
ϨϹϸϹ ϴϿ Ϲ Ϸ ϸϴ ϶Ϲ Ϲ ϴ϶ Ϲ 
ϵ ϴϻ ϶ϴ ϹϿ Ϲ ϹϺϸϹ ϼϹ 

϶ ϹϷ  ϵ ϴϻ ϶ϴ ϼ  
«ϥϜϕϜϤϥϞϜϝ ϨϙϘϙϤϔϟϰϡϯϝ ϧϡϜϖϙϤϥϜϦϙϦ» 

 
Ϝ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ 

 
Ϟϴ Ϲϸ ϴ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ ϼ  ϼ ϵ ϸ ϶ϴ ϼ   

Ϲ ϹϷϴϻ ϶ Ϸ  Ͼ ϿϹϾ ϴ 
 
 

ϧϦϖϙϤϚϘϔϲ 
ϛϴ϶Ϲϸ ϼϽ Ͼϴ Ϲϸ Ͻ 
 
__________ ϱ.ϔ. ϣϹ ϶ ϾϼϽ 

 
« _____» _____________ 2017 Ϸ. 

 
 
 
 

  
 

ϥ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϼ ϼ Ͼ Ͼϴ ϼ, 
Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϶ 

 
ϴ ϴ϶ϿϹ ϼϹ 21.03.01 «ϡϹ ϹϷϴϻ ϶ Ϲ ϸϹϿ » ϼϿ  21.03.01.07 

«ϱϾ Ͽ ϴ ϴ ϼ  ϼ ϵ Ͽ Ϻϼ϶ϴ ϼϹ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϵ ϹϾ ϶ Ϲ ϹϷϴϻ ϶ Ϸ  
ϼϻ϶ ϸ ϶ϴ» 

 
 
 
 

 
Ϥ Ͼ ϶ ϸϼ ϹϿ     Ͼ. . ., ϸ Ϲ                         ___________         ϙ.ϔ. ϥ Ͽ ϶ Ϲ϶ 
 
ϖ Ͼ ϼϾ       ϗϕ13-07   081313587             ___________         Ϝ.ϔ. Ϧ ϶ 
 
 

Ϟ ϴ Ͼ 2017 
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ϨϹϸϹ ϴϿ Ϲ Ϸ ϸϴ ϶Ϲ Ϲ ϴ϶ Ϲ 
ϵ ϴϻ ϶ϴ ϹϿ Ϲ ϹϺϸϹ ϼϹ 

϶ ϹϷ  ϵ ϴϻ ϶ϴ ϼ  
«ϥϜϕϜϤϥϞϜϝ ϨϙϘϙϤϔϟϰϡϯϝ ϧϡϜϖϙϤϥϜϦϙϦ» 

 
Ϝ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ 

 
Ϟϴ Ϲϸ ϴ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ ϼ  ϼ ϵ ϸ ϶ϴ ϼ   

Ϲ ϹϷϴϻ ϶ Ϸ  Ͼ ϿϹϾ ϴ 
 
 

ϧϦϖϙϤϚϘϔϲ 
ϛϴ϶Ϲϸ ϼϽ Ͼϴ Ϲϸ Ͻ 
 
__________ ϱ.ϔ. ϣϹ ϶ ϾϼϽ 

 
« _____» _____________ 2017 Ϸ. 
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ϥ ϸϹ    Ϧ ϶  Ϝ϶ϴ  ϔϿϹϾ ϴ ϸ ϶ϼ       

ϗ ϴ   ϗϕ 13-07  

ϡϴ ϴ϶ϿϹ ϼϹ ϸϷ ϶Ͼϼ  21.03.01 «ϡϹ ϹϷϴϻ ϶ Ϲ ϸϹϿ »  

ϣ ϼϿ  21.03.01.07 «ϱϾ Ͽ ϴ ϴ ϼ  ϼ ϵ Ͽ Ϻϼ϶ϴ ϼϹ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  

ϵ ϹϾ ϶ Ϲ ϹϷϴϻ ϶ Ϸ  ϼϻ϶ ϸ ϶ϴ».  

ϦϹ ϴ ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  «ϥ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ 

Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϼ ϼ Ͼ Ͼϴ ϼ, Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  

ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϶».  

ϧ ϶Ϲ ϺϸϹ ϴ ϼϾϴϻ   ϼ϶Ϲ ϼ Ϲ  № _____  

______________________ 

Ϥ Ͼ ϶ ϸϼ ϹϿ  ϖϞϤ ϙ.ϔ. ϥ Ͽ ϶ ё϶, ϸ Ϲ  Ͼϴ Ϲϸ  ϦϠϼϢϡϗϞ, Ϝ ϼ  

Ϲ ϼ ϼ Ϸϴϻϴ ϥϼϵϼ Ͼ Ϸ  ϹϸϹ ϴϿ Ϸ  ϼ϶Ϲ ϼ Ϲ ϴ   

Ϝ ϸ Ϲ ϸϴ Ϲ ϸϿ  ϖϞϤ: ϤϹϻϹ ϶ ϴ  ϶Ϲ ϼϾϴϿ Ͻ ϴϿ Ͻ  

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϴ Ϲ ϼ  ϵϹ ϻϼ ϶. Ϟ ϼ Ϲ ϼ ϼ 

϶Ϲ Ϲ ϶ ϶ϴ ϼ  Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϴ ϶Ͽ Ϲ  Ͽ Ϲ ϼϹ 

ϷϹ Ϲ ϼ ϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ, Ͼ ϻϼ ϴ  ϽϾ  ϶Ϲ ϹϽ 

Ͼ ϼ. Ϣϵ ё  ϹϻϹ ϶ ϴ ϴ: 5000 3.  

ϣϹ Ϲ Ϲ  ϴ ϴ ϼ϶ϴϹ  ϶ ϶ ( ϴϻϸϹϿ ϶ ϖϞϤ): 

ϖ϶ϹϸϹ ϼϹ. ϔϾ ϴϿ  Ϲ  ϼ ϶ Ϲ Ϲ Ϲ ϼϹ ϵϿϹ   

ϤϴϻϸϹϿ 1 – ϟϼ Ϲ ϴ Ͻ ϵϻ . ϔ ϴϿϼ ϼ Ϲ ϾϼϽ ϵϻ  Ͽϼ Ϲ ϴ , ϶  

ϼ ϿϹ ϴ Ϲ  ϼ ϼϾ ϶ ϼ ϴ  ϴ ϹϽ  Ϲϸ Ϲ  ϼ ϿϹϸ ϶ϴ ϼ . 

Ϝϻ Ϲ ϼϹ ϵϹ ϹϽ ϴϻϿϼ  Ͼ Ͼ ϼϽ ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϼ ϼ 

Ͼ ϴ ϼ, ϵ ϶ ϷϹ Ϲ ϼϻϴ ϼϼ, ϵ ϶ ϶ Ϲ ϼ  Ͼ ϻϼ Ͻ 

ϽϾ ϼ Ͼ ϼ Ͼ ϴ ϹϻϹ ϶ ϴ ϴ ϶ ϹϸϹ ϷϿϹ϶ ϸ ϸ ϶ ϼ ϴ Ϲ Ͻ 

Ͼ ϻϼϼ, ϼ  ϴ϶ ϼ ϹϿ Ͻ ϴ ϴϿϼϻ. ϥ ϴ϶ ϼ ϹϿ Ͻ ϴ ϴϿϼϻ Ϲ ϶ ϼ  

Ͼ Ͼ ϼϽ Ͽϴ϶ϴ ϼ  Ͼ . ϛϴϾϿ Ϲ ϼϹ Ͼ Ͽϼ Ϲ ϴ  ϵϻ , 

ϴ ϶Ͼϴ ϻϴϸϴ  ϴ ϹϾ ϼ ϶ϴ ϼϹ. Ϣ ё   ϴ Ϲ  ϼ ϿϹϸ ϶ϴ ϼ  

϶ Ͽ ϼ  ϸϹϿ  ϼϿ ϺϹ ϼϹ  Ͼ ϵϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ Ϲ.  

ϤϴϻϸϹϿ 2 – Ϟ Ͼ Ͼ - Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ ϴϻϸϹϿ. Ϥϴϻ ϴϵ Ͼϴ 

Ϲ ϼ Ϲ Ͼ Ϸ  ϻϴϸϴ ϼ  ϴ ϸϹ ϼϻϴ ϼ  Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϴ  Ͽϴ϶ϴ ϹϽ 
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Ͼ ϹϽ. Ϥϴ ё  ϶  ϴ ϴ Ϲ ϶ ϹϻϹ ϶ ϴ ϴ ( Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ ϴ ё , 

Ϲ ϴ ϼ Ϲ ϾϼϽ ϴ ё ). Ϥϴϻ ϴϵ Ͼϴ Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϴ ϼ ϸϹ ϼϻϴ ϼ  

Ͼ Ͼ ϼϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ  ϹϿ  ϶ϹϿϼ Ϲ ϼ  ϷϹ Ϲ ϼ ϼ ϼ 

Ͼ Ͽ ϴ ϴ ϼ  ϴ ϴϾ Ϲ ϼ ϼϾ ϼ Ϻϴ Ϲ ϼ . ϖ ϵ  ϼ ϵ ϶ϴ ϼϹ 

϶ Ϸϴ ϹϿ Ϸ  ϵ ϸ ϶ϴ ϼ  (ϾϿϴ ϴ , ϻϴ ϴ  ϴ ϴ ϴ, Ϲϸ ϶ϴ 

ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ ϼ).  

ϤϴϻϸϹϿ 3 – ϱϾ Ͽ ϴ ϴ ϼ  ϼ Ϲ . Ϥϴϻ ϴϵ Ͼϴ Ͼ ϶ ϸ ϶ϴ  ϴϺ  ϼ 

Ͼ Ͽ ϴ ϴ ϼϼ ϹϻϹ ϶ ϴ ϴ. Ϥϴϻ ϴϵ Ͼϴ Ϲ ϼ ϼϽ  Ϲ ϼ Ϲ Ͼ  

ϵ Ͽ Ϻϼ϶ϴ ϼ , ϹϾ Ϲ  ϼ Ͼϴ ϼ ϴϿ  Ϲ .  

ϛϴϾϿ Ϲ ϼϹ. ϖ ϶ ϸ   Ϲϻ Ͽ ϴ ϴ  ϶ Ͽ Ϲ Ͻ ϴϵ .  

 

ϣϹ Ϲ Ϲ  Ϸ ϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼϿϿ ϴ ϼ϶ Ϸ  ϴ Ϲ ϼϴϿϴ: ϫϹ ёϺ ϵ ϹϷ  

϶ϼϸϴ ϹϻϹ ϶ ϴ ϴ (1 Ͽϼ  ϴ ϴ ϔ1), Ϲ ϹϺ ϸϹ ϴϿϼ (1 Ͽϼ  ϴ ϴ ϔ3), 

ϹϻϹ ϴ ϼ  (12 – 16 ϴ ϼ ).  

 

 

 

Ϥ Ͼ ϶ ϸϼ ϹϿ  ϖϞϤ     ___________  ϙ.ϔ. ϥ Ͽ ϶ ё϶ 

 

ϛϴϸϴ ϼϹ ϼ Ͽ Ͼ ϼ Ͽ Ϲ ϼ    ___________  Ϝ.ϔ. Ϧ ϶ 

 

                               «___» ___________ 2017 Ϸ. 
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ϤϙϨϙϤϔϦ 

ϖ Ͼ ϴ  Ͼ϶ϴϿϼ ϼϾϴ ϼ ϴ  ϴϵ ϴ  Ϲ Ϲ «ϥ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ 

Ͼ Ͼ ϼϽ ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϼ ϼ Ͼ Ͼϴ ϼ, Ϲϸ ϴϻ ϴ Ϲ  

ϸϿ  ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϶» ϸϹ Ϻϼ  93 ϴ ϼ  ϹϾ ϶ Ϸ  

ϸ Ͼ Ϲ ϴ, 20 ϼ Ͼϴ, 8 ϴϵϿϼ , 12 ϼ Ͽ ϻ ϶ϴ  ϼ ϼϾ ϶, 2 Ͽϼ ϴ 

Ϸ ϴ ϼ Ϲ Ͼ Ϸ  ϴ Ϲ ϼϴϿϴ. 

ϣϟϔϖϔϲϭϜϙ ϞϤϯϬϜ, ϥϜϥϦϙϠϔ ϣϢϚϔϤϢϦϧϬϙϡϜϳ, 

ϢϣϦϜϠϜϛϔϪϜϳ ϞϢϡϥϦϤϧϞϪϜϜ, ϧϣϟϢϦϡϳϲϭϜϝ ϛϔϦϖϢϤ, 

ϩϤϔϡϙϡϜϙ ϡϙϨϦϙϣϤϢϘϧϞϦϢϖ 

ϪϹϿ  ϴϵ : ϥ ϹϾ ϼ ϶ϴ  ϴϿ Ͻ ϶Ϲ ϼϾϴϿ Ͻ ϹϻϹ ϶ ϴ   

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϸϿ  ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ. ϧ ϴ ϶ϼ  Ϲϸ ϴ Ͼϼ  

϶ ϻ ϼϾϴ ϼϹ ϼ ϴϵ Ϲ  ϹϻϹ ϶ ϴ ϴ ϼ. 

 

ϧ ϶Ϲ Ϲ ϶ ϶ϴ  Ͼ Ͼ ϼ  ϹϻϹ ϶ ϴ ϴ. 

ϘϿ  ϸ ϼϺϹ ϼ  ϴ϶ϿϹ Ͻ ϹϿϼ ϵ Ͽϼ Ϲ Ϲ  ϿϹϸ ϼϹ ϻϴϸϴ ϼ: 

 ϶ ϶ϿϹ  Ϲϸ ϴ Ͼ ϶, ϼ ϴϵ Ϲ ϹϻϹ ϶ ϴ ϶; 

 ϶Ϲ Ϲ ϶ ϶ϴ  Ͽ ϼϽ ϻϴ ϶  Ͽϴ϶ϴ ϹϽ Ͼ ϼ ; 

 ϹϾ ϼ ϶ϴ ϴ ϼ Ϲ ϴ Ϻϴ Ϲ ϼ  ϼ ϶ ϸ Ͼϴ 

ϴ  ϼϻ ϶Ϲ ϼϾϴϿ  ϴ ϴ϶ϿϹ  ϹϾ. 

ϖ ϸϹ ϶ Ͽ Ϲ ϼ  ϸϼ Ͽ Ͻ ϴϵ  ϵ Ͽ ϶ϹϸϹ  ϴ ϴϿϼϻ 

ϼ ϴ ϼϼ  Ͼ Ͼ ϼ  ϶ Ϲ Ϲ  ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϹϽ 

Ͼ ϹϽ. 

ϥ Ͽϼ ϶ϴ ϴ ϼ Ϲ Ϲ ϴ ϻϴϸϴ ϴ ϶Ϲ Ϲ ϶ ϶ϴ ϼ  Ͼ Ͼ ϼϼ 

ϻϿ ϶ ϹϻϹ ϶ ϴ ϴ. 

ϣ ϼ Ϲ Ϲ ϼϹ ϶Ϲ Ϲ ϶ ϶ϴ Ϸ  Ͽ ϹϷ  ϻϴ ϶ ϴ, ϼ Ϲ  

Ϻϴ Ϲ ϼ  ϼ ϶ ϸ Ͼϴ ϶ ϼϿ  ϴϸϹϺ   ϼ Ͼ Ͼ Ͽ ϴ ϴ ϼϼ 

ϹϻϹ ϶ ϴ ϴ. 
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ϤϹϻϹ ϶ ϴ  ϶Ͽ  ϶ϴϺ ϹϽ ϼ  Ͼ  ϿϹ Ϲ  ϶ ϹϽ 

Ϲ Ͻ ϴ Ͽϼ. Ϧ ϺϹϿ  Ϲϸ ϴ϶ϼ  Ϲ ϶ ϶ϴ ϼϹ Ϲ Ͻ ϴ Ͽϼ 

ϵϹϻ ϼ Ͽ ϻ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϶, ϼ ϶Ͽ  ϸϴ Ϲ  Ϲ Ͻ 

ϿϹ ϼ. 

ϤϹϻϹ ϶ ϴ  Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϼϹ ϴ, ϴ Ϲ ϼ , ϶ ϸϴ ϼ, Ϲ Ϲ ϼϼ, 

Ϲ ϴ ϸ Ͼ ϴ ϼ  Ϲ ϼ Ϲ Ͼ Ͻ ϶ ϸ . 

ϣ  Ͼ Ͼ ϼ϶  ϵϹ  ϹϻϹ ϶ ϴ  ϸ ϴϻϸϹϿ  ϴ: 

- ϹϻϹ ϶ ϴ   ϴ ϼ ϴ Ͻ Ͼ ϹϽ; 

-  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ; 

-  . 

ϗϿϴ϶ Ϲ Ϲϼ Ϲ ϶  ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ 

ϻϴϾϿ ϴϹ  ϶ Ͼ ϴ Ϲ ϼϼ ϸ  98% Ϲ   ϼ ϴ Ϲ ϼ  ϴ ϼ  

Ϲ Ϲ ϸ Ͼ ϶, ϴ ϴϾϺϹ ϵ ϿϹϹ ϼϻϾϴ  ϼ  Ϲ  ϹϻϹ ϶ ϴ   

. 

Ϣ ϶ ϼ ϵϿϹ ϴ ϼ ϼ Ͼ Ͽ ϴ ϴ ϼϼ ϶Ͽ Ϲ  Ϲ ϹϾ  

Ͽϴ϶ϴ ϹϽ Ͼ ϼ, ϹϹ ϻϴ϶ϼ ϴ ϼϹ ϴ ϶ Ϲ ϼ  Ϲ Ͼϴ  ϹϻϹ ϶ ϴ ϴ Ͽϼϵ  ϹϹ 

ϿϹ ϼϹ. 

ϦϴϾϺϹ ϼ Ϲ  ϵϿϹ  ϶ ϶ ϸ ϶ ϸ ϹϽ ϼ Ϲ Ϲ  ϶Ϲ ϼ 

Ͼ Ͼϼ, ϴ ϼ Ϲ  ϶ ϴ ϼ  Ϲϸϼ Ϲ ϼϼ. Ϟ ϻϼ  Ϲ Ͼ ϼ ϸ ϼ ϴ. 

ϪϹϿ  ϸϴ Ͻ ϴϵ  ϶Ͽ Ϲ  ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ Ͼ Ͼ ϼϼ 

ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ. ϴϻ ϴϵ Ͼϴ Ͼ Ͼ ϼϼ Ϻϴ Ϲ ϼ  

ϼ Ϲ , ϶ Ϲ Ϲϼ Ϲ ϶  Ͼ Ͻ ϵ ϸϹ  ϻϴϾϿ ϴϹ  ϶ ϶ Ͼ Ͻ 

ϴϸϹϺ ϼ ϼ ϸ ϿϷ ϶Ϲ ϼ. 

ϘϿ  ϸ ϼϺϹ ϼ  ϴ϶ϿϹ  ϻϴϸϴ  ϹϾ ϼ Ϲ  ϹϻϹ ϶ ϴ  

ϵϹ Ϲ ϼ϶ϴ ϼϽ ϵϹ Ϲ Ϲϵ Ͻ  ϴϵ  ϴ ϺϹ ϼϼ ϻϴ ϶ϿϹ Ϸ  Ͼϴ 

Ͼ Ͽ ϴ ϴ ϼϼ. ϣ ϼ Ϲ Ϲ ϴ ϶Ϲ Ϲ ϶ ϶ϴ ϴ  ϼ Ϲ ϴ Ϻϴ Ϲ ϼ  

ϴ  ϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϴ ϶ϿϹ  ϶ ϹϻϹ ϶ ϴ Ϲ. 

ϣ ϼ Ϲ Ϲ  Ϲ   Ͼ ϻϼϽ Ͻ ϵ ϴϵ ϾϹ. 
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1   

 

1.1      

 

ϡϹ ϵ ϸϼ  ϶ Ϲ Ϲ  ϼϻϼ  Ϲ ϼ Ϲ Ϲ ϸ Ͼ ϶  

ϼ ϴ Ϲ ϼ  ϼ ϴ Ϲ ϼϼ ϼ϶ϹϿϴ Ͼ ϻϸϴ ϼ  Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϴ 

Ϲ Ϲ Ϲ Ϸ  ϵ Ϲ ϴ,  Ϲ   Ͼ ϹϽ, Ͽϴ϶ϴ ϹϽ ϴ ϶Ϲ ϼ 

ϴ ϼ Ϸ  Ϲ Ϲ ϸ Ͼ ϴ. ϣϿϴ϶ϴ ϴ  Ͼ ϴ ϼ ϶ϹϿϼ Ϲ ϼϼ ϵ Ϲ ϴ 

ϺϼϸϾ ϼ ϶ ϹϻϹ ϶ ϴ Ϲ ϸ ϼ ϴϹ , ϴ ϼ Ϲ Ϲ ϼϼ — ϾϴϹ . ϖ 

ϹϻϹ ϶ ϴ ϴ   Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼ Ͽ  ϴ Ϲ  Ϸϴϻ ϶ Ϲ 

ϴ ϶  ϼ Ϲϸ ϶ ϴ ϴ  Ϲ ϼ  ϼ ϴ Ϲ ϼ  ϼ ϵ Ͽ ϼ  ϼ 

ϴϿ  «ϸ ϴ ϼ ». 

 ϤϹϻϹ ϶ ϴ  ϼ Ϲ  ϸ϶  ϼ ϶: 

ϴ) Ͼ Ϲ ϶Ϲ   Ͽϴ϶ϴ ϼ  ; 

ϵ)  Ͽϴ϶ϴ ϼ   ϼ Ͼ ϼϹ  ϶ ϶ϼϸϹ ϼ ϶ ϼϿϼ 

ϵϹϻ Ϲ Ͻ Ͼ ϶Ͽϼ. 

ϤϹϻϹ ϶ ϴ   Ͽϴ϶ϴ ϼ ϼ Ͼ ϴ ϼ, ϺϴϹ Ϲ  ϼ ϶  

ϹϾ ϴ  Ϲ Ͼ  200, 400, 700,1000, 2000, 3000, 5000, 10 000, 15 000 ϼ 20 

000 3, Ϸ  ϼ Ϲ  ϶ Ϻ  ϵϿϴϷ ϼ  ϾϿϼ ϴ ϼ Ϲ Ͼϼ  

Ͽ ϶ϼ . ϖ Ϲ϶Ϲ  ϴϽ ϴ   ϵ Ͽ ϼ  Ͼ Ͽϼ Ϲ ϶  ϴ Ϲ  

ϴϸϾ ϶, ϴ ϼ Ϲ  ϹϷ ϶ Ϸ  Ͼ ϶ϴ, Ͼ Ͽ ϴ ϴ ϼ  Ͽϴ϶ϴ ϼ  Ͼ  ϵϹϻ 

ϻϴ ϼ  ϴϾ ϼ Ϲ Ͼϼ Ϲ϶ ϻ Ϻ ϴ. 

ϖ ϶ ϻϼ  ϼ  ϼ Ϲ  ϹϻϹ ϶ ϴ , ϼ Ϲ ϼϹ, Ͼ Ϲ Ͽϴ϶ϴ ϹϽ 

Ͼ ϼ, Ϲ Ϲ ϼ  ϷϹ Ϲ ϼ  Ͼ . ϥ ϴ ϼ ϴ ϴ  Ͼ ϴ 

϶ Ͽ Ϲ  ϼ ϶ Ͻ  ϴ ϴϿ Ϸϼϼ  ϼ ϶ ϼ ϹϻϹ ϶ ϴ ϴ ϼ. ϤϹϻϹ ϶ ϴ  

ϼ Ϲ  Ϲ Ͼ   200 ϸ  20 000 3. 

Ϟ Ϲ ϴϿ  ϶ ϼ Ϲ  ϴϾϺϹ  ϼϻ Ͽϴ ϴ , 

 Ͽϴ ϴ ϶   ϼ ϴ ϼ ϴ Ͻ ϴϿ Ͻ Ͼ ϶ϿϹϽ. 
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ϣϿϴ϶ϴ ϼϹ Ͼ ϼ ϸϿ  ϹϻϹ ϶ ϴ ϶ ϵ ϶ϴ  ϸ϶  ϶ϼϸ ϶ - ϸ ϸϹ ϴ   

ϼ ϸ϶ Ϲ ϴ . 

ϗϿϴ϶  Ϲϼ Ϲ ϶  Ͽϴ϶ϴ ϹϽ Ͼ ϼ  ϴ϶ Ϲ ϼ   

ϴ ϼ ϴ Ͻ Ͼ ϹϽ ϶Ͽ Ϲ  Ͼ ϴ Ϲ ϼϹ Ϲ Ϲ ϹϹ Ϲ  ϴ 90% Ϲ  

ϴ ϼ Ϸ  ϸ Ͼ ϴ ϼ ϼ ϴ Ϲ ϼ . Ϟ Ϲ Ϸ , ϶ ϹϻϹ ϶ ϴ Ϲ  Ͽϴ϶ϴ ϹϽ 

Ͼ ϹϽ ϻ ϴ ϼ ϹϿ  Ϲ Ϲ Ͼ ϻϼ  ϶Ϲ ϼϹ ϴ Ϲ Ͼϼ ϼ ϴ ϴ 

Ͽϴ϶ϴ ϴ  Ͼ ϴ. 

1 Ϣϸ ϸϹ Ϲ Ͽϴ϶ϴ ϼϹ Ͼ ϼ 

ϣϿϴ϶ϴ ϼϹ Ͼ ϼ ϼ Ϲ  ϶ ϹϻϹ ϶ ϴ ϴ  ϵϹϻ ϴ ϼ ϴ Ͻ 

Ͼ ϼ ϶ ϴϽ ϴ   ϴ ϼ϶ Ͻ ϹϷ ϶ Ͻ ϴϷ ϻϾ Ͻ ϸ  1,5 Ͼϣϴ. 

Ϣϸ ϸϹ Ϲ Ͽϴ϶ϴ ϼϹ Ͼ ϼ  ϼϻ Ͽϼ ϶ Ͻ Ϲ ϵ ϴ , 

Ͽ ϼ Ϲ Ͻ ϼϿϼ Ͽϼ ϶ Ͻ, ϼ Ͼ Ͽ Ϲ϶  Ͼ ϵ ϶, ϴ Ͽ ϺϹ   

Ϲ ϼ Ϲ . 

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϶ ϸϴ Ͽϼ϶ Ϲ϶  ϶ ϸ  ϶Ϲ ϼ Ͼ ϼ 

Ϲ ϵ ϴ ϴ Ͼ ϼ ϼ ϹϹ  ϾϿ  Ͼ Ϲ , ϷϸϹ ϴ ϴ϶Ͽϼ϶ϴϹ  ϶ ϸ Ͼ 

ϷϼϵϾ Ϸ  ϼϿϼ ϴ ϼ Ϸ  ϼ ϴ  ϻϴϵ  Ͻ ϶  ϼ ϵ ϴ  

ϾϿϴ ϴ . 

Ϣϵ ϴ Ͻ ϾϿϴ ϴ  ϻ϶ Ͽ Ϲ  ϶ ϸϼ  Ͽϼ϶ Ϲ϶ Ϲ ϶ ϸ  ϻϴ ϹϸϹϿ  

ϹϻϹ ϶ ϴ ϴ ϼ,  ϸ Ϸ Ͻ , Ϲϸ ϶ ϴ ϴϹ  ϴϸϴ ϼϹ ϸ Ͼ ϴ ϴ 

϶Ϲ  Ͼ ϼ ϹϻϹ ϶ ϴ ϴ. ϖ Ͽ Ϲ ϼϹ ϾϿ ϴ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ 

ϸ ϼϷϴϹ  ϼϷ ϻ  ϹϹ Ϲ ϴϿ Ͻ ϴ ϼ. 

Ϣϸ ϸϹ Ϲ Ͽϴ϶ϴ ϼϹ Ͼ ϼ ϹϾ Ϲ ϸ Ϲ  ϼ Ϲ  ϸϿ  

ϹϻϹ ϶ ϴ ϶ ϸϼϴ Ϲ  Ϲ ϵ ϿϹϹ 50  ϼ ϶ ϴϽ ϴ  ϼ ϹϿ ϶ϴ, ϷϸϹ 

Ͼ  ϶Ϲ ϴ Ϲ Ϲ϶ ϴϹ  100 Ͼ / ϴ . ϣ ϼ ϵ Ͽ ϼ  ϸϼϴ Ϲ ϴ  ϼ 

ϵ Ͽ ϹϽ Ͼ ϼ ϶Ϲ ϴ ϶ ϻ ϼϾϴ  ϻ ϴ ϼ ϹϿ Ϲ ϸϼ ϴ ϼ Ϲ ϾϼϹ ϴϷ ϻϾϼ ϴ 

Ϲ ϵ ϴ  Ͼ ϼ, Ͼ Ϲ Ϸ  ϼ϶Ϲ ϼ Ͼ ϹϹ ϶ ϹϺϸϹ ϼ . 

2  Ϙ϶ ϸϹ Ϲ Ͽϴ϶ϴ ϼϹ Ͼ ϼ 

Ϙ϶ ϸϹ Ϲ Ͽϴ϶ϴ ϼϹ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ ϶ Ͽ   ϸ϶  

϶ϴ ϼϴ ϴ  Ͼ Ͼ ϼ϶ Ϸ  ϼ Ͽ Ϲ ϼ : ϴϸϼ ϼ ϴ  Ͼ ϴ  ϴ Ϻ ϼ 

ϴϸϼϴϿ ϼ ϹϾϴ ϼ ϼ Ͼ Ͽ Ϲ϶ ϼ ϹϾϴ ϼ Ϲ ϴϿ Ͻ ϴ ϼ, 
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ϼ ϶ϴ ϼϹ Ͼ  ϼϻ϶ ϸϼ  ϴ ϴϺϹ; ϼ ϼ ϼ ϶ϴ ϴ  Ͼ ϴ 

 ϴϸϼϴϿ ϼ Ͼ ϵϴ ϼ ϻϴ϶ ϸ Ͼ Ϸ  ϼϻϷ ϶ϿϹ ϼ , ϼ Ϲ Ϲ ϼϹ Ͼ  

Ͼ ϴ ϴϹ  ϵ Ϲ  ϴϺ Ͻ ϵ Ͼϼ ϼ ϶ϴ Ͼϼ ϵ ϿϹϹ Ϲ  ϴ 40%  

ϴ϶ Ϲ ϼ   ϴϸϼ ϼ  ϶ϴ ϼϴ . 

 

Ϥϼ Ͼ 1 - Ϧϼ  Ͼ Ͼ ϼϽ Ͽϴ϶ϴ ϼ  Ͼ  

 

1.2   

 

ϘϿ  Ϲϸ ϶ ϴ Ϲ ϼ  ϶ ϴ Ϲ ϼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϸ ϶ ϻϸϹϽ ϶ϼϹ  

Ͼ ϶ Ϲ ϼ ϼ ϻϴ Ͽ Ϲ ϼϼ ϼ Ϻ Ϲ ϼϼ ϹϻϹ ϶ ϴ ϴ ϼ ϸϿ  

Ͼ ϸϼ ϴ ϼϼ ϸ϶ϼϺϹ ϼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϴ ϴ϶Ͽϼ϶ϴϹ  ϸ ϴ ϼϿϼ 

Ϲ Ͼ Ͽ Ͼ  ϴ ϴ϶Ͽ ϼ , Ͼ ϴ  Ϲϸ ϴ϶Ͽ Ϲ  ϵ Ͻ ϶Ϲ ϼϾϴϿ  
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ϴ ϶ϿϹ  ϵ  Ϙ  500 ., ϼ ϴ  ϴ ϸ ϼ Ϲ ϹϻϹ ϶ ϴ ϴ Ϲ  

ϼ Ϸ ϿϾϴ ϼ.  

 

ϡϴ ϶Ϲ Ϲ  Ͽϴ Ϲ ϴ ϴ϶Ͽ ϹϽ ϴ ϶ϿϹ  ϴϸϴ Ͻ ϶ Ϲ Ϲ  ϼ 

Ϸ Ϲ Ͻ ϸϴ ϼϾ Ϲ Ϲ ϴ , ϴ ϴϾ ϺϹ ϼ ϹϹ  Ͽ Ͼ ϸϿ  Ϸ  

ϻϴ Ϲ ϴ ϶  Ϲ ϼ ϼ Ͽϼ Ϲ ϼ   Ͼϴϻϴ ϼ ϼ ϴϸϴ Ϸ  ϶ Ϲ Ϲ ϴ.  

 

 

Ϥϼ Ͼ 2-ϡϴ ϴ϶Ͽ ϴ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ 
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1.3   

 

ϘϿ  Ϲϸ ϶ ϴ Ϲ ϼ  ϻϴϾϿϼ ϼ϶ϴ ϼ , ϶ ϿϹϸ ϶ϼϹ Ϲ ϶ ϹϽ Ϲ Ͼ 

ϹϻϹ ϶ ϴ ϴ, ϼϿϼ Ϲ ϴ϶ Ϲ Ͻ ϴϸϾϼ, ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼ ϹϹ  ϻϴϻ . ϘϿ  ϷϹ Ϲ ϼϻϴ ϼϼ Ͼ Ͽ Ϲ϶ Ϸ  ϻϴϻ ϴ 

ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼ Ͽ ϻ Ϲ  Ϲ ϼϴϿ Ͻ 

Ͽ ϼϽ ϻϴ ϶ . ϧ Ͽ ϼϹ ϻϴ ϶  ϶Ͽ  ϶ϴϺ  ϻϿ  ϶ 

Ͼ Ͼ ϼϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ. Ϣ ϼ Ͽ  Ͼ Ͽ Ϲ϶ Ϲ ϴ ϶  

ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ Ͼ ϴϹ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ. ϣ ϼ ϸ Ϲ Ϲ ϼ 

Ͼϴ ϼϼ Ͼ ϼ  ϴ ϶  (  50 ϸ  500 ) ϺϹ  ϼϻ Ϲ  ϼϻ-

ϻϴ Ϲ ϹϽ ϼϻϷ ϶ϿϹ ϼ  Ͼ ϴ ϹϻϹ ϶ ϴ ϴ, ϶ Ϲ Ϲ  ϼϻ Ϲ Ϲ ϼϽ ϹϷ  

ϸ ϸϹϽ ϶ϼϹ  ϶Ϲ ϴ, ϴϸϾϼ ϶ϴ ϼ  ϼϿϼ ϸ ϶Ͽϼ ϼϹ  ϸ Ϸϼ  ϼ ϼ . 

ϧ Ͽ ϼϽ ϻϴ ϶  ϴ ϴ϶Ͽϼ϶ϴϹ   Ͼ Ϻ ϼ ϴ ϹϺϸ  

 ϼ Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϸϿ  Ϲ Ϲ ϼ  ϸ  ϼ ϼ ϴ Ͽ ϴϸϼ 

ϼ ϴ Ϲ ϼ . ϧ Ͽ ϼϹ ϻϴ ϶   ϴ Ϲ ϼϴϿ  ϸ ϴϻϸϹϿ  ϴ ϷϾϼϹ 

ϼ ϺϹ ϾϼϹ. Ϡ ϷϾϼϹ ϻϴ ϶  ϶ Ͽ  ϼϻ; Ϲϻϼ Ϲ Ͻ Ͼϴ ϼ, 

Ϲ Ͽϼ Ϲ ϴ ϴ ϼ ϸ Ϸϼ  ϴ Ϲ ϼϴϿ ϶. ϥϿϹϸ Ϲ  Ϲ ϼ   ϼ 

ϼ Ͽ ϻ ϶ϴ ϼϼ ϷϾϼ  ϻϴ ϶ ϶  ϴϻϿϼ  ϻϴ Ͽ Ϲ ϼϹ  Ϲϵ Ϲ  

ϴ ϹϿ Ϲ ϴϵϿ ϸϹ ϼϹ ϻϴ ϶  ϸϴ϶ϿϹ ϼ  Ϲϸ  ϴ ϸ ϹϽ  ϶ 

ϷϾ  Ϲ ϾϹ. ϕϹϻ Ϸ  Ϲ ϺϹ  ϵ  ϵϹ Ϲ Ϲ ϴ ϴϸϹϺ ϴ  

ϷϹ Ϲ ϼ  ϻϴ ϶ ϴ. 
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              ϴ – Ϲ ϿϹ϶ Ͻ; ϵ – ϶ ϶ϼϸϹ Ϸ Ͻ Ϲϻϼ Ͼϴ Ϲ϶ Ͻ ϵ Ͽ Ͼϼ; ϶ –  

Ϲ Ͽϼ Ϲ ϴ ϶  ϴ Ͽ ϼ ϹϿϹ  

Ϥϼ Ͼ 3 – Ϡ ϷϾϼϹ Ͽ ϼ ϹϿ Ϲ ϻϴ ϶                               

 

ϚϹ ϾϼϹ ϻϴ ϶   ϼϻ Ϲ ϴϿϿϼ Ϲ Ͼϼ  ϿϹ Ϲ ϶ ϴϺ Ϸ  

ϼ ϴ. ϚϹ ϾϼϽ ( Ϲ ϴ ϼ Ϲ ϾϼϽ) ϻϴ ϶  ϼ  ϼϻ Ϲ ϴϿϿϼ Ϲ Ͼϼ  ϿϹ Ϲ ϶ 

ϴϺ Ϸ  ϼ ϴ ϷϾϼϹ ( Ͽϴ ϼ Ϲ) ϻϴ ϶  ϶ Ͽ  ϼϻ 

Ϲϻϼ Ϲ Ͻ Ͼϴ ϼ Ϲ Ͽϼ Ϲ ϴ ϴ ϼ . . ϖ ϻϴ϶ϼ ϼ ϼ  

Ͼ Ͼ ϼ϶ Ϸ  Ϲ Ϲ ϼ  ϼ ϴ Ϲ ϼϴϿϴ ϷϾϼϹ ϻϴ ϶  Ϻ  ϸ ϴϻϸϹϿϼ  

ϴ Ϸ ϵ ϴ Ϲ ϺϼϸϾ Ϲ ϼ ϶ ϻϸ Ϲ. ϖ Ϸ ϵ ϴ  ϻϴ ϶ Ϲ Ͽ Ϲ ϼϹ 

ϼ ϸϼ  ϻϴ Ϲ  Ϸϼ  ϶ Ͻ ϶ Ϸ ϵ ϴ Ϸ  ϴ Ϲ ϼϴϿϴ ( Ϲ ϿϹ ϼ ϴ ϴ) 

϶ ϺϼϸϾ  – ϻϴ Ϲ  ϴ  ϺϼϸϾ ϼ ϴ ϸ ϹϽ  ϶ ϷϾ  Ϲ ϾϹ ϶ 

϶ ϻϸ  – ϻϴ Ϲ  Ϸϼ  ϶ Ͻ ϶ ϶ ϻϸ ϴ ϴ ϸ ϹϷ  ϸ 

ϹϸϹϿϹ  ϸϴ϶ϿϹ ϼϹ  ϶ ϻϴ Ͼ  ϴ ϶Ϲ. 

Ϥ ϴϺ Ͻ ϻϴ ϶  ϸϿ  Ͽϴ϶ϴ ϼ  Ͼ  ϼ  ϼϻ Ϲ ϼϴϿ  

ϴ ϼ - Ϲ Ϻ Ϲ϶  ϼ Ϲ  ϼ ϴ ϼ  ϴ ϴ Ϻ  ϶Ϲ ϼϾϴϿ  

Ϲ Ͼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼ ϼϾ Ϲ ϿϹ Ϸ  Ͼ ϼ  ϶Ϲ ϼϾϴϿ Ϸ  

ϴϻ Ϲϻ Ϸ  Ͽϼ ϴ Ͽ ϼ Ͻ 25  ϼ ϶ Ͻ 880 . ϱ  Ͽϼ  ϶  ϶ Ϲ  

϶Ϲ ϼϾϴϿ Ϸ  Ϲ Ϲ Ϲ Ϲ ϼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ Ͼ Ͽ ϻϼ   ϶ Ϲ ϹϽ 

϶Ϲ ϼ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ. ϛϴϻ  ϹϺϸ  ϼϺ ϹϽ ϴ  Ͽϼ ϴ ϼ 

϶Ϲ ϼϾϴϿ Ͻ Ϲ Ͼ Ͻ Ͽϴ϶ϴ ϹϽ Ͼ ϼ Ϲ ϹϾ  Ϲ ϵ ϴ Ͻ ϼϻ 

Ϲ ϼϴϿ Ͻ Ͼϴ ϼ. ϖ  ϼϻϵϹϺϴ ϼϹ ϴϸϴ ϼ  ϶ ϻϴ ϶  ϹϷϴ ϼ ϸ Ϻϸ  ϻϴϻ  
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ϹϺϸ  ϸ϶ϼϺ  Ͽϼ  ϼ ϴ Ϻ  Ͼ ϴϹ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ Ϲ ϹϾ  

Ͼϼ  ϴϿ  ϼ Ͼ  Ͼ Ͻ Ϲ Ϲ Ϲ ϴϹ  ϶ Ϲ Ϲ  ϻϴ ϶ . ϘϿ  

϶ ϻ Ϻ ϼ ϵ Ͽ Ϻϼ϶ϴ ϼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼ Ͽ ϻ Ϲ  Ͼϴ ϴ ϴ  

ϿϹ ϼ ϴ Ͼ ϴ  ϸ ϼ  Ͼ  Ϲ Ϲϻ ϴ ϼ  ϼ ϴϹ  ϴ ϶Ϲ  

Ͽ ϴϸϾ  ϹϻϹ ϶ ϴ ϴ Ϲϸϼ Ϲ   ϴ Ϻ Ͻ ϿϹ ϼ ϹϽ ϹϻϹ ϶ ϴ ϴ ϴ 

϶  ϴϵϺϹ  Ͼϴ Ͼ   ϴ ϴ϶Ͽ ϼ  Ϲ Ϲ Ϲ ϴϹ  ϶ 

Ϸ ϼϻ ϴϿ Ͻ Ͽ Ͼ ϼ ( ϼ ϶Ϲ ϼϾϴϿ  Ϲ Ϲ Ϲ Ϲ ϼϼ Ͽϴ϶ϴ ϹϽ 

Ͼ ϼ). 
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1 – Ͽϼ  Ͽ ϹϷ  ϻϴ ϶ ϴ; 2 – ϴ Ͼ Ͽ Ϲ ϼ  ϼϻ Ͼϴ ϼ;   3 – ϸ϶Ϲ Ͼϴ Ͽϼ ϴ 

Ͽ Ϲ ϼ ;4 – Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ; 5 – Ͼϴ ϴ ϴ  ϴ; 6 – ϴϷ; 7 – Ϻϼ ϴ;  

8 – Ͽϴ϶ϴ ϴ  Ͼ ϴ 

Ϥϼ Ͼ – 4 ϧ Ͻ ϶  Ͽ ϹϷ  ϻϴ ϶ ϴ ϹϻϹ ϶ ϴ ϴ  Ͽϴ϶ϴ ϹϽ 

Ͼ ϹϽ 
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1.4     

 

ϖ Ͽϼ Ϲ ϴ   ϵϻ Ϲ ϵ Ͽϼ ϴ Ϲ   Ϲ ϼ Ϲ ϾϼϹ ϴ ϴ Ϲ   

ϹϻϹ ϶ ϴ ϶ ϶Ϲ ϼϾϴϿ  ϴϿ   Ͽϴ϶ϴ ϼ ϼ Ͼ ϴ ϼ, ϶ϼϸ  

϶ ϼ Ͽϴ϶ϴ ϼ  Ͼ , ϴ ϴ϶Ͽ ϼϹ Ͻ ϶ϴ, ϶ϼϸ  

Ͽ ϼ  ϻϴ ϶ ϶ ϴ ϴϾ ϺϹ Ͽϴ϶ϴ ϼ  Ͼ . ϦϴϾ ϺϹ ϴ ϼ  

ϴ ϾϴϻϴϿϼ ϶ Ϲ ϵϿϹ  ϶ Ϲ ϴ ϼϹ  ϼ Ͼ Ͽ ϴ ϴ ϼϼ 

ϹϻϹ ϶ ϴ ϴ. 
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2 -   

2.1 ё     
 

ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ ϹϻϹ ϶ ϴ ϴ Ϲ ϵ ϸϼ  ϶ ϵ ϴ  ϴ Ϲ ϼϴϿ 

Ͽϼ ϶ Ͻ Ͼ Ͼ ϼϼ, ϼϻ Ͼ Ϸ  ϵ ϸϹ  ϼϻϷ ϶ϿϹ  ϹϻϹ ϶ ϴ . 

ϖ Ϲ ϴ ϼ Ͼ Ͼ ϼϽ  ϴ  Ͼ ϴ Ϲ ϼϴϿϴ  ϴ ϹϸϹϿ  ϴ ϸ϶Ϲ 

ϴ ϼ ϶ Ϲ ϴ ϼ Ͼ Ͼ ϼϼ (ϔ ϼ ϕ) ϼ ϶ Ϸϴ ϹϿ Ϲ ϴ ϼ 

Ͼ Ͼ ϼϼ (ϖ): 

 ϔ – Ϲ Ͼϴ, ϶ϴ ϼ϶ϴϹ Ϲ  Ϲ Ͼϼ Ͽϼ ϴ ϸ ϼ ϴ ϼϿϼ Ͼ Ͽ Ϲ϶ Ϲ 

Ͼ ϴϽϾϼ, Ͽ Ͼϼ ϼ ϴ ϵϾϼ ϶ Ϲ ϾϹ ϼ Ͽϴ , ϼ϶ϴ ϼ϶ϴϹ Ϲ Ͼ Ϲ ϾϹ 

ϼϿϼ϶ϴ ϼϹ ϴ ϴϸϾϼ, Ϲ (϶Ϲ ϹϹ) Ͼ Ͽ  ϺϹ Ͼ ϼ; 

 ϕ – Ϲ ϴϿ Ͻ ϿϹ Ϲ  ϸ ϼ ϴ, ϴ ϾϹ Ϲ Ͼ Ϲ ϿϹ ϼ , Ͼϴ Ͼϴ  

Ͽϴ϶ϴ ϹϽ Ͼ ϼ, ϴ ϼϿ Ͼ ϼ,  Ͽϴ϶ϴ ϼϹ Ͼ ϼ, ϹϺ Ϲ 

Ͼ Ͽ ϴ ϺϹ Ͼ ϼ, Ͽ Ͼϼ ϼ ϴ ϵϾϼ ϴ Ͼ Ϲ, Ͽϴ  ϶ ϸ ϼϹ ϶ ϼ  

ϴ϶; 

 ϖ – ϿϹ ϼ , ϿϹ ϼ Ϲ Ͽ ϴϸϾϼ ϼ Ϸ ϴϺϸϹ ϼ ; 

ϤϹ Ϲ ϼϹ ϶ ϵ ϴ ϴ Ͼϼ ϴϿϼ ϸϿ  ϶  ϴ ϹϽ Ͼ Ͼ ϼϽ 

Ϸ  ϔ ϶ Ͽ Ϲ   ϼ ϼϹ  ϶ ϴ Ϲ  ϼ ϼ ϴϿ Ͻ Ϸϴ ϴ ϼ ϶ϴ Ͻ 

ϹϸϹϿϴ ϹϾ Ϲ ϼ, ϸϴ  ϶ ϻϾ  ϼ Ͽ ϼ  Ͼϴ ϴ. 

Ϣ ϹϸϹϿϹ ϼ  ϶ ϵ ϴ ϴ Ͼ ϴϿϼ ϸϿ  ϴ ϹϽ ϹϻϹ ϶ ϴ ϶ ϻϴ϶ϼ ϼ : 

1 Ϣ  ϴϽ ϴ ϴϺϴ; 

2 ϦϹ Ϲ ϴ  ϴ  Ͽ ϸ  Ͼ ϶ Ϸ ϸ ; 

3 Ϣϵ Ϲ  ϹϻϹ ϶ ϴ ϴ; 

4 Ϝ Ϲ ϼ϶ ϼ ϼ Ͽ ϻ ϶ϴ ϼ ; 

5 ϧ ϶Ϲ  ϴϷ Ϲ ϼ϶ ϼ Ϲϸ ; 

6 ϣ Ϻϴ ϴ  ϴ ϼ  Ϲ Ϲ ϸ Ͼ ϶. 

ϧϷϿϹ ϸ Ϲ ϸϹ Ϻϴ ϼϹ ϴϿϼ Ϲ ϸ ϿϺ  ϵ  ϶ Ϲ 0,43%. Ϥϴ Ϲ  

ϷϿϹ ϸ Ϸ  ϸϹ Ϻϴ ϼϹ ϶ Ͽ ϼ   ϿϹ (2.1). 
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%43,0
21413405246


PVCuNiCrSiMn
CC                          (2.1) 

 

ϷϸϹ ϥ, Ϡ , Si, Cr, Ni, ϥϼ, V, Ϥ – ϴ ϶ Ϲ ϸ Ͽϼ ϷϿϹ ϸϴ, ϴ Ϸϴ ϴ, 

Ͼ Ϲ ϼ , ϴ, ϼϾϹϿ , Ϲϸϼ, ϶ϴ ϴϸϼ  ϼ ϴ. 

ϦϹ Ϲ ϴ  ϼ ϴ Ϲ ϴ  Ϲ ϴϿϿϴ ϵϹ Ϲ  ϴϼϵ ϿϹϹ ϼϻϾ Ϲ ϼϻ ϸ϶  

Ϲϸ ϴ϶ϿϹ  ϻ ϴ Ϲ ϼϽ: 

 Ϸϴϼ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϴ ϹϷ  ϸ Ͼ ϴ; 

 Ϲ Ϲ ϴ ϴ ϴ  Ͽ ϸ  Ͼ ϶ Ϸ ϸ  ϸϿ  ϶ ϵ ϴ Ͻ 

Ϲ ϼ ( ϴϼ Ϲ ϴ  Ϲϸ Ϲ ϴ  Ϲ Ϲ ϴ ϴ), ϶ϹϿϼ Ϲ ϴ  ϴ 5°ϥ. 

ϣ ϼ ϶ ϼ ϿϹ ϼϼ ϴ Ϲ Ͻ Ϲ Ϲ ϴ  Ϲ ϴϿϿϴ Ϲ ϼ ϶ϴϹ  

Ϲ Ϲ ϴ Ͻ ϹϾ  Ϲ ϼϴϿ Ϸ  ϸ Ϸ Ϲ϶ϴ ϼ Ϲ Ͽ ϼϻ Ͽϼ ϶ϴ ϼ  

ϹϻϹ ϶ ϴ ϶. 

ϦϹ Ϲ ϴ ϴ ϴ  Ͽ ϸ  Ͼ ϶ Ϸ ϸ  ϸϿ  ϶ ϵ ϴ Ͻ Ϲ ϼ 

϶ ϼ Ͽ Ϲ   ϶ Ͽ Ϲ ϼϹ   0,98  ϴϵϿϼ Ϲ Ϲ Ϲ ϴ  ϴ Ϻ Ϸ  ϶ ϻϸ ϴ 

ϥϡϼϣ 23-01-2009. 

Ϡϼ ϼ ϴϿ ϴ  ϸ ϼ ϴ  Ϲ Ϲ ϴ ϴ ϸϿ  ϶ ϵ ϴ Ͻ Ϲ ϼ 

ot 46min  . 

ϣ  ϥϦϢ-ϥϔ-03-002 ϹϸϹϿ Ϲ  ϶ϼϸ ϴϿϼ ϸϿ  Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ 

09ϗ2ϥ – 12  Ͽ ϼ Ͻ Ͼϴ ϴ ϶20 . 

ϠϹ ϴ ϼ Ϲ ϾϼϹ ϶ Ͻ ϶ϴ ϴϿϼ ϹϻϹ ϶ ϴ ϴ ϸϿ  ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ 

Ͼϴϻϴ  ϶ ϴϵϿϼ Ϲ 2.1. 

 

ϦϴϵϿϼ ϴ 2.1 – ϠϹ ϴ ϼ Ϲ ϾϼϹ ϶ Ͻ ϶ϴ ϴϿϼ 09ϗ2ϥ – 1 

ϥ϶ Ͻ ϶ϴ ϴϿϼ ϫϼ Ͽ ϶ Ϲ ϻ ϴ Ϲ ϼϹ 

Ϧ Ͽ ϼ ϴ Ͽϼ ϴ,  8,5 

ϣ ϹϸϹϿ ϹϾ Ϲ ϼ, 2/  345 

ϖ Ϲ Ϲ Ϲ ϼ϶ϿϹ ϼϹ, 2/  490 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.1 – ϠϹ ϴ ϼ Ϲ ϾϼϹ ϶ Ͻ ϶ϴ ϴϿϼ 09ϗ2ϥ – 1 

Ϣ ϼ ϹϿ Ϲ ϸϿϼ Ϲ ϼϹ, % 21 

ϜϻϷϼϵ ϴ ϴϿϿϹϿ ϼ  ad  2  

ϧϸϴ ϴ  ϶ ϻϾ , 2/  35  

ϣϿ  Ϲ ϼ ϼ 3/,20  823 

ϥ Ͼ Ͽ Ϻϵ  ϹϻϹ ϶ ϴ ϴ, ϿϹ  25 

 

ϡ  Ͼ ϼ ϼ Ϲ Ͼ  ϴ϶  ϴϿϹϽ ϸϿ  ϶  ϴ ϹϽ 

Ͼ Ͼ ϼϽ ϹϻϹ ϶ ϴ ϶ Ͼϴϻ  ϶ ϴϵϿϼ Ϲ 2.2. 

 

ϦϴϵϿϼ ϴ 2.2 – ϩϼ ϼ Ϲ ϾϼϽ ϴ϶ ϴϿϼ 09ϗ2ϥ-12 

Ϡϴ Ͼϴ ϴϿϼ C Mn Si Cr Ni Cu V P 

09ϗ2C-12 0,06 1,3 0,8 0,3 0,3 0,3 0 0,035 

 

Ϣ ϹϸϹϿϼ  ϷϿϹ ϸ Ͻ ϴ϶ ϸϿ  ϴϿϼ 09ϗ2ϥ – 12  ϿϹ (2.1). 

 

%43,042,0
2

035,0

14

0

13

3,0

40

3,0

5

3,0

24

8,0

6

3,1
06,0 C  

 

2.2     

 

ϗϴϵϴ ϼ ϼ ϴϻ Ϲ ϴ ϼ ϶Ϲ ϼϾϴϿ Ϸ  ϼϿϼ ϸ ϼ Ϲ Ͼ Ϸ  ϹϻϹ ϶ ϴ ϴ 

϶Ͽ  ϶ ϴ ϡ ϼ ϸϼϴ Ϲ  D. ϘϿ  ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϹϹ Ͼ ϹϽ 

ϼ ϴϿ ϴ  ϶ ϴ Ϲ Ͼϼ ϼ Ϲ  ϺϹ  ϵ  ϴ ϼ ϴ ϴ  ϿϹ 

(2.1) ϼ Ͻ Ͽ ϼ Ϲ Ϲ Ͼϼ wt . 

     √                                                                                                        (2.2) 
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ϷϸϹ   – ϴ ϼ϶ϹϸϹ  Ͽ ϼ  ϸ ϼ ϴ ϼ Ͼ ϼ , ϼ ϿϹ  

ϴ϶ Ͻ 0,012 . 

 =0,7 – Ͼ ϼ ϼϹ  Ͽ ϶ϼ  ϴϵ ; 

n =1,05 – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϴϻ ϴ Ϲ ϼ ; 

  ϼ 46  ϴ϶ ϴ 876 3/ ; 

wyR  – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϶ϴ Ϸ  Ͼ ϶ Ϸ  ϶ϴ ϹϸϹϿϼ  

 ϿϹ (2.2). 

 

RR ywy 19,186047,21985,085,0                                       (2.3) 

 

yR  – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϴϿϼ ϼ Ϻϴ ϼϼ, ϴ ϺϹ ϼϼ  

ϼϸϹϿ  ϹϾ Ϲ ϼ ϹϸϹϿϼ   ϿϹ (2.3). 

 

R
R

nm

ty
y 047,219

05,105,1

17,0345














                                  (2.4) 

 

ϷϸϹ yR  – ϴ ϼ϶ Ͻ ϹϸϹϿ ϹϾ Ϲ ϼ ϶ ϶Ϲ ϶ϼϼ  ϗϢϥϦ 

19281-89, 2/345Ry   

m =1,05 – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϴ Ϲ ϼϴϿ  

t =1 

ϣ ϸ ϴ϶ϼ϶ ϶ Ϲ ϻ ϴ Ϲ ϼ  ϶ Ͽ  (2.1) ϴϽϸϹ  ϶  Ϲ Ͼϼ. 

 

13
1087605,1

012,01019,1867,0 6
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ϣ  ϗϢϥϦ Ϥ 52910-2008 ϵϹ Ϲ  ϶  Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ 12 . ϣ  

 ϹϾ ϼ Ϲ  ϹϻϹ ϶ ϴ  ϼ Ͽ ϻ Ϲ  Ϲ ϸ Ͽ ϼ ϶ϴ ϼ ,  ϶ ϵϼ ϴϹ   

ϴϻ Ϲ  Ͽϼ ϴ 1490 5990  

Ϥϴ ϼ ϴϹ  Ͼ Ͽϼ Ϲ ϶  Ͽϼ ϶ ϼ Ͼ Ͽϼ Ϲ ϶  ϶  ϿϹ (2.5). 

 

81,8
49,1

12


h

H
N                                                                                 (2.5) 

 

Ϥϴ ϼ ϴϹ  ϴϸϼ  ϹϻϹ ϶ ϴ ϴ  ϿϹ (2.6). 

 

H

V
r 5,11

1214,3

5000









                                                        (2.6) 

 

ϣ  ϗϢϥϦ Ϥ 52910-2008 ϵϹ Ϲ  ϴϸϼ  ϹϻϹ ϶ ϴ ϴ 11,4 . 

ϣ  ϿϹ (3.6) Ϲ ϼ ϴϹ  ϸϿϼ  Ͽ ϴ. 

rL 79,712,04,1114,322,02                                       (2.7) 

ϣ  ϿϹ (2.8) ϹϸϹϿϼ  Ͼ Ͽϼ Ϲ ϶  Ͽϼ ϶ ϶ Ͽ Ϲ. 

 

125,11
99,5

69


l

L
N                                                                             (2.8) 

 

Ϥϴ ϼ ϴϹ  ϵ Ϲ  ϹϻϹ ϶ ϴ ϴ  ϿϹ (2.9). 

 
322 4928124,1114,3HrV                                                        (2.9) 

 

ϣ  ϿϹ (2.10) ϹϸϹϿϼ , ϴ Ͼ Ͽ Ͼ  ϴ Ϲ Ͻ ϵ Ϲ  

Ͽϼ ϴϹ   ϻϴϸϴ Ϸ . Ϙ ϼ ϴ  Ϸ Ϲ  Ϲ ϵ ϿϹϹ 5%. 
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%56,98
5000

%1004928%100







V

V
                                                   (2.10) 

 
2.3      

 

ϥ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϶ ϸ  30000 3  ϼ  Ϲ ϸ  Ͽ ϼ ϶ϴ ϼ . 

Ϭϼ ϼ ϴ Ͽ ϴ Ϲ Ͼϼ 12 ϼ 18  ϼϻ ϴ ϸϴ  Ͽϼ ϶ 15006000  

( ϿϹ ϺϾϼ 14905980 ). Ϡϼ ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ͽϼ ϶ – 4 , 

ϴϾ ϼ ϴϿ ϴ   Ϲ  ϶ ϻ Ϻ Ϸ  ϴϻ϶ ϴ ϼ϶ϴ ϼ  Ͽ ϴ ϵϹϻ ϴ Ͻ 

ϸϹ ϴ ϼϼ – 17 . Ϡϴ ϴ ϸ Ϸ  Ͽ ϴ Ϲ ϸ ϿϺ ϴ Ϲ϶ ϴ  60 , 

ϸϼϴ Ϲ  Ͽ ϴ – Ϲ ϵ ϿϹϹ 3250 . 

ϖ ϹϻϹ ϶ ϴ ϴ  ϶ Ϲ ϼ  ϸ  5000 3  ϼ ϴ ϼ ϼ ϼ ϶ϴ ϴ  

϶ ϴ Ϲ Ͼϼ 12 . ϶ Ϲ Ϲϸϼ Ϲ ϼ  ϹϺϸ  Ͽϼ ϴ ϼ ϶ Ͽ  ϶ Ͼ. 

ϖϹ ϼϾϴϿ Ϲ Ϲϸϼ Ϲ ϼ  Ͽϼ ϶ ϶ ϼϿϹϷϴ ϼ  ϴ  Ϲ Ͼϼ 

ϸ ϿϺ  ϵ  ϸ϶ϼ  ϸ Ϸ ϼ ϹϿ  ϸ Ϸϴ ϴ ϴ ϼϹ Ϲ Ϲ ϹϹ 8t, 

ϷϸϹ t – ϴϼϵ Ͽ ϴ   Ͽ ϼ ϴ Ͽϼ ϶ ϼϿϹϷϴ ϼ  ϶. Ϥϴ ϼϹ 

ϹϺϸ  ϶ϴ ϼ ϴ ϵϾ ϶ ϼ ϶ϴ ϼ Ϲ Ͼϼ ϸ ϿϺ  ϵ  Ϲ Ϲ Ϲ Ϲ : ϸ  

϶Ϲ ϼϾϴϿ  ϶ ϶ – 250 , ϸ  Ϸ ϼϻ ϴϿ  – 100 . 

ϥ Ϲ Ͼ  ϹϻϹ ϶ ϴ ϴ ϴ ϼ ϶ϴϹ  ϴ  ϾϴϾ ϼϿϼ ϸ ϼ Ϲ Ͼ  

ϵ Ͽ Ͼ , ϸϹϽ ϶  ϴ ϴ ϺϹ ϼϹ ϶ Ͼ Ͽ Ϲ϶  ϴ ϴ϶ϿϹ ϼϼ  

ϸϹϽ ϶ϼ  Ϸϼϸ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ  ϺϼϸϾ ϼ ϼ ϼϻϵ Ϸ  ϸϴ϶ϿϹ ϼ  

Ϸϴϻϴ ϶ ϴ ϶ ϻϸ  ϴ ϶Ϲ. ϡ ϴϿ Ϲ ϴ ϺϹ ϼ  ϶ϸ Ͽ  

ϵ ϴϻ ϹϽ Ϲ Ͼϼ Ϲ ϼ ϼ ϴ  ,  ϼ ϶ϾϿ ϴ  ϶ Ϲϵ  

ϴϷ ϻϾϼ  ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ Ͼ ϼ  ϼ ϴ ϼ Ϲ Ͼϼ, ϼϻϵ Ϸ  

ϸϴ϶ϿϹ ϼ , ϹϷϴ ϼ ϶Ϲ ϴ. 
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2.4     

 

ϡϴϼ Ϲ ϴ  Ͽ ϼ ϴ ϾϴϺϸ Ϸ  ϴ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ ϶ ϵϼ ϴϹ  ϼϻ 

ϴ Ϲ Ϸ  ϸϴ ϴϾϼ  ϵ ϴϻ , ϵ  ϴϻ  Ͽ ϼ  Ϲ Ͼϼ t ϼ 

ϼ ϶ Ϸ  ϸ Ͼϴ ϴ Ͼϴ    ϵ Ͽϴ Ϲ Ϲ Ϲ ϴϾ ϼ ϴ ϼϻ Ϲ  

϶ϹϿϼ ϼ  Ͽϴ (2.11). 

 

};;max{ ctctctt kc                                                              (2.11) 

 

ϷϸϹ kt =6  – ϼ ϼ ϴϿ ϴ  Ͼ Ͼ ϼ϶  Ϲ ϵ ϸϼ ϴ  Ͽ ϼ ϴ 

Ϲ Ͼϼ; 

c =2,5 – ϼ Ͼ ϴ Ͼ ϻϼ ; 

t  – ϼ ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ϲ Ͼϼ ϼ Ϸϼϸ ϼ ϴ ϼ ; 

ct  – ϼ ϴϿ ϴ  ϴ Ϲ ϴ  Ͽ ϼ ϴ Ϲ Ͼϼ ϼ Ͽ ϶ϼ  

Ͼ Ͽ ϴ ϴ ϼϼ; 

=0,45  – ϼ ϶ Ͻ ϸ Ͼ ϴ Ͼϴ . 

ϡ ϼ ϴϿ  ϴ Ϲ  Ͽ ϼ  Ϲ Ͼϼ ϼ Ͽ ϶ϼ  Ͼ Ͽ ϴ ϴ ϼϼ 

ϹϸϹϿϼ   ϿϹ (2.12). 

 

cy
c R

rzHg
t








2,1)(

                                                       (2.12) 

 

ϷϸϹ z=0,3  – ϴ ϼϹ  ϶ ϹϷ  ϶  ϺϼϸϾ ϼ ϸ  ϼϺ ϹϽ 

Ͼ Ͼϼ ϴ; 

H  ϴ ϼ ϴϹ   ϿϹ (2.13). 

 

HH 4,111295,095,0                                                     (2.13) 
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ϣ ϸ ϴ϶Ͽ  ϸϴ Ϲ ϶ Ͽ  (2.12), ϴ ϼ ϴϹ  Ͽ ϼ ϴ Ϲ Ͼϼ ϼ 

Ͽ ϶ϼ  Ͼ Ͽ ϴ ϴ ϼϼ ϸϿ  ϶ Ϲ  ϶. 

 

tc 1,7
107,0047,219

1022,15,11)3,04,11(8768,9
6

3

1 



  

 

tc 2,6
107,0047,219

1022,15,11)79,14,11(8768,9
6

3

2 



  

 

tc 2,5
107,0047,219

1022,15,11)28,34,11(8768,9
6

3

3 



  

 

tc 3,4
107,0047,219

1022,15,11)77,44,11(8768,9
6

3

4 



  

 

tc 3,3
107,0047,219

1022,15,11)26,64,11(8768,9
6

3

5 



  

 

tc 4,2
107,0047,219

1022,15,11)75,74,11(8768,9
6

3

6 



  

 

tc 4,1
107,0047,219

1022,15,11)24,94,11(8768,9
6

3

7 



  

tc 4,0
107,0047,219

1022,15,11)73,104,11(8768,9
6

3

8 



  

 

ϖ ϼ Ͽϼ  ϼ ϼ ϴϿ  Ͽ ϼ  ϶ Ϲ  ϶ ϹϻϹ ϶ ϴ ϴ ϼ 

Ϸϼϸ ϼ ϴ ϼ   ϿϹ (2.12),  ϶ Ϲ  Ͽ ϼ Ϲ ϼ ϵ ϸϹ  

ϼ Ͽ ϻ ϶ϴ  Ͽ  ϶ ϸ . 
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t 1,8
107,0047,219

1022,15,11)3,04,11(10008,9
6

3

1 



  

 

t 7
107,0047,219

1022,15,11)79,14,11(10008,9
6

3

2 



  

 

t 9,5
107,0047,219

1022,15,11)28,34,11(10008,9
6

3

3 



  

 

t 9,4
107,0047,219

1022,15,11)77,44,11(10008,9
6

3

4 



  

 

t 8,3
107,0047,219

1022,15,11)26,64,11(10008,9
6

3

5 



  

 

t 7,2
107,0047,219

1022,15,11)75,74,11(10008,9
6

3

6 



  

 

t 6,1
107,0047,219

1022,15,11)24,94,11(10008,9
6

3

7 



  

 

t 5,0
107,0047,219

1022,15,11)73,104,11(10008,9
6

3

8 



  

 

Ϣ Ϲ ϶Ͽ Ϲ  ϶Ϲ Ͼ  ϼ Ͼ ϴ ϹϿ Ͻ ϸ Ϲ  Ͽ ϼ  Ϲ Ͼϼ 

ϸϿ  ϾϴϺϸ Ϸ  ϴ ϹϻϹ ϶ ϴ ϴ. 

 

}5,26;5,21,8;5,21,7max{45,0 t  
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t 1145,01   

 

}5,26;5,27;5,22,6max{45,0 t  

 

t 5,945,02   

 

}5,26;5,29,5;5,22,5max{45,0 t  

 

t 5,845,03   

 

}5,26;5,29,4;5,23,4max{45,0 t  

 

t 5,845,04   

 

}5,26;5,28,3;5,23,3max{45,0 t  

 

t 5,845,05   

 

}5,26;5,27,2;5,24,2max{45,0 t  

 

t 5,845,06   

 

}5,26;5,26,1;5,24,1max{45,0 t  

 

t 5,845,07   
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}5,26;5,25,0;5,24,0max{45,0 t  

 

t 5,845,08   

 

ϣ Ͽ Ϲ Ͻ Ϲϻ Ͽ ϴ  Ϲϸ ϴ϶ϼ  ϶ ϶ϼϸϹ ϴϵϿϼ  2.3. 

ϦϴϵϿϼ ϴ 2.3 – ϤϹϻ Ͽ ϴ  ϼϻ Ϲ Ϲ ϼϽ 

ϡ Ϲ  ϴ cit ,  it ,  it ,  

1 7,1 8,1 11 

2 6,2 7 9,5 

3 5,2 5,9 8,5 

4 4,3 4,9 8,5 

5 3,3 3,8 8,5 

6 2,4 2,7 8,5 

7 1,4 1,6 8,5 

8 0,4 0,5 8,5 

 

2.5     

 

ϖϹ  Ϲ ϴϿϿ Ͼ Ͼ ϼϼ Ϲ Ͼϼ ϶ Ϲ ϴ Ϲ Ͻ Ͼϼ ϹϸϹϿ Ϲ  

 ϿϹ (2.14). 

 

 ithrG 2                                                                (2.14) 

 

ϷϸϹ   – Ͽ  ϴ Ϲ ϼϴϿϴ Ϲ ϴϿϿ Ͼ Ͼ ϼϼ 
3

7790 ; 

h  – ϶ ϴ Ͽϼ ϴ; 

ϷϸϹ it  – Ͽ ϼ ϴ ϴ; 

iz  –  ϺϹ,  ϼ ϶ ϿϹ (2.12); 

r  – ϴϸϼ  ϹϻϹ ϶ ϴ ϴ. 

ϣ  ϿϹ (2.14) ϼϻ϶ϹϸϹ  ϴ Ϲ  ϶Ϲ ϴ Ϲ Ͼϼ. 
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G 323,62)6009,001,0011,0(779049,15,1114,32   

 

 

 

2.6      

 

ϣ ϶Ϲ Ͻ ϴ Ϲ  ϴ  ϸϿ  ϾϴϺϸ Ϸ  ϴ Ϲ Ͼϼ 

ϹϻϹ ϶ ϴ ϴ ϶ Ͽ Ϲ   ϿϹ (2.15). 

 

n

cyR







 2
221

2
1                                                                 (2.15) 

 

ϷϸϹ 
1   Ϲ ϼϸϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ ( ϴ ϺϹ ϼϹ ϶ϸ Ͽ  

ϵ ϴϻ ϹϽ); 

2   Ͼ Ͽ Ϲ϶ Ϲ ϴ ϺϹ ϼϹ. 

1   Ϲ ϼϸϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ  Ϲ  Ͼ ϼ ϼϹ ϶ 

ϴϸϹϺ ϼ  ϴϷ ϻϾϼ ϼ Ͼ ϼ ϼϹ ϶ ϸϿ  ϶ Ϸ  Ϲ ϴ ϼ  

ϴϷ ϻ Ͼ ϶ ϼ Ͽ Ϲ  ϸϿ  ϼϺ ϹϽ Ͼϼ ϴ  ϿϹ (2.16). 

 

ii

YOM
i t

rPS

tr

GGG










2

)2,195,04,19,0(

2

))2,105,1(95,005,1(
,1 

           (2.16) 

 

ϷϸϹ 
MG   ϶Ϲ  Ϲ ϴϿϿ Ͼ Ͼ ϼϼ ϶ Ϲ ϴ Ϲ Ͻ Ͼϼ, 

ϹϸϹϿ Ϲ   ϿϹ (2.17); 

OG  ϶Ϲ  ϴ ϼ ϴ Ϸ  ϵ ϸ ϶ϴ ϼ  ϶ Ϲ ϴ Ϲ Ͻ Ͼϼ, 

ϹϸϹϿ Ϲ   ϿϹ (2.18); 

YG   ϶Ϲ  Ϲ Ͽϼ ϹϿ  ϶ Ϲ ϴ Ϲ Ͻ Ͼϼ, ϼ ϼ ϴϹ  ϴ϶  0; 
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S   ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϹϷ ϶ Ͻ ϴϷ ϻϾϼ, ϴ϶  31004,2   ϣϴ; 

P   ϼϻϵ Ϲ ϸϴ϶ϿϹ ϼϹ Ϲ ϼ, ϴ϶  3102  ϣϔ; 

r   ϴϸϼ  ϹϻϹ ϶ ϴ ϴ, ϴ϶Ϲ  11,5 ; 

it   ϴ Ϲ ϴ  Ͽ ϼ ϴ ϶ Ϲ Ͼϼ, ϹϸϹϿ Ϲ  ϶ ϶Ϲ ϶ϼϼ  

ϴϵϿϼ ϹϽ 2.3. 

ϦϴϵϿϼ ϴ 2.4 ϖϹ  ϹϻϹ ϶ ϴ ϴ ϼ ϵ ϸ ϶ϴ ϼ  

 

Ϟ Ͼ ϼ  Ϡϴ ϴ Ͼ Ͼ ϼϼ,  

ϥ Ϲ Ͼϴ 62,323 

Ϙ ϼ Ϲ 33,947 

Ϟ ϴ 18,975 

ϟϹ ϼ ϴ 13,355 

ϣϿ ϴϸϾϼ ϴ Ͼ Ϲ 3,324 

ϟ Ͼϼ ϼ ϴ ϵϾϼ 2,297 

Ϟ ϿϹϾ ϼϹ Ͼ Ͼ ϼϼ 1,795 

 

GGG ыMM 812981897554100,,                                 (2.17) 

 

GGGGGO

2077117952297332413355
,,,,




                                                       (2.18) 

 

Ϟ Ͽ Ϲ϶ Ϲ ϴ ϺϹ ϼϹ 1,2  ϹϸϹϿϼ   ϿϹ (2.19). 

 

5
3

3

1.2 1042,998
1011

1022,15,11)3,012(8768,9





                (2.19) 

 

Ϥϴ Ϲ  ϴ  Ϻ  ϶Ϲ ϼ Ͽ Ͼ  ϸϿ  Ϲ ϶ Ϸ  ϴ, ϴϾ 

ϾϴϾ ϴ ϺϹ ϼ  ϶ Ϲ  ϴ Ϲ ϶ ϾϼϹ. ϣ ϸ ϴ϶Ͽ  ϴϽϸϹ Ϲ ϶ϹϿϼ ϼ  ϶ 

Ͽ  (2.16), ϹϸϹϿϼ  Ϲ ϼϸϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ. 
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5
3

33

31.1

1069,262535436133534
10112

5,11)1022,195,01004,24,19,0(

10115,1114,32

2077105,195,08129805,1
















 

 

ϣ ϸ ϴ϶ϼ϶ ϴϽϸϹ Ϲ Ϲ ϼϸϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ ϼ Ͼ Ͽ Ϲ϶ Ϲ 

ϴ ϺϹ ϼϹ ϶ Ͽ  (2.15), Ͽ ϴϹ . 

 

1465,98

101461099684310265391055,706 6101010




 

 

Ϥϴ Ϲ  ϴ  ϸϿ  Ϲ ϶ Ϸ  ϴ ϶ Ͽ Ϲ . ϥϿϹϸ ϶ϴ ϹϿ , 

 ϶ Ϸ   ϶ Ͻ ϴ ϴ Ϲ  ϴ  ϴϾϺϹ ϵ ϸϹ  ϶ Ͽ . 

 

2.7      

 

ϟϼ ϶ Ϲ Ͼ Ͼ ϼϼ ϹϾ ϼ Ϲ Ϸ  ϹϻϹ ϶ ϴ ϴ Ϲϸ ϴ϶Ͽ Ϲ  

ϵ Ͻ Ͼ Ϲ  ϼϿϼ ϸ ϼ Ϲ Ͼ  ϵ Ͽ Ͼ  ϶ ϴ Ϲ ϼ , ϵ Ͻ 

Ϲ  Ͻ ϼ϶  ϸ ϶ ϻϸϹϽ ϶ϼϹ  Ϻϼ ϴ ϼ  ϴ ϺϹ ϼϽ. 

ϣ ϶Ϲ Ͼϴ Ϲ ϹϽ ϵ ϼ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ ϶ϾϿ ϴϹ  ϶Ϲ Ͼ  

Ͻ ϼ϶ ϼ ϼ ϴ ϼ Ϲ Ͼ  ϴϷ ϺϹ ϼϼ. ϧ Ͻ ϼ϶  Ϲ Ͼϼ ϼ 

ϴ ϼ Ϲ Ͼ  ϴϷ ϺϹ ϼϼ ϶Ϲ Ϲ  ϼ ϸϹϽ ϶ϼϼ ϴϷ ϻ Ͼ  ϶Ϲ ϴ 

Ͼ Ͼ ϼϼ,  ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ,  ϶Ϲ ϶ Ͻ ϴϷ ϻϾϼ ϼ 

ϼ ϹϿ Ϸ  ϴϻ ϺϹ ϼ  ϶ Ϸϴϻ ϶  ϴ ϶Ϲ. 

Ϥϴ Ϲ  Ϲ Ͼϼ ϴ Ͻ ϼ϶  ϶ Ͽ Ϲ  ϶ ϶Ϲ ϶ϼϼ   

ϥϡϼϣ ΙΙ-23-81 ϼ ϶ϾϿ ϴϹ  ϶Ϲ Ͼ  Ͽ ϼ  ϶ Ϲ Ͼϼ, Ϲ ϵ ϸϼ  

ϴ ϶Ͼϼ ϹϺ  ϶Ϲ ϶  Ͼ ϿϹ , ϴ ϴϾϺϹ ϴϻ ϴ Ϲ ϼϹ Ϲ  

ϴ ϶Ͼϼ ϼ Ϲ Ϲ ϼϽ Ͼ ϿϹ , Ϲ Ͽϼ ϼ Ϲϵ .  

ϡϹ ϵ ϸϼ  ϼϻ϶Ϲ ϼ ϶Ϲ Ͼ  Ϲ ϼ  (2.20). 
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1
2

2

1

1 






                                                                                        (2.20) 

 

ϷϸϹ 1   Ϲ ϶ Ϲ ( Ϲ ϼϸϼ ϴϿ Ϲ) Ͼ ϼ ϼ Ϲ Ͼ Ϲ ϴ ϺϹ ϼϹ, 

ϹϸϹϿ Ϲ   ϿϹ (2.21); 

 2   ϶ Ϲ (Ͼ Ͽ Ϲ϶ Ϲ) Ͼ ϼ ϼ Ϲ Ͼ Ϲ ϴ ϺϹ ϼϹ, 

ϹϸϹϿ Ϲ   ϿϹ (2.22); 

 1   Ϲ ϼϸϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ. ϘϿ  ϶ Ϸ  ϴ ϴ϶  

5104,34  , ϹϸϹϿ Ϲ   ϿϹ (2.16); 

 2   Ͼ Ͽ Ϲ϶ Ϲ ϴ ϺϹ ϼϹ. ϘϿ  i- Ϸ  ϴ ϹϻϹ ϶ ϴ ϴ 

ϹϸϹϿ Ϲ   ϿϹ (2.24) 

 

r

t
Ei 3,10

5,11

105,8
10207,0

3
11min

1 





                       (2.21) 

 

ϷϸϹ E 11102   ϸ Ͽ  Ϸ ϼ Ϲ ϶ Ϸ  ϸϴ ( ϸ Ͽ  

ϲ Ϸϴ); 

 mint  ϴ Ϲ ϴ  Ͽ ϼ ϴ ϴ Ϸ  Ͼ Ϸ  ϴ Ϲ Ͼϼ 

ϹϻϹ ϶ ϴ ϴ (϶Ϲ ϹϷ ); 

 r 5,11   ϴϸϼ  ϹϻϹ ϶ ϴ ϴ; 

 i Ͼ ϼ ϼϹ , ϴ  ϻϴ϶ϼ ϼϽ  ϴϸϼ ϴ ϼ Ͽ ϼ  

Ϲ Ͼϼ Ϥϖϥ. 

Ϣ ϹϸϹϿ Ϲ  Ͼ ϼ ϼϹ  i   ϿϹ (2.23). 

 

07,0
10105,8

5,11
085,0

10
085,0

535
min

8 





 t

r
                          (2.23) 
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r

t

H

r
21,2

5,11

105,8

12

5,11
10255,055,0

5,13
11

5,1

min
2 







 
























 (2.22) 

t

r
wk

i
mii

5,0

105,8

5,11
)1019,065,05,095,01025,02,195,0(

)5,095,02,195,0(

3
33

,2














             (2.24) 

 

ϷϸϹ 25,0   ϴ ϼ϶ Ϲ ϶ϴϾ Ϲ ϼ Ϲ Ͼ Ϲ ϸϴ϶ϿϹ ϼϹ; 

 65,0ik   Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼϻ Ϲ Ϲ ϼϹ ϶Ϲ ϶ Ϸ  

ϸϴ϶ϿϹ ϼ   ϶ Ϲ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ ϸϿ  ϾϴϺϸ Ϸ  ϴ; 

 r 4,11   ϴϸϼ  ϹϻϹ ϶ ϴ ϴ (2.8); 

 it   ϴ Ϲ ϴ  Ͽ ϼ ϴ ϶ Ϸ  ϴ ϹϻϹ ϶ ϴ ϴ; 

31019,0 mw   ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ϲϸ ϹϽ ϴ϶Ͽ ϹϽ 

϶Ϲ ϶ Ͻ ϴϷ ϻϾϼ. 
ϣ ϿϹ Ϸ , ϾϴϾ ϵ Ͽϼ ϼ ϴ  ϶ Ϲ Ϲ ϵ ϸϼ Ϲ ϴ ϴ Ϲ , Ϻ  

ϼϻ϶Ϲ ϼ ϶Ϲ Ͼ  ϴ Ͻ ϼ϶  ϻϴ Ͼ Ͻ Ͼ Ϸ ϶ Ͻ ϼϿϼ ϸ ϼ Ϲ Ͼ Ͻ 

ϵ Ͽ Ͼϼ ϶ ϴ Ϲ ϼ , ϸ϶Ϲ ϺϹ Ͻ ϸ ϶ Ϲ Ϲ  ϸϹϽ ϶ϼ  Ϻϼ ϴ ϼ  

ϴϷ ϻ Ͼ ϶ϸ Ͽ  ϼ ϼ ϶ ϴϸϼϴϿ  ϴ ϴ϶ϿϹ ϼϼ ϵ Ͽ Ͼϼ  ϿϹ 

(2.20). 

 

156,01
21,2

5,0

3,10

44,3
  

 

ϧ Ͽ ϶ϼϹ ϶ Ͽ Ϲ . ϔ  ϻ ϴ ϼ ,  Ͽ ϼ  ϶ ϹϻϹ ϶ ϴ ϴ 

ϸ ϵ ϴ  ϴ϶ϼϿ , ϴϾ ϾϴϾ ϶ Ͽ Ϲ  ϴ Ϲ  ϴ  ϼ ϴ 

Ͻ ϼ϶  Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ. 
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2.8      

 

Ϙ ϼ ϴ ϹϻϹ ϶ ϴ ϶ ϸ ϿϺ  ϵ  ϶ Ͽ Ϲ  ϶ ϶ϼϸϹ Ͼ ϼ Ϲ Ͼ Ͻ 

 ϸϿ  ϴ Ϲ ϼ  ϸ ϶ϴ Ͻ ϶ ϸ  ϼ ϸ ϵ ϼ ϼ Ͼϼ  ϹϻϹ ϶ ϴ ϶ 

 ϾϿ   Ϲ ϴ ϸ ϼ ϴ ϼϿϼ Ͼ Ϲ . Ϥϴϻ Ϲ  ϾϿ ϴ 1:100. 

Ϙ ϼ ϴ ϹϻϹ ϶ ϴ ϶ ϵ Ϲ  ϵ ϿϹϹ 2000 3 ϸ ϿϺ  ϶ϾϿ ϴ  ϶ ϶ Ͻ 

ϴ϶ Ϲ ϴϿ  ϴ  ϼ Ͽ Ϲ Ϲ Ͼ Ͽ  Ͼ ϴϽϾϼ. 

ϘϿ  Ͽϼ ϶ Ͼ ϴϹϾ ϵϹ Ϲ  ϴ ϺϹ ϴ Ͼϴ ϴϿϼ,  ϼ ϸϿ  ϼϺ ϹϷ  ϴ 

ϹϻϹ ϶ ϴ ϴ ϼϿϼ ϶ Ͽ ϴ  Ϲ ϺϹ ϶ Ͻ ϶ϴ ϴϿ  ϶Ϲ ϴ ϴ  ϹϽ ϾϿϴ  

ϼ ϼ Ͽ ϶ϼϼ ϵϿ ϸϹ ϼ  ϼ  ϶ϴ ϼ϶ϴϹ ϼ. ϥ ϴ Ϻ Ͻ  

Ͼ Ͽ  ϼϻ Ͽϼ ϶ Ͼ ϴϹϾ ϸ ϿϺ  ϼ Ϲ   Ͼ Ϸϴ. ϖ Ϲ  Ϸ ϴ ϼ ϴ 

Ͼ ϴϹϾ ϺϹ  ϵ  ϼϻϷ ϶ϿϹ ϴ ϶ ϶ϼϸϹ  ϴ϶ϼϿ Ϸ  Ϸ Ϸ Ͽ ϼϾϴ 

 ϼ Ͽ  , ϴ϶  ϼ Ͽ  Ͽϼ ϶ Ͼ ϴϽϾϼ. ϤϴϸϼϴϿ ϴ  ϼ ϼ ϴ 

Ͼ ϴϽϾϼ ϸ ϿϺ ϴ  ϼ Ϲ  ϴ ϼϹ ϹϺϸ  ϶ Ϲ ϹϽ Ϲ Ͼ Ͻ ϼ ϶  

ϼ϶ϴ Ͼϼ Ϲ ϴϿ Ͻ ϴ ϼ ϸ ϼ ϴ Ϲ Ϲ Ϲ 300  ϸϿ  ϹϻϹ ϶ ϴ ϶ 

ϵ Ϲ  ϸ  5000 3 ϼ 600  ϸϿ  ϹϻϹ ϶ ϴ ϶ ϵ Ϲ  ϵ ϿϹϹ 5000 3,  Ϲ 

Ϲ Ϲ ϶ϹϿϼ ϼ , ϶ ϼ Ͽ Ϲ  Ϲ ϼϹ  (2.25). 

 

trLo 5,87476,101150022,2622,26 1                         (2.25) 

 

ϘϿ  ϴ Ϲ ϴ Ͽ ϼ  Ͼ Ͽ Ϲ϶  Ͼ ϴϹϾ, Ϻ  ϼ Ͽ ϻ ϶ϴ  

ϸϴ ϼ ϴϵϿϼ  2.5. 

 

ϦϴϵϿϼ ϴ 2.5 – Ϧ Ͽ ϼ  Ͼ Ͽ Ϲ϶  Ͼ ϴϹϾ ϸ ϼ ϴ 

Ϧ Ͽ ϼ ϴ ϶Ϲ ϹϷ  ϴ Ϲ Ͼϼ 

ϹϻϹ ϶ ϴ ϴ,  

Ϡϼ ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ͼ Ͽ Ϲ϶ Ͻ Ͼ ϴϽϾϼ, 

 

Ϙ  7 ϶ϾϿ. 6 

8-11 ϶ϾϿ. 7 

12-16 ϶ϾϿ. 9 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  2.5 – Ϧ Ͽ ϼ  Ͼ Ͽ Ϲ϶  Ͼ ϴϹϾ ϸ ϼ ϴ 

17-20 ϶ϾϿ. 12 

20-26 ϶ϾϿ. 14 

ϥ϶ Ϲ 26 16 

 

ϣ   Ͽ ϼ ϴ Ϲ Ͼϼ ϶Ϲ ϹϷ  ϴ ϴ϶ ϴ 8,5 ,  ϴ ϴ  

ϴϿϹ Ͼϴ Ͽ ϼ ϴ Ͼ Ͽ Ϲ϶ Ͻ Ͼ ϴϽϾϼ ϵ ϻϴ ϴ ϵ  ϴ϶ ϴ 7 . 

ϣ ϼ Ͼ ϼ ϶ϴ ϼϼ ϸ ϼ ϴ ϹϻϹ ϶ ϴ  Ϲϵ Ϲ  Ϲ  ϿϹϸ ϼϹ 

Ϲϵ ϶ϴ ϼ , Ϲϸ ϴ϶ϿϹ Ϲ ϶ ϴϵϿϼ Ϲ 2.6. 

 

ϦϴϵϿϼ ϴ 2.6 – Ϙ ϼ Ϲ ϻ ϴ Ϲ ϼ  ϴ ϴ Ϲ ϶ ϸ ϼ ϴ ϹϻϹ ϶ ϴ ϴ 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϴ ϴ Ϲ ϶ Ϙ ϼ Ϲ ϻ ϴ Ϲ ϼ ,  

ϖ  ϸ ϼ ϴ ( Ͼ ϴϹϾ ϸ ϼ ϴ) ϻϴ ϶ Ϲ  

϶Ϲ  Ϲ Ͼϼ: 

ϹϻϹ ϶ ϴ ϶ ϵ Ϲ  ϸ  1000 3; 

ϹϻϹ ϶ ϴ ϶ ϵ Ϲ  ϶ Ϲ 1000 3 

 

 

25-50 

50-100 

ϖϹϿϼ ϼ ϴ ϴ ϿϹ ϴ Ϲ ϴϿ Ͻ ϴ ϼ ϸ ϼ ϴ ϴ 

Ͼ Ͽ  Ͼ ϴϹϾ 
60-100 

ϖϹϿϼ ϼ ϴ ϴ ϿϹ ϴ Ͽϼ ϶ ( Ͽ ϼ ) Ϲ ϴϿ Ͻ 

ϴ ϼ ϸ ϼ ϴ ϹϺϸ  ϵ Ͻ 
30-50 

ϡ ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ͽϼ ϶ Ϲ ϴϿ Ͻ ϴ ϼ 

ϸ ϼ ϴ ( ϼ ϴϿϼ ϼϼ Ͼ Ͽ ϴ Ͼ ϴϹϾ ϼϿϼ ϵϹϻ ϹϷ ), 

Ϲ Ϲ ϹϹ 

4 

Ϡϼ ϼ ϴϿ ϴ  Ͽ ϼ ϴ ϴ ϹϽ  ϸϾϿϴϸ Ͻ 

Ͽϴ ϼ  
4 

 

Ϥϴϻ Ϲ  Ͼ ϴϹ Ϸ  Ͼ Ͽ ϴ ϸ ϼ ϴ ϹϸϹϿ  ϼϻ Ͽ ϶ϼ  

ϼ ϻϿϴ ϼ Ϲϸϼ Ϲ ϼ  Ϲ Ͼϼ  ϸ ϼ Ϲ   Ϲ  

ϸϹ ϼ ϶ϴ ϼ ϶Ϲ ϼ Ͼ ϴϽϾϼ ϸ ϼ ϴ. 
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ϡ ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ͼ Ͽ Ϲ϶  Ͼ ϴϹϾ ϵ ϻϴ ϴ ϵ  Ϲ Ϲ Ϲ 

϶ϹϿϼ ϼ , ϶ ϼ Ͽ Ϲ Ͻ  ϿϹ (2.26). 

ttb 162,86,1077,077,0 1   (2.26) 

 

ϷϸϹ t 6,101   – ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ϲ ϶ Ϸ  ϴ ϹϻϹ ϶ ϴ ϴ. 

ϡ ϼ ϴϿ ϴ  Ͽ ϼ ϴ ϵ ϻϴ ϴ ϵ  ϵ Ͽ Ϲ 16 ,  

ϼ ϼ ϴϹ  tb 16 . 

ϪϹ ϴϿ ϴ  ϴ  ϸ ϼ ϴ ϵϼ ϴϹ  ϶ ϶ϼϸϹ ϸϹϿ  Ͽϼ ϶ ϼϿϼ 

Ͽ ϼ . ϙϹ ϴ  Ϲ ϼ Ϲ  ϵϹ Ϲ  ϼ ϸ  ϼϻ Ͽ ϶ϼ  ϶ Ͽ Ϲ ϼ  

϶ϹϿϼ ϼ  ϴ ϿϹ ϴ Ϲ ϴϿ Ͻ ϴ ϼ ϸ ϼ ϴ ϴ Ͼ Ͽ  Ͼ ϴϹϾ ϶ 

϶Ϲ ϶ϼϼ  ϴϵϿϼ ϹϽ 2.6. ϡ ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ͽϼ ϶ Ϲ ϴϿ Ͻ 

ϴ ϼ ϸ ϼ ϴ ϵ ϻϴ ϴ ϵ  Ϲ Ϲ Ϲ 4 , Ϲ ϶ϾϿ ϴ  ϼ Ͼ ϴ 

Ͼ ϻϼ . 

 

2.9        

   

 

ϣ ϹϾ ϼ ϶ϴ ϼϹ ϶ϴ ϼ  ϼ ϸϴ Ϲ ϶ ϸ ϹϻϹ ϶ ϴ  

ϼϻ϶ ϸϼ  Ϲ ϼϴϿϼϻϼ ϶ϴ Ͻ Ϸϴ ϼϻϴ ϼϹϽ ϼ ϼ ϴ  ϶ Ϲ  

ϸϹϽ ϶  ϴ ϼ϶ - Ϲ ϼ Ϲ Ͼ  ϸ Ͼ Ϲ ϴ ϼ . Ϥϴ Ϲ  ϼ ϸ  

ϸϴ  ϸϿ  ϹϾ ϼ ϶ϴ ϼ  ϶ϴ ϼ  ϼ ϸϴ Ϲ ϴ ϼ  ϶ Ͽ  

ϻϴϸϴ ϼϹ, ϶ ϸ ϼϽ ϶ ϶ Ͻ ϴ϶ ϴ Ϲ Ϲ ϹϴϾ ϼ϶ Ϲ ϴϷ ϻϾϼ,  

Ϲ Ϲ ϸ ϼϹ  Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϴ ϴ ϹϷ  ϸϴ Ϲ . ϖ ϶ Ͼ Ͻ 

Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ Ϲ Ϲϵ Ϲ  ϴ ϼ ϴ  Ͼ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ 

ϸϴ Ϲ  ϶ ϶Ϲ ϶ϼϼ  ϻϴϸϴ ϼϹ  ϼ ϶ Ͽ ϼ  ϴ Ϲ  ϹϻϹ ϶ ϴ ϴ ϴ 

Ͼϼϸ ϶ϴ ϼϹ. 

 ϣ ϹϾ  ϶ϴ ϼ  ϼ ϸϴ Ϲ ϴ ϵ ϻϴ  ϵ  ϴ ϼ ϴ   Ϲ  

϶ Ͽ Ϲ ϼ  ϿϹϸ ϼ  Ϲϵ ϶ϴ ϼϽ Ͽ ϶ϼϽ: 
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— ϴϾ ϼ ϴϿ ϴ  ϴϵ Ͽ ϴ  ϴϸϾϴ ϶ϴ ϼ  Ϲ ϸ ϿϺ ϴ ϵ  

ϵ Ͽ Ϲ 200 ; 

— ϼ ϹϿ ϴ  ϴϸϾϴ ϶ϴ ϼ  ϸ ϸ ϼ Ϲ , ϴ϶ ϴ  

Ϲ ϼ  ϴϻ ϼ ϴϸ Ͼ ϸ϶  ϹϺ  ϹϾ Ͼ ϸϿϼ Ϲ ϹϺϸ  ϼ ϼ, Ϲ 

ϸ ϿϺ ϴ ϵ  ϵ Ͽ Ϲ 0,005; 

— ϴϻ  ϴϸ Ͼ ϸ Ϲ ϴϿ  ϵϿ Ͼ  ϸ ϼ ϴ ϼ ϸ Ϲ Ͼ Ͻ 

Ϲ ϸ ϿϺ ϴ ϵ  ϶ Ϲ 0,003r (r – ϴϸϼ  ϹϻϹ ϶ ϴ ϴ) ϼ ϵ ϻϴ ϴ ϵ  Ϲ 

ϵ Ͽ Ϲ 100 ; 

— Ͼ Ϲ  ϹϻϹ ϶ ϴ ϶ Ϲ ϸ ϿϺϹ  ϵ  ϵ ϿϹϹ 0,002 (ϸϿ  ϹϻϹ ϶ ϴ ϶  

 ϼϿϼ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ) ϼ 0,004 – ϸϿ  ϹϻϹ ϶ ϴ ϶ ϵϹϻ ϴ 

ϼϿϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ. 

ϥ ϵ ϴ ϴ  Ͼ Ͼ ϼ  ϹϻϹ ϶ ϴ ϴ Ϲϵ Ϲ  ϶Ϲ Ϲ  ϴ 

϶Ϲ  Ͼϼϸ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ – ϶ϴ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ ϼ 

ϼ ϹϸϹ Ϲ  Ͼ ϹϽ ϴ ϹϽ ϸ ϼ ϴ  ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ ϼ 

϶ ϻϸϹϽ ϶ϼϼ ϶Ϲ ϶ Ͻ ϼ ϹϽ ϼ Ϲ Ͼ Ͻ ϴϷ ϻϾϼ. 

Ϣ Ͼϼϸ ϶ϴ ϼϽ Ϲ , ϶ ϻϸϹϽ ϶ ϼϽ ϴ ϹϻϹ ϶ ϴ  ϶ 

Ϲϻ Ͽ ϴ Ϲ ϶Ϲ ϶ Ϸ  ϸϹϽ ϶ϼ , wM  ϴ ϼ ϶ϴ   ϿϹ (2.27). 

 

w

w
MMM m

wrwsnw  91
2,1

19,0
)75,36181,185(05,1)(

0

             (2.27) 

 

ϷϸϹ n =1,05 – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϴϻ ϴ Ϲ ϼ ; 

wsM  – Ͼϼϸ ϶ϴ ϼϽ Ϲ   ϶ ϻϸϹϽ ϶ϼ  ϶Ϲ ϴ ϴ Ϲ Ͼ  

ϹϻϹ ϶ ϴ ϴ, ϴ ϼ ϶ϴ   ϿϹ (2.28); 

wrM  – Ͼϼϸ ϶ϴ ϼϽ Ϲ   ϶ ϻϸϹϽ ϶ϼ  ϶Ϲ ϴ ϴ Ͼ  

ϹϻϹ ϶ ϴ ϴ, ϴ ϼ ϶ϴ   ϿϹ (2.29); 

mw =0,19 Ͼϣϴ – ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ϲϸ ϹϽ ϴ϶Ͽ ϹϽ 

϶Ϲ ϶ Ͻ ϴϷ ϻϾϼ; 
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0w =1,2 Ͼϣϴ. 

 

bFM ws  81,18549,663,28                                              (2.28) 

 

ϷϸϹ F  – ϸ϶ϼϷϴ ϴ  ϼϿϴ  ϶ ϻϸϹϽ ϶ϼ  ϶Ϲ ϴ ϴ Ϲ Ͼ , 

ϴ ϼ ϶ϴ   ϿϹ (2.30); 

b  – Ͼ ϸϼ ϴ ϴ ϼϿ ϺϹ ϼ  ϴ϶ ϸϹϽ ϶ ϹϽ ϼϿ , 

ϴ ϼ ϶ϴ   ϿϹ (2.31). 

 

HHH
wDF fm

63,28

10

12
82,4

10

12
64,4

10

12
71,014,119,0234,0

10
82,4

10
64,4

10
71,014,0

23

23

































































 

 (2.30) 

 

ϷϸϹ D =23  – ϸϼϴ Ϲ  ϹϻϹ ϶ ϴ ϴ; 

mw =0,19 Ͼϣϴ – ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ϲϸ ϹϽ ϴ϶Ͽ ϹϽ 

϶Ϲ ϶ Ͻ ϴϷ ϻϾϼ; 

f =1,4  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϶Ϲ ϶ Ͻ ϴϷ ϻϾϹ; 

H =12  – ϶ ϴ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ. 

 

b 49,6)512(57,05,2)5(57,05,2                           (2.31) 

 

xSM rrwr  75,36185,121,3972,072,0                        (2.29) 

 

ϷϸϹ rS  – Ͽ ϴϸ  ϶Ϲ ϼϾϴϿ Ͻ ϹϾ ϼϼ Ͼ ϼ, ϴ ϼ ϴϹ   

ϿϹ (2.32); 
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rx  – ϴ ϼϹ  ϸ ϼ ϴ ϸ  Ϲ ϴ ϺϹ ϼ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ, 

ϹϸϹϿ Ϲ   ϿϹ (2.33). 

 

21,395,1124,3
2

1
2

2

1
rhSr                                              (2.32) 

 

ϷϸϹ h  – ϶ ϴ ϵ ϴϻ ϹϽ Ͼ ϼ, ϴ ϼ ϶ϴ   ϿϹ (8.8); 

r =11,4  – ϴϸϼ  ϹϻϹ ϶ ϴ ϴ. 

 

tgrtgh o 4,34,11)18()(                                                         (2.34) 

 

ϷϸϹ 18  – Ϸ Ͽ ϹϺϸ  ϶ϴ ϼϹ  Ͼ ϼ ϼ ϹϹ ϵ ϴϻ ϹϽ. 

 

Hxx rr 85,121285,0'                                                          (2.33) 

 

ϷϸϹ H =12  – ϶ ϴ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ; 
'
rx  – ϴ ϼϹ  ϶ϴ ϼ  Ͼ ϼ ϸ  Ϲ ϴ ϺϹ ϼ Ͼ ϼ, 

ϹϸϹϿ Ϲ   ϿϹ (2.35). 

 

hxr 85,04,325,0
4

1'                                                                (2.35) 

 

ϠϴϾ ϼ ϴϿ  ϴ Ϲ  ϴϷ ϻϾ  ϴ ϸϴ Ϲ Ϲ Ͼ Ͽ  ϴϽϸϹ  

 ϿϹ (2.36). 

 

f
w LHg
r

M

r

Q
q 





 

 2
max

max 2
                                                   (2.36) 

 

ϷϸϹ H =12  – ϶ ϴ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ; 
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r =11,4  – ϴϸϼ  ϹϻϹ ϶ ϴ ϴ; 

fL  – ϼ ϼ ϴ ϸϴ Ϲ Ϸ  Ͼ Ͽ ϴ ϻϴ ϶ Ϲ  ϶ ϴ ϹϷ  ϻϴ 

Ϲ Ͼ  ϴ Ͼϴ. rL f 235,1122  ; 

3/823  – Ͽ  Ϲ ϼ; 

M w  91  – Ͼϼϸ ϶ϴ ϼϽ Ϲ , ϶ ϻϸϹϽ ϶ ϼϽ ϴ 

ϹϻϹ ϶ ϴ  ϶ Ϲϻ Ͽ ϴ Ϲ ϶Ϲ ϶ Ϸ  ϶ ϻϸϹϽ ϶ϼ ; 

maxQ  – ϴ Ϲ ϴ  ϴϾ ϼ ϴϿ ϴ  ϴ ϼ Ϲ ϼ ϴ  ϴϷ ϻϾϴ ϴ ϸϴ Ϲ  

ϹϻϹ ϶ ϴ ϴ, ϴ ϼ ϶ϴ   ϿϹ (2.37). 

 

    
  2

max

2,195,09,0

05,195,005,1

rPSf

GGGGQ

gsk

rsrs






                               (2.37) 

 

ϷϸϹ sG  – ϶Ϲ  Ϲ Ͼϼ; 

rG  – ϶Ϲ  Ͼ ϼ; 

sG  – ϶Ϲ  ϵ ϸ ϶ϴ ϼ  ϴ Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ; 

rG  – ϶Ϲ  ϵ ϸ ϶ϴ ϼ  ϴ Ͼ Ϲ ϹϻϹ ϶ ϴ ϴ; 

skf =1 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ  Ͼ ϼ; 

r =11,5  – ϴϸϼ  ϹϻϹ ϶ ϴ ϴ; 

P =0,25 Ͼϣϴ – ϴ ϼ϶ Ϲ ϶ϴϾ Ϲ ϼ Ϲ Ͼ Ϲ ϸϴ϶ϿϹ ϼϹ; 

gS =2,4 Ͼϣϴ - ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϴ 21  

Ϸ ϼϻ ϴϿ Ͻ ϶Ϲ ϼ ϻϹ Ͽϼ. 

ϖ ϼ Ͽϼ  ϶Ϲ  Ϲ Ͼϼ ϼ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ  ϿϹ (2.38) 

 

GGgG rsrs 7,796)1897562323(8,9)(                       (2.38) 

 

ϖϹ  ϵ ϸ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ ϹϸϹϿϼ   ϿϹ (2.39). 
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GGgG rosoroso

204

)17952297332413355(8,9)(




             (2.39) 

ϣ ϸ ϴ϶Ͽ  Ͽ Ϲ Ϲ ϻ ϴ Ϲ ϼ  ϶ Ͽ  (2.37), ϹϸϹϿϼ  

ϴ Ϲ  ϴϾ ϼ ϴϿ  ϴ ϼ Ϲ ϼ  ϴϷ ϻϾ  ϴ ϸϴ Ϲ  

ϹϻϹ ϶ ϴ ϴ. ϣ  Ͻ ϺϹ ϿϹ (2.36) ϹϸϹϿϼ  ϴϾ ϼ ϴϿ  ϴ Ϲ  

ϴϷ ϻϾ  ϴ ϸϴ Ϲ Ϲ Ͼ Ͽ . 

 

 
 

Q

35,20555,1114,325,02,195,04,219,0

20405,195,07,79605,1
2

max




 

 

q 1,222623128,9823
5,1114,3

91

5,1114,32

35,2055
2max 





  

 

Ϥϴ Ϲ ϴ  ϼ ϼ ϴϿ ϴ  ϴ ϼ Ϲ ϼ ϴ  ϴϷ ϻϾϴ ϴ ϸϴ Ϲ  

ϹϻϹ ϶ ϴ ϴ, ϴ ϼ ϶ϴϹ   ϿϹ (2.40). 

 

rPGGQ rosors

15,8725,1114,325,02,195,020495,07,796

2,195,095,0
2

2
min



  
              (2.40) 

 

ϣ  ϿϹ (2.41) ϶ ϼ Ͽϼ  ϼ ϼ ϴϿ  ϴ Ϲ  ϴϷ ϻϾ  ϴ 

ϸϴ Ϲ Ϲ Ͼ Ͽ . 

 

LHg
r

M

r

Q
q f

w

1,221323128,9823

5,1114,3

91

5,1114,32

15,872

2 22
min

min















 


    (2.41) 
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ϡϴϷ ϻϾϼ ϴ Ϲ ϴϿ Ͻ ϴ Ͼ ϸ ϼ ϴ ϴ ϼ ϶ϴ  ϼ ϸ  ϼϻ 

϶ϹϿϼ ϼ  ϶ Ϲ ϹϷ  ϼϻϵ Ϸ  ϸϴ϶ϿϹ ϼ , ϴϾ ϼ ϴϿ Ϸ  ϹϾ Ϸ  

϶  ϴϿϼ϶ϴ ϼ Ͽ ϼ Ϲ ϼ ϼϿϼ Ϲ Ϲ ϸ Ͼ ϴ. ϱ  ϴϷ ϻϾ  

ϴ ϼ ϶ϴ  ϸϿ  Ͽ ϶ϼϽ Ͼ Ͽ ϴ ϴ ϼϼ  ϿϹ (2.42), ϸϿ  

Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϼ  ϼ ϴ ϼϽ  ϿϹ (2.43). 

2
9225,02,18,9)005,08,7001,04,11823(

2,1)001,0( PgtP bsf



 
                     (2.42) 

 

ϷϸϹ    Ͽ  Ϲ ϼ; 

bst   ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ϲ ϴϿ Ͻ ϴ ϼ ϸ ϼ ϴ; 

   Ͽ  ϴϿϼ; 

  ϴϾ ϼ ϴϿ Ͻ ϶Ϲ  ϴϿϼ϶ϴ ϼ Ͼ Ͽ ϴ ϴ ϼϼ; 

P   ϴ ϼ϶ Ϲ ϶ϴϾ Ϲ ϼ Ϲ Ͼ Ϲ ϸϴ϶ϿϹ ϼϹ. 

 

2
7,11225,02,18,9)005,08,7001,05,111000(

2,1)001,0( PgtP bsfg



 
              (2.43) 

 

ϷϸϹ    Ͽ  Ϲ Ϲ ϸ Ͼ ϴ; 

bst   ϼ ϴϿ ϴ  Ͽ ϼ ϴ Ϲ ϴϿ Ͻ ϴ ϼ ϸ ϼ ϴ; 

   Ͽ  ϴϿϼ; 

  ϴϾ ϼ ϴϿ Ͻ ϶Ϲ  ϴϿϼ϶ϴ ϼ Ϸϼϸ ϼ ϴ ϼ ; 

P   ϴ ϼ϶ Ϲ ϶ϴϾ Ϲ ϼ Ϲ Ͼ Ϲ ϸϴ϶ϿϹ ϼϹ. 

ϤϹϻϹ ϶ ϴ  Ϻ  ϼ ϴ  Ͻ ϼ϶  Ͼ Ͼϼϸ ϶ϴ ϼ , Ϲ Ͽϼ Ϲ  

 ϶Ϲ ϼϾϴϿ  ϸϹ Ϻϼ϶ϴ ϼ  ϼϿ, ϶ ϻϸϹϽ ϶ ϼ  ϴ Ͻ ϹϻϹ ϶ ϴ , 

ϵ Ͽ Ϲ Ϲ ϴ ϼϿ, ϶ ϻ϶ϴ  ϶Ϲ ϶  ϶ ϻϸϹϽ ϶ϼϹ .  
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ϙ Ͽϼ ϹϻϹ ϶ ϴ  ϾϴϻϴϿ  Ϲ Ͻ ϼ϶  Ͼ Ͼϼϸ ϶ϴ ϼ , Ϲ Ͼϴ 

ϹϻϹ ϶ ϴ ϴ ϼ ϹϸϹ Ϲ  Ͼ ϸϴ Ϲ  ϴ ϾϹ ϼ ϼϵ ϴ ϼ,  ϴϷ 

ϴ ϶Ͼϼ ϼ ϴϻ Ϲ  Ͽ ϴ  ϴ Ϲ . 

ϧ ϴ ϶Ͼϴ ϴ ϾϹ ϶ Ϻ ϴ, Ϲ Ͽϼ ϶ Ͽ Ϲ  Ϲ ϴ϶Ϲ ϶  (2.44), ϶ 

Ͼ  ϴ϶ϴ  ϴ  ϵ ϻ ϴ Ϲ ϴ ϾϴϾ Ϲ   ϸϹ Ϻϼ϶ϴ ϼ  ϼϿ. 

 

rFQ wvrw  )( min                                                                            (2.44) 

 

ϷϸϹ w   Ͼϼϸ ϶ϴ ϼϽ Ϲ , ϶ ϻϸϹϽ ϶ ϼϽ  ϶Ϲ ϶ Ϸ  

϶ ϻϸϹϽ ϶ϼ ; 

minQ   ϴ Ϲ ϴ  ϼ ϼ ϴϿ ϴ  ϴ ϼ Ϲ ϼ ϴ  ϴϷ ϻϾϴ ϴ ϸϴ Ϲ  

ϹϻϹ ϶ ϴ ϴ; 

wvrF   ϸ Ϲ ϴ  ϼϿϴ  ϸϹϽ ϶ϼ  ϶Ϲ ϴ ϴ Ͼ , ϹϸϹϿ Ϲ   

ϿϹ (2.45); 

r   ϴϸϼ  ϹϻϹ ϶ ϴ ϴ. 

 

w

w
rF m

wvr 12,4
2,1

19,0
5,1114,372,072,0

0

                         (2.45) 

 

ϷϸϹ mw =0,19 Ͼϣϴ  ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ϲϸ ϹϽ ϴ϶Ͽ ϹϽ 

϶Ϲ ϶ Ͻ ϴϷ ϻϾϼ; 

0w =1,2 Ͼϣϴ; 

r   ϴϸϼ  ϹϻϹ ϶ ϴ ϴ. 

ϣ ϸ ϴ϶Ͽ  ϴϽϸϹ Ϲ ϻ ϴ Ϲ ϼ  ϶ Ͽ  (2.44), Ͽ ϴϹ . 




1002967891

5,11)12,4872150(91
 

ϧ Ͽ ϶ϼϹ Ϲ ϶ Ͽ Ϲ , ϿϹϸ ϶ϴ ϹϿ  ϴ ϶Ͼϴ ϴ ϾϹ ϶ Ϲ 

Ϲϵ Ϲ . ϤϹϻϹ ϶ ϴ  Ͻ ϼ϶ Ͼ Ͼϼϸ ϶ϴ ϼ . 
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2.10    

 

Ϥϴ Ϲ  ϴϻ Ϲ  ϶Ͽ Ϲ  ϶ ϴ ϴ Ͽ ϺϹ ϼ  ϶ϴ Ϲ Ͽϼ ϼϼ  

ϸ ϼ ϴ Ͼ ϵ ϶. ϖϴ Ϲ Ͽϼ ϼ  – Ͽϼ ϼ  ϴ ϴ ϹϽ ϴ ϼ Ͼ ϵ ϶ Ͽϴ϶ϴ ϹϽ 

Ͼ ϼ, Ͼϴϻ ϶ϴ ϴ  ϹϸϹϿ  ϷϿ ϵϼ  Ϸ ϺϹ ϼ  ϼ  ϶ Ϲ Ϲ ϸ Ͼ . 

 


min

2min





rn

fАqGGGGG
h ,                                       (2.46) 

 

ϷϸϹ G - ϶Ϲ  Ͼ ϼ; 

G - ϵ ϶Ϲ Ͻ ϶Ϲ  ϵ ϸ ϶ϴ ϼ ; 

G - ϶Ϲ  ϼϷ ϻϴ; 

G - ϴϷ ϻϾϴ  Ͼ ϸϹ ϴ ϴ; 

G - ϹϷ ϶ϴ  ϴϷ ϻϾϴ; 

q  - ϸϴ϶ϿϹ ϼϹ ϼϺϼ ϴ ϻϴ ϶ ϴ ϴ Ϲ Ͼ  ϹϻϹ ϶ ϴ ϴ (5 Ͼϣϴ); 

А  - Ͽ ϴϸ  ϶Ϲ ϼ Ͼ ϴϾ ϴ ϻϴ ϶ ϴ  Ϲ Ͼ Ͻ; 

f - Ͼ ϼ ϼϹ  Ϲ ϼ  (0,15); 

r n

2  - ϴϸϼ  Ͼ ϼ; 

ϖϹ  Ͼ ϼ: 

 

G = 9,249001,08,950001,5001,0  gVg Ͼϡ                                     (2.47) 

ϷϸϹ g  ϴ ϴ ϿϹ Ϲ ϴ ϴ Ϲϸϼ ϼ  ϵ Ϲ ϴ ϹϻϹ ϶ ϴ g
3

1,5 ;              

ϖϹ  ϼϷ ϻϴ: 

G = 350500007,007,0 V Ͼϡ                                                              (2.48) 

 

ϡϴϷ ϻϾϴ  Ͼ ϸϹ ϴ ϴ: 
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G = 34,1442,1114,33,02.13,02,1 22  rn
 Ͼϡ,                                       (2.49) 

 

ϷϸϹ r n
  - ϴϸϼ  Ͼ ϼ ( ϴ 200  Ϲ Ϲ ϴϸϼ ϴ ϹϻϹ ϶ ϴ ϴ); 

ϥ ϹϷ ϶ϴ  ϴϷ ϻϾϴ: 

G = 98,3525,1114,385,01 22  rngS   Ͼϡ,                                           (2.50) 

 

ϣϿ ϴϸ  ϶Ϲ ϼ Ͼ ϴϾ ϴ ϻϴ ϶ ϴ  Ϲ Ͼ Ͻ: 

 

A = 04,253.05,1114,312 2.  br                                                   (2.51) 

 

ϷϸϹ b =0,3 . 

ϣ Ͽ ϺϹ ϼϹ ϶ϴ Ϲ Ͽϼ ϼϼ  ϿϹ (2,46): 

 

709,1314,3

15,004,25569,1933501209,249
2min 


h = 0,25 ;                               (2.52) 

 

ϖ ϴ Ͼ ϵ ϶: 

 

h = 5,025,022 h                                                                              (2.53) 

 

ϗϸϹ h  - Ͽ ϺϹ ϼϹ ϶ϴ Ϲ Ͽϼ ϼϼ. 

ϖ ϹϻϹ ϶ ϴ ϴ   Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϶Ϲ ϼϽ  Ϲ Ͼϼ ϼϿϼ϶ϴϹ  

Ͼ Ͽ  ϺϹ Ͼ ϼ, Ϲ Ϲ ϼϹ Ͼ Ϸ  ϶ ϵϼ ϴ  ϼ ϸ  ϼϻ Ͽ ϶ϼ  

϶ ϻϸϹϽ ϶ϼ  ϶ Ϲ  ϴϾ ϼ ϴϿ Ϸ  ϼϻϷϼϵϴ ϹϷ  Ϲ ϴ, ϴ ϼ ϴ Ϸ   

ϿϹ: 

 

41125,111944,10186,00186,0 22  CTTf HrWM   
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2.11      

 

ϖ ϶Ϲ ϶ϼϼ  ϴ ϼ  ϥϡϼϣ 2.01.07-85 «ϡϴϷ ϻϾϼ ϼ 

϶ ϻϸϹϽ ϶ϼ » ϶Ϲ Ϲ ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϹϷ ϶ Ͻ ϴϷ ϻϾϼ ϴ 

Ϸ ϼϻ ϴϿ  ϹϾ ϼ  ϶Ϲ ϼ ϿϹϸ Ϲ  ϴ ϼ ϶ϴ   ϿϹ 

(2.54). 

 

 gSS  (2.54) 

 

ϷϸϹ gS  –ϻ ϴ Ϲ ϼϹ  ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϴ 21  Ϸ ϼϻ ϴϿ Ͻ 

Ͼ ϼ  ϻϹ Ͽϼ ϼ ϴ Ϲ ϴ , ϵϹ Ϲ   ϴϵϿϼ Ϲ 5.1; 

    Ͼ ϼ ϼϹ  Ϲ Ϲ ϸϴ  ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϻϹ Ͽϼ Ͼ 

ϹϷ ϶ Ͻ ϴϷ ϻϾϹ ϴ Ͼ ϼϹ ( 85,0 ), ϶ ϻ Ϲ  ϶ ϶Ϲ ϶ϼϼ  .5.3-

5.6 ϼ Ϲ Ϲ 2 ϼϿ ϺϹ ϼ  3 ϥϡϼϣ 2.01.07-85. 

Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϴ ϴ ϼ ϶ϴϹ  ϶ ϻϴ϶ϼ ϼ ϼ  ϶ ϵ ϴ 

ϹϷ ϶ Ϸ  ϴϽ ϴ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ ϸϿ  ϴ ϶Ͼϼ ϹϻϹ ϶ ϴ ϴ. Ϡ  

ϵ ϸϹ  ϼϻ϶ ϸϼ  ϴϺ ϹϻϹ ϶ ϴ  ϶ Ϸ.ϔ ϼ Ͼ, ϼ  ϶Ͽ Ϲ  Ϲ ϶Ϲ  

ϴϽ . ϣ  ϴ ϼ ϶ϴϹ  ϹϷ ϶  ϴϷ ϻϾ   ϿϹ (2.54). 

 

S 04,285,0104,2 3   

 

ϦϴϵϿϼ ϴ 2.7 – Ϥϴ Ϲ Ϲ ϸϹϿ Ϲ ϻ ϴ Ϲ ϼ  ϹϷ ϶ Ͻ ϴϷ ϻϾϼ 

ϥ ϹϷ ϶ Ϲ 

ϴϽ  

ϤϨ 

I II  III  IV  V VI  VII VIII 

gS , Ͼϣϴ 0,8 1,2 1,8 2,4 3,2 4,0 4,8 5,6 
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ϡ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ϲϸ ϹϽ ϴ϶Ͽ ϹϽ ϶Ϲ ϶ Ͻ ϴϷ ϻϾϼ mw  

ϴ ϶ Ϲ z ϴϸ ϶Ϲ  ϻϹ Ͽϼ ϿϹϸ Ϲ  ϶ ϼ Ͽ   ϿϹ (2.55): 

 

ckwwm  0  (2.55) 

 

ϷϸϹ 0w  – ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϶ Ϸ  ϸϴ϶ϿϹ ϼ  ϶ ϻϴ϶ϼ ϼ ϼ  

϶ ϵ ϴ ϶Ϲ ϶ Ϸ  ϴϽ ϴ (ϸϿ  IV ϴϽ ϴ w 48,00  ); 

65,0k  – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼϻ Ϲ Ϲ ϼϹ ϶Ϲ ϶ Ϸ  ϸϴ϶ϿϹ ϼ  

 ϶ Ϲ. Ϥϴ ϼ ϶ϴϹ  ϶ ϻϴ϶ϼ ϼ ϼ  ϼ ϴ Ϲ ϼ; 

6,0c  – ϴ ϸϼ ϴ ϼ Ϲ ϾϼϽ Ͼ ϼ ϼϹ . 

ϣ ϼ ϼ ϴϹ Ϲ ϼ  Ϲ ϼ: 

ϔ – Ͼ Ϲ ϵϹ ϹϷϴ ϹϽ, ϻϹ ϴ ϼ ϶ ϸ  ϴ ϼϿϼ , ϼ, 

Ϲ ϼ, ϸ ϴ. 

ϖ – Ϸ ϸ Ͼϴ  Ϲ ϼ, ϿϹ Ϲ ϴ ϼ϶  ϼ ϸ ϷϼϹ Ϲ ϴ, ϴ϶ Ϲ  

ϴ Ͽ ϺϹ Ϲ Ϲ ϶ϼ ϼ ϶ Ͻ ϵ Ͽ Ϲ 10 , Ͼ Ͻ  ϼ 

϶ ϵϼ ϴϹ ;  

ϥ – Ϸ ϸ ϾϼϹ ϴϽ   ϽϾ Ͻ ϻϸϴ ϼ ϼ ϶ Ͻ ϵ Ͽ Ϲ 25 . 

Ϧ Ϸϸϴ  ϿϹ (2.55): 

 

wm 19,06,065,048,0   

 

2.12   – 5000 

 

ϡϴ ϹϻϹ ϶ ϴ  ϶Ϲ ϼϾϴϿ Ϲ ϴϿ Ϲ ϶ ϻϴ϶ϼ ϼ ϼ  ϼ Ϲ Ϲ ϼ  

ϹϾ Ϲ ϸ Ϲ  ϴ ϴ϶Ͽϼ϶ϴ  ϿϹϸ ϹϹ ϵ ϸ ϶ϴ ϼϹ, ϶Ϲ ϴ ϹϹ 

϶ Ϲ Ϲ  Ϲϵ ϶ϴ ϼ  ϴ ϸϴ ϶ ϼ Ϲϸ ϴϻ ϴ Ϲ Ϲ ϸϿ  ϵϹ Ϲ Ϲ ϼ  

ϴϸϹϺ Ͻ Ͼ Ͽ ϴ ϴ ϼϼ ϹϻϹ ϶ ϴ ϶ ϼ ϼϺϹ ϼϹ Ϲ  Ϲ Ϲ ϸ Ͼ ϶  

ϼ ϴ Ϲ ϼ  ( ϼ Ͼ 12): 

 Ϸ Ϲ϶ Ͻ Ϲϸ ϴ ϼ ϹϿ ; 
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 ϶Ϲ ϼϿ ϼ Ͻ ϴ ϵ Ͼ; 

 ϼϹ - ϴϻϸϴ Ͻ ϴ ϵ Ͼ; 

 Ͼ Ϲ ϼ ϴ  ϼ Ϲ ϴ ϼϹ - ϴϻϸϴ  ϴ ϵϾ ϶; 

 ϼ Ϲ ϴ ϸ Ͽ Ͻ Ϸ  Ϲ Ϲ ϼ ; 

 Ϲ ϷϹ Ϲ ϴ ; 

 ϵ ϵ ϼϾ; 

 ϶ ϸ Ͼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ; 

 ϼϵ  Ͼ Ͽ , ϼϷ ϴϿϼϻϴ ϼϼ, ϻϴ ϼ . 

 ϼ Ϲ ϴ Ϲ ϼ  ϹϻϹ ϶ ϴ ϴ; 

 Ͼ ϴ  ϼ Ͻ; 

 ϼ Ϲ ϴ ϴϻ ϶ϴ ϴϸϾϴ; 

 ϶ Ϲ Ϲ ; 

 Ͽ Ͼϼ. 

 

 

Ϥϼ Ͼ 12 - ϣ ϼ Ϲ Ϲ ϴ Ͽ ϺϹ ϼϹ ϵ ϸ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ 

 

Ϡϴ Ͼϴ, ϼ  ϵ ϸ ϶ϴ ϼ , Ͼϴ Ϲ ϶  ϸϹ ϴϿϹϽ,  ϴϻ Ϲ  ϸ ϿϺ  

϶Ϲ ϶ ϶ϴ  Ϲϵ ϶ϴ ϼ  ϹϾ ϶ ϶ ϻϴ϶ϼ ϼ ϼ  ϴ ϼ Ϸ  

Ϲ Ϲ ϸ Ͼ ϴ, Ͼ ϼ ϻϴ Ͽ Ϲ ϼ  ϼ Ϻ Ϲ ϼ  ϹϻϹ ϶ ϴ ϴ. 
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ϘϿ  ϿϹϺϼ϶ϴ ϼ  ϶  ϸϴ϶ϿϹ ϼ  ϶ ϹϻϹ ϶ ϴ Ϲ ϴ Ͼ ϾϹ ϻϴ Ϲ Ϸ  

Ͽ Ͼϴ ϼ  Ϲ   ϻϴ  Ͻ ϶  ϸϿ  ϸϾϿ Ϲ ϼ  

ϴ ϶ϴϾ Ϲ ϴ, ϼϷ ϴϿϼϻϴ  ϴ϶ ϴ ϼ Ϲ ϾϼϽ ϹϸϹϿ Ͻ ϻ ϴ Ϲ ϼϽ 

ϸϴ϶ϿϹ ϼ  ϼ ϶ϴϾ ϴ ϼϿϼ ϸ Ϸϼ  ϼϵ ϶. 

 

 

2.13   

 

ϡϴ ϤϖϥϣϞ ϶ ϻϴ϶ϼ ϼ ϼ  ϴϻ ϴ Ϲ ϼ  ϹϾ Ϲ ϸ Ϲ  ϴ ϴ϶Ͽϼ϶ϴ  

ϿϹϸ ϹϹ ϵ ϸ ϶ϴ ϼϹ, ϶Ϲ ϴ ϹϹ Ϲϵ ϶ϴ ϼ  ϴ ϸϴ ϶ ϼ 

Ϲϸ ϴϻ ϴ Ϲ Ϲ ϵϹ Ϲ ϼ  ϴϸϹϺ  Ͼ Ͽ ϴ ϴ ϼ  ϹϻϹ ϶ ϴ ϶: 

1) Ϟ ϴ  ϼ Ͻ - Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  ϴ Ϲ ϼ  ϼϸ Ͻ 

϶ ϸ  ϼ Ϲ ϴ ϼ Ϲ Ͼϼ  ϼ Ϲ ϹϽ, Ϲ϶ ϼ  ϴ ϸ  ϹϻϹ ϶ ϴ ϴ ϶ Ϲϻ Ͽ ϴ Ϲ 

 ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ. 

 

 
1 – Ϲ Ϲ ϸ ϼϾ; 2 – Ͼ ϴ  ϴ ϶ Ͻ; 3,6 Ͽϴ Ϲ ; 4 – Ͼϴ; 5 – Ϸ -ϵ Ͼ ϴ;    7 – ϵϴ 

Ϸ ϼϻ ϴϿ ϴ ; 8 – Ͼ Ϻ ; 9 – ϶ ϸ 

Ϥϼ Ͼ 5 – Ϟ ϴ  ϼ Ͻ ϴ ϶ Ͻ Ϟϥ-80 

 

ϗ ϼϻ ϴϿ ϴ  ϵϴ ϶ ϵ Ϲ  ϶ ϿϾ Ͻ ϴϿ ϼϾϴ, Ͼ  ϴϿ ϼϾϴ, 

Ͽϴ Ϲ  ϼ Ͼ Ͻ Ϲϸ ϴ϶ϿϹ ϴ ϻϴ ϶ , Ͼ Ͻ ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ 

Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ  Ϲϸ ϶  ϼ϶ϴ Ϲ Ͻ Ͼ ϹϽ Ͽϴ . ϥ ϶ Ϲ ϹϽ 

 ϻϴ ϶ ϴ ϴ ϴ϶Ͽϼ϶ϴϹ  Ͼ ϴ  ϴ ϶ Ͻ ϸ Ͻ, ϴ  ϶ Ϲ ϹϽ 
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 – ϶ ϸ ( ϼ Ͼ 5). ϥ  Ͼϼ Ϸ ϼϻ ϴϿ ϴ  ϵϴ 

϶ ϴ ϼ϶ϴϹ  ϶ Ϲ Ϲ  ϶ ϸ  ϼ ϶ Ϲ ϼϼ  Ϲ Ͼϴ ϼ ϴ ϶ ϿϾϹ 

ϴϿ ϼϾϴ ϻϴ ϼ ϴϹ  ϼ ϴϻ Ϲ Ϲ ϼ : 

 ϴϵ ϹϹ  ϶ ϸ ϴ ϴ϶ϿϹ  ϶ ϼϻ: ϶ Ͽ Ϲ  ϶ ϵ  

϶ ϹϽ  ϸ Ϲ Ϲ ϸ Ͼ ϴ ϼ ϶ ϸ ; 

 ϶Ͼϼ  ϶ ϸ ϴ ϶ϿϹ ϴ ϶϶Ϲ : ϶ Ͽ Ϲ  ϶ ϵ  ϶ ϸ , 

ϴ ϸ ϹϽ  ϶ ϶ ϸϹ; 

 Ϲ ϴϵ ϹϹ ϶ ϸ ϶ Ͽ ϼ  Ϸ ϼϻ ϴϿ . ϖ Ϲ ϴϵ Ϲ  

Ͽ ϺϹ ϼϼ ϻϴ ϶  ϶ Ϲ Ϲ  ϸ  Ͼ ϴ  ϴϾ ϶ϴϹ  Ͼ Ϻ   ϼ 

Ͼ Ϲ ϼ  ϻϴ ϹϿϾ Ͻ. 

2) ϧ Ͻ ϶ϴ ϴϻ ϶ϴ ϸ  Ͽ ϺϹ ϼϽ ϦϴϽ  20 – Ϻ Ϲ ϸϿ  

ϴϻ ϶ϴ Ͽ ϺϹ ϼϽ ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ  ϿϹϷϾ ϶ Ͽϴ Ϲ ϼ ϼ  

ϺϼϸϾ ϼ (ϵϹ ϻϼ , ϸϼϻ Ͽϼ϶ , Ϲ , Ϲ Ϲ ϸ Ͼ  ϼ . .), ϴ ϴϾϺϹ ϸϿ  

Ϲ ϸϴ ϴ  ϶ϿϹ ϼϹ ϼ  Ͽ ϺϹ ϼϽ. ϘϿ  Ϲ ϼ϶ϴ ϼϼ ϺϼϸϾ ϹϽ  

϶ ϻϾ  ϸ  68 ϥ . ϧ Ͻ ϶  ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ ϴ Ͻ Ͼ ϾϹ 

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ͽ Ͼϴ ϹϻϹ ϶ ϴ ϴ Ϲ  ϶ Ͽ Ϲ ϼϹ  ϴ Ϲ  

Ϲϸϼ ϼ ϹϿ  ϴ ϹϽ, ϶ ϸ ϼ  ϴ϶  Ͻ ϶ϴ ϼ Ϲϸ ϴ϶Ͽ Ϲ  

϶ Ϲ Ϲ  ϼ . 

 

 

Ϥϼ Ͼ 6 – ϧ Ͻ ϶ϴ ϴϻ ϶ϴ ϸ  Ͽ ϺϹ ϼϽ ϦϴϽ  – 20 

 

Ϩ Ͼ ϼϼ, ϶ Ͽ Ϲ Ϲ «ϦϴϽ »: 

 ϴϻ ϶ ϼ Ϲ ϼ϶ϴ ϼϹ ϼ Ͽ ϺϹ ϼϽ ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ 
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 Ϲ ϼ϶ϴ ϹϽ  ϴ ϴ϶ϿϹ Ͻ ϹϽ Ϲ ϼ, ϵ ϴϻ Ϲ ϴ  

϶ϼ ; 

 ϴ϶ ϴ ϼ Ϲ Ͼ Ϲ Ϲ ϴ ϸ϶ϼϺϹ ϼ  ϼ Ϲ ϼ ϶ Ϸ ϼϻ ϴϿ Ͻ 

Ͽ Ͼ ϼ ϻϴ Ϲ  ϶ ϴ Ϲ ϼ  ϼ ϶ϼ ϴ; 

 ϻϸϴ ϼϹ ϸ϶ϼϺϹ ϼ   Ͼ Ϸ  ϶ ϹϽ ϴ  Ϲ ϼ ϶ ϹϻϹ ϶ ϴ Ϲ 

ϼ ϴϵ Ϲ Ͼ Ͼ ϼϼ ϶ Ͼ ϴϽ ϼ  ϷϿ ϶  Ͽ ϺϹ ϼ  ϶ϴϿϴ ϶ϼ ϴ; 

 ϹϷ Ͽϼ ϶ϴ ϼϹ ϹϺϼ ϶ ϴϵ  Ͻ ϶ϴ  Ϲ Ϸ  ϼ 

ϸϼ ϴ ϼ Ϸ  Ͽ ϴ ϴ϶ϿϹ ϼ . 

ϣ ϶ Ϲ  ϴϸϹϺ  ϼ ϸ ϿϷ ϶Ϲ  ϴϵ  Ͻ ϶ϴ 

ϵϹ Ϲ Ϲ ϴ ϻϴ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  ϶ Ͼ Ͼ ϼϼ ϶ Ͽ ϶  Ϲϸ Ͼ ϶  

ϹϺ ϼ ϹϿϴ ϼ Ͼϴ Ϲ ϼ  ϼϻ Ͼ ϻϼ - ϽϾϼ  ϴϿϹϽ. 

3) ϥ϶Ϲ ϶ Ͻ Ͽ Ͼ ϟϥ-600 - ϥ϶Ϲ ϶ Ͻ Ͽ Ͼ ϺϹ  ϸϿ  ϶Ϲ ϼ϶ϴ ϼ  

ϹϻϹ ϶ ϴ ϴ Ϲ Ϲϸ Ϲ ϼ ϴϵ ϴ ϼ ϼ ϼ ϸϹ ϹϾ Ͼ ϼϼ, ϴ ϴϾϺϹ ϼ 

ϼ ϾϹ, ϸ ϼ  Ͼ Ͼϼ- Ͽ Ͼϼ ϼ ϼ ϴ϶ϴ ϼϽ Ϸ  ϴ ϼ 

ϵ ϶Ϲ ϶ Ϸ , ϶Ϲ Ͼϼ ϼ  ϼ ϴ Ͽ ϺϹ ϼ  Ͽϴ϶ϴ ϹϷ  

Ϲ Ϲ ϸ Ͼ ϴ ϻϴϵ Ϸ  Ͻ ϶ϴ. ϡϴ ϹϻϹ ϶ ϴ ϴ  ϶ Ϲ ϼ  ϵ ϿϹϹ 

2000 3 ϶ Ͽ  ϸ϶ϴ ϴϾϼ  Ͽ Ͼϴ. ϟ Ͼ ϶Ϲ ϶ Ͻ ϟϥ ϶ Ͽ  ϴ Ͼ Ϲ  

ϹϻϹ ϶ ϴ ϴ ϴϸ Ͽ Ͻ, ϼ Ϲ Ͻ ϴ ϼϹ - ϴϻϸϴ  ϴ ϵϾϹ 

 

.   

1 - Ͼ Ͼϴ; 2 - ϾϿϴϸϾϴ; 3 - Ͼ ; 4 - ϷϴϽϾϴ; 5 - ϵ Ͽ ; 

6 - ϼϿϼ϶ϴ ϴ  ϴϾϿϴϸϾϴ 

Ϥϼ Ͼ 7 – ϥ϶Ϲ ϶ Ͻ Ͽ Ͼ ϟϥ-700 
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4) ϟ Ͼ-Ͽϴϻ ϟϟ-800 - ϺϹ  ϸϿ  ϶ϼϻ ϴϿ  ϶ ϹϻϹ ϶ ϴ ϴ ϶ ϹϷ  

ϼϺ ϹϽ Ϲ, ϴ ϴϾϺϹ ϸϿ  Ͽ Ϲ ϼ  ϸ ϴ ϵ Ͽ Ϻϼ϶ϴ ϹϷ  Ϲ ϴϿϴ 

϶  ϹϻϹ ϶ ϴ ϴ ϼ ϼ ϾϹ ϼ Ϲ  ϴϵ . ϣ ϼ ϼ Ͽ Ͼϴ-Ͽϴϻϴ ϶ 

϶Ϲ ϼϾϴϿ Ͻ ϹϻϹ ϶ ϴ  ϴ϶Ͽ Ϲ  Ϲϵ Ϲ Ϲ ϵ ϸ ϶ϴ ϼϹ, ϼ 

ϴ  Ͽ ϺϹ ϼ  ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ ϼ Ͻ ϼ ϾϹ. ϟ Ͼ-Ͽϴϻ 

ϼ Ϲ  ϴ ϶Ϲ ϼϾϴϿ Ͻ Ϲ ϾϹ ϴϿ Ϸ  ϹϻϹ ϶ ϴ ϴ ϼ 

ϼ ϹϸϹ  Ͼ Ͼ   Ϲϸ ϶  ϼϿϼ϶ϴ  ϴϾϿϴϸϾ . 

 

 

Ϥϼ Ͼ 8 –ϟ Ͼ-Ͽϴϻ ϟϟ-800 

 

5) ϣϴ ϵϾϼ ϼϹ - ϴϻϸϴ Ϲ ϣϣϤ - Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  

Ϲϸϼ Ϲ ϼ  Ͼ ϼ  ϵ ϶ ϸϴ ϻϴϾϴ Ͼϼ Ϲ Ϲ ϸ Ͼ ϴ ϹϻϹ ϶ ϴ ϴ, ϴ ϴϾϺϹ 

Ͽ Ͼϼ ϼϿϼ Ͽϴ϶ϴ ϹϷ  Ͽϼ϶ ϻϴϵ ϼϾϴ. 

 

 
1 – Ͽϴ Ϲ  ϴ Ϻ Ͻ; 2 – ϼϿϼ϶ϴ ϴ  ϴϾϿϴϸϾϴ; 3 – ϵϴ; 4 – Ͽϴ Ϲ  ϶ Ϲ ϼϽ 

Ϥϼ Ͼ 9- ϣ ϼϹ - ϴϻϸϴ Ͻ ϴ ϵ Ͼ ϣϣϤ 
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Ϟ ϾϴϺϸ  Ͼ  ϴ ϵϾ ϶ ϼ Ϲϸϼ  Ͽϴ . ϨϿϴ Ϲ   

϶ Ϲ ϹϽ  ϹϻϹ ϶ ϴ ϴ — ϸϿ  Ϲϸϼ Ϲ ϼ  ϶ ϼϵϴϻ ϶ Ͻ 

Ͼ ϼϾϴ ϼϼ, ϴ  ϶ Ϲ ϹϽ – ϸϿ  Ϲϸϼ Ϲ ϼ  Ͽ Ͼϼ ( ϶Ϲ Ͽ Ϲ 

Ϲ Ϲ ϸ Ͼ ) ϼϿϼ ϴ ϼ ϴ ϸ Ϲ Ͻ ϵ  ( Ϲ Ϲ Ϲ Ϲ ϸ Ͼ ). 

ϘϿ  ϶ϹϿϼ Ϲ ϼ  ϺϹ Ͼ ϼ  ϶ Ϲ ϹϽ  ϹϻϹ ϶ ϴ ϴ ϶ Ͼ Ϸ 

ϴ ϵϾϴ ϼ ϹϸϹ  ϼϿϼ϶ϴ ϹϹ Ͼ Ͽ . ϖ  ϼϻϵϹϺϴ ϼϹ Ϲ Ϲ ϹϾ 

Ϲ Ϲ ϸ Ͼ ϶ ϶ Ͽ ϴϹ ϴ Ϲ ϼ  ϷϹ Ϲ ϼ ϼ ϻϴϸ϶ϼϺϾϼ ϴ ϾϴϺϸ  

ϼϹ - ϴϻϸϴ  ϴ ϵϾϹ ϶ ϼ ϹϻϹ ϶ ϴ ϴ ϼ  Ͽ . 

6) ϣϴ ϵϾϼ ϻϴ ϼ Ϲ - ϤϹϻϹ ϶ ϴ  ϸ ϿϺϹ  ϴ϶Ͽ   

Ͼ Ͼ ϼ ϼ ϸϿ  ϼ Ͼϼ, ϶ Ͽ ϼϹ  ϿϹϸ ϼϹ Ϲ ϴ ϼϼ: 

- ϸϴϿϹ ϼϹ ϴϸϾϴ, Ϲ϶ ϼϹ ϶ Ϲ ϼ ϸ Ͼ Ͽ ϴ ϴ ϼϼ ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ; 

- ϸϴϿϹ ϼϹ ϴ Ͼ ϶ Ϲ Ϲ ϸ Ͼ ϴ; 

- ϴ Ϲ ϼ  ϸ ϶ϴ Ͻ ϶ ϸ . 

ϣϴ ϵ Ͼ ϻϴ ϼ Ͼϼ, Ͼ Ͼ ϼ϶  ϶ Ͽ Ϲ  ϶ ϶ϼϸϹ ϴ ϵ Ͼ ϶ Ϲ ϾϹ 

ϹϻϹ ϶ ϴ ϴ, Ͼ Ͼ  ϼϻ ϼ ϼ Ϲϸϼ Ϲ  ϶ ϸ 90°  Ͼ Ͽ . 

ϣϴ ϵϾϼ ϻϴ ϼ Ͼϼ ϶ Ͽ  Ͽ ϶  ϸ  100, 150, 200 ϼ 

250 . 

 

 

Ϥϼ Ͼ 10 – ϣϴ ϵ Ͼ ϻϴ ϼ Ͻ 

 

7) ϩϿ Ͼϴ ϩϣ-250 - ϼ  ϶ ϼ ϹϻϹ ϶ ϴ ϴ ϴ ϼϹ -

ϴϻϸϴ  ϴ ϵϾϹ ϼ Ͽ Ϻϼ  ϸϿ  ϴϿϼ϶ϴ ϼ Ͽϼ϶ϴ Ϲ Ϲ ϸ Ͼ ϴ, ϸϿ  
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ϸ Ͽ ϼ ϹϿ Ͻ ϻϴ ϼ   ϶Ϲ ϼ  Ϲ Ͼϼ Ϲ Ϲ ϸ Ͼ ϴ ϼϻ 

ϹϻϹ ϶ ϴ ϴ, ϶ Ͽ ϴϹ  ϴ϶ϴ ϼϼ ϵ ϶ ϸϴ. 

ϩϿ Ͼϴ ϶ Ͽ Ϲ ϴ  ϼϻ Ͼ ϴ  Ϲϻ  ϶ Ͽ Ϲ  ϸ 

ϴϾϿ  ϼ Ͽ  ϼϾϴ ϴ ϹϽ  Ͼ Ϲ  Ͼ Ͼ Ͻ, Ͼ Ϲ ϿϹ Ͻ  

Ͼ  ϴϺ  Ϲ ϴ ϼϻ . ϣ ϼ ϻϴϿϼ  ϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ Ϲ ϸ  

϶Ϲ   Ϲ Ϲ ϸ Ͼ ϴ ϶ ϻϸϹϽ ϶ϼϹ  ϸϴ϶ϿϹ ϼ  ϸ ϼ ϴϹ  Ͼ Ͼ  

Ͽ Ͼϼ. ϖ Ͽ ϴϹ ϴ ϶Ͼϼ Ϲ ϹϾϴ Ͼϼ Ͼ Ͼϴ Ͽ Ͼϼ ϸ 

϶ ϻϸϹϽ ϶ϼϹ  ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ ϶ ϴϹ  ϴ ϶ Ϲ Ϲ , Ϲ ϹϾ ϶ϴ  ϵ . 

ϣ ϼ ϸϴ ϼ Ϲ Ϲ ϸ Ͼ ϴ ϼϻ ϶Ϲ ϼϾϴϿ Ϸ  ϹϻϹ ϶ ϴ ϴ Ͼ Ͼϴ Ͽ Ͼϼ 

Ͼ ϶ϴϹ  ϼ ϸϼ ϹϿ   Ϲϸ ϶ϴ  ϶ ϴ ϼ϶ϴ ϹϷ  ϵϴ ϴϵϴ ϴ  

ϴϾ ϼ϶ϴ ϼ  ϴ ϹϷ  . Ϟ Ͼϼ Ͽ Ͼϼ ϼϻ϶ ϸ  ϼϻ  

ϴ Ϲ ϼϴϿ ϶ Ϲ ϻϸϴ ϼ  ϼ Ͼ , Ͼ  Ͽ Ͼϼ  ϼ Ϲ  ϸ  

250  ϶ Ͽ Ϲ  ϼϻ ϴϿϼ, ϴ ϴϾϺϹ  Ϲ Ϲ Ͼ ,  ϻ϶ Ͽ Ϲ  ϼϻϼ  

ϼϿϼ  Ͼ ϼ -ϻϴϾ ϼ  Ͽ Ͼϼ. 

 

 

1 – Ͼ ; 2 – Ͼ Ͼϴ; 3 – ϵϾϴ; 4 – ϵ Ͽ Ͻ ϴϷ; 5 – ϴϿ Ͻ ϴϷ 

Ϥϼ Ͼ 11 – ϩϿ Ͼϴ-250 

 

8) ϠϹ ϴ ϼϻ  ϴ϶ϿϹ ϼ  Ͽ Ͼ Ͻ Ϡϧϖ-250 - ϠϹ ϴ ϼϻ  

ϴ϶ϿϹ ϼ  Ͽ Ͼ Ͻ ϶Ϲ ϼϽ Ϡϧϖ Ϲϸ ϴ϶ϿϹ  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  

Ͻ ϶ , ϼ Ϲ Ϲ  ϸϿ  ϶ϹϸϹ ϼ  Ͽϼ϶ϴ/ ϴϿϼ϶ϴ Ϲ Ϲ ϸ Ͼ ϶, 

ϴ ϼ  ϶ ϶Ϲ ϼϾϴϿ  ϼϿϼ ϸ ϼ Ϲ Ͼ  ϹϻϹ ϶ ϴ Ϲ. ϠϹ ϴ ϼϻ  

ϴ϶ϿϹ ϼ  ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ ϵ Ͼ ϶ Ͻ Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ ϴϸ Ͽ Ͼ Ͻ.  
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ϧ Ͻ ϶  ϶ Ͽ Ϲ  ϸϿ  Ͼ ϼ  Ͼ ϹϾ Ͽ ϹϾ, Ͼ ϼ  ϼϿϼ 

ϻϴϾ ϼ  ϶ Ϸ  ϼ Ϲ Ϲ Ͼ Ϸ  ϾϿϴ ϴ ϶ Ͽ Ͼϼ ϼ ϻϴϾ Ϲ ϿϹ ϼϼ ϼ  ϶ 

Ͼ  Ͽ ϺϹ ϼϼ. ϠϹ ϴ ϼϻ  ϴ϶ϿϹ ϼ  ϼ Ϲ  ϴ Ͼ Ϲ 

ϹϻϹ ϶ ϴ ϴ ϴϸ Ͽ Ͼ Ͻ. 

 

 

Ϥϼ Ͼ 12 – ϠϹ ϴ ϼϻ ϴ ϴ϶ϿϹ ϼ  Ͽ Ͼ Ͻ Ϡϧ-250 

 

9) ϣ ϵ ϵ ϼϾ ϹϾ ϼ Ͻ ϣϥϤϣ-12– Ϲ ϵ ϸϼ  ϸϿ  ϵ ϴ 

ϵ Ϲ Ϲ ϸ Ͼ ϶  ϶ ϹϽ ϶ Ϲ ϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ ϶ 

ϴϿ Ϸ  ϼ ϶ Ϲ Ϸ  ϸϴ϶ϿϹ ϼ    ϼ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ. 

Ϡ ϼ  ϼ  ϶ ϼ ϹϻϹ ϶ ϴ ϴ ϼ ϼ ϹϸϹ  ϶ ϶Ϲ ϼϾϴϿ  

ϹϻϹ ϶ ϴ Ϲ Ͼ ϹϷ  Ͼ Ϲ, ϴ ϶ Ϸ ϼϻ ϴϿ  Ͼ Ͼ ϾϹ ϴϿϼ϶ Ͻ 

Ϸ Ͽ ϶ϼ . ϛϴϵ  ϵ  ϺϼϸϾ ϼ ϶ Ͽ Ϲ  ϶ Ͽϼ϶  Ͼ Ͽ , ϴ Ͽϼ϶ 

ϼ ϸϼ   Ϲ Ϲϻ Ͽϼ϶ Ͻ ϵ ϶ ϸ ϶ ϵ ϵ  ϸ ,  

Ϲϸ ϴ϶ϴ  ϹϷ  ϶ Ͽ Ϲ  ϶ Ͼϴ   ϴ ϴϿϼϻϴ ϼ ϿϹϸ Ϲ Ϸ  

ϸ Ͼ ϴ. 
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Ϥϼ Ͼ 13 – ϣ ϵ ϵ ϼϾϴ ϹϾ ϼ Ϸ  ϣϥϤϣ-12 

 

10) ϣϴ ϵϾϼ ϶Ϲ ϼϿ ϼ Ϲ ϣϖϤ - ϣ – Ϸϴ  ϵϿ ϸϴ  

Ϻϴ ϵϹϻ ϴ  ϶Ϲ ϼϾϴϿ  ϼϿϼ ϸ ϼ Ϲ Ͼϼ , ϹϻϹ ϶ ϴ ϶  

ϴ ϼ ϼ Ͽϴ϶ϴ ϼ ϼ Ͼ ϴ ϼ, Ϲ ϸϴ ϴ   ϶ϿϹ ϼ  Ϻϴ Ͻ 

ϴ Ͻ, Ϸϴϻ ϶ Ͻ Ϲ ϼ ϶ ϴϸ  ϴ ϶Ϲ ϼ ϶ Ͽ  ϹϷ  

϶Ϲ ϼϿ ϼ  Ϲ Ϲ ϶Ϲ  ϵ ϴϻ . ϖ Ͽϴ϶ϴ ϼ  Ͼ ϴ  ϸ ϿϺ  ϵ  

ϴ ϶ϿϹ  Ϲ Ϲ ϹϹ Ϲ  ϸ϶ϴ ϶Ϲ ϼϿ ϼ  ϾϿϴ ϴ ϴ, Ͼ ϶ϴ ϼ ϼ  

ϼ Ͽ ϺϹ ϼϼ Ͼ ϼ ϴ  ϽϾϴ , ϼ Ϲϸ ϴ ϼ ϼ Ͼ  ϼ 

ϻϴ ϶   Ϲ ϹϷ ϻ Ͼ ϼ ϶ ϹϺϸϹ ϼ  ϼ ϻϴϿϼ  ϼϿϼ Ϻ Ϲ  

ϹϻϹ ϶ ϴ Ϲ. ϖϹϿϼ ϼ ϴ ϼ ϼ Ͽ  ϾϿϴ ϴ ϶ ϶ ϼ Ͽ  ϼϻ϶ ϸϼ ϹϿ  

ϼϹ ϴϻϸϴ  Ϲ ϴ ϼϽ ϼ Ϸϴϵϴ ϼ ϴ ϼ ϹϻϹ ϶ ϴ ϴ. 
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Ϥϼ Ͼ 14 – ϖϹ ϼϿ ϼ Ͻ ϴ ϵ Ͼ ϣϖϤ-ϣ 

 

11) ϢϷ Ϲ϶ Ͻ Ϲϸ ϴ ϼ ϹϿ  - ϢϷ Ϲ϶ Ͻ Ϲϸ ϴ ϼ ϹϿ  Ϣϣ ϺϹ  ϸϿ  

ϻϴ ϼ  ϶Ϲ ϼϾϴϿ Ϸ  ϹϻϹ ϶ ϴ ϴ  ϸϴ Ϸ  ϶ Ϸϴϻ ϶ Ϲ ϴ ϶  

Ϲ Ϲϻ ϸ ϴ ϹϿ Ϲ ϾϿϴ ϴ  ( ϴ ϵϾϼ ϶Ϲ ϼϿ ϼ Ϲ ϼϿϼ ϾϿϴ ϴ  

Ϲϸ ϴ ϼ ϹϿ Ϲ), Ϲϸ ϴ  ϼ  ϴ  Ϲ  ϼϿϼ Ϲ Ϲ ϸ Ͼ   

϶ ϻ ϼϾ ϶Ϲ ϼ  ϶ Ͼϼ ϼϿϼ ϼ Ͼ . ϢϷ Ϲ϶ Ϸ  Ϲϸ ϴ ϼ ϹϿ  Ϣϣ  ϴϵ ϴϹ  

ϴ ϶Ϲ ϻϴϸϹ ϺϾϼ Ͽϴ Ϲ ϼ Ͼϴ Ϲ Ͻ. 

Ϟϴ Ϲ ϴ ϼϻϷ ϶ϿϹ ϴ ϼϻ ϴϾϹ ϴ Ϲ Ϲϸ ϼ  Ϸ ϼ ϶ϴ  ϼ 

Ͽ Ͼϼ  Ͼϴ Ϲ , ϻϸϴ ϼϹ Ͼϴ ϴϿ  ϴϿ Ϸ  ϸϼϴ Ϲ ϴ. ϣϿϴ , ϼϾϴ  ϶ 

Ͼϴ ϴϿ  ϴϿ Ϸ  Ϲ Ϲ ϼ , ϴϻϸϼϿ  ϴ ϸϹϿ Ϲ ϹϿϾϼϹ Ͼϼ. 

 

Ϥϼ Ͼ 15 – ϢϷ Ϲ϶ Ͻ Ϲϸ ϴ ϼ ϹϿ  

 

12) Ϙ ϴ ϹϿ Ͻ ϾϿϴ ϴ  - ϞϿϴ ϴ  ϸ ϴ ϹϿ Ͻ ϞϘϥ ϶ Ͽ Ϲ  

ϻϴϸϴ  ϹϷ Ͽϼ ϶ϴ ϼ  ϸϴ϶ϿϹ ϼ  ϴ ϶ Ϲ Ϲ ϸ Ͼ ϶ ϶ ϶Ϲ ϼϾϴϿ  

ϹϻϹ ϶ ϴ Ϲ ϶  ϶ Ϲ  ϻϴϾϴ Ͼϼ ϼϿϼ ϶ Ͼϴ Ͼϼ Ϲ Ϲ ϸ Ͼ ϶, ϴ ϴϾϺϹ ϼ 

Ϲ Ϲ Ϲ Ϲ Ϲ Ϲ ϴ . ϣ ϼ «϶ϸ Ϲ» ϹϻϹ ϶ ϴ ϴ ϶ Ͽ ϼ ϵ ϴϻ Ϲ  
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϶ϴϾ , ϴ϶ Ͻ  ϶ϹϿϼ ϼ Ϲ ϶ϴϾ  Ϸϴϻ ϶  ϴ ϶Ϲ ϹϻϹ ϶ ϴ ϴ. ϣ ϼ 

϶ Ͽ Ϲ ϼϼ ϴ Ϲ Ϸ  ϻ ϴ Ϲ ϼ  ϶ϴϾ ϴ (϶ϴϾ ϴ ϴϵϴ ϶ϴ ϼ ) ϶ 

Ͽ ϼ ϾϿϴ ϴ ϴ ϴ ϹϿϾϼ ϶ϴϾ  ϻϴ ϶ ϶ Ͼ ϶ϴ , Ϲ Ϲϸϴ϶ϴ  

Ϸϴϻ ϶ Ϲ ϴ ϶  ϹϻϹ ϶ ϴ ϴ  ϴ Ϲ Ͻ, ϸϴϹ  ϸ ϶ ϻϸ ϴ ϶ 

ϹϻϹ ϶ ϴ . ϣ ϼ Ϲ Ϲ ϼϼ ϶ϴϾ ϴ ϼϺϹ ϴ Ϲ Ϸ  ϻ ϴ Ϲ ϼ  ϻϴ ϶  

ϻϴϾ ϶ϴϹ  ϼ ϹϻϹ ϶ ϴ  ϷϹ Ϲ ϼϻϼ Ϲ . 

 

 

Ϥϼ Ͼ 16 – Ϙ ϴ ϹϿ Ͻ ϾϿϴ ϴ  

 

13) ϨϼϿ  ϨϼϿ  ϷϿ ϶ Ϲ Ϩϧ–50 ϼ Ϩϧ–50ϔ ϶ Ͽ Ϲ   Ͽ  

Ϲϸ϶ϴ ϼ ϹϿ Ͻ ϼ Ͼϼ Ϲ Ϲ ϸ Ͼ ϶  Ϲ ϴ ϼ Ϲ Ͼϼ  ϼ Ϲ ϹϽ. 

ϨϼϿ  ϶ ϻϴ϶ϼ ϼ ϼ  ϴ Ϲ ϼϴϿϴ ϼϻ϶ ϸ  ϶ ϸ϶  ϶ϼϸϴ : 

 

  Ͼ  ϼϻϷ ϶ϿϹ  ϼϻ ϴϿϼ — Ϩϧ–50; 

  Ͼ  ϼϻϷ ϶ϿϹ  ϼϻ ϴϿ ϼ ϼ  — Ϩϧ–50ϔ. 

ϨϼϿ  ϼ  ϴ Ͽϼ ϼ  ϼϹ  ϵ ϶ ϸ ϶ ϹϻϹ ϶ ϴ ϶ 

ϼ ϦϤϞ. 

 

 

Ϥϼ Ͼ 17 – ϨϼϿ  Ϩϧ-50ϔ 
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ϟϹ ϼ  ϼ Ͽ ϻ  ϸϿ  ϴ ϵ ϸ ϶ϴ ϼ , ϼϵ ϶, ϼ  

Ϲ ϴ, ϵ ϴ ϵ, ϻϴ Ϲ ϴ ϶ . ϟϹ ϼ  Ϸ  ϵ  ϶Ϲ ϼϾϴϿ Ϲ, 

ϴϾϿ Ϲ, ϼ ϴϿ Ϲ (  Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ) ϼ ϴ Ϲ. Ϣ ϼ ϸ ϿϺ  

ϼ Ϲ  ϴϾϿ  ϴ ϴ Ͼ Ϸ ϼϻ  <60°, ϼ ϼ  0,7 , ϴϷ Ϲ ϹϽ <0,25 , 

϶  Ϲ ϼϿ >1 . ϟϹ ϼ  ϴ ϴ϶Ͽϼ϶ϴ  ϴ ϻϹ ϿϹ ϴ Ϲ ϼϴϿ  

ϵϹ ϼ ϶ϴ  Ͽ ϴϸϾ , ϴ ϶Ϲ  Ͼ Ϲ  Ͼ Ͽ ϴϸϾϹ, ϴ Ͽ ϺϹ Ͻ ϴ 

Ͼ Ϲ ϹϻϹ ϶ ϴ ϴ. 

ϣϿ ϴϸϾ   ϵϹϼ  ϴ  ϿϹ ϼ  ϵ  Ϲ ϼϿϴ ϼ ϶ Ͻ 1 

 ϼ ϸϿϼ Ͻ Ϲ Ϲ ϹϹ 1,5 . ϖ Ϲ Ϲ Ͼ Ͽ ϴ ϴ ϼϼ ϴ ϼ϶ϴ  Ϲ ϴ 

ϺϹ ϼ  ϿϹ ϼ   ϹϻϹ ϶ ϴ , ϶Ϲ  ϼϹ Ϲ ϹϽ ϼ Ϲ ϼϿ. 

ϣ ϼ ϶ϿϹ ϼϼ ϵϿϹϸϹ Ϲ ϼ  ϹϷ  ϸϴϿ  Ϲ ϴϿϿϼ Ϲ Ͼϼ ϼ Ϲ Ͼϴ ϼ, Ϲ 

ϸϴ ϼ ϼ ϼ Ͼ . 

 

 

2.14      

 

ϖ ϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ Ϲ  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ , 

ϴ ϶ϿϹ  ϶ ϼ ϹϻϹ ϶ ϴ ϴ ϶Ϲ ϼϾϴϿ Ϲ ϵ ϶ ϸ  Ͽ Ϻϴ ϼϹ ϸϿ  

ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ ϼ Ϻϴ Ϲ Ϲ Ϲ ϸ Ͼ ϴ, ϼ Ϲ ϼϹ 

ϴ Ͼ Ϲ Ϲ ϼϴϿ Ϲ ϻϴϷϿ Ͼϴ ϼ ϼ ϼ Ϲ  ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ   

Ϲ ϼϴϿ ϼ ϴ ϴϸϾϴ ϼ ϸϿ  ϴ ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, 

Ͼ ϻϴ Ϲ Ͻ ϶ , ϼ Ϲϸϼ Ϲ  Ͼ ϶Ϲ ϼϾϴϿ  ϵ ϶ ϸϴ  

ϸϿ  ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϶ ϶϶ϹϸϹ ϼϹ  ϸϴ Ϸ  

ϼϻ ϵ Ϲ Ϲ ϼ  ϶Ͽ Ϲ  ,  ϶ ϹϻϹ ϶ ϴ Ϲ Ͽϴ϶ϴ ϴ  Ͼ ϴ ϼϿϼ  

ϻϴϾ Ϲ ϿϹ    ϸ϶  ϼϿϼ ϵ ϿϹϹ ϺϹ Ͼ  ϴ ϶ϿϹ  ϶ Ϲ  

϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϹϾ  ϶ ϻ Ϻ  ϶ ϵ ϸ Ϸ  ϶ ϻ϶ ϴ - 
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ϴ ϹϿ Ϸ  Ϲ Ϲ Ϲ Ϲ ϼ  ϶ ϶Ϲ ϼϾϴϿ Ͻ Ͽ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ, 

ϼ Ϲ  ϾϴϺϸϴ  ϴ ϴ϶Ͽ ϴ  ϽϾϴ Ϲϸ ϴ϶Ͽ Ϲ  ϵ Ͻ ϵ , ϼϺ  

ϴ  Ͼ Ͻ ϷϹ Ϲ ϼ  ϴ ϶ϿϹ  ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ, ϴ ϶Ϲ ϼϽ ϴ ϼ 

ϷϹ Ϲ ϼ  ϴ ϶ϿϹ ϴ Ϲ ϼϴϿ ϴ  ϻϴϷϿ Ͼϴ, ϼ  ϶Ϲ ϼϾϴϿ Ϲ 

ϵ ϶ ϸ  ϸϿ  ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ ϷϹ Ϲ ϼ  

ϴ ϶ϿϹ  ϶  ϺϹ ϼϻϷ ϶ϿϹ  ϴ ϴ϶Ͽ ϼ  ϹϾ, ϶ Ͼ  

ϸϹϿϴ  ϶Ϲ ϼ  ϴ ϼ϶ ϶ ϸ ϶ Ϲ ϼϴϿ  ϴ ϴϸ Ͼ ϸϿ  ϴ ϿϹ ϼ  

Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϼ  Ϸ , ϶Ϲ ϼ   ϵ Ͼϴ   ϴ ϶ϿϹ  

ϸ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  ϶ ϹϽ  ϸϿϼ Ϲ ϵ ϶ ϸ ϶ ϸϿ  

ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϼ  Ϲ ϶ Ϲ ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ  

ϼ Ͽ  ϴϿϼ  ϹϻϹ ϶ ϴ Ϲ ϴ ϶ϿϹ ϴ ϶ ϵϿϼϻϼ  ϼϺ ϹϽ ϴ ϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼϿϼ ϴ. 

ϖ Ͽ Ϲ ϼϹ ϵ Ͼ ϶  ϶Ϲ ϼϽ ϶Ϲ ϼϾϴϿ  ϵ ϶ ϸ ϶ ϸϿ  

ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ ϸ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  

 ϶ ϹϽ ϸϿϼ Ϲ ϵ ϶ ϸ ϶, ϼ  Ϲ ϶ Ϲ ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ  ϼ 

ϻϴϿϼ  ϹϻϹ ϶ ϴ Ϲ ϸ ϶Ϲ  ϴϻ Ϲ Ϲ ϴ ϶ ϵϿϼϻ ϼ  ϼϺ ϹϽ ϴ ϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼϿϼ ϴ, ϸϴϹ  ϶ ϻ Ϻ  ϼϻ϶ ϸϼ  ϸ Ͽ Ͻ Ϲ 

Ϻϴ Ϲ ϼϹ,  ϶ϹϿϼ ϼ϶ϴϹ  ϹϾ ϼ϶  Ϻϴ Ϲ ϼ .   

ϕϿϴϷ ϸϴ  ,  ϶ ϹϻϹ ϶ ϴ Ϲ Ͽϴ϶ϴ ϴ  Ͼ ϴ ϼϿϼ  

ϻϴϾ Ϲ ϿϹ    ϸ϶  ϼϿϼ ϵ ϿϹϹ ϺϹ Ͼ  ϴ ϶ϿϹ  ϶ Ϲ  

϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϹϾ ϵϹ Ϲ ϼ϶ϴ ϼϹ ϶ ϵ ϸ Ϲ ϶ ϻ϶ ϴ -

ϴ ϹϿ Ϲ Ϲ Ϲϸ϶ϼϺϹ ϼ  ϶ ϶Ϲ ϼϾϴϿ Ͻ Ͽ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ, ϴ 

ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ  ϶Ϲ ϼϾϴϿ  ϵ ϶ ϸ ϶ ϸϿ  ϿϹ ϼ  

Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ ϴ ϶ϿϹ   ϶ Ϲ ϵ ϶ ϸ ϶. 
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1 - ϹϻϹ ϶ ϴ Ϲ; 2 – ; 9 - Ͼ ϻϴ Ϲ Ͻ ϶  

Ϥϼ Ͼ 18 – ϧ Ͻ ϶  ϸϿ  Ϲ ϼ  Ϸ ϼ  ϺϼϸϾ ϹϽ. 

 

2.15     

 

Ϙ϶ ϸϹ Ͻ  Ͼ ϴϾ Ϸ  ϼ ϴ ϹϻϹ ϶ ϴ ϴ ϸϿ  ϴ Ϲ ϼ  Ϲ ϼ ϼ 

Ϲ Ϲ ϸ Ͼ ϶, ϶ Ͽ Ϲ  ϼϻ Ϲ ϴϿ Ͻ ϴ ϼ  ϼ ϴϸϼϴϿ  ϵϿ Ͼ ϶, 

϶ ϸ ϼϹ ϶ ϴ϶ ϴ ϼ ϵ ϴ ϿϹ ϼ  ϶ ϶ϼϸϹ ϶ϹϿϿϹ ϶ ϼ ϶ Ϲ ϼ  ϴ ϹϽ 

Ͼϴ Ͼϴ ϴ, ϴ Ͼ Ϲ ϼ ϴ  ϶Ϲ ϼϹ ϼ ϼϺ ϼϹ Ͼ ϴ  Ͼ Ϸ  Ͽϼ ϶ Ϸ  

ϴ ϼϿϴ ϴ, Ͽϼ ϴ ϼϽ  Ϲ ,  ϴ ϼ ϵ ϴ ϿϹ ϼ  ϼ Ϲ  

ϸ Ͽ Ϲ Ͼϴ ϴϿ  ϴ ϶ Ϲ ϹϽ Ϲ Ϲ Ͼ ϶ϹϿϿϹ ϶, ϶ Ͼ  

ϴ ϶ϿϹ   ϷϼϵϾϼϽ Ͽ ϼ ϹϿ , ϶ Ϲ Ϲ ϼϹ Ϲ ϴϿ Ͻ ϴ ϼ ϼ 

ϴϸϼϴϿ  ϵϿ Ͼ ϶ ϸϹϿϴ   ϴ ϵ Ͽ ϴ  Ϲ Ϲϻ Ϸϼ϶ϴ ϼϹ Ͽϴ ϼ , 

ϼ϶ϴ Ϲ Ϲ Ͼ ϶ϹϿϿϹ ϴ  ϶ ϷϿϴ  ϵϿ Ͼ ϶ ϼ  Ͽϼ ϼϼ ϴ ϶Ͼϼ ϶ Ϲ ϼ  

ϴ ϹϽ Ͼϴ Ͼϴ ϴ, ϶ ϾϴϺϸ  ϵϿ ϾϹ ϴ ϴ ϶ϿϹ  ϶ Ͻ Ͽ Ͼ. ϖ 

ϾϴϺϸ  ϶  Ͽ ϾϹ ϴ ϶ϿϹ ϴ ϵϾϴ ϸϿ  Ͽϼ϶ϴ Ϲ Ϲ ϸ Ͼ ϴ. 

. 

Ϙ϶ ϸϹ Ͻ  Ͼ ϴϾ Ϸ  ϼ ϴ ϹϻϹ ϶ ϴ ϴ ϸϿ  ϴ Ϲ ϼ  Ϲ ϼ ϼ 
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Ϲ Ϲ ϸ Ͼ ϶ ϼ  ϼϻ Ϲ ϴϿ Ϸ  ϼ ϴϸϼϴϿ  ϵϿ Ͼ ϶ 

϶ϾϿ ϴ ϼ  ϿϹ Ϲ  ϵ ϴ ϿϹ ϼ   ϶ ϶ϼϸϹ ϶ϹϿϿϹ ϶ ϼ ϶ Ϲ ϼϹ 

ϿϹ Ϲ  Ͼϴ Ͼϴ ϴ, ϴ Ͼ Ϲ ϼ ϴ  ϶Ϲ   ϼ ϼϺ   ϸϹϾϼ 

Ͼ Ͽϼ ϶ Ϸ  ϴ ϼϿϴ ϴ. ϖ ϷϿϴ  ϵϿ Ͼ ϶ ϼ϶ϴ Ϲ  Ϻ Ϲ 

Ͽϴ ϼ  . ϖ Ϲ ϴ  ϴ ϶Ͼϼ ϶ Ϲ ϼ  ϿϹ Ϲ ϶ Ͼϴ Ͼϴ ϴ Ͼ ϶ϹϿϿϹ ϴ  

ϿϹ Ϲ ϶ ϵ ϴ ϿϹ ϼ   ϼ϶ϴ Ϲ  Ϻ Ϲ Ͽϴ ϼ . 

Ϝ Ͽ ϻ ϶ϴ ϼϹ ϹϸϿϴϷϴϹ Ϸ  ϸ϶ ϸϹ Ϸ  ϴ ϺϹ  ϼϻϼ  

Ϲ  ϴ ϻϴ Ϲ  Ͼϴϻϴ  ϼ Ͽ ϻ ϶ϴ ϼ  ϻϴ Ͽ ϼ ϹϿ  Ϲ Ͽϼ Ϲ ϴ ϴ 

,Ͼ Ͻ ϼ ϹϹ  ϶ Ͼ  ϼ . ϦϴϾ ϺϹ Ϻ  ϶Ϲ ϴ  ϴϺ  

ϵ Ͼ  ϴ ϵϹϻ ϼ Ͽ ϻ ϶ϴ ϼ  ϶ϴ Ͼϼ. Ϟ ϵϴ Ͼ Ϲ  ϹϺϸ  ϵ Ͻ ϴ 

ϵ Ͽ ϴ . 

 

 
1 – Ϲ ϴϿ ϴ  ϴ ; 2,3,4 – ϴϸϼϴϿ Ϲ ϵϿ Ͼϼ; 5 – ϵ ϴ ϿϹ ϼϹ; 6 – Ͼϴ Ͼϴ ; 7 – ϶Ϲ  

ϴ  ϴ; 8 – ϼϺ  ϴ  ϴ, 10 – ϶ Ͻ Ͽ Ͼ 

Ϥϼ Ͼ 19 – Ϙ϶ ϸϹ Ͻ  Ͼ ϴϾ Ϸ  ϼ ϴ. 
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2.16    

 

ϧ Ͽ ϼϽ ϻϴ ϶  ϷϾ Ϸ  ϼ ϴ ϸϿ  ϶ ϹϻϹ ϶ ϴ ϶. ϖ ϹϷ  

ϴ϶ ϶ ϸϼ  ϵϿ Ͼ Ͽ Ϲ ϼ , ϶ Ͽ Ϲ Ͻ ϼϻ ϶ Ϲ ϹϽ Ͽϴ ϼ Ͻ 

ϵ Ͽ Ͼϼ, ϶ Ϲ  Ͽϴ ϼ  ϵ Ͽ Ͼ  ϶ϾϿ ϴϹ  ϶ ϶ Ͻ ϴ϶  

϶ Ϲ  Ͽϴ ϼ ϴ  ϵ Ͽ Ͼϴ, Ͼ  Ϻ  ϻϴ Ͽ Ϲ ϼ  

Ϸϴϻ ϵ ϴϻ Ͻ ϿϹϷ ϴ ϼϻϼ ϹϽ Ϲϸ Ͻ ϸ Ͼ Ͽϼ Ϲ  ϸϴ϶ϿϹ ϼϹ   . 

ϣ ϼ  Ϸ , Ͽ ϼϽ ϻϴ ϶  ϼ ϹϹ  ϶ ϶ ϹϽ Ͼ Ͼ ϼϼ ϷϼϵϾϼϹ 

ϵϾϼ, ϶ ϸ ϼϹ ϻϴ ϹϸϹϿ  ϹϻϹ ϶ ϴ ϴ, ϸϿ  ϶ ϻ Ϻ ϼ ϹϷ Ͽϼ ϶ϴ ϼ  

Ϲ Ϲ Ϲ Ϸ  ϸϴ϶ϿϹ ϼ  ϶  ϶ Ϲ ϹϽ Ͽϴ ϼ Ͻ ϵ Ͽ Ͼϼ  Ϸϴϻ ϶ Ͻ 

Ϲϸ Ͻ. 

ϖ Ϲ  Ͽϴ ϼ ϴ  ϵ Ͽ Ͼϴ  ϼϾϴ ϴϹ   Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ, 

Ϲ  ϴ  ϻϸϴ϶ϴ  ϻϴϾ Ϲ ϴ ϶  ϹϺϸ   ϼ ϹϻϹ ϶ ϴ  

ϼ ϼ ϴϹ  Ͽ ϺϹ ϼ  ϴ Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ. ϖ Ϲ  Ͽϴ ϼ ϴ  

ϵ Ͽ Ͼϴ ϵ ϴϻ Ϲ  Ϲ Ϲ Ϲ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ ϸ ϼϹ  ϸ ϸϴ϶ϿϹ ϼϹ ϴ 

Ϲ Ͼ  ϹϻϹ ϶ ϴ ϴ Ϲ Ϲϻ ϶ Ϲ  Ͽϴ ϼ  ϵ Ͽ Ͼ   ϼ ϸϹ Ϻϼ  

ϿϹϷ ϴ ϼϻϼ ϼϹ Ϸϴϻ . ϫϹ Ϲϻ ϷϼϵϾ  ϵϾ   ϴϹ  Ϸϴϻ ϶ϴ  Ϲϸϴ ϶  

϶ Ϲ  Ͽϴ ϼ Ͻ ϵ Ͽ Ͼϼ  ϼ ϻϸϴϹ  Ϲ Ϲ Ϲ Ϲ ϸϴ϶ϿϹ ϼ . 

Ϙϴ Ͻ ϻϴ ϶  ϸϴϹ  ϶ ϻ Ϻ  ϵ ϴϻ ϶ ϶ϴ  Ϲ Ϲ Ϲ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ 

Ϲ Ͼ  ϹϻϹ ϶ ϴ ϴ. ϱ  ϻ϶ Ͽ Ϲ  ϼ Ͽ ϻ ϶ϴ  ϹϷ  ϾϴϾ Ϲϸ ϶  

ϷϹ Ϲ ϼϻϴ ϼϼ ϴ ϶ϴ ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ , 

Ͻ ϶ϴ ϸϿ  ϸϴϿϹ ϼ  Ͽ ϺϹ ϼϽ  Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ, Ͻ ϶ϴ ϸϿ  

϶ Ͼϴ Ϸϴϻϴ, ϼ϶ ϹϷ  ϸ  ϼϻ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϵ ϶ ϸ ϶.  

ϕϿϴϷ ϸϴ  ϿϹϷ ϴ ϼϻϼ ϹϽ Ϸϴϻ ϶ Ͻ Ϲϸ  ϶  ϶ Ϲ ϹϽ 

Ͽϴ ϼ Ͻ ϵ Ͽ ϾϹ ϻ϶ Ͽ Ϲ  ϼ Ϲ  ϻϴ ϶  ϸϿ  Ϲ ϼ  Ϻϴ ϶ ϴϸ  

 

 

 



 64  
 

 ϶ Ͽ ϴϹ ϶ ϻϷ ϴ ϼ . ϖ Ͽ ϴϹ Ϻϴ ϴ ϼϻ ϽϸϹ  ϴϻ ϶ ϷϼϵϾ Ͻ 

ϵϾϼ ϼ ϶ ϸ ϿϹϷ ϴ ϼϻϼ ϼ  Ϸϴϻ ϶ ϶ ϴ ϶  ϴϸ . 

 

 
1 – ϵ Ͽ Ͼϴ; 2 - Ϲ Ͼϴ ϹϻϹ ϶ ϴ ϴ; 3 – ; 4 - ϶ Ϲ  Ͽϴ ϼ ϴ   ϵ Ͽ Ͼϴ;           

5 - ϷϼϵϾϴ  ϵϾϴ 

Ϥϼ Ͼ 20 – ϛϴ ϶  ϷϾ Ϸ  ϼ ϴ 

 

2.17   

 

ϛϴ ϼ ϴ   ϸϴ ϶ Ͽ ϼϼ ϸ ϿϺ ϴ ϼϻ϶ ϸϼ  ϸϹϿ  

ϼ ϼ ϼϿϼ ϴ ϶ϿϹ ϼ ϴ ϴ  ϹϻϹ ϶ ϴ Ϲ Ͽ ϼϹ ϼϹ ϼϾϴ ϼ. 

ϖ ϻ  ϻϴ ϼ  Ͽ ϼϹ ϼϹ ϼϾ ϶ ϸ ϿϺ  ϶ ϸϼ  ϴ ϶  ϴϸ 

ϾϴϺϸ Ͻ Ϲϸϼ ϼ ϹϽ ϸ ϴ ϹϿ Ͻ ϴ ϴ ϴ , Ϸ ϴ ϼ Ϲ Ϲ Ͽ ϴ ϼϹ  

ϴϸϼ  5 .  

Ϡ Ͽ ϼϹ ϼϹ ϼϾϼ, ϴ ϴ϶Ͽϼ϶ϴϹ Ϲ ϴ ϹϻϹ ϶ ϴ Ϲ, ϼϻϷ ϴ϶Ͽϼ϶ϴ  ϼϻ 

Ͼ ϷϿ  Ϲ Ϻ ϹϽ ϼϿϼ ϵ  Ͽ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  Ϲ Ϲ ϹϹ 100 
2.   

ϘϿ  ϻϴ ϼ   Ͼ ϻϼϼ Ͽ ϼϹ ϼϹ ϼϾϼ ϼ Ͼ ϶ ϶ϴ  ϼϿϼ Ͼ ϴ . 

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϿϹϾ ϴ ϼ Ϲ Ͼ Ͻ ϵϹϻ ϴ ϼ Ϲ Ϲ ϸ Ͼ  ϸ ϿϺ  



 65  
 

ϻϴϿϼ϶ϴ  ϶ ϹϻϹ ϶ ϴ  ϵϹϻ ϴϻϵ ϻϷϼ϶ϴ ϼ , ϴ ϿϹ ϼ  ϼϿϼ ϵ Ϸ  

Ϲ Ϲ Ϲ ϼ϶ϴ ϼ .  

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϿϹϾ ϴ ϼ Ϲ Ͼ Ͻ ϵϹϻ ϴ ϼ Ϲ Ϲ ϸ Ͼ  

ϸ ϿϺ  ϻϴϿϼ϶ϴ  ϶ ϹϻϹ ϶ ϴ  ϵϹϻ ϴϻϵ ϻϷϼ϶ϴ ϼ , ϴ ϿϹ ϼ  ϼϿϼ 

ϵ Ϸ  Ϲ Ϲ Ϲ ϼ϶ϴ ϼ  (ϻϴ ϼ ϾϿ Ϲ ϼϹ  Ͽ ϴϹ϶, Ͼ Ϸϸϴ Ϲ Ͽ ϷϼϹϽ 

Ϲϸ Ϲ  Ϲ Ϲ Ϲ ϼ϶ϴ ϼϹ ϼ ϵϹ Ϲ Ϲ  Ϲ ϼϴϿ Ϲ Ϲ  

ϿϹϾ ϴ ϼ Ϲ Ͼ Ͻ ϵϹϻ ϴ ϼ). 

 

2.18   

 

ϖ ϸϴ  ϴϻϸϹϿϹ ϹϾ ϼ ϶ϴ  ϹϻϹ ϶ ϴ  ϸϿ  ϴ Ϲ ϼ  ϵϹ ϻϼ ϴ, 

϶ Ϲ ϹϷ  ϴ ϴϾ Ϲ ϼ ϼϾϼ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 2.8. 

 

ϦϴϵϿϼ ϴ 2.8 – Ϣ ϶ Ϲ ϴ ϴϾ Ϲ ϼ ϼϾϼ 

ϖϹϿϼ ϼ ϴ ϛ ϴ Ϲ ϼϹ 

ϖ ϴ ϹϻϹ ϶ ϴ ϴ - H 13 

Ϟ Ͽϼ Ϲ ϶  ϶ - N 8 

Ϥϴϸϼ  ϹϻϹ ϶ ϴ ϴ – r 11,5 

ϨϴϾ ϼ Ϲ ϾϼϽ ϵ Ϲ  ϹϻϹ ϶ ϴ ϴ - V 4928 

ϥ ϹϷ ϶ϴ  ϴϷ ϻϾϴ - S 2,04 

ϖϹ ϶ϴ  ϴϷ ϻϾϴ - mw  0,19 

ϖ ϴ Ͽϴ϶ϴ ϹϽ Ͼ ϼ – h 0,5 
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3    
3.1  ,     

 

Ϥ Ͼ ϶ ϸ ϶  ϸ ϿϺ  ϶ ϶Ϲ ϶ϼϼ ϶ Ϲ Ϲ ϼ ϴ ϼ ϼ 

ϴ϶ϼϿϴ ϼ  ϴϻ ϴϵ ϴ  ϼ ϶Ϲ ϸϼ  ϼ Ͼ ϼ   Ϲ ϼ Ϲ Ͼ  

ϵ Ͽ Ϻϼ϶ϴ ϼ  ϻϴ ϹϻϹ ϶ ϴ ϴ ϼ, ϴ ϴ϶Ͽϼ϶ϴ  ϶ Ϲ Ϲ ϼ Ϲ ϾϼϹ 

Ϲϵ ϶ϴ ϼ   ϴϸϻ  ϻϴ Ͼ Ͽ ϴ ϴ ϼϹϽ, ϸϹ Ϻϴ ϼϹ ϼ Ϲ ϸ  Ϲ϶ϼϻϼϼ 

϶Ϲ ϼϾϴϿ  ϴϿ  ϹϻϹ ϶ ϴ ϶ ϼ Ϲ ϼ  Ͼ Ϲ  Ͽ ϶ϼ ,  

Ϲ  Ϲϵ ϶ϴ ϼϽ ϶ Ϲ Ϲ  ϴ ϸϴ ϶. 

ϦϹ ϼ Ϲ Ͼϼ  ϵ Ͽ Ϻϼ϶ϴ ϼϹ  ϼ Ͼ Ͽ ϴ ϴ ϼϹϽ ϹϻϹ ϶ ϴ ϶ ϸ ϿϺ  

ϵ  ϶ ϻϿ ϺϹ  ϴ Ͼ϶ϴϿϼ ϼ ϼ ϶ϴ  ϴϵ ϼϾ ϶, ϵϹ Ϲ ϼ϶ϴ ϼϽ 

϶ Ϲ϶ Ϲ Ϲ Ϲ ϶ ϺϸϹ ϼ  ϵ Ͽ Ϻϼ϶ϴ ϼ , ϶ϹϸϹ ϼϹ Ϻ ϴϿ ϶ ϴ 

ϵ ϸ ϶ϴ ϼ , ϴ Ϲ ϼ  ϵ ϴ ϺϹ  Ͽ Ͼ. 

ϤϹϻ Ͽ ϴ  ϶ Ͽ Ϲ  ϴϵ  ϸ ϿϺ  ϵ  ϻϴ ϼ ϴ  ϶ Ϻ ϴϿ  

ϴ ϶ Ϸ  ϵ ϸ ϶ϴ ϼ . ϛϴ ϴϸϾ Ͻ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ ϸ ϿϺ  

϶ ϸϼ  Ϲ ϼ ϸϼ Ϲ Ͼ Ϲ ϴϵϿ ϸϹ ϼϹ. ϖ Ϲ ϶ Ϲ Ϲ Ϲ Ϸ ϸϴ Ͼ Ͽ ϴ ϴ ϼϼ 

ϹϻϹ ϶ ϴ ϶ Ϲϵ Ϲ  ϹϺϹϷ ϸ  ϶ ϸϼ  ϼ϶ϹϿϼ ϶ϴ ϼϹ ϶ ϴ Ϲ Ͼϴ  

Ͼ ϴϽϾϼ ϸ ϼ ϴ ϼϿϼ ϶Ϲ ϴ ϼϺ ϹϷ  ϴ Ϲ Ϲ ϹϹ Ϲ  ϶ ϶ ϼ Ϲ Ͼϴ , 

 Ϲ ϹϺϹ Ϲ  ϾϴϺϸ Ϲ 6 . ϖ ϿϹϸ ϼϹ Ϸ ϸϴ Ͼ Ͽ ϴ ϴ ϼϼ ϿϹ 

ϴϵϼϿϼϻϴ ϼϼ ϴϸϾϼ ϿϹϸ Ϲ  Ϲ ϼ ϸϼ Ϲ Ͼϼ ϶ ϸϼ  Ͼ Ͽ Ϲ ϻϴ Ϲ  

ϼ϶ϹϿϼ ϶. ϘϿ  ϻϴ Ϲ ϴ ϴϸϾϼ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ ϴ ϴ ϾϹ ϸ ϿϺϹ  

ϵ  ϴ Ͽ ϺϹ  ϷϿ ϵϼ Ͻ Ϲ Ϲ , ϻϴϾϴ ϶ϴϹ Ͻ  ϼϺϹ ϼ Ϲ 

ϴϿ  ϹϻϹ ϶ ϴ ϶ ϵ Ϲ ϶ ϼ ϴ ϼϹ ϼ  ϸϹϿ  ϶ϴ  ϶ϴ  

ϼϺ ϼ  ϶ Ͼ ϴ ϴ Ͽ ϺϹ Ϲ ϶Ϲ ϼϾϴϿ , ϶ϴ  ϼ϶ϴ Ͼϼ 

ϼϺ ϹϷ  ϴ Ͼ ϸ ϼ , ϶ϴ  Ͼ ϴϽϾ ϶ ϸ ϼ ϴ ϼ ϼϿϹϷϴ ϼ  ϴ ϼ 

϶ Ϸ  Ϲ ϴϿϿϴ. ϤϹϻ Ͽ ϴ  ϴ ϶ ϶ ϸ ϿϺ  ϵ  ϻϴ ϼ ϴ  ϶ 

Ϻ ϴϿ  ϴ ϶ Ϸ  ϵ ϸ ϶ϴ ϼ . ϣ ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ Ϲ ϼ  ϶ 

϶ϴ  ϼϿϼ ϶  Ϲ ϴϿϿϹ ϸϹϽ ϶ ϼϽ ϹϻϹ ϶ ϴ  ϸ ϿϺϹ  ϵ  

Ϲ ϹϸϿϹ  Ϻ Ϲ  ϼ ϼ Ϲ . ϣ ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ Ϲ ϼ  ϶ ϶ϴ  ϼϿϼ, ϶ 

϶  Ϲ ϴϿϿϹ Ϲ Ͼϼ ϻϴ Ͽ Ϲ Ͻ ϹϻϹ ϶ ϴ  ϸ ϿϺϹ  ϵ  Ϻ Ϲ  
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Ͽ  ϼϿϼ ϴ ϼ  ϶ ϻϴ϶ϼ ϼ ϼ  ϶ϼϸϴ ϹϷ  Ϲ ϴ. ϖ ϶ϿϹ Ϲ 

ϵϿϹ Ϲ Ϲ ϴ ϶ϴ  Ϲϸϼ Ϲ ϼϽ ϸ ϿϺ  ϵ  ϴ Ϲ  ϷϿϴ  

Ϲ  Ϻ Ͽϴ . ϦϹ ϼ Ϲ ϾϼϽ ϴϸϻ  ϼ Ϲ  ϴϿ  Ͽϴ϶ϴ ϼ  

Ͼ  ϸ ϿϺ  ϼϻ϶ ϸϼ  ϷϿϴ  Ϝ Ͼ ϼϼ  ϵ Ͽ Ϻϼ϶ϴ ϼ  

ϴϿ  Ͽϴ϶ϴ ϼ  Ͼ  ϤϘ 39-30-185—79( ϼϿ. 1, . 41). ϡϴϸϻ  ϼ 

Ϲ  Ͽϴ϶ϴ ϼ  Ͼ  ϶ ϸ  ϷϿϴ  Ϲ ϼ Ϲ Ͼ Ͻ ϼ 

Ͼ Ͽ ϴ ϴ ϼ Ͻ ϸ Ͼ Ϲ ϴ ϼϼ, Ϲϸ ϶Ͽ Ϲ Ͻ Ϸϴ ϼϻϴ ϼ -

ϴϻ ϴϵ ϼϾ ϶ Ͼ Ͼ ϼϽ Ͽϴ϶ϴ ϼ  Ͼ . ϖ ϸϹ Ͼ Ͽ ϴ ϴ ϼϼ 

Ͽϴ϶ϴ ϼ  Ͼ  ϸ ϿϺϹ  ϶ ϸϼ   ϶ ϶Ϲ ϶ϼϼ  Ϸ ϴ ϼϾ , 

ϴ ϶ϿϹ Ͻ Ͼ ϶ ϸ ϶  Ϲϸ ϼ ϼ . ϖ ϶Ϲ Ϲ  Ͽ ϺϹ ϼϼ  

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϶ ϸϼ  Ϲ Ϲϻ ϶Ϲ ϶ Ͻ Ͽ Ͼ, ϶ Ϲ  

Ͽ ϺϹ ϼϼ Ϲ Ϲϻ Ͽ Ͼ-Ͽϴϻ ϶ ϼϺ Ϲ  Ϲ ϹϻϹ ϶ ϴ ϴ. 

ϣ ϼ Ϲ ϸ ϿϺ  ϵ  ϶Ϲ Ϲ  ϶ϼϹ Ϲ Ϲ ϸ Ͼ ϴ ϶ 

ϹϾϴ  ϼ Ϲ ϴϿ Ͻ ϴ ϼ, ϴ ϹϽ ϾϴϵϹϿ  ϼ Ϲ  ϻϴϻϹ ϿϹ ϼ , ϴ ϴϾϺϹ 

ϴ Ϲ ϼϹ ϹϿ ϼ ϿϹ Ϲ ϶ ϻϴ ϶ ϶ ϴ ϴ϶Ͽ ϼ  ϹϾ ϼ 

Ͼ Ͽ Ϲ϶ Ϸ  ϻϴϻ ϴ ϹϺϸ  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼ Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ. Ϣ  

Ͽϴ϶ϴ ϼ  Ͼ  Ϲ ϵ ϸϼ  ϶ ϸϼ  ϶ ϴ ϶ϿϹ Ͻ Ͼϼ, ϶Ϲ Ͼϼ 

϶ Ϸ  ϹϻϹ ϶ ϴ ϴ ϵ ϸ ϶ϴ ϼ . ϣ ϼ ϴ ϾϹ ϴ Ͽϴ϶ϴ ϼ  Ͼ ϴ  

Ϲ Ϲ ϸ Ͼ ϴ Ϻ  ϶ ϼ  ϼ ϼ  Ϲϼ ϴ϶ ϼ. ϖ Ͽ ϴϹ 

ϴϻϷϹ Ϲ ϼϻϴ ϼϼ Ͽϴ϶ϴ ϼ  Ͼ  ϼϿϼ Ͼ ϵ ϶ ϹϻϹ ϶ ϴ  Ϲ ϵ ϸϼ  

϶ ϵ ϸϼ   Ϲ Ϲ ϸ Ͼ ϴ  ϧϾϴϻϴ ϼ  ϸϹϷϴϻϴ ϼϼ ϹϻϹ ϶ ϴ ϴ . 

ϤϹϻ Ͽ ϴ  ϶ ϼ Ϲ Ϲ ϴϵ  ϸ ϿϺ  ϵ  ϻϴ ϼ ϴ  ϶ 

Ϻ ϴϿ  ϶ ϶ Ϸ  ϵ ϸ ϶ϴ ϼ . ϣ ϸ϶Ϲ ϺϹ Ϲ Ͼ ϻϼ  

ϴϻ Ϲ ϼ  ϶Ϲ ϼ ϸϹ ϴϿϹϽ Ͽϴ϶ϴ ϼ  Ͼ  Ϲ ϵ ϸϼ  ϻϴ ϼ ϼ  

ϴ ϼϾ ϻϼ  Ͼ ϼϹ   ϵϿ ϸϹ ϼϹ  Ϲϵ ϶ϴ ϼϽ ϼ ϶ Ϸ  ϹϾ ϴ 

ϼ ϴ ϼ  ϣ ϴ϶ϼϿ. 

ϣϼ Ϲ ϴϸϾϼ, Ϲϸϴ ϼϹ ϴ Ͽϴ϶ϴ ϼ  Ͼ ϴ  ϹϻϹ ϶ ϴ ϶ 

 Ϲ ϼ ϼ Ϲ ϼ, Ϲϵ Ϲ  ϵ ϴ  ϷϿϴ  Ϲ ϼϴϿ  Ϸ ϴ ϼϾ , 

ϴ϶ϿϹ Ͻ ϷϿϴ϶  Ͼ ϶ ϸϼ ϹϿϹ  Ϲϸ ϼ ϼ . ϧϸϴϿϹ ϼϹ ϼ  

ϴϸϾ ϶ Ϲϵ Ϲ  ϶ ϸϼ  ϼ ϶ Ͽ Ϲ ϼϼ Ϲϵ ϶ϴ ϼϽ ϵϹϻ ϴ ϼ, 
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ϼϻϿ ϺϹ  ϶ ϴ ϼ  ϴ϶ϼϿϴ . ϣ ϶Ϲ ϼ  ϷϹ Ϲ ϼ  ϶ϴ  

Ϲϸϼ Ϲ ϼϽ Ͽϴ϶ϴ ϼ  Ͼ  Ϲϵ Ϲ   ϶ Ͽ   Ϝ Ͼ ϼϼ 

ϹϸϹϿϹ ϼ  ϷϹ Ϲ ϼ ϼ ϶ϴ  Ϲϸϼ Ϲ ϼϽ Ͽϴ϶ϴ ϼ  Ͼ . 

Ϣ Ϲ Ϲϸ , Ͼϼ ϶ϹϸϹ ϼ  ϴϸϻ ϴ, ϴ ϴϾϺϹ Ͼ Ͽϼ Ϲ ϶  ϴϵ   

ϵ ϿϹϸ ϶ϴ ϼϹ Ϲ ϼ Ϲ Ͼ Ϸ  ϼ  ϹϻϹ ϶ ϴ ϴ ϹϷ Ͽϼ  

Ϥ Ͼ ϶ ϸ ϶   ϵ ϿϹϸ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϶. Ϣ  ϼ ϸϹ ϹϾ Ͼ ϼ  

ϹϻϹ ϶ ϴ ϶ ϶Ϲ ϴ  Ϲ ϼϴϿ ϼ ϵ ϼϷϴϸ , ϵ Ϲ Ϲ  Ͼ ϶ϹϸϹ ϼ   

Ͼ ϿϹϾ ϴ ϴϵ  ϼ ϴϵϺϹ Ϲ Ϲ ϵ ϸϼ ϼ ϼϵ ϴ ϼ ϼ 

ϼ Ϲ ϴ ϼ.  

ϡϴ ϶ϴ ϼϼ Ϲϻ Ͽ ϴ ϶ ϴϸϻ ϴ ϶ Ͽ Ϲ  Ϸ ϸ ϶ Ͻ Ϸ ϴ ϼϾ 

Ͼϴ ϼ ϴϿ Ϸ  Ϲ ϴ ϼ ϼ ϶ϴ  ϵϿ ϸϹ ϼ  ϵϹ Ϲ Ϲϵ Ͻ Ͻ ϴϵ  

ϹϻϹ ϶ ϴ Ϸ  ϴ Ͼϴ  ϼϹ , ϴ Ϲ ϼ  ϼ  Ϲ Ϲ ϸ Ͼ ϶. 

ϡϴϻ ϴ Ϲ Ϲ Ͼ Ͼϴ ϼ ϴϿ  Ϲ  ϹϻϹ ϶ ϴ  Ϲϵ Ϲ  ϶ ϶ Ϲ  

϶ϾϿ ϼ   ϶ ϼ Ͼ Ͼϴ ϼ ϴϿ Ϸ  Ϲ ϴ Ϲϸ ϼ ϼ  ϴ ϿϹϸ ϼϽ Ϸ ϸ. 

ϣ ϼ  Ϲϵ Ϲ , ϵ  ϸϷ ϶Ͼϴ Ͼ Ϲ  ϵ Ͽϴ ϶ Ͽ Ϲ ϴ 

ϻϴϵϿϴϷ ϶ Ϲ Ϲ ; Ϲ Ϲ ϴϵ  Ϲϸ ϴ϶ϿϹ   ϶ Ϲ Ϲ ϵ ϸϼ Ϲ 

ϴ Ϲ ϼϴϿ , ϼ Ϲ  ϼ  ϴϵ ϼ ϼ. 

ϘϿ  ϴ϶ϿϹ ϼ  ϹϸϹϿϹ ϼ  ϴ ϴϾ Ϲ ϴ, ϵ Ϲ ϴ ϼ ϻϴ ϴ  Ϲ  

ϴϵ  ϴ ϹϻϹ ϶ ϴ , ϶ Ϲ Ϲ  ϶ Ͽϴ  Ͼϴ ϼ ϴϿ Ϸ  Ϲ ϴ, Ϲϵ Ϲ  

ϴ϶ϼ  Ϲϸ϶ϴ ϼ ϹϿ  ϸϹ ϹϾ  ϶Ϲϸ  ϼ Ϲϵ Ϲ ϴ  ϹϾ -

Ϲ ϴ  ϸ Ͼ Ϲ ϴ ϼ . 

ϦϹϾ ϼϽ Ϲ  Ϲϵ Ϲ  Ϲϸ Ϲ  ϶ Ϸ ϴ ϼϾϹ Ϲ ϹϺϹ ϸ Ϸ  

ϴϻϴ ϶ Ͽ Ϸ ϸϴ, Ϲϸ ϼϽ — ϸϼ  ϴϻϴ ϶ ϸ϶ϴ Ϸ ϸϴ. ϣϹ Ϲϸ Ϲ  ϹϻϹ ϶ ϴ  

Ϲϵ Ϲ  Ϲ   Ϲ ϼϴϿ Ͻ Ͼ ϼ ϼϹϽ, ϴϻ ϴ Ϲ Ͻ ϼϾϴϻ  

Ͼ ϶ ϸ ϶  Ϲϸ ϼ ϼ . 
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3.2    
 

Ϟ ϻϼ  Ϲ ϴϿϿϼ Ϲ Ͼϼ  ϴ ϹϽ ϹϻϹ ϶ ϴ ϶  ϼϿ  ϼϺϴϹ  Ͼ 

Ͼ Ͽ ϴ ϴ ϼ Ͻ ϴϸϹϺ ϼ ϹϻϹ ϶ ϴ ϶ ϼ ϴ ϴ ϴ , ϴϸϴϹ  Ͼ  

Ͽ Ϻϵ , ϶ ϻ ϼϾϴϹ  ϴϻ Ϲ ϼϹ ϹϾ  ϴ Ͼ ϶ ϶ Ͼ Ͼ ϼϽ ϼ ϺϹ  

ϼ϶Ϲ ϼ Ͼ ϴ϶ϴ ϼ  ϶ ϹϻϹ ϶ ϴ  ϴ ϾϹ ϼ Ϲ  ϴ ϼ Ϸ  

Ϲ Ϲ ϸ Ͼ ϴ. 

Ϣ ϶  Ϲ ϸϴ  Ϲϸ ϶ ϴ Ϲ ϼ  ϼ ϻϴ ϼ  ϴ ϹϽ ϶Ϲ ϹϽ  

ϹϻϹ ϶ ϴ ϶  Ϲ  ϼ Ϲ Ϲ ϸ Ͼ ϶  Ͼ ϻϼϼ Ϻ  Ϲ ϼ Ϲ ϸ 

Ͼ ϴ Ͼϴ ϿϴϾ Ͼ ϴ ϼ ϼ Ϲ ϴϿϿϼϻϴ ϼ ϼ Ͼ ϼ ϼ, ϼ Ͽ ϻ  

ϿϹϾ ϼ ϼ Ϲ Ͼ  Ͼϴ ϸ  ϻϴ ϼ , ϴ ϴϾϺϹ ϼ Ϲ Ϲ ϼϹ ϼ Ϸϼϵϼ ϶ 

Ͼ ϻϼϼ.  

 ϣ ϼ ϶ ϵ Ϲ Ϲ ϸϴ ϻϴ ϼ  ϹϻϹ ϶ ϴ ϴ  Ͼ ϻϼϼ ϹϸϹϿ Ϲ  

Ͼ  Ͼ ϻϼϼ, Ͽ ϶ϼ ϼ ϼ Ͽ ϻ ϶ϴ ϼ , Ͼ Ͻ Ϲ Ϲ ϸ Ͼ ϴ 

ϼ Ϲ ϼϾ - Ͼ ϼ Ϲ Ͼϼ ϼ Ͼϴϻϴ ϹϿ . 

ϖ ϵ  ϿϴϾ Ͼ ϴ Ϸ  Ͼ ϼ  Ϻ , ϵ   Ϲ ϴϺϴϿ  ϴ 

Ͼϴ Ϲ ϶  Ϲ Ϲ ϸ Ͼ ϴ, ϼ ϹϿ  ϽϾ  Ͼ ϶ ϻϸϹϽ ϶ϼ  ϶ ϸ  ϼ 

ϴ Ϲ Ϸ  ϶ ϻϸ ϴ ϶ Ϲ ϼ ϸ Ͼ Ͽ ϴ ϴ ϼϼ ϹϻϹ ϶ ϴ ϴ. ϟϴϾ Ͼ ϴ Ϲ 

Ͼ ϼϹ ϸ ϿϺ  ϼ Ϲ  ϴϸϷϹϻϼϹϽ Ϸ ϶ Ͼ Ͼ Ϲ ϴϿϿϼ Ϲ Ͼϼ  ϴ  

ϹϻϹ ϶ ϴ ϴ ϼ ϶ϻϴϼ ϸϹϽ ϶ϼϹ Ϸ ϶ Ͼ ϼ ϴϿϹϽ. ϦϴϾ Ϲ Ͼ ϼϹ ϵ ϸϹ  

϶Ϲ ϶ ϶ϴ  ϴ   ϿϹϾ ϴ ϼ Ϲ Ͼ Ͻ ϼ Ͼ ϵϹϻ ϴ ϼ. 

ϥ ϶Ϲ Ϲ ϼϹ ϴϵ   ϻϴ ϼ Ϲ Ϲ ϴϿϿ Ͼ Ͼ ϼϽ  Ͼ ϻϼϽ Ϸ  ϼϻ ϴ 

ϴϸϿϹϺϼ  ϶Ϲ ϶ ϶ϴ  Ϲϵ ϶ϴ ϼ , Ϲϸ ϴ϶ϿϹ Ϲ ϧϾϴϻϴ ϼ   

ϻϴ ϼ Ϲ ϹϻϹ ϶ ϴ ϶  Ͼ ϻϼϼ ϴ ϼ  ϴ϶ϼϿ. 

 

3.3     
 
ϤϹϻϹ ϶ ϴ  ϵ ϻϴ ϹϿ  ϸ ϿϺ  Ͻ ϼ Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼ Ϲ ϼ ϴ ϼϹ. 

ϤϹϻϹ ϶ ϴ ϴ   Ͽϴ϶ϴ ϹϽ Ͼ Ϲ, ϴϸϿϹϺϼ  ϹϷ Ͽ  ϶Ϲ  ϴ 

ϷϹ Ϲ ϼ    ϼ Ͼ ϵϴ. Ϝ ϴ ϼϹ ϹϻϹ ϶ ϴ ϴ ϴ ϼ ϴ  ϿϹ 

ϻϴ϶Ϲ Ϲ ϼ  ϶ Ϲ  ϴϵ  ϶ ϻϴ Ϲ  ϴϺ  ϼ Ͼ ϿϹ , Ϲ Ϲϸ 
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Ϲϸϼ Ϲ ϼϹ  ϴ ϵϾ ϶ Ͼ ϹϻϹ ϶ ϴ  ϼ ϿϹ Ͼ ϴ ϼ  ϴϵ   

ϵ϶ϴϿ ϶ϴ ϼ  ϹϻϹ ϶ ϴ ϴ. 

ϣϹ Ϲϸ ϼ ϴ ϼϹ  Ϲ ϵ ϸϼ  Ϲϸ ϴ϶ϼ  ϶  Ϲ ϼ Ϲ Ͼϴ  

ϸ Ͼ Ϲ ϴ ϼ , Ϲϸ Ϲ  ϴϻϸϹϿϴ ϼ  ϼϻ϶ ϸ ϶ , ϴϺ  ϼ 

Ͼ Ͽ  Ͼϴ Ϲ ϶ϴ ϹϻϹ ϶ ϴ ϶. Ϝ ϴ ϼϹ Ϲ ϵ ϸϼ  ϶ ϸϼ  

ϵϿ ϸϴ    Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ͼϴ Ͻ ϼ ϴ ϼϽ, Ͼ ϴ  ϶Ͽ Ϲ  

ϴ϶ Ͻ ϴ  ϣϣϤ. ϗϼϸ ϴ϶Ͽϼ Ϲ ϾϼϹ ϼ ϴ ϼ  ϼ  ϴ ϼ ϴ  ϴϿϼ϶  

϶ ϸ  Ϲ ϶ϴ ϴ ϶Ϲ  ϻϴϿϼ϶ϴ ϸ Ͼ ϴ ϼϿϼ ϺϹ ϸ  ϶  Ͼ Ͽ Ϸ  

϶Ϲ ϼ , ϶ Ͼ  Ϲϸ Ϲ  ϸϿ  Ϸ ϴ ϼ Ϲ ϼ  ϶  ϴ Ͽ Ϲ ϼ  

ϹϻϹ ϶ ϴ ϴ. ϡϴϵ  ϶ ϸ  ϼ  Ϲ ϶Ͽ   ϴϷ ϶   ϴ   

ϹϺ Ͼϴ ϼ  ϶ Ϲ Ϲ ϼ, Ϻ Ϲ ϸϿ  ϶ ϸϹ Ϻϼ϶ϴ ϼ  ϼ ϶ ϸϴ 

Ͼ Ͽ  ϴϸϻ ϶. 

ϖ  ϶ Ϲ  ϼ ϴ ϼϽ Ϲ ϵ ϸϼ  ϴ ϶ϼ  ϵ ϻ ϴ Ϲ ϼ , 

Ϲϸ Ϲϸϼ ϹϿ Ϲ ϻ ϴϾϴ ϼ Ͼϴϻ ϶ϴ ϼϹ ϴ  ϻ ,  ϴϸϼ   

Ϲ ϴ ϹϻϹ ϶ ϴ ϴ, ϴ϶  Ϲ Ϲ Ϲ ϸ϶  ϸϼϴ Ϲ ϶ ϹϻϹ ϶ ϴ ϴ. ϡϴ  

ϴ ϾϹ  Ϲ ϴϻ Ϲ Ϲ  ϴ ϺϸϹ ϼ  Ͽ ϸϹϽ, Ϲ ϶ ϻϴ   ϼ ϴ ϼ ϼ. 

ϖ Ϲ Ͼ Ͽ -ϼϻ Ϲ ϼ ϹϿ Ϲ ϼϵ , ϶Ϲ ϼϿϼ, ϻϴϸ϶ϼϺϾϼ ϶ Ϲ Ϲ  

ϵ ϶ ϸ ϶ ϸϿ  ϶ Ͽ Ϲ ϼ  ϶ Ϲ Ϲ  ϼ ϴ ϼϽ ϵ ϻϴ  ϴ ϸϼ  

ϻϴ ϹϸϹϿ  ϻ  ϵ϶ϴϿ ϶ϴ ϼ  ϼϿϼ ϸ Ϸ Ϸ  ϴ ϴϿ Ϸϼ Ϸ  ϻϴ ϼ Ϸ  

ϺϹ ϼ  ϴ ϴ ϼϼ Ϲ Ϲ Ϲ ϸ϶  ϸϼϴ Ϲ ϶ ϹϻϹ ϶ ϴ ϴ. 

ϕ ϼϷϴϸϴ ϶ ϸ ϼϹ ϼ ϴ ϼ  ϵ ϻϴ  ϵ  ϶ Ϲ Ϸ ϴ ϼ  ϴ Ϸ  

ϴ Ͼϴ. Ϥϴϻ Ϲ Ϲ ϼϹ Ͼ  ϹϻϹ ϶ ϴ ϴ ϴϻ Ϲ ϴϹ  Ϲ ϴ Ϲ Ϲ  Ϲ Ϲϻ 

10 ϼ  ϿϹ ϴ ϶ϿϹ ϼ  ϼ ϴ ϹϿ  ϴϷ ϻ Ͼ. 

Ϝ ϴ ϼϹ ϼ  ϶ ϸϼ  ϵϿ ϸϴ  Ϲ Ϲ ϴ  ϶ ϻϸ ϴ Ϲ ϼϺϹ 

5ºϥ. ϡϴ ϼ ϴ ϼ  ϹϻϹ ϶ ϴ ϶  Ϲ Ϲ ϴ Ͻ ϼϺϹ 5ºϥ ϵ ϻϴ ϴ ϵ  

ϻϸϴ ϴ Ϸ ϴ ϴ ϼ ϴ ϼϽ, ϴ ϴ϶Ͽϼ϶ϴ ϴ  ϴϵ   

Ϲϸ ϶ ϴ Ϲ ϼ  ϻϴ Ϲ ϻϴ ϼ   ϶ ϵϴ  ϶ ϸ , ϻϴϸ϶ϼϺϾϴ , ϴ ϴϾϺϹ ϵ Ϲ ϻϴ ϼϹ 

Ϲ Ͼ ϹϻϹ ϶ ϴ ϶. 

ϖ  ϶ Ϲ  ϶ ϹϷ  ϼϾϿϴ Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼ Ϸ  ϼ ϴ ϼ  Ͽ Ͼϼ, ϴ ϵϾϼ ϶ 

Ͼ Ϲ ϹϻϹ ϶ ϴ ϴ Ϲ ϵ ϸϼ  ϸϹ Ϻϴ  Ͼ . 
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ϣ  Ϲ Ϲ ϴϿϼ϶ϴ ϹϻϹ ϶ ϴ ϴ ϶ ϸ Ͻ Ϲϵ Ϲ  ϶Ϲ  ϼϹ  

ϴ Ͻ Ͼ Ͼ ϼϼ ϼ ϶ϴ  ϶ ϶. 

ϖ Ͽ ϴϹ ϶ ϻ ϼϾ ϶Ϲ ϼϼ Ϲ ϼ ϼϻ- ϸ Ͼ ϴ  ϸ ϼ ϴ ϼϿϼ ϶ ϻ ϼϾ ϶Ϲ ϼϹ 

Ͼ  Ϲ  ϴ Ͼϴ , Ϻ  ϴ ϶ϼ  ϼ ϴ ϼϹ, Ͽϼ  ϶ ϸ , 

ϴ ϶ϼ  ϼ ϼ ϴ϶ϼ  ϼ ϼ  Ϲ ϼ. ϙ Ͽϼ ϶ ϸϹ ϼ ϴ ϼ  ϶ Ϲ ϾϹ 

ϹϻϹ ϶ ϴ ϴ  ϵ ϸ  ϴϽϸϹ  ϶ϼ ϼ, Ϲ ϼ  ϼϿϼ Ϲ ϼ, ϼ ϴ ϼϹ 

Ϲ ϵ ϸϼ  ϹϾ ϴ ϼ  ϼ ϶ ϸϴ Ͽϼ ϴ ϸ  ϶  ϶ Ͽ ϴ : 

 Ϲ Ͽϼ ϸϹ ϹϾ  ϶ 1 Ϲ – Ͽ ; 

 Ϲ Ͽϼ ϸϹ ϹϾ  ϶  2-6 ϴ  – ϴ ϸϼ   ϼϺϹ ϴ ϸϼ  

ϸϹ ϹϾ ϴ; 

 Ϲ Ͽϼ ϸϹ ϹϾ ϴ ϶ 7 Ϲ ϼ ϶ Ϲ – ϸ  5 ϴ. 

ϤϹϻϹ ϶ ϴ , ϴ Ͽ Ϲ Ͻ ϶ ϸ Ͻ ϸ  ϶Ϲ ϴ ϹϾ Ͻ Ϲ Ͼϼ, ϸϹ Ϻϼ  

Ͼϼ ϸ ϴϷ ϻϾ Ͻ. ϤϹϻϹ ϶ ϴ  ϼ  ϼ ϴ  ϶ ϸϹ Ϻϴ϶ ϼ  

Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼ Ϲ ϼ ϴ ϼϹ, Ϲ Ͽϼ ϶ Ϲ Ϲ ϼϹ Ͼ ϴ Ϲ Ͼϴ  ϼϿϼ  Ͼ ϴ  

ϸ ϼ ϴ Ϲ ϵ ϴϻ  Ϲ Ͼϼ ϼ Ϲ Ͽϼ ϶Ϲ  ϶ ϸ  ϶ ϹϻϹ ϶ ϴ Ϲ ϴϹ  

Ϲ ϼϻ Ϲ . ϣ  ϻϴ϶Ϲ Ϲ ϼ  Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϼ  ϼ ϴ ϼϽ ϼ ϻϴ Ͽ Ϲ   

ϸ  Ͼ ϴϽ ϹϽ Ϲ Ͼϼ ϶ ϸ Ͻ ϹϻϹ ϶ ϴ Ϲ, ϶ ϸ  ϼϻ Ϲ Ϲ ϼ  ϾϿ Ϲ ϼϽ 

϶ ϻ ϼϾϴ ϼϹ  ϶Ϲ ϼϾϴϿϼ, ϼϻ Ϲ Ϲ ϼϹ ϾϿ Ϲ ϼϽ ϶ Ϲ ϹϷ  Ͼ ϴ 

ϸ ϼ ϴ ϸϿ  ϴ ϶ϿϹ ϼ  ϴϸϾϼ ϶ϴ ϼ . 

ϤϹϻϹ ϶ ϴ , Ͼ Ϲ Ͽϼ ϼ ϴ ϼ , ϶ Ͽ Ϲ  ϴϾ  ϻϴ϶Ϲ Ϲ ϼ  

ϴϺϴ ( ϴ ϶Ͼϼ) Ͼ Ͼ ϼϼ. 

ϣ ϿϹ Ͼ ϴ ϼ  ϴϺϴ Ϲ ϴϻ Ϲ ϴϹ  ϼ϶ϴ ϼ϶ϴ  Ͼ ϹϻϹ ϶ ϴ  

ϾϴϾϼϹ-Ͽϼϵ  ϸϹ ϴϿϼ ϼ Ͼ Ͼ ϼϽ. ϥ ϹϻϹ ϶ ϴ  ϶ Ͽ  

ϻϴ Ͽϴ ϼ ϶ϴ Ϲ  ϹϾ  ϴϵ   ϴ ϼϾ ϻϼ Ͻ ϻϴ ϼ Ϲ, ϵ  

Ϲ Ͽ ϼϻ Ͽ ϼϼ ϼ ϴ ϶ϾϹ ϴ ϴ ϴ   ϴ϶ϿϹ ϼϹ  ϴ ϼ϶  

ϸ Ͼ Ϲ ϶. ϣ ϿϹ ϻϴ϶Ϲ Ϲ ϼ  ϸϴ  ϴϵ  ϴϵ , ϹϻϹ ϶ ϴ  

ϼ ϶ϴϼ϶ϴϹ  ϴ , ϹϻϹ ϶ ϴ  Ϻ  ϴ ϼ ϴ  Ͼ Ͽ ϴ ϼ ϶ϴ . 
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ϖ ϸϹ ϶ Ͽ Ϲ ϼ  ϸϴ Ͻ ϴϵ  ϵ Ͽ ϹϾ ϼ ϶ϴ  ϹϻϹ ϶ ϴ   

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ, ϸϿ  ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ(ϵϹ ϻϼ , ϾϹ ϴ ϼ ). 

Ϝ Ϲ ϼϽ ϴϾϼϹ Ϲϸ ϴ Ͼϼ, ϾϴϾ Ͽϴϵ Ϲ Ͽ Ϲ ϼϹ Ͽ ϹϹϷ  

ϻϴ ϶ ϴ, Ϲ  ϶ Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼ ϹϹ Ϲ ϹϾ . 

ϖ Ͽϼ Ϲ ϴ  ϼ ϴ Ϲ  ϵϻ Ϲ Ϲϸ ϴ϶ϿϹ  ϶ϼϸ  Ͼ Ͼ ϼϽ 

ϹϻϹ ϶ ϴ ϶, Ϲ ϸ  ϴ ϶Ͼϼ, Ϲ ϸ  ϶Ϲ Ϲ ϶ ϶ϴ ϼ  

Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϴ ϸϿ  ϵ ϵ   ϵϿϹ ϴ ϼ Ϲ Ϲ ϼ ϿϹ  ϶ Ϲ. 

ϖ Ͼ Ͼ Ͼ - Ϲ Ͽ Ϸϼ Ϲ Ͼ  ϴϻϸϹϿϹ ϼϻ϶ϹϸϹ  ϴ Ϲ  

϶  ϴ ϴ Ϲ ϶ ϹϻϹ ϶ ϴ ϴ, ϼϻ϶ϹϸϹ  ϴ Ϲ  ϴ , 

ϼ ϴ ϴ ϼ ϶Ϲ ϶ϴ  ϴϷ ϻϾϴ, ϼϻ϶ϹϸϹ  ϴ Ϲ  Ͽ Ϲ Ϸ  ϶ϴ ϼϴ ϴ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼ Ϲϸ ϴ϶ϿϹ ϴ Ͽ Ϲ ϴ  ϼ Ϲ ϴ Ϻϴ Ϲ ϼ . 

ϖ Ͽ Ϲ  ϶ ϵ  Ͼ Ͽ ϴ ϴ ϼ Ϸ  ϵ ϸ ϶ϴ ϼ , ϴ ϴϾ ϺϹ 

϶ Ϸϴ ϹϿ Ͻ ϴ ϴ ϴ . 

ϖ ϴϻϸϹϿϹ Ͼ Ͽ ϴ ϴ ϼϼ ϼ Ϲ ϴ Ϲϸ ϴ϶ϿϹ  ϼ Ͼ ϼϼ  

Ϲ ϼ Ϲ Ͼ  ϴϸϻ  ϻϴ ϹϻϹ ϶ ϴ , ϹϾ Ϲ  ϼ Ͼϴ ϼ ϴϿ  Ϲ . 

ϧ ϴ ϶ϿϹ  Ͽϴ  ϶ϹϸϹ ϼ  ϼ ϴ ϼ  ϼ ϼϹ Ͼϴ ϹϻϹ ϶ ϴ ϴ. 

ϥ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ ϼ Ϲ  Ϻϴ Ϲ ϼ , Ͼ Ͼ ϼϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼ  Ͽ ϹϷ  ϻϴ ϶ ϴ ϶ϹϿϼ ϼ϶ϴϹ  ϴϸϹϺ  ϼ 

Ͼ Ͽ Ϻϵ  ϹϻϹ ϶ ϴ ϴ. 
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1 ϤϹϻϹ ϶ ϴ  ϸϿ  ϼё ϴ, ϴ Ϲ ϼ  ϼ Ͼϴ Ϲ Ϲ ϸ Ͼ ϶: Ϲϵ. 

ϣ ϵϼϹ / ϲ. ϡ. ϕϹϻϵ ϸ ϶, ϖ. ϗ. Ϭ ϴ , ϙ.ϗ. Ϟ ϴ϶ ϶ϴ, ϥ.Ϝ. Ϝ϶ϴ ϶ϴ, ϔ.ϟ. 

ϨϹϿ ϸ ϴ . – Ϟ ϴ Ͼ: ϥϼϵ. ϹϸϹ . - , 2015 Ϸ. – 110 . 

2 ϣϴ Ϲ  ϤϨ 2470686. Ϟ Ͼ ϼ   ϖ.ϖ. ϧ Ͻ ϶  ϸϿ  Ϲ ϼ  

Ϸ ϼ  ϺϼϸϾ ϹϽ. ϛϴ ϶Ͼϴ  29.09.2011Ϸ. Ϣ ϵϿϼϾ ϶ϴ  27.12.2012Ϸ. 

3 ϣϴ Ϲ  ϤϨ 2476362. ϔ Ϲ ϶ ϥ.Ϡ. Ϙ϶ ϸϹ Ͻ  Ͼ ϴϾ Ϸ  

ϼ ϴ. ϛϴ ϶Ͼϴ  15.11.2011Ϸ. Ϣ ϵϿϼϾ ϶ϴ  27.02.2013Ϸ. 

4 ϣϴ Ϲ  ϤϨ 2490196. ϔ ϸ ϹϹ϶ ϔ.ϔ. ϧ ϼ϶Ϲ ϴϿ Ͻ Ϲ ϼ Ϲ ϴϿ Ͻ 

ϻϴ ϶ . ϛϴ ϶Ͼϴ  10.11.2011Ϸ. Ϣ ϵϿϼϾ ϶ϴ  20.05.2013Ϸ. 

5 ϣϴ Ϲ  ϤϨ 2514483. Ϭϴ ϴϻ ϶ ϔ.Ϡ. ϧ Ͽ ϼϽ ϻϴ ϶  ϷϾ Ϸ  

ϼ ϴ. ϛϴ ϶Ͼϴ  28.01.2013Ϸ. Ϣ ϵϿϼϾ ϶ϴ  27.04.2014Ϸ. 

6 Ϟ ϶ϴϿ ϶ ϡ.Ϝ., Ϡ ϴ ϼ  Ϩ.Ϡ. «Ϣϵ ϸ ϶ϴ ϼϹ ϹϻϹ ϶ ϴ ϶»  

7 ϗϢϥϦ 31385-2008 ϤϹϻϹ ϶ ϴ  ϶Ϲ ϼϾϴϿ Ϲ Ϲ Ϲ ϸ ϼ Ϲ ϾϼϹ 

ϴϿ Ϲ ϸϿ  Ϲ ϼ ϼ Ϲ Ϲ ϸ Ͼ ϶. ϦϹ ϼ Ϲ ϾϼϹ Ͽ ϶ϼ . – ϖ϶Ϲϸ. 

01.01.2008. – Ϡ Ͼ϶ϴ : ϥ ϴ ϸϴ ϼ , 2008. – 19 . 

8 ϥϡϼϣ 2.01.07-85 ϡϴϷ ϻϾϼ ϼ ϶ ϻϸϹϽ ϶ϼ ; ϖ϶Ϲϸ. 17.079.1994. – 

Ϡ Ͼ϶ϴ: ϥ ϴ ϸϴ ϼ , 1994. – 30 . 

9 ϥϡϼϣ II-23-81 ϥ ϼ ϹϿ Ϲ Ͼ Ͼ ϼϼ; ϖ϶Ϲϸ. 21.06.2011. – 

Ϡ Ͼ϶ϴ32: ϥ ϴ ϸϴ ϼ , 2011. – 21 . 

10. ϣ ϹϾ ϼ ϶ϴ ϼϹ ϼ ϴ Ϲ  ϴϿ  ϼϿϼ ϸ ϼ Ϲ Ͼϼ  ϹϻϹ ϶ ϴ ϶ ϼ 

ϷϴϻϷ Ͽ ϸϹ ϶ ϼϻϾ Ϸ  ϸϴ϶ϿϹ ϼ . ϗ.ϔ. ϡϹ ϴϹ϶.- ϼϻϸϴ ϹϿ ϶  ϔϥϖ. 2005Ϸ.- 216 

. 

11 ϣ ϼϵ  [ϱϿϹϾ Ͻ Ϲ ] : ϵϴϻϴ ϸϴ  ϸϹ Ϻϼ  

϶ϹϸϹ ϼ   ϼϵ ϴ  ϸϿ  ϹϻϹ ϶ ϴ ϴ . – ϤϹϺϼ  ϸ ϴ: 

http://tdprompribor.ru/benz.htm 

12 Ϧ Ϸ ϶ Ͻ ϸ  ϹϻϹ ϶ ϴ Ϸ  ϵ ϸ ϶ϴ ϼ  [ϱϿϹϾ Ͻ Ϲ ] : 

ϵϴϻϴ ϸϴ  ϸϹ Ϻϼ  ϶ϹϸϹ ϼ   ϵ ϸ ϶ϴ ϼϼ ϸϿ  ϹϻϹ ϶ ϴ ϴ . – ϤϹϺϼ  
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ϸ ϴ: http://www.ϴϻ Ϲ Ϲϵϴϻϴ/oborudovanie-avtotsistern/otvodparov/ 

ustroistvo-dyhateljnoe.html 
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ё     
ϖ Ͽ Ϲ Ͻ ϶ ϴ Ͼϴ  ϕϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ   Ϲ Ϲ «ϥ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ 
Ͼ Ͼ ϼϼ ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϼ ϼ Ͼ Ͼϴ ϼ, Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  

ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϶»  

 

 

 

 

 

 

 

Ϥ Ͼ ϶ ϸϼ ϹϿ                         Ͼ. . ., ϸ Ϲ    ϙ.ϔ. ϥ Ͽ ϶ ё϶  

  

ϖ Ͼ ϼϾ                                                     Ϝ.ϔ. Ϧ ϶  

 

 

 

 

 

 

Ϟ ϴ Ͼ, 2017 
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Ϣϵ ϹϾ  ϼ ϿϹϸ ϶ϴ ϼ  ϶Ͽ Ϲ  ϹϻϹ ϶ ϴ   Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϸϿ  

ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ. ϢϵϿϴ  ϼ Ϲ Ϲ ϼ  Ͻ ϶ϴ – ϴ Ϲ ϼϹ Ϲ ϼ 

ϼ Ϲ Ϲ ϸ Ͼ ϶ ϶Ͽ Ϲ  ϴϼϵ ϿϹϹ ϶ϴϺ  ϺϹ ϼ  ϴ Ϲ Ϲϵϴϻϴ  ϼ 

ϴ ϴϷϼ ϴϿ  ϴ ϼ  Ϲ Ϲ ϶ ϸ ϶.  

ϣ ϼ Ͼ ϼϽ Ͼϼ  ϴ Ϲ ϶ ϶ ϸϼϿ   ϵϴϻϹ ϸϴ  ϨϹϸϹ ϴϿ Ϸ  

ϼ ϼ ϴ ϿϹ Ͻ ϵ ϶Ϲ ϼ (www.fips.ru)  ϼ Ͽ ϻ ϶ϴ ϼϹ  

ϾϿ Ϲ϶  Ͽ ϶: ϹϻϹ ϶ ϴ , Ͽϴ϶ϴ ϴ  Ͼ ϴ, Ͽ ϼ ϹϿ Ͻ ϻϴ ϶ .  

ϗϿ ϵϼ ϴ ϴ Ϲ Ϸ  ϼ Ͼϴ – 6 ϿϹ . ϡϴ ϴϿ  ϼ Ͼϴ: ϼ 2011 Ϸ., 

Ͼ ϴ ϼϹ ϼ Ͼϴ: ϴϽ 2017 Ϸ.  

 

 

 

ϤϹϻϹ ϶ ϴ   Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ – Ͻ ϶ϴ, Ϲϸ ϴϻ ϴ Ϲ Ϲ ϸϿ  

ϴ Ϲ ϼ  ϼ ϼϺϹ ϼ  ϼ ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ, Ͼ Ϲ, ϾϴϾ ϴ϶ϼϿ , 

Ϲϸ ϴ϶Ͽ  ϵ Ͻ  ϹϻϹ ϶ ϴ  Ͼ ϹϽ, Ͽϴ϶ϴ ϹϽ ϴ ϶Ϲ ϼ 

ϴ ϼ Ϸ  Ϲ Ϲ ϸ Ͼ ϴ. 

ϖ ϸϴ  ё Ϲ Ϲϸ ϴ϶ϿϹ  ϵϻ  ϴ Ϲ ϶ (  ϸϴ  ϴ ϴϽ 2017 

Ϸ.), ϼ ϶ϴ ϼ  Ͻ ϶ϴ ϸϿ  Ͽ Ϲ ϼ  ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϶.  

ϣ ϼ ϶ϹϸϹ ϼϼ ϴ Ϲ Ϸ  ϵϻ ϴ ϴ϶ϼϿϼ  ϿϹϸ ϼϹ ϻϴϸϴ ϼ:  

– Ϲ Ͼϴ Ϲ ϼ Ϲ Ͼ Ϸ  ϶  ϼ Ϲ ϸϹ ϼϼ ϴϻ϶ϼ ϼ  ϵ ϹϾ ϴ 

ϼ ϿϹϸ ϶ϴ ϼ ;  

– ϹϸϹϿϹ ϼϹ ϴ Ϲ Ͻ ϼ  ϴϻ ϴϵ ϴ Ϸ  ϶ ϴ Ͼϴ  

϶ Ͽ Ϲ ϼ  ϕϤ ϹϻϹ ϶ ϴ ϴ  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϸϿ  ϴ Ϲ ϼ  

Ϲ Ϲ ϸ Ͼ ϴ. 
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ϡϴ ϼ Ϲ Ϲ ϴ Ϲ -ϼ ϴ ϼ Ϸ  ϵϻ ϴ ϴ ϴϿϼϻϼ Ϲ   

Ϲ ϶ ϼϹ ϶ϼϸ  ϿϹ Ϲ ϶ Ͼ Ͼ ϼϽ ϹϻϹ ϶ ϴ ϶  Ͽϴ϶ϴ ϼ ϼ 

Ͼ ϴ ϼ. ϖ ϶ϼ  Ϲϼ Ϲ ϶ϴ Ͼ Ͼ ϼϽ, ϼ ϼ Ϲ  ϼ  ϶ Ϲ 

Ϲϸ ϴ Ͼϼ. 

 

1) Ϙ϶ ϸϹ Ͻ  Ͼ ϴϾ Ϸ  ϼ ϴ ϹϻϹ ϶ ϴ ϴ ϸϿ  ϴ Ϲ ϼ  

Ϲ ϼ ϼ Ϲ Ϲ ϸ Ͼ ϶, ϼ  ϼϻ Ϲ ϴϿ Ϸ  ϼ ϴϸϼϴϿ  ϵϿ Ͼ ϶, 

϶ ϸ ϼϹ ϶ ϴ϶ ϴ ϼ ϵ ϴ ϿϹ ϼ  ϶ ϶ϼϸϹ ϶ϹϿϿϹ ϶ ϼ ϶ Ϲ ϼ  

ϿϹ Ϲ ϶ Ͼϴ Ͼϴ ϴ, ϴ Ͼ Ϲ ϼ ϴ  ϶Ϲ ϼϹ ϼ ϼϺ ϼϹ Ͼ ϴ  Ͼ Ϸ  

Ͽϼ ϶ Ϸ  ϴ ϼϿϴ ϴ, Ͽϼ ϴ ϼϽ  Ϲ ,  ϴ ϼ ϵ ϴ ϿϹ ϼ  

ϼ Ϲ  ϸ Ͽ Ϲ Ͼϴ ϴϿ  ϴ ϶ Ϲ ϹϽ Ϲ Ϲ Ͼ ϶ϹϿϿϹ ϶, ϶ 

Ͼ  ϴ ϶ϿϹ   ϷϼϵϾϼϽ Ͽ ϼ ϹϿ , Ϲϸϼ Ϲ ϼϹ Ϲ ϴϿ Ͻ ϴ ϼ 

ϼ ϴϸϼϴϿ  ϵϿ Ͼ ϶ ϶ Ͽ Ϲ     ϵ Ͽ ϶ Ϲ Ϲϻ Ϸϼ϶ϴ ϼϹ 

Ͽϴ ϼ , ϼ϶ϴ Ϲ Ϲ Ͼ ϶ϹϿϿϹ ϴ  ϶ ϷϿϴ  ϵϿ Ͼ ϶ ϼ  Ͽϼ ϼϼ ϴ ϶Ͼϼ 

϶ Ϲ ϼ  ϴ ϹϽ Ͼϴ Ͼϴ ϴ, ϶ ϾϴϺϸ  ϵϿ ϾϹ ϴ ϴ ϶ϿϹ  ϶ Ͻ 

Ͽ Ͼ. ϖ ϾϴϺϸ  ϶ Ͻ Ͽ Ͼ  ϼ ϹϹ  ϵϾ  ϸϿ  Ͽϼ϶ϴ. 

Ϝ Ͽ ϻ ϶ϴ ϼϹ ϹϸϿϴϷϴϹ Ϸ  ϸ϶ ϸϹ Ϸ  ϴ ϺϹ  

Ϲ ϼ  Ϲ  ϴ ϻϴ Ϲ  Ͼϴϻϴ  ϼ Ͽ ϻ ϶ϴ ϼ  ϻϴ Ͽ ϼ ϹϿ  

Ϲ Ͽϼ Ϲ ϴ ϴ ,Ͼ Ͻ ϼ ϹϹ  ϶ Ͼ  ϼ . ϦϴϾ ϺϹ Ϻ  

϶Ϲ ϴ  ϴϺ  ϵ Ͼ  ϴ ϵϹϻ ϼ Ͽ ϻ ϶ϴ ϼ  ϶ϴ Ͼϼ. Ϟ ϵϴ 

Ͼ Ϲ  ϹϺϸ  ϵ Ͻ ϴ ϵ Ͽ ϴ . 
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1 – Ϲ ϴϿ ϴ  ϴ ; 2,3,4 – ϴϸϼϴϿ Ϲ ϵϿ Ͼϼ; 5 – ϵ ϴ ϿϹ ϼϹ; 6 – Ͼϴ Ͼϴ ; 7 – ϶Ϲ  

ϴ  ϴ; 8 – ϼϺ  ϴ  ϴ, 10 – ϶ Ͻ Ͽ Ͼ 

Ϥϼ Ͼ ϔ.1- ϣϿϴ϶ϴ ϴ  Ͼ ϴ ϹϻϹ ϶ ϴ ϴ 

 

ϣ  ϸ϶ ϸϹ Ͻ Ͼ ϴϾ Ϸ  ϼ ϴ Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  ϴ Ϲ ϼ  

Ϲ ϼ ϼ Ϲ Ϲ ϸ Ͼ ϶ ϶ Ͽ Ϲ   ϼϻ Ϲ ϴϿ Ͻ ϴ ϼ 1ϼ ϴϸϼϴϿ  

ϵϿ Ͼ ϶ 2, 3, 4, (Ϥϼ Ͼ-1)   ϼ Ϲ ϼϽ ϴ ϼ ϵ ϴ ϿϹ ϼ  5 ϶ ϶ϼϸϹ ϶ϹϿϿϹ ϶ 

ϼ ϶ Ϲ ϼϹ ϴ ϼ Ͼϴ Ͼϴ ϴ 6, ϴ Ͼ Ϲ ϼ ϴϹ  ϶Ϲ ϼϹ 7 ϼ ϼϺ ϼϹ 8 

ϴ ϼ Ͼ Ͽϼ ϶ Ϸ  ϴ ϼϿϴ ϴ . ϣ  Ϲ Ϲϸϼ Ϲ ϶ ϾϴϺϸ  ϵϿ ϾϹ 1, 2, 3, 

4 ϴ ϶Ϲ ϹϽ ϴ ϼ ϴ ϼϿϴ 7 Ϲ  ϶ Ͻ Ͽ Ͼ 10 ϸϼϴ Ϲ  Ͼ Ϸ  

Ͼ Ͽ  200  (Ϥϼ Ͼ-2). 
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Ϥϼ Ͼ ϔ.2- ϵ ϼϽ ϶ϼϸ ϴϸϼϴϿ Ϸ  ϵϿ Ͼϴ 

 

ϦϹ ϼ Ϲ ϾϼϽ Ϲϻ Ͽ ϴ  ϸϴ Ϸ  ϼϻ ϵ Ϲ Ϲ ϼ  ϶Ͽ Ϲ  ϶ Ϲ ϼϹ 

Ϲ  ϴ ϴϾ Ϲ ϼ ϼϾ ϴ  ϶ ϻ Ϻ  ϻϴ Ϲ  Ͽ ϵ Ϸ  ϵϿ Ͼϴ 

ϴ ϼϿϼ ϶ϹϸϹ ϼ  ϴϵ   ϶ ϴ ϶ϿϹ ϼ  ϷϹ Ϲ ϼ ϼ. 

ϦϹ ϼ Ϲ ϾϼϽ Ϲϻ Ͽ ϴ  ϼϻ϶ ϸϼ  Ϲ ,   ϸ϶ ϸϹ Ͻ 

Ͼ ϴϾ Ϸ  Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  ϴ Ϲ ϼ  Ϲ ϼ ϼ Ϲ Ϲ ϸ Ͼ ϶ 

϶ Ͽ Ϲ  ϼϻ Ϲ ϴϿ Ͻ ϴ ϼ ϼ ϴϸϼϴϿ  ϵϿ Ͼ ϶, ϶ϾϿ ϴ ϼϽ ϶ Ϲϵ  

ϴ ϼ ϵ ϴ ϿϹ ϼ  ϶ ϶ϼϸϹ ϶ϹϿϿϹ ϶ ϼ ϶ Ϲ ϼ  ϴ ϹϽ Ͼϴ Ͼϴ ϴ, ϴ 

Ͼ Ϲ ϼ ϴϹ  ϶Ϲ ϼϹ ϼ ϼϺ ϼϹ ϴ ϼ Ͼ Ͽϼ ϶ Ϸ  ϴ ϼϿϴ 

ϴ, ϼ ϼ ϹϹ  Ͽϼ ϼϹ  ϵϿϼϺϴϽ ϹϷ  ϼ ϴ Ϲ ,  ϴ ϴ  

ϵ ϴ ϿϹ ϼ  ϶ Ͽ Ϲ Ͻ ϸ Ͽ Ϲ Ͼϴ ϴϿ  ϴ ϶ Ϲ ϹϽ Ϲ Ϲ Ͼ 

϶ϹϿϿϹ ϶, ϶ Ͼ  ϴ ϶ϿϹ  ϷϼϵϾϼϽ Ͽ ϼ ϹϿ , Ϲϸϼ Ϲ ϼϹ 

Ϲ ϴϿ Ͻ ϴ ϼ ϼ ϴϸϼϴϿ  ϵϿ Ͼ ϶ Ϲ ϶Ͽ Ϲ  ϴ ϵ Ͽ ϴ   

Ϲϸ ϶ϴ  Ϻ  Ͽϴ ϼ , ϼ϶ϴ Ϲ Ϲ Ͼ ϷϿϴ  ϶ϹϿϿϹ  ϵϿ Ͼ ϶ ϼ  
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Ͽϼ ϼϼ ϴ ϶Ͼϼ ϶ Ϲ ϼ  ϴ ϹϽ Ͼϴ Ͼϴ ϴ, ϴ ϾϴϺϸ  ϵϿ ϾϹ  ϴ 

ϴ ϶ϿϹ  ϶ Ͻ Ͽ Ͼ, ϴ ϸ ϾϴϺϸ  ϶  Ͽ Ͼ  ϶ Ͽ Ϲ ϴ 

Ͽϼ϶ ϴ  ϵϾϴ. 

ϖ Ͽ ϴϹ ϶ ϶ϿϹ ϼ  ϶ϼϻ ϴϿ Ϸ  ϴ Ϲ ϼ  ϷϹ Ϲ ϼ ϼ ϴ 

Ϲ Ϲϻ ϶ Ϲ Ͽ Ͼϼ 10 ( ϵ ϴ ϺϹ ϼϹ Ϲ Ϲ ϸ Ͼ ϴ ϶ ϼ Ͼ ϵϴ) 

϶ Ͽ  ϴϵ   ϶ ϶ ϸ  ϴ ϼϻ Ͼ Ͽ ϴ ϴ ϼϼ,   

ϴ ϴ϶Ͽϼ϶ϴ  ϴ Ϲ ϽϾϼ ϼ ϼϻ϶ ϸ  Ͽϼ϶ Ϲ Ϲ ϸ Ͼ ϴ ϼϻ 

Ͽ ϴ  ϵϿ Ͼ ϶  Ϲϸ ϶  Ͽϼ϶  ϵ Ͼ 11 ϴ ϼϺ ϹϽ ϴ ϼ 

Ͼ Ͽϼ ϶ Ϸ  ϴ ϼϿϴ. ϣ ϿϹ ϻϴ϶Ϲ Ϲ ϼ  ϼ Ͼϼ ϶ Ϲ ϹϷ  ϵ Ϲ ϴ 

ϵϿ Ͼ ϶ ϶Ϲ ϴϹ  ϹϷ  ϻϴ Ϲ ϴ ϼϿϼ ϻϴ Ͽ  ϿϹϷϾϼ  ϴ Ͽ ϼ ϹϿϹ , 

ϴ ϼ Ϲ  Ϲ Ͽϼ Ϲ ϴ  ϼϿϼ. 

ϣϹ Ͽϼ Ϲ ϴ  ϶ ϴ ϴ϶Ͽϼ϶ϴϹ  ϹϷ  ϷϹ Ϲ ϼ  ϵϿ Ͼ ϶ ϼ 

ϴ Ϲ  Ͼ ϻϼ Ϲ ϼϿϼ ϶ ϹϺϸϹ ϼ  ϼ Ϸ  ϼ ϴ. 

Ϝ Ͽ ϻ ϶ϴ ϼϹ ϸϴ Ϸ  ϼϻ ϵ Ϲ Ϲ ϼ  ϵϹ Ϲ ϼ  ϶ ϻ Ϻ  

 ϿϹϸϼ  ϻϴ ϼϹ  ϴ, ϹϷ  ϷϹ Ϲ ϼ , 

Ͽϴ϶ Ϲ  ϼ Ϲϸ ϶ ϴ ϼ  ϴ϶ϴ ϼϼ, ϶ ϻ϶ϴ Ϲ ϿϹ ϼϹ ϼ Ϲ ϹϾ  

Ͽϴ϶ϴ ϹϽ Ͼ ϼ. 

 

2) Ϝϻ ϵ Ϲ Ϲ ϼϹ ϼ ϴϸϿϹϺϼ  Ͼ Ͻ ϶ϴ  ϶ ϼ 

Ͽϴ϶ϴ ϼ  Ͼ  ϹϻϹ ϶ ϴ ϶ ϸϿ  ϴ ϼ ϶Ͼϼ ϼ ϴ Ϲ ϼϼ 

Ϲ Ϲ ϸ Ͼ ϴ.  Ϝϻ ϵ Ϲ Ϲ ϼϹ ϷϴϹ  ϸ ϼ  Ͼ ϴ Ϲ ϼ  Ϲ   

ϼ ϴ Ϲ ϼϽ Ϲ Ϲ ϸ Ͼ ϶. ϖ ϴ϶ ϼ϶Ϲ ϴϿ Ϸ  Ϲ ϼ Ϲ ϴϿ Ϸ  

ϻϴ ϶ ϴ ϶ ϼ Ͽϴ϶ϴ ϼ  Ͼ  ϹϻϹ ϶ ϴ ϶, ϶ ϸϼ  Ͽ ϼ ϹϿ Ͻ 

ϿϹ Ϲ , ϻϴϾ ϶ϴ ϼϽ Ͼ Ͽ Ϲ϶ Ͻ Ϸϴϻ ϶ Ͻ ϹϺ Ͼ ϹϺϸ  Ϲ Ͼ Ͻ 

ϹϻϹ ϶ ϴ ϴ ϼ  ϼ ϴ ϿϴϷϴϹ  ϴ ϶Ϲ ϼ Ϲ Ϲ ϸ Ͼ ϴ; 

ϸϹ Ϻϼ  Ϲ ϼ Ϲ ϴϿ Ͻ Ͽ Ͻ  ϼϻ Ͽϴ ϼ Ϸ  ϴ Ϲ ϼϴϿϴ ϽϾ Ϸ  Ͼ 

϶ ϻϸϹϽ ϶ϼ  ϴ Ͽϴ ϼ ϵϹ ϻϼ ϴ, ϴ Ͽ ϺϹ Ͻ ϸ ϿϹ Ϲ  Ͽ Ϲ ϼ , 

ϸϼϴ Ϲ , ϶ϹϿϼ ϼ ϴ Ͼ Ϸ  ϴ϶ ϴ ϼ ϼ Ϲ ϴ ϶ϴ ϹϺϸ  Ϲ Ͼ Ͻ 

ϹϻϹ ϶ ϴ ϴ ϼ , ϴ ϶ϿϹ  ϴ Ͽ ϶ϼ  ϸϼϴ Ϲ ϴ ϶ 

Ϲ Ϲ ϸ Ͼ . ϖ ϼ ϴ ϿϹϸ ϶ϴ ϹϿ  ϴ ϶ϿϹ  Ͼ Ͽ Ϲ϶ Ϲ 
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Ϻϼ , Ϲϸϼ Ϲ Ϲ  ϸ϶Ϲ Ͼϴ ϼ, ϴ ϶ ϼϺ ϹϽ ϴ ϼ ϴ ϶ Ͽ Ϲ  

϶Ϲ ϼ  ϸϿ  ϶ ϸϴ Ϲ Ϲ ϸ Ͼ ϶ ϶  ϶ Ϲ ϹϹ ϴ ϶  ϴ, ϷϸϹ 

ϵ ϴϻ ϶ ϶ϴϹ  ϼϻϵ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ Ϲ  ϴ ϶, ϶ Ͽ  

ϼϿϹϷϴ ϼϹ  ϶ Ϲ  Ϲ ϼ Ϲ   Ͼ Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ ϼ Ͼ Ϲ ϾϹ 

ϴ ϼϿϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ. ϦϹ ϼ Ϲ ϾϼϽ Ϲϻ Ͽ ϴ  ϸ ϼϷϴϹ  Ϲ  

ϴ Ϲ ϼ  Ͼ Ϸ  ϴ ϶ϴ ϼ ϴ Ϲ ϼ  ϼ Ͼ ϴ Ϲ ϼϹ Ϲ  Ϲ ϼ 

ϼ Ϲ Ϲ ϸ Ͼ ϶  ϼ ϴ Ϲ ϼϽ.  

ϖ ϴ϶ ϼ϶Ϲ ϴϿ Ϸ \ Ϲ ϼ Ϲ ϴϿ Ϸ  ϻϴ ϶  ϴ ϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ ϶ ϸϼ  Ͽ ϼ ϹϿ Ͻ ϿϹ Ϲ  (3)  

ϸ϶Ϲ Ͼ Ͻ (4) ϼ Ϲ ϼ Ϲ ϴϿ Ͻ Ͽ Ͻ  (1) ϼϻ Ͽϴ ϼ Ϸ  ϴ Ϲ ϼϴϿϴ 

ϽϾ Ϸ  Ͼ ϶ ϻϸϹϽ ϶ϼ  ϴ Ͽϴ ϼ ϵϹ ϻϼ ϴ, ϶ ϼ Ͼ Ϸ  ϿϹϸ ϶ϴ ϹϿ  

ϴ ϶ϿϹ  Ͼ Ͽ Ϲ϶ Ϲ Ϻϼ  (2), Ϲϸϼ Ϲ Ϲ  ϸ϶Ϲ Ͼϴ ϼ (4), ϴ ϶ 

ϼϺ ϹϽ ϴ ϼ ϴ ϴ ϶ϿϹ  ϶Ϲ ϼ  (5). 

ϖ Ͽ ϴϹ ϶ϼ  Ϲ ϼ Ϲ ϴϿ Ϸ  Ͽ Ϸ  ϴ Ͼ Ϲ 

Ͼ Ͽ Ϲ϶ Ϲ ϴ ϶  ϹϺϸ  Ϲ Ϲ ϸ Ͼ  ϼ Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ (6) ϼ 

 (9) ϼ ϴ Ϲ , ϶ ϴ ϶  (8) ϸ Ͽ ϼ ϹϿ  

ϿϹ Ϲ  ϶ ϻ ϼϾϴϹ  ϼϻϵ Ϲ ϸϴ϶ϿϹ ϼϹ, ϴ϶ Ϲ ϸϴ϶ϿϹ ϼ  ϴ Ϲ  

ϴ ϶, ϼ ϸϴ϶ϿϹ ϼϹ ϴ  Ϲ Ϲ ϸ Ͼ ϴ ϶ ϸ  ϶ Ϲ ϴ  Ϲ Ͽ Ϸ  

ϼϿϹϷϴ ϼ  Ͽ ϼ ϹϿ Ϸ  ϿϹ Ϲ ϴ ϶ ϴϸ Ϲ ϴ ϶  

ϹϻϹ ϶ ϴ ϴ ϼ ϻϴ Ϲ  ϶ ϴ Ϲ . ϣϹ ϼ Ϲ ϴϿ Ͻ Ͽ Ͻ , ϴ Ͽ ϶ϼ  

ϸϼϴ Ϲ ϴ Ϸ ϺϹ  ϶ Ϲ Ϲ ϸ Ͼ , ϻϴϾ ϶ϴϹ  ϼ ϴ Ϲ  ϴ ϶  

ϼ ϴ Ϲ ϼ  ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ . ϡϴ ϸ ϼϹ  ϴ  

Ϲ Ϲ ϸ Ͼ ϶, ϶ ϼ Ͽϴ ϼ Ϸ  ϴ (7), ϶ϼ϶ ϼϹ  ϶ Ϲϻ Ͽ ϴ Ϲ 

ϼ ϴ Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϶, Ͼ Ϲ ϻϴ Ͽϼ Ϲ Ϲϻ ϶Ϲ ϼ  (5) ϶ ϼϺ ϹϽ 

ϴ ϼ ϴ, ϵ ϴϻ  ϼϻϵ Ϲ ϸϴ϶ϿϹ ϼϹ ϼ ϴ϶ Ϲ   ϶ Ϲ  

Ϲ ϼ Ϲ  Ͽ  ϼ ϴ  Ϲ Ͼ  ϴ Ͼ Ϲ ϾϹ ϹϻϹ ϶ ϴ ϴ ϼ Ͼ Ϲ ϾϹ 

ϴ. 

ϪϹϿ  ϸϴ Ϸ  ϼϻ ϵ Ϲ Ϲ ϼ  ϶Ͽ Ϲ  Ͼ ϴ Ϲ ϼ  Ϲ   

ϼ ϴ Ϲ ϼϽ Ϲ ϼ ϼ Ϲ Ϲ ϸ Ͼ ϶ ϼϻ Ͼ Ͽ Ϲ϶ Ϸ  ϴ ϶ϴ ϹϺϸ  

 ϼϿϼ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼ Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ. 
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ϪϹϿ  ϸ ϼϷϴϹ  Ϲ   Ϲ ϼ Ϲ ϴϿ Ͻ ϻϴ ϶  ϴ ϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ, ϶ ϸ ϼϽ  ϶ ϹϷ  ϴ϶ Ͽ ϼ ϹϿ Ͻ 

ϿϹ Ϲ   ϸ϶Ϲ Ͼ Ͻ, ϹϾ ϶ϴ ϼϽ Ϸϴϻ ϶ Ϲ ϴ ϶  ϼ ϴ ϶ϿϹ  

ϴϸ ϶ Ϲ  ϶Ϲ ϼ Ϲ Ϲ ϸ Ͼ ϶, ϸϹ Ϻϼ  Ϲ ϼ Ϲ ϴϿ Ͻ 

Ͽ Ͻ  ϼϻ Ͽϴ ϼ Ϸ  ϴ Ϲ ϼϴϿϴ ϽϾ Ϸ  Ͼ ϶ ϻϸϹϽ ϶ϼ  ϴ Ͽϴ ϼ 

ϵϹ ϻϼ ϴ, Ϸ ϺϹ  ϴ Ͽ ϶ϼ  ϸϼϴ Ϲ ϴ ϶ Ϲ Ϲ ϸ Ͼ , ϼ ϼ ϴ 

Ͼ Ͽ ϴ ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϴ϶ ϴ ϼ ϸϼϴ Ϲ  ϴ ϴ, ϶ ϼ 

ϴ ϿϹϸ ϶ϴ ϹϿ  ϻϴϾ Ϲ ϿϹ  Ͼ Ͽ Ϲ϶ Ϲ Ϻϼ , Ϲϸϼ Ϲ Ϲ  

ϸ϶Ϲ Ͼϴ ϼ, ϴ ϶ ϼϺ ϹϽ ϴ ϼ ϴ  ϶ Ϲ  Ϲ ϼ Ϲ  ϶ Ͽ Ϲ  

϶Ϲ ϼ , Ͼ Ϲ Ͽ ϼϹ ϶ Ϲ  Ͽ  ϴ  Ϲ Ϲ ϸ Ͼ ϴ ϼ. 

 

 
1 - Ϲ ϼ Ϲ ϴϿ Ͻ Ͽ Ͻ ; 2 - Ͼ Ͽ Ϲ϶ Ϲ Ϻϼ ; 3 - Ͽ ϼ ϹϿ Ͻ 

ϿϹ Ϲ ; 4 – ϸ϶Ϲ Ͼϼ; 5 – ϶Ϲ ϼ ; 6 - Ϲ Ͼϴ ϹϻϹ ϶ ϴ ϴ; 7 – Ͽϴ ϼ Ͻ ;                                     

8 - Ϸϴϻ ϶ Ϲ ϴ ϶ ; 9 -  

Ϥϼ Ͼ ϔ.3 - ϼϻ ϵ ϴϺϹ  ϶ ϴϻ ϹϻϹ ϼ϶Ϲ ϴϿ Ͻ Ϲ ϼ Ϲ ϴϿ Ͻ 

ϻϴ ϶  ϴ ϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ ϼ ϴϾ ϼ ϴϿ  ϻϴϻ Ϲ 

ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ  
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8 - Ϸϴϻ ϶ Ϲ ϴ ϶ ; 9 – ; 10 – ϴ ϼϹ ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ 

 

Ϥϼ Ͼ ϔ.4 - ϼ϶Ϲ ϴϿ Ͻ ϻϴ ϶  ϼ ϼ ϼ ϴϿ  ϻϴϻ Ϲ ϹϺϸ  

Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ  

 

ϣ ϼ Ϲ Ϲ ϼϹ ϸϴ Ϸ   Ϲ ϼ Ϲ ϴϿ Ϸ  ϻϴ ϶ ϴ ϶ ϼ 

Ͽϴ϶ϴ ϼ  Ͼ  ϹϻϹ ϶ ϴ ϶ ϷϴϹ  ϼϻϼ  Ϲ ϼ  ϼ ϴ Ϲ ϼϽ 

ϿϹϷϾϼ  ϴϾ ϼϽ Ϲ Ϲ ϸ Ͼ ϶ ϼϻ Ͼ Ͽ Ϲ϶ Ϸ  ϴ ϶ϴ ϹϺϸ  Ϲ Ͼ Ͻ 

ϹϻϹ ϶ ϴ ϴ ϼ  ϻϴ Ϲ  ϴ Ϲ ϼ  ϴ Ͼ ϶ ϼ ϴ Ϲ ϼ . 

 

3) Ϝϻ ϵ Ϲ Ϲ ϼϹ ϼ  Ͼ Ͻ ϶ϴ  ϸϿ  Ͼ ϴ Ϲ ϼ  Ϲ   

ϼ ϴ Ϲ ϼ  ϼ ϴ Ϲ ϼϼ Ϲ Ϲ ϸ Ͼ ϶ ϼ ϺϹ  ϵ  ϼ Ͽ ϻ ϶ϴ  ϸϿ  

Ϲ ϹϾ ϶ϴ ϼ  ϻϴϻ ϴ ϹϺϸ  Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ . ϧ Ͽ ϼϽ 

ϻϴ ϶  ϷϾ Ϸ  ϼ ϴ ϸϿ  ϶ ϹϻϹ ϶ ϴ ϶ ϶ϾϿ ϴ ϼϽ ϶ ϶ Ͻ ϴ϶ 

ϵϿ Ͼ Ͽ Ϲ ϼ , ϶ Ͽ Ϲ Ͻ ϼϻ ϴ Ϻ Ͻ Ͽϴ ϼ Ͻ ϶Ϲ ϼ ϼ 

϶ϾϿ ϴ ϼϽ ϶ Ϲϵ  ϶ Ϲ  Ͽϴ ϼ  ϵ Ͽ Ͼ , ϴ Ͽ Ϲ ϴ  

Ͼ Ͽϼ Ϲ Ͻ Ϸϴϻ ϵ ϴϻ Ͻ ϨϿϹϷ ϴ ϼϻϼ ϹϽ Ϲϸ Ͻ ϸ ϸϴ϶ϿϹ ϼϹ . 

ϣ ϼ  Ϸ , ϶ Ͽ Ϲ  ϻϴ ϶ Ϲ ϴ ϶ϿϹ  ϷϼϵϾϼϹ ϵϾϼ, 
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϶ ϸ ϼϹ ϻϴ ϹϸϹϿ  ϹϻϹ ϶ ϴ ϴ, ϸϿ  ϻϴ Ͽ Ϲ ϼ  ϶ Ϲ ϹϷ  

ϴ ϶ϴ Ͽϴ ϼ Ͻ ϵ Ͽ Ͼϼ Ϸϴϻ ϶ Ͻ Ϲϸ Ͻ ϼ ϵ ϴϻ ϶ϴ ϼϹ 

Ϲ Ϲ Ϲ Ϸ  ϸϴ϶ϿϹ ϼ . ϣ ϼ Ϲ Ϲ ϼϹ  ϸϴ Ϸ  ϻϴ ϶ ϴ ϻ϶ Ͽϼ  ϼ Ϲ  

ϹϷ  Ϲ Ͽ Ͼ  ϸϿ  ϷϹ Ϲ ϼϻϴ ϼϼ Ͼ Ͽ Ϲ϶ Ϸ  ϴ ϶ϴ ϹϺϸ   ϼ 

Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ,  ϼ ϸϿ  ϼ Ͼϼ ϶Ϲ ϹϽ Ϲ Ͼ ϹϻϹ ϶ ϴ ϴ, 

϶ ϸ ϶ ϻϸ ϴ, Ϲϸ ϹϷ  ϸ , ϿϹϷ ϴ ϼϻϴ ϼϼ ϴ ϶ϴ ϴϸ 

 ϶  ϶ Ϲ  ϴ϶ϴ ϼϼ. ϣ ϼ ϼ  ϸϹϽ ϶ϼ  Ϲϸ ϴ϶ϿϹ Ϸ  Ͽ Ϲ ϼ  

϶ Ͽ Ϲ  ϴ ϹϷ  ϵ ϼ ϵ ϴϻ ϶ ϶ϴ  ϼ ϴϺϹ ϴ ϴϿ Ϲ 

Ͼ ϴϾ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ ϶ Ϲ  ϶Ϲ  Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ  

ϼ Ϲ Ϲ ϼϹ  ϴ ϼϻϴ ϼ  ϶ Ͻ ϶ ϴ Ϲ ϼϴϿϴ ϴ Ͽ ϼ ϹϿ . ϦϴϾϼϹ 

Ͽ Ϲ ϼ  ϸϹ Ϻϴ  ϶ ϹϵϹ ϴϾϼϹ ϶ Ͻ ϶ϴ ϾϴϾ ϴϸϹϺ  ϷϹ Ϲ ϼϻϴ ϼ  

Ͼ Ͽ Ϲ϶ Ϸ  ϴ ϶ϴ ϼ Ϲ  ϼ  Ϲ ϼϻϷ ϶ϿϹ ϼϹ, ϴϺϴ ϼ 

Ͼ Ͽ ϴ ϴ ϼ . 

 

 
1 – ϵ Ͽ Ͼϴ; 2 - Ϲ Ͼϴ ϹϻϹ ϶ ϴ ϴ; 3 – ; 4 - ϶ Ϲ  Ͽϴ ϼ ϴ   

ϵ Ͽ Ͼϴ;           5 - ϷϼϵϾϴ  ϵϾϴ 

Ϥϼ Ͼ ϔ.5 - Ͼ Ͼ ϼ  Ͽ ϹϷ  ϻϴ ϶ ϴ ϷϾ Ϸ  ϼ ϴ ϸϿ  

϶ ϹϻϹ ϶ ϴ ϶. 
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ϡϴ ϼ ϾϹ 9 Ϲϸ ϴ϶ϿϹ ϴ Ͼ Ͼ ϼ  Ͽ ϹϷ  ϻϴ ϶ ϴ 

ϷϾ Ϸ  ϼ ϴ ϸϿ  ϶ ϹϻϹ ϶ ϴ ϶, ϷϸϹ 1 ϴ Ϻ ϴ  Ͽϴ ϼ ϴ  

ϵ Ͽ Ͼϴ, 2 Ϲ Ͼϴ ϹϻϹ ϶ ϴ ϴ, 3- , 4 -϶ Ϲ  Ͽϴ ϼ ϴ   

ϵ Ͽ Ͼϴ, 5  ϷϼϵϾϴ  ϵϾϴ. 

ϣ ϼ ϼ  ϸϹϽ ϶ϼ  Ͽ ϹϷ  ϻϴ ϶ ϴ ϷϾ Ϸ  ϼ ϴ ϼ  ϶ 

ϿϹϸ Ϲ . ϖ Ϲ  Ͽϴ ϼ ϴ  ϵ Ͽ Ͼϴ 1 ϼϾϴ ϴ   Ϲ Ͼ Ͻ 

ϹϻϹ ϶ ϴ ϴ 2, Ϲ  ϴ  ϻϴϾ ϶ϴϹ  ϹϺ Ͼ ϹϺϸ   3 ϼ 

ϹϻϹ ϶ ϴ  ϼ ϼ ϴϹ  Ͽ ϺϹ ϼ  ϴ Ϲ Ͼϴ  ϹϻϹ ϶ ϴ ϴ. ϖ Ϲ  

Ͽϴ ϼ ϴ  ϵ Ͽ Ͼϴ 4 ϵ ϴϻ Ϲ  Ͼ Ͽϼ Ϲ Ϲ Ϲ Ϲ Ϲ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ 

Ϲ Ͼ  ϹϻϹ ϶ ϴ ϴ 2 Ϲ Ϲϻ ϶ Ϲ  Ͽϴ ϼ  ϵ Ͽ Ͼ  1 ϼ ϸϹ Ϻϼ  

ϿϹϷ ϴ ϼϻϼ ϼϹ Ϸϴϻ . ϫϹ Ϲϻ ϷϼϵϾ  ϵϾ  5 Ϸϴϻ  ϻϴ Ͽ  ϶ Ϲ Ϲ 

ϴ ϶  Ͽϴ ϼ Ͻ ϵ Ͽ Ͼϼ 4 ϼ ϻϸϴ  Ϲ Ϲ Ϲ Ϲ ϸϴ϶ϿϹ ϼϹ  

϶ ϼ ϵ Ͽ Ͼϼ. 

ϪϹϿ  Ϲϸ ϴ϶ϿϹ Ϸ  ϼϻ ϵ Ϲ Ϲ ϼ  ϶Ͽ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  ϻϴ ϶ ϴ 

϶ ϹϿ  ϷϹ Ϲ ϼϻϴ ϼϼ Ͼ Ͽ Ϲ϶ Ϸ  ϴ ϶ϴ ϹϺϸ   ϼ Ϲ Ͼ Ͻ 

ϹϻϹ ϶ ϴ ϴ. ϦϴϾ ϺϹ ϻϴ ϶  Ϻ  ϼ Ͽ ϻ ϶ϴ  ϸϿ  ϼ Ͼϼ ϶Ϲ ϼ 

Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ, ϶ Ͼϴ ϶ ϻϸ ϴ, ϼ϶ ϹϷ  ϸ , 

ϿϹϷ ϴ ϼϻϴ ϼϼ ϴ ϶ϴ ϴϸ  ϶ Ͽ ϴϹ ϶ ϻ ϼϾ ϶Ϲ ϼ  ϴ϶ϴ ϼϼ. 

Ϙϴ ϴ  ϹϿ  ϸ ϼϷϴϹ  Ϲ ,  Ͽ ϼϽ ϻϴ ϶  ϷϾ Ϸ  ϼ ϴ ϸϿ  

϶ ϹϻϹ ϶ ϴ ϶, ϶ ϴ϶ Ͼ Ϸ  ϶ ϸϼ  ϵϿ Ͼ Ͽ Ϲ ϼ , 

϶ Ͽ Ϲ Ͻ  ϼϻ ϶ Ϲ ϹϽ Ͽϴ ϼ Ͻ ϵ Ͽ Ͼϼ, ϷϿϴ  ϼϻ ϵ Ϲ Ϲ ϼ  ϶ 

϶ Ϲ  Ͽϴ ϼ  ϵ Ͽ Ͼ  ϸϹ Ϻϼ  ϶ Ϲ  Ͽϴ ϼ ϴ  ϵ Ͽ Ͼϴ, 

ϻϴ Ͽ Ϲ ϴ  Ϸϴϻ ϵ ϴϻ Ͻ ϿϹϷ ϴ ϼϻϼ ϹϽ Ϲϸ Ͻ ϸ Ͼ Ͽϼ Ϲ  

ϸϴ϶ϿϹ ϼϹ . ϣ ϼ  Ϸ , Ͽ ϼϽ ϻϴ ϶  ϼ ϹϹ  ϷϼϵϾϼϹ ϵϾϼ, 

϶ ϸ ϼϹ ϻϴ ϹϸϹϿ  ϹϻϹ ϶ ϴ ϴ, ϸϿ  ϻϴ Ͽ Ϲ ϼ  ϶ Ϲ ϹϷ  

ϴ ϶ϴ ϶ Ϲ ϹϽ Ͽϴ ϼ Ͻ ϵ Ͽ Ͼϼ Ϸϴϻ ϶ Ͻ Ϲϸ Ͻ ϼ ϻϸϴ ϼ  

Ϲ Ϲ Ϲ Ϸ  ϸϴ϶ϿϹ ϼ . 

ϖ Ͽϼ ϼϹ  Ϲ ϶ ϼ  ϻϴ ϶ ϶ ϹϸϿϴϷϴϹ Ͻ ϻϴ ϶  ϸϴϹ  

϶ ϻ Ϻ  ϵ ϴϻ ϶ ϶ϴ  Ϲ Ϲ Ϲ Ϲ ϸϴ϶ϿϹ ϼϹ ϴ Ϲ Ͼ  ϹϻϹ ϶ ϴ ϴ. ϱ  

ϸϴϹ  ϵ ϼ Ͽ ϻ ϶ϴ  ϹϷ  ϶ Ͼϴ Ϲ ϶Ϲ ϷϹ Ϲ ϼϻϴ ϴ ϴ ϶ϴ ϹϺϸ  
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Ϲ Ͼ Ͻ ϹϻϹ ϶ ϴ ϴ ϼ , Ͻ ϶ϴ ϸϿ  ϼ Ͼϼ Ϲ Ͼϼ ϹϻϹ ϶ ϴ ϴ, 

Ͻ ϶ϴ ϸϿ  ϶ Ͼϴ Ϸϴϻϴ, ϼ϶ ϹϷ  ϸ  ϼϻ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  

ϵ ϶ ϸ ϶. ϡϴϿϼ ϼϹ ϿϹϷ ϴ ϼϻϼ ϹϽ Ϸϴϻ ϶ Ͻ Ϲϸ  ϶  ϶ Ϲ ϹϽ 

ϴ ϶ ϸϴϹ  ϶ ϻ Ϻ  ϼ Ϲ  ϻϴ ϶  ϸϿ  Ϲ ϼ  ϶ ϻϷ ϴ ϼ  

϶ Ͽ ϴϹ  Ϻϴ Ϲ ϴϸ , ϴϾ ϾϴϾ ϼ Ϻϴ Ϲ ϶ ϻ ϼϾ ϼ  ϴϻ ϶ 

ϷϼϵϾ Ͻ ϵϾϼ ϼ ϶ ϸ ϿϹϷ ϴ ϼϻϼ ϼ  Ϸϴϻ ϶ ϶ ϴ ϶  ϴϸ 

. 

 

4)  ϣ ϹϸϿϴϷϴϹ Ϲ Ͻ ϶  ϸϿ  Ϲ ϼ  Ϸ ϼ  ϺϼϸϾ ϹϽ ϶ 

϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ Ϲ   Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  ϶ Ͽ Ϲ  

ϻϴϸϴ   Ϲ Ϲ ϼϹ Ͼ Ͻ ϻ϶ Ͽϼ  ϸ ϵϼ  ϶ Ϲ ϼϼ ϹϾ ϼ϶ ϼ 

Ϻϴ Ϲ ϼ   Ϲϸ ϶  ϸ ϼϺϹ ϼ  Ϻϴ Ϲ ϼ  ϸ Ͽϴ϶ϴ ϹϽ 

Ͼ ϹϽ, ϴ ϴϾϺϹ ϻ϶ Ͽ Ϲ  Ͼ ϴ ϼ  ϶Ϲ  ϴϻ Ϲ ϼ  ϼ ϶ ϸ ϼϻ 

 ϼ϶ Ϻϴ Ϸ  ϵ ϸ ϶ϴ ϼ  ϶ Ͽ ϴϹ Ϻϴ Ϲ. 

ϪϹϿ  ϸϴ Ϸ  ϼϻ ϵ Ϲ Ϲ ϼ  ϶Ͽ Ϲ  Ϲ ,  ϶ ϼϻ ϵ Ϲ Ϲ ϼϹ ϸϿ  

Ϻϴ Ϲ ϼ  Ϸ ϼ  ϺϼϸϾ ϹϽ ϶ ϶Ϲ ϼϾϴϿ  ϴϿ  ϹϻϹ ϶ ϴ Ϲ  

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ , ϼ ϹϹ  ϶Ϲ ϼϾϴϿ Ͻ ϹϻϹ ϶ ϴ   

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ , ϴ ϶ϿϹ Ͻ ϶ ϼ ϹϻϹ ϶ ϴ ϴ 

϶Ϲ ϼϾϴϿ Ϲ ϵ ϶ ϸ  ϸϿ  ϿϹ ϼ  ϶Ϲ Ϲ ϶ϴ Ϻϴ Ϲ ϼ , ϴ 

Ͼ Ϲ Ͼ  ϴ ϶ϿϹ  ϻϴϷϿ Ͼϼ ϼ Ϲ   ϵ Ͼϴ  ϴϻ϶ ϸϾϴ ϼ  

Ϲ ϼϴϿ ϼ ϴ ϴϸϾϴ ϼ ϸϿ  ϴϻϵ ϻϷϼ϶ϴ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, 

Ͼ ϻϴ Ϲ Ͻ ϶ , ϼ Ϲϸϼ Ϲ Ϲ Ͼ ϶Ϲ ϼϾϴϿ  ϵ ϶ ϸϴ  

ϸϿ  ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ. ϥ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ  ϻϴϾϿ ϴϹ  

϶ ,  ϶ ϹϻϹ ϶ ϴ Ϲ Ͽϴ϶ϴ ϴ  Ͼ ϴ ϼϿϼ  ϻϴϾ Ϲ ϿϹ    

ϸ϶  ϼ ϵ ϿϹϹ ϺϹ Ͼ  ϻϴϾ Ϲ ϿϹ  ϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϹϾ 

ϴ ϶ϿϹ Ϲ ϶ ϼ ϹϻϹ ϶ ϴ ϴ  ϵϹ Ϲ Ϲ ϼϹ ϶ ϵ ϸ Ϸ  ϶ ϻ϶ ϴ -

ϴ ϹϿ Ϸ  Ϲ Ϲϸ϶ϼϺϹ ϼϹ  ϶ ϶Ϲ ϼϾϴϿ Ͻ Ͽ Ͼ ϼ , ϼ  ϶ Ϲ  

ϴ ϴ϶Ͽ ϼϹ ϽϾϼ ϶ Ͽ Ϲ  ϶ ϶ϼϸϹ ϵ , ϼϺ  ϴ  Ͼ ϴ  

ϷϹ Ϲ ϼ  ϴ ϶ϿϹ ϴ ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ, ϴ ϶Ϲ  ϴ  ϷϹ Ϲ ϼ  

ϻϴϾ ϴ Ϲ ϼϴϿ Ͻ ϻϴϷϿ Ͼ Ͻ. ϖϹ ϼϾϴϿ Ϲ ϵ ϶ ϸ  ϸϿ  
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ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ ϷϹ Ϲ ϼ  ϴ ϶ϿϹ  ϶  

϶Ϲ ϶ ϼ  ϴ ϴ϶Ͽ ϼ  ϹϾ, ϶ Ͼ  ϸϹϿϴ  ϶Ϲ ϼ  

ϴ ϼ϶ ϶ ϸ ϶ Ϲ ϼϴϿ  ϴ ϴϸ Ͼ ϸϿ  ϴ ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  

϶Ϲ Ϲ ϶ϴ, ϼ  Ϸ , ϶Ϲ ϼ   ϵ Ͼϴ  ϴ ϶ϿϹ  ϸ Ͽϴ϶ϴ ϹϽ 

Ͼ ϹϽ ϼϿϼ   ϶ ϹϽ ϸϿϼ Ϲ ϵ ϶ ϸ ϶ ϸϿ  ϿϹ ϼ  

Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϼ  ϼ Ͽ  ϻϴ Ͽ Ϲ  ϹϻϹ ϶ ϴ Ϲ 

Ϲ ϶ Ϲ ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ  ϴ Ͽ ϺϹ  ϵϿϼϻϾ   ϼϺ ϹϽ ϶Ϲ ϼ 

Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼϿϼ ϴ. 

ϤϹϻ Ͽ ϴ  ϶Ϲ Ϲ ϶ ϶ϴ ϼ  ϻϴϾϿ ϴϹ  ϶ ϿϹϸ ϼ . ϧ Ͻ ϶  

ϸϿ  Ϲ ϼ  Ϲ Ϲ ϸ Ͼ ϴ ϶ ϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ Ϲ  Ͽϴ϶ϴ ϹϽ 

Ͼ ϹϽ ϼϿϼ , ϶ϾϿ ϴ ϹϹ ϶ ϴ϶ ϶Ϲ ϼϾϴϿ Ͻ ϹϻϹ ϶ ϴ   

Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ , ϴ ϶ϿϹ Ϲ ϶ ϼ ϹϻϹ ϶ ϴ ϴ 

϶Ϲ ϼϾϴϿ Ϲ ϵ ϶ ϸ  ϸϿ  ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϴ 

Ͼ Ϲ Ͼ  ϴ ϶ϿϹ  ϻϴϷϿ Ͼϴ ϼ ϼ ϼ Ϲ ϼϹ ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ   

ϴ ϴϸϾϴ ϼ ϸϿ  ϴ ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, Ͼ ϻϴ Ϲ 

Ͻ ϶ , ϸ Ϲϸϼ Ϲ  Ͼ ϶Ϲ ϼϾϴϿ  ϵ ϶ ϸϴ  ϸϿ  ϿϹ ϼ  

Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϶Ͽ  ϵ ϻϴ ϹϿ  ϿϹ Ϲ  Ͼ Ͼ ϼϼ 

Ϲϸ ϴ϶ϿϹ Ϸ  ϼϻ ϵ Ϲ Ϲ ϼ , ϵϹ Ϲ ϼ϶ϴ  ϹϷ  ϵϹϻ Ͼϴϻ  ϴϵ , ϴ 

ϿϹϸ ϶ϴ ϹϿ , ϼ ϹϹ  ϶ ϻ Ϻ  ϸ ϼϺϹ ϼϹ Ϲϸ ϴ϶ϿϹ Ϸ  

Ϲ ϼ Ϲ Ͼ Ϸ  Ϸ Ϲ ϴ: ϶ϹϿϼ Ϲ ϼϹ  Ͼ Ͽ ϴ ϴ ϼ  ϴ ϴϾ Ϲ ϼ ϼϾ ϼ 

Ϻϴ Ϲ ϼϹ   ϶ ϻ Ϻ ϼ ϼϻ϶ ϸϼ  ϸ Ͽ Ͻ Ϲ 

Ϻϴ Ϲ ϼ , ϼ  ϶Ϲ ϼ Ͽ Ͼϼ ϼ϶ Ϻϴ Ϸ  

ϵ ϸ ϶ϴ ϼ  ϶ Ͽ ϴϹ Ϻϴ Ϲ ϶ ϸϼ  Ͼ ϼ ϼ . ϣ Ͼ Ͽ Ͼ  ϶ 

ϹϻϹ ϶ ϴ Ϲ Ͽϴ϶ϴ ϴ  Ͼ ϴ ϼϿϼ  ϶ Ͽ Ϲ    ϸ϶  ϼϿϼ 

ϵ ϿϹϹ ϺϹ Ͼ  ϴ ϶ϿϹ  ϶ Ϲ  ϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϹϾ, 

ϼϺ  ϴ  Ͼ  ϷϹ Ϲ ϼ  ϼ ϺϹ Ͼ  ϴ ϶ϿϹ  ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ, 

 ϴ Ϲ  ϶ ϻ Ϻ  ϾϴϾ ϶ ϴ ϴ ϹϿ Ϲ ϴϾ ϼ Ϸ ϼϻ ϴϿ Ϲ 

Ϲ Ϲϸ϶ϼϺϹ ϼ  Ͽϴ϶ϴ ϹϽ Ͼ ϼ  ϼ ϼϸϴϹ  ϵ ϿϹϹ ϼϿϹ   

Ͻ ϼ϶  ϼϻϸϹϿϼ . Ϟ Ϲ Ϸ  Ͽϴ϶ϴ ϴ  Ͼ ϴ ϼϿϼ  

ϴ ϶ϿϹ  ϶ ϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ Ϲ ϼ ϹϹ  ϼ  ϶ ϻ Ϻ  
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϶ ϵ ϸ Ϸ  ϶ ϻ϶ ϴ - ϴ ϹϿ Ϸ  Ϲ Ϲϸ϶ϼϺϹ ϼ  ϶ϸ Ͽ  ϴ ϴ϶Ͽ ϼ  

϶Ϲ ϼϾϴϿ  ϽϾϴ  ϶ ϶Ϲ ϼϾϴϿ Ͻ Ͽ Ͼ ϼ ϹϻϹ ϶ ϴ ϴ,  ϻ϶ Ͽ Ϲ  

ϼ Ͽ ϻ ϶ϴ  ϼ   Ͼ ϼ ϴϿ  ϴϻ ϴ Ϲ ϼ  ϼ Ͽ ϵ  ϶ Ϲ 

ϴϿϼ϶ϴ Ϲ ϼ ϼϿϼ Ϲ Ϲ ϸ Ͼ ϴ, ϴ ϹϽ  ϶ ϹϻϹ ϶ ϴ Ϲ, ϼ ϶Ϲ ϴϹ  

ϴϿ  ϴϵ ϵ  Ͻ ϶ϴ. 

ϧ Ͻ ϶  ϸϿ  Ϲ ϼ  Ϲ ϼ ϼ Ϲ Ϲ ϸ Ͼ ϴ ϶ ϶Ϲ ϼϾϴϿ  

ϹϻϹ ϶ ϴ Ϲ  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  ϶ϾϿ ϴϹ  ϶ ϶ Ͻ ϴ϶ 

϶Ϲ ϼϾϴϿ Ͻ ϹϻϹ ϶ ϴ  1  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  2 (϶ ϼ Ϲ Ϲ 

϶ Ͽ Ϲ ϼ  - ). ϣϿϴ϶ϴ ϴ  Ͼ ϴ ϼϿϼ  2 ϴ ϶ϿϹ  ϶ 

ϹϻϹ ϶ ϴ Ϲ 1   ϸ϶  ϼϿϼ ϵ ϿϹϹ ϺϹ Ͼ  ϴ ϶ϿϹ Ϲ ϶ ϼ 

ϹϻϹ ϶ ϴ ϴ 1 ϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϹϾ 3 ϼ Ϲ  ϼ  

϶ ϻ Ϻ  ϶ ϵ ϸ Ϸ  ϶ ϻ϶ ϴ - ϴ ϹϿ Ϸ  Ϲ Ϲϸ϶ϼϺϹ ϼ  ϶ϸ Ͽ  

϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  3. ϡϴ ϴ϶Ͽ ϼϹ ϽϾϼ 3 ϶ Ͽ Ϲ  ϶ ϶ϼϸϹ 

ϵ , ϼϺ  ϴ  Ͼ Ͻ ϷϹ Ϲ ϼ  ϴ ϶ϿϹ ϴ ϴ ϸ Ϲ ϹϻϹ ϶ ϴ ϴ 1, ϴ 

϶Ϲ  ϴ  ϷϹ Ϲ ϼ  ϻϴϾ ϴ Ϲ ϼϴϿ Ͻ ϻϴϷϿ Ͼ Ͻ 4. ϖ  

Ϲ ϶ ϼ  ϴ ϴ϶Ͽ ϼ  ϹϾ 3 ϷϹ Ϲ ϼ  ϴ ϶ϿϹ  

϶Ϲ ϼϾϴϿ Ϲ ϵ ϶ ϸ  5 ϸϿ  ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ, ϴ 

Ͼ Ϲ Ͼ   ϻϴϷϿ Ͼϴ ϼ ( Ϲ Ͼϴϻϴ ) ϼ ϼ Ϲ  ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ  

6  Ϲ ϼϴϿ ϼ ϴ ϴϸϾϴ ϼ 7 ϸϿ  ϴ ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ. ϖ 

϶Ϲ ϼϾϴϿ  ϴ ϴ϶Ͽ ϼ  ϽϾϴ  3 ϸϹϿϴ  ϶Ϲ ϼ  8 ϴ ϼ϶ 

϶ ϸ ϶ ϴ ϴϸ Ͼ 7 ϸϿ  ϴ ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ. ϕ Ͼ ϶ Ϲ 

϶Ϲ ϼ  6 ϴ ϶ϿϹ  ϸ Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  2  ϶ ϹϽ 

ϸϿϼ Ϲ ϵ ϶ ϸ ϶ 5 ϸϿ  ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ. ϣϹ ϶ Ϲ 

϶Ϲ ϼ  6 ϼ ϻϴϿϼ  ϹϻϹ ϶ ϴ Ϲ ϸ ϶Ϲ  1 ϴ Ͽ ϺϹ  ϶ ϵϿϼϻ ϼ  

ϼϺ ϹϽ ϴ ϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼϿϼ ϴ 2. ϣ Ͼ ϻϴ Ϲ Ͻ ϶  

9 ϼ Ϲϸϼ Ϲ  Ͼ ϶Ϲ ϼϾϴϿ  ϵ ϶ ϸϴ  5 ϸϿ  ϿϹ ϼ  

Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ. 

ϖϹ  ϴ  ϴ ϴ϶Ͽ ϼ  ϹϾ 3 ϼ ϶ ϵ ϸ Ϲ ϴ ϶  ϶ 

϶Ϲ ϼ  8 ϶ ϻϿϹ ϵ Ͼ ϶  Ϲ Ͼ ϴ ϴϸ Ͼ ϸϿ  ϴ ϿϹ ϼ  Ϸ Ϲ ϴ ϹϷ  

϶Ϲ Ϲ ϶ϴ ϷϹ Ϲ ϼϻϼ ϶ϴ .  
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ϧ Ͻ ϶  ϶Ϲ ϴϹ  ϴϵ  ϿϹϸ ϼ  ϵ ϴϻ . ϖ Ͽ ϴϹ 

϶ ϻϷ ϴ ϼϼ Ϲ ϼ ϼϿϼ Ϲ Ϲ ϸ Ͼ ϴ ϶ ϹϻϹ ϶ ϴ Ϲ 1 ϻϴ ϾϴϹ  

Ͼ ϻϴ Ϲ Ͻ ϶  9 ϼ ϶ ϶Ϲ ϼϾϴϿ Ϲ ϵ ϶ ϸ  5 ϸ 

ϸϴ϶ϿϹ ϼϹ  ϴϹ  Ϸ Ϲ ϴ ϹϹ ϶Ϲ Ϲ ϶ , ϶ ϼ Ϲ Ϲ Ϲϸ ϴ϶ϿϹ  - 

Ϲ ϵ ϴϻ ϹϹ Ϸ Ϲ ϴ ϹϹ ϶Ϲ Ϲ ϶ . Ϣ Ͼ ϶ϴ  ϴ ϴϸϾϼ 7 ϼ 

Ϸ Ϲ ϴ ϹϹ ϶Ϲ Ϲ ϶  ϸϼ  ϶  ϶  Ϲ ϼ ϼϿϼ Ϲ Ϲ ϸ Ͼ ϴ 

ϹϻϹ ϶ ϴ ϴ 1 ϼ ϶ Ͽ ϶ϴϹ  ϶ ϶ϼϸϹ Ϲ  ϶ ϼ Ϲ ϼ ϼϿϼ Ϲ Ϲ ϸ Ͼ ϴ Ͼ ϹϹ 

϶Ϲ ϼ, ϵ ϴϻ  ϿϹ Ͼ . ϣ ϼ  ϴϵ ϵ  Ͻ ϶ϴ 

Ϻϴ Ϲ ϼ  ϼ ϻϴϿϼ  ϹϻϹ ϶ ϴ Ϲ ϸ ϶Ϲ  ϶ Ͽ Ϲ  ϸϴϺϹ ϶ Ͽ ϴϹ 

ϸϹ ϴ ϼϼ Ͽϴ϶ϴ ϹϽ Ͼ ϼ ϼϿϼ ϴ, ϼ  Ͼ Ϲ ϴ ϼϿϼ ϻϴ ϿϹ ϼ , ϴϾ 

ϾϴϾ ϴϻ Ϲ Ϲ ϼϹ Ϲ ϶  ϵ Ͼ ϶  ϶Ϲ ϼϽ Ϲ ϼϻ Ϲ Ϲ . Ϣϸ ϶ Ϲ Ϲ  ϼϻ 

ϸ Ϸϼ  ϵ Ͼ ϶  ϶Ϲ ϼϽ 6 Ϲ ϴ ϼϻ Ϸ Ϲ ϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ ϸϼ  ϶ 

ϵ ϴϻ ϶ϴ϶ ϼϹ  “Ͼϴ ϴ ”. ϣ ϼ  Ϸ , Ϸ Ϲ ϴ ϹϹ ϶Ϲ Ϲ ϶  ϼ ϹϹ  

ϵ  ϴ  ϶ ϼϺ ϼϹ Ͽ ϼ Ϲ Ϲ ϸ Ͼ ϴ, ϵϴ ϵ ϼ  ϹϹ ϼ Ϲ  

ϴ  Ϲϸ ϶ ϴ ϴ  Ϲ Ϲ ϸ ϴϷ Ϲ϶ϴ ϼ  ϶ ϼϺ ϼϹ Ͽ ϼ Ϸ ϹϽ ϺϼϸϾ ϼ. 

 

 
1 – ϹϻϹ ϶ ϴ ; 2 – ; 9 - Ͼ ϻϴ Ϲ Ͻ ϶   

Ϥϼ Ͼ 10 - ϼϻ ϵ ϴϺϹ  Ͻ ϶  ϸϿ  Ϲ ϼ  Ϸ ϼ  ϺϼϸϾ ϹϽ 

϶ ϶Ϲ ϼϾϴϿ  ϹϻϹ ϶ ϴ Ϲ  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  ( ϵ ϼϽ 

϶ϼϸ); 
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3 - ϴ ϴ϶Ͽ ϼϹ ϽϾϼ; 4 – ϻϴϷϿ Ͼϼ; 5 - ϶Ϲ ϼϾϴϿ Ͻ ϵ ϶ ϸ; 6 - 

ϵ Ͼ ϶ Ϲ ϶Ϲ ϼ ; 7 – ϴ ϴϸϾϼ; 8 – ϶Ϲ ϼ  

Ϥϼ Ͼ 11- ϶Ϲ ϼϾϴϿ Ϲ Ϲ Ϲ ϼϹ ϶Ϲ ϼϾϴϿ Ͻ ϴ ϴ϶Ͽ ϹϽ 

ϽϾϼ ϸ ; 

 

Ϙϴ Ϲ ϼϻ ϵ Ϲ Ϲ ϼϹ ϸϿ  Ϲ ϼ  Ϸ ϼ  ϺϼϸϾ ϹϽ ϶ ϶Ϲ ϼϾϴϿ  

ϹϻϹ ϶ ϴ Ϲ  Ͽϴ϶ϴ ϹϽ Ͼ ϹϽ ϼϿϼ  ϶ Ͽ Ϲ  ϻϴϸϴ  

϶ϹϿϼ Ϲ ϼ  ϹϾ ϼ϶ ϼ Ϻϴ Ϲ ϼ    ϶ ϻ Ϻ ϼ 

ϼϻ϶ ϸϼ  ϸ Ͽ Ͻ Ϲ Ϻϴ Ϲ ϼϹ, ϴ ϴϾϺϹ   Ϲ Ϲ ϼ  

϶Ϲ ϼ ϴϻ Ϲ ϼ  ϼ϶ Ϻϴ Ϸ  ϵ ϸ ϶ϴ ϼ  ϶ Ͽ ϴϹ Ϻϴ Ϲ. 

 

 

ϖ Ͽϼ Ϲ ϴ   ϵϻ Ϲ ϵ Ͽϼ ϴ Ϲ   Ϲ ϼ Ϲ ϾϼϹ ϴ ϴ Ϲ   

ϹϻϹ ϶ ϴ ϶ ϶Ϲ ϼϾϴϿ  ϴϿ   Ͽϴ϶ϴ ϼ ϼ Ͼ ϴ ϼ, ϶ϼϸ  

϶ ϼ Ͽϴ϶ϴ ϼ  Ͼ , ϴ ϴ϶Ͽ ϼϹ Ͻ ϶ϴ, ϶ϼϸ  

Ͽ ϼ  ϻϴ ϶ ϶ ϴ ϴϾ ϺϹ Ͽϴ϶ϴ ϼ  Ͼ . ϦϴϾ ϺϹ ϴ ϼ  

ϴ ϾϴϻϴϿϼ ϶ Ϲ ϵϿϹ  ϶ Ϲ ϴ ϼϹ  ϼ Ͼ Ͽ ϴ ϴ ϼϼ 

ϹϻϹ ϶ ϴ ϴ. ϖ ϴ Ϲ - ϼ ϴ ϼ  ϵϻ Ϲ ϶ Ͽ Ϲ  ϵϻ  

϶ Ϲ Ϲ  Ϲ Ϲ ϼϽ ϵϿϹ , ϴ ϴϾϺϹ ϶Ϲ Ϲ ϶ ϶ϴ ϼϹ 

Ͼ Ͼ ϼ϶  ϿϹ Ϲ ϶ ϹϻϹ ϶ ϴ ϴ, ϼ  Ͽ  ϼ Ϲϸ ϴ Ͼϼ. 
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ϛϴϸϴ ϴ ϼ ϴ ϸϴ  ϴϵ  - ϹϾ ϼ ϶ϴ  ϹϻϹ ϶ ϴ   

Ͽϴ϶ϴ ϹϽϾ ϹϽ ϵ Ϲ  5000 , Ͼ  Ͽ Ϻϵ  10 ϿϹ , ϸϿ  ϴ Ϲ ϼ  

ϵϹ ϻϼ ϴ (  ϗϢϥϦ Ϥ 51866-2002).  

Ϥϴϻ ϴϵ ϴ  ϼ Ϲ  Ϻϴ Ϲ ϼ  Ϲ  ϼϻ ϶Ϲ ϼϾϴϿ  

ϴ ϴ϶Ͽ ϼ   ϸϹϿϴ ϼ ϶ ϹϽ ϵ Ͼ ϶ ϼ ϶Ϲ ϼ ϼ  ϶ ϹϽ ϸϿϼ Ϲ, 

 ϻ϶ Ͽϼ  ϶ ϼ  ϹϾ ϼ϶  Ϻϴ Ϲ ϼ  ϼ Ϲ ϹϾ  Ͼ ϼ. 

ϦϹ  ϴ   ϶ϹϿϼ ϼ  ϴϸϹϺ  ϹϻϹ ϶ ϴ ϴ, Ͼ ϴ ϼ  ϴ ϸ  ϼ 

Ϲϵ  ϶ Ϲ Ϲ, ϶ϹϿϼ ϼ  ϹϺ Ϲ Ͻ ϼϾϿ. 

ϣ ϼ Ϲ ϼ  Ϲ  ϻϴ ϼ   Ͼ ϻϼϼ. 

ϡϴϼϵ ϿϹϹ ϹϿϹ ϵ ϴϻ  ϼϻϷ ϴ϶Ͽϼ϶ϴ  Ϲ Ͼ  Ͽϼ ϶  Ϲ ϸ . 

ϜϻϷ ϶ϿϹ ϼϹ ϸ ϼ ϴ Ϲ ϸ  Ͽ ϼ ϶ϴ ϼ , ϸ ϼ Ϲ ϵ ϸϹ  ϼ Ϲ  

Ͼ ϼ Ϲ Ͼ    ϾϿ   Ϲ ϴ. 

  



 93  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  
 

  

 
 
 
 
 
 
 
 

 



 


