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ϖϖϙϘϙϡϜϙ 
 
ϔϾ ϴϿ  Ϲ  
Ϣ ϶ Ͻ ϻϴϸϴ ϹϽ Ϲ Ͽ Ϸϼϼ ϴ ϼ Ϲ ϼ  ϶Ͽ Ϲ  ϼϻϷ ϶ϿϹ ϼϹ ϴ ϼ  

ϻϴϸϴ Ϸ  Ͼϴ Ϲ ϶ϴ ϼ ϴϼ Ϲ ϼ  ϻϴ ϴ ϴ  ϴ Ϲ ϼϴϿ ϶, ϼ ϼ ϴϿ Ͻ 
ϹϵϹ ϼ ϼ ϼ ϶ Ͼ Ͻ ϼϻ϶ ϸϼ ϹϿ ϼ. ϱ ϴ ϻϴϸϴ ϴ ϺϹ  ϵ  Ϲ Ϲ ϴ 

Ϲ  ϼ Ͼ Ϸ  ϼ Ϲ Ϲ ϼ  Ϸ Ϲ ϼ϶  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϶, 
ϴ Ͼϼ ϼ ϵ ϸ ϶ϴ ϼ , Ϲϸ ϶ Ϲ ϴ ϼϻϴ ϼϼ ϼ ϴ϶ ϴ ϼϻϴ ϼϼ, ϴ Ͼ ϶  
Ϸ ϴ  ϴ϶ϿϹ ϼϹ . 
ϪϹϿ  ϹϾ ϴ: 
ϥ Ͼ ϴ Ϲ ϼϹ ϶ Ϲ Ϲ ϼ ϵ ϴϵ Ͼϼ, ϶ Ϲ ϼϹ Ͼϴ Ϲ ϶ϴ ϸ Ͼ ϼϼ, ϶ Ϲϸ Ϲ ϼϹ 

Ϲ Ϲϸ ϶  ϶ Ϲ Ϲ  Ϲ Ͽ ϷϼϽ. 
ϛϴϸϴ ϴ ϼ ϹϾ ϼ ϶ϴ ϼ  ϶Ͽ : 
– ϴϻ ϴϵ ϴ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ Ϲ ; 
– ϹϾ ϼ ϶ϴ  ϼ ϵϿϹ ϼϹ ϸϿ  ϶Ϲ ϿϹ ϼ  8 ϶Ϲ ϼϽ; 
– ϹϾ ϼ ϶ϴ  ϴ Ͻ ϹϻϹ ; 
– ϹϾ ϼ ϶ϴ  ϼ ϵϿϹ ϼϹ ϸϿ  Ͼ Ͽ  ϶ Ϸ  ϵϼϹ ϼ ; 
– ϹϸϹϿϼ  Ͼϴ ϹϷ ϼ  ϺϹ ϼ ϸϴ ϼ ϴϵ Ϲ ϴ ϹϾ ϼ Ϲ  ϴ ϾϹ; 
– ϴ ϼ ϴ  Ϲ Ϲ ϶Ϲ Ϲ  ϴ Ͼϴ; 
– ϴ Ϲ  Ϸϴ ϼϻϴ ϼ  Ϲϸ ϶ Ͼ ϿϿϹϾ ϼ϶ Ͻ ϻϴ ϼ  ϼ Ϲϻ϶ ϴϽ Ͻ 

ϼ ϴ ϼϼ; 
– ϹϾ ϼ ϶ϴ  ϴ Ͼ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ; 
– ϴ ϼ ϴ  ϹϵϹ ϼ  ϼϻϷ ϶ϿϹ ϼ  ϸϹ ϴϿϼ. 
Ϣϵ ϹϾ  ϴϵ  – ϻϸϴ ϼϹ ϴ Ͼϴ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ «ϞϿϴ ϴ ». 
ϣ Ϲϸ Ϲ  ϴϵ  – Ϲ  ϹϾ ϼ ϶ϴ ϼ  ϴ Ͼϴ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ 

ϸϹ ϴϿϼ «Ϟ Ͼϴ». 
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1 ϔϡϔϟϜϛ ϜϥϩϢϘϡϯϩ Ϙϔϡϡϯϩ 
 
1.1  Ϣ ϼ ϴ ϼϹ ϻϿϴ ϼϻϸϹϿϼ . ϥϿ ϺϹϵ Ϲ ϴϻ ϴ Ϲ ϼϹ ϸϹ ϴϿϼ 

 
1.1.1 ϡϴϻ ϴ Ϲ ϼϹ ϸϹ ϴϿϼ ϶ ϻϿϹ 

 
ϘϹ ϴϿ  «Ϟ Ͼϴ», Ϲϸ ϴ϶ϿϹ ϴ  ϴ ϼ ϾϹ 1,1, ϶ ϸϼ  ϶ ϴ϶ Ϲϸ Ͼ ϴ 

Ϟ Ͼϴ ϻϴ ϼ ϴϹ  ϴϵ ϼϽ Ϲ ϴ ϼϻ  Ϲϸ Ͼ ϴ  ϴϻϿϼ  ϹϷϴ ϼ϶  
϶ ϻϸϹϽ ϶ϼϽ 

 

 
Ϥϼ Ͼ 1.1 – ϘϹ ϴϿ  

 
 

1.2 ϔ ϴϿϼϻ  ϶Ϲ ϶ϼ   Ϲϵ ϶ϴ ϼϽ  Ϲ ϹϺϴ  ϸϹ ϴϿϹϽ  Ϲϵ ϶ϴ ϼ   ϹϹ 
              ϴϻ ϴ Ϲ ϼ  

ϣ ϴ ϴϿϼϻϼ ϶ϴ϶ ϸϼϴ Ϲ ϴϿ Ϲ ϴ ϴ Ϲ  ϸϹ ϴϿϹϽ Ϻ  ϸϹϿϴ  ϶ ϶ ϸ, 
 Ϲϵ ϶ϴ ϼ  Ϲ ϹϺϹϽ ϸϹ ϴϿϹϽ ϶Ϲ ϶  Ϲϵ ϶ϴ ϼ  ϼ  ϴϻ ϴ Ϲ ϼ . 
 
1.3 ϥ ϴ϶ Ϲ ϼϹ Ϲ Ϲ ϶Ϲ  ϼ Ϲ Ϲϸ ϶  ϻϴ ϵϹϺ  Ϲ Ͽ ϷϼϽ ϼ Ϲ Ϲ ϼϽ 
 
ϘϿ  ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ «Ϟ Ͼϴ» Ϻ  ϼ Ϲ ϼ  Ͼϴ Ͻ ϴ Ͼ  ϫϣϧ 

Ϲ ϼϼ MТМЫШМЮЭ CСКХХeЧРeЫ ϸϹϿϼ BNC-1840 Ͼ ϴ ϼϼ BUFFALO MACHINERВ 
CO., LTD (ϦϴϽ϶ϴ ). ϥ ϴ Ͼ ϼϻ ϵ ϴϺϹ  ϴ ϼ ϾϹ 1.2,  ϼ ϹϹ : 
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– Ϸ ϼϻ ϴϿ  ϴ ϼ  ϼϻ ϶ Ͼ Ͼϴ Ϲ ϶Ϲ Ϸ  Ϸ ϴ ϴ Ͼϼ «ϠϹ ϴ ϼ », 
Ͼ ϴ  Ϸϴ ϴ ϼ Ϲ  ϶ Ͼ  ϺϹ Ͼ  ϼ ϶ϼϵ Ͻ ϼ϶ ; 

– Ϸ Ͽ   ϴ ϴ϶Ͽ ϼ ; 
– ϺϹ Ͼ  ϼ ϸϹϿ  ϵϹ Ϲ ϼ϶ϴϹ  4-  Ͼ ϼ Ϲ Ͼϼ ϼ ϸ϶ ϸ ϼ 

ϿϼϾ ϶ ϼ ϸ ϼ ϼϾϴ ϼ; 
– ϶ Ͼ Ϲ Ϭϖϣ ϾϿϴ ϴ ϼ ϥ3  ϸ϶ Ϲ Ͻ ϷϴϽϾ Ͻ Ϸϴ ϴ ϼ  

϶ Ͼ  ϺϹ Ͼ  ϼ ; 
– ϶ϹϿϼ Ϲ Ͻ ϸϼϴ Ϲ  Ϭϖϣ  ϼ Г ϸ  40  Ϸϴ ϴ ϼ Ϲ  ϴϵϼϿ  

ϴϵ  ϴ Ͼϴ ϴ ϴϾ ϼ ϴϿ  ϹϺϼ ϴ  Ϲϻϴ ϼ ; 
– ϶ Ϲ Ͼ  ϶ ϴ ϼ Ϲ (ϗϔϣ) ϸϿ  ϵ ϴϵ Ͼϼ Ͼ Ϸϴϵϴ ϼ  ϸϹ ϴϿϹϽ ϼ ϴ 

«ϸϼ Ͼ»; 
– ϶ Ͼ  Ͼ  ϶ ϴ Ϲ ϼ  ϼ ϸϹϿ  – 4500 ϵ/ ϼ ; 
– ϵ Ͽ Ϲ ϶Ϲ ϼϹ ϶ ϼ ϸϹϿϹ; 
– ϵ Ͽ Ͻ ϶ ϵ  Ϲ϶ Ͽ ϶Ϲ  Ϸ Ͽ ϶ Ͼ; 
–  «ϥ» ϼ ϹϻϹ ϴ  Ͼ ϼ  ϻ ϴ ϼ ϹϿ  ϴ ϼ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϹ 

϶ ϻ Ϻ ϼ ϴ Ͼϴ, ϻ϶ Ͽ  ϼϻ϶ ϸϼ  ϹϻϹ ϶ϴ ϼϹ, Ϲ϶ Ϲ ϶Ϲ ϿϹ ϼϹ ϼ 
ϴ ϴ ϼ϶ϴ ϼϹ, ϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  ϼ ϸ ϷϼϹ Ϲ ϴ ϼϼ; 

– ϶ Ϲ ϿϹ Ϲ  ϿϹϾ ϼ Ϲ Ͼ Ϸ  Ͼϴ ϴ ϶Ϲ ϴ  Ϲ϶ ϹϽ Ͼϼ  ϴ  CE. 
 

 
 

Ϥϼ Ͼ 1.2 – Ϧ Ͼϴ Ͻ ϴ Ͼ  ϫϣϧ Ϲ ϼϼ MТМЫШМЮЭ CСКХХeЧРeЫ  
ϸϹϿϼ BNC-1840 

 
ϥ ϴ ϸϴ ϴ  Ͼ ϿϹϾ ϴ ϼ : 
–  Ϥ ϼ ϼ ϼ ϶ϴ ϴ  ϼ Ϲ ϴ ϫϣϧ SТeЦeЧs 802DSL; 
–  ϗ ϼϻ ϴϿ ϴ  8- ϼ ϻϼ ϼ ϴ  Ϲ϶ Ͽ ϶Ϲ ϴ  Ϸ Ͽ ϶Ͼϴ; 
– 3-  Ͼ Ͽϴ Ͼ ϶ Ͻ Ͻ ϴ  Ϭ200  (Ϭ ϶Ϲ ϼ  ϶ ϴ Ϲ – 55 ); 
– ϣ  RS-232 ϼ Ͽ  ϸϿ  Ͼϴ  ϴ ϼ; 
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– ϱϿϹϾ Ϲ ϶ϴϿ  ϹϽ Б ϼ Г; 
– ϛϴϸ  ϵϴϵϾϴ М  ϼ϶ ϸ  ϶ ϸ϶ϼϺϹ ϼ  ϼ Ͽϼ; 
– ϔ϶ ϴ ϼ Ϲ Ͼϴ  ϼ Ϲ ϴ ϴϻϾϼ ϴ ϴ϶Ͽ ϼ ; 
– ϦϹ Ͽ ϵ Ϲ ϼϾ ϿϹϾ Ͼϴ ϴ; 
– ϥϼ Ϲ ϴ ϸϴ ϼ ϥϢϚ; 
– ϛϴ ϼ Ϲ Ͼ Ϻ ϴ ϸϿ  Ϸ ϴϺϸϹ ϼ  ϴϵ ϹϽ ϻ ; 
– ϣ ϸϸ  ϸϿ  ϵ ϴ ϺϾϼ; 
– Ϟ ϿϹϾ  ϶ ϴ϶ ϼ϶ϴ ϼ  ; 
– Ϟ ϿϹϾ  ϼ Ϲ ϴ ϸϿ  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϴ Ͼϴ; 
– Ϥ Ͼ ϶ ϸ ϶   Ͼ Ͽ ϴ ϴ ϼϼ ϴ Ͼϴ ϴ Ͼ  ϻ ϾϹ. 
Ϙ Ͽ ϼ ϹϿ Ϲ ϴϾ Ϲ ϴ :  
– ϟ Ϲ  (20 з 200 ); 
– ϟ Ϲ  (10 з 100 ); 
– ϗϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϴ  ϼ ϼ Ϲ ; 
– ϱϿϹϾ Ͻ 4-  ϼ Ϲ  ϵ Ϲ ϼϹ; 
– Ϟ ϶ϹϽϹ  ϼ ϻϴ ϼ ϶ϴ ϹϹ Ͻ ϶ϴ; 
– 11/16 Ͼϖ   ϼ ϸϹϿ ; 
– V8 ϵϴ ϼ (25  ϼ Ϲ ϶); 
– ϗϼϸ ϴ϶ϿϼϾϴ. 
ϣϹ Ϲϸ  ϵϴϵϾϴ, ϾϴϾ ϼ ϴ ϼ ϴ, ϹϾ ϼ ϶ϴ ϴ  ϼ Ͽ ϻ ϶ϴ ϼϹ  ϼ Ϲ  ϥϔϙ 

ϴϾϼ  ϵ ϴϻ , ϵ  ϵϹ Ϲ ϼ  ϴϼϿ ϼϽ ϶ ϸ Ϲ Ͽϴ. ϘϿ  ϵϹ Ϲ Ϲ ϼ  
϶ Ͼ Ͻ ϺϹ Ͼ ϼ ϼ ϴϵϼϿ Ͻ ϴϵ , ϼ ϸϹϿ  ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ 

ϼϿϹ Ϲ ϸ϶  ϸ Ϲ ϿϼϾ ϶ Ϲ ϸ ϼ ϼϾϼ. ϫϹ Ϲϻ ϶ Ϲ Ϲ ϶Ϲ ϼϹ 
ϼ ϸϹϿ  ϶ ϻ Ϻ ϴ ϸϴ ϴ Ͼ ϶ ϸϼϴ Ϲ  Ø76 . Ϧ  ϶ ϴ Ϲ ϼ   

Ͼ Ϻ ϼ 0,62 Ͼ . 
ϪϹϿ ϴ , Ͽϼ ϴ  ϴ ϼ ϴ ϼϻ ϹϿϾ ϻϹ ϼ Ϸ  Ϸ ϴ ϠϙϙϡϔNITE ϼ ϹϹ  

Ϲ ϼ ϼ Ϲ Ͼ  Ͼ Ͼ ϼ , ϸ Ͽ Ϲ  Ϲϵ ϴ ϼ ϺϹ Ͼ ϼ, ϸϿ  ϵϹ Ϲ Ϲ ϼ  
϶ Ͼ Ͻ ϴϵϼϿ ϼ ϼ ϼϻ ϽϾ ϼ. ϘϿ  ϼϺϹ ϼ  ϸϹϽ ϶ϼ  ϼϿ  Ϲϻϴ ϼ  

ϴ ϼ Ϲ , Ϲ϶ Ͽ ϶Ϲ  Ϸ Ͽ ϶Ͼ  ϼ ϴ ϼ , ϿϹϸ  ϹϾ ϼ ϶ϴ ϴ ϸ 
ϷϿ  45°. 

ϣ ϼ϶ ϸ ϴ  12- ϼ ϻϼ ϼ ϴ  Ϲ϶ Ͽ ϶Ϲ ϴ  Ϸ Ͽ ϶Ͼϴ ϖϔRUFFALDI ( ϼ ), 
ϴ Ϲ ϴ  ϶ Ͼ Ͼ  Ϲ ϶  ϼ϶ ϸ   3,7 Ͼϖ . 

ϗϼϸ ϴ϶Ͽϼ Ϲ Ͼϴ  ϼ Ϲ ϴ ϶  Ϲ϶ Ͽ ϶Ϲ Ͻ Ϸ Ͽ ϶Ͼϼ, ϶ Ͽ ϴ  Ϲ  
Ϲϸ ϼ  ϼ Ϲ ϶ - 0,2 ϹϾ; ϴ Ϲ  ϼ϶ Ͽ Ϻ  ϼ Ϲ ϶ - 0,9 

ϹϾ. ϤϹ϶ Ͽ ϶Ϲ ϴ  Ϸ Ͽ ϶Ͼϴ Ϲϸϼ Ϲ   ϴϷ ϼ  ϸϴ ϼϾ  ϥ8 ϸϿ  
϶ ϻ Ϻ ϼ ϶ Ͽ Ϲ ϼ  Ϲ ϴ ϼϽ ϹϻϹ ϶ϴ ϼ , ϶Ϲ ϿϹ ϼ , ϴ Ϲϻϴ ϼ  Ϲϻ ϵ  ϻϴ 

ϸ  ϴ ϶Ͼ  ϸϹ ϴϿϼ. ϤϹ϶ Ͽ ϶Ϲ ϴ  Ϸ Ͽ ϶Ͼϴ ϼ ϹϹ  Ͼ ϼ  ϸϴ ϼ ϥϢϚ Ϲ Ϲϻ 
ϼ Ϲ . 

ϗϼϸ ϴ϶Ͽϼ Ϲ Ͼϴ  Ϲ϶ Ͽ ϶Ϲ ϴ  Ϸ Ͽ ϶Ͼϴ ϴ 10-  ϻϼ ϼϽ ϻϴ Ϲ  ϼ Ϲ Ϲ ϼ  
϶ Ͼ Ϲ Ϸ  Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼ Ϸ  ϴ DANFOSS ϶ ϴ ϼ϶ϴϹ  ϼ 

ϻϼ ϼ ϼ Ϲ  ϼ Ϲ  ϻϴ 0,3 ϹϾ ϸ .  
ϞϴϾ ϼ , ϶ ϻ Ϻ ϴ ϴ ϶Ͼϴ 12- ϼ ϻϼ ϼ Ͻ Ϲ϶ Ͽ ϶Ϲ Ͻ Ϸ Ͽ ϶Ͼ Ͻ  

Ϲ ϶ ϼ϶ ϸ  (ϸ Ͽ ϼ ϹϿ ϴ   ϥ). 
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ϣ ϼ϶ ϸ ϹϽ ϩ/2 Ϲ ϶Ͽ Ϲ  Ϲ Ϲϻ ϼϿϹ  ϶ Ͼ  ϴ ϼϾ -
϶ϼ ϶  ϴ  ϥ2 ϼϻ϶ ϸ ϶ϴ ϗϹ ϴ ϼϼ, ϴ ϶ϿϹ  ϴ ϴ ϼϾ ϶  

ϸ ϼ ϼϾϴ  ϾϿϴ ϴ Ϥ4, ϵϹ Ϲ ϼ϶ϴ  ϶ Ͼ   ϻϼ ϼ ϼ ϶ϴ ϼ  ϸ  5 
Ͼ  ϼ Ϲ ϶ϴ  ϶Ϲ ϼ Ϟϴ 0,27 Ͼ . ϥ ϴ Ͼ ϴ Ϲ  ϼ Ϲ Ͻ 

ϴ϶ ϴ ϼ Ϲ Ͼ Ͻ ϴϻϾϼ ϴ ϴ϶Ͽ ϼ  ϶ Ϲ  ϹϽ. 
ϛϴϸ  ϵϴϵϾϴ ϼ ϹϹ  ϺϹ Ͼ  Ͼ Ͼ ϼ  ϼ ϴ ϴϹ  ϼ Ͽ  ϸϼϴ Ϲ  

85  ϼ Ͼ  ϠϦ-5. ϘϿ  ϶ Ϲ ϼ  ϹϾ ϼ϶ ϼ ϴ Ͼϴ, ϻϴϸ  ϵϴϵϾϴ ϼ ϹϹ  
϶ ϻ Ϻ  Ϲ Ϲ Ϲ ϴ   ϴ ϴ϶Ͽ ϼ  - 580 . ϣϹ Ϲ Ϲ Ϲ ϼϹ ϼ Ͽϼ 

Ϲ ϶Ͽ Ϲ  ϼ ϼ Ϸϼϸ ϴ϶ϿϼϾϼ, ϵϹ Ϲ ϼ϶ϴ  ϴϸϹϺ Ϲ ϻϴϾ Ϲ ϿϹ ϼϹ 
ϸϿϼ  ϻϴϷ ϶ Ͼ. 

ϣ ϸϴ ϴ ϴϻ Ͻ ϿϴϺϸϴ ϹϽ ϺϼϸϾ ϼ Ϲ ϶Ͽ Ϲ  Ϲ Ϲϻ ϼ Ϲ  
  ϶ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ  (ϙ϶ ϹϽ Ͼ Ϸ  ϼϻ϶ ϸ ϶ϴ),  ϻ϶ Ͽ Ϲ  

ϸ ϼϷ  Ϸ  ϴ ϴ, Ϲ ϸϴ϶ϿϹ ϼϹ, ϼ ϾϴϾ ϿϹϸ ϶ϼϹ, ϶ Ͼ  
ϹϾ ϼ϶  ϿϴϺϸϹ ϼ . 
ϥ ϼ  ϴ Ͼϴ ϴ϶Ͽ Ϲ  2,5 Ͽ . ϵ. ϣ ϼ ϵ Ϲ Ϲ ϼϹ ϸϴ Ϸ  ϴ Ͼϴ 

϶Ͽ Ϲ  Ϲ ϹϿϹ ϵ ϴϻ , ϶ ϶ ϻϼ  ϶ Ͼ Ͻ ϼ . ϣ  ϸϿ  
Ϸ ϶ Ͻ ϵ ϴϵ Ͼϼ ϸϴ Ͻ ϸϹ ϴϿϼ ϼ Ͽ ϻ Ϲ  ϴ Ͼϼ Ϲ Ϲ ϶Ϲ  

ϼϻ϶ ϸϼ ϹϿϹϽ. 

1.4 ϛϴϸϴ ϼ ϹϾ ϼ ϶ϴ ϼ  

 
ϛϴϸϴ ϴ ϼ ϹϾ ϼ ϶ϴ ϼ  ϶Ͽ : 
–  ϴϻ ϴϵ ϴ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ Ϲ ; 
–  ϹϾ ϼ ϶ϴ  ϼ ϵϿϹ ϼϹ ϶Ϲ ϿϼϿ Ϲ; 
–  ϹϾ ϼ ϶ϴ  ϴ Ͻ ϼϻ ϴ ϼ Ϲ ϾϼϽ ϹϻϹ  
–  ϹϾ ϼ ϶ϴ  ϼ ϵϿϹ ϼϹ ϸϿ  Ͼ Ͽ  ϶ Ϸ  ϵϼϹ ϼ ; 
–  ϹϾ ϼ ϶ϴ  ϴ Ͼ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ; 
– ϴϻ ϴϵ ϴ  Ϲ ϼ ϼ   ϻϸ ϶ϿϹ ϼ  ϶ ϻϸ Ͻ Ϲϸ  ϴ 
ϼϻ϶ ϸ ϶Ϲ  ϴ ϾϹ; 
– ϼϻ϶Ϲ ϼ ϴ Ϲ  Ͽ ϶ϼϽ ϶ϴϾ ϴ ϼϼ Ͽ ϸϹϽ ϼ Ϻϴ Ϲ; 
– ϴϻ ϴϵ ϴ  Ϲ ϼ ϼ   Ϲ Ϲ ϼ  ϿϹϸ ϶ϼϽ ϴϷϴ ϶ ϼ ϵ ;  
–  ϴ ϼ ϴ  ϹϵϹ ϼ  ϼϻϷ ϶ϿϹ ϼ  ϸϹ ϴϿϼ. 
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2 ϦϙϩϡϢϟϢϗϜϫϙϥϞϜϝ ϤϔϛϘϙϟ 
 
2.1 ϔ ϴϿϼϻ Ϲ Ͽ Ϸϼ ϼ ϸϹ ϴϿϼ ϼ Ϲ ϶ ϹϷ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  

           Ϲ ϴ 
 

ϖ Ϲϻ Ͽ ϴ Ϲ ϴ ϴϿϼϻϴ Ϲ Ͽ Ϸϼ ϼ ϸϹ ϴϿϼ, ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  
2.1, Ϲ ϶ ϶ϿϹ  ϶ ϻ Ϻ  ϸ ϹϽ ϵϹ Ϲ Ϲ ϼ  ϴ ϴ Ϲ ϶ Ϲ ϶ϴ ϼ 

϶Ϲ ϹϽ, ϴϻ Ϲ ϶,  ϼ ϴ Ͽ ϺϹ ϼ  ϶Ϲ ϹϽ.  
Ϧ Ϲϵ ϶ϴ ϼ  ϼ ϻϴϸϴ  ϵ ϶ϴ . ϖ ϹϿ  ϸϹ ϴϿ  Ϲ Ͽ Ϸϼ ϴ, 

Ͼ ϼϷ ϴ ϼ  ϸϹ ϴϿϼ ϸϴϹ  ϶ ϻ Ϻ  ϼ Ϲ Ϲ ϼ  ϶ Ͼ ϼϻ϶ ϸϼ ϹϿ  
Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϸ ϶, ϶ ϻ Ϻ  ϴϿ Ϸ  ϶ ϸϴ ϼ ϶ ϸϴ ϹϺ ϹϷ  

ϼ Ϲ ϴ. 
 

 
Ϥϼ Ͼ 2.1 – ϘϹ ϴϿ  

ϖ ϸϹ ϴ ϴϿϼϻϴ Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ ϶ ϶ϿϹ  ϿϹϸ ϼϹ Ϲϸ ϴ Ͼϼ: 
–ϼ Ͽ ϻ ϶ϴ ϼϹ ϼ϶Ϲ ϴϿ Ϸ  ϵ ϸ ϶ϴ ϼ ; 
– ϼ Ϲ Ϲ ϼϹ ϼ϶Ϲ ϴϿ Ͻ ϴ Ͼϼ. 
ϘϿ  ϴ Ϲ ϼ  Ϲ ϶ ϼ  Ϲϸ ϴ Ͼ ϶ ϹϸϿϴϷϴϹ : 
– ϼ Ϲ ϼ  ϸϿ  ϻϴϾ Ϲ ϿϹ ϼ  ϻϴϷ ϶ Ͼ ϶Ϲ ϿϼϿ Ϲ ϼ ϵϿϹ ϼϹ; 
– ϼ Ͽ ϻ ϶ϴ  ϸϿ  Ͼ Ͽ  ϶ Ϸ  ϵϼϹ ϼ  Ϲ ϼϴϿ Ϲ ϼ ϵϿϹ ϼϹ. 
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2.2 Ϥϴϻ ϴϵ Ͼϴ ϹϸϿϴϷϴϹ Ϸ  ϶ϴ ϼϴ ϴ Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ 
 
2.2.1 ϖ ϵ  ϶ϼϸϴ ϼ Ϲ ϸϴ Ͽ Ϲ ϼ  ϻϴϷ ϶Ͼϼ 
 
ϖ ϵ  ϻϴϷ ϶Ͼϼ ϸϿ  ϸϴϿ ϹϽ ϹϽ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ ϶Ͽ Ϲ  ϸ ϼ  ϼϻ 

ϷϿϴ϶  ϶ ϶ ϹϾ ϼ ϶ϴ ϼ  Ϲ ϴ ϼϻϷ ϶ϿϹ ϼ  ϸϹ ϴϿϼ. 
ϖ Ͼϴ Ϲ ϶Ϲ ϻϴϷ ϶Ͼϼ  ϸϿ  ϸϹ ϴϿϼ  «Ϟ Ͼϴ»  ϶ ϵϼ ϴϹ   Ͼ ϶Ͼ , Ͽ Ϲ  ϴ 

Ͽ Ϲ. ϱ  ϶ ϻϴ   Ϲ ,  ϸϿ  ϼϻϷ ϶ϿϹ ϼ  ϸϴ Ͻ ϸϹ ϴϿϼ Ϲ ϹϿϹ ϵ ϴϻ  
ϼ Ϲ  ϴϾϼϹ ϶ϼϸ  ϻϴϷ ϶ Ͼ ϾϴϾ: Ͼ, Ͽϼ϶Ͼϴ.  
Ϟ϶ϴϿϼ Ϲ  ϸ Ͼϴ ϴϻ Ϲ ϴ Ͼ ϶Ͼϼ IT14, Ϲ ϶ϴ  ϻϴϷ ϶Ͼϼ RzϻϴϷ = 200 

Ͼ , ϸϹ ϹϾ Ͻ Ͽ Ͻ  IϻϴϷ = 250 Ͼ  [1]. 
ϣ Ͼ ϶Ͼϴ ϻ϶ Ͽ Ϲ  Ͽ ϼ  ϻϴϷ ϶Ͼϼ ϵϿϼϻϾϼϹ  Ͼ ϼϷ ϴ ϼϼ Ͼ Ϸ ϶ Ͻ 

ϸϹ ϴϿϼ. ϣ Ͼ ϶Ͼ  ϼϻ϶ ϸ , ϾϴϾ ϴ϶ϼϿ , ϼϻ Ͼϴ ϴ Ͼ ϷϿ Ϸ  ϼϿ  
϶ Ϲ Ͻ ϼ. 
Ϩ ϴ ϻϴϷ ϶Ͼϼ ϼ϶ϹϸϹ ϴ ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  2.2. 
 

 
 

 
Ϥϼ Ͼ 2.2 – Ϩ ϴ ϻϴϷ ϶Ͼϼ 

 
2.2.2 Ϣ ϹϸϹϿϹ ϼϹ ϿϹϸ ϶ϴ ϹϿ ϼ ϵ ϴϵ Ͼϼ ϶Ϲ ϹϽ ϸϹ ϴϿϹϽ 
 

ϡϴ Ϲ ϶  Ϲ ϴ ϼ  Ϲ ϵ ϸϼ  ϵ ϴϵ ϴ  ϶Ϲ ϼ, Ͼ Ϲ 
ϼ Ͽ ϻ  ϶ Ͼϴ Ϲ ϶Ϲ ϶  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϵϴϻ ϴ ϿϹϸ ϼ  Ϲ ϴ ϼ . 
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ϥ ϴ ϴϿϴ ϼϻ϶ ϸϼ  Ϲ ϶  ϵ ϴϵ Ͼ   ϶Ϲ ϹϽ, Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ 
Ϲ Ϲ ϸ  ϶ Ϲ ϴϹ  ϶ ϸ Ͻ Ϲ ϴ ϼϼ.  

ϘϿ  ϹϸϹϿϹ ϼ  ϿϹϸ ϶ϴ ϹϿ ϼ ϵ ϴϵ Ͼϼ ϼ ϼ ϴ  ϵϴϻ ϶ Ϲ 
϶Ϲ ϼ. ϣ ϼ Ϲ ϵϴϻ ϶ Ϲ ϶Ϲ ϼ ϸϿ  ϸϹ ϴϿϼ «Ϟ Ͼϴ» Ͼϴϻϴ  ϶ 

ϴϵϿϼ Ϲ 2.1. 
 
 

ϦϴϵϿϼ ϴ 2.1 –Ϣ ϹϸϹϿϹ ϼϹ ϵϴϻ ϶  ϶Ϲ ϹϽ 

Ϣ ϶ ϴ  ϶Ϲ  
Ϩ Ͼ ϼ ϴϿ ϴ  

϶Ϲ  

ϖ Ϸϴ ϹϿ ϴ  
϶Ϲ  

Ϣ ϶Ϲ ϼϹ  ø110ϡ7, 
ϴ϶ Ͻ Ϲ  ϴϻ Ϲ ϴ 41С14 

Ϣ ϶Ϲ ϼϹ  ø110ϡ7 Ϣ ϴϿ Ϲ 
϶Ϲ ϼ 

 
ϣ ϿϹϸ ϶ϴ ϹϿ  ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ «Ϟ Ͼϴ» [1],  Ϲ  ϼ  

ϵϴϻ ϶  ϶Ϲ ϹϽ, ϴϺϹ ϴ ϶ ϴϵϿϼ Ϲ 2.2. 
 

ϦϴϵϿϼ ϴ 2.2 – ϣ ϿϹϸ ϶ϴ ϹϿ  ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ «Ϟ Ͼϴ» 

ϣ ϸ Ͼ 
Ϲ ϴ ϼϽ 

ϕϴϻ ϶ Ϲ ϶Ϲ ϼ ϥ ϸϹ Ϻϴ ϼϹ Ϲ ϴ ϼϼ 

1 

Ø71ϡ11 ϼ ϴ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14 

ϣ Ϲϸ϶ϴ ϼ ϹϿ ϴ  ϵ ϴϵ Ͼϴ 
ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 41С14,  
ø165,5С14 

2 

ø165,5С14 ϼ ϿϹ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14 

ϣ Ϲϸ϶ϴ ϼ ϹϿ ϴ  ϵ ϴϵ Ͼϴ  
ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ  41С14, 

ø110ϡ7, ø80ϡ11, ø105ϡ14, 
ø71ϡ11, ø100ϡ14, ϿϹ϶ Ϸ  ϴ 

ϴϻ Ϲ ϴ 11ϡ9, ϿϹ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 21±0,2, ϿϹ϶ Ϸ  ϼ 

ϴ϶ Ϸ  Ϲ϶ ϴϻ Ϲ ϴ 7±0,2, 
ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 31±0,3 

3 

Ø71ϡ11 ϼ ϴ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41h14 

ϢϾ ϴ ϹϿ ϴ  ϵ ϴϵ Ͼϴ 
ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 41С14,  
ø165,5С14 

4 

ø165,5С14 ϼ ϴ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14 

ϣ Ϲϸ϶ϴ ϼ ϹϿ ϴ  ϵ ϴϵ Ͼϴ 
ø116ϡ14, ø101С11, ø95ϡ11, 
ø89С11, ø83ϡ11, ϴ϶ Ϸ  ϴ 

ϴϻ Ϲ ϴ 2±0,1, ϴ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 7±0,2, ϿϹ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 34С14 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.2 

5 

ø165,5С14 ϼ ϿϹ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14 

ϢϾ ϴ ϹϿ ϴ  ϵ ϴϵ Ͼϴ  
ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ  41С14, 

ø110ϡ7, ø80ϡ11, ø105ϡ14, 
ø71ϡ11, ø100ϡ14, ϿϹ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 11ϡ9, ϿϹ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 21±0,2, ϿϹ϶ Ϸ  ϼ ϴ϶ Ϸ  

Ϲ϶ ϴϻ Ϲ ϴ 7±0,2, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 31±0,3, ϴ Ͼϼ 

1 450 

6 

ø165,5С14 ϼ ϴ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14 

ϢϾ ϴ ϹϿ ϴ  ϵ ϴϵ Ͼϴ 
ø116ϡ14, ø101С11, ø95ϡ11, 
ø89С11, ø83ϡ11, ϴ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 2±0,1, ϴ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 7±0,2, ϿϹ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 34С14 

7 
ø83ϡ11  ϼ ϿϹ϶ Ͻ Ϲ  

ϴϻ Ϲ ϴ 34С14 
 

Ϣϵ ϴϵ Ͼϴ ϶Ϲ ϼ  ø15ϡ14, 
ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 27±0,2 

8 

Ø165,5 ϼ ϿϹ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 34С14 

Ϣϵ ϴϵ Ͼϴ ϴϻϴ 15±0,2, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 2±0,1, ϿϹ϶ Ϸ  ϴ 

ϴϻ Ϲ ϴ 73,5±0,3. 
Ϣϵ ϴϵ Ͼϴ ϴϻϴ 5±0,1, ϴϸϼ ϴ 
R2,5, ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
5,5±0,1, ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
4±0,1. 
Ϣϵ ϴϵ Ͼϴ ϴϻϴ 6±0,1, ϴϸϼ ϴ 
R3, ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
10,5±0,2, ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
4±0,1 
 

9 

Ø110ϡ7  ϼ ϴ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14, ø15ϡ14 

Ϣϵ ϴϵ Ͼϴ Ͼ ϴ ϶ ϴϻ Ϲ  
ø150С14, 2-  ϴϸϼ ϶ R20, 
ϴϸϼ ϴ R32,5.  

Ϣϵ ϴϵ Ͼϴ Ͼ ϴ ϶ ϴϻ Ϲ  
ø114,5С14, 4-  ϴϸϼ ϶ R6, 
23С14, 26±1, 10С11. 
Ϣϵ ϴϵ Ͼϴ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
83±0,3, ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
8±0,2. 
ϥ϶Ϲ Ͽϼ  8 ϶Ϲ ϼϽ ø9ϡ13. 
Ϣϵ ϴϵ Ͼϴ ϿϹ϶ Ϸ  ϴϻ Ϲ ϴ 0,5, 
ø15ϡ14. 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.2 

 
 ϥ϶Ϲ Ͽϼ  ϼ ϴ Ϲϻϴ  Ϲϻ ϵ  ϶ 2-  

϶Ϲ ϼ  Ϡ8-6ϡ, ϴ Ͼ  1 45º. 

10 

Ø114,5С14 ϼ ϿϹ϶ Ͻ Ϲ  
ϴϻ Ϲ ϴ 41С14 

ϥ϶Ϲ ϿϹ ϼϹ ϼ ϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  ϶ ϶ 
϶Ϲ ϼϼ Ϡ12 1,5-6ϡ. 

ϥ϶Ϲ ϿϹ ϼϹ ϼ ϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  ϶ ϶ 
϶Ϲ ϼϼ Ϡ10 1-6ϡ. 

Ϣϵ ϴϵ Ͼϴ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 
35±0,3, ϵ ϴϵ Ͼϴ ϴ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 12±0,2. 

Ϣϵ ϴϵ Ͼϴ ϴ Ͼϼ 1 45. 
 
2.2.3 Ϣ ϹϸϹϿϹ ϼϹ Ͼ Ͽϼ Ϲ ϶ϴ Ϲ Ϲ ϸ ϶ ϸϿ  ϵ ϴϵ Ͼϼ ϶Ϲ ϹϽ ϸϹ ϴϿϼ, 

Ͼ Ͽϼ Ϲ ϶  Ϲ Ϲ ϸ ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 2.3. 
 
ϦϴϵϿϼ ϴ 2.3 – Ϟ Ͽϼ Ϲ ϶  Ϲ Ϲ ϸ ϶ ϸϿ  ϵ ϴϵ Ͼϼ ϶Ϲ ϹϽ ϸϹ ϴϿϼ   

«Ϟ Ͼϴ» 

ϣ ϶Ϲ  
 

ϬϹ
϶ϴ

Rϴ, 
Ͼ . 

ϣϹ Ϲ ϸ  

ϡϴϼ Ϲ ϶ϴ ϼϹ 
Ϟ϶ϴϿϼ- 
Ϲ  ϸ - 

Ͼϴ 

ϬϹ ϶
ϴ , 
Ra, Ͼ . 

ϣϿ ϾϼϹ ϶Ϲ ϼ 

1. 1. Ϥϴϻ Ϲ  83±0,3 
( ϴ϶ Ͻ Ϲ ) 
 

12,5 Ϩ ϹϻϹ ϶ϴ ϼϹ: 
Ϲ ϶ Ϲ 
ϼ ϶ Ϲ 

 
13 
10 

 
25 
6,3 

2. 2. Ϥϴϻ Ϲ  41С14 
3. ( ϴ϶ Ͻ Ϲ ) 

12,5 Ϧ Ϲ϶ Ϲ Ϲ ϼϹ: 
Ϲ ϶ Ϲ 

Ͽ ϼ ϶ Ϲ 
ϼ ϶ Ϲ 

 
14 
12 
9 

 
50 
25 
6,3 

4. 3. Ϥϴϻ Ϲ  41С14 
5. (ϿϹ϶ Ͻ Ϲ ) 

12,5 ϥ . . 2 

6. 4. Ϥϴϻ Ϲ  34 ±0,3 
7. (ϿϹ϶ Ͻ Ϲ ) 

12,5 ϥ . . 2 

8. 5. Ϥϴϻ Ϲ  26±1 
9. (ϿϹ϶ Ͻ Ϲ ) 

12,5 ϥ . . 1 

6. Ϥϴϻ Ϲ  23С14 
( ϴ϶ Ͻ Ϲ ) 

12,5 ϥ . . 1 

7. Ϥϴϻ Ϲ  23С14 
(ϿϹ϶ Ͻ Ϲ ) 

12,5 ϥ . . 1 

8. Ϥϴϻ Ϲ  21±0,2 
(ϿϹ϶ Ͻ Ϲ ) 
 

12,5 
ϥ . . 2 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.3 
9. Ϥϴϻ Ϲ  15±0,2 
(ϿϹ϶ Ͻ ϼ ϴ϶ Ͻ 

) 

12,5 
ϥ . . 1 

10. Ϥϴϻ Ϲ  11ϡ9 
(ϿϹ϶ Ͻ Ϲ ) 

 
3,2 

Ϧ Ϲ϶ Ϲ Ϲ ϼϹ: 
Ϲ ϶ Ϲ 

Ͽ ϼ ϶ Ϲ 
ϼ ϶ Ϲ 

Ͼ Ϲ 

 
14 
12 
9 
7 

 
50 
25 
6,3 
1,6 

11. Ϥϴϻ Ϲ  10С11 
(ϿϹ϶ Ͻ Ϲ ) 

12,5 ϥ . . 1 

12.Ϥϴϻ Ϲ  8±0,2 
(ϿϹ϶ Ͻ Ϲ ) 

12,5 ϥ . . 1 

13. Ϥϴϻ Ϲ  7±0,2 
( ϴ϶ Ͻ Ϲ ) (ϸϿ  
ø100) 

12,5 
ϥ . . 2 

14. Ϥϴϻ Ϲ  7±0,2 
(ϿϹ϶ Ͻ Ϲ ) (ϸϿ  
ø100) 

12,5 
ϥ . . 2 

15. Ϥϴϻ Ϲ  7±0,2 
( ϴ϶ Ͻ Ϲ ) (ϸϿ  
ø95, ø89, ø83) 

12,5 
ϥ . . 2 

16. Ϥϴϻ Ϲ  6±0,1 
(ϿϹ϶ Ͻ ϼ ϴ϶ Ͻ 

) 

12,5 
ϥ . . 1 

17. Ϥϴϻ Ϲ  5±0,1 
(ϿϹ϶ Ͻ ϼ ϴ϶ Ͻ 

) 

12,5 
ϥ . . 1 

18. Ϥϴϻ Ϲ  2±0,1 
( ϴ϶ Ͻ Ϲ ) 
(ϸϿ  ø116) 

12,5 
ϥ . . 2 

ϡϴ Ϻ Ϲ ϼϿϼ ϸ ϼ Ϲ ϾϼϹ ϶Ϲ ϼ 

19.165,5±0,5 
 

12,5 Ϣϵ ϴ ϼ϶ϴ ϼϹ: 
Ϲ ϶ Ϲ 

Ͽ ϼ ϶ Ϲ 

 
12 
11 

 
25 
12,5 

20. ø150С14 12,5 ϥ . . 1 

21. ø114,5С14 12,5 ϥ . . 1 

22. ø101С11 12,5 ϥ . . 19 

Ϣ ϶Ϲ ϼ  
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.3 

23. ø116ϡ14 12,5 Ϥϴ ϴ ϼ϶ϴ ϼϹ: 
Ϲ ϶ Ϲ 

Ͽ ϼ ϶ Ϲ 

 
12 
10 

 
25 
6,3 

24. ø110ϡ7 3,2 Ϥϴ ϴ ϼ϶ϴ ϼϹ: 
Ϲ ϶ Ϲ 

Ͽ ϼ ϶ Ϲ 
ϼ ϶ Ϲ 

Ͼ Ϲ 

 
12 
10 
9 
7 

 
25 
6,3 
3,2 
0,8 

25. 105ϡ14 12,5 ϥ . . 23 

26.ø100ϡ14 12,5 ϥ . . 23 

27. ø95ϡ11 ϼ 
ø89С11 

12,5 ϥ . . 23 

28. ø83ϡ11 12,5 ϥ . . 23 

29. ø80ϡ11 12,5 ϥ . . 23 

30. ø71ϡ11 12,5 ϥ . . 23 

31. ø15ϡ14 (ϸϿ  
ϴϻϴ 15±0,2) 

12,5 ϥ϶Ϲ ϿϹ ϼϹ 12 25 

32. ø15ϡ14 (ϸϿ  
ϴϻϴ 0,5) 

12,5 Ϩ ϹϻϹ ϶ϴ ϼϹ: 
Ϲ ϶ Ϲ 

 
13 

 
25 

33. Ϡ12 1,5-6ϡ 12,5 ϥ϶Ϲ ϿϹ ϼϹ 
ϡϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  

Ϲ ϼϾ  

12 
 
7 

25 
 

12,5 
34. Ϡ10 1-6ϡ 12,5 ϥ϶Ϲ ϿϹ ϼϹ 

ϡϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  
Ϲ ϼϾ  

12 
 
7 

25 
 

12,5 
35.ø9ϡ13 12,5 ϥ϶Ϲ ϿϹ ϼϹ 12 25 
36.Ϡ8-6ϡ 6,3 ϥ϶Ϲ ϿϹ ϼϹ 

ϡϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  
Ϲ ϼϾ  

12 
 
7 

25 
 

12,5 
 
 

2.2.4 Ϩ ϼ ϶ϴ ϼϹ Ϲ ϴ ϼϽ  
 
Ϩ ϼ ϶ϴ ϼϹ Ϲ ϴ ϼϽ ϸϿ  ϸϹ ϴϿϼ «Ϟ Ͼϴ» ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 2.4 [2]. 
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ϦϴϵϿϼ ϴ 2.4 - Ϩ ϼ ϶ϴ ϼϹ Ϲ ϴ ϼϽ 

№ 
Ϲ-

ϴ ϼϼ 
Ϟ ϸ 

ϡ
ϴϼ

Ϲ
϶ϴ

ϼϹ
 

Ϲ
ϴ

ϼϼ
, 

ϸ.
 

ϵ
ϸ

϶ϴ
ϼ

 

ϥ ϸϹ Ϻϴ ϼϹ Ϲ ϴ ϼϼ 

 
05 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 
ϫϣ

ϧ
, 

 
ϸ.

 N
E

F
 

40
0 

ϣ ϻϼ ϼ  I 

Ϧ Ϲ ϼϹ Ϲ ϶ Ϲ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 41, 
ϵ ϴ ϼ϶ϴ ϼϹ Ϲ ϶ Ϲ ϶Ϲ ϼ 165,5 

 
10 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

 
ϸ.

 N
E

F
 4

00
 

ϣ ϻϼ ϼ  I 
Ϧ Ϲ ϼϹ Ϲ ϶ Ϲ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 41  

ϣ ϻϼ ϼ  II 
Ϥϴ ϴ ϼ϶ϴ ϼϹ Ϲ ϶ Ϲ ϶Ϲ ϼϽ ø110, ø105, ø71, 

Ϲ ϼϹ Ϲ ϶ Ϲ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 11, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 21  

ϣ ϻϼ ϼ  III 
Ϥϴ ϴ ϼ϶ϴ ϼϹ Ϲ ϶ Ϲ ϶Ϲ ϼ  ø100, Ϲ ϼϹ 
Ϲ ϶ Ϲ ϿϹ϶ Ϸ  ϼ ϴ϶ Ϸ  Ϲ϶ ϴϻ Ϲ ϴ 7, 
ϴ ϴ ϼ϶ϴ ϼϹ Ϲ ϶ Ϲ ϶Ϲ ϼ  ø80, Ϲ ϼϹ 
Ϲ ϶ Ϲ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 31 

 
15 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 
ϫϣ

ϧ
, 

 
ϸ.

 N
E

F
 

40
0 

ϣ ϻϼ ϼ  I 
Ϧ Ϲ ϼϹ Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϿϹ϶ Ϸ  ϴ 

ϴϻ Ϲ ϴ 41, ϵ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ 
165,5 

 
20 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

 
ϸ.

 N
E

F
 4

00
 

ϣ ϻϼ ϼ  I 

Ϣϵ ϴ ϼ϶ϴ ϼϹ Ϲ ϶ Ϲ ϶Ϲ ϼ ø101, Ϲ ϼϹ 
Ϲ ϶ Ϲ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 34 

ϣ ϻϼ ϼ  II 
Ϥϴ ϴ ϼ϶ϴ ϼϹ Ϲ ϶ Ϲ ϶ Ͼϼ ø116, Ϲ ϼϹ 
Ϲ ϶ Ϲ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 2, ϴ ϴ ϼ϶ϴ ϼϹ 
Ϲ ϶ Ϲ ϶Ϲ ϼ  ø83, Ϲ ϼϹ Ϲ ϶ Ϲ ϴ϶ Ϸ  

ϴ ϴϻ Ϲ ϴ 7 
ϣ ϻϼ ϼ  III  

Ϧ Ϲ ϼϹ Ϲ ϶ Ϲ ϶ Ͼϼ ø95 ϼ ø89, Ϲ ϼϹ 
Ϲ ϶ Ϲ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 7 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.4 

 
25 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

 
ϸ.

 N
E

F
 4

00
 

ϣ ϻϼ ϼ  I 
Ϧ Ϲ ϼϹ Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϴ϶ Ϸ  ϴ 

ϴϻ Ϲ ϴ 41  
ϣ ϻϼ ϼ  II 

Ϥϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϶Ϲ ϼ  
ø110, ϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ  ø105, 

ϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ  ø80, Ϲ ϼϹ 
Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 11, 
Ϲ ϼϹ Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϿϹ϶ Ϸ  ϴ 

ϴϻ Ϲ ϴ 21 

ϣ ϻϼ ϼ  III 
Ϥϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ  ø100, 

Ϲ ϼϹ Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϿϹ϶ Ϸ  ϼ ϴ϶ Ϸ  
Ϲ϶ ϴϻ Ϲ ϴ 7, Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 31 

 
30 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

 
ϸ.

 N
E

F
 4

00
 

ϣ ϻϼ ϼ  I 
Ϣϵ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ ø101, 

Ϲ ϼϹ Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϿϹ϶ Ϸ  ϴ 
ϴϻ Ϲ ϴ 34 

ϣ ϻϼ ϼ  II 
Ϥϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶ Ͼϼ ø116, Ϲ ϼϹ 

Ͽ ϼ ϶ Ϲ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 2, 
ϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ  ø83, Ϲ ϼϹ 

Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 7, 
ϴ ϴ ϼ϶ϴ ϼϹ Ͽ ϼ ϶ Ϲ ϶Ϲ ϼ  ø71 

ϣ ϻϼ ϼ  III  
Ϧ Ϲ ϼϹ Ͽ ϼ ϶ Ϲ ϶ Ͼϼ ø95 ϼ ø89, Ϲ ϼϹ 

Ͽ ϼ ϶ Ϲ ϼ ϼ ϶ Ϲ ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 7 

 
35 

 
4233 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

 
ϸ.

 N
E

F
 4

00
 

ϣ ϻϼ ϼ  I 
Ϥϴ ϴ ϼ϶ϴ ϼϹ Ͼ Ϲ ϶Ϲ ϼ  ø110, Ϲ ϼϹ 

Ͼ Ϲ ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 11, Ϲ ϼϹ ϴ Ͼϼ 
1 450 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.4 

40 4214 

ϥ϶
Ϲ

Ͽϼ
Ͽ

-
ϴ

, 
ϸ.

21
70

 1. ϥ϶Ϲ ϿϹ ϼϹ ϶Ϲ ϼ  ø15 

 
45 

 
4234 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

,  
Ϣ

ϵ
ϴϵ

ϴ
϶ϴ

ϼϽ
 

Ϲ
 ϥ

ϣ
Ϩ

-
50

0ϔ
ϖ

 

ϣ ϻϼ ϼ  I 
Ϩ ϹϻϹ ϶ϴ ϼϹ Ϲ ϶ Ϲ ϴϻϴ 15 

ϣ ϻϼ ϼ  II 
Ϩ ϹϻϹ ϶ϴ ϼϹ ϼ ϶ Ϲ ϴϻϴ 15 

ϣ ϻϼ ϼ  III  
Ϩ ϹϻϹ ϶ϴ ϼϹ Ϲ ϶ Ϲ ϴϻϴ 5 

ϣ ϻϼ ϼ  IV 
Ϩ ϹϻϹ ϶ϴ ϼϹ ϼ ϶ Ϲ ϴϻϴ 5 

ϣ ϻϼ ϼ  V 
Ϩ ϹϻϹ ϶ϴ ϼϹ Ϲ ϶ Ϲ ϴϻϴ 6 

ϣ ϻϼ ϼ  VI  
Ϩ ϹϻϹ ϶ϴ ϼϹ ϼ ϶ Ϲ ϴϻϴ 6 

 
50 

 
4234 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

,  
Ϣ

ϵ
ϴϵ

ϴ
϶ϴ

ϼϽ
 

Ϲ
 ϥ

ϣ
Ϩ

-5
00

ϔ
ϖ

 

ϣ ϻϼ ϼ  I 
Ϩ ϹϻϹ ϶ϴ ϼϹ Ϲ ϶ Ϲ ø150 

ϣ ϻϼ ϼ  II 
Ϩ ϹϻϹ ϶ϴ ϼϹ ϼ ϶ Ϲ ø150 

ϣ ϻϼ ϼ  III  
Ϩ ϹϻϹ ϶ϴ ϼϹ Ϲ ϶ Ϲ ø114,5, ϿϹ϶ Ϸ  ϼ ϴ϶ Ϸ  

Ϲ϶ ϴϻ Ϲ ϴ 23, ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 26, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 10, ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 83, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 8 

ϣ ϻϼ ϼ  IV 
Ϩ ϹϻϹ ϶ϴ ϼϹ ϼ ϶ Ϲ ø114,5, ϿϹ϶ Ϸ  ϼ ϴ϶ Ϸ  

Ϲ϶ ϴϻ Ϲ ϴ 23, ϿϹ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 26, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 10, ϴ϶ Ϸ  ϴ ϴϻ Ϲ ϴ 83, ϿϹ϶ Ϸ  
ϴ ϴϻ Ϲ ϴ 8 

ϣ ϻϼ ϼ  V 
ϥ϶Ϲ ϿϹ ϼϹ 8- ϼ ϶Ϲ ϼϽ ø9 

ϣ ϻϼ ϼ  VI  
Ϩ ϹϻϹ ϶ϴ ϼϹ Ϲ ϶ Ϲ 8- ϼ ϶Ϲ ϼϽ ϸ  ø15 

ϣ ϻϼ ϼ  VII 
ϥ϶Ϲ ϿϹ ϼϹ 2-  ϶Ϲ ϼϽ ø6,7 ( ϸ Ϲϻ ϵ  Ϡ8), 
ϻϹ Ͼ ϶ϴ ϼϹ 2-  ϴ Ͼ 1 45 

ϣ ϻϼ ϼ  VIII 
ϡϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  Ϲ ϼϾ  Ϡ8 ϶ ϸ϶  ϶Ϲ ϼ  
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.4 

 
55 

 
4232 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 ϫ
ϣ

ϧ
,  

Ϣ
ϵ

ϴϵ
ϴ

϶ϴ
ϼϽ

 
Ϲ

 ϥ
ϣ

Ϩ
-

50
0ϔ

ϖ
 

ϣ ϻϼ ϼ  I 

1. ϥ϶Ϲ ϿϹ ϼϹ ϶Ϲ ϼ  ø9 ( ϸ Ϲϻ ϵ  Ϡ10) 

ϣ ϻϼ ϼ  II 

2. ϥ϶Ϲ ϿϹ ϼϹ ϶Ϲ ϼ  ø10,5 ( ϸ Ϲϻ ϵ  Ϡ12) 
 

ϣ ϻϼ ϼ  III  
3. ϛϹ Ͼ ϶ϴ ϼϹ 2-  ϴ Ͼ 1 45 

ϣ ϻϼ ϼ  IV 
4. ϡϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  Ϲ ϼϾ  Ϡ10 

ϣ ϻϼ ϼ  V 
5. ϡϴ Ϲϻϴ ϼϹ Ϲϻ ϵ  Ϲ ϼϾ  Ϡ12 

 
60 

 
0108 

ϥϿ
Ϲ

ϴ
ϴ

, 
϶Ϲ

ϴϾ
 

ϿϹ
ϴ

Ͻ  

 
65 

 
0180 

Ϡ
ϴ

Ͼϼ
϶Ͼ

ϴ,
 

϶Ϲ
ϴϾ

 
ϿϹ

ϴ
Ͻ 

 

 
70 

 
0260 

Ϟ Ͽ
ϴ

 
 

 

 
2.3 Ϥϴϻ Ϲ Ͻ ϴ ϴϿϼϻ Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ 
 
Ϥϴϻ Ϲ Ͻ ϴ ϴϿϼϻ ϶ Ͽ  ϶ ϿϹϸ ϹϽ ϿϹϸ ϶ϴ ϹϿ ϼ [3]: 
ϴ) Ϲ ϵ ϴϻ ϶ϴ ϼϹ Ϲ ϹϺϴ ϸϹ ϴϿϼ ϶ ϸ϶  ϹϾ ϼ , ϴ  Ϣϩ ϼ  ϢZ ϶ 

ϼ Ϲ Ϲ Ͼ ϸϼ ϴ  XϢZ; 
ϵ) ϴ Ϲ ϴϹ  ϴ  ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ  Ϲ ϴ ϼ ; 
϶) ϶ Ϲ ϼ϶ϴϹ  ϴϻ Ϲ Ϲ Ϲ ; 
ϸ) ϻϴ ϼ ϶ϴϹ  ϴ϶ Ϲ ϼ  ϴϻ Ϲ  Ϲ ϹϽ ϼ ϼϻ϶ ϸϼ  ϼ  ϴ Ϲ . 
ϣ Ϲ ϵ ϴϻ ϶ϴ Ͻ Ϲ ϹϺ ϸϹ ϴϿϼ Ͼϴϻϴ  ϶ Ϲ  ϹϾ ϼ :  ϼ Ϣϩ – ϶ 
϶Ϲ ϶ϼϼ  ϼ Ͼ  2.3,  ϼ ϢZ – ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  2.4. 

ϦϹ Ͽ Ϸϼ Ϲ ϾϼϽ ϴ  ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 2.5. 



 

23 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϡϴ ϶ϴ ϼϼ ϴϵϿϼ  2.5 ϶ Ϲ ϼ϶ϴϹ  ϴϻ Ϲ Ϲ Ϲ  ϶ ϶Ϲ ϶ϼϼ  
ϼ Ͼϴ ϼ 2.5, 2.6, ϴ ϴϾ ϺϹ Ϲ  ϴ ϶Ϲ  ϾϿ Ϲ ϼϽ ϶ ϶Ϲ ϶ϼϼ  
ϼ Ͼ  2.7. 

 

 
 

Ϥϼ Ͼ 2.3 –  ϣ Ϲ ϵ ϴϻ ϶ϴ Ͻ Ϲ Ϻ ϸϹ ϴϿϼ ϴ  Ϣϩ 
 



 

24 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

 

 

Ϥϼ Ͼ 2.4 – ϣ Ϲ ϵ ϴϻ ϶ϴ Ͻ Ϲ Ϻ ϸϹ ϴϿϼ ϴ  ϢZ 



 

25 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϦϴϵϿϼ ϴ 2.5 – ϦϹ Ͽ Ϸϼ Ϲ ϾϼϽ ϴ  ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ  
№ ϼ 
ϴϼ Ϲ- 

϶ϴ- 
ϼϹ 
Ϲ -
ϼϼ 

ϱ Ͼϼϻ 
Ϙ Ͼϼ ϼ Ϲ ϼ Ϲ ϾϼϹ 

Ϲϵ ϶ϴ ϼ ,  

00
 

ϛϴ
Ϸ

϶ϼ
ϹϿ

ϴ
 

 
 
 

 
 
 

 
ϦϬ0 =0,62 
 
Ϧ2Ϥ0 = 0,74 
Ϧ2ϔ0 = 1,0 
 
 10, 260 = 1,2 
 10, 320 = 0,8 
10, 550 = 0,8 

05
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 

 
 

 

ϦϬ        ϴϵϿ
            

ϦϬ5(1) = 0,62+0,8=1,42 
 
Ϧ2ϔ5(1) = 0,4 
 
 15(1), 260 = 0,5 
15(1), 325(1) = 0,8 
 



 

26 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

10
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 
 

 
 
 

ϦϬ         ϴϵϿ
                

 
ϦϬ10(1) = 0,62+0,8=1,42 
 
5510(1), 15(1) = 0,8 
 

10
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

II
 

ϻϼ
ϼ

 

 
 

 

 

Ϧ          ϴϵϿ
      

 

 
ϦL10(2) = 0,52 

Ϧ          ϴϵϿ
      

 

ϦR10(2) = 0,36 
 
Ϧ2Ϥ10(2) = 0,3 
Ϧ2Ϙ10(2) = 0,35 
Ϧ2ϗ10(2) = 0,35 
 
 1710(2), 15(1) = 0,4 
 1810(2), 15(1) = 0,4 
 2610(2), 15(1) = 0,4 
4810(2), 5510(1) = 0,2 
4410(2), 5510(1) = 0,25 
 
 



 

27 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

10
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

III
 

ϻϼ
ϼ

 

 

 
 

 

Ϧ          ϴϵϿ
      

 

ϦG10(3) = 0,62 
ϦI10(3) = 0,36 
 
Ϧ2ϣ10(3) = 0,35 
Ϧ2Ϛ10(3) = 0,35 
 
 2010(3), 2610(2) = 0,4 
 2510(3), 2610(2) = 0,4 
 
 
 
 

15
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 
 

 
 

 

ϦϬ         ϴϵϿ
                 

ϦϬ15(1) = 0,062+0,8= 
   =0,862 
 
Ϧ2ϔ15(1) = 0,11 
 
 115(1), 1710(2) = 0,3 
115(1), 3215(1) = 0,2 
 



 

28 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 
20

 
Ϧ

Ͼϴ
ϴ

 
 ϫ

ϣ
ϧ

, 
I 

ϻϼ
ϼ

 

 

 

Ϧϱ         ϴϵϿ
                 

Ϧϱ20(1) = 0,62+0,8=1,42 
 
Ϧ2ϙ20(1) = 0,35 
 
 1920(1), 115(1) = 0,4 
1920(1), 3620(1) = 0,16 
 

20
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

II
 

ϻϼ
ϼ

 

 

 

 

Ϧϭ         ϴϵϿ
      

 

Ϧϭ20(2) = 0,36 

Ϧ          ϴϵϿ
      

 

Ϧg20(2) = 0,25 
 
Ϧ2Ϣ20(2) = 0,35 
Ϧ2ϖ20(2) = 0,4 
 
 2420(2), 115(1) = 0,4 
 1520(2), 1920(1) = 0,4 
 
 
 
 
 
 



 

29 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

20
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

III
 

ϻϼ
ϼ

 

 

 
 

 

Ϧϟϟ          ϴϵϿ
      

 

Ϧϟϟ20(3)= 0,36 
 
Ϧ2ϡ20(3) = 0,35 
Ϧ2Ϡ20(3) = 0,35 
 
 2220(3), 115(1) = 0,4 
 2320(3), 115(1) = 0,4 
 
 
 
 

25
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 

 
 

 

ϦϬ         ϴϵϿ
                 

ϦϬ25(1) = 0,062+0,2= 
      =0,262 
 
5525(1), 115(1) = 0,08 
 



 

30 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

25
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

II
 

ϻϼ
ϼ

 

 
 

 

 

Ϧ          ϴϵϿ
      

 

ϦL25(2) = 0,052 

Ϧ          ϴϵϿ
      

 

ϦR25(2) = 0,043 
 
Ϧ2ϣ25(2) = 0,14 
Ϧ2Ϙ25(2) = 0,14 
Ϧ2ϗ25(2) = 0,087 
 
 1725(2), 115(1) = 0,1 
 1825(2), 115(1) = 0,16 
 2525(2), 2610(2) = 0,16 
4825(2), 5525(1) = 0,02 
4425(2), 5525(1) = 0,025 
 

25
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

III
 

ϻϼ
ϼ

 

 
 

 
 
 
 

 

Ϧ          ϴϵϿ
      

 

ϦG25(3) = 0,062 
ϦI25(3) = 0,036 
 
Ϧ2Ϛ25(3) = 0,14 
 
 2025(3), 2610(2) = 0,16 
 
 



 

31 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

30
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 

 
 

 

Ϧϱ         ϴϵϿ
      

 

Ϧϱ30(1) = 0,062 
 
Ϧ2ϙ30(1) = 0,22 
 
 1930(1), 115(1) = 0,25 
1930(1), 3630(1) = 0,016 
 

30
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

II
 

ϻϼ
ϼ

 

 

 
 

 

Ϧϭ         ϴϵϿ
      

 

Ϧϭ30(2) = 0,036 

Ϧ          ϴϵϿ
      

 

Ϧg30(2) = 0,1 
Ϧ2Ϥ30(2) = 0,12 
Ϧ2Ϣ30(2) = 0,14 
Ϧ2ϖ30(2) = 0,14 
 
 2630(2), 115(1) = 0,16 
 2430(2), 115(1) = 0,16 
 1530(2), 1930(1) = 0,16 
 



 

32 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

30
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

III
 

ϻϼ
ϼ

 

 
 

 
 

 

Ϧϟϟ          ϴϵϿ
      

 

Ϧϭ'30(3) = 0,036 
 
Ϧ2ϡ30(3) = 0,14 
Ϧ2Ϡ30(3) = 0,14 
 
2230(3), 115(1) = 0,16 
 2330(3), 115(1) = 0,16 
 

35
 

Ϧ
Ͼϴ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 

 
 

 

Ϧ          ϴϵϿ
      

 

ϦR35(1) = 0,018 
 
Ϧ2ϗ35(1) = 0,035 
 
 1735(1), 115(1) = 0,04 
1735(1), 4835(1) = 0,008 
 



 

33 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

40
 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 

 

 

 
ϦϞ40 = 0,3 
Ϧ       ϴϵϿ

   
 

ϦJ40 = 0,21 
 
Ϧ2ϩ40 = 0,18 
 
 

45
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
I 

ϻϼ
ϼ

 

 

 
 

 
Ϧϙϙ45(1) = 0,27 

Ϧ          ϴϵϿ
      

 

ϦZ45(1) = 0,14 
ϦϜ45(1) = 0,12 
 
 2845(1), 115(1) = 0,8 
 

 



 

34 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

45
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
II

 
ϻϼ

ϼ
 

 

 
 

 
Ϧϙϙ45(2) = 0,07 

Ϧ          ϴϵϿ
      

 

ϦZ45(1) = 0,04 
ϦϜ45(2) = 0,12 
 
 2845(2), 115(1) = 0,2 
 
 

45
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
III

 
ϻϼ

ϼ
 

 

 
 

 

Ϧ          ϴϵϿ
      

 

ϦV45(3) = 0,14 
ϦϨ45(3) = 0,18 
ϦϞϞ45(3) = 0,18 
 
 3045(3), 115(1) = 0,25 
 



 

35 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

45
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
IV

 
ϻϼ

ϼ
 

 

 
 

 

Ϧ          ϴϵϿ
      

 

ϦV45(3) = 0,04 
ϦϨ45(3) = 0,04 
ϦϞϞ45(3) = 0,04 
 
 3045(4), 115(1) = 0,06 
 

45
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
V

 
ϻϼ

ϼ
 

 

 
 

 
Ϧϛϛ45(5) = 0,18 
Ϧϧ45(5) = 0,27 

Ϧ          ϴϵϿ
      

 

ϦY45(5) = 0,3 
 
 2945(5), 115(1) = 0,25 
 



 

36 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

45
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
V

I 
ϻϼ

ϼ
 

 

 
 

Ϧϛϛ45(6) = 0,048 
Ϧϧ45(6) = 0,07 

Ϧ          ϴϵϿ
                 

ϦY45(5) = 0,048+0,08= 
      =0,128 
 
 2945(6), 115(1) = 0,06 
 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
I 

ϻϼ
ϼ

 

 

 
 

 
Ϧ2ϗϗ50(1) = 0,63 
 
 250(1), 1735(1) = 0,8 



 

37 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
II

 
ϻϼ

ϼ
 

 

 
 

 
Ϧ2ϗϗ50(2) = 0,16 
 
 250(2), 1735(1) = 0,2 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
III

 
ϻϼ

ϼ
 

 

 
 

 

Ϧ          ϴϵϿ
      

 

ϦS50(3) = 0,27 
Ϧϛ50(3) = 0,54 

Ϧϯ         ϴϵϿ
      

 

Ϧϯ50(3) = 0,22 
Ϧϳ50(3) = 0,33 
ϦϘϘ50(3) = 0,33 
Ϧ2ϟ50(3) = 0,54 
 
 1650(3), 1735(1) = 0,6 
 2750(3), 1735(1) = 0,4 
4950(3), 1650(3) = 0,12 
 
 
 
 



 

38 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
IV

 
ϻϼ

ϼ
 

 
 

 
 

Ϧ          ϴϵϿ
      

 

ϦS50(4) = 0,07 
Ϧϛ50(4) = 0,14 

Ϧϯ         ϴϵϿ
      

 

Ϧϯ50(3) = 0,058 
Ϧϳ50(3) = 0,084 
ϦϘϘ50(3) = 0,084 
Ϧ2ϟ50(3) = 0,14 
 
 1650(4), 1735(1) = 0,16 
 2750(4), 1735(1) = 0,16 
4950(4), 1650(4) = 0,03 
 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
V

 
ϻϼ

ϼ
 

 

 
 

 
Ϧ2ϕ50(5) = 0,4 
Ϧ2ϫ50(5) = 0,15 
 
 



 

39 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
V

I 
ϻϼ

ϼ
 

 

 

 

Ϧ          ϴϵϿ
                 

ϦU50(6) = 0,14+0,03= 
      =0,17 
 
Ϧ2ϕ50(6) = 0,63 
Ϧ2Ϫ50(6) = 0,27 
 
 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
V

II 
ϻϼ

ϼ
 

 

 
 

 
Ϧϔϔ50(7) = 0,4 
 
Ϧ2ϖϖ50(7) = 0,15 
 
 

 



 

40 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

50
 

Ϩ
Ϲϻ

Ϲ
ϴ

 
 ϫ

ϣ
ϧ

, 
V

III
 

ϻϼ
ϼ

 

 

 
 

 
Ϧϔϔ50(8) = 0,04 
 
Ϧ2ϕϕ50(8) = 0,015 
 

55
 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 ϫ
ϣ

ϧ
, 

I 
ϻϼ

ϼ
 

 

 
 

 
Ϧϲ55(1) = 0,21 
Ϧϥ55(1) = 0,25 
Ϧ2П 55(1) = 0,15 
 
 



 

41 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

55
 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 ϫ
ϣ

ϧ
, 

II
 

ϻϼ
ϼ

 

 
 

 
 

 
ϦF55(2) = 0,18 
 
Ϧ2Q55(2) = 0,18 
 

55
 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 ϫ
ϣ

ϧ
, 

III
 

ϻϼ
ϼ

 

 

 
 

 

55
 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 ϫ
ϣ

ϧ
, 

IV
 

ϻϼ
ϼ

 

 

 
 

 
Ϧϲ55(4) = 0,021 
Ϧ2А55(4) = 0,015 
ϦϦ55(4) = 0,018 



 

42 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 

55
 

ϥ϶
Ϲ

Ͽϼ
Ͽ

ϴ
 

 ϫ
ϣ

ϧ
, 

V
 

ϻϼ
ϼ

 

 

 
 

 
ϦF55(5)=0,018 
Ϧ2N 55(5) = 0,011 
 
 

 



 

43 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

 

Ϥϼ Ͼ 2.5 – ϥ Ϲ ϴ ϸϼϴ Ϲ ϴϿ  ϴϻ Ϲ ϶ 
 



 

44 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

 
 

Ϥϼ Ͼ 2.6 – ϥ Ϲ ϴ Ͽϼ ϹϽ  ϴϻ Ϲ ϶ 



 

45 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

 
 

Ϥϼ Ͼ 2.7 – ϥ Ϲ ϴ ϴ ϶Ϲ  ϾϿ Ϲ ϼϽ 
 
 
 
 



 

46 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

2.3.1 Ϥϴ Ϲ  ϹϺ Ϲ ϴ ϼ  ϴϻ Ϲ ϶ ϼ ϴϻ Ϲ ϶ ϻϴϷ ϶Ͼϼ 
 
Ϝ ϸ  ϼϻ Ϲ  ϸϼϴ Ϲ ϴϿ  ϴϻ Ϲ ϶ ( . ϼ Ͼ 2.5) ϼ Ϲ  

Ͽϼ ϹϽ  ϴϻ Ϲ ϶ ( . ϼ Ͼ 2.6)  ϾϴϺϸ  Ϲ Ϲ ϸ  ϶ ϶Ϲ ϶ ϹϽ 
Ϲ ϴ ϼϼ ϴ϶Ͽ Ϲ  ϴ϶ Ϲ ϼϹ ϴϻ Ϲ Ͻ Ϲ ϼ  ϹϿ  ϹϸϹϿϹ ϼ  

ϼ ϴϿ Ϸ  ϹϺ Ϲ ϴ ϼ Ϸ  ϴϻ Ϲ ϴ, ϷϸϹ ϻϴ Ͼϴ ϼ  ϻ϶Ϲ  ϶Ͽ Ϲ  
ϼ Ͼ ϴ ϵ ϴϵ Ͼ . ϖ Ͼ Ϲ  ϼ ϷϹ Ͽ ϴϹ   ϴϻ Ϲ  ϻϴϷ ϶Ͼϼ  Ϲ  
ϸϴ Ϸ Ϲ ϹϽ ϵ ϴϵ Ͼϼ.  

ϡϴ Ϲ ϶  Ϲ ϴ ϼ  Ϲ ϵ ϸϼ  ϵ ϴϵ ϴ  ϶Ϲ ϼ, Ͼ Ϲ 
ϼ Ͽ ϻ  ϶ Ͼϴ Ϲ ϶Ϲ ϶  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϵϴϻ ϴ ϿϹϸ ϼ  Ϲ ϴ ϼ . 
ϥ ϴ ϴϿϴ ϼϻ϶ ϸϼ  Ϲ ϶  ϵ ϴϵ Ͼ  ϶ Ϲ  ϼϿϼ ϸ ϼ Ϲ Ͼϼ  ϶Ϲ ϹϽ ϼ 

϶  ϸ Ͻ  ϸϹ ϴϿϼ,   ϸ Ϸ Ͻ . ϣ Ͽ ϼ ϶ Ϲ, ϼ ϶ Ϲ  
Ϲ Ϲ ϸ  ϶ Ϲ ϴϹ  ϶ ϸ Ͻ Ϲ ϴ ϼϼ,  ϸ ϼ .  

 
ϥ ϴ϶ϼ  ϴ϶ Ϲ ϼ  ϻϴ Ͼϴ ϼ  ϻ϶Ϲ Ϲ϶: 
1. ϣ  Ϲ Ϲ ϸϼϴ Ϲ ϴϿ  ϴϻ Ϲ ϶: 
[Z9 

50(4)] = ϛ50(3) -  ϛ50(4) 
[Z16 

50(4) ] = ϟ50(3) - 1650(3), 1735(1) – 1650(4), 1735(1) – ϟ50(4)  

[Z27 
50(4) ] = ϘϘ50(3) - 2750(3), 1735(1) – 2750(4), 1735(1) – ϘϘ50(4)  

[Z2 
50(2) ] = ϗϗ50(1) - 250(1), 1735(1) – 250(2), 1735(1) – ϗϗ50(2)  

[Z13 
45(6) ] = ϧ45(6) -  ϧ45(5) 

[Z29 
45(6) ] = ϛϛ45(6) – 2945(6), 115(1) – 2945(5), 115(1) – ϛϛ45(5)  

[Z14 
45(4) ] = Ϩ45(4) -  Ϩ45(3) 

[Z30 
45(4) ] = ϞϞ45(4) – 3045(4), 115(1) – 3045(3), 115(1) – ϞϞ45(3)  

[Z28 
45(2) ] = ϙϙ45(2) – 2845(2), 115(1) – 2845(1), 115(1) – ϙϙ45(1)  

[Z17 
35(1) ] = ϗ35(1) – 1735(1), 115(1) – 1725(2), 115(1) – ϗ25(2)  

[Z22 
30(3) ] = Ϡ30(3) – 2230(3), 115(1) – 2220(3), 115(1) – Ϡ20(3) 

[Z23 
30(3) ] = ϡ20(3) – 2320(3), 115(1) – 2330(3), 115(1) – ϡ30(3) 

[Z15 
30(2) ] = ϖ30(2) – 1530(2), 1930(1) – 1520(2), 1920(1) – ϖ20(2) 

[Z24 
30(2) ] = Ϣ30(2) – 2430(2), 115(1) – 2420(2), 115(1) – Ϣ20(2) 

[Z26 
30(2) ] = Ϥ30(2) – 2630(2), 115(1) – 115(1), 1710(2) – 1710(2),15(1) – 2610(2), 15(1) – Ϥ10(2) 

[Z19 
30(1) ] = ϙ20(1) – 1920(1), 115(1) – 1930(1), 115(1) – ϙ30(1) 

[Z20 
25(3) ] = Ϛ25(3) – 2025(3), 2610(2) – 2010(3), 2610(2) – Ϛ10(3) 

[Z17 
25(2) ] = ϗ25(2) – 1725(2), 115(1) – 115(1), 1710(2) – ϗ10(2)  

[Z18 
25(2) ] = Ϙ25(2) – 1825(2), 115(1) – 115(1), 1710(2) – 1710(2),15(1) – 1810(2),15(1) - Ϙ10(2)  

[Z25 
25(2) ] = ϣ25(2) – 2525(2), 2610(2) – 2510(3), 2610(2) – ϣ10(3)  

[Z1 
15(1) ] = ϔ5(1) – 1710(2), 15(1) – 115(1), 1710(2) – ϔ15(1)  

[Z26 
10(2) ] = Ϥ10(2) – 2610(2), 15(1) – 15(1), 260 – Ϥ0 

[Z1 
5(1) ] = ϔ0 – 10,260 – 15(1),260 – ϔ5(1) 

 
2. ϣ  Ϲ Ϲ Ͽϼ ϹϽ  ϴϻ Ϲ ϶: 
[Z34

50(4) ] = ϳ50(3) + S50(3) – S50(4) – ϳ50(4) 

[Z49
50(4) ] = S50(3) – S50(4)  

[Z50
50(4) ] = ϯ50(4) – ϯ50(3) 
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[Z53
45(6) ] = Y45(6) – Y45(5) 

[Z52
45(4) ] = V45(4) – V45(3) 

[Z54
45(2) ] = Z45(2) – Z45(1) 

[Z48
35(1) ] = R35(1) – R25(2) 

[Z33'
30(3) ] = ϟϟ30(3) – ϟϟ20(3) 

[Z35
30(2) ] = ϭ30(2) – ϭ20(2) 

[Z39
30(2) ] = g30(2)+ ϱ30(1)+ Ϭ25(1)- Ϭ15(1)- ϱ20(1) – g20(2) 

[Z36
30(1) ] = ϱ20(1) + Ϭ15(1) – Ϭ25(1) – ϱ30(1) 

[Z41
25(3) ] = G25(3) + Ϭ25(1) – Ϭ15(1) – G10(3) 

[Z42
25(3) ] = I25(3)+  G25(3) + Ϭ25(1) – Ϭ15(1) – G10(3) – I10(3) 

[Z44
25(2) ] = L25(2) + Ϭ25(1) – Ϭ15(1) – L10(2) 

[Z48
25(2) ] = R25(2) + Ϭ25(1) – Ϭ15(1) – R10(2) 

[Z55
25(1) ] = Ϭ15(1) – Ϭ25(1) 

[Z32
15(1) ] = Ϭ10(1) – Ϭ15(1) 

[Z55
10(1) ] = Ϭ5(1) – Ϭ10(1) 

[Z32
5(1) ] = Ϭ0 – Ϭ5(1) 

ϖ ϼ Ͽϼ  ϹϺ Ϲ ϴ ϼ Ϲ ϴϻ Ϲ  ϼ ϴϻ Ϲ  ϻϴϷ ϶Ͼϼ  Ϲ Ϲ 
ϸϼϴ Ϲ ϴϿ  ϴϻ Ϲ ϶: 

Ϣ Ϲ ϴ ϼ  050 Ϩ ϹϻϹ ϴ   ϫϣϧ, IV ϻϼ ϼ . 
Ϙϴ : ϟ50(4)

min =57,18 , ϟ50(4)
max =57,25 , Ϧϟ50(3)

 = 0,27 . 
Ϡϼ ϼ ϴϿ Ͻ ϼ Ͼ ϴ ϵ ϴϵ Ͼ  ϴ϶Ϲ  Ϲ ϶ϴ ϼ Ϲϸ Ϲ ϶ ϹϷ  

Ϲ ϸϴ ϵ ϴϵ Ͼϼ: 
Z16

50(4)
min= 0,025  

ϥ ϴ϶Ͽ Ϲ  ϴ϶ Ϲ ϼϹ ϶ ϶Ϲ ϶ϼϼ  Ϲ Ͻ ϸϼϴ Ϲ ϴϿ  ϴϻ Ϲ ϶: 
[Z16 

50(4) ] = ϟ50(3) - 1650(3), 1735(1) – 1650(4), 1735(1) – ϟ50(4)  

ϘϴϿϹϹ ϹϸϹϿ Ϲ  ϶ϹϿϼ ϼ϶ϴ ϼϹ ϼ Ϲ ϴ ϼϹ ϻ϶Ϲ : 
Z11 

50(4)
 min = ϟ50(3)

 min
 - 1650(3), 1735(1)

 max – 1650(4), 1735(1) max – ϟ50(4) 
max 

 
Ϝϻ ϴϵϿϼ  1.5 ϼϻ϶Ϲ , :  
1650(3), 1735(1)

  = ±0,3 , 
1650(4), 1735(1) = ±0,08 . 
ϖ ϴϻϼ  Ϲϼϻ϶Ϲ  ϶ϹϿϼ ϼ  ϟ50(3)

 min: 
ϟ50(3)

 min
 = Z11 

50(4)
 min +1650(3), 1735(1)

 max + 1650(4), 1735(1) max + ϟ50(4) 
max 

ϟ50(3)
 min

 = 0,025+0,3+0,08+57,25 = 57,655  
ϟ50(3)

 max = ϟ50(3)
 min

 + Ϧϟ50(3) 

ϟ50(3)
 max = 57,655 + 0,27 = 57,925  

 
Ϣ ϹϸϹϿϼ  ϴϾ ϼ ϴϿ Ͻ ϼ Ͼ ϴ ϵ ϴϵ Ͼ : 

Z11 
50(4)

 max = ϟ50(3) 
max - 1650(3), 1735(1)

 max – 1650(4), 1735(1)
 min – ϟ50(4) 

min
 

Z11 
50(4)

 max = 57,925-0,3-0,08-57,18 = 0,365  

Ϣ ϹϸϹϿϼ  ϼ ϴϿ Ͻ ϴϻ Ϲ : 
ϟ50(3)  = ϟ50(3)

 max – es 
ϟ50(3)

  = 57,925-0 = 57,925  
 

ϟ50(3)
  = 57,925-0,27  
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2ϟ50(3)
  = 115,85-0,54  

Ϣ ϴϿ Ϲ ϴ϶ Ϲ ϼ , ϴ϶ϿϹ Ϲ  Ϲ Ϲ ϸϼϴ Ϲ ϴϿ  ϴϻ Ϲ ϶, 
ϴ ϼ ϶ϴ  ϴ ϴϿ Ϸϼ . ϤϹϻ Ͽ ϴ  ϴ ϴ ϶ ϸϼ  ϶ ϴϵϿϼ  2.6. 

 

ϦϴϵϿϼ ϴ 2.6 – ϤϹϻ Ͽ ϴ  ϴ ϴ ϴϻ Ϲ  Ϲ ϹϽ  Ϲ Ϲ ϸϼϴ Ϲ ϴϿ  
ϴϻ Ϲ ϶ 

ϧ ϴ϶ Ϲ ϼϹ Ϝ ϸ Ϲ ϸϴ Ϲ,               2ϔ 

           Zmax,  
[Z9 

50(4) ] = ϛ50(3) -  ϛ50(4) ϛ50(4)
min = 82,93 

ϛ50(4)
max = 83,07 

Ϧϛ50(3) = 0,54 
Z9 

50(4)
 min = 0,025 

Z9 
50(4)

 max = 0,705 
ϛ50(3) = 83,365±0,27 

 

[Z27
50(4) ] = ϘϘ50(3) - 2750(3), 

1735(1) – 2750(4), 1735(1) – 
ϘϘ50(4)  

 

ϘϘ50(4) 
min = 22,916 

ϘϘ50(4) 
max = 23 

ϦϘϘ50(3) = 0,33 
2750(3), 1735(1)= ±0,2 
2750(4), 1735(1) = ±0,05 
Z27 

50(4)
 min = 0,025 

Z27 
50(4)

 max = 0,939 
ϘϘ50(3)  = 23,605-0,33 

 
 

[Z2
50(2) ] = ϗϗ50(1) - 250(1), 

1735(1) – 250(2), 1735(1) – 
ϗϗ50(2)  

ϗϗ50(2) 
min = 74,92 

ϗϗ50(2) 
max = 75 

Ϧϗϗ50(1) = 0,315 
250(1), 1735(1) = ±0,4 
250(2), 1735(1)  = ±0,1 
Z2 

50(2)
 min = 0,025 

Z2 
50(2)

 max = 1,42 
2ϗϗ50(1)  = 151,68-0,63 

 
 

[Z13 
45(6) ] = ϧ45(6) -  ϧ45(5) 

 
ϧ45(6) min = 10,465 
ϧ45(6) max = 10,535 
Ϧϧ45(5)  = 0,27 
Z13 

45(6)
 min = 0,025 

Z13 
45(6)

 max = 0,365 
ϧ45(5) =  
=10,305±0,135 

 
[Z29

45(6)] = ϛϛ45(6) – 
2945(6),115(1) – 2945(5),115(1) – 
ϛϛ45(5) 

ϛϛ45(6) 
min = 5,976 

ϛϛ45(6) 
max = 6,024 

Ϧϛϛ45(5)  = 0,18 
2945(6),115(1) = ±0,03 
2945(5),115(1)= ±0,125 
Z29 

45(6)
 min = 0,025 

Z29 
45(6)

 max = 0,563 
ϛϛ45(5) =5,706±0,09 

 

[Z14 
45(4) ] = Ϩ45(4) -  Ϩ45(3) 

 
Ϩ45(4) min = 5,48 
Ϩ45(4) max = 5,52 
ϦϨ45(3)  = 0,14 
Z14 

45(4)
 min = 0,025 

Z14 
45(4)

 max = 0,205 
Ϩ45(3) = 5,385±0,07 

[Z30
45(4)] = ϞϞ45(4) – 

3045(4),115(1) – 3045(3),115(1) – 
ϞϞ45(3) 

ϞϞ45(4) 
min = 4,98 

ϞϞ45(4) 
max = 5,02 

ϦϞϞ45(3)  = 0,14 
3045(4),115(1)  = ±0,03 
3045(3),115(1) = ±0,125 
Z30

45(4)
 min = 0,025 

Z30 
45(4)

 max = 0,515 
ϞϞ45(3) =4,73±0,07 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.6 
[Z28

45(2)] = ϙϙ45(2) – 
2845(2),115(1) – 2845(1),115(1) – 
ϙϙ45(1)  

ϙϙ45(2) 
min =14,965 

ϙϙ45(2) 
max = 15,035 

Ϧϙϙ45(1)  = 0,27 
2845(2),115(1)= ±0,1 
2845(1),115(1)= ±0,4 
Z28

45(2)
 min = 0,025 

Z28 
45(2)

 max = 1,365 
ϙϙ45(1) 
=14,305±0,135 

[Z17 
35(1)] = ϗ35(1) – 

1735(1),115(1) – 1725(2),115(1) – 
ϗ25(2) 

ϗ35(1) 
min = 55 

ϗ35(1) 
max =55,0175 

Ϧϗ25(2) = 0,0435 
1735(1),115(1) = ±0,02 
1725(2),115(1) = ±0,05 
Z17 

35(1)
 min = 0,0032 

Z17 
35(1)

 max = 0,2042 
2ϗ25(2)  = 
=109,7666 +0,087 

 
 

[Z22 
30(3)] = Ϡ30(3) – 

2230(3),115(1) – 2220(3),115(1) – 
Ϡ20(3) 

 

Ϡ30(3) 
min = 47,5 

Ϡ30(3) 
max =47,57 

ϦϠ20(3)= 0,175 
2230(3),115(1) = ±0,08 
2220(3),115(1) = ±0,2 
Z22 

30(3)
 min = 0,025 

Z22 
30(3)

 max = 0,83 
2Ϡ20(3)  =94,04 +0,35 

 
 

[Z23
30(3)] = ϡ20(3) – 

2320(3),115(1) – 2330(3),115(1) – 
ϡ30(3) 

 

ϡ30(3) 
min = 44,43 

ϡ30(3) 
max =44,5 

Ϧϡ20(3)= 0,175 
2330(3),115(1) = ±0,08 
2320(3),115(1) = ±0,2 
Z23 

30(3)
 min = 0,025 

Z23 
30(3)

 max = 0,83 
2ϡ20(3)  =89,96 -0,35 

 
 

[Z15
30(2)] = ϖ30(2) – 

1530(2),1930(1) – 1520(2),1920(1) 
– ϖ20(2) 

 

ϖ30(2) 
min = 58 

ϖ30(2) 
max =58,07 

Ϧϖ20(2)= 0,175 
1530(2),1930(1) = ±0,08 
1520(2),1920(1) = ±0,2 
Z15 

30(2)
 min = 0,025 

Z15 
30(2)

 max = 0,83 
2ϖ20(2)  =115,04 +0,35 

 
 

[Z24 
30(2)] = Ϣ30(2) – 

2430(2),115(1) – 2420(2),115(1) – 
Ϣ20(2) 

 

Ϣ30(2) 
min = 41,5 

Ϣ30(2) 
max =41,57 

ϦϢ20(2)= 0,175 
2430(2),115(1) = ±0,08 
2420(2),115(1) = ±0,2 
Z24

30(2)
 min = 0,025 

Z24 
30(2)

 max = 0,83 
2Ϣ20(2)  =82,04 +0,35 

 
 

[Z26 
30(2)] = Ϥ30(2) – 

2630(2),115(1) – 115(1),1710(2) – 
1710(2),15(1) – 2610(2),15(1) – 
Ϥ10(2) 

Ϥ30(2) 
min = 35,5 

Ϥ30(2) 
max =35,56 

ϦϤ10(2)= 0,15 
2630(2),115(1) = ±0,08 
115(1),1710(2) = ±0,15 
1710(2),15(1) = ±0,2 
2610(2),15(1) = ±0,2 

Z26 
30(2)

 max = 1,495 
2Ϥ10(2)  = 69,39+0,15 
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 Z26
30(2)

 min = 0,025  

[Z19 
30(1)] = ϙ20(1) – 

1920(1),115(1) – 1930(1),115(1) – 
ϙ30(1) 

 

ϙ30(1) 
min = 50,39 

ϙ30(1) 
max =50,5 

Ϧϙ20(1)= 0,175 
1920(1),115(1) = ±0,2 
1930(1),115(1) = ±0,125 
Z19

30(1)
 min = 0,025 

Z19
30(1)

 max = 0,96 
2ϙ20(1)  =102,05 -0,35 

 
 

[Z20
25(3)] = Ϛ25(3) – 

2025(3),2610(2) – 2010(3),2610(2) 
– Ϛ10(3) 

 

Ϛ25(3) 
min = 50 

Ϛ25(3) 
max =50,07 

ϦϚ10(3)= 0,175 
2025(3),2610(2) = ±0,08 
2010(3),2610(2)= ±0,2 
Z20

25(3)
 min = 0,025 

Z20
25(3)

 max = 0,83 
2Ϛ10(3)  = 99,04+0,35 

 
 

[Z17 
25(2)] = ϗ25(2) – 

1725(2),115(1) – 115(1),1710(2) – 
ϗ10(2) 

ϗ25(2) 
min = 54,8833 

ϗ25(2) 
max =54,9268 

Ϧϗ10(2) = 0,175 
1725(2),115(1) = ±0,05 
115(1),1710(2) = ±0,15 
Z17 

25(2)
 min = 0,025 

Z17 
25(2)

 max = 0,4685 
2ϗ10(2)  = 
=108,9666 +0,35 

 
 

[Z18 
25(2)] = Ϙ25(2) – 

1825(2),115(1) – 115(1),1710(2) – 
1710(2),15(1) – 1810(2),15(1) - 
Ϙ10(2)  

 

Ϙ25(2) 
min = 52,5 

Ϙ25(2) 
max =52,57 

ϦϘ10(2) =0,175 
1825(2),115(1) =± 0,08 
115(1),1710(2) = ±0,15 
1710(2),15(1)=±0,2 
1810(2),15(1) = ±0,2 
Z18 

25(2)
 min = 0,025 

Z18 
25(2)

 max = 1,53 
2Ϙ10(2)  = 
=103,34+0,35 

 
 

[Z25
25(2)] = ϣ25(2) – 

2525(2),2610(2) – 2510(3),2610(2) 
– ϣ10(3)  

 

ϣ25(2) 
min = 40 

ϣ25(2) 
max =40,07 

Ϧϣ10(3) = 0,175 
2525(2),2610(2) = ±0,08 
2510(3),2610(2)  = ±0,2 
Z25 

25(2)
 min = 0,025 

Z25 
25(2)

 max = 0,83 
2ϣ10(3)  =79,04+0,35 

 
 

[Z1 
15(1) ] = ϔ5(1) – 1710(2),15(1) 

– 115(1),1710(2) – ϔ15(1)  

 

ϔ15(1) 
min = 82,695 

ϔ15(1) 
max =82,75 

Ϧϔ5(1) = 0,4 
1710(2),15(1) = ±0,2 
115(1),1710(2) = ±0,1 
Z1 

15(1)
 min = 0,025 

Z1 
15(1)

 max = 0,88 
2ϔ5(1)  =166,55-0,4 

 
 

[Z26 
10(2)] = Ϥ10(2) – 2610(2),15(1) 

– 15(1),260 – Ϥ0 
 

Ϥ10(2) 
min =34,695 

Ϥ10(2) 
max =34,845 

ϦϤ0 = 0,37 
 

Z26 
10(2)

 max = 1,495  Ϥ             
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 2610(2),15(1) = ±0,2 
15(1),260 = ±0,25 
Z26 

10(2)
 min = 0,075 

 

[Z1
5(1) ] = ϔ0 – 10,260 – 

15(1),260 – ϔ5(1) 

 

ϔ5(1) 
min = 83,075 

ϔ5(1) 
max =83,275 

Ϧϔ0= 0,5 
10,260 = ±0,6 
15(1),260  = ±0,25 
Z1 

5(1)
 min = 0,075 

Z1 
0
 max = 2,475  ϔ                

 

 
ϖ ϼ Ͽϼ  ϹϺ Ϲ ϴ ϼ Ϲ ϴϻ Ϲ  ϼ ϴϻ Ϲ  ϻϴϷ ϶Ͼϼ  Ϲ Ϲ Ͽϼ ϹϽ  

ϴϻ Ϲ ϶ ( . ϼ Ͼ 2.6). 
Ϣ Ϲ ϴ ϼ  050 Ϩ ϹϻϹ ϴ   ϫϣϧ, IV ϻϼ ϼ . 
Ϙϴ : S50(4)

 min= 9,85 ; S50(4)
 max = 10 ; ϦS50(3) = 0,35 . 

 
Ϡϼ ϼ ϴϿ Ͻ ϼ Ͼ ϴ ϵ ϴϵ Ͼ  ϴ϶Ϲ  Ϲ ϶ϴ ϼ Ϲϸ Ϲ ϶ ϹϷ  

Ϲ ϸϴ ϵ ϴϵ Ͼϼ: 
Z49

50(4)
min = 0,025  

ϥ ϴ϶Ͽ Ϲ  ϴ϶ Ϲ ϼϹ ϶ ϶Ϲ ϶ϼϼ  Ϲ Ͻ Ͽϼ ϹϽ  ϴϻ Ϲ ϶: 
[Z49

50(4) ] = S50(3) – S50(4) 
ϘϴϿϹϹ ϹϸϹϿϼ  ϶ϹϿϼ ϼ϶ϴ ϼϹ ϼ Ϲ ϴ ϼϹ ϻ϶Ϲ : 

Z49
50(4) 

min = S50(3)
min – S50(4)

max 

ϖ ϴϻϼ  Ϲϼϻ϶Ϲ  ϶ϹϿϼ ϼ  S50(3)
min: 

S50(3)
min = S50(4)

max + Z49
50(4) 

min  

S50(3)
min = 10 + 0,025 = 10,025  

S50(3)
max = S50(3)

min + ϦS50(3) 
S50(3)

max = 10,025 + 0,35 = 10,375  
Ϣ ϹϸϹϿϼ  ϴϾ ϼ ϴϿ Ͻ ϼ Ͼ ϴ ϵ ϴϵ Ͼ : 

Z49
50(4) 

max = S50(3) max – S50(4)
min 

Z38
50(4) 

max = 10,375 – 9,85 = 0,525  

ϡ ϼ ϴϿ Ͻ ϴϻ Ϲ : 
S50(3)  = S50(3) max – es 

S50(3)  = 10,375 – 0 = 10,375  

S50(3) = 10,375-0,35  

Ϣ ϴϿ Ϲ ϴ϶ Ϲ ϼ , ϴ϶ϿϹ Ϲ  Ϲ Ϲ Ͽϼ ϹϽ  ϴϻ Ϲ ϶, 
ϴ ϼ ϶ϴ  ϴ ϴϿ Ϸϼ . ϤϹϻ Ͽ ϴ  ϴ ϴ ϶ ϸϼ  ϶ ϴϵϿϼ  2.7. 
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ϦϴϵϿϼ ϴ 2.7 - ϤϹϻ Ͽ ϴ  ϴ ϴ ϴϻ Ϲ  Ϲ ϹϽ  Ϲ Ϲ Ͽϼ ϹϽ  ϴϻ Ϲ ϶ 

ϧ ϴ϶ Ϲ ϼϹ Ϝ ϸ Ϲ ϸϴ Ϲ,               ϔ 

           Zmax,  
[Z34

50(4) ] = ϳ50(3) + 
S50(3) – S50(4) – ϳ50(4) 

 

ϳ50(4)
min= 25,958 

ϳ50(4)
max= 26,042 

S50(3) min= 10,025 
S50(3) max= 10,375 
S50(4) min= 9,85 
S50(4) max= 10 
Ϧϳ50(3) = 0,33 
Z34

50(4)
min=  0,025 

 

Z34
50(4)

max = 0,939 
ϳ50(3) = 26,207±0,165 
 

[Z50
50(4) ] = ϯ50(4) – 

ϯ50(3) 

 

ϯ50(4) min= 7,931 
ϯ50(4) max= 8,069 
Ϧϯ50(3) = 0,3 
Z50

50(4)
min=  0,025 

 

Z50
50(4)

max = 0,463 
ϯ50(3) = 7,756±0,15 
 

[Z53
45(6) ] = Y45(6) – 

Y45(5) 

 

Y45(6) min= 3,936 
Y45(6) max= 4,064 
ϦY45(5) = 0,38 
Z53

45(6)
min=  0,025 

 

Z53
45(6)

max = 0,533 
Y45(5) =3,721 ±0,19 
 

[Z52
45(4) ] = V45(4) – 

V45(3) 

 

V45(4) min= 3,94 
V45(4) max= 4,06 
ϦV45(3) = 0,22 
Z52

45(4)
min=  0,025 

 

Z52
45(4)

max = 0,365 
V45(3) = 3,805±0,11 
 

[Z54
45(2) ] = Z45(2) – 

Z45(1) 

 

Z45(2) min= 1,94 
Z45(2) max= 2,06 
ϦZ45(1) = 0,22 
Z54

45(2)
min=  0,025 

 

Z54
45(2)

max = 0,365 
Z45(1) = 1,805±0,11 
 

[Z48
35(1) ] = R35(1) – 

R25(2) 

 

R35(1)
min= 11 

R35(1) max= 11,098 
ϦR25(2)= 0,123 
Z48

35(1)
min=  0,0063 

 

Z48
35(1)

max = 0,2273 
R25(2) = 10,8707+0,123 

 

[Z33
30(3) ] = ϟϟ30(3) – 

ϟϟ20(3) 

 

ϟϟ30(3) min= 6,882 
ϟϟ30(3) max= 7,118 
Ϧϟϟ20(3) = 0,56 
Z33

30(3)
min=  0,05 

 
 
 

Z33
30(3)

max = 0,846 
ϟϟ20(3)=6,552 ±0,28 
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[Z35
30(2) ] = ϭ30(2) – 

ϭ20(2) 

 

ϭ30(2) min= 6,882 
ϭ30(2) max= 7,118 
Ϧϭ20(2) = 0,56 
Z35

30(2)
min=  0,05 

 

Z35
30(2)

max = 0,846 
ϭ20(2)=6,552 ±0,28 

 

[Z55
25(1) = Ϭ15(1) – 

Ϭ25(1) 

 

Ϭ25(1)
min= 40,738 

Ϭ25(1)
max= 41 

ϦϬ15(1) = 0,862 
Z55

25(1)
min= 0,0063 

 

Z55
25(1)

max = 1,1303 
Ϭ15(1)= 41,8683-0,862 

[Z32
15(1) ] = Ϭ10(1) – 

Ϭ15(1) 

 

Ϭ15(1)
min= 41,0063 

Ϭ15(1)
max= 41,8683 

ϦϬ10(1) = 1,42 
Z32

15(1)
min= 0,05 

 

Z32
15(1)

max = 1,47 
Ϭ10(1)=43,3383-1,42 

[Z55
10(1) ] = Ϭ5(1) – 

Ϭ10(1) 

 

Ϭ10(1)
min= 41,9183 

Ϭ10(1)
max= 43,3383 

ϦϬ5(1) = 1,42 
Z55

10(1)
min= 0,05 

 

Z55
10(1)

max = 2,89 
Ϭ5(1)=44,8083 -1,42 

[Z32
5(1) ] = Ϭ0 – Ϭ5(1) 

 
Ϭ5(1)

min= 43,3883 
Ϭ5(1)

max= 44,8083 
ϦϬ0 = 0,62 
Z32

5(1)
min= 0,1 

 

Z32
5(1)

max = 2,14 
Ϭ0 = 45,5283-0,62 

[Z36
30(1) ] = ϱ20(1) + 

Ϭ15(1) – Ϭ25(1) – ϱ30(1) 

 

Ϭ15(1)
min= 41,0063 

Ϭ15(1)
max= 41,8683 

Ϭ25(1)
min= 40,738 

Ϭ25(1)
max= 41 

ϱ30(1)
min= 33,929 

ϱ30(1)
max=34,071  

Ϧϱ20(1)  = 1,42 
Z36

30(1)
min=  0,05 

 

Z36
30(1)

max = 2,4677 
ϱ20(1) =34,8247 ±0,71 

 

[Z39
30(2) ] = g30(2)+ 

ϱ30(1)+ Ϭ25(1)- Ϭ15(1)- 
ϱ20(1) – g20(2) 

g30(2)
min= 1,85 

g30(2)
max=2,15 

ϱ30(1)
min= 33,929 

ϱ30(1)
max=34,071  

Ϭ25(1)
min= 40,738 

 
 
 
 

Z39
30(2) max =1,285 

g20(2)  =1,02 ±0,205 
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 Ϭ25(1)
max= 41 

Ϭ15(1)
min= 41,0063 

Ϭ15(1)
max= 41,8683 

ϱ20(1) min= 34,1147 
ϱ20(1) max= 35,5347 
Ϧg20(2) = 0,41 
Z39

30(2)
min=  0,05 

 

 

[Z41
25(3) ] = G25(3) + 

Ϭ25(1) – Ϭ15(1) – G10(3) 

 

G25(3) min= 30,929 
G25(3) max= 31,071 
Ϭ25(1)

min= 40,738 
Ϭ25(1)

max= 41 
Ϭ15(1)

min= 41,0063 
Ϭ15(1)

max= 41,8683 
ϦG10(3)= 1,42 
Z41

25(3)
min=  0,05 

 

Z41
25(3)

max = 2,736 
G10(3)= 29,0387±0,71 

[Z42
25(3) ] = I25(3)+  

G25(3) + Ϭ25(1) – Ϭ15(1) 
– G10(3) – I10(3) 

 

I25(3) min= 6,982 
I25(3) max= 7,018 
G25(3) min= 30,929 
G25(3) max= 31,071 
Ϭ25(1)

min= 40,738 
Ϭ25(1)

max= 41 
Ϭ15(1)

min= 41,0063 
Ϭ15(1)

max= 41,8683 
G10(3) min= 28,3287 
G10(3) max= 29,7487 
ϦI10(3)= 0,36 
Z42

25(3)
min=  0,05 

 

Z42
25(3)

max = 3,132 
I10(3)= 6,802±0,18 

[Z44
25(2) ] = L25(2) + 

Ϭ25(1) – Ϭ15(1) – L10(2) 

 

L25(2) min= 20,934 
L25(2) max= 21,066 
Ϭ25(1)

min= 40,738 
Ϭ25(1)

max= 41 
Ϭ15(1)

min= 41,0063 
Ϭ15(1)

max= 41,8683 
ϦL10(2)=1,32 
Z44

25(2)
min=  0,05 

 
 
 
 
 

Z44
25(2)

max = 2,626 
L10(2)= 19,0937 ±0,66 
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[Z48
25(2) ] = R25(2) + 

Ϭ25(1) – Ϭ15(1) – R10(2) 

 

R25(2) min= 10,8707 
R25(2) max= 10,9937 
Ϭ25(1)

min= 40,738 
Ϭ25(1)

max= 41 
Ϭ15(1)

min= 41,0063 
Ϭ15(1)

max= 41,8683 
ϦR10(2)= 1,16 
Z48

25(2)
min=  0,05 

Z48
25(2)

max = 2,457 
R10(2)= 8,5304 +1,16 

 

 
2.3.3 Ϣ ϿϹ ϼϹ Ͼϼϻϴ ϻϴϷ ϶Ͼϼ 
 
ϣ  ϴ ϼ ϴ  ϴϻ Ϲ ϴ  ϼ  Ͼϼϻ ϻϴϷ ϶Ͼϼ  ϴϻ Ϲ ϴ ϼ. Ϣ  

Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 2.8. 
 

 
 

Ϥϼ Ͼ 2.8– ϱ Ͼϼϻ ϻϴϷ ϶Ͼϼ  ϴϻ Ϲ ϴ ϼ 
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2.4 Ϥϴ Ϲ  ϹϺϼ ϶ Ϲϻϴ ϼ   
 

ϖ Ͼϴ Ϲ ϶Ϲ ϼ Ϲ ϴ ϴ Ϲ ϴ ϹϺϼ ϶ Ϲϻϴ ϼ  ϼ ϼ ϴϹ  05 Ϲ ϴ ϼ  (Ι 
ϻϼ ϼ ), Ϲ ϴ ϵ ϴϵ Ͼϼ Ͼ Ͻ ϼ϶ϹϸϹ ϴ ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  1.9. 
 
ϗϿ ϵϼ ϴ Ϲϻϴ ϼ  ϹϸϹϿ Ϲ   ϿϹ [4] 
                     

 
ϷϸϹ ϡ Ϲϸ – ϼ ϼ ϴ ϸϹ ϴϿϼ, Ͽ Ϲ Ͻ ϴ Ϲϸ ϸ ϹϽ Ϲ ϴ ϼϼ, , 

ϡ Ϲϸ.= 45,5283 ; 
 
ϡ ϵ  – ϼ ϼ ϴ ϸϹ ϴϿϼ, Ͽ Ϲ ϴ  ϶ Ϲ Ϲ ϵ ϴϵ Ͼϼ, ,  
ϡ ϵ .=44,8083 ; 
i – Ͼ Ͽϼ Ϲ ϶  ϸ ϶; 
i = 1 

t = (45,5283-44,8083)/1 = 0,72 . 
 

 

Ϥϼ Ͼ 2.9 - ϥ Ϲ ϴ ϵ ϴϵ Ͼϼ ϸϿ  Ϲ ϴ ϼϼ 05 (Ι ϻϼ ϼ ) 
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Ϣ ϹϸϹϿ Ϲ  ϸϴ   ϿϹ [4] 
 

S
K

ò
SS  , / ϵ, 

ϷϸϹ SϦ – ϸϴ ϴ ϴϵϿϼ ϴ , / ϵ, 
SϦ = 0,55 / ϵ; 
KS – ϴ϶ Ͻ Ͼ ϼ ϼϹ ,  
KS = Ksn ∙ KsϜ ∙ Ksϛ ∙ KsϚ ∙ KsϠ, 

ϷϸϹ Ksn - ϴ϶ Ͻ Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼϹ ϶Ϲ ϼ, 
Ksn = 0,8; 
KsϜ - ϴ϶ Ͻ Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴ Ϲ ϼϴϿ ϼ Ϲ ϴ, 
KsϜ = 1,0; 
Ksϛ - ϴ϶ Ͻ Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶Ϲ ϸ  ϴϿϼ 

ϵ ϴϵϴ ϶ϴϹ Ͻ ϸϹ ϴϿϼ, 
Ksϛ  = 0,8; 
KsϚ  - ϴ϶ Ͻ Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϸϼϴ Ϲ  ϵ ϴϵϴ ϶ϴϹ Ͻ 

϶Ϲ ϼ, 
KsϚ  = 1,0; 
KsϠ - ϴ϶ Ͻ Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ϸ  ϵ ϴϵϴ ϶ϴϹ Ϸ  

ϴ Ϲ ϼϴϿϴ, 
KsϠ = 1,07; 
 

KS = 0,8 ∙ 1,0 ∙ 0,8 ∙ 1,0 ∙ 1,07 = 0,6848; 
 

S = 0,55 ∙ 0,6848 = 0,38 / ϵ. 
 
ϣ ϼ ϼ ϴϹ    ϴ  ϴ Ͼϴ S  = 0,4 / ϵ. 

Ϣ ϹϸϹϿ Ϲ  Ͼ  Ϲϻϴ ϼ   ϿϹ [4] 

 
V = V  ∙ Ϟv, / ϼ , 

 
ϷϸϹ  V  – Ͼ  Ϲϻϴ ϼ  ϴϵϿϼ ϴ , / ϼ , 

V  = 239 / ϼ ; 
KV – ϴ϶ Ͻ Ͼ ϼ ϼϹ , 
KV = Kvm ∙ Kvϼ ∙ Kvφ ∙ KvϺ ∙ Kvn ∙ Kv , 

ϷϸϹ Kvϼ  - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴ Ϲ ϼϴϿ ϼ Ϲ ϴ, 
Kvϼ  = 1,0; 
Kvφ - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϷϿϴ϶ Ͻ Ϸ Ͽ ϶ Ͽϴ Ϲ, 
Kvφ = 1,0; 
KvϺ - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϸϼϴ Ϲ  ϵ ϴϵϴ ϶ϴϹ Ͻ ϶Ϲ ϼ, 
KvϺ = 1,0; 
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Kvn - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼϹ ϶Ϲ ϼ, 
Kvn = 0,75; 
Kv  - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ͽ ϶ϼ  ϵ ϴϵ Ͼϼ, 
Kv  = 1,0; 
 

KV = 1,0 ∙ 1,0 ∙ 1,0 ∙ 0,75∙ 1,0 = 0,75 
 

V = 239∙ 0,75 = 179,25 / ϼ . 

ϫϴ ϴ ϶ ϴ Ϲ ϼ  ϼ ϸϹϿ  ϶ ϴϺϴϹ  ϼϻ Ͼ ϼ Ϲϻϴ ϼ   ϿϹ 
 

Dπ
V1000

n



 , ϵ/ ϼ . 

 
ϣ ϸ ϴ϶ϼ϶ ϻ ϴ Ϲ ϼ , Ͽ ϴϹ  
 

Ч=
1000∙179,25
3,14∙165,55 =344,8 ϵ/ ϼ  

 
 

ϣ ϼ ϼ ϴϹ   ϴ  ϴ Ͼϴ Ч = 400 ϵ/ ϼ .  

ϣ ϼ Ϲ ϻ ϴ Ϲ ϼϹ Ͼ ϼ Ϲϻϴ ϼ  ϹϸϹϿ Ϲ   ϿϹ 
 

1000

nDπ
V


 , / ϼ ; 

 
                             ϵ ϼ  

 
ϤϹϺϼ  Ϲϻϴ ϼ  ϸϿ  ϴϿ  Ϲ Ϲ ϸ ϶ ϴ ϼ ϶ϴ  ϴ ϴϿ Ϸϼ . ϤϹ-

ϻ Ͽ ϴ  ϴ Ϲ ϴ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 2.8. ϣ ϼ  ϼ ϶ϴϹ ,  Ϲ ϴ ϼϼ 
Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ ϶ Ϲ Ͽ Ϸϼ Ϲ Ͼ  Ϲ Ϲ ϵ ϸ  ϻϴ ϼ ϴ , ϴ ϼ ϴ   

϶ Ϸ  Ϲ Ϲ ϸϴ, ϴϾ ϾϴϾ ϶ Ϲ ϶  Ϲ Ϲ ϸϹ ϴ ϴ϶Ͽϼ϶ϴϹ  ϼ ϻϴϾ Ϲ Ͽ Ϲ  ϻϴϷ -
϶Ͼϴ. 
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ϦϴϵϿϼ ϴ 2.8– ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϹϺϼ ϶ Ϲϻϴ ϼ  
№ 

Ϲ ϴ ϼϼ 
Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼ  ϣ ϼ Ϲ ϻ ϴ Ϲ ϼ  
S, / ϵ n, ϵ/ ϼ  V, / ϼ  S, / ϵ n, ϵ/ ϼ  V, / ϼ  

05 
I ϻϼ ϼ  

0,38 344,8 198,5 0,4 400 207,9 

10 
I ϻϼ ϼ  

0,38 311,7 156,8 0,4 315 164,7 

10 
II ϻϼ ϼ  

0,47 146,91 48,6 0,5 160 54,7 

10 
III ϻϼ ϼ  

0,26 205 28,1 0,3 100 31,09 

15 
I ϻϼ ϼ  

0,4 360,8 198,3 0,4 400 207,9 

20 
I ϻϼ ϼ  

0,33 375 120,3 0,35 400 128,2 

20 
II ϻϼ ϼ  

0,47 135,68 38,7 0,5 160 41,2 

20 
III ϻϼ ϼ  

0,33 83,88 25 0,35 100 29,5 

25 
I ϻϼ ϼ  

0,3 283,25 181,2 0,32 355 184,4 

25 
II ϻϼ ϼ  

0,7 157,29 51,4 0,7 180 59,3 

25 
III ϻϼ ϼ  

0,7 157,29 54,4 0,7 180 56,52 

30 
I ϻϼ ϼ  

0,32 398,2 124,7 0,35 400 126,8 

30 
II ϻϼ ϼ  

0,46 155 31,2 0,5 160 41,7 

30 
III ϻϼ ϼ  

0,28 85,2 25,2 0,35 100 29,8 

35 
I ϻϼ ϼ  

0,25 178,6 54,1 0,4 180 62,2 

40 0,47 348 13,5 0,5 355 14,49 
45 
I ϻϼ ϼ  

38 489 20,1 40 500 22,5 

45 
II ϻϼ ϼ  

38 489 20 40 500 23,5 

45 
III ϻϼ ϼ  

14,05 456 5,5 15 500 7,4 

45 
IV 

ϻϼ ϼ  
 

14,05 456 5,6 15 500 7,9 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.8 
45 
V ϻϼ ϼ  

13,5 490 6,7 15 500 8,9 

45 
VI 

ϻϼ ϼ  
13,5 490 8,4 15 500 9,4 

50 
I ϻϼ ϼ  

15 377 185,6 15 400 190,5 

50 
II ϻϼ ϼ  

15 377 179,5 15 400 188,4 

50 
III ϻϼ ϼ  

14 389 135,6 15 400 145,5 

50 
IV 

ϻϼ ϼ  
14 389 134,7 15 400 143,8 

50 
V ϻϼ ϼ  

38,05 680 15,5 40 700 19,8 

50 
VI 

ϻϼ ϼ  
38,05 489 20,1 40 500 23,5 

50 
VII 

ϻϼ ϼ  
31 775 14,8 35 800 16,8 

50 
VIII 

ϻϼ ϼ  
1,2 98,6 1,9 1,25 100 2,5 

55 
I ϻϼ ϼ  

0,1 489,9 13,5 0,1 500 14,1 

55 
II ϻϼ ϼ  

0,1 497 13,6 0,1 500 16,8 

55 
III ϻϼ ϼ  

0,1 476,5 13,1 0,1 500 16,5 

55 
IV 

ϻϼ ϼ  
1,23 98,6 2,4 1,5 100 3,1 

55 
V ϻϼ ϼ  

1,23 98,6 2,6 1,5 100 3,8 
 

ϣ ϼ  ϶Ϲ ϾϹ ϵ ϸ ϶ϴ ϼ   ϼ ϴϾ ϼ ϴϿ ϴ  ϼϿϴ Ϲϻϴ ϼ  
ϴ ϼ ϶ϴϹ  ϸϿ  Ϲ Ϲ ϸϴ  ϴϼϵ Ͽ ϼ  ϼ Ͼ  (϶ ϸϴ  Ͽ ϴϹ  

ϻϼ ϼ  III  Ϲ ϴ ϼϼ 25  ϼ Ͼ  3,132 ), ϴϾ ϾϴϾ  ϶  Ͽ ϴϹ 
ϵ ϸϹ  ϼ Ϲ  ϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ.  

Ϡ  Ϲϻϴ ϼ  ϼ ϶Ϲ ϿϹ ϼϼ ϹϸϹϿ Ϲ   ϿϹ [3] 
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 Ϲϻ   ϴϵϿ          , 

 
ϷϸϹ N ϴϵϿ. –  Ϲϻϴ ϼ   ϴϵϿϼ Ϲ, Ͼϖ , 
 

N ϴϵϿ. = 0,55 Ͼϖ ; 
ϞN – Ͼ ϼ ϼϹ , ϻϴ϶ϼ ϼϽ  ϵ ϴϵϴ ϶ϴϹ Ϸ  ϴ Ϲ ϼϴϿϴ, 
ϞN = 1,25. 
  Ϲϻ                         Ͼϖ  

 
ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϴϿ Ͻ ϴϵ  ϴ Ͼϴ  ϹϷ  ϼ϶ ϸϴ ϸ ϿϺ ϴ 

ϸ ϶ϿϹ ϶  Ͽ ϶ϼ  
 

η
N

N  , Ͼϖ  

 
ϷϸϹ η – Ͼ ϼ ϼϹ  ϿϹϻ Ϸ  ϸϹϽ ϶ϼ  ϴ Ͼϴ,  

η=0,8 
ϘϿ  Ϲ ϴ ϼϼ 25 ϴϻ ϴ Ϲ  ϴ Ͼ ϸϹϿϼ NEF 400. Ϡ  ϹϷ  ϼ϶ ϸϴ 

ϴ϶ ϴ 11,5 Ͼϖ .      Ͼϖ         Ͼϖ  

 
     Ͼϖ      Ͼϖ  
 
 

ϧ Ͽ ϶ϼϹ ϶ Ͽ Ϲ . ϛ ϴ ϼ   ϴ Ͼϴ ϸ ϴ ϴ  ϸϿ  ϵϹ Ϲ Ϲ ϼ  
ϹϷ  ϴϿ Ͻ ϴϵ . 

 
2.5 ϡ ϼ ϶ϴ ϼϹ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϴ ϼϽ 

ϣϹ ϶  ϴ  ϼ ϶ϴ ϼ  ϶Ͽ Ϲ  ϹϸϹϿϹ ϼϹ ϶ Ϸ  
( Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ ) ϶ Ϲ Ϲ ϼ ϴ Ϲ ϴ ϼ . 

Ϣ ϶ Ϲ ϶ Ϲ  ϸ Ϸ  Ϲ Ϲ ϸϴ ϹϸϹϿ Ϲ   ϿϹ [5] 
 

Sn

iL
o

t



 , ϼ  

 
ϷϸϹ L - ϶ϹϿϼ ϼ ϴ ϼ ϸ϶ϼϺϹ ϼ  ϼ Ϲ ϴ, ; 

i - ϼ Ͽ  ϴϵ ϼ  ϸ ϶. 
ϖϹϿϼ ϼ ϴ ϼ ϸ϶ϼϺϹ ϼ  ϼ Ϲ ϴ ϴ ϸϼ   ϿϹ 
 

L=L1+L2+L3, , 
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ϷϸϹ L1 - ϸϿϼ ϴ ϵ ϴϵϴ ϶ϴϹ Ͻ ϶Ϲ ϼ ϸϹ ϴϿϼ, ; 
L2 - ϸϿϼ ϴ ϶ Ϲϻϴ ϼ , ; 
L3 - ϸϿϼ ϴ Ϲ ϹϵϹϷϴ,  
L3=2...3 . 
ϘϿϼ ϴ ϶ Ϲϻϴ ϼ  ϴ ϼ ϶ϴϹ   ϿϹ [5] 
 

tg

t
2

L  , , 

 
ϷϸϹ φ – ϷϿϴ϶ Ͻ Ϸ Ͽ ϶ Ͽϴ Ϲ, º. 

 

ϣ ϼ϶Ϲϸ  ϼ Ϲ  ϴ ϴ ϶ Ϸ  ϶ Ϲ Ϲ ϼ ϸϿ  Ι ϻϼ ϼϼ Ϲ ϴ ϼϼ 05. 
Ϝ ϸ Ϲ ϸϴ Ϲ ϸϿ  ϴ ϴ: 

- ϸϿϼ ϴ ϵ ϴϵϴ ϶ϴϹ Ͻ ϶Ϲ ϼ L1 =93,58 ; 
- ϹϺ ϼϽ ϼ Ϲ  - ϹϻϹ  ϸ Ͻ Ϸ Ͻ  ϷϿ  φ = 45°; 
- ϼ Ͽ  ϸ ϶ i = 1; 
- ϷϿ ϵϼ ϴ Ϲϻϴ ϼ  t = 0,72 . 

 
ϤϹϺϼ , ϴ ϼ ϴ Ϲ ϶ ϸ ϴϻϸϹϿϹ 2.4: n = 400 ϵ/ ϼ , S = 0,4 / ϵ.  
Ϧ Ϸϸϴ   ϼ  ϸϴ  
 

0,72
tg45

0,72
2

L  , , 

 
 

L = 93,58+0,72+3 = 97,3  
 

Ϧ Ϸϸϴ ϶ Ϲ ϶ Ϲ  Ϲ Ϲ ϸϴ 
 

6,0
4,0400

13,97
o

t 



  ϼ . 

 
Ϣ ϶ Ϲ ϶ Ϲ  ϸϿ  ϴϿ  Ϲ Ϲ ϸ ϶ ϴ ϼ ϶ϴϹ  ϴ ϴϿ Ϸϼ . ϤϹ-

ϻ Ͽ ϴ  ϴ ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 2.9. ϣ ϼ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϲ ϶ Ϲ  
ϴ Ϲ ϴ ϼ  ϴ ϼ ϶ϴϹ   ϿϹ 

 





m

1i
o

t
o

T , ϼ , 

 
ϷϸϹ m – Ͼ Ͽϼ Ϲ ϶  Ϲ Ϲ ϸ ϶ ϴ Ϲ ϴ ϼϼ. 
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ϦϴϵϿϼ ϴ 2.9 – ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϶ Ϸ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  ϶ Ϲ Ϲ ϼ 
№ Ϲ ϴ ϼϼ 

 
L,  i n, ϵ/ ϼ  S, / ϵ to, ϼ  To, ϼ  

05 
I ϻϼ ϼ  

97,3 1 400 0,4 0,6 0,6 

10 
I ϻϼ ϼ  

52,4 1 315 0,4 0,4 

5,83 
10 

II ϻϼ ϼ  
48,32 8 160 0,5 4,8 

10 
III ϻϼ ϼ  

18,9 1 100 0,3 0,63 

15 
I ϻϼ ϼ  

91,2 1 400 0,4 0,57 0,57 

20 
I ϻϼ ϼ  

38,76 16 400 0,35 4,4 

6,1 
20 

II ϻϼ ϼ  
41,02 3 160 0,5 1,5 

20 
III ϻϼ ϼ  

7 1 100 0,35 0,2 

25 
I ϻϼ ϼ  

28,9 1 355 0,32 0,3 

0,71 
25 

II ϻϼ ϼ  
45,6 1 180 0,7 0,4 

25 
III ϻϼ ϼ  

0,5 2 180 0,7 0,01 

30 
I ϻϼ ϼ  

38,9 1 400 0,35 0,3 

1,0 
30 

II ϻϼ ϼ  
42,3 1 160 0,5 0,5 

30 
III ϻϼ ϼ  

7 1 100 0,35 0,2 

35 
I ϻϼ ϼ  

15,2 1 180 0,4 0,2 0,2 

40 16,7 1 355 0,5 0,1 0,1 
45 

I ϻϼ ϼ  
18 1 500 40 0,45 

3,76 
45 

II ϻϼ ϼ  
18 1 500 40 0,45 

45 
III ϻϼ ϼ  

8 1 500 15 0,53 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.9 
45 

IV ϻϼ ϼ  
8 1 500 15 0,53 

 
45 

V ϻϼ ϼ  
13,5 1 500 15 0,9 

45 
VI ϻϼ ϼ  

13,5 1 500 15 0,9 

50 
I ϻϼ ϼ  

508 3 400 15 76,2 

289 

50 
II ϻϼ ϼ  

508 1 400 15 25,4 

50 
III ϻϼ ϼ  

407 1 400 15 81,4 

50 
IV ϻϼ ϼ  

407 1 400 15 81,4 

50 
V ϻϼ ϼ  

15 1 700 40 3,0 

50 
VI ϻϼ ϼ  

50 8 500 40 20,0 

50 
VII ϻϼ ϼ  

15 2 800 35 0,8 

50 
VIII ϻϼ ϼ  

25 2 100 1,25 0,8 

55 
I ϻϼ ϼ  

38 1 500 0,1 0,76 

2,37 

55 
II ϻϼ ϼ  

38,5 1 500 0,1 0,77 

55 
III ϻϼ ϼ  

6 2 500 0,1 0,24 

55 
IV ϻϼ ϼ  

25 1 100 1,5 0,3 

55 
V ϻϼ ϼ  

25 1 100 1,5 0,3 

 
ϖ Ϸϴ ϹϿ Ϲ ϶ Ϲ , ϶ ϻϴ Ϲ  Ϲ Ϲ ϸ , ϹϸϹϿ Ϲ  ϴϵϿϼ  Ϲ-

ϸ   ϹϾ Ϲ ϸϴ ϼ . ϤϹϻ Ͽ ϴ  ϴ ϴ ϶ Ϸϴ ϹϿ Ϸ  ϶ Ϲ Ϲ ϼ -
ϴϺϹ  ϶ ϴϵϿϼ Ϲ 2.10. ϣ ϼ  ϶ Ϲ , ϻϴ ϴ ϼ϶ϴϹ Ϲ ϴ Ϲ Ϲ Ϲ Ϲ ϼϹ ϴ ϹϽ 
ϴ Ͼϴ, ϸϿ  ϶ Ϲ  Ϲ Ϲ ϸ ϶ ϴ϶  Ͽ . 
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ϦϴϵϿϼ ϴ 2.10 – Ϥϴ Ϲ  ϶ Ϸϴ ϹϿ Ϸ  ϶ Ϲ Ϲ ϼ 

№ Ϲ ϴ ϼϼ 

ϖ Ϸϴ ϹϿ Ϲ ϶ Ϲ , ϼ  

ϧ
ϴ

϶Ͼ
ϴ 

ϼ 
ϼϹ

 ϸ
Ϲ

ϴϿ
ϼ 

ϥ϶
ϻϴ

Ϲ 
 

Ϲ
Ϲ

ϸ
 

ϥ
Ϲ

ϴ 
ϼ

Ϲ
ϴ 

Ϝϻ Ϲ Ϲ ϼϹ 

Ϟ
Ͽ

Ϲ 
ϼϻ

Ϲ
Ϲ

ϼ
 

ϖ ϹϷ  

ϸϴ
ϼ 

ϴ
 

϶
ϴ

Ϲ
ϼ

 

ϡϴ 
Ϲ Ϲ ϸ, 

t϶ 

ϡϴ 
Ϲ ϴ ϼ , 

Ϧ϶ 

05 
I ϻϼ ϼ  

0,24 0,35 - - - 0,95 1,54 1,54 

10 
I ϻϼ ϼ  

0,17 - 0,4 0,06 0,05 1,35 2,03 

4,86 
10 

II ϻϼ ϼ  
- 0,29 0,4 0,06 0,05 0,98 1,6 

10 
III ϻϼ ϼ  

- 0,12 0,5 0,06 0,05 0,5 1,23 

15 
I ϻϼ ϼ  

0,24 0,21 - - - 0,9 1,35 1,35 

20 
I ϻϼ ϼ  

0,17 - 0,12 0,06 0,05 0,2 0,6 

5,26 
20 

II ϻϼ ϼ  
- 0,44 0,6 0,06 0,05 1,46 2,61 

20 
III ϻϼ ϼ  

- - 0,4 0,06 0,05 1,54 2,05 

25 
I ϻϼ ϼ  

0,17 - 0,5 0,06 0,05 1,54 2,32 

6,97 
25 

II ϻϼ ϼ  
- 1,35 0,8 0,08 0,07 1,2 2,5 

25 
III ϻϼ ϼ  

- - 0,8 0,08 0,07 1,2 2,15 

30 
I ϻϼ ϼ  

0,17 - 0,3 0,06 0,05 0,77 1,35 

3,05 
30 

II ϻϼ ϼ  
- 0,26 0,3 0,06 0,05 0,5 1,17 

30 
III ϻϼ ϼ  

- - 0,3 0,06 0,05 0,12 0,53 

35 
I ϻϼ ϼ  

0,17 0,25 0,8 - - 0,14 1,36 1,36 

40 
 
 
 

0,38 - - - - 0,15 0,53 0,53 



 

66 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.10 
45 

I ϻϼ ϼ  
0,45 - 0,12 - - 0,12 0,69 

3,64 

45 
II ϻϼ ϼ  

- - 0,12 1,1 0,08 0,65 1,95 

45 
III ϻϼ ϼ  

- - 0,12 - - 0,16 0,28 

45 
IV ϻϼ ϼ  

- - 0,12 0,08 0,08 0,16 0,44 

45 
V ϻϼ ϼ  

- - 0,12 - - 0,16 0,28 

45 
VI ϻϼ ϼ  

- - 0,12 - - 0,16 0,28 

50 
I ϻϼ ϼ  

0,87 - 0,12 - - 0,16 1,15 

14,59 

50 
II ϻϼ ϼ  

- - 0,12 0,08 0,08 0,16 0,44 

50 
III ϻϼ ϼ  

- 1,35 0,12 - - 0,19 1,66 

50 
IV ϻϼ ϼ  

- 1,35 0,12 0,06 0,05 1,01 2,59 

50 
V ϻϼ ϼ  

- 2,36 0,3 0,06 0,05 0,26 3,03 

50 
VI ϻϼ ϼ  

- 2,36 0,12 0,06 0,05 0,26 2,85 

50 
VII ϻϼ ϼ  

- 0,98 0,3 0,06 0,05 0,38 1,77 

50 
VIII ϻϼ ϼ  

- 0,98 - - - 0,12 1,1 

55 
I ϻϼ ϼ  

0,44 0,21 0,3 0,06 0,05 0,9 1,96 

7,34 

55 
II ϻϼ ϼ  

- 0,21 0,3 0,06 0,05 0,5 1,12 

55 
III ϻϼ ϼ  

- 0,21 0,3 0,06 0,05 0,9 1,52 

55 
IV ϻϼ ϼ  

- 0,21 0,3 0,06 0,05 0,9 1,52 

55 
V ϻϼ ϼ  

- 0,21 - 0,06 0,05 0,9 1,22 

 
ϡϴ ϶ Ϸϴ ϹϿ Ϲ ϶ Ϲ  ϶϶ ϸϼ  ϴ϶ Ͻ Ͼ ϼ ϼϹ , ϶ ϻϴ϶ϼ ϼ-
ϼ  ϴ Ͻ ϸ ϿϺϼ ϹϿ ϼ ϵ ϴϵ Ͼϼ ϴ ϼϼ ϸϹ ϴϿϹϽ  ϸ -

Ͼ ϼ . ϣ ϼ ϸ Ͼ ϼ ϵ ϴϵ Ͼϼ ϴ ϼϼ ϸϹ ϴϿϹϽ ϻϴ  Ϲ   Ͼ ϼ-
ϼϹ  ϴ϶Ϲ  Ϟ ϶ = 0,76.  
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ϛ ϴ Ϲ ϼ  ϶ Ϸϴ ϹϿ Ϸ  ϶ Ϲ Ϲ ϼ   ϴ϶ Ϸ  Ͼ ϼ ϼϹ ϴ 

ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 2.11 
 
ϦϴϵϿϼ ϴ 2.11 – Ϥϴ Ϲ  ϶ Ϸϴ ϹϿ Ϸ  ϶ Ϲ Ϲ ϼ  Ϲ  ϴ϶ Ϸ  
Ͼ ϼ ϼϹ ϴ 

№ Ϲ ϴ ϼϼ Ϟ ϶ Ϧ϶, ϼ  Ϟ ϶·Ϧ϶, ϼ  
05 

0,76 

1,54 1,17 
10 4,86 3,69 
15 1,35 1,03 
20 5,26 3,99 
25 6,97 7,73 
30 3,05 2,32 
35 1,36 1,03 
40 0,53 0,4 
45 3,64 2,77 
50 14,59 11,09 
55 7,34 5,58 

 
ϡ ϴ Ϸ  ϶ Ϲ Ϲ ϼ ϹϸϹϿ Ϲ   ϿϹ: 
 

  











 


100
ϢϦϘϦϢϕϥϦ

1϶Ϧ϶ϞϦϦ , ϼ , 

 

ϷϸϹ ϦϢϕϥ - ϶ Ϲ  ϴ ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϴϵ ϹϷ  Ϲ ϴ, % Ϲ ϴ ϼ϶ Ϸ  ϶ Ϲ Ϲ ϼ; 

Ϧ ϸ- ϶ Ϲ  Ϲ Ϲ ϶ ϶ ϴ ϸ  ϼ Ͽϼ Ϲ ϴϸ ϵ ϼ, % Ϲ ϴ ϼ϶ Ϸ  ϶ Ϲ-
Ϲ ϼ. 

 

ϖ Ϲ  ϴ ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϴϵ ϹϷ  Ϲ ϴ ϼ ϶ Ϲ  Ϲ Ϲ ϶ ϶ ϴ ϸ  Ϲ-
ϸϹϿ  ϴϵϿϼ  Ϲ ϸ . ϘϿ  ϴ Ͼ ϶  ϴϼϵ Ͽ ϼ  ϸϼϴ Ϲ  ϼϻϸϹϿϼ , 

ϴ ϴ϶Ͽϼ϶ϴϹ Ϸ  ϴϸ ϴ ϼ Ͻ, 500  ϶ Ϲ  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϴ϶Ͽ Ϲ          
ϦϢϕϥ 

= 4%. ϖ Ϲ  Ϲ Ϲ ϶ ϶ ϴ ϸ  ϼ Ͽϼ Ϲ ϴϸ ϵ ϼ ϼ ϴϵ Ϲ ϴ ϴ ϾϹ 
 Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϸϴ ϹϽ ϴ϶Ͽ Ϲ  ϦϢϦϘ = 4%. 

Ϣ ϹϸϹϿϹ ϼϹ  Ϸ  ϶ Ϲ Ϲ ϼ ϴϺϹ  ϶ ϴϵϿϼ Ϲ 2.12. 
 

ϦϴϵϿϼ ϴ 2.12 – Ϣ ϹϸϹϿϹ ϼϹ  Ϸ  ϶ Ϲ Ϲ ϼ  
№ 

Ϲ ϴ ϼϼ 
Ϧ , ϼ  

Ϟ ϶·Ϧ϶, 
ϼ  

ϦϢϕϥ, % ϦϢϦϘ, % 
100

ϢϦϘϦϢϕϥϦ
1


  Ϧ , ϼ  

05 0,6 1,17 

4 4 1,08 

1,91 
10 5,83 3,69 10,3 
15 0,57 1,03 1,7 
20 6,1 3,99 10,9 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.12  
25 0,71 7,73 9,1 
30 1,0 2,32 3,6 
35 0,2 1,03 1,3 
40 0,1 0,4 0,54 
45 3,76 2,77 7,1 
50 289 11,09 324,1 
55 2,37 5,58 8,6 

 

ϣ ϸϷ ϶ϼ ϹϿ -ϻϴϾϿ ϼ ϹϿ Ϲ ϶ Ϲ  ϹϸϹϿ Ϲ  ϴϵϿϼ  Ϲ ϸ  
ϼ ϻϴ϶ϼ ϼ   ϵϴ ϴ ϶Ͼϼ ϸϹ ϴϿϼ, Ͼ Ͽϼ Ϲ ϶ϴ ϹϺ ϼ  ϼ Ϲ ϶, 

ϴ ϶ ϼ  ϶ Ϲ ϴ ϼϼ, ϴϼϵ Ͽ ϹϷ  ϸϼϴ Ϲ ϴ ϼϻϸϹϿϼ , ϴ ϴ϶Ͽϼ϶ϴϹ Ϸ  
ϴϸ ϴ ϼ Ͻ. Ϣ ϹϸϹϿϹ ϼϹ ϸϷ ϶ϼ ϹϿ -ϻϴϾϿ ϼ ϹϿ Ϸ  ϶ Ϲ Ϲ ϼ Ϧ ϻ 

ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 2.13. 
 
ϦϴϵϿϼ ϴ 2.13 – Ϣ ϹϸϹϿϹ ϼϹ ϸϷ ϶ϼ ϹϿ -ϻϴϾϿ ϼ ϹϿ Ϸ  ϶ Ϲ Ϲ ϼ 

№ Ϲ ϴ ϼϼ 
ϥ ϵ 

ϴ ϶Ͼϼ 
ϸϹ ϴϿϼ 

ϡϴϼϵ Ͽ ϼϽ 
ϸϼϴ Ϲ  

ϴ ϴ϶Ͽϼ϶ϴϹ Ϸ  
ϴϸ ϴ ϼ Ͻ 

ϼϻϸϹϿϼ ,  

Ϟ Ͽϼ Ϲ ϶  
ϹϺ ϼ  

ϼ Ϲ ϶, 
. 

Ϧ ϻ, ϼ  

05 ϣϴ  
ϴ Ϸ ϶ Ͻ 

500 2 25 

10 ϣϴ  3-  
Ͼ Ͽϴ Ͼ ϶ Ͻ  

Ϲ϶ ϼ϶ ϸ  
630 3 25 

15 ϣϴ  
ϴ Ϸ ϶ Ͻ 

630 3 25 

20 ϣϴ  3-  
Ͼ Ͽϴ Ͼ ϶ Ͻ  

Ϲ϶ ϼ϶ ϸ  
630 3 25 

25 ϣϴ  3-  
Ͼ Ͽϴ Ͼ ϶ Ͻ  

Ϲ϶ ϼ϶ ϸ  
630 3 25 

30 ϣϴ  3-  
Ͼ Ͽϴ Ͼ ϶ Ͻ  

Ϲ϶ ϼ϶ ϸ  
630 3 25 

35 ϣϴ  3-  
Ͼ Ͽϴ Ͼ ϶ Ͻ  

Ϲ϶ ϼ϶ ϸ  
630 2 25 

40 ϣ ϼ ϵϿϹ ϼϹ 
϶Ϲ ϿϼϿ Ϲ 

500 1 14 

45 ϣ ϼ ϵϿϹ ϼϹ 
ϹϻϹ Ϲ 

550 6 16 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.13 
50 ϣ ϼ ϵϿϹ ϼϹ 

ϹϻϹ Ϲ 
550 8 16 

55 ϣ ϼ ϵϿϹ ϼϹ 
϶Ϲ ϿϼϿ Ϲ 

500 5 16 

 
ϡϴ ϶ϴ ϼϼ ϸ ϴϻϸϹϿ ϶ 2.2 – 2.5 Ͽ Ϲ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ Ϲ  

ϵ ϴϵ Ͼϼ ϸϹ ϴϿϼ «Ϟ Ͼϴ». 
 
ϖ ϶ ϸ   ϴϻϸϹϿ  ϸ϶ϴ 
 

ϖ Ϲ Ͽ Ϸϼ Ϲ Ͼ  ϴϻϸϹϿϹ ϶ Ͽ Ϲ : ϴ ϴϿϼϻ Ϲ Ͽ Ϸϼ ϼ ϸϹ ϴϿϼ ϼ 
Ϲ ϶ ϹϷ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ, ϴϻ ϴϵ ϴ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ 
Ϲ , ϴϻ Ϲ Ͻ ϴ ϴϿϼϻ, ϴ Ϲ  ϹϺϼ ϶ Ϲϻϴ ϼ  ϼ ϼ ϶ϴ ϼϹ 

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ. 
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3 ϞϢϡϥϦϤϧϞϦϢϤϥϞϜϝ ϤϔϛϘϙϟ 
 
3.1 ϣ ϹϾ ϼ ϶ϴ ϼϹ ϻϴϺϼ Ϸ  ϼ ϵϿϹ ϼ  
 

3.1.1 Ϥϴϻ ϴϵ Ͼϴ Ϲ Ϲ ϼ Ϲ Ͼ Ͻ  Ϲ  ϵϴϻϼ ϶ϴ ϼ  
 
ϘϿ  ϵϹ Ϲ Ϲ ϼ  Ϲϵ ϶ϴ ϼϽ Ͼ ϶ϻϴϼ  ϴ Ͽ ϺϹ ϼ  ϵϴϻ ϶  ϼ 

ϵ ϴϵϴ ϶ϴϹ  ϶Ϲ ϹϽ Ϲ ϵ ϸϼ  Ͽϼ ϼ   ϸϹ ϴϿ  6 Ϲ Ϲ ϹϽ ϶ ϵ ϸ . 
Ϝ Ͽ ϻ Ϲ  ϴ ϶  ϵϴϻ - Ͽ Ͼ , ϼ Ϲ϶ ϴ ϼ Ϲ ϾϼϽ ϻϴϺϼ . ϪϹ ϼ Ϲ  
ϸϹ ϴϿ   ϶ Ϲ ϹϽ ϶Ϲ ϼ 110, ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  3.1. 

 

 
 

Ϥϼ Ͼ  3.1 – ϦϹ Ϲ ϼ Ϲ Ͼϴ  Ϲ ϴ ϵϴϻϼ ϶ϴ ϼ  
 

      3.1.2 ϣ ϹϾ ϼ ϶ϴ ϼϹ Ϲ  ϼ ϵϿϹ ϼ  
 

ϥ Ϲ  ϻϴϺϼ Ϸ  ϼ ϵϿϹ ϼ  ( ϼ Ͼ 3.2) ϹϸϹϿ  Ͼ Ͼ ϼ϶ Ϲ 
ϴ ϴ Ϲ  ϸϹ ϴϿϼ ϼ ϶ϼϸ ϵ ϴϵ Ͼϼ [6]. 

ϘϹ ϴϿ  1 ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ ϶Ϲ  ϸϹϿϼ ϹϿ Ϸ  ϸϼ Ͼϴ 3. ϘϹϿϼ ϹϿ Ͻ 
ϸϼ Ͼ 3 ϶ ϴ ϴϹ  ϶ Ͼ Ϲ 4 ϼ ϵϿϹ ϼ . Ϟ ϼϺ Ϲ  Ͼ  ϸϹϿϼ ϹϿ Ϸ  
ϸϼ Ͼϴ 3 Ͼ Ϲ ϼ  Ϲ϶ Ͼϴ Ϲ ϴ 6, Ͼ 5, Ͼ Ͻ, Ϲ Ϲϻ ϴϽϵ  2 ϼϺϼ ϴϹ  
ϸϹ ϴϿ  Ͼ Ͻ ϶Ϲ ϼ ϸϹϿϼ ϹϿ Ϸ  ϸϼ Ͼϴ. ϣ ϼ ϸϴ Ϲ ϶ ϻϸ ϴ ϶ 

Ͼ ϶  Ͽ  Ϲ϶ Ͼϴ Ϲ  6 Ͼ 5 ϴ ϼ ϴϹ  ϸ϶ϼϷϴ  ϶ ϼϻ ϼ ϸϺϼ ϴϹ  
ϸϹ ϴϿ  ϶Ϲ . ϤϴϻϺϼ  ϸϹ ϴϿϼ ϼ ϸϼ  Ͼ Ϸϸϴ ϶ ϻϸ  ϶ ϾϴϹ  ϼϻ 

Ϲ϶ Ͼϴ Ϲ  ϼ Ͼ 3 ϸ϶ϼϺϹ  ϶϶Ϲ . 
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Ϥϼ Ͼ 3.2 – ϥ Ϲ ϴ ϼ ϵϿϹ ϼ  
 

ϷϸϹ,  1 – ϸϹ ϴϿ  
2 – ϴϽϵϴ 
3 – ϸϹϿϼ ϹϿ Ͻ ϸϼ Ͼ 
4 – Ͼ  
5 – Ͼ 
6 – Ϲ϶ Ͼϴ Ϲ ϴ 

 
3.1.3  Ϥϴ Ϲ  ϿϹ Ϲ ϶ ϼ ϵϿϹ ϼ  
 
Ϣ Ϲ ϴ ϼ  ϶Ϲ ϿϹ ϼϹ 8 ϶Ϲ ϼϽ  9 . Ϡϴ Ϲ ϼϴϿ ϻϴϷ ϶Ͼϼ ϴϿ  20. 

ϛϴϷ ϶Ͼϴ ϴϷ ϺϹ ϴ Ϲ  Ϲϻϴ ϼ  Ϡ = 1,3ϾϷ (13ϡ) ( . 2.4.1 Ϥϴ Ϲ  ϹϺϼ ϶ 
Ϲϻϴ ϼ  ϴ 025 ϶Ϲ ϿϼϿ  Ϲ ϴ ϼ ). 

Ϟ – Ͼ ϼ ϼϹ  ϻϴ ϴ ϴ, ϼ ϶ϴ ϼϽ Ϲ ϴϵϼϿ  ϼϿ ϶  ϶ ϻϸϹϽ ϶ϼϽ 
ϴ ϻϴϷ ϶Ͼ  

ϡϹ ϵ ϸϼ Ϲ ϼϿϼϹ ϻϴϺϼ ϴ ϸϹ ϴϿϼ ϴ ϸϼ  6  ϿϹ 
 




















22

33

dD

dDf
3
1

KMnW ; 
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6K5K4K3K2K1K0KK  , 

 
ϷϸϹ  Ϟ – Ͼ ϼ ϼϹ  ϻϴ ϴ ϴ, ϼ ϶ϴ ϼϽ Ϲ ϴϵϼϿ  ϼϿ ϶  ϶ ϻϸϹϽ ϶ϼϽ 

ϴ ϻϴϷ ϶Ͼ  
n – ϼ Ͽ  ϸ ϶ Ϲ Ϲ  ϴϵ ϴ ϼ  ϶Ϲ Ͽ, n = 4; 
f – Ͼ ϼ ϼϹ  Ϲ ϼ , f = 0,25; 
D – ϴ Ϻ Ͻ ϸϼϴ Ϲ  ϸϹ ϴϿϼ, D = 220 ; 
d – ϸϼϴ Ϲ  ϶Ϲ ϼ  ϶ ϸϹ ϴϿϼ, d = 175 ; 

0K – Ϸϴ ϴ ϼ ϶ϴ Ͻ Ͼ ϼ ϼϹ  ϻϴ ϴ ϴ, 1.50K  ; 

1K – ϼ ϶ϴϹ  ϶ϹϿϼ Ϲ ϼϹ ϼϿ Ϲϻϴ ϼ  ϼϻ-ϻϴ Ͽ ϴϽ  Ϲ ϶ ϹϽ ϴ 
϶Ϲ ϼ ϻϴϷ ϶Ͼϼ, 11K  ; 

2K – ϼ ϶ϴϹ  ϶ϹϿϼ Ϲ ϼϹ ϼϿ Ϲϻϴ ϼ  ϼ ϻϴ ϿϹ ϼϼ ϼ Ϲ ϴ, 
1,152K  ; 

3K – ϼ ϶ϴϹ  ϶ϹϿϼ Ϲ ϼϹ ϼϿ Ϲϻϴ ϼ  ϼ Ϲ ϶ϼ  Ϲϻϴ ϼϼ, 13K   ; 

4K – ϼ ϶ϴϹ  ϶  ϼϿ Ϲϻϴ ϼ , 14K  ; 

5K – ϴ ϴϾ Ϲ ϼϻ Ϲ  Ϸ ϼϾ  ϼ ϵϿϹ ϼ , 15K  ; 

6K – ϼ ϶ϴ  ϼ ϴϿϼ ϼϼ Ϲ ϶, Ϲ ϼ  ϶Ϲ  ϻϴϷ ϶Ͼ  
ϴ ϶ϿϹ  Ͽ Ͼ Ͻ ϶Ϲ , 16K  . 

Ϝ Ͽ ϻ , ϼ Ϲ ϻ ϴ Ϲ ϼ  Ͽ ϴϹ  
 

1,7211111,1511,5K  , 
 
Ϲ Ͽϼ ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ Ϟ < 2,5,  ϼ ϼ ϴ   Ϟ = 2,5. 

 

524

751202

75120225,0
3
1

4312,5W

22

33



















ϡ. 

 
ϣϹ Ϲϸϴ϶ϴϹ ϴ  Ͼ  ϼϿϴ ϼ ϸϴ Ϲ Ϻϴ Ϸ  ϶ ϻϸ ϴ ϶ Ͼ ϶  Ͽ  

Ϲ϶ ϼϿϼ ϸ ϴ ϴ ϸϼ   ϿϹ 
 

 
ηp

4
dDπ

Q
2




 , 

 
ϷϸϹ  D  – ϸϼϴ Ϲ  Ϲ϶ ϼϿϼ ϸ ϴ, D  = 200 ; 

d  – ϸϼϴ Ϲ  Ͼϴ, d =25 ; 
p – ϸϴ϶ϿϹ ϼϹ ϶ ϻϸ ϴ ϶ Ϲ ϼ, p=0,4 Ϡϣϴ; 
 – ϞϣϘ, =0,87. 
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836687,04,0

4
5200214,3

Q
2




 ϡ 

 
Ϝϻ ϴ Ϲ ϴ ϶ϼϸ ,  ϼϿϼϹ, ϻϸϴ϶ϴϹ Ϲ Ϲ϶ ϼϿϼ ϸ  ϵ Ͽ Ϲ 

Ϲ ϵ ϸϼ Ϸ  ϼϿϼ  ϻϴϺϼ ϴ ϸϹ ϴϿϼ [6]. 
 

Q  > W 
 

8366ϡ > 524ϡ 
ϧ Ͽ ϶ϼϹ ϶ Ͽ Ϲ . 
 
3.1.4  Ϟ ϶Ͼϴ ϼ ϵϿϹ ϼ  
 
ϣ ϼ ϵϿϹ ϼϹ ϶Ϲ ϿϼϿ Ϲ ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  3.3 Ϲϸ ϴϻ ϴ Ϲ  

ϸϿ  ϻϴϾ Ϲ ϿϹ ϼ  ϼ ϵϴϻϼ ϶ϴ ϼ  ϸϹ ϴϿϼ «Ϟ Ͼϴ» ϴ ϿϹ ϶Ϲ ϿϼϿ Ϸ  ϴ Ͼϴ. 
ϘϹ ϴϿ  ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ Ͽ Ͼ  ϶Ϲ  ϸϹϿϼ ϹϿ Ϸ  ϸϼ Ͼϴ 12 ϼ 

Ϲ ϼ Ϲ  ϶ ϹϽ ϶ Ϲ ϹϽ ϶Ϲ  110  ϵϴϻϹ 13. ϘϹϿϼ ϹϿ Ͻ 
ϸϼ Ͼ ϶ ϴ ϴϹ  ϶  ϶ ϿϾϹ 15, ϻϴϾ Ϲ ϿϹ Ͻ ϶ Ͼ Ϲ 1 ϼ ϵϿϹ ϼ . Ϟ 

ϼϺ Ϲ  Ͼ  ϸϹϿϼ ϹϿ Ϸ  ϸϼ Ͼϴ Ͼ Ϲ ϼ  Ϲ϶ Ͼϴ Ϲ ϴ, Ͼ 3, Ͼ Ͻ, 
Ϲ Ϲϻ ϴϽϵ  22 ϼϺϼ ϴϹ  ϸϹ ϴϿ  Ͼ Ͻ ϶Ϲ ϼ ϸϹϿϼ ϹϿ Ϸ  ϸϼ Ͼϴ. 

ϦϴϾϺϹ ϶ Ͼ Ϲ ϴ Ͽ ϺϹ  Ϲ ϴ ϼϻ  ϴϻϺϼ ϴ ϼ ϼϾ ϴ ϼϼ ϸϹϿϼ ϹϿ Ϸ  ϸϼ Ͼϴ 
ϼ ϶ Ϲ ϸϹ ϴϿϼ ϴ Ϲϵ Ϲ Ͻ Ϸ Ͽ. ϣ ϼ ϸϴ Ϲ ϶ ϻϸ ϴ ϶ Ͼ ϶  Ͽ  
Ϲ϶ Ͼϴ Ϲ  Ͼ ϴ ϼ ϴϹ  ϸ϶ϼϷϴ  ϶ ϼϻ ϼ ϸϺϼ ϴϹ  ϸϹ ϴϿ  ϶Ϲ . ϤϴϻϺϼ  

ϸϹ ϴϿϼ ϼ ϸϼ  Ͼ Ϸϸϴ ϶ ϻϸ  ϶ ϾϴϹ  ϼϻ Ϲ϶ Ͼϴ Ϲ  ϼ Ͼ ϸ 
ϸϹϽ ϶ϼϹ  Ϻϼ  20 ϸ϶ϼϺϹ  ϶϶Ϲ . 
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Ϥϼ
Ͼ 

3.
3 

– 
ϣ

ϼ
ϵϿ

Ϲ
ϼϹ

 
϶Ϲ

Ͽϼ
Ͽ

Ϲ 
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3.1.5 Ϥϴ Ϲ  ϼ ϵϿϹ ϼ  ϴ  
 
ϦϴϾ ϾϴϾ ϼ ϵϿϹ ϼϹ ϸϿ  ϵ ϴϵ Ͼϼ ϻϴϷ ϶ Ͼ ϶Ͽ Ϲ  ϻ϶Ϲ  ϼ Ϲ  

ϥϣϜϘ,  ϼ ϹϷ   ϼϻϷ ϶ϿϹ ϼ   ϼ ϴ ϶Ͼϼ ϴ ϴ ϾϹ ϼϻ ϽϾ ϼ 
ϴ ϶  ϿϹ Ϲ ϶ ϻϴ϶ϼ ϼ   Ͽ ϴϹ  ϴϻ Ϲ ϶ ϸϹ ϴϿϼ. ϣ ϼ 

ϵ ϴϵ ϾϹ ϴ ϼϼ ϻϴϷ ϶ Ͼ, ϼ Ϲ ϼ  Ϸ Ϲ ϼ , ϾϴϺϸϴ  ϼϻ ϼ  ϼ ϹϹ 
ϼϻ Ϲ ϼ ϹϿ ϴ  ϵϴϻϴ ϼ ϴ ϶ϾϹ ϶ ϼ ϵϿϹ ϼϼ ϻϴ ϼ ϴϹ  ϴϻϿϼ Ϲ 

Ͽ ϺϹ ϼϹ. ϡϴ ϴϾ ϼϾϹ ϶ Ϲ ϼ Ϲ Ͼϼ  ϴ Ϲ ϴ  ϼ ϵϿϹ ϼϽ ϴ  
Ϸ ϴ ϼ ϼ϶ϴ  Ϲ ϼ Ͽ Ͼϼ ϼ Ϲ ϴ ϼ ϴ Ϲ ϴ  ϴ϶ ϼ 

ϸϴ ϼ.  
ϣ Ϸ Ϲ  ϼϻϷ ϶ϿϹ ϼ  ϼ ϵϿϹ ϼ    ϴ ϴ Ϲ ϴ  ϴ ϶ Ͻ ϼ 

ϴ ϴ϶Ͽ ϹϽ ϵϴϻ  ϼ ϵϿϹ ϼ  
 

2)2(κ22ϼ22
ϻ

2)ϵ1(κκ  , 

 
ϷϸϹ   – ϸ Ͼ ϶ Ͽ Ϲ Ϸ  ϴϻ Ϲ ϴ ϻϴϷ ϶Ͼϼ , 0.12 ; 

κ – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϾϿ Ϲ ϼϹ ϴ Ϲ ϼ  ϻ ϴ Ϲ ϼϽ 
ϴ϶Ͽ ϼ  ϶ϹϿϼ ϼ   ϻϴϾ ϴ ϴϿ Ϸ  ϴ ϹϸϹϿϹ ϼ , κ =1; 

1κ – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ϲ Ϲ ϼϹ ϹϸϹϿ Ϸ  ϻ ϴ Ϲ ϼ  
Ϸ Ϲ ϼ ϵϴϻϼ ϶ϴ ϼ  ϼ ϴϵ Ϲ ϴ ϴ Ϲ  ϴ Ͼϴ , 1κ =0,8; 

2κ – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϸ Ͽ  Ϸ Ϲ ϼ ϵ ϴϵ Ͼϼ ϶ ϴ Ͻ 
Ϸ Ϲ ϼ, ϶ ϻ ϶ϴϹ Ͻ ϴϾ ϴ ϼ, Ϲϻϴ϶ϼ ϼ ϼ  ϼ ϵϿϹ ϼ ,                 

2κ =0,6; 

ω  – Ͼ ϼ Ϲ Ͼϴ   ϵ ϴϵ Ͼϼ: ω =0,075. 
ϣ Ϸ Ϲ ϼ, ϻϴ϶ϼ ϼϹ  ϼ ϵϿϹ ϼ  ( ,ϼϻ,,ϵ ), ϴ ϼ ϶ϴϹ   

ϼ Ͻ Ϲ Ϲ ϵϴϻϼ ϶ϴ ϼ . ϣ Ϸ Ϲ  ϻϴϾ Ϲ ϿϹ ϼ  ϼ ϼ ϴϹ  ϼ 
ϻϴϾ Ϲ ϿϹ ϼϼ Ϲ϶ ϴ ϼ Ϲ Ͼϼ  ϻϴϺϼ   Ϲϸ϶ϴ ϼ ϹϿ  ϵ ϴϵ ϴ Ͻ 

϶Ϲ  ϸϹ ϴϿϼ ϴ Ͽ Ͼ  ϶Ϲ  0,06ϻ  .  
ϣ Ϸ Ϲ   ϼϻ ϴ ϿϹ Ϲ ϶ ϼ ϵϿϹ ϼ  ϼ ϼ ϴϹ   0,01ϼ  . 
ϣ Ϸ Ϲ  ϴ ϶Ͼϼ ϼ ϵϿϹ ϼ  ϴ ϴ ϾϹ 0, ϴϾ ϾϴϾ 

Ϲ ϶Ͽ Ϲ  ϴϸϹϺ Ͻ Ͼ ϴϾ  ϴ ϶ Ͻ Ͽ Ͼ ϼ ϼ ϵϿϹ ϼ   
Ͽ Ͼ  Ͽϴ ϴ Ͼϴ. 

ϣ Ϸ Ϲ  ϵϴϻϼ ϶ϴ ϼ  0ϵ  , ϴϾ ϾϴϾ ϶ ϸϴ  Ͽ ϴϹ Ϲ  ϾϿ Ϲ ϼ  
ϸ ϼϷ Ϸ  Ͽ ϺϹ ϼ  ϻϴϷ ϶Ͼϼ  Ϲϵ Ϲ Ϸ ,  ϵ   

 

2)2(κ2ϼ22
ϻ

2)ϵ1(κκ  . 

 
ϣ ϸ ϴ϶Ͽ Ϲ  ϻ ϴ Ϲ ϼ , Ͽ ϴϹ : 
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 20,075)(0,60,012020,0620)(0,810,3 0,044  

 
ϖ Ͽ ϼ  ϴ Ϲ  ϼ ϼϻϷ ϶ϿϹ ϼ  ϼ ϵϿϹ ϼ  ϼϻ Ͽ ϶ϼ  

ϵϹ Ϲ Ϲ ϼ  ϸ Ͼϴ ϹϺ Ϲ ϶ Ϸ  ϴ ϼ  ϹϽ Ͽ ϴϹ  ϶Ϲ ϼϽ 
ϻϴϷ ϶Ͼϼ ϼ ϴϿ . ϣ ϼ ϶Ϲ ϿϹ ϼϼ ϶Ϲ ϼϽ  Ͼ ϸ Ͼ  Ͽ ϶ϼ  
ϸ Ͼϴ ϴ ϼ  ϹϺϸ  ϼ Ͼ ϸ Ͼ  ϶ Ͽ Ͼ ( ϴ Ϲ Ͻ ϴ ϴ Ϲ ) 

Ϻ  ϹϸϹϿϼ  ϼ Ͽ ϶ϼϼ,  Ϲ Ϲϸϼ  ϿϹϽ ϸ Ͼ ϶ ϹϺ Ϲ ϶  
ϴ ϼϽ ϶ ϸϹ ϴϿ  ϼ Ͼ ϸ Ͼ Ͻ Ͽϼ Ϲ ϶ ϴϸϴ ,  ϿϹ 

 
)s ΣΣe(Σ  , 

 
ϷϸϹ,  - ϸ ϼϽ ϸ Ͼ ϴ ϼ  ϹϺϸ  ϼ ϶Ϲ ϼϽ ϶ ϻϴϷ ϶ϾϹ, 

Σs- ϴ ϴϾ ϼ ϴϿ  ϴϸϼϴϿ  ϻϴϻ ϶; 
Σe- ϴ Ͼ Ϲ ϼ ϼ Ϲ ϶ ϶ Ͽ Ͼ; 
Σ  - ϴ Ϸ Ϲ ϹϽ  Ϲ ϹϾ ϴ ϼ Ϲ ϶, Ͼ Ϲ ϴ ϼ ϶ϴ  

 Ͽϴ . 
ϥ ϴ ϴϾ ϼ ϴϿ  ϴϸϼϴϿ  ϻϴϻ ϶ ϹϸϹϿ Ϲ  ϼϻ ϶ ϴϺϹ ϼ  
 

2s1sΣs  , 

 
ϷϸϹ s1 ϼ s2 ϴϾ ϼ ϴϿ Ϲ ϴϸϼϴϿ Ϲ ϻϴϻ  ϹϺϸ  ϶ ϿϾϴ ϼ ϼ ϼ Ϲ . 

ϣ ϴϸϾϴ ϼ ϶Ϲ ϿϹ ϼϼ  Ͼ ϸ Ͼ Ͻ ϶ ϿϾϹ F8/h6. ϡϴ ϸϼ   ϴϵϿϼ Ϲ 
Ͽ  ϸ Ͼ ϶ ϶ϴϿϴ ϼ ϶Ϲ ϼ   ϴϸϾϼ.  
ϘϿ  ϶ϴϿϴ  h6: 

ϼϺ ϹϹ ϾϿ Ϲ ϼϹ ϴ϶  – 0.01 ;  
϶Ϲ ϹϹ ϾϿ Ϲ ϼϹ ϴ϶  0 . 
ϘϿ  ϶Ϲ ϼ   F8: 

ϼϺ ϹϹ ϾϿ Ϲ ϼϹ ϴ϶  +0.020 , 
϶Ϲ ϹϹ ϾϿ Ϲ ϼϹ ϴ϶  +0.053 . 
Ϣ ϹϸϹϿ Ϲ  ϴϾ ϼ ϴϿ Ͻ ϻϴϻ , ϶Ϲ ϹϹ ϾϿ Ϲ ϼϹ ϴϻ Ϲ ϴ ϶Ϲ ϼ  

ϼ  ϼϺ ϹϹ ϾϿ Ϲ ϼϹ ϴϻ Ϲ ϴ ϶ϴϿϴ: 
 

eiESmaxS  , 

 
0,0630,01)(0,053maxS  ; 

 
0,1260,0630,063Σs  . 

 
ϥ ϴ Ͼ Ϲ ϼ ϼ Ϲ ϶  
 

2e1eΣe  , 
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ϷϸϹ e1 ϼ e2 – ϸ Ͼϼ ϼ Ͼ ϸ Ͼ  ϶ Ͽ Ͼ, Ϲ1=Ϲ2=0,005 . 
 

0,010,0050,005Σe   
 

Σ  – ϴ Ϸ Ϲ ϹϽ  Ϲ ϹϾ ϴ ϼ Ϲ ϶, ϴ ϼ ϶ϴ   
ϿϹ  

l

m1s2 
   , 

 

ϷϸϹ 
1s – ϸ ϼϽ ϴϾ ϼ ϴϿ Ͻ ϴϸϼϴϿ Ͻ ϻϴϻ  ϹϺϸ  ϶ ϿϾ Ͻ ϼ 

ϼ Ϲ ; 
l – ϸϿϼ ϴ ϴ ϴ϶Ͽ ϹϷ  ϿϹ Ϲ ϴ (϶ ϿϾϼ ), l=18  ; 
m – ϻϴϻ  ϹϺϸ  ϼϺ ϼ   Ͼ ϸ Ͼ Ͻ ϶ ϿϾϼ ϼ ϶Ϲ  

ϻϴϷ ϶Ͼϼ, Ϲ Ϲϻ Ͼ Ͻ ϶ ϵ ϴ ϶ϴϹ  ϺϾϴ, ϸϿ  ϶ ϻϾϼ  ϴ Ϲ ϼϴϿ ϶ 
ϼ ϼ ϴϹ  m=d, m=14 . 
 

0,15422/180,0632    
 

0,010,154)0,01(0,1260,3   

 
Ϧ   ϵϹ Ϲ ϼ϶ϴϹ , .Ͼ.  ϸϴ Ϸ  ϼ ϵϿϹ ϼ  

ϵϹ Ϲ ϼ϶ϴϹ  ϻϴϸϴ   ϸϹ ϴϿϼ, ϴϾ ϾϴϾ ϸϿ  ϵϹ Ϲ Ϲ ϼ  ϴϻ Ϲ ϴ  
ϻϴϸϴ  ϻϼ ϼ  ϸ Ͼ  ϹϺ Ϲ϶ Ϸ  ϴ ϼ  ϶Ϲ ϼϽ ϸϹ ϴϿϼ 

ϴ϶  0,08  Ͽ ϼϿϼ  ϻ ϴ Ϲ ϼϹ ϸ Ͼϴ ϹϺ Ϲ϶ Ϸ  ϴ ϼ  
Ͼ ϸ Ͼ  ϶ Ͽ Ͼ ϼ ϵϿϹ ϼ  ϴ϶ Ϲ 0,01 . 

 ϣ Ͽ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ  ϶Ͽ Ϲ  Ͽ ϶ϼ Ͻ ϸ Ͼϴ ϴ ϼ  ϹϺϸ  
ϼ Ͼ ϸ Ͼ  ϶ Ͽ Ͼ.  

 
3.2 ϣ ϹϾ ϼ ϶ϴ ϼϹ ϴ Ϸ  Ϲϻ ϴ 
     
 ϖ Ͼϴ Ϲ ϶Ϲ Ϲ ϼϴϿ Ϸ  ϹϺ ϹϷ  ϼ Ϲ ϴ Ͼ ϼ Ϲ  ϴ Ͻ 

ϹϻϹ , Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  Ϲ ϼ   Ͼϴ ϴ϶Ͼϼ. ϣϿϴ ϼ ϴ Ϲϻ ϴ ϼϻϷ ϶ϿϹ ϴ ϼϻ 
϶Ϲ ϸ Ϸ  Ͽϴ϶ϴ ϖϞ8 ϗϢϥϦ 15527-70, ϴ ϸϹ Ϻϴ϶Ͼϴ ϼϻ ϴϿϼ  40ϩ ϗϢϥϦ 4543-71. 

Ϡϴ Ϲ ϼϴϿ ϼ  - ϟϴ  ϟ68 ϼϿϼ ϸ Ϸ Ͻ  ϴ Ͼϼ ϗϢϥϦ 15527-70. Ϧ Ͽ ϼ ϴ Ͽ  
ϼ  0,1 . Ϥϴϻ ϶ Ͽ  ϼ  Ϲ ϸ ϿϺϹ  Ϲ϶ ϴ  20% ϹϷ  ϵ ϹϽ ϸϿϼ . 
Ϥϴ Ϲ  Ͼϴ Ϸ  Ϲϻ ϴ.  
ϗϿϴ϶ ϴ  ϴ϶Ͽ ϴ  ϼϿϴ ϼ Ϲ ϼϼ [10].      
           

Ϥ = 9,81 · ϥpz  · txpz  · Sypz  · Ϟpz, 
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ϷϸϹ ϥpz = 92      pz = 1      ypz = 0,75   Ϟpz = 1 
 

Ϥ = 9,81 · 300 · 1,51 · 0,10,75 · 1 = 785 ϡ = 79 ϾϷ  
 

ϣ ϼ Ͽ ϶ϼϼ,  С = 1,6϶, ϼ ϼ ϴ Ϸ Ͽ Ϸ  Ϲ Ϲ ϼ  Ͼ ϴ Ϲϻ ϴ. 
 

϶ = √                     
= √               

 =√     =  18,8  . 

 
ϣ ϼ ϼ ϴϹ  ϵϿϼϺϴϽ ϹϹ ϵ Ͽ ϹϹ Ϲ Ϲ ϼϹ Ͼ ϴ ϶ = 20 .  
Ϥ Ͼ ϶ ϸ ϶  ϼ϶Ϲϸ  Ϲ ϼ , Ͽ ϼ  ϶  Ͼ ϴ Ϲϻ ϴ 
  

h = 1,6 · ϶ = 1,6 · 20 = 25,6 . 
 
ϣ ϼ ϼ ϴϹ  С = 25 . 
ϣ ϶Ϲ Ϲ   ϼ ϺϹ Ͼ  Ͼ ϴ Ϲϻ ϴ: 
ϠϴϾ ϼ ϴϿ ϴ  ϴϷ ϻϾϴ, ϸ ϾϴϹ ϴ   Ϲϻ ϴ:  
 

Pz ϸ  = 
       ϼ ϸ                    =  926 ϾϷ . 

                             
ϠϴϾ ϼ ϴϿ ϴ  ϴϷ ϻϾϴ, ϸ ϾϴϹ ϴ  ϺϹ Ͼ  Ϲϻ ϴ: 
 

Pz ϺϹ  = 
                                 =  836 ϾϷ  

                      
ϷϸϹ П = 0,05  - ϸ ϾϴϹ ϴ  ϹϿϴ Ϸϼϵϴ Ϲϻ ϴ ϼ ϼ ϶  Ϲ ϼϼ; 

ϙ = 19500 ϾϷ / 2 - ϸ Ͽ  Ϸ ϼ ϴ Ϲ ϼϴϿϴ Ͼ ϴ Ϲϻ ϴ; 
L = 35  - ϶ ϿϹ  Ϲϻ ϴ; 
J - Ϲ  ϼ Ϲ ϼϼ Ϸ Ͽ Ϸ  Ϲ Ϲ ϼ  Ͼ ϴ Ϲϻ ϴ: 
 

J = 
                = 26042  

                                              
ϤϹϻϹ  ϵϿϴϸϴϹ  ϸ ϴ ϼ  ϼ ϺϹ Ͼ , .Ͼ.   
Pz ϸ  > Ϥz < Pz ϺϹ . 
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Ϥϼ Ͼ 3.9 – ϱ Ͼϼϻ Ϲϻ ϴ 
 
3.3 ϣ ϹϾ ϼ ϶ϴ ϼϹ ϼ ϵϿϹ ϼ  ϸϿ  Ͼ Ͽ  ϶ Ϸ  ϵϼϹ ϼ  

Ϝϻ Ϲ Ϲ ϴ  ϸϹ ϴϿ  ϴ ϴ϶Ͽϼ϶ϴϹ  ϼ Ϲ ϼ Ϲ   ϶Ϲ ϼ, Ͼ ϴ  
Ͼϴϻϴ ϴ ϶ Ͼϴ Ϲ ϶Ϲ ϵϴϻ  ϼ ϵ ϻ ϴ Ϲ ϼ  ϸ Ͼϴ. ϦϹ  ϴ   ϶ Ϲ ϴϹ  

ϴ ϶  ϼ ϼϻ Ϲ ϼ ϹϿ  ϵϴϻ , Ϸϸϴ Ϸ Ϲ  ϵϴϻϼ ϶ϴ ϼ  ϴ϶ ϴ 
Ͽ . ϣ Ͼ Ͽ Ͼ  ϵϴϻϴ ϴ ϸϹ ϴϿϼ Ϲϻ ϵϴ,  ϼ Ϲ ϼ ϶ϴ ϼϼ  ϶Ϲ ϼ 

Ϲϻ ϵ , ϴ ϶Ͽ Ϲ  ϼ ϴ ϶ Ͻ ϼ ϴ ϴ϶Ͽ ϹϽ. ϖ Ͼϴ Ϲ ϶Ϲ ϼ Ϲ Ϲ Ϸ  
Ͻ ϶ϴ ϶ ϵϼ ϴϹ  ϴ϶Ͼ   Ϲ ϼϻϼ  ϶ ϴ Ϲ ϼϹ . 
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3.3.1 Ϥϴϻ ϴϵ Ͼϴ Ϲ  ϼϻ Ϲ Ϲ ϼ  
 
 

 
 

Ϥϼ Ͼ 3.7 – Ϲ ϴ ϼϻ Ϲ Ϲ ϼ  
 
3.3.2 Ϥϴϻ ϴϵ Ͼϴ Ϲ  ϼ ϵϿϹ ϼ  

 
 

 
 

Ϥϼ Ͼ 3.8 – Ϲ ϴ ϼ ϵϿϹ ϼ  
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3.3.3 Ϟ ϶Ͼϴ Ͼ Ͽ Ϸ  ϼ ϵϿϹ ϼ  
 

ϕ ϿϹϹ Ϲ Ϲ ϼ ϶ϴ ϼϹ ϸϹ ϴϿϼ  ϴ Ϻ  ϼϿϼ ϸ ϼ Ϲ Ͼϼ  
϶Ϲ  ϼϻ϶ ϸ  Ϲ ϵ ϴ Ϲ ϴ , ϶ ϶Ϲ ϶ϼϼ  ϼ Ͼ  3.9. 
ϡϴ ϼ ϸϹϿ  ϻ 11 ϼ ϵϿϹ ϼ  ϻϴϾ Ϲ ϿϹ ϴ Ϲ ϵ ϴ ϴ ϻ 15  Ϲ  

϶ ϴ ϼ, ϴ Ͼ  ϴ ϶ϿϹ  ϻϴϺϼ Ϲ Ͼ Ͽϴ Ͼϼ ϻ 5.  ϣϹ Ϲϸ ϴ ϶Ͼ Ͻ 
ϸϹ ϴϿϼ ϼ ϼ Ϸϼ ϻ 8 ϴϺϼ ϴ  ϴ Ϲ ϴϿ  ϴ  Ϲ ϵ ϴ , ϴ 
϶ ϼ϶ϴϹ  ϼ Ͼ Ͽϴ Ͼϼ ϴ ϸ  ϶ . ϖ ϴϻ϶ϹϸϹ Ϲ Ͼ Ͽϴ Ͼϼ ϶ ϴ϶Ͽ  
Ͼ Ͽϼ Ϲ  ϸϹ ϴϿ  ϼ ϼ ϴ   Ϲ ϵ ϴ  Ϲ ϴϿ  ϴϷ ϻϾ . ϥ Ϲ  
϶Ϲ  ϶ ϼ ϸ Ϲ Ͽ ϺϹ ϼϹ, ϴ ϶ϴ ϶ϴϹ  ϸϹ ϴϿ , ϴϸϹϺ  ϹϹ Ϲ ϼ . 

ϣ ϶Ϲ Ͼ  ϵϼϹ ϼ  ϶Ϲ ϼ ϼϻ϶ ϸ  ϼ ϸϼϾϴ  ϻ 24, 
ϴ ϶ϿϹ  ϴ ϶ Ͻ ϽϾϹ 4. ϥ ϽϾϴ ϵϿϴϸϴϹ  ϵ Ͽ Ͻ 

ϼ϶Ϲ ϴϿ , ϴϾ ϾϴϾ ϸϴϹ  ϶ ϻ Ϻ  Ϲ Ϲ Ϲ ϴ  ϼ ϸϼϾϴ   ϶ Ϲ, 
ϼϻ Ϲ   ϶ ϿϹ  ϼ ϶ ϴ ϼ϶ϴ  ϹϷ  ϶ Ͼ Ϸ ϹϽ ϶Ϲ ϼϾϴϿ Ͻ ϽϾϼ ϼ 
Ϸ ϼϻ ϴϿ Ͻ ϸϹ Ϻϴ϶Ͼϼ. Ϟ Ϲ ϿϹ ϼϹ ϼ ϸϼϾϴ ϴ Ϲ ϶Ͽ Ϲ  ϻϴ Ͼ . ϣ ϼ 

 Ϸ Ϲ Ͼ϶ϴϸ ϴ Ϲ ϶ϴ ϼϹ ϼϸϴϹ  ϽϾϹ Ͻ ϼ϶ . ϡϴ ϶Ϲ Ϲ  
Ϲ ϶ ϿϾϼ 2 ϼ Ϲ  ϸ϶ϴ Ͼ Ϲ ϵ ϴϻ  ϴ Ͽ ϺϹ  ϼϻ ϴ ϼ Ϲ Ͼϼ  

ϼϾ ϼ ϼ  ϴϻϴ. 
Ϭ ϼ  ϻ 28, ϻϴ Ϲ ϶ϴ Ͻ ϶ ϴϻ ϻ 3, ϶ ϸϼ  ϶ ϸϼ  ϼϻ ϼϻ ϴ ϼ Ϲ Ͼϼ  

ϴϻ ϶, Ϲ  ϴ  ϻϴϾ Ϲ Ͽ  Ͽ ϺϹ ϼϹ ϽϾϼ. ϣ ϼ ϶ Ϲ ϴϿ ϴ ϻ 3 ϼ  
ϻ 28, ϶ Ͻϸ  ϼϻ ϼϻ  ϼ Ͼ Ͽ ϻ    ϶ ϿϾϼ 2, ϻϴ ϴϸϴϹ  ϶  ϶  ϼϻ , 

ϼϾ ϼ , ϴϾϼ  ϵ ϴϻ , ϶ Ϲ  ϷϿ ϶ Ϲ Ͽ ϺϹ ϼϹ ϼ ϸϼϾϴ Ͻ ϸϹ Ϻϴ϶Ͼϼ. 
ϣ ϶  Ͽ ϺϹ ϼ  ϼ ϸϼϾϴ ϴ ϵϹ Ϲ ϼ϶ϴϹ   Ϲ ϼ    ϼ ϴ 

ϻ 28 ϼ ϹϿ  ϶Ϲ ϼ ϴϿ ϴ ϻ 3 ϼ ϼϻ ϴ ϼ Ϲ Ͼϼ  ϴϻ ϶ 
ϼ ϹϿ  ϶Ϲ ϼ  ϶ ϿϾϼ 1. 

Ϝ ϸϼϾϴ  ϴ Ͽ ϺϹ ϼϹ «0»  ϴ ϴϼ϶ϴ   ϴ Ϲ ϶ϴ Ͻ ϸϹ ϴϿϼ – 
ϴϿϿ . 

 
3.3.4 Ϥϴ Ϲ  ϼ ϵϿϹ ϼ  ϴ  
 

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϼ ϼ ϵϿϹ ϼ  ϸ ϿϺ  ϶ Ͽ  Ϲ ϴ϶Ϲ ϶  
[11] 

Ϧ≥ Σ∆ 
 

Σ∆ = 1,2√                     
 
ϷϸϹ Ϧ – ϸ Ͼ ϵ ϴϵϴ ϶ϴϹ Ͻ ϶Ϲ ϼ, Ϧ = 0,62; 

Σ∆ – ϴ ϴ  Ϸ Ϲ        – Ϸ Ϲ  ϴ ϶Ͼϼ, ;       – Ϸ Ϲ  ϵ ϴϵ Ͼϼ, ;       – Ϸ Ϲ  ϼ ϵϿϹ ϼ , . 
ϣ Ϸ Ϲ  ϴ ϶Ͼϼ ϹϸϹϿ Ϲ   ϿϹ Д11] 
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2
ϻ

2
ϵ  , , 

 
ϷϸϹ ∆ϵ – Ϸ Ϲ  ϵϴϻϼ ϶ϴ ϼ , ϼ ϸϴ Ͻ Ϲ Ϲ ϵϴϻϼ ϶ϴ ϼ  ∆ϵ=0; 

∆ϻ – Ϸ Ϲ  ϻϴϾ Ϲ ϿϹ ϼ , ∆ϻ=0,04 . 
 
ϣ ϸ ϴ϶ϼ϶ ϻ ϴ Ϲ ϼ  Ͽ ϼ  
 

. 

 

 
 

Ϥϼ Ͼ 3.9 – Ͼ Ͽ Ϲ ϼ ϵϿϹ ϼϹ 
 

ϣ ϼ ϼ ϴϹ  ∆ ϵ =0,003 , ∆ =0,004 . 
ϣ ϸ ϴ϶ϼ϶ ϻ ϴ Ϲ ϼ , Ͽ ϼ  

04,020,040 
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Σ∆=0,04+0,003+0,004=0,047 
 

ϣ ϸ ϴ϶ϼ϶ ϻ ϴ Ϲ ϼ  ϶ Ϲ ϴ϶Ϲ ϶ , Ͽ ϼ  
 

0,62≥0,047 . 
 
ϦϴϾϼ  ϵ ϴϻ , Ϲ ϴ϶Ϲ ϶  ϶ Ͽ Ϲ  ϼ ϻϴϸϴ ϴ   ϸ ϼϷϴϹ . 
 
ϖ ϶ ϸ   ϴϻϸϹϿ  ϼ 
 

ϖ Ͼ Ͼ Ͼ  ϴϻϸϹϿϹ ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  
ϹϾ ϼ ϶ϴ  ϶Ϲ ϿϼϿ Ϲ ϼ ϵϿϹ ϼϹ ϸϿ  ϶Ϲ ϿϹ ϼ  8 ϶Ϲ ϼϽ, 

ϴ Ͻ ϹϻϹ , ϼ ϵϿϹ ϼϹ ϸϿ  Ͼ Ͽ  ϶ Ϸ  ϵϼϹ ϼ . 
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4 ϥϦϤϢϜϦϙϟϰϡϯϝ ϤϔϛϘϙϟ 
 
4.1 ϖ ϵ  ϼ ϹϸϹϿϹ ϼϹ Ͼ Ͽϼ Ϲ ϶ϴ ϵ ϸ ϶ϴ ϼ  
 
ϣ ϹϸϿϴϷϴϹ  ϹϾ ϼ ϶ϴ   Ͽϼ ϼ . Ϥϴϵ ϴ Ͽϼ ϼϼ ϵ ϸϹ  

Ϲ ϶Ͽ  ϶ ϸ϶Ϲ Ϲ .  
ϫϼ Ͽ  ϴ Ͼ ϶ ϹϸϹϿ Ϲ   ϾϴϺϸ Ͻ Ϲ ϴ ϼϼ  ϿϹ [12] 
 

τ
tϥ  , 

ϷϸϹ    t – Ϲ ϶ Ϲ , ϼ ; 
τ  – ϴϾ  ϶ Ͼϴ ϸϹ ϴϿϹϽ, ϼ . 
 
ϦϴϾ  ϶ Ͼϴ ϸϹ ϴϿϹϽ ( ϼ ) ϴ ϼ ϶ϴϹ   ϿϹ [12] 
 

Ϸ
0
N

60Ϩ
τ


 , 

 
ϷϸϹ Ϩ0 – ϹϾ ϼ϶ Ͻ Ϸ ϸ ϶ Ͻ ϸ ϶ Ϲ Ϲ ϼ ϴϵ  ϵ ϸ ϶ϴ ϼ , , 

NϗϤ – Ϸ ϸ ϶ Ͻ ϵ  ϶ Ͼϴ ϸϹ ϴϿϹϽ, . 
 
ϣ ϼ ϸ϶ Ϲ  ϹϺϼ Ϲ ϴϵ  Ϩ0=4015 . ϗ ϸ ϶ Ͻ ϵ  ϶ Ͼϴ ϸϹ ϴϿϹϽ 

NϗϤ=50000  Ͼ. Ϧ Ϸϸϴ  ϿϹ ϴϾ  ϶ Ͼϴ ϸϹ ϴϿϹϽ ϵ ϸϹ  ϴ϶Ϲ  
 

8,4
50000

600154τ   ϼ . 

 
ϣ ϼ ϴ Ϲ Ϲ ϵ ϸϼ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϵ ϸ ϶ϴ ϼ  Ͽ Ϲ Ϲ ϼ Ͽ  

ϴ Ͼ ϶ Ͼ ϷϿ Ϲ  ϸ  ϵϿϼϺϴϽ ϹϷ  ϵ Ͽ ϹϷ  ϼ Ͽϴ, Ͽ ϴ  ϼ  ϴ Ϲ 
ϼ Ͽ  ϴ Ͼ ϶ ϥ  ϸϿ  ϸϴ Ͻ Ϲ ϴ ϼϼ. ϣ ϿϹ Ϸ  ϹϸϹϿ Ϲ  Ͼ ϼ ϼϹ  

ϻϴϷ ϻϾϼ ϴ Ͼ ϶ ϸϿ  ϾϴϺϸ Ͻ Ϲ ϴ ϼϼ, Ͼ Ͻ ϴ϶Ϲ   
 

ϻ ϥ
ϥ

Ϟ


 . 

 

Ϥϴ ϼ ϴϹ  ϼ Ͽ  ϴ Ͼ ϶ ϸϿ  05 Ϲ ϴ ϼϼ – ϥ/ , Ͼ ϷϿϼ  Ͽ Ϲ Ϲ 

ϻ ϴ Ϲ ϼϹ ϸ  ϵϿϼϺϴϽ ϹϷ  ϵ Ͽ ϹϷ  ϼ Ͽϴ. 

05 Ϧ Ͼϴ ϴ  

ϥ/ =
1,91   =0,4   

ϣ ϼ ϼ ϴϹ  ϥ  = 1 . 
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Ϙϴ Ϲ ϸϿ  ϴ ϴ Ϲ ϵ ϸϼ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϵ ϸ ϶ϴ ϼ  ϸϿ  ϶ Ϲ  
Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϴ ϼϽ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.1. 

 
ϦϴϵϿϼ ϴ 4.1 – Ϟ Ͽϼ Ϲ ϶  ϴ Ͼ ϶  Ϲ ϴ ϼ  

Ϣ Ϲ ϴ ϼ  τ , ϼ . 
t ,  

ϼ  
ϥ , . ϥ , . ϻϞ  

05 

4,8 

1,91 0,4 1 0,4 
10 10,3 2,15 3 0,72 
15 1,7 0,35 1 0,35 
20 10,9 2,27 3 0,76 
25 9,1 1,9 2 0,95 
30 3,6 0,75 1 0,75 
35 1,3 0,27 1 0,27 
40 0,54 0,12 1 0,12 
45 7,1 1,48 2 0,74 
50 32,4 6,75 7 0,96 
55 8,6 1,79 2 0,89 
    18,23 24 0,76 

 
ϥ Ϲϸ ϼϽ Ͼ ϼ ϼϹ  ϻϴϷ ϻϾϼ ϴ Ͼ ϶ ϹϾ ϼ Ϲ Ϸ  ϴ Ͼϴ 

ϴ ϼ ϶ϴϹ   ϿϹ [12] 



 
ϻ ϥ

ϥ
Ϟ , 

 

0,76Ϟ
24

18,23
ϻ   

 

ϗ ϴ ϼϾ ϻϴϷ ϻϾϼ ϵ ϸ ϶ϴ ϼ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 4.1 
ϡϴ ϴϻ ϴϵϴ ϶ϴϹ  ϴ ϾϹ ϼ Ϲ ϼ Ͽ  ϴ Ͼ ϶ ϴ϶  24 Ͼϼ. 

 
ϦϴϵϿϼ ϴ 4.2 – Ϣϵ ϸ ϶ϴ ϼϹ 

№ 
Ϲ ϴ ϼϼ 

005 010 015 020 025 030 035 040 045 050 055 

Ϟ Ͽϼ Ϲ ϶  
ϴ Ͼ ϶ 

1 3 1 3 2 1 1 1 2 7 2 

Ϡ ϸϹϿ  
ϴ Ͼϴ 

N
E

F
 4

00
 

N
E

F
 4

00
 

N
E

F
 4

00
 

N
E

F
 4

00
 

N
E

F
 4

00
 

N
E

F
 4

00
 

N
E

F
 4

00
 

21
70

 

ϥϣ
Ϩ

50
0-

ϔ
ϖ

 

ϥϣ
Ϩ

50
0-

ϔ
ϖ

 

ϥϣ
Ϩ

50
0-

ϔ
ϖ
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Ϥϼ Ͼ 4.1 – ϗ ϴ ϼϾ ϻϴϷ ϻϾϼ ϵ ϸ ϶ϴ ϼ  
 
4.2 Ϣ ϹϸϹϿϹ ϼϹ ϴ϶ϴ ϼ Ͼ Ͽϼ Ϲ ϶ϴ ϴϵ ϴ ϼ  
 
Ϥϴ Ϲ  ϼ ϿϹ ϼ ϼϻ϶ ϸ ϶Ϲ  ϴϵ ϼ  R  ϼϻ϶ ϸϼ   ϾϴϺϸ Ͻ 

Ϲ ϴ ϼϼ, ϼ ϸ  ϼϻ ϸ Ϲ Ͼ ϼ ϴϵ  ϻϴ Ϸ ϸ  ϿϹ [12] 
 

ϸ

Ϸ

. ϴ . S60F
)N(t

R


 , ϹϿ, 

 

ϷϸϹ Fϸ  - ϸϹϽ ϶ϼ ϹϿ Ͻ Ϸ ϸ ϶ Ͻ ϸ ϶ Ϲ Ϲ ϼ ϼϻ϶ ϸ ϶Ϲ Ϸ  ϴϵ ϹϷ  
(1860); 

NϗϤ – Ϸ ϸ ϶ Ͻ ϵ  ϶ Ͼϴ ϸϹ ϴϿϹϽ, . 
S  – Ͼ Ͽϼ Ϲ ϶  ϴ Ͼ ϶ - ϸ ϵϿϹ ϶, Ͼ Ϲ ϺϹ  ϵ Ͽ Ϻϼ  ϸϼ  ϴϵ ϼϽ. 
Ϣ ϹϸϹϿϼ  ϼ Ͽ  ϴ ϼϾ ϶ ϸϿ  ϾϴϺϸ Ͻ Ϲ ϴ ϼϼ. 

05 Ϧ Ͼϴ ϴ  

R . ϴ . =  
1,91∙50000
1860 ∙60∙1 =0,85 

 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϸϿ  ϶ Ϲ  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϴ ϼϽ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 

4.3. 
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ϦϴϵϿϼ ϴ 4.3 – ϣ ϶Ϲ Ͼϴ ϶ ϻ Ϻ ϼ Ϸ ϴ Ϸ  ϵ Ͽ Ϻϼ϶ϴ ϼ  
№ Ϲ . t0 tϖϥϣ S  T  R  ϴ . 

005 0,6 1,17 1 1,91 0,85 
010 5,83 3,69 2 10,3 2,30 
015 0,57 1,03 1 1,7 0,76 
020 6,1 3,99 2 10,9 2,44 
025 0,71 3,69 1 9,1 4,07 
030 1,0 3,99 1 3,6 1,61 
035 0,2 3,99 1 1,3 0,58 
040 0,1 3,68 1 0,54 0,24 
045 3,76 3,99 1 7,1 3,18 
050 2,89 3,99 1 32,4 14,5 
055 2,37 3,99 1 8,6 3,85 
Σ     36 

 
Ϝϻ ϴϵϿϼ  ϶ϼϸ ,  Ϸ ϴ Ϲ ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϶ ϻ Ϻ  ϴ 010 ϼ 020 

Ϲ ϴ ϼ . 
ϦϴϾϼ  ϵ ϴϻ , ϸϿ  ϵ Ͽ Ϻϼ϶ϴ ϼ  Ϲ ϴϸ ϴ ϼ ϴ Ͼ ϶ Ϲϵ Ϲ  36 
϶  ϴϵ ϼ  ϸϿ  ϴϵ  ϶ ϸ϶Ϲ Ϲ  (Ϥ0=18 ϹϿ ϶ϹϾ). 

ϫϼ ϿϹ  ϶ Ϸϴ ϹϿ  ϴϵ ϼ  ϹϸϹϿ Ϲ  ϶ ϻϴ϶ϼ ϼ ϼ  ϼ Ͽϴ 
϶  ϴϵ ϼ . 

Ϥϖϥϣ=0,25·Ϥ0, 
 

Ϥϖϥϣ=0,25·1=4,5 ϹϿ. 
 

ϫϼ ϿϹ  ϼ ϺϹ Ϲ - Ϲ ϼ Ϲ Ͼϼ  ϴϵ ϼϾ ϶ ϹϸϹϿ Ϲ  ϶ ϻϴ϶ϼ ϼ ϼ 
 ϼ Ͽϴ ϴ Ͼ ϶  

ϤϜϦϤ=0,2·ΣϥϤ, 
 

ϤϜϦϤ=0,2·18=3,6 ϹϿ. 
 
ϫϼ Ͽ  Ͽ Ϻϴ ϼ  Ϲ ϴ ϼ Ϲ Ͼϼ  Ϲ ϶ ϹϸϹϿ Ϲ   ϼ Ͽϴ ϶  

ϴϵ ϼ  
Ϥ0,019ϿϤ  , 

 
342,0180,019ϿϤ  ϹϿ. 

 
4.3 ϖ ϵ  ϼ ϶ ϴ  Ϲϸ ϶ 

4.3.1 Ϣ ϹϸϹϿϹ ϼϹ Ϲϵ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϶  Ͼ ϴ ϶ 

ϖ Ͼϴ Ϲ ϶Ϲ Ϸ ϻ Ϸ  ϼ ϴ Ϸ  Ͻ ϶ϴ ϴ ϴ ϾϹ ϼ Ϲ Ϲ  
Ͼ ϴ  ϸ ϵϴϿ Ͻ ϶ Ͻ Ϸ ϻ ϸ  10 , ϴ϶Ͽ Ϲ Ͻ   

ϸ϶Ϲ Ϸ  Ͼ Ϸ  Ͽ ϴ. 
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Ϥϴ  Ϲϵ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϶  Ͼ ϴ ϶ ϶ ϸϼ  ϴ ϶Ϲ ϶Ϲ ϴ 
Ϲ Ϲ Ϲ ϴϹ  Ϸ ϻ ϶ ϼ Ͼ Ͽϼ Ϲ ϶ϴ Ͼ ϴ ϶  Ϲ ϴ ϼϽ. ϣ Ϲϵ Ϲ Ͼ Ͽϼ Ϲ ϶  

Ͼ ϴ ϶ ϹϸϹϿ Ϲ   ϿϹ [12] 

l

з

КФ

)tt
V

l
(

mФ
iДК







 , , 

 
ϷϸϹ Ϙ – Ͼ Ͽϼ Ϲ ϶  Ϲ Ϲ϶ϹϻϹ  Ϸ ϻ ϶ (Ͼ ϹϽ Ϲ ϶) ϴ Ϸ ϸ ϶  Ϸ ϴ  
϶ Ͼϴ ϸϹ ϴϿϹϽ; 

i – Ͼ Ͽϼ Ϲ ϶  Ͼ ϴ ϶  Ϲ ϴ ϼϽ ϴ ϸϼ  Ϲ Ϲ϶ϹϻϹ Ͻ Ϸ ϻ; 
Ϩ - Ͼ Ͽϼ Ϲ ϶  ϴϵ ϼ  ϸ ϹϽ ϶ Ϸ ϸ , Ϩ = 240; 
m – Ͼ Ͽϼ Ϲ ϶  ϴϵ ϼ  Ϲ  ϶ Ͼϼ, Ц=1; 
l  - Ϲϸ  ϸϿϼ ϴ ϼ ϴ ϸ  Ͼ ϴ ϶  Ϲ ϴ ϼ , ; 
V  - Ϲϸ  Ͼ  ϸ϶ϼϺϹ ϼ  Ͼ ϴ ϴ, V  = 30 / ϼ ; 
tϻ – ϶ Ϲ  ϴ ϸ  ϻϴϷ ϻϾ , tϻ=2 ϼ ; 
t  – ϶ Ϲ  ϴ ϸ  ϴϻϷ ϻϾ , t =2 ϼ ; 
Ϩ  – ϼ ϴϿ Ͻ ϸ ϶ Ϲ Ϲ ϼ ϴϵ  Ͼ ϴ ϴ, Ϩ =480 ϼ ; 
Ϟl – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼ Ͼ ϴ ϴ, Ϟl=0,85. 
Ϟ Ͽϼ Ϲ ϶  Ϲ Ϲ϶ϹϻϹ  Ϸ ϻ ϶ ϹϸϹϿ Ϲ   ϿϹ [12] 

 

к

1

G

GN
Д


 , 

 
ϷϸϹ NϷ ϸ – Ϸ ϸ ϶ϴ  Ϸ ϴ ϴ ϶ Ͼϴ ϸϹ ϴϿϹϽ, NϷ ϸ = 50000 ; 

G1 – ϶Ϲ  ϸ Ͻ ϸϹ ϴϿϼ, ϾϷ; 
GϾ – ϶Ϲ  Ͼ ϹϽ Ϲ ϴ  ϸϹ ϴϿ ϼ, ϾϷ. 
ϖϹ  ϸ Ͻ ϸϹ ϴϿϼ G1 = 1,34 ϾϷ. ϖϹ  Ͼ ϹϽ Ϲ ϴ  ϸϹ ϴϿ ϼ ϼ ϼ ϴϹ  

ϴ϶  400 ϾϷ. Ϧ Ϸϸϴ   ϼ  ϸϴ  Ͼ Ͽϼ Ϲ ϶  Ϲ Ϲ϶Ϲϻ  
Ϸ ϻ ϶ ϴ϶  

 

16734,150000 
400

Д  

 
Ϟ Ͽϼ Ϲ ϶  Ͼ ϴ ϶  Ϲ ϴ ϼϽ (ϻϴϷ ϻ Ͼ ϼ ϴϻϷ ϻ Ͼ) ϴ ϸϼ  Ϲ Ϲ϶Ϲϻ Ͻ 

Ϸ ϻ ϴ϶  10. ϥ Ϲϸ  ϸϿϼ ϴ ϼ ϴ ϸ  Ͼ ϴ ϶  Ϲ ϴ ϼ  
ϼ ϼ ϴϹ  ϴ϶ Ͻ ϸϿϼ Ϲ ϴ Ͼϴ  Ϲ  ϶ ϻ϶ ϴ ϴ Ͼ ϴ ϴ,  Ϲ  1  = 112 . 

Ϧ Ϸϸϴ Ϲϵ Ϲ Ͼ Ͽϼ Ϲ ϶  Ͼ ϴ ϶ ϴ϶  

12,0
85,0480

2210 








)(

1240

167К 30

112

 

ϣ ϼ ϼ ϴϹ  Ϟ = 1 . 
 



 

89 
 И м. Л  № д к м. П д ь Да а 

Л  

 15.03.05.2017.094.00.00 ϣϛ 

4.3.2 Ϥϴ Ϲ  ϸ϶Ϲ Ϸ  Ͼ ϶ϹϽϹ ϴ  
 
 ϣϹ Ϲϸϴ ϴ ϸϹ ϴϿϹϽ  ϸ Ϸ  ϴϵ ϹϷ  Ϲ ϴ ϴ ϸ Ϸ Ϲ Ϲ ϶Ͽ Ϲ  ϼ 

ϼ ϸ϶Ϲ Ϸ  Ͼ ϶ϹϽϹ ϴ. ϘϹ ϴϿϼ ϴ ϼ  ϶ Ϲ ϼϴϿ Ͻ ϴ Ϲ.  
ϣ ϼ ϴ Ϲ Ϲ ϸ϶Ϲ  Ͼ ϶ϹϽϹ ϶ ϼ Ͽ ϻ  Ͼ   
 

nr

l
V




 
 

ϷϸϹ  l  – ϴϷ ϸ϶Ϲ Ͼ, l =5 ; 
n  – Ͼ Ͽϼ Ϲ ϶  ϼϻϸϹϿϹϽ ϴ ϸ Ͻ ϸ϶Ϲ ϾϹ, 20 ; 
r – ϴϾ  ϴϵ , ϼ . 
 

 н V /05,0
208.4

5





 
 

4.4 Ϥϴ Ϲ  Ͽ ϴϸϹϽ ϸϿ  ϾϿϴϸϼ ϶ϴ ϼ  ϻϴϷ ϶ Ͼ ϼ ϸϹ ϴϿϹϽ 
 
ϣϿ ϴϸ  ϾϿϴϸϴ ϴ Ϲ ϼϴϿ ϶ ϼ ϻϴϷ ϶ Ͼ ϼϿϼ ϸ Ϲ ϴ ϼ Ϸ  ϻϴϸϹϿϴ 
ϹϸϹϿ Ϲ   ϿϹ [12] 
 

ϼϞq260

tϹQ

ϻF



 , 2, 

 
ϷϸϹ Q Ϲ  – ϴ ϴ ϻϴϷ ϶ Ͼ Ϸ ϸ ϶ Ϸ  ϵ Ϲ ϴ ϶ Ͼϴ; 

q – Ϲϸ  ϸ ϼ ϴ  ϴϷ ϻϾϴ ϴ 1 2 ϿϹϻ Ͻ Ͽ ϴϸϼ Ͽϴ, q = 1  ; 
t – Ϲϸ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϴϵ ϼ  ϸ ϹϽ, ϶ Ϲ Ϲ ϼϼ Ͼ  Ϲ ϴϿϿ ϼ ϻϴϷ ϶Ͼϼ 

ϴ  ϴ ϾϿϴϸϹ ϸ  ϿϹ ϼ  ϴ ϵ ϴϵ Ͼ , t = 6 ϸ ϹϽ; 
Ϟϼ – Ͼ ϼ ϼϹ  ϼ Ͽ ϻ ϶ϴ ϼ  Ͽ ϴϸϼ ϾϿϴϸϼ ϶ϴ ϼ , Ϟϼ = 0,4. 
 

88к  8800076,150000ϻmϷ ϸNϹQ ; 

 

ϣ ϸ ϴ϶ϼ϶ ϻ ϴ Ϲ ϼ  ϶ Ͽ , Ͽ ϼ  
 

3,7
4,01260

688
ϻF 




 , 2 

 

ϠϹ  ϴϾ ϿϹ ϼ  ϼ ϴ Ϲ ϼ  Ͼ ϴ ϹϿ  ϵ ϴϵ ϴ  ϸϹ ϴϿϹϽ, 
Ϻϼϸϴ ϼ  ϿϹ ϼϹ ϴ ϵ Ͼ , ϶Ͽ Ϲ  ϹϺ Ͻ ϾϿϴϸ. 

ϣ Ϲϵ  Ͽ ϴϸ  ϸϿ  ϹϺ Ϸ  ϾϿϴϸϴ ϴ ϼ ϶ϴ   ϿϹ 
 

ϼϞq260

tQ
ϸF

1

1




 , 2 
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ϷϸϹ Q – ϴ ϴ ϸϹ ϴϿϹϽ Ϸ ϸ ϶ Ϸ  ϵ Ϲ ϴ ϶ Ͼϴ, ϸϿϹϺϴ ϼ  ϴ Ϲ ϼ , ; 
q1 – Ϲϸ  ϸ ϼ ϴ  ϴϷ ϻϾϴ ϴ 1 2, q1 = 1 ; 
t1 – ϼ Ͽ  ϴϵ ϼ  ϸ ϹϽ ϻϴ ϴ ϴ, t1 = 6 ϸ ϹϽ; 
Ϟϼ – Ͼ ϼ ϼϹ  ϼ Ͽ ϻ ϶ϴ ϼ  Ͽ ϴϸϼ, Ϟϼ = 0,4 

 

к 676700034,150000ϸmϷ ϸNQ   

 
ϣ ϸ ϴ϶ϼ϶ ϻ ϴ Ϲ ϼ , Ͽ ϼ  

 

5,5
4,01260

667
ϸF 




 , 2 

 

4.5 ϖ ϵ  ϵϴ ϴ ϼ ϶ϴ ϼ  ϺϾϼ 
 
ϖ Ϲϻ Ͽ ϴ Ϲ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ ϵ ϴϻ Ϲ  ϻ ϴ ϼ ϹϿ Ϲ Ͼ Ͽϼ Ϲ ϶  
ϺϾϼ, Ͼ  Ϲ ϵ ϸϼ  ϸϴϿ   Ϲ ϼ ϼϼ ϴ Ͼϴ. ϘϿ  ϶ ϵ ϴ ϵϴ 

ϴ ϼ ϶ϴ ϼ  ϺϾϼ ϹϸϹϿ Ϲ  Ͼ Ͽϼ Ϲ ϶  ϺϾϼ ( ) ϴ 1 2 
Ͽ ϴϸϼ Ϲ ϴ. ϣϹ ϶  ϴ  ϴ ϼ ϶ϴϹ  ϴ ϴ ϺϾϼ  

 

m  
 

1000

ϷNϸϹmϻϴϷm 
 , 

 
ϷϸϹ m ϸϹ  34,1 ϾϷ – ϴ ϴ ϸϹ ϴϿϼ; 

m ϻϴϷ 76,1 ϾϷ – ϴ ϴ ϻϴϷ ϶Ͼϼ ϸϿ  ϸϹ ϴϿϼ. 
 

m  
  20

1000
0000534,176,1   . 

 
ϣϿ ϴϸ  Ϲ ϴ ϹϸϹϿ Ϲ   ϸϹϿ Ͻ Ͽ ϴϸϼ, ϼ ϸ ϹϽ  ϴ Ϲϸϼ ϼ  

ϵ ϸ ϶ϴ ϼ . ϡ  ϸϹϿ  Ͽ ϴϸϹϽ ϴϻ ϴ ϴ  ϶ ϻϴ϶ϼ ϼ ϼ  
ϴϼϵ Ͽ ϹϷ  Ϸϴϵϴ ϼ Ϸ  ϴϻ Ϲ ϴ ϵ ϸ ϶ϴ ϼ . Ϥϴ  ϸϹϿ Ͻ Ͽ ϴϸϼ Ϲ ϴ 

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.4. 
 

  ϦϴϵϿϼ ϴ 4.4 – Ϥϴ  ϸϹϿ Ͻ Ͽ ϴϸϼ Ϲ ϴ 

Ϡ ϸϹϿ  
ϴ Ͼϴ 

ϗϴϵϴ ϼ Ϲ ϴϻ Ϲ ,  Ϟ Ͽϼ Ϲ ϶  
ϴ Ͼ ϶, 

 

ϧϸϹϿ ϴ  Ͽ ϴϸ ,  
2 

ϘϿϼ ϴ Ϭϼ ϼ ϴ ϖ ϴ 
ϴ ϸϼ  

ϴ Ͼ 
ϴ ϶ Ϲ 
ϴ Ͼϼ 

NEF 400 3600 2700 2000 12 9,7 116,4 
2170 860 560 2400 1 0,48 0,48 

ϥϣϨ500-
ϔϖ 

2800 2100 1600 11 5,9 64,9 

Σ(S ϸ)      181,78 
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Ϧ Ϸϸϴ Ͼ Ͽϼ Ϲ ϶  ϺϾϼ, ϼ ϸ ϹϽ  ϴ 1 2 Ͽ ϴϸϼ Ϲ ϴ ϵ ϸϹ  ϴ϶  
 

11,0
181,78S

m 20

ϸ
  / 2. 

 

ϦϴϾ ϾϴϾ 
ϸS

m
<0,3 / 2,  ϴϻ ϴ ϴϹ  ϼ Ϲ ϴ ϵ Ͼϼ ϺϾϼ Ϡ - 

Ϲ ϴ ϼϻϼ ϶ϴ ϴ   ϼ Ͽ ϻ ϶ϴ ϼϹ  Ϸ  ϸϴ [12]. 
Ϣ ϹϸϹϿϹ ϼϹ Ϲϵ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϹϿϹϺϹϾ ϸϿ  ϶ ϶ ϻϴ ϺϾϼ  ϴ Ͼϴ 
ϣ Ϲϵ Ϲ Ͼ Ͽϼ Ϲ ϶  ϹϿϹϺϹϾ ϹϸϹϿ Ϲ   ϿϹ [12] 
 

)tϻtV

l
(

KmϨ60q

im
T 




 , , 

ϷϸϹ: 2000020m  ϾϷ. 

q – ϻϴ Ͽ Ϲ ϼϹ ϹϿϹϺϾϼ ϻϴ ϸϼ  ϹϽ ; 
i - Ͼ Ͽϼ Ϲ ϶  ϴ  Ϲ ϴ ϼϽ  Ϸ ϻ  ϴ ϸϼ  ϹϽ ; 
Ϩ  – ϼ ϴϿ Ͻ Ϸ ϸ ϶ Ͻ ϸ ϶ Ϲ Ϲ ϼ ϴϵ  ϹϿϹϺϾϼ, Ϩ  = 2040 ϼ ; 
Ϟ1 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼ ϹϿϹϺϾϼ, Ϟ1 = 0,85; 
lc  – Ϲϸ ϼϽ ϵϹϷ ϹϿϹϺϾϼ ϻϴ ϸϼ  ϹϽ , ; 
Vc  - Ϲϸ  Ͼ  ϹϿϹϺϾϼ, / ϼ ; 
m – Ͼ Ͽϼ Ϲ ϶  ϴϵ ϼ  Ϲ  ϶ Ͼϼ, m =1; 
tϻ,  – ϶ Ϲ  ϸ Ͻ ϻϴϷ ϻϾϼ ϹϿϹϺϾϼ, tϻ=10 ϼ ; 
t ,  – ϶ Ϲ  ϸ Ͻ ϴϻϷ ϻϾϼ ϹϿϹϺϾϼ, t =10 ϼ . 
Ϟ Ͽϼ Ϲ ϶  ϴ  Ϲ ϴ ϼϽ ϴ ϸϼ  ϹϽ  ϴ϶  Ϲϸϼ ϼ Ϲ. ϛϴ ϸϼ  ϹϽ  

ϹϿϹϺϾϴ ϻϴ Ͽ Ϲ  100 ϾϼϿ Ϸ ϴ ϴ ϼ ϺϾϼ,  Ϲ  q = 100 . ϥ Ϲϸ ϼϽ 
ϵϹϷ ϹϿϹϺϾϼ ϼ ϼ ϴϹ  ϴ϶  1  = 112 . ϥϾ  ϹϿϹϺϾϼ ϴ϶ ϴ V = 50 

/ ϼ  (7 Ͼ / ). Ϧ Ϸϸϴ Ͼ Ͽϼ Ϲ ϶  ϹϿϹϺϹϾ ϵ ϸϹ  ϴ϶  
 

43,0)1001
50

112
(

0,851204060100

1020000
T 




  . 

 
ϣ ϼ ϼ ϴϹ  Ϧ = 1 . 

 
4.6 ϣϿϴ ϼ ϶Ͼϴ ϵ ϸ ϶ϴ ϼ  ϼ ϹϸϹϿϹ ϼϹ ϼϻ϶ ϸ ϶Ϲ Ͻ Ͽ ϴϸϼ 
 
ϣϿϴ ϼ ϶Ͼϴ ϵ ϸ ϶ϴ ϼ  ϼ ϴϵ ϼ  Ϲ  ϴ ϴ ϾϹ Ϲ ϶Ͽ Ϲ  ϶ 
ϸϾϹ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϴ ϼϽ. 

ϥ ϴ Ͼϼ ϴ ϴ ϾϹ, ϴ ϿϴϷϴ  Ϲ Ϲ ϸϼϾ Ͽ  Ϲϻϸ . Ϥϴ ϼϹ 
ϹϺϸ  ϴ Ͼϴ ϼ ϶ ϵϼ ϴϹ   ϹϾ Ϲ ϸϴ ϼ : ϼ ϴ Ͽ ϺϹ ϼϼ ϴ Ͼ ϶ «϶ 

ϻϴ Ͽ Ͼ» ϴ ϼϹ ϹϺϸ  ϼ ϼ ϴ϶  1500 , Ͽ ϼ ϴ ϼ – 800 , 
ϴϿ ϼ ϴ ϼ ϼ ϵ Ͽ Ϻϼ϶ϴ ϼϼ ϸ ϼ  ϴϵ ϼ  ϸ Ϸ  ϴ Ͼϴ –2500 
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, ϸ϶  ϴ Ͼ ϶ – 1500 . ϘϿ  ϾϴϺϸ Ϸ  ϴ Ͼϴ, ϶ ϻϴ϶ϼ ϼ ϼ  ϸϹϿϼ, 
Ͼϴϻϴ  Ϲ ϴ ϸ϶ ϸϴ ϿϹϾ Ϲ Ϸϼϼ, Ϲϸ ϶ϴ ϿϴϺϸϹ ϼ  ϼ ϶Ϲ ϼϿ ϼϼ. 
ϖ ϴ ϴϿϹ ϴ Ͼϴ Ϲϸ Ϲ  Ϲ  ϾϿϴϸϼ ϶ϴ ϼ  ϻϴϷ ϶ Ͼ ϼ  Ϲ  

ϾϿϴϸϼ ϶ϴ ϼ  ϸϹ ϴϿϹϽ. ϠϹϺ Ϲ ϴ ϼ Ϲ ϴ ϼ ϶ϴ ϼϹ ϸϹ ϴϿϹϽ 
Ϲ ϶Ͽ Ϲ  ϸ϶Ϲ  Ͼ ϶ϹϽϹ , ϴ Ͽ ϺϹ  ϶ϸ Ͽ  Ͻ Ͽϼ ϼϼ. 

Ϭϼ ϼ ϴ ϴϵ ϹϷ  Ϲ ϴ ϼ ϼ ϴϹ  ϴ϶ Ͻ 500 , ϴϵ ϹϽ ϻ  – 800 . 
ϡϴ ϴ ϾϹ Ϲϸ Ϲ  Ͼ Ͽ Ͻ Ͽ ϼ Ͼϴ Ϲϸ ϴ ϴ Ϲ ϴ, ϴ Ͼ Ͻ 

ϴ ϸ  ϹϿϹ  ϼ ϴ Ϲ Ͼϴ. 
ϘϿ  ϵ Ͼϼ ϺϾϼ  ϴϵ ϼ  Ϲ  Ϲϸ Ϲ ϴ Ͼ ϵϼ ϼ ϶ϴ ϴ  ϼ Ϲ ϴ: 
ϺϾϴ  ϴϵ ϼ  Ϲ ,  Ͽϼ ϹϽ  Ͼ ϶ϹϽϹ , ϴϹ  ϶ Ϲ ϼϴϿ Ϲ 

Ͼ ϹϽ Ϲ , ϴ Ͽ ϺϹ Ϲ ϶ Ͼ Ϲ Ͼ ϶ϹϽϹ ϴ ϶ ϷϿ ϵϿϹ ϼϼ ϴ ϸ Ϲ ϼϾϹ, 
ϿϹ ϻϴ Ͽ Ϲ ϼ , Ͼ  ϺϾϴ ϶ ϶ ϻϼ   Ϲ ϼ ϼϼ ϴ Ͼϴ 

ϴ϶ ϵϼϿ  ϴ . ϘϿ  ϴ ϼ ϶Ͼϼ Ͼ ϹϽ Ϲ ϶ ϼ Ͽ ϻ Ϲ  
Ͼ ϴ  ϸ ϵϴϿ Ͻ ϶ Ͻ Ϸ ϻ ϸ  10 . 

ϖ Ͼϴ Ϲ ϶Ϲ ϼ϶ Ϻϴ  Ϲ ϼ ϼϽ ϴ ϴ ϾϹ Ϲϸ Ϲ  ϼ  
Ϻϴ Ϸ  ϵϹ Ϲ Ϲ ϼ , ϼϾ  Ϲ Ͼ , Ϻϴ Ͻ Ͼ ϴ , ϼ Ϲ  ϶ ϵ ϸ ϼ 

Ϲ Ϲ ϸ Ͻ ϸ ϼ Ϲϻϸ. 
Ϥϴϻ ϴϵ ϴ ϴ  Ͽϴ ϼ ϶Ͼϴ Ͼϴϻϴ ϴ ϴ ϼ ϾϹ 4.2. ϧ ϴ Ͼ ϵ ϴϵ Ͼϼ 

ϴ ϿϴϷϴϹ  ϶ϸ Ͽ  Ͽ ϴ ϹϺϸ  Ϲϻϸ  ϼ ϼ Ͻ 4000  ϼ ϸ  
ϼ ϼ Ͻ 1400 . ϣ Ϲϻϸ Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϸ ϹϷ  ϸ϶ϼϺϹ ϼ  

ϴ϶ ϵϼϿ Ϸ  ϴ ϴ. ϣϹ Ϲ ϸ Ͻ ϸ Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϶ ϵ ϸ Ϸ  
ϸ ϴ Ͼ ϴϵ ϼ  Ϲ ϴ .  

Ϝϻ ϼ Ͼϴ 4.2 ϶ϼϸ ,  ϸϿϼ ϴ ϴ Ͼϴ 06ϔ  , ϼ ϼ ϴ ϴ Ͼϴ 16ϖ  . 
Ϧ Ϸϸϴ Ͽ ϴϸ  ϴ Ͼϴ ϴ϶ ϴ 

 
ϖϔS  ; 

 
9601606S   2. 

 
ϥ ϴ϶ ϼ  Ͽ ϴϸ  ϴϻ ϴϵ ϴ Ϸ  ϴ Ͼϴ ϼ ϸϹϿ  Ͽ ϴϸ  Ϲ ϴ:  

 
960S  2> 78,181ϸS  2. 
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 4.8 ϖ ϵ  ϼ ϴ,  ϼ ϹϸϹϿϹ ϼϹ ϴϻ Ϲ ϶ ϻϸϴ ϼ  
 
Ϥϴϻ ϴϵ ϴ Ͻ ϴ Ͼ ϴ ϿϴϷϴϹ  ϶ Ϲϸ Ϲ  ϿϹ Ϲ ϼ ϼ Ͻ 24000  ϼ 

ϴϷ  Ͼ Ͽ  6000  Д12]. 
ϖ ϴ ϿϹ ϴ ϹϸϹϿ Ϲ   Ϲ Ϲ, ϼ϶ϹϸϹ Ͻ ϴ ϼ ϾϹ 4.3. 
Ϡϼ ϼ ϴϿ ϴ  ϶ ϴ Ͽ ϴ ϹϸϹϿ Ϲ   ϶ Ϲ ϸ  Ϸ Ͽ ϶Ͼϼ 

ϸϾ ϴ ϶ Ϸ  ϹϿ ϴ ( ϼ Ͼ 4.3). ϖ ϴ ϸ  Ϸ Ͽ ϶Ͼϼ ϸϾ ϴ ϶ Ϸ  ϹϿ ϴ 
ϴ ϼ ϶ϴϹ   ϿϹ  

 
Hk = h1+h2+h3+h4, , 

 
ϷϸϹ h1 - ϴϾ ϼ ϴϿ ϴ  ϶ ϴ ϵ ϸ ϶ϴ ϼ , ; 

Ϣϵ ϸ ϶ϴ ϼϹ   ϴϾ ϼ ϴϿ Ͻ ϶ Ͻ ϶Ͽ Ϲ  ϴ Ͼ ϸϹϿϼ 2170 
϶ Ͻ 2,45 .  

h2 - ϼ ϼ ϴϿ Ϲ ϴ ϼϹ ϹϺϸ  ϵ ϸ ϶ϴ ϼϹ  ϼ Ϲ Ϲ Ϲ ϴϹ  Ϸ ϻ ; 
h3 - ϶ ϴ ϴ ϼ Ϲ  Ϸ ϻ ϶, ; 
h4 - ϶ ϴ Ͼ ϴ ϴ, . 
 

 
 

Ϥϼ Ͼ 4.3 – ϥ Ϲ ϴ ϴ Ϲ ϴ ϶  Ͼ ϴ ϶ Ϸ  ϿϹ ϴ 
 
Ϡϼ ϼ ϴϿ Ϲ ϴ ϼϹ ϹϺϸ  ϵ ϸ ϶ϴ ϼϹ  ϼ Ϲ Ϲ Ϲ ϴϹ  Ϸ ϻ  h2 = 

0,5 . ϖ ϴ ϴ ϼ ϶ϴ ϼ  Ϸ ϻ ϶ ϼ ϼ ϴϹ  ϴ϶ Ͻ h3 = 2 , ϶ ϴ 
Ͼ ϴ ϴ – h4 = 0,9 . ϥ  ϼ  ϸϴ  

 
Hk = 2,45+0,5+2+0,9=5,85 . 
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Ϥϴ Ϲ ϻ ϴ Ϲ ϼϹ Ͼ ϹϾ ϼ Ϲ  ϸ  ϵϿϼϺϴϽ ϹϷ  ϴ ϸϴ Ϸ . ϣ ϼ ϼ ϴϹ  
Hk = 6,15 . ϖ ϻϴ϶ϼ ϼ ϼ  ϶ϹϿϼ ϼ  Hk ϼ ϼ ϴϹ  ϶  Ͽ ϴ ϡ = 8,4 . 

Ϟ Ͽ  ϻϸϴ ϼ  ϺϹϿϹϻ ϵϹ Ϲ Ϲ ϼϼ Ϟϱ -01-49  Ͼ Ͽ ϼ 
Ϸ Ͽ Ϸ  Ϲ Ϲ ϼ  400×800  ( ϼ Ͼ 4.4). Ϧ ϶ Ϲ Ͼ Ͽ  ϻϸϴ ϼ  

Ϲ Ϲ  ϶  ϼ ϹϿ  ϴϻϵϼ϶ Ͻ ϼ ϴ 500 . ϱ  Ϲ ϵ ϸϼ  
ϸϿ  Ϸ , ϵ  ϼ  Ͼ Ͽ  ϴ ϶Ϲ Ͼϴ. 

Ϟ Ͽ  ϻϸϴ ϼ  ϺϹϿϹϻ ϵϹ Ϲ Ϲ ϼϼ Ϟϱ-01-49  Ͼ Ͽ ϼ 
Ϸ Ͽ Ϸ  Ϲ Ϲ ϼ  400×800  ϶ Ͻ 8550  ( ϼ Ͼ 4.4).  

Ϩ ϸϴ Ϲ  ϸ Ͼ Ͽ  Ϲϸ ϴ϶Ͽ  ϵ Ͻ ϸϹϿ  ϼϹ 
ϺϹϿϹϻ ϵϹ Ϲ Ϲ ϴ Ϲ Ͼ Ͼ ϼϼ, ϴ Ͼ Ϲ ϴ ϴ϶Ͽϼ϶ϴ  ϴϾϺϹ 
ϺϹϿϹϻ ϵϹ Ϲ ϸϴ Ϲ Ϲ ϵϴϿϾϼ ϸ Ϲ . ϖϹ  Ͽ Ͼ  ϸϴ Ϲ ϴ 

ϴ ϿϴϷϴϹ  ϴ 150  ϼϺϹ ϶  Ͽϴ, ϸ ϶ϴ ϸϴ Ϲ ϴ – ϴ 1,95  
Ϥϴϻ Ϲ  ϸϴ Ϲ ϶ ϴϻ ϴ ϴ  ϶ ϻϴ϶ϼ ϼ ϼ  Ϲ ϼϼ Ϲ Ϲ ϼ  Ͼ Ͽ  

Ͽ ϶ ( ϼ Ͼ 4.5).       
 

 
 

Ϥϼ Ͼ 4.4 – Ϟ Ͽ ϴ Ϲϸ ϼ  ϿϹ ϶ 
                                              

 
 

Ϥϼ Ͼ 4.5 – Ϩ ϸϴ Ϲ  ϸ Ͼ Ͽ  
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ϡϹ ϹϽ Ͼ Ͼ ϼϹϽ ϻϸϴ ϼ  ϶Ͽ  ϺϹϿϹϻ ϵϹ Ϲ Ϲ ϴ Ϲ Ϲ  
Ϲ ϼϼ 1.462-3. ϗϴϵϴ ϼ Ϲ ϴϻ Ϲ  Ϲ : ϸϿϼ ϴ 23940 , ϶ ϴ 3315 , 
Ͽ ϼ ϴ 300  ( ϼ Ͼ 4.6). 

 

 
 

Ϥϼ Ͼ 4.6 – ϕϹϻ ϴ Ͼ ϴ  Ϲ ϴ Ϲ ϼϼ 1.463-3 
 

ϢϷ ϴϺϸϴ ϼ  Ͼ ϼϹ   ϻϸϴ ϼ  ϶Ͽ Ϲ  Ϲ Ͽ ϴ  Ϸ Ͽ Ͻ ϴ  Ͼ ϶Ͽ . 
Ϟ ϶Ͽ  ϼ  ϼϻ ϵ  ϴ ϼϿ ϶, ϾϿϴϸ ϶ϴϹ   Ϲ ϴ  ( ϼ Ͼ 4.7). 

ϡϹ ϼ  ϴ ϼϿ  ϶Ͽ  ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ . ϖ Ͼϴ Ϲ ϶Ϲ Ϲ ϶ Ϸ  Ͽ  
ϼ Ϲ Ϲ  Ϲ ϴ - Ϲ Ϲ ϴ  ϺϾϴ, ϶ ϴ϶ ϼ϶ϴ 

ϴ  Ͽϼ  Ͼ ϼ  ϼ ϻϴ Ͽ ϴ  ϼ  ϶ . Ϣ ϴ Ͼ ϶ϴϹ  
ϴ ϼϻ Ͽ ϼϹϽ ϼϻ Ϲ Ϸϴ Ϲ ϴ  ϵϼ Ͻ Ϸ ϶ϾϹ. ϛϴ Ϲ  ϾϿϴϸ ϶ϴϹ  
Ϲ Ͽϼ ϹϿ , Ϲϸ ϴ϶Ͽ ϼϽ ϵ Ͻ Ͽϼ  ϼϻ Ϲ ϵϹ ϴ. ϫ ϵ  ϻϸϴ  

ϸ ϴ  Ϻ Ͼ Ϲ ϼ ϶ Ϲ ϶ϴ ϼϹ ϸϿ  Ϸϼϸ ϼϻ Ͽ ϼ Ϸ  Ͼ ϶ ϴ, ϴ 
϶Ϲ    Ϲ Ͽ ϼϻ Ͽ ϼ Ϸ  Ͼ ϼ  ϴϾϿϴϸ ϶ϴ  ϺϾ  ϼϻ 

Ϲ ϴ Ϲ Ϲ Ϸ  ϴ ϶ ϴ. ϗϼϸ ϼϻ Ͽ ϼ  Ͼ ϼ  ϻϸϴ ϼ  ϶ Ͽ Ϲ  ϼϻ 
- Ϲ  Ͽ ϶ Ͽ  Ϸϼϸ ϼϻ Ͽ ϼ  ϴ Ϲ ϼϴϿ ϶, ϿϹϸ ϶ϴ ϹϿ  

ϴϾϿϹϼ϶ϴϹ  ϶ ϴ ϿϹ  ϼ ϼ Ϸ ϹϽ ϵϼ Ͻ ϴ ϼϾϼ. ϘϿ  Ͽ Ϲ ϼ  
ϼ϶Ͽ Ϲ ϼ ϴϻ Ϲ ϼ  ϸ Ϸ Ϲ϶ Ϸ  Ͼ ϶ ϴ ϸ ϸϹϽ ϶ϼϹ  Ͽ Ϲ Ͻ 

ϴϸϼϴ ϼϼ Ͼ ϶  Ͼ ϶ϴ  Ͽ Ϲ  ϶Ϲ Ͽ Ϸ  Ϸ ϴ϶ϼ   ϻ ϴ ϼ ϴϻ Ϲ   6…10 , 
϶ϸϴ϶ϿϹ Ϸ  ϶ Ϸ Ϲ  ϶ϼϸϹ ϶ Ͼ ϶ϹϿ  ϴ ϼϾ    Ͼϴ Ͼϴ ϶Ϲ  500 ϡ . 

 
 

Ϥϼ Ͼ 4.7 – Ϟ Ͼ ϼ  Ͼ ϶Ͽϼ 
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ϖ Ͼϴ Ϲ ϶Ϲ ϴ Ϻ Ϸ  Ϸ ϴϺϸϹ ϼ  ϼ Ϲ  Ϲ  Ͽ ϼ Ͻ 500 . 
ϖ ϸ ϴ Ϲ ϼ ϼ  Ϲ ϴ Ϲ ϶Ͽ Ϲ  Ϲ Ϲϻ ϴ ϴ Ϲ ϶ ϴ. Ϭϼ ϼ ϴ ϶  
4 , ϶ ϴ – 3,6  . 

Ϣϵ ϸ ϶ϴ ϼϹ ϴ ϴ ϾϹ ϴ ϴ϶Ͽϼ϶ϴϹ  Ϲ Ϲϸ ϶Ϲ  ϴ Ͽ . ϣ Ͽ 
Ϲϸ ϴ϶Ͽ Ϲ  ϵ Ͻ Ϸ Ͽ Ͻ  Ͼ Ͼ ϼ  ( ϼ Ͼ 4.8), ϶ϾϿ ϴ  
ϴ ϵ ϶ϴ Ͻ Ϸ , ϴϸ Ϻ  ϵϹ  ϸϷ ϶Ͼ  Ͽ ϼ Ͻ 200…300 , 

Ϲ ϴ - Ϲ Ϲ  ϺϾ  ϸϿ  ϶ ϴ϶ ϼ϶ϴ ϼ , Ͽ Ͻ Ϸϼϸ ϼϻ Ͽ ϼϼ, ϴ ϴϾϺϹ 
Ͼ ϼϹ Ͽϴ ϼϻ ϵϹ ϴ. 
 

 
 

Ϥϼ Ͼ 4.8 – Ϟ Ͼ ϼ  Ͽϴ 
 

 
ϖ ϶ ϸ   ϴϻϸϹϿ  Ϲ Ϲ 
 

ϖ ϼ ϹϿ  ϴϻϸϹϿϹ ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  ϶ Ͽ Ϲ  
ϴ Ϲ  Ϲ ϵ ϸϼ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϵ ϸ ϶ϴ ϼ . ϖ Ͼϴ Ϲ ϶Ϲ Ϸ ϻ Ϸ  ϼ 
ϴ Ϸ  Ͻ ϶ϴ ϴ ϴ ϾϹ ϼ  ϸ ϵϴϿ Ͻ ϶ Ͻ Ͼ ϴ . 

Ϥϴ ϼ ϴ  ϸ϶Ϲ Ͻ Ͼ ϶ϹϽϹ . ϖ Ͽ Ϲ  ϴ Ϲ  Ͽ ϴϸϹϽ ϸϿ  ϾϿϴϸϼ ϶ϴ ϼ  
ϻϴϷ ϶ Ͼ ϼ ϸϹ ϴϿϹϽ. ϡϴϻ ϴ Ϲ ϴ ϼ Ϲ ϴ ϵ Ͼϼ ϺϾϼ – Ϲ ϴ ϼϻϼ ϶ϴ ϴ . 
ϢϾ ϴ ϹϿ  ϴ  ϼ ϹϿ Ϸ  ϴϻϸϹϿϴ ϶Ͽ Ϲ  Ͽϴ ϼ ϶ϴ ϼϹ ϴ Ͼϴ 

Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ. 
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5 ϕϙϛϢϣϔϥϡϢϥϦϰ ϚϜϛϡϙϘϙϳϦϙϟϰϡϢϥϦϜ 
 
5.1 Ϣ ϹϸϹϿϹ ϼϹ Ͼϴ ϹϷ ϼϼ ϺϹ ϼ ϸϴ ϼ ϴϵ Ϲ ϴ ϹϾ ϼ Ϲ  

ϴ ϾϹ. 
 
ϠϹ ϴ ϼ Ϲ Ͼϴ  ϵ ϴϵ Ͼϴ ϸϹ ϴϿϼ ϼ ϴ «Ϟ Ͼϴ», ϶ Ͽ ϴ  ϴ ϸϴ  

ϴ ϾϹ,  ϶ ϹϽ ϺϹ ϼ ϼ  Ͼ  IIϴ Ͼϴ ϹϷ ϼϼ, ϾϴϾ ϴϵ  ϶ ϻϴ Ϲ  
Ͻ ϸ ϵ Ͻ, Ϲ Ϲ Ϲ Ϲ ϼϹ  ϼ Ϲ Ϲ Ͼ Ͻ ϼϻϸϹϿϼϽ ϸ  1 ϾϷ ( ϹϺ ϼϽ ϼ 

ϼϻ Ϲ ϼ ϹϿ Ͻ  ϼ Ϲ ) ϶ Ϻϸϴ ϼϹ  Ϲ Ϲ  ϴ ϺϹ ϼϹ . ϖ 
϶Ϲ ϶ϼϼ  ϶ ϵ ϴ Ͻ Ͼϴ ϹϷ ϼϹϽ ϺϹ ϼ ϸϴ ϴ ϴ϶Ͽϼ϶ϴϹ  Ϲϵ Ϲ Ϲ 

϶ϹϿϼ ϼ  ϼ ϴϿ  ϼ ϸ ϼ  ϴ ϴ Ϲ ϶ ϼϾ ϾϿϼ ϴ ϴ. 
ϧ ϴ ϶ϿϹ ϼϹ ϼ ϴϿ  ϴ ϴ Ϲ ϶ ϼϾ ϾϿϼ ϴ ϴ ϹϾ ϼ Ϲ Ϸ  
ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ Ϲ ϼ . 
ϣ ϼ ϶ ϵ Ϲ Ͼϴϻϴ ϹϿϹϽ ϼϾ ϾϿϼ ϴ ϴ ϼ ϶ϴ : Ϲ ϼ ϸ Ϸ ϸϴ, Ͼϴ ϹϷ ϼ  

ϺϹ ϼ ϴϵ , ϴ ϴϾ Ϲ ϼ ϼϾϴ Ϲ Ϲ ϼ   ϼϻϵ Ͼϴ  ϶ Ͻ Ϲ Ͽ . ϖ ϶ ϻϼ  
Ϲ ,  ϴ ϴ Ϲ  ϼϾ ϾϿϼ ϴ ϴ ϴ ϴ ϾϹ: Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ, 

ϼ ϹϿ ϴ  ϶ϿϴϺ , Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϻϸ ϴ ϶ ϸ  ϶ ϹϸϹϿ  
ϼ ϴϿ  ϴ ϴ Ϲ ϶ Д16Ж, ϻ ϴ Ϲ ϼ  Ͼ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 5.1. 

 
ϦϴϵϿϼ ϴ 5.1 – Ϣ ϼ ϴϿ Ϲ Ͼϴϻϴ ϹϿϼ ϴ ϴ Ϲ ϶ ϼϾ ϾϿϼ ϴ ϴ 
ϣϹ ϼ ϸ Ϸ ϸϴ Ϟϴ ϹϷ ϼ  

ϴϵ  
ϦϹ Ϲ ϴ ϴ 
϶ ϻϸ ϴ, ºϥ 

Ϣ ϼ ϹϿ ϴ  
϶ϿϴϺ  
϶ ϻϸ ϴ, % 

ϥϾ  
ϸ϶ϼϺϹ ϼ  
϶ ϻϸ ϴ, /  

ϩ Ͽ ϸ Ͻ IIa 18-20 60-40 0,2 
ϦϹ Ͽ Ͻ IIa 21-23 60-40 0,3 

 
ϣ ϼ Ϲ Ϲ ϴ Ϲ ϶ ϻϸ ϴ 18º - 20ºϥ, ϼ ϹϿ Ͻ ϶ϿϴϺ ϼ 40-60% ϼ 

Ͼ ϼ ϸ϶ϼϺϹ ϼ  ϶ ϻϸ ϴ 0,2 -  ϶ Ͽ ϸ Ͻ Ϲ ϼ ϸ Ϸ ϸϴ, ϼ ϼ Ϲ Ϲ ϴ Ϲ 
21º-23ºϥ, ϶ϿϴϺ ϼ 40-60% ϼ Ͼ ϼ ϸ϶ϼϺϹ ϼ  ϶ ϻϸ ϴ 0,3 /  ϶ Ϲ Ͽ Ϲ ϶ Ϲ  
Ϸ ϸϴ ϵϹ Ϲ ϼ϶ϴϹ  ϴ  ϴϿ Ϸ  Ͼ ϼ ϴϿ Ϸ  ϼ  

Ϸϴ ϼϻ ϴ ϼ ϴ  Ϲϸ ϿϾϼ ϸϿ  ϶ Ͼ Ϸ  ϶  ϴϵ ϵ ϼ. 
ϩ Ͽ ϸ ϼ ϼ Ϲ Ϲ ϸ ϼ Ϲ ϼ ϸϴ ϼ Ϸ ϸϴ ϼ ϴ  Ϲ ϼ ϸ   ϴ Ϻ Ͻ 
Ϲ Ϲ ϴ Ͻ ϶ ϻϸ ϴ ϼϺϹ +10ºϥ, ϴ Ϲ Ͽ  Ϲ ϼ ϸ  Ϸ ϸϴ –  ϴ Ϻ Ͻ 
Ϲ Ϲ ϴ Ͻ ϶ Ϲ +10ºϥ. ϖ ϿϹ ϼϽ Ϲ ϼ ϸ ϶ ϸϹϿ  Ͽ ϴ  ϸ ϾϴϹ  

Ϲ϶ Ϲ ϼϹ Ϲ Ϲ ϴ  ϶ ϻϸ ϴ ϶ ϴϵ ϹϽ ϻ Ϲ ( ϼ϶ ϴ Ϻ Ͻ): ϶ Ϲ ϴ   
Ϲ Ͽ ϶ ϸϹϿϹ ϼϹ  ϸ  20ϾϾϴϿ/ . ϴ  – ϴ 3ºϥ; ϶ Ϲ ϴ   Ϲ Ͽ ϶ ϸϹϿϹ ϼϹ  ϵ ϿϹϹ 20 

ϾϾϴϿ/ . ϴ  – ϴ 5ºϥ. ϖ ϻϸ ϵ Ϲ  ϸ ϿϺϹ  ϵϹ Ϲ ϼ϶ϴ  ϼϻ ϴ Ϲ ϴ ϴ ϸ Ϸ  
ϴϵ ϴ ϹϷ . ϣ ϼ  ϸ ϿϺ  ϵ  ϵϿ ϸϹ   Ϲ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  
Ͽ ϶ϼϽ ϸϿ  ϼϻ϶ ϸ ϶Ϲ  Ϲ Ϲ ϼϽ, ϴ ϴϾϺϹ ϸ ϼ Ϲ  

Ͼ Ϲ ϴ ϼϼ ϸ ϶ϼ  ϴ ϶, Ϸϴϻ ϶ ϼ Ͽϼ. 
Ϣϵ Ϲ  Ϲ Ϲ ϼ  ϴ ϾϴϺϸ Ϸ  ϴϵ ϴ ϹϷ  – 15 . ϣϿ ϴϸ  Ϲ Ϲ ϼ  ϴ 

ϾϴϺϸ Ϸ  ϴϵ ϴ ϹϷ  – 4,5 .      
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5.2 Ϥϴ  Ϲ Ϲ ϶Ϲ Ϸ  ϶Ϲ Ϲ ϼ  ϴ Ͼϴ 
 
ϣ Ϲ Ϲ ϼ    Ϲϵ ϶ϴ ϼϹ  Ͽ ϸϹϽ ϸ ϿϺ  ϼ Ϲ , ϾϴϾ ϴ϶ϼϿ , 

Ϲ Ϲ ϶Ϲ Ϲ ϶Ϲ Ϲ ϼϹ. 
ϙ Ϲ ϶Ϲ Ϲ ϶Ϲ Ϲ ϼϹ ϸ ϴϻϸϹϿ Ϲ  ϴ ϵ Ͼ ϶ Ϲ, ϶Ϲ ϹϹ ϼ 

Ͼ ϵϼ ϼ ϶ϴ Ϲ (϶Ϲ ϹϹ ϼ ϵ Ͼ ϶ Ϲ). ϖ ϸϴ  Ͽ ϴϹ ϶ Ϲ Ϲ Ϲϸ Ϲ  
ϸ϶ ϹϹ ϵ Ͼ ϶ Ϲ ϶Ϲ Ϲ ϼϹ. ϖϾϿ ϴ ϹϹ ϶ Ϲϵ  Ϲ ϴϸ ϴ  Ͼ  

϶ ϼ ϼ Ͻ 3  ϼ ϶ Ͻ 4,8. ϦϴϾϼ  ϵ ϴϻ  ϵ ϴ  Ͽ ϴϸ  Ͼ  
϶ ϴ϶ ϴ 130,6 2, ϴ Ͽ ϴϸ  ϸ Ϸ  Ͼ ϴ – 14.4 2. 

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϴϿ Ϸ  ϻ ϴ Ϲ ϼ  ϞϙϢ Ͽ ϴϸ  ϶Ϲ ϶  ϶ 
ϹϸϹϿ Ϲ   ϿϹ: 
 

1100 0

0

r

КKSne
So n








 

 
ϷϸϹ: ne – ϼ ϶ϴ Ϲ ϻ ϴ Ϲ ϼϹ ϞϙϢ 

So – Ͽ ϴϸ  Ͼ , 2 

Sn – Ͽ ϴϸ  Ͽϴ, 2 

0 – ϵ ϼϽ Ͼ ϼ ϼϹ  ϶Ϲ Ͼϴ ϼ  
1r – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶ Ϲ ϼϹ ϞϙϢ  ϴϺ Ϸ  ϶Ϲ ϴ  
0 – ϶Ϲ ϶ϴ  ϴ ϴϾ Ϲ ϼ ϼϾϴ Ͼ  
К – Ͼ ϼ ϼϹ  ϻϴ Ϲ Ϲ ϼ  Ͼ   ϼ϶ ϼ  ϻϸϴ ϼϽ  
К – Ͼ ϼ ϼϹ  ϻϴ ϴ  
ϡ ϼ ϶ϴ Ϲ ϻ ϴ Ϲ ϼϹ ϞϙϢ, ϸϿ  ϻϸϴ ϼϽ ϴ ϿϴϷϴϹ  ϶ ϴϻϿϼ  

ϴϽ ϴ  ϿϹϸ Ϲ  ϹϸϹϿ   ϿϹ: 
 

nmnene  , 

 
ϷϸϹ: n – Ϲ  Ϸ  ϵϹ Ϲ Ϲ ϼ Ϲ Ϲ ϶Ϲ  ϶Ϲ  

 – ϻ ϴ Ϲ ϼϹ ϞϙϢ, % 
m  – Ͼ ϼ ϼϹ  ϶Ϲ ϶ Ϸ  ϾϿϼ ϴ ϴ 
Ϥϴϵ , ϼϻ϶ ϸϼ Ϲ ϶ Ϲ ϴ , ϶Ϲ ϶  IV  ϼ V ϴϻ ϸ  ϻ ϼ ϹϿ  

ϴϵ . ϣ  ϻ ϴ Ϲ ϼϹ ϞϙϢ ϶ ϵϼ ϴϹ  ϸϿ  ϴϼ϶ ϹϷ  ϴϻ ϸϴ 
ϻ ϼ ϹϿ  ϴϵ   (IV ), =1,5%. ϛ ϴ Ϲ ϼϹ Ͼ ϼ ϼϹ ϴ ϶Ϲ ϶ Ϸ  ϾϿϼ ϴ ϴ  
ϻϴ϶ϼ ϼ    ϼϹ ϴ ϼϼ ϶Ϲ ϶  ϶  ϴ  Ϸ ϼϻ ϴ ϼ  
Ϸ  ϴϸ ϼ ϼ ϴ ϼ϶  ϴϽ ϶ Ϥ ϼϼ  Ϲ ϴ  ϶Ϲ ϶ Ϸ  ϾϿϼ ϴ ϴ. ϦϴϾ 
ϸϿ  ϫϹϿ ϵϼ Ͼ Ͻ ϵϿϴ ϼ т =1 [5]. 

ϣ  ϿϹ  Ͽ ϴϹ : 
=1,5×1= 1,5% 

 
ϣ ϼ ϵ Ͼ ϶  ϸ϶ Ϲ  ϶Ϲ Ϲ ϼϹ r1 ϼ ϼ ϴϹ  1,5; η0 - ϶ 

ϹϺ ϾϹ  8,0 ϸ  15,0; К  ϴ϶  1,0; К  ϼ ϼ ϴϹ  ϶ ϹϺ ϾϹ  1,5 
ϸ  2,0, ϴ τo ϴ϶  0,9 Д6Ж. ϣϿ ϴϸ  Ͽϴ Ϲ ϴ ϴ϶ ϴ 590.49 2. 
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ϦϴϾϼ  ϵ ϴϻ ,  ϿϹ ϹϸϹϿ Ϲ  ϴ Ϲ  Ͽ ϴϸ  Ͼ  
 

5,19,0100

7,1149.5902,15,1
0 


S  

 
Ϥϴ Ϲ ϴ  Ͽ ϴϸ  Ͼ ϴ ϴ϶ ϴ 13,38 2,  Ϲ ϴ Ϸ  Ͽϼ ϴϹ   

ϸϹϽ ϶ϼ ϹϿ Ͻ Ͽ ϴϸϼ ϴ϶ Ͻ 14,4 2. 
ϣ  Ϻ  ϼ ϴ ,  ϸϹϽ ϶ϼ ϹϿ ϴ  Ͽ ϴϸ  Ͼ  ϶Ϲ ϶ Ϲ  
ϴ ϶ϿϹ  ϴ .            
 
3.3 Ϣ Ϸϴ ϼϻϴ ϼ  Ϲϸ ϶ Ͼ ϿϿϹϾ ϼ϶ Ͻ ϻϴ ϼ  ϼ Ϲϻ϶ ϴϽ Ͻ ϼ ϴ ϼϼ 
 
Ϟ Ϲϸ ϶ϴ  Ͼ ϿϿϹϾ ϼ϶ Ͻ ϻϴ ϼ   ϴϻ ϵ ϴϻ Ϲ ϻϸϴ ϼ  ϼ 

ϺϹ ϼ , ϵ Ϲ ϻϴ ϼ ϼ  ϴ ϹϿϹ ϼϹ  ϴϺϴ ϼ  ϴϾ ϶. 
ϧϵϹϺϼ ϴ -  ϺϹ ϼ , ϵϹ Ϲ ϼ϶ϴ ϼϹ ϻϴ ϼ  Ͽ ϸϹϽ  ϶ Ͼϼ  

Ϲ Ϲ ϴ , ϴϺϴ ϼ  Ϸϴϻ ϶, Ϻϴ ϶, ϶ϻ ϶ ϴ , ϴϸϼ ϴϾ ϼ϶ , 
ϼϿ ϸϹϽ ϶ ϼ  ϸ ϶ϼ  ϼ ϴ϶Ͽ ϼ  ϶Ϲ Ϲ ϶, ϸϴ Ͻ ϶ Ͽ , 

ϼϾϴ ϹϽ ϴϸϼϴ ϼϼ ϼ ϶Ϲ ϶ Ϸ  ϼϻϿ Ϲ ϼ  ϸϹ Ϸ  ϶ϻ ϶ϴ ϼ ϸ Ϸϼ  
ϴϺϴ ϼ  ϴϾ ϶, ϸϹϽ ϶ ϼ  ϶ ϫϥ. 
ϧϾ ϼ  ϸ ϴϻϸϹϿ  ϴ: 
– ϼ϶ ϴϸϼϴ ϼ Ϲ; 
– ϹϽ ϼϹ Ͼ ϼ . 
ϣ ϼ϶ ϴϸϼϴ ϼ Ϲ Ͼ ϼ  ϾϴϾ ϴ϶ϼϿ   ϻϴϵϿϴϷ ϶ Ϲ Ϲ  

Ϲ ϼϴϿ Ͻ Ͽ Ϻϵ Ͻ  Ϲ ϼϴϿ  ϼ ϹϿ  ϴ  ϼ ϴ϶ϼϿϴ . ϦϴϾϼϹ 
Ͼ ϼ  ϼ ϶ϼϼ ϼ Ͽ ϻ  ϶ ϻ Ͻ ϶Ϲ  ϹϿ  ϾϴϾ ϵ ϶ Ϲ 

Ϲ Ϲ ϼ , ϾϿϴϸ  ϼ .ϸ., , Ϲ  ϴ  ϶ ϹϷϸϴ ϼ ϹϹ  ϶ ϻ Ϻ  Ϲ  
ϵ Ϸ  Ϲ Ϲ϶ ϸϴ ϴ ϼ Ͽ ϻ ϶ϴ ϼϹ ϼ    ϴϻ ϴ Ϲ ϼ . 

ϣ ϹϽ ϼϹ Ͼ ϼ  ( Ͼ Ϲ ϼ Ͼ Ϲ ϹϿϼ, ϴ Ϲϼ, ϸϻϹ Ϲ 
Ϲ Ϲ ϸ  ϼ . ϸ.) ϵϹ Ϲ ϼ϶ϴ  ϻϴ ϼ  Ͽ ϸϹϽ  ϿϹ ϼ  ϴϺϴ ϼ  
ϿϹ Ϲ ϶, ϴ ϴϾϺϹ ϼϺϴ  ϶ ϻϸϹϽ ϶ϼϹ ϴϸϼϴ ϼϼ. ϥ  ϼ ϼ 
Ϲ Ϲϸ ϶Ϲ Ͻ Ϸ ϻϹ ϼϿϼ  ϶ ϻ ϼϾ ϶Ϲ ϼϹ  ϫϥ ϼϿϴ ϼ ϴ ϹϿϹ ϼ  ϼϻ 

ϸ  Ϲϸ ϶ ϼ ϼ ϹϿ  ϴ Ϲ ϼϴϿ ϶. ϥ Ϻϴ  ϹϽ ϼϹ Ͼ ϼ  
϶ Ϲ ϻ  ϶ ϻ Ϻ  ϻϴ϶ϴϿ ϶ ϼ ϻϴ ϿϹ ϼϽ.  

ϣ ϼ ϹϵϹ Ϲ ϵ ϸϼ  ϼ Ϲ  ϸ϶ ϸ Ϲ϶ Ͻ ϻϴ ϴ  ϸ Ͼ ϶ ϼ ϴ ϼ , ϴϿϹ Ϲ 
ϼ ϴϸϿϹϺ ϼ, Ϲ ϵ ϸϼ Ϲ Ͽϼ Ϲ ϶Ϲ ϼ, ϸ Ͼ Ϲ  ϼ Ϲϸ ϶ϴ 

ϼ ϸϼ϶ϼϸ ϴϿ Ͻ ϻϴ ϼ . 
Ϣ ϶ Ϲ Ϲϵ ϶ϴ ϼ  Ͼ ϵϹϺϼ ϴ : 
– ϴϿϼ ϼϹ Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ, ϵ  ϶ ϸϹ Ϻϼ϶ϴ  ϻϴϸϴ Ϲ 

ϴϷ ϻϾϼ ( ϴ ϼ Ϲ  ϸϴ Ͻ ϶ Ͽ ); 
– ϴϿϼ ϼϹ ϼ Ϲ  Ϻϼϻ Ϲ ϵϹ Ϲ Ϲ ϼ  ϼ ϼϿ ϶Ϲ ϼϿ ϼ Ͻ ϴ ϶Ͼϼ; 
– Ͼ ϼ . 
ϥ ϴ϶ ϶  Ϲ Ϲ ϼϽ ϶ ϵϹϺϼ Ϲ: 
– Ͼ ϴ ϴ϶ϿϹ ϼ  ϼ ϼ ϼ Ϸϴ; 
– Ϲϸϼ ϼ Ͼ Ϸ  Ͼ ϴ. 
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Ϝ ϸ Ͽ ϼ ϹϿ : 
– ϼϿ ϶Ϲ ϼϿ ϼ Ͻ ϴ ϶Ͼϼ (Ϩϖϧ); 
– ϸϼϻϹϿ Ͻ ϿϹϾ ϴ ϼϼ; 
– ϹϷϹ Ϲ ϴ ϼ Ͻ ϴ ϶Ͼϼ; 
– ϸ ϶ Ͽ ϶Ϲ Ϸ  ϾϿϴϸϴ; 
– ϴ ϻϿϴ.  
ϧϵϹϺϼ ϴ ϸ ϿϺ  ϵ  ϴ Ϲ  ϴ ϵ - Ͽ ϻϴ ϼ. ϡϹ Ϲ ϹϹ ϶ϴϺ  

϶Ͽ Ϲ  ϵϹ Ϲ Ϲ ϼϹ Ϲ Ϲ ϼ  ϸ϶  ϶ ϸϴ ϼ, ϴ Ͽ ϺϹ ϼ ϶ 
ϼ϶ Ͽ Ϻ  Ͼ ϴ  ϵϹϺϼ ϴ. 

ϧϵϹϺϼ ϴ ϴϵ ϴ  ϶ Ϲ  ϹϺϼ ϴ : 
– ϼ Ͻ ϶Ϲ ϼϿ ϼϼ ( ϼ Ͼϴ ϶ ϻϸ ϴ  Ͽϼ); 
– ϼϿ ϶Ϲ ϼϿ ϼϼ ( ϼ Ͼϴ ϶ ϻϸ ϴ  PB, OB, ϥϘϳϖ, ϵϴϾ Ϲ ϼϴϿ  

ϴ ϻ ϿϹϽ); 
– Ͽ Ͻ ϼϻ Ͽ ϼϼ ( ϼ ϶ϿϹ ϼϼ ϵϿϴϾϴ ϥϘϳϖ, PB, Ϻϴ Ϲ). 
ϣ Ϲ Ϲ ϼ  ϵϹϺϼ ϴ ϴ ϴ  ϸ ϻϼ Ϲ ϼ Ϲ Ͼϼ ϼ ϼϵ ϴ ϼ, ϼϵ ϴ ϼ 

ϼ ϼ Ϲ Ͼ Ͻ ϴϻ϶ϹϸϾϼ, ϻϴ ϼ Ͻ ϸϹϺϸ Ͻ, Ϲϸ ϶ϴ ϼ Ϻϴ Ϲ ϼ , 
ϴ϶ϴ ϼϽ ϼ ϻϴ ϴ ϴ ϼ ϼ Ϲ ϶, Ϲϸ ϶ϴ ϼ ϴ϶ϴ ϼϽ Ϸ  ϶Ϲ Ϲ ϼ , ϻϴ ϴ ϴ ϼ 

ϸ ϶ Ͽ ϶ϼ  ϼ ϶ ϸ , Ϲϸϼ ϼ Ͼϼ  ϼ Ϲ ϶ . 
ϣ ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ ϫϥ ϺϹ  ϶ ϸϼ  ϼ Ͼ Ϲ ϴ  ϶ϴϾ ϴ ϼ   

Ϲ ϼ ϼϴϿ  ϼϻ ϴϾ , . Ϲ. ϶ϴϾ ϴ ϼ   Ϲ  Ϻϼ϶ϴ ϼ  ϼϿϼ ϴ ϺϸϹ ϼ  
Ͽ ϸϹϽ.  

ϖ ϻϴ϶ϼ ϼ ϼ  ϴ ϴϵ ϶ ϫϥ ϶ϴϾ ϴ ϼ  ϸ ϴϻϸϹϿ  ϴ: 
–Ͽ ϾϴϿ ; 
– Ϲ . 
ϣ  ϵ Ϲ  ϶ϴϾ ϴ ϼ Ϲ Ϲ ϼ ϼ  ϸ ϴϻϸϹϿ  ϴ: 
– ϵ  (϶ Ϲ ϴ ϹϿϹ ϼϹ) 
– ϴ ϼ  (ϺϹ ϼ  ϼ ϸϹ ϼ).  
ϣ ϶ϹϸϹ ϼϹ Ϲ ϼ ϼϽ  ϼ ϺϹ Ϲ Ͻ, ϼ϶ Ϻϴ Ͻ, 
ϼ϶ ϴϸϼϴ ϼ Ͻ, ϼ϶ ϼ ϼ Ϲ Ͼ Ͻ ϼ ϼ϶ ϵϴϾ Ϲ ϼ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϻϴ ϼ Ϲ 

϶ϾϿ ϴϹ  Ϸϴ ϼϻϴ ϼ  ϼ ϶ϹϸϹ ϼϹ ϴ ϴ ϹϿ  ϼ ϸ Ϸϼ  Ϲ Ͽ Ϻ  ϴϵ , 
Ϲ ϼϴϿ  ϵ ϴϵ Ͼ  Ϲ ϼ, ϺϹ ϼϽ, Ϲ ϼ Ϲ Ͼϼ  Ϲϸ ϶ ϼ 

ϴ ϼ ϴ  ϵ ϴϵ Ͼ  Ͽ ϸϹϽ. 
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6  ϱ Ϟ Ϣ ϡ Ϣ Ϡ Ϝ ϫ ϙ ϥ Ϟ Ϝ ϝ  Ϥ ϔ ϛ Ϙ ϙ ϟ  
 

6.1 Ϥϴ Ϲ  Ϲ ϶ Ͻ ϹϵϹ ϼ  ϸϹ ϴϿϼ 
 
6.1.1 Ϣ ϹϸϹϿϹ ϼϹ ϴ ϸϴ ϼ ϼ ϼ ϴ Ϲ ϼϴϿ ϶.  
 
ϥ ϼ  ϴ Ϲ ϼϴϿ ϶ ϹϸϹϿ Ϲ  ϼ ϸ  ϼϻ ϼ ϼ ϻϴϷ ϶Ͼϼ  

 ϶ ϻ϶ ϴ   ϻϴ ϹϴϿϼϻ ϶ϴ Ϲ ϸ   Ͽϴ  [13] 
 

Ϡ = ϥϻ - ϥ , ϵ. 
 

ϥ = Ϫ m  = Ϫ (mϻ - mϸ), ϵ. 
 

ϥϻ = Ϫ mϻ , ϵ. 
 

ϷϸϹ  Ϡ  –  ϼ  ϶  ϴ Ϲ ϼϴϿ ϶ ϴ ϸϹ ϴϿ , ϵ 
m – ϴ ϴ ϸ ϶ ϴ ϸ  ϸϹ ϴϿ , ϾϷ. 
mϻ–  ϴ ϴ ϻϴϷ ϶Ͼϼ, ϾϷ.    
mϸ– ϴ ϴ ϸϹ ϴϿϼ, ϾϷ. 
Ϫ – Ϲ ϴ Ϲ ϴϿϿϴ ϻϴ 1 ϾϷ, ϵ.   
Ϫ – Ϲ ϴ ϻϴ 1ϾϷ. ϸ ϶, ϵ. 
ϥϻ– ϼ  ϻϴϷ ϶Ͼϼ, ϵ.   
ϥ – ϼ  ϸ ϶, ϵ. 
Ϥϴ  ϼ϶ ϸϼ  ϶ ϴϵϿϼ Ϲ 6.1. 
 

  ϦϴϵϿϼ ϴ 6.1– Ϥϴ ϸ ϼ ϼ  ϶  ϴ Ϲ ϼϴϿ ϶ 
ϣ Ͼϴϻϴ ϹϿϼ Ϥϴ Ϲ  

ϘϹ ϴϿ  
ϡϴϼ Ϲ ϶ϴ ϼϹ ϸϹ ϴϿϼ ϞϿϴ ϴ  

Ϡϴ ϴ ϸ Ͻ ϸϹ ϴϿϼ mϸ  = 1.34 ϾϷ 

ϛϴϷ ϶Ͼϴ 
Ϡϴ Ϲ ϼϴϿ ϥ ϴϿ  35-2ϗϣ  
ϖϼϸ ϻϴϷ ϶Ͼϼ ϣ Ͼϴ  
ϡ ϴ ϴ ϸϴ ϴ 1 ϻϴϷ ϶Ͼ  mϻ = 1,76 ϾϷ 

ϥ ϼ  
ϴ Ϲ ϼϴϿ ϶ 

ϪϹ ϴ Ϲ ϴϿϿϴ ϻϴ 1 ϾϷ Ϫ  = 1700 ϵ/ϾϷ 

ϡϴ 1 ϻϴϷ ϶Ͼ  ϥϻ = 1700·1,76 = 2992 ϵ 

Ϡϴ ϴ ϸ ϶ ϡϴ ϸϹ ϴϿ  m  = 0,42 ϾϷ 

ϥ ϼ  
ϸ ϶ 

ϪϹ ϴ ϸ ϶ ϻϴ 1 ϾϷ Ϫ  = 150 ϵ/ϾϷ. 
ϡϴ 1 ϸϹ ϴϿ  ϥ =150·0,42 = 63 ϵ. 

ϥ ϼ  
ϴ Ϲ ϼϴϿ ϶ ϻϴ 

϶ Ϲ  ϸ ϶ 
ϡϴ 1 ϸϹ ϴϿ  Ϡ = (2992-63) = 2929 ϵ. 
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6.1.2 Ϣ ϹϸϹϿϹ ϼϹ ϻϴ ϴϵ Ͻ Ͽϴ  ϼϻ϶ ϸ ϶Ϲ  ϴϵ ϼ  
 
ϘϿ  Ͽϴ  ϸϴ ϴϵ ϼ  ϼ Ϲ Ϲ  ϸϹϿ - Ϲ ϼϴϿ ϴ  ϼ Ϲ ϴ 

ϻϴ ϴϵ Ͻ Ͽϴ . Ϥϴ ϼ ϶ϴϹ  ϸϹϿ Ϲ ϴ Ϲ Ͼϼ  Ϲ ϴ ϼ  ϼ 
Ϲϻ Ͽ ϴ  ϴ Ϲ ϶ ϶ ϸϼ  ϶ ϴϵϿϼ  6.2. 

 
Ϥ ϸ = (Ϧ Ϧ Ͼ) / 60 , ϵ. 

 
ϷϸϹ Ϧ  - ϴ ϶ϴ  ϴ ϼ ϴ  ϴ϶Ͼϴ ϶Ϲ ϶ ϹϷ  ϴϻ ϸϴ ϴϵ , 

ϼ ϼ ϴ  ϸϹϽ ϶ ϼϹ ϴ ϼ Ϲ ϴ϶Ͼϼ ϴ ϵϴϻ ϶  Ϲϸ ϼ ϼϼ.  
Ϧ  - ϴ Ϸ  ϶ Ϲ Ϲ ϼ  Ϲ ϴ ϼ  
 

  ϦϴϵϿϼ ϴ 6.2–Ϥϴ  ϸϹϿ  ϴ Ϲ Ͼ 
ϡϴϼ Ϲ ϶ϴ ϼϹ 

Ϲ ϴ ϼϼ 
Ϧ ϼ . Ϧ ϻ ϼ . Ϧ Ͼ ϼ . Ϧ ϵ Ϥϴϻ ϸ 

ϴϵ ϼ  
Ϥ ϸ ϵ 

05 1,91 25 26,91 61,2 4 27,45 
10 10,3 25 35,3 61,2 4 36,01 
15 1,7 25 26,7 61,2 4 27,23 
20 10,9 25 35,9 61,2 4 36,62 
25 9,1 25 34,1 61,2 4 34,78 
30 3,6 25 28,6 61,2 4 29,17 
35 1,3 25 26,3 61,2 4 26,83 
40 0,54 14 14,54 61,2 4 14,83 
45 7,1 16 23,1 61,2 4 23,56 
50 32,4 16 48,4 61,2 4 49,37 
55 8,6 16 24,6 61,2 4 25,09 

Ϝ Ϸ  - - 324,54 - - 330,94 
 

Ϣ ϶ ϴ  ϻϴ ϴϵ ϴ  Ͽϴ ϴ ϛ   ϴ ϸϹ ϴϿ  [13] 
 

ϛ  = ϛ ϸ· · Ͼ, ϵ 
 

ϷϸϹ   - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼ ϴϵ Ͼ ϴ϶ Ͻ 1,6 
 Ͼ - ϴϽ Ͻ Ͼ ϼ ϼϹ  ϴ϶ Ͻ 1,15 
 

ϛ  = 330,94·1,6 ·1,15 = 608,93 ϵ. 
 
Ϙ Ͽ ϼ ϹϿ ϴ  ϻϴ ϴϵ ϴ  Ͽϴ ϴ ϼϻ϶ ϸ ϶Ϲ  ϴϵ ϼ  ϛϸ 
ϹϸϹϿ Ϲ  ϶ ϴϻ Ϲ Ϲ 18%  ϶ Ͻ ϻϴ ϴϵ Ͻ Ͽϴ . 
 

ϛϸ = ϛ ·0,18, ϵ. 
 

ϛϸ = 608,93·0,18 = 109,61 ϵ. 
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6.1.3 ϞϴϿ Ͼ Ͽ ϼ  Ϲ ϶ Ͻ ϹϵϹ ϼ ϼ ϸϹ ϴϿϼ 
 
ϥ ϴ ϶ Ϲ ϶ϻ  ϹϸϹϿ  ϶ ϴϻ Ϲ Ϲ 32,5%   ϶ Ͻ ϼ 

ϸ Ͽ ϼ ϹϿ Ͻ ϻϴ ϴϵ Ͻ Ͽϴ   ϿϹ [13] 
 

ϛ  = ((ϛ +ϛϸ) 0,325, ϵ. 
 

ϛ  = (608,93 + 109,61) 0,325 = 233,53 ϵ. 
 
Ϣϵ Ϲ ϼϻ϶ ϸ ϶Ϲ Ϲ ϴ ϸ  ϹϸϹϿ  ϶ ϴϻ Ϲ Ϲ 200% Ͼ ϶ Ͻ 

ϻϴ ϴϵ Ͻ Ͽϴ Ϲ ϼϻ϶ ϸ ϶Ϲ  ϴϵ ϼ .  
 

ϢϣϤ = (ϛ 200) / 100, ϵ. 
 

ϢϣϤ = (608,93   200) / 100 = 1217,86 ϵ. 
 
Ϧ ϴ Ϲ - ϻϴϷ ϶ϼ ϹϿ Ϲ ϴ ϸ  ϹϸϹϿ  ϶ ϴϻ Ϲ Ϲ 3,5% Ͼ 
ϼ ϼ ϻϴϷ ϶Ͼϼ [13] 

ϦϛϤ = 0,035ϥϻ, ϵ 
 

ϦϛϤ = 0,0352992= 104,72 ϵ. 
 
ϪϹ ϶ϴ  ϹϵϹ ϼ  ϹϸϹϿ Ϲ   ϿϹ [13] 
 

ϥ  = Ϡ + Ϧϻ  + ϛ  + ϛϸ+ ϛ  +ϢϣϤ, ϵ 
 

ϪϹ ϶ϴ  ϹϵϹ ϼ  ϴ϶Ͽ Ϲ : 
 

ϥ  = 2929+104,72+608,93+109,61+233,53+1217,86 = 5203,65 ϵ. 
 
ϣ  ϸϴ  ϴ Ϲ ϴ ϴ϶Ͽ Ϲ  ϾϴϿ Ͼ Ͽ ϼ  Ϲ ϶ Ͻ ϹϵϹ ϼ ϼ ϸϹ ϴϿϼ. 

 
  ϦϴϵϿϼ ϴ 6.3 – ϞϴϿ Ͼ Ͽ ϼ  Ϲ ϶ Ͻ ϹϵϹ ϼ ϼ ϸϹ ϴϿϼ 

№ /  ϥ ϴ ϼ ϻϴ ϴ  ϥ ϴ, ϵ 

1  Ϡϴ Ϲ ϼϴϿ  (ϻϴ ϶ Ϲ  ϸ ϶) 2929 

2  Ϧ ϴ Ϲ - ϻϴϷ ϶ϼ ϹϿ Ϲ ϴ ϸ  104,72 

3  Ϣ ϶ ϴ  ϻϴ ϴϵ ϴ  Ͽϴ ϴ  608,93 

4  Ϙ Ͽ ϼ ϹϿ ϴ  ϻϴ ϴϵ ϴ   109,61 

5  ϥ ϴ ϶ Ϲ ϶ϻ  233,53 

6  Ϣϵ Ϲ ϼϻ϶ ϸ ϶Ϲ Ϲ ϴ ϸ  1217,86 

Ϝ Ϸ :    Ϲ ϶ϴ  ϹϵϹ ϼ  ϸϹ ϴϿϼ (ϥ ) 5203,65 
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ϪϹ ϶ϴ  ϹϵϹ ϼ  ϸϹ ϴϿϼ «Ϟ Ͼϴ» ϴ϶Ͽ Ϲ  5203,65 ϵ. 
ϥϹϵϹ ϼ  ϼϻϷ ϶ϿϹ ϼ  ϶ ϵϴϻ ϶  ϶ϴ ϼϴ Ϲ ϴ϶ ϴ ϥ =5775,89 ϵ,  

ϴ 572 ϵ. 24 Ͼ . ϵ Ͽ Ϲ, Ϲ  ϶ ϹϾ . 

ϖ ϶ ϻϼ  ϶ Ϲϸ Ϲ ϼϹ  ϵ ϿϹϹ ϴ ϼ ϴϿ Ͻ ϻϴϷ ϶Ͼϼ ϸϿ  ϼϻϷ ϶ϿϹ ϼ  ϸϹ ϴϿϼ 
«Ϟ Ͼϴ» ϹϵϹ ϼ  ϹϹ ϼϻϷ ϶ϿϹ ϼ  Ϲ ϴϹ , ϸϿ  ϴ϶ Ϲ ϼ  ϶ ϵϴϻ ϶  
Ϲ Ͽ Ϸϼ Ϲ Ͼ  Ϲ Ϲ ϴ ϴ ϻϴϷ ϶Ͼϼ  (1,76 ϾϷ) ϵ Ͽ Ϲ, Ϲ  ϶ 

ϹϾ ϼ ϶ϴ  Ϲ Ͽ Ϸϼ Ϲ Ͼ  Ϲ Ϲ (1,34 ϾϷ). 

 ϖ ϶ ϸ   ϴϻϸϹϿ  Ϲ  

 ϖ Ͼ ϼ Ϲ Ͼ  ϴϻϸϹϿϹ ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  ϴ ϼ ϴ ϴ 
ϹϵϹ ϼ  ϼϻϷ ϶ϿϹ ϼ  ϸϹ ϴϿϼ «Ϟ Ͼϴ», ϶ ϶ϿϹ ϴ Ͼ ϼ Ϲ Ͼϴ  
ϹϿϹ ϵ ϴϻ  ϶ Ϲϸ Ϲ ϼ  ϹϾ ϼ ϶ϴ Ϸ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ. 
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ϛϔϞϟϲϫϙϡϜϙ 

ϖ Ϲϻ Ͽ ϴ Ϲ ϶ϹϸϹ Ͻ ϴϵ  ϴϻ ϴϵ ϴ  ϴ Ͼ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ 
ϸϹ ϴϿϼ «Ϟ Ͼϴ». 

ϣ ϶ϹϸϹ  ϴ ϴϿϼϻ ϼ ϸ  ϸϴ  ϼ ϴ϶ Ϲ ϼϹ Ϲ Ϲ ϶Ϲ  ϼ ϻϴ ϵϹϺ  
Ϲ Ͽ ϷϼϽ. ϥ ϴ϶ϿϹ  ϴϻ Ϲ Ͻ ϴ ϴϿϼϻ  ϹϿ  ϹϸϹϿϹ ϼ  ϼ ϴϿ Ϸ  
ϴϻ Ϲ ϴ ϻϴϷ ϶Ͼϼ ϼ ϹϺ Ϲ ϴ ϼ  ϴϻ Ϲ ϶. ϖ Ͼϴ Ϲ ϶Ϲ ϻϴϷ ϶Ͼϼ 

϶ ϵ ϴ ϴ Ͼ ϶Ͼϴ. ϥ ϼ ϶ϴ  Ϲ ϴ ϼϼ ϼ ϴϻ ϴ Ϲ  ϹϺϼ  Ϲϻϴ ϼ , 
ϼ ϶ϴ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϹ Ϲ ϴ ϼϼ, ϴϻ ϴϵ ϴ  Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ Ϲ  

Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴϵ Ͼϼ.  
ϖ Ͼ Ͼ Ͼ  ϴϻϸϹϿϹ ϴϻ ϴϵ ϴ : ϶Ϲ ϿϼϿ Ϲ ϼ ϵϿϹ ϼϹ ϸϿ  

϶Ϲ ϿϹ ϼ  8-ϼ ϶Ϲ ϼϽ, ϴ Ͻ ϹϻϹ , ϼ ϵϿϹ ϼϹ ϸϿ  Ͼ Ͽ  
϶ Ϸ  ϵϼϹ ϼ . 

ϖ ϼ ϹϿ  ϴϻϸϹϿϹ ϹϾ ϼ ϶ϴ  ϴ Ͼ  ϼ ϴϿ  
ϴ Ͽ ϺϹ ϼϹ  ϵ ϸ ϶ϴ ϼ . ϣ ϼϻ϶ϹϸϹ  ϴ Ϲ  Ϲ ϵ ϸϼ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ 

϶  ϼ ϶ Ϸϴ ϹϿ  ϴϵ ϼ . Ϣ ϹϸϹϿϹ  Ͼ Ͽϼ Ϲ ϶  ϸ Ϲ -
ϴ Ϸ  ϵ ϸ ϶ϴ ϼ . Ϥϴ ϼ ϴ ϴ ϼϻ϶ ϸ ϶Ϲ ϴ  Ͽ ϴϸ . 

Ϣ ϹϸϹϿϹ  ϴ ϼ ϴϻ Ϲ  ϻϸϴ ϼ . 
ϖ ϴϻϸϹϿϹ ϵϹϻ ϴ ϼ Ϻϼϻ ϹϸϹ ϹϿ ϼ ϹϸϹϿϹ  Ͼϴ ϹϷ ϼϼ ϺϹ ϼ 
ϸϴ ϼ ϴϵ Ϲ ϴ ϹϾ ϼ Ϲ  ϴ ϾϹ, ϼϻ϶ϹϸϹ  ϴ  Ϲ Ϲ ϶Ϲ Ϸ  

϶Ϲ Ϲ ϼ  ϴ Ͼϴ, ϴ Ϲ ϴ Ϸϴ ϼϻϴ ϼ  Ϲϸ ϶ Ͼ ϿϿϹϾ ϼ϶ Ͻ ϻϴ ϼ  ϼ 
Ϲϻ϶ ϴϽ Ͻ ϼ ϴ ϼϼ.  

ϖ Ͼ ϼ Ϲ Ͼ  ϴϻϸϹϿϹ ϶ Ͽ Ϲ  ϼϹ ϼ ϶ Ϲ ϴ Ϲ  
ϹϵϹ ϼ ϼ ϼϻϷ ϶ϿϹ ϼ  ϸϹ ϴϿϼ. 

ϦϴϾϼ  ϵ ϴϻ , ϹϿ  ϴϵ  ϸ ϼϷ ϴ, ϻϴϸϴ ϼ – Ϲ Ϲ . 
ϤϹϻ Ͽ ϴ  ϴϵ  ϹϾ Ϲ ϸ Ϲ  ϼ Ͽ ϻ ϶ϴ  ϼ ϼϻϷ ϶ϿϹ ϼϼ ϸϹ ϴϿϼ 

«Ϟ Ͼϴ». 
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ϕϜϕϟϜϢϗϤϔϨϜϫϙϥϞϜϝ ϥϣϜϥϢϞ 
 

1 ϥ ϴ϶ ϼϾ Ϲ Ͽ Ϸϴ- ϴ ϼ ϼ ϹϿ : ϶ 2 Ͼ . / ϸ Ϲϸ. ϔ.ϗ. Ϟ ϼϿ ϶ Ͻ, 
Ϥ.Ϟ. ϠϹ Ϲ Ͼ ϶ϴ, - 4-Ϲ ϼϻϸ., Ϲ Ϲ ϴϵ. ϼ ϸ . - Ϡ.: Ϡϴ ϼ Ϲ ϼϹ, 1986. - Ϧ.1.- 
656 . 

2 ϥ ϴ϶ ϼϾ Ϲ Ͽ Ϸϴ- ϴ ϼ ϼ ϹϿ  ϶ 2 Ͼ . / ϸ Ϲϸ. ϔ.ϗ. Ϟ ϼϿ ϶ Ͻ, 
Ϥ.Ϟ. ϠϹ Ϲ Ͼ ϶ϴ, - 4-Ϲ ϼϻϸ., Ϲ Ϲ ϴϵ. ϼ ϸ . - Ϡ.: Ϡϴ ϼ Ϲ ϼϹ, 1985. - Ϧ.2. - 
496 . 

3 Ϡϴ ϶ϹϹ϶, ϖ.ϖ. Ϥϴϻ Ϲ Ͻ ϴ ϴϿϼϻ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϶/ϖ.ϖ. Ϡϴ ϶ϹϹ϶, 
Ϡ.Ϡ.Ϧ϶Ϲ Ͼ Ͻ, Ϩ.Ϝ.ϕ ϽϾ ϶. – Ϡ, 1980 – 592  

4 ϣ Ϸ Ϲ ϼ϶ Ϲ   ϹϺ ϼϹ   ϼ Ϲ    ϼ   ϹϺϼ    Ϲϻϴ ϼ    
Ϲ ϴϿϿ ϶: ϴ϶ ϼϾ / ϖ.Ϝ. ϕϴ ϴ ϼϾ ϶, ϔ.ϖ. Ϛϴ ϼ ϶, ϡ.Ϙ. ϲϸϼ ϴ, ϔ.Ϝ. 

ϥϴϸ ϶. - Ϡ.: Ϡϴ ϼ Ϲ ϼϹ, 1990. - 400 . 
5 ϤϹϺϼ  Ϲϻϴ ϼ  Ϲ ϴϿϿ ϶: ϴ϶ ϼϾ / ϸ Ϲϸ. ϲ.ϖ. ϕϴ ϴ ϶ Ͼ Ϸ , - 3-

Ϲ ϼϻϸ., Ϲ Ϲ ϴϵ. ϼ ϸ . - Ϡ.: Ϡϴ ϼ Ϲ ϼϹ, 1972. - 408 . 
6 ϔ Ϲ ϶, Ϡ. ϔ. ϣ ϼ ϵϿϹ ϼ  ϸϿ  Ϲ ϴϿϿ ϹϺ ϼ  ϴ Ͼ ϶ / Ϡ. ϔ.  

ϔ ϶. -Ϡ.-ϟ.: Ϡϴ ϼ Ϲ ϼϹ, 1964. - 650 . 
7 Ϥϴ  ϼ ϹϾ ϼ ϶ϴ ϼϹ ϴ  ϼ ϵϿϹ ϼϽ: Ϲϵ, ϵϼϹ / ϥ.ϗ.  

ϫϼ ϶, Ϧ.ϣ. ϫϼ ϶ϴ, Ϡ.ϖ. ϗ ϵϼ , ϖ.ϖ. ϖ ϴ. - ϫϹϿ ϵϼ Ͼ: Ϝϻϸ-϶  ϲϧ ϗϧ, 
2003.-78 . 

8 ϛϴ϶ϼ Ͽ Ͼ, ϡ. Ϝ. ϥ ϶ Ϲ Ϲ Ϲ ϼ ϵϿϹ ϼ  Ͼ Ϲ ϴϿϿ ϹϺ ϼ  ϴ Ͼϴ  
/ϡ. Ϝ. ϛϴ϶ϼ Ͽ Ͼ. - 2-Ϲ ϼϻϸ., Ϲ Ϲ ϴϵ. ϼ ϸ . - ϟ.: Ϡϴ ϼ Ϲ ϼϹ, 1967. - 356 . 

9 ϖϴ ϼ , ϖ.ϔ. ϣ ϼ ϵϿϹ ϼ  ϸϿ  Ϲ ϴϿϿ ϹϺ ϼ  ϴ Ͼ ϶: Ϲϵ Ϲ 
ϵϼϹ / ϖ.ϔ.ϖϴ ϼ , ϔ.ϡ.ϣ Ϲ ϵ ϴϺϹ ϾϼϽ, ϖ.ϩ. Ϩϼϸϴ ϶– Ϧϴ ϵ ϶: Ϝϻϸ-϶  Ϧϴ ϵ. 

Ϸ . Ϲ . - ϴ, 2007. – 316 . 
10 Ϟϼ ϶, ϖ.Ϡ. Ϟ ϶ Ϲ ϹϾ ϼ ϶ϴ ϼϹ ϹϺ ϹϷ  ϼ Ϲ ϴ ϶ 

ϴ ϼ Ϲ ϼϼ: Ϲϵ. ϵϼϹ/ϖ.Ϡ. Ϟϼ ϶, ϣ.ϣ. ϫϹ ϼϾ ϶. – Ϡ.: Ϝϻϸ-϶  
ϠϔϜ, 2006. – 159 .  

11 ϣ ϹϾ ϼ ϶ϴ ϼϹ  ϴ   ϼ ϵϿϹ ϼϽ:  Ϲ ϸϼ Ϲ ϾϼϹ  Ͼϴϻϴ ϼ  / 
ϕ.ϖ.Ϭϴ ϸ ϶,  Ϝ.ϔ.ϕ Ͽϴ϶ϼ ,  ϔ.ϲ.ϗ ϻϸϹ϶. – 2-Ϲϼϻϸ.-  Ϡ.:  ϠϗϦϧ  
«ϠϔϠϜ»,2009.-40 . 

12 ϣ ϹϾ ϼ ϶ϴ ϼϹ ϴ ϼ ϼ ϹϿ  ϼϻ϶ ϸ ϶: Ϲϵ Ϲ ϵϼϹ / 
ϖ.Ϡ.ϕϴϿϴ ϶, ϖ.ϖ. ϠϹ Ͼ ϶, ϔ.ϗ. ϥ ϼ ϿϴϸϻϹ, ϖ.ϣ. ϕ ϼ Ͼϼ . - ϥ ϴ Ͻ Ϣ Ͼ Ͽ: 
ϢϢϢ «ϦϡϦ»,2008.-200 . 

13 ϤϹ Ϲ ϼϾ ϶, ϕ.ϔ. ϣ ϹϾ ϼ ϶ϴ ϼϹ Ϲ ϴ ϵ  Ϲ ϶: Ϲϵ, ϵϼϹ/ 
ϕ.ϔ. ϤϹ Ϲ ϼϾ ϶, ϖ.ϲ. Ϥ Ϸϼ ϾϼϽ, ϥ.ϖ. ϥϹ ϷϹϹ϶. - ϫϹϿ ϵϼ Ͼ: Ϝϻϸ-϶  ϲϧ ϗϧ, 
1999.-82 . 
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