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ǪȓȐȧȕȐȍ ȒȘȐȖȋȓȖȉțȓȐȕȖȊ 
ȕȈ ȥȓȍȒȚȘȖȜȖȘȍȚȐȟȍșȒțȦ ȗȖȌȊȐȎȕȖșȚȤ 
ȥȘȐȚȘȖȞȐȚȖȊ ȗȘȐ ȘȈȏȓȐȟȕȣȝ ȏȈȉȖȓȍȊȈȕȐȧȝ
ǵ.Ǩ.ǲȖȕșȚȈȕȚȐȕȖȊȈ, ǰ.Ȇ.ǲțȓȐȒȖȊȈ, ǭ.ǵ.ǲȈȘȈȕȌȈȠȖȊ

ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ȒȈȜȍȌȘȈ ȥȒșȗȍȘȐȔȍȕȚȈȓȤȕȖȑ Ȑ ȚȍȖȘȍȚȐȟȍșȒȖȑ ȜȐȏȐȒȐ ȔȍȌȐȒȖ-ȉȐȖȓȖȋȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ
(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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ǸȐș. 2. ǯȈȊȐșȐȔȖșȚȤ ȖȚ ȚȍȔȗȍȘȈȚțȘȣ ȖȗȚȐȟȍșȒȖȑ 
ȗȓȖȚȕȖșȚȐ ȘȈșȚȊȖȘȈ ǲǫ, ȊȣȌȍȓȍȕȕȣȝ Ȑȏ șȣȊȖ-
ȘȖȚȒȐ ȒȘȖȊȐ ȉȖȓȤȕȣȝ șȐșȚȍȔȕȖȑ ȒȘȈșȕȖȑ ȊȖȓ-
ȟȈȕȒȖȑ Ȑ ȝȘȖȕȐȟȍșȒȐȔ ȋȓȖȔȍȘțȓȖȕȍȜȘȐȚȖȔ
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ǸȐș. 3. ǯȈȊȐșȐȔȖșȚȤ ȅǼǷ ȥȘȐȚȘȖȞȐȚȖȊ, ȕȈȋȘț-
Ȏȍȕȕȣȝ ǲǫ, ȊȣȌȍȓȍȕȕȣȔȐ Ȑȏ șȣȊȖȘȖȚȒȐ ȒȘȖȊȐ 
ȉȖȓȤȕȣȝ ș ȐȠȍȔȐȟȍșȒȐȔ ȐȕșțȓȤȚȖȔ
ǹȗȓȖȠȕȈȧ ȓȐȕȐȧ — ǨǺǰ, ȗȘȍȘȣȊȐșȚȈȧ — ǲȅǰ
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