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Ϣϵ ϹϾ  ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  ϶Ͽ Ϲ  

ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼϻ϶ ϸϼ ϹϿ  

ϸ  320 .  ϶ Ϸ ϸ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ. 

ϖ Ϲ ϵ Ϲ 2020 Ϸ ϸϴ (ϦϕϢ) ( ϶ ϼ Ϟ ϴ Ͼ Ϸ  ϵ Ϲ ϶Ϲ -

ϸϹϿ ϶ Ϸ  ϼϻϸϴ ϼ  «ϘϹϿϴ»).  

ϖ ϴ ϹϹ ϶ Ϲ  ϦϕϢ ϿϹ϶ Ϸ  ϵϹ ϹϷϴ Ϟ ϴ Ͼϴ  Ϲ  

Ϲ ϼϾϿϼ Ϸ ϶ϴ  Ͼ ϴ ϼ ». Ϣ ϸ  ϴ϶ ϵϹ ϹϺ Ͻ Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϻ  

϶ ϻ  ϴ ( Ϲ ϴ  «Ϥ ϦϹ »).  

Ͽ ϶ϴ  Ϲ ϶ Ϸ  ϻϴ ϼ ϼ ϴ Ͼ Ͽ Ϸϼϼ ϼ ϴ ϼ ϴϿ Ϸ  

ϼ ϸ Ͽ ϻ ϶ϴ ϼ  ϖ. ϕϴϸ ϴϹ϶ϴ:  

ϧ ϴ Ͼ Ͽ ϴϸ  400 . Ͼ϶.  ϴ ϸϼ  ϴ Ϲ ϻϴ ϾϿϴϸϵϼ Ϲ  

«ϕϴϸϴϿ Ͼ» ϼ Ϲ ϶ ϼ  ϴ  ϿϼϷ  ϦϕϢ ( ϶Ϲ ϸ  ϵ ϶  

ϸ ϶), ϴ 10 Ͼ  ϸ Ϸϼ Ϟ ϴ Ͼ-ϙ ϼ ϹϽ Ͼ. ϥ ϷϿϴ  

ϴϸ ϼ ϼ ϴ ϼ϶  ϸϹϿϹ ϼ ,  ϥ Ͽ ϶ ϾϼϽ ϹϿ ϶Ϲ  ϙ ϹϿ ϶ Ͼ Ϸ  

ϴϽ ϴ,  Ϲ , ϶ ϸϹϿϹ Ϲ ϸ ϻϴ϶ ϸ, ϼ ϾϴϹ  Ͼ Ϸ ϸ  ϼ ϴ Ͽ ϺϹ  

ϹϺϸ  ϥϹ϶Ϲ  ϼ ϥ Ͽ Ϲ . 

ϖ Ϲ Ͼϴϻϴ ϴ  ϼ ϴ ϼ  ϵ ϶ ϶ϴϹ  ϶ ϵ ϴ  Ϲ  

϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  ϼ Ϲ ϴ Ͽ ϺϹ ϼϹ ϵ ϹϾ ϴ 

ϼ ϹϿ ϶ϴ. 

ϣ ϹϾ Ϲ Ϲ Ϲ ϼ  ϼ ϶ϴ  ϾϿϼ ϴ ϼ Ϲ ϾϼϹ ϼ ϼ ϺϹ Ϲ -

ϷϹ Ͽ Ϸϼ Ϲ ϾϼϹ Ͽ ϶ϼ  ϴϽ ϴ ϼ ϹϿ ϶ϴ. 

ϪϹϿ  ϸϼ Ͽ Ϸ  ϹϾ ϴ ϶Ͽ Ϲ  ϴ϶ϿϹ ϼϹ ϹϾ - Ϲ Ͻ 

ϸ Ͼ Ϲ ϴ ϼϼ, ϹϹ Ϲ Ͼϴ ϼ ϴ ϴϿϼϻ. 

ϘϿ  ϹϴϿϼϻϴ ϼϼ ϴ϶ϿϹ Ͻ ϹϿϼ Ϲ ϵ ϸϼ  ϶ Ͽ ϼ  ϿϹϸ ϼϹ 

ϻϴϸϴ ϼ: 
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1.1   

 

1.1.1        
     

 

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

ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼϻ϶ ϸϼ ϹϿ  ϸ  320 .  ϶ 

ϙ ϹϿ ϶ Ͼ   

.  21.12.2020) «Ϣ ϴ϶Ϲ ϴϻϸϹϿ ϶ ϹϾ Ͻ ϸ Ͼ Ϲ ϴ ϼϼ ϼ  

ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ» [4], 

[5], [6] ϼ [7]. 

 Ϥϴϻ ϴϵ Ͼϴ ϹϾ ϴ ϶ Ͽ Ϲ ϴ ϴ ϶ϴ ϼϼ: 

- ϻϴϸϴ ϼ  ϴ ϸϼ Ͽ Ϲ ϹϾ ϼ ϶ϴ ϼϹ; 

- ϼ ϺϹ Ϲ -ϷϹ Ͽ Ϸϼ Ϲ Ͼϼ  ϼϻ Ͼϴ ϼϽ. 

 

 

 

1.1.2  

– ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ Ϲϸ ϴϻ ϴ Ϲ  

ϸϿ  ϼ ϶Ͼϼ ϶Ϲ ϸ  Ͼ ϴϿ  ϸ ϶ (϶ ϸϴϿ ϹϽ Ϲ  ϴ 

Ϲ ϼ ϼϼ ϵ ϸϹ  Ϲ  ϻϴ϶ ϸ  Ϲ Ϲ ϴϵ ϾϹ ϦϕϢ).  

Ϡ ϼ ϶ Ͻ Ͼ ϿϹϾ  ϵ ϸϹ  ϴ Ͽ ϺϹ  ϴ ϿϼϷ Ϲ 

϶Ϲ ϸ  Ͼ ϴϿ  ϸ ϶ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ Ϟ ϴ Ͼ Ϸ  

Ͼ ϴ  ( ϴ 10 Ͼ  ϸ Ϸϼ Ϟ ϴ Ͼ-ϙ ϼ ϹϽ Ͼ, Ϲ , ϶ ϸϹϿϹ Ϲ ϸ ϻϴ϶ ϸ, 

ϼ ϾϴϹ  Ͼ Ϸ ϸ  ϼ ϴ Ͽ ϺϹ  ϹϺϸ  ϥϹ϶Ϲ  ϼ ϥ Ͽ Ϲ ). 

ϱϾ ϿϼϾϴ ϼ  Ϲ Ϲ ϼϽ ϼ϶ϹϸϹ ϴ ϶ ϴϵϿϼ Ϲ 1.1. 

ϦϴϵϿϼ ϴ 1.1 – ϱϾ ϿϼϾϴ ϼ  Ϲ Ϲ ϼϽ 

№ . ϡϴϼ Ϲ ϶ϴ ϼϹ ϣϿ ϴϸ , 2 Ϟϴ ϹϷ ϼ  
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1 ϥ ϼ ϶ Ͻ Ϲ  1080,0 ϖ2 

2 ϡϴ϶Ϲ  360,0 ϖ2 

3 ϡϴ϶Ϲ  180,0 ϖ2 

4 Ϡ ϼ ϶ ϴ  Ͼϴϵϼ ϴ 186,4 ϖ2 

 

1.1.3  

ϵ ϹϾ ϴ: 

Ϣϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  – 1620,0 2 (϶  ϼ ϿϹ ϴ϶Ϲ  – 540,0 2). 

ϣϿ ϴϸ  ϻϴ ϽϾϼ – 1683,0 2. 

ϥ ϼ ϹϿ Ͻ ϵ Ϲ  – 22478,5 3 (϶  ϼ ϿϹ ϴ϶Ϲ  – 6896,1 3). 

ϱ ϴϺ  ϻϸϴ ϼ  - ϸϼ  ϴϺ. 

 

 ,     
  

 

ϼ ϶ Ϸ  Ϲ ϴ ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϴ Ͽ ϺϹ  ϴ 

ϿϼϷ Ϲ, ϶ ϸϹϿϹ  ϸϿ  ϼ ϹϿ ϶ϴ ϼ ϶ Ϸ  ϻϴ϶ ϸϴ ϼ 

ϿϼϷ ϴ ϶Ϲ ϸ  ϵ ϶  ϸ ϶, ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ Ϟ ϴ Ͼ Ϸ  

Ͼ ϴ . 

ϡϴ Ϲ ϼ ϼ  ϿϼϷ ϴ Ϲϸ Ϲ  2 ϶ Ϲϻϸϴ/϶ Ϲϻϸϴ. 

ϣϿ ϴϸϾϴ ϼ ϹϿ ϶ϴ ϴ Ͽ ϺϹ ϴ ϶ ϿϹ Ͻ ϻ Ϲ. 

ϥ Ϲ ϶ ϴ  ϻϴ ϽϾϴ Ͽ ϴϸϾϼ ϼ ϹϿ ϶ϴ ϶ Ϲ . 

 

 

        
 ,  ,   
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ϼϻ ϵϹ ϹϽ ϹϷ  Ͼ ϼ ϴϿ - Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲϸ ϴϻ ϴ Ϲ ϼ , 

ϴϻ Ϲ ϶ ϼ ϹϿ Ϲ ϴ Ͽ ϴϸϾϼ ϻϴ ϽϾϼ. 

ϛϸϴ ϼϹ ϶ Ͽϴ Ϲ Ϸ Ͽ Ͻ   ϴϻ Ϲ ϴ ϼ ϶  30,0  54,0 , 

϶  ϼ ϿϹ ϸ϶ϴ ϴ϶Ϲ ϴ – 30,0  6,0  ϹϺϸ  ϼ 1-2 ϼ 30,0  12,0  ϹϺϸ  

ϼ 8-10. ϛϸϴ ϼϹ ϸ ϴϺ Ϲ, ϵϹϻ ϸ϶ϴϿϴ. 

ϣ ϹϾ  Ϲϸ ϴ ϼ϶ϴϹ  ϼ ϹϿ ϶  ϼ ϶ Ϸ  Ϲ ϴ 

ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ, Ϲϸ ϴϻ ϴ Ϲ Ϸ  ϸϿ  ϼ ϶Ͼϼ 

϶Ϲ ϸ  Ͼ ϴϿ  ϸ ϶. 

 

1.   -   
-  ,      

     
   

 

- Ͽϴ ϼ ϶ Ϲ Ϲ Ϲ ϼ  ϼ  ϴ ϶ϴ ϼϼ Ϲϵ ϶ϴ ϼϽ Ͼ ϻϸϴ ϼ  

ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ. 

ϥ ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ Ϲϸ ϴ϶ϿϹ  

Ͻ ϷϹ Ϲ ϼ Ϲ Ͼ Ͻ Ͻ, Ϲ Ͽ Ϻ Ϲ ϵ Ϲ - ϴ ϶Ϲ Ϲ 

Ϲ Ϲ ϼϹ ϸϼϾ ϶ϴ  ϴ Ͽ ϺϹ ϼϹ  ϻϸϴ ϼ  ϶ Ϲ ϼ ϼϴϿ Ͻ ϻϴ ϽϾϹ 

϶ ϶Ϲ ϶ϼϼ  Ϸ ϴϸ ϼ ϹϿ  Ͽϴ . 

ϔ ϼ ϹϾ - ϸ ϺϹ ϶Ϲ Ϲ Ϲ Ϲ ϼ  ϶ Ͽ Ϲ  ϶ ϾϿϴ ϼ Ϲ Ͼ  

ϼϿϹ. 

 

1.2.3      
        

 

 

ϔ ϼ ϹϾ ϴ  ϶ ϴϻϼ ϹϿ  ϻϸϴ ϼ  ϸ ϼϷϴϹ  ϼ Ϲ Ϲ ϼϹ  ϶ 

ϸϹϿϾϹ ϴ ϴϸ ϶ ϶ Ϲ Ϲ  ϴ Ϲ ϼϴϿ ϶. 

ϡϴ Ϻ ϴ  ϸϹϿϾϴ ϴ ϴϸ ϶: 
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- Ϲ  – ϼϿϼ ϶ϴ Ͻ ϴ ϼϿ ϡϥ35-1000-0,7  ϗϢϥϦ 24045-

2016 [8], ϼ Ͼ ϶ϴ Ͻ, ϵϹϻ Ͼ ϴ Ͼϼ; 

- Ͼ ϶Ͽ  – ϸ϶ Ͼϴ ϴ  ϼϻ ϼϿϼ ϶ϴ Ϸ  ϴ ϼϿϴ ϡ57-750-0,7  

ϗϢϥϦ 24045-2016 [8], ϼ Ͼ ϶ϴ Ͻ, ϵϹϻ Ͼ ϴ Ͼϼ. 

Ϫ Ͼ Ͽ  ϼ ϸϴ Ϲ Ϲ ϵϴϿϾϼ, ϶ ϴ ϼϹ ϴϸ ϶ Ϲ  ϻϹ Ͽϼ, 

ϻϴ Ϲ  Ϲ Ϲ - Ϲ ϴ  ϴ ϶  Ϡ200. 

 

1.2.4      , 
,     

 

ϼ ϶ Ϸ  Ϲ ϴ ϶ Ϲ . ϣ ϼϿϼ ϶ϴ Ϲ Ͽϼ , ϼ Ϲ 

϶ Ͼϴ Ϲ ϶Ϲ Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ ϻϸϴ ϼ , Ϲ Ͼ ϴ Ϲ Ϲ, ϼ Ͼ ϶ϴ Ϲ 

ϼ Ϲ Ϲϵ  ϸ Ͽ ϼ ϹϿ Ͻ ϸϹϿϾϼ. 

 

ϛϸϴ ϼϹ Ͽ ϸ Ϲ, Ϲ ϴ Ͽϼ϶ϴϹ Ϲ. 

 

1.2.5   ,  
       

 

 

1.2.6  -  , 
    ,    

 

 

 

1.3   -   

 

Ϣϵ Ϲ - Ͽϴ ϼ ϶ Ϲ ϼ Ͼ Ͼ ϼ϶ Ϲ Ϲ Ϲ ϼ  ϼ  ϷϿϴ  

Ϲϵ ϶ϴ ϼ :  
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- ϥϣ 43.13330.2012 ϥ ϺϹ ϼ  ϿϹ  Ϲϸ ϼ ϼϽ [2]; 

- ϥϣ 56.13330.2011 "ϣ ϼϻ϶ ϸ ϶Ϲ Ϲ ϻϸϴ ϼ " [3]; 

- ϥϣ 4.13130.2013 "ϥϼ Ϲ  ϼ϶ Ϻϴ Ͻ ϻϴ ϼ "[9]. 

ϛϸϴ ϼϹ ϼ : 

Ϻϴ Ͻ ϴ ϼ – Ϩ5.2; 

- ϾϿϴ  ϺϹ ϼ  – Ϟϥ-2; 

-  ϶ϻ ϶ Ϻϴ Ͻ ϼ Ϻϴ Ͻ ϴ ϼ – Ͼϴ ϹϷ ϼ  ϖ2; 

- ϾϿϴ  Ͼ Ͼ ϼ϶ Ͻ Ϻϴ Ͻ ϴ ϼ 

– R45. 

ϧ ϶Ϲ  ϶Ϲ ϶Ϲ ϼ - ϴϿ Ͻ ( ϷϿϴ  .9 .4 

ϨϹϸϹ ϴϿ Ϸ  ϻϴϾ ϴ № 384-Ϩ3) [11].  

Ϣϵ Ϲ - Ͽϴ ϼ ϶ Ϲ Ϲ Ϲ ϼϹ ϻϸϴ ϼ  ϼ  ϴ ϶Ϲ ϹϷ  

Ͼ ϼ ϴϿ Ϸ  ϴϻ ϴ Ϲ ϼ . Ϣϵ Ϲ - Ͽϴ ϼ ϶ Ϲ Ϲ Ϲ ϼ  

ϹϾ ϼ Ϲ Ϸ  ϻϸϴ ϼ  ϵϹ Ϲ ϼ϶ϴ  ϶ ϻ Ϻ  ϹϷ  ϹϾ Ͼ ϼϼ, 

ϼϻ Ϲ Ϲ ϼ  ϼϻ϶ ϸ ϶Ϲ Ͻ Ϲ Ͽ Ϸϼϼ.  

ϖϼϸ ϼ ϹϿ ϶ϴ – ϶ Ϲ. 

ϛϸϴ ϼϹ ϶ Ͽϴ Ϲ Ϸ Ͽ Ͻ   ϴϻ Ϲ ϴ ϼ ϶  30,0  54,0 , 

ϸ ϴϺ Ϲ, ϵϹϻ ϸ϶ϴϿϴ. ϖ ϴ ϻϸϴ ϼ  – 10,8  (  Ϲ Ͼϼ 0,000 ϸ  ϼϻϴ 

Ϲ ϼ  Ͼ Ͼ ϼϽ Ͼ ϼ ). ϖ ϴ ϻϸϴ ϼ   ϶Ϲ  Ͼ Ͼϴ – 13,4 . 

Ϟ ϶Ͽ  Ͼϴ ϴ ,  Ϸϴ ϼϻ ϶ϴ  ϴ Ϻ  ϶ ϸ Ͼ . ϧϾϿ  

Ͼ ϶Ͽϼ 10 %. ϡϴ Ͼ ϶ϿϹ Ϲϸ Ϲ  Ϸ ϴϺϸϹ ϼ  ϼ ϹϷ ϻϴϸϹ Ϻϼ϶ϴ ϼϹ 

Ͻ ϶ϴ. ϢϷ ϴϺϸϹ ϼϹ Ͼ ϶Ͽϼ ϶ Ͻ 600 . ϖ ϸ ϴ Ͼ ϶Ͽ  

Ϲϸ Ϲ  Ϲ Ϲϻ Ϻϴ  ϿϹ ϼ   ϼ ϕ. 

ϣ Ͼ ϼϹ Ͼ ϶Ͽϼ: Ͼ ϶ϹϿ Ͻ ϼϿϼ ϶ϴ Ͻ Ͽϼ  ϡ57-750-0,7  

ϗϢϥϦ 24045-2016 [8]  Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ϸ ϴ  ϼ ϵϴϿϾϴ . 

ϢϷ ϴϺϸϴ ϼϹ Ͼ Ͼ ϼϼ (϶  2-8): ϼϿϼ ϶ϴ Ͻ Ͽϼ  ϡϥ35-

1000-0,7  ϗϢϥϦ 24045-2016 [8]. ϣ Ͽϼ  ϼ ϹϹ  ϶Ϲ ϼϾϴϿ  ϴ ϾϿϴϸϾ  ϼ 

Ͼ Ϲ ϼ  Ͼ Ϲ ϶  ϼϷϹϿ  ϴ ϶Ϲ Ͼϴ. 

. ϖ ϸ Ͽ  ϴ ϴ϶ϿϹ ϼϼ ϴ  ϴ Ͼ Ϲ ϿϹ  ϼϷϹϿ ϼ ϴ ϶Ϲ Ͼϴ ϼ 

Ϸ ϴ ϼ  Ͼ ϼ . 
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Ϩ ϸϴ Ϲ  – ϶ϴϽ Ͻ  Ͽϼ  ϺϹϿϹϻ ϵϹ  ϶Ϲ Ͼ . 

Ϣ ϶ϴ ϼϹ – ϷϿϼ Ͼϼ Ϲ ϶ϴ -Ͼ ϼ Ϲ϶ Ϲ, Ͽ ϶Ϲ ϸ Ϲ  ϴ ϼ ϼ 

ϴϿ ϼ Ͽ ϽϾϴ ϼ Ϲ Ͼϴ ϿϹ϶ϴ Ϸ  ϼ Ϲϸ ϹϽ Ͼ ϼ. 

 

1   , - , 
,     

 ,     
  

 

– ϙ ϹϿ ϶ ϾϼϽ ϴϽ  Ϟ ϴ Ͼ Ϸ  Ͼ ϴ . 

ϛ ϴ Ϲ ϼ  ϾϿϼ ϴ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶ ϼ ϼ ϴϹ   ϥϣ 131.13330.2018 

[12] ϸϿ  Ϸ. Ϟ ϴ Ͼϴ. 

ϗ ϸ Ϟ ϴ Ͼ, ϷϿϴ  ϥϣ 131.13330.2018 [12]  

ϥ Ϲϸ  ϴϾ ϼ ϴϿ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ϲ Ͽ Ϸ  
Ϲ ϴ 

+25,80ϥ 

ϔϵ Ͽ ϴ  ϼ ϼ ϴϿ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ -520ϥ 

ϦϹ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ  Ͼ  
ϵϹ Ϲ Ϲ  0,98 

-410ϥ 

ϦϹ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ Ͻ ϼϸ Ϲ϶Ͼϼ  
ϵϹ Ϲ Ϲ  0,98 

-390ϥ 

ϦϹ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ  Ͼ  
ϵϹ Ϲ Ϲ  0,92 

-390ϥ 

ϦϹ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ Ͻ ϼϸ Ϲ϶Ͼϼ  
ϵϹ Ϲ Ϲ  0,92 

-370ϥ 

ϥ Ϲϸ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ  

- ϴϼϵ ϿϹϹ Ͽ ϸ Ϸ  Ϲ ϴ -160ϥ 

- ϴϼϵ ϿϹϹ Ϲ Ͽ Ϸ  Ϲ ϴ -18,70ϥ 

ϣ ϸ ϿϺϼ ϹϿ  Ϲ ϼ ϸϴ  Ϲϸ Ϲ Ͻ Ϲ Ϲ ϴ Ͻ 
ϼϺϹ 00ϥ 

169  

ϣ ϸ ϿϺϼ ϹϿ  Ϲ ϼ ϸϴ  Ϲϸ Ϲ Ͻ Ϲ Ϲ ϴ Ͻ 
ϼϺϹ Ͽ  80ϥ 

235  

ϥ Ϲϸ  Ϲ Ϲ ϴ ϴ  Ϲϸ Ϲ Ͻ Ϲ Ϲ ϴ Ͻ ϼϺϹ -10,70ϥ 
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00ϥ 

 -6,70ϥ 

ϥ Ϲϸ  Ϲ ϴ  ϼ ϹϿ ϴ  ϶ϿϴϺ  ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ 
Ͽ ϸ Ϸ  Ϲ ϴ 

78% 

ϥ Ϲϸ  Ϲ ϴ  ϼ ϹϿ ϴ  ϶ϿϴϺ  ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ 
Ϲ Ͽ Ϸ  Ϲ ϴ 

55% 

Ϟ Ͽϼ Ϲ ϶  ϴϸϾ ϶ ϻϴ Ϸ ϸ 471  

- ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϴ 1 2 Ϸ ϼϻ ϴϿ Ͻ 

϶Ϲ ϼ ϻϹ Ͽϼ 

– III Ϸ Ͽ ϿϹϸ Ͻ ϴϽ . 

ϡ ϴ ϼ϶ ϴ  ϷϿ ϵϼ ϴ Ϲ ϻϴ ϼ  Ϸ ϶ – 1,9 . 

Ϣ ϼ ϹϿ ϴ  ϶ϿϴϺ  ϶ ϻϸ ϴ – 75%. 

ϥϹϽ ϼ  Ͽ ϴϸϾϼ ϼ ϹϿ ϶ϴ – 6 ϵϴϿϿ ϶ (15).  

 

1       
,     , 

       

 

Ϲ ϼ ϼϼ, ϴ Ͼ Ͻ ϴ ϿϴϷϴϹ  ϻϹ ϹϿ Ͻ ϴ Ͼ, 

Ϲϸ ϴ϶ϿϹ Ͻ ϸϿ  ϴϻ Ϲ Ϲ ϼ  ϵ ϹϾ ϴ  

 

      
       

 

ϗ  ϶ ϶ϴ ϼϼ ϵ ϹϾ ϴ ϼ ϹϿ ϶ϴ: 

Ϝϗϱ-1 – Ϲ ϷϹ Ͻ Ϸ  Ϲ ϸ ϸ Ͻ, Ϲ ϿϹϺϴ϶ ϼϽ , ϶ ϶ϼϸϹ 

ϷϿϼ Ͼϴ Ϸ Ͽϴ ϼ Ϸ   ϶ϾϿ Ϲ ϼ ϼ ϵ ϶ Ϸ  ϼ ϼ ϹϿ Ϸ  ϴ; 

Ϝϗϱ-2 – ϷϿϼ Ͼ ϿϹϷϾϼϽ, ϿϹ϶ϴ Ͻ, Ϸ Ͽϴ ϼ Ͻ – ϶Ϲ Ͽ -

Ͼ ϼ Ϲ϶ Ͻ Ͽϴϵ ϴϸ Ͻ, ϴϾ ϼ Ͻ Ͼϴ ϵ ϴ ϼϻϼ ϶ϴ Ͻ; 
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Ϝϗϱ-3 – ϷϿϼ Ͼ Ϲ ϶ϴ -Ͼ ϼ Ϲ϶ Ͻ, Ϸ Ͽϴ ϼ Ͻ 

ϺϹϿϹϻ Ϲ Ͻ, Ϲ ϴϸ Ͻ; 

Ϝϗϱ-4 – ϷϿϼ Ͼ Ϲ ϶ϴ -Ͼ ϼ Ϲ϶ Ͻ, Ͽ ϶Ϲ ϸ Ͻ  ϴ ϼ 

ϴϿ ϼ Ͽ ϽϾϴ ϼ Ϲ Ͼϴ ϿϹ϶ϴ Ϸ  ϼ Ϲϸ ϹϽ Ͼ ϼ, 

ϺϹϿϹϻ Ϲ Ͻ; 

Ϝϗϱ-5 – Ϲ Ͼ Ϲϸ ϹϽ Ͼ ϼ, Ϲϸ ϹϽ Ͽ ϼ, ϴϿ ϶ϿϴϺ Ͻ  

ϴ ϼ ϴϿ ϼ Ͽ ϽϾϴ ϼ ϷϿϼ Ͼϴ Ͽ ϶Ϲ ϸ Ϸ . 

 

1.3.4   ,   ,  

       ,   
      

 

1.3.5     , 
  , , 

      
   

 

Ϟϴ Ͼϴ  ϻϸϴ ϼ  ϶ Ͽ Ϲ  ϶ Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ͼ Ͼ ϼ . 

Ϟ Ͼ ϼ϶ ϴ  Ϲ ϴ Ͼϴ Ͼϴ ϴ – ϴ - ϶ ϻϹ϶ϴ . Ϥϴ  Ͼϴ Ͼϴ ϴ  

ϼϻ Ͽ Ϲ ϴ  Ͼ Ͽ  ϼ ϵϴϿ Ͼ Ͼ ϼ  ϸ϶ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ . Ϝϻ 

Ͽ Ͼ ϼ ϴ  ϴ Ͼ Ϲ ϿϹ  Ϸ ϴ ϼ, ϴ Ͼϴ ϼ  ϵϴϿϾϴ  Ͼ ϼ , 

Ϲ ϶ ϼ ϼϷϹϿ ϼ ϴ ϶Ϲ Ͼϴ. ϖ Ͼϴ Ͼϴ Ϲ Ϲϸ Ϲ  ϶ ϻϼ ϹϺϸ  

Ͼ Ͽ ϴ ϼ ϼ  Ͼ ϼ . 

Ϡϴ Ϲ ϼϴϿ , ϼ Ϲ ϸϿ  ϼϻϷ ϶ϿϹ ϼ  ϴϿ  Ͼ Ͼ ϼϽ Ͼϴ Ͼϴ ϴ 

ϻϸϴ ϼ , ϶Ϲ ϶  Ϲϵ ϶ϴ ϼ  ϥϣ 16.13330.2017 [16]. 

ϡϹϼϻ Ϲ Ϲ  ϼ Ϲ  ϵϹ Ϲ ϼ϶ϴϹ : 

- ϺϹ Ͼϼ  ϺϹ ϼϹ  Ͼ Ͽ   ϸϴ Ϲ ϴ ϼ; 

- ϸϼ Ͼ  ϺϹ Ͼ ϼ Ͼ ϼ  ϻϸϴ ϼ ; 

- ϴ ϼ ϻϿϴ ϼ ϶ Ϲ Ϲ  ϴ ϴ϶ϿϹ ϼϼ ϼ ϶Ϲ ϼϾϴϿ ϼ 

϶ ϻ ϼ ϹϺϸ  Ͼ Ͽ ϴ ϼ ϶ ϸ Ͽ  ϴ ϴ϶ϿϹ ϼϼ. 
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Ϙϼ Ͼ ϺϹ Ͼ ϼ Ͼ ϼ  ϵϹ Ϲ ϼ϶ϴϹ  Ϸ ϼϻ ϴϿ ϼ ϶ ϻ ϼ 

ϹϺϸ  Ͼ Ͽ ϴ ϼ. 

 

1.3.6     , 
     

  

 

 

1.3.7     , 

   

 

ϖ ϹϾ Ϲ Ϲϸ ϴ ϼ϶ϴ  Ͼ Ͼ ϼ϶ Ϲ, ϵ Ϲ -

Ͽϴ ϼ ϶ Ϲ ϼ ϼ ϺϹ Ϲ - Ϲ ϼ Ϲ ϾϼϹ Ϲ Ϲ ϼ , ϵϹ Ϲ ϼ϶ϴ ϼϹ ϶ 

Ͽ ϴϹ Ϻϴ ϴ: 

-϶ ϻ Ϻ  ϸ ϴ Ͽ Ϸϼ Ϸ  ϴ϶ϴ Ϻϴ  ϸ ϴϻϸϹϿϹ ϼϽ ϼ 

ϸϴ ϼ Ϲϸ ϶ϴ Ϻϴ Ϲ ϼ  Ͼ ϴϷ  ϶ ϻ Ϻ Ϸ  Ϻϴ ϴ; 

- Ϸ ϴ ϼ Ϲ ϼϹ Ϸ  ϼ Ͼ ϶Ϲ Ϸ  ϴ Ϲ ϼϴϿ Ϸ  Ϲ ϵϴ. 

ϖ ϻϸϴ ϼϼ Ͽ ϴϸϾϼ ϶ Ϲ Ϲ Ϸ  ϾϿϴϸϼ ϶ϴ ϼ  ϼ  ϹϾ Ϲ 

Ϲ Ϲ ϼ  ϸϿ  ϵϹ Ϲ Ϲ ϼ  Ϲϵ Ϲ Ͻ Ϸ Ϲ ϽϾ ϼ Ͼ Ͽ  R45 ϻϴ Ϲ : 

- ϸ϶ Ͽ Ͻ Ͻ Ͼ Ͼ ϼ϶ Ͻ Ϸ Ϲϻϴ ϼ  ϴ϶  Universum R 

Proterm 01  Ϧϧ 2313-058-91934056-2012 Ͽ ϼ Ͻ 2,5 ; 

- ϼ ϼ Ϲ ϶ ϼ϶ϴ ϹϹ Ϸ Ϲϻϴ ϼ Ϲ Ͼ ϼϹ: Universum R 

ϠϹ ϴϿϿ 01  Ϧϧ 5768-016-91934056-10 Ͽ ϼ Ͻ 1,5 . 

ϣ ϶Ϲ , Ϲ Ϲϸ ϴ Ϲ Ϲ ϼϹ  Ͼ ϼ , Ϲ ϵ ϸϼ  ϼ ϼ   

Ϸ ϻϼ, Ϻϴ϶ ϼ , ϾϴϿϼ , ϵϹϻϺϼ ϼ  ϴ ϶ ϼ ϹϿϹ  ( ϴϽ - ϼ ϼ ) ϼ 

Ͼ  Ϸ ϶Ͼ Ͻ ϗϨ-021  ϗϢϥϦ 25129-82 Ͽ ϼ Ͻ 0,05 . 
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1    , , , 

        
  

 

ϥ ϷϿϴ  ϴ ϼ 1 ϴ ϼ 27 ϨϹϸϹ ϴϿ Ϸ  ϻϴϾ ϴ ϤϨ № 123-Ϩϛ  

22.07.2008 [10] ϻϸϴ ϼ , ϺϹ ϼ , Ϲ ϼ  ϼ Ϲ Ϲ ϼ  ϼϹ  Ͼ 

ϼϻ϶ ϸ ϶Ϲ , ϸϿϹϺϴ  ϴϻϸϹϿϹ ϼ  ϴ Ͼϴ ϹϷ ϼϼ  

ϥ ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼ  Ͼ 

Ͼϴ ϹϷ ϼϼ ϖ2. 

 

1.4  

 

϶ ϹϾ Ϲ Ϲ Ϲϸ Ϲ . 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

2 А Ч -  А  
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2.1    

 

ϛϸϴ ϼϹ ϼ ϶ Ϸ  Ϲ ϴ ϸ ϴϺ Ϲ, Ϸ Ͽ Ͻ  ϶ 

Ͽϴ Ϲ  ϴϻ Ϲ ϴ ϼ ϶ Ͼ ϴϽ ϼ   30,0  54,0 . Ϣ Ϲ Ͼϴ ϸ  ϼϻϴ Ϲ ϼ  

Ͼ Ͼ ϼϽ Ͼ ϼ  +10,800.  

Ϟϴ Ͼϴ  ϻϸϴ ϼ  - Ϲ ϴϿϿϼ Ϲ ϾϼϽ. Ϟ Ͼ ϼ϶ ϴ  Ϲ ϴ - ϴ -

϶ ϻϹ϶ϴ . Ϟϴ Ͼϴ  ϻϸϴ ϼ  ϵ ϴϻ ϶ϴ  Ϲ Ϲ ϼ ϴ ϴ ϼ, ϼ ϼ ϼϻ 

Ͼ Ͽ  ϼ ϵϴϿ Ͼ Ͼ ϼ . ϬϴϷ Ϲ Ϲ  ϴ  ϶ϸ Ͽ  ϻϸϴ ϼ  6,0 . ϖϸ Ͽ  

ϹϽ 2 ϼ 8 ϴ  ϼ ϿϹ Ϲ (  ϵ Ͽ ϶ϿϹ  Ϲ ϵ ϸϼ  Ͼ Ϲ ϿϹ ϼ  

ϼϿϼ ϶ϴ Ϸ  Ͽϼ ϴ  , ϶ Ϲ ϼϹ Ͼ Ͽ  ϶ Ͽ  ϶ ϸϴ  

Ͽ ϴϹ Ͽ  ϴ ϶Ϲ Ͼ ϶), ϶ϸ Ͽ  ϴϿ  ϹϽ – ϸ ϿϹ Ϲ. ϥ Ϲ ϴ 

ϴ Ͽ ϺϹ ϼ  Ͼ Ͽ  ϼ ϶Ϲ ϼϾϴϿ  ϶ ϻϹϽ ϹϺϸ  Ͼ Ͽ ϴ ϼ Ϲϸ ϴ϶ϿϹ ϴ 

ϴ ϼ ϾϹ 2.1. 

 

Ϥϼ Ͼ 2.1 – ϥ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  Ͼ Ͽ  ϼ ϶Ϲ ϼϾϴϿ  ϶ ϻϹϽ ϴ 

. 0,000 

 

ϣ ϼ϶ ϻϾϴ Ͼ Ͽ  ϼ ϹϿ  ϵ Ͼ϶Ϲ  ϹϽ ϼ ϴ «0», ϴϾ ϾϴϾ 

ϻϸϴ ϼϹ ϵϹ Ͼ ϴ ϶ Ϲ, ϶ϸ Ͽ  ϼ ϶  ϹϽ – Ϲ ϴϿ ϴ  ϼ 150  – ϶ϸ Ͽ  
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ϹϽ 2 ϼ 8. ϛϴϷϿ ϵϿϹ ϼϹ Ͼ Ͽ  ϼϺϹ . 0,000 ϼ  150  (϶Ϲ  ϵ Ϲϻϴ 

ϸϴ Ϲ ϴ ϴ Ͽ ϺϹ  ϴ . -0,300, ϴϻ ϼ ϴ ϹϺϸ  Ϲ Ͼϴ 

Ϲϸ Ϲ ϴ ϸϿ  ϸϿϼ϶Ͼϼ ϹϿϾ ϻϹ ϼ  ϵϹ  ϹϺϸ  Ͻ 

Ͽϼ Ͻ Ͼ Ͽ  ϼ ϵ Ϲϻ  ϸϴ Ϲ ϴ). ϣ Ϲ Ϲ Ϲ Ϲ Ϲ ϼ  Ͼ Ͽ  

ϼ  Ͽ Ϲ ϴ ϼ, ϸ϶ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ   ϗϢϥϦ Ϥ 578738 [17]. 

ϖϹ ϼϾϴϿ Ϲ ϶ ϻϼ ϹϺϸ  Ͼ Ͽ ϴ ϼ Ϲϸ Ϲ  ϼ ϶ϸ Ͽ , ϼ 

Ϲ ϹϾ ϻϸϴ ϼ . ϣ Ϲ Ϲ Ϲ Ϲ Ϲ ϼ  ϶ ϻϹϽ ϼ  ϴ϶ ϼ ϼϻ 

ϴ϶ Ͽ  Ϸ ϿϾ ϶  ϗϢϥϦ 8509 [18]. ϣ ϸ Ͽ Ͻ ϼ Ϲ Ϲ Ͻ 

ϴϻ Ϲϻ  ϻϸϴ ϼ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ Ͼϴ  2.2 ϼ 2.3 ϶Ϲ ϶Ϲ . 

 

Ϥϼ Ͼ 2.2 – ϣ ϸ Ͽ Ͻ ϴϻ Ϲϻ  ϼ ϔ 

 

Ϥϼ Ͼ 2.3 – ϣ Ϲ Ϲ Ͻ ϴϻ Ϲϻ  ϼ 2 

ϕϴϿϾϼ Ͼ ϼ  Ͼ Ϲ  Ͼ Ͼ Ͽ ϴ , ϻϸϴ϶ϴ  Ϲ Ϲ  ϴ  

Ͼϴ Ͼϴ ϴ ϻϸϴ ϼ . ϣ Ϲ Ϲ Ϲ Ϲ Ϲ ϼ  ϵϴϿ Ͼ Ͼ ϼ  ϸ϶ ϴ϶ ϶ Ϲ, 
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Ͽ Ϲ ϴ Ϲ. Ϟ Ϲ ϿϹ ϼϹ ϵϴϿ Ͼ Ͼ Ͼ Ͽ ϴ  – ϺϹ Ͼ Ϲ. ϕϴϿϾϼ Ͼ ϼ  

Ϲ Ϲ϶ ϻϴ  ϹϺϸ  ϼϻ Ͽ Ͼ ϼ Ϸ ϴ ϼ, Ͼ Ϲ ϼ ϴ  ϴ ϶Ϲ ϼϽ 

 ϵϴϿ Ͼ, ϼ Ϸ ϼϻ ϴϿ ϼ ϼ ϶Ϲ ϼϾϴϿ ϼ ϶ ϻ ϼ. ϣ Ϸ  

ϸ϶ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ   ϗϢϥϦ Ϥ 578738 [17]. ϬϴϷ Ϸ ϶ 1,5 . 

Ϟ Ϲ ϿϹ ϼϹ Ͼ ϵϴϿϾϴ  Ϲ ϶Ͽ Ϲ    ϵ Ͽ ϶ Ϸ  Ϲϸϼ Ϲ ϼ . 

ϗ ϼϻ ϴϿ Ϲ ϶ ϻϼ Ϲϸ ϴ϶ϿϹ  ϶ ϶ϼϸϹ ϴ Ͼ, ϴ ϴϾϺϹ ϸ Ͽ  ϼ 

Ϲ Ϲ  ϶ ϻϹ϶  ϵϿ Ͼ ϶. ϖϹ ϼϾϴϿ Ϲ ϶ ϻϼ Ϲϸ ϴ϶ϿϹ  ϶ ϶ϼϸϹ 

Ϲ Ϲ ϴ Ͻ Ͼ Ͼ ϼϼ ( . ϼ Ͼ 2.2 – ϸ Ͽ Ͻ ϴϻ Ϲϻ). ϕϴϿϾϼ 

Ͼ ϼ , Ϸ  ϼ ϶ ϻϼ  Ͼ ϼ  ϵ ϴϻ  ϺϹ ϾϼϽ ϸϼ Ͼ Ͼ ϼ . 

ϥ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  ϵϴϿ Ͼ Ͼ ϼ  ϼ Ϸ ϼϻ ϴϿ  ϶ ϻϹϽ  Ͼ ϼ  

ϼ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  Ϸ ϶ Ͼ ϼ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ Ͼϴ  2.4 ϼ 

2.5 ϶Ϲ ϶Ϲ . 

 

Ϥϼ Ͼ 2.4 – ϥ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  ϵϴϿ Ͼ Ͼ ϼ  ϼ ϶ ϻϹϽ  

Ͼ ϼ  
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Ϥϼ Ͼ 2.5 – ϥ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  Ϸ ϶ Ͼ ϼ  

 

ϧ Ͻ ϼ϶ , ϺϹ Ͼ  ϼ ϴ ϶Ϲ ϴ  Ϲϼϻ Ϲ Ϲ  Ͼϴ Ͼϴ ϴ 

ϻϸϴ ϼ  ϵϹ Ϲ ϼ϶ϴϹ  ϺϹ Ͼ Ͻ ϻϴϸϹϿϾ Ͻ Ͼ Ͽ  ϶ ϸϴ Ϲ , 

϶Ϲ ϼϾϴϿ ϼ ϶ ϻ ϼ ϹϺϸ  Ͼ Ͽ ϴ ϼ ϼ ϶ ϻ ϼ  Ͼ ϼ . 

ϘϿ  Ͼ Ϲ ϿϹ ϼ  Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ ϼϻ ϼϿϼ ϶ϴ  Ͽϼ ϶ 

Ϲϸ Ϲ  Ϲ ϶ Ͻ ϴ ϶Ϲ Ͼ ( ϽϾϼ ϼ ϼϷϹϿϼ). ϣ Ϲ Ϲ Ϲ Ϲ Ϲ ϼ  

ϼϷϹϿϹϽ ϼ ϹϾ ϴ ϶Ϲ Ͼϴ – Ϸ Ϲ ϶ϹϿϿϹ , Ϸ Ϲ ϵ  ϻϴ Ͼ Ϸ  

Ϲ Ϲ ϼ . ϥ Ϲ  ϴ Ͽ ϺϹ ϼ  Ϲ ϶ Ϸ  ϴ ϶Ϲ Ͼϴ ϼ϶ϹϸϹ  ϶ Ϸ ϴ ϼ Ϲ Ͼ Ͻ 

ϴ ϼ (Ͽϼ  3). 

ϣ  ϻϴϸϴ ϼ  Ϲ Ͽ Ϸ ϶ ϼ ϶ ϶ ϻϼ  Ͼ ϼ ϴϿ  ϴϻ ϴ Ϲ ϼϹ  

ϻϸϴ ϼ  ϶ ϼ Ϲϸ Ϲ  ϸ϶Ϲ ϼ ϶ Ϲ Ͼϴϵϼ , Ͼ Ϲ ϼϾϴϾ Ϲ 

϶ ϻϴ   Ͼϴ Ͼϴ  ϻϸϴ ϼ . Ϟ Ͼ ϼϼ ϼ ϶  Ͼϴϵϼ  ϼ ϴ  ϴ 

ϽϾϼ ϼϻ Ϸ  ϵ. ϣϹ ϹϾ ϼϹ ϼ ϶  Ͼϴϵϼ  ϶ Ͽ Ϲ   

ϼ ϼ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ͽ ϴϸϾϼ: Ͼ Ͼ ϼ  ϼ  ϼϻ ϷϿϴ϶  ϼ 

϶ Ϲ Ϲ  ϵϴϿ Ͼ, Ͼ Ϲ ϹϺϸ  ϵ Ͻ ϴ Ͽ ϺϹ  ϶ ϸ  ϶ Ϲ. 

ϥ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  Ͼ Ͼ ϼϽ ϼ ϶  Ͼϴϵϼ  Ϲϸ ϴ϶ϿϹ ϴ ϴ 

ϼ ϾϹ 2.6. 
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Ϥϼ Ͼ 2.6 – ϥ Ϲ ϴ ϴ Ͽ ϺϹ ϼ  Ͼ Ͼ ϼϽ ϼ ϶  Ͼϴϵϼ  

 

 ϡϹ ϼϽ Ͼϴ Ͼϴ  ϶ ϼ ϼ ϴϹ  ϼ Ϲ ϹϸϴϹ  ϴ ϸϴ Ϲ  ϴϷ ϻϾϼ  

ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ Ϲ ϼ  ϼ Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ, ϹϷ ϶ Ϲ ϼ 

϶Ϲ ϶ Ϲ ϴϷ ϻϾϼ. 

 

2.2    

 

ϖ Ͽ ϼ  ϴ Ϲ  ϵϴϿ Ͼ Ͼ ϼ  ϿϹ  30,0  (ϵϴϿϾϴ ϕϣ1) ϼ ϵϴϿϾϼ 

Ͼ ϼ  ϿϹ  6,0  (ϵϴϿϾϴ ϕϨ1/ϕϨ2). 

 

2.2.1     30  

 

ϖ Ͽ ϼ  ϴ Ϲ  ϼ Ͼ ϼ ϶ϴ ϼϹ ϵϴϿϾϼ Ͼ ϼ  ϿϹ  30 . 

ϥϹ Ϲ ϼϹ ϵϴϿϾϼ Ͼ ϼ  ϼ ϼ ϴϹ  ϸ϶ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ . 

 



24 
 

Ϝ ϸ Ϲ ϸϴ Ϲ 

ϬϴϷ ϵϴϿ Ͼ Ͼ ϼ  –  =6,0 . 

ϣ ϿϹ  ϵϴϿϾϼ – 30,0 . 

ϣ ϹϸϹϿ Ͻ Ϸϼϵ ϵϴϿϾϼ 𝑓 = = , м  [14, ϴϵϿ. Ϙ.1]. 

Ϡϴ Ͼ  ϴϿϼ Ϸ ϴ ϼ ϼ ϴϹ   ϥϣ 16.13330 [16] ϶ ϻϴ϶ϼ ϼ ϼ  

Ϲ Ϲ ϴ  ϴ Ϻ Ϸ  ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ Ͻ ϼϸ Ϲ϶Ͼϼ 

ϵϹ Ϲ Ϲ  0,98 ϼ Ϸ  Ͼ Ͼ ϼϽ. ϦϹ Ϲ ϴ  ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ 

Ͽ ϸ Ͻ ϼϸ Ϲ϶Ͼϼ ϼ ϼ ϴϹ   [12] - ϼ  42 0ϥ. ϕϴϿϾϴ ϼ  Ͼ  2-

Ͻ Ϸ Ϲ Ͼ Ͼ ϼϽ [16]. ϥϿϹϸ ϶ϴ ϹϿ , ϴ Ͼϴ ϴϿϼ - ϥ345. ϣ  

ϼϿ ϺϹ ϼ  ϖ [16] ϼ ϼ ϴϹ  ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϴϿϼ: 

 Ry = 320 . 

ϣ Ϲϸ϶ϴ ϼ ϹϿ  ϼ ϼ ϴϹ  Ϲ Ϲ ϼϹ ϵϴϿϾϼ ϸ϶ ϴ϶  45ϕ1   

ϗϢϥϦ Ϥ 578738 [17]  ϴ Ͻ 66,2 ϾϷ/ . ϗϹ Ϲ ϼ Ϲ ϾϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ 𝑊 = м ; 𝑊 = , м ; 𝐽х = , м ; 𝐽 = , м .  

 

ϡϴ ϵϴϿϾ  Ͼ ϼ  ϸϹϽ ϶  Ϲ ϼ ϶ Ϲ Ϲ Ϲ ϴϷ ϻϾϼ. 

ϣ ϴ  ϴϷ ϻϾϴ 

ϣ ϴ  ϴϷ ϻϾϴ ϴ ϵϴϿϾ  Ͼ ϼ  ϾϿϴϸ ϶ϴϹ   ϵ ϶Ϲ Ϸ  

϶Ϲ ϴ Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ ϼ ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ Ϸ ϴ. ϥϵ  ϴϷ ϻϾϼ 

ϴ Ͼ ϼϹ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 2.1.  

ϦϴϵϿϼ ϴ 2.1 ϥϵ  ϴϷ ϻ Ͼ ϴ Ͼ ϼϹ 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϡ ϴ ϼ϶ ϴ  

ϴϷ ϻϾϴ ( ϴ ϴ) 

Ϟ ϼ ϼϹ  

ϴϸϹϺ ϼ  

ϴϷ ϻϾϹ 

Ϥϴ Ϲ Ϲ 

ϻ ϴ Ϲ ϼϹ 

ϴϷ ϻϾϼ 

ϣ Ͽϼ  ϡ57-

750-0,7 
8,7 ϾϷ/ 2 1,05 9,14 ϾϷ/ 2 

Ϝ Ϸ  8,7 ϾϷ/ 2  9,14 ϾϷ/ 2 

ϕϴϿϾϴ – ϸ϶ ϴ϶  

45ϕ1 
66,2 ϾϷ/  1,05 69,5 ϾϷ/  
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ϡϴϷ ϻϾ  ϴ ϵϴϿϾ  Ͼ ϼ   Ϸ ϶ ϼ ϼ ϴϹ   ϴ ϸ  ϴϿϼ 

ϴ ϹϽϾ : я = ∙ ∙ = , ∙ ∙ ,∙ , = , к /м . 

ϡ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ͻ ϴϷ ϻϾϼ ϴ ϵϴϿϾ  Ͼ ϼ : 

 = + я ∙ +                                                                           (2.1) 

 = , + , ∙ , + , = , к /м = , к /м.            

 

Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ Ͻ ϴϷ ϻϾϼ ϴ ϵϴϿϾ : 

 = ∙ 𝛾 + я ∙ 𝛾 ∙ + ∙ 𝛾 ,                                                (2.2) 

 = , + , ∙ , ∙ , + , = к /м = , к /м.               
                                                          

 

ϥ ϹϷ ϶ϴ  ϴϷ ϻϾϴ 

ϙ ϹϿ ϶  ϴ Ͽ ϺϹ  ϶ III ϹϷ ϶  ϴϽ Ϲ. 

ϡ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϹϷ ϶ Ͻ ϴϷ ϻϾϼ ϴ Ϸ ϼϻ ϴϿ  

ϹϾ ϼ  Ͼ ϼ  [14]: 

 = ∙ ∙ 𝜇 ∙ ,                                                                                            (2.3) 

 

ϷϸϹ  - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ  ϹϷϴ  Ͼ ϼϽ ϻϸϴ ϼϽ ϸ 

ϸϹϽ ϶ϼϹ  ϶Ϲ ϴ ϼϿϼ ϼ  ϴϾ ϶, ϼ ϼ ϴϹ Ͻ ϶ ϶Ϲ ϶ϼϼ  [14, 

.10.5-10.9]; 

 - Ϲ ϼ Ϲ ϾϼϽ Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ͻ ϶ ϶Ϲ ϶ϼϼ  [14, 

.10.10]. ϣ ϼ ϶ϼϼ ϶ Ϲ Ϸ  Ϲ Ͽ ϶ ϸϹϿϹ ϼ  = ; 
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𝜇 - Ͼ ϼ ϼϹ  Ϲ Ϲ ϸϴ  ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϻϹ Ͽϼ Ͼ ϹϷ ϶ Ͻ 

ϴϷ ϻϾϼ ϴ Ͼ ϼϹ, ϼ ϼ ϴϹ Ͻ ϶ ϶Ϲ ϶ϼϼ  [14, .10.4]. 

Ϟ ϼ ϼϹ  𝜇 =  ϼ ϾϿ Ϲ Ϲ ϹϹ 30 Ϸ ϴϸ. [14, ϼϿ. ϕ.1]; 

 - ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϴ 1 2 

Ϸ ϼϻ ϴϿ Ͻ ϶Ϲ ϼ ϻϹ Ͽϼ ϼ ϼ ϴϹ  ϶ ϻϴ϶ϼ ϼ ϼ  ϹϷ ϶ Ϸ  

ϴϽ ϴ ϴ Ϲ ϼ ϼϼ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ  ϸϴ  [14, ϴϵϿ. 10.1]. ϘϿ  

III ϹϷ ϶ Ϸ  ϴϽ ϴ = , кП . 

 

ϛϸϹ  = ( , − , √ ) , + , ∙                                            (2.4) 

ϼ ϼ ϴϹ   [12, .10.7] ϸϿ  Ͽ Ϸϼ  Ͼ ϼϽ ϸ ϿϹ  ϻϸϴ ϼϽ, 

ϹϾ ϼ Ϲ  ϴ Ϲ ϼ ϼ ϴ ϖ (Ϸ ϸ ϾϼϹ Ϲ ϼ ϼϼ, ϿϹ Ϲ ϴ ϼ϶  

ϼ ϸ ϷϼϹ Ϲ ϼ, ϴ϶ Ϲ  Ͼ Ϲ Ϲ ϶ϼ ϼ ϶ Ͻ ϵ ϿϹϹ 10 

)  [14, .11.1.6]. 

Ϟ ϼ ϼϹ  = ,  ϼ Ͼ϶ϼ϶ϴϿϹ Ͻ ϶ Ϲ ℎ = , м ϼ ϼ ϴ 

Ϲ ϼ ϖ [14, ϴϵϿ. 11.2]. 

ϩϴ ϴϾ Ϲ Ͻ ϴϻ Ϲ  Ͼ ϼ  ϶ Ͽϴ Ϲ 

 

 = − = ∙ , − , = ,                                                          (2.5) 

 

ϷϸϹ = , м - ϴϼ Ϲ ϼϽ ϴϻ Ϲ  Ͼ ϼ  ϶ Ͽϴ Ϲ; = , м - ϴϼϵ Ͽ ϼϽ ϴϻ Ϲ  Ͼ ϼ  ϶ Ͽϴ Ϲ. 

 

Ϧ Ϸϸϴ = ( , − , √ , ) , + , ∙ , = , . 

Ϧ Ϸϸϴ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϹϷ ϶ Ͻ ϴϷ ϻϾϼ = , ∙ ∙ ∙ , = , кП = , к /м . 
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Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϹϷ ϶ Ͻ ϴϷ ϻϾϼ 

 = ∙ 𝛾 = , ∙ , = , к /м , 

 

ϷϸϹ 𝛾 = ,  - Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϹϷ ϶ Ͻ ϴϷ ϻϾϹ. 

 

ϥ ϴ Ϲ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϴϷ ϻϾϼ ϴ ϵϴϿϾ : 

 = + , ,                                                                                            (2.6) 

 = , + , = , к /м.            

 

ϥ ϴ Ϲ ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϴϷ ϻϾϼ ϴ Ϸ : 

 = + ,                                                                                              (2.7) 

 = , + , = , к /м.            

ϕϴϿϾϼ Ͼ ϼ  ϼ Ͼϴ  Ͼ Ͼ Ͽ ϴ  ϵ Ͼ   ϼ Ϲ Ϲ ϼϹ  

ϸ Ͽ ϼ ϹϿ  ϴ Ͼ, ϼ Ͼ Ϲ    ϵ Ͽ ϶ Ϸ  Ϲϸϼ Ϲ ϼ  

( ϼ ϼ ϴϹ  ϺϹ ϼϹ ϵϴϿ Ͼ Ͼ ϼ   Ͼ Ͽ ϴ ϼ ϺϹ Ͼ Ϲ).  

 

ϧ ϼϿϼ  ϶ ϵϴϿϾϹ Ͼ ϼ : 

- ϼϻϷϼϵϴ ϼϽ Ϲ   ϴ ϼ϶ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: 

, = 𝑞 ∙ = , ∙ = , к ∙ м; 

- ϼϻϷϼϵϴ ϼϽ Ϲ   ϴ Ϲ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: = 𝑞 ∙ = , ∙ = , к ∙ м; 

- Ϲ Ϲ Ϲϻ ϶ϴ ϹϹ ϼϿϼϹ  ϴ Ϲ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: = 𝑞 ∙ = , ∙ = , к . 
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Ϟ Ͼ ϼ϶ Ͻ ϴ Ϲ  ϵϴϿϾϼ Ͼ ϼ   

 

Ϧ Ϲϵ Ϲ Ͻ Ϲ  ϼ϶ϿϹ ϼ  Ϲ Ϲ ϼ : 𝑊 = 𝑀 𝑎∙𝛾𝑐 = , ∙∙ = , м . 

ϣ ϼ ϼ ϴϹ   ϴ Ϲ  ϸ϶ ϴ϶  45ϕ1  ϗϢϥϦ Ϥ 578738 [17]  

ϷϹ Ϲ ϼ Ϲ Ͼϼ ϼ ϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ: 𝑊 = м ; 𝑊 = , м ; 

 𝐽х = , м ; 𝐽 = , м ; = , м . Ϥϴϻ Ϲ  Ϲ Ϲ ϼ  ℎ =мм; = мм; 𝑡 = мм; 𝑡 = мм; = , к /м.  

ϣ ϶Ϲ Ͼϴ Ϲ ϹϽ ϵ ϼ ϵϴϿϾϼ ϸ ϵ ϴ Ϸ  ϼϿ   

Ϲ ϶ Ͻ Ϸ Ϲ ϹϸϹϿ  ϼϽ. 

 

ϣ ϶Ϲ Ͼϼ ϼ ϵϴϿϾϼ 

 

ϣ ϶Ϲ Ͼϴ ϼ  ϴϿ  ϴ ϺϹ ϼ  ϶ Ϲ Ϲ ϼϼ  =
 ϼ =  𝜎 = 𝑀 𝑎𝑊х = , ∙ = , П < ∙ 𝛾 = ∙ = П . 

ϣ  ϵϴϿϾϼ  ϴϿ  ϴ ϺϹ ϼ  ϵϹ Ϲ Ϲ ϴ. 

ϣ ϶Ϲ Ͼϴ ϼ  Ͼϴ ϴ ϹϿ  ϴ ϺϹ ϼ  ϴ ϴ  ϵϴϿϾϼ (϶ 

Ϲ Ϲ ϼϼ  =  ϼ = ) 𝜏 = 𝑎 ∙𝐽 ∙ = , ∙ , ∙, ∙ , = , П < ∙ 𝛾 = , ∙ 𝛾 = , П . 

ϣ  ϵϴϿϾϼ  Ͼϴ ϴ ϹϿ  ϴ ϺϹ ϼ  ϵϹ Ϲ Ϲ ϴ. 

 

ϧ Ͻ ϼ϶  ϵϴϿ Ͼ Ϲ Ϲϵ Ϲ  ϶Ϲ  ϼ Ϲ Ϲϸϴ Ϲ ϴϷ ϻϾϼ 

Ϲ Ϲϻ Ͽ Ͻ ϺϹ ϾϼϽ ϴ ϼϿ ( ϼϿϼ ϶ϴ Ͻ Ϲ ϴϿϿϼ Ϲ ϾϼϽ ϴ ϼϿ). 

ϠϹ ϴ  Ͻ ϼ϶  ϿϹ Ϲ ϶ Ͼϴ  ϵϴϿ Ͼ Ϲ ϶Ϲ Ϲ , ϴϾ 

ϾϴϾ ϴ ϵϹ Ϲ Ϲ ϴ Ϲ ϼϹ  ϼ  ϴϻ Ϲ ϶, ϴϻ ϴ Ϲ   Ϲ  

Ͻ ϼ϶ Ͻ ϴϵ  ϼ ϴϻϿϼ  ϴ ϺϹ  ϼ . 
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ϣ ϶Ϲ Ͼϴ ϸϹ ϴ ϼ϶ ϼ (ϺϹ Ͼ ϼ) ϵϴϿ Ͼ ϼ  Ͼ  ϶ Ͻ 

Ϸ Ϲ ϹϸϹϿ  ϼϽ ϼ ϴ ϴ϶ϿϹ ϴ ϴ Ϲϸ ϶ ϴ Ϲ ϼϹ Ͽ ϶ϼϽ, 

ϻϴ ϸ ϼ  ϼ  ϴϿ  Ͼ Ͽ ϴ ϴ ϼ . ϥ  ϶Ϲ Ͼϼ: ϴϾ ϼ ϴϿ Ͻ 

Ϸϼϵ ϵϴϿ Ͼ fmax  Ϲ ϸ ϿϺϹ  Ϲ϶ ϴ  ϹϸϹϿ  ϻ ϴ Ϲ ϼϽ fu , 

ϴ ϶ϿϹ  ϴ ϼ ϹϾ ϼ ϶ϴ ϼ  [14, ϴϵϿ. 19]; fmax ϿϹϸ Ϲ  

ϹϸϹϿ   ϴ ϼ϶  ϴϷ ϻ Ͼ. 

 

ϣ ϶Ϲ Ͼϴ ϺϹ Ͼ ϼ ϵϴϿϾϼ 

 𝑓 = 𝑀 , 𝑎 ∙∙𝐸∙𝐽 = , ∙ ∙ ∙ ∙∙ , ∙ ∙ = , м < 𝑓 = , м. 

 

ϚϹ Ͼ  ϵϴϿϾϼ Ϲ ϵϹ Ϲ Ϲ ϴ. ϧ϶ϹϿϼ ϼ϶ϴϹ  Ϲ Ϲ ϼϹ ϵϴϿϾϼ. 

 

ϣ ϼ ϼ ϴϹ   ϴ Ϲ  ϸ϶ ϴ϶  60ϕ1  ϗϢϥϦ Ϥ 578738 [17]  

ϷϹ Ϲ ϼ Ϲ Ͼϼ ϼ ϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ: 𝑊 = , м ; 𝑊 = , м ; 

 𝐽х = , м ; 𝐽 = , м ; = , м . Ϥϴϻ Ϲ  Ϲ Ϲ ϼ  ℎ =мм; = мм; 𝑡 = мм; 𝑡 = мм; = , к /м.  

ϖ Ͽ ϼ  ϶Ϲ Ͼ  Ͽ Ͼ   2-Ͻ Ϸ Ϲ ϹϸϹϿ  ϼϽ, ϴϾ 

ϾϴϾ ϼ Ϲ Ϲ  Ϲ Ϲ ϼϼ ϶Ϲ Ͼϼ  ϴϿ  ϼ Ͼϴ ϴ ϹϿ  

ϴ ϺϹ ϼ  ( Ϲ ϶ϴ  Ϸ ϴ ϹϸϹϿ  ϼϽ) Ͽϼ. 

ϧ ϼ  ϻ ϴ Ϲ ϼ  ϴϷ ϻ Ͼ. ϡ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ͻ 

ϴϷ ϻϾϼ ϴ ϵϴϿϾ  Ͼ ϼ : 

 = + я ∙ +                                                                            

 = , + , ∙ , + , = , к /м = , к /м.            

 

ϥ ϴ Ϲ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϴϷ ϻϾϼ ϴ ϵϴϿϾ  (  Ϲ  

ϹϷ ϶ Ͻ ϴϷ ϻϾϼ): 
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 = , + , = , к /м.            

 

ϜϻϷϼϵϴ ϼϽ Ϲ   ϴ ϼ϶ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: 

, = 𝑞 ∙ = , ∙ = к ∙ м; 

 

ϣ ϶Ϲ Ͼϴ ϺϹ Ͼ ϼ ϵϴϿϾϼ 

 𝑓 = 𝑀 , 𝑎 ∙∙𝐸∙𝐽 = ∙ ∙ ∙ ∙∙ , ∙ ∙ = , м < 𝑓 = , м. 

 

ϚϹ Ͼ  ϵϴϿϾϼ ϵϹ Ϲ Ϲ ϴ.  

 

Ϟ ϼ ϶ϴ ϼϹ ϵϴϿϾϼ Ͼ ϼ  

ϖ Ϲ ϴ  Ͼ Ϲ ϿϹ ϼ  Ϸ ϶ Ͼ Ϲ Ͽ Ϲ  Ϲ Ͼ  ϵϴϿϾϼ Ϲϵ ϴ ϼ 

ϺϹ Ͼ ϼ 100 8 .  

Ϟ Ϲ ϿϹ ϼϹ ϵϴϿϾϼ Ͼ ϼ  Ͼ Ͼ Ͽ Ϲ Ϲ ϶Ͽ Ϲ  ϶ ϵϴϿϾϹ. 

Ϡ ϴϺ Ϲ Ͼ Ϲ ϿϹ ϼϹ ϵϴϿϾϼ Ϲ ϶Ͽ Ϲ  Ͼ Ͼ Ͽ Ϲ   ϶ ϼ 

ϵ Ͽ ϶ ϸϼϴ Ϲ  20  ( ϶Ϲ ϼ  ϸ ϵ Ͽ  ϸϼϴ Ϲ  23 ). ϣ ϹϾ Ϲ 

Ͼ Ϲ ϿϹ ϼϹ ϵϴϿϾϼ Ͼ Ͼ Ͽ Ϲ Ϲ ϶Ͽ Ϲ  Ϲ Ϲϻ ϴϾϿϴϸϾϼ ( ϶Ϲ  ϼ ϼϻ  

ϵϴϿϾϼ), Ϲϸ Ϲ Ϲ ϶ Ͼ Ͽ Ϲ. 

 

2.2.2     6  

 

ϖ Ͽ ϼ  ϴ Ϲ  ϼ Ͼ ϼ ϶ϴ ϼϹ ϵϴϿϾϼ Ͼ ϼ  ϿϹ  6 . 

ϥϹ Ϲ ϼϹ ϵϴϿϾϼ Ͼ ϼ  ϼ ϼ ϴϹ  ϸ϶ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ . 

Ϝ ϸ Ϲ ϸϴ Ϲ 

ϬϴϷ ϵϴϿ Ͼ Ͼ ϼ  –  =6,0 . 

ϣ ϿϹ  ϵϴϿϾϼ – 6,0 . 
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ϣ ϹϸϹϿ Ͻ Ϸϼϵ ϵϴϿϾϼ 𝑓 = = м  [14, ϴϵϿ. Ϙ.1]. 

Ϡϴ Ͼ  ϴϿϼ Ϸ ϴ ϼ ϼ ϴϹ   ϥϣ 16.13330 [16] ϶ ϻϴ϶ϼ ϼ ϼ  

Ϲ Ϲ ϴ  ϴ Ϻ Ϸ  ϶ ϻϸ ϴ 42 0ϥ. ϕϴϿϾϴ ϼ  Ͼ  2-Ͻ Ϸ Ϲ 

Ͼ Ͼ ϼϽ [16]. ϥϿϹϸ ϶ϴ ϹϿ , ϴ Ͼϴ ϴϿϼ - ϥ345. ϣ  ϼϿ ϺϹ ϼ  ϖ [16] 

ϼ ϼ ϴϹ  ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϴϿϼ: 

 Ry = 320 . 

ϣ Ϲϸ϶ϴ ϼ ϹϿ  ϼ ϼ ϴϹ  Ϲ Ϲ ϼϹ ϵϴϿϾϼ ϸ϶ ϴ϶  30ϕ1   

ϗϢϥϦ Ϥ 578738 [17]  ϴ Ͻ 32 ϾϷ/ . ϗϹ Ϲ ϼ Ϲ ϾϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ 𝑊 =, м ; 𝑊 = , м ; 𝐽х = , м ; 𝐽 = , м .  

 

ϡϴ ϵϴϿϾ  Ͼ ϼ  ϸϹϽ ϶  Ϲ ϼ ϶ Ϲ Ϲ Ϲ ϴϷ ϻϾϼ. 

ϣ ϴ  ϴϷ ϻϾϴ 

 

ϡϴϷ ϻϾ  ϴ ϵϴϿϾ  Ͼ ϼ   Ϸ ϶ ϼ ϼ ϴϹ   ϴ ϸ  ϴϿϼ 

ϴ ϹϽϾ : я = ∙ ∙ = , ∙ ∙ ,∙ , = , к /м . 

ϡ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ Ͻ ϴϷ ϻϾϼ ϴ ϵϴϿϾ  Ͼ ϼ : = , + , ∙ , + = , к /м = , к /м.            

 

Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ Ͻ ϴϷ ϻϾϼ ϴ ϵϴϿϾ : 

 = , + , ∙ , ∙ , + , = к /м = , к /м.               
 

ϛ ϴ Ϲ ϼ  ϹϷ ϶ Ͻ ϴϷ ϻϾϼ ϼ ϼ ϴϹ   ϴ Ϲ  ϵϴϿϾϼ ϕϣ1 ( ϴ Ϲ  

϶ Ϲ). 

ϥ ϴ Ϲ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϴϷ ϻϾϼ ϴ ϵϴϿϾ : 

 = , + , = , к /м.            
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ϥ ϴ Ϲ ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϴϷ ϻϾϼ ϴ Ϸ : 

 = , + , = , к /м.            

ϕϴϿϾϼ Ͼ ϼ  ϼ Ͼϴ  Ͼ Ͼ Ͽ ϴ  ϵ Ͼ   ϼ Ϲ Ϲ ϼϹ  

ϸ Ͽ ϼ ϹϿ  ϴ Ͼ, ϼ Ͼ Ϲ    ϵ Ͽ ϶ Ϸ  Ϲϸϼ Ϲ ϼ  

( ϼ ϼ ϴϹ  ϺϹ ϼϹ ϵϴϿ Ͼ Ͼ ϼ   Ͼ Ͽ ϴ ϼ ϺϹ Ͼ Ϲ).  

 

ϧ ϼϿϼ  ϶ ϵϴϿϾϹ Ͼ ϼ : 

- ϼϻϷϼϵϴ ϼϽ Ϲ   ϴ ϼ϶ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: 

, = 𝑞 ∙ = , ∙ = , к ∙ м; 

- ϼϻϷϼϵϴ ϼϽ Ϲ   ϴ Ϲ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: = 𝑞 ∙ = , ∙ , = , к ∙ м; 

- Ϲ Ϲ Ϲϻ ϶ϴ ϹϹ ϼϿϼϹ  ϴ Ϲ Ϸ  ϻ ϴ Ϲ ϼ  ϴϷ ϻϾϼ: = 𝑞 ∙ = , ∙ , = , к . 

 

Ϟ Ͼ ϼ϶ Ͻ ϴ Ϲ  ϵϴϿϾϼ Ͼ ϼ   

 

Ϧ Ϲϵ Ϲ Ͻ Ϲ  ϼ϶ϿϹ ϼ  Ϲ Ϲ ϼ : 𝑊 = 𝑀 𝑎∙𝛾𝑐 = , ∙ ∙ = , м . 

ϣ ϼ ϼ ϴϹ   ϴ Ϲ  ϸ϶ ϴ϶  30ϕ1  ϗϢϥϦ Ϥ 578738 [17]  

ϷϹ Ϲ ϼ Ϲ Ͼϼ ϼ ϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ: 𝑊 = , м ; 𝑊 = , м ; 𝐽х =, м ; 𝐽 = , м ; = , м . Ϥϴϻ Ϲ  Ϲ Ϲ ϼ  ℎ = мм; =мм; 𝑡 = мм; 𝑡 = , мм; = к /м.  

ϣ ϶Ϲ Ͼϴ Ϲ ϹϽ ϵ ϼ ϵϴϿϾϼ ϸ ϵ ϴ Ϸ  ϼϿ   

Ϲ ϶ Ͻ Ϸ Ϲ ϹϸϹϿ  ϼϽ. 

 

ϣ ϶Ϲ Ͼϼ ϼ ϵϴϿϾϼ 
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ϣ ϶Ϲ Ͼϴ ϼ  ϴϿ  ϴ ϺϹ ϼ  ϶ Ϲ Ϲ ϼϼ  =
 ϼ =  𝜎 = 𝑀 𝑎𝑊х = , ∙ , = , П < ∙ 𝛾 = ∙ = П . 

ϣ  ϵϴϿϾϼ  ϴϿ  ϴ ϺϹ ϼ  ϵϹ Ϲ Ϲ ϴ. 

ϣ ϶Ϲ Ͼϴ ϼ  Ͼϴ ϴ ϹϿ  ϴ ϺϹ ϼ  ϴ ϴ  ϵϴϿϾϼ (϶ 

Ϲ Ϲ ϼϼ  =  ϼ = ) 𝜏 = 𝑎 ∙𝐽 ∙ = , ∙ , ∙, ∙ , = , П < ∙ 𝛾 = , ∙ 𝛾 = , П . 

ϣ  ϵϴϿϾϼ  Ͼϴ ϴ ϹϿ  ϴ ϺϹ ϼ  ϵϹ Ϲ Ϲ ϴ. 

 

ϣ ϶Ϲ Ͼϴ ϺϹ Ͼ ϼ ϵϴϿϾϼ 

 𝑓 = 𝑀 , 𝑎 ∙∙𝐸∙𝐽 = , ∙ ∙ , ∙ ∙∙ , ∙ ∙ = , м < 𝑓 = м. 

 

ϚϹ Ͼ  ϵϴϿϾϼ ϵϹ Ϲ Ϲ ϴ.  

Ϟ ϼ ϶ϴ ϼϹ ϵϴϿϾϼ Ͼ ϼ  

ϖ Ϲ ϴ  Ͼ Ϲ ϿϹ ϼ  Ϸ ϶ Ͼ Ϲ Ͽ Ϲ  Ϲ Ͼ  ϵϴϿϾϼ Ϲϵ ϴ ϼ 

ϺϹ Ͼ ϼ 100 8 .  

Ϟ Ϲ ϿϹ ϼϹ ϵϴϿϾϼ Ͼ ϼ  Ͼ Ͼ Ͽ Ϲ Ϲ ϶Ͽ Ϲ  ϶ ϵϴϿϾϹ. 

Ϡ ϴϺ Ϲ Ͼ Ϲ ϿϹ ϼϹ ϵϴϿϾϼ Ϲ ϶Ͽ Ϲ  Ͼ Ͼ Ͽ Ϲ   ϶ ϼ 

ϵ Ͽ ϶ ϸϼϴ Ϲ  20  ( ϶Ϲ ϼ  ϸ ϵ Ͽ  ϸϼϴ Ϲ  23 ). ϣ ϹϾ Ϲ 

Ͼ Ϲ ϿϹ ϼϹ ϵϴϿϾϼ Ͼ Ͼ Ͽ Ϲ Ϲ ϶Ͽ Ϲ  Ϲ Ϲϻ ϴϾϿϴϸϾϼ ( ϶Ϲ  ϼ ϼϻ  

ϵϴϿϾϼ), Ϲϸ Ϲ Ϲ ϶ Ͼ Ͽ Ϲ. 

 

 

 

2.3   
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ϛϴ ϹϾ ϼ Ϲ  ϸϴ Ϲ  ϸ Ͼϴ Ͼϴ . ϖϹ  ϵ Ϲϻϴ ϶Ϲ Ͼϴ 

ϴ Ͽ ϺϹ  ϴ Ϲ ϾϹ -0,450. ϡϴϷ ϻϾϴ ϴ ϸϴ Ϲ  ϴ϶Ͽ Ϲ  5,23 . 

 

 

294,95.  

 

ϦϴϵϿϼ ϴ 2.2 - ϩϴ ϴϾ Ϲ ϼ ϼϾϼ Ϸ ϶ 
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ϗ   Ͼ Ι ϼ  Ϸ ϶  Ͽ ϶ϼϽ  ϴϸ ϼ, ϴϾ 

ϾϴϾ Ssi,g<5 .  

ϣ ϼ ϴ ϴϿϼϻϹ Ϸ ϶  Ͽ ϶ϼϽ ϶ϼϸ  ( . ϼ ϺϹ Ϲ -ϷϹ Ͽ Ϸϼ Ϲ ϾϼϽ 

ϴϻ Ϲϻ ϴ ϼ . 2.8),  Ϲ ϷϹ Ϲ Ϲ ϸ ϸ Ϲ Ϸ , Ϲ ϿϹϺϴ϶ ϼϹ  ϶ 

϶ϼϸϹ ϷϿϼ Ͼϴ Ϸ Ͽϴ ϼ Ϸ   ϶ϾϿ Ϲ ϼ ϼ ϵ ϶ Ϸ  ϼ ϼ ϹϿ Ϸ  

ϴ ϼ ϶ ϶ϼϸϹ ϷϴϿϹ ϼϾ ϶ Ϸ  Ϸ ϴ  Ϲ ϴ  ϻϴ Ͽ ϼ ϹϿϹ  ϸ  30% 

ϻϴϿϹϷϴ  ϸ  ϷϿ ϵϼ  7,0   ϶Ϲ ϼ ϻϹ Ͽϼ. ϥϿϹϸ ϶ϴ ϹϿ , 

Ϲ ϵ ϸϼ  ϼ  ϸϿϼ  ϶ϴϽ ϵ ϿϹϹ 7 . 

 

 

2.3.1    

 

Ϥϴ Ϲ  ϶ϴϽ ϶ϹϸϹ   ϥϣ 24.13330.2011 [19] ϼ ϥϣ 45.13330.2017 [20]. 

ϣ ϼ ϼ ϴϹ  ϶ϼ ϼϹ ϶ϴϼ ϸϿϼ Ͻ 12 , (ϥ120.30) Ϲ Ϲ ϼϹ ϶ϴϼ 

300 300 , ϼϻ ϶ϴϼ ϴ ϷϿ ϵϼ Ϲ – -12,0 . 

 

( ),iicfсRсd hfuARF +=                                                                         

 

1;  

R- ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ ϸ ϼϺ ϼ  Ͼ  ϶ϴϼ, Ͼϣϴ;  

ϔ- Ͽ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  ϶ϴϼ, 2 ;  

ϣ Ͽ Ϲ 
ϴϼ Ϲ -
϶ϴ ϼϹ 
Ϸ ϴ 

h, 
 

W, 
ϸ.Ϲ 

Ϲ, 
 ϸ.Ϲ. 

ϣϿ , 3
/ мТ  

 γ( γsb),  
Ͼϡ/ 3 

JL, 
ϸ.Ϲ. 

Sr, 
 ϸ.Ϲ. 

Ϥϴ ё Ϲ 
ϴ ϴϾ Ϲ ϼ ϼϾϼ 

R0, 
 Ͼϣϴ 

ρ ρs ρd 
φΙΙ, 
Ϸ ϴϸ  

ΙΙ, 
Ͼϣϴ 

E, 
 Ϡϣϴ 

ϡϴ Ͻ 
϶Ϲ ϸ Ͻ 
ϷϿϼ Ͼ  

϶ϾϿ Ϲ ϼϹ
 ϵϿ Ͼ ϶ 

4-7 - - - - - - - - - - - - 

ϥ ϷϿϼ Ͼ 
Ͽ ϶Ϲ ϸ

Ͻ 
Ϲ ϴϸ

Ͻ 

10,0 0,15 0,63 1,92 2,05 1,67 19,2 -0,1 0,49 23 35 24,7 270 
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,
321

)32(2,01
)( mmm

mmm

AdFdF

AdE
aS

++

++


+
=





−сR  Ϸ ϴ ϸ ϼϺ ϼ  Ͼ  ϶ϴϼ,  

−сf Ͼ ϼ ϼϹ  Ͽ ϶ϼϽ ϴϵ  Ϸ ϴ  ϵ Ͼ ϶ Ͻ ϶Ϲ ϼ 

϶ϴϼ;  
−if  ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ ϴ ϵ Ͼ ϶ Ͻ ϶Ϲ ϼ ϶ϴϼ ϶ 

ϹϸϹϿϴ  i- Ϸ  Ͽ  Ϸ ϴ, Ͼϣϴ; 

−ih Ͽ ϼ ϴ i- Ϸ  Ͽ  Ϸ ϴ. 

 

( ) ,8,14458,33712,109,01155611 кFd =+=  

 

Ϙ ϾϴϹ ϴ  ϴϷ ϻϾϴ ϴ ϶ϴ  ϷϿϴ  ϴ Ϲ ϴ: 

 

N ϶ ;7,1032
4,1

8,1445 к
F

сk

d ==


  

k =1,4 – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϴϷ ϻϾϹ; 

Ϙ ϼ ϴ  ϴϷ ϻϾϴ ϴ ϶ϴ  
k

dF

   ϸϿ  ϷϿϼ Ͼ ϶ ϴ϶Ͽ Ϲ  –  450 Ͼϡ.  

Ϝ ϸ  ϼϻ ϵϹ Ϲ Ϲ ϼ  ϴϸϹϺ ϼ ϸϴ Ϲ ϴ,  ϸ ϾϴϹ  

ϴϷ ϻϾ ,  ϴ ϶ϴ , ϼ ϴ  ϴ ϷϿϼ Ͼ Ͽ ϶Ϲ ϸ Ͻ Ϲ ϴϸ Ͻ, 

ϼ ϼ ϴϹ   450Ͼϡ. 

 

 (  Ϲ  ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ Ͼ Ͼ ϼϽ, ϹϷ ϶ϴ  ϴϷ ϻϾϴ), 

4,1
4,1/45

23,25
==n ϶ϴ . 
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( )
( )

ммS 002,00004,0
2,016,65,4

2,016,62,05,4

09,01500450450

09,015000,22
=

++

++


+


=  

 

 

 

ϹϸϹϿ   ϿϹ: 

 

+= ),( iicfcRcd hfuRAF   

 

ϷϸϹ c=1 — Ͼ ϼ ϼϹ  Ͽ ϶ϼϽ ϴϵ  ϶ϴϼ;  

cR=1 —  Ͼ ϼ ϼϹ  Ͽ ϶ϼϽ ϴϵ  Ϸ ϴ ϸ ϼϺ ϼ  Ͼ  

϶ϴϼ;  

R —   

 

Fd=1(1·12186·0,080+0,16·337,8)=1029,9 Ͼϡ. 

 

;6,735
4,1

9,1029 к
F

k

d ==
  

Ϙ ϾϴϹ  ϴϷ ϻϾ  ϴ ϶ϴ  ϼ ϼ ϴϹ   ϴ϶ Ͻ 450Ͼϡ. 

ϥϿϹϸ ϶ϴ ϹϿ , ϸ ϸ  Ͼ Ͽ  Ϲϵ Ϲ  Ϲ Ϲ ϶ϴϼ ( ϴ Ϲ  

ϴ ϴϿ Ϸϼ  ϻϴϵϼ϶  ϶ϴ ). 

 

2.3.3     

 

ϥ ϴ϶ Ϲ ϼϹ ϶ϴ ϼϴ ϶ ϶ϴϽ  Ϥϴ ё  ϼ ϼ ϼ ϸ ё Ͼ ϼ 

϶ϴϽ  ϸϴ Ϲ ϶ ϶Ϲϸё  ϶  

ϴϵϿϼ  2.3. 

ϦϴϵϿϼ ϴ 2.3 - Ϥϴ ё  ϼ ϼ ϼ ϸ ё Ͼ ϼ ϶ϴϽ  ϸϴ Ϲ ϶              
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Ϭϼ  

ϼ N 
ϻϼ ϼϼ 

 
ϡϴϼ Ϲ ϶ϴ ϼϹ ϴϵ  

 
ϙϸ.  
ϼϻ . 

 
Ϟ Ͽ 

ϥ ϼ
 ϴ 

Ϲϸϼ ϼ  
ϼϻ Ϲ Ϲ

ϼ ., 
ϵ. 

ϥ ϼ  
϶ ϹϷ , ϵ 

ϦϙϤ05-01-
002-06 

ϛϴϵϼ϶ Ϲ ϶ϴϼ: 
ϣ Ϸ ϺϹ ϼϹ ϸϼϻϹϿ  Ͽ  
Ϻ/ϵ ϶ϴϼ ϸϿϼ Ͻ 12  

 
 

1 3 
9,72 

 
627,36 

6097,9 

ϦϥϪ441-
3001 

ϥ϶ϴϼ Ͽ Ϲ, ϹϿ Ϸ  
Ϲ Ϲ ϼ . 

3 
9,72 1567,50 15236,1 

ϦϙϤ05-01-
010-01 

ϖ ϵϾϴ ϵϹ ϴ ϼ ϴ ϴ Ϸ  
Ͼϴ Ͼϴ ϴ 

 
4 115,60 472,4 

 Ϝ Ϸ :    14916,3 

ϦϙϤ05-01-
029-03 

ϧ Ͻ ϶  ϵ ϴϵϼ϶ Ͻ ϶ϴϼ 
ϸϼϴ Ϲ  ϸ  600  

3 
8,64 1135,7 9812,4 

ϦϥϪ204-
0023 

ϔ ϴ ϴ ϔ-1 ϸϼϴ Ϲ  6   
0,07 9825,66 687,8 

ϦϥϪ204-
0023 

ϔ ϴ ϴ ϔ-III, 
ϸϼϴ Ϲ  14  

 
0,044 8773,44 386,03 

ϦϥϪ109-
9042 

Ϭ ϹϾ  
0,4 466,2 186,5 

ϦϥϪ113-
0368 

ϥ ϹϾϿ  ϾϴϿϼϽ Ϲ  
0,2 4630,86 926,17 

ϦϙϤ05-03-
004-01 

ϥϼϿϼϾϴ ϼϻϴ ϼ  ϸ ϴ ϶ ϴ   
3 

0,2 91,59 18,3 

ϦϥϪ-402-
0009 

ϥ ϼ  ϴ ϶ ϴ 3 
4,7 837,55 7236,4 

ϦϥϪ530-
0064 

Ϧ ϵϾϴ Ͽϼ ϼϿϹ ϶ϴ   
42 47,98 2015,2 

 Ϝ Ϸ     21268,8 
: ϥ ϴ϶ ϼ϶ ϶ϴ ϼϴ  ϶ϼϸ ,  ϼ  ϸϴ Ϲ ϴ ϼϻ 

ϻϴϵϼ϶  ϶ϴϽ Ϲ Ϲ, Ϲ  ϸϴ Ϲ  ϼϻ ϵ ϴϵϼ϶  ϶ϴϽ. ϢϾ ϴ ϹϿ  

ϼ ϼ ϴϹ  ϸϴ Ϲ  ϼϻ ϻϴϵϼ϶  ϶ϴϽ. 
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3. Х   А 

 

3.1       
 

 

3.1.1   

 

ϦϹ Ͽ Ϸϼ Ϲ Ͼϴ  Ͼϴ ϴ ϴ϶ϿϹ ϴ ϴ ϼϻ϶ ϸ ϶  ϴϵ   ϴϺ  

Ϲ ϴϿϿϼ Ϲ Ͼ Ϸ  Ͼϴ Ͼϴ ϴ ϴ ϵ ϹϾ Ϲ «ϥ ϼ ϶ Ͻ Ϲ  

ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼϻ϶ ϸϼ ϹϿ  ϸ  320 .  ϶ 

Ϸ ϸ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ». 

Ϥϴϵ  ϿϹϸ Ϲ  ϶ Ͽ , Ͼ ϶ ϸ ϶  Ϲϵ ϶ϴ ϼ ϼ ϿϹϸ ϼ  

ϴ ϼ϶  ϸ Ͼ Ϲ ϶: 

- ϥϣ 48.13330.2019. Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ [21]; 

- ϥϣ 70.13330.2012. ϡϹ ϼϹ ϼ Ϸ ϴϺϸϴ ϼϹ Ͼ Ͼ ϼϼ [22]; 

- ϥϡϼϣ 12-03-2001. ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ. ϫϴ  1. 

Ϣϵ ϼϹ Ϲϵ ϶ϴ ϼ  [23]; 

- ϥϡϼϣ 12-04-2002. ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ. ϫϴ  2. 

ϥ ϼ ϹϿ Ϲ ϼϻ϶ ϸ ϶  [24]. 

 

3.1.2  

Ϡ ϴϺ Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ͼ Ͼ ϼϽ Ϲ ϶Ͽ  ϶ ϶Ϲ ϶ϼϼ  

Ϲϵ ϶ϴ ϼ ϼ ϥϣ 70.13330.2012 [22], ϗϢϥϦ 23118-2012 [25], ϥϣ 53-101-98 

[26], ϴϵ ϹϷ  ϹϾ ϴ ϼ ϼ Ͼ ϼϽ ϻϴ϶ ϸ ϶-ϼϻϷ ϶ϼ ϹϿϹϽ. ϛϴ Ϲ ϴ 

Ϲϸ Ϲ  ϹϾ  Ͼ Ͼ ϼϽ ϼ ϴ Ϲ ϼϴϿ ϶ ϸ ϾϴϹ  Ͽ Ͼ  

 ϷϿϴ ϶ϴ ϼ   ϹϾ Ͻ Ϸϴ ϼϻϴ ϼϹϽ ϼ ϻϴϾϴϻ ϼϾ . 

 

http://docs.cntd.ru/document/1200084098
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3.1.3  

3.1.4  

 

Ϟ ϿϹϾ Ͻ Ϲ  ϴϺϴ Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ͼ Ͼ ϼϽ ϼ  ϼϻ 

ϿϹϸ ϼ  Ϲ ϶ ϼ Ϲ ϴ ϼϽ: 

- ϷϹ ϸϹϻϼ Ϲ Ͼϴ  ϴϻϵϼ϶Ͼϴ Ϲ Ͽ ϺϹ ϼ  Ͼ Ͽ  ϴ ϸϴ Ϲ ϴ ; 

- ϴ ϶Ͼϴ, ϶ ϶Ϲ Ͼϴ ϼ ϻϴϾ Ϲ ϿϹ ϼϹ Ϸ ϶  Ͼ Ͽ  ϴ ϸϴ Ϲ ϴ ; 

- ϴ ϶Ͼϴ, ϶ ϶Ϲ Ͼϴ ϼ ϻϴϾ Ϲ ϿϹ ϼϹ Ϸ ϶  ϼϿ  Ϲ  ϴ 

 ϶Ϲ ; 

- ϴ ϶Ͼϴ, ϶ ϶Ϲ Ͼϴ ϼ ϻϴϾ Ϲ ϿϹ ϼϹ; 

- ϴ ϶Ͼϴ, ϶ ϶Ϲ Ͼϴ ϼ ϻϴϾ Ϲ ϿϹ ϼϹ. 

Ϣ ϶ Ϲ Ϲ ϴ ϼϼ ϼ ϴϺϹ Ͼ Ͽ : ϶Ͼϴ, ϸ Ϲ , ϴ϶ ϸϾϴ 

ϴ , ϶ ϶Ϲ Ͼϴ ϼ ϻϴϾ Ϲ ϿϹ ϼϹ.  

3.1.6     

 

Ϟ Ͽ  ϼ Ϲ Ͼ  Ͼϴ Ϲ ϶ϴ ϴϵ  ϼ ϴϺϹ Ͼ Ͼ ϼϽ 

϶ Ͽ  ϶ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϴ ϼ϶  ϸ Ͼ Ϲ ϶: 

- ϥϣ 48.13330.2019 Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ [21]; 

- ϥϣ 70.13330.2012 ϡϹ ϼϹ ϼ Ϸ ϴϺϸϴ ϼϹ Ͼ Ͼ ϼϼ [22]. 

ϥ ϹϿ  ϵϹ Ϲ Ϲ ϼ  Ϲ ϵ ϸϼ Ϸ  Ͼϴ Ϲ ϶ϴ ϴϺϴ Ͼ Ͼ ϼϽ, 

ϴϺ - ϵ Ϲ ϴϵ  ϸ϶Ϲ Ϸ  Ͼ Ͽ  ϴ ϶ Ϲ  ϴϸϼ  ϼ  

϶ Ͽ Ϲ ϼ . ϣ ϼϻ϶ ϸ ϶Ϲ Ͻ Ͼ Ͽ  ϸ ϴϻϸϹϿ Ϲ  ϴ ϶ ϸ Ͻ, 

Ϲ ϴ ϼ Ͻ ( Ϲ Ͽ Ϸϼ Ϲ ϾϼϽ), ϼ ϹϾ ϼ Ͻ ϼ ϼϹ Ͻ. Ϟ Ͽ  

Ͼϴ Ϲ ϶ϴ ϶ Ͽ Ϲ  ϴϵ  Ϲ ϶Ͽ  Ϲ ϼϴϿϼ ϴ ϼ ϼϿϼ 

Ϲ ϼϴϿ ϼ Ͽ Ϻϵϴ ϼ, ϴ Ϲ ϼ Ϲ ϼ Ϲ Ͼϼ ϼ Ϲϸ ϶ϴ ϼ, 

ϵϹ Ϲ ϼ϶ϴ ϼ ϼ Ϲ ϵ ϸϼ  ϸ ϶Ϲ  ϼ Ͽ  Ͼ Ͽ , ϼ 

϶ ϻϿϴϷϴϹ  ϴ Ͼ ϶ ϸϼ ϹϿ  ϼϻ϶ ϸ ϶Ϲ Ϸ  ϸ ϴϻϸϹϿϹ ϼ  ( ϴϵϴ, 

ϴ Ϲ ϴ), ϶ Ͽ ϹϷ  ϴϺ Ϲ ϴϵ . 

http://docs.cntd.ru/document/1200084098
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1. ϠϹ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ, ϴ ϼϹ ϴ ϵ ϹϾ , ϸ ϿϺ  

϶Ϲ ϴ  Ϲϵ ϶ϴ ϼ  ϶Ϲ ϶ ϼ  ϴ ϸϴ ϶, Ϲ ϼ Ϲ Ͼϼ  Ͽ ϶ϼϽ ϴ 

ϼ  ϼϻϷ ϶ϿϹ ϼϹ ϼ ϴϵ ϼ  Ϲ ϹϺϹϽ. 

2. ϖ Ϲ Ϲ ϴϺϴ Ϲ ϵ ϸϼ  ϶ ϸϼ  Ϲ ϴ ϼ Ͻ Ͼ Ͽ  

Ͼϴ Ϲ ϶ϴ ϴϵ . ϱ  ϻ϶ Ͽϼ  ϶ Ϲ϶ Ϲ Ϲ  ϶ ϶ϼ  ϸϹ ϹϾ  ϼ ϼ  Ϲ  

 ϼ  ϴ Ϲ ϼ  ϼ Ϲϸ ϹϺϸϹ ϼ . Ϟ Ͽ  ϶ ϸϼ  ϸ 

Ͼ ϶ ϸ ϶  ϴ Ϲ ϴ, ϴϵϴ, ϶ ϶Ϲ ϶ϼϼ  ϥ Ϲ Ͻ Ϲ ϴ ϼ Ϸ  

Ͼ Ͽ  Ͼϴ Ϲ ϶ϴ ϴϺϴ Ͼ Ͼ ϼϽ. 

3. ϣ  Ͼ ϴ ϼϼ ϴϺϴ Ͼ Ͼ ϼϽ ϼϻ϶ ϸϼ  ϼϹ Ͻ 

Ͼ Ͽ  ϶ Ͽ Ϲ  ϴϵ , ϼ Ͼ  ϶Ϲ ϼ  Ϲϸ ϴ϶Ͽ Ϲ  

ϿϹϸ ϴ  ϸ Ͼ Ϲ ϴ ϼ : 

- ϸϹ ϴϿϼ ϶ Ϲ Ϲ ϹϺϼ Ͼ Ͼ ϼϽ; 

- Ϻ ϴϿ ϴϵ   ϴϺ  ϼ ϹϿ  Ͼ Ͼ ϼϽ; 

- ϴϾ  ϶ϼϸϹ ϹϿ ϶ ϶ϴ ϼ  Ͼ  ϴϵ ; 

- ϴϾ  ϹϺ Ͻ ϼϹ Ͼϼ ϼ ϶ϴ  Ͼ Ͼ ϼϽ; 

- ϼ Ͽ ϼ ϹϿ Ϲ Ϲ  ϼ Ϲ ϴϿ Ͻ ϶Ϲ Ͼϼ ϼ ϶ϴ  

Ͼ Ͼ ϼϽ; 

- ϸ Ͼ Ϲ   Ͼ ϿϹ Ͼϴ Ϲ ϶ϴ ϶ϴ  Ϲϸϼ Ϲ ϼϽ; 

- ϴ ϴ ϴ Ͼ Ͼ ϼϼ; 

- Ϲ ϼ ϼϾϴ  ϴ Ϲ ϴϿϿ. 

4. ϤϹϻ Ͽ ϴ  Ͼ Ͽ  Ͼϴ Ϲ ϶ϴ, Ϲ ϶Ͽ Ϲ Ϸ  Ϲ ϼ Ϲ Ͼϼ  

ϴϸϻ  ϻϴϾϴϻ ϼϾϴ, ϴ϶ Ͼϼ  ϴϸϻ , ϼ ϹϾ ϼ  Ͼ ϿϹ  ϼ 

ϻϴ Ϲ ϴ ϼ  Ͽϼ , Ͼ Ͽϼ ϼ  ϼϻ϶ ϸ ϶  ϼ Ͼϴ Ϲ ϶  ϴϵ , ϸ ϿϺ  

ϵ  ϻϴ Ϲ Ϲ  ϶ Ϛ ϴϿ ϴϵ   ϴϺ  ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ 

ϼϾ ϼ  ϴϾϺϹ ϶ Ϣϵ Ϲ  Ϻ ϴϿϹ ϴϵ . ϖ  ϼϹ - ϸϴ ϴ  

ϸ Ͼ Ϲ ϴ ϼ  ϸ ϿϺ ϴ ϶Ϲ ϶ ϶ϴ  Ϲϵ ϶ϴ ϼ  ϥϣ 48.13330.2019 [21]. 

5. ϡϴ ϵ ϹϾ Ϲ ϼ ϹϿ ϶ϴ ϶Ϲϸ  ϿϹϸ ϼϹ Ϻ ϴϿ : 

- Ϣϵ ϼϽ Ϻ ϴϿ ϴϵ ; 

- Ϛ ϴϿ ϴ϶ Ͼ Ϸ  ϴϸϻ ϴ ϹϾ Ͻ Ϸϴ ϼϻϴ ϼϼ; 

- Ϛ ϴϿ ϴϵ   ϴϺ  ϼ ϹϿ  Ͼ Ͼ ϼϽ; 

http://docs.cntd.ru/document/1200084098
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- Ϛ ϴϿ ϷϹ ϸϹϻϼ Ϲ Ͼϼ  ϴϵ ; 

- Ϛ ϴϿ ϶ϴ  ϴϵ ; 

 - Ϛ ϴϿ ϴ ϼϾ ϻϼϽ Ͻ ϻϴ ϼ  ϶ϴ  Ϲϸϼ Ϲ ϼϽ. 

 

3.1.7   -   

 

ϣ ϸϵϼ ϴϹ  Ͼ ϴ   ϴϼϵ ϿϹϹ ϺϹϿ  ϿϹ Ϲ  – ϴϼϵ ϿϹϹ ϺϹϿ Ͻ 

ϿϹ Ϲ  – Ͼ Ͽ ϴ Ϟ2 (Ϡ =2,99 ; hг=0,6 ; l=30 ). 

Ϧ Ϲϵ Ϲ  ϸ ϵ ϴ  Ͼ ϴ  ϸϿ  ϴϺϴ Ͼ Ͼ ϼϽ ϻϸϴ ϼ  ϶ Ͻ 

ϴϺϴ 13,4    ϴϻ Ϲ ϴ ϼ ϶  30,0  54,0 . 

ϘϿ  ϶Ͼϼ ϿϹ Ϲ ϴ ϼ Ͽ ϻ Ϲ  ϸ϶ ϶Ϲ ϶Ϲ϶ Ͻ  2ϥϦ-10-4 

(m=0,0948 , hГ = 3,8  ).  

Ϣ ϹϸϹϿ Ϲ  ϴϺ Ϲ ϴ ϴϾ Ϲ ϼ ϼϾϼ: 

1. Ϡ ϴϺ ϴ  ϴ ϴ: 

 

м= э+ г= 2,99+0,0948=3,1 . 

 

2. ϖ ϴ ϸ Ϲ ϴ Ͼ Ͼϴ: 

 

ϡϾ=h0+hϻ+h +hϷ=13,4+0,5+0,6+3,8=18,3 , 

 

ϷϸϹ: ℎ  – ϴϾ ϼ ϴϿ ϴ  ϶ ϴ  Ϲ Ͼϴ ϻϸϴ ϼ  = 13,4 ; ℎЗ – ϻϴ ϴ   ϶ Ϲ = 0,5 ; ℎЭ – ϶ ϴ ϿϹ Ϲ ϴ ϶ ϴϺ  Ͽ ϺϹ ϼϼ = 0,6 ; ℎГ – ϶ ϴ Ϸ ϻ ϻϴ ϶ϴ Ϸ  Ͻ ϶ϴ = 3,8 . 

Ϡϼ ϼ ϴϿ Ϲ Ϲϵ Ϲ Ϲ ϴ ϼϹ  ϶  Ͼϼ Ͼ ϴ ϴ ϸ  ϶Ϲ ϴ 

ϹϿ : 

 𝐻 = 𝐻 + ℎ = , + , = , м. 
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3.ϖ ϿϹ  Ͼ Ͼϴ 

ϣ  ϸ ϵϼ  Ϲ Ϸ Ͽ ϼϾ ϶ ϹϸϹϿ Ϲ  Ϲϵ Ϲ Ͻ ϴϺ Ͻ ϶ ϿϹ  

Ͼ Ͼϴ: 

 = + + ∙ 𝐻𝑐𝑐−ℎℎ +ℎ + = , + , + , ∙ , − ,, + , + = , м, 

 

ϷϸϹ  – ϼ ϼ ϴϿ Ͻ ϻϴϻ  ϹϺϸ  ϹϿ Ͻ ϼ ϼ Ϲ  ϿϹ Ϲ , 

. 

 – ϴ ϼϹ  Ϲ ϴ ϺϹ ϼ ϿϹ Ϲ ϴ ϸ  Ͼ ϴ  ϿϹ Ϲ ϴ, . 

 – Ͽ ϶ϼ ϴ Ͽ ϼ  ϹϿ  ϴ ϶ Ϲ ϶Ϲ ϴ ϼ Ϲ Ϸ  

ϿϹ Ϲ ϴ, . ℎ  – ϴ ϼϹ  ϶  Ͼϼ Ͼ ϴ ϴ ϸ  ϶ ϴ ϹϿ , . 

 

4. ϡϹ ϵ ϸϼ ϴ  ϴϼ Ϲ ϴ  ϸϿϼ ϴ ϹϿ  ϴ ϸ Ϸ  ϹϿ ϶ Ϸ  

Ͼ ϴ ϴ  

 = √ − + 𝐻 − ℎ = √ , − + , − , = , м. 

 

ϡϴϽϸϹ  ϿϹϸ ϼϹ ϴϺ Ϲ ϴ ϴϾ Ϲ ϼ ϼϾϼ: Ϡ =0,8 ; 

Ϸ ϻ ϸ Ϲ , lϾ=5,8  - ϶ ϿϹ  Ͼ Ͼϴ, ϡϾ=18,3  - ϶ ϴ Ͼ Ͼϴ, 

L =17,2  - ϸϿϼ ϴ ϹϿ  Ͼ ϴ ϴ. 

ϖ ϵϼ ϴϹ   Ͼϴ ϴϿ Ϸ  Ͼ ϴ  ( ϼ . 3.1). 
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Ϥϼ Ͼ 3.1 -  ϗ ϻ ϶ Ϲ ϴ ϴϾ Ϲ ϼ ϼϾϼ Ͼ ϴ ϴ ϠϞϗ-25 

 

- Ϸ Ϲ ϼ Ͻ Ͼ ϴ  ϠϞϗ-25  ϿϹϸ ϼ ϼ ϴϵ ϼ ϼ ϴ ϴ Ϲ ϴ ϼ: 

ϸϿϼ ϴ ϶ Ͻ ϹϿ  – 23,5 ; ϶ ϿϹ  - 7 ; ϶ ϴ ϸ Ϲ ϴ– 22 ; 

Ϸ ϻ ϸ Ϲ  ϸ  10,5 .  

 

ϴ Ϻ  ϶ Ͽ ϼ   ϿϹ: B = R + = мϖ=R ϶+1=4700 , 

ϷϸϹ  – ϴϸϼ  ϶ Ͻ ϴ ϼ Ͼ ϴ ϴ, 3700 . 

Ϣ ϹϸϹϿϹ ϼϹ ϻ  ϶Ͽϼ ϼ  ϴ϶ ϵϼϿ Ϸ  Ͼ ϴ ϴ 

ϖ 

, ϸϿϼ Ϲ ϿϹ Ϲ ϴ Ͽ  5  ( ϼ ϼ ϴϿ Ϲ ϴ ϼϹ ϿϹ ϴ Ϸ ϻϴ, 

ϴϸϴ ϹϷ   ϻϸϴ ϼ  ϶ Ͻ ϸ  70   ϤϘ 11.06-2007). 
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ϗ ϴ ϼ  ϴ Ͻ ϻ  ϹϸϹϿ : 

 

= 18,5+0,5∙0,3 +30+7= 55,65  

 

, 23,5 . 

b – ϼ ϼ ϴ ϼ Ϲ Ϸ  ϿϹ Ϲ ϴ, 0,3 . 

l – ϸϿϼ ϴ ϼ Ϲ Ϸ  ϿϹ Ϲ ϴ, 30,0  . 

l ез – ϸ Ͽ ϼ ϹϿ Ϲ ϴ ϼϹ ϸϿ  ϵϹϻ ϴ Ͻ ϴϵ , 7 . 

 

     

 

ϥϡϼϣ 12-03-2001 ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ. ϫϴ  1. Ϣϵ ϼϹ 

Ϲϵ ϶ϴ ϼ  [23], ϥϡϼϣ 12-04-2002 ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ. ϫϴ  

2. ϥ ϼ ϹϿ Ϲ ϼϻ϶ ϸ ϶  [24], ϥϥϕϦ ( ϼ Ϲ ϴ ϴ ϸϴ ϶ ϵϹϻ ϴ ϼ 

ϸϴ), ϴ ϼ϶ ϼ ϴϾ ϴ ϼ ϸ Ϸϼ  Ϸϴ ϼϻϴ ϼϽ, Ϲϵ ϶ϴ ϼ  Ͼ  Ϲ 

ϼ϶ Ϲ ϴ  ϶ Ϲ ϴϻ϶ϴ  ϴ ϼ϶  ϸ Ͼ Ϲ ϴ  ϶ ϼ ϹϿ ϶Ϲ. 

 

ϸ Ͼϴ  Ͽϼ ϴ Ϲ Ͽ ϺϹ 18 ϿϹ , Ϲϸ ϼϹ. 

϶϶ ϸ Ͻ ϼ Ͼ ϴϺ  ϼ ϺϹ Ϲ ϴ  ϴ Ϲ ϸϴ, Ϲ ϶ϼ Ͻ 

ϼ Ͼ ϴϺ ϴ ϴϵ Ϲ  Ϲ Ϲ, ϶ Ͻ, ϶ Ϲ Ͽϴ ϶ Ͻ. ϦϹϾ ϼϽ 

ϼ Ͼ ϴϺ ϶ ϸϼ  Ϲ Ϲϸ ϶Ϲ Ͻ Ͼ ϶ ϸϼ ϹϿ  ϴϵ . ϖ϶ ϸ Ͻ 

ϼ Ͼ ϴϺ ϶ ϸ   ϶ Ϲ ϼ ϼ ϼ ϴϹ ϼ ϴ ϴϵ  Ϲϻϴ϶ϼ ϼ   ϼ  

ϵ ϴϻ ϶ϴ ϼ , ϴϺϴ ϴϵ   ϸϴ Ͻ Ϲ ϼϴϿ ϼ ϼϿϼ ϸ ϿϺ ϼ. 

ϻϴ ϼ  ϶ Ϻ ϴϿϹ ϹϷϼ ϴ ϼϼ ϼ Ͼ ϴϺϴ ϴ ϴϵ Ϲ  Ϲ Ϲ  

ϵ ϻϴ ϹϿ Ͻ ϸ ϼ  ϼ Ͼ ϼ Ϲ Ϸ  ϼ ϼ Ͼ ϼ ϹϷ .  

ϨϹϸϹ ϴϿ Ϸ  ϻϴϾ ϴ "Ϣϵ ϶ϴ  ϴ   

ϵϿ ϸϴ  Ϲϵ ϶ϴ ϼ  ϴ  ϸϴ; 

- ϴ϶ϼϿ  ϼ Ϲ  Ϲϸ ϶ϴ ϼ ϸϼ϶ϼϸ ϴϿ Ͻ ϻϴ ϼ ; 

- ϸϼ  ϵ Ϲ ϼϹ ϵϹϻ ϴ  Ϲ ϸϴ   ϼ ϼϹ ϴ  ϶ Ͽ Ϲ ϼ  

ϴϵ , ϸϴ; 
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- Ϲ ϹϸϿϹ  ϼϻ϶Ϲ ϴ  ϶ ϹϷ  Ϲ Ϲϸ ϶Ϲ Ϸ  Ͼ ϶ ϸϼ ϹϿ    

Ͽ ϵ Ͻ ϼ ϴ ϼϼ, Ϸ Ϻϴ ϹϽ Ϻϼϻ ϼ ϼ ϻϸ ϶  Ͽ ϸϹϽ,  ϾϴϺϸ  

Ϲ ϴ  Ͽ ϴϹ, ϼ Ϲϸ Ϲ  ϴ ϼϻ϶ ϸ ϶Ϲ  ϼϿϼ ϵ ϸ Ϲ ϼϼ 

ϼ ; 

- 

 

3.1.9 -   

 

ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ Ϲ Ͼϴ  ϴ Ϲ ϴϿϿ Ͼϴ Ͼϴ : 

-  ϵ Ϲ  ϴϵ  – 111,97 ; 

- ϸ ϿϺϼ ϹϿ   ϶ Ͽ Ϲ ϼ  ϴϵ , ϼ ϼ ϴϹ  ϼϻ Ϸ ϴ ϼϾϴ 

ϼϻ϶ ϸ ϶ϴ ϴϵ  ϼ ϴ϶ ϴ 14 ϸ ϹϽ; 

-ϻϴ ϴ  ϸϴ  ϸ ϼ ϶ϴ  ϶ ϾϴϿ Ͼ Ͽ ϼϼ ϸ ϶  ϻϴ ϴ  ϼ 

ϻϴ ϴϵ Ͻ Ͽϴ  ϼ ϴ϶Ͽ  94,08 ϹϿ.- ; 

-  ϶ ϴϵ Ͼϴ ϴ 1 ϴϵ ϹϷ  ϶ Ϲ  – 1,75 ; 

-  Ͼ Ͽϼ Ϲ ϶  Ϲ  - 2. 
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4 ϢϤϗϔϡϜϛϔϪϜϳ ϥϦϤϢϜϦϙϟϰϥϦϖϔ 

 

  

 

ϣ ϼ ϴϻ ϴϵ ϾϹ ϴ ϹϷ  ϴϻϸϹϿϴ ϼ Ͽ ϻ ϶ϴ  ϿϹϸ ϼϹ 

ϴ Ϲ ϼϴϿ : 

- ϣ ϴ ϶ϿϹ ϼϹ  16 Ϲ϶ ϴϿ  2008 №87 «Ϣ ϴ϶Ϲ ϴϻϸϹϿ ϶ ϹϾ Ͻ 

ϸ Ͼ Ϲ ϴ ϼϼ ϼ Ϲϵ ϶ϴ ϼ  Ͼ ϼ  ϸϹ Ϻϴ ϼ »; 

-  ϣ ϹϾ - Ϲ ϴ  ϸ Ͼ Ϲ ϴ ϼ  ϹϾ ϴ; 

- ϥϣ 48.13330.2019 «Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ» [24]; 

- ϠϘϥ 12-81.2007 ϠϹ ϸϼ Ϲ ϾϼϹ ϹϾ Ϲ ϸϴ ϼϼ  ϴϻ ϴϵ ϾϹ ϼ 

ϿϹ ϼ  ϹϾ ϴ Ϸϴ ϼϻϴ ϼϼ ϼ ϹϿ ϶ϴ ϼ ϹϾ ϴ ϴϵ ; Ϡ Ͼ϶ϴ 

2007; 

- ϥϡϼϣ 1.04.03-85* «ϡ  ϸ ϿϺϼ ϹϿ ϼ ϼ ϹϿ ϶ϴ ϼ ϻϴϸϹϿϴ 

϶ ϼ ϹϿ ϶Ϲ Ϲϸ ϼ ϼϽ, ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ» ; 

- ϥϡϼϣ 12-03-2001 «ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ», ϴ  1 [26]; 

- ϥϡϼϣ 12-04-2002 «ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ», ϴ  2 [27]; 

- ϣϣϕ 01-03 «ϣ ϴ϶ϼϿϴ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϶  Ϥ ϼϽ Ͼ Ͻ 

ϨϹϸϹ ϴ ϼϼ»; 

- ϣϕ 10-382-00 «ϣ ϴ϶ϼϿϴ Ͻ ϶ϴ ϼ ϵϹϻ ϴ Ͻ Ͼ Ͽ ϴ ϴ ϼϼ 

Ϸ ϻ ϸ Ϲ  Ͼ ϴ ϶»; 

- ϥϡϼϣ 5.02.02-86 «ϡ  Ϲϵ ϼ ϶ ϼ ϹϿ  ϼ Ϲ Ϲ»; 

-  ϥϡ 494-77  «ϡ  Ϲϵ ϼ ϶ ϼ ϹϿ  ϴ ϼ ϴ ». 
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4.1 Х       

 

ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϽ ϴ ϼ ϹϿ ϶ϴ: 

- ϻ ϴ ϼ ϹϿ ϶ϴ ϼ  Ͼ I ϾϿϼ ϴ ϼ Ϲ Ͼ  ϴϽ , ϸ ϴϽ  IB 

 [12, ϼϿ., 10]; 

- Ϲϸ  Ϲ Ϲ ϴ ϴ ϴ Ϻ Ϸ  ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ Ͻ 

ϼϸ Ϲ϶Ͼϼ ϵϹ Ϲ Ϲ  0,92 - ϼ  40º ϥ; 

- Ϲϸ Ϲ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϶ϴ  - ϼ  20 º ϥ; 

- Ϲϸ Ϲ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϼ Ͽ  - Ͽ  20 º ϥ; 

- ϸ ϿϺϼ ϹϿ  ϼ ϹϿ Ϸ  Ϲ ϼ ϸϴ 234 .; 

- Ϲϸ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϶ ϼ ϹϿ Ͻ Ϲ ϼ ϸ - ϼ  -7.20ϥ; 

- Ϲϸ  Ͼ  ϶Ϲ ϴ ϻϼ Ͻ - 2 / ; 

- ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϸϿ  III ϴϽ ϴ 180 ϾϷ / 2 

[14]; 

- ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϶ Ϸ  ϸϴ϶ϿϹ ϼ  ϸϿ  III ϴϽ ϴ - 38 ϾϷ / 2 

[14]; 

- ϹϽ ϼ  ϴϽ ϴ ϼ ϹϿ ϶ϴ ϷϿϴ  ϥϣ 14.13330.2011 

ϥ ϼ ϹϿ ϶  ϶ ϹϽ ϼ Ϲ Ͼϼ  ϴϽ ϴ . ϔϾ ϴϿϼϻϼ ϶ϴ ϴ  ϹϸϴϾ ϼ  ϥϡϼϣ 

II-7-81* [15], ϴ϶Ͽ Ϲ   ϾϴϿϹ ϠϥϞ-64 6 ϵϴϿϿ ϶ ϼ Ϲ Ϲ ϼ 

ϹϽ ϼ Ϲ Ͼ Ͻ ϴ ϼ ϔ (10 %), 6 ϵϴϿϿ ϶ ϼ Ϲ Ϲ ϼ ϹϽ ϼ Ϲ Ͼ Ͻ 

ϴ ϼ ϖ (5 %),  8  ϵϴϿϿ ϶ ϼ Ϲ Ϲ ϼ ϹϽ ϼ Ϲ Ͼ Ͻ ϴ ϼ ϥ (1 %). 

- Ͻ ϴϾ ϼ  ϴϸϾ ϶ ϴ϶Ͽ Ϲ  50 . 

- Ϲϼ Ϲ ϶Ϲ Ϲ ϴ ϴ϶ϿϹ ϼϹ ϶Ϲ ϶ ϶ Ϲ – ϻϼ Ͻ, Ϲ϶Ϲ -

ϻϴ ϴϸ Ϲ – ϿϹ Ϲ- Ϲ ϼϽ Ϲ ϼ ϸ. 

Ϟ Ͼ ϼ϶ ϴ  Ϲ ϴ ϻϸϴ ϼ  - ϴ - ϶ ϻϹ϶ϴ . Ϟϴ Ͼϴ  - Ϲ ϴϿϿϼ Ϲ ϾϼϽ. 

ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϵ ϹϾ ϴ: 

− Ϣϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  – 1620,0 2 (϶  ϼ ϿϹ ϴ϶Ϲ  – 540,0 2). 

− ϣϿ ϴϸ  ϻϴ ϽϾϼ – 1683,0 2. 

− ϥ ϼ ϹϿ Ͻ ϵ Ϲ  – 22478,5 3 (϶  ϼ ϿϹ ϴ϶Ϲ  – 6896,1 3). 
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− ϱ ϴϺ  ϻϸϴ ϼ  - ϸϼ  ϴϺ. 

 

4.2     

 

Ϧ ϴ ϴ  Ϲ ϴ ϸ ϴ϶Ͼϼ ϴ Ϲ ϼϴϿ ϶ ϵϴϻϼ Ϲ  ϴ Ϲ ϶ ϹϽ 

ϸ Ϻ Ͻ ϼ ϴ Ͼ Ϲ Ϸ ϸϴ ϼ ϶ Ϲ Ϲ  ϸ Ϸϴ   ϸϴ Ϸ  ϹϾ ϴ.  

ϕϴϻ  ϴ Ϲ ϼϴϿ - Ϲ ϼ Ϲ Ͼϼ  Ϲ ϶ ϻϴϾϴϻ ϼϾϴ ϼ ϸ ϸ ϼϾϴ 

ϴ Ͽ ϺϹ  ϶ ϹϸϹϿϴ  Ͻ ϼ ϴ Ͼ ,  ϵϹ Ϲ ϼ  ϵϹ Ϲ Ϲϵ Ͻ Ϲ 

ϵϹ Ϲ Ϲ ϼϹ ϼ ϹϿ ϶ϴ Ϲ ϴ ϼ ( ϴ Ϲ ϼϴϿϴ ϼ, ϼϻϸϹϿϼ ϼ, 

ϼ ϹϿ ϼ ϴ ϼ ϴ ϼ, ϸ ϴ϶Ͼϴ Ϲ ϴϿϴ ϼ .ϸ.).  

ϖ Ͼϴ Ϲ ϶Ϲ ϶ Ϲ Ϲ Ͻ ϸ Ϸϼ, ϼ ϶ϴ  Ϲ Ϲ  Ͽ ϶ϼϽ 

ϼ ϹϿ ϶ϴ, ϼ Ͽ ϻ ϶ϴ  ϶ ϵ ϸ  Ϲ ϼ ϼ   Ϻ Ͻ   

ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ.  

ϕϹϻ ϴ  ϸ϶ϼϺϹ ϼ  ϶ ϹϸϹϿϴ  ϶ Ϲ Ϲ  ϸ Ϸ ϵϹ Ϲ ϼ϶ϴϹ : 

Ϸ ϴ ϼ Ϲ ϼϹ   Ͼ ϼ ϸ϶ϼϺϹ ϼ  Ϲ ϵ ϿϹϹ 5 Ͼ / ϴ , ϶Ϲ Ϲ ϼϹ  ϸ Ϸ ϶ 

ё Ϲ ϶ Ϲ  Ͼ ϼ ϼ ϴ ϼ ϼ ϼ ϴ ϼ  Ͼϴϻϴ ϼϹ  ϴ ϴ϶ϿϹ ϼ  

ϸ϶ϼϺϹ ϼ  Ͼ ϵ ϹϾ ϴ .  

 

4.3        
   

 

48.13330.2019 [24].  

 

4.4       
  ,     
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4.5 Х   ,   

,     
     , 

     
 

 

ϻϸϴ ϼ , ϴ Ͽ ϺϹ  ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ Ϟ ϴ Ͼ Ϸ  Ͼ ϴ . 

ϧ ϴ Ͼ, Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  ϼ ϹϿ ϶ϴ, Ϲ ϼ ϹϹ  

Ϲ ϼ ϼϴϿ  Ϸ ϴ ϼ Ϲ ϼϽ. 

ϣϿ ϸ ϸ Ͻ Ͽ Ͻ ϴ ϴ ϾϹ ϶ Ϲ . 

Ͽ ϴϸ Ͼ ϸϿ  ϾϿϴϸϼ ϶ϴ ϼ  ϴ Ϲ ϼϴϿ ϶, Ͼ Ͼ ϼϽ, ϵ ϸ ϶ϴ ϼ , 

Ͼ Ϲ  ϸ ϿϹϽ ϼ Ϲ ϸ ϶ ϸϿ  ϼ  ϵ Ͼϼ ϼ  ϷϿϴ  ϴ Ϲ ϴ, 

ϼ϶ϹϸϹ Ϸ  ϸϴϿϹϹ. ϡϴ ϽϷϹ Ͽϴ Ϲ Ͼ Ϲ ϾϿϴϸ  Ͼϴϻϴ  Ͽ ϶  

ϵ ϹϽ Ͽ ϴϸ .  

4.6       
   

 

4.7  

 

4.8      
      

 

ϖ ϸ  ϴ ϴϿϴ ϶ Ͽ Ϲ ϼ  ϼ ϹϿ - ϴϺ  (϶  ϼ ϿϹ 

ϸϷ ϶ϼ ϹϿ ) ϴϵ  ϴ ϵ ϹϾ Ϲ  

ϖ Ͽ ϼ    

- ϸ Ͼϴ Ͽ ϴϸϾϼ Ϲϵ Ϲ  Ͽ ϼ Ͻ Ͽ   h=0,4  ϸϿ  Ϲϻϸϴ 

ϼ ϹϿ Ͻ Ϲ ϼϾϼ; 

ϼ . . 
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4.9     

 

Ϣϵ ϼϽ Ͼ ϼ ϹϿ ϶ϴ ϾϿϴϸϴ ϼ  ϶ ϶Ϲ ϶ϼϼ  ϴ ϼ 

ϸ ϿϺϼ ϹϿ ϼ ϼ ϹϿ ϶ϴ (ϥϡϼϣ 1.04.03-85*) ϼ Ϸϴ ϼϻϴ ϼ -

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ϲ Ͻ ϶ ϻ϶ϹϸϹ ϼ  ϵ ϹϾ ϶ – 6 Ϲ Ϲ϶, ϶  ϼ ϿϹ 

ϸϷ ϶ϼ ϹϿ Ͻ Ϲ ϼ ϸ 1 Ϲ . 

 

4.10      

 

ϡ ϴ ϼ϶  ϥϡϼϣ 1.04.03-85* «ϡ  ϸ ϿϺϼ ϹϿ ϼ 

ϼ ϹϿ ϶ϴ ϼ ϻϴϸϹϿϴ ϶ ϼ ϹϿ ϶Ϲ Ϲϸ ϼ ϼϽ, ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ. 

ϫϴ  2»  «Ϡ Ϲ Ϲ ϴϵϴ ϶ϴ ϼϽ ϻϴ϶ ϸ» (϶ ϴ϶Ϲ: ϷϿϴ϶ Ϸ  Ͼ ϴ, 

ϼϹ Ϸ  ϼ ϼ ϶ Ϸ  Ͼ ϶, ϵ ϹϾ ϶ ϸ ϵ Ϸ  ϼ 

϶ Ϸϴ ϹϿ Ϸ  ϴϻ ϴ Ϲ ϼ , ϼ ϺϹ Ϲ  Ͼ ϼϾϴ ϼϽ, 

ϼϻ϶ ϸϼ ϹϿ  400 .  ϶ Ϸ ϸ). 

ϛϴ ϴ Ϲ  Ϲϸϼ ϼ  ϼ ϼ ϴϹ  Ͼϴϻϴ ϹϿ  – Ͼ Ͽϼ Ϲ ϶  ϻϸϴ ϼϽ. 

ϣ  ϴ  ϸ ϿϺϼ ϹϿ  ϼ ϹϿ ϶ϴ Ϲ Ϲ ϴϵϴ ϶ϴ ϹϷ  

ϻϴ϶ ϸϴ ϼϻ 5 ϻϸϴ ϼϽ ϴ϶Ͽ Ϲ  30 Ϲ Ϲ϶, ϶  ϼ ϿϹ 6 Ϲ Ϲ϶ 

ϸϷ ϶ϼ ϹϿ Ͻ Ϲ ϼ ϸ. 

Ϣϵ  ϸ ϿϺϼ ϹϿ  ϼ ϹϿ ϶ϴ ϼ ϼ ϴϹ  6 Ϲ Ϲ϶, ϶  

ϼ ϿϹ ϸϷ ϶ϼ ϹϿ Ͻ Ϲ ϼ ϸ 1 Ϲ . 

 

4.11      

 

Ϟ = Ϥ / Ϧ · Ϙ · 1,5, ϷϸϹ 

Ϟ = 42772 / 6 · 22 · 1,5 = 16,8 ≈ 17 ϹϿ.  

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.1. 

 

 

 



52 
 

 

ϦϴϵϿϼ ϴ 4.1 – ϣ Ϲ Ϲ Ϲ ϼϹ ϼ ϿϹ ϼ ϴϵ ϴ ϼ   ϼ  

Ͼϴ ϹϷ ϼ  

ϖ Ϲ 100% 

Ϥϴϵ ϼϹ 90% 

ϜϦϤ 5,0% 

ϥϿ Ϻϴ ϼϹ 2,5% 

ϠϢϣ ϼ ϴ ϴ 2,5% 

 

ϣ Ϲϵ  ϼ ϹϿ ϶ϴ ϶ Ͼϴϸ ϴ  Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 4.2. 

 

ϦϴϵϿϼ ϴ 4.2 – ϣ Ϲϵ  ϼ ϹϿ ϶ϴ ϶ Ͼϴϸ ϴ  

ϗ
ϸ 

ϼ
ϹϿ

϶ϴ
 

ϥ
ϼ

 
ϥϠ

Ϥ,
 

.
ϵ.

 

ϗ
ϸ

϶ϴ
 

϶
ϴϵ

Ͼϴ
 

ϴ 
1 

ϴϵ
ϴ

ϹϷ
, 

.
ϵ.

 

Ϣ
ϵ

ϴ
 

ϼ
ϿϹ

 
ϴϵ

ϴ
ϼ

, 
ϹϿ

.  
ϖ  ϼ ϿϹ 

 

Ϥϴ
ϵ

ϼϹ
, 

ϹϿ
. 

 Ϝ
ϦϤ

, 
ϹϿ

. 

ϥϿ
Ϻ

ϴ
ϼϹ

, 
ϹϿ

 

Ϡ
Ϣ

ϣ
 

ϼ 
ϴ

ϴ,
 

ϹϿ
 

2021 - - 20 17 1 1 1 
 

Ϟ϶ϴϿϼ ϼ ϼ ϶ϴ Ͻ ϴϵ ϼϽ Ϲ ϴϿ ϺϹ  ϵϹ Ϲ ϼ  ϶ ϾϼϽ 

϶Ϲ  Ͼϴ Ϲ ϶ϴ ϼϻ϶ ϸ ϶ϴ ϴϵ . 

 

4.12       
  

 

ϣ Ϲϵ  ϶ ϼ ϹϿ  ϴ ϼ ϴ  ϼ Ϲ ϴ ϼϻ ϴ  ϼ϶ϹϸϹ ϴ ϶ 

ϴϵϿϼ Ϲ 4.3. 
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ϦϴϵϿϼ ϴ 4.3 - ϣ Ϲϵ  ϶ ϼ ϹϿ  ϴ ϼ ϴ  ϼ Ϲ ϴ ϼϻ ϴ  

№
№ 

ϡϴϼ Ϲ ϶ϴ ϼϹ 
ϼ ϹϿ  ϴ ϼ  ϼ 

Ϲ ϴ ϼϻ ϶ 
Ϡϴ Ͼϴ 

ϣ
Ϲϵ 
Ͼ Ͽ, 

 

ϠϹ  ϼ Ϲ Ϲ ϼ  

1 2 3 4 5 

1 ϱϾ Ͼϴ϶ϴ   ϱϢ-3322ϔ 1 
Ϥϴϻ ϴϵ Ͼϴ Ͼ Ͽ ϶ϴ ϶, 

ϴ ϹϽ, Ϸ ϻϾϴ 
Ϸ ϴ 

2 ϕ Ͽ ϸ ϻϹ   Ϙϛ-28 1 
ϣϿϴ ϼ ϶Ͼϴ ϼ ϵ ϴ ϴ  
ϻϴ Ͼϴ 

3 
Ϧ ϴ ϵ ϶Ͼϼ 

Ϲ϶ ϴ ϼ Ϲ ϾϼϹ 
Ϧϣϖ-ϛϔ-
Ϡ 

2 ϧ Ͽ Ϲ ϼϹ Ϸ ϴ 

4 
ϟ ϴ ϴ Ͼ ϴϿ ϴ  

Ͼ Ϲ ϴ  
ϟϞϢ-1 2 Ϥϴϻ ϴϵ Ͼϴ Ϸ ϴ 

5 Ϟ ϴ  ϠϞϗ-25 1 ϥϠϤ, ϣϤϤ 

6 ϔ϶ ϴ ϶ϴϿ  
ϞϔϠϔϛ-
65115-
015-13 

1 
Ϧ ϴ ϼ ϶Ͼϴ Ϸ ϴ 

11 ϖϼϵ ϴ  ϷϿ ϵϼ Ͻ Ϝϖ-116 2 
ϧ Ͽ Ϲ ϼϹ ϵϹ Ͻ 

Ϲ ϼ 

12 ϖϼϵ ϹϽϾϴ Ͽϴ϶ϴ ϴ   TORNAD
O 

2 
ϧ Ͽ Ϲ ϼϹ ϵϹ Ͻ 

Ϲ ϼ ϶ ϺϾϴ  

13 
Ϡϴ ϼ ϴ ϴ  
϶Ϲ ϿϼϿ ϴ  

Ϝϱ 1025ϕ 2 ϥ϶Ϲ ϿϹ ϼϹ ϶Ϲ ϼϽ 

14 Ϥϴ ϶ ϴ  Ͽ ϴ ϴ 
ϗϢϥϦ 
3620-76 

2 
ϣ ϸϴ ϴ ϼ ϴ ϼϿϴ ϼϹ 

ϴ ϶ ϴ ϴ Ϲ Ϲ 

15 
ϣ ϸϸ   Ϲ ϴϿϿϼ Ϲ Ͼϼ ϼ 
Ͼ ϼ 

ϗϢϥϦ 
18343-80 

2 
ϣ ϸϸ  ϸϿ  ϸϴ ϼ 
Ͼϼ ϼ ϴ 

16 Ϧϴ ϴ ϸϿ  ϴ ϶ ϴ  ϦϤ-0,25 2  

17 
Ϟ ϿϹϾ  ϼ Ϲ ϶ ϼ 

ϼ ϵϿϹ ϼϽ ϶ϴ ϼϾϴ 
 2 ϥ϶ϴ Ϲ ϴϵ  

18 Ϧ ϴ ϴ  ϶ϴ Ͻ 
ϦϘ-500  
4-V-2 

2 ϥ϶ϴ Ϲ ϴϵ  

19 
Ϟ ϴ Ͼ ϴ Ͽϼ ϹϿ  

Ϲ϶ ϴ ϼ Ϲ ϾϼϽ 
ϥϢ-6ϕ 2 

ϡϴ Ϲ Ϲ ϼϹ Ͼ ϴ  
ϴ϶ ϶ 

20 ϣ ϸ ϼ Ϲ Ϲϸ϶ϼϺ Ϲ 
ϗϢϥϦ 
28012-89 

3 
Ϡ ϴϺ Ϲ ϹϷ ϸ Ͼ, 

ϸϹϿ Ϲ ϴϵ  
21 ϦϹϿϹϺϾϴ ϴ ϴ   2 ϣϹ Ϲ϶ ϻϾϴ ϴ Ϲ ϼϴϿ ϶ 

22 Ϧϴ Ͼϴ ϼ ϹϿ ϴ   2 
Ϧ ϴ ϼ ϶Ͼϴ ϵϹ ϴ, 

ϴ ϶ ϴ 

http://www.6cotok.ru/product_info.php?pid=10635
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23 
ϧ ϴ ϶Ͼϴ ϴ Ϲ ϼ  ϼ 
϶ ϸϴ ϼ ϴ ϶ ϴ  ϧ-342 1 

ϩ ϴ Ϲ ϼϹ ϼ ϶ ϸϴ ϴ 
ϴ ϶ ϴ 

4.13  

ϹϸϹϿϹ ϴ ϶ ϶Ϲ ϶ϼϼ  ϷϿ. 1 1, - ϵ. Ϸ ϸ ϶ Ϸ  ϵ ё ϴ ϥϠϤ ϶ Ϲ ϴ  

1969 Ϸ ϸϴ.  

   Ϟ3 = 0,826. 

         

ϦϴϵϿϼ ϴ 4.4 - ϣ Ϲϵ  ϶ ϿϹϾ Ϲ Ϸϼϼ, Ͽϼ϶Ϲ, ϶ ϸϹ, Ͼϼ Ͽ ϸϹ ϼ 

Ϻϴ  ϶ ϻϸ Ϲ 

 
ϡϴϼ Ϲ ϶ϴ ϼϹ 

 

ϙϸ. 
ϼϻ . 

Ϟ -
 

Ϟ1;Ϟ2 

ϡ ϴ ϼ϶ 
϶ Ϲ ϴ  
1969Ϸ. 

ϣ Ϲϵ  ϶ 
Ϲ ϴ  II Ͼ϶. 

2012Ϸ. 
ϱϿϹϾ Ϲ Ϸϼ  Ͼϖϴ 1,58 185 877 

Ϧ Ͽϼ϶   1,58 69 327 
ϣϴ  ϾϷ/ ϴ  1,58 185 877 

ϖ ϸϴ ϴ 
ϼϻ϶ ϸ ϶Ϲ Ϲ Ϻϸ  

Ͽ/ ϹϾ 0,84 0,23 0,58 

Ϟϼ Ͽ ϸ 3 0,84 4400 11088 
Ϟ Ϲ  . 0,84 3,2 8 

 

ϡϴ ϼ Ϲ϶ Ϲ Ϻϸ  ϴ Ͽ ϴϸϾϹ ϼ ϹϿ ϶ϴ ϶ ϸϴ Ϲϸ ϴ ϼ϶ϴϹ  

ϼ϶ ϻ ϴ , ϵ ϼϿϼϻϼ ϶ϴ ϴ , Ϲ ϼ ϼ ϼ ϶ϴ ϴ   ϗϢϥϦ Ϥ 52109-2003 

«ϖ ϸϴ ϼ Ϲ϶ϴ ». ϩ ϴ Ϲ ϼϹ ϼ϶ ϻ Ͻ ϵ ϼϿϼϻϼ ϶ϴ Ͻ ϶ ϸ  

Ϲϸ Ϲ  ϶ ϼ ϶Ϲ ϴ   Ϲ Ͼ  ϴ϶ ϼϾ ϶. Ϥϴϻ Ϲ Ϲ ϼϹ Ϲ Ͼ ϹϽ 

(ϵ ϿϹϽ) Ϲ Ͼ  (18-20 Ͽ) Ϲ ϶Ͽ Ϲ  ϶ ϵϼϿ  ϶ϴϷ ϼϾϹ,  ϻϸϹ  

ϺϹ ϴϻ Ϲ ϴϹ  ϴ ϶Ͼϴ ϸϿ  Ͼϼ Ϲ ϼ  ϶ ϸ . ϢϵϹ Ϲ Ϲ ϼϹ ϼ ϹϿ Ͻ 

Ͽ ϴϸϾϼ Ϲ Ϸ Ϲ ϴ ϼ Ϲ ϶Ͽ Ϲ : 

− Ϻϴ Ͻ ϶ ϻϸ  –  Ϲ Ϲϸ϶ϼϺ  Ͼ Ϲ ϶;  

− Ͼϼ Ͽ ϸ ϼ ϴ Ϲ ϼϿϹ  – ϶ ϵϴϿϿ ϴ ; 

− ϿϹϾ Ϲ Ϸϼ  –  ϸϼϻϹϿ Ͻ  ϿϹϾ ϴ ϼϼ. 
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4.14     -

  

 

ϔϸ ϼ ϼ ϴ ϼ϶ -ϵ ϶ Ϲ ϻϸϴ ϼ  ϸ ϿϺ  ϴ ϿϴϷϴ  ϻϴ ϹϸϹϿϴ ϼ 

ϴ  ϻ  Ͼ ϴ ϴ ϿϹϸ   [15]. 

Ϥϴ ϼϹ  

ϣϼ ϴ ϼϹ ϴϵ ϼϾ ϶ Ϲϸ ϴ ϼ϶ϴϹ  ϶ Ϸ ϸ Ͼϼ  Ͽ ϶ . 

 

 

 

 

 

 

ϦϴϵϿϼ ϴ 4.5 - Ϥϴ Ϲ  ϶ Ϲ Ϲ  ϴ ϼ ϴ -ϵ ϶  ϼ 

ϴϸ ϼ ϼ ϴ ϼ϶  Ϲ Ϲ ϼϽ 

№ 
ϡϴϼ Ϲ ϶ϴ

ϼϹ 
Ϲ Ϲ ϼ  

Ϟ Ͽ
-϶  
N 

ϣϿ ϴϸ  2 ϣ ϼ ϼ ϴϹ
 ϼ  

ϵ ϶ Ϸ  
Ϲ Ϲ ϼ

 

ϣϿ ϴϸ  2 Ϟ Ͽ-
϶  

ϻϸϴ ϼ
Ͻ 

ϡϴ 
ϸ Ϸ  
ϹϿ ϶Ϲ
Ͼϴ F  

Ϥϴ Ϲ
ϴ  

Ϣϸ
Ϸ  

ϻϸϴ ϼ
 

ϖ Ϲ  
ϻϸϴ ϼ

Ͻ 

ϥϴ ϼ ϴ  ϵ ϶ Ϲ 

1 ϗϴ ϸϹ ϵ ϴ  20 0,9 18 
Ϝ ϶Ϲ ϴ

Ͻ 3 4 
12 24 2 

2 

ϣ Ϲ Ϲ ϼϹ 
ϸϿ  

ϵ Ϸ Ϲ϶ϴ, 
ϸ ϴ 

ϴϵ ϼ   ϼ 
Ͼϼ 

ϸϹϺϸ  

17 1 17 
Ϝ ϶Ϲ ϴ

Ͻ 5 5 
25 25 1 

3 ϧ ϶ϴϿ * 17 0,05 0,85 
Ϝ ϶Ϲ ϴ

Ͻ 2 2 
4 4 1 

4 Ϧ ϴϿϹ * 17 0,07 1,2 ϕϼ ϴϿϹ  2 2 12 
ϥϿ ϺϹϵ Ϲ 

5 ϣ ϴϵ Ͼϴ  2 
24 ϴ 
5 ϹϿ 

24 
Ϝ ϶Ϲ ϴ

Ͻ 6 4 
24 24 1 
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4.15        

 

ϣ ϴ϶Ͼϴ ϼ ϹϿ  Ͼ Ͼ ϼϽ, ϸϹ ϴϿϹϽ, ϴ Ϲ ϼϴϿ ϶ ϼ 

ϼ ϺϹ Ϲ Ϸ  ϵ ϸ ϶ϴ ϼ  ϼϻ϶ ϸϼ  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ ϼ Ͼ ϿϹϾ ϴ ϼ ϶ 

Ϸ Ͻ ϶ ϻϾϹ  Ϲ Ͽ ϷϼϹϽ ϼ Ͼϴ ϼ ϼϻ϶ ϸ ϶ϴ ϼ ϹϿ -

ϴϺ  ϴϵ . 

ϣ ϴ϶Ͼ  ϴ ϼϽ  ϵ ϹϾ  Ͼ Ͼ ϼϽ, ϸϹ ϴϿϹϽ, ϴ Ϲ ϼϴϿ ϶ ϼ 

ϵ ϸ ϶ϴ ϼ  Ϲ ϶Ͽ  ϶ Ͼ ϿϹϾ Ϲ  Ϲ ϵ ϸϼ ϼ Ͼ Ϲ ϹϺ ϼ 

ϼϻϸϹϿϼ ϼ ϶ ϹϿϾ Ͻ ϴ ϴ ϶ϾϹ ϼ ϸ Ϸϼ ϼ Ϸ ϶ ϼ Ͼ ϼ Ϲ Ϲ ϼ  

϶ ϼ ϼ ϶ Ϸϴ ϹϿ ϼ ϴ Ϲ ϼϴϿϴ ϼ ϼ ϼϻϸϹϿϼ ϼ. 

Ϣ Ϸϴ ϼϻϴ ϼ  ϴ ϼ ϶ϴ ϼ , ϾϿϴϸϼ ϶ϴ ϼ  ϼ ϴ Ϲ ϼϹ ϴ Ϲ ϼϴϿ ϶, 

ϸϹ ϴϿϹϽ, Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ  ϸ ϿϺ ϴ ϶Ϲ ϶ ϶ϴ  Ϲϵ ϶ϴ ϼ  

ϴ ϸϴ ϶ ϼ Ϲ ϼ Ϲ Ͼϼ  Ͽ ϶ϼϽ ϼ ϸ ϿϺ ϴ ϼ ϾϿ ϴ  ϶ ϻ Ϻ  ϼ  

϶ ϹϺϸϹ ϼ , ϼ ϼ Ϲ .  

ϣ ϸϷ ϶Ͼϴ ϸϿ  ϴ϶Ͼϼ Ϸ ϻ ϶ ϴ ϵ ϹϾ  ϸ ϿϺ ϴ Ϲ ϶Ͽ  ϸ  

ϼϵ ϼ  ϴ  Ϲϸ ϶ ϴ Ϸ ϻϾ . 

ϘϿ  ϵ Ͼϼ Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ͼ Ͼ ϼϽ ϹϻϹ ϶ ϴ ϶ ϼ ϸ Ͻ ϶ ϸ  ϼ 

ϵϴϾ ϶-ϴϾϾ Ͽ ϶ ϿϹϸ Ϲ  Ϸϴ ϼϻ ϶ϴ  Ϲ ϼϴϿ Ϲ Ͽ ϴϸϾϼ ϴ 

Ϲ ϴ  ϶ϴ ϼϼ ϴ ϼ ϹϿ Ͻ Ͽ ϴϸϾϹ.   

Ϙ ϴ϶Ͼϴ ϴ Ϲ ϼϴϿ ϶ ϼϻ϶ ϸϼ  ϴ϶ ϴ  ϴ ϴ ϼϹ ϸ  

20 Ͼ . 

Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 4.6. 

 

ϡϴϼ Ϲ ϶ϴ ϼϹ 
ϡ ϴ ϼ϶, 

2 
ϣ Ϲϵ , 

2 
ϥϾϿϴϸ ϻϴϾ Ͻ ϴ Ϲ ϼϴϿ - Ϲ ϼ Ϲ ϾϼϽ  24 72 

ϥϾϿϴϸ Ϲ ϴ Ͽϼ϶ϴϹ Ͻ   29 530,0 
ϣϿ ϴϸϾϴ ϼϹ ϴ ϵϹ Ͻ Ϲ ϼ  120,0 
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4.16      -  

 ,    

 

ϘϿ  ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ ϼ϶ϿϹϾϴ  Ϸϴ ϼϻϴ ϼϼ, ϴϵ ϼϾϼ 

Ͼ  Ϻϼ϶ϴ  ϶ Ϸ. Ϟ ϴ ϾϹ ϼϿϼ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ 

Ϟ ϴ Ͼ Ϸ  Ͼ ϴ .  

 

4.17        
     

 

ϣ ϼ Ϸϴ ϼϻϴ ϼϼ ϼ ϹϿ Ϸ  ϼϻ϶ ϸ ϶ϴ Ϲ ϵ ϸϼ  Ϲ ϶Ͽ  

Ϲ ϼ ϼ  ϼ ϴϵ   ϴ Ϲ Ͼ Ϻϴ ϹϽ ϼ ϸ Ͻ Ϲϸ . 

Ϝ ϼϾϴ ϼ ϶ ϸϹϿϹ ϼ  ϶ Ϲϸ  ϼ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶, Ͼ Ϲ Ϸ  

ϴϻ ϼ  ϼ ϸ ϺϸϹ϶  ϼ ϴϿ ϼ ϶ ϸϴ ϼ  Ϲ ϼ ϼϼ 

ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ, ϶Ͽ  ϼ ϹϿ Ϲ ϴ ϼ  ϼ Ϲ ϴ ϼϻ . 

 ( ϼ ϼϻ϶ ϸ ϶Ϲ ϻϹ Ͽ  ϴϵ ) ϼϻ϶ ϸϼ  ϼ  ϹϷ Ͽ Ͻ Ͽϼ϶ 

Ϲ ϼ Ϲ Ͼ Ͻ ϶ ϸ Ͻ. 

ϣ ϼ ϶ϹϸϹ ϼϼ ϼ ϹϿ  ϴϵ  Ϲϸ ϴ ϼ϶ϴϹ  ϼ Ϲ Ϲ ϼϹ 

ϼ ϹϿ  Ϲ Ͽ ϷϼϽ, ϴϾ ϼ ϴϿ  ϴ ϼ  ϴ Ϲ Ͻ ϶ ϻϸ , 

ϻϹ Ͽϼ, ϶ ϸ  ϼ ϸ ϷϼϹ ϵ ϹϾ  Ͼ Ϻϴ ϹϽ Ϲϸ . 

ϣ ϼ ϶ Ͽ Ϲ ϼϼ Ͽϴ ϼ ϶  ϴϵ  ϶Ϲ Ͻ Ͽ Ͻ, ϼϷ ϸ Ͻ ϸϿ  

ϿϹϸ ϹϷ  ϼ Ͽ ϻ ϶ϴ ϼ , Ϲϸ϶ϴ ϼ ϹϿ  ϼ ϴϹ  ϼ ϾϿϴϸϼ Ϲ  ϶ 

Ͼϴ Ϲ Ϲ ϴ Ͽ ϺϹ  ϴ ϴ ϼϼ 300 Ϲ ϶  Ͽ ϴϸϾϼ 

ϼ ϹϿ ϶ϴ. 

ϡϴ ϼ ϹϿ Ͻ Ͽ ϴϸϾϹ  ϴϻ Ϲ ϴ  ϵ ϶ Ϲ ϼ ϸ ϵ Ϲ 

Ϲ Ϲ ϼ  ϸϿ  ϴϵ ϼ  ϼ ϜϦϤ ϶ ϶Ϲ ϶ϼϼ  ϴ ϼ϶ ϼ 

Ϲϵ ϶ϴ ϼ ϼ.  ϘϿ  ϵ ϴ ϵ ϶  ϸ ϶ ϴ Ͽ ϴϸϾϹ Ϲϸ Ϲ  

Ͼ ϹϽ Ϲ  ϸϿ  ϴ. 
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4.18         
  

 

ϘϿ  ϶ Ͽ Ϲ ϼ  Ϲ Ϲ ϼϽ  ϴ Ϲ ϵ ϹϾ ϴ ϶ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ 

Ϲ Ϲϸ ϴ ϴϿ  ϼ ϹϿ - ϴϺ  ϴϵ  Ϲϸ ϴ ϼ϶ϴϹ  Ͻ ϶  

Ϸ ϴϺϸϹ ϼ   Ϲ ϼ Ϲ  ϶ ϹϽ Ͽ ϴϸϼ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ 

ϼ ϶Ϲ ϴ  ϻϴϵ  ϶ Ͻ H= 2,0 . ϖϸ Ͽ  ϻϴϵ ϴ ϸϿ  Ͼ ϷϿ Ϸ  

ϴ Ϸ  ϶Ϲ Ϲ ϼ   Ϲϸ ϴ ϼ϶ϴϹ  ϴ ϶Ͼϴ  Ϲ ϹϽ 

ϿϹϾ ϶Ϲ Ϲ ϼ . ϣ Ϲϸ ϴ ϼ϶ϴ  ϻϴ ϼ ϴ ϼϹ  ϶ ϴ ϼ Ͼ Ͽ -

Ͼ Ϲ  Ͼ   ϴ Ͻ; ϸϹϺ ϶   Ͼ ϷϿ Ϲ. ϢϷ ϴϺϸϹ ϼϹ 

Ϲϸ Ϲ  ϸϿ  ϼ ϾϿ Ϲ ϼ  Ͽ ϴϽ Ϸ  ϸϴ Ͽ ϸϹϽ (Ϻϼ϶ ), 

϶ Ϲϻϸϴ ϴ ϴ ϼ ϻϴ ϸ Ϲ ϼ  ϼϾ ϶Ϲ ϼ  ϴ ϼ ϹϿϹϽ ϴ 

ϴ Ϲ  Ϲ ϼ ϼ , ϼ  Ͼ Ͽ - Ͼ Ͻ Ͼ . ϢϷ ϴϺϸϹ ϼϹ 

϶ Ͽ Ϲ  ϶ ϶ϼϸϹ Ͽϼ ϹϽ  ϴ Ͼ ϶,  ϼ ϼ ϴϿ  Ͼ Ͽϼ Ϲ ϶  

ϼϻϷϼϵ ϶ ϼ ϶ ϶, Ϸ ϴ ϼ ϼ϶ϴ ϼ  ϴϵϿ ϸϹ ϼϹ ϼ ϻϴ ϸ ϼ  

ϼ Ϲ Ϲ ϼϹ Ϲ ϼ Ϲ Ͼϼ  Ϲϸ ϶ ϴ . ϢϷ ϴϺϸϹ ϼϹ Ϲ ϸ ϿϺ  ϼ Ϲ  

Ͽϴϻ ϶, Ͽ ϶ ϼ ϸ Ϸϼ  ϶ ϹϺϸϹ ϼϽ, ϴ ϴϾϺϹ Ϲ ϻϴ ϼ ϴϹ  ϶  ϼ 

ϾϴϿϼ Ͼ. ϖ Ͼϴ Ϲ ϶Ϲ Ϲ ϼ Ϲ Ͼϼ  Ϲϸ ϶ ϴ  Ϲϸ ϴ ϼ϶ϴϹ  

ϴϸϼ ϶ ϻ . 

 

4.19       
   ,    

   , , ,  
           

     

 

Ϡ ϼ ϼ Ϸ Ϲ ϼ Ϲ Ͼ Ϸ  ϼ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ, ϴϸϴ ϼ  

϶ ϻ  ϶Ͽϼ ϼ  ϶ Ϸ  ϼ ϹϿ ϶ϴ ϼ ϼ ϸ - Ϲ ϷϹ  ϶ ϻϸϹϽ ϶ϼϽ, 

Ͽϴ ϼ  ϸ  ϴ ϴϿϴ ϼ ϹϿ ϶ϴ ϼϿϼ ϺϼϸϴϹ Ϸ  ϼ ϸ - Ϲ ϷϹ Ϸ  

϶ ϻϸϹϽ ϶ϼ . 
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ϡϴ ϴϸϼϼ ϹϾ ϼ ϶ϴ ϼ  Ϲ ϵ ϸϼ  ϶Ϲ ϼ ϼ ϼ Ϸ 

Ϲ ϼ Ϲ Ͼ Ϸ  ϼ  Ϲ ϶ ϹϷ  ϻϸϴ ϼ , ϴϸϴ ϹϷ  ϶ ϻ  

϶Ͽϼ ϼ  ϶ Ϸ  ϼ ϹϿ ϶ϴ. 

ϤϹϴϿϼϻϴ ϼ  ϹϿϹϽ ϼ ϼ Ϸϴ Ϲ ϼ Ϲ Ͼ Ϸ  ϼ  ϻϸϴ ϼϽ, 

ϴϸϴ ϼ  ϶ ϻ  ϶Ͽϼ ϼ  ϶ Ϸ  ϼ ϹϿ ϶ϴ, Ϲ ϶Ͽ Ϲ  ϴ 

϶Ϲ: 

- ϹϸϹϿϹ ϼ  ϴϵ Ͽ  ϼ ϼ ϹϿ  ϻ ϴ Ϲ ϼϽ ϸϹ ϴ ϼϽ 

Ͼ Ͼ ϼϽ ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ϼ ϴ϶ Ϲ ϼ  ϼ   ϴ Ϲ ϼ ϼ 

ϸ ϼ ϼ ϻ ϴ Ϲ ϼ ϼ;  

- ϶ ϶ϿϹ ϼ  ϼ ϼ  ϶ ϻ ϼϾ ϶Ϲ ϼ  ϼ Ϲ Ϲ ϼ ϴ ϼ ϸϹ ϴ ϼϽ 

ϸϿ  ϴϿ Ͻ Ͼ Ͽ ϴ ϴ ϼϼ ϵ ϹϾ ϶;  

- ϼ ϼ  ϶ Ϲ϶ Ϲ Ϲ  Ϲ   ϵ ϵϹ  ϶ ϻ ϼϾϴ ϼ ϼ 

ϸϹ ϴ ϼ ϼ ϼϿϼ  ϴ Ϲ ϼ  ϼ  ϿϹϸ ϶ϼϽ;  

- Ϲ ϼ  ϴ Ϲ  ϸϴ  ϼ ϼϻϼϾ - Ϲ ϴ ϼ Ϲ Ͼϼ  ϴ ϴϾ Ϲ ϼ ϼϾ 

Ϸ ϶;  

- Ϲ ϼ  ϴ Ϲ  Ϲ  ϸϿ  ϴϻϿϼ  ϼ ϶ ϻϸϴ ϼϽ, ϺϹ ϼϽ ϼ 

Ͼ ϼϾϴ ϼϽ;  

- ϴ ϶ϿϹ ϼ  ϹϾ ϼ϶ ϼ ϼ ϼ ϴϹ  ϼϿϴϾ ϼ Ϲ Ͼϼ  ϼ 

ϻϴ ϼ  Ϲ ϼ ϼϽ;  

- Ϲ ϼ  ϻϴϾ Ϲ ϹϽ Ϲ ϴ ϸ϶ϼϺϹ ϼ  Ϸ ϶  ϸ ϼ 

ϻϴ϶ϼ ϼ ϼ ϹϷ  ϴ ϴ Ϲ ϶  ϶  ϶Ͽϼ ϼ  ϴϾ ϶;  

- ϼϻ϶Ϲ ϼ Ϲ Ͼ  ϻ  ϶Ͽϼ ϼ  ϸϼ ϴ ϼ Ϲ Ͼϼ  ϶ ϻϸϹϽ ϶ϼϽ ϴ 

Ͼ Ϻϴ ϼϹ ϻϸϴ ϼ  ϼ ϺϹ ϼ  ϼ Ϸ ϺϹ ϼϼ ϶ϴϽ  ϿϹ Ϲ ϶ 

ϼ  ϻϸϴ ϼϽ. 

Ϣ Ϲ Ͼ  ϷϹ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϼ  ϸ  ϴ ϴϿϴ ϼ ϹϿ  ϴϵ  

϶ ϸ  ϴ ϶ϴ ϼϼ ϷϹ Ͽ Ϸϼ Ϲ Ͼϼ  ϸϴ  ϼ ϼ ϺϹ Ϲ  ϼϻ Ͼϴ ϼϽ. ϣ ϼ 

 ϵ Ϲ ϶ ϼ ϴ ϼϹ ϸϹϿ  ϹϸϹϿϹ ϼ  ϼ ϸ Ϸ  Ͽ  ϴ ϺϹ ϼϽ, 

ϴ ϴϾ Ϲ ϼ ϼϾϹ ϹϾ ϼ Ϲ Ͼϼ  ϴ Ϲ ϼϽ, Ϲ ϼ ϶ϴ ϼ, Ͽ ϼ ϼ, 

϶ ϸ ϵϼϿ ϼ, Ͼϴ ϵ ϴϻ ϶ϴ ϼ  ϼ ϸ Ϸϼ  ϵϹ  ϴ ϼ϶ϴ.  

Ϝ Ϲ ϴϿ Ϲ ϴϵϿ ϸϹ ϼ  ϻϴ ϸ϶ϼϺϹ ϼϹ  ϻϹ Ͻ ϶Ϲ ϼ ϼ 



60 
 

ϴ Ͽ ϺϹ ϼ ϴ ϹϽ ϵ ϹϾ ϴ ϼ ϶ ϸ   ϹϿ  Ͽ Ϲ ϼ  

ϼ ϴ ϼϼ ϵ ϼϻ Ϲ Ϲ ϼϼ ϷϹ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϼ  ϸ Ϸ  ϴ ϼ϶ϴ, 

ϴ ϶ϴ ϼϼ Ͼ Ͻ Ϻ  ϶ Ϲ϶ Ϲ Ϲ  ϼ ϼ ϴ  Ϲ ϵ ϸϼ Ϲ 

ϼϿϴϾ ϼ Ϲ ϾϼϹ ϼ ϻϴ ϼ Ϲ Ϲ .  

ϣ ϹϸϹϿ Ϲ Ϸ Ϲ ϼ ϼϻ Ϲ Ϲ ϼ  Ͼ Ϲ ϴ ϶ ϻϴ϶ϼ ϼ ϼ  ϶  

ϻϸϴ ϼ  ϡ ϼϿϼ ϺϹ ϼ  Ϲ ϸ ϿϺ  Ϲ϶ ϴ  ϿϹϸ ϼ  ϻ ϴ Ϲ ϼϽ, : 

- ϸϿ  Ϸ ϴϺϸϴ Ͼϼ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ – 0,0001ϡ.  

ϖ  Ϲ ϼ ϸ ϸ ϿϺ  Ϸϴ ϼϻ ϶ ϶ϴ  ϴϵϿ ϸϹ ϼϹ ϻϴ ϶ Ϲ  

Ϸ ϶  ϶ ϸ, Ͼ Ϲ ϻϴ  ϶ Ϛ ϴϿ ϴϵϿ ϸϹ ϼϽ ϻϴ ϼϻ Ϲ Ϲ ϼϹ  

϶  Ϸ ϶  ϶ ϸ ϼ ϶ ϸ ϼϺϹ ϼϼ ϼ ϼ Ϲ ϴϿ Ϲ 

ϴ Ͼ ϹϽϸϹ Ͼ Ϲ ϴϵϿ ϸϹ ϼϹ ϻϴ ϻϸϴ ϼ ϼ ϼ ϺϹ ϼ ϼ, ϴ ϸ ϼ ϼ  ϶ 

ϻ Ϲ ϶Ͽϼ ϼ  ϶ ϸ ϼϺϹ ϼ  ϶ ϶Ϲ ϶ϼϼ  ϣϣϤ, ϶Ϲ ϺϸϹ  ϷϿϴ϶  

ϴ Ͼ ϹϽϸϹ .  
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5 А А 

 

5.1 -   

 

Ϣϵ ϹϾ  ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  ϶Ͽ Ϲ  

ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼϻ϶ ϸϼ ϹϿ  

ϸ  320 .  ϶ Ϸ ϸ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ. 

ϖ Ϲ ϵ Ϲ 2020 Ϸ ϸϴ ϶ Ϟ ϴ ϾϹ ϶ ϴ Ϲ Ͼ ϷϿ Ϸ  Ͽϴ 

ϵ ϸϼϿϼ ϼ ϴ ϼ , Ͼ ϴ  ϾϿϴϸ ϶ϴϹ  ϶ Ͼ Ϸ Ͻ Ϲ , ϴ 

ϴϾϺϹ Ϲ ϹϾ ϼ϶ϴ  ϵ ϴ Ϲ ϼ   ϶Ϲ ϸ ϼ Ͼ ϴϿ ϼ ϸϴ ϼ (ϦϕϢ) 

( ϶ ϼ Ϟ ϴ Ͼ Ϸ  ϵ Ϲ ϶Ϲ -ϸϹϿ ϶ Ϸ  ϼϻϸϴ ϼ  «ϘϹϿϴ»).  

ϖ ϴ ϹϹ ϶ Ϲ  ϦϕϢ ϿϹ϶ Ϸ  ϵϹ ϹϷϴ Ϟ ϴ Ͼϴ ϴ ϴ϶Ͽ  ϸϿ  

ϻϴ Ϲ ϼ  ϴ ϿϼϷ  ϔϢ «ϔ϶ Ϲ ϵϴϻϴ» ϼ ϹϷ Ͽϼ Ϲ   Ϲ  

ϹϷϼ ϴϿ Ͻ Ϲ ϴ  «Ϟ ϴ Ͼϴ  Ϲ ϼϾϿϼ Ϸ ϶ϴ  Ͼ ϴ ϼ ». Ϣ ϸ  

ϴ϶ ϵϹ ϹϺ Ͻ Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϻ  ϶ ϻ  ϴ ϼ ϶ Ͻ 

Ͼ ϿϹϾ , Ͼ Ͻ ϴ ϸϼ  ϶ ϕϹ Ϲϻ ϶ Ͼ  ϴϽ Ϲ ϴ Ϸ ϴ ϼ Ϲ  

Ϟ ϴ Ͼ  ( Ϲ ϴ  «Ϥ ϦϹ »). ϡϴ ϿϼϷ Ϲ «Ϭϼ ϼϾ» ϶ ϶Ϲ Ͼ Ϲ 

϶ Ϲ  ϾϿϴϸϼ ϶ϴϿϼ ϾϴϾ ϿϹ Ϲ, ϴϾ ϼ ϵ ϶ Ϲ ϸ ,  ϷϿϴ  

ϸϹϽ ϶ Ϲ  ϻϴϾ ϸϴ ϹϿ ϶   2016 Ϸ ϸϴ ϶϶ϹϸϹ  ϻϴ Ϲ  ϴ 

ϹϾ Ͽ ϼ϶ϴ ϼ  ϻϹ ϹϿ  ϸϴ ϼ. 

ϣ  Ͽ ϶ϴ  Ϲ ϶ Ϸ  ϻϴ ϼ ϼ ϴ Ͼ Ͽ Ϸϼϼ ϼ ϴ ϼ ϴϿ Ϸ  

ϼ ϸ Ͽ ϻ ϶ϴ ϼ  ϖ. ϕϴϸ ϴϹ϶ϴ: «Ϥϴϻ Ϲ Ϲ ϼϹ ϸ ϶ ϴ ϿϼϷ ϴ  – Ϲ 

ϴ Ͻ Ͼ Ͽ Ϸϼ Ͻ ϶ϴ ϼϴ . ϣ   ϴ ϴ ϼ϶ϴϹ  ϶  ϵϹ Ϲ Ϲ ϼ  

100 % ϼ  ϵ ϴϵ ϾϹ ϼ ϼ ϶ϾϹ ϸ ϶ ϶ ϹϽ Ͼ ϴ Ͼ Ͻ 

ϴϷϿ Ϲ ϴ ϼϼ ϶ Ϲ  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϻ ϴ . ϫϴ ϴ  ϼ ϼ ϼϴ ϼ϶ϴ  ϻϸϴ ϼ  

ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼϿϴ  ϢϢϢ «Ϝ ϺϹ Ϲ ϼ Ϸ», Ͼ ϴ  

϶ ϸϼ  ϶ Ϸ  Ͼ ϴ ϼϽ «RWM Capetal». ϣ  Ͽϴ  Ͼ ϿϹϾ  ϵ ϸϹ  

϶Ϲ ϶ ϶ϴ  ϶ Ͼϼ  Ͼ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ ϸϴ ϴ  ϼ ϶ Ϲ  Ϲϵ ϶ϴ ϼ  

϶ ϵ Ͼϼ ϶ ϼ Ϸ  ». 



62 
 

ϧ ϴ Ͼ Ͽ ϴϸ  400 . Ͼ϶.  ϴ ϸϼ  ϴ Ϲ ϻϴ ϾϿϴϸϵϼ Ϲ  

«ϕϴϸϴϿ Ͼ» ϼ Ϲ ϶ ϼ  ϴ  ϿϼϷ  ϦϕϢ ( ϶Ϲ ϸ  ϵ ϶  

ϸ ϶), ϴ 10 Ͼ  ϸ Ϸϼ Ϟ ϴ Ͼ-ϙ ϼ ϹϽ Ͼ ( ϼ Ͼ 5.1). ϥ ϷϿϴ  

ϴϸ ϼ ϼ ϴ ϼ϶  ϸϹϿϹ ϼ ,  ϥ Ͽ ϶ ϾϼϽ ϹϿ ϶Ϲ  ϙ ϹϿ ϶ Ͼ Ϸ  

ϴϽ ϴ,  Ϲ , ϶ ϸϹϿϹ Ϲ ϸ ϻϴ϶ ϸ, ϼ ϾϴϹ  Ͼ Ϸ ϸ  ϼ ϴ Ͽ ϺϹ  

ϹϺϸ  ϥϹ϶Ϲ  ϼ ϥ Ͽ Ϲ . 

 

  

Ϥϼ Ͼ 5.1 – ϠϹ Ͽ ϺϹ ϼϹ ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ 

 

5.2      

 

ϥ Ϲ ϴ  ϼ  ϵ Ϲ ϼ ϹϿ  ϴϵ  ϵ Ͽϴ ϹϸϹϿϹ ϴ ϴ 

϶ϴ ϼϼ «ϠϹ ϸϼϾϼ ϹϸϹϿϹ ϼ  Ϲ Ͻ ϼ ϼ ϼ ϹϿ ϶ϴ, 

ϹϾ Ͼ ϼϼ, Ͼϴ ϼ ϴϿ Ϸ  Ϲ ϴ, ϴ ϵ ϹϾ ϶ Ͼϴ ϼ ϴϿ Ϸ  

ϼ ϹϿ ϶ϴ, ϴϵ   ϴ Ϲ ϼ  ϵ ϹϾ ϶ Ͼ Ͽ Ϸ  ϴ ϿϹϸϼ  

( ϴ ϼϾ ϶ ϼ ϼϼ ϼ Ͼ Ͽ ) ϴ ϸ ϶ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ ϴ 

Ϲ ϼ ϼϼ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ», ϶Ϲ ϺϸϹ Ͻ ϣ ϼϾϴϻ  Ϡϼ   

04.08.2020 № 421/ . 

ϟ ϾϴϿ Ͻ Ϲ Ͻ ϴ Ϲ  ϴ ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ  ϴ϶ϿϹ   

ϼ Ϲ Ϲ ϼϹ  Ϲ ϼ ϼϴϿ  Ϲϸϼ ϼ  ϴ Ϲ Ͼ (ϸϴϿϹϹ – ϦϙϤ) ϴ 
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ϼ ϹϿ - ϴϺ Ϲ ϴϵ  ϦϙϤ-2001 ϼ Ϲ ϼ ϼϴϿ Ϸ  ϵ ϼϾϴ 

Ϲ  Ϲ   (ϸϴϿϹϹ – ϦϥϪ) ϦϥϪ-2001. 

ϖ Ϲ  ϴ Ϲ Ϲ ϼ Ͽ ϻ ϶ϴ  ϼ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ 

ϴ 4 Ͼ϶. 2020 Ϸ ϸϴ ϶ Ϲϻ Ͽ ϴ Ϲ Ϲ ϴ ϼ Ͽ ϼϼ. Ϝ ϸϹϾ  ϼ Ϲ Ͽ   

ϴ  ϻϴ ϴ  Ϣϛϣ=21,32, ϱϠ=8,02, ϛϣϠ=21,32, ϠϔϦ=5,03 ϷϿϴ  

ϣϼ  Ϡϼ  Ϥ ϼϼ  № 44016-ϜϨ/09  02.11.2020 Ϸ. 

Ϣϵ Ϲ  ϴϵ  ϹϸϹϿϹ   ϸϴ  ϹϾ Ͻ ϸ Ͼ Ϲ ϴ ϼϼ ϴ 

ϵ ϹϾ  ϼ ϿϹϸ ϶ϴ ϼ . 

Ϥϴ Ϲ  Ϲ Ͻ ϼ ϼ ϶ Ͽ Ϲ  ϵϴϻϼ -ϼ ϸϹϾ  Ϲ ϸ . 

Ϥϴϻ Ϲ  ϴϾϿϴϸ  ϴ ϸ ϶ ϼ   ϶ϼϸϴ  ϼ ϹϿ  ϼ 

ϴϺ  ϴϵ   ϸϴ Ͽϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ  ϠϘϥ 81-33-

2004. 

Ϥϴϻ Ϲ  Ϲ Ͻ ϼϵ Ͽϼ ϼ   ϶ϼϸϴ  ϼ ϹϿ  ϼ ϴϺ  

ϴϵ   ϸϴ  Ͽϴ  ϸϴ   ϠϘϥ 81-25.2004. 

ϖϹϿϼ ϼ ϴ  ϻϴ ϴ  ϹϸϹϿ Ͽϴ   ϴ ϶ϿϹ  Ϲ  

ϴ  ϼ Ϲ ϴ  ϼ ϴϿ  ϵ Ϲ  ϴϵ  ϷϿϴ  ϹϾ Ͻ 

ϸ Ͼ Ϲ ϴ ϼϼ. 

ϡϹϾ Ϲ ϴ Ϲ Ͼϼ Ϲ ϼ ϶ϴϿϼ ϼ  ϴ Ϲ ϼϴϿ ϶, ϼϻϸϹϿϼϽ ϼ 

Ͼ Ͼ ϼϼ. Ϝ  ϼ  ϼ ϶ϴϿϴ  ϸϹϿ  ϶ Ͽ ϾϴϿ  Ϲ  

ϴ Ϲ Ϲ ϴ ϶Ϲ ϦϥϪ ϼϿϼ  ϴϽ -Ͽϼ ϴ . 

ϖ Ͽ ϾϴϿ  Ϲ  ϴ Ϲ Ϲ ϼ ϶ϴϿϼ  Ͽϼ ϼ ϼ ϶ϴ Ϲ ϻϴ ϴ  

ϼϹ ϼϻ: 

− Ϲϸ ϶ ϴ ϶ ϻ϶ϹϸϹ ϼϹ ϶ Ϲ Ϲ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ -1,8%; 

− Ϲ Ϲϸ϶ϼϸϹ Ϲ ϴ ϸ  – 2%.  

ϥ ϴ϶Ͼϴ ϡϘϥ ϼ ϴ ϶ ϴϻ Ϲ Ϲ 20 %. 

ϥ ϼ  ϵ Ϲ ϼ ϹϿ  ϴϵ  ϴ ϼ ϹϿ ϶  ϻϴ϶ ϸϴ ϴϿ  

ϼ ϴϸϿϹϺ ϹϽ, ϼ Ϲ ϴ ϼ ϹϵϹϿϼ ϷϿϴ  Ͽ ϾϴϿ  Ϲ  

ϴ Ϲ  ϴ 4 Ͼ϶. 2020 ϴ϶ϼϿϴ 26305,0  . ϵ. 
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ϣ ϶ϹϸϹ  ϴ ϴϿϼϻ Ͼ  Ϲ Ͻ ϼ ϼ ϵ Ϲ ϼ ϹϿ  

ϴϵ   ϴϻϸϹϿϴ  Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ( ϴϵϿϼ ϴ 5.1). 

ϦϴϵϿϼ ϴ 5.1 – ϥ Ͼ ϴ Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ϴ 

ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ   ϼ ϹϿ ϶  ϼ ϶ Ϸ  Ϲ ϴ ϶ 

ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ  Ͼ ϼ Ϲ Ͼϼ  ϿϹ Ϲ ϴ  

ϡϴϼ Ϲ ϶ϴ ϼϹ ϿϹ Ϲ ϴ ϥ Ϲ ϴ  ϼ  
ϴϵ , . ϵ. 

ϧϸϹϿ Ͻ ϶Ϲ , % 

ϣ Ϲ ϻϴ ϴ  17268,1 65,6 

϶  ϼ ϿϹ:   
− ϶ ϴ  
ϻϴ ϴϵ ϴ  Ͽϴ ϴ 

2576,4 9,8 

− ϴ ϼ  ϼ 
Ϲ ϴ ϼϻ  

2220,4 8,4 

− ϴ Ϲ ϼϴϿ  12854,2 47,4 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  2227,1 8,5 

ϥ Ϲ ϴ  ϼϵ Ͽ  1615,7 6,1 

ϟϼ ϼ ϼ Ϲ Ϲ ϻϴ ϴ  809,8 3,1 

ϡϘϥ 4384,2 16,7 

ϖϥϙϗϢ 26305,0 100,0 

ϡϴ ϼ ϾϹ 5.2 Ϲϸ ϴ϶ϿϹ ϴ Ͼ ϴ Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ϴ 

ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ   Ͼ ϼ Ϲ Ͼϼ  ϿϹ Ϲ ϴ  ϴ ϼ ϹϿ ϶  

ϼ ϶ Ϸ  Ϲ ϴ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ. 

 

Ϥϼ Ͼ 5.2 – ϥ Ͼ ϴ Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ϴ 

ϵ Ϲ ϼ ϹϿ Ϲ ϿϹ Ϲ   Ͼ ϼ Ϲ Ͼϼ  ϿϹ Ϲ ϴ , % 

9,8

8,4

47,4

8,5

6,1

3,1 16,7

о о я от я пл т ш   ех те л

Н кл д е ход ет я п л Л т о е т т

НД



65 
 

 

Ϝϻ ϼ Ͼϴ 5.2 ϸϹϿϴϹ  ϶ ϶ ϸ,  ϶ Ϲ Ϲϸ ϶ϴ ϼ ϸ  ϴ 

Ͼ Ͼ  ϴ Ϲ ϼϴϿ ϶ – 47,4 %. 

ϦϴϵϿϼ ϴ 5.2 – ϥ Ͼ ϴ Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ϴ 

ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ  ϼ ϶ Ϸ  Ϲ ϴ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ  

ϴϻϸϹϿϴ  

ϤϴϻϸϹϿ  

ϥ Ϲ ϴ  

ϼ ,  

. ϵ. 

ϧϸϹϿ Ͻ ϶Ϲ ,  

% 

ϛϹ Ͽ Ϲ ϴϵ  180,1 0,7 
Ϩ ϸϴ Ϲ  3749,4 14,3 

ϥ Ϲ  ϼ Ϲ ϹϷ ϸϾϼ 4732,1 18,0 

Ϟ ϶Ͽ  1718,3 6,5 

Ϟϴ Ͼϴ  6598,2 25,1 

ϣ Ϲ  1220,3 4,6 

ϣ Ͽ  2018,2 7,7 

ϣ ϼ Ͼϼ 515,4 2,0 

Ϥϴϻ Ϲ ϴϵ  379,0 1,4 

ϟϼ ϼ ϼ ϶ϴ Ϲ ϻϴ ϴ  809,8 3,1 

ϡϘϥ 4384,2 16,7 

ϖ ϹϷ  26305,0 100,0 

 

ϣ  ϸϴ  ϴϵϿϼ  5.2 ϴ϶Ͽ Ϲ  ϸϼϴϷ ϴ   ϴϻϸϹϿϴ  Ͽ ϾϴϿ Ͻ 

Ϲ  ( ϼ Ͼ 5.3). 
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Ϥϼ Ͼ 5.3 – ϘϼϴϷ ϴ ϴ  ϴϻϸϹϿϴ  Ͽ ϾϴϿ Ͻ Ϲ  

 

ϔ ϴϿϼϻϼ  ϼ Ͼ 5.3 Ϻ  ϸϹϿϴ  ϶ ϶ ϸ,  ϴ Ͻ ϶  

Ͼϴ Ͼϴ ϴ ϼ ϸϼ  Ͼ Ͽ  25,1 % (6598,2 . ϵ), ϴ ϴ Ͻ ϶  Ϲ  ϼ 

180,1

3749,4

4732,1

1718,3

6598,2

1220,3

2018,2

515,4
379,0

809,8

4384,2

0,0

1000,0

2000,0

3000,0

4000,0

5000,0

6000,0

7000,0

0,7

14,3

18,0

6,5

25,1

4,6

7,7

2,0

1,4

3,1

16,7

Зе ля е от Фу д е т те   пе е о одк

К о ля К к ое
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Ϲ ϹϷ ϸ Ͼ – 18,0 % (4732,1 . ϵ)  ϵ ϹϽ ϼ ϼ 

ϵ Ϲ ϼ ϹϿ  ϴϵ . 

 

5.3 -     

 

ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿ  ϶Ͽ  ϵ ϶ϴ ϼϹ  

Ϲ ϼ Ϲ Ͼϼ , Ϲ Ͽ Ϸϼ Ϲ Ͼϼ , Ͽϴ ϼ ϶  ϼ Ͼ Ͼ ϼ϶  Ϲ Ϲ ϼϽ ϼ 

϶ϼϸϹ ϹϿ ϶   ϹϿϹ ϵ ϴϻ ϼ ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ ϼ 

ϻϴ ϹϾ ϼ ϶ϴ  ϴ ϴ Ϲ ϴ . 

Ϣ ϶ Ϲ Ϲ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϼ ϹϿ ϶ϴ 

ϼ ϶ Ϸ  Ϲ ϴ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 5.4.  

ϦϴϵϿϼ ϴ 5.2 - Ϣ ϶ Ϲ Ϲ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϵ ϹϾ ϴ 

ϼ ϹϿ ϶ϴ 

ϡϴϼ Ϲ ϶ϴ ϼϹ Ͼϴϻϴ ϹϿϹϽ ϙϸ.ϼϻ . ϛ ϴ Ϲ ϼϹ 

Ϣϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  2 1620,0 

ϣϿ ϴϸ  ϻϴ ϽϾϼ 2 1683,0 

ϥ ϼ ϹϿ Ͻ ϵ Ϲ  3 22478,5 

ϱ ϴϺ  ϻϸϴ ϼ   Ϣϸϼ  

ϥ Ϲ ϴ  ϼ  ϥϠϤ . ϵ 26305,0 

ϥ Ϲ ϴ  ϼ  ϶ Ͽ Ϲ ϼ  ϥϠϤ ϴ  1  2 

ϵ ϹϽ Ͽ ϴϸϼ 
. ϵ./ 2 16,2 

ϥ Ϲ ϴ  ϼ  ϶ Ͽ Ϲ ϼ  ϥϠϤ ϴ 1 3 

ϼ ϹϿ Ϸ  ϵ Ϲ ϴ 
. ϵ./ 3 1,17 

ϣ ϸ ϿϺϼ ϹϿ  ϼ ϹϿ ϶ϴ   Ϲ . 6 

ϥ Ϲ ϴ  ϹϵϹ ϼ  ϶ Ͽ Ϲ ϼ  ϥϠϤ ϴ 1 

2 ϵ ϹϽ Ͽ ϴϸϼ 
. ϵ./ 2 12,5 

ϥ Ϲ ϴ  Ϲ ϴϵϹϿ  ϼϻ϶ ϸ ϶ϴ (ϻϴ ϴ ) 

ϥϠϤ 
% 8,0 



68 
 

ϧϸϹϿ Ϲ Ͼϴϻϴ ϹϿϼ Ϲ Ͻ ϼ ϼ ϶ Ͽ Ϲ ϼ  ϥϠϤ ( Ϲ ϴ  

ϼ  ϶ Ͽ Ϲ ϼ  ϥϠϤ ϴ 1 Ͼ϶.  ϵ ϹϽ Ͽ ϴϸϼ, Ϲ ϴ  ϼ  

϶ Ͽ Ϲ ϼ  ϥϠϤ ϴ 1 Ͼ ϵ.  ϼ ϹϿ Ϸ  ϵ Ϲ ϴ) ϹϸϹϿ  Ϲ  

ϸϹϿϹ ϼ  Ͽ Ϲ Ϸ  ϼ Ϸϴ Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ϴ 

ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ  ϶Ϲ ϶Ϲ  ϴ ϵ  Ͽ ϴϸ  Ͼ϶ϴ ϼ  ϼ 

ϼ ϹϿ Ͻ ϵ Ϲ  ϻϸϴ ϼ . ϥ Ϲ ϴ  ϹϵϹ ϼ  ϵ Ϲ ϼ ϹϿ  

ϴϵ , ϼ ϸ ϴ  ϴ 1 2 ϵ ϹϽ Ͽ ϴϸϼ ϹϸϹϿ Ϲ   ϿϹ: 

 = З+ + З

щ
;                                                                                           (5.1) 

ϷϸϹ ϣϛ – ϶ϹϿϼ ϼ ϴ  ϻϴ ϴ  (  Ϲ Ϲ);  

ϡϤ – ϶ϹϿϼ ϼ ϴ ϴϾϿϴϸ  ϴ ϸ ϶ (  Ϲ Ϲ);  

ϟϛ – ϶ϹϿϼ ϼ ϴ Ͽϼ ϼ ϼ ϶ϴ  ϻϴ ϴ  (  Ϲ Ϲ). 

 

ϥ Ϲ ϴ  Ϲ ϴϵϹϿ  ϼϻ϶ ϸ ϶ϴ (ϻϴ ϴ ) ϵ Ϲ ϼ ϹϿ  

ϴϵ  ϹϸϹϿ Ϲ   ϿϹ: 

 

з =
З+ + З

∙ %                                                                               (5.2) 

 

ϷϸϹ ϣϛ, ϡϤ ϼ ϟϛ  –   ϺϹ,   ϼ ϶ ϿϹ  5.1;   

ϥϣ  – ϶ϹϿϼ ϼ ϴ Ϲ Ͻ ϼϵ Ͽϼ  ( ϹϸϹϿ Ϲ   Ͽ ϾϴϿ  

Ϲ  ϴ Ϲ ). 
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А Ч  

 

Ϣϵ ϹϾ  ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  ϶Ͽ Ϲ  

ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ ϼϻ϶ ϸϼ ϹϿ  

ϸ  320 .  ϶ Ϸ ϸ ϶ ϙ ϹϿ ϶ Ͼ  ϴϽ Ϲ. 

ϧ ϴ Ͼ Ͽ ϴϸ  400 . Ͼ϶.  ϴ ϸϼ  ϴ Ϲ ϻϴ ϾϿϴϸϵϼ Ϲ  

«ϕϴϸϴϿ Ͼ» ϼ Ϲ ϶ ϼ  ϴ  ϿϼϷ  ϦϕϢ ( ϶Ϲ ϸ  ϵ ϶  

ϸ ϶), ϴ 10 Ͼ  ϸ Ϸϼ Ϟ ϴ Ͼ-ϙ ϼ ϹϽ Ͼ.  

Ϩ Ͼ ϼ ϴϿ Ϲ ϴϻ ϴ Ϲ ϼϹ ϵ ϹϾ ϴ Ͼϴ ϼ ϴϿ Ϸ  ϼ ϹϿ ϶ϴ – 

ϼ ϶ Ͻ Ϲ  ϼ ϶ Ϸ  Ͼ ϿϹϾ ϴ Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  

ϼ ϶Ͼϼ ϶Ϲ ϸ  Ͼ ϴϿ  ϸ ϶ (϶ ϸϴϿ ϹϽ Ϲ  ϴ Ϲ ϼ ϼϼ 

ϵ ϸϹ  Ϲ  ϻϴ϶ ϸ  Ϲ Ϲ ϴϵ ϾϹ ϦϕϢ).  

ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϵ ϹϾ ϴ: 

Ϣϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  – 1620,0 2 (϶  ϼ ϿϹ ϴ϶Ϲ  – 540,0 2). 

ϣϿ ϴϸ  ϻϴ ϽϾϼ – 1683,0 2. 

ϥ ϼ ϹϿ Ͻ ϵ Ϲ  – 22478,5 3 (϶  ϼ ϿϹ ϴ϶Ϲ  – 6896,1 3). 

ϱ ϴϺ  ϻϸϴ ϼ  - ϸϼ  ϴϺ. 

ϛϸϴ ϼϹ ϶ Ͽϴ Ϲ Ϸ Ͽ Ͻ   ϴϻ Ϲ ϴ ϼ ϶  30,0  54,0 , 

ϸ ϴϺ Ϲ, ϵϹϻ ϸ϶ϴϿϴ. ϖ ϴ ϻϸϴ ϼ  – 10,8  (  Ϲ Ͼϼ 0,000 ϸ  ϼϻϴ 

Ϲ ϼ  Ͼ Ͼ ϼϽ Ͼ ϼ ). ϖ ϴ ϻϸϴ ϼ   ϶Ϲ  Ͼ Ͼϴ – 13,4 . 

Ϟ ϶Ͽ  Ͼϴ ϴ ,  Ϸϴ ϼϻ ϶ϴ  ϴ Ϻ  ϶ ϸ Ͼ . ϧϾϿ  

Ͼ ϶Ͽϼ 10 %. ϡϴ Ͼ ϶ϿϹ Ϲϸ Ϲ  Ϸ ϴϺϸϹ ϼ  ϼ ϹϷ ϻϴϸϹ Ϻϼ϶ϴ ϼϹ 

Ͻ ϶ϴ. ϢϷ ϴϺϸϹ ϼϹ Ͼ ϶Ͽϼ ϶ Ͻ 600 . ϖ ϸ ϴ Ͼ ϶Ͽ  

Ϲϸ Ϲ  Ϲ Ϲϻ Ϻϴ  ϿϹ ϼ   ϼ ϕ. 

ϣ Ͼ ϼϹ Ͼ ϶Ͽϼ: Ͼ ϶ϹϿ Ͻ ϼϿϼ ϶ϴ Ͻ Ͽϼ  ϡ57-750-0,7  

ϗϢϥϦ 24045-2016 (8)  Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ϸ ϴ  ϼ ϵϴϿϾϴ . 

ϢϷ ϴϺϸϴ ϼϹ Ͼ Ͼ ϼϼ (϶  2-8): ϼϿϼ ϶ϴ Ͻ Ͽϼ  ϡϥ35-

1000-0,7  ϗϢϥϦ 24045-2016 (8). ϣ Ͽϼ  ϼ ϹϹ  ϶Ϲ ϼϾϴϿ  ϴ ϾϿϴϸϾ  ϼ 

Ͼ Ϲ ϼ  Ͼ Ϲ ϶  ϼϷϹϿ  ϴ ϶Ϲ Ͼϴ. 
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Ϟϴ Ͼϴ  ϻϸϴ ϼ  - Ϲ ϴϿϿϼ Ϲ ϾϼϽ. Ϟ Ͼ ϼ϶ ϴ  Ϲ ϴ - ϴ -

϶ ϻϹ϶ϴ . Ϟϴ Ͼϴ  ϻϸϴ ϼ  ϵ ϴϻ ϶ϴ  Ϲ Ϲ ϼ ϴ ϴ ϼ, ϼ ϼ ϼϻ 

Ͼ Ͽ  ϼ ϵϴϿ Ͼ Ͼ ϼ . ϬϴϷ Ϲ Ϲ  ϴ  ϶ϸ Ͽ  ϻϸϴ ϼ  6,0 . ϖϸ Ͽ  

ϹϽ 2 ϼ 8 ϴ  ϼ ϿϹ Ϲ (  ϵ Ͽ ϶ϿϹ  Ϲ ϵ ϸϼ  Ͼ Ϲ ϿϹ ϼ  

ϼϿϼ ϶ϴ Ϸ  Ͽϼ ϴ  , ϶ Ϲ ϼϹ Ͼ Ͽ  ϶ Ͽ  ϶ ϸϴ  

Ͽ ϴϹ Ͽ  ϴ ϶Ϲ Ͼ ϶), ϶ϸ Ͽ  ϴϿ  ϹϽ – ϸ ϿϹ Ϲ. 

ϖϹ ϼϾϴϿ Ϲ ϶ ϻϼ ϹϺϸ  Ͼ Ͽ ϴ ϼ Ϲϸ Ϲ  ϼ ϶ϸ Ͽ , ϼ Ϲ ϹϾ 

ϻϸϴ ϼ . ϕϴϿϾϼ Ͼ ϼ  Ͼ Ϲ  Ͼ Ͼ Ͽ ϴ , ϻϸϴ϶ϴ  Ϲ Ϲ  ϴ  

Ͼϴ Ͼϴ ϴ ϻϸϴ ϼ . ϣ Ϲ Ϲ Ϲ Ϲ Ϲ ϼ  ϵϴϿ Ͼ Ͼ ϼ  ϸ϶ ϴ϶ ϶ Ϲ, 

Ͽ Ϲ ϴ Ϲ. Ϟ Ϲ ϿϹ ϼϹ ϵϴϿ Ͼ Ͼ Ͼ Ͽ ϴ  – ϺϹ Ͼ Ϲ. ϕϴϿϾϼ Ͼ ϼ  

Ϲ Ϲ϶ ϻϴ  ϹϺϸ  ϼϻ Ͽ Ͼ ϼ Ϸ ϴ ϼ, Ͼ Ϲ ϼ ϴ  ϴ ϶Ϲ ϼϽ 

 ϵϴϿ Ͼ, ϼ Ϸ ϼϻ ϴϿ ϼ ϼ ϶Ϲ ϼϾϴϿ ϼ ϶ ϻ ϼ. ϬϴϷ Ϸ ϶ 1,5 

. Ϟ Ϲ ϿϹ ϼϹ Ͼ ϵϴϿϾϴ  Ϲ ϶Ͽ Ϲ    ϵ Ͽ ϶ Ϸ  Ϲϸϼ Ϲ ϼ . 

ϗ ϼϻ ϴϿ Ϲ ϶ ϻϼ Ϲϸ ϴ϶ϿϹ  ϶ ϶ϼϸϹ ϴ Ͼ, ϴ ϴϾϺϹ ϸ Ͽ  ϼ 

Ϲ Ϲ  ϶ ϻϹ϶  ϵϿ Ͼ ϶. ϖϹ ϼϾϴϿ Ϲ ϶ ϻϼ Ϲϸ ϴ϶ϿϹ  ϶ ϶ϼϸϹ 

Ϲ Ϲ ϴ Ͻ Ͼ Ͼ ϼϼ. ϕϴϿϾϼ Ͼ ϼ , Ϸ  ϼ ϶ ϻϼ  Ͼ ϼ  

ϵ ϴϻ  ϺϹ ϾϼϽ ϸϼ Ͼ Ͼ ϼ . 

ϧ Ͻ ϼ϶ , ϺϹ Ͼ  ϼ ϴ ϶Ϲ ϴ  Ϲϼϻ Ϲ Ϲ  Ͼϴ Ͼϴ ϴ 

ϻϸϴ ϼ  ϵϹ Ϲ ϼ϶ϴϹ  ϺϹ Ͼ Ͻ ϻϴϸϹϿϾ Ͻ Ͼ Ͽ  ϶ ϸϴ Ϲ , 

϶Ϲ ϼϾϴϿ ϼ ϶ ϻ ϼ ϹϺϸ  Ͼ Ͽ ϴ ϼ ϼ ϶ ϻ ϼ  Ͼ ϼ . 

ϘϿ  Ͼ Ϲ ϿϹ ϼ  Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ ϼϻ ϼϿϼ ϶ϴ  Ͽϼ ϶ 

Ϲϸ Ϲ  Ϲ ϶ Ͻ ϴ ϶Ϲ Ͼ ( ϽϾϼ ϼ ϼϷϹϿϼ). ϣ Ϲ Ϲ Ϲ Ϲ Ϲ ϼ  

ϼϷϹϿϹϽ ϼ ϹϾ ϴ ϶Ϲ Ͼϴ – Ϸ Ϲ ϶ϹϿϿϹ , Ϸ Ϲ ϵ  ϻϴ Ͼ Ϸ  

Ϲ Ϲ ϼ . ϥ Ϲ  ϴ Ͽ ϺϹ ϼ  Ϲ ϶ Ϸ  ϴ ϶Ϲ Ͼϴ ϼ϶ϹϸϹ  ϶ Ϸ ϴ ϼ Ϲ Ͼ Ͻ 

ϴ ϼ (Ͽϼ  3). 

ϣ  ϻϴϸϴ ϼ  Ϲ Ͽ Ϸ ϶ ϼ ϶ ϶ ϻϼ  Ͼ ϼ ϴϿ  ϴϻ ϴ Ϲ ϼϹ  

ϻϸϴ ϼ  ϶ ϼ Ϲϸ Ϲ  ϸ϶Ϲ ϼ ϶ Ϲ Ͼϴϵϼ , Ͼ Ϲ ϼϾϴϾ Ϲ 

϶ ϻϴ   Ͼϴ Ͼϴ  ϻϸϴ ϼ . Ϟ Ͼ ϼϼ ϼ ϶  Ͼϴϵϼ  ϼ ϴ  ϴ 

ϽϾϼ ϼϻ Ϸ  ϵ. ϣϹ ϹϾ ϼϹ ϼ ϶  Ͼϴϵϼ  ϶ Ͽ Ϲ   
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ϼ ϼ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ͽ ϴϸϾϼ: Ͼ Ͼ ϼ  ϼ  ϼϻ ϷϿϴ϶  ϼ 

϶ Ϲ Ϲ  ϵϴϿ Ͼ, Ͼ Ϲ ϹϺϸ  ϵ Ͻ ϴ Ͽ ϺϹ  ϶ ϸ  ϶ Ϲ. 

 ϡϹ ϼϽ Ͼϴ Ͼϴ  ϶ ϼ ϼ ϴϹ  ϼ Ϲ ϹϸϴϹ  ϴ ϸϴ Ϲ  ϴϷ ϻϾϼ  

ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ Ϲ ϼ  ϼ Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ, ϹϷ ϶ Ϲ ϼ 

϶Ϲ ϶ Ϲ ϴϷ ϻϾϼ. 

ϖ ϴ Ϲ -Ͼ Ͼ ϼ϶  ϴϻϸϹϿϹ ϶ Ͽ Ϲ ϴ Ͼ ϶Ͼϴ Ͼϴ Ͼϴ ϴ 

ϻϸϴ ϼ , ϴ ϼ ϴ  ϵϴϿϾϼ Ͼ ϼ  ϿϹ  30 ϼ 6 . Ϡϴ Ͼϴ ϴϿϼ ϵϴϿ Ͼ 

ϥ345. ϖ Ϲϻ Ͽ ϴ Ϲ ϴ Ϲ ϶  Ϲ ϶ Ͻ ϼ ϶ Ͻ Ϸ Ϲ ϹϸϹϿ  

ϼϽ Ϲ Ϲ ϼ  ϵϴϿ Ͼ ϼ : ϵϴϿϾϴ ϿϹ  30  – ϸ϶ ϴ϶  60ϕ1, 

ϿϹ  6  – ϸ϶ ϴ϶  30ϕ1. 

ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ ϸϴ Ϲ ϶ ϶ Ͽ Ϲ  ϴ Ϲ  ϻϴϵϼ϶  ϼ 

ϵ ϴϵϼ϶  ϶ϴϽ. ϣ  Ϲ ϼϾ - Ͼ ϼ Ϲ Ͼ  ϴ϶ Ϲ ϼ  Ͼ ϴ ϹϿ  

ϼ  ϻϴϵϼ϶ Ϲ ϶ϴϼ. ϗϿ ϵϼ ϴ ϻϴϿ ϺϹ ϼ  ϶Ϲ Ͼϴ 1,5 , ϶ ϴ 

϶Ϲ Ͼϴ – 1,2 . ϥ϶ϴϼ ϶ϼ ϼϹ ϸϿϼ Ͻ 12 ϼ 14 . Ϣ ϶ϴ ϼϹ – ϷϿϼ Ͼ 

Ͽ ϶Ϲ ϸ Ͻ, Ϲ ϴϸ Ͻ. 

ϦϹ Ͽ Ϸϼ Ϲ Ͼϴ  Ͼϴ ϴ ϴ϶ϿϹ ϴ ϴ ϼϻ϶ ϸ ϶  ϴϵ   ϴϺ  

Ϲ ϴϿϿϼ Ϲ Ͼ Ϸ  Ͼϴ Ͼϴ ϴ ϻϸϴ ϼ . ϣ ϸϵ  Ͼ ϴ ϴ ϶ Ͽ Ϲ  Ϸ ϴ ϼ Ϲ Ͼϼ  

Ϲ ϸ . ϣ ϸ ϵ ϴ   Ͼϴ ϴϿ Ϸϴ  Ϸ Ϲ ϼ Ͻ Ͼ ϴ  ϠϞϗ-25  ϿϹϸ ϼ ϼ 

ϴϵ ϼ ϼ ϴ ϴ Ϲ ϴ ϼ: ϸϿϼ ϴ ϶ Ͻ ϹϿ  – 23,5 ; ϶ ϿϹ  - 7 ; ϶ ϴ 

ϸ Ϲ ϴ– 22 ; Ϸ ϻ ϸ Ϲ  ϸ  10,5 . 

ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ Ϲ Ͼϴ  ϴ Ϲ ϴϿϿ Ͼϴ Ͼϴ : 

-  ϵ Ϲ  ϴϵ  – 111,97 ; 

- ϸ ϿϺϼ ϹϿ   ϶ Ͽ Ϲ ϼ  ϴϵ , ϼ ϼ ϴϹ  ϼϻ Ϸ ϴ ϼϾϴ 

ϼϻ϶ ϸ ϶ϴ ϴϵ  ϼ ϴ϶ ϴ 14 ϸ ϹϽ; 

-ϻϴ ϴ  ϸϴ  ϸ ϼ ϶ϴ  ϶ ϾϴϿ Ͼ Ͽ ϼϼ ϸ ϶  ϻϴ ϴ  ϼ 

ϻϴ ϴϵ Ͻ Ͽϴ  ϼ ϴ϶Ͽ  94,08 ϹϿ.- ; 

-  ϶ ϴϵ Ͼϴ ϴ 1 ϴϵ ϹϷ  ϶ Ϲ  – 1,75 ; 

-  Ͼ Ͽϼ Ϲ ϶  Ϲ  - 2. 
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Ϣϵ ϼϽ Ͼ ϼ ϹϿ ϶ϴ ϾϿϴϸϴ ϼ  ϶ ϶Ϲ ϶ϼϼ  ϴ ϼ 

ϸ ϿϺϼ ϹϿ ϼ ϼ Ϸϴ ϼϻϴ ϼ - Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ϲ Ͻ ϶ ϻ϶ϹϸϹ ϼ  

ϵ ϹϾ ϴ – 6 Ϲ Ϲ϶, ϶  ϼ ϿϹ ϸϷ ϶ϼ ϹϿ Ͻ Ϲ ϼ ϸ 1 Ϲ . 

ϖ ϴϻϸϹϿϹ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ Ϸ  ϼϻ϶ ϸ ϶ϴ ϴϻ ϴϵ ϴ  

ϼ ϹϿ Ͻ ϷϹ Ϲ ϴϿ Ͻ Ͽϴ  ϴ ϶ ϻ϶ϹϸϹ ϼϹ ϴϸϻϹ Ͻ ϴ ϼ ϻϸϴ ϼ . 

Ϣ ϹϸϹϿϹ  Ϲϵ ϼ ϼ ϹϿ ϶ϴ: ϶ Ͼϴϸ ϴ ,  ϶ ϼ ϹϿ  ϴ ϼ ϴ  

ϼ Ϲ ϴ ϼϻ ϴ , ϶ ϿϹϾ Ϲ Ϸϼϼ, Ͽϼ϶Ϲ, Ϻϴ  ϶ ϻϸ Ϲ, ϶ ϸϹ ϼ Ͼϼ Ͽ ϸϹ, 

϶  ϶ Ϲ Ϲ  ϴϸ ϼ ϼ ϴ ϼ϶ -ϵ ϶  ϻϸϴ ϼ . 

ϖ ϴϻϸϹϿϹ Ͼ ϼϾϴ ϼ ϹϿ ϶ϴ ϶ Ͽ Ϲ ϴ Ͽ ϾϴϿ ϴ  Ϲ ϴ ϴ 

ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ . 

ϥ ϼ  ϵ Ϲ ϼ ϹϿ  ϴϵ  ϴ ϼ ϹϿ ϶  ϻϸϴ ϼ  ϷϿϴ  

Ͽ ϾϴϿ  Ϲ  ϴ Ϲ  ϴ 4 Ͼ϶. 2020 ϴ϶Ͽ Ϲ  26305,0 . ϵ. 

ϦϴϾϺϹ ϵ Ͽϼ ϹϸϹϿϹ  Ϲ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϹϾ ϴ: 

Ϲ ϴ  ϹϵϹ ϼ  1 Ͼ϶. . ϴ϶ϼϿϴ 16,2 . ϵ., Ϲ ϴ  ϼ  1 

Ͼ ϵ.  – 1,17 . ϵ. 

ϗ ϴ ϼ Ϲ Ͼϴ  ϴ  ϴϺϴϹ  ϶ Ϲ Ϲ Ϲ ϼ , ϼ Ϲ ϶ ϹϾ Ϲ. 

ϖ ϴ Ͼϴ  ϹϾ ϴ ϵ Ͽϴ ϼϻ Ϲ ϴ ϴ ϼ϶ - Ϲ ϼ Ϲ Ͼϴ  ϼ ϴ϶ ϶ϴ  

Ͽϼ Ϲ ϴ ϴ  ϸϴ Ͻ Ϲ Ϲ.  
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