
 

Ƕ ǴǭǺǶǬǰǲǭ ǰǹǹǳǭǬǶǪǨǵǰЯ ǰǯǴǭǵǭǵǰЯ ǷǶǳЯ ǯǸǭǵǰЯ 

ǷǸǰ ǸǨǩǶǺǭ Ǫ ǸǭǹǷǰǸǨǺǶǸǭ 

Ƿ. Ǩ. ǷǸǶǺǶǷǶǷǶǪ, Ǫ. ǰ. ǨǵǺǶǵǰǲ, Ƿ. Ƿ. ǲǶǸǮǶǪ 

Ȟ ȕ Ȑ Ȑ ȗ ȗ 

ǷȘȐȊȍȌȍȕ ȔȍȚȖȌȐȟȍșȒȐȑ ȔȈȚȍȘȐȈȓ ȐșșȓȍȌȖȊȈȕȐȧ 
ȊȍȓȐȟȐȕȣ ȗȖȓȧ ȏȘȍȕȐȧ ȗȘȐ ȐșȗȖȓȤȏȖȊȈȕȐȐ șȘȍȌșȚȊ 
ȐȕȌȐȊȐȌțȈȓȤȕȖȑ ȏȈȡȐȚȣ ȖȘȋȈȕȖȊ ȌȣȝȈȕȐȧ 

Ǭȓȧ ȐȏȔȍȘȍȕȐȧ ȋȘȈȕȐȞ ȗȖȓȧ ȏȘȍȕȐȧ Ȋ ȔȍȌȐȞȐȕȍ ȗȘȍȌȓȖȎȍȕ ȘȧȌ ȔȍȚȖȌȖȊ: 

ȒȖȕȚȘȖȓȤȕȣȑ, ȗȍȘȐȔȍȚȘȐȧ, ȒȈȔȗȐȔȍȚȘȐȧ. ǰȏ ȕȐȝ ȕȈȐȉȖȓȍȍ ȘȈșȗȘȖșȚȘȈȕȍȕȕȣȔ Ȋ 

ȜȐȏȐȖȓȖȋȐȐ ȚȘțȌȈ ȧȊȓȧȍȚșȧ ȔȍȚȖȌȐȒȈ ȗȍȘȐȔȍȚȘȐȐ, șțȚȤ ȒȖȚȖȘȖȑ Ȋ ȚȖȔ, ȟȚȖ 

ȋȘȈȕȐȞȣ ȗȖȓȧ ȏȘȍȕȐȧ ȖȉȖȏȕȈȟȈȦȚșȧ ȊȍȓȐȟȐȕȖȑ țȋȓȈ, ȖȉȘȈȏțȍȔȖȋȖ ȏȘȐȚȍȓȤȕȖȑ 

ȖșȤȦ ȋȓȈȏȈ Ȑ ȕȈȗȘȈȊȓȧȦȡȐȔ ȓțȟȖȔ, ȗȘȖȊȍȌȍȕȕȣȔ ȖȚ ȒȘȈȑȕȍȑ ȊȐȌȐȔȖȑ ȚȖȟȒȐ 

ȟȍȘȍȏ țȋȓȖȊțȦ ȚȖȟȒț ȋȓȈȏȈ Ȓ șȍȚȟȈȚȒȍ /I/. ȅȚȈ Ȏȍ ȔȍȚȖȌȐȒȈ ȘȍȒȖȔȍȕȌȖȊȈȕȈ Ȓ 

ȗȘȐȔȍȕȍȕȐȦ ǰșșȓȍȌȖȊȈȚȍȓȤșȒȐȔ ȞȍȕȚȘȖȔ ȐȕșȚȐȚțȚȈ ȉȐȖȜȐȏȐȒȐ ǴȐȕȐșȚȍȘșȚȊȈ 

ȏȌȘȈȊȖȖȝȘȈȕȍȕȐȧ ǹǹǹǸ ȗȘȐ ȜȐȏȐȖȓȖȋȖ-ȋȐȋȐȍȕȐȟȍșȒȖȑ ȖȞȍȕȒȍ șȘȍȌșȚȊ 

ȐȕȌȐȊȐȌțȈȓȤȕȖȑ ȏȈȡȐȚȣ ȖȘȋȈȕȖȊ ȌȣȝȈȕȐȧ /2, 3/. 

ǶȌȕȈȒȖ ȗȘȈȒȚȐȒȈ ȗȖȒȈȏȣȊȈȍȚ, ȟȚȖ ȗȘȐȔȍȕȍȕȐȍ ȔȍȚȖȌȐȒȐ ȖȉȣȟȕȖȑ ȗȍ-

ȘȐȔȍȚȘȐȐ ȗȘȐ ȐșȗȣȚȈȕȐȧȝ ȘȍșȗȐȘȈȚȖȘȖȊ ȊȣȏȣȊȈȍȚ ȘȧȌ ȚȘțȌȕȖșȚȍȑ: ȉȖȓȤȠȈȧ 

ȚȘțȌȖȍȔȒȖșȚȤ ȗȘȖȞȍșșȈ ȖȗȘȍȌȍȓȍȕȐȧ ȐșȚȐȕȕȖȋȖ ȏȕȈȟȍȕȐȧ ȐȏȔȍȕȍȕȐȑ ȗȖȓȧ ȏȘȍȕȐȧ 

ȗȘȐ ȘȈȉȖȚȍ Ȋ ȘȍșȗȐȘȈȚȖȘȍ, ȕȍȒȖȚȖȘȈȧ ȕȍȖȉȢȍȒȚȐȊȕȖșȚȤ  ȗȖȓțȟȈȍȔȣȝ ȘȍȏțȓȤȚȈȚȖȊ, Ȉ 

ȚȈȒȎȍ ȔȍȚȖȌȐȟȍșȒȐȍ ȚȘțȌȕȖșȚȐ, șȊȧȏȈȕȕȣȍ șȖ șȓȖȎȕȖșȚȤȦ ȜȐȒșȈȞȐȐ ȋȖȓȖȊȣ Ȑ 

ȊȏȋȓȧȌȈ ȐșȗȣȚțȍȔȖȋȖ Ȋ ȖȌȕȖȑ ȚȖȟȒȍ. 

ǷȖ ȌȈȕȕȣȔ ȓȐȚȍȘȈȚțȘȣ, ȕȈȔ ȐȏȊȍșȚȕȈ ȓȐȠȤ ȖȌȕȈ ȗȖȗȣȚȒȍ ȐȏȉȈȊȐȚȤșȧ ȖȚ 

ȕȍȌȖșȚȈȚȒȖȊ ȖȉȣȟȕȖȑ ȗȍȘȐȔȍȚȘȐȐ. Ǫ ȐȕșȚȐȚțȚȍ ȉȐȖȜȐȏȐȒȐ ǴȐȕȐșȚȍȘșȚȊȈ 

ȏȌȘȈȊȖȖȝȘȈȕȍȕȐȧ ǹǹǹǸ ȉȣȓȖ ȘȈȏȘȈȉȖȚȈȕȖ șȗȍȞȐȈȓȤȕȖȍ ȒȘȍșȓȖ ș ȗȘȐșȗȖșȖȉȓȍȕȐȍȔ 

Ȍȓȧ ȜȐȒșȈȞȐȐ ȋȖȓȖȊȣ ȐșȗȣȚțȍȔȖȋȖ ȊȖ ȊȘȍȔȧ ȐșȗȣȚȈȕȐȑ, ȟȚȖ țȓțȟȠȈȓȖ ȜȐȒșȈȞȐȦ 

ȊȏȋȓȧȌȈ ȐșȗȣȚțȍȔȖȋȖ Ȋ ȖȌȕȖȑ ȚȖȟȒȍ, ȖȌȕȈȒȖ 
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ȕȍ ȐȏȉȈȊȓȧȓȖ ȖȚ ȌȘțȋȐȝ ȕȍȌȖșȚȈȚȒȖȊ. 

ǻȟȐȚȣȊȈȧ șȒȈȏȈȕȕȖȍ, ȕȈȔȐ ȉȣȓȈ ȘȈȏȘȈȉȖȚȈȕȈ ȔȍȚȖȌȐȒȈ ȖȗȘȍȌȍȓȍ- 

ȕȐȧ ȗȍȘȐȜȍȘȐȟȍșȒȐȝ ȋȘȈȕȐȞ ȗȖȓȧ ȏȘȍȕȐȧ ș ȗȖȔȖȡȤȦ șȗȍȞȐȈȓȤȕȖ ȐȏȋȖ- 

ȚȖȊȓȍȕȕȖȋȖ șȚȍȕȌȈ (ȘȐș. I), ȒȖȕșȚȘțȒȚȐȊȕȖ șȖșȚȖȧȡȍȋȖ Ȑȏ ȖșȕȖȊȈȕȐȧ, 

ȕȈ ȒȖȚȖȘȖȔ țȒȘȍȗȓȍȕȣ Ȋșȍ ȖșȕȖȊȕȣȍ ȌȍȚȈȓȐ Ȍȓȧ ȗȘȖȊȍȌȍȕȐȧ ȐșșȓȍȌȖȊȈ- 

ȕȐȑ (ȔțȓȧȎ ȋȖȓȖȊȣ ȟȍȓȖȊȍȒȈ Ȑ ȗȍȘȐȔȍȚȘ ǼȖȘșȚȍȘȈ), Ȑ ȒȈȘȒȈșȍ, ȖȉȚȧȕț- 

ȚȖȋȖ șȊȍȚȖȕȍȗȘȖȕȐȞȈȍȔȣȔ ȚȍȔȕȣȔ ȔȈȚȍȘȐȈȓȖȔ Ȍȓȧ țȌȖȉșȚȊȈ ȗȘȖȊȍȌȍȕȐȧ 

ȐșȗȣȚȈȕȐȑ Ȋ ȓȦȉȖȔ ȗȖȔȍȡȍȕȐȐ ȕȍȏȈȊȐșȐȔȖ ȖȚ ȖșȕȈȡȍȕȕȖșȚȐ. 
ǸȐș.1. ǹȝȍȔȈ șȚȍȕȌȈ Ȍȓȧ ȖȗȘȍȌȍ- 

ȓȍȕȐȧ ȋȘȈȕȐȞ ȗȖȓȧ ȏȘȍȕȐȧ: 
I – ȗȓȍȕȒȈ; 2,3,4 - ȚțȔȉȓȍȘȣ 

ȊȒȓȦȟȍȕȐȧ șȖȖȚȊȍȚșȚȊȍȕȕȖ ȓȈȔȗ 

ȗȖȌșȊȍȚȒȐ ȗȘȈȊȖȋȖ Ȑ ȓȍȊȖȋȖ 

"ȋȓȈȏȈ; 5 - șȚȖȑȒȈ; 6 - ȔțȓȧȎ ȋȖ- 

ȓȖȊȣ ȟȍȓȖȊȍȒȈ; 7 - ȒȈȘȒȈș; 
Ǫ - ȌțȋȈ ȗȍȘȐȔȍȚȘȈ; 9 - ȓȐȔȉ Ȑ 

ȠȒȈȓȈ țȋȓȍ ȗȖȊȖȘȖȚȈ ȌțȋȐ ȗȍȘȐ- 

ȔȍȚȘȈ; 10 - ȏȈȡȐȚȕȣȑ ȒȖȏȣȘȍȒ; 
II - ȓȈȔȗȈ-ȗȖȌșȊȍȚȒȈ; 12 - ȏȍȘ- 

ȒȈȓȖ; 13 - ȊȍȘȚȐȒȈȓȤȕȈȧ ȗȓȈȕȒȈ; 
14 - ȖșȕȖȊȈȕȐȍ șȚȍȕȌȈ; 15 - ȗȍ- 

ȘȐȔȍȚȘ ǼȖȘșȚȍȘȈ; 16 - ȊȐȕȚ 

ȅȓȍȒȚȘȐȟȍșȒȈȧ ȟȈșȚȤ șȚȍȕȌȈ șȖȉȐȘȈȍȚșȧ ȗȖ șȝȍȔȍ (ȘȐș. 2). 

ǹțȚȤ ȗȘȍȌȓȖȎȍȕȕȖȑ ȔȍȚȖȌȐȒȐ ȜȐȏȐȖȓȖȋȖ-ȋȐȋȐȍȕȐȟȍșȒȖȑ ȖȞȍȕȒȐ Șȍș- 

ȗȐȘȈȚȖȘȖȊ șȊȖȌȐȚșȧ Ȓ șȓȍȌțȦȡȍȔț: ȕȐȚȤ ȕȈȒȈȓȈ ȓȈȔȗȖȟȒȐ "ȋȓȈȏȈ" Ȑȏȓț- 

ȟȈȍȚ șȊȍȚȖȊțȦ ȊȖȓȕț, ȒȖȚȖȘȈȧ șȖȋȓȈșȕȖ ȏȈȒȖȕȈȔ ȖȗȚȐȒȐ ȘȈșȗȘȖșȚȘȈȕȧ- 

ȍȚșȧ ȗȘȧȔȖȓȐȕȍȑȕȖ. Ǫ ȔȖȔȍȕȚ ȕȈșȚȘȖȑȒȐ șȚȍȕȌȈ ȌȖșȚȐȋȈȍȚșȧ ȥȜȜȍȒȚ 

ȘȈșȗȘȖșȚȘȈȕȍȕȐȧ șȊȍȚȖȊȖȋȖ ȓțȟȈ ȖȚ ȓȈȔȗȖȟȒȐ "ȋȓȈȏȈ" ș ȚȍȓȍșȕȣȔ țȋ- 

ȓȖȔ, ȘȈȊȕȣȔ 6,8 (țȋȖȓ ȗȖȗȈȌȈȕȐȧ ȊȐȌȐȔȣȝ ȓțȟȍȑ ȟȍȘȍȏ ȏȘȈȟȖȒ Ȋ ȋȓȈȏ 

ȟȍȓȖȊȍȒȈ). 
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ǷȘȈȒȚȐȟȍșȒȐ ȗȘȖȊȍȌȍȕȐȍ Ȑș- 

șȓȍȌȖȊȈȕȐȑ șȊȖȌȐȚșȧ Ȓ șȓȍȌțȦȡȍ- 

Ȕț : Ȍȓȧ ȓȍȊȖȋȖ Ȑ ȗȘȈȊȖȋȖ ȕȋȓȈ- 

ȏȈ" ȖȗȘȍȌȍȓȧȦȚ ȕȖȘȔȈȓȤȕȖȍ ȗȖȓȍ 

ȏȘȍȕȐȧ (ȚȖ ȍșȚȤ ȉȍȏ ȘȍșȗȐȘȈȚȖ- 

ȘȈ). Ǭȓȧ ȥȚȖȋȖ ȔțȓȧȎ ȋȖȓȖȊȣ țș- 

ȚȈȕȈȊȓȐȊȈȦȚ ȕȈ ȔȍȚȒț ȐșșȓȍȌȖȊȈ- 

ȕȐȧ ȊȣȉȘȈȕȕȖȋȖ "ȋȓȈȏȈ", Ȉ Ȍțȋț 

ȗȍȘȐȔȍȚȘȈ - Ȋ ȋȖȘȐȏȖȕȚȈȓȤȕȖȍ 

ȗȖȓȖȎȍȕȐȍ. ǪȒȓȦȟȈȦȚ ȓȈȔȗȖȟȒț 

ȐșșȓȍȌțȍȔȖȋȖ "ȋȓȈȏȈ". ǵȈ Ȍțȋȍ 

ȗȍȘȐȔȍȚȘȈ ȜȐȒșȐȘțȦȚ ȋȘȈȕȐȞț 

șȊȍȚ-ȚȍȕȤ Ȑ ȗȖȓțȟȈȦȚ ȗȍȘȊțȦ ȚȖȟ- 

Ȓț ȗȖȓȧ ȏȘȍȕȐȧ Ȋ ȋȘȈȌțșȈȝ ȌțȋȐ ȗȍȘȐȔȍȚȘȈ. ǷȖȊȖȘȈȟȐȊȈȦȚ Ȍțȋț ȗȍȘȐ- 

ȔȍȚȘȈ ȕȈ 15 ȐȓȐ 30° Ȑ ȜȐȒșȐȘțȦȚ ȊȚȖȘțȦ ȚȖȟȒț Ȑ Ț.Ȍ., ȗȖșȓȍȌȖȊȈ- 

ȚȍȓȤȕȖ, ȗȖ ȊșȍȔț ȒȘțȋț. ǬȐȈȓȖȋȐȟȕȖ ȗȖșȚțȗȈȦȚ ȗȘȐ ȐșșȓȍȌȖȊȈȕȐȐ ȊȚȖ- 

ȘȖȋȖ "ȋȓȈȏȈ". 

ǷȘȐ ȗȘȈȊȐȓȤȕȖȑ ȕȈșȚȘȖȑȒȍ țȏȓȖȊ șȚȍȕȌȈ ȗȖȓțȟȈȍȔȣȍ ȘȍȏțȓȤȚȈȚȣ 

ȗȍȘȐȔȍȚȘȐȐ ȌȖȓȎȕȣ șȖȖȚȊȍȚșȚȊȖȊȈȚȤ șȗȘȈȊȖȟȕȣȔ Ȍȓȧ ȕȖȘȔȈȓȤȕȖȋȖ ȗȖȓȧ ȏȘȍȕȐȧ 

ȟȍȓȖȊȍȒȈ. ǴȍȚȖȌȐȟȍșȒȐ ȈȕȈȓȖȋȐȟȕȖ ȗȘȖȐȏȊȖȌȧȚ ȐșșȓȍȌȖȊȈȕȐȍ ȗȖȓȧ ȏȘȍȕȐȧ Ȑ ȗȘȐ 

ȕȈȌȍȚȖȔ ȕȈ ȓȐȞȖ ȔțȓȧȎȈ ȘȍșȗȐȘȈȚȖȘȍ. 

ǶȗȐșȈȕȕȈȧ ȔȍȚȖȌȐȒȈ Ȑ șȚȍȕȌ ȗȍȘȐȔȍȚȘȐȐ ȉȣȓȐ ȗȘȐȔȍȕȍȕȣ Ȋ ǫȖȘȓȖȊșȒȖȔ 

ȖȚȌȍȓȍȕȐȐ șȘȍȌșȚȊ ȐȕȌȐȊȐȌțȈȓȤȕȖȑ ȏȈȡȐȚȣ ЦǵǰǰǷǷ ȗȘȐ ȗȘȖȊȍȌȍȕȐȐ 

șȘȈȊȕȐȚȍȓȤȕȣȝ ȐșȗȣȚȈȕȐȑ ȗȘȖȚȐȊȖȗȣȓȍȊȣȝ ȘȍșȗȐȘȈȚȖȘȖȊ ȚȐȗȈ "ǳȍȗȍșȚȖȒ", ǻ-2ǲ 

Ȑ "ǴȈȓȣȠ-Ƿ". ǬȈȕȕȣȍ șȘȈȊȕȐȚȍȓȤȕȖȑ ȗȍȘȐȔȍȚȘȐȐ, ȗȘȖȊȍȌȍȕȕȖȑ ȕȈ 20 

ȐșȗȣȚțȍȔȣȝ ș ȗȖȔȖȡȤȦ ȖȉȡȍȗȘȐȕȧȚȖȑ ȔȍȚȖȌȐȒȐ Ȑ ȕȈ ȘȈȏȘȈȉȖȚȈȕȕȖȔ șȚȍȕȌȍ, 

ȗȘȍȌșȚȈȊȓȍȕȣ Ȋ ȚȈȉȓȐȞȍ. 

ȝȈ \ȏǪ 

 

ǸȐș.2. ȅȓȍȒȚȘȐȟȍșȒȈȧ șȝȍȔȈ 
șȚȍȕȌȈ ȗȍȘȐȔȍȚȘȐȐ 
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Шǩ-1 "ǳȍȗȍșȚȖȒ" 

ǻ-2ǲ 

ǴȈȓȣȠ-Ƿ 

ǸȍșȗȐȘȈȚȖȘȣ 

ǶȋȘȈȕȐȟȍȕȐȍ ȗȖȓȧ ȏȘȍȕȐȧ, % 

6,31 +- 1,28 

10,94 +- 1,03 

8,84 +- 1,92 

20 ȟȍȓȖȊȍȒ 

6,25 +- 0,1 

10,03 +- 0,1 

8,91 +- 0,1 

ǹȚȍȕȌ 

ǷȘȐȔȍȕȍȕȐȍ ȖȗȐșȈȕȕȖȑ ȔȍȚȖȌȐȒȐ ȊȖ ȔȕȖȋȖȔ țȗȘȖȡȈȍȚ ȐșșȓȍȌȖȊȈȕȐȧ ȗȖȓȧ 

ȏȘȍȕȐȧ, țșȚȘȈȕȧȍȚ ȖșȕȖȊȕȣȍ ȕȍȌȖșȚȈȚȒȐ ȖȉȡȍȗȘȐȕȧȚȖȋȖ ȔȍȚȖȌȈ ȗȍȘȐȔȍȚȘȐȐ ȕȈ 

ȟȍȓȖȊȍȒȍ ȗȘȐ ȗȘȖȊȍȌȍȕȐȐ ȜȐȏȐȖȓȖȋȖ-ȋȐȋȐȍȕȐȟȍșȒȖȑ ȖȞȍȕȒȐ ȘȍșȗȐȘȈȚȖȘȖȊ. 
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