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ǴȍȌȐȞȐȕșȒȈȧ ȉȐȖȜȐȏȐȒȈ: ȘȖȓȤ ȒȈȜȍȌȘȣ 
Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ 
Ȋ ȍȍ șȚȈȕȖȊȓȍȕȐȐ Ȑ ȘȈȏȊȐȚȐȐ 
Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ1, Ǩ.ǵ.ǶșȐȗȖȊ1,2, Ȇ.Ƕ.ǺȍșȍȓȒȐȕ2  

1ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ȒȈȜȍȌȘȈ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ 
(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȗȘȖȜ. Ǩ.ǵ.ǶșȐȗȖȊ);
2ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ǵǰǰ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ Ȑ ȗȘȐȒȓȈȌȕȣȝ ȉȐȖȔȍȌȐȞȐȕșȒȐȝ ȐșșȓȍȌȖȊȈȕȐȑ, 
ȖȚȌȍȓ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ, ǴȖșȒȊȈ 
(ȏȈȊ. ȖȚȌȍȓȖȔ — ȗȘȖȜ. Ǩ.ǵ.ǶșȐȗȖȊ)

Ǫ șȚȈȚȤȍ ȌȈȕ ȈȕȈȓȐȏ ȘȍȏțȓȤȚȈȚȖȊ ȕȈțȟȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ, ȗȖȓțȟȍȕȕȣȝ Ȋ ȘȈȏȕȣȍ ȋȖȌȣ ȕȈ ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ 
ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ. ǸȈșșȔȈȚȘȐȊȈȍȚșȧ ȘȖȓȤ 
ȗȘȖȞȍșșȈ ȗȍȘȍȒȐșȕȖȋȖ ȖȒȐșȓȍȕȐȧ ȓȐȗȐȌȖȊ Ȋ ȔȍȝȈȕȐȏȔȈȝ ȗȖȊȘȍȎȌȍȕȐȧ ȒȓȍȚȒȐ. ǶȉșțȎȌȈȦȚșȧ ȗȍȘșȗȍȒȚȐȊȣ ȗȘȐ-
ȔȍȕȍȕȐȧ ȔȍȚȖȌȈ ȝȍȔȐȓȦȔȐȕȍșȞȍȕȞȐȐ Ȍȓȧ ȘȍȠȍȕȐȧ ȕȈțȟȕȣȝ Ȑ ȒȓȐȕȐȟȍșȒȐȝ ȏȈȌȈȟ. 
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȉȐȖȓȖȋȐȟȍșȒȐȍ ȔȍȔȉȘȈȕȣ, șȊȖȉȖȌȕȣȍ ȘȈȌȐȒȈȓȣ, ȗȍȘȍȒȐșȕȖȍ ȖȒȐșȓȍȕȐȍ ȓȐȗȐȌȖȊ,
                           ȝȍȔȐȓȦȔȐȕȍșȞȍȕȞȐȧ 
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Ǭȓȧ ȒȖȘȘȍșȗȖȕȌȍȕȞȐȐ:
ǪȓȈȌȐȔȐȘȖȊ ȆȘȐȑ ǨȕȌȘȍȍȊȐȟ, ȈȒȈȌȍȔȐȒ ǸǨǴǵ, ȌȖȒȚȖȘ ȉȐȖȓȖȋȐȟȍșȒȐȝ 
ȕȈțȒ, ȗȘȖȜȍșșȖȘ, ȏȈȊȍȌțȦȡȐȑ ȒȈȜȍȌȘȖȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ 
ȜȈȒțȓȤȚȍȚȈ ȜțȕȌȈȔȍȕȚȈȓȤȕȖȑ ȔȍȌȐȞȐȕȣ Ǵǫǻ ȐȔ. Ǵ.Ǫ.ǳȖȔȖȕȖșȖȊȈ, 
ȗȘȖȜȍșșȖȘ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ȔȍȌȐȒȖ-
ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤȕȖȋȖ 
ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ȋȓȈȊȕȣȑ ȕȈțȟȕȣȑ șȖȚȘțȌȕȐȒ ǰȕșȚȐȚțȚȈ ȒȘȐșȚȈȓȓȖȋȘȈȜȐȐ ǸǨǵ, 
ȋȓȈȊȕȣȑ ȕȈțȟȕȣȑ șȖȚȘțȌȕȐȒ ǵǰǰ ȜȐȏȐȒȖ-ȝȐȔȐȟȍșȒȖȑ ȔȍȌȐȞȐȕȣ 
ǼǴǩǨ, ȓȈțȘȍȈȚ ǫȖșțȌȈȘșȚȊȍȕȕȖȑ ȗȘȍȔȐȐ ǹǹǹǸ, ȏȈșȓțȎȍȕȕȣȑ ȌȍȧȚȍȓȤ 
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ǰșȚȖȘȐȧ ȕȈțȟȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȒȈȜȍȌȘȣ

ǲȈȜȍȌȘȈ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ 
(ȗȍȘȊȖȍ ȕȈȏȊȈȕȐȍ — ȒȈȜȍȌȘȈ ȉȐȖȜȐȏȐȒȐ) ȉȣȓȈ ȖȘ-
ȋȈȕȐȏȖȊȈȕȈ ȕȈ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȔ ȜȈȒțȓȤȚȍȚȍ 
2-ȋȖ ǴǶǳǫǴǰ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ Ȋ 1966 ȋ. ǭȍ șȖȏȌȈ-

ȕȐȍ ȉȣȓȖ ȖȉțșȓȖȊȓȍȕȖ ȕȍȖȉȝȖȌȐȔȖșȚȤȦ șȉȓȐȎȍȕȐȧ 
ȔȍȌȐȞȐȕșȒȐȝ Ȑ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȐșșȓȍȌȖȊȈȕȐȑ Ȑ ȘȈȏ-
ȊȐȚȐȧ ȕȈ ȥȚȖȑ ȖșȕȖȊȍ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ ȔȍȌȐȒȖ-ȉȐȖ-
ȓȖȋȐȟȍșȒȐȝ ȕȈțȒ. ǷȍȘȊȣȍ ȋȖȌȣ șȚȈȕȖȊȓȍȕȐȧ ȒȈȜȍȌȘȣ 
ȉȐȖȜȐȏȐȒȐ ȉȣȓȐ ȚȘțȌȕȣȔȐ, ȕȖ ȐȕȚȍȘȍșȕȣȔȐ. ǵȍȖȉ-
ȝȖȌȐȔȖ ȉȣȓȖ ȘȈȏȘȈȉȖȚȈȚȤ ȓȍȒȞȐȖȕȕȣȍ ȒțȘșȣ, ȖȘȋȈ-
ȕȐȏȖȊȈȚȤ ȗȘȈȒȚȐȒțȔȣ Ȑ ȖȗȘȍȌȍȓȐȚȤ ȕȖȊȣȍ ȕȈțȟȕȣȍ 
ȕȈȗȘȈȊȓȍȕȐȧ. Ǫșȍ ȥȚȐ ȏȈȌȈȟȐ ȉȣȓȐ țșȗȍȠȕȖ ȊȣȗȖȓȕȍ-
ȕȣ ȉȓȈȋȖȌȈȘȧ țȊȓȍȟȍȕȕȖȑ Ȑ șȈȔȖȖȚȊȍȘȎȍȕȕȖȑ ȘȈȉȖ-
Țȍ ȒȖȓȓȍȒȚȐȊȈ ȒȈȜȍȌȘȣ, ȗȘȍȌșȚȈȊȓȧȍȔȖȋȖ Ȋ Țȍ ȋȖȌȣ 
ǫ.ǰ.ǲȓȍȉȈȕȖȊȣȔ, ǫ.ǭ.ǬȖȉȘȍȞȖȊȣȔ, Ǩ.Ǽ.ǷȖȋȓȈȏȖȊȣȔ, 
Ǭ.ǰ.ǸȖȡțȗȒȐȕȣȔ, Ǫ.Ǽ.ǨȕȚȖȕȖȊȣȔ, Ƕ.Ǩ.ǨȏȐȏȖȊȖȑ Ȑ 
ȌȘțȋȐȔȐ șȖȚȘțȌȕȐȒȈȔȐ, Ȋ ȖșȕȖȊȕȖȔ ȗȘȐȠȍȌȠȐȔȐ Ȑȏ 
Ǵǫǻ ȐȔ. Ǵ.Ǫ.ǳȖȔȖȕȖșȖȊȈ Ȑ ǰȕșȚȐȚțȚȈ ȉȐȖȜȐȏȐȒȐ ǸǨǵ. 
ǶȌȕȖȊȘȍȔȍȕȕȖ ș țȟȍȉȕȣȔȐ ȏȈȌȈȟȈȔȐ ȊȖȏȕȐȒȓȈ 

ȗȘȖȉȓȍȔȈ ȜȖȘȔȐȘȖȊȈȕȐȧ ȖșȕȖȊȕȖȋȖ ȕȈțȟȕȖȋȖ ȕȈ-
ȗȘȈȊȓȍȕȐȧ ȒȈȜȍȌȘȣ. ǩȣȓȖ ȧșȕȖ, ȟȚȖ ȖȕȖ ȌȖȓȎȕȖ ȉȣȚȤ 
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ȕȖȊȣȔ Ȑ ȈȒȚțȈȓȤȕȣȔ, Ȉ ȚȈȒȎȍ ȐȔȍȚȤ ȉȖȓȤȠȖȍ ȏȕȈȟȍ-
ȕȐȍ Ȍȓȧ ȔȍȌȐȞȐȕȣ. ǺȈȒȐȔ ȕȈȗȘȈȊȓȍȕȐȍȔ șȚȈȓȖ Ȑȏ-
țȟȍȕȐȍ șȚȘțȒȚțȘȣ Ȑ ȜțȕȒȞȐȐ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕ 
Ȑ Ȑȝ ȐȏȔȍȕȍȕȐȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ. ǬȍȚȈȓȤȕȖȍ ȐȏțȟȍȕȐȍ 
ȘȖȓȐ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕ Ȋ ȎȐȏȕȍȌȍȧȚȍȓȤȕȖșȚȐ 
ȒȓȍȚȒȐ ȗȖȏȊȖȓȐȓȖ ȗȖȕȧȚȤ, ȗȖȟȍȔț Ȑȝ ȗȖȊȘȍȎȌȍȕȐȍ 
ȔȖȎȍȚ ȗȘȐȊȖȌȐȚȤ Ȓ ȚȧȎȍȓȣȔ ȕȈȘțȠȍȕȐȧȔ ȜțȕȒȞȐȑ 
ȒȓȍȚȒȐ Ȑ ȖȘȋȈȕȐȏȔȈ Ȋ ȞȍȓȖȔ. Ǫ ȘȈȔȒȈȝ țȒȈȏȈȕȕȖȋȖ ȕȈ-
ȗȘȈȊȓȍȕȐȧ ȉȣȓȐ ȊȣȌȍȓȍȕȣ șȓȍȌțȦȡȐȍ ȚȍȔȣ: 

• ȔȍȝȈȕȐȏȔ Ȟȍȗȕȣȝ ȘȍȈȒȞȐȑ ȗȍȘȍȒȐșȕȖȋȖ ȖȒȐșȓȍ-
ȕȐȧ ȓȐȗȐȌȖȊ (ǷǶǳ);

• ȝȍȔȐȓȦȔȐȕȍșȞȍȕȞȐȧ, șȖȗȘȖȊȖȎȌȈȦȡȈȧ ȗȘȖȞȍșș 
ǷǶǳ;

• ȜȐȏȐȒȖ-ȝȐȔȐȟȍșȒȐȍ șȊȖȑșȚȊȈ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔ-
ȉȘȈȕ Ȑ ȕȈȘțȠȍȕȐȍ ȥȚȐȝ șȊȖȑșȚȊ ȗȘȐ ȗȈȚȖȓȖȋȐȐ;

• ȜȖȚȖȉȐȖȓȖȋȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ǻǼ-ȐȏȓțȟȍȕȐȧ ȕȈ 
ȉȐȖȓȖȋȐȟȍșȒȐȍ ȔȍȔȉȘȈȕȣ;

• șȚȘțȒȚțȘȈ ȉȍȓȒȖȊȣȝ ȔȖȓȍȒțȓ Ȑ Ȑȝ ȒȖȔȗȓȍȒșȖȊ.
ǰȏțȟȍȕȐȍ ȜțȕȒȞȐȖȕȐȘȖȊȈȕȐȧ ȔȍȔȉȘȈȕȕȣȝ șȚȘțȒ-

ȚțȘ Ȑ ȒȖȕȜȖȘȔȈȞȐȐ ȉȍȓȒȖȊ ȗȖȚȘȍȉȖȊȈȓȖ ȘȈȏȘȈȉȖȚȒȐ 
ȕȖȊȣȝ ȟțȊșȚȊȐȚȍȓȤȕȣȝ ȔȍȚȖȌȖȊ, ȗȖȏȊȖȓȧȦȡȐȝ Ȑșșȓȍ-
ȌȖȊȈȚȤ ȚȖȕȒȐȍ șȚȘțȒȚțȘȕȣȍ ȗȍȘȍșȚȘȖȑȒȐ Ȋ ȔȈȒȘȖȔȖ-
ȓȍȒțȓȈȝ Ȑ ȕȈȌȔȖȓȍȒțȓȧȘȕȣȝ ȒȖȔȗȓȍȒșȈȝ. ǶȌȕȐȔ Ȑȏ 
ȚȈȒȐȝ ȔȍȚȖȌȖȊ șȚȈȓ ȔȍȚȖȌ ȜȓțȖȘȍșȞȍȕȚȕȣȝ ȏȖȕȌȖȊ. 
ǼȓțȖȘȍșȞȍȕȚȕȣȔȐ ȏȖȕȌȈȔȐ ȖȉȣȟȕȖ ȕȈȏȣȊȈȦȚ ȜȓțȖ-
ȘȍșȞȐȘțȦȡȐȍ ȊȍȡȍșȚȊȈ, ȒȖȚȖȘȣȍ, ȉțȌțȟȐ ȌȖȉȈȊȓȍȕ-
ȕȣȔȐ Ȓ ȉȐȖȓȖȋȐȟȍșȒȖȔț ȖȉȢȍȒȚț, ȕȍ ȖȉȘȈȏțȦȚ ȒȖȊȈ-
ȓȍȕȚȕȖȑ șȊȧȏȐ ș ȊȝȖȌȧȡȐȔȐ Ȋ ȍȋȖ șȖșȚȈȊ ȔȖȓȍȒțȓȈȔȐ, 
ȕȖ șȊȧȏȣȊȈȦȚșȧ ș ȖȒȘțȎȈȦȡȐȔȐ ȔȖȓȍȒțȓȈȔȐ ȏȈ șȟȍȚ 
ȥȓȍȒȚȘȖșȚȈȚȐȟȍșȒȖȋȖ ȗȘȐȚȧȎȍȕȐȧ ȐȓȐ ȋȐȌȘȖȜȖȉȕȖȋȖ 
ȊȏȈȐȔȖȌȍȑșȚȊȐȧ. ǷȘȐ ȥȚȖȔ Ȑȏ ȗȈȘȈȔȍȚȘȖȊ ȜȓțȖȘȍș-
ȞȍȕȞȐȐ ȔȖȎȕȖ ȐȏȊȓȍȟȤ ȖȗȘȍȌȍȓȍȕȕțȦ ȐȕȜȖȘȔȈȞȐȦ Ȗ 
ȜȐȏȐȒȖ-ȝȐȔȐȟȍșȒȐȝ șȊȖȑșȚȊȈȝ, șȚȘțȒȚțȘȍ Ȑ ȜțȕȒȞȐȖ-
ȕȐȘȖȊȈȕȐȐ ȥȚȖȋȖ ȖȒȘțȎȍȕȐȧ. ǷȖȐșȒ ȜȓțȖȘȍșȞȍȕȚȕȣȝ 
ȏȖȕȌȖȊ, ȘȈȏȘȈȉȖȚȒȈ șȖȖȚȊȍȚșȚȊțȦȡȐȝ ȔȍȚȖȌȐȒ Ȑȏțȟȍ-
ȕȐȧ ȔȍȔȉȘȈȕ ș Ȑȝ ȗȘȐȔȍȕȍȕȐȍȔ ȏȈȕȧȓȐ ȏȕȈȟȐȚȍȓȤȕȖȍ 
ȔȍșȚȖ Ȋ ȐșșȓȍȌȖȊȈȕȐȧȝ, ȗȘȖȊȖȌȐȔȣȝ ǫ.ǭ.ǬȖȉȘȍȞȖȊȣȔ, 
Ǫ.Ǩ.ǷȍȚȘȖȊȣȔ, Ǩ.ǰ.ǬȍȍȊȣȔ, ǫ.ǰ.ǲȓȍȉȈȕȖȊȣȔ Ȑ ȌȘțȋȐ-
ȔȐ șȖȚȘțȌȕȐȒȈȔȐ. ǸȈȏȊȐȊȈȧ ȔȍȚȖȌ ȉȍȏȐȏȓțȟȈȚȍȓȤȕȖȋȖ 
ȗȍȘȍȕȖșȈ ȥȕȍȘȋȐȐ ȔȍȎȌț ȜȓțȖȘȍșȞȍȕȚȕȣȔȐ ȏȖȕȌȈȔȐ, 
țȌȈȓȖșȤ ȗȖȓțȟȐȚȤ țȕȐȒȈȓȤȕțȦ ȐȕȜȖȘȔȈȞȐȦ Ȗ ȗȘȖ-
șȚȘȈȕșȚȊȍȕȕȖȑ șȚȘțȒȚțȘȍ ȔȍȔȉȘȈȕ Ȑ ȓȐȗȖȗȘȖȚȍȐȕȖȊ 
ȕȍ ȚȖȓȤȒȖ Ȋ ȐȏȖȓȐȘȖȊȈȕȕȖȔ șȖșȚȖȧȕȐȐ, ȕȖ Ȑ ȕȍȗȖ-
șȘȍȌșȚȊȍȕȕȖ Ȋ ȎȐȊȣȝ ȒȓȍȚȒȈȝ. ǩȣȓȐ ȚȈȒȎȍ ȘȈȏȘȈȉȖ-
ȚȈȕȣ țȕȐȒȈȓȤȕȣȍ ȔȍȚȖȌȣ ȐȏȔȍȘȍȕȐȧ ȚȘȈȕșȔȍȔȉȘȈȕ-
ȕȣȝ ȗȖȓȍȑ ȕȈ ȗȓȈȏȔȈȚȐȟȍșȒȖȑ Ȑ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȖȑ 
ȔȍȔȉȘȈȕȈȝ ȎȐȊȣȝ ȒȓȍȚȖȒ. ǸȍȏțȓȤȚȈȚȣ ȥȚȖȑ ȘȈȉȖȚȣ 
ȉȣȓȐ ȖȗțȉȓȐȒȖȊȈȕȣ Ȋ ȔȖȕȖȋȘȈȜȐȧȝ [1, 2]. ȅȚȐ ȒȕȐ-
ȋȐ, ȊȖșȚȘȍȉȖȊȈȕȕȣȍ Ȑ șȍȋȖȌȕȧ ȠȐȘȖȒȐȔ ȒȘțȋȖȔ șȗȍ-
ȞȐȈȓȐșȚȖȊ, ȏȕȈȒȖȔȧȚ ȟȐȚȈȚȍȓȧ ȕȍ ȚȖȓȤȒȖ ș ȚȍȖȘȐȍȑ 
ȔȍȚȖȌȈ ȜȓțȖȘȍșȞȍȕȚȕȣȝ ȏȖȕȌȖȊ, ȕȖ Ȑ ș ȔȕȖȋȖȟȐșȓȍȕ-
ȕȣȔȐ șȗȖșȖȉȈȔȐ Ȑȝ ȗȘȐȔȍȕȍȕȐȧ Ȋ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ 
Ȑ ȗȘȐȒȓȈȌȕȣȝ ȐșșȓȍȌȖȊȈȕȐȧȝ Ȋ ȘȈȏȓȐȟȕȣȝ ȖȉȓȈșȚȧȝ 
ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȐȝ ȕȈțȒ.
Ǫ ȒȖȕȞȍ 50-ȝ — ȕȈȟȈȓȍ 60-ȝ ȋȖȌȖȊ ǽǽ ȊȍȒȈ 

ǩ.ǵ.ǺȈȘțșȖȊ [3] Ȑ ǵ.Ǵ.ȅȔȈȕțȥȓȤ [4] ȊȣșȒȈȏȈȓȐ ȗȘȍȌ-
ȗȖȓȖȎȍȕȐȍ Ȗ ȚȖȔ, ȟȚȖ ȐȕȌțȞȐȘȖȊȈȕȕȣȍ șȊȖȉȖȌȕȣȔȐ 
ȘȈȌȐȒȈȓȈȔȐ ȗȖȊȘȍȎȌȍȕȐȧ ȔȖȋțȚ ȐȋȘȈȚȤ ȊȈȎȕțȦ ȘȖȓȤ 
Ȋ ȊȖȏȕȐȒȕȖȊȍȕȐȐ Ȑ ȘȈȏȊȐȚȐȐ ȓțȟȍȊȖȑ ȉȖȓȍȏȕȐ Ȑ ȏȓȖ-

ȒȈȟȍșȚȊȍȕȕȣȝ ȕȖȊȖȖȉȘȈȏȖȊȈȕȐȑ. ǸȈȉȖȚȣ ȥȚȐȝ țȟȍȕȣȝ 
ȊȣȏȊȈȓȐ ȉȖȓȤȠȖȑ ȐȕȚȍȘȍș Ȓ ȗȘȖȉȓȍȔȍ șȊȖȉȖȌȕȖȘȈȌȐ-
ȒȈȓȤȕȖȋȖ ȖȒȐșȓȍȕȐȧ Ȋ ȎȐȊȣȝ șȐșȚȍȔȈȝ Ȑ ȗȖșȓțȎȐȓȐ 
ȖșȕȖȊȖȑ Ȍȓȧ ȗȘȖȊȍȌȍȕȐȧ ȌȈȓȤȕȍȑȠȐȝ ȞȍȓȍȕȈȗȘȈȊ-
ȓȍȕȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȊȖ ȊșȍȔ ȔȐȘȍ. ǰȔȍȕȕȖ ȗȖȥȚȖȔț 
ȗȘȖȉȓȍȔȈ ȊȓȐȧȕȐȧ șȊȖȉȖȌȕȣȝ ȘȈȌȐȒȈȓȖȊ Ȑ, Ȋ ȟȈșȚ-
ȕȖșȚȐ, ȗȘȖȞȍșșȈ ǷǶǳ ȕȈ șȚȘțȒȚțȘț Ȑ ȜțȕȒȞȐȦ ȉȐȖ-
ȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕ șȚȈȓȈ ȖȌȕȖȑ Ȑȏ ȞȍȕȚȘȈȓȤȕȣȝ ȕȈ 
ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ.
ǹȊȖȉȖȌȕȣȍ ȘȈȌȐȒȈȓȣ ȖȉȓȈȌȈȦȚ ȊȣșȖȒȖȑ ȘȍȈȒȞȐ-

ȖȕȕȖȑ șȗȖșȖȉȕȖșȚȤȦ Ȑ Ȋ ȖȚȓȐȟȐȍ ȖȚ Ȗȉȣȟȕȣȝ ȔȖȓȍȒțȓ 
ȕȍ ȗȖȌȌȈȦȚșȧ șțȡȍșȚȊțȦȡȐȔ ȔȍȚȖȌȈȔ ȊȣȌȍȓȍȕȐȧ Ȑ 
ȖȟȐșȚȒȐ. ǷȖ ȥȚȖȑ Ȏȍ ȗȘȐȟȐȕȍ ȕȍȊȖȏȔȖȎȕȖ ȐȏțȟȈȚȤ șȊȖ-
ȉȖȌȕȣȍ ȘȈȌȐȒȈȓȣ ȖȉȣȟȕȣȔȐ ȝȐȔȐȟȍșȒȐȔȐ ȔȍȚȖȌȈȔȐ. 
Ǫșȍ ȔȍȚȖȌȣ ȖȞȍȕȒȐ șȊȖȉȖȌȕȣȝ ȘȈȌȐȒȈȓȖȊ ȔȖȎȕȖ ȘȈȏ-
ȌȍȓȐȚȤ ȕȈ ȒȖșȊȍȕȕȣȍ Ȑ ȗȘȧȔȣȍ. ǲ ȗȍȘȊȣȔ ȖȚȕȖșȧȚșȧ 
ȔȍȚȖȌȣ ȈȕȈȓȐȏȈ ȗȘȖȌțȒȚȖȊ ȘȍȈȒȞȐȑ, ȗȘȖȚȍȒȈȦȡȐȝ ș 
țȟȈșȚȐȍȔ șȊȖȉȖȌȕȣȝ ȘȈȌȐȒȈȓȖȊ, Ȑ ȚȈȒ ȕȈȏȣȊȈȍȔȣȑ Ȑȕ-
ȋȐȉȐȚȖȘȕȣȑ ȈȕȈȓȐȏ, ȒȖ ȊȚȖȘȣȔ — ȔȍȚȖȌȣ ȥȓȍȒȚȘȖȕȕȖȋȖ 
ȗȈȘȈȔȈȋȕȐȚȕȖȋȖ ȘȍȏȖȕȈȕșȈ (ȅǷǸ) Ȑ ȝȍȔȐȓȦȔȐȕȍșȞȍȕ-
ȞȐȐ (ǽǳ). ǴȍȚȖȌȣ ȅǷǸ Ȑ ǽǳ ȗȖȓțȟȐȓȐ ȉȖȓȤȠȖȍ ȘȈȏ-
ȊȐȚȐȍ ȕȈ ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ 
ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ. ǺȈȒ, șȖȚȘțȌȕȐȒȈȔȐ ȒȈȜȍȌȘȣ 
(ǶșȐȗȖȊ Ǩ.ǵ. Ȑ șȖȈȊȚ.) ȔȍȚȖȌȖȔ ȅǷǸ ȊȗȍȘȊȣȍ ȉȣȓȐ ȏȈ-
ȘȍȋȐșȚȘȐȘȖȊȈȕȣ ȘȈȌȐȒȈȓȣ ȓȐȗȐȌȖȊ, ȒȖȚȖȘȣȍ ȧȊȓȧȦȚșȧ 
ȋȓȈȊȕȣȔȐ ȊȐȕȖȊȕȐȒȈȔȐ Ȑ țȟȈșȚȕȐȒȈȔȐ ȘȍȈȒȞȐȑ ȞȍȗȕȖ-
ȋȖ ǷǶǳ Ȋ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕȈȝ Ȑ ȓȐȗȖȗȘȖȚȍȐȕȈȝ. 
ǷȖșȒȖȓȤȒț ȗȘȧȔȖȑ ȔȍȚȖȌ ȅǷǸ ȊȖ ȔȕȖȋȐȝ șȓțȟȈȧȝ ȖȒȈ-
ȏȣȊȈȍȚșȧ ȕȍȌȖșȚȈȚȖȟȕȖ ȟțȊșȚȊȐȚȍȓȤȕȣȔ, Ȍȓȧ ȐȏțȟȍȕȐȧ 
ȘȈȌȐȒȈȓȖȊ ȟȈșȚȖ ȐșȗȖȓȤȏțȦȚ ȔȍȚȖȌ șȗȐȕȖȊȣȝ ȓȖȊțȠȍȒ. 
ǷȘȐ ȊȏȈȐȔȖȌȍȑșȚȊȐȐ ȓȖȊțȠȒȐ ș ȘȈȌȐȒȈȓȖȔ ȗȘȖȐșȝȖȌȐȚ 
ȗȘȐșȖȍȌȐȕȍȕȐȍ ȘȈȌȐȒȈȓȈ Ȓ ȓȖȊțȠȒȍ ș ȖȉȘȈȏȖȊȈȕȐȍȔ 
ȕȖȊȖȋȖ șȚȈȉȐȓȤȕȖȋȖ ȘȈȌȐȒȈȓȈ, ȗȖȓțȟȐȊȠȍȋȖ ȕȈȏȊȈȕȐȍ 
șȗȐȕȖȊȖȋȖ ȈȌȌțȒȚȈ; șȐȋȕȈȓȣ ȅǷǸ ȗȖșȓȍȌȕȍȋȖ ȏȈȚȍȔ Ȑȏ-
ȔȍȘȧȦȚ ș ȞȍȓȤȦ ȒȈȟȍșȚȊȍȕȕȖȋȖ Ȑ ȒȖȓȐȟȍșȚȊȍȕȕȖȋȖ ȈȕȈ-
ȓȐȏȈ șȖȖȚȊȍȚșȚȊțȦȡȐȝ ȘȈȌȐȒȈȓȖȊ [5]. 
ǭȡȍ ȉȖȓȍȍ ȟțȊșȚȊȐȚȍȓȤȕȣȔ ȔȍȚȖȌȖȔ ȖȉȕȈȘțȎȍȕȐȧ 

ȘȈȌȐȒȈȓȖȊ ȖȒȈȏȈȓșȧ ȔȍȚȖȌ ǽǳ, ȚȈȒȎȍ ȘȈȏȘȈȉȖȚȈȕȕȣȑ 
Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ șȖȚȘțȌȕȐȒȈȔȐ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ 
ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ. ȅȚȖȚ ȔȍȚȖȌ ȖșȕȖȊȈȕ ȕȈ ȚȖȔ, 
ȟȚȖ ȗȘȐ ȊȏȈȐȔȖȌȍȑșȚȊȐȐ ȘȈȌȐȒȈȓȖȊ ȌȘțȋ ș ȌȘțȋȖȔ Ȋȣ-
ȌȍȓȧȍȚșȧ ȔȕȖȋȖ ȥȕȍȘȋȐȐ, ȒȖȚȖȘȈȧ ȔȖȎȍȚ ȐȏȓțȟȈȚȤșȧ Ȋ 
ȊȐȌȍ ȒȊȈȕȚȖȊ șȊȍȚȈ. ǷȖșȒȖȓȤȒț ȐȕȚȍȕșȐȊȕȖșȚȤ ȚȈȒȖȋȖ 
șȊȍȟȍȕȐȧ ȗȘȖȗȖȘȞȐȖȕȈȓȤȕȈ șȒȖȘȖșȚȐ ȘȍȈȒȞȐȐ, Ȋ ȒȖ-
ȚȖȘȖȑ țȟȈșȚȊțȦȚ ȘȈȌȐȒȈȓȣ, ȘȍȋȐșȚȘȈȞȐȧ ǽǳ ȗȖȏȊȖ-
ȓȧȍȚ șțȌȐȚȤ Ȗȉ ȐȏȔȍȕȍȕȐȐ Ȑȝ ȒȖȕȞȍȕȚȘȈȞȐȐ ȗȖ ȝȖȌț 
ȘȍȈȒȞȐȐ. 
ǹ ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȔȍȚȖȌȈ ǽǳ ȉȣȓȖ ȗȖȒȈȏȈ-

ȕȖ (ǳȤȊȖȊȈ Ƕ.Ǽ., ǹțșȓȖȊȈ Ǻ.Ǩ., ǶȓȍȕȍȊ Ǫ.ǰ., ǿȍȘȍ-
ȔȐșȐȕȈ ǯ.Ƿ.), ȟȚȖ ȕȍ ȚȖȓȤȒȖ in vitro, ȕȖ Ȑ in vivo ȏȈȔȍȚ-
ȕȣȑ țȘȖȊȍȕȤ ǷǶǳ ȘȍȋȐșȚȘȐȘțȍȚșȧ ȓȐȠȤ Ȋ ȗȘȐșțȚșȚȊȐȐ 
ȐȖȕȖȊ ȌȊțȝȊȈȓȍȕȚȕȖȋȖ ȎȍȓȍȏȈ (Fe2+). ǬȖȒȈȏȈȚȍȓȤ-
șȚȊȖ ȖȉȘȈȏȖȊȈȕȐȧ ȘȈȌȐȒȈȓȖȊ Ȋ ȘȈȏȓȐȟȕȣȝ ȘȍȈȒȞȐȧȝ ș 
țȟȈșȚȐȍȔ ȐȖȕȖȊ ȎȍȓȍȏȈ ȉȣȓȖ ȗȖȓțȟȍȕȖ ȚȈȒȎȍ Ȋ Ȗȗȣ-
ȚȈȝ șȖ șȗȐȕȖȊȣȔȐ ȓȖȊțȠȒȈȔȐ (ǶșȐȗȖȊ Ǩ.ǵ., ǨȏȐȏȖ-
ȊȈ Ƕ.Ǩ.). ǴȍȚȖȌȖȔ ȐȏȔȍȘȍȕȐȧ ȒȐȕȍȚȐȒȐ ǽǳ Ȋ șȖȟȍȚȈȕȐȐ 
ș ȔȈȚȍȔȈȚȐȟȍșȒȐȔ ȔȖȌȍȓȐȘȖȊȈȕȐȍȔ ȒȐȕȍȚȐȒȐ ȘȍȈȒȞȐȑ, 
ȖȚȊȍȚșȚȊȍȕȕȣȝ ȏȈ șȊȍȟȍȕȐȍ, ȉȣȓȖ țșȚȈȕȖȊȓȍȕȖ, ȟȚȖ 
ȗȘȖȞȍșș ǷǶǳ Ȋ ȔȖȌȍȓȤȕȣȝ Ȑ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕȈȝ 
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ȐȔȍȍȚ ȟȍȚȒȖ ȊȣȘȈȎȍȕȕȣȑ ȞȍȗȕȖȑ ȝȈȘȈȒȚȍȘ. ǬȈȓȤȕȍȑ-
Ƞȍȍ ȗȘȐȔȍȕȍȕȐȍ ȚȍȖȘȐȐ Ȟȍȗȕȣȝ ȘȈȏȊȍȚȊȓȍȕȕȣȝ ȘȍȈȒ-
ȞȐȑ Ȓ ȗȘȖȞȍșșț ǷǶǳ ȗȖȏȊȖȓȐȓȖ ȗȖȓȕȖșȚȤȦ ȖȉȢȧșȕȐȚȤ 
ȊșȦ ȕȈȉȓȦȌȈȍȔțȦ Ȋ ȖȗȣȚȈȝ ȒȐȕȍȚȐȒț ȗȘȖȞȍșșȈ ǽǳ, 
ȕȈȒȖȗȓȍȕȐȍ ȋȐȌȘȖȗȍȘȍȒȐșȍȑ Ȑ ȗȖȚȘȍȉȓȍȕȐȍ ȒȐșȓȖ-
ȘȖȌȈ Ȋ ȐșșȓȍȌțȍȔȣȝ ȖȉȢȍȒȚȈȝ, Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ Ȋ 
ȔȍȔȉȘȈȕȈȝ ȔȐȚȖȝȖȕȌȘȐȑ. Ǫ ȟȈșȚȕȖșȚȐ, ȉȣȓȖ ȗȖȒȈȏȈ-
ȕȖ, ȟȚȖ Ȋ șȐȓț ȖșȖȉȍȕȕȖșȚȍȑ ȒȐȕȍȚȐȒȐ ȘȈȏȊȍȚȊȓȍȕȕȣȝ 
ȘȍȈȒȞȐȑ ȐȖȕȣ ȎȍȓȍȏȈ ȔȖȋțȚ ȊȣȗȖȓȕȧȚȤ ȘȖȓȤ ȚȘȐȋ-
ȋȍȘȈ, ȗȍȘȍȒȓȦȟȈȦȡȍȋȖ ȗȘȖȞȍșș ș șȈȔȖȏȈȚțȝȈȦȡȍȋȖ 
ȗȘȐ ȊȣșȖȒȐȝ ȒȖȕȞȍȕȚȘȈȞȐȧȝ ȕȈ șȈȔȖțșȒȖȘȧȦȡȐȑșȧ 
ȗȘȐ ȕȐȏȒȐȝ. ǶȉȖȉȡȍȕȐȍȔ ȌȈȕȕȣȝ Ȗ ȔȍȝȈȕȐȏȔȈȝ ȗȍȘȍ-
ȒȐșȕȖȋȖ ȖȒȐșȓȍȕȐȧ Ȋ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕȈȝ Ȑ ȍȋȖ 
ȘȖȓȐ Ȋ ȘȈȏȊȐȚȐȐ ȉȖȓȍȏȕȍȑ ȟȍȓȖȊȍȒȈ șȚȈȓȈ ȔȖȕȖȋȘȈ-
ȜȐȧ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊȈ Ȑ Ǩ.ǰ.ǨȘȟȈȒȖȊȈ [6]. 
ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȑ, ȗȖȓțȟȍȕȕȣȍ ȕȈ ȒȈȜȍ-

ȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ȗȘȐ ȐȏțȟȍȕȐȐ 
șȚȘțȒȚțȘȣ Ȑ ȜțȕȒȞȐȐ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕ, ȗȖ-
ȏȊȖȓȐȓȐ șȜȖȘȔȐȘȖȊȈȚȤ ȋȐȗȖȚȍȏț, șȖȋȓȈșȕȖ ȒȖȚȖȘȖȑ 
șțȡȍșȚȊțȦȚ ȟȍȚȣȘȍ ȖșȕȖȊȕȣȝ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ Ȕȍ-
ȝȈȕȐȏȔȈ ȕȈȘțȠȍȕȐȧ ȉȈȘȤȍȘȕȖȑ ȜțȕȒȞȐȐ ȔȍȔȉȘȈȕ ȗȘȐ 
ȗȈȚȖȓȖȋȐȐ [7]:

• ȗȍȘȍȒȐșȕȖȍ ȖȒȐșȓȍȕȐȍ ȓȐȗȐȌȖȊ;
• ȈȒȚȐȊȈȞȐȧ ȔȍȔȉȘȈȕȕȣȝ ȜȖșȜȖȓȐȗȈȏ;
• ȔȍȝȈȕȐȟȍșȒȖȍ (ȖșȔȖȚȐȟȍșȒȖȍ) ȘȈșȚȧȎȍȕȐȍ ȔȍȔ-

ȉȘȈȕ;
• ȈȌșȖȘȉȞȐȧ ȕȈ ȗȖȊȍȘȝȕȖșȚȐ ȔȍȔȉȘȈȕ ȗȖȓȐȒȈȚȐȖ-

ȕȖȊ, Ȋ ȟȈșȚȕȖșȚȐ ȟțȎȍȘȖȌȕȣȝ ȉȍȓȒȖȊ.
ǴȍȎȌț ȥȚȐȔȐ, ȒȈȏȈȓȖșȤ ȉȣ, șȖȊȍȘȠȍȕȕȖ ȘȈȏȕȣȔȐ 

ȌȍȑșȚȊțȦȡȐȔȐ ȜȈȒȚȖȘȈȔȐ Ȗȉȡȍȑ ȧȊȓȧȍȚșȧ ȕȍȗȖșȘȍȌ-
șȚȊȍȕȕȈȧ ȗȘȐȟȐȕȈ ȗȖȊȘȍȎȌȍȕȐȧ ȓȐȗȐȌȕȖȋȖ șȓȖȧ ȔȍȔ-
ȉȘȈȕȣ — ȕȈȘțȠȍȕȐȍ ȍȍ ȉȈȘȤȍȘȕȣȝ șȊȖȑșȚȊ ȗȖȌ Ȍȍȑ-
șȚȊȐȍȔ ȥȓȍȒȚȘȐȟȍșȒȖȋȖ ȗȖȓȧ ȕȈ ȔȍȔȉȘȈȕȍ. ǿȚȖ ȗȘȖȐș-
ȝȖȌȐȚ, ȕȈȗȘȐȔȍȘ, ȗȘȐ ȗȍȘȍȒȐșȕȖȔ ȖȒȐșȓȍȕȐȐ ȔȍȔȉȘȈȕ-
ȕȣȝ ȓȐȗȐȌȖȊ? ǰșșȓȍȌȖȊȈȕȐȧ, ȗȘȖȊȍȌȍȕȕȣȍ ȋȘțȗȗȖȑ 
șȖȚȘțȌȕȐȒȖȊ ȒȈȜȍȌȘȣ (ǷțȟȒȖȊȈ Ǻ.Ǫ., ǷȈȘȕȍȊ Ƕ.Ǫ., 
ǷțȚȊȐȕșȒȐȑ Ǩ.Ǫ.), ȗȖȏȊȖȓȐȓȐ țșȚȈȕȖȊȐȚȤ, ȟȚȖ ȗȘȖȞȍșș 
ǷǶǳ ȗȘȐȊȖȌȐȚ Ȓ ȗȖȕȐȎȍȕȐȦ ȥȓȍȒȚȘȐȟȍșȒȖȑ ȗȘȖȟȕȖșȚȐ 
ȔȍȔȉȘȈȕ Ȑ Ȑȝ ȗȘȖȉȖȦ ȗȖȌ ȌȍȑșȚȊȐȍȔ ȚȘȈȕșȔȍȔȉȘȈȕȕȖ-
ȋȖ ȥȓȍȒȚȘȐȟȍșȒȖȋȖ ȗȖȚȍȕȞȐȈȓȈ. ǩȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ ȗȘȐ 
ȘȈȏȊȐȚȐȐ ǷǶǳ ȗȖȚȍȕȞȐȈȓ ȗȘȖȉȖȧ ȔȍȔȉȘȈȕ, ȒȖȚȖȘȣȑ ȔȖ-
ȎȍȚ șȓțȎȐȚȤ ȔȍȘȖȑ Ȑȝ ȗȘȖȟȕȖșȚȐ, ȗȖșȚȍȗȍȕȕȖ șȕȐȎȈȍȚ-
șȧ. Ǫ ȕȖȘȔȍ ȥȓȍȒȚȘȐȟȍșȒȈȧ ȗȘȖȟȕȖșȚȤ ȔȍȔȉȘȈȕ (ȗȖȚȍȕ-
ȞȐȈȓ ȗȘȖȉȖȧ) ȗȘȍȊȣȠȈȍȚ șțȡȍșȚȊțȦȡțȦ ȕȈ ȔȍȔȉȘȈȕȍ 
ȘȈȏȕȖșȚȤ ȗȖȚȍȕȞȐȈȓȖȊ, Ȑ ȔȍȔȉȘȈȕȈ șȖȝȘȈȕȧȍȚ șȊȖȐ ȉȈ-
ȘȤȍȘȕȣȍ șȊȖȑșȚȊȈ. ǷȘȐ ȗȈȚȖȓȖȋȐȐ ȗȖȌ ȌȍȑșȚȊȐȍȔ ǷǶǳ, 
ȘȈȊȕȖ ȒȈȒ Ȑ ȚȘȍȝ ȌȘțȋȐȝ ȗȍȘȍȟȐșȓȍȕȕȣȝ ȊȣȠȍ ȜȈȒȚȖ-
ȘȖȊ, ȗȘȖȐșȝȖȌȐȚ șȕȐȎȍȕȐȍ ȥȓȍȒȚȘȐȟȍșȒȖȑ ȗȘȖȟȕȖșȚȐ 
ȔȍȔȉȘȈȕ. ǲȈȒ ȚȖȓȤȒȖ ȗȖȚȍȕȞȐȈȓ ȗȘȖȉȖȧ șȕȐȎȈȍȚșȧ ȌȖ 
țȘȖȊȕȧ șțȡȍșȚȊțȦȡȍȑ ȕȈ ȔȍȔȉȘȈȕȍ ȘȈȏȕȖșȚȐ ȗȖȚȍȕȞȐ-
ȈȓȖȊ, ȗȘȖȐșȝȖȌȐȚ ȥȓȍȒȚȘȐȟȍșȒȐȑ «șȈȔȖȗȘȖȉȖȑ» ȔȍȔ-
ȉȘȈȕȣ, Ȋ ȘȍȏțȓȤȚȈȚȍ ȟȍȋȖ ȖȕȈ țȚȘȈȟȐȊȈȍȚ șȊȖȐ ȉȈȘȤȍȘ-
ȕȣȍ șȊȖȑșȚȊȈ Ȑ ȒȓȍȚȒȈ ȗȖȋȐȉȈȍȚ. 
ǬȈȓȤȕȍȑȠȍȍ ȊșȍșȚȖȘȖȕȕȍȍ ȐȏțȟȍȕȐȍ ȊȓȐȧȕȐȧ ǷǶǳ 

ȕȈ șȚȘțȒȚțȘț Ȑ ȜțȕȒȞȐȦ ȔȖȌȍȓȤȕȣȝ Ȑ ȉȐȖȓȖȋȐȟȍșȒȐȝ 
ȔȍȔȉȘȈȕ ȗȖȒȈȏȈȓȖ, ȟȚȖ ȥȚȖȚ ȗȘȖȞȍșș ȏȈȚȘȈȋȐȊȈȍȚ ȊȈȎ-
ȕȍȑȠȐȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ Ȑȝ ȓȐȗȐȌȕȖȑ ȜȈȏȣ (ȏȈȘȧȌ, 
ȊȧȏȒȖșȚȤ, ȔȍȔȉȘȈȕȕțȦ ȗȘȖȕȐȞȈȍȔȖșȚȤ), ȗȘȐȊȖȌȐȚ Ȓ 
ȕȈȘțȠȍȕȐȦ ȉȍȓȖȒ-ȓȐȗȐȌȕȣȝ ȊȏȈȐȔȖȌȍȑșȚȊȐȑ, ȐȏȔȍȕȍ-

ȕȐȦ ȈȒȚȐȊȕȖșȚȐ ȔȍȔȉȘȈȕȖșȊȧȏȈȕȕȣȝ ȜȍȘȔȍȕȚȖȊ Ȑ Ț.Ȍ. 
ȅȚȖ ȗȖȏȊȖȓȐȓȖ ȗȘȐȑȚȐ Ȓ ȊȣȊȖȌț, ȟȚȖ ȗȘȖȞȍșș ǷǶǳ 
ȧȊȓȧȍȚșȧ țȕȐȊȍȘșȈȓȤȕȣȔ ȔȍȝȈȕȐȏȔȖȔ ȗȖȊȘȍȎȌȍȕȐȧ 
ȔȍȔȉȘȈȕȕȣȝ șȚȘțȒȚțȘ ȒȓȍȚȒȐ ȗȘȐ ȘȈȏȓȐȟȕȣȝ ȗȈȚȖȓȖ-
ȋȐȟȍșȒȐȝ șȖșȚȖȧȕȐȧȝ Ȑ ȊȖȏȌȍȑșȚȊȐȐ ȕȍȉȓȈȋȖȗȘȐȧȚȕȣȝ 
ȜȈȒȚȖȘȖȊ ȊȕȍȠȕȍȑ șȘȍȌȣ [8]. 
ǵȍ șȚȖȐȚ ȌțȔȈȚȤ, ȟȚȖ șȊȖȉȖȌȕȣȍ ȘȈȌȐȒȈȓȣ (ȖȒșȐ-

ȌȈȕȚȣ) — ȥȚȖ ȊșȍȋȌȈ ȗȓȖȝȖ. ǶȕȐ ȐȔȍȦȚ ȉȖȓȤȠȖȍ ȏȕȈ-
ȟȍȕȐȍ Ȍȓȧ ȖșțȡȍșȚȊȓȍȕȐȧ ȉȈȒȚȍȘȐȞȐȌȕȖȋȖ Ȑ ȗȘȖȚȐȊȖ-
ȖȗțȝȖȓȍȊȖȋȖ ȌȍȑșȚȊȐȧ, ȘȍȋțȓȧȞȐȐ ȚȖȕțșȈ șȖșțȌȖȊ, 
șȊȍȘȚȣȊȈȕȐȧ ȒȘȖȊȐ, ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ, ȒȓȍȚȖȟȕȖȑ 
ȗȘȖȓȐȜȍȘȈȞȐȐ, ȌȐȜȜȍȘȍȕȞȐȈȞȐȐ Ȑ ȈȌȋȍȏȐȐ, ȏȈȗȘȖ-
ȋȘȈȔȔȐȘȖȊȈȕȕȖȑ ȋȐȉȍȓȐ ȒȓȍȚȖȒ Ȑ Ț.Ȍ. [9]. Ǫ ȕȖȘȔȍ 
ȘȍȋțȓȧȞȐȧ ȗȘȖȌțȒȞȐȐ ȖȒșȐȌȈȕȚȖȊ Ȋ ȚȒȈȕȧȝ Ȑ ȖȘȋȈȕȈȝ 
ȟȍȓȖȊȍȒȈ ȖșțȡȍșȚȊȓȧȍȚșȧ ȈȕȚȐȖȒșȐȌȈȕȚȕȖȑ șȐșȚȍȔȖȑ, 
ȒȖȚȖȘȈȧ ȊȒȓȦȟȈȍȚ Ȋ șȍȉȧ șȖȍȌȐȕȍȕȐȧ ȘȈȏȓȐȟȕȖȑ ȝȐ-
ȔȐȟȍșȒȖȑ ȗȘȐȘȖȌȣ: ȊȐȚȈȔȐȕȣ, ȗȐȋȔȍȕȚȣ, ȋȖȘȔȖȕȣ, 
ȜȍȘȔȍȕȚȣ. ǶȌȕȈȒȖ ȕȈȘțȠȍȕȐȍ ȉȈȓȈȕșȈ ȔȍȎȌț ȖȒșȐ-
ȌȈȕȚȈȔȐ Ȑ ȈȕȚȐȖȒșȐȌȈȕȚȈȔȐ Ȋ ȗȖȓȤȏț ȗȍȘȊȣȝ ȔȖȎȍȚ 
ȗȘȐȊȍșȚȐ Ȓ ȘȈȏȊȐȚȐȦ ȖȒșȐȌȈȚȐȊȕȖȋȖ șȚȘȍșșȈ. ǷȖȌ 
ȖȒșȐȌȈȚȐȊȕȣȔ șȚȘȍșșȖȔ ȗȖȕȐȔȈȦȚ ȕȍȒȖȕȚȘȖȓȐȘțȍ-
ȔȖȍ țșȐȓȍȕȐȍ șȊȖȉȖȌȕȖȘȈȌȐȒȈȓȤȕȣȝ ȘȍȈȒȞȐȑ, Ȋ ȚȖȔ 
ȟȐșȓȍ ȘȍȈȒȞȐȑ ǷǶǳ, Ȋ ȘȍȏțȓȤȚȈȚȍ ȒȖȚȖȘȖȋȖ ȗȘȖȐș-
ȝȖȌȐȚ ȖȒȐșȓȐȚȍȓȤȕȖȍ ȗȖȊȘȍȎȌȍȕȐȍ ȘȈȏȓȐȟȕȣȝ ȉȐȖ-
ȔȖȓȍȒțȓ (ȓȐȗȐȌȖȊ, ȉȍȓȒȖȊ, ȕțȒȓȍȐȕȖȊȣȝ ȒȐșȓȖȚ) Ȑ 
Ȋ ȒȖȕȍȟȕȖȔ ȐȚȖȋȍ — ȗȖȊȘȍȎȌȍȕȐȍ Ȑ ȋȐȉȍȓȤ ȒȓȍȚȖȒ. 
Ǫ ȒȈȟȍșȚȊȍ ȗȘȖȧȊȓȍȕȐȑ ȖȒșȐȌȈȚȐȊȕȖȋȖ șȚȘȍșșȈ ȔȖȋțȚ 
ȘȈșșȔȈȚȘȐȊȈȚȤșȧ ȗȖȊȣȠȍȕȐȍ șȖȌȍȘȎȈȕȐȧ Ȋ ȗȓȈȏȔȍ 
ȒȘȖȊȐ Ȑ ȌȘțȋȐȝ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȎȐȌȒȖșȚȧȝ ȟȍȓȖȊȍȒȈ 
ȗȘȖȌțȒȚȖȊ ǷǶǳ, Ȉ ȚȈȒȎȍ ȗȘȖȌțȒȚȖȊ ȖȒȐșȓȐȚȍȓȤȕȖȋȖ 
ȗȖȊȘȍȎȌȍȕȐȧ ȉȍȓȒȖȊ (ȕȈȗȘȐȔȍȘ, Ȗ-ȚȐȘȖȏȐȕȈ, ȕȐȚȘȖ-
ȚȐȘȖȏȐȕȈ, ȝȓȖȘȖȚȐȘȖȏȐȕȈ, ȉȍȓȒȖȊȣȝ ȒȈȘȉȖȕȐȓȤȕȣȝ 
ȋȘțȗȗ) Ȑ Ǭǵǲ (ȕȈȗȘȐȔȍȘ, 8-ȋȐȌȘȖȒșȐȌȍȖȒșȐȋțȈȕȖ-
ȏȐȕȈ); țȊȍȓȐȟȍȕȐȍ ȈȒȚȐȊȕȖșȚȐ ȒșȈȕȚȐȕȖȒșȐȌȈȏȣ Ȑ 
ȒȖȕȞȍȕȚȘȈȞȐȐ ȋȐȗȖȒșȈȕȚȐȕȈ; ȗȖȧȊȓȍȕȐȍ ȒȈȚȈȓȐȚȐȟȍ-
șȒȐ ȈȒȚȐȊȕȖȋȖ ȎȍȓȍȏȈ; șȕȐȎȍȕȐȍ țȘȖȊȕȍȑ ȖȚȌȍȓȤȕȣȝ 
ȈȕȚȐȖȒșȐȌȈȕȚȖȊ [10]. ǹȖȚȘțȌȕȐȒȈȔȐ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ 
Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ȉȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ ȘȈȏ-
ȊȐȚȐȍ ȖȒșȐȌȈȚȐȊȕȖȋȖ șȚȘȍșșȈ ȐȋȘȈȍȚ ȊȈȎȕțȦ ȘȖȓȤ Ȋ 
ȗȈȚȖȋȍȕȍȏȍ ȔȕȖȋȐȝ ȏȈȉȖȓȍȊȈȕȐȑ, ȕȈȗȘȐȔȍȘ ȒȈȚȈȘȈȒ-
Țȣ (ǬȍȍȊ Ǩ.ǰ., ǨșȍȑȟȍȊ Ǩ.Ǫ.) [11, 12], ȈȚȍȘȖșȒȓȍȘȖȏȈ 
(ǲȓȍȉȈȕȖȊ ǫ.ǰ., ȀȍȘșȚȕȍȊ Ǵ.Ƿ., ǷȈȕȈșȍȕȒȖ Ƕ.Ǵ.) [13, 
14], ȖșȚȘȖȑ ȗȕȍȊȔȖȕȐȐ Ȑ ȋȓȈțȒȖȔȣ (ǺȍșȍȓȒȐȕ Ȇ.Ƕ., 
ǩȈȉȍȕȒȖȊȈ ǰ.Ǫ.) [15, 16] Ȑ ȌȘ. 

ǶșȕȖȊȕȣȍ ȕȈȗȘȈȊȓȍȕȐȧ ȕȈțȟȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ 
ȒȈȜȍȌȘȣ Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ 

Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȖșȕȖȊȕȣȔȐ ȕȈȗȘȈȊȓȍȕȐȧȔȐ ȕȈ-
țȟȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ 
ȉȐȖȜȐȏȐȒȐ ȧȊȓȧȦȚșȧ:

• ȐșșȓȍȌȖȊȈȕȐȍ ȉȐȖȜȐȏȐȟȍșȒȐȝ ȔȍȝȈȕȐȏȔȖȊ ȊȖȏ-
ȕȐȒȕȖȊȍȕȐȧ ȈȗȖȗȚȖȏȈ;

• ȐșșȓȍȌȖȊȈȕȐȍ ȔȍȝȈȕȐȏȔȖȊ ȘȈȏȊȐȚȐȧ ȥȕȌȖȚȖȒșȐ-
ȟȍșȒȖȋȖ ȠȖȒȈ;

• ȐȏțȟȍȕȐȍ ȔȖȓȍȒțȓȧȘȕȣȝ ȔȍȝȈȕȐȏȔȖȊ ȉȐȖșȚȐȔț-
ȓȐȘțȦȡȍȋȖ ȌȍȑșȚȊȐȧ ȓȈȏȍȘȕȖȋȖ ȐȏȓțȟȍȕȐȧ;

• ȐȏțȟȍȕȐȍ ȔȍȝȈȕȐȏȔȖȊ ȈȕȚȐȚȘȖȔȉȖȞȐȚȈȘȕȖȋȖ Ȍȍȑ-
șȚȊȐȧ ȕȍȒȖȚȖȘȣȝ ȉȐȖȓȖȋȐȟȍșȒȐ ȈȒȚȐȊȕȣȝ ȊȍȡȍșȚȊ; 
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• ȐȏțȟȍȕȐȍ ȔȍȝȈȕȐȏȔȖȊ ȈȕȚȐȖȒșȐȌȈȕȚȕȖȋȖ Ȍȍȑ-
șȚȊȐȧ ȉȐȖȓȖȋȐȟȍșȒȐ ȈȒȚȐȊȕȣȝ ȊȍȡȍșȚȊ ȗȘȐȘȖȌȕȖȋȖ 
ȗȘȖȐșȝȖȎȌȍȕȐȧ;

• ȘȈȏȘȈȉȖȚȒȈ ȕȖȊȣȝ ȒȓȐȕȐȒȖ-ȓȈȉȖȘȈȚȖȘȕȣȝ ȌȐȈ-
ȋȕȖșȚȐȟȍșȒȐȝ ȚȍșȚȖȊ.
ǴȍȚȖȌȣ ȅǷǸ Ȑ ǽǳ, ȒȈȒ Ȑ ȗȘȍȎȌȍ, ȖșȚȈȦȚșȧ ȕȈ ȒȈ-

ȜȍȌȘȍ ȕȈȐȉȖȓȍȍ ȊȖșȚȘȍȉȖȊȈȕȕȣȔȐ. ǰȏȊȍșȚȕȖ, ȟȚȖ 
ȘȍȈȒȞȐȐ ȘȍȒȖȔȉȐȕȈȞȐȐ ȘȈȌȐȒȈȓȖȊ șȖȗȘȖȊȖȎȌȈȦȚșȧ 
ȖȟȍȕȤ șȓȈȉȣȔ ȗȖ ȐȕȚȍȕșȐȊȕȖșȚȐ șȊȍȟȍȕȐȍȔ. ǷȍȘȊȖ-
ȕȈȟȈȓȤȕȖ ȥȚȖ șȊȍȟȍȕȐȍ ȉȣȓȖ ȕȈȏȊȈȕȖ șȊȍȘȝșȓȈȉȣȔ, 
șȍȑȟȈș ȍȋȖ ȟȈȡȍ ȕȈȏȣȊȈȦȚ șȖȉșȚȊȍȕȕȖȑ ȐȓȐ ȕȍȈȒȚȐ-
ȊȐȘȖȊȈȕȕȖȑ ǽǳ. ǰȏțȟȍȕȐȍ ȥȚȖȑ ǽǳ, ȒȈȒ ȉȣȓȖ ȖȚȔȍ-
ȟȍȕȖ ȊȣȠȍ, ȊȕȍșȓȖ ȉȖȓȤȠȖȑ ȊȒȓȈȌ Ȋ ȗȖȕȐȔȈȕȐȍ Ȕȍ-
ȝȈȕȐȏȔȖȊ ȗȘȖȞȍșșȈ ǷǶǳ Ȋ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕȈȝ. 
ǶȌȕȈȒȖ ȕȐȏȒȈȧ ȐȕȚȍȕșȐȊȕȖșȚȤ șȐȋȕȈȓȈ șȚȈȓȈ ȖȌȕȐȔ 
Ȑȏ ȋȓȈȊȕȣȝ ȗȘȍȗȧȚșȚȊȐȑ Ȓ ȠȐȘȖȒȖȔț ȐșȗȖȓȤȏȖȊȈȕȐȦ 
ȌȈȕȕȖȋȖ ȔȍȚȖȌȈ Ȋ ȕȈțȟȕȣȝ Ȑ ȒȓȐȕȐȟȍșȒȐȝ ȐșșȓȍȌȖȊȈ-
ȕȐȧȝ. Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȕȈ ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐ-
ȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ Ȍȓȧ ȘȍȠȍȕȐȧ ȘȈȏȕȖȖȉȘȈȏȕȣȝ ȕȈ-
țȟȕȣȝ ȏȈȌȈȟ țșȗȍȠȕȖ ȗȘȐȔȍȕȧȦȚșȧ ȚȈȒ ȕȈȏȣȊȈȍȔȣȍ 
ȈȒȚȐȊȈȚȖȘȣ ǽǳ, ȗȖȏȊȖȓȧȦȡȐȍ ȌȖșȚȐȟȤ ȕȍȖȉȝȖȌȐȔȖȑ 
șȚȍȗȍȕȐ țșȐȓȍȕȐȧ șȊȍȟȍȕȐȧ. 
ǸȈȏȓȐȟȈȦȚ ȝȐȔȐȟȍșȒȐȍ Ȑ ȜȐȏȐȟȍșȒȐȍ ȈȒȚȐȊȈȚȖȘȣ 

ǽǳ. ǽȐȔȐȟȍșȒȐȍ ȈȒȚȐȊȈȚȖȘȣ ǽǳ — ȥȚȖ șȖȍȌȐȕȍȕȐȧ, 
ȊșȚțȗȈȦȡȐȍ Ȋ ȝȐȔȐȟȍșȒȐȍ ȘȍȈȒȞȐȐ ș ȈȒȚȐȊȕȣȔȐ ȜȖȘ-
ȔȈȔȐ ȒȐșȓȖȘȖȌȈ (ǨǼǲ) ȐȓȐ ȖȘȋȈȕȐȟȍșȒȐȔȐ șȊȖȉȖȌȕȣ-
ȔȐ ȘȈȌȐȒȈȓȈȔȐ. ǵȈȐȉȖȓȍȍ ȐȏȊȍșȚȕȣȔȐ ȝȐȔȐȟȍșȒȐȔȐ 
ȈȒȚȐȊȈȚȖȘȈȔȐ ȧȊȓȧȦȚșȧ ȓȦȞȐȋȍȕȐȕ, ȌȈȦȡȐȑ șȊȍȟȍ-
ȕȐȍ ș ȘȈȌȐȒȈȓȈȔȐ șțȗȍȘȖȒșȐȌȈ (Ƕ2

•), Ȑ ȓȦȔȐȕȖȓ, ȌȈ-
ȦȡȐȑ șȊȍȟȍȕȐȍ Ȋ ȗȘȐșțȚșȚȊȐȐ ȘȈȌȐȒȈȓȖȊ ȋȐȌȘȖȒșȐȓȈ 
(•Ƕǵ). Ǫ ȖȚȓȐȟȐȍ ȖȚ ȝȐȔȐȟȍșȒȐȝ ȈȒȚȐȊȈȚȖȘȖȊ ȜȐȏȐȟȍ-
șȒȐȍ ȈȒȚȐȊȈȚȖȘȣ ȕȍ ȊșȚțȗȈȦȚ Ȋ ȝȐȔȐȟȍșȒȐȍ ȘȍȈȒȞȐȐ 
Ȑ ȕȍ ȊȓȐȧȦȚ ȕȈ ȝȖȌ ȘȍȈȒȞȐȑ, șȖȗȘȖȊȖȎȌȈȦȡȐȝșȧ șȊȍ-
ȟȍȕȐȍȔ, Ȑ ȚȍȔ ȕȍ Ȕȍȕȍȍ ȔȕȖȋȖȒȘȈȚȕȖ țșȐȓȐȊȈȦȚ Ȑȕ-
ȚȍȕșȐȊȕȖșȚȤ ǽǳ. Ǫ ȖșȕȖȊȍ Ȑȝ ȌȍȑșȚȊȐȧ ȓȍȎȐȚ ȜȐȏȐȟȍ-
șȒȐȑ ȗȘȖȞȍșș ȗȍȘȍȕȖșȈ (ȔȐȋȘȈȞȐȐ) ȥȕȍȘȋȐȐ ș ȔȖȓȍȒț-
ȓȣ ȗȘȖȌțȒȚȈ ȝȍȔȐȓȦȔȐȕȍșȞȍȕȚȕȖȑ ȘȍȈȒȞȐȐ ȕȈ ȈȒȚȐ-
ȊȈȚȖȘ. Ǭȓȧ ȐȏțȟȍȕȐȧ șȊȖȉȖȌȕȖȘȈȌȐȒȈȓȤȕȣȝ ȘȍȈȒȞȐȑ 
ȗȘȐ ǷǶǳ șȖȚȘțȌȕȐȒȈȔȐ ȒȈȜȍȌȘȣ ȉȣȓ ȗȘȍȌȓȖȎȍȕ ȘȧȌ 
ȜȐȏȐȟȍșȒȐȝ ȈȒȚȐȊȈȚȖȘȖȊ ǽǳ, ȚȈȒȐȝ ȒȈȒ ȘȖȌȈȔȐȕ Ǯ,
ȒȖȔȗȓȍȒș ȍȊȘȖȗȐȧ ș ȚȍȚȘȈȞȐȒȓȐȕȖȔ (ȀȍȘșȚȕȍȊ Ǵ.Ƿ., 
ȀȈȘȖȊ Ǫ.ǹ.). ǹȈȔȣȔ ȥȜȜȍȒȚȐȊȕȣȔ ȜȐȏȐȟȍșȒȐȔ ȈȒȚȐ-
ȊȈȚȖȘȖȔ ȖȒȈȏȈȓȖșȤ ȗȘȖȐȏȊȖȌȕȖȍ ȒțȔȈȘȐȕȈ ǹ-525, ȗȘȐ-
ȔȍȕȧȍȔȖȍ ȗȘȐ șȖȏȌȈȕȐȐ ȓȈȏȍȘȖȊ, ȒȖȚȖȘȖȍ țșȐȓȐȊȈȓȖ 
ǽǳ, șȖȗȘȖȊȖȎȌȈȦȡțȦ ȖȒȐșȓȍȕȐȍ ȓȐȗȐȌȖȊ, ȉȖȓȍȍ ȟȍȔ 
Ȋ 1500 ȘȈȏ [17], ȕȐȒȈȒ ȕȍ ȊȓȐȧȧ ȗȘȐ ȥȚȖȔ ȕȈ ǽǳ, Ȗȉ-
țșȓȖȊȓȍȕȕțȦ ȊȏȈȐȔȖȌȍȑșȚȊȐȍȔ ȘȈȌȐȒȈȓȖȊ ȒȐșȓȖȘȖȌȈ 
(Ƕ2

•, •Ƕǵ). Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȗȘȖȌȖȓȎȈȍȚșȧ ȗȖȐșȒ 
ȕȖȊȣȝ ȈȒȚȐȊȈȚȖȘȖȊ ǽǳ, șȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȍ ȔȍȚȖȌȖȊ 
ȈȕȈȓȐȏȈ ȒȐȕȍȚȐȒȐ ǽǳ Ȑ ȔȈȚȍȔȈȚȐȟȍșȒȖȋȖ ȔȖȌȍȓȐȘȖȊȈ-
ȕȐȧ ȘȍȈȒȞȐȑ, ȗȘȐȊȖȌȧȡȐȝ Ȓ ȐșȗțșȒȈȕȐȦ ȒȊȈȕȚȖȊ ǽǳ, 
ș ȞȍȓȤȦ ȐȏțȟȍȕȐȧ Ȑȝ ȔȖȓȍȒțȓȧȘȕȖȋȖ ȔȍȝȈȕȐȏȔȈ. 
ǪȔȍșȚȍ ș ȚȍȔ ȕȍ ȚȖȓȤȒȖ șȈȔ ȔȍȚȖȌ ǽǳ, ȕȖ Ȑ ȗȘȐ-

ȉȖȘȣ Ȍȓȧ ȐȏȔȍȘȍȕȐȧ ǽǳ ȚȈȒȎȍ ȗȘȍȚȍȘȗȍȓȐ ȉȖȓȤȠȐȍ 
ȐȏȔȍȕȍȕȐȧ. ǪȘȍȔȧ, ȒȖȋȌȈ Ȍȓȧ ȐȏȔȍȘȍȕȐȧ șȊȍȟȍȕȐȧ 
ȗȘȐȝȖȌȐȓȖșȤ ȖȝȓȈȎȌȈȚȤ ȜȖȚȖțȔȕȖȎȐȚȍȓȤ ȝȍȔȐȓȦȔȐ-
ȕȖȔȍȚȘȈ ȎȐȌȒȐȔ ȈȏȖȚȖȔ ȐȓȐ ȚȊȍȘȌȖȑ țȋȓȍȒȐșȓȖȚȖȑ, 
țȠȓȖ ȉȍȏȊȖȏȊȘȈȚȕȖ. ǹȖȊȘȍȔȍȕȕȣȍ ȜȖȚȖțȔȕȖȎȐȚȍ-
ȓȐ Ȑ ȔȍȚȖȌȣ ȒȖȔȗȤȦȚȍȘȕȖȑ ȖȉȘȈȉȖȚȒȐ șȐȋȕȈȓȖȊ ȗȖ-

ȏȊȖȓȧȦȚ ȗȘȖȊȖȌȐȚȤ ȘȍȋȐșȚȘȈȞȐȦ ȌȈȎȍ șȖȉșȚȊȍȕȕȖȋȖ 
șȊȍȟȍȕȐȧ ȒȓȍȚȖȒ Ȑ ȚȒȈȕȍȑ, ȕȍ ȋȖȊȖȘȧ țȎȍ Ȗȉ ȈȒȚȐ-
ȊȐȘȖȊȈȕȕȖȑ ǽǳ. ǵȍȌȈȊȕȖ ȕȈ ȒȈȜȍȌȘȍ ȔȍȌȐȞȐȕșȒȖȑ 
ȉȐȖȜȐȏȐȒȐ ȜȈȒțȓȤȚȍȚȈ ȜțȕȌȈȔȍȕȚȈȓȤȕȖȑ ȔȍȌȐȞȐȕȣ 
Ǵǫǻ ȐȔ. Ǵ.Ǫ.ǳȖȔȖȕȖșȖȊȈ șȖȊȔȍșȚȕȖ ș ȔȈȓȣȔ ȗȘȍȌȗȘȐ-
ȧȚȐȍȔ «ǰȕȚȍȘǶȗȚȐȒȈ» ȉȣȓ ȘȈȏȘȈȉȖȚȈȕ ȗȖȘȚȈȚȐȊȕȣȑ 
ȝȍȔȐȓȦȔȐȕȖȔȍȚȘ, ȖȉȓȈȌȈȦȡȐȑ ȌȖșȚȈȚȖȟȕȖȑ ȟțȊșȚȊȐ-
ȚȍȓȤȕȖșȚȤȦ Ȑ șȕȈȉȎȍȕȕȣȑ șȖȊȘȍȔȍȕȕȖȑ ȗȘȖȋȘȈȔȔȖȑ 
ȖȉȘȈȉȖȚȒȐ ȌȈȕȕȣȝ PowerGraph [17]. ǷȘȐȉȖȘ ȔȖȎȍȚ ș 
țșȗȍȝȖȔ ȐșȗȖȓȤȏȖȊȈȚȤșȧ ȕȍ ȚȖȓȤȒȖ Ȋ ȕȈțȟȕȖ-ȐșșȓȍȌȖ-
ȊȈȚȍȓȤșȒȐȝ, ȕȖ Ȑ ȒȓȐȕȐȟȍșȒȐȝ ȓȈȉȖȘȈȚȖȘȐȧȝ, ȘȍȠȈ-
ȦȡȐȝ ȏȈȌȈȟȐ ȒȓȐȕȐȒȖ-ȓȈȉȖȘȈȚȖȘȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ. 
ǺȈȒ, ȕȈȗȘȐȔȍȘ, ȥȚȖȚ ȗȘȐȉȖȘ ȗȖȏȊȖȓȧȍȚ ȐȏȔȍȘȧȚȤ ȓȦ-
ȔȐȕȖȓȏȈȊȐșȐȔțȦ ǽǳ ȜȈȋȖȞȐȚȖȊ ȒȘȖȊȐ, ȓȦȞȐȋȍȕȐȕȏȈ-
ȊȐșȐȔțȦ ǽǳ ȒțșȖȟȒȖȊ ȚȒȈȕȍȑ Ȑ ȖȘȋȈȕȖȊ, ȖȗȘȍȌȍȓȧȚȤ 
ȈȒȚȐȊȕȖșȚȤ ȕȍȒȖȚȖȘȣȝ ȈȕȚȐȖȒșȐȌȈȕȚȕȣȝ ȜȍȘȔȍȕȚȖȊ 
(șțȗȍȘȖȒșȐȌȌȐșȔțȚȈȏȈ, ȒȈȚȈȓȈȏȈ), ȖȒȐșȓȧȍȔȖșȚȤ ȓȐ-
ȗȖȗȘȖȚȍȐȕȖȊ șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ, ȈȕȚȐȖȒșȐȌȈȕȚȕțȦ ȈȒ-
ȚȐȊȕȖșȚȤ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȎȐȌȒȖșȚȍȑ Ȑ ȓȍȒȈȘșȚȊȍȕȕȣȝ 
ȗȘȍȗȈȘȈȚȖȊ Ȑ ȔȕȖȋȖȍ ȌȘțȋȖȍ.
ǹȍȋȖȌȕȧ șȘȍȌȐ ȔȕȖȎȍșȚȊȈ ȕȈȗȘȈȊȓȍȕȐȑ ȔȍȌȐȞȐȕ-

șȒȖȑ ȉȐȖȜȐȏȐȒȐ ȖȌȕȐȔ Ȑȏ ȊȈȎȕȍȑȠȐȝ ȧȊȓȧȍȚșȧ Ȑș-
șȓȍȌȖȊȈȕȐȍ ȔȖȓȍȒțȓȧȘȕȣȝ Ȑ ȒȓȍȚȖȟȕȣȝ ȔȍȝȈȕȐȏȔȖȊ 
ȏȈȗȘȖȋȘȈȔȔȐȘȖȊȈȕȕȖȑ ȋȐȉȍȓȐ ȒȓȍȚȖȒ — ȈȗȖȗȚȖȏȈ, 
ȔȐȚȖȜȈȋȐȐ, ȕȍȒȘȖȗȚȖȏȈ. ǰȔȍȕȕȖ ȥȚȐ ȗȘȖȞȍșșȣ ȐȋȘȈȦȚ 
ȗȍȘȊȖșȚȍȗȍȕȕțȦ ȘȖȓȤ Ȋ ȘȈȏȊȐȚȐȐ ȖȘȋȈȕȐȏȔȈ, ȜȖȘȔȐ-
ȘȖȊȈȕȐȐ ȐȔȔțȕȕȖȑ șȐșȚȍȔȣ, ȖȗțȝȖȓȍȊȖȔ ȘȖșȚȍ Ȑ Ț.Ȍ. 
ǩȓȈȋȖȌȈȘȧ șȖȊȔȍșȚȕȣȔ ȐșșȓȍȌȖȊȈȕȐȧȔ, ȗȘȖȊȍȌȍȕȕȣȔ 
șȖȚȘțȌȕȐȒȈȔȐ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖ-
ȜȐȏȐȒȐ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, ȒȈȜȍȌȘȣ ȔȍȌȐȞȐȕ-
șȒȖȑ ȉȐȖȜȐȏȐȒȐ Ǵǫǻ ȐȔ. Ǵ.Ǫ.ǳȖȔȖȕȖșȖȊȈ Ȑ ȓȈȉȖȘȈȚȖ-
ȘȐȐ ȗȘȖȜȍșșȖȘȈ Ǫ.ǲȈȋȈȕȈ (ǻȕȐȊȍȘșȐȚȍȚ ȋ. ǷȐȚȚșȉțȘȋȈ, 
ǹȀǨ), șȚȈȓȖ ȐȏȊȍșȚȕȖ, ȟȚȖ Ȋ ȗȘȖȞȍșșȈȝ ȏȈȗȘȖȋȘȈȔȔȐ-
ȘȖȊȈȕȕȖȑ ȋȐȉȍȓȐ ȒȓȍȚȖȒ ȊȈȎȕțȦ ȘȖȓȤ ȐȋȘȈȍȚ ȞȐȚȖ-
ȝȘȖȔ ș [18]. ǷȘȍȊȘȈȡȈȧșȤ ȗȘȐ ȖȗȘȍȌȍȓȍȕȕȣȝ țșȓȖ-
ȊȐȧȝ Ȋ ȗȍȘȖȒșȐȌȈȏț, ȞȐȚȖȝȘȖȔ ș ȗȘȐȖȉȘȍȚȈȍȚ șȗȖ-
șȖȉȕȖșȚȤ Ȓ ȖȒȐșȓȍȕȐȦ ȓȐȗȐȌȖȊ ȔȐȚȖȝȖȕȌȘȐȈȓȤȕȣȝ 
ȔȍȔȉȘȈȕ [19]. ȅȚȖ Ȋ ȌȈȓȤȕȍȑȠȍȔ ȗȘȐȊȖȌȐȚ Ȓ ȖȉȘȈȏȖ-
ȊȈȕȐȦ ȊȖ ȊȕȍȠȕȍȑ ȔȍȔȉȘȈȕȍ ȔȐȚȖȝȖȕȌȘȐȑ ȒȘțȗȕȣȝ 
ȗȖȘ, ȟȍȘȍȏ ȒȖȚȖȘȣȍ ȞȐȚȖȝȘȖȔ ș ȔȖȎȍȚ ȊȣȝȖȌȐȚȤ Ȋ ȞȐ-
ȚȖȗȓȈȏȔț ȒȓȍȚȒȐ, ȟȚȖ ȊȓȍȟȍȚ ȏȈ șȖȉȖȑ ȈȒȚȐȊȈȞȐȦ ȒȈ-
șȒȈȌȈ ȒȈșȗȈȏ [20]. ǰȏțȟȍȕȐȍ ȔȍȝȈȕȐȏȔȖȊ ȘȍȋțȓȧȞȐȐ 
ȗȍȘȖȒșȐȌȈȏȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȞȐȚȖȝȘȖȔȈ ș ȗȖȏȊȖȓȐȚ Ȋ 
ȌȈȓȤȕȍȑȠȍȔ țȗȘȈȊȓȧȚȤ ȗȘȖȞȍșșȈȔȐ ȈȗȖȗȚȖȏȈ Ȑ, șȓȍ-
ȌȖȊȈȚȍȓȤȕȖ, ȓȍȟȐȚȤ ȔȕȖȋȐȍ ȏȈȉȖȓȍȊȈȕȐȧ. 
ǬȘțȋȖȍ ȗȍȘșȗȍȒȚȐȊȕȖȍ ȕȈțȟȕȖȍ ȕȈȗȘȈȊȓȍȕȐȍ Ȕȍ-

ȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ — ȐșșȓȍȌȖȊȈȕȐȍ ȔȖȓȍȒțȓȧȘ-
ȕȣȝ ȔȍȝȈȕȐȏȔȖȊ ȉȐȖșȚȐȔțȓȐȘțȦȡȍȋȖ ȌȍȑșȚȊȐȧ ȓȈ-
ȏȍȘȕȖȋȖ ȐȏȓțȟȍȕȐȧ. ǬȍȑșȚȊȐȚȍȓȤȕȖ, ȕȐȏȒȖȐȕȚȍȕșȐȊ-
ȕȖȍ ȓȈȏȍȘȕȖȍ ȐȏȓțȟȍȕȐȍ ȊȐȌȐȔȖȑ Ȑ ȐȕȜȘȈȒȘȈșȕȖȑ 
ȖȉȓȈșȚȐ șȗȍȒȚȘȈ ȠȐȘȖȒȖ ȐșȗȖȓȤȏțȍȚșȧ Ȋ ȒȓȐȕȐȟȍșȒȖȑ 
ȗȘȈȒȚȐȒȍ ȗȘȐ ȓȍȟȍȕȐȐ ȚȘȈȊȔȈȚȐȟȍșȒȐȝ ȗȖȊȘȍȎȌȍȕȐȑ, 
șȖșțȌȐșȚȣȝ ȕȈȘțȠȍȕȐȑ, șȐșȚȍȔȕȖ-ȜțȕȒȞȐȖȕȈȓȤȕȣȝ 
ȘȈșșȚȘȖȑșȚȊ, ȖșȚȘȣȝ Ȑ ȝȘȖȕȐȟȍșȒȐȝ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ, 
Ȉ ȚȈȒȎȍ ȌȍȋȍȕȍȘȈȚȐȊȕȖ-ȌȐșȚȘȖȜȐȟȍșȒȐȝ Ȑ ȌȘțȋȐȝ ȏȈ-
ȉȖȓȍȊȈȕȐȑ. 
ǶșȖȉȈȧ ȖȉȓȈșȚȤ ȓȈȏȍȘȕȖȑ ȜȖȚȖȔȍȌȐȞȐȕȣ — ȜȖȚȖ-

ȌȐȕȈȔȐȟȍșȒȈȧ ȚȍȘȈȗȐȧ ȖȗțȝȖȓȍȑ, ȒȖȚȖȘȈȧ ȖșțȡȍșȚ-
ȊȓȧȍȚșȧ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȥȒȏȖȋȍȕȕȣȝ ȜȖȚȖșȍȕșȐȉȐ-
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ȓȐȏȈȚȖȘȖȊ, ȖȉȓȈȌȈȦȡȐȝ șȗȖșȖȉȕȖșȚȤȦ ȕȈȒȈȗȓȐȊȈȚȤșȧ 
Ȋ ȖȗțȝȖȓȍȊȖȑ ȚȒȈȕȐ. Ǫ ȖșȕȖȊȍ ȓȈȏȍȘȕȖȑ ȜȖȚȖȌȐȕȈ-
ȔȐȟȍșȒȖȑ ȚȍȘȈȗȐȐ ȖȗțȝȖȓȍȑ ȓȍȎȐȚ ȈȒȚȐȊȈȞȐȧ șȊȖ-
ȉȖȌȕȖȘȈȌȐȒȈȓȤȕȣȝ ȘȍȈȒȞȐȑ Ȋ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȒȈȝ. 
ǰȕȐȞȐȈȚȖȘȈȔȐ ȥȚȐȝ ȘȍȈȒȞȐȑ ȧȊȓȧȦȚșȧ ǨǼǲ, ȖȉȘȈȏț-
ȦȡȐȍșȧ ȗȘȐ țȟȈșȚȐȐ ȔȖȓȍȒțȓȣ ȜȖȚȖșȍȕșȐȉȐȓȐȏȈȚȖȘȈ 
Ȋ ȊȖȏȉțȎȌȍȕȕȖȔ ȚȘȐȗȓȍȚȕȖȔ șȖșȚȖȧȕȐȐ. ǨǼǲ ȗȘȐȊȖ-
ȌȧȚ Ȓ șȊȖȉȖȌȕȖȘȈȌȐȒȈȓȤȕȖȔț ȗȖȊȘȍȎȌȍȕȐȦ ȓȐȗȐȌȖȊ, 
ȉȍȓȒȖȊ Ȑ ȕțȒȓȍȐȕȖȊȣȝ ȒȐșȓȖȚ, ȟȚȖ Ȋ ȒȖȕȍȟȕȖȔ șȟȍȚȍ 
ȊȣȏȣȊȈȍȚ ȋȐȉȍȓȤ ȒȓȍȚȖȒ ȖȗțȝȖȓȐ. ǷȖȌȖȉȕȣȍ ȥȜȜȍȒȚȣ 
ȊȖȏȔȖȎȕȣ Ȑ Ȋ șȓțȟȈȍ ȖȉȣȟȕȖȑ ȓȈȏȍȘȖȚȍȘȈȗȐȐ, ȚȈȒ ȒȈȒ 
ȈȒȞȍȗȚȖȘȈȔȐ ȥȕȍȘȋȐȐ ȓȈȏȍȘȕȖȋȖ ȐȏȓțȟȍȕȐȧ Ȋ ȊȐȌȐȔȖȑ 
ȖȉȓȈșȚȐ șȗȍȒȚȘȈ ȔȖȋțȚ ȉȣȚȤ ȥȕȌȖȋȍȕȕȣȍ ȜȖȚȖșȍȕșȐ-
ȉȐȓȐȏȈȚȖȘȣ, ȕȈȗȘȐȔȍȘ ȗȖȘȜȐȘȐȕȣ [21]. ǸȍȏțȓȤȚȈ-
Țȣ, ȗȖȓțȟȍȕȕȣȍ ȕȈ ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ 
ȉȐȖȜȐȏȐȒȐ (ǲȓȍȉȈȕȖȊ ǫ.ǰ., ǶșȐȗȖȊ Ǩ.ǵ.), ȗȖȏȊȖȓȐȓȐ 
ȌȈȚȤ ȖȉȢȧșȕȍȕȐȍ ȐȏȊȍșȚȕȖȔț ȚȍȘȈȗȍȊȚȐȟȍșȒȖȔț Ȍȍȑ-
șȚȊȐȦ ȓȈȏȍȘȕȖȋȖ ȖȉȓțȟȍȕȐȧ ȒȘȖȊȐ, ȒȖȚȖȘȖȍ ȗȘȖȧȊ-
ȓȧȍȚșȧ ȘȈșșȓȈȉȓȍȕȐȍȔ șȚȍȕȖȒ ȒȘȖȊȍȕȖșȕȣȝ șȖșțȌȖȊ 
(ȊȈȏȖȌȐȓȈȚȈȞȐȍȑ) Ȑ ȗȖȊȣȠȍȕȐȍȔ ȈȕȚȐȉȈȒȚȍȘȐȈȓȤȕȣȝ 
șȊȖȑșȚȊ ȒȘȖȊȐ [22, 23]. ȅȚȖ ȖȉȢȧșȕȍȕȐȍ șȖșȚȖȐȚ Ȋ ȚȖȔ, 
ȟȚȖ ȗȖȌ ȌȍȑșȚȊȐȍȔ ȓȈȏȍȘȕȖȋȖ ȐȏȓțȟȍȕȐȧ ȗȘȖȐșȝȖȌȐȚ 
ȜȖȚȖșȍȕșȐȉȐȓȐȏȐȘȖȊȈȕȕȖȍ ȋȍȔȈȚȖȗȖȘȜȐȘȐȕȖȔ ǷǶǳ 
Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ Ȑ ȔȍȔȉȘȈȕȈȝ ȒȓȍȚȖȒ, Ȑ ȖȉȘȈȏțȦȡȐ-
ȍșȧ ȗȘȖȌțȒȚȣ ȓȐȗȖȗȍȘȖȒșȐȌȈȞȐȐ ȊȣȏȣȊȈȦȚ ȗȘȍȌșȚȐ-
ȔțȓȧȞȐȦ (priming) ȜȈȋȖȞȐȚȖȊ ȒȘȖȊȐ, ȏȈȒȓȦȟȈȦȡț-
Ȧșȧ Ȋ țȊȍȓȐȟȍȕȐȐ Ȑȝ ȜțȕȒȞȐȖȕȈȓȤȕȖȋȖ ȗȖȚȍȕȞȐȈȓȈ. 
ǷȘȐ ȈȒȚȐȊȈȞȐȐ (ȕȈȗȘȐȔȍȘ, Ȋ ȖȟȈȋȍ ȊȖșȗȈȓȍȕȐȧ) ȚȈ-
ȒȐȍ ȜȈȋȖȞȐȚȣ ȗȘȖȌțȞȐȘțȦȚ ȉȖȓȤȠȍ ǨǼǲ Ȑ ȖȒșȐȌȈ 
ȈȏȖȚȈ, ȟȚȖ ȊȣȏȣȊȈȍȚ ȊȈȏȖȌȐȓȈȚȈȞȦ. ǵȍ Ȕȍȕȍȍ ȊȈȎ-
ȕțȦ ȘȖȓȤ ȐȋȘȈȍȚ ȜȖȚȖȓȐȏ ȒȖȔȗȓȍȒșȖȊ ȖȒșȐȌȈ ȈȏȖȚȈ 
(NO) ș ȋȍȔȐȕȖȊȣȔȐ șȖȍȌȐȕȍȕȐȧȔȐ ȖȘȋȈȕȐȏȔȈ — ȋȍ-
ȔȖȋȓȖȉȐȕȖȔ, ȞȐȚȖȝȘȖȔȖȔ ș, ȞȐȚȖȝȘȖȔȖȒșȐȌȈȏȖȑ [20]. 
Ǫ ȘȈȉȖȚȈȝ șȖȚȘțȌȕȐȒȖȊ ȒȈȜȍȌȘȣ (ǶșȐȗȖȊ Ǩ.ǵ. Ȑ șȖ-
ȈȊȚ.) ȉȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ Ȋșȍ ȥȚȐ ȒȖȔȗȓȍȒșȣ ȖȉȓȈȌȈȦȚ 
șȊȍȚȖȟțȊșȚȊȐȚȍȓȤȕȖșȚȤȦ Ȑ ȘȈșȗȈȌȈȦȚșȧ ȗȖȌ ȌȍȑșȚȊȐ-
ȍȔ ȓȈȏȍȘȕȖȋȖ ȐȏȓțȟȍȕȐȧ ȊȐȌȐȔȖȋȖ ȌȐȈȗȈȏȖȕȈ ș Ȋȣ-
șȊȖȉȖȎȌȍȕȐȍȔ NO [18].
ǰȏțȟȍȕȐȍ ȈȕȚȐȖȒșȐȌȈȕȚȕȣȝ șȊȖȑșȚȊ ȘȈȏȓȐȟȕȣȝ 

ȊȍȡȍșȚȊ, Ȉ ȚȈȒȎȍ ȔȍȝȈȕȐȏȔȖȊ Ȑȝ ȈȕȚȐȖȒșȐȌȈȕȚȕȖȋȖ 
ȌȍȑșȚȊȐȧ ȚȘȈȌȐȞȐȖȕȕȖ ȉȣȓȖ Ȑ ȖșȚȈȍȚșȧ ȖȌȕȐȔ Ȑȏ ȗȘȐ-
ȖȘȐȚȍȚȕȣȝ ȕȈȗȘȈȊȓȍȕȐȑ șȖȊȘȍȔȍȕȕȖȑ ȔȍȌȐȞȐȕșȒȖȑ 
ȉȐȖȜȐȏȐȒȐ. ǪȈȎȕȖșȚȤ ȥȚȖȋȖ ȕȈȗȘȈȊȓȍȕȐȧ ȖȉțșȓȖȊȓȍ-
ȕȈ ȕȍȖȉȝȖȌȐȔȖșȚȤȦ șȖȏȌȈȕȐȧ ȕȖȊȣȝ ȓȍȒȈȘșȚȊȍȕȕȣȝ 
ȗȘȍȗȈȘȈȚȖȊ ș ȈȕȚȐȖȒșȐȌȈȕȚȕȣȔȐ șȊȖȑșȚȊȈȔȐ ș ȞȍȓȤȦ 
Ȑȝ ȗȘȐȔȍȕȍȕȐȧ Ȍȓȧ ȗȘȖȜȐȓȈȒȚȐȒȐ Ȑ ȓȍȟȍȕȐȧ ȏȈȉȖ-
ȓȍȊȈȕȐȑ, șȖȗȘȖȊȖȎȌȈȦȡȐȝșȧ ȘȈȏȊȐȚȐȍȔ ȖȒșȐȌȈȚȐȊ-
ȕȖȋȖ șȚȘȍșșȈ. Ǭȓȧ ȐȏțȟȍȕȐȧ șȗȖșȖȉȕȖșȚȐ ȘȈȏȓȐȟȕȣȝ 
ȊȍȡȍșȚȊ, Ȉ ȚȈȒȎȍ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȎȐȌȒȖșȚȍȑ ȟȍȓȖȊȍ-
ȒȈ (șȣȊȖȘȖȚȒȈ ȒȘȖȊȐ, ȒȈȔȍȘȕȈȧ ȊȓȈȋȈ, șȓȍȏȈ, șȗȐȕ-
ȕȖȔȖȏȋȖȊȈȧ ȎȐȌȒȖșȚȤ, șȐȕȖȊȐȈȓȤȕȈȧ ȎȐȌȒȖșȚȤ Ȑ ȌȘ.) 
ȊȏȈȐȔȖȌȍȑșȚȊȖȊȈȚȤ șȖ șȊȖȉȖȌȕȣȔȐ ȘȈȌȐȒȈȓȈȔȐ ȐȓȐ, 
ȌȘțȋȐȔȐ șȓȖȊȈȔȐ, Ȍȓȧ ȐȏțȟȍȕȐȧ Ȑȝ ȈȕȚȐȖȒșȐȌȈȕȚȕȖȑ 
ȈȒȚȐȊȕȖșȚȐ (ǨǶǨ) Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȠȐȘȖȒȖ ȐșȗȖȓȤ-
ȏțȦȚ ȘȈȏȓȐȟȕȣȍ ȔȖȌȍȓȤȕȣȍ șȐșȚȍȔȣ. ǶșȕȖȊȕȣȔȐ ȒȖȔ-
ȗȖȕȍȕȚȈȔȐ ȚȈȒȐȝ ȔȖȌȍȓȤȕȣȝ șȐșȚȍȔ ȧȊȓȧȦȚșȧ șȐșȚȍȔȈ 
ȋȍȕȍȘȈȞȐȐ ȘȈȌȐȒȈȓȖȊ Ȑ șțȉșȚȘȈȚ (ȐȓȐ ȔȖȓȍȒțȓȈ-ȔȐ-
ȠȍȕȤ), ȒȖȚȖȘȣȑ ȗȖȌȊȍȘȋȈȍȚșȧ șȊȖȉȖȌȕȖȘȈȌȐȒȈȓȤȕȖȔț 
ȖȒȐșȓȍȕȐȦ. ǰȕȐȞȐȐȘȖȊȈȕȐȍ ȖȉȘȈȏȖȊȈȕȐȧ ȘȈȌȐȒȈȓȖȊ 

Ȋ ȔȖȌȍȓȤȕȣȝ șȐșȚȍȔȈȝ ȔȖȎȍȚ ȖșțȡȍșȚȊȓȧȚȤșȧ ȘȈȏȓȐȟ-
ȕȣȔȐ șȗȖșȖȉȈȔȐ, ȕȈȗȘȐȔȍȘ, ș ȗȖȔȖȡȤȦ ȐȖȕȖȊ ȔȍȚȈȓ-
ȓȖȊ ȗȍȘȍȔȍȕȕȖȑ ȊȈȓȍȕȚȕȖșȚȐ, ǻǼ-ȖȉȓțȟȍȕȐȧ, ȈȏȖ-șȖ-
ȍȌȐȕȍȕȐȑ, ȜȍȘȔȍȕȚȖȊ, șȔȍșȐ ȔȍȚȔȐȖȋȓȖȉȐȕȈ ș ǵ2Ƕ2. 
Ǫ ȒȈȟȍșȚȊȍ șțȉșȚȘȈȚȈ ȖȒȐșȓȍȕȐȧ ȔȖȋțȚ ȊȣșȚțȗȈȚȤ 
ȋȖȔȖȋȍȕȈȚȣ ȚȒȈȕȍȑ Ȑ ȖȘȋȈȕȖȊ, șțșȗȍȕȏȐȐ ȔȖȌȍȓȤȕȣȝ 
Ȑ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔȉȘȈȕ, ȥȔțȓȤșȐȐ ȕȍȕȈșȣȡȍȕȕȣȝ 
ȎȐȘȕȣȝ ȒȐșȓȖȚ, ȒȘȈșȐȚȍȓȐ [24]. ǬȖȉȈȊȓȍȕȐȍ Ȋ ȔȖ-
ȌȍȓȤȕțȦ șȐșȚȍȔț ȈȕȚȐȖȒșȐȌȈȕȚȖȊ ȐȓȐ ȉȐȖȓȖȋȐȟȍșȒȐȝ 
ȎȐȌȒȖșȚȍȑ, șȖȌȍȘȎȈȡȐȝ ȘȈȏȓȐȟȕȣȍ ȈȕȚȐȖȒșȐȌȈȕȚȣ, 
ȗȘȐȊȖȌȐȚ Ȓ țȔȍȕȤȠȍȕȐȦ ȖȉȘȈȏȖȊȈȕȐȧ ȘȈȌȐȒȈȓȖȊ Ȑ 
ȚȖȘȔȖȎȍȕȐȦ ȖȒȐșȓȍȕȐȧ șțȉșȚȘȈȚȈ, ȒȖȚȖȘȖȍ ȘȍȋȐșȚȘȐ-
ȘțȍȚșȧ ș ȗȖȔȖȡȤȦ ȘȈȏȓȐȟȕȣȝ ȔȍȚȖȌȖȊ: ǽǳ, șȗȍȒȚȘȖ-
ȜȖȚȖȔȍȚȘȐȐ, ȜȓțȖȘȐȔȍȚȘȐȐ, ȗȖȓȧȘȖȋȘȈȜȐȐ Ȑ Ț.Ȍ. 
Ǭȓȧ ȒȖȓȐȟȍșȚȊȍȕȕȖȑ ȖȞȍȕȒȐ ȊȍȓȐȟȐȕȣ ǨǶǨ ȉȐȖȓȖȋȐ-
ȟȍșȒȖȑ ȎȐȌȒȖșȚȐ ȍȍ ȊȣȘȈȎȈȦȚ ȟȍȘȍȏ ȒȖȕȞȍȕȚȘȈȞȐȦ 
șȚȈȕȌȈȘȚȕȖȋȖ ȈȕȚȐȖȒșȐȌȈȕȚȈ. Ǫ ȒȈȟȍșȚȊȍ șȚȈȕȌȈȘȚȕȖ-
ȋȖ ȈȕȚȐȖȒșȐȌȈȕȚȈ ȟȈșȚȖ ȐșȗȖȓȤȏțȍȚșȧ ȚȘȖȓȖȒș — ȊȖ-
ȌȖȘȈșȚȊȖȘȐȔȣȑ ȈȕȈȓȖȋ ȊȐȚȈȔȐȕȈ ǭ ȐȓȐ ȒȈȒȖȑ-ȓȐȉȖ 
ȌȘțȋȖȑ ȈȕȚȐȖȒșȐȌȈȕȚ. Ǫ ȐșșȓȍȌȖȊȈȕȐȧȝ, ȗȘȖȊȍȌȍȕȕȣȝ 
ȕȈ ȒȈȜȍȌȘȈȝ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ǸǵǰǴǻ 
ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ Ǵǫǻ ȐȔ. 
Ǵ.Ǫ.ǳȖȔȖȕȖșȖȊȈ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȔȍȚȖȌȈ ǽǳ, ȉȣȓȖ 
ȗȖȒȈȏȈȕȖ, ȟȚȖ ǨǶǨ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȎȐȌȒȖșȚȍȑ ȟȍȓȖȊȍ-
ȒȈ ȔȖȎȕȖ ȐșȗȖȓȤȏȖȊȈȚȤ Ȋ ȒȈȟȍșȚȊȍ ȌȖȗȖȓȕȐȚȍȓȤȕȖȋȖ 
ȗȖȒȈȏȈȚȍȓȧ ȗȘȐ ȖȞȍȕȒȍ ȜțȕȒȞȐȖȕȈȓȤȕȖȋȖ șȖșȚȖȧȕȐȧ 
ȍȋȖ ȈȕȚȐȖȒșȐȌȈȕȚȕȖȑ șȐșȚȍȔȣ, Ȉ ȚȈȒȎȍ ȗȘȐ ȖȗȘȍȌȍ-
ȓȍȕȐȐ ȥȜȜȍȒȚȐȊȕȖșȚȐ ȗȘȐȔȍȕȍȕȐȧ ȥȒȏȖȋȍȕȕȣȝ ȈȕȚȐ-
ȖȒșȐȌȈȕȚȖȊ Ȋ ȓȍȟȍȕȐȐ ȏȈȉȖȓȍȊȈȕȐȑ [25, 26]. ǷȘȐ ȥȚȖȔ 
ȖȉȢȍȔ ȐșșȓȍȌțȍȔȖȑ ȉȐȖȓȖȋȐȟȍșȒȖȑ ȎȐȌȒȖșȚȐ (ȕȈȗȘȐ-
ȔȍȘ, șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ) șȖșȚȈȊȓȧȍȚ 10–20 ȔȒȓ. ȅȚȖ 
ȗȖȏȊȖȓȧȍȚ ȖșțȡȍșȚȊȓȧȚȤ ȏȈȉȖȘ ȒȘȖȊȐ Ȑȏ ȗȈȓȤȞȈ, ȟȚȖ 
ȖȟȍȕȤ ȊȈȎȕȖ ȗȘȐ ȌȐȕȈȔȐȟȍșȒȖȔ ȕȈȉȓȦȌȍȕȐȐ ȏȈ ȉȖȓȤ-
ȕȣȔȐ.  

ǷȍȘșȗȍȒȚȐȊȣ ȌȈȓȤȕȍȑȠȐȝ ȐșșȓȍȌȖȊȈȕȐȑ 

ǭșȓȐ ȋȖȊȖȘȐȚȤ Ȗ ȗȍȘșȗȍȒȚȐȊȈȝ ȕȈțȟȕȣȝ ȐșșȓȍȌȖ-
ȊȈȕȐȑ Ȋ ȖȉȓȈșȚȐ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ, ȚȖ ȖȕȐ Ȋ 
ȖȗȘȍȌȍȓȍȕȕȖȑ șȚȍȗȍȕȐ șȊȧȏȈȕȣ ș ȘȈȏȊȐȚȐȍȔ ȔȍȚȖȌȈ 
ǽǳ. ǪȣșȖȒȈȧ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȤ ȔȍȚȖȌȈ ǽǳ, ȊȖȏȔȖȎ-
ȕȖșȚȤ ȐȏțȟȈȚȤ ȒȐȕȍȚȐȒț ȗȘȖȞȍșșȈ, ȘȈȉȖȚȈȚȤ ș ȕȈȚȐȊ-
ȕȣȔ ȉȐȖȓȖȋȐȟȍșȒȐȔ ȔȈȚȍȘȐȈȓȖȔ, ȒȖȔȗȈȒȚȕȖșȚȤ Ȑ ȗȘȖ-
șȚȖȚȈ ȖȉȖȘțȌȖȊȈȕȐȧ ȌȈȦȚ ȍȔț ȉȖȓȤȠȐȍ ȗȘȍȐȔțȡȍșȚȊȈ 
ȗȖ șȘȈȊȕȍȕȐȦ ș ȌȘțȋȐȔȐ ȔȍȚȖȌȈȔȐ. ǶȌȐȕ Ȑȏ ȗțȚȍȑ 
ȘȈȏȊȐȚȐȧ ȥȚȖȋȖ ȔȍȚȖȌȈ ȏȈȒȓȦȟȈȍȚșȧ Ȋ ȘȍȠȍȕȐȐ ȕȍ 
ȚȖȓȤȒȖ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ, ȕȖ Ȑ ȗȘȐȒȓȈȌȕȣȝ ȏȈȌȈȟ, Ȑ Ȋ 
ȟȈșȚȕȖșȚȐ, Ȋ ȘȈȏȘȈȉȖȚȒȍ ȕȖȊȣȝ ȒȓȐȕȐȒȖ-ȌȐȈȋȕȖșȚȐȟȍ-
șȒȐȝ ȚȍșȚȖȊ. ǴȖȎȕȖ ȌțȔȈȚȤ, ȟȚȖ ȌȈȓȤȕȍȑȠȍȍ ȘȈȏȊȐȚȐȍ 
ȔȍȚȖȌȈ ǽǳ șȌȍȓȈȍȚ ȍȋȖ ȖȌȕȐȔ Ȑȏ ȋȓȈȊȕȣȝ ȔȍȚȖȌȖȊ Ȑȏ-
țȟȍȕȐȧ șȊȖȉȖȌȕȖȘȈȌȐȒȈȓȤȕȣȝ ȗȘȖȞȍșșȖȊ Ȋ țșȓȖȊȐȧȝ 
ȒȓȐȕȐȟȍșȒȖȑ ȓȈȉȖȘȈȚȖȘȐȐ. ǻȎȍ șȍȋȖȌȕȧ ȝȍȔȐȓȦȔȐ-
ȕȍșȞȍȕȚȕȣȍ ȐșșȓȍȌȖȊȈȕȐȧ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȎȐȌȒȖșȚȍȑ, 
ȒȓȍȚȖȒ ȒȘȖȊȐ Ȑ ȕȍȉȖȓȤȠȐȝ ȜȘȈȋȔȍȕȚȖȊ ȚȒȈȕȍȑ ȗȖȏȊȖ-
ȓȧȦȚ ȗȖȓțȟȈȚȤ ȊȈȎȕțȦ ȐȕȜȖȘȔȈȞȐȦ Ȗȉ ȐȕȚȍȕșȐȊȕȖ-
șȚȐ șȊȖȉȖȌȕȖȘȈȌȐȒȈȓȤȕȣȝ ȗȘȖȞȍșșȖȊ, șȖșȚȖȧȕȐȐ Ȉȕ-
ȚȐȖȒșȐȌȈȕȚȕȖȋȖ ȗȖȚȍȕȞȐȈȓȈ, ȜțȕȒȞȐȖȕȈȓȤȕȖȑ ȈȒȚȐȊ-
ȕȖșȚȐ ȜȈȋȖȞȐȚȖȊ Ȑ Ț.Ȍ. ȗȘȐ ȘȈȏȓȐȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ 
ȟȍȓȖȊȍȒȈ. ȅȚȖ ȌȈȍȚ ȊȖȏȔȖȎȕȖșȚȤ șȊȖȍȊȘȍȔȍȕȕȖ ȊȣȧȊ-
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ȓȧȚȤ ȋȘțȗȗȣ ȘȐșȒȈ, ȗȘȖȋȕȖȏȐȘȖȊȈȚȤ ȝȈȘȈȒȚȍȘ ȚȍȟȍȕȐȧ 
ȏȈȉȖȓȍȊȈȕȐȧ, ȖȞȍȕȐȊȈȚȤ ȥȜȜȍȒȚȐȊȕȖșȚȤ ȗȘȖȊȖȌȐȔȣȝ 
ȓȍȟȍȉȕȣȝ ȔȍȘȖȗȘȐȧȚȐȑ. ǴȖȎȕȖ ȕȈȌȍȧȚȤșȧ, ȟȚȖ Ȋ ȉȓȐ-
ȎȈȑȠȍȔ ȉțȌțȡȍȔ ȥȚȐ ȉȐȖȜȐȏȐȟȍșȒȐȍ ȔȍȚȖȌȣ șȚȈȕțȚ 
ȖȉȣȟȕȣȔȐ ȘȧȌȖȊȣȔȐ ȚȍșȚȈȔȐ, ȒȈȒȐȔȐ, ȕȈȗȘȐȔȍȘ, ȧȊ-
ȓȧȦȚșȧ ȔȍȚȖȌȣ ȗȖȌșȟȍȚȈ ȒȖȓȐȟȍșȚȊȈ ȥȘȐȚȘȖȞȐȚȖȊ ȐȓȐ 
ȓȍȑȒȖȞȐȚȖȊ Ȋ ȒȘȖȊȐ. 
ǩȍȏțșȓȖȊȕȖ, Ȍȓȧ ȘȍȠȍȕȐȧ ȥȚȐȝ ȏȈȌȈȟ ȚȘȍȉțȦȚșȧ ȕȍ 

ȚȖȓȤȒȖ șȍȘȚȐȜȐȞȐȘȖȊȈȕȕȣȍ ȗȘȐȉȖȘȣ Ȑ ȔȍȚȖȌȐȒȐ, ȕȖ 
Ȑ ȊȣșȖȒȖȒȊȈȓȐȜȐȞȐȘȖȊȈȕȕȣȑ ȗȍȘșȖȕȈȓ. ǿȚȖ ȒȈșȈȍȚșȧ 
ȗȍȘșȖȕȈȓȈ, ȚȖ Ȗȕ țȎȍ ȍșȚȤ. ȅȚȖ șȚțȌȍȕȚȣ, ȒȖȚȖȘȣȍ Ȗȉ-
țȟȈȦȚșȧ ȕȈ ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐ-
ȏȐȒȐ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ ǸǵǰǴǻ ȐȔ. 
ǵ.ǰ.ǷȐȘȖȋȖȊȈ. ǯȈ ȗȖșȓȍȌȕȐȍ ȋȖȌȣ ȐȕȚȍȘȍș ȔȖȓȖȌȍ-
ȎȐ Ȓ ȕȈțȟȕȣȔ ȐșșȓȍȌȖȊȈȕȐȧȔ Ȋ ȖȉȓȈșȚȐ ȔȍȌȐȞȐȕȣ 
șȕȖȊȈ ȊȖȏȘȖș. ǩȖȓȤȠȐȕșȚȊȖ ȊȣȗțșȒȕȐȒȖȊ ȒȈȜȍȌȘȣ 
Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ȐȌțȚ ȘȈȉȖȚȈȚȤ Ȋ 
ȕȈțȟȕȖ-ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȍ Ȑ ȒȓȐȕȐȒȖ-ȌȐȈȋȕȖșȚȐȟȍ-
șȒȐȍ ȓȈȉȖȘȈȚȖȘȐȐ ȘȈȏȓȐȟȕȣȝ ȓȍȟȍȉȕȣȝ țȟȘȍȎȌȍȕȐȑ 
Ȑ ȞȍȕȚȘȖȊ. ǳțȟȠȐȍ Ȑȏ ȕȈȠȐȝ șȚțȌȍȕȚȖȊ Ȑ ȈșȗȐȘȈȕȚȖȊ 
ȗȖȓțȟȈȦȚ țȕȐȒȈȓȤȕțȦ ȊȖȏȔȖȎȕȖșȚȤ ȗȘȖȑȚȐ șȚȈȎȐ-
ȘȖȊȒț Ȋ ȊȍȌțȡȐȝ ȕȈțȟȕȖ-ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȝ ȐȕșȚȐ-
ȚțȚȈȝ Ȑ țȕȐȊȍȘșȐȚȍȚȈȝ ǹȀǨ, ǫȍȘȔȈȕȐȐ, ǨȊșȚȘȐȐ, ȟȚȖ 
ȗȖȏȊȖȓȧȍȚ ȐȔ ȖȏȕȈȒȖȔȐȚȤșȧ ș ȌȖșȚȐȎȍȕȐȧȔȐ ȔȐȘȖ-
ȊȖȑ ȕȈțȒȐ, ȗȖȓțȟȐȚȤ ȝȖȘȖȠȐȑ ȕȈțȟȕȣȑ Ȑ ȎȐȏȕȍȕȕȣȑ 
ȖȗȣȚ. Ǫșȍ ȥȚȖ șȖȏȌȈȍȚ ȉȓȈȋȖȗȘȐȧȚȕȣȍ ȗȍȘșȗȍȒȚȐȊȣ 
Ȍȓȧ ȌȈȓȤȕȍȑȠȍȋȖ ȗȖșȚțȗȈȚȍȓȤȕȖȋȖ ȘȈȏȊȐȚȐȧ ȔȍȌȐ-
ȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ. 
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