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ǻȕȐȊȍȘșȈȓȤȕȣȑ șȗȖșȖȉ 
ȖȒȘȈȠȐȊȈȕȐȧ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȖȟȈȋȖȊ 
Ȑ ȕȍȗȖȊȘȍȎȌȍȕȕȣȝ țȟȈșȚȒȖȊ ȚȒȈȕȐ ȔȖȏȋȈ 
Ȋ ȊȐȉȘȈȚȖȔȕȣȝ Ȑ ȗȖȓțȚȖȕȒȐȝ șȘȍȏȈȝ
ǰ.Ƿ.ǬțȉȘȖȊȐȕ1, ǹ.Ǫ.ǲȖȔȐșșȈȘȖȊȈ1, ǹ.Ǩ.ǺțȘȣȋȐȕȈ2

1ǵǰǰ Ȗȉȡȍȑ ȗȈȚȖȓȖȋȐȐ Ȑ ȗȈȚȖȜȐȏȐȖȓȖȋȐȐ ǸǨǴǵ, ȓȈȉȖȘȈȚȖȘȐȧ ȘȍȋțȓȧȞȐȐ ȘȍȗȈȘȈȚȐȊȕȣȝ ȗȘȖȞȍșșȖȊ, ǴȖșȒȊȈ
(ȏȈȊ. ȓȈȉȖȘȈȚȖȘȐȍȑ — ȗȘȖȜ. Ǩ.Ǩ.ǷȈȓȤȞȣȕ);
2ǸȖșșȐȑșȒȐȑ ȕȈȞȐȖȕȈȓȤȕȣȑ ȐșșȓȍȌȖȊȈȚȍȓȤșȒȐȑ ȔȍȌȐȞȐȕșȒȐȑ țȕȐȊȍȘșȐȚȍȚ ȐȔ. ǵ.ǰ.ǷȐȘȖȋȖȊȈ, 
ȒȈȜȍȌȘȈ ȋȐșȚȖȓȖȋȐȐ, ȥȔȉȘȐȖȓȖȋȐȐ Ȑ ȞȐȚȖȓȖȋȐȐ ȗȍȌȐȈȚȘȐȟȍșȒȖȋȖ ȜȈȒțȓȤȚȍȚȈ, ǴȖșȒȊȈ
(ȏȈȊ. ȒȈȜȍȌȘȖȑ — ȈȒȈȌ. ǸǨǴǵ, ȗȘȖȜ. Ƕ.Ǫ.ǪȖȓȒȖȊȈ)

ǷȘȍȌȓȖȎȍȕ ȕȖȊȣȑ ȔȍȚȖȌ ȖȒȘȈȠȐȊȈȕȐȧ ȚȒȈȕȐ ȔȖȏȋȈ, ȒȖȕȚȘȈșȚȕȖ ȊȣȌȍȓȧȦȡȐȑ ȞȐȚȖȓȖȋȐȟȍșȒȐȍ ȌȍȚȈȓȐ, Ȋ ȚȖȔ 

ȟȐșȓȍ ȧȌȘȖ, ȞȐȚȖȗȓȈȏȔț, șȚȘțȒȚțȘț ȝȘȖȔȈȚȐȕȈ Ȑ ȕȍȘȈȏȓȐȟȈȍȔțȦ ȗȘȐ ȐșȗȖȓȤȏȖȊȈȕȐȐ ȌȘțȋȐȝ ȔȍȚȖȌȖȊ ȋȘȈȕȐȞț 
ȞȐȚȖȗȓȈȏȔȣ ȕȍȑȘȖȕȖȊ. ǵȈȘȧȌț ș ȕȍȘȊȕȖȑ ȚȒȈȕȤȦ ȝȖȘȖȠȖ ȖȒȘȈȠȐȊȈȍȚșȧ Ȑ șȖȍȌȐȕȐȚȍȓȤȕȈȧ ȚȒȈȕȤ, Ȋ ȟȈșȚȕȖșȚȐ 
șȖșțȌȣ, ȔȍȚȈȝȘȖȔȈȚȐȟȍșȒȐ ȖȒȘȈȠȐȊȈȦȚșȧ ȔȈȒȘȖȜȈȋȐ. ȅȚȖ ȌȈȍȚ ȊȖȏȔȖȎȕȖșȚȤ ȐșșȓȍȌȖȊȈȚȤ ȖȟȈȋȐ ȞȐȘȒțȓȧȚȖȘȕȣȝ 
Ȑ ȚȘȈȊȔȈȚȐȟȍșȒȐȝ ȗȖȊȘȍȎȌȍȕȐȑ ȔȖȏȋȈ. ǷȘȍȌȓȈȋȈȍȔȈȧ ȘȍȞȍȗȚțȘȈ ȒȘȈșȐȚȍȓȧ țȕȐȊȍȘșȈȓȤȕȈ Ȑ ȗȘȐȋȖȌȕȈ ȗȘȈȒȚȐ-
ȟȍșȒȐ Ȍȓȧ Ȋșȍȝ ȖȉȢȍȒȚȖȊ ȐșșȓȍȌȖȊȈȕȐȧ Ȋ șȊȍȚȖȊȖȔ ȔȐȒȘȖșȒȖȗȍ: ȗȈȘȈȜȐȕȖȊȣȝ, ȒȘȐȖȚȖȔȕȣȝ, ȊȐȉȘȈȚȖȔȕȣȝ Ȑ 
ȗȖȓțȚȖȕȒȐȝ șȘȍȏȖȊ.
ǲȓȦȟȍȊȣȍ șȓȖȊȈ: ȔȖȏȋ, ȖȟȈȋȐ ȊȖșȗȈȓȍȕȐȧ, ȖȒȘȈȠȐȊȈȕȐȍ șȘȍȏȖȊ 
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It is suggested a new method of brain tissue staining which contrasts cell parts like nucleus, cytoplasm, chromatin 

ultrastructure and the border of neuron cytoplasm, indistinguished by other methods. Equally with nervous tissue 

connective tissue is stained well also, blood vessels in particular. Macrophages become metachromatic. The proposed 

formular is universal and it is suitable for almost all objects of the study in the light microscope: paraffi n, cryotomic, 

vibratomic and semithin sections.
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ǺȒȈȕȤ ȔȖȏȋȈ ȖȒȘȈȠȐȊȈȍȚșȧ ȗȓȖȝȖ ȗȘȈȒȚȐȟȍșȒȐ ȓȦ-

ȉȣȔȐ șȖȟȍȚȈȕȐȧȔȐ ȒȘȈșȐȚȍȓȍȑ [1–3]. Ǭȓȧ țșȗȍȠ-

ȕȖȑ ȖȒȘȈșȒȐ ȒȓȈșșȐȟȍșȒȐȔ ȔȍȚȖȌȖȔ ǵȐșșȓȧ ȕȍȖȉȝȖȌȐ-
ȔȖ ȒȈȟȍșȚȊȍȕȕȖȍ ȖȉȍȏȎȐȘȐȊȈȕȐȍ ȔȈȚȍȘȐȈȓȈ, Ȋ șȊȧȏȐ 
ș ȟȍȔ ȖȉȘȈȉȖȚȒȈ Ȋ șȗȐȘȚȍ ȐȕȖȋȌȈ ȏȈȚȧȋȐȊȈȍȚșȧ ȕȈ ȕȍ-
șȒȖȓȤȒȖ ȕȍȌȍȓȤ [4]. ǷȖ țȒȈȏȈȕȕȣȔ ȗȘȐȟȐȕȈȔ șȖȊȍȘ-
ȠȍȕșȚȊȖȊȈȕȐȍ șȗȖșȖȉȖȊ ȖȒȘȈȠȐȊȈȕȐȧ ȚȒȈȕȐ ȔȖȏȋȈ 
ȖșȚȈȍȚșȧ ȈȒȚțȈȓȤȕȖȑ ȗȘȖȉȓȍȔȖȑ ȕȍȑȘȖȔȖȘȜȖȓȖȋȐȐ. 

Ǫ Țȍȝ șȓțȟȈȧȝ, ȒȖȋȌȈ ȊȖȏȕȐȒȈȍȚ ȕȍȖȉȝȖȌȐȔȖșȚȤ ȈȕȈ-
ȓȐȏȐȘȖȊȈȚȤ ȕȍ ȕȖȘȔȈȓȤȕțȦ ȚȒȈȕȤ ȔȖȏȋȈ, Ȉ șȖȟȍȚȈȕȐȧ 
ȕȖȘȔȈȓȤȕȣȝ țȟȈșȚȒȖȊ ș ȏȖȕȈȔȐ, Ȋ ȘȈȏȓȐȟȕȖȑ șȚȍȗȍ-
ȕȐ ȗȖȊȘȍȎȌȍȕȕȣȔȐ ȗȈȚȖȓȖȋȐȟȍșȒȐȔ ȗȘȖȞȍșșȖȔ, ȗȘȖ-
ȉȓȍȔȈ ȖȒȘȈȠȐȊȈȕȐȧ șȘȍȏȖȊ ȍȡȍ ȉȖȓȍȍ ȖșȓȖȎȕȧȍȚșȧ. 
Ǫ ȚȈȒȐȝ șȓțȟȈȧȝ ȕțȎȍȕ șȗȖșȖȉ ȖȒȘȈșȒȐ, ȖȌȐȕȈȒȖȊȖ 
ȗȘȐȋȖȌȕȣȑ Ȍȓȧ ȕȍȘȊȕȖȑ Ȑ șȖȍȌȐȕȐȚȍȓȤȕȖȑ ȚȒȈȕȐ. 
ǬȖȊȖȓȤȕȖ ȟȈșȚȖ ȗȖȧȊȓȧȍȚșȧ ȗȖȚȘȍȉȕȖșȚȤ ȐșșȓȍȌȖ-

ȊȈȚȤ ȖȗȘȍȌȍȓȍȕȕȣȍ țȟȈșȚȒȐ ȈȕȈȓȐȏȐȘțȍȔȖȋȖ ȖȉȘȈȏȞȈ 
ș ȉȖȓȤȠȐȔ ȘȈȏȘȍȠȍȕȐȍȔ, ȟȍȔ ȔȖȎȍȚ ȖȉȍșȗȍȟȐȚȤ ȗȈ-
ȘȈȜȐȕȖȊȣȑ ȐȓȐ ȊȐȉȘȈȚȖȔȕȣȑ (5–20 ȔȒȔ) șȘȍȏ. ǷȖ-
ȊȣșȐȚȤ ȘȈȏȘȍȠȍȕȐȍ ȗȘȍȗȈȘȈȚȈ ȔȖȎȕȖ ȗțȚȍȔ ȗȍȘȍȏȈ-
ȓȐȊȒȐ ȐȕȚȍȘȍșțȦȡȍȋȖ țȟȈșȚȒȈ Ȋ ȥȗȖȒșȐȌȕțȦ șȔȖȓț 
Ȑ ȗȘȐȋȖȚȖȊȓȍȕȐȧ Ȑȏ ȥȗȖȒșȐȌȕȖȋȖ ȉȓȖȒȈ ȗȖȓțȚȖȕȒȐȝ 
(1 ȔȒȔ) șȘȍȏȖȊ. ǵȈȐȉȖȓȍȍ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȔ ȒȘȈșȐȚȍ-
ȓȍȔ Ȍȓȧ ȚȈȒȐȝ șȘȍȏȖȊ ȧȊȓȧȍȚșȧ ȚȖȓțȐȌȐȕȖȊȣȑ șȐȕȐȑ. 
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ǻȕȐȊȍȘșȈȓȤȕȣȑ șȗȖșȖȉ ȖȒȘȈȠȐȊȈȕȐȧ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȖȟȈȋȖȊ Ȑ ȕȍȗȖȊȘȍȎȌȍȕȕȣȝ țȟȈșȚȒȖȊ ȚȒȈȕȐ ȔȖȏȋȈ Ȋ ȊȐȉȘȈȚȖȔȕȣȝ Ȑ ȗȖȓțȚȖȕȒȐȝ șȘȍȏȈȝ

ǵȖ ȖȒȘȈșȒȈ ȐȔ ȕȍȘȊȕȖȑ ȚȒȈȕȐ, Ȋ ȖȚȓȐȟȐȍ ȖȚ ȔȕȖȋȐȝ 
ȌȘțȋȐȝ ȚȒȈȕȍȑ, țȌȈȍȚșȧ ȗȓȖȝȖ. ǹȍȘȤȍȏȕȣȑ ȕȍȌȖșȚȈȚȖȒ 
ȖȒȘȈȠȐȊȈȕȐȧ ȕȍȘȊȕȖȑ ȚȒȈȕȐ ȚȖȓțȐȌȐȕȖȊȣȔ șȐȕȐȔ –

ȗȓȖȝȈȧ ȘȈȏȓȐȟȐȔȖșȚȤ, Ȉ ȟȈȡȍ ȖȚșțȚșȚȊȐȍ ȋȘȈȕȐȞȣ 

ȔȍȎȌț ȞȐȚȖȗȓȈȏȔȖȑ ȕȍȑȘȖȕȖȊ Ȑ ȕȍȑȘȖȗȐȓȍȔ. 

ǾȍȓȤȦ ȐșșȓȍȌȖȊȈȕȐȧ șȚȈȓȈ ȘȈȏȘȈȉȖȚȒȈ ȔȍȚȖȌȈ 
ȖȒȘȈșȒȐ, ȊȣȧȊȓȧȦȡȍȋȖ șȚȘțȒȚțȘț ȕȍȘȊȕȖȑ ȚȒȈȕȐ, 
ȊȖșȗȈȓȐȚȍȓȤȕȣȝ ȐȕȜȐȓȤȚȘȈȚȖȊ Ȑ ȗȘȖȓȐȜȍȘȈȚȖȊ Ȑ 
ȗȘȐȋȖȌȕȖȋȖ Ȍȓȧ ȗȈȘȈȜȐȕȖȊȣȝ, ȊȐȉȘȈȚȖȔȕȣȝ Ȑ ȗȖȓț-
ȚȖȕȒȐȝ șȘȍȏȖȊ. ǬȖȗȖȓȕȐȚȍȓȤȕȣȔȐ ȚȘȍȉȖȊȈȕȐȧȔȐ Ȓ 
ȔȍȚȖȌț ȉȣȓȐ ȉȣșȚȘȖȚȈ ȖȒȘȈȠȐȊȈȕȐȧ, ȗȘȖșȚȖȚȈ Ȑ ȊȖș-
ȗȘȖȐȏȊȖȌȐȔȖșȚȤ. 

ǴȈȚȍȘȐȈȓȣ Ȑ ȔȍȚȖȌȣ

ǹȗȖșȖȉ ȖȒȘȈșȒȐ ȖȚȘȈȉȈȚȣȊȈȓȐ ȕȈ ȔȈȚȍȘȐȈȓȍ Ȑȕ-
ȚȈȒȚȕȖȑ ȒȖȘȣ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȒȘȣș, ȔȣȠȍȑ, Ȉ ȚȈȒȎȍ 
ȕȈ ȔȈȚȍȘȐȈȓȍ ȓȖȒȈȓȤȕȣȝ ȖȟȈȋȖȊ ȊȖșȗȈȓȍȕȐȧ Ȋ ȒȖȘȍ 
ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȒȘȣș ȗȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȖșȖȉȍȕȕȖ-
șȚȍȑ ȏȈȎȐȊȓȍȕȐȧ ȖȟȈȋȖȊ ȊȖșȗȈȓȍȕȐȧ Ȋ ȘȈȏȓȐȟȕȣȝ țș-
ȓȖȊȐȧȝ.
ǴȍȚȖȌȖȔ ȗȘȖȉ Ȑ ȖȠȐȉȖȒ ȉȣȓȈ ȊȣȉȘȈȕȈ ȒȖȔȉȐȕȈ-

ȞȐȧ șȓȍȌțȦȡȐȝ ȒȘȈșȐȚȍȓȍȑ.
1. ǪȖȌȕȣȑ 0,25% ȘȈșȚȊȖȘ ȒȘȍȏȐȓȖȊȖȋȖ ȜȐȖȓȍȚȖȊȖ-

ȋȖ.
2. ǪȖȌȕȣȑ 0,5% ȘȈșȚȊȖȘ ȚȖȓțȐȌȐȕȖȊȖȋȖ șȐȕȍȋȖ.
3. ǹȔȍșȤ ȊȖȌȕȖȋȖ 1% ȘȈșȚȊȖȘȈ ȔȍȚȐȓȍȕȖȊȖȋȖ șȐȕȍ-

ȋȖ (50 Ȕȓ) Ȑ 0,5% ȘȈșȚȊȖȘȈ ǲǶǵ (1,5 Ȕȓ).
4. ǪȖȌȕȣȑ 1% ȘȈșȚȊȖȘ ȔȍȚȐȓȖȊȖȋȖ ȏȍȓȍȕȖȋȖ.
5. ǹȗȐȘȚȖȊȖȑ 1% ȘȈșȚȊȖȘ ȔȍȚȐȓȍȕȖȊȖȋȖ șȐȕȍȋȖ.

ǶȒȘȈșȒȈ ȚȖȓșȚȣȝ șȘȍȏȖȊ

ǸȈȏȘȈȉȖȚȈȕȕȣȑ șȗȖșȖȉ ȔȖȎȕȖ ȐșȗȖȓȤȏȖȊȈȚȤ Ȍȓȧ 
ȖȒȘȈȠȐȊȈȕȐȧ ȌȍȗȈȘȈȜȐȕȐȏȐȘȖȊȈȕȕȣȝ ȒȘȐȖȚȖȔȕȣȝ Ȑ 
ȊȐȉȘȈȚȖȔȕȣȝ șȘȍȏȖȊ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ. ǹȗȖșȖȉ ȗȘȐȋȖ-
Ȍȍȕ ȒȈȒ Ȍȓȧ ȕȖȘȔȈȓȤȕȖȑ, ȚȈȒ Ȑ Ȍȓȧ ȌȍșȚȘțȒȚȐȊȕȖ Ȑȏ-
ȔȍȕȍȕȕȖȑ ȚȒȈȕȐ. 
Ǫșȍ ȘȈșȚȊȖȘȣ ȜȐȓȤȚȘțȦȚ Ȑ ȗȍȘȍȌ ȗȘȐȔȍȕȍȕȐȍȔ 

ȝȘȈȕȧȚ Ȋ șȚȍȒȓȧȕȕȣȝ ȍȔȒȖșȚȧȝ ș ȋȍȘȔȍȚȐȟȕȣȔȐ ȒȘȣȠ-

ȒȈȔȐ ȕȍ Ȕȍȕȍȍ 4 șțȚ Ȍȓȧ șȖȏȘȍȊȈȕȐȧ. ǽȘȈȕȐȚȤ ȋȖȚȖȊȣȍ 
ȒȘȈșȐȚȍȓȐ ȕțȎȕȖ Ȋ ȠȒȈȜț ȗȘȐ ȒȖȔȕȈȚȕȖȑ ȚȍȔȗȍȘȈȚț-
Șȍ, Ȋ ȗȓȖȚȕȖ ȏȈȒȘȣȚȣȝ ȚȍȔȕȣȝ șȒȓȧȕȒȈȝ. ǷȘȐ șȖȉȓȦ-

ȌȍȕȐȐ țșȓȖȊȐȑ ȝȘȈȕȍȕȐȧ ȌȈȕȕȣȍ ȘȈșȚȊȖȘȣ ȕȍ ȚȍȘȧȦȚ 
șȊȖȐȝ ȒȘȈșȧȡȐȝ șȊȖȑșȚȊ Ȋ ȚȍȟȍȕȐȍ ȖȌȕȖȋȖ ȋȖȌȈ. 
ǷȍȘȍȌ ȖȒȘȈȠȐȊȈȕȐȍȔ Ȋ ȗȍȘȊȣȑ ȋȐșȚȖȓȖȋȐȟȍșȒȐȑ 

șȚȈȒȈȕ ȕȈȓȐȊȈȦȚ ȘȈșȚȊȖȘ 5, ȊȖ ȊȚȖȘȖȑ — șȔȍșȤ ȘȈș-
ȚȊȖȘȖȊ 3 Ȑ 4 Ȋ ȗȘȖȗȖȘȞȐȐ 1 : 1, Ȋ ȚȘȍȚȐȑ — șȔȍșȤ 
ȘȈșȚȊȖȘȖȊ 1 Ȑ 2 Ȋ ȗȘȖȗȖȘȞȐȐ 1 : 1. ǹȚȈȒȈȕȣ ȕțȔȍȘț-
ȦȚ, ȗȖșȒȖȓȤȒț ȗȖȘȧȌȖȒ ȐșȗȖȓȤȏȖȊȈȕȐȧ șȔȍșȍȑ ȊȈȎȍȕ. 
ǹȔȍșȤ ȘȈșȚȊȖȘȖȊ 1 Ȑ 2 ȎȍȓȈȚȍȓȤȕȖ ȖșȚȈȊȐȚȤ Ȍȓȧ șȖ-
ȏȘȍȊȈȕȐȧ ȕȈ șȘȖȒ ȕȍ Ȕȍȕȍȍ 2 ȕȍȌ. ǬȈȕȕȈȧ șȔȍșȤ ȔȖȎȍȚ 
ȝȘȈȕȐȚȤșȧ ȌȖ ȚȘȍȝ ȓȍȚ (Ȋ șȚȍȒȓȧȕȕȖȑ ȚȈȘȍ ș ȗȓȖȚȕȖ 
ȏȈȒȘȣȊȈȦȡȍȑșȧ ȒȘȣȠȒȖȑ Ȋ ȚȍȔȕȖȔ ȔȍșȚȍ ȗȘȐ ȒȖȔȕȈȚ-
ȕȖȑ ȚȍȔȗȍȘȈȚțȘȍ).
ǶȒȘȈȠȐȊȈȕȐȍ ȗȘȖȐȏȊȖȌȧȚ ȗȘȐ ȒȖȔȕȈȚȕȖȑ ȚȍȔȗȍȘȈ-

ȚțȘȍ ȕȈ ȗȘȍȌȔȍȚȕȖȔ șȚȍȒȓȍ. Ǭȓȧ ȗȘȍȌȖȚȊȘȈȡȍȕȐȧ ȘȈș-
ȚȍȒȈȕȐȧ ȒȘȈșȒȐ țȌȖȉȕȖ ȗȘȍȌȊȈȘȐȚȍȓȤȕȖ ȖȉȊȖȌȐȚȤ șȘȍ-
ȏȣ ȋȐȌȘȖȜȖȉȕȣȔ ȒȈȘȈȕȌȈȠȖȔ ImmEdge pen (Vector). 

ǵȈ ȗȖȌșțȠȍȕȕȣȍ șȘȍȏȣ ȕȈȕȖșȧȚ ȘȈșȚȊȖȘ 5, ȒȈȗȓȧȔȐ, 
ȌȖ ȗȖȓțȟȍȕȐȧ ȘȖȊȕȖȋȖ șȓȖȧ ȒȘȈșȒȐ ȕȈȌ ȗȘȍȗȈȘȈȚȖȔ. 

ǶȒȘȈȠȐȊȈȦȚ 7–10 ȔȐȕ, ȌȈȓȍȍ ȒȘȈșȒț șȓȐȊȈȦȚ, Ȉ șȘȍ-
ȏȣ șȗȖȓȈșȒȐȊȈȦȚ Ȋ ȌȐșȚȐȓȓȐȘȖȊȈȕȕȖȑ ȊȖȌȍ. ǵȈȕȖșȧȚ 
șȔȍșȤ ȘȈșȚȊȖȘȖȊ 3 Ȑ 4. ǶȒȘȈȠȐȊȈȦȚ Ȋ ȚȍȟȍȕȐȍ 7–10 ȔȐȕ,
șȗȖȓȈșȒȐȊȈȦȚ Ȋ ȌȐșȚȐȓȓȐȘȖȊȈȕȕȖȑ ȊȖȌȍ Ȑ ȕȈȕȖșȧȚ 
șȔȍșȤ ȘȈșȚȊȖȘȖȊ 1 Ȑ 2. ǶȒȘȈȠȐȊȈȦȚ 10–15 ȔȐȕ, ȗȖșȓȍ 
ȟȍȋȖ șȗȖȓȈșȒȐȊȈȦȚ Ȋ ȌȐșȚȐȓȓȐȘȖȊȈȕȕȖȑ ȊȖȌȍ Ȑ ȌȐȜ-

ȜȍȘȍȕȞȐȘțȦȚ Ȋ 96° ȥȚȈȕȖȓȍ ȌȖ ȗȘȐȖȉȘȍȚȍȕȐȧ șȘȍȏȈȔȐ 
șȊȍȚȓȖ-ȜȐȖȓȍȚȖȊȖȋȖ ș șȐȕȍȊȈȚȣȔȐ ȊȒȘȈȗȓȍȕȐȧȔȐ ȖȚ-
ȚȍȕȒȈ. ǭșȓȐ ȗȘȍȗȈȘȈȚ ȖȒȈȏȈȓșȧ șȐȓȤȕȖ ȗȍȘȍȒȘȈȠȍȕ-
ȕȣȔ, ȚȖ Ȓ ȌȐȜȜȍȘȍȕȞȐȘțȦȡȍȔț ȘȈșȚȊȖȘț ȌȖȉȈȊȓȧȦȚ 
ȓȍȌȧȕțȦ țȒșțșȕțȦ ȒȐșȓȖȚț Ȑȏ ȘȈșȟȍȚȈ 3–5 ȒȈȗȍȓȤ ȕȈ 
50 Ȕȓ șȗȐȘȚȈ. ǷȖșȓȍ ȌȐȜȜȍȘȍȕȞȐȘȖȊȈȕȐȧ ȖȉȘȈȏȞȣ 

ȔȖȎȕȖ șȘȈȏț ȗȍȘȍȕȖșȐȚȤ Ȋ ȖȘȚȖ-ȒșȐȓȖȓ Ȍȓȧ ȌȈȓȤȕȍȑ-
ȠȍȋȖ ȗȘȖșȊȍȚȓȍȕȐȧ Ȑ ȏȈȒȓȦȟȍȕȐȧ. 

ǶȒȘȈșȒȈ ȗȖȓțȚȖȕȒȐȝ șȘȍȏȖȊ

ǸȈȉȖȟțȦ șȔȍșȤ ȋȖȚȖȊȧȚ ȗțȚȍȔ șȔȍȠȐȊȈȕȐȧ șȓȍȌț-
ȦȡȐȝ ȒȘȈșȐȚȍȓȍȑ: 50 Ȕȓ ȘȈșȚȊȖȘȈ 1, 50 Ȕȓ ȘȈșȚȊȖȘȈ 
2, 51,5 Ȕȓ ȘȈșȚȊȖȘȈ 3, 50 Ȕȓ ȘȈșȚȊȖȘȈ 4. ǷȘȐ ȖȒȘȈ-
șȒȍ ȗȖȓțȚȖȕȒȐȝ șȘȍȏȖȊ ȘȈșȚȊȖȘ 5 ȕȍ ȐșȗȖȓȤȏțȍȚșȧ. 
ǷȖȓțȟȍȕȕțȦ șȔȍșȤ ȜȐȓȤȚȘțȦȚ Ȑ ȗȍȘȍȌ ȗȘȐȔȍȕȍȕȐȍȔ 

ȖșȚȈȊȓȧȦȚ Ȋ ȍȔȒȖșȚȐ ș ȋȍȘȔȍȚȐȟȕȖȑ ȒȘȣȠȒȖȑ ȕȈ șȘȖȒ 
ȕȍ Ȕȍȕȍȍ 3 șțȚ Ȍȓȧ șȖȏȘȍȊȈȕȐȧ. ǸȈȉȖȟțȦ șȔȍșȤ ȒȘȈșȐ-
Țȍȓȍȑ ȝȘȈȕȧȚ Ȋ ȚȈȘȍ ș ȗȓȖȚȕȖ ȏȈȒȘȣȊȈȦȡȍȑșȧ ȒȘȣȠ-

ȒȖȑ ȗȘȐ ȒȖȔȕȈȚȕȖȑ ȚȍȔȗȍȘȈȚțȘȍ Ȋ ȚȍȔȕȖȔ ȔȍșȚȍ. 
ǷȘȍȌȔȍȚȕȣȍ șȚȍȒȓȈ șȖ șȘȍȏȈȔȐ ȗȍȘȍȌ ȖȒȘȈșȒȖȑ 

ȗȘȖȋȘȍȊȈȦȚ ȕȈȌ ȗȓȈȔȍȕȍȔ șȗȐȘȚȖȊȒȐ Ȋ ȚȍȟȍȕȐȍ 2–3 ș. 
ǷȘȖȋȘȍȊȈȕȐȍ ȗȘȍȌȖȚȊȘȈȡȈȍȚ ȖȚȒȓȍȐȊȈȕȐȍ șȘȍȏȖȊ ȗȘȐ 
ȖȒȘȈȠȐȊȈȕȐȐ. ǲȘȈșȒț ȏȈȓȐȊȈȦȚ Ȋ șȚȈȒȈȕ ǲȖȗȓȐȕȈ Ȑ 
ȗȖȔȍȡȈȦȚ ȍȋȖ Ȋ ȚȍȘȔȖșȚȈȚ (60°ǹ) ȕȈ 30 ȔȐȕ. Ǫ ȗȘȖ-
ȋȘȍȚțȦ ȒȘȈșȧȡțȦ șȔȍșȤ ȗȖȋȘțȎȈȦȚ șȚȍȒȓȈ șȖ șȘȍȏȈȔȐ 
ȕȈ 8–10 ȔȐȕ. ǬȈȓȍȍ șȘȍȏȣ ȗȘȖȔȣȊȈȦȚ Ȋ ȌȐșȚȐȓȓȐȘȖ-
ȊȈȕȕȖȑ ȊȖȌȍ Ȑ ȊȣșțȠȐȊȈȦȚ ȕȈ ȗȓȐȚȒȍ. ǷȘȐ ȕȍȖȉȝȖȌȐ-
ȔȖșȚȐ ȗȘȖȊȖȌȧȚ ȌȐȜȜȍȘȍȕȞȐȘȖȊȈȕȐȍ Ȋ 96° ȥȚȈȕȖȓȍ. 

ǸȍȏțȓȤȚȈȚȣ ȐșșȓȍȌȖȊȈȕȐȧ Ȑ Ȑȝ ȖȉșțȎȌȍȕȐȍ

ǸȍȏțȓȤȚȈȚȣ ȖȒȘȈșȒȐ ȗȘȍȌȓȈȋȈȍȔȣȔ șȗȖșȖȉȖȔ șȘȈȊ-
ȕȐȊȈȓȐ ș ȖȒȘȈșȒȖȑ ȗȖ ǵȐșșȓȦ (ȔȖȌȐȜȐȒȈȞȐȧ ǩȐȖ-
ǪȐȚȘțȔ). Ǭȓȧ ȖȒȘȈȠȐȊȈȕȐȧ ȕȖȘȔȈȓȤȕȖȑ ȚȒȈȕȐ ȒȖȘȣ 

ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȗȘȍȌȓȈȋȈȍȔȣȑ ȔȍȚȖȌ țȌȖȉȕȍȍ Ȑ ȏȈ-
ȕȐȔȈȍȚ ȔȍȕȤȠȍ ȊȘȍȔȍȕȐ, ȕȖ ȗȖ ȒȈȟȍșȚȊț ȖȒȘȈșȒȐ ȕȍ 
ȐȔȍȍȚ ȒȈȒȐȝ-ȓȐȉȖ ȗȘȍȐȔțȡȍșȚȊ ȗȍȘȍȌ ȔȍȚȖȌȖȔ ǵȐș-
șȓȧ (ȘȐș. 1). 

ǷȘȐ ȔȖȘȜȖȓȖȋȐȟȍșȒȖȔ ȈȕȈȓȐȏȍ ȊȖșȗȈȓȐȚȍȓȤȕȣȝ 
ȖȟȈȋȖȊ, țȟȈșȚȒȖȊ ȘȍȋȍȕȍȘȈȞȐȐ ȕȍȘȊȕȖȑ ȚȒȈȕȐ ȘȈȏȘȈ-
ȉȖȚȈȕȕȣȑ șȗȖșȖȉ ȗȖȏȊȖȓȧȍȚ ȊȐȌȍȚȤ ȏȈȔȍȚȕȖ ȉȖȓȤȠȍ 
ȌȍȚȈȓȍȑ șȚȘȖȍȕȐȧ ȐșșȓȍȌțȍȔȖȋȖ ȔȈȚȍȘȐȈȓȈ, ȟȍȔ ȒȓȈș-
șȐȟȍșȒȐȑ șȗȖșȖȉ ǵȐșșȓȧ. Ǫ ȟȈșȚȕȖșȚȐ, ȝȖȘȖȠȖ ȏȈȔȍȚ-
ȕȣ șȖșțȌȣ, Ȋ ȚȖȔ ȟȐșȓȍ ȒȈȗȐȓȓȧȘȣ. ǷȘȖșȓȍȎȐȊȈȍȚ-
șȧ ȥȕȌȖȚȍȓȐȈȓȤȕȈȧ ȊȣșȚȐȓȒȈ. ǳțȟȠȍ, ȟȍȔ ȗȘȐ ȖȒȘȈ-
șȒȍ ȗȖ ǵȐșșȓȦ, ȘȈȏȓȐȟȈȦȚșȧ ȗȖȊȘȍȎȌȍȕȐȧ ȕȍȑȘȖȕȖȊ 
(ȘȐș. 2). 

ǪȖșȗȈȓȐȚȍȓȤȕȣȍ ȖȟȈȋȐ Ȋ ȔȖȏȋȍ ȖȚȓȐȟȈȦȚșȧ ȖȚ ȚȈ-
ȒȖȊȣȝ Ȋ ȌȘțȋȐȝ ȖȉȓȈșȚȧȝ ȚȍȓȈ ȚȍȔ, ȟȚȖ Ȋ ȕȐȝ ȗȘȈȒ-
ȚȐȟȍșȒȐ ȕȍȚ ȕȍȑȚȘȖȜȐȓȖȊ, Ȑ ȋȓȈȊȕȣȔȐ țȟȈșȚȕȐȒȈȔȐ 
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ǸȐș. 1. ǵȖȘȔȈȓȤȕȈȧ ȚȒȈȕȤ ȔȖȏȋȈ. ǶȒȘȈșȒȈ ȗȘȍȌȓȈ-
ȋȈȍȔȣȔ ȔȍȚȖȌȖȔ. ǪȐȉȘȈȚȖȔȕȣȑ șȘȍȏ, 20 ȔȒȔ. ǻȊ. 1000.

ǸȐș. 2. ǯȖȕȈ ȘȍȊȈșȒțȓȧȘȐȏȈȞȐȐ ȒȖȘȣ ȋȖȓȖȊȕȖ-
ȋȖ ȔȖȏȋȈ ȕȈ ȋȘȈȕȐȞȍ ș șȖȝȘȈȕȐȊȠȐȔȐșȧ ȕȍȑȘȖ-
ȕȈȔȐ. Ǩ — ȖȒȘȈșȒȈ ȗȘȍȌȓȈȋȈȍȔȣȔ ȔȍȚȖȌȖȔ. ǽȖȘȖȠȖ 
ȘȈȏȓȐȟȐȔ ȒȈȗȐȓȓȧȘ ȉȓȈȋȖȌȈȘȧ ȘȖȏȖȊȈȚȣȔ ȥȘȐȚȘȖȞȐ-
ȚȈȔ Ȑ ȒȖȕȚȘȈșȚȕȖ ȖȟȍȘȟȍȕȕȣȔ ȧȌȘȈȔ ȥȕȌȖȚȍȓȐȈȓȤȕȣȝ 
ȒȓȍȚȖȒ. ǺȖȕȒȖșȚȤ, «șȚȘțȒȚțȘȐȘȖȊȈȕȕȖșȚȤ» ȖȒȘȈșȒȐ 
ȕȍȑȘȖȕȖȊ țȉȍȌȐȚȍȓȤȕȖ ȗȘȖȧȊȓȧȍȚ Ȑȝ ȌȍșȚȘțȒȞȐȦ. 

ǩ — ȖȒȘȈșȒȈ ȗȖ ǵȐșșȓȦ. ȅȘȐȚȘȖȞȐȚȣ ȗȓȖȝȖ ȊȣȌȍȓȧ-
ȦȚșȧ, ȗȘȈȒȚȐȟȍșȒȐ ȕȍȏȈȔȍȚȕȣ. ȅȕȌȖȚȍȓȐȈȓȤȕȣȍ ȒȓȍȚ-
ȒȐ ȖȟȍȘȟȍȕȣ ȕȍ ȚȈȒ ȟȍȚȒȖ, ȒȈȒ Ȋ (Ǩ), Ȋ ȉȖȓȤȠȍȑ șȚȍ-
ȗȍȕȐ șȓȐȊȈȦȚșȧ ș ȜȖȕȖȔ Ȑ ȗȖȥȚȖȔț ȕȍ ȐȔȍȦȚ ȚȈȒȖȑ 
ȧȘȒȖȑ ȥȕȌȖȚȍȓȐȈȓȤȕȖȑ ȒȖȕȜȐȋțȘȈȞȐȐ, ȒȈȒ Ȋ (Ǩ). ǵȍȑ-
ȘȖȕȣ ȐȔȍȦȚ ȊȐȌ ȋȐȗȍȘȝȘȖȔȕȣȝ ȒȓȧȒș, ȟȚȖ ȕȍ ȗȖȏȊȖ-
ȓȧȍȚ țȊȍȘȍȕȕȖ ȖȚȓȐȟȐȚȤ ȗȐȒȕȖȏ ȖȚ ȌȍȜȍȒȚȈ ȖȒȘȈșȒȐ. 
ǪȐȉȘȈȚȖȔȕȣȍ șȘȍȏȣ, 20 ȔȒȔ. ǻȊ. 1000.

ǸȐș. 3. ǯȖȕȈ ȊȖșȗȈȓȐȚȍȓȤȕȖȋȖ ȐȕȜȐȓȤȚȘȈȚȈ Ȋ 
ȒȖȘȍ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ. Ǩ — ȖȒȘȈȠȐȊȈȕȐȍ ȗȘȍȌȓȈȋȈ-
ȍȔȣȔ ȔȍȚȖȌȖȔ. ǶȚȟȍȚȓȐȊȖ ȊȐȌȕȣ ȧȘȒȐȍ ȏȍȓȍȕȣȍ ȋȘȈ-
ȕțȓȣ ȔȈȒȘȖȜȈȋȖȊ. ȇȌȘȈ ȒȓȍȚȖȒ ȟȍȚȒȖ ȖȟȍȘȟȍȕȣ, Ȑȕ-
ȚȍȕșȐȊȕȖ ȖȒȘȈȠȍȕȣ, ȞȐȚȖȗȓȈȏȔȈ ȖȚȌȍȓȧȍȚșȧ ȖȚ ȜȖȕȈ. 
ǩ — ȖȒȘȈȠȐȊȈȕȐȍ ȗȖ ǵȐșșȓȦ. ǰȏȖȉȘȈȎȍȕȐȍ ȒȈȒ ȉȣ 

Ȋ ȌȣȔȒȍ, ȗȖȥȚȖȔț ȋȘȈȕțȓȣ ȔȈȒȘȖȜȈȋȖȊ ȚțșȒȓȣȍ Ȑ ȕȍ 
ȚȈȒ ȖȗȘȍȌȍȓȍȕȕȖ ȖȒȘȈȠȍȕȣ, ȒȈȒ Ȋ (Ǩ). ȇȌȘȈ ȒȓȍȚȖȒ, 
ȗȖ șȘȈȊȕȍȕȐȦ ș (Ǩ), ȋȐȗȖȝȘȖȔȕȣ. ǲȓȍȚȒȐ ȐȕȜȐȓȤȚȘȈ-
ȚȈ șȓȐȊȈȦȚșȧ ȌȘțȋ ș ȌȘțȋȖȔ, ȋȘȈȕȐȞȣ ȔȍȎȌț ȕȐȔȐ ȕȍ 
ȊȣȘȈȎȍȕȣ. ǪȐȉȘȈȚȖȔȕȣȍ șȘȍȏȣ, 20 ȔȒȔ. ǻȊ. 1000.

ǸȐș. 4. ǵȖȘȔȈȓȤȕȈȧ ȚȒȈȕȤ ȔȖȏȋȈ. ǶȒȘȈșȒȈ ȗȘȍȌȓȈ-
ȋȈȍȔȣȔ ȔȍȚȖȌȖȔ. ǵȍȑȘȖȕȣ «ȖȚȖȘȊȈȕȣ» ȖȚ ȕȍȑȘȖȗȐȓȧ, 
ȋȘȈȕȐȞȣ ȞȐȚȖȗȓȈȏȔȣ ȟȍȚȒȖ ȖȟȍȘȟȍȕȣ. ǸȍȏȒȖ ȊȣȌȍȓȧ-
ȦȚșȧ ȧȌȘȈ, ȧȌȍȘȕȣȍ ȔȍȔȉȘȈȕȣ, ȧȌȘȣȠȒȐ Ȑ ȝȘȖȔȈȚȐȕ. 
ǷȖȓțȚȖȕȒȐȑ șȘȍȏ, 1 ȔȒȔ. ǻȊ. 1000.
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ȗȘȖȞȍșșȈ șȚȈȕȖȊȧȚșȧ ȔȈȒȘȖȜȈȋȐ. ǷȖșȓȍȌȕȐȍ ȔȖȘȜȖ-
ȓȖȋȐȟȍșȒȐ ȋȍȚȍȘȖȋȍȕȕȣ, ȟȚȖ, ȊȖȏȔȖȎȕȖ, ȖȉțșȓȖȊȓȍȕȖ 
ȘȈȏȓȐȟȕȣȔ ȗȘȖȐșȝȖȎȌȍȕȐȍȔ — Ȑȏ ȒȘȖȊȐ ȐȓȐ Ȑȏ ȔȍșȚ-
ȕȖȑ ȔȐȒȘȖȋȓȐȐ. ǵȈȐȉȖȓȍȍ ȏȈȔȍȚȕȖȍ ȘȈȏȓȐȟȐȍ ȔȈȒȘȖ-
ȜȈȋȖȊ — ȘȈȏȕȈȧ șȚȘțȒȚțȘȈ ȜȈȋȖșȖȔ (ȋȘȈȕțȓ). ȅȚȖ ȘȈȏ-
ȓȐȟȐȍ ȋȖȘȈȏȌȖ ȕȈȌȍȎȕȍȍ ȘȈșȗȖȏȕȈȍȚșȧ ȗȘȍȌȓȈȋȈȍȔȣȔ 

șȗȖșȖȉȖȔ, ȟȍȔ ȔȍȚȖȌȖȔ ǵȐșșȓȧ (ȘȐș. 3). 

ǵȈ ȗȖȓțȚȖȕȒȐȝ șȘȍȏȈȝ, ȖȒȘȈȠȍȕȕȣȝ ȗȘȍȌȓȈȋȈȍȔȣȔ 

ȔȍȚȖȌȖȔ, ȟȍȚȒȖ ȘȈȏȓȐȟȈȦȚșȧ ȕȍȑȘȖȗȐȓȤ, ȞȐȚȖȗȓȈȏȔȈ 
ȕȍȑȘȖȕȖȊ Ȑ Ȋșȍ ȊȣȧȊȓȧȍȔȣȍ șȊȍȚȖȊȣȔ ȔȐȒȘȖșȒȖȗȖȔ 

ȧȌȍȘȕȣȍ șȚȘțȒȚțȘȣ (ȘȐș. 4). 

ǬȖșȚȖȐȕșȚȊȖ ȔȍȚȖȌȈ Ȍȓȧ ȗȖȊșȍȌȕȍȊȕȖȑ, ȏȕȈȟȐȚȍȓȤ-
ȕȖȑ ȗȖ ȖȉȢȍȔț ȘȈȉȖȚȣ — ȊȖȏȔȖȎȕȖșȚȤ ȐșȗȖȓȤȏȖȊȈȚȤ 
ȖȌȐȕ Ȑ ȚȖȚ Ȏȍ ȕȈȉȖȘ ȌȓȐȚȍȓȤȕȖ ȝȘȈȕȧȡȐȝșȧ ȘȈșȚȊȖ-
ȘȖȊ ȒȘȈșȐȚȍȓȍȑ Ȍȓȧ ȈȕȈȓȐȏȈ ȊșȍȊȖȏȔȖȎȕȣȝ șȘȍȏȖȊ Ȋ 
șȊȍȚȖȊȖȔ ȔȐȒȘȖșȒȖȗȍ.

ǯȈȒȓȦȟȍȕȐȍ

ǷȘȍȌȓȈȋȈȍȔȣȑ ȔȍȚȖȌ țȌȖȉȍȕ ș ȚȖȟȒȐ ȏȘȍȕȐȧ ȠȐ-

ȘȖȚȣ ȍȋȖ ȐșȗȖȓȤȏȖȊȈȕȐȧ Ȋ ȘȈȏȕȣȝ șȓțȟȈȧȝ ȔȖȘȜȖ-
ȓȖȋȐȟȍșȒȖȋȖ ȈȕȈȓȐȏȈ ȚȒȈȕȐ ȔȖȏȋȈ. Ǫ ȘȈȉȖȚȍ ș ȕȖȘ-
ȔȈȓȤȕȖȑ ȚȒȈȕȤȦ ȒȖȘȣ ȋȖȓȖȊȕȖȋȖ ȔȖȏȋȈ ȗȘȍȐȔțȡȍ-
șȚȊȖ ȗȘȍȌȓȈȋȈȍȔȖȋȖ șȗȖșȖȉȈ șȖșȚȖȐȚ Ȋ șȖȒȘȈȡȍȕȐȐ 
ȊȘȍȔȍȕȐ ȐȏȋȖȚȖȊȓȍȕȐȧ ȋȐșȚȖȓȖȋȐȟȍșȒȖȋȖ ȗȘȍȗȈȘȈȚȈ, 
Ȋ ȉȖȓȤȠȍȑ ȌȍȚȈȓȐȏȈȞȐȐ șȚȘțȒȚțȘ Ȋ ȗȖȓțȚȖȕȒȐȝ șȘȍ-
ȏȈȝ Ȑ Ȋ ȖȚșțȚșȚȊȐȐ ȕȍȖȉȝȖȌȐȔȖșȚȐ ȗȘȐȋȖȚȖȊȓȍȕȐȧ 
Ȍȓȧ ȒȈȎȌȖȋȖ șȗȖșȖȉȈ ȏȈȓȐȊȒȐ Ȑ ȔȐȒȘȖȚȖȔȐȐ ȖȚȌȍȓȤ-
ȕȖȋȖ ȕȈȉȖȘȈ ȘȍȈȒȚȐȊȖȊ. Ǫ ȘȈȉȖȚȍ ș ȊȖșȗȈȓȐȚȍȓȤȕȣȔȐ 
ȖȟȈȋȈȔȐ ȗȘȍȌȓȈȋȈȍȔȣȑ șȗȖșȖȉ ȏȈȔȍȚȕȖ ȗȖȊȣȠȈȍȚ ȒȈ-
ȟȍșȚȊȖ ȐȏȖȉȘȈȎȍȕȐȑ, ȟȈșȚȖ ȖȚȔȍȕȧȍȚșȧ ȗȖȚȘȍȉȕȖșȚȤ 

ȗȘȖșȔȖȚȘȈ șȍȘȐȐ șȘȍȏȖȊ, ȖȒȘȈȠȍȕȕȣȝ ȘȈȏȓȐȟȕȣȔȐ 
șȗȖșȖȉȈȔȐ.

ǷȘȍȌȓȈȋȈȍȔȣȑ șȗȖșȖȉ ȖȒȘȈșȒȐ ȓȍȋȒȖ ȊȖșȗȘȖȐȏȊȖ-
ȌȐȔ Ȑ ȕȍ ȚȘȍȉțȍȚ șȗȍȞȐȈȓȤȕȣȝ ȗȘȐșȗȖșȖȉȓȍȕȐȑ. Ǫșȍ 
ȐșȗȖȓȤȏțȍȔȣȍ ȒȘȈșȐȚȍȓȐ ȠȐȘȖȒȖ ȘȈșȗȘȖșȚȘȈȕȍȕȣ Ȑ 
ȕȍȌȖȘȖȋȐ. ǲȈȟȍșȚȊȖ ȗȖȓțȟȈȍȔȖȋȖ ȐȏȖȉȘȈȎȍȕȐȧ ȊȣșȖ-
ȒȖȍ, șȗȖșȖȉ ȗȖȏȊȖȓȧȍȚ ȟȍȚȒȖ ȘȈȏȓȐȟȈȚȤ șȚȘțȒȚțȘȕȣȍ 
ȥȓȍȔȍȕȚȣ ȚȒȈȕȐ Ȑ ȒȓȍȚȒȐ Ȋ ȓȦȉȣȝ șȘȍȏȈȝ. 
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