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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 

Medical biophysics: the role of the Department 
of general and medical biophysics in its formation 
and development

Yu.A.Vladimirov1, A.N.Osipov1,2, Yu.O.Teselkin2 

1The Russian National Research Medical University named after N.I.Pirogov, 
Department of General and Medical Biophysics of Medical-Biological Faculty, Moscow
(Head of the Department — Prof. A.N.Osipov);
2The Russian National Research Medical University named after N.I.Pirogov, Institute for Fundamental and 
Applied Biomedical Research, Department of Medical Biophysics, Moscow
(Head of the Department — Prof. A.N.Osipov)

The paper analyzes the results of investigations obtained in different years at the Department of general and 
medical biophysics of medical-biological faculty of the Russian National Research Medical University named after 
N.I.Pirogov. The role of lipid peroxidation in the mechanisms of cell damage is estimated. The prospects for the use 
of chemiluminescence method for the decision of scientifi c and clinical problems are discussed.
Key words: biological membranes, free radicals, lipid peroxidation, chemiluminescence 

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 
ȕȈțȒȐ ǸǼ
ǨȌȘȍș: 119192, ǴȖșȒȊȈ, ǳȖȔȖȕȖșȖȊșȒȐȑ ȗȘ-Ț, 35, șȚȘ. 5
ǺȍȓȍȜȖȕ: (499) 147-5508 
E-mail: yuvlad@mail.ru
ǹȚȈȚȤȧ ȗȖșȚțȗȐȓȈ 14.05.2012 ȋ., ȗȘȐȕȧȚȈ Ȓ ȗȍȟȈȚȐ 05.06.2012 ȋ.

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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ǴȍȌȐȞȐȕșȒȈȧ ȉȐȖȜȐȏȐȒȈ: ȘȖȓȤ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ Ȋ ȍȍ șȚȈȕȖȊȓȍȕȐȐ Ȑ ȘȈȏȊȐȚȐȐ

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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Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 5–10

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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ǶșȖȉȍȕȕȖșȚȐ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ 
Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ  
Ǫ.Ȇ.ǺȐȚȖȊ2, Ǵ.Ǫ.ǲȘȍȑȕȐȕȈ1, Ǫ.Ǩ.ǷȍȚȘȖȊ1, Ǩ.Ǫ.ǰȊȈȕȖȊȈ3, Ǫ.ǹ.ǩȖȓȌȣȘȐȝȐȕ1, 
Ȇ.Ǫ.ǩȈȓȧȒȐȕ3, Ǩ.ǵ.ǶșȐȗȖȊ1,2  

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);
3ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ,
ȒȈȜȍȌȘȈ Ȗȉȡȍȑ ȗȈȚȖȓȖȋȐȐ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ
(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȗȘȖȜ. Ȇ.Ǫ.ǩȈȓȧȒȐȕ)

ǷȘȖȊȍȌȍȕ ȒȘȈȚȒȐȑ ȈȕȈȓȐȏ șȖȊȘȍȔȍȕȕȖȋȖ șȖșȚȖȧȕȐȧ ȔȍȚȖȌȖȊ ȐșșȓȍȌȖȊȈȕȐȧ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ (NO) Ȋ 
ȎȐȊȣȝ șȐșȚȍȔȈȝ Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȘȈȏȊȐȚȐȐ ȗȈȚȖȓȖȋȐȟȍșȒȐȝ șȖșȚȖȧȕȐȑ, Ȉ ȚȈȒȎȍ ȗȘȐȟȐȕ, ȗȘȍȗȧȚșȚȊțȦȡȐȝ țșȗȍȠ-
ȕȖȔț ȘȈȏȊȐȚȐȦ ȗȘȍȌșȚȈȊȓȍȕȐȑ Ȋ ȥȚȖȑ ȖȉȓȈșȚȐ. ǰșȗȖȓȤȏțȧ ȜȍȘȔȍȕȚȈȚȐȊȕȣȑ șȍȕșȖȘ, ȈȊȚȖȘȣ țșȚȈȕȖȊȐȓȐ, ȟȚȖ Ȋ 
ȕȖȘȔȍ ȖșȕȖȊȕȣȍ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȍ ȎȐȌȒȖșȚȐ, ȊȒȓȦȟȈȧ ȒȘȖȊȤ, șȖȌȍȘȎȈȚ ȚȖȓȤȒȖ șȓȍȌȖȊȣȍ ȒȖȓȐȟȍșȚȊȈ ȕȐȚȘȐȚȈ Ȑ 
N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (RNNO). ǷȘȐ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȗȘȖȞȍșșȈȝ ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȐȚȘȐȚȈ Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ 
ȔȖȋțȚ șțȡȍșȚȊȍȕȕȖ țȊȍȓȐȟȐȊȈȚȤșȧ. ǹțȔȔȈȘȕȈȧ ȒȖȕȞȍȕȚȘȈȞȐȧ ȕȐȚȘȐȚȈ Ȑ RNNO șȊȣȠȍ 150 ȕǴ ȖȌȕȖȏȕȈȟȕȖ ȋȖ-
ȊȖȘȐȚ Ȗ ȕȈȓȐȟȐȐ Ȋ ȖȘȋȈȕȐȏȔȍ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖȞȍșșȈ. ǲȘȖȔȍ ȚȖȋȖ, ȈȊȚȖȘȈȔȐ ȗȖȒȈȏȈȕȖ, ȟȚȖ ȕȐȚȘȐȚ Ȑ RNNO 
ȖȉȘȈȏțȦȚșȧ ȕȍ ȊșȓȍȌșȚȊȐȍ țșȐȓȍȕȐȧ șȐȕȚȍȏȈ NO, Ȉ Ȋ ȘȍȏțȓȤȚȈȚȍ ȌȍșȚȘțȒȞȐȐ ȕȈȝȖȌȧȡȐȝșȧ Ȋ ȗȓȈȏȔȍ ȌȖȕȖȘȖȊ NO 
ȗȖȌ ȊȖȏȌȍȑșȚȊȐȍȔ ȈȒȚȐȊȕȣȝ ȜȖȘȔ ȒȐșȓȖȘȖȌȈ, ȗȘȖȌțȞȐȘțȍȔȣȝ ȈȒȚȐȊȐȘȖȊȈȕȕȣȔȐ ȓȍȑȒȖȞȐȚȈȔȐ. 
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȖȒșȐȌ ȈȏȖȚȈ, ȕȐȚȘȐȚ, ȕȐȚȘȈȚ, ȌȐȕȐȚȘȖȏȐȓȤȕȣȍ ȒȖȔȗȓȍȒșȣ ȎȍȓȍȏȈ, N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȧ, 
                           ȕȍȑȚȘȖȜȐȓȣ, ȊȖșȗȈȓȍȕȐȍ

Specifi city of nitric oxide metabolism 
in health and pathology

V.Yu.Titov2, M.V.Kreynina1, V.A.Petrov1, A.V.Ivanova3, V.S.Boldyrikhin1, 
Yu.V.Balyakin3, A.N.Osipov1,2  
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The article contains a brief review of nitric oxide (NO) metabolism assay studies in biological systems in health and
in the development of pathological conditions as well as the reasons that prevent the successful development of
concepts in this fi eld. Using enzymatic sensor, the authors found that in normal core body fl uids including blood
contain only trace amounts of nitrite and N-nitrosocompounds (RNNO). In infl ammation processes nitrite and RNNO
concentrations increase in blood plasma signifi cantly. The total concentration of nitrite and RNNO over 150 nM is
obviously a proof of infl ammatory process in the body. Moreover, we have shown that nitrite and RNNO concentration
rise is not the result of the inducible NO-synthase activation, but is due to NO donor destruction, presumably by
active oxygen species, produced by activated leukocytes. 
Key words: nitric oxide, nitrite, nitrate, dinitrosyl iron complex, N-nitrosocompounds, neutrophils, infl ammation

Ǭȓȧ ȒȖȘȘȍșȗȖȕȌȍȕȞȐȐ:
ǺȐȚȖȊ ǪȓȈȌȐȔȐȘ ȆȘȤȍȊȐȟ, ȌȖȒȚȖȘ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȕȈțȒ, 
ȊȍȌțȡȐȑ ȕȈțȟȕȣȑ șȖȚȘțȌȕȐȒ ȖȚȌȍȓȈ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ 
ǵǰǰ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ Ȑ ȗȘȐȒȓȈȌȕȣȝ ȉȐȖȔȍȌȐȞȐȕșȒȐȝ ȐșșȓȍȌȖȊȈȕȐȑ 
ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤȕȖȋȖ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ 
țȕȐȊȍȘșȐȚȍȚȈ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ
ǨȌȘȍș: 117997, ǴȖșȒȊȈ, țȓ. ǶșȚȘȖȊȐȚȧȕȖȊȈ, 1
ǺȍȓȍȜȖȕ: (495) 434-8192 
E-mail: vtitov43@yandex.ru 

ǹȚȈȚȤȧ ȗȖșȚțȗȐȓȈ 14.05.2012 ȋ., ȗȘȐȕȧȚȈ Ȓ ȗȍȟȈȚȐ 05.06.2012 ȋ.

ǽȖȘȖȠȖ ȐȏȊȍșȚȕȖ, ȟȚȖ ȖȒșȐȌ ȈȏȖȚȈ (NO) șȐȕȚȍȏȐȘț-
ȍȚșȧ Ȋ ȚȒȈȕȧȝ ȟȍȓȖȊȍȒȈ Ȑ ȎȐȊȖȚȕȣȝ Ȑȏ L-ȈȘȋȐȕȐȕȈ 

ș ȗȖȔȖȡȤȦ NO-șȐȕȚȈȏ. ǶȒșȐȌ ȈȏȖȚȈ ȧȊȓȧȍȚșȧ țȕȐȊȍȘ-
șȈȓȤȕȣȔ ȔȍȌȐȈȚȖȘȖȔ, ȘȍȋțȓȐȘțȦȡȐȔ ȚȈȒȐȍ ȗȘȖȞȍșșȣ 
ȒȈȒ: 1) ȗȖȌȌȍȘȎȈȕȐȍ ȚȖȕțșȈ ȋȓȈȌȒȖȑ ȔțșȒțȓȈȚțȘȣ 
ȒȘȖȊȍȕȖșȕȣȝ șȖșțȌȖȊ Ȑ ȎȍȓțȌȖȟȕȖ-ȒȐȠȍȟȕȖȋȖ ȚȘȈȒȚȈ 
(ȟȍȘȍȏ ȈȒȚȐȊȈȞȐȦ ȋțȈȕȐȓȈȚȞȐȒȓȈȏȣ); 2) ȌȍȧȚȍȓȤȕȖșȚȤ 
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Ȋ ȒȓȍȚȒȍ ȐȓȐ ȔȍȎȒȓȍȚȖȟȕȖȔ ȗȘȖșȚȘȈȕșȚȊȍ, ș ȖȟȍȕȤ 
ȔȈȓȖȑ ȊȍȘȖȧȚȕȖșȚȤȦ ȗȘȖȘȍȈȋȐȘțȍȚ ș ȜȐȏȐȖȓȖȋȐȟȍ-
șȒȖȑ ȔȐȠȍȕȤȦ. ǪȍȘȖȧȚȕȍȍ ȊșȍȋȖ, ȖȕȈ ȉțȌȍȚ ȖȒȐșȓȍȕȈ 
ȒȐșȓȖȘȖȌȖȔ ȌȖ ȕȐȚȘȐȚȈ ȐȓȐ ȕȐȚȘȈȚȈ. ǷȖ-ȊȐȌȐȔȖȔț, 
ȌȖȓȎȕȣ șțȡȍșȚȊȖȊȈȚȤ ȔȍȝȈȕȐȏȔȣ, ȖȉȍșȗȍȟȐȊȈȦȡȐȍ 
șȊȧȏȣȊȈȕȐȍ ȖȒșȐȌȈ ȈȏȖȚȈ ș ȖșȕȖȊȕȣȔȐ ȜȐȏȐȖȓȖȋȐȟȍ-
șȒȐ ȏȕȈȟȐȔȣȔȐ ȔȐȠȍȕȧȔȐ Ȑ ȗȘȍȌȖȝȘȈȕȧȦȡȐȍ ȔȖȓȍ-
Ȓțȓț NO ȖȚ ȖȒȐșȓȍȕȐȧ ȒȐșȓȖȘȖȌȖȔ (ȘȐș. 3).
ǯȕȈȕȐȍ ȥȚȐȝ ȔȍȝȈȕȐȏȔȖȊ ȗȖȏȊȖȓȐȚ ȘȍȠȐȚȤ ȗȘȖȉȓȍ-

Ȕȣ ȗȘȈȒȚȐȟȍșȒȖȋȖ ȐșȗȖȓȤȏȖȊȈȕȐȧ NO Ȑ ȍȋȖ ȔȍȚȈȉȖ-
ȓȐȚȖȊ. Ǭȓȧ ȊȣȧșȕȍȕȐȧ ȔȍȝȈȕȐȏȔȖȊ, ȖȗȘȍȌȍȓȧȦȡȐȝ 
șȊȧȏȣȊȈȕȐȍ NO ș ȔȐȠȍȕȤȦ, Ȑ ȔȍȝȈȕȐȏȔȖȊ ȗȘȍȌȖȝȘȈ-
ȕȍȕȐȧ ȖȒșȐȌȈ ȈȏȖȚȈ ȖȚ ȖȒȐșȓȍȕȐȧ ȕȍȖȉȝȖȌȐȔȣ ȗȘȍȎȌȍ 
ȊșȍȋȖ ȔȍȚȖȌȐȒȐ, șȗȖșȖȉȕȣȍ ȖȉȍșȗȍȟȐȚȤ ȒȖȕȚȘȖȓȤ ȏȈ 
șȖȌȍȘȎȈȕȐȍȔ Ȑ ȔȍȚȈȉȖȓȐȏȔȖȔ Ȋșȍȝ ȗȘȖȐȏȊȖȌȕȣȝ NO 
Ȋ ȉȐȖȖȉȢȍȒȚȈȝ, Ȑ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ — șȖȍȌȐȕȍȕȐȑ-
ȌȖȕȖȘȖȊ NO. ǲ șȖȎȈȓȍȕȐȦ, ȗȘȐȔȍȕȧȍȔȣȍ ȌȖ șȐȝ ȗȖȘ 
ȔȍȚȖȌȣ ȖȞȍȕȒȐ Ȑȝ șȖȌȍȘȎȈȕȐȧ ȕȍ ȖȉȓȈȌȈȦȚ ȊȣșȖȒȖȑ 
ȐȏȉȐȘȈȚȍȓȤȕȖșȚȤȦ. Ǫșȍ ȖȕȐ ȚȘȍȉțȦȚ ȗȘȍȌȊȈȘȐȚȍȓȤ-
ȕȖȑ ȖȟȐșȚȒȐ ȖȉȘȈȏȞȈ ȓȐȉȖ șȖȏȌȈȕȐȧ ȕȍȜȐȏȐȖȓȖȋȐȟȍ-
șȒȐȝ țșȓȖȊȐȑ șȘȍȌȣ, ȟȚȖ Ȋ ȒȖȕȍȟȕȖȔ ȐȚȖȋȍ ȗȘȐȊȖȌȐȚ Ȓ 
ȕȍȒȖȕȚȘȖȓȐȘțȍȔȖȑ ȔȖȌȐȜȐȒȈȞȐȐ ȐșșȓȍȌțȍȔȣȝ șȖȍȌȐ-
ȕȍȕȐȑ Ȑ ȖȠȐȉȖȟȕȣȔ ȘȍȏțȓȤȚȈȚȈȔ ȐȏȔȍȘȍȕȐȑ [8, 9]. 
ǺȈȒ, S-ȕȐȚȘȖȏȖȚȐȖȓȣ Ȑ ǬǵǲǮ ȖȟȍȕȤ ȟȈșȚȖ ȖȗȘȍȌȍȓȧ-
ȦȚșȧ ȔȍȚȖȌȖȔ ǫȘȐșșȈ ȒȈȒ ȕȐȚȘȐȚ. ǵȍȏȈȊȐșȐȔȖ ǬǵǲǮ 
ȔȖȎȕȖ ȖȗȘȍȌȍȓȐȚȤ ȔȍȚȖȌȖȔ ȅǷǸ. ǶȌȕȈȒȖ ȌȈȓȍȒȖ ȕȍ 
Ȋșȍ ȒȖȔȗȓȍȒșȣ, șȖȌȍȘȎȈȡȐȍ ȖȒșȐȌ ȈȏȖȚȈ, ȔȖȎȕȖ ȏȈ-
ȘȍȋȐșȚȘȐȘȖȊȈȚȤ ȥȚȐȔ șȗȖșȖȉȖȔ [9, 10]. 
ǸȈȏȘȈȉȖȚȈȕȕȣȑ ȕȈȔȐ ȜȍȘȔȍȕȚȕȣȑ șȍȕșȖȘ ȗȖȏȊȖȓȧ-

ȍȚ ș ȊȣșȖȒȖȑ ȚȖȟȕȖșȚȤȦ (ȌȖ 50 ȕǴ) Ȑ ș ȊȣșȖȒȖȑ șȗȍ-
ȞȐȜȐȟȕȖșȚȤȦ ȖȗȘȍȌȍȓȐȚȤ ȖșȕȖȊȕȣȍ ȋȘțȗȗȣ ȔȍȚȈȉȖ-
ȓȐȚȖȊ NO Ȋ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȖȉȢȍȒȚȈȝ ȉȍȏ ȗȘȍȌȊȈȘȐ-
ȚȍȓȤȕȖȑ ȖȟȐșȚȒȐ. ǴȍȚȖȌ ȖșȕȖȊȈȕ ȕȈ țȕȐȒȈȓȤȕȖȔ șȊȖȑ-
șȚȊȍ ȕȐȚȘȐȚȈ (NO2

-), N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (RNNO), 
RSNO Ȑ ǬǵǲǮ ȐȕȋȐȉȐȘȖȊȈȚȤ ȒȈȚȈȓȈȏț Ȋ ȗȘȐșțȚșȚȊȐȐ 
ȋȈȓȖȐȌ-ȐȖȕȖȊ Ȑ ȕȈ țȚȘȈȚȍ ȐȔȐ ȥȚȖȋȖ șȊȖȑșȚȊȈ ȗȖȌ Ȍȍȑ-
șȚȊȐȍȔ ȖȗȘȍȌȍȓȍȕȕȣȝ ȝȐȔȐȟȍșȒȐȝ ȈȋȍȕȚȖȊ [11–15]. 

ȞȍȕȚȘȈȓȤȕȖȑ Ȑ ȊȍȋȍȚȈȚȐȊȕȖȑ ȕȍȘȊȕȖȑ șȐșȚȍȔȣ [1]; 
3) ȌȐȜȜȍȘȍȕȞȐȘȖȊȒȈ ȚȒȈȕȍȑ Ȑ ȈȗȖȗȚȖȏ (ȗȖșȘȍȌșȚȊȖȔ 
ȘȍȋțȓȧȞȐȐ ȈȒȚȐȊȕȖșȚȐ ȒȈșȗȈȏ [2]); 4) ȐȔȔțȕȕȣȑ ȖȚȊȍȚ 
[1]; 5) ȘȍȋțȓȧȞȐȧ ȥȒșȗȘȍșșȐȐ ȘȧȌȈ ȋȍȕȖȊ [3]. ǻȗȘȈȊ-
ȓȍȕȐȍ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȔȐ ȗȘȖȞȍșșȈȔȐ, ȖȗȖșȘȍȌȖȊȈȕ-
ȕȣȔȐ NO, ȔȖȎȍȚ ȌȈȚȤ ȊȖȏȔȖȎȕȖșȚȤ ȒȖȘȘȍȒȞȐȐ ȜȐȏȐȖ-
ȓȖȋȐȟȍșȒȖȋȖ șȚȈȚțșȈ ȖȘȋȈȕȐȏȔȈ (ȘȐș. 1). 
ǲ șȖȎȈȓȍȕȐȦ, Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȌȖȕȖȘȣ ȖȒșȐȌȈ 

ȈȏȖȚȈ ȗȘȈȒȚȐȟȍșȒȐ ȕȍ ȐșȗȖȓȤȏțȦȚșȧ Ȋ ȒȈȟȍșȚȊȍ ȓȍ-
ȒȈȘșȚȊȍȕȕȣȝ șȘȍȌșȚȊ (ȏȈ ȐșȒȓȦȟȍȕȐȍȔ ȕȐȚȘȖȋȓȐȞȍ-
ȘȐȕȈ). ǶșȕȖȊȕȖȑ ȗȘȐȟȐȕȖȑ ȥȚȖȋȖ ȧȊȓȧȍȚșȧ ȕȍȌȖșȚȈȚȖȒ 
ȗȖȕȐȔȈȕȐȧ ȔȍȚȈȉȖȓȐȟȍșȒȐȝ ȗțȚȍȑ NO Ȋ ȖȘȋȈȕȐȏȔȍ 
ȎȐȊȖȚȕȣȝ Ȑ ȟȍȓȖȊȍȒȈ. ǵȈ șȍȋȖȌȕȧȠȕȐȑ ȌȍȕȤ ȝȖȘȖȠȖ 
ȐȏȊȍșȚȕȖ, ȟȚȖ ȖȒșȐȌ ȈȏȖȚȈ Ȋ ȖȘȋȈȕȐȏȔȍ ȉȣșȚȘȖ ȖȒȐș-
ȓȧȍȚșȧ ȌȖ ȕȐȚȘȐȚȈ Ȑ ȕȐȚȘȈȚȈ. ǪȘȍȔȧ ȍȋȖ ȗȖȓțȎȐȏȕȐ 
șȖșȚȈȊȓȧȍȚ ȖȚ ȌȖȓȍȑ șȍȒțȕȌȣ ȌȖ ȕȍșȒȖȓȤȒȐȝ șȍȒțȕȌ. 
Ǫ ȚȖ Ȏȍ ȊȘȍȔȧ ȗȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȤ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ 
ȌȍȑșȚȊȐȧ NO ȔȕȖȋȖȒȘȈȚȕȖ ȉȖȓȤȠȍ. ȅȚȖȚ ȜȈȒȚ ȔȖȎȕȖ 
ȖȉȢȧșȕȐȚȤ ȕȈȓȐȟȐȍȔ ȌȖȕȖȘȖȊ NO, ȒȖȚȖȘȣȍ ȖȉȘȈȏțȦȚșȧ 
ȗȘȐ ȍȋȖ ȔȍȚȈȉȖȓȐȏȔȍ Ȋ ȚȒȈȕȧȝ Ȑ ȊȣȗȖȓȕȧȦȚ ȘȖȓȤ ȌȍȗȖ 
ȖȒșȐȌȈ ȈȏȖȚȈ [4]. Ǫ ȒȈȟȍșȚȊȍ ȚȈȒȐȝ șȖȍȌȐȕȍȕȐȑ ȘȈș-
șȔȈȚȘȐȊȈȦȚ S-ȕȐȚȘȖȏȖȚȐȖȓȣ (RSNO) Ȑ ȌȐȕȐȚȘȖȏȐȓȤ-
ȕȣȍ ȒȖȔȗȓȍȒșȣ ȎȍȓȍȏȈ (ǬǵǲǮ) [5, 6]. ǹțȡȍșȚȊțȍȚ 
ȔȕȍȕȐȍ, ȟȚȖ ȕȍȒȖȚȖȘȣȍ ȊȣșȖȒȖȔȖȓȍȒțȓȧȘȕȣȍ ȕȐȚȘȈȚȣ 
(RNO2) ȚȈȒȎȍ șȗȖșȖȉȕȣ ȊȣȗȖȓȕȧȚȤ ȥȚț ȜțȕȒȞȐȦ [7]. 
ǵȈ ȘȐș. 2 ȗȘȍȌșȚȈȊȓȍȕȈ șȝȍȔȈ ȔȍȚȈȉȖȓȐȟȍșȒȐȝ ȗțȚȍȑ 
NO, șȖșȚȈȊȓȍȕȕȈȧ șȖȋȓȈșȕȖ ȘȈȉȖȚȈȔ Ǩ.Ǽ.ǪȈȕȐȕȈ Ȑ 
șȖȈȊȚ. [5, 6].
ȅȚȈ șȝȍȔȈ, ȖȌȕȈȒȖ, ȕȍ ȌȈȍȚ ȗȖȓȕȖȋȖ ȖȉȢȧșȕȍȕȐȧ 

ȔȍȝȈȕȐȏȔȈ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ NO, Ȑ ȖșȚȈȦȚ-
șȧ ȕȍȧșȕȣȔȐ șȓȍȌțȦȡȐȍ ȊȖȗȘȖșȣ: 1) ȗȖȌ ȌȍȑșȚȊȐȍȔ 
ȒȈȒȐȝ ȜȈȒȚȖȘȖȊ ȗȘȖȐșȝȖȌȐȚ ȊȣșȊȖȉȖȎȌȍȕȐȍ ȖȒșȐȌȈ 
ȈȏȖȚȈ Ȑȏ ȌȍȗȖ; 2) ȟȚȖ ȧȊȓȧȍȚșȧ ȘȍȋțȓȧȚȖȘȖȔ ȜȐȏȐȖ-
ȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ ȥȚȐȝ ȜȈȒȚȖȘȖȊ? ǶȟȍȊȐȌȕȖ, ȟȚȖ 
ȔȖȓȍȒțȓȈ NO, ȖȒȈȏȈȊȠȈȧșȧ Ȋ șȊȖȉȖȌȕȖȔ șȖșȚȖȧȕȐȐ 

ǸȐș. 1. ǹȐȕȚȍȏ NO Ȑ ȍȋȖ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ 

ǸȐș. 2. ǶȉȖȉȡȍȕȕȈȧ șȝȍȔȈ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ ȘȍȈȒȞȐȑ NO 
ǸȐș. 3. ǻșȓȖȊȐȧ, ȕȍȖȉȝȖȌȐȔȣȍ Ȍȓȧ țșȗȍȠȕȖȑ ȘȍȈȓȐȏȈ-
ȞȐȐ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ NO 
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ǶșȖȉȍȕȕȖșȚȐ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ

ǺȈȒ, ǬǵǲǮ ȘȈȏȘțȠȈȦȚșȧ ȝȍȓȈȚȖȘȈȔȐ ȎȍȓȍȏȈ (ȅǬǺǨ, 
Ȗ-ȜȍȕȈȕȚȘȖȓȐȕȖȔ), Ȉ ȊȣșȊȖȉȖȎȌȈȦȡȐȑșȧ NO șȊȧȏȣȊȈ-
ȍȚșȧ ȋȍȔȖȋȓȖȉȐȕȖȔ — ȓȖȊțȠȒȖȑ NO, Ȋ șȊȧȏȐ ș ȟȍȔ Ȑȕ-
ȋȐȉȐȘțȦȡȐȑ ȥȜȜȍȒȚ țȚȘȈȟȐȊȈȍȚșȧ. RSNO ȔȖȎȕȖ ȚȘȈȕș-
ȜȖȘȔȐȘȖȊȈȚȤ Ȋ ǬǵǲǮ Ȋ ȗȘȐșțȚșȚȊȐȐ ȏȈȒȐșȕȖȋȖ ȎȍȓȍȏȈ. 
ǵȐȚȘȐȚ Ȑ RNNO ȕȍ ȗȘȖȌțȞȐȘțȦȚ Ȋ ȕȍȑȚȘȈȓȤȕȖȑ șȘȍȌȍ 
ȕȐȚȘȖȏȐȓȤȕȣȝ ȒȖȔȗȓȍȒșȖȊ ȎȍȓȍȏȈ Ȑ ȕȍ ȚȍȘȧȦȚ șȗȖșȖȉ-
ȕȖșȚȐ ȐȕȋȐȉȐȘȖȊȈȚȤ ȒȈȚȈȓȈȏț Ȋ șȘȍȌȍ, șȖȌȍȘȎȈȡȍȑ ȝȍ-
ȓȈȚȖȘ ȎȍȓȍȏȈ Ȑ ȓȖȊțȠȒț NO ȕȐ ȌȖ, ȕȐ ȗȖșȓȍ ȌȖȉȈȊȓȍ-
ȕȐȧ ȏȈȒȐșȕȖȋȖ ȎȍȓȍȏȈ Ȑ ȚȐȖȓȖȊ. ǬȘțȋȐȝ ȥȜȜȍȒȚȐȊȕȣȝ 
ȐȕȋȐȉȐȚȖȘȖȊ ȒȈȚȈȓȈȏȣ ȉȐȖȓȖȋȐȟȍșȒȐȍ ȖȉȢȍȒȚȣ Ȋ ȕȖȘȔȍ 
ȖȉȣȟȕȖ ȕȍ șȖȌȍȘȎȈȚ [9, 14]. ǪȣșȖȒȖȔȖȓȍȒțȓȧȘȕȣȍ ȕȐ-
ȚȘȈȚȣ (RNO2), Ȋ ȖȚȓȐȟȐȍ ȖȚ ȕȐȚȘȈȚȈ, ȔȖȋțȚ ȗȘȐȖȉȘȍȚȈȚȤ 
ȐȕȋȐȉȐȘțȦȡȐȍ șȊȖȑșȚȊȈ ǬǵǲǮ Ȋ ȗȘȐșțȚșȚȊȐȐ ȏȈȒȐșȕȖ-
ȋȖ ȎȍȓȍȏȈ Ȑ ȚȐȖȓȖȊ [10]. ǷȖȌ ȌȍȑșȚȊȐȍȔ ȚȘȍȝȝȓȖȘȐșȚȖ-
ȋȖ ȊȈȕȈȌȐȧ Ȋșȍ ȕȐȚȘȖșȖȍȌȐȕȍȕȐȧ ȊȖșșȚȈȕȈȊȓȐȊȈȦȚșȧ 
ȌȖ ȕȐȚȘȖȏȖșȖșȚȖȧȕȐȧ Ȑ ȗȘȐȖȉȘȍȚȈȦȚ șȗȖșȖȉȕȖșȚȤ ȐȕȋȐ-
ȉȐȘȖȊȈȚȤ ȒȈȚȈȓȈȏț [13, 15].
ǹȖȋȓȈșȕȖ ȗȖȓțȟȍȕȕȣȔ ȕȈȔȐ ȌȈȕȕȣȔ, Ȋșȍ ȖșȕȖȊȕȣȍ 

ȜȐȏȐȖȓȖȋȐȟȍșȒȐȍ ȎȐȌȒȖșȚȐ — ȒȘȖȊȤ, ȈȔȕȐȖȚȐȟȍșȒȈȧ 
ȎȐȌȒȖșȚȤ, ȔȖȓȖȒȖ, șȗȍȘȔȈ — Ȋ ȕȖȘȔȍ șȖȌȍȘȎȈȚ ȕȐȚȘȐȚ 
Ȑ RNNO Ȋ ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȍ ȉȖȓȍȍ 100 ȕǴ. ǺȈȒȐȍ ȖȉȢ-
ȍȒȚȣ, ȒȈȒ ȈȔȕȐȖȕ Ȑ șȗȍȘȔȈ, Ȋ ȕȖȘȔȍ șȖȌȍȘȎȈȚ șȓȍȌȖ-
Ȋȣȍ ȒȖȓȐȟȍșȚȊȈ ȕȍ ȚȖȓȤȒȖ ȕȐȚȘȐȚȈ, ȕȖ Ȑ ȕȐȚȘȈȚȈ. Ǵȍ-
ȚȈȉȖȓȐȚȣ NO Ȋ ȥȚȐȝ ȖȉȢȍȒȚȈȝ ȗȘȍȌșȚȈȊȓȍȕȣ ȋȓȈȊȕȣȔ 
ȖȉȘȈȏȖȔ RSNO, ǬǵǲǮ Ȑ RNO2 [9, 15]. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȋ ȕȖȘȔȍ Ȋ ȎȐȊȣȝ ȚȒȈȕȧȝ șțȡȍ-

șȚȊțȦȚ ȔȍȝȈȕȐȏȔȣ, ȗȘȍȌȖȚȊȘȈȡȈȦȡȐȍ ȖȉȘȈȏȖȊȈȕȐȍ 
ȕȐȚȘȐȚȈ Ȑ RNNO Ȑȏ ȖȒșȐȌȈ ȈȏȖȚȈ. ǺȍȖȘȍȚȐȟȍșȒȐ ȥȚȖ 
ȊȖȏȔȖȎȕȖ ȗȘȐ ȌȊțȝ țșȓȖȊȐȧȝ. ǷȍȘȊȖȍ — ȖȉȘȈȏȖȊȈȕȐȍ 
S-ȕȐȚȘȖȏȖȚȐȖȓȖȊ ȕȍ ȌȖȓȎȕȖ șȖȗȘȖȊȖȎȌȈȚȤșȧ ȗȘȖȌțȒ-
ȞȐȍȑ ȕȐȚȘȐȚȈ. 
Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ șȟȐȚȈȍȚșȧ, ȟȚȖ RSNO ȖȉȘȈȏțȦȚ-

șȧ ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ șȓȍȌțȦȡȐȔ ȖȉȘȈȏȖȔ [16]: 
4NO + O2 ĺ 2N2O3 + 2RSH ĺ 2RSNO + 2NO2

– + 2H+.
ǶȌȕȈȒȖ Ȋ ȥȚȖȔ șȓțȟȈȍ ȕȈ ȖȌȕț ȔȖȓȍȒțȓț 

S-ȕȐȚȘȖȏȖȚȐȖȓȈ ȌȖȓȎȕȈ ȖȉȘȈȏȖȊȣȊȈȚȤșȧ ȖȌȕȈ ȔȖȓȍ-
ȒțȓȈ ȕȐȚȘȐȚȈ, ȟȚȖ ȗȘȖȚȐȊȖȘȍȟȐȚ ȕȈȠȐȔ ȥȒșȗȍȘȐȔȍȕ-
ȚȈȓȤȕȣȔ ȌȈȕȕȣȔ [9, 15]. 
ǪȖȏȔȖȎȍȕ Ȑ ȌȘțȋȖȑ ȗțȚȤ ȖȉȘȈȏȖȊȈȕȐȧ RSNO:
NO+ + RSH ĺ RSNO + H+.
ǶȌȕȈȒȖ Ȋ ȥȚȖȔ șȓțȟȈȍ ȊȍșȤ șȐȕȚȍȏȐȘȖȊȈȕȕȣȑ NO 

ȌȖȓȎȍȕ ȉȣȚȤ ȒȈȒȐȔ-ȚȖ ȖȉȘȈȏȖȔ ȖȒȐșȓȍȕ ȌȖ ȐȖȕȈ ȕȐ-
ȚȘȖȏȖȕȐȧ. ǲȈȒ ȥȚȖ ȔȖȎȍȚ ȗȘȖȐșȝȖȌȐȚȤ, ȗȖȒȈ ȕȍ ȧșȕȖ.

ǪȚȖȘȖȍ țșȓȖȊȐȍ — ȗȘȐ ȘȈșȗȈȌȍ ȔȖȓȍȒțȓȣ ȌȖȕȖȘȈ ȔȖ-
ȓȍȒțȓȈ NO ȓȐȉȖ ȕȍ ȉțȌȍȚ ȊȣȌȍȓȧȚȤșȧ Ȋ șȊȖȉȖȌȕȖȔ ȊȐȌȍ 
Ȋ ȖȒȘțȎȈȦȡțȦ șȘȍȌț, ȓȐȉȖ ȍȍ ȗȘȍȉȣȊȈȕȐȍ ȚȈȔ ȉțȌȍȚ 
ȖȟȍȕȤ ȒȖȘȖȚȒȐȔ. ǵȈȔȐ ȗȖȒȈȏȈȕȖ, ȟȚȖ RSNO Ȑ ǬǵǲǮ Ȋ 
ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ țșȓȖȊȐȧȝ ȧȊȓȧȦȚșȧ țșȚȖȑȟȐȊȣȔȐ șȖ-
ȍȌȐȕȍȕȐȧȔȐ. ǷȍȘȍȕȖș NO ș ǬǵǲǮ ȕȈ ȔȐȠȍȕȤ ȔȖȎȍȚ 
ȗȘȖȐșȝȖȌȐȚȤ, ȍșȓȐ ȕȈ ȒȖȔȗȓȍȒș Ȋ ȗȘȐșțȚșȚȊȐȐ ȓȖȊțȠȒȐ 
NO ȊȖȏȌȍȑșȚȊțȍȚ, ȕȈȗȘȐȔȍȘ, ȝȍȓȈȚȖȘ ȎȍȓȍȏȈ. ǷȘȐ ȥȚȖȔ 
ȕȍ ȗȘȖȐșȝȖȌȐȚ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȋȖ ȊȣșȊȖȉȖȎȌȍȕȐȧ NO Ȋ 
ȘȍȈȒȞȐȖȕȕțȦ șȘȍȌț, Ȗ ȟȍȔ ȔȖȎȕȖ șțȌȐȚȤ ȗȖ ȖȚșțȚșȚȊȐȦ 
ȖȉȘȈȏȖȊȈȕȐȧ ȕȐȚȘȐȚȈ Ȋ șȘȍȌȍ. Ǵȣ ȗȘȍȌȗȖȓȖȎȐȓȐ, ȟȚȖ 
ȗȖȌȖȉȕȣȑ ȔȍȝȈȕȐȏȔ ȔȖȎȍȚ ȓȍȎȈȚȤ Ȋ ȖșȕȖȊȍ ȘȍȋțȓȧȞȐȐ 
ȊȈȎȕȍȑȠȐȝ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ ȥȜȜȍȒȚȖȊ NO [9, 10]. 
ǹȖȋȓȈșȕȖ ȌȈȕȕȣȔ ȘȈȏȓȐȟȕȣȝ ȐșșȓȍȌȖȊȈȚȍȓȍȑ, 

ȗȓȈȏȔȈ ȒȘȖȊȐ Ȋ ȕȖȘȔȍ șȖȌȍȘȎȐȚ ȕȐȚȘȐȚ Ȋ ȒȖȕȞȍȕȚȘȈ-
ȞȐȐ ȖȚ șȖȚȍȕ ȕȈȕȖȔȖȓȍȑ ȌȖ ȕȍșȒȖȓȤȒȐȝ ȔȐȒȘȖȔȖȓȍȑ 
ȕȈ ȓȐȚȘ [4, 8]. ǷȖ ȕȈȠȐȔ ȌȈȕȕȣȔ, ȗȖȓțȟȍȕȕȣȔ ș ȗȖ-
ȔȖȡȤȦ ȜȍȘȔȍȕȚȕȖȋȖ șȍȕșȖȘȈ, ȒȖȕȞȍȕȚȘȈȞȐȧ ȕȐȚȘȐȚȈ 
Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȏȌȖȘȖȊȖȋȖ ȟȍȓȖȊȍȒȈ șȖșȚȈȊȓȧȍȚ Ȕȍ-
ȕȍȍ 100 ȕǴ [9]. ǯȈȊȣȠȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȒȓȈșșȐȟȍ-
șȒȐȝ ȔȍȚȖȌȖȊ, ȗȖ-ȊȐȌȐȔȖȔț, șȊȧȏȈȕȣ ș ȚȍȔ, ȟȚȖ ȗȓȈȏ-
ȔȈ șȖȌȍȘȎȐȚ Ȋ ȕȖȘȔȍ ȖȚ 4 ȌȖ 20 ȔȒǴ ǬǵǲǮ, ȒȖȚȖȘȣȍ Ȑ 
ȖȗȘȍȌȍȓȧȦȚșȧ ȔȍȚȖȌȖȔ ǫȘȐșșȈ ȗȖȓȕȖșȚȤȦ ȐȓȐ ȟȈșȚȐȟ-
ȕȖ ȒȈȒ ȕȐȚȘȐȚ [9, 10, 17]. 
ǷȖ ȌȈȕȕȣȔ ȘȧȌȈ ȐșșȓȍȌȖȊȈȚȍȓȍȑ, ȗȘȐ ȊȖșȗȈȓȐȚȍȓȤ-

ȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ ȏȕȈȟȐȚȍȓȤȕȖ ȗȖȊȣȠȈȍȚșȧ șȖȌȍȘȎȈ-
ȕȐȍ ȕȐȚȘȐȚȈ Ȑ ȕȐȚȘȈȚȈ, Ȉ ȚȈȒȎȍ N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ 
Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ [18–22], ȟȚȖ ȖȉȣȟȕȖ șȊȧȏȣȊȈȦȚ ș ȈȒ-
ȚȐȊȈȞȐȍȑ ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ (iNOS) ȕȍȑȚȘȖ-
ȜȐȓȖȊ Ȑ ȔȈȒȘȖȜȈȋȖȊ. ǹȓȍȌȖȊȈȚȍȓȤȕȖ, ȒȖȓȐȟȍșȚȊȍȕ-
ȕȣȑ Ȑ ȒȈȟȍșȚȊȍȕȕȣȑ șȖșȚȈȊ ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐ-
ȕȍȕȐȑ ȗȓȈȏȔȣ ȔȖȎȍȚ ȐȔȍȚȤ ȉȖȓȤȠȖȍ ȌȐȈȋȕȖșȚȐȟȍșȒȖȍ 
ȏȕȈȟȍȕȐȍ, Ȋ ȟȈșȚȕȖșȚȐ, ȔȖȎȍȚ șȓțȎȐȚȤ ȐȕȌȐȒȈȚȖȘȖȔ 
ȊȖșȗȈȓȍȕȐȧ [1, 23, 24] (ȘȐș. 4). 
ǲȈȒ ȖȚȔȍȟȈȓȖșȤ ȊȣȠȍ, ȐșȗȖȓȤȏȖȊȈȕȐȍ ȚȘȈȌȐȞȐȖȕ-

ȕȣȝ ȔȍȚȖȌȖȊ ȐȏȔȍȘȍȕȐȧ șȖȌȍȘȎȈȕȐȧ ȔȍȚȈȉȖȓȐȚȖȊ ȖȒ-
șȐȌȈ ȈȏȖȚȈ (Ȓ ȒȖȚȖȘȣȔ Ȕȣ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȖȚȕȖșȐȔ 
ȔȍȚȖȌ ǫȘȐșșȈ) ȗȘȐȊȖȌȐȚ Ȓ ȚȖȔț, ȟȚȖ ȕȐȚȘȐȚ ȖȉȕȈȘț-
ȎȐȊȈȍȚșȧ Ȑ Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ ȏȌȖȘȖȊȣȝ ȌȖȕȖȘȖȊ. ǿȚȖ 
ȒȈșȈȍȚșȧ ȕȐȚȘȈȚȈ, ȚȖ Ȗȕ ȐȕȚȍȕșȐȊȕȖ ȗȖșȚțȗȈȍȚ Ȋ ȖȘȋȈ-
ȕȐȏȔ ș ȗȐȡȍȑ. Ǫ șȊȧȏȐ ș ȥȚȐȔ ȗȖȒȈȏȈȚȍȓȤ șțȔȔȈȘȕȖȑ 
ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȐȚȘȐȚȈ Ȑ ȕȐȚȘȈȚȈ ȕȍ ȔȖȎȍȚ ȌȈȚȤ ȖȌȕȖ-
ȏȕȈȟȕȖȋȖ ȖȚȊȍȚȈ Ȋ șȓțȟȈȍ ȗȖȊȣȠȍȕȐȧ ȒȖȕȞȍȕȚȘȈȞȐȐ 
ȔȍȚȈȉȖȓȐȚȖȊ ȖȒșȐȌȈ ȈȏȖȚȈ ȗȘȐ ȊȖșȗȈȓȍȕȐȐ. 

ǸȐș. 4. ǷȘȍȌȗȖȓȈȋȈȍȔȣȑ ȔȍȝȈȕȐȏȔ ȜȐȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ NO, ȗȘȖȌțȞȐȘțȍȔȖȋȖ ȈȒȚȐȊȐȘȖȊȈȕȕȣȔȐ ȕȍȑȚȘȖ-
ȜȐȓȈȔȐ Ȑ ȔȈȒȘȖȜȈȋȈȔȐ (șȖȋȓȈșȕȖ ȖȉȡȍȗȘȐȕȧȚȣȔ ȗȘȍȌșȚȈȊȓȍȕȐȧȔ) 
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ǰșȗȖȓȤȏȖȊȈȕȐȍ ȜȍȘȔȍȕȚȕȖȋȖ șȍȕșȖȘȈ ȗȖȏȊȖȓȐ-
ȓȖ ȏȈȘȍȋȐșȚȘȐȘȖȊȈȚȤ, ȟȚȖ Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ ȉȖȓȤȕȣȝ, 
șȚȘȈȌȈȦȡȐȝ ȘȈȏȓȐȟȕȣȔȐ ȊȖșȗȈȓȐȚȍȓȤȕȣȔȐ ȏȈȉȖȓȍ-
ȊȈȕȐȧȔȐ, ȗȖȧȊȓȧȦȚșȧ ȕȐȚȘȐȚ Ȑ RNNO. ǲȘȖȔȍ ȚȖȋȖ, 
ȖȉșȓȍȌȖȊȈȕȐȍ ȉȖȓȍȍ ȟȍȔ 100 ȉȖȓȤȕȣȝ ȗȖȒȈȏȈȓȖ, ȟȚȖ 
ȗȖȧȊȓȍȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ Ȋ ȒȖȕȞȍȕ-
ȚȘȈȞȐȐ ȊȣȠȍ 150 ȕǴ ȖȌȕȖȏȕȈȟȕȖ ȧȊȓȧȍȚșȧ ȗȘȐȏȕȈ-
ȒȖȔ ȊȖșȗȈȓȍȕȐȧ, ȗȖșȒȖȓȤȒț ț ȏȌȖȘȖȊȣȝ ȌȖȕȖȘȖȊ ȥȚȐ 
șȖȍȌȐȕȍȕȐȧ ȗȘȐșțȚșȚȊțȦȚ Ȋ șȓȍȌȖȊȣȝ ȒȖȓȐȟȍșȚȊȈȝ. 
ǷȖȊȣȠȍȕȕȖȍ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO ȕȈȉȓȦȌȈ-
ȓȖșȤ Ȑ ȗȘȐ ȝȐȘțȘȋȐȟȍșȒȐȝ ȏȈȉȖȓȍȊȈȕȐȧȝ (ȖșȚȘȣȑ Ȉȗ-
ȗȍȕȌȐȞȐȚ, ȖșȚȘȣȑ ȗȈȕȒȘȍȈȚȐȚ, ȖșȚȘȣȑ ȝȖȓȍȞȐșȚȐȚ), Ȑ 
ȗȘȐ ȗȕȍȊȔȖȕȐȐ, Ȑ ȗȘȐ ǶǸǯ. ǷȘȐȟȍȔ ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ 
ȖȒȈȏȈȓșȧ ȏȕȈȟȐȚȍȓȤȕȖ ȉȖȓȍȍ ȟțȊșȚȊȐȚȍȓȤȕȣȔ ȒȘȐȚȍ-
ȘȐȍȔ Ȍȓȧ ȘȈȕȕȍȑ ȌȐȈȋȕȖșȚȐȒȐ ȊȖșȗȈȓȍȕȐȧ, ȟȍȔ ǹǶȅ 
Ȑ ȒȖȓȐȟȍșȚȊȖ ȓȍȑȒȖȞȐȚȖȊ [17]. ǩȖȓȍȍ ȚȖȋȖ, ȕȈ ȗȘȐ-
ȔȍȘȍ 29 ȉȖȓȤȕȣȝ ș ȐȠȍȔȐȟȍșȒȐȔ ȐȕșțȓȤȚȖȔ, ȗȘȖȝȖ-
ȌȐȊȠȐȝ ȓȍȟȍȕȐȍ Ȋ șȚȈȞȐȖȕȈȘȍ, ȉȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ 
ȐșȗȖȓȤȏȖȊȈȕȐȍ ȖȗȘȍȌȍȓȍȕȐȧ șȖȌȍȘȎȈȕȐȧ ȕȐȚȘȐȚȈ Ȑ 
N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (NO2

– + RNNO) Ȋ ȗȓȈȏȔȍ ȒȘȖ-
ȊȐ Ȋ ȒȈȟȍșȚȊȍ ȚȍșȚȈ ȕȈ ȕȈȓȐȟȐȍ ȋȍȕȍȘȈȓȐȏȖȊȈȕȕȖȋȖ 
ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖȞȍșșȈ ȗȖȏȊȖȓȧȍȚ șȊȖȍȊȘȍȔȍȕȕȖ Ȑ 
ȖȌȕȖȏȕȈȟȕȖ ȖȗȘȍȌȍȓȐȚȤ ȍȋȖ ȕȈȟȈȓȖ ȍȡȍ ȌȖ ȗȖȧȊȓȍȕȐȧ 
ȒȓȐȕȐȟȍșȒȐȝ ȗȘȐȏȕȈȒȖȊ. ǲȘȖȔȍ ȚȖȋȖ, ȌȈȕȕȣȑ ȚȍșȚ ȗȖ-
ȏȊȖȓȧȍȚ ȖșțȡȍșȚȊȓȧȚȤ ȖȗȍȘȈȚȐȊȕȣȑ ȔȖȕȐȚȖȘȐȕȋ ȝȖȌȈ 
ȓȍȟȍȕȐȧ [25]. ǷȖșȓȍȌȕȍȍ ȖșȖȉȍȕȕȖ ȊȈȎȕȖ Ȋ șȊȧȏȐ ș 
ȖȋȘȈȕȐȟȍȕȕȖȑ ȒȖȔȔțȕȐȒȈȉȍȓȤȕȖșȚȤȦ ȕȍȊȘȖȓȖȋȐȟȍ-
șȒȐȝ ȉȖȓȤȕȣȝ. 
ǷȘȖȊȍȌȍȕȕȣȍ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȏȊȖȓȐȓȐ ȊȣȧȊȐȚȤ 

șȓȍȌțȦȡȐȍ ȏȈȒȖȕȖȔȍȘȕȖșȚȐ. ǪȖ Ȋșȍȝ șȓțȟȈȧȝ ȗȖ ȔȍȘȍ 
ȊȣȏȌȖȘȖȊȓȍȕȐȧ ȉȖȓȤȕȣȝ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO 
șȕȐȎȈȓȖșȤ ȌȖ șȓȍȌȖȊȣȝ ȒȖȓȐȟȍșȚȊ [9, 17]. ǶȌȕȈȒȖ 
Ȗȉȡȍȍ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ (ȕȐ-
ȚȘȐȚ, RNNO, ǬǵǲǮ, ȕȐȚȘȈȚ) șțȡȍșȚȊȍȕȕȖ ȕȍ ȐȏȔȍȕȧ-
ȓȖșȤ [17]. ȅȚȖȚ ȜȈȒȚ șȚȈȊȐȚ ȗȖȌ șȖȔȕȍȕȐȍ țȚȊȍȘȎȌȍ-
ȕȐȧ Ȗ ȚȖȔ, ȟȚȖ ȗȖȧȊȓȍȕȐȍ ȕȐȚȘȐȚȈ Ȑ RNNO ȧȊȓȧȍȚșȧ 
șȓȍȌșȚȊȐȍȔ ȈȒȚȐȊȈȞȐȐ ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ 
ȓȍȑȒȖȞȐȚȖȊ [1, 23, 24]. ǪȖȏȕȐȒȈȦȚ ȊȖȗȘȖșȣ: 1) ȍșȓȐ 
ȗȘȐ ȗȘȖȌțȒȞȐȐ ȖȒșȐȌȈ ȈȏȖȚȈ ȥȕȌȖȚȍȓȐȈȓȤȕȖȑ NO-
șȐȕȚȈȏȖȑ, ȟȚȖ ȐȔȍȍȚ ȔȍșȚȖ Ȋ ȕȖȘȔȍ, șțȡȍșȚȊțȦȚ ȔȍȝȈ-
ȕȐȏȔȣ, ȗȘȍȌȖȚȊȘȈȡȈȦȡȐȍ ȖȒȐșȓȍȕȐȍ NO ȌȖ ȕȐȚȘȐȚȈ 
Ȑ RNNO, ȚȖ ȗȖȟȍȔț ȖȕȐ ȕȍ ȌȍȑșȚȊțȦȚ ȗȘȐ ȈȒȚȐȊȈȞȐȐ 
ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ; 2) ȒȈȒȖȊ Ȋ ȥȚȖȔ șȓțȟȈȍ 
ȜȐȏȐȖȓȖȋȐȟȍșȒȐȑ șȔȣșȓ ȍȍ ȈȒȚȐȊȈȞȐȐ?
Ǭȓȧ ȊȣȧșȕȍȕȐȧ ȔȍȝȈȕȐȏȔȈ ȖȉȘȈȏȖȊȈȕȐȧ ȕȐȚȘȐȚȈ 

Ȑ RNNO ȗȘȐ ȊȖșȗȈȓȍȕȐȐ ȉȣȓȈ ȗȘȖȊȍȌȍȕȈ șȍȘȐȧ ȥȒș-
ȗȍȘȐȔȍȕȚȖȊ ȗȖ ȐșșȓȍȌȖȊȈȕȐȦ ȐȏȔȍȕȍȕȐȧ șȖșȚȈȊȈ ȕȐ-
ȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ ȒȘȖȊȐ ȗȘȐ ȈȒȚȐȊȈȞȐȐ ȓȍȑ-

ȒȖȞȐȚȖȊ ȏȐȔȖȏȈȕȖȔ. ǺȍȔ șȈȔȣȔ ȉȣȓȈ ȗȘȍȌȗȘȐȕȧȚȈ ȗȖ-
ȗȣȚȒȈ ȔȖȌȍȓȐȘȖȊȈȕȐȧ ȗȘȖȞȍșșȖȊ, ȗȘȖȐșȝȖȌȧȡȐȝ ȗȘȐ 
ȊȖșȗȈȓȍȕȐȐ. ǶȉȕȈȘțȎȍȕȖ, ȟȚȖ ȗȘȐ șȚȐȔțȓȧȞȐȐ ȓȍȑ-
ȒȖȞȐȚȖȊ ȒȘȖȊȐ ȏȐȔȖȏȈȕȖȔ ȗȖȧȊȓȧȓȐșȤ NO2

– Ȑ RNNO 
Ȑ ȗȘȖȗȖȘȞȐȖȕȈȓȤȕȖ șȕȐȎȈȓȖșȤ șȖȌȍȘȎȈȕȐȍ ǬǵǲǮ — 
ȖșȕȖȊȕȣȝ șȖȍȌȐȕȍȕȐȑ-ȌȖȕȖȘȖȊ NO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ. 
ǹȖȌȍȘȎȈȕȐȍ ȕȐȚȘȈȚȈ ȗȘȐ ȥȚȖȔ ȕȍ ȐȏȔȍȕȧȓȖșȤ [26]. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȗȉȡȍȍ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖ-
șȖȍȌȐȕȍȕȐȑ ȕȍ ȐȏȔȍȕȧȍȚșȧ, ȟȚȖ ȌȈȍȚ ȖșȕȖȊȈȕȐȍ ȗȘȍȌ-
ȗȖȓȈȋȈȚȤ, ȟȚȖ ȗȘȖȐșȝȖȌȐȚ ȕȍ ȐȕȚȍȕșȐȜȐȒȈȞȐȧ șȐȕȚȍȏȈ 
NO, Ȉ ȐȏȔȍȕȍȕȐȍ șȖșȚȈȊȈ ȍȋȖ ȔȍȚȈȉȖȓȐȚȖȊ ȊșȓȍȌșȚȊȐȍ 
ȌȍșȚȘțȒȞȐȐ ǬǵǲǮ. 
Ǫ ȗȘȐșțȚșȚȊȐȐ ȓȖȊțȠȍȒ ȈȒȚȐȊȕȣȝ ȜȖȘȔ ȒȐșȓȖȘȖ-

ȌȈ (șȐșȚȍȔȣ, șȖȌȍȘȎȈȡȍȑ 100 ȔȒǴ ȈșȒȖȘȉȈȚȈ Ȑ 1 ȔǴ 
ȋȓȦȚȈȚȐȖȕȈ) ȗȘȖȐșȝȖȌȐȚ șȕȐȎȍȕȐȍ ȖȉȘȈȏȖȊȈȕȐȧ 
NO2

– + RNNO Ȑ, șȖȖȚȊȍȚșȚȊȍȕȕȖ, țȉȣȓȐ ǬǵǲǮ ȗȘȐ-
ȔȍȘȕȖ Ȋ 2,5 ȘȈȏȈ. ǬȖȉȈȊȓȍȕȐȍ ȈșȒȖȘȉȈȚȈ Ȑ ȋȓȦȚȈȚȐȖȕȈ 
Ȋ ȗȓȈȏȔț ȒȘȖȊȐ ȟȍȘȍȏ 2 ȟ ȗȖșȓȍ ȈȒȚȐȊȈȞȐȐ ȏȐȔȖȏȈȕȖȔ, 
ȒȖȋȌȈ ȈȒȚȐȊȐȘȖȊȈȕȕȣȍ ȓȍȑȒȖȞȐȚȣ ȗȖȋȐȉȈȦȚ, ȕȍ ȗȘȐ-
ȊȕȖșȐȓȖ ȒȈȒȐȝ-ȓȐȉȖ ȐȏȔȍȕȍȕȐȑ Ȋ șȖșȚȈȊ ȕȐȚȘȖ- Ȑ ȕȐ-
ȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ ȗȓȈȏȔȣ [26]. ǴȖȎȕȖ ȗȘȍȌȗȖȓȖȎȐȚȤ, 
ȟȚȖ ȜȈȒȚȖȘȖȔ, ȊȣȏȣȊȈȦȡȐȔ ȘȈȏȘțȠȍȕȐȍ ȌȖȕȖȘȖȊ NO, 
ȧȊȓȧȦȚșȧ ȈȒȚȐȊȕȣȍ ȜȖȘȔȣ ȒȐșȓȖȘȖȌȈ. 
ǷȘȐ ȕȈȓȐȟȐȐ Ȋ ȘȍȈȒȞȐȖȕȕȖȑ șȘȍȌȍ ȋȍȔȖȋȓȖȉȐȕȈ 

(ȓȖȊțȠȒȐ NO) ȗȘȖȐșȝȖȌȐȚ ȚȖȓȤȒȖ șȕȐȎȍȕȐȍ șȖȌȍȘ-
ȎȈȕȐȧ ǬǵǲǮ ȉȍȏ ȖȉȘȈȏȖȊȈȕȐȧ ȕȐȚȘȐȚȈ Ȑ RNNO. ȅȚȐ 
ȘȍȏțȓȤȚȈȚȣ ȉȣȓȐ ȗȖȓțȟȍȕȣ ȕȈȔȐ ȕȈ șțșȗȍȕȏȐȐ ȕȍȑ-
ȚȘȖȜȐȓȖȊ ȗȍȘȐȜȍȘȐȟȍșȒȖȑ ȒȘȖȊȐ [26]. 
ǵȈ ȖșȕȖȊȈȕȐȐ ȗȖȓțȟȍȕȕȣȝ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȝ 

ȌȈȕȕȣȝ ȔȖȎȕȖ ȏȈȒȓȦȟȐȚȤ, ȟȚȖ ȗȖȧȊȓȍȕȐȍ ȕȐȚȘȐȚȈ Ȑ 
RNNO ȗȘȐ ȊȖșȗȈȓȍȕȐȐ șȊȧȏȈȕȖ ȋȓȈȊȕȣȔ ȖȉȘȈȏȖȔ ȕȍ 
ș ȈȒȚȐȊȈȞȐȍȑ ȐȕȌțȞȐȉȍȓȤȕȖȑ NO-șȐȕȚȈȏȣ, ȒȈȒ ȗȘȍȌ-
ȗȖȓȈȋȈȓȖșȤ ȘȈȕȍȍ [1, 23, 24], Ȉ ș ȊȖȏȌȍȑșȚȊȐȍȔ ȈȒ-
ȚȐȊȕȣȝ ȜȖȘȔ ȒȐșȓȖȘȖȌȈ ȕȈ șȖȍȌȐȕȍȕȐȧ-ȌȖȕȖȘȣ 
NO (ǬǵǲǮ), ȕȈȝȖȌȧȡȐȍșȧ Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ (ȘȐș. 5). 
ǸȍȏțȓȤȚȈȚȣ ȗȘȐȊȍȌȍȕȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȗȖȏȊȖȓȧȦȚ 

șȌȍȓȈȚȤ șȓȍȌțȦȡȐȍ ȊȣȊȖȌȣ:
1. ǮȐȊȣȍ ȚȒȈȕȐ Ȋ ȕȖȘȔȍ ȐȔȍȦȚ ȔȍȝȈȕȐȏȔ, ȗȘȍȌȖȚ-

ȊȘȈȡȈȦȡȐȑ ȖȒȐșȓȍȕȐȍ ȖȒșȐȌȈ ȈȏȖȚȈ ȌȖ ȕȐȚȘȐȚȈ. Ǫȣ-
șȊȖȉȖȎȌȍȕȐȍ NO Ȑȏ ȌȍȗȖ Ȑ șȊȧȏȣȊȈȕȐȍ ȍȋȖ ș ȔȐȠȍȕȤȦ 
ȚȈȒȎȍ ȗȘȖȐșȝȖȌȐȚ ȉȍȏ ȖȒȐșȓȍȕȐȧ NO ȒȐșȓȖȘȖȌȖȔ. 

2. ǺȘȈȌȐȞȐȖȕȕȈȧ ȖȞȍȕȒȈ ȐȕȚȍȕșȐȊȕȖșȚȐ șȐȕȚȍȏȈ 
NO ȗȖ ȊȍȓȐȟȐȕȍ șțȔȔȈȘȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȐȚȘȐȚȈ Ȑ 
ȕȐȚȘȈȚȈ — ȒȖȕȍȟȕȣȝ ȗȘȖȌțȒȚȖȊ ȔȍȚȈȉȖȓȐȏȔȈ NO — ȕȍ 
ȧȊȓȧȍȚșȧ ȒȖȘȘȍȒȚȕȖȑ, ȚȈȒ ȒȈȒ șȖȌȍȘȎȈȕȐȍ ȕȐȚȘȐȚȈ 
Ȑ ȕȐȚȘȈȚȈ ȖȗȘȍȌȍȓȧȍȚșȧ ȕȍ ȚȖȓȤȒȖ ȐȕȚȍȕșȐȊȕȖșȚȤȦ 
șȐȕȚȍȏȈ NO, ȕȖ Ȑ ȐȕȚȍȕșȐȊȕȖșȚȤȦ ȘȈșȗȈȌȈ șȖȍȌȐȕȍ-
ȕȐȑ-ȌȖȕȖȘȖȊ, ȒȖȚȖȘȣȍ Ȋ ȘȧȌȍ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȖȉȢȍȒ-

ǸȐș. 5. ǷȘȍȌȗȖȓȈȋȈȍȔȣȑ ȔȍȝȈȕȐȏȔ ȗȖȧȊȓȍȕȐȧ ȕȐȚȘȐȚȈ Ȑ RNNO Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ ȗȘȐ ȊȖșȗȈȓȍȕȐȐ (ȐșȝȖȌȧ Ȑȏ șȖȉ-
șȚȊȍȕȕȣȝ ȌȈȕȕȣȝ) 
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ǶșȖȉȍȕȕȖșȚȐ ȔȍȚȈȉȖȓȐȏȔȈ ȖȒșȐȌȈ ȈȏȖȚȈ Ȋ ȕȖȘȔȍ Ȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ

ȚȖȊ (ȈȔȕȐȖȕ, șȗȍȘȔȈ) șȖșȚȈȊȓȧȦȚ ȖșȕȖȊț ȊșȍȋȖ ȗțȓȈ 
ȕȐȚȘȖ- Ȑ ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ.

3. ǷȘȐ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ Ȋ ȗȓȈȏȔȍ ȒȘȖ-
ȊȐ ȗȖȧȊȓȧȦȚșȧ ȕȐȚȘȐȚ Ȑ N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȧ. ǰȝ ȗȖ-
ȧȊȓȍȕȐȍ ȧȊȓȧȍȚșȧ ȘȍȏțȓȤȚȈȚȖȔ, ȋȓȈȊȕȣȔ ȖȉȘȈȏȖȔ, Ȍȍ-
șȚȘțȒȞȐȐ ȕȈȝȖȌȧȡȐȝșȧ Ȋ ȗȓȈȏȔȍ șȖȍȌȐȕȍȕȐȑ-ȌȖȕȖȘȖȊ 
NO (ȗȘȍȌȗȖȓȖȎȐȚȍȓȤȕȖ ȗȖȌ ȊȖȏȌȍȑșȚȊȐȍȔ ȈȒȚȐȊȕȣȝ 
ȜȖȘȔ ȒȐșȓȖȘȖȌȈ, ȗȘȖȌțȞȐȘțȍȔȣȝ ȈȒȚȐȊȐȘȖȊȈȕȕȣȔȐ 
ȓȍȑȒȖȞȐȚȈȔȐ), Ȉ ȕȍ ȐȕȚȍȕșȐȜȐȒȈȞȐȐ șȐȕȚȍȏȈ NO. 

4. ǲȖȕȞȍȕȚȘȈȞȐȧ ȕȐȚȘȐȚȈ Ȑ N-ȕȐȚȘȖȏȖșȖȍȌȐȕȍȕȐȑ 
Ȋ ȗȓȈȏȔȍ ȒȘȖȊȐ șȊȣȠȍ 150 ȕǴ ȖȌȕȖȏȕȈȟȕȖ șȊȐȌȍȚȍȓȤ-
șȚȊțȍȚ Ȗ ȕȈȓȐȟȐȐ Ȋ ȖȘȋȈȕȐȏȔȍ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖ-
ȞȍșșȈ. ȅȚȖȚ ȗȖȒȈȏȈȚȍȓȤ ȧȊȓȧȍȚșȧ ȖȌȕȐȔ Ȑȏ șȈȔȣȝ ȟțȊ-
șȚȊȐȚȍȓȤȕȣȝ Ȑ ȔȖȎȍȚ ȉȣȚȤ ȐșȗȖȓȤȏȖȊȈȕ Ȍȓȧ ȒȖȕȚȘȖȓȧ 
ȏȈ ȝȖȌȖȔ ȓȍȟȍȕȐȧ. 
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Catheter microenterostomy in the earliest enteral 
nutrition of patients undergone resection of the stomach
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(Chief Doctor — Honored Doctor of Russia L.S.Aronov);
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The article presents the results of studying the possibilities of using of a catheter microenterostomy for the early 
enteral feeding of patients undergone resection of the stomach in emergency or urgency. The study was conducted 
on the main group of 32 patients to whom there was used the percutaneous catheter microenterostomy for 
the introduction of nutrients. In the control group of 30 patients enteral nutrition was carried out through the 
gastrointestinal duel channel combined probe transnasally installed. These results indicate that the using of catheter 
microenterostomy provides adequate nutritional support and metabolic care in the postoperative period, reduces 
postoperative complications and improves the results of treatment in patients undergone resection of the stomach. 
Key words: early enteral nutrition, percutaneous catheter microenterostomy
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ǪȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ Ȋ ȏȈȘțȉȍȎȕȖȑ ȕȈțȟȕȖȑ ȓȐȚȍȘȈ-
ȚțȘȍ ȔȕȖȎȍșȚȊȖ șȖȖȉȡȍȕȐȑ ȗȖșȊȧȡȍȕȖ șȖȊȘȍȔȍȕ-

ȕȖȑ ȌȖȒȚȘȐȕȍ ȐȕȚȍȕșȐȊȕȖȋȖ ȊȖșșȚȈȕȖȊȓȍȕȐȧ ȗȈȞȐȍȕ-
ȚȖȊ ȗȖșȓȍ ȗȍȘȍȕȍșȍȕȕȣȝ ȖȗȍȘȈȚȐȊȕȣȝ ȊȔȍȠȈȚȍȓȤșȚȊ 
(ERAS — Enhanced Recovery of patients After Surgery). 
ǶșȕȖȊȖȗȖȓȈȋȈȦȡȐȔȐ ȗȘȐȕȞȐȗȈȔȐ ERAS ȧȊȓȧȦȚșȧ 
ȈȌȍȒȊȈȚȕȈȧ ȕțȚȘȐȚȐȊȕȈȧ ȗȖȌȌȍȘȎȒȈ Ȑ ȒȖȘȘȍȒȞȐȧ Ȕȍ-

ȚȈȉȖȓȐȟȍșȒȐȝ ȕȈȘțȠȍȕȐȑ Ȋ ȌȖ- Ȑ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȝ 
ȗȍȘȐȖȌȈȝ [1]. ǪȓȐȧȕȐȍ ȕțȚȘȐȚȐȊȕȖȋȖ șȚȈȚțșȈ ȗȈȞȐȍȕ-
ȚȖȊ ȕȈ ȟȈșȚȖȚț ȘȈȏȊȐȚȐȧ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȝ ȖșȓȖȎ-
ȕȍȕȐȑ Ȑ șȔȍȘȚȕȖșȚȤ ȗȘȖȌȍȔȖȕșȚȘȐȘȖȊȈȕȖ ȉȖȓȤȠȐȔ 
ȟȐșȓȖȔ ȒȈȒ ȘȍȚȘȖșȗȍȒȚȐȊȕȣȝ, ȚȈȒ Ȑ ȗȘȖșȗȍȒȚȐȊȕȣȝ 
ȐșșȓȍȌȖȊȈȕȐȑ. ǹ ȗȖȏȐȞȐȑ ȌȖȒȈȏȈȚȍȓȤȕȖȑ ȔȍȌȐȞȐȕȣ 
(Evidence Based Medicine) ȗȖ ȌȈȕȕȣȔ ȐșșȓȍȌȖȊȈȕȐȑ 
1-ȋȖ Ȑ 2-ȋȖ țȘȖȊȕȧ țșȚȈȕȖȊȓȍȕȖ, ȟȚȖ Ȍȓȧ ȉȖȓȤȕȣȝ ȝȐ-
ȘțȘȋȐȟȍșȒȖȋȖ ȗȘȖȜȐȓȧ ȕȍȌȖșȚȈȚȖȟȕȖȍ ȗȐȚȈȕȐȍ ȧȊȓȧ-
ȍȚșȧ ȕȍȏȈȊȐșȐȔȣȔ ȜȈȒȚȖȘȖȔ ȘȐșȒȈ, ȖȗȘȍȌȍȓȧȦȡȐȔ 
ȟȈșȚȖȚț ȘȈȏȊȐȚȐȧ ȋȕȖȑȕȖ-șȍȗȚȐȟȍșȒȐȝ ȖșȓȖȎȕȍȕȐȑ, 
ȓȍȚȈȓȤȕȖȋȖ ȐșȝȖȌȈ ȏȈȉȖȓȍȊȈȕȐȧ, ȌȓȐȚȍȓȤȕȖșȚȐ Ȑ șȚȖ-
ȐȔȖșȚȐ șȚȈȞȐȖȕȈȘȕȖȋȖ ȓȍȟȍȕȐȧ [2].
ǹȖȋȓȈșȕȖ ȘȍȒȖȔȍȕȌȈȞȐȧȔ ESPEN (ǭȊȘȖȗȍȑșȒȖȍ 

ȖȉȡȍșȚȊȖ ȗȈȘȍȕȚȍȘȈȓȤȕȖȋȖ Ȑ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈ-
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ǲȈȚȍȚȍȘȕȈȧ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȐȧ Ȋ ȘȈȕȕȍȔ ȥȕȚȍȘȈȓȤȕȖȔ ȗȐȚȈȕȐȐ ȉȖȓȤȕȣȝ, ȗȍȘȍȕȍșȠȐȝ ȘȍȏȍȒȞȐȦ ȎȍȓțȌȒȈ

ȕȐȧ) ȗȘȍȌȗȖȟȚȍȕȐȍ șȓȍȌțȍȚ ȖȚȌȈȊȈȚȤ ȥȕȚȍȘȈȓȤȕȖȔț 
ȗțȚȐ ȊȊȍȌȍȕȐȧ ȗȐȚȈȚȍȓȤȕȣȝ ȊȍȡȍșȚȊ. Ǫ șȖȖȚȊȍȚșȚȊȐȐ 
ș șȖȊȘȍȔȍȕȕȣȔȐ ȗȘȍȌșȚȈȊȓȍȕȐȧȔȐ ȒȐȠȍȟȕȐȒ — ȥȚȖ 
ȕȍ ȗȘȖșȚȖ ȖȘȋȈȕ, ȖȚȊȍȚșȚȊȍȕȕȣȑ ȏȈ ȗȍȘȍȊȈȘȐȊȈȕȐȍ Ȑ 
ȊșȈșȣȊȈȕȐȍ. ǷȐȚȈȚȍȓȤȕȣȍ ȊȍȡȍșȚȊȈ ȚȈȒȎȍ ȕȍȖȉȝȖȌȐ-
Ȕȣ șȖȉșȚȊȍȕȕȖȑ șȓȐȏȐșȚȖȑ ȚȖȕȒȖȑ Ȑ ȚȖȓșȚȖȑ ȒȐȠȒȐ. 
ǬȖȒȈȏȈȕȖ, ȟȚȖ ȐȕȚȘȈȓȦȔȐȕȈȓȤȕȖȍ ȊȊȍȌȍȕȐȍ ȌȈȎȍ ȕȍ-
ȉȖȓȤȠȖȋȖ ȒȖȓȐȟȍșȚȊȈ ȗȐȡȐ ȖȒȈȏȣȊȈȍȚ ȕȈ ȥȕȚȍȘȖȞȐȚȣ 
ȊȣȘȈȎȍȕȕȖȍ ȚȘȖȜȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ, ȗȖȏȊȖȓȧȧ ȐȔ șȖ-
ȝȘȈȕȧȚȤ șȊȖȦ ȜțȕȒȞȐȖȕȈȓȤȕțȦ ȈȒȚȐȊȕȖșȚȤ. ȅȚȈ ȈȒ-
ȚȐȊȕȖșȚȤ ȖȉȍșȗȍȟȐȊȈȍȚ ȥȕȌȖȒȘȐȕȕțȦ, ȐȔȔțȕȕțȦ, Ȕȍ-
ȚȈȉȖȓȐȟȍșȒțȦ Ȑ ȔȍȝȈȕȐȟȍșȒțȦ ȉȈȘȤȍȘȕțȦ ȜțȕȒȞȐȐ, 
ȟȚȖ ȧȊȓȧȍȚșȧ ȕȍȖȉȝȖȌȐȔȣȔ țșȓȖȊȐȍȔ Ȍȓȧ șȒȖȘȍȑȠȍȋȖ 
ȊȣȏȌȖȘȖȊȓȍȕȐȧ ȉȖȓȤȕȖȋȖ. Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, ȓȐȠȍȕȕȈȧ 
ȗȐȚȈȚȍȓȤȕȣȝ ȊȍȡȍșȚȊ șȓȐȏȐșȚȈȧ ȒȐȠȍȟȕȐȒȈ ȗȘȖȋȘȍș-
șȐȊȕȖ ȈȚȘȖȜȐȘțȍȚșȧ, șȓȐȏȐșȚȣȑ șȓȖȑ ȐșȚȖȕȟȈȍȚșȧ, 
ȕȈȘțȠȈȍȚșȧ șȚȘțȒȚțȘȈ ȒȐȠȍȟȕȣȝ ȊȖȘșȐȕȖȒ. ǶȗȐșȈȕ-
ȕȣȍ ȊȣȠȍ ȗȘȖȞȍșșȣ ȓȍȎȈȚ Ȋ ȖșȕȖȊȍ ȘȈȏȊȐȚȐȧ șȐȕ-
ȌȘȖȔȈ ȒȐȠȍȟȕȖȑ ȕȍȌȖșȚȈȚȖȟȕȖșȚȐ. ǷȘȖȋȘȍșșȐȘȖȊȈȕȐȍ 
ȌȈȕȕȖȋȖ șȐȕȌȘȖȔȈ ȗȘȐȊȖȌȐȚ Ȓ ȗȖȚȍȘȍ ȒȐȠȍȟȕȖȑ șȚȍȕ-
ȒȖȑ ȉȈȘȤȍȘȕȖȑ ȜțȕȒȞȐȐ, ȚȘȈȕșȓȖȒȈȞȐȐ ȔȐȒȘȖȖȘȋȈ-
ȕȐȏȔȖȊ Ȑ ȥȕȌȖȚȖȒșȐȕȖȊ Ȑȏ ȗȖȓȖșȚȐ ȒȐȠȒȐ Ȋ ȉȘȦȠȕțȦ 
ȗȖȓȖșȚȤ, ȗȖȘȚȈȓȤȕȣȑ Ȑ șȐșȚȍȔȕȣȑ ȒȘȖȊȖȚȖȒ ș ȗȖșȓȍ-
ȌțȦȡȍȑ ȔȈȕȐȜȍșȚȈȞȐȍȑ șȐȕȌȘȖȔȈ ȗȖȓȐȖȘȋȈȕȕȖȑ ȌȐș-
ȜțȕȒȞȐȐ [3, 4].
ǵȍșȔȖȚȘȧ ȕȈ ȗȘȍȐȔțȡȍșȚȊȈ ȗȍȘȖȘȈȓȤȕȖȋȖ ȗȘȐȍȔȈ 

ȗȐȡȐ, ȝȈȘȈȒȚȍȘ ȊȣȗȖȓȕȍȕȕȖȋȖ ȖȗȍȘȈȚȐȊȕȖȋȖ ȗȖșȖ-
ȉȐȧ, Ȉ ȚȈȒȎȍ ȘȈȏȊȐȚȐȍ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȝ ȖșȓȖȎȕȍ-
ȕȐȑ ȔȖȋțȚ ȏȕȈȟȐȚȍȓȤȕȖ ȖȋȘȈȕȐȟȐȚȤ ȊȖȏȔȖȎȕȖșȚȐ ȗȈ-
ȞȐȍȕȚȈ ȗȖȓțȟȈȚȤ ȗȐȡț ȟȍȘȍȏ ȘȖȚ. Ǫ ȈȉȌȖȔȐȕȈȓȤȕȖȑ 
ȝȐȘțȘȋȐȐ ȗȖȌȖȉȕȣȍ ȖȋȘȈȕȐȟȍȕȐȧ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ 
ȒȈșȈȦȚșȧ ȗȈȞȐȍȕȚȖȊ, ȗȍȘȍȕȍșȠȐȝ ȘȍȏȍȒȞȐȦ ȎȍȓțȌȒȈ. 
ǵȈȐȉȖȓȤȠȐȍ ȗȘȖȉȓȍȔȣ ș ȘȍȈȓȐȏȈȞȐȍȑ ȥȕȚȍȘȈȓȤȕȖȋȖ 
ȗȐȚȈȕȐȧ ț ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȉȖȓȤȕȣȝ ȊȖȏȕȐȒȈȦȚ Ȋ 
șȓțȟȈȍ ȘȈȏȊȐȚȐȧ ȚȈȒȐȝ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȝ ȖșȓȖȎȕȍ-
ȕȐȑ, ȒȈȒ ȈȕȈșȚȖȔȖȏȐȚ, ȕȍșȖșȚȖȧȚȍȓȤȕȖșȚȤ ȒțȓȤȚȐ ȌȊȍ-
ȕȈȌȞȈȚȐȗȍȘșȚȕȖȑ ȒȐȠȒȐ, ȕȍșȖșȚȖȧȚȍȓȤȕȖșȚȤ ȋȈșȚȘȖ-
ȥȕȚȍȘȖȈȕȈșȚȖȔȖȏȈ, Ȉ ȚȈȒȎȍ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȑ ȗȈȕ-
ȒȘȍȈȚȐȚ [5]. Ǫ ȖȚȍȟȍșȚȊȍȕȕȖȑ ȝȐȘțȘȋȐȟȍșȒȖȑ ȗȘȈȒȚȐ-
Ȓȍ ȕȈȐȉȖȓȍȍ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȔ șȗȖșȖȉȖȔ ȌȖșȚȈȊȒȐ 
ȗȐȚȈȚȍȓȤȕȣȝ șȔȍșȍȑ Ȋ țȒȈȏȈȕȕȣȝ ȊȣȠȍ ȒȓȐȕȐȟȍșȒȐȝ 
șȐȚțȈȞȐȧȝ șȓțȎȐȚ ȗȖșȚȈȕȖȊȒȈ ȕȈȏȖȍȦȕȈȓȤȕȖȋȖ ȏȖȕȌȈ 
(ȗȖșȘȍȌșȚȊȖȔ ȥȕȌȖșȒȖȗȖȊ ȐȓȐ ȐȕȚȘȈȖȗȍȘȈȞȐȖȕȕȖ). 
ǷȖȌȖȉȕȈȧ ȚȈȒȚȐȒȈ ȕȍ ȗȘȖȚȐȊȖȘȍȟȐȚ ȘȍȒȖȔȍȕȌȈȞȐȧȔ 
ESPEN (țȘȖȊȍȕȤ ȌȖȒȈȏȈȚȍȓȤșȚȊȈ Ǫ), Ȉ ȚȈȒȎȍ ȈȔȍȘȐ-
ȒȈȕșȒȖȋȖ ȖȉȡȍșȚȊȈ ȗȈȘȍȕȚȍȘȈȓȤȕȖȋȖ Ȑ ȥȕȚȍȘȈȓȤȕȖȋȖ 
ȗȐȚȈȕȐȧ (ASPEN) [6].
ǨȕȈȓȐȏ ȕȈțȟȕȖȑ ȓȐȚȍȘȈȚțȘȣ Ȑ șȖȉșȚȊȍȕȕȣȑ ȒȓȐȕȐ-

ȟȍșȒȐȑ ȖȗȣȚ ȗȖȒȈȏȣȊȈȦȚ, ȟȚȖ ȗȘȖȊȍȌȍȕȐȍ ȏȖȕȌȖȊȖȋȖ 
ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ ȐȔȍȍȚ ȘȧȌ șțȡȍșȚȊȍȕȕȣȝ ȕȍ-
ȌȖșȚȈȚȒȖȊ [7]. ǵȈȝȖȎȌȍȕȐȍ ȏȖȕȌȈ Ȋ ȕȖșț ȊȣȏȣȊȈȍȚ ț 
ȉȖȓȤȕȣȝ ȏȕȈȟȐȚȍȓȤȕȣȑ ȌȐșȒȖȔȜȖȘȚ. ǶșȖȉȍȕȕȖ ȗȓȖȝȖ 
ȗȍȘȍȕȖșȐȚșȧ ȗȈȞȐȍȕȚȈȔȐ ȖȌȕȖȊȘȍȔȍȕȕȖȍ ȕȈȝȖȎȌȍȕȐȍ 
ȏȖȕȌȖȊ Ȋ ȖȉȖȐȝ ȕȖșȖȊȣȝ ȝȖȌȈȝ (ȕȈȗȘȐȔȍȘ, Ȍȓȧ ȥȕȚȍ-
ȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ Ȑ ȌȍȒȖȔȗȘȍșșȐȐ ȒțȓȤȚȐ ȎȍȓțȌȒȈ). 
ǵȍȋȈȚȐȊȕȈȧ ȗșȐȝȖȥȔȖȞȐȖȕȈȓȤȕȈȧ ȖȒȘȈșȒȈ ȚȘȈȕșȕȈȏȈȓȤ-
ȕȖȋȖ ȏȖȕȌȐȘȖȊȈȕȐȧ ȟȈșȚȖ ȗȘȐȊȖȌȐȚ Ȓ șȈȔȖșȚȖȧȚȍȓȤȕȖȔț 
țȌȈȓȍȕȐȦ ȏȖȕȌȈ ȉȖȓȤȕȣȔȐ, Ȋ ȚȖȔ ȟȐșȓȍ ȕȍȖșȖȏȕȈȕȕȖ ȊȖ 
ȊȘȍȔȧ șȕȈ. ǺȈȒȈȧ ȒȓȐȕȐȟȍșȒȈȧ șȐȚțȈȞȐȧ Ȋ ȘȧȌȍ șȓțȟȈ-
ȍȊ ȖȏȕȈȟȈȍȚ ȕȍȊȖȏȔȖȎȕȖșȚȤ ȗȘȖȌȖȓȎȍȕȐȧ ȥȕȚȍȘȈȓȤȕȖȋȖ 
ȗȐȚȈȕȐȧ Ȋ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȔ ȗȍȘȐȖȌȍ, ȚȈȒ ȒȈȒ ȥȕȌȖ-

șȒȖȗȐȟȍșȒȐȍ ȔȍȚȖȌȣ ȊȖșșȚȈȕȖȊȓȍȕȐȧ ȥȕȚȍȘȈȓȤȕȖȋȖ ȌȖ-
șȚțȗȈ ȐȔȍȦȚ ȏȕȈȟȐȚȍȓȤȕȣȍ ȖȋȘȈȕȐȟȍȕȐȧ. 
ǬȓȐȚȍȓȤȕȖȍ ȕȈȝȖȎȌȍȕȐȍ ȕȈȏȖȐȕȚȍșȚȐȕȈȓȤȕȣȝ ȏȖȕ-

ȌȖȊ șȖȗȘȧȎȍȕȖ ș ȊȣșȖȒȐȔ ȘȐșȒȖȔ ȜȖȘȔȐȘȖȊȈȕȐȧ ȗȘȖ-
ȓȍȎȕȍȑ Ȋ ȕȖșț, ȋȓȖȚȒȍ Ȑ ȗȐȡȍȊȖȌȍ, ȎȍȓțȌȒȍ Ȑ ȒȐȠȍȟ-
ȕȐȒȍ. ǷȖȗȣȚȒȈ țȔȍȕȤȠȐȚȤ ȌȈȊȓȍȕȐȍ ȕȈ șȓȐȏȐșȚțȦ ȖȉȖ-
ȓȖȟȒț ȌȣȝȈȚȍȓȤȕȣȝ ȗțȚȍȑ Ȑ ȗȐȡȍȊȈȘȐȚȍȓȤȕȖȋȖ ȚȘȈȒȚȈ 
ȗțȚȍȔ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȏȖȕȌȖȊ ȔȈȓȖȋȖ ȌȐȈȔȍȚȘȈ ȚȈȒȎȍ ȕȍ 
ȘȍȠȈȍȚ Ȋșȍȝ ȗȘȖȉȓȍȔ. ǰȏȊȍșȚȕȖ, ȟȚȖ ȗȖȌȖȉȕȣȍ ȏȖȕȌȣ, 
ȖȉȓȈȌȈȧ ȕȍȌȖșȚȈȚȖȟȕȖȑ ȎȍșȚȒȖșȚȤȦ, ȟȈșȚȖ ȔȐȋȘȐȘțȦȚ 
Ȑȏ ȚȖȡȍȑ ȒȐȠȒȐ Ȋ ȎȍȓțȌȖȒ. ǫȘȖȏȕȣȔ ȖșȓȖȎȕȍȕȐȍȔ ȕȈ-
ȏȖȐȕȚȍșȚȐȕȈȓȤȕȖȋȖ ȏȖȕȌȐȘȖȊȈȕȐȧ ȧȊȓȧȍȚșȧ ȖȉȘȈȏȖȊȈ-
ȕȐȍ ȖșȚȘȣȝ ȧȏȊ ȎȍȓțȌȒȈ Ȑ ȌȊȍȕȈȌȞȈȚȐȗȍȘșȚȕȖȑ ȒȐȠ-
ȒȐ, Ȋ ȚȖȔ ȟȐșȓȍ ȖșȓȖȎȕȍȕȕȣȝ ȒȘȖȊȖȚȍȟȍȕȐȍȔ. ǵȈȒȖȕȍȞ 
ȌȓȐȚȍȓȤȕȖȍ ȕȈȝȖȎȌȍȕȐȍ ȐȕȖȘȖȌȕȖȋȖ ȚȍȓȈ Ȋ ȗȐȡȍȊȖȌȍ 
Ȑ ȘȖȚȖȋȓȖȚȒȍ, ȕȍȊȖȏȔȖȎȕȖșȚȤ ȋȍȘȔȍȚȐȟȕȖȋȖ șȔȣȒȈȕȐȧ 
șȜȐȕȒȚȍȘȖȊ ȗȐȡȍȊȖȌȈ Ȋ șȖȟȍȚȈȕȐȐ ș ȥȜȜȍȒȚȖȔ ȉȓȖȒȈ-
ȚȖȘȖȊ ȗȘȖȚȖȕȖȊȖȑ ȗȖȔȗȣ — ȖȌȐȕ Ȑȏ ȊȍȌțȡȐȝ ȜȈȒȚȖȘȖȊ 
ȘȈȏȊȐȚȐȧ ȕȖȏȖȒȖȔȐȈȓȤȕȣȝ ȗȕȍȊȔȖȕȐȑ [8]. 
Ǫ șȖȖȚȊȍȚșȚȊȐȐ ș ȗȖȓȖȎȍȕȐȧȔȐ ǭȊȘȖȗȍȑșȒȖȋȖ Ȗȉ-

ȡȍșȚȊȈ ȗȈȘȍȕȚȍȘȈȓȤȕȖȋȖ Ȑ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ, ȗȖ-
șȓȍ ȊȣȗȖȓȕȍȕȐȧ ȒȘțȗȕȣȝ ȈȉȌȖȔȐȕȈȓȤȕȣȝ ȖȗȍȘȈȚȐȊ-
ȕȣȝ ȊȔȍȠȈȚȍȓȤșȚȊ Ȍȓȧ ȏȖȕȌȖȊȖȋȖ ȗȐȚȈȕȐȧ ȘȍȒȖȔȍȕ-
ȌțȦȚ ȐșȗȖȓȤȏȖȊȈȚȤ ȒȈȚȍȚȍȘȕțȦ ȍȦȕȖșȚȖȔț (țȘȖȊȍȕȤ 
ȌȖȒȈȏȈȚȍȓȤșȚȊȈ Ǩ) [6]. Ǫ ȖȚȍȟȍșȚȊȍȕȕȖȑ ȕȈțȟȕȖȑ ȓȐ-
ȚȍȘȈȚțȘȍ Ȕȣ ȕȍ ȕȈȠȓȐ țȒȈȏȈȕȐȧ ȕȈ ȖȗȣȚ ȗȘȐȔȍȕȍȕȐȧ 
ȒȈȚȍȚȍȘȕȣȝ ȥȕȚȍȘȖșȚȖȔ ț ȗȈȞȐȍȕȚȖȊ, ȗȍȘȍȕȍșȠȐȝ Șȍ-
ȏȍȒȞȐȦ ȎȍȓțȌȒȈ, Ȋ ȚȖȔ ȟȐșȓȍ ț ȉȖȓȤȕȣȝ ș ȐȕȚȘȈȈȉ-
ȌȖȔȐȕȈȓȤȕȣȔȐ ȖșȓȖȎȕȍȕȐȧȔȐ ȗȖșȓȍ ȗȖȌȖȉȕȣȝ ȖȗȍȘȈ-
ȚȐȊȕȣȝ ȊȔȍȠȈȚȍȓȤșȚȊ.
ǾȍȓȤȦ ȕȈșȚȖȧȡȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ ȧȊȓȧȍȚșȧ țȓțȟ-

ȠȍȕȐȍ ȘȍȏțȓȤȚȈȚȖȊ ȓȍȟȍȕȐȧ ȉȖȓȤȕȣȝ, ȗȍȘȍȕȍșȠȐȝ 
ȘȍȏȍȒȞȐȦ ȎȍȓțȌȒȈ Ȋ ȥȒșȚȘȍȕȕȖȔ ȐȓȐ șȘȖȟȕȖȔ ȗȖȘȧȌ-
Ȓȍ, ȗțȚȍȔ ȗȘȖȊȍȌȍȕȐȧ ȘȈȕȕȍȋȖ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ 
ȗȖșȘȍȌșȚȊȖȔ ȗȘȍȊȍȕȚȐȊȕȖȑ ȟȘȍșȒȖȎȕȖȑ ȒȈȚȍȚȍȘȕȖȑ 
ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȐȐ.

ǷȈȞȐȍȕȚȣ Ȑ ȔȍȚȖȌȣ

ǸȈȉȖȚȈ ȖșȕȖȊȈȕȈ ȕȈ ȘȍȏțȓȤȚȈȚȈȝ ȖȉșȓȍȌȖȊȈȕȐȧ Ȑ 
ȓȍȟȍȕȐȧ 62 ȗȈȞȐȍȕȚȖȊ, ȒȖȚȖȘȣȔ ȗȘȖȊȖȌȐȓȐ ȥȕȚȍȘȈȓȤ-
ȕȖȍ ȏȖȕȌȖȊȖȍ ȗȐȚȈȕȐȍ. ǰȏ ȕȐȝ Ȋ 30 șȓțȟȈȧȝ (ȒȖȕ-
ȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ) ȗȐȚȈȕȐȍ ȖșțȡȍșȚȊȓȧȓȐ ȟȍȘȍȏ ȕȈȏȖ-
ȍȦȕȈȓȤȕȣȑ ȏȖȕȌ, Ȉ ț 32 ȉȖȓȤȕȣȝ (ȖșȕȖȊȕȈȧ ȋȘțȗȗȈ) 
Ȍȓȧ ȊȊȍȌȍȕȐȧ ȕțȚȘȐȍȕȚȖȊ ȐșȗȖȓȤȏȖȊȈȓȐ ȟȘȍșȒȖȎȕțȦ 
ȒȈȚȍȚȍȘȕțȦ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔț. ǪșȍȔ ȗȈȞȐȍȕȚȈȔ ȉȣȓȈ 
ȊȣȗȖȓȕȍȕȈ ȘȍȏȍȒȞȐȧ ȎȍȓțȌȒȈ ȗȖ Ǹț, ȊȔȍȠȈȚȍȓȤșȚȊȖ 
ȊȣȗȖȓȕȧȓȐ Ȋ șȘȖȟȕȖȔ ȐȓȐ ȥȒșȚȘȍȕȕȖȔ ȗȖȘȧȌȒȍ.
ǲȘȐȚȍȘȐȐ ȐșȒȓȦȟȍȕȐȧ ȉȖȓȤȕȣȝ Ȑȏ țȟȈșȚȐȧ Ȋ Ȑș-

șȓȍȌȖȊȈȕȐȐ: ȓȐȞȈ ȔȖȓȖȎȍ 18 Ȑ șȚȈȘȠȍ 75 ȓȍȚ; ȉȍȘȍ-
ȔȍȕȕȖșȚȤ, ȗȖȌȚȊȍȘȎȌȍȕȕȈȧ ȓȈȉȖȘȈȚȖȘȕȖ, ȘȖȎȍȕȐȞȣ, 
ȒȖȘȔȧȡȐȍ ȋȘțȌȤȦ; ȚȧȎȍșȚȤ șȖșȚȖȧȕȐȧ ȗȈȞȐȍȕȚȖȊ ȉȖ-
ȓȍȍ 25 ȉȈȓȓȖȊ ȗȖ ȠȒȈȓȍ APACHǭ-II Ȋ 1-ȍ șțȚȒȐ ȗȖșȓȍ 
ȖȗȍȘȈȞȐȐ; ȗȈȞȐȍȕȚȣ ș ȗȘȐȏȕȈȒȈȔȐ ȌȍȒȖȔȗȍȕșȈȞȐȐ 
șȖȗțȚșȚȊțȦȡȐȝ ȝȘȖȕȐȟȍșȒȐȝ ȏȈȉȖȓȍȊȈȕȐȑ; ȐȕȌȐȊȐ-
ȌțȈȓȤȕȈȧ ȕȍȗȍȘȍȕȖșȐȔȖșȚȤ ȗȘȍȗȈȘȈȚȖȊ ȥȕȚȍȘȈȓȤȕȖȋȖ 
ȗȐȚȈȕȐȧ; ȋȐȗȖȒșȍȔȐȧ (ȘǶ2 <50 ȔȔ ȘȚ.șȚ.), ȔȍȚȈȉȖȓȐ-
ȟȍșȒȐȑ ȈȞȐȌȖȏ (Șǵ <7,2). ǩȖȓȤȕȣȍ ȖșȕȖȊȕȖȑ Ȑ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗ ȉȣȓȐ șȖȗȖșȚȈȊȐȔȣ ȗȖ ȗȖȓț, ȊȖȏȘȈșȚț, 
Ȉ ȚȈȒȎȍ ȝȈȘȈȒȚȍȘț ȖșȕȖȊȕȖȋȖ ȏȈȉȖȓȍȊȈȕȐȧ, ȗȖȚȘȍȉȖ-
ȊȈȊȠȍȋȖ ȊȣȗȖȓȕȍȕȐȧ ȘȍȏȍȒȞȐȐ ȎȍȓțȌȒȈ.
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Ǫ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȖȗȍȘȈȚȐȊȕȖȍ ȊȔȍ-
ȠȈȚȍȓȤșȚȊȖ ȏȈȊȍȘȠȈȓȐ ȗȖșȚȈȕȖȊȒȖȑ ȎȍȓțȌȖȟȕȖ-ȒȐ-
ȠȍȟȕȖȋȖ ȌȊțȝȒȈȕȈȓȤȕȖȋȖ ȒȖȔȉȐȕȐȘȖȊȈȕȕȖȋȖ ȏȖȕȌȈ 
ǯǮǲǲ ȹ 24 ș ȕȈȘțȎȕȣȔȐ ȌȐȈȔȍȚȘȈȔȐ ȎȍȓțȌȖȟȕȖȋȖ 
ȒȈȕȈȓȈ — 8 ȔȔ Ȑ ȒȐȠȍȟȕȖȋȖ ȒȈȕȈȓȈ — 3 ȔȔ. ǯȖȕț ȗȍȘ-
ȜȖȘȈȞȐȑ ȎȍȓțȌȖȟȕȖȋȖ ȒȈȕȈȓȈ țșȚȈȕȈȊȓȐȊȈȓȐ Ȋ ȒțȓȤ-
Țȍ ȎȍȓțȌȒȈ, Ȋ ȚȖ ȊȘȍȔȧ ȒȈȒ ȌȐșȚȈȓȤȕȣȑ ȖȚȌȍȓ ȏȖȕȌȈ ș 
ȒȐȠȍȟȕȣȔ ȒȈȕȈȓȖȔ ȗȘȖȊȖȌȐȓȐ ȟȍȘȍȏ ȎȍȓțȌȖȟȕȖ-ȒȐ-
ȠȍȟȕȖȍ șȖțșȚȤȍ ȒȈȒ ȔȖȎȕȖ ȌȐșȚȈȓȤȕȍȍ ȔȍȎȒȐȠȍȟȕȖȋȖ 
ȈȕȈșȚȖȔȖȏȈ. ǯȖȕȌ ǯǮǲǲ ȹ 24 șȚȘȍȔȐȓȐșȤ șȖȝȘȈȕȐȚȤ 
Ȋ ȚȍȟȍȕȐȍ ȊșȍȋȖ ȗȍȘȐȖȌȈ, ȗȖȒȈ șțȡȍșȚȊȖȊȈȓȈ ȕȍȖȉ-
ȝȖȌȐȔȖșȚȤ Ȋ ȕțȚȘȐȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȍ. ǷȘȐ ȕȍȖșȓȖȎ-
ȕȍȕȕȖȔ ȚȍȟȍȕȐȐ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ ȒțȗȐ-
ȘȖȊȈȚȤ ȧȊȓȍȕȐȧ ȗȈȘȍȏȈ ȎȍȓțȌȖȟȕȖ-ȒȐȠȍȟȕȖȋȖ ȚȘȈȒȚȈ 
țȌȈȊȈȓȖșȤ ȕȍ ȗȖȏȌȕȍȍ 5-ȝ șțȚȖȒ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ, 
ȉȖȓȤȕȣȍ ȔȖȋȓȐ ȗȘȐșȚțȗȈȚȤ Ȓ ȉȖȓȍȍ ȜȐȏȐȖȓȖȋȐȟȕȖȔț 
ȖȘȈȓȤȕȖȔț ȗȘȐȍȔț ȗȐȡȐ Ȑ ȏȖȕȌ ǯǮǲǲ ȹ 24 țȌȈȓȧȓȐ.
Ǫ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȝȐȘțȘȋȐȟȍșȒȖȍ ȗȖșȖ-

ȉȐȍ ȏȈȊȍȘȠȈȓȐ ȕȈȓȖȎȍȕȐȍȔ ȟȘȍșȒȖȎȕȖȑ ȔȐȒȘȖȥȕȚȍ-
ȘȖșȚȖȔȣ ȗȖșȘȍȌșȚȊȖȔ țșȚȈȕȖȊȒȐ Ȋ ȗȘȖșȊȍȚ ȒȐȠȍȟ-
ȕȖȑ ȚȘțȉȒȐ ȒȈȚȍȚȍȘȈ ș ȕȈȘțȎȕȣȔ ȌȐȈȔȍȚȘȖȔ 1,5 ȔȔ Ȋ 
30 șȔ ȌȐșȚȈȓȤȕȍȍ ȥȕȚȍȘȖȥȕȚȍȘȖȈȕȈșȚȖȔȖȏȈ. Ǭȓȧ Ȍȍ-
ȒȖȔȗȘȍșșȐȐ ȎȍȓțȌȒȈ ȊșȍȔ ȉȖȓȤȕȣȔ ȖșȕȖȊȕȖȑ ȋȘțȗ-
ȗȣ țșȚȈȕȈȊȓȐȊȈȓȐ ȕȈȏȖȋȈșȚȘȈȓȤȕȣȑ ȖȌȕȖȒȈȕȈȓȤȕȣȑ 
ȏȖȕȌ ǯǬǹ ȹ 16 ș ȕȈȘțȎȕȣȔ ȌȐȈȔȍȚȘȖȔ 5 ȔȔ. ǬȈȕȕȣȑ 
ȏȖȕȌ țȌȈȓȧȓȐ ȕȈ 2-ȍ — 3-Ȑ șțȚȒȐ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ. 
ǴȐȒȘȖȥȕȚȍȘȖșȚȖȔț ȐșȗȖȓȤȏȖȊȈȓȐ Ȋ ȚȍȟȍȕȐȍ ȊșȍȋȖ ȗȍ-
ȘȐȖȌȈ ȕțȚȘȐȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ, șȖșȚȈȊȓȧȊȠȍȑ 9 șțȚ, Ȉ 
ȏȈȚȍȔ ȒȈȚȍȚȍȘ țȌȈȓȧȓȐ. ǲȈȕȈȓ ȗȖșȓȍ ȔȐȒȘȖȥȕȚȍȘȖșȚȖ-
Ȕȣ șȈȔȖșȚȖȧȚȍȓȤȕȖ ȏȈȒȘȣȊȈȓșȧ Ȋ ȚȍȟȍȕȐȍ 1-ȝ șțȚȖȒ.
Ǫ ȘȈȕȕȍȔ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȔ ȗȍȘȐȖȌȍ ȌȐȕȈȔȐȟȍșȒȖȍ 

ȕȈȉȓȦȌȍȕȐȍ ȉȖȓȤȕȣȝ ȖșțȡȍșȚȊȓȧȓȐ Ȋ țșȓȖȊȐȧȝ ȖȚȌȍȓȍ-
ȕȐȧ ȘȍȈȕȐȔȈȞȐȐ Ȑ ȐȕȚȍȕșȐȊȕȖȑ ȚȍȘȈȗȐȐ, ȗȖșȓȍ șȚȈȉȐȓȐ-
ȏȈȞȐȐ șȖșȚȖȧȕȐȧ ȉȖȓȤȕȣȝ ȗȍȘȍȊȖȌȐȓȐ Ȋ ȝȐȘțȘȋȐȟȍșȒȖȍ 
ȖȚȌȍȓȍȕȐȍ. ǪșȍȔ ȗȈȞȐȍȕȚȈȔ ȗȘȖȊȖȌȐȓȐ ȒȖȔȗȓȍȒșȕțȦ Țȍ-
ȘȈȗȐȦ. Ǭȓȧ ȌȖșȚȈȊȒȐ ȕțȚȘȐȞȍȊȚȐȒȖȊ Ȋ ȒȐȠȍȟȕȐȒ ȊȖ Ȋșȍȝ 
șȓțȟȈȧȝ ȐșȗȖȓȤȏȖȊȈȓȐ ȗȖȔȗț Kangaroo 924.
ǵȈȟȐȕȈȧ șȖ 2-ȝ șțȚȖȒ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐ-

ȖȌȈ, ȗȈȞȐȍȕȚȈȔ ȖȉȍȐȝ ȋȘțȗȗ ȍȎȍȌȕȍȊȕȖ ȗȘȖȊȖȌȐȓȐ 
ȖȞȍȕȒț șȖȝȘȈȕȕȖșȚȐ ȗȍȘȍȊȈȘȐȊȈȦȡȍȑ Ȑ ȊșȈșȣȊȈȚȍȓȤ-
ȕȖȑ ȜțȕȒȞȐȐ ȚȖȕȒȖȑ ȒȐȠȒȐ ȗȖ ȔȍȚȖȌȐȒȍ Ǩ.Ǵ.ǻȋȖȓȍȊȈ. 
ǹ ȥȚȖȑ ȞȍȓȤȦ Ȋ 200 Ȕȓ ȊȖȌȣ ȘȈșȚȊȖȘȧȓȐ ȕȈȊȍșȒț șȈ-
ȝȈȘȈ Ȑȏ ȘȈșȟȍȚȈ 1 ȋ/Ȓȋ ȔȈșșȣ ȚȍȓȈ ȗȈȞȐȍȕȚȈ. ǰȏȔȍ-
ȘȧȓȐ ȐșȝȖȌȕȣȑ țȘȖȊȍȕȤ ȋȓȦȒȖȏȣ ȒȘȖȊȐ. ǺȍșȚȐȘțȍȔȣȑ 
ȘȈșȚȊȖȘ ȉȖȓȦșȕȖ ȊȊȖȌȐȓȐ Ȋ ȒȐȠȍȟȕȣȑ ȒȈȕȈȓ ȏȖȕȌȈ 
ǯǮǲǲ ȹ 24 (ȒȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ) ȓȐȉȖ Ȋ ȒȈȚȍȚȍȘȕțȦ 
ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔț (ȖșȕȖȊȕȈȧ ȋȘțȗȗȈ). Ǫ ȗȖșȓȍȌțȦ-
ȡȍȔ ș ȐȕȚȍȘȊȈȓȖȔ Ȋ 10 ȔȐȕ ȚȘȐȎȌȣ ȐȏȔȍȘȧȓȐ țȘȖȊȍȕȤ 
ȋȓȦȒȖȏȣ ȒȘȖȊȐ. ǵȈȘȈșȚȈȕȐȍ ȋȓȐȒȍȔȐȐ ȕȈ 1 ȔȔȖȓȤ/ȓ 
Ȑ ȉȖȓȍȍ ȗȖ șȘȈȊȕȍȕȐȦ ș ȐșȝȖȌȕȣȔ ȏȕȈȟȍȕȐȍȔ Ȋ Țȍ-
ȟȍȕȐȍ 30 ȔȐȕ șȊȐȌȍȚȍȓȤșȚȊȖȊȈȓȖ Ȗ șȖȝȘȈȕȕȖșȚȐ ȊșȈ-
șȣȊȈȦȡȍȑ ȜțȕȒȞȐȐ ȚȖȕȒȖȋȖ ȒȐȠȍȟȕȐȒȈ. ǶȚșțȚșȚȊȐȍ 
ȏȕȈȟȐȔȖȋȖ ȕȈȘȈșȚȈȕȐȧ ȋȓȐȒȍȔȐȐ șȊȐȌȍȚȍȓȤșȚȊȖȊȈȓȖ Ȗ 
ȕȈȘțȠȍȕȐȐ ȊșȈșȣȊȈȕȐȧ Ȋ ȒȐȠȍȟȕȖȑ ȚȘțȉȒȍ. ǹȖȝȘȈȕ-
ȕȖșȚȤ ȊșȈșȣȊȈȦȡȍȑ ȜțȕȒȞȐȐ ȗȖȏȊȖȓȧȓȈ ȗȍȘȍȑȚȐ Ȓ 
ȖȞȍȕȒȍ ȗȘȐșȚȍȕȖȟȕȖȋȖ ȗȐȡȍȊȈȘȍȕȐȧ. ǹ ȥȚȖȑ ȞȍȓȤȦ Ȋ 
300 Ȕȓ ȊȖȌȣ ȘȈșȚȊȖȘȧȓȐ ȕȈȊȍșȒț ȗȐȡȍȊȖȋȖ ȒȘȈȝȔȈȓȈ 
Ȑȏ ȘȈșȟȍȚȈ 1 ȋ/Ȓȋ ȔȈșșȣ ȚȍȓȈ ȗȈȞȐȍȕȚȈ. ǷȖȓțȟȍȕȕȣȑ 
ȘȈșȚȊȖȘ ȉȖȓȦșȕȖ ȊȊȖȌȐȓȐ Ȋ ȒȐȠȍȟȕȣȑ ȒȈȕȈȓ ȏȖȕȌȈ 
ǯǮǲǲ ȹ 24 (ȒȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ) ȓȐȉȖ Ȋ ȒȈȚȍȚȍȘȕțȦ 
ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔț (ȖșȕȖȊȕȈȧ ȋȘțȗȗȈ). Ǫ ȌȈȓȤȕȍȑȠȍȔ 

ȚȘȐȎȌȣ ș ȐȕȚȍȘȊȈȓȖȔ Ȋ 30 ȔȐȕ ȐșșȓȍȌȖȊȈȓȐ țȘȖȊȍȕȤ 
ȋȓȐȒȍȔȐȐ. ǷȖȊȣȠȍȕȐȍ ȋȓȦȒȖȏȣ ȒȘȖȊȐ ȕȈ 1 ȔȔȖȓȤ/ȓ Ȑ 
ȉȖȓȍȍ ȗȖ șȘȈȊȕȍȕȐȦ ș ȐșȝȖȌȕȣȔ ȏȕȈȟȍȕȐȍȔ Ȋ ȚȍȟȍȕȐȍ 
90 ȔȐȕ șȊȐȌȍȚȍȓȤșȚȊȖȊȈȓȖ Ȗ șȖȝȘȈȕȕȖșȚȐ ȗȍȘȍȊȈȘȐ-
ȊȈȦȡȍȑ ȜțȕȒȞȐȐ ȚȖȕȒȖȋȖ ȒȐȠȍȟȕȐȒȈ.
ǸȍȏțȓȤȚȈȚȣ ȖȞȍȕȒȐ șȖȝȘȈȕȕȖșȚȐ ȜțȕȒȞȐȐ ȚȖȕȒȖȑ 

ȒȐȠȒȐ ț ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗ 
șȓțȎȐȓȐ ȖȉȢȍȒȚȐȊȕȣȔ ȒȘȐȚȍȘȐȍȔ ȊȣȘȈȉȖȚȒȐ ȈȓȋȖȘȐȚ-
ȔȈ ȥȕȚȍȘȈȓȤȕȖȑ ȕțȚȘȐȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ. ǩȖȓȤȕȣȔ ș 
ȕȈȘțȠȍȕȐȧȔȐ ȊșȈșȣȊȈȚȍȓȤȕȖȑ ȜțȕȒȞȐȐ ȒȐȠȍȟȕȐȒȈ 
ȗȘȖȊȖȌȐȓȐ ȔȐȕȐȔȈȓȤȕȖȍ ȥȕȚȍȘȈȓȤȕȖȍ ȗȐȚȈȕȐȍ ȗȖ-
șȘȍȌșȚȊȖȔ ȗȍȘȜțȏȐȐ ȋȓȦȒȖȏȖ-ȥȓȍȒȚȘȖȓȐȚȕȖȑ șȔȍșȐ 
șȖ șȒȖȘȖșȚȤȦ 10–15 Ȕȓ/ȟ (240–350 Ȕȓ/șțȚ). ǷȈȞȐ-
ȍȕȚȈȔ ș șȖȝȘȈȕȕȖȑ ȜțȕȒȞȐȍȑ ȊșȈșȣȊȈȕȐȧ, ȕȖ ȕȈȘț-
ȠȍȕȐȍȔ ȗȐȡȍȊȈȘȍȕȐȧ ȕțȚȘȐȚȐȊȕȈȧ ȗȖȌȌȍȘȎȒȈ ȊȒȓȦ-
ȟȈȓȈ ȊȊȍȌȍȕȐȍ 10% ȘȈșȚȊȖȘȈ ȗȖȓțȥȓȍȔȍȕȚȕȖȑ șȔȍșȐ 
«ǷȍȗȚȐșȖȘȉ» Ȋ ȋȓȦȒȖȏȖ-ȥȓȍȒȚȘȖȓȐȚȕȖȔ ȘȈșȚȊȖȘȍ șȖ 
șȒȖȘȖșȚȤȦ 50 Ȕȓ/ȟ (ȌȖ 1000 Ȕȓ/șțȚ). ǵȈȒȖȕȍȞ ȗȖȓț-
ȟȍȕȐȍ ȖȉȢȍȒȚȐȊȕȣȝ ȗȘȐȏȕȈȒȖȊ ȊȖșșȚȈȕȖȊȓȍȕȐȧ ȗȐȡȍ-
ȊȈȘȐȚȍȓȤȕȖȑ ȜțȕȒȞȐȐ ȒȐȠȍȟȕȖȑ ȚȘțȉȒȐ ȗȖȏȊȖȓȧȓȐ 
ȗȍȘȍȝȖȌȐȚȤ Ȓ ȥȕȚȍȘȈȓȤȕȖȔț ȗȐȚȈȕȐȦ ȗȖȓțȥȓȍȔȍȕȚȕȖȑ 
șȔȍșȤȦ «ǷȍȗȚȐșȖȘȉ» Ȋ ȊȖȏȘȈșȚȈȦȡȐȝ ȒȖȕȞȍȕȚȘȈȞȐȧȝ 
(50% Ȑ ȉȖȓȍȍ) șȖ șȚȈȘȚȖȊȖȑ șȒȖȘȖșȚȤȦ 15 Ȕȓ/ȟ.
ǲȓȐȕȐȟȍșȒțȦ ȥȜȜȍȒȚȐȊȕȖșȚȤ ȗȘȖȊȖȌȐȔȖȑ ȕțȚȘȐ-

ȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ Ȑ ȒȖȕȚȘȖȓȤȕȖȑ 
ȋȘțȗȗ ȖȞȍȕȐȊȈȓȐ ȗȘȐ ȜȐȏȐȒȈȓȤȕȖȔ ȖșȔȖȚȘȍ Ȑ ȗȖșȘȍȌ-
șȚȊȖȔ ȓȈȉȖȘȈȚȖȘȕȣȝ ȚȍșȚȖȊ. Ƕ ȗȍȘȍȕȖșȐȔȖșȚȐ ȗȐȚȈ-
ȚȍȓȤȕȣȝ șȔȍșȍȑ șțȌȐȓȐ ȗȖ ȕȈȓȐȟȐȦ ȐȓȐ ȖȚșțȚșȚȊȐȦ 
ȚȈȒȐȝ ȒȘȐȚȍȘȐȍȊ, ȒȈȒ ȌȐșȒȖȔȜȖȘȚ ȐȓȐ ȉȖȓȐ Ȋ ȎȐȊȖȚȍ, 
ȚȖȠȕȖȚȈ, ȔȕȖȋȖȒȘȈȚȕȣȑ ȎȐȌȒȐȑ șȚțȓ ș ȗȘȐȔȍșȤȦ ȕȍȗȍ-
ȘȍȊȈȘȍȕȕȖȑ șȔȍșȐ. Ǫ șȓțȟȈȍ ȘȈȏȊȐȚȐȧ ȗȖȌȖȉȕȣȝ ȖșȓȖȎ-
ȕȍȕȐȑ ȗȖȊȚȖȘȕȖ ȗȘȖȊȖȌȐȓȐ ȖȞȍȕȒț șȖȝȘȈȕȕȖșȚȐ ȗȍȘȍ-
ȊȈȘȐȊȈȦȡȍȑ Ȑ ȊșȈșȣȊȈȚȍȓȤȕȖȑ ȜțȕȒȞȐȐ ȚȖȕȒȖȑ ȒȐȠȒȐ 
ș ȗȖșȓȍȌțȦȡȍȑ ȒȖȘȘȍȒȞȐȍȑ ȗȘȖȋȘȈȔȔȣ ȥȕȚȍȘȈȓȤȕȖȋȖ 
ȗȐȚȈȕȐȧ ȓȐȉȖ șȒȖȘȖșȚȐ ȊȊȍȌȍȕȐȧ ȕțȚȘȐȞȍȊȚȐȒȖȊ.
Ǫ ȒȈȟȍșȚȊȍ ȓȈȉȖȘȈȚȖȘȕȖȋȖ ȒȘȐȚȍȘȐȧ ȥȜȜȍȒȚȐȊȕȖșȚȐ 

ȕțȚȘȐȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ ȐșȗȖȓȤȏȖȊȈȓȐ ȍȎȍȌȕȍȊȕȣȑ 
ȔȖȕȐȚȖȘȐȕȋ țȘȖȊȕȧ ȚȘȈȕșȚȐȘȍȚȐȕȈ (ȗȘȍȈȓȤȉțȔȐȕȈ) 
șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ. ǬȈȕȕȣȑ ȗȖȒȈȏȈȚȍȓȤ ȖȞȍȕȐȊȈȓȐ ȕȈ 1, 
3, 5, 7, 10 Ȑ 14-ȍ șțȚȒȐ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ. 
Ǫ șȊȧȏȐ ș ȊȣșȖȒȖȑ ȏȈȊȐșȐȔȖșȚȤȦ ȌȈȕȕȖȋȖ ȗȖȒȈȏȈȚȍȓȧ 
ȖȚ țȘȖȊȕȧ ȗȘȖȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȞȐȚȖȒȐȕȖȊ, ȗȈȘȈȓȓȍȓȤ-
ȕȖ ȖȞȍȕȐȊȈȓȐ țȘȖȊȍȕȤ ǹ-ȘȍȈȒȚȐȊȕȖȋȖ ȉȍȓȒȈ, ȧȊȓȧȦ-
ȡȍȋȖșȧ ȔȈȘȒȍȘȖȔ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ șȚȈȚțșȈ ȖȘȋȈȕȐȏȔȈ. 

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǷȘȖȊȍȌȍȕȕȣȍ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȒȈȏȈȓȐ, ȟȚȖ Ȋ ȒȖȕ-
ȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȐșȗȖȓȤȏȖȊȈȕȐȍ 
ȘȈȏȓȐȟȕȣȝ șȘȍȌșȚȊ ȖȉȍșȗȍȟȍȕȐȧ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈ-
ȕȐȧ ȕȈȗȘȧȔțȦ ȗȖȊȓȐȧȓȖ ȕȈ ȊȖȏȔȖȎȕȖșȚȤ ȗȖȓȕȖȞȍȕ-
ȕȖȑ ȕțȚȘȐȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ Ȋ ȚȍȟȍȕȐȍ ȊșȍȋȖ ȕȍȖȉȝȖ-
ȌȐȔȖȋȖ ȗȍȘȐȖȌȈ.
ǶȚȕȖșȐȚȍȓȤȕȖ ȉȖȓȤȠȖȑ ȌȐȈȔȍȚȘ ȏȖȕȌȈ ǯǮǲǲ ȹ 24 

(8 ȔȔ) ȏȕȈȟȐȚȍȓȤȕȖ ȏȈȚȘțȌȕȧȓ ȌȣȝȈȕȐȍ ȟȍȘȍȏ ȕȖș, Ȉ 
ȚȈȒȎȍ ȖȒȈȏȣȊȈȓ ȉȖȓȤȠȍȍ ȊȖȏȌȍȑșȚȊȐȍ ȕȈ ȕȖȞȐȞȍȗ-
ȚȖȘȣ șȓȐȏȐșȚȖȑ ȕȖșȖȊȣȝ ȝȖȌȖȊ, ȕȖșȖ- Ȑ ȘȖȚȖȋȓȖȚȒȐ. 
ǬȐșȒȖȔȜȖȘȚ, ȌȖșȚȈȊȓȧȍȔȣȑ ȏȖȕȌȖȔ, ȗȘȐȊȍȓ Ȓ șȈȔȖ-
șȚȖȧȚȍȓȤȕȖȔț țȌȈȓȍȕȐȦ ȏȖȕȌȈ 9 (30,0%) ȉȖȓȤȕȣȔȐ 
ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ Ȋ ȗȍȘȐȖȌ ș 3-ȝ ȗȖ 5-ȍ șțȚȒȐ ȗȖ-
șȓȍ ȖȗȍȘȈȞȐȐ. Ǫ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ ȗȈȞȐȍȕȚȖȊ ȏȈ ȊȍșȤ 
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ǲȈȚȍȚȍȘȕȈȧ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȐȧ Ȋ ȘȈȕȕȍȔ ȥȕȚȍȘȈȓȤȕȖȔ ȗȐȚȈȕȐȐ ȉȖȓȤȕȣȝ, ȗȍȘȍȕȍșȠȐȝ ȘȍȏȍȒȞȐȦ ȎȍȓțȌȒȈ

ȗȍȘȐȖȌ ȕȈȉȓȦȌȍȕȐȧ ȊȓȐȧȕȐȍ ȒȈȚȍȚȍȘȕȣȝ ȔȐȒȘȖȥȕ-
ȚȍȘȖșȚȖȔ ȕȈ ȒȈȟȍșȚȊȖ ȎȐȏȕȐ ȗȈȞȐȍȕȚȖȊ ȉȣȓȖ ȔȐȕȐ-
ȔȈȓȤȕȣȔ, ȗȘȐ ȥȚȖȔ 12 (37,5%) ȉȖȓȤȕȣȝ ȊȖȖȉȡȍ ȕȍ 
ȖȚȔȍȚȐȓȐ ȒȈȒȖȋȖ-ȓȐȉȖ ȌȐșȒȖȔȜȖȘȚȈ. Ǫ ȗȍȘȐȖȌ ȜțȕȒ-
ȞȐȖȕȐȘȖȊȈȕȐȧ ȔȐȒȘȖȍȦȕȖșȚȖȔȣ, Ȉ ȚȈȒȎȍ ȗȖșȓȍ ȍȍ 
ȐȏȊȓȍȟȍȕȐȧ ȕȈȔȐ ȕȍ ȉȣȓȖ ȏȈȜȐȒșȐȘȖȊȈȕȖ ȕȐ ȖȌȕȖȋȖ 
ȖșȓȖȎȕȍȕȐȧ, ȒȈȒ șȖ șȚȖȘȖȕȣ ȉȘȦȠȕȖȑ ȗȖȓȖșȚȐ, ȚȈȒ Ȑ 
ȗȍȘȍȌȕȍȑ ȉȘȦȠȕȖȑ șȚȍȕȒȐ.
ǲ 3-Ȕ șȚțȒȈȔ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ ȖșȓȖȎȕȍȕȕȖȍ 

ȚȍȟȍȕȐȍ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ ȉȣȓȖ ȏȈȜȐȒ-
șȐȘȖȊȈȕȖ ț 8 (26,7%) ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ț 5 
(15,6%) ȉȖȓȤȕȣȝ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ (ȚȈȉȓ. 1). ǲȈȒ ȖȚ-
ȔȍȟȍȕȖ ȊȣȠȍ, ȕȈȓȐȟȐȍ ȕȈȏȖȋȈșȚȘȈȓȤȕȖȋȖ ȏȖȕȌȈ ȧȊ-
ȓȧȍȚșȧ ȕȍȏȈȊȐșȐȔȣȔ ȜȈȒȚȖȘȖȔ ȘȐșȒȈ ȘȈȏȊȐȚȐȧ ȕȖ-
ȏȖȒȖȔȐȈȓȤȕȖȑ ȗȕȍȊȔȖȕȐȐ (țȘȖȊȍȕȤ ȌȖȒȈȏȈȚȍȓȤșȚȊȈ 
Ǩ). ǬȈȕȕȣȑ ȜȈȒȚȖȘ ȗȖȚȘȍȉȖȊȈȓ ȗȘȍȎȌȍȊȘȍȔȍȕȕȖȋȖ 
țȌȈȓȍȕȐȧ ȏȖȕȌȈ ǯǮǲǲ ȹ 24 ȍȡȍ ț 5 ȗȈȞȐȍȕȚȖȊ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȑȏ 30 ȉȖȓȤȕȣȝ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ Ȋ ȚȍȟȍȕȐȍ ȗȍȘȊȣȝ 5 șțȚ ȗȖșȓȍȖȗȍȘȈ-
ȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ, ȗȖ ȕȍȏȈȊȐșȧȡȐȔ ȖȚ ȔȍȌȐȞȐȕșȒȖȋȖ 
ȗȍȘșȖȕȈȓȈ ȗȘȐȟȐȕȈȔ, ȚȖȓȤȒȖ 13 (43,3%) ȗȈȞȐȍȕȚȖȊ 
șȔȖȋȓȐ ȗȖȓțȟȐȚȤ ȗȖȓȕȖȞȍȕȕțȦ ȕțȚȘȐȚȐȊȕțȦ ȗȖȌ-
ȌȍȘȎȒț. Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, Ȋ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ 
ȖȉȢȍȒȚȐȊȕȣȝ ȗȘȐȟȐȕ ȗȘȍȒȘȈȡȍȕȐȧ ȐșȗȖȓȤȏȖȊȈȕȐȧ 
ȒȈȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȣ ȏȈȜȐȒșȐȘȖȊȈȕȖ ȕȍ ȉȣȓȖ.
Ǫ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȈȝ ȉȖȓȤȕȣȝ ȕȈȔȐ 

ȗȘȖȊȍȌȍȕȖ șȘȈȊȕȍȕȐȍ șȘȖȒȖȊ ȊȖșșȚȈȕȖȊȓȍȕȐȧ ȗȍȘȍȊȈ-
ȘȐȊȈȦȡȍȑ Ȑ ȊșȈșȣȊȈȚȍȓȤȕȖȑ ȜțȕȒȞȐȑ ȚȖȕȒȖȑ ȒȐȠȒȐ, 
ȖȞȍȕȍȕȕȣȝ ȗȖ ȔȍȚȖȌȐȒȍ Ǩ.Ǵ.ǻȋȖȓȍȊȈ. ǰșșȓȍȌȖȊȈȕȐȍ 
ȗȘȖȊȖȌȐȓȐ ȍȎȍȌȕȍȊȕȖ Ȋ ȚȍȟȍȕȐȍ ȗȍȘȊȣȝ 5 șțȚ ȗȖșȓȍ 
ȓȈȗȈȘȖȚȖȔȐȐ ț ȗȈȞȐȍȕȚȖȊ ș șȖȝȘȈȕȍȕȕȣȔ ȍȦȕȈȓȤȕȣȔ 
ȌȖșȚțȗȖȔ Ȋ țșȓȖȊȐȧȝ ȕȍȖșȓȖȎȕȍȕȕȖȋȖ ȚȍȟȍȕȐȧ ȗȖ-
șȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ. ǬȈȕȕȖȔț ȒȘȐȚȍȘȐȦ șȖȖȚ-
ȊȍȚșȚȊȖȊȈȓȐ 13 ȉȖȓȤȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ 27 ȗȈȞȐȍȕȚȖȊ 
ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ. ǸȈȏȓȐȟȐȧ Ȋ șȘȖȒȈȝ ȊȖșșȚȈȕȖȊȓȍȕȐȧ 
ȜțȕȒȞȐȑ ȚȖȕȒȖȑ ȒȐȠȒȐ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ 
ȋȘțȗȗȈȝ ȗȈȞȐȍȕȚȖȊ ȏȈȜȐȒșȐȘȖȊȈȕȖ ȕȍ ȉȣȓȖ. ǷȖȧȊȓȍ-
ȕȐȍ ȗȖȓȕȖȞȍȕȕȖȑ ȊșȈșȣȊȈȚȍȓȤȕȖȑ ȜțȕȒȞȐȐ Ȋ ȉȖȓȤȠȐȕ-
șȚȊȍ șȓțȟȈȍȊ ȘȍȋȐșȚȘȐȘȖȊȈȓȐ ȕȈ 2-ȍ șțȚȒȐ ȗȖșȓȍ ȓȈȗȈ-
ȘȖȚȖȔȐȐ, Ȋ ȚȖ ȊȘȍȔȧ ȒȈȒ ȖȒȖȕȟȈȚȍȓȤȕțȦ ȕȖȘȔȈȓȐȏȈȞȐȦ 
ȗȘȐșȚȍȕȖȟȕȖȋȖ ȗȐȡȍȊȈȘȍȕȐȧ ȕȈȉȓȦȌȈȓȐ Ȋ șȘȍȌȕȍȔ 
ȕȈ 4-ȍ șțȚȒȐ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ. ǷȖȓțȟȍȕ-
ȕȣȍ ȘȍȏțȓȤȚȈȚȣ șȊȐȌȍȚȍȓȤșȚȊțȦȚ, ȟȚȖ ȌȖȗȖȓȕȐȚȍȓȤȕȈȧ 
ȚȘȈȊȔȈȚȐȏȈȞȐȧ ȚȖȕȒȖȑ ȒȐȠȒȐ ț ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ 
ȋȘțȗȗȣ Ȋ ȏȖȕȍ ȕȈȓȖȎȍȕȐȧ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȣ ȕȍ ȖȒȈȏȈ-
ȓȈ ȊȓȐȧȕȐȧ ȕȈ șȘȖȒȐ ȊȖșșȚȈȕȖȊȓȍȕȐȧ ȍȍ ȜțȕȒȞȐȑ.
ǵȈȔȐ ȐȏțȟȍȕȖ ȊȓȐȧȕȐȍ șȘȍȌșȚȊ ȖȉȍșȗȍȟȍȕȐȧ ȥȕȚȍ-

ȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ ȕȈ ȕțȚȘȐȚȐȊȕȣȑ șȚȈȚțș ȗȈȞȐȍȕȚȖȊ 
ȕȈ ȖșȕȖȊȍ ȗȖȒȈȏȈȚȍȓȧ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ. ǩȣȓȖ 

ȊȣȌȍȓȍȕȖ 3 ȒȈȚȍȋȖȘȐȐ ȗȈȞȐȍȕȚȖȊ ș ȋȓȈȌȒȐȔ ȚȍȟȍȕȐȍȔ 
ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ: ȉȖȓȤȕȣȍ ȒȖȕȚȘȖȓȤȕȖȑ 
ȋȘțȗȗȣ ș șȖȝȘȈȕȍȕȕȣȔ ȍȦȕȈȓȤȕȣȔ ȌȖșȚțȗȖȔ (13 ȗȈȞȐ-
ȍȕȚȖȊ), ȉȖȓȤȕȣȍ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ, țȌȈȓȐȊȠȐȍ ȏȖȕȌ 
ǯǮǲǲ ȹ 24 (9 ȗȈȞȐȍȕȚȖȊ), Ȑ ȉȖȓȤȕȣȍ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ 
(27 ȗȈȞȐȍȕȚȖȊ). ǬȐȕȈȔȐȒȈ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ șȘȍȌȐ 
ȗȈȞȐȍȕȚȖȊ ȌȈȕȕȣȝ ȒȈȚȍȋȖȘȐȑ ȗȘȍȌșȚȈȊȓȍȕȈ Ȋ ȚȈȉȓ. 2. 
ǷȍȘȊȖȕȈȟȈȓȤȕȖ ȕȈȔȐ ȗȘȖȊȍȌȍȕ șȘȈȊȕȐȚȍȓȤȕȣȑ 

ȈȕȈȓȐȏ ȘȍȏțȓȤȚȈȚȖȊ, ȗȖȓțȟȍȕȕȣȝ șȘȍȌȐ ȗȈȞȐȍȕȚȖȊ 
ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗ ș șȖȝȘȈȕȍȕȕȣȔ ȍȦ-
ȕȈȓȤȕȣȔ ȌȖșȚțȗȖȔ. ǯȕȈȟȍȕȐȧ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ, 
ȗȘȍȌșȚȈȊȓȍȕȕȣȍ Ȋ ȚȈȉȓ. 2, șȊȐȌȍȚȍȓȤșȚȊțȦȚ Ȗ ȚȖȔ, 
ȟȚȖ ȔȍȚȖȌ ȌȖșȚȈȊȒȐ ȕțȚȘȐȞȍȊȚȐȒȖȊ ȗȖșȘȍȌșȚȊȖȔ ȏȖȕ-
ȌȈ ǯǮǲǲ ȹ 24 ȓȐȉȖ ȒȈȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȖȑ Ȋ 
ȗȍȘȊȣȍ 5 șțȚ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ ȕȍ ȖȒȈȏȈȓ ȊȓȐȧȕȐȧ 
ȕȈ ȕțȚȘȐȚȐȊȕȣȑ șȚȈȚțș ȗȈȞȐȍȕȚȖȊ. ǵȈ ȌȈȕȕȖȔ ȖȚȘȍȏ-
Ȓȍ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ șȚȈȚȐșȚȐȟȍșȒȐ ȌȖ-
șȚȖȊȍȘȕȖȋȖ ȖȚȓȐȟȐȧ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ ȗȖȓțȟȍȕȖ 
ȕȍ ȉȣȓȖ. ǹȖȊȍȘȠȍȕȕȖ Ȑȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȗȖȓțȟȍȕȣ ȕȈ 
ȥȚȈȗȍ ȗȍȘȍȊȖȌȈ ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ȕȈ 
ȖȘȈȓȤȕȣȑ ȗȘȐȍȔ ȗȐȡȐ. ǻ ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȉȖȓȤȕȣȝ 
ȕȖȘȔȈȓȐȏȈȞȐȧ ȕțȚȘȐȚȐȊȕȖȋȖ șȚȈȚțșȈ ȉȣȓȈ ȏȈȜȐȒ-
șȐȘȖȊȈȕȈ ȓȐȠȤ Ȓ 14-Ȕ șțȚȒȈȔ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ. 
Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, ț ȉȖȓȤȕȣȝ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ ȒȖȔȉȐ-
ȕȈȞȐȧ ȖȘȈȓȤȕȖȋȖ Ȑ ȍȦȕȈȓȤȕȖȋȖ ȊȊȍȌȍȕȐȧ ȕțȚȘȐȍȕȚȖȊ 
ȗȖȏȊȖȓȐȓȈ ȕȖȘȔȈȓȐȏȖȊȈȚȤ ȗȖȒȈȏȈȚȍȓȤ ȗȘȍȈȓȤȉțȔȐ-
ȕȈ țȎȍ Ȓ 10-Ȕ șțȚȒȈȔ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ. 
ǵȍșȔȖȚȘȧ ȕȈ ȚȖ, ȟȚȖ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȕȈ 
14-ȍ șțȚȒȐ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ țȘȖȊȍȕȤ ȗȘȍȈȓȤȉțȔȐ-
ȕȈ Ȋșȍ-ȚȈȒȐ ȌȖșȚȐȋ ȘȍȜȍȘȍȕȚȕȖȋȖ ȏȕȈȟȍȕȐȧ, ȕȈȔȐ ȏȈ-
ȜȐȒșȐȘȖȊȈȕȖ ȌȊțȒȘȈȚȕȖȍ șȚȈȚȐșȚȐȟȍșȒȐ ȌȖșȚȖȊȍȘȕȖȍ 
ȗȘȍȊȣȠȍȕȐȍ ȈȕȈȓȖȋȐȟȕȖȋȖ ȗȖȒȈȏȈȚȍȓȧ Ȋ ȖșȕȖȊȕȖȑ 
ȋȘțȗȗȍ ȗȈȞȐȍȕȚȖȊ (p <0,01).
ǹȓȍȌțȦȡȐȔ ȥȚȈȗȖȔ ȉȣȓȖ ȖȞȍȕȍȕȖ ȊȓȐȧȕȐȍ ȗȘȍ-

ȒȘȈȡȍȕȐȧ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗ-
ȗȍ ȗȈȞȐȍȕȚȖȊ, țȌȈȓȐȊȠȐȝ ȏȖȕȌ, ȕȈ Ȑȝ ȕțȚȘȐȚȐȊȕȣȑ 
șȚȈȚțș. ǵȍșȔȖȚȘȧ ȕȈ ȕȍȉȖȓȤȠțȦ ȊȣȉȖȘȒț ȗȈȞȐȍȕȚȖȊ, 
ȕȈȔȐ ȏȈȜȐȒșȐȘȖȊȈȕȖ șȚȈȚȐșȚȐȟȍșȒȐ ȌȖșȚȖȊȍȘȕȖȍ ȖȚȓȐ-
ȟȐȍ ȗȖȒȈȏȈȚȍȓȧ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ, ȕȈȟȐȕȈȧ ș 7-ȝ 
Ȑ ȊȗȓȖȚȤ ȌȖ 14-ȝ șțȚȖȒ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ. ǪȣȕțȎ-
ȌȍȕȕȖȍ ȗȘȖȊȍȌȍȕȐȍ ȓȐȠȤ ȗȈȘȍȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ ș 
ȗȖșȓȍȌțȦȡȐȔ ȗȍȘȍȝȖȌȖȔ ȕȈ ȖȘȈȓȤȕȣȑ ȗȘȐȍȔ ȗȐȡȐ ȕȍ 
ȗȖȏȊȖȓȐȓȖ șȒȖȘȘȍȋȐȘȖȊȈȚȤ ȕȍȌȖșȚȈȚȖȒ ȊȐșȞȍȘȈȓȤȕȖȋȖ 
ȗțȓȈ ȉȍȓȒȖȊ. ǻ ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȗȈȞȐȍȕȚȖȊ ȘȍȜȍȘȍȕȚ-
ȕȣȍ ȏȕȈȟȍȕȐȧ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ ȕȍ ȉȣȓȐ ȌȖșȚȐȋȕț-
Țȣ ȌȈȎȍ ȕȈ 14-ȍ șțȚȒȐ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ.
ǷȖȓțȟȍȕȕȣȍ ȖȚȓȐȟȐȧ Ȋ ȌȐȕȈȔȐȒȍ ȊȖșșȚȈȕȖȊȓȍȕȐȧ ȕț-

ȚȘȐȚȐȊȕȖȋȖ șȚȈȚțșȈ ț ȗȈȞȐȍȕȚȖȊ ș ȋȓȈȌȒȐȔ ȚȍȟȍȕȐȍȔ ȗȖ-
șȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ ȕȈȠȓȐ ȖȚȘȈȎȍȕȐȍ Ȋ șȘȖȒȈȝ 

ǺȈȉȓȐȞȈ 1. ǽȈȘȈȒȚȍȘ ȖșȓȖȎȕȍȕȐȑ, ȘȈȏȊȐȊȠȐȝșȧ Ȓ 3-Ȕ șțȚȒȈȔ ȗȖșȓȍ ȖȗȍȘȈȞȐȐ, Ȋ ȖșȕȖȊȕȖȑ Ȑ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗȈȝ ȗȈȞȐȍȕȚȖȊ

ǶșȓȖȎȕȍȕȐȍ
ǲȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ

(n = 30)
ǶșȕȖȊȕȈȧ ȋȘțȗȗȈ

(n = 32)

ǵȖȏȖȒȖȔȐȈȓȤȕȈȧ ȗȕȍȊȔȖȕȐȧ 5 2

ǷȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȑ ȗȈȕȒȘȍȈȚȐȚ 2 2

ǵȍșȖșȚȖȧȚȍȓȤȕȖșȚȤ ȒțȓȤȚȐ ȌȊȍȕȈȌȞȈȚȐȗȍȘșȚȕȖȑ ȒȐȠȒȐ 1 1
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ȊȣȗȐșȒȐ ȉȖȓȤȕȣȝ Ȑȏ șȚȈȞȐȖȕȈȘȈ. ǩȣȓȈ ȗȘȖȊȍȌȍȕȈ ȖȞȍȕ-
ȒȈ ȗȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȐ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȒȖȑȒȖ-Ȍȕȧ ț 
ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ș șȖȝȘȈȕȍȕȕȣȔ ȍȦȕȈȓȤ-
ȕȣȔ ȌȖșȚțȗȖȔ, ȉȖȓȤȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ, țȌȈȓȐȊȠȐȝ 
ȏȖȕȌ ǯǮǲǲ ȹ 24, Ȑ ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ. ǵȈȐȉȖ-
ȓȍȍ ȒȖȘȖȚȒȐȑ ȗȍȘȐȖȌ ȕȈȝȖȎȌȍȕȐȧ Ȋ șȚȈȞȐȖȕȈȘȍ ȗȖșȓȍ 
ȓȈȗȈȘȖȚȖȔȐȐ ȏȈȜȐȒșȐȘȖȊȈȕ ț ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ ȋȘțȗ-
ȗȣ — 12 ± 1 ȒȖȑȒȖ-ȌȍȕȤ.  ǷȘȖȊȍȌȍȕȐȍ ȗȖȓȕȖȞȍȕȕȖȋȖ ȥȕ-
ȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ ȗȖșȘȍȌșȚȊȖȔ ȒȈȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕ-
ȚȍȘȖșȚȖȔȣ Ȋ ȚȍȟȍȕȐȍ ȗȍȘȊȣȝ 9 șțȚ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ 
ȗȍȘȐȖȌȈ ȗȖȏȊȖȓȐȓȖ ȔȈȒșȐȔȈȓȤȕȖ șȖȒȘȈȚȐȚȤ șȘȖȒȐ ȋȖșȗȐ-
ȚȈȓȐȏȈȞȐȐ. ǷȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȤ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ 
ȒȖȑȒȖ-Ȍȕȧ ț ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ș șȖȝȘȈȕȍȕ-
ȕȣȔ ȍȦȕȈȓȤȕȣȔ ȌȖșȚțȗȖȔ șȖșȚȈȊȐȓȈ 16 ± 2 ȒȖȑȒȖ-Ȍȕȧ. 
ǻ ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȉȖȓȤȕȣȝ ȍȦȕȈȓȤȕȖȍ ȊȊȍȌȍȕȐȍ ȕț-
ȚȘȐȞȍȊȚȐȒȖȊ ȓȐȠȤ Ȋ ȗȍȘȊȣȍ 5 șțȚ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ 
șțȡȍșȚȊȍȕȕȖ țȊȍȓȐȟȐȓȖ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȑ ȗȍȘȐȖȌ. 
ǷȖȓțȟȍȕȕȣȍ ȘȈȏȓȐȟȐȧ ȒȖȑȒȖ-Ȍȕȧ Ȋ ȖșȕȖȊȕȖȑ Ȑ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗȈȝ ȗȈȞȐȍȕȚȖȊ șȚȈȚȐșȚȐȟȍșȒȐ ȌȖșȚȖȊȍȘȕȣ 
(p <0,05). ǵȈȐȉȖȓȍȍ ȌȓȐȚȍȓȤȕȣȑ ȗȍȘȐȖȌ ȗȖșȓȍȖȗȍȘȈȞȐ-
ȖȕȕȖȑ ȘȍȈȉȐȓȐȚȈȞȐȐ Ȋ țșȓȖȊȐȧȝ șȚȈȞȐȖȕȈȘȈ ȕȈȔȐ ȗȖȓț-
ȟȍȕ șȘȍȌȐ ȉȖȓȤȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ș ȗȖȚȍȘȧȕȕȣȔ 
ȍȦȕȈȓȤȕȣȔ ȌȖșȚțȗȖȔ — 20 ± 2 ȒȖȑȒȖ-Ȍȕȧ. ǵȍȊȖȏȔȖȎ-
ȕȖșȚȤ ȗȘȖȊȍȌȍȕȐȧ ȗȖȓȕȖȞȍȕȕȖȑ ȕțȚȘȐȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ 
ȗȘȐȊȍȓȖ Ȓ ȏȕȈȟȐȚȍȓȤȕȖȔț ȗȘȍȊȣȠȍȕȐȦ ȗȖșȓȍȖȗȍȘȈȞȐ-
ȖȕȕȖȋȖ ȒȖȑȒȖ-Ȍȕȧ Ȋ șȘȈȊȕȍȕȐȐ ș ȗȈȞȐȍȕȚȈȔȐ ȖșȕȖȊȕȖȑ 
ȋȘțȗȗȣ (p <0,01).
ǬȈȕȕȣȍ, ȗȘȍȌșȚȈȊȓȍȕȕȣȍ Ȋ ȚȈȉȓ. 1, ȕȈȋȓȧȌȕȖ ȖȚȖ-

ȉȘȈȎȈȦȚ ȚȖȚ ȜȈȒȚ, ȟȚȖ ț ȉȖȓȤȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗ-
ȗȣ ȕȖȏȖȒȖȔȐȈȓȤȕȈȧ ȗȕȍȊȔȖȕȐȧ ȉȣȓȈ ȏȈȜȐȒșȐȘȖȊȈȕȈ Ȋ 
2,5 ȘȈȏȈ ȟȈȡȍ, ȟȍȔ Ȋ ȖșȕȖȊȕȖȑ. ǳȖȋȐȟȕȖ ȗȘȍȌȗȖȓȖȎȐȚȤ, 
ȟȚȖ ȚȈȒȖȍ ȖȚȓȐȟȐȍ ȖȉțșȓȖȊȓȍȕȖ ȌȊțȔȧ ȜȈȒȚȖȘȈȔȐ. 
ǹ ȖȌȕȖȑ șȚȖȘȖȕȣ, ȌȐȈȔȍȚȘ ȏȖȕȌȈ ǯǮǲǲ ȹ 24 ȏȕȈȟȐȚȍȓȤ-
ȕȖ ȗȘȍȊȖșȝȖȌȐȚ ȌȐȈȔȍȚȘ ǯǬǹ ȹ 16. ǹ ȌȘțȋȖȑ șȚȖȘȖȕȣ, 
ȒȈȒ țȒȈȏȈȕȖ ȊȣȠȍ, ȕȈȓȐȟȐȍ ȕȍȏȈȊȐșȐȔȖȋȖ ȍȦȕȈȓȤȕȖȋȖ 
ȌȖșȚțȗȈ Ȋ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ ȗȈȞȐȍȕȚȖȊ ȗȖȏȊȖȓȧȓȖ ȖȚ-
ȒȈȏȈȚȤșȧ ȖȚ ȕȍȗȘȍȘȣȊȕȖȋȖ ȌȘȍȕȐȘȖȊȈȕȐȧ ȒțȓȤȚȐ Ȏȍ-
ȓțȌȒȈ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȊȍȌțȡȐȔ ȜȈȒȚȖȘȖȔ șȕȐȎȍȕȐȧ 
ȟȐșȓȈ ȕȖȏȖȒȖȔȐȈȓȤȕȣȝ ȗȕȍȊȔȖȕȐȑ Ȋ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ 
ȉȖȓȤȕȣȝ, ȉȍȏțșȓȖȊȕȖ, șȓȍȌțȍȚ șȟȐȚȈȚȤ ȐșȗȖȓȤȏȖȊȈȕȐȍ 
ȗȘȍȊȍȕȚȐȊȕȖȑ ȒȈȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȣ. 
ǲȓȐȕȐȟȍșȒȐȍ, ȓȈȉȖȘȈȚȖȘȕȣȍ Ȑ țȓȤȚȘȈȏȊțȒȖȊȣȍ 

ȗȘȐȏȕȈȒȐ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȈȕȒȘȍȈȚȐȚȈ ȉȣȓȐ ȏȈ-

ȜȐȒșȐȘȖȊȈȕȣ Ȓ 3-Ȕ șțȚȒȈȔ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ ț 2 ȗȈ-
ȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ 2 ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ 
(șȔ. ȚȈȉȓ. 1). ǽȖȘȖȠȖ ȐȏȊȍșȚȕȖ, ȟȚȖ ȗȈȚȖȋȍȕȍȏ ȌȈȕ-
ȕȖȋȖ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȖșȓȖȎȕȍȕȐȧ ȚȘȍȉțȍȚ Ȑș-
ȒȓȦȟȍȕȐȧ ȗȍȘȖȘȈȓȤȕȖȋȖ ȗȘȐȍȔȈ ȗȐȡȐ Ȋ ȚȍȟȍȕȐȍ ȕȍ 
Ȕȍȕȍȍ 5 șțȚ. Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, ț Ȋșȍȝ ȗȈȞȐȍȕȚȖȊ ș ȕȍ-
șȖșȚȖȧȚȍȓȤȕȖșȚȤȦ ȒțȓȤȚȐ ȌȊȍȕȈȌȞȈȚȐȗȍȘșȚȕȖȑ ȒȐȠȒȐ 
(ȗȖ ȖȌȕȖȔț ȉȖȓȤȕȖȔț Ȋ ȒȈȎȌȖȑ ȋȘțȗȗȍ) ȌȈȕȕȣȑ ȊȐȌ 
ȖșȓȖȎȕȍȕȐȧ șȖȗȘȖȊȖȎȌȈȓȐ ȧȊȓȍȕȐȧ ȖȚȋȘȈȕȐȟȍȕȕȖȋȖ 
ȗȍȘȐȚȖȕȐȚȈ ș ȈȌȍȒȊȈȚȕȣȔ ȐșȚȍȟȍȕȐȍȔ ȌțȖȌȍȕȈȓȤȕȖ-
ȋȖ șȖȌȍȘȎȐȔȖȋȖ ȗȖ ȌȘȍȕȈȎț Ȑȏ ȗȖȌȗȍȟȍȕȖȟȕȖȋȖ ȗȘȖ-
șȚȘȈȕșȚȊȈ. ǶȚȋȘȈȕȐȟȍȕȐȍ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȗȘȖȞȍșșȈ 
ȖȚ ȉȘȦȠȕȖȑ ȗȖȓȖșȚȐ ȗȖȏȊȖȓȐȓȖ ȐȏȉȍȎȈȚȤ șȈȕȈȞȐ-
Ȗȕȕȣȝ ȘȍȓȈȗȈȘȖȚȖȔȐȑ. Ǭȓȧ ȗȘȍȌȖȚȊȘȈȡȍȕȐȧ șȚȐȔț-
ȓȧȞȐȐ ȊȣȌȍȓȍȕȐȧ ȎȍȓȟȐ Ȑ ȗȈȕȒȘȍȈȚȐȟȍșȒȖȋȖ șȖȒȈ ț 
ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȗȈȞȐȍȕȚȖȊ Ȋ ȚȍȟȍȕȐȍ ȊșȍȋȖ ȗȍȘȐȖȌȈ 
ȜțȕȒȞȐȖȕȐȘȖȊȈȕȐȧ ȕȈȘțȎȕȖȋȖ șȊȐȡȈ ȗȍȘȖȘȈȓȤȕȣȑ 
ȗȘȐȍȔ ȗȐȡȐ ȚȈȒȎȍ ȕȍ ȗȘȖȊȖȌȐȓȐ. 
ǷȘȐȕȞȐȗ ȖȋȘȈȕȐȟȍȕȐȧ ȗȘȐȍȔȈ ȗȐȡȐ ȟȍȘȍȏ ȘȖȚ ț 

ȗȈȞȐȍȕȚȖȊ ș ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȔ ȗȈȕȒȘȍȈȚȐȚȖȔ Ȑ ȕȍ-
șȖșȚȖȧȚȍȓȤȕȖșȚȤȦ ȒțȓȤȚȐ ȌȊȍȕȈȌȞȈȚȐȗȍȘșȚȕȖȑ ȒȐȠȒȐ 
ȉȣȓ ȓȍȋȒȖ ȘȍȈȓȐȏȖȊȈȕ ț ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ. 
ǵțȚȘȐȚȐȊȕțȦ ȗȖȌȌȍȘȎȒț ȖșțȡȍșȚȊȓȧȓȐ ȗțȚȍȔ ȥȕȚȍ-
ȘȈȓȤȕȖȋȖ ȊȊȍȌȍȕȐȧ ȗȐȚȈȚȍȓȤȕȣȝ ȊȍȡȍșȚȊ ȟȍȘȍȏ ȒȈ-
ȚȍȚȍȘȕțȦ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔț. Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, Ȋ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȊȖȏȔȖȎȕȖșȚȐ ȌȓȐȚȍȓȤȕȖȋȖ 
șȖȝȘȈȕȍȕȐȧ ȍȦȕȈȓȤȕȖȋȖ ȌȖșȚțȗȈ ȗȖșȘȍȌșȚȊȖȔ ȏȖȕȌȈ 
ǯǮǲǲ ȹ 24 ȕȍ ȉȣȓȖ Ȋ șȊȧȏȐ ș ȒȘȈȑȕȍ ȕȍȋȈȚȐȊȕȣȔȐ 
ȥȔȖȞȐȧȔȐ ȗȈȞȐȍȕȚȖȊ, ȚȘȍȉȖȊȈȊȠȐȔȐ ȍȋȖ țȌȈȓȍȕȐȧ. 
ǯȈȊȍȌȍȕȐȍ ȚȖȕȒȖȋȖ ȕȈȏȖȍȦȕȈȓȤȕȖȋȖ ȏȖȕȌȈ ȗȖșȘȍȌ-
șȚȊȖȔ ȥȕȌȖșȒȖȗȈ ț ȌȈȕȕȖȑ ȒȈȚȍȋȖȘȐȐ ȉȖȓȤȕȣȝ Ȗșțȡȍ-
șȚȊȐȓȐ ȕȈ 10-ȍ șțȚȒȐ ȗȖșȓȍ ȖȗȍȘȈȞȐȐ, ȗȖȚȖȔț ȟȚȖ ȕȈ 
ȉȖȓȍȍ ȘȈȕȕȐȝ ȥȚȈȗȈȝ ȗȘȐ ȌȈȕȕȖȑ ȔȈȕȐȗțȓȧȞȐȐ ȒȘȈȑ-
ȕȍ ȊȣșȖȒ ȘȐșȒ ȘȈȏȊȐȚȐȧ ȕȍșȖșȚȖȧȚȍȓȤȕȖșȚȐ ȋȈșȚȘȖȥȕ-
ȚȍȘȖȈȕȈșȚȖȔȖȏȈ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȊșȍȔ ȗȈȞȐȍȕȚȈȔ ȒȖȕ-
ȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ș ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȔȐ ȖșȓȖȎȕȍȕȐ-
ȧȔȐ ș 5-ȝ ȗȖ 10-ȍ șțȚȒȐ ȗȖșȓȍ ȖȗȍȘȈȞȐȐ ȗȘȖȊȖȌȐȓȐ 
ȚȖȓȤȒȖ ȗȈȘȍȕȚȍȘȈȓȤȕȖȍ ȗȐȚȈȕȐȍ.
ǸȈȏȕȣȍ ȊȖȏȔȖȎȕȖșȚȐ șȘȍȌșȚȊ ȖȉȍșȗȍȟȍȕȐȧ ȥȕȚȍ-

ȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ ț ȉȖȓȤȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ 
ȋȘțȗȗ Ȋ țșȓȖȊȐȧȝ ȖșȓȖȎȕȍȕȕȖȋȖ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ 
ȗȍȘȐȖȌȈ ȒȓȦȟȍȊȣȔ ȖȉȘȈȏȖȔ ȔȍȕȧȦȚ șȚȘȈȚȍȋȐȦ ȕțȚȘȐ-
ȚȐȊȕȖȑ ȗȖȌȌȍȘȎȒȐ. Ǫ ȚȈȉȓ. 3 ȖȚȘȈȎȍȕȖ ȊȓȐȧȕȐȍ ȌȈȕȕȖ-

ǺȈȉȓȐȞȈ 2. ǬȐȕȈȔȐȒȈ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȈȝ ȉȖȓȤȕȣȝ ș ȋȓȈȌȒȐȔ 
ȚȍȟȍȕȐȍȔ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ (n = 49)

ǹȘȖȒ ȗȖșȓȍ 
ȖȗȍȘȈȞȐȐ, șțȚ

ǻȘȖȊȍȕȤ ȗȘȍȈȓȤȉțȔȐȕȈ, Ȕȋ/ȓ

ȒȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ ș șȖȝȘȈȕȍȕȕȣȔ 
ȍȦȕȈȓȤȕȣȔ ȏȖȕȌȖȔ

(n = 13)

ȒȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ 
ș țȌȈȓȍȕȕȣȔ ȍȦȕȈȓȤȕȣȔ ȏȖȕȌȖȔ

(n = 9)

ȖșȕȖȊȕȈȧ ȋȘțȗȗȈ
(n = 27)

1-ȍ 59 ± 6 56 ± 8 54 ± 7

3-ȍ 42 ± 4 41 ± 3 43 ± 5

5-ȍ 68 ± 7 54 ± 7 65 ± 5

7-ȍ 74 ± 9 59 ± 9 98 ± 6

10-ȍ 88 ± 8 71 ± 5 153 ± 26

14-ȍ 115 ± 12 94 ± 10 235 ± 39
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ǲȈȚȍȚȍȘȕȈȧ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȐȧ Ȋ ȘȈȕȕȍȔ ȥȕȚȍȘȈȓȤȕȖȔ ȗȐȚȈȕȐȐ ȉȖȓȤȕȣȝ, ȗȍȘȍȕȍșȠȐȝ ȘȍȏȍȒȞȐȦ ȎȍȓțȌȒȈ

ǺȈȉȓȐȞȈ 3. ǬȐȕȈȔȐȒȈ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȈȝ ȉȖȓȤȕȣȝ ș ȖșȓȖȎ-
ȕȍȕȕȣȔ ȚȍȟȍȕȐȍȔ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ (n = 13)

ǹȘȖȒ ȗȖșȓȍ 
ȖȗȍȘȈȞȐȐ, șțȚ

ǻȘȖȊȍȕȤ ȗȘȍȈȓȤȉțȔȐȕȈ, Ȕȋ/ȓ

ȒȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ
(n = 8)

ȖșȕȖȊȕȈȧ ȋȘțȗȗȈ
(n = 5)

1-ȍ 58 ± 6 55 ± 7

3-ȍ 38 ± 4 40 ± 5

5-ȍ 53 ± 7 55 ± 5

7-ȍ 59 ± 9 78 ± 6

10-ȍ 74 ± 8 97 ± 16

14-ȍ 86 ± 12 147 ± 28

ȋȖ ȜȈȒȚȖȘȈ ȕȈ ȕțȚȘȐȚȐȊȕȣȑ șȚȈȚțș ȗȈȞȐȍȕȚȖȊ ȐșȝȖȌȧ 
Ȑȏ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ. ǬȐȕȈȔȐȒȈ ȌȈȕȕȖȋȖ ȗȖȒȈȏȈȚȍ-
ȓȧ ț ȗȈȞȐȍȕȚȖȊ ș ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȣȔȐ ȖșȓȖȎȕȍȕȐȧȔȐ 
Ȋ ȗȍȘȊȣȍ 5 șțȚ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ șȊȐȌȍȚȍȓȤșȚȊțȍȚ Ȗȉ 
ȖȚșțȚșȚȊȐȐ ȊȓȐȧȕȐȧ ȕȈ ȕțȚȘȐȚȐȊȕȣȑ șȚȈȚțș ȗȈȞȐȍȕȚȖȊ 
ȖȉȍȐȝ ȋȘțȗȗ șȘȍȌșȚȊ ȌȖșȚȈȊȒȐ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ Ȋ 
ȚȖȡțȦ ȒȐȠȒț. ǶȌȕȈȒȖ țȎȍ ș 7-ȝ Ȑ ȌȖ 14-ȝ șțȚȖȒ ȗȖșȓȍ-
ȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ ȗȖȓțȟȍȕȖ șȚȈȚȐșȚȐȟȍșȒȐ ȌȖ-
șȚȖȊȍȘȕȖȍ ȖȚȓȐȟȐȍ țȘȖȊȕȧ ȗȘȍȈȓȤȉțȔȐȕȈ Ȋ ȒȖȕȚȘȖȓȤ-
ȕȖȑ Ȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȈȝ ȗȈȞȐȍȕȚȖȊ (p <0,05). 
ǹȖȋȓȈșȕȖ ȗȘȍȌșȚȈȊȓȍȕȕȣȔ ȌȈȕȕȣȔ (șȔ. ȚȈȉȓ. 3), 

ȗȘȖȊȍȌȍȕȐȍ ȥȕȚȍȘȈȓȤȕȖȋȖ ȗȐȚȈȕȐȧ ȗȖșȘȍȌșȚȊȖȔ ȒȈ-
ȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȣ Ȋ țșȓȖȊȐȧȝ ȖșȓȖȎȕȍȕȕȖ-
ȋȖ ȚȍȟȍȕȐȧ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ ȗȖȏȊȖȓȐȓȖ 
ȕȖȘȔȈȓȐȏȖȊȈȚȤ ȕțȚȘȐȚȐȊȕȣȑ șȚȈȚțș ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊ-
ȕȖȑ ȋȘțȗȗȣ Ȓ 14-Ȕ șțȚȒȈȔ ȗȖșȓȍ ȓȈȗȈȘȖȚȖȔȐȐ. Ǫ șȊȖȦ 
ȖȟȍȘȍȌȤ, Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȊȣȕțȎȌȍȕ-
ȕȣȑ ȗȍȘȍȝȖȌ ȕȈ ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ ȗȈȘȍȕȚȍȘȈȓȤȕȖȍ 
ȗȐȚȈȕȐȍ Ȋ ȗȍȘȐȖȌ ș 5-ȝ ȗȖ 10-ȍ șțȚȒȐ ȗȖșȓȍ ȓȈȗȈȘȖȚȖ-
ȔȐȐ ȗȘȐȊȍȓȖ Ȓ ȌȍȜȐȞȐȚț ȊȐșȞȍȘȈȓȤȕȖȋȖ ȗțȓȈ ȉȍȓȒȖȊ. 
ȅȚȖȚ ȌȍȜȐȞȐȚ ȕȍ ȉȣȓ șȒȖȔȗȍȕșȐȘȖȊȈȕ ȊȗȓȖȚȤ ȌȖ 14-ȝ 
șțȚȖȒ ȗȖșȓȍ ȖȗȍȘȈȞȐȐ.
ǵȈȔȐ țșȚȈȕȖȊȓȍȕȖ, ȟȚȖ ȐșȗȖȓȤȏȖȊȈȕȐȍ ȗȘȍȊȍȕȚȐȊ-

ȕȖȑ ȒȈȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȐȐ Ȋ țșȓȖȊȐȧȝ Ȗș-
ȓȖȎȕȍȕȕȖȋȖ ȚȍȟȍȕȐȧ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ 
ȗȖșȓȍ ȘȍȏȍȒȞȐȐ ȎȍȓțȌȒȈ ȖȒȈȏȣȊȈȍȚ ȊȓȐȧȕȐȍ ȕȈ șȘȖȒȐ 
ȕȈȝȖȎȌȍȕȐȧ Ȋ șȚȈȞȐȖȕȈȘȍ. ǷȘȖȌȖȓȎȐȚȍȓȤȕȖșȚȤ ȗȖ-
șȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ ț ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȘȖȓȤȕȖȑ 
ȋȘțȗȗȣ Ȋ șȓțȟȈȍ ȘȈȏȊȐȚȐȧ ȕȖȏȖȒȖȔȐȈȓȤȕȖȑ ȗȕȍȊȔȖ-
ȕȐȐ, ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȈȕȒȘȍȈȚȐȚȈ ȓȐȉȖ ȕȍșȖșȚȖ-
ȧȚȍȓȤȕȖșȚȐ ȒțȓȤȚȐ ȌȊȍȕȈȌȞȈȚȐȗȍȘșȚȕȖȑ ȒȐȠȒȐ șȖșȚȈ-
ȊȐȓȈ 30 ± 4 ȒȖȑȒȖ-Ȍȕȧ, Ȋ ȚȖ ȊȘȍȔȧ ȒȈȒ ȈȕȈȓȖȋȐȟȕȣȑ 
ȗȖȒȈȏȈȚȍȓȤ Ȋ ȖșȕȖȊȕȖȑ ȋȘțȗȗȍ ȉȖȓȤȕȣȝ ȉȣȓ ȘȈȊȍȕ
21 ± 3 ȒȖȑȒȖ-Ȍȕȧ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȐșȗȖȓȤȏȖȊȈȕȐȍ 
ȟȘȍșȒȖȎȕȖȑ ȒȈȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȘȖșȚȖȔȣ Ȋ țșȓȖȊȐȧȝ 
ȖșȓȖȎȕȍȕȕȖȋȖ ȚȍȟȍȕȐȧ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȗȍȘȐȖȌȈ 
șȚȈȚȐșȚȐȟȍșȒȐ ȌȖșȚȖȊȍȘȕȖ șȕȐȎȈȍȚ ȗȘȖȌȖȓȎȐȚȍȓȤ-
ȕȖșȚȤ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȋȖ ȒȖȑȒȖ-Ȍȕȧ (p <0,05). 

ǪȣȊȖȌȣ

ǸȈȕȕȍȍ ȥȕȚȍȘȈȓȤȕȖȍ ȗȐȚȈȕȐȍ ȗȈȞȐȍȕȚȖȊ ȗȖșȘȍȌ-
șȚȊȖȔ ȗȘȍȊȍȕȚȐȊȕȖȑ ȒȈȚȍȚȍȘȕȖȑ ȔȐȒȘȖȥȕȚȍȘȖșȚȖȔȐȐ 
ȗȖȏȊȖȓȧȍȚ ȗȘȖȊȖȌȐȚȤ ȈȌȍȒȊȈȚȕțȦ ȕțȚȘȐȚȐȊȕțȦ ȗȖȌ-

ȌȍȘȎȒț Ȑ ȒȖȘȘȍȒȞȐȦ ȔȍȚȈȉȖȓȐȟȍșȒȐȝ ȕȈȘțȠȍȕȐȑ Ȋ 
ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȔ ȗȍȘȐȖȌȍ, șȖȒȘȈȡȈȍȚ ȟȐșȓȖ ȗȖșȓȍ-
ȖȗȍȘȈȞȐȖȕȕȣȝ ȖșȓȖȎȕȍȕȐȑ Ȑ țȓțȟȠȈȍȚ ȘȍȏțȓȤȚȈȚȣ ȓȍ-
ȟȍȕȐȧ ȗȈȞȐȍȕȚȖȊ, ȗȍȘȍȕȍșȠȐȝ ȘȍȏȍȒȞȐȦ ȎȍȓțȌȒȈ. 

ǰșșȓȍȌȖȊȈȕȐȍ ȊȣȗȖȓȕȍȕȖ Ȋ ȘȈȔȒȈȝ ȗȘȐȖȘȐȚȍȚȕȖȋȖ 
ȕȈȗȘȈȊȓȍȕȐȧ ȘȈȏȊȐȚȐȧ «ǷȘȖȜȐȓȈȒȚȐȒȈ, ȌȐȈȋȕȖșȚȐ-
ȒȈ Ȑ ȓȍȟȍȕȐȍ ȏȈȉȖȓȍȊȈȕȐȑ, șȊȧȏȈȕȕȣȝ ș ȕȈȘțȠȍȕȐȍȔ 
ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ Ȑ ȋȐȗȖȒșȐȍȑ» ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖ-
ȕȈȓȤȕȖȋȖ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘ-
șȐȚȍȚȈ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ.
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ȏțȓȤȚȈȚȖȊ ȐȔȔțȕȖȜȍȘȔȍȕȚȕȖȋȖ ȈȕȈȓȐȏȈ ȗȘȐ ȌȐȈȋȕȖșȚȐȒȍ ȗȘȍȥȒȓȈȔȗșȐȐ. ǬȖȒȈȏȈȕȈ ȊȣșȖȒȈȧ ȌȐȈȋȕȖșȚȐȟȍșȒȈȧ 
ȞȍȕȕȖșȚȤ ȗȘȍȌȓȈȋȈȍȔȖȋȖ ȔȍȚȖȌȈ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȗȘȍȥȒȓȈȔȗșȐȧ, ȈțȚȖȈȕȚȐȚȍȓȈ ȗȘȐ ȗȘȍȥȒȓȈȔȗșȐȐ, ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȣȑ ȌȐȈȋȕȖȏ ȗȘȍȥȒȓȈȔȗșȐȐ
                          Ȑ ȝȘȖȕȐȟȍșȒȖȑ ȈȘȚȍȘȐȈȓȤȕȖȑ ȋȐȗȍȘȚȍȕȏȐȐ, ȈȕȖȔȈȓȤȕȖȍ șȕȐȎȍȕȐȍ ȗȘȖȌțȒȞȐȐ ȈțȚȖȈȕȚȐȚȍȓ

Clinical signifi cance of studying natural autoantibodies’ 
content in blood serum at preeclampsia

O.V.Makarov, Yu.A.Bogatyrev, N.A.Osipova 
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The aim of the study was to determine the clinical signifi cance of studying a number of autoantibodies in blood 
serum to detect preeclampsia as well as to carry out differential preeclampsia and arterial hypertension diagnosis. 
Among 76 examined women there were 28 patients with detected preeclampsia, 26 with arterial hypertension and 
22 healthy pregnant women. In all patients there was determined the content of IgG autoantibodies against double-
stranded DNA, two platelet membrane antigens (TrM-001-15, TrM-015-12), two kidney antigens (KiM-05-300, KiS-
07-120) and antigen liver mitochondria (ǵǴǴR) by enzyme-multiplied immunoassay. The algorithm to interpret 
enzyme-multiplied immunoassay results for preeclampsia diagnosis was put forward. There was proved the high 
diagnostic value of the method. 
Key words: preeclampsia, autoantibodies at preeclampsia, preeclampsia and arterial hypertension differential 
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ǵȍșȔȖȚȘȧ ȕȈ țșȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȍ ȔȍȚȖȌȖȊ ȌȐȈȋ-
ȕȖșȚȐȒȐ Ȑ ȓȍȟȍȕȐȧ, ȗȘȍȥȒȓȈȔȗșȐȧ ȗȖ-ȗȘȍȎȕȍȔț 

ȖșȚȈȍȚșȧ ȈȒȚțȈȓȤȕȖȑ ȗȘȖȉȓȍȔȖȑ Ȋ ȈȒțȠȍȘșȚȊȍ. Ǫ ȕȈ-
Ƞȍȑ șȚȘȈȕȍ Ȋ șȚȘțȒȚțȘȍ ȔȈȚȍȘȐȕșȒȖȑ șȔȍȘȚȕȖșȚȐ 
ȗȘȍȥȒȓȈȔȗșȐȧ ȏȈȕȐȔȈȍȚ 4-ȍ ȔȍșȚȖ ȗȖșȓȍ ȥȒșȚȘȈȋȍȕȐ-
ȚȈȓȤȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ, ȈȒțȠȍȘșȒȖȑ ȥȔȉȖȓȐȐ Ȑ ȌȘțȋȐȝ 
ȗȘȐȟȐȕ ȈȒțȠȍȘșȒȖȑ șȔȍȘȚȐ Ȑ șȖșȚȈȊȓȧȍȚ 12,2% [1]. 

ǷȍȘȐȕȈȚȈȓȤȕȈȧ șȔȍȘȚȕȖșȚȤ ȗȘȐ ȗȘȍȥȒȓȈȔȗșȐȐ ȗȘȍȊȣ-
ȠȈȍȚ șȘȍȌȕȐȍ ȗȖȒȈȏȈȚȍȓȐ Ȋ 5–7 ȘȈȏ [2]. ǺȈȒȐȔ Ȗȉ-
ȘȈȏȖȔ, ȗȘȍȥȒȓȈȔȗșȐȧ ȧȊȓȧȍȚșȧ ȚȧȎȍȓȣȔ ȖșȓȖȎȕȍȕȐȍȔ 
ȉȍȘȍȔȍȕȕȖșȚȐ, șțȡȍșȚȊȍȕȕȖ ȗȖȊȣȠȈȍȚ ȔȓȈȌȍȕȟȍșȒțȦ 
Ȑ ȔȈȚȍȘȐȕșȒțȦ ȏȈȉȖȓȍȊȈȍȔȖșȚȤ Ȑ șȔȍȘȚȕȖșȚȤ.
ǹȖȊȘȍȔȍȕȕȣȍ ȗȖȌȝȖȌȣ Ȓ ȓȍȟȍȕȐȦ ȗȘȍȥȒȓȈȔȗșȐȐ 

șȊȖȌȧȚșȧ Ȓ șȚȈȉȐȓȐȏȈȞȐȐ șȖșȚȖȧȕȐȧ ȗȓȖȌȈ Ȑ ȘȖȌȖȘȈȏ-
ȘȍȠȍȕȐȦ. ǹȓȖȎȕȖșȚȤ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐ-
ȒȐ ȗȘȍȥȒȓȈȔȗșȐȐ ȏȈȟȈșȚțȦ ȗȘȐȊȖȌȐȚ Ȓ ȕȍȖȉȖșȕȖȊȈȕ-
ȕȖȔț ȕȈȏȕȈȟȍȕȐȦ ȚȍȘȈȗȐȐ, ȗȘȐȊȖȌȧȡȍȑ Ȓ ȕȈȘțȠȍȕȐȦ 
ȔȈȚȖȟȕȖ-ȗȓȈȞȍȕȚȈȘȕȖȋȖ ȒȘȖȊȖȚȖȒȈ Ȑ șȐȕȌȘȖȔț ȏȈ-
ȌȍȘȎȒȐ ȘȖșȚȈ ȗȓȖȌȈ [3]. ǹțȡȍșȚȊȍȕȕȣȔ ȗȘȍȗȧȚșȚȊȐȍȔ 
ȕȈ ȗțȚȐ Ȓ ȘȈȏȘȈȉȖȚȒȍ ȥȜȜȍȒȚȐȊȕȣȝ ȔȍȚȖȌȖȊ ȏȈȉȓȈ-
ȋȖȊȘȍȔȍȕȕȖȋȖ ȗȘȖȋȕȖȏȐȘȖȊȈȕȐȧ ȥȚȖȋȖ ȏȈȉȖȓȍȊȈȕȐȧ 
ȧȊȓȧȍȚșȧ ȕȍȌȖșȚȈȚȖȟȕȈȧ ȐȏțȟȍȕȕȖșȚȤ ȍȋȖ ȗȈȚȖȋȍȕȍȏȈ. 
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ǲȓȐȕȐȟȍșȒȖȍ ȏȕȈȟȍȕȐȍ ȐșșȓȍȌȖȊȈȕȐȧ șȖȌȍȘȎȈȕȐȧ ȍșȚȍșȚȊȍȕȕȣȝ ȈțȚȖȈȕȚȐȚȍȓ Ȋ șȣȊȖȘȖȚȒȍ ȒȘȖȊȐ ȗȘȐ ȗȘȍȥȒȓȈȔȗșȐȐ

Ǫ ȗȖșȓȍȌȕȐȍ ȋȖȌȣ ȗȖȓțȟȐȓȐ ȘȈșȗȘȖșȚȘȈȕȍȕȐȍ ȗȘȍȌ-
șȚȈȊȓȍȕȐȧ Ȗȉ ȐȔȔțȕȖȖȉțșȓȖȊȓȍȕȕȖȔ ȗȈȚȖȋȍȕȍȏȍ ȗȘȍ-
ȥȒȓȈȔȗșȐȐ [4]. 
Ǫ 1980–90-ȝ ȋȋ. ȉȣȓȐ ȗȖȓțȟȍȕȣ ȥȒșȗȍȘȐȔȍȕȚȈȓȤ-

ȕȣȍ ȗȖȌȚȊȍȘȎȌȍȕȐȧ ȗȘȐșțȚșȚȊȐȧ Ȋ ȒȘȖȊȖȚȖȒȍ ȏȌȖȘȖ-
Ȋȣȝ ȓȐȞ ȘȈȏȓȐȟȕȣȝ ȗȖ ȈȕȚȐȋȍȕȕȖȑ ȕȈȗȘȈȊȓȍȕȕȖșȚȐ 
ȍșȚȍșȚȊȍȕȕȣȝ (ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ) ȈțȚȖȈȕȚȐȚȍȓ (ǨǨǺ) 
Ȓ ȘȍȞȍȗȚȖȘȈȔ, ȉȍȓȒȈȔ ȞȐȚȖșȒȍȓȍȚȈ, ȔȕȖȋȐȔ ȜȍȘȔȍȕ-
ȚȈȔ, Ǭǵǲ, ȒȖȔȗȖȕȍȕȚȈȔ ȔȍȎȒȓȍȚȖȟȕȖȋȖ ȔȈȚȘȐȒșȈ, 
ȋȐșȚȖȕȈȔ, ȔȈȘȒȍȘȈȔ ȋȓȈȊȕȖȋȖ ȒȖȔȗȓȍȒșȈ ȋȐșȚȖșȖȊȔȍ-
șȚȐȔȖșȚȐ Ȑ ȌȘțȋȐȔ ȥȕȌȖȋȍȕȕȣȔ șȖȍȌȐȕȍȕȐȧȔ [5, 6]. 
Ǫ ȖȚȓȐȟȐȍ ȖȚ ȞȐȚȖȒȐȕȖȊ ȍșȚȍșȚȊȍȕȕȣȍ ȈțȚȖȈȕȚȐȚȍȓȈ 
ȧȊȓȧȦȚșȧ șȚȈȉȐȓȤȕȣȔȐ ȔȖȓȍȒțȓȈȔȐ Ȑ șȖȌȍȘȎȈȚșȧ Ȋ 
ȒȘȖȊȐ Ȋ ȖȚȕȖșȐȚȍȓȤȕȖ ȊȣșȖȒȐȝ ȒȖȕȞȍȕȚȘȈȞȐȧȝ. ǪȈȎ-
ȕȖ, ȟȚȖ șȣȊȖȘȖȚȖȟȕȖȍ șȖȌȍȘȎȈȕȐȍ ǨǨǺ ȖȌȕȖȑ Ȑ ȚȖȑ 
Ȏȍ ȈȕȚȐȋȍȕȕȖȑ șȗȍȞȐȜȐȟȕȖșȚȐ ȗȘȐȔȍȘȕȖ ȖȌȐȕȈȒȖȊȖ 
ț ȏȌȖȘȖȊȣȝ ȓȐȞ, ȕȖ ȔȍȕȧȍȚșȧ ȗȘȐ ȘȈȏȊȐȚȐȐ ȔȕȖȎȍ-
șȚȊȈ șȍȘȤȍȏȕȣȝ ȉȖȓȍȏȕȍȑ, ȟȚȖ ȔȖȎȕȖ ȐșȗȖȓȤȏȖȊȈȚȤ Ȋ 
ȌȐȈȋȕȖșȚȐȟȍșȒȐȝ Ȑ ȗȘȖȋȕȖșȚȐȟȍșȒȐȝ Ȟȍȓȧȝ. ǷȘȐ ȥȚȖȔ 
ȓȈȉȖȘȈȚȖȘȕȣȔ șȊȐȌȍȚȍȓȤșȚȊȖȔ ȕȈȓȐȟȐȧ ȗȈȚȖȓȖȋȐȐ 
șȓțȎȐȚ ȒȈȒ ȗȈȚȖȓȖȋȐȟȍșȒȐ ȊȣșȖȒȐȑ, ȚȈȒ Ȑ ȕȐȏȒȐȑ 
țȘȖȊȍȕȤ ȈțȚȖȈȕȚȐȚȍȓ Ȋ șȣȊȖȘȖȚȒȍ ȒȘȖȊȐ [6–8]. ǴȖȎȕȖ 
ȗȖȓȈȋȈȚȤ, ȟȚȖ ȈȕȈȓȐȏ ȐȏȔȍȕȍȕȐȧ țȘȖȊȕȍȑ ǨǨǺ Ȓ Ȉȕ-
ȚȐȋȍȕȈȔ ȒȓȍȚȖȒ, ȚȒȈȕȍȑ Ȑ ȖȘȋȈȕȖȊ, ȗȘȍȌșȚȈȊȓȧȦȡȐȝ 
ȘȈȏȓȐȟȕȣȍ ȏȊȍȕȤȧ ȗȈȚȖȋȍȕȍȏȈ ȗȘȍȥȒȓȈȔȗșȐȐ (ȚȘȖȔ-
ȉȖȞȐȚȈȘȕȣȍ, șȖșțȌȐșȚȣȍ, ȗȖȟȍȟȕȣȍ), ȗȖȏȊȖȓȐȚ ȗȖȓț-
ȟȈȚȤ ȒȓȐȕȐȟȍșȒȐ ȊȈȎȕțȦ ȐȕȜȖȘȔȈȞȐȦ.
ǨȕȚȐȚȍȓȈ (ǨǺ) Ȓ Ǭǵǲ — ȥȚȖ ȍșȚȍșȚȊȍȕȕȣȍ ȈȕȚȐȚȍ-

ȓȈ, Ȑ Ȑȝ ȐȏȔȍȕȍȕȐȍ șȓțȎȐȚ țȕȐȊȍȘșȈȓȤȕȣȔ ȗȘȐȏȕȈȒȖȔ 
ȗȍȘȍȔȍȕ Ȋ ȈȒȚȐȊȕȖșȚȐ ȐȔȔțȕȕȖȑ șȐșȚȍȔȣ [6, 9]. ǶȕȐ 
țȟȈșȚȊțȦȚ Ȋ ȒȓȐȘȍȕșȍ ȖȘȋȈȕȐȏȔȈ ȖȚ ȗȘȖȌțȒȚȖȊ ȍșȚȍ-
șȚȊȍȕȕȖȋȖ ȖȚȔȐȘȈȕȐȧ ȒȓȍȚȖȒ Ȋ ȝȖȌȍ ȈȗȖȗȚȖȏȈ, ȕȖȘ-
ȔȈȓȤȕȣȍ țȘȖȊȕȐ Ȑȝ șȣȊȖȘȖȚȖȟȕȖȋȖ șȖȌȍȘȎȈȕȐȧ ȗȖȌ-
ȌȍȘȎȐȊȈȦȚșȧ Ȋ țȏȒȐȝ ȌȐȈȗȈȏȖȕȈȝ. ǷȘȖȌțȒȞȐȧ ȚȈȒȐȝ 
ǨǺ ȏȕȈȟȐȚȍȓȤȕȖ ȊȖȏȘȈșȚȈȍȚ ȗȘȐ ȈȒȚȐȊȈȞȐȐ ȗȘȖȞȍșșȖȊ 
ȈȗȖȗȚȖȏȈ, ȗȘȐ ȓȦȉȣȝ ȐȕȜȍȒȞȐȖȕȕȖ-ȊȖșȗȈȓȐȚȍȓȤȕȣȝ 
ȗȘȖȞȍșșȈȝ Ȑ șțȡȍșȚȊȍȕȕȖ șȕȐȎȈȍȚșȧ ȗȘȐ ȗȖȓȐȒȓȖ-
ȕȈȓȤȕȖȑ ȐȔȔțȕȖșțȗȘȍșșȐȐ. ǰȏȔȍȕȍȕȐȧ Ȋ șȣȊȖȘȖȚȖȟ-
ȕȖȔ șȖȌȍȘȎȈȕȐȐ ǨǺ Ȓ ȈȕȚȐȋȍȕȈȔ ȔȍȔȉȘȈȕ ȚȘȖȔȉȖȞȐȚȖȊ 
(Trm-0,01, Trm-0,15) șȗȖșȖȉșȚȊțȦȚ ȊȣȧȊȓȍȕȐȦ ȈțȚȖ-
ȐȔȔțȕȕȣȝ ȚȘȖȔȉȖȞȐȚȖȗȈȚȐȑ (ȝȘȖȕȐȟȍșȒȈȧ ȐȔȔțȕȕȈȧ 
ȚȘȖȔȉȖȞȐȚȖȗȍȕȐȟȍșȒȈȧ ȗțȘȗțȘȈ, șȐșȚȍȔȕȈȧ ȒȘȈșȕȈȧ 
ȊȖȓȟȈȕȒȈ) [6, 10]. 

 ǷȖ ȐȏȔȍȕȍȕȐȦ șȣȊȖȘȖȚȖȟȕȖȋȖ șȖȌȍȘȎȈȕȐȧ ǨǨǺ 
Ȓ ȘȧȌț ȘȈșȚȊȖȘȐȔȣȝ Ȑ ȔȍȔȉȘȈȕȕȣȝ ȈȕȚȐȋȍȕȖȊ ȗȖȟȍȒ 
(KiM-05-300, KiS-07-120) ȔȖȎȕȖ șțȌȐȚȤ Ȗ ȕȈȓȐȟȐȐ 
(ȓȐȉȖ ȕȈȟȈȓȍ) ȗȖȟȍȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ Ȑ ȗȘȖȊȖȌȐȚȤ 
ȔȖȕȐȚȖȘȐȕȋ Ȑȝ ȌȐȕȈȔȐȒȐ. ǰȏȔȍȕȍȕȐȧ Ȋ șȖȌȍȘȎȈȕȐȐ 
ǨǺ Ȓ ȞȐȚȖȗȓȈȏȔȈȚȐȟȍșȒȖȔț ȈȕȚȐȋȍȕț KiS-07-120 șȊȐ-
ȌȍȚȍȓȤșȚȊțȦȚ Ȗ ȜțȕȒȞȐȖȕȈȓȤȕȣȝ ȐȏȔȍȕȍȕȐȧȝ Ȋ ȚȒȈȕȐ 
ȗȖȟȍȒ. ǵȈȗȘȖȚȐȊ, șȚȖȑȒȐȍ ȐȏȔȍȕȍȕȐȧ Ȋ șȖȌȍȘȎȈȕȐȐ 
ǨǺ Ȓ ȔȍȔȉȘȈȕȕȣȔ ȉȍȓȒȈȔ KiM-05-300 Ȑ KiM-05-40 ȔȖ-
ȋțȚ șȓțȎȐȚȤ ȐȕȌȐȒȈȚȖȘȖȔ ȌȍșȚȘțȒȚȐȊȕȣȝ ȗȘȖȞȍșșȖȊ Ȋ 
ȗȖȟȒȈȝ, ȚȈȒȐȝ ȒȈȒ ȗȐȍȓȖȕȍȜȘȐȚ, șȐȕȌȘȖȔ ǫțȌȗȈșȟȍȘȈ, 
ȈțȚȖȐȔȔțȕȕȣȑ ȋȓȖȔȍȘțȓȖȕȍȜȘȐȚ [6, 11]. 
Ƕ ȌȍșȚȘțȒȚȐȊȕȣȝ ȗȘȖȞȍșșȈȝ Ȋ ȗȍȟȍȕȐ ȔȖȎȕȖ șț-

ȌȐȚȤ ȗȖ ȈȕȖȔȈȓȤȕȖȔț țȘȖȊȕȦ ǨǺ Ȓ ȔȍȔȉȘȈȕȕȣȔ ȉȍȓ-
ȒȈȔ ȔȐȚȖȝȖȕȌȘȐȑ ǵǴǴǸ (ȗȘȐ ȗȍȘȊȐȟȕȖȔ ȉȐȓȐȈȘȕȖȔ 
ȞȐȘȘȖȏȍ ȗȘȐșțȚșȚȊțȦȚ Ȋ ȊȣșȖȒȖȔ ȚȐȚȘȍ) [11]. 

ǹȖȖȚȊȍȚșȚȊțȦȡȐȍ ȚȍșȚȣ ȌȈȊȕȖ ȐșȗȖȓȤȏțȦȚ Ȋ ȘȈȏ-
ȓȐȟȕȣȝ ȖȉȓȈșȚȧȝ ȔȍȌȐȞȐȕȣ, Ȋ ȟȈșȚȕȖșȚȐ, Ȋ ȌȐȈȋȕȖ-
șȚȐȒȍ ȏȈȉȖȓȍȊȈȕȐȑ ȡȐȚȖȊȐȌȕȖȑ Ȏȍȓȍȏȣ Ȑ șȈȝȈȘȕȖȋȖ 
ȌȐȈȉȍȚȈ 1 ȚȐȗȈ [12], Ȉ ȚȈȒȎȍ Ȍȓȧ ȌȐȈȋȕȖșȚȐȒȐ Ȑ ȗȘȖ-
ȋȕȖȏȈ șȖȔȈȚȐȟȍșȒȐȝ, ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ ȈțȚȖȐȔȔțȕȕȣȝ 
ȉȖȓȍȏȕȍȑ [8, 10]. ǩȖȓȤȠȖȍ ȒȖȓȐȟȍșȚȊȖ ȐșșȓȍȌȖȊȈȕȐȑ 
ȗȖșȊȧȡȍȕȖ ȘȖȓȐ ȈȕȚȐȜȖșȜȖȓȐȗȐȌȕȣȝ ǨǺ ȗȘȐ ȏȈȉȖȓȍ-
ȊȈȕȐȧȝ ȟȍȓȖȊȍȒȈ. ȅȚȐ ǨǺ șȓțȎȈȚ șȍȘȖȓȖȋȐȟȍșȒȐȔ ȔȈȘ-
ȒȍȘȖȔ șȐȔȗȚȖȔȖȒȖȔȗȓȍȒșȈ, ȊȒȓȦȟȈȦȡȍȋȖ ȊȍȕȖȏȕȣȍ 
Ȑ/ȐȓȐ ȈȘȚȍȘȐȈȓȤȕȣȍ ȚȘȖȔȉȖȏȣ, ȘȈȏȓȐȟȕȣȍ ȜȖȘȔȣ 
ȈȒțȠȍȘșȒȖȑ ȗȈȚȖȓȖȋȐȐ (Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȗȘȐȊȣȟȕȖȍ 
ȕȍȊȣȕȈȠȐȊȈȕȐȍ ȉȍȘȍȔȍȕȕȖșȚȐ), ȚȘȖȔȉȖȞȐȚȖȗȍȕȐȦ, Ȉ 
ȚȈȒȎȍ ȌȘțȋȐȍ ȘȈȏȕȖȖȉȘȈȏȕȣȍ ȕȍȊȘȖȓȖȋȐȟȍșȒȐȍ, ȒȖȎ-
ȕȣȍ, șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȣȍ, ȋȍȔȈȚȖȓȖȋȐȟȍșȒȐȍ ȕȈȘț-
ȠȍȕȐȧ [13]. ǩȖȓȍȍ 20 ȓȍȚ ȐșșȓȍȌȖȊȈȕȐȧ șȣȊȖȘȖȚȖȟ-
ȕȖȋȖ șȖȌȍȘȎȈȕȐȧ ȔȕȖȋȐȝ ǨǨǺ ȐșȗȖȓȤȏțȦȚ Ȑ Ȋ ȈȒțȠȍȘ-
șȚȊȍ Ȍȓȧ ȗȘȖȋȕȖȏȈ ȘȈȏȊȐȚȐȧ ȉȍȘȍȔȍȕȕȖșȚȐ [14–16].
Ǫ ȗȖșȓȍȌȕȍȍ ȊȘȍȔȧ ȗȖȧȊȐȓȐșȤ ȘȈȉȖȚȣ, ȕȈȗȘȈȊȓȍȕȕȣȍ 
ȕȈ ȐȏțȟȍȕȐȍ ȗȘȖȋȕȖșȚȐȟȍșȒȖȑ ȞȍȕȕȖșȚȐ ȐȏȔȍȕȍȕȐȑ 
șȖȌȍȘȎȈȕȐȧ ȘȧȌȈ ǨǨǺ ȗȘȐ ȉȍȘȍȔȍȕȕȖșȚȐ, ȖșȓȖȎȕȍȕ-
ȕȖȑ ȗȘȍȥȒȓȈȔȗșȐȍȑ [14]. ǺȍȔ ȕȍ Ȕȍȕȍȍ ȗȖȒȈ ȥȚȖȚ ȊȖ-
ȗȘȖș ȕȍȌȖșȚȈȚȖȟȕȖ Ȑȏțȟȍȕ Ȑ ȚȘȍȉțȍȚ ȌȖȗȖȓȕȐȚȍȓȤȕȣȝ 
ȐșșȓȍȌȖȊȈȕȐȑ.
ǾȍȓȤȦ ȘȈȉȖȚȣ ȉȣȓȖ ȖȗȘȍȌȍȓȍȕȐȍ ȒȓȐȕȐȟȍșȒȖȑ 

ȏȕȈȟȐȔȖșȚȐ ȐșșȓȍȌȖȊȈȕȐȧ ȘȧȌȈ ȍșȚȍșȚȊȍȕȕȣȝ ȈțȚȖȈȕ-
ȚȐȚȍȓ Ȍȓȧ ȌȖșȚȖȊȍȘȕȖȑ șȊȖȍȊȘȍȔȍȕȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ 
ȗȘȍȥȒȓȈȔȗșȐȐ, Ȉ ȚȈȒȎȍ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖ-
șȚȐȒȐ ȗȘȍȥȒȓȈȔȗșȐȐ Ȑ ȝȘȖȕȐȟȍșȒȖȑ ȈȘȚȍȘȐȈȓȤȕȖȑ ȋȐ-
ȗȍȘȚȍȕȏȐȐ.

ǷȈȞȐȍȕȚȣ Ȑ ȔȍȚȖȌȣ 

ǩȣȓȐ ȖȉșȓȍȌȖȊȈȕȣ 76 ȉȍȘȍȔȍȕȕȣȝ. ǰȏ ȕȐȝ ȖșȕȖȊ-
ȕțȦ ȋȘțȗȗț șȖșȚȈȊȐȓȐ 54 ȗȈȞȐȍȕȚȒȐ: 18 ȉȍȘȍȔȍȕ-
ȕȣȝ ș ȗȘȍȥȒȓȈȔȗșȐȍȑ (1-ȧ ȗȖȌȋȘțȗȗȈ) Ȑ 36 ȎȍȕȡȐȕ 
ș ȝȘȖȕȐȟȍșȒȖȑ ȈȘȚȍȘȐȈȓȤȕȖȑ ȋȐȗȍȘȚȍȕȏȐȍȑ (2-ȧ ȗȖȌ-
ȋȘțȗȗȈ). Ǫ ȗȘȖȞȍșșȍ ȕȈȉȓȦȌȍȕȐȧ 2-Ȧ ȗȖȌȋȘțȗȗț ȘȈȏ-
ȌȍȓȐȓȐ ȕȈ ȌȊȍ: 2Ǩ (26 ȗȈȞȐȍȕȚȖȒ) — Ȋ ȚȍȟȍȕȐȍ ȉȍȘȍ-
ȔȍȕȕȖșȚȐ ȗȘȍȥȒȓȈȔȗșȐȐ ȕȍ ȖȚȔȍȟȍȕȖ, 2ǩ (10 ȗȈȞȐȍȕ-
ȚȖȒ) — ȖșȓȖȎȕȍȕȐȍ ȉȍȘȍȔȍȕȕȖșȚȐ ȗȘȍȥȒȓȈȔȗșȐȍȑ ȕȈ 
ȘȈȏȕȣȝ șȘȖȒȈȝ ȋȍșȚȈȞȐȐ. ǰȚȖȋȖ, ȏȈ ȊȘȍȔȧ ȕȈȉȓȦȌȍȕȐȧ 
ȖșȓȖȎȕȍȕȐȍ ȉȍȘȍȔȍȕȕȖșȚȐ ȗȘȍȥȒȓȈȔȗșȐȍȑ ȉȣȓȖ ț 28 
ȗȈȞȐȍȕȚȖȒ. ǫȘțȗȗț ȒȖȕȚȘȖȓȧ șȖșȚȈȊȐȓȐ 22 ȏȌȖȘȖȊȣȍ 
ȉȍȘȍȔȍȕȕȣȍ. ǪȖ Ȋșȍȝ ȋȘțȗȗȈȝ ȐșșȓȍȌȖȊȈȕȐȍ ȗȘȖȊȖȌȐ-
ȓȐ ȕȈ șȘȖȒȍ 22–40 ȕȍȌ.
ǯȕȈȟȐȔȣȝ ȘȈȏȓȐȟȐȑ Ȋ ȌȈȕȕȣȝ șȖȔȈȚȐȟȍșȒȖȋȖ ȈȕȈȔ-

ȕȍȏȈ Ȋ 1-ȑ Ȑ 2-ȑ ȗȖȌȋȘțȗȗȈȝ ȕȍ ȊȣȧȊȓȍȕȖ. Ǫ ȋȐȕȍȒȖ-
ȓȖȋȐȟȍșȒȖȔ ȈȕȈȔȕȍȏȍ ȝȘȖȕȐȟȍșȒȐȍ ȊȖșȗȈȓȐȚȍȓȤȕȣȍ 
ȋȐȕȍȒȖȓȖȋȐȟȍșȒȐȍ ȏȈȉȖȓȍȊȈȕȐȧ ș ȉȖȓȤȠȍȑ ȟȈșȚȖȚȖȑ 
ȖȚȔȍȟȍȕȣ ț ȗȈȞȐȍȕȚȖȒ, ȉȍȘȍȔȍȕȕȖșȚȤ ȒȖȚȖȘȣȝ ȉȣȓȈ 
ȖșȓȖȎȕȍȕȈ ȗȘȍȥȒȓȈȔȗșȐȍȑ. ǩȖȓȤȠȐȕșȚȊȖ ȖȉșȓȍȌȖ-
ȊȈȕȕȣȝ ȉȣȓȐ ȗȍȘȊȖȉȍȘȍȔȍȕȕȣȔȐ ȗȍȘȊȖȘȖȌȧȡȐȔȐ. 
ǹȘȍȌȐ ȗȖȊȚȖȘȕȖȘȖȌȧȡȐȝ ȗȘȍȌȣȌțȡȈȧ ȉȍȘȍȔȍȕȕȖșȚȤ 
ȉȣȓȈ ȖșȓȖȎȕȍȕȈ ȗȘȍȥȒȓȈȔȗșȐȍȑ ț 12 ȗȈȞȐȍȕȚȖȒ.
ǻ Ȋșȍȝ ȗȖȊȚȖȘȕȖȘȖȌȧȡȐȝ ȗȘȍȌȣȌțȡȈȧ ȉȍȘȍȔȍȕȕȖșȚȤ 
ȏȈȒȖȕȟȐȓȈșȤ ȘȖȎȌȍȕȐȍȔ ȎȐȊȣȝ ȌȍȚȍȑ.
ǰȏ ȖșȓȖȎȕȍȕȐȑ ȌȈȕȕȖȑ ȉȍȘȍȔȍȕȕȖșȚȐ Ȋ 1-ȑ Ȑ 2-ȑ 

ȗȖȌȋȘțȗȗȈȝ ȔȖȎȕȖ ȖȚȔȍȚȐȚȤ țȋȘȖȏț ȗȘȍȘȣȊȈȕȐȧ ȉȍȘȍ-
ȔȍȕȕȖșȚȐ, ȈȕȍȔȐȦ, ȝȘȖȕȐȟȍșȒțȦ ȗȓȈȞȍȕȚȈȘȕțȦ ȕȍȌȖ-
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ǺȈȉȓȐȞȈ 1. ǺȍȟȍȕȐȍ Ȑ ȐșȝȖȌȣ ȉȍȘȍȔȍȕȕȖșȚȐ ț ȗȈȞȐȍȕȚȖȒ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ

ǶșȓȖȎȕȍȕȐȧ ȉȍȘȍȔȍȕȕȖșȚȐ Ȑ ȐșȝȖȌȣ

ǷȖȌȋȘțȗȗȣ
1

(n = 18)
2Ǩ

(n = 26)
2ǩ

(n = 10)
Ȉȉș. % Ȉȉș. % Ȉȉș. %

ǻȋȘȖȏȈ ȗȘȍȘȣȊȈȕȐȧ 5 27,8 8 30,8 1 10
ǨȕȍȔȐȧ 6 33,3 3 11,5 3 30
ǷȓȈȞȍȕȚȈȘȕȈȧ ȕȍȌȖșȚȈȚȖȟȕȖșȚȤ, șȐȕȌȘȖȔ ȏȈȌȍȘȎȒȐ ȘȖșȚȈ ȗȓȖȌȈ 8 44,4 1  3,8 5 50
ǸȈȕȕȐȑ ȚȖȒșȐȒȖȏ – – 2  7,7 – –
ǷȘȍȥȒȓȈȔȗșȐȧ 18 100 – – 10 100
ǹȊȖȍȊȘȍȔȍȕȕȣȍ ȘȖȌȣ 14 77,8 23 88,5 5 50
ǷȘȍȎȌȍȊȘȍȔȍȕȕȣȍ ȘȖȌȣ 4  22,2 3  11,5 5 50
ǶȗȍȘȈȚȐȊȕȣȍ ȘȖȌȣ 8  44,4 3  11,5 5 50

ǺȈȉȓȐȞȈ 2. ǷȖȒȈȏȈȚȍȓȐ ȒȖȈȋțȓȖȋȘȈȔȔȣ ț ȗȈȞȐȍȕȚȖȒ ȐșșȓȍȌțȍȔȣȝ ȋȘțȗȗ

ǷȖȒȈȏȈȚȍȓȐ
ǶșȕȖȊȕȈȧ ȋȘțȗȗȈ, Ȉȉș. (%) ǲȖȕȚȘȖȓȤȕȈȧ ȋȘțȗȗȈ,

Ȉȉș. (%)1-ȧ ȗȖȌȋȘțȗȗȈ 2ǩ ȗȖȌȋȘțȗȗȈ 2Ǩ ȗȖȌȋȘțȗȗȈ

ǼȐȉȘȐȕȖȋȍȕ: 
4,0–5,5 ȋ/ȓ 8 (44,4) 2 (20) 7 (26,9) 22 (100)
>5,5 ȋ/ȓ 10 (55,6) 8 (80) 19 (73,1) –

ǸȍȚȘȈȒȞȐȧ șȋțșȚȒȈ:
2,0–2,4 ș 10 (55,6) 6 (60) – –
2,5–3,0 ș 8 (44,4) 4 (40) 26 (100) 22 (100)

ǸȈșȚȊȖȘȐȔȣȍ ȜȐȉȘȐȕ-ȔȖȕȖȔȍȘȕȣȍ
ȒȖȔȗȓȍȒșȣ:
ȖȚșțȚșȚȊțȦȚ 10 (55,6) 5 (50) 23 (88,5) 22 (100)
ȊȣȧȊȓȍȕȣ 8 (44,4) 5 (50) 3 (11,5) –

șȚȈȚȖȟȕȖșȚȤ Ȋ șȖȟȍȚȈȕȐȐ ș șȐȕȌȘȖȔȖȔ ȏȈȌȍȘȎȒȐ ȘȖșȚȈ 
ȗȓȖȌȈ, ȘȈȕȕȐȑ ȚȖȒșȐȒȖȏ. ǬȈȕȕȣȍ Ȗ ȚȍȟȍȕȐȐ Ȑ ȐșȝȖȌȍ 
ȉȍȘȍȔȍȕȕȖșȚȐ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȚȈȉȓ. 1.
ǷȘȖȞȍȕȚȕȖȍ șȖȖȚȕȖȠȍȕȐȍ ȖȗȍȘȈȚȐȊȕȣȝ Ȑ ȍșȚȍ-

șȚȊȍȕȕȣȝ ȘȖȌȖȊ ț ȗȈȞȐȍȕȚȖȒ ș ȗȘȍȥȒȓȈȔȗșȐȍȑ ȏȕȈȟȐ-
ȚȍȓȤȕȖ ȊȣȠȍ, ȟȍȔ Ȋ ȗȖȌȋȘțȗȗȍ ș ȝȘȖȕȐȟȍșȒȖȑ ȈȘȚȍȘȐ-
ȈȓȤȕȖȑ ȋȐȗȍȘȚȍȕȏȐȍȑ Ȑ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ. ǺȈȒȎȍ 
ȖȉȘȈȡȈȍȚ ȕȈ șȍȉȧ ȊȕȐȔȈȕȐȍ, ȟȚȖ ț ȗȈȞȐȍȕȚȖȒ ș ȗȘȍȥ-
ȒȓȈȔȗșȐȍȑ (ȗȖȌȋȘțȗȗȣ 1 Ȑ 2ǩ) ȟȈȡȍ ȖȚȔȍȟȍȕȣ ȈȕȍȔȐȧ 
Ȑ ȗȓȈȞȍȕȚȈȘȕȈȧ ȕȍȌȖșȚȈȚȖȟȕȖșȚȤ, ȉȍȘȍȔȍȕȕȖșȚȤ ȟȈȡȍ 
ȏȈȒȈȕȟȐȊȈȍȚșȧ ȗȘȍȎȌȍȊȘȍȔȍȕȕȣȔȐ ȘȖȌȈȔȐ.
ǽȈȘȈȒȚȍȘȕȖ, ȟȚȖ Ȋ ȖȚȓȐȟȐȍ ȖȚ ȉȍȘȍȔȍȕȕȣȝ ȗȖȌ-

ȋȘțȗȗȣ 2Ǩ Ȑ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ț ȗȈȞȐȍȕȚȖȒ Ȋ ȗȖȌ-
ȋȘțȗȗȈȝ 1 Ȑ 2ǩ ȉȣȓȐ ȊȣȧȊȓȍȕȣ ȘȍȖȓȖȋȐȟȍșȒȐȍ ȕȈȘț-
ȠȍȕȐȧ — țȊȍȓȐȟȍȕȐȍ șȖȌȍȘȎȈȕȐȧ ȘȈșȚȊȖȘȐȔȣȝ ȜȐ-
ȉȘȐȕ-ȔȖȕȖȔȍȘȕȣȝ ȒȖȔȗȓȍȒșȖȊ, țȒȖȘȖȟȍȕȐȍ ȊȘȍȔȍȕȐ 
ȘȍȚȘȈȒȞȐȐ șȋțșȚȒȈ (ȚȈȉȓ. 2). 
ǷȘȖȚȍȐȕțȘȐȦ ȕȈȉȓȦȌȈȓȐ ȚȖȓȤȒȖ ț ȗȈȞȐȍȕȚȖȒ ș ȗȘȍ-

ȥȒȓȈȔȗșȐȍȑ. ǷȘȐ ȥȚȖȔ ȗȘȖȚȍȐȕțȘȐȧ ȌȖ 1,5 ȋ/ȓ ȖȚȔȍȟȍȕȈ 
ț 72,2% ȉȖȓȤȕȣȝ Ȋ ȗȖȌȋȘțȗȗȍ 1 Ȑ ț 70% — Ȋ ȗȖȌȋȘțȗ-
ȗȍ 2ǩ, Ȉ ȊȣȘȈȎȍȕȕȈȧ ȗȘȖȚȍȐȕțȘȐȧ (ȉȖȓȍȍ 1,5 ȋ/ȓ) —
ț 27,8 Ȑ 30% Ȋ ȗȖȌȋȘțȗȗȈȝ 1 Ȑ 2ǩ șȖȖȚȊȍȚșȚȊȍȕȕȖ.
ǽȈȘȈȒȚȍȘȕȖ, ȟȚȖ ț Ȋșȍȝ ȉȍȘȍȔȍȕȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ 

ȋȘțȗȗȣ ȘȍȏțȓȤȚȈȚȣ ȓȈȉȖȘȈȚȖȘȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȒȘȖ-
ȊȐ Ȑ ȔȖȟȐ ȉȣȓȐ Ȋ ȗȘȍȌȍȓȈȝ ȕȖȘȔȣ.
ǻ Ȋșȍȝ ȎȍȕȡȐȕ ȉȍȘȍȔȍȕȕȖșȚȤ ȏȈȒȖȕȟȐȓȈșȤ ȘȖȎȌȍ-

ȕȐȍȔ ȎȐȊȣȝ ȌȍȚȍȑ Ȋ șȘȖȒȍ ȋȍșȚȈȞȐȐ ȖȚ 35 ȌȖ 41 ȕȍȌ. 
ǶȞȍȕȒȈ ȗȖ ȠȒȈȓȍ ǨȗȋȈȘ șȖșȚȈȊȐȓȈ ȖȚ 5 ȌȖ 9 ȉȈȓȓȖȊ. 
ǿȍȘȍȏ ȍșȚȍșȚȊȍȕȕȣȍ ȘȖȌȖȊȣȍ ȗțȚȐ ȉȣȓȐ ȘȖȌȖȘȈȏȘȍ-

Ƞȍȕȣ 10 ȉȍȘȍȔȍȕȕȣȝ Ȑȏ ȗȖȌȋȘțȗȗȣ 1, 28 — Ȑȏ ȗȖȌ-
ȋȘțȗȗȣ 2 Ȑ 20 ȎȍȕȡȐȕ — Ȑȏ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ. 
ǷțȚȍȔ ȒȍșȈȘȍȊȈ șȍȟȍȕȐȧ ȏȈȊȍȘȠȍȕȣ ȉȍȘȍȔȍȕȕȖșȚȐ ț 
8 ȎȍȕȡȐȕ Ȑȏ ȗȖȌȋȘțȗȗȣ 1, ț 8 ȎȍȕȡȐȕ Ȑȏ ȗȖȌȋȘțȗȗȣ 2 
Ȑ ț 2 ȗȈȞȐȍȕȚȖȒ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ.  ǷȖȒȈȏȈȕȐȍȔ 
Ȓ ȗȘȖȊȍȌȍȕȐȦ ȒȍșȈȘȍȊȈ șȍȟȍȕȐȧ șȓțȎȐȓȐ ȕȈȘȈșȚȈȕȐȍ 
ȚȧȎȍșȚȐ ȗȘȍȥȒȓȈȔȗșȐȐ, ȗȘȍȎȌȍȊȘȍȔȍȕȕȈȧ ȖȚșȓȖȑȒȈ 
ȕȖȘȔȈȓȤȕȖ ȘȈșȗȖȓȖȎȍȕȕȖȑ ȗȓȈȞȍȕȚȣ, ȕȈȓȐȟȐȍ ȘțȉȞȈ 
ȕȈ ȔȈȚȒȍ, țȝțȌȠȍȕȐȍ șȖșȚȖȧȕȐȧ ȗȓȖȌȈ, ȚȈȏȖȊȖȍ ȗȘȍȌ-
ȓȍȎȈȕȐȍ, ȏȈȒȓȦȟȍȕȐȧ șȗȍȞȐȈȓȐșȚȖȊ. Ǫșȍ ȕȖȊȖȘȖȎ-
Ȍȍȕȕȣȍ ȉȣȓȐ ȊȣȗȐșȈȕȣ ȌȖȔȖȑ Ȋ țȌȖȊȓȍȚȊȖȘȐȚȍȓȤȕȖȔ 
șȖșȚȖȧȕȐȐ.
ǻ Ȋșȍȝ ȉȍȘȍȔȍȕȕȣȝ ș ȗȖȔȖȡȤȦ ȚȍșȚ-ȕȈȉȖȘȖȊ (ȅǳǰ-

ǺȍșȚȣ ȗȘȖȐȏȊȖȌșȚȊȈ ǴǰǾ «ǰȔȔțȕȒțȓțș», ǴȖșȒȊȈ) 
ȖȗȘȍȌȍȓȧȓȐ șȣȊȖȘȖȚȖȟȕȖȍ șȖȌȍȘȎȈȕȐȍ ǨǨǺ ȒȓȈșșȈ 
IgG Ȓ ȌȊțșȗȐȘȈȓȤȕȖȑ Ǭǵǲ (Ȍș-Ǭǵǲ), ȌȊțȔ ȈȕȚȐȋȍȕȈȔ 
ȔȍȔȉȘȈȕ ȚȘȖȔȉȖȞȐȚȖȊ (TrM-001-15, TrM-015-12), ȌȊțȔ 
ȈȕȚȐȋȍȕȈȔ ȗȖȟȍȒ (KiM-05-300, KiS-07-120) Ȑ ȈȕȚȐȋȍȕț 
ȔȐȚȖȝȖȕȌȘȐȑ ȗȍȟȍȕȐ (ǵǴǴǸ), ȐșȗȖȓȤȏțȧ ȐȔȔțȕȖȜȍȘ-
ȔȍȕȚȕȣȑ ȈȕȈȓȐȏ (ǰǼǨ) [6]. 
ǶȗȘȍȌȍȓȍȕȐȍ țȘȖȊȕȧ ȈțȚȖȈȕȚȐȚȍȓ Ȋ ȉȐȖȗȘȖȉȍ ȗȘȖ-

ȊȖȌȐȓȐ șȗȍȒȚȘȖȜȖȚȖȔȍȚȘȐȟȍșȒȐ Ȋ ȍȌȐȕȐȞȈȝ ȖȗȚȐȟȍ-
șȒȖȑ ȗȓȖȚȕȖșȚȐ Ȑ șȖȗȖșȚȈȊȓȧȓȐ Ȋ ȗȘȖȞȍȕȚȈȝ ș ȘȍȈȒ-
ȞȐȍȑ ȒȖȕȚȘȖȓȤȕȖȑ șȣȊȖȘȖȚȒȐ. ǸȍȈȒȞȐȧ ȒȖȕȚȘȖȓȤȕȖȑ 
șȣȊȖȘȖȚȒȐ (ǲǹ) — ȗȖȒȈȏȈȚȍȓȤ ȕȖȘȔȈȓȤȕȖȑ ȐȔȔțȕȖ-
ȘȍȈȒȚȐȊȕȖșȚȐ. ǸȍȈȒȞȐȧ ǲǹ (Ȋ ȍȌȐȕȐȞȈȝ ȖȗȚȐȟȍșȒȖȑ 
ȗȓȖȚȕȖșȚȐ) ȗȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ șȘȍȌȕȍȍ ȏȕȈȟȍȕȐȍ 
ȌȐȈȗȈȏȖȕȈ ȕȖȘȔȣ (Ǭǵ) — țȘȖȊȕȧ ȈțȚȖȈȕȚȐȚȍȓ, ȝȈȘȈȒ-
ȚȍȘȕȖȋȖ Ȍȓȧ ȏȌȖȘȖȊȖȋȖ ȟȍȓȖȊȍȒȈ. ǨȉșȖȓȦȚȕȣȍ ȒȖȓȐȟȍ-



25

ǲȓȐȕȐȟȍșȒȖȍ ȏȕȈȟȍȕȐȍ ȐșșȓȍȌȖȊȈȕȐȧ șȖȌȍȘȎȈȕȐȧ ȍșȚȍșȚȊȍȕȕȣȝ ȈțȚȖȈȕȚȐȚȍȓ Ȋ șȣȊȖȘȖȚȒȍ ȒȘȖȊȐ ȗȘȐ ȗȘȍȥȒȓȈȔȗșȐȐ

șȚȊȍȕȕȣȍ ȏȕȈȟȍȕȐȧ ǲǹ Ȋ ȍȌȐȕȐȞȈȝ ȖȗȚȐȟȍșȒȖȑ ȗȓȖȚ-
ȕȖșȚȐ ȔȖȋțȚ ȖȚȓȐȟȈȚȤșȧ Ȍȓȧ ȘȈȏȕȣȝ ȒȓȈșșȖȊ ȐșșȓȍȌțȍ-
Ȕȣȝ ȈțȚȖȈȕȚȐȚȍȓ. ǶȌȕȈȒȖ ȖȚȕȖșȐȚȍȓȤȕȣȍ ȗȘȖȞȍȕȚȕȣȍ 
șȖȖȚȕȖȠȍȕȐȧ șȖȌȍȘȎȈȕȐȧ ȈțȚȖȈȕȚȐȚȍȓ Ȋ ȐșșȓȍȌțȍȔȖȑ 
Ȑ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ șȣȊȖȘȖȚȒȈȝ Ȋ ȕȖȘȔȍ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ 
Ǭǵ 80–120% ȘȍȈȒȞȐȐ ǲǹ [6]. ǸȍȋȐșȚȘȈȞȐȦ ȘȍȏțȓȤȚȈ-
ȚȖȊ ȞȊȍȚȖȊȣȝ ȘȍȈȒȞȐȑ ǰǼǨ ȗȘȖȊȖȌȐȓȐ ș ȗȖȔȖȡȤȦ ȜȖ-
ȚȖȔȍȚȘȈ ȊȍȘȚȐȒȈȓȤȕȖȋȖ șȒȈȕȐȘȖȊȈȕȐȧ (ǰǼǨ-ȘȐȌȍȘȈ), 
ȐȕȚȍȕșȐȊȕȖșȚȤ ȘȍȈȒȞȐȐ ȉȣȓȈ ȗȘȧȔȖ ȗȘȖȗȖȘȞȐȖȕȈȓȤ-
ȕȈ ȒȖȓȐȟȍșȚȊț șȗȍȞȐȜȐȟȍșȒȐȝ ȈȕȚȐȚȍȓ Ȋ ȉȐȖȗȘȖȉȍ.
ǶȉȘȈȉȖȚȒț ȗȖȓțȟȍȕȕȣȝ ȌȈȕȕȣȝ ȗȘȖȊȖȌȐȓȐ ș ȗȖȔȖ-

ȡȤȦ ȒȘȐȚȍȘȐȧ ǹȚȤȦȌȍȕȚȈ–ǼȐȠȍȘȈ Ȍȓȧ ȕȍȉȖȓȤȠȖȋȖ ȟȐș-
ȓȈ ȕȈȉȓȦȌȍȕȐȑ. ǸȈșȟȍȚȣ ȊȣȗȖȓȕȧȓȐ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ 
ȗȈȒȍȚȈ ȗȘȖȋȘȈȔȔ «Microsoft Offi ce» Ȑ «Statistica v. 7.0».

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

Ǫ ȘȍȏțȓȤȚȈȚȍ ȗȘȖȊȍȌȍȕȕȖȋȖ ȐșșȓȍȌȖȊȈȕȐȧ ȊȣȧȊȓȍ-
ȕȖ, ȟȚȖ ț 71,6% ȖȉșȓȍȌȖȊȈȕȕȣȝ ȉȍȘȍȔȍȕȕȣȝ ȗȖȌȋȘțȗ-
ȗȣ 1 Ȑ ț 69,4% ȗȈȞȐȍȕȚȖȒ ȗȖȌȋȘțȗȗȣ 2ǩ ȖȚȔȍȟȍȕȖ 
șțȡȍșȚȊȍȕȕȖȍ șȕȐȎȍȕȐȍ șȣȊȖȘȖȚȖȟȕȖȋȖ șȖȌȍȘȎȈȕȐȧ 
Ȋșȍȝ ȖȗȘȍȌȍȓȧȍȔȣȝ ǨǨǺ, ȚȖȋȌȈ ȒȈȒ ț 73% ȉȍȘȍȔȍȕ-
ȕȣȝ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ Ȑ 55% ȗȈȞȐȍȕȚȖȒ ȋȘțȗȗȣ 2Ǩ 
șȖȌȍȘȎȈȕȐȍ ǨǨǺ ȉȣȓȖ Ȋ ȗȘȍȌȍȓȈȝ ȕȖȘȔȈȓȤȕȣȝ ȏȕȈȟȍ-
ȕȐȑ. ǸȍȏțȓȤȚȈȚȣ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȚȈȉȓ. 3.
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȖȚȔȍȟȍȕȈ ȌȖșȚȖȊȍȘȕȈȧ ȘȈȏȕȐȞȈ 

Ȋ ȒȖȓȐȟȍșȚȊȍȕȕȖȔ șȣȊȖȘȖȚȖȟȕȖȔ șȖȌȍȘȎȈȕȐȐ ǨǨǺ Ȋ 
ȗȖȌȋȘțȗȗȈȝ 1 Ȑ 2ǩ ȗȖ șȘȈȊȕȍȕȐȦ ș ȗȖȌȋȘțȗȗȖȑ 2Ǩ 
Ȑ ȒȖȕȚȘȖȓȍȔ. ǵȈȐȉȖȓȍȍ ȗȖȒȈȏȈȚȍȓȤȕȖ ȐșșȓȍȌȖȊȈȕȐȍ 
ǨǨǺ Ȓ Ȍș-Ǭǵǲ, Trm-0,01, Kis-07-120. 
ǪȖ Ȋșȍȝ șȓțȟȈȧȝ ș ȗȘȍȥȒȓȈȔȗșȐȍȑ ȗȘȖșȓȍȎȍȕȈ șȓȍ-

ȌțȦȡȈȧ ȏȈȒȖȕȖȔȍȘȕȖșȚȤ. ǹȣȊȖȘȖȚȖȟȕȖȍ șȖȌȍȘȎȈȕȐȍ 
ǨǨǺ șȖșȚȈȊȐȓȖ 55% Ȑ Ȕȍȕȍȍ ȘȍȈȒȞȐȐ ǲǹ ȗȖ ȔȍȕȤȠȍȑ 
ȔȍȘȍ Ȍȓȧ ȚȘȍȝ Ȑȏ ȐșșȓȍȌȖȊȈȕȕȣȝ ȊȐȌȖȊ ȈțȚȖȈȕȚȐȚȍȓ, 
ȖȌȐȕ Ȑȏ ȒȖȚȖȘȣȝ ȖȚȕȖșȐȓșȧ Ȓ ǨǨǺ ȗȖȟȍȟȕȖȑ ȚȒȈȕȐ, Ȉ 
ȌȘțȋȖȑ — Ȓ ȌȊțșȗȐȘȈȓȤȕȖȑ Ǭǵǲ. ǷȖșȓȍ  ȖȗȘȍȌȍȓȍȕȐȧ 
șȖȌȍȘȎȈȕȐȧ ȈțȚȖȈȕȚȐȚȍȓ ȒȓȈșșȈ IgG Ȓ ȌȊțșȗȐȘȈȓȤȕȖȑ 
Ǭǵǲ, ȈȕȚȐȋȍȕȈȔ ȔȍȔȉȘȈȕ ȚȘȖȔȉȖȞȐȚȖȊ (TrM-001-15, 
TrM-015-12), ȈȕȚȐȋȍȕȈȔ ȗȖȟȍȟȕȖȑ ȚȒȈȕȐ (KiM-05-300, 
KiS-07-120) Ȑ ȈȕȚȐȋȍȕț ȔȐȚȖȝȖȕȌȘȐȑ ȗȍȟȍȕȐ (ǵǴǴǸ) 
Ȍȓȧ ȒȈȎȌȖȋȖ ȊȐȌȈ ȐșșȓȍȌȖȊȈȕȕȣȝ ȈȕȚȐȚȍȓ Ȋ ȗȘȖȊȍ-
ȌȍȕȕȖȔ ȐșșȓȍȌȖȊȈȕȐȐ ȊȣȟȐșȓȧȓȐ ȗȖȒȈȏȈȚȍȓȤ ǲ ȗȖ 
ȜȖȘȔțȓȍ ǲ = N/NK, ȋȌȍ N — șȖȌȍȘȎȈȕȐȍ ȈțȚȖȈȕȚȐȚȍȓ 

Ȋ ȖȗȣȚȕȖȑ șȣȊȖȘȖȚȒȍ; NK — șȖȌȍȘȎȈȕȐȍ ȈțȚȖȈȕȚȐȚȍȓ 
Ȋ ȒȖȕȚȘȖȓȤȕȖȑ șȣȊȖȘȖȚȒȍ, șȖȖȚȊȍȚșȚȊțȦȡȍȍ ȕȖȘȔȈȓȤ-
ȕȖȑ ȐȔȔțȕȖȘȍȈȒȚȐȊȕȖșȚȐ. ǷȘȐ ȗȖȒȈȏȈȚȍȓȍ ǲ ȔȍȕȤȠȍȔ 
ȐȓȐ ȘȈȊȕȖȔ 0,55 ȗȖ ȔȍȕȤȠȍȑ ȔȍȘȍ Ȍȓȧ ȚȘȍȝ ȊȐȌȖȊ Ȉț-
ȚȖȈȕȚȐȚȍȓ, ȖȌȐȕ Ȑȏ ȒȖȚȖȘȣȝ ȖȚȕȖșȐȚșȧ Ȓ ȈȕȚȐȚȍȓȈȔ Ȓ 
ȗȖȟȍȟȕȖȑ ȚȒȈȕȐ, Ȉ ȌȘțȋȖȑ — Ȓ ȌȊțșȗȐȘȈȓȤȕȖȑ Ǭǵǲ, 
ȌȐȈȋȕȖșȚȐȘțȦȚ ȗȘȍȥȒȓȈȔȗșȐȦ ț ȉȍȘȍȔȍȕȕȖȑ. 
ǶȉȘȈȡȈȍȚ ȕȈ șȍȉȧ ȊȕȐȔȈȕȐȍ ȌȐșȉȈȓȈȕș Ȋ șȖȌȍȘ-

ȎȈȕȐȐ ǨǨǺ Ȋ ȗȖȌȋȘțȗȗȈȝ 2Ǩ Ȑ 2ǩ. Ǫ ȚȖ ȊȘȍȔȧ ȒȈȒ Ȍȓȧ 
1-ȑ ȗȖȌȋȘțȗȗȣ ȝȈȘȈȒȚȍȘȕȖ ȘȈȊȕȖȔȍȘȕȖȍ șȕȐȎȍȕȐȍ 
șȖȌȍȘȎȈȕȐȧ Ȋșȍȝ ȐșșȓȍȌțȍȔȣȝ ǨǨǺ, ȗȘȐ șȖȟȍȚȈȕȕȣȝ 
ȜȖȘȔȈȝ ȗȘȍȥȒȓȈȔȗșȐȐ Ȑ Ȋ ȗȖȌȋȘțȗȗȍ 2Ǩ ȖȚȔȍȟȍȕȈ 
ȚȍȕȌȍȕȞȐȧ Ȓ ȗȖȊȣȠȍȕȐȦ țȘȖȊȕȧ ȚȘȖȔȉȖȞȐȚȈȘȕȣȝ Ȉț-
ȚȖȈȕȚȐȚȍȓ (șȔ. ȚȈȉȓ. 3). ǯȈșȓțȎȐȊȈȍȚ ȊȕȐȔȈȕȐȧ Ȑ ȚȖȚ 
ȜȈȒȚ, ȟȚȖ ȊȣȘȈȎȍȕȕȖȍ șȕȐȎȍȕȐȍ ǨǨǺ Ȓ HMMP ȖȚȔȍ-
ȟȍȕȖ ȚȖȓȤȒȖ ț ȗȈȞȐȍȕȚȖȒ ș ȚȧȎȍȓȣȔȐ ȜȖȘȔȈȔȐ ȗȘȍ-
ȥȒȓȈȔȗșȐȐ. ǲȘȖȔȍ ȚȖȋȖ, ȗȘȐ șȘȈȊȕȍȕȐȐ ȗȖȌȋȘțȗȗ 2Ǩ Ȑ 
2ǩ ȊȣȧȊȓȍȕȖ șȕȐȎȍȕȐȍ ȔȈȘȒȍȘȖȊ ȗȖȟȍȟȕȖȑ ȗȈȚȖȓȖȋȐȐ 
(55% Ȑ Ȕȍȕȍȍ) ț Ȋșȍȝ ȗȈȞȐȍȕȚȖȒ ȗȖȌȋȘțȗȗȣ 2ǩ. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȕȈȐȉȖȓȍȍ ȝȈȘȈȒȚȍȘȕȖȑ ȖșȖȉȍȕȕȖ-

șȚȤȦ ȉȍȘȍȔȍȕȕȣȝ ș ȗȘȍȥȒȓȈȔȗșȐȍȑ ȧȊȓȧȍȚșȧ ȊȣȘȈ-
ȎȍȕȕȖȍ șȕȐȎȍȕȐȍ șȣȊȖȘȖȚȖȟȕȖȋȖ șȖȌȍȘȎȈȕȐȧ Ȋșȍȝ 
ȐșșȓȍȌȖȊȈȕȕȣȝ ǨǨǺ, ȚȖ ȍșȚȤ ȗȖȓȐȒȓȖȕȈȓȤȕȈȧ ȐȔȔțȕȖ-
șțȗȘȍșșȐȧ, ȗȘȐȟȍȔ ȖșȖȉȍȕȕȖ ȕȐȏȒȐȔ ȉȣȓȖ șȖȌȍȘȎȈ-
ȕȐȍ ǨǨǺ Ȓ Ǭǵǲ, ȉȍȓȒȈȔ Trm-0,01 Ȑ Kis-07-120. ǬȖ-
șȚȖȊȍȘȕȖȑ ȘȈȏȕȐȞȣ Ȋ ȗȖȓțȟȍȕȕȣȝ ȘȍȏțȓȤȚȈȚȈȝ ȗȘȐ 
șȘȈȊȕȍȕȐȐ ȗȖȌȋȘțȗȗȣ 2Ǩ ș ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȖȑ ȕȍ 
ȖȚȔȍȟȍȕȖ (șȔ. ȚȈȉȓ. 3). 
ǬȖșȚȖȊȍȘȕȣȔ ȓȈȉȖȘȈȚȖȘȕȣȔ ȗȘȐȏȕȈȒȖȔ ȗȘȐ ȌȐȈ-

ȋȕȖșȚȐȒȍ ȗȘȍȥȒȓȈȔȗșȐȐ ȔȖȎȕȖ șȟȐȚȈȚȤ șȕȐȎȍȕȐȍ șȣ-
ȊȖȘȖȚȖȟȕȖȋȖ șȖȌȍȘȎȈȕȐȧ ǨǨǺ ȌȖ 55% Ȑ Ȕȍȕȍȍ (ȒȖȥȜ-
ȜȐȞȐȍȕȚ ǲ ȘȈȊȍȕ 0,55 Ȑ Ȕȍȕȍȍ) ȗȖ ȔȍȕȤȠȍȑ ȔȍȘȍ Ȍȓȧ 
ȚȘȍȝ ȊȐȌȖȊ ȈțȚȖȈȕȚȐȚȍȓ, ȖȌȐȕ Ȑȏ ȒȖȚȖȘȣȝ ȖȚȕȖșȐȚșȧ 
Ȓ ȈȕȚȐȚȍȓȈȔ Ȓ ȗȖȟȍȟȕȖȑ ȚȒȈȕȐ, Ȉ ȌȘțȋȖȑ — Ȓ ȌȊțșȗȐ-
ȘȈȓȤȕȖȑ Ǭǵǲ. 
Ǭȓȧ ȗȘȍȥȒȓȈȔȗșȐȐ ȉȍȏ ȖȚȧȋȖȡȍȕȕȖȋȖ ȗȘȍȔȖȘȉȐȌȕȖ-

ȋȖ ȜȖȕȈ ȝȈȘȈȒȚȍȘȕȖ ȘȈȊȕȖȔȍȘȕȖȍ șȕȐȎȍȕȐȍ șȖȌȍȘȎȈ-
ȕȐȧ Ȋșȍȝ ȐșșȓȍȌțȍȔȣȝ ǨǨǺ. ǷȘȐ șȖȟȍȚȈȕȕȣȝ ȜȖȘȔȈȝ 
ȗȘȍȥȒȓȈȔȗșȐȐ Ȑ ț ȗȈȞȐȍȕȚȖȒ ș ȝȘȖȕȐȟȍșȒȖȑ ȈȘȚȍȘȐȈȓȤ-
ȕȖȑ ȋȐȗȍȘȚȍȕȏȐȍȑ ȕȈȗȘȖȚȐȊ ȖȚȔȍȟȍȕ ȕȍȒȖȚȖȘȣȑ ȌȐșȉȈ-
ȓȈȕș ȖȚȌȍȓȤȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ (țȘȖȊȍȕȤ ȚȘȖȔȉȖȞȐȚȈȘȕȣȝ 
ȈȕȚȐȚȍȓ ȔȖȎȍȚ ȉȣȚȤ Ȋ ȕȖȘȔȍ, ȉȓȐȏȖȒ Ȓ ȕȖȘȔȍ ȐȓȐ ȗȖȊȣ-
Ƞȍȕ). ǪȖȏȔȖȎȕȖ, ȥȚȖ ȖȉȢȧșȕȧȍȚșȧ ȚȍȔ, ȟȚȖ Ȋ țșȓȖȊȐȧȝ 

ǺȈȉȓȐȞȈ 3. ǹȖȌȍȘȎȈȕȐȍ ȈțȚȖȈȕȚȐȚȍȓ Ȋ șȣȊȖȘȖȚȒȍ ȒȘȖȊȐ ț ȗȈȞȐȍȕȚȖȒ ȐșșȓȍȌțȍȔȣȝ ȋȘțȗȗ

ǹȖȌȍȘȎȈȕȐȍ ȈțȚȖȈȕȚȐȚȍȓ, %
ǶșȕȖȊȕȈȧ ȋȘțȗȗȈ ǲȖȕȚȘȖȓȤȕȈȧ

ȋȘțȗȗȈ1-ȧ ȗȖȌȋȘțȗȗȈ 2ǩ ȗȖȌȋȘțȗȗȈ 2Ǩ ȗȖȌȋȘțȗȗȈ

Ȍș-Ǭǵǲ 44,4 ± 2,1* 51,98 ± 2,1* 74,0 ± 3,6 75,73 ± 4,2

Trm-0,01 71,2 ± 3,1* 78,24 ± 3,1* 91,8 ± 3,6 97,18 ± 4,2

Trm-0,15 79,4 ± 7,0 91,25 ± 4,3 103,0 ± 3,6 99,95 ± 5,5

Kim-05-300 73,8 ± 10,1 62,89 ± 4,5 86,1 ± 5,3 82,93 ± 3,7

Kis-07-120 60,6 ± 3,9* 63,01 ± 3,8* 76,7 ± 3,1 76,45 ± 3,9

HMMP 78,0 ± 6,3 74,52 ± 6,4 86,5 ± 4,2 96,12 ± 5,7

* — Ș <0,05 ȗȘȐ șȘȈȊȕȍȕȐȐ ș ȗȖȒȈȏȈȚȍȓȧȔȐ ȗȖȌȋȘțȗȗȣ 2Ǩ Ȑ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ
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ȕȈȓȐȟȐȧ ȝȘȖȕȐȟȍșȒȖȑ șȖșțȌȐșȚȖȑ ȗȈȚȖȓȖȋȐȐ ȐȔȔțȕȕȈȧ 
șȐșȚȍȔȈ ȐȏȕȈȟȈȓȤȕȖ (ȌȖ ȕȈșȚțȗȓȍȕȐȧ ȉȍȘȍȔȍȕȕȖșȚȐ) 
ȊȣȘȈȉȈȚȣȊȈȍȚ șȖȖȚȊȍȚșȚȊțȦȡȐȍ ǨǨǺ Ȋ ȗȖȊȣȠȍȕȕȖȔ ȚȐ-
ȚȘȍ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȌȈȎȍ Ȋ șȓțȟȈȍ ȐȔȔțȕȖșțȗȘȍșșȐȐ 
șȣȊȖȘȖȚȖȟȕȖȍ șȖȌȍȘȎȈȕȐȍ ȚȘȖȔȉȖȞȐȚȈȘȕȣȝ ǨǨǺ ȖșȚȈ-
ȍȚșȧ ȊȣȠȍ țȘȖȊȕȧ ȌȘțȋȐȝ ȐșșȓȍȌȖȊȈȕȕȣȝ ǨǨǺ.
ǷȘȐ șȘȈȊȕȍȕȐȐ ȗȖȌȋȘțȗȗ ș ȝȘȖȕȐȟȍșȒȖȑ ȈȘȚȍȘȐ-

ȈȓȤȕȖȑ ȋȐȗȍȘȚȍȕȏȐȍȑ ȊȣȧȊȓȍȕȖ șȕȐȎȍȕȐȍ ȔȈȘȒȍȘȖȊ 
ȗȖȟȍȟȕȖȑ ȗȈȚȖȓȖȋȐȐ (55% Ȑ Ȕȍȕȍȍ) ț Ȋșȍȝ ȗȈȞȐȍȕȚȖȒ 
ș șȖȟȍȚȈȕȕȖȑ ȗȘȍȥȒȓȈȔȗșȐȍȑ, ȟȚȖ ȔȖȎȕȖ ȐșȗȖȓȤȏȖ-
ȊȈȚȤ Ȋ Ȟȍȓȧȝ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ.     
ǸȍȏțȓȤȚȈȚȣ ȒȓȐȕȐȒȖ-ȐȔȔțȕȖȓȖȋȐȟȍșȒȖȋȖ ȈȕȈ-

ȓȐȏȈ ȗȖȏȊȖȓȧȦȚ ȗȘȍȌȗȖȓȖȎȐȚȤ, ȟȚȖ ȖȌȕȐȔ Ȑȏ ȕȍȗȖ-
șȘȍȌșȚȊȍȕȕȣȝ ȗȈȚȖȋȍȕȍȚȐȟȍșȒȐȝ ȜȈȒȚȖȘȖȊ ȘȈȏȊȐȚȐȧ 
ȗȘȍȥȒȓȈȔȗșȐȐ ȔȖȎȍȚ șȓțȎȐȚȤ ȈȕȖȔȈȓȤȕȖȍ șȕȐȎȍȕȐȍ 
ȗȘȖȌțȒȞȐȐ ȔȕȖȋȐȝ ǨǨǺ, țȟȈșȚȊțȦȡȐȝ Ȋ ȔȍȝȈȕȐȏȔȈȝ 
ȒȓȐȘȍȕșȈ, ȊșȓȍȌșȚȊȐȍ ȟȍȋȖ ȗȘȖȐșȝȖȌȐȚ ȐȏȉȣȚȖȟȕȖȍ ȕȈ-
ȒȖȗȓȍȕȐȍ ȗȘȖȌțȒȚȖȊ ȘȈșȗȈȌȈ ȒȓȍȚȖȒ Ȑ ȔȍȌȓȍȕȕȖ ȗȘȖ-
ȋȘȍșșȐȘțȍȚ ȝȘȖȕȐȟȍșȒȈȧ ȐȕȚȖȒșȐȒȈȞȐȧ [5–7, 17]. ǹȕȐ-
ȎȍȕȐȍ ȗȘȖȌțȒȞȐȐ ǨǨǺ șȖȗȘȖȊȖȎȌȈȦȚ ȕȈȘțȠȍȕȐȍ țȚȐ-
ȓȐȏȈȞȐȐ ȜȘȈȋȔȍȕȚȖȊ ȒȓȍȚȖȒ, ȖȚȔȐȘȈȦȡȐȝ Ȋ ȝȖȌȍ ȜȐ-
ȏȐȖȓȖȋȐȟȍșȒȖȋȖ ȈȗȖȗȚȖȏȈ, Ȑ șȕȐȎȍȕȐȍ ȥȜȜȍȒȚȐȊȕȖșȚȐ 
ȒȓȐȘȍȕșȈ ȖȘȋȈȕȐȏȔȈ ȖȚ ȌȘțȋȐȝ ȗȘȖȌțȒȚȖȊ ȒȈȚȈȉȖȓȐȏȔȈ. 
ȅȚȐ ȕȈȘțȠȍȕȐȧ Ȋ șȊȖȦ ȖȟȍȘȍȌȤ ȏȈȗțșȒȈȦȚ ȒȈșȒȈȌ șȖ-
ȉȣȚȐȑ, ȗȘȐȊȖȌȧȡȐȝ Ȓ țșȐȓȍȕȐȦ ȔȐȒȘȖȚȘȖȔȉȖȖȉȘȈȏȖ-
ȊȈȕȐȧ, ȕȈȘțȠȍȕȐȧȔ ȔȐȒȘȖȞȐȘȒțȓȧȞȐȐ ș ȗȖșȓȍȌțȦȡȐȔ 
ȘȈȏȊȐȚȐȍȔ ȥȕȌȖȚȍȓȐȈȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ, ȗȖȘȈȎȍȕȐȍȔ 
ȗȈȘȍȕȝȐȔȈȚȖȏȕȣȝ ȖȘȋȈȕȖȊ Ȑ ȜȖȘȔȐȘȖȊȈȕȐȍȔ ȚȐȗȐȟȕȖȑ 
șȐȕȌȘȖȔȈȓȤȕȖȑ ȒȈȘȚȐȕȣ ȗȘȍȥȒȓȈȔȗșȐȐ.
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȗȖȓțȟȍȕȕȣȍ ȕȈȔȐ ȘȍȏțȓȤȚȈȚȣ, ȒȈȒ 

Ȑ ȉȖȓȍȍ ȘȈȕȕȐȍ ȌȈȕȕȣȍ [14], șȊȐȌȍȚȍȓȤșȚȊțȦȚ, ȟȚȖ ȕȍ 
ȚȖȓȤȒȖ ȗȈȚȖȓȖȋȐȟȍșȒȖȍ ȗȖȊȣȠȍȕȐȍ ȗȘȖȌțȒȞȐȐ Țȍȝ ȐȓȐ 
Ȑȕȣȝ ȈțȚȖȈȕȚȐȚȍȓ, ȕȖ Ȑ Ȑȝ ȈȕȖȔȈȓȤȕȖȍ șȕȐȎȍȕȐȍ ȔȖ-
ȎȍȚ ȉȣȚȤ ȗȘȐȟȐȕȖȑ ȐȔȔțȕȖȖȉțșȓȖȊȓȍȕȕȣȝ ȕȈȘțȠȍȕȐȑ 
Ȋ ȖȘȋȈȕȐȏȔȍ. Ǫ ȟȈșȚȕȖșȚȐ, ȊȣȧȊȓȍȕȐȍ ȒȖȔȗȓȍȒșȕȖȋȖ 
șȕȐȎȍȕȐȧ ȔȕȖȋȐȝ ȈțȚȖȈȕȚȐȚȍȓ, Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȈȕȚȐ-
Țȍȓ Ȓ Ǭǵǲ, Trm-0,01, Kis-07-120, ȌȈȍȚ ȊȖȏȔȖȎȕȖșȚȤ ș 
ȊȣșȖȒȖȑ ȊȍȘȖȧȚȕȖșȚȤȦ ȌȐȈȋȕȖșȚȐȘȖȊȈȚȤ ȘȈȏȊȐȚȐȍ ȗȘȍ-
ȥȒȓȈȔȗșȐȐ. Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, șȊȖȍȊȘȍȔȍȕȕȈȧ ȌȐȈȋȕȖșȚȐ-
ȒȈ ȗȖȏȊȖȓȧȍȚ ȊȖȊȘȍȔȧ ȕȈȟȈȚȤ ȗȘȖȜȐȓȈȒȚȐȒț ȊȕțȚȘȐț-
ȚȘȖȉȕȖȋȖ șȚȘȈȌȈȕȐȧ ȗȓȖȌȈ, șȕȐȏȐȚȤ ȗȘȖȞȍȕȚ ȘȍȈȕȐȔȈ-
ȞȐȖȕȕȖȑ ȗȖȔȖȡȐ ȕȖȊȖȘȖȎȌȍȕȕȣȔ ȗȘȐ ȕȍȖȉȝȖȌȐȔȖșȚȐ 
ȌȖșȘȖȟȕȖȋȖ ȘȖȌȖȘȈȏȘȍȠȍȕȐȧ, șȕȐȏȐȚȤ ȗȖȒȈȏȈȚȍȓȐ ȗȍ-
ȘȐȕȈȚȈȓȤȕȖȑ ȏȈȉȖȓȍȊȈȍȔȖșȚȐ Ȑ șȔȍȘȚȕȖșȚȐ. 
ǬȖȒȈȏȈȕȈ ȊȣșȖȒȈȧ ȌȐȈȋȕȖșȚȐȟȍșȒȈȧ ȞȍȕȕȖșȚȤ ȗȘȍȌ-

ȓȈȋȈȍȔȖȋȖ ȔȍȚȖȌȈ. ǶȗȘȍȌȍȓȍȕȐȍ șȖȌȍȘȎȈȕȐȧ ȍșȚȍ-
șȚȊȍȕȕȣȝ ȈțȚȖȈȕȚȐȚȍȓ Ȋ șȣȊȖȘȖȚȒȍ ȒȘȖȊȐ ȗȖȏȊȖȓȧȍȚ 
ȊȣȌȍȓȐȚȤ ȋȘțȗȗț ȘȐșȒȈ ȗȖ ȌȖșȘȖȟȕȖȔț ȘȖȌȖȘȈȏȘȍȠȍ-
ȕȐȦ. Ǫ ȏȈȊȐșȐȔȖșȚȐ ȖȚ țȘȖȊȕȍȑ ȈțȚȖȈȕȚȐȚȍȓ ȔȖȎȕȖ 
ȗȘȖȊȍșȚȐ ȌȐȜȜȍȘȍȕȞȐȈȓȤȕȣȑ ȌȐȈȋȕȖȏ ȗȘȍȥȒȓȈȔȗșȐȐ Ȑ 
ȝȘȖȕȐȟȍșȒȐȝ ȋȐȗȍȘȚȍȕȏȐȊȕȣȝ șȖșȚȖȧȕȐȑ, ȟȚȖ ȖȗȘȍȌȍ-
ȓȧȍȚ ȚȈȒȚȐȒț ȚȍȘȈȗȍȊȚȐȟȍșȒȐȝ ȔȍȘȖȗȘȐȧȚȐȑ Ȑ ȗȘȖȋȕȖȏ 
Ȋ ȖȚȕȖȠȍȕȐȐ ȌȈȓȤȕȍȑȠȍȋȖ ȊȍȌȍȕȐȧ ȉȍȘȍȔȍȕȕȖșȚȐ.

ǰșșȓȍȌȖȊȈȕȐȍ ȊȣȗȖȓȕȍȕȖ Ȋ ȘȈȔȒȈȝ ȗȘȐȖȘȐȚȍȚȕȖȋȖ 
ȕȈȗȘȈȊȓȍȕȐȧ ȘȈȏȊȐȚȐȧ «ǷȘȖȜȐȓȈȒȚȐȒȈ, ȌȐȈȋȕȖșȚȐ-

ȒȈ Ȑ ȓȍȟȍȕȐȍ ȏȈȉȖȓȍȊȈȕȐȑ, șȊȧȏȈȕȕȣȝ ș ȕȈȘțȠȍȕȐȍȔ 
ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ Ȑ ȋȐȗȖȒșȐȍȑ» ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖ-
ȕȈȓȤȕȖȋȖ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘ-
șȐȚȍȚȈ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ. 
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This article is devoted to the studying of blood fl ow in cerebral arteries and endothelial function at various stages 
of chronic cerebral ischemia in cerebral atherosclerosis. While reducing the linear velocity of blood fl ow, ultrasound 
scans showed a reduction of visco-elastic properties of the aorta and endothelial dysfunction in large muscular 
arteries, which correlated with the thickness of the intima-media of the carotid arteries. The data obtained show 
the reduction of linear blood fl ow velocity in ultrasonic scanning and the reduction of visco-elastic properties of the 
aorta, as well as endothelial dysfunction in large muscular arteries. It was found that the most sensitive among the 
parameters studied in atherosclerosis of the arteries of the brain is a phase shift in occlusive sample. It is determined 
by the infl uence of nitric oxide on the smooth muscle cells of the arterial wall of large muscular arteries. It is possible 
a pharmacological correction of endothelial dysfunction in the large vessels of muscular type of atherosclerosis in 
patients with chronic cerebral ischemia. 
Key words: cerebral atherosclerosis, cerebral ischemia, vascular endothelium
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Ǩ ȚȍȘȖșȒȓȍȘȖȏ — șȐșȚȍȔȕȖȍ ȏȈȉȖȓȍȊȈȕȐȍ, ȗȖȘȈȎȈ-
Ȧȡȍȍ ȈȘȚȍȘȐȐ ȥȓȈșȚȐȟȍșȒȖȋȖ (ȈȖȘȚȈ Ȑ ȍȍ ȊȍȚȊȐ) 

Ȑ ȔȣȠȍȟȕȖ-ȥȓȈșȚȐȟȍșȒȖȋȖ (ȈȘȚȍȘȐȐ șȍȘȌȞȈ, ȋȖȓȖȊȕȖȋȖ 
ȔȖȏȋȈ Ȑ ȌȘ.) ȚȐȗȖȊ [1]. ǨȚȍȘȖșȒȓȍȘȖȏ ȧȊȓȧȍȚșȧ ȊȍȌț-
ȡȍȑ ȗȘȐȟȐȕȖȑ ȏȈȉȖȓȍȊȈȍȔȖșȚȐ Ȑ șȔȍȘȚȕȖșȚȐ Ȋ ǸȖșșȐȐ, 
ǹȀǨ Ȑ ȉȖȓȤȠȐȕșȚȊȍ șȚȘȈȕ ǭȊȘȖȗȣ [1, 2]. 
ǫȓȈȊȕȣȍ ȜȈȒȚȖȘȣ ȘȐșȒȈ ȘȈȏȊȐȚȐȧ ȈȚȍȘȖșȒȓȍȘȖȏȈ, 

ȚȈȒȐȍ ȒȈȒ ȋȐȗȍȘȝȖȓȍșȚȍȘȐȕȍȔȐȧ, șȈȝȈȘȕȣȑ ȌȐȈȉȍȚ, 
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ȋȐȗȍȘȋȖȔȖȞȐșȚȍȐȕȍȔȐȧ, șȖȗȘȖȊȖȎȌȈȦȚșȧ ȕȈȘțȠȍȕȐ-
ȍȔ ȥȕȌȖȚȍȓȐȑ-ȏȈȊȐșȐȔȖȑ ȊȈȏȖȌȐȓȈȚȈȞȐȐ [3–6]. ȅȕȌȖ-
ȚȍȓȐȑ ȒȖȕȚȘȖȓȐȘțȍȚ ȘȖșȚ ȋȓȈȌȒȖȔȣȠȍȟȕȣȝ ȒȓȍȚȖȒ Ȑ 
ȈȕȋȐȖȋȍȕȍȏ, ȚȘȖȔȉȖȖȉȘȈȏȖȊȈȕȐȍ, ȜȐȉȘȐȕȖȓȐȏ Ȑ ȔȕȖ-
ȋȐȍ ȌȘțȋȐȍ ȗȘȖȞȍșșȣ, ȘȍȋțȓȐȘțȍȚ șȖșțȌȐșȚȣȑ ȚȖȕțș 
ȟȍȘȍȏ ȖșȊȖȉȖȎȌȍȕȐȍ șȖșțȌȖȘȈșȠȐȘȧȦȡȐȝ (ȔȖȕȖȖȒ-
șȐȌ ȈȏȖȚȈ, ȗȘȖșȚȈȞȐȒȓȐȕ I2, ȕȈȚȘȐȑțȘȍȚȐȟȍșȒȐȑ ȗȍȗ-
ȚȐȌ ǹ, ȒȐȕȐȕȣ) Ȑ șȖșțȌȖșțȎȐȊȈȦȡȐȝ (ȥȕȌȖȚȍȓȐȕ-1, 
ȚȘȖȔȉȖȒșȈȕ Ǩ2, ȈȕȋȐȖȚȍȕȏȐȕ II) ȜȈȒȚȖȘȖȊ Ȑ ȔȖȌțȓȐ-
ȘțȍȚ șȖȒȘȈȚȐȚȍȓȤȕțȦ ȈȒȚȐȊȕȖșȚȤ ȋȓȈȌȒȖȔȣȠȍȟȕȣȝ 
ȒȓȍȚȖȒ. Ǫ ȜȐȏȐȖȓȖȋȐȟȍșȒȐȝ țșȓȖȊȐȧȝ ȗȘȍȖȉȓȈȌȈȍȚ 
ȊȣșȊȖȉȖȎȌȍȕȐȍ ȘȍȓȈȒșȐȘțȦȡȐȝ ȜȈȒȚȖȘȖȊ. Ǫ ȕȖȘ-
ȔȈȓȤȕȖ ȜțȕȒȞȐȖȕȐȘțȦȡȍȔ ȥȕȌȖȚȍȓȐȐ ȕȐȏȒȐȍ țȘȖȊȕȐ 
ȔȖȕȖȖȒșȐȌȈ ȈȏȖȚȈ (NO) ȗȖșȚȖȧȕȕȖ ȊȣșȊȖȉȖȎȌȈȦȚșȧ 
Ȍȓȧ ȗȖȌȌȍȘȎȈȕȐȧ ȒȘȖȊȍȕȖșȕȣȝ șȖșțȌȖȊ Ȋ șȖșȚȖȧȕȐȐ 
ȌȐȓȈȚȈȞȐȐ. ǷȘȐ ȘȈȏȓȐȟȕȣȝ șȖșțȌȐșȚȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ 
șȗȖșȖȉȕȖșȚȤ ȥȕȌȖȚȍȓȐȈȓȤȕȣȝ ȒȓȍȚȖȒ ȖșȊȖȉȖȎȌȈȚȤ Șȍ-
ȓȈȒșȐȘțȦȡȐȍ ȜȈȒȚȖȘȣ țȔȍȕȤȠȈȍȚșȧ, Ȋ ȚȖ ȊȘȍȔȧ ȒȈȒ 
ȖȉȘȈȏȖȊȈȕȐȍ șȖșțȌȖșțȎȐȊȈȦȡȐȝ ȜȈȒȚȖȘȖȊ șȖȝȘȈȕȧ-
ȍȚșȧ ȐȓȐ țȊȍȓȐȟȐȊȈȍȚșȧ. ǺȈȒ ȜȖȘȔȐȘțȍȚșȧ șȖșȚȖȧȕȐȍ, 
ȖȗȘȍȌȍȓȧȍȔȖȍ ȒȈȒ ȌȐșȜțȕȒȞȐȧ ȥȕȌȖȚȍȓȐȧ. ǷȘȐ ȥȚȖȔ 
ȗȘȖȐșȝȖȌȧȚ ȗȈȚȖȓȖȋȐȟȍșȒȐȍ ȐȏȔȍȕȍȕȐȧ șȖșțȌȐșȚȖȋȖ 
ȚȖȕțșȈ (ȗȖȊȣȠȍȕȐȍ ȖȉȡȍȋȖ șȖșțȌȐșȚȖȋȖ șȖȗȘȖȚȐȊȓȍ-
ȕȐȧ Ȑ ȈȘȚȍȘȐȈȓȤȕȖȋȖ ȌȈȊȓȍȕȐȧ), șȚȘțȒȚțȘȣ șȖșțȌȖȊ 
(ȕȈȘțȠȍȕȐȧ șȚȘțȒȚțȘȕȖȑ șȖȝȘȈȕȕȖșȚȐ șȓȖȍȊ șȖșțȌȐ-
șȚȖȑ șȚȍȕȒȐ Ȑ ȊȖȏȕȐȒȕȖȊȍȕȐȍ ȈȚȍȘȖȋȍȕȍȏȈ), ȐȔȔțȕȖ-
ȓȖȋȐȟȍșȒȐȝ ȘȍȈȒȞȐȑ, ȗȘȖȞȍșșȖȊ ȊȖșȗȈȓȍȕȐȧ, ȚȘȖȔȉȖ-
ȖȉȘȈȏȖȊȈȕȐȧ, ȜȐȉȘȐȕȖȓȐȏȈ [1, 3, 6].
Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ șțȡȍșȚȊțȦȚ ȘȈȏȓȐȟȕȣȍ ȔȍȚȖȌȣ 

ȐȏțȟȍȕȐȧ șȖșȚȖȧȕȐȧ șȖșțȌȐșȚȖȋȖ ȥȕȌȖȚȍȓȐȧ — ȐȕȊȈ-
ȏȐȊȕȣȍ ȔȍȚȖȌȐȒȐ (ȈȕȋȐȖȋȘȈȜȐȧ ș ȊȕțȚȘȐȈȘȚȍȘȐȈȓȤ-
ȕȣȔ ȊȊȍȌȍȕȐȍȔ ȈȞȍȚȐȓȝȖȓȐȕȈ), ȕȍȐȕȊȈȏȐȊȕȣȍ (ȕȈȐ-
ȉȖȓȍȍ ȘȈșȗȘȖșȚȘȈȕȍȕȈ țȓȤȚȘȈȏȊțȒȖȊȈȧ ȊȐȏțȈȓȐȏȈȞȐȧ 
țȟȈșȚȒȈ ȗȓȍȟȍȊȖȑ ȈȘȚȍȘȐȐ ȌȖ Ȑ ȗȖșȓȍ ȍȍ ȖȒȒȓȦȏȐȐ) 
Ȑ ȖȞȍȕȒȈ ȉȐȖȝȐȔȐȟȍșȒȐȝ ȔȈȘȒȍȘȖȊ. ǵȈȐȉȖȓȍȍ ȊȖș-
ȚȘȍȉȖȊȈȕȣ ȕȍȐȕȊȈȏȐȊȕȣȍ ȔȍȚȖȌȣ, ȒȖȚȖȘȣȍ ȗȖȏȊȖȓȧ-
ȦȚ ȕȍȗȖșȘȍȌșȚȊȍȕȕȖ Ȋ ȔȖȔȍȕȚ ȖȉȘȈȡȍȕȐȧ ȗȈȞȐȍȕȚȈ Ȓ 
ȊȘȈȟț ȖȞȍȕȐȚȤ șȖșȚȖȧȕȐȍ ȥȕȌȖȚȍȓȐȧ. ǲ ȕȐȔ ȖȚȕȖșȧȚ 
ȔȍȚȖȌ ȜȖȚȖȗȓȍȚȐȏȔȖȋȘȈȜȐȐ, ȗȖȏȊȖȓȧȦȡȐȑ ȗȘȖȊȖȌȐȚȤ 
ȐȏȔȍȘȍȕȐȍ șȖșȚȖȧȕȐȧ ȥȓȈșȚȐȟȕȖșȚȐ ȒȘțȗȕȣȝ ȗȘȖȊȖȌȧ-
ȡȐȝ ȈȘȚȍȘȐȑ, șȖșȚȖȧȕȐȧ șȖșțȌȐșȚȖȋȖ ȚȖȕțșȈ ȔȍȓȒȐȝ 
ȔȣȠȍȟȕȣȝ ȈȘȚȍȘȐȑ Ȑ ȈȘȚȍȘȐȖȓ, Ȉ ȚȈȒȎȍ ȗȘȖȊȖȌȐȚȤ 
ȖȞȍȕȒț ȜțȕȒȞȐȐ ȥȕȌȖȚȍȓȐȧ [7, 8].
Ǫ ȌȐȈȋȕȖșȚȐȒȍ ȞȍȘȍȉȘȖȊȈșȒțȓȧȘȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ 

Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȗȘȍȊȈȓȐȘțȦȚ țȓȤȚȘȈȏȊțȒȖȊȣȍ Ȕȍ-
ȚȖȌȣ ȐșșȓȍȌȖȊȈȕȐȧ, ȐșȗȖȓȤȏțȍȔȣȍ Ȍȓȧ ȖȞȍȕȒȐ ȒȘȖ-
ȊȖȚȖȒȈ Ȋ ȒȘțȗȕȣȝ Ȑ șȘȍȌȕȐȝ șȖșțȌȈȝ ȋȖȓȖȊȣ Ȑ ȠȍȐ. 
Ǫ ȟȈșȚȕȖșȚȐ, țȓȤȚȘȈȏȊțȒȖȊȖȍ ȌțȗȓȍȒșȕȖȍ șȒȈȕȐȘȖȊȈ-
ȕȐȍ ȗȖȏȊȖȓȧȍȚ ȌȖșȚȖȊȍȘȕȖ ȖȗȘȍȌȍȓȧȚȤ șȒȖȘȖșȚȤ ȌȊȐ-
ȎȍȕȐȧ ȒȘȖȊȐ ȗȖ șȖșțȌȈȔ, ȊȣȧȊȓȧȚȤ țȟȈșȚȒȐ șțȎȍȕȐȧ 
(șȚȍȕȖȏȈ ȗȘȖșȊȍȚȈ) ȈȘȚȍȘȐȑ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ, țȟȈșȚ-
ȒȐ ș ȕȈȘțȠȍȕȕȣȔ ȒȘȖȊȖȚȖȒȖȔ. ȅȚȖȚ ȔȍȚȖȌ — ȖȌȐȕ 
Ȑȏ șȈȔȣȝ ȌȖșȚȖȊȍȘȕȣȝ Ȋ ȌȐȈȋȕȖșȚȐȒȍ ȈȚȍȘȖșȒȓȍȘȖȏȈ 
șȖșțȌȖȊ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ. Ǫ șȊȖȦ ȖȟȍȘȍȌȤ, ȖȌȕȐȔ Ȑȏ 
ȕȈȐȉȖȓȍȍ ȐȕȜȖȘȔȈȚȐȊȕȣȝ ȘȈȕȕȐȝ ȔȈȘȒȍȘȖȊ ȈȚȍȘȖ-
șȒȓȍȘȖȏȈ ȧȊȓȧȍȚșȧ țȊȍȓȐȟȍȕȐȍ ȚȖȓȡȐȕȣ ȒȖȔȗȓȍȒșȈ 
ȐȕȚȐȔȈ-ȔȍȌȐȈ (ǲǰǴ) Ȋ Ȗȉȡȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ [9–11]. 
ǾȍȓȤȦ ȕȈșȚȖȧȡȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ ȉȣȓȖ ȐȏțȟȍȕȐȍ 

ȒȖȘȘȍȓȧȞȐȖȕȕȣȝ șȊȧȏȍȑ ȔȍȎȌț ȗȖȒȈȏȈȚȍȓȧȔȐ ȒȘȖȊȖ-

ȚȖȒȈ Ȋ ȞȍȘȍȉȘȈȓȤȕȣȝ ȈȘȚȍȘȐȧȝ Ȑ ȜțȕȒȞȐȍȑ ȥȕȌȖȚȍȓȐȧ 
ȗȘȐ ȈȚȍȘȖșȒȓȍȘȖȏȍ șȖșțȌȖȊ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ, Ȉ ȚȈȒȎȍ 
ȊȖȏȔȖȎȕȖșȚȐ ȜȈȘȔȈȒȖȓȖȋȐȟȍșȒȖȑ ȒȖȘȘȍȒȞȐȐ ȥȕȌȖȚȍ-
ȓȐȈȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ.

ǷȈȞȐȍȕȚȣ Ȑ ȔȍȚȖȌȣ

ǩȣȓȐ ȖȉșȓȍȌȖȊȈȕȣ 67 ȟȍȓȖȊȍȒ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 
30 ȌȖ 80 ȓȍȚ. Ǫ ȖșȕȖȊȕțȦ ȋȘțȗȗț ȊȖȠȓȐ 52 ȗȈȞȐȍȕȚȈ 
ș ȝȘȖȕȐȟȍșȒȖȑ ȐȠȍȔȐȍȑ ȔȖȏȋȈ (ǽǰǴ): ț 10 Ȑȏ ȕȐȝ — 
I șȚȈȌȐȧ ȏȈȉȖȓȍȊȈȕȐȧ, ț 15 — II șȚȈȌȐȧ Ȑ ț 27 ȟȍ-
ȓȖȊȍȒ — III șȚȈȌȐȧ. ǲȖȕȚȘȖȓȤȕțȦ ȋȘțȗȗț șȖșȚȈȊȐȓȐ 
15 ȟȍȓȖȊȍȒ (ȏȌȖȘȖȊȣȍ ȌȖȉȘȖȊȖȓȤȞȣ).
Ǫ ȐșșȓȍȌȖȊȈȕȐȍ ȉȣȓȐ ȊȒȓȦȟȍȕȣ ȗȈȞȐȍȕȚȣ, ȕȍ ȐȔȍ-

ȦȡȐȍ ȖșȚȘȖȋȖ ȕȈȘțȠȍȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ 
Ȋ ȈȕȈȔȕȍȏȍ ȐȓȐ ȗȍȘȍȕȍșȠȐȍ ȐȕșțȓȤȚ ȉȖȓȍȍ ȟȍȔ ȏȈ 1 
ȋȖȌ ȌȖ ȗȘȖȊȖȌȐȔȖȋȖ ȐșșȓȍȌȖȊȈȕȐȧ.
ǲȘȐȚȍȘȐȐ ȐșȒȓȦȟȍȕȐȧ ȗȈȞȐȍȕȚȖȊ Ȑȏ ȐșșȓȍȌȖȊȈȕȐȧ: 

ȗȍȘȍȕȍșȍȕȕȣȑ ȐȕșțȓȤȚ Ȕȍȕȍȍ, ȟȍȔ ȏȈ 1 ȋȖȌ ȌȖ ȕȈșȚȖ-
ȧȡȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ; ǽǰǴ Ȋ șȚȈȌȐȐ ȌȍȒȖȔȗȍȕșȈȞȐȐ; 
șȈȝȈȘȕȣȑ ȌȐȈȉȍȚ; ȏȈȉȖȓȍȊȈȕȐȧ ȒȘȖȊȐ; ȊȈșȒțȓȐȚȣ; 
ȗȘȐȏȕȈȒȐ ȥȒșȚȘȈȊȈȏȈȓȤȕȖȑ ȒȖȔȗȘȍșșȐȐ ȊȍȘȚȍȉȘȈȓȤ-
ȕȣȝ ȈȘȚȍȘȐȑ Ȑ Ȋȍȕ; ȕȈȓȐȟȐȍ ȖșȚȘȣȝ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ 
ȏȈȉȖȓȍȊȈȕȐȑ ȕȈ ȔȖȔȍȕȚ ȐșșȓȍȌȖȊȈȕȐȧ; ȗȘȐȍȔ ȕȐ-
ȚȘȈȚșȖȌȍȘȎȈȡȐȝ Ȑ ȌȘțȋȐȝ ȗȘȍȗȈȘȈȚȖȊ, ȊȓȐȧȦȡȐȝ ȕȈ 
ȜțȕȒȞȐȦ ȥȕȌȖȚȍȓȐȧ Ȑ ȚȖȕțș ȈȘȚȍȘȐȑ. 
ǪșȍȔ ȗȈȞȐȍȕȚȈȔ ȗȘȖȊȖȌȐȓȐ ȕȍȊȘȖȓȖȋȐȟȍșȒȖȍ Ȗȉ-

șȓȍȌȖȊȈȕȐȍ, ȒȖȕȚȘȖȓȤ țȘȖȊȕȧ ǨǬ, ȐșșȓȍȌȖȊȈȕȐȍ 
ȒȘȖȊȐ (ȖȗȘȍȌȍȓȍȕȐȍ țȘȖȊȕȧ ȖȉȡȍȋȖ ȝȖȓȍșȚȍȘȐȕȈ, 
ȚȘȐȋȓȐȞȍȘȐȌȖȊ, ȋȓȦȒȖȏȣ), ǴǸǺ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ 
(Tomikon S50, Bruker), țȓȤȚȘȈȏȊțȒȖȊȖȍ ȌțȗȓȍȒșȕȖȍ 
șȒȈȕȐȘȖȊȈȕȐȍ (ǻǯǬǹ) ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ ș 
ȖȗȘȍȌȍȓȍȕȐȍȔ ȓȐȕȍȑȕȖȑ șȒȖȘȖșȚȐ ȒȘȖȊȖȚȖȒȈ (ǳǹǲ) 
Ȑ ȚȖȓȡȐȕȣ ǲǰǴ (țȓȤȚȘȈȏȊțȒȖȊȈȧ șȐșȚȍȔȈ GE Medical 
Systems VIVID 7). ǶȞȍȕȒț ȜțȕȒȞȐȐ șȖșțȌȐșȚȖȋȖ ȥȕ-
ȌȖȚȍȓȐȧ ȖșțȡȍșȚȊȓȧȓȐ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȜȖȚȖȗȓȍ-
ȚȐȏȔȖȋȘȈȜȐȟȍșȒȖȋȖ ȔȍȚȖȌȈ ȕȍȐȕȊȈȏȐȊȕȣȔ ȌȐȈȋȕȖ-
șȚȐȟȍșȒȐȔ ȒȖȔȗȓȍȒșȖȔ «ǨȕȋȐȖǹȒȈȕ-01» («ǼȐȚȖȕ»). 
ǷȘȖȊȖȌȐȓȐ ȒȖȕȚțȘȕȣȑ ȈȕȈȓȐȏ ȗțȓȤșȖȊȖȑ ȊȖȓȕȣ ȖȉȢ-
ȍȔȈ Ȑ ȗȘȖȉț ș ȘȍȈȒȚȐȊȕȖȑ ȋȐȗȍȘȍȔȐȍȑ (ȖȒȒȓȦȏȐȖȕ-
ȕȈȧ ȗȘȖȉȈ). ǰșșȓȍȌȖȊȈȕȐȍ ȊȣȗȖȓȕȧȓȐ Ȋ țȚȘȍȕȕȐȍ 
ȟȈșȣ, șȚȘȖȋȖ ȕȈȚȖȡȈȒ, ȗȍȘȍȌ ȗȘȖȞȍȌțȘȖȑ ȕȍ ȘȈȏȘȍ-
ȠȈȓȐ ȒțȘȐȚȤ Ȑ țȗȖȚȘȍȉȓȧȚȤ ȒȖȜȍ. ǷȘȐ ȗȘȖȊȍȌȍȕȐȐ 
ȐșșȓȍȌȖȊȈȕȐȧ ȗȈȞȐȍȕȚȣ ȕȈȝȖȌȐȓȐșȤ Ȋ ȗȖȓȖȎȍȕȐȐ 
ȓȍȎȈ ȕȈ șȗȐȕȍ. ǬȈȚȟȐȒȐ ȈȗȗȈȘȈȚȈ «ǨȕȋȐȖǹȒȈȕ-01» 
țșȚȈȕȈȊȓȐȊȈȓȐ ȕȈ ȒȖȕȞȍȊȣȝ ȜȈȓȈȕȋȈȝ țȒȈȏȈȚȍȓȤ-
ȕȣȝ ȗȈȓȤȞȍȊ ȘțȒ, ȔȈȕȎȍȚț ȔȈȕȖȔȍȚȘȈ ȘȈșȗȖȓȈȋȈȓȐ 
ȕȈ ȗȘȈȊȖȔ ȗȘȍȌȗȓȍȟȤȍ ȕȈ 2–3 șȔ ȊȣȠȍ ȓȖȒȚȍȊȖȋȖ 
șȋȐȉȈ.
ǷȍȘȊȖȕȈȟȈȓȤȕȖ ȕȈ ȈȗȗȈȘȈȚȍ «ǨȕȋȐȖǹȒȈȕ-01» ȗȘȖ-

ȊȖȌȐȓȐ ȈȊȚȖȔȈȚȐȏȐȘȖȊȈȕȕȣȑ ȒȖȕȚțȘȕȣȑ ȈȕȈȓȐȏ ȗțȓȤ-
șȖȊȖȑ ȊȖȓȕȣ, ȖȞȍȕȐȊȈȓȐ ȟȈșȚȖȚț ȗțȓȤșȈ (ǿǷ), ȐȕȌȍȒș 
ȎȍșȚȒȖșȚȐ (SI, ȖȚȘȈȎȈȍȚ ȊȧȏȒȖ-ȥȓȈșȚȐȟȕȣȍ șȊȖȑșȚȊȈ 
ȒȘțȗȕȣȝ ȗȘȖȊȖȌȧȡȐȝ ȈȘȚȍȘȐȑ, ȈȖȘȚȣ), ȐȕȌȍȒș ȖȚȘȈ-
ȎȍȕȐȧ (RI, ȗȖȒȈȏȈȚȍȓȤ șȖșȚȖȧȕȐȧ ȚȖȕțșȈ ȔȍȓȒȐȝ ȘȍȏȐ-
șȚȐȊȕȣȝ ȈȘȚȍȘȐȑ), ȐȕȌȍȒș ȈțȋȔȍȕȚȈȞȐȐ, ȕȖȘȔȈȓȐȏȖ-
ȊȈȕȕȣȑ Ȍȓȧ ǿǷ ȘȈȊȕȖȑ 75 Ȋ ȔȐȕțȚț (AIp75, ȖȗȘȍȌȍȓȧ-
ȍȚșȧ ȎȍșȚȒȖșȚȤȦ șȚȍȕȒȐ ȈȖȘȚȣ), ȞȍȕȚȘȈȓȤȕȖȍ șȐșȚȖ-
ȓȐȟȍșȒȖȍ ȌȈȊȓȍȕȐȍ (SPa, ȊȍȓȐȟȐȕȈ șȐșȚȖȓȐȟȍșȒȖȋȖ 
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ǲȖȘȘȍȓȧȞȐȐ ȗȖȒȈȏȈȚȍȓȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȚȖȒȈ Ȑ ȜțȕȒȞȐȑ șȖșțȌȐșȚȖȋȖ ȥȕȌȖȚȍȓȐȧ ȗȘȐ ȈȚȍȘȖșȒȓȍȘȖȏȍ ȞȍȘȍȉȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ

ȌȈȊȓȍȕȐȧ Ȋ ȗȘȖȒșȐȔȈȓȤȕȖȔ ȖȚȌȍȓȍ ȈȖȘȚȣ). ǯȈȚȍȔ Ȋ 
Ȟȍȓȧȝ ȖȞȍȕȒȐ ȜțȕȒȞȐȐ ȥȕȌȖȚȍȓȐȧ ȗȘȖȊȖȌȐȓȐ ȖȒȒȓȦ-
ȏȐȖȕȕțȦ ȗȘȖȉț. Ǫ ȝȖȌȍ ȕȍȍ ȈȕȈȓȐȏȐȘȖȊȈȓȐ ȐȏȔȍȕȍȕȐȍ 
ȈȔȗȓȐȚțȌȣ ȗțȓȤșȖȊȖȑ ȊȖȓȕȣ —  ȐȕȌȍȒș ȖȒȒȓȦȏȐȐ, ȖȚ-
ȘȈȎȈȦȡȐȑ ȊȓȐȧȕȐȍ șȐȕȚȍȏȐȘȖȊȈȕȕȖȋȖ Ȋ ȝȖȌȍ ȚȍșȚȈ ȔȖ-
ȕȖȖȒșȐȌȈ ȈȏȖȚȈ ȕȈ ȋȓȈȌȒȐȍ ȔȣȠȞȣ ȈȘȚȍȘȐȈȓȤȕȖȑ șȚȍȕ-
ȒȐ ȔȍȓȒȐȝ ȘȍȏȐșȚȐȊȕȣȝ ȈȘȚȍȘȐȑ Ȑ ȈȘȚȍȘȐȖȓ. Ǩ ȚȈȒȎȍ 
ȊȣȟȐșȓȧȓȐ ȏȈȗȈȏȌȣȊȈȕȐȍ ȗțȓȤșȖȊȖȑ ȊȖȓȕȣ ȕȈ țȟȈșȚȒȍ 
ȌȐșȚȈȓȤȕȍȍ ȔȍșȚȈ ȖȒȒȓȦȏȐȐ — șȌȊȐȋ ȜȈȏ, ȖȗȘȍȌȍȓȧȍ-
Ȕȣȑ ȊȓȐȧȕȐȍȔ NO ȕȈ ȋȓȈȌȒȖȔȣȠȍȟȕȣȍ ȒȓȍȚȒȐ ȈȘȚȍȘȐ-
ȈȓȤȕȖȑ șȚȍȕȒȐ ȒȘțȗȕȣȝ ȔȣȠȍȟȕȣȝ ȈȘȚȍȘȐȑ.
ǷȖșȓȍ ȗȘȖȊȍȌȍȕȕȖȋȖ ȒȖȔȗȓȍȒșȕȖȋȖ ȖȉșȓȍȌȖȊȈȕȐȧ 

ȗȖ ȖȗȐșȈȕȕȖȑ ȊȣȠȍ șȝȍȔȍ ȌȍșȧȚȐ ȉȖȓȤȕȣȔ ș III șȚȈ-
ȌȐȍȑ ǽǰǴ ȉȣȓ ȕȈȏȕȈȟȍȕ ȒțȘș ȓȍȟȍȕȐȧ ȌȍȗȘȖȚȍȐȕȐȏȐ-
ȘȖȊȈȕȕȣȔ ȋȍȔȖȌȍȘȐȊȈȚȖȔ ȒȘȖȊȐ ȚȍȓȧȚ ȗȖ 1000 Ȕȋ/șțȚ
ȊȕțȚȘȐȊȍȕȕȖ ȒȈȗȍȓȤȕȖ Ȋ ȚȍȟȍȕȐȍ 10 Ȍȕȍȑ. ǷȖșȓȍ ȥȚȖ-
ȋȖ ȗȈȞȐȍȕȚȈȔ ȗȖȊȚȖȘȕȖ ȗȘȖȊȖȌȐȓȐ ǻǯǬǹ Ȑ ȐȏțȟȈȓȐ 
ȜțȕȒȞȐȐ ȥȕȌȖȚȍȓȐȧ.
ǬȈȕȕȣȍ ȈȕȈȓȐȏȐȘȖȊȈȓȐ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȗȘȖ-

ȋȘȈȔȔȣ «Statistica v. 6.0».

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǶșȕȖȊȕȣȍ ȐșșȓȍȌțȍȔȣȍ ȗȈȘȈȔȍȚȘȣ ȗȘȍȌșȚȈȊȓȍȕȣ 
Ȋ ȚȈȉȓ. 1. ǷȘȐ ȖȞȍȕȒȍ ȗȖȒȈȏȈȚȍȓȍȑ ȒȘȖȊȐ ț ȗȈȞȐȍȕȚȖȊ 
șȘȈȊȕȐȊȈȍȔȣȝ ȋȘțȗȗ țȘȖȊȍȕȤ ȝȖȓȍșȚȍȘȐȕȈ Ȑ ȚȘȐȋȓȐ-
ȞȍȘȐȌȖȊ ȖȒȈȏȈȓșȧ ȕȐȎȍ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ Ȑ șȖ-
șȚȈȊȐȓ 4,9 ± 0,3 Ȑ 0,6 ± 0,0 ȔȔȖȓȤ/ȓ șȖȖȚȊȍȚșȚȊȍȕȕȖ.
ǻ ȗȈȞȐȍȕȚȖȊ ș I, II Ȑ III șȚȈȌȐȧȔȐ ǽǰǴ țȘȖȊȍȕȤ ȝȖȓȍșȚȍ-
ȘȐȕȈ ȘȈȊȕȧȓșȧ 6,0 ± 0,4, 6,1 ± 0,4 Ȑ 6,0 ± 0,6 ȔȔȖȓȤ/ȓ,
Ȉ ȚȘȐȋȓȐȞȍȘȐȌȖȊ — 2,4 ± 1,0, 2,7 ± 0,7 Ȑ 2,6 ± 0,2 ȔȔȖȓȤ/ȓ

șȖȖȚȊȍȚșȚȊȍȕȕȖ. ǻȘȖȊȍȕȤ ȚȘȐȋȓȐȞȍȘȐȌȖȊ ȒȘȖȊȐ ȌȖșȚȖ-
ȊȍȘȕȖ ȊȣȠȍ (p <0,001) ț ȗȈȞȐȍȕȚȖȊ ș III șȚȈȌȐȍȑ 
ȐȠȍȔȐȐ ȔȖȏȋȈ ȗȖ șȘȈȊȕȍȕȐȦ ș ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȖȑ.
ǹȘȍȌȕȐȍ ȗȖȒȈȏȈȚȍȓȐ țȘȖȊȕȧ ȋȓȦȒȖȏȣ ȒȘȖȊȐ Ȋ Ȑș-

șȓȍȌțȍȔȣȝ ȋȘțȗȗȈȝ ȉȣȓȐ Ȋ ȗȘȍȌȍȓȈȝ ȘȍȜȍȘȍȕșȕȣȝ 
ȏȕȈȟȍȕȐȑ Ȑ șțȡȍșȚȊȍȕȕȖ ȕȍ ȘȈȏȓȐȟȈȓȐșȤ (Ș >0,05). 
ǻ Ȋșȍȝ ȗȈȞȐȍȕȚȖȊ ȖȞȍȕȐȊȈȓȐ ȔȈȒșȐȔȈȓȤȕțȦ ǳǹǲ ȗȖ 

ȖȉȡȐȔ șȖȕȕȣȔ ȈȘȚȍȘȐȧȔ (ǶǹǨ), ȊȕțȚȘȍȕȕȐȔ șȖȕȕȣȔ 
ȈȘȚȍȘȐȧȔ (ǪǹǨ) Ȑ șȘȍȌȕȐȔ ȔȖȏȋȖȊȣȔ ȈȘȚȍȘȐȧȔ (ǹǴǨ). 
Ǫ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ ȥȚȐ ȗȖȒȈȏȈȚȍȓȐ șȖșȚȈȊȐȓȐ 
63,7 ± 1,1, 62,7 ± 0,9 Ȑ 94,5 ± 0,7 șȔ/ș șȖȖȚȊȍȚșȚȊȍȕ-
ȕȖ Ȑ ȉȣȓȐ Ȋ ȗȘȍȌȍȓȈȝ ȕȖȘȔȣ. Ǫ ȋȘțȗȗȍ ȗȈȞȐȍȕȚȖȊ ș 
I șȚȈȌȐȍȑ ǽǰǴ ȌȈȕȕȣȍ ȗȖȒȈȏȈȚȍȓȐ ȖȚ ȒȖȕȚȘȖȓȤȕȖȑ 
ȋȘțȗȗȣ ȖȚȓȐȟȈȓȐșȤ ȕȍȏȕȈȟȐȚȍȓȤȕȖ — 60,0 ± 2,5, 
60,0 ± 2,1 Ȑ 94,0 ± 1,9 șȔ/ș șȖȖȚȊȍȚșȚȊȍȕȕȖ. ǹȕȐȎȍ-
ȕȐȍ ǳǹǲ ȗȖ ǶǹǨ, ǪǹǨ, ǹǴǨ ȕȈȉȓȦȌȈȓȐ ț ȉȖȓȤȕȣȝ șȖ II 
șȚȈȌȐȍȑ ǽǰǴ — 50,3 ± 0,5, 51,3 ± 0,3, 70,0 ± 1,5 șȔ/ș 
Ȑ ș III șȚȈȌȐȍȑ — 34,8 ± 3,1, 33,7 ± 2,4 Ȑ 54,1 ± 1,1 șȔ/ș.
ǷȘȐ III șȚȈȌȐȐ ǽǰǴ ȗȖȒȈȏȈȚȍȓȐ ǳǹǲ ȗȖ ȊșȍȔ șȖșțȌȈȔ 
ȉȣȓȐ ȕȐȎȍ ȕȖȘȔȈȓȤȕȣȝ ȐȓȐ șȖȖȚȊȍȚșȚȊȖȊȈȓȐ ȕȐȎ-
ȕȍȑ ȋȘȈȕȐȞȍ ȕȖȘȔȣ. ǳȐȕȍȑȕȈȧ șȒȖȘȖșȚȤ ȒȘȖȊȖȚȖȒȈ ȗȖ 
ǶǹǨ, ǪǹǨ Ȑ ǹǴǨ ț ȉȖȓȤȕȣȝ șȖ II Ȑ III șȚȈȌȐȧȔȐ ǽǰǴ 
ȉȣȓȈ ȌȖșȚȖȊȍȘȕȖ ȕȐȎȍ (p <0,001) ȗȖ șȘȈȊȕȍȕȐȦ ș Ȑș-
ȗȣȚțȍȔȣȔȐ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ.
ǷȘȐ ǻǯǬǹ ȚȈȒȎȍ ȊȣȧȊȐȓȐ ȐȏȔȍȕȍȕȐȍ ȚȖȓȡȐȕȣ ǲǰǴ 

șȖȕȕȣȝ ȈȘȚȍȘȐȑ: 0,7 ± 0,0 ȔȔ — Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗ-
ȗȍ, 0,7 ± 0,1, 1,0 ± 0,1 Ȑ 1,2 ± 0,1 ȔȔ — ț ȉȖȓȤȕȣȝ 
ș I, II Ȑ III șȚȈȌȐȧȔȐ ȐȠȍȔȐȐ ȔȖȏȋȈ șȖȖȚȊȍȚșȚȊȍȕȕȖ. 
ǻȊȍȓȐȟȍȕȐȍ ȐȕȌȍȒșȈ ǲǰǴ șȖȕȕȣȝ ȈȘȚȍȘȐȑ ț ȉȖȓȤȕȣȝ 
ș III șȚȈȌȐȍȑ ǽǰǴ ȌȖșȚȖȊȍȘȕȖ ȘȈȏȓȐȟȈȍȚșȧ (p <0,001) 
ș ȗȖȒȈȏȈȚȍȓȍȔ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ.

ǺȈȉȓȐȞȈ 1. ǷȖȒȈȏȈȚȍȓȐ ȖșȕȖȊȕȣȝ ȗȈȘȈȔȍȚȘȖȊ Ȋ ȖșȕȖȊȕȖȑ Ȑ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȈȝ

ǷȖȒȈȏȈȚȍȓȤ ǲȖȕȚȘȖȓȤȕȈȧ 
ȋȘțȗȗȈ

ǫȘțȗȗȈ ș ȝȘȖȕȐȟȍșȒȖȑ ȐȠȍȔȐȍȑ ȔȖȏȋȈ

I șȚȈȌȐȧ II șȚȈȌȐȧ III șȚȈȌȐȧ

ǽȖȓȍșȚȍȘȐȕ, ȔȔȖȓȤ/ȓ 4,9 ± 0,3 6,0 ± 0,4 6,1 ± 0,4* 6,0 ± 0,6 

ǺȘȐȋȓȐȞȍȘȐȌȣ, ȔȔȖȓȤ/ȓ 0,6 ± 0,0 2,4 ± 1,0 2,7 ± 0,7* 2,6 ± 0,2***

ǫȓȦȒȖȏȈ, ȔȔȖȓȤ/ȓ 5,1 ± 0,1 4,9 ± 0,2 5,6 ± 0,4 5,4 ± 0,3 

SI, Ȕș 6,9 ± 0,2 7,6 ± 0,5 7,9 ± 0,2** 8,1 ± 0,3 **

RI, % 28,8 ± 3,6 21,7 ± 1,5 26,7 ± 3,2 35,6 ± 6,3 

Alp75, % –12,8 ± 2,8 3,0 ± 6,7 15,6 ± 1,9*** 23,1 ± 2,7***

SPa, ȔȔ ȘȚ.șȚ. 113,0 ± 3,7 124,5 ± 7,6 125,3 ± 2,6* 137,9 ± 5,1*** 

ǰȕȌȍȒș ȖȒȒȓȦȏȐȐ 2,6 ± 0,2 1,9 ± 0,3 2,4 ± 0,2 1,6 ± 0,2**

ǹȌȊȐȋ ȜȈȏ, Ȕș 11,0 ± 0,7 8,7 ± 1,2 6,4 ± 0,7 *** 4,5 ± 0,9***

ǳǹǲ ȗȖ ǶǹǨ, șȔ/ș 63,7 ± 1,1 60,0 ± 2,5 50,3 ± 0,5*** 34,8 ± 3,1*** 

ǳǹǲ ȗȖ ǪǹǨ, șȔ/ș 62,7 ± 0,9 60,0 ± 2,1 51,3 ± 0,3*** 33,7 ± 2,4*** 

ǳǹǲ ȗȖ ǹǴǨ, șȔ/ș 94,5 ± 0,7 94,0 ± 1,9 70,0 ± 1,5*** 54,1 ± 1,1***

ǺȖȓȡȐȕȈ ǲǰǴ, ȔȔ 0,7 ± 0,0 0,7 ± 0,1 1,0 ± 0,1* 1,2 ± 0,1***

ǯȌȍșȤ Ȑ Ȋ ȚȈȉȓ. 2: SI — ȐȕȌȍȒș ȎȍșȚȒȖșȚȐ; RI — ȐȕȌȍȒș ȖȚȘȈȎȍȕȐȧ; Alp75 — ȐȕȌȍȒș ȈțȋȔȍȕȚȈȞȐȐ ȗȘȐ ǿǷ 75 Ȋ ȔȐȕț-
Țț; SPa — ȞȍȕȚȘȈȓȤȕȖȍ șȐșȚȖȓȐȟȍșȒȖȍ ȌȈȊȓȍȕȐȍ; ǳǹǲ — ȓȐȕȍȑȕȈȧ șȒȖȘȖșȚȤ ȒȘȖȊȖȚȖȒȈ; ǶǹǨ — ȖȉȡȈȧ șȖȕȕȈȧ ȈȘȚȍȘȐȧ; 
ǪǹǨ — ȊȕțȚȘȍȕȕȧȧ șȖȕȕȈȧ ȈȘȚȍȘȐȧ; ǹǴǨ — șȘȍȌȕȧȧ ȔȖȏȋȖȊȈȧ ȈȘȚȍȘȐȧ; ǲǰǴ — ȒȖȔȗȓȍȒș ȐȕȚȐȔȈ-ȔȍȌȐȈ. * — p <0,05; 
** — p <0,01; *** — p <0,001 ȗȘȐ șȘȈȊȕȍȕȐȐ ș ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȖȑ
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ǻ 2 Ȑȏ 15 ȗȈȞȐȍȕȚȖȊ șȖ II șȚȈȌȐȍȑ ǽǰǴ ȊȣȧȊȓȍȕȣ 
ȈȚȍȘȖșȒȓȍȘȖȚȐȟȍșȒȐȍ ȉȓȧȠȒȐ, șțȎȐȊȈȦȡȐȍ ȗȘȖșȊȍȚ ȌȖ 
30% ȌȐȈȔȍȚȘȈ șȖșțȌȈ. ǻ 8 Ȑȏ 27 ȗȈȞȐȍȕȚȖȊ ș III șȚȈȌȐ-
ȍȑ ǽǰǴ ȖȉȕȈȘțȎȍȕ șȚȍȕȖȏȐȘțȦȡȐȑ ȈȚȍȘȖșȒȓȍȘȖȏ ȞȍȘȍ-
ȉȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ ȘȈȏȓȐȟȕȖȑ șȚȍȗȍȕȐ ȊȣȘȈȎȍȕȕȖșȚȐ ș 
ȔȈȒșȐȔȈȓȤȕȣȔȐ ȏȕȈȟȍȕȐȧȔȐ ȌȖ 75% Ȑȝ ȌȐȈȔȍȚȘȈ. 
ǷȘȐ ȖȗȘȍȌȍȓȍȕȐȐ ȗȖȒȈȏȈȚȍȓȍȑ ȕȈ «ǨȕȋȐȖǹȒȈȕ-01» 

(șȔ. ȚȈȉȓ. 1) ȗȖȓțȟȍȕȣ șȓȍȌțȦȡȐȍ ȘȍȏțȓȤȚȈȚȣ ȒȖȕȚțȘ-
ȕȖȋȖ ȈȕȈȓȐȏȈ ȗțȓȤșȖȊȖȑ ȊȖȓȕȣ. ǰȕȌȍȒș ȎȍșȚȒȖșȚȐ ȘȈȏ-
ȓȐȟȈȓșȧ ȊȖ Ȋșȍȝ ȟȍȚȣȘȍȝ ȘȈșșȔȈȚȘȐȊȈȍȔȣȝ ȋȘțȗȗȈȝ, 
ȗȘȐȟȍȔ ȕȐȎȍ ȉȣȓ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ — 6,9 ± 0,2 Ȕș, ȟȚȖ 
șȖȖȚȊȍȚșȚȊȖȊȈȓȖ ȕȖȘȔȍ ț ȏȌȖȘȖȊȣȝ ȓȦȌȍȑ [7]. ǻ ȉȖȓȤ-
ȕȣȝ ș I, II Ȑ III șȚȈȌȐȧȔȐ ǽǰǴ Ȗȕ șȖșȚȈȊȓȧȓ 7,6 ± 0,5,
7,9 ± 0,2 Ȑ 8,1 ± 0,3 Ȕș șȖȖȚȊȍȚșȚȊȍȕȕȖ. ǻ ȗȈȞȐȍȕȚȖȊ ș 
III șȚȈȌȐȍȑ ǽǰǴ ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ șȖȖȚȊȍȚșȚȊȖȊȈȓ ȊȍȘȝ-
ȕȍȑ ȋȘȈȕȐȞȍ ȕȖȘȔȣ ȏȌȖȘȖȊȣȝ ȓȐȞ. ǺȈȒȈȧ Ȏȍ ȚȍȕȌȍȕȞȐȧ 
ȖȚȔȍȟȍȕȈ Ȑ ȗȖ ȐȕȌȍȒșț ȈțȋȔȍȕȚȈȞȐȐ ȗȘȐ ǿǷ 75 Ȋ ȔȐȕț-
Țț. Ǫ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ Ȗȕ șȖșȚȈȊȐȓ — 12,8 ± 2,8%,
ț ȉȖȓȤȕȣȝ ș I, II Ȑ III șȚȈȌȐȧȔȐ ǽǰǴ — 3,0 ± 6,7, 
15,6 ± 1,9 Ȑ 23,1 ± 2,7% șȖȖȚȊȍȚșȚȊȍȕȕȖ. ǵȍșȔȖȚȘȧ 
ȕȈ țȊȍȓȐȟȍȕȐȍ ȐȕȌȍȒșȈ ȈțȋȔȍȕȚȈȞȐȐ ș ȕȈȘȈșȚȈȕȐȍȔ 
șȚȈȌȐȐ ǽǰǴ, ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ ȕȍ ȗȘȍȊȣȠȈȓ ȕȖȘȔȈȓȤ-
ȕȣȝ ȏȕȈȟȍȕȐȑ ȌȈȕȕȖȑ ȊȖȏȘȈșȚȕȖȑ ȋȘțȗȗȣ. ǷȖ ȐȕȌȍȒșț 
ȈțȋȔȍȕȚȈȞȐȐ ȗȘȐ ǿǷ 75 Ȋ ȔȐȕțȚț ȊȣȧȊȓȍȕȣ ȌȖșȚȖȊȍȘ-
ȕȣȍ ȖȚȓȐȟȐȧ ȏȕȈȟȍȕȐȑ ț ȗȈȞȐȍȕȚȖȊ șȖ II Ȑ III șȚȈȌȐȧȔȐ 
ǽǰǴ ȗȖ șȘȈȊȕȍȕȐȦ ș ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȖȑ (p <0,001).
ǿȍȚȒȐȝ ȏȈȒȖȕȖȔȍȘȕȖșȚȍȑ ȐȏȔȍȕȍȕȐȑ ȐȕȌȍȒșȈ ȖȚȘȈ-

ȎȍȕȐȧ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ șȚȈȌȐȐ ȐȠȍȔȐȐ ȔȖȏȋȈ ȊȣȧȊ-
ȓȍȕȖ ȕȍ ȉȣȓȖ. Ǫ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ 
șȖșȚȈȊȐȓ 28,8 ± 3,6%, ț ȗȈȞȐȍȕȚȖȊ ș I Ȑ II șȚȈȌȐȧ-
ȔȐ ǽǰǴ — 21,7 ± 1,5 Ȑ 26,7 ± 3,2% șȖȖȚȊȍȚșȚȊȍȕȕȖ. 
ǻ ȗȈȞȐȍȕȚȖȊ ș III șȚȈȌȐȍȑ ȐȠȍȔȐȐ ȔȖȏȋȈ ȐȕȌȍȒș ȖȚȘȈ-
ȎȍȕȐȧ ȗȘȍȊȣșȐȓ ȕȖȘȔȈȓȤȕȣȍ ȗȖȒȈȏȈȚȍȓȐ Ȑ ȉȣȓ ȘȈȊȍȕ 
35,6 ± 6,3%.
ǾȍȕȚȘȈȓȤȕȖȍ șȐșȚȖȓȐȟȍșȒȖȍ ȌȈȊȓȍȕȐȍ ȉȣȓȖ ȊȣȠȍ 

ț ȉȖȓȤȕȣȝ ș III șȚȈȌȐȍȑ ȐȠȍȔȐȐ ȔȖȏȋȈ Ȑ șȖșȚȈȊȓȧȓȖ 
137,9 ± 5,1 ȔȔ ȘȚ.șȚ., ț ȗȈȞȐȍȕȚȖȊ ș I Ȑ II șȚȈȌȐȧ-
ȔȐ — 124,5 ± 7,6 Ȑ 125,3 ± 2,6 ȔȔ ȘȚ.șȚ. ǵȈȐȉȖȓȍȍ 
ȕȐȏȒȐȍ ȏȕȈȟȍȕȐȧ ȕȈȉȓȦȌȈȓȐ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ — 
113,0 ± 3,7 ȔȔ ȘȚ.șȚ. 

Ǫ ȝȖȌȍ ȖȒȒȓȦȏȐȖȕȕȖȑ ȗȘȖȉȣ șȌȊȐȋ ȜȈȏ șȖșȚȈȊȐȓ 
11,0 ± 0,7 Ȕș Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ, ȟȚȖ șȖȖȚȊȍȚșȚȊț-
ȍȚ ȕȖȘȔȈȓȤȕȣȔ ȏȕȈȟȍȕȐȧȔ ȏȌȖȘȖȊȣȝ ȓȐȞ. ǪȖ Ȋșȍȝ 
ȚȘȍȝ ȋȘțȗȗȈȝ ȗȈȞȐȍȕȚȖȊ ș ȈȚȍȘȖșȒȓȍȘȖȏȖȔ ȥȚȖȚ ȗȖȒȈ-
ȏȈȚȍȓȤ ȉȣȓ ȕȐȎȍ ȕȖȘȔȣ, Ȑ ȗȖ ȔȍȘȍ ȗȘȖȋȘȍșșȐȘȖȊȈȕȐȧ 
ȈȚȍȘȖșȒȓȍȘȖȏȈ ȖȚȔȍȟȈȓȐ ȍȋȖ ȌȈȓȤȕȍȑȠȍȍ ȗȖȕȐȎȍȕȐȍ. 
ǻ ȉȖȓȤȕȣȝ ș I, II Ȑ III șȚȈȌȐȧȔȐ ǽǰǴ șȌȊȐȋ ȜȈȏ ȉȣȓ ȘȈ-
Ȋȍȕ 8,7 ± 1,2, 6,4 ± 0,7 Ȑ 4,5 ± 0,9 Ȕș șȖȖȚȊȍȚșȚȊȍȕȕȖ. 
ǬȖșȚȖȊȍȘȕȣȍ ȖȚȓȐȟȐȧ ȗȖ ȌȈȕȕȖȔț ȗȖȒȈȏȈȚȍȓȦ ȊȣȧȊ-
ȓȍȕȣ ț ȗȈȞȐȍȕȚȖȊ ș II Ȑ III șȚȈȌȐȧȔȐ ǽǰǴ ȗȖ șȘȈȊȕȍ-
ȕȐȦ ș ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȖȑ (p <0,001).
ǰȕȌȍȒș ȖȒȒȓȦȏȐȐ Ȋ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȍ Ȑ Ȋ ȋȘțȗȗȍ 

ȉȖȓȤȕȣȝ șȖ II șȚȈȌȐȍȑ ǽǰǴ ȉȣȓ Ȋ ȗȘȍȌȍȓȈȝ ȕȖȘȔȣ Ȍȓȧ 
ȏȌȖȘȖȊȣȝ ȓȐȞ (2,6 ± 0,2 Ȑ 2,4 ± 0,2 șȖȖȚȊȍȚșȚȊȍȕȕȖ) 
Ȑ ȕȐȎȍ ȕȖȘȔȣ ț ȗȈȞȐȍȕȚȖȊ ș I Ȑ III șȚȈȌȐȧȔȐ ȐȠȍȔȐȐ 
(1,9 ± 0,3 Ȑ 1,6 ± 0,2).
ǷȘȐ ȗȘȖȊȍȌȍȕȐȐ ȒȖȘȘȍȓȧȞȐȖȕȕȖȋȖ ȈȕȈȓȐȏȈ ȔȍȎȌț 

ȗȖȒȈȏȈȚȍȓȧȔȐ, ȗȖȓțȟȍȕȕȣȔȐ ȗȘȐ ǻǯǬǹ Ȑ ȕȈ «ǨȕȋȐȖ-
ǹȒȈȕ-01», ȉȣȓȈ ȊȣȧȊȓȍȕȈ ȗȘȧȔȈȧ ȒȖȘȘȍȓȧȞȐȖȕȕȈȧ 
ȏȈȊȐșȐȔȖșȚȤ ȔȍȎȌț ȔȈȒșȐȔȈȓȤȕȖȑ ǳǹǲ Ȋ ȐșșȓȍȌțȍ-
Ȕȣȝ ȞȍȘȍȉȘȈȓȤȕȣȝ ȈȘȚȍȘȐȧȝ Ȑ șȌȊȐȋȖȔ ȜȈȏ (r = 0,95) 
Ȑ ȖȉȘȈȚȕȈȧ — ȔȍȎȌț ȚȖȓȡȐȕȖȑ ǲǰǴ Ȑ șȌȊȐȋȖȔ ȜȈȏ 
(r = –0,96). ǶȉȘȈȚȕȈȧ ȒȖȘȘȍȓȧȞȐȖȕȕȈȧ ȏȈȊȐșȐȔȖșȚȤ 
ȗȖȓțȟȍȕȈ ȔȍȎȌț șȒȖȘȖșȚȕȣȔȐ ȗȖȒȈȏȈȚȍȓȧȔȐ ȒȘȖȊȖȚȖ-
ȒȈ Ȑ ȗȖȒȈȏȈȚȍȓȧȔȐ ȒȖȕȚțȘȕȖȋȖ ȈȕȈȓȐȏȈ — ȐȕȌȍȒșȖȔ 
ȎȍșȚȒȖșȚȐ (r = –0,83) Ȑ ȐȕȌȍȒșȖȔ ȈțȋȔȍȕȚȈȞȐȐ ȗȘȐ 
ǿǷ 75 Ȋ ȔȐȕțȚț (r = –0,92). ǷȘȧȔțȦ ȒȖȘȘȍȓȧȞȐȖȕȕțȦ 
șȊȧȏȤ ȕȈȉȓȦȌȈȓȐ ȔȍȎȌț ȚȖȓȡȐȕȖȑ ǲǰǴ Ȑ ȐȕȌȍȒșȈȔȐ 
ȎȍșȚȒȖșȚȐ Ȑ ȈțȋȔȍȕȚȈȞȐȐ ȗȘȐ ǿǷ 75 Ȋ ȔȐȕțȚț (r = 0,84 Ȑ
r = 0,93 șȖȖȚȊȍȚșȚȊȍȕȕȖ).
ǷȘȐ ȈȕȈȓȐȏȍ ȗȖȓțȟȍȕȕȣȝ ȘȍȏțȓȤȚȈȚȖȊ ȖȉȘȈȡȈȦȚ 

ȕȈ șȍȉȧ ȊȕȐȔȈȕȐȍ ȕȈȐȉȖȓȍȍ ȟȍȚȒȐȍ ȖȚȓȐȟȐȧ ȔȍȎȌț 
ȐșȗȣȚțȍȔȣȔȐ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ Ȑ ȗȈȞȐȍȕȚȈȔȐ ș 
ǽǰǴ, ȕȈȟȐȕȈȧ șȖ II șȚȈȌȐȐ. 
ǶșȕȖȊȣȊȈȧșȤ ȕȈ ȚȖȔ ȜȈȒȚȍ, ȟȚȖ ȌȍȗȘȖȚȍȐȕȐȏȐȘȖ-

ȊȈȕȕȣȑ ȋȍȔȖȌȍȘȐȊȈȚ ȒȘȖȊȐ ȚȍȓȧȚ ȊȓȐȧȍȚ ȕȈ ȊȈȏȖȔȖ-
ȚȖȘȕțȦ Ȑ ȔȍȚȈȉȖȓȐȟȍșȒțȦ ȜțȕȒȞȐȦ ȥȕȌȖȚȍȓȐȧ ȏȌȖ-
ȘȖȊȣȝ ȓȦȌȍȑ [12], Ȕȣ ȐȏțȟȐȓȐ ȍȋȖ ȌȍȑșȚȊȐȍ ȕȈ ȥȕ-
ȌȖȚȍȓȐȈȓȤȕțȦ ȜțȕȒȞȐȦ șȖșțȌȖȊ ț ȗȈȞȐȍȕȚȖȊ ș ȞȍȘȍ-
ȉȘȈȓȤȕȣȔ ȈȚȍȘȖșȒȓȍȘȖȏȖȔ.

ǺȈȉȓȐȞȈ 2. ǬȐȕȈȔȐȒȈ ȗȖȒȈȏȈȚȍȓȍȑ ȕȈ ȜȖȕȍ ȓȍȟȍȕȐȧ ȌȍȗȘȖȚȍȐȕȐȏȐȘȖȊȈȕȕȣȔ ȋȍȔȖȌȍȘȐȊȈȚȖȔ ȒȘȖȊȐ ȚȍȓȧȚ ț ȗȈ-
ȞȐȍȕȚȖȊ ș III șȚȈȌȐȍȑ ǽǰǴ (ȗȖȓțȟȍȕȣ ȕȈ «ǨȕȋȐȖǹȒȈȕ-01» Ȑ ȗȘȐ ǻǯǬǹ)

ǷȖȒȈȏȈȚȍȓȤ ǬȖ ȓȍȟȍȕȐȧ ǷȖșȓȍ ȓȍȟȍȕȐȧ

SI, Ȕș 7,7 ± 0,3 8,1 ± 0,2

RI, % 41,2 ± 4,6 41,1 ± 6,3

Alp75, % 22,2 ± 3,0 26,8 ± 4,0

SPa, ȔȔ ȘȚ.șȚ. 132,6 ± 6,2 129,6 ± 5,3

ǰȕȌȍȒș ȖȒȒȓȦȏȐȐ 1,6 ± 0,2 2,3 ± 0,2*

ǹȌȊȐȋ ȜȈȏ, Ȕș 4,5 ± 0,5 6,1 ± 0,5*

ǳǹǲ ȗȖ ȥȒșȚȘȈȒȘȈȕȐȈȓȤȕȣȔ ǷǨ, șȔ/ș 32,8 ± 2,2 43,6 ± 2,5**

ǳǹǲ ȗȖ ȐȕȚȘȈȒȘȈȕȐȈȓȤȕȣȔ ǷǨ, șȔ/ș 33,4 ± 1,9 42,3 ± 2,0**

ǳǹǲ ȗȖ ǶǨ, șȔ/ș 50,3 ± 1,6 56,1 ± 1,8*

ǶǨ — ȖșȕȖȊȕȈȧ ȈȘȚȍȘȐȧ; ǷǨ — ȗȖȏȊȖȕȖȟȕȣȍ ȈȘȚȍȘȐȐ. * — p <0,05; ** — p <0,01 ȗȘȐ șȘȈȊȕȍȕȐȐ ș șȖȖȚȊȍȚșȚȊțȦȡȐȔȐ ȗȖ-
ȒȈȏȈȚȍȓȧȔȐ ȌȖ ȓȍȟȍȕȐȧ
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ǲȖȘȘȍȓȧȞȐȐ ȗȖȒȈȏȈȚȍȓȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȚȖȒȈ Ȑ ȜțȕȒȞȐȑ șȖșțȌȐșȚȖȋȖ ȥȕȌȖȚȍȓȐȧ ȗȘȐ ȈȚȍȘȖșȒȓȍȘȖȏȍ ȞȍȘȍȉȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ

ǷȖșȓȍ ȗȘȖȊȍȌȍȕȐȧ ȒțȘșȈ ȓȍȟȍȕȐȧ ȌȍȗȘȖȚȍȐȕȐȏȐ-
ȘȖȊȈȕȕȣȔ ȋȍȔȖȌȍȘȐȊȈȚȖȔ ȒȘȖȊȐ ȚȍȓȧȚ ț ȗȈȞȐȍȕȚȖȊ ș 
III șȚȈȌȐȍȑ ǽǰǴ ȗȘȐ ǻǯǬǹ ȉȣȓȖ ȊȣȧȊȓȍȕȖ țȊȍȓȐȟȍ-
ȕȐȍ ǳǹǲ ȗȖ ȥȒșȚȘȈ- Ȑ ȐȕȚȘȈȒȘȈȕȐȈȓȤȕȣȔ ȖȚȌȍȓȈȔ ȗȖ-
ȏȊȖȕȖȟȕȣȝ ȈȘȚȍȘȐȑ (ș 32,8 ± 2,2 ȌȖ 43,6 ± 2,5 șȔ/ș 
Ȑ ș 33,4 ± 1,9 ȌȖ 42,3 ± 2,0 șȔ/ș șȖȖȚȊȍȚșȚȊȍȕȕȖ; 
p <0,01) Ȑ ȗȖ ȖșȕȖȊȕȖȑ ȈȘȚȍȘȐȐ (ș 50,3 ± 1,6 ȌȖ 
56,1 ± 1,8 șȔ/ș; p <0,05). ǷȘȐ ȗȘȖȊȍȌȍȕȐȐ ȖȒȒȓȦȏȐ-
ȖȕȕȖȑ ȗȘȖȉȣ ȉȣȓȐ ȊȣȧȊȓȍȕȣ ȐȏȔȍȕȍȕȐȧ ȗȖȒȈȏȈȚȍȓȍȑ 
ȕȈ «ǨȕȋȐȖǹȒȈȕ-01». ǬȈȕȕȣȍ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȚȈȉȓ. 2.
ǶȚȔȍȟȍȕȖ ȕȈȘȈșȚȈȕȐȍ șȌȊȐȋȈ ȜȈȏ ș 4,5 ± 0,5 ȌȖ 
6,1 ± 0,5 Ȕș (p <0,05) Ȑ ȐȕȌȍȒșȈ ȖȒȒȓȦȏȐȐ ș 1,6 ± 0,2 
ȌȖ 2,3 ± 0,2 (p <0,05). 
ǷȘȐ ȐȏțȟȍȕȐȐ ȒȖȘȘȍȓȧȞȐȖȕȕȖȑ șȊȧȏȐ ȔȍȎȌț Șȍ-

ȏțȓȤȚȈȚȈȔȐ ȗȘȐ ǻǯǬǹ Ȑ ȗȖȒȈȏȈȚȍȓȧȔȐ ȕȈ «ǨȕȋȐȖ-
ǹȒȈȕ-01» ȗȖșȓȍ ȗȘȖȊȍȌȍȕȐȧ ȒțȘșȈ ȓȍȟȍȕȐȧ ȌȍȗȘȖȚȍ-
ȐȕȐȏȐȘȖȊȈȕȕȣȔ ȋȍȔȖȌȍȘȐȊȈȚȖȔ ȒȘȖȊȐ ȚȍȓȧȚ țșȚȈȕȖȊ-
ȓȍȕȖ ȕȈȓȐȟȐȍ ȗȘȧȔȖȑ ȒȖȘȘȍȓȧȞȐȐ ȔȍȎȌț ȕȈȘȈșȚȈȕȐȍȔ 
ǳǹǲ ȗȖ ȗȖȏȊȖȕȖȟȕȣȔ Ȑ ȖșȕȖȊȕȖȑ ȈȘȚȍȘȐȧȔ Ȑ țȔȍȕȤ-
ȠȍȕȐȍȔ ȊȣȘȈȎȍȕȕȖșȚȐ ȥȕȌȖȚȍȓȐȈȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ Ȋ 
ȒȘțȗȕȣȝ ȔȣȠȍȟȕȣȝ ȈȘȚȍȘȐȧȝ (r = 0,99). ǵȍșȔȖȚȘȧ ȕȈ 
țȓțȟȠȍȕȐȍ ȗȖȒȈȏȈȚȍȓȍȑ ȜțȕȒȞȐȐ ȥȕȌȖȚȍȓȐȧ ȔȍȓȒȐȝ 
ȔȣȠȍȟȕȣȝ ȈȘȚȍȘȐȑ (ȐȕȌȍȒș ȖȒȒȓȦȏȐȐ), ȒȖȘȘȍȓȧȞȐȐ ș 
ȌȈȕȕȣȔȐ ǻǯǬǹ ȕȍ ȖȉȕȈȘțȎȍȕȖ.
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ț ȗȈȞȐȍȕȚȖȊ ș ȈȚȍȘȖșȒȓȍȘȖȏȖȔ 

ȔȈȋȐșȚȘȈȓȤȕȣȝ ȗȘȍȞȍȘȍȉȘȈȓȤȕȣȝ ȈȘȚȍȘȐȑ Ȑ ǽǰǴ 
ȕȈȘȧȌț șȖ șȕȐȎȍȕȐȍȔ ȓȐȕȍȑȕȖȑ șȒȖȘȖșȚȐ ȒȘȖȊȖȚȖ-
ȒȈ ȗȘȐ ǻǯǬǹ ȕȈȉȓȦȌȈȓȐ șȕȐȎȍȕȐȍ ȊȧȏȒȖ-ȥȓȈșȚȐȟȍ-
șȒȐȝ șȊȖȑșȚȊ ȈȖȘȚȣ, Ȉ ȚȈȒȎȍ ȌȐșȜțȕȒȞȐȦ ȥȕȌȖȚȍȓȐȧ 
Ȋ ȒȘțȗȕȣȝ ȔȣȠȍȟȕȣȝ ȈȘȚȍȘȐȧȝ, ȟȚȖ ȒȖȘȘȍȓȐȘțȍȚ ș 
ȐȏȔȍȕȍȕȐȍȔ ȚȖȓȡȐȕȣ ǲǰǴ șȖȕȕȣȝ ȈȘȚȍȘȐȑ. ǵȍ Ȋȣ-
ȧȊȓȍȕȖ șȊȧȏȐ ȔȍȎȌț ȌȈȕȕȣȔȐ ǻǯǬǹ Ȑ ȗȖȒȈȏȈȚȍȓȧȔȐ 
ȜțȕȒȞȐȐ ȥȕȌȖȚȍȓȐȧ ȔȍȓȒȐȝ (ȔȣȠȍȟȕȣȝ) ȈȘȚȍȘȐȑ. 
ǪȍȘȖȧȚȕȖ, ȥȚȖ ȔȖȎȕȖ ȖȉȢȧșȕȐȚȤ ȚȍȔ, ȟȚȖ ȗȘȐ ȈȚȍȘȖ-
șȒȓȍȘȖȏȍ Ȋ ȗȘȖȞȍșș ȊȖȊȓȍȟȍȕȣ ȈȘȚȍȘȐȐ ȒȘțȗȕȖȋȖ Ȑ 
șȘȍȌȕȍȋȖ ȒȈȓȐȉȘȖȊ (ȥȓȈșȚȐȟȍșȒȖȋȖ Ȑ ȔȣȠȍȟȕȖ-ȥȓȈ-
șȚȐȟȍșȒȖȋȖ ȚȐȗȈ).
ǹȕȐȎȍȕȐȍ ǳǹǲ ȗȖ ǶǹǨ, ǪǹǨ, ǹǴǨ Ȑ țȊȍȓȐȟȍȕȐȍ 

ȚȖȓȡȐȕȣ ǲǰǴ ȕȈȉȓȦȌȈȓȐ ț ȉȖȓȤȕȣȝ șȖ II Ȑ III șȚȈȌȐȧ-
ȔȐ ǽǰǴ. Ǫ ȚȖ Ȏȍ ȊȘȍȔȧ ȗȖȒȈȏȈȚȍȓȤ, ȝȈȘȈȒȚȍȘȐȏțȦȡȐȑ 
ȜțȕȒȞȐȦ ȥȕȌȖȚȍȓȐȧ (șȌȊȐȋ ȜȈȏ), ȐȔȍȓ ȖȚȒȓȖȕȍȕȐȧ ȖȚ 
ȕȖȘȔȈȓȤȕȣȝ ȏȕȈȟȍȕȐȑ Ȑ ț ȗȈȞȐȍȕȚȖȊ ș I șȚȈȌȐȍȑ. ȅȚȖ 
șȖȋȓȈșțȍȚșȧ ș ȔȕȍȕȐȍȔ ȘȧȌȈ ȈȊȚȖȘȖȊ, ȟȚȖ ȗțșȒȖȊțȦ 
ȘȖȓȤ Ȋ ȘȈȏȊȐȚȐȐ ȈȚȍȘȖșȒȓȍȘȖȏȈ ȐȋȘȈȍȚ ȗȖȊȘȍȎȌȍȕȐȍ 
ȥȕȌȖȚȍȓȐȧ, Ȑ ȍȋȖ ȌȐșȜțȕȒȞȐȧ ȊȣȧȊȓȧȍȚșȧ ȍȡȍ ȌȖ ȘȈȏ-
ȊȐȚȐȧ ȈȚȍȘȖșȒȓȍȘȖȚȐȟȍșȒȐȝ ȐȏȔȍȕȍȕȐȑ ȈȘȚȍȘȐȈȓȤȕȖȑ 
șȚȍȕȒȐ [9, 13–15]. ǷȖȒȈȏȈȚȍȓȤȕȖ Ȋ șȊȧȏȐ ș ȥȚȐȔ, ȟȚȖ 
ȕȈȐȉȖȓȍȍ ȟțȊșȚȊȐȚȍȓȤȕȣȔ șȘȍȌȐ ȐȏțȟȈȍȔȣȝ ȗȈȘȈȔȍ-
ȚȘȖȊ ȗȘȐ ȈȚȍȘȖșȒȓȍȘȖȏȍ șȖșțȌȖȊ ȔȖȏȋȈ ȧȊȓȧȍȚșȧ șȌȊȐȋ 
ȜȈȏ Ȋ ȝȖȌȍ ȖȒȒȓȦȏȐȖȕȕȖȑ ȗȘȖȉȣ, ȒȖȚȖȘȣȑ ȖȗȘȍȌȍȓȧ-
ȍȚșȧ ȊȓȐȧȕȐȍȔ ȔȖȕȖȖȒșȐȌȈ ȈȏȖȚȈ ȕȈ ȋȓȈȌȒȖȔȣȠȍȟȕȣȍ 
ȒȓȍȚȒȐ ȈȘȚȍȘȐȈȓȤȕȖȑ șȚȍȕȒȐ ȒȘțȗȕȣȝ ȔȣȠȍȟȕȣȝ ȈȘ-
ȚȍȘȐȑ.
ǸȍȏțȓȤȚȈȚȣ, ȗȖȓțȟȍȕȕȣȍ ȗȖșȓȍ ȗȘȖȊȍȌȍȕȐȧ ȒțȘ-

șȈ ȓȍȟȍȕȐȧ ȌȍȗȘȖȚȍȐȕȐȏȐȘȖȊȈȕȕȣȔ ȋȍȔȖȌȍȘȐȊȈȚȖȔ 
ȒȘȖȊȐ ȚȍȓȧȚ, ȗȖȏȊȖȓȧȦȚ șȌȍȓȈȚȤ ȊȣȊȖȌ, ȟȚȖ ȗȘȍȗȈȘȈȚ 
ȗȘȐ ȒțȘșȖȊȖȔ ȕȈȏȕȈȟȍȕȐȐ țȓțȟȠȈȍȚ ȥȕȌȖȚȍȓȐȈȓȤȕțȦ 
ȜțȕȒȞȐȦ ȒȘțȗȕȣȝ șȖșțȌȖȊ ȔȣȠȍȟȕȖȋȖ ȚȐȗȈ Ȑ ȥȜȜȍȒ-
ȚȐȊȍȕ ȗȘȐ ȓȍȟȍȕȐȐ ȗȈȞȐȍȕȚȖȊ ș ȈȚȍȘȖșȒȓȍȘȖȏȖȔ.
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ǹȖȊȘȍȔȍȕȕȣȍ ȊȖȏȔȖȎȕȖșȚȐ ȐșșȓȍȌȖȊȈȕȐȧ 
ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ Ȑ țȘȖȊȕȧ 
ȞȍȘȍȉȘȈȓȤȕȖȑ ȗȍȘȜțȏȐȐ ț ȉȖȓȤȕȣȝ 
ș ȖȒȒȓȦȏȐȘțȦȡȐȔȐ ȗȖȘȈȎȍȕȐȧȔȐ 
ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ 
ǰ.Ƿ.ǨșȓȈȕȐȌȐ1, ǳ.ǰ.ǷȣȠȒȐȕȈ2, Ǻ.ǵ.ǹȍȘȋțȓȈȌȏȍ1  

1ǵȈțȟȕȣȑ ȞȍȕȚȘ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȑ ȝȐȘțȘȋȐȐ ȐȔ. Ǩ.ǵ.ǩȈȒțȓȍȊȈ, ǴȖșȒȊȈ
(ȌȐȘȍȒȚȖȘ — ȈȒȈȌ. ǸǨǵ Ȑ ǸǨǴǵ ǳ.Ǩ.ǩȖȒȍȘȐȧ);
2ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ,
ȒȈȜȍȌȘȈ ȕȍȊȘȖȓȖȋȐȐ Ȑ ȕȍȑȘȖȝȐȘțȘȋȐȐ ȓȍȟȍȉȕȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ
(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȈȒȈȌ. ǸǨǴǵ, ȗȘȖȜ. ǭ.ǰ.ǫțșȍȊ)

Ǫ șȚȈȚȤȍ ȗȘȍȌșȚȈȊȓȍȕ ȓȐȚȍȘȈȚțȘȕȣȑ ȖȉȏȖȘ șȖȊȘȍȔȍȕȕȣȝ ȌȈȕȕȣȝ ȗȖ ȔȍȚȖȌȈȔ ȐșșȓȍȌȖȊȈȕȐȧ ȔȖȏȋȖȊȖȋȖ ȒȘȖȊȖȚȖȒȈ 
ȕȈ ȥȒșȚȘȈ- Ȑ ȐȕȚȘȈȒȘȈȕȐȈȓȤȕȖȔ țȘȖȊȕȧȝ ȗȘȐ ȖȒȒȓȦȏȐȘțȦȡȐȝ ȏȈȉȖȓȍȊȈȕȐȧȝ ȉȘȈȝȐȖȞȍȜȈȓȤȕȣȝ ȈȘȚȍȘȐȑ. ǻ ȉȖȓȤ-
ȕȣȝ ș ȐȠȍȔȐȍȑ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȖȗȐșȈȕȣ ȊȖȏȔȖȎȕȖșȚȐ ȖȞȍȕȒȐ țȘȖȊȕȧ ȗȍȘȜțȏȐȐ ȕȍȐȕȊȈȏȐȊȕȣȔȐ ȔȍȚȖȌȈȔȐ — 
ȖȌȕȖȜȖȚȖȕȕȖȑ ȥȔȐșșȐȖȕȕȖȑ ȒȖȔȗȤȦȚȍȘȕȖȑ ȚȖȔȖȋȘȈȜȐȍȑ ș 99mTș-ǫǴǷǨǶ Ȑ țȓȤȚȘȈȏȊțȒȖȊȣȔȐ ȔȍȚȖȌȈȔȐ ȌȐȈȋȕȖ-
șȚȐȒȐ ș ȜțȕȒȞȐȖȕȈȓȤȕȣȔȐ ȕȈȋȘțȏȖȟȕȣȔȐ ȗȘȖȉȈȔȐ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȞȍȘȍȉȘȈȓȤȕȣȑ ȈȚȍȘȖșȒȓȍȘȖȏ, ȐȠȍȔȐȟȍșȒȐȑ ȐȕșțȓȤȚ, ȈțȚȖȘȍȋțȓȧȞȐȧ, ȒȈȘȖȚȐȌȕȣȑ șȚȍȕȖȏ, țȓȤ-
ȚȘȈȏȊțȒȖȊȖȍ ȌțȗȓȍȒșȕȖȍ șȒȈȕȐȘȖȊȈȕȐȍ

Present capabilities of brain circulation evaluation 
and level of cerebral perfusion in patients with 
brachiocephalic arteries occlusive disease

I.P.Aslanidi1, L.I.Pyshkina2, T.N.Serguladze1
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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.
Key words: cerebral Ȉtherosclerosis, ischemic stroke, autoregulation, carotid stenosis, ultrasonic duplex scanning
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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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ǲȓȐȕȐȟȍșȒȐȍ ȜȖȘȔȣ ȚțȉȍȘȒțȓȍȏȈ 
ț ȌȍȚȍȑ ȘȈȕȕȍȋȖ Ȑ ȌȖȠȒȖȓȤȕȖȋȖ ȊȖȏȘȈșȚȈ
ș ȕȖșȐȚȍȓȤșȚȊȖȔ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ 
Ȋ ȔȖȕȖȕțȒȓȍȈȘȕȣȝ ȒȓȍȚȒȈȝ ȒȘȖȊȐ
Ƕ.Ǫ.ǷȈȕȖȊȈ1, Ǫ.Ǩ.ǹȚȈȝȈȕȖȊ1, Ǵ.Ǩ.ǹȚȍȕȐȕȈ2, Ǭ.Ǩ.ǪȖȍȊȖȌȐȕ2, ǳ.ǰ.ǲȘȐȊȖȊ2  

1ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ,
ȒȈȜȍȌȘȈ ȜȚȐȏȐȈȚȘȐȐ ȓȍȟȍȉȕȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ
(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȗȘȖȜ. Ǫ.Ǩ.ǹȚȈȝȈȕȖȊ);
2ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ǵǰǰ ȜțȕȌȈȔȍȕȚȈȓȤȕȣȝ Ȑ ȗȘȐȒȓȈȌȕȣȝ ȉȐȖȔȍȌȐȞȐȕșȒȐȝ ȐșșȓȍȌȖȊȈȕȐȑ, ȓȈȉȖȘȈȚȖȘȐȧ ȜțȕȌȈȔȍȕȚȈȓȤȕȖȑ Ȑ 
ȗȘȐȒȓȈȌȕȖȑ ȐȔȔțȕȖȓȖȋȐȐ, ǴȖșȒȊȈ

ǾȍȓȤȦ ȐșșȓȍȌȖȊȈȕȐȧ ȉȣȓȈ ȖȞȍȕȒȈ ȒȓȐȕȐȟȍșȒȐȝ ȖșȖȉȍȕȕȖșȚȍȑ ȚȍȟȍȕȐȧ ȚțȉȍȘȒțȓȍȏȕȖȋȖ ȗȘȖȞȍșșȈ ț ȌȍȚȍȑ ȘȈȕȕȍ-
ȋȖ Ȑ ȌȖȠȒȖȓȤȕȖȋȖ ȊȖȏȘȈșȚȈ ȕȈ ȜȖȕȍ ȋȍȘȗȍșȊȐȘțșȕȖȑ ȐȕȜȍȒȞȐȐ. ǵȈȓȐȟȐȍ ȊȐȘțșȕȖȑ ȐȕȜȍȒȞȐȐ ȒȖȕșȚȈȚȐȘȖȊȈȓȐ 
ȗȘȐ ȖȉȕȈȘțȎȍȕȐȐ Ǭǵǲ ȊȐȘțșȖȊ ȅȗȠȚȍȑȕȈ–ǩȈȘȘ, ȋȍȘȗȍșȈ VI ȚȐȗȈ, ȞȐȚȖȔȍȋȈȓȖȊȐȘțșȈ Ȋ ȔȖȕȖȕțȒȓȍȈȘȕȣȝ ȒȓȍȚ-
ȒȈȝ ȒȘȖȊȐ ȌȍȚȍȑ. ǰȏ 61 ȖȉșȓȍȌȖȊȈȕȕȖȋȖ ȘȍȉȍȕȒȈ ȗȖ ȘȍȏțȓȤȚȈȚȈȔ ǷǾǸ-ȌȐȈȋȕȖșȚȐȒȐ 28 ȌȍȚȍȑ (1-ȧ ȋȘțȗȗȈ) ȉȣȓȐ 
ȐȕȜȐȞȐȘȖȊȈȕȣ ȊȐȘțșȈȔȐ ȋȍȘȗȍșȈ, 33 ȘȍȉȍȕȒȈ (2-ȧ ȋȘțȗȗȈ) ȌȈȕȕȣȔȐ ȊȐȘțșȈȔȐ ȕȍ ȐȕȜȐȞȐȘȖȊȈȕȣ. ǹȖȗțȚșȚȊț-
ȦȡțȦ ȗȈȚȖȓȖȋȐȦ ȟȈȡȍ ȐȔȍȓȐ ȌȍȚȐ Ȋ 1-ȑ ȋȘțȗȗȍ. ǪȐȘțșȈȔȐ ȋȍȘȗȍșȈ ȉȣȓȐ ȐȕȜȐȞȐȘȖȊȈȕȣ 12 Ȑȏ 14 ȌȍȚȍȑ ș ȌȐȈ-
ȋȕȖȏȖȔ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒșȐȒȈȞȐȐ. ǺțȉȍȘȒțȓȍȏȕȈȧ ȐȕȚȖȒșȐȒȈȞȐȧ Ȋ șȚȘțȒȚțȘȍ ȒȓȐȕȐȟȍșȒȐȝ ȜȖȘȔ ȚțȉȍȘȒțȓȍȏȈ 
Ȋ 1-ȑ ȋȘțȗȗȍ șȖșȚȈȊȓȧȓȈ 43% Ȑ ȊȖ 2-ȑ ȋȘțȗȗȍ — ȓȐȠȤ 6%. ǶȉșțȎȌȍȕȈ ȘȖȓȤ ȊȐȘțșȕȖȑ șțȗȘȍșșȐȐ ȌȍȕȌȘȐȚȕȣȝ 
ȒȓȍȚȖȒ ȒȈȒ ȊȖȏȔȖȎȕȖȋȖ ȜȈȒȚȖȘȈ ȗȖȌȈȊȓȍȕȐȧ șȗȍȞȐȜȐȟȍșȒȖȋȖ ȐȔȔțȕȕȖȋȖ ȖȚȊȍȚȈ ȕȈ ȔȐȒȖȉȈȒȚȍȘȐȐ ȚțȉȍȘȒțȓȍȏȈ 
Ȋ ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȈȝ șȘȍȌȖșȚȍȕȐȧ Ȑ ȊȖȏȕȐȒȕȖȊȍȕȐȧ «ȔȈȓȣȝ» ȜȖȘȔ ȚțȉȍȘȒțȓȍȏȈ ț ȌȍȚȍȑ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȋȍȘȗȍșȊȐȘțșȕȈȧ ȐȕȜȍȒȞȐȧ, ȊȐȘțș ȅȗȠȚȍȑȕȈ–ǩȈȘȘ, ȊȐȘțș ȋȍȘȗȍșȈ ȟȍȓȖȊȍȒȈ VI ȚȐȗȈ, 
                           ȔȖȕȖȕțȒȓȍȈȘȕȣȍ ȒȓȍȚȒȐ ȒȘȖȊȐ, ȚțȉȍȘȒțȓȍȏȕȈȧ ȐȕȚȖȒșȐȒȈȞȐȧ, ȈșșȖȞȐȈȞȐȧ, 
                           «ȔȈȓȣȍ» ȜȖȘȔȣ ȚțȉȍȘȒțȓȍȏȈ

Clinical forms of tuberculosis in infants and 
preschool children with carriage of herpes viruses 
in the blood mononuclear cells

O.V.Panova1, V.A.Stakhanov1, M.A.Stenina2, D.A.Voevodin2, L.I.Krivov2

1The Russian National Research University named after N.I.Pirogov,
Department of Phthisiology, Moscow
(Head of the Department — Prof. V.A.Stakhanov);
2The Russian National Research University named after N.I.Pirogov, 
Institute for Fundamental and Applied Biomedical Research,
Laboratory of Fundamental and Applied Immunology, Moscow 

The aim of the study was to evaluate the clinical features of the course of tuberculosis in infants and preschool children 
against herpes infection. The presence of viral infection was noted on detection of DNA viruses: the Epstein–Barr virus, 
herpes simplex virus type VI, cytomegalovirus in blood mononuclear cells of children. According to the results of PCR 
diagnosis, 28 (the 1st group) of the 61 children surveyed were infected with herpes viruses, 33 children (the 2nd group) — 
were not infected with those viruses. The frequency of comorbidity was higher in the 1st group. 12 of 14 children 
diagnosed with tuberculosis intoxication were infected with herpes viruses. Tuberculosis intoxication in the structure of 
the clinical forms of tuberculosis in the 1st group was 43%, and in the 2nd group was only 6%. The role of viral suppression 
of dendritic cells as a possible factor in the suppression of specifi c immune response to Mycobacterium tuberculosis in 
the mediastinal lymph nodes and the emergence of «minor» forms of tuberculosis in children was discussed.
Key words: herpes virus infection, Epstein–Barr virus, human herpes virus type VI, blood mononuclear cells, 
                tuberculosis intoxication, association, «minor» forms of tuberculosis
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ǷȘȖȉȓȍȔȈ șȖȟȍȚȈȕȐȧ ȚțȉȍȘȒțȓȍȏȈ Ȑ ȊȐȘțșȕȖȑ Ȑȕ-
ȜȍȒȞȐȐ ȕȈ șȍȋȖȌȕȧȠȕȐȑ ȌȍȕȤ ȕȍȌȖșȚȈȚȖȟȕȖ Ȗș-

ȊȍȡȍȕȈ Ȋ ȓȐȚȍȘȈȚțȘȍ. ǷȖ ȘȍȏțȓȤȚȈȚȈȔ ȘȧȌȈ ȐșșȓȍȌȖ-
ȊȈȕȐȑ, ȔȖȕȖȕțȒȓȍȈȘȕȣȍ ȒȓȍȚȒȐ (Ǵǵǲ) ȒȘȖȊȐ ȉȖȓȤȕȣȝ 
ȚțȉȍȘȒțȓȍȏȖȔ ȌȍȚȍȑ ȔȖȋțȚ șȖȌȍȘȎȈȚȤ ȋȍȕȖȔ ȊȐȘțșȖȊ 
ȋȍȘȗȍșȈ, Ȉ Ȋ ȖșȈȌȒȈȝ ȔȖȟȐ ș ȊȣșȖȒȖȑ ȟȈșȚȖȚȖȑ Ȗȉ-
ȕȈȘțȎȐȊȈȦȚ ȈȕȚȐȋȍȕȣ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ Ȑ ǲȖȒșȈȒȐ 
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ǲȓȐȕȐȟȍșȒȐȍ ȜȖȘȔȣ ȚțȉȍȘȒțȓȍȏȈ ț ȌȍȚȍȑ ȘȈȕȕȍȋȖ Ȑ ȌȖȠȒȖȓȤȕȖȋȖ ȊȖȏȘȈșȚȈ ș ȕȖșȐȚȍȓȤșȚȊȖȔ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ Ȋ ȔȖȕȖȕțȒȓȍȈȘȕȣȝ ȒȓȍȚȒȈȝ ȒȘȖȊȐ

[1, 2]. ǬȘțȋȐȍ ȈȊȚȖȘȣ ȒȖȕșȚȈȚȐȘțȦȚ șȖȟȍȚȈȕȐȍ ȚțȉȍȘ-
ȒțȓȍȏȕȖȑ Ȑ ȞȐȚȖȔȍȋȈȓȖȊȐȘțșȕȖȑ ȐȕȜȍȒȞȐȐ ț ȌȍȚȍȑ Ȑ 
ȗȖȌȘȖșȚȒȖȊ [3], Ȉ ȚȈȒȎȍ ȊȣșȖȒțȦ ȐȕȜȐȞȐȘȖȊȈȕȕȖșȚȤ 
ȊȐȘțșȈȔȐ ȗȘȖșȚȖȋȖ ȋȍȘȗȍșȈ ȊȏȘȖșȓȣȝ, ȉȖȓȤȕȣȝ ȚțȉȍȘ-
ȒțȓȍȏȖȔ [4]. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȋȍȘȗȍȚȐȟȍșȒȈȧ ȐȕȜȍȒ-
ȞȐȧ ȗȘȍȌșȚȈȊȓȧȍȚ ȉȖȓȤȠȖȑ ȐȕȚȍȘȍș Ȍȓȧ ȜȚȐȏȐȖȗȍ-
ȌȐȈȚȘȖȊ, ȗȖșȒȖȓȤȒț ȊȐȘțșȣ ȋȍȘȗȍșȈ ȘȈșȗȘȖșȚȘȈȕȍȕȣ 
ȗȖȊșȍȔȍșȚȕȖ Ȑ ȗȍȘȊȐȟȕȖȍ ȐȕȜȐȞȐȘȖȊȈȕȐȍ ȐȔȐ ȗȘȖȐș-
ȝȖȌȐȚ Ȋ ȘȈȕȕȍȔ ȌȍȚșȒȖȔ ȊȖȏȘȈșȚȍ [5]. ǹȓȍȌțȍȚ ȖȚȔȍ-
ȚȐȚȤ, ȟȚȖ ȕȈ ȜȖȕȍ ȏȕȈȟȐȚȍȓȤȕȖȑ șțȗȘȍșșȐȐ ȐȔȔțȕȕȖȑ 
șȐșȚȍȔȣ ȊȐȘțșȣ ȋȍȘȗȍșȈ ȔȖȋțȚ ȗȖșȓțȎȐȚȤ ȘȈȏȊȐȚȐȦ 
ȏȈȉȖȓȍȊȈȕȐȑ, ȊȣȏȣȊȈȍȔȣȝ ȊȐȘțșȖȔ ȅȗȠȚȍȑȕȈ–ǩȈȘȘ 
(ȅǩǪ), ȚȈȒȐȝ ȒȈȒ ȐȕȜȍȒȞȐȖȕȕȣȑ ȔȖȕȖȕțȒȓȍȖȏ, ȓȐȔ-
ȜȖȔȈ ǩȍȘȒȐȚȚȈ, ȕȈȏȖȜȈȘȐȕȋȍȈȓȤȕȈȧ ȒȈȘȞȐȕȖȔȈ, ȊȐ-
ȘțșȖȔ ȋȍȘȗȍșȈ ȟȍȓȖȊȍȒȈ VI ȚȐȗȈ (ǪǷǫ-VI), ȚȈȒȐȝ ȒȈȒ 
ȔȍȕȐȕȋȐȚ, ȔȍȕȐȕȋȖȥȕȞȍȜȈȓȐȚ, Ȑ Ț.Ȍ.
Ǫ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȕȍ șțȡȍșȚȊțȍȚ ȌȈȕȕȣȝ Ȗ ȚȖȔ, 

ȒȈȒ șȖȟȍȚȈȦȚșȧ ȌȊȍ ȐȕȜȍȒȞȐȐ. ǳȖȋȐȟȕȖ ȗȘȍȌȗȖȓȖ-
ȎȐȚȤ, ȟȚȖ ȋȍȘȗȍșȊȐȘțșȕȈȧ Ȑ ȚțȉȍȘȒțȓȍȏȕȈȧ ȐȕȜȍȒȞȐȐ 
ȔȖȋțȚ ȊȏȈȐȔȕȖ ȕȍȉȓȈȋȖȗȘȐȧȚȕȖ ȊȓȐȧȚȤ ȌȘțȋ ȕȈ ȌȘțȋȈ. 
ǻ ȌȍȚȍȑ ȕȈ ȜȖȕȍ ȕȍȏȘȍȓȖșȚȐ ȐȔȔțȕȕȖȑ șȐșȚȍȔȣ ȋȍȘ-
ȗȍșȊȐȘțșȕȈȧ ȐȕȜȍȒȞȐȧ ȔȖȎȍȚ ȗȘȐȊȖȌȐȚȤ Ȓ ȐȏȔȍȕȍ-
ȕȐȦ ȒȓȐȕȐȟȍșȒȖȋȖ ȚȍȟȍȕȐȧ ȚțȉȍȘȒțȓȍȏȕȖȋȖ ȗȘȖȞȍșșȈ, 
Ȑ, ȕȈȖȉȖȘȖȚ, ȈȒȚȐȊȕȈȧ ȚțȉȍȘȒțȓȍȏȕȈȧ ȐȕȜȍȒȞȐȧ ȔȖ-
ȎȍȚ ȗȘȐȊȖȌȐȚȤ Ȓ ȐȏȔȍȕȍȕȐȦ ȚȍȟȍȕȐȧ ȋȍȘȗȍșȊȐȘțșȕȖȑ 
ȐȕȜȍȒȞȐȐ.
ǷȘȐ ȘȍȈȒȚȐȊȈȞȐȐ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȜȍȒȞȐȐ ȊȐȘțș-

ȕȈȧ ȐȕȜȍȒȞȐȧ ȐȋȘȈȍȚ ȕȍșȗȍȞȐȜȐȟȍșȒțȦ ȘȖȓȤ șȚȐȔț-
ȓȧȚȖȘȈ șȐȕȚȍȏȈ Ȋ ȐȔȔțȕȕȖȑ șȐșȚȍȔȍ TNF-Į Ȑ ȌȘțȋȐȝ 
ȞȐȚȖȒȐȕȖȊ, țșȐȓȐȊȈȦȡȐȝ ȘȈȏȔȕȖȎȍȕȐȍ ȊȖȏȉțȌȐȚȍȓȧ 
ȚțȉȍȘȒțȓȍȏȈ Ȋ ȔȈȒȘȖȜȈȋȈȝ [6]. ǷȖȌȖȉȕȣȔ ȔȍȝȈȕȐȏ-
ȔȖȔ ȌȍȑșȚȊȐȧ Ȋ ȗȖȓȕȖȑ ȔȍȘȍ ȖȉȓȈȌȈȦȚ șȟȐȚȈȦȡȐȍșȧ 
țșȓȖȊȕȖ-ȗȈȚȖȋȍȕȕȣȔȐ Ȍȓȧ ȟȍȓȖȊȍȒȈ ȊȐȘțșȣ ȋȍȘȗȍșȈ, 
ȗȈȘȈȏȐȚȐȘțȦȡȐȍ Ȋ ȒȓȍȚȒȈȝ ȐȔȔțȕȕȖȑ șȐșȚȍȔȣ.
ǾȍȓȤȦ ȕȈșȚȖȧȡȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ ȉȣȓȖ ȐȏțȟȍȕȐȍ 

ȒȓȐȕȐȟȍșȒȐȝ ȖșȖȉȍȕȕȖșȚȍȑ ȚȍȟȍȕȐȧ ȚțȉȍȘȒțȓȍȏȕȖȑ 
ȐȕȜȍȒȞȐȐ ț ȌȍȚȍȑ ȘȈȕȕȍȋȖ Ȑ ȌȖȠȒȖȓȤȕȖȋȖ ȊȖȏȘȈșȚȈ 
ȕȈ ȜȖȕȍ ȋȍȘȗȍȚȐȟȍșȒȖȑ ȐȕȜȍȒȞȐȐ.

ǷȈȞȐȍȕȚȣ Ȑ ȔȍȚȖȌȣ

ǷȖȌ ȕȈȉȓȦȌȍȕȐȍȔ ȉȣȓȐ ȌȍȚȐ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 6 Ȕȍș ȌȖ 
6 ȓȍȚ (61 ȘȍȉȍȕȖȒ), ȕȈȝȖȌȐȊȠȐȍșȧ ȕȈ ȖȉșȓȍȌȖȊȈȕȐȐ Ȑ 
ȓȍȟȍȕȐȐ Ȋ ȌȍȚșȒȖȔ ȖȚȌȍȓȍȕȐȐ Ǻǲǩ ȹ 7 ȋ. ǴȖșȒȊȣ.
Ǫ șȚȘțȒȚțȘȍ ȒȓȐȕȐȟȍșȒȐȝ ȜȖȘȔ ȗȍȘȊȐȟȕȖȋȖ Țț-

ȉȍȘȒțȓȍȏȈ ȗȘȍȖȉȓȈȌȈȓ ȚțȉȍȘȒțȓȍȏ ȊȕțȚȘȐȋȘțȌȕȣȝ 
ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȖȊ — 35 (57,4%) ȟȍȓȖȊȍȒ. ǬȐȈ-
ȋȕȖȏ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒșȐȒȈȞȐȐ ȉȣȓ țșȚȈȕȖȊȓȍȕ ț 
14 (23%) ȌȍȚȍȑ, ȗȍȘȊȐȟȕȣȑ ȚțȉȍȘȒțȓȍȏȕȣȑ ȒȖȔȗȓȍȒș 
ȖȚȔȍȟȍȕ ț 5 (8,2%), ȚțȉȍȘȒțȓȍȏ ȊȕȍȓȍȋȖȟȕȣȝ ȓȖȒȈ-
ȓȐȏȈȞȐȑ — ț 4 (6,5%) ȉȖȓȤȕȣȝ, 3 (4,9%) ȌȍȚȍȑ ȉȣȓȐ 
ȐȕȜȐȞȐȘȖȊȈȕȣ Mycobacterium tuberculosis (ǴǩǺ) ȉȍȏ 
ȒȈȒȐȝ-ȓȐȉȖ ȘȍȕȚȋȍȕȖȓȖȋȐȟȍșȒȐȝ Ȑ ȓȈȉȖȘȈȚȖȘȕȣȝ ȗȘȐ-
ȏȕȈȒȖȊ ȓȖȒȈȓȤȕȖȑ ȜȖȘȔȣ ȚțȉȍȘȒțȓȍȏȈ Ȑ șȐȔȗȚȖȔȖȊ 
ȐȕȚȖȒșȐȒȈȞȐȐ. ǻ 15 (25%) Ȑȏ Ȋșȍȝ ȖȉșȓȍȌȖȊȈȕȕȣȝ Ȍȍ-
Țȍȑ ȊȣȧȊȐȓȐ ȖșȓȖȎȕȍȕȕȖȍ ȚȍȟȍȕȐȍ ȗȍȘȊȐȟȕȖȋȖ ȚțȉȍȘ-
ȒțȓȍȏȈ Ȑ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȑ ȖȉȢȍȔ ȗȖȘȈȎȍȕȐȧ.
ǻ 46 (75,4%) Ȑȏ ȖȉșȓȍȌȖȊȈȕȕȣȝ ȌȍȚȍȑ țșȚȈȕȖȊȓȍȕ 

ȒȖȕȚȈȒȚ ș ȉȖȓȤȕȣȔȐ ȚțȉȍȘȒțȓȍȏȖȔ ȊȏȘȖșȓȣȔȐ, ȖȌȕȈȒȖ 

ȚȖȓȤȒȖ ț 18 (39,1%) Ȑȏ ȕȐȝ ȏȈȉȖȓȍȊȈȕȐȍ ȉȣȓȖ ȊȣȧȊ-
ȓȍȕȖ ȗȘȐ ȖȉșȓȍȌȖȊȈȕȐȐ ȗȖ ȗȖȊȖȌț ȌȈȕȕȖȋȖ ȒȖȕȚȈȒȚȈ, 
ț ȖșȚȈȓȤȕȣȝ 28 (60,9%) ȌȍȚȍȑ – ȌȘțȋȐȔȐ ȔȍȚȖȌȈȔȐ.
ǰȏ 9 ȌȍȚȍȑ Ȋ ȊȖȏȘȈșȚȍ ȌȖ 1 ȋȖȌȈ, șȖșȚȈȊȐȊȠȐȝ 

14,8% Ȋșȍȝ ȖȉșȓȍȌȖȊȈȕȕȣȝ, ȗȖȊȖȌȖȔ Ȍȓȧ ȖȉșȓȍȌȖȊȈ-
ȕȐȧ Ȋ ȗȘȖȚȐȊȖȚțȉȍȘȒțȓȍȏȕȖȔ ȌȐșȗȈȕșȍȘȍ ț 7 (77,8%) 
ȟȍȓȖȊȍȒ ȉȣȓ ȒȖȕȚȈȒȚ ș ȉȖȓȤȕȣȔ ȚțȉȍȘȒțȓȍȏȖȔ, Ȉ 
ț 2 (22,2%) — ȕȈȓȐȟȐȍ ȎȈȓȖȉ. ǬȍȚȐ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 
1 ȋȖȌȈ ȌȖ 2 ȓȍȚ șȖșȚȈȊȐȓȐ 14 (22,9%) ȟȍȓȖȊȍȒ. ǰȏ 
ȕȐȝ 10 (71,4%) ȟȍȓȖȊȍȒ ȉȣȓȐ ȊȣȧȊȓȍȕȣ ȗȖ ȘȍȏțȓȤ-
ȚȈȚȈȔ ȚțȉȍȘȒțȓȐȕȖȌȐȈȋȕȖșȚȐȒȐ Ȑ 4 (28,6%) ȟȍȓȖȊȍȒȈ 
ȗȘȐ ȖȉșȓȍȌȖȊȈȕȐȐ ȗȖ ȒȖȕȚȈȒȚț ș ȉȖȓȤȕȣȔȐ ȚțȉȍȘȒț-
ȓȍȏȖȔ ȊȏȘȖșȓȣȔȐ. ǬȍȚȍȑ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 2 ȌȖ 4 ȓȍȚ ȉȣȓȖ 
22 (36,1%) ȟȍȓȖȊȍȒȈ. ǰȏ ȕȐȝ 20 (90,9%) ȗȈȞȐȍȕȚȖȊ 
ȊȣȧȊȐȓȐ ȗȖ ȘȍȏțȓȤȚȈȚȈȔ ȔȈșșȖȊȖȑ ȚțȉȍȘȒțȓȐȕȖȌȐȈȋ-
ȕȖșȚȐȒȐ Ȑ 2 (9,1%) — ȗȘȐ ȖȉȘȈȡȍȕȐȐ ș ȎȈȓȖȉȈȔȐ. 
Ǫ ȊȖȏȘȈșȚȍ ȖȚ 4 ȌȖ 6 ȓȍȚ ȉȣȓȐ ȖȉșȓȍȌȖȊȈȕȣ 16 (26,2%) 
ȌȍȚȍȑ. ǰȏ ȕȐȝ 9 (56,2%) ȟȍȓȖȊȍȒ ȉȣȓȐ ȊȣȧȊȓȍȕȣ ȗȖ 
ȘȍȏțȓȤȚȈȚȈȔ ȔȈșșȖȊȖȑ ȚțȉȍȘȒțȓȐȕȖȌȐȈȋȕȖșȚȐȒȐ Ȑ 
7 (43,8%) — ȗȘȐ ȖȉșȓȍȌȖȊȈȕȐȐ Ȋ șȊȧȏȐ ș ȒȖȕȚȈȒȚȖȔ șȖ 
ȊȏȘȖșȓȣȔȐ ȉȖȓȤȕȣȔȐ. 
ǻ 41 ȗȈȞȐȍȕȚȈ (67,2%) ȚțȉȍȘȒțȓȍȏ ȌȐȈȋȕȖșȚȐȘȖ-

ȊȈȓȐ șȊȖȍȊȘȍȔȍȕȕȖ, Ț.ȍ. ȗȘȖȞȍșș ȕȈȝȖȌȐȓșȧ Ȋ ȜȈȏȍ 
ȐȕȜȐȓȤȚȘȈȞȐȐ, ȓȐȉȖ ȕȍ ȉȣȓȖ ȖȚȔȍȟȍȕȖ ȗȘȐȏȕȈȒȖȊ ȓȖ-
ȒȈȓȤȕȖȑ ȜȖȘȔȣ ȏȈȉȖȓȍȊȈȕȐȧ.
Ǫșȍȝ ȌȍȚȍȑ ȖȉșȓȍȌȖȊȈȓȐ ș ȗȖȔȖȡȤȦ ȒȖȔȗȓȍȒșȈ 

ȒȓȐȕȐȟȍșȒȐȝ, ȓȈȉȖȘȈȚȖȘȕȣȝ Ȑ ȘȍȕȚȋȍȕȖȓȖȋȐȟȍșȒȐȝ 
ȔȍȚȖȌȖȊ. ǸȍȕȚȋȍȕȖȚȖȔȖȋȘȈȜȐȟȍșȒȖȍ ȐșșȓȍȌȖȊȈȕȐȍ 
ȊȒȓȦȟȈȓȖ ț Ȋșȍȝ ȌȍȚȍȑ ȖȉȏȖȘȕțȦ ȘȍȕȚȋȍȕȖȋȘȈȜȐȦ ȖȘ-
ȋȈȕȖȊ ȋȘțȌȕȖȑ ȒȓȍȚȒȐ Ȋ ȗȘȧȔȖȑ Ȑ ȉȖȒȖȊȣȝ ȗȘȖȍȒȞȐȧȝ, 
ȓȐȕȍȑȕțȦ ȚȖȔȖȋȘȈȜȐȦ ȖȘȋȈȕȖȊ ȋȘțȌȕȖȑ ȒȓȍȚȒȐ ȟȍȘȍȏ 
ȗȘȖȍȒȞȐȦ ȒȖȘȕȍȑ ȓȍȋȒȐȝ.
ǷȘȐșțȚșȚȊȐȍ Ȋ ȔȖȕȖȕțȒȓȍȈȘȕȣȝ ȒȓȍȚȒȈȝ ȒȘȖȊȐ 

ȌȍȚȍȑ Ǭǵǲ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ (ȅǩǪ, ǪǷǫ-VI, ȞȐȚȖȔȍȋȈ-
ȓȖȊȐȘțșȈ) țșȚȈȕȈȊȓȐȊȈȓȐ ȕȈ ȖșȕȖȊȈȕȐȐ ȘȍȏțȓȤȚȈȚȖȊ 
ǷǾǸ-ȌȐȈȋȕȖșȚȐȒȐ. ǴȖȕȖȕțȒȓȍȈȘȕȣȍ ȒȓȍȚȒȐ ȒȘȖȊȐ Ȍȓȧ 
ȗȖșȚȈȕȖȊȒȐ ǷǾǸ ȗȖȓțȟȈȓȐ ȗȘȐ ȜȘȈȒȞȐȖȕȐȘȖȊȈȕȐȐ ȕȈ 
ȋȘȈȌȐȍȕȚȍ ȗȓȖȚȕȖșȚȐ ȜȐȒȖȓȓ-ȊȍȘȖȋȘȈȜȐȕ 2,5 Ȕȓ ȒȘȖ-
ȊȐ, ȗȖȔȍȡȍȕȕȖȑ Ȋ ȗȘȖȉȐȘȒț ș ȘȈșȚȊȖȘȖȔ ȈȕȚȐȒȖȈȋț-
ȓȧȕȚȈ (ȅǬǺǨ). ǬȈȓȤȕȍȑȠȍȍ ȊȣȌȍȓȍȕȐȍ Ȑȏ ȒȓȍȚȖȒ Ǭǵǲ, 
ȍȍ ȈȔȗȓȐȜȐȒȈȞȐȦ Ȑ ȌȍȚȍȒȞȐȦ ȗȘȖȐȏȊȖȌȐȓȐ Ȋ șȖȖȚ-
ȊȍȚșȚȊȐȐ ș ȐȕșȚȘțȒȞȐȍȑ ȜȐȘȔ-ȗȘȖȐȏȊȖȌȐȚȍȓȍȑ ȚȍșȚ-
șȐșȚȍȔ Ȍȓȧ ȊȣȧȊȓȍȕȐȧ ȊȐȘțșȕȣȝ Ȑ ȔȐȒȘȖȉȕȣȝ ȊȖȏȉț-
ȌȐȚȍȓȍȑ. Ǭȓȧ ȊȣȧȊȓȍȕȐȧ Ǭǵǲ Ǵ. tuberculosis ȐșȗȖȓȤ-
ȏȖȊȈȓȐ ȚȍșȚ-șȐșȚȍȔț ȜȐȘȔȣ «Ǭǵǲ-ȚȍȝȕȖȓȖȋȐȧ», Ǭǵǲ 
ȊȐȘțșȖȊ ȋȍȘȗȍșȈ — ȚȍșȚ-șȐșȚȍȔț ȒȖȔȗȈȕȐȐ «ǩȐȖȒȖȔ».
Ǵǵǲ ȒȘȖȊȐ ȚȍșȚȐȘȖȊȈȓȐ ȕȈ ȕȈȓȐȟȐȍ Ȋ ȕȐȝ Ǭǵǲ 

Ǵ. tuberculosis, ȊȐȘțșȖȊ ȗȘȖșȚȖȋȖ ȋȍȘȗȍșȈ I, II ȚȐȗȖȊ 
(HHV-1, -2), ȊȐȘțșȈ ȅȗȠȚȍȑȕȈ–ǩȈȘȘ (EBV), ȞȐȚȖȔȍȋȈ-
ȓȖȊȐȘțșȖȊ (CMV), ȊȐȘțșȖȊ ȋȍȘȗȍșȈ VI, VII, VIII ȚȐȗȖȊ 
(HHV-6, -7, -8), ȊȐȘțșȈ ȊȍȚȘȧȕȖȑ Ȗșȗȣ (VZV).

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǷȖ ȘȍȏțȓȤȚȈȚȈȔ ǷǾǸ-ȌȐȈȋȕȖșȚȐȒȐ ȉȣȓȐ șȜȖȘȔȐ-
ȘȖȊȈȕȣ ȌȊȍ ȋȘțȗȗȣ ȌȍȚȍȑ. Ǫ 1-Ȧ ȋȘțȗȗț ȊȒȓȦȟȐȓȐ 
28 ȌȍȚȍȑ, ț ȒȖȚȖȘȣȝ Ȋ Ǵǵǲ ȒȘȖȊȐ ȖȉȕȈȘțȎȐȓȐ Ǭǵǲ 
ȊȐȘțșȖȊ ȋȍȘȗȍșȈ. Ǫ șȗȍȒȚȘȍ ȊȣȧȊȓȧȍȔȣȝ Ȋ ȥȚȖȑ ȗȖȌ-
ȋȘțȗȗȍ ȊȖȏȉțȌȐȚȍȓȍȑ ȌȖȔȐȕȐȘȖȊȈȓ ȅǩǪ — ț 14 
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(50%) ȌȍȚȍȑ. ǿȈșȚȖȚȈ ȖȉȕȈȘțȎȍȕȐȧ ȋȍȕȖȔȈ ǪǷǫ-VI Ȋ 
1-ȑ ȋȘțȗȗȍ șȖșȚȈȊȐȓȈ 14,3% (4 ȉȖȓȤȕȣȝ), Ȉ ȞȐȚȖ-
ȔȍȋȈȓȖȊȐȘțșȈ — 3,6% (1 ȗȈȞȐȍȕȚ). ǻ 6 (21,4%) Ȍȍ-
Țȍȑ ȖȌȕȖȊȘȍȔȍȕȕȖ ȖȗȘȍȌȍȓȐȓȐ Ǭǵǲ ȅǩǪ Ȑ ǪǷǫ-VI. 
ǻ 3 (10,7%) ȗȈȞȐȍȕȚȖȊ ȖȉȕȈȘțȎȍȕȈ Ǭǵǲ ȊȐȘțșȈ ȋȍȘ-
ȗȍșȈ VII ȚȐȗȈ. ǪȖ 2-Ȧ ȋȘțȗȗț ȊȒȓȦȟȐȓȐ 33 ȘȍȉȍȕȒȈ, 
Ȋ Ǵǵǲ ȒȘȖȊȐ ȒȖȚȖȘȣȝ Ǭǵǲ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ ȔȍȚȖȌȖȔ 
ǷǾǸ ȖȉȕȈȘțȎȍȕȈ ȕȍ ȉȣȓȈ.
Ǫ ȖȉȍȐȝ ȋȘțȗȗȈȝ ȌȍȚȍȑ, ȉȖȓȤȕȣȝ ȚțȉȍȘȒțȓȍȏȖȔ, 

ȗȘȐȔȍȘȕȖ ȖȌȐȕȈȒȖȊȣȔ ȉȣȓȖ ȟȐșȓȖ ȗȈȞȐȍȕȚȖȊ Ȑȏ șȍ-
Ȕȍȑ ș ȕȐȏȒȐȔ șȖȞȐȈȓȤȕȣȔ șȚȈȚțșȖȔ (70 Ȑ 64% șȖȖȚ-
ȊȍȚșȚȊȍȕȕȖ), ȌȍȚȍȑ, ȒȖȚȖȘȣȔ ȕȍȘȍȋțȓȧȘȕȖ ȗȘȖȊȖȌȐȓȐ 
ȚțȉȍȘȒțȓȐȕȖȊȣȍ ȗȘȖȉȣ (43 Ȑ 33%), Ȉ ȚȈȒȎȍ ș ȌȓȐ-
ȚȍȓȤȕȣȔ (ȉȖȓȍȍ 12 Ȕȍș) ȗȍȘȐȖȌȖȔ ȐȕȜȐȞȐȘȖȊȈȕȐȧ 
ǴǩǺ (31 Ȑ 22%). ǬȍȚȐ ȒȈȒ Ȋ 1-ȑ, ȚȈȒ Ȑ ȊȖ 2-ȑ ȋȘțȗ-
ȗȍ, ȐȔȍȓȐ șȘȍȌȕȐȑ ȘȈȏȔȍȘ ȗȖșȚȊȈȒȞȐȕȈȓȤȕȖȋȖ ȘțȉȞȈ 
(ȗȖșȓȍ ȊȈȒȞȐȕȈȞȐȐ ȉȈȞȐȓȓȖȑ ǲȈȓȤȔȍȚȚȈ–ǫȍȘȍȕȈ) — 
3–5 ȔȔ. ǿȈșȚȖȚȈ șȖȗțȚșȚȊțȦȡȍȑ ȗȈȚȖȓȖȋȐȐ ț ȌȍȚȍȑ ș 
ȗȖȓȖȎȐȚȍȓȤȕȣȔ Ȑ ȖȚȘȐȞȈȚȍȓȤȕȣȔ ȘȍȏțȓȤȚȈȚȈȔȐ ǷǾǸ 
ȕȈ ȕȈȓȐȟȐȍ Ǭǵǲ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ ȖȚȟȍȚȓȐȊȖ ȘȈȏȓȐȟȈ-
ȓȈșȤ Ȑ șȖșȚȈȊȐȓȈ Ȋ 1-ȑ ȋȘțȗȗȍ 64 ± 0,09% Ȑ ȊȖ 2-ȑ — 
30 ± 0,08% (p = 0,01). ǹȚȘțȒȚțȘȈ șȖȗțȚșȚȊțȦȡȍȑ 
ȗȈȚȖȓȖȋȐȐ ț ȌȍȚȍȑ Ȋ ȖȉȍȐȝ ȋȘțȗȗȈȝ ȗȘȍȌșȚȈȊȓȍȕȈ ȕȈ 
ȘȐșțȕȒȍ. ǶȉȘȈȡȈȍȚ ȕȈ șȍȉȧ ȊȕȐȔȈȕȐȍ ȕȈȓȐȟȐȍ Ȋ 1-ȑ 
ȋȘțȗȗȍ ȉȖȓȤȠȖȋȖ ȟȐșȓȈ ȌȍȚȍȑ ș ȗȖȘȈȎȍȕȐȍȔ Ǿǵǹ, ȗȖ-
ȘȖȒȈȔȐ ȘȈȏȊȐȚȐȧ, ȏȈȉȖȓȍȊȈȕȐȧȔȐ ǳǶǸ-ȖȘȋȈȕȖȊ Ȑ Ȉȓ-
ȓȍȘȋȐȟȍșȒȐȔȐ ȏȈȉȖȓȍȊȈȕȐȧȔȐ.
ǷȘȖȊȍȌȍȕ șȘȈȊȕȐȚȍȓȤȕȣȑ ȈȕȈȓȐȏ ȖșȖȉȍȕȕȖșȚȍȑ Țȍ-

ȟȍȕȐȧ ȚțȉȍȘȒțȓȍȏȕȖȋȖ ȗȘȖȞȍșșȈ ț ȌȍȚȍȑ Ȋ 1-ȑ Ȑ 2-ȑ 
ȋȘțȗȗȈȝ. ǹȖȋȓȈșȕȖ ȘȍȏțȓȤȚȈȚȈȔ ȒȓȐȕȐȒȖ-ȘȍȕȚȋȍȕȖȓȖ-
ȋȐȟȍșȒȖȋȖ ȖȉșȓȍȌȖȊȈȕȐȧ, ț ȌȍȚȍȑ Ȑ ș ȗȖȓȖȎȐȚȍȓȤȕȣȔ, 
Ȑ ș ȖȚȘȐȞȈȚȍȓȤȕȣȔ ȘȍȏțȓȤȚȈȚȖȔ ǷǾǸ-ȌȐȈȋȕȖșȚȐȒȐ c 
ȖȌȐȕȈȒȖȊȖȑ ȟȈșȚȖȚȖȑ ȖȚȔȍȟȍȕȖ ȕȈȓȐȟȐȍ ȐȕȚȖȒșȐȒȈ-
ȞȐȖȕȕȖȋȖ șȐȕȌȘȖȔȈ (23 ± 0,08 Ȑ 21 ± 0,1% șȖȖȚȊȍȚ-
șȚȊȍȕȕȖ, p = 0,365). ǷȘȐ ȥȚȖȔ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȑ ȗȘȖ-
Ȟȍșș ȟȈȡȍ ȊȣȧȊȓȧȓȐ ț ȌȍȚȍȑ ȊȖ 2-ȑ ȋȘțȗȗȍ, ȟȍȔ Ȋ 1-ȑ 
(51 ± 0,06 Ȑ 28 ± 0,06% șȖȖȚȊȍȚșȚȊȍȕȕȖ, p = 0,1). 
ǬȖșȚȖȊȍȘȕȣȝ ȘȈȏȓȐȟȐȑ Ȋ ȘȍȏțȓȤȚȈȚȈȝ ȚțȉȍȘȒțȓȐȕȖȌȐ-
ȈȋȕȖșȚȐȒȐ ț ȌȍȚȍȑ ȖȉȍȐȝ ȋȘțȗȗ ȕȍ țșȚȈȕȖȊȓȍȕȖ.
ǷȘȖȊȍȌȍȕ șȘȈȊȕȐȚȍȓȤȕȣȑ ȈȕȈȓȐȏ șȚȘțȒȚțȘȣ ȒȓȐ-

ȕȐȟȍșȒȐȝ ȜȖȘȔ ȗȍȘȊȐȟȕȖȋȖ ȚțȉȍȘȒțȓȍȏȈ ț ȌȍȚȍȑ 1-ȑ 
Ȑ 2-ȑ ȋȘțȗȗȣ. Ǫ 1-ȑ ȋȘțȗȗȍ ȌȐȈȋȕȖȏ ȚțȉȍȘȒțȓȍȏȈ Ȋȕț-
ȚȘȐȋȘțȌȕȣȝ ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȖȊ Ȑ ȚțȉȍȘȒțȓȍȏȕȖȑ 
ȐȕȚȖȒșȐȒȈȞȐȐ ȉȣȓ ȗȖșȚȈȊȓȍȕ ș ȗȘȐȔȍȘȕȖ ȖȌȐȕȈȒȖȊȖȑ 
ȟȈșȚȖȚȖȑ — 14 (50%) Ȑ 12 (43%) ȌȍȚȧȔ șȖȖȚȊȍȚșȚȊȍȕ-
ȕȖ (Ș >0,05), Ȉ ȌȖȓȧ ȌȍȚȍȑ ș ȗȘȖȟȐȔȐ ȒȓȐȕȐȟȍșȒȐȔȐ 
ȜȖȘȔȈȔȐ șȖșȚȈȊȐȓȈ 7%. ǻ ȌȍȚȍȑ ȊȖ 2-ȑ ȋȘțȗȗȍ șȚȘțȒ-
ȚțȘȈ ȒȓȐȕȐȟȍșȒȐȝ ȜȖȘȔ ȗȍȘȊȐȟȕȖȋȖ ȚțȉȍȘȒțȓȍȏȈ ȖȚ-
ȓȐȟȈȓȈșȤ. ǷȘȍȖȉȓȈȌȈȓȐ ȉȖȓȤȕȣȍ ș ȚțȉȍȘȒțȓȍȏȖȔ Ȋȕț-
ȚȘȐȋȘțȌȕȣȝ ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȖȊ (73%), ȌȖȓȧ ȌȍȚȍȑ 
ș ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒșȐȒȈȞȐȍȑ ȉȣȓȈ ȌȖșȚȖȊȍȘȕȖ 
ȔȍȕȤȠȍ Ȑ șȖșȚȈȊȐȓȈ ȚȖȓȤȒȖ 6% (Ș <0,05), Ȉ ȌȍȚȍȑ ș 
ȌȘțȋȐȔȐ ȒȓȐȕȐȟȍșȒȐȔȐ ȜȖȘȔȈȔȐ — 21%.
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȗȖȓțȟȍȕȕȣȍ ȌȈȕȕȣȍ șȊȐȌȍȚȍȓȤ-

șȚȊțȦȚ Ȗ ȚȖȔ, ȟȚȖ ȚȈȒȈȧ ȒȓȐȕȐȟȍșȒȈȧ ȜȖȘȔȈ ȒȈȒ Țț-
ȉȍȘȒțȓȍȏȕȈȧ ȐȕȚȖȒșȐȒȈȞȐȧ ȚȍșȕȖ ȈșșȖȞȐȐȘȖȊȈȕȈ ș ȕȖ-
șȐȚȍȓȤșȚȊȖȔ Ȋ Ǵǵǲ ȒȘȖȊȐ ȋȍȕȖȔȈ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ — 
43% ȌȍȚȍȑ ș ȗȖȓȖȎȐȚȍȓȤȕȣȔ ȘȍȏțȓȤȚȈȚȖȔ ǷǾǸ-
ȌȐȈȋȕȖșȚȐȒȐ ȗȘȖȚȐȊ 6% ȌȍȚȍȑ ș ȖȚȘȐȞȈȚȍȓȤȕȣȔ Șȍ-

ȏțȓȤȚȈȚȖȔ (Ș <0,05). Ǫ șȊȧȏȐ ș ȥȚȐȔ, ȖȚȌȍȓȤȕȖ ȗȘȖȊȍ-
Ȍȍȕ ȈȕȈȓȐȏ ȋȘțȗȗȣ ȌȍȚȍȑ ș ȌȐȈȋȕȖȏȖȔ ȚțȉȍȘȒțȓȍȏȕȖȑ 
ȐȕȚȖȒșȐȒȈȞȐȐ.
ǫȘțȗȗȈ Ȑȏ 14 ȌȍȚȍȑ ș ȌȐȈȋȕȖȏȖȔ ȚțȉȍȘȒțȓȍȏȕȖȑ 

ȐȕȚȖȒșȐȒȈȞȐȐ ȉȣȓȈ ȗȘȍȌșȚȈȊȓȍȕȈ 8 (57,1%) ȌȍȚȤȔȐ 
ȘȈȕȕȍȋȖ ȊȖȏȘȈșȚȈ Ȑ 6 (42,9%) ȌȍȚȤȔȐ ȌȖȠȒȖȓȤȕȖȋȖ 
ȊȖȏȘȈșȚȈ. ǰȏ ȕȐȝ 10 (71,4%) ȟȍȓȖȊȍȒ ȉȣȓȐ ȊȗȍȘȊȣȍ 
ȖȉșȓȍȌȖȊȈȕȣ Ȋ ȗȘȖȚȐȊȖȚțȉȍȘȒțȓȍȏȕȖȔ ȌȐșȗȈȕșȍȘȍ Ȋ 
șȊȧȏȐ ș ȒȖȕȚȈȒȚȖȔ ș ȉȖȓȤȕȣȔȐ ȊȏȘȖșȓȣȔȐ. ǷȘȍȊȍȕȚȐȊ-
ȕțȦ ȝȐȔȐȖȚȍȘȈȗȐȦ ȌȍȚȐ ȕȍ ȗȖȓțȟȈȓȐ.
ǬȐȈȋȕȖȏ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒșȐȒȈȞȐȐ ȉȣȓ țșȚȈ-

ȕȖȊȓȍȕ ȕȈ ȖșȕȖȊȈȕȐȐ ȕȈȓȐȟȐȧ ț ȗȈȞȐȍȕȚȖȊ ȒȖȕȚȈȒ-
ȚȈ ș ȉȖȓȤȕȣȔȐ ȚțȉȍȘȒțȓȍȏȖȔ ȊȏȘȖșȓȣȔȐ, ȘȍȏțȓȤȚȈȚȖȊ 
ȚțȉȍȘȒțȓȐȕȖȌȐȈȋȕȖșȚȐȒȐ («ȊȐȘȈȎȈ» ȚțȉȍȘȒțȓȐȕȖȊȣȝ 
ȘȍȈȒȞȐȑ, ȋȐȗȍȘȍȘȋȐȟȍșȒȖȑ ȘȍȈȒȞȐȐ ȕȈ ȚțȉȍȘȒțȓȐȕ), 
ȐȕȚȖȒșȐȒȈȞȐȖȕȕȖȋȖ șȐȕȌȘȖȔȈ (ȉȓȍȌȕȖșȚȤ, ȊȧȓȖșȚȤ, 
ȗȍȘȐȖȘȉȐȚȈȓȤȕȣȑ ȞȐȈȕȖȏ, șȕȐȎȍȕȐȍ ȊȍșȈ, ȗȖȕȐȎȍ-
ȕȐȍ ȈȗȗȍȚȐȚȈ, șțȉȜȍȉȘȐȓȤȕȈȧ ȚȍȔȗȍȘȈȚțȘȈ, ȐȏȔȍ-
ȕȍȕȐȧ ȓȈȉȖȘȈȚȖȘȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ), țȊȍȓȐȟȍȕȐȧ ȕȍ-
șȒȖȓȤȒȐȝ ȋȘțȗȗ (6–8) ȗȍȘȐȜȍȘȐȟȍșȒȐȝ ȓȐȔȜȈȚȐȟȍșȒȐȝ
țȏȓȖȊ [7].
ǰȏ 14 ȉȖȓȤȕȣȝ ș ȌȐȈȋȕȖȏȖȔ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒ-

șȐȒȈȞȐȐ ȒȖȕȚȈȒȚ ș ȉȖȓȤȕȣȔȐ ȊȏȘȖșȓȣȔȐ ȉȣȓ țșȚȈȕȖȊ-
ȓȍȕ ț 12 (85,7%) ȗȈȞȐȍȕȚȖȊ. ǻ 9 (75%) Ȑȏ ȕȐȝ ȒȖȕ-
ȚȈȒȚ ȉȣȓ ȗȖșȚȖȧȕȕȣȔ, ț 3 (25%) — ȥȗȐȏȖȌȐȟȍșȒȐȔ, ț 
8 (66,7%) ȗȈȞȐȍȕȚȖȊ — ȉȈȞȐȓȓȧȘȕȣȔ.
ǰȏ ȖȟȈȋȈ șȔȍȘȚȐ ȖȚ ȚțȉȍȘȒțȓȍȏȈ ȉȣȓȐ 4 (28,6%) 

ȉȖȓȤȕȣȝ ș ȌȐȈȋȕȖȏȖȔ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒșȐȒȈȞȐȐ. 
ǻ 9 (64,3%) ȗȈȞȐȍȕȚȖȊ țșȚȈȕȖȊȓȍȕȈ ȋȐȗȍȘȍȘȋȐȟȍșȒȈȧ 
ȘȍȈȒȞȐȧ ȕȈ ȚțȉȍȘȒțȓȐȕ, ț 5 (35,7%) — «ȊȐȘȈȎ» Țț-
ȉȍȘȒțȓȐȕȖȊȣȝ ȘȍȈȒȞȐȑ.
ǻ 3 (21,4%) ȗȈȞȐȍȕȚȖȊ șȐȔȗȚȖȔȣ ȐȕȚȖȒșȐȒȈȞȐȐ 

ȉȣȓȐ ȊȣȘȈȎȍȕȣ șȓȈȉȖ Ȑ ȗȘȍȌșȚȈȊȓȍȕȣ ȊȧȓȖșȚȤȦ, șȓȈ-
ȉȖșȚȤȦ, ȉȓȍȌȕȖșȚȤȦ ȒȖȎȕȣȝ ȗȖȒȘȖȊȖȊ, ȗȖȕȐȎȍȕȕȣȔ 
ȊȍșȖȔ. ǻ 10 (71,4%) ȌȍȚȍȑ șȐȔȗȚȖȔȣ ȐȕȚȖȒșȐȒȈȞȐȐ 
ȉȣȓȐ ȊȣȘȈȎȍȕȣ țȔȍȘȍȕȕȖ Ȑ ȗȘȍȌșȚȈȊȓȍȕȣ ȐȕȚȖȒșȐ-
ȒȈȞȐȖȕȕȣȔ șȐȕȌȘȖȔȖȔ Ȑ ȐȏȔȍȕȍȕȐȧȔȐ ȘȧȌȈ ȓȈȉȖȘȈ-
ȚȖȘȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ (țȔȍȘȍȕȕȣȑ ȓȍȑȒȖȞȐȚȖȏ, ȗȈȓȖȟ-
ȒȖȧȌȍȘȕȣȑ șȌȊȐȋ ȓȍȑȒȖȞȐȚȈȘȕȖȑ ȜȖȘȔțȓȣ, ȓȐȔȜȖ-
ȗȍȕȐȧ, ȔȖȕȖȞȐȚȖȏ, ȕȍȏȕȈȟȐȚȍȓȤȕȖȍ țșȒȖȘȍȕȐȍ ǹǶȅ). 
ǻ 1 (7,1%) ȘȍȉȍȕȒȈ ȐȕȚȖȒșȐȒȈȞȐȖȕȕȣȑ șȐȕȌȘȖȔ ȉȣȓ 
ȏȕȈȟȐȚȍȓȤȕȖ ȊȣȘȈȎȍȕ Ȑ, ȗȖȔȐȔȖ ȐȕȚȖȒșȐȒȈȞȐȖȕȕȖȋȖ 
șȐȕȌȘȖȔȈ Ȑ ȐȏȔȍȕȍȕȐȑ ȓȈȉȖȘȈȚȖȘȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ, 
ȗȘȖȧȊȓȧȓșȧ ȗȍȘȐȖȌȐȟȍșȒȐȔ ȗȖȊȣȠȍȕȐȍȔ ȚȍȔȗȍȘȈȚț-
Șȣ ȌȖ șțȉȜȍȉȘȐȓȤȕȣȝ ȞȐȜȘ.
ǲȈȒ ȐȏȊȍșȚȕȖ, ȚțȉȍȘȒțȓȍȏȕȈȧ ȐȕȚȖȒșȐȒȈȞȐȧ ȖȚȓȐ-

ȟȈȍȚșȧ ȖȚ ȚțȉȍȘȒțȓȍȏȈ ȊȕțȚȘȐȋȘțȌȕȣȝ ȓȐȔȜȈȚȐȟȍșȒȐȝ 
țȏȓȖȊ Ȑ ȌȘțȋȐȝ ȓȖȒȈȓȤȕȣȝ ȒȓȐȕȐȟȍșȒȐȝ ȜȖȘȔ ȚțȉȍȘ-
ȒțȓȍȏȈ Ȋ ȗȍȘȊțȦ ȖȟȍȘȍȌȤ ȖȚșțȚșȚȊȐȍȔ ȗȖ ȘȍȏțȓȤȚȈȚȈȔ 
ȘȍȕȚȋȍȕȖȚȖȔȖȋȘȈȜȐȟȍșȒȖȋȖ ȐșșȓȍȌȖȊȈȕȐȧ ȓȖȒȈȓȤȕȣȝ 
ȐȏȔȍȕȍȕȐȑ ȊȖ ȊȕțȚȘȐȋȘțȌȕȣȝ ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȈȝ 
Ȑ ȓȍȋȒȐȝ. ǶȌȕȈȒȖ ȘȍȏțȓȤȚȈȚȣ ȗȘȐȔȍȕȍȕȐȧ ȒȖȔȗȤȦ-
ȚȍȘȕȖȑ ȚȖȔȖȋȘȈȜȐȐ (ǲǺ) ȗȖȏȊȖȓȧȦȚ țȚȊȍȘȎȌȈȚȤ, ȟȚȖ 
ȘȍȕȚȋȍȕȖȓȖȋȐȟȍșȒȐȍ ȘȈȏȓȐȟȐȧ ȚțȉȍȘȒțȓȍȏȕȖȑ ȐȕȚȖȒ-
șȐȒȈȞȐȐ Ȑ ȚțȉȍȘȒțȓȍȏȈ ȊȕțȚȘȐȋȘțȌȕȣȝ ȓȐȔȜȈȚȐȟȍ-
șȒȐȝ țȏȓȖȊ ȕȖșȧȚ, șȒȖȘȍȍ, ȒȖȓȐȟȍșȚȊȍȕȕȣȑ ȝȈȘȈȒȚȍȘ 
[8]. ǬȍȚȧȔ, ȊȒȓȦȟȍȕȕȣȔ Ȋ ȐșșȓȍȌȖȊȈȕȐȍ, ǲǺ ȋȘțȌȕȖȑ 
ȒȓȍȚȒȐ ȕȍ ȗȘȖȊȖȌȐȓȐ, ȕȖ ȗȘȐȔȍȕȍȕȐȍ ȖȌȕȐȝ Ȑ Țȍȝ Ȏȍ 
șȚȈȕȌȈȘȚȕȣȝ ȓțȟȍȊȣȝ ȔȍȚȖȌȖȊ (ȖȉȏȖȘȕȈȧ ȘȍȕȚȋȍȕȖ-
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ǲȓȐȕȐȟȍșȒȐȍ ȜȖȘȔȣ ȚțȉȍȘȒțȓȍȏȈ ț ȌȍȚȍȑ ȘȈȕȕȍȋȖ Ȑ ȌȖȠȒȖȓȤȕȖȋȖ ȊȖȏȘȈșȚȈ ș ȕȖșȐȚȍȓȤșȚȊȖȔ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ Ȋ ȔȖȕȖȕțȒȓȍȈȘȕȣȝ ȒȓȍȚȒȈȝ ȒȘȖȊȐ

ȋȘȈȜȐȧ, ȚȖȔȖȋȘȈȜȐȧ ȖȘȋȈȕȖȊ ȋȘțȌȕȖȑ ȒȓȍȚȒȐ) ȗȖȏȊȖ-
ȓȐȓȖ ȌȖșȚȖȊȍȘȕȖ ȟȈȡȍ (p <0,05) ȊȣȧȊȐȚȤ ȓȖȒȈȓȤȕȣȍ 
ȐȏȔȍȕȍȕȐȧ Ȋ ȖȘȋȈȕȈȝ ȌȣȝȈȕȐȧ ț ȌȍȚȍȑ 2-ȑ ȋȘțȗȗȣ, ț 
ȒȖȚȖȘȣȝ Ǭǵǲ ȊȐȘțșȖȊ ȋȍȘȗȍșȈ ȔȍȚȖȌȖȔ ǷǾǸ ȕȍ Ȋȣ-
ȧȊȓȍȕȈ.
ǶȉȕȈȘțȎȍȕȕȣȑ ȕȈȔȐ ȜȈȒȚ ȈșșȖȞȐȈȞȐȐ ȚțȉȍȘȒțȓȍȏ-

ȕȖȑ ȐȕȚȖȒșȐȒȈȞȐȐ ȒȈȒ șȈȔȖșȚȖȧȚȍȓȤȕȖȑ ȒȓȐȕȐȟȍșȒȖȑ 
ȜȖȘȔȣ ȚțȉȍȘȒțȓȍȏȈ ș ȕȖșȐȚȍȓȤșȚȊȖȔ Ȋ Ǵǵǲ ȒȘȖȊȐ Ǭǵǲ 
ȊȐȘțșȖȊ ȋȍȘȗȍșȈ ȔȖȎȕȖ ȖȉȢȧșȕȐȚȤ ș ȗȖȏȐȞȐȑ ȊȖȏȔȖȎ-
ȕȖȋȖ ȊȓȐȧȕȐȧ ȊȐȘțșȖȊ ȕȈ șȗȖșȖȉȕȖșȚȤ ȔȈȒȘȖȜȈȋȖȊ/
ȌȍȕȌȘȐȚȕȣȝ ȒȓȍȚȖȒ ȊȣȏȣȊȈȚȤ Ȋ ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȈȝ 
ȗȍȘȊȐȟȕȣȑ ȐȔȔțȕȕȣȑ ȖȚȊȍȚ ȕȈ Ǵ. tuberculosis. ǰș-
șȓȍȌȖȊȈȕȐȧ ȘȧȌȈ ȈȊȚȖȘȖȊ [9] ȗȖȒȈȏȈȓȐ, ȟȚȖ ț ȔȣȠȍȑ 
ȗȘȐ ȐȕȋȈȓȧȞȐȖȕȕȖȔ șȗȖșȖȉȍ ȏȈȘȈȎȍȕȐȧ ȔȐȒȖȉȈȒȚȍȘȐ-
ȧȔȐ ȚțȉȍȘȒțȓȍȏȈ ȌȍȕȌȘȐȚȕȣȍ ȒȓȍȚȒȐ ȏȈȝȊȈȚȣȊȈȦȚ Ȑȝ 
Ȋ ȓȍȋȒȖȔ Ȑ ȚȘȈȕșȗȖȘȚȐȘțȦȚ Ȋ ȓȐȔȜȈȚȐȟȍșȒȐȍ țȏȓȣ. 
Ǫ ȓȐȔȜȖȐȌȕȖȑ ȚȒȈȕȐ ȌȍȕȌȘȐȚȕȣȍ ȒȓȍȚȒȐ ȗȘȍȌșȚȈȊȓȧ-
ȦȚ ȐȔȔțȕȕȖȑ șȐșȚȍȔȍ ȈȕȚȐȋȍȕȣ ǴǩǺ, ȏȈȗțșȒȈȧ ȚȈȒȐȔ 
ȖȉȘȈȏȖȔ ȐȔȔțȕȕȣȑ ȖȚȊȍȚ ș ȕȈȒȖȗȓȍȕȐȍȔ ȒȓȍȚȖȒ-ȥȜ-
ȜȍȒȚȖȘȖȊ. Ǵ. tuberculosis țȒȓȖȕȧȍȚșȧ ȖȚ ȒȖȕȚȘȖȓȧ ȐȔ-
ȔțȕȕȖȑ șȐșȚȍȔȣ, ȕȈȘțȠȈȧ ȔȐȋȘȈȞȐȦ ȌȍȕȌȘȐȚȕȣȝ Ȓȓȍ-
ȚȖȒ Ȑ ȗȘȍȏȍȕȚȈȞȐȦ ȐȔȐ ȈȕȚȐȋȍȕȖȊ. 
Ǫ ȖȚȕȖȠȍȕȐȐ ȘȧȌȈ ȊȐȘțșȖȊ, Ȋ ȟȈșȚȕȖșȚȐ, ȊȐȘțșȈ 

ȗȘȖșȚȖȋȖ ȋȍȘȗȍșȈ Ȑ ȊȐȘțșȈ ȋȍȘȗȍșȈ VI ȚȐȗȈ, ȗȖȒȈȏȈ-
ȕȖ, ȟȚȖ ȊȐȘțșȕȈȧ ȐȕȜȍȒȞȐȧ ȚȖȘȔȖȏȐȚ șȖȏȘȍȊȈȕȐȍ Ȍȍȕ-
ȌȘȐȚȕȣȝ ȒȓȍȚȖȒ [10, 11]. ǶȕȈ ȊȔȍȠȐȊȈȍȚșȧ Ȋ ȗȘȖȞȍșș, 
Ȋ ȝȖȌȍ ȒȖȚȖȘȖȋȖ ȌȍȕȌȘȐȚȕȣȍ ȒȓȍȚȒȐ țȚȘȈȟȐȊȈȦȚ șȗȖ-

șȖȉȕȖșȚȤ Ȓ ȏȈȝȊȈȚț Ȋ ȗȍȘȐȜȍȘȐȟȍșȒȐȝ ȚȒȈȕȧȝ ȈȕȚȐȋȍ-
ȕȖȊ Ȑ ȗȖșȓȍȌțȦȡȍȑ ȔȐȋȘȈȞȐȐ Ȋ ȓȐȔȜȈȚȐȟȍșȒȐȍ țȏȓȣ 
Ȑ șȚȈȕȖȊȧȚșȧ șȗȍȞȐȈȓȐȏȐȘȖȊȈȕȕȣȔȐ, ȗȘȍȌșȚȈȊȓȧȦ-
ȡȐȔȐ ȈȕȚȐȋȍȕ ȒȓȍȚȒȈȔȐ. ǰȏȊȍșȚȕȖ, ȟȚȖ ȗȘȐ ȐȕȜȍȒ-
ȞȐȐ, ȊȣȏȣȊȈȍȔȖȑ ȊȐȘțșȖȔ ȅȗȠȚȍȑȕȈ–ǩȈȘȘ, ȊȐȘȐȖȕȣ, 
ȗȖȗȈȌȈȧ Ȋ ȔȖȕȖȞȐȚȣ, ȗȖȌȈȊȓȧȦȚ Ȑȝ ȌȐȜȜȍȘȍȕȞȐȘȖȊ-
Ȓț Ȋ ȌȍȕȌȘȐȚȕȣȍ ȒȓȍȚȒȐ [12]. ǴȖȎȕȖ ȗȘȍȌȗȖȓȖȎȐȚȤ, 
ȟȚȖ ȗȘȐ ȕȈȓȐȟȐȐ ȊȐȘțșȕȖȑ ȐȕȜȍȒȞȐȐ ȊȣȘȈȎȍȕȕȣȑ 
ȐȔȔțȕȕȣȑ ȖȚȊȍȚ ȕȈ Ǵ. tuberculosis ȊȖ ȊȕțȚȘȐȋȘțȌȕȣȝ 
ȓȐȔȜȈȚȐȟȍșȒȐȝ țȏȓȈȝ ȔȖȎȍȚ ȕȍ ȘȈȏȊȐȚȤșȧ ȊșȓȍȌșȚȊȐȍ 
«ȌȊȖȑȕȖȑ» șțȗȘȍșșȐȐ ȔȈȒȘȖȜȈȋȖȊ/ȌȍȕȌȘȐȚȕȣȝ Ȓȓȍ-
ȚȖȒ ȊȖȏȉțȌȐȚȍȓȍȔ ȚțȉȍȘȒțȓȍȏȈ Ȑ ȋȍȘȗȍȚȐȟȍșȒȐȔȐ ȊȐ-
ȘțșȈȔȐ.
ǹȖȋȓȈșȕȖ ȗȖȓțȟȍȕȕȣȔ ȕȈȔȐ ȌȈȕȕȣȔ, ȔȖȎȕȖ șȌȍ-

ȓȈȚȤ ȊȣȊȖȌ, ȟȚȖ ȌȍȚȐ ș ȚȈȒȖȑ ȊȣȏȣȊȈȦȡȍȑ ȖȗȘȍȌȍ-
ȓȍȕȕȣȍ ȚȘțȌȕȖșȚȐ Ȍȓȧ ȊȘȈȟȍȑ ȒȓȐȕȐȟȍșȒȖȑ ȜȖȘȔȖȑ 
ȗȍȘȊȐȟȕȖȋȖ ȚțȉȍȘȒțȓȍȏȈ, ȒȈȒ ȚțȉȍȘȒțȓȍȏȕȈȧ ȐȕȚȖȒ-
șȐȒȈȞȐȧ, ȚȘȍȉțȦȚ ȗȘȖȊȍȌȍȕȐȧ ȌȖȗȖȓȕȐȚȍȓȤȕȣȝ ȔȍȘȖ-
ȗȘȐȧȚȐȑ. ǵȍȖȉȝȖȌȐȔȣ ȌȐȈȋȕȖșȚȐȟȍșȒȐȍ ȐșșȓȍȌȖȊȈȕȐȧ 
(ȐȔȔțȕȖȓȖȋȐȟȍșȒȐȍ Ȑ ȔȖȓȍȒțȓȧȘȕȖ-ȋȍȕȍȚȐȟȍșȒȐȍ, 
ȒȖȔȗȤȦȚȍȘȕȈȧ ȚȖȔȖȋȘȈȜȐȧ), ȗȖȊȣȠȈȦȡȐȍ ȥȜȜȍȒȚȐȊ-
ȕȖșȚȤ ȌȐȈȋȕȖșȚȐȒȐ ȚțȉȍȘȒțȓȍȏȕȖȑ Ȑ ȊȐȘțșȕȖȑ ȐȕȜȍȒ-
ȞȐȐ, Ȉ ȚȈȒȎȍ ȖșȖȉȣȍ ȚȍȘȈȗȍȊȚȐȟȍșȒȐȍ ȔȍȘȖȗȘȐȧȚȐȧ, 
ȕȈȗȘȈȊȓȍȕȕȣȍ ȕȈ ȗȖȌȈȊȓȍȕȐȍ ȘȍȗȓȐȒȈȞȐȐ ȊȐȘțșȖȊ 
ȋȍȘȗȍșȈ Ȑ țșȚȘȈȕȍȕȐȍ ȊȐȘțșȕȖȑ șțȗȘȍșșȐȐ ȐȔȔțȕȕȖȑ 
șȐșȚȍȔȣ, Ȋ șȖȟȍȚȈȕȐȐ ș ȘȈȞȐȖȕȈȓȤȕȣȔ ȗȘȖȚȐȊȖȚțȉȍȘ-
ȒțȓȍȏȕȣȔ ȓȍȟȍȕȐȍȔ.

ǸȐșțȕȖȒ. ǹȚȘțȒȚțȘȈ șȖȗțȚșȚȊțȦȡȍȑ ȗȈȚȖȓȖȋȐȐ ț ȉȖȓȤȕȣȝ ȚțȉȍȘȒțȓȍȏȖȔ ȌȍȚȍȑ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȕȈ-
ȓȐȟȐȧ ȐȓȐ ȖȚșțȚșȚȊȐȧ ȋȍȘȗȍȚȐȟȍșȒȖȑ ȐȕȜȍȒȞȐȐ

ǰȕȜȐȞȐȘȖȊȈȕȕȣȍ            
ǵȍȐȕȜȐȞȐȘȖȊȈȕȕȣȍ
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ǶȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ.
ǿȈșȚȤ 1. ǪȖȏȔȖȎȕȖșȚȐ ȟȍȓȖȊȍȟȍșȒȖȋȖ ȚȍȓȈ

 ǫ.ǰ.ǵȈȏȈȘȍȕȒȖ¹, ǹ.Ƿ.ǬȈȘȍȕȒȖȊ², Ƕ.ǵ.ǯȣȘȧȕȖȊȈ¹, Ǩ.Ǭ.ǹȈȘȒȐșȧȕ¹ 

¹ǴȍȌȐȞȐȕșȒȐȑ ȞȍȕȚȘ ǩȈȕȒȈ ǸȖșșȐȐ, ǴȖșȒȊȈ 
(ȌȐȘȍȒȚȖȘ — ȈȒȈȌ. ǸǨǵ, ȗȘȖȜ. ǫ.ǰ.ǵȈȏȈȘȍȕȒȖ);
²ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ȒȈȜȍȌȘȈ țȘȖȓȖȋȐȐ ȓȍȟȍȉȕȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ 
(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȗȘȖȜ. ǹ.Ƿ.ǬȈȘȍȕȒȖȊ)

ǹȚȈȚȤȧ ȗȖșȊȧȡȍȕȈ șȖȊȘȍȔȍȕȕȣȔ ȚȍȝȕȐȒȈȔ ȖȗȍȘȈȚȐȊȕȖȋȖ ȓȍȟȍȕȐȧ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ. ǵȈ șȍȋȖȌȕȧȠȕȐȑ ȌȍȕȤ Ȗȗȍ-
ȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȧȊȓȧȍȚșȧ ȖșȕȖȊȕȣȔ ȥȜȜȍȒȚȐȊȕȣȔ șȗȖșȖȉȖȔ ȚȍȘȈȗȐȐ șȐȔȗȚȖȔȈȚȐȟȍșȒȖȑ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ. 
ǷȘȍȌȓȖȎȍȕȖ ȔȕȖȎȍșȚȊȖ ȚȍȝȕȐȒ, ȒȖȚȖȘȣȍ ȔȖȎȕȖ ȘȈȏȌȍȓȐȚȤ ȕȈ ȌȊȍ ȋȘțȗȗȣ ȖȗȍȘȈȞȐȑ: țȒȖȘȈȟȐȊȈȦȡȐȍ (ȖȗȍȘȈȞȐȧ 
ǵȍșȉȐȚȈ Ȑ ȍȍ ȔȖȌȐȜȐȒȈȞȐȐ, ȗȓȐȒȈȞȐȖȕȕȣȍ) Ȑ țȌȓȐȕȧȦȡȐȍ (ȓȖșȒțȚȕȣȍ) ȒȖȘȗȖȘȖȗȓȈșȚȐȒȐ. ǻȒȖȘȈȟȐȊȈȦȡȐȍ 
ȔȍȚȖȌȐȒȐ ȌȖȒȈȏȈȓȐ șȊȖȦ ȥȜȜȍȒȚȐȊȕȖșȚȤ Ȑ ȗȘȐ șȖȉȓȦȌȍȕȐȐ ȖȗȘȍȌȍȓȍȕȕȣȝ ȗȖȒȈȏȈȕȐȑ Ȓ Ȑȝ ȐșȗȖȓȤȏȖȊȈȕȐȦ 
ȘȈșȞȍȕȐȊȈȦȚșȧ șȗȍȞȐȈȓȐșȚȈȔȐ Ȑ ȗȈȞȐȍȕȚȈȔȐ ȒȈȒ țȌȖȊȓȍȚȊȖȘȐȚȍȓȤȕȣȍ. ǹȘȍȌȐ ȕȐȝ ȕȈȐȉȖȓȍȍ ȗȘȍȌȗȖȟȚȐȚȍȓȤ-
ȕȣȔȐ ȧȊȓȧȦȚșȧ ȔȖȌȐȜȐȒȈȞȐȐ ȖȗȍȘȈȞȐȐ ǵȍșȉȐȚȈ. ǷȘȐ țȌȓȐȕȧȦȡȐȝ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈȝ șȍȋȖȌȕȧ, ȊȍȘȖȧȚȕȖ, ȕȍȚ 
ȕȍȖȉȝȖȌȐȔȖșȚȐ Ȋ ȗȖȓȕȖȔ ȐșșȍȟȍȕȐȐ ȉȓȧȠȒȐ, Ȉ ȕȈȐȉȖȓȍȍ șȗȖȘȕȣȔ ȊȖȗȘȖșȖȔ ȧȊȓȧȍȚșȧ ȊȣȉȖȘ ȖȗȚȐȔȈȓȤȕȖȋȖ 
ȗȓȈșȚȐȟȍșȒȖȋȖ ȈțȚȖȔȈȚȍȘȐȈȓȈ. ǨȊȚȖȘ ȗȘȍȌșȚȈȊȐȓ șȓțȟȈȑ Ȑȏ șȖȉșȚȊȍȕȕȖȋȖ ȖȗȣȚȈ ȖȗȍȘȈȚȐȊȕȖȋȖ ȓȍȟȍȕȐȧ șȐȔȗȚȖ-
ȔȈȚȐȟȍșȒȖȑ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȉȖȓȍȏȕȤ ǷȍȑȘȖȕȐ, ȖȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ, ȗȓȈșȚȐȟȍșȒȐȑ ȔȈȚȍȘȐȈȓ
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The article is devoted to modern techniques of surgical treatment of Peyronie’s disease. To date, surgery is the 
main effective means of therapy of this symptomatic disease. There is proposed a set of techniques that can be 
divided into two groups of operations: shortening (Nesbit operation and its modifi cations, plication) and lengthening 
(patchwork) corporoplasty. Shortening techniques proved to be effective, and subjected to certain indications for 
their use, are considered satisfactory by professionals and patients. Among them the most preferred are modifi ed 
Nesbit operations. When prolonging corporoplasty today probably there is no need for complete excision of the 
plaque, and the most contentious issue is the selection of optimal plastic automaterial. The author presented a case 
of his own experience of surgical treatment of Peyronie’s disease symptom.
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ǲȓȐȕȐȟȍșȒȈȧ ȒȈȘȚȐȕȈ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ ȕȍ ȧȊȓȧ-
ȍȚșȧ ȎȐȏȕȍțȋȘȖȎȈȦȡȍȑ, ȖȌȕȈȒȖ ȍȍ ȗȘȖȧȊȓȍȕȐȧ 

ȔȖȋțȚ ȗȘȐȊȖȌȐȚȤ Ȓ șȍȒșțȈȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ Ȑ ȏȕȈ-
ȟȐȚȍȓȤȕȖȔț țȝțȌȠȍȕȐȦ ȒȈȟȍșȚȊȈ ȎȐȏȕȐ ȗȈȞȐȍȕȚȖȊ. 
Ǫ ȕȍȌȈȊȕȐȝ ȥȗȐȌȍȔȐȖȓȖȋȐȟȍșȒȐȝ ȐșșȓȍȌȖȊȈȕȐȧȝ șȖ-
ȖȉȡȈȍȚșȧ Ȗȉ Ȗȉȡȍȑ ȘȈșȗȘȖșȚȘȈȕȍȕȕȖșȚȐ ȉȖȓȍȏȕȐ Ƿȍȑ-
ȘȖȕȐ Ȋ ȗȘȍȌȍȓȈȝ 3–5% Ȗȉȡȍȑ ȔțȎșȒȖȑ ȗȖȗțȓȧȞȐȐ [1].

ǷȘȐȔȍȘȕȖ ȌȊȍ ȚȘȍȚȐ ȉȖȓȤȕȣȝ șȖșȚȈȊȓȧȦȚ ȔțȎȟȐȕȣ Ȋ 
ȊȖȏȘȈșȚȍ 40–60 ȓȍȚ. ǶȒȖȓȖ 22% ȗȖȘȈȎȍȕȐȑ ȉȍȓȖȟȕȖȑ 
ȖȉȖȓȖȟȒȐ ȧȊȓȧȦȚșȧ ȉȍșșȐȔȗȚȖȔȕȣȔȐ. ǶȚ 20 ȌȖ 50% 
ȗȈȞȐȍȕȚȖȊ ș ȉȖȓȍȏȕȤȦ ǷȍȑȘȖȕȐ ȐȔȍȦȚ ȖȗȣȚ șȗȖȕȚȈȕ-
ȕȖȋȖ ȘȍȋȘȍșșȈ șȐȔȗȚȖȔȖȊ [2]. ǵȍșȔȖȚȘȧ ȕȈ ȥȚȖ ȗȘȍȌ-
ȓȖȎȍȕȖ ȔȕȖȎȍșȚȊȖ ȊȈȘȐȈȕȚȖȊ ȒȖȕșȍȘȊȈȚȐȊȕȖȑ Ȑ Ȗȗȍ-
ȘȈȚȐȊȕȖȑ ȒȖȘȘȍȒȞȐȐ ȒȓȐȕȐȟȍșȒȐȝ ȗȘȖȧȊȓȍȕȐȑ ȉȖȓȍȏ-
ȕȐ ǷȍȑȘȖȕȐ. 
ǹțȡȍșȚȊțȍȚ ȊșȍȋȖ ȕȍșȒȖȓȤȒȖ ȒȖȕȚȘȖȓȐȘțȍȔȣȝ Ȑș-

șȓȍȌȖȊȈȕȐȑ, șȊȐȌȍȚȍȓȤșȚȊțȦȡȐȝ Ȗȉ ȥȜȜȍȒȚȐȊȕȖșȚȐ 
ȒȖȕșȍȘȊȈȚȐȊȕȖȑ ȚȍȘȈȗȐȐ ȕȈ ȘȈȕȕȍȑ ȈȒȚȐȊȕȖȑ ȜȈȏȍ 
ȏȈȉȖȓȍȊȈȕȐȧ, șȊȧȏȈȕȕȖȑ ș ȉȖȓȤȦ Ȑ ȊȖșȗȈȓȍȕȐȍȔ, ȕȖ 
ȗȘȖȚȐȊȖȘȍȟȐȧ Ȑȝ ȘȍȏțȓȤȚȈȚȖȊ ȌȐȒȚțȦȚ ȕȍȖȉȝȖȌȐȔȖșȚȤ 
ȌȈȓȤȕȍȑȠȐȝ ȒȖȕȚȘȖȓȐȘțȍȔȣȝ ȐșșȓȍȌȖȊȈȕȐȑ [3]. 



44

ǫ.ǰ.ǵȈȏȈȘȍȕȒȖ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 43–49

ǷȖșȒȖȓȤȒț ȒȖȕșȍȘȊȈȚȐȊȕȈȧ ȚȍȘȈȗȐȧ ȔȈȓȖȥȜȜȍȒ-
ȚȐȊȕȈ, ȚȖ ȝȐȘțȘȋȐȟȍșȒȐȍ ȔȍȚȖȌȣ ȗȘȐȏȕȈȦȚșȧ ȖșȕȖȊ-
ȕȣȔȐ Ȋ ȓȍȟȍȕȐȐ ȚȈȒȐȝ șȐȔȗȚȖȔȖȊ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ, 
ȒȈȒ ȌȍȜȖȘȔȈȞȐȧ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ, ȗȘȍȗȧȚșȚȊțȦȡȈȧ 
ȗȘȖȊȍȌȍȕȐȦ ȗȖȓȕȖȞȍȕȕȖȋȖ ȗȖȓȖȊȖȋȖ ȈȒȚȈ, Ȑ șȊȧȏȈȕ-
ȕȈȧ ș ȏȈȉȖȓȍȊȈȕȐȍȔ ȗȘȐȔȍȘȕȖ Ȋ 30% șȓțȟȈȍȊ ȥȘȍȒ-
ȚȐȓȤȕȈȧ ȌȐșȜțȕȒȞȐȧ [4]. Ǭȓȧ ȒȖȘȘȍȒȞȐȐ țȒȈȏȈȕȕȣȝ 
șȐȔȗȚȖȔȖȊ ȈȊȚȖȘȈȔȐ ȏȈ ȋȖȌȣ ȗȘȈȒȚȐȒȐ ȗȘȍȌȓȖȎȍȕȖ 
ȉȖȓȍȍ șȖȚȕȐ ȘȈȏȓȐȟȕȣȝ ȖȗȍȘȈȞȐȑ, ȕȖ Ȑȝ ȕȍȖȌȕȖȘȖȌ-
ȕȈȧ ȥȜȜȍȒȚȐȊȕȖșȚȤ ȌȍȓȈȍȚ ȈȒȚțȈȓȤȕȣȔ ȐȏțȟȍȕȐȍ Ȑ 
ȐșȗȖȓȤȏȖȊȈȕȐȍ țșȖȊȍȘȠȍȕșȚȊȖȊȈȕȕȣȝ Ȑ ȕȖȊȣȝ ȝȐȘțȘ-
ȋȐȟȍșȒȐȝ ȔȍȚȖȌȐȒ.
Ǭȓȧ ȓȐȚȍȘȈȚțȘȕȖȋȖ ȗȖȐșȒȈ ȐșȗȖȓȤȏȖȊȈȕȣ ȐȕȜȖȘ-

ȔȈȞȐȖȕȕȣȍ ȘȍșțȘșȣ pubmed, tripdatabase, dynamed, 
medline, cohrhein library. ǨȊȚȖȘȈȔȐ ȕȈȑȌȍȕȖ ȉȖȓȍȍ 50 
ȘȈȏȓȐȟȕȣȝ ȐșȚȖȟȕȐȒȖȊ ȓȐȚȍȘȈȚțȘȣ, șȘȍȌȐ ȒȖȚȖȘȣȝ 
ȖȉȕȈȘțȎȍȕȣ ȒȓȐȕȐȟȍșȒȐȍ ȘțȒȖȊȖȌșȚȊȈ Ȑ șȐșȚȍȔȈȚȐ-
ȟȍșȒȐȍ ȖȉȏȖȘȣ ȗȖ ȌȈȕȕȖȑ ȚȍȔȍ.
ǶȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȐșȗȖȓȤȏțȦȚ Ȍȓȧ ȊȣȗȘȧȔ-

ȓȍȕȐȧ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ș ȔȈȒșȐȔȈȓȤȕȖ ȊȖȏȔȖȎȕȣȔ 
șȖȝȘȈȕȍȕȐȍȔ ȍȋȖ ȌȓȐȕȣ Ȑ ȒȖȘȘȍȒȞȐȐ ȊȣȘȈȎȍȕȕȖȑ 
ȥȘȍȒȚȐȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ ȗțȚȍȔ ȜȈȓȓȖȗȘȖȚȍȏȐȘȖȊȈ-
ȕȐȧ. ǪȣȗȘȧȔȓȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȌȖșȚȐȋȈȦȚ ȓȐȉȖ 
țȌȓȐȕȍȕȐȍȔ ȕȈ ȒȖȘȖȚȒȖȑ șȚȖȘȖȕȍ, ȓȐȉȖ țȒȖȘȖȟȍȕȐȍȔ 
ȌȓȐȕȕȖȑ șȚȖȘȖȕȣ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, șțȡȍșȚȊțȦȚ ȌȊȍ 
ȋȘțȗȗȣ ȖȗȍȘȈȞȐȑ, ȕȈȗȘȈȊȓȍȕȕȣȝ ȕȈ ȒȖȘȘȍȒȞȐȦ Ȍȍ-
ȜȖȘȔȈȞȐȐ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ: țȒȖȘȈȟȐȊȈȦȡȐȍ (ȖȗȍȘȈ-
ȞȐȧ ǵȍșȉȐȚȈ Ȑ ȍȍ ȔȖȌȐȜȐȒȈȞȐȐ, ȗȓȐȒȈȞȐȖȕȕȣȍ) Ȑ țȌ-
ȓȐȕȧȦȡȐȍ (ȓȖșȒțȚȕȣȍ) ȒȖȘȗȖȘȖȗȓȈșȚȐȒȐ [5]. ǻȒȖȘȈ-
ȟȐȊȈȦȡȐȍ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȐ ȊȣȗȖȓȕȧȦȚ ȕȈ ȗȘȖȚȐȊȖ-
ȗȖȓȖȎȕȖȑ ȐșȒȘȐȊȓȍȕȐȦ (ȊȣȗțȒȓȖȑ) șȚȖȘȖȕȍ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ Ȋ ȔȍșȚȍ ȔȈȒșȐȔȈȓȤȕȖȑ ȌȍȜȖȘȔȈȞȐȐ. ǹȚȍȗȍȕȤ 
(țȋȖȓ) ȌȍȜȖȘȔȈȞȐȐ, ȗȘȐ ȒȖȚȖȘȖȑ ȞȍȓȍșȖȖȉȘȈȏȕȖ ȗȘȖ-
ȊȖȌȐȚȤ țȒȖȘȈȟȐȊȈȦȡțȦ ȒȖȘȗȖȘȖȗȓȈșȚȐȒț ȖșȚȈȍȚșȧ 
ȗȘȍȌȔȍȚȖȔ ȌȐșȒțșșȐȑ. Ǫ.Ǩ.ǲȖȊȈȓȍȊȣȔ Ȑ șȖȈȊȚ. (2001) 
ȥȔȗȐȘȐȟȍșȒȐ, Ȉ ȏȈȚȍȔ Ȑ ȔȈȚȍȔȈȚȐȟȍșȒȐ ȉȣȓ ȘȈșșȟȐȚȈȕ 
ȒȖȥȜȜȐȞȐȍȕȚ țȒȖȘȖȟȍȕȐȧ, ȗȘȍȌȖȗȘȍȌȍȓȧȦȡȐȑ ȖȚȕȖ-
șȐȚȍȓȤȕțȦ ȗȖȚȍȘȦ ȌȓȐȕȣ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȗȘȐ ȊȣȗȖȓ-
ȕȍȕȐȐ ȗȓȐȒȈȞȐȖȕȕȣȝ ȔȍȚȖȌȐȒ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ țȋȓȈ 
ȌȍȜȖȘȔȈȞȐȐ. ǺȈȒ, ȗȘȐ țȋȓȍ ȌȍȜȖȘȔȈȞȐȐ 45° șȘȍȌȕȐȑ 
ȒȖȥȜȜȐȞȐȍȕȚ țȒȖȘȖȟȍȕȐȧ șȖșȚȈȊȐȚ 0,8 Ȑ șȖȖȚȊȍȚșȚȊț-
ȍȚ ȗȖȚȍȘȍ ȌȓȐȕȣ ȕȈ 20%. ǷȘȐ țȋȓȍ ȌȍȜȖȘȔȈȞȐȐ 60° 
Ȑ ȉȖȓȍȍ ȒȖȥȜȜȐȞȐȍȕȚ țȒȖȘȖȟȍȕȐȧ — 0,7, Ȉ ȗȖȚȍȘȧ 
ȌȓȐȕȣ ȉțȌȍȚ ȗȘȍȊȣȠȈȚȤ Ȋ șȘȍȌȕȍȔ 30% [6]. ǸȧȌ ȌȘț-
ȋȐȝ ȈȊȚȖȘȖȊ ȗȘȐȌȍȘȎȐȊȈȦȚșȧ ȔȕȍȕȐȧ Ȗ ȚȖȔ, ȟȚȖ țȒȖ-
ȘȈȟȐȊȈȦȡȐȍ ȔȍȚȖȌȐȒȐ ȗȖȌȝȖȌȧȚ Ȍȓȧ ȗȈȞȐȍȕȚȖȊ ș Ȍȍ-
ȊȐȈȞȐȍȑ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ Ȕȍȕȍȍ 60°, ș ȝȖȘȖȠȍȑ ȥȘȍȒ-
ȚȐȓȤȕȖȑ ȜțȕȒȞȐȍȑ, ȗȘȐ ȌȖșȚȈȚȖȟȕȖȑ ȌȓȐȕȍ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ (ȓȐȉȖ ȗȘȐ ȗȘȖȋȕȖȏȐȘțȍȔȖȔ țȒȖȘȖȟȍȕȐȐ ȌȓȐȕȣ 
Ȕȍȕȍȍ ȟȍȔ ȕȈ 20% ȖȚ ȗȍȘȊȖȕȈȟȈȓȤȕȖȑ) [7]. ǶȒȖȕȟȈ-
ȚȍȓȤȕȖȍ ȘȍȠȍȕȐȍ Ȋ ȊȣȉȖȘȍ ȔȍȎȌț țȒȖȘȈȟȐȊȈȦȡȐȔȐ Ȑ 
ȓȖșȒțȚȕȣȔȐ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈȔȐ ȗȘȐȕȐȔȈȍȚșȧ Ȋ ȉȍșȍ-
Ȍȍ ȝȐȘțȘȋȈ Ȑ ȗȈȞȐȍȕȚȈ. ǵȈ șȍȋȖȌȕȧȠȕȐȑ ȌȍȕȤ Ȋ ȔȐȘȍ 
șțȡȍșȚȊțȍȚ ȔȕȖȎȍșȚȊȖ ȊȈȘȐȈȕȚȖȊ țȒȖȘȈȟȐȊȈȦȡȐȝ 
ȖȗȍȘȈȞȐȑ, ȔȕȖȋȐȍ Ȑȏ ȒȖȚȖȘȣȝ ȧȊȓȧȦȚșȧ ȔȖȌȐȜȐȒȈȞȐ-
ȧȔȐ ȚȍȝȕȐȒȐ ǵȍșȉȐȚȈ. Ǫ 1965 ȋ. R.H.Nesbit ȗȘȍȌȓȖȎȐȓ 
șȊȖȦ ȔȍȚȖȌȐȒț Ȍȓȧ ȒȖȘȘȍȒȞȐȐ ȌȍȊȐȈȞȐȐ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ ȗȘȐ ȊȘȖȎȌȍȕȕȖȑ ȥȘȍȒȚȐȓȤȕȖȑ ȌȍȜȖȘȔȈȞȐȐ. Ǵȍ-
ȚȖȌȐȒȈ ȏȈȒȓȦȟȈȓȈșȤ Ȋ ȐșșȍȟȍȕȐȐ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ 

Ȋ ȊȐȌȍ ȥȓȓȐȗșȈ ȠȐȘȐȕȖȑ 1 ȔȔ ȕȈ ȒȈȎȌȣȍ 10° ȌȍȜȖȘ-
ȔȈȞȐȐ [8]. J.P.Pryor Ȑ J.M.Fitzpatrick Ȋ 1979 ȋ. ȗȍȘȊȣȔȐ 
ȗȘȐȔȍȕȐȓȐ ȗȖȌȖȉȕțȦ ȚȍȝȕȐȒț ȗȘȐ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ 
[9]. ǵȈȐȉȖȓȍȍ ȒȘțȗȕȣȍ șȍȘȐȐ ȕȈȉȓȦȌȍȕȐȑ ȗȘȍȌșȚȈȊ-
ȓȍȕȣ D.J.Ralph Ȑ G.Savoca. Ǫ ȐșșȓȍȌȖȊȈȕȐȐ D.J.Ralph 
Ȑ șȖȈȊȚ. (1995) ș țȟȈșȚȐȍȔ 359 ȔțȎȟȐȕ, ȗȖȌȊȍȘȋȠȐȝșȧ 
ȖȗȍȘȈȞȐȐ ȗȖ ȔȍȚȖȌȐȒȍ ǵȍșȉȐȚȈ, ș ȉȖȓȍȍ ȟȍȔ 15-ȓȍȚ-
ȕȐȔ ȗȍȘȐȖȌȖȔ ȕȈȉȓȦȌȍȕȐȧ: ț 82% ȔțȎȟȐȕ ȌȖșȚȐȋȕțȚȈ 
ȗȖȓȕȈȧ ȒȖȘȘȍȒȞȐȧ ȌȍȜȖȘȔȈȞȐȐ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ, țȒȖ-
ȘȖȟȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȖȚȔȍȟȍȕȖ ț Ȋșȍȝ ȗȈȞȐȍȕȚȖȊ, 
Ȉ țȝțȌȠȍȕȐȍ ȥȘȍȒȚȐȓȤȕȖȑ ȜțȕȒȞȐȐ ț 1,6% ȗȈȞȐȍȕȚȖȊ 
[10]. G.Savoca Ȑ șȖȈȊȚ. (2003) ȗȘȍȌșȚȈȊȐȓȐ ȘȍȏțȓȤȚȈ-
Țȣ ȓȍȟȍȕȐȧ 279 ȗȈȞȐȍȕȚȖȊ ȗȖ ȔȍȚȖȌȐȒȍ ǵȍșȉȐȚȈ ȗȘȐ 
șȘȍȌȕȍȔ ȗȍȘȐȖȌȍ ȕȈȉȓȦȌȍȕȐȧ 89 ȔȍșȧȞȍȊ. ǷȖȓȕȈȧ 
ȒȖȘȘȍȒȞȐȧ ȌȍȜȖȘȔȈȞȐȐ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȉȣȓȈ ȗȖȓț-
ȟȍȕȈ ț 86,3% ȗȈȞȐȍȕȚȖȊ, țȒȖȘȖȟȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ 
ȖȚ 1,5 ȌȖ 3 șȔ ȕȈȉȓȦȌȈȓȖșȤ Ȋ 17,4% șȓțȟȈȍȊ, țȔȍȕȤ-
ȠȍȕȐȍ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȐ Ȑ ȥȘȍȒȚȐȓȤȕȈȧ ȌȐșȜțȕȒȞȐȧ 
ȊȣȧȊȓȍȕȣ ț 11 Ȑ 11,5% ȔțȎȟȐȕ șȖȖȚȊȍȚșȚȊȍȕȕȖ, ȕȖ 
ȚȖȓȤȒȖ ț 2,3% Ȑȏ ȕȐȝ ȥȚȖ ȗȖșȓțȎȐȓȖ ȗȘȐȟȐȕȖȑ șȍȒ-
șțȈȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ. ǶȉȡȈȧ țȌȖȊȓȍȚȊȖȘȍȕȕȖșȚȤ Șȍ-
ȏțȓȤȚȈȚȈȔȐ ȖȗȍȘȈȞȐȐ ȌȖșȚȐȋȕțȚȈ ț 83,5% ȗȈȞȐȍȕȚȖȊ 
[11]. ǹ țȟȍȚȖȔ ȌȈȕȕȣȝ ȌȘțȋȐȝ ȈȊȚȖȘȖȊ, ȖȉȡȈȧ țȌȖȊ-
ȓȍȚȊȖȘȍȕȕȖșȚȤ ȗȈȞȐȍȕȚȖȊ ȔȍȚȖȌȐȒȖȑ ȊȈȘȤȐȘțȍȚ ȖȚ 67 
ȌȖ 100%. ǿȈșȚȖȚȈ ȕȍțȌȈȟ șȖșȚȈȊȓȧȍȚ ȖȚ 7 ȌȖ 21%. 
ǶȕȐ șȊȧȏȈȕȣ Ȋ ȖșȕȖȊȕȖȔ șȖ șȊȖȑșȚȊȈȔȐ ȐșȗȖȓȤȏțȍȔȣȝ 
ȘȈșșȈșȣȊȈȦȡȐȝșȧ ȠȖȊȕȣȝ ȔȈȚȍȘȐȈȓȖȊ [7]. 
ǷȘȐ ȐȏțȟȍȕȐȐ ȕȍȌȖșȚȈȚȒȖȊ Ȑ ȖșȓȖȎȕȍȕȐȑ ȊȣȧȊȓȍ-

ȕȣ 3 ȖșȕȖȊȕȣȝ ȜȈȒȚȖȘȈ ȕȍȉȓȈȋȖȗȘȐȧȚȕȖȋȖ ȐșȝȖȌȈ, 
ȝȈȘȈȒȚȍȘȕȣȍ Ȍȓȧ Ȋșȍȝ țȒȖȘȈȟȐȊȈȦȡȐȝ ȔȍȚȖȌȐȒ: ȕȈ-
ȘțȠȍȕȐȍ ȥȘȍȒȚȐȓȤȕȖȑ ȜțȕȒȞȐȐ, țȒȖȘȖȟȍȕȐȍ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ ȉȖȓȍȍ ȟȍȔ ȕȈ 2 șȔ, ȘȍȞȐȌȐȊ ȌȍȜȖȘȔȈȞȐȐ ȗȖȓȖ-
ȊȖȋȖ ȟȓȍȕȈ ȉȖȓȤȠȍ ȟȍȔ ȕȈ 30°.
Ǫ 1990 ȋ. D.Yachia ȗȘȍȌșȚȈȊȐȓ șȊȖȦ ȔȖȌȐȜȐȒȈȞȐȦ 

ȖȗȍȘȈȞȐȐ ǵȍșȉȐȚȈ, ȒȖȚȖȘȈȧ ȖșȕȖȊȈȕȈ ȕȈ ȗȖȗȍȘȍȟȕȖȔ 
țȠȐȊȈȕȐȐ ȖȌȕȖȑ ȐȓȐ ȕȍșȒȖȓȤȒȐȝ ȗȘȖȌȖȓȤȕȣȝ ȒȖȘȗȖ-
ȘȖȚȖȔȐȑ ȕȈ ȊȣȗțȒȓȖȑ șȚȖȘȖȕȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ. ǷȖȓȖ-
ȎȐȚȍȓȤȕȣȑ ȥȜȜȍȒȚ ȌȈȕȕȖȑ ȖȗȍȘȈȞȐȐ ȊȈȘȤȐȘțȍȚ ȖȚ 80 
ȌȖ 95%, Ȉ ȖșȓȖȎȕȍȕȐȧ Ȑ ȒȘȐȚȍȘȐȐ ȕȍțȌȈȟȐ ȈȕȈȓȖȋȐȟ-
ȕȣ ȖȗȍȘȈȞȐȐ ǵȍșȉȐȚȈ [12].

E.Essed Ȑ F.H.Schroeder (1985) ȗȘȍȌȓȖȎȐȓȐ Ȕȍȕȍȍ 
ȐȕȊȈȏȐȊȕȣȑ șȗȖșȖȉ ȒȖȘȘȍȒȞȐȐ ȌȍȊȐȈȞȐȐ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ ȉȍȏ ȒȖȘȗȖȘȖȚȖȔȐȐ ș ȥȜȜȍȒȚȐȊȕȖșȚȤȦ ȌȖ 96%. 
ǶȌȕȈȒȖ, ȗȖ ȌȈȕȕȣȔ ȌȘțȋȐȝ ȈȊȚȖȘȖȊ, ȟȈșȚȖȚȈ ȘȍȞȐȌȐȊȈ 
ȏȕȈȟȐȔȖȋȖ ȐșȒȘȐȊȓȍȕȐȧ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȗȘȐ ȐșȗȖȓȤ-
ȏȖȊȈȕȐȐ ȌȈȕȕȖȑ ȚȍȝȕȐȒȐ Ȋ ȖȚȌȈȓȍȕȕȖȔ ȗȍȘȐȖȌȍ șȖ-
șȚȈȊȓȧȍȚ 23–27% [13, 14].
Ǫ 1992 ȋ. Donatucci Ȑ T.F.Lue ȖȗȐșȈȓȐ țȗȘȖȡȍȕȕțȦ 

ȚȍȝȕȐȒț ȗȓȐȒȈȞȐȐ (ȗȖȏȌȕȍȍ ȐȏȔȍȕȍȕȕțȦ S.S.Gholami). 
ǶȕȈ ȗȖȌȘȈȏțȔȍȊȈȍȚ ȕȍșȒȖȓȤȒȖ ȗȈȘȈȓȓȍȓȤȕȣȝ ȗȓȐ-
ȒȈȞȐȑ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȕȐȎȍ șȖșțȌȐșȚȖ-ȕȍȘȊȕȖȋȖ 
ȗțȟȒȈ. ǪȣȗȘȧȔȓȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȉȣȓȖ ȌȖșȚȐȋȕțȚȖ 
ț 93% Ȑȏ 132 ȗȈȞȐȍȕȚȖȊ, ț 41% țȒȖȘȖȟȍȕȐȍ șȖșȚȈȊȐ-
ȓȖ 0,5–1,5 șȔ, 12% ȗȘȐ ȗȈȓȤȗȈȞȐȐ ȖȡțȡȈȓȐ ȠȊȣ Ȑ 
țȏȓȣ, ț 11% ȉȣȓȐ ȉȖȓȍȏȕȍȕȕȣȍ ȥȘȍȒȞȐȐ, 6% ȖȚȔȍȚȐ-
ȓȐ șȕȐȎȍȕȐȍ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȐ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ [15].
ǷȈȓȤȗȈȚȖȘȕȖȍ ȖȡțȡȍȕȐȍ ȠȊȖȊ, ȋȘȈȕțȓȍȔȣ, ȉȖȓȍȏ-

ȕȍȕȕȣȍ ȥȘȍȒȞȐȐ Ȑ ȌȈȎȍ ȖȉȘȈȏȖȊȈȕȐȍ ȜȐșȚțȓ ȧȊȓȧȦȚ-
șȧ ȝȈȘȈȒȚȍȘȕȣȔȐ ȖșȓȖȎȕȍȕȐȧȔȐ ȗȓȐȒȈȞȐȖȕȕȣȝ ȔȍȚȖ-
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ǶȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ. ǿȈșȚȤ 1. ǪȖȏȔȖȎȕȖșȚȐ ȟȍȓȖȊȍȟȍșȒȖȋȖ ȚȍȓȈ

ȌȐȒ, șȊȧȏȈȕȕȣȝ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȕȍȘȈșșȈșȣȊȈȦȡȍ-
ȋȖșȧ ȠȖȊȕȖȋȖ ȔȈȚȍȘȐȈȓȈ [16]. Ǫ ȓȐȚȍȘȈȚțȘȍ ȖȗȐșȈȕȖ 
ȍȡȍ ȕȍșȒȖȓȤȒȖ ȘȈȏȓȐȟȕȣȝ șȗȖșȖȉȖȊ ȗȓȐȒȈȞȐȑ (Țȍȝ-
ȕȐȒȈ Ebbehoj–Metz, ȕȍȗȖȓȕȣȍ ȒȖȘȗȖȘȖȚȖȔȐȐ ș ȗȖȗȍ-
ȘȍȟȕȖȑ ȗȓȐȒȈȞȐȍȑ Ȑ ȌȘ.), ȒȖȚȖȘȣȍ ȧȊȓȧȦȚșȧ ȔȖȌȐȜȐ-
ȒȈȞȐȧȔȐ ȉȖȓȍȍ ȐȏȊȍșȚȕȣȝ ȚȍȝȕȐȒ, ȕȖ ȕȍ ȗȘȍȊȏȖȠȓȐ 
Ȑȝ ȗȖ ȥȜȜȍȒȚȐȊȕȖșȚȐ Ȑ ȒȖȓȐȟȍșȚȊț ȖșȓȖȎȕȍȕȐȑ. ǵȍ-
șȔȖȚȘȧ ȕȈ ȥȜȜȍȒȚȐȊȕȖșȚȤ Ȑ ȖȚȕȖșȐȚȍȓȤȕțȦ ȗȘȖșȚȖ-
Țț ȊȣȗȖȓȕȍȕȐȧ ȊȖȏȔȖȎȕȖșȚȐ ȗȓȐȒȈȞȐȖȕȕȣȝ ȔȍȚȖȌȖȊ 
ȖȒȈȏȈȓȐșȤ ȖȋȘȈȕȐȟȍȕȕȣȔȐ Ȋ ȉȖȓȍȍ ȚȧȎȍȓȣȝ șȓțȟȈȧȝ 
ȌȍȜȖȘȔȈȞȐȑ. 
ǷȘȐ ȒȖȔȉȐȕȐȘȖȊȈȕȕȣȝ ȜȖȘȔȈȝ Ȑ ȌȍȊȐȈȞȐȐ ȗȖȓȖȊȖ-

ȋȖ ȟȓȍȕȈ ȉȖȓȍȍ 60°, ȌȍȜȖȘȔȈȞȐȐ ȗȖ ȚȐȗț «ȗȍșȖȟȕȣȝ 
ȟȈșȖȊ», ȗȘȐ țȋȘȖȏȍ ȏȕȈȟȐȚȍȓȤȕȖȋȖ țȒȖȘȖȟȍȕȐȧ ȗȖȓȖ-
ȊȖȋȖ ȟȓȍȕȈ ȗȘȐȔȍȕȧȦȚ ȓȖșȒțȚȕȣȍ ȐȓȐ țȌȓȐȕȧȦȡȐȍ 
ȒȖȘȗȖȘȖȗȓȈșȚȐȒȐ. ǹțȚȤ ȔȍȚȖȌȐȒ șȖșȚȖȐȚ Ȋ ȘȈșșȍȟȍȕȐȐ 
ȐȓȐ ȗȖȓȕȖȔ ȐșșȍȟȍȕȐȐ ȉȓȧȠȒȐ Ȑ ȏȈȔȍȡȍȕȐȐ ȌȍȜȍȒȚȈ 
ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȗȓȈșȚȐȟȍșȒȐȔ ȔȈȚȍȘȐȈȓȖȔ [17]. 
Ǫ 1947 ȋ. O.S.Lowsley ȗȍȘȊȣȔ ȊȣȗȖȓȕȐȓ ȓȖșȒțȚȕțȦ 
ȒȖȘȗȖȘȖȗȓȈșȚȐȒț ȗȖșȓȍ ȐșșȍȟȍȕȐȧ ȉȓȧȠȒȐ. Ƕȕ Ȑș-
ȗȖȓȤȏȖȊȈȓ ȎȐȘȖȊȖȑ ȓȖșȒțȚ Ȋ ȒȈȟȍșȚȊȍ ȏȈȔȍȡȈȦȡȍȋȖ 
ȔȈȚȍȘȐȈȓȈ, ȟȚȖ ȗȘȐȊȍȓȖ Ȓ ȗȖȓȖȎȐȚȍȓȤȕȖȔț ȥȜȜȍȒȚț ț 
66% ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ ȔȖȓȖȌȣȝ ȗȈȞȐȍȕȚȖȊ ș ȌȖȘșȈȓȤ-
ȕȖȑ ȒȘȐȊȐȏȕȖȑ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ [18]. ǹȓȍȌțȍȚ ȖȚȔȍȚȐȚȤ, 
ȟȚȖ ȗȖșȓȍ ȓȖșȒțȚȕȣȝ ȒȖȘȗȖȘȖȗȓȈșȚȐȒ ȥȘȍȒȚȐȓȤȕȈȧ 
ȌȐșȜțȕȒȞȐȧ Ȑ țȔȍȕȤȠȍȕȐȍ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȐ ȋȖȓȖȊȒȐ 
ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȊȖȏȕȐȒȈȍȚ ȟȈȡȍ, ȟȍȔ ȗȖșȓȍ țȒȖȘȈȟȐ-
ȊȈȦȡȐȝ. ǷȘȐȟȐȕȈ Ȋ ȉȖȓȤȠȍȔ ȐȕȚȘȈȖȗȍȘȈȞȐȖȕȕȖȔ ȗȖ-
ȊȘȍȎȌȍȕȐȐ șȖșțȌȐșȚȖ-ȕȍȘȊȕȖȋȖ ȗțȟȒȈ Ȑ ȘȈșșȍȟȍȕȐȐ 
ȜȈșȞȐȐ ǩȈȒȈ, ȉȖȓȤȠȍȔ ȕȈȘțȠȍȕȐȐ Ȑ ȌȍȜȐȞȐȚȍ ȥȘȍȒ-
ȚȐȓȤȕȖȑ ȚȒȈȕȐ, ȕȍȗȖȓȕȖȔ șȖȖȚȊȍȚșȚȊȐȐ ȍȍ șȊȖȑșȚȊȈȔ 
ȕȖȊȖȋȖ ȗȓȈșȚȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ. ǻȝțȌȠȍȕȐȍ ȥȘȍȒȞȐȐ 
ȟȈȡȍ ȗȘȖȐșȝȖȌȐȚ Ȑȏ-ȏȈ ȜȐȉȘȖȏȈ ȒȈȊȍȘȕȖȏȕȖȑ ȚȒȈȕȐ Ȑ 
ȗȖȊȘȍȎȌȍȕȐȐ ȊȍȕȖȖȒȒȓȦȏȐȊȕȖȋȖ ȔȍȝȈȕȐȏȔȈ. ǷȖȓȕȖȍ 
ȐșșȍȟȍȕȐȍ ȉȓȧȠȒȐ ȔȖȎȍȚ ȚȈȒȎȍ ȗȘȐȊȍșȚȐ Ȓ ȉȖȓȍȍ Ȋȣ-
ȘȈȎȍȕȕȖȑ ȥȘȍȒȚȐȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ, ȟȍȔ ȍȍ ȗȘȖșȚȖȍ 
ȘȈșșȍȟȍȕȐȍ [4, 5]. ǵȍșȔȖȚȘȧ ȕȈ ȥȚȖ, ȌȖ 1991 ȋ. ȉȖȓȤ-
ȠȐȕșȚȊȖ ȝȐȘțȘȋȖȊ ȐșȗȖȓȤȏȖȊȈȓȐ ȗȖȓȕȖȍ ȐșșȍȟȍȕȐȍ 
ȉȓȧȠȒȐ, ȗȖȒȈ M.K.Gelbard Ȑ B.Hayden (1991) ȕȍ ȗȘȍȌ-
ȓȖȎȐȓȐ ȍȍ ȘȈșșȍȟȍȕȐȍ Ȍȓȧ țȔȍȕȤȠȍȕȐȧ ȥȘȍȒȚȐȓȤȕȣȝ 
ȖșȓȖȎȕȍȕȐȑ. Ǫ ȒȈȟȍșȚȊȍ ȚȘȈȕșȗȓȈȕȚȈȚȈ ȈȊȚȖȘȣ ȔȍȚȖ-
ȌȐȒȐ ȐșȗȖȓȤȏȖȊȈȓȐ ȊȐșȖȟȕțȦ ȜȈșȞȐȦ [19].
ǶȗȚȐȔȈȓȤȕȣȑ ȔȈȚȍȘȐȈȓ Ȍȓȧ ȚȘȈȕșȗȓȈȕȚȈȚȈ ȧȊȓȧȍȚ-

șȧ ȗȘȍȌȔȍȚȖȔ șȗȖȘȈ ȔȕȖȋȐȝ șȗȍȞȐȈȓȐșȚȖȊ Ȑ șȍȋȖȌȕȧ. 
ǪȈȎȕȖ, ȟȚȖȉȣ ȊȣȉȘȈȕȕȣȑ Ȍȓȧ ȏȈȔȍȡȍȕȐȧ ȔȈȚȍȘȐȈȓ 
ȉȣȓ ȔȈȒșȐȔȈȓȤȕȖ ȗȘȐȉȓȐȎȍȕ Ȓ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȍ 
ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȗȖ ȉȐȖȜȐȏȐȟȍșȒȐȔ, ȈȕȈȚȖȔȐȟȍșȒȐȔ 
Ȑ ȒȓȐȕȐȟȍșȒȐȔ ȝȈȘȈȒȚȍȘȐșȚȐȒȈȔ [20]. ǶȗȘȍȌȍȓȍȕȣ 
ȝȈȘȈȒȚȍȘȐșȚȐȒȐ, ȒȖȚȖȘȣȔȐ ȌȖȓȎȍȕ ȖȉȓȈȌȈȚȤ ȐȌȍ-
ȈȓȤȕȣȑ ȔȈȚȍȘȐȈȓ. Ƕȕ ȌȖȓȎȍȕ ȉȣȚȤ șȗȖșȖȉȍȕ Ȓ ȜȐȒ-
șȈȞȐȐ, ȐȔȍȚȤ ȚȒȈȕȍȊțȦ șȖȊȔȍșȚȐȔȖșȚȤ, ȐȔȍȚȤ ȕȐȏȒȐȑ 
ȘȐșȒ ȈȕȚȐȋȍȕȕȖșȚȐ Ȑ ȗȍȘȍȌȈȟȐ ȐȕȜȍȒȞȐȐ, ȊȣȏȣȊȈȚȤ 
ȔȐȕȐȔȈȓȤȕȖȍ ȊȖșȗȈȓȍȕȐȍ Ȑ ȒȖȓȓȈȋȍȕȐȏȈȞȐȦ ȖȒȘț-
ȎȈȦȡȐȝ ȚȒȈȕȍȑ. ǰȌȍȈȓȤȕȣȑ ȔȈȚȍȘȐȈȓ ȌȖȓȎȍȕ ȉȣȚȤ 
ȚȈȒȎȍ ȗȘȖȟȕȣȔ Ȑ ȥȓȈșȚȐȟȕȣȔ, ȘȈȏȓȐȟȕȣȝ ȘȈȏȔȍȘȖȊ 
Ȑ ȕȍȊȣșȖȒȖȑ șȚȖȐȔȖșȚȐ. ǷȖ ȗȘȖȐșȝȖȎȌȍȕȐȦ Ȋșȍ Ȑș-
ȗȖȓȤȏțȍȔȣȍ ȔȈȚȍȘȐȈȓȣ ȔȖȎȕȖ ȘȈȏȌȍȓȐȚȤ ȕȈ ȈțȚȖȓȖ-
ȋȐȟȕȣȍ, ȋȍȚȍȘȖȓȖȋȐȟȕȣȍ Ȑ șȐȕȚȍȚȐȟȍșȒȐȍ. ǨțȚȖȓȖȋȐȟ-
ȕȣȔȐ șȟȐȚȈȦȚșȧ ȚȒȈȕȐ, ȊȏȧȚȣȍ ș ȚȍȓȈ ȥȚȖȋȖ Ȏȍ ȗȈ-

ȞȐȍȕȚȈ (ȊȍȕȈ, ȊȐșȖȟȕȈȧ ȜȈșȞȐȧ, ȒȖȎȈ, ȊȓȈȋȈȓȐȡȕȈȧ 
ȖȉȖȓȖȟȒȈ, ȠȐȘȖȒȈȧ ȜȈșȞȐȧ ȉȍȌȘȈ, ȈȗȖȕȍȊȘȖȏ ȗȘȧȔȖȑ 
ȔȣȠȞȣ ȎȐȊȖȚȈ). ǫȍȚȍȘȖȓȖȋȐȟȕȣȍ ȔȈȚȍȘȐȈȓȣ (ȥȒșȚȘȈ-
ȞȍȓȓȦȓȧȘȕȣȑ ȔȈȚȘȐȒș) — ȥȚȖ ȐȏȔȍȕȍȕȕȣȑ ș ȗȖȔȖȡȤȦ 
ȋȍȕȕȖȑ ȐȕȎȍȕȍȘȐȐ ȉȐȖȓȖȋȐȟȍșȒȐȑ ȔȈȚȍȘȐȈȓ, ȊȏȧȚȣȑ 
ȖȚ ȌȘțȋȖȋȖ ȟȍȓȖȊȍȒȈ (ȋȖȔȖȋȘȈȜȚ) ȐȓȐ ȎȐȊȖȚȕȖȋȖ (Ȓșȍ-
ȕȖȋȈȜȚ), ȚȈȒȐȍ ȒȈȒ ȈȓȓȖȌȍȘȔ, ȗȍȓȤȊȐȒȖȓ, ȚȊȍȘȌȈȧ 
ȔȖȏȋȖȊȈȧ ȖȉȖȓȖȟȒȈ, ȗȍȘȐȒȈȘȌ. ǵȈȐȉȖȓȍȍ ȐȏȊȍșȚȕȣȍ 
șȐȕȚȍȚȐȟȍșȒȐȍ ȔȈȚȍȘȐȈȓȣ — gore-tex, dacron, silastic. 
ǹȘȍȌȐ ȈțȚȖȓȖȋȐȟȕȣȝ ȔȈȚȍȘȐȈȓȖȊ șȈȔȣȔ ȗȖȗțȓȧȘȕȣȔ 
ȧȊȓȧȍȚșȧ șȚȍȕȒȈ ȉȖȓȤȠȖȑ ȗȖȌȒȖȎȕȖȑ Ȋȍȕȣ ȉȍȌȘȈ [3]. 
ǭȍ ȗȘȍȐȔțȡȍșȚȊȈ Ȋ ȚȖȔ, ȟȚȖ ȗȐȚȈȕȐȍ ȊȍȕȖȏȕȖȑ șȚȍȕ-
ȒȐ ȗȘȖȐșȝȖȌȐȚ ȏȈ șȟȍȚ ȝȖȘȖȠȍȋȖ ȒȘȖȊȖșȕȈȉȎȍȕȐȧ 
ȒȈȊȍȘȕȖȏȕȣȝ Țȍȓ Ȑ ȉȣșȚȘȖȋȖ ȗȘȖȘȈșȚȈȕȐȧ Ȋ ȕȍȍ ȒȖȓ-
ȓȈȚȍȘȈȓȍȑ, ȊȣȏȣȊȈȧ ȔȐȕȐȔȈȓȤȕȣȍ ȊȖșȗȈȓȐȚȍȓȤȕțȦ 
ȘȍȈȒȞȐȦ Ȑ ȘȐșȒ ȖȚȚȖȘȎȍȕȐȧ. ǲȘȖȔȍ ȚȖȋȖ, ȏȈ șȟȍȚ Ȕȣ-
ȠȍȟȕȖȑ șȚȍȕȒȐ ȖȕȈ ȐȔȍȍȚ ȌȖșȚȈȚȖȟȕțȦ ȗȘȖȟȕȖșȚȤ Ȑ 
ȥȓȈșȚȐȟȕȖșȚȤ, ȥȕȌȖȚȍȓȐȑ ȗȘȐ ȒȖȕȚȈȒȚȍ ș ȒȈȊȍȘȕȖȏȕȖȑ 
ȚȒȈȕȤȦ ȊȣȏȣȊȈȍȚ ȍȍ ȔȐȕȐȔȈȓȤȕȣȑ ȜȐȉȘȖȏ, Ȉ ȘȈȏȔȍȘ 
ȊȍȕȖȏȕȖȋȖ ȓȖșȒțȚȈ ȓȍȋȒȖ ȊȈȘȤȐȘțȍȚșȧ. ǵȖ ȕȍȖȉȝȖȌȐ-
ȔȖșȚȤ ȈȌȍȒȊȈȚȕȖȋȖ ȗȐȚȈȕȐȧ ȏȈ șȟȍȚ ȈȕȈșȚȖȔȖȏȐȘȖȊȈ-
ȕȐȧ ș ȝȖȘȖȠȖ ȒȘȖȊȖșȕȈȉȎȈȍȔȖȑ ȚȒȈȕȤȦ ȕȍ ȗȖȏȊȖȓȧȍȚ 
ȐșȗȖȓȤȏȖȊȈȚȤ ȊȍȕȖȏȕȣȑ ȓȖșȒțȚ ȗȘȐ ȖȌȕȖȊȘȍȔȍȕȕȖȔ 
ȜȈȓȓȖȗȘȖȚȍȏȐȘȖȊȈȕȐȐ ȐȓȐ Ȋ șȖȟȍȚȈȕȐȐ ș șȐȕȚȍȚȐ-
ȟȍșȒȐȔȐ ȔȈȚȍȘȐȈȓȈȔȐ [21]. ǶȗțȉȓȐȒȖȊȈȕȣ ȗȖȓȖȎȐ-
ȚȍȓȤȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȊȍȕȖȏȕȖȋȖ ȓȖșȒț-
ȚȈ ȘȈȏȓȐȟȕȣȔȐ ȈȊȚȖȘȈȔȐ. ǺȈȒ, ȘȍȞȐȌȐȊ ȌȍȜȖȘȔȈȞȐȐ 
ȖȚȔȍȟȍȕ Ȋ 5–15% șȓțȟȈȍȊ, țȝțȌȠȍȕȐȍ ȥȘȍȒȚȐȓȤȕȖȑ 
ȜțȕȒȞȐȐ ȖȚȔȍȚȐȓȐ ȖȚ 6 ȌȖ 35% ȗȈȞȐȍȕȚȖȊ, Ȉ țȒȖȘȖ-
ȟȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȊȣȧȊȓȍȕȖ ț 17–40% ȗȈȞȐȍȕ-
ȚȖȊ, Ȉ ȖȉȡȈȧ țȌȖȊȓȍȚȊȖȘȍȕȕȖșȚȤ ȐșȝȖȌȖȔ ȖȗȍȘȈȞȐȐ 
ȌȖșȚȐȋȓȈ 96% [22, 23]. ǬȘțȋȐȔ ȗȖȗțȓȧȘȕȣȔ ȈțȚȖȓȖ-
ȋȐȟȕȣȔ ȔȈȚȍȘȐȈȓȖȔ ȧȊȓȧȍȚșȧ ȌȍȘȔȈȓȤȕȣȑ ȓȖșȒțȚ, ȒȖ-
ȚȖȘȣȑ ȌȍȓȈȦȚ Ȑȏ ȒȖȎȐ ȔȖȠȖȕȒȐ, ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȐȓȐ 
ȗȖȌȊȏȌȖȠȕȖȑ ȖȉȓȈșȚȐ. ǭȋȖ ȗȘȍȐȔțȡȍșȚȊȈ Ȋ ȓȍȋȒȖșȚȐ 
ȐȏȋȖȚȖȊȓȍȕȐȧ, ȝȖȘȖȠȍȑ țȗȘțȋȖșȚȐ Ȑ ȉȐȖșȖȊȔȍșȚȐȔȖ-
șȚȐ, ȊȈȘȐȈȉȍȓȤȕȖșȚȐ ȘȈȏȔȍȘȖȊ Ȑ ȚȖȓȡȐȕȣ. Ǫ 1974 ȋ.
C.J.Jr.Devine Ȑ C.E.Horton ȗȍȘȊȣȔȐ ȐșȗȖȓȤȏȖȊȈȓȐ 
ȒȖȎȕȣȑ ȚȘȈȕșȗȓȈȕȚȈȚ Ȋ ȒȈȟȍșȚȊȍ ȔȈȚȍȘȐȈȓȈ, ȏȈȔȍȡȈ-
ȦȡȍȋȖ ȌȍȜȍȒȚ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȗȖșȓȍ ȗȖȓȕȖȋȖ Ȑș-
șȍȟȍȕȐȧ ȉȓȧȠȒȐ. ǻșȗȍȝ ȉȣȓ ȌȖșȚȐȋȕțȚ Ȋ 70% șȓțȟȈȍȊ 
[24]. ǷȖ ȌȈȕȕȣȔ ȌȘțȋȐȝ ȈȊȚȖȘȖȊ, ȗȖȓȕȈȧ ȒȖȘȘȍȒȞȐȧ 
ȌȍȊȐȈȞȐȐ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȌȖșȚȐȋȕțȚȈ Ȋ 60–84% șȓț-
ȟȈȍȊ, ȥȘȍȒȚȐȓȤȕȈȧ ȌȐșȜțȕȒȞȐȧ ȗȖșȓȍ ȖȗȍȘȈȞȐȐ Ȋȣ-
ȧȊȓȍȕȈ ț 16–40% ȗȈȞȐȍȕȚȖȊ, Ȉ țȒȖȘȖȟȍȕȐȍ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ ț 30% ȗȈȞȐȍȕȚȖȊ [25]. ǶȌȕȈȒȖ ȗȘȐ ȌȓȐȚȍȓȤȕȣȝ 
ȕȈȉȓȦȌȍȕȐȧȝ ȖȉȡȈȧ țȌȖȊȓȍȚȊȖȘȍȕȕȖșȚȤ ȗȈȞȐȍȕȚȖȊ 
ȐșȝȖȌȖȔ ȖȗȍȘȈȞȐȑ ȕȍ ȗȘȍȊȣșȐȓȈ 70–75% [26]. ǺȈȒȐȍ 
ȘȍȏțȓȤȚȈȚȣ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȒȖȎȕȖȋȖ ȓȖșȒțȚȈ șȊȧȏȈȕȣ 
ș ȉȣșȚȘȖȑ ȗȖȚȍȘȍȑ ȜȖȘȔȣ Ȑ șȖȒȘȈȡȍȕȐȍȔ ȓȖșȒțȚȈ 
Ȑȏ-ȏȈ ȕȈȓȐȟȐȧ Ȋ ȕȍȔ ȒȖȎȕȣȝ ȗȖȘ Ȑ ș ȌȓȐȚȍȓȤȕȖȑ Șȍ-
ȊȈșȒțȓȧȘȐȏȈȞȐȍȑ, Ȉ ȚȈȒȎȍ ș ȊȣșȖȒȖȑ ȗȖșȓȍȖȗȍȘȈȞȐ-
ȖȕȕȖȑ ȜȐȉȘȖȏȕȖȑ ȘȍȈȒȚȐȊȕȖșȚȤȦ Ȑ șȊȧȏȈȕȕȣȔ ș ȥȚȐȔ 
ȜȐȉȘȖȏȖȔ ȗȘȐȓȍȎȈȡȍȑ ȒȈȊȍȘȕȖȏȕȖȑ ȚȒȈȕȐ, ȟȚȖ ȗȘȐ-
ȊȖȌȐȚ Ȓ ȉȖȓȤȠȍȑ ȥȘȍȒȚȐȓȤȕȖȑ ȌȐșȜțȕȒȞȐȐ. ǪȣșȖȒȈȧ 
ȉȈȒȚȍȘȐȈȓȤȕȈȧ ȖȉșȍȔȍȕȍȕȕȖșȚȤ ȒȖȎȕȖȋȖ ȚȘȈȕșȗȓȈȕ-
ȚȈȚȈ ȗȘȐȊȖȌȐȚ Ȓ țȊȍȓȐȟȍȕȐȦ ȋȕȖȑȕȣȝ ȖșȓȖȎȕȍȕȐȑ Ȑ 
ȗȖȊȚȖȘȕȣȝ ȖȗȍȘȈȞȐȑ, ȖșȖȉȍȕȕȖ ȗȘȐ ȖȌȕȖȊȘȍȔȍȕȕȖȔ 
ȗȘȖȚȍȏȐȘȖȊȈȕȐȐ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ [20].
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Ǫ ȘȍȒȖȕșȚȘțȒȚȐȊȕȖ-ȗȓȈșȚȐȟȍșȒȖȑ țȘȖȓȖȋȐȐ ȚȈȒ-
Ȏȍ ȕȍȘȍȌȒȖ Ȋ ȒȈȟȍșȚȊȍ ȗȓȈșȚȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ Ȑș-
ȗȖȓȤȏțȍȚșȧ șȓȐȏȐșȚȈȧ ȘȖȚȖȊȖȑ ȗȖȓȖșȚȐ. ȀȐȘȖȒȖ Ȑȏ-
ȊȍșȚȕȣ ȗȘȐȔȍȘȣ ȍȍ țșȗȍȠȕȖȋȖ ȗȘȐȔȍȕȍȕȐȧ ȗȘȐ ȗȓȈ-
șȚȐȒȍ țȘȍȚȘȣ ȗȖ ȘȈȏȓȐȟȕȣȔ ȔȍȚȖȌȐȒȈȔ. Ǫ 2003 ȋ. 
A.P.Kakonashivili Ȑ T.J.Shioshvili ȐșȗȖȓȤȏȖȊȈȓȐ șȓȐȏȐ-
șȚțȦ ȖȉȖȓȖȟȒț ȡȍȒȐ Ȋ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȖȑ ȘȈȉȖȚȍ ȕȈ 
șȖȉȈȒȈȝ [27] Ȑ ȗȖȒȈȏȈȓȐ, ȟȚȖ ȌȈȕȕȣȑ ȔȈȚȍȘȐȈȓ ȐȔȍ-
ȍȚ ȝȖȘȖȠțȦ ȗȘȖȟȕȖșȚȤ, ȥȓȈșȚȐȟȕȖșȚȤ Ȑ șȗȖșȖȉȕȖșȚȤ 
Ȓ ȉȣșȚȘȖȑ ȘȍȊȈșȒțȓȧȘȐȏȈȞȐȐ, șȖȗȖșȚȈȊȐȔȣȍ ș ȌȘț-
ȋȐȔȐ ȈțȚȖȓȖȋȐȟȕȣȔȐ ȔȈȚȍȘȐȈȓȈȔȐ. Ǩ țȎȍ Ȋ 2005 ȋ. 
T.J.Shioshvili Ȑ A.P.Kakonashvili ȗȘȍȌșȚȈȊȐȓȐ ȘȍȏțȓȤȚȈ-
Țȣ ȐșȗȖȓȤȏȖȊȈȕȐȧ șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȐ ȡȍȒȐ Ȋ ȖȗȍȘȈ-
ȚȐȊȕȖȔ ȓȍȟȍȕȐȐ 26 ȗȈȞȐȍȕȚȖȊ ș ȉȖȓȍȏȕȤȦ ǷȍȑȘȖȕȐ. 
ǷȘȐ șȘȍȌȕȍȑ ȌȓȐȚȍȓȤȕȖșȚȐ ȕȈȉȓȦȌȍȕȐȧ ȖȒȖȓȖ 3 ȓȍȚ 
ț 92,3% ȗȈȞȐȍȕȚȖȊ ȌȖșȚȐȋȕțȚȈ ȗȖȓȕȈȧ ȒȖȘȘȍȒȞȐȧ 
ȌȍȊȐȈȞȐȐ, ț 2 (7,7%) ȗȈȞȐȍȕȚȖȊ ȖȚȔȍȟȍȕ ȘȍȞȐȌȐȊ 
ȌȍȊȐȈȞȐȐ Ȕȍȕȍȍ 10º, țȒȖȘȖȟȍȕȐȍ ȌȓȐȕȣ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ ȖȒȖȓȖ 1 șȔ ȖȚȔȍȟȍȕȖ ț 4 (15,4%) ȗȈȞȐȍȕȚȖȊ, ț 
2 (7,7%) ȗȈȞȐȍȕȚȖȊ ȊȣȧȊȓȍȕȖ țȝțȌȠȍȕȐȍ ȥȘȍȒȚȐȓȤȕȖȑ 
ȜțȕȒȞȐȐ [28]. B.Liu, X.W.Zhu Ȑ șȖȈȊȚ. (2009) ȖȗțȉȓȐ-
ȒȖȊȈȓȐ șȊȖȐ ȘȍȏțȓȤȚȈȚȣ ȓȖșȒțȚȕȖȑ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȐ 
ș ȗȘȐȔȍȕȍȕȐȍȔ șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȐ ȡȍȒȐ. ǰȏ 27 ȟȍ-
ȓȖȊȍȒ, ȒȖȚȖȘȣȍ ȗȖȌȊȍȘȋȓȐșȤ ȖȗȍȘȈȚȐȊȕȖȔț ȓȍȟȍȕȐȦ, 
ț 3 (11,1%) ȗȈȞȐȍȕȚȖȊ ȖȚȔȍȟȍȕ ȕȍȏȕȈȟȐȚȍȓȤȕȣȑ Șȍ-
ȞȐȌȐȊ ȌȍȊȐȈȞȐȐ, ț 2 (7,4%) ȗȈȞȐȍȕȚȖȊ — țȒȖȘȖȟȍ-
ȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȖȒȖȓȖ 1 șȔ. ǷȍȘȐȖȌ ȕȈȉȓȦȌȍȕȐȧ 
șȖșȚȈȊȐȓ ȖȚ ȗȖȓțȋȖȌȈ ȌȖ 7 ȓȍȚ [29]. Luigi Cormio Ȑ 
șȖȈȊȚ. (2009) Ȋ șȊȖȍȑ ȘȈȉȖȚȍ ȖȚȘȈȏȐȓȐ ȘȍȏțȓȤȚȈȚȣ 
15 ȓȖșȒțȚȕȣȝ ȒȖȘȗȖȘȖȗȓȈșȚȐȒ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ 
șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȐ ȡȍȒȐ. ǷȘȐ ȒȖȘȖȚȒȖȔ ȗȍȘȐȖȌȍ 
ȕȈȉȓȦȌȍȕȐȧ ȗȖȓȕȈȧ ȒȖȘȘȍȒȞȐȧ ȌȍȊȐȈȞȐȐ ȌȖșȚȐȋȕțȚȈ 
ț Ȋșȍȝ ȗȈȞȐȍȕȚȖȊ (100%), țȒȖȘȖȟȍȕȐȧ ȗȖȓȖȊȖȋȖ ȟȓȍ-
ȕȈ Ȑ țȝțȌȠȍȕȐȧ ȥȘȍȒȚȐȓȤȕȖȑ ȜțȕȒȞȐȐ ȕȍ ȊȣȧȊȓȍȕȖ 
ȕȐ ț ȖȌȕȖȋȖ ȗȈȞȐȍȕȚȈ, ȖȉȡȈȧ țȌȖȊȓȍȚȊȖȘȍȕȕȖșȚȤ Șȍ-
ȏțȓȤȚȈȚȈȔȐ ȖȗȍȘȈȞȐȐ ȌȖșȚȐȋȕțȚȈ ț 93,3% ȗȈȞȐȍȕȚȖȊ 
Ȑ ț 100% Ȑȝ ȗȈȘȚȕȍȘȠ [30]. ǵȐȒȚȖ Ȑȏ ȈȊȚȖȘȖȊ ȕȍ 
ȖȚȔȍȚȐȓ ȖșȓȖȎȕȍȕȐȑ ȗȘȐ ȐșȗȖȓȤȏȖȊȈȕȐȐ ȌȈȕȕȖȋȖ Ȉț-
ȚȖȔȈȚȍȘȐȈȓȈ.
Ǭȓȧ ȏȈȔȍȡȍȕȐȧ ȌȍȜȍȒȚȈ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ Ȑș-

ȗȖȓȤȏȖȊȈȓȈșȤ ȚȈȒȎȍ ȊȓȈȋȈȓȐȡȕȈȧ ȖȉȖȓȖȟȒȈ ȧȐȟȒȈ. 
ǷȖȓȕȖȍ ȊȣȗȘȧȔȓȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȌȖșȚȐȋȕțȚȖ Ȋ 
88% șȓțȟȈȍȊ, ȖȌȕȈȒȖ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȈȧ ȥȘȍȒȚȐȓȤ-
ȕȈȧ ȌȐșȜțȕȒȞȐȧ Ȑ țȒȖȘȖȟȍȕȐȍ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ȊȣȧȊ-
ȓȍȕȣ ț 68 Ȑ 96% ȗȈȞȐȍȕȚȖȊ șȖȖȚȊȍȚșȚȊȍȕȕȖ. ǹȓȍȌțȍȚ 
ȖȚȔȍȚȐȚȤ, ȟȚȖ șțȡȍșȚȊțȦȡȐȍ ȕȍȉȖȓȤȠȐȍ șȍȘȐȐ ȕȈ-
ȉȓȦȌȍȕȐȑ ȕȍ ȔȖȋțȚ ȌȈȚȤ ȖȉȢȍȒȚȐȊȕȖȑ ȖȞȍȕȒȐ ȘȍȏțȓȤ-
ȚȈȚȈȔ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȌȈȕȕȖȋȖ ȔȈȚȍȘȐȈȓȈ [31].
Ǭȓȧ ȔȈȒșȐȔȈȓȤȕȖȋȖ ȗȘȐȉȓȐȎȍȕȐȧ șȊȖȑșȚȊ ȗȓȈ-

șȚȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ Ȓ șȊȖȑșȚȊȈȔ ȉȍȓȖȟȕȖȑ ȖȉȖ-
ȓȖȟȒȐ Ȋ ȓȖșȒțȚȕȖȑ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȍ ȐșȗȖȓȤȏȖȊȈȓȐ 
șȖȉșȚȊȍȕȕȖ ȉȍȓȖȟȕțȦ ȖȉȖȓȖȟȒț ȒȈȊȍȘȕȖȏȕȣȝ Țȍȓ 
Ȑȏ ȗȘȖȒșȐȔȈȓȤȕȖȑ ȟȈșȚȐ Ȑ ȕȖȎȍȒ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ. 
ǹ.Teloken Ȑ șȖȈȊȚ. (2000) ȗȖȓțȟȐȓ ȗȖȓȖȎȐȚȍȓȤȕȣȍ 
ȜțȕȒȞȐȖȕȈȓȤȕȣȍ Ȑ ȒȖșȔȍȚȐȟȍșȒȐȍ ȘȍȏțȓȤȚȈȚȣ ț 6 Ȑȏ 
7 ȕȈȉȓȦȌȈȍȔȣȝ ȐȔ ȗȈȞȐȍȕȚȖȊ [32]. ǷȖ ȌȈȕȕȣȔ ȌȘț-
ȋȐȝ ȈȊȚȖȘȖȊ, ȗȖȓȕȈȧ ȒȖȘȘȍȒȞȐȧ ȌȍȊȐȈȞȐȐ ȗȖȓȖȊȖȋȖ 
ȟȓȍȕȈ ȌȖșȚȐȋȕțȚȈ ț 96,2% ȔțȎȟȐȕ, ȔȈȒșȐȔȈȓȤȕȈȧ 
ȟȈșȚȖȚȈ ȗȖșȓȍȖȗȍȘȈȞȐȖȕȕȖȑ ȥȘȍȒȚȐȓȤȕȖȑ ȌȐșȜțȕȒ-

ȞȐȐ șȖșȚȈȊȐȓȈ 19,3%, Ȉ ȖȉȡȈȧ țȌȖȊȓȍȚȊȖȘȍȕȕȖșȚȤ 
ȌȖșȚȐȋȕțȚȈ ț 93,5% ȗȈȞȐȍȕȚȖȊ [33].
ǶȗȣȚ ȐșȗȖȓȤȏȖȊȈȕȐȧ ȚȊȍȘȌȖȑ ȔȖȏȋȖȊȖȑ ȖȉȖȓȖȟȒȐ, 

ȊȐșȖȟȕȖȑ ȜȈșȞȐȐ, ȈȗȖȕȍȊȘȖȏȈ ȗȘȧȔȖȑ ȔȣȠȞȣ ȎȐȊȖȚȈ 
Ȑ ȠȐȘȖȒȖȑ ȜȈșȞȐȐ ȉȍȌȘȈ Ȋ ȓȐȚȍȘȈȚțȘȍ ȗȘȍȌșȚȈȊȓȍȕ 
ȕȍȉȖȓȤȠȐȔ ȒȖȓȐȟȍșȚȊȖȔ ȘȈȉȖȚ ș ȖȋȘȈȕȐȟȍȕȕȣȔȐ Ȑ ȒȖ-
ȘȖȚȒȐȔȐ șȍȘȐȧȔȐ ȕȈȉȓȦȌȍȕȐȑ.
ǰșȝȖȌȧ Ȑȏ ȗȘȐȊȍȌȍȕȕȖȋȖ ȖȉȏȖȘȈ ȓȐȚȍȘȈȚțȘȣ, 

ȔȖȎȕȖ ȏȈȒȓȦȟȐȚȤ, ȟȚȖ ȕȈ șȍȋȖȌȕȧȠȕȐȑ ȌȍȕȤ țȒȖȘȈ-
ȟȐȊȈȦȡȐȍ Ȑ ȓȖșȒțȚȕȣȍ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȐ ȕȍ ȧȊȓȧ-
ȦȚșȧ ȊȏȈȐȔȖȏȈȔȍȕȧȍȔȣȔȐ ȗȘȐ ȒȖȘȘȍȒȞȐȐ șȐȔȗȚȖȔȖȊ 
ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ. ǶȗȘȍȌȍȓȧȦȡȐȔȐ ȗȈȘȈȔȍȚȘȈȔȐ Ȋ 
ȊȣȉȖȘȍ ȔȍȎȌț ȓȖșȒțȚȕȣȔȐ Ȑ țȒȖȘȈȟȐȊȈȦȡȐȔȐ ȒȖȘ-
ȗȖȘȖȗȓȈșȚȐȒȈȔȐ ȧȊȓȧȦȚșȧ țȋȖȓ, șȓȖȎȕȖșȚȤ ȌȍȜȖȘȔȈ-
ȞȐȐ Ȑ ȌȓȐȕȈ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ, ȕȈȓȐȟȐȍ ȥȘȍȒȚȐȓȤȕȖȑ 
ȌȐșȜțȕȒȞȐȐ, Ȉ ȐȕȖȋȌȈ — ȎȍȓȈȕȐȍ ȗȈȞȐȍȕȚȈ. ǹȘȍ-
ȌȐ țȒȖȘȈȟȐȊȈȦȡȐȝ ȔȍȚȖȌȐȒ ȈȒȚțȈȓȤȕȣȔȐ ȧȊȓȧȦȚșȧ 
ȖȗȍȘȈȞȐȧ ǵȍșȉȐȚȈ Ȑ ȍȍ ȔȖȌȐȜȐȒȈȞȐȐ, ȒȖȚȖȘȣȍ ȕȈ-
ȘȧȌț ș ȗȓȐȒȈȞȐȧȔȐ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȔȖȋțȚ Ȋȣ-
ȗȖȓȕȧȚȤșȧ ȒȈȒ șȈȔȖșȚȖȧȚȍȓȤȕȖ, ȚȈȒ Ȑ Ȋ șȖȟȍȚȈȕȐȐ ș 
țȌȓȐȕȧȦȡȐȔȐ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈȔȐ. Ǫ ȒȈȟȍșȚȊȍ ȗȓȈ-
șȚȐȟȍșȒȖȋȖ ȈțȚȖȓȖȋȐȟȕȖȋȖ ȔȈȚȍȘȐȈȓȈ Ȍȓȧ ȓȖșȒțȚȕȣȝ 
ȒȖȘȗȖȘȖȗȓȈșȚȐȒ ȕȈȐȉȖȓȍȍ ȖȗȚȐȔȈȓȤȕȣȍ ȘȍȏțȓȤȚȈ-
Țȣ ȐȔȍȍȚ ȊȍȕȖȏȕȈȧ șȚȍȕȒȈ. ǴȕȖȋȖȖȉȍȡȈȦȡȐȔȐ Ȋȣ-
ȋȓȧȌȧȚ ȘȍȏțȓȤȚȈȚȣ ȐșȗȖȓȤȏȖȊȈȕȐȧ șȓȐȏȐșȚȖȑ ȡȍȒȐ. 
ǵȖ Ȍȓȧ ȗȖȓȕȖȑ ȖȞȍȕȒȐ ȍȍ ȗȘȐȋȖȌȕȖșȚȐ ȕȍȖȉȝȖȌȐȔȖ 
ȌȈȓȤȕȍȑȠȍȍ ȐȏțȟȍȕȐȍ. ǬȈȕȕȣȍ ȔȈȚȍȘȐȈȓȣ ȖȉȓȈȌȈȦȚ 
șȊȖȑșȚȊȈȔȐ, șȝȖȌȕȣȔȐ ș ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȖȑ, Ȑ țȔȍ-
ȘȍȕȕȖȑ ȔȖȘȉȐȌȕȖșȚȤȦ ȗȘȐ Ȑȝ ȏȈȉȖȘȍ. Ǫ ȒȈȟȍșȚȊȍ Ȗȉ-
șțȎȌȍȕȐȧ ȗȘȍȌșȚȈȊȓȧȍȔ ȖȌȐȕ Ȑȏ șȓțȟȈȍȊ șȖȉșȚȊȍȕ-
ȕȖȋȖ ȖȗȣȚȈ ȖȗȍȘȈȚȐȊȕȖȋȖ ȓȍȟȍȕȐȧ șȐȔȗȚȖȔȈȚȐȟȍșȒȖȑ 
ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ (ȘȐș. 1–5).

ǸȐș. 1. ȅȘȍȒȚȐȓȤȕȈȧ ȌȍȜȖȘȔȈȞȐȧ ȗȖȓȖȊȖȋȖ ȟȓȍ-
ȕȈ. ǷȈȞȐȍȕȚ Ȋ ȊȖȏȘȈșȚȍ 62 ȓȍȚ ȖȉȘȈȚȐȓșȧ ș ȎȈȓȖȉȈȔȐ 
ȕȈ ȌȖȘșȖȓȈȚȍȘȈȓȤȕțȦ ȥȘȍȒȚȐȓȤȕțȦ ȌȍȜȖȘȔȈȞȐȦ ȗȖ-
ȓȖȊȖȋȖ ȟȓȍȕȈ, ȕȍȊȖȏȔȖȎȕȖșȚȤ ȗȘȖȊȍȌȍȕȐȧ ȗȖȓȖȊȖȋȖ 
ȈȒȚȈ, țȝțȌȠȍȕȐȍ ȥȘȍȒȚȐȓȤȕȖȑ ȜțȕȒȞȐȐ. ǹțȔȔȈ ȉȈȓ-
ȓȖȊ ȗȖ ȈȕȒȍȚȍ ǴǰȅǼ-5 19 ȉȈȓȓȖȊ. ǷȈȞȐȍȕȚț ȗȘȍȌȓȖ-
ȎȍȕȖ ȖȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ, ȖȚ ȖȌȕȖȔȖȔȍȕȚȕȖȋȖ ȜȈȓ-
ȓȖȗȘȖȚȍȏȐȘȖȊȈȕȐȧ ȖȚȒȈȏȈȓșȧ
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ǶȗȍȘȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ. ǿȈșȚȤ 1. ǪȖȏȔȖȎȕȖșȚȐ ȟȍȓȖȊȍȟȍșȒȖȋȖ ȚȍȓȈ

ǸȐș. 2. ǲȖȔȉȐȕȐȘȖȊȈȕȕȈȧ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ: ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ ȈțȚȖȊȍȕȖȑ, ȖȗȍȘȈȞȐȧ ǵȍșȉȐȚȈ (ȝȐȘțȘȋ — 
ǹȈȘȒȐșȧȕ Ǩ.Ǭ.). ǬȖȘșȈȓȤȕȣȑ șȖșțȌȐșȚȖ-ȕȍȘȊȕȣȑ ȗțȟȖȒ ȔȖȉȐȓȐȏȖȊȈȕ ȕȈ ȊșȍȔ ȗȘȖȚȧȎȍȕȐȐ (Ǩ), ȊȏȧȚ ȕȈ ȌȍȘ-
ȎȈȓȒț-ȚțȘȕȐȒȍȚț ȍȌȐȕȣȔ ȉȓȖȒȖȔ (ǩ). ǰȕȚȘȈȖȗȍȘȈȞȐȖȕȕȖ ȐȕȌțȞȐȘȖȊȈȕȈ ȐșȒțșșȚȊȍȕȕȈȧ ȥȘȍȒȞȐȧ. ǬȖȘșȖȓȈȚȍ-
ȘȈȓȤȕȈȧ ȌȍȊȐȈȞȐȧ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ: ȌȖȘșȈȓȤȕȈȧ ȖȒȖȓȖ 90º (Ǫ), ȗȖȊȖȘȖȚ ȋȖȓȖȊȒȐ ȗȘȖȚȐȊ ȟȈșȖȊȖȑ șȚȘȍȓȒȐ ȕȈ 
40º, ȓȈȚȍȘȈȓȤȕȈȧ ȌȍȊȐȈȞȐȧ ȖȒȖȓȖ 50º (ǫ)

ǸȐș. 3. ǲȖȔȉȐȕȐȘȖȊȈȕȕȈȧ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ: ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ ȈțȚȖȊȍȕȖȑ, ȖȗȍȘȈȞȐȧ ǵȍșȉȐȚȈ (ȝȐȘțȘȋ — 
ǹȈȘȒȐșȧȕ Ǩ.Ǭ.). ǹȒȈȓȤȗȍȓȍȔ ȗȘȖȐȏȊȍȌȍȕ ȘȈȏȘȍȏ ȗȖ ȓȐȕȐȐ ȐȏȋȐȉȈ ȗȖȓȖȊȖȋȖ ȟȓȍȕȈ ș ȟȈșȚȐȟȕȣȔ ȐșșȍȟȍȕȐȍȔ 
ȉȓȧȠȒȐ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȌȖ ȒȈȊȍȘȕȖȏȕȖȑ ȚȒȈȕȐ. ǬȓȐȕȈ ȘȈȏȘȍȏȈ 4,5 șȔ, ȠȐȘȐȕȈ 1,3 șȔ (Ǩ, ǩ). ǰșșȍȟȍȕ șȍȋȔȍȕȚ 
ȉȖȓȤȠȖȑ ȗȖȌȒȖȎȕȖȑ Ȋȍȕȣ ȉȍȌȘȈ ȖȒȖȓȖ 7 șȔ, șȍȋȔȍȕȚ Ȋȍȕȣ ȌȍȚțȉțȓȧȘȐȏȐȘȖȊȈȕ (Ǫ). ǹȍȋȔȍȕȚ ȈțȚȖȊȍȕȣ țȓȖȎȍȕ Ȋ 
ȌȍȜȍȒȚ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȐȕȚȐȔȖȑ ȊȕțȚȘȤ Ȑ ȜȐȒșȐȘȖȊȈȕ ȗȖ ȒȘȈȧȔ ȔȖȕȖȜȐȓȈȔȍȕȚȕȖȑ ȕȐȚȤȦ 3,0 (ǫ)
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ǸȐș. 4. ǲȖȔȉȐȕȐȘȖȊȈȕȕȈȧ ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ: ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ ȈțȚȖȊȍȕȖȑ, ȖȗȍȘȈȞȐȧ ǵȍșȉȐȚȈ (ȝȐȘțȘȋ –
ǹȈȘȒȐșȧȕ Ǩ.Ǭ.). ǷȖȊȚȖȘȕȖ ȐȕȌțȞȐȘȖȊȈȕȈ ȐșȒțșșȚȊȍȕȕȈȧ ȥȘȍȒȞȐȧ – ȖȗȘȍȌȍȓȧȍȚșȧ ȘȍȏȐȌțȈȓȤȕȈȧ ȓȈȚȍȘȈȓȤȕȈȧ 
ȓȍȊȖșȚȖȘȖȕȕȧȧ ȌȍȊȐȈȞȐȧ (Ǩ). ǵȈ ȗȘȖȚȐȊȖȗȖȓȖȎȕȖȑ ȐșȒȘȐȊȓȍȕȐȦ șȚȖȘȖȕȍ Ȑșșȍȟȍȕ ȥȓȓȐȗșȖȊȐȌȕȣȑ țȟȈșȚȖȒ ȉȍ-
ȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ ȖȒȖȓȖ 0,7×1,0 șȔ (ǩ), ȌȍȜȍȒȚ ȉȍȓȖȟȕȖȑ ȖȉȖȓȖȟȒȐ țȠȐȚ Ȋ ȗȖȗȍȘȍȟȕȖȔ ȕȈȗȘȈȊȓȍȕȐȐ ȔȖȕȖ-
ȜȐȓȈȔȍȕȚȕȖȑ ȕȐȚȤȦ 3,0 (Ǫ). ǶȒȖȕȟȈȚȍȓȤȕȣȑ ȊȐȌ ȗȖșȓȍ ȖȗȍȘȈȞȐȐ: ȒȖȘȗȖȘȖȗȓȈșȚȐȒȈ ȈțȚȖȊȍȕȖȑ (ǫ), ȖȗȍȘȈȞȐȧ 
ǵȍșȉȐȚȈ (Ǭ)

ǸȐș. 5. ǸȍȏțȓȤȚȈȚ ȖȗȍȘȈȞȐȐ ȟȍȘȍȏ 6 Ȕȍș. ǷȈȞȐȍȕȚ 
ȗȖȓȕȖșȚȤȦ ȌȖȊȖȓȍȕ ȒȖșȔȍȚȐȟȍșȒȐȔ ȘȍȏțȓȤȚȈȚȖȔ Ȗȗȍ-
ȘȈȞȐȐ. ǲ ȗȖȓȖȊȖȑ ȎȐȏȕȐ ȈȌȈȗȚȐȘȖȊȈȕ ȗȘȐȍȔȖȔ ȐȕȋȐ-
ȉȐȚȖȘȖȊ ǼǬȅ-5 ȗȖ ȚȘȍȉȖȊȈȕȐȦ

ǯȈȒȓȦȟȍȕȐȍ

ǵȍșȔȖȚȘȧ ȕȈ ȖȚȕȖșȐȚȍȓȤȕțȦ ȘȍȌȒȖșȚȤ șȐȔȗȚȖȔȈȚȐ-
ȟȍșȒȖȑ ȉȖȓȍȏȕȐ ǷȍȑȘȖȕȐ, țȘȖȓȖȋȐȧ ȗȘȍȌȓȈȋȈȍȚ ȔȕȖ-
ȎȍșȚȊȖ șȗȖșȖȉȖȊ ȍȍ ȖȗȍȘȈȚȐȊȕȖȑ ȒȖȘȘȍȒȞȐȐ. ǻȒȖȘȈ-
ȟȐȊȈȦȡȐȍ ȔȍȚȖȌȐȒȐ ȌȖȒȈȏȈȓȐ șȊȖȦ ȥȜȜȍȒȚȐȊȕȖșȚȤ 
Ȑ ȗȘȐ șȖȉȓȦȌȍȕȐȐ ȖȗȘȍȌȍȓȍȕȕȣȝ ȗȖȒȈȏȈȕȐȑ Ȓ Ȑȝ Ȑș-
ȗȖȓȤȏȖȊȈȕȐȦ ȘȈșȞȍȕȐȊȈȦȚșȧ șȗȍȞȐȈȓȐșȚȈȔȐ Ȑ ȗȈȞȐ-
ȍȕȚȈȔȐ ȒȈȒ țȌȖȊȓȍȚȊȖȘȐȚȍȓȤȕȣȍ. ǹȘȍȌȐ ȕȐȝ ȔȍȚȖȌȐȒ 
ȕȈȐȉȖȓȍȍ ȗȘȍȌȗȖȟȚȐȚȍȓȤȕȣȔȐ ȧȊȓȧȦȚșȧ ȔȖȌȐȜȐȒȈȞȐȐ 

ȖȗȍȘȈȞȐȐ ǵȍșȉȐȚȈ. ǷȘȐ țȌȓȐȕȧȦȡȐȝ ȒȖȘȗȖȘȖȗȓȈșȚȐ-
ȒȈȝ șȍȋȖȌȕȧ, ȊȍȘȖȧȚȕȖ, ȕȍȚ ȕȍȖȉȝȖȌȐȔȖșȚȐ Ȋ ȗȖȓȕȖȔ 
ȐșșȍȟȍȕȐȐ ȉȓȧȠȒȐ, Ȉ ȕȈȐȉȖȓȍȍ șȗȖȘȕȣȔ ȊȖȗȘȖșȖȔ 
ȧȊȓȧȍȚșȧ ȊȣȉȖȘ ȖȗȚȐȔȈȓȤȕȖȋȖ ȗȓȈșȚȐȟȍșȒȖȋȖ ȈțȚȖ-
ȔȈȚȍȘȐȈȓȈ. ǽȖȚȧ ȔȕȖȋȐȍ ȈȊȚȖȘȣ ȗȘȐȏȕȈȦȚ ȊȍȕȖȏȕțȦ 
șȚȍȕȒț ȖȗȚȐȔȈȓȤȕȖȑ Ȍȓȧ ȏȈȔȍȡȍȕȐȧ ȉȍȓȖȟȕȖȑ ȖȉȖ-
ȓȖȟȒȐ, ȗȖȐșȒ ȐȌȍȈȓȤȕȖȋȖ ȗȓȈșȚȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ 
ȗȘȖȌȖȓȎȈȍȚșȧ. ǶȉȡȐȔȐ ȕȍȌȖșȚȈȚȒȈȔȐ ȈțȚȖȓȖȋȐȟȕȣȝ 
ȔȈȚȍȘȐȈȓȖȊ ȧȊȓȧȦȚșȧ țȌȓȐȕȍȕȐȍ ȊȘȍȔȍȕȐ ȖȗȍȘȈȞȐȐ Ȑ 
ȉȖȓȍȏȕȍȕȕȖșȚȤ, șȊȧȏȈȕȕȣȍ ș ȏȈȉȖȘȖȔ ȔȈȚȍȘȐȈȓȈ. ǷȘȐ 
ȥȚȖȔ ț șȗȍȞȐȈȓȐșȚȖȊ ȌȖșȚȈȚȖȟȕȖ ȊȖȏȔȖȎȕȖșȚȍȑ Ȍȓȧ 
țșȗȍȠȕȖȋȖ ȖȗȍȘȈȚȐȊȕȖȋȖ ȓȍȟȍȕȐȧ șȐȔȗȚȖȔȖȊ ȉȖȓȍȏȕȐ 
ǷȍȑȘȖȕȐ, ȕȍ ȗȘȐȉȍȋȈȧ Ȓ ȐșȗȖȓȤȏȖȊȈȕȐȦ ȊȣșȖȒȖȚȍȝȕȖ-
ȓȖȋȐȟȕȣȝ ȔȈȚȍȘȐȈȓȖȊ, ȥȜȜȍȒȚȐȊȕȖșȚȤ Ȑ ȕȍȌȖșȚȈȚȒȐ 
ȒȖȚȖȘȣȝ ȉțȌțȚ ȘȈșșȔȖȚȘȍȕȣ ȈȊȚȖȘȈȔȐ ȗȖȏȎȍ.
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Ǫ.Ǩ.ǫȈȕȒȖȊșȒȐȑ1, Ǭ.Ǭ.ǲȈȘȚȈȠȖȊ1, Ȇ.Ǫ.ǪȖȓȒȖȊȈ1, ǲ.Ǫ.ǸțșșȈȕȖȊȈ1

1ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, ǴȖșȒȊȈ
(Ȑ.Ȗ. ȘȍȒȚȖȘȈ — ȗȘȖȜ. Ǩ.ǫ.ǲȈȔȒȐȕ);
2ǵǰǰ ȊȈȒȞȐȕ Ȑ șȣȊȖȘȖȚȖȒ ȐȔ. ǰ.ǰ.ǴȍȟȕȐȒȖȊȈ ǸǨǴǵ, ǴȖșȒȊȈ
(ȌȐȘȍȒȚȖȘ — ȈȒȈȌ. ǸǨǴǵ, ȗȘȖȜ. Ǫ.Ǫ.ǯȊȍȘȍȊ);
3ǴȖȘȖȏȖȊșȒȈȧ ȌȍȚșȒȈȧ ȋȖȘȖȌșȒȈȧ ȒȓȐȕȐȟȍșȒȈȧ ȉȖȓȤȕȐȞȈ
(ȋȓȈȊȕȣȑ ȊȘȈȟ — ȗȘȖȜ. ǰ.ǭ.ǲȖȓȚțȕȖȊ)

ǷȘȍȌșȚȈȊȓȍȕȣ ȘȍȏțȓȤȚȈȚȣ ȐȏțȟȍȕȐȧ ȥȜȜȍȒȚȐȊȕȖșȚȐ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȑ ȐȔȔțȕȖȚȍȘȈȗȐȐ ț ȌȍȚȍȑ ș ȋȐȗȍȘ-
ȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ II–III șȚȍȗȍȕȐ. ǻșȚȈȕȖȊȓȍȕȖ, ȟȚȖ ȗȘȐȔȍȕȍȕȐȍ ȈțȚȖȓȖȋȐȟȕȖȋȖ ȒȖȔȗȓȍȒșȈ ȐȔȔț-
ȕȖȗȍȗȚȐȌȖȊ, ȊȒȓȦȟȈȦȡȍȋȖ ȞȐȚȖȒȐȕȣ Ȑ ȗȘȖȚȐȊȖȔȐȒȘȖȉȕȣȍ ȗȍȗȚȐȌȣ, ȊȣȘȈȉȈȚȣȊȈȍȔȣȍ ȓȍȑȒȖȞȐȚȈȔȐ ȗȈȞȐȍȕȚȈ, 
ȗȘȐȊȖȌȐȓȖ Ȓ ȕȖȘȔȈȓȐȏȈȞȐȐ ȕȖșȖȊȖȋȖ ȌȣȝȈȕȐȧ, șȕȐȎȍȕȐȦ ȟȈșȚȖȚȣ ȘȈȏȊȐȚȐȧ ȖȚȐȚȖȊ Ȑ ǶǸǪǰ Ȋ ȚȍȟȍȕȐȍ 6 Ȕȍș 
ȕȈȉȓȦȌȍȕȐȧ ȗȖșȓȍ ȓȍȟȍȕȐȧ. ǪȣȧȊȓȍȕȣ ȐȕȌȐȊȐȌțȈȓȤȕȣȍ ȘȈȏȓȐȟȐȧ Ȋ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ ȔȖȓȍȒțȓ ȊȘȖȎȌȍȕȕȖȋȖ 
ȐȔȔțȕȐȚȍȚȈ Ȋ șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȍ ȗȖȓȖșȚȐ ȕȖșȈ, ȟȚȖ ȌȈȍȚ ȖșȕȖȊȈȕȐȍ Ȍȓȧ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȋȖ ȗȖȌȝȖȌȈ Ȓ 
ȐȔȔțȕȖȚȍȘȈȗȐȐ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȈȧ ȐȔȔțȕȖȚȍȘȈȗȐȧ, ȊȘȖȎȌȍȕȕȣȑ ȐȔȔțȕȐȚȍȚ, ȋȐȗȍȘȚȘȖȜȐȧ ȈȌȍȕȖȐȌȕȣȝ 
                           ȊȍȋȍȚȈȞȐȑ, ȞȐȚȖȒȐȕȣ, ȗȘȖȚȐȊȖȔȐȒȘȖȉȕȣȍ ȗȍȗȚȐȌȣ

Personalized immunotherapy in the treatment 
of hypertrophy of adenoid vegetation in children

L.V.Kovalchuk1, L.V.Gankovskaya1, I.V.Rakhmanova1, Ƕ.Ǩ.Svitich1,2, G.M.Zinker3, 
V.A.Gankovskiy1, D.D.Kartashov1, Yu.V.Volkova1, K.V.Russanova1
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(Acting Rector — Prof. A.G.Kamkin);
2I.I.Mechnikov Research Institute of Vaccines and Sera, RAMS, Moscow
(Director — Acad. of RAMS, Prof. V.V.Zverev);
3Morozov Children’s Municipal Clinical Hospital, Moscow
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The results of the study of the effectiveness of personalized immunotherapy in children with hypertrophy of 
II-III degree adenoid vegetations are presented in the article. It was established, that application of autologous 
complex of immunopeptides including cytokines and antimicrobial peptides produced by white blood cells of the 
patients, led to the normalization of nasal breathing, a reduction in the frequency of otitis and of respiratory 
viral infections at 6 months observation after the treatment. There were identifi ed individual differences in gene 
expression of molecules of the innate immunity in the mucosa of the nasal cavity, what provides the personalized 
approach to immunotherapy.
Key words: personalized immunotherapy, innate immunity, hypertrophy of adenoid vegetation, cytokines, 
                 antimicrobial peptides

Ǭȓȧ ȒȖȘȘȍșȗȖȕȌȍȕȞȐȐ:

ǫȈȕȒȖȊșȒȈȧ ǳȦȌȔȐȓȈ ǪȐȒȚȖȘȖȊȕȈ, ȌȖȒȚȖȘ ȔȍȌȐȞȐȕșȒȐȝ ȕȈțȒ, ȗȘȖȜȍșșȖȘ 
ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ ȒȓȐȕȐȟȍșȒȖȑ ȐȔȔțȕȖȓȖȋȐȐ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȋȖ 
ȜȈȒțȓȤȚȍȚȈ ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤȕȖȋȖ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ 
ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, ȘțȒȖȊȖȌȐȚȍȓȤ ǵǲǾ 
ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȑ ȔȍȌȐȞȐȕȣ ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤȕȖȋȖ 
ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ
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ǪșȊȧȏȐ ș ȘȈșȠȐȜȘȖȊȒȖȑ ȋȍȕȖȔȈ ȟȍȓȖȊȍȒȈ, ȘȈȏ-
ȊȐȚȐȍȔ ȔȖȓȍȒțȓȧȘȕȖ-ȋȍȕȍȚȐȟȍșȒȐȝ ȚȍȝȕȖȓȖȋȐȑ 

Ȋ șȖȊȘȍȔȍȕȕȖȑ ȔȍȌȐȞȐȕȍ șȜȖȘȔȐȘȖȊȈȓȖșȤ ȕȖȊȖȍ ȕȈ-
ȗȘȈȊȓȍȕȐȍ — ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȈȧ ȔȍȌȐȞȐȕȈ, ȒȖȚȖ-

ȘȖȍ ȗȖȌȘȈȏțȔȍȊȈȍȚ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȣȑ ȗȖȌȝȖȌ Ȓ 
ȌȐȈȋȕȖșȚȐȒȍ Ȑ ȓȍȟȍȕȐȦ ȗȈȞȐȍȕȚȈ ȕȈ ȖșȕȖȊȍ ȔȖȓȍȒț-
ȓȧȘȕȖ-ȋȍȕȍȚȐȟȍșȒȐȝ ȖșȖȉȍȕȕȖșȚȍȑ ȖȘȋȈȕȐȏȔȈ.
ǵȈ ȒȈȜȍȌȘȍ ȐȔȔțȕȖȓȖȋȐȐ ǫǩǶǻ ǪǷǶ ǸǵǰǴǻ 

ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ ȘȈȏȘȈȉȖȚȈȕȈ ȖȘȐȋȐȕȈȓȤȕȈȧ ȔȍȌȐ-
ȞȐȕșȒȈȧ ȚȍȝȕȖȓȖȋȐȧ, ȖșȕȖȊȈȕȕȈȧ ȕȈ ȗȖȓțȟȍȕȐȐ ȗȍȗ-
ȚȐȌȖȊ ȐȔȔțȕȕȖȑ șȐșȚȍȔȣ ȗȈȞȐȍȕȚȈ Ȑ ȗȘȐȔȍȕȍȕȐȐ Ȑȝ 
Ȋ ȒȈȟȍșȚȊȍ ȓȍȟȍȉȕȖȋȖ șȘȍȌșȚȊȈ. ǬȈȕȕȣȑ ȔȍȚȖȌ ȗȖȓț-
ȟȐȓ ȕȈȏȊȈȕȐȍ ȗȍȘșȖȕȐȜȐȞȐȘȖȊȈȕȕȖȑ ȐȔȔțȕȖȚȍȘȈȗȐȐ 
Ȑ ȘȈȏȘȍȠȍȕ Ȓ ȗȘȐȔȍȕȍȕȐȦ. ǹțȚȤ ȍȋȖ ȏȈȒȓȦȟȈȍȚșȧ Ȋ 
ȓȖȒȈȓȤȕȖȔ ȗȘȐȔȍȕȍȕȐȐ ȈțȚȖȓȖȋȐȟȕȖȋȖ ȒȖȔȗȓȍȒșȈ 
ȊȈȎȕȣȝ ȘȍȋțȓȧȚȖȘȕȣȝ ȔȖȓȍȒțȓ — ȞȐȚȖȒȐȕȖȊ Ȑ ȗȘȖȚȐ-
ȊȖȔȐȒȘȖȉȕȣȝ ȗȍȗȚȐȌȖȊ, ȗȖȓțȟȍȕȕȣȝ ȗȘȐ ȒțȓȤȚȐȊȐȘȖ-
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ǷȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȈȧ ȐȔȔțȕȖȚȍȘȈȗȐȧ Ȋ ȓȍȟȍȕȐȐ ȋȐȗȍȘȚȘȖȜȐȐ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ ț ȌȍȚȍȑ

ȊȈȕȐȐ ȓȍȑȒȖȞȐȚȖȊ ȗȈȞȐȍȕȚȈ [1]. ǲȓȐȕȐȟȍșȒȐȍ Ȑșșȓȍ-
ȌȖȊȈȕȐȧ ȗȖȒȈȏȈȓȐ ȊȣșȖȒțȦ ȥȜȜȍȒȚȐȊȕȖșȚȤ ȔȍȚȖȌȈ Ȋ 
ȓȍȟȍȕȐȐ ȏȈȉȖȓȍȊȈȕȐȑ, șȖȗȘȖȊȖȎȌȈȦȡȐȝșȧ ȊȖșȗȈȓȍ-
ȕȐȍȔ, ȐȕȜȍȒȞȐȍȑ, ȕȈȘțȠȍȕȐȍȔ ȐȔȔțȕȕȣȝ ȔȍȝȈȕȐȏ-
ȔȖȊ ȏȈȡȐȚȣ [2, 3].
ǪȖ ȊșȍȔ ȔȐȘȍ ȏȈ ȗȖșȓȍȌȕȐȍ ȌȍșȧȚȐȓȍȚȐȧ ȕȈȉȓȦȌȈ-

ȍȚșȧ ȚȍȕȌȍȕȞȐȧ Ȓ țȊȍȓȐȟȍȕȐȦ ȟȈșȚȖȚȣ ȊșȚȘȍȟȈȍȔȖ-
șȚȐ ȋȐȗȍȘȚȘȖȜȐȐ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ ț ȌȍȚȍȑ [4]. 
ǫȐȗȍȘȚȘȖȜȐȘȖȊȈȕȕȈȧ ȓȐȔȜȖȐȌȕȈȧ ȚȒȈȕȤ ȕȖșȖȋȓȖȚȒȐ 
ȔȖȎȍȚ ȉȣȚȤ ȗȘȐȟȐȕȖȑ ȘȈȏȊȐȚȐȧ ȗȈȚȖȓȖȋȐȟȍșȒȐȝ Ȑȏ-
ȔȍȕȍȕȐȑ ȒȈȒ ȔȍșȚȕȖȋȖ ȝȈȘȈȒȚȍȘȈ (ȘȐȕȐȚȣ, șȐȕțșȐȚȣ, 
ȖȚȐȚȣ), ȚȈȒ Ȑ șȐșȚȍȔȕȖȋȖ ȝȈȘȈȒȚȍȘȈ (ȕȈȘțȠȍȕȐȍ ȖȉȔȍ-
ȕȈ ȊȍȡȍșȚȊ, ȐȔȔțȕȕȣȝ ȔȍȝȈȕȐȏȔȖȊ, ȋȐȗȖȒșȐȧ, ȈȗȕȖȥ, 
ȥȕțȘȍȏ Ȑ ȌȘ.) [5]. ǷȘȐȕȐȔȈȧ ȊȖ ȊȕȐȔȈȕȐȍ ȚȖȚ ȜȈȒȚ, ȟȚȖ 
Ȋ ȓȐȔȜȖȐȌȕȖȑ ȚȒȈȕȐ ȕȖșȖȋȓȖȚȒȐ ȜȖȘȔȐȘțȍȚșȧ ȔțȒȖ-
ȏȈȓȤȕȣȑ ȐȔȔțȕȐȚȍȚ ǳǶǸ-ȖȘȋȈȕȖȊ, ȉȖȓȤȠȖȍ ȊȕȐȔȈȕȐȍ 
țȌȍȓȧȍȚșȧ ȘȈȏȘȈȉȖȚȒȍ Ȑ ȊȕȍȌȘȍȕȐȦ ȔȍȚȖȌȖȊ ș ȗȘȐȔȍ-
ȕȍȕȐȍȔ ȐȔȔțȕȖȚȘȖȗȕȣȝ ȗȘȍȗȈȘȈȚȖȊ — ȐȔȔțȕȖȚȍȘȈȗȐȐ.
Ǫ șȊȧȏȐ ș ȥȚȐȔ ȞȍȓȤȦ ȕȈșȚȖȧȡȍȋȖ ȐșșȓȍȌȖȊȈȕȐȧ 

șȚȈȓȈ ȘȈȏȘȈȉȖȚȒȈ ȈȓȋȖȘȐȚȔȈ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȑ 
ȐȔȔțȕȖȚȍȘȈȗȐȐ ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ 
ȊȍȋȍȚȈȞȐȑ.
Ǭȓȧ ȌȖșȚȐȎȍȕȐȧ ȞȍȓȐ ȉȣȓȐ ȗȖșȚȈȊȓȍȕȣ șȓȍȌțȦ-

ȡȐȍ ȏȈȌȈȟȐ:
1. ǶȗȘȍȌȍȓȐȚȤ ȐșȝȖȌȕȣȑ țȘȖȊȍȕȤ ȗȖȒȈȏȈȚȍȓȍȑ 

ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ (ȥȒșȗȘȍșșȐȦ ȋȍȕȖȊ TLR2, 
TLR4, TLR9, HBD-2, Į-ȌȍȜȍȕȏȐȕȖȊ) Ȋ șȓȐȏȐșȚȖȑ ȖȉȖ-
ȓȖȟȒȍ ȗȖȓȖșȚȐ ȕȖșȈ ȏȌȖȘȖȊȣȝ ȌȍȚȍȑ Ȑ ȌȍȚȍȑ ș ȈȌȍȕȖ-
ȐȌȕȣȔȐ ȊȍȋȍȚȈȞȐȧȔȐ.

2. ǷȖȓțȟȐȚȤ ȈțȚȖȓȖȋȐȟȕȣȑ ȒȖȔȗȓȍȒș ȐȔȔțȕȖȗȍȗȚȐ-
ȌȖȊ Ȑ ȖȞȍȕȐȚȤ Ȋ ȕȍȔ șȖȌȍȘȎȈȕȐȍ ȞȐȚȖȒȐȕȖȊ Ȑ ȗȘȖȚȐ-
ȊȖȔȐȒȘȖȉȕȣȝ ȗȍȗȚȐȌȖȊ.

3. ǶȞȍȕȐȚȤ ȒȓȐȕȐȟȍșȒțȦ ȥȜȜȍȒȚȐȊȕȖșȚȤ ȗȘȐȔȍȕȍ-
ȕȐȧ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȑ ȐȔȔțȕȖȚȍȘȈȗȐȐ.

ǷȈȞȐȍȕȚȣ Ȑ ȔȍȚȖȌȣ

ǵȈ ȉȈȏȍ ȒȈȜȍȌȘȣ ȖȚȖȘȐȕȖȓȈȘȐȕȋȖȓȖȋȐȐ ȗȍȌȐȈȚȘȐ-
ȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ (ȏȈȊ. 
ȒȈȜȍȌȘȖȑ — ȟȓ.-ȒȖȘ. ǸǨǴǵ, ȗȘȖȜ. Ǵ.Ǹ.ǩȖȋȖȔȐȓȤșȒȐȑ) 
Ȑ ȒȖȕșțȓȤȚȈȚȐȊȕȖȑ ȗȖȓȐȒȓȐȕȐȒȐ ǫǩǲǯǬ «ǴȖȘȖȏȖȊ-
șȒȈȧ ȌȍȚșȒȈȧ ȋȖȘȖȌșȒȈȧ ȒȓȐȕȐȟȍșȒȈȧ ȉȖȓȤȕȐȞȈ» (ȏȈȊ. 
ȗȖȓȐȒȓȐȕȐȒȖȑ — Ȓ.Ȕ.ȕ. ǫ.Ǵ.ǯȐȕȒȍȘ) ȉȣȓȐ ȖȉșȓȍȌȖȊȈ-
ȕȣ 37 ȌȍȚȍȑ Ȋ ȊȖȏȘȈșȚȍ ȖȚ 4 ȌȖ 8 ȓȍȚ, Ȑȏ ȕȐȝ 24 ȔȈȓȤ-
ȟȐȒȈ Ȑ 13 ȌȍȊȖȟȍȒ. ǪșȍȔ ȖȉșȓȍȌȖȊȈȕȕȣȔ ȌȍȚȧȔ ȉȣȓȐ 
ȗȘȖȊȍȌȍȕȣ ȚȡȈȚȍȓȤȕȣȑ ȖȚȖȘȐȕȖȓȈȘȐȕȋȖȓȖȋȐȟȍșȒȐȑ 
ȖșȔȖȚȘ (ȗȍȘȍȌȕȧȧ ȘȐȕȖșȒȖȗȐȧ, ȖȚȖșȒȖȗȐȧ, ȜȈȘȐȕȋȖ-
șȒȖȗȐȧ), ȘȍȕȚȋȍȕȖȋȘȈȜȐȧ ȕȖșȖȋȓȖȚȒȐ Ȑ ȐșșȓȍȌȖȊȈȕȐȍ 
șȓțȝȖȊȖȑ ȜțȕȒȞȐȐ. ǵȈȉȓȦȌȈȍȔȣȍ ȌȍȚȐ ȉȣȓȐ ȘȈȏȌȍȓȍ-
ȕȣ ȕȈ ȚȘȐ ȋȘțȗȗȣ. ǷȍȘȊțȦ ȋȘțȗȗț (ȖșȕȖȊȕțȦ) șȖșȚȈ-
ȊȐȓȐ 12 ȌȍȚȍȑ ș ȌȐȈȋȕȖȏȖȔ «ȋȐȗȍȘȚȘȖȜȐȧ ȈȌȍȕȖȐȌȕȣȝ 
ȊȍȋȍȚȈȞȐȑ II–III șȚȍȗȍȕȐ». ǪșȍȔ ȌȍȚȧȔ ȗȍȘȊȖȑ ȋȘțȗȗȣ 
ȕȈȘȧȌț ș ȖȉȡȍȗȘȐȕȧȚȣȔ ȒȖȕșȍȘȊȈȚȐȊȕȣȔ ȓȍȟȍȕȐȍȔ 
ȋȐȗȍȘȚȘȖȜȐȐ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ ȕȈȏȕȈȟȈȓȐ ȗȍȘ-
șȖȕȈȓȐȏȐȘȖȊȈȕȕțȦ ȐȔȔțȕȖȚȍȘȈȗȐȦ. ǪȚȖȘțȦ ȋȘțȗȗț 
(șȘȈȊȕȍȕȐȧ) șȖșȚȈȊȐȓȐ 14 ȌȍȚȍȑ ș ȌȐȈȋȕȖȏȖȔ «ȋȐȗȍȘ-
ȚȘȖȜȐȧ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ II–III șȚȍȗȍȕȐ». ǪșȍȔ 
ȌȍȚȧȔ ȋȘțȗȗȣ șȘȈȊȕȍȕȐȧ ȗȘȖȊȖȌȐȓȖșȤ ȖȉȡȍȗȘȐȕȧȚȖȍ 
ȒȖȕșȍȘȊȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ ȋȐȗȍȘȚȘȖȜȐȐ ȈȌȍȕȖȐȌȕȣȝ 
ȊȍȋȍȚȈȞȐȑ. ǺȘȍȚȤȦ ȋȘțȗȗț (ȒȖȕȚȘȖȓȤȕțȦ) șȖșȚȈȊȐȓȐ 

11 ȏȌȖȘȖȊȣȝ ȌȍȚȍȑ ș ȌȐȈȋȕȖȏȖȔ «ȈȌȍȕȖȐȌȣ I–II șȚȍ-
ȗȍȕȐ». ǮȈȓȖȉ ȕȈ ȔȖȔȍȕȚ ȖșȔȖȚȘȈ ȘȖȌȐȚȍȓȐ Ȑ Ȑȝ ȌȍȚȐ 
ȕȍ ȗȘȍȌȢȧȊȓȧȓȐ. ǷȘȐ ȖȚȖȘȐȕȖȓȈȘȐȕȋȖȓȖȋȐȟȍșȒȖȔ 
ȖșȔȖȚȘȍ ȗȈȚȖȓȖȋȐȐ ȕȍ ȊȣȧȊȓȍȕȖ. Ǫ ȈȕȈȔȕȍȏȍ ț ȥȚȐȝ Ȍȍ-
Țȍȑ ȕȍ ȉȣȓȖ ȏȈȉȖȓȍȊȈȕȐȑ ȖșȚȘȣȔȐ șȘȍȌȕȐȔȐ ȖȚȐȚȈȔȐ 
Ȋ ȚȍȟȍȕȐȍ ȗȖșȓȍȌȕȐȝ ȚȘȍȝ ȔȍșȧȞȍȊ ȌȖ ȖȉșȓȍȌȖȊȈȕȐȧ. 
ǷȍȘȍȌ ȖȉșȓȍȌȖȊȈȕȐȍȔ ȌȍȚȍȑ ȗȖȓțȟȍȕȖ ȐȕȜȖȘȔȐȘȖ-

ȊȈȕȕȖȍ șȖȋȓȈșȐȍ ȘȖȌȐȚȍȓȍȑ ȕȈ ȗȘȖȊȍȌȍȕȐȍ ȌȖȗȖȓȕȐ-
ȚȍȓȤȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ. 
ǵȈ ȉȈȏȍ ǵǲǾ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȑ ȔȍȌȐȞȐȕȣ 

ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ ȗȘȖȊȍȌȍȕȖ ȐșșȓȍȌȖȊȈȕȐȍ 
ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ Ȋ șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȍ ȗȖ-
ȓȖșȚȐ ȕȖșȈ. ǷȖșȓȍ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖȑ șȈȕȈȞȐȐ ȗȖȓȖșȚȐ 
ȕȖșȈ ȗȖȓțȟȈȓȐ ȒȓȍȚȒȐ șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȐ ș ȗȖȔȖȡȤȦ 
șȗȍȞȐȈȓȤȕȖȑ ȡȍȚȖȟȒȐ.
ǵȈ ȗȍȘȊȖȔ ȥȚȈȗȍ Ȑȏ ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ Ȋȣ-

ȌȍȓȧȓȐ Ǹǵǲ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȒȖȓȖȕȖȟȕȣȝ ȚȍȝȕȖȓȖ-
ȋȐȑ — ȕȈȉȖȘȈ RNeasy Mini Kit (Qiagen, ǫȍȘȔȈȕȐȧ). ǬȈ-
ȓȍȍ ȔȍȚȖȌȖȔ ȖȉȘȈȚȕȖȑ ȚȘȈȕșȒȘȐȗȞȐȐ Ȑ ȗȖȓȐȔȍȘȈȏȕȖȑ 
ȞȍȗȕȖȑ ȘȍȈȒȞȐȐ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȖȗȘȍ-
ȌȍȓȧȓȐ ȥȒșȗȘȍșșȐȦ ȋȍȕȖȊ TLR2, TLR4, TLR9, HBD-2 
Ȑ Į-ȌȍȜȍȕȏȐȕȖȊ. ǸȍȈȒȞȐȦ ȖȉȘȈȚȕȖȑ ȚȘȈȕșȒȘȐȗȞȐȐ 
ȗȘȖȊȖȌȐȓȐ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ «ǵȈȉȖȘȈ ȘȍȈȒȚȐȊȖȊ Ȍȓȧ 
ȗȘȖȊȍȌȍȕȐȧ ȖȉȘȈȚȕȖȑ ȚȘȈȕșȒȘȐȗȞȐȐ» (ǹȐȕȚȖȓ, ǸǼ) 
șȚȘȖȋȖ ȗȖ ȐȕșȚȘțȒȞȐȐ ȜȐȘȔȣ-ȗȘȖȐȏȊȖȌȐȚȍȓȧ. Ǭȓȧ 
ȗȘȖȊȍȌȍȕȐȧ ȗȖȓȐȔȍȘȈȏȕȖȑ ȞȍȗȕȖȑ ȘȍȈȒȞȐȐ Ȋ ȘȍȈȓȤ-
ȕȖȔ ȊȘȍȔȍȕȐ ȗȖȌȉȐȘȈȓȐ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȤ ȗȘȈȑȔȍ-
ȘȖȊ Ȑ ȏȖȕȌȖȊ ș ȗȖȔȖȡȤȦ ȗȘȖȋȘȈȔȔȣ Vector NTI 8,0, 
ȈȕȈȓȐȏȐȘțȧ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȤ ȋȍȕȖȊ, ȗȖȓțȟȍȕȕțȦ 
Ȑȏ ȥȓȍȒȚȘȖȕȕȖȑ ȉȈȏȣ ȌȈȕȕȣȝ GenBank. ǸȍȈȒȞȐȖȕȕțȦ 
șȔȍșȤ ȋȖȚȖȊȐȓȐ Ȑȏ ȘȍȈȒȚȐȊȖȊ «ǵȈȉȖȘȈ Ȍȓȧ ȗȘȖȊȍȌȍȕȐȧ 
ǷǾǸ-ǸǪ Ȋ ȗȘȐșțȚșȚȊȐȐ ȐȕȚȍȘȒȈȓȐȘțȦȡȍȋȖ ȒȘȈșȐȚȍȓȧ 
SYBR Green I» (ǹȐȕȚȖȓ, ǸǼ). ǬȈȕȕȣȍ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ 
ȊȐȌȍ ȖȚȕȖȠȍȕȐȧ ȌȍșȧȚȐȟȕȖȋȖ ȓȖȋȈȘȐȜȔȈ ȒȖȓȐȟȍșȚȊȈ 
ȒȖȗȐȑ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ Ȓ ȌȍșȧȚȐȟȕȖȔț ȓȖȋȈȘȐȜȔț 
1 Ȕȓȕ ȒȖȗȐȑ ȋȍȕȈ ȈȒȚȐȕȈ [6].
ǷȖȓțȟȍȕȐȍ ȈțȚȖȓȖȋȐȟȕȖȋȖ ȒȖȔȗȓȍȒșȈ ȐȔȔțȕȖȗȍȗ-

ȚȐȌȖȊ ȗȘȖȊȖȌȐȓȐ șȖȋȓȈșȕȖ țȚȊȍȘȎȌȍȕȕȖȑ ȔȍȌȐȞȐȕ-
șȒȖȑ ȚȍȝȕȖȓȖȋȐȐ [1]. ǷȖșȓȍ ȖȗȘȍȌȍȓȍȕȐȧ ȒȖȕȞȍȕȚȘȈ-
ȞȐȐ ȞȐȚȖȒȐȕȖȊ Ȑ ȕȍȑȚȘȖȜȐȓȤȕȣȝ ȗȍȗȚȐȌȖȊ HNP-1–3 
(Human Neutrophil Peptides) ȗȖȓțȟȍȕȕȣȑ ȒȖȔȗȓȍȒș 
ȐȔȔțȕȖȗȍȗȚȐȌȖȊ ȏȈȒȈȗȣȊȈȓȐ ȗȖ 2 ȒȈȗȓȐ Ȋ ȒȈȎ-
ȌțȦ ȗȖȓȖȊȐȕț ȕȖșȈ 2 ȘȈȏȈ Ȋ ȌȍȕȤ Ȋ ȚȍȟȍȕȐȍ 6 Ȍȕȍȑ. 
ǷȖșȓȍ ȗȘȖȊȍȌȍȕȐȧ ȒțȘșȈ ȚȍȘȈȗȐȐ ȊȣȗȖȓȕȧȓȐ ȗȖȊȚȖȘ-
ȕțȦ ȖȞȍȕȒț ȗȖȒȈȏȈȚȍȓȍȑ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ Ȑ 
ȐșșȓȍȌȖȊȈȓȐ ȒȓȐȕȐȟȍșȒțȦ ȥȜȜȍȒȚȐȊȕȖșȚȤ (ȐȏȔȍȕȍ-
ȕȐȍ ȕȖșȖȊȖȋȖ ȌȣȝȈȕȐȧ, ȏȈȉȖȓȍȊȈȍȔȖșȚȤ ǶǸǪǰ, ȖșȚȘȣ-
ȔȐ șȘȍȌȕȐȔȐ ȒȈȚȈȘȈȓȤȕȣȔȐ ȖȚȐȚȈȔȐ) Ȋ ȚȍȟȍȕȐȍ 6 Ȕȍș 
ȗȖșȓȍ ȓȍȟȍȕȐȧ. ǷȘȖȋȘȈȔȔȈ ȗȘȐȔȍȕȍȕȐȧ ȗȍȘșȖȕȈȓȐȏȐ-
ȘȖȊȈȕȕȖȑ ȐȔȔțȕȖȚȍȘȈȗȐȐ țȚȊȍȘȎȌȍȕȈ ȕȈ ȏȈșȍȌȈȕȐȐ 
ȅȚȐȟȍșȒȖȋȖ ȒȖȔȐȚȍȚȈ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ (ȗȘȖ-
ȚȖȒȖȓ ȹ 103 ȖȚ 13.12.2010).
ǹȖȌȍȘȎȈȕȐȍ ȞȐȚȖȒȐȕȖȊ (ǼǵǶ-Į, ǺǼǸ-ǃ1) Ȑ ȕȍȑȚȘȖ-

ȜȐȓȤȕȣȝ ȌȍȜȍȕȏȐȕȖȊ HNP-1–3 Ȋ ȈțȚȖȓȖȋȐȟȕȖȔ ȒȖȔ-
ȗȓȍȒșȍ ȖȗȘȍȌȍȓȧȓȐ ș ȗȖȔȖȡȤȦ ȐȔȔțȕȖȜȍȘȔȍȕȚȕȖȋȖ 
ȈȕȈȓȐȏȈ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȕȈȉȖȘȖȊ ȜȐȘȔȣ Bender 
MedSystem.
Ǫ ȝȖȌȍ ȐșșȓȍȌȖȊȈȕȐȧ ȒȖȕȚȘȖȓȐȘȖȊȈȓȐ ȌȐȕȈȔȐȒț 

ȐȏȔȍȕȍȕȐȧ ȕȖșȖȊȖȋȖ ȌȣȝȈȕȐȧ, șȚȍȗȍȕȐ ȋȐȗȍȘȚȘȖȜȐȐ 
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ȋȓȖȚȖȟȕȖȑ ȔȐȕȌȈȓȐȕȣ, ȊȣȧȊȓȧȓȐ ȖșȖȉȍȕȕȖșȚȐ ȏȈȉȖ-
ȓȍȊȈȍȔȖșȚȐ Ȋ ȚȍȟȍȕȐȍ 6 Ȕȍș ȌȖ ȓȍȟȍȕȐȧ Ȑ 6 Ȕȍș ȗȖșȓȍ 
ȗȘȖȊȍȌȍȕȐȧ ȐȔȔțȕȖȚȍȘȈȗȐȐ.
ǹȚȈȚȐșȚȐȟȍșȒțȦ ȖȉȘȈȉȖȚȒț ȗȖȓțȟȍȕȕȣȝ ȌȈȕȕȣȝ 

ȗȘȖȊȖȌȐȓȐ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȗȈȒȍȚȈ ȗȘȐȒȓȈȌȕȣȝ 
ȗȘȖȋȘȈȔȔ «Statistica v.9». ǸȈȏȓȐȟȐȧ ȔȍȎȌț ȋȘțȗȗȈȔȐ 
ȖȞȍȕȐȊȈȓȐ ș ȗȖȔȖȡȤȦ ȒȘȐȚȍȘȐȧ ǪȐȓȒȖȒșȖȕȈ–ǴȈȕȕȈ–
ǻȐȚȕȐ [7].

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǵȈ ȗȍȘȊȖȔ ȥȚȈȗȍ ȐșșȓȍȌȖȊȈȕȐȧ ȗȘȖȊȍȌȍȕȈ ȖȞȍȕȒȈ 
ȗȖȒȈȏȈȚȍȓȍȑ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ șȓȐȏȐșȚȖȑ ȖȉȖ-
ȓȖȟȒȐ ȗȖȓȖșȚȐ ȕȖșȈ ț ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌ-
ȕȣȝ ȊȍȋȍȚȈȞȐȑ Ȑ ț ȏȌȖȘȖȊȣȝ ȌȍȚȍȑ.
ǶȗȘȍȌȍȓȍȕȈ ȥȒșȗȘȍșșȐȧ ȋȍȕȖȊ ȘȍȞȍȗȚȖȘȖȊ, ȘȈș-

ȗȖȏȕȈȦȡȐȝ ȘȈȏȓȐȟȕȣȍ ȗȈȚȖȋȍȕȣ, — ȚȈȒ ȕȈȏȣȊȈȍ-
Ȕȣȝ Toll-like receptors (TLRs): TLR2, TLR4, TLR9, — Ȑ 
ȗȘȖȚȐȊȖȔȐȒȘȖȉȕȣȝ ȗȍȗȚȐȌȖȊ (HBD-2, ȕȍȑȚȘȖȜȐȓȤȕȖ-
ȋȖ ȗȍȗȚȐȌȈ HNP-1). ǸȍȏțȓȤȚȈȚȣ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȚȈȉ-
ȓȐȞȍ. 
ǵȍ ȊȣȧȊȓȍȕȖ ȌȖșȚȖȊȍȘȕȣȝ ȖȚȓȐȟȐȑ Ȋ ȗȖȒȈȏȈȚȍ-

ȓȧȝ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ ț ȌȍȚȍȑ ȖȉșȓȍȌȖȊȈȕȕȣȝ 
ȋȘțȗȗ (Ș >0,05). ǵȈȉȓȦȌȈȓȈșȤ ȓȐȠȤ ȚȍȕȌȍȕȞȐȧ țȊȍȓȐ-
ȟȍȕȐȧ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ TLR2, TLR4, TLR9 Ȑ ȗȘȖȚȐȊȖ-
ȔȐȒȘȖȉȕȣȝ ȗȍȗȚȐȌȖȊ Ȋ șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȍ ȗȖȓȖșȚȐ 
ȕȖșȈ ȗȖȌ ȌȍȑșȚȊȐȍȔ ȔȐȒȘȖȖȘȋȈȕȐȏȔȖȊ ț ȌȍȚȍȑ ș ȋȐ-
ȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ. 
ǷȘȐ ȈȕȈȓȐȏȍ ȐȕȌȐȊȐȌțȈȓȤȕȣȝ ȗȖȒȈȏȈȚȍȓȍȑ ȊȣȧȊ-

ȓȍȕȣ șȓȍȌțȦȡȐȍ ȏȈȒȖȕȖȔȍȘȕȖșȚȐ: 
— ȥȒșȗȘȍșșȐȧ ȋȍȕȈ TLR2 ȉȣȓȈ țȊȍȓȐȟȍȕȈ ț 50% 

ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ, ț 50% 
ȌȍȚȍȑ ȥȚȖȚ ȗȖȒȈȏȈȚȍȓȤ ȕȍ ȖȚȓȐȟȈȓșȧ ȖȚ ȗȖȒȈȏȈȚȍȓȧ 
ȋȘțȗȗȣ ȏȌȖȘȖȊȣȝ ȌȍȚȍȑ; 

— țȘȖȊȍȕȤ ȥȒșȗȘȍșșȐȐ ȋȍȕȈ TLR4, ȘȈșȗȖȏȕȈȦȡȍȋȖ 
ȓȐȗȖȗȖȓȐșȈȝȈȘȐȌ ȋȘȈȔȖȚȘȐȞȈȚȍȓȤȕȣȝ ȉȈȒȚȍȘȐȑ, ȉȣȓ 
țȊȍȓȐȟȍȕ ț Ȋșȍȝ ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ 
ȊȍȋȍȚȈȞȐȑ;

— ȥȒșȗȘȍșșȐȧ ȋȍȕȈ TLR9, ȘȈșȗȖȏȕȈȦȡȍȋȖ ȕțȒȓȍ-
ȐȕȖȊȣȍ ȒȐșȓȖȚȣ ȉȈȒȚȍȘȐȈȓȤȕȖȋȖ Ȑ ȊȐȘțșȕȖȋȖ ȗȘȖ-
ȐșȝȖȎȌȍȕȐȧ, ȉȣȓȈ șȕȐȎȍȕȈ ț 40% ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖ-
ȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ.
ǵȈ ȘȐș. 1 ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȒȈȟȍșȚȊȍ ȗȘȐȔȍȘȈ Ȑȕ-

ȌȐȊȐȌțȈȓȤȕȣȍ ȌȈȕȕȣȍ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ ȐșșȓȍȌțȍȔȣȝ 
ȔȖȓȍȒțȓ ț ȌȊțȝ ȗȈȞȐȍȕȚȖȊ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ. 

ǺȈȉȓȐȞȈ. ǻȘȖȊȍȕȤ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ ȔȖȓȍȒțȓ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ ț ȏȌȖȘȖȊȣȝ ȌȍȚȍȑ Ȑ ȌȍȚȍȑ 
ș ȋȐȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ

ǶȉșȓȍȌțȍȔȣȍ ȋȘțȗȗȣ

ǻȘȖȊȍȕȤ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ, lg (ȒȖȓȐȟȍșȚȊȖ ȒȖȗȐȑ 
ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ) / lg (1 Ȕȓȕ ȒȖȗȐȑ ȋȍȕȈ ȈȒȚȐȕȈ)

TLR2 TLR4 TLR9 HBD-2 HNP-1

ǯȌȖȘȖȊȣȍ ȌȍȚȐ 2,89 ± 1,05 3,10 ± 0,22 2,64 ± 0,37 3,73 ± 0,63 5,27 ± 0,43

ǬȍȚȐ ș ȈȌȍȕȖȐȌȕȣȔȐ ȊȍȋȍȚȈȞȐȧȔȐ 3,12 ± 0,63 4,27 ± 1,52 2,93 ± 0,59 3,94 ± 0,91 6,07 ± 0,37

ǹȖȋȓȈșȕȖ ȔȍȌȐȞȐȕșȒȖȑ ȚȍȝȕȖȓȖȋȐȐ, Ȍȓȧ ȒȈȎȌȖȋȖ 
ȗȈȞȐȍȕȚȈ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ ȉȣȓȐ ȗȖȓțȟȍȕȣ ȈțȚȖȓȖ-
ȋȐȟȕȣȍ ȒȖȔȗȓȍȒșȣ ȐȔȔțȕȖȗȍȗȚȐȌȖȊ (Ǩǲǰ) [1]. 
Ǫ ȗȖȓțȟȍȕȕȣȝ Ǩǲǰ ȖȞȍȕȐȊȈȓȐ șȖȌȍȘȎȈȕȐȍ ȗȘȖ-

ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȞȐȚȖȒȐȕȈ ǼǵǶ-Į, ȗȘȖȚȐȊȖȊȖșȗȈȓȐ-
ȚȍȓȤȕȖȋȖ ȞȐȚȖȒȐȕȈ ǺǼǸ-ǃ1, ȕȍȑȚȘȖȜȐȓȤȕȣȝ ȗȍȗȚȐȌȖȊ
(HNP-1–3). ǪȣȧȊȓȍȕȣ ȐȕȌȐȊȐȌțȈȓȤȕȣȍ ȘȈȏȓȐȟȐȧ Ȋ 
ȒȖȕȞȍȕȚȘȈȞȐȐ ȐȔȔțȕȖȗȍȗȚȐȌȖȊ. ǹȘȍȌȕȐȍ ȏȕȈȟȍȕȐȧ 
ȗȍȗȚȐȌȖȊ Ȋ Ǩǲǰ șȖșȚȈȊȐȓȐ: Ȍȓȧ ǼǵǶ-Į — 3,9 ± 2,8 ȗȋ/Ȕȓ,
Ȍȓȧ ǺǼǸ-ǃ1 — 267,7 ± 135,8 ȗȋ/Ȕȓ, Ȍȓȧ HNP-1–3 — 
3500,2 ± 500,1 ȗȋ/Ȕȓ. 
ǹȗțșȚȧ 6 Ȕȍș ȗȖșȓȍ ȐȔȔțȕȖȚȍȘȈȗȐȐ ȐȓȐ șȚȈȕȌȈȘȚ-

ȕȖȋȖ ȓȍȟȍȕȐȧ ȗȘȖȊȍȌȍȕȈ ȖȞȍȕȒȈ ȒȓȐȕȐȟȍșȒȖȑ ȥȜȜȍȒ-
ȚȐȊȕȖșȚȐ ȗȘȖȊȖȌȐȔȖȋȖ ȓȍȟȍȕȐȧ. 
ǨȕȈȓȐȏ ȏȈȉȖȓȍȊȈȍȔȖșȚȐ ȗȖȒȈȏȈȓ, ȟȚȖ ȐșȝȖȌȕȖ, ȌȖ 

ȓȍȟȍȕȐȧ, Ȋ ȖȉȍȐȝ ȋȘțȗȗȈȝ ȕȈȉȓȦȌȈȓȐșȤ ȒȈȚȈȘȈȓȤ-
ȕȣȍ ȖșȚȘȣȍ ȖȚȐȚȣ — ț 50% ȌȍȚȍȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ 
Ȑ 42,8% ȌȍȚȍȑ ȋȘțȗȗȣ șȘȈȊȕȍȕȐȧ. ǿȈșȚȖȚȈ ǶǸǪǰ Ȋ 
ȖȉȍȐȝ ȋȘțȗȗȈȝ ȉȣȓȈ șȖȗȖșȚȈȊȐȔȈ: 41,6% Ȋ ȖșȕȖȊȕȖȑ 
ȋȘțȗȗȍ Ȑ 42,8% Ȋ ȋȘțȗȗȍ șȘȈȊȕȍȕȐȧ (ȘȐș. 2 Ǩ, ǩ). 
Ǫ ȚȍȟȍȕȐȍ 6 Ȕȍș ȗȖșȓȍ ȗȘȖȊȍȌȍȕȐȧ ȐȔȔțȕȖȚȍȘȈȗȐȐ 

ȖȚȔȍȟȍȕȖ ȌȖșȚȖȊȍȘȕȖȍ șȕȐȎȍȕȐȍ ȟȈșȚȖȚȣ ȊȖȏȕȐȒȕȖ-
ȊȍȕȐȧ ȒȈȚȈȘȈȓȤȕȣȝ ȖȚȐȚȖȊ. ǺȖȓȤȒȖ ț ȖȌȕȖȋȖ ȘȍȉȍȕȒȈ 
ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ ȉȣȓ ȌȐȈȋȕȖșȚȐȘȖȊȈȕ ȒȈȚȈȘȈȓȤȕȣȑ 
ȖȚȐȚ (ȘȐș. 2 Ǩ). ǹȖȒȘȈȚȐȓȈșȤ ȟȈșȚȖȚȈ ǶǸǪǰ Ȋ ȖșȕȖȊ-
ȕȖȑ ȋȘțȗȗȍ ȌȍȚȍȑ. ǯȈ ȗȍȘȐȖȌ ȕȈȉȓȦȌȍȕȐȧ ț 4 ȌȍȚȍȑ 
ȊȣȧȊȓȍȕȖ ȓȐȠȤ ȗȖ ȖȌȕȖȔț ȥȗȐȏȖȌț ǶǸǪǰ. Ǫ ȋȘțȗȗȍ 
șȘȈȊȕȍȕȐȧ ȊȣȧȊȓȍȕȣ 2-3 ȥȗȐȏȖȌȈ ǶǸǪǰ ț 5 ȌȍȚȍȑ Ȋ 
ȚȍȟȍȕȐȍ 6 Ȕȍș. 
ǯȈȚȘțȌȕȍȕȐȍ ȕȖșȖȊȖȋȖ ȌȣȝȈȕȐȧ ȖȚȔȍȟȍȕȖ ț 58,3% 

(7) ȌȍȚȍȑ ȖșȕȖȊȕȖȑ ȋȘțȗȗȣ Ȑ ț 57,1% ȌȍȚȍȑ ȋȘțȗȗȣ 
șȘȈȊȕȍȕȐȧ. ǷȖșȓȍ ȗȘȖȊȍȌȍȕȕȖȋȖ ȓȍȟȍȕȐȧ ț ȌȍȚȍȑ Ȗȉȍ-
Ȑȝ ȋȘțȗȗ țȓțȟȠȐȓȖșȤ ȕȖșȖȊȖȍ ȌȣȝȈȕȐȍ. ǩȖȓȍȍ ȏȕȈȟȐ-
ȔȖȍ țȓțȟȠȍȕȐȍ ȕȈȉȓȦȌȈȓȖșȤ ț ȌȍȚȍȑ, ȒȖȚȖȘȣȔ ȗȘȖ-
ȊȖȌȐȓȐ ȐȔȔțȕȖȚȍȘȈȗȐȦ Ǩǲǰ. ǳȐȠȤ ț 3 ȌȍȚȍȑ (25%) 
ȥȚȖȑ ȋȘțȗȗȣ șȖȝȘȈȕȧȓȖșȤ ȏȈȚȘțȌȕȍȕȐȍ ȌȣȝȈȕȐȧ ȟȍȘȍȏ 
ȕȖș. 
ǷȖșȓȍ ȗȘȐȔȍȕȍȕȐȧ Ǩǲǰ ȉȣȓȖ ȖȚȔȍȟȍȕȖ șȕȐȎȍȕȐȍ 

ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ ȔȖȓȍȒțȓ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ 
ț ȌȍȚȍȑ ș ȐșȝȖȌȕȖ ȗȖȊȣȠȍȕȕȣȔȐ ȏȕȈȟȍȕȐȧȔȐ ȥȚȐȝ ȗȖ-
ȒȈȏȈȚȍȓȍȑ (ȘȐș. 1 Ǩ). ǺȈȒȖȍ ȐȏȔȍȕȍȕȐȍ ȔȖȎȍȚ ȉȣȚȤ 
șȊȧȏȈȕȖ ș ȐȕȋȐȉȐȘțȦȡȐȔ ȊȓȐȧȕȐȍȔ ǺǼǸ-ǃ1, șȖȌȍȘȎȈ-
ȡȍȋȖșȧ Ȋ Ǩǲǰ, ȕȈ ȥȒșȗȘȍșșȐȦ ȋȍȕȖȊ TLRs. ǹȖȋȓȈșȕȖ 
ȐșșȓȍȌȖȊȈȕȐȧȔ T.Matsumura, ǺǼǸ-ǃ1 ȉȓȖȒȐȘțȍȚ ȥȒș-
ȗȘȍșșȐȦ ȘȍȞȍȗȚȖȘȈ IL-1R, ȟȚȖ, Ȋ șȊȖȦ ȖȟȍȘȍȌȤ, ȊȍȌȍȚ 
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ǷȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȈȧ ȐȔȔțȕȖȚȍȘȈȗȐȧ Ȋ ȓȍȟȍȕȐȐ ȋȐȗȍȘȚȘȖȜȐȐ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ ț ȌȍȚȍȑ

ǸȐș. 1. ǰȕȌȐȊȐȌțȈȓȤȕȣȍ ȗȖȒȈȏȈȚȍȓȐ ȥȒșȗȘȍș-
șȐȐ ȋȍȕȖȊ ȔȖȓȍȒțȓ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ Ȋ 
șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȍ ȗȖȓȖșȚȐ ȕȖșȈ ț ȌȍȚȍȑ ș ȋȐ-
ȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ ȌȖ Ȑ ȗȖșȓȍ 
ȓȍȟȍȕȐȧ ȒȖȔȗȓȍȒșȖȔ ȈțȚȖȓȖȋȐȟȕȣȝ ȐȔȔțȕȖȗȍȗ-
ȚȐȌȖȊ 
Ǩ. ǷȖȒȈȏȈȚȍȓȐ ȗȈȞȐȍȕȚȈ ș ȐșȝȖȌȕȖ ȗȖȊȣȠȍȕȕȣȔ țȘȖȊ-
ȕȍȔ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ. ǩ. ǷȖȒȈȏȈȚȍȓȐ ȗȈȞȐȍȕȚȈ ș Ȑș-
ȝȖȌȕȖ șȕȐȎȍȕȕȣȔ țȘȖȊȕȍȔ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ. ǷȖ ȖșȐ 
ȖȘȌȐȕȈȚ — ȖȚȕȖȠȍȕȐȍ ȌȍșȧȚȐȟȕȖȋȖ ȓȖȋȈȘȐȜȔȈ ȒȖȓȐ-
ȟȍșȚȊȈ ȒȖȗȐȑ ȋȍȕȈ Ȓ ȌȍșȧȚȐȟȕȖȔț ȓȖȋȈȘȐȜȔț 1 Ȕȓȕ 
ȒȖȗȐȑ ȋȍȕȈ ȈȒȚȐȕȈ

ǸȐș. 2. ǿȈșȚȖȚȈ ȘȈȏȊȐȚȐȧ ȖșȓȖȎȕȍȕȐȑ ț ȌȍȚȍȑ ș 
ȋȐȗȍȘȚȘȖȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ ȌȖ Ȑ ȗȖ-
șȓȍ ȓȍȟȍȕȐȧ
Ǩ. ǷȘȖȊȍȌȍȕȐȍ ȗȍȘșȖȕȈȓȐȏȐȘȖȊȈȕȕȖȑ ȐȔȔțȕȖȚȍȘȈ-
ȗȐȐ. ǩ. ǶȉȡȍȗȘȐȕȧȚȖȍ ȒȖȕșȍȘȊȈȚȐȊȕȖȍ ȓȍȟȍȕȐȍ. ǷȖ 
ȖșȐ ȖȘȌȐȕȈȚ — ȌȖȓȧ ȌȍȚȍȑ, %. * — ȏȕȈȟȍȕȐȍ ȌȖșȚȖ-
ȊȍȘȕȖ ȖȚȓȐȟȈȍȚșȧ ȖȚ ȏȕȈȟȍȕȐȧ ȌȖ ȓȍȟȍȕȐȧ (Ș <0,05)

Ǩ

Ǩ

ǩ

ǩ
ǬȖ ȓȍȟȍȕȐȧ    ǷȖșȓȍ ȓȍȟȍȕȐȧ    ǯȌȖȘȖȊȣȍ ȌȍȚȐ

ǬȖ ȓȍȟȍȕȐȧ    ǷȖșȓȍ ȓȍȟȍȕȐȧ    ǯȌȖȘȖȊȣȍ ȌȍȚȐ

ǬȖ ȓȍȟȍȕȐȧ    ǷȖșȓȍ ȓȍȟȍȕȐȧ  

ǬȖ ȓȍȟȍȕȐȧ    ǷȖșȓȍ ȓȍȟȍȕȐȧ  

Ȓ șȕȐȎȍȕȐȦ ȗȘȖȌțȒȞȐȐ ǰǳ-1 Ȑ ȊșȓȍȌșȚȊȐȍ ȥȚȖȋȖ — 
Ȓ șȕȐȎȍȕȐȦ ȥȒșȗȘȍșșȐȐ TLR [8]. ǷȘȐ ȕȖȘȔȈȓȤȕȖȔ 
ȐȓȐ șȕȐȎȍȕȕȖȔ țȘȖȊȕȍ ȥȒșȗȘȍșșȐȐ ȋȍȕȖȊ ȔȖȓȍȒțȓ 
ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ ȗȘȐȔȍȕȍȕȐȍ Ǩǲǰ țȊȍȓȐȟȐ-
ȊȈȓȖ ȥȒșȗȘȍșșȐȦ ȥȚȐȝ ȋȍȕȖȊ (ȘȐș. 1 Ǩ). ȅȒșȗȘȍșșȐȧ 
ȋȍȕȈ ȗȘȖȚȐȊȖȔȐȒȘȖȉȕȖȋȖ ȗȍȗȚȐȌȈ ǵBD2 șȕȐȎȈȓȈșȤ Ȋ 
1,5 ȘȈȏȈ ȗȖ șȘȈȊȕȍȕȐȦ ș ȐșȝȖȌȕȣȔ țȘȖȊȕȍȔ (Ș <0,05). 

ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȒȖȔȗȓȍȒș ȞȐȚȖȒȐȕȖȊ Ȑ ȗȘȖȚȐȊȖȔȐ-
ȒȘȖȉȕȣȝ ȗȍȗȚȐȌȖȊ ȖȒȈȏȣȊȈȓ ȐȔȔțȕȖȔȖȌțȓȐȘțȦȡȍȍ 
ȌȍȑșȚȊȐȍ ȕȈ ȗȖȒȈȏȈȚȍȓȐ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ 
șȓȐȏȐșȚȖȑ ȖȉȖȓȖȟȒȐ ȗȖȓȖșȚȐ ȕȖșȈ ț ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖ-
ȜȐȍȑ ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ [3, 9].

ǪȣȊȖȌȣ
1. ǷȘȐȔȍȕȍȕȐȍ ȈțȚȖȓȖȋȐȟȕȖȋȖ ȒȖȔȗȓȍȒșȈ ȐȔȔțȕȖ-

ȗȍȗȚȐȌȖȊ, ȊȒȓȦȟȈȦȡȍȋȖ ȞȐȚȖȒȐȕȣ Ȑ ȗȘȖȚȐȊȖȔȐȒȘȖȉ-
ȕȣȍ ȗȍȗȚȐȌȣ, ȊȣȘȈȉȈȚȣȊȈȍȔȣȍ ȓȍȑȒȖȞȐȚȈȔȐ ȗȈȞȐ-
ȍȕȚȈ, ȗȘȐȊȖȌȐȓȖ Ȓ ȕȖȘȔȈȓȐȏȈȞȐȐ ȕȖșȖȊȖȋȖ ȌȣȝȈȕȐȧ, 
șȕȐȎȍȕȐȦ ȟȈșȚȖȚȣ ȘȈȏȊȐȚȐȧ ȖȚȐȚȖȊ Ȑ ǶǸǪǰ Ȋ ȚȍȟȍȕȐȍ 
6 Ȕȍș ȕȈȉȓȦȌȍȕȐȧ ȗȖșȓȍ ȓȍȟȍȕȐȧ. 

2. ǪȣȧȊȓȍȕȣ ȐȕȌȐȊȐȌțȈȓȤȕȣȍ ȘȈȏȓȐȟȐȧ Ȋ ȥȒșȗȘȍș-
șȐȐ ȋȍȕȖȊ ȔȖȓȍȒțȓ ȊȘȖȎȌȍȕȕȖȋȖ ȐȔȔțȕȐȚȍȚȈ Ȋ șȓȐȏȐ-
șȚȖȑ ȖȉȖȓȖȟȒȍ ȗȖȓȖșȚȐ ȕȖșȈ ț ȌȍȚȍȑ ș ȋȐȗȍȘȚȘȖȜȐȍȑ 
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ȈȌȍȕȖȐȌȕȣȝ ȊȍȋȍȚȈȞȐȑ, ȟȚȖ ȌȈȍȚ ȖșȕȖȊȈȕȐȍ Ȍȓȧ ȗȍȘ-
șȖȕȈȓȐȏȐȘȖȊȈȕȕȖȋȖ ȗȖȌȝȖȌȈ Ȓ ȐȔȔțȕȖȚȍȘȈȗȐȐ.

ǰșșȓȍȌȖȊȈȕȐȍ ȊȣȗȖȓȕȍȕȖ Ȋ ȘȈȔȒȈȝ ȗȘȐȖȘȐȚȍȚ-
ȕȖȋȖ ȕȈȗȘȈȊȓȍȕȐȧ ȘȈȏȊȐȚȐȧ «ǷȍȘșȖȕȈȓȐȏȐȘȖȊȈȕ-
ȕȈȧ ȔȍȌȐȞȐȕȈ» ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤȕȖȋȖ Ȑș-
șȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ ȐȔ. 
ǵ.ǰ.ǷȐȘȖȋȖȊȈ. 
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ȗȈȚȖȓȖȋȐȐ. Ǫ șȊȧȏȐ ș ȥȚȐȔ ȖșȕȖȊȕȖȍ ȊȕȐȔȈȕȐȍ țȌȍȓȧȍȚșȧ ȐȏȓȖȎȍȕȐȦ ȒȓȦȟȍȊȣȝ ȊȖȗȘȖșȖȊ Ȗȉȡȍȑ ȐȔȔțȕȖȓȖȋȐȐ, 
ȌȈȦȡȐȝ ȏȕȈȕȐȧ Ȗȉ ȐȔȔțȕȕȖȑ șȐșȚȍȔȍ ȟȍȓȖȊȍȒȈ Ȑ ȍȍ ȊȘȖȎȌȍȕȕȖȔ Ȑ ȗȘȐȖȉȘȍȚȍȕȕȖȔ ȒȖȔȗȖȕȍȕȚȈȝ, Ȉ ȚȈȒȎȍ ȕȈȐ-
ȉȖȓȍȍ ȊȈȎȕȣȝ ȚȍȔ ȒȓȐȕȐȟȍșȒȖȑ ȐȔȔțȕȖȓȖȋȐȐ, ȊȒȓȦȟȈȧ ȐȔȔțȕȖȗȈȚȖȓȖȋȐȦ, ȖȞȍȕȒț ȐȔȔțȕȕȖȋȖ șȚȈȚțșȈ ȟȍȓȖȊȍȒȈ, 
ȋȍȕȍȚȐȟȍșȒȐ ȖȗȖșȘȍȌȖȊȈȕȕȣȍ Ȑ ȗȘȐȖȉȘȍȚȍȕȕȣȍ ȐȔȔțȕȖȌȍȜȐȞȐȚȣ, ȈȓȓȍȘȋȐȟȍșȒȐȍ ȏȈȉȖȓȍȊȈȕȐȧ, ȐȔȔțȕȖȚȍȘȈȗȐȦ 
Ȑ ȐȔȔțȕȖȗȘȖȜȐȓȈȒȚȐȒț. ǻȟȍȉȕȐȒ ȗȘȍȌȕȈȏȕȈȟȍȕ Ȍȓȧ șȚțȌȍȕȚȖȊ ȔȍȌȐȞȐȕșȒȐȝ ȊțȏȖȊ, ȒȓȐȕȐȟȍșȒȐȝ ȖȘȌȐȕȈȚȖȘȖȊ, 
ȈșȗȐȘȈȕȚȖȊ, ȈȓȓȍȘȋȖȓȖȋȖȊ-ȐȔȔțȕȖȓȖȋȖȊ.
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Ǫ ȖșȚȘȣȝ ȖȗȣȚȈȝ ȕȈ ȒȘȖȓȐȒȈȝ ȉȣȓȈ ȐȏțȟȍȕȈ ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ ȈȜȜȍȘȍȕȚȕȣȝ Ȑ ȊșȚȈȊȖȟȕȣȝ ȕȍȑȘȖȕȖȊ 
ȉțȓȤȉȈȘȕȖȋȖ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȋȖ ȞȍȕȚȘȈ ȗȘȐ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ. ǨȜȜȍȘȍȕȚȕȣȍ ȕȍȑȘȖȕȣ ȗȖȓțȟȈȦȚ Ȑȕ-
ȜȖȘȔȈȞȐȦ ȗȖ ȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ ȊȖȓȖȒȕȈȔ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ Ȑ ȘȍȈȋȐȘțȦȚ Ȋ ȚȘȍȚȐ șȓțȟȈȍȊ ȕȈ ȋȐȗȍȘȒȈȗ-
ȕȐȦ. ǪșȚȈȊȖȟȕȣȍ ȕȍȑȘȖȕȣ ȗȖȓțȟȈȦȚ ȐȕȜȖȘȔȈȞȐȦ ȖȌȕȖȊȘȍȔȍȕȕȖ ȗȖ ȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ Ȑ ȕȍȔȐȍȓȐȕȐȏȐȘȖȊȈȕ-
ȕȣȔ ȊȖȓȖȒȕȈȔ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ. ǶȕȐ ȘȍȈȋȐȘțȦȚ ȒȈȒ ȕȈ ȋȐȗȍȘȒȈȗȕȐȦ, ȚȈȒ Ȑ ȕȈ ȋȐȗȖȒșȐȦ.
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Impulse activity of medullar cardiovascular neurons 
during hypoxia and hypercapnia
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In the acute experiments on rabbits there was discovered an impulse activity of afferent and interneurons of the 
medullar cardiovascular center in the conditions of hypoxia and hypercapnia. Afferent neurons received information 
on myelinated fi bers of vagus nerve and caused reaction on hypercapnia in one per three cases. Interneurons 
received information simultaneously on both myelinated and unmyelinated fi bers of vagus nerves. They reacted both 
on hypoxia and hypercapnia.
Key words: impulse activity, neurons, medulla, hypoxia, hypercapnia
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ǷȖșȚȖȧȕșȚȊȖ ȊȕțȚȘȍȕȕȍȑ șȘȍȌȣ ȧȊȓȧȍȚșȧ ȕȍȖȉȝȖ-
ȌȐȔȣȔ țșȓȖȊȐȍȔ Ȍȓȧ ȕȖȘȔȈȓȤȕȖȋȖ ȚȍȟȍȕȐȧ ȔȍȚȈ-

ȉȖȓȐȟȍșȒȐȝ ȘȍȈȒȞȐȑ, ȓȍȎȈȡȐȝ Ȋ ȖșȕȖȊȍ Ȋșȍȝ ȜțȕȒ-
ȞȐȑ ȖȘȋȈȕȐȏȔȈ. ǫȖȔȍȖșȚȈȏ ȝȈȘȈȒȚȍȘȐȏțȍȚșȧ ȕȈȓȐȟȐ-
ȍȔ ȌȖșȚȈȚȖȟȕȖ ȎȍșȚȒȐȝ ȗȖȒȈȏȈȚȍȓȍȑ: ȖșȔȖȚȐȟȍșȒȖȍ 
ȌȈȊȓȍȕȐȍ, pH, ȕȈȗȘȧȎȍȕȐȍ ȋȈȏȖȊ ȒȘȖȊȐ Ȑ ȌȘ. ǶȗȚȐ-
ȔȈȓȤȕȣȍ țȘȖȊȕȐ pO2 Ȑ pCO2  Ȋ ȖȘȋȈȕȐȏȔȍ ȌȖșȚȐȋȈȦȚșȧ 
ȐȕȚȍȋȘȈȞȐȍȑ ȌȍȧȚȍȓȤȕȖșȚȐ Ȋșȍȝ ȖȚȌȍȓȖȊ ȌȣȝȈȚȍȓȤ-

ȕȖȑ Ȑ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȑ șȐșȚȍȔ, ȖșțȡȍșȚȊȓȧȍȔȖȑ 
ȞȍȕȚȘȈȓȤȕȖȑ ȕȍȘȊȕȖȑ șȐșȚȍȔȖȑ [1, 2]. ǵȈ ȐȏȔȍȕȍȕȐȍ 
ȋȈȏȖȊȖȋȖ șȖșȚȈȊȈ ȒȘȖȊȐ ȘȍȈȋȐȘțȦȚ, Ȋ ȗȍȘȊțȦ Ȗȟȍ-
ȘȍȌȤ, ȈȘȚȍȘȐȈȓȤȕȣȍ ȝȍȔȖȘȍȞȍȗȚȖȘȣ. ǽȍȔȖȘȍȞȍȗȚȖ-
Șȣ, șȐȋȕȈȓȐȏȐȘțȦȡȐȍ Ȗ pO2 Ȋ ȒȘȖȊȐ, șȖșȘȍȌȖȚȖȟȍȕȣ, 
Ȋ ȖșȕȖȊȕȖȔ, Ȋ ȌȊțȝ ȘȍȜȓȍȒșȖȋȍȕȕȣȝ ȏȖȕȈȝ: șȐȕȖȒȈ-
ȘȖȚȐȌȕȖȑ Ȑ ȈȖȘȚȈȓȤȕȖȑ. ǹȐȕȖȒȈȘȖȚȐȌȕȈȧ ȘȍȜȓȍȒșȖ-
ȋȍȕȕȈȧ ȏȖȕȈ ȘȈșȗȖȓȖȎȍȕȈ șȗȘȈȊȈ Ȑ șȓȍȊȈ Ȋ ȖȉȓȈșȚȐ 
ȉȐȜțȘȒȈȞȐȐ Ȗȉȡȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȐ, ȔȍȎȌț ȕȈȘțȎȕȖȑ 
Ȑ ȊȕțȚȘȍȕȕȍȑ șȖȕȕȣȔȐ ȈȘȚȍȘȐȧȔȐ. ǨȜȜȍȘȍȕȚȕȈȧ ȐȔ-
ȗțȓȤșȈȞȐȧ ȖȚ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ ȥȚȖȑ ȏȖȕȣ ȗȍȘȍȌȈȍȚșȧ 
ȗȖ ȕȍȘȊȕȣȔ ȊȖȓȖȒȕȈȔ, ȊȝȖȌȧȡȐȔ Ȋ șȖșȚȈȊ ȕȍȘȊȈ ǫȍ-
ȘȐȕȋȈ, ȧȊȓȧȦȡȍȋȖșȧ ȊȍȚȊȤȦ ȧȏȣȒȖȋȓȖȚȖȟȕȖȋȖ ȕȍȘȊȈ. 
ǨȖȘȚȈȓȤȕȈȧ ȘȍȜȓȍȒșȖȋȍȕȕȈȧ ȏȖȕȈ ȘȈșȗȖȓȖȎȍȕȈ ȊȌȖȓȤ 
ȌțȋȐ ȈȖȘȚȣ: ȔȍȎȌț ȗȘȈȊȖȑ ȗȖȌȒȓȦȟȐȟȕȖȑ Ȑ ȗȘȈȊȖȑ 
Ȗȉȡȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȧȔȐ, ȔȍȎȌț ȓȍȊȖȑ ȗȖȌȒȓȦȟȐȟ-
ȕȖȑ Ȑ ȓȍȊȖȑ Ȗȉȡȍȑ șȖȕȕȖȑ ȈȘȚȍȘȐȧȔȐ, ȔȍȎȌț ȈȖȘȚȖȑ 
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Ȑ ȓȍȋȖȟȕȖȑ ȈȘȚȍȘȐȍȑ. ǨȜȜȍȘȍȕȚȕȈȧ ȐȔȗțȓȤșȈȞȐȧ ȖȚ 
ȘȍȞȍȗȚȖȘȖȊ ȥȚȖȑ ȏȖȕȣ ȗȍȘȍȌȈȍȚșȧ ȗȖ ȕȍȘȊȕȣȔ ȊȖ-
ȓȖȒȕȈȔ, ȊȝȖȌȧȡȐȔ Ȋ șȖșȚȈȊ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ. ǵȈ 
ȐȏȔȍȕȍȕȐȍ pCO2 ȒȘȖȊȐ ȘȍȈȋȐȘțȦȚ ȝȍȔȖȘȍȞȍȗȚȖȘȣ, 
ȘȈșȗȖȓȖȎȍȕȕȣȍ Ȋ ȥȚȐȝ Ȏȍ ȘȍȜȓȍȒșȖȋȍȕȕȣȝ ȏȖȕȈȝ. ǽȍ-
ȔȖȘȍȞȍȗȚȖȘȣ, ȊȖșȗȘȐȕȐȔȈȦȡȐȍ ȐȏȔȍȕȍȕȐȧ CO2 șȗȐȕ-
ȕȖȔȖȏȋȖȊȖȑ Ȑ ȊȕȍȒȓȍȚȖȟȕȖȑ ȎȐȌȒȖșȚȐ ȔȖȏȋȈ, ȘȈșȗȖȓȖ-
Ȏȍȕȣ Ȋ ȗȍȘȍȌȕȍȉȖȒȖȊȖȑ ȗȖȊȍȘȝȕȖșȚȐ ȗȘȖȌȖȓȋȖȊȈȚȖȋȖ 
ȔȖȏȋȈ. ǹȚȐȔțȓȧȞȐȧ ȗȍȘȐȜȍȘȐȟȍșȒȐȝ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ 
ȌȊțȖȒȐșȤȦ țȋȓȍȘȖȌȈ ȗȘȖȐșȝȖȌȐȚ Ȋ 5 ȘȈȏ ȉȣșȚȘȍȍ, 
ȟȍȔ ȞȍȕȚȘȈȓȤȕȣȝ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ. ǨȘȚȍȘȐȈȓȤȕȣȍ 
ȝȍȔȖȘȍȞȍȗȚȖȘȣ țȟȈșȚȊțȦȚ Ȋ ȘȍȋțȓȧȞȐȐ Ȑ ȓȍȋȖȟȕȖȑ 
ȊȍȕȚȐȓȧȞȐȐ, Ȑ ȞȐȘȒțȓȧȞȐȐ ȒȘȖȊȐ, ȗȘȐȟȍȔ țȟȈșȚȐȍ Ȋ 
ȘȍȋțȓȧȞȐȐ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ ț ȈȖȘȚȈȓȤȕȣȝ ȝȍȔȖȘȍ-
ȞȍȗȚȖȘȖȊ ȊȣȘȈȎȍȕȖ ȉȖȓȤȠȍ [3, 4]. ǷȘȐ ȕȍȒȖȚȖȘȣȝ ȏȈ-
ȉȖȓȍȊȈȕȐȧȝ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȑ șȐșȚȍȔȣ ȊȣȧȊȓȍȕȈ 
ȗȖȊȣȠȍȕȕȈȧ ȝȍȔȖȟțȊșȚȊȐȚȍȓȤȕȖșȚȤ Ȓ CO2 Ȑ ȋȐȗȖȒșȐȐ. 
ǭșȓȐ ȕȈ ȘȈȕȕȐȝ șȚȈȌȐȧȝ ȚȈȒȐȝ ȏȈȉȖȓȍȊȈȕȐȑ ȗȖȊȣȠȍȕ-
ȕȈȧ ȝȍȔȖȟțȊșȚȊȐȚȍȓȤȕȖșȚȤ Ȓ ǹǶ2 Ȑ ȋȐȗȖȒșȐȐ ȧȊȓȧȍȚșȧ 
ȒȖȔȗȍȕșȈȚȖȘȕȣȔ ȔȍȝȈȕȐȏȔȖȔ, ȚȖ ȕȈ ȗȖȏȌȕȐȝ șȚȈȌȐȧȝ 
ȖȕȈ ȔȖȎȍȚ ȗȘȐȊȖȌȐȚȤ Ȓ țȚȧȎȍȓȍȕȐȦ ȗȈȚȖȓȖȋȐȟȍșȒȖȋȖ 
ȗȘȖȞȍșșȈ ȏȈ șȟȍȚ ȈȒȚȐȊȈȞȐȐ șȐȔȗȈȚȐȒȖ-ȈȌȘȍȕȈȓȖȊȖȑ 
șȐșȚȍȔȣ [5–8].
ǻȟȐȚȣȊȈȧ ȊȈȎȕțȦ ȘȖȓȤ ȉțȓȤȉȈȘȕȖȋȖ șȍȘȌȍȟȕȖ-

șȖșțȌȐșȚȖȋȖ ȞȍȕȚȘȈ Ȋ ȘȍȋțȓȧȞȐȐ ȒȘȖȊȖȖȉȘȈȡȍȕȐȧ Ȋ 
ȕȖȘȔȍ Ȑ ȗȘȐ ȗȈȚȖȓȖȋȐȐ, ȉȣȓȈ ȗȖșȚȈȊȓȍȕȈ ȏȈȌȈȟȈ: Ȑȏ-
țȟȐȚȤ ȊȓȐȧȕȐȍ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ ȕȈ ȐȔȗțȓȤș-
ȕțȦ ȈȒȚȐȊȕȖșȚȤ ȈȜȜȍȘȍȕȚȕȣȝ Ȑ ȊșȚȈȊȖȟȕȣȝ ȉțȓȤ-
ȉȈȘȕȣȝ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȝ ȕȍȑȘȖȕȖȊ Ȑ ȖȗȘȍȌȍȓȐȚȤ 
ȗȖ ȒȈȒȐȔ ȚȐȗȈȔ ȊȖȓȖȒȖȕ ȉȓțȎȌȈȦȡȍȋȖ ȕȍȘȊȈ ȖȕȐ 
ȗȖȓțȟȈȦȚ ȐȕȜȖȘȔȈȞȐȦ ȖȚ ȘȍȞȍȗȚȖȘȖȊ șȍȘȌȍȟȕȖ-șȖ-
șțȌȐșȚȖȑ șȐșȚȍȔȣ.

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

ǶȗȣȚȣ ȗȖșȚȈȊȓȍȕȣ ȕȈ 51 ȒȘȖȓȐȒȍ ȔȈșșȖȑ 3–4 Ȓȋ 
ȗȖȌ ȚȐȖȗȍȕȚȈȓȖȊȣȔ ȕȈȘȒȖȏȖȔ (40 Ȕȋ/Ȓȋ ȊȕțȚȘȐȉȘȦ-
ȠȐȕȕȖ). ǰȔȗțȓȤșȕțȦ ȈȒȚȐȊȕȖșȚȤ ȉțȓȤȉȈȘȕȣȝ ȒȈȘȌȐ-
ȖȊȈșȒțȓȧȘȕȣȝ ȕȍȑȘȖȕȖȊ ȘȍȋȐșȚȘȐȘȖȊȈȓȐ ȊȕȍȒȓȍȚȖȟ-
ȕȖ șȚȍȒȓȧȕȕȣȔȐ ȔȐȒȘȖȥȓȍȒȚȘȖȌȈȔȐ, ȏȈȗȖȓȕȍȕȕȣȔȐ 
2,5Ǵ ȘȈșȚȊȖȘȖȔ KCl. ǷȖȐșȒ ȕȍȑȘȖȕȖȊ ȖșțȡȍșȚȊȓȧȓȐ 
ȗȖ șȚȍȘȍȖȚȈȒșȐȟȍșȒȐȔ ȒȖȖȘȌȐȕȈȚȈȔ 2 ȔȔ ȘȖșȚȘȈȓȤȕȍȍ 
Ȑ ȒȈțȌȈȓȤȕȍȍ ȖȊȍȝ (ȕȐȎȕȐȑ țȋȖȓ ȘȖȔȉȖȊȐȌȕȖȑ ȧȔȒȐ). 
ǼțȕȒȞȐȖȕȈȓȤȕțȦ ȗȘȐȕȈȌȓȍȎȕȖșȚȤ ȕȍȑȘȖȕȖȊ ȖȗȘȍȌȍ-
ȓȧȓȐ ȗȖ ȜȖȕȖȊȖȑ ȈȒȚȐȊȕȖșȚȐ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș ȘȈȕȍȍ 
ȖȗȐșȈȕȕȣȔȐ ȒȘȐȚȍȘȐȧȔȐ [9].
ǫȈȏȖȊȣȑ șȖșȚȈȊ ȒȘȖȊȐ ȖȗȘȍȌȍȓȧȓȐ ȔȍȚȖȌȖȔ micro-

Astrup ș ȗȖȔȖȡȤȦ șȐșȚȍȔȣ MBS-3 – MK-2 ȜȐȘȔȣ 
Radometer Copenhagen. ǯȈȉȖȘ ȈȘȚȍȘȐȈȓȤȕȖȑ ȒȘȖȊȐ 
ȖșțȡȍșȚȊȓȧȓȐ ȟȍȘȍȏ ȒȈȚȍȚȍȘ Ȑȏ ȉȍȌȘȍȕȕȖȑ ȈȘȚȍȘȐȐ 
(ȗȖ 0,4 Ȕȓ ȔȈȒșȐȔȈȓȤȕȖ).
ǶȝȓȈȎȌȍȕȐȍ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȌȖ 6 °C șȖȗȘȖ-

ȊȖȎȌȈȍȚșȧ ȊȣȒȓȦȟȍȕȐȍȔ ȗȘȖȊȍȌȍȕȐȧ ȊȖȏȉțȎȌȍȕȐȧ ȗȖ 
ȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ ȊȖȓȖȒȕȈȔ. ǶȝȓȈȎȌȍȕȐȍ ȕȍȘȊȖȊ 
ȌȖ 0 °C ȗȘȐȊȖȌȐȚ Ȓ ȉȓȖȒȈȌȍ ȗȘȖȊȍȌȍȕȐȧ ȊȖȏȉțȎȌȍȕȐȧ 
Ȑ ȗȖ ȕȍȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ ȊȖȓȖȒȕȈȔ [10, 11]. Ƕȝ-
ȓȈȎȌȍȕȐȍ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȗȘȖȊȖȌȐȓȐ Ȋ ȠȍȑȕȖȔ 
ȖȚȌȍȓȍ ș ȌȊțȝ șȚȖȘȖȕ ȗȘȐ ȗȖȔȖȡȐ ȌȈȚȟȐȒȖȊ ș ȊȔȖȕȚȐ-
ȘȖȊȈȕȕȣȔȐ Ȋ ȕȐȝ ȚȍȘȔȐșȚȖȘȈȔȐ Ȑ șȐșȚȍȔȣ ȔȐȕȐȈȚȦȘ-

ȕȣȝ ȚȘțȉȖȟȍȒ, ȟȍȘȍȏ ȒȖȚȖȘȣȍ ȞȐȘȒțȓȐȘȖȊȈȓȈ ȖȝȓȈȎ-
ȌȈȦȡȈȧ ȎȐȌȒȖșȚȤ. ǺȍȔȗȍȘȈȚțȘț ȖȝȓȈȎȌȍȕȐȧ ȕȍȘȊȖȊ 
ȘȍȋțȓȐȘȖȊȈȓȐ ȐȏȔȍȕȍȕȐȍȔ șȒȖȘȖșȚȐ ȗȖȚȖȒȈ ȖȝȓȈȎȌȈ-
Ȧȡȍȑ ȎȐȌȒȖșȚȐ ș ȗȖȔȖȡȤȦ ȊȐȕȚȈ. 
ǷȍȘȍȘȍȏȒț ȕȍȘȊȖȊ ǫȍȘȐȕȋȈ (ramus caroticus nn. 

glossopharyngii) ȖșțȡȍșȚȊȓȧȓȐ ȊȉȓȐȏȐ ȉȐȜțȘȒȈȞȐȑ 
ȗȘȈȊȖȑ Ȑ ȓȍȊȖȑ șȖȕȕȣȝ ȈȘȚȍȘȐȑ.
ǷȖȌȈȟț ȋȈȏȖȊȣȝ șȔȍșȍȑ: ȋȐȗȖȒșȐȟȍșȒȖȑ (5% O2 Ȋ 

ȈȏȖȚȍ) Ȑ ȋȐȗȍȘȒȈȗȕȐȟȍșȒȖȑ (8% CO2 Ȋ ȊȖȏȌțȝȍ), — 
ȖșțȡȍșȚȊȓȧȓȐ Ȋ ȚȍȟȍȕȐȍ 40 ș ș ȗȖȔȖȡȤȦ ȈȗȗȈȘȈȚȈ 
ȐșȒțșșȚȊȍȕȕȖȋȖ ȌȣȝȈȕȐȧ «ǪȐȚȈ-1», șȖȍȌȐȕȍȕȕȖȋȖ ȗȖ-
șȘȍȌșȚȊȖȔ șȐșȚȍȔȣ ȌȖȏȐȔȍȚȘȖȊ ș ȉȈȓȓȖȕȈȔȐ, ȏȈȗȖȓ-
ȕȍȕȕȣȔȐ N2, O2 Ȑ CO2.
ǪȖ Ȋșȍȝ ȖȗȣȚȈȝ ȕȍȗȘȍȘȣȊȕȖ ȘȍȋȐșȚȘȐȘȖȊȈȓȐ ȕȍȑ-

ȘȖȋȘȈȔȔț, ȅǲǫ Ȋ I ȐȓȐ II șȚȈȕȌȈȘȚȕȖȔ ȖȚȊȍȌȍȕȐȐ, 
ǨǬ Ȋ șȖȕȕȖȑ ȈȘȚȍȘȐȐ ȗȘȧȔȣȔ ȔȍȚȖȌȖȔ ș ȗȖȔȖȡȤȦ 
ȥȓȍȒȚȘȖȔȈȕȖȔȍȚȘȈ ǭǴǺ-35. ǸȍȋȐșȚȘȐȘțȍȔȣȍ ȗȈȘȈȔȍ-
ȚȘȣ țșȐȓȐȊȈȓȐșȤ ș ȗȖȔȖȡȤȦ 4-ȒȈȕȈȓȤȕȖȋȖ ȔȐȖȋȘȈȜȈ 
Ǵ-42. ǩȣȓȈ ȏȈȘȍȋȐșȚȘȐȘȖȊȈȕȈ ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ 
101 ȉțȓȤȉȈȘȕȖȋȖ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȖȋȖ ȕȍȑȘȖȕȈ. ǹȚȈȚȐ-
șȚȐȟȍșȒȈȧ ȖȉȘȈȉȖȚȒȈ ȌȈȕȕȣȝ ȗȘȖȐȏȊȖȌȐȓȈșȤ ș ȐșȗȖȓȤ-
ȏȖȊȈȕȐȍȔ ȒȘȐȚȍȘȐȧ ǹȚȤȦȌȍȕȚȈ. ǵȈ ȗȘȖȊȍȌȍȕȐȍ ȐșșȓȍȌȖ-
ȊȈȕȐȑ ȗȖȓțȟȍȕȖ ȘȈȏȘȍȠȍȕȐȍ ȥȚȐȟȍșȒȖȋȖ ȒȖȔȐȚȍȚȈ Ǹǵǰ-
Ǵǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ (ȗȘȖȚȖȒȖȓ ȹ 93 ȖȚ 09.11.2009 ȋ.)

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

Ǭȓȧ ȘȍȠȍȕȐȧ ȗȖșȚȈȊȓȍȕȕȖȑ ȏȈȌȈȟȐ Ȋ 36 Ȗȗȣ-
ȚȈȝ ȉȣȓȈ ȗȘȖȈȕȈȓȐȏȐȘȖȊȈȕȈ ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ
19 ȈȜȜȍȘȍȕȚȕȣȝ Ȑ 46 ȊșȚȈȊȖȟȕȣȝ ȕȍȑȘȖȕȖȊ ȉțȓȤ-
ȉȈȘȕȖȋȖ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȋȖ ȞȍȕȚȘȈ ȗȘȐ ȊȌȣȝȈȕȐȐ 
ȋȐȗȖȒșȐȟȍșȒȖȑ (5% Ƕ2 Ȋ ȈȏȖȚȍ) Ȑ ȋȐȗȍȘȒȈȗȕȐȟȍșȒȖȑ 
(8% ǹǶ2 Ȋ ȊȖȏȌțȝȍ) ȋȈȏȖȊȣȝ șȔȍșȍȑ, Ȉ ȚȈȒȎȍ ȘȍȈȒȞȐȧ 
ȥȚȐȝ ȕȍȑȘȖȕȖȊ ȕȈ ȖȝȓȈȎȌȍȕȐȍ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȌȖ 
6 ºǹ Ȑ ȌȖ 0 ºǹ.
ǰșȝȖȌȕȖȍ ȈȘȚȍȘȐȈȓȤȕȖȍ ȌȈȊȓȍȕȐȍ ț ȎȐȊȖȚȕȣȝ ȥȚȖȑ 

ȋȘțȗȗȣ șȖșȚȈȊȓȧȓȖ 149,5 ± 7,8/102,3 ± 6,5 ȔȔ ȘȚ.șȚ., 
ǿǹǹ — 79 ± 9 Ȋ ȔȐȕțȚț. ǷȘȐ ȊȌȣȝȈȕȐȐ ȋȈȏȖȊȣȝ șȔȍ-
șȍȑ ȕȍ ȕȈȉȓȦȌȈȓȖșȤ ȐȏȔȍȕȍȕȐȑ ȋȍȔȖȌȐȕȈȔȐȟȍșȒȐȝ 
ȗȈȘȈȔȍȚȘȖȊ ȌȖ 40 ș ȖȚ ȕȈȟȈȓȈ ȊȖȏȌȍȑșȚȊȐȧ. 
ǨȜȜȍȘȍȕȚȕȣȍ ȕȍȑȘȖȕȣ ȕȍ ȐȏȔȍȕȧȓȐ ȐȔȗțȓȤșȕȖȑ 

ȈȒȚȐȊȕȖșȚȐ ȗȘȐ țȔȍȕȤȠȍȕȐȐ șȖȌȍȘȎȈȕȐȧ ȒȐșȓȖȘȖȌȈ 
ȊȖ ȊȌȣȝȈȍȔȖȔ ȊȖȏȌțȝȍ (Ș < 0,01). ǷȘȐ țȊȍȓȐȟȍȕȐȐ 
șȖȌȍȘȎȈȕȐȧ ǹǶ2 ȊȖ ȊȌȣȝȈȍȔȖȔ ȊȖȏȌțȝȍ ȐȏȔȍȕȍȕȐȧ 
ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȥȚȐȝ ȕȍȑȘȖȕȖȊ ȕȈȉȓȦȌȈȓȐșȤ 
ȓȐȠȤ Ȋ 37% șȓțȟȈȍȊ (ȘȐș. 1). ǳȈȚȍȕȚȕȣȑ ȗȍȘȐȖȌ Șȍ-
ȈȒȞȐȐ șȖșȚȈȊȓȧȓ 27,3 ± 2,61 ș. ǵȈȗȘȧȎȍȕȐȍ ǹǶ2 Ȋ 
ȒȘȖȊȐ Ȓ ȥȚȖȔț ȔȖȔȍȕȚț țȊȍȓȐȟȐȓȖșȤ ȕȈ 27,5 ± 0,5 ȔȔ 
ȘȚ.șȚ. ȖȚ ȐșȝȖȌȕȖȋȖ (32,1 ± 1,2 ȔȔ ȘȚ.șȚ.). ǵȍ ȊȣȧȊȓȍ-
ȕȖ ȕȈȗȘȈȊȓȍȕȕȖșȚȐ ȘȍȈȒȞȐȐ ȕȍȑȘȖȕȖȊ ȕȈ ȥȚȖ ȊȖȏȌȍȑ-
șȚȊȐȍ: Ȑȝ ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ ȒȈȒ țȟȈȡȈȓȈșȤ, ȚȈȒ 
Ȑ țȘȍȎȈȓȈșȤ (Ș > 0,5). 84% ȏȈȘȍȋȐșȚȘȐȘȖȊȈȕȕȣȝ ȈȜ-
ȜȍȘȍȕȚȕȣȝ ȕȍȑȘȖȕȖȊ țȔȍȕȤȠȐȓȐ ȐȔȗțȓȤșȕțȦ ȈȒȚȐȊ-
ȕȖșȚȤ ȗȘȐ ȖȝȓȈȎȌȍȕȐȐ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȌȖ 6 ºǹ 
(Ș < 0,05) (ȘȐș. 2). ǬȈȓȤȕȍȑȠȍȍ ȖȝȓȈȎȌȍȕȐȍ ȕȍȘȊȖȊ 
ȌȖ 0 ºǹ șȖȗȘȖȊȖȎȌȈȓȖșȤ țȔȍȕȤȠȍȕȐȍȔ ȈȒȚȐȊȕȖșȚȐ 
16% ȕȍȑȘȖȕȖȊ. ǵȍ ȏȈȘȍȋȐșȚȘȐȘȖȊȈȕȖ ȘȍȈȒȞȐȐ ȖȌȕȖȋȖ 
Ȑ ȚȖȋȖ Ȏȍ ȈȜȜȍȘȍȕȚȕȖȋȖ ȕȍȑȘȖȕȈ ȕȈ șȕȐȎȍȕȐȍ ȚȍȔȗȍ-
ȘȈȚțȘȣ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȌȖ 6 ºǹ Ȑ 0 ºǹ (Ș < 0,01). 

ǹ.Ǭ.ǴȐȝȈȑȓȖȊȈ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 55–61
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ǰȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ ȉțȓȤȉȈȘȕȣȝ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȝ ȕȍȑȘȖȕȖȊ ȗȘȐ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ

ǸȐș. 1. ǰȏȔȍȕȍȕȐȍ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȈȜȜȍȘȍȕȚȕȖȋȖ ȉțȓȤȉȈȘȕȖȋȖ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȖȋȖ ȕȍȑȘȖ-
ȕȈ ȗȘȐ ȋȐȗȍȘȒȈȗȕȐȐ. Ǩ — ȜȖȕ, ǩ — ȌȣȝȈȕȐȍ șȔȍșȤȦ 8% ǹǶ2 Ȋ ȊȖȏȌțȝȍ; Ȉ — ȅǲǫ, ȉ — ȕȍȑȘȖȋȘȈȔȔȈ, Ȋ — ȈȘ-
ȚȍȘȐȈȓȤȕȖȍ ȌȈȊȓȍȕȐȍ

Ǩ 

ǩ

ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȈȜȜȍȘȍȕȚȕȣȍ ȕȍȑȘȖȕȣ ȉțȓȤȉȈȘ-
ȕȖȋȖ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȋȖ ȞȍȕȚȘȈ ȕȍ ȘȍȈȋȐȘțȦȚ ȕȈ 
ȋȐȗȖȒșȐȦ Ȑ Ȕȍȕȍȍ ȗȖȓȖȊȐȕȣ Ȑȝ ȐȏȔȍȕȧȦȚ ȐȔȗțȓȤș-
ȕțȦ ȈȒȚȐȊȕȖșȚȤ ȗȘȐ ȋȐȗȍȘȒȈȗȕȐȐ. ȅȚȐ ȕȍȑȘȖȕȣ ȗȖ-
ȓțȟȈȦȚ ȈȜȜȍȘȍȕȚȕțȦ ȐȕȜȖȘȔȈȞȐȦ, Ȋ ȖșȕȖȊȕȖȔ, ȗȖ 
ȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ ȊȖȓȖȒȕȈȔ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ.
ǪșȚȈȊȖȟȕȣȍ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȍ ȕȍȑȘȖȕȣ ȐȏȔȍȕȧ-

ȓȐ ȐȔȗțȓȤșȕțȦ ȈȒȚȐȊȕȖșȚȤ ȗȘȐ țȔȍȕȤȠȍȕȐȐ șȖȌȍȘ-
ȎȈȕȐȧ Ƕ2 ȊȖ ȊȌȣȝȈȍȔȖȔ ȊȖȏȌțȝȍ (Ș < 0,01) (ȘȐș. 3). 
ǳȈȚȍȕȚȕȣȑ ȗȍȘȐȖȌ ȘȍȈȒȞȐȐ șȖșȚȈȊȓȧȓ 18,34 ± 1,18 ș. 
ǵȈȗȘȧȎȍȕȐȍ Ƕ2 Ȋ ȒȘȖȊȐ Ȓ ȥȚȖȔț ȊȘȍȔȍȕȐ țȔȍȕȤȠȐȓȖșȤ 
ȕȈ 29,3 ± 0,3 ȔȔ ȘȚ.șȚ. ȖȚ ȐșȝȖȌȕȖȋȖ (92,2 ± 0,7 ȔȔ ȘȚ.șȚ.).
ǶȕȐ ȖȌȐȕȈȒȖȊȖ ȟȈșȚȖ țȊȍȓȐȟȐȊȈȓȐ Ȑ țȔȍȕȤȠȈȓȐ ȈȒ-
ȚȐȊȕȖșȚȤ (Ș > 0,5). ǪșȚȈȊȖȟȕȣȍ ȕȍȑȘȖȕȣ ȘȍȈȋȐȘȖȊȈ-
ȓȐ ȚȈȒȎȍ ȕȈ ȗȖȊȣȠȍȕȐȍ șȖȌȍȘȎȈȕȐȧ ǹǶ2 ȊȖ ȊȌȣȝȈ-
ȍȔȖȔ ȊȖȏȌțȝȍ (Ș < 0,01). ǳȈȚȍȕȚȕȣȑ ȗȍȘȐȖȌ ȘȍȈȒ-
ȞȐȐ șȖșȚȈȊȓȧȓ 18 ± 2,1 ș. ǵȈȗȘȧȎȍȕȐȍ ǹǶ2 Ȋ ȒȘȖȊȐ 
Ȋ ȥȚȖ ȊȘȍȔȧ țȊȍȓȐȟȐȓȖșȤ ȕȈ 17,5 ± 0,2 ȔȔ ȘȚ.șȚ. ȖȚ 
ȐșȝȖȌȕȖȋȖ. Ǫ ȥȚȐȝ țșȓȖȊȐȧȝ Ȑȝ ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊ-
ȕȖșȚȤ țȘȍȎȈȓȈșȤ (Ș < 0,01) (ȘȐș. 3). ǶȝȓȈȎȌȍȕȐȍ 

ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȌȖ 6 ºǹ șȖȗȘȖȊȖȎȌȈȓȖșȤ ȐȏȔȍ-
ȕȍȕȐȍȔ ȈȒȚȐȊȕȖșȚȐ ȊșȚȈȊȖȟȕȣȝ ȕȍȑȘȖȕȖȊ (Ș < 0,01) 
ȒȈȒ Ȋ șȚȖȘȖȕț ȍȍ țȔȍȕȤȠȍȕȐȧ, ȚȈȒ Ȑ țȊȍȓȐȟȍȕȐȧ (Ș > 0,5). 
ǬȈȓȤȕȍȑȠȍȍ ȖȝȓȈȎȌȍȕȐȍ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ ȌȖ 
0 ºǹ ȚȈȒȎȍ șȖȗȘȖȊȖȎȌȈȓȖșȤ ȐȏȔȍȕȍȕȐȍȔ ȐȔȗțȓȤșȕȖȑ 
ȈȒȚȐȊȕȖșȚȐ ȊșȚȈȊȖȟȕȣȝ ȕȍȑȘȖȕȖȊ (Ș < 0,01) (ȘȐș. 4). 
ǵȍȖȉȝȖȌȐȔȖ ȖȚȔȍȚȐȚȤ, ȟȚȖ, ȒȈȒ ȗȘȈȊȐȓȖ, ȖȌȐȕ Ȑ ȚȖȚ 
Ȏȍ ȕȍȑȘȖȕ ȐȏȔȍȕȧȓ ȈȒȚȐȊȕȖșȚȤ ȕȈ ȖȝȓȈȎȌȍȕȐȍ ȉȓțȎ-
ȌȈȦȡȐȝ ȕȍȘȊȖȊ Ȑ ȌȖ 6 ºǹ, Ȑ ȌȖ 0 ºǹ (Ș < 0,01). 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȊșȚȈȊȖȟȕȣȍ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȍ ȕȍȑ-

ȘȖȕȣ ȐȏȔȍȕȧȦȚ ȐȔȗțȓȤșȕțȦ ȈȒȚȐȊȕȖșȚȤ Ȑ ȗȘȐ ȋȐȗȖȒșȐȐ, 
Ȑ ȗȘȐ ȋȐȗȍȘȒȈȗȕȐȐ. ȅȚȐ ȕȍȑȘȖȕȣ ȗȖȓțȟȈȦȚ ȈȜȜȍȘȍȕȚ-
ȕțȦ ȐȕȜȖȘȔȈȞȐȦ ȒȈȒ ȗȖ ȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ, ȚȈȒ Ȑ ȗȖ 
ȕȍȔȐȍȓȐȕȐȏȐȘȖȊȈȕȕȣȔ ȊȖȓȖȒȕȈȔ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ. 
ǰȚȈȒ, ȗȖȓțȟȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ șȊȐȌȍȚȍȓȤșȚȊțȦȚ Ȗ 

ȚȖȔ, ȟȚȖ ȊșȚȈȊȖȟȕȣȍ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȍ ȕȍȑȘȖȕȣ, Ȋ 
ȖȚȓȐȟȐȍ ȖȚ ȈȜȜȍȘȍȕȚȕȣȝ, ȐȏȔȍȕȧȧ ȐȔȗțȓȤșȕțȦ ȈȒ-
ȚȐȊȕȖșȚȤ ȒȈȒ ȗȘȐ ȋȐȗȖȒșȐȐ, ȚȈȒ Ȑ ȗȘȐ ȋȐȗȍȘȒȈȗȕȐȐ, 
ȖȉȓȈȌȈȦȚ ȊȣșȖȒȖȑ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȤȦ Ȓ ȐȏȔȍȕȍȕȐȦ 
ȋȈȏȖȊȖȋȖ șȖșȚȈȊȈ ȊȌȣȝȈȍȔȖȋȖ ȊȖȏȌțȝȈ.
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ǰȏȊȍșȚȕȖ, ȟȚȖ ȗȍȘȐȜȍȘȐȟȍșȒȐȍ ȝȍȔȖȘȍȞȍȗȚȖȘȣ, 
ȘȍȈȋȐȘțȦȡȐȍ ȕȈ ȐȏȔȍȕȍȕȐȍ ȕȈȗȘȧȎȍȕȐȧ Ƕ2 Ȑ ǹǶ2 Ȋ 
ȒȘȖȊȐ, ȘȈșȗȖȓȖȎȍȕȣ Ȋ ȖșȕȖȊȕȖȔ Ȋ ȈȖȘȚȈȓȤȕȖȑ Ȑ șȐȕȖ-
ȒȈȘȖȚȐȌȕȖȑ ȏȖȕȈȝ. Ǭȓȧ ȊȣȧșȕȍȕȐȧ ȘȖȓȐ ȥȚȐȝ ȏȖȕ Ȋ Ȑȏ-
ȔȍȕȍȕȐȐ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȕȍȑȘȖȕȖȊ ȉțȓȤȉȈȘ-
ȕȖȋȖ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȋȖ ȞȍȕȚȘȈ ȕȍȖȉȝȖȌȐȔȖ ȉȣȓȖ 
ȐȏțȟȐȚȤ Ȑȝ ȘȍȈȒȞȐȐ ȕȈ ȋȐȗȖȒșȐȦ Ȑ ȋȐȗȍȘȒȈȗȕȐȦ ȗȘȐ 
ȗȍȘȍȘȍȏȈȕȕȣȝ ȕȍȘȊȈȝ ǫȍȘȐȕȋȈ (ȊȍȚȊȧȝ ȧȏȣȒȖȋȓȖȚȖȟ-
ȕȖȋȖ ȕȍȘȊȈ), ȕȍșțȡȐȝ ȐȕȜȖȘȔȈȞȐȦ ȖȚ ȝȍȔȖȘȍȞȍȗȚȖ-
ȘȖȊ șȐȕȖȒȈȘȖȚȐȌȕȖȑ ȏȖȕȣ. Ǫ șȊȧȏȐ ș ȥȚȐȔ ȌȈȓȍȍ Ȋ 15 
ȖȗȣȚȈȝ ȉȣȓȈ ȗȘȖȈȕȈȓȐȏȐȘȖȊȈȕȈ ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊ-
ȕȖșȚȤ 36 ȉțȓȤȉȈȘȕȣȝ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȝ ȕȍȑȘȖȕȖȊ 
(15 ȈȜȜȍȘȍȕȚȕȣȝ Ȑ 21 ȊșȚȈȊȖȟȕȖȋȖ) ȗȘȐ ȊȌȣȝȈȕȐȐ 
ȋȐȗȖȒșȐȟȍșȒȖȑ Ȑ ȋȐȗȍȘȒȈȗȕȐȟȍșȒȖȑ ȋȈȏȖȊȣȝ șȔȍșȍȑ Ȋ 
țșȓȖȊȐȧȝ ȗȍȘȍȘȍȏȒȐ ȕȍȘȊȖȊ ǫȍȘȐȕȋȈ.
ǰșȝȖȌȕȖȍ ǨǬ ț ȎȐȊȖȚȕȣȝ ȥȚȖȑ ȋȘțȗȗȣ șȖșȚȈȊȓȧȓȖ 

147,8 ± 10,1/100 ± 7,9 ȔȔ ȘȚ.șȚ., ǿǹǹ — 80 ± 12 Ȋ 

ȔȐȕțȚț. ǷȘȐ ȊȌȣȝȈȕȐȐ ȘȈȏȕȣȝ ȋȈȏȖȊȣȝ șȔȍșȍȑ ȕȍ ȕȈ-
ȉȓȦȌȈȓȖșȤ ȐȏȔȍȕȍȕȐȑ ȋȍȔȖȌȐȕȈȔȐȟȍșȒȐȝ ȗȈȘȈȔȍȚȘȖȊ 
ȌȖ 37 ș ȖȚ ȕȈȟȈȓȈ ȊȖȏȌȍȑșȚȊȐȧ.
ǨȜȜȍȘȍȕȚȕȣȍ ȕȍȑȘȖȕȣ ȕȍ ȐȏȔȍȕȧȓȐ ȐȔȗțȓȤșȕȖȑ 

ȈȒȚȐȊȕȖșȚȐ ȗȘȐ ȊȌȣȝȈȕȐȐ ȎȐȊȖȚȕȣȔȐ ȋȐȗȖȒșȐȟȍșȒȖȑ 
ȋȈȏȖȊȖȑ șȔȍșȐ (Ș < 0,05). ǵȈ țȊȍȓȐȟȍȕȐȍ ǹǶ2 ȊȖ ȊȌȣ-
ȝȈȍȔȖȔ ȊȖȏȌțȝȍ ȗȘȖȘȍȈȋȐȘȖȊȈȓȖ 40% ȥȚȐȝ ȕȍȑȘȖȕȖȊ. 
ǳȈȚȍȕȚȕȣȑ ȗȍȘȐȖȌ ȘȍȈȒȞȐȐ șȖșȚȈȊȐȓ 25 ± 2,7 ș. ǰȝ 
ȐȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ ȖȌȐȕȈȒȖȊȖ ȟȈșȚȖ țȊȍȓȐȟȐȊȈ-
ȓȈșȤ Ȑ țȔȍȕȤȠȈȓȈșȤ (Ș > 0,5).
ǪșȚȈȊȖȟȕȣȍ ȕȍȑȘȖȕȣ ȗȘȐ țȔȍȕȤȠȍȕȐȐ șȖȌȍȘȎȈȕȐȧ 

Ƕ2 ȊȖ ȊȌȣȝȈȍȔȖȔ ȊȖȏȌțȝȍ Ȋ 48% șȓțȟȈȍȊ ȐȏȔȍȕȧȓȐ 
ȐȔȗțȓȤșȕțȦ ȈȒȚȐȊȕȖșȚȤ ȒȈȒ Ȋ șȚȖȘȖȕț țȔȍȕȤȠȍȕȐȧ, 
ȚȈȒ Ȑ Ȋ șȚȖȘȖȕț țȊȍȓȐȟȍȕȐȧ ȍȍ (p > 0,5). ǳȈȚȍȕȚȕȣȑ 
ȗȍȘȐȖȌ ȘȍȈȒȞȐȐ șȖșȚȈȊȐȓ 17,4 ± 1,33 ș. ǷȘȐ țȊȍȓȐȟȍ-
ȕȐȐ șȖȌȍȘȎȈȕȐȧ ǹǶ2 ȊȖ ȊȌȣȝȈȍȔȖȔ ȊȖȏȌțȝȍ ȕȈȉȓȦȌȈ-
ȓȈșȤ ȘȍȈȒȞȐȧ 43% ȊșȚȈȊȖȟȕȣȝ ȕȍȑȘȖȕȖȊ ș ȓȈȚȍȕȚȕȣȔ 

ǸȐș. 2. ǰȏȔȍȕȍȕȐȍ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȈȜȜȍȘȍȕȚȕȖȋȖ ȉțȓȤȉȈȘȕȖȋȖ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȖȋȖ ȕȍȑȘȖ-
ȕȈ ȗȘȐ ȖȝȓȈȎȌȍȕȐȐ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ. Ǩ — ȜȖȕ (37 oǹ), ǩ — ȖȝȓȈȎȌȍȕȐȍ ȌȖ 6 oǹ; Ȉ — ȅǲǫ, ȉ — ȕȍȑ-
ȘȖȋȘȈȔȔȈ, Ȋ — ȚȍȘȔȖȋȘȈȔȔȈ  

Ǩ 

ǩ
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ǸȐș. 3. ǰȏȔȍȕȍȕȐȍ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȊșȚȈȊȖȟȕȖȋȖ ȉțȓȤȉȈȘȕȖȋȖ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȖȋȖ ȕȍȑȘȖȕȈ 
ȗȘȐ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ. Ǩ — ȜȖȕ, ǩ — ȌȣȝȈȕȐȍ șȔȍșȤȦ 5% Ƕ2 Ȋ ȈȏȖȚȍ, Ǫ — ȌȣȝȈȕȐȍ șȔȍșȤȦ 8% ǹǶ2 

Ȋ ȊȖȏȌțȝȍ; Ȉ — ȅǲǫ, ȉ — ȕȍȑȘȖȋȘȈȔȔȈ, Ȋ — ȈȘȚȍȘȐȈȓȤȕȖȍ ȌȈȊȓȍȕȐȍ

Ǩ 

ǩ

Ǫ
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ǸȐș. 4. ǰȏȔȍȕȍȕȐȍ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȊșȚȈȊȖȟȕȖȋȖ ȉțȓȤȉȈȘȕȖȋȖ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȖȋȖ ȕȍȑȘȖȕȈ 
ȗȘȐ ȖȝȓȈȎȌȍȕȐȐ ȉȓțȎȌȈȦȡȐȝ ȕȍȘȊȖȊ. Ǩ — ȜȖȕ (37 oǹ), ǩ — ȖȝȓȈȎȌȍȕȐȍ ȌȖ 6 oǹ, Ǫ — ȖȝȓȈȎȌȍȕȐȍ ȌȖ 
0 oǹ; Ȉ — ȅǲǫ, ȉ — ȕȍȑȘȖȋȘȈȔȔȈ, Ȋ — ȚȍȘȔȖȋȘȈȔȔȈ
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ǰȔȗțȓȤșȕȈȧ ȈȒȚȐȊȕȖșȚȤ ȉțȓȤȉȈȘȕȣȝ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȝ ȕȍȑȘȖȕȖȊ ȗȘȐ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ

ȗȍȘȐȖȌȖȔ 26 ± 2,52 ș. ǵȍ ȊȣȧȊȓȍȕȖ ȕȈȗȘȈȊȓȍȕȕȖșȚȐ 
ȘȍȈȒȞȐȐ ȕȍȑȘȖȕȖȊ ȕȈ ȥȚȖ ȊȖȏȌȍȑșȚȊȐȍ: Ȑȝ ȐȔȗțȓȤșȕȈȧ 
ȈȒȚȐȊȕȖșȚȤ ȒȈȒ țȟȈȡȈȓȈșȤ, ȚȈȒ Ȑ țȘȍȎȈȓȈșȤ (Ș > 0,5).
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, Ȋ țșȓȖȊȐȧȝ ȗȍȘȍȘȍȏȒȐ ȕȍȘȊȖȊ ǫȍ-

ȘȐȕȋȈ ȈȜȜȍȘȍȕȚȕȣȍ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȍ ȕȍȑȘȖȕȣ ȕȍ 
ȐȏȔȍȕȧȦȚ ȐȔȗțȓȤșȕțȦ ȈȒȚȐȊȕȖșȚȤ ȗȘȐ ȋȐȗȖȒșȐȐ. ǫȐ-
ȗȍȘȒȈȗȕȐȧ ȗȘȐȊȖȌȐȚ Ȓ ȐȏȔȍȕȍȕȐȦ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊ-
ȕȖșȚȐ ȥȚȐȝ ȕȍȑȘȖȕȖȊ Ȕȍȕȍȍ ȟȍȔ Ȋ ȗȖȓȖȊȐȕȍ șȓțȟȈȍȊ. 
Ǫ ȥȚȐȝ țșȓȖȊȐȧȝ ȊșȚȈȊȖȟȕȣȍ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȍ ȕȍȑ-
ȘȖȕȣ, ȒȈȒ Ȑ ȈȜȜȍȘȍȕȚȕȣȍ, ȘȍȈȋȐȘțȦȚ ȕȈ ȋȐȗȍȘȒȈȗ-
ȕȐȦ ȗȖȟȚȐ Ȋ ȗȖȓȖȊȐȕȍ șȓțȟȈȍȊ. ǶȌȕȈȒȖ, Ȋ ȖȚȓȐȟȐȍ ȖȚ 
ȈȜȜȍȘȍȕȚȕȣȝ ȕȍȑȘȖȕȖȊ, ȖȕȐ ȚȈȒȎȍ Ȋ ȗȖȓȖȊȐȕȍ șȓț-
ȟȈȍȊ ȘȍȈȋȐȘțȦȚ Ȑ ȕȈ ȋȐȗȖȒșȐȦ.

ǯȈȒȓȦȟȍȕȐȍ

ǷȖȌȣȚȖȎȐȊȈȧ ȗȖȓțȟȍȕȕȣȍ ȌȈȕȕȣȍ Ȋ ȞȍȓȖȔ, ȔȖȎȕȖ 
ȗȘȐȑȚȐ Ȓ ȏȈȒȓȦȟȍȕȐȦ, ȟȚȖ ȗȍȘȍȘȍȏȒȈ ȕȍȘȊȖȊ ǫȍȘȐȕȋȈ 
ȕȍ ȊȓȐȧȍȚ ȕȈ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȤ ȈȜȜȍȘȍȕȚȕȣȝ ȕȍȑȘȖ-
ȕȖȊ Ȓ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ: ȕȍ ȐȏȔȍȕȧȍȚșȧ ȒȖȓȐ-
ȟȍșȚȊȖ ȗȘȖȘȍȈȋȐȘȖȊȈȊȠȐȝ ȕȍȑȘȖȕȖȊ Ȑ ȌȓȐȚȍȓȤȕȖșȚȤ 
ȓȈȚȍȕȚȕȖȋȖ ȗȍȘȐȖȌȈ ȘȍȈȒȞȐȐ ȕȈ ȋȐȗȍȘȒȈȗȕȐȦ. ǿțȊ-
șȚȊȐȚȍȓȤȕȖșȚȤ Ȏȍ ȊșȚȈȊȖȟȕȣȝ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȝ 
ȕȍȑȘȖȕȖȊ Ȓ ȋȐȗȖȒșȐȐ Ȑ ȋȐȗȍȘȒȈȗȕȐȐ ȔȍȕȧȍȚșȧ. ǺȈȒ, 
Ȋ țșȓȖȊȐȧȝ ȗȍȘȍȘȍȏȒȐ ȕȍȘȊȖȊ ǫȍȘȐȕȋȈ ȒȖȓȐȟȍșȚȊȖ 
ȊșȚȈȊȖȟȕȣȝ ȕȍȑȘȖȕȖȊ, ȐȏȔȍȕȧȦȡȐȝ ȐȔȗțȓȤșȕțȦ ȈȒ-
ȚȐȊȕȖșȚȤ ȗȘȐ ȋȐȗȖȒșȐȐ, țȔȍȕȤȠȈȍȚșȧ Ȋ 2 ȘȈȏȈ. ǷȘȐ 
ȋȐȗȍȘȒȈȗȕȐȐ ȒȖȓȐȟȍșȚȊȖ ȗȘȖȘȍȈȋȐȘȖȊȈȊȠȐȝ ȕȍȑȘȖ-
ȕȖȊ ȚȈȒȎȍ șȖȒȘȈȡȈȍȚșȧ ȊȌȊȖȍ. ǲȘȖȔȍ ȚȖȋȖ, ȗȖȟȚȐ Ȋ 
1,5 ȘȈȏȈ țȊȍȓȐȟȐȊȈȍȚșȧ ȓȈȚȍȕȚȕȣȑ ȗȍȘȐȖȌ ȘȍȈȒȞȐȐ Ȑ 
ȐșȟȍȏȈȍȚ ȍȍ ȕȈȗȘȈȊȓȍȕȕȖșȚȤ: ȕȍȑȘȖȕȣ ȒȈȒ țȔȍȕȤȠȈ-
ȦȚ, ȚȈȒ Ȑ țȊȍȓȐȟȐȊȈȦȚ ȐȔȗțȓȤșȕțȦ ȈȒȚȐȊȕȖșȚȤ. ǷȖ-
ȌȖȉȕȈȧ ȘȍȈȒȞȐȧ ȕȍȑȘȖȕȖȊ ȉȣȓȈ ȊȣȧȊȓȍȕȈ N.L.Nichols 
Ȑ șȖȈȊȚ. Ȋ șȘȍȏȈȝ ȔȖȏȋȈ ȒȘȣș ȕȈ țȘȖȊȕȍ șȖȓȐȚȈȘȕȖȋȖ 
ȚȘȈȒȚȈ ȔȍȚȖȌȖȔ patch clamp Ȋ ȒȖȕȜȐȋțȘȈȞȐȐ whole-
cell [12]. ǷȖȓțȟȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȗȖȏȊȖȓȧȦȚ șȌȍȓȈȚȤ 
ȊȣȊȖȌ Ȗ ȚȖȔ, ȟȚȖ ȐȏȔȍȕȍȕȐȍ ȈȒȚȐȊȕȖșȚȐ ȊșȚȈȊȖȟȕȣȝ 
ȕȍȑȘȖȕȖȊ ȉțȓȤȉȈȘȕȖȋȖ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȖȋȖ ȞȍȕȚȘȈ 
ȗȘȐ ȐȏȔȍȕȍȕȐȐ ȋȈȏȖȊȖȋȖ șȖșȚȈȊȈ ȒȘȖȊȐ ȖȉțșȓȖȊȓȍȕȖ 
ȐȕȜȖȘȔȈȞȐȍȑ, ȗȖșȚțȗȈȦȡȍȑ Ȓ ȕȐȔ ȖȚ ȝȍȔȖȘȍȞȍȗȚȖ-
ȘȖȊ ȕȍ ȚȖȓȤȒȖ șȐȕȖȒȈȘȖȚȐȌȕȖȑ ȏȖȕȣ, ȕȖ Ȑ ȈȖȘȚȈȓȤ-
ȕȖȑ ȏȖȕȣ. ǵȈ ȥȚȖ țȒȈȏȣȊȈȍȚ ȕȈȓȐȟȐȍ ȕȍȑȘȖȕȖȊ, Șȍ-
ȈȋȐȘțȦȡȐȝ ȕȈ ȋȐȗȖȒșȐȦ Ȋ țșȓȖȊȐȧȝ ȗȘȍȒȘȈȡȍȕȐȧ 
ȗȖșȚțȗȓȍȕȐȧ Ȓ ȕȐȔ ȐȕȜȖȘȔȈȞȐȐ ȖȚ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ 
șȐȕȖȒȈȘȖȚȐȌȕȖȑ ȏȖȕȣ. ǷȘȐ ȋȐȗȍȘȒȈȗȕȐȐ, ȐȕȜȖȘȔȈ-
ȞȐȧ Ȓ ȊșȚȈȊȖȟȕȣȔ ȒȈȘȌȐȖȊȈșȒțȓȧȘȕȣȔ ȕȍȑȘȖȕȈȔ ȗȖ-
șȚțȗȈȍȚ ȒȈȒ ȖȚ ȈȘȚȍȘȐȈȓȤȕȣȝ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ, ȚȈȒ 
Ȑ ȖȚ ȞȍȕȚȘȈȓȤȕȣȝ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ. ǰȏȔȍȕȍȕȐȧ ȗȘȐ 
ȋȐȗȍȘȒȈȗȕȐȐ ȐȔȗțȓȤșȕȖȑ ȈȒȚȐȊȕȖșȚȐ ȏȈȘȍȋȐșȚȘȐȘȖ-
ȊȈȕȕȣȝ ȕȈȔȐ ȈȜȜȍȘȍȕȚȕȣȝ ȕȍȑȘȖȕȖȊ ȖȉțșȓȖȊȓȍȕȣ, 
ȗȖ-ȊȐȌȐȔȖȔț, ȐȕȜȖȘȔȈȞȐȍȑ, ȗȖșȚțȗȈȦȡȍȑ Ȓ ȕȐȔ 
ȖȚ ȞȍȕȚȘȈȓȤȕȣȝ ȝȍȔȖȘȍȞȍȗȚȖȘȖȊ. ǶȚșțȚșȚȊȐȍ Șȍ-
ȈȒȞȐȐ ȥȚȐȝ ȕȍȑȘȖȕȖȊ ȕȈ ȋȐȗȖȒșȐȦ ȔȖȎȍȚ ȉȣȚȤ șȊȧ-
ȏȈȕȖ ș ȚȍȔ, ȟȚȖ ȖȕȐ, Ȋ ȖșȕȖȊȕȖȔ, ȗȖȓțȟȈȦȚ ȐȕȜȖȘ-
ȔȈȞȐȦ ȖȚ ȘȍȞȍȗȚȖȘȖȊ ȗȖ ȚȖȓșȚȣȔ ȔȐȍȓȐȕȐȏȐȘȖȊȈȕ-
ȕȣȔ ȊȖȓȖȒȕȈȔ, Ȋ ȚȖ ȊȘȍȔȧ ȒȈȒ ȐȕȜȖȘȔȈȞȐȧ ȖȚ ȝȍ-
ȔȖȘȍȞȍȗȚȖȘȖȊ ȗȍȘȍȌȈȍȚșȧ ȗȖ ȉȖȓȍȍ ȚȖȕȒȐȔ ȕȍȘȊȕȣȔ 
ȊȖȓȖȒȕȈȔ [11, 13]. 
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(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȗȘȖȜ. ǵ.Ǩ.ǲȖȕșȚȈȕȚȐȕȖȊȈ)

ǰșșȓȍȌȖȊȈȓȐ ȚȍȔȗȍȘȈȚțȘȕțȦ ȏȈȊȐșȐȔȖșȚȤ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒȖȑ ȗȖȌȊȐȎȕȖșȚȐ ȥȘȐȚȘȖȞȐȚȖȊ, ȕȈȋȘțȎȍȕȕȣȝ 
ȒȘȐȖȋȓȖȉțȓȐȕȈȔȐ, ȊȣȌȍȓȍȕȕȣȔȐ Ȑȏ șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ș ȘȈȏȓȐȟȕȣȔȐ ȏȈȉȖȓȍȊȈȕȐȧȔȐ Ȑ ș ȘȈȏȓȐȟȕȣȔȐ 
ȜȖȘȔȈȔȐ ȖȌȕȖȋȖ ȏȈȉȖȓȍȊȈȕȐȧ (șȐșȚȍȔȕȈȧ ȒȘȈșȕȈȧ ȊȖȓȟȈȕȒȈ, ȝȘȖȕȐȟȍșȒȐȑ ȋȓȖȔȍȘțȓȖȕȍȜȘȐȚ, ȈȚȍȘȖȚȘȖȔȉȖȚȐȟȍ-
șȒȐȑ Ȑ ȒȈȘȌȐȖȥȔȉȖȓȐȟȍșȒȐȑ ȊȈȘȐȈȕȚȣ ȐȕșțȓȤȚȈ). ȅȘȐȚȘȖȞȐȚȣ ȗȖȓțȟȈȓȐ Ȑȏ ȒȘȖȊȐ ȏȌȖȘȖȊȣȝ ȌȖȕȖȘȖȊ. ǻșȚȈȕȖȊ-
ȓȍȕȖ, ȟȚȖ ȒȘȐȖȋȓȖȉțȓȐȕȣ șțȡȍșȚȊȍȕȕȖ ȐȏȔȍȕȧȦȚ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒțȦ ȗȖȌȊȐȎȕȖșȚȤ ȥȘȐȚȘȖȞȐȚȖȊ. ȅȚȖ ȐȏȔȍȕȍ-
ȕȐȍ ȔȖȎȍȚ ȉȣȚȤ ȘȈȏȕȖȕȈȗȘȈȊȓȍȕȕȣȔ: ȒȈȒ Ȋ șȚȖȘȖȕț țȊȍȓȐȟȍȕȐȧ, ȚȈȒ Ȑ Ȋ șȚȖȘȖȕț țȔȍȕȤȠȍȕȐȧ, — Ȋ ȏȈȊȐșȐȔȖșȚȐ 
ȖȚ ȗȘȐȘȖȌȣ ȏȈȉȖȓȍȊȈȕȐȧ Ȑ ȜȖȘȔȣ ȍȋȖ ȗȘȖȧȊȓȍȕȐȧ. ǷȖȒȈȏȈȕȖ, ȟȚȖ ȒȖȔȗȓȍȒșȣ ȒȘȐȖȋȓȖȉțȓȐȕȖȊ ȘȈșȗȈȌȈȦȚșȧ ȗȘȐ 
ȗȖȊȣȠȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ. ǹȌȍȓȈȕ ȊȣȊȖȌ, ȟȚȖ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒȐȑ ȔȍȚȖȌ ȖȞȍȕȒȐ ȒȘȐȖȒȖȔȗȓȍȒșȖȊ ȧȊȓȧȍȚșȧ 
ȌȖșȚȈȚȖȟȕȖ ȐȕȜȖȘȔȈȚȐȊȕȣȔ, Ȋ ȟȈșȚȕȖșȚȐ, ȗȖȏȊȖȓȧȍȚ ȖȞȍȕȐȚȤ șȚȍȗȍȕȤ Ȑȝ ȋȍȚȍȘȖȋȍȕȕȖșȚȐ. 
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȒȘȐȖȋȓȖȉțȓȐȕȣ, ȒȘȐȖȒȖȔȗȓȍȒșȣ, ȒȘȐȖȗȘȍȞȐȗȐȚȈȚ, ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒȈȧ ȗȖȌȊȐȎȕȖșȚȤ 
                           ȥȘȐȚȘȖȞȐȚȖȊ, șȐșȚȍȔȕȈȧ ȒȘȈșȕȈȧ ȊȖȓȟȈȕȒȈ, ȝȘȖȕȐȟȍșȒȐȑ ȋȓȖȔȍȘțȓȖȕȍȜȘȐȚ, 
                           ȈȚȍȘȖȚȘȖȔȉȖȚȐȟȍșȒȐȑ ȐȕșțȓȤȚ, ȒȈȘȌȐȖȥȔȉȖȓȐȟȍșȒȐȑ ȐȕșțȓȤȚ
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The temperature dependence of the electrophoretic mobility of erythrocytes loaded with cryoglobulins, isolated from 
serum of patients with various diseases and different forms of a disease (systemic lupus erythematosus, chronic 
glomerulonephritis, atherothrombotic and cardioembolic ischemic stroke options) was investigated. Erythrocytes 
were obtained from healthy donors’ blood. It was established that cryoglobulins signifi cantly changed electrophoretic 
mobility of erythrocytes. This change may be in different directions: both upward and downward, depending on 
the nature of the disease and forms of its manifestation. It was shown that cryoglobulins complexes decompose 
at elevated temperatures. It was concluded that the electrophoretic method for estimating cryocomplexes is quite 
informative, in particular, to assess the extent of their heterogeneity. 
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ǲȘȐȖȋȓȖȉțȓȐȕȣ (ǲǫ) — ȥȚȖ ȐȔȔțȕȖȋȓȖȉțȓȐȕȣ ș 
ȈȕȖȔȈȓȤȕȖȑ ȚȍȔȗȍȘȈȚțȘȕȖȑ ȘȈșȚȊȖȘȐȔȖșȚȤȦ, 

ȗȘȍȞȐȗȐȚȐȘțȦȡȐȍ Ȑ ȖȉȘȈȏțȦȡȐȍ ȒȘȐȖȒȖȔȗȓȍȒșȣ 
(ǲǲ) ȗȘȐ șȕȐȎȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ. ǲȘȐȖȋȓȖȉțȓȐȕȣ 
ȖȉȕȈȘțȎȐȊȈȦȚ Ȋ ȒȘȖȊȐ ȗȘȐ ȏȈȉȖȓȍȊȈȕȐȧȝ șȈȔȖȑ ȘȈȏ-
ȓȐȟȕȖȑ ȥȚȐȖȓȖȋȐȐ: ȈțȚȖȐȔȔțȕȕȖȑ, ȓȐȔȜȖȗȘȖȓȐȜȍȘȈ-
ȚȐȊȕȖȑ, ȐȕȜȍȒȞȐȖȕȕȖȑ Ȑ ȌȘ. [1]. Ǫ ȗȖșȓȍȌȕȐȍ ȋȖȌȣ 
ȗȖȒȈȏȈȕȖ, ȟȚȖ ȒȘȐȖȋȓȖȉțȓȐȕȣ ȗȘȐȕȐȔȈȦȚ ȈȒȚȐȊȕȖȍ 
țȟȈșȚȐȍ Ȋ ȗȘȖȞȍșșȈȝ șȍȘȌȍȟȕȖ-șȖșțȌȐșȚȣȝ ȗȖȊȘȍȎȌȍ-
ȕȐȑ ȗȘȐ ȐȕȜȈȘȒȚȍ Ȑ ȐȕșțȓȤȚȍ [2, 3].

ǹțȡȍșȚȊțȦȡȐȍ Ȋ ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȥȒșȗȍȘȐȔȍȕȚȈȓȤ-
ȕȣȍ ȌȈȕȕȣȍ Ȗ ȜȐȏȐȒȖ-ȝȐȔȐȟȍșȒȐȝ Ȑ ȉȐȖȓȖȋȐȟȍșȒȐȝ 
șȊȖȑșȚȊȈȝ ȒȘȐȖȋȓȖȉțȓȐȕȖȊ ȕȍ ȐȔȍȦȚ ȖȌȕȖȏȕȈȟȕȖȑ ȚȘȈȒ-
ȚȖȊȒȐ Ȑ ȕȍ țȒȓȈȌȣȊȈȦȚșȧ Ȋ șțȡȍșȚȊțȦȡȐȍ ȒȖȕȞȍȗȞȐȐ.
ǪȔȍșȚȍ ș ȚȍȔ țșȚȈȕȖȊȓȍȕȖ, ȟȚȖ ȊȣșȖȒȐȑ țȘȖȊȍȕȤ ȒȘȐȖ-

ȋȓȖȉțȓȐȕȖȊ Ȋ ȒȘȖȊȐ ȌȈȎȍ ȗȘȐ ȕȍȟȍȚȒȖ ȊȣȘȈȎȍȕȕȖȑ 
ȗȈȚȖȓȖȋȐȐ — ȥȚȖ ȗȘȐȏȕȈȒ șȒȘȣȚȣȝ ȈțȚȖȐȔȔțȕȕȣȝ ȗȘȖ-
ȞȍșșȖȊ, ȗȘȖȚȍȒȈȦȡȐȝ Ȋ ȖȘȋȈȕȐȏȔȍ, ȒȖȚȖȘȣȍ ȔȖȋțȚ ȗȘȐ 
ȖȗȘȍȌȍȓȍȕȕȣȝ țșȓȖȊȐȧȝ ȗȘȐȊȍșȚȐ Ȓ ȘȈȏȊȐȚȐȦ ȏȈȉȖȓȍȊȈ-
ȕȐȧ ș ȚȧȎȍȓȍȑȠȐȔȐ ȒȓȐȕȐȟȍșȒȐȔȐ ȗȘȖȧȊȓȍȕȐȧȔȐ [2, 3]. 
ǰȔȍȕȕȖ ȗȖȥȚȖȔț ȌȈȓȤȕȍȑȠȍȍ ȐȏțȟȍȕȐȍ șȚȘțȒȚțȘȕȣȝ Ȑ 
ȜȐȏȐȒȖ-ȝȐȔȐȟȍșȒȐȝ șȊȖȑșȚȊ ȒȘȐȖȉȍȓȒȖȊ Ȑ Ȑȝ ȒȖȔȗȓȍȒ-
șȖȊ ȗȘȍȌșȚȈȊȓȧȍȚșȧ ȟȘȍȏȊȣȟȈȑȕȖ ȊȈȎȕȣȔ Ȑ ȈȒȚțȈȓȤȕȣȔ.
ǾȍȓȤ ȐșșȓȍȌȖȊȈȕȐȧ — ȐȏțȟȐȚȤ ȊȓȐȧȕȐȍ ȒȘȐȖȋȓȖ-

ȉțȓȐȕȖȊ, ȗȖȓțȟȍȕȕȣȝ Ȑȏ șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ș 
ȘȈȏȓȐȟȕȖȑ ȗȈȚȖȓȖȋȐȍȑ, ȕȈ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒțȦ ȗȖȌ-
ȊȐȎȕȖșȚȤ ȥȘȐȚȘȖȞȐȚȖȊ ȗȘȐ ȐȏȔȍȕȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ.
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ǪȓȐȧȕȐȍ ȒȘȐȖȋȓȖȉțȓȐȕȖȊ ȕȈ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒțȦ ȗȖȌȊȐȎȕȖșȚȤ ȥȘȐȚȘȖȞȐȚȖȊ ȗȘȐ ȘȈȏȓȐȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

Ǫ ȐșșȓȍȌȖȊȈȕȐȍ ȉȣȓȐ ȊȒȓȦȟȍȕȣ ȉȖȓȤȕȣȍ șȐșȚȍȔ-
ȕȖȑ ȒȘȈșȕȖȑ ȊȖȓȟȈȕȒȖȑ (ǹǲǪ — 12 ȟȍȓȖȊȍȒ), ȝȘȖ-
ȕȐȟȍșȒȐȔ ȋȓȖȔȍȘțȓȖȕȍȜȘȐȚȖȔ (ǽǫǵ — 16 ȟȍȓȖȊȍȒ), 
Ȉ ȚȈȒȎȍ ȉȖȓȤȕȣȍ ș ȈȚȍȘȖȚȘȖȔȉȖȚȐȟȍșȒȐȔ ȐȕșțȓȤȚȖȔ 
(ǨǺǰ — 18 ȟȍȓȖȊȍȒ) Ȑ ȒȈȘȌȐȖȥȔȉȖȓȐȟȍșȒȐȔ ȐȕșțȓȤ-
ȚȖȔ (ǲȅǰ — 14 ȟȍȓȖȊȍȒ). ǲȓȐȕȐȟȍșȒȖȍ ȖȉșȓȍȌȖȊȈȕȐȍ 
ȉȖȓȤȕȣȝ ǹǲǪ Ȑ ǽǫǵ ȗȘȖȊȖȌȐȓȐ ȕȈ ȉȈȏȍ ȖȚȌȍȓȍȕȐȧ ȕȍ-
ȜȘȖȓȖȋȐȐ ǲȓȐȕȐȒȐ ȕȍȜȘȖȓȖȋȐȐ, ȊȕțȚȘȍȕȕȐȝ Ȑ ȗȘȖ-
ȜȍșșȐȖȕȈȓȤȕȣȝ ȏȈȉȖȓȍȊȈȕȐȑ ȐȔ. ǭ.Ǵ.ǺȈȘȍȍȊȈ ǷȍȘȊȖ-
ȋȖ ǴǫǴǻ ȐȔ. ǰ.Ǵ.ǹȍȟȍȕȖȊȈ. ǶȉșȓȍȌȖȊȈȕȐȍ ȉȖȓȤȕȣȝ ș 
ȐȕșțȓȤȚȈȔȐ Ȑ ȏȈȉȖȘ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȖȉȘȈȏȞȖȊ ȊȣȗȖȓ-
ȕȧȓȐ ȕȈ ȒȈȜȍȌȘȍ ȜțȕȌȈȔȍȕȚȈȓȤȕȖȑ Ȑ ȒȓȐȕȐȟȍșȒȖȑ ȕȍ-
ȊȘȖȓȖȋȐȐ Ȑ ȕȍȑȘȖȝȐȘțȘȋȐȐ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ.
ǲȘȐȖȋȓȖȉțȓȐȕȣ ȊȣȌȍȓȧȓȐ Ȑȏ șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ 

ȉȖȓȤȕȣȝ ȗȖ șȚȈȕȌȈȘȚȕȖȑ ȔȍȚȖȌȐȒȍ [4]. ȅȘȐȚȘȖȞȐȚȣ 
ȗȖȓțȟȈȓȐ Ȑȏ ȒȘȖȊȐ ȏȌȖȘȖȊȣȝ ȌȖȕȖȘȖȊ ȚȈȒȎȍ ȗȖ șȚȈȕ-
ȌȈȘȚȕȖȑ ȔȍȚȖȌȐȒȍ.
Ǭȓȧ ȒȖȓȐȟȍșȚȊȍȕȕȖȑ ȖȞȍȕȒȐ ȖȉȘȈȏțȦȡȍȋȖșȧ ȗȘȐ 

ȘȈȏȓȐȟȕȣȝ ȚȍȔȗȍȘȈȚțȘȈȝ ȒȘȐȖȗȘȍȞȐȗȐȚȈȚȈ ȐșȗȖȓȤȏȖ-
ȊȈȓȐ șȗȍȒȚȘȖȜȖȚȖȔȍȚȘȐȟȍșȒȐȑ ȔȍȚȖȌ Ǩ.ǭ.Kalovidorius 
Ȋ ȔȖȌȐȜȐȒȈȞȐȐ ǵ.Ǩ.ǲȖȕșȚȈȕȚȐȕȖȊȖȑ [5]. ǰȏȔȍȘȍȕȐȧ 
ȗȘȖȊȖȌȐȓȐ ȕȈ șȗȍȒȚȘȖȜȖȚȖȔȍȚȘȍ «Cary-50» (ǹȀǨ) 
ȗȘȐ ȌȓȐȕȍ ȊȖȓȕȣ 280 ȕȔ, Ȋ ȘȈșȟȍȚȈȝ ȐșȗȖȓȤȏȖȊȈȓȐ 
ȒȖȥȜȜȐȞȐȍȕȚ ȥȒșȚȐȕȒȞȐȐ 1,4.
ǯȈȘȧȌȖȊȣȍ ȝȈȘȈȒȚȍȘȐșȚȐȒȐ ȒȘȐȖȒȖȔȗȓȍȒșȖȊ ȖȞȍ-

ȕȐȊȈȓȐ ȗȖ ȐȏȔȍȕȍȕȐȦ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒȖȑ ȗȖȌȊȐȎ-
ȕȖșȚȐ (ȅǼǷ) ȥȘȐȚȘȖȞȐȚȖȊ ȟȍȓȖȊȍȒȈ, ȕȈȋȘțȎȍȕȕȣȝ ǲǫ, 
ȖȚȕȖșȐȚȍȓȤȕȖ ȅǼǷ ȕȍȕȈȋȘțȎȍȕȕȣȝ ȥȘȐȚȘȖȞȐȚȖȊ. ȅǼǷ 
ȐȏȔȍȘȧȓȐ ș ȗȖȔȖȡȤȦ ȞȐȚȖȜȍȘȖȔȍȚȘȈ «Opton» (ǫȍȘ-
ȔȈȕȐȧ) ȗȘȐ ȚȖȒȍ ȥȓȍȒȚȘȖȜȖȘȍȏȈ 8 ȔǨ Ȑ ȚȍȔȗȍȘȈȚțȘȈȝ 
4 Ȑ 37 °ǹ [6]. ȅȘȐȚȘȖȞȐȚȣ, ȕȈȋȘțȎȍȕȕȣȍ ǲǫ, ȝȘȈȕȐȓȐ 
ȕȍ ȉȖȓȍȍ 1 ȕȍȌ ȗȖșȓȍ ȊȏȧȚȐȧ ȒȘȖȊȐ Ȋ ȘȈșȚȊȖȘȍ ǶȓșȊȍ-
ȘȈ ș ȌȖȉȈȊȓȍȕȐȍȔ ȈȏȐȌȈ ȕȈȚȘȐȧ Ȋ ȒȖȕȍȟȕȖȑ ȒȖȕȞȍȕ-
ȚȘȈȞȐȐ 0,1%. ǵȈȋȘțȎȍȕȐȍ ȥȘȐȚȘȖȞȐȚȖȊ ǲǫ ȗȘȖȊȖȌȐȓȐ 
ȗțȚȍȔ Ȑȝ ȐȕȒțȉȈȞȐȐ ȗȘȐ 4 oǹ Ȋ ȚȍȟȍȕȐȍ 4 ȟ ȗȘȐ ȒȖȕȍȟ-
ȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ ȒȘȐȖȉȍȓȒȖȊ Ȋ ȘȈșȚȊȖȘȍ ȕȍ Ȕȍȕȍȍ 
30 ȔȒȋ/Ȕȓ. Ǫ ȒȈȎȌȖȑ ȗȘȖȉȍ ȘȍȋȐșȚȘȐȘȖȊȈȓȐ 50 ȒȓȍȚȖȒ 
Ȑ ȖȗȘȍȌȍȓȧȓȐ șȘȍȌȕȍȍ ȏȕȈȟȍȕȐȍ ȅǼǷ. 
Ǭȓȧ șȚȈȚȐșȚȐȟȍșȒȖȑ ȖȉȘȈȉȖȚȒȐ ȌȈȕȕȣȝ ȐșȗȖȓȤȏȖ-

ȊȈȓȐ ȗȘȖȋȘȈȔȔț «Statsoft Statistica 6.0». Ǭȓȧ șȘȈȊȕȍ-
ȕȐȧ ȗȖȓțȟȍȕȕȣȝ ȏȕȈȟȍȕȐȑ ȅǼǷ Ȑ ȖȗȘȍȌȍȓȍȕȐȧ șȚȈȚȐ-
șȚȐȟȍșȒȐ ȌȖșȚȖȊȍȘȕȣȝ ȘȈȏȓȐȟȐȑ ȔȍȎȌț ȕȐȔȐ ȐșȗȖȓȤ-
ȏȖȊȈȓȐ ȕȍȗȈȘȈȔȍȚȘȐȟȍșȒȐȑ ȒȘȐȚȍȘȐȑ ǴȈȕȕȈ–ǻȐȚȕȐ. 
ǪȣȉȖȘ ȌȈȕȕȖȋȖ ȒȘȐȚȍȘȐȧ ȉȣȓ ȖȉțșȓȖȊȓȍȕ ȕȍȊȖȏ-
ȔȖȎȕȖșȚȤȦ ȗȘȖȊȍȘȒȐ ȕȖȘȔȈȓȤȕȖșȚȐ ȘȈșȗȘȍȌȍȓȍȕȐȧ 
ȊșȓȍȌșȚȊȐȍ ȔȈȓȖȋȖ ȖȉȢȍȔȈ ȊȣȉȖȘȒȐ.

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǰșșȓȍȌȖȊȈȕȐȧ ȅǼǷ ȕȈȋȘțȎȍȕȕȣȝ ȒȘȐȖȉȍȓȒȈȔȐ 
ȥȘȐȚȘȖȞȐȚȖȊ, ȗȘȖȊȍȌȍȕȕȣȍ ȗȘȐ 4 °ǹ, ȗȖȒȈȏȈȓȐ, ȟȚȖ 
ȝȈȘȈȒȚȍȘ ȐȏȔȍȕȍȕȐȑ ȥȚȖȋȖ ȗȖȒȈȏȈȚȍȓȧ ȖȚȕȖșȐȚȍȓȤȕȖ 
ȅǼǷ ȕȍȕȈȋȘțȎȍȕȕȣȝ ȥȘȐȚȘȖȞȐȚȖȊ ȏȈȊȐșȐȚ ȖȚ ȏȈȉȖȓȍ-
ȊȈȕȐȧ. ǲȈȒ ȊȐȌȕȖ ȕȈ ȘȐș. 1, ǲǫ, ȊȣȌȍȓȍȕȕȣȍ ȗȘȐ ǽǫǵ 
Ȋ ȉȖȓȤȠȍȑ șȚȍȗȍȕȐ ȐȏȔȍȕȧȦȚ ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ, ȟȍȔ 
ǲǫ, ȊȣȌȍȓȍȕȕȣȍ Ȑȏ șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ǹǲǪ. 
ǶȌȕȈȒȖ Ȋ ȖȉȖȐȝ șȓțȟȈȧȝ ȕȈȋȘțȎȍȕȐȍ ȥȘȐȚȘȖȞȐȚȖȊ ǲǫ 

țȔȍȕȤȠȈȓȖ Ȑȝ șțȔȔȈȘȕȣȑ ȗȖȊȍȘȝȕȖșȚȕȣȑ ȏȈȘȧȌ. ǷȘȐ 
ȕȈȋȘțȎȍȕȐȐ ȥȘȐȚȘȖȞȐȚȖȊ ǲǫ, ȊȣȌȍȓȍȕȕȣȔȐ Ȑȏ șȣȊȖ-
ȘȖȚȒȐ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ș ȐȏțȟȈȍȔȣȔȐ ȊȈȘȐȈȕȚȈȔȐ ȐȠȍ-
ȔȐȟȍșȒȖȋȖ ȐȕșțȓȤȚȈ (ǨǺǰ Ȑ ǲȅǰ), ȕȈȉȓȦȌȈȓșȧ ȗȘȖȚȐ-
ȊȖȗȖȓȖȎȕȣȑ ȥȜȜȍȒȚ: ȅǼǷ ȕȈȋȘțȎȍȕȕȣȝ ȥȘȐȚȘȖȞȐȚȖȊ 
țȊȍȓȐȟȐȊȈȓȈșȤ ȗȖ șȘȈȊȕȍȕȐȦ ș ȒȖȕȚȘȖȓȍȔ. ȅȚȖ ȋȖȊȖ-
ȘȐȚ Ȗ ȚȖȔ, ȟȚȖ ȖȉȡȐȑ ȥȓȍȒȚȘȖșȚȈȚȐȟȍșȒȐȑ ȏȈȘȧȌ ȕȈ-
ȋȘțȎȍȕȕȣȝ ȥȘȐȚȘȖȞȐȚȖȊ țȊȍȓȐȟȐȊȈȓșȧ.
ǷȘȐ țȊȍȓȐȟȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ ȌȖ 37 °ǹ ȕȈȉȓȦȌȈ-

ȓȖșȤ ȗȖȊȣȠȍȕȐȍ ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ, ȕȈȋȘțȎȍȕȕȣȝ ǲǫ, 
ȖȚȕȖșȐȚȍȓȤȕȖ ȈȕȈȓȖȋȐȟȕȖȋȖ ȗȖȒȈȏȈȚȍȓȧ, ȗȖȓțȟȍȕȕȖȋȖ 
ȗȘȐ 4 °ǹ. ȅȚȖ ȗȖȊȣȠȍȕȐȍ ȉȣȓȖ ȝȈȘȈȒȚȍȘȕȖ Ȍȓȧ Ȋșȍȝ 
ȋȘțȗȗ ȉȖȓȤȕȣȝ, ȖȌȕȈȒȖ ȍȋȖ șȚȍȗȍȕȤ ȉȣȓȈ ȘȈȏȓȐȟȕȖȑ. 
ǺȈȒ, Ȋ șȓțȟȈȍ ǹǲǪ ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ țȊȍȓȐȟȐȓȈșȤ Ȋ 
1,24 ȘȈȏȈ, Ȋ șȓțȟȈȍ ǽǫǵ — Ȋ 2,28 ȘȈȏȈ, ȗȘȐ ǨǺǰ ȊȣȧȊ-
ȓȍȕȖ țȊȍȓȐȟȍȕȐȍ Ȋ 1,19 ȘȈȏȈ, ȗȘȐ ǲȅǰ — Ȋ 1,28 ȘȈȏȈ. 
ǷȖȓțȟȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ șȊȐȌȍȚȍȓȤșȚȊțȦȚ Ȋ ȗȍȘ-

ȊțȦ ȖȟȍȘȍȌȤ Ȗ ȚȖȔ, ȟȚȖ ǲǫ ȗȘȐ ȐșșȓȍȌțȍȔȣȝ ȕȈȔȐ 
ȗȈȚȖȓȖȋȐȧȝ ȗȖ șȊȖȍȑ ȗȘȐȘȖȌȍ ȘȈȏȓȐȟȕȣ. ǹȗȍȞȐȜȐ-
ȟȍșȒȐȑ ȝȈȘȈȒȚȍȘ ȕȈȉȓȦȌȈȍȔȣȝ ȐȏȔȍȕȍȕȐȑ ȅǼǷ ȥȘȐ-
ȚȘȖȞȐȚȖȊ, ȕȈȋȘțȎȍȕȕȣȝ ȒȘȐȖȉȍȓȒȈȔȐ, ȖȗȘȍȌȍȓȧȍȚșȧ 
ȋȓȈȊȕȣȔ ȖȉȘȈȏȖȔ șȖșȚȈȊȖȔ, ȕȈȌȔȖȓȍȒțȓȧȘȕȖȑ șȚȘțȒ-
ȚțȘȖȑ șȜȖȘȔȐȘȖȊȈȕȕȣȝ ȗȘȐ ȗȖȕȐȎȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ 
ǲǲ, ȒȖȕȜȖȘȔȈȞȐȖȕȕȣȔȐ ȗȍȘȍșȚȘȖȑȒȈȔȐ, ȗȘȖȚȍȒȈȦ-
ȡȐȔȐ Ȋ ǲǲ ȕȈ ȗȖȊȍȘȝȕȖșȚȐ ȥȘȐȚȘȖȞȐȚȈ. ǵȈȉȓȦȌȈȍȔȣȑ 
ȘȖșȚ ȏȕȈȟȍȕȐȑ ȅǼǷ ȕȈȋȘțȎȍȕȕȣȝ ȒȘȐȖȉȍȓȒȈȔȐ ȥȘȐ-
ȚȘȖȞȐȚȖȊ ȗȘȐ țȊȍȓȐȟȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ ȔȖȎȍȚ ȉȣȚȤ 
ȖȉțșȓȖȊȓȍȕ ȚȍȔ, ȟȚȖ Ȋ ȗȘȖȞȍșșȍ ȘȈșȗȈȌȈ ǲǲ ȗȘȐ ȕȈ-
ȋȘȍȊȈȕȐȐ ȖȚȘȐȞȈȚȍȓȤȕȖ ȏȈȘȧȎȍȕȕȣȍ ȒȖȔȗȖȕȍȕȚȣ ǲǲ 
ȖșȚȈȦȚșȧ ȕȈ ȔȍȔȉȘȈȕȍ ȥȘȐȚȘȖȞȐȚȈ, țȊȍȓȐȟȐȊȈȧ ȍȋȖ 

ǸȐș. 1. ǯȈȊȐșȐȔȖșȚȤ ȖȚ ȚȍȔȗȍȘȈȚțȘȣ ȅǼǷ ȥȘȐȚȘȖ-
ȞȐȚȖȊ, ȕȈȋȘțȎȍȕȕȣȝ ǲǫ, ȊȣȌȍȓȍȕȕȣȔȐ Ȑȏ șȣȊȖ-
ȘȖȚȒȐ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ș ȘȈȏȓȐȟȕȣȔȐ ȏȈȉȖȓȍȊȈ-
ȕȐȧȔȐ
ǹȊȍȚȓȣȍ șȚȖȓȉȐȒȐ — 4 °ǹ, ȚȍȔȕȣȍ — 37 °ǹ. ǲȖȕȚȘȖȓȤ —
ȕȍȕȈȋȘțȎȍȕȕȣȍ ȥȘȐȚȘȖȞȐȚȣ; ǹǲǪ — ȥȘȐȚȘȖȞȐȚȣ, ȕȈ-
ȋȘțȎȍȕȕȣȍ ǲǫ ȉȖȓȤȕȣȝ șȐșȚȍȔȕȖȑ ȒȘȈșȕȖȑ ȊȖȓȟȈȕ-
ȒȖȑ, ǽǫǵ — ȝȘȖȕȐȟȍșȒȐȔ ȋȓȖȔȍȘțȓȖȕȍȜȘȐȚȖȔ, ǨǺǰ — 
ȈȚȍȘȖȚȘȈȊȔȈȚȐȟȍșȒȐȔ ȐȕșțȓȤȚȖȔ, ǲȅǰ — ȒȈȘȌȐȖȥȔȉȖȓȐȟȍ-
șȒȐȔ ȐȕșțȓȤȚȖȔ. * — Ș <0,05 ȗȘȐ șȘȈȊȕȍȕȐȐ ș ȒȖȕȚȘȖȓȍȔ, 
** — Ș <0,05 ȗȘȐ șȘȈȊȕȍȕȐȐ ș ȗȖȒȈȏȈȚȍȓȍȔ ȗȘȐ 4 °ǹ
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ȖȚȘȐȞȈȚȍȓȤȕȣȑ ȏȈȘȧȌ, Ȉ ȚȈȒȎȍ ȚȍȔ, ȟȚȖ șțȔȔȈȘȕȣȑ 
ȗȖȊȍȘȝȕȖșȚȕȣȑ ȏȈȘȧȌ ǲǲ ȔȖȎȍȚ ȗȍȘȍȘȈșȗȘȍȌȍȓȧȚȤșȧ 
ȏȈ șȟȍȚ ȒȖȕȜȖȘȔȈȞȐȖȕȕȣȝ ȐȏȔȍȕȍȕȐȑ. 
ǪȓȐȧȕȐȍ ȚȍȔȗȍȘȈȚțȘȣ ȕȈ șȚȘțȒȚțȘț ǲǲ ȖȞȍȕȐȊȈ-

ȓȐ ȗȖ ȐȏȔȍȕȍȕȐȦ ȖȗȚȐȟȍșȒȖȑ ȗȓȖȚȕȖșȚȐ ȘȈșȚȊȖȘȈ ǲǫ, 
ȊȣȌȍȓȍȕȕȣȝ Ȑȏ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ǹǲǪ Ȑ ǽǫǵ (ȘȐș. 2). 
ǻȊȍȓȐȟȍȕȐȍ ȚȍȔȗȍȘȈȚțȘȣ ȖȚ 4 ȌȖ 37 oǹ ȗȘȐȊȖȌȐȓȖ Ȓ 
ȌȊțȒȘȈȚȕȖȔț țȔȍȕȤȠȍȕȐȦ ȖȗȚȐȟȍșȒȖȑ ȗȓȖȚȕȖșȚȐ ȘȈș-
ȚȊȖȘȈ ǲǲ, ȒȖȚȖȘȈȧ ȝȈȘȈȒȚȍȘȐȏțȍȚ ȘȈȏȔȍȘ ȐȔȔțȕȕȣȝ 
ȒȖȔȗȓȍȒșȖȊ. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȗȘȐ ȗȖȊȣȠȍȕȐȐ ȚȍȔȗȍ-
ȘȈȚțȘȣ ǲǲ ȘȈșȗȈȌȈȦȚșȧ. ǶȌȕȈȒȖ ȟȈșȚȤ ȒȖȔȗȖȕȍȕȚȖȊ 
ǲǲ ȔȖȎȍȚ ȖșȚȈȊȈȚȤșȧ ȕȈ ȔȍȔȉȘȈȕȍ ȥȘȐȚȘȖȞȐȚȖȊ, ȟȚȖ 
ȗȘȖȧȊȓȧȍȚșȧ ȐȏȔȍȕȍȕȐȍȔ Ȑȝ ȅǼǷ.
ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ ȚȍȔȗȍȘȈȚțȘȕȖȑ ȏȈȊȐșȐ-

ȔȖșȚȐ ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ, ȕȈȋȘțȎȍȕȕȣȝ ǲǲ ȗȘȐ 4 oǹ, 
ȊȣȌȍȓȍȕȕȣȔȐ Ȑȏ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ǨǺǰ Ȑ ǲȅǰ Ȋ ȖșȚȘȖȑ 

șȚȈȌȐȐ ȏȈȉȖȓȍȊȈȕȐȧ, ȗȘȍȌșȚȈȊȓȍȕȣ ȕȈ ȘȐș. 3. ǪȐȌȕȖ, 
ȟȚȖ ȗȖȓțȟȍȕȕȣȍ ȏȈȊȐșȐȔȖșȚȐ ȘȈȏȓȐȟȈȦȚșȧ ȗȖ șȊȖȍȔț 
ȝȈȘȈȒȚȍȘț. ǭșȓȐ Ȍȓȧ ǨǺǰ ȒȘȐȊȈȧ ȐȔȍȍȚ S-ȖȉȘȈȏȕȣȑ 
ȝȈȘȈȒȚȍȘ ș ȖȉȓȈșȚȤȦ ȘȍȏȒȖȋȖ ȐȏȔȍȕȍȕȐȧ ȅǼǷ Ȋ ȌȐȈȗȈ-
ȏȖȕȍ ȚȍȔȗȍȘȈȚțȘ ȖȚ 15 ȌȖ 20 oǹ, ȚȖ ȈȕȈȓȖȋȐȟȕȈȧ ȏȈȊȐ-
șȐȔȖșȚȤ Ȍȓȧ ǲȅǰ ȐȔȍȍȚ ȓȐȕȍȑȕȣȑ ȝȈȘȈȒȚȍȘ. ǹȓȍȌȖȊȈ-
ȚȍȓȤȕȖ, ǲǲ ȗȘȐ ǨǺǰ Ȑ ǲȅǰ ȐȔȍȦȚ ȘȈȏȓȐȟȕțȦ ȗȘȐȘȖȌț. 
ǲȘȖȔȍ ȚȖȋȖ, ȓȐȕȍȑȕȈȧ ȏȈȊȐșȐȔȖșȚȤ ȖȚ ȚȍȔȗȍȘȈȚțȘȣ 
ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ, ȕȈȋȘțȎȍȕȕȣȝ ǲǲ Ȑȏ ȒȘȖȊȐ ȉȖȓȤȕȣȝ 
ș ǨǺǰ, șȊȐȌȍȚȍȓȤșȚȊțȍȚ Ȗ ȉȖȓȤȠȍȑ ȋȍȚȍȘȖȋȍȕȕȖșȚȐ ȗȖ-
șȓȍȌȕȐȝ ȗȖ șȘȈȊȕȍȕȐȦ ș ǲǲ Ȑȏ ȒȘȖȊȐ ȉȖȓȤȕȣȝ ș ǲȅǰ. 
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ǲǲ ȘȈȏȓȐȟȈȦȚșȧ ȕȍ ȚȖȓȤȒȖ Ȋ ȏȈȊȐșȐ-
ȔȖșȚȐ ȖȚ ȗȈȚȖȓȖȋȐȐ, ȕȖ Ȑ Ȋ ȘȈȔȒȈȝ ȖȌȕȖȑ ȗȈȚȖȓȖȋȐȐ 
ȗȘȐ ȘȈȏȕȣȝ ȜȖȘȔȈȝ ȍȍ ȗȘȖȧȊȓȍȕȐȧ.

ǪȣȊȖȌȣ

1. ǲȘȐȖȋȓȖȉțȓȐȕȣ Ȑ Ȑȝ ȒȖȔȗȓȍȒșȣ șțȡȍșȚȊȍȕȕȖ 
ȐȏȔȍȕȧȦȚ ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ. ȅȚȖ ȐȏȔȍȕȍȕȐȍ ȔȖȎȍȚ 
ȉȣȚȤ ȘȈȏȕȖȕȈȗȘȈȊȓȍȕȕȣȔ: ȒȈȒ Ȋ șȚȖȘȖȕț țȊȍȓȐȟȍȕȐȧ, 
ȚȈȒ Ȑ Ȋ șȚȖȘȖȕț țȔȍȕȤȠȍȕȐȧ, — Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ ȗȘȐ-
ȘȖȌȣ ȏȈȉȖȓȍȊȈȕȐȧ Ȑ ȜȖȘȔȣ ȍȋȖ ȗȘȖȧȊȓȍȕȐȧ.

2. ǷȘȐ ȗȖȊȣȠȍȕȐȐ ȚȍȔȗȍȘȈȚțȘȣ ȒȘȐȖȒȖȔȗȓȍȒșȣ, 
șȊȧȏȈȕȕȣȍ ș ȗȖȊȍȘȝȕȖșȚȤȦ ȥȘȐȚȘȖȞȐȚȈ, ȘȈșȗȈȌȈȦȚșȧ, 
ȕȖ ȕȍȒȖȚȖȘȣȍ Ȑȝ ȒȖȔȗȖȕȍȕȚȣ ȖșȚȈȦȚșȧ șȊȧȏȈȕȕȣȔȐ ș 
ȔȍȔȉȘȈȕȖȑ ȥȘȐȚȘȖȞȐȚȈ. 

3. ȅȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒȐȑ ȔȍȚȖȌ ȖȞȍȕȒȐ ȒȘȐȖȒȖȔ-
ȗȓȍȒșȖȊ ȧȊȓȧȍȚșȧ ȌȖșȚȈȚȖȟȕȖ ȐȕȜȖȘȔȈȚȐȊȕȣȔ, ȗȖȏȊȖ-
ȓȧȍȚ ȖȞȍȕȐȚȤ șȚȍȗȍȕȤ Ȑȝ ȋȍȚȍȘȖȋȍȕȕȖșȚȐ. 
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ǷȘȍȌșȚȈȊȓȍȕȣ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȍ ȌȈȕȕȣȍ Ȗ ȊȓȐȧȕȐȐ ȈȕȚȐȋȖȔȖȚȖȒșȐȟȍșȒȖȋȖ ȗȘȍȗȈȘȈȚȈ «ǺȘȈțȔȍȓȤ ǹ» ȕȈ șȚȘȖȍ-
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The treatment of the placental insuffi ciency 
by a preparation of natural origin in the experiment
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The article deals with the experimental data on the effect of the antihomotoxic preparation «Traumeel S» on the 
structure and function of the placenta in physiological conditions and in case of chronic hypoxia. The experiments 
were performed on 60 laboratory non-stock female rats, divided into four groups. The fi rst group (n = 10) served 
as a control one. Animals in group 2 (n = 20) were subjected to hypoxia from the 10th to the 22nd day of gestation, 
at the same time receiving «Traumeel S» of 0.2–0.3 ml intramuscular injection every other day. Animals of group 3 
(n = 20) were subjected to hypoxia, but they did not receive the preparation. The 4th group of rats (n = 10) received 
the preparation but was not exposed to hypoxia. On the 22nd — 23rd day of pregnancy there was undertaken 
euthanasia to the rats and then histological examination of placentas was performed. The use of «Traumeel S» 
during pregnancy on the phone of hypoxia has a positive effect on the formation of the placenta, it stimulates the 
development of compensatory-adaptive processes in it. 
Key words: placenta, chronic hypoxia, experiment, rats, Traumeel S

Ǭȓȧ ȒȖȘȘȍșȗȖȕȌȍȕȞȐȐ:

ǫțȎȊȐȕȈ ǭȓȍȕȈ ǵȐȒȖȓȈȍȊȕȈ, ȒȈȕȌȐȌȈȚ ȔȍȌȐȞȐȕșȒȐȝ ȕȈțȒ, ȌȖȞȍȕȚ 
ȒȈȜȍȌȘȣ ȈȒțȠȍȘșȚȊȈ Ȑ ȋȐȕȍȒȖȓȖȋȐȐ ȓȍȟȍȉȕȖȋȖ ȜȈȒțȓȤȚȍȚȈ 
ǨșȚȘȈȝȈȕșȒȖȑ ȋȖșțȌȈȘșȚȊȍȕȕȖȑ ȔȍȌȐȞȐȕșȒȖȑ ȈȒȈȌȍȔȐȐ

ǨȌȘȍș: 414000, ǨșȚȘȈȝȈȕȤ, țȓ. ǩȈȒȐȕșȒȈȧ, 121
ǺȍȓȍȜȖȕ: (8512) 33-1420
E-mail: egughvina@mail.ru

ǹȚȈȚȤȧ ȗȖșȚțȗȐȓȈ 10.04.2012 ȋ., ȗȘȐȕȧȚȈ Ȓ ȗȍȟȈȚȐ 05.06.2012 ȋ.

ǪȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ ȔȍȝȈȕȐȏȔȣ ȌȍȑșȚȊȐȧ ȋȐȗȖȒșȐȐ 
ȕȈ ȒȓȍȚȒȐ ȖȘȋȈȕȐȏȔȈ Ȑȏțȟȍȕȣ ȌȖșȚȈȚȖȟȕȖ ȝȖȘȖ-

ȠȖ. Ǫ ȘȍȏțȓȤȚȈȚȍ ȋȐȗȖȒșȐȟȍșȒȖȋȖ ȊȖȏȌȍȑșȚȊȐȧ ȐȏȔȍ-
ȕȧȍȚșȧ ȕȖȘȔȈȓȤȕȣȑ ȉȈȓȈȕș ȕȍȑȘȖȔȍȌȐȈȚȖȘȖȊ (ȋȓț-
ȚȈȔȈȚȈ, ȌȖȜȈȔȐȕȈ, șȍȘȖȚȖȕȐȕȈ, ȈȞȍȚȐȓȝȖȓȐȕȈ Ȑ ȌȘ.) 
Ȑ ȗȘȖȌțȒȚȖȊ Ȑȝ ȖȉȔȍȕȈ Ȋ ȖșȖȉȖ ȟțȊșȚȊȐȚȍȓȤȕȣȝ 
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șȚȘțȒȚțȘȈȝ ȔȖȏȋȈ, ȕȈȘțȠȈȦȚșȧ șȚȘțȒȚțȘȕȖ-ȜțȕȒȞȐȖ-
ȕȈȓȤȕȣȍ șȊȖȑșȚȊȈ ȒȓȍȚȖȟȕȣȝ ȔȍȔȉȘȈȕ, ȟȚȖ șȈȔȖ ȗȖ 
șȍȉȍ ȔȖȎȍȚ ȗȘȐȊȖȌȐȚȤ Ȓ ȋȐȉȍȓȐ ȒȓȍȚȖȒ [1]. ǲȘȖȔȍ 
ȚȖȋȖ, ȋȐȗȖȒșȐȧ ȐȏȔȍȕȧȍȚ ȘȈȉȖȚț ȋȍȕȍȚȐȟȍșȒȖȋȖ ȈȗȗȈ-
ȘȈȚȈ ȒȓȍȚȒȐ [2] Ȑ ȔȖȎȍȚ ȐȕȐȞȐȐȘȖȊȈȚȤ ȚȘȈȕșȒȘȐȗȞȐȦ 
șȗȍȞȐȜȐȟȍșȒȐȝ ȋȍȕȖȊ, ȖȚȊȍȚșȚȊȍȕȕȣȝ ȏȈ ȗȘȖȋȘȈȔȔȐ-
ȘțȍȔțȦ ȋȐȉȍȓȤ ȒȓȍȚȒȐ [3, 4]. 
ȅȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȍ ȐșșȓȍȌȖȊȈȕȐȧ ȕȈ ȎȐȊȖȚȕȣȝ 

ȗȖȒȈȏȈȓȐ, ȟȚȖ ȗȘȍȕȈȚȈȓȤȕȈȧ ȋȐȗȖȒșȐȧ, ȒȈȒ Ȑ ȔȈȚȍ-
ȘȐȕșȒȐȑ șȚȘȍșș, ȗȘȐȊȖȌȐȚ Ȓ ȕȈȘțȠȍȕȐȦ ȜȖȘȔȐȘȖȊȈ-
ȕȐȧ ȗȖȊȍȌȍȕȟȍșȒȐȝ ȘȍȈȒȞȐȑ, ȘȈȏȊȐȚȐȦ ȗȖȊȣȠȍȕȕȖȑ 
ȌȊȐȋȈȚȍȓȤȕȖȑ ȈȒȚȐȊȕȖșȚȐ, ȖșȓȈȉȓȍȕȐȦ șȗȖșȖȉȕȖșȚȐ Ȓ 
ȖȉțȟȍȕȐȦ, șȕȐȎȍȕȐȦ ȔȈșșȣ ȚȍȓȈ ț ȗȖȚȖȔșȚȊȈ. ǲȐșȓȖ-
ȘȖȌȕȈȧ ȕȍȌȖșȚȈȚȖȟȕȖșȚȤ Ȋ ȗȍȘȐȖȌ ȉȍȘȍȔȍȕȕȖșȚȐ șȕȐ-
ȎȈȍȚ ȈȌȈȗȚȈȞȐȖȕȕȣȍ ȊȖȏȔȖȎȕȖșȚȐ Ȋ ȗȖșȚȕȈȚȈȓȤȕȖȔ 
ȗȍȘȐȖȌȍ, ȖȉțșȓȖȊȓȐȊȈȧ ȋȐȉȍȓȤ ȐȓȐ ȘȖȎȌȍȕȐȍ ȜȐȏȐȖ-
ȓȖȋȐȟȍșȒȐ ȕȍȏȘȍȓȖȋȖ Ȑ ȖȚșȚȈȦȡȍȋȖ Ȋ ȘȈȏȊȐȚȐȐ ȗȖȚȖȔ-
șȚȊȈ ș ȊȣȘȈȎȍȕȕȣȔȐ Ȑ ȌȖȓȋȖșȘȖȟȕȣȔȐ ȕȍȊȘȖȓȖȋȐȟȍ-
șȒȐȔȐ ȖșȓȖȎȕȍȕȐȧȔȐ [2, 5].
ǪȍșȤȔȈ ȈȒȚțȈȓȤȕȖȑ ȖșȚȈȍȚșȧ ȗȘȖȉȓȍȔȈ ȊȕȍȌȘȍȕȐȧ 

ȔȍȚȖȌȖȊ ȊȖȏȌȍȑșȚȊȐȧ ȕȈ ȔȈȚȤ Ȑ ȗȓȖȌ, șȕȐȎȈȦȡȐȝ Ȕȍ-
ȌȐȒȈȔȍȕȚȖȏȕțȦ ȕȈȋȘțȏȒț. ǹȘȍȌȐ ȕȐȝ șȓȍȌțȍȚ ȖȚȔȍ-
ȚȐȚȤ ȘȍȋțȓȐȘțȦȡȐȍ ȔȍȚȖȌȣ ȓȍȟȍȕȐȧ, ȖșȕȖȊȈȕȕȣȍ ȕȈ 
șȐȕȚȍȏȍ șȖȊȘȍȔȍȕȕȣȝ ȌȖșȚȐȎȍȕȐȑ ȔȍȌȐȞȐȕȣ Ȑ ȋȖȔȍȖ-
ȗȈȚȐȟȍșȒȖȋȖ ȗȖȌȝȖȌȈ Ȓ ȓȍȟȍȕȐȦ ȉȖȓȤȕȣȝ. ǲ ȚȈȒȐȔ Ȕȍ-
ȚȖȌȈȔ ȖȚȕȖșȐȚșȧ ȈȕȚȐȋȖȔȖȚȖȒșȐȟȍșȒȈȧ ȚȍȘȈȗȐȧ, ȉȈȏȐ-
ȘțȦȡȈȧșȧ ȕȈ ȗȘȐȕȞȐȗȈȝ ȋȖȔȖȚȖȒșȐȒȖȓȖȋȐȐ. ǪȣșȖȒȈȧ 
ȥȜȜȍȒȚȐȊȕȖșȚȤ ȈȕȚȐȋȖȔȖȚȖȒșȐȟȍșȒȐȝ ȗȘȍȗȈȘȈȚȖȊ, Ȑȝ 
ȉȍȏȖȗȈșȕȖșȚȤ (ȖȚșțȚșȚȊȐȍ ȗȖȉȖȟȕȣȝ Ȑ ȈȓȓȍȘȋȐȟȍșȒȐȝ 
ȘȍȈȒȞȐȑ), ȖȚșțȚșȚȊȐȍ ȗȘȖȚȐȊȖȗȖȒȈȏȈȕȐȑ Ȑ ȊȖȏȘȈșȚ-
ȕȣȝ ȖȋȘȈȕȐȟȍȕȐȑ ȗȖȏȊȖȓȧȦȚ ȠȐȘȖȒȖ ȐșȗȖȓȤȏȖȊȈȚȤ Ȑȝ 
ț ȉȍȘȍȔȍȕȕȣȝ ȎȍȕȡȐȕ Ȑ ȕȖȊȖȘȖȎȌȍȕȕȣȝ ȌȍȚȍȑ [6].
ǲ ȟȐșȓț ȕȈȐȉȖȓȍȍ ȠȐȘȖȒȖ ȐșȗȖȓȤȏțȍȔȣȝ ȈȕȚȐȋȖ-

ȔȖȚȖȒșȐȟȍșȒȐȝ ȗȘȍȗȈȘȈȚȖȊ ȖȚȕȖșȐȚșȧ ȒȖȔȗȓȍȒșȕȣȑ 
ȗȘȍȗȈȘȈȚ «ǺȘȈțȔȍȓȤ ǹ», șȖȏȌȈȕȕȣȑ ȕȈ ȖșȕȖȊȍ ȕȈȚț-
ȘȈȓȤȕȣȝ ȒȖȔȗȖȕȍȕȚȖȊ Ȑ ȖȉȓȈȌȈȦȡȐȑ ȊȣȘȈȎȍȕȕȣȔ 
ȗȘȖȚȐȊȖȊȖșȗȈȓȐȚȍȓȤȕȣȔ, ȈȕȚȐȥȒșșțȌȈȚȐȊȕȣȔ Ȍȍȑ-
șȚȊȐȍȔ. Ƕȕ țȓțȟȠȈȍȚ ȗȘȖȞȍșșȣ ȔȐȒȘȖȞȐȘȒțȓȧȞȐȐ 
Ȋ ȓȦȉȖȔ ȖȘȋȈȕȍ Ȑ șȐșȚȍȔȍ, ȔȧȋȒȖ ȊȖȏȌȍȑșȚȊțȍȚ ȕȈ 
ȐȔȔțȕȕțȦ șȐșȚȍȔț. ǬȈȕȕȖȍ ȓȍȒȈȘșȚȊȍȕȕȖȍ șȘȍȌșȚȊȖ 
ȝȖȘȖȠȖ șȖȟȍȚȈȍȚșȧ ș ȌȘțȋȐȔȐ ȈȕȚȐȋȖȔȖȚȖȒșȐȟȍșȒȐȔȐ 
ȗȘȍȗȈȘȈȚȈȔȐ, ȟȚȖ ȗȖȊȣȠȈȍȚ ȖȉȡțȦ ȚȍȘȈȗȍȊȚȐȟȍșȒțȦ 
ȥȜȜȍȒȚȐȊȕȖșȚȤ ȒȓȐȕȐȟȍșȒȖȋȖ ȗȘȐȔȍȕȍȕȐȧ ȗȘȍȗȈȘȈȚȈ 
«ǺȘȈțȔȍȓȤ ǹ» [7].
ǶȗȘȍȌȍȓȍȕȕȣȑ ȐȕȚȍȘȍș ȗȘȍȌșȚȈȊȓȧȍȚ ȐȏțȟȍȕȐȍ Ȋ 

ȥȒșȗȍȘȐȔȍȕȚȍ ȐȏȔȍȕȍȕȐȑ Ȋ ȚȒȈȕȧȝ ȗȓȈȞȍȕȚȣ ț ȉȍȘȍ-
Ȕȍȕȕȣȝ ȒȘȣș ȗȖȌ ȊȓȐȧȕȐȍȔ ȗȘȍȗȈȘȈȚȈ «ǺȘȈțȔȍȓȤ ǹ» 
ȕȈ ȜȖȕȍ ȝȘȖȕȐȟȍșȒȖȑ ȋȐȗȖȒșȐȐ. 

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

ȅȒșȗȍȘȐȔȍȕȚȣ ȊȣȗȖȓȕȍȕȣ ȕȈ 60 ȉȍȘȍȔȍȕȕȣȝ ȓȈ-
ȉȖȘȈȚȖȘȕȣȝ ȉȍșȗȖȘȖȌȕȣȝ ȒȘȣșȈȝ-șȈȔȒȈȝ, ȘȈȏȌȍȓȍȕ-
ȕȣȝ ȕȈ ȟȍȚȣȘȍ ȋȘțȗȗȣ. ǷȍȘȊȈȧ ȋȘțȗȗȈ (n = 10) ȉȣȓȈ 
ȒȖȕȚȘȖȓȤȕȖȑ. ǮȐȊȖȚȕȣȍ 2-ȑ ȋȘțȗȗȣ (n = 20) ȗȖȌȊȍȘ-
ȋȈȓȐșȤ ȋȐȗȖȒșȐȐ ș 10-ȋȖ ȗȖ 22-ȑ ȌȍȕȤ ȉȍȘȍȔȍȕȕȖșȚȐ Ȑ 
Ȋ ȥȚȐ Ȏȍ șȘȖȒȐ ȗȖȓțȟȈȓȐ ȗȘȍȗȈȘȈȚ «ǺȘȈțȔȍȓȤ ǹ» ȗȖ 
0,2–0,3 Ȕȓ ȊȕțȚȘȐȔȣȠȍȟȕȖ ȟȍȘȍȏ ȌȍȕȤ. ǮȐȊȖȚȕȣȍ 3-ȑ 
ȋȘțȗȗȣ (n = 20) ȚȈȒȎȍ ȗȖȌȊȍȘȋȈȓȐșȤ ȋȐȗȖȒșȐȐ, ȕȖ ȕȍ 

ȗȖȓțȟȈȓȐ ȗȘȍȗȈȘȈȚȈ. ǿȍȚȊȍȘȚȈȧ ȋȘțȗȗȈ ȒȘȣș (n = 10) 
ȗȖȓțȟȈȓȈ ȗȘȍȗȈȘȈȚ, ȕȖ ȕȍ ȗȖȌȊȍȘȋȈȓȈșȤ ȋȐȗȖȒșȐȐ. 
ǫȐȗȖȒșȐȦ ȔȖȌȍȓȐȘȖȊȈȓȐ Ȋ ȉȈȘȖȒȈȔȍȘȍ ȗȘȖȚȖȟȕȖȋȖ 

ȚȐȗȈ ȖȉȢȍȔȖȔ 10 ȓ. ǲȘȣș 2-ȑ Ȑ 3-ȑ ȋȘțȗȗ ȗȖȌȕȐȔȈ-
ȓȐ ȕȈ ȊȣșȖȚț 6000 Ȕ șȖ șȒȖȘȖșȚȤȦ 50 Ȕ/ș. ǹȒȖȘȖșȚȤ 
ȗȖȌȢȍȔȈ ȖȞȍȕȐȊȈȓȐ ș ȗȖȔȖȡȤȦ șȈȔȖȓȍȚȕȖȋȖ ȈȓȤȚȐȔȍ-
ȚȘȈ Ȑ ȊȣșȖȚȖȔȍȚȘȈ. ȅȒșȗȖȏȐȞȐȧ ȕȈ ȊȣșȖȚȍ șȖșȚȈȊȓȧȓȈ 
2 ȟ. ǷȖȋȓȖȚȐȚȍȓȍȔ ǹǶ2 șȓțȎȐȓ 40% ȘȈșȚȊȖȘ ǲǶǵ. 
ǷȍȘȍȌ ȕȈȟȈȓȖȔ ȥȒșȗȍȘȐȔȍȕȚȈ ȎȐȊȖȚȕȣȝ șȖȌȍȘȎȈȓȐ 

Ȋ ȒȈȘȈȕȚȐȕȍ Ȋ ȚȍȟȍȕȐȍ 1 Ȕȍș ș ȖȉȧȏȈȚȍȓȤȕȣȔ ȒȓȐȕȐȟȍ-
șȒȐȔ ȖȉșȓȍȌȖȊȈȕȐȍȔ Ȑ ȊȣȉȘȈȒȖȊȒȖȑ ȗȖȌȖȏȘȐȚȍȓȤȕȣȝ 
ȕȈ ȏȈȉȖȓȍȊȈȕȐȍ ȖșȖȉȍȑ. ǷȘȖȚȖȒȖȓ ȥȒșȗȍȘȐȔȍȕȚȖȊ Ȋ 
ȘȈȏȌȍȓȈȝ ȊȣȉȖȘȈ, șȖȌȍȘȎȈȕȐȧ ȎȐȊȖȚȕȣȝ, ȔȖȌȍȓȐȘȖ-
ȊȈȕȐȧ ȗȈȚȖȓȖȋȐȟȍșȒȐȝ ȗȘȖȞȍșșȖȊ Ȑ ȊȣȊȍȌȍȕȐȧ ȎȐȊȖȚ-
ȕȣȝ Ȑȏ ȖȗȣȚȈ ȉȣȓ șȖșȚȈȊȓȍȕ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș ȗȘȐȕȞȐ-
ȗȈȔȐ ȉȐȖȥȚȐȒȐ Ȑ «ǴȍȎȌțȕȈȘȖȌȕȣȔȐ ȘȍȒȖȔȍȕȌȈȞȐȧȔȐ 
ȗȖ ȗȘȖȊȍȌȍȕȐȦ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȐȝ ȐșșȓȍȌȖȊȈȕȐȑ 
ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȓȈȉȖȘȈȚȖȘȕȣȝ ȎȐȊȖȚȕȣȝ» [8]. 
ǵȈ 22–23-ȑ ȌȍȕȤ ȉȍȘȍȔȍȕȕȖșȚȐ șȈȔȖȒ ȗȖȌȊȍȘȋȈȓȐ 

ȥȊȚȈȕȈȏȐȐ ȗțȚȍȔ ȊȕțȚȘȐȉȘȦȠȕȖȋȖ ȊȊȍȌȍȕȐȧ ȥȚȈȔȐȕȈ-
ȓȈ ȕȈȚȘȐȧ Ȋ ȌȖȏȍ 40 Ȕȋ/Ȓȋ ȔȈșșȣ ȚȍȓȈ. ǯȈȚȍȔ ȗȘȖȊȖȌȐ-
ȓȐ ȋȐșȚȖȓȖȋȐȟȍșȒȖȍ ȐșșȓȍȌȖȊȈȕȐȍ ȗȓȈȞȍȕȚ. ǴȈȚȍȘȐȈȓ 
ȉȣȓ ȏȈȒȖȕșȍȘȊȐȘȖȊȈȕ Ȋ 10% ȘȈșȚȊȖȘȍ ȜȖȘȔȈȓȐȕȈ. 
ǷȖșȓȍ șȚȈȕȌȈȘȚȕȖȑ ȋȐșȚȖȓȖȋȐȟȍșȒȖȑ ȖȉȘȈȉȖȚȒȐ ȚȒȈȕȤ 
ȉȣȓȈ ȏȈȓȐȚȈ Ȋ ȗȈȘȈȜȐȕ. ǰȏȋȖȚȖȊȓȍȕȕȣȍ ș ȗȈȘȈȜȐȕȖ-
Ȋȣȝ ȉȓȖȒȖȊ ȗȘȍȗȈȘȈȚȣ ȉȣȓȐ ȖȒȘȈȠȍȕȣ ȋȍȔȈȚȖȒșȐȓȐ-
ȕȖȔ Ȑ ȥȖȏȐȕȖȔ. ǷȖȓțȟȍȕȕȣȍ șȍȘȐȑȕȣȍ șȘȍȏȣ ȉȣȓȐ Ȑȏ-
țȟȍȕȣ ȗȖȌ șȊȍȚȖȊȣȔ ȔȐȒȘȖșȒȖȗȖȔ. ǫȐșȚȖȓȖȋȐȟȍșȒȖȍ 
ȐșșȓȍȌȖȊȈȕȐȍ ȔȈȚȍȘȐȈȓȈ ȊȣȗȖȓȕȍȕȖ ȕȈ ȒȈȜȍȌȘȍ ȗȈ-
ȚȖȓȖȋȐȟȍșȒȖȑ ȈȕȈȚȖȔȐȐ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ.
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ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ ȗȘȖȋȘȈȔȔ Microsoft Excel Ȑ Statistica 
6.0. ǸȈȏȓȐȟȐȧ șȟȐȚȈȓȐ șȚȈȚȐșȚȐȟȍșȒȐ ȌȖșȚȖȊȍȘȕȣȔȐ 
ȗȘȐ Ș <0,05. 

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǷȘȐ ȋȐșȚȖȓȖȋȐȟȍșȒȖȔ ȐșșȓȍȌȖȊȈȕȐȐ ȚȒȈȕȐ ȗȓȈȞȍȕ-
Țȣ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȝ ȎȐȊȖȚȕȣȝ ȉȣȓȐ ȖȉȕȈȘțȎȍȕȣ 
Ȋșȍ șȓȖȐ, ȗȘȐșțȚșȚȊțȦȡȐȍ Ȋ ȒȘȣșȐȕȖȑ ȝȖȘȐȖȈȓȓȈȕȚȖ-
ȐșȕȖȑ ȗȓȈȞȍȕȚȍ Ȋ ȕȖȘȔȍ (ȘȐș. 1). 
ǶșȕȖȊȕȣȔ ȗȖ ȚȖȓȡȐȕȍ șȓȖȍȔ ȗȓȈȞȍȕȚȣ ȉȣȓ ȓȈȉȐ-

ȘȐȕȚȕȣȑ șȓȖȑ, Ȋ ȒȖȚȖȘȖȔ ȕȈȉȓȦȌȈȓȐ ȉȖȓȤȠȖȍ ȒȖȓȐȟȍ-
șȚȊȖ ȘȍȏȒȖ ȗȖȓȕȖȒȘȖȊȕȣȝ ȈȕȈșȚȖȔȖȏȐȘțȦȡȐȝ șȖșțȌȖȊ. 
ǹȓȍȌțȦȡȐȔ ȗȖ ȊȣȘȈȎȍȕȕȖșȚȐ ȉȣȓ șȗȖȕȋȐȖȚȘȖȜȖȉȓȈșȚ, 

ǸȐș. 1. ǹȝȍȔȈȚȐȟȍșȒȖȍ ȐȏȖȉȘȈȎȍȕȐȍ șȓȖȍȊ ȗȓȈ-
ȞȍȕȚȣ ȒȘȣșȣ
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ǳȍȟȍȕȐȍ ȗȓȈȞȍȕȚȈȘȕȖȑ ȕȍȌȖșȚȈȚȖȟȕȖșȚȐ ȗȘȍȗȈȘȈȚȖȔ ȗȘȐȘȖȌȕȖȋȖ ȗȘȖȐșȝȖȎȌȍȕȐȧ Ȋ ȥȒșȗȍȘȐȔȍȕȚȍ

Ȋ ȒȖȚȖȘȖȔ ȖȗȘȍȌȍȓȧȓȐ ȒȖȔȗȈȒȚȕȖ ȘȈșȗȖȓȖȎȍȕȕȣȍ șȒȖ-
ȗȓȍȕȐȧ ȉȈȏȖȜȐȓȤȕȣȝ ȒȓȍȚȖȒ. ǲȓȍȚȒȐ șȗȖȕȋȐȖȚȘȖȜȖ-
ȉȓȈșȚȈ ȖȒȘțȎȈȓȐ șȓȐȊȈȦȡȐȍșȧ ȖȟȈȋȐ ȖȒȘțȋȓȖȑ Ȑ ȕȍ-
ȗȘȈȊȐȓȤȕȖȑ ȜȖȘȔȣ, ȗȘȍȌșȚȈȊȓȍȕȕȣȍ șȊȍȚȓȣȔȐ ȒȓȍȚ-
ȒȈȔȐ ș ȗȐȒȕȖȚȐȟȕȣȔ ȧȌȘȖȔ Ȑ ȘȈșȠȐȘȍȕȕȣȔȐ ȗȖȓȕȖ-
ȒȘȖȊȕȣȔȐ șȖșțȌȈȔȐ ș ȚȖȕȒȖȑ șȚȍȕȒȖȑ. ǬȍȞȐȌțȈȓȤȕȣȑ 

șȓȖȑ — șȈȔȣȑ ȗȍȘȐȜȍȘȐȟȍșȒȐȑ șȓȖȑ ȗȓȈȞȍȕȚȈȘȕȖȑ 
ȚȒȈȕȐ — ȉȣȓ ȗȘȍȌșȚȈȊȓȍȕ ȚȖȕȒȖȑ ȗȘȖșȓȖȑȒȖȑ ȗȘȍȐȔț-
ȡȍșȚȊȍȕȕȖ țȗȓȖȡȍȕȕȣȝ ȌȍȞȐȌțȈȓȤȕȣȝ ȒȓȍȚȖȒ. ǹȓȖȑ 
ȝȖȘȐȈȓȤȕȖȑ ȗȓȈșȚȐȕȒȐ ȉȣȓ ȕȍ ȊșȍȋȌȈ ȝȖȘȖȠȖ ȘȈȏȓȐ-
ȟȐȔ. Ǫ ȕȍȔ ȖȗȘȍȌȍȓȧȓȐ ȖȚȍȟȕțȦ ȊȖȓȖȒȕȐșȚțȦ ȚȒȈȕȤ ș 
ȒȘțȗȕȣȔȐ ȗȖȓȕȖȒȘȖȊȕȣȔȐ șȖșțȌȈȔȐ. 

ǺȈȉȓȐȞȈ. ǺȖȓȡȐȕȈ șȓȖȍȊ ȗȓȈȞȍȕȚȣ ț ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȝ ȒȘȣș (ȔȒȔ, Ǵ ± m)

ǫȘțȗȗȈ ǷȓȈȞȍȕȚȈ
ǹȓȖȐ ȗȓȈȞȍȕȚȣ

ȓȈȉȐȘȐȕȚȕȣȑ șȗȖȕȋȐȖȚȘȖȜȖȉȓȈșȚ ȌȍȞȐȌțȈȓȤȕȣȑ 

1-ȧ (ȒȖȕȚȘȖȓȤȕȈȧ) 2546,91 ± 177,51 1933,80 ± 213,40 461,39 ± 66,67 151,72 ± 35,60

2-ȧ (ȋȐȗȖȒșȐȧ + 
ǺȘȈțȔȍȓȤ ǹ) 

2093,05 ± 258,40 1391,32 ± 179,01* 529,41 ± 122,50 172,32 ± 36,18

3-ȧ (ȋȐȗȖȒșȐȧ) 1677,62 ± 140,35** 972,69 ± 141,02** 442,45 ± 48,37 262,48 ± 47,69*

4-ȧ (ǺȘȈțȔȍȓȤ ǹ) 2787,76 ± 199,79 2065,71 ± 185,10 569,18 ± 145,24 152,34 ± 37,00

* — Ș <0,05, ** — Ș <0,001 ȗȖ ȖȚȕȖȠȍȕȐȦ Ȓ ȒȖȕȚȘȖȓȦ

ǸȐș. 2. ǷȓȈȞȍȕȚȈ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȝ ȒȘȣș ȕȈ 22-ȑ ȌȍȕȤ ȉȍȘȍȔȍȕȕȖșȚȐ
ǶȒȘȈșȒȈ ȋȍȔȈȚȖȒșȐȓȐȕȖȔ Ȑ ȥȖȏȐȕȖȔ. ǻȊ. 100. Ǩ — ȗȓȈȞȍȕȚȣ ȒȘȣșȣ 1-ȑ (ȒȖȕȚȘȖȓȤȕȖȑ) ȋȘțȗȗȣ: șȓȖȑ ȓȈȉȐ-
ȘȐȕȚȈ, șȗȖȕȋȐȖȚȘȖȜȖȉȓȈșȚ, ȌȍȞȐȌțȈȓȤȕȣȑ șȓȖȑ. ǩ — ȗȓȈȞȍȕȚȈ ȒȘȣșȣ 2-ȑ ȋȘțȗȗȣ (ȋȐȗȖȒșȐȧ + ǺȘȈțȔȍȓȤ ǹ), 
ȐȔȍȍȚ șȝȖȎȍȍ șȚȘȖȍȕȐȍ ș ȒȖȕȚȘȖȓȍȔ, șȓȖȑ ȓȈȉȐȘȐȕȚȈ ȕȍșȒȖȓȤȒȖ ȐșȚȖȕȟȍȕ. Ǫ — ȗȓȈȞȍȕȚȈ ȒȘȣșȣ 3-ȑ ȋȘțȗȗȣ 
(ȋȐȗȖȒșȐȧ), ȖȚȔȍȟȈȦȚșȧ țȔȍȕȤȠȍȕȐȍ ȚȖȓȡȐȕȣ ȗȓȈȞȍȕȚȣ, Ȋ ȖșȕȖȊȕȖȔ ȍȍ ȓȈȉȐȘȐȕȚȕȖȋȖ șȓȖȧ, Ȑ ȋȐȗȍȘȗȓȈȏȐȧ Ȍȍ-
ȞȐȌțȈȓȤȕȖȑ ȖȉȖȓȖȟȒȐ. ǫ — ȗȓȈȞȍȕȚȈ ȒȘȣșȣ 4-ȑ ȋȘțȗȗȣ (ǺȘȈțȔȍȓȤ ǹ), ȕȍ ȖȚȓȐȟȈȍȚșȧ ȖȚ ȒȖȕȚȘȖȓȤȕȖȋȖ ȖȉȘȈȏȞȈ
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ǨȕȈȓȐȏ ȗȖȓțȟȍȕȕȣȝ ȋȐșȚȖȓȖȋȐȟȍșȒȐȝ ȗȘȍȗȈȘȈȚȖȊ 
ȗȖȏȊȖȓȐȓ ȖȗȘȍȌȍȓȐȚȤ ȐȏȔȍȕȍȕȐȧ șȚȘțȒȚțȘȣ ȗȓȈȞȍȕȚȣ 
Ȑ ȚȖȓȡȐȕȣ ȍȍ șȓȖȍȊ ț ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȝ ȒȘȣș, ȗȖȌ-
ȊȍȘȋȕțȚȣȝ ȋȐȗȖȒșȐȐ (ȘȐș. 2, ȚȈȉȓȐȞȈ). 
ǪȣȧȊȓȍȕȖ ȌȖșȚȖȊȍȘȕȖȍ țȔȍȕȤȠȍȕȐȍ ȗȖ șȘȈȊȕȍȕȐȦ 

ș ȒȖȕȚȘȖȓȍȔ ȚȖȓȡȐȕȣ ȗȓȈȞȍȕȚȣ Ȋ 3-ȑ ȋȘțȗȗȍ ȕȈȉȓȦ-
ȌȍȕȐȧ (ȕȈ 34,1%), Ȋ 2-ȑ ȋȘțȗȗȍ ȉȣȓȈ ȖȚȔȍȟȍȕȈ Țȍȕ-
ȌȍȕȞȐȧ Ȓ țȔȍȕȤȠȍȕȐȦ ȚȖȓȡȐȕȣ ȗȓȈȞȍȕȚȣ, ȖȌȕȈȒȖ 
șȚȈȚȐșȚȐȟȍșȒȐ ȏȕȈȟȐȔȣȝ ȘȈȏȓȐȟȐȑ ȥȚȖȋȖ ȗȖȒȈȏȈȚȍȓȧ 
ș ȗȖȒȈȏȈȚȍȓȍȔ ȒȖȕȚȘȖȓȤȕȖȑ ȋȘțȗȗȣ ȕȍ ȖȉȕȈȘțȎȍȕȖ. 
ǷȖȒȈȏȈȕȖ ȊȓȐȧȕȐȍ ȋȐȗȖȒșȐȐ ȕȈ ȚȖȓȡȐȕț ȓȈȉȐȘȐȕȚ-

ȕȖȋȖ șȓȖȧ ȗȓȈȞȍȕȚȣ: ȖȕȈ ȉȣȓȈ ȔȍȕȤȠȍ ȒȖȕȚȘȖȓȤȕȖȑ 
Ȋ 1,5 Ȑ 2 ȘȈȏȈ ȊȖ 2-ȑ Ȑ 3-ȑ ȋȘțȗȗȈȝ șȖȖȚȊȍȚșȚȊȍȕȕȖ. 
ǰȏȊȍșȚȕȖ, ȟȚȖ șȓȖȑ ȓȈȉȐȘȐȕȚȈ ȧȊȓȧȍȚșȧ ȖșȕȖȊȕȣȔ Ȑ 
ȒȘȈȑȕȍ ȊȈȎȕȣȔ Ȍȓȧ șȕȈȉȎȍȕȐȧ ȥȔȉȘȐȖȕȈ ȗȐȚȈȚȍȓȤ-
ȕȣȔȐ ȊȍȡȍșȚȊȈȔȐ Ȑ ȖșțȡȍșȚȊȓȍȕȐȧ ȋȈȏȖȖȉȔȍȕȈ. 

CȓȖȑ șȗȖȕȋȐȖȚȘȖȜȖȉȓȈșȚȈ Ȋ ȔȍȕȤȠȍȑ șȚȍȗȍȕȐ ȊȓȐ-
ȧȍȚ ȕȈ ȗȘȖȞȍșșȣ ȖȉȔȍȕȈ ȊȍȡȍșȚȊ [9]. ǭȋȖ ȚȖȓȡȐȕȈ 
ȕȈȝȖȌȐȓȈșȤ Ȋ ȗȘȍȌȍȓȈȝ 400–600 ȔȒȔ. ǴȐȕȐȔȈȓȤȕȣȍ 
ȏȕȈȟȍȕȐȧ ȉȣȓȐ ȗȖȓțȟȍȕȣ Ȋ 3-ȑ ȋȘțȗȗȍ ȎȐȊȖȚȕȣȝ, 
Ȉ ȔȈȒșȐȔȈȓȤȕȣȍ — Ȋ 4-ȑ ȋȘțȗȗȍ, ȖȌȕȈȒȖ ȌȖșȚȖȊȍȘ-
ȕȣȝ ȘȈȏȓȐȟȐȑ Ȋ ȚȖȓȡȐȕȍ șȗȖȕȋȐȖȚȘȖȜȖȉȓȈșȚȈ ȔȍȎȌț 
ȋȘțȗȗȈȔȐ ȕȍ ȊȣȧȊȓȍȕȖ.
ǺȖȓȡȐȕȈ ȌȍȞȐȌțȈȓȤȕȖȑ ȚȒȈȕȐ ȊȈȘȤȐȘȖȊȈȓȈ Ȋ ȗȘȍ-

ȌȍȓȈȝ ȖȚ 150 ȌȖ 300 ȔȒȔ. ǴȈȒșȐȔȈȓȤȕȖȑ ȚȖȓȡȐȕȈ Ȍȍ-
ȞȐȌțȈȓȤȕȖȋȖ șȓȖȧ ȉȣȓȈ Ȋ 3-ȑ ȋȘțȗȗȍ, ȗȘȐ ȥȚȖȔ ȖȕȈ 
ȌȖșȚȖȊȍȘȕȖ ȖȚȓȐȟȈȓȈșȤ ȖȚ ȒȖȕȚȘȖȓȧ. Ǫ ȚȘȍȝ ȌȘțȋȐȝ 
ȋȘțȗȗȈȝ ȚȖȓȡȐȕȈ ȌȍȞȐȌțȈȓȤȕȖȋȖ șȓȖȧ ȉȣȓȈ ȗȘȐȉȓȐ-
ȏȐȚȍȓȤȕȖ ȖȌȐȕȈȒȖȊȖȑ.
ǴȈȒșȐȔȈȓȤȕȈȧ ȚȖȓȡȐȕȈ ȝȖȘȐȈȓȤȕȖȑ ȗȓȈșȚȐȕȒȐ 

(ȗȘȐ ȊȖȏȔȖȎȕȖșȚȐ ȗȘȖȊȍȌȍȕȐȧ ȐȏȔȍȘȍȕȐȑ) șȖșȚȈȊȐ-
ȓȈ 235,76 ȔȒȔ, ȔȐȕȐȔȈȓȤȕȈȧ — 132,51 ȔȒȔ. ǷȘȖȊȍ-
șȚȐ ȐȏȔȍȘȍȕȐȧ țȌȈȓȖșȤ ȕȍ ȊȖ Ȋșȍȝ șȓțȟȈȧȝ. ǷȖȌȖȉȕțȦ 
șȐȚțȈȞȐȦ ȕȈȉȓȦȌȈȓȐ Ȑ Ȋ ȖȚȕȖȠȍȕȐȐ șȓȖȧ ȋȐȋȈȕȚșȒȐȝ 
ȒȓȍȚȖȒ. ȅȚȖ ȉȣȓȖ șȊȧȏȈȕȖ ș ȚȍȔ, ȟȚȖ țȒȈȏȈȕȕȣȑ șȓȖȑ 
ȕȍ ȐȔȍȓ ȟȍȚȒȐȝ ȋȘȈȕȐȞ Ȑ șȖșȚȖȧȓ Ȑȏ ȌȊțȝ-ȚȘȍȝ ȖȚȌȍȓȤ-
ȕȖ ȘȈșȗȖȓȖȎȍȕȕȣȝ ȒȓȍȚȖȒ ș ȖȉȐȓȤȕȖȑ ȞȐȚȖȗȓȈȏȔȖȑ Ȑ 
ȖȌȐȕȖȟȕȣȔ ȒȘțȗȕȣȔ ȧȌȘȖȔ ș ȝȖȘȖȠȖ ȊȣȘȈȎȍȕȕȣȔ 
ȧȌȘȣȠȒȖȔ.
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȗȘȖȊȍȌȍȕȕȣȍ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȍ 

ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȒȈȏȈȓȐ, ȟȚȖ ȋȐȗȖȒșȐȧ ȗȘȍȕȈȚȈȓȤȕȖ-
ȋȖ ȗȍȘȐȖȌȈ ȖȒȈȏȣȊȈȍȚ ȘȍȏȒȖ ȖȚȘȐȞȈȚȍȓȤȕȖȍ ȊȓȐȧȕȐȍ 
ȕȈ ȜȖȘȔȐȘȖȊȈȕȐȍ ȗȓȈȞȍȕȚȣ, șȗȖșȖȉșȚȊțȍȚ șȕȐȎȍȕȐȦ 
ȗȓȈȞȍȕȚȈȘȕȣȝ ȗȈȘȈȔȍȚȘȖȊ Ȑ șȊȐȌȍȚȍȓȤșȚȊțȍȚ Ȗ ȘȈȏȊȐ-
ȚȐȐ ȗȓȈȞȍȕȚȈȘȕȖȑ ȕȍȌȖșȚȈȚȖȟȕȖșȚȐ. ǷȘȐȔȍȕȍȕȐȍ ȒȖȔ-
ȗȓȍȒșȕȖȋȖ ȈȕȚȐȋȖȔȖȚȖȒșȐȟȍșȒȖȋȖ ȗȘȍȗȈȘȈȚȈ «ǺȘȈț-
ȔȍȓȤ ǹ» ȊȖ ȊȘȍȔȧ ȉȍȘȍȔȍȕȕȖșȚȐ, ȗȘȖȚȍȒȈȦȡȍȑ ȕȈ 
ȜȖȕȍ ȝȘȖȕȐȟȍșȒȖȑ ȋȐȗȖȒșȐȐ, ȖȒȈȏȣȊȈȍȚ ȗȖȓȖȎȐȚȍȓȤ-

ȕȖȍ ȊȓȐȧȕȐȍ ȕȈ ȜȖȘȔȐȘȖȊȈȕȐȍ ȗȓȈȞȍȕȚȣ, șȚȐȔțȓȐȘț-
ȍȚ ȘȈȏȊȐȚȐȍ Ȋ ȕȍȑ ȒȖȔȗȍȕșȈȚȖȘȕȖ-ȗȘȐșȗȖșȖȉȐȚȍȓȤȕȣȝ 
ȘȍȈȒȞȐȑ, ȗȘȐȊȖȌȧȡȐȝ Ȓ țȊȍȓȐȟȍȕȐȦ ȍȍ ȔȈșșȣ.
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Investigation of mechanisms of sensibilization 
of tumor cells by new synthetic progestin buterol
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One of the most frequent problems in the chemotherapy of hormone dependent tumors is the development of 
resistance in tumor cells to cytostatics. The main role among possible mechanisms of such resistance plays over-
expression of P-glycoprotein, MRP and BCRP — the ABC-transporters family proteins, and Bcl-2 — antiapoptotic 
protein. In this study new synthetic analog of progesterone — buterol — was investigated as a perspective 
sensibilizing compound, e.g. compound, which increases sensitivity to anticancer drugs. It was shown, that buterol 
strengthens cytostatic effect of doxorubicin and etoposid in breast cancer cells in vitro. Also it was demonstrated that 
buterol decreases BCRP, P-glycoprotein and MRP mRNA expression in common on the 10th day of incubation. Besides, 
buterol suppresses mRNA expression of Bcl-2. Thus mechanisms of sensitization in MCF-7 cells are associated with 
the decrease of transporter proteins expression and antiapoptotic Bcl-2 protein expression.
Key words: multidrug resistance, progestins, breast cancer
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ȚȍȘȈȗȐȐ ȥȚȐȝ ȏȈȉȖȓȍȊȈȕȐȑ ȠȐȘȖȒȖ ȘȈșȗȘȖșȚȘȈȕȍȕȖ 
ȘȈȏȊȐȚȐȍ ȜȍȕȖȔȍȕȈ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ 
țșȚȖȑȟȐȊȖșȚȐ (Ǵǳǻ). Ǭȓȧ ȌȈȕȕȖȋȖ șȖșȚȖȧȕȐȧ ȝȈȘȈȒ-
ȚȍȘȕȈ ȗȖȚȍȘȧ ȟțȊșȚȊȐȚȍȓȤȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ Ȓȓȍ-
ȚȖȒ Ȓ ȞȐȚȖșȚȈȚȐȟȍșȒȐȔ ȗȘȍȗȈȘȈȚȈȔ [2]. Ǫ ȘȈȏȊȐ-
ȚȐȐ ȜȍȕȖȔȍȕȈ Ǵǳǻ ȕȈȐȉȖȓȤȠțȦ ȘȖȓȤ ȐȋȘȈȍȚ ȋȘțȗȗȈ 
ǨǺǼ-ȏȈȊȐșȐȔȣȝ ȚȘȈȕșȔȍȔȉȘȈȕȕȣȝ ȗȍȘȍȕȖșȟȐȒȖȊ. 
ǲ ȕȐȔ ȖȚȕȖșȧȚ P-ȋȓȐȒȖȗȘȖȚȍȐȕ, ȉȍȓȒȐ MRP (multydrug 
resistance-related protein — ȉȍȓȖȒ, ȖȚȊȍȚșȚȊȍȕȕȣȑ ȏȈ 

l e d h j n - a h n k n c h ) e q j h e  o p n a k e l{ 
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țșȚȖȑȟȐȊȖșȚȤ ȒȖ ȔȕȖȋȐȔ ȓȍȒȈȘșȚȊȍȕȕȣȔ ȊȍȡȍșȚȊȈȔ) Ȑ 
BCRP (breast cancer resistance protein — ȉȍȓȖȒ, ȖȚȊȍȚ-
șȚȊȍȕȕȣȑ ȏȈ ȘȍȏȐȕșȚȍȕȚȕȖșȚȤ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ 
Ȓ ȓȍȒȈȘșȚȊȍȕȕȣȔ ȊȍȡȍșȚȊȈȔ) [3], ȊȣȒȈȟȐȊȈȦȡȐȍ ȞȐ-
ȚȖșȚȈȚȐȒȐ Ȑȏ ȒȓȍȚȒȐ ȗȘȖȚȐȊ ȋȘȈȌȐȍȕȚȈ ȒȖȕȞȍȕȚȘȈȞȐȐ 
[4]. ǲȘȖȔȍ ȚȖȋȖ, Ȋ ȘȈȏȊȐȚȐȐ Ǵǳǻ ȗȘȐȕȐȔȈȦȚ țȟȈșȚȐȍ 
șȐșȚȍȔȈ ȋȓțȚȈȚȐȖȕȈ/ȋȓțȚȈȚȐȖȕȚȘȈșȜȍȘȈȏȣ, ȖȚȊȍȟȈȦ-
ȡȈȧ ȏȈ ȔȍȚȈȉȖȓȐȏȔ ȒșȍȕȖȉȐȖȚȐȒȖȊ [5], Ȑ ȘȧȌ ȗȘȖȞȍș-
șȖȊ, țȟȈșȚȊțȦȡȐȝ Ȋ țȋȕȍȚȍȕȐȐ ȈȗȖȗȚȖȏȈ [6]. Ǫ ȕȈșȚȖȧ-
ȡȍȍ ȊȘȍȔȧ ȕȈȐȉȖȓȍȍ ȗȍȘșȗȍȒȚȐȊȕȣȔ ȗțȚȍȔ ȗȘȍȖȌȖȓȍ-
ȕȐȧ Ǵǳǻ șȟȐȚȈȦȚ ȗȖȐșȒ ȐȕȋȐȉȐȚȖȘȖȊ ȉȍȓȒȖȊ-ȗȍȘȍȕȖș-
ȟȐȒȖȊ șȍȔȍȑșȚȊȈ ABC [7]. ǵȍșȔȖȚȘȧ ȕȈ ȗȘȖȊȖȌȐȔȣȍ Ȋ 
ȗȖșȓȍȌȕȐȍ ȋȖȌȣ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȌȖȉȕȣȝ ȐȕȋȐȉȐȚȖȘȖȊ 
(ȚȈȘȐȒȊȐȌȈȘ, ȊȖȋȖȕȐȕ, ȞȐȒȓȖșȗȖȘȐȕ), ȗȖȒȈ ȕȐ ȖȌȐȕ Ȑȏ 
ȕȐȝ ș ȞȍȓȤȦ ȗȘȍȖȌȖȓȍȕȐȧ Ǵǳǻ Ȋ ȒȓȐȕȐȟȍșȒȖȑ ȗȘȈȒȚȐ-
Ȓȍ ȕȍ ȗȘȐȔȍȕȧȦȚ.
ǲȈȒ ȗȖȒȈȏȈȓȐ ȕȈȠȐ Ȑ ȓȐȚȍȘȈȚțȘȕȣȍ ȌȈȕȕȣȍ, Ȓ ȗȍȘ-

șȗȍȒȚȐȊȕȣȔ ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȔ ȊȍȡȍșȚȊȈȔ ȖȚȕȖșȧȚ-
șȧ ȋȍșȚȈȋȍȕȣ, ȗȖșȒȖȓȤȒț Ȋ șȚȘțȒȚțȘȍ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ 
ȗȘȐșțȚșȚȊțȍȚ șȍȓȍȒȚȐȊȕȣȑ Ȍȓȧ ȗȘȖȋȍșȚȍȘȖȕȈ (ȗȘȐȘȖȌ-
ȕȖȋȖ ȈȕȈȓȖȋȈ ȋȍșȚȈȋȍȕȖȊ) țȟȈșȚȖȒ șȊȧȏȣȊȈȕȐȧ [8] Ȑ Ȍȓȧ 
ȕȍȒȖȚȖȘȣȝ ȋȍșȚȈȋȍȕȖȊ ȗȖȒȈȏȈȕȈ șȗȖșȖȉȕȖșȚȤ ȐȕȋȐȉȐ-
ȘȖȊȈȚȤ ȈȒȚȐȊȕȖșȚȤ Ȑ ȥȒșȗȘȍșșȐȦ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ [9]. 
ǲȘȖȔȍ ȚȖȋȖ, șțȡȍșȚȊțȍȚ ȊȏȈȐȔȖșȊȧȏȤ ȔȍȎȌț țȘȖȊȕȍȔ 
Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ Ȑ șȚȍȘȖȐȌȖȋȍȕȍȏȖȔ ȒȈȒ Ȋ ȕȖȘȔȈȓȤ-
ȕȣȝ, ȚȈȒ Ȑ Ȋ ȖȗțȝȖȓȍȊȣȝ ȚȒȈȕȧȝ [10], Ȑ șȚȍȘȖȐȌȕȣȍ 
ȋȖȘȔȖȕȣ ȘȍȋțȓȐȘțȦȚ ȚȘȈȕșȒȘȐȗȞȐȦ BCRP [11]. ǵȈ-
ȓȐȟȐȍ șȍȕșȐȉȐȓȐȏȐȘțȦȡȍȑ ȈȒȚȐȊȕȖșȚȐ țȎȍ ȗȖȒȈȏȈȕȖ 
Ȍȓȧ ȗȘȖȋȍșȚȍȘȖȕȈ Ȑ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ — ȒȓȈșșȐȟȍ-
șȒȐȝ ȋȍșȚȈȋȍȕȖȊ, ȐșȗȖȓȤȏțȍȔȣȝ Ȋ ȒȓȐȕȐȟȍșȒȖȑ ȗȘȈȒ-
ȚȐȒȍ. ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ Ȋ ȉȖȓȤȠȍȑ șȚȍȗȍȕȐ ȗȖȌȈȊȓȧ-
ȍȚ șȖșȚȖȧȕȐȍ Ǵǳǻ, ȟȍȔ ȗȘȖȋȍșȚȍȘȖȕ, ȖȌȕȈȒȖ ȌȈȕȕȣȑ 
ȥȜȜȍȒȚ ȗȘȐșțȚșȚȊțȍȚ ȚȖȓȤȒȖ ȗȘȐ ȐșȗȖȓȤȏȖȊȈȕȐȐ Ȋȣ-
șȖȒȐȝ ȒȖȕȞȍȕȚȘȈȞȐȑ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈȚȈ, ȟȚȖ Ȋȣȏȣ-
ȊȈȍȚ ȕȍȎȍȓȈȚȍȓȤȕȣȍ ȗȖȉȖȟȕȣȍ ȧȊȓȍȕȐȧ, ȚȈȒȐȍ ȒȈȒ ȋȖ-
ȓȖȊȖȒȘțȎȍȕȐȍ, ȘȊȖȚȈ, ȘȈȏȊȐȚȐȍ ȈȕȌȘȖȋȍȕȖȗȖȌȖȉȕȣȝ 
ȥȜȜȍȒȚȖȊ [12]. Ǫ șȊȧȏȐ ș ȥȚȐȔ ȞȍȓȍșȖȖȉȘȈȏȍȕ ȗȖȐșȒ 
șȖȍȌȐȕȍȕȐȑ, ȊȣȏȣȊȈȦȡȐȝ ȔȐȕȐȔȈȓȤȕȣȍ ȗȖȉȖȟȕȣȍ 
ȧȊȓȍȕȐȧ, ȕȖ ȚȈȒȎȍ ȥȜȜȍȒȚȐȊȕȖ ȐȕȋȐȉȐȘțȦȡȐȝ ȥȒș-
ȗȘȍșșȐȦ ȉȍȓȒȖȊ-ȗȍȘȍȕȖșȟȐȒȖȊ.
Ǫ ȌȈȕȕȖȔ ȐșșȓȍȌȖȊȈȕȐȐ ȉȣȓ Ȑȏțȟȍȕ ȕȖȊȣȑ șȐȕ-

ȚȍȚȐȟȍșȒȐȑ ȋȍșȚȈȋȍȕ — ȉțȚȍȘȖȓ (17Į-ȈȞȍȚȖȒșȐ-3ǃ-
ȉțȚȈȕȖȐȓȖȒșȐ-6-ȔȍȚȐȓ-ȗȘȍȋȕȈ-4,6-ȌȐȍȕ-20-Ȗȕ), 
șȚȘțȒȚțȘȕȖȑ ȖșȖȉȍȕȕȖșȚȤȦ ȒȖȚȖȘȖȋȖ ȧȊȓȧȍȚșȧ ȏȈȔȍ-
ȕȈ ȝȈȘȈȒȚȍȘȕȖȑ Ȍȓȧ ȗȘȖȋȍșȚȍȘȖȕȈ Ȑ ȉȖȓȤȠȐȕșȚȊȈ ȍȋȖ 
ȈȕȈȓȖȋȖȊ 3-ȒȍȚȖ-ȋȘțȗȗȣ ȕȈ șȓȖȎȕȖȥȜȐȘȕțȦ ȉțȚȈȕȖ-
ȐȓȖȒșȐ-ȋȘțȗȗȐȘȖȊȒț (ȜȖȘȔțȓȈ ȉțȚȍȘȖȓȈ Ȋ șȘȈȊȕȍ-
ȕȐȐ ș ȌȘțȋȐȔȐ ȋȍșȚȈȋȍȕȈȔȐ ȗȘȍȌșȚȈȊȓȍȕȈ ȕȈ ȘȐș. 1). 
ǪȖȏȔȖȎȕȖ, ȒȈȘȉȖȕȐȓ ȌȈȕȕȖȑ ȋȘțȗȗȐȘȖȊȒȐ ȉțȚȍȘȖȓȈ 
șȗȖșȖȉȍȕ ȊșȚțȗȈȚȤ Ȋ ȕȍȒȖȊȈȓȍȕȚȕȖȍ ȊȏȈȐȔȖȌȍȑșȚȊȐȍ 
ș SH-ȋȘțȗȗȖȑ ȕțȒȓȍȖȚȐȌ-șȊȧȏȣȊȈȦȡȍȋȖ ȌȖȔȍȕȈ ȉȍȓ-
ȒȖȊ-ȗȍȘȍȕȖșȟȐȒȖȊ. ǩȓȈȋȖȌȈȘȧ ȖȚșțȚșȚȊȐȦ Ȋ șȚȘțȒȚț-
Șȍ ȉțȚȍȘȖȓȈ 3-ȒȍȚȖ-ȋȘțȗȗȣ, ȝȈȘȈȒȚȍȘȕȖȑ ȚȈȒȎȍ Ȑ Ȍȓȧ 
ȒȓȈșșȐȟȍșȒȐȝ ȈȕȌȘȖȋȍȕȖȊ, Ȗȕ ȕȍ ȗȘȖȧȊȓȧȍȚ ȗȖȉȖȟȕȖȋȖ 
ȈȕȌȘȖȋȍȕȕȖȋȖ Ȑ ȔȐȕȍȘȈȓȖȒȖȘȚȐȒȖȐȌȕȖȋȖ ȌȍȑșȚȊȐȧ Ȋ 
ȖȚȓȐȟȐȍ ȖȚ ȗȘȖȋȍșȚȍȘȖȕȈ Ȑ ȌȘțȋȐȝ șȐȕȚȍȚȐȟȍșȒȐȝ ȋȍ-
șȚȈȋȍȕȖȊ [13].
ǲȘȖȔȍ ȚȖȋȖ, Ȍȓȧ ȉțȚȍȘȖȓȈ țȎȍ ȗȖȒȈȏȈȕȖ ȕȈȓȐȟȐȍ 

șȖȉșȚȊȍȕȕȖȑ ȞȐȚȖșȚȈȚȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȐ ȗȖ ȖȚȕȖ-

ȠȍȕȐȦ Ȓ ȒȓȍȚȖȟȕȣȔ ȒțȓȤȚțȘȈȔ ȥȗȐȚȍȓȐȖȐȌȕȖȋȖ ȘȈȒȈ 
ȠȍȑȒȐ ȔȈȚȒȐ Ȑ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ in vitro, ȗȘȐ-
ȟȍȔ ȕȈ ȒțȓȤȚțȘȍ ȘȈȒȈ ȠȍȑȒȐ ȔȈȚȒȐ ȌȈȕȕȈȧ ȗȘȖȚȐȊȖ-
ȖȗțȝȖȓȍȊȈȧ ȈȒȚȐȊȕȖșȚȤ ȉțȚȍȘȖȓȈ Ȋ ȕȍșȒȖȓȤȒȖ ȘȈȏ 
ȗȘȍȊȖșȝȖȌȐȚ ȥȜȜȍȒȚ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ [14]. ǻ ȉț-
ȚȍȘȖȓȈ ȚȈȒȎȍ ȖȉȕȈȘțȎȍȕȈ șȗȖșȖȉȕȖșȚȤ ȐȕȋȐȉȐȘȖȊȈȚȤ 
ȈȒȚȐȊȕȖșȚȤ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ Ȋ ȒȓȍȚȒȈȝ ȘȈȒȈ ȔȖȓȖȟȕȖȑ 
Ȏȍȓȍȏȣ, ȘȍȏȐșȚȍȕȚȕȣȝ Ȓ ȌȖȒșȖȘțȉȐȞȐȕț, Ȑ Ȋ ȒȓȍȚȒȈȝ 
ȘȈȒȈ ȋȖȘȚȈȕȐ, ȘȍȏȐșȚȍȕȚȕȣȝ Ȓ ȊȐȕȒȘȐșȚȐȕț [13].
Ǫ ȌȈȕȕȖȑ ȘȈȉȖȚȍ ȐșșȓȍȌȖȊȈȕȖ ȊȓȐȧȕȐȍ ȉțȚȍȘȖȓȈ 

ȕȈ ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȌȖȒșȖȘțȉȐȞȐȕȈ Ȑ ȥȚȖ-
ȗȖȏȐȌȈ Ȑ ȕȈ ȚȘȈȕșȒȘȐȗȞȐȖȕȕțȦ ȈȒȚȐȊȕȖșȚȤ ȉȍȓȒȖȊ-
ȗȍȘȍȕȖșȟȐȒȖȊ, țȟȈșȚȊțȦȡȐȝ ȊȖ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍ-
ȒȈȘșȚȊȍȕȕȖȑ țșȚȖȑȟȐȊȖșȚȐ, Ȑ ȉȍȓȒȖȊ, ȘȍȋțȓȐȘțȦȡȐȝ 
ȈȗȖȗȚȖȏ.

ǸȐș. 1. ǹȚȘțȒȚțȘȕȣȍ ȜȖȘȔțȓȣ ȋȍșȚȈȋȍȕȖȊ.
Ǩ – ȗȘȖȋȍșȚȍȘȖȕ (ȗȘȍȋȕ-4-ȍȕ-3,20-ȌȐȖȕ);
ǩ – ȉțȚȍȘȖȓ (17Į-ȈȞȍȚȖȒșȐ-3ǃ-ȉțȚȈȕȖȐȓȖȒșȐ-6-ȔȍȚȐȓ-
ȗȘȍȋȕȈ-4,6-ȌȐȍȕ-20-Ȗȕ);
Ǫ – ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ (17-ȋȐȌȘȖȒșȐ-6-ȔȍȚȐȓȗȘȍȋȕȈ-
1,4-ȌȐȍȕ-3,20-ȌȐȖȕ)

ǭ.Ǫ.ǶȌȐȕȞȖȊȈ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 69–74
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ǰșșȓȍȌȖȊȈȕȐȍ ȔȍȝȈȕȐȏȔȖȊ șȍȕșȐȉȐȓȐȏȈȞȐȐ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȕȖȊȣȔ șȐȕȚȍȚȐȟȍșȒȐȔ ȋȍșȚȈȋȍȕȖȔ ȉțȚȍȘȖȓȖȔ

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

ǩȣȓȐ ȐșșȓȍȌȖȊȈȕȣ șȓȍȌțȦȡȐȍ ȊȍȡȍșȚȊȈ: ȉțȚȍȘȖȓ — 
17Į-ȈȞȍȚȖȒșȐ-3ǃ-ȉțȚȈȕȖȐȓȖȒșȐ-6-ȔȍȚȐȓ-ȗȘȍȋȕȈ-4,6-
ȌȐȍȕ-20-Ȗȕ, șȐȕȚȍȏȐȘȖȊȈȕ Ȋ ȅȕȌȖȒȘȐȕȖȓȖȋȐȟȍșȒȖȔ 
ȕȈțȟȕȖȔ ȞȍȕȚȘȍ ȋ. ǴȖșȒȊȣ (ǹȍȘȋȍȍȊ Ƿ.Ǫ. Ȑ șȖȚȘ.,
ȗȈȚȍȕȚ ǸǼ ȹ 2292209 ȖȚ 27.12.2007); ȔȍȋȍșȚȘȖ-
ȓȈ ȈȞȍȚȈȚ — 17-ȋȐȌȘȖȒșȐ-6-ȔȍȚȐȓȗȘȍȋȕȈ-1,4-ȌȐȍȕ-
3,20-ȌȐȖȕ («Sigma», ǹȀǨ); ȌȖȒșȖȘțȉȐȞȐȕ, ȥȚȖȗȖȏȐȌ 
(«ǼȈȘȔȈȝȍȔȐ ǩ.Ǫ.», ǵȐȌȍȘȓȈȕȌȣ). ǹȚȘțȒȚțȘȕȣȍ ȜȖȘ-
Ȕțȓȣ ȋȍșȚȈȋȍȕȖȊ ȗȘȍȌșȚȈȊȓȍȕȣ ȕȈ ȘȐș. 1.
ǲȓȍȚȖȟȕțȦ ȒțȓȤȚțȘț MCF-7 (ȘȈȒ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ 

ȟȍȓȖȊȍȒȈ), ȗȖȓțȟȍȕȕțȦ Ȑȏ ȉȈȕȒȈ ȒȓȍȚȖȒ ǪșȍȘȖșșȐȑ-
șȒȖȋȖ ȕȈțȟȕȖȋȖ ȞȍȕȚȘȈ ȔȖȓȍȒțȓȧȘȕȖȑ ȌȐȈȋȕȖșȚȐȒȐ Ȑ 
ȓȍȟȍȕȐȧ ȋ. ǴȖșȒȊȣ, ȐȕȒțȉȐȘȖȊȈȓȐ Ȋ șȚȈȕȌȈȘȚȕȣȝ țș-
ȓȖȊȐȧȝ (37 ºC, 5% ǹǶ2) Ȋ șȘȍȌȍ DMEM («Gibko», ǹȀǨ) 
ș 20% ȚȍȘȔȖȐȕȈȒȚȐȊȐȘȖȊȈȕȕȖȑ ȥȔȉȘȐȖȕȈȓȤȕȖȑ Țȍȓȧ-
ȟȤȍȑ șȣȊȖȘȖȚȒȖȑ («Sigma», ǹȀǨ), ș 2 ȔǴ L-ȋȓțȚȈȔȐȕȈ 
(«Gibko», ǹȀǨ). ǰșȗȖȓȤȏȖȊȈȓȐ ȐȕȚȍȋȘȈȓȤȕȣȑ ǴǺǺ-
ȚȍșȚ Ȍȓȧ ȖȞȍȕȒȐ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ Ȓȓȍ-
ȚȖȒ [15].
ǲȓȍȚȖȟȕțȦ ȒțȓȤȚțȘț MCF-7 șȍȧȓȐ Ȋ 96-ȓțȕȖȟ-

ȕȣȑ ȗȓȈȕȠȍȚ Ȋ ȒȖȕȞȍȕȚȘȈȞȐȐ 6,5–7 Țȣș ȒȓȍȚȖȒ Ȋ 
ȓțȕȒț ș ȌȖȉȈȊȓȍȕȐȍȔ ȌȖȒșȖȘțȉȐȞȐȕȈ, ȥȚȖȗȖȏȐȌȈ, 
ȉțȚȍȘȖȓȈ, ȒȖȔȉȐȕȈȞȐȍȑ ȉțȚȍȘȖȓȈ ș ȌȖȒșȖȘțȉȐȞȐ-
ȕȖȔ Ȑ ȉțȚȍȘȖȓȈ ș ȥȚȖȗȖȏȐȌȖȔ. ǲȓȍȚȒȐ ȐȕȒțȉȐȘȖȊȈȓȐ 
Ȋ șȚȈȕȌȈȘȚȕȣȝ țșȓȖȊȐȧȝ (37 ºC, 5% ǹǶ2) Ȋ ȚȍȟȍȕȐȍ 
48 ȟ. ǯȈȚȍȔ Ȋ ȓțȕȒȐ ȗȓȈȕȠȍȚȈ ȊȕȖșȐȓȐ ȘȈșȚȊȖȘ ǴǺǺ 
(3-(4,5-ȌȐȔȍȚȐȓȚȐȈȏȖȓȐȓ-2)-2,5-ȌȐȜȍȕȐȓȚȍȚȘȈȏȖȓȐȑ 
ȉȘȖȔȐșȚȣȑ) Ȋ șȘȍȌȍ DMEM ȌȖ ȒȖȕȍȟȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ 
0,5 Ȕȋ/Ȕȓ, ȒȓȍȚȒȐ ȐȕȒțȉȐȘȖȊȈȓȐ ȗȘȐ 37 ºC Ȋ ȚȍȟȍȕȐȍ 
3 ȟ. ǷȖșȓȍ ȏȈȊȍȘȠȍȕȐȧ ȐȕȒțȉȈȞȐȐ șȘȍȌț Ȑȏ ȓțȕȖȒ 
ȖȚȉȐȘȈȓȐ Ȑ ȊȕȖșȐȓȐ ȗȖ 100 ȔȒȓ ȌȐȔȍȚȐȓșțȓȤȜȖȒșȐ-
ȌȈ («ǷȈȕȅȒȖ», ǴȖșȒȊȈ) Ȋ ȓțȕȒț Ȍȓȧ ȘȈșȚȊȖȘȍȕȐȧ Ȗȉ-
ȘȈȏȖȊȈȊȠȐȝșȧ ȒȘȐșȚȈȓȓȖȊ ȜȖȘȔȈȏȈȕȈ. ǶȗȚȐȟȍșȒțȦ 
ȗȓȖȚȕȖșȚȤ ȖȉȘȈȏȞȖȊ ȘȍȋȐșȚȘȐȘȖȊȈȓȐ ȗȘȐ ȌȓȐȕȍ ȊȖȓȕȣ 
530 ȕȔ ȕȈ ȈȕȈȓȐȏȈȚȖȘȍ «ǻȕȐȗȓȈȕ» ǨǰǼǸ-01 (ǸȖșșȐȧ). 
ǶȗȚȐȟȍșȒțȦ ȗȓȖȚȕȖșȚȤ ȒȖȕȚȘȖȓȤȕȣȝ ȖȉȘȈȏȞȖȊ ȗȘȐȕȐ-
ȔȈȓȐ ȏȈ ȊȣȎȐȊȈȍȔȖșȚȤ ȒȓȍȚȖȒ, ȘȈȊȕțȦ 100%.
ǲȖȓȐȟȍșȚȊȍȕȕȣȑ ȈȕȈȓȐȏ ǶǺ-ǷǾǸ (ȗȖȓȐȔȍȘȈȏȕȈȧ 

ȞȍȗȕȈȧ ȘȍȈȒȞȐȧ ș ȖȉȘȈȚȕȖȑ ȚȘȈȕșȒȘȐȗȞȐȍȑ) Ȋ ȘȍȎȐ-
Ȕȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȗȘȐȔȍȕȧȓȐ Ȍȓȧ ȖȗȘȍȌȍȓȍȕȐȧ 
țȘȖȊȕȧ ȥȒșȗȘȍșșȐȐ ȔȈȚȘȐȟȕȖȑ Ǹǵǲ (ȔǸǵǲ) ȐșșȓȍȌț-
ȍȔȣȝ ȋȍȕȖȊ.
ǲȓȍȚȖȟȕțȦ ȒțȓȤȚțȘț MCF-7 ȐȕȒțȉȐȘȖȊȈȓȐ ș Ȑșșȓȍ-

ȌțȍȔȣȔȐ ȋȍșȚȈȋȍȕȈȔȐ (ȉțȚȍȘȖȓ, ȗȘȍȗȈȘȈȚ șȘȈȊȕȍȕȐȧ — 
ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ) Ȋ ȜȐȒșȐȘȖȊȈȕȕȖȑ ȒȖȕȞȍȕȚȘȈȞȐȐ 
10-5 Ǵ Ȋ ȚȍȟȍȕȐȍ 10 șțȚ. ǵȈ 2, 4, 6 Ȑ 10-ȍ șțȚȒȐ Ȑȏ 1 Ȕȓȕ 
ȒȓȍȚȖȒ ș ȗȖȔȖȡȤȦ «ǲȖȔȗȓȍȒȚȈ ȘȍȈȋȍȕȚȖȊ Ȍȓȧ ȊȣȌȍȓȍ-
ȕȐȧ Ǹǵǲ/Ǭǵǲ Ȑȏ ȒȓȐȕȐȟȍșȒȖȋȖ ȔȈȚȍȘȐȈȓȈ «ǸȐȉȖ-ȗȘȍȗ 
ȊȈȘȐȈȕȚ 100» (Ǿǵǰǰ ȥȗȐȌȍȔȐȖȓȖȋȐȐ, ȋ. ǴȖșȒȊȈ) Ȋȣ-
ȌȍȓȧȓȐ ȚȖȚȈȓȤȕțȦ Ǹǵǲ ȗȖ ȖȘȐȋȐȕȈȓȤȕȖȔț ȗȘȖȚȖȒȖȓț 
ȜȐȘȔȣ-ȗȘȖȐȏȊȖȌȐȚȍȓȧ. ǯȈȚȍȔ Ȑȏ ȒȈȎȌȣȝ 10 ȔȒȓ ȚȖ-
ȚȈȓȤȕȖȑ Ǹǵǲ ș ȗȖȔȖȡȤȦ ȕȈȉȖȘȈ «ǸȍȊȍȘȚȈ-L» (Ǿǵǰǰ 
ȥȗȐȌȍȔȐȖȓȖȋȐȐ, ȋ. ǴȖșȒȊȈ) Ȋ ȘȍȏțȓȤȚȈȚȍ ȖȉȘȈȚȕȖȑ 
ȚȘȈȕșȒȘȐȗȞȐȐ ȉȣȓȈ ȗȖȓțȟȍȕȈ ȒȖȔȗȓȍȔȍȕȚȈȘȕȈȧ Ǭǵǲ 
(ȒǬǵǲ) Ȋ ȜȐȕȈȓȤȕȖȔ ȖȉȢȍȔȍ 40 ȔȒȓ. ǷǾǸ Ȋ ȘȍȎȐȔȍ 
ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȗȘȖȊȖȌȐȓȐ ȕȈ ȗȘȐȉȖȘȍ IQ5 Cycler 
(«Bio-Rad», ǹȀǨ) Ȋ ȜȐȕȈȓȤȕȖȔ ȖȉȢȍȔȍ 25 ȔȒȓ ș Ȑș-

ȗȖȓȤȏȖȊȈȕȐȍȔ 2 ȔȒȓ ȒǬǵǲ Ȑ «ǵȈȉȖȘȈ ȘȍȈȒȚȐȊȖȊ Ȍȓȧ 
ȗȘȖȊȍȌȍȕȐȧ ǸȍȈȓ-ȚȈȑȔ ǷǾǸ Ȋ ȗȘȐșțȚșȚȊȐȐ ȐȕȚȍȘȒȈȓȐ-
ȘțȦȡȍȋȖ ȒȘȈșȐȚȍȓȧ SYBR Green I» (ǹȐȕȚȖȓ, ǸȖșșȐȧ) 
ȗȖ ȖȘȐȋȐȕȈȓȤȕȖȔț ȗȘȖȚȖȒȖȓț ȗȘȖȐȏȊȖȌȐȚȍȓȧ. Ǭȓȧ 
ȕȖȘȔȐȘȖȊȈȕȐȧ țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ Ȋ ȗȖȌȊȍȘȋȠȐȝ-
șȧ ȊȖȏȌȍȑșȚȊȐȦ Ȑ Ȋ ȒȖȕȚȘȖȓȤȕȣȝ ȖȉȘȈȏȞȈȝ (ȒǬǵǲ Ȑȏ 
ȒȓȍȚȖȒ, ȐȕȒțȉȐȘȖȊȈȊȠȐȝșȧ ȗȘȐ Țȍȝ Ȏȍ țșȓȖȊȐȧȝ Ȋ ȖȚ-
șțȚșȚȊȐȍ ȋȍșȚȈȋȍȕȖȊ) ȐȏȔȍȘȧȓȐ ȚȈȒȎȍ ȚȘȈȕșȒȘȐȗȞȐȦ 
ȔǸǵǲ «housekeeping» ȋȍȕȈ ȋȓȐȞȍȘȈȓȤȌȍȋȐȌ-ȜȖșȜȈȚ-
ȌȍȋȐȌȘȖȋȍȕȈȏȣ (GAPDH). 
ǰșȗȖȓȤȏȖȊȈȓȐ ȖȟȐȡȍȕȕȣȍ ȉȍșșȖȓȍȊȣȍ ȗȘȈȑȔȍȘȣ Ȋ 

ȒȖȕȞȍȕȚȘȈȞȐȐ 1 ȍȌ. ȖȗȚ. ȗȓ./Ȕȓ: ȋȍȕ 1 (GAPDH: ȗȘȧ-
ȔȖȑ ȗȘȈȑȔȍȘ 5’-GAA GGT GAA GGT CGG AGT-3’, ȖȉȘȈȚ-
ȕȣȑ ȗȘȈȑȔȍȘ 5’-GAA GAT GGT GAT GGG ATT TCC-3’), 
ȋȍȕ 2 (MDR1 (Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕ): ȗȘȧȔȖȑ ȗȘȈȑȔȍȘ 5’-
CCC ATC ATT GCA ATA GCA GG-3’, ȖȉȘȈȚȕȣȑ ȗȘȈȑȔȍȘ 
5’-GTT CAA ACT TCT GCT CCT GA-3’), ȋȍȕ 3 (MRP-1: 
ȗȘȧȔȖȑ ȗȘȈȑȔȍȘ 5’-CAA GAG AGT ATT CAG CAA GAT-3’, 
ȖȉȘȈȚȕȣȑ ȗȘȈȑȔȍȘ 5’-CAG TCG TTC CAC TTC ACT ACA-
3’), ȋȍȕ 4 (BCRP-1: ȗȘȧȔȖȑ ȗȘȈȑȔȍȘ 5’-CAG GTG GAG 
GCA AAT CTT CTG-3’, ȖȉȘȈȚȕȣȑ ȗȘȈȑȔȍȘ 5’-ACA CAC 
CAC GGA TAA ACT GA-3’), ȋȍȕ 5 (Bcl-2: ȗȘȧȔȖȑ ȗȘȈȑ-
ȔȍȘ 5’-CAC GTC CAC CAA CAT GTC CG-3’, ȖȉȘȈȚȕȣȑ 
ȗȘȈȑȔȍȘ 5’-CAA ACT TAA CAG TAA GTA AAT-3’) (ǹȐȕ-
ȚȖȓ, ǸȖșșȐȧ). 
ǷȘȐȔȍȕȧȓȐ șȓȍȌțȦȡȐȍ ȗȘȖȋȘȈȔȔȣ ȈȔȗȓȐȜȐȒȈȞȐȐ. 

Ǭȓȧ MDR1: 50 ºC — 2 ȔȐȕ, 95 ºC — 10 ȔȐȕ, (95 ºC — 
15 ș, 60 ºC — 1 ȔȐȕ) — 50 ȞȐȒȓȖȊ; Ȍȓȧ MRP-1: 95 ºC —
10 ȔȐȕ, (95 ºC — 20 ș, 60 ºC — 45 ș) — 40 ȞȐȒȓȖȊ; Ȍȓȧ 
BCRP-1: 95 ºC — 9 ȔȐȕ, (95 ºC — 30 ș, 55 ºC — 30 ș, 
72 ºC — 30 ș) — 40 ȞȐȒȓȖȊ, 72 ºC — 4 ȔȐȕ; Ȍȓȧ Bcl-2: 
95 ºC — 10 ȔȐȕ, (95 ºC — 15 ș, 60 ºC — 1 ȔȐȕ) — 40 
ȞȐȒȓȖȊ.
Ǭȓȧ ȖȞȍȕȒȐ ȒȖȘȘȍȒȚȕȖșȚȐ ȘȍȏțȓȤȚȈȚȖȊ ȈȔȗȓȐȜȐȒȈ-

ȞȐȐ ȉȣȓȐ ȗȖșȚȘȖȍȕȣ ȒȘȐȊȣȍ ȗȓȈȊȓȍȕȐȧ — Ȍȓȧ Ȋșȍȝ 
ȐșșȓȍȌțȍȔȣȝ ȋȍȕȖȊ ȕȈ ȕȐȝ ȕȈȉȓȦȌȈȓȐ ȖȚȌȍȓȤȕȣȍ 
ȗȐȒȐ ȗȓȈȊȓȍȕȐȧ. Ǭȓȧ ȒȖȓȐȟȍșȚȊȍȕȕȖȑ ȖȞȍȕȒȐ ȥȒș-
ȗȘȍșșȐȐ ȐșșȓȍȌțȍȔȣȝ ȋȍȕȖȊ ȐșȗȖȓȤȏȖȊȈȓȐ ȔȖȌȐȜȐȒȈ-
ȞȐȦ ȔȍȚȖȌȈ M.W.Pfaffl  [16].
ǩȣȓȈ ȗȘȖȊȍȌȍȕȈ șȚȈȚȐșȚȐȟȍșȒȈȧ ȖȉȘȈȉȖȚȒȈ Șȍ-

ȏțȓȤȚȈȚȖȊ. ȅȒșȗȍȘȐȔȍȕȚȣ ȗȖ ȖȗȘȍȌȍȓȍȕȐȦ țȘȖȊȕȧ 
ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȐșșȓȍȌțȍȔȣȝ ȋȍȕȖȊ ȊȣȗȖȓȕȧȓȐ Ȋ 
ȚȘȐȗȓȍȚȈȝ. ǬȈȕȕȣȍ Ȍȓȧ ǶǺ-ǷǾǸ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ 
ȊȘȍȔȍȕȐ ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȊȐȌȍ ȖȌȕȖȋȖ Ȑȏ ȚȘȍȝ ȥȒșȗȍ-
ȘȐȔȍȕȚȈȓȤȕȣȝ ȏȕȈȟȍȕȐȑ, ȌȈȕȕȣȍ ǴǺǺ-ȚȍșȚȈ — Ȋ ȊȐȌȍ 
șȘȍȌȕȍȋȖ ȏȕȈȟȍȕȐȧ șȖ șȚȈȕȌȈȘȚȕȣȔ ȖȚȒȓȖȕȍȕȐȍȔ. ǬȖ-
șȚȖȊȍȘȕȖșȚȤ ȘȈȏȓȐȟȐȑ ȔȍȎȌț ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȣȔȐ 
ȋȘțȗȗȈȔȐ ȗȖ ȐȏțȟȈȍȔȣȔ ȗȈȘȈȔȍȚȘȈȔ ȖȞȍȕȐȊȈȓȐ ș ȗȖ-
ȔȖȡȤȦ ȕȍȗȈȘȈȔȍȚȘȐȟȍșȒȖȋȖ U-ȒȘȐȚȍȘȐȧ Ȍȓȧ ȕȍȗȈȘ-
ȕȣȝ șȖȊȖȒțȗȕȖșȚȍȑ ǪȐȓȒȖȒșȖȕȈ–ǻȐȚȕȐ–ǴȈȕȕȈ Ȋ ȗȘȖ-
ȋȘȈȔȔȍ «Statgraphics Sigma».

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǪȓȐȧȕȐȍ ȉțȚȍȘȖȓȈ Ȋ ȒȖȔȉȐȕȈȞȐȐ ș ȌȖȒșȖȘțȉȐȞȐ-
ȕȖȔ Ȑ ȥȚȖȗȖȏȐȌȖȔ ȕȈ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȤ ȖȗțȝȖȓȍȊȣȝ 
ȒȓȍȚȖȒ MCF-7
ǶȗțȝȖȓȍȊȣȍ ȒȓȍȚȒȐ ȐȕȒțȉȐȘȖȊȈȓȐ ș ȉțȚȍȘȖȓȖȔ ȒȈȒ 

șȈȔȖșȚȖȧȚȍȓȤȕȣȔ șȖȍȌȐȕȍȕȐȍȔ Ȑ Ȋ ȒȖȔȉȐȕȈȞȐȐ ș ȗȘȖ-
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ǬȖȒșȖȘțȉȐȞȐȕ (5 × 10-6 Ǵ)

ǬȖȒșȖȘțȉȐȞȐȕ (5 × 10-6 Ǵ) +
ȉțȚȍȘȖȓ (10-5 Ǵ)

ȅȚȖȗȖȏȐȌ (1,7 × 10-5 Ǵ)

ȅȚȖȗȖȏȐȌ (1,7 × 10-5 Ǵ) +
ȉțȚȍȘȖȓ (10-5 Ǵ)

ǩțȚȍȘȖȓ (10-5 Ǵ)

ǲȖȕȚȘȖȓȤ

ǭ.Ǫ.ǶȌȐȕȞȖȊȈ Ȑ ȌȘ. / ǪȍșȚȕȐȒ ǸǫǴǻ, 2012, ȹ4, ș. 69–74

ȚȐȊȖȖȗțȝȖȓȍȊȣȔȐ ȗȘȍȗȈȘȈȚȈȔȐ — ȥȚȖȗȖȏȐȌȖȔ (ȐȕȋȐ-
ȉȐȚȖȘ ȚȖȗȖȐȏȐȖȔȍȘȈȏȣ II) Ȑ ȌȖȒșȖȘțȉȐȞȐȕȖȔ (ȈȕȚȐ-
ȉȐȖȚȐȒ ȒȓȈșșȈ ȈȕȚȘȈȞȐȒȓȐȕȖȊ). ǷȘȍȌȊȈȘȐȚȍȓȤȕȖ ȗȘȖ-
ȊȖȌȐȓȐ ȖȞȍȕȒț ȊȓȐȧȕȐȧ ȥȚȖȗȖȏȐȌȈ (Ȋ ȌȐȈȗȈȏȖȕȍ ȒȖȕ-
ȞȍȕȚȘȈȞȐȑ 1,7 × 10-5 — 1,7 × 10-4 Ǵ) Ȑ ȌȖȒșȖȘțȉȐȞȐȕȈ 
(Ȋ ȌȐȈȗȈȏȖȕȍ ȒȖȕȞȍȕȚȘȈȞȐȑ 10-7 — 10-4 Ǵ) ȕȈ ȎȐȏȕȍ-
șȗȖșȖȉȕȖșȚȤ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ș ȞȍȓȤȦ ȊȣȧȊȐȚȤ Ȗȗ-
ȚȐȔȈȓȤȕțȦ ȒȖȕȞȍȕȚȘȈȞȐȦ Ȍȓȧ ȐșșȓȍȌȖȊȈȕȐȧ ȊȓȐȧȕȐȧ 
ȉțȚȍȘȖȓȈ ȕȈ ȞȐȚȖșȚȈȚȐȟȍșȒȐȑ ȥȜȜȍȒȚ ȌȖȒșȖȘțȉȐȞȐȕȈ 
Ȑ ȥȚȖȗȖȏȐȌȈ. ǬȐȈȗȈȏȖȕ ȌȍȑșȚȊțȦȡȐȝ ȒȖȕȞȍȕȚȘȈȞȐȑ 
ȗȘȐ ȊȘȍȔȍȕȐ ȐȕȒțȉȈȞȐȐ 48 ȟ Ȍȓȧ ȌȖȒșȖȘțȉȐȞȐȕȈ șȖ-
șȚȈȊȐȓ 5 × 10-6 — 10-5 Ǵ, Ȍȓȧ ȥȚȖȗȖȏȐȌȈ — 1,7 × 10-5 —
8,5 × 10-5 Ǵ, Ȍȓȧ ȉțȚȍȘȖȓȈ — 10-5 — 7 × 10-5 Ǵ. 
Ǫ ȌȈȓȤȕȍȑȠȐȝ ȥȒșȗȍȘȐȔȍȕȚȈȝ ȗȖ ȐȏțȟȍȕȐȦ ȊȓȐȧȕȐȧ 
ȉțȚȍȘȖȓȈ ȕȈ ȞȐȚȖșȚȈȚȐȟȍșȒȐȑ ȥȜȜȍȒȚ ȥȚȖȗȖȏȐȌȈ Ȑ 
ȌȖȒșȖȘțȉȐȞȐȕȈ ȐșȗȖȓȤȏȖȊȈȓȐ ȥȚȖȗȖȏȐȌ, ȌȖȒșȖȘțȉȐ-
ȞȐȕ Ȑ ȉțȚȍȘȖȓ Ȋ ȒȖȕȞȍȕȚȘȈȞȐȧȝ 1,7 × 10-5, 5 × 10-6 Ȑ 
10-5 Ǵ șȖȖȚȊȍȚșȚȊȍȕȕȖ.
ǵȈ ȘȐș.2 ȗȘȍȌșȚȈȊȓȍȕȣ ȌȈȕȕȣȍ Ȗ ȊȓȐȧȕȐȐ ȕȈ ȎȐȏ-

ȕȍșȗȖșȖȉȕȖșȚȤ ȒȓȍȚȖȒ MCF-7 ȒȖȔȉȐȕȈȞȐȑ ȉțȚȍȘȖȓȈ ș 
ȌȖȒșȖȘțȉȐȞȐȕȖȔ Ȑ ȉțȚȍȘȖȓȈ ș ȥȚȖȗȖȏȐȌȖȔ. ǬȖȒșȖȘț-
ȉȐȞȐȕ (5 × 10-6 Ǵ) ȗȖȌȈȊȓȧȍȚ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȤ Ȓȓȍ-
ȚȖȒ ȕȈ 66,4%, Ȉ ȉțȚȍȘȖȓ (10-5 Ǵ) — ȕȈ 35,6%. ǷȘȐ 
șȖȊȔȍșȚȕȖȔ ȌȍȑșȚȊȐȐ ȉțȚȍȘȖȓȈ Ȑ ȌȖȒșȖȘțȉȐȞȐȕȈ ȗȘȖ-
ȐșȝȖȌȐȚ țȋȕȍȚȍȕȐȍ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ ȒȓȍȚȖȒ MCF-7 
ȕȈ 80,2%. ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȗȘȖȐșȝȖȌȐȚ țșȐȓȍȕȐȍ ȞȐȚȖ-
șȚȈȚȐȟȍȒȖȋȖ ȌȍȑșȚȊȐȧ ȌȖȒșȖȘțȉȐȞȐȕȈ ȕȈ 13,8%. ȅȚȖ-
ȗȖȏȐȌ (1,7 × 10-5 Ǵ) ȒȈȒ șȈȔȖșȚȖȧȚȍȓȤȕȣȑ ȗȘȍȗȈȘȈȚ 
ȗȖȌȈȊȓȧȍȚ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȤ ȒȓȍȚȖȒ MCF-7 ȕȈ 47,6%, 
ȚȖȋȌȈ ȒȈȒ ȗȘȐ ȌȍȑșȚȊȐȐ ȒȖȔȉȐȕȈȞȐȐ ȥȚȖȗȖȏȐȌȈ ș ȉț-
ȚȍȘȖȓȖȔ ȗȘȖȐșȝȖȌȐȚ ȗȖȌȈȊȓȍȕȐȍ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ 
ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȕȈ 66,9%. ǹȖȖȚȊȍȚșȚȊȍȕȕȖ, ȉțȚȍ-
ȘȖȓ țșȐȓȐȊȈȍȚ ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȥȚȖȗȖȏȐȌȈ 
(1,7 × 10-5 Ǵ) ȕȈ 19,3%.
ǵȈ ȖșȕȖȊȈȕȐȐ ȗȖȓțȟȍȕȕȣȝ ȌȈȕȕȣȝ ȔȖȎȕȖ șȌȍȓȈȚȤ 

ȊȣȊȖȌ Ȗ ȚȖȔ, ȟȚȖ ȗȘȐ șȖȊȔȍșȚȕȖȔ ȌȍȑșȚȊȐȐ ȉțȚȍȘȖ-
ȓȈ Ȑ ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȝ șȘȍȌșȚȊ ȘȈȏȕȣȝ ȒȓȈșșȖȊ 

(ȌȖȒșȖȘțȉȐȞȐȕ/ȥȚȖȗȖȏȐȌ) ȗȘȖȐșȝȖȌȐȚ țșȐȓȍȕȐȍ Ȑȝ 
ȞȐȚȖșȚȈȚȐȟȍșȒȖȋȖ ȥȜȜȍȒȚȈ. ǴȍȝȈȕȐȏȔȖȔ ȚȈȒȖȋȖ țșȐ-
ȓȍȕȐȧ ȔȖȎȍȚ ȉȣȚȤ ȐȕȋȐȉȐȘȖȊȈȕȐȍ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ 
ȉȍȓȒȖȊ-ȚȘȈȕșȗȖȘȚȍȘȖȊ ȒșȍȕȖȉȐȖȚȐȒȖȊ. Ǫ Ȟȍȓȧȝ Ȑȏ-
țȟȍȕȐȧ ȊȖȏȔȖȎȕȖȋȖ ȔȍȝȈȕȐȏȔȈ ȌȈȕȕȖȋȖ ȥȜȜȍȒȚȈ 
ȉțȚȍȘȖȓȈ ȉȣȓȈ ȗȘȖȊȍȌȍȕȈ ȖȞȍȕȒȈ țȘȖȊȕȧ ȥȒșȗȘȍș-
șȐȐ ȔǸǵǲ ȜȈȒȚȖȘȖȊ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ 
țșȚȖȑȟȐȊȖșȚȐ Ȋ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȒȈȝ ȗȘȐ ȐȕȒțȉȈȞȐȐ ș 
ȉțȚȍȘȖȓȖȔ.

ǪȓȐȧȕȐȍ ȉțȚȍȘȖȓȈ ȕȈ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ 
Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ, BCRP1, MRP1 Ȑ Bcl-2 ȉȍȓȒȈ

ǲȓȍȚȒȐ ȒțȓȤȚțȘȣ MCF-7 ȐȕȒțȉȐȘȖȊȈȓȐ Ȋ ȗȘȐșțȚșȚȊȐȐ 
ȉțȚȍȘȖȓȈ Ȑ ȗȘȍȗȈȘȈȚȈ șȘȈȊȕȍȕȐȧ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ 
(ȋȍșȚȈȋȍȕȈ, ȗȘȖȧȊȓȧȦȡȍȋȖ șȍȕșȐȉȐȓȐȏȐȘțȦȡțȦ ȈȒȚȐȊ-
ȕȖșȚȤ [12]) Ȋ ȚȍȟȍȕȐȍ 10 șțȚ. ǷȖșȓȍ ȥȚȖȋȖ ș ȗȖȔȖȡȤȦ 
ȒȖȓȐȟȍșȚȊȍȕȕȖȋȖ ǶǺ-ǷǾǸ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ 
ȖȞȍȕȐȊȈȓȐ țȘȖȊȍȕȤ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȋȍȕȖȊ, țȟȈșȚȊțȦ-
ȡȐȝ Ȋ ȘȈȏȊȐȚȐȐ Ǵǳǻ (Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ, BCRP1, MRP1, 
Bcl-2), ȕȈ 2, 4, 6 Ȑ 10-ȍ șțȚȒȐ. ǲȈȒ ȊȐȌȕȖ Ȑȏ ȚȈȉȓȐȞȣ, Ȋ 
ȒțȓȤȚțȘȍ ȒȓȍȚȖȒ MCF-7 ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ țȊȍȓȐȟȐȊȈȍȚ 
ȚȘȈȕșȒȘȐȗȞȐȦ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ (MDR1 ȋȍȕȈ), șȊȍȘȝȥȒ-
șȗȘȍșșȐȧ ȒȖȚȖȘȖȋȖ ȧȊȓȧȍȚșȧ ȖȌȕȖȑ Ȑȏ ȗȘȐȟȐȕ ȘȈȏȊȐȚȐȧ 
Ǵǳǻ [3], ȕȈ ȗȘȖȚȧȎȍȕȐȐ ȊșȍȋȖ șȘȖȒȈ ȐȕȒțȉȈȞȐȐ, Ȋ ȚȖ 
ȊȘȍȔȧ ȒȈȒ ȉțȚȍȘȖȓ șȕȈȟȈȓȈ șȚȐȔțȓȐȘțȍȚ, Ȉ ȏȈȚȍȔ ȗȖȌȈ-
ȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ MDR1 ȋȍȕȈ ȕȈ 10-ȑ ȌȍȕȤ ȐȕȒțȉȈ-
ȞȐȐ Ȋ 3,8 ȘȈȏȈ. ǷȖȓțȟȍȕȕȣȍ ȘȍȏțȓȤȚȈȚȣ ȗȖȌȚȊȍȘȎȌȈȦȚ 
ȓȐȚȍȘȈȚțȘȕȣȍ ȌȈȕȕȣȍ Ȗ ȘȈȏȕȖȕȈȗȘȈȊȓȍȕȕȖȔ ȌȍȑșȚȊȐȐ 
ȋȍșȚȈȋȍȕȖȊ ȕȈ ȥȒșȗȘȍșșȐȦ MDR1 ȋȍȕȈ Ȋ ȏȈȊȐșȐȔȖșȚȐ ȖȚ 
ȊȘȍȔȍȕȐ ȐȕȒțȉȈȞȐȐ [17, 18].
ǷȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȊȓȐȧȕȐȧ ȋȍșȚȈȋȍȕȖȊ ȕȈ ȌȘțȋȖȑ 

ȜȈȒȚȖȘ ȘȈȏȊȐȚȐȧ Ǵǳǻ — MRP1 ȉȍȓȒȈ — ȉȣȓȖ ȗȖȒȈ-
ȏȈȕȖ (șȔ. ȚȈȉȓȐȞț), ȟȚȖ Ȋ ȒȓȍȚȒȈȝ MCF-7 ȔȍȋȍșȚȘȖȓȈ 
ȈȞȍȚȈȚ ȗȖȌȈȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ ȋȍȕȈ ȌȈȕȕȖȋȖ ȉȍȓȒȈ, ȕȈ-
ȟȐȕȈȧ ș 6-ȝ șțȚȖȒ ȐȕȒțȉȈȞȐȐ, ȚȖȋȌȈ ȒȈȒ ȉțȚȍȘȖȓ — ȕȈ 
ȗȘȖȚȧȎȍȕȐȐ ȊșȍȋȖ șȘȖȒȈ ȐȕȒțȉȈȞȐȐ. Ǫ ȔȈȒșȐȔȈȓȤȕȖȑ 

ǸȐș. 2. ǷȖȌȈȊȓȍȕȐȍ ȎȐȏȕȍșȗȖșȖȉȕȖșȚȐ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ MCF-7 ȗȘȐ ȐȕȒțȉȈȞȐȐ ș ȒȖȔȉȐȕȈȞȐȧȔȐ 
ȉțȚȍȘȖȓȈ ș ȌȖȒșȖȘțȉȐȞȐȕȖȔ Ȑ ȉțȚȍȘȖȓȈ ș ȥȚȖȗȖȏȐȌȖȔ Ȋ ȚȍȟȍȕȐȍ 48 ȟ
* – ȌȖșȚȖȊȍȘȕȣȍ ȘȈȏȓȐȟȐȧ ș ȞȐȚȖșȚȈȚȐȟȍșȒȐȔ ȥȜȜȍȒȚȖȔ ȌȖȒșȖȘțȉȐȞȐȕȈ (Ș <0,05);
** – ȌȖșȚȖȊȍȘȕȣȍ ȘȈȏȓȐȟȐȧ ș ȞȐȚȖșȚȈȚȐȟȍșȒȐȔ ȥȜȜȍȒȚȖȔ ȥȚȖȗȖȏȐȌȈ (Ș <0,05)
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ǺȈȉȓȐȞȈ. ǪȓȐȧȕȐȍ ȋȍșȚȈȋȍȕȖȊ ȕȈ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ (MDR1 ȋȍȕ), MRP1, BCRP1 Ȑ 
Bcl-2 Ȋ ȒȓȍȚȒȈȝ MCF-7 Ȋ ȚȍȟȍȕȐȍ 10 șțȚ

ǫȍșȚȈȋȍȕ

ǰȏȔȍȕȍȕȐȍ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ, ȒȘȈȚȕȖșȚȤ

ȌȕȐ ȐȕȒțȉȈȞȐȐ

2 4 6 10

MDR1

ǩțȚȍȘȖȓ 1,5* 1,0 –1,2 –3,8*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ 2,0* 2,4* 6,7* 6,7*

MRP1

ǩțȚȍȘȖȓ –2,6* –9,4* –11,5* –9,1*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ –1,3 5,5* –10,6* –10,8*

BCRP1

ǩțȚȍȘȖȓ –65,8* –6,5* –576* 3,7*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ –130* –219* –317* –77*

Bcl-2

ǩțȚȍȘȖȓ –3,3* –12,4* –3,8* –5,9*

ǴȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ –1,1 –14,6* –2,1* –6,5*

ǲȖȕȞȍȕȚȘȈȞȐȧ Ȋșȍȝ ȐșșȓȍȌțȍȔȣȝ ȋȍșȚȈȋȍȕȖȊ ȘȈȊȕȈ 10-5 Ǵ. ǲȘȈȚȕȖșȚȤ ȐȏȔȍȕȍȕȐȧ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ ȘȈș-
șȟȐȚȈȕȈ ȗȖ ȜȖȘȔțȓȍ R = 2–(¨ǹǸ ȖȉȘȈȏȍȞ – ¨ǹǸ ȒȖȕȚȘȖȓȤ), ȋȌȍ ¨ǹǸ ȖȉȘȈȏȍȞ — ȥȚȖ ȖȚȒȓȖȕȍȕȐȍ ȚȘȈȕșȒȘȐȗȞȐȐ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ Ȋ 
«threshold» ȚȖȟȒȍ (cross point, CP) ȖȚ țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ ȋȍȕȈ «ȌȖȔȈȠȕȍȋȖ ȝȖȏȧȑșȚȊȈ» Ȋ ȖȉȘȈȏȞȍ, ȗȖȌȊȍȘȋȕțȊȠȍȔțșȧ 
ȊȖȏȌȍȑșȚȊȐȦ; ¨ǹǸ ȒȖȕȚȘȖȓȤ — ȥȚȖ ȖȚȒȓȖȕȍȕȐȍ ȚȘȈȕșȒȘȐȗȞȐȐ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ Ȋ «threshold» ȚȖȟȒȍ (cross point, CP) ȖȚ 
țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ ȋȍȕȈ «ȌȖȔȈȠȕȍȋȖ ȝȖȏȧȑșȚȊȈ» Ȋ ȒȖȕȚȘȖȓȤȕȖȔ ȖȉȘȈȏȞȍ; «threshold» ȚȖȟȒȈ (cross point, CP) — ȥȚȖ 
ȚȖȟȒȈ, ȋȌȍ ȗȖȌȢȍȔ ȒȘȐȊȖȑ ȜȓțȖȘȍșȞȍȕȞȐȐ ȈȔȗȓȐȒȖȕȖȊ ȐșșȓȍȌțȍȔȖȋȖ ȋȍȕȈ ȏȕȈȟȐȚȍȓȤȕȖ ȊȣȠȍ, ȟȍȔ ȜȖȕȖȊȖȍ șȊȍȟȍȕȐȍ 
(Pfaffl  M.W., 2000). «+» — țȊȍȓȐȟȍȕȐȍ ȥȒșȗȘȍșșȐȐ, «í» — șȕȐȎȍȕȐȍ ȥȒșȗȘȍșșȐȐ. ǷǾǸ Ȋ ȘȍȎȐȔȍ ȘȍȈȓȤȕȖȋȖ ȊȘȍȔȍȕȐ ȗȘȖȊȖ-
ȌȐȓȐ Ȋ ȚȘȐȗȓȍȚȈȝ, ȗȘȍȌșȚȈȊȓȍȕȖ ȖȌȕȖ Ȑȏ ȗȖȓțȟȍȕȕȣȝ ȏȕȈȟȍȕȐȑ. * — ȌȖșȚȖȊȍȘȕȣȍ ȘȈȏȓȐȟȐȧ ș ȒȖȕȚȘȖȓȍȔ (Ș <0,05)

șȚȍȗȍȕȐ șȕȐȎȍȕȐȍ țȘȖȊȕȧ ȔǸǵǲ MRP1 ȗȘȖȐșȝȖȌȐȚ ȗȖȌ 
ȌȍȑșȚȊȐȍȔ ȉțȚȍȘȖȓȈ ȕȈ 6-ȍ șțȚȒȐ — Ȋ 11,5 ȘȈȏȈ.
ǷȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȊȓȐȧȕȐȧ ȋȍșȚȈȋȍȕȖȊ ȕȈ țȘȖȊȍȕȤ 

ȚȘȈȕșȒȘȐȗȞȐȐ ȔǸǵǲ BCRP1 ȉȍȓȒȈ (șȔ. ȚȈȉȓȐȞț), ȐȋȘȈ-
ȦȡȍȋȖ ȒȓȦȟȍȊțȦ ȘȖȓȤ Ȋ ȘȈȏȊȐȚȐȐ ȘȍȏȐșȚȍȕȚȕȖșȚȐ ȗȘȐ 
ȘȈȒȍ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ, ȕȈȉȓȦȌȈȓȐ șȕȐȎȍȕȐȍ țȘȖȊȕȧ 
ȥȒșȗȘȍșșȐȐ BCRP1 ȗȖȌ ȊȓȐȧȕȐȍȔ ȒȈȒ ȉțȚȍȘȖȓȈ, ȚȈȒ 
Ȑ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚȈ țȎȍ șȖ 2-ȝ șțȚȖȒ ȐȕȒțȉȈȞȐȐ. 
ǺȈȒ, ȕȈ 2-ȍ șțȚȒȐ ȉțȚȍȘȖȓ șȕȐȎȈȓ ȥȒșȗȘȍșșȐȦ BCRP1 
Ȋ 65,8 ȘȈȏȈ, Ȉ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ — Ȋ 130 ȘȈȏ. ǴȈȒ-
șȐȔȈȓȤȕȖȍ Ȏȍ șȕȐȎȍȕȐȍ ȥȒșȗȘȍșșȐȐ ȖȚȔȍȟȍȕȖ ȕȈ 6-ȍ 
șțȚȒȐ Ȋ ȗȘȐșțȚșȚȊȐȐ ȉțȚȍȘȖȓȈ (ȉȖȓȍȍ ȟȍȔ Ȋ 500 ȘȈȏ).
ǰȕȋȐȉȐȘȖȊȈȕȐȍ ȥȒșȗȘȍșșȐȐ ȔǸǵǲ BCRP1 șȖȊȗȈȌȈȍȚ 

ș ȌȈȕȕȣȔȐ M.Honorat Ȑ șȖȈȊȚ. Ȗ șȗȖșȖȉȕȖșȚȐ ȋȍșȚȈ-
ȋȍȕȖȊ ȗȖȌȈȊȓȧȚȤ țȘȖȊȍȕȤ ȗȘȍȌșȚȈȊȓȍȕȕȖșȚȐ ȌȈȕȕȖȋȖ 
ȋȍȕȈ Ȋ MCF-7 [19], ȝȖȚȧ ȗȘȐȘȖȌȕȣȑ ȋȍșȚȈȋȍȕ ȗȘȖȋȍșȚȍ-
ȘȖȕ ȔȖȎȍȚ Ȑ ȗȖȊȣȠȈȚȤ ȥȒșȗȘȍșșȐȦ BCRP Ȋ ȌȘțȋȐȝ ȓȐ-
ȕȐȧȝ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ. ǵȈȗȘȐȔȍȘ, Ȋ ȒȓȍȚȒȈȝ BEWO 
(ȒȓȍȚȖȟȕȖȑ ȓȐȕȐȐ, ȗȖȓțȟȍȕȕȖȑ Ȑȏ ȗȓȈȞȍȕȚȈȘȕȖȑ ȝȖ-
ȘȐȖȒȈȘȞȐȕȖȔȣ ȟȍȓȖȊȍȒȈ [11]) ȗȘȖȋȍșȚȍȘȖȕ Ȋ ȒȖȕȞȍȕ-
ȚȘȈȞȐȧȝ (10-9–10-5 Ǵ) Ȋ ȚȍȟȍȕȐȍ 48 ȟ țȊȍȓȐȟȐȊȈȓ ȥȒș-
ȗȘȍșșȐȦ BCRP [20].
ǷȘȐ ȈȕȈȓȐȏȍ ȊȓȐȧȕȐȧ ȋȍșȚȈȋȍȕȖȊ ȕȈ țȘȖȊȍȕȤ ȔǸǵǲ 

ȈȕȚȐȈȗȖȗȚȖȗȐȟȍșȒȖȋȖ Bcl-2 ȉȍȓȒȈ (șȔ. ȚȈȉȓȐȞț) Ȋ 
ȒȓȍȚȒȈȝ MCF-7 ȉȣȓȖ ȗȖȒȈȏȈȕȖ, ȟȚȖ țȎȍ ȕȈ 4-ȍ șțȚ-
ȒȐ ȐȕȒțȉȈȞȐȐ ȉțȚȍȘȖȓ ȗȖȌȈȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ Ȋ 12,4 
ȘȈȏȈ, Ȉ ȔȍȋȍșȚȘȖȓȈ ȈȞȍȚȈȚ — Ȋ 14,6 ȘȈȏȈ.
ǷȖ ȔȕȍȕȐȦ E.Vegeto, șȕȐȎȍȕȐȍ ȚȘȈȕșȒȘȐȗȞȐȐ ȔǸǵǲ 

ȉȍȓȒȈ ȐȕȋȐȉȐȚȖȘȈ ȈȗȖȗȚȖȏȈ — ȥȚȖ ȗȘȖȧȊȓȍȕȐȍ ȈȗȖȗ-

ȚȖȗȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȐ ȐșșȓȍȌțȍȔȖȋȖ șȖȍȌȐȕȍȕȐȧ 
[21]. ǺȖ ȍșȚȤ ȋȍșȚȈȋȍȕȣ (ȉțȚȍȘȖȓ) Ȋ ȌȈȕȕȖȔ ȚȐȗȍ Ȓȓȍ-
ȚȖȒ (MCF-7) ȖȉȓȈȌȈȦȚ ȈȗȖȗȚȖȚȐȟȍșȒȖȑ ȈȒȚȐȊȕȖșȚȤȦ. 
ǨȗȖȗȚȖȚȐȟȍșȒȈȧ ȈȒȚȐȊȕȖșȚȤ ȗȘȖȋȍșȚȍȘȖȕȈ țȎȍ ȉȣȓȈ 
ȗȘȖȌȍȔȖȕșȚȘȐȘȖȊȈȕȈ Ȋ ȘȧȌȍ ȘȈȉȖȚ. ǺȈȒ, ȗȘȖȋȍșȚȍȘȖȕ 
Ȋ ȒȖȕȞȍȕȚȘȈȞȐȐ 10-7 Ǵ ȐȕȌțȞȐȘțȍȚ ȈȗȖȗȚȖȏ ȒȓȍȚȖȒ 
T-47D (ȒȓȍȚȒȐ ȘȈȒȈ ȔȖȓȖȟȕȖȑ Ȏȍȓȍȏȣ ȟȍȓȖȊȍȒȈ) ȗȘȐ 
72 ȟ ȐȕȒțȉȈȞȐȐ ȏȈ șȟȍȚ ȐȕȋȐȉȐȘȖȊȈȕȐȧ ȥȒșȗȘȍșșȐȐ 
ȈȕȚȐȈȗȖȗȚȖȗȐȟȍșȒȖȋȖ ȉȍȓȒȈ Bcl-2 [22]. ǺȈȒțȦ Ȑȕ-
ȌțȒȞȐȦ ȈȗȖȗȚȖȏȈ ȋȍșȚȈȋȍȕȈȔȐ ȔȖȎȕȖ ȘȈșșȔȈȚȘȐȊȈȚȤ 
Ȑ ȒȈȒ ȔȍȝȈȕȐȏȔ Ȑȝ ȞȐȚȖșȚȈȚȐȟȍșȒȖȋȖ ȌȍȑșȚȊȐȧ, Ȑ ȒȈȒ 
ȔȍȝȈȕȐȏȔ ȝȐȔȐȖșȍȕșȐȉȐȓȐȏȈȞȐȐ [23].
ǺȈȒȐȔ ȖȉȘȈȏȖȔ, ȔȍȝȈȕȐȏȔȈȔȐ șȍȕșȐȉȐȓȐȏȈȞȐȐ ȉț-

ȚȍȘȖȓȖȔ ȖȗțȝȖȓȍȊȣȝ ȒȓȍȚȖȒ ȔȖȎȍȚ ȧȊȓȧȚȤșȧ șȕȐȎȍȕȐȍ 
țȘȖȊȕȧ ȚȘȈȕșȒȘȐȗȞȐȐ ȔǸǵǲ ȕȈȐȉȖȓȍȍ ȊȈȎȕȣȝ ȜȈȒȚȖȘȖȊ 
ȘȈȏȊȐȚȐȧ ȔȕȖȎȍșȚȊȍȕȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ țșȚȖȑȟȐȊȖșȚȐ, 
ȚȈȒȐȝ ȒȈȒ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕ, MRP1, BCRP1 Ȑ Bcl-2 ȉȍȓȖȒ.
ǹȗȖșȖȉȕȖșȚȤ ȉțȚȍȘȖȓȈ ȗȖȌȈȊȓȧȚȤ ȚȘȈȕșȒȘȐȗȞȐȦ 

ȕȈȐȉȖȓȍȍ ȊȈȎȕȣȝ ȜȈȒȚȖȘȖȊ ȘȈȏȊȐȚȐȧ ȔȕȖȎȍșȚȊȍȕ-
ȕȖȑ ȓȍȒȈȘșȚȊȍȕȕȖȑ țșȚȖȑȟȐȊȖșȚȐ Ȑ ȗȘȈȒȚȐȟȍșȒȖȍ ȖȚ-
șțȚșȚȊȐȍ ȊȖȏȕȐȒȕȖȊȍȕȐȧ ȗȖȉȖȟȕȣȝ ȈȕȌȘȖȋȍȕȕȣȝ Ȑ 
ȔȐȕȍȘȈȓȒȖȘȚȐȒȖȐȌȕȣȝ ȥȜȜȍȒȚȖȊ ȗȘȐ ȍȋȖ ȐșȗȖȓȤȏȖ-
ȊȈȕȐȐ ȗȖȏȊȖȓȧȍȚ ȘȈșșȔȈȚȘȐȊȈȚȤ ȌȈȕȕȣȑ ȋȍșȚȈȋȍȕ ȒȈȒ 
ȗȍȘșȗȍȒȚȐȊȕȖȍ șȖȍȌȐȕȍȕȐȍ, șȕȐȎȈȦȡȍȍ ȥȚț țșȚȖȑ-
ȟȐȊȖșȚȤ [24]. ǷȘȐȔȍȕȍȕȐȍ ȉțȚȍȘȖȓȈ Ȋ ȒȖȔȉȐȕȈȞȐȐ ș 
ȗȘȖȚȐȊȖȖȗțȝȖȓȍȊȣȔȐ ȗȘȍȗȈȘȈȚȈȔȐ ȌȖȒșȖȘțȉȐȞȐȕȖȔ 
Ȑ ȥȚȖȗȖȏȐȌȖȔ Ȋ ȚȍȘȈȗȐȐ ȋȖȘȔȖȕȖȏȈȊȐșȐȔȣȝ ȖȗțȝȖȓȍȑ 
ȎȍȕșȒȖȑ ȘȍȗȘȖȌțȒȚȐȊȕȖȑ șȐșȚȍȔȣ ȔȖȎȍȚ ȏȕȈȟȐȚȍȓȤȕȖ 
țȊȍȓȐȟȐȚȤ ȍȍ ȥȜȜȍȒȚȐȊȕȖșȚȤ.
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ǪȣȊȖȌȣ

ǩțȚȍȘȖȓ țȊȍȓȐȟȐȊȈȍȚ Ȋ ȒȓȍȚȒȈȝ ȒțȓȤȚțȘȣ MCF-7 
ȞȐȚȖșȚȈȚȐȟȍșȒȖȍ ȌȍȑșȚȊȐȍ ȌȖȒșȖȘțȉȐȞȐȕȈ ȕȈ 14%, 
ȥȚȖȗȖȏȐȌȈ — ȕȈ 19%.
ǩțȚȍȘȖȓ ȕȈ ȗȖȏȌȕȐȝ șȘȖȒȈȝ ȐȕȒțȉȈȞȐȐ ȗȖȌȈȊȓȧȍȚ 

ȚȘȈȕșȒȘȐȗȞȐȦ ȔǸǵǲ Ǹ-ȋȓȐȒȖȗȘȖȚȍȐȕȈ Ȋ ȒȓȍȚȒȈȝ MCF-7.
ǩțȚȍȘȖȓ ȗȖȌȈȊȓȧȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ MRP1 ȕȈ ȗȘȖ-

ȚȧȎȍȕȐȐ ȊșȍȋȖ șȘȖȒȈ ȐȕȒțȉȈȞȐȐ.
ȅȒșȗȘȍșșȐȧ ȔǸǵǲ BCRP1 Ȋ ȒȓȍȚȒȈȝ MCF-7 ȗȖȌ ȊȓȐ-

ȧȕȐȍȔ ȉțȚȍȘȖȓȈ șȕȐȎȈȍȚșȧ. ǴȈȒșȐȔȈȓȤȕȖȍ șȕȐȎȍȕȐȍ 
ȥȒșȗȘȍșșȐȐ BCRP1 ȗȖȌ ȊȓȐȧȕȐȍȔ ȉțȚȍȘȖȓȈ — ȉȖȓȍȍ 
ȟȍȔ Ȋ 500 ȘȈȏ.
ǩțȚȍȘȖȓ șȕȐȎȈȍȚ ȥȒșȗȘȍșșȐȦ ȔǸǵǲ ȈȕȚȐȈȗȖȗȚȖȚȐ-

ȟȍșȒȖȋȖ ȉȍȓȒȈ Bcl-2.

ǰșșȓȍȌȖȊȈȕȐȍ ȊȣȗȖȓȕȍȕȖ Ȋ ȘȈȔȒȈȝ ȗȘȐȖȘȐȚȍȚȕȖȋȖ 
ȕȈȗȘȈȊȓȍȕȐȧ ȘȈȏȊȐȚȐȧ «ǰȕȕȖȊȈȞȐȖȕȕȣȍ ȚȍȝȕȖȓȖȋȐȐ 
Ȋ ȐȏțȟȍȕȐȐ ȎȐȊȣȝ șȐșȚȍȔ» ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤ-
ȕȖȋȖ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ 
ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ. 
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ǹȍȋȖȌȕȧ ȥȒȖȕȖȔȐȟȍșȒȖȍ ȘȈȏȊȐȚȐȍ, ȉțȌȤ ȚȖ ȥȒȖȕȖ-
ȔȐȟȍșȒȖȍ ȘȈȏȊȐȚȐȍ ȕȈȞȐȐ, ȋȖșțȌȈȘșȚȊȈ ȐȓȐ șȍ-

ȔȤȐ, ȓȐȟȕȖșȚȐ, Ȋșȍ ȉȖȓȍȍ ȗȖȕȐȔȈȦȚ ȒȈȒ șȖȗțȚșȚȊțȦ-
ȡȍȍ șȘȍȌșȚȊȖ Ȑ ȕȍȖȉȝȖȌȐȔȖȍ șȓȍȌșȚȊȐȍ ȘȈșȠȐȘȍȕȐȧ 
ȜțȕȒȞȐȑ Ȑ ȗȖȚȍȕȞȐȑ ȟȍȓȖȊȍȒȈ, ȘȈșȠȐȘȍȕȐȍ ȟȍȓȖȊȍ-
ȟȍșȒȖȋȖ ȒȈȗȐȚȈȓȈ [1–3]. ǹȖȋȓȈșȕȖ ȒȖȕȞȍȗȞȐȐ ȟȍȓȖ-
ȊȍȟȍșȒȖȋȖ ȘȈȏȊȐȚȐȧ, ȉȈȏȐȘțȦȡȍȑșȧ ȕȈ ȘȈȏȘȈȉȖȚȒȈȝ 
ȓȈțȘȍȈȚȈ ǵȖȉȍȓȍȊșȒȖȑ ȗȘȍȔȐȐ ȗȖ ȥȒȖȕȖȔȐȒȍ 1998 ȋ. 
ǨȔȈȘȚȐȐ ǹȍȕȈ Ȑ ȧȊȓȧȦȡȍȑșȧ ȚȍȖȘȍȚȐȟȍșȒȖȑ ȖșȕȖȊȖȑ 
ȍȎȍȋȖȌȕȖȋȖ ǬȖȒȓȈȌȈ Ȗ ȘȈȏȊȐȚȐȐ ȟȍȓȖȊȍȒȈ ȗȖ ȏȈȒȈ-
ȏț ǷȘȖȋȘȈȔȔȣ ȘȈȏȊȐȚȐȧ ǶǶǵ, «ȗȈȘȈȌȐȋȔȈ ȘȈȏȊȐȚȐȧ 
ȍșȚȤ ȕȍȟȚȖ ȉȖȓȤȠȍȍ, ȟȍȔ ȘȖșȚ… ȕȈȞȐȖȕȈȓȤȕȖȋȖ ȌȖ-
ȝȖȌȈ. ǸȍȟȤ ȐȌȍȚ Ȗ șȖȏȌȈȕȐȐ șȘȍȌȣ, Ȋ ȒȖȚȖȘȖȑ ȓȦȌȐ 
ȔȖȋțȚ ȗȖȓȕȖșȚȤȦ ȘȍȈȓȐȏȖȊȈȚȤ șȊȖȑ ȗȖȚȍȕȞȐȈȓ Ȑ ȊȍșȚȐ 

ȗȘȖȌțȒȚȐȊȕțȦ ȚȊȖȘȟȍșȒțȦ ȎȐȏȕȤ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș Ȑȝ 
ȗȖȚȘȍȉȕȖșȚȧȔȐ Ȑ ȐȕȚȍȘȍșȈȔȐ. ǳȦȌȐ ȧȊȓȧȦȚșȧ ȕȈșȚȖȧ-
ȡȐȔ ȉȖȋȈȚșȚȊȖȔ ȕȈȞȐȑ» [4]. 
ǶșȕȖȊȕȖȑ ȞȍȓȤȦ ȘȈȏȊȐȚȐȧ ȟȍȓȖȊȍȒȈ Ȋ șȊȧȏȐ ș ȥȚȐȔ 

ȧȊȓȧȍȚșȧ ȘȈșȠȐȘȍȕȐȍ ȍȋȖ ȊȣȉȖȘȈ [5]. ǹȖȉșȚȊȍȕȕȖ Ȋ 
ȥȚȖȔ șȖșȚȖȐȚ ȔȍȚȖȌȖȓȖȋȐȟȍșȒȐ ȊȣȊȍȘȍȕȕȣȑ ȕȈțȟ-
ȕȣȑ ȗȖȌȝȖȌ Ȓ ȘȈȏȊȐȚȐȦ ȒȈȟȍșȚȊȈ ȎȐȏȕȐ ȊȖ Ȋșȍȝ ȍȍ 
ȈșȗȍȒȚȈȝ — ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ, ȉȣȚȖȊȖȑ, ȗȖȓȐȚȐȟȍ-
șȒȖȑ, ȒțȓȤȚțȘȕȖȑ Ȑ ȌȘ. ǺȘȈȌȐȞȐȖȕȕȣȑ ȗșȐȝȖȓȖȋȐȟȍ-
șȒȐȑ ȗȖȌȝȖȌ Ȓ ȖȞȍȕȒȍ ȟȍȓȖȊȍȟȍșȒȐȝ ȊȖȏȔȖȎȕȖșȚȍȑ Ȋ 
ȉȖȓȤȠȍȑ șȚȍȗȍȕȐ ȓȖȒȈȓȐȏțȍȚ ȖșȕȖȊȕȣȍ ȜȈȒȚȖȘȣ ȘȈȏ-
ȊȐȚȐȧ ȊȕțȚȘȐ ȓȐȟȕȖșȚȐ. ǻșȚȖȑȟȐȊȖ ȗȘȐȕȧȚȖ șȟȐȚȈȚȤ, 
ȟȚȖ țșȗȍȝ — ȥȚȖ ȏȈșȓțȋȈ ȓȐȟȕȈȧ, ȔȈȓȖ ȏȈȊȐșȧȡȈȧ ȖȚ 
șȘȍȌȖȊȖȋȖ ȊȓȐȧȕȐȧ, Ȋ ȒȘȈȑȕȍȔ șȓțȟȈȍ ȖȉțșȓȖȊȓȍȕȕȈȧ 
țșȐȓȐȧȔȐ ȓȐȟȕȖșȚȐ ȊȖȗȘȍȒȐ ȐȏȊȍșȚȕȖȔț ȌȍȑșȚȊȐȦ 
șȘȍȌȣ.
ǷȍȘȍȝȖȌ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ (ȌȈȓȍȍ ǻȕȐȊȍȘ-

șȐȚȍȚ) ȕȈ ȕȖȊțȦ ȕȈțȟȕȖ-ȖȉȘȈȏȖȊȈȚȍȓȤȕțȦ șȐșȚȍȔț 
ȗȖ țȔȖȓȟȈȕȐȦ ȗȘȍȌȗȖȓȈȋȈȍȚ ȚȈȒțȦ ȔȖȌȍȓȤ ȊȕțȚȘȐ-, 
ȊȕȍȠȕȍ- Ȑ ȐȕȚȍȘȒȖȘȗȖȘȈȚȐȊȕȣȝ ȊȏȈȐȔȖȌȍȑșȚȊȐȑ, ȒȖ-
ȚȖȘȈȧ ȗȘȐȏȊȈȕȈ șȖȌȍȑșȚȊȖȊȈȚȤ ȘȈȏȊȐȚȐȦ ȟȍȓȖȊȍȟȍ-
șȒȖȋȖ ȗȖȚȍȕȞȐȈȓȈ. ǷȖȌȘȈȏțȔȍȊȈȍȚșȧ ȔȖȌȍȓȤ ȐșșȓȍȌȖ-
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ȊȈȚȍȓȤșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ, ȊȖșȗȘȖȐȏȊȍȌȍȕȕȈȧ Ȋ Ȗȗȣ-
Țȍ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȝ țȕȐȊȍȘșȐȚȍȚȖȊ ǹȀǨ Ȑ ǪȍȓȐȒȖ-
ȉȘȐȚȈȕȐȐ [6]. ǶȕȈ ȊȒȓȦȟȈȍȚ Ȋ șȍȉȧ ȕȍȗȖșȘȍȌșȚȊȍȕȕȖ 
ȟțȊșȚȊȐȚȍȓȤȕȖșȚȤ Ȓ șȗȘȖșț ȕȈ ȈȒȚțȈȓȤȕȣȑ ȒȊȈȓȐȜȐ-
ȞȐȘȖȊȈȕȕȣȑ ȗȘȖȌțȒȚ, ȗȖȚȖȔț ȖșȕȖȊȈȕȈ ȕȈ ȓȐȟȕȖȑ ȏȈ-
ȐȕȚȍȘȍșȖȊȈȕȕȖșȚȐ țȟȍȕȖȋȖ, ȗȘȍȗȖȌȈȊȈȚȍȓȧ, șȚțȌȍȕȚȈ 
Ȑ ȓȦȉȖȋȖ șȖȚȘțȌȕȐȒȈ Ȋ șȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȐ șȊȖȍȑ Ȍȍ-
ȧȚȍȓȤȕȖșȚȐ. ǩȖȓȍȍ ȚȖȋȖ, ȕȖȊȈȧ șȐșȚȍȔȈ ȗȘȍȌȗȖȓȈȋȈȍȚ 
ȗȘȐȕȞȐȗȐȈȓȤȕȖ ȐȕȖȑ ȗȖȌȝȖȌ Ȓ ȝȈȘȈȒȚȍȘȐșȚȐȒȍ ȥȚȖȋȖ 
ȗȘȖȌțȒȚȈ, ȌȍȓȈȧ ȈȒȞȍȕȚ ȕȈ ȍȋȖ ȐȕȕȖȊȈȞȐȖȕȕȖ-ȚȊȖȘȟȍ-
șȒȖȔ ȗȘȖȐșȝȖȎȌȍȕȐȐ. 
Ǫ ȓȐȚȍȘȈȚțȘȍ, ȗȖșȊȧȡȍȕȕȖȑ ȊȕȍȌȘȍȕȐȦ ȕȖȊȖȑ 

ȐȕșȚȐȚțȞȐȖȕȈȓȤȕȖȑ ȜȖȘȔȣ ȖȘȋȈȕȐȏȈȞȐȐ ȕȈțȟȕȖȑ 
Ȑ ȖȉȘȈȏȖȊȈȚȍȓȤȕȖȑ ȌȍȧȚȍȓȤȕȖșȚȐ, ȗȖȌȘȖȉȕȖ ȖȗȐșȈ-
ȕȣ ȗȘȍȐȔțȡȍșȚȊȈ ȕȈȞȐȖȕȈȓȤȕȣȝ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȝ 
țȕȐȊȍȘșȐȚȍȚȖȊ ȗȍȘȍȌ ȚȘȈȌȐȞȐȖȕȕȖȑ ȖȚȍȟȍșȚȊȍȕȕȖȑ 
șȐșȚȍȔȖȑ ȊȣșȠȍȋȖ ȖȉȘȈȏȖȊȈȕȐȧ. ǶȌȕȈȒȖ ȗȘȈȒȚȐȟȍ-
șȒȐ ȊȍȏȌȍ ȘȍȟȤ ȐȌȍȚ Ȗ ȘȍȏțȓȤȚȐȘțȦȡȐȝ ȗȖȒȈȏȈȚȍȓȧȝ, 
șȓȍȌșȚȊȐȧȝ, ȚȖ ȍșȚȤ ȊȚȖȘȐȟȕȣȝ ȜȈȒȚȖȘȈȝ. ǷȖȌȌȍȘȎ-
ȒȈ ȜȖȘȔȈȓȤȕȖȋȖ șȖȖȚȊȍȚșȚȊȐȧ ȒȘȐȚȍȘȐȧȔ ȕȈțȟȕȖ-Ȗȉ-
ȘȈȏȖȊȈȚȍȓȤȕȣȝ țȟȘȍȎȌȍȕȐȑ ȥȚȖȑ ȒȈȚȍȋȖȘȐȐ — ȏȈȌȈȟȈ 
ȏȕȈȒȖȔȈȧ. ǰȕȕȖȊȈȞȐȖȕȕȖȑ ȗȘȍȌșȚȈȊȓȧȍȚșȧ ȗȘȖȉȓȍȔȈ 
șȔȣșȓȖȖȉȘȈȏțȦȡȐȝ ȜȈȒȚȖȘȖȊ ȌȍȒȓȈȘȐȘțȍȔȖȑ ȖȉȘȈ-
ȏȖȊȈȚȍȓȤȕȖȑ șȚȘțȒȚțȘȣ, Ȉ ȚȈȒȎȍ ȏȈȌȈȟȈ ȖȗȘȍȌȍȓȍȕȐȧ 
Ȑ ȗȘȈȒȚȐȟȍșȒȖȋȖ ȊȖȗȓȖȡȍȕȐȧ ȐȕȕȖȊȈȞȐȖȕȕȖȋȖ șȖȌȍȘ-
ȎȈȕȐȧ ȕȈțȒȐ Ȑ ȖȉȘȈȏȖȊȈȕȐȧ, ȒȖȚȖȘȈȧ ȓȧȎȍȚ ȕȈ ȗȓȍȟȐ 
ȗȘȖȜȍșșȐȖȕȈȓȖȊ — țȟȍȕȣȝ Ȑ ȗȘȍȗȖȌȈȊȈȚȍȓȍȑ — Șȍ-
ȈȓȤȕȖȋȖ ȘȍșțȘșȈ Ȑ ȌȊȐȋȈȚȍȓȧ ȕȈțȟȕȖ-ȖȉȘȈȏȖȊȈȚȍȓȤȕȖ-
ȋȖ ȗȘȖȞȍșșȈ. 
ǳȖȏțȕȋ «ǬȈȍȠȤ ȐȕȕȖȊȈȞȐȦ!» ȘȖȎȌȈȍȚ ȊșȚȘȍȟȕȣȑ Ȑ 

ȊȗȖȓȕȍ ȏȈȒȖȕȖȔȍȘȕȣȑ ȊȖȗȘȖș «ǸȈȌȐ ȟȍȋȖ?». ǰ ȥȚȖ ȕȍ 
ȘȐȚȖȘȐȟȍșȒȐȑ ȊȖȗȘȖș ȒȈȒ ȜȖȘȔȈ ȖȚȘȐȞȈȕȐȧ, ȥȚȖ ȏȈȒȖ-
ȕȖȔȍȘȕȣȑ ȗȖȓȖȎȐȚȍȓȤȕȣȑ ȊȖȗȘȖș Ȗ șȔȣșȓȈȝ. 
ǶȋȖȊȖȘȦșȤ, ȓȐȟȕȖ Ȕȕȍ ȔȖȌȍȓȤ ȐșșȓȍȌȖȊȈȚȍȓȤ-

șȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ ȒȈȒ ȕȈțȟȕȖ-ȖȉȘȈȏȖȊȈȚȍȓȤȕȖȋȖ Ȑ 
ȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ ȒȖȔȗȓȍȒșȈ ȐȔȗȖȕȐȘțȍȚ Ȑ Ȋ șȊȖȐȝ 
ȚȘȍȉȖȊȈȕȐȧȝ, Ȑ Ȋ ȖȎȐȌȈȍȔȣȝ ȘȍȏțȓȤȚȈȚȈȝ, ȗȖșȒȖȓȤȒț 
șȖȖȚȊȍȚșȚȊțȍȚ Ȑ ȔȖȐȔ ȗȘȖȜȍșșȐȖȕȈȓȤȕȣȔ ȈȔȉȐȞȐȧȔ. 
ǹ ȖȌȕȐȔ ȚȖȓȤȒȖ ȌȖȗțȡȍȕȐȍȔ, ȟȚȖ șȖȖȚȊȍȚșȚȊțȍȚ ȖȕȈ 
ȔȖȐȔ ȐȕȌȐȊȐȌțȈȓȤȕȣȔ ȞȍȓȧȔ Ȑ ȈȔȉȐȞȐȧȔ, ȚȖ ȍșȚȤ 
șȈȔȖȥșȗȍȒȚȈȞȐȧȔ, ȒȖȚȖȘȣȍ ȐșȚȖȘȐȟȍșȒȐ șȜȖȘȔȐȘȖ-
ȊȈȕȣ ȊȖșȗȐȚȈȕȐȍȔ Ȑ șȈȔȖȊȖșȗȐȚȈȕȐȍȔ, ȖȉȘȈȏȖȊȈ-
ȕȐȍȔ, ȖȗȣȚȖȔ ȗȘȍȗȖȌȈȊȈȕȐȧ Ȑ ȕȈțȟȕȖȑ ȘȈȉȖȚȣ, ȕȖ 
ȕȍ ȊȒȓȦȟȈȦȚ Ȋ șȍȉȧ ȧșȕȖȋȖ Ȑ ȕȍȖȉȝȖȌȐȔȖȋȖ ȖȉȘȈȏȈ 
ȖȉȡȍȋȖ ȉțȌțȡȍȋȖ, ȐȉȖ ȐșȚȖȘȐȧ ȕȈș ȕȍ țȟȐȚ, ȟȚȖ Ȕȣ 
ȌȖȓȎȕȣ ȌȍȓȈȚȤ (ǽȖșȍ ǶȘȚȍȋȈ-Ȑ-ǫȈșșȍȚ). ǺȖȚ ȖȉȘȈȏ 
ȗȖȚȘȍȉȕȖȋȖ ȉțȌțȡȍȋȖ, ȕȈȏȣȊȈȍȔȖȋȖ ǵȈȞȐȖȕȈȓȤȕȣȔ 
ǰșșȓȍȌȖȊȈȚȍȓȤșȒȐȔ ǻȕȐȊȍȘșȐȚȍȚȖȔ, Ȍȓȧ Ȕȍȕȧ — șțȚȤ 
ȔȖȍ Ȏȍ ȐȕȌȐȊȐȌțȈȓȤȕȖȍ ȗȘȍȌșȚȈȊȓȍȕȐȍ țȕȐȊȍȘșȐȚȍ-
ȚȈ, ȖșȕȖȊȈȕȕȖȍ ȕȈ ȔȖȍȔ ȎȍȓȈȕȐȐ ȗȘȍȌșȚȈȊȓȧȚȤ ȍȋȖ 
Ȑ ȔȕȖȋȖȟȐșȓȍȕȕȣȝ ȖȉȏȖȘȈȝ, ȖȗȐșȣȊȈȦȡȐȝ țșȗȍȝȐ 
ȚȈȒȖȑ ȕȈțȟȕȖ-ȖȉȘȈȏȖȊȈȚȍȓȤȕȖȑ ȖȘȋȈȕȐȏȈȞȐȐ. ȇ ȕȍ 
ȖȠȐȉțșȤ, ȍșȓȐ șȒȈȎț, ȟȚȖ ȚȈȒȖȑ ȖȉȘȈȏ ȊȖȏȕȐȒȈȍȚ ȕȍ 
ȚȖȓȤȒȖ ț Ȕȍȕȧ. Ǵȣ ȗȘȐȔȍȘȧȍȔ ȕȈ șȍȉȧ ȚȘȈȌȐȞȐȐ Ȑș-
șȓȍȌȖȊȈȚȍȓȤșȒȐȝ ǻȕȐȊȍȘșȐȚȍȚȖȊ, ȕȍ ȊȌȈȊȈȧșȤ Ȋ ȗȖ-
șȣȓȒȐ Ȑȝ șȖȏȌȈȕȐȧ. ǶȌȕȈȒȖ țșȗȍȝ Ȑ ȖȗȣȚ ȊȚȖȘȐȟȕȣ, 
ȗȍȘȊȐȟȕȣ Ȏȍ ȗȖșȣȓȒȐ, ȕȈ ȒȖȚȖȘȣȝ ȖșȕȖȊȣȊȈȍȚșȧ 
ȌȍȓȖ, ȓȐȠȤ ȊȗȖșȓȍȌșȚȊȐȐ țȎȍ ȗȘȐȕȖșȧȡȍȍ țșȗȍȝ 
(ȐȓȐ ȕȍțșȗȍȝ) Ȑ ȖȗȣȚ.

ǹȖȖȚȊȍȚșȚȊȍȕȕȖ, ȌȖȊȍȘȐȍ ȕȖȊȖȑ ȔȖȌȍȓȐ ȎȐȏȕȐ 
ǻȕȐȊȍȘșȐȚȍȚȈ ȊȖȏȔȖȎȕȖ ȚȖȓȤȒȖ Ȋ țșȓȖȊȐȧȝ ȧșȕȖșȚȐ 
ȥȚȐȝ ȗȖșȣȓȖȒ Ȑ șȔȣșȓȖȖȉȘȈȏțȦȡȐȝ ȜȈȒȚȖȘȖȊ, Ȑ, șȓȍ-
ȌȖȊȈȚȍȓȤȕȖ, ȗȘȐȔȈȚȈ ȊȕțȚȘȍȕȕȍȋȖ ȕȈȌ ȊȕȍȠȕȐȔ, ǹțȚȐ 
ȕȈȌ ȊȐȌȐȔȖșȚȤȦ. ǰȕȈȟȍ ȊȖȏȔȖȎȕȈ șȐȚțȈȞȐȧ, ȖȗȐșȈȕ-
ȕȈȧ ȊȍȓȐȒȐȔ ȘțșșȒȐȔ ȒȓȈșșȐȒȖȔ șȓȖȊȈȔȐ șȊȖȍȋȖ ȗȍȘ-
șȖȕȈȎȈ: «…ȕȈȠȐ țȟȘȍȎȌȍȕȐȧ Ȑ Ȋșȍ ȥȚȖ — ȗȖȝȖȎȍ ȕȈ 
ȉȍȘȍȏȒȐ, ȒȖȚȖȘȣȍ Ȕȣ ȕȈȚȣȒȈȓȐ, ȒȈȒ Ȋ ǺȘȖȐȞȣȕ ȌȍȕȤ, 
Ȍȓȧ ȚȖȋȖ ȟȚȖȉȣ ȉȣȓȖ ȗȖȝȖȎȍ ȕȈ ȓȍș, ȒȖȚȖȘȣȑ șȈȔ Ȋȣ-
ȘȖș Ȋ ǭȊȘȖȗȍ… !» [7].
Ǫ  ȘȈȉȖȚȍ [8] ȖȚȔȍȟȍȕȖ, ȟȚȖ, ȗȖ ȌȈȕȕȣȔ șȈȔȖȖȞȍȕ-

ȒȐ ȗȘȍȗȖȌȈȊȈȚȍȓȍȑ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ ȊȈȎȕȖ-
șȚȐ (ȕȈșțȡȕȖșȚȐ) ȟȍȓȖȊȍȟȍșȒȐȝ ȘȍșțȘșȖȊ, ȏȈȌȍȑșȚȊȖ-
ȊȈȕȕȣȝ Ȋ ȖȉȘȈȏȖȊȈȚȍȓȤȕȖȑ ȌȍȧȚȍȓȤȕȖșȚȐ, ȗȘȖȜȍș-
șȐȖȕȈȓȤȕȖ-ȒȖȔȗȍȚȍȕȚȕȖșȚȕȣȑ Ȑ ȒȖȔȔțȕȐȒȈȞȐȖȕȕȣȑ 
ȘȍșțȘșȣ ȏȈȕȐȔȈȦȚ 5-ȍ Ȑ 4-ȍ ȔȍșȚȈ șȖȖȚȊȍȚșȚȊȍȕȕȖ Ȋ 
ȗȍȘȍȟȕȍ Ȑȏ ȗȧȚȐ ȗȖȏȐȞȐȑ. ǰ ȥȚȖ ȕȍ ȗȘȍȕȍȉȘȍȎȍȕȐȍ 
ȗȘȖȜȍșșȖȘșȒȖ-ȗȘȍȗȖȌȈȊȈȚȍȓȤșȒȐȔ șȖșȚȈȊȖȔ ǻȕȐ-
ȊȍȘșȐȚȍȚȈ șȊȖȍȑ ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ ȒȖȔȗȍȚȍȕȞȐȍȑ Ȑ 
ȒȖȔȗȍȚȍȕȚȕȖșȚȕȣȔ ȖȉȡȍȕȐȍȔ. ǪȖȗȘȖș ȖȗȘȖșȕȐȒȈ ȉȣȓ 
șȜȖȘȔțȓȐȘȖȊȈȕ ȚȈȒȐȔ ȖȉȘȈȏȖȔ: «ǲȈȒȖȑ Ȑȏ ȗȍȘȍȟȐș-
ȓȍȕȕȣȝ ȘȍșțȘșȖȊ ȏȈȕȐȔȈȍȚ ȊȈȠȐ ȔȣșȓȐ Ȋ ȉȖȓȤȠȍȑ 
șȚȍȗȍȕȐ, ȒȈȒȖȑ Ȋ ȔȍȕȤȠȍȑ?». ǶȒȈȏȈȓȖșȤ, ȟȚȖ ȜȐȕȈȕ-
șȖȊȣȑ Ȑ ȖȘȋȈȕȐȏȈȞȐȖȕȕȣȑ ȘȍșțȘșȣ, ȚȖ ȍșȚȤ ȊȚȖȘȐȟ-
ȕȣȍ, ȊȕȍȠȕȐȍ ȘȍșțȘșȣ, ȉȖȓȍȍ ȉȍșȗȖȒȖȧȚ ȘȍșȗȖȕȌȍȕ-
ȚȖȊ, ȟȍȔ ȊȕțȚȘȍȕȕȐȍ. ǬȈȕȕȖȍ șȗȖȓȏȈȕȐȍ ȞȍȕȕȖșȚȐ 
ȘȍșțȘșȖȊ Ȋ șȚȖȘȖȕț ȊȚȖȘȐȟȕȣȝ Ȑ ȊȕȍȠȕȐȝ ȔȖȎȕȖ 
ȖȉȢȧșȕȐȚȤ ȚȍȔ, ȟȚȖ Ȋ ȕȈșȚȖȧȡȐȑ ȔȖȔȍȕȚ Ȋ ǻȕȐȊȍȘșȐ-
ȚȍȚȍ ȖȚșțȚșȚȊțȍȚ ȒȈȒȈȧ-ȓȐȉȖ ȏȈȧȊȓȍȕȕȈȧ ȒȖȕȞȍȗȞȐȧ, 
șȗȖșȖȉȕȈȧ ȐȕȚȍȋȘȐȘȖȊȈȚȤ ȖȉȘȈȏȖȊȈȚȍȓȤȕȣȍ Ȑ ȕȈțȟ-
ȕȣȍ ȞȍȓȐ ȘȈȏȕȖȋȖ țȘȖȊȕȧ șȓȖȎȕȖșȚȐ (Ȋ ȚȖȔ ȟȐșȓȍ Ȑ 
ȗȘȍȌȍȓȤȕȣȍ) Ȑ ȖȉȍșȗȍȟȐȚȤ șȐșȚȍȔȕțȦ ȌȐȕȈȔȐȒț ȍȋȖ 
ȘȈȏȊȐȚȐȧ. ǷȖșȓȍȌȕȍȍ ȊȖȏȔȖȎȕȖ ȚȖȓȤȒȖ ȗȘȐ ȕȈȓȐȟȐȐ 
ȘȈȏȌȍȓȍȕȕȣȝ, Ȉ ȕȍ ȗȘȖșȚȖ ȊȔȍȕȧȍȔȣȝ Ȟȍȓȍȑ [10].
ǹ ȌȘțȋȖȑ șȚȖȘȖȕȣ, șȌȊȐȋ Ȋ șȚȖȘȖȕț ȊȚȖȘȐȟȕȣȝ, ȊȕȍȠ-
ȕȐȝ ȔȖȚȐȊȖȊ șȖȖȚȊȍȚșȚȊțȍȚ ȈȚȖȔȐȏȈȞȐȐ ȖȉȡȍșȚȊȈ. ǺȖ, 
«ȘȈȌȐ ȟȍȋȖ», ȗȖ-ȗȘȍȎȕȍȔț ȘȈșȒȘȣȚȖ ȚȖȓȤȒȖ Ȋ ȐȕȌȐ-
ȊȐȌțȈȓȤȕȖȔ «ȗȍȘșȗȍȒȚȐȊȕȖȔ» ȗȓȈȕȍ, Ȑ ȖȕȖ ț ȒȈȎȌȖȋȖ 
șȊȖȍ, ȊșȚȘȍȟȈȦȡȍȍșȧ ș ȌȘțȋȐȔȐ ȚȖȓȤȒȖ ȒȈȒ ȘȍȏȖȕȈȕș 
ȕȈșțȡȕȖȋȖ — ȏȈȘȈȉȖȚȕȈȧ ȗȓȈȚȈ, șȖȞȐȈȓȤȕȣȍ ȋȈȘȈȕ-
ȚȐȐ Ȑ Ț.ȗ.
Ǫ ȚȍȟȍȕȐȍ ȗȖșȓȍȌȕȍȋȖ ȋȖȌȈ Ȋ ȘȈȔȒȈȝ ȞȐȒȓȖȊ ȗȘȖ-

ȜȍșșȐȖȕȈȓȤȕȖȑ ȗȍȘȍȗȖȌȋȖȚȖȊȒȐ șȗȍȞȐȈȓȐșȚȖȊ ȜȈ-
ȒțȓȤȚȍȚȈ ȗȖȊȣȠȍȕȐȧ ȒȊȈȓȐȜȐȒȈȞȐȐ ȕȈ ȉȈȏȍ ȒȈȜȍȌȘȣ 
Ȗȉȡȍȑ ȗșȐȝȖȓȖȋȐȐ Ȑ ȗȍȌȈȋȖȋȐȒȐ ȊȕȍȌȘȧȦȚ ȗȘȖȋȘȈȔȔț 
«ǹȔȣșȓȖȖȉȘȈȏțȦȡȐȍ ȜȈȒȚȖȘȣ ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ Ȍȍ-
ȧȚȍȓȤȕȖșȚȐ ȊȘȈȟȈ-ȗȍȌȈȋȖȋȈ». ǶȌȕȐȔ Ȑȏ ȒȊȈȓȐȜȐȒȈȞȐ-
Ȗȕȕȣȝ ȏȈȌȈȕȐȑ ȞȐȒȓȖȊ ȧȊȓȧȍȚșȧ ȥșșȍ ȕȈ ȚȍȔț «ǯȈȟȍȔ 
ȧ ȗȍȌȈȋȖȋ? (…țȟȍȕȣȑ?, …ȊȘȈȟ?)». ǷȖ șțȚȐ, ȘȍȟȤ Ȋ ȕȐȝ 
ȐȌȍȚ Ȗ șȔȣșȓȍ ȎȐȏȕȐ, ȟȈȡȍ ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ, ȕȖ ȕȍ 
ȘȍȌȒȖ Ȑ ȠȐȘȍ — șȔȣșȓȍ ȎȐȏȕȐ ȓȐȟȕȖșȚȐ, ȕȍ Ȕȣșȓȧ-
ȡȍȑ șȍȉȧ ȉȍȏ șȊȖȍȑ ȗȘȖȜȍșșȐȐ, ȚȖ ȍșȚȤ ȊȗȐșȣȊȈȦȡȍȑ 
Ȋ șȊȖȍ șȔȣșȓȖȎȐȏȕȍȕȕȖȍ ȗȘȖșȚȘȈȕșȚȊȖ ȞȍȕȕȖșȚȐ ȗȘȖ-
ȜȍșșȐȐ. ǰ ȏȌȍșȤ ȘȈȉȖȚȣ ȒțȘșȈȕȚȖȊ ȚȈȒȎȍ ȊȣȧȊȓȧȦȚ 
ȚȍȕȌȍȕȞȐȦ Ȓ ȐȕȌȐȊȐȌțȈȓȐȏȐȘȖȊȈȕȕȖșȚȐ ȗȘȖȜȍșșȐ-
ȖȕȈȓȤȕȣȝ șȔȣșȓȖȊ. ȅȚȐ șȔȣșȓȣ ȕȍ ȚȧȋȖȚȍȦȚ Ȓ ȔȍȘ-
ȒȈȕȚȐȓȤȕȖȑ ȐȓȐ șȚȈȚțșȕȖȑ șȚȖȘȖȕȍ ȗȘȖȜȍșșȐȐ. ǳȦȌȐ, 
ȘȈșȒȘȣȊȈȦȡȐȍ ȊȕțȚȘȍȕȕȐȍ, ȐȕȚȐȔȕȣȍ ȜȈȒȚȖȘȣ șȊȖ-
ȍȋȖ ȕȈȝȖȎȌȍȕȐȧ Ȋ ȗȘȖȜȍșșȐȐ, țȒȈȏȣȊȈȦȚ Ȋ ȉȖȓȤȠȍȑ 
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ǲ ȗȘȖȉȓȍȔȍ șȐșȚȍȔȖȖȉȘȈȏțȦȡȐȝ ȜȈȒȚȖȘȖȊ șȖȊȘȍȔȍȕȕȖȋȖ țȕȐȊȍȘșȐȚȍȚșȒȖȋȖ ȖȉȘȈȏȖȊȈȕȐȧ

șȚȍȗȍȕȐ ȕȈ ȥȔȖȞȐȖȕȈȓȤȕțȦ șȖșȚȈȊȓȧȦȡțȦ Ȑȝ Ȍȍȧ-
ȚȍȓȤȕȖșȚȐ Ȋ șȊȧȏȐ ș ȖȉȡȍȕȐȍȔ (ș ȒȖȓȓȍȋȈȔȐ Ȑ șȚțȌȍȕ-
ȚȈȔȐ). ǺȈȒȈȧ Ȓ ȈȘȚȐȕȈ ȝȖȚȧ Ȑ țȒȈȏȣȊȈȍȚ ȕȈ țȌȖȊȓȍȚ-
ȊȖȘȍȕȕȖșȚȤ ȘȍșȗȖȕȌȍȕȚȖȊ șȊȖȍȑ ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ 
ȌȍȧȚȍȓȤȕȖșȚȤȦ, ȌȍȔȖȕșȚȘȐȘțȍȚ ȐȕȊȍȘȚȐȘȖȊȈȕȕȣȑ ȝȈ-
ȘȈȒȚȍȘ ȖșȔȣșȓȍȕȕȖșȚȐ ȥȚȖȑ ȌȍȧȚȍȓȤȕȖșȚȐ. ǿțȊșȚȊȖ, 
ȊȣȕȖșȐȔȖȍ Ȋ ȒȈȟȍșȚȊȍ ȞȍȓȐ ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ Ȍȍȧ-
ȚȍȓȤȕȖșȚȐ, ȧȊȓȧȍȚșȧ ȊȚȖȘȐȟȕȣȔ ȗȖ ȖȚȕȖȠȍȕȐȦ Ȓ ȍȍ 
șȔȣșȓț [9]. Ǫ ȥȚȖȔ ȈșȗȍȒȚȍ ȗȍȘȊȐȟȕȣȔ ȔȖȎȍȚ ȉȣȚȤ, 
ȕȈȗȘȐȔȍȘ, ȒȖȔȗȍȚȍȕȚȕȖșȚȕȖȍ ȖȉȡȍȕȐȍ ȗȘȍȗȖȌȈȊȈȚȍ-
ȓȍȑ, țȟȍȕȣȝ, șȚțȌȍȕȚȖȊ. 
ǩȖȓȍȍ ȚȖȋȖ, ȒȈȒ ȗȖȒȈȏȣȊȈȦȚ ȥșșȍ, ȌȈȎȍ ȍșȓȐ ȗȘȐ-

ȏȕȈȚȤ Ȋ ȒȈȟȍșȚȊȍ ȕȈȓȐȟȕȖȋȖ Ȑ ȌȍȑșȚȊȐȚȍȓȤȕȖȋȖ șȖȞȐ-
ȈȓȤȕȣȑ șȔȣșȓ ȖȉȡȍȕȐȧ ȗȘȍȗȖȌȈȊȈȚȍȓȍȑ Ȑ șȚțȌȍȕȚȖȊ, 
ȚȖ Ȋșȍ ȘȈȊȕȖ ȔȈșȠȚȈȉ ȥȚȐȝ șȔȣșȓȖȊ ȖȋȘȈȕȐȟȍȕ ȉȓȐ-
ȎȈȑȠȐȔ ȖȒȘțȎȍȕȐȍȔ, ȕȍȗȖșȘȍȌșȚȊȍȕȕȣȔ ȒȖȕȚȈȒȚȖȔ Ȑ 
ȕȍ ȊȣȝȖȌȐȚ ȕȈ țȘȖȊȍȕȤ ȎȐȏȕȐ ǻȕȐȊȍȘșȐȚȍȚȈ Ȑ ȠȐȘȍ. 
ǹȚȖȘȖȕȣ țȌȖȊȓȍȚȊȖȘȍȕȣ ȖȉȡȍȕȐȍȔ ȏȌȍșȤ Ȑ șȍȑȟȈș, 
ȗȘȍȌȔȍȚȕȣȔ ȖȉȡȍȕȐȍȔ, ȍșȓȐ ȚȈȒȖȊȖȍ șȒȓȈȌȣȊȈȍȚșȧ 
țșȗȍȠȕȖ. ǶȌȕȈȒȖ ȌțȝȖȊȕȣȍ șȔȣșȓȣ, ȖȗȘȍȌȍȓȧȦȡȐȍ 
ȐșȝȖȌȕȣȍ ȗȖșȣȓȒȐ, ȖȉȢȍȌȐȕȧȦȡȐȍ ȓȦȌȍȑ ȖȌȕȖȑ ȗȘȖ-
ȜȍșșȐȐ ȕȈ ȗȍȘȊȐȟȕȖȔ ȉȍȏțșȓȖȊȕȖȔ țȘȖȊȕȍ, Ȋ ȕȈșȚȖȧ-
ȡȍȍ ȊȘȍȔȧ ȕȍ ȖșȖȏȕȈȦȚșȧ.
ǰșȝȖȌȕȈȧ ȗȖșȣȓȒȈ ȐȓȐ ȔȐșșȐȧ ǻȕȐȊȍȘșȐȚȍȚȈ — ȥȚȖ 

Ȑ ȍșȚȤ șȔȣșȓ ȎȐȏȕȐ, ȚȖ, ȘȈȌȐ ȟȍȋȖ Ȗȕ șȖȏȌȈȕ Ȑ șțȡȍ-
șȚȊțȍȚ. ȅȚȖ ȗȖȓȕȖȔȈșȠȚȈȉȕȣȑ ȖȚȊȍȚ ȕȈ ȊȖȗȘȖș «ǯȈ-
ȟȍȔ?». ǰ «ȏȈȟȍȔ» ȗȘȍȗȖȌȈȊȈȚȍȓȧ ȐȓȐ țȟȍȕȖȋȖ, Ȑ «ȏȈ-
ȟȍȔ» ǻȕȐȊȍȘșȐȚȍȚȈ, ȋȌȍ Ȗȕ ȚȘțȌȐȚșȧ, — ȥȚȖ, ȗȖ șțȚȐ, 
ȘȈȏȕȣȍ șȚȖȘȖȕȣ ȖȌȕȖȋȖ ȞȍȓȖȋȖ. ǶȌȕȈȒȖ ȍșȓȐ «ȏȈȟȍȔ» 
ȒȈȎȌȖȋȖ ȒȖȕȒȘȍȚȕȖȋȖ ȗȘȍȗȖȌȈȊȈȚȍȓȧ Ȋ ȖȚȕȖȠȍȕȐȐ 
șȍȉȧ, șȊȖȍȑ ȐșȚȖȘȐȐ Ȑ șțȌȤȉȣ (Ȋ șȔȣșȓȍ șȈȔȖȖȋȘȈȕȐ-
ȟȍȕȐȧ, ȧȊȓȧȦȡȍȋȖșȧ «ȗȘȈȊȌȖȑ, șțȚȤȦ ȎȐȏȕȐ» [10]) Ȋ 
ȒȈȎȌȖȔ ȒȖȕȒȘȍȚȕȖȔ șȓțȟȈȍ ȉȖȓȍȍ ȐȓȐ Ȕȍȕȍȍ ȖȗȘȍȌȍ-
ȓȍȕȖ, ȚȖ «ȏȈȟȍȔ» ǻȕȐȊȍȘșȐȚȍȚȈ ȖșȚȈȍȚșȧ ȊȖȗȘȖșȖȔ ȖȚ-
ȒȘȣȚȣȔ. ǺȖ ȍșȚȤ ȊȖȗȘȖș: «ǲȈȒȖȊ ȊȐȌ, ȟȚȖ ȖȚȒȘȣȊȈȍȚșȧ 
Ȑȏ ǻȕȐȊȍȘșȐȚȍȚȈ? ǰȕȈȟȍ ȋȖȊȖȘȧ, ȟȚȖ ȊȐȌȕȖ Ȑȏ ǻȕȐȊȍȘ-
șȐȚȍȚȈ? ǿȚȖ ȊȐȌȧȚ Ȑȏ ǻȕȐȊȍȘșȐȚȍȚȈ Țȍ, ȒȚȖ ȘȈȉȖȚȈȍȚ 
ȊȕțȚȘȐ ȕȍȋȖ ȐȓȐ ȕȈ ȍȋȖ ȘțȉȍȎȈȝ, ȒȚȖ ȏȈȌȈȍȚșȧ ȊȖȗȘȖ-
șȖȔ Ȗ ȍȋȖ ȗȘȍȌȕȈȏȕȈȟȍȕȐȐ, șȚȖȧ ȕȈ ȚȊȍȘȌȖȑ ȏȍȔȓȍ 
ȐȓȐ ȕȈȝȖȌȧșȤ ȊȖȏȓȍ ȗȘȖȗȈșȚȐ?» [11] ȗȖȓțȟȈȍȚ ȔȕȖ-
ȎȍșȚȊȖ ȖȚȊȍȚȖȊ, ȕȍ ȐȔȍȦȡȐȝ ȖȉȡȍȋȖ ȏȕȈȔȍȕȈȚȍȓȧ. 
ǲȈȎȌȣȑ ȊȐȌȐȚ ȚȖȓȤȒȖ șȊȖȦ ȕȈșțȡȕțȦ ȗȍȘșȗȍȒȚȐȊț. 
ǰ ȏȈȌȈȕȕȣȑ ȊȖȗȘȖș ȖȉȘȍȚȈȍȚ ȌȘțȋțȦ, țȎȍ ȘȐȚȖȘȐȟȍ-
șȒțȦ ȜȖȘȔț: «ǹțȡȍșȚȊțȍȚ ȓȐ șȍȋȖȌȕȧ ȚȖ, ȟȚȖ ȔȖȎȕȖ 
ȕȈȏȊȈȚȤ“ȘȈȏțȔȕȣȔ ȖșȕȖȊȈȕȐȍȔ ȉȣȚȐȧ” ǻȕȐȊȍȘșȐȚȍ-
ȚȈ?» [11].
ǴȐșșȐȧ — ȥȚȖ șȐșȚȍȔȈ ȌȖȗțȡȍȕȐȑ Ȑ ȖȋȘȈȕȐȟȍȕȐȑ, 

ȜȐȓȤȚȘ, ȒȖȚȖȘȣȑ, ȟȍȔ ȉȓȐȎȍ Ȓ ȗȖȕȐȔȈȕȐȦ ȟȍȓȖȊȍȟȍ-
șȒȖȑ ȗȘȐȘȖȌȣ, ȚȍȔ ȉȖȓȤȠȍ șȈȔ ȗȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ 
ȎȐȊțȦ ȔȖȌȍȓȤ ȘȈȏȊȐȚȐȧ, ȒȖȚȖȘțȦ ȕȍ ȕțȎȕȖ șȚȐȔțȓȐ-
ȘȖȊȈȚȤ, — ȖȕȈ șȈȔȈ șȓțȎȐȚ șȚȐȔțȓȖȔ, șȗȖșȖȉȕȣȔ ȘȈș-
ȒȘȣȚȤ ȊȈȎȕȣȍ ȘȍșțȘșȣ. 
ǲȈȒȖȊȈ, ȕȈȗȘȐȔȍȘ, șȐșȚȍȔȈ ȌȖȗțȡȍȕȐȑ Ȑ ȖȋȘȈȕȐ-

ȟȍȕȐȑ ǫȈȘȊȈȘȌșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ? ǹȓȖȋȈȕ, ȗȘȍȌȓȖ-
Ȏȍȕȕȣȑ ȒȖȋȌȈ-ȚȖ ǫȈȘȊȈȘȌșȒȖȑ ȠȒȖȓȖȑ ȉȐȏȕȍșȈ, «Ǵȣ 
ȖȉțȟȈȍȔ ȓȐȌȍȘȖȊ, ȒȖȚȖȘȣȍ ȔȍȕȧȦȚ ȔȐȘ Ȓ ȓțȟȠȍȔț» 
(«We educate leaders who make a difference in the 
world») șȘȈȏț ȉȣȓ ȗȖȌȌȍȘȎȈȕ ȊșȍȔȐ ȗȖȌȘȈȏȌȍȓȍȕȐȧ-
ȔȐ ǫȈȘȊȈȘȌșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ Ȑ șȚȈȓ ȕȍȖȜȐȞȐȈȓȤȕȖȑ 

ȔȐșșȐȍȑ ȍȋȖ Ȋ ȞȍȓȖȔ. ǰ ȍȋȖ ȌȍȊȐȏ «Veritas» («ǰșȚȐ-
ȕȈ»), ȕȍșȖȔȕȍȕȕȖ, ȗȖȌȌȍȘȎȐȊȈȍȚ ȗȘȍȚȍȕȏȐȦ ǫȈȘȊȈȘȌ-
șȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ ȕȈ ȓȐȌȍȘșȚȊȖ (ȊȍȌȤ ș ȐșȚȐȕȖȑ, ȒȈȒ 
ȐȏȊȍșȚȕȖ, ȕȍ ȗȖșȗȖȘȐȠȤ) Ȑ ȚȈȒȎȍ ȗȘȍȌȗȖȓȈȋȈȍȚ ȠȐȘȖ-
ȒțȦ șțȌȤȉț ȘȈȏȊȐȚȐȧ. 
ǴȐșșȐȧ ȒȖȔȗȈȕȐȐ Microsoft: «Ǵȣ ȘȈȉȖȚȈȍȔ, ȟȚȖȉȣ 

ȗȖȔȖȟȤ ȓȦȌȧȔ Ȑ ȉȐȏȕȍș-ȖȘȋȈȕȐȏȈȞȐȧȔ ȗȖ ȊșȍȔț ȔȐȘț 
ȗȖȓȕȖșȚȤȦ ȘȍȈȓȐȏȖȊȈȚȤ ȐȔȍȦȡȐȑșȧ ț ȕȐȝ ȗȖȚȍȕȞȐ-
Ȉȓ». ǷȖȚȍȕȞȐȈȓ ȟȍȓȖȊȍȒȈ, ȟȍȓȖȊȍȟȍșȒȐȑ ȘȍșțȘș, ȒȈȒ 
țȎȍ ȉȣȓȖ șȒȈȏȈȕȖ ȊȣȠȍ, — șȍȋȖȌȕȧ ȕȍ ȗȘȖșȚȖ ȖșȖȏ-
ȕȈȕȕȈȧ ȞȍȕȕȖșȚȤ, ȕȖ Ȑ ȞȍȕȕȖșȚȤ ȕȍȐșȟȍȘȗȈȍȔȈȧ. ǺȈ-
ȒȐȔ ȖȉȘȈȏȖȔ, ȔȐșșȐȧ ȒȖȔȗȈȕȐȐ ȗȘȍȌȗȖȓȈȋȈȍȚ ȍȍ ȕȍ-
ȐșȟȍȘȗȈȍȔȖȍ ȘȈȏȊȐȚȐȍ, ȗȖșȒȖȓȤȒț Microsoft ȕȍ ȚȖȓȤȒȖ 
ȐȔȍȍȚ ȌȍȓȖ ș ȕȍȐșȟȍȘȗȈȍȔȣȔ ȘȍșțȘșȖȔ, ȕȖ Ȑ ȗȘȖȐȏȊȖ-
ȌȐȚ Ȑ ȗȘȖȌȈȍȚ ȐȕȜȖȘȔȈȞȐȖȕȕȣȑ șȗȖșȖȉ ȘȍȈȓȐȏȈȞȐȐ 
ȥȚȐȝ ȘȍșțȘșȖȊ, Ȉ Ȗȕ ȌȖȗțșȒȈȍȚ ȉȍșȒȖȕȍȟȕȖȍ ȔȕȖȋȖ-
ȖȉȘȈȏȐȍ ȚȊȖȘȟȍșȒȐȝ ȗȖȌȝȖȌȖȊ. ǲȘȖȔȍ ȚȖȋȖ, ȊȒȓȦȟȍȕ-
ȕȖșȚȤ Ȋ ȖȉȖȘȖȚ ȔȐșșȐȐ «ȓȦȌȍȑ Ȑ ȉȐȏȕȍș-ȖȘȋȈȕȐȏȈȞȐȑ 
ȗȖ ȊșȍȔț ȔȐȘț» ȒȈȒ ȘȍșțȘșȈ țȊȍȓȐȟȐȊȈȍȚ șȖȖȉȡȍșȚȊȖ 
Microsoft ȌȖ ȗȘȍȌȍȓȤȕȣȝ ȔȈșȠȚȈȉȖȊ. Ǫ ȘȍȏțȓȤȚȈȚȍ 
Microsoft — ȥȚȖ ȒȖȔȗȈȕȐȧ ȔȐȘȖȊȖȋȖ ȔȈșȠȚȈȉȈ ș ȕȍȐș-
ȟȍȘȗȈȍȔȣȔȐ ȘȍșțȘșȈȔȐ.
ǴȐșșȐȧ țȕȐȊȍȘșȐȚȍȚȈ — ȥȚȖ ȔȍșȚȖ ȓȖȒȈȓȐȏȈȞȐȐ 

ȕȍ ȉȍȏȖȚȊȍȚȕȖȋȖ, Ȉ ȘȈȏȌȍȓȍȕȕȖȋȖ șȔȣșȓȈ ȍȋȖ ȎȐȏȕȐ. 
ǸȈȏȌȍȓȍȕȕȖȋȖ ș șȖȖȉȡȍșȚȊȖȔ, ȒȈȎȌȣȑ ȟȓȍȕ ȒȖȚȖȘȖȋȖ, 
ȗțșȚȤ ȌȈȎȍ șȈȔȣȑ țȌȈȓȍȕȕȣȑ, ȏȈȐȕȚȍȘȍșȖȊȈȕ Ȋ ȍȋȖ 
ȔȐșșȐȐ, ȚȖ ȍșȚȤ ȕȈȝȖȌȐȚ Ȋ ȕȍȑ ȖȚȒȓȐȒ șȊȖȍȔț ȎȐȏȕȍȕ-
ȕȖȔț șȔȣșȓț. ǪșȓȍȌșȚȊȐȍ ȥȚȖȋȖ  Ȋ șȈȔȖȔ ȖȉȡȍȔ ȊȐȌȍ 
șȔȣșȓ țȕȐȊȍȘșȐȚȍȚȈ — «…ȍșȚȤ șȐșȚȍȔȈ ȎȐȏȕȍȕȕȣȝ 
ȐȌȍȑ, ȒȖȚȖȘȈȧ ȗȘȍȌșȚȈȊȓȧȍȚ ȊȣșȠȐȑ țȘȖȊȍȕȤ ȊȘȍȔȍȕȐ 
(ȒțȘșȐȊ ȈȊȚȖȘȈ. — Ǩ.Ǵ.), șȈȔȈȧ șȖȊȘȍȔȍȕȕȈȧ șȐșȚȍ-
ȔȈ. ȅȚȈ șȐșȚȍȔȈ — ȒțȓȤȚțȘȈ (ȖȉȘȈȏȖȊȈȕȕȖșȚȤ, șȚțȗȍȕȤ 
ȘȈȏȊȐȚȐȧ)» [12].
ǹ ȌȘțȋȖȑ șȚȖȘȖȕȣ, ȔȐșșȐȧ ȗȘȍȌșȚȈȊȓȧȍȚ șȖȉȖȑ ȗȘȖ-

ȋȘȈȔȔȕȖȍ ȏȈȧȊȓȍȕȐȍ, ȒȖȚȖȘȖȋȖ ȗȘȐȌȍȘȎȐȊȈȍȚșȧ ȒȈȎ-
Ȍȣȑ ȟȓȍȕ șȖȖȉȡȍșȚȊȈ. ǬȐșȒțșșȐȐ ȕȈ ȘȈȏȕȣȝ țȘȖȊȕȧȝ 
ȗȖȒȈȏȣȊȈȦȚ ȐȕȚȍȘȍș Ȓ ȜȖȘȔȐȘȖȊȈȕȐȦ ȕȖȊȖȑ ȥȒȖȕȖ-
ȔȐȒȐ ȖȉȘȈȏȖȊȈȕȐȧ Ȑ ȕȈțȒȐ, ȕȖ ȐȕȕȖȊȈȞȐȖȕȕȣȍ ȗȘȍ-
ȖȉȘȈȏȖȊȈȕȐȧ Ȋșȍ ȉȖȓȤȠȍ șȗȖȓȏȈȦȚ Ȋ șȚȖȘȖȕț ȊȚȖȘȐȟ-
ȕȖșȚȐ, ȊȣȊȖȌȧ ȏȈ șȒȖȉȒȐ ȊȖȗȘȖș «ȘȈȌȐ ȟȍȋȖ?». ǯȈ ȟȚȖ 
Ȋ ȒȖȕȍȟȕȖȔ șȟȍȚȍ Ȕȣ ȉȍȘȍȔ ȖȚȊȍȚșȚȊȍȕȕȖșȚȤ ȗȍȘȍȌ 
ȌȘțȋȐȔȐ ȓȦȌȤȔȐ? ǲȈȒȖȊȈ ȕȈȠȈ ȘȈȏȌȍȓȍȕȕȈȧ ș ȕȐȔȐ 
ȞȍȓȤ, Ȋ ȖșțȡȍșȚȊȓȍȕȐȐ ȒȖȚȖȘȖȑ Ȕȣ ȒȖȔȗȍȚȍȕȚȕȣ, Ȉ 
ȖȕȐ ȏȈȐȕȚȍȘȍșȖȊȈȕȣ?
ǲȖȕȍȟȕȖ, ȚȘțȌȕȖ țȉȍȌȐȚȤ șȖȏȕȈȕȐȍ, ȕȍțȒȓȖȕȕȖ 

șȗȖȓȏȈȦȡȍȍ Ȓ ȊȕȍȠȕȍȑ Ȑ ȌȐșȒȘȍȚȕȖȑ (ȟȐȚȈȑ: ȖȋȘȈȕȐ-
ȟȍȕȕȖȑ) ȎȐȏȕȐ Ȋ ȚȖȔ, ȟȚȖ ȗȖȕȧȚȐȧ, ȗȖȌȖȉȕȣȍ ȔȐșșȐȧȔ 
ȖȘȋȈȕȐȏȈȞȐȐ ȐȓȐ ȖȚȌȍȓȤȕȖ ȊȏȧȚȖȋȖ ȟȍȓȖȊȍȒȈ, — ȕȍ ȉȍș-
ȗȖȓȍȏȕȣȑ ȐȌȍȈȓȐȏȔ. ǺȈȒȖȔț șȖȏȕȈȕȐȦ ȊșȍȋȌȈ ȕțȎȕȈ 
ȗȖȌȗȐȚȒȈ ȐȏȊȕȍ, ȟȚȖȉȣ ȐȌȚȐ ȗȖ ȗțȚȐ ȉȖȘȤȉȣ ș ȥȕȚȘȖȗȐ-
ȍȑ. ǵȍȖȉȝȖȌȐȔȖ ȚȈȒ ȐȓȐ ȐȕȈȟȍ ȗȖȌȌȍȘȎȐȊȈȚȤ ȗȖȘȧȌȖȒ 
Ȋ ȘȈșȗȈȌȈȦȡȍȑșȧ ȕȈ ȥȓȍȔȍȕȚȣ șȐșȚȍȔȍ, Ȉ ȏȈȊȐșȐȔȖșȚȤ 
ȖȚ ȊȕȍȠȕȍȑ ȗȖȌȗȐȚȒȐ ȕȍ ȗȖȏȊȖȓȧȍȚ ȖȉȘȈȚȐȚȤșȧ Ȓ Ȋȕț-
ȚȘȍȕȕȐȔ ȘȍșțȘșȈȔ. ǶȌȕȈȒȖ ȉțȌțȡȍȍ ȟȍȓȖȊȍȟȍșȒȖȋȖ șȖ-
ȖȉȡȍșȚȊȈ ȊȐȌȐȚșȧ ȕȍ Ȋ ȌȍȚȍȘȔȐȕȐșȚȐȟȍșȒȖȑ ȗȈȘȈȌȐȋ-
Ȕȍ, ȕȖ Ȋ ȗȈȘȈȌȐȋȔȍ Ȟȍȓȍȑ, șȗȖșȖȉȕȣȝ ȗȖȌȕȧȚȤșȧ ȕȈȌ 
ȥȚȖȑ ȗȘȐȟȐȕȕȖ-șȓȍȌșȚȊȍȕȕȖȑ ȖȉțșȓȖȊȓȍȕȕȖșȚȤȦ.
ǸȈșșȔȖȚȘȐȔ, ȟȚȖ ȝȈȘȈȒȚȍȘȐȏțȍȚ ȔȐșșȐȦ Ȑ ȟȚȖ ȌȈȍȚ 

ȔȐșșȐȧ.
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 ǿȍșȚȕȖșȚȤ Ȑ ȊȏȈȐȔȕȖȍ ȌȖȊȍȘȐȍ. ǴȐșșȐȧ — ȥȚȖ 
ȒȖȌȍȒș, șȖȖȉȘȈȏȕȖ ȒȖȚȖȘȖȔț ȗȖșȚțȗȈȍȚ ȒȈȎȌȣȑ ȟȓȍȕ 
șȖȖȉȡȍșȚȊȈ, ȖȚ ȚȍȝȕȐȟȍșȒȖȋȖ șȖȚȘțȌȕȐȒȈ ȌȖ ȘțȒȖ-
ȊȖȌȐȚȍȓȧ, ȖȚ șȚțȌȍȕȚȈ ȌȖ ȗȘȖȜȍșșȖȘȈ. ǪȏȈȐȔȕȖȍ ȌȖ-
ȊȍȘȐȍ — ȕȍȗȘȍȔȍȕȕȖȍ țșȓȖȊȐȍ ȘȈȏȊȐȚȐȧ ȊȕțȚȘȍȕȕȍȑ 
ȔȖȚȐȊȈȞȐȐ ȌȍȧȚȍȓȤȕȖșȚȐ, ȗȖșȒȖȓȤȒț ȥȚȈ ȔȖȚȐȊȈȞȐȧ 
Ȑ ȐȕȐȞȐȐȘțȍȚșȧ, Ȑ ȘȈȏȊȐȊȈȍȚșȧ ȐȕȌȍȚȍȘȔȐȕȈȞȐȖȕȕȖ 
ȐȓȐ șȊȖȉȖȌȕȖ.
ǬȈȕȕȣȑ ȈșȗȍȒȚ ȖȗȘȍȌȍȓȧȍȚ ȕȖȊȣȑ șȖȞȐȈȓȤȕȖ-

ȗȘȈȊȖȊȖȑ șȚȈȚțș ȗȘȍȗȖȌȈȊȈȚȍȓȧ ǻȕȐȊȍȘșȐȚȍȚȈ, ȒȖȋȌȈ 
ȘȈȉȖȚȕȐȒȈ ȊțȏȈ ȗȘȍȌșȚȈȊȓȧȦȚ șțȉȢȍȒȚȖȔ ȘȣȕȒȈ Ȗȉ-
ȘȈȏȖȊȈȚȍȓȤȕȣȝ țșȓțȋ. ȅȚȖ, Ȋ șȊȖȦ ȖȟȍȘȍȌȤ, ȌȖȓȎȕȖ 
ȉȣȚȤ ȖȚȘȈȎȍȕȖ Ȋ ȌȖȋȖȊȖȘȕȣȝ ȖȚȕȖȠȍȕȐȧȝ ȕȈ ȖȒȈȏȈ-
ȕȐȍ «ȒȖȔȗȍȚȍȕȚȕȖșȚȕȣȝ țșȓțȋ». ǷȖȌȖȉȕȣȍ «țșȓțȋȐ» 
— ȐȔȍȕȕȖ ȚȖȚ ȘȍȌȒȐȑ ȘȍșțȘș, șȗȖșȖȉȕȣȑ ȊȓȐȧȚȤ ȕȈ 
ȌȖȋȖȊȖȘȕȖȍ ȞȍȕȖȖȉȘȈȏȖȊȈȕȐȍ Ȋ țșȓȖȊȐȧȝ ȘȣȕȒȈ, Ȋ 
ȖȚȓȐȟȐȍ ȖȚ ȖȉȍȏȓȐȟȍȕȕȖȋȖ Ȑ ȕȍȗȘȖȐȏȊȖȌșȚȊȍȕȕȖȋȖ, 
Ȉ ȗȖȗȘȖșȚț ȊȓȈȌȍȍȔȖȋȖ ȊȘȍȔȍȕȐ. ǪȘȍȔȧ ȒȈȒ ȗȘȍȌȔȍȚ 
ȌȖȋȖȊȖȘȕȣȝ ȖȚȕȖȠȍȕȐȑ ȔȍȎȌț ȘȈȉȖȚȕȐȒȖȔ Ȑ ȘȈȉȖȚȖ-
ȌȈȚȍȓȍȔ ȕȐȏȊȖȌȐȚ ȘȈȉȖȚȕȐȒȈ ȕȈ țȘȖȊȍȕȤ ȜțȕȒȞȐȐ, ȕȍ 
ȐȕȚȍȘȍșțȦȡȍȑșȧ ȗȘȍȌȍȓȤȕȣȔȐ ȞȍȓȧȔȐ ȖȘȋȈȕȐȏȈȞȐȐ. 
ǵȖȊȣȑ ȗȘȈȊȖȊȖȑ șȚȈȚțș ȗȖȏȊȖȓȐȚ țȟȍȕȖȔț-Ȑșșȓȍ-

ȌȖȊȈȚȍȓȦ șȚȈȚȤ ȗȖȓȕȖȞȍȕȕȣȔ șțȉȢȍȒȚȖȔ ȥȒȖȕȖȔȐȟȍ-
șȒȐȝ ȖȚȕȖȠȍȕȐȑ, ȘȍȈȓȐȏȖȊȈȚȤ ȊȖȏȔȖȎȕȖșȚȤ ȊȣȉȖȘȈ 
ȉȖȓȍȍ ȗȘȐȉȣȓȤȕȣȝ țșȓȖȊȐȑ ȌȍȧȚȍȓȤȕȖșȚȐ. Ǫ ȗȖȌȖȉȕȖȑ 
ȉțȌțȡȍȑ șȐȚțȈȞȐȐ ȍȋȖ ȘȈȏȊȐȚȐȧ ȘȈȉȖȚȕȐȒ ȗȖȟțȊșȚȊț-
ȍȚ șȊȖȦ ȏȈȐȕȚȍȘȍșȖȊȈȕȕȖșȚȤ. ǷȘȐ ȥȚȖȔ ȊȒȓȦȟȍȕȐȍ Ȋ 
ȏȈȘȈȉȖȚȕțȦ ȗȓȈȚț, Ȋ ȚȖȔ ȟȐșȓȍ Ȑ ȐȕȊȍșȚȐȘȖȊȈȕȐȧ Ȋ 
ȒȖȔȗȍȚȍȕȞȐȐ, ȗȖșȓțȎȐȚ ȊȣȘȈȎȍȕȐȍȔ ȏȈȐȕȚȍȘȍșȖȊȈȕ-
ȕȖșȚȐ ȔȍȕȍȌȎȔȍȕȚȈ Ȋ ȘȈȏȊȐȚȐȐ ȒȈȌȘȖȊȖȋȖ șȖșȚȈȊȈ. Ǫ 
ȕȈșȚȖȧȡȍȍ ȊȘȍȔȧ «ȕȈ ȉȖȓȤȠȐȕșȚȊȍ ȗȘȍȌȗȘȐȧȚȐȑ ȗȖ-
ȗȘȍȎȕȍȔț ȐșȗȖȓȤȏțȍȚșȧ ȌȍȠȍȊȣȑ ȚȘțȌ, Ȉ ȏȈȘȈȉȖȚȕȈȧ 
ȗȓȈȚȈ ȘȈșșȔȈȚȘȐȊȈȍȚșȧ ȒȈȒ ȐșȚȖȟȕȐȒ ȥȒȖȕȖȔȐȐ Ȑȏ-
ȌȍȘȎȍȒ ȗȘȖȐȏȊȖȌșȚȊȈ, Ȉ ȕȍ ȊȐȌ ȐȕȊȍșȚȐȞȐȑ. ǷȖȥȚȖȔț, 
ȋȖȊȖȘȐȚȤ Ȗ ȚȖȔ, ȟȚȖ ȕȈȍȔȕȈȧ ȘȈȉȖȟȈȧ șȐȓȈ (ȚȈȒȎȍ ȧȊ-
ȓȧȦȡȈȧșȧ ȖȌȕȖȑ Ȑȏ șȖȞȐȈȓȤȕȖ-ȥȒȖȕȖȔȐȟȍșȒȐȝ ȜȖȘȔ 
ȉȣȚȐȧ ȟȍȓȖȊȍȟȍșȒȖȋȖ ȗȖȚȍȕȞȐȈȓȈ Ȋ șȐșȚȍȔȍ ȘȣȕȖȟ-
ȕȣȝ ȖȚȕȖȠȍȕȐȑ) ȊȖșȗȘȖȐȏȊȖȌȐȚșȧ Ȋ ȜȖȘȔȍ ȒȈȗȐȚȈȓȈ, 
Ȉ ȕȍ ȚȖȊȈȘȈ, Ȋ ȗȖȌȖȉȕȣȝ ȖȉșȚȖȧȚȍȓȤșȚȊȈȝ ȖșȕȖȊȈȕȐȑ 
ȕȍȚ» [13]. Ǭȓȧ ȜțȕȒȞȐȖȕȐȘȖȊȈȕȐȧ ȐȕȕȖȊȈȞȐȖȕȕȖȑ 
ȥȒȖȕȖȔȐȒȐ ǻȕȐȊȍȘșȐȚȍȚȈ, șȊȧȏȈȕȕȖȑ ș ȕȍȗȘȍȘȣȊȕȣȔ 
ȚȍȝȕȖȓȖȋȐȟȍșȒȐȔ șȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȍȔ ȕȈțȟȕȖȋȖ ȗȘȖ-
ȐȏȊȖȌșȚȊȈ, ȕȍȖȉȝȖȌȐȔȣ țșȓȖȊȐȧ ȗȖșȚȖȧȕȕȖȋȖ ȘȈȏȊȐ-
ȚȐȧ ȔȖȚȐȊȈȞȐȖȕȕȖȑ șȖșȚȈȊȓȧȦȡȍȑ ȗȘȖȐȏȊȖȌșȚȊȈ. ǷȖ-
ȌȖȉȕȖȍ șȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȍ ȔȖȎȕȖ ȘȍȈȓȐȏȖȊȈȚȤ, ȚȖȓȤ-
ȒȖ ȐȔȍȧ ȊȖȏȔȖȎȕȖșȚȤ ȔȈȒșȐȔȐȏȈȞȐȐ ȔȖȚȐȊȈȞȐȐ.

 ǪȐȌȍȕȐȍ. ǿȚȖȉȣ ȗȘȈȊȐȓȤȕȖ ȗȖȕȧȚȤ șȐșȚȍȔț, ȕțȎ-
ȕȖ ȊȣȑȚȐ Ȑȏ ȕȍȍ ȐȓȐ ȉȣȚȤ ȗȘȐȟȈșȚȕȣȔ ȉȖȓȤȠȍȑ șȐ-
șȚȍȔȍ, ȈșșȐȔȐȓȐȘțȦȡȍȑ ȗȖȏȕȈȊȈȍȔțȦ. ǴȐșșȐȧ — ȥȚȖ 
ȞȍȓȤ ȔȕȖȋȖ ȉȖȓȤȠȈȧ, ȟȍȔ Țȍ, ȟȚȖ ȗȘȖȗȐșȈȕȣ Ȋ ǻșȚȈȊȍ. 
ǰ ȍșȓȐ ǻșȚȈȊ — ȥȚȖ ȏȈȒȖȕ țȎȍ șȖȏȌȈȕȕȖȋȖ șȖȖȉȡȍșȚȊȈ, 
ȚȖ ǴȐșșȐȧ — ȚȖ, ȘȈȌȐ ȟȍȋȖ șȖȏȌȈȦȚ șȖȖȉȡȍșȚȊȖ, ȐȓȐ 
ȚȖ, ȘȈȌȐ ȟȍȋȖ ȍȋȖ șȓȍȌȖȊȈȓȖ ȉȣ șȖȏȌȈȚȤ, ȍȋȖ șȔȣșȓ. 
ǰșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ țȕȐȊȍȘșȐȚȍȚ — ȥȚȖ ȕȖȊȈȧ șȍ-

ȔȈȕȚȐȒȈ ȖȉȘȈȏȖȊȈȚȍȓȤȕȖȋȖ ȗȘȖșȚȘȈȕșȚȊȈ. ǰ ȍșȓȐ ȐȌȍ-
Ȉȓ ȉȐșȔȈȘȒȖȊșȒȖȑ șȐșȚȍȔȣ ȖȉȘȈȏȖȊȈȕȐȧ (ȗȘȍȎȕȍȑ 
ȖȚȍȟȍșȚȊȍȕȕȖȑ) — ȥȚȖ ǿȍȓȖȊȍȒ ȏȕȈȦȡȐȑ, ȚȖ ȐȌȍȈȓ 
«ȕȖȊȖȑ» ȈȕȋȓȖ-șȈȒșȖȕșȒȖȑ șȐșȚȍȔȣ ȖȉȘȈȏȖȊȈȕȐȧ — 
ȥȚȖ ǿȍȓȖȊȍȒ țȏȕȈȦȡȐȑ ȐȓȐ ȐșșȓȍȌțȦȡȐȑ. ǹȚȈȘȈȧ (ȕȍ 

ȗȖ ȊȘȍȔȍȕȐ, Ȉ ȗȖ ȒȈȟȍșȚȊț) șȐșȚȍȔȈ țȕȐȊȍȘșȐȚȍȚșȒȖ-
ȋȖ ȖȉȘȈȏȖȊȈȕȐȧ ȉȣȓȈ ȚȈȒ ȕȈȏȣȊȈȍȔȣȔ ȝȘȈȔȖȔ ȕȈțȒȐ, 
Ȋ ȒȖȚȖȘȖȔ ȏȈȟȈșȚțȦ ȗȖȌȖȉȕȖ ȐșȚȖȘȐȟȍșȒȖȔț ȝȓȈȔț 
ȚȓȍȓȖ țșȚȈȘȍȊȠȍȍ ȏȕȈȕȐȍ, ȉȍȏ ȗȖȗȣȚȖȒ ȍȋȖ ȘȈȏȊȐȚȐȧ 
ȐȓȐ ȒȘȐȚȐȟȍșȒȖȋȖ ȈȕȈȓȐȏȈ. ǵȖȊȣȍ ȖȚȕȖȠȍȕȐȧ ȗȖȌ-
ȘȈȏțȔȍȊȈȦȚ ȍșȚȍșȚȊȍȕȕțȦ ȒȘȐȚȐȒț ȏȕȈȕȐȧ, Ȉ ȐȔȍȕȕȖ 
ȜțȕȒȞȐȖȕȐȘȖȊȈȕȐȍ Ȋ țșȓȖȊȐȧȝ ȘȣȕȒȈ, ȋȌȍ șȖȞȐȈȓȤ-
ȕțȦ ȊȣȎȐȊȈȍȔȖșȚȤ ȏȕȈȕȐȧ ȖȗȘȍȌȍȓȧȍȚ ȗȘȈȋȔȈȚȐȒȈ, 
ȊȖșȚȘȍȉȖȊȈȕȕȖșȚȤ, ȊȣșȖȒȈȧ ȒȖȕȒțȘȍȕȚȖșȗȖșȖȉȕȖșȚȤ Ȑ 
ȚȘȍȉȖȊȈȕȐȧ Ȓ ȍȋȖ ȌȐȏȈȑȕț.

 ǷȖȌȌȍȘȎȒȈ. ǴȐșșȐȧ — ȥȚȖ ȖȉȡȐȑ (ȒȖȘȗȖȘȈȚȐȊ-
ȕȣȑ) șȔȣșȓ șȖȖȉȡȍșȚȊȈ, ȗȖȌȌȍȘȎȐȊȈȦȡȐȑ ȊȝȖȌȧȡȐȍ 
Ȋ ȕȍȋȖ ȐȕȌȐȊȐȌțȈȓȤȕȣȍ șȔȣșȓȣ. ǰȕȌȐȊȐȌțȈȓȐȏȈȞȐȧ 
șȔȣșȓȖȊ ȗȘȖȜȍșșȐȖȕȈȓȤȕȖȑ ȌȍȧȚȍȓȤȕȖșȚȐ (Ȉ ȐȔȍȕȕȖ 
ȚȈȒȖȍ șȖșȚȖȧȕȐȍ ȌȖȔȐȕȐȘțȍȚ ț ȕȈș), ȒȈȒ ȞȍȕȚȘȖȉȍȎ-
ȕȖȍ țșȚȘȍȔȓȍȕȐȍ ȘȈȏȊȐȚȐȧ ȍȍ șȔȣșȓȖȊȖȑ șȜȍȘȣ, Ȕȍ-
ȝȈȕȐȟȍșȒȐ ȗȘȖȚȐȊȖȗȖșȚȈȊȓȧȍȚ Ȑȝ ȞȍȕȚȘȖșȚȘȍȔȐȚȍȓȤ-
ȕȖȔț ȌȊȐȎȍȕȐȦ Ȓ ȞȍȓȖșȚȕȖșȚȐ.

 ǴȖȚȐȊȈȞȐȧ. ǴȐșșȐȧ ȒȖȕȞȍȕȚȘȐȘțȍȚ Ȑ șȖȋȓȈșțȍȚ 
ȊȕțȚȘȍȕȕȐȍ, ȗȘȍȌȔȍȚȕȣȍ țșȚȘȍȔȓȍȕȐȧ ȒȈȎȌȖȋȖ ȟȓȍȕȈ 
șȖȖȉȡȍșȚȊȈ. ǪȕțȚȘȍȕȕȧȧ ȔȖȚȐȊȈȞȐȧ, șȐșȚȍȔȈ ȊȕțȚȘȍȕ-
ȕȐȝ ȔȖȚȐȊȖȊ — ȥȚȖ șȐșȚȍȔȈ, ȕȍȏȈȊȐșȐȔȈȧ ȖȚ ȊȕȍȠȕȐȝ 
țșȓȖȊȐȑ (ȥȒȖȕȖȔȐȟȍșȒȐȝ, ȗȖȓȐȚȐȟȍșȒȐȝ Ȑ Ț.ȗ.). ǶȕȈ 
șȈȔȈ ȧȊȓȧȍȚșȧ țșȓȖȊȐȍȔ Ȍȓȧ ȥȒȖȕȖȔȐȟȍșȒȐȝ, ȗȖȓȐȚȐ-
ȟȍșȒȐȝ Ȑ ȌȘțȋȐȝ ȖȚȕȖȠȍȕȐȑ, Ȑ ȍȍ ȒȘȐȏȐșȕȖȍ șȖșȚȖ-
ȧȕȐȍ ȒȈȒ ȘȈȏ ȗȖȒȈȏȣȊȈȍȚ ȏȈȊȐșȐȔȖșȚȤ, ȕȍșȊȖȉȖȌț ȖȚ 
ȊȕȍȠȕȐȝ țșȓȖȊȕȖșȚȍȑ. ǵȖȊȖȑ ȖȉȘȈȏȖȊȈȚȍȓȤȕȖȑ șȐșȚȍ-
Ȕȍ ȕțȎȕȣ ȗȘȐȕȞȐȗȣ Ȍȓȧ șȊȖȉȖȌȕȖȋȖ ȗȘȐȕȧȚȐȧ. ǷȘȐ 
ȥȚȖȔ ȖȕȐ ȌȖȓȎȕȣ ȉȣȚȤ ȗȖȕȧȚȕȣ Ȑ ȗȘȖȏȘȈȟȕȣ ȕȍ ȚȖȓȤ-
ȒȖ ȚȍȔ, ȒȚȖ ȊȕțȚȘȐ ȕȍȍ (țȟȍȕȣȔ, ȗȘȍȗȖȌȈȊȈȚȍȓȧȔ, șȖ-
ȚȘțȌȕȐȒȈȔ, șȚțȌȍȕȚȈȔ), ȕȖ Ȑ ȊȖȊȕȍ — ȗȖȚȘȍȉȐȚȍȓȧȔ. 
ǷȘȐ ȥȚȖȔ ȌȖșȚȐȋȈȍȔȈȧ șȐȕȍȘȋȐȧ Ȋșȍȝ țȟȈșȚȕȐȒȖȊ șȖ-
ȖȉȡȍșȚȊȈ ȒȈȒ ȞȍȓȖȋȖ ȖȎȐȌȈȍȔȖ ȗȘȍȊȖșȝȖȌȐȚ ȗȘȖșȚțȦ 
șțȔȔț ȐȕȌȐȊȐȌțȈȓȤȕȣȝ ȥȜȜȍȒȚȖȊ.
ǰ ȍȡȍ ȖȌȐȕ, ȊȍȘȖȧȚȕȖ, ȒȓȦȟȍȊȖȑ ȜȈȒȚȖȘ ȘȈȏȊȐȚȐȧ 

ȊȕțȚȘȍȕȕȍȑ ȔȖȚȐȊȈȞȐȐ. ǪȕțȚȘȍȕȕȧȧ ȔȖȚȐȊȈȞȐȧ ȐșȝȖ-
ȌȐȚ ȖȚ șȈȔȖȋȖ șțȉȢȍȒȚȈ ȌȍȧȚȍȓȤȕȖșȚȐ, ȍȍ ȕȍȊȖȏȔȖȎȕȖ 
ȌȍȚȍȘȔȐȕȐȘȖȊȈȚȤ. ǵȖ ț ȕȍȍ ȍșȚȤ ȖșȕȖȊȈȕȐȍ — ȥȚȖ ȓȐȟ-
ȕȈȧ ȐȕȐȞȐȈȚȐȊȈ, ȒȖȚȖȘȈȧ ȚȈȒȎȍ ȔȖȎȍȚ ȉȣȚȤ ȊȣȘȈȎȍ-
ȕȈ Ȋ ȗȘȐȕȧȚȐȐ Ȑ șȖȋȓȈșȐȐ ș ȗȘȐȕȞȐȗȈȔȐ, șȓțȎȈȡȐȔȐ 
ȉȈȏȐșȖȔ ȌȍȧȚȍȓȤȕȖșȚȐ. ǹȖȉșȚȊȍȕȕȖ ȔȖȚȐȊȈȞȐȖȕȕȣȑ 
ȔȍȕȍȌȎȔȍȕȚ șȖșȚȖȐȚ Ȋ șȖȏȌȈȕȐȐ șȐȕȚȖȕȕȣȝ țșȓȖȊȐȑ, 
șȖȗțȚșȚȊțȦȡȐȝ ȊȕțȚȘȍȕȕȍȑ ȔȖȚȐȊȈȞȐȐ, Ȑ ȐșȒȓȦȟȍȕȐȐ 
ȌȍȔȖȚȐȊȐȘțȦȡȐȝ ȜȈȒȚȖȘȖȊ. 
ǻȕȐȒȈȓȤȕȖșȚȤ. ǴȐșșȐȧ ȒȖȕȞȍȕȚȘȐȘțȍȚ ȖȉȡȐȍ 

ȞȍȓȐ Ȋ ȒȖȕȒȘȍȚȕȣȝ ȐșȚȖȘȐȟȍșȒȐȝ Ȑ ȗȍȘșȖȕȈȓȐȏȐȘȖ-
ȊȈȕȕȖ-ȟȍȓȖȊȍȟȍșȒȐȝ țșȓȖȊȐȧȝ, ȌȍȓȈȧ șȖȖȉȡȍșȚȊȖ 
țȕȐȒȈȓȤȕȣȔ ȧȊȓȍȕȐȍȔ șȖȊȘȍȔȍȕȕȖȑ ȒțȓȤȚțȘȣ. ǷȘȐ 
ȥȚȖȔ ȒȖȕȞȍȕȚȘȈȞȐȧ ȖȚȕȖȠȍȕȐȑ Ȋ ȚȈȒȐȝ țșȓȖȊȐȧȝ Ȍȍ-
ȓȈȍȚ ȞȍȓȐ ȌȖșȚțȗȕȣȔȐ Ȓ ȐȌȍȕȚȐȜȐȒȈȞȐȐ ȓȐȟȕȖșȚȤȦ 
ȗȖ ȖȉȡȍȔț ȖșȕȖȊȈȕȐȦ țȕȐȒȈȓȤȕȖșȚȐ.
Ǫ ȏȈȒȓȦȟȍȕȐȍ ȗȘȐȊȍȌȍȔ ȞȐȚȈȚț, ȒȖȚȖȘȖȑ țȎȍ ȉȖ-

ȓȍȍ ȊȖșȤȔȐȌȍșȧȚȐ ȓȍȚ, ȕȖ ȖȕȈ ȒȈȒ ȕȍȓȤȏȧ ȉȖȓȍȍ ȚȖȟȕȖ 
ȖȚȘȈȎȈȍȚ ȕȈȠț șȖȊȘȍȔȍȕȕțȦ șȐȚțȈȞȐȦ Ȋ ȕȈțȒȍ Ȑ Ȗȉ-
ȘȈȏȖȊȈȕȐȐ: «ǹȍȋȖȌȕȧ Ȕȣ ȎȐȊȍȔ — ȊȖȗȘȍȒȐ ȐȏȊȍșȚȕȖȑ 
șȈȔȖȕȈȌȍȧȕȕȖșȚȐ — Ȋ ȥȗȖȝț țȎȈșȕȖȋȖ ȉȍșȒțȓȤȚțȘȤȧ. 
ǵȐȒȖȋȌȈ ȕȍ ȉȣȓȖ șȚȖȓȤȒȖ ȗȖȌȌȍȓȤȕȖȋȖ Ȑ ȖȉȔȈȕȕȖȋȖ șț-
ȡȍșȚȊȖȊȈȕȐȧ. ǷȖȟȚȐ ȕȐȒȚȖ ȕȍ ȕȈȝȖȌȐȚșȧ ȕȈ șȊȖȍȔ Ȕȍ-
șȚȍ, ȕȐȒȚȖ ȕȍ ȐșȗȖȓȕȧȍȚ șȊȖȍ ȗȖȌȓȐȕȕȖȍ ȕȈȏȕȈȟȍȕȐȍ. 
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ǲ ȗȘȖȉȓȍȔȍ șȐșȚȍȔȖȖȉȘȈȏțȦȡȐȝ ȜȈȒȚȖȘȖȊ șȖȊȘȍȔȍȕȕȖȋȖ țȕȐȊȍȘșȐȚȍȚșȒȖȋȖ ȖȉȘȈȏȖȊȈȕȐȧ

ǿȍȓȖȊȍȒ ȖȉȣȟȕȖ ȎȐȊȍȚ țȓȖȊȒȈȔȐ, ȒȖȚȖȘȣȔȐ ȖȉȔȈȕȣ-
ȊȈȍȚ șȍȉȧ șȈȔȖȋȖ, ȊȣȌțȔȣȊȈȧ ȊȖȒȘțȋ ȔȐȘ ȗȘȖșȚȖȑ Ȑ 
șțȉȢȍȒȚȐȊȕȣȑ, ȕȍșȔȖȚȘȧ ȕȈ ȚȖ, ȟȚȖ ȎȐȏȕȍȕȕȖȍ șȖȏȕȈ-
ȕȐȍ ȋȘȖȔȒȐȔ ȋȖȓȖșȖȔ țȒȈȏȣȊȈȍȚ ȍȔț ȕȈ ȍȋȖ ȕȈșȚȖȧȡȐȑ 
ȔȐȘ, ȒȖȚȖȘȣȑ ȧȊȓȧȍȚșȧ ȟȘȍȏȔȍȘȕȖ șȓȖȎȕȣȔ, ȚȖȟȕȣȔ Ȑ 
ȚȘȍȉȖȊȈȚȍȓȤȕȣȔ. ǵȖ șȘȍȌȕȐȑ ȟȍȓȖȊȍȒ șȍȋȖȌȕȧ ȉȖȐȚșȧ 
ȖȚȒȘȣȚȤșȧ ȥȚȖȔț ȕȈșȚȖȧȡȍȔț ȔȐȘț, ȒȖȚȖȘȣȑ ȚȘȍȉȖȊȈȓ 
ȉȣ ȔȕȖȋȖ ȖȚ ȕȍȋȖ, Ȑ ȗȘȍȌȗȖȟȐȚȈȍȚ ȜȈȓȤșȐȜȐȞȐȘȖȊȈȚȤ 
șȊȖȦ ȎȐȏȕȤ, șȖȝȘȈȕȧȧ ȍȍ ȋȍȘȔȍȚȐȟȕȖȑ Ȋ ȒȖȒȖȕȍ șȊȖȍ-
ȋȖ ȜȐȒȚȐȊȕȖȋȖ Ȑ țȗȘȖȡȍȕȕȖȋȖ ȔȐȘȈ» [12]. 
ǹȍȋȖȌȕȧ, ȗȖșȒȖȓȤȒț ȖșȚȘȣ ȗȘȖȉȓȍȔȣ ȒțȓȤȚțȘȣ ȖȚ-

ȕȖȠȍȕȐȑ, ȘȈȉȖȚȈ ȕȈȌ ȖȉȡȐȔ șȔȣșȓȖȔ ȔȖȎȍȚ ȉȣȚȤ 
ȗȓȖȌȖȚȊȖȘȕȖȑ Ȑ ȖȎȐȌȈȍȔȖȑ ȈȓȤȚȍȘȕȈȚȐȊȖȑ ȉȍȏțȟȈșȚ-
ȕȖșȚȐ ȒȈȒ ȝȘȖȕȐȟȍșȒȖȔț șȖȞȐȈȓȤȕȖȔț ȏȈȉȖȓȍȊȈȕȐȦ 
ȕȈșȚȖȧȡȍȋȖ ȊȘȍȔȍȕȐ. ǹȍȑȟȈș ț ȕȈș ȕȍȚ ȋȖȚȖȊȣȝ ȐȌȍȑ 
Ȑ țȉȍȎȌȍȕȐȑ, șȗȖșȖȉȕȣȝ ȗȖșȓțȎȐȚȤ șȊȍȚȖȔ, ȟȚȖȉȣ 
Ȕȣ ȔȖȋȓȐ ȘȈȏȋȓȧȌȍȚȤ șȒȊȖȏȤ ȚțȔȈȕ ȐȕȌȐȊȐȌțȈȓȐȏȔȈ 
«șȔțȚȕȣȍ ȓȐȞȈ ȌȘțȋ ȌȘțȋȈ» (Ƿ.ǼȓȖȘȍȕșȒȐȑ). ǶȌȕȈȒȖ 
ȥȚȐ țȉȍȎȌȍȕȐȧ Ȑ ȐȌȍȐ ȕȈȔ ȏȈȌȈȕȣ, Ȑ ȖȚ ȕȈȠȍȋȖ șȖ-
ȋȓȈșȐȧ Ȋ ȕȐȝ ȏȈȊȐșȐȚ ȕȈȠȈ ȖȉȡȈȧ ȉȐȖȋȘȈȜȐȧ. ǽȖ-
ȟȍȚșȧ ȊȍȘȐȚȤ, ȟȚȖ Ȕȣ (ǻȕȐȊȍȘșȐȚȍȚ) ȕȍȉȍȏțȟȈșȚȕȣ ȕȈ 
Ȋșȍȝ șȊȖȐȝ țȘȖȊȕȧȝ — Ȑ ȒȈȒ ȖȘȋȈȕ, ȟțȊșȚȊȐȚȍȓȤȕȣȑ 
Ȓ ȈȒȚțȈȓȤȕȣȔ ȗȘȖȉȓȍȔȈȔ șȖȊȘȍȔȍȕȕȖȋȖ ȖȉȡȍșȚȊȈ, 
șȗȖșȖȉȕȣȑ Ȓ ȕȍȖȘȌȐȕȈȘȕȣȔ ȖȚȊȍȚȈȔ, ȗȘȍȌșȚȈȊȓȧ-
ȦȡȐȔ șȖȉȖȑ «ȊȣșȠȐȑ țȘȖȊȍȕȤ ȊȘȍȔȍȕȐ» [12], Ȑ Ȋ 
ȖȚȕȖȠȍȕȐȐ ȌȘțȋ Ȓ ȌȘțȋț ȊȕțȚȘȐ șȊȖȍȋȖ ȖȘȋȈȕȐȏȔȈ. 
Ǭȓȧ ȌȖșȚȐȎȍȕȐȧ ȥȚȖȋȖ ȊȣșȠȍȋȖ țȘȖȊȕȧ ȕțȎȕȖ ȚȖȓȤȒȖ 
ȖșȕȖȊȈȕȐȍ.
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șȒȐȍ ȕȈțȒȐ)
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ǲ 80-ȓȍȚȐȦ 
ȆȘȐȧ ǨȕȌȘȍȍȊȐȟȈ ǪȓȈȌȐȔȐȘȖȊȈ

18 ȈȊȋțșȚȈ 2012 ȋȖȌȈ ȈȒȈȌȍȔȐȒț ǸǨǴǵ ȆȘȐȦ 
ǨȕȌȘȍȍȊȐȟț ǪȓȈȌȐȔȐȘȖȊț ȐșȗȖȓȕȐȓȖșȤ 80 ȓȍȚ. 
ǰȏ ȕȐȝ ȉȖȓȍȍ 60 ȓȍȚ ȖȚȌȈȕȖ șȓțȎȍȕȐȦ ȉȐȖȜȐȏȐȒȍ. 
ǹȍȋȖȌȕȧ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ ȧȊȓȧȍȚșȧ ȗȘȐȏȕȈȕȕȣȔ ȓȐ-
ȌȍȘȖȔ Ȑ ȖșȕȖȊȈȚȍȓȍȔ ȕȖȊȖȋȖ ȕȈȗȘȈȊȓȍȕȐȧ — ȔȍȌȐ-
ȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ. 
ǵȈțȟȕȈȧ ȌȍȧȚȍȓȤȕȖșȚȤ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊȈ ȕȈ-

ȟȐȕȈȓȈșȤ ș ȐșșȓȍȌȖȊȈȕȐȑ ȜȖȚȖȝȐȔȐȟȍșȒȐȝ ȘȍȈȒ-
ȞȐȑ Ȑ ȓȦȔȐȕȍșȞȍȕȞȐȐ ȉȍȓȒȖȊ Ȋ șȚȍȕȈȝ ȉȐȖȓȖȋȐ-
ȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ Ǵǫǻ ȕȈ ȚȖȓȤȒȖ ȟȚȖ șȖȏȌȈȕȕȖȑ 
ǩ.ǵ.ǺȈȘțșȖȊȣȔ ȒȈȜȍȌȘȍ ȉȐȖȜȐȏȐȒȐ. ǭȋȖ țȟȐȚȍȓȧ-
ȔȐ ȉȣȓȐ ȊȣȌȈȦȡȐȍșȧ șȖȊȍȚșȒȐȍ țȟȍȕȣȍ — ȈȒȈȌȍ-
ȔȐȒȐ Ǩ.ǵ.ǺȍȘȍȕȐȕ Ȑ Ǩ.Ǩ.ǲȘȈșȕȖȊșȒȐȑ. 
Ǫ 1966 ȋ. Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ ȖȘȋȈȕȐȏȖȊȈȓ ȒȈȜȍ-

ȌȘț ȉȐȖȜȐȏȐȒȐ ȕȈ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȔ ȜȈȒțȓȤ-
ȚȍȚȍ 2-ȋȖ ǴǶǳǫǴǰ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ (ȕȣȕȍ ǸǵǰǴǻ 
ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ), ȒțȌȈ Ȗȕ ȗȍȘȍȠȍȓ ȗȖ ȗȘȐȋȓȈ-
ȠȍȕȐȦ ȘȍȒȚȖȘȈ, ȈȒȈȌȍȔȐȒȈ ǸǨǴǵ Ȇ.Ǵ.ǳȖȗțȝȐȕȈ. 
ǪȖȏȋȓȈȊȓȧȧ ȒȈȜȍȌȘț, Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ ȗȘȈȒȚȐȟȍ-
șȒȐ ș ȕțȓȧ șȖȏȌȈȓ ȕȖȊȣȍ ȒțȘșȣ ȓȍȒȞȐȑ Ȑ ȗȘȈȒȚȐ-
ȒțȔȖȊ ȗȖ ȒȊȈȕȚȖȊȖȑ, ȔȖȓȍȒțȓȧȘȕȖȑ Ȑ ȒȓȍȚȖȟȕȖȑ 
ȉȐȖȜȐȏȐȒȍ. ǷȖȏȌȕȍȍ Ȓ ȕȐȔ ȉȣȓ ȌȖȉȈȊȓȍȕ ȒțȘș 
ȉȐȖȜȐȏȐȒȐ ȗȈȚȖȓȖȋȐȟȍșȒȐȝ ȗȘȖȞȍșșȖȊ. Ǫ ȥȚȖȑ ȘȈ-
ȉȖȚȍ ȍȔț ȗȖȔȖȋȈȓ ȊȍșȤ ȒȖȓȓȍȒȚȐȊ ȒȈȜȍȌȘȣ ȉȐȖ-
ȜȐȏȐȒȐ, Ȋ ȒȖȚȖȘȣȑ Ȋ ȚȖ ȊȘȍȔȧ ȊȝȖȌȐȓȐ ȗȘȖȜȍș-
șȖȘȈ Ǭ.ǰ.ǸȖȡțȗȒȐȕ, ǫ.ǰ.ǲȓȍȉȈȕȖȊ, ǫ.ǭ.ǬȖȉȘȍȞȖȊ, 
Ǫ.Ǩ.ǷȍȚȘȖȊ, Ǫ.Ǽ.ǨȕȚȖȕȖȊ, Ȇ.Ǵ.ǷȍȚȘȍȕȒȖ. ȅȚȐ ȒțȘ-
șȣ, ȗȖșȚȖȧȕȕȖ ȖȉȕȖȊȓȧȧșȤ, ȌȖ șȐȝ ȗȖȘ ȟȐȚȈȦȚșȧ ȕȈ 
ȒȈȜȍȌȘȍ. 
ǶȌȕȈ Ȑȏ ȋȓȈȊȕȣȝ ȏȈșȓțȋ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊȈ — șȖȏ-

ȌȈȕȐȍ șȐșȚȍȔȣ ȗȖȌȋȖȚȖȊȒȐ ȊȘȈȟȍȑ-ȉȐȖȜȐȏȐȒȖȊ Ȋ Ȕȍ-
ȌȐȞȐȕșȒȖȔ Ȋțȏȍ. ǲȈȒ ȉȣ ȕȐ ȉȣȓȈ ȚȘțȌȕȈ ȖȘȋȈȕȐȏȈ-
ȞȐȧ țȟȍȉȣ șȚțȌȍȕȚȖȊ-ȉȐȖȜȐȏȐȒȖȊ, Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ 
ȕȐȒȖȋȌȈ ȕȍ ȏȈȉȣȊȈȓ Ȗ ȕȈțȒȍ. ǩȖȓȍȍ ȚȖȋȖ, ȕȈțȟȕȣȍ 
ȐșșȓȍȌȖȊȈȕȐȧ șȚȈȓȐ ȜȈȒȚȖȘȖȔ șȗȓȖȟȍȕȐȧ ȒȈȜȍȌȘȣ 
ȉȐȖȜȐȏȐȒȐ ȊȖȒȘțȋ ȕȖȊȖȋȖ ȕȈȗȘȈȊȓȍȕȐȧ — Ȑșșȓȍ-
ȌȖȊȈȕȐȧ ȔȍȝȈȕȐȏȔȖȊ ȕȈȘțȠȍȕȐȧ ȘȈȉȖȚȣ ȉȐȖȓȖȋȐ-
ȟȍșȒȐȝ ȔȍȔȉȘȈȕ, șȘȍȌȐ ȒȖȚȖȘȣȝ ȋȓȈȊȕȖȍ ȔȍșȚȖ ȏȈ-
ȕȐȔȈȓȐ ȘȍȈȒȞȐȐ ȗȍȘȍȒȐșȕȖȋȖ ȖȒȐșȓȍȕȐȧ ȓȐȗȐȌȖȊ. 
ǵȈȐȉȖȓȤȠȍȍ ȘȈȏȊȐȚȐȍ Ȋ ȥȚȖȚ ȗȍȘȐȖȌ ȗȖȓțȟȐȓȐ ȔȍȚȖȌ 
ȝȍȔȐȓȦȔȐȕȍșȞȍȕȞȐȐ (ǶȓȍȕȍȊ Ǫ.ǰ.) Ȑ ȔȍȚȖȌ ȜȓțȖ-
ȘȍșȞȍȕȚȕȣȝ ȏȖȕȌȖȊ (ǬȖȉȘȍȞȖȊ ǫ.ǭ.). ǬȈȓȤȕȍȑȠȍȍ 
ȘȈȏȊȐȚȐȍ ȕȈțȟȕȣȝ ȐșșȓȍȌȖȊȈȕȐȑ ȕȈ ȒȈȜȍȌȘȍ ȉȐȖ-
ȜȐȏȐȒȐ ȗȘȐȊȍȓȖ Ȓ ȘȈșȠȐȘȍȕȐȦ ȈȘșȍȕȈȓȈ ȔȍȚȖȌȖȊ: 
ȗȖȧȊȐȓșȧ ȔȍȚȖȌ ȥȓȍȒȚȘȖȕȕȖȋȖ ȗȈȘȈȔȈȋȕȐȚȕȖȋȖ ȘȍȏȖ-
ȕȈȕșȈ (ǨȏȐȏȖȊȈ Ƕ.Ǩ., ǶșȐȗȖȊ Ǩ.ǵ.). ǪȈȎȕȣȔ ȘȍȏțȓȤ-
ȚȈȚȖȔ ȕȈțȟȕȖȑ ȘȈȉȖȚȣ ȒȖȓȓȍȒȚȐȊȈ ȒȈȜȍȌȘȣ șȚȈȓȖ 
ȜȖȘȔțȓȐȘȖȊȈȕȐȍ ȟȍȚȣȘȍȝ ȖșȕȖȊȕȣȝ ȔȍȝȈȕȐȏȔȖȊ 
ȕȈȘțȠȍȕȐȧ ȜțȕȒȞȐȖȕȐȘȖȊȈȕȐȧ ȉȐȖȓȖȋȐȟȍșȒȐȝ ȔȍȔ-
ȉȘȈȕ — ȥȚȖ ȗȍȘȍȒȐșȕȖȍ ȖȒȐșȓȍȕȐȍ ȓȐȗȐȌȖȊ, ȔȍȝȈȕȐ-
ȟȍșȒȖȍ ȘȈșȚȧȎȍȕȐȍ ȔȍȔȉȘȈȕ, ȈȒȚȐȊȈȞȐȧ ȜȖșȜȖȓȐ-
ȗȈȏ Ȑ ȈȌșȖȘȉȞȐȧ ȉȍȓȒȖȊ ȕȈ ȔȍȔȉȘȈȕȈȝ. 

ǪȈȎȕțȦ ȘȖȓȤ șȣ-
ȋȘȈȓ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊ 
Ȋ ȖȘȋȈȕȐȏȈȞȐȐ șȖȏȌȈȕ-
ȕȖȋȖ Ȋ 1986 ȋ. ȗȖ ȐȕȐ-
ȞȐȈȚȐȊȍ ȈȒȈȌȍȔȐȒȈ 
ǸǨǴǵ Ȇ.Ǵ.ǳȖȗțȝȐȕȈ 
ǵȈțȟȕȖ-ȐșșȓȍȌȖȊȈ-
ȚȍȓȤșȒȖȋȖ ȐȕșȚȐȚț-
ȚȈ ȜȐȏȐȒȖ-ȝȐȔȐȟȍ-
șȒȖȑ ȔȍȌȐȞȐȕȣ, ȋȌȍ
Ȗȕ ȊȖȏȋȓȈȊȐȓ ȖȚȌȍȓ 
ȉȐȖȜȐȏȐȒȐ. ǵȍȓȤȏȧ ȕȍ 
țȗȖȔȧȕțȚȤ Ȑ ȕȈțȟȕȣȍ 
ȌȖșȚȐȎȍȕȐȧ ȖȚȌȍȓȈ 
ȉȐȖȜȐȏȐȒȐ ǵǰǰ ǼǽǴ, 
ȒȖȚȖȘȣȍ ȧȊȓȧȦȚșȧ ȗȘȍȌȔȍȚȖȔ ȋȖȘȌȖșȚȐ ȐȕșȚȐȚțȚȈ. 
ǹȖȊȍȘȠȍȕșȚȊȖȊȈȕȐȍ ȔȍȚȖȌȈ ȜȓțȖȘȍșȞȍȕȚȕȣȝ ȏȖȕ-
ȌȖȊ (ǬȖȉȘȍȞȖȊ ǫ.ǭ.) ȗȖȏȊȖȓȐȓȖ ȗȘȍȌȓȖȎȐȚȤ ȌȐȈ-
ȋȕȖșȚȐȟȍșȒȐȑ ȔȍȚȖȌ ȖȗȘȍȌȍȓȍȕȐȧ ȝȖȓȍșȚȍȘȐȕȈ Ȑ 
ȚȘȐȋȓȐȞȍȘȐȌȖȊ Ȍȓȧ ȔȈșșȖȊȖȋȖ ȖȉșȓȍȌȖȊȈȕȐȧ. ǷȘȐ-
ȔȍȕȍȕȐȍ ȝȍȔȐȓȦȔȐȕȍșȞȍȕȚȕȣȝ ȗȖȌȝȖȌȖȊ Ȓ Ȑȏțȟȍ-
ȕȐȦ ȔȍȝȈȕȐȏȔȈ ȘȈȏȊȐȚȐȧ ȏȈȉȖȓȍȊȈȕȐȑ ȌȈȓȖ ȊȖȏ-
ȔȖȎȕȖșȚȤ șȖȏȌȈȚȤ ȕȖȊȣȍ ȓȦȔȐȕȍșȞȍȕȚȕȣȍ ȔȍȚȖȌȣ 
ȌȐȈȋȕȖșȚȐȒȐ. 
Ǫ 1993 ȋ. ȕȈ ȜȈȒțȓȤȚȍȚȍ ȜțȕȌȈȔȍȕȚȈȓȤȕȖȑ ȔȍȌȐ-

ȞȐȕȣ ǴȖșȒȖȊșȒȖȋȖ ȋȖșțȌȈȘșȚȊȍȕȕȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ 
ȐȔ. Ǵ.Ǫ.ǳȖȔȖȕȖșȖȊȈ ȉȣȓȈ ȖȚȒȘȣȚȈ ȒȈȜȍȌȘȈ Ȕȍ-
ȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ, ȘțȒȖȊȖȌȐȚȤ ȒȖȚȖȘȖȑ ȉȣȓȖ 
ȗȘȍȌȓȖȎȍȕȖ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊț. ǹȍȋȖȌȕȧ ȥȚȖ ȖȌȕȈ 
Ȑȏ ȊȍȌțȡȐȝ ȒȈȜȍȌȘ ȜȈȒțȓȤȚȍȚȈ, ȒȖȚȖȘȈȧ țșȗȍȠȕȖ 
ȋȖȚȖȊȐȚ ȊȣșȖȒȖȒȊȈȓȐȜȐȞȐȘȖȊȈȕȕȣȝ ȊȘȈȟȍȑ ș ȋȓț-
ȉȖȒȐȔȐ ȏȕȈȕȐȧȔȐ ȗȖ ȜȐȏȐȒȍ Ȑ ȉȐȖȜȐȏȐȒȍ. ǪȔȍșȚȍ 
ș ȚȍȔ ȆȘȐȑ ǨȕȌȘȍȍȊȐȟ ǪȓȈȌȐȔȐȘȖȊ ȟȐȚȈȍȚ ȒțȘșȣ 
ȓȍȒȞȐȑ ȕȈ ȒȈȜȍȌȘȍ Ȗȉȡȍȑ Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐ-
ȏȐȒȐ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ ȗȖ ȘȈȏȌȍȓȈȔ «ǴȖ-
ȓȍȒțȓȧȘȕȈȧ ȉȐȖȜȐȏȐȒȈ» Ȑ «ǶȉȡȈȧ ȉȐȖȜȐȏȐȒȈ» 
Ȍȓȧ șȚțȌȍȕȚȖȊ ȖȚȌȍȓȍȕȐȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ 
Ȑ ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȝȐȔȐȐ. ȅȚȐ ȓȍȒȞȐȐ ȗȖȓȤȏțȦȚșȧ 
ȕȍȐȏȔȍȕȕȣȔ țșȗȍȝȖȔ Ȑ ȗȖȗțȓȧȘȕȖșȚȤȦ.
ǷȖȘȚȘȍȚ ȆȘȐȧ ǨȕȌȘȍȍȊȐȟȈ ǪȓȈȌȐȔȐȘȖȊȈ ȉȣȓ 

ȉȣ ȕȍȗȖȓȕȣȔ, ȍșȓȐ ȉȣ Ȕȣ ȕȍ șȒȈȏȈȓȐ Ȗ ȕȍȔ ȒȈȒ Ȗ 
ȉȓȍșȚȧȡȍȔ ȓȍȒȚȖȘȍ, ȊȕȐȔȈȚȍȓȤȕȖȔ ȘțȒȖȊȖȌȐȚȍȓȍ Ȑ 
ǻȟȐȚȍȓȍ Ȍȓȧ ȉȖȓȤȠȐȕșȚȊȈ șȊȖȐȝ ȒȖȓȓȍȋ. 

ǲȖȓȓȍȒȚȐȊ ǸȖșșȐȑșȒȖȋȖ ȕȈȞȐȖȕȈȓȤȕȖȋȖ Ȑș-
șȓȍȌȖȊȈȚȍȓȤșȒȖȋȖ ȔȍȌȐȞȐȕșȒȖȋȖ țȕȐȊȍȘșȐȚȍȚȈ 
ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, șȖȚȘțȌȕȐȒȐ ȒȈȜȍȌȘȣ Ȗȉȡȍȑ Ȑ 
ȔȍȌȐȞȐȕșȒȖȑ ȉȐȖȜȐȏȐȒȐ ǸǵǰǴǻ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
țȟȍȕȐȒȐ Ȑ ȒȖȓȓȍȋȐ Ȇ.Ǩ.ǪȓȈȌȐȔȐȘȖȊȈ șȍȘȌȍȟȕȖ ȗȖ-
ȏȌȘȈȊȓȧȦȚ ȍȋȖ ș 80-ȓȍȚȐȍȔ Ȑ ȎȍȓȈȦȚ ȍȔț ȏȌȖȘȖȊȤȧ 
Ȑ ȌȖȓȋȐȝ ȓȍȚ ȈȒȚȐȊȕȖȑ ȕȈțȟȕȖȑ Ȑ ȗȍȌȈȋȖȋȐȟȍșȒȖȑ 
ȌȍȧȚȍȓȤȕȖșȚȐ. 
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