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Ǫ șȚȈȚȤȍ ȗȘȍȌșȚȈȊȓȍȕ ȓȐȚȍȘȈȚțȘȕȣȑ ȖȉȏȖȘ șȖȊȘȍȔȍȕȕȣȝ ȌȈȕȕȣȝ ȗȖ ȔȍȚȖȌȈȔ ȐșșȓȍȌȖȊȈȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȚȖȒȈ 
ȕȈ ȥȒșȚȘȈ- Ȑ ȐȕȚȘȈȒȘȈȕȐȈȓȤȕȖȔ țȘȖȊȕȧȝ ȗȘȐ ȖȒȒȓȦȏȐȘțȦȡȐȝ ȏȈȉȖȓȍȊȈȕȐȧȝ ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ. ǻ ȉȖȓȤ-
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ȖȌȕȖȜȖȚȖȕȕȖȑ ȥȔȐșșȐȖȕȕȖȑ ȒȖȔȗȤȦȚȍȘȕȖȑ ȚȖȔȖȋȘȈȜȐȍȑ ș 99mTș-ǫǴǷǨǶ Ȑ țȓȤȚȘȈȏȊțȒȖȊȣȔȐ ȔȍȚȖȌȈȔȐ ȌȐȈȋȕȖ-
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ȚȘȈȏȊțȒȖȊȖȍ ȌțȗȓȍȒșȕȖȍ șȒȈȕȐȘȖȊȈȕȐȍ
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The article contains modern data review of a brain perfusion on extra- and intracranial levels during occlusion diseases 
of brachiocephalic arteries. In patients with brain ischemia there were described the possibilities of assessing the 
level of perfusion by noninvasive methods: single-proton emission computed tomography with 99mTc-HMPAO and 
ultrasound diagnostic methods with functional loading tests.
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ǹȗȍȞȐȈȓȤȕȣȍ ȈȕȈȚȖȔȐȟȍșȒȐȍ Ȑ ȜțȕȒȞȐȖȕȈȓȤȕȣȍ 
ȖșȖȉȍȕȕȖșȚȐ ȌȍȓȈȦȚ ȋȖȓȖȊȕȖȑ ȔȖȏȋ (ǫǴ) țȕȐȒȈȓȤ-

ȕȣȔ, șțȡȍșȚȊȍȕȕȖ ȖȚȓȐȟȈȦȡȐȔșȧ ȖȚ ȌȘțȋȐȝ ȖȘȋȈȕȖȔ 
ȟȍȓȖȊȍȟȍșȒȖȋȖ ȖȘȋȈȕȐȏȔȈ. ǷȘȍȎȌȍ ȊșȍȋȖ, ȗȖȘȈȎȈȍȚ 
ȐșȒȓȦȟȐȚȍȓȤȕȈȧ șȗȖșȖȉȕȖșȚȤ șȐșȚȍȔȣ ȔȖȏȋȖȊȖȋȖ ȒȘȖ-
ȊȖȖȉȘȈȡȍȕȐȧ Ȓ șȈȔȖȘȍȋțȓȧȞȐȐ, ȘȍȋțȓȧȞȐȐ ȗȍȘȜțȏȐȐ 
Ȑ ȒȓȍȚȖȟȕȖȋȖ ȔȍȚȈȉȖȓȐȏȔȈ.

ǪȕțȚȘȐȟȍȘȍȗȕȣȍ ȈȘȚȍȘȐȐ ȖȚȓȐȟȈȦȚșȧ ȖȚ ȖșȚȈȓȤ-
ȕȣȝ ȈȘȚȍȘȐȑ ȖȘȋȈȕȐȏȔȈ. ǺȈȒ ȒȈȒ ȟȍȘȍȗ ȏȈȡȐȡȈȍȚ Ȑȝ 
ȖȚ ȊȕȍȠȕȍȋȖ ȌȈȊȓȍȕȐȧ, șȚȍȕȒȐ șȖșțȌȖȊ șȚȈȕȖȊȧȚșȧ 
ȚȖȕȤȠȍ. Ǫ ȔȍȌȐȐ ȕȍȚ ȥȓȈșȚȐȟȍșȒȐȝ ȊȖȓȖȒȖȕ, ȖȌȕȈȒȖ 
ȔȣȠȍȟȕȣȍ ȈȘȚȍȘȐȐ ȒȖȘȣ ǫǴ ȐȔȍȦȚ ȝȖȘȖȠȖ ȘȈȏȊȐȚțȦ 
ȊȕțȚȘȍȕȕȦȦ ȥȓȈșȚȐȟȕțȦ ȖȉȖȓȖȟȒț [1]. ǭȡȍ ȉȖȓȍȍ 
țȌȐȊȐȚȍȓȤȕȈȧ ȖșȖȉȍȕȕȖșȚȤ șȐșȚȍȔȣ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖ-
ȖȉȘȈȡȍȕȐȧ í ȋȍȔȈȚȖȥȕȞȍȜȈȓȐȟȍșȒȐȑ ȉȈȘȤȍȘ, șȖșȚȖȧ-
ȡȐȑ Ȑȏ șȗȍȞȐȈȓȤȕȣȝ ȥȕȌȖȚȍȓȐȈȓȤȕȣȝ ȒȓȍȚȖȒ, ȕȈȝȖȌȧ-
ȡȐȝșȧ Ȋ ȗȓȖȚȕȖȔ ȒȖȕȚȈȒȚȍ ș ȔȖȏȋȖȊȣȔȐ ȒȈȗȐȓȓȧȘȈȔȐ. 
Ƕȕ ȘȍȋțȓȐȘțȍȚ ȊȝȖȌ ȊȣșȖȒȖȔȖȓȍȒțȓȧȘȕȣȝ Ȑ ȋȐȌȘȖ-
ȜȐȓȤȕȣȝ ȊȍȡȍșȚȊ Ȋ ȞȍȕȚȘȈȓȤȕțȦ ȕȍȘȊȕțȦ șȐșȚȍȔț. 
ȅȚȐ ȊȍȡȍșȚȊȈ ȚȘȈȕșȗȖȘȚȐȘțȍȚ ȖȉȡȐȑ ȗȖȚȖȒ ȒȘȖȊȐ, Ȑ 
ȖȕȐ ș ȓȍȋȒȖșȚȤȦ ȗȖȗȈȌȈȦȚ Ȋ ȌȘțȋȐȍ ȖȘȋȈȕȣ ȚȍȓȈ, ȕȖ 
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ǹȖȊȘȍȔȍȕȕȣȍ ȊȖȏȔȖȎȕȖșȚȐ ȐșșȓȍȌȖȊȈȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ Ȑ țȘȖȊȕȧ ȞȍȘȍȉȘȈȓȤȕȖȑ ȗȍȘȜțȏȐȐ ț ȉȖȓȤȕȣȝ ș ȖȒȒȓȦȏȐȘțȦȡȐȔȐ ȗȖȘȈȎȍȕȐȧȔȐ ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ

ȕȍ Ȋ ǫǴ [2]. ǴȖȏȋ í ȍȌȐȕșȚȊȍȕȕȣȑ ȖȘȋȈȕ, ȗȘȈȒȚȐȟȍșȒȐ 
ȓȐȠȍȕȕȣȑ ȥȕȍȘȋȍȚȐȟȍșȒȐȝ ȏȈȗȈșȖȊ. ǷȖȌȈȟț ȒȐșȓȖȘȖ-
ȌȈ Ȑ ȋȓȦȒȖȏȣ ȖȉȍșȗȍȟȐȊȈȍȚ ȔȖȏȋȖȊȖȑ ȒȘȖȊȖȚȖȒ (ǴǲǺ). 
ǵȍȑȘȖȕȕȈȧ ȈȒȚȐȊȕȖșȚȤ ȏȈȊȐșȐȚ ȖȚ ȕȍȗȘȍȘȣȊȕȖșȚȐ 
ȥȚȖȑ ȗȖȌȈȟȐ [3], ȟȚȖ ȌȍȓȈȍȚ ȔȖȏȋ ȒȘȈȑȕȍ ȟțȊșȚȊȐȚȍȓȤ-
ȕȣȔ Ȑ țȧȏȊȐȔȣȔ Ȓ ȕȍȏȕȈȟȐȚȍȓȤȕȣȔ ȐȏȔȍȕȍȕȐȧȔ ǴǲǺ. 
ǹȖșțȌȐșȚȈȧ șȐșȚȍȔȈ ȔȖȏȋȈ ȖȉȓȈȌȈȍȚ ȔȍȝȈȕȐȏȔȖȔ șȈ-
ȔȖȘȍȋțȓȧȞȐȐ Ȍȓȧ ȗȖȌȌȍȘȎȈȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȚȖȒȈ.
ǵȍșȔȖȚȘȧ ȕȈ ȘȈȏȕȖȖȉȘȈȏȐȍ ȊȖȏȔȖȎȕȖșȚȍȑ ȐșșȓȍȌȖ-

ȊȈȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȚȖȒȈ, ȕȍ șțȡȍșȚȊțȍȚ ȒȖȕȒȘȍȚ-
ȕȖȑ Ȑ ȍȌȐȕșȚȊȍȕȕȖȑ ȔȍȚȖȌȐȒȐ, ȗȖȏȊȖȓȧȦȡȍȑ ȖȞȍȕȐȚȤ 
șȖșȚȖȧȕȐȍ ȞȍȘȍȉȘȈȓȤȕȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ. Ǫ «ȗȐȘȈ-
ȔȐȌȍ» ȔȍȚȖȌȖȊ ȐșșȓȍȌȖȊȈȕȐȧ șȖșțȌȐșȚȖȑ ȗȈȚȖȓȖȋȐȐ 
ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ, Ȉ ȚȈȒȎȍ ȗȘȐ ȐȏțȟȍȕȐȐ ȘȍȈȒȚȐȊȕȖșȚȐ 
ȔȖȏȋȖȊȣȝ șȖșțȌȖȊ Ȋșȍ șȖșȚȈȊȓȧȦȡȐȍ ȒȘȈȑȕȍ ȊȈȎȕȣ 
Ȑ ȌȖȗȖȓȕȧȦȚ ȌȘțȋ ȌȘțȋȈ. ǬȖ ȕȍȌȈȊȕȍȋȖ ȊȘȍȔȍȕȐ ȔȕȖ-
ȋȐȍ ȌȐȈȋȕȖșȚȐȟȍșȒȐȍ ȗȘȐȍȔȣ ȐșȗȖȓȤȏȖȊȈȓȐ ȚȖȓȤȒȖ Ȋ 
ȕȈțȟȕȣȝ ȘȈȏȘȈȉȖȚȒȈȝ. ǶȌȕȈȒȖ ȕȍșȔȖȚȘȧ ȕȈ, ȒȈȏȈȓȖșȤ 
ȉȣ, țșȖȊȍȘȠȍȕșȚȊȖȊȈȕȕȣȍ ȈȓȋȖȘȐȚȔȣ ȖȉșȓȍȌȖȊȈȕȐȑ 
ȗȘȐ ȘȈȏȓȐȟȕȣȝ ȊȐȌȈȝ ȐȕȚȘȈ- Ȑ ȥȒșȚȘȈȒȘȈȕȐȈȓȤȕȖȑ 
șȖșțȌȐșȚȖȑ ȗȈȚȖȓȖȋȐȐ, ȕȍȖȉȝȖȌȐȔȖ ȊȕȍȌȘȧȚȤ ȕȖȊȣȍ 
ȌȐȈȋȕȖșȚȐȟȍșȒȐȍ ȔȍȚȖȌȐȒȐ, ȗȖȏȊȖȓȧȦȡȐȍ ȗȖȓȕȖ-
ȞȍȕȕȖ ȗȖȕȧȚȤ Ȑ ȜțȕȒȞȐȖȕȈȓȤȕȖ ȖȞȍȕȐȚȤ șȖșȚȖȧȕȐȍ 

ȔȖȏȋȖȊȖȑ ȋȍȔȖȌȐȕȈȔȐȒȐ. ǲȘȈȑȕȍ ȊȈȎȕȖ ȒȖȔȗȓȍȒșȕȖ 
ȗȖȌȝȖȌȐȚȤ Ȓ ȖȉșȓȍȌȖȊȈȕȐȦ ȞȍȘȍȉȘȈȓȤȕȖȋȖ ȒȘȖȊȖȚȖȒȈ 
ț ȗȈȞȐȍȕȚȖȊ ș șȖȟȍȚȈȕȕȣȔ ȔȕȖȋȖșȖșțȌȐșȚȣȔ ȗȖȘȈȎȍ-
ȕȐȍȔ ȊȍȚȊȍȑ ȌțȋȐ ȈȖȘȚȣ Ȑ ȒȖȘȖȕȈȘȕȣȝ ȈȘȚȍȘȐȑ. ǹȗȍ-
ȞȐȈȓȐșȚȣ, ȏȈȕȐȔȈȦȡȐȍșȧ ȖȉșȓȍȌȖȊȈȕȐȍȔ Ȑ ȓȍȟȍȕȐȍȔ 
ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȉȖȓȤȕȣȝ, ȌȖȓȎȕȣ ȐȔȍȚȤ ȖȗȘȍȌȍ-
ȓȍȕȕȣȑ ȖȉȢȍȔ ȏȕȈȕȐȑ ȒȈȒ Ȋ ȖȉȓȈșȚȐ ȒȈȘȌȐȖȓȖȋȐȐ Ȑ 
ȒȈȘȌȐȖȝȐȘțȘȋȐȐ, ȚȈȒ Ȑ Ȋ ȗȘȈȒȚȐȟȍșȒȖȑ ȕȍȊȘȖȓȖȋȐȐ Ȑ 
ȞȍȘȍȉȘȖȈȕȋȐȖȓȖȋȐȐ.
Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ șțȡȍșȚȊțȍȚ ȔȕȖȎȍșȚȊȖ ȕȖȊȍȑ-

ȠȐȝ ȌȐȈȋȕȖșȚȐȟȍșȒȐȝ ȔȍȚȖȌȖȊ ȐșșȓȍȌȖȊȈȕȐȧ ȗȈȚȖ-
ȓȖȋȐȐ șȖșțȌȖȊ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ, ȓȐȌȐȘțȦȡȍȍ ȔȍșȚȖ 
șȘȍȌȐ ȒȖȚȖȘȣȝ ȏȈȕȐȔȈȍȚ țȓȤȚȘȈȏȊțȒȖȊȖȍ ȌțȗȓȍȒșȕȖȍ 
șȒȈȕȐȘȖȊȈȕȐȍ (ǻǯǬǹ).
ǷȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ Ȑ ȐȕȚȘȈȒȘȈȕȐ-

ȈȓȤȕȣȝ șȖșțȌȖȊ ȗȘȖȐȏȊȖȌȧȚ ȓȖȒȈȞȐȦ Ȑ ȊȐȏțȈȓȐȏȈȞȐȦ 
Ȑȝ șȘȍȏȈ. ǻȓȤȚȘȈȏȊțȒȖȊȖȍ ȌțȗȓȍȒșȕȖȍ șȒȈȕȐȘȖȊȈȕȐȍ 
ȗȖȏȊȖȓȧȍȚ ȊȐȏțȈȓȐȏȐȘȖȊȈȚȤ ȗȖȟȚȐ Ȋșȍ ȈȘȚȍȘȐȐ, ȗȐȚȈ-
ȦȡȐȍ ȋȖȓȖȊȕȖȑ ȔȖȏȋ, ȖȗȘȍȌȍȓȧȧ ȓȐȕȍȑȕțȦ șȒȖȘȖșȚȤ Ȑ 
ȕȈȗȘȈȊȓȍȕȐȍ ȒȘȖȊȖȚȖȒȈ. ǰșȗȖȓȤȏȖȊȈȕȐȍ ȚȘȈȕșȒȘȈȕȐ-
ȈȓȤȕȖȋȖ ȌțȗȓȍȒșȕȖȋȖ șȒȈȕȐȘȖȊȈȕȐȧ șȗȖșȖȉșȚȊțȍȚ ȉȖ-
ȓȍȍ ȌȖșȚȖȊȍȘȕȖȑ ȌȐȈȋȕȖșȚȐȒȍ ȓȖȒȈȓȐȏȈȞȐȐ ȗȖȘȈȎȍȕȐȧ 
șȖȕȕȣȝ Ȑ ȗȖȏȊȖȕȖȟȕȣȝ ȈȘȚȍȘȐȑ (ȘȐș. 1).

Ǩ        ǩ

ǸȐș. 1. ǸȍȏțȓȤȚȈȚȣ țȓȤȚȘȈȏȊțȒȖȊȖȋȖ ȌțȗȓȍȒșȕȖȋȖ șȒȈȕȐȘȖȊȈȕȐȧ:
Ǩ — S-ȖȉȘȈȏȕȈȧ ȌȍȜȖȘȔȈȞȐȧ («ȒȐȕȒȐȕȋ») ȊȕțȚȘȍȕȕȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ;
ǩ — ȒȘȐȚȐȟȍșȒȐȑ șȚȍȕȖȏ ȊȕțȚȘȍȕȕȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ

Ǩ        ǩ

ǸȐș. 2. ǪȐȏțȈȓȐȏȈȞȐȧ ȊȕțȚȘȐȔȖȏȋȖȊȣȝ ȈȘȚȍȘȐȑ Ȋ ȘȍȎȐȔȍ țȓȤȚȘȈȏȊțȒȖȊȖȋȖ ȞȊȍȚȖȊȖȋȖ ȌțȗȓȍȒșȕȖȋȖ 
șȒȈȕȐȘȖȊȈȕȐȧ:
Ǩ — ȈȘȚȍȘȐȐ ȊȐȓȓȐȏȐȍȊȈ ȒȘțȋȈ;
ǩ — ȒȘȖȊȖȚȖȒ ȗȖ șȘȍȌȕȍȑ ȔȖȏȋȖȊȖȑ ȈȘȚȍȘȐȐ șȖ șȗȍȒȚȘȈȓȤȕȣȔ ȈȕȈȓȐȏȖȔ
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ǺȘȈȕșȒȘȈȕȐȈȓȤȕȖȍ ȌțȗȓȍȒșȕȖȍ șȒȈȕȐȘȖȊȈȕȐȍ 
(ǺǲǬǹ) — ȖȌȐȕ Ȑȏ ȕȈȐȉȖȓȍȍ ȌȖșȚȖȊȍȘȕȣȝ ȔȍȚȖȌȖȊ Ȑș-
șȓȍȌȖȊȈȕȐȧ ȊȍȓȐȟȐȕȣ, ȕȈȗȘȈȊȓȍȕȐȧ Ȑ șȗȍȒȚȘȈȓȤȕȣȝ 
șȖșȚȈȊȓȧȦȡȐȝ ȒȘȖȊȖȚȖȒȈ Ȋ ȐȕȚȘȈȒȘȈȕȐȈȓȤȕȣȝ ȊȍȚȊȧȝ 
ȊȕțȚȘȍȕȕȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ (ǪǹǨ), ȏȈȌȕȐȝ ȔȖȏȋȖȊȣȝ 
ȈȘȚȍȘȐȧȝ Ȑ ȒȖȓȓȈȚȍȘȈȓȤȕȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ȗȖ ȗȍ-
ȘȍȌȕȍȑ Ȑ ȏȈȌȕȍȑ șȖȍȌȐȕȐȚȍȓȤȕȣȔ ȈȘȚȍȘȐȧȔ, Ȉ ȚȈȒȎȍ 
ȗȖ ȋȓȈȏȕȐȟȕȖȔț ȈȕȈșȚȖȔȖȏț Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȖȒȒȓȦȏȐȐ 
ǪǹǨ. ǷȖ șȊȖȍȑ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȐ Ȗȕ ȗȘȍȊȖșȝȖȌȐȚ ȏȖ-
ȓȖȚȖȑ șȚȈȕȌȈȘȚ ȔȍȚȖȌȖȊ ȐșșȓȍȌȖȊȈȕȐȧ ȒȘȖȊȍȕȖșȕȣȝ 
șȖșțȌȖȊ — ȈȕȋȐȖȋȘȈȜȐȦ. ǵȍȔȈȓȖȊȈȎȕȈ ȘȖȓȤ ǺǲǬǹ Ȋ 
ȊȣȧȊȓȍȕȐȐ ȈȕȍȊȘȐȏȔȣ ȈȘȚȍȘȐȑ Ȑ ȈȘȚȍȘȐȖȊȍȕȖȏȕȣȝ 
ȔȈȓȤȜȖȘȔȈȞȐȑ șȖșțȌȖȊ ȖșȕȖȊȈȕȐȧ ȔȖȏȋȈ (ȘȐș. 2).
ǵȈȠ ȔȕȖȋȖȓȍȚȕȐȑ ȖȗȣȚ ȌȍȔȖȕșȚȘȐȘțȍȚ, ȟȚȖ ȖȉȧȏȈ-

ȚȍȓȤȕȖȍ șȒȘȐȕȐȕȋȖȊȖȍ ȐșșȓȍȌȖȊȈȕȐȍ ȔȍȚȖȌȖȔ ǻǯǬǹ 
Ȑ ȌȈȓȤȕȍȑȠȍȍ ȉȖȓȍȍ ȌȍȚȈȓȤȕȖȍ ȖȉșȓȍȌȖȊȈȕȐȍ ȔȖȏȋȖ-
ȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ȗȘȐ ȗȖȔȖȡȐ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ 
ȕȈȋȘțȏȖȟȕȣȝ ȗȘȖȉ ȏȕȈȟȐȚȍȓȤȕȖ țȓțȟȠȈȦȚ ȘȍȏțȓȤȚȈȚȣ 
ȖȗȍȘȈȚȐȊȕȖȋȖ Ȑ ȒȖȕșȍȘȊȈȚȐȊȕȖȋȖ ȓȍȟȍȕȐȧ ȗȈȞȐȍȕȚȖȊ 
ș șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȑ ȗȈȚȖȓȖȋȐȍȑ.

ǨțȚȖȘȍȋțȓȧȞȐȧ Ȑ ȊȈȏȖȌȐȓȈȚȈȚȖȘȣ. 
ǶșȖȉȍȕȕȖșȚȐ ȞȍȘȍȉȘȈȓȤȕȖȑ ȋȍȔȖȌȐȕȈȔȐȒȐ

ǨțȚȖȘȍȋțȓȧȞȐȧ í ȥȚȖ ȔȍȝȈȕȐȏȔ, ȒȖȚȖȘȣȑ ȗȖȏȊȖȓȧ-
ȍȚ ȘȍȋȐȖȕȈȘȕȖȔț ȔȖȏȋȖȊȖȔț ȒȘȖȊȖȚȖȒț (ȘǴǲǺ) ȖșȚȈ-
ȊȈȚȤșȧ ȗȖșȚȖȧȕȕȣȔ Ȋ ȠȐȘȖȒȖȔ ȌȐȈȗȈȏȖȕȍ ȒȖȓȍȉȈȕȐȑ 
ȘȍȋȐȖȕȈȓȤȕȖȋȖ ȞȍȘȍȉȘȈȓȤȕȖȋȖ ȗȍȘȜțȏȐȖȕȕȖȋȖ ȌȈȊȓȍ-
ȕȐȧ (ȘǾǷǬ) [4]. Ǫ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ țșȓȖȊȐȧȝ șȐșȚȍȔ-
ȕȖȍ ȈȘȚȍȘȐȈȓȤȕȖȍ ȌȈȊȓȍȕȐȍ ȖȗȘȍȌȍȓȧȍȚ ȘǾǷǬ, ȚȈȒ 
ȒȈȒ ȞȍȘȍȉȘȈȓȤȕȖȍ ȊȍȕȖȏȕȖȍ ȌȈȊȓȍȕȐȍ ȕȍȏȕȈȟȐȚȍȓȤ-
ȕȖ. ǻșȓȖȊȐȧ, ȒȖȚȖȘȣȍ ȊȖȏȌȍȑșȚȊțȦȚ ȕȈ ȗȘȐȚȖȒ ȈȘȚȍ-
ȘȐȈȓȤȕȖȑ ȒȘȖȊȐ ȐȓȐ ȕȈ ȈȌȍȒȊȈȚȕȣȑ ȊȍȕȖȏȕȣȑ ȖȚȚȖȒ, 
ȔȖȋțȚ ȐȏȔȍȕȐȚȤ ȘǾǷǬ ȋȓȖȉȈȓȤȕȖ (ȕȈȗȘȐȔȍȘ, șȕȐȎȍ-
ȕȐȍ șȐșȚȍȔȕȖȋȖ ȈȘȚȍȘȐȈȓȤȕȖȋȖ ȌȈȊȓȍȕȐȧ, ȗȖȊȣȠȍȕȐȍ 
ȊȕțȚȘȐȟȍȘȍȗȕȖȋȖ ȌȈȊȓȍȕȐȧ) ȐȓȐ ȓȖȒȈȓȤȕȖ (ȕȈȗȘȐȔȍȘ, 
ȓȖȒȈȓȤȕȈȧ ȈȘȚȍȘȐȈȓȤȕȈȧ ȖȉȓȐȚȍȘȈȞȐȧ, ȓȖȒȈȓȤȕȣȑ 
ȊȍȕȖȏȕȣȑ ȚȘȖȔȉȖȏ). ǶșȕȖȊȕȖȑ ȒȖȔȗȍȕșȈȚȖȘȕȣȑ ȖȚȊȍȚ 
ȏȈȊȐșȐȚ ȖȚ șȗȖșȖȉȕȖșȚȐ ȗȘȍȒȈȗȐȓȓȧȘȕȣȝ ȘȍȏȐșȚȐȊ-
ȕȣȝ șȖșțȌȖȊ ȘȍȈȋȐȘȖȊȈȚȤ ȕȈ ȒȖȓȍȉȈȕȐȧ țȘȖȊȕȧ ȘǾǷǬ. 
Ǭȓȧ ȗȖȌȌȍȘȎȈȕȐȧ ȘǴǲǺ ȗȐȈȓȤȕȣȍ ȈȘȚȍȘȐȖȓȣ șțȎȈȦȚ-
șȧ ȗȘȐ ȗȖȊȣȠȍȕȐȐ țȘȖȊȕȧ ȘǾǷǬ Ȑ ȘȈșȠȐȘȧȦȚșȧ ȗȘȐ 
ȍȋȖ ȗȖȕȐȎȍȕȐȐ.
ǷȍȘȊȣȍ ȗțȉȓȐȒȈȞȐȐ Ȗ ȘȍȈȒȚȐȊȕȖșȚȐ șȖșțȌȖȊ ȔȖȏ-

ȋȈ ȒȈȒ Ȗ șȊȖȑșȚȊȍ, ȒȖȚȖȘȖȍ ȔȖȎȕȖ ȐȏȔȍȘȐȚȤ, ȖȚȕȖșȧȚ 
Ȓ ȒȖȕȞț 60-ȝ ȋȋ. [5]. Ǫ ȌȈȓȤȕȍȑȠȍȔ ȗȖȒȈȏȈȚȍȓȐ Șȍ-
ȈȒȚȐȊȕȖșȚȐ șȚȈȓȐ ȠȐȘȖȒȖ ȘȍȋȐșȚȘȐȘȖȊȈȚȤ ȕȈȘȧȌț ș 
ȒȖȓȐȟȍșȚȊȍȕȕȣȔȐ ȗȖȒȈȏȈȚȍȓȧȔȐ ȒȘȖȊȖȚȖȒȈ [6]. Ǭȓȧ 
ȖȗȘȍȌȍȓȍȕȐȧ ȒȖȓȐȟȍșȚȊȍȕȕȣȝ ȝȈȘȈȒȚȍȘȐșȚȐȒ ȈțȚȖ-
ȘȍȋțȓȧȞȐȐ ȕȍȖȉȝȖȌȐȔȖ ȐșșȓȍȌȖȊȈȚȤ ȐȏȔȍȕȍȕȐȧ ȒȘȖ-
ȊȖȚȖȒȈ ȗȘȐ ȊȖȏȌȍȑșȚȊȐȐ ȘȈȏȓȐȟȕȣȝ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ 
ȗȘȖȉ, ȊȣȏȣȊȈȦȡȐȝ ȊȈȏȖȌȐȓȈȚȈȚȖȘȕțȦ ȐȓȐ ȊȈȏȖȒȖȕ-
șȚȘȐȒȚȖȘȕțȦ ȘȍȈȒȞȐȦ. ǰȏȔȍȕȍȕȐȍ ȓȐȕȍȑȕȖȑ șȒȖȘȖșȚȐ 
ȒȘȖȊȖȚȖȒȈ (ǳǹǲ) ȐȓȐ ȘȍȋȐȖȕȈȘȕȖȋȖ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖ-
ȚȖȒȈ ȗȖȌ ȌȍȑșȚȊȐȍȔ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ ȗȘȖȉ ȖȉȖȏȕȈ-
ȟȈȦȚ ȚȍȘȔȐȕȖȔ «ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȈȧ ȘȍȈȒȚȐȊȕȖșȚȤ» 
(ǾǪǸ). Ǭȓȧ ȒȖȓȐȟȍșȚȊȍȕȕȖȑ ȖȞȍȕȒȐ ǾǪǸ ȐșȗȖȓȤȏțȦȚ 
ȐȕȌȍȒșȣ ȘȍȈȒȚȐȊȕȖșȚȐ, ȗȘȍȌșȚȈȊȓȧȦȡȐȍ șȖȉȖȑ ȖȚ-
ȕȖȠȍȕȐȍ ȗȖȒȈȏȈȚȍȓȍȑ ȒȘȖȊȖȚȖȒȈ ȊȖ ȊȘȍȔȧ ȗȘȖȉȣ Ȓ 

ȐșȝȖȌȕȖȔț ȏȕȈȟȍȕȐȦ ȥȚȖȋȖ Ȏȍ ȗȖȒȈȏȈȚȍȓȧ Ȋ ȗȖȒȖȍ 
ȕȍȗȖșȘȍȌșȚȊȍȕȕȖ ȗȍȘȍȌ ȜțȕȒȞȐȖȕȈȓȤȕȖȑ ȕȈȋȘțȏȒȖȑ. 
Ǫ ȒȓȐȕȐȟȍșȒȖȑ ȗȘȈȒȚȐȒȍ ȗȘȐ ȖȞȍȕȒȍ ǾǪǸ Ȋ ȒȈȘȖȚȐȌ-
ȕȖȔ ȉȈșșȍȑȕȍ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ș ȗȖȔȖȡȤȦ ȚȘȈȕșȒȘȈ-
ȕȐȈȓȤȕȖȑ ȌȖȗȗȓȍȘȖȋȘȈȜȐȐ (ǺǲǬǫ) ȟȈȡȍ ȌȘțȋȐȝ ȗȘȐ-
ȔȍȕȧȦȚ ȌȊȈ ȊȐȌȈ ȚȍșȚȖȊ:

• ȚȍșȚȣ, ȊȣȏȣȊȈȦȡȐȍ ȐȏȔȍȕȍȕȐȧ ȋȈȏȖȊȖȋȖ șȖșȚȈȊȈ 
ȈȘȚȍȘȐȈȓȤȕȖȑ ȒȘȖȊȐ, — ȋȐȗȍȘȒȈȗȕȐȟȍșȒȐȍ (ȐȕȋȈȓȧ-
ȞȐȧ 5–7% ȌȐȖȒșȐȌȈ țȋȓȍȘȖȌȈ, ȗȘȖȐȏȊȖȓȤȕȈȧ ȏȈȌȍȘȎȒȈ 
ȌȣȝȈȕȐȧ, ȊȕțȚȘȐȊȍȕȕȖȍ ȊȊȍȌȍȕȐȍ 1 ȋ ȈȞȍȚȈȏȖȓȈȔȐȌȈ) 
Ȑ ȋȐȗȖȒȈȗȕȐȟȍșȒȐ-ȋȐȗȖȒșȐȟȍșȒȐȍ (ȋȐȗȍȘȊȍȕȚȐȓȧȞȐȧ, 
ȐȕȋȈȓȧȞȐȧ ȒȐșȓȖȘȖȌȈ) ȕȈȋȘțȏȒȐ;

• ȚȍșȚȣ ș ȐȏȔȍȕȍȕȐȍȔ ȗȍȘȜțȏȐȖȕȕȖȋȖ ȌȈȊȓȍȕȐȧ Ȋ 
ȔȖȏȋȖȊȣȝ ȈȘȚȍȘȐȧȝ — ȖȘȚȖșȚȈȚȐȟȍșȒȈȧ Ȑ ȈȕȚȐȖȘȚȖ-
șȚȈȚȐȟȍșȒȈȧ ȕȈȋȘțȏȒȐ, ȚȍșȚ ȒȖȔȗȘȍșșȐȐ Ȗȉȡȍȑ șȖȕȕȖȑ 
ȈȘȚȍȘȐȐ (ǶǹǨ), ȚȍșȚ ȕȍȜȈȘȔȈȒȖȓȖȋȐȟȍșȒȖȑ ȈȘȚȍȘȐȈȓȤ-
ȕȖȑ ȋȐȗȖȚȍȕȏȐȐ.
ǺȍșȚȣ, ȗȘȐȊȖȌȧȡȐȍ Ȓ ȐȏȔȍȕȍȕȐȦ ȖȉȢȍȔȈ ȗȘȐȚȍȒȈ-

Ȧȡȍȑ ȒȘȖȊȐ, ȊȣȏȣȊȈȦȚ ȘȍȈȒȞȐȦ șȐșȚȍȔȣ ȘȍȋțȓȧȞȐȐ 
ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ ȗȖ ȔȐȖȋȍȕȕȖȔț Ȑ, 
ȊȍȘȖȧȚȕȖ, ȗȖ ȕȍȑȘȖȋȍȕȕȖȔț ȒȖȕȚțȘț ȏȈ șȟȍȚ ȉȈȘȖȘȍ-
ȞȍȗȚȖȘȕȖȋȖ ȈȗȗȈȘȈȚȈ. ǹțȡȕȖșȚȤ ȗȖȌȖȉȕȣȝ ȚȍșȚȖȊ ȓȍ-
ȎȐȚ Ȋ ȖșȚȘȖȔ ȐȏȔȍȕȍȕȐȐ țȘȖȊȕȧ ȚȘȈȕșȔțȘȈȓȤȕȖȋȖ ȌȈȊ-
ȓȍȕȐȧ, ȟȚȖ șȖȗȘȖȊȖȎȌȈȍȚșȧ șȖȖȚȊȍȚșȚȊțȦȡȐȔ ȐȏȔȍȕȍ-
ȕȐȍȔ ȚȖȕțșȈ ȘȍȏȐșȚȐȊȕȣȝ șȖșțȌȖȊ. ǷȘȖȉȈ ǪȈȓȤșȈȓȤȊȣ, 

ǸȐș. 3. ǰȏȖȉȘȈȎȍȕȐȧ ǴǸǺ Ǻ2-ȊȏȊȍȠȍȕȕȣȍ (ȕȈ-
ȊȍȘȝț) Ȑ ǶǼȅǲǺ ș 99mTc-ǫǴǷǨǶ (ȊȕȐȏț). ǹȘȍȏȣ 
ȕȈ țȘȖȊȕȍ ȉȈȏȈȓȤȕȣȝ ȋȈȕȋȓȐȍȊ (Ǩ) Ȑ ȔȖȏȎȍȟȒȈ 
(Ǫ) ț ȗȈȞȐȍȕȚȈ ș ȐȕȜȈȘȒȚȖȔ Ȋ ȉȈșșȍȑȕȍ ȗȘȈȊȖȑ 
șȘȍȌȕȍȑ ȔȖȏȋȖȊȖȑ ȈȘȚȍȘȐȐ
Ǩ — ȐȏȖȉȘȈȎȍȕȐȍ ǶǼȅǲǺ ȗȖȒȈȏȣȊȈȍȚ ȉȖȓȤȠțȦ ȗȘȖȚȧ-
ȎȍȕȕȖșȚȤ ȐȠȍȔȐȐ, ȟȍȔ ǴǸǺ (șȚȘȍȓȒȐ Ȑ țȒȈȏȈȚȍȓȐ șȓȍ-
ȊȈ); B — ȈȕȈȚȖȔȐȟȍșȒȈȧ ȒȈȘȚȐȕȈ ȗȖȓțȠȈȘȐȑ ȔȖȏȎȍȟȒȈ 
ȕȖȘȔȈȓȤȕȈȧ, ȗȘȐ ȥȚȖȔ Ȋ ȓȍȊȖȔ ȗȖȓțȠȈȘȐȐ ȔȖȏȎȍȟȒȈ 
(țȒȈȏȈȚȍȓȤ șȗȘȈȊȈ) ȗȖȕȐȎȍȕȕȖȍ ȗȖȋȓȖȡȍȕȐȍ ȚȘȍȑșȍȘȈ 
(ȋȐȗȖȗȍȘȜțȏȐȧ) Ȑȏ-ȏȈ ȒȘȖșș-ȒȖȘȚȐȒȖȞȍȘȍȉȍȓȓȧȘȕȖȋȖ 
ȌȐȈȠȐȏȈ [19]
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ǹȖȊȘȍȔȍȕȕȣȍ ȊȖȏȔȖȎȕȖșȚȐ ȐșșȓȍȌȖȊȈȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ Ȑ țȘȖȊȕȧ ȞȍȘȍȉȘȈȓȤȕȖȑ ȗȍȘȜțȏȐȐ ț ȉȖȓȤȕȣȝ ș ȖȒȒȓȦȏȐȘțȦȡȐȔȐ ȗȖȘȈȎȍȕȐȧȔȐ ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ

ȖȘȚȖ- Ȑ ȈȕȚȐȖȘȚȖșȚȈȚȐȟȍșȒȐȍ ȕȈȋȘțȏȒȐ ȕȍ ȓȐȠȍȕȣ Ȟȍ-
ȓȖȋȖ ȘȧȌȈ ȕȍȌȖșȚȈȚȒȖȊ (ȚȘțȌȕȖșȚȐ ȌȖȏȐȘȖȊȈȕȐȧ, ȧȘȒȖ 
ȊȣȘȈȎȍȕȕȣȑ ȐȕȌȐȊȐȌțȈȓȤȕȣȑ țȘȖȊȍȕȤ ȟțȊșȚȊȐȚȍȓȤ-
ȕȖșȚȐ, ȖȗȘȍȌȍȓȧȍȔȣȑ șȚȍȗȍȕȤȦ ȚȘȍȕȐȘȖȊȈȕȕȖșȚȐ Ȑ 
ȌȘ.), ȖȉțșȓȈȊȓȐȊȈȦȡȐȝ Ȑȝ ȖȋȘȈȕȐȟȍȕȕȖȍ ȗȘȐȔȍȕȍȕȐȍ.
ǷȘȐ ȗȘȖȊȍȌȍȕȐȐ ȒȖȔȗȘȍșșȐȖȕȕȖȋȖ ȚȍșȚȈ ȗȘȖȊȖ-

ȌȧȚ ȗȈȓȤȞȍȊțȦ ȒȖȔȗȘȍșșȐȦ Ȗȉȡȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ 
Ȋ ȚȍȟȍȕȐȍ ȗȧȚȐ ȒȈȘȌȐȖȞȐȒȓȖȊ ș ȗȘȍȒȘȈȡȍȕȐȍȔ ȒȖȔ-
ȗȘȍșșȐȐ Ȋ ȜȈȏț ȌȐȈșȚȖȓȣ. ǸȍȋȐșȚȘȐȘțȦȚ ǳǹǲ Ȋ Ȑȗ-
șȐȓȈȚȍȘȈȓȤȕȖȑ șȘȍȌȕȍȑ ȔȖȏȋȖȊȖȑ ȈȘȚȍȘȐȐ (ǹǴǨ) ȌȖ, 
ȊȖ ȊȘȍȔȧ Ȑ ȕȈ ȗȘȖȚȧȎȍȕȐȐ 10–15 ș ȗȖșȓȍ ȗȘȍȒȘȈȡȍ-
ȕȐȧ ȒȖȔȗȘȍșșȐȐ. ǷȖ ȏȈȊȍȘȠȍȕȐȐ ȒȖȔȗȘȍșșȐȐ Ȋ ȕȖȘ-
Ȕȍ ȖȚȔȍȟȈȦȚ ȊȣȘȈȎȍȕȕȣȑ ȗȖȌȢȍȔ ǳǹǲ — ȚȘȈȕȏȐȚȖȘ-
ȕȣȑ ȋȐȗȍȘȍȔȐȟȍșȒȐȑ ȖȚȊȍȚ, ȌȓȐȚȍȓȤȕȖșȚȤ ȒȖȚȖȘȖȋȖ 
ȖȉȣȟȕȖ ȕȍ ȗȘȍȊȣȠȈȍȚ 10 ș. Ƕȕ ȊȖȏȕȐȒȈȍȚ ȕȈ ȜȖȕȍ 
șȚȈȉȐȓȤȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ ȞȍȕȚȘȈȓȤȕȖȑ ȋȍȔȖȌȐȕȈȔȐ-
ȒȐ, ȟȚȖ ȗȖȏȊȖȓȧȍȚ ȖȉȢȧșȕȧȚȤ țȊȍȓȐȟȍȕȐȍ ǳǹǲ ȚȖȓȤ-
ȒȖ ȞȍȘȍȉȘȈȓȤȕȣȔȐ ȔȍȝȈȕȐȏȔȈȔȐ [7]. ǹ țȟȍȚȖȔ ȚȖȋȖ, 
ȟȚȖ ȗȖȒȈȏȈȚȍȓȐ ȗȍȘȐȜȍȘȐȟȍșȒȖȋȖ șȖȗȘȖȚȐȊȓȍȕȐȧ ȊȖ 
ȊȘȍȔȧ ȋȐȗȍȘȍȔȐȟȍșȒȖȋȖ ȖȚȊȍȚȈ ȌȖșȚȖȊȍȘȕȖ ȕȐȎȍ Ȑș-
ȝȖȌȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ, ȗȘȍȌȗȖȓȈȋȈȦȚ, ȟȚȖ Ȗȕ ȧȊȓȧȍȚșȧ 
șȓȍȌșȚȊȐȍȔ șȕȐȎȍȕȐȧ ȞȐȘȒțȓȧȚȖȘȕȖȋȖ șȖȗȘȖȚȐȊȓȍȕȐȧ 
Ȋ ȉȈșșȍȑȕȍ ǹǴǨ Ȋ ȖȚȊȍȚ ȕȈ șȕȐȎȍȕȐȍ ȗȍȘȜțȏȐȖȕȕȖȋȖ 
ȌȈȊȓȍȕȐȧ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ șțȡȍ-
șȚȊțȍȚ ȠȐȘȖȒȐȑ ȈȘșȍȕȈȓ ȚȍșȚ-ȕȈȋȘțȏȖȒ, ȗȖȏȊȖȓȧȦȡȐȝ 
ȖȞȍȕȐȊȈȚȤ șȖșȚȖȧȕȐȍ ȞȍȘȍȉȘȈȓȤȕȖȋȖ ȗȍȘȜțȏȐȖȕȕȖȋȖ 
ȘȍȏȍȘȊȈ ș ȗȖȔȖȡȤȦ ǺǲǬǫ.
ǰșȗȖȓȤȏȖȊȈȕȐȍ ǺǲǬǫ ș ȜțȕȒȞȐȖȕȈȓȤȕȣȔȐ ȚȍșȚȈ-

ȔȐ ț ȗȈȞȐȍȕȚȖȊ ș ȖȒȒȓȦȏȐȘțȦȡȐȔȐ ȗȖȘȈȎȍȕȐȧȔȐ 
ȔȈȋȐșȚȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȗȖȏȊȖȓȐȓȖ 
ȗȘȖȋȕȖȏȐȘȖȊȈȚȤ ȐȠȍȔȐȟȍșȒȐȍ ȗȖȘȈȎȍȕȐȧ ȋȖȓȖȊȕȖ-
ȋȖ ȔȖȏȋȈ, ȖȗȚȐȔȐȏȐȘȖȊȈȚȤ ȖȚȉȖȘ ȗȈȞȐȍȕȚȖȊ, ȕțȎȌȈȦ-
ȡȐȝșȧ Ȋ ȝȐȘțȘȋȐȟȍșȒȖȔ ȊȔȍȠȈȚȍȓȤșȚȊȍ [8]. ǰȏȔȍȕȍ-
ȕȐȧ ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȖȑ ȘȍȈȒȚȐȊȕȖșȚȐ ț ȗȈȞȐȍȕȚȖȊ 
ș ȖȒȒȓȦȏȐȘțȦȡȐȔ ȗȖȘȈȎȍȕȐȍȔ ǪǹǨ ȓȍȋȓȐ Ȋ ȖșȕȖȊț 
ȒȓȈșșȐȜȐȒȈȞȐȐ ȒȖȓȓȈȚȍȘȈȓȤȕȖȋȖ ȒȘȖȊȖșȕȈȉȎȍȕȐȧ Ȑ 
ȖȗȘȍȌȍȓȍȕȐȧ ȗȖȒȈȏȈȕȐȑ Ȓ șȖȏȌȈȕȐȦ ȥȒșȚȘȈ-ȐȕȚȘȈ-
ȒȘȈȕȐȈȓȤȕȖȋȖ ȈȕȈșȚȈȔȖȏȈ [9]. ǵȈȐȉȖȓȤȠȍȍ ȒȖȓȐȟȍ-
șȚȊȖ ȐșșȓȍȌȖȊȈȕȐȑ ȗȖșȊȧȡȍȕȖ ȖȞȍȕȒȍ ȘȐșȒȈ ȘȈȏȊȐȚȐȧ 
ȕȈȘțȠȍȕȐȑ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ț ȗȈȞȐȍȕȚȖȊ ș 
ȋȍȔȖȌȐȕȈȔȐȟȍșȒȐ ȏȕȈȟȐȔȣȔȐ șȚȍȕȖȏȈȔȐ Ȑ ȖȒȒȓȦȏȐȧ-
ȔȐ ǪǹǨ.
ǰȏțȟȍȕȐȍ șȖșȚȖȧȕȐȧ ȘȍȏȍȘȊȖȊ ȒȖȓȓȈȚȍȘȈȓȤȕȖȋȖ 

ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ț ȉȖȓȤȕȣȝ ș ȕȈȘțȠȍȕȐȧȔȐ ȔȖȏȋȖ-
ȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ȗȖȒȈȏȈȓȖ, ȟȚȖ ȗȘȐ ȕȍȌȖșȚȈȚȖȟ-
ȕȣȝ ȘȍȏȍȘȊȈȝ ȒȖȓȓȈȚȍȘȈȓȤȕȖȋȖ ȒȘȖȊȖșȕȈȉȎȍȕȐȧ ȗȖ-
ȊȚȖȘȕȣȍ ȐȕșțȓȤȚȣ ȊȖȏȕȐȒȈȦȚ ȏȕȈȟȐȚȍȓȤȕȖ ȟȈȡȍ [10] 
Ȑ ȕȍȊȘȖȓȖȋȐȟȍșȒȐȑ ȌȍȜȐȞȐȚ ȗȘȐ ȖȒȒȓȦȏȐȘțȦȡȐȝ 
ȗȖȘȈȎȍȕȐȧȝ ȔȈȋȐșȚȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ 
ȉȖȓȍȍ ȋȘțȉȣȑ [11]. ǷȘȐ ȖȞȍȕȒȍ ȕȈȓȐȟȐȧ ȜțȕȒȞȐȖȕȐ-
ȘțȦȡȐȝ șȖȍȌȐȕȐȚȍȓȤȕȣȝ ȈȘȚȍȘȐȑ ț ȗȈȞȐȍȕȚȖȊ ș ȐȠȍ-
ȔȐȟȍșȒȐȔȐ ȐȕșțȓȤȚȈȔȐ ȕȈ ȜȖȕȍ ȋȍȔȖȌȐȕȈȔȐȟȍșȒȐ 
ȏȕȈȟȐȔȖȋȖ ȗȖȘȈȎȍȕȐȧ ǪǹǨ ț 48% ȗȈȞȐȍȕȚȖȊ ȊȣȧȊȓȍ-
ȕȖ ȖȚșțȚșȚȊȐȍ ȜțȕȒȞȐȖȕȐȘțȦȡȍȑ ȗȍȘȍȌȕȍȑ Ȑ ț 57% —
ȏȈȌȕȍȑ șȖȍȌȐȕȐȚȍȓȤȕȣȝ ȈȘȚȍȘȐȑ [12]. ǨȊȚȖȘȣ șȟȐ-
ȚȈȦȚ, ȟȚȖ ȚȈȒȖȑ ȕȍȖȎȐȌȈȕȕȖ ȊȣșȖȒȐȑ ȗȘȖȞȍȕȚ ȖȚ-
șțȚșȚȊȐȧ ȜțȕȒȞȐȖȕȐȘțȦȡȍȑ ȗȍȘȍȌȕȍȑ șȖȍȌȐȕȐȚȍȓȤ-
ȕȖȑ ȈȘȚȍȘȐȐ ț ȗȈȞȐȍȕȚȖȊ ș ȘȈȏȊȐȊȠȐȔȐșȧ ȐȠȍȔȐ-
ȟȍșȒȐȔȐ ȐȕșțȓȤȚȈȔȐ ȌȖȒȈȏȣȊȈȍȚ, ȕȈșȒȖȓȤȒȖ ȏȕȈȟȐ-

ȔȈ ȘȖȓȤ ȥȚȖȑ ȈȘȚȍȘȐȐ Ȋ ȗȘȍȌȖȚȊȘȈȡȍȕȐȐ ȐȠȍȔȐȐ 
ȔȖȏȋȈ.
Ǭȓȧ ȖȗȘȍȌȍȓȍȕȐȧ ȘȍȈȒȚȐȊȕȖșȚȐ ȊȍȘȚȍȉȘȖȉȈȏȐȓȧȘ-

ȕȖȋȖ ȉȈșșȍȑȕȈ ȗȘȐȔȍȕȧȦȚ ȔȍȚȖȌ ȕȈȝȖȎȌȍȕȐȧ ȗȘȐȘȖ-
șȚȈ ȓȐȕȍȑȕȖȑ șȒȖȘȖșȚȐ ȒȘȖȊȖȚȖȒȈ ȗȖ ȏȈȌȕȍȑ ȔȖȏȋȖ-
ȊȖȑ ȈȘȚȍȘȐȐ ȗȘȐ ȗȘȖȊȍȌȍȕȐȐ ȗȘȖȉȣ ș ȜȖȚȖȕȈȋȘțȏȒȖȑ. 
ǵȖȘȔȈȓȤȕȣȔ ȏȕȈȟȍȕȐȍȔ ȐȕȌȍȒșȈ ȜȖȚȖȘȍȈȒȚȐȊȕȖșȚȐ 
ȧȊȓȧȍȚșȧ țȊȍȓȐȟȍȕȐȍ șȒȖȘȖșȚȐ ȒȘȖȊȖȚȖȒȈ ȗȖ ȏȈȌȕȐȔ 
ȔȖȏȋȖȊȣȔ ȈȘȚȍȘȐȧȔ ȉȖȓȍȍ ȟȍȔ ȕȈ 25% [13, 14].

ǲȓȐȕȐȟȍșȒȈȧ ȏȕȈȟȐȔȖșȚȤ ȗȍȘȜțȏȐȖȕȕȖȑ 
ȖȌȕȖȜȖȚȖȕȕȖȑ ȥȔȐșșȐȖȕȕȖȑ ȒȖȔȗȤȦȚȍȘȕȖȑ 

ȚȖȔȖȋȘȈȜȐȐ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ 

ǷȍȘȜțȏȐȖȕȕȈȧ ȖȌȕȖȜȖȚȖȕȕȈȧ ȥȔȐșșȐȖȕȕȈȧ ȒȖȔ-
ȗȤȦȚȍȘȕȈȧ ȚȖȔȖȋȘȈȜȐȧ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ (ǶǼȅǲǺ ǫǴ) —
ȥȚȖ ȔȍȚȖȌ ȜțȕȒȞȐȖȕȈȓȤȕȖȑ ȕȍȑȘȖȊȐȏțȈȓȐȏȈȞȐȐ, ȒȖ-
ȚȖȘȣȑ ȗȖȏȊȖȓȧȍȚ ȕȍȐȕȊȈȏȐȊȕȣȔ șȗȖșȖȉȖȔ ȐȏțȟȈȚȤ 
ȜȐȏȐȖȓȖȋȐȟȍșȒȐȍ Ȑ ȗȈȚȖȜȐȏȐȖȓȖȋȐȟȍșȒȐȍ ȧȊȓȍȕȐȧ, 
ȗȘȖȐșȝȖȌȧȡȐȍ Ȋ ȋȖȓȖȊȕȖȔ ȔȖȏȋȍ. ǷȘȐ șȖȉȓȦȌȍȕȐȐ 
șȖȖȚȊȍȚșȚȊțȦȡȍȑ ȚȍȝȕȐȒȐ Ȑ ȈȒȒțȘȈȚȕȖȑ ȐȕȚȍȘȗȘȍȚȈ-
ȞȐȐ ȗȖȓțȟȍȕȕȖȑ ȐȕȜȖȘȔȈȞȐȐ ȗȍȘȜțȏȐȖȕȕȈȧ ǶǼȅǲǺ 
ǫǴ ȌȖȒȈȏȈȓȈ șȊȖȦ ȏȕȈȟȐȔȖșȚȤ Ȋ ȊȍȌȍȕȐȐ ȗȈȞȐȍȕȚȖȊ 
ȒȈȘȌȐȖ- Ȑ ȈȕȋȐȖȝȐȘțȘȋȐȟȍșȒȖȋȖ ȗȘȖȜȐȓȧ. ǶǼȅǲǺ ȕȈ-
ȠȓȈ ȒȓȐȕȐȟȍșȒȖȍ ȗȘȐȔȍȕȍȕȐȍ Ȋ ȌȐȈȋȕȖșȚȐȒȍ, ȖȚșȓȍ-
ȎȐȊȈȕȐȐ ȗȈȞȐȍȕȚȖȊ Ȑ Ȋ ȌȈȓȤȕȍȑȠȍȔ ȊȣȉȖȘȍ ȚȈȒȚȐȒȐ 
ȓȍȟȍȕȐȧ [15].
ǶǼȅǲǺ ǫǴ ȗȘȍȌȖșȚȈȊȓȧȍȚ ȚȘȍȝȔȍȘȕțȦ ȐȕȜȖȘȔȈ-

ȞȐȦ Ȗ ȗȍȘȜțȏȐȐ Ȑ ȔȍȚȈȉȖȓȐȟȍșȒȖȔ șȚȈȚțșȍ ȔȖȏȋȖȊȖȑ 
ȚȒȈȕȐ. ȅȚȈ ȐȕȜȖȘȔȈȞȐȧ ȟȈșȚȖ șȓțȎȐȚ ȌȖȗȖȓȕȍȕȐȍȔ Ȓ 
ȈȕȈȚȖȔȐȟȍșȒȐȔ ȌȈȕȕȣȔ, ȗȖȓțȟȍȕȕȣȔ șȚȘțȒȚțȘȕȣȔȐ 
ȔȍȚȖȌȈȔȐ ȕȍȑȘȖȊȐȏțȈȓȐȏȈȞȐȐ, ȚȈȒȐȔȐ ȒȈȒ ǲǺ Ȑ ǴǸǺ.
ǶȉȓȈșȚȐ ǫǴ, ȗȖȓțȟȈȦȡȐȍ șȒțȌȕȣȍ ȈȜȜȍȘȍȕȚȕȣȍ 

șȐȋȕȈȓȣ, ȕȈȟȐȕȈȦȚ ȋȐȗȖȜțȕȒȞȐȖȕȐȘȖȊȈȚȤ, șȕȐȎȈȍȚ-
șȧ Ȑȝ ȔȍȚȈȉȖȓȐȏȔ, Ȑ ȖȕȐ ȊȣȧȊȓȧȦȚșȧ ȕȈ ȐȏȖȉȘȈȎȍȕȐ-
ȧȝ ǶǼȅǲǺ Ȋ ȊȐȌȍ ȏȖȕ ș ȕȐȏȒȐȔ țȘȖȊȕȍȔ ȗȖȋȓȖȡȍȕȐȧ. 
ȅȚȖ ȗȘȖȓȐȊȈȍȚ șȊȍȚ ȕȈ ȗȈȚȖȜȐȏȐȖȓȖȋȐȦ ȒȓȐȕȐȟȍ-
șȒȐȝ șȐȔȗȚȖȔȖȊ, șȊȧȏȈȕȕȣȝ ș ȈȕȈȚȖȔȐȟȍșȒȐ șȖȝȘȈȕ-
ȕȣȔȐ ȖȉȓȈșȚȧȔȐ ǫǴ [16, 17]. ǺȍȔ ȕȍ Ȕȍȕȍȍ ȕȈȐȉȖ-
ȓȍȍ ȟȈșȚȖ ȊșȚȘȍȟȈȦȡȐȑșȧ ȗȈȚȚȍȘȕ, ȐȏȊȍșȚȕȣȑ ȒȈȒ 
«ȒȘȖșș-ȒȖȘȚȐȒȖȞȍȘȍȉȍȓȓȧȘȕȣȑ ȌȐȈȠȐȏ», ȒȈȒ ȗȘȈ-
ȊȐȓȖ, ȕȍ ȐȔȍȍȚ ȒȓȐȕȐȟȍșȒȐ ȏȕȈȟȐȔȣȝ ȗȖșȓȍȌșȚȊȐȑ
(ȘȐș. 3) [18].
ǲȈȒ ȐȏȊȍșȚȕȖ, ȈȚȍȘȖșȒȓȍȘȖȚȐȟȍșȒȐȍ ȖȒȒȓȦȏȐȘț-

ȦȡȐȍ ȗȖȘȈȎȍȕȐȧ ȔȈȋȐșȚȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ ȋȖȓȖȊȣ, 
ȖșȖȉȍȕȕȖ ȊȕțȚȘȍȕȕȐȝ șȖȕȕȣȝ ȈȘȚȍȘȐȑ, ȗȘȐ ȕȍȌȖ-
șȚȈȚȖȟȕȖȔ ȒȖȓȓȈȚȍȘȈȓȤȕȖȔ ȒȘȖȊȖșȕȈȉȎȍȕȐȐ ȔȖȋțȚ 
ȊȣȏȊȈȚȤ ȓȖȒȈȓȤȕȖȍ șȕȐȎȍȕȐȍ Ǵǲ, ȟȚȖ ȊȍȌȍȚ Ȓ ȞȍȘȍ-
ȉȘȈȓȤȕȖȑ ȐȠȍȔȐȐ Ȑ ȗȖȊȣȠȍȕȕȖȔț ȘȐșȒț ȘȈȏȊȐȚȐȧ 
ȖșȚȘȣȝ ȕȈȘțȠȍȕȐȑ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ. ǷȖ 
ȌȈȕȕȣȔ ȓȐȚȍȘȈȚțȘȕȣȝ ȐșȚȖȟȕȐȒȖȊ, ǶǼȅǲǺ ș 99mǺș-
ȋȍȒșȈȔȍȚȐȓȗȘȖȗȐȓȍȕȈȔȐȕȖȒșȐȔ (99mTș-ǫǴǷǨǶ) Ȋ 
ȒȖȔȗȓȍȒșȍ ș ȌȘțȋȐȔȐ ȔȍȚȖȌȈȔȐ ȕȍȑȘȖȊȐȏțȈȓȐȏȈȞȐȐ 
(ȔȈȋȕȐȚȕȖ-ȘȍȏȖȕȈȕșȕȣȍ ȚȖȔȖȋȘȈȜȐȧ Ȑ ȈȕȋȐȖȋȘȈȜȐȧ) 
țșȗȍȠȕȖ ȗȘȐȔȍȕȧȦȚ ț ȗȈȞȐȍȕȚȖȊ ș ȋȐȗȖȗȓȈȏȐȍȑ, șȚȍ-
ȕȖȏȖȔ Ȑ ȗȈȚȖȓȖȋȐȟȍșȒȖȑ ȐȏȊȐȚȖșȚȤȦ ȔȈȋȐșȚȘȈȓȤȕȣȝ 
ȈȘȚȍȘȐȑ ȋȖȓȖȊȣ (ȗȖ ȌȈȕȕȣȔ ǴǸǨ), ȐȠȍȔȐȟȍșȒȐȔȐ Ȑȕ-
șțȓȤȚȈȔȐ Ȑ șȐȔȗȚȖȔȈȔȐ ȚȘȈȕȏȐȚȖȘȕȣȝ ȐȠȍȔȐȟȍșȒȐȝ 
ȈȚȈȒ Ȋ ȈȕȈȔȕȍȏȍ [18].
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Ǫ ȖȚȓȐȟȐȍ ȖȚ ȒȖȘȖȕȈȘȕȖȋȖ ȈȚȍȘȖșȒȓȍȘȖȏȈ, ȘȈȕȕȍȍ 
ȊȣȧȊȓȍȕȐȍ șȚȍȕȖȏȖȊ ȒȈȘȖȚȐȌȕȣȝ ȈȘȚȍȘȐȑ ȘȈȏȘȈȉȖ-
ȚȈȕȖ ȍȡȍ ȕȍȌȖșȚȈȚȖȟȕȖ, Ȑ ȗȈȞȐȍȕȚȣ ȖȉȘȈȡȈȦȚșȧ ȏȈ 
ȔȍȌȐȞȐȕșȒȖȑ ȗȖȔȖȡȤȦ țȎȍ șȖ șȚȖȑȒȐȔ ȕȍȊȘȖȓȖȋȐȟȍ-
șȒȐȔ ȌȍȜȐȞȐȚȖȔ ȗȖșȓȍ ȗȍȘȍȕȍșȍȕȕȖȋȖ ȖșȚȘȖȋȖ ȕȈȘț-
ȠȍȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ.
Ǫ ȚȖ Ȏȍ ȊȘȍȔȧ ȕȈ ȉȖȓȤȠȖȔ ȔȈȚȍȘȐȈȓȍ ȔȍȎȞȍȕȚȘȖ-

Ȋȣȝ ȗȘȖșȗȍȒȚȐȊȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȗȖȒȈȏȈȕȖ, ȟȚȖ șȊȖ-
ȍȊȘȍȔȍȕȕȈȧ Ȑ ȈȌȍȒȊȈȚȕȖ ȗȖȌȖȉȘȈȕȕȈȧ ȚȍȘȈȗȐȧ, ȒȈȒ 
ȒȖȕșȍȘȊȈȚȐȊȕȈȧ, ȚȈȒ Ȑ ȖȗȍȘȈȚȐȊȕȈȧ (ȒȈȘȖȚȐȌȕȈȧ ȥȕ-
ȌȈȘȚȍȘȥȒȚȖȔȐȧ, ȒȈȘȖȚȐȌȕȖ-ȗȖȌȒȓȦȟȐȟȕȖȍ ȠțȕȚȐȘȖ-
ȊȈȕȐȍ), ȗȘȐȊȖȌȧȚ Ȓ ȘȍȏȒȖȔț șȕȐȎȍȕȐȦ ȘȐșȒȈ ȐȠȍȔȐ-
ȟȍșȒȖȋȖ ȐȕșțȓȤȚȈ [20].
ǷȖ ȥȚȖȑ ȗȘȐȟȐȕȍ ȈȌȍȒȊȈȚȕȈȧ ȖȞȍȕȒȈ șȖșȚȖȧȕȐȧ 

ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ț ȉȖȓȤȕȣȝ ș ȗȖȊȣȠȍȕȕȣȔ 
ȘȐșȒȖȔ ȐȠȍȔȐȟȍșȒȖȋȖ ȐȕșțȓȤȚȈ ȖșȚȈȍȚșȧ ȈȒȚțȈȓȤȕȖȑ 
ȔȍȌȐȞȐȕșȒȖȑ ȗȘȖȉȓȍȔȖȑ. ǪȈȎȍȕ ȚȈȒȎȍ ȌȐȜȜȍȘȍȕȞȐ-
ȘȖȊȈȕȕȣȑ ȗȖȌȝȖȌ Ȋ ȊȣȉȖȘȍ ȚȈȒȚȐȒȐ ȓȍȟȍȕȐȧ Ȍȓȧ ȚȈ-
ȒȐȝ ȗȈȞȐȍȕȚȖȊ. ǷȈȚȖȜȐȏȐȖȓȖȋȐȟȍșȒȐ ȖȟȍȊȐȌȕȖ, ȟȚȖ 
ȘȍȒȖȕșȚȘțȒȚȐȊȕȖȍ ȈȕȋȐȖȝȐȘțȘȋȐȟȍșȒȖȍ ȊȔȍȠȈȚȍȓȤ-
șȚȊȖ ȗȖȒȈȏȈȕȖ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȚȍȔ ȗȈȞȐȍȕȚȈȔ, ț 
ȒȖȚȖȘȣȝ ȊșȓȍȌșȚȊȐȍ ȈȚȍȘȖșȒȓȍȘȖȏȈ șȖȕȕȣȝ ȈȘȚȍȘȐȑ 
șțȡȍșȚȊȍȕȕȖ șȕȐȎȍȕ ȐȓȐ ȐșȟȍȘȗȈȕ ȜțȕȒȞȐȖȕȈȓȤȕȣȑ 
ȗȍȘȜțȏȐȖȕȕȣȑ ȘȍȏȍȘȊ ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȖȋȖ ȘțșȓȈ, 
ȕȖ ȕȍȊȘȖȓȖȋȐȟȍșȒȐȑ ȌȍȜȐȞȐȚ ȔȐȕȐȔȈȓȍȕ ȐȓȐ ȖȚșțȚ-
șȚȊțȍȚ. ǷȍȘȜțȏȐȖȕȕȣȑ ȘȍȏȍȘȊ ȖȗȘȍȌȍȓȧȦȚ ȗȘȐ ȥȚȖȔ 
ȒȈȒ șȗȖșȖȉȕȖșȚȤ șȖșțȌȐșȚȖȋȖ ȘțșȓȈ Ȓ țȊȍȓȐȟȍȕȐȦ 
ȒȘȖȊȖȚȖȒȈ ȟȍȘȍȏ ȘȍȈȒȞȐȦ ȊȈȏȖȌȐȓȈȚȈȞȐȐ Ȋ șȖȖȚȊȍȚ-
șȚȊȐȐ ș ȐȏȔȍȕȧȦȡȍȑșȧ ȔȍȚȈȉȖȓȐȟȍșȒȖȑ ȗȖȚȘȍȉȕȖșȚȤȦ 
[2, 5, 16, 20].
ǶǼȅǲǺ ȌȈȍȚ ȊȖȏȔȖȎȕȖșȚȤ ȗȖȓțȟȐȚȤ ȐȕȜȖȘȔȈȞȐȦ 

Ȗ ȘȈȏȕȣȝ ȈșȗȍȒȚȈȝ ȜțȕȒȞȐȖȕȐȘȖȊȈȕȐȧ ȋȖȓȖȊȕȖȋȖ 
ȔȖȏȋȈ, Ȋ ȟȈșȚȕȖșȚȐ, ȔȍȚȈȉȖȓȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȐ Ȓȓȍ-
ȚȖȒ, ȗȍȘȜțȏȐȐ ȔȖȏȋȖȊȖȑ ȚȒȈȕȐ, ȍȍ ȊȈșȒțȓȧȘȐȏȈȞȐȐ, 
ȥȒșȗȘȍșșȐȐ ȘȍȞȍȗȚȖȘȖȊ Ȑ ȌȘ. ȅȚȖȚ ȔȍȚȖȌ ȗȖȏȊȖȓȧ-
ȍȚ ȕȈ ȗȘȈȒȚȐȒȍ ȖșțȡȍșȚȊȐȚȤ ȚȖȗȐȟȍșȒțȦ ȖȞȍȕȒț șȖ-
șȚȖȧȕȐȧ ȔȐȒȘȖȞȐȘȒțȓȧȞȐȐ, ȘȍȋȐȖȕȈȘȕȖȋȖ ȔȖȏȋȖȊȖȋȖ 
ȒȘȖȊȖȚȖȒȈ Ȑ ȜțȕȒȞȐȖȕȈȓȤȕȖȋȖ ȘȍȏȍȘȊȈ ȞȍȘȍȉȘȖ-
ȊȈșȒțȓȧȘȕȖȋȖ ȘțșȓȈ. ǶǼȅǲǺ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ Ȋ ȕȈ-
șȚȖȧȡȍȍ ȊȘȍȔȧ ȠȐȘȖȒȖ ȗȘȐȔȍȕȧȦȚ Ȍȓȧ ȌȐȈȋȕȖșȚȐȒȐ 
ȖșȚȘȣȝ Ȑ ȝȘȖȕȐȟȍșȒȐȝ ȕȈȘțȠȍȕȐȑ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖ-
ȖȉȘȈȡȍȕȐȧ, Ȍȓȧ ȖȗȘȍȌȍȓȍȕȐȧ ȗȘȖȋȕȖȏȈ ț ȉȖȓȤȕȣȝ ș 
ȝȘȖȕȐȟȍșȒȐȔȐ ȕȈȘțȠȍȕȐȧȔȐ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ, ȚȈȒ-
ȚȐȒȐ ȓȍȟȍȕȐȧ Ȑ ȒȖȕȚȘȖȓȧ ȥȜȜȍȒȚȈ ȗȘȖȊȖȌȐȔȖȑ Țȍ-
ȘȈȗȐȐ. ǷȍȘȜțȏȐȖȕȕȈȧ ǶǼȅǲǺ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ș Ȑș-
ȗȖȓȤȏȖȊȈȕȐȍȔ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ ȗȘȖȉ ȘȍȒȖȔȍȕȌȖȊȈȕȈ 
Ȍȓȧ ȘȈȕȕȍȑ ȌȐȈȋȕȖșȚȐȒȐ ȐȠȍȔȐȐ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ Ȋ 
ȗțȉȓȐȒȈȞȐȧȝ șȍȒȞȐȐ ȗȖ ȧȌȍȘȕȖȑ ȔȍȌȐȞȐȕȍ ǴǨǫǨǺȅ 
[18, 20, 21].
ǶȚȍȟȍșȚȊȍȕȕȣȍ ȘȈȉȖȚȣ ȗȖ ȘȍȏțȓȤȚȈȚȈȔ ȖȉșȓȍȌȖ-

ȊȈȕȐȑ ȗȈȞȐȍȕȚȖȊ ș ȒȈȘȖȚȐȌȕȣȔȐ șȚȍȕȖȏȈȔȐ ȔȍȚȖȌȖȔ 
ȗȍȘȜțȏȐȖȕȕȖȑ ǶǼȅǲǺ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȒȘȈȑȕȍ ȗȘȖȚȐ-
ȊȖȘȍȟȐȊȣ Ȑ ȕȈȝȖȌȧȚșȧ Ȋ șȚȈȌȐȐ ȜȖȘȔȐȘȖȊȈȕȐȧ Ȑ ȘȈȏ-
ȘȈȉȖȚȒȐ șȚȈȕȌȈȘȚȖȊ. ǶȌȕȈȒȖ șțȡȍșȚȊțȍȚ Ȗȉȡȍȍ Ȕȕȍ-
ȕȐȍ ȈȊȚȖȘȖȊ Ȗ ȚȖȔ, ȟȚȖ șȖșȚȖȧȕȐȍ ȘȍȋȐȖȕȈȓȤȕȖȑ ȗȍȘ-
ȜțȏȐȐ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȏȈȊȐșȐȚ ȖȚ ȔȕȖȋȐȝ ȜȈȒȚȖȘȖȊ, 
Ȉ ȕȍ ȚȖȓȤȒȖ ȖȚ șȖșȚȖȧȕȐȧ ȒȘȖȊȖșȕȈȉȎȈȦȡȍȑ șȐșȚȍȔȣ. 
ǷȍȘȜțȏȐȧ ȏȈȊȐșȐȚ ȖȚ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ ȗȖȚȘȍȉȕȖșȚȍȑ 
ȔȖȏȋȈ, șȖșȚȖȧȕȐȧ ȔȍȚȈȉȖȓȐȏȔȈ Ȋ ȚȖȔ ȐȓȐ ȐȕȖȔ ȘȍȋȐȖ-

ȕȍ, ȖȚ șȗȖșȖȉȕȖșȚȍȑ Ȑ șȖșȚȖȧȕȐȧ ȈțȚȖȘȍȋțȓȧȞȐȐ ȕȈȌ-
șȍȋȔȍȕȚȈȘȕȣȝ ȖȚȌȍȓȖȊ ȊȍȋȍȚȈȚȐȊȕȖȑ ȕȍȘȊȕȖȑ șȐșȚȍȔȣ 
Ȋ ȖȉȍșȗȍȟȍȕȐȐ ȎȐȏȕȍȌȍȧȚȍȓȤȕȖșȚȐ Ȑ ȗȖȌȌȍȘȎȈȕȐȐ ȋȖ-
ȔȍȖșȚȈȏȈ [22].
Ǫ ǵǾǹǹǽ ȐȔ. Ǩ.ǵ.ǩȈȒțȓȍȊȈ ȉȣȓȐ ȗȘȖȓȍȟȍȕȣ 

39 ȗȈȞȐȍȕȚȖȊ ș ȖȒȒȓȦȏȐȘțȦȡȐȔȐ ȗȖȘȈȎȍȕȐȧȔȐ 
ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ. ǷȖ ȌȈȕȕȣȔ ǶǼȅǲǺ ǫǴ 
ș 99mǺș-ǫǴǷǨǶ Ȋ ȗȖȒȖȍ Ȑ ș ȕȈȋȘțȏȖȟȕȖȑ ȗȘȖȉȖȑ ș 
ȗȍȘșȈȕȚȐȕȖȔ, ț 56% ȉȖȓȤȕȣȝ ȌȖ ȘȍȒȖȕșȚȘțȒȚȐȊȕȖȑ 
ȖȗȍȘȈȞȐȐ ȕȈ ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȧȝ ȊȣȧȊȓȍȕȈ 
ȈșȐȔȔȍȚȘȐȧ ȒȘȖȊȖșȕȈȉȎȍȕȐȧ ȚȖȑ ȐȓȐ ȐȕȖȑ șȚȍȗȍȕȐ Ȋ 
ȉȈșșȍȑȕȈȝ ȒȘȐȚȐȟȍșȒȐ șȚȍȕȖȏȐȘȖȊȈȕȕȖȑ ȊȕțȚȘȍȕȕȍȑ 
șȖȕȕȖȑ ȈȘȚȍȘȐȐ ș ȗȘȐȏȕȈȒȈȔȐ ȋȐȗȖȗȍȘȜțȏȐȐ ȖȟȈȋȖ-
ȊȖȋȖ ȝȈȘȈȒȚȍȘȈ ȖȉȓȈșȚȍȑ ȗȖȓțȠȈȘȐȑ. ǷȖșȓȍ ȝȐȘțȘ-
ȋȐȟȍșȒȖȑ ȒȖȘȘȍȒȞȐȐ șȚȍȕȖȏȖȊ (85% Ȑ ȉȖȓȍȍ) ȕȈ ȚȖ-
ȔȖȋȘȈȔȔȈȝ ȖȚȔȍȟȍȕȖ țȓțȟȠȍȕȐȍ ȒȘȖȊȖșȕȈȉȎȍȕȐȧ Ȋ 
ȗȖȓțȠȈȘȐȧȝ, ȘȖșȚ ȗȖȒȈȏȈȚȍȓȍȑ ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȖȋȖ 
ȘȍȏȍȘȊȈ.
ǴȍȚȖȌ ȖȉȓȈȌȈȍȚ ȊȣșȖȒȖȑ ȚȖȟȕȖșȚȤȦ Ȋ ȌȐȈȋȕȖșȚȐȒȍ 

ȐȏȔȍȕȍȕȐȑ ȗȖȒȈȏȈȚȍȓȍȑ ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȖȋȖ ȘȍȏȍȘ-
ȊȈ ț ȒȈȘȌȐȖȝȐȘțȘȋȐȟȍșȒȐȝ ȉȖȓȤȕȣȝ ȌȖ Ȑ ȗȖșȓȍ Ȗȗȍ-
ȘȈȚȐȊȕȖȋȖ ȊȔȍȠȈȚȍȓȤșȚȊȈ Ȋ țșȓȖȊȐȧȝ ȐșȒțșșȚȊȍȕȕȖȋȖ 
ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ. ǨȕȈȓȐȏ Ȑ ȖȉȖȉȡȍȕȐȍ ȗȖȓțȟȍȕȕȣȝ ș 
ȗȖȔȖȡȤȦ ǶǼȅǲǺ ȌȈȕȕȣȝ ȌȈȦȚ ȊȖȏȔȖȎȕȖșȚȤ ȖȞȍȕȐȚȤ 
ȊȓȐȧȕȐȍ ȗȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȐ ȐșȒțșșȚȊȍȕȕȖȋȖ ȒȘȖȊȖȖ-
ȉȘȈȡȍȕȐȧ Ȑ ȊȘȍȔȍȕȐ ȗȍȘȍȎȈȚȐȧ ȈȖȘȚȣ, Ȉ ȚȈȒȎȍ ȊȍȓȐ-
ȟȐȕȣ ȜȘȈȒȞȐȐ ȊȣȉȘȖșȈ ȓȍȊȖȋȖ ȎȍȓțȌȖȟȒȈ ȕȈ ȔȖȏȋȖ-
ȊțȦ ȋȍȔȖȌȐȕȈȔȐȒț.
Ǫ ȚȍȟȍȕȐȍ ȗȖșȓȍȌȕȐȝ 20 ȓȍȚ șȟȐȚȈȓȐ, ȟȚȖ ȗȖȊȣ-

ȠȍȕȕȈȧ ȜȘȈȒȞȐȧ ȥȒșȚȘȈȒȞȐȐ ȒȐșȓȖȘȖȌȈ (Ǽȅǲ), ȖȗȘȍ-
ȌȍȓȍȕȕȈȧ ȗȖȏȐȚȘȖȕȕȖ-ȥȔȐșșȐȖȕȕȖȑ ȚȖȔȖȋȘȈȜȐȍȑ 
(ǷȅǺ), ȖȚȘȈȎȈȍȚ ȒȘȐȚȐȟȍșȒȖȍ ȗȈȌȍȕȐȍ ȞȍȘȍȉȘȈȓȤȕȖȋȖ 
ȗȍȘȜțȏȐȖȕȕȖȋȖ ȌȈȊȓȍȕȐȧ, ȐȏȊȍșȚȕȖȋȖ ȒȈȒ «ȕȐȡȈȧ» 
ȗȍȘȜțȏȐȧ. ǷȖșȓȍȌȕȐȍ șȚȈȚȐșȚȐȟȍșȒȐȍ ȈȕȈȓȐȏȣ ȌȖȒȈ-
ȏȈȓȐ, ȟȚȖ ȗȖȊȣȠȍȕȕȈȧ Ǽȅǲ ȔȖȎȍȚ ȉȣȚȤ ȕȍȏȈȊȐșȐȔȣȔ 
ȜȈȒȚȖȘȖȔ ȘȐșȒȈ ȗȖșȓȍȌțȦȡȍȋȖ ȐȠȍȔȐȟȍșȒȖȋȖ Ȑȕ-
șțȓȤȚȈ ț ȉȖȓȤȕȣȝ ș ȖȒȒȓȦȏȐȘțȦȡȍȑ ȗȈȚȖȓȖȋȐȍȑ șȖȕ-
ȕȣȝ ȈȘȚȍȘȐȑ. 
Ǭȓȧ ȖȞȍȕȒȐ ȘȍȏȍȘȊȈ ȞȍȘȍȉȘȈȓȤȕȖȑ ȗȍȘȜțȏȐȐ ț ȗȈ-

ȞȐȍȕȚȖȊ ș ȖȒȒȓȦȏȐȘțȦȡȍȑ ȒȈȘȖȚȐȌȕȖȑ ȗȈȚȖȓȖȋȐȍȑ 
ȚȈȒȎȍ ȐșȗȖȓȤȏțȦȚ ȌȐȗȐȘȐȌȈȔȖȓ, ȗȖșȒȖȓȤȒț ǶǼȅǲǺ 
ȐȓȐ ȒȖȔȗȤȦȚȍȘȕȈȧ ȚȖȔȖȋȘȈȜȐȧ ș ȝȖȓȖȌȕȣȔ ȒșȍȕȖȕȖȔ 
ȉȖȓȍȍ ȌȖșȚțȗȕȣ Ȑ ȔȖȋțȚ ȉȣȚȤ ȊȣȗȖȓȕȍȕȣ ș ȔȍȕȤȠȐ-
ȔȐ ȏȈȚȘȈȚȈȔȐ, ȟȍȔ ǷȅǺ [23]. ǵȍȌȈȊȕȐȍ ȐșșȓȍȌȖȊȈȕȐȧ 
ȌȖȒȈȏȈȓȐ, ȟȚȖ ȒȖȓȐȟȍșȚȊȍȕȕȣȍ ȐȏȔȍȘȍȕȐȧ ȔȖȏȋȖȊȖȋȖ 
ȒȘȖȊȖȚȖȒȈ Ȑ ǾǪǸ ȔȖȋțȚ șȓțȎȐȚȤ ȗȘȍȌȐȒȚȖȘȖȔ ȐȠȍȔȐ-
ȟȍșȒȖȋȖ ȐȕșțȓȤȚȈ ț ȗȈȞȐȍȕȚȖȊ șȖ șȚȍȕȖȏȖȔ ȊȕțȚȘȍȕ-
ȕȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ ȐȓȐ ȖȒȒȓȦȏȐȍȑ șȘȍȌȕȍȑ ȔȖȏȋȖȊȖȑ 
ȈȘȚȍȘȐȐ [24]. Ǻ.ǶȋȈșȈȊȈȘȈ Ȑ șȖȈȊȚ. (2009) ȚȈȒȎȍ șȖ-
ȖȉȡȈȓȐ Ȗȉ ȈȕȈȓȖȋȐȟȕȣȝ ȘȍȏțȓȤȚȈȚȈȝ. ǶȕȐ ȗȘȍȌȗȖȓȖ-
ȎȐȓȐ, ȟȚȖ «ȕȐȡțȦ» ȗȍȘȜțȏȐȦ ȓȍȋȟȍ ȊȣȧȊȓȧȚȤ ș ȗȖ-
ȔȖȡȤȦ ȖȌȕȖȜȖȚȖȕȕȖȑ ȥȔȐșșȐȖȕȕȖȑ ȒȖȔȗȤȦȚȍȘȕȖȑ ȚȖ-
ȔȖȋȘȈȜȐȐ, ȟȍȔ ȗȖȏȐȚȘȖȕȕȖ-ȥȔȐșșȐȖȕȕȖȑ, ȍșȓȐ ȞȍȘȍ-
ȉȘȖȊȈșȒțȓȧȘȕȈȧ ȘȍȈȒȚȐȊȕȖșȚȤ șȘȈȊȕȐȔȈ ș Ǽȅǲ [25]. 
ǺȍȔ ȕȍ Ȕȍȕȍȍ ȖșȚȈȍȚșȧ șȗȖȘȕȣȔ ȊȖȗȘȖș Ȗ ȚȖȔ, șȊȧȏȈȕȖ 
ȓȐ ȕȈȗȘȧȔțȦ ȕȈȘțȠȍȕȐȍ ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȖȑ ȘȍȈȒ-
ȚȐȊȕȖșȚȐ ț ȉȖȓȤȕȣȝ ș ȖȒȒȓȦȏȐȘțȦȡȍȑ ȒȈȘȖȚȐȌȕȖȑ 
ȗȈȚȖȓȖȋȐȍȑ ș ȗȖȊȣȠȍȕȐȍȔ ȜȘȈȒȞȐȐ ȥȒșȚȘȈȒȞȐȐ ȒȐș-
ȓȖȘȖȌȈ.
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