
ɯɪɨɧɢɱɟɫɤɨɣ� ɫɟɪɞɟɱɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ� ɜ� ɛɨɥɶɲɟɣ� ɫɬɟɩɟɧɢ�
ɫɜɹɡɚɧɨ� ɫ� ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟɦ� ɫɚɯɚɪɧɨɝɨ� ɞɢɚɛɟɬɚ�� ɱɟɦ� ɫ� ɫɟɪɞɟɱɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ�� ��� Ʉɨɦɩɥɟɤɫɧɨɟ� ɢɡɭɱɟɧɢɟ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɢɯ�
ɢɡɦɟɧɟɧɢɣ� ɢ� ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɨɡɜɨɥɹɟɬ� ɫɜɨɟɜɪɟɦɟɧɧɨ� ɭɫɬɚɧɨɜɢɬɶ�
ɭɯɭɞɲɟɧɢɟ� ɚɞɚɩɬɚɰɢɨɧɧɵɯ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɨɪɝɚɧɢɡɦɚ� ɫ� ɞɚɥɶɧɟɣɲɢɦ�
ɩɪɢɦɟɧɟɧɢɟɦ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�
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,QWURGXFWLRQ�� 1XPHURXV� FOLQLFDO� DQG� HSLGHPLRORJLFDO� WULDOV� FRQ¿UP�
FRPPXQLFDWLRQ�RI�GLDEHWHV�ZLWK�WKH�IUHTXHQF\�RI�FDUGLRYDVFXODU�GLVHDVHV��
7KH� FRPELQDWLRQ� RI� GLDEHWHV� W\SH� �� DQG� FKURQLF� KHDUW� IDLOXUH� QRW� RQO\�
LV�ZLGHVSUHDG��EXW� DOVR� LV� FKDUDFWHUL]HG�E\� WKH�DGYHUVH� IRUHFDVW��2QH�RI�
WKH�GLDEHWHV�FRPSOLFDWLRQV��PRVW�RIWHQ� WR�DQ� LQYDOLGL]DWLRQ�DQG�GHFUHDVH�
LQ� TXDOLW\� RI� OLIH� RI� SDWLHQWV�� WKH� V\QGURPH�RI� GLDEHWLF� IRRW� LV� EULQJLQJ��
$PSXWDWLRQV� RI� WKH� ERWWRP� H[WUHPLWLHV� DW� WKLV� JURXS� RI� SDWLHQWV� DUH�
PDGH�E\����WLPHV�PRUH�RIWHQ�WKDQ�DW�RWKHU�SRSXODWLRQ��7KXV�SUH��DQG�WKH�
SRVWRSHUDWLYH� OHWKDOLW\� DW� DPSXWDWLRQV� ©DERYH� D� NQHHª� UHDFKHV� ��±����
ZLWKLQ�WKH�¿UVW���\HDUV��$LP��7KH�DLP�LV�WR�HVWLPDWH�D�IXQFWLRQDO�FRQGLWLRQ�
RI�KHDUW�DW�SDWLHQWV�ZLWK�FKURQLF�KHDUW�LQVXI¿FLHQF\�DQG�WKH�GLDEHWHV�W\SH�
�� FRPSOLFDWHG� E\� D� V\QGURPH� RI� GLDEHWLF� IRRW�� DQG� DOVR� TXDOLW\� RI� OLIH�
RI� WKLV� FDWHJRU\� RI� SDWLHQWV� GHSHQGLQJ� RQ� H[SUHVVLYHQHVV� RI� LQWUDFDUGLDO�
KDHPRG\QDPLFV��0DWHULDOV�DQG�PHWKRGV��5HVHDUFK�LQFOXGHG����SDWLHQWV�RI�
ERWK�VH[HV�DW�WKH�DJH�RI���±���\HDUV��GLYLGHG�LQWR���JURXSV��UDQGRPL]HG�
RQ� D� VWDJH� �,±,,$��� 7KH� ¿UVW� JURXS� ��� SDWLHQWV� ZLWK� WKH� GLDEHWHV�PDGH�
�� W\SHV� FRPSOLFDWHG� E\� D� V\QGURPH� RI� GLDEHWLF� IRRW�� 7KH� VHFRQG� ±� ���
SDWLHQWV� ZLWK� WKH� GLDEHWHV� W\SH� �� ZLWKRXW� D� V\QGURPH� RI� GLDEHWLF� IRRW��
7KH� WKLUG� JURXS� �FRPSDULVRQV�� ±� ��� SDWLHQWV� ZLWK� FKURQLF� KHDUW� IDLOXUH�
ZLWKRXW� GLDEHWHV�� $OO� SDWLHQW� FRQGXFWHG� HFKRFDUGLRJUDSKLF� UHVHDUFK� LQ�
0� ���9�'RSSOHU�PRGHV��7KH� DVVHVVPHQW� RI� TXDOLW\� RI� OLIH� LV� FDUULHG� RXW�
E\� PHDQV� RI� 6)���� TXHVWLRQQDLUH�� 6WDWLVWLFDO� SURFHVVLQJ� LV� FDUULHG� RXW�
ZLWK�XVH�RI�SDUDPHWULFDO�DQG�QRQSDUDPHWULF�PHWKRGV��&DOFXODWLRQV�ZHUH�
FDUULHG� RXW� ZLWK� ©6WDWLVWLFD� ���ª�� 5HVXOWV�� )RU� DOO� VLFN� GLDEHWHV� W\SH� ��
ZHUH�DYDLODEOH�DQ�DQJLRSDWK\��D�SRO\QHXURSDWK\�DQG�IRU�����RI�SDWLHQWV�
RI� WKH� ,� JURXS� ±� D� QHSKURSDWK\� ZLWKRXW� FKURQLF� NLGQH\� LQVXI¿FLHQF\��
(FKR�&*� VKRZHG� LQWDFW� V\VWROLF� IXQFWLRQ� RI� OHIW� YHQWULFOH��$OO� UHYHDOHG�
FDVHV�RI�GLDVWROLF�G\VIXQFWLRQ�SURFHHGHG�DV� DQ� DEQRUPDO� UHOD[DWLRQ� �WKH�
,�W\SH���7KH�P\RFDUGLDO�K\SHUWURSK\�RI�WKH�OHIW�YHQWULFOH�PHW�DW������RI�
SDWLHQWV�RI�WKH�¿UVW�JURXS��������RI�SDWLHQWV�RI�WKH�VHFRQG�JURXS�DQG�����
RI� SDWLHQWV� RI� WKH� WKLUG� JURXS�� ,Q� JURXS� RI� SDWLHQWV�ZLWK� D� V\QGURPH� RI�
GLDEHWLF�IRRW�LQ�����RI�FDVHV�WKH�FRQFHQWULF�K\SHUWURSK\�RI�D�P\RFDUGLXP�
RI�WKH�OHIW�YHQWULFOH�LV�UHFRUGHG��,QFUHDVH�RI�ORDGLQJ�RI�WKH�OHIW�DWULXP�OHG�WR�
GHYHORSPHQW�RI�LWV�GLODWDWLRQ��7KH�VL]HV�RI�WKH�OHIW�DWULXP�DW�SDWLHQWV�ZLWK�D�
V\QGURPH�RI�GLDEHWLF�IRRW�����������PP��ZHUH�������PRUH�LQ�FRPSDULVRQ�
ZLWK� DQ� LQGLFDWRU� LQ� WKH� VHFRQG� JURXS� ����������PP�� ɪ� OHVV� WKDQ� ������
DQG�������PRUH��WKDQ�DW�SDWLHQWV�ZLWK�FKURQLF�KHDUW�LQVXI¿FLHQF\�ZLWKRXW�
GLDEHWHV� ����������� ɪ� OHVV� WKDQ� ������� 7KH� DQDO\VLV� RI� TXDOLW\� RI� OLIH�
UHYHDOHG�ORZHU�LQGLFDWRU�RI�D�SK\VLFDO�FRPSRQHQW�DW�SDWLHQWV�ZLWK�FKURQLF�
KHDUW� LQVXI¿FLHQF\�DQG� WKH� FRPSOLFDWHG�FRXUVH�RI�GLDEHWHV��$W� WKH� VDPH�
WLPH�WKH�PHQWDO�FRPSRQHQW�RI�TXDOLW\�RI�OLIH�LQ�WKLV�JURXS�ZDV�WKH�KLJKHVW��
IRU��������ɪ�OHVV�WKDQ�������EHORZ��WKDQ�LQ�WKH�VHFRQG�DQG�IRU��������ɪ�
OHVV� WKDQ�������EHORZ�� WKDQ� LQ� WKH� WKLUG�JURXS��7KH�REWDLQHG�GDWD� WHVWLI\�
WR�WKH�EURNHQ�DVVHVVPHQW�SDWLHQWV�ZLWK�D�V\QGURPH�RI�GLDEHWLF�IRRW�RI�WKH�
VWDWH��SUREDEO\��EHFDXVH�RI�PRUH�H[SUHVVHG�SKHQRPHQD�RI�G\VFLUFXODWRU\�
HQFHSKDORSDWK\��&RQVLGHULQJ� UDQGRPL]DWLRQ� RI� JURXSV� RQ�ZHLJKW� RI� WKH�
KHDUW� IDLOXUH�� WKH� VSHFL¿HG�FKDQJHV�FDQ�EH�FRQQHFWHG�ZLWK� WKH�EXUGHQHG�
FRXUVH�RI�GLDEHWHV��&RQFOXVLRQ�����7KH�H[SUHVVHG�GLDVWROLF�G\VIXQFWLRQ�RI�



Вестник РГМУ, 2014, № 2

456

WKH�OHIW�YHQWULFOH�ZLWK�GHYHORSPHQW�RI�D�FRQFHQWULF�PLRFDUGLDO�K\SHUWURSK\�
RI� WKH� OHIW� YHQWULFOH� DQG� D� GLODWDWLRQ� RI� WKH� OHIW� DWULXP� DUH� REVHUYHG� DW�
SDWLHQWV�ZLWK�FKURQLF�KHDUW�IDLOXUH�DQG�WKH�GLDEHWHV�W\SH���FRPSOLFDWHG�E\�
D� V\QGURPH� RI� GLDEHWLF� IRRW�� ���4XDOLW\� RI� OLIH� RI� SDWLHQWV�ZLWK� FKURQLF�
KHDUW�IDLOXUH�LV�PRUH�FRQQHFWHG�ZLWK�GLDEHWHV�SURJUHVVLQJ��WKDQ�ZLWK�KHDUW�
IDLOXUH�� ��� &RPSOH[� VWXG\LQJ� RI� EORRG�ÀRZ� FKDQJHV� DQG� TXDOLW\� RI� OLIH�
DOORZV�WR�HVWDEOLVK�LQ�GXH�WLPH�GHWHULRUDWLRQ�RI�DGDSWDWLRQ�RSSRUWXQLWLHV�RI�
DQ�RUJDQLVP�ZLWK�IXUWKHU�DSSOLFDWLRQ�RI�SUHYHQWLYH�DFWLRQV�

ɈɐȿɇɄȺ�ɈɌɋɊɈɑȿɇɇɕɏ�ɂ�ɈɌȾȺɅȿɇɇɕɏ�ɊȿɁɍɅɖɌȺɌɈȼ�
ɌɊȺɇɋɅɘɆɂɇȺɅɖɇɈɃ�ȻȺɅɅɈɇɇɈɃ�ȺɇȽɂɈɉɅȺɋɌɂɄɂ�
ȺɉɉȺɊȺɌɇɕɆ�ɋɉɈɋɈȻɈɆ�ɍ�ɉȺɐɂȿɇɌɈȼ�ɋ�
ɈȻɅɂɌȿɊɂɊɍɘɓɂɆɂ�ɁȺȻɈɅȿȼȺɇɂəɆɂ�ȺɊɌȿɊɂɃ�
ɇɂɀɇɂɏ�ɄɈɇȿɑɇɈɋɌȿɃ
ȼ�Ⱥ��ɉɟɪɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɉ�ȼ��Ɇɨɡɝɨɜɨɣ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɟ� ɫɭɳɟɫɬɜɭɟɬ� ɟɞɢɧɨɝɨ� ɦɧɟɧɢɹ�
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɩɪɢɨɪɢɬɟɬɧɨɣ� ɬɚɤɬɢɤɢ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ� ɫ�ɢɲɟɦɢɟɣ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɉɪɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɦɟɬɨɞɨɜ� ɌɅȻȺɉ� ɨɧɚ�
ɭɫɩɟɲɧɨ� ɦɨɠɟɬ� ɛɵɬɶ� ɜɵɩɨɥɧɟɧɚ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɤɨɥɢɱɟɫɬɜɭ�
ɛɨɥɶɧɵɯ� ɫ� ɢɲɟɦɢɟɣ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɢ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɪɢ� ɧɚɥɢɱɢɢ�
ɚɧɝɢɨɝɪɚɮɢɱɟɫɤɢɯ� ɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ�� ɚ� ɬɚɤɠɟ�
ɜɵɫɨɤɨɦ� ɪɢɫɤɟ� ɨɬɤɪɵɬɨɣ� ɨɩɟɪɚɰɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ�
ɫɪɟɞɧɟɨɬɫɪɨɱɟɧɧɵɟ� ɢ� ɨɬɞɚɥɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɌɅȻȺɉ� ɚɩɩɚɪɚɬɧɵɦ�
ɫɩɨɫɨɛɨɦ�ɭ�ɩɚɰɢɟɧɬɨɜ� ɫ�ɨɛɥɢɬɟɪɢɪɭɸɳɢɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɚɪɬɟɪɢɣ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɨɞɢɥɨɫɶ� ɩɪɨɫɬɨɟ�
ɫɥɟɩɨɟ� ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ� ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɨɟ� ɩɪɨɫɩɟɤɬɢɜɧɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ��ɜ�ɯɨɞɟ�ɤɨɬɨɪɨɝɨ�ɡɚ�ɩɟɪɢɨɞ�����±�����ɝɝ��ɨɛɫɥɟɞɨɜɚɧɨ�
����ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɤɤɥɸɡɢɨɧɧɨ�ɫɬɟɧɨɬɢɱɟɫɤɢɦɢ�ɩɨɪɚɠɟɧɢɹɦɢ�ɚɪɬɟɪɢɣ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɉɟɪɜɚɹ� ɝɪɭɩɩɚ� ±� ���� ɩɚɰɢɟɧɬɨɜ�� ɩɚɪɚɦɟɬɪɵ�
ɫɤɨɪɨɫɬɧɨɝɨ� ɪɟɠɢɦɚ�� ɞɚɜɥɟɧɢɟ� ɜɧɭɬɪɢ� ɛɚɥɥɨɧɚ� ±� �� ɚɬɦ��� ɜɪɟɦɹ�
ɪɚɡɞɭɜɚɧɢɹ� ɢ� ɫɞɭɜɚɧɢɹ� ɛɚɥɥɨɧɚ� ±� ��� ɫ�� ɷɤɫɩɨɡɢɰɢɹ� ±� ��� ɫ�� ȼɬɨɪɚɹ�
ɝɪɭɩɩɚ� ±� ���� ɩɚɰɢɟɧɬɨɜ�� ɩɚɪɚɦɟɬɪɵ� ɫɤɨɪɨɫɬɧɨɝɨ� ɪɟɠɢɦɚ�� ɞɚɜɥɟɧɢɟ�
ɜɧɭɬɪɢ�ɛɚɥɥɨɧɚ�±���ɚɬɦ���ɜɪɟɦɹ�ɪɚɡɞɭɜɚɧɢɹ�ɢ�ɫɞɭɜɚɧɢɹ�ɛɚɥɥɨɧɚ�±�����
ɫ��ɷɤɫɩɨɡɢɰɢɹ�±����ɫ��Ⱥɛɫɨɥɸɬɧɨɟ�ɛɨɥɶɲɢɧɫɬɜɨ�ɫɨɫɬɚɜɥɹɥɢ�ɦɭɠɱɢɧɵ�
±� ���� ��������� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ±� ����������� ɝɨɞɚ�� Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�
ɩɨ�7$6.�,,��ɤɥɚɫɫ�Ⱥ�±����ɩɚɰɢɟɧɬɨɜ����������ɤɥɚɫɫ�ȼ�±��������������
ɤɥɚɫɫ� ɋ� ±� ��� ��������� ɤɥɚɫɫ� '� ±� �� ������ Ɉɰɟɧɢɜɚɥɚɫɶ� ɞɢɧɚɦɢɤɚ�
ɡɚɠɢɜɥɟɧɢɹ�ɹɡɜɟɧɧɨɝɨ�ɞɟɮɟɤɬɚ�ɩɨɫɥɟ�ɚɩɩɚɪɚɬɧɨɣ�ɌɅȻȺɉ�ɜ�ɫɪɨɤɢ�����
��� ���� ���ɢ� ���ɦɟɫɹɰɚ��ȼ�ɩɟɪɜɨɣ� ɝɪɭɩɩɟ�ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɪɨɮɢɱɟɫɤɢɦɢ�
ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ�ɛɵɥɨ�����ɜɨ�ɜɬɨɪɨɣ�±�����Ɉɛɳɚɹ�ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ�
ɜ� ɩɟɪɜɨɣ� ɝɪɭɩɩɟ� ɫɨɫɬɚɜɢɥɚ� ������� ɫɦ��� ɜɨ� ɜɬɨɪɨɣ� ±� ������� ɫɦ���Ⱦɥɹ�
ɜɵɩɨɥɧɟɧɢɹ� ɚɩɩɚɪɚɬɧɨɣ�ȻȺ�ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ� ɭɫɬɪɨɣɫɬɜɨ�� ɧɚ� ɤɨɬɨɪɨɟ�
ɩɨɥɭɱɟɧɚ� ɩɪɢɨɪɢɬɟɬɧɚɹ� ɫɩɪɚɜɤɚ� ɧɚ� ɢɡɨɛɪɟɬɟɧɢɟ� ʋ� ��������������
���������� ɋ� ɰɟɥɶɸ� ɩɨɥɭɱɟɧɢɹ� ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ�
ɫɨɫɬɨɹɧɢɢ� ɪɟɝɢɨɧɚɪɧɨɝɨ� ɪɭɫɥɚ� ɩɪɢɦɟɧɹɥɫɹ� ɦɟɬɨɞ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ�
ɞɨɩɩɥɟɪɨɝɪɚɮɢɢ�ɧɚ�ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦ�ɫɤɚɧɟɪɟ�3+/,36�
+'� ��� ;(�� ɉɪɢɛɨɪɵ� ɨɫɧɚɳɟɧɵ� ɧɚɛɨɪɨɦ� ɞɚɬɱɢɤɨɜ� 9������ ɋ�����
Ⱥɧɝɢɨɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɫɥɟɞɨɜɚɧɢɟ�ɜɵɩɨɥɧɹɥɨɫɶ�ɧɚ�ɭɫɬɚɧɨɜɤɚɯ�6LPHQV�
ɜɫɟɦ� ɩɚɰɢɟɧɬɚɦ� ɩɟɪɟɞ� ɩɥɚɧɢɪɭɟɦɵɦ� ɨɩɟɪɚɬɢɜɧɵɦ� ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ�
ɢɥɢ�ɜɨ�ɜɪɟɦɹ�ɧɟɝɨ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɧɟɢɨɧɧɵɯ�ɪɟɧɬɝɟɧɤɨɧɬɪɚɫɬɧɵɯ�
ɜɟɳɟɫɬɜ� �ɨɦɧɢɩɚɤ�� ɭɥɶɬɪɚɜɢɫɬ��� Ⱦɨɫɬɭɩ� ɨɫɭɳɟɫɬɜɥɹɥɫɹ� ɱɟɪɟɡ�
ɨɞɧɭ� ɢɡ� ɛɟɞɪɟɧɧɵɯ� ɚɪɬɟɪɢɣ�� ɥɟɜɵɟ� ɥɭɱɟɜɭɸ� ɢ� ɩɥɟɱɟɜɭɸ� ɚɪɬɟɪɢɢ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɂɡɭɱɟɧɢɟ� ɞɢɧɚɦɢɤɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�
ɦɟɬɨɞɨɜ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɪɢ�ɚɩɩɚɪɚɬɧɨɣ�ɬɪɚɧɫɥɸɦɢɧɚɥɶɧɨɣ�ɛɚɥɥɨɧɧɨɣ�
ɚɧɝɢɨɩɥɚɫɬɢɤɟ� ɛɟɞɪɟɧɧɨ�ɩɨɞɤɨɥɟɧɧɨ�ɛɟɪɰɨɜɨɝɨ� ɫɟɝɦɟɧɬɚ� ɩɨɤɚɡɚɥɨ��
ɱɬɨ� ɢɦɟɟɬɫɹ� ɞɨɫɬɨɜɟɪɧɚɹ� ɩɨɥɨɠɢɬɟɥɶɧɚɹ� ɞɢɧɚɦɢɤɚ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ�
ɤɪɨɜɨɬɨɤɚ�� Ɍɚɤ�� ɦɚɤɫɢɦɚɥɶɧɚɹ� ɫɢɫɬɨɥɢɱɟɫɤɚɹ� ɫɤɨɪɨɫɬɶ� ɤɪɨɜɨɬɨɤɚ�
ɜ� ɚɪɬɟɪɢɹɯ� ɞɢɫɬɚɥɶɧɨɝɨ� ɪɭɫɥɚ� ɜɵɪɨɫɥɚ� ɧɚ� �������� ɫɦ�ɫ�� Ʌɉɂ�
ɭɜɟɥɢɱɢɥɫɹ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�ɜ�������ɚ�ɜɨ�ɜɬɨɪɨɣ�±�ɜ�����ɪɚɡɚ��ɉɪɢɱɟɦ�
Ʌɉɂ�ɭ�ɩɚɰɢɟɧɬɨɜ� ��ɣ� ɝɪɭɩɩɵ�ɱɟɪɟɡ�ɦɟɫɹɰ�ɩɨɫɥɟ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɧɚ�
ɚɪɬɟɪɢɹɯ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ�ɛɵɥ�ɜɵɲɟ�ɧɚ�������ɱɟɦ�ɭ�ɩɚɰɢɟɧɬɨɜ���ɣ�
ɝɪɭɩɩɵ��ɑɟɪɟɡ�ɝɨɞ�ɢ�ɞɜɚ�ɝɨɞɚ�Ʌɉɂ�ɭ�ɩɚɰɢɟɧɬɨɜ���ɣ�ɝɪɭɩɩɵ�ɛɵɥ�ɜɵɲɟ�
ɧɚ� ����������� ɱɟɦ� ɭ� ɩɚɰɢɟɧɬɨɜ� ��ɣ� ɝɪɭɩɩɵ�� ɑɚɫɬɨɬɚ� ɪɟɡɢɞɭɚɥɶɧɵɯ�
ɫɬɟɧɨɡɨɜ�ɜ���ɣ�ɝɪɭɩɩɟ�ɫɨɫɬɚɜɢɥɚ�����������ɜɨ���ɣ�ɝɪɭɩɩɟ�±�����������
ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɤɨɧɬɪɨɥɶɧɨɣ� ɚɧɝɢɨɝɪɚɮɢɢ� ɨɰɟɧɢɜɚɥɨɫɶ� ɫɨɫɬɨɹɧɢɟ�
ɩɪɨɯɨɞɢɦɨɫɬɢ� ɚɪɬɟɪɢɢ� ɩɨɫɥɟ� ɛɚɥɥɨɧɧɨɣ� ɚɧɝɢɨɩɥɚɫɬɢɤɢ�� ȼ� ɫɥɭɱɚɟ�
ɧɚɥɢɱɢɹ� ɪɟɡɢɞɭɚɥɶɧɨɝɨ� ɫɬɟɧɨɡɚ� ɜɵɩɨɥɧɹɥɨɫɶ� ɫɬɟɧɬɢɪɨɜɚɧɢɟ�
ɩɨɪɚɠɟɧɧɨɝɨ� ɭɱɚɫɬɤɚ�� ȼ� ɤɚɠɞɨɣ� ɢɡ� ɝɪɭɩɩ� ɨɰɟɧɢɜɚɥɚɫɶ� ɞɢɧɚɦɢɤɚ�
ɭɦɟɧɶɲɟɧɢɹ� ɩɥɨɳɚɞɢ� ɩɨɪɚɠɟɧɢɹ� ɩɨɫɥɟ� ɜɵɩɨɥɧɟɧɢɹ� ɚɩɩɚɪɚɬɧɨɣ�
ɌɅȻȺɉ�� ɂɦɟɟɬɫɹ� ɬɟɧɞɟɧɰɢɹ� ɤ� ɡɚɠɢɜɥɟɧɢɸ� ɛɵɫɬɪɵɦɢ� ɬɟɦɩɚɦɢ� ɜ�
ɬɟɱɟɧɢɟ�ɩɟɪɜɨɝɨ�ɝɨɞɚ�ɧɚɛɥɸɞɟɧɢɹ��Ɉɛɳɚɹ�ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ�ɱɟɪɟɡ�

���ɦɟɫ�ɫɨɫɬɚɜɢɥɚ�������ɫɦ���ɜɨ�ɜɬɨɪɨɣ�±�������ɫɦ���ɱɬɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�
���ɢ�����ɨɬ�ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ�ɩɥɨɳɚɞɢ�ɩɨɪɚɠɟɧɢɹ��ɑɟɪɟɡ����ɢ����ɦɟɫ�
ɨɫɬɚɬɨɱɧɚɹ�ɩɥɨɳɚɞɶ�ɩɨɪɚɠɟɧɢɹ�ɫɨɫɬɚɜɢɥɚ�ɜ�ɩɟɪɜɨɣ�ɝɪɭɩɩɟ�±����ɢ�����
ɨɬ� ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ�� ɜɨ� ɜɬɨɪɨɣ� ±� ��� ɢ� ����� ȼɵɜɨɞɵ�� Ɉɩɬɢɦɚɥɶɧɵɣ�
ɪɟɠɢɦ� ɛɚɥɥɨɧɧɨɣ� ɚɧɝɢɨɩɥɚɫɬɢɤɢ� ɞɨɫɬɢɝɚɟɬɫɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ��
ɛɨɥɟɟ� ɦɟɞɥɟɧɧɵɦ� ɪɚɡɞɭɜɚɧɢɟɦ� ɛɚɥɥɨɧɚ�� Ɇɟɧɶɲɚɹ� ɫɤɨɪɨɫɬɶ�
ɪɚɡɞɭɜɚɧɢɹ� ɛɚɥɥɨɧɚ� ɞɢɥɚɬɚɰɢɨɧɧɨɝɨ� ɤɚɬɟɬɟɪɚ� ɩɨɥɨɠɢɬɟɥɶɧɨ� ɜɥɢɹɟɬ�
ɧɚ�ɨɬɞɚɥɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�
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,QWURGXFWLRQ��1RZ�WKHUH�LV�QR�FRQVHQVXV�RI�UDWKHU�SULRULW\�WDFWLFV�RI�WUHDWPHQW�
RI�SDWLHQWV�ZLWK�LVFKHPLD�RI�WKH�ERWWRP�H[WUHPLWLHV��%\�RSWLPL]DWLRQ�RI�WKH�
7/%$3�PHWKRGV�LW�FDQ�EH�VXFFHVVIXOO\�H[HFXWHG�WR�D�VLJQL¿FDQW�DPRXQW�
RI� SDWLHQWV�ZLWK� LVFKHPLD� ERWWRP� H[WUHPLWLHV�� LQFOXGLQJ� LQ� WKH� SUHVHQFH�
RI�DQJLRJUDSKLF�DQG�FOLQLFDO�FRQWUDLQGLFDWLRQV��DQG�DOVR�KLJK�ULVN�RI�RSHQ�
RSHUDWLRQ��$LP��7R�HYDOXDWH�PHGLXP�DQG�ORQJ�WHUP�UHVXOWV�RI�KDUGZDUH�
EDVHG�WUDQVOXPLQDO�EDOORRQ�DQJLRSODVW\��+%7/%$��SHUIRUPHG�LQ�SDWLHQWV�
ZLWK�REOLWHUDWLQJ�GLVHDVHV�RI�ORZHU�OLPE�DUWHULHV��0DWHULDOV�DQG�PHWKRGV��
$�VLPSOH�EOLQG�FRQWUROOHG�UDQGRPL]HG�SURVSHFWLYH�VWXG\�ZDV�FRQGXFWHG��
2YHU�WKH�SHULRG������WR����������SDWLHQWV�ZLWK�RFFOXVLYH�VWHQRWLF�OHVLRQV�
RI�WKH�ORZHU�OLPE�DUWHULHV�ZHUH�H[DPLQHG��6SHHG�SDUDPHWHUV�IRU�WKH�¿UVW�
JURXS� ����� SDWLHQWV��ZHUH� WKH� IROORZLQJ�� SUHVVXUH� LQVLGH� WKH� F\OLQGHU� ��
DWP�� H[SRVXUH� ±� ��� V�� WKH� WLPH�RI� LQÀDWLRQ� DQG�GHÀDWLRQ� RI� WKH� EDOORRQ�
±� ��� V�� 6SHHG� SDUDPHWHUV� IRU� WKH� VHFRQG� JURXS� ����� SDWLHQWV�� ZHUH� DV�
IROORZV��SUHVVXUH�LQVLGH�WKH�F\OLQGHU�±���DWP��H[SRVXUH�±����V��WKH�WLPH�RI�
LQÀDWLRQ�DQG�GHÀDWLRQ�RI�WKH�EDOORRQ�±����V��7KH�DEVROXWH�PDMRULW\�������
ZHUH�PDOH� ���������0HDQ�DJH������������\HDUV��'LVWULEXWLRQ�E\�7$6.�
,,��&ODVV�$�±����SDWLHQWV� ���������FODVV�%�±��������������&ODVV�&�±����
���������&ODVV�'�±���������7KH�G\QDPLFV�RI�XOFHU�KHDOLQJ�DIWHU�+%7/%$�
ZHUH�DVVHVVHG�DW�FRQWURO�SRLQWV��������������DQG����PRQWKV��7KH�QXPEHU�RI�
SDWLHQWV�ZLWK�WURSKLF�GLVRUGHUV��LQ�WKH�¿UVW�JURXS�PDGH�XS����DQG����LQ�WKH�
VHFRQG�RQH��7KH�WRWDO�DUHD�RI�OHVLRQV�LQ�WKH�¿UVW�JURXS�ZDV��������FP���WKH�
VHFRQG�±��������FP���7R�SHUIRUP�+%7/%$�D�VSHFLDO�KDUGZDUH�GHYLFH�ZDV�
XVHG��,'������������������������FHUWL¿FDWH�RI�DFFHSWDQFH���,Q�RUGHU�WR�
REWDLQ�LQIRUPDWLRQ�DERXW�WKH�KHPRG\QDPLF�VWDWXV�RI�UHJLRQDO�EORRG�ÀRZ��
3+/,36�+'����;(�XOWUDVRQLF�GLDJQRVWLF�VFDQQHU�ZDV�XVHG��7KH�GHYLFH�LV�
HTXLSSHG�ZLWK�D�VHW�RI�9������6����VHQVRUV��$QJLRJUDSK\�ZDV�SHUIRUPHG�LQ�
DOO�SDWLHQWV�XVLQJ�DQJLRJUDSKLF�6LHPHQV�LQVWDOODWLRQV�EHIRUH�RU�GXULQJ�WKH�
LQWHUYHQWLRQ� XVLQJ� QRQLRQLF� UDGLRSDTXH� VXEVWDQFHV� �RPQLSDN�� XOWUDYLVW���
7KH�WDUJHWV�ZHUH�DFFHVVHG�YLD�RQH�RI�WKH�IHPRUDO�DUWHULHV��WKH�OHIW�UDGLDO�DQG�
EUDFKLDO�DUWHULHV��5HVXOWV��7KH�VWXG\�RI�WKH�G\QDPLFV�RI�IXQFWLRQDO�UHVHDUFK�
PHWKRGV�LQ�+%7/%$�LQ�IHPRUDO�SRSOLWHDO�WLELDO�VHJPHQW�KDV�VKRZQ�WKDW�
WKHUH� DUH� FRQ¿UPHG� SRVLWLYH� FKDQJHV� LQ� UHJLRQDO� EORRG� ÀRZ�� 7KXV�� WKH�
PD[LPXP�V\VWROLF�YHORFLW\�RI�EORRG�ÀRZ�LQ�WKH�DUWHULHV�GLVWDO�FLUFXODWLRQ�
LQFUHDVHG� E\� �������� FP�V��$%,� LQFUHDVHG� ����� WLPHV� LQ� WKH� ¿UVW� JURXS�
DQG�����WLPHV�LQ�WKH�VHFRQG�JURXS��7KH�$%,�ZDV������KLJKHU�LQ�D�PRQWK�
DIWHU�WKH�LQWHUYHQWLRQ�LQ�WKH�VHFRQG�JURXS��,W�DOVR�ZDV�����������KLJKHU�LQ�
RQH�\HDU�DQG�LQ�WZR�\HDUV�LQ�SDWLHQWV�RI�WKH�VHFRQG�JURXS��7KH�IUHTXHQF\�
RI�UHVLGXDO�VWHQRVLV�LQ�WKH�¿UVW�JURXS�ZDV�����������LQ�WKH�VHFRQG�JURXS�
±� �� �������� 7KH� DUWHU\� SDWHQF\� ZDV� DVVHVVHG� DIWHU� EDOORRQ� DQJLRSODVW\�
XVLQJ�FRQWURO�DQJLRJUDSK\��,Q�FDVH�RI�UHVLGXDO�VWHQRVLV�OHVLRQ�VWHQWLQJ�ZDV�
SHUIRUPHG��)RU�HYHU\�JURXS�WKH�G\QDPLFV�RI�DIIHFWHG�DUHD�UHGXFWLRQ�ZDV�
DVVHVVHG�DIWHU�+%7/%$��7KHUH�LV�D�WHQGHQF\�WR�UDSLG�KHDOLQJ�RYHU�WKH�¿UVW�
\HDU�RI�REVHUYDWLRQ��7KH�WRWDO�DUHD�RI�OHVLRQV�DW����PRQWKV�ZDV�������FP���
WKH�VHFRQG�±�������FP���ZKLFK�FRUUHVSRQGV�WR����DQG�����RI�WKH�RULJLQDO�
DUHD�RI�WKH�OHVLRQ��$IWHU����DQG����PRQWKV�WKH�UHVLGXDO�OHVLRQ�DUHD�LQ�WKH�
¿UVW�JURXS�DPRXQWHG�WR����DQG�����RI�WKH�RULJLQDO��IRU�WKH�VHFRQG�JURXS�
±����DQG������&RQFOXVLRQ��2SWLPDO�PRGH�RI�EDOORRQ�DQJLRSODVW\�FDQ�EH�
DFKLHYHG�XVLQJ�VORZHU�FRQWUROOHG� LQÀDWLRQ�RI� WKH�EDOORRQ��/RZHU� UDWH�RI�
LQÀDWLRQ�RI�WKH�GLODWDWLRQ�FDWKHWHU�EDOORRQ�SURYLGHV�EHWWHU�HIIHFW�RQ�ORQJ�
WHUP�RXWFRPHV�

ȼɅɂəɇɂȿ�ɈɉȿɊȺɐɂɂ�ɌɊɈəɇɈȼȺ±ɌɊȿɇȾɅȿɇȻɍɊȽȺ�
ɇȺ�Ɍȿɑȿɇɂȿ�ɏɊɈɇɂɑȿɋɄɈɃ�ȼȿɇɈɁɇɈɃ�
ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ
Ⱥ�ȿ��Ɇɢɪɨɲɧɢɱɟɧɤɨ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ⱥ�ȼ��Ɇɚɬɸɲɤɢɧ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ
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ȼɜɟɞɟɧɢɟ�� ɏɪɨɧɢɱɟɫɤɚɹ� ɜɟɧɨɡɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɹɜɥɹɟɬɫɹ� ɧɚ�
ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɨɞɧɨɣ�ɢɡ�ɫɚɦɵɯ�ɡɧɚɱɢɦɵɯ�ɫɨɫɭɞɢɫɬɵɯ�ɩɚɬɨɥɨɝɢɣ��
Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɟɟ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɬɟɩɟɧɢ� ɜɵɪɚɠɟɧɧɨɫɬɢ�
ɫɨɫɬɚɜɥɹɟɬ�ɩɪɢ�ɧɭɥɟɜɨɣ�ɫɬɚɞɢɢ��ɩɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɩɨ�&($3��±����ɭ�
ɦɭɠɱɢɧ�ɢ����ɭ�ɠɟɧɳɢɧ��ɩɪɢ�ɩɟɪɜɨɣ�±����ɢ������ɩɪɢ�ɜɬɨɪɨɣ�±���ɢ�����
ɩɪɢ�ɬɪɟɬɶɟɣ�±���ɢ����ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɉɫɧɨɜɧɵɟ�ɩɪɨɹɜɥɟɧɢɹ�ɞɚɧɧɨɣ�
ɩɚɬɨɥɨɝɢɢ�� ɬɚɤɢɟ� ɤɚɤ� ɨɬɟɤɢ�ɢ� ɬɹɠɟɫɬɶ�� ɫɭɞɨɪɨɝɢ�� ɭɫɬɚɥɨɫɬɶ� ɤ� ɤɨɧɰɭ�
ɞɧɹ�ɜ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɹɯ��ɪɟɡɤɨ�ɫɧɢɠɚɸɬ�ɚɤɬɢɜɧɨɫɬɶ�ɢ�ɫɨɰɢɚɥɶɧɭɸ�
ɚɞɚɩɬɚɰɢɸ� ɩɚɰɢɟɧɬɨɜ�� ɉɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɪɢɜɨɞɢɬ�
ɤ� ɨɛɪɚɡɨɜɚɧɢɸ� ɹɡɜ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɱɬɨ� ɜ� ɫɜɨɸ� ɨɱɟɪɟɞɶ� ɟɳɟ�
ɡɧɚɱɢɬɟɥɶɧɟɣ� ɫɧɢɠɚɟɬ� ɭɪɨɜɟɧɶ�ɠɢɡɧɢ�ɩɚɰɢɟɧɬɨɜ� ɢ�ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ�
ɤ�ɩɨɬɟɪɟ�ɤɨɧɟɱɧɨɫɬɢ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɜɨɡɪɚɫɬɚ�
ɩɚɰɢɟɧɬɨɜ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɢ�ɬɹɠɟɫɬɶ�ɩɪɨɹɜɥɟɧɢɣ�ɯɪɨɧɢɱɟɫɤɨɣ�ɜɟɧɨɡɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� Ɉɫɧɨɜɧɨɣ� ɰɟɥɶɸ� ɥɟɱɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɭɥɭɱɲɟɧɢɟ�
ɤɚɱɟɫɬɜɚ� ɠɢɡɧɢ� ɩɚɰɢɟɧɬɚ�� ɤɨɬɨɪɚɹ� ɞɨɫɬɢɝɚɟɬɫɹ� ɭɫɬɪɚɧɟɧɢɟɦ�
ɧɚɢɛɨɥɶɲɟɝɨ� ɱɢɫɥɚ� ɩɪɨɹɜɥɟɧɢɣ� ɛɨɥɟɡɧɢ�� ɇɚ� ɞɚɧɧɵɣ� ɦɨɦɟɧɬ�
ɨɫɧɨɜɧɨɣ� ɦɟɬɨɞ� ɥɟɱɟɧɢɹ� ɯɪɨɧɢɱɟɫɤɨɣ� ɜɟɧɨɡɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�
±� ɯɢɪɭɪɝɢɱɟɫɤɢɣ�� ɨɩɟɪɚɰɢɟɣ� ɜɵɛɨɪɚ� ɹɜɥɹɟɬɫɹ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�
ɮɥɟɛɷɤɬɨɦɢɹ�� ɉɪɢ� ɧɚɥɢɱɢɢ� ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ� ɤ� ɨɩɟɪɚɰɢɢ� ɢɥɢ�
ɚɧɟɫɬɟɡɢɢ� ɩɚɰɢɟɧɬɚɦ� ɧɚɡɧɚɱɚɟɬɫɹ� ɤɨɧɫɟɪɜɚɬɢɜɧɚɹ� ɬɟɪɚɩɢɹ��
ɤɨɬɨɪɚɹ� ɫɢɥɶɧɨ� ɭɫɬɭɩɚɟɬ� ɩɨ� ɫɜɨɟɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ�
ɜɦɟɲɚɬɟɥɶɫɬɜɭ��ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ��ɱɬɨ�ɷɬɨ�ɞɨɜɨɥɶɧɨ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɞɨɫɬɚɬɨɱɧɨ� ɬɹɠɟɥɨ� ɩɟɪɟɧɨɫɢɬɫɹ� ɩɚɰɢɟɧɬɚɦɢ�
ɩɨɠɢɥɨɝɨ�ɜɨɡɪɚɫɬɚ��Ɉɩɟɪɚɰɢɹ�Ɍɪɨɹɧɨɜɚ±Ɍɪɟɧɞɥɟɧɛɭɪɝɚ�ɜɵɩɨɥɧɹɟɬɫɹ�
ɩɪɢ�ɨɫɬɪɵɯ�ɫɚɮɟɧɨɬɪɨɦɛɨɡɚɯ��ɜɵɩɨɥɧɹɟɬɫɹ�ɩɨɞ�ɦɟɫɬɧɨɣ�ɚɧɟɫɬɟɡɢɟɣ��
ɞɥɢɧɚ� ɪɚɡɪɟɡɚ� ɧɟ� ɩɪɟɜɵɲɚɟɬ� ɨɛɵɱɧɨ� �� ɫɦ�� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�
ɟɟ� ɫɨɫɬɚɜɥɹɟɬ� ��±��� ɦɢɧ�� Ʉɪɨɜɨɩɨɬɟɪɹ� ɦɢɧɢɦɚɥɶɧɚ�� Ɉɫɧɨɜɧɨɣ�
ɰɟɥɶɸ� ɞɚɧɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ� ɩɟɪɟɯɨɞɚ�
ɜɨɫɯɨɞɹɳɟɝɨ� ɬɪɨɦɛɨɮɥɟɛɢɬɚ� ɜ� ɛɚɫɫɟɣɧɟ� ɛɨɥɶɲɨɣ� ɩɨɞɤɨɠɧɨɣ� ɜɟɧɵ�
ɧɚ� ɝɥɭɛɨɤɢɟ� ɜɟɧɵ� ɛɟɞɪɚ� ɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɬɪɨɦɛɨɷɦɛɨɥɢɢ� ɥɟɝɨɱɧɨɣ�
ɚɪɬɟɪɢɢ�� Ɉɞɧɚɤɨ� ɡɚɦɟɱɟɧ� ɬɚɤɠɟ� ɷɮɮɟɤɬ� ɷɬɨɣ� ɨɩɟɪɚɰɢɢ� ɧɚ� ɬɟɱɟɧɢɟ�
ɯɪɨɧɢɱɟɫɤɨɣ� ɜɟɧɨɡɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� ɫɜɹɡɚɧɧɵɣ� ɫ� ɭɫɬɪɚɧɟɧɢɟɦ�
ɜɟɪɬɢɤɚɥɶɧɨɝɨ�ɫɛɪɨɫɚ�ɜɟɧɨɡɧɨɣ�ɤɪɨɜɢ�ɜ�ɫɢɫɬɟɦɭ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɟɧ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɫɫɥɟɞɨɜɚɧɢɟ�ɜɥɢɹɧɢɹ�ɨɩɟɪɚɰɢɢ�©ɤɪɨɫɫɷɤɬɨɦɢɹª��
ɜɵɩɨɥɧɟɧɧɨɣ�ɜ�ɭɪɝɟɧɬɧɵɯ�ɭɫɥɨɜɢɹɯ��ɧɚ�ɬɟɱɟɧɢɟ�ɏȼɇ�ɜ�ɨɬɞɚɥɟɧɧɨɦ�
ɩɟɪɢɨɞɟ�� ȼɵɛɨɪ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɦɟɬɨɞɚ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�
ɏȼɇ�ɭ�ɛɨɥɶɧɵɯ�ɩɨɠɢɥɨɝɨ�ɢ�ɫɬɚɪɱɟɫɤɨɝɨ�ɜɨɡɪɚɫɬɚ��ɚ�ɬɚɤɠɟ�ɛɨɥɶɧɵɯ�
ɫ� ɬɹɠɟɥɨɣ� ɫɨɩɭɬɫɬɜɭɸɳɟɣ� ɩɚɬɨɥɨɝɢɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɧɚ� ɤɚɮɟɞɪɟ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɛɨɥɟɡɧɟɣ�ʋ� ��
ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ�ɮɚɤɭɥɶɬɟɬɚ�ɊɇɂɆɍ�ɢɦ�ɇ�ɂ��ɉɢɪɨɝɨɜɚ��ɤɥɢɧɢɱɟɫɤɨɣ�
ɛɚɡɨɣ�ɤɨɬɨɪɨɣ�ɹɜɥɹɟɬɫɹ�ȽɄȻ�ʋ�����Ȼɵɥ�ɩɪɨɜɟɞɟɧ�ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ�
ɚɧɚɥɢɡ�����ɦɭɠɱɢɧ�±�����ɠɟɧɳɢɧ�±�����ɛɨɥɶɧɵɯ��ɩɪɨɨɩɟɪɢɪɨɜɚɧɧɵɯ�
ɩɨ� ɩɨɜɨɞɭ� ɜɨɫɯɨɞɹɳɟɝɨ� ɬɪɨɦɛɨɮɥɟɛɢɬɚ� ɛɨɥɶɲɨɣ� ɩɨɞɤɨɠɧɨɣ� ɜɟɧɵ�
ɧɚ� ɮɨɧɟ� ɜɚɪɢɤɨɡɧɨɣ� ɛɨɥɟɡɧɢ�� ɋɪɟɞɧɢɣ� ɜɨɡɪɚɫɬ� ɫɨɫɬɚɜɢɥ� ��� ɝɨɞɚ��
Ȼɨɥɶɧɵɦ� ɨɩɪɟɞɟɥɹɥɚɫɶ� ɫɬɟɩɟɧɶ� ɜɟɧɨɡɧɨɣ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ� ɧɚ�
ɦɨɦɟɧɬ�ɩɨɫɬɭɩɥɟɧɢɹ��ɩɨ�ɞɚɧɧɵɦ�ɚɧɚɦɧɟɡɚ��ɨɫɦɨɬɪɚ��ȼɫɟɦ�ɛɨɥɶɧɵɦ�
ɜɵɩɨɥɧɹɥɚɫɶ�ɩɟɪɟɜɹɡɤɚ�ɛɨɥɶɲɨɣ�ɩɨɞɤɨɠɧɨɣ�ɜɟɧɵ�±�ɤɪɨɫɫɷɤɬɨɦɢɹ�ɩɨɞ�
ɦɟɫɬɧɨɣ�ɚɧɟɫɬɟɡɢɟɣ��Ɉɩɟɪɚɰɢɹ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɜ�ɬɟɱɟɧɢɟ���±���ɦɢɧ��
ɤɪɨɜɨɩɨɬɟɪɹ�ɦɢɧɢɦɚɥɶɧɚ�� ɨɫɥɨɠɧɟɧɢɹ� ɧɟ� ɨɬɦɟɱɚɥɢɫɶ��ɉɪɨɜɨɞɢɥɚɫɶ�
ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɚɹ� ɢ� ɚɧɬɢɚɝɪɟɝɚɧɬɧɚɹ� ɬɟɪɚɩɢɹ�� ɉɪɢɦɟɪɧɨ� ɱɟɪɟɡ�
ɝɨɞ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɛɨɥɶɧɵɟ� ɛɵɥɢ� ɩɪɢɝɥɚɲɟɧɵ� ɜ� ɛɨɥɶɧɢɰɭ�� ɝɞɟ�
ɛɵɥɨ� ɩɪɨɢɡɜɟɞɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɬɟɱɟɧɢɹ� ɯɪɨɧɢɱɟɫɤɨɣ� ɜɟɧɨɡɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ɩɨɞɚɜɥɹɸɳɟɝɨ� ɛɨɥɶɲɢɧɫɬɜɚ�
ɛɨɥɶɧɵɯ�ɜ�ɨɬɞɚɥɟɧɧɨɦ�ɩɟɪɢɨɞɟ�ɫɬɟɩɟɧɶ�ɏȼɇ�ɭɦɟɧɶɲɢɥɚɫɶ��ɛɨɥɶɲɟ�
ɜɫɟɝɨ� ɬɚɤɢɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɥɭɱɟɧɵ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɢɫɯɨɞɧɨɣ� �ɫ� �±���
ɫɬɟɩɟɧɶɸ� ɏȼɇ�� ȼɵɜɨɞɵ�� ��� Ɉɩɟɪɚɰɢɹ� Ɍɪɨɹɧɨɜɚ±Ɍɪɟɧɞɟɥɟɧɛɭɪɝɚ�
�ɤɪɨɫɫɷɤɬɨɦɢɹ�� ɧɟ� ɬɨɥɶɤɨ� ɩɪɟɞɭɩɪɟɠɞɚɟɬ� ɩɟɪɟɯɨɞ� ɜɨɫɯɨɞɹɳɟɝɨ�
ɬɪɨɦɛɨɮɥɟɛɢɬɚ�ɛɨɥɶɲɨɣ�ɩɨɞɤɨɠɧɨɣ�ɜɟɧɵ�ɧɚ�ɝɥɭɛɨɤɢɟ�ɜɟɧɵ�ɛɟɞɪɚ��ɧɨ�
ɢ�ɩɨɥɨɠɢɬɟɥɶɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɞɢɧɚɦɢɤɭ�ɬɟɱɟɧɢɹ�ɯɪɨɧɢɱɟɫɤɨɣ�ɜɟɧɨɡɧɨɣ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ�����Ⱦɚɧɧɚɹ�ɨɩɟɪɚɰɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɤɨɦɟɧɞɨɜɚɧɚ�ɤɚɤ�
ɨɩɟɪɚɰɢɹ�ɜɵɛɨɪɚ�ɭ�ɩɨɠɢɥɵɯ��ɨɫɥɚɛɥɟɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�ɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɬɹɠɟɥɨɣ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɩɚɬɨɥɨɝɢɟɣ�
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6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��$�9��0DWMXVKNLQ
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &KURQLF� YHQRXV� LQVXI¿FLHQF\� LV�� WRGD\�� RQH� RI� WKH� PRVW�
FRPPRQ�YDVFXODU�SDWKRORJLHV��3UHYDOHQFH�RI�LW�GHSHQGLQJ�RQ�WKH�VHYHULW\�
RI��WKH�]HUR�VWHS��IRU�FODVVL¿FDWLRQ�&($3��±�LQ�PHQ���DQG����RI�ZRPHQ�
GXULQJ�WKH�¿UVW�±����DQG������ZKLOH�WKH�VHFRQG�±���DQG�����DQG�WKH�WKLUG�
±���DQG����UHVSHFWLYHO\��7KH�PDLQ�PDQLIHVWDWLRQV�RI�WKLV�GLVHDVH�VXFK�DV�
VZHOOLQJ�DQG�KHDYLQHVV��FUDPSV��IDWLJXH�E\�WKH�HQG�RI�WKH�GD\�LQ�WKH�ORZHU�

H[WUHPLWLHV��DQG�GUDPDWLFDOO\�UHGXFH�WKH�DFWLYLW\�RI�WKH�VRFLDO�DGDSWDWLRQ�RI�
SDWLHQWV��3URJUHVVLRQ�RI�WKH�GLVHDVH�OHDGV�WR�WKH�IRUPDWLRQ�RI�XOFHUV�RI�WKH�
ORZHU�H[WUHPLWLHV��ZKLFK�LQ�WXUQ�VLJQL¿FDQWO\�UHGXFHV�WKH�OHYHO�VWLOO�OLIH�RI�
WKH�SDWLHQWV�DQG�FDQ�OHDG�WR�WKH�ORVV�RI�WKH�OLPE��,W�VKRXOG�EH�QRWHG�WKDW�ZLWK�
LQFUHDVLQJ�DJH�RI�WKH�SDWLHQWV�DQG�LQFUHDVHV�WKH�VHYHULW\�RI�V\PSWRPV�RI�
FKURQLF�YHQRXV�LQVXI¿FLHQF\��7KH�PDLQ�JRDO�RI�WUHDWPHQW�LV�WR�LPSURYH�WKH�
TXDOLW\�RI�OLIH�RI�WKH�SDWLHQW��ZKLFK�LV�DFKLHYHG�E\�HOLPLQDWLQJ�WKH�ODUJHVW�
QXPEHU�RI�PDQLIHVWDWLRQV�RI�WKH�GLVHDVH��$W�WKLV�PRPHQW�WKH�PDLQ�PHWKRG�
RI�WUHDWPHQW�RI�FKURQLF�YHQRXV�LQVXI¿FLHQF\�LV�VXUJLFDO��WKH�SURFHGXUH�RI�
FKRLFH� LV� D� FRPELQDWLRQ�SKOHEHFWRP\��:LWK�FRQWUDLQGLFDWLRQV� WR� VXUJHU\�
RU� DQHVWKHVLD� SDWLHQWV� DVVLJQHG� FRQVHUYDWLYH� WKHUDS\�� ZKLFK� LV� LQIHULRU�
LQ� LWV� VXUJLFDO� HI¿FLHQF\�� ,W� VKRXOG� EH� QRWHG� WKDW� LW� LV� TXLWH� ORQJ�� TXLWH�
KHDY\� LQWHUYHQWLRQ� WROHUDWHG� LQ� HOGHUO\� SDWLHQWV�� 2SHUDWLRQ� 7UR\DQRYD±
7UHQGOHQEXUJ� SHUIRUPHG� XQGHU� ORFDO� DQHVWKHVLD�� WKH� OHQJWK� RI� WKH� FXW�
GRHV�QRW�XVXDOO\�H[FHHG���FP��DQG�LWV�GXUDWLRQ�LV���±���PLQXWHV��%ORRG�
ORVV�LV�PLQLPDO��7KH�PDLQ�DLP�RI�WKLV�LQWHUYHQWLRQ�LV�WR�SUHYHQW�WKH�ULVLQJ�
WUDQVLWLRQ�RI�WKURPERSKOHELWLV�LQ�WKH�EDVLQ�RI�WKH�JUHDW�VDSKHQRXV�YHLQ��WKH�
GHHS�YHLQV� RI� WKH� WKLJK� DQG�SXOPRQDU\� HPEROLVP�� -XVW� JUHDW� VDSKHQRXV�
YHLQ� OLJDWLRQ� SUHYHQWV� YHUWLFDO� IDXOW� RI� YHQRXV� EORRG� LQ� WKH� VXUIDFH�
YHLQV�RI� WKH� FDOI��ZKLFK� LPSURYHV� WKH� FOLQLFDO� FRXUVH�RI� FKURQLF�YHQRXV�
LQVXI¿FLHQF\��$LP��7R� VWXG\� WKH� LPSDFW�RI� WKH�RSHUDWLRQ�©FURVVHFWRP\ª�
PDGH�LQ�XUJHQW�FLUFXPVWDQFHV�IRU�D�&9,��6HOHFWLRQ�RI�WKH�RSWLPDO�PHWKRG�
RI� VXUJLFDO� WUHDWPHQW� LQ� SDWLHQWV� ZLWK� &9,� HOGHUO\� DQG� SDWLHQWV� ZLWK�
VHYHUH� FRPRUELGLWLHV� �0DWHULDOV� DQG�PHWKRGV��7KH� VWXG\�ZDV�SHUIRUPHG�
DW� WKH� FOLQLF� RI� WKH� GHSDUWPHQW� RI� VXUJLFDO� GLVHDVHV� ʋ� �� 3�)� 51,08�
WKHP�1�,�3LURJRY�&LW\�&OLQLFDO�+RVSLWDO�ʋ�����&RQGXFWHG�D�UHWURVSHFWLYH�
DQDO\VLV�RI��������PHQ�DQG����ZRPHQ��SDWLHQWV�RSHUDWHG�RQ�IRU�DVFHQGLQJ�
WKURPERSKOHELWLV� RI� WKH� JUHDW� VDSKHQRXV� YHLQ� RQ� WKH� EDFNJURXQG� RI�
YDULFRVH�YHLQV��7KH�PHGLDQ�DJH�ZDV�����3DWLHQWV�WR�GHWHUPLQH�WKH�GHJUHH�RI�
YHQRXV�LQVXI¿FLHQF\�DW�WKH�WLPH�RI�DGPLVVLRQ��ZLWK�D�KLVWRU\�RI�LQVSHFWLRQ��
$OO�SDWLHQWV�XQGHUZHQW�OLJDWLRQ�RI�WKH�JUHDW�VDSKHQRXV�YHLQ�±�FURVVHFWRP\�
XQGHU� ORFDO� DQHVWKHVLD�� 7KH� RSHUDWLRQ� ZDV� FDUULHG� RXW� IRU� ��±��� PLQ��
EORRG�ORVV�LV�PLQLPDO��DQG�QR�FRPSOLFDWLRQV�ZHUH�REVHUYHG��&RQGXFWHG��
DQWLFRDJXODQW�DQG�DQWLSODWHOHW�WKHUDS\��$ERXW�D�\HDU�DIWHU�VXUJHU\��SDWLHQWV�
ZHUH�LQYLWHG�WR�WKH�KRVSLWDO�ZKHUH�WKH�VWXG\�ZDV�PDGH�RI�FKURQLF�YHQRXV�
LQVXI¿FLHQF\��5HVXOWV��0RVW�RI� WKH�SDWLHQWV� LQ� WKH� ORQJ� WHUP�GHJUHH�&9,�
GHFUHDVHG��PRVW�VXFK�UHVXOWV�ZHUH�REWDLQHG�LQ�SDWLHQWV�ZLWK�EDVHOLQH�&��±��
GHJUHH� &9,� &RQFOXVLRQ�� 2SHUDWLRQ� 7UR\DQRYD±7UHQGHOHQEXUJ� QRW� RQO\�
ZDUQV�WUDQVLWLRQ�DVFHQGLQJ�WKURPERSKOHELWLV�RI�WKH�JUHDW�VDSKHQRXV�YHLQ�
WR� WKH�GHHS�YHLQV�RI� WKH� WKLJK��DQG�D�SRVLWLYH�HIIHFW�RQ� WKH�G\QDPLFV�RI�
FKURQLF�YHQRXV�LQVXI¿FLHQF\�����7KLV�VXUJHU\�PD\�EH�UHFRPPHQGHG�DV�WKH�
RSHUDWLRQ�RI�FKRLFH� LQ� WKH�HOGHUO\��GHELOLWDWHG�SDWLHQWV��DQG�SDWLHQWV�ZLWK�
VHYHUH�FRPRUELGLWLHV�

ɂɋɉɈɅɖɁɈȼȺɇɂȿ�ɂɋɄɍɋɋɌȼȿɇɇɕɏ�ɄɅȺɉȺɇɈȼ�
ȼ�Ʌȿɑȿɇɂɂ�ɏɊɈɇɂɑȿɋɄɈɃ�ȼȿɇɈɁɇɈɃ�
ɇȿȾɈɋɌȺɌɈɑɇɈɋɌɂ
Ⱦ�ȼ��Ȼɨɪɢɫɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰ��Ȼ�Ɇ��Ɇɢɪɨɥɸɛɨɜ
Ʉɚɡɚɧɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ʉɚɡɚɧɶ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɛɳɟɩɪɢɧɹɬɵɦ� ɹɜɥɹɟɬɫɹ� ɦɧɟɧɢɟ� ɨ� ɬɨɦ�� ɱɬɨ� ɩɚɬɨɥɨɝɢɹ�
ɜɟɧɨɡɧɨɣ� ɫɢɫɬɟɦɵ�ɢɦɟɟɬ�ɨɝɪɨɦɧɨɟ� ɜɥɢɹɧɢɟ�ɧɚ� ɷɤɨɧɨɦɢɤɭ�ɪɚɡɜɢɬɵɯ�
ɫɬɪɚɧ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ�� ɱɬɨ� ɡɚɛɨɥɟɜɚɧɢɹ� ɜɟɧ� ɹɜɥɹɸɬɫɹ� ɧɟ� ɦɟɧɟɟ�
ɫɥɨɠɧɨɣ� ɩɪɨɛɥɟɦɨɣ�� ɱɟɦ�� ɧɚɩɪɢɦɟɪ�� ɡɚɛɨɥɟɜɚɧɢɹ� ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ�
ɚɪɬɟɪɢɣ��ɢɯ�ɞɢɚɝɧɨɫɬɢɤɚ�ɢ�ɥɟɱɟɧɢɟ�ɫɬɪɚɞɚɸɬ�ɨɬ�ɧɟɞɨɫɬɚɬɤɚ�ɢɧɬɟɪɟɫɚ�
ɢ� ɩɨɞɞɟɪɠɤɢ� ɫɨ� ɫɬɨɪɨɧɵ� ɨɛɳɟɦɢɪɨɜɨɝɨ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɫɨɨɛɳɟɫɬɜɚ��
ɏɪɨɧɢɱɟɫɤɚɹ� ɜɟɧɨɡɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ� �ɏȼɇ�� ɩɨɪɚɠɚɟɬ� ��±����
ɧɚɫɟɥɟɧɢɹ�ɪɚɡɜɢɬɵɯ�ɫɬɪɚɧ��Ɂɚɛɨɥɟɜɚɧɢɟ�ɱɚɳɟ�ɜɫɬɪɟɱɚɟɬɫɹ�ɭ�ɩɨɠɢɥɵɯ�
ɥɸɞɟɣ�� ɜ� �±�� ɪɚɡ� ɱɚɳɟ�� ɱɟɦ� ɭ� ɦɨɥɨɞɵɯ� ɢ� ɭ� ɥɢɰ� ɫɪɟɞɧɟɝɨ� ɜɨɡɪɚɫɬɚ��
ȼ� ɋɒȺ� ɏȼɇ� ɧɚɯɨɞɢɬɫɹ� ɧɚ� ɫɟɞɶɦɨɦ� ɦɟɫɬɟ� ɜ� ɫɩɢɫɤɟ� ɧɚɢɛɨɥɟɟ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɬɹɠɟɥɵɯ� ɯɪɨɧɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɋɚɫɫɦɨɬɪɟɬɶ� ɤɥɸɱɟɜɵɟ� ɷɬɚɩɵ� ɜ� ɢɫɬɨɪɢɢ� ɨɬɤɪɵɬɢɹ�
ɤɥɚɩɚɧɨɜ� ɝɥɭɛɨɤɢɯ� ɜɟɧ�� ɨɰɟɧɢɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�
ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɤɥɚɩɚɧɨɜ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɤɥɢɧɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɢ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɧɚɞ� ɠɢɜɨɬɧɵɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ɉɛɡɨɪ�
ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɢ� ɡɚɪɭɛɟɠɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ� ɩɨ� ɞɚɧɧɨɣ� ɬɟɦɚɬɢɤɟ��
Ɋɟɡɭɥɶɬɚɬɵ�� ɉɟɪɜɨɟ� ɭɩɨɦɢɧɚɧɢɟ� ɨ� ɤɥɚɩɚɧɚɯ� ɜ� ɜɟɧɨɡɧɨɣ� ɫɢɫɬɟɦɟ�
ɨɬɧɨɫɢɬɫɹ�ɤ������ɝ��&KDUOHV�(VWLHQQH�ɨɛɧɚɪɭɠɢɥ�ɜ�ɩɟɱɟɧɨɱɧɵɯ�ɜɟɧɚɯ�
ɬɨ�� ɱɟɦɭ� ɜɩɨɫɥɟɞɫɬɜɢɢ� ɞɚɥ� ɧɚɡɜɚɧɢɟ� ©DSRSK\VHV�PHPEUDQDUXPª��ɉɨ�
ɟɝɨ�ɦɧɟɧɢɸ��ɨɧɢ�ɩɪɟɩɹɬɫɬɜɨɜɚɥɢ�ɨɛɪɚɬɧɨɦɭ�ɬɨɤɭ�ɤɪɨɜɢ�ɩɨ�ɚɧɚɥɨɝɢɢ�
ɫ� ɤɥɚɩɚɧɚɦɢ� ɫɟɪɞɰɚ�� ȼ� ����� ɝ�� .DUO� .ORW]� ɩɪɟɞɩɨɥɨɠɢɥ� ɧɚɥɢɱɢɟ�
ɜɡɚɢɦɨɫɜɹɡɢ� ɦɟɠɞɭ� ɫɧɢɠɟɧɢɟɦ� ɤɨɥɢɱɟɫɬɜɚ� ɜɟɧɨɡɧɵɯ� ɤɥɚɩɚɧɨɜ� ɜ�
ɜɟɧɚɯ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɢ� ɪɚɡɜɢɬɢɟɦ� ɜɚɪɢɤɨɡɧɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ�
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ɜɟɧ�� ɂɫɤɭɫɫɬɜɟɧɧɵɟ� ɜɟɧɨɡɧɵɟ� ɤɥɚɩɚɧɵ� ɹɜɥɹɸɬɫɹ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ�
ɦɟɬɨɞɨɦ� ɥɟɱɟɧɢɹ� ɏȼɇ�� ɉɟɪɜɚɹ� ɚɭɬɨɬɪɚɧɫɩɥɚɧɬɚɰɢɹ� ɜɟɧɨɡɧɨɝɨ�
ɤɥɚɩɚɧɚ�ɛɵɥɚ�ɩɪɨɜɟɞɟɧɚ�'H�:HHVH�ɢ�1LJXLGDOD�ɧɚ�ɫɨɛɚɤɟ�ɜ������ɝ��ɋ�
ɫɟɪɟɞɢɧɵ� ���ɯ� ɝɝ�� ;;� ɜ�� ɛɵɥɨ� ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ� ɦɧɨɠɟɫɬɜɨ� ɦɨɞɟɥɟɣ�
ɢɫɤɭɫɫɬɜɟɧɧɵɯ�ɤɥɚɩɚɧɨɜ��ɗɬɢ�ɨɞɧɨ���ɞɜɭɯ��ɢ�ɬɪɟɯɫɬɜɨɪɱɚɬɵɟ�ɤɥɚɩɚɧɵ�
ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ� ɢɡ� ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɨɜ�� ɤɫɟɧɨɬɪɚɧɫɩɥɚɧɬɚɬɨɜ� ɢɥɢ�
ɫɢɧɬɟɬɢɱɟɫɤɢɯ� ɦɚɬɟɪɢɚɥɨɜ� ɢ� ɬɟɫɬɢɪɨɜɚɥɢɫɶ� ɧɚ� ɫɨɛɚɤɚɯ�� ɫɜɢɧɶɹɯ� ɢ�
ɨɜɰɚɯ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜɫɟ� ɛɨɥɶɲɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɨɥɭɱɚɸɬ�
ɢɫɤɭɫɫɬɜɟɧɧɵɟ� ɤɥɚɩɚɧɵ�� ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ� ɩɭɬɟɦ� ɱɪɟɫɤɨɠɧɨɝɨ�
ɜɜɟɞɟɧɢɹ��Ɉɧɢ�ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ�ɢɡ�ɧɢɬɢɧɨɥɨɜɨɣ�ɬɪɭɛɤɢ��ɨɛɪɚɛɨɬɚɧɧɨɣ�
ɥɚɡɟɪɨɦ�� ɢ� ɢɦɟɸɬ� �� ɡɭɛɰɚ� ɞɥɹ� ɫɬɚɛɢɥɢɡɚɰɢɢ� ɤɥɚɩɚɧɚ�� ȼɵɜɨɞɵ��
ɋɨɜɪɟɦɟɧɧɵɟ�ɦɟɬɨɞɵ�ɥɟɱɟɧɢɹ�ɏȼɇ�ɩɨ�ɩɪɟɠɧɟɦɭ�ɨɫɬɚɸɬɫɹ�ɱɟɪɟɫɱɭɪ�
ɢɧɜɚɡɢɜɧɵɦɢ�ɢ�ɞɚɸɬ�ɥɢɲɶ�ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ�ɪɟɡɭɥɶɬɚɬ��ɇɟɨɛɯɨɞɢɦɚ�
ɪɚɡɪɚɛɨɬɤɚ�ɧɨɜɵɯ�ɦɨɞɟɥɟɣ�ɢɦɩɥɚɧɬɢɪɭɟɦɵɯ�ɤɥɚɩɚɧɨɜ�ɢ�ɦɢɧɢɦɚɥɶɧɨ�
ɢɧɜɚɡɢɜɧɵɯ�ɦɟɬɨɞɢɤ�ɢɯ�ɜɜɟɞɟɧɢɹ�ɢ�ɭɫɬɚɧɨɜɤɢ�
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,QWURGXFWLRQ�� ,W� LV� ZLGHO\� EHOLHYHG� WKDW� WKH� YHLQV� SDWKRORJ\� KDV� D� KXJH�
LPSDFW� RQ� WKH� HFRQRPLHV� RI� GHYHORSHG� FRXQWULHV�� 'HVSLWH� WKH� IDFW� WKDW�
YHQRXV�GLVHDVHV�DUH�YHU\�GLI¿FXOW�SUREOHP��WKHLU�GLDJQRVWLFV�DQG�WUHDWPHQW�
VXIIHU� IURP� D� ODFN� RI� LQWHUHVW� DQG� VXSSRUW� IURP� WKH� JOREDO� PHGLFDO�
FRPPXQLW\�� &KURQLF� YHQRXV� LQVXI¿FLHQF\� �&9,�� DIIHFWV� ��±���� RI� WKH�
SRSXODWLRQ�RI�GHYHORSHG�FRXQWULHV��7KH�GLVHDVH�LV�PRUH�FRPPRQ�LQ�ROGHU�
SHRSOH�� ,Q� WKH�8�6��&9,� LV� RQ� WKH� VHYHQWK� SODFH� LQ� WKH� OLVW� RI� WKH�PRVW�
FRPPRQ�FKURQLF�GLVHDVHV��$LP��7R�FRQVLGHU� WKH�NH\�KLVWRULFDO�VWDJHV�RI�
WKH�GHHS�YHLQ�YDOYHV�GLVFRYHU\�� WR�HYDOXDWH� WKH�SRVVLELOLW\�RI� WKH�XVH�RI�
DUWL¿FLDO�YHQRXV�YDOYHV��0DWHULDOV�DQG�PHWKRGV��2YHUYLHZ�RI�QDWLRQDO�DQG�
IRUHLJQ�OLWHUDWXUH��5HVXOWV��7KH�¿UVW�PHQWLRQ�DERXW�WKH�YHQRXV�YDOYHV�UHIHUV�
WR�������&KDUOHV�(VWLHQQH�IRXQG�WKHP�LQ�KHSDWLF�YHLQV��ODWHU�KH�JDYH�WKHP�
WKH� QDPH� ©DSRSK\VHV�PHPEUDQDUXPª�� ,Q� KLV� RSLQLRQ�� YDOYHV� SUHYHQWHG�
EDFNÀRZ�RI�EORRG��MXVW�OLNH�WKH�KHDUW�YDOYHV���,Q�������.DUO�.ORW]�VXJJHVWHG�
DQ�DVVRFLDWLRQ�EHWZHHQ�WKH�GHFUHDVH�RI�WKH�QXPEHU�RI�YHQRXV�YDOYHV�DQG�
WKH�YDULFRVH�YHLQV��$UWL¿FLDO�YHQRXV�YDOYHV�DUH�DQ�DOWHUQDWLYH�WUHDWPHQW�IRU�
&9,��7KH�¿UVW�VXUJLFDO�WUDQVSODQWDWLRQ�RI�WKH�YHQRXV�YDOYHV�ZDV�SHUIRUPHG�
E\�'H�:HHVH�DQG�1LJXLGDOD� LQ������ �D�GRJ�ZDV� WKH�¿UVW�PRGHO���0DQ\�
PRGHOV�RI�DUWL¿FLDO�YDOYHV�KDYH�EHHQ�WHVWHG�VLQFH������V��7KHVH�RQH���WZR��
�� DQG� WULFXVSLG� YDOYHV�ZHUH�PDGH� IURP� DOORJUDIW�� [HQRJUDIW� RU� V\QWKHWLF�
PDWHULDOV�DQG�WHVWHG�RQ�GRJV��SLJV�DQG�VKHHSV��&XUUHQWO\�DUWL¿FLDO�YDOYHV�
FDQ� EH� LQVWDOOHG� E\� WUDQVGHUPDO� DGPLQLVWUDWLRQ�� 7KH\� DUH� PDGH� IURP�
QLWLQRO� WXEH� WUHDWHG� E\� ODVHU� DQG� KDYH� D� �� FODZV� IRU� VWDELOL]DWLRQ� RI� WKH�
YDOYH�� &RQFOXVLRQ�� 0RGHUQ� PHWKRGV� RI� WUHDWPHQW� RI� &9,� DUH� VWLOO� WRR�
LQYDVLYH�DQG�FDQ�SURYLGH�RQO\�VKRUW�WHUP�UHVXOWV��:H�QHHG�WR�GHYHORS�QHZ�
PRGHOV�RI� LPSODQWDEOH�YDOYHV�DQG�FUHDWH�PLQLPDOO\� LQYDVLYH�PHWKRGV�RI�
DGPLQLVWUDWLRQ�DQG�LQVWDOODWLRQ�

ȼɈɁɆɈɀɇɈɋɌɂ�ɌɊɈɆȻɈɅɂɌɂɑȿɋɄɈɃ�ɌȿɊȺɉɂɂ�ȼ�
Ʌȿɑȿɇɂɂ�ɌɊɈɆȻɈɗɆȻɈɅɂɂ�ɅȿȽɈɑɇɈɃ�ȺɊɌȿɊɂɂ
Ɇ�ȼ��ɒɭɛɟɧɨɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�Ɋ��Ʉɭɡɧɟɰɨɜ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɍɪɨɦɛɨɥɢɬɢɱɟɫɤɚɹ� ɬɟɪɚɩɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ�
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɩɪɨɯɨɞɢɦɨɫɬɢ�
ɚɪɬɟɪɢɚɥɶɧɨɝɨ� ɥɟɝɨɱɧɨɝɨ� ɪɭɫɥɚ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɦɚɫɫɢɜɧɨɣ�
ɬɪɨɦɛɨɷɦɛɨɥɢɟɣ� ɥɟɝɨɱɧɵɯ� ɚɪɬɟɪɢɣ�� Ɉɞɧɚɤɨ� ɩɪɢɦɟɧɟɧɢɟ�
ɮɢɛɪɢɧɨɥɢɬɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɧɟ� ɜɫɟɝɞɚ� ɛɵɜɚɟɬ� ɭɫɩɟɲɧɵɦ�� ɚ� ɜ�
ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɜɵɫɨɤɢɦ� ɪɢɫɤɨɦ� ɤɪɨɜɨɬɟɱɟɧɢɣ��
ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɋɪɚɜɧɢɬɟɥɶɧɚɹ� ɨɰɟɧɤɚ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɬɪɨɦɛɨɥɢɬɢɱɟɫɤɨɣ� ɬɟɪɚɩɢɢ� ɌɗɅȺ� ɬɤɚɧɟɜɵɦ� ɚɤɬɢɜɚɬɨɪɨɦ�
ɩɥɚɡɦɢɧɨɝɟɧɚ� �ɌȺɉ�� ɢ� ɮɢɛɪɢɧɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦ� ɩɪɟɩɚɪɚɬɨɦ�
�Ɏɇɋɉ��� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɛɵɥ� ɜɤɥɸɱɟɧ� ���
ɩɚɰɢɟɧɬ� ɜ� ɜɨɡɪɚɫɬɟ� ɨɬ� ��� ɞɨ� ��� ɥɟɬ�� ɫ� ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɨɣ� ɪɟɧɬɝɟɧ�
ɪɚɞɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɦɟɬɨɞɚɦɢ� ɦɚɫɫɢɜɧɨɣ� ɌɗɅȺ�� Ɍɪɨɦɛɨɥɢɬɢɱɟɫɤɚɹ�
ɬɟɪɚɩɢɹ� ɩɪɟɩɚɪɚɬɚɦɢ� ɌȺɉ� ɩɪɨɜɨɞɢɥɚɫɶ� ��� ɩɚɰɢɟɧɬɭ�� Ɏɇɋɉ�
�ɭɪɨɤɢɧɚɡɚ��±����ɛɨɥɶɧɵɦ��Ɍɪɨɦɛɨɥɢɡɢɫ�ɩɪɨɜɨɞɢɥɢ�ɩɨ�ɫɬɚɧɞɚɪɬɧɵɦ�
ɫɯɟɦɚɦ��Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɫɨɫɬɚɜɢɥɚ�ɨɬ���ɞɨ����ɫɭɬ��ɜ�ɫɪɟɞɧɟɦ�
ɜ� ɝɪɭɩɩɟ� ɌȺɉ� �������� ɫɭɬ�� �������� ɫɭɬ� ɜ� ɝɪɭɩɩɟ� Ɏɇɋɉ� �S!�������
ɢɧɞɟɤɫ�Ɇɢɥɥɟɪɚ�ɫɨɫɬɚɜɢɥ����������ɢ����������ɛɚɥɥɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�
�S!�������Ɋɟɡɭɥɶɬɚɬɵ��ɍ����������ɩɚɰɢɟɧɬɨɜ�ɜ�ɝɪɭɩɩɟ�Ɏɇɋɉ�ɜɵɹɜɥɟɧɨ�

ɩɨɥɧɨɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɫ�ɧɨɪɦɚɥɢɡɚɰɢɟɣ�ɝɟɦɨɞɢɧɚɦɢɤɢ�ɦɚɥɨɝɨ�ɤɪɭɝɚ�
ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ�� ɜ� ɝɪɭɩɩɟ� ɌȺɉ� ɭ� �� �������� �S!������� ɑɚɫɬɢɱɧɨɟ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɢ� ɫɧɢɠɟɧɢɟ� ɫɢɫɬɨɥɢɱɟɫɤɨɝɨ� ɞɚɜɥɟɧɢɹ� ɜ� ɥɟɝɨɱɧɨɣ�
ɚɪɬɟɪɢɢ� ɞɨ� ��±��� ɦɦ� ɪɬ�ɫɬ�� ɧɚɫɬɭɩɢɥɨ� ɜ� ��� �������� ɢ� ��� ��������
ɫɥɭɱɚɹɯ� �S!������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ɇɟɷɮɮɟɤɬɢɜɧɵɣ� ɬɪɨɦɛɨɥɢɡɢɫ�
ɛɵɥ� ɭ� �� ������� ɛɨɥɶɧɵɯ� ɢ� �� �������� �S!������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� ȼɫɟ�
ɫɥɭɱɚɢ� ɛɟɡɭɫɩɟɲɧɨɝɨ� ɬɪɨɦɛɨɥɢɡɢɫɚ� ɩɪɟɩɚɪɚɬɚɦɢ� ɌȺɉ� ɩɪɨɢɡɨɲɥɢ�
ɭ� ɛɨɥɶɧɵɯ� ɫɨ� ɫɪɨɤɨɦ� ɡɚɛɨɥɟɜɚɧɢɹ� ɛɨɥɟɟ� ɧɟɞɟɥɢ�� ȼ� ɝɪɭɩɩɟ� Ɏɇɋɉ�
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ�����������ɫɥɭɱɚɟɜ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɯ�ɨɫɥɨɠɧɟɧɢɣ��ɜ�
��ɢɡ�ɧɢɯ�ɩɨɬɪɟɛɨɜɚɥɨɫɶ�ɩɪɟɤɪɚɬɢɬɶ�ɬɪɨɦɛɨɥɢɡɢɫ��ɜ�ɝɪɭɩɩɟ�ɌȺɉ�±���
���������S ������ɥɢɡɢɫ�ɛɵɥ�ɨɬɦɟɧɟɧ�ɜɨ�ɜɫɟɯ�ɫɥɭɱɚɹɯ��ȼ�ɝɪɭɩɩɟ�ɌȺɉ�
ɥɟɬɚɥɶɧɵɯ� ɢɫɯɨɞɨɜ� ±� �� �������� ɜ� ɝɪɭɩɩɟ�Ɏɇɋɉ� ±� �� ������� �S ������
ȼɵɜɨɞɵ��Ɍɪɨɦɛɨɥɢɬɢɱɟɫɤɚɹ�ɬɟɪɚɩɢɹ�ɫɧɢɠɚɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɫɦɟɪɬɧɨɫɬɶ��
ɧɨ� ɢ� ɪɢɫɤ� ɪɚɡɜɢɬɢɹ� ɩɨɫɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɨɣ� ɝɢɩɟɪɬɟɧɡɢɢ�� ɹɜɥɹɟɬɫɹ�
ɧɚɞɟɠɧɵɦ�ɫɩɨɫɨɛɨɦ�ɭɫɬɪɚɧɟɧɢɹ�ɷɦɛɨɥɢɱɟɫɤɨɣ�ɨɤɤɥɸɡɢɢ�ɥɟɝɨɱɧɨɝɨ�
ɪɭɫɥɚ�� Ʌɟɬɚɥɶɧɨɫɬɶ� ɩɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɬɪɨɦɛɨɥɢɡɢɫɚ� ɧɚɯɨɞɢɬɫɹ� ɜ�
ɩɪɟɞɟɥɚɯ� ��� ɢ� ɧɟ� ɡɚɜɢɫɢɬ� ɨɬ� ɬɢɩɚ� ɩɪɟɩɚɪɚɬɚ�� ɉɪɢ� ɩɪɨɱɢɯ� ɪɚɜɧɵɯ�
ɭɫɥɨɜɢɹɯ�Ɏɇɋɉ� ɩɨɤɚɡɚɥɢ� ɥɭɱɲɢɣ� ɪɟɡɭɥɶɬɚɬ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɌȺɉ��
ɩɪɢ�ɫɨɩɨɫɬɚɜɢɦɨɦ�ɤɨɥɢɱɟɫɬɜɟ�ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɯ�ɨɫɥɨɠɧɟɧɢɣ��ȼ�ɬɨ�ɠɟ�
ɜɪɟɦɹ�ɜ�ɝɪɭɩɩɟ�ɌȺɉ�ɜɫɟ�ɨɧɢ�ɧɨɫɢɥɢ�ɦɚɫɫɢɜɧɵɣ�ɯɚɪɚɤɬɟɪ�

7+(�3266,%,/,7<�2)�7+520%2/<7,&�7+(5$3<�,1�7+(�
75($70(17�2)�38/021$5<�(0%2/,60
0�9��6KXEHQRN
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�5��.X]QHWVRY
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7KURPERO\WLF�WKHUDS\�LV�RQH�RI�WKH�KLJKO\�HIIHFWLYH�PHWKRGV�
RI� SXOPRQDU\� DUWHULDO� SDWHQF\� EHG� LQ� SDWLHQWV� ZLWK� PDVVLYH� SXOPRQDU\�
HPEROLVP��+RZHYHU��WKH�XVH�RI�¿EULQRO\WLF�DJHQWV�DUH�QRW�DOZD\V�VXFFHVVIXO��
DQG� LQ� VRPH� FDVHV� ZLWK� D� KLJK� ULVN� RI� EOHHGLQJ�� $LP�� &RPSDUDWLYH�
HYDOXDWLRQ�RI�WKH�HI¿FDF\�RI�WKURPERO\WLF�WKHUDS\�RI�SXOPRQDU\�HPEROLVP�
WLVVXH� SODVPLQRJHQ� DFWLYDWRU� �W3$�� DQG� )163�� 0DWHULDOV� DQG� PHWKRGV��
7KH�VWXG\�LQFOXGHG����SDWLHQWV�DJHG����WR����\HDUV��ZLWK�YHUL¿HG�;�UD\�
UDGLRORJLFDO� PHWKRGV� PDVVLYH� 3(�� 7KURPERO\WLF� WKHUDS\� ZLWK� W3$� ZDV�
SHUIRUPHG� ��� SDWLHQWV� )163� �XURNLQDVH�� ±� ��� SDWLHQWV�� 7KURPERO\VLV�
ZDV� SHUIRUPHG�E\� VWDQGDUG� VFKHPHV��7KH� GLVHDVH� GXUDWLRQ� UDQJHG� IURP�
�� WR����GD\V�RQ�DYHUDJH� LQ�D�JURXS�RI� W3$�GD\V������������������)163�
GD\�JURXS� �S!������� WKH�0LOOHU� LQGH[�ZDV����������DQG����������SRLQWV�
UHVSHFWLYHO\� �S!������� 5HVXOWV�� ,Q� ��� ������ SDWLHQWV� LQ� JURXS� )163�
VKRZHG� FRPSOHWH� UHFRYHU\�ZLWK� QRUPDOL]DWLRQ� RI� KHPRG\QDPLFV� RI� WKH�
SXOPRQDU\� FLUFXODWLRQ� LQ� WKH� W3$� JURXS� LQ� �� �������� �S!������� 3DUWLDO�
UHFRYHU\�DQG�UHGXFWLRQ�LQ�V\VWROLF�SXOPRQDU\�DUWHU\�SUHVVXUH�RI���±���PP�
+J�RFFXUUHG� LQ���� ��������DQG���� ��������FDVHV� �S!������ UHVSHFWLYHO\��
7KURPERO\VLV�ZDV�LQHIIHFWLYH�LQ�����������DQG���SDWLHQWV����������S!������
UHVSHFWLYHO\��$OO� FDVHV�RI�XQVXFFHVVIXO� WKURPERO\VLV�GUXJV� W3$�RFFXUUHG�
LQ�SDWLHQWV�ZLWK�WKH�GLVHDVH�IRU�D�SHULRG�ORQJHU�WKDQ�D�ZHHN��8QGHU�)163�
UHJLVWHUHG�����������FDVHV�RI�KHPRUUKDJLF�FRPSOLFDWLRQV����RI�WKHP�QHHG�
WR�VWRS�WKURPERO\VLV��W3$�JURXS�±�����������S ������O\VLV�ZDV�DEROLVKHG�
LQ�DOO�FDVHV��8QGHU�W3$�GHDWKV�±����������LQ�WKH�JURXS�)163�±����������
�S ������&RQFOXVLRQ��7KURPERO\WLF� WKHUDS\�� UHGXFLQJ�QRW�RQO\�PRUWDOLW\��
EXW� DOVR� WKH� ULVN� RI� GHYHORSLQJ� SRVWWURPERHPEROLF� K\SHUWHQVLRQ�� LV� D�
UHOLDEOH�ZD\�WR�HOLPLQDWH�HPEROLF�RFFOXVLRQ�RI�SXOPRQDU\�EHG��0RUWDOLW\�
GXULQJ� WKURPERO\VLV� LV�EHWZHHQ����DQG�GRHV�QRW�GHSHQG�RQ� WKH� W\SH�RI�
GUXJ��&HWHULV�SDULEXV�)163�VKRZHG�WKH�EHVW�UHVXOW�FRPSDUHG�ZLWK�W3$�DW�D�
FRPSDUDEOH�DPRXQW�RI�EOHHGLQJ�FRPSOLFDWLRQV��$W�WKH�VDPH�WLPH�WKH�JURXS�
7$3�WKH\�ZRUH�PDVVLYH�FKDUDFWHU�

ɉɊɂɆȿɇȿɇɂȿ�ɄɂɇȿɁɂɈɌȿɃɉɂɊɈȼȺɇɂə�ȾɅə�
ɋɇɂɀȿɇɂə�ɈɌȿɄɈȼ�ɉɊɂ�ȼȺɊɂɄɈɁɇɈɆ�ɊȺɋɒɂɊȿɇɂɂ�
ȼȿɇ�ɇɂɀɇɂɏ�ɄɈɇȿɑɇɈɋɌȿɃ
ɋ�ɘ��Ⱥɧɞɪɟɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ⱥ�Ȼ��Ⱥɤɚɧɨɜ
Ɇɟɞɢɰɢɧɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�Ⱥɫɬɚɧɚ��Ⱥɫɬɚɧɚ��Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɜɚɪɢɤɨɡɧɨɣ� ɛɨɥɟɡɧɢ� ɧɟɨɛɵɱɚɣɧɨ�
ɲɢɪɨɤɚɹ�� ɉɨ� ɞɚɧɧɵɦ� ɪɚɡɧɵɯ� ɚɜɬɨɪɨɜ�� ɜ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɫɬɟɩɟɧɢ�
ɜɵɪɚɠɟɧɧɨɫɬɢ�ɟɟ�ɩɪɢɡɧɚɤɢ�ɢɦɟɸɬ�ɞɨ�����ɠɟɧɳɢɧ�ɢ�ɞɨ�����ɦɭɠɱɢɧ�
ɢɡ� ɱɢɫɥɚ� ɠɢɬɟɥɟɣ� ɪɚɡɜɢɬɵɯ� ɫɬɪɚɧ�� Ɉɬɟɤ� ɤɨɧɟɱɧɨɫɬɟɣ�� ɤɚɤ� ɨɞɢɧ� ɢɡ�
ɩɪɟɜɚɥɢɪɭɸɳɢɯ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ�� ɹɜɥɹɟɬɫɹ� ɧɟɩɪɟɦɟɧɧɵɦ�
ɫɩɭɬɧɢɤɨɦ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɢ��Ʌɟɱɟɧɢɟ�ɨɬɟɤɨɜ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��
ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ� ɥɢɦɮɚɬɢɱɟɫɤɨɝɨ� ɞɪɟɧɚɠɚ�� ±�
ɨɞɧɚ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɫɥɨɠɧɵɯ� ɩɪɨɛɥɟɦ�� ɫɬɨɹɳɢɯ� ɩɟɪɟɞ� ɫɨɜɪɟɦɟɧɧɨɣ�
ɦɟɞɢɰɢɧɨɣ��ȿɫɥɢ�ɭɱɟɫɬɶ�� ɱɬɨ� ɡɚɛɨɥɟɜɚɧɢɸ�ɩɨɞɜɟɪɠɟɧɵ�ɜ� ɨɫɧɨɜɧɨɦ�
ɥɢɰɚ� ɦɨɥɨɞɨɝɨ� ɢ� ɡɪɟɥɨɝɨ�� ɧɚɢɛɨɥɟɟ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɬɨ�
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ɩɪɨɛɥɟɦɚ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɷɬɢɯ�ɛɨɥɶɧɵɯ�ɩɪɢɨɛɪɟɬɚɟɬ�ɧɟ�ɬɨɥɶɤɨ�ɜɚɠɧɨɟ�
ɦɟɞɢɰɢɧɫɤɨɟ�� ɧɨ� ɢ� ɫɨɰɢɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ��ȼɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ�
ɤɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɹ� �ɬɟɪɚɩɢɹ� ɫ� ɧɚɥɨɠɟɧɢɟɦ� ɬɟɣɩɨɜ�� ɩɪɢ� ɞɚɧɧɨɣ�
ɧɨɡɨɥɨɝɢɱɟɫɤɨɣ� ɮɨɪɦɟ� ɬɚɤɠɟ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɦɟɬɨɦ� ɞɢɫɤɭɫɫɢɣ�� ȼ�
Ɋɟɫɩɭɛɥɢɤɟ� Ʉɚɡɚɯɫɬɚɧ� ɤɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɟ� ɩɨɤɚ� ɧɟ� ɹɜɥɹɟɬɫɹ�
ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɦ� ɦɟɬɨɞɨɦ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɨɬɟɤɨɜ� ɤɨɧɟɱɧɨɫɬɟɣ��
ɬɚɤ� ɤɚɤ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɞɨɤɚɡɚɬɟɥɶɫɬɜ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɞɪɟɧɚɠɧɨɝɨ�
ɷɮɮɟɤɬɚ� ɩɪɢ� ɧɚɥɨɠɟɧɢɢ� ɬɟɣɩɨɜ�� ɇɚɲɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɹɜɥɹɟɬɫɹ�
ɩɨɩɵɬɤɨɣ� ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ� ɞɚɧɧɨɝɨ� ɷɮɮɟɤɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɢɬɶ� ɫɩɨɫɨɛɧɨɫɬɶ� ɤɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɹ� ɫɧɢɠɚɬɶ� ɜɵɪɚɠɟɧɧɨɫɬɶ�
ɨɬɟɤɨɜ�ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɭ� ɛɨɥɶɧɵɯ� ɫ� ɜɚɪɢɤɨɡɧɵɦ�ɪɚɫɲɢɪɟɧɢɟɦ�
ɜɟɧ�ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɬɟɱɟɧɢɟ����ɫɭɬ�ɩɨɞ�
ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɢɫɶ����ɠɟɧɳɢɧɵ�ɜɨɥɨɧɬɟɪɚ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ�
���ɥɟɬ�ɫ�ɜɟɪɢɮɢɰɢɪɨɜɚɧɧɵɦ�ɞɢɚɝɧɨɡɨɦ�©ɜɚɪɢɤɨɡɧɨɟ�ɪɚɫɲɢɪɟɧɢɟ�ɜɟɧ�
ɧɢɠɧɢɯ�ɤɨɧɟɱɧɨɫɬɟɣª��ɂɫɩɵɬɭɟɦɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��
ɝɪɭɩɩɚ� �� ±� ɩɪɢɦɟɧɟɧɢɟ� ɤɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɹ� ���� ɱɟɥɨɜɟɤ��� ɝɪɭɩɩɚ�
�� ±� ɤɨɧɬɪɨɥɶ� ���� ɱɟɥɨɜɟɤ���Ʉɨɧɬɪɨɥɶɧɨɟ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɟɠɟɞɧɟɜɧɨ�ɩɨɫɪɟɞɫɬɜɨɦ�ɨɫɦɨɬɪɚ��ɩɚɥɶɩɚɰɢɢ��ɢɡɦɟɪɟɧɢɹ�ɨɤɪɭɠɧɨɫɬɢ�
ɝɨɥɟɧɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ɂɚ� ɜɪɟɦɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɨɬɦɟɱɟɧɨ�� ɱɬɨ� ɭ�
ɜɨɥɨɧɬɟɪɨɜ�ɝɪɭɩɩɵ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɤɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɹ�ɟɠɟɞɧɟɜɧɨ�
ɨɬɟɤɢ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ� ɛɵɥɢ� ɦɟɧɟɟ� ɜɵɪɚɠɟɧɵ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ�
ɤɨɧɬɪɨɥɹ��ȼɵɜɨɞɵ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɩɪɢɦɟɧɟɧɢɟ�ɤɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɹ�
ɩɪɢɜɨɞɢɬ� ɤ� ɤɥɢɧɢɱɟɫɤɢ� ɪɟɝɢɫɬɪɢɪɭɟɦɨɦɭ� ɭɥɭɱɲɟɧɢɸ� ɫɪɟɞɢ�
ɜɨɥɨɧɬɟɪɨɜ� ɩɨ� ɤɪɢɬɟɪɢɹɦ� ɧɚɛɥɸɞɟɧɢɹ� ɜ� ɧɚɲɟɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɝɪɭɩɩɨɣ� ɤɨɧɬɪɨɥɹ�� Ʉɢɧɟɡɢɨɬɟɣɩɢɪɨɜɚɧɢɟ� ɹɜɥɹɟɬɫɹ�
ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ�� ɩɪɢɦɟɧɹɟɦɵɦ�
ɧɚɪɭɠɧɨ�ɢ�ɦɟɫɬɧɨ�ɛɟɡ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ� ɨɪɝɚɧɢɡɦ��ɉɨ�
ɷɬɨɣ�ɩɪɢɱɢɧɟ�ɞɚɧɧɵɣ�ɦɟɬɨɞ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɩɟɪɫɩɟɤɬɢɜɟ�ɤɚɤ�
ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ� ɬɟɪɚɩɢɸ� ɜ� ɥɟɱɟɧɢɢ� ɜɚɪɢɤɨɡɧɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɜɟɧ�
ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ��Ɉɬɦɟɱɚɟɦ�� ɱɬɨ� ɞɚɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɹɜɥɹɟɬɫɹ�
ɧɚɱɚɥɶɧɵɦ� ɢ� ɬɪɟɛɭɟɬ� ɪɚɫɲɢɪɟɧɢɹ� ɢɡɵɫɤɚɧɢɣ�� ɨɫɨɛɟɧɧɨ� ɜ� ɨɰɟɧɤɟ�
ɦɟɬɨɞɚ�ɧɚ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�
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,QWURGXFWLRQ��3UHYDOHQFH�RI�YDULFRVH�GLVHDVH�XQXVXDOO\�EURDG��$FFRUGLQJ�
WR�GLIIHUHQW�DXWKRUV��LQ�YDU\LQJ�GHJUHHV�RI�VHYHULW\�RI�LWV�V\PSWRPV�KDYH�XS�
WR�����RI�ZRPHQ�DQG�����RI�PHQ�IURP�DPRQJ�WKH�UHVLGHQWV�RI�GHYHORSHG�
FRXQWULHV��6ZHOOLQJ�RI�WKH�H[WUHPLWLHV��DV�RQH�RI�WKH�SUHYDOHQW�FOLQLFDO�VLJQV�
LV�DQ�LQGLVSHQVDEOH�FRPSDQLRQ�RI�WKLV�SDWKRORJ\��7UHDWPHQW�RI�HGHPD�RI�WKH�
ORZHU�H[WUHPLWLHV�FDXVHG�E\�IDLOXUH�RI�O\PSKDWLF�GUDLQDJH�±�RQH�RI�WKH�PRVW�
GLI¿FXOW�FKDOOHQJHV�IDFLQJ�PRGHUQ�PHGLFLQH��,I�ZH�FRQVLGHU�WKDW�WKH�GLVHDVH�
LV�PDLQO\�H[SRVHG�IDFH�RI�\RXQJ�DQG�PDWXUH��PRVW�ZRUNLQJ�DJH�SRSXODWLRQ��
WKH�SUREOHP�RI�UHKDELOLWDWLRQ�RI�WKHVH�SDWLHQWV�EHFRPHV�LPSRUWDQW�QRW�RQO\�
PHGLFDO�EXW�DOVR�VRFLDO�YDOXH��$ELOLW\� WR�DSSO\�RI�NLQHVLRWDSLQJ��WKHUDS\�
RYHUOD\� WDSH�� IRU� WKLV� QRVRORJLFDO� IRUP� LV� DOVR� VXEMHFW� WR� GHEDWH�� ,Q� WKH�
5HSXEOLF� RI�.D]DNKVWDQ�NLQHVLRWDSLQJ� LV� QRW� \HW� FHUWL¿HG�E\�SUHYHQWLQJ�
VZHOOLQJ�RI�H[WUHPLWLHV��DV�LQVXI¿FLHQW�HYLGHQFH�RI�WKH�HIIHFWLYHQHVV�RI�WKH�
GUDLQDJH�HIIHFW�ZKHQ�DSSOLHG�WDSHV��2XU�VWXG\�LV�DQ�DWWHPSW�WR�SURYH�WKLV�
HIIHFW��$LP��([SORUH�WKH�DELOLW\�RI�NLQHVLRWDSLQJ�WR�UHGXFH�WKH�VHYHULW\�RI�
HGHPD�RI�WKH�ORZHU�H[WUHPLWLHV�LQ�SDWLHQWV�ZLWK�YDULFRVH�YHLQV�RI�WKH�ORZHU�
H[WUHPLWLHV�� 0DWHULDOV� DQG� PHWKRGV��:LWKLQ� ��� GD\V� XQGHU� REVHUYDWLRQ�
WKHUH�ZHUH����IHPDOH�YROXQWHHUV�DJHG����WR����\HDUV�ZLWK�D�GLDJQRVLV�RI�
WKH�©YDULFRVH�YHLQV�RI�WKH�ORZHU�H[WUHPLWLHVª��6WXGLHG�ZHUH�GLYLGHG�LQWR�
WZR� JURXSV�� JURXS� QXPEHU� �� ±� XVH� RI� NLQHVLRWDSLQJ� ���� SHRSOH�� JURXS�
QXPEHU���±�FRQWURO��Q �����)ROORZ�XS�H[DPLQDWLRQ�ZDV�SHUIRUPHG�GDLO\�
E\� LQVSHFWLRQ�� SDOSDWLRQ��PHDVXULQJ� WKH� FLUFXPIHUHQFH�RI� WKH� ORZHU� OHJ��
5HVXOWV��'XULQJ� WKH�VWXG\�� LW�ZDV�QRWHG� WKDW�D�JURXS�RI�YROXQWHHUV�XVLQJ�
RI�NLQHVLRWDSLQJ�GDLO\�ORZHU�H[WUHPLW\�HGHPD�ZHUH�OHVV�SURQRXQFHG�WKDQ�
LQ�WKH�FRQWURO�JURXS��&RQFOXVLRQ��7KXV��WKH�XVH�RI�NLQHVLRWDSLQJ�OHDGV�WR�
FOLQLFDOO\�GHWHFWDEOH�LPSURYHPHQW�RI�YROXQWHHUV�FULWHULD�REVHUYDWLRQ�LQ�RXU�
VWXG\�FRPSDUHG�ZLWK�WKH�FRQWURO�JURXS��.LQHVLRWDSLQJ�SK\VLFDO�WKHUDS\�LV�
D�SURPLVLQJ�WHFKQLTXH�WKDW�LV�XVHG�WRSLFDOO\�DQG�ORFDOO\��ZLWKRXW�VLJQL¿FDQW�
HIIHFWV�RQ�WKH�ERG\��)RU�WKLV�UHDVRQ��WKLV�PHWKRG�FDQ�EH�FRQVLGHUHG�LQ�WKH�
IXWXUH�DV�VXSSRUWLYH�WKHUDS\�LQ�WKH�WUHDWPHQW�RI�YDULFRVH�YHLQV�RI�WKH�ORZHU�
H[WUHPLWLHV��1RWH�WKDW�WKLV�VWXG\�LV�DQ�LQLWLDO�DQG�UHTXLUHV�JUHDWHU�UHVHDUFK��
HVSHFLDOO\�LQ�WKH�DVVHVVPHQW�PHWKRG�RQ�HI¿FDF\�DQG�VDIHW\�

ɈɌȾȺɅȿɇɇɕȿ�ɊȿɁɍɅɖɌȺɌɕ�ɂɆɉɅȺɇɌȺɐɂɂ�
ɍȾȺɅəȿɆɕɏ�ɄȺȼȺ�ɎɂɅɖɌɊɈȼ��ȺɇȺɅɂɁ�ɈɋɅɈɀɇȿɇɂɃ�
ɂ�ɉȿɊɋɉȿɄɌɂȼȺ�ɊȺɁȼɂɌɂə
Ⱦ�ȼ��ȼɨɪɨɧɨɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��Ɇ�Ⱥ��Ȼɚɪɡɚɟɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɟɞɟɧɢɟ�� Ɍɪɨɦɛɨɷɦɛɨɥɢɹ� ɥɟɝɨɱɧɨɣ� ɚɪɬɟɪɢɢ� �ɌɗɅȺ�� ±� ɧɚɢɛɨɥɟɟ�
ɬɹɠɟɥɨɟ� ɨɫɥɨɠɧɟɧɢɟ� ɜɟɧɨɡɧɵɯ� ɬɪɨɦɛɨɡɨɜ�� Ɉɧɚ� ɹɜɥɹɟɬɫɹ� ɬɪɟɬɶɟɣ��
ɩɨɫɥɟ� ɢɧɮɚɪɤɬɚ� ɦɢɨɤɚɪɞɚ� ɢ� ɢɧɫɭɥɶɬɚ�� ɩɪɢɱɢɧɨɣ� ɜɧɟɡɚɩɧɨɣ� ɫɦɟɪɬɢ�
ɛɨɥɶɧɵɯ�� Ɉɤɨɥɨ� ���� ɩɚɰɢɟɧɬɨɜ� ɫ� ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɨɣ� ɥɟɝɨɱɧɨɣ�
ɷɦɛɨɥɢɟɣ� ɩɨɝɢɛɚɸɬ� ɜ� ɬɟɱɟɧɢɟ� ɨɞɧɨɝɨ� ɱɚɫɚ� ɫ� ɦɨɦɟɧɬɚ� ɩɪɨɹɜɥɟɧɢɹ�
ɫɢɦɩɬɨɦɨɜ�� Ⱦɨ� ���� ɛɨɥɶɧɵɯ� ɭɦɢɪɚɸɬ� ɜ� ɬɟɱɟɧɢɟ� �� ɦɟɫɹɰɟɜ� ɩɨɫɥɟ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɌɗɅȺ�ɨɬ� ɟɟ� ɪɟɰɢɞɢɜɨɜ��ȼ�ɛɥɢɠɚɣɲɢɟ��� ɝɨɞɚ�ɭ� ����
ɥɢɰ�� ɩɟɪɟɧɟɫɲɢɯ� ɥɟɝɨɱɧɭɸ� ɷɦɛɨɥɢɸ�� ɪɚɡɜɢɜɚɟɬɫɹ� ɯɪɨɧɢɱɟɫɤɚɹ�
ɩɨɫɬɷɦɛɨɥɢɱɟɫɤɚɹ� ɥɟɝɨɱɧɚɹ� ɝɢɩɟɪɬɟɧɡɢɹ� �ɏɉɅȽ��� ɜɨɩɪɟɤɢ�
ɫɨɜɪɟɦɟɧɧɨɦɭ� ɥɟɱɟɧɢɸ�� ɇɚɢɛɨɥɟɟ� ɱɚɫɬɨ� ɩɪɢɱɢɧɨɣ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�
ɌɗɅȺ� ɫɥɭɠɚɬ� ɬɪɨɦɛɨɡɵ� ɝɥɭɛɨɤɢɯ� ɜɟɧ� ɧɢɠɧɢɯ� ɤɨɧɟɱɧɨɫɬɟɣ��
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟɫɹ� ɩɪɨɤɫɢɦɚɥɶɧɟɟ� ɩɨɞɤɨɥɟɧɧɨɣ� ɜɟɧɵ�� ɋɪɟɞɢ�
ɦɟɪ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ� ɌɗɅȺ� ɜɚɠɧɭɸ� ɪɨɥɶ� ɢɝɪɚɸɬ� ɦɟɬɨɞɵ�
ɷɧɞɨɜɚɫɤɭɥɹɪɧɨɣ� ɯɢɪɭɪɝɢɢ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɩɨɫɬɚɧɨɜɤɚ� ɮɢɥɶɬɪɨɜ�
ɧɢɠɧɟɣ� ɩɨɥɨɣ� ɜɟɧɵ� �ɇɉȼ��� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɜɨɡɦɨɠɧɵɯ�ɨɫɥɨɠɧɟɧɢɣ�ɩɪɢ�ɩɨɫɬɚɧɨɜɤɟ�ɭɞɚɥɹɟɦɵɯ�ɢ�ɫɴɟɦɧɵɯ�ɤɚɜɚ�
ɮɢɥɶɬɪɨɜ� �ɄɎ���Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ� ɜɵɩɨɥɧɟɧɨ� ɧɚ�
ɤɚɮɟɞɪɟ� ɯɢɪɭɪɝɢɱɟɫɤɢɯ� ɛɨɥɟɡɧɟɣ�ʋ� �� ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɚ�
ɊɇɂɆɍ� ɢɦ�� ɇ�ɂ�� ɉɢɪɨɝɨɜɚ�� ɤɥɢɧɢɱɟɫɤɨɣ� ɛɚɡɨɣ� ɤɨɬɨɪɨɣ� ɹɜɥɹɟɬɫɹ�
ȽɄȻ�ʋ�����Ɉɬɞɚɥɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�ɢɦɩɥɚɧɬɚɰɢɢ� ɫɴɟɦɧɵɯ�ɦɨɞɟɥɟɣ�
ɤɚɜɚ�ɮɢɥɶɬɪɨɜ�ɩɪɨɫɥɟɠɟɧɵ�ɭ�����ɩɚɰɢɟɧɬɨɜ�ɜ�ɫɪɨɤɢ�ɨɬ���ɦɟɫɹɰɚ�ɞɨ�
��ɥɟɬ��ɦɭɠɱɢɧ�±�����ɠɟɧɳɢɧ�±�����ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ��Ⱦɚɧɧɵɟ�
ɩɚɰɢɟɧɬɵ�ɪɚɡɞɟɥɢɥɢɫɶ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɨɧɫɬɪɭɤɰɢɢ�ɄɎ�����ɝɪɭɩɩɚ�
ɩɚɰɢɟɧɬɨɜ�ɫ�ɄɎ�ɫ�ɨɞɧɢɦ�ɭɪɨɜɧɟɦ�ɮɢɤɫɚɰɢɢ�ɜ�ɇɉȼ�ɮɨɪɦɵ�©ɡɨɧɬɢɤª�
���� ɱɟɥɨɜɟɤ��� ��� ɝɪɭɩɩɚ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɄɎ� ©2SW(DVHª� ɞɜɭɯɤɨɪɡɢɧɧɚɹ�
ɫɢɫɬɟɦɚ� ɫ� ɞɜɭɦɹ� ɭɪɨɜɧɹɦɢ� ɮɢɤɫɚɰɢɢ� ɜ� ɇɉȼ� ���� ɱɟɥɨɜɟɤɚ��� ȼɫɟɦ�
ɩɚɰɢɟɧɬɚɦ�ɄɎ�ɛɵɥɢ�ɢɦɩɥɚɧɬɢɪɨɜɚɧɵ�ɩɨ�ɩɨɜɨɞɭ�ɢɥɟɨɮɟɦɨɪɚɥɶɧɨɝɨ�
ɮɥɟɛɨɬɪɨɦɛɨɡɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɗɦɛɨɥɢɹ� ɜ� ɤɚɜɚ�ɮɢɥɶɬɪ� ɜ� ɩɪɨɦɟɠɭɬɤɟ�
ɜɪɟɦɟɧɢ�ɨɬ���ɦɟɫɹɰɟɜ�ɞɨ���ɥɟɬ�ɜɟɪɢɮɢɰɢɪɨɜɚɧɚ�ɭ������������ɩɚɰɢɟɧɬɨɜ��
ɢɡ�ɤɨɬɨɪɵɯ�ɭ���ɜɵɹɜɥɟɧɵ�ɬɪɨɦɛɨɮɢɥɢɱɟɫɤɢɟ�ɧɚɪɭɲɟɧɢɹ��ɭ���ɩɚɰɢɟɧɬɨɜ�
ɜ�ɚɧɚɦɧɟɡɟ�±�ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ��ɉɪɢ�ɢɡɭɱɟɧɢɢ�ɜɟɪɨɹɬɧɵɯ�
ɩɪɢɱɢɧ� ɷɦɛɨɥɢɢ� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�� ɱɬɨ� ɬɢɩ� ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɝɨ�
ɤɚɜɚ�ɮɢɥɶɬɪɚ� ɧɟ� ɜɥɢɹɥ� ɧɚ� ɞɚɧɧɨɟ� ɨɫɥɨɠɧɟɧɢɟ�� ɤɨɬɨɪɨɟ�� ɩɨ� ɧɚɲɢɦ�
ɧɚɛɥɸɞɟɧɢɹɦ�� ɹɜɥɹɟɬɫɹ� ɫɥɟɞɫɬɜɢɟɦ� ɪɟɰɢɞɢɜɚ� ɩɟɪɢɮɟɪɢɱɟɫɤɨɝɨ�
ɮɥɟɛɨɬɪɨɦɛɨɡɚ�ɧɚ�ɮɨɧɟ�ɧɟɚɞɟɤɜɚɬɧɨɣ�ɚɧɬɢɤɨɚɝɭɥɹɧɬɧɨɣ�ɬɟɪɚɩɢɢ��ɍ�
�� ������� ɩɚɰɢɟɧɬɨɜ� ɩɪɢ� ɩɨɜɬɨɪɧɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɢ� ɜɟɪɢɮɢɰɢɪɨɜɚɧɵ�
ɩɪɢɡɧɚɤɢ�ɪɟɤɚɧɚɥɢɡɚɰɢɢ�ɬɪɨɦɛɚ�ɜ�ɩɟɪɢɤɚɜɚɥɶɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ��ɍ����
��������ɩɚɰɢɟɧɬɨɜ�ɪɚɡɜɢɥɫɹ�ɬɹɠɟɥɵɣ�ɫɢɧɞɪɨɦ�ɯɪɨɧɢɱɟɫɤɨɣ�ɨɤɤɥɸɡɢɢ�
ɇɉȼ� �ɬɨɬɚɥɶɧɚɹ� ɡɚɤɭɩɨɪɤɚ� ɇɉȼ�� ɞɜɭɫɬɨɪɨɧɧɢɣ� ɢɥɢɨɮɟɦɨɪɚɥɶɧɵɣ�
ɮɥɟɛɨɬɪɨɦɛɨɡ�� ɪɚɡɜɢɬɢɟ� ɬɹɠɟɥɨɣ� ɏȼɇ��� ɍ� �� ɩɚɰɢɟɧɬɨɜ� ������� ɩɪɢ�
ɍɁȾɋ� ɇɉȼ� ɜɵɹɜɥɟɧɨ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɬɪɨɦɛɨɬɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ�
ɜɵɲɟ�ɭɪɨɜɧɹ�ɤɚɜɚ�ɮɢɥɶɬɪɚ��ɍ������������ɩɚɰɢɟɧɬɨɜ�ɜ�ɫɪɨɤɢ�ɨɬ���ɦɟɫ�
ɞɨ� �� ɥɟɬ� ɩɨɫɥɟ� ɢɦɩɥɚɧɬɚɰɢɢ� ɤɚɜɚ�ɮɢɥɶɬɪɨɜ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�ɍɁȾɋ�
ɜɵɹɜɥɟɧɚ�ɯɪɨɧɢɱɟɫɤɚɹ�ɨɤɤɥɸɡɢɹ�ɇɉȼ��Ɍɨɬɚɥɶɧɚɹ�ɨɤɤɥɸɡɢɹ�ɇɉȼ��ɤɚɤ�
ɪɟɡɭɥɶɬɚɬ� ɧɟɫɤɨɥɶɤɢɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɪɚɡɜɢɥɚɫɶ� ɜ� ��� ɫɥɭɱɚɹɯ� ��������
ɢ� ɹɜɢɥɚɫɶ� ɫɥɟɞɫɬɜɢɟɦ� ɷɦɛɨɥɢɢ� ɜ� ɤɚɜɚ�ɮɢɥɶɬɪ�� ɛɵɥɚ� ɨɛɭɫɥɨɜɥɟɧɚ�
ɪɟɬɪɨɦɛɨɡɨɦ� ɢ� ɧɟ� ɛɵɥɚ� ɫɜɹɡɚɧɚ� ɫ� ɬɢɩɨɦ� ɢɦɩɥɚɧɬɢɪɨɜɚɧɧɨɝɨ�
ɭɫɬɪɨɣɫɬɜɚ��ɍɫɥɨɜɢɟ�ɭɞɚɥɟɧɢɹ�ɤɚɜɚ�ɮɢɥɶɬɪɚ�ɩɨɥɭɱɟɧɨ�ɭ����ɩɚɰɢɟɧɬɨɜ�
�������� ɜ� ɜɨɡɪɚɫɬɟ�ɨɬ� ���ɞɨ����ɥɟɬ��ɋɪɨɤ�ɩɨɫɬɚɧɨɜɤɢ�±� ɨɬ� ���ɞɨ����
ɞɧɟɣ�� ȼɵɜɨɞɵ��ɉɪɨɞɨɥɠɢɬɟɥɶɧɚɹ� ɢɦɩɥɚɧɬɚɰɢɹ� ɤɚɜɚ�ɮɢɥɶɬɪɚ� ɦɨɠɟɬ�
ɩɪɢɜɨɞɢɬɶ� ɤ� ɬɚɤɢɦ� ɨɫɥɨɠɧɟɧɢɹɦ�� ɤɚɤ� ɷɦɛɨɥɢɹ� ɜ� ɤɚɜɚ�ɮɢɥɶɬɪ��
ɯɪɨɧɢɱɟɫɤɚɹ� ɨɤɤɥɸɡɢɹ� ɧɢɠɧɟɣ� ɩɨɥɨɣ� ɜɟɧɵ�� ɩɟɪɮɨɪɚɰɢɹ� ɫɬɟɧɤɢ�
ɧɢɠɧɟɣ� ɩɨɥɨɣ� ɜɟɧɵ�� ɬɨɬɚɥɶɧɚɹ� ɨɤɤɥɸɡɢɹ� ɧɢɠɧɟɣ� ɩɨɥɨɣ� ɜɟɧɵ��
ɂɦɩɥɚɧɬɚɰɢɹ� ɭɞɚɥɹɟɦɵɯ� ɤɚɜɚ�ɮɢɥɶɬɪɨɜ�� ɩɨ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�
ɞɚɧɧɵɦ�� ɩɨɤɚɡɵɜɚɟɬ� ɧɢɡɤɢɣ� ɭɪɨɜɟɧɶ� ɪɚɡɜɢɬɢɹ� ɬɪɨɦɛɨɷɦɛɨɥɢɢ�
ɥɟɝɨɱɧɨɣ�ɚɪɬɟɪɢɢ�ɢ�ɨɫɥɨɠɧɟɧɢɣ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɤɨɧɫɬɪɭɤɰɢɟɣ�ɮɢɥɶɬɪɨɜ��
ɍɞɚɥɟɧɢɟ� ɤɚɜɚ�ɮɢɥɶɬɪɨɜ� ɩɪɨɬɟɤɚɥɨ� ɛɟɡ� ɨɫɥɨɠɧɟɧɢɣ� ɩɪɚɤɬɢɱɟɫɤɢ�
ɭ� ɜɫɟɯ� ɝɪɭɩɩ� ɩɚɰɢɟɧɬɨɜ�� ɋɴɟɦɧɵɟ� ɤɚɜɚ�ɮɢɥɶɬɪɵ� ɹɜɥɹɸɬɫɹ�
ɚɥɶɬɟɪɧɚɬɢɜɨɣ� ɩɨɫɬɨɹɧɧɵɦ� ɛɥɚɝɨɞɚɪɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɯ� ɭɞɚɥɟɧɢɹ��
ɬɚɤɠɟ�ɩɨ�ɩɨɤɚɡɚɧɢɹɦ�ɨɧɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɨɫɬɚɜɥɟɧɵ�ɧɚ�ɞɥɢɬɟɥɶɧɵɣ�ɫɪɨɤ�
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,QWURGXFWLRQ��3XOPRQDU\�HPEROLVP��3(��±� WKH�PRVW�VHYHUH�FRPSOLFDWLRQ�
RI�YHQRXV�WKURPERVLV��,W�LV�WKH�WKLUG�DIWHU�P\RFDUGLDO�LQIDUFWLRQ�DQG�VWURNH�
FDXVH� RI� VXGGHQ� GHDWK� LQ� SDWLHQWV��$SSUR[LPDWHO\� ����RI� SDWLHQWV�ZLWK�
V\PSWRPDWLF�SXOPRQDU\�HPEROLVP�GLH�ZLWKLQ�RQH�KRXU�IURP�WKH�RQVHW�RI�
V\PSWRPV��8S�WR�����RI�SDWLHQWV�GLH�ZLWKLQ���PRQWKV�DIWHU�WKH�RQVHW�RI�
SXOPRQDU\�HPEROLVP�IURP�LWV�UHFXUUHQFH��,Q� WKH�QH[W���\HDUV� LQ�����RI�
SHUVRQV�ZKR�KDYH�VXIIHUHG�D�SXOPRQDU\�HPEROLVP��SRVW�HPEROLF�GHYHORS�
FKURQLF�SXOPRQDU\�K\SHUWHQVLRQ��+3/*���FRQWUDU\�WR�PRGHUQ�WUHDWPHQW��
7KH�PRVW�FRPPRQ�FDXVH�RI�SXOPRQDU\�HPEROLVP�LV�GHHS�YHLQ�WKURPERVLV�
RI�WKH�ORZHU�OLPEV��H[WHQGLQJ�SUR[LPDO�SRSOLWHDO�YHLQ��$PRQJ�WKH�PHDVXUHV�
RI�SUHYHQWLRQ�DQG�WUHDWPHQW�RI�SXOPRQDU\�HPEROLVP�DUH�LPSRUWDQW�D�PHWKRG�
RI�HQGRYDVFXODU�VXUJHU\��LQ�SDUWLFXODU�VHWWLQJ�¿OWHUV�WKH�LQIHULRU�YHQD�FDYD�
�,9&���7KH�SXUSRVH�RI�WKH�VWXG\��,QYHVWLJDWLRQ�RI�SRVVLEOH�FRPSOLFDWLRQV�
ZKHQ� VHWWLQJ� UHPRYHG� DQG� UHPRYDEOH� YHQD� FDYD� ¿OWHUV� �&)���0DWHULDOV�
DQG�PHWKRGV��7KH�VWXG\�ZDV�SHUIRUPHG�DW�WKH�FOLQLF�RI�WKH�GHSDUWPHQW�RI�
VXUJLFDO�GLVHDVHV�ʋ���3�)�51,08�&LW\�&OLQLFDO�+RVSLWDO�ʋ����/RQJ�WHUP�
UHVXOWV�RI�LPSODQWDWLRQ�PRGHOV�UHPRYDEOH�YHQD�FDYD�¿OWHUV�ZHUH�HYDOXDWHG�
LQ�����SDWLHQWV�LQ�WKH�SHULRG�IURP���PRQWK�WR���\HDUV�����PHQ�����ZRPHQ��
EHWZHHQ�WKH�DJHV�RI����WR����\HDUV��7KHVH�SDWLHQWV�ZHUH�GLYLGHG�DFFRUGLQJ�
WR�WKH�&)�GHVLJQ�����D�JURXS�RI�&)�SDWLHQWV�ZLWK�RQH�OHYHO�RI�¿[DWLRQ�LQ�
WKH�1,3�IRUP�©XPEUHOODª����������D�JURXS�RI�SDWLHQWV�ZLWK�&)�©2SW(DVHª�
WZR�EDVNHW�V\VWHP�ZLWK�WZR�OHYHOV�RI�¿[DWLRQ�LQ�WKH�,9&�����SHRSOH���$OO�
SDWLHQWV� ZHUH� LPSODQWHG�ZLWK� &)� RYHU� LOHRIHPRUDO� WKURPERVLV�� 5HVXOWV��
(PEROLVP� LQ� FDYD� ¿OWHU� LQ� WKH� WLPH� LQWHUYDO� IURP� ��PRQWKV� WR� �� \HDUV��
YHUL¿HG� LQ������������SDWLHQWV��2XW�RI�ZKLFK��� LGHQWL¿HG�WKURPERSKLOLD�
GLVRUGHUV��DQG���SDWLHQWV�KDG�D�KLVWRU\�±�FDQFHU��,Q�WKH�VWXG\�RI�WKH�OLNHO\�
FDXVHV�RI�HPEROLVP�ZDV�IRXQG�WKDW�WKH�W\SH�RI�LPSODQWHG�YHQD�FDYD�¿OWHU�
LV�QRW�DIIHFWHG�E\�WKLV�FRPSOLFDWLRQ��ZKLFK�DFFRUGLQJ�WR�RXU�REVHUYDWLRQV�
LV�D�FRQVHTXHQFH�RI�UHODSVH�SHULSKHUDO�YHLQ�WKURPERVLV�RQ�D�EDFNJURXQG�
RI� LQDGHTXDWH� DQWLFRDJXODWLRQ�� ,Q� �� ������� SDWLHQWV�� WKH� UH�H[DPLQDWLRQ�
YHUL¿HG�VLJQV�RI�WKURPEXV�UHFDQDOL]DWLRQ�DERXW�FDYDO�VSDFH��,Q������������
SDWLHQWV�GHYHORSHG�VHYHUH�V\QGURPH�RI�FKURQLF�RFFOXVLRQ�RI�WKH�,9&��WRWDO�
RFFOXVLRQ� RI� WKH� ,9&�� ELODWHUDO� LOHRIHPRUDO� WKURPERVLV� GHYHORSPHQW� RI�
VHYHUH� ,9&��$W� �� ±� SDWLHQWV� ������� DW� 86'6� ,9&� UHYHDOHG� WKURPERWLF�
SURFHVV� VSUHDG� DERYH� WKH� YHQD� FDYD� ¿OWHU�� ,Q� ��� �������� SDWLHQWV� LQ� D�
SHULRG�RI���PRQWKV�XS� WR���\HDUV�DIWHU� LPSODQWDWLRQ�RI�YHQD�FDYD�¿OWHUV�
LQ� WKH�SHUIRUPDQFH�86'6� UHYHDOHG� FKURQLF�RFFOXVLRQ�RI� WKH� ,9&��7RWDO�
RFFOXVLRQ� RI� WKH� ,9&� DV� D� UHVXOW� RI� VHYHUDO� FRPSOLFDWLRQV� GHYHORSHG�
LQ� ��� FDVHV� �������� DQG�ZDV� WKH� UHVXOW� RI�� HPEROLVP� LQ� FDYD�¿OWHU� GXH�
UHWURPER]H� DQG� QRW� UHODWHG� WR� WKH� W\SH� RI� LPSODQWHG� GHYLFH�� &RQGLWLRQ�
UHPRYDO�FDYD�¿OWHU�REWDLQHG�IURP�WKH����SDWLHQWV���������DJHG����WR����
\HDUV��/HQJWK�RI�WLPH�IURP����WR����GD\V��&RQFOXVLRQV��&RQWLQXRXV�FDYD�
¿OWHU� LPSODQWDWLRQ� FDQ� OHDG� WR� FRPSOLFDWLRQV� VXFK� DV� HPEROLVP� LQ� FDYD�
¿OWHU��FKURQLF�RFFOXVLRQ�RI�WKH�LQIHULRU�YHQD�FDYD�ZDOO�SHUIRUDWLRQ�RI�WKH�
LQIHULRU�YHQD�FDYD��LQIHULRU�YHQD�WRWDO�RFFOXVLRQ��,PSODQWLQJ�UHPRYHG�FDYD�
¿OWHUV�� DFFRUGLQJ� WR�SUHOLPLQDU\�GDWD� VKRZV�D� ORZ� OHYHO�RI�GHYHORSPHQW�
RI�SXOPRQDU\�HPEROLVP�DQG�FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�WKH�GHVLJQ�RI�
¿OWHUV��5HPRYLQJ�FDYD�¿OWHUV�XQHYHQWIXO�YLUWXDOO\�DOO�JURXSV�RI�SDWLHQWV��
5HPRYDEOH� YHQD� FDYD� ¿OWHUV� DUH� DQ� DOWHUQDWLYH� WR� SHUPDQHQW�� ZLWK� WKH�
DELOLW\�WR�UHPRYH�WKHP��MXVW�RQ�WKH�WHVWLPRQ\�WKH\�FDQ�EH�UHWDLQHG�IRU�WKH�
ORQJ�WHUP�
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,QWURGXFWLRQ�� +\SHUWURSKLF� FDUGLRP\RSDWK\� �+&0�� ±� WKH� SULPDU\��
JHQHWLFDOO\�GHWHUPLQHG�FDUGLRP\RSDWK\��ZLWK�K\SHUWURSK\�P\RFDUGLXP�RI�
WKH�OHIW�DQG�RU�ULJKW�YHQWULFOHV��XVXDOO\�DV\PPHWULF�GLVWULEXWLRQ��IUHTXHQW�
LQYROYHPHQW�RI�WKH�LQWHUYHQWULFXODU�VHSWXP��$LP��7R�HYDOXDWH�WKH�G\QDPLFV�
RI�FOLQLFDO�DQG�ODERUDWRU\�SDUDPHWHUV�DQG�IXQFWLRQDO�FODVV�LQ�SDWLHQWV�ZLWK�
K\SHUWURSKLF�FDUGLRP\RSDWK\�DIWHU�D�WZR�VWDJH�VXUJHU\��WKH�¿UVW�VWDJH�±�WKH�
LPSODQWDWLRQ�RI�FDUGLRYHUWHU�±�GH¿EULOODWRU��WKH�VHFRQG�VWDJH�±�P\HFWRP\�
LQWHUYHQWULFXODU� VHSWXP� ZLWK� H[FLVLRQ� RI� WKH� SDSLOODU\� PXVFOHV� DQG� WKH�
PLWUDO�YDOYH�UHSODFHPHQW��0DWHULDOV�DQG�PHWKRGV��)RU�KHDOWK�UHDVRQV��,,,±
,9�&+)�)&�E\�1<+$��YHQWULFXODU�H[WUDV\VWROH�±��%�FODVV��RI����SDWLHQWV�
ZHUH� RSHUDWHG� DERXW� K\SHUWURSKLF� FDUGLRP\RSDWK\� ZLWK� V\PSWRPDWLF�
/927�REVWUXFWLRQ��7KH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�ZDV������\HDU��PHQ�
�������ZRPHQ���������,QLWLDOO\�RQ�DQ�(&*��OHIW�YHQWULFXODU�K\SHUWURSK\�
±����SDWLHQWV����������OHIW�DWULXP�±���SDWLHQWV��������%/93*�±���SDWLHQWV�
������� 456� GXUDWLRQ� RQ� DYHUDJH� ��������PV��$FFRUGLQJ� WR� ODERUDWRU\�
VWXGLHV�WKH�PHGLDQ�%13�OHYHO�ZDV��������SJ�PO��$OO�SDWLHQWV�XQGHUZHQW�
VXUJLFDO�LQWHUYHQWLRQ�±�P\HFWRP\�ZLWK�H[FLVLRQ�RI�K\SHUWURSKLF�SDSLOODU\�
PXVFOHV� DQG� ,&'� LPSODQWDWLRQ�� DPRQJ� WKHP� PLWUDO� YDOYH� UHSODFHPHQW�
SHUIRUPHG�LQ���SDWLHQWV��������PLWUDO�DQG�DRUWLF�YDOYH�±���SDWLHQW��������
DRUWD�FRURQDU\� DUWHU\� E\SDVV� VXUJHU\� ±� �� SDWLHQWV� ������� 5HVXOWV�� 7KH�
SRVW�RSHUDWLYH�SHULRG�SURFHHGHG�ZLWKRXW�FRPSOLFDWLRQV��+RVSLWDO�OHWKDOLW\�
KDV�PDGH� ����7KH� UHVXOWV� RI� LQVWUXPHQWDO� LQYHVWLJDWLRQV� DW� �� \HDU� DIWHU�
VXUJHU\�� (&*� ±� UK\WKPLPSRVHG� ,&'� HFKRFDUGLRJUDP�� LQWHUYHQWULFXODU�
VHSWXP�WKLFNQHVV�±�GHFUHDVHG�IURP���������WR���������FP��3HDN�V\VWROLF�
SUHVVXUH� JUDGLHQW� LQ� WKH� OHIW� YHQWULFXODU� RXWÀRZ� WUDFW� GHFUHDVHG� IURP�
���������WR���������PP+J��'\QDPLFV�LQ�WKH�OHIW�DWULXP�ZLWK���������WR�
��������FP��%13�OHYHO�ZDV��������SJ�PO��)XQFWLRQDO�FODVV�DFFRUGLQJ�WR�
WKH���PLQXWH�WHVW�LQFUHDVHG�ZLWK�)&�,,,±,9�WR�,±,,�)&��&RQFOXVLRQ��7KXV��D�
WZR�VWDJH�VXUJLFDO�WUHDWPHQW�RI�+&0�LV�D�VDIH�DQG�HIIHFWLYH�SURFHGXUH�WKDW�
LQFUHDVH�IXQFWLRQDO�FODVV�DQG�LPSURYHV�WKH�TXDOLW\�RI�OLIH�RI�SDWLHQWV�ZLWK�
D�VLJQL¿FDQW�UHGXFHG�ULVN�RI�VXGGHQ�FDUGLDF�GHDWK�LQ�WKH�ODWH�SRVWRSHUDWLYH�
SHULRG�
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ɆɈɊɎɈɆȿɌɊɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�ɁɍȻɇɕɏ�ȾɍȽ�ȼ�
ɁȺȼɂɋɂɆɈɋɌɂ�ɈɌ�ɅɂɐȿȼɈȽɈ�ɂ�ɑȿɊȿɉɇɈȽɈ�ɂɇȾȿɄɋɈȼ
Ⱥ�ȿ��ɋɟɪɚɹ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰɟɧɬ�ȿ�ɘ��ȿɮɢɦɨɜɚ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɂɚɤɨɧɨɦɟɪɧɨɫɬɢ� ɫɨɨɬɧɨɲɟɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɢ� ɡɭɛɧɵɯ� ɞɭɝ� ɫ�
ɚɧɚɬɨɦɢɱɟɫɤɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɱɟɪɟɩɚ� ɧɟɨɛɯɨɞɢɦɵ� ɞɥɹ� ɩɨɧɢɦɚɧɢɹ�
ɜɡɚɢɦɨɫɜɹɡɢ� ɡɭɛɨɱɟɥɸɫɬɧɵɯ� ɚɧɨɦɚɥɢɣ� ɫ� ɨɛɳɢɦɢ� ɧɚɪɭɲɟɧɢɹɦɢ�
ɜ� ɨɪɝɚɧɢɡɦɟ�� Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ�
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɡɭɛɨɱɟɥɸɫɬɧɵɯ� ɞɭɝ� ɢ� ɩɚɪɚɦɟɬɪɨɜ�
ɱɟɪɟɩɚ� ɫɜɹɡɚɧɚ� ɫ� ɜɨɡɪɚɫɬɚɸɳɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɨɬɤɥɨɧɟɧɢɣ� ɨɬ�
ɧɨɪɦɚɥɶɧɨɝɨ�ɫɬɪɨɟɧɢɹ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ�ɢ�ɞɚɥɶɧɟɣɲɟɣ�ɢɯ�
ɤɨɪɪɟɤɰɢɢ��ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɨɫɧɨɜɵɜɚɬɶɫɹ�ɧɚ�ɝɥɭɛɨɤɢɯ�ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ�
ɫɬɪɨɟɧɢɹ� ɤɚɤ� ɨɬɞɟɥɶɧɵɯ� ɤɨɫɬɟɣ�� ɬɚɤ� ɢ� ɱɟɪɟɩɚ� ɜ� ɰɟɥɨɦ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ȼɵɹɜɢɬɶ�ɜɡɚɢɦɨɫɜɹɡɢ�ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�
ɡɭɛɧɵɯ� ɞɭɝ� ɫ� ɥɢɰɟɜɵɦ� ɢ� ɱɟɪɟɩɧɵɦ� ɢɧɞɟɤɫɚɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ�� Ɇɚɬɟɪɢɚɥɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ��� ɩɚɫɩɨɪɬɢɡɢɪɨɜɚɧɧɵɯ�
ɱɟɪɟɩɨɜ� ɥɸɞɟɣ� ɨɛɨɟɝɨ� ɩɨɥɚ� ɩɟɪɜɨɝɨ� ɩɟɪɢɨɞɚ� ɡɪɟɥɨɝɨ� ɜɨɡɪɚɫɬɚ� ɫ�
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ� ɨɤɤɥɸɡɢɟɣ� ɩɨɫɬɨɹɧɧɵɯ� ɡɭɛɨɜ�� ɜɡɹɬɵɟ� ɢɡ� ɦɭɡɟɹ�
ɤɚɮɟɞɪɵ�ɚɧɚɬɨɦɢɢ�ɱɟɥɨɜɟɤɚ�ȼɨɥɝȽɆɍ��ȼɫɟ�ɩɪɟɩɚɪɚɬɵ�ɨɬɛɢɪɚɥɢɫɶ�ɛɟɡ�
ɜɢɞɢɦɵɯ� ɩɪɨɹɜɥɟɧɢɣ� ɤɨɫɬɧɨɣ� ɩɚɬɨɥɨɝɢɢ�� ȼ� ɩɪɨɰɟɫɫɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɨɩɪɟɞɟɥɹɥɢ� ɱɟɪɟɩɧɨɣ� ɢɧɞɟɤɫ� �ɍɱ ɒ����Ⱦ�� ɝɞɟ� ɍɱ� ±� ɱɟɪɟɩɧɨɣ�
ɭɤɚɡɚɬɟɥɶ��ɒ�±�ɲɢɪɢɧɚ�ɱɟɪɟɩɚ��Ⱦ�±�ɞɥɢɧɚ�ɱɟɪɟɩɚ��� ɥɢɰɟɜɨɣ�ɢɧɞɟɤɫ�
�ɍɥ ȼ����ɒ�� ɝɞɟ� ɍɥ� ±� ɥɢɰɟɜɨɣ� ɢɧɞɟɤɫ�� ȼ� ±� ɜɵɫɨɬɚ� ɥɢɰɚ�� ɒ� ±�
ɲɢɪɢɧɚ� ɥɢɰɚ��� Ɉɩɪɟɞɟɥɟɧɢɟ� ɲɢɪɢɧɵ� ɡɭɛɧɵɯ� ɞɭɝ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɦɟɠɞɭ�ɤɥɵɤɚɦɢ��ɩɪɟɦɨɥɹɪɚɦɢ�ɢ�ɦɨɥɹɪɚɦɢ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɬɨɱɤɚɯ�
ɜɟɫɬɢɛɭɥɹɪɧɨɣ�� ɚɥɶɜɟɨɥɹɪɧɨɣ� ɢ� ɡɭɛɨɚɥɶɜɟɨɥɹɪɧɨɣ� ɡɭɛɧɵɯ� ɞɭɝ��
ɂɡɦɟɪɟɧɢɹ�ɩɪɨɜɨɞɢɥɢɫɶ�ɫɬɚɧɞɚɪɬɧɵɦ�ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ��Ɋɟɡɭɥɶɬɚɬɵ��
ɇɚɢɛɨɥɶɲɚɹ� ɲɢɪɢɧɚ� ɜɟɫɬɢɛɭɥɹɪɧɨɣ� ɡɭɛɧɨɣ� ɞɭɝɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�
ɥɢɰɟɜɵɦ�ɢɧɞɟɤɫɨɦ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ�ɷɭɪɢɩɪɨɡɨɩɨɜ�ɜ�ɨɛɥɚɫɬɢ�ɤɥɵɤɨɜ�
±� �������� ɫɦ� ɢ� ɜ� ɨɛɥɚɫɬɢ� ɩɟɪɜɵɯ� ɦɨɥɹɪɨɜ� ±� �������� ɫɦ�� ɩɪɢ� ɷɬɨɦ�
ɧɚɢɦɟɧɶɲɚɹ� ±� ɭ� ɥɟɩɬɨɩɪɨɡɨɩɨɜ�� ɜ� ɨɛɥɚɫɬɢ� ɤɥɵɤɨɜ� ±� �������� ɫɦ�� ɚ�
ɜ� ɨɛɥɚɫɬɢ�ɩɟɪɜɵɯ�ɦɨɥɹɪɨɜ�±� �������� ɫɦ��ɍ�ɦɟɡɨɩɪɨɡɨɩɨɜ� ɜ� ɨɛɥɚɫɬɢ�
ɤɥɵɤɨɜ� ±� �������� ɫɦ�� ɜ� ɨɛɥɚɫɬɢ� ɩɟɪɜɵɯ� ɦɨɥɹɪɨɜ� ±� �������� ɫɦ�� ɉɪɢ�
ɢɡɦɟɪɟɧɢɹɯ� ɹɡɵɱɧɨɣ� ɚɥɶɜɟɨɥɹɪɧɨɣ� ɢ� ɡɭɛɨɚɥɶɜɟɨɥɹɪɧɨɣ� ɡɭɛɧɵɯ� ɞɭɝ�
ɬɟɧɞɟɧɰɢɹ�ɫɨɯɪɚɧɹɟɬɫɹ��ɡɧɚɱɟɧɢɹ�ɲɢɪɢɧɵ�ɡɭɛɧɵɯ�ɞɭɝ�ɜ�ɰɟɥɨɦ�ɛɨɥɶɲɟ�
ɭ� ɷɭɪɢɩɪɨɡɨɩɨɜ� �ɚɥɶɜɟɨɥɹɪɧɚɹ� ɡɭɛɧɚɹ� ɞɭɝɚ�� ɡɚ� ɤɥɵɤɚɦɢ� ±� ��������
ɫɦ�� ɡɚ� ɩɟɪɜɵɦɢ� ɦɨɥɹɪɚɦɢ� ±� ���� ����ɫɦ�� ɡɭɛɨɚɥɶɜɟɨɥɹɪɧɚɹ� ɡɭɛɧɚɹ�
ɞɭɝɚ�� ɡɚ�ɤɥɵɤɚɦɢ�±���������ɫɦ�� ɡɚ�ɩɟɪɜɵɦɢ�ɦɨɥɹɪɚɦɢ�±���������ɫɦ���
ɧɚɢɦɟɧɶɲɢɟ�ɡɧɚɱɟɧɢɹ�ɭ�ɥɟɩɬɨɩɪɨɡɨɩɨɜ��ɹɡɵɱɧɚɹ�ɚɥɶɜɟɨɥɹɪɧɚɹ�ɡɭɛɧɚɹ�
ɞɭɝɚ�� ɜ� ɨɛɥɚɫɬɢ� ɤɥɵɤɨɜ� ±� �������� ɫɦ�� ɜ� ɨɛɥɚɫɬɢ� ɩɟɪɜɵɯ� ɦɨɥɹɪɨɜ� ±�
��������ɫɦ���ɇɚɢɛɨɥɶɲɚɹ�ɲɢɪɢɧɚ�ɜɟɫɬɢɛɭɥɹɪɧɨɣ�ɞɭɝɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�
ɫ�ɱɟɪɟɩɧɵɦ�ɢɧɞɟɤɫɨɦ�ɜ�ɨɛɥɚɫɬɢ�ɤɥɵɤɨɜ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ�ɞɨɥɢɯɨɤɪɚɧɚ�
±���������ɫɦ��ɚ�ɜ�ɨɛɥɚɫɬɢ�ɩɟɪɜɵɯ�ɦɨɥɹɪɨɜ�ɭ�ɦɟɡɨɤɪɚɧɨɜ�±���������ɫɦ��
ɧɚɢɦɟɧɶɲɚɹ�ɲɢɪɢɧɚ�ɜ�ɨɛɥɚɫɬɢ�ɤɥɵɤɨɜ�±�ɭ�ɛɪɚɯɢɤɪɚɧɚ����������ɫɦ���ɜ�
ɨɛɥɚɫɬɢ�ɩɟɪɜɵɯ�ɦɨɥɹɪɨɜ�±�ɭ�ɞɨɥɢɯɨɤɪɚɧɚ����������ɫɦ���ɉɪɢ�ɢɡɦɟɪɟɧɢɢ�
ɹɡɵɱɧɨɣ�ɚɥɶɜɟɨɥɹɪɧɨɣ�ɢ�ɡɭɛɨɚɥɶɜɟɨɥɹɪɧɨɣ�ɡɭɛɧɵɯ�ɞɭɝ�ɬɚɤɠɟ�ɩɪɹɦɨɣ�
ɡɚɜɢɫɢɦɨɫɬɢ�ɜɵɹɜɥɟɧɨ�ɧɟ�ɛɵɥɨ��ȼɵɜɨɞɵ��ɇɚɢɛɨɥɶɲɚɹ�ɲɢɪɢɧɚ�ɡɭɛɧɨɣ�
ɞɭɝɢ�ɛɵɥɚ�ɜɵɹɜɥɟɧɚ�ɭ�ɷɭɪɢɩɪɨɡɨɩɨɜ��ɧɚɢɦɟɧɶɲɚɹ�±�ɭ�ɥɟɩɬɨɩɪɨɡɨɩɨɜ��
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɡɜɨɥɢɥɢ�
ɫɞɟɥɚɬɶ� ɜɵɜɨɞ�� ɱɬɨ� ɲɢɪɢɧɚ� ɡɭɛɧɨɣ� ɞɭɝɢ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɩɪɹɦɨɣ�
ɜɡɚɢɦɨɫɜɹɡɢ�ɫ�ɥɢɰɟɜɵɦ�ɢɧɞɟɤɫɨɦ�
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,QWURGXFWLRQ�� 5HJXODULWLHV� LQ� WKH� FRUUHODWLRQ� RI� FRQVWUXFWLRQ� RI� WKH�
GHQWDO�DUFKHV�ZLWK�DQDWRPLF�SDUDPHWHUV�RI� WKH�VNXOO� LV�QHFHVVDU\�IRU� WKH�
XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLS� RI� GHQWR�PD[LOODU\� DQRPDOLHV� ZLWK�
FRPPRQ�GLVRUGHUV� LQ� WKH� ERG\��7KH� DFWXDOLW\� RI�PRUSKRPHWULF� VWXG\�RI�
WKH�UHJXODULWLHV�RI�WKH�FRQVWUXFWLRQ�RI�GHQWRDOYHRODU�DUFV�DQG�VHWWLQJV�VNXOO�
DVVRFLDWHG�ZLWK�JURZLQJ�QXPEHU�RI�GHYLDWLRQV�IURP�WKH�QRUPDO�VWUXFWXUH�

RI�WKH�PD[LOORIDFLDO�DUHD�DQG�WKHLU�IXUWKHU�FRUUHFWLRQ��ZKLFK�FDQ�EH�EDVHG�
RQ�GHHS�UHSUHVHQWDWLRQV�RI�WKH�VWUXFWXUH�RI�LQGLYLGXDO�ERQHV�DQG�VNXOO�DV�
D�ZKROH��$LP��5HYHDO�WKH�UHODWLRQVKLS�RI�PRUSKRPHWULF�SDUDPHWHUV�RI�WKH�
GHQWDO�DUFKHV�ZLWK�WKH�IDFLDO�DQG�FUDQLDO�LQGH[HV��0DWHULDOV�DQG�PHWKRGV��
7KH�PDWHULDO� IRU� WKH� VWXG\�ZHUH� ���SDVVSRUWHG� VNXOOV� RI� SHRSOH� RI� ERWK�
JHQGHUV� RI� WKH� ¿UVW� SHULRG� RI� 0DWXUH� DJH� DQG� ZLWK� WKH� SK\VLRORJLFDO�
RFFOXVLRQ�RI�WKH�SHUPDQHQW�WHHWK��WDNHQ�IURP�WKH�0XVHXP�RI�'HSDUWPHQW�
RI� KXPDQ� DQDWRP\�9RO*08��$OO� REMHFWV� ZHUH� VHOHFWHG� ZLWKRXW� YLVLEOH�
V\PSWRPV�RI�ERQH�SDWKRORJ\�� ,Q� WKH�FRXUVH�RI� WKH� VWXG\�GH¿QHG�FUDQLDO�
LQGH[� �&, :����/��ZKHUH�&,�±�FUDQLDO� LQGH[��:�±�ZLGWK�RI� WKH� VNXOO��
/�±�OHQJWK�RI�WKH�VNXOO��IDFLDO�LQGH[��), +����:��ZKHUH�),�±�IDFLDO�LQGH[��
+�±�IDFH�KHLJKW��:�±�ZLGWK�RI�WKH�IDFH���6SHFL¿HV�WKH�ZLGWK�RI�WKH�GHQWDO�
DUFKHV�ZDV�KHOG�EHWZHHQ�FDQLQH�WHHWK��SUHPRODU�WHHWK�DQG�PRODU�WHHWK�LQ�WKH�
HVWDEOLVKHG�SRLQWV�RI�YHVWLEXODU��DOYHRODU�DQG�GHQWRDOYHRODU�GHQWDO�DUFKHV��
7KH� PHDVXUHPHQWV� ZHUH� PDGH� VWDQGDUG� FDOLSHUV�� 5HVXOWV�� 7KH� JUHDWHVW�
ZLGWK�RI�WKH�YHVWLEXODU�DUFK�LQ�DFFRUGDQFH�ZLWK�IDFLDO�LQGH[�ZDV�GHWHFWHG�LQ�
HXULSURVRSHV�LQ�WKH�¿HOG�RI�FDQLQH�WHHWK�±���������FP��DQG�LQ�WKH�¿UVW�PRODUV�
±���������FP��WKH�ORZHVW�±�LQ�OHSWRSURVRSHV��LQ�WKH�¿HOG�RI�FDQLQH�WHHWK�±�
���������FP�DQG�LQ�WKH�¿UVW�PRODUV�RI���������FP��$W�PHVRSURVRSHV�LQ�WKH�
¿HOG�RI�FDQLQHV�±��������FP��LQ�WKH�¿UVW�PRODUV����������:KHQ�PHDVXULQJ�
OLQJXDO�DOYHRODU�DQG�GHQWRDOYHRODU�GHQWDO�DUFKHV�WUHQG�FRQWLQXHV��WKH�ZLGWK�
RI�WKH�GHQWDO�DUFKHV�LQ�JHQHUDO�PRUH�WKH�HXULSURVRSHV��DOYHRODU�WRRWK�DUF��
WKH�FDQLQH�WHHWK�±���������FP��IRU�WKH�¿UVW�PRODUV�±�����������GHQWRDOYHRODU�
WRRWK�DUF��WKH�FDQLQH�WHHWK�±��������FP��IRU�WKH�¿UVW�PRODUV�±���������FP��
WKH� VPDOOHVW� YDOXHV� RI� OHSWRSURVRSHV� �OLQJXDO� DOYHRODU� WRRWK� DUF�� LQ� WKH�
¿HOG�RI� FDQLQH� WHHWK�±���������FP�� LQ� WKH�¿UVW�PRODUV���������FP���7KH�
JUHDWHVW�ZLGWK�RI�WKH�DUF�YHVWLEXODU��LQ�DFFRUGDQFH�ZLWK�FUDQLDO�LQGH[�LQ�WKH�
¿HOG�RI�FDQLQH�WHHWK�ZDV�GHWHFWHG�LQ�GROLKRFUDQHV�±���������FP��DQG�LQ�WKH�
¿UVW�PRODUV�RI�PHVRFUDQHV�±���������FP��WKH�VPDOOHVW�ZLGWK�LQ�WKH�¿HOG�RI�
FDQLQH� LQ�EUDFK\FUDQHV� ���������FP��� LQ� WKH�¿UVW�PRODUV�RI�GROLKRFUDQHV�
��������� FP���0HDVXULQJ� OLQJXDO� DOYHRODU� DQG� GHQWRDOYHRODU� GHQWDO� DUF��
GLUHFW�GHSHQGHQFH�ZDV�UHYHDOHG��&RQFOXVLRQ��7KH�PD[LPXP�ZLGWK�RI�WKH�
GHQWDO�DUFK�ZDV�GHWHFWHG�LQ�HXULSURVRSHV��WKH�VPDOOHVW�RI�OHSWRSURVRSHV��,Q�
WKLV�ZD\��WKH�UHVXOWV�RI�WKH�VWXG\�DOORZ�WR�PDNH�D�FRQFOXVLRQ�WKDW�WKH�ZLGWK�
RI�WKH�GHQWDO�DUFK�LV�LQ�D�GLUHFW�UHODWLRQVKLS�ZLWK�IDFLDO�LQGH[�

ɋɈɋɌɈəɇɂȿ�ɉɈɅɈɋɌɂ�ɊɌȺ�ɍ�ȻɈɅɖɇɕɏ�
ɊȺɄɈɆ�ɆɈɅɈɑɇɈɃ�ɀȿɅȿɁɕ��ɋɈȻɅɘȾȺɘɓɂɏ�
ɉɊɈɎɂɅȺɄɌɂɑȿɋɄɂȿ�ȽɂȽɂȿɇɂɑȿɋɄɂȿ�
ɆȿɊɈɉɊɂəɌɂə�ȼɈ�ȼɊȿɆə�ɉɊɈȼȿȾȿɇɂə�,,�ɐɂɄɅȺ�
ɉɈɅɂɏɂɆɂɈɌȿɊȺɉɂɂ
ɂ�ɋ��ɋɭɯɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɂ�ɂ��ɋɨɤɨɥɨɜɚ
ɏɚɪɶɤɨɜɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� ɏɚɪɶɤɨɜ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� Ⱦɨɫɬɢɠɟɧɢɹ� ɜ� ɯɢɦɢɨɬɟɪɚɩɢɢ� ɭɥɭɱɲɢɥɢ� ɪɟɡɭɥɶɬɚɬɵ�
ɥɟɱɟɧɢɹ� ɪɚɤɚ�� Ɉɞɧɚɤɨ� ɧɟɫɦɨɬɪɹ� ɧɚ� ɩɨɫɬɨɹɧɧɨɟ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�
ɩɪɨɬɢɜɨɪɚɤɨɜɨɣ� ɬɟɪɚɩɢɢ�� ɨɫɥɨɠɧɟɧɢɹ� ɫɨ� ɫɬɨɪɨɧɵ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ�
ɨɫɬɚɸɬɫɹ� ɧɟɢɡɦɟɧɧɨɣ� ɩɪɨɛɥɟɦɨɣ� ɭ� ɛɨɥɶɲɟɣ� ɱɚɫɬɢ� ɛɨɥɶɧɵɯ� ɪɚɤɨɦ��
Ɉɪɚɥɶɧɵɣ� ɦɭɤɨɡɢɬ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɫɚɦɵɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ�
ɨɫɥɨɠɧɟɧɢɣ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɥɟɱɟɧɢɟɦ� ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ� ɨɛɪɚɡɨɜɚɧɢɣ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɢɥɨɫɶ�ɢɡɭɱɟɧɢɟ�ɜɥɢɹɧɢɹ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɧɚ� ɩɪɨɹɜɥɟɧɢɟ�
ɩɨɛɨɱɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɰɢɬɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɜ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɧɚ�
ɨɫɧɨɜɚɧɢɢ� ɢɡɭɱɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɢ� ɩɨɥɨɫɬɢ� ɪɬɚ�
�ɋɈɉɊ�� ɢ� ɨɪɝɚɧɨɜ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ� ɜɨ� ɜɪɟɦɹ� ɩɪɨɜɟɞɟɧɢɹ� ,,� ɰɢɤɥɚ�
ɩɨɥɢɯɢɦɢɨɬɟɪɚɩɢɢ��ɉɏɌ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱦɥɹ�ɞɨɫɬɨɜɟɪɧɨɫɬɢ�
ɪɟɡɭɥɶɬɚɬɨɜ� ɩɪɨɜɨɞɢɦɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜɡɹɬɚ� ɨɞɧɨɪɨɞɧɚɹ� ɝɪɭɩɩɚ�
ɩɚɰɢɟɧɬɨɤ� ±� ��� ɠɟɧɳɢɧ�� ɛɨɥɶɧɵɯ� ɪɚɤɨɦ� ɦɨɥɨɱɧɨɣ� ɠɟɥɟɡɵ� �ɊɆɀ��
7�1�0�� ±� 7�1�0�� ɫɬɚɞɢɣ�� ɤɨɬɨɪɵɟ� ɩɨɥɭɱɢɥɢ� ɧɚ� ��ɦ� ɷɬɚɩɟ�
ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ�ɥɟɱɟɧɢɟ� �ɪɚɞɢɤɚɥɶɧɚɹ�ɦɚɫɬɷɤɬɨɦɢɹ�ɩɨ�Ɇɚɞɞɟɧɭ���
ɥɭɱɟɜɚɹ�ɬɟɪɚɩɢɹ��ɢ���ɰɢɤɥɚ�ɚɞɴɸɜɚɧɬɧɨɣ�ɉɏɌ�ɩɨ�ɨɞɢɧɚɤɨɜɨɣ�ɫɯɟɦɟ�±�
&$)��Ȼɨɥɶɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ɉɚɰɢɟɧɬɤɢ���ɣ�ɝɪɭɩɩɵ�
ɱɢɫɬɢɥɢ�ɡɭɛɵ���ɪɚɡ�ɞɟɧɶ�ɥɸɛɵɦɢ�ɡɭɛɧɵɦɢ�ɩɚɫɬɚɦɢ��ɨɩɨɥɚɫɤɢɜɚɬɟɥɟɣ�
ɞɥɹ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɧɟ� ɢɫɩɨɥɶɡɨɜɚɥɢ��ɉɚɰɢɟɧɬɤɢ� ��ɣ� ɝɪɭɩɩɵ� ɜɨ� ɜɪɟɦɹ�
ɩɪɨɜɟɞɟɧɢɹ� ��ɯ� ɰɢɤɥɨɜ� ɉɏɌ� ɩɪɢɞɟɪɠɢɜɚɥɢɫɶ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�
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ɧɚɦɢ� ɤɨɦɩɥɟɤɫɚ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ��
Ɋɟɡɭɥɶɬɚɬɵ�� Ɉɛɴɟɤɬɢɜɧɨ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ��ɣ� ɢ� ɭ� ��� ɩɚɰɢɟɧɬɨɤ� ��ɣ�
ɝɪɭɩɩ�ɨɩɪɟɞɟɥɢɥɢɫɶ��ɫɭɯɨɫɬɶ�ɝɭɛ�ɭ������ɢ�������ɩɚɰɢɟɧɬɨɤ��S �������
ɜɵɫɵɩɚɧɢɹ�ɜ�ɜɢɞɟ�ɛɟɥɟɫɨɜɚɬɵɯ�ɩɚɩɭɥ��ɜɨɡɜɵɲɚɸɳɢɯɫɹ�ɧɚɞ�ɤɪɚɫɧɨɣ�
ɤɚɣɦɨɣ�±�ɭ������ɢ�������S �������ɜ�ɨɛɥɚɫɬɢ�ɭɝɥɨɜ�ɪɬɚ�±�ɬɪɟɳɢɧɵ�ɧɚ�
ɮɨɧɟ�ɝɢɩɟɪɟɦɢɪɨɜɚɧɧɨɣ�ɫɥɢɡɢɫɬɨɣ�ɭ������ɢ�������S �������ɧɚ�ɫɩɢɧɤɟ�
ɹɡɵɤɚ� ±� ɛɟɥɟɫɨɜɚɬɵɣ� ɧɚɥɟɬ�� ɧɟ� ɫɧɢɦɚɸɳɢɣɫɹ� ɩɪɢ� ɩɨɫɤɚɛɥɢɜɚɧɢɢ�
ɢɧɫɬɪɭɦɟɧɬɨɦ�� ±� ɭ� ����� ɢ� ����� �S ������� ɹɡɵɤ� ɛɵɥ� ɨɬɟɱɧɵɣ�� ɧɚ�
ɛɨɤɨɜɵɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɹɡɵɤɚ�±�ɨɬɩɟɱɚɬɤɢ�ɡɭɛɨɜ�ɭ������ɢ�������S �������
ɝɢɩɟɪɟɦɢɹ� ɞɟɫɧɟɜɨɝɨ� ɤɪɚɹ� ±� ɜ� ����� ɢ� ����� �S ������� ɬɨɬɚɥɶɧɚɹ�
ɝɢɩɟɪɟɦɢɹ�ɢ�ɨɬɟɱɧɨɫɬɶ�ɋɈɉɊ�±�ɭ������ɢ��������S ������ɩɚɰɢɟɧɬɨɤ��
ɚ� ɭ� ������ ɩɚɰɢɟɧɬɨɤ� ��ɣ� ɝɪɭɩɩɵ� ɬɚɤɠɟ� ɧɚɛɥɸɞɚɥɢɫɶ� ɟɞɢɧɢɱɧɵɟ�
ɷɪɨɡɢɢ� ��±���ɞɨ���ɦɦ�ɜ�ɞɢɚɦɟɬɪɟ��Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɭ�ɛɨɥɶɧɵɯ�ɪɚɤɨɦ�
ɦɨɥɨɱɧɨɣ�ɠɟɥɟɡɵ�ɩɪɨɜɟɞɟɧɢɟ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɧɚ�ɮɨɧɟ�
,,�ɰɢɤɥɚ�ɉɏɌ�ɜ�������ɫɥɭɱɚɟɜ� ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ�ɪɚɡɜɢɬɢɟɦ�ɯɟɣɥɢɬɚ��
ɜ�������±�ɦɭɤɨɡɢɬɚ�ɪɚɡɥɢɱɧɨɣ�ɫɬɟɩɟɧɢ�ɬɹɠɟɫɬɢ��,±,,�ɫɬ����ɢ�ɭ�������
±� ɞɢɫɮɭɧɤɰɢɟɣ� ɫɥɸɧɧɵɯ� ɠɟɥɟɡ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ��ɣ� ɢ� ��ɣ� ɝɪɭɩɩɚɦ��
ȼɵɜɨɞɵ��ɉɪɢɦɟɧɟɧɢɟ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɧɚɦɢ�ɤɨɦɩɥɟɤɫɚ�ɝɢɝɢɟɧɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɞɨɫɬɨɜɟɪɧɨɦɭ� ɫɧɢɠɟɧɢɸ� ɱɚɫɬɨɬɵ�
ɯɟɣɥɢɬɨɜ�ɜ�����ɪɚɡɚ��ɦɭɤɨɡɢɬɨɜ�±�ɜ�����ɪɚɡɚ�ɢ�ɞɢɫɮɭɧɤɰɢɢ�ɫɥɸɧɧɵɯ�
ɠɟɥɟɡ�±�ɜ�����ɪɚɡɚ�

25$/�+($/7+�2)�%5($67�&$1&(5�3$7,(176�:+2�
)2//2:�7+(�35(9(17,9(�+<*,(1,&�0($685(6�,1�7+(�
&2856(�2)�7+(�,,�&<&/(�2)�&+(027+(5$3<
,�6��6XNKLQD
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��,�,��6RNRORYD
.KDUNLY�1DWLRQDO�0HGLFDO�8QLYHUVLW\��.KDUNLY��8NUDLQH

,QWURGXFWLRQ�� $GYDQFHV� LQ� FKHPRWKHUDS\� KDYH� LPSURYHG� WKH� UHVXOWV� RI�
FDQFHU� WUHDWPHQW�� +RZHYHU�� GHVSLWH� WKH� FRQWLQXRXV� LPSURYHPHQW� RI�
DQWLFDQFHU� WKHUDS\��RUDO�FDYLW\�FRPSOLFDWLRQV�UHPDLQ�D�FRQVWDQW�SUREOHP�
IRU� WKH� PDMRULW\� RI� FDQFHU� SDWLHQWV�� 2UDO� PXFRVLWLV� LV� RQH� RI� WKH� PRVW�
FRPPRQ�FRPSOLFDWLRQV�DVVRFLDWHG�ZLWK�WKH�WUHDWPHQW�RI�PDOLJQDQW�WXPRUV��
$LP��7KH�DLP�RI�WKH�VWXG\�ZDV�WR�H[DPLQH�WKH�LPSDFW�RI�WKH�SUHYHQWLYH�
K\JLHQH�PHDVXUHV� RQ� WKH�PDQLIHVWDWLRQ� RI� WKH� VLGH� HIIHFWV� RI� F\WRVWDWLF�
WUHDWPHQW� LQ� WKH�RUDO�FDYLW\�EDVHG�RQ�WKH�H[SORUDWLRQ�RI� WKH�RUDO�PXFRVD�
DQG�RUDO�FDYLW\�RUJDQV�VWDWXV�RI�SDWLHQWV� LQ� WKH�FRXUVH�RI� WKH� ,,�F\FOH�RI�
FKHPRWKHUDS\��0DWHULDOV�DQG�PHWKRGV��)RU�WKH�YDOLGLW\�RI�WKH�UHVXOWV�RI�DQ�
RQJRLQJ�UHVHDUFK�D�KRPRJHQHRXV�JURXS�RI�SDWLHQWV�ZDV�XVHG�±����ZRPHQ�
ZLWK�EUHDVW�FDQFHU��%&��RI�7�1�0��±�7�1�0��VWDJHV�ZKR�KDYH�UHFHLYHG�
DW� WKH� �VW� VWDJH� D� FRPELQHG� WUHDWPHQW� �PRGL¿HG� UDGLFDO� PDVWHFWRP\�
�0DGGHQ���� UDGLRWKHUDS\��� DQG���F\FOHV�RI� DGMXYDQW� FKHPRWKHUDS\�ZLWK�
WKH�VDPH�VFKHPH�±�&$)��3DWLHQWV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��3DWLHQWV�LQ�
*URXS���RQO\�EUXVKHG�WKHLU�WHHWK���WLPH�GD\�ZLWK�DQ\�WRRWKSDVWH��ZLWKRXW�
XVLQJ� D�PRXWKZDVK��'XULQJ� WKH� HQWLUH� F\FOH� RI� FKHPRWKHUDS\��*URXS� ��
SDWLHQWV�FRPSOLHG�ZLWK�D�VHW�RI�SUHYHQWLYH�K\JLHQH�PHDVXUHV��GHYHORSHG�E\�
XV��5HVXOWV��2EMHFWLYHO\��LQ����SDWLHQWV�LQ�*URXS���DQG����SDWLHQWV�LQ�*URXS�
��ZHUH�GHWHUPLQHG��GU\�OLSV�LQ������DQG�������RI�SDWLHQWV��S �������UDVK�
LQ�WKH�IRUP�RI�ZKLWLVK�SDSXOHV��WRZHULQJ�RYHU�WKH�YHUPLOLRQ�ERUGHU�RI�WKH�
OLSV�±�LQ������DQG�������S �������LQ�WKH�FRUQHUV�RI�WKH�PRXWK�±�WKH�FUDFNV�
RQ�WKH�EDFNJURXQG�K\SHUHPLF�PXFRVD�±�LQ������DQG�������S �������RQ�WKH�
EDFN�RI�WKH�WRQJXH�±�ZKLWLVK�IXU�WKDW�LV�QRW�UHPRYDEOH�E\�D�GHQWDO�VFUDSLQJ�
WRRO�±� LQ������DQG�������S ������� WKH� WRQJXH�ZDV�VZROOHQ��RQ� WKH�VLGHV�
RI� WKH� WRQJXH�±� LPSULQWV�RI� WHHWK� LQ������DQG������RI�SDWLHQWV��S �������
LQÀDPHG�DQG�EOHHGLQJ�JXPV�±�LQ������DQG�������S ������� LQÀDPPDWLRQ�
DQG�VZHOOLQJ�RI�WKH�RUDO�PXFRVD�±�LQ������DQG�������RI�SDWLHQWV��S �������
DQG�RQO\� LQ�������RI�SDWLHQWV� LQ�*URXS���ZHUH�REVHUYHG� LVRODWHG�XOFHUV�
��±���XS�WR���PP�LQ�GLDPHWHU��7KXV��LQ�EUHDVW�FDQFHU�SDWLHQWV�WKH�K\JLHQH�
PHDVXUHV� LPSOHPHQWDWLRQ� GXULQJ� WKH� ,,� F\FOH� RI� FKHPRWKHUDS\� ZDV�
IROORZHG�E\�WKH�GHYHORSPHQW�RI�FKHLOLWLV�LQ�������RI�FDVHV��LQ�������±�RI�
PXFRVLWLV�RI�YDU\LQJ�VHYHULW\��,±,,�VWDJH���DQG�LQ�������±�RI�VDOLYDU\�JODQG�
G\VIXQFWLRQ��*URXS���DQG���UHVSHFWLYHO\��&RQFOXVLRQ��,PSOHPHQWDWLRQ�RI�
WKH� GHYHORSHG� E\� XV� VHW� RI� SUHYHQWLYH� K\JLHQH�PHDVXUHV� FRQWULEXWHV� WR�
D� UHOLDEOH� UHGXFWLRQ�RI� FKHLOLWLV� LQ����� WLPHV��PXFRVLWLV� ±����� WLPHV�� DQG�
VDOLYDU\�JODQG�G\VIXQFWLRQ�±�����WLPHV�

ɈɋɈȻȿɇɇɈɋɌɂ�ȺɇɌɂɆɂɄɊɈȻɇɕɏ�ɉȿɉɌɂȾɈȼ�ɋɅɘɇɕ�
ɍ�ȾȿɌȿɃ�ɋ�ȻɊɈɇɏɂȺɅɖɇɈɃ�ȺɋɌɆɈɃ
ɘ�ȼ��ɋɚɚɤɹɧ��ȼ�Ɇ��ȿɥɢɡɚɪɨɜɚ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ȼ�Ɇ�� ȿɥɢɡɚɪɨɜɚ�� ɞ�ɦ�ɧ�� Ⱥ�ɇ��
ɉɚɦɩɭɪɚ
Ɇɨɫɤɨɜɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɤɨ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��Ⱥ�ɂ��ȿɜɞɨɤɢɦɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɨɤɚɡɚɧɚ� ɱɟɬɤɚɹ� ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ� ɫɨɫɬɨɹɧɢɟɦ�
ɩɨɥɨɫɬɢ�ɪɬɚ�ɢ�ɨɛɳɢɦ�ɫɨɦɚɬɢɱɟɫɤɢɦ�ɫɬɚɬɭɫɨɦ�ɪɟɛɟɧɤɚ��ȼ� ɫɬɪɭɤɬɭɪɟ�
ɫɨɦɚɬɢɱɟɫɤɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɨɫɨɛɚɹ� ɪɨɥɶ� ɨɬɜɨɞɢɬɫɹ� ɚɥɥɟɪɝɢɢ�� ɜ�
ɱɚɫɬɧɨɫɬɢ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɟ�� Ɉɞɧɢɦ� ɢɡ� ɮɚɤɬɨɪɨɜ� ɜɪɨɠɞɟɧɧɨɝɨ�
ɢɦɦɭɧɢɬɟɬɚ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɩɨɞɞɟɪɠɚɧɢɢ� ɝɨɦɟɨɫɬɚɡɚ� ɩɨɥɨɫɬɢ�
ɪɬɚ�� ɹɜɥɹɸɬɫɹ� ɚɧɬɢɦɢɤɪɨɛɧɵɟ� ɩɟɩɬɢɞɵ� �//����� Į�'HIHQVLQV� ������
ɷɮɮɟɤɬɢɜɧɵɟ�ɩɪɨɬɢɜ�ɲɢɪɨɤɨɝɨ�ɫɩɟɤɬɪɚ�ɛɚɤɬɟɪɢɣ��ɝɪɢɛɨɜ�ɢ�ɜɢɪɭɫɨɜ�ɢ�
ɢɝɪɚɸɳɢɟ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɩɨɞɞɟɪɠɚɧɢɢ�ɢ�ɪɟɝɭɥɹɰɢɢ�ɩɪɢɨɛɪɟɬɟɧɧɨɝɨ�
ɢɦɦɭɧɢɬɟɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼɵɹɜɢɬɶ� ɨɫɨɛɟɧɧɨɫɬɢ�
ɚɧɬɢɦɢɤɪɨɛɧɵɯ�ɩɟɩɬɢɞɨɜ� ɜ� ɫɥɸɧɟ�ɭ� ɞɟɬɟɣ� ɫ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ��
ɭɫɬɚɧɨɜɢɬɶ� ɜɡɚɢɦɨɫɜɹɡɶ� ɦɟɠɞɭ� ɭɪɨɜɧɟɦ� ɚɧɬɢɦɢɤɪɨɛɧɵɯ� ɩɟɩɬɢɞɨɜ�
ɫɥɸɧɵ� ɢ� ɫɨɫɬɨɹɧɢɟɦ� ɨɪɝɚɧɨɜ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɭ� ɞɟɬɟɣ� ɫ� ɛɪɨɧɯɢɚɥɶɧɨɣ�
ɚɫɬɦɨɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɜɤɥɸɱɟɧɵ� ���
ɞɟɬɟɣ� ɫ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ�ɜ� ɜɨɡɪɚɫɬɟ�ɨɬ� �� ɞɨ����ɥɟɬ�ɢ� ���ɞɟɬɟɣ�
ɝɪɭɩɩɵ� ɫɪɚɜɧɟɧɢɹ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɚɬɨɩɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ�� ȼɫɟɦ�
ɩɚɰɢɟɧɬɚɦ� ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɨɫɦɨɬɪ� ɩɨɥɨɫɬɢ� ɪɬɚ�� ɨɰɟɧɟɧɵ� ɢɧɞɟɤɫɵ�
Ʉɉɍ�� Ƚɪɢɧ±ȼɟɪɦɢɥɥɢɨɧɚ�� Ɉɩɪɟɞɟɥɟɧɵ� ɭɪɨɜɧɢ� //����� K%'�����
ɜ� ɫɥɸɧɟ�� ɢɫɩɨɥɶɡɭɹ� ɦɟɬɨɞ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ� �+XOFXW�
ELRWHFK��ɇɢɞɟɪɥɚɧɞɵ��� Ⱦɢɚɩɚɡɨɧ� ɤɨɧɰɟɧɬɪɚɰɢɣ� ɞɥɹ� //���� ɢ� K%'���
�� ±� ����±���ɧɝ�ɦɥ�� ɧɢɠɧɢɣ� ɩɨɪɨɝɨɜɵɣ� ɭɪɨɜɟɧɶ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�
±� ������ ɧɝ�ɦɥ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɢɧɞɟɤɫ� Ʉɉɍ� ɛɵɥ�
ɜɵɲɟ�ɭ�ɛɨɥɶɧɵɯ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ�±�����������ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ�
ɝɪɭɩɩɨɣ�ɫɪɚɜɧɟɧɢɹ�±������������ɂɧɞɟɤɫ�Ƚɪɢɧ±ȼɟɪɦɢɥɥɢɨɧɚ�ɜ�ɨɛɟɢɯ�
ɝɪɭɩɩɚɯ� ɛɵɥ� ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ��ɍɪɨɜɟɧɶ� //���� ɜ� ɫɥɸɧɟ� ɞɟɬɟɣ� ɫ�
ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ� ɞɨɫɬɨɜɟɪɧɨ�ɦɟɧɶɲɟ� ����������� ɧɝ�ɦɥ�� ɭɪɨɜɧɹ�
ɞɟɬɟɣ�ɝɪɭɩɩɵ�ɫɪɚɜɧɟɧɢɹ������������ɧɝ�ɦɝ���ɋɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�ɭɪɨɜɧɹ�
K%'����� ɜ� ɫɥɸɧɟ� ɞɟɬɟɣ� ɚɫɬɦɚɬɢɤɨɜ� ɫɨɫɬɚɜɢɥɨ� ����� ������ ɧɝ�ɦɥ�� ɜ�
ɝɪɭɩɩɟ� ɫɪɚɜɧɟɧɢɹ� ±� ���������� ɧɝ�ɦɥ�� ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɭ�
���ɞɟɬɟɣ�ɫ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ�ɤɨɧɰɟɧɬɪɚɰɢɹ�//����ɜ�ɫɥɸɧɟ�ɛɵɥɚ�
ɧɢɠɟ�ɝɪɚɧɢɰ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɦɟɬɨɞɚ��ɉɪɢ�ɚɧɚɥɢɡɟ�ɛɵɥɨ�ɨɛɪɚɳɟɧɨ�
ɜɧɢɦɚɧɢɟ�ɧɚ� ɬɨ�� ɱɬɨ�ɭ� ɞɟɬɟɣ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ�//����ɭɪɨɜɟɧɶ�K%'�����
ɛɵɥ� ɜɵɲɟ� ɜ� ɫɪɚɜɧɟɧɢɢ� ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�� ɋɪɟɞɧɟɟ� ɡɧɚɱɟɧɢɟ�
ɛɵɥɨ�ɪɚɜɧɨ�����������ɧɝ�ɦɥ��ȼɵɜɨɞɵ��Ʉɨɧɰɟɧɬɪɚɰɢɹ�//�����K%'�����ɭ�
ɞɟɬɟɣ�ɫ�ɛɪɨɧɯɢɚɥɶɧɨɣ�ɚɫɬɦɨɣ�ɧɢɠɟ��ɱɟɦ�ɭ�ɡɞɨɪɨɜɵɯ�ɞɟɬɟɣ��ȼɟɪɨɹɬɧɨ��
ɫɧɢɠɟɧɢɟ�//����ɧɟɝɚɬɢɜɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɢɦɦɭɧɧɵɣ�ɨɬɜɟɬ��ɱɬɨ�ɩɪɢɜɨɞɢɬ�
ɤ� ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ� ɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɤɚɪɢɨɡɧɨɝɨ�
ɩɪɨɰɟɫɫɚ�� ɉɨɜɵɲɟɧɧɵɣ� ɭɪɨɜɟɧɶ� K%'����� ɭ� ɞɟɬɟɣ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ�
//����� ɜɨɡɦɨɠɧɨ�� ɫɜɹɡɚɧ� ɫ� ɤɨɦɩɟɧɫɚɬɨɪɧɵɦ�ɦɟɯɚɧɢɡɦɨɦ� ɪɟɝɭɥɹɰɢɢ�
ɢ� ɬɪɟɛɭɟɬ� ɞɚɥɶɧɟɣɲɟɝɨ� ɚɧɚɥɢɡɚ�� Ⱦɟɬɢ� ɫ� ɛɪɨɧɯɢɚɥɶɧɨɣ� ɚɫɬɦɨɣ�
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɩɨɜɵɲɟɧɧɵɦ�ɪɢɫɤɨɦ�ɪɚɡɜɢɬɢɹ�ɡɚɛɨɥɟɜɚɧɢɣ�ɩɨɥɨɫɬɢ�
ɪɬɚ�ɜ�ɫɜɹɡɢ�ɫ�ɧɢɡɤɢɦ�ɭɪɨɜɧɟɦ�ɚɧɬɢɦɢɤɪɨɛɧɵɯ�ɩɟɩɬɢɞɨɜ�

)($785(6�2)�$17,0,&52%,$/�3(37,'(�&21&(175$7,21�
21�25$/�3$7+2/2*,(6�,1�&+,/'5(1�68))(5,1*�)520�
%521&+,$/�$67+0$
<�9��6DDN\DQ��9�0��(OL]DURYD
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL�� 3URI�� 9�0�� (OL]DURYD�� '0HG6FL� $�1��
3DPSXUD
(YGRNLPRY�0RVFRZ�6WDWH�8QLYHUVLW\�RI�0HGLFLQH�DQG�'HQWLVWU\��0RVFRZ��
5XVVLD

,QWURGXFWLRQ��7KH�FRUUHODWLRQ�EHWZHHQ�RUDO�KHDOWK�DQG�JHQHUDO�VRPDWLF�VWDWXV�
RI�D�FKLOG�LV�HYLGHQW��$OOHUJ\�DQG�EURQFKLDO�DVWKPD�LQ�SDUWLFXODU�DUH�SOD\LQJ�
DQ� LPSRUWDQW� UROH� DPRQJ� VRPDWLF� GLVHDVHV��2QH�RI� WKH� LQQDWH� LPPXQLW\�
IDFWRUV� WDNLQJ� SDUW� LQ� PDLQWDLQLQJ� RUDO� KRPHRVWDVLV� LV� DQWLPLFURELDO�
SHSWLGHV� �//����� Į�'HIHQVLQV� ����� ZKLFK� DUH� RI� KLJK� LPSRUWDQFH� IRU�
PDLQWDLQLQJ�DQG�UHJXODWLQJ�DFTXLULQJ�LPPXQLW\��$LP��7KH�REMHFWLYH�RI�WKH�
VWXG\�ZDV� WR�¿QG�RXW� VRPH�FRUUHODWLRQ�EHWZHHQ� WKH�TXDQWLW\�RI� VDOLYDU\�
DQWLPLFURELDO�SHSWLGHV�DQG�RUDO�KHDOWK�LQ�FKLOGUHQ�VXIIHULQJ�IURP�EURQFKLDO�
DVWKPD��0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�LQFOXGHG����DVWKPDWLF�FKLOGUHQ�
DJHG���WR����\HDUV��7KH�FRQWURO�JURXS�FRQVLVWHG�RI����FKLOGUHQ��$OO�SDWLHQWV�
KDG�SHUIRUPHG� DQ�RUDO� FDYLW\� H[DPLQDWLRQ��'0)�DQG�*UHHQ±9HUPLOOLRQ�
LQGH[HV�� 7KH� OHYHO� //����� K%'����� LQ� VDOLYD�ZDV� GRQH� XVLQJ� LPPXQH�
HQ]\PH�DQDO\VLV��+XOFXW�ELRWHFK��1HWKHUODQGV���7KH�FRQFHQWUDWLRQ�UDQJH�
IRU�//����DQG�K%'���������±����QJ�PO��D�ORZHU�WKUHVKROG�RI�VHQVLWLYLW\�±�
������QJ�PO��5HVXOWV��7KH�'0)�LQGH[�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�FKLOGUHQ�
ZLWK� DVWKPD� ������������� WKDQ� WKDW� LQ� WKH� FRQWURO� JURXS� �������������
7KH�*UHHQ±9HUPLOOLRQ� LQGH[� LQ� ERWK� JURXSV�ZDV� VDWLVIDFWRU\��7KH� OHYHO�
//���� LQ� WKH� VDOLYD� RI� WKRVH� VXIIHULQJ� IURP� DVWKPD�ZDV� ORZHU� IRU� VXUH�
�����������QJ�PO��WKDQ�WKDW�LQ�WKH�FRQWURO�JURXS������������QJ�PO���7KH�
OHYHO�K%'���LQ�WKH�VDOLYD�RI�WKRVH�VXIIHULQJ�IURP�DVWKPD�ZDV�����������
QJ�PO�LQ�WKH�FRQWURO�JURXS�±�����������QJ�PO��,W�VKRXOG�EH�QRWHG�WKDW�//�
���FRQFHQWUDWLRQ�LQ�VDOLYD�RI����FKLOGUHQ�ZDV�EHORZ�WKH�OLPLWV�RI�VHQVLWLYLW\�
RI�WKH�PHWKRG��,Q�WKH�DQDO\VLV��DWWHQWLRQ�ZDV�GUDZQ�WR�WKH�IDFW�WKDW�FKLOGUHQ�
ZLWK�DEVHQFH�RI�//����KDG�KLJKHU�OHYHO�RI�K%'�����LQ�FRPSDULVRQ�ZLWK�WKH�
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FRQWURO�JURXS��$YHUDJH�YDOXH�ZDV�����������QJ�PO��&RQFOXVLRQ��7KH�//�
����K%'�����FRQFHQWUDWLRQ�LQ�FKLOGUHQ�VXIIHULQJ�IURP�EURQFKLDO�DVWKPD�LV�
ORZHU�WKDQ�WKDW�LQ�KHDOWK\�RQHV��6XFK�ORZHU�//����LQÀXHQFHV�WKH�LPPXQH�
UHVSRQVH�QHJDWLYHO\�DQG�LV�DFFRPSDQLHG�E\�D�KLJKHU�'0)�LQGH[�LQ�FDVH�
RI�DVWKPD��(OHYDWHG�OHYHOV�RI�K%'�����LQ�FKLOGUHQ�ZLWK�DEVHQFH�RI�//�����
SRVVLEO\�UHODWHG�WR�D�FRPSHQVDWRU\�PHFKDQLVP�RI�UHJXODWLRQ�DQG�UHTXLUHV�
IXUWKHU�DQDO\VLV�

ȼȺɊɂȺȻȿɅɖɇɈɋɌɖ�ɋɊɈɄɈȼ�ɉɊɈɊȿɁɕȼȺɇɂə�ɁɍȻɈȼ�ɍ�
ȾȿɌȿɃ�ȼ�ɁȺȼɂɋɂɆɈɋɌɂ�ɈɌ�ȼɇȿɒɇɂɏ�ɎȺɄɌɈɊɈȼ
ȿ�ȼ��ɉɟɬɪɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ��ȿ�Ƚ��Ɇɢɯɚɣɥɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɪɨɪɟɡɵɜɚɧɢɟ�ɡɭɛɨɜ�ɹɜɥɹɟɬɫɹ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɨɰɟɫɫɨɦ�
ɢ�ɫɥɭɠɢɬ�ɤɨɫɜɟɧɧɵɦ�ɩɨɤɚɡɚɬɟɥɟɦ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɪɚɡɜɢɬɢɹ�ɨɪɝɚɧɢɡɦɚ�
ɪɟɛɟɧɤɚ��Ʉɚɤ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɣ�ɚɤɬ��ɩɪɨɪɟɡɵɜɚɧɢɟ�ɡɭɛɨɜ�ɧɟ�ɧɚɪɭɲɚɟɬ�
ɨɛɳɟɫɨɦɚɬɢɱɟɫɤɨɟ� ɫɨɫɬɨɹɧɢɟ� ɪɟɛɟɧɤɚ� ɢ� ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɢɱɢɧɨɣ�
ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ� ɢɡɦɟɧɟɧɢɣ� ɪɚɫɬɭɳɟɝɨ� ɨɪɝɚɧɢɡɦɚ�� ɉɪɨɪɟɡɵɜɚɧɢɟ�
ɡɭɛɨɜ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɩɪɹɦɨɣ� ɫɜɹɡɢ� ɫ� ɨɛɳɢɦ� ɫɨɫɬɨɹɧɢɟɦ� ɡɞɨɪɨɜɶɹ�
ɪɟɛɟɧɤɚ�±�ɫɜɨɟɜɪɟɦɟɧɧɵɣ��ɜ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɪɨɫɬ�
ɡɭɛɨɜ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɧɨɪɦɚɥɶɧɨɦ�ɪɚɡɜɢɬɢɢ� ɟɝɨ� ɨɪɝɚɧɢɡɦɚ��ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɞɟɬɟɣ� ɪɚɡɧɵɯ� ɜɨɡɪɚɫɬɨɜ�
ɨɰɟɧɢɬɶ� ɱɚɫɬɨɬɭ� ɜɫɬɪɟɱɚɟɦɨɫɬɢ� ɧɚɪɭɲɟɧɢɣ� ɫɪɨɤɨɜ� ɩɪɨɪɟɡɵɜɚɧɢɹ�
ɡɭɛɨɜ�� ɫɜɹɡɶ� ɫɨ� ɜɫɤɚɪɦɥɢɜɚɧɢɟɦ� ɞɟɬɟɣ�� ɜɨɡɦɨɠɧɭɸ� ɫɜɹɡɶ� ɫ�
ɝɟɧɟɬɢɱɟɫɤɢɦɢ� ɚɧɨɦɚɥɢɹɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� ȽȻɈɍ� ɋɈɒ� ʋ����� ɨɛɫɥɟɞɨɜɚɥɢ� ɭɱɚɳɢɯɫɹ�
ɧɚɱɚɥɶɧɨɣ� ɲɤɨɥɵ�� ȼɫɟɝɨ� ɛɵɥɢ� ɨɫɦɨɬɪɟɧɵ� ���� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ�
�±�� ɥɟɬ�� ɇɚ� ɩɟɪɜɨɦ� ɷɬɚɩɟ� ɤɚɠɞɨɦɭ� ɪɟɛɟɧɤɭ� ɩɪɨɜɨɞɢɥɫɹ� ɨɫɦɨɬɪ�
ɩɨɥɨɫɬɢ� ɪɬɚ� ɫ� ɰɟɥɶɸ� ɜɵɹɜɥɟɧɢɹ� ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɢ� ɢ� ɩɪɚɜɢɥɶɧɨɣ�
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɩɪɨɪɟɡɵɜɚɧɢɹ� ɡɭɛɨɜ�� ɇɚ� ɜɬɨɪɨɦ� ɷɬɚɩɟ� ɫɬɨɹɥɚ�
ɡɚɞɚɱɚ� ɜɵɹɜɢɬɶ� ɝɟɧɟɬɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ� ɩɪɨɪɟɡɵɜɚɧɢɹ� ɡɭɛɨɜ��
ɬɟɱɟɧɢɟ�ɛɟɪɟɦɟɧɧɨɫɬɢ�ɢ�ɪɨɞɨɜ��ɨɛɳɟɫɨɦɚɬɢɱɟɫɤɨɟ�ɫɨɫɬɨɹɧɢɟ�ɞɟɬɟɣ�ɫ�
ɦɨɦɟɧɬɚ�ɪɨɠɞɟɧɢɹ�±�ɜ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�ɚɧɤɟɬɢɪɨɜɚɧɢɟ�
ɪɨɞɢɬɟɥɟɣ� ɲɤɨɥɶɧɢɤɨɜ�� ȼ� ɞɚɥɶɧɟɣɲɟɦ� ɛɵɥ� ɩɪɨɢɡɜɟɞɟɧ� ɚɧɚɥɢɡ�
ɩɨɥɭɱɟɧɧɵɯ� ɞɚɧɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɉɨɫɥɟ� ɨɛɪɚɛɨɬɤɢ� ɪɟɡɭɥɶɬɚɬɨɜ��
ɩɨɥɭɱɟɧɧɵɯ� ɜ� ɯɨɞɟ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɭ� ���� ɨɫɦɨɬɪɟɧɧɵɯ� ɞɟɬɟɣ�
ɛɵɥɨ� ɨɛɧɚɪɭɠɟɧɨ� ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ� ɩɪɨɪɟɡɵɜɚɧɢɟ� ɡɭɛɨɜ�� Ɍɚɤ�� ɭ�
���� ɨɫɦɨɬɪɟɧɧɵɯ� ɞɟɬɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� �±�� ɥɟɬ� ɜ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɢɦɟɥɢ�
ɩɨɫɬɨɹɧɧɵɟ�ɥɚɬɟɪɚɥɶɧɵɟ�ɪɟɡɰɵ�����������������������ɞɟɬɟɣ�ɤ��±��ɝɨɞɚɦ�
ɢɦɟɥɢ�ɩɨɫɬɨɹɧɧɵɟ�ɤɥɵɤɢ�����������������������ɞɟɬɟɣ�ɜ��±��ɥɟɬ�ɢɦɟɥɢ�
ɜɬɨɪɵɟ�ɩɪɟɦɨɥɹɪɵ� ������������������ɢ�ɭ����ɨɫɦɨɬɪɟɧɧɵɯ�ɩɚɰɢɟɧɬɨɜ�
ɩɟɪɜɵɟ�ɩɪɟɦɨɥɹɪɵ������������������ɩɪɨɪɟɡɚɥɢɫɶ�ɤ��±��ɝɨɞɚɦ��ɋɨɝɥɚɫɧɨ�
ɚɧɤɟɬɢɪɨɜɚɧɢɸ� ɪɨɞɢɬɟɥɟɣ� ɜɵɹɫɧɢɥɨɫɶ�� ɱɬɨ� ���� ɞɟɬɟɣ� ɜ� ɝɪɭɞɧɨɦ�
ɜɨɡɪɚɫɬɟ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɢɫɤɭɫɫɬɜɟɧɧɨɦ�ɜɫɤɚɪɦɥɢɜɚɧɢɢ��ɭ�����ɢɦɟɥɚɫɶ�
ɝɟɧɟɬɢɱɟɫɤɚɹ�ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ�ɤ�ɪɚɧɧɟɦɭ�ɩɪɨɪɟɡɵɜɚɧɢɸ�ɡɭɛɨɜ��
ɍ� ��� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ� ɧɚɛɥɸɞɚɥɚɫɶ� ɡɚɞɟɪɠɤɚ� ɩɪɨɪɟɡɵɜɚɧɢɹ�
ɡɭɛɨɜ�� Ɍɚɤ�� ɭ� ��� ɢɡ� ɧɢɯ� ɤ� �� ɝɨɞɚɦ� ɧɟ� ɩɪɨɪɟɡɚɥɢɫɶ� ɰɟɧɬɪɚɥɶɧɵɟ�
ɪɟɡɰɵ�������������������Ⱥ�ɭ����ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ���ɥɟɬ�ɨɬɫɭɬɫɬɜɨɜɚɥɢ�
ɩɟɪɜɵɟ� ɩɨɫɬɨɹɧɧɵɟ� ɦɨɥɹɪɵ� ����� ���� ���� ����� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ�
ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɪɨɞɢɬɟɥɟɣ�ɭɫɬɚɧɨɜɥɟɧɨ��ɱɬɨ�ɭ�����ɨɫɦɨɬɪɟɧɧɵɯ�ɞɟɬɟɣ�
ɫ�ɩɨɡɞɧɢɦ�ɩɪɨɪɟɡɵɜɚɧɢɟɦ�ɡɭɛɨɜ�ɜ�ɝɪɭɞɧɨɦ�ɜɨɡɪɚɫɬɟ�ɛɵɥɢ�ɪɚɡɥɢɱɧɵɟ�
ɫɨɦɚɬɢɱɟɫɤɢɟ� ɡɚɛɨɥɟɜɚɧɢɹ�� ɚ� ����ɞɟɬɟɣ� ɪɨɞɢɥɢɫɶ� ɧɟɞɨɧɨɲɟɧɧɵɦɢ��
Ȼɵɥɨ�ɨɬɦɟɱɟɧɨ��ɱɬɨ�ɪɨɞɢɬɟɥɢ�ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɞɟɬɟɣ�ɧɟ�ɡɧɚɥɢ�ɨ�ɫɜɹɡɢ�
ɫɪɨɤɨɜ� ɩɪɨɪɟɡɵɜɚɧɢɹ� ɡɭɛɨɜ� ɭ� ɪɟɛɟɧɤɚ� ɫ� ɬɚɤɢɦɢ� ɮɚɤɬɨɪɚɦɢ�� ɤɚɤ�
ɨɫɨɛɟɧɧɨɫɬɢ� ɜɫɤɚɪɦɥɢɜɚɧɢɹ�� ɞɨɧɨɲɟɧɧɨɫɬɶ� ɢ� ɨɛɳɟɫɨɦɚɬɢɱɟɫɤɨɟ�
ɫɨɫɬɨɹɧɢɟ� ɪɟɛɟɧɤɚ� ɫ� ɫɚɦɨɝɨ� ɪɨɠɞɟɧɢɹ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɫɨɝɥɚɫɧɨ� ɫɬɚɬɢɫɬɢɤɟ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚɛɥɸɞɚɟɬɫɹ�
ɛɨɥɶɲɨɣ�ɩɪɨɰɟɧɬ�ɧɚɪɭɲɟɧɢɣ�ɩɪɨɪɟɡɵɜɚɧɢɹ�ɡɭɛɨɜ��ɉɨɫɥɟ�ɨɛɪɚɛɨɬɤɢ�
ɪɟɡɭɥɶɬɚɬɨɜ�� ɩɨɥɭɱɟɧɧɵɯ� ɜ� ɯɨɞɟ� ɨɛɫɥɟɞɨɜɚɧɢɹ�� ɛɵɥɨ� ɨɛɧɚɪɭɠɟɧɨ��
ɱɬɨ�ɢɡ�����ɨɫɦɨɬɪɟɧɧɵɯ�ɞɟɬɟɣ�ɭ�����ɢɡ�ɧɢɯ�ɛɵɥɨ�ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ�
ɩɪɨɪɟɡɵɜɚɧɢɟ�ɡɭɛɨɜ��ɍ����ɨɛɫɥɟɞɨɜɚɧɧɵɯ�ɲɤɨɥɶɧɢɤɨɜ�ɧɚɛɥɸɞɚɥɚɫɶ�
ɡɚɞɟɪɠɤɚ� ɩɪɨɪɟɡɵɜɚɧɢɹ� ɡɭɛɨɜ�� ɗɬɨ� ɫɜɹɡɚɧɨ� ɤɚɤ� ɫ� ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ�
ɮɚɤɬɨɪɚɦɢ��ɬɚɤ�ɢ�ɫ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɠɟɧɳɢɧɵ�ɜɨ�ɜɪɟɦɹ�ɛɟɪɟɦɟɧɧɨɫɬɢ�
ɢ� ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɪɚɡɜɢɬɢɹ� ɪɟɛɟɧɤɚ� ɞɨ� ɢ� ɩɨɫɥɟ� ɪɨɠɞɟɧɢɹ�� ɋɥɟɞɭɟɬ�
ɨɬɦɟɬɢɬɶ�� ɱɬɨ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɜɫɟ� ɷɬɢ�ɮɚɤɬɨɪɵ� ɢ� ɩɪɨɜɨɞɢɬɶ�
ɩɪɨɮɢɥɚɤɬɢɤɭ� ɡɚɛɨɥɟɜɚɧɢɣ� ɦɚɬɟɪɢ� ɞɨ� ɢ� ɜɨ� ɜɪɟɦɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ��
ɩɪɨɜɨɞɢɬɶ�ɫɚɧɢɬɚɪɧɨ�ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɭɸ�ɪɚɛɨɬɭ�ɫ�ɦɨɥɨɞɵɦɢ�ɦɚɦɚɦɢ�
ɩɨ�ɩɨɜɨɞɭ�ɪɚɰɢɨɧɚɥɶɧɨɝɨ�ɜɫɤɚɪɦɥɢɜɚɧɢɹ�ɪɟɛɟɧɤɚ��ɨɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�
ɨɛɪɚɳɚɹ� ɧɚ� ɢɫɤɭɫɫɬɜɟɧɧɵɟ� ɫɦɟɫɢ�� ɉɪɢ� ɨɛɧɚɪɭɠɟɧɢɢ� ɫɢɫɬɟɦɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɭ� ɪɟɛɟɧɤɚ� ɧɟɨɛɯɨɞɢɦɨ� ɫɜɨɟɜɪɟɦɟɧɧɨɟ� ɢɯ� ɥɟɱɟɧɢɟ�
ɫɨɜɦɟɫɬɧɨ� ɫ� ɜɪɚɱɨɦ�ɩɟɞɢɚɬɪɨɦ�� ɬɚɤ� ɠɟ� ɤɚɤ� ɢ� ɧɚɛɥɸɞɟɧɢɟ� ɭ� ɜɪɚɱɚ�
ɫɬɨɦɚɬɨɥɨɝɚ� ɫ�ɰɟɥɶɸ�ɩɪɨɮɢɥɚɤɬɢɤɢ�� ɪɚɧɧɟɣ�ɞɢɚɝɧɨɫɬɢɤɢ�ɢ�ɥɟɱɟɧɢɹ�
ɩɪɨɛɥɟɦ� ɫ� ɩɪɨɪɟɡɵɜɚɧɢɟɦ� ɡɭɛɨɜ� ɭ� ɦɚɥɵɲɟɣ�� Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ�
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,QWURGXFWLRQ��7KH�WHHWKLQJ�LV�SK\VLRORJLFDO�SURFHVV�DQG�VHUYHV�DV�DQ�LQGLUHFW�
LQGH[� RI� IHDWXUHV� RI� GHYHORSPHQW� RI� DQ� RUJDQLVP� RI� WKH� FKLOG��$V� WKH�
SK\VLRORJLFDO�DFW��D�WHHWKLQJ�GRHV�QRW�EUHDN�D�VRPDWLF�FRQGLWLRQ�RI�WKH�FKLOG�
DQG�FDQQRW�EH�WKH�FDXVH�RI�SDWKRORJLFDO�FKDQJHV�RI�D�JURZLQJ�RUJDQLVP��
7KH�WHHWKLQJ�LV�LQ�D�IHHGIRUZDUG�ZLWK�WKH�FRPPRQ�VWDWH�RI�KHDOWK�RI�WKH�FKLOG�
±�ZHOO�WLPHG��LQ�SDUWLFXODU�VHTXHQFH�ERG\�KHLJKW�RI�WHHWK�WHVWL¿HV�WR�QRUPDO�
GHYHORSPHQW�RI�LWV�RUJDQLVP��$LP��2Q�WKH�EDVLV�RI�LQVSHFWLRQ�RI�FKLOGUHQ�
RI�GLIIHUHQW�DJH� WR�HVWLPDWH� WKH�IUHTXHQF\�RI�RFFXUUHQFH�RI�YLRODWLRQV�RI�
WHUPV� RI� D� WHHWKLQJ�� FRPPXQLFDWLRQ� ZLWK� IHHGLQJ� RI� FKLOGUHQ�� SRVVLEOH�
FRPPXQLFDWLRQ�ZLWK�JHQHWLF�DQRPDOLHV��0DWHULDOV�DQG�PHWKRGV��5HVHDUFK�
ZDV�FRQGXFWHG�LQ�*%28�626K������VXUYH\HG�SXSLOV�RI�HOHPHQWDU\�VFKRRO��
,Q�WRWDO�����FKLOGUHQ�DW�WKH�DJH�RI��±��\HDUV�ZHUH�H[DPLQHG��$W�WKH�¿UVW�
VWDJH�WR�HDFK�FKLOG�RUDO�FDYLW\�LQVSHFWLRQ�IRU�WKH�SXUSRVH�RI�GHWHFWLRQ�RI�
WLPHOLQHVV� DQG� WKH� H[DFW� VHTXHQFH� RI� D� WHHWKLQJ�ZDV� SHUIRUPHG��$W� WKH�
VHFRQG�VWDJH�WKHUH�ZDV�D�WDVN�WR�UHYHDO�JHQHWLF�IHDWXUHV�RI�D�WHHWKLQJ��WKH�
FRXUVH�RI�SUHJQDQF\�DQG�FKLOGELUWK��D�VRPDWLF�FRQGLWLRQ�RI�FKLOGUHQ�IURP�
WKH�PRPHQW�RI�WKH�ELUWK�±�LQ�WKLV�UHJDUG�TXHVWLRQLQJ�RI�SDUHQWV�RI�VFKRRO�
VWXGHQWV�ZDV� FDUULHG� RXW�� )XUWKHU� WKH� DQDO\VLV� RI� WKH� REWDLQHG� GDWD�ZDV�
PDGH��5HVXOWV��$IWHU�SURFHVVLQJ�RI�WKH�UHVXOWV�UHFHLYHG�GXULQJ�LQVSHFWLRQ��
LW�ZDV�UHYHDOHG�WKDW�DW�����RI�WKH�H[DPLQHG�FKLOGUHQ�D�SUHPDWXUH�WHHWKLQJ��
6R�DW�����RI�WKH�H[DPLQHG�FKLOGUHQ�DW�WKH�DJH�RI��±��\HDUV�LQ�DQ�RUDO�FDYLW\�
KDG�FRQVWDQW�ODWHUDO�FXWWHUV�����������������������RI�FKLOGUHQ�E\��±��\HDUV�
KDG�FRQVWDQW�FDQLQHV�����������������������RI�FKLOGUHQ�LQ��±��\HDUV�KDG�WKH�
VHFRQG�SUHPRODU�WHHWK�������������������DQG�DW����RI�WKH�H[DPLQHG�SDWLHQWV�
WKH� ¿UVW� SUHPRODU� WHHWK� �������������� ZHUH� FXW� WKURXJK� E\� �±�� \HDUV��
$FFRUGLQJ�WR�TXHVWLRQLQJ�RI�SDUHQWV�LW�EHFDPH�FOHDU�WKDW�����RI�FKLOGUHQ�
ZHUH�LQ�FKHVW�DJH�RQ�VLPXODWHG�IHHGLQJ������KDG�D�JHQHWLF�SUHGLVSRVLWLRQ�
WR�DQ�HDUO\�WHHWKLQJ��$W����RI�WKH�VXUYH\HG�FKLOGUHQ�WKH�WHHWKLQJ�GHOD\�ZDV�
REVHUYHG��6R�DW����IURP�WKHP�E\���\HDUV�WKH�FHQWUDO�FXWWHUV������������������
ZHUH�QRW�FXW�WKURXJK��$QG����RI�FKLOGUHQ�DW�WKH�DJH�RI���\HDUV�KDG�QR�¿UVW�
FRQVWDQW�PRODU�WHHWK�������������������%\�UHVXOWV�RI�TXHVWLRQLQJ�RI�SDUHQWV�
LW�LV�HVWDEOLVKHG�WKDW�����RI�WKH�H[DPLQHG�FKLOGUHQ�ZLWK�D�ODWH�WHHWKLQJ�DW�
FKHVW�DJH�KDG�YDULRXV�VRPDWRSDWKLHV��DQG�����RI�FKLOGUHQ�ZHUH�ERUQ�WKH�
SUHPDWXUHO\�ERUQ��$WWUDFWV�DWWHQWLRQ�WKDW�IDFW�WKDW�SDUHQWV�RI�WKH�VXUYH\HG�
FKLOGUHQ�GLG�QRW�NQRZ�DERXW�FRPPXQLFDWLRQ�RI�WHUPV�RI�D�WHHWKLQJ�DW�WKH�
FKLOG�ZLWK�VXFK�IDFWRUV��DV�IHDWXUHV�RI�IHHGLQJ��QRUPDO�WHUPV�RI�WKH�ELUWK�
DQG� D� VRPDWLF� FRQGLWLRQ� RI� WKH� FKLOG� VLQFH� WKH� ELUWK��&RQFOXVLRQ��7KXV��
DFFRUGLQJ�WR�WKH�VWDWLVWLFV�RI�UHVHDUFKHV��WKH�ELJ�SHUFHQW�RI�YLRODWLRQV�RI�D�
WHHWKLQJ�LV�REVHUYHG�QRZ��$IWHU�SURFHVVLQJ�RI�WKH�UHVXOWV�UHFHLYHG�GXULQJ�
LQVSHFWLRQ�� LW�ZDV� UHYHDOHG� WKDW� IURP����� H[DPLQHG� FKLOGUHQ� ���� IURP�
WKHP� KDG� D� SUHPDWXUH� WHHWKLQJ��$W� ��� RI� WKH� VXUYH\HG� VFKRRO� VWXGHQWV�
WKH� WHHWKLQJ�GHOD\�ZDV� REVHUYHG�� ,W� LV� ERXQG�ERWK� WR� HFRORJLFDO� IDFWRUV��
DQG� WR�GLVHDVHV�RI� WKH�ZRPDQ�GXULQJ�SUHJQDQF\�DQG� IHDWXUHV�RI� D� FKLOG�
GHYHORSPHQW�WLOO�WKH�ELUWK��,W�VKRXOG�EH�QRWHG�WKDW�LW�LV�QHFHVVDU\�WR�FRQVLGHU�
DOO�WKHVH�IDFWRUV�DQG�WR�FDUU\�RXW�SUHYHQWLRQ�RI�GLVHDVHV�RI�PRWKHU�WR�DQG�
GXULQJ�SUHJQDQF\��WR�FDUU\�RXW�VDQLWDU\�DQG�HGXFDWLRQDO�ZRUN�ZLWK�\RXQJ�
PRWKHUV�FRQFHUQLQJ�UDWLRQDO�IHHGLQJ�RI�WKH�FKLOG��VSHFLDO�DWWHQWLRQ�SD\LQJ�
RQ�VLPXODWHG�PL[HV��$W�GHWHFWLRQ�RI�JHQHUDO�GLVHDVHV�DW�WKH�FKLOG�WKHLU�ZHOO�
WLPHG� WUHDWPHQW� WRJHWKHU�ZLWK� WKH�SHGLDWULFLDQ��DV�ZHOO�DV� VXSHUYLVLRQ�DW�
WKH�GHQWLVW�IRU�WKH�SXUSRVH�RI�SUHYHQWLRQ��HDUO\�GLDJQRVWLFV��DQG�WUHDWPHQW�
RI� SUREOHPV� ZLWK� D� WHHWKLQJ� DW� NLGV� LV� QHFHVVDU\�� 7KH� VSHFLDO� DWWHQWLRQ�
VKRXOG�EH�SDLG�WR�KHULWDEOH�GLVHDVHV�DQG�FDUHIXOO\�WR�FROOHFW�WKH�DQDPQHVLV�
DW� SDUHQWV� IRU� WKH� SXUSRVH� RI� HDUO\� GLDJQRVWLFV� DQG� SRVVLELOLW\� RI� WKH�
SUHYHQWLRQ�RI�DQRPDOLHV�RI�GHYHORSPHQW�DQG�WHHWKLQJ�WHUPV�

ɋɊȺȼɇɂɌȿɅɖɇȺə�ɆɈɊɎɈɎɍɇɄɐɂɈɇȺɅɖɇȺə�
ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ�ɋɅɘɇɇɕɏ�ɀȿɅȿɁ�ɉɊȿȾɋɌȺȼɂɌȿɅȿɃ�
ɊȺɁɅɂɑɇɕɏ�ɄɅȺɋɋɈȼ�ɉɈɁȼɈɇɈɑɇɕɏ��ȺɆɎɂȻɂɂ��
ɊȿɉɌɂɅɂɂ��ɆɅȿɄɈɉɂɌȺɘɓɂȿ�
ɂ�ȼ��Ɇɚɲɤɢɧɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɛ�ɧ���ɩɪɨɮ��ɇ�ɇ��ɒɟɜɥɸɤ
Ɉɪɟɧɛɭɪɝɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� Ɉɪɟɧɛɭɪɝ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ƚɢɫɬɨɮɢɡɢɨɥɨɝɢɢ� ɤɪɭɩɧɵɯ� ɫɥɸɧɧɵɯ�ɠɟɥɟɡ� ɩɨɡɜɨɧɨɱɧɵɯ�
ɠɢɜɨɬɧɵɯ�ɢ�ɱɟɥɨɜɟɤɚ�ɩɨɫɜɹɳɟɧɨ�ɦɧɨɝɨ�ɥɢɬɟɪɚɬɭɪɵ��Ɉɞɧɚɤɨ�ɦɟɥɤɢɟ�
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ɫɥɸɧɧɵɟ� ɠɟɥɟɡɵ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ� ɢɫɫɥɟɞɨɜɚɧɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ��
ɇɚɢɦɟɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɵ� ɜɨɩɪɨɫɵ� ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɷɬɢɯ� ɠɟɥɟɡ� ɩɨɡɜɨɧɨɱɧɵɯ� ɜ� ɫɪɚɜɧɢɬɟɥɶɧɨ�
ɷɜɨɥɸɰɢɨɧɧɨɦ�ɚɫɩɟɤɬɟ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɋɪɚɜɧɢɬɟɥɶɧɨɟ�ɢɡɭɱɟɧɢɟ�
ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɨɣ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɥɸɧɧɵɯ� ɠɟɥɟɡ� ɹɡɵɤɚ�
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɪɚɡɥɢɱɧɵɯ�ɤɥɚɫɫɨɜ�ɩɨɡɜɨɧɨɱɧɵɯ��ɚɦɮɢɛɢɢ��ɪɟɩɬɢɥɢɢ��
ɦɥɟɤɨɩɢɬɚɸɳɢɟ���Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɥɢ�ɠɟɥɟɡɵ�ɹɡɵɤɚ�
ɨɬ����ɨɡɟɪɧɵɯ�ɥɹɝɭɲɟɤ��5DQD�ULGLEXQGD������ɩɪɵɬɤɢɯ�ɹɳɟɪɢɰ��/DFHUWD�
DJLOLV��� ��� ɦɚɥɵɯ� ɫɭɫɥɢɤɨɜ� �&LWHOOXV� S\JPDHXV� 3DOODV��� ɨɬɥɨɜɥɟɧɧɵɯ�
ɜ� ɜɟɫɟɧɧɟ�ɥɟɬɧɢɣ� ɫɟɡɨɧ� ����� ɝ�� ɜ� ɷɤɨɥɨɝɢɱɟɫɤɢ� ɛɥɚɝɨɩɨɥɭɱɧɵɯ�
ɷɤɨɫɢɫɬɟɦɚɯ� Ɉɪɟɧɛɭɪɝɫɤɨɣ� ɨɛɥɚɫɬɢ�� ɉɨɥɭɱɟɧɧɵɣ� ɦɚɬɟɪɢɚɥ�
ɮɢɤɫɢɪɨɜɚɥɢ�ɜ�����ɧɟɣɬɪɚɥɶɧɨɦ�ɮɨɪɦɚɥɢɧɟ��ɨɛɟɡɜɨɠɢɜɚɥɢ�ɜ�ɫɩɢɪɬɚɯ�
ɜɨɡɪɚɫɬɚɸɳɟɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɢ� ɡɚɥɢɜɚɥɢ� ɜ� ɩɚɪɚɮɢɧ�� ɉɚɪɚɮɢɧɨɜɵɟ�
ɫɪɟɡɵ� ɬɨɥɳɢɧɨɣ� �±�� ɦɤɦ� ɨɤɪɚɲɢɜɚɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɨɛɡɨɪɧɵɯ�
ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ��ɝɟɦɚɬɨɤɫɢɥɢɧ�Ɇɚɣɟɪɚ�ɢ�ɷɨɡɢɧ��ɢ�ɝɢɫɬɨɯɢɦɢɱɟɫɤɢɯ�
�ɒɂɄ�ɪɟɚɤɰɢɹ�� ɪɟɚɤɰɢɹ� ɧɚ� ɫɭɦɦɚɪɧɵɣ� ɛɟɥɨɤ� ɩɨ� Ⱦɚɧɢɟɥɥɢ��
ɦɟɬɨɞɨɜ��ɇɚ�ɨɤɪɚɲɟɧɧɵɯ�ɫɪɟɡɚɯ�ɩɪɨɜɨɞɢɥɢ�ɦɨɪɮɨɦɟɬɪɢɸ�ɫɬɪɭɤɬɭɪ�
ɫɥɸɧɧɵɯ� ɠɟɥɟɡ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɹɡɵɤɟ� ɨɡɟɪɧɨɣ� ɥɹɝɭɲɤɢ� ɫɥɸɧɧɵɟ�
ɠɟɥɟɡɵ� ɯɨɪɨɲɨ� ɪɚɡɜɢɬɵ� ɢ� ɪɚɫɩɨɥɚɝɚɸɬɫɹ� ɜ� ɫɥɢɡɢɫɬɨɣ� ɨɛɨɥɨɱɤɟ�
ɜɟɪɯɧɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɹɡɵɤɚ�� ɀɟɥɟɡɵ� ɢɦɟɸɬ� ɬɪɭɛɱɚɬɨɟ� ɫɬɪɨɟɧɢɟ��
ɤɨɧɰɟɜɵɟ�ɨɬɞɟɥɵ�ɢ�ɜɵɜɨɞɧɵɟ�ɩɪɨɬɨɤɢ�ɠɟɥɟɡ�ɜɵɫɬɥɚɧɵ�ɨɞɧɨɫɥɨɣɧɵɦ�
ɜɵɫɨɤɨɩɪɢɡɦɚɬɢɱɟɫɤɢɦ� ɷɩɢɬɟɥɢɟɦ�� ȼ� ɫɨɫɬɚɜɟ� ɷɩɢɬɟɥɢɚɥɶɧɨɝɨ�
ɩɥɚɫɬɚ� ɫɨɞɟɪɠɚɬɫɹ� ɠɟɥɟɡɢɫɬɵɟ� ɜɵɫɨɤɨɩɪɢɡɦɚɬɢɱɟɫɤɢɟ� ɤɥɟɬɤɢ��
ɦɟɠɞɭ� ɤɨɬɨɪɵɦɢ� ɪɚɫɩɨɥɨɠɟɧɵ� ɛɚɡɚɥɶɧɵɟ� ɤɥɟɬɤɢ�� ɜɵɩɨɥɧɹɸɳɢɟ�
ɤɚɦɛɢɚɥɶɧɭɸ� ɮɭɧɤɰɢɸ�� ɋɟɤɪɟɬ� ɠɟɥɟɡ� ɞɚɟɬ� ɢɧɬɟɧɫɢɜɧɭɸ� ɪɟɚɤɰɢɸ�
ɧɚ� ɫɭɦɦɚɪɧɵɣ� ɛɟɥɨɤ� ɢ� ɒɂɄ�ɩɨɡɢɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ�� ɍ� ɩɪɵɬɤɨɣ�
ɹɳɟɪɢɰɵ�ɠɟɥɟɡɢɫɬɵɟ� ɫɬɪɭɤɬɭɪɵ� ɹɡɵɤɚ� ɪɚɡɜɢɬɵ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɥɚɛɟɟ�
ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɨɡɟɪɧɨɣ� ɥɹɝɭɲɤɨɣ� ɢ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɟɝɥɭɛɨɤɢɦɢ�
ɤɪɢɩɬɚɦɢ�� ɋɬɟɧɤɚ� ɤɪɢɩɬ� ɨɛɪɚɡɨɜɚɧɚ� ɦɧɨɝɨɫɥɨɣɧɵɦ� ɷɩɢɬɟɥɢɟɦ��
ȼ� ɰɢɬɨɩɥɚɡɦɟ� ɫɟɤɪɟɬɨɪɧɵɯ� ɤɥɟɬɨɤ� ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ� ɧɟɛɨɥɶɲɨɟ�
ɤɨɥɢɱɟɫɬɜɨ�ɫɥɢɡɢɫɬɵɯ�ɢ�ɛɟɥɤɨɜɵɯ�ɜɟɳɟɫɬɜ��ȼ�ɹɡɵɤɟ�ɦɚɥɨɝɨ�ɫɭɫɥɢɤɚ�
ɫɥɸɧɧɵɟ� ɠɟɥɟɡɵ� ɯɨɪɨɲɨ� ɪɚɡɜɢɬɵ� ɢ� ɪɚɫɩɨɥɨɠɟɧɵ� ɜ� ɨɛɥɚɫɬɢ� ɤɨɪɧɹ�
ɹɡɵɤɚ�� ɚ� ɬɚɤɠɟ� ɜ� ɨɛɥɚɫɬɢ� ɠɟɥɨɛɨɜɚɬɵɯ� ɢ� ɥɢɫɬɨɜɢɞɧɵɯ� ɫɨɫɨɱɤɨɜ��
ɀɟɥɟɡɵ� ɹɡɵɤɚ� ɫɭɫɥɢɤɚ� ɹɜɥɹɸɬɫɹ� ɚɥɶɜɟɨɥɹɪɧɨ�ɬɪɭɛɱɚɬɵɦɢ��
Ɉɫɨɛɟɧɧɨɫɬɶɸ� ɠɟɥɟɡ� ɹɡɵɤɚ� ɫɭɫɥɢɤɚ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɡɭɱɟɧɧɵɦɢ�
ɚɦɮɢɛɢɹɦɢ� ɢ� ɪɟɩɬɢɥɢɹɦɢ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɠɟɥɟɡɵ� ɹɡɵɤɚ� ɫɭɫɥɢɤɚ�
ɪɚɫɩɨɥɨɠɟɧɵ�ɤɚɤ�ɜ�ɫɥɢɡɢɫɬɨɣ�ɨɛɨɥɨɱɤɟ��ɬɚɤ�ɢ�ɦɟɠɞɭ�ɦɵɲɟɱɧɵɯ�ɩɭɱɤɨɜ�
ɹɡɵɤɚ��ɗɩɢɬɟɥɢɣ�ɤɨɧɰɟɜɵɯ�ɨɬɞɟɥɨɜ�ɢ�ɜɵɜɨɞɧɵɯ�ɩɪɨɬɨɤɨɜ�ɞɜɭɫɥɨɣɧɵɣ�
ɢ� ɩɪɟɞɫɬɚɜɥɟɧ� ɫɟɤɪɟɬɨɪɧɵɦɢ� ɢ� ɦɢɨɷɩɢɬɟɥɢɚɥɶɧɵɦɢ� ɤɥɟɬɤɚɦɢ�� ɉɨ�
ɫɨɫɬɚɜɭ� ɜɵɞɟɥɹɟɦɨɝɨ� ɫɟɤɪɟɬɚ� ɪɚɡɥɢɱɚɸɬ� �� ɪɚɡɧɨɜɢɞɧɨɫɬɢ� ɠɟɥɟɡ�
±� ɫɥɢɡɢɫɬɵɟ� ɢ� ɛɟɥɤɨɜɵɟ�� ɉɨ� ɫɥɨɠɧɨɫɬɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɫɥɸɧɧɵɟ�
ɠɟɥɟɡɵ�ɹɡɵɤɚ�ɫɭɫɥɢɤɚ�ɩɪɢɛɥɢɠɚɸɬɫɹ�ɤ�ɤɪɭɩɧɵɦ�ɫɥɸɧɧɵɦ�ɠɟɥɟɡɚɦ��
ɬɚɤ�� ɜ� ɫɨɫɬɚɜɟ� ɢɯ� ɜɵɜɨɞɧɵɯ� ɩɪɨɬɨɤɨɜ� ɨɛɧɚɪɭɠɟɧɵ� ɢɫɱɟɪɱɟɧɧɵɟ�
ɩɪɨɬɨɤɢ� �ɫɥɸɧɧɵɟ� ɬɪɭɛɤɢ��� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ� ɨ� ɩɚɪɚɥɥɟɥɢɡɦɟ� ɜ� ɪɚɡɜɢɬɢɢ� ɫɥɸɧɧɵɯ�ɠɟɥɟɡ� ɹɡɵɤɚ�
ɭ� ɠɢɜɨɬɧɵɯ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� ɪɚɡɥɢɱɧɵɦ� ɤɥɚɫɫɚɦ� ɩɨɡɜɨɧɨɱɧɵɯ��
Ʉɚɤ� ɭ� ɧɢɡɲɢɯ� ɢɡ� ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɩɨɡɜɨɧɨɱɧɵɯ� �ɚɦɮɢɛɢɢ��� ɬɚɤ� ɢ� ɭ�
ɜɵɫɲɢɯ� �ɦɥɟɤɨɩɢɬɚɸɳɢɟ��� ɜ� ɫɨɫɬɚɜɟ� ɫɟɤɪɟɬɚ� ɠɟɥɟɡɢɫɬɵɯ� ɤɥɟɬɨɤ�
ɫɥɸɧɧɵɯ� ɠɟɥɟɡ� ɫɨɞɟɪɠɚɬɫɹ� ɢ� ɫɥɢɡɢɫɬɵɟ�� ɢ� ɛɟɥɤɨɜɵɟ� ɜɟɳɟɫɬɜɚ�� ɂɡ�
ɢɫɫɥɟɞɨɜɚɧɧɵɯ� ɜɢɞɨɜ� ɧɚɢɛɨɥɟɟ� ɫɥɨɠɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɨɪɝɚɧɢɡɚɰɢɢ�
ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�ɫɥɸɧɧɵɯ�ɠɟɥɟɡɚɯ�ɹɡɵɤɚ�ɦɥɟɤɨɩɢɬɚɸɳɢɯ�
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2)�9$5,286�&/$66(6�2)�9(57(%5$7(6��$03+,%,$16��
5(37,/(6��0$00$/6�
,�9��0DVKNLQD
6FLHQWL¿F�$GYLVRU�±�'%LRO6FL��3URI��1�1��6KHYOXN
2UHQEXUJ�6WDWH�0HGLFDO�$FDGHP\��2UHQEXUJ��5XVVLD

,QWURGXFWLRQ�� 7KHUH� DUH� D� ORW� RI� OLWHUDWXUH� GHYRWHG� WR� KLVWRSK\VLRORJ\�
RI� PDMRU� VDOLYDU\� JODQGV� RI� YHUWHEUDWH� DQLPDOV� DQG� KXPDQV�� +RZHYHU��
PLQRU� VDOLYDU\� JODQGV� RI� WKH� RUDO� FDYLW\� DUH� VWXGLHG� QRW� VXI¿FLHQWO\��
3UREOHP�RI�PRUSKRIXQFWLRQDO�FKDUDFWHULVWLF�RI�WKHVH�JODQGV�RI�YHUWHEUDWHV�
DUH� OHVV� GHYHORSHG� LQ� FRPSDUDWLYH� HYROXWLRQDU\� DVSHFW�� $LP�� 7KH� DLP�
RI� WKH� UHVHDUFK� ZDV� WR� PDNH� FRPSDUDWLYH� VWXG\� RI� PRUSKRIXQFWLRQDO�
FKDUDFWHULVWLFV�RI�VDOLYDU\�JODQGV�RI�WKH�UHSUHVHQWDWLYHV�RI�YDULRXV�FODVVHV�
RI� YHUWHEUDWHV� �DPSKLELDQV�� UHSWLOHV��PDPPDOV���0DWHULDOV� DQG�PHWKRGV��
7KH�UHVHDUFK�ZDV�SHUIRUPHG�RQ�WRQJXH�JODQGV�RI����OLPQHWLF�IURJV��5DQD�
ULGLEXQGD��� ��� VDQG� OL]DUGV� �/DFHUWD� DJLOLV��� ��� VPDOO� JURXQG� VTXLUUHOV�
�&LWHOOXV� S\JPDHXV� 3DOODV�� FDXJKW� GXULQJ� VSULQJ�VXPPHU� VHDVRQ� �����
LQ�HFRORJLFDOO\�VDIH�HFRV\VWHPV�RI�2UHQEXUJ�UHJLRQ��7RQJXH�JODQGV�ZHUH�
¿[HG� LQ� ���� QHXWUDO� IRUPDOLQ�� GHK\GUDWHG� LQ� DOFRKROV� RI� FLQFUHDVLQJ�
FRQFHQWUDWLRQ� DQG� HPEHGGHG� LQ� SDUDI¿Q�� 0RUSKRPHWULF� DQDO\VLV� RI�
KLVWRORJLFDO� VWUXFWXUHV�ZDV�SHUIRUPHG� LQ�+	(�DQG�3$6�VWDLQHG��±���P�

VHFWLRQV� RI� VDOLYDU\� JODQGV�� 5HVXOWV�� /LPQHWLF� IURJV� VDOLYDU\� JODQGV� RI�
WKH� WRQJXH�ZHUH�ZHOO�GHYHORSHG�DQG�ORFDWHG� LQ� WKH�PXFRVD�RI� WKH�XSSHU�
VXUIDFH� RI� WKH� WRQJXH�� *ODQGV� KDG� WXEXODU� VWUXFWXUH�� EDVDO� VHFWLRQV� DQG�
H[FUHWRU\�GXFWV�ZHUH�OLQHG�ZLWK�D�VLQJOHOD\HUHG�KLJK�SULVPDWLF�HSLWKHOLXP��
7KH� JODQGXODU� HSLWKHOLXP� FRQWDLQHG� KLJK� SULVPDWLF� FHOOV� ZKLFK� ZHUH�
ORFDWHG�EHWZHHQ�WKH�EDVDO�FHOOV�DQG�SHUIRUPHG�WKH�UHJHQHUDWLYH�IXQFWLRQ��
*ODQGXODU�VHFUHW�UHYHDOHG�LQWHQVH�UHDFWLRQ�RQ�WRWDO�SURWHLQ�DQG�ZDV�3$6�
SRVLWLYH��6DQG�/L]DUG�JODQGXODU�VWUXFWXUHV�RI� WKH�WRQJXH�ZHUH�GHYHORSHG�
VLJQL¿FDQWO\�ZHDNHU� FRPSDULQJ� OLPQHWLF� IURJ�DQG�ZHUH�SUHVHQWHG�E\�QR�
GHHSFU\SWV��:DOO� RI� WKH� FU\SWV�ZHUH� IRUPHG� E\� VWUDWL¿HG� HSLWKHOLXP�� ,Q�
WKH� F\WRSODVP�RI� WKH� VHFUHWRU\� FHOOV�ZHUH� VPDOO� DPRXQW� RI�PXFRXV� DQG�
SURWHLQ� LQFOXVLRQV�� ,Q� WKH� WRQJXH� RI� VPDOO� JRSKHU� VDOLYDU\� JODQGV� ZHUH�
ZHOO�GHYHORSHG��7KH\�ZHUH�ORFDWHG�LQ�WKH�URRW�RI�WKH�WRQJXH�DV�ZHOO�DV�LQ�
FLUFXPYDOODWH�SDSLOODH��7RQJXH�JODQGV�RI�JRSKHU�ZHUH� WXEXORDFLQDU��7KH�
SHFXOLDULW\�RI�JRSKHU�JODQGV�LV�WKDW�WKH�JRSKHU�WRQJXH�JODQGV�DUH�ORFDWHG�LQ�
WKH�PXFRVD�DQG�EHWZHHQ�PXVFOH�EXQGOHV�RI�WKH�WRQJXH��(SLWKHOLXP�RI�WKH�
EDVDO�VHFWLRQ�DQG�H[FUHWRU\�GXFWV�ZDV�GRXEOH�OD\HU�DQG�ZDV�UHSUHVHQWHG�
E\�VHFUHWRU\�DQG�P\RHSLWKHOLDO�FHOOV��%\�FRPSRVLWLRQ�RI� WKH�VHFUHW�ZHUH�
GLVWLQJXLVKHG�WZR�NLQGV�RI�JODQGV��PXFRXV�DQG�VHURXV��$FFRUGLQJ�WR�WKH�
FRPSOH[LW\� RI� WKH� RUJDQL]DWLRQ� WKH� JRSKHU� WRQJXH� VDOLYDU\� JODQGV� DUH�
PRUH� OLNHO\�PDMRU� VDOLYDU\� JODQGV�� DV� WKH� VWULDWHG� GXFWV� �VDOLYDU\� WXEHV��
DUH� IRXQG� DV� D� SDUW� RI� WKHLU� H[FUHWRU\� GXFWV�� &RQFOXVLRQ�� 7KH� REWDLQHG�
UHVXOWV� LQGLFDWH� WKH�SDUDOOHOLVP� LQ� WKH�GHYHORSPHQW�RI�VDOLYDU\�JODQGV�RI�
WKH�WRQJXH�RI�DQLPDOV�EHORQJLQJ�WR�GLIIHUHQW�FODVVHV�RI�YHUWHEUDWHV��%RWK�
LQ� WKH� ORZHU� FODVVHV� RI� WKH� VWXGLHG� YHUWHEUDWHV� �DPSKLELDQV��� DQG� LQ� WKH�
KLJKHU��PDPPDOV��WKH�VHFUHW�RI�WKH�JODQGXODU�FHOOV�RI�WKH�VDOLYDU\�JODQGV�
FRQWDLQHG�PXFRXV�DQG�SURWHLQ�VXEVWDQFHV��7KH�PRVW�FRPSOH[�RUJDQL]DWLRQ�
RI� WKH� JODQGV� DPRQJ� WKH� H[DPLQHG� VSHFLHV�ZDV� REVHUYHG� LQ� WKH� WRQJXH�
VDOLYDU\�JODQGV�RI�PDPPDOV�

ɈɉɊȿȾȿɅȿɇɂȿ�ɁɇȺɑȿɇɂə�ɉȺɊȺɆȿɌɊɈȼ�ɇɂɀɇȿɃ�
ɑȿɅɘɋɌɂ�ȾɅə�ȺɇȿɋɌȿɁɂɂ�ɂ�ɉɊɈȿɄɌɂɊɈȼȺɇɂə�
ɇɂɀɇȿɑȿɅɘɋɌɇɈȽɈ�ɋɍɋɌȺȼȺ
Ⱥ�Ⱦ��Ʉɚɧɤɚɫɨɜɚ��Ⱥ�Ⱥ��ɋɬɚɪɰɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɤ�ɦ�ɧ���ɞɨɰɟɧɬ�Ⱥ�Ⱥ��Ʉɭɪɧɢɤɨɜɚ
ɇɢɠɟɝɨɪɨɞɫɤɚɹ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� ɇɢɠɧɢɣ�
ɇɨɜɝɨɪɨɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ʌɢɰɨ� ɢɝɪɚɟɬ� ɛɨɥɶɲɭɸ� ɪɨɥɶ� ɜ� ɩɪɨɰɟɫɫɟ� ɦɟɠɥɢɱɧɨɫɬɧɨɝɨ�
ɨɛɳɟɧɢɹ�ɢ�ɹɜɥɹɟɬɫɹ�ɨɛɴɟɤɬɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɤɚɤ�ɞɟɹɬɟɥɟɣ�ɢɫɤɭɫɫɬɜɚ��
ɬɚɤ�ɢ�ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ�ɦɟɞɢɰɢɧɵ��Ⱥɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɥɢɰɚ�ɛɨɥɶɧɨɝɨ�ɢɦɟɸɬ�ɜɚɠɧɨɟ�ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɩɨɞɛɨɪɚ�ɨɪɬɨɬɨɩɢɱɟɫɤɨɝɨ�
ɚɥɥɨɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɢ� ɯɨɪɨɲɢɯ� ɤɨɫɦɟɬɢɱɟɫɤɨɝɨ� ɢ�
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɪɟɡɭɥɶɬɚɬɨɜ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ�� ȼ� ɩɪɨɰɟɫɫɟ�
ɪɨɫɬɚ�ɢ�ɪɚɡɜɢɬɢɹ�ɥɢɰɟɜɨɝɨ�ɫɤɟɥɟɬɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ��
ɜɟɥɢɱɢɧɚ�HH�ɭɝɥɨɜ�ɦɟɧɹɟɬɫɹ��ɱɬɨ�ɢɦɟɟɬ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ� ɡɧɚɱɟɧɢɟ�ɜ�
ɨɪɬɨɞɨɧɬɢɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɧɚɥɢɱɢɟ� ɩɪɨɝɧɚɬɢɢ� ɢ�
ɩɪɨɝɟɧɢɢ��ɜɵɹɜɢɬɶ�ɡɧɚɱɢɦɨɫɬɶ�ɞɥɢɧɵ�ɤɚɧɚɥɚ�ɞɥɹ�ɚɧɟɫɬɟɡɢɢ��ɜɵɹɜɢɬɶ�
ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ� ɢ� ɪɟɝɪɟɫɫɢɨɧɧɵɟ� ɜɡɚɢɦɨɫɜɹɡɢ� ɩɪɢɡɧɚɤɨɜ� ɧɢɠɧɟɣ�
ɱɟɥɸɫɬɢ��ɭɫɬɚɧɨɜɢɬɶ�ɡɧɚɱɟɧɢɟ�ɩɚɪɚɦɟɬɪɨɜ�ɞɥɢɧɵ�ɜɟɬɜɢ�ɢ�ɩɨɥɨɜɢɧɵ�
ɬɟɥɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɜ� ɩɨɞɛɨɪɟ� ɬɪɚɧɫɩɥɚɧɬɚɬɚ� ɧɢɠɧɟɱɟɥɸɫɬɧɨɝɨ�
ɫɭɫɬɚɜɚ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� Ȼɵɥɢ� ɢɫɫɥɟɞɨɜɚɧɵ� ��� ɧɢɠɧɢɯ�
ɱɟɥɸɫɬɟɣ�� ɇɚ� ɤɨɫɬɧɵɯ� ɩɪɟɩɚɪɚɬɚɯ� ɩɪɨɜɨɞɢɥɢ� ɢɡɦɟɪɟɧɢɟ� ɜɟɥɢɱɢɧ�
ɫɥɟɞɭɸɳɢɯ� ɩɚɪɚɦɟɬɪɨɜ�� ɭɝɥɨɜ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� �ɨɛɪɚɡɨɜɚɧɧɵɯ�
ɬɟɥɨɦ� ɢ� ɟɟ� ɜɨɫɯɨɞɹɳɢɦɢ� ɜɟɬɜɹɦɢ�� ɫ� ɩɨɦɨɳɶɸ� ɬɪɚɧɫɩɨɪɬɢɪɚ��
ɲɢɪɢɧɵ� ɦɵɳɟɥɤɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� �ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ� ɤɪɚɣɧɢɦɢ�
ɬɨɱɤɚɦɢ�� ɢ� ɜɵɫɨɬɵ� ɜɟɬɜɢ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� �ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ�
ɭɝɥɨɦ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɢ� ɨɫɧɨɜɚɧɢɟɦ� ɝɨɥɨɜɤɢ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�� ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɲɬɚɧɝɟɧɰɢɪɤɭɥɹ�� ɞɥɢɧɵ� ɩɨɥɨɜɢɧɵ� ɬɟɥɚ� ɧɢɠɧɟɣ�
ɱɟɥɸɫɬɢ��ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɭɝɥɨɦ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ�ɢ�ɩɨɞɛɨɪɨɞɨɱɧɵɦ�
ɜɵɫɬɭɩɨɦ��ɩɨ�ɧɚɪɭɠɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫ�ɩɨɦɨɳɶɸ�ɥɟɧɬɵ��ɂɡɦɟɪɟɧɢɟ�
ɞɥɢɧɵ� ɤɚɧɚɥɚ� ɩɪɨɜɨɞɢɥɨɫɶ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɦɹɝɤɚɹ� ɩɪɨɜɨɥɨɤɚ�
ɜɜɨɞɢɥɚɫɶ�ɜ�ɤɚɧɚɥ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ�ɱɟɪɟɡ�ɩɨɞɛɨɪɨɞɨɱɧɨɟ�ɨɬɜɟɪɫɬɢɟ�
ɢɥɢ� ɨɬɜɟɪɫɬɢɟ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�� ɞɨɜɨɞɢɥɢ� ɞɨ� ɚɩɟɪɬɭɪɵ� ɨɬɜɟɪɫɬɢɹ��
ɜɵɧɢɦɚɥɢ�ɢ�ɢɡɦɟɪɹɥɢ�ɞɥɢɧɭ�ɜɨɲɟɞɲɟɣ�ɩɪɨɜɨɥɨɤɢ�ɥɢɧɟɣɤɨɣ��Ʉɪɨɦɟ�
ɬɨɝɨ�� ɦɵ� ɩɨɫɱɢɬɚɥɢ� ɤɨɥɢɱɟɫɬɜɨ� ɚɥɶɜɟɨɥ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ�
ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ� ɫ� ɩɨɦɨɳɶɸ� ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ� ɢ� ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ�
ɚɧɚɥɢɡɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɋɪɟɞɧɢɟ� ɡɧɚɱɟɧɢɹ� ɩɨɥɭɱɢɥɢɫɶ� ɫɥɟɞɭɸɳɢɟ��
ȼɟɥɢɱɢɧɚ� ɭɝɥɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɫ� ɥɟɜɨɣ� ɫɬɨɪɨɧɵ� ɧɟɡɧɚɱɢɬɟɥɶɧɨ�
ɩɪɟɜɵɲɚɟɬ�ɜɟɥɢɱɢɧɭ�ɭɝɥɚ�ɫɩɪɚɜɚ��ɨɤɨɥɨ����ɨ���ȼɫɟ�ɡɧɚɱɟɧɢɹ�ɥɟɠɚɬ�ɜ�
ɞɢɚɩɚɡɨɧɟ� ���ɨ±���ɨ��Ʉɚɧɚɥ� ɥɟɜɨɣ� ɫɬɨɪɨɧɵ�ɧɟɦɧɨɝɨ� ɛɨɥɶɲɟ�ɩɪɚɜɨɣ�
�ɨɤɨɥɨ� �� ɫɦ��� Ɉɩɪɟɞɟɥɟɧɨ� ɩɨ� ɱɟɬɵɪɟ� ɚɥɶɜɟɨɥɵ� ɧɚ� ɤɚɠɞɨɣ� ɫɬɨɪɨɧɟ��
ɇɚ�ɫɟɦɢ�ɱɟɥɸɫɬɹɯ�ɚɥɶɜɟɨɥɵ�ɨɬɫɭɬɫɬɜɨɜɚɥɢ�ɫ�ɨɛɟɢɯ�ɫɬɨɪɨɧ��ɋɪɟɞɧɟɟ�
ɡɧɚɱɟɧɢɟ�ɞɥɢɧɵ�ɜɟɬɜɢ�±�ɨɤɨɥɨ���ɫɦ��ɞɥɢɧɚ�ɩɨɥɨɜɢɧɵ�ɤɨɪɩɭɫɚ�±���ɫɦ��
ɒɢɪɢɧɚ�ɦɵɳɟɥɤɚ�ɥɟɜɨɣ�ɫɬɨɪɨɧɵ�ɦɟɧɶɲɟ��ɱɟɦ�ɫɩɪɚɜɨɣ����ɫɦ�ɩɪɨɬɢɜ�
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���� ɫɦ�� ɪɚɡɥɢɱɢɹ� ɧɟɞɨɫɬɨɜɟɪɧɵ��� ɉɪɢ� ɩɪɨɜɟɞɟɧɢɢ� ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ�
ɚɧɚɥɢɡɚ� ɨɩɪɟɞɟɥɟɧɨ�� ɱɬɨ� ɬɨɥɶɤɨ� ɞɥɢɧɚ� ɜɟɬɜɢ� ɢ� ɪɚɡɦɟɪ� ɦɵɳɟɥɤɚ�
ɜɡɚɢɦɨɫɜɹɡɚɧɵ��ɤɨɷɮɮɢɰɢɟɧɬ�ɤɨɪɪɟɥɹɰɢɢ�������S ��������Ɉɫɬɚɥɶɧɵɟ�
ɩɚɪɚɦɟɬɪɵ�ɧɟ�ɹɜɥɹɸɬɫɹ�ɜɡɚɢɦɨɡɚɜɢɫɢɦɵɦɢ��ȼɵɜɨɞɵ��ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�
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,QWURGXFWLRQ��)DFH�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�SURFHVV�RI�LQWHUSHUVRQDO�
FRPPXQLFDWLRQ�DQG�LW�LV�WKH�REMHFW�RI�VWXG\�RI�DUW�DV�ZHOO�DV�UHSUHVHQWDWLYHV�
RI�PHGLFLQH��7KH�DQWKURSRPHWULF�UHVHDUFK�RI�WKH�SDWLHQW¶V�IDFH�LV�LPSRUWDQW�
IRU�WKH�VHOHFWLRQ�RI�RUWKRWRSLF�DOORJUDIW�RI�WKH�PDQGLEOH�DQG�JRRG�FRVPHWLF�
DQG�IXQFWLRQDO�UHVXOWV�RI�VXUJLFDO�WUHDWPHQW��,Q�WKH�SURFHVV�RI�JURZWK�DQG�
GHYHORSPHQW�RI�WKH�IDFLDO�VNHOHWRQ��LQFOXGLQJ�WKH�PDQGLEOH�� WKH�YDOXH�RI�
LWV�DQJOHV�FKDQJHV��ZKLFK�LV�RI�GLDJQRVWLF�YDOXH�LQ�RUWKRGRQWLFV��$LP��7KH�
DLP�LV�WR�GHWHUPLQH�WKH�SUHVHQFH�SURJHQ\�DQG�SURJQDWKLVP��WR�UHYHDO�WKH�
LPSRUWDQFH�RI�WKH�FKDQQHO¶V�OHQJWK�IRU�DQHVWKHVLD��WR�LGHQWLI\�FRUUHODWLRQ�
DQG�UHJUHVVLRQ�UHODWLRQVKLS�RI� WKH�PDQGLEOH¶V�VLJQV�� WR�VHW�SDUDPHWHUV�RI�
EUDQFK�OHQJWK�DQG�KDOI�RI�WKH�ERG\�RI�WKH�PDQGLEOH�LQ�WKH�VHOHFWLRQ�RI�WKH�
WHPSRURPDQGLEXODU� MRLQW� JUDIW��0DWHULDOV� DQG�PHWKRGV��:H� LQYHVWLJDWHG�
��� PDQGLEOHV�� 9DOXHV� RI� WKH� IROORZLQJ� SDUDPHWHUV� ZHUH� PHDVXUHG� RQ�
ERQH� VSHFLPHQV�� WKH� DQJOHV� RI� WKH� PDQGLEOH� �IRUPHG� E\� WKH� ERG\� DQG�
LWV� DVFHQGLQJ� EUDQFKHV�� ZLWK� WKH� KHOS� RI� D� SURWUDFWRU�� WKH� ZLGWK� RI� WKH�
PDQGLEXODU� FRQG\OH� �WKH� GLVWDQFH� EHWZHHQ� WKH� H[WUHPH�SRLQWV� �� DQG� WKH�
PDQGLEXODU�UDPXV�KHLJKW��GLVWDQFH�EHWZHHQ�WKH�DQJOH�RI�WKH�PDQGLEOH�DQG�
WKH�EDVH�RI�WKH�KHDG�RI�WKH�PDQGLEOH��XVLQJ�D�FDOLSHU��WKH�OHQJWK�RI�WKH�KDOI�
RI�WKH�ORZHU�MDZ¶V�ERG\��WKH�GLVWDQFH�EHWZHHQ�WKH�DQJOH�RI�WKH�PDQGLEOH�
DQG�WKH�PHQWDO�SURWXEHUDQFH��RQ�WKH�RXWHU�VXUIDFH�ZLWK�WDSH��0HDVXULQJ�WKH�
OHQJWK�RI�WKH�FKDQQHO�ZDV�FDUULHG�RXW�DV�IROORZV��VRIW�ZLUH�ZDV�LQVHUWHG�LQWR�
WKH�FKDQQHO�RI�WKH�PDQGLEOH�WKURXJK�WKH�PHQWDO�IRUDPHQ��RU�WKH�PDQGLEXODU�
IRUDPHQ��WKHQ�ZDV�DGMXVWHG�WR�WKH�DSHUWXUH�RI�WKH�IRUDPHQ��UHPRYHG�DQG�
WKH�OHQJWK�RI�WKH�HQWHUHG�ZLUH�ZDV�PHDVXUHG�E\�WKH�UXOHU��:H�DOVR�FRXQWHG�
WKH� QXPEHU� RI� DOYHROL��7KH� UHVXOWV�ZHUH� DQDO\]HG� XVLQJ� FRUUHODWLRQ� DQG�
FRPSDUDWLYH�DQDO\VLV��5HVXOWV��$YHUDJH�YDOXHV�ZHUH�DV�IROORZV��7KH�DQJOH�
RI�WKH�ORZHU�MDZ�IURP�WKH�OHIW�VLGH�LV�VOLJKWO\�JUHDWHU�WKDQ�WKH�ULJKW�DQJOH�
�DERXW����ɨ���$OO�YDOXHV�DUH�LQ�WKH�UDQJH�RI����ɨ±���ɨ��7KH�FKDQQHO�RQ�WKH�
OHIW�VLGH�LV�D�OLWWOH�ELW�PRUH�WKDQ�WKH�ULJKW�RQH��DERXW���FP���,W�LV�GHWHUPLQHG�
WKDW�WKHUH�DUH�IRXU�DOYHROL�RQ�HDFK�VLGH��$OYHROL�DUH�DEVHQW�RQ�VHYHQ�MDZV�RQ�
WKH�ERWK�VLGHV��7KH�DYHUDJH�YDOXH�RI�WKH�OHQJWK�RI�WKH�EUDQFKHV�DUH�DERXW���
FP��WKH�OHQJWK�RI�WKH�VKHOO¶V�KDOI�LV���FP��7KH�ZLGWK�RI�WKH�FRQG\OH�RQ�WKH�
OHIW�VLGH�LV�VPDOOHU�WKDQ�RQ�WKH�ULJKW����FP�YHUVXV�����FP��WKH�GLIIHUHQFHV�DUH�
LQVLJQL¿FDQW��� ,Q�FRQGXFWLQJ� WKH�FRUUHODWLRQ�DQDO\VLV�ZH�GHWHUPLQHG� WKDW�
RQO\�WKH�OHQJWK�RI�WKH�EUDQFKHV�DQG�WKH�VL]H�RI�WKH�FRQG\OH�DUH�LQWHUUHODWHG�
�FRUUHODWLRQ� FRHI¿FLHQW� RI� ������ S �������� 7KH� UHPDLQLQJ� SDUDPHWHUV�
DUH� QRW� LQWHUGHSHQGHQW�� &RQFOXVLRQ�� $FFRUGLQJ� WR� WKH� UHVXOWV� RI� WKH�
PRUSKRPHWU\�RI�WKH�PDQGLEOH�LW�LV�GHWHUPLQHG�WKDW�VHYHQ�MDZV�EHORQJHG�WR�
HOGHUO\�SHRSOH��WKHUH�ZHUH�QRW�MDZV�ZLWK�SURJHQ\�DQG�SURJQDWKLVP�DPRQJ�
WKH�VWXGLHG��7KH�OHQJWK�RI� WKH�PDQGLEXODU�FKDQQHO� LV�QRW�FRUUHODWHG�ZLWK�
WKH�VL]H�RI�WKH�KDOI�RI�WKH�ERG\��L�H��WKH�SODFH�RI�WKH�LQMHFWLRQ�RI�DQHVWKHWLF�
LQ�WKH�PDQGLEXODU�EORFN�DQHVWKHVLD�GRHV�QRW�GHSHQG�RQ�WKH�OHQJWK�RI�WKH�
ERQH��7KH�LQWHUFRQQHFWLRQ�RI�PDQGLEOH¶V�SDUDPHWHUV�DOORZV�XV�WR�UHVWRUH�DQ�
XQNQRZQ�YDOXH�ZLWK�WKH�KHOS�RI�DQRWKHU�RQH�
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ɨɫɬɚɜɚɥɚɫɶ� ɛɟɡ� ɜɢɞɢɦɵɯ� ɢɡɦɟɧɟɧɢɣ� ±� ������� ɭ�ɟ�ɇ�� �ɪ ������� ɑɟɪɟɡ�
��� ɢ� ��� ɦɟɫ� ɜɨ� ɜɫɟɯ� ɝɪɭɩɩɚɯ� ɩɪɨɜɟɞɟɧ� ɩɨɜɬɨɪɧɨ� ɤɭɪɫ� ɮɨɬɨɮɨɪɟɡɚ�
ɢ� ɩɨɜɬɨɪɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ�� ɩɨɞɜɢɠɧɨɫɬɢ� ɢ�
ɪɟɧɬɝɟɧɨɞɟɧɫɢɬɨɦɟɬɪɢɢ� ɩɟɪɢɢɦɩɥɚɧɬɚɬɧɨɣ� ɡɨɧɵ�� ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ�
ɜ� ɫɪɨɤɢ� ��� ɦɟɫ� ɩɟɪɟɞ� ɫɟɚɧɫɨɦ�ɮɨɬɨɮɨɪɟɡɚ� ɜ� ��ɣ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ�
ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɭɥɭɱɲɢɥɚɫɶ� ɢ� ɟɟ� ɩɨɤɚɡɚɬɟɥɢ�
ɫɨɫɬɚɜɢɥɢ������ɩɮ�ɟ��ɢ����������ɩɮ�ɟ���ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�
ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɧɚ� ������ ɜ� ɞɜɭɯ� ɞɪɭɝɢɯ� ɧɚɛɥɸɞɚɥɨɫɶ� ɩɨɥɧɨɟ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ±� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ±�
����� ɩɮ�ɟ�� ɢ� ���������� ɩɮ�ɟ��� ɩɨɞɜɢɠɧɨɫɬɶ� ɢɦɩɥɚɧɬɚɬɨɜ� ɨɫɬɚɜɚɥɚɫɶ�
ɩɪɟɠɧɟɣ�ɜɨ�ɜɫɟɯ�ɝɪɭɩɩɚɯ�±�����ɢ�����ɛɚɥɥɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɑɟɪɟɡ����
ɦɟɫ�ɩɟɪɟɞ�ɫɥɟɞɭɸɳɢɦ�ɫɟɚɧɫɨɦ�ɮɨɬɨɮɨɪɟɡɚ�ɢɫɫɥɟɞɭɟɦɵɟ�ɩɚɪɚɦɟɬɪɵ�
ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ� ɜɨ� ɜɫɟɯ� ɝɪɭɩɩɚɯ� ɩɪɢɛɥɢɡɢɥɢɫɶ� ɤ� ɢɫɯɨɞɧɵɦ�� ɚ�
ɧɟɩɨɞɜɢɠɧɨɫɬɶ� ɢɦɩɥɚɧɬɚɬɨɜ� ɧɟ� ɢɡɦɟɧɢɥɚɫɶ�� ɨɩɬɢɱɟɫɤɚɹ� ɩɥɨɬɧɨɫɬɶ�
ɤɨɫɬɢ� ɜ� ɩɟɪɢɢɦɩɥɚɧɬɚɬɧɨɣ� ɡɨɧɟ� ɜɨ� ɜɫɟɯ� ɝɪɭɩɩɚɯ� ɫɨɫɬɚɜɢɥɚ� �������
ɭ�ɟ�ɇ���ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɪɟɡɨɪɛɰɢɢ�±�����ɦɦ�ɜ�ɝɨɞ��ȼɵɜɨɞɵ��Ɋɟɡɭɥɶɬɚɬɵ�
ɩɪɨɜɟɞɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɭɤɚɡɵɜɚɸɬ� ɧɚ� ɜɵɫɨɤɭɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ�
ɩɪɢɦɟɧɟɧɢɹ�ɮɨɬɨɮɨɪɟɡɚ�ɫ�ɬɪɨɤɫɟɜɚɡɢɧɨɦ�ɢ�ɮɨɥɚɬɚɦɢ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫ�
ɥɚɡɟɪɧɵɦ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɛɟɡ�ɩɪɢɦɟɧɟɧɢɹ�ɭɤɚɡɚɧɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�

$66(660(17�2)�3(5,2'217$/�67$7(�'85,1*�
752.6(9$6,1(�$1'�)2/$7(�3+272)25(6,6�$)7(5�
'(17$/�,03/$17$7,21
'�,��(JRURY��-�9��7HLWHOEDXP�
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��9�,��6HPHQQLNRY
$OWDL�0HGLFDO�6WDWH�8QLYHUVLW\��%DUQDXO��5XVVLD

,QWURGXFWLRQ��3URYLGLQJ�WKH�PRVW�IDYRUDEOH�PRGHV�IRU�PLFURFLUFXODWLRQ�LQ�
WKH�DUHD�RI�WKH�DOYHRODU�ERQHV�SURPRWHV�WKH�ORQJ�WHUP�DQG�IXOO�IXQFWLRQLQJ�RI�
WKH�GHQWDO�LPSODQWV��2OHVRYD�9�1��HW�DO���������������$OOHQ�3�)���7KRPDVRQ�
-�0��HW�DO����������$LP��7KH�DLP�RI�WKLV�ZRUN�LV�WR�VWXG\�WKH�HIIHFWLYHQHVV�
RI� DSSO\LQJ� WKH� WURNVHYD]LQ� DQG� OLTXLG� IRODWH� ³$QJLRYLW´� SKRWRSKRUHVLV�
DQJLRSURWHFWRU� IRU� WKH� WUHDWPHQW� DQG� SUHYHQWLRQ� RI� SHUL�LPSODQWLWLV��
0DWHULDOV�DQG�PHWKRGV��$�VLPSOH�ORQJ�WHUP�SURVSHFWLYH�FRQWUROOHG�VWXG\�
RI����SDWLHQWV�DJHG���±���\HDUV��PHDQ�DJH�������LQFOXGLQJ����ZRPHQ�DQG�
���PHQ�ZDV�FRQGXFWHG�����SDWLHQWV�KDG�D� ODFN�RI�SUHPRODUV�DQG�PRODUV�
LQ� WKH�PDQGLEOH�����SHRSOH�±� LQ� WKH�PD[LOOD��7KH� LPSODQW�GHQWDO� V\VWHP�
³,PSOD]D�+RKVW´��*HUPDQ\�ZDV� XVHG� IRU� DOO� SDWLHQWV�� 3DWLHQWV� IURP� WKH�
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¿UVW� JURXS� ���� SHUVRQV�� UHFHLYHG� ODVHU� WKHUDS\�///7� IRU� ��PLQXWHV�� RQ�
RQH�PRGH��³/DVHU�2SWRGDQ´��5XVVLD��ZLWKLQ����VHVVLRQV��SDWLHQWV�IURP�WKH�
VHFRQG�JURXS�����SHUVRQV��±�7URNVHYD]LQ�±�IRWRIRUH]��JHO�ZDV�DSSOLHG�RQ�
WKH�YHVWLEXODU� DQG�RUDO� VXUIDFHV�RI� WKH�DOYHRODU�ERQHV��SDWLHQWV� IURP� WKH�
WKLUG�JURXS�ZHUH�WUHDWHG�E\�OLTXLG�IRODWH�IRWRIRUH]��RLO�VROXWLRQ�KDV�EHHQ�
XVHG�DV�IRU�SDWLHQWV�IURP�WKH�VHFRQG�JURXS��7KH�HIIHFWLYHQHVV�RI�WUHDWPHQW�
ZDV�DVVHVVHG�E\�WKH�GHJUHH�RI�LPSODQW�PRELOLW\�DFFRUGLQJ�WR�GDWD�REWDLQHG�
E\�³3HULRVWHRPHWU´��³6LHPPHQV´��*HUPDQ\��� LQGXFHG�UDGLR�YL]HRJUDSK\�
DQG�GHQVLWRPHWU\��'RSSOHU�ÀRZPHWU\��WKH�DQDO\VLV�ZDV�GRQH�XVLQJ�/$.±
��� SURGXFHG� E\�133� ³/D]PD´��0RVFRZ�� EHIRUH� DQG� DIWHU� LPSODQWDWLRQ�
DQG�GHQWDO�WUHDWPHQW�DW�������DQG����PRQWKV��)RU�WKH�VWDWLVWLFDO�DQDO\VLV�RI�
WKH� REWDLQHG� GDWD� WKH� UHVHDUFKHUV� XVH� QRQ�SDUDPHWULF�8�0DQQ±:KLWQH\�
WHVW� IRU� LQGHSHQGHQW� VDPSOHV� DQG� T�:LOFR[RQ� WHVW� IRU� UHODWHG� VDPSOHV��
7KH�UHOLDELOLW\�RI�GLIIHUHQFHV�EHWZHHQ�WKH�FRPSDUHG�¿JXUHV�ZDV�WDNHQ�DW�
S ������5HVXOWV��0LFURFLUFXODWLRQ�LQGLFDWRUV�LQ�DOO�JURXSV�EHIRUH�WUHDWPHQW�
KDG�QR�VLJQL¿FDQW�GLIIHUHQFHV�DQG�UHDFKHG����������SI��H��RQ�WKH�PD[LOOD�
DQG� ±� ���������� SI�H�� �S ������ RQ� WKH� PDQGLEOH��$IWHU� LPSODQWLQJ� DQG�
WUHDWPHQW�PLFURFLUFXODWLRQ�GLGQ¶W�FKDQJHG�GXULQJ���PRQWKV��UHVSHFWLYHO\�
���������� SI�H�� RQ� WKH� PD[LOOD� DQG� ���������� SI�H�� �S ����� �� RQ� WKH�
PDQGLEOH�� 'HFUHDVH� LQ� WKH� LPSODQW¶V� DUHD� LQ� WKH� DPRXQW� RI� ����������
SI�H�� DQG� ���������� SI�H�� LV� REVHUYHG� LQ� WKH� ¿UVW� JURXS� �� �S �������
:KHUHLQ�PRELOLW\� RI� LPSODQWV� DOVR� KDG� QR� VLJQL¿FDQW� GLIIHUHQFHV� LQ� DOO�
LQYHVWLJDWLQJ�JURXSV��LQ�WKH�¿UVW�JURXS�±�����SRLQW��VWDQGDUG��LQ�WKH�VHFRQG�
DQG�LQ�WKH�WKLUG�JURXSV�±�����SRLQW��S �������7KRXJK�WKH�DEVRUEDQFH�RI�
SHUL�LPSODQW� ERQH� UHPDLQHG�ZLWKRXW� DSSDUHQW� FKDQJHV� ±� ������� X�H�1��
�S �������%H\RQG����DQG����PRQWKV�SKRWRSKRUHVLV�FRXUVH�DQG�IROORZ�XS�
VWXG\�RI�PLFURFLUFXODWLRQ��PRELOLW\� DQG� URHQWJHQRJUDSK�GHQVLWRPHWU\�RI�
SHULLPSODQW�]RQH�ZHUH�UHSHDWHG�LQ�DOO�JURXSV��,W�LV�IRXQG�WKDW����PRQWKV�
EHIRUH�SKRWRSKRUHVLV�SDWLHQWV�RI�WKH�¿UVW�JURXS�KDG�EHWWHU�PLFURFLUFXODWLRQ�
DQG� LWV� ¿JXUHV� ZHUH� ����� SI�H�� DQG� ��������� SI�H�� �UHVWRUDWLRQ� RI�
PLFURFLUFXODWLRQ�LQWHQVLW\�E\�������WKH�RWKHU�WZR�JURXSV�VKRZHG�FRPSOHWH�
UHKDELOLWDWLRQ�RI�PLFURFLUFXODWLRQ�±�UHVSHFWLYHO\�±������SI�H��DQG�����������
SI�H��� LPSODQWV¶�PRELOLW\�UHPDLQHG�XQFKDQJHG�LQ�DOO�JURXSV�����DQG�����
SRLQWV�UHVSHFWLYHO\�����PRQWKV�EHIRUH�WKH�QH[W�SKRWRSKRUHVLV�VHVVLRQ�WKH�
LQYHVWLJDWHG� SDUDPHWHUV� RI�PLFURFLUFXODWLRQ� LQ� DOO� JURXSV� FRPH� FORVH� WR�
WKH�RULJLQDO��DQG�WKH�LPPRELOLW\�RI�LPSODQWV�KDV�QRW�FKDQJHG��WKH�RSWLFDO�
GHQVLW\�RI�WKH�ERQHV�LQ�SHULLPSODQW�]RQH�LQ�DOO�JURXSV�ZDV��������X�H�1���
UHVRUSWLRQ� LQWHQVLW\�±�����PP�SHU�\HDU��&RQFOXVLRQ��7KH�VWXG\� LQGLFDWHV�
KLJK�HI¿FLHQF\�RI�DSSOLFDWLRQ�RI�SKRWRSKRUHVLV�ZLWK�WURNVHYD]LQ�DQG�IRODWH�
DV�FRPSDUHG�ZLWK�ODVHU�DFWLRQ�ZLWKRXW�WKH�XVH�RI�WKHVH�FRPSRQHQWV�

ɗɎɎȿɄɌɂȼɇɈɋɌɖ�ɄɊɂɈɐɂɋɌɗɄɌɈɆɂɂ�ȼ�Ʌȿɑȿɇɂɂ�
ɊȺȾɂɄɍɅəɊɇɕɏ�ɄɂɋɌ��ɉɊɈɊɈɋɒɂɏ�ȼ�ȾɇɈ�
ȼȿɊɏɇȿɑȿɅɘɋɌɇɈɃ�ɉȺɁɍɏɂ
Ⱥ�ɋ��Ʉɨɜɚɥɟɧɤɨ��ɇ�ȼ��ɋɟɦɟɧɧɢɤɨɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�ɂ��ɋɟɦɟɧɧɢɤɨɜ
Ⱥɥɬɚɣɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ�� Ȼɚɪɧɚɭɥ��
Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ⱦɥɹ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɝɨ� ɫɢɧɭɫɢɬɚ� ɩɪɢ�
ɥɟɱɟɧɢɢ� ɨɞɨɧɬɨɝɟɧɧɵɯ� ɤɢɫɬ�� ɩɪɨɪɚɫɬɚɸɳɢɯ� ɞɧɨ� ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɣ�
ɩɚɡɭɯɢ�ɢ�ɩɨɥɨɫɬɢ�ɧɨɫɚ��ɧɚɦɢ�ɛɵɥ�ɪɚɡɪɚɛɨɬɚɧ�ɫɩɨɫɨɛ�ɤɪɢɨɰɢɫɬɷɤɬɨɦɢɢ�
�ɋɟɦɟɧɧɢɤɨɜ� ȼ�ɂ�� ɢ� ɫɨɚɜɬ��� ������ Ʉɨɜɚɥɟɧɤɨ� Ⱥ�ɋ��� ɋɟɦɟɧɧɢɤɨɜɚ�
ɇ�ȼ��� ������� Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ� ɷɬɚɩɨɦ� ɨɩɟɪɚɰɢɢ� ɹɜɥɹɟɬɫɹ�
ɤɪɢɨɞɟɫɬɪɭɤɰɢɹ�ɨɛɨɥɨɱɤɢ�ɤɢɫɬɵ�ɜ�ɨɛɥɚɫɬɢ�ɩɪɨɪɚɫɬɚɧɢɹ�ɞɧɚ�ɩɚɡɭɯɢ�
ɛɟɡ� ɩɨɜɪɟɠɞɟɧɢɹ� ɟɟ� ɫɥɢɡɢɫɬɨɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɤɪɢɨɰɢɫɬɷɤɬɨɦɢɢ� ɜ� ɥɟɱɟɧɢɢ� ɪɚɞɢɤɭɥɹɪɧɵɯ� ɤɢɫɬ��
ɩɪɨɪɨɫɲɢɯ� ɞɧɨ�� ɢ� ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɝɨ� ɫɢɧɭɫɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɤɥɢɧɢɤɨ�ɥɚɛɨɪɚɬɨɪɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɟɞɥɨɠɟɧɧɚɹ�ɦɟɬɨɞɢɤɚ�ɩɪɢɦɟɧɟɧɚ�ɭ����ɩɚɰɢɟɧɬɚ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɧɨɪɦɚɦɢ� ɷɬɢɱɟɫɤɨɝɨ� ɩɪɨɬɨɤɨɥɚ� ɢ� ɢɯ� ɢɧɮɨɪɦɢɪɨɜɚɧɧɵɦ� ɫɨɝɥɚɫɢɟɦ��
ɂɡ� ɧɢɯ� ��� ɥɢɰ� ɠɟɧɫɤɨɝɨ� ɩɨɥɚ�� ��� ±� ɦɭɠɫɤɨɝɨ�� ȼɨɡɪɚɫɬ� ɩɚɰɢɟɧɬɨɜ�
ɫɨɫɬɚɜɢɥ�ɨɬ����ɞɨ����ɥɟɬ��ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬɧɨɣ�ɩɨɤɚɡɚɬɟɥɶ�±����������
ɝɨɞɚ�� Ʉɪɢɬɟɪɢɹɦɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɤɪɢɨɰɢɫɬɷɤɬɨɦɢɢ� ɹɜɢɥɢɫɶ�� ɚ��
ɫɨɫɬɨɹɧɢɟ� ɦɭɤɨɰɢɥɢɚɪɧɨɝɨ� ɤɥɢɪɟɧɫɚ� ɫɥɢɡɢɫɬɨɣ� ɩɨɥɨɫɬɢ� ɧɨɫɚ� ɢ�
ɜɟɪɯɧɟɱɟɥɸɫɬɧɵɯ� ɩɚɡɭɯ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɚɯɚɪɢɧɨɜɨɝɨ� ɬɟɫɬɚ��
ɩɪɨɜɨɞɢɜɲɟɝɨɫɹ� ɞɨ� ɢ� ɧɚ� ���ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɛ�� ɧɚɥɢɱɢɟ�
ɨɫɥɨɠɧɟɧɢɣ� ɜɨ� ɜɪɟɦɹ� ɢ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɨɩɟɪɚɰɢɢ�� ɜ�� ɩɪɨɰɟɫɫ�
ɡɚɠɢɜɥɟɧɢɹ� ɪɚɧɵ�� ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ� ɥɚɡɟɪɧɨɣ� ɬɟɪɦɨɦɟɬɪɢɟɣ� ɞɟɫɧɵ��
ɩɪɨɜɨɞɢɦɨɣ�ɞɨ�ɢ�ɧɚ�����������ɟ�ɫɭɬɤɢ�ɩɨɫɥɟ�ɨɩɟɪɚɰɢɢ��ɝ��ɢɡɦɟɧɟɧɢɟ�
ɩɥɨɬɧɨɫɬɢ� ɤɨɫɬɧɨɝɨ� ɞɟɮɟɤɬɚ� ɞɨ� ɢ� ɱɟɪɟɡ� ��� ���� ��� ɦɟɫ� ɩɨɫɥɟ�
ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ�� ɩɪɨɫɥɟɠɟɧɧɨɟ� ɦɟɬɨɞɨɦ� ɦɭɥɶɬɢɫɪɟɡɨɜɨɣ�
ɫɩɢɪɚɥɶɧɨɣ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� �©$JXLOLRQª�� *HUPDQ\��
ɢ� ɲɤɚɥɵ� ɏɚɭɧɫɮɢɥɞɚ�� ɞ�� ɤɨɥɢɱɟɫɬɜɨ� ɞɧɟɣ� ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ��
ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɥɭɱɟɧɧɵɟ� ɰɢɮɪɨɜɵɟ� ɩɨɤɚɡɚɬɟɥɢ�

ɨɛɪɚɛɨɬɚɧɵ�ɦɟɬɨɞɚɦɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɫɬɚɬɢɫɬɢɤɢ�ɧɚ�ɩɟɪɫɨɧɚɥɶɧɨɦ�
ɤɨɦɩɶɸɬɟɪɟ� ɧɚ� ɛɚɡɟ� ɩɪɨɰɟɫɫɨɪɚ�ȺɆ'�$WKORQ� ɢ� ɩɚɤɟɬɚ� ɩɪɢɤɥɚɞɧɵɯ�
ɩɪɨɝɪɚɦɦ� ©([FHO� ����ª� ɞɥɹ� Ɉɋ�:LQGRZV� ;3� ɫ� ɪɚɫɱɟɬɨɦ� ɬɨɱɟɱɧɵɯ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤ� �ɫɪɟɞɧɟɟ� ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ� �Ɇ��� ɫɪɟɞɧɟɟ� ɤɜɚɞɪɚɬɢɱɧɨɟ�
ɨɬɤɥɨɧɟɧɢɟ��"���ɫɪɟɞɧɹɹ�ɨɲɢɛɤɚ��P����Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɞɨɫɬɨɜɟɪɧɨɫɬɢ�
ɪɚɡɥɢɱɢɣ� ɷɬɢɯ� ɰɢɮɪɨɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɪɚɫɫɱɢɬɵɜɚɥɢ� W�ɤɪɢɬɟɪɢɣ�
ɋɬɶɸɞɟɧɬɚ�� Ʉɪɢɬɢɱɟɫɤɢɣ� ɭɪɨɜɟɧɶ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɡɧɚɱɢɦɨɫɬɢ� ɩɪɢ�
ɩɪɨɜɟɪɤɟ� ɧɭɥɟɜɨɣ� ɝɢɩɨɬɟɡɵ� ɩɪɢɧɢɦɚɥɢ� ɪɚɜɧɵɣ� ������ Ɋɟɡɭɥɶɬɚɬɵ��
ɍɫɬɚɧɨɜɥɟɧɨ�� ɱɬɨ� ɩɨɤɚɡɚɬɟɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɭɤɨɰɢɥɢɚɪɧɨɝɨ�
ɤɥɢɪɟɧɫɚ� Fɥɢɡɢɫɬɨɣ� ɩɨɥɨɫɬɢ� ɧɨɫɚ� ɞɨ� ɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɨɫɬɚɥɢɫɶ�
ɧɟɢɡɦɟɧɧɵɦɢ� ɢ� ɫɨɫɬɚɜɢɥɢ� ��������� ɦɢɧ�� ȼɪɟɦɹ� ɦɭɤɨɰɢɥɢɚɪɧɨɝɨ�
ɤɥɢɪɟɧɫɚ� ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɝɨ� ɫɢɧɭɫɚ� ɬɚɤɠɟ� ɧɟ� ɢɦɟɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢ�
ɡɧɚɱɢɦɵɯ� ɨɬɥɢɱɢɣ� �ɪ ����� ɢ� ɫɨɫɬɚɜɢɥɢ� ɞɨ� ɢ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� �������� ɦɢɧ� ɢ� ��������� ɦɢɧ�� ɉɨɥɭɱɟɧɧɵɟ� ɞɚɧɧɵɟ�
ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɢ� ɨɛ� ɨɬɫɭɬɫɬɜɢɢ� ɩɨɜɪɟɠɞɚɸɳɟɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ�
ɤɪɢɨɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ� ɫɨɫɬɨɹɧɢɟ�
ɫɥɢɡɢɫɬɨɣ� ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɣ� ɩɚɡɭɯɢ� ɢ� ɩɨɥɨɫɬɢ� ɧɨɫɚ�� ɇɟ� ɛɵɥɨ�
ɜɵɹɜɥɟɧɨ� ɫɥɭɱɚɟɜ�ɤɪɨɜɨɬɟɱɟɧɢɹ��ɩɪɨɛɨɞɟɧɢɹ�ɞɧɚ� ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɝɨ�
ɫɢɧɭɫɚ� ɜɨ� ɜɪɟɦɹ� ɨɩɟɪɚɰɢɢ� ɢ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�
ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ� ɩɟɪɢɨɞɟ�� ɉɨɥɧɨɟ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ�
ɤɨɫɬɧɨɝɨ� ɞɟɮɟɤɬɚ� ɱɟɪɟɡ� ��� ɦɟɫ� ɧɚɛɥɸɞɚɥɨɫɶ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ�
��������ɪ��������ɍ���ɩɚɰɢɟɧɬɨɜ� ��������ɪɟɞɭɤɰɢɹ�ɤɨɫɬɧɨɝɨ�ɞɟɮɟɤɬɚ�
ɩɪɨɢɡɨɲɥɚ� ɧɚ� ���� �ɪ ������� ɑɟɪɟɡ� ��� ɦɟɫ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ��������
ɪ�������ɧɚɛɥɸɞɚɥɨɫɶ�ɩɨɥɧɨɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ�
ɤɨɫɬɢ�ɜ�ɨɛɥɚɫɬɢ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ�ɞɟɮɟɤɬɚ��ɍ���ɩɚɰɢɟɧɬɨɜ��������
ɨɩɬɢɱɟɫɤɚɹ�ɩɥɨɬɧɨɫɬɶ�ɤɨɫɬɢ�ɫɨɫɬɚɜɢɥɚ������ɪ��������ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɧɨɪɦɵ� ������������� ɭ�ɟ�ɇ�� ɇɨɪɦɚɥɢɡɚɰɢɹ� ɬɟɦɩɟɪɚɬɭɪɵ� ɜ� ɨɛɥɚɫɬɢ�
ɫɥɢɡɢɫɬɨɣ� ɞɟɫɧɵ� ɧɚ� ɭɪɨɜɧɟ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɤɢɫɬɵ� ɩɪɨɢɡɨɲɥɚ� ɧɚ�
��������� ɫɭɬ� ɩɨɫɬɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɟɪɢɨɞɚ� ±� ����������ɋ�� ɋɪɨɤɢ�
ɧɟɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ� ɩɚɰɢɟɧɬɨɜ� ɫɨɫɬɚɜɢɥɢ� ��������� ɫɭɬ�� ȼɵɜɨɞɵ��
ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɩɨɡɜɨɥɹɸɬ�ɨɰɟɧɢɬɶ�ɩɪɟɞɥɨɠɟɧɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ�
ɤɚɤ�ɦɢɧɢɢɧɜɚɡɢɜɧɭɸ��ɨɪɝɚɧɨɫɨɯɪɚɧɹɸɳɭɸ�ɢ�ɜɵɫɨɤɨ�ɷɮɮɟɤɬɢɜɧɭɸ�
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,QWURGXFWLRQ��$� FU\RF\VWHFWRP\� PHWKRG� �6HPHQQLNRY� 9�,�� HW� DO��� ������
.RYDOHQNR� $�6��� 6HPHQQLNRYD� 1�9��� ������ ZDV� LQWURGXFHG� IRU� WKH�
SUHYHQWLRQ� RI� PD[LOODU\� VLQXLWLV� LQ� WKH� WUHDWPHQW� RI� RGRQWRJHQLF� F\VWV�
LQYDGHG�IXQGXV�RI�PD[LOODU\�VLQXV�DQG�QDVDO�FDYLW\��7KH�PDLQ�SDUW�RI�WKH�
RSHUDWLRQ�LV�FU\RGHVWUXFWLRQ�RI�D�F\VWLF�VDF�LQ� WKH�DUHD�RI� LQYDVLRQ�VLQXV�
IXQGXV� ZLWKRXW� GDPDJLQJ� LWV� PXFRXV� PHPEUDQH��$LP�� 7KH� DLP� RI� WKH�
UHVHDUFK� LV� WR� VWXG\� WKH� HI¿FLHQF\� RI� FU\RF\VWHFWRP\� LQ� WKH� WUHDWPHQW�
RI� UDGLFXODU� F\VWV� LQYDGHG� IXQGXV� RI�PD[LOODU\� VLQXV� XVLQJ� FOLQLFDO� DQG�
ODERUDWRU\� GDWD�� 0DWHULDOV� DQG� PHWKRGV�� 7KH� LQWURGXFHG� PHWKRG� ZDV�
DSSOLHG�IRU����SDWLHQWV�LQ�WKHLU�LQIRUPHG�FRQVHQW�DQG�LQ�DFFRUGDQFH�ZLWK�
HWKLF�SURWRFRO� VWDQGDUGV��7KHUH�ZHUH���� IHPDOHV�DQG����PDOHV��7KH�DJH�
RI� WKH� SDWLHQWV� YDULHG� IURP� ��� WR� ��� \HDUV�� WKH� DYHUDJH� DJH� UDQJH�ZDV�
��������� \HDUV�� 7KH� FULWHULD� IRU� WKH� HI¿FLHQF\� RI� FU\RF\VWHFWRP\� ZHUH�
WKH�IROORZLQJ��D��WKH�VWDWH�RI�PXFRFLOLDU\�FOHDUDQFH�RI�PXFRXV�PHPEUDQH�
RI�QDVDO�FDYLW\�DQG�PD[LOODU\�VLQXV�DFFRUGLQJ� WR� WKH�VDFFKDULQ� WHVW�GRQH�
EHIRUH�DQG�RQ� WKH���WK�GD\�DIWHU� WKH�RSHUDWLRQ��E��FRPSOLFDWLRQV�GXULQJ�
DQG�DIWHU� WKH�RSHUDWLRQ��F�� WKH�SURFHVV�RI�ZRXQG�UHSDLULQJ�FRQWUROOHG�E\�
ODVHU�WKHUPRPHWU\�RI�D�JXP�GRQH�EHIRUH�DQG�RQ�WKH��WK����WK����VW�GD\�DIWHU�
WKH�RSHUDWLRQ��G�� WKH�FKDQJLQJ�RI�ERQH�GHIHFW�GHQVLW\�EHIRUH�DQG�RQ� WKH�
�WK����WK����WK�PRQWK�DIWHU�WKH�RSHUDWLRQ�FRQWUROOHG�E\�PXOWLGHWHFWRU�URZ�
VSLUDO�FRPSXWHU�WRPRJUDSK\��³$JXLOLRQ´��*HUPDQ\��DQG�+RXQV¿HOG�XQLWV��
H��WKH�GXUDWLRQ�RI�GLVDELOLW\�SHULRG��6WDWLVWLFDO�LQYHVWLJDWLRQV��7KH�UHFHLYHG�
QXPHULFDO�GDWD�ZHUH�SURFHVVHG�E\�WKH�PHWKRGV�RI�PDWKHPDWLFDO�VWDWLVWLFV�
RQ�D�SHUVRQDO�FRPSXWHU�HTXLSSHG�ZLWK�ȺɆ'�$WKORQ�SURFHVVRU�DQG�³([FHO�
����´�DSSOLFDWLRQ�SDFNDJH�IRU�Ɉɋ�:LQGRZV;3�E\�FDOFXODWLQJ�RI�DFFXUDWH�
FKDUDFWHULVWLFV� �DULWKPHWLFDO� PHDQ� �Ɇ��� URRW� PHDQ� VTXDUH� GHYLDWLRQ� �"���
PHDQ�HUURU��P���7R�GHWHUPLQH�WKH�UHOLDELOLW\�RI�QXPHULFDO�GDWD�GLIIHUHQFHV��
WKH�6WXGHQW¶V�W�WHVW�ZDV�DSSOLHG�������ZDV�VHW�DV�D�FULWLFDO�OHYHO�RI�VWDWLVWLFDO�
VLJQL¿FDQFH�ZKHQ�QXOO�K\SRWKHVLV�ZHUH�WHVWHG��5HVXOWV��,W�ZDV�DVFHUWDLQHG�
WKDW�WKH�UHVXOWV�RI�UHVHDUFK�RI�PXFRFLOLDU\�FOHDUDQFH�RI�PXFRXV�PHPEUDQH�
RI�QDVDO�FDYLW\�EHIRUH�DQG�DIWHU�WKH�RSHUDWLRQ�UHPDLQHG�WKH�VDPH�DQG�ZHUH�
���������PLQ��7KH�GXUDWLRQ�RI�PXFRFLOLDU\�FOHDUDQFH�RI�PD[LOODU\� VLQXV�
DOVR�KDG�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��ɪ ������EHIRUH�DQG�DIWHU�WKH�
RSHUDWLRQ�LW�ZDV���������PLQ�DQG����������PLQ�UHVSHFWLYHO\��5HFHLYHG�GDWD�
LQGLFDWH� WKDW� WKHUH� LV�QR�GDPDJLQJ�FU\RV\UJHU\� LPSDFW�RQ� WKH� IXQFWLRQDO�
VWDWH�RI�PXFRXV�PHPEUDQH�RI�PD[LOODU\�VLQXV�DQG�QDVDO�FDYLW\��7KH�FDVHV�
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RI�EOHHGLQJ��SHUIRUDWLRQ�RI�PD[LOODU\� VLQXV� IXQGXV�GXULQJ� WKH�RSHUDWLRQ��
S\RLQÀDPPDWRU\� FRPSOLFDWLRQ� GXULQJ� SRVWRSHUDWLRQDO� SHULRG� ZHUH� QRW�
GHWHFWHG�� ��� SDWLHQWV� �������� ɪ������� KDG� FRPSOHWH� UHFRYHU\� RI� ERQH�
GHIHFW� GHQVLW\� DIWHU� ��� PRQWKV�� �� SDWLHQWV� �������� KDG� ���� �ɪ ������
UHGXFWLRQ� RI� ERQH� GHIHFW�� ��� SDWLHQWV� �������� ɪ������� KDG� FRPSOHWH�
UHFRYHU\�RI�ERQH�RSWLFDO�GHQVLW\� LQ� WKH�SRVWRSHUDWLRQDO�GHIHFW�DUHD�DIWHU�
���PRQWKV����SDWLHQWV��������KDG�ERQH�RSWLFDO�GHQVLW\�RI������ɪ��������
UHODWLYH�WR�WKH�QRUP��������������F�X�1���7KH�WHPSHUDWXUH�LQ�WKH�DUHD�RI�
D� JXP�PXFRXV�PHPEUDQH� DW� WKH� SODFHO� RI� F\VW� ORFDWLRQ�EHFDPH�QRUPDO�
����������ɋ��RQ�WKH����������GD\�RI�SRVWRSHUDWLRQDO�SHULRG��7KH�GXUDWLRQ�
RI� GLVDELOLW\� SHULRG� ZDV� ��������� GD\V�� &RQFOXVLRQ�� 7KH� UHFHLYHG� GDWD�
DOORZ� WR� FRQVLGHU� FU\RF\VWHFWRP\� DV� D� PLQL�LQYDVLYH�� RUJDQ�SUHVHUYLQJ�
DQG�KLJKO\�HI¿FLHQW�PHWKRG�RI�WUHDWPHQW�

ɂɁɍɑȿɇɂȿ�ɂɇȾɂȼɂȾɍȺɅɖɇɈɃ�ȽɂȽɂȿɇɕ�ɉɈɅɈɋɌɂ�ɊɌȺ�
ɍ�ȻɈɅɖɇɕɏ�ɋ�ɉȿɊȿɅɈɆȺɆɂ�ɑȿɅɘɋɌȿɃ
Ʌ�ȼ��ɉɨɛɨɠɶɟɜɚ��ɂ�ɋ��Ʉɨɩɟɰɤɢɣ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ��ɂ�ɋ��Ʉɨɩɟɰɤɢɣ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɨ�ɞɚɧɧɵɦ�ɥɢɬɟɪɚɬɭɪɵ��ɩɪɢ�ɥɟɱɟɧɢɢ�ɛɨɥɶɧɵɯ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�
ɱɟɥɸɫɬɟɣ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɜɭɱɟɥɸɫɬɧɨɟ� ɲɢɧɢɪɨɜɚɧɢɟ� ɢɡ�ɡɚ�
ɩɪɨɫɬɨɬɵ�ɢ�ɞɨɫɬɭɩɧɨɫɬɢ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ��ɉɪɢ�ɷɬɨɦ�ɪɟɡɤɨ�ɭɯɭɞɲɚɟɬɫɹ�
ɝɢɝɢɟɧɚ� ɩɨɥɨɫɬɢ� ɪɬɚ�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ� ɧɚ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɟɟ� ɢɡɭɱɟɧɢɹ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɟɧɢɟ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ�ɝɢɝɢɟɧɵ�ɩɨɥɨɫɬɢ�ɪɬɚ�ɭ�
ɛɨɥɶɧɵɯ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�ɱɟɥɸɫɬɟɣ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɨɬɞɟɥɟɧɢɢ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ�ȽɄȻ�ʋ���ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ�ɩɪɨɜɟɞɟɧɨ�
ɚɧɤɟɬɢɪɨɜɚɧɢɟ�����ɛɨɥɶɧɵɯ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�
ɱɟɥɸɫɬɟɣ�� Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɚɜɬɨɪɚɦɢ� ɪɚɡɪɚɛɨɬɚɧɚ�
ɚɧɤɟɬɚ� ɜ� ɰɟɥɹɯ� ɭɬɨɱɧɟɧɢɹ� ɚɧɚɦɧɟɡɚ� ɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɨɫɨɛɟɧɧɨɫɬɟɣ�
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ� ɝɢɝɢɟɧɵ� ɩɨɥɨɫɬɢ� ɪɬɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍɫɬɚɧɨɜɥɟɧɨ��
ɱɬɨ� ����� ɛɨɥɶɧɵɯ� ɩɪɨɯɨɞɢɥɢ� ɨɛɭɱɟɧɢɟ� ɦɟɬɨɞɚɦ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ�
ɝɢɝɢɟɧɵ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɭ� ɜɪɚɱɚ�ɫɬɨɦɚɬɨɥɨɝɚ�� ɨɫɬɚɥɶɧɵɟ� ������ ±� ɧɟɬ��
ɂɡɭɱɟɧɢɟ�ɪɟɝɭɥɹɪɧɨɫɬɢ�ɱɢɫɬɤɢ�ɡɭɛɨɜ�ɫɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�ɜɵɹɜɢɥɨ��ɱɬɨ�
������ɨɩɪɨɲɟɧɧɵɯ�ɱɢɫɬɹɬ�ɡɭɛɵ�ɨɞɢɧ�ɪɚɡ�ɜ�ɞɟɧɶ��ɨɤɨɥɨ�ɨɞɧɨɣ�ɬɪɟɬɢ�
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� �������� ɱɢɫɬɹɬ� ɡɭɛɵ� ɨɞɢɧ� ɪɚɡ� ɜ� ɧɟɫɤɨɥɶɤɨ� ɞɧɟɣ��
������ ±� ɧɟɪɟɝɭɥɹɪɧɨ�� Ɂɭɛɧɭɸ� ɳɟɬɤɭ� ɢ� ɡɭɛɧɭɸ� ɩɚɫɬɭ� ɢɫɩɨɥɶɡɭɸɬ�
ɛɨɥɶɲɢɧɫɬɜɨ� ɩɚɰɢɟɧɬɨɜ� ��������� ɡɭɛɧɨɣ� ɧɢɬɶɸ� ɩɨɥɶɡɭɸɬɫɹ� �����
ɩɚɰɢɟɧɬɨɜ�� ɨɩɨɥɚɫɤɢɜɚɬɟɥɢ� ɞɥɹ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɩɪɢɦɟɧɹɸɬ� �����
ɨɛɫɥɟɞɨɜɚɧɧɵɯ��ȼɵɜɨɞɵ��Ȼɨɥɶɧɵɦ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�ɱɟɥɸɫɬɟɣ�ɬɪɟɛɭɟɬɫɹ�
ɭɥɭɱɲɟɧɢɟ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ�ɝɢɝɢɟɧɵ�ɩɨɥɨɫɬɢ�ɪɬɚ�ɢ�ɦɨɬɢɜɚɰɢɹ�ɤ�ɟɟ�
ɩɪɨɜɟɞɟɧɢɸ�

Ɍ+(�678'<�2)�,1',9,'8$/�25$/�+<*,(1(�,1�3$7,(176�
:,7+�-$:�)5$&785(6
/�9��3RER]KLHYD��,�6��.RSHWVNL
6FLHQWLILF�$GYLVRU�±�'0HG6FL�,�6��.RSHWVNL
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� &RQIRXQGLQJ� IDFWRU� LQ� WKH� WUHDWPHQW� RI� SDWLHQWV� ZLWK� MDZ�
IUDFWXUHV� E\� PDQGLEXODU�PD[LOODU\� ¿[DWLRQ� LV� SRRU� RUDO� K\JLHQH�� ZKLFK�
LQGLFDWHV�WKH�UHOHYDQFH�RI�LWV�VWXG\�LQ�WKLV�JURXS�RI�SDWLHQWV�$LP��7R�VWXG\�
WKH� OHYHO�RI�RUDO�K\JLHQH� LQ�SDWLHQWV�ZLWK� IUDFWXUHV�RI� WKH� MDZ��0DWHULDOV�
DQG�PHWKRGV������SDWLHQWV� ���� WR����\HDUV��ZLWK� MDZ� IUDFWXUHV�ZKR�ZDV�
KRVSLWDOL]DHG� DW� WKH� 'HSDUWPHQW� RI� 0D[LOORIDFLDO� 6XUJHU\� &OLQLFDO�
+RVSLWDO�ʋ���QDPHG�DIWHU�3LURJRY�ZHUH�TXHVWLRQHG��7R�FRQGXFW�WKH�VWXG\�
DXWKRUV�GHYHORSHG�D�TXHVWLRQQDLUH�WR�FODULI\�WKH�KLVWRU\�DQG�GHWHUPLQH�WKH�
FKDUDFWHULVWLFV�RI�LQGLYLGXDO�RUDO�K\JLHQH��5HVXOWV��7KH�VXUYH\�GDWD�VKRZHG�
D�YHU\�ORZ�OHYHO�RI�NQRZOHGJH�DERXW�LQGLYLGXDO�RUDO�K\JLHQH��1RWHZRUWK\�
LV�WKH�DEVHQFH�RI�PRWLYDWLRQ�WR�PDLQWDLQ�RUDO�KHDOWK��LQFOXGLQJ�SHULRGRQWDO�
WLVVXHV��$PRQJ�WKH�IDFWRUV�H[SODLQLQJ�WKH�UHVXOWV�RI�WKH�VXUYH\�VKRXOG�EH�
QRWHG�WKH�VRFLDO�IDFWRU�DQG�SRRU�KHDOWK�HGXFDWLRQ��&RQFOXVLRQ��LPSURYLQJ�
LQGLYLGXDO�RUDO�K\JLHQH�ZLOO�LPSURYH�WKH�HI¿FLHQF\�RI�WUHDWPHQW�RI�SDWLHQWV�
ZLWK�MDZ�IUDFWXUHV�

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɊɈɅɂ�ɎȺɄɌɈɊɈȼ�ȼɊɈɀȾȿɇɇɈȽɈ�
ɂɆɆɍɇɂɌȿɌȺ��Ƚȿɇɕ�7/5���+%'���71)��7*)��ȼ�
ɉȺɌɈȽȿɇȿɁȿ�ɉȺɊɈȾɈɇɌɂɌȺ
ȿ�Ⱥ��Ɇɨɥɱɚɧɨɜɚ��ȿ�Ⱥ��Ȼɚɝɞɚɫɚɪɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ʌ�ȼ��Ƚɚɧɤɨɜɫɤɚɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɚɪɨɞɨɧɬɢɬ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɟ�
ɡɚɛɨɥɟɜɚɧɢɟ�� ɜɨɡɧɢɤɚɸɳɟɟ� ɩɨɞ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɧɟɛɨɥɶɲɨɣ� ɝɪɭɩɩɵ�

ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɛɚɤɬɟɪɢɣ�� ɥɨɤɚɥɢɡɨɜɚɧɧɵɯ� ɜ� ɛɚɤɬɟɪɢɚɥɶɧɨɦ�
ɧɚɥɟɬɟ� ɜ� ɨɛɥɚɫɬɢ� ɦɚɪɝɢɧɚɥɶɧɨɣ� ɞɟɫɧɵ�� Ɇɢɤɪɨɛɧɵɟ� ɚɧɬɢɝɟɧɵ�
ɢɧɞɭɰɢɪɭɸɬ� ɪɹɞ� ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɨɬɜɟɬɨɜ� ɢ� ɚɤɬɢɜɚɰɢɸ�ɦɟɯɚɧɢɡɦɨɜ�
ɜɪɨɠɞɟɧɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ� ɜ� ɬɤɚɧɹɯ� ɩɚɪɨɞɨɧɬɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɡɭɱɟɧɢɟ� ɪɨɥɢ� ɨɬɞɟɥɶɧɵɯ� ɮɚɤɬɨɪɨɜ� ɜɪɨɠɞɟɧɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ��
ɚ� ɢɦɟɧɧɨ� ɝɟɧɨɜ� 7/5�� �7ROO�OLNH� 5HFHSWRU� ���� +%'�� �+XPDQ� %HWD�
'HIHQVLQ����� 71)� �7XPRU� 1HFURVLV� )DFWRU�� ɢ� 7*)� �7XPRU� *URZWK�
)DFWRU�� ɜ� ɩɚɬɨɝɟɧɟɡɟ� ɜɨɫɩɚɥɟɧɢɹ� ɬɤɚɧɟɣ� ɩɚɪɨɞɨɧɬɚ� ɢ� ɨɫɥɚɛɥɟɧɢɢ�
ɢɯ� ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɭ� ɩɚɰɢɟɧɬɨɜ�� ɫɬɪɚɞɚɸɳɢɯ�
ɯɪɨɧɢɱɟɫɤɢɦ� ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɵɦ� ɩɚɪɨɞɨɧɬɢɬɨɦ� �ɏȽɉ��� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ� ɭɱɚɫɬɢɟ� ��� ɩɚɰɢɟɧɬɨɜ�� ɂɡ�
ɧɢɯ� ��� ±� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� ɫ� ɞɢɚɝɧɨɡɨɦ�ɏȽɉ�ɢ� ��� ɩɪɚɤɬɢɱɟɫɤɢ�
ɡɞɨɪɨɜɵɯ� ɥɸɞɟɣ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� ɉɚɰɢɟɧɬɵ� ɫ� ɏȽɉ� ɛɵɥɢ�
ɪɚɡɞɟɥɟɧɵ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ� ɬɹɠɟɫɬɢ� ɡɚɛɨɥɟɜɚɧɢɹ�ɧɚ� ɬɪɢ� ɝɪɭɩɩɵ����
±�ɫ�ɩɚɪɨɞɨɧɬɢɬɨɦ�ɜ�ɬɹɠɟɥɨɣ�ɮɨɪɦɟ�±����ɱɟɥɨɜɟɤ��ɉɄ�����������ɦɦ��
��±�ɫ�ɩɚɪɨɞɨɧɬɢɬɨɦ�ɫɪɟɞɧɟɣ�ɬɹɠɟɫɬɢ�±����ɱɟɥɨɜɟɤ��ɉɄ�����������ɦɦ���
�� ±� ɫ� ɩɚɪɨɞɨɧɬɢɬɨɦ� ɜ� ɥɟɝɤɨɣ�ɮɨɪɦɟ� ±� �� ɱɟɥɨɜɟɤ� �ɉɄ� ���������ɦɦ���
Ɇɚɬɟɪɢɚɥɨɦ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫɥɭɠɢɥɢ� ɫɨɫɤɨɛɵ� ɬɤɚɧɟɣ� ɢɡ� ɨɱɚɝɨɜ�
ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� �ɩɚɪɨɞɨɧɬɚɥɶɧɨɝɨ� ɤɚɪɦɚɧɚ��� ɚ� ɬɚɤɠɟ�
ɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɡɚɛɨɪɵ� ɢɡ� ɚɧɚɥɨɝɢɱɧɨɣ� ɨɛɥɚɫɬɢ� ɞɟɫɧɵ� ɭ� ɡɞɨɪɨɜɵɯ�
ɥɸɞɟɣ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� 7/5�� ɢ� +%'�� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�
ɩɭɬɟɦ� ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɚɧɚɥɢɡɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɉɐɊ�Ɋȼ�
�ɩɨɥɢɦɟɪɚɡɧɚɹ� ɰɟɩɧɚɹ� ɪɟɚɤɰɢɹ� ɜ� ɪɟɚɥɶɧɨɦ� ɜɪɟɦɟɧɢ��� ɋɨɞɟɪɠɚɧɢɟ�
ɰɢɬɨɤɢɧɨɜ�ɨɩɪɟɞɟɥɹɥɢ�ɦɟɬɨɞɨɦ�ɬɜɟɪɞɨɮɚɡɧɨɝɨ�ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ�
ɚɧɚɥɢɡɚ� ɫ� ɩɨɦɨɳɶɸ� ɤɨɦɦɟɪɱɟɫɤɢɯ� ɧɚɛɨɪɨɜ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�
ɬɟɫɬ�ɫɢɫɬɟɦ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɝɪɭɩɩɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɏȽɉ� ɫɨɞɟɪɠɚɧɢɟ�
7/5�� ɜ� ɫɪɟɞɧɟɦ� ɛɵɥɨ� ɜ� ��� ɪɚɡ� ɜɵɲɟ�� ɱɟɦ� ɜ� ɝɪɭɩɩɟ� ɡɞɨɪɨɜɵɯ�
ɩɚɰɢɟɧɬɨɜ��ɉɪɢ�ɷɬɨɦ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɏȽɉ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɧɚɛɥɸɞɚɥɨɫɶ�
ɫɧɢɠɟɧɢɟ�ɭɪɨɜɧɹ�+%'��ɜ�ɫɪɟɞɧɟɦ�ɜ����ɪɚɡ��ɗɤɫɩɪɟɫɫɢɹ�71)�ɢ�7*)�
ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɏȽɉ�ɜ�ɫɪɟɞɧɟɦ�ɛɵɥɚ�ɭɜɟɥɢɱɟɧɚ�ɜ���ɪɚɡɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�
ɫ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɨɣ�� ȼɵɜɨɞɵ�� ɉɪɨɜɟɞɟɧɧɨɟ� ɢɫɫɥɟɞɨɜɚɧɢɟ��
ɩɨɤɚɡɚɜɲɟɟ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɫɨɞɟɪɠɚɧɢɹ� ɨɬɞɟɥɶɧɵɯ�
ɮɚɤɬɨɪɨɜ� ɜɪɨɠɞɟɧɧɨɝɨ� ɢɦɦɭɧɢɬɟɬɚ�� ɚ� ɢɦɟɧɧɨ� ɝɟɧɨɜ� 7/5��� +%'���
71)�ɢ�7*)��ɞɨɤɚɡɵɜɚɟɬ��ɱɬɨ�ɜ�ɩɚɬɨɝɟɧɟɡɟ�ɩɚɪɨɞɨɧɬɢɬɚ�ɜɚɠɧɨɟ�ɦɟɫɬɨ�
ɡɚɧɢɦɚɟɬ�ɢɡɦɟɧɟɧɢɟ�ɧɚɪɭɲɟɧɢɟ�ɦɨɥɟɤɭɥɹɪɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ�ɫɢɫɬɟɦɵ�
ɜɪɨɠɞɟɧɧɨɝɨ�ɢɦɦɭɧɢɬɟɬɚ�

52/(�2)�7+(�,11$7(�,0081,7<�)$&7256��7/5���+%'���
71)��7*)��,1�7+(�3$7+2*(1(6,6�2)�3(5,2'217,7,6
(�$��0ROFKDQRYD��(�$��%DJGDVDURYD
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL�� ɊURI�� 1�0�� .KHOPLQVND\D�� '0HG6FL��
3URI��/�9��*DQNRYVND\D
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 3HULRGRQWLWLV� LV� DQ� LQÀDPPDWRU\� GLVHDVH� RFFXUULQJ� DIWHU�
WKH� LQWHUYHQWLRQ� RI� D� VPDOO� JURXS� RI�*UDP�QHJDWLYH� EDFWHULD��ZKLFK� DUH�
ORFDOL]HG�LQ�WKH�EDFWHULDO�SODTXH�LQ�WKH�PDUJLQDO�JLQJLYD��%DFWHULDO�DQWLJHQV�
LQGXFH�D�QXPEHU�RI�LQÀDPPDWRU\�UHVSRQVHV�DQG�DFWLYDWH�WKH�PHFKDQLVPV�
RI� LQQDWH� LPPXQLW\�LQ�SHULRGRQWDO� WLVVXHV��$LP��7KH�LQYHVWLJDWLRQ�RI� WKH�
UROH�RI�LQQDWH�LPPXQLW\�IDFWRUV�VXFK�DV�7/5���+%'���71)�ɢ�7*)�LQ�WKH�
SDWKRJHQHVLV� RI� LQÀDPPDWLRQ� LQ�SHULRGRQWDO� WLVVXHV� DQG� LQ� WKH�GHFUHDVH�
LQ� WKHLU� DQWLPLFURELDO� WROHUDQFH� LQ� SDWLHQWV� ZLWK� FKURQLF� JHQHUDOL]HG�
SHULRGRQWLWLV� �&*3��� 0DWHULDOV� DQG� PHWKRGV�� ��� SDWLHQWV� SDUWLFLSDWHG�
LQ� WKH� UHVHDUFK��$PRQJ� WKHP���� SHUVRQV� DJHG� IURP���� WR� ��� KDG�&*3�
DQG� ��� SHUVRQV� ZHUH� SUDFWLFDOO\� KHDOWK\�� 7KH� SDWLHQWV� ZLWK� &*3� ZHUH�
GLYLGHG� LQWR� WKUHH� JURXSV� GHSHQGLQJ� RQ� WKH� VHYHULW\� RI� WKH� GLVHDVH�� ����
WKRVH�ZLWK� WKH� VHYHUH� IRUP�RI�SHULRGRQWLWLV� ±����SHUVRQV� �33�����������
PP��� ���� WKRVH�ZLWK�PRGHUDWH�SHULRGRQWLWLV�±����SHUVRQV� �33�����������
PP�������WKRVH�ZLWK�PLOG�SHULRGRQWLWLV�±���SHUVRQV��33����������PP���7KH�
PDWHULDO�IRU�WKH�UHVHDUFK�ZDV�WDNHQ�IURP�WKH�]RQH�RI�SDWKRORJLFDO�SURFHVV�
LQ�WKH�SHULRGRQWDO�SRFNHW�RI�SDWLHQWV�ZLWK�&*3�DQG�IURP�DQDORJRXV�JXP�
DUHD�RI�WKH�KHDOWK\�FRQWURO�JURXS��7/5��DQG�+%'��ZHUH�GHWHUPLQHG�E\�
LPPXQRORJLFDO� DQDO\VLV� XWLOL]LQJ� 3&5� ±57� WHFKQRORJ\�� 7KH� F\WRNLQHV�
ZHUH�PHDVXUHG�E\�(/,6$�XVLQJ�FRPPHUFLDO�NLWV�VSHFLDOL]HG�WHVW�V\VWHPV��
5HVXOWV��,Q�WKH�JURXS�RI�SDWLHQWV�ZLWK�&*3�WKH�DYHUDJH�DPRXQW�RI�7/5��
ZDV����WLPHV�KLJKHU�WKDQ�LQ�WKH�JURXS�RI�KHDOWK\�SHRSOH��$W�WKH�VDPH�WLPH�
WKH�DYHUDJH�OHYHO�RI�+%'��ZDV����WLPHV�ORZHU�LQ�WKH�JURXS�RI�SDWLHQWV�ZLWK�
&*3�FRPSDUHG�WR�KHDOWK\�JURXS��7KH�H[SUHVVLRQ�RI�71)�DQG�7*)�GRXEOHG�
LQ�SDWLHQWV�ZLWK�&*3�FRPSDUHG�WR�KHDOWK\�JURXS��&RQFOXVLRQ��7KH�FXUUHQW�
UHVHDUFK�VKRZHG�WKH�VLJQL¿FDQW�FKDQJHV�LQ�VXFK�LQQDWH�LPPXQLW\�IDFWRUV�
DV�7/5���+%'���71)�DQG�7*)�SURYLQJ�WKDW�WKH�PROHFXODU�PHFKDQLVPV�
RI�WKH�LQQDWH�LPPXQLW\�V\VWHP�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�SDWKRJHQHVLV�
RI�SHULRGRQWLWLV�
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ɆɂɈȾɂɇȺɆɂɑȿɋɄɈȿ�ȼɈɁȾȿɃɋɌȼɂȿ�ȼȿɊɏɇȿɃ�ȽɍȻɕ�ɍ�
ȻɈɅɖɇɕɏ�ɋ�ȼɊɈɀȾȿɇɇɈɃ�ɊȺɋɓȿɅɂɇɈɃ�ȽɍȻɕ�ɂ�ɇȿȻȺ
ɍ�ɇ��ȼɨɯɢɞɨɜ��Ⱥ�Ⱥ��ɘɥɞɚɲɟɜ��Ɋ�Ⱥ��Ⱥɦɚɧɭɥɥɚɟɜ��ɀ�Ⱥ��ɒɨɞɢɟɜ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɇ�ɂ��Ⱥɡɢɦɨɜ
Ɍɚɲɤɟɧɬɫɤɚɹ�ɦɟɞɢɰɢɧɫɤɚɹ�ɚɤɚɞɟɦɢɹ��Ɍɚɲɤɟɧɬ��ɍɡɛɟɤɢɫɬɚɧ�

ȼɜɟɞɟɧɢɟ�� Ʌɟɱɟɧɢɟ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɜɪɨɠɞɟɧɧɵɦɢ� ɪɚɫɳɟɥɢɧɚɦɢ� ɥɢɰɚ��
ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ�ɡɭɛɨɱɟɥɸɫɬɧɵɦɢ�ɚɧɨɦɚɥɢɹɦɢ�ɢ�ɞɟɮɨɪɦɚɰɢɹɦɢ�
ɧɨɫɚ��ɹɜɥɹɟɬɫɹ�ɨɞɧɨɣ�ɢɡ�ɫɥɨɠɧɟɣɲɢɯ�ɡɚɞɚɱ�ɫɨɜɪɟɦɟɧɧɨɣ�ɫɬɨɦɚɬɨɥɨɝɢɢ�
ɢ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ��Ɉɤɚɡɚɧɢɟ�ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ�ɩɨɦɨɳɢ�
ɷɬɨɣ� ɝɪɭɩɩɟ� ɛɨɥɶɧɵɯ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ� ɦɧɨɝɨɷɬɚɩɧɵɟ� ɨɩɟɪɚɬɢɜɧɵɟ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ɩɨɫɬɨɹɧɧɨɟ� ɞɢɫɩɚɧɫɟɪɧɨɟ� ɧɚɛɥɸɞɟɧɢɟ� ɢ� ɥɟɱɟɧɢɟ�
ɭ� ɪɹɞɚ� ɫɩɟɰɢɚɥɢɫɬɨɜ�� ɯɢɪɭɪɝɨɜ�� ɨɪɬɨɞɨɧɬɨɜ�� ɥɨɝɨɩɟɞɨɜ�� ɩɟɞɢɚɬɪɨɜ��
ɨɬɨɪɢɧɨɥɚɪɢɧɝɨɥɨɝɨɜ� ɢ� ɞɪ�� �Ȼɟɫɫɨɧɨɜ� ɋ�ɇ��� ������ *HQDURHWDO�
.�)��� ������� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɟɧɢɟ� ɦɢɨɞɢɧɚɦɢɱɟɫɤɨɝɨ�
ɜɨɡɞɟɣɫɬɜɢɹ�ɜɟɪɯɧɟɣ�ɝɭɛɵ�ɧɚ�ɪɨɫɬ�ɢ�ɪɚɡɜɢɬɢɟ�ɫɪɟɞɧɟɝɨ�ɨɬɞɟɥɚ�ɥɢɰɚ�
ɭ�ɞɟɬɟɣ�ɫ�ɨɞɧɨɫɬɨɪɨɧɧɟɣ�ɪɚɫɳɟɥɢɧɨɣ�ɝɭɛɵ�ɢ�ɧɟɛɚ�ɩɨɫɥɟ�ɩɟɪɜɢɱɧɨɣ�
ɯɟɣɥɨɩɥɚɫɬɢɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ȼ� ɨɬɞɟɥɟɧɢɢ� ɞɟɬɫɤɨɣ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɯɢɪɭɪɝɢɢ� ��ɣ� ɤɥɢɧɢɤɢ� ɌɆȺ� ɛɵɥɢ� ɨɛɫɥɟɞɨɜɚɧɵ�
����ɞɟɬɟɣ�ɫ�ɜɪɨɠɞɟɧɧɨɣ�ɨɞɧɨɫɬɨɪɨɧɧɟɣ�ɪɚɫɳɟɥɢɧɨɣ�ɝɭɛɵ�ɢ�ɧɟɛɚ��ȼɫɟ�
ɛɨɥɶɧɵɟ�ɛɵɥɢ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɟ�ɝɪɭɩɩɵ��ȼ�ɩɟɪɜɭɸ�ɝɪɭɩɩɭ�ɜɤɥɸɱɢɥɢ�
���ɞɟɬɟɣ��ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɩɨ�ɦɟɬɨɞɭ�0LOODUG��ȼɨ�ɜɬɨɪɭɸ�ɝɪɭɩɩɭ�±����
ɛɨɥɶɧɵɯ�� ɨɩɟɪɢɪɨɜɚɧɧɵɯ� ɩɨ� ɦɟɬɨɞɭ� Ɉɛɭɯɨɜɨɣ±7HQQLVRQ�� Ⱦɚɜɥɟɧɢɟ�
ɜɟɪɯɧɟɣ� ɝɭɛɵ� ɢɡɦɟɪɹɥɢ� ɫ� ɩɨɦɨɳɶɸ� ɩɪɟɞɥɨɠɟɧɧɨɝɨ� ɧɚɦɢ� ɚɩɩɚɪɚɬɚ�
±� ©ɂɆȽ��ª� �ɩɚɬɟɧɬ�ʋ� ,$3������������ɍɫɬɪɨɣɫɬɜɨ� ɫɨɞɟɪɠɢɬ�ɞɚɬɱɢɤ�
ɢɧɞɢɤɚɬɨɪɚ�� ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ� ɫɨɛɨɣ� ɞɚɬɱɢɤ�ɰɢɮɟɪɛɥɚɬ� ɫɦɟɳɟɧɢɣ�
�ɞɨ����ɦɦ��ɢ�ɞɜɭɯ�ɩɥɚɫɬɢɧɨɤ�ɢɡ�ɧɟɪɠɚɜɟɸɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ��Ɉɞɧɚ�ɢɡ�
ɧɢɯ� ɩɪɢɤɪɟɩɥɟɧɚ� ɤ� ɟɝɨ� ɤɨɪɩɭɫɭ� ɢ� ɧɟɩɨɞɜɢɠɧɚ�� ȼɬɨɪɚɹ� ɩɥɚɫɬɢɧɤɚ�
ɩɚɪɚɥɥɟɥɶɧɨ�ɩɟɪɜɨɣ�ɩɪɢɤɪɟɩɥɟɧɚ�ɧɚ�ɩɨɞɜɢɠɧɵɣ�ɞɚɬɱɢɤ�±�ɫɬɟɪɠɟɧɶ��
ɍɫɬɪɨɣɫɬɜɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ɧɚ�ɩɥɚɫɬɢɧɤɢ�ɧɚɞɟɜɚɸɬ�
ɨɞɧɨɪɚɡɨɜɵɟ�ɰɟɥɥɨɮɚɧɵ��ɤɟɦɪɢɤɢ���ɉɨɞɧɢɦɚɸɬ�ɝɭɛɭ�ɢ�ɧɚɤɥɚɞɵɜɚɸɬ�
ɩɥɚɫɬɢɧɤɢ�� ɇɟɩɨɞɜɢɠɧɭɸ� ɩɥɚɫɬɢɧɤɭ� ɮɢɤɫɢɪɭɸɬ� ɧɚ� ɚɥɶɜɟɨɥɹɪɧɵɣ�
ɨɬɪɨɫɬɨɤ�ɱɟɥɸɫɬɢ��ɚ�ɩɨɞɜɢɠɧɭɸ�ɩɥɚɫɬɢɧɤɭ�±�ɩɨɞ�ɝɭɛɨɣ��Ƚɭɛɭ�ɩɪɢɜɨɞɹɬ�
ɜ� ɫɜɨɛɨɞɧɨɟ� ɩɨɥɨɠɟɧɢɟ�� Ⱦɚɜɥɟɧɢɟ� ɩɪɨɢɡɜɨɞɢɦɨɣ� ɝɭɛɨɣ� ɢɡɦɟɪɹɟɬɫɹ�
ɞɚɬɱɢɤɨɦ�� ɉɨɫɥɟ� ɢɡɦɟɪɟɧɢɹ� ɨɞɧɨɪɚɡɨɜɵɟ� ɰɟɥɥɨɮɚɧɵ� ɜɵɛɪɚɫɵɜɚɸɬ��
ɂɡɦɟɪɟɧɢɹ� ɩɪɨɜɨɞɢɥɢɫɶ� ɩɨɫɥɟ� ɩɟɪɜɢɱɧɨɣ� ɯɟɣɥɨɩɥɚɫɬɢɤɢ� ɫɪɚɡɭ�
ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɢ� ɱɟɪɟɡ� �±�� ɦɟɫ�� ɜ� ɫɨɫɬɨɹɧɢɢ� ɩɨɤɨɹ�� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɨɜɟɞɟɧɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɤɚɡɚɥɢ�� ɱɬɨ� ɭ� ��� ɛɨɥɶɧɵɯ� ɩɨɫɥɟ�
ɯɟɣɥɨɩɥɚɫɬɢɤɢ�ɞɚɜɥɟɧɢɟ�ɤɪɭɝɨɜɨɣ�ɦɵɲɰɵ�ɪɬɚ�ɞɨɫɬɢɝɚɥɨ�ɜ�ɫɪɟɞɧɟɦ�
����������� ɭ� ��� ɛɨɥɶɧɵɯ� ɩɨɫɥɟ� ɯɟɣɥɨɩɥɚɫɬɢɤɢ� ɞɚɜɥɟɧɢɟ� ɝɭɛɵ�
ɞɨɫɬɢɝɚɥɨ�ɜ�ɫɪɟɞɧɟɦ������������ɉɨ�ɧɚɲɟɦɭ�ɦɧɟɧɢɸ��ɩɪɢɱɢɧɨɣ�ɷɬɨɝɨ�
ɹɜɥɹɟɬɫɹ�ɫɬɟɩɟɧɶ�ɪɚɫɳɟɥɢɧɵ�ɢ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɦɵɲɟɱɧɵɯ�ɜɨɥɨɤɨɧ�ɩɨ�
ɬɢɩɭ�©ɤɨɧɟɰ�ɜ�ɤɨɧɟɰª�ɢ�ɨɫɨɛɟɧɧɨ�ɜ�ɜɟɪɯɧɟɣ�ɬɪɟɬɢ�ɩɨ�ɬɢɩɭ�©=ª�±�ɡɚɦɤɚ��
ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɢɛɨɥɟɟ�ɨɩɬɢɦɚɥɶɧɨɦɭ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ�ɦɵɲɟɱɧɨɝɨ�
ɤɨɥɶɰɚ��ȼɵɜɨɞɵ��Ⱦɚɜɥɟɧɢɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ�ɝɭɛɵ�ɜɥɢɹɟɬ�ɧɚ�ɫɪɟɞɧɢɣ�
ɨɬɞɟɥ�ɥɢɰɚ��Ƚɢɩɟɪɬɨɧɭɫ�ɢ�ɩɨɜɵɲɟɧɧɨɟ�ɞɚɜɥɟɧɢɟ�ɤɪɭɝɨɜɨɣ�ɦɵɲɰɵ�ɪɬɚ�
ɩɪɢɜɨɞɢɬ�ɤ�ɜɬɨɪɢɱɧɵɦ�ɞɟɮɨɪɦɚɰɢɹɦ�ɫɪɟɞɧɟɝɨ�ɨɬɞɟɥɚ�ɥɢɰɚ�

7+(�35(6685(�2)�7+(�833(5�/,3�,1�3$7,(176�:,7+�
&21*(1,7$/�&/()7�/,3�$1'�3$/$7(
8�1��9RNKLGRY��$�$��<XOGDVKHY��5�$��$PDQXOODHY��-�$��6KRGLHY
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��0�,��$]LPRY
7DVKNHQW�0HGLFDO�$FDGHP\��7DVKNHQW��8]EHNLVWDQ�

,QWURGXFWLRQ�� 7UHDWPHQW� RI� SDWLHQWV� ZLWK� IDFLDO� FOHIWV�� DFFRPSDQLHG�
E\� GHQWRDOYHRODU� DQRPDOLHV� DQG� GHIRUPLWLHV� RI� WKH� QRVH�� LV� RQH� RI� WKH�
JUHDWHVW� FKDOOHQJHV� RI� PRGHUQ� GHQWLVWU\� DQG� PD[LOORIDFLDO� VXUJHU\��
3URYLGLQJ�VNLOOHG�DVVLVWDQFH�WR�WKLV�JURXS�RI�SDWLHQWV�SURYLGHV�PXOWLVWDJH�
VXUJHU\�� SHUPDQHQW� GLVSHQVDU\� REVHUYDWLRQ� DQG� WUHDWPHQW� RI� D� QXPEHU�
RI� VSHFLDOLVWV�� VXUJHRQV�� RUWKRGRQWLVWV�� VSHHFK� WKHUDSLVWV�� SHGLDWULFLDQV��
RWRODU\QJRORJLVWV�� DQG� RWKHUV� �%HVVRQRY� 6�1��� ������ *HQDURHWDO� .�)���
�������$LP��'H¿QLWLRQ�RI�PLRG\QDPLF�LPSDFW�RQ�WKH�JURZWK�RI�WKH�XSSHU�
OLS�DQG�GHYHORSPHQW�GHSDUWPHQW�DYHUDJH�SHUVRQ�LQ�FKLOGUHQ�ZLWK�XQLODWHUDO�
FOHIW�OLS�DQG�SDODWH�DIWHU�SULPDU\�FKHLORSODVW\��0DWHULDOV�DQG�PHWKRGV��,Q�
SHGLDWULF�PD[LOORIDFLDO�VXUJHU\�FOLQLF���70$�ZHUH�H[DPLQHG�����FKLOGUHQ�
ZLWK�FRQJHQLWDO�XQLODWHUDO�FOHIW�OLS�DQG�SDODWH��$OO�WKH�SDWLHQWV�ZHUH�GLYLGHG�
LQ� WZR�JURXSV��)LUVW�JURXS�LQFOXGHG����FKLOGUHQ�RSHUDWHG�E\�WKH�PHWKRG�
RI� 0LOODUG�� 7KH� VHFRQG� JURXS� ±� ��� SDWLHQWV� RSHUDWHG� E\� WKH� PHWKRG�
2EXNKRYD±7HQQLVRQ��8SSHU�OLS�SUHVVXUH�ZDV�PHDVXUHG�XVLQJ�RXU�SURSRVHG�
V\VWHP�±� ,0*��� �SDWHQW�ʋ� ,$3������������7KH� DSSDUDWXV� FRPSULVHV� D�
VHQVRU� LQGLFDWRU� UHSUHVHQWLQJ�D�GLDO�±�GLVSODFHPHQW� WUDQVGXFHU� �XS� WR����
PP��DQG�WZR�SODWHV�IURP�VWDLQOHVV�PDWHULDOV��2QH�RI�WKHP�LV�DWWDFKHG�WR�LWV�
ERG\�DQG�LPPRELOH��7KH�VHFRQG�SODWH�SDUDOOHO�WR�WKH�¿UVW�VHQVRU�LV�DWWDFKHG�
WR�WKH�PRELOH�±�EDU��7KH�DSSDUDWXV�LV�XVHG�DV�IROORZV��$W�WKH�SODWH��ZHDU�
GLVSRVDEOH�FHOORSKDQH��NHPULN���5DLVH�WKH�OLS�DQG�SXW�WKH�SODWH��)L[HG�SODWH�

WR�WKH�DOYHRODU�ERQH�RI�WKH�MDZ�DQG�D�PRYDEOH�SODWH�XQGHU�WKH�OLS��/LS�OHDG�
WR�WKH�IUHH�SRVLWLRQ��/LS�SUHVVXUH�SURGXFHG�LV�PHDVXUHG�E\�WKH�VHQVRU��$IWHU�
PHDVXULQJ��GLVSRVDEOH�FHOORSKDQH�GLVFDUGHG��0HDVXUHPHQWV�ZHUH�FDUULHG�
RXW�DIWHU�SULPDU\�FKHLORSODVW\�LPPHGLDWHO\�DIWHU�VXUJHU\�DQG��±��PRQWKV��
7KH�PHDVXUHPHQWV�ZHUH�SHUIRUPHG�DW� UHVW��5HVXOWV��6WXGLHV�KDYH�VKRZQ�
WKDW�LQ����SDWLHQWV�DIWHU�FKHLORSODVW\�SUHVVXUH�FLUFXODU�PXVFOHV�RI�WKH�PRXWK�
UHDFKHG�DQ�DYHUDJH�RI������������LQ����SDWLHQWV�DIWHU�FKHLORSODVW\�SUHVVXUH�
OLSV�UHDFKHG�DQ�DYHUDJH�RI������������,Q�RXU�RSLQLRQ��WKH�UHDVRQ�IRU�WKLV�
LV� WKH�GHJUHH�RI�FOHIW�DQG�FRPSDULVRQ�RI� WKH�PXVFOH�¿EHUV� LQ�DQ�³HQG�WR�
HQG´��HVSHFLDOO\�LQ�WKH�XSSHU�WKLUG�RI�WKH�W\SH�³=´�±�ORFN��ZKLFK�OHDGV�WR�
WKH�PRVW�RSWLPDO�UHFRYHU\�RI�PXVFOH�ULQJ��&RQFOXVLRQ��3UHVVXUH�RI�UHVWRUHG�
OLSV�DIIHFWV�DYHUDJH� WKH�PLG� IDFH�]RQH��+\SHUWRQXV�DQG�SUHVVXUL]LQJ� WKH�
FLUFXODU�PXVFOHV� RI� WKH�PRXWK� OHDGV� WR� D� VHFRQGDU\� GHIRUPDWLRQ� RI� WKH�
DYHUDJH�SHUVRQ�

ȺɇȺɅɂɁ�ɅȿɌȺɅɖɇɕɏ�ɂɋɏɈȾɈȼ�ȻɈɅɖɇɕɏ�ɋ�ȽɇɈɃɇɈ�
ȼɈɋɉȺɅɂɌȿɅɖɇɕɆɂ�ɁȺȻɈɅȿȼȺɇɂəɆɂ�ɑȿɅɘɋɌɇɈ�
ɅɂɐȿȼɈɃ�ɈȻɅȺɋɌɂ
ɉ�Ⱥ��ɒɟɧɶ��Ⱦ�Ⱥ��Ʌɭɤɶɹɧɱɭɤ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɞ�ɦ�ɧ���ɩɪɨɮ��
Ɉ�Ⱦ��Ɇɢɲɧɟɜ��ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɂ��Ʉɪɚɜɟɰ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɋɬɨɦɚɬɨɥɨɝɢɹ� ɹɜɥɹɟɬɫɹ� ɨɞɧɨɣ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɞɢɧɚɦɢɱɧɨ�
ɪɚɡɜɢɜɚɸɳɢɯɫɹ� ɨɬɪɚɫɥɟɣ� ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ�� ɇɟɫɦɨɬɪɹ� ɧɚ� ɷɬɨ��
ɧɟɭɤɥɨɧɧɨ� ɜɨɡɪɚɫɬɚɟɬ� ɱɢɫɥɨ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ��ȽȼɁ�ɑɅɈ���ȼ�ɫɬɪɭɤɬɭɪɟ�ȽȼɁ�ɑɅɈ�ɜɟɞɭɳɟɟ�
ɦɟɫɬɨ� ɡɚɧɢɦɚɸɬ� ɚɛɫɰɟɫɫɵ� ɢ� ɮɥɟɝɦɨɧɵ� ɨɞɨɧɬɨɝɟɧɧɨɣ� ɷɬɢɨɥɨɝɢɢ��
ɜɫɬɪɟɱɚɸɳɢɟɫɹ� ɭ� ��±���� ɛɨɥɶɧɵɯ�� ɋɨɜɪɟɦɟɧɧɨɟ� ɬɟɱɟɧɢɟ� ɮɥɟɝɦɨɧ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɨɛɥɚɫɬɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟɦ� ɱɢɫɥɚ�
ɚɬɢɩɢɱɧɵɯ�� ɦɚɥɨɫɢɦɩɬɨɦɧɵɯ� ɮɨɪɦ�� ɫɤɥɨɧɧɨɫɬɶɸ� ɤ� ɝɟɧɟɪɚɥɢɡɚɰɢɢ�
ɝɧɨɣɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɢ�ɫɢɫɬɟɦɧɵɦɢ�ɨɫɥɨɠɧɟɧɢɹɦɢ��Ⱦɚɧɧɚɹ�ɩɚɬɨɥɨɝɢɹ�
ɨɬɧɨɫɢɬɫɹ� ɤ� ɧɚɢɛɨɥɟɟ� ɬɹɠɟɥɨɣ� ɢ� ɩɪɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ� ɩɪɨɰɟɫɫɚ�
ɨɫɥɨɠɧɹɟɬɫɹ� ɦɟɞɢɚɫɬɢɧɢɬɨɦ�� ɫɟɩɫɢɫɨɦ�� ɱɬɨ� ɜ� ��±���� ɫɥɭɱɚɟɜ�
ɩɪɢɜɨɞɢɬ� ɤ� ɥɟɬɚɥɶɧɨɦɭ� ɢɫɯɨɞɭ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɪɨɜɟɫɬɢ�
ɚɧɚɥɢɡ� ɩɪɢɱɢɧ� ɥɟɬɚɥɶɧɨɫɬɢ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɨɛɥɚɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
ɉɪɨɢɡɜɟɞɟɧ�ɚɧɚɥɢɡ�ɚɪɯɢɜɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ�ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ��
ɩɪɢɜɟɞɲɢɯ� ɤ� ɥɟɬɚɥɶɧɨɦɭ� ɢɫɯɨɞɭ� ɡɚ� ����±����� ɝɝ�� ȼ� ɢɫɫɥɟɞɨɜɚɧɢɟ�
ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ��� ɢɫɬɨɪɢɢ� ɛɨɥɟɡɧɢ�� Ʌɟɱɟɧɢɟ� ɜɫɟɯ� ɩɚɰɢɟɧɬɨɜ�
ɩɨɜɨɞɢɥɨɫɶ�ɧɚ�ɛɚɡɟ�ȽɄȻ�ʋ���ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ�ɜ�ɨɬɞɟɥɟɧɢɹɯ�ʋ����
ɑɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ��ʋ����ɈɊɂɌ��ʋ���ɈɊɂɌ��ȼɫɟ�ɛɨɥɶɧɵɟ�
ɩɨɥɭɱɚɥɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ�� ɚ� ɬɚɤɠɟ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɭɸ��
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɭɸ�� ɚɧɬɢɚɝɪɟɝɚɧɬɧɭɸ�� ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɭɸ�
ɬɟɪɚɩɢɸ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɨ�ɞɚɧɧɵɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɤɨɥɢɱɟɫɬɜɨ�ɠɟɧɳɢɧ�±�
������������ɦɭɠɱɢɧ�±�����������ɋɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ�
����� ɥɟɬ�� Ɉɫɧɨɜɧɵɦɢ� ɜɨɡɛɭɞɢɬɟɥɹɦɢ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�
ɡɚɛɨɥɟɜɚɧɢɣ� ɹɜɢɥɢɫɶ� 6WDSK\ORFRFFXV� DXUHXV��$FLQHWREDFWHU� EDXPDQQL��
(VFKHULFKLD�FROL��ɉɪɢɱɢɧɨɣ�ɫɦɟɪɬɢ������������ɛɨɥɶɧɵɯ�ɹɜɢɥɫɹ�ɫɟɩɫɢɫ�
ɢ� ɫɜɹɡɚɧɧɚɹ� ɫ� ɧɢɦ� ɩɨɥɢɨɪɝɚɧɧɚɹ� ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�� ɪɚɡɜɢɜɲɚɹɫɹ�
ɜɫɥɟɞɫɬɜɢɟ� ɪɚɡɥɢɬɨɝɨ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɩɪɨɰɟɫɫɚ� ɜ� ɫɨɫɟɞɧɢɟ� ɤɥɟɬɱɚɬɨɱɧɵɟ� ɩɪɨɫɬɪɚɧɫɬɜɚ�
ɝɨɥɨɜɵ� ɢ� ɲɟɢ�� ȼ� �� ������ ɫɥɭɱɚɹɯ� ɧɚɛɥɸɞɚɥɚɫɶ� ɨɫɬɪɚɹ� ɫɟɪɞɟɱɧɨ�
ɥɟɝɨɱɧɚɹ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ��ȼ����������ɫɥɭɱɚɹɯ�ɫɦɟɪɬɶ�ɧɚɫɬɭɩɢɥɚ�ɢɡ�
ɡɚ�ɨɫɬɪɨɣ�ɤɨɪɨɧɚɪɧɨɣ�ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ��ȼɵɜɨɞɵ��ɉɚɰɢɟɧɬɵ��ɛɨɥɟɡɧɶ�
ɤɨɬɨɪɵɯ� ɡɚɤɨɧɱɢɥɚɫɶ� ɥɟɬɚɥɶɧɵɦ� ɢɫɯɨɞɨɦ�� ɛɵɥɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ�
ɦɨɥɨɞɨɝɨ� ɜɨɡɪɚɫɬɚ�� ɜ� ɨɫɧɨɜɧɨɦ�ɠɟɧɳɢɧɵ��Ɉɫɧɨɜɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɟɦ�
ɭ� ɞɚɧɧɵɯ� ɛɨɥɶɧɵɯ� ɹɜɢɥɫɹ� ɨɞɨɧɬɨɝɟɧɧɵɣ� ɪɚɡɥɢɬɨɣ� ɝɧɨɣɧɨ�
ɜɨɫɩɚɥɢɬɟɥɶɧɵɣ� ɩɪɨɰɟɫɫ�� ɋɪɟɞɢ� ɫɨɩɭɬɫɬɜɭɸɳɢɯ� ɡɚɛɨɥɟɜɚɧɢɣ� ɧɚ�
ɩɟɪɜɨɦ�ɦɟɫɬɟ�ɨɤɚɡɚɥɢɫɶ� ɡɚɛɨɥɟɜɚɧɢɹ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɨɣ� ɫɢɫɬɟɦɵ��
ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨɣ�ɩɪɢɱɢɧɨɣ�ɥɟɬɚɥɶɧɨɝɨ�ɢɫɯɨɞɚ�ɹɜɢɥɚɫɶ�ɩɨɥɢɨɪɝɚɧɧɚɹ�
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ�

$1$/<6,6�2)�'($7+6�,1�3$7,(176�:,7+�3858/(17±
,1)/$00$725<�',6($6(6�2)�7+(�0$;,//2)$&,$/�$5($
3�$��6KHQ��'�$��/XN\DQFKXN
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��1�0��+HOPLQVND\D��'0HG6FL��3URI��
2�'��0LFKQHY��$VVRF��3URI��9�,��.UDYHWV��$�9��*RQFKDURYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��'HQWLVWU\�LV�RQH�RI�WKH�IDVWHVW�JURZLQJ�KHDOWK�FDUH�LQGXVWULHV��
,Q� VSLWH� RI� WKLV� VWHDGLO\� LQFUHDVLQJ� QXPEHU� RI� LQÀDPPDWRU\� GLVHDVHV�
RI� WKH� PD[LOORIDFLDO� DUHD� �,�'�� 0�)�$���� ,Q� WKH� VWUXFWXUH� RI� WKH� JURXS�
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GHOD\� ,�'��0�)�$�� OHDGLQJ� SODFH� DEVFHVVHV� DQG� FHOOXOLWLV� RI� RGRQWRJHQLF�
HWLRORJ\��RFFXUULQJ� LQ���±����RI�SDWLHQWV��0RGHUQ�DEVFHVVHV�ZLWKLQ� WKH�
PD[LOORIDFLDO�UHJLRQ�LV�FKDUDFWHUL]HG�E\�WKH�LQFUHDVLQJ�QXPEHU�RI�DW\SLFDO�
IRUPV�ROLJRV\PSWRPDWLFV�� D� WHQGHQF\� WR�JHQHUDOL]DWLRQ�SXUXOHQW�SURFHVV�
DQG�V\VWHPLF�FRPSOLFDWLRQV��7KLV�SDWKRORJ\�LV�DPRQJ�WKH�PRVW�VHYHUH�LQ�
WKH� SURSDJDWLRQ� SURFHVV� LV� FRPSOLFDWHG� E\�PHGLDVWLQLWLV�� VHSVLV�� WKDW� LQ�
��±����RI�FDVHV�OHDGV�WR�GHDWK��$LP��7R�DQDO\]H�WKH�FDXVHV�RI�PRUWDOLW\�
LQ�SDWLHQWV�ZLWK�FKURQLF�LQÀDPPDWRU\�GLVHDVHV�RI�WKH�PD[LOORIDFLDO�DUHD��
0DWHULDOV� DQG� PHWKRGV�� 7KH� DQDO\VLV� RI� DUFKLYDO� PDWHULDO� KLVWRULHV� RI�
SDWLHQWV� ZLWK� SXUXOHQW�LQÀDPPDWRU\� GLVHDVHV� RI� WKH� PD[LOORIDFLDO� DUHD�
OHG�WR�WKH�GHDWK�IRU�WKH�\HDUV�����±������7KH�VWXG\�LQFOXGHG����PHGLFDO�
KLVWRULHV��7UHDWPHQW�RI�DOO�SDWLHQWV�RQ�WKH�EDVLV�RI�WKH�UHLQV�&&+�ʋ����1�,��
3LURJRY� WKH�GHSDUWPHQW�RI�PD[LOORIDFLDO�VXUJHU\�QXPEHU�����GHSDUWPHQW�
RI� ,75� ʋ� ��� DQG� ʋ� ��� $OO� SDWLHQWV� UHFHLYHG� VXUJLFDO� WUHDWPHQW�� DV�
ZHOO� DV� DQWLEDFWHULDO�� DQWL�LQÀDPPDWRU\�� DQWLSODWHOHW�� V\PSWRPDWLFDOO\�
5HVXOWV��$FFRUGLQJ�WR�WKH�VWXG\��ZRPHQ�DFFRXQWHG�IRU�������������PDOH�
±���� �������7KH�DYHUDJH�DJH�RI� WKH�SDWLHQWV�ZDV������\HDUV��7KH�PDLQ�
FDXVDWLYH� DJHQWV� RI� LQÀDPPDWRU\� GLVHDVHV�ZHUH� 6WDSK\ORFRFFXV� DXUHXV��
$FLQHWREDFWHU�EDXPDQQL��(VFKHULFKLD�FROL��&DXVH�RI�GHDWK�LQ������������
SDWLHQWV� ZDV� VHSVLV� DQG� DVVRFLDWHG� PXOWLRUJDQ� IDLOXUH� GLVRUGHUV� GLIIXVH�
VXSSXUDWLYH� LQÀDPPDWLRQ� DQG� GLVVHPLQDWLRQ� SURFHVV� LQ� QHLJKERULQJ�
FHOOXODU�VSDFHV�RI�WKH�KHDG�DQG�QHFN��,Q���������FDVHV��WKHUH�LV�DQ�DFXWH�
FDUGLR�SXOPRQDU\�LQVXI¿FLHQF\��,Q����������FDVHV��GHDWK�ZDV�GXH�WR�DFXWH�
FRURQDU\� LQVXI¿FLHQF\�� &RQFOXVLRQ�� 3DWLHQWV� ZLWK� VHYHUH� GLVHDVH�� ZHUH�
UHODWLYHO\�\RXQJ��PRVWO\�ZRPHQ��8QGHUO\LQJ�GLVHDVH�LQ�WKHVH�SDWLHQWV�ZDV�
VSLOOHG�RGRQWRJHQLF�LQÀDPPDWRU\�SURFHVVHV��$PRQJ�WKH�FRPRUELGLWLHV�LQ�
WKH�¿UVW� SODFH�ZHUH� FDUGLR�YDVFXODU� V\VWHP��7KH�PRVW� IUHTXHQW� FDXVH�RI�
GHDWK�ZDV�PXOWLSOH�RUJDQ�G\VIXQFWLRQ�V\QGURPH�

ɈɉɕɌ�ɉɊɂɆȿɇȿɇɂə�ɄɈɆɉɅȿɄɋȺ�ɂɁ�ɉɅȺɁɆɕ��
ɈȻɈȽȺɓȿɇɇɈɃ�ɎȺɄɌɈɊȺɆɂ�ɊɈɋɌȺ��ɂ�
ɈɋɌȿɈɉɅȺɋɌɂɑȿɋɄɈȽɈ�ɆȺɌȿɊɂȺɅȺ�ɉɊɂ�
ɏɂɊɍɊȽɂɑȿɋɄɈɆ�Ʌȿɑȿɇɂɂ�ɈȾɈɇɌɈȽȿɇɇɈȽɈ�
ɉȿɊɎɈɊȺɌɂȼɇɈȽɈ�ȽȺɃɆɈɊɂɌȺ
ɇ�Ɇ��Ʉɪɚɫɧɨɜ��Ⱥ�ȿ��ɋɬɚɪɨɫɬɢɧɚ��Ⱥ�Ⱥ��ɂɜɚɳɟɧɤɨ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ȼɟɥɶɱɟɧɤɨ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ɇ�Ɇ�� ɏɟɥɦɢɧɫɤɚɹ�� ɞ�ɦ�ɧ��� ɩɪɨɮ��Ɇ�Ɇ��Ɇɚɝɨɦɟɞɨɜ�� ɤ�ɦ�ɧ��� ɞɨɰ�� ȼ�ɂ��
Ʉɪɚɜɟɰ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɉɞɧɢɦ� ɢɡ� ɚɤɬɭɚɥɶɧɵɯ� ɜɨɩɪɨɫɨɜ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�
ɯɢɪɭɪɝɢɢ� ɢ� ɨɬɨɥɚɪɢɧɝɨɥɨɝɢɢ� ɹɜɥɹɟɬɫɹ� ɭɫɬɪɚɧɟɧɢɟ� ɨɞɨɧɬɨɝɟɧɧɵɯ�
ɩɟɪɮɨɪɚɬɢɜɧɵɯ� ɝɚɣɦɨɪɢɬɨɜ� ɢ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɭɬɪɚɱɟɧɧɨɝɨ� ɨɛɴɟɦɚ�
ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɣ�ɤɨɦɩɥɟɤɫɧɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɚɰɢɟɧɬɚ��
Ɉɞɧɢɦ�ɢɡ� ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɨɜɵɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜ� ɡɚɦɟɳɟɧɢɢ�ɞɟɮɟɤɬɨɜ�
ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɩɪɢ� ɨɞɨɧɬɨɝɟɧɧɵɯ� ɩɟɪɮɨɪɚɬɢɜɧɵɯ� ɝɚɣɦɨɪɢɬɚɯ�
ɹɜɥɹɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɩɥɚɡɦɵ� ɤɪɨɜɢ�� ɨɛɨɝɚɳɟɧɧɨɣ� ɮɚɤɬɨɪɚɦɢ�
ɪɨɫɬɚ� �3ODVPD� 5LFK� LQ� *URZWK� )DFWRUV� �35*)���� ȼ� ɨɬɟɱɟɫɬɜɟɧɧɨɣ� ɢ�
ɡɚɪɭɛɟɠɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɫɭɳɟɫɬɜɭɟɬ� ɧɟɫɤɨɥɶɤɨ� ɞɟɫɹɬɤɨɜ� ɩɭɛɥɢɤɚɰɢɣ�
ɨɛ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɷɬɨɝɨ� ɚɭɬɨɦɚɬɟɪɢɚɥɚ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɟɝɨ� ɞɥɹ�
ɭɫɤɨɪɟɧɢɹ� ɪɟɝɟɧɟɪɚɰɢɢ� ɬɤɚɧɟɣ�� ɧɨ� ɜɵɜɨɞɵ� ɷɬɢɯ� ɪɚɛɨɬ� ɧɟ� ɜɫɟɝɞɚ�
ɨɞɧɨɡɧɚɱɧɵ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɍɥɭɱɲɟɧɢɟ� ɪɟɝɟɧɟɪɚɰɢɢ� ɤɨɫɬɧɨɣ�
ɢ� ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ� ɬɤɚɧɢ� ɜ� ɨɛɥɚɫɬɢ� ɨɪɨ�ɚɧɬɪɚɥɶɧɨɝɨ� ɫɜɢɳɚ� ɩɪɢ�
ɡɚɦɟɳɟɧɢɢ� ɞɟɮɟɤɬɚ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɩɭɬɟɦ� ɩɪɨɜɟɞɟɧɢɹ� ɩɥɚɫɬɢɤɢ�
ɦɟɫɬɧɵɦɢ�ɬɤɚɧɹɦɢ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɩɥɚɡɦɵ�ɤɪɨɜɢ��ɛɨɝɚɬɨɣ�ɮɚɤɬɨɪɚɦɢ�
ɪɨɫɬɚ� �ɉȻɎɊ�� ɢ� ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɢɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ�
ɦɟɬɨɞɵ��Ɉɛɴɟɤɬɚɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɹɜɥɹɥɢɫɶ����ɩɚɰɢɟɧɬɨɜ�ɜ�ɜɨɡɪɚɫɬɟ�
��±��� ɥɟɬ��ɍ���ɩɚɰɢɟɧɬɨɜ� ɞɟɮɟɤɬ�ɧɚɛɥɸɞɚɥɫɹ� ɜ� ɨɛɥɚɫɬɢ� ���ɝɨ� ɡɭɛɚ��
ɜ���ɫɥɭɱɚɹɯ�±�ɜ�ɨɛɥɚɫɬɢ����ɝɨ�ɡɭɛɚ��ɭ���ɩɚɰɢɟɧɬɨɜ�±�ɜ�ɨɛɥɚɫɬɢ����ɝɨ�
ɡɭɛɚ��ɍ� �� ɩɚɰɢɟɧɬɨɜ� ɞɟɮɟɤɬ� ɛɵɥ� ɫ� ɞɜɭɯ� ɫɬɨɪɨɧ� ɜ� ɨɛɥɚɫɬɢ�ɦɨɥɹɪɨɜ��
ɇɚ������ɣ�ɦɟɫɹɰ�ɩɨɫɥɟ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɥɟɱɟɧɢɹ�ɩɪɨɜɨɞɢɥɨɫɶ�ɢɡɦɟɪɟɧɢɟ�
ɩɥɨɬɧɨɫɬɢ� ɢ� ɤɚɱɟɫɬɜɚ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɱɟɥɸɫɬɟɣ� ɩɪɢ� ɩɨɦɨɳɢ�
ɩɪɨɝɪɚɦɦɵ� ©%7,� 6FDQª�� ɂɫɩɨɥɶɡɨɜɚɥɢ� ɞɚɧɧɵɟ� ɤɨɦɩɶɸɬɟɪɧɨɣ�
ɬɨɦɨɝɪɚɮɢɢ� ɢ� ɨɪɬɨɩɚɧɬɨɦɨɝɪɚɮɢɢ�� Ɋɟɡɭɥɶɬɚɬɵ�� ɍ� ��� ɩɚɰɢɟɧɬɨɜ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɤɨɫɬɢ� ɩɨ� ɲɢɪɢɧɟ� ɢ� ɜɵɫɨɬɟ� ɫɨɫɬɚɜɢɥɨ� ���� ɨɬ�
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ� ɨɛɴɟɦɚ�� ɭ� �� ɩɚɰɢɟɧɬɨɜ� ±� ɧɚ� ����� ɭ� �� ɩɚɰɢɟɧɬɨɜ�
±� ɧɚ� ��±����� ɋɬɪɭɤɬɭɪɚ� ɜɧɨɜɶ� ɨɛɪɚɡɨɜɚɧɧɨɣ� ɤɨɫɬɢ� ɭ� ��� ɱɟɥɨɜɟɤ�
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ���ɬɢɩɭ��ɭ���ɱɟɥɨɜɟɤ�±���ɬɢɩɭ�ɢ�ɭ���ɱɟɥɨɜɟɤ�±���ɬɢɩɭ��
Ⱦɚɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɨɡɜɨɥɢɥɢ�ɩɥɚɧɢɪɨɜɚɬɶ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɩɪɨɜɟɞɟɧɢɟ�
ɞɚɥɶɧɟɣɲɟɣ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɞɟɧɬɚɥɶɧɨɣ�ɢɦɩɥɚɧɬɚɰɢɢ�ɢ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɪɬɨɩɟɞɢɱɟɫɤɢɦ�ɥɟɱɟɧɢɟɦ��
ȼɵɜɨɞɵ��ɉɪɢɦɟɧɟɧɢɟ�ɩɪɢ�ɫɚɧɢɪɭɸɳɟɣ�ɨɩɟɪɚɰɢɢ�ɧɚ�ɜɟɪɯɧɟɱɟɥɸɫɬɧɨɣ�
ɩɚɡɭɯɟ� ɩɥɚɡɦɵ� ɤɪɨɜɢ�� ɨɛɨɝɚɳɟɧɧɨɣ� ɮɚɤɬɨɪɚɦɢ� ɪɨɫɬɚ�� ɜ� ɫɨɱɟɬɚɧɢɢ�
ɫ� ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɢɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ� ɢ� ɮɢɛɪɢɧɨɜɨɣ� ɦɟɦɛɪɚɧɨɣ�

ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɞɥɹ� ɤɨɦɩɥɟɤɫɧɨɣ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɞɟɮɟɤɬɚɦɢ� ɤɨɫɬɢ� ɩɨɫɥɟ� ɭɞɚɥɟɧɢɹ� ɡɭɛɨɜ� ɧɚ� ɜɟɪɯɧɟɣ�
ɱɟɥɸɫɬɢ�ɢ�ɨɞɨɧɬɨɝɟɧɧɵɦɢ�ɫɢɧɭɫɢɬɚɦɢ�

Ɍ+(�35$&7,&(�86,1*�&203/(;�5,&+�3/$60$�*52:7+�
)$&7256�$1'�267(23/$67,&�0$7(5,$/�,1�7+(�
685*,&$/�75($70(17�2)�2'2172*(1,&�6,186,7,6�
3(5)25$7('
1�0��.UDVQRY��$�(��6WDURVWLQD��$�$��,YDFKHQNR
6FLHQWL¿F�$GYLVRUV� ±� '0HG6FL�� 3URI��9�$�� %HOFKHQNR�� '0HG6FL�� 3URI��
1�0�� +HOPLQVND\D�� '0HG6FL�� 3URI�� 0�0�� 0DJRPHGRY�� &DQG0HG6FL��
$VVRF��3URI��9�,��.UDYHWV��$�9��*RQFKDURYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD
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2WRODU\QJRORJ\�LV�WKH�HOLPLQDWLRQ�RI�RGRQWRJHQLF�VLQXVLWLV�SHUIRUDWHG�DQG�
UHVWRUDWLRQ�RI� ORVW�ERQH�YROXPH�IRU� IXUWKHU�FRPSUHKHQVLYH�UHKDELOLWDWLRQ�
RI� WKH�SDWLHQW��2QH�UHODWLYHO\�QHZ�WUHQGV�LQ�UHSODFHPHQW�RI�ERQH�GHIHFWV�
ZLWK� SHUIRUDWHG� RGRQWRJHQLF� VLQXVLWLV� LV� WKH� XVH� RI� SODVPD�ULFK� JURZWK�
IDFWRUV� �3ODVPD� 5LFK� LQ� *URZWK� )DFWRUV� �35*)���� ,Q� GRPHVWLF� DQG�
IRUHLJQ�OLWHUDWXUH��WKHUH�DUH�GR]HQV�RI�SXEOLFDWLRQV�RQ�WKH�HIIHFWLYHQHVV�RI�
WKLV�DXWRPDWHULDOV�ZKHQ�XVHG� WR�DFFHOHUDWH� WLVVXH�UHJHQHUDWLRQ��EXW� WKHVH�
FRQFOXVLRQV� DUH� QRW� DOZD\V� FOHDU�� $LP�� ,PSURYLQJ� WKH� UHJHQHUDWLRQ� RI�
ERQH�DQG�FRQQHFWLYH�WLVVXH�LQ�WKH�RUR�DQWUDO�¿VWXOD�DW�UHSODFHPHQW�RI�ERQH�
WLVVXH�GHIHFW�E\�D�WXPP\�ORFDO�IDEULFV�XVLQJ�SODVPD�ULFK�LQ�JURZWK�IDFWRUV�
�3%)5��DQG�RVWHRSODVWLF�PDWHULDOV��0DWHULDOV�DQG�PHWKRGV��7KH�REMHFWV�RI�
WKH�VWXG\�ZHUH����SDWLHQWV��DJHG���±���\HDUV��,Q���SDWLHQWV��D�GHIHFW�ZDV�
REVHUYHG�LQ����RI�WKH�WRRWK���LQ�WKH�FDVHV�RI�WKH�WRRWK�����LQ���SDWLHQWV�LQ�WKH�
WRRWK�UHJLRQ�������SDWLHQWV�KDG�D�GHIHFW�RQ�ERWK�VLGHV�LQ�WKH�PRODU�DUHD��$W�
�����PRQWK�DIWHU�VXUJHU\�ZDV�SHUIRUPHG�WR�PHDVXUH�WKH�GHQVLW\�DQG�TXDOLW\�
RI�MDZ�ERQH�WLVVXH��XVLQJ�WKH�SURJUDP�%7,�6FDQ��8VHG�GDWD�IURP�FRPSXWHG�
WRPRJUDSK\�DQG�RUWKRSDQWRPRJUDSK\��5HVXOWV�����SDWLHQWV�UHVWRUH�ERQH�WR�
WKH�ZLGWK�DQG�KHLJKW�LV�����RI�WKH�RULJLQDO�YROXPH��LQ���SDWLHQWV�±������
��SDWLHQWV�RI���±�����7KH�VWUXFWXUH�RI�WKH�QHZO\�IRUPHG�ERQH�����SHRSOH�
PDWFKHG�W\SH����DQG���SHRSOH�±�W\SH���DQG�W\SH��±���7KHVH�UHVXOWV�DOORZHG�
XV� WR� SODQ� IRU� SDWLHQWV� WR� FRQWLQXH� WR� RUDO� UHKDELOLWDWLRQ� XVLQJ� GHQWDO�
LPSODQWDWLRQ�DQG�VXEVHTXHQW�RUWKRSHGLF�WUHDWPHQW��&RQFOXVLRQ��

ɉɊȿȾɍɒɇɕɃ�ȾɈɋɌɍɉ�ȼ�Ʌȿɑȿɇɂɂ�ɉȺɐɂȿɇɌɈȼ�ɋ�
ȼɕɋɈɄɂɆɂ�ɉȿɊȿɅɈɆȺɆɂ�ɆɕɓȿɅɄɈȼɈȽɈ�ɈɌɊɈɋɌɄȺ�
ɇɂɀɇȿɃ�ɑȿɅɘɋɌɂ
ɂ�ɋ��Ȼɚɪɚɧɸɤ��Ⱦ�Ⱥ��Ƚɨɥɨɜɢɧ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ȼɟɥɶɱɟɧɤɨ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɂ��Ʉɪɚɜɟɰ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɏɢɪɭɪɝɢɹ� ɦɵɳɟɥɤɨɜɨɝɨ� ɨɬɪɨɫɬɤɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�
ɨɬɧɨɫɢɬɫɹ� ɤ� ɨɞɧɨɦɭ� ɢɡ� ɫɚɦɵɯ� ɫɥɨɠɧɵɯ� ɪɚɡɞɟɥɨɜ� ɬɪɚɜɦɚɬɨɥɨɝɢɢ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɨɛɥɚɫɬɢ�� ȼ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɷɬɨ� ɫɜɹɡɚɧɨ� ɫ�
ɨɫɨɛɟɧɧɨɫɬɹɦɢ� ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɞɨɫɬɭɩɚ� ɤ� ɦɵɳɟɥɤɨɜɨɦɭ� ɨɬɪɨɫɬɤɭ��
ɨɝɪɚɧɢɱɟɧɧɨɣ� ɫɜɨɛɨɞɨɣ� ɞɟɣɫɬɜɢɣ� ɩɪɢ� ɦɚɧɢɩɭɥɹɰɢɹɯ� ɫ� ɤɨɫɬɧɵɦɢ�
ɨɬɥɨɦɤɚɦɢ�ɢ�ɜɵɫɨɤɢɦ�ɪɢɫɤɨɦ�ɩɨɜɪɟɠɞɟɧɢɹ�ɜɟɬɨɱɟɤ�ɥɢɰɟɜɨɝɨ�ɧɟɪɜɚ��
ȼ� ɫɨɜɪɟɦɟɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɟ� ɧɟɪɟɞɤɨ� ɦɨɠɧɨ� ɜɫɬɪɟɬɢɬɶ� ɩɪɨɬɢɜɨɪɟɱɢɹ�
ɜɨ� ɦɧɟɧɢɹɯ� ɩɨ� ɜɨɩɪɨɫɭ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɞɨɫɬɭɩɚ� ɢ� ɦɟɬɨɞɢɤɢ�
ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɩɟɪɟɥɨɦɚɯ� ɦɵɳɟɥɤɨɜɨɝɨ� ɨɬɪɨɫɬɤɚ�
ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɨɤɚɡɚɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɛɨɥɶɧɵɦ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�ɦɵɳɟɥɤɨɜɨɝɨ�
ɨɬɪɨɫɬɤɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɤɪɢɬɟɪɢɟɜ� ɜɵɛɨɪɚ� ɞɥɹ�
ɩɪɢɦɟɧɟɧɢɹ�ɩɪɟɞɭɲɧɨɝɨ�ɞɨɫɬɭɩɚ�ɩɪɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɥɟɱɟɧɢɢ�ɞɚɧɧɵɯ�
ɛɨɥɶɧɵɯ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɉɨɞ�ɧɚɲɢɦ�ɧɚɛɥɸɞɟɧɢɟɦ�ɧɚɯɨɞɢɥɨɫɶ�
��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɟɪɟɥɨɦɚɦɢ� ɜɵɫɨɤɢɯ� ɨɬɞɟɥɨɜ� ɦɵɳɟɥɤɨɜɨɝɨ�
ɨɬɪɨɫɬɤɚ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ�� ɩɪɨɯɨɞɢɜɲɢɯ� ɥɟɱɟɧɢɟ� ɜ� ȽɄȻ� ʋ� �� ɢɦ��
ɇ�ɂ�� ɉɢɪɨɝɨɜɚ� ɝ�� Ɇɨɫɤɜɵ�� ȼɫɟ� ɩɚɰɢɟɧɬɵ� ɛɵɥɢ� ɩɪɨɨɩɟɪɢɪɨɜɚɧɵ� ɢ�
ɧɚɯɨɞɢɥɢɫɶ� ɩɨɞ� ɧɚɛɥɸɞɟɧɢɟɦ� ɨɬ� ɱɟɬɵɪɟɯ� ɧɟɞɟɥɶ� ɞɨ� ɨɞɧɨɝɨ� ɝɨɞɚ�
ɩɨɫɥɟ�ɬɪɚɜɦɵ��Ɋɟɩɨɡɢɰɢɸ�ɢ�ɮɢɤɫɚɰɢɸ�ɤɨɫɬɧɵɯ�ɨɬɥɨɦɤɨɜ�ɩɪɨɜɨɞɢɥɢ�
ɢɡ� ɩɪɟɞɭɲɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɞɨɫɬɭɩɚ�� ɞɟɥɚɹ� ɪɚɡɪɟɡ� ɩɨ� ɩɪɟɞɭɲɧɨɣ�
ɫɤɥɚɞɤɟ�� ɢɧɨɝɞɚ� ɫ� ɩɟɪɟɯɨɞɨɦ� ɧɚ� ɡɚɞɧɸɸ� ɩɨɜɟɪɯɧɨɫɬɶ� ɤɨɡɟɥɤɚ� ɭɯɚ��
ɋ� ɰɟɥɶɸ� ɮɢɤɫɚɰɢɢ� ɤɨɫɬɧɵɯ� ɨɬɥɨɦɤɨɜ� ɩɪɢɦɟɧɹɥɢ� ɬɢɬɚɧɨɜɵɟ� ɦɢɧɢ�
ɩɥɚɫɬɢɧɵ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
ɩɪɟɞɭɲɧɵɦ� ɞɨɫɬɭɩɨɦ� ɧɚɢɛɨɥɶɲɭɸ� ɨɡɚɛɨɱɟɧɧɨɫɬɶ� ɜɵɡɵɜɚɟɬ�
ɜɨɡɦɨɠɧɨɟ� ɩɨɜɪɟɠɞɟɧɢɟ� ɜɟɬɜɟɣ� ɥɢɰɟɜɨɝɨ� ɧɟɪɜɚ�� ɜ� ɱɚɫɬɧɨɫɬɢ� ɟɝɨ�
ɫɤɭɥɨɜɨɣ� ɜɟɬɜɢ�� ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ�
ɨɫɨɛɟɧɧɨɫɬɟɣ�ɩɚɰɢɟɧɬɚ�ɢɦɟɸɬɫɹ�ɪɚɡɥɢɱɢɹ�ɜ�ɪɚɫɩɨɥɨɠɟɧɢɢ�ɜɢɫɨɱɧɨɣ�
ɜɟɬɜɢ� ɥɢɰɟɜɨɝɨ� ɧɟɪɜɚ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɡɚɳɢɳɚɸɳɟɣ� ɟɝɨ� ɜɢɫɨɱɧɨɣ�
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ɮɚɫɰɢɢ��ɭ�ɨɞɧɢɯ�ɩɚɰɢɟɧɬɨɜ�ɨɧɚ�ɪɚɫɩɨɥɚɝɚɟɬɫɹ�ɩɨɞ�ɮɚɫɰɢɟɣ��ɭ�ɞɪɭɝɢɯ�
±�ɧɚɞ�ɧɟɣ��ȼ�ɪɹɞɟ�ɫɥɭɱɚɟɜ��ɤɨɝɞɚ�ɢɦɟɟɬɫɹ�ɫɢɥɶɧɵɣ�ɜɵɜɢɯ�ɝɨɥɨɜɤɢ�ɢ�
ɟɟ� ɫɦɟɳɟɧɢɟ� ɤɧɭɬɪɢ�� ɜɵɩɨɥɧɢɬɶ� ɪɟɩɨɡɢɰɢɸ� ɝɨɥɨɜɤɢ� ɦɵɳɟɥɤɨɜɨɝɨ�
ɨɬɪɨɫɬɤɚ� ɧɟ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɵɦ�� ȼ� ɷɬɢɯ� ɫɢɬɭɚɰɢɹɯ�
ɜɵɩɨɥɧɹɸɬ� ɪɟɩɥɚɧɬɚɰɢɸ� ɦɚɥɨɝɨ� ɤɨɫɬɧɨɝɨ� ɨɬɥɨɦɤɚ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ�
ɮɢɤɫɚɰɢɣ� ɬɢɬɚɧɨɜɨɣ� ɦɢɧɢ�ɩɥɚɫɬɢɧɨɣ�� Ʉ� ɩɨɥɨɠɢɬɟɥɶɧɵɦ� ɫɬɨɪɨɧɚɦ�
ɩɪɟɞɭɲɧɨɝɨ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɞɨɫɬɭɩɚ� ɦɨɠɧɨ� ɨɬɧɟɫɬɢ�� ɦɚɥɭɸ�
ɩɥɨɳɚɞɶ� ɨɩɟɪɚɰɢɨɧɧɨɣ� ɪɚɧɵ�� ɯɨɪɨɲɢɣ� ɨɛɡɨɪ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɩɨɥɹ��
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɭɸ� ɜɢɡɭɚɥɢɡɚɰɢɸ� ɬɤɚɧɟɣ� ɜɢɫɨɱɧɨ�ɧɢɠɧɟɱɟɥɸɫɬɧɨɝɨ�
ɫɭɫɬɚɜɚ�� ɫɜɨɛɨɞɭ� ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ� ɫ� ɤɨɫɬɧɵɦɢ� ɨɬɥɨɦɤɚɦɢ� ɢ�
ɦɹɝɤɢɦɢ� ɬɤɚɧɹɦɢ� ɜɢɫɨɱɧɨ�ɧɢɠɧɟɱɟɥɸɫɬɧɨɝɨ� ɫɭɫɬɚɜɚ�� ɥɟɝɤɨɫɬɶ�
ɧɚɥɨɠɟɧɢɹ� ɮɢɤɫɢɪɭɸɳɢɯ� ɤɨɧɫɬɪɭɤɰɢɣ�� ȼɨɡɦɨɠɧɵɣ� ɩɪɢɯɨɞɹɳɢɣ�
ɩɚɪɟɡ� ɥɢɰɟɜɨɝɨ� ɧɟɪɜɚ�� ɫɜɹɡɚɧɧɵɣ� ɫ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɧɚ� ɧɟɪɜ�� ɧɨ� ɧɢ� ɜ�
ɤɨɟɦ�ɫɥɭɱɚɟ�ɧɟ�ɫ�ɟɝɨ�ɩɟɪɟɫɟɱɟɧɢɟɦ��ɩɪɨɯɨɞɢɬ�ɜ�ɩɟɪɢɨɞ�ɨɬ�ɧɟɫɤɨɥɶɤɢɯ�
ɧɟɞɟɥɶ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɦɟɫɹɰɟɜ�� ȼɵɜɨɞɵ�� ɉɪɢɦɟɧɟɧɢɟ� ɩɪɟɞɭɲɧɨɝɨ�
ɞɨɫɬɭɩɚ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ� ɩɪɢ� ɧɚɢɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɚɧɚɬɨɦɢɱɟɫɤɨɣ�
ɥɨɤɚɥɢɡɚɰɢɢ�ɩɟɪɟɥɨɦɚ��ɱɬɨ�ɢ�ɹɜɥɹɟɬɫɹ�ɨɫɧɨɜɧɵɦ�ɤɪɢɬɟɪɢɟɦ�ɜɵɛɨɪɚ�
ɞɚɧɧɨɣ� ɨɩɟɪɚɬɢɜɧɨɣ�ɦɟɬɨɞɢɤɢ��ɇɚɥɢɱɢɟ� ɜɵɜɢɯɚ� ɫɭɫɬɚɜɧɨɣ� ɝɨɥɨɜɤɢ�
ɡɚɬɪɭɞɧɹɟɬ� ɜɵɩɨɥɧɟɧɢɟ� ɦɚɧɢɩɭɥɹɰɢɣ�� ɩɪɢɜɨɞɢɬ� ɤ� ɛɨɥɶɲɟɦɭ�
ɜɨɡɞɟɣɫɬɜɢɸ�ɧɚ�ɜɟɬɜɢ�ɥɢɰɟɜɨɝɨ�ɧɟɪɜɚ��ɱɬɨ��ɧɟɫɨɦɧɟɧɧɨ��ɫɤɚɡɵɜɚɟɬɫɹ�
ɧɚ�ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ��ɨɞɧɚɤɨ�ɧɟ�ɹɜɥɹɟɬɫɹ�ɩɪɢɱɢɧɨɣ�
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ�� ȼɫɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ�
ɨɫɥɨɠɧɟɧɢɹ�ɢ�ɪɢɫɤɢ��ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɚɪɟɡɨɦ�ɦɢɦɢɱɟɫɤɨɣ�ɦɭɫɤɭɥɚɬɭɪɵ��
ɦɨɠɧɨ� ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ�� ɫɬɪɨɝɨ� ɩɪɢɞɟɪɠɢɜɚɹɫɶ� ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɝɨ�
ɪɚɫɩɨɥɨɠɟɧɢɹ� ɚɧɚɬɨɦɢɱɟɫɤɢɯ� ɫɬɪɭɤɬɭɪ� ɩɪɟɞɭɲɧɨɣ� ɨɛɥɚɫɬɢ� ɢ�
ɚɥɝɨɪɢɬɦɚ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�
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PHGLFDO� FDUH� IRU�SDWLHQWV�ZLWK� FRQG\ODU�SURFHVV� IUDFWXUHV� DQG� IRUPDWLRQ�
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\HDU�DIWHU�WKH�LQMXU\��5HGXFWLRQ�DQG�¿[DWLRQ�RI�ERQH�IUDJPHQWV�ZDV�FDUULHG�
RXW�ZLWK�WKH�XVH�RI�SUHDXULFXODU�VXUJLFDO�DSSURDFK��,QFLVLRQ�ZDV�PDGH�LQ�
IURQW�RI� WKH�HDU�� VRPHWLPHV�ZLWK� WKH� WUDQVLWLRQ� WR� WKH� UHDU�VXUIDFH�RI� WKH�
WUDJXV�� )RU� WKH� SXUSRVH� RI� ERQH� IUDJPHQWV� ¿[DWLRQ�� WKH� WLWDQLXP�PLQL�
SODWH�ZDV�XVHG��5HVXOWV��'XULQJ�WKH�VXUJHU\�ZLWK� WKH�XVH�RI�SUHDXULFXODU�
VXUJLFDO� DSSURDFK�� WKHUH� LV� D� ELJ� SRVVLELOLW\� WR� GDPDJH� WKH� IDFLDO� QHUYH��
LQ�SDUWLFXODU�LWV�]\JRPDWLF�EUDQFK��'HSHQGLQJ�RQ�WKH�LQGLYLGXDO�SDWLHQW¶V�
DQDWRP\�� WKHUH�DUH�GLIIHUHQFHV� LQ� WKH� ORFDWLRQ�RI� WKH� WHPSRUDO�EUDQFK�RI�
WKH�IDFLDO�QHUYH�LQ�UHODWLRQ�WR�SURWHFWLQJ�LWV�WHPSRUDO�IDVFLD��VRPH�SDWLHQWV�
LW� LV� ORFDWHG�XQGHU� WKH� IDVFLD��ZKLOH�RWKHUV�RYHU� LW�� ,Q� VRPH�FDVHV��ZKHQ�
WKHUH�LV�D�VWURQJ�KHDG�GLVORFDWLRQ�DQG�LWV�VKLIW�LQZDUGV��SHUIRUP�UHSRVLWLRQ�
WKH�FRQG\OH�KHDG�LV�QRW�SRVVLEOH��,Q�WKHVH�VLWXDWLRQV��SHUIRUP�UHSODQWDWLRQ�
RI�VPDOO�ERQH�IUDJPHQWV��IROORZHG�E\�¿[DWLRQ�RI�WLWDQLXP�PLQL�SODWH��7KH�
SRVLWLYH�VLGH�RI�XVLQJ�WKH�SUHDXULFXODU�VXUJLFDO�DSSURDFK�LV��WKH�VPDOO�DUHD�
RI� WKH� VXUJLFDO�ZRXQG�� D� JRRG�RYHUYLHZ�RI� WKH� VXUJLFDO�¿HOG�� WKH� GLUHFW�
YLVXDOL]DWLRQ� RI� WKH� WHPSRURPDQGLEXODU� MRLQW� WLVVXHV�� WKH� IUHHGRP� WR�
PDQLSXODWH�ERQH�IUDJPHQWV�DQG�VRIW�WHPSRURPDQGLEXODU�MRLQW�WLVVXHV��HDVH�
RI� DSSOLFDWLRQ� UHWDLQLQJ� VWUXFWXUHV�� 3RVVLEOH� FRPLQJ� IDFLDO� QHUYH� SDUHVLV�
DVVRFLDWHG�ZLWK�H[SRVXUH� WR� WKH�QHUYH� WDNHV�SODFH� LQ�D�SHULRG�RI�VHYHUDO�
ZHHNV�WR�VHYHUDO�PRQWKV��&RQFOXVLRQ��7KH�XVH�RI�WKH�SUHDXULFXODU�VXUJLFDO�
DSSURDFK� SUHIHUDEO\� DW� WKH� KLJKHVW� DQDWRPLFDO� ORFDWLRQ� RI� WKH� IUDFWXUH��
ZKLFK� LV� WKH�PDLQ� FULWHULRQ� IRU� VHOHFWLRQ� WKLV� RSHUDWLRQDO� PHWKRGRORJ\��
$YDLODELOLW\� GLVORFDWLRQ� DUWLFXODU� KHDG�KLQGHUV� WKH�PDQLSXODWLRQ� OHDGV� WR�
D� JUHDWHU� LPSDFW� RQ� WKH� IDFLDO� QHUYH� EUDQFK��ZKLFK� XQGRXEWHGO\� DIIHFWV�
WKH� SRVWRSHUDWLYH� UHFRYHU\�� KRZHYHU�� LV� QRW� WKH� FDXVH� RI� XQVDWLVIDFWRU\�
UHVXOWV��$OO�SRVWRSHUDWLYH�FRPSOLFDWLRQV�DQG�ULVNV�DVVRFLDWHG�ZLWK�SDUHVLV�
RI�IDFLDO�PXVFOHV�FDQ�EH�PLQLPL]HG�E\�DGKHULQJ�VWULFWO\�WR�WKH�WRSRJUDSKLF�
ORFDOL]DWLRQ�RI�DQDWRPLFDO�VWUXFWXUHV�DQG�VXUJHU\�DOJRULWKP�

ɈɉɕɌ�ɉɊɂɆȿɇȿɇɂə�35*)�ɌȿɏɇɈɅɈȽɂɃ�ɉɊɂ�Ʌȿɑȿɇɂɂ�
ɊȺȾɂɄɍɅəɊɇɕɏ�ɄɂɋɌ�ɑȿɅɘɋɌȿɃ
ɇ�Ɇ��Ʉɪɚɫɧɨɜ��Ɂ�ȼ��Ɇɭɪɡɚɯɚɧɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ȼɟɥɶɱɟɧɤɨ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɤ�ɦ�ɧ��ȼ�ɂ��Ʉɪɚɜɟɰ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɨɞɧɢɦ� ɢɡ� ɚɤɬɭɚɥɶɧɵɯ� ɜɨɩɪɨɫɨɜ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ�ɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɫɬɨɦɚɬɨɥɨɝɢɢ�ɹɜɥɹɟɬɫɹ�
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɨɛɴɟɦɚ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɩɨɫɥɟ�ɪɚɡɥɢɱɧɵɯ�ɨɩɟɪɚɬɢɜɧɵɯ�
ɜɦɟɲɚɬɟɥɶɫɬɜ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɣ�ɤɨɦɩɥɟɤɫɧɨɣ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɚɰɢɟɧɬɚ��
Ɉɬ� ɤɚɱɟɫɬɜɚ� ɢ� ɤɨɥɢɱɟɫɬɜɚ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɧɚɩɪɹɦɭɸ� ɡɚɜɢɫɢɬ� ɜɵɛɨɪ�
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɢ� ɭɫɩɟɯ� ɞɚɥɶɧɟɣɲɟɝɨ� ɨɪɬɨɩɟɞɢɱɟɫɤɨɝɨ�
ɥɟɱɟɧɢɹ�� ȼ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɩɪɢ� ɧɟɞɨɫɬɚɬɤɟ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�
ɩɨɫɬɚɧɨɜɤɚ� ɢɦɩɥɚɧɬɚɬɚ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɪɚɡɦɟɪɚ� ɢ� ɜ� ɠɟɥɚɟɦɨɟ�
ɦɟɫɬɨ� ɫ� ɭɱɟɬɨɦ� ɩɪɚɜɢɥɶɧɨɝɨ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɧɚɝɪɭɡɤɢ� ɛɭɞɭɳɟɣ�
ɨɪɬɨɩɟɞɢɱɟɫɤɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ� ɧɟ� ɜɨɡɦɨɠɧɚ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɉɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɡɚɦɟɳɟɧɢɹ� ɨɝɪɚɧɢɱɟɧɧɵɯ� ɤɨɫɬɧɵɯ�
ɞɟɮɟɤɬɨɜ� ɱɟɥɸɫɬɟɣ�� ɢɫɩɨɥɶɡɭɹ� ɩɥɚɡɦɭ�� ɛɨɝɚɬɭɸ� ɮɚɤɬɨɪɚɦɢ� ɪɨɫɬɚ�
�ɉȻɎɊ��� ɢ� ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɢɣ� ɦɚɬɟɪɢɚɥ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ɉɛɴɟɤɬɚɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɬɚɥɢ����ɩɚɰɢɟɧɬɚ� ɜ� ɜɨɡɪɚɫɬɟ���±���ɥɟɬ� ɫ�
ɞɟɮɟɤɬɚɦɢ�ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɧɨɡɨɥɨɝɢɢ�±� ɛɨɥɶɧɵɟ� ɫ�
ɤɢɫɬɨɡɧɵɦɢ� ɨɛɪɚɡɨɜɚɧɢɹɦɢ� ɱɟɥɸɫɬɟɣ� ���� ɩɚɰɢɟɧɬɨɜ�� ɢ� ɫ� ɚɬɪɨɮɢɟɣ�
ɚɥɶɜɟɨɥɹɪɧɨɝɨ�ɨɬɪɨɫɬɤɚ�ɱɟɥɸɫɬɟɣ� ����ɩɚɰɢɟɧɬɨɜ���Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�
ɫɩɨɫɨɛɧɨɫɬɢ� ɉȻɎɊ� ɢ� ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɫɨɡɞɚɜɚɬɶ�
ɩɨɥɧɨɰɟɧɧɵɣ�ɨɛɴɟɦ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ��ɞɨɫɬɚɬɨɱɧɵɣ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɣ�
ɞɟɧɬɚɥɶɧɨɣ� ɢɦɩɥɚɧɬɚɰɢɢ� ɢɥɢ� ɩɪɨɬɟɡɢɪɨɜɚɧɢɹ�� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�
ɞɚɧɧɵɟ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɬɨɦɨɝɪɚɮɢɢ� ɢ� ɨɪɬɨɩɚɧɬɨɦɨɝɪɚɮɢɢ�� Ⱦɥɹ�
ɷɬɨɝɨ� ɩɟɪɟɞ� ɧɚɱɚɥɨɦ� ɥɟɱɟɧɢɹ� ɢ� ɱɟɪɟɡ� ��� �� ɦɟɫ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ�
ɥɟɱɟɧɢɹ� ɩɪɨɜɨɞɢɥɨɫɶ� ɢɡɦɟɪɟɧɢɟ� ɩɥɨɬɧɨɫɬɢ� ɢ� ɤɚɱɟɫɬɜɚ� ɤɨɫɬɧɨɣ�
ɬɤɚɧɢ� ɱɟɥɸɫɬɟɣ� ɩɪɢ� ɩɨɦɨɳɢ� ɩɪɨɝɪɚɦɦɵ� ©%7,� 6FDQª�� Ɋɟɡɭɥɶɬɚɬɵ��
ɑɟɪɟɡ� �� ɦɟɫ� ɭ� ��� ɩɚɰɢɟɧɬɨɜ� ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ� ɤɨɫɬɢ� ɩɨ� ɲɢɪɢɧɟ� ɢ�
ɜɵɫɨɬɟ� ɫɨɫɬɚɜɢɥɨ� ɩɪɢɦɟɪɧɨ� ���� ɨɬ� ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ� ɨɛɴɟɦɚ�� ɭ�
�±����� ɭ� �� ɩɚɰɢɟɧɬɨɜ� ±� ��±����� ɋɬɪɭɤɬɭɪɚ� ɜɧɨɜɶ� ɨɛɪɚɡɨɜɚɧɧɨɣ�
ɤɨɫɬɢ�ɭ����ɱɟɥɨɜɟɤ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ���ɬɢɩɭ��ɭ���ɩɚɰɢɟɧɬɨɜ�±���ɬɢɩɭ��
ɭ� �� ɛɨɥɶɧɵɯ� ±� �� ɬɢɩɭ�� Ⱦɚɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɨɜ� ɥɟɱɟɧɢɹ� ɩɨɡɜɨɥɢɥɢ�
ɩɪɨɜɟɫɬɢ�ɞɟɧɬɚɥɶɧɭɸ�ɢɦɩɥɚɧɬɚɰɢɸ�ɭ����ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�
ɩɨɥɧɨɰɟɧɧɵɦ� ɨɪɬɨɩɟɞɢɱɟɫɤɢɦ� ɥɟɱɟɧɢɟɦ�� ɍ� �� ɛɨɥɶɧɵɯ� �ɩɚɰɢɟɧɬɵ�
ɩɨɫɥɟ� ɰɢɫɬɷɤɬɨɦɢɢ�� ɧɟ� ɭɞɚɥɨɫɶ� ɞɨɫɬɢɱɶ� ɞɨɫɬɚɬɨɱɧɨɝɨ� ɨɛɴɟɦɚ�
ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ɗɬɢɦ� ɩɚɰɢɟɧɬɚɦ� ɜɩɨɫɥɟɞɫɬɜɢɢ� ɛɵɥɚ� ɩɪɨɜɟɞɟɧɚ�
ɞɟɧɬɚɥɶɧɚɹ� ɢɦɩɥɚɧɬɚɰɢɹ� ɩɨ� ɜɵɲɟɨɩɢɫɚɧɧɨɣ� ɦɟɬɨɞɢɤɟ�� ɩɨɫɥɟ� ±�
ɤɨɦɩɥɟɤɫɧɨɟ� ɨɪɬɨɩɟɞɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ�� ȼɵɜɨɞɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ��
ɩɪɢɦɟɧɟɧɢɟ� ɩɥɚɡɦɵ� ɤɪɨɜɢ�� ɛɨɝɚɬɨɣ� ɮɚɤɬɨɪɚɦɢ� ɪɨɫɬɚ�� ɜ� ɫɨɱɟɬɚɧɢɢ�
ɫ� ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɢɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ� ɞɥɹ� ɡɚɩɨɥɧɟɧɢɹ� ɨɝɪɚɧɢɱɟɧɧɵɯ�
ɤɨɫɬɧɵɯ�ɞɟɮɟɤɬɨɜ�ɱɟɥɸɫɬɟɣ�ɦɨɠɟɬ�ɛɵɬɶ�ɷɮɮɟɤɬɢɜɧɵɦ�ɢ�ɩɪɢɦɟɧɹɬɶɫɹ�
ɞɥɹ� ɤɨɦɩɥɟɤɫɧɨɣ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ� ɪɟɚɛɢɥɢɬɚɰɢɢ� ɩɚɰɢɟɧɬɨɜ� ɫ�
ɚɬɪɨɮɢɟɣ�ɚɥɶɜɟɨɥɹɪɧɨɝɨ�ɨɬɪɨɫɬɤɚ�ɢ�ɞɟɮɟɤɬɚɦɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɩɨɫɥɟ�
ɭɞɚɥɟɧɢɹ�ɤɢɫɬ�ɱɟɥɸɫɬɟɣ�

(;3(5,(1&(�2)�86,1*�35*)�7(&+12/2*<�,1�7+(�
75($70(17�2)�5$',&8/$5�&<676�2)�7+(�-$:6
1�0��.UDVQRY��=�9��0XU]DKDQRYD
6FLHQWL¿F�$GYLVRUV� ±� '0HG6FL�� 3URI��9�$�� %HOFKHQNR�� '0HG6FL�� 3URI��
1�0��+HOPLQVND\D��&DQG0HG6FL�9�,��.UDYHWV��$�9��*RQFKDURYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��7RGD\�� RQH� RI� WKH� SUHVVLQJ� LVVXHV� RI�PD[LOORIDFLDO� VXUJHU\�
DQG� VXUJLFDO� GHQWLVWU\� LV� WR� UHVWRUH� ERQH� YROXPH� DIWHU� YDULRXV� VXUJLFDO�
LQWHUYHQWLRQV��IRU�IXUWKHU�FRPSUHKHQVLYH�UHKDELOLWDWLRQ�RI�WKH�SDWLHQW��7KH�
TXDOLW\�DQG�TXDQWLW\�RI�ERQH�GHSHQGV�FKRLFH�RI�VXUJLFDO�WUHDWPHQW�DQG�WKH�
VXFFHVV� RI� IXUWKHU� RUWKRSHGLF� WUHDWPHQW�� ,Q�PRVW� FDVHV�� WKH� VKRUWDJH� RI�
ERQH�LPSODQW�IRUPXODWLRQ�RI�DSSURSULDWH�VL]H�DQG�LQ�D�GHVLUDEOH�ORFDWLRQ��
WDNLQJ� LQWR�DFFRXQW� WKH�FRUUHFW� ORDG�GLVWULEXWLRQ�IXWXUH�SURVWKHWLF�GHVLJQ�
LV�QRW�SRVVLEOH��$LP��,PSURYLQJ�WKH�HI¿FLHQF\�RI�VXEVWLWXWLRQ�OLPLWHG�MDZ�
ERQH�GHIHFWV�XVLQJ�SODVPD�ULFK�LQ�JURZWK�IDFWRUV��3%)5��DQG�RVWHRSODVWLF�
PDWHULDO��0DWHULDOV�DQG�PHWKRGV��7KH�REMHFWV�RI�WKH�VWXG\�ZHUH����SDWLHQWV��
DJHG� ��±��� \HDUV��ZLWK� ERQH� GHIHFWV� GHSHQGLQJ� RQ� QRVRORJ\� ±� SDWLHQWV�
ZLWK�F\VWLF�MDZV�����SDWLHQWV���DQG�DWURSK\�RI�WKH�DOYHRODU�SURFHVV�RI�WKH�
MDZV�����SDWLHQWV���3%)5�WR�GHWHUPLQH�WKH�DELOLW\�WR�FUHDWH�DQG�RVWHRSODVWLF�
PDWHULDO� IXOO�DPRXQW�RI�ERQH�VXI¿FLHQW� IRU�VXEVHTXHQW�GHQWDO� LPSODQW�RU�
SURVWKHVLV�� XVLQJ� GDWD� FRPSXWHG� WRPRJUDSK\� DQG� RUWKRSDQWRPRJUDSK\��
)RU� WKLV� SXUSRVH�� EHIRUH� WUHDWPHQW� DQG� DIWHU� ��� �� PRQWKV� DIWHU� VXUJHU\�
ZDV�PHDVXUHG�GHQVLW\�DQG�TXDOLW\�RI�WKH�ERQH�WLVVXH�RI�WKH�MDZ��XVLQJ�WKH�
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SURJUDP�%7,�6FDQ��5HVXOWV��$IWHU� ��PRQWKV� LQ� ��� SDWLHQWV�� UHFRYHU\� RI�
ERQH�KHLJKW�DQG�ZLGWK�ZDV�DSSUR[LPDWHO\�����RI�WKH�LQLWLDO�YROXPH��IURP�
��±��������SDWLHQWV�±���±�����7KH�VWUXFWXUH�RI� WKH�QHZO\�IRUPHG�ERQH�
LQ����SDWLHQWV�FRUUHVSRQGHG�WR�W\SH������SDWLHQWV�±�W\SH������SDWLHQWV�±���
W\SH��7KHVH�RXWFRPHV�DOORZHG�D�GHQWDO� LPSODQW� LQ����SDWLHQWV�� IROORZHG�
E\� D� IXOO� RUWKRSHGLF� WUHDWPHQW�� ,Q� �� SDWLHQWV� �SDWLHQWV� DIWHU� F\VWHFWRP\��
IDLOHG� WR�DFKLHYH�D� VXI¿FLHQW�DPRXQW�RI�ERQH� WLVVXH��7KHVH�SDWLHQWV�ZDV�
VXEVHTXHQWO\� KHOG� GHQWDO� LPSODQW� WR� WKH� DERYH� SURFHGXUH�� DIWHU� ZKLFK�
FRQGXFWHG�D�FRPSUHKHQVLYH�RUWKRSHGLF� WUHDWPHQW��&RQFOXVLRQ��7KXV�� WKH�
XVH� RI� SODVPD� ULFK� LQ� JURZWK� IDFWRUV� LQ� FRPELQDWLRQ� ZLWK� RVWHRSODVWLF�
PDWHULDOV�IRU�¿OOLQJ�ERQH�GHIHFWV�ERXQGHG�MDZV�FDQ�EH�XVHG�IRU�HI¿FLHQW�
DQG� FRPSUHKHQVLYH� GHQWDO� UHKDELOLWDWLRQ� RI� SDWLHQWV�ZLWK� DWURSK\� RI� WKH�
DOYHRODU�SURFHVV��DQG�WKH�GHIHFW�DIWHU�UHPRYDO�RI�ERQH�F\VWV�MDZV�

ɈɉɕɌ�ɉɊɂɆȿɇȿɇɂə�35*)�ɌȿɏɇɈɅɈȽɂɃ�ɉɊɂ�
ȾȿɇɌȺɅɖɇɈɃ�ɂɆɉɅȺɇɌȺɐɂɂ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ɋȺɏȺɊɇɕɆ�ȾɂȺȻȿɌɈɆ
ɇ�Ɇ��Ʉɪɚɫɧɨɜ��Ⱥ�ɋ��Ⱦɨɛɪɵɧɢɧɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȼ�Ⱥ��Ȼɟɥɶɱɟɧɤɨ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɤ�ɦ�ɧ���ɞɨɰ��ȼ�ɂ��Ʉɪɚɜɟɰ��ɤ�ɦ�ɧ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɨ� ɞɚɧɧɵɦ� ɧɚɭɱɧɵɯ� ɩɭɛɥɢɤɚɰɢɣ�� ɨɞɧɢɦ� ɢɡ� ɧɟɢɡɦɟɧɧɵɯ�
ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ� ɞɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɨɩɟɪɚɰɢɢ� ɞɟɧɬɚɥɶɧɨɣ�
ɢɦɩɥɚɧɬɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɫɚɯɚɪɧɵɣ� ɞɢɚɛɟɬ�� ȼ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ�
ɡɧɚɱɢɬɟɥɶɧɨ� ɪɚɫɲɢɪɢɥɫɹ� ɫɩɟɤɬɪ� ɩɨɤɚɡɚɧɢɣ� ɤ� ɩɪɨɜɟɞɟɧɢɸ�
ɞɟɧɬɚɥɶɧɨɣ�ɢɦɩɥɚɧɬɚɰɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɯɪɨɧɢɱɟɫɤɢɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ�� ɗɬɨ� ɫɜɹɡɚɧɨ� ɫ� ɪɚɡɪɚɛɨɬɤɨɣ� ɧɨɜɵɯ� ɫɢɫɬɟɦ�
ɢɦɩɥɚɧɬɚɬɨɜ� ɢ� ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ��ɇɚ� ɫɟɝɨɞɧɹ� ɤɥɢɧɢɤɚ�
ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɯɢɪɭɪɝɢɢ� ɢ� ɫɬɨɦɚɬɨɥɨɝɢɢ� ɊɇɂɆɍ� ɢɦ� ɇ�ɂ��
ɉɢɪɨɝɨɜɚ�ɨɬɦɟɱɚɟɬ�ɩɨɥɨɠɢɬɟɥɶɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬɨɜ�ɫ�
ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���ɢ���ɬɢɩɚ�ɩɪɢ�ɤɨɦɩɥɟɤɫɧɨɦ�ɩɨɞɯɨɞɟ�ɤ�ɜɨɩɪɨɫɭ�
ɭɥɭɱɲɟɧɢɹ� ɬɪɨɮɢɤɢ� ɬɤɚɧɟɣ�� ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɢ�� ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɨɫɥɨɠɧɟɧɢɣ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɢɬɶ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɩɥɚɡɦɵ� ɤɪɨɜɢ�� ɨɛɨɝɚɳɟɧɧɨɣ� ɮɚɤɬɨɪɚɦɢ�
ɪɨɫɬɚ� �3ODVPD� 5LFK� LQ� *URZWK� )DFWRUV� �35*)���� ɩɪɢ� ɞɟɧɬɚɥɶɧɨɣ�
ɢɦɩɥɚɧɬɚɰɢɢ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫɚɯɚɪɧɵɦ� ɞɢɚɛɟɬɨɦ� �� ɬɢɩɚ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɂɫɩɨɥɶɡɨɜɚɥɢ� ɩɪɟɩɚɪɚɬ� ɩɥɚɡɦɵ� ɤɪɨɜɢ�� ɨɛɨɝɚɳɟɧɧɵɣ�
ɮɚɤɬɨɪɚɦɢ�ɪɨɫɬɚ��35*)���ɫɢɦɭɥɶɬɚɬɧɨ�ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ�ɛɢɨɤɨɩɥɟɤɫ��
ɫɨɫɬɨɹɳɢɣ�ɢɡ�ɉȻɎɊ�ɢ�ɨɫɬɟɨɩɥɚɫɬɢɱɟɫɤɨɝɨ�ɦɚɬɟɪɢɚɥɚ�©Ɉɫɬɟɨɦɚɬɪɢɤɫª�
ɫ� ɜɤɥɸɱɟɧɢɟɦ� ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɝɨ� ɩɪɟɩɚɪɚɬɚ�� ɤɨɬɨɪɵɣ� ɜ� ɩɪɨɰɟɫɫɟ�
ɨɩɟɪɚɰɢɢ� ɢɦɩɥɚɧɬɚɰɢɢ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɜɜɨɞɢɥɫɹ� ɜ� ɤɨɫɬɧɨɟ� ɥɨɠɟ��
ɂɦɩɥɚɧɬɚɰɢɹ� ɩɪɨɜɨɞɢɥɚɫɶ� ɢɦɩɥɚɧɬɚɬɚɦɢ� %LRFRP� ©0LVª�� Ʉɨɧɬɪɨɥɶ�
ɪɟɝɟɧɟɪɚɰɢɢ� ɜ� ɦɟɫɬɟ� ɢɦɩɥɚɧɬɚɰɢɢ� ɩɪɨɜɨɞɢɥɫɹ� ɜɢɡɭɚɥɶɧɨ� ɩɪɢ�
ɤɥɢɧɢɱɟɫɤɢɯ� ɨɫɦɨɬɪɚɯ� �ɧɚ� ��� ��� ���ɟ� ɫɭɬɤɢ� �ɫɧɹɬɢɟ�ɲɜɨɜ��� ��� ��� ��ɣ�
ɦɟɫɹɰ�� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ�� ɢ� ɫ� ɩɨɦɨɳɶɸ� ɞɚɧɧɵɯ� ɨɪɬɨɩɚɧɬɨɦɨɝɪɚɦɦɵ�
���� ��� ��ɣ� ɦɟɫɹɰ�� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ��� Ɋɟɡɭɥɶɬɚɬɵ��
ɉɪɨɜɟɞɟɧɚ� ɨɩɟɪɚɰɢɹ� ɞɟɧɬɚɥɶɧɨɣ� ɢɦɩɥɚɧɬɚɰɢɢ� �� ɩɚɰɢɟɧɬɚɦ��
ɫɬɪɚɞɚɸɳɢɦ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���ɬɢɩɚ�ɩɨ�ɩɨɜɨɞɭ�ɞɟɮɟɤɬɨɜ�ɡɭɛɧɨɝɨ�
ɪɹɞɚ� ���ɫɥɭɱɚɹ�±�ɨɞɢɧɨɱɧɵɟ�ɞɟɮɟɤɬɵ�ɜ�ɨɛɥɚɫɬɢ���������� ɡɭɛɨɜ��ɨɞɢɧ�
ɩɚɰɢɟɧɬ� ±� ɨɬɫɭɬɫɬɜɢɟ� ����� ����� ����� ��� ɡɭɛɨɜ��� ɉɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɣ�
ɩɟɪɢɨɞ� ɩɪɨɬɟɤɚɥ� ɛɟɡ� ɨɫɥɨɠɧɟɧɢɣ��ɒɜɵ� ɫɧɹɬɵ� ɧɚ� ���ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ�
ɨɩɟɪɚɰɢɢ�� ɋɪɟɞɧɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɚɯɚɪɚ� ɩɨɞɞɟɪɠɢɜɚɥɢɫɶ� ɩɚɰɢɟɧɬɚɦɢ�
ɜ� ɞɢɚɩɚɡɨɧɟ� �±��� ɦɦɨɥɶ�ɥ�� ɇɚ� ɫɪɨɤɚɯ� �� ɦɟɫ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ� ɩɨ�
ɞɚɧɧɵɦ�ɨɪɬɨɩɚɧɬɨɦɨɝɪɚɦɦ�ɭ�ɜɫɟɯ�ɛɨɥɶɧɵɯ�ɨɬɦɟɱɚɥɚɫɶ�ɧɟɞɨɫɬɚɬɨɱɧɚɹ�
ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɢɦɩɥɚɧɬɚɬɨɜ��ɇɚ�ɷɬɨɦ�ɷɬɚɩɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɦɵ� ɜɜɨɞɢɥɢ� ɩɚɰɢɟɧɬɚɦ� ɢɧɴɟɤɰɢɨɧɧɨ� ɩɨɞɧɚɞɤɨɫɬɧɢɱɧɨ� ɜ� ɨɛɥɚɫɬɢ�
ɩɟɪɟɯɨɞɧɨɣ� ɫɤɥɚɞɤɢ� ɜ� ɦɟɫɬɟ� ɢɦɩɥɚɧɬɚɰɢɢ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɧɭɸ�
ɠɢɞɤɭɸ� ɱɚɫɬɶ� ɩɥɚɡɦɵ� ɫ� ɜɵɫɨɤɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɟɣ� ɬɪɨɦɛɨɰɢɬɨɜ�
�)��� ��ɦɥ��� Ɉɤɨɧɱɚɬɟɥɶɧɵɣ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɣ� ɤɨɧɬɪɨɥɶ� ɭɪɨɜɧɹ�
ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɢ� ɜ� ɨɛɥɚɫɬɢ� ɢɦɩɥɚɧɬɚɬɨɜ� ɩɪɨɢɡɜɨɞɢɥɫɹ� ɧɚ� ��ɣ�
ɦɟɫɹɰ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɨɩɟɪɚɰɢɨɧɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ�� ȼ� ɧɚɲɢɯ�
ɧɚɛɥɸɞɟɧɢɹɯ�ɭ�ɜɫɟɯ�ɛɨɥɶɧɵɯ�ɧɚ�ɞɚɧɧɵɯ�ɫɪɨɤɚɯ�ɧɚɛɥɸɞɟɧɢɹ�ɹɜɥɟɧɢɹ�
ɨɫɬɟɢɧɬɟɝɪɚɰɢɢ�ɛɵɥɢ�ɞɨɫɬɚɬɨɱɧɵɦɢ��ɛɟɡ�ɨɱɚɝɨɜ�ɨɫɬɟɨɥɢɡɢɫɚ��ɉɨɫɥɟ�
ɭɫɬɚɧɨɜɤɢ�ɮɨɪɦɢɪɨɜɚɬɟɥɟɣ�ɞɟɫɧɵ�ɢ�ɤɥɢɧɢɱɟɫɤɨɣ�ɨɰɟɧɤɢ�ɜɬɨɪɢɱɧɨɣ�
ɫɬɚɛɢɥɶɧɨɫɬɢ�ɢɦɩɥɚɧɬɚɬɚ� ɱɟɪɟɡ� �� ɧɟɞɟɥɢ� ɛɨɥɶɧɵɦ�ɛɵɥɨ�ɩɪɨɜɟɞɟɧɨ�
ɨɪɬɨɩɟɞɢɱɟɫɤɨɟ� ɥɟɱɟɧɢɟ�� ȼɵɜɨɞɵ�� ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɞɚɸɬ�
ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɨɛɨɝɚɳɟɧɧɭɸ� ɮɚɤɬɨɪɚɦɢ� ɪɨɫɬɚ� ɩɥɚɡɦɭ�
ɤɪɨɜɢ� ɜ� ɤɚɱɟɫɬɜɟ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɨɫɬɟɨɢɧɞɭɤɬɨɪɚ� ɩɪɢ� ɞɟɧɬɚɥɶɧɨɣ�
ɢɦɩɥɚɧɬɚɰɢɢ�ɭ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɫɚɯɚɪɧɵɦ�ɞɢɚɛɟɬɨɦ���ɬɢɩɚ�
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6FLHQWL¿F�$GYLVRUV� ±� '0HG6FL� 9�$�� %HOFKHQNR�� '0HG6FL�� 3URI�� 1�0��
+HOPLQVND\D��&DQG0HG6FL�9�,��.UDYHWV��$�9��*RQFKDURYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD
,QWURGXFWLRQ�� $FFRUGLQJ� WR� VFLHQWL¿F� SXEOLFDWLRQV� RQH� RI� LQYDULDEOH�
FRQWUDLQGLFDWLRQV� IRU� FDUU\LQJ� RXW� RSHUDWLRQ� RI� GHQWDOQ\� LPSODQWDWLRQ�
LV� GLDEHWHV�� ,Q� PRGHUQ� FRQGLWLRQV� WKH� UDQJH� RI� LQGLFDWLRQV� WR� FDUU\LQJ�
RXW� GHQWDOQ\� LPSODQWDWLRQ� DW� SDWLHQWV� ZLWK� YDULRXV� FKURQLF� GLVHDVHV�
FRQVLGHUDEO\�H[WHQGHG��,W�LV�FRQQHFWHG�ZLWK�GHYHORSPHQW�RI�QHZ�V\VWHPV�
RI� LPSODQWV� DQG�RVWHRSODVWLF�PDWHULDOV��)RU� WRGD\�FOLQLF�RI�PD[LOORIDFLDO�
VXUJHU\�DQG�VWRPDWRORJ\�3LURJRY�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\�
QRWHV�SRVLWLYH�UHVXOWV�RI� WUHDWPHQW�RI�SDWLHQWV�ZLWK�GLDEHWHV�RI���DQG�WKH�
�� W\SHV�DW� DQ� LQWHJUDWHG�DSSURDFK� WR�DQ� LPSURYHPHQW�TXHVWLRQ� WUDI¿F�RI�
IDEULFV�� RVWHRLQWHJUDWLRQ�� SUHYHQWLRQ� RI� S\RLQÀDPPDWRU\� FRPSOLFDWLRQV��
$LP��7R�VWXG\�SRVVLELOLW\�RI�XVH�RI�SODVPD�ULFK�LQ�JURZWK�IDFWRUV��35*)��
DW� GHQWDOQ\� LPSODQWDWLRQ� DW� SDWLHQWV� GLDEHWHV� RI� WKH� �� W\SH�� 0DWHULDOV�
DQG�PHWKRGV��8VHG�D�SUHSDUDWLRQ�RI�SODVPD�RI� WKH�EORRG��HQULFKHG�ZLWK�
JURZWK�IDFWRUV��35*)���VLPXOWDWQR�V\QWKHVL]HG�ELRFRPSOH[��FRQVLVWLQJ�RI�
35*)�DQG�WKH�RVWHRSODVWLF�PDWHULDO�³2VWHRPDWULNV´�ZLWK�LQFOXVLRQ�RI�DQ�
DQWLEDFWHULDO�SUHSDUDWLRQ�ZKLFK�LQ�WKH�FRXUVH�RI�RSHUDWLRQ�RI�LPSODQWDWLRQ�
ZDV� GLUHFWO\� HQWHUHG� LQWR� D� ERQH� EHG�� ,PSODQWDWLRQ� ZDV� FDUULHG� RXW� E\�
%LRFRP�³0LV´�LPSODQWV��5HJHQHUDWLRQ�FRQWURO�LQ�D�SODFH�RI�LPSODQWDWLRQ�
ZDV�FDUULHG�RXW�YLVXDOO\�DW�FOLQLFDO�H[DPLQDWLRQV��IRU����������GD\V��UHPRYDO�
RI�VHDPV�����������PRQWK��DIWHU�RSHUDWLRQ��DQG�E\�PHDQV�RI�GDWD�UDGLRORJLFDO�
UHVHDUFK� ���� ��� �� PRQWK�� DIWHU� VXUJHU\��� 5HVXOWV�� 2SHUDWLRQ� RI� GHQWDOQ\�
LPSODQWDWLRQ�WR���SDWLHQWV�KDYLQJ�GLDEHWHV�RI�WKH���W\SH�FRQFHUQLQJ�GHIHFWV�
RI�D�WRRWK�DOLJQPHQW����FDVHV�±�VLQJOH�GHIHFWV�LQ����������WHHWK��RQH�SDWLHQW�
��DEVHQFH�������������������WHHWK�� LV�SHUIRUPHG��7KH�SRVWRSHUDWLYH�SHULRG�
SURFHHGHG�ZLWKRXW�FRPSOLFDWLRQV��6HDPV�DUH� UHPRYHG� IRU� WKH���WK�GD\V�
DIWHU� RSHUDWLRQ��$YHUDJH� YDOXHV� RI� VXJDU� ZHUH� VXSSRUWHG� E\� SDWLHQWV� LQ�
WKH� UDQJH� RI� �±���PPRO�O��2Q� WHUPV� WKH� �UG�PRQWK� DIWHU� WUDQVDFWLRQ� RI�
GDWD�UDGLRORJLFDO�UHVHDUFK�DW�DOO�SDWLHQWV�LQVXI¿FLHQW�RVWHRLQWHJUDWLRQ�LQWR�
DUHDV� RI� LPSODQWV�ZDV� QRWHG��$W� WKLV� LQYHVWLJDWLRQ� SKDVH��ZH� HQWHUHG� WR�
SDWLHQWV�LQMHNWVLRQQR�SRGQDGNRVWQLFKQR�LQ�WKH�¿HOG�RI�D�WUDQVLWLRQDO�IROG�LQ�
DQ�LPSODQWDWLRQ�SODFH�WVHQWULIXJLURYDQQ\�OLTXLG�SDUW�RI�SODVPD�ZLWK�KLJK�
FRQFHQWUDWLRQ�RI�SODWHOHWV��)������PO���)LQDO�UDGLRORJLFDO�FRQWURO�RI�OHYHO�RI�
RVWHRLQWHJUDWLRQ�LQWR�DUHDV�RI�LPSODQWV�ZDV�PDGH�IRU�WKH��WK�PRQWK�DIWHU�
FDUU\LQJ�RXW�RSHUDWLRQDO�LQWHUYHQWLRQ��,Q�RXU�VXSHUYLVLRQ�DW�DOO�SDWLHQWV�RQ�
WKHVH�WHUPV�RI�VXSHUYLVLRQ�RI�WKH�SKHQRPHQRQ�RI�DQ�RVWHLQWHJUDWLRQ�ZHUH�
VXI¿FLHQW��ZLWKRXW� WKH�FHQWHUV�ERQH� OLVLV��$IWHU� LQVWDOODWLRQ�RI�VKDSHUV�RI�
D�JXP�DQG�D�FOLQLFDO� DVVHVVPHQW�RI� VHFRQGDU\� VWDELOLW\�RI� DQ� LPSODQW� LQ�
WZR�ZHHNV�WKH�SDWLHQW�FDUULHG�RXW�RUWKRSHGLF�WUHDWPHQW��&RQFOXVLRQ��7KH�
UHFHLYHG�UHVXOWV��JLYH�WKH�FKDQFH�WR�XVH�EORRG�SODVPD�HQULFKHG�ZLWK�JURZWK�
IDFWRUV�DV�WKH�HIIHFWLYH�RVWHRLQGXFWRU�DW�GHQWDOQ\�LPSODQWDWLRQ�DW�SDWLHQWV�
ZLWK�GLDEHWHV�RI�WKH���W\SH�

ɄɅɂɇɂɄȺ��ȾɂȺȽɇɈɋɌɂɄȺ�ɂ�Ʌȿɑȿɇɂȿ�ɉȺɐɂȿɇɌɈȼ�ɋ�
ɉȿɊȿɅɈɆȺɆɂ�ȼɇɍɌɊȿɇɇȿɃ�ɋɌȿɇɄɂ�ȽɅȺɁɇɂɐɕ
Ʌ�Ⱥ��Ʉɚɧɤɭɥɨɜɚ��ɂ�ɋ��Ȼɚɪɚɧɸɤ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ�� ȼ�Ⱥ�� Ȼɟɥɶɱɟɧɤɨ�� ɤ�ɦ�ɧ��� ɞɨɰ�� Ƚ�ɇ��
Ɋɵɛɚɥɶɱɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ɉɬɫɭɬɫɬɜɢɟ�ɜ�ɞɨɫɬɭɩɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ�ɞɨɫɬɚɬɨɱɧɵɯ�ɫɜɟɞɟɧɢɣ��
ɝɞɟ� ɩɨɞɪɨɛɧɨ� ɛɵɥ� ɛɵ� ɢɡɥɨɠɟɧ� ɚɥɝɨɪɢɬɦ� ɨɤɚɡɚɧɢɹ� ɯɢɪɭɪɝɢɱɟɫɤɨɣ�
ɩɨɦɨɳɢ� ɩɚɰɢɟɧɬɚɦ� ɫ� ɩɟɪɟɥɨɦɚɦɢ� ɜɧɭɬɪɟɧɧɟɣ� ɫɬɟɧɤɢ� ɝɥɚɡɧɢɰɵ��
ɩɨɞɱɟɪɤɢɜɚɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɪɚɫɫɦɨɬɪɟɧɢɹ� ɞɚɧɧɨɣ� ɩɪɨɛɥɟɦɵ� ɤɚɤ�
ɜ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɦ� ɩɥɚɧɟ�� ɬɚɤ� ɢ� ɜ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ� ɥɟɱɟɛɧɨɣ�
ɬɚɤɬɢɤɢ��ɱɬɨ�ɢ�ɨɩɪɟɞɟɥɢɥɨ�ɰɟɥɶ�ɢ�ɡɚɞɚɱɢ�ɧɚɫɬɨɹɳɟɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��Ɋɚɡɪɚɛɨɬɤɚ�ɤɨɦɩɥɟɤɫɚ�ɥɟɱɟɛɧɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ�
ɦɟɪɨɩɪɢɹɬɢɣ�� ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɪɚɜɦɚɬɢɱɟɫɤɢɦɢ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɜɧɭɬɪɟɧɧɟɣ�
ɫɬɟɧɤɢ� ɝɥɚɡɧɢɰɵ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɧɚ�
ɧɚɱɚɥɶɧɨɦ� ɷɬɚɩɟ� ɪɚɡɜɢɬɢɹ� ɧɚɲɟɣ� ɪɚɛɨɬɵ� ɩɨɫɥɭɠɢɥɢ� ɥɢɬɟɪɚɬɭɪɧɵɟ�
ɞɚɧɧɵɟ� ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɢ� ɡɚɪɭɛɟɠɧɵɯ� ɚɜɬɨɪɨɜ� ɡɚ� ɩɨɫɥɟɞɧɢɟ� ��
ɥɟɬ�� ȼ� ɨɛɴɟɦ� ɧɚɛɥɸɞɟɧɢɹ� ɜɯɨɞɢɥɢ� ɨɬɟɱɟɫɬɜɟɧɧɵɟ� ɢ� ɡɚɪɭɛɟɠɧɵɟ�
ɧɚɭɱɧɵɟ� ɫɬɚɬɶɢ�� ɨɩɢɫɵɜɚɸɳɢɟ� ɜɢɞɵ� ɩɟɪɟɥɨɦɨɜ� ɜɧɭɬɪɟɧɧɟɣ� ɫɬɟɧɤɢ�
ɝɥɚɡɧɢɰɵ��ɩɨɤɚɡɚɧɢɹ�ɤ�ɨɩɟɪɚɬɢɜɧɨɦɭ�ɥɟɱɟɧɢɸ��ɧɚɢɛɨɥɟɟ�ɩɪɢɟɦɥɟɦɵɟ�
ɯɢɪɭɪɝɢɱɟɫɤɢɟ� ɞɨɫɬɭɩɵ�� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɦɚɬɟɪɢɚɥɵ� ±� ɢɦɩɥɚɧɬɚɬɵ��
ɚ� ɬɚɤɠɟ� ɪɚɧɧɢɟ� ɢ� ɩɨɡɞɧɢɟ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɟ� ɨɫɥɨɠɧɟɧɢɹ��
Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜ� ɥɢɬɟɪɚɬɭɪɟ� ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ�
ɩɨɜɵɲɟɧɧɵɣ� ɢɧɬɟɪɟɫ� ɤ� ɜɨɩɪɨɫɭ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢ� ɚɫɫɢɫɬɢɪɨɜɚɧɧɨɝɨ�
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ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɟɪɟɥɨɦɚɦɢ� ɦɟɞɢɚɥɶɧɨɣ�
ɫɬɟɧɤɢ� ɨɪɛɢɬɵ�� ɇɚ� ɞɚɧɧɨɦ� ɷɬɚɩɟ� ɧɚɦɢ� ɚɧɚɥɢɡɢɪɭɸɬɫɹ� ɩɨɤɚɡɚɧɢɹ��
ɜɨɡɦɨɠɧɨɫɬɢ�ɢ�ɦɟɬɨɞɵ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɩɟɪɟɥɨɦɨɜ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɟɧɤɢ�
ɝɥɚɡɧɢɰɵ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɣ� ɬɟɯɧɢɤɢ� ɜ� ɭɫɥɨɜɢɹɯ�
ɧɚɲɟɣ� ɤɥɢɧɢɤɢ�� ȼɵɜɨɞɵ�� ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ� ɥɢɬɟɪɚɬɭɪɧɵɟ�
ɞɚɧɧɵɟ��ɚ�ɬɚɤɠɟ�ɨɩɵɬ�ɤɨɥɥɟɝ�ɢɡ�ɞɪɭɝɢɯ�ɫɬɪɚɧ�ɞɚɸɬ�ɧɚɦ�ɜɨɡɦɨɠɧɨɫɬɶ�
ɜɵɪɚɛɨɬɚɬɶ� ɚɥɝɨɪɢɬɦ� ɥɟɱɟɛɧɨ�ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ� ɦɟɪɨɩɪɢɹɬɢɣ��
ɧɚɩɪɚɜɥɟɧɧɵɯ� ɧɚ� ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɬɪɚɜɦɚɬɢɱɟɫɤɢɦɢ� ɩɨɜɪɟɠɞɟɧɢɹɦɢ� ɜɧɭɬɪɟɧɧɢɯ� ɫɬɟɧɨɤ� ɝɥɚɡɧɢɰ��
Ɇɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɜɵɩɨɥɧɟɧɢɹ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ�
ɨɩɟɪɚɬɢɜɧɵɯ� ɜɦɟɲɚɬɟɥɶɫɬɜ� ɜ� ɦɚɤɫɢɦɚɥɶɧɨ� ɪɚɧɧɢɟ� ɫɪɨɤɢ� ɫ�
ɦɨɦɟɧɬɚ� ɩɨɥɭɱɟɧɢɹ� ɬɪɚɜɦɵ� ɦɨɠɟɬ� ɡɚɤɥɸɱɚɬɶɫɹ� ɜ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɢ�
ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɩɨɫɬɬɪɚɜɦɚɬɢɱɟɫɤɨɣ�ɞɟɮɨɪɦɚɰɢɢ��ɫɨɤɪɚɳɟɧɢɢ�ɫɪɨɤɨɜ�
ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɢ� ɫɬɨɢɦɨɫɬɢ� ɥɟɱɟɧɢɹ�� ɩɨɜɵɲɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɟɪɟɥɨɦɚɦɢ�ɦɟɞɢɚɥɶɧɵɯ�ɫɬɟɧɨɤ�ɝɥɚɡɧɢɰ�
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,QWURGXFWLRQ�� /DFN� RI� DYDLODEOH� OLWHUDWXUH� LV� LQVXI¿FLHQW� LQIRUPDWLRQ� IRU�
GHWDLOV�ZRXOG�EH�WKH�DOJRULWKP�RI�VXUJLFDO�FDUH�IRU�SDWLHQWV�ZLWK�IUDFWXUHV�
RI�WKH�LQQHU�ZDOO�RI�WKH�RUELW��HPSKDVL]HV�WKH�QHHG�WR�DGGUHVV�WKLV�SUREOHP��
ERWK� LQ� WHUPV� RI� RUJDQL]DWLRQ� DQG� LQ� LPSURYLQJ� PHGLFDO� WDFWLFV� WKDW�
GH¿QHG�WKH�SXUSRVH�DQG�REMHFWLYHV�RI�WKLV�UHVHDUFK��$LP��'HYHORS�D�VHW�RI�
GLDJQRVWLF�DQG�WUHDWPHQW�PHDVXUHV�DLPHG�DW�LPSURYLQJ�WKH�HI¿FLHQF\�RI�WKH�
WUHDWPHQW�RI�SDWLHQWV�ZLWK�WUDXPDWLF�LQMXULHV�RI�WKH�LQQHU�ZDOO�RI�WKH�RUELW��
0DWHULDOV�DQG�PHWKRGV��2EMHFW�RI�VWXG\��DW� WKH�LQLWLDO�VWDJH�RI�RXU�ZRUN��
VHUYHG�DV�OLWHUDU\�GDWD�RI�GRPHVWLF�DQG�IRUHLJQ�DXWKRUV�LQ�WKH�ODVW���\HDUV��
7KH�VFRSH�RI�REVHUYDWLRQ�LQFOXGHG�GRPHVWLF�DQG�IRUHLJQ�VFLHQWL¿F�DUWLFOHV�
GHVFULELQJ�W\SHV�RI�IUDFWXUHV�RI�WKH�LQQHU�ZDOO�RI�WKH�RUELW��WKH�LQGLFDWLRQV�
IRU� VXUJHU\�� WKH� PRVW� DSSURSULDWH� VXUJLFDO� DSSURDFKHV�� WKH� PDWHULDOV�
XVHG� ±� LPSODQWV�� DV�ZHOO� DV� HDUO\� DQG� ODWH� SRVWRSHUDWLYH� FRPSOLFDWLRQV��
5HVXOWV��&XUUHQWO\��LQ�WKH�OLWHUDWXUH�FDQ�EH�WUDFHG�WR�WKH�LQFUHDVHG�LQWHUHVW�
LQ�WKH�LVVXH�RI�HQGRVFRSLFDOO\�DVVLVWHG�VXUJLFDO�WUHDWPHQW�RI�SDWLHQWV�ZLWK�
IUDFWXUHV�RI�WKH�PHGLDO�RUELWDO�ZDOO��$W�WKLV�VWDJH��ZH�DQDO\]HG�HYLGHQFH��
SRVVLELOLWLHV�DQG�PHWKRGV�RI�UHFRQVWUXFWLRQ�RI�LQWHUQDO�RUELWDO�ZDOO�IUDFWXUH�
XVLQJ� HQGRVFRSLF� WHFKQLTXHV� LQ� WHUPV� RI� RXU� FOLQLF�� &RQFOXVLRQ�� 7KH�
SXEOLVKHG� GDWD� DQG� WKH� H[SHULHQFH� RI� FROOHDJXHV� IURP� RWKHU� FRXQWULHV��
JLYH�XV� WKH�RSSRUWXQLW\� WR�GHYHORS�D�GLDJQRVWLF�DQG� WUHDWPHQW�DOJRULWKP�
RI�PHDVXUHV�DLPHG�DW�LPSURYLQJ�WKH�HI¿FLHQF\�RI�WKH�WUHDWPHQW�RI�SDWLHQWV�
ZLWK� WUDXPDWLF� LQMXULHV� RI� WKH� LQQHU�ZDOOV� RI� WKHLU� VRFNHWV��0HGLFDO� DQG�
VRFLDO� HI¿FLHQF\� SHUIRUP� HQGRVFRSLF� VXUJHULHV� LQ� WKH�PRVW� HDUO\� VWDJHV�
DIWHU� LQMXU\� PD\� OLH� LQ� SUHYHQWLQJ� WKH� RFFXUUHQFH� RI� SRVW�WUDXPDWLF�
VWUDLQ�� UHGXFWLRQ� RI� KRVSLWDOL]DWLRQ� DQG� WUHDWPHQW� FRVWV�� LPSURYLQJ� WKH�
UHKDELOLWDWLRQ�RI�SDWLHQWV�ZLWK�IUDFWXUHV�RI�WKH�PHGLDO�ZDOO�VRFNHWV�

ɋɈɐɂȺɅɖɇɈ�ȽɂȽɂȿɇɂɑȿɋɄɂȿ�ɈɋɈȻȿɇɇɈɋɌɂ�
ɉȺɐɂȿɇɌɈȼ�ɋ�ɈȾɈɇɌɈȽȿɇɇɕɆɂ�ȽɇɈɃɇɈ�
ȼɈɋɉȺɅɂɌȿɅɖɇɕɆɂ�ɁȺȻɈɅȿȼȺɇɂəɆɂ�ɑȿɅɘɋɌɇɈ�
ɅɂɐȿȼɈɃ�ɈȻɅȺɋɌɂ�ȼ�ɆȿȽȺɉɈɅɂɋȿ�ɂ�ɄɊɍɉɇɈɆ�
ȽɈɊɈȾȿ
Ɉ�ɋ��Ƚɪɢɰɟɜɢɱ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɤ�ɦ�ɧ��ȼ�ɂ��
Ʉɪɚɜɟɰ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɫɨɫɬɨɹɧɢɹ� ɡɞɨɪɨɜɶɹ�ɩɚɰɢɟɧɬɨɜ�ɨɫɨɛɨɟ�
ɜɧɢɦɚɧɢɟ� ɭɞɟɥɹɸɬ� ɫɥɟɞɭɸɳɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɨɛɪɚɡɚ� ɠɢɡɧɢ��
ɦɟɫɬɨ� ɠɢɬɟɥɶɫɬɜɚ�� ɨɛɪɚɡɨɜɚɧɢɟ�� ɫɟɦɟɣɧɨɟ� ɩɨɥɨɠɟɧɢɟ�� ɬɪɭɞɨɜɚɹ�
ɞɟɹɬɟɥɶɧɨɫɬɶ�� ɭɪɨɜɟɧɶ� ɨɩɥɚɬɵ� ɬɪɭɞɚ�� ɭɫɥɨɜɢɹ� ɬɪɭɞɚ� ɢ� ɨɬɞɵɯɚ��
ɠɢɥɢɳɧɨ�ɛɵɬɨɜɵɟ� ɭɫɥɨɜɢɹ�� ɞɨɫɬɭɩɧɨɫɬɶ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ�
ɢ� ɦɨɬɢɜɚɰɢɹ� ɤ� ɡɞɨɪɨɜɨɦɭ� ɨɛɪɚɡɭ� ɠɢɡɧɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��
ɂɫɫɥɟɞɨɜɚɧɢɟ� ɫɨɰɢɚɥɶɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɚɰɢɟɧɬɨɜ�
ɫ� ɨɞɨɧɬɨɝɟɧɧɵɦɢ� ɚɛɫɰɟɫɫɚɦɢ� ɢ� ɮɥɟɝɦɨɧɚɦɢ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�
ɨɛɥɚɫɬɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɋɨɰɢɚɥɶɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɨɟ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ�� ɫɨɰɢɚɥɶɧɨ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ��
ɠɢɥɢɳɧɨ�ɛɵɬɨɜɵɯ�ɢ�ɦɟɞɢɰɢɧɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɪɨɜɨɞɢɥɨɫɶ�ɩɭɬɟɦ�
ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɢ�ɢɡɭɱɟɧɢɹ�ɞɚɧɧɵɯ�ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ������ɩɚɰɢɟɧɬɨɜ�
ɝɨɪɨɞɚ� Ɇɨɫɤɜɵ� ɢ� ɋɦɨɥɟɧɫɤɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɦɟɝɚɩɨɥɢɫɟ� ɦɭɠɱɢɧɵ�

ɫɨɫɬɚɜɢɥɢ�����ɛɨɥɶɧɵɯ�ɫɬɚɰɢɨɧɚɪɚ�ɜ�ɜɨɡɪɚɫɬɟ�ɨɬ����ɞɨ����ɥɟɬ����������
ɚ�ɫɪɟɞɧɢɣ�ɜɨɡɪɚɫɬ�ɩɚɰɢɟɧɬɨɜ�ɫɨɫɬɚɜɢɥ����������ɥɟɬ��ɜ�ɤɪɭɩɧɨɦ�ɝɨɪɨɞɟ�
±�����ɜ�ɜɨɡɪɚɫɬɟ����������ɥɟɬ��ɉɚɰɢɟɧɬɵ�ɜ�ɦɟɝɚɩɨɥɢɫɟ�ɪɚɫɩɪɟɞɟɥɹɥɢɫɶ�
ɩɨ� ɫɨɰɢɚɥɶɧɨɦɭ� ɩɨɥɨɠɟɧɢɸ� ɫɥɟɞɭɸɳɢɦ� ɨɛɪɚɡɨɦ�� ɫɥɭɠɚɳɢɟ�
ɫɨɫɬɚɜɢɥɢ�ɫɚɦɭɸ�ɛɨɥɶɲɭɸ�ɝɪɭɩɩɭ�±�������ɱɟɥɨɜɟɤ��ɪɚɛɨɱɢɟ�±��������
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ�±�������ɭɱɚɳɢɟɫɹ�±��������������ɢɡ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�
ɝɨɫɩɢɬɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɝɪɚɠɞɚɧ� ɨɤɚɡɚɥɢɫɶ� ɩɟɧɫɢɨɧɟɪɚɦɢ�� Ȼɨɥɶɧɵɟ��
ɧɟ� ɢɦɟɸɳɢɟ� ɩɨɫɬɨɹɧɧɨɣ� ɪɚɛɨɬɵ�� ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɜ� ������ ɫɥɭɱɚɟɜ��
ȼ� ɤɪɭɩɧɨɦ� ɝɨɪɨɞɟ� ɫɚɦɨɣ� ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ� ɝɪɭɩɩɨɣ� ɛɵɥɢ� ɪɚɛɨɱɢɟ�
��������� ������ ɪɟɫɩɨɧɞɟɧɬɨɜ� ɛɵɥɢ� ɫɥɭɠɚɳɢɦɢ��ɍɱɚɳɢɟ� ɫɨɫɬɚɜɢɥɢ�
�������ɩɚɧɫɢɨɧɟɪɵ�±��������ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ�±�������ɧɟɪɚɛɨɬɚɸɳɟɟ�
±� ������� ȼ� ɦɟɝɚɩɨɥɢɫɟ� ɧɚ� ɞɨɪɨɝɭ� ɨɞɢɧ� ɱɚɫ� ɜ� ɞɟɧɶ� ɬɪɚɬɢɥɢ� �����
ɪɚɛɨɬɚɸɳɢɯ� ɢ� ɭɱɚɳɢɯɫɹ� ɩɚɰɢɟɧɬɨɜ�� ɞɜɚ� ɱɚɫɚ� ±� ������� ɬɪɢ� ɱɚɫɚ� ±�
������ ɛɨɥɶɧɵɯ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�� Ⱦɥɢɬɟɥɶɧɨɫɬɶ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨ�
ɝɨɪɨɞɭ�ɨɬ�ɬɪɟɯ�ɱɚɫɨɜ�ɨɬɦɟɱɚɥɢ�ɛɨɥɟɟ�ɩɨɥɨɜɢɧɵ���������ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɧɟɫɦɨɬɪɹ�ɧɚ�ɬɨ��ɱɬɨ�ɢɫɬɢɧɧɨɣ�©ɦɚɹɬɧɢɤɨɜɨɣ�ɦɢɝɪɚɰɢɢª�ɩɨɞɜɟɪɝɚɥɢɫɶ�
ɬɨɥɶɤɨ������ɩɚɰɢɟɧɬɨɜ��ɠɢɬɟɥɢ�Ɂɟɥɟɧɨɝɪɚɞɚ�ɢ�Ɇɨɫɤɨɜɫɤɨɣ�ɨɛɥɚɫɬɢ���
ȼ�ɤɪɭɩɧɨɦ�ɝɨɪɨɞɟ�������ɪɚɛɨɬɚɸɳɢɯ�ɢ�ɭɱɚɳɢɯɫɹ�ɛɨɥɶɧɵɯ�ɬɪɚɬɢɥɢ�ɜ�
ɞɟɧɶ�ɧɚ�ɞɨɪɨɝɭ�ɧɟ�ɛɨɥɟɟ�ɨɞɧɨɝɨ�ɱɚɫɚ��������±�ɞɜɚ�ɱɚɫɚ��Ɍɨɥɶɤɨ�������
ɤɨɧɬɢɧɝɟɧɬɚ�ɬɪɚɬɢɥɢ�ɧɚ�ɩɟɪɟɦɟɳɟɧɢɟ�ɜ�ɞɟɧɶ�ɬɪɢ�ɱɚɫɚ�������±�ɛɨɥɟɟ�
ɬɪɟɯ�ɱɚɫɨɜ��ȼ�ɝ��Ɇɨɫɤɜɟ�ɞɨɯɨɞ�ɛɵɥ�ɧɢɠɟ�ɩɨɞɭɲɟɜɨɝɨ�ɩɪɨɠɢɬɨɱɧɨɝɨ�
ɦɢɧɢɦɭɦɚ� ɭ� ������ ɛɨɥɶɧɵɯ� ɫ� ȽȼɁ� ɑɅɈ�� ɢ� ɭ� ɨɤɨɥɨ� ������ ±� ɧɢɠɟ�
ɩɪɨɠɢɬɨɱɧɨɝɨ� ɦɢɧɢɦɭɦɚ� ɬɪɭɞɨɫɩɨɫɨɛɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɬɨ� ɜɪɟɦɹ��
ɤɚɤ� ɜ� ɋɦɨɥɟɧɫɤɟ� ɜ� ɷɬɭ� ɤɚɬɟɝɨɪɢɸ� ɩɨɩɚɥɨ� ɦɟɧɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɨɛɫɥɟɞɨɜɚɧɧɵɯ� �ɨɤɨɥɨ� ����� ɢ� ���� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� Ɍɨɥɶɤɨ� ����
ɤɨɧɬɢɧɝɟɧɬɚ� ɪɟɝɭɥɹɪɧɨ� ɩɪɨɯɨɞɢɥɢ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ� ɨɫɦɨɬɪɵ�
ɭ� ɫɬɨɦɚɬɨɥɨɝɚ� ɜ� ɩɨɥɢɤɥɢɧɢɤɟ�� ɍɜɟɪɟɧɵ� ɜ� ɬɨɦ�� ɱɬɨ� ɤ� ɫɬɨɦɚɬɨɥɨɝɭ�
ɧɭɠɧɨ�ɨɛɪɚɳɚɬɶɫɹ� ɬɨɥɶɤɨ�ɩɪɢ�ɢɦɟɸɳɟɣɫɹ�ɛɨɥɢ� ɜ� ɡɭɛɟ� ɛɵɥɢ�������
ɪɟɫɩɨɧɞɟɧɬɨɜ�� ������ ɩɨɫɟɳɚɥɢ� ɫɬɨɦɚɬɨɥɨɝɚ� ɧɟ� ɱɚɳɟ� �� ɪɚɡɚ� ɜ�
ɧɟɫɤɨɥɶɤɨ� ɥɟɬ�� ɢ� ����� ɩɚɰɢɟɧɬɨɜ� ɢɡɛɟɝɚɥɢ� ɩɨɫɟɳɟɧɢɹ� ɫɬɨɦɚɬɨɥɨɝɚ�
ɞɨ� ɦɨɦɟɧɬɚ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ� ɜ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɫɬɚɰɢɨɧɚɪ��
ȼɵɜɨɞɵ�� Ɍɹɠɟɥɵɦ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦ� ɡɚɛɨɥɟɜɚɧɢɹɦ� ɥɢɰɚ� ɢ�
ɲɟɢ� ɩɨɞɜɟɪɝɚɥɚɫɶ� ɧɚɢɛɨɥɟɟ� ɫɨɰɢɚɥɶɧɨ� ɚɤɬɢɜɧɚɹ� ɱɚɫɬɶ� ɧɚɫɟɥɟɧɢɹ��
ɦɭɠɱɢɧɵ� ɫɨ� ɫɪɟɞɧɟɫɩɟɰɢɚɥɶɧɵɦ� ɢ� ɜɵɫɲɢɦ� ɨɛɪɚɡɨɜɚɧɢɟɦ�� ȼ�
ɦɟɝɚɩɨɥɢɫɟ� ɧɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɧɵɦɢ� ɦɚɬɟɪɢɚɥɶɧɵɦ� ɩɨɥɨɠɟɧɢɟɦ� ɫɟɛɹ�
ɫɱɢɬɚɥɢ� ������ ɪɟɫɩɨɧɞɟɧɬɨɜ�� ɜ� ɤɪɭɩɧɨɦ� ɝɨɪɨɞɟ� ɧɚ� ɬɪɟɬɶ� ɦɟɧɶɲɟ�
±� ������� ɀɢɬɟɥɢ� ɦɟɝɚɩɨɥɢɫɚ� ɩɪɚɤɬɢɱɟɫɤɢ� ɥɢɲɟɧɵ� ɜɨɡɦɨɠɧɨɫɬɢ�
ɡɚɧɢɦɚɬɶɫɹ� ɫɜɨɢɦ� ɡɞɨɪɨɜɶɟɦ�� ɬɨɝɞɚ� ɤɚɤ� ɩɟɪɢɨɞ� ɚɤɬɢɜɧɨɣ� ɬɪɭɞɨɜɨɣ�
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɭ� ɛɨɥɶɲɢɧɫɬɜɚ� ɠɢɬɟɥɟɣ� ɤɪɭɩɧɨɝɨ� ɝɨɪɨɞɚ� ɩɨɡɜɨɥɹɥ�
ɛɨɥɶɲɟ�ɜɪɟɦɟɧɢ�ɬɪɚɬɢɬɶ�ɧɟ�ɧɚ�ɬɪɭɞɨɜɭɸ�ɞɟɹɬɟɥɶɧɨɫɬɶ��ɚ�ɧɚ�ɫɟɦɶɸ�ɢ�
ɡɚɧɹɬɢɹ�ɡɞɨɪɨɜɵɦ�ɨɛɪɚɡɨɦ�ɠɢɡɧɢ�

62&,2+<*,(1,&�)($785(6�2)�3$7,(176�:,7+�
2'2172*(1,&�3858/(17�,1)/$00$725<�',6($6(6�2)�
7+(�0$;,//2)$&,$/�$5($1�,1�7+(�0(75232/,6�$1'�,1�
$�%,*�&,7<
2�6��*ULFHYLFK
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��1�0��.KHOPLQVND\D��&DQG0HG6FL�
9�,��.UDYHWV��$�9��*RQFKDURYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��,Q�WKH�VWXG\�RI�SDWLHQWV¶�KHDOWK�SD\V�VSHFLDO�DWWHQWLRQ�WR�WKH�
FKDUDFWHULVWLFV� RI� OLIH�� WKH� SODFH� RI� UHVLGHQFH�� HGXFDWLRQ�� PDULWDO� VWDWXV��
ZRUN�� OHYHO� RI� SD\�� FRQGLWLRQV� RI�ZRUN� DQG� OHLVXUH�� KRXVLQJ� FRQGLWLRQV��
DFFHVV�WR�KHDOWK�FDUH�DQG�PRWLYDWLRQ�WR�D�KHDOWK\�OLIHVW\OH��$LP��6WXG\�RI�
WKH�VRFLR�K\JLHQLF�FKDUDFWHULVWLFV�RI�SDWLHQWV�ZLWK�RGRQWRJHQLF�DEVFHVVHV�
DQG�SKOHJPRQ�RI�WKH�PD[LOORIDFLDO�UHJLRQ��0DWHULDOV�DQG�PHWKRGV��6RFLR�
K\JLHQLF�VWXG\�RI�GHPRJUDSKLF��VRFLR�SURIHVVLRQDO��KRXVLQJ�DQG�PHGLFDO�
FKDUDFWHULVWLFV�ZHUH� E\� TXHVWLRQLQJ� DQG� H[DPLQLQJ� WKH� GDWD� KLVWRULHV� RI�
SDWLHQWV� LQ� ����� LQ�0RVFRZ� DQG� WKH� FLW\� RI� 6PROHQVN�� 5HVXOWV�� ,Q� WKH�
PHWURSROLWDQ� DUHD� DFFRXQWHG� IRU� ���� RI�PDOH� SDWLHQWV� LQ� KRVSLWDO� DJHG�
���WR����\HDUV���������DQG�WKH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�ZDV����������
\HDUV��LQ�D�PDMRU�FLW\�±�����DW�WKH�DJH�RI����������\HDUV��3DWLHQWV�LQ�WKH�
FHQWHU�RI� WKH�VRFLDO�VWDWXV�RI�GLVWULEXWHG�DV�IROORZV��HPSOR\HHV�PDGH�XS�
WKH�ODUJHVW�JURXS�±�������RI�SHRSOH��WKH�ZRUNHUV�±��������HQWUHSUHQHXUV�
±� ������ VWXGHQWV� ±������� ������RI� WKH� WRWDO� FLWL]HQV�ZHUH� KRVSLWDOL]HG�
SHQVLRQHUV��3DWLHQWV�ZKR�GR�QRW�KDYH�SHUPDQHQW� MREV�ZHUH� LGHQWL¿HG� LQ�
������ RI� FDVHV�� ,Q� D� ELJ� FLW\� WKH� ODUJHVW� JURXS�ZHUH�ZRUNLQJ� ���������
������RI�UHVSRQGHQWV�ZHUH�HPSOR\HHV��6WX�WRWDOHG��������������ERDUGHUV��
HPSOR\HUV�������������QRW�ZRUNLQJ��,Q�WKH�FHQWHU�RI�WKH�URDG�RQH�KRXU�D�
GD\�VSHQW������RI�SDWLHQWV�DQG�VWXGHQWV�ZRUNLQJ�WZR�KRXUV�±��������WKUHH�
KRXUV�±�������RI�SDWLHQWV�� UHVSHFWLYHO\��'XUDWLRQ�QDYLJDWH� WKH�FLW\�IURP�
WKUHH�KRXUV�FHOHEUDWHG�PRUH�WKDQ�KDOI���������RI�UHVSRQGHQWV��GHVSLWH�WKH�
IDFW�WKDW�WKH�WUXH�³FRPPXWLQJ´�VXEMHFWHG�WR�RQO\������RI�SDWLHQWV�,Q�WKH�
PHWURSROLWDQ� DUHD� DFFRXQWHG� IRU� ���� RI�PDOH� SDWLHQWV� LQ� KRVSLWDO� DJHG�
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���WR����\HDUV���������DQG�WKH�DYHUDJH�DJH�RI�WKH�SDWLHQWV�ZDV����������
\HDUV��LQ�D�PDMRU�FLW\�±�����DW�WKH�DJH�RI����������\HDUV��3DWLHQWV�LQ�WKH�
FHQWHU�RI� WKH�VRFLDO�VWDWXV�RI�GLVWULEXWHG�DV�IROORZV��HPSOR\HHV�PDGH�XS�
WKH�ODUJHVW�JURXS�±�������RI�SHRSOH��WKH�ZRUNHUV�±��������HQWUHSUHQHXUV�
±�������VWXGHQWV�±��������������RI� WKH� WRWDO�FLWL]HQV�ZHUH�KRVSLWDOL]HG�
SHQVLRQHUV��3DWLHQWV�ZKR�GR�QRW�KDYH�SHUPDQHQW� MREV�ZHUH� LGHQWL¿HG� LQ�
������ RI� FDVHV�� ,Q� D� ELJ� FLW\� WKH� ODUJHVW� JURXS�ZHUH�ZRUNLQJ� ���������
������ RI� UHVSRQGHQWV� ZHUH� HPSOR\HHV�� 6WX� WRWDOHG� ������� ������
ERDUGHUV��HPSOR\HUV�������������QRW�ZRUNLQJ�,Q� WKH�FHQWHU�RI� WKH� URDG�
RQH�KRXU�D�GD\�VSHQW������RI�SDWLHQWV�DQG�VWXGHQWV�ZRUNLQJ�WZR�KRXUV�±�
�������WKUHH�KRXUV�±�������RI�SDWLHQWV��UHVSHFWLYHO\��'XUDWLRQ�QDYLJDWH�WKH�
FLW\�IURP�WKUHH�KRXUV�FHOHEUDWHG�PRUH�WKDQ�KDOI���������RI�UHVSRQGHQWV��
GHVSLWH� WKH� IDFW� WKDW� WKH� WUXH� ³FRPPXWLQJ´� VXEMHFWHG� WR� RQO\� ����� RI�
SDWLHQWV��UHVLGHQWV�DQG�=HOHQRJUDG��0RVFRZ�UHJLRQ���,Q�D�ODUJH�FLW\�������
RI�ZRUNLQJ�SDWLHQWV�DQG�VWXGHQWV�VSHQG�D�GD\�RQ� WKH� URDG�QR�PRUH� WKDQ�
RQH� KRXU�� ������ ±� WZR� KRXUV�� 2QO\� ������ RI� VSHQGLQJ� FRQWLQJHQW� RQ�
PRYLQJ�GD\�LQ�WKUHH�KRXUV�ZLWK������PRUH�WKDQ�WKUHH�KRXUV��,Q�0RVFRZ�
FDSLWD�LQFRPH�ZDV�EHORZ�WKH�VXEVLVWHQFH�OHYHO�LQ�������RI�SDWLHQWV�ZLWK�
*'�&KORH�� DQG� DERXW� ������ ±� EHORZ� WKH� VXEVLVWHQFH�PLQLPXP��ZKLOH��
DV�LQ�6PROHQVN�LQ�WKLV�FDWHJRU\�JRW�IHZHU�SDWLHQWV��DERXW������DQG�����
UHVSHFWLYHO\���2QO\�����RI�FRQWLQJHQW�UHJXODUO\�FKHFNXSV�DW�WKH�GHQWLVW�LQ�
WKH�FOLQLF��6XUH�WKDW�WKH�GHQWLVW�VKRXOG�EH�WUHDWHG�RQO\�LI�WKH�H[LVWLQJ�WRRWK�
SDLQ�ZHUH�������RI�UHVSRQGHQWV��������YLVLWHG�D�GHQWLVW�DW�PRUH�WKDQ���
WLPH� LQ� VHYHUDO� \HDUV�� DQG� ����� RI� SDWLHQWV� DYRLGHG� YLVLWLQJ� WKH� GHQWLVW�
XQWLO� KRVSLWDOL]DWLRQ� LQ� PD[LOOR� DQG� PD[LOORIDFLDO� KRVSLWDO�� &RQFOXVLRQ��
+HDY\� �SXUXOHQW� LQÀDPPDWRU\� GLVHDVHV� RI� WKH� IDFH� DQG� QHFN� H[SRVHG�
WR� WKH�PRVW� VRFLDOO\� DFWLYH� SRSXODWLRQ��PHQ�ZLWK� VHFRQGDU\� DQG� KLJKHU�
HGXFDWLRQ��,Q�WKH�PHWURSROLWDQ�DUHD�DUH�QRW�VDWLV¿HG�ZLWK�¿QDQFLDO�VLWXDWLRQ�
FRQVLGHUHG�WKHPVHOYHV�������RI�UHVSRQGHQWV�LQ�D�ODUJH�FLW\�D�WKLUG�OHVV�±�
�������5HVLGHQWV�PHWURSROLV�YLUWXDOO\�QR�RSSRUWXQLW\� WR� HQJDJH� LQ� WKHLU�
RZQ�KHDOWK��ZKLOH�WKH�SHULRG�RI�DFWLYH�HPSOR\PHQW�LQ�WKH�PDMRULW\�RI�WKH�
LQKDELWDQWV�RI�D�ODUJH�FLW\�DOORZHG�PRUH�WLPH�WR�VSHQG�RQ�QRQ�HPSOR\PHQW��
DQG�IDPLO\�DQG�VSRUWV�D�KHDOWK\�OLIHVW\OH�
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ɉȺɐɂȿɇɌȺɆ�ɋ�ɈȾɈɇɌɈȽȿɇɇɕɆɂ�ȽɇɈɃɇɈ�
ȼɈɋɉȺɅɂɌȿɅɖɇɕɆɂ�ɁȺȻɈɅȿȼȺɇɂəɆɂ�ɑȿɅɘɋɌɇɈ�
ɅɂɐȿȼɈɃ�ɈȻɅȺɋɌɂ�ȼ�ɆȿȽȺɉɈɅɂɋȿ�ɂ�ɄɊɍɉɇɈɆ�
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ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɞ�ɦ�ɧ���ɩɪɨɮ��
ȼ�ȼ��ɉɨɥɭɧɢɧɚ��ɤ�ɦ�ɧ��ȼ�ɂ��Ʉɪɚɜɟɰ��Ⱥ�ȼ��Ƚɨɧɱɚɪɨɜɚ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɋɨɜɪɟɦɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɬɟɥɢ�ɤɨɧɫɬɚɬɢɪɭɸɬ�ɭɜɟɥɢɱɟɧɢɟ�ɱɢɫɥɚ�
ɨɫɥɨɠɧɟɧɢɣ�ɮɥɟɝɦɨɧ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ��ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ�
ɬɹɠɟɥɵɦ�ɬɟɱɟɧɢɟɦ��ɫɤɥɨɧɧɨɫɬɶɸ�ɤ�ɝɟɧɟɪɚɥɢɡɚɰɢɢ�ɝɧɨɣɧɨɝɨ�ɩɪɨɰɟɫɫɚ��
ɇɟɫɦɨɬɪɹ� ɧɚ� ɜɚɠɧɨɫɬɶ� ɡɧɚɱɢɦɨɣ� ɦɟɞɢɤɨ�ɫɨɰɢɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɵ��
ɧɟ� ɜɫɟɝɞɚ� ɩɪɨɜɨɞɢɦɵɟ� ɪɚɧɟɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɩɨɥɧɨɦ� ɨɛɴɟɦɟ�
ɨɯɜɚɬɵɜɚɥɢ�ɰɢɤɥ�ɨɤɚɡɚɧɢɹ�ɦɟɞɢɰɢɧɫɤɨɣ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɣ�ɩɨɦɨɳɢ�
ɩɚɰɢɟɧɬɚɦ�� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɤɚɫɚɸɳɟɣɫɹ� ɚɦɛɭɥɚɬɨɪɧɨ�
ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɝɨ� ɷɬɚɩɚ� ɥɟɱɟɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɨɪɝɚɧɢɡɚɰɢɢ� ɞɨɝɨɫɩɢɬɚɥɶɧɨɣ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ�
ɩɨɦɨɳɢ� ɩɚɰɢɟɧɬɚɦ� ɫ� ɨɞɨɧɬɨɝɟɧɧɵɦɢ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�
ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ� ɨɛɥɚɫɬɢ� ɜ�ɦɟɝɚɩɨɥɢɫɟ� ɢ� ɤɪɭɩɧɨɦ�
ɝɨɪɨɞɟ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ����� ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɞɨɧɬɨɝɟɧɧɵɦɢ�
ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ�
ɝ��Ɇɨɫɤɜɵ�ɢ�ɋɦɨɥɟɧɫɤɚ������ɱɟɥɨɜɟɤ�±�ɩɚɰɢɟɧɬɵ�ɤɥɢɧɢɤɢ�ɱɟɥɸɫɬɧɨ�
ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ������±�ɚɪɯɢɜɧɵɟ�ɢɫɬɨɪɢɢ�ɛɨɥɟɡɧɢ�ɡɚ�ɩɟɪɢɨɞ�����±�
�����ɝɝ��Ɉɫɧɨɜɧɭɸ�ɝɪɭɩɩɭ�ɩɪɟɞɫɬɚɜɥɹɥɢ�����ɛɨɥɶɧɵɯ�ɦɟɝɚɩɨɥɢɫɚ��ɜ�
ɝɪɭɩɩɭ�ɫɪɚɜɧɟɧɢɹ�ɜɯɨɞɢɥɢ�����ɩɚɰɢɟɧɬɨɜ�ɤɥɢɧɢɤɢ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�
ɯɢɪɭɪɝɢɢ� ɤɪɭɩɧɨɝɨ� ɝɨɪɨɞɚ�� Ɋɟɡɭɥɶɬɚɬɵ�� Ʉɚɧɚɥɵ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ȽȼɁ� ɑɅɈ� ɜ� ɝ��Ɇɨɫɤɜɟ�� ɫɤɨɪɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɩɨɦɨɳɶ� ±�
�������ɩɨɥɢɤɥɢɧɢɤɚ� ±� ������� ©ɫɚɦɨɬɟɤª� ±� ������ȼ� ɤɪɭɩɧɨɦ� ɝɨɪɨɞɟ�
ɩɪɟɨɛɥɚɞɚɸɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɩɚɰɢɟɧɬɨɜ� ɩɨɫɬɭɩɚɥɨ� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ�
ɢɡ� ɩɨɥɢɤɥɢɧɢɤɢ�� ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ���� ɨɩɪɨɲɟɧɧɵɯ�
ɫɨɬɪɭɞɧɢɤɨɜ� ɋɆɉ�� ɜɵɹɜɥɟɧɵ� ɧɟɬɨɱɧɨɫɬɢ� ɩɨɫɬɚɧɨɜɤɢ� ɞɢɚɝɧɨɡɚ� ɢɡ�
ɡɚ�ɨɬɫɭɬɫɬɜɢɹ�ɨɩɵɬɚ�ɪɚɛɨɬɵ������ɫ�ɞɚɧɧɨɣ�ɩɚɬɨɥɨɝɢɟɣ��ɂɡ� ɚɧɚɥɢɡɚ�
ɢɫɬɨɪɢɣ� ɛɨɥɟɡɧɟɣ� ɜɢɞɧɨ�� ɱɬɨ� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ� ɢɡ� ɩɨɥɢɤɥɢɧɢɤɢ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɩɨɞɱɢɧɟɧɢɹ�ɜ�ɩɟɪɜɵɣ�ɞɟɧɶ�ɡɚɛɨɥɟɜɚɧɢɹ�ɨɛɪɚɬɢɥɢɫɶ�
ɜ�ȽɄȻ�ʋ��������ɤɨɧɬɢɧɝɟɧɬɚ�ɢ������±�ɢɡ�ɤɨɦɦɟɪɱɟɫɤɢɯ�ɤɥɢɧɢɤ��ɇɚ�
��ɣ�ɞɟɧɶ�ɨɬ�ɧɚɱɚɥɚ� ɡɚɛɨɥɟɜɚɧɢɹ�ɢɡ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɩɨɥɢɤɥɢɧɢɤ�ɧɚ�

ɝɨɫɩɢɬɚɥɢɡɚɰɢɸ�ɧɚɩɪɚɜɥɟɧɨ�������ɛɨɥɶɧɵɯ��ɢɡ�ɤɨɦɦɟɪɱɟɫɤɢɯ�ɤɥɢɧɢɤ�
±��������ɇɚ���ɣ�ɞɟɧɶ�ɩɪɨɰɟɧɬɧɨɟ� ɫɨɨɬɧɨɲɟɧɢɟ�ɢɡ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�
ɩɨɥɢɤɥɢɧɢɤ� ɧɚ� ɝɨɫɩɢɬɚɥɢɡɚɰɢɸ� ɫɨɫɬɚɜɢɥɨ� ���� ɛɨɥɶɧɵɯ�� ɚ�
ɱɚɫɬɵɯ� ɤɥɢɧɢɤ� ±� ������� ȼ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɭɠɟ� ���� ɩɚɰɢɟɧɬɨɜ� ɢɦɟɥɢ�
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ�ɧɚ���ɤɥɟɬɱɚɬɨɱɧɵɯ�ɩɪɨɫɬɪɚɧɫɬɜɚ������
ɛɨɥɶɧɵɯ� ±� ɫ� ɩɚɬɨɥɨɝɢɟɣ� ɬɪɟɯ� ɢ� ɛɨɥɟɟ� ɤɥɟɬɱɚɬɨɱɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜ��
ɭ� ���� ɤɨɧɬɢɧɝɟɧɬɚ� ɨɫɬɚɜɚɥɫɹ� ɞɢɚɝɧɨɡ� ɚɛɫɰɟɫɫɚ� ɢɥɢ� ɮɥɟɝɦɨɧɵ�
ɨɞɧɨɝɨ� ɜ� ɩɪɟɞɟɥɚɯ� ɨɞɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� ɇɚ� �±��ɣ� ɞɟɧɶ� ɨɬ� ɧɚɱɚɥɚ�
ɡɚɛɨɥɟɜɚɧɢɹ�ɢɡ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɩɨɥɢɤɥɢɧɢɤ�ɛɵɥɢ�ɧɚɩɪɚɜɥɟɧɵ�����
ɛɨɥɶɧɵɯ��ɚ�ɢɡ�ɤɨɦɦɟɪɱɟɫɤɢɯ�±�����ɩɚɰɢɟɧɬɨɜ� �ɢɡɜɟɫɬɧɨ��ɱɬɨ�ɩɢɤ�ɢ�
ɪɚɡɜɟɪɧɭɬɚɹ� ɤɥɢɧɢɤɚ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɪɢɯɨɞɢɬɫɹ� ɧɚ� ��ɣ�
ɞɟɧɶ� ɡɚɛɨɥɟɜɚɧɢɹ��� Ɏɥɟɝɦɨɧɵ� ɨɞɧɨɝɨ� ɤɥɟɬɱɚɬɨɱɧɨɝɨ� ɩɪɨɫɬɪɚɧɫɬɜɚ�
ɛɵɥɢ� ɨɬɦɟɱɟɧɵ� ɭ� ���� ɛɨɥɶɧɵɯ�� ɜ� ���� ɫɥɭɱɚɟɜ� ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ�
ɩɪɨɰɟɫɫ� ɪɚɫɩɪɨɫɬɪɚɧɹɥɫɹ� ɧɚ� �� ɤɥɟɬɱɚɬɨɱɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� ɜ� ����
±� ɧɚ� �� ɢ� ɛɨɥɟɟ� ɤɥɟɬɱɚɬɨɱɧɵɯ� ɩɪɨɫɬɪɚɧɫɬɜɚ�� ȼɵɜɨɞɵ��ȼ�ɦɟɝɚɩɨɥɢɫɟ�
ɩɪɟɨɛɥɚɞɚɥɨ�ɨɤɚɡɚɧɢɟ�ɚɦɛɭɥɚɬɨɪɧɨɣ�ɦɟɞɢɰɢɧɫɤɨɣ�ɩɨɦɨɳɢ�ɥɟɱɟɛɧɨ�
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ� ɭɱɪɟɠɞɟɧɢɣ� ɪɚɡɥɢɱɧɨɣ� ɮɨɪɦɵ� ɫɨɛɫɬɜɟɧɧɨɫɬɢ�
ɜ� ɫɜɹɡɢ� ɫ� ɲɚɝɨɜɨɣ� ɞɨɫɬɭɩɧɨɫɬɶɸ� ɤɚɤ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�� ɬɚɤ� ɢ�
ɱɚɫɬɧɵɯ� ɩɨɥɢɤɥɢɧɢɤ�� ɉɪɢ� ɩɥɚɧɨɜɨɦ� ɥɟɱɟɧɢɢ� ɜ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ�
ɢ� ɱɚɫɬɧɵɟ� ɩɨɥɢɤɥɢɧɢɤɢ� ɨɛɪɚɳɚɥɢɫɶ� ɩɪɢɦɟɪɧɨ� ɪɚɜɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ�
ɪɟɫɩɨɧɞɟɧɬɨɜ��ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ�ɤɚɪɬɢɧɚ�ɦɟɧɹɟɬɫɹ�ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�
ɭ�ɩɚɰɢɟɧɬɚ�ɬɹɠɟɥɨɝɨ�ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�ɡɚɛɨɥɟɜɚɧɢɹ�ɜ�ɩɨɥɶɡɭ�
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɦɟɞɢɰɢɧɫɤɢɯ�ɭɱɪɟɠɞɟɧɢɣ�

(9$/8$7,21�2)�0(',&$/�&$5(�)25�3$7,(176�:,7+�
2'2172*(1,&�3858/(17�,1)/$00$725<�',6($6(6�
2)�7+(�0$;,//2)$&,$/�$5($�,1�7+(�&,7<�$1'�7+(�
/$5*(67�&,7<�,1�7+(�35(+263,7$/
+�3��.DWDQRYD
6FLHQWL¿F� $GYLVRUV� ±� '0HG6FL�� 3URI�� 1�0�� .KHOPLQVND\D�� '0HG6FL��
3URI��9�9��3ROXQLQD��&DQG0HG6FL�9�,��.UDYHWV��$�9��*RQFKDURYD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 0RGHUQ� UHVHDUFKHUV� VWDWH� LQFUHDVH� LQ� WKH� QXPEHU� RI�
FRPSOLFDWLRQV� SKOHJPRQ� RI� WKH� PD[LOORIDFLDO� UHJLRQ�� FKDUDFWHUL]HG� E\�
VHYHUH��D�WHQGHQF\�WR�JHQHUDOL]H�SXUXOHQW�SURFHVV��'HVSLWH�WKH�LPSRUWDQFH�
RI� VLJQL¿FDQW� PHGLFDO� DQG� VRFLDO� SUREOHPV� DUH� QRW� DOZD\V� FDUULHG� RXW�
EHIRUH�WKH�VWXG\�FRYHUHG�WKH�IXOO�F\FOH�RI�PHGLFDO�GHQWDO�FDUH�WR�SDWLHQWV�LQ�
WKH�PDMRULW\�RI�FDVHV�LQYROYH�RXWSDWLHQW�±�RXWSDWLHQW�WUHDWPHQW�SKDVH��$LP��
6WXG\LQJ� WKH� RUJDQL]DWLRQ� RI� SUH�KRVSLWDO� VSHFLDOL]HG� FDUH� IRU� SDWLHQWV�
ZLWK� RGRQWRJHQLF� SXUXOHQW�LQÀDPPDWRU\� GLVHDVHV� RI� WKH� PD[LOORIDFLDO�
DUHD� LQ� WKH�FHQWHU�RI�D�PDMRU�FLW\��0DWHULDOV�DQG�PHWKRGV�������SDWLHQWV�
ZLWK� RGRQWRJHQLF� SXUXOHQW�LQÀDPPDWRU\� GLVHDVHV� RI� WKH� PD[LOORIDFLDO�
DUHD� LQ�0RVFRZ� DQG� 6PROHQVN�� ���� ±� 3DWLHQWV� &OLQLF� RI�0D[LOORIDFLDO�
6XUJHU\������±�KLVWRU\�DUFKLYH�IRU�WKH�SHULRG�����±������7KH�PDLQ�JURXS�
ZHUH�����SDWLHQWV�PHWURSROLV� LQ� WKH� FRPSDULVRQ�JURXS�FRQVLVWHG�RI�����
SDWLHQWV�&OLQLF�RI�0D[LOORIDFLDO�6XUJHU\�RI�D�ODUJH�FLW\��5HVXOWV��&KDQQHOV�
RI� KRVSLWDOL]DWLRQ� RI� SDWLHQWV� ZLWK� RGRQWRJHQLF� SXUXOHQW�LQÀDPPDWRU\�
GLVHDVHV�LQ�0RVFRZ��$PEXODQFH�±���������FOLQLF�±��������³GULIW´�±�������
,Q�D�ODUJH�FLW\�RYHUZKHOPLQJ�QXPEHU�RI�SDWLHQWV�UHSRUWHG�LQ�WKH�GLUHFWLRQ�
RI�WKH�FOLQLF��$FFRUGLQJ�WR�WKH�VXUYH\�UHVXOWV�����RI�HPSOR\HHV�DPEXODQFH��
UHYHDOHG�QR�DFFXUDF\�RI�GLDJQRVLV��GXH�WR�ODFN�RI�H[SHULHQFH�������ZLWK�
WKLV�SDWKRORJ\��)URP�WKH�DQDO\VLV�RI�FDVH�KLVWRULHV�VKRZV�WKDW�WKH�GLUHFWLRQ�
RI� WKH� VWDWH� VXEPLVVLRQ�FOLQLF�RQ� WKH�¿UVW�GD\�RI� WKH�GLVHDVH� WXUQHG� LQWR�
KRVSLWDO�ʋ��������DQG������FRQWLQJHQW�±� IURP�FRPPHUFLDO�FOLQLFV��2Q�
GD\���RI�RQVHW�RI�SXEOLF�FOLQLFV�KRVSLWDOL]DWLRQ�VHQW�������RI�SDWLHQWV��IURP�
FRPPHUFLDO�FOLQLFV��������2Q�GD\����WKH�SHUFHQWDJH�RI�SXEOLF�FOLQLFV�IRU�
KRVSLWDOL]DWLRQ�E\�����RI�SDWLHQWV�DQG� IUHTXHQW�FOLQLFV�±�������� ,Q� WKLV�
FDVH�� IRU� ����RI� SDWLHQWV� KDG�GLVHDVH� VSUHDG�E\��� FHOOXODU� VSDFHV�� ����
RI� SDWLHQWV� ±�ZLWK� WKH� SDWKRORJ\� RI� WKUHH� RU�PRUH� FHOOXODU� VSDFHV�� ����
UHPDLQHG� FRQWLQJHQW� GLDJQRVLV� RI� DEVFHVV� RU� FHOOXOLWLV� RQH� ZLWKLQ� WKH�
VDPH�VSDFH��$W��±��GD\V�RI�RQVHW�RI�WKH�SXEOLF�FOLQLFV�ZHUH�VHQW�����RI�
SDWLHQWV�DQG�FRPPHUFLDO�±�����RI�SDWLHQWV��LW�LV�NQRZQ�WKDW�WKH�SHDN�RI�
FOLQLFDO�DQG�GHWDLOHG�DFFRXQW�RI�WKH�LQÀDPPDWRU\�SURFHVV�DW�GD\���RI�WKH�
GLVHDVH��� 3KOHJPRQV� RQH� FHOOXODU� VSDFHV�ZHUH� QRWHG� LQ� ����RI� SDWLHQWV�
LQ� ���� RI� FDVHV� WKH� GLVHDVH� SURFHVV� H[WHQGHG� WR� WZR� FHOOXODU� VSDFHV��
����IRU���RU�PRUH�FHOOXODU� VSDFHV�&RQFOXVLRQ�� ,Q� WKH�PHWURSROLWDQ�DUHD�
GRPLQDWHG�RXWSDWLHQW�FDUH�PHGLFDO�LQVWLWXWLRQV�YDULRXV�IRUPV�RI�RZQHUVKLS�
LQ�FRQQHFWLRQ�ZLWK�WKH�LQWHUPLWWHQW�DYDLODELOLW\�RI�ERWK�SXEOLF�DQG�SULYDWH�
FOLQLFV��)RU�SODQQHG�WUHDWPHQW�LQ�SXEOLF�DQG�SULYDWH�FOLQLFV�WUHDWHG�URXJKO\�
HTXDO�QXPEHUV�RI�UHVSRQGHQWV��6WDWLVWLFDO�SDWWHUQ�FKDQJHV�ZKHQ�D�SDWLHQW�RI�
VHYHUH�SXUXOHQW�±�LQÀDPPDWRU\�GLVHDVH�LQ�IDYRU�RI�SXEOLF�KHDOWK�IDFLOLWLH�
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ɄɅɂɇɂɄɈ�ɎɍɇɄɐɂɈɇȺɅɖɇȺə�ɈɐȿɇɄȺ�ɋɈɋɌɈəɇɂə�
ɀȿȼȺɌȿɅɖɇɈɃ�ɆɍɋɄɍɅȺɌɍɊɕ�ɍ�ȻɈɅɖɇɕɏ�ɋ�
ɌɊȺȼɆɈɃ�ɇɂɀɇȿɃ�ɑȿɅɘɋɌɂ�ȼ�ɈȻɅȺɋɌɂ�ȼȿɌȼɂ�ɂ�
ɋɍɋɌȺȼɇɈȽɈ�ɈɌɊɈɋɌɄȺ�ɋ�ɉɊɂɆȿɇȿɇɂȿɆ�ɊȺɁɅɂɑɇɕɏ�
ɈɉȿɊȺɌɂȼɇɕɏ�ȾɈɋɌɍɉɈȼ
ȿ�ɋ��ɉɚɯɨɦɨɜɚ��Ⱦ�Ⱥ��Ʌɭɤɶɹɧɱɭɤ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� ɉɪɟɞɫɬɚɜɥɟɧɵ� ɫɨɜɪɟɦɟɧɧɵɟ� ɨɛɨɫɧɨɜɚɧɢɹ� ɩɪɢɦɟɧɟɧɢɹ�
ɪɚɡɥɢɱɧɵɯ�ɨɩɟɪɚɬɢɜɧɵɯ�ɞɨɫɬɭɩɨɜ�ɜ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�ɥɟɱɟɧɢɢ�ɛɨɥɶɧɵɯ�
ɫ� ɨɫɬɪɨɣ� ɬɪɚɜɦɨɣ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɜ� ɨɛɥɚɫɬɢ� ɜɟɬɜɢ� ɢ� ɫɭɫɬɚɜɧɨɝɨ�
ɨɬɪɨɫɬɤɚ�� ɂɡɭɱɟɧɵ� ɤɥɢɧɢɤɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�
ɩɚɰɢɟɧɬɨɜ��ɨɩɟɪɢɪɨɜɚɧɧɵɯ�ɧɚɪɭɠɧɵɦ�ɢɥɢ�ɜɧɭɬɪɢɪɨɬɨɜɵɦ�ɞɨɫɬɭɩɨɦ��
Ⱦɚɧɚ�ɨɰɟɧɤɚ�ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ�ɥɟɱɟɧɢɹ�ɛɨɥɶɧɵɯ�ɢ�ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ�
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢ� ɨɛɨɫɧɨɜɚɧɢɟ� ɩɪɢɦɟɧɟɧɢɹ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɞɨɫɬɭɩɚ�
ɫ� ɰɟɥɶɸ� ɩɨɜɵɲɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɨɤɚɡɚɧɢɹ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɟɚɛɢɥɢɬɚɰɢɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɫɬɪɨɣ�ɬɪɚɜɦɨɣ�ɱɟɥɸɫɬɧɨ�
ɥɢɰɟɜɨɣ� ɨɛɥɚɫɬɢ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɰɟɧɢɬɶ� ɤɚɱɟɫɬɜɨ� ɥɟɱɟɧɢɹ�
ɩɚɰɢɟɧɬɨɜ� ɫ� ɨɫɬɪɨɣ� ɬɪɚɜɦɨɣ� ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɜ� ɨɛɥɚɫɬɢ� ɜɟɬɜɢ� ɢ�
ɫɭɫɬɚɜɧɨɝɨ�ɨɬɪɨɫɬɤɚ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�
ɩɪɢ� ɨɩɟɪɚɬɢɜɧɨɦ� ɜɦɟɲɚɬɟɥɶɫɬɜɟ� ɬɪɚɞɢɰɢɨɧɧɵɦ� ɢ� ɜɧɭɬɪɢɪɨɬɨɜɵɦ�
ɞɨɫɬɭɩɚɦɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ȼ�ɝɪɭɩɩɭ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜɤɥɸɱɟɧɵ����
ɩɚɰɢɟɧɬɨɜ�ɫ�ɨɫɬɪɨɣ�ɬɪɚɜɦɨɣ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɨɛɥɚɫɬɢ�±�ɩɟɪɟɥɨɦɚɦɢ�
ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ�ɜ�ɨɛɥɚɫɬɢ�ɜɟɬɜɢ�ɢ�ɫɭɫɬɚɜɧɨɝɨ�ɨɬɪɨɫɬɤɚ�����ɛɨɥɶɧɵɦ�
ɩɪɨɜɟɞɟɧ�ɨɫɬɟɨɫɢɧɬɟɡ�ɤɨɫɬɧɵɯ�ɮɪɚɝɦɟɧɬɨɜ�ɧɚɪɭɠɧɵɦ�ɞɨɫɬɭɩɨɦ�ɢ����
ɩɚɰɢɟɧɬɨɜ� ɨɩɟɪɢɪɨɜɚɧɵ� ɜɧɭɬɪɢɪɨɬɨɜɵɦ� ɞɨɫɬɭɩɨɦ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ�
ɷɧɞɨɫɤɨɩɢɱɟɫɤɢɯ� ɬɟɯɧɨɥɨɝɢɣ�� ȼɫɟɦ� ɛɨɥɶɧɵɦ� ɜ� ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ�
ɩɟɪɢɨɞɟ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ� ɫɤɚɧɢɪɨɜɚɧɢɟ� ɠɟɜɚɬɟɥɶɧɨɣ�
ɦɵɲɰɵ� ɫɨ� ɫɬɨɪɨɧɵ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɞɨɫɬɭɩɚ�� ɢ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ� ±�
ɡɞɨɪɨɜɨɣ� ɫɬɨɪɨɧɵ� ɧɚ� ��� ��� ���� ���� ���ɟ� ɫɭɬɤɢ�� ɍɁɂ�ɫɤɚɧɢɪɨɜɚɧɢɟ�
ɞɨɤɚɡɚɥɨ��ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɜɧɭɬɪɢɪɨɬɨɜɨɝɨ�ɞɨɫɬɭɩɚ�ɩɪɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɦ�
ɥɟɱɟɧɢɢ�ɩɚɰɢɟɧɬɨɜ�ɫ�ɩɟɪɟɥɨɦ�ɧɢɠɧɟɣ�ɱɟɥɸɫɬɢ�ɜ�ɨɛɥɚɫɬɢ�ɫɭɫɬɚɜɧɨɝɨ�
ɨɬɪɨɫɬɤɚ� ɢ� ɜɟɬɜɢ� ɩɨɡɜɨɥɹɟɬ� ɜ� ɛɨɥɟɟ� ɤɨɪɨɬɤɢɟ� ɫɪɨɤɢ� ɢ� ɡɧɚɱɢɬɟɥɶɧɨ�
ɫɧɢɡɢɬɶ� ɨɬɟɤ� ɦɹɝɤɢɯ� ɬɤɚɧɟɣ� ɥɢɰɚ� ɜ� ɨɛɥɚɫɬɢ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ�ɫ� ɬɪɚɞɢɰɢɨɧɧɵɦ�ɧɚɪɭɠɧɵɦ�ɞɨɫɬɭɩɨɦ��Ⱦɥɹ�ɨɛɴɟɤɬɢɜɧɨɣ�
ɨɰɟɧɤɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ� ɠɟɜɚɬɟɥɶɧɨɣ� ɦɭɫɤɭɥɚɬɭɪɵ� ɧɚ�
��� ��� ���� ��� ɢ� ���ɟ� ɫɭɬɤɢ� ɩɨɫɥɟ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɜɫɟɦ�
ɩɚɰɢɟɧɬɚɦ�ɩɪɨɜɨɞɢɥɢ�ɷɥɟɤɬɪɨɦɢɨɝɪɚɮɢɸ��Ɋɟɡɭɥɶɬɚɬɵ��ɋɪɚɜɧɢɬɟɥɶɧɚɹ�
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɩɨɤɚɡɚɬɟɥɟɣ� ɠɟɜɚɬɟɥɶɧɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɭ�
ɨɛɫɥɟɞɭɟɦɵɯ�ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɚ�ɨ�ɬɨɦ��ɱɬɨ�ɩɪɨɞɨɥɠɟɧɢɟ�ɠɟɜɚɬɟɥɶɧɨɝɨ�
ɩɟɪɢɨɞɚ� ɭ�ɩɚɰɢɟɧɬɨɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�ɛɵɥɚ�ɧɚ� ɭɪɨɜɧɟ� ���������
ɫ�� ɜ� ɬɨ� ɜɪɟɦɹ� ɤɚɤ� ɭ� ɛɨɥɶɧɵɯ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ±� ɜ� ���� ɪɚɡɚ� ɜɵɲɟ�
ɞɨɫɬɨɜɟɪɧɨ� ɩɪɟɜɵɲɚɥɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɭɪɨɜɟɧɶ� ɜ� ɤɨɧɬɪɨɥɟ��
ɫɨɫɬɚɜɢɜ����������ɫ��ɋɨɩɨɫɬɚɜɥɟɧɢɟ�ɡɧɚɱɟɧɢɣ�ɩɨɤɚɡɚɬɟɥɹ�©ɤɨɥɢɱɟɫɬɜɨ�
ɠɟɜɚɬɟɥɶɧɵɯ� ɞɜɢɠɟɧɢɣª� ɬɚɤɠɟ� ɩɨɤɚɡɚɥɨ�� ɱɬɨ� ɭ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ�
ɛɨɥɶɧɵɯ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɟɝɨ� ɡɧɚɱɟɧɢɟ� ɫɨɫɬɚɜɢɥɨ� �����������
ɱɬɨ� ɛɵɥɨ� ɞɨɫɬɨɜɟɪɧɨ� �S������� ɜɵɲɟ�� ɱɟɦ� ɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɟ� ±�
����������� ɉɨɤɚɡɚɬɟɥɶ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɠɟɜɚɬɟɥɶɧɵɯ� ɞɜɢɠɟɧɢɣ�
ɭ� ɨɛɫɥɟɞɭɟɦɵɯ� ɛɨɥɶɧɵɯ� ɬɚɤɠɟ� ɛɵɥ� ɡɧɚɱɢɬɟɥɶɧɨ� �ɜ� �� ɪɚɡɚ�� ɜɵɲɟ��
ɱɟɦ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɤɨɧɬɪɨɥɶɧɨɣ� ɝɪɭɩɩɵ�� ȼɵɜɨɞɵ�� Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ�
ɪɟɡɭɥɶɬɚɬɵ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɷɧɞɨɫɤɨɩɢɱɟɫɤɨɝɨ� ɥɟɱɟɧɢɹ� ɛɨɥɶɧɵɯ� ɫ�
ɩɟɪɟɥɨɦɚɦɢ� ɦɵɳɟɥɤɨɜɨɝɨ� ɨɬɪɨɫɬɤɚ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�� ±� ɫɧɢɠɟɧɢɟɦ�
�ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ� ɜ� ɥɟɱɟɧɢɢ�
ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɩɨɫɬɪɚɞɚɜɲɢɯ��ɞɥɢɬɟɥɶɧɨɫɬɢ�ɫɩɨɧɬɚɧɧɵɯ�ɛɨɥɟɜɵɯ�
ɨɳɭɳɟɧɢɣ�ɜ�ɨɛɥɚɫɬɢ�ɱɟɥɸɫɬɟɣ�ɜ�����ɪɚɡɚ��ɜ�ɨɛɥɚɫɬɢ�ȼɇɋ�±�ɜ�����ɪɚɡɚ��
±�ɢɫɱɟɡɧɨɜɟɧɢɟɦ�ɨɬɟɤɚ�ɜ�����ɪɚɡɚ�ɛɵɫɬɪɟɟ�� ɝɟɦɚɬɨɦɵ�±�ɜ�����ɪɚɡɚ��±�
ɪɚɧɧɟɣ� ɚɤɬɢɜɧɨɣ� ɛɟɡɛɨɥɟɜɨɣ� ɦɨɛɢɥɢɡɚɰɢɟɣ� ɦɵɲɰ� ɥɢɰɚ� ɜ� ���� ɪɚɡɚ�
ɛɵɫɬɪɟɟ��ɧɚ��±��ɫɭɬ�ɪɚɧɶɲɟ��
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,QWURGXFWLRQ�� 7KH� DUWLFOH� GHVFULEHV� WKH� FRQWHPSRUDU\� MXVWL¿FDWLRQV� RI�
VXUJLFDO�DFFHVV�LQ�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�WUDXPD�RI�WKH�PDQGLEXODU�
UDPXV� DQG� FRQG\ODU� SURFHVV�� &OLQLFDO� DQG� IXQFWLRQDO� FKDUDFWHULVWLFV� RI�
SDWLHQWV� RSHUDWHG� RQ� E\� GLIIHUHQW� DSSURDFKHV� DUH� VXEPLWWHG�� $LP�� 7KH�
TXDOLW\�RI�WUHDWPHQW�RI�SDWLHQWV�ZLWK�DFXWH�LQMXU\�RI�ORZHU�PDQGLEXODU�LQ�
VLWXDWLRQ� RI� VXUJLFDO� LQWHUYHQWLRQ� ZLWK� WUDGLWLRQDO� DQG� WUDQVRUDO� DFFHVV��

0DWHULDOV�DQG�PHWKRGV��,Q�WKH�VWXG\�JURXS�LQFOXGHG����SDWLHQWV�ZLWK�DFXWH�
WUDXPD�PD[LOORIDFLDO� UHJLRQ� ±�PDQGLEXODU� IUDFWXUHV� LQ� WKH� EUDQFKHV� DQG�
DUWLFXODU�SURFHVV�����SDWLHQWV�XQGHUZHQW�RVWHRV\QWKHVLV�RI�ERQH�IUDJPHQWV�
RXWVLGH� DFFHVV�� DQG� ��� SDWLHQWV� ZHUH� RSHUDWHG� LQWUDRUDO� DSSURDFK� XVLQJ�
HQGRVFRSLF� WHFKQRORJLHV�� $OO� SDWLHQWV� LQ� WKH� SRVWRSHUDWLYH� SHULRG� ZDV�
SHUIRUPHG� DQ� XOWUDVRXQG� VFDQ� RI� WKH�PDVVHWHU�PXVFOH� E\� RQOLQH� DFFHVV��
DQG�WKH�RWKHU�±�RQ�WKH�KHDOWK\�VLGH������������������GD\��8OWUDVRXQG�VFDQ�
SURYHG�WKDW�WKH�XVH�RI�LQWUD�RUDO�DFFHVV�LQ�WKH�VXUJLFDO�WUHDWPHQW�RI�SDWLHQWV�
ZLWK�D�IUDFWXUH�RI�WKH�PDQGLEOH�LQ�WKH�DUWLFXODU�SURFHVV�DQG�EUDQFKHV�DOORZV�
PRUH�TXLFNO\�DQG�VLJQL¿FDQWO\� UHGXFH� WKH�VZHOOLQJ�RI�VRIW� WLVVXHV� LQ� WKH�
LQWHUYHQWLRQ�FRPSDUHG�ZLWK�WKH�WUDGLWLRQDO�RXWVLGH�DFFHVV��)RU�DQ�REMHFWLYH�
DVVHVVPHQW�RI�WKH�IXQFWLRQDO�VWDWH�RI�WKH�PDVWLFDWRU\�PXVFOHV�DW�����������
��� DQG� ��� GD\V� DIWHU� VXUJHU\� DOO� SDWLHQWV� XQGHUZHQW� HOHFWURP\RJUDSK\��
5HVXOWV�� &RPSDUDWLYH� FKDUDFWHULVWLFV� RI� FKHZLQJ� HI¿FLHQF\� DW� VXUYH\HG�
WHVWL¿HG�WKDW�FRQWLQXH�FKHZLQJ�SHULRG�LQ�WKH�FRQWURO�JURXS�ZDV�DW����������
V��ZKLOH�WKH�VWXG\�JURXS�±�ZDV�����WLPHV�KLJKHU�ZHUH�VLJQL¿FDQWO\�KLJKHU�
WKDQ�WKH�FRUUHVSRQGLQJ�OHYHO�RI�FRQWURO��UHDFKLQJ����������V��&RPSDULVRQ�
RI�YDOXHV�RI�WKH�³QXPEHU�RI�FKHZLQJ�PRYHPHQWV´�DOVR�UHYHDOHG�WKDW�WKH�
PDLQ�JURXS�H[DPLQHHV� LWV�YDOXH�ZDV������������ZKLFK�ZDV�VLJQL¿FDQWO\�
�S�������KLJKHU�WKDQ�LQ�WKH�FRQWURO�JURXS�±������������([SHFWDQF\�FKHZLQJ�
PRYHPHQWV� H[DPLQHG� SDWLHQWV� ZDV� DOVR� VLJQL¿FDQWO\� ���IROG�� KLJKHU�
WKDQ� LQ� WKH� FRQWURO� JURXS��&RQFOXVLRQ�� )XQFWLRQDO� UHVXOWV� RI� HQGRVFRSLF�
WUHDWPHQW�RI�SDWLHQWV�ZLWK�IUDFWXUHV�RI�WKH�FRQG\ODU�SURFHVV�LV�FKDUDFWHUL]HG�
E\��±�'HFUHDVH��DV�FRPSDUHG�WR�XVLQJ�VWDQGDUG�PHWKRGV�LQ�WKH�WUHDWPHQW�RI�
WKH�DIIHFWHG�FDWHJRU\��GXUDWLRQ�RI�VSRQWDQHRXV�SDLQ�LQ�WKH�MDZ�DUHD�E\�����
WLPHV�LQ�WKH�61&�±�����WLPHV��±�7KH�GLVDSSHDUDQFH�RI�HGHPD�LV�����WLPHV�
IDVWHU�KHPDWRPD�±�����WLPHV��)XQFWLRQDO�UHVXOWV�RI�HQGRVFRSLF�WUHDWPHQW�
RI�SDWLHQWV�ZLWK� IUDFWXUHV�RI� WKH� FRQG\ODU�SURFHVV� LV� FKDUDFWHUL]HG�E\��±�
'HFUHDVH��DV�FRPSDUHG�WR�XVLQJ�VWDQGDUG�PHWKRGV�LQ�WKH�WUHDWPHQW�RI�WKH�
DIIHFWHG� FDWHJRU\�� GXUDWLRQ� RI� VSRQWDQHRXV� SDLQ� LQ� WKH� MDZ� DUHD� E\� ����
WLPHV�LQ�WKH�61&�±�����WLPHV��±�(DUO\�DFWLYH�PRELOL]DWLRQ�RI�SDLQOHVV�IDFLDO�
PXVFOHV�WR�����WLPHV�IDVWHU���±��GD\V�HDUOLHU���0RELOL]DWLRQ�RI�WKH�70-�±�
����WLPHV�IDVWHU���±��GD\V�HDUOLHU���±�5HVXPSWLRQ�RI�DUWLFXODWLRQ�±�����WLPHV�
IDVWHU� ��±��GD\V�EHIRUH���±�0RUH� UDSLG� UHPRYDO�RI� URVWUDO� WUDFWLRQ�±�����
WLPHV�IDVWHU���±��GD\V�HDUOLHU���±�&RPSOHWH�UHPRYDO�RI�URVWUDO�WUDFWLRQ�±�����
WLPHV�IDVWHU���±��GD\V�HDUOLHU���6\QFKURQRXV�PRYHPHQW�DUWLFXODU�KHDGV�/)�
REVHUYHG�LQ�WKH�DEVROXWH�PDMRULW\�RI�SDWLHQWV���������LQ�WKH�FRPSDULVRQ�
JURXS�±���WLPHV�OHVV�IUHTXHQWO\�±�LQ�����RI�SDWLHQWV�

ɆȿɌɈȾɕ�Ʌȿɑȿɇɂə�ɉȺɐɂȿɇɌɈȼ�ɋ�ɉȿɊȿɅɈɆȺɆɂ�
ɄɈɋɌȿɃ�ɋɄɍɅɈȽɅȺɁɇɂɑɇɈȽɈ�ɄɈɆɉɅȿɄɋȺ
ɂ�ɋ��Ȼɚɪɚɧɸɤ
ɇɚɭɱɧɵɟ� ɪɭɤɨɜɨɞɢɬɟɥɢ� ±� ɞ�ɦ�ɧ��� ɩɪɨɮ�� ȼ�Ⱥ�� Ȼɟɥɶɱɟɧɤɨ�� ɤ�ɦ�ɧ�� Ƚ�ɇ��
Ɋɵɛɚɥɶɱɟɧɤɨ
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��ɉRɜɵɲɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɱɟɪɟɩɧɨ�ɥɢɰɟɜɵɯ�ɬɪɚɜɦ�ɫɜɹɡɚɧɨ�ɫ�
ɪɨɫɬɨɦ�ɨɛɳɟɝɨ�ɬɪɚɜɦDɬɢɡɦɚ��ɢ�ɫRɱɟɬɚɧɧɵɯ�ɱɟɪɟɩɧɨ�ɦRɡɝɨɜɵɯ�ɬɪɚɜɦ�
ɜ� ɱɚɫɬɧRɫɬɢ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɨɫɨɛɟɧɧɨ� ɚɤɬɭɚɥɶɧɨɣ� ɹɜɥɹɟɬɫɹ� ɩɪɨɛɥɟɦD�
ɞɢɚɝɧRɫɬɢɤɢ� ɢ� ɥɟɱɟɧɢɹ� ɩɨɜɪɟɠɞɟɧɢɣ� ɤɨɫɬɟɣ� ɫɤɭɥɨɝɥɚɡɧɢɱɧɨɝɨ�
ɤɨɦɩɥɟɤɫɚ��ɐɟɥɶ�ɢɫɫɥɟɞɨɜɚɧɢɹ��ɋɨɜɟɪɲɟɧɫɬɜɨɜDɧɢɟ�ɦɟɬɨɞɨɜ�ɨɤDɡɚɧɢɹ�
ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɩɨɦRɳɢ�ɢ�ɭɥɭɱɲɟɧɢɟ�ɪɟɡɭɥɶɬDɬɨɜ�ɥɟɱɟɧɢɹ�ɩɚɰɢɟɧɬRɜ�
ɫ�ɬɪɚɜɦRɣ�ɤɨɫɬɟɣ�ɫɤɭɥɨɝɥɚɡɧɢɱɧɨɝɨ�ɤɨɦɩɥɟɤɫD��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��
ȼ� ɩɟɪɢɨɞ� ɫ� ����� ɩɨ� ����� ɝ�� ɩRɞ� ɧɚɲɢɦ� ɧDɛɥɸɞɟɧɢɟɦ� ɧɚɯRɞɢɥɢɫɶ�
��� ɩɚɰɢɟɧɬɨɜ� ɫ� ɬɪDɜɦɚɦɢ� ɤɨɫɬɟɣ� ɫɤɭɥɨɝɥɚɡɧɢɱɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ��
ɩɪɨɯɨɞɢɜɲɢɯ� ɥɟɱɟɧɢɟ� ɜ� ȽɄȻ�ʋ� �� ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ� ɝ��Ɇɨɫɤɜɵ��ȼ�
ɢɫɫɥɟɞɨɜɚɧɢɟ� ɧɟ� ɛɵɥɢ� ɜɤɥɸɱɟɧɵ� ɩDɰɢɟɧɬɵ� ɫ� ɢɡRɥɢɪɨɜDɧɧɵɦɢ�
ɩɟɪɟɥRɦɚɦɢ�ɫɬɟɧɨɤ�ɝɥɚɡɧɢɰ��ȼɫɟ�ɩDɰɢɟɧɬɵ�ɛɵɥɢ�ɩɪɨRɩɟɪɢɪɨɜɚɧɵ�ɢ�
ɧɚɯRɞɢɥɢɫɶ�ɩɨɞ�ɧDɛɥɸɞɟɧɢɟɦ�ɨɬ���ɯ�ɧɟɞɟɥɶ�ɞɨ���ɯ�ɥɟɬ�ɩɨɫɥɟ�ɬɪɚɜɦɵ��
ȼ� ɤɚɱɟɫɬɜɟ� Rɩɟɪɚɬɢɜɧɵɯ� ɞɨɫɬɭɩɨɜ� ɩɪɢɦɟɧɹɥɢ� ɤɚɤ� ɧDɪɭɠɧɵɣ�� ɬɚɤ� ɢ�
ɬɪɚɧɫDɧɬɪɚɥɶɧɵɣ� ɩɨɞɯɨɞɵ�� ȼ� ɪɹɞɟ� ɫɥɭɱɚɟɜ� ɢɫɩɨɥɶɡɨɜDɥɢ� ɦɟɬɨɞ��
ɫRɱɟɬɚɸɳɢɣ�ɜ� ɫɟɛɟ�ɩɨɥɭɨɬɤɪɵɬɵɣ�ɢ�ɨɬɤɪɵɬɵɣ�ɫɩɨɫɨɛɵ�ɥɟɱɟɧɢɹ��ɋ�
ɰɟɥɶɸ� ɮɢɤɫɚɰɢɢ� ɩɪɢɦɟɧɹɥɢ� ɬɢɬɚɧɨɜɵɟ� ɦɢɧɢ�� ɢ� ɦɢɞɢ�ɩɥɚɫɬɢɧɵ��
ɬɢɬɚɧRɜɵɟ� ɫɟɬɱɚɬɵɟ� ɢɦɩɥɚɧɬɚɬɵ�� ɫɩɢɰɵ� Ʉɢɪɲɧɟɪɚ�� ɩɪɨɜɨɥɨɱɧɵɣ�
ɲRɜ��ɚ�ɬɚɤɠɟ�ɫɨɱɟɬɚɧɢɟ�ɜɵɲɟɨɩɢɫɚɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ��Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�
ɩɟɪɟɥRɦɟ� ɢ� ɫɦɟɳɟɧɢɢ� ɫɤɭɥɨɜɨɣ� ɤɨɫɬɢ� ɟɞɢɧɵɦ� ɛɥɨɤɨɦ� ɦɨɠɟɬ� ɛɵɬɶ�
ɩɪɟɞɩɪɢɧɹɬɚ�ɩɨɩɵɬɤɚ�ɟɟ�ɪɟɩɨɡɢɰɢɢ�ɫ�ɩɨɦRɳɶɸ�ɥɨɩDɬɤɢ�ȻɭɹɥɶɫɤRɝɨ�
ɢɥɢ�ɤɪɸɱɤɚ�Ʌɢɦɛɟɪɝɚ��Ɉɞɧɚɤɨ�ɜ�ɫɥɭɱDɹɯ��ɤɨɝɞɚ�ɤɨɫɬɧɵɟ�ɮɪDɝɦɟɧɬɵ�
ɧɟ� ɭɞɚɟɬɫɹ� ɭɞɟɪɠɚɬɶ� ɜ� ɚɧɚɬRɦɢɱɟɫɤɢɦ� ɩɪɚɜɢɥɶɧɨɦ� ɩɨɥRɠɟɧɢɢ� ɛɟɡ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɮɢɤɫDɰɢɢ�� ɬɪɟɛɭɟɬɫɹ� ɩɪɨɜɟɞɟɧɢɟ� ɨɩɟɪDɬɢɜɧɨɣ�
ɪɟɩɨɡɢɰɢɢ�ɢ�ɮɢɤɫɚɰɢɢ�ɨɬɥɨɦɤRɜ�ɫɩɢɰDɦɢ�Ʉɢɪɲɧɟɪɚ��ɩɪɨɜɨɥɨɱɧɵɦɢ�
ɲɜɚɦɢ�� ɬɢɬɚɧɨɜɵɦɢ� ɩɥDɫɬɢɧɚɦɢ�� ɇɚɢɥɭɱɲɢɟ� ɪɟɡɭɥɶɬDɬɵ� ɩɪɢ� ɷɬɨɦ�
ɞRɫɬɢɝɚɸɬɫɹ� ɜ� ɫɥɭɱɚɹɯ� ɮɢɤɫDɰɢɢ� ɫɤɭɥɨɜɨɣ� ɤɨɫɬɢ� ɦɢɧɢɩɥɚɫɬɢɧɚɦɢ�
ɜ� ɨɛɥɚɫɬɢ� ɫɤɭɥɨɚɥɶɜɟRɥɹɪɧɨɝɨ� ɝɪɟɛɧɹ�� ɧɚɪɭɠɧɨɝR� ɢ� ɧɢɠɧɟɝɨ� ɤɪDɟɜ�
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ɝɥDɡɧɢɰɵ�� ɚ� ɬɚɤ� ɠɟ� ɫɤɭɥɨɜɨɣ� ɞɭɝɟ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɢɧɢɩɥɚɫɬɢɧ� ɜ�
ɨɛɥɚɫɬɢ� ɧɚɪɭɠɧɨɝɥɚɡɧɢɱɧɨɝɨ� ɤɪɚɹ� ɦɨɠɟɬ� ɜɵɡɜDɬɶ� ɠɚɥɨɛɵ� ɧɚ� ɟɟ�
ɩɪɨɳɭɩɵɜDɧɢɟ� ɢɥɢ� ɤɨɧɬɭɪɢɪɨɜɚɧɢɟ� ɱɟɪɟɡ� ɬRɧɤɭɸ� ɤɨɠɭ�� ɂɡɛɟɠɚɬɶ�
ɷɬɨɝɨ� ɩɨɡɜɨɥɹɟɬ� ɢɫɩɨɥɶɡɨɜDɧɢɟ� ɦɢɞɢ�ɩɥɚɫɬɢɧ�� ȼ� ɫɥɭɱDɹɯ�� ɤRɝɞɚ�
ɦɧɨɝɨɨɫɤɨɥɶɱDɬɵɣ�ɯɚɪDɤɬɟɪ�ɬɪDɜɦɵ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɮɢɤɫɢɪRɜɚɬɶ�ɦɟɥɤɢɟ�
ɤɨɫɬɧɵɟ�ɨɬɥɨɦɤɢ��ɰɟɥɟɫRɨɛɪɚɡɧɨ�ɩɪɨɜɟɞɟɧɢɟ�ɪɟɩɨɡɢɰɢɢ�ɢ�ɮɢɤɫɚɰɢɢ�
ɦɧɨɝɨɨɫɤɨɥɶɱɚɬɨɝɨ� ɩɟɪɟɥɨɦD� ɫɟɬɱɚɬɵɦ� ɢɦɩɥDɧɬɚɬɨɦ�� ɩRɡɜɨɥɹɸɳɢɦ�
©ɫRɛɪɚɬɶ�ɧɚ�ɫɟɛɟª�ɜɫɟ�ɤɨɫɬɧɵɟ�Rɬɥɨɦɤɢ�ɢ�ɜɵɩRɥɧɹɸɳɢɦ�ɚɪɦɢɪɭɸɳɭɸ�
ɮɭɧɤɰɢɸ��ɉɪɢ�ɥɟɱɟɧɢɹ�ɩɟɪɟɥRɦɨɜ�ɤɨɫɬɟɣ�ɫɤɭɥɨɝɥɚɡɧɢɱɧɨɝɨ�ɤɨɦɩɥɟɤɫD�
ɜ�ɫɥɭɱɚɹɯ�ɛɟɡ�ɦɧɨɝɨɨɫɤɨɥɶɱɚɬɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢɦɟɧɟɧ�
ɦɚɥRɬɪɚɜɦɚɬɢɱɧɵɣ� ɦɟɬɨɞ� ɩɨɥɭɨɬɤɪɵɬɨɣ� ɪɟɩɨɡɢɰɢɢ� ɫɤɭɥɨɜɨɣ� ɤɨɫɬɢ�
ɫ�ɮɢɤɫDɰɢɟɣ�ɨɬɥɨɦɤɨɜ�ɫɩɢɰɚɦɢ�Ʉɢɪɲɧɟɪɚ�ɛɟɡ�ɨɛɧDɠɟɧɢɹ�ɩɟɪɟɥɨɦɚ��
ɚ�� ɫɥɟɞRɜɚɬɟɥɶɧɨ�� ɛɟɡ� ɪɢɫɤD� ɩɨɬɟɪɢ� ɤɨɫɬɧRɝɨ� ɜɟɳɟɫɬɜɚ�� ȼɵɜɨɞɵ��
ȼɫɟ� ɦɟɬɨɞɵ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɥɟɱɟɧɢɹ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɩɟɪɟɥɨɦɚɦɢ� ɤɨɫɬɟɣ�
ɫɤɭɥɨɝɥɚɡɧɢɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɧDɩɪɚɜɥɟɧɵ�ɧɚ�ɞɨɫɬɢɠɟɧɢɟ�ɨɞɧɨɣ�ɰɟɥɢ�±�
ɭɫɬɪɚɧɟɧɢɟ�ɤRɫɦɟɬɢɱɟɫɤɢɯ�ɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɧDɪɭɲɟɧɢɣ�ɭ�ɩɚɰɢɟɧɬɚ��
ɉɪɢ�ɩɪRɜɟɞɟɧɢɢ�ɨɩɟɪDɬɢɜɧɵɯ�ɜɦɟɲDɬɟɥɶɫɬɜ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜDɬɶ�
ɩɪɟɢɦɭɳɟɫɬɜɚ� ɢ� ɧɟɞɨɫɬɚɬɤɢ� ɤɚɠɞɨɝɨ� ɢɡ� ɦɟɬɨɞɨɜ�� Ʉɨɦɛɢɧɢɪɨɜɚɧɢɟ�
ɪDɡɥɢɱɧɵɯ�ɦɟɬRɞɢɤ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɧɢɜɟɥɢɪɭɟɬ�ɨɬɪɢɰDɬɟɥɶɧɵɟ�ɫɬɨɪɨɧɵ�
ɤDɠɞɨɣ�ɢɡ�ɧɢɯ��ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɞɨɫɬɢɱɶ�ɧDɢɥɭɱɲɟɝɨ�ɪɟɡɭɥɶɬDɬɚ�
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,QWURGXFWLRQ�� *URZWK� RI� WRWDO� LQMXULHV� LV� UHÀHFWHG� LQ� WKH� JURZWK� RI�
FRPELQHG� FUDQLDO� LQMXULHV�� DQG� ¿UVW� RI� DOO� LQ� WKH� FUDQLRIDFLDO� LQMXULHV��
$LP��,PSURYHPHQW�RI�WKH�PHWKRGV�RI�]\JRPDWLFR�RUELWDO�IUDFWXUHV�UHSDLU�
DQG� VXUJLFDO� RXWFRPHV��0DWHULDOV� DQG�PHWKRGV�� )URP������ WR� ������ ���
SDWLHQWV�KDG�EHHQ� WUHDWHG� LQ� WKH�+RVSLWDO�ʋ���QDPHG�DIWHU�1�,��3LURJRY��
0RVFRZ�� 3DWLHQWV� ZLWK� LVRODWHG� RUELWDO� IUDFWXUHV� ZDV� H[FOXGHG� IURP�
LQYHVWLJDWLRQ��$OO�SDWLHQWV�XQGHUZHQW� VXUJHU\�DQG�ZHUH� IROORZHG� IURP���
ZHHNV� WR���\HDUV�DIWHU� LQMXU\��5HGXFWLRQ�DQG�¿[DWLRQ�RI�ERQH� IUDJPHQWV�
ZDV�SHUIRUPHG� IURP�H[WHUQDO�DQG� WUDQVDQWUDO� VXUJLFDO�DSSURDFKHV��6RPH�
RI�WKH�SDWLHQWV�ZHUH�RSHUDWHG�RQ�E\�WKH�PHWKRG�WKDW�FRPELQHV�WKH�VHPL�
RSHQ� DQG� RSHQ� WUHDWPHQWV�� )RU� WKH� SXUSRVH� RI� ¿[DWLRQ�� WKH� WLWDQLXP�
PLQL�� DQG� PLGL�SODWHV�� WLWDQLXP� PHVK� LPSODQWV�� .LUVKQHU¶V� VSRNHV� DQG�
ZLUH� VXWXUH�ZDV�XVHG��7KH�FRPELQDWLRQ�RI� WKLV�PDWHULDOV� DOVR�ZDV�XVHG��
5HVXOWV�� ,Q� FDVH� RI� LVRODWH� ]\JRPDWLF� ERQH� IUDFWXUHV� ZLWK� WKH� VLQJOH�
ERQH�EORFN� GLVSODFHPHQW�� ZH� XVH� WKH� %X\DOVNLH¶V� VSDWXOD� RU� /LPEHUJ¶V�
KRRN�� +RZHYHU�� LQ� FRPPLQXWHG� IUDFWXUHV� RI� WKH� ]\JRPDWLF� ERQH� ZKHQ�
ERQH� IUDJPHQWV� FDQQRW� KROG� ZLWKRXW� DGGLWLRQDO� ¿[DWLRQ�� LW� LV� QHFHVVDU\�
WR� XVH� WKH� ZLUH� VXWXUHV�� PLQL�� DQG� PLGL�SODWHV�� .LUVKQHU¶V� VSRNHV�� 7KH�
EHVW� UHVXOWV� LQ� WKH� VXUJLFDO� WUHDWPHQW� RI� ]\JRPDWLFR�RUELWDO� IUDFWXUHV�
DFKLHYHG�E\�¿[LQJ� WKH�PLQLSODWHV� LQ�]\JRPDWLFRPD[LOODU\�FUHVW�� LQIHULRU�
DQG�ODWHUDO�RUELWDO�ULPV�DQG�WKH�]\JRPDWLF�DUFK��0LQLSODWHV��ORFDWHG�DW�WKH�
ODWHUDO� RUELWDO� ULP�PD\� FDXVH� FRPSODLQWV� DW� LWV� SURELQJ�� DQG� VRPHWLPHV�
SODWH�FRQWRXULQJ�IURP�WKH�WKLQ�VNLQ��8VLQJ�WKH�PLGL�SODWHV�FDQ�QHXWUDOL]H�
WKHVH�GLVDGYDQWDJHV�� ,Q�FDVHV�ZKHUH� LW� LV� LPSRVVLEOH� WR�FROOHFW� WKH�VPDOO�
ERQH�IUDJPHQWV�DQG�WR�¿[�WKHP�ZLWK�PLQL�SODWHV��LW� LV�DGYLVDEOH�WR�FDUU\�
RXW� UHGXFWLRQ� DQG� ¿[DWLRQ� FRPPLQXWHG� IUDFWXUHV� PHVK� LPSODQW�� ZKLFK�
DOORZV�WR�³FROOHFW�RQ�WKHPVHOYHV´�DOO�WKH�ERQH�IUDJPHQWV��DQG�SHUIRUPLQJ�
D�UHLQIRUFLQJ�IXQFWLRQ��)RU� WKH� WUHDWPHQW�RI�]\JRPDWLFR�RUELWDO� IUDFWXUHV�
ZLWK�GLVSODFHPHQW��ZLWKRXW�FRPPLQXWHG�FRPSRQHQW��DQG�ZLWK�GHVWUXFWLRQ�
RI� ]\JRPDWLFRPD[LOODU\� FUHVW�� WKH� .LUVKQHU¶V� VSRNHV� FDQ� EH� XVHG�� 7KLV�
SURYLGHV�WKH�ERQH�¿[DWLRQ�ZLWKRXW�H[SRVXUH�RI�WKH�IUDFWXUH��DQG�WKHUHIRUH��
ZLWKRXW� WKH� ULVN� RI� WKH� ERQH� VXEVWDQFH� ORVV�� &RQFOXVLRQ�� $OO� PHWKRGV�
RI� ]\JRPD�RUELWDO� IUDFWXUHV� VXUJLFDO� WUHDWPHQW� DLPHG� DW� DFKLHYLQJ� RQH�
JRDO� �� WKH� HOLPLQDWLRQ� RI� FRVPHWLF� DQG� IXQFWLRQDO� DEQRUPDOLWLHV� LQ� WKH�
SDWLHQW��'XULQJ�VXUJLFDO�LQWHUYHQWLRQV�QHHG�WR�FRQVLGHU�WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�RI� HDFK�PHWKRG��&RPELQLQJ�GLIIHUHQW� WHFKQLTXHV� WRJHWKHU�
HOLPLQDWHV�WKH�QHJDWLYH�VLGH�RI�HDFK�RI�WKHP��DOORZLQJ�WR�DFKLHYH�WKH�EHVW�
UHVXOWV�
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ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ɇ�Ɇ��ɏɟɥɦɢɧɫɤɚɹ��ɤ�ɦ�ɧ���ɞɨɰ��
ȼ�ɂ��Ʉɪɚɜɟɰ�
Ɋɨɫɫɢɣɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ� ɦɟɞɢɰɢɧɫɤɢɣ�
ɭɧɢɜɟɪɫɢɬɟɬ�ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ��Ɇɨɫɤɜɚ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ��Ʉɚɤ�ɦɟɝɚɩɨɥɢɫ�ɝ��Ɇɨɫɤɜɚ�ɨɛɥɚɞɚɟɬ�ɩɪɢɫɭɳɢɦ�ɷɬɨɣ�ɮɨɪɦɟ�
ɪɚɫɫɟɥɟɧɢɹ� ɥɸɞɟɣ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ�� ɫɨɰɢɚɥɶɧɵɯ��
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ�� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɢ� ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ� ɮɚɤɬɨɪɨɜ��
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�ɦɟɠɞɭ�ɫɨɛɨɣ��ɚ�ɬɚɤɠɟ�ɜɵɫɨɤɨɣ�
ɫɬɟɩɟɧɶɸ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ� ɢɯ� ɢɡɦɟɧɟɧɢɹ�� Ʉ� ɨɞɧɨɦɭ� ɢɡ� ɜɟɞɭɳɢɯ�
ɮɚɤɬɨɪɨɜ�� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɫɧɢɠɟɧɢɸ� ɡɚɳɢɬɧɵɯ� ɮɭɧɤɰɢɣ� ɨɪɝɚɧɢɡɦɚ�
ɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ�� ɨɬɧɨɫɢɬɫɹ�
ɧɚɥɢɱɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɜɪɟɞɧɨɫɬɟɣ� ɪɚɡɥɢɱɧɨɝɨ� ɯɚɪɚɤɬɟɪɚ�
�ɯɢɦɢɱɟɫɤɢɟ�� ɬɟɦɩɟɪɚɬɭɪɧɵɟ�� ɝɢɩɨɤɢɧɟɬɢɱɟɫɤɢɟ�� ɢɡɥɭɱɟɧɢɹ��
ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� ɢ� ɞɪ���� ɉɪɢ� ɷɬɨɦ� ɨɫɨɛɟɧɧɨ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ�
ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɩɚɰɢɟɧɬɚ� ɧɟɫɤɨɥɶɤɢɯ� ɜɪɟɞɧɵɯ� ɮɚɤɬɨɪɨɜ�
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɉɨɜɵɲɟɧɢɟ� ɤɚɱɟɫɬɜɚ�
ɨɤɚɡɚɧɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ� ɦɟɞɢɰɢɧɫɤɨɣ� ɩɨɦɨɳɢ� ɩɚɰɢɟɧɬɚɦ� ɫ�
ɨɞɨɧɬɨɝɟɧɧɵɦɢ�ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ�ɡɚɛɨɥɟɜɚɧɢɹɦɢ�ɱɟɥɸɫɬɧɨ�
ɥɢɰɟɜɨɣ� ɨɛɥɚɫɬɢ�� ɡɚɧɹɬɵɯ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɫɟɤɬɨɪɚɯ� ɫɬɨɥɢɱɧɨɣ�
ɷɤɨɧɨɦɢɤɢ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ�� ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ�
ɩɭɬɟɦ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɢ�ɢɡɭɱɟɧɢɹ�ɦɚɬɟɪɢɚɥɨɜ�ɢɫɬɨɪɢɣ�ɛɨɥɟɡɧɢ������
ɩɚɰɢɟɧɬɨɜ� �����ɛɨɥɶɧɵɯ�ɤɥɢɧɢɤɢ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ�ȽɄȻ�
ʋ���ɢɦ��ɇ�ɂ��ɉɢɪɨɝɨɜɚ�ɝ��Ɇɨɫɤɜɵ�ɢ�����ɛɨɥɶɧɵɯ�ɤɥɢɧɢɤɢ�ɱɟɥɸɫɬɧɨ�
ɥɢɰɟɜɨɣ�ɯɢɪɭɪɝɢɢ�Ɉɛɥɚɫɬɧɨɣ�ɤɥɢɧɢɱɟɫɤɨɣ�ɛɨɥɶɧɢɰɵ�ɝ��ɋɦɨɥɟɧɫɤɚ���
Ɋɟɡɭɥɶɬɚɬɵ�� ȼ� ɝ�� Ɇɨɫɤɜɟ� ɨɛɳɟɟ� ɱɢɫɥɨ� ɪɚɛɨɬɚɸɳɢɯ� ɛɨɥɶɧɵɯ�
ɫɨɫɬɚɜɥɹɥɨ� ������ ɤɨɧɬɢɧɝɟɧɬɚ�� ɇɚ� ɫɬɚɧɞɚɪɬɧɵɣ� ɪɚɛɨɱɢɣ� ɞɟɧɶ� ɫ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɜɪɟɦɟɧɟɦ� ɪɚɛɨɬɵ� ɧɟ� ɱɚɳɟ� ɨɞɧɨɝɨ� ɪɚɡɚ� ɜ� ɦɟɫɹɰ�
ɭɤɚɡɚɥɢ�ɜ�ɚɧɤɟɬɚɯ�ɬɨɥɶɤɨ�������ɪɚɛɨɬɚɸɳɢɯ�ɥɢɰ��ɧɟɧɨɪɦɢɪɨɜɚɧɧɵɣ�
ɪɚɛɨɱɢɣ� ɞɟɧɶ� �ɛɨɥɶɲɟ� �� ɱɚɫɨɜ�� ɢɦɟɥɢ� ������ ɩɚɰɢɟɧɬɨɜ�� ɬ�ɟ�� ɛɨɥɟɟ�
����ɨɬ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɪɚɛɨɬɚɸɳɢɯ��ȼ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�ɨɛɳɟɟ�ɱɢɫɥɨ�
ɪɚɛɨɬɚɸɳɢɯ�ɛɨɥɶɧɵɯ�ɫɨɫɬɚɜɥɹɥɨ�������ɤɨɧɬɢɧɝɟɧɬɚ��ɛɨɥɶɲɟ��ɱɟɦ�ɜ�
ɦɟɝɚɩɨɥɢɫɟ�ɧɚ�������ɪ���������ɋɬɚɧɞɚɪɬɧɵɣ�ɪɚɛɨɱɢɣ�ɞɟɧɶ�ɛɵɥ�ɭ�������
ɩɚɰɢɟɧɬɨɜ�ɝ��ɋɦɨɥɟɧɫɤɚ��ɧɚ�ɧɟɧɨɪɦɢɪɨɜɚɧɧɵɣ�ɪɚɛɨɱɢɣ�ɞɟɧɶ�ɭɤɚɡɚɥɢ�
ɬɨɥɶɤɨ�������ɢɫɫɥɟɞɭɟɦɵɯ��ɧɚ�������ɦɟɧɶɲɟ��ɱɟɦ�ɜ�Ɇɨɫɤɜɟ���������
ɛɨɥɶɧɵɯ�ȽȼɁ�ɑɅɈ�ɦɟɝɚɩɨɥɢɫɚ�ɢɫɩɵɬɵɜɚɥɢ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɜɪɟɞɧɨɫɬɟɣ�� ������ ɢɫɩɵɬɵɜɚɥɢ� ɝɢɩɨɞɢɧɚɦɢɸ��
������ɩɚɰɢɟɧɬɨɜ�ɧɚɯɨɞɢɥɢɫɶ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɩɨɫɬɨɹɧɧɨɝɨ�ɫɬɪɟɫɫɚ��
������ ±� ɜɢɛɪɚɰɢɸ�� ������ ɩɚɰɢɟɧɬɨɜ� ɝɪɭɩɩɚ� ɚɧɤɟɬɢɪɨɜɚɧɧɵɯ� ɜ�
ɫɬɚɰɢɨɧɚɪɟ� ɝ�� Ɇɨɫɤɜɵ� ɧɚɯɨɞɢɥɢɫɶ� ɩɨɞ� ɜɨɡɞɟɣɫɬɜɢɟ� ɩɨɜɵɲɟɧɧɨɣ�
ɢɥɢ� ɩɨɧɢɠɟɧɧɨɣ� ɬɟɦɩɟɪɚɬɭɪ�� ɜ� ������ ɫɥɭɱɚɟɜ� ɷɬɚ� ɝɪɭɩɩɚ� ɪɚɛɨɬɚɥɚ�
ɫ� ɯɢɦɢɱɟɫɤɢɦɢ� ɪɟɚɝɟɧɬɚɦɢ�� ɜ� ����� ±� ɫ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ� ɢɥɢ�
ɢɨɧɢɡɢɪɭɸɳɢɦ�ɢɡɥɭɱɟɧɢɹɦɢ��ȼ�ɋɦɨɥɟɧɫɤɟ�������ɩɚɰɢɟɧɬɨɜ�ɪɚɛɨɬɚɥɢ�
ɜ� ɭɫɥɨɜɢɹɯ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɜɪɟɞɧɨɫɬɟɣ�� ɱɬɨ� ɧɚ� ������ ɦɟɧɶɲɟ��
ɱɟɦ� ɜ�Ɇɨɫɤɜɟ� �ɪ�������� Ƚɢɩɨɤɢɧɟɡɢɢ� ɩɚɰɢɟɧɬɵ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɝɨ�
ɫɬɚɰɢɨɧɚɪɚ�ɜ�ɝɪɭɩɩɟ�ɫɪɚɜɧɟɧɢɹ�ɩɨɞɜɟɪɝɚɥɢɫɶ�ɪɟɠɟ�ɧɚ��������ɜɢɛɪɚɰɢɢ�
±�ɧɚ�������ɫɬɪɟɫɫɚɦ�±�ɧɚ�������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɋɪɟɞɢ�ɨɩɪɨɲɟɧɧɵɯ�
ɩɚɰɢɟɧɬɨɜ� ɨɫɧɨɜɧɨɣ� ɝɪɭɩɩɵ� ɭ� ɬɪɟɬɢ� �������� ɛɵɥɨ� ɜɵɹɜɥɟɧɨ�
ɫɨɱɟɬɚɧɢɟ� ɧɟɫɤɨɥɶɤɢɯ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ� ɜɪɟɞɧɨɫɬɟɣ�� �������
ɩɚɰɢɟɧɬɨɜ�ɦɟɝɚɩɨɥɢɫɚ�ɡɚ�ɩɟɪɢɨɞ�ɬɪɭɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɢɫɩɵɬɵɜɚɥɢ�
ɜɥɢɹɧɢɟ�ɨɞɧɨɣ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɜɪɟɞɧɨɫɬɢ��������±�ɞɜɭɯ��ɜ�������±�
ɬɪɢ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɮɚɤɬɨɪɚ��ɋɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɜɪɟɞɧɨɫɬɟɣ�ɧɚ�ɨɞɧɨɝɨ�ɩɚɰɢɟɧɬɚ�ɨɫɧɨɜɧɨɣ�ɝɪɭɩɩɵ��
ɫɬɪɚɞɚɸɳɟɝɨ� ȽȼɁ� ɑɅɈ� ɢ� ɪɚɛɨɬɚɸɳɟɝɨ� ɜ� ɭɫɥɨɜɢɹɯ�� ±� ��������� ȼ�
������ɩɚɰɢɟɧɬɨɜ�ɤɪɭɩɧɨɝɨ�ɝɨɪɨɞɚ�ɡɚ�ɩɟɪɢɨɞ�ɬɪɭɞɨɜɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�
ɢɫɩɵɬɵɜɚɥɢ� ɜɥɢɹɧɢɟ� ɨɞɧɨɣ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɜɪɟɞɧɨɫɬɢ�� ������
±� ɞɜɭɯ�� ɜ� ����� ɫɥɭɱɚɟɜ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ� ɜɨɡɞɟɣɫɬɜɨɜɚɥɢ� ɬɪɢ�
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɮɚɤɬɨɪɚ��ɋɨɱɟɬɚɧɢɟ�ɧɟɫɤɨɥɶɤɢɯ�
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɜɪɟɞɧɨɫɬɟɣ�ɜɵɹɜɥɹɥɨɫɶ�ɭ�����ɛɨɥɶɧɵɯ�ɜ�ɤɪɭɩɧɨɦ�
ɝɨɪɨɞɟ��ȼ�ɫɪɟɞɧɟɦ�ɧɚ�ɨɞɧɨɝɨ�ɩɚɰɢɟɧɬɚ�ɫ�ɮɥɟɝɦɨɧɨɣ�ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ��
ɪɚɛɨɬɚɸɳɟɝɨ�ɜ�ɭɫɥɨɜɢɹɯ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɜɪɟɞɧɨɫɬɟɣ��ɩɪɢɯɨɞɢɥɨɫɶ�
��������ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɜɪɟɞɧɨɫɬɟɣ��ȼɵɜɨɞɵ�����ɋɪɟɞɢ�ɩɚɰɢɟɧɬɨɜ�
ɫ� ɝɧɨɣɧɨ�ɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ� ɡɚɛɨɥɟɜɚɧɢɹɦɢ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɣ�
ɨɛɥɚɫɬɢ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɛɨɬɚɸɳɢɯ� ɛɨɥɶɧɵɯ� ɜ� ɤɪɭɩɧɨɦ� ɝɨɪɨɞɟ� ɛɵɥɨ�
ɧɚ������ɛɨɥɶɲɟ��ɱɟɦ�ɜ�ɦɟɝɚɩɨɥɢɫɟ��ɇɟɧɨɪɦɢɪɨɜɚɧɧɵɣ�ɪɚɛɨɱɢɣ�ɞɟɧɶ�
ɠɢɬɟɥɢ� ɝ��Ɇɨɫɤɜɵ� ɨɬɦɟɱɚɥɢ� ɧɚ� ������ɱɚɳɟ�� ɱɟɦ� ɜ� ɝ��ɋɦɨɥɟɧɫɤɟ�� ���
ȼ�ɦɟɝɚɩɨɥɢɫɟ� ɜ� ɭɫɥɨɜɢɹɯ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ�ɜɪɟɞɧɨɫɬɟɣ� ɬɪɭɞɢɥɢɫɶ�
ɧɚ� ������ ɛɨɥɶɲɟ� ɩɚɰɢɟɧɬɨɜ� ɫɬɚɰɢɨɧɚɪɚ�� ɱɟɦ� ɜ� ɤɪɭɩɧɨɦ� ɝɨɪɨɞɟ�� ���
ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɩɚɰɢɟɧɬɨɜ�ɦɟɝɚɩɨɥɢɫɚ�ɜɥɢɹɥɢ�ɮɚɤɬɨɪɵ�
ɝɢɩɨɞɢɧɚɦɢɢ�� ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ� �ɫɬɪɟɫɫ�� ɢ� ɯɢɦɢɱɟɫɤɢɟ�� ȼ� ɤɪɭɩɧɨɦ�
ɝɨɪɨɞɟ� ɧɚ� ɩɟɪɜɨɦ� ɦɟɫɬɟ� ɯɢɦɢɱɟɫɤɢɟ� ɮɚɤɬɨɪɵ�� ɡɚɬɟɦ� ɝɢɩɨɞɢɧɚɦɢɹ�
ɢ� ɬɟɦɩɟɪɚɬɭɪɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɛɨɥɶɧɨɝɨ�����ȼ� ɝ��Ɇɨɫɤɜɟ�
ɧɚ� ɨɪɝɚɧɢɡɦ� ɩɚɰɢɟɧɬɨɜ� ɱɟɥɸɫɬɧɨ�ɥɢɰɟɜɨɝɨ� ɩɪɨɮɢɥɹ� ɱɚɳɟ�� ɱɟɦ� ɜ� ɝ��
ɋɦɨɥɟɧɫɤɟ� ɞɟɣɫɬɜɨɜɚɥɢ� ɫɨɱɟɬɚɧɢɹ� ɧɟɫɤɨɥɶɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�
ɮɚɤɬɨɪɨɜ�� ɨɞɢɧ� ɮɚɤɬɨɪ� ɨɤɚɡɵɜɚɥ� ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ������ ɱɚɳɟ�� ɞɜɚ�
ɮɚɤɬɨɪɚ�±�ɧɚ������ɱɚɳɟ��ɬɪɢ�ɮɚɤɬɨɪɚ�±�ɧɚ������ɱɚɳɟ�
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,19(67,*$7,21�2)�7+(�6758&785(�2)�352)(66,21$/�
+$50)8/ 3$7,(176�:,7+�3858/(17�,1)/$00$725<�
',6($6(6�2)�7+(�0$;,//2)$&,$/�$5($
$�9��*RQFKDURYD��.�6��'RQVND\D�
6FLHQWL¿F�$GYLVRUV� ±�'0HG6FL�� 3URI�� 1�0��+HOP\QVND\D��$VVRF�� 3URI��
9�,��.UDYHWV�
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ��+RZ�PHWURSROLV�0RVFRZ�SRVVHVVHV�DQ�LQKHUHQW�IRUP�RI�KXPDQ�
VHWWOHPHQW�WRWDOLW\�RI�HFRQRPLF��VRFLDO��SV\FKRORJLFDO��HQYLURQPHQWDO�DQG�
GHPRJUDSKLF� IDFWRUV� WKDW� FKDUDFWHUL]H� WKH� LQWHUDFWLRQ� EHWZHHQ� WKHP�� DV�
ZHOO�DV�D�KLJK�GHJUHH�RI�LQWHQVLW\�RI�WKHLU�FKDQJHV��7R�RQH�RI�WKH�OHDGLQJ�
IDFWRUV�WKDW�OHDG�WR�D�GHFUHDVH�LQ�LPPXQH�IXQFWLRQ�DQG�WKH�DSSHDUDQFH�RI�
LQÀDPPDWRU\�GLVHDVHV��LV�WKH�H[LVWHQFH�RI�WKH�GLIIHUHQW�QDWXUH�RI�LQGXVWULDO�
KD]DUGV� �FKHPLFDO�� WKHUPDO�� K\SRNLQHWLF�� UDGLDWLRQ�� SV\FKRORJLFDO�� HWF����
,W� LV� SDUWLFXODUO\� DGYHUVH� LPSDFW� RQ� WKH� SDWLHQW� VHYHUDO� KDUPIXO� IDFWRUV�
IRU� D� ORQJ� WLPH�� 2EMHFWLYH�� ,PSURYH� WKH� TXDOLW\� RI� VSHFLDOL]HG� PHGLFDO�
FDUH� WR� SDWLHQWV� ZLWK� RGRQWRJHQLF� SXUXOHQW�LQÀDPPDWRU\� GLVHDVHV� RI�
WKH�PD[LOORIDFLDO� DUHD�� HPSOR\HG� LQ� YDULRXV� VHFWRUV� RI� WKH�PHWURSROLWDQ�
HFRQRP\�� 0DWHULDOV� DQG� 0HWKRGV�� 7KH� VWXG\� ZDV� FRQGXFWHG� E\�
TXHVWLRQQDLUH�DQG�VWXG\�PDWHULDOV�KLVWRULHV�RI������SDWLHQWV������SDWLHQWV�
&OLQLF�RI�0D[LOORIDFLDO�6XUJHU\�&OLQLFDO�+RVSLWDO�ʋ���3LURJRY�0RVFRZ�
DQG� ���� FOLQLF� SDWLHQWV� ZLWK� PD[LOORIDFLDO� VXUJHU\� 5HJLRQDO� FOLQLFDO�
KRVSLWDO� LQ�6PROHQVN���5HVXOWV�� ,Q�0RVFRZ�WKH�WRWDO�QXPEHU�RI�ZRUNLQJ�
SDWLHQWV� ZDV� ������ FRQWLQJHQW�� 7KH� VWDQGDUG� ZRUNLQJ� GD\� ZLWK� H[WUD�
WLPH�ZRUN�QR�PRUH� WKDQ�RQFH�D�PRQWK�VDLG� LQ� WKHLU�TXHVWLRQQDLUHV�RQO\�
������RI� HPSOR\HHV�� QRW� OLPLWDWLRQ�RI� WKH�ZRUNGD\� �PRUH� WKDQ���KRXUV�
��KDG�������RI�WKH�SDWLHQWV��LH�PRUH�WKDQ�����RI�WKH�WRWDO�ZRUNIRUFH��,Q�
WKH� FRPSDULVRQ� JURXS� WKH� WRWDO� QXPEHU� RI�ZRUNLQJ� SDWLHQWV�ZDV� ������
FRQWLQJHQW��PRUH�WKDQ�LQ�WKH�FLW\�E\�������S���������6WDQGDUG�WLPH�ZDV�
������RI�SDWLHQWV�LQ�6PROHQVN��QRW�RQ�¿[HG�ZRUNLQJ�KRXUV�LQGLFDWHG�RQO\�
������RI�WKH�VWXG\��������OHVV�WKDQ�LQ�0RVFRZ���������RI�SDWLHQWV�ZLWK�
*'� &KORH�PHWURSROLV� H[SHULHQFHG� HIIHFWV� RQ� WKH� RFFXSDWLRQDO� KD]DUGV��
������H[SHULHQFHG�SK\VLFDO�LQDFWLYLW\��������RI�SDWLHQWV�ZHUH�XQGHU�WKH�
LQÀXHQFH�RI�FRQVWDQW�VWUHVV��������±�YLEUDWLRQ��������RI�WKH�SROOHG�JURXS�
RI�SDWLHQWV�LQ�D�KRVSLWDO�LQ�0RVFRZ�ZHUH�XQGHU�WKH�LQÀXHQFH�RI�KLJK�RU�ORZ�
WHPSHUDWXUHV��������RI�WKLV�JURXS�ZRUNHG�ZLWK�FKHPLFDO�DJHQWV�������±�
ZLWK�DQ�HOHFWURPDJQHWLF�RU�LRQL]LQJ�UDGLDWLRQ��,Q�6PROHQVN��������RI�WKH�
SDWLHQWV�ZRUNHG�LQ�FRQGLWLRQV�RI�RFFXSDWLRQDO�KD]DUG��ZKLFK�LV�������OHVV�
WKDQ�LQ�0RVFRZ��S��������+\SRNLQHVLD�SDWLHQWV�PD[LOORIDFLDO�KRVSLWDO�LQ�
WKH�FRPSDULVRQ�JURXS�ZHUH�VXEMHFWHG�WR�OHVV��������YLEUDWLRQ�±�E\�������
VWUHVV� ������� UHVSHFWLYHO\��$PRQJ� WKH� UHVSRQGHQWV�� WKH� PDLQ� JURXS� LQ�
D� WKLUG� �������� VKRZHG� D� FRPELQDWLRQ� RI� VHYHUDO� RFFXSDWLRQDO� KD]DUGV��
������ RI� SDWLHQWV� PHWURSROLV� GXULQJ� WKH� SHULRG� RI� HPSOR\PHQW� ZHUH�
LQÀXHQFHG� E\� RQH� RFFXSDWLRQDO� KD]DUG�� ������±� WZR�� WR� ������±� WKUHH�
DGYHUVH�RFFXSDWLRQDO�IDFWRUV��$YHUDJH�YDOXH�RI�RFFXSDWLRQDO�H[SRVXUHV�SHU�
SDWLHQW�FRUH�JURXS�VXIIHULQJ�*'�&KORH�DQG�ZRUNLQJ�FRQGLWLRQV�±����������
,Q�������RI�SDWLHQWV�RI� D� ODUJH�FLW\� IRU� WKH�SHULRG�RI� HPSOR\PHQW�ZHUH�
LQÀXHQFHG�E\�RQH�RFFXSDWLRQDO�KD]DUG��������±�WZR�������RI�WKH�KXPDQ�
ERG\�H[SRVHG�WR�WKUHH�SURIHVVLRQDO�XQIDYRUDEOH�IDFWRU��$�FRPELQDWLRQ�RI�
VHYHUDO�RFFXSDWLRQDO�KD]DUGV�ZHUH�GHWHFWHG�LQ�����RI�SDWLHQWV�LQ�D�ODUJH�
FLW\��2Q�DYHUDJH��RQH�SDWLHQW�ZLWK�FHOOXOLWLV�PD[LOORIDFLDO�RSHUDWLQJ�XQGHU�
RFFXSDWLRQDO� H[SRVXUHV� DFFRXQWHG� IRU� �������� RFFXSDWLRQDO� KD]DUGV��
&RQFOXVLRQV�����$PRQJ�SDWLHQWV�ZLWK�SXUXOHQW��LQÀDPPDWRU\�GLVHDVHV�RI�
PD[LOORIDFLDO�SDWLHQWV�WKH�QXPEHU�RI�HPSOR\HHV�LQ�D�ODUJH�FLW\�ZDV������
PRUH� WKDQ� LQ� WKH�PHWURSROLV��1RW�QRUPDOL]HG� WLPH� UHVLGHQWV�RI�0RVFRZ�
FHOHEUDWHG�E\�������PRUH�WKDQ�LQ�6PROHQVN�����,Q�WKH�PHWURSROLWDQ�DUHD�LQ�
WHUPV�RI�RFFXSDWLRQDO�H[SRVXUHV�ZRUNHG�E\�������PRUH�KRVSLWDO�SDWLHQWV�
WKDQ�LQ�D�ELJ�FLW\����0RVW�RIWHQ�RQ�WKH�SDWLHQW�IDFWRUV�LQÀXHQFHG�PHWURSROLV�
LQDFWLYLW\��SV\FKRORJLFDO��VWUHVV��DQG�FKHPLFDO��,Q�D�ODUJH�FLW\�LQ�WKH�¿UVW�
SODFH�FKHPLFDO�IDFWRUV��SK\VLFDO�LQDFWLYLW\�DQG�WKHQ�WKH�WHPSHUDWXUH�LPSDFW�
RQ� WKH� SDWLHQW�� ��� ,Q�0RVFRZ�RQ� WKH� SDWLHQWV� ERG\�PD[LOORIDFLDO� SUR¿OH�
RIWHQ�� WKDQ� LQ� 6PROHQVN� RSHUDWHG� D� FRPELQDWLRQ� RI� VHYHUDO� IDFWRUV� RI�
SURGXFWLRQ��RQH�IDFWRU�KDG�DQ�LPSDFW�RQ�������PRUH�OLNHO\�WR�WZR�IDFWRUV�
±�E\������PRUH�OLNHO\�WKUHH�IDFWRUV�±������PRUH�

ȼɈɁɆɈɀɇɕɃ�ɉɍɌɖ�ɎȺɊɆȺɄɈɅɈȽɂɑȿɋɄɈȽɈ�
ɍɉɊȺȼɅȿɇɂə�ɈɋɌȿɈɂɇɌȿȽɊȺɐɂȿɃ�ȾȿɇɌȺɅɖɇɕɏ�
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ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�Ɇ��ȼɚɠɧɢɱɚɹ
ɍɤɪɚɢɧɫɤɚɹ� ɦɟɞɢɰɢɧɫɤɚɹ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɚɞɟɦɢɹ�� ɉɨɥɬɚɜɚ��
ɍɤɪɚɢɧɚ

ȼɜɟɞɟɧɢɟ�� ȼ� ɧɚɲɟ� ɜɪɟɦɹ� ɜɧɭɬɪɢɤɨɫɬɧɚɹ� ɢɦɩɥɚɧɬɚɰɢɹ� ɹɜɥɹɟɬɫɹ�
ɱɚɫɬɨɣ� ɩɪɨɰɟɞɭɪɨɣ� ɜ� ɨɪɬɨɩɟɞɢɢ� ɢ� ɫɬɨɦɚɬɨɥɨɝɢɢ�� ɇɚɪɭɲɟɧɢɹ�

ɨɛɦɟɧɚ� ɜɟɳɟɫɬɜ� ɜ� ɤɨɫɬɢ� ɢ� ɢɡɦɟɧɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�
ɩɨɬɟɧɰɢɚɥɶɧɨ� ɦɨɝɭɬ� ɧɟɝɚɬɢɜɧɨ� ɜɥɢɹɬɶ� ɧɚ� ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɸ��
Ⱦɨɫɬɢɠɟɧɢɟ� ɩɟɪɜɢɱɧɨɣ� ɫɬɚɛɢɥɶɧɨɫɬɢ� ɜ� ɩɨɪɢɫɬɨɣ� ɢ� ɦɹɝɤɨɣ� ɤɨɫɬɢ��
ɝɞɟ�ɞɟɧɬɚɥɶɧɵɟ�ɢɦɩɥɚɧɬɚɬɵ��Ⱦɂ��ɢɦɟɸɬ�ɛɨɥɶɲɟ�ɲɚɧɫɨɜ�ɧɚ�ɩɨɬɟɪɸ��
±� ɨɞɧɚ� ɢɡ� ɧɟɪɟɲɟɧɧɵɯ� ɩɪɨɛɥɟɦ� ɢɦɩɥɚɧɬɨɥɨɝɢɢ�� Ⱦɪɭɝɚɹ� ɩɪɨɛɥɟɦɚ�
ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ��ɱɬɨ�ɢɧɞɭɰɢɪɨɜɚɧɧɚɹ�ɩɟɪɟɝɪɭɡɤɨɣ�ɩɨɬɟɪɹ�ɤɨɫɬɧɨɣ�
ɬɤɚɧɢ� ɜɨɤɪɭɝ� Ⱦɂ� ±� ɧɟ� ɪɟɞɤɨɫɬɶ� ɭ� ɩɚɰɢɟɧɬɨɜ� ɫ� ɡɭɛɧɵɦɢ� ɩɪɨɬɟɡɚɦɢ�
ɫ� ɨɩɨɪɨɣ� ɧɚ� ɢɦɩɥɚɧɬɚɬɵ�� ɏɢɪɭɪɝɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɦɨɝɭɬ� ɛɵɬɶ�
ɩɨɥɟɡɧɵ�ɞɥɹ�ɭɫɢɥɟɧɢɹ�ɪɟɝɟɧɟɪɚɰɢɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ��ɧɨ�ɨɩɬɢɦɚɥɶɧɵɣ�
ɦɟɬɨɞ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɧɟ� ɧɚɣɞɟɧ�� Ɉɞɢɧ� ɢɡ� ɫɩɨɫɨɛɨɜ�
ɭɥɭɱɲɢɬɶ� ɩɪɨɰɟɫɫ� ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɢ� Ⱦɂ� ɫɨɫɬɨɢɬ� ɜ� ɦɨɞɢɮɢɤɚɰɢɢ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɢɦɩɥɚɧɬɚɬɨɜ�� ȼɨɡɦɨɠɧɚ� ɧɚɧɨɪɚɡɦɟɪɧɚɹ� ɦɨɞɢɮɢɤɚɰɢɹ�
ɩɨɜɟɪɯɧɨɫɬɢ� ɦɟɬɚɥɥɚɦɢ� ɢ� ɩɨɤɪɵɬɢɟ� ɢɦɩɥɚɧɬɚɬɚ� ɮɨɫɮɚɬɨɦ�
ɤɚɥɶɰɢɹ� ɢ� ɝɢɞɪɨɤɫɢɚɩɚɬɢɬɨɦ�� Ⱦɪɭɝɨɣ� ɫɩɨɫɨɛ� ±� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɟ�
ɭɩɪɚɜɥɟɧɢɟ� ɤɨɫɬɧɨ�ɢɦɩɥɚɧɬɚɰɢɨɧɧɵɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ�� ɇɚɩɪɢɦɟɪ��
ɬɨɧɤɢɣ� ɫɥɨɣ� ɮɨɫɮɚɬɚ� ɤɚɥɶɰɢɹ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɢɦɦɨɛɢɥɢɡɚɰɢɟɣ�
ɛɢɫɮɨɫɮɨɧɚɬɨɜ�±�ɷɬɨ�ɷɮɮɟɤɬɢɜɧɨɟ�ɫɪɟɞɫɬɜɨ�ɞɥɹ�ɭɫɢɥɟɧɢɹ�ɨɫɬɟɨɝɟɧɟɡɚ�
ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� Ⱦɂ�� Ⱦɚɧɧɵɟ� ɥɢɬɟɪɚɬɭɪɵ� ɫɨɨɛɳɚɸɬ�� ɱɬɨ� ɦɟɫɬɧɨɟ�
ɩɪɢɦɟɧɟɧɢɟ� ɝɨɪɦɨɧɚ� ɪɨɫɬɚ� ɭɜɟɥɢɱɢɜɚɟɬ� ɩɟɪɢɢɦɩɥɚɧɬɚɰɢɨɧɧɭɸ�
ɪɟɚɤɰɢɸ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ȼ� ɭɫɥɨɜɢɹɯ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɛɢɫɮɨɫɮɨɧɚɬɵ�
ɭɥɭɱɲɚɸɬ� ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɸ� ɢɦɩɥɚɧɬɚɬɚ� ɜ� ɱɟɥɸɫɬɧɨɣ� ɤɨɫɬɢ��
ɋɨɨɛɳɚɟɬɫɹ�� ɱɬɨ� ɧɟɤɨɬɨɪɵɟ� ɝɢɩɨɥɢɩɢɞɟɦɢɱɟɫɤɢɟ� ɩɪɟɩɚɪɚɬɵ�
�ɫɢɦɜɚɫɬɚɬɢɧ�� ɦɨɝɭɬ� ɫɬɢɦɭɥɢɪɨɜɚɬɶ� ɡɚɠɢɜɥɟɧɢɟ� ɤɨɫɬɢ� ɜɨɤɪɭɝ�
ɬɢɬɚɧɨɜɵɯ� ɢɦɩɥɚɧɬɚɬɨɜ�� ɉɚɪɚɬɢɪɟɨɢɞɧɵɣ� ɝɨɪɦɨɧ� ɨɩɢɫɵɜɚɟɬɫɹ� ɤɚɤ�
ɩɨɬɟɧɰɢɚɥɶɧɵɣ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ� ɚɝɟɧɬ� ɩɪɢ� ɩɨɬɟɪɟ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�
ɜɨɤɪɭɝ� Ⱦɂ�� ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ� ɩɟɪɟɝɪɭɡɤɨɣ�� ɋɬɪɨɧɰɢɹ� ɪɚɧɟɥɚɬ� ɬɚɤɠɟ�
ɩɪɟɞɥɚɝɚɟɬɫɹ� ɞɥɹ� ɭɩɪɚɜɥɟɧɢɹ� ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɟɦ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�
ɜɨɤɪɭɝ� ɢɦɩɥɚɧɬɚɬɚ�� Ʉɚɤ� ɜɢɞɢɦ�� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ�
Ⱦɂ� ɢ� ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɫ� ɚɧɬɢɨɫɬɟɨɩɨɪɨɡɧɵɦɢ�
ɫɜɨɣɫɬɜɚɦɢ� ɦɨɝɭɬ� ɢɦɟɬɶ� ɩɨɬɟɧɰɢɚɥɶɧɵɟ� ɜɵɝɨɞɵ� ɜ� ɨɪɬɨɩɟɞɢɱɟɫɤɨɣ�
ɢ�ɯɢɪɭɪɝɢɱɟɫɤɨɣ�ɫɬɨɦɚɬɨɥɨɝɢɢ�ɞɥɹ�ɭɥɭɱɲɟɧɢɹ�ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɢ��ɧɨ�
ɬɪɟɛɭɸɬ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ɂɡɭɱɟɧɢɟ�
ɜɥɢɹɧɢɹ� ɫɨɜɦɟɫɬɧɨɝɨ� ɜɜɟɞɟɧɢɹ� ɫɬɪɨɧɰɢɹ� ɪɚɧɟɥɚɬɚ� �6WU�� ɢ� ɮɬɨɪɢɞ�
ɧɚɬɪɢɹ� �1D)�� ɧɚ� ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɸ� Ⱦɂ�� Ɇɚɬɟɪɢɚɥɵ� ɢ� ɦɟɬɨɞɵ��
Ⱦɟɧɬɚɥɶɧɚɹ�ɢɦɩɥɚɧɬɚɰɢɹ�ɛɵɥɚ�ɫɞɟɥɚɧɚ�ɭ�ɫɚɦɨɤ�ɤɪɵɫ�ɥɢɧɢɢ�ȼɢɫɬɚɪ��
ɫɪɚɡɭ� ɩɨɫɥɟ� ɭɞɚɥɟɧɢɹ� ɧɢɠɧɟɝɨ� ɦɨɥɹɪɚ� ɩɨɞ� ɧɚɪɤɨɡɨɦ�� 6WU� ɫɚɦ� ɢɥɢ�
ɜɦɟɫɬɟ�ɫ�1D)�ɜɜɨɞɢɥɢ�ɠɢɜɨɬɧɵɦ�ɜɧɭɬɪɶ�ɜ�ɫɬɚɧɞɚɪɬɧɵɯ�ɷɮɮɟɤɬɢɜɧɵɯ�
ɞɨɡɚɯ� ɫɨ� ��ɝɨ� ɩɨ� ���ɣ� ɞɟɧɶ� ɩɨɫɥɟ� ɨɩɟɪɚɰɢɢ��ɉɨɫɥɟ� ɷɬɨɝɨ�ɠɢɜɨɬɧɵɟ�
ɛɵɥɢ�ɩɨɞɜɟɪɝɧɭɬɵ�ɷɜɬɚɧɚɡɢɢ�ɩɨɞ�ɨɛɳɟɣ�ɚɧɟɫɬɟɡɢɟɣ��Ʉɨɫɬɢ�ɧɢɠɧɟɣ�
ɱɟɥɸɫɬɢ� ɛɵɥɢ� ɢɡɨɥɢɪɨɜɚɧɵ� ɢ� ɩɨɞɜɟɪɝɧɭɬɵ� ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɦɭ�
ɢɫɫɥɟɞɨɜɚɧɢɸ��Ⱦɟɧɬɚɥɶɧɭɸ�ɢɦɩɥɚɧɬɚɰɢɸ�ɛɟɡ� ɥɟɱɟɧɢɹ� ɪɚɫɰɟɧɢɜɚɥɢ�
ɤɚɤ�ɤɨɧɬɪɨɥɶɧɭɸ�ɩɚɬɨɥɨɝɢɸ��ɂɧɬɚɤɬɧɵɟ�ɤɪɵɫɵ�ɫɥɭɠɢɥɢ�ɤɨɧɬɪɨɥɟɦ��
Ʉɚɠɞɚɹ� ɝɪɭɩɩɚ� ɫɨɞɟɪɠɚɥɚ�ɩɨ� �±��ɠɢɜɨɬɧɵɯ�� Ɋɟɡɭɥɶɬɚɬɵ��ɉɨɤɚɡɚɧɨ��
ɱɬɨ�ɭ�ɢɧɬɚɤɬɧɵɯ�ɤɪɵɫ�ɮɨɪɦɚ�ɢ�ɪɚɡɦɟɪ�ɚɥɶɜɟɨɥ�ɫɨɨɬɜɟɬɫɬɜɭɸɬ�ɤɨɪɧɹɦ�
ɡɭɛɨɜ��ɋɬɟɧɤɢ�ɚɥɶɜɟɨɥ��ɚɥɶɜɟɨɥɹɪɧɚɹ�ɤɨɫɬɶ�ɢ�ɤɨɪɬɢɤɚɥɶɧɚɹ�ɩɥɚɫɬɢɧɤɚ�
ɚɥɶɜɟɨɥɹɪɧɨɝɨ�ɨɬɪɨɫɬɤɚ�ɧɟ�ɢɡɦɟɧɟɧɵ��ɉɨɫɥɟ�ɞɟɧɬɚɥɶɧɨɣ�ɢɦɩɥɚɧɬɚɰɢɢ�
ɧɢɠɧɟɣ� ɱɟɥɸɫɬɢ� ɜ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɢɦɟɸɬɫɹ� ɜ� ɧɚɥɢɱɢɢ� Ⱦɂ� ɜ� ɥɭɧɤɟ�
ɭɞɚɥɟɧɧɨɝɨ� ɡɭɛɚ��Ʉɨɫɬɧɚɹ� ɬɤɚɧɶ� ɜɨɤɪɭɝ�ɢɦɩɥɚɧɬɚɬɚ�ɢɦɟɟɬ�ɩɪɢɡɧɚɤɢ�
ɜɨɫɩɚɥɟɧɢɹ�� ɉɨɫɥɟ� ɥɟɱɟɧɢɹ� 6WU� ɢɦɩɥɚɧɬɚɬ� ɬɨɠɟ� ɭɫɦɚɬɪɢɜɚɟɬɫɹ� ɜ�
ɚɥɶɜɟɨɥɟ� ɭɞɚɥɟɧɧɨɝɨ� ɦɨɥɹɪɚ�� ȼɨɤɪɭɝ� ɧɟɝɨ� ɩɥɨɬɧɚɹ� ɤɨɫɬɶ�� ɧɨ� ɟɫɬɶ�
ɝɢɩɟɪɬɪɨɮɢɹ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɨɬɪɨɫɬɤɚ��Ʉɨɫɬɶ� ɧɢɠɧɟɣ�
ɱɟɥɸɫɬɢ� ɩɨɫɥɟ� ɞɟɧɬɚɥɶɧɨɣ� ɢɦɩɥɚɧɬɚɰɢɢ� ɫ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ�
ɥɟɱɟɧɢɟɦ� 6WU� ɢ� 1D)� ɢɦɟɟɬ� ɚɧɚɥɨɝɢɱɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɧɨ�
ɩɥɨɬɧɨɫɬɶ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɛɨɥɶɲɟ�� ɱɟɦ� ɜ� ɩɪɟɞɵɞɭɳɟɣ� ɝɪɭɩɩɟ�� ɚ�
ɝɢɩɟɪɬɪɨɮɢɹ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɨɬɫɭɬɫɬɜɭɟɬ�� ȼɨɤɪɭɝ� Ⱦɂ� ɤɨɫɬɶ� ɢɦɟɟɬ�
ɱɟɬɤɭɸ� ɬɪɚɛɟɤɭɥɹɪɧɭɸ� ɫɬɪɭɤɬɭɪɭ�� ɉɪɢɡɧɚɤɨɜ� ɞɟɝɪɚɞɚɰɢɢ� ɢɥɢ�
ɜɨɫɩɚɥɟɧɢɹ� ɧɟɬ�� Ʉɨɪɬɢɤɚɥɶɧɚɹ� ɩɥɚɫɬɢɧɤɚ� ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɨɬɪɨɫɬɤɚ� ɜ�
ɯɨɪɨɲɟɦ� ɫɨɫɬɨɹɧɢɢ�� ȼɵɜɨɞɵ�� ȼ� ɢɬɨɝɟ�� 6WU� ɭɥɭɱɲɚɟɬ� ɪɟɩɚɪɚɬɢɜɧɵɟ�
ɩɪɨɰɟɫɫɵ� ɜ� ɦɟɫɬɟ� ɢɦɩɥɚɧɬɚɰɢɢ� ɡɭɛɨɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ��
Ⱦɨɩɨɥɧɟɧɢɟ�ɷɬɨɣ�ɬɟɪɚɩɢɢ�1D)�ɩɪɟɞɨɬɜɪɚɳɚɟɬ�ɝɢɩɟɪɬɪɨɮɢɸ�ɤɨɫɬɧɨɣ�
ɬɤɚɧɢ�� ɜɵɡɜɚɧɧɭɸ� ɩɪɟɩɚɪɚɬɨɦ� ɫɬɪɨɧɰɢɹ�� ɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɛɨɥɟɟ�
ɢɧɬɟɧɫɢɜɧɵɦ� ɫɨɡɪɟɜɚɧɢɟɦ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɜɨɤɪɭɝ� ɢɦɩɥɚɧɬɚɬɚ��
Ɂɧɚɱɢɬ�� ɤɨɦɩɨɡɢɰɢɹ� 6WU� ɫ� ɮɬɨɪɢɞɨɦ� ±� ɩɟɪɫɩɟɤɬɢɜɧɨɟ� ɫɪɟɞɫɬɜɨ� ɞɥɹ�
ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɨɫɬɟɨɢɧɬɟɝɪɚɰɢɟɣ�Ⱦɂ�

3266,%/(�:$<�)25�3+$50$&2/2*,&$/�0$1$*(0(17�
2)�'(17$/�,03/$17�266(2,17(*5$7,21
:�.��-DEHU��1�+��+DVVDQ]DGHK
6FLHQWL¿F�$GYLVRU�±�'0HG6FL��3URI��(�0��9D]KQLFKD\D
8NUDLQLDQ�0HGLFDO�6WRPDWRORJLFDO�$FDGHP\��3ROWDYD��8NUDLQH

,QWURGXFWLRQ��1RZDGD\V�HQGRVVHRXV�LPSODQWDWLRQ�LV�D�IUHTXHQW�SURFHGXUH�
LQ� RUWKRSHGLFV� DQG� GHQWLVWU\��$OWHUDWLRQV� RI� ERQH� WXUQRYHU� DQG� FKDQJHV�
LQ� LQWULQVLF� ERQH� WLVVXH� TXDOLW\� KDYH� SRWHQWLDOO\� QHJDWLYH� HIIHFWV� RQ�
RVVHRLQWHJUDWLRQ�� 7KH� DFKLHYHPHQW� RI� SULPDU\� VWDELOLW\� LQ� SRURXV� DQG�
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VRIW� ERQH�� ZKHUH� GHQWDO� LPSODQWV� ',� DUH� PRUH� OLNHO\� WR� IDLO�� LV� RQH� RI�
WKH� XQUHVROYHG� FKDOOHQJHV� RI� LPSODQW� GHQWLVWU\�� 2WKHU� SUREOHP� LV� WKDW�
WKH�RYHUORDG�LQGXFHG�ERQH� ORVV� DURXQG�',� LV�QRW�XQFRPPRQ� LQ�SDWLHQWV�
ZLWK� LPSODQW�VXSSRUWHG�GHQWXUHV��:KLOH� VXUJLFDO� UHJHQHUDWLYH� WUHDWPHQWV�
PD\� EH� XVHIXO� LQ� SURPRWLQJ� ERQH� UHJHQHUDWLRQ�� QR� RSWLPDO� PHWKRG� LV�
DYDLODEOH� WR� VROYH� WKLV� SUREOHP��2QH�ZD\� WR� LPSURYH� WKH� SURFHVV� RI�',�
RVVHRLQWHJUDWLRQ� LV� WKH� PRGL¿FDWLRQ� RI� LPSODQWV� VXUIDFH�� ,W� LV� SRVVLEOH�
QDQRVFDOH� VXUIDFH�PRGL¿FDWLRQ� RI�PHGLFDOO\� UHOHYDQW�PHWDOV� RU� LPSODQW�
VXUIDFH�FRDWLQJV�ZLWK�FDOFLXP�SKRVSKDWH�DQG�K\GUR[\DSDWLWH��2WKHU�ZD\�LV�
SKDUPDFRORJLFDO�PDQDJHPHQW�RI�ERQH�WR�LPSODQW�UHVSRQVH��)RU�H[DPSOH��
D�WKLQ�FRDWLQJ�RI�FDOFLXP�SKRVSKDWH�ZLWK�ELVSKRVSKRQDWH�LPPRELOL]DWLRQ�
LV�HIIHFWLYH�LQ�WKH�SURPRWLRQ�RI�RVWHRJHQHVLV�RQ�VXUIDFHV�RI�',��/LWHUDWXUH�
GDWD� VKRZ� WKDW� ORFDO� DGPLQLVWUDWLRQ� RI� JURZWK� KRUPRQH� HQKDQFHV�
SHUL�LPSODQW� ERQH� UHDFWLRQ�� %LVSKRVSKRQDWHV� LPSURYH� WKH� LPSODQW�
RVVHRLQWHJUDWLRQ� LQ�PD[LOODU\� ERQH� XQGHU� WKH� FRQGLWLRQV� RI� H[SHULPHQW��
,W� LV� UHSRUWHG� WKDW� VRPH� K\SROLSLGHPLF� SUHSDUDWLRQV� �VLPYDVWDWLQ�� FDQ�
VWLPXODWH�ERQH�KHDOLQJ�DURXQG�WLWDQLXP�LPSODQWV��3DUDWK\URLG�KRUPRQH�LV�
GHVFULEHG�DV�SRWHQWLDO�WKHUDSHXWLF�DSSURDFK�WR�RYHUORDG�LQGXFHG�ERQH�ORVV�
DURXQG� LPSODQW��6WURQWLXP� UDQHODWH�DOVR� LV�SURSRVHG� IRU�PDQDJHPHQW�RI�
ERQH� UHPRGHOLQJ� DURXQG� LPSODQWV��$V� \RX� FDQ� VHH�� WKH� XVH� RI�PRGL¿HG�
',� DV� ZHOO� DV� SKDUPDFRORJLFDO� DJHQWV� ZLWK� DQWL�RVWHRSRURWLF� SURSHUWLHV�
PD\�SURYLGH�SRWHQWLDO�EHQH¿WV�RI�WKHVH�PHWKRGV�LQ�RUWKRSHGLF�DQG�GHQWDO�
VXUJHU\� WR� HQKDQFH� RVVHRLQWHJUDWLRQ� DQG� QHHG� IROORZLQJ� LQYHVWLJDWLRQ��
$LP��,V�WR�VWXG\�WKH�LQÀXHQFH�RI�FR�DGPLQLVWUDWLRQ�RI�VWURQWLXP�UDQHODWH�
6WU� DQG� VRGLXP� ÀXRULGH� 1D)� RQ� WKH� RVVHRLQWHJUDWLRQ� RI� ',�� 0DWHULDOV�
DQG�PHWKRGV��'HQWDO� LPSODQWDWLRQ�ZDV� SHUIRUPHG� LQ� IHPDOH�:LVWDU� UDWV�
LPPHGLDWHO\�DIWHU�WKH�H[WUDFWLRQ�RI�ORZ�PRODU�XQGHU�WKH�JHQHUDO�DQHVWKHVLD��
6WU� DORQH� RU� WRJHWKHU� ZLWK� 1D)�ZHUH� DGPLQLVWHUHG� WR� DQLPDOV� RUDOO\� LQ�
VWDQGDUG�HIIHFWLYH�GRVHV�IURP�WKH��QG�WR���VW�GD\�DIWHU� WKH� LQWHUYHQWLRQ��
$IWHU� WKDW� WKH� DQLPDOV� ZHUH� HXWKDQL]HG� XQGHU� WKH� JHQHUDO� DQHVWKHVLD��
0DQGLEOH� ERQHV� ZHUH� LVRODWHG� DQG� XQGHUJRQH� WR� ;�UD\� LQYHVWLJDWLRQ��
'HQWDO�LPSODQWDWLRQ�ZLWKRXW�WUHDWPHQW�ZDV�HYDOXDWHG�DV�FRQWURO�SDWKRORJ\��
,QWDFW�UDWV�VHUYHG�DV�D�FRQWURO��(YHU\�JURXS�FRQWDLQHG��±��DQLPDOV��5HVXOWV��
,W�LV�VKRZQ�WKDW�LQ�LQWDFW�UDWV�VKDSH�DQG�VL]H�RI�DOYHROL�FRUUHVSRQG�WR�WKH�
URRWV� RI� WHHWK��7KH�ZDOOV� RI� DOYHROL�� DOYHRODU� ERQH�� DQG� FRUWLFDO� SODWH�RI�
WKH�DOYHRODU�SURFHVV�DUH�QRW�FKDQJHG��$IWHU�GHQWDO�LPSODQWDWLRQ�PDQGLEOH�
ERQH� LV�FKDUDFWHUL]HG�E\� WKH�SUHVHQFH�RI�',� LQ� WKH�DOYHROXV�RI�H[WUDFWHG�
WRRWK�� %RQH� WLVVXH� DURXQG� LPSODQW� KDV� VLJQV� RI� LQÀDPPDWLRQ��$IWHU� WKH�
WUHDWPHQW�E\�6WU�LPSODQW�DOVR�LV�LQ�WKH�DOYHROXV�RI�H[WUDFWHG�PRODU��7KHUH�
LV� GHQVH� VHFRQGDU\� ERQH� DURXQG� LW�� EXW� K\SHUWURSK\� RI� ERQH� WLVVXH� RI�
DOYHRODU�SURFHVV�LV�UHJLVWHUHG��0DQGLEOH�ERQH�DIWHU�WKH�GHQWDO�LPSODQWDWLRQ�
ZLWK�FRPELQHG�WUHDWPHQW�E\�6WU�DQG�1D)�KDV�VLPLODU�FKDUDFWHULVWLFV��EXW�
GHQVLW\�RI�ERQH�LV�PRUH�WKDQ�LQ�SUHYLRXV�JURXS�DQG�K\SHUWURSK\�RI�ERQH�
WLVVXH�LV�DEVHQW��$URXQG�',�ERQH�WLVVXH�KDV�FOHDU�WUDEHFXODU�VWUXFWXUH��1R�
VLJQV�RI�GHJUDGDWLRQ�RU�LQÀDPPDWLRQ��&RUWLFDO�SODWH�RI�WKH�DOYHRODU�SURFHVV�
LV� LQ� WKH�JRRG� FRQGLWLRQ��&RQFOXVLRQ��6WU� LPSURYHV� UHSDUDWLYH�SURFHVVHV�
LQ� WKH� VLWH� RI� GHQWDO� LPSODQWDWLRQ� DV� FRPSDULVRQ� WR� FRQWURO��$GGLWLRQ� RI�
1D)� WR� WKLV� WKHUDS\� SUHYHQWV� WKH� K\SHUWURSK\� RI� ERQH� WLVVXH� FDXVHG� E\�
VWURQWLXP�SUHSDUDWLRQ�DQG�LV�FKDUDFWHUL]HG�E\�PRUH� LQWHQVLYH�PDWXUDWLRQ�
RI�ERQH�DURXQG�WKH�LPSODQW��,W�PHDQV�WKDW�FRPSRVLWLRQ�RI�6WU�DQG�ÀXRULGH�
LV� SHUVSHFWLYH� IRU� SKDUPDFRORJLFDO� PDQDJHPHQW� RI� GHQWDO� LPSODQWV�
RVVHRLQWHJUDWLRQ�
�
ɄɅɂɇɂɄɈ�ȽɂɋɌɈɅɈȽɂɑȿɋɄɈȿ�ɂɋɋɅȿȾɈȼȺɇɂȿ�
ɉɈȾɊɈɋɌɄɈȼ�ɋ�ɁȺȻɈɅȿȼȺɇɂȿɆ�ɉȺɊɈȾɈɇɌȺ
Ⱥ�ȿ��Ⱥɞɟɬɛɟɤɨɜɚ
ɇɚɭɱɧɵɟ�ɪɭɤɨɜɨɞɢɬɟɥɢ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��Ɋ�ɂ��ɘɣ��ɤ�ɦ�ɧ��ɀ�ɂ��Ɋɵɫɛɚɟɜɚ�
Ʉɚɡɚɯɫɤɢɣ� ɧɚɰɢɨɧɚɥɶɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ� ɢɦ�� ɋ�Ⱦ��
Ⱥɫɮɟɧɞɢɹɪɨɜɚ��Ⱥɥɦɚɬɵ��Ʉɚɡɚɯɫɬɚɧ

ȼɜɟɞɟɧɢɟ�� ɂɡɭɱɟɧɢɟ� ɰɢɬɨɝɪɚɦɦɵ� ɞɟɫɧɟɜɨɣ� ɠɢɞɤɨɫɬɢ� ɹɜɥɹɟɬɫɹ�
ɞɨɫɬɚɬɨɱɧɨ� ɬɨɱɧɵɦ� ɢ� ɧɚɞɟɠɧɵɦ� ɫɩɨɫɨɛɨɦ� ɞɢɚɝɧɨɫɬɢɤɢ� ɢ�
ɦɨɧɢɬɨɪɢɧɝɚ� ɩɚɪɨɞɨɧɬɢɬɨɜ�� Ɉɞɧɚɤɨ� ɨɫɨɛɟɧɧɨɫɬɢ� ɰɢɬɨɝɪɚɦɦɵ�
ɞɟɫɧɟɜɨɣ� ɠɢɞɤɨɫɬɢ� ɭ� ɞɟɬɟɣ� ɪɚɡɥɢɱɧɨɝɨ� ɜɨɡɪɚɫɬɚ� ɧɟ� ɢɡɭɱɚɥɢɫɶ� ɢ�
ɢɦɟɸɬ� ɫɜɨɢ� ɨɫɨɛɟɧɧɨɫɬɢ��ɐɟɥɶ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɹ�
ɹɜɢɥɨɫɶ� ɩɪɨɜɟɞɟɧɢɟ� ɨɫɦɨɬɪɚ� ɩɨɞɪɨɫɬɤɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ��
ɜɵɹɜɥɟɧɢɟ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɤɥɢɧɢɱɟɫɤɢɯ� ɩɪɢɡɧɚɤɨɜ� ɡɚɛɨɥɟɜɚɧɢɹ�
ɩɚɪɨɞɨɧɬɚ�� ɩɪɨɜɟɞɟɧɢɟ� ɰɢɬɨɝɪɚɦɦɵ� ɷɩɢɬɟɥɢɹ� ɞɟɫɧɟɜɨɣ� ɠɢɞɤɨɫɬɢ�
ɭ� ɛɨɥɶɧɵɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɤɚɬɚɪɚɥɶɧɵɦ� ɝɢɧɝɢɜɢɬɨɦ�� Ɇɚɬɟɪɢɚɥɵ�
ɢ� ɦɟɬɨɞɵ�� ɉɪɨɜɟɞɟɧ� ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ� ɨɫɦɨɬɪ� ���� ɞɟɬɟɣ� ɲɤɨɥɵ�
ʋ� ��� ɝ�� Ⱥɥɦɚɬɵ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ�� Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢ� ɞɥɹ�
ɢɞɟɧɬɢɮɢɤɚɰɢɢ� ɷɩɢɬɟɥɢɨɰɢɬɨɜ� ɨɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨɫɥɭɠɢɥɢ�
ɦɚɡɤɢ� ɞɟɫɧɟɜɨɣ� ɠɢɞɤɨɫɬɢ� ɩɨɞɪɨɫɬɤɨɜ� ɫ� ɩɪɚɤɬɢɱɟɫɤɢ� ɡɞɨɪɨɜɵɦ�
ɩɚɪɨɞɨɧɬɨɦ� ɢ� ɛɨɥɶɧɵɯ� ɫ� ɯɪɨɧɢɱɟɫɤɢɦ� ɤɚɬɚɪɚɥɶɧɵɦ� ɝɢɧɝɢɜɢɬɨɦ� ɜ�
ɜɨɡɪɚɫɬɟ� ��� ɥɟɬ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɦɟɬɨɞɨɦ� ɨɛɫɥɟɞɨɜɚɧɢɹ� ɹɜɢɥɨɫɶ�

ɩɪɨɜɟɞɟɧɢɟ� ɨɪɬɨɩɚɧɬɨɦɨɝɪɚɦɦɵ�� Ⱦɟɫɧɟɜɭɸ� ɠɢɞɤɨɫɬɶ� ɩɨɥɭɱɚɥɢ� ɫ�
ɩɨɦɨɳɶɸ� ɫɬɟɪɢɥɶɧɵɯ� ɧɢɬɟɣ� �ɪɚɡɦɟɪɨɦ� ��î�� ɦɦ��� ɩɪɢɝɨɬɨɜɥɟɧɧɵɯ�
ɢɡ� ɦɚɪɥɢ�� ɝɨɬɨɜɢɥɢ� ɦɚɡɤɢ�ɨɬɩɟɱɚɬɤɢ�� ɜɵɫɭɲɢɜɚɥɢ�� ɮɢɤɫɢɪɨɜɚɥɢ�
ɢ� ɨɤɪɚɲɢɜɚɥɢ� ɩɨ� ɦɟɬɨɞɢɤɟ� Ɋɨɦɚɧɨɜɫɤɨɝɨ±Ƚɢɦɡɚ�� Ɉɩɢɫɚɧɚ�
ɤɥɢɧɢɱɟɫɤɚɹ� ɢ� ɝɢɫɬɨɥɨɝɢɱɟɫɤɚɹ� ɤɚɪɬɢɧɚ� ɨɛɫɥɟɞɨɜɚɧɧɵɯ� ɞɟɬɟɣ�
ɧɚɪɹɞɭ�ɫ�ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦ�ɢɫɫɥɟɞɨɜɚɧɢɟɦ�±�ɨɪɬɨɩɚɧɬɨɦɨɝɪɚɦɦɵ��
Ɋɟɡɭɥɶɬɚɬɵ��ɉɪɢ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɦ�ɨɫɦɨɬɪɟ�ɞɟɬɟɣ�ɜ�ɜɨɡɪɚɫɬɟ���±���
ɥɟɬ� ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ� ɯɪɨɧɢɱɟɫɤɢɣ� ɤɚɬɚɪɚɥɶɧɵɣ� ɝɢɧɝɢɜɢɬ� ɭ� ��� ɞɟɬɟɣ�
��������� ɥɨɤɚɥɢɡɨɜɚɧɧɚɹ� ɮɨɪɦɚ� ɩɚɪɨɞɨɧɬɢɬɚ� ±� ɭ� �� �������� ɉɪɢ�
ɞɢɚɝɧɨɫɬɢɤɟ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɤɚɬɚɪɚɥɶɧɨɝɨ� ɝɢɧɝɢɜɢɬɚ�� ɧɟɫɦɨɬɪɹ� ɧɚ�
ɤɥɢɧɢɱɟɫɤɢɟ�ɩɪɢɡɧɚɤɢ��ɝɢɫɬɨɥɨɝɢɱɟɫɤɢ�ɨɩɪɟɞɟɥɹɥɢɫɶ�ɛɨɥɟɟ�ɝɥɭɛɨɤɢɟ�
ɩɨɪɚɠɟɧɢɹ� ɩɚɪɨɞɨɧɬɚ�� ɤɨɬɨɪɵɟ� ɯɚɪɚɤɬɟɪɧɵ� ɞɥɹ� ɩɚɪɨɞɨɧɬɢɬɚ��
Ɉɬɦɟɱɚɥɨɫɶ� ɭɜɟɥɢɱɟɧɢɟ� ɱɢɫɥɚ� ɛɚɡɚɥɶɧɵɯ� ɢ� ɩɚɪɚɛɚɡɚɥɶɧɵɯ�
ɦɨɥɨɞɵɯ� ɷɩɢɬɟɥɢɨɰɢɬɨɜ�� ɱɬɨ� ɯɚɪɚɤɬɟɪɧɨ� ɞɥɹ� ɜɨɫɩɚɥɟɧɢɹ� ɢ�
ɨɬɪɚɠɚɟɬ� ɨɛɳɟɟ� ɨɦɨɥɨɠɟɧɢɟ� ɷɩɢɬɟɥɢɚɥɶɧɵɯ� ɤɥɟɬɨɤ�� ɫɜɹɡɚɧɧɨɟ�
ɫ� ɢɯ� ɭɫɢɥɟɧɧɨɣ� ɩɪɨɥɢɮɟɪɚɰɢɟɣ�� ȼ� ɦɚɡɤɚɯ� ɞɟɫɧɟɜɨɣ� ɠɢɞɤɨɫɬɢ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ� ɩɨɹɜɥɹɥɢɫɶ� ɷɩɢɬɟɥɢɨɰɢɬɵ� ɫ� ɢɧɜɚɡɢɟɣ�
ɥɟɣɤɨɰɢɬɚɦɢ�� ɂɯ� ɰɢɬɨɩɥɚɡɦɚ� ɜɤɥɸɱɚɥɚ� ɨɞɢɧ� ɢɥɢ� ɧɟɫɤɨɥɶɤɨ� ɹɞɟɪ�
ɫɟɝɦɟɧɬɨɹɞɟɪɧɵɯ�ɧɟɣɬɪɨɮɢɥɨɜ�ɢɥɢ�ɦɨɧɨɧɭɤɥɟɚɪɨɜ��ɉɨɹɜɥɟɧɢɟ�ɬɚɤɢɯ�
ɤɥɟɬɨɤ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ� ɜɵɫɨɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ�
ɩɪɨɰɟɫɫɚ� ɢ� ɚɝɪɟɫɫɢɜɧɨɫɬɢ� ɤɥɟɬɨɤ� ɢɧɮɢɥɶɬɪɚɬɚ�� ɇɚ� ɩɨɜɟɪɯɧɨɫɬɢ�
ɷɩɢɬɟɥɢɨɰɢɬɨɜ� ɜɵɹɜɥɹɸɬɫɹ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ� ɛɚɤɬɟɪɢɢ�� ɢɦɟɸɳɢɟ� ɜɢɞ�
ɩɚɥɨɱɟɤ�� ɤɨɤɤɨɜ��ɧɢɬɱɚɬɵɯ�ɢ�ɢɡɜɢɬɵɯ�ɨɪɝɚɧɢɡɦɨɜ�ɦɟɥɤɢɯ�ɪɚɡɦɟɪɨɜ��
ȼɵɜɨɞɵ�� ȼɵɫɨɤɚɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ� ɡɚɛɨɥɟɜɚɧɢɹ� ɭ� ɞɟɬɟɣ� ��±���
ɥɟɬ�� ɜ� ɢɡɭɱɟɧɧɵɯ� ɦɚɡɤɚɯ� ɞɟɫɧɟɜɨɣ� ɠɢɞɤɨɫɬɢ� ɭ� ɞɟɬɟɣ� ɫ� ɏɄȽ� ɩɨ�
ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ� ɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɜɚɥɨɫɶ� ɤɨɥɢɱɟɫɬɜɨ�
ɫɟɝɦɟɧɬɨɹɞɟɪɧɵɯ� ɧɟɣɬɪɨɮɢɥɨɜ� ɢ� ɦɨɧɨɧɭɤɥɟɚɪɨɜ�� ɱɬɨ� ɭɤɚɡɵɜɚɟɬ�
ɧɚ� ɪɚɡɜɢɬɢɟ� ɜ� ɩɚɪɨɞɨɧɬɟ� ɜɨɫɩɚɥɢɬɟɥɶɧɨ�ɞɟɫɬɪɭɤɬɢɜɧɵɯ� ɪɟɚɤɰɢɣ��
Ɋɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢ�ɨɩɪɟɞɟɥɹɥɚɫɶ�ɪɟɡɨɪɛɰɢɹ�ɦɟɠɡɭɛɧɵɯ�ɩɟɪɟɝɨɪɨɞɨɤ��
ɨɫɬɟɨɩɨɪɨɡ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ�ɧɚɱɚɥɶɧɨɣ�ɫɬɚɞɢɢ�

&/,1,&$/�+,672/2*,&$/�678',(6�7((1$*(56�:,7+�
3(5,2'217$/�',6($6(
$�(��$GHWEHNRYD
6FLHQWL¿F�$GYLVRUV�±�'0HG6FL��3URI��5�,��8L��&DQG0HG6FL�=�,��5\VEDHYD�
.D]DK� 1DWLRQDO� 0HGLFDO� 8QLYHUVLW\� QDPHG� DIWHU� 6�'�� $VIHQGL\DURY��
$OPDW\��.D]DNKVWDQ

,QWURGXFWLRQ�� 6WXG\� F\WRJUDP� JLQJLYDO� ÀXLG� LV� VXI¿FLHQW� DFFXUDWH� DQG�
UHOLDEOH�PHWKRG�RI�GLDJQRVLV�DQG�PRQLWRULQJ�RI�SHULRGRQWLWLV��+RZHYHU��WKH�
IHDWXUHV�F\WRJUDP�JLQJLYDO�ÀXLG�LQ�FKLOGUHQ�RI�GLIIHUHQW�DJHV�KDYH�QRW�EHHQ�
VWXGLHG�DQG�KDYH�WKHLU�RZQ�FKDUDFWHULVWLFV��$LP��7KH�DLP�RI�WKH�VWXG\�ZDV�
WR�FRQGXFW�LQVSHFWLRQ�RI�DGROHVFHQWV�DJHG���±���\HDUV��WR�GHWHUPLQH�WKH�
FKDUDFWHULVWLFV�RI�FOLQLFDO�VLJQV�RI�SHULRGRQWDO�GLVHDVH��JLQJLYDO�HSLWKHOLXP�
F\WRJUDP� FRQGXFWLQJ� ÀXLG� LQ� SDWLHQWV� ZLWK� FKURQLF� FDWDUUKDO� JLQJLYLWLV��
0DWHULDOV� DQG�PHWKRGV��&RQGXFWHG� D� URXWLQH� LQVSHFWLRQ�RI� ���� FKLOGUHQ�
RI�VFKRRO�ʋ����$OPDW\�DJHG���±���\HDUV��+LVWRORJLFDOO\�WR�LGHQWLI\�WKH�
REMHFW� RI� VWXG\� LV� EDVHG� RQ� HSLWKHOLDO� JLQJLYDO� ÀXLG� VPHDUV� IRU� KHDOWK\�
DGROHVFHQWV� DQG� SHULRGRQWDO� SDWLHQWV� ZLWK� FKURQLF� FDWDUUKDO� JLQJLYLWLV�
DW� DJH� ����$GGLWLRQDO� WHVWV� ZDV� KROGLQJ� RUWRSDQWRPRJUDPPD�� *LQJLYDO�
ÀXLG�ZDV� REWDLQHG� E\� XVLQJ� VWHULOH� WKUHDGV� �VL]H� ��î��PP��PDGH� IURP�
JDX]H��VPHDUV�ZHUH�SUHSDUHG��GULHG��¿[HG�DQG�VWDLQHG�ZLWK�5RPDQRZVN\±
*LHPVD� WHFKQLTXH��:H� GHVFULEH� WKH� FOLQLFDO� DQG� KLVWRORJLFDO� SLFWXUH� RI�
WKH�FKLOGUHQ�H[DPLQHG��DORQJ�ZLWK�;�UD\V�RUWRSDQWRPRJUDPPD��5HVXOWV��
:KHQ� URXWLQH� LQVSHFWLRQ�RI�FKLOGUHQ�DJHG���±���\HDUV� UHYHDOHG�FKURQLF�
FDWDUUKDO�JLQJLYLWLV�LQ����FKLOGUHQ����������ORFDOL]HG�IRUPV�RI�SHULRGRQWLWLV�
����������,Q�WKH�GLDJQRVLV�RI�FKURQLF�FDWDUUKDO�JLQJLYLWLV��GHVSLWH�FOLQLFDO�
VLJQV� RI� KLVWRORJLFDOO\� GHWHUPLQHG� GHHSHU� SHULRGRQWDO� OHVLRQV� WKDW� DUH�
FKDUDFWHULVWLF� RI� SHULRGRQWLWLV� VKRZHG� DQ� LQFUHDVH� LQ� WKH� QXPEHU� RI�
EDVDO� DQG� SDUDEDVDO� HSLWKHOLDO� FHOOV� RI� \RXQJ��ZKLFK� LV� FKDUDFWHULVWLF� RI�
LQÀDPPDWLRQ� DQG� UHÀHFWV� DQ�RYHUDOO� UHMXYHQDWLRQ�RI� HSLWKHOLDO� FHOOV� GXH�
WR� WKHLU� LQFUHDVHG� SUROLIHUDWLRQ�� ,Q� VPHDUV� JLQJLYDO� ÀXLG� FRPSDUHG� WR�
FRQWURO� LQYDVLYH� HSLWKHOLDO� FHOOV� DSSHDUHG� OHXNRF\WHV�� 7KHLU� F\WRSODVP�
LQFOXGHG�RQH�RU�PRUH�QXFOHL�VHJPHQWHG�QHXWURSKLOV�RU�PRQRQXFOHDU�FHOOV��
7KH�DSSHDUDQFH�RI�WKHVH�FHOOV�LQGLFDWHV�D�KLJK�LQÀDPPDWRU\�DFWLYLW\�DQG�
DJJUHVVLYHQHVV�FHOO�LQ¿OWUDWH��2Q�WKH�VXUIDFH�RI�HSLWKHOLDO�FHOOV�UHYHDOHG�D�
YDULHW\�RI�EDFWHULD��KDYLQJ�WKH�IRUP�RI�URGV��FRFFL��¿ODPHQWRXV�RUJDQLVPV�
DQG�FRQYROXWHG�VPDOO�VL]HV��&RQFOXVLRQ��Ⱥ�KLJK�SUHYDOHQFH�RI�WKH�GLVHDVH�
LQ� FKLOGUHQ� ��±��� \HDUV�� VWXGLHG� VPHDUV� JLQJLYDO� ÀXLG� LQ� FKLOGUHQ�ZLWK�
FKURQLF�FDWDUUKDO�JLQJLYLWLV�FRPSDUHG�WR�WKH�FRQWURO�VLJQL¿FDQWO\�LQFUHDVHG�
WKH�QXPEHU�RI�VHJPHQWHG�QHXWURSKLOV�DQG�PRQRQXFOHDU�FHOOV��LQGLFDWLQJ�WKDW�
WKH� GHYHORSPHQW� RI� LQÀDPPDWRU\� DQG� GHVWUXFWLYH� SHULRGRQWDO� UHDFWLRQV��
5DGLRORJLFDOO\�GHWHUPLQHG�UHVRUSWLRQ�LQWHUGHQWDO�VHSWD��RVWHRSRURVLV�ERQH�
LQLWLDO�VWDJHV�
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ɇȺȼɕɄɂ�ȽɂȽɂȿɇɕ�ɉɈɅɈɋɌɂ�ɊɌȺ�ɍ�ɋɌɍȾȿɇɌɈȼ�
ɆȿȾɂɄɈȼ
Ⱥ�Ⱥ��ɒɯɚɝɨɲɟɜɚ
ɇɚɭɱɧɵɣ�ɪɭɤɨɜɨɞɢɬɟɥɶ�±�ɞ�ɦ�ɧ���ɩɪɨɮ��ȿ�ȿ��Ɇɚɫɥɚɤ
ȼɨɥɝɨɝɪɚɞɫɤɢɣ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɦɟɞɢɰɢɧɫɤɢɣ� ɭɧɢɜɟɪɫɢɬɟɬ��
ȼɨɥɝɨɝɪɚɞ��Ɋɨɫɫɢɹ

ȼɜɟɞɟɧɢɟ�� Ɋɟɝɭɥɹɪɧɚɹ� ɢ� ɬɳɚɬɟɥɶɧɚɹ� ɝɢɝɢɟɧɚ� ɩɨɥɨɫɬɢ� ɪɬɚ� ɹɜɥɹɟɬɫɹ�
ɜɚɠɧɵɦ� ɦɟɬɨɞɨɦ� ɩɪɨɮɢɥɚɤɬɢɤɢ� ɨɫɧɨɜɧɵɯ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɯ�
ɡɚɛɨɥɟɜɚɧɢɣ�� ɩɨɷɬɨɦɭ� ɦɨɧɢɬɨɪɢɧɝ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɩɪɢɜɵɱɟɤ�
ɧɚɫɟɥɟɧɢɹ�±�ɚɤɬɭɚɥɶɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ�ɫɬɨɦɚɬɨɥɨɝɢɢ��
ɋɬɭɞɟɧɬɵ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɜɭɡɚ� ±� ɛɭɞɭɳɢɟ� ɜɪɚɱɢ�� ɤɨɬɨɪɵɦ� ɩɪɟɞɫɬɨɢɬ�
ɩɪɨɩɚɝɚɧɞɢɪɨɜɚɬɶ� ɫɪɟɞɢ� ɧɚɫɟɥɟɧɢɹ� ɡɞɨɪɨɜɵɟ� ɩɪɢɜɵɱɤɢ�� ɜɵɤɥɸɱɚɹ�
ɩɪɚɜɢɥɚ� ɭɯɨɞɚ� ɡɚ� ɩɨɥɨɫɬɶɸ� ɪɬɚ�� ɉɨɞɝɨɬɨɜɥɟɧɧɨɫɬɶ� ɫɬɭɞɟɧɬɨɜ� ɤ�
ɷɬɨɣ� ɪɚɛɨɬɟ� ɤɨɫɜɟɧɧɨ� ɨɬɪɚɠɚɟɬ� ɢɯ� ɧɚɜɵɤɢ� ɥɢɱɧɨɣ� ɝɢɝɢɟɧɵ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ��ɂɡɭɱɢɬɶ�ɧɚɜɵɤɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ�ɝɢɝɢɟɧɵ�ɩɨɥɨɫɬɢ�ɪɬɚ�
ɭ�ɫɬɭɞɟɧɬɨɜ�ɦɟɞɢɰɢɧɫɤɨɝɨ�ɜɭɡɚ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��ɂɫɫɥɟɞɨɜɚɧɢɟ�
ɩɪɨɜɨɞɢɥɨɫɶ� ɜ� ȼɨɥɝɨɝɪɚɞɫɤɨɦ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ� ɦɟɞɢɰɢɧɫɤɨɦ�
ɭɧɢɜɟɪɫɢɬɟɬɟ�� ȼ� ɞɨɛɪɨɜɨɥɶɧɨɦ� ɚɧɨɧɢɦɧɨɦ� ɚɧɤɟɬɢɪɨɜɚɧɢɢ� ɩɪɢɧɹɥɢ�
ɭɱɚɫɬɢɟ� ���� ɫɬɭɞɟɧɬɨɜ� ɜ� ɜɨɡɪɚɫɬɟ� ��±��� ɥɟɬ� �ɩɨ� ���� ɱɟɥɨɜɟɤ� ɫ�
ɥɟɱɟɛɧɨɝɨ�� ɩɟɞɢɚɬɪɢɱɟɫɤɨɝɨ� ɢ� ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ� ɮɚɤɭɥɶɬɟɬɨɜ���
Ⱥɜɬɨɪɫɤɚɹ�ɚɧɤɟɬɚ�ɜɤɥɸɱɚɥɚ����ɜɨɩɪɨɫɨɜ��ɨɬɜɟɬɵ�ɧɚ�ɤɨɬɨɪɵɟ�ɨɬɪɚɠɚɥɢ�
ɧɚɜɵɤɢ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ�ɝɢɝɢɟɧɵ�ɩɨɥɨɫɬɢ�ɪɬɚ�ɫɬɭɞɟɧɬɨɜ��ɉɨɥɭɱɟɧɧɵɟ�
ɞɚɧɧɵɟ� ɛɵɥɢ� ɨɛɪɚɛɨɬɚɧɵ� ɫɬɚɧɞɚɪɬɧɵɦɢ� ɦɟɬɨɞɚɦɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�
ɫɬɚɬɢɫɬɢɤɢ��Ɋɟɡɭɥɶɬɚɬɵ��Ȼɨɥɶɲɢɧɫɬɜɨ���������ɫɬɭɞɟɧɬɨɜ�ɫɨɨɛɳɢɥɢ�ɨ�
ɪɟɝɭɥɹɪɧɨɣ� ɱɢɫɬɤɟ� ɡɭɛɨɜ��Ʉɚɤ� ɩɪɚɜɢɥɨ�� ɫɬɭɞɟɧɬɵ� ɱɢɫɬɢɥɢ� ɡɭɛɵ� ɞɜɚ�
ɪɚɡɚ� ɜ� ɞɟɧɶ� ��������� ɪɟɠɟ� ±� ɬɪɢ� ɪɚɡɚ� ɜ� ɞɟɧɶ� ������� ɢɥɢ� ɨɞɢɧ� ɪɚɡ� ɜ�
ɞɟɧɶ� ���������Ɇɧɨɝɢɟ� �������� ɫɬɭɞɟɧɬɵ� ɱɢɫɬɢɥɢ� ɡɭɛɵ� ɞɨ� ɡɚɜɬɪɚɤɚ��
ɥɢɲɶ� ������ ɪɟɫɩɨɧɞɟɧɬɨɜ� ±� ɩɨɫɥɟ� ɡɚɜɬɪɚɤɚ�� ȼɟɱɟɪɧɸɸ� ɱɢɫɬɤɭ�
ɡɭɛɨɜ�ɩɪɨɜɨɞɢɥɢ�������ɫɬɭɞɟɧɬɨɜ��������ɩɨɫɥɟ�ɭɠɢɧɚ��������ɩɟɪɟɞ�
ɫɧɨɦ��� ɇɚ� ɱɢɫɬɤɭ� ɡɭɛɨɜ� ɫɬɭɞɟɧɬɵ�� ɱɚɳɟ� ɜɫɟɝɨ�� ɬɪɚɬɢɥɢ� ɜɫɟɝɨ� �±��
ɦɢɧɭɬɵ���������ɢɥɢ�ɦɟɧɶɲɟ���������Ʌɢɲɶ�������ɫɬɭɞɟɧɬɨɜ�ɭɞɟɥɹɥɢ�
ɱɢɫɬɤɟ� ɡɭɛɨɜ� �±�� ɦɢɧɭɬɵ� ɢ� ɛɨɥɟɟ�� Ɉɱɢɳɚɥɢ� ɡɭɛɵ� ɜɟɪɬɢɤɚɥɶɧɵɦɢ�
ɜɵɦɟɬɚɸɳɢɦɢ� ɞɜɢɠɟɧɢɹɦɢ� ������ ɫɬɭɞɟɧɬɨɜ�� ɤɪɭɝɨɜɵɦɢ� ±� �������
Ɇɧɨɝɢɟ� �������� ɫɬɭɞɟɧɬɵ� ɩɪɢɦɟɧɹɥɢ� ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ� ɞɜɢɠɟɧɢɹ��
ɤɨɬɨɪɵɟ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɚɛɪɚɡɢɜɧɨɦɭ� ɢɫɬɢɪɚɧɢɸ� ɬɜɟɪɞɵɯ� ɬɤɚɧɟɣ�
ɡɭɛɨɜ�ɢ�ɨɛɪɚɡɨɜɚɧɢɸ�ɤɥɢɧɨɜɢɞɧɵɯ�ɞɟɮɟɤɬɨɜ��ɋɬɭɞɟɧɬɵ��ɱɚɳɟ�ɜɫɟɝɨ��
ɩɨɥɶɡɨɜɚɥɢɫɶ� ɡɭɛɧɵɦɢ� ɳɟɬɤɚɦɢ� ɫɨ� ɳɟɬɢɧɨɣ� ɫɪɟɞɧɟɣ� ɠɟɫɬɤɨɫɬɢ�
��������� ɪɟɠɟ� ±� ɫ� ɦɹɝɤɨɣ� ɢɥɢ� ɠɟɫɬɤɨɣ� ɳɟɬɢɧɨɣ� ������ ɢ� �����
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ���Ɉɞɧɚɤɨ�������ɫɬɭɞɟɧɬɨɜ�ɧɟ�ɡɧɚɥɢ��ɤɚɤɨɣ�ɠɟɫɬɤɨɫɬɢ�
ɳɟɬɢɧɚ�ɡɭɛɧɨɣ�ɳɟɬɤɢ��ɤɨɬɨɪɨɣ�ɨɧɢ�ɩɨɥɶɡɭɸɬɫɹ��Ȼɨɥɶɲɢɧɫɬɜɨ���������
ɫɬɭɞɟɧɬɨɜ� ɩɨɤɭɩɚɥɢ� ɧɨɜɭɸ� ɡɭɛɧɭɸ� ɳɟɬɤɭ� ɤɚɠɞɵɟ� �±�� ɦɟɫɹɰɚ� ɢɥɢ�
ɱɚɳɟ�� ɨɤɨɥɨ� ɬɪɟɬɢ� �������� ɫɬɭɞɟɧɬɨɜ� ±� ɤɚɠɞɵɟ� �±�� ɦɟɫɹɰɟɜ�� �����
ɫɬɭɞɟɧɬɨɜ�±�ɨɞɢɧ�ɪɚɡ�ɜ�ɝɨɞ�ɢ�ɪɟɠɟ��Ɇɟɧɟɟ�ɩɨɥɨɜɢɧɵ���������ɫɬɭɞɟɧɬɨɜ�
ɩɨɥɶɡɨɜɚɥɢɫɶ�ɡɭɛɧɨɣ�ɩɚɫɬɨɣ��ɫɨɞɟɪɠɚɳɟɣ�ɮɬɨɪɢɞɵ��������±�ɡɭɛɧɨɣ�
ɩɚɫɬɨɣ� ɛɟɡ� ɮɬɨɪɢɞɨɜ�� ɚ� ������ ɧɟ� ɡɧɚɥɢ�� ɫɨɞɟɪɠɢɬ� ɥɢ� ɮɬɨɪɢɞɵ� ɢɯ�
ɡɭɛɧɚɹ�ɩɚɫɬɚ��ɍɱɢɬɵɜɚɹ��ɱɬɨ�ɜ�ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɜ�ȼɨɥɝɨɝɪɚɞɟ�ɨɬɦɟɱɚɟɬɫɹ�
ɧɢɡɤɚɹ�ɤɨɧɰɟɧɬɪɚɰɢɹ�ɮɬɨɪɢɞɚ��ɩɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɨɬɪɚɠɚɸɬ�ɧɢɡɤɢɣ�
ɭɪɨɜɟɧɶ� ɡɧɚɧɢɣ� ɫɬɭɞɟɧɬɨɜ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɜɭɡɚ� ɨ� ɪɨɥɢ� ɮɬɨɪɢɞɨɜ� ɜ�
ɩɪɨɮɢɥɚɤɬɢɤɟ� ɤɚɪɢɟɫɚ� ɡɭɛɨɜ�� Ɂɭɛɧɨɣ� ɳɟɬɤɢ� ɢ� ɩɚɫɬɵ� ɧɟɞɨɫɬɚɬɨɱɧɨ�
ɞɥɹ� ɯɨɪɨɲɟɣ� ɝɢɝɢɟɧɢɱɟɫɤɨɣ� ɨɱɢɫɬɤɢ� ɜɫɟɯ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɡɭɛɨɜ��
ɨɞɧɚɤɨ� ɜɫɟɝɨ� ������ ɫɬɭɞɟɧɬɨɜ� ɫɨɨɛɳɢɥɢ� ɨ� ɪɟɝɭɥɹɪɧɨɦ�ɩɪɢɦɟɧɟɧɢɢ�
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɫɪɟɞɫɬɜ� ɝɢɝɢɟɧɵ�� Ȼɨɥɶɲɢɧɫɬɜɨ� ɪɟɫɩɨɧɞɟɧɬɨɜ�
ɢɫɩɨɥɶɡɨɜɚɥɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɫɪɟɞɫɬɜɚ� ɝɢɝɢɟɧɵ� ɩɨɥɨɫɬɢ� ɪɬɚ�
ɧɟɪɟɝɭɥɹɪɧɨ� ɢɥɢ� ɢɧɨɝɞɚ� ������� ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɚ� ������
ɧɢɤɨɝɞɚ�ɢɯ�ɧɟ�ɩɪɢɦɟɧɹɥɢ��ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ��ɜ�ɤɚɱɟɫɬɜɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�
ɫɪɟɞɫɬɜɚ�ɝɢɝɢɟɧɵ�ɫɬɭɞɟɧɬɵ�ɱɚɳɟ�ɧɚɡɵɜɚɥɢ�ɡɭɛɨɱɢɫɬɤɭ�ɢ�ɠɟɜɚɬɟɥɶɧɭɸ�
ɪɟɡɢɧɤɭ� ������� ɢ� ������ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ɪɟɠɟ� ±� ɨɩɨɥɚɫɤɢɜɚɬɟɥɶ�
ɢ� ɮɥɨɫɫ� ������� ɢ� ����� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��� ȼɵɜɨɞɵ�� ��� Ɇɧɨɝɢɟ�
ɫɬɭɞɟɧɬɵ� ,,� ɤɭɪɫɚ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɜɭɡɚ� ɢɦɟɸɬ� ɧɟɞɨɫɬɚɬɨɱɧɵɟ�
ɧɚɜɵɤɢ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ� ɭɯɨɞɚ� ɡɚ� ɩɨɥɨɫɬɶɸ� ɪɬɚ�� ɱɢɫɬɹɬ� ɡɭɛɵ� ɞɨ�
ɡɚɜɬɪɚɤɚ� �������ɨɞɢɧ�ɪɚɡ�ɜ�ɞɟɧɶ� ��������� ɬɪɚɬɹɬ�ɧɚ�ɱɢɫɬɤɭ�ɧɟ�ɛɨɥɟɟ�
�±�� ɦɢɧɭɬ� ��������� ɩɪɢɦɟɧɹɸɬ� ɬɪɚɜɦɢɪɭɸɳɢɟ� ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ�
ɞɜɢɠɟɧɢɹ� ɡɭɛɧɨɣ� ɳɟɬɤɢ� ��������� ɦɟɧɹɸɬ� ɡɭɛɧɭɸ�ɳɟɬɤɭ� ɪɟɠɟ�� ɱɟɦ�
ɪɟɤɨɦɟɧɞɭɟɬɫɹ� ��������� ɧɟ� ɩɪɢɦɟɧɹɸɬ� ɮɬɨɪɢɞɧɭɸ� ɡɭɛɧɭɸ� ɩɚɫɬɭ�
���������ɪɟɞɤɨ�ɢɥɢ�ɫɨɜɫɟɦ�ɧɟ�ɢɫɩɨɥɶɡɭɸɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɫɪɟɞɫɬɜɚ�
ɝɢɝɢɟɧɵ� ��������� ���ɇɟɨɛɯɨɞɢɦɨ� ɩɨɜɵɲɟɧɢɟ� ɜɧɢɦɚɧɢɹ� ɤ� ɨɛɭɱɟɧɢɸ�
ɫɬɭɞɟɧɬɨɜ� ɦɥɚɞɲɢɯ� ɤɭɪɫɨɜ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɜɭɡɚ� ɩɪɚɜɢɥɚɦ� ɝɢɝɢɟɧɵ�
ɩɨɥɨɫɬɢ� ɪɬɚ�� ɤɚɤ� ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɦɟɬɨɞɚ� ɩɪɨɮɢɥɚɤɬɢɤɢ�
ɨɫɧɨɜɧɵɯ�ɫɬɨɦɚɬɨɥɨɝɢɱɟɫɤɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ�
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,QWURGXFWLRQ��5HJXODU�DQG�WKRURXJK�RUDO�K\JLHQH�LV�DQ�LPSRUWDQW�PHWKRG�RI�
SUHYHQWLQJ�PDMRU�GHQWDO�GLVHDVHV��WKHUHIRUH�PRQLWRULQJ�RI�K\JLHQLF�KDELWV�
RI� WKH�SRSXODWLRQ�±� WKH�DFWXDO�GLUHFWLRQ�RI�SUHYHQWLYH�GHQWLVWU\��0HGLFDO�
VFKRRO� VWXGHQWV� ±� WKH� IXWXUH� GRFWRUV� ZKR� ZLOO� SURPRWH� KHDOWK\� KDELWV�
DPRQJ�WKH�SRSXODWLRQ��VKXWWLQJ�GRZQ�WKH�UXOHV�RI�RUDO�FDUH��3UHSDUHGQHVV�
RI� VWXGHQWV� WR� WKLV� ZRUN� LQGLUHFWO\� UHÀHFW� WKHLU� SHUVRQDO� K\JLHQH��$LP��
/HDUQ� WKH� VNLOOV� RI� LQGLYLGXDO� RUDO� K\JLHQH� DPRQJ� PHGLFDO� VWXGHQWV��
0DWHULDOV�DQG�PHWKRGV��7KH�VWXG\�ZDV�FRQGXFWHG�DW�WKH�9ROJRJUDG�6WDWH�
0HGLFDO�8QLYHUVLW\��,Q�YROXQWDU\�DQRQ\PRXV�VXUYH\�LQYROYHG�����VWXGHQWV�
DJHG������\HDUV������SHRSOH�ZLWK�PHGLFDO��SHGLDWULF�DQG�GHQWDO�IDFXOWLHV���
$XWKRU¶V� TXHVWLRQQDLUH� LQFOXGHG� ��� TXHVWLRQV�� WKH� DQVZHUV� WR� ZKLFK�
UHÀHFW�WKH�VNLOOV�RI�LQGLYLGXDO�GHQWDO�K\JLHQH�VWXGHQWV��7KH�REWDLQHG�GDWD�
ZHUH�SURFHVVHG�E\�VWDQGDUG�PHWKRGV�RI�PDWKHPDWLFDO�VWDWLVWLFV��5HVXOWV��
0RVW� �������� RI� VWXGHQWV� UHSRUWHG� UHJXODU� EUXVKLQJ��7\SLFDOO\�� VWXGHQWV�
EUXVKHG� WKHLU� WHHWK� WZLFH� D� GD\� ��������� DW� OHDVW� ±� WKUHH� WLPHV� GDLO\�
�������RU�RQFH�D�GD\����������0DQ\���������VWXGHQWV�EUXVKHG�WKHLU�WHHWK�
EHIRUH� EUHDNIDVW�� RQO\� ������ RI� UHVSRQGHQWV� ±� DIWHU� EUHDNIDVW�� (YHQLQJ�
WRRWKEUXVKLQJ� SHUIRUPHG� ������RI� VWXGHQWV� ������� DIWHU� GLQQHU�� EHIRUH�
EHGWLPH���������%UXVKLQJ�\RXU�WHHWK��VWXGHQWV�PRVW�RIWHQ�VSHQG�RQO\�����
PLQXWHV� �������� RU� OHVV� ��������2QO\� ������ RI� VWXGHQWV� SDLG� EUXVKLQJ�
\RXU� WHHWK� IRU� �±�� PLQXWHV� RU� PRUH�� 3XUL¿HG� WHHWK� YHUWLFDO� VZHHSLQJ�
PRYHPHQWV�������RI�VWXGHQWV��FLUFXODU����������0DQ\���������VWXGHQWV�
XVHG�WKH�KRUL]RQWDO�PRYHPHQWV�WKDW�FRQWULEXWH�WR�DEUDVLRQ�RI�KDUG�GHQWDO�
WLVVXHV�DQG� WKH� IRUPDWLRQ�RI�ZHGJH�VKDSHG�GHIHFWV��6WXGHQWV�PRVW�RIWHQ�
XVHG� WRRWKEUXVKHV�ZLWK� EULVWOHV� RI�PHGLXP�KDUGQHVV� ��������� DW� OHDVW� ±�
ZLWK�VRIW�RU�VWLII�EULVWOHV�������DQG������UHVSHFWLYHO\���+RZHYHU��������RI�
VWXGHQWV�GLG�QRW�NQRZ�ZKDW�D�WRRWKEUXVK�EULVWOH�VWLIIQHVV��ZKLFK�WKH\�HQMR\��
0RVW���������VWXGHQWV�ZHUH�EX\LQJ�D�QHZ�WRRWKEUXVK�HYHU\��±��PRQWKV��
RU�PRUH�IUHTXHQWO\��DERXW�RQH�±�WKLUG���������VWXGHQWV�±�HYHU\�����PRQWKV��
�����RI�VWXGHQWV�±�RQFH�D�\HDU�RU� OHVV��/HVV� WKDQ�KDOI� ��������VWXGHQWV�
XVHG� D� WRRWKSDVWH� FRQWDLQLQJ� ÀXRULGH�� ������±� IUHH� ÀXRULGH� WRRWKSDVWH��
DQG�������GR�QRW�NQRZ�ZKHWKHU�WKH\�ÀXRULGH�WRRWKSDVWH��*LYHQ�WKDW�WKH�
GULQNLQJ�ZDWHU�LQ�9ROJRJUDG�WKHUH�LV�D�ORZ�FRQFHQWUDWLRQ�RI�ÀXRULGH��WKH�
GDWD�UHÀHFW�WKH�ORZ�OHYHO�RI�NQRZOHGJH�RI�PHGLFDO�VWXGHQWV�DERXW�WKH�UROH�
RI�ÀXRULGH� LQ� WKH�SUHYHQWLRQ�RI�GHQWDO�FDULHV��7RRWKEUXVK�DQG�WRRWKSDVWH�
LV�QRW�HQRXJK�IRU�JRRG�K\JLHQLF�FOHDQLQJ�RI�DOO�VXUIDFHV�RI�WKH�WHHWK��EXW�
MXVW�������RI� VWXGHQWV� UHSRUWHG� UHJXODU�XVH�RI� DGGLWLRQDO�K\JLHQH��0RVW�
UHVSRQGHQWV� XVHG� PRUH� RUDO� K\JLHQH� UHJXODUO\� RU� RFFDVLRQDOO\� �������
DQG� ������� UHVSHFWLYHO\��� DQG� ������ KDG� QRW� XVHG� WKHP��$W� WKH� VDPH�
WLPH��DV�DQ�DGGLWLRQDO�K\JLHQH�VWXGHQWV�RIWHQ�FDOOHG�D�WRRWKSLFN�DQG�JXP�
������� DQG� ������� UHVSHFWLYHO\��� DW� OHDVW� ±� ULQVH� DQG� ÀRVV� ������� DQG�
������UHVSHFWLYHO\���&RQFOXVLRQ�����0DQ\�,,�\HDU�VWXGHQWV�RI�WKH�PHGLFDO�
VFKRRO� KDYH� LQDGHTXDWH� VNLOOV� RI� LQGLYLGXDO� RUDO� FDUH�� EUXVK� \RXU� WHHWK�
EHIRUH� EUHDNIDVW� ������� RQFH� D� GD\� ��������� VSHQGLQJ� RQ� FOHDQLQJ� QR�
PRUH�WKDQ��±��PLQXWHV����������XVHG�WUDXPDWLF�KRUL]RQWDO�PRYHPHQW�RI�
WKH� WRRWKEUXVK����������FKDQJH�WKHLU� WRRWKEUXVK� OHVV� WKDQ�UHFRPPHQGHG�
���������GR�QRW�DSSO\�D�ÀXRULGH� WRRWKSDVWH� �������� UDUHO\�RU�QHYHU�XVH�
H[WUD�K\JLHQH�������������1HHG�JUHDWHU�DWWHQWLRQ�WR�WUDLQLQJ�MXQLRU�VWXGHQWV�
RI�WKH�PHGLFDO�VFKRRO�UXOHV�RI�RUDO�K\JLHQH�DV�WKH�PRVW�HIIHFWLYH�PHDQV�RI�
SUHYHQWLQJ�PDMRU�GHQWDO�GLVHDVHV�
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ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ȼɟɞɭɳɭɸ� ɪɨɥɶ� ɜ� ɷɬɨɦ� ɩɪɨɰɟɫɫɟ� ɩɪɢ� ɪɟɜɦɚɬɨɢɞɧɨɦ�
ɚɪɬɪɢɬɟ�ɢɝɪɚɟɬ�ɎɇɈ�Į��ɤɨɬɨɪɵɣ�ɜ�ɫɜɨɸ�ɨɱɟɪɟɞɶ�ɫɬɢɦɭɥɢɪɭɟɬ�ɫɢɧɬɟɡ�
ɢɧɬɟɪɥɟɣɤɢɧɚ� �� �ɂɅ����� ɂɅ���� ɨɧɢ� ɬɚɤɠɟ� ɤɚɤ� ɎɇɈ�Į� ɭɜɟɥɢɱɢɜɚɸɬ�
ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɨɫɬɟɨɤɥɚɫɬɨɜ��ɫɢɧɬɟɡ�ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡ�
ɢ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɭɱɚɫɬɜɭɸɬ�ɜ�ɪɚɡɪɭɲɟɧɢɢ�ɤɨɫɬɧɨɣ�ɬɤɚɧɢ��ɉɨɫɤɨɥɶɤɭ�
ɞɟɫɬɪɭɤɰɢɹ� ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɨɬɪɨɫɬɤɚ� ±� ɨɫɧɨɜɧɨɟ� ɡɜɟɧɨ� ɩɚɬɨɝɟɧɟɡɚ�
ɏȽɉ�� ɢɡɭɱɟɧɢɟ� ɭɪɨɜɧɹ� ɰɢɬɨɤɢɧɨɜ�� ɫɩɨɫɨɛɧɵɯ� ɢɧɢɰɢɢɪɨɜɚɬɶ�
ɭɛɵɥɶ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ�� ɹɜɥɹɟɬɫɹ� ɚɤɬɭɚɥɶɧɵɦ� ɞɥɹ� ɩɨɧɢɦɚɧɢɹ�
ɩɚɬɨɝɟɧɟɡɚ� ɏȽɉ� ɢ� ɩɪɢɦɟɧɟɧɢɹ� ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ� ɬɟɪɚɩɢɢ�� ɐɟɥɶ�
ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɉɩɪɟɞɟɥɢɬɶ� ɜ� ɫɪɚɜɧɢɬɟɥɶɧɨɦ� ɚɫɩɟɤɬɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ�ɰɢɬɨɤɢɧɨɜ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɢ�ɪɨɬɨɜɨɣ�ɠɢɞɤɨɫɬɢ�
ɛɨɥɶɧɵɯ�ɏȽɉ�ɞɥɹ�ɞɚɥɶɧɟɣɲɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�
ɜ�ɤɨɦɩɥɟɤɫɧɨɣ�ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ�ɬɟɪɚɩɢɢ��Ɇɚɬɟɪɢɚɥɵ�ɢ�ɦɟɬɨɞɵ��Ⱦɥɹ�
ɜɵɩɨɥɧɟɧɢɹ� ɩɨɫɬɚɜɥɟɧɧɨɣ�ɰɟɥɢ� ɨɛɫɥɟɞɨɜɚɥɢ� ��� ɛɨɥɶɧɵɯ� ɫ�ɏȽɉ�ɢɡ�
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ɧɢɯ����ɦɭɠɱɢɧ�����ɠɟɧɳɢɧ�ɢ����ɞɨɛɪɨɜɨɥɶɰɟɜ��ɐɢɬɨɤɢɧɵ�ɂɅ����ɂɅ�
��� ɂɅ���� ɎɇɈ�Į� ɨɩɪɟɞɟɥɹɥɢ� ɦɟɬɨɞɨɦ� ɢɦɦɭɧɨɮɟɪɦɟɧɬɧɨɝɨ� ɚɧɚɥɢɡɚ�
ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ�ɢ�ɪɨɬɨɜɨɣ�ɠɢɞɤɨɫɬɢ��ɩɨɥɭɱɟɧɧɨɣ�ɧɚɬɨɳɚɤ�ɜ�ɬɟɱɟɧɢɟ�
ɞɟɫɹɬɢ�ɦɢɧɭɬ��Ɋɟɡɭɥɶɬɚɬɵ��Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɨɤɚɡɚɥ��
ɱɬɨ� ɭɪɨɜɧɢ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɜ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ�
ɞɨɛɪɨɜɨɥɶɰɟɜ�ɫɭɳɟɫɬɜɟɧɧɨ�ɜɵɲɟ��ɱɟɦ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��ɉɨ�ɜɢɞɢɦɨɦɭ��
ɷɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɜɵɫɨɤɨɣ� ɦɢɤɪɨɛɢɡɚɰɢɟɣ� ɬɤɚɧɟɣ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ��
Ɉɫɨɛɟɧɧɨ� ɷɬɨ� ɫɩɪɚɜɟɞɥɢɜɨ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɂɅ���� ɡɧɚɱɟɧɢɹ�ɤɨɬɨɪɨɝɨ�ɜ�
ɪɨɬɨɜɨɣ�ɠɢɞɤɨɫɬɢ�ɩɨɱɬɢ�ɜ����ɪɚɡ�ɜɵɲɟ��ɱɟɦ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��ɢɡ�ɱɟɬɵɪɟɯ�
ɢɡɭɱɚɟɦɵɯ� ɰɢɬɨɤɢɧɨɜ� ɬɨɥɶɤɨ� ɌɇɎ�Į� ɛɵɥ� ɜ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ�
ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɧɢɠɟ�� ɱɟɦ� ɜ� ɩɥɚɡɦɟ� ɤɪɨɜɢ�� ȼ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ�
ɛɨɥɶɧɵɯ� ɫ� ɏȽɉ� ɞɨ� ɩɪɨɜɟɞɟɧɢɹ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɪɚɩɢɢ� ɭɪɨɜɟɧɶ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɞɨɫɬɨɜɟɪɧɨ� ɨɬɥɢɱɚɥɫɹ� ɨɬ� ɡɧɚɱɟɧɢɣ��
ɩɨɥɭɱɟɧɧɵɯ� ɜ� ɪɨɬɨɜɨɣ�ɠɢɞɤɨɫɬɢ� ɞɨɛɪɨɜɨɥɶɰɟɜ��ɂɅ��� ɛɵɥ� ɜ� ��� ɪɚɡ�
ɦɟɧɶɲɟ��ɌɇɎ�Į��ɂɅ���ɡɧɚɱɢɬɟɥɶɧɨ�ɜɵɲɟ��ɱɟɦ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��ɉɨɫɥɟ�
ɩɪɨɜɟɞɟɧɢɹ� ɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɥɟɱɟɧɢɹ� ɩɪɨɢɡɨɲɥɨ� ɧɟɞɨɫɬɨɜɟɪɧɨɟ�
ɫɧɢɠɟɧɢɟ� ɭɪɨɜɧɹ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ�� ɉɨɫɤɨɥɶɤɭ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɰɢɬɨɤɢɧɵ� ɜɵɪɚɛɚɬɵɜɚɸɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ�
ɦɨɧɨɰɢɬɚɦɢ� ɢ� ɧɟɣɬɪɨɮɢɥɚɦɢ�� ɚ� ɢɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɚɤɬɢɜɧɨɫɬɶ�
ɡɚɜɢɫɢɬ� ɨɬ� ɪɟɝɭɥɹɬɨɪɧɵɯ� ɥɢɦɮɨɰɢɬɨɜ�� ɦɵ� ɪɟɲɢɥɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ�
ɜ� ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ� ɢɦɦɭɧɨɦɨɞɭɥɹɬɨɪ� ɩɨɥɢɨɤɫɢɞɨɧɢɣ�� ɉɨɫɥɟ�
ɩɪɨɜɟɞɟɧɢɹ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɥɟɱɟɧɢɹ�ɩɪɨɢɡɨɲɥɨ�ɞɨɫɬɨɜɟɪɧɨɟ�ɫɧɢɠɟɧɢɟ�
ɂɅ���� ɌɇɎ�Į�� ɉɨ� ɥɢɬɟɪɚɬɭɪɧɵɦ� ɞɚɧɧɵɦ�� ɷɬɢ� ɰɢɬɨɤɢɧɵ� ɹɜɥɹɸɬɫɹ�
ɧɚɢɛɨɥɟɟ� ɡɧɚɱɢɦɵɦɢ� ɜ� ɚɤɬɢɜɚɰɢɢ� ɨɫɬɟɨɤɥɚɫɬɨɜ�� ɭɱɚɫɬɜɭɸɳɢɯ�
ɜ� ɪɟɡɨɪɛɰɢɢ� ɚɥɶɜɟɨɥɹɪɧɨɝɨ� ɨɬɪɨɫɬɤɚ�� ȼ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɛɨɥɶɧɵɯ�
ɏȽɉ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɛɵɥɚ� ɜɵɲɟ��
ɱɟɦ� ɭ� ɞɨɛɪɨɜɨɥɶɰɟɜ� ɫ� ɢɧɬɚɤɬɧɵɦ� ɩɚɪɨɞɨɧɬɨɦ�� ɉɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ�
ɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɢ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɥɟɱɟɧɢɹ� ɞɢɧɚɦɢɤɚ� ɜ� ɩɥɚɡɦɟ�
ɤɪɨɜɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɦɟɧɟɟ� ɜɵɪɚɠɟɧɚ�� ɱɟɦ� ɜ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ�
ɤɚɤ� ɩɪɢ� ɬɪɚɞɢɰɢɨɧɧɨɦ�� ɬɚɤ� ɢ� ɤɨɦɩɥɟɤɫɧɨɦ� ɥɟɱɟɧɢɢ�� ȼɵɜɨɞɵ�� ���
Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɜ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ�
ɢ� ɩɥɚɡɦɟ� ɤɪɨɜɢ� ɭ� ɛɨɥɶɧɵɯ� ɏȽɉ� ɡɧɚɱɢɬɟɥɶɧɨ� ɛɨɥɟɟ� ɜɚɪɢɚɛɟɥɶɧɚ��
ɱɟɦ� ɭ� ɞɨɛɪɨɜɨɥɶɰɟɜ� ɫ� ɢɧɬɚɤɬɧɵɦ� ɩɚɪɨɞɨɧɬɨɦ�� ��� Ʉɨɧɰɟɧɬɪɚɰɢɹ�
ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɯ� ɰɢɬɨɤɢɧɨɜ� ɜ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ� ɞɨɛɪɨɜɨɥɶɰɟɜ�
ɞɨɫɬɨɜɟɪɧɨ�ɜɵɲɟ��ɱɟɦ�ɜ�ɩɥɚɡɦɟ�ɤɪɨɜɢ��ɱɬɨ�ɩɨ�ɜɢɞɢɦɨɦɭ�ɨɛɴɹɫɧɹɟɬɫɹ�
ɜɵɫɨɤɨɣ� ɦɢɤɪɨɛɢɡɚɰɢɟɣ� ɬɤɚɧɟɣ� ɪɨɬɨɜɨɣ� ɩɨɥɨɫɬɢ�� ��� ɉɪɢɦɟɧɟɧɢɟ�
ɤɨɦɩɥɟɤɫɧɨɝɨ�ɥɟɱɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɟɟ�ɫɧɢɠɚɟɬ�ɭɪɨɜɟɧɶ�ɂɅ���ɢ�ɌɇɎ�Į�
ɜ� ɪɨɬɨɜɨɣ� ɠɢɞɤɨɫɬɢ� ɛɨɥɶɧɵɯ� ɏȽɉ�� ɱɬɨ� ɢɦɟɟɬ� ɜɚɠɧɨɟ� ɡɧɚɱɟɧɢɟ�
ɞɥɹ� ɤɨɫɬɧɨɣ� ɬɤɚɧɢ� ɩɚɪɨɞɨɧɬɚ�� ɩɨɫɤɨɥɶɤɭ� ɷɬɢ� ɰɢɬɨɤɢɧɵ� ɫɩɨɫɨɛɧɵ�
ɡɧɚɱɢɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɜɚɬɶ�ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɨɫɬɟɨɤɥɚɫɬɨɜ�

7+(�52/(�2)�,1)/$00$725<�&<72.,1(6�,1�
7+(�3$7+2*(1(6,6�2)�&+521,&�*(1(5$/,=('�
3(5,2'217,7,6
5�5��$JDHY
6FLHQWL¿F�$GYLVRU�±�&DQG0HG6FL��3URI��7�,��6DVKNLQD
3LURJRY�5XVVLDQ�1DWLRQDO�5HVHDUFK�0HGLFDO�8QLYHUVLW\��0RVFRZ��5XVVLD

,QWURGXFWLRQ�� 7KH� OLWHUDWXUH� VWURQJO\� VXJJHVWV� WKDW� LQÀDPPDWLRQ� LQ� WKH�
SHULRGRQWDO� WLVVXHV� OHDG� WR� ERQH� GHVWUXFWLRQ�� 7KH� OHDGLQJ� UROH� LQ� WKLV�
SURFHVV� LQ� UKHXPDWRLG� DUWKULWLV�� 71)�Į�� ZKLFK� LQ� WXUQ� VWLPXODWHV� WKH�
V\QWKHVLV�RI�,/����,/����WKH\�DUH�DV�71)�Į�LQFUHDVHG�IXQFWLRQDO�DFWLYLW\�RI�
RVWHRFODVWV��WKH�V\QWKHVLV�RI�PHWDOORSURWHLQDVH��DQG�WKXV�SDUWLFLSDWH�LQ�WKH�
GHVWUXFWLRQ�RI�ERQH�WLVVXH��6LQFH�WKH�GHVWUXFWLRQ�RI�WKH�DOYHRODU�ERQH�PDLQ�
OLQN� LQ� WKH�SDWKRJHQHVLV�RI�&*3�VWXG\�RI�F\WRNLQHV�FDSDEOH�RI� LQLWLDWLQJ�
ERQH�GHFOLQH� LV� UHOHYDQW�IRU�XQGHUVWDQGLQJ� WKH�SDWKRJHQHVLV�RI�&*3�DQG�
DSSOLFDWLRQ� RI� SDWKRJHQHWLF� WKHUDS\�� $LP�� 'HWHUPLQH� WKH� FRPSDUDWLYH�
DVSHFW� FRQFHQWUDWLRQV� RI� SURLQÀDPPDWRU\� F\WRNLQHV� LQ� SODVPD� DQG� RUDO�
ÀXLG�RI�SDWLHQWV�&*3�IRU�IXUWKHU�XVH�RI�WKH�GDWD�LQ�WKH�FRPSOH[�SDWKRJHQHWLF�
WKHUDS\��0DWHULDOV�DQG�PHWKRGV��7R�PHHW�WKH�JRDO�RI����SDWLHQWV�H[DPLQHG�
ZLWK�&*3�RI�WKHP����PHQ�����ZRPHQ�DQG����YROXQWHHUV��&\WRNLQHV�,/�
���,/����,/����71)�Į�ZHUH�GHWHUPLQHG�E\�(/,6$�LQ�VHUXP�DQG�RUDO�ÀXLG�
REWDLQHG�IDVWLQJ�IRU�WHQ�PLQXWHV��5HVXOWV��$QDO\VLV�RI�WKH�UHVXOWV�VKRZHG�
WKDW� WKH� OHYHOV� RI� SURLQÀDPPDWRU\� F\WRNLQHV� LQ� VDOLYD� RI� YROXQWHHUV�
LV� VLJQL¿FDQWO\� KLJKHU� WKDQ� LQ� SODVPD�� $SSDUHQWO\� WKLV� LV� GXH� WR� KLJK�
PLNUREL]DW�RUDO�WLVVXHV��7KLV�LV�HVSHFLDOO\�WUXH�IRU�WKH�YDOXHV�RI�,/���LQ�WKH�
RUDO�ÀXLG�ZKLFK�LV�DOPRVW����WLPHV�KLJKHU�WKDQ�WKH�EORRG�SODVPD�RI�WKH�IRXU�
F\WRNLQHV� LQYHVWLJDWHG�RQO\�71)�Į�ZDV�VLJQL¿FDQWO\� ORZHU� WKDQ� WKH�RUDO�
ÀXLG�WKDQ�LQ�EORRG�SODVPD��,Q�SDWLHQWV�ZLWK�RUDO�ÀXLG�&*3�WR�FRQYHQWLRQDO�
WKHUDS\� RI� SUR�LQÀDPPDWRU\� F\WRNLQHV� ZDV� VLJQL¿FDQWO\� GLIIHUHQW� IURP�
WKH� YDOXHV� REWDLQHG� LQ� WKH� YROXQWHHUV� RUDO� ÀXLG� ,/���ZDV� ��� WLPHV� OHVV��
71)�Į��,/���DUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�SODVPD��$IWHU�WKH�WUDGLWLRQDO�
WUHDWPHQW� ZDV� QRQ�VLJQL¿FDQW� GHFUHDVH� RI� SURLQÀDPPDWRU\� F\WRNLQHV��
6LQFH�WKH�SUR�LQÀDPPDWRU\�F\WRNLQHV�DUH�SURGXFHG�PDLQO\�E\�PRQRF\WHV�
DQG�QHXWURSKLOV��DQG� WKHLU�DFWLYLW\� LV�GHSHQGHQW�RQ� IXQFWLRQDO� UHJXODWRU\�

O\PSKRF\WHV�� :H� GHFLGHG� WR� XVH� LQ� FRPSOH[� WUHDWPHQW� SROLRNVLGRQ\�
LPPXQRPRGXODWRU�� )ROORZLQJ� D� FRPSUHKHQVLYH� WUHDWPHQW� VLJQL¿FDQWO\�
GHFUHDVHG�,/����71)�Į��$FFRUGLQJ�WR�WKH�OLWHUDWXUH��WKHVH�F\WRNLQHV�DUH�WKH�
PRVW�LPSRUWDQW�LQ�WKH�DFWLYDWLRQ�RI�RVWHRFODVWV�LQYROYHG�LQ�DOYHRODU�ERQH�
UHVRUSWLRQ�� ,Q� SDWLHQWV�ZLWK� SODVPD� OHYHOV� RI� SURLQÀDPPDWRU\� F\WRNLQHV�
&*3� FRQFHQWUDWLRQ� ZDV� KLJKHU� WKDQ� ZLWK� LQWDFW� SHULRGRQWDO� YROXQWHHUV��
$IWHU� WKH� WUDGLWLRQDO� DQG� FRPSUHKHQVLYH� WUHDWPHQW� RI� WKH� G\QDPLFV� RI�
SODVPD�LV�PXFK�OHVV�SURQRXQFHG�WKDQ�LQ�WKH�RUDO�ÀXLG�DV�WKH�WUDGLWLRQDO�DQG�
FRPSOH[�WUHDWPHQW��&RQFOXVLRQ�����7KH�FRQFHQWUDWLRQ�RI�SURLQÀDPPDWRU\�
F\WRNLQHV� LQ� RUDO� ÀXLG� DQG� SODVPD� LQ� SDWLHQWV� ZLWK� &*3�� PXFK� PRUH�
YDULDEOH�WKDQ�LQ�YROXQWHHUV�ZLWK�LQWDFW�SHULRGRQWLXP�����7KH�FRQFHQWUDWLRQ�
RI�SURLQÀDPPDWRU\�F\WRNLQHV�LQ�VDOLYD�RI�YROXQWHHUV�LV�VLJQL¿FDQWO\�KLJKHU�
WKDQ� LQ� EORRG� SODVPD�� ZKLFK� LV� DSSDUHQWO\� GXH� WR� WKH� KLJK� RUDO� WLVVXHV�
PLNUREL]DW�� ���$Q� LQWHJUDWHG� WUHDWPHQW� HIIHFWLYHO\� UHGXFHV� WKH� OHYHO� RI�
,/��� DQG�71)�Į� LQ� SDWLHQWV�ZLWK� RUDO� ÀXLG�&*3��ZKLFK� LV� HVVHQWLDO� IRU�
SHULRGRQWDO� ERQH� EHFDXVH� WKHVH� F\WRNLQHV� FDQ� VLJQL¿FDQWO\� LQFUHDVH� WKH�
IXQFWLRQDO�DFWLYLW\�RI�RVWHRFODVWV�
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