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ϥ ϼϹ ϶ϴϺ ϹϽ ϹϽ ϼ Ϲ  Ϻϼϻ Ϲ ϵϹ Ϲ Ϲ ϼ  ϶ ϸ ϶ ϸϴ 

Ϲ Ϲϸ ϶Ϲ  ϴϺϴϹ  ϶Ϲ  ϴϻ϶ϼ ϼ  Ͽ ϵ Ϸ  ϴ ϹϿϹ Ϸ  Ͼ ϴ. 

ϖ ϸ ϶ ϸ ϴ  Ϲ  ϴ ϹϿё Ϸ  Ͼ ϴ ϶Ͽ Ϲ  ϸ ϼ  ϼϻ ϶  

ϿϹ Ϲ ϶ ϼ Ϲ  ϶ ϸ ϴϵϺϹ ϼ . ϙё ϼ  ϶ ϹϾ  Ͽ ϴ  

ϸ ϼϷϴϹ  70 % ϼ ϼ ϶ ϹϷ  Ͼ ϿϹϾ ϴ ϶ ϸ ϴϵϺϹ ϼ . ϣ  

ϹϾ ϼ ϶ϴ ϼ  ϶ ϸ ϶ ϸ  Ϲ ϹϽ Ϲ ϵ ϸϼ  ϸϹϿ  ϶ Ϲ Ϲ 

϶ ϼ ϴ ϼϹ.  

ϗϿϴ϶ Ͻ ϹϿ  ϴ ϶  ϴ Ϲ ϴϻ϶ϼ ϼ  Ϲ ϴϿϼϻ ϶ϴ Ϸ  

϶ ϸ ϴϵϺϹ ϼ  ϼ Ͼϴ ϴϿϼϻ ϶ϴ ϼ  Ϸ ϸ ϶ ϿϹϸ Ϲ  ϼ ϴ  ϵϹ Ϲ Ϲ ϼϹ 

Ͼ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϵϹϻ ϴ ϼ ϶ ϸ Ͽ ϻ ϶ϴ ϼ  ϶ ϹϾ Ϲ ϻ Ͻ ϶Ϲ -

ϼ Ϲ϶ Ϸ  ϶ ϸ ϵϹ Ϲ Ϲ ϼ . ϧϸ ϶ϿϹ ϶ Ϲ ϼϹ ϴ  Ϲϵ ϹϽ 

ϴ ϹϿϹ ϼ  ϶ ϶ ϸϹ, ϾϴϾ ϼ ϹϺϸϹ, ϴϹ  ϵϴϻ ϶ Ͻ ϴ϶Ͽ ϹϽ. ϧ ϼϿϼ϶ϴϹ  

Ͽ  ϼϴϿ - Ͼ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ϶Ͽ ϼ , Ϲ ϼϺϴ  Ͽϼ ϼ ϺϹ Ϲ -

Ϲ ϼ Ϲ Ͼϼ  ϴϾ ϶.  

     

 ϱϾ Ͽ Ϸ - Ͼ ϼ Ϲ ϾϼϽ ϸ ϸ ϸϹϿϴϹ  ϵ ϿϹϹ ϼ϶ϿϹϾϴ ϹϿ ϼ ϸϿ  

ϴ ϹϿϹ ϼ  Ϲ  ϶ Ϲ Ϲ ϚϞϩ, ϶ϾϿ ϴ  ϶ ϸ ϶ ϸ -Ͼϴ ϴϿϼϻϴ ϼ Ϲ 

ϻ Ͻ ϶ , ϶  ϼ ϿϹ ϶ ϴ ϼ  ϹϷ Ͽϼ ϶ϴ ϼϼ ϶ ϸ Ͽ ϻ ϶ϴ ϼ . 

 

Ϣ ϼ Ϲ ϺϹ ϼ  ϻ Ͻ ϶Ϲ - ϼ Ϲ϶  ϶ ϸ ϶ ϸ ϶ ϸ ϿϺ  

ϵϹ Ϲ ϼ϶ϴ  Ͼϴ Ϲ ϶  ϶ ϸ , ϶Ϲ ϴ ϹϹ Ϲϵ ϶ϴ ϼ  ϥϴ ϣϼϡ 2.1.4.1074-01. 

ϘϿ  Ϸ  ϶ ϵϼ ϴ  Ϲ ϸ ϵ ϴϵ Ͼϼ ϶ ϸ  ϼ ϴ϶ ϶  ϺϹ ϼϽ ϶ 

ϻϴ϶ϼ ϼ ϼ  Ͼϴ Ϲ ϶ϴ ϼ ϸ Ͻ ϶ ϸ , ϼϻ϶ ϸϼ ϹϿ ϼ ϴ ϼϼ, Ϲ  

Ͽ ϶ϼϽ ϼ Ϲ ϼϾ - Ͼ ϼ Ϲ Ͼϼ  ϵ ϴϺϹ ϼϽ. 
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1.   

 

Ϝ ϼϾ  ϶ ϸ ϴϵϺϹ ϼ  Ϸ ϸϴ ϶Ͽ Ϲ  ϹϾϴ. ϛϴϵ  ϶ ϸ  ϸϿ  Ϸ ϸϴ 

Ϲ ϶Ͽ Ϲ  ϶ ϸ ϻϴϵ ϼ ϺϹ ϼ ϼ, ϴ Ͽ ϺϹ ϼ ϴ 1,5 Ͼ  

϶ Ϲ Ϸ ϸϴ ϶϶Ϲ   Ϲ Ϲ ϼ  ϹϾϼ. ϡϴ Ϲ ϼ ϼϼ ϶ ϸ ϻϴϵ ϴ Ϲϸ Ϲ  

ϴ Ͽ Ϻϼ : ϶ ϸ ϻϴϵ Ϲ ϺϹ ϼ , ϶ Ϲ ϼ Ϲ  ϴ Ͻ ϴ ϼϹϽ 

Ϲ ϶ Ϸ  ϸ Ϲ ϴ, ϵϿ Ͼ ϼ Ͻ ϴ ϼϼ, Ͼ ϹϿ , ϾϿϴϸ Ͽ ϴ, ϹϻϹ ϶ ϴ  

ϼ Ͻ ϶ ϸ , ϵϴ  ϶ Ͻ ϶ ϸ . 

Ϥϴ Ϲ  ϴ Ͻ ϴ ϼϼ Ϲ ϶ Ϸ  ϸ Ϲ ϴ ϼϻ϶ϹϸϹ  ϴ Q  = 29572,5 
3/ ,  Ϲ  ϸϴ ϼ ϶ ϸ  ϴ ϵ ϶Ϲ Ϲ Ϻϸ  ϼ Ͻ ϴ ϼϼ ϼ ϶ ϸ  

ϴ ϶Ͼ  ϼϿ ϶. 

Ϥϴ Ϲ  ϴ Ͻ ϴ ϼϼ ϶ Ϸ  ϸ Ϲ ϴ ϼ ϹϻϹ ϶ ϴ  ϼ Ͻ ϶ ϸ  

ϼϻ϶ϹϸϹ  ϴ Q  = 26631,97 3/ . ϩϴ ϴϾ Ϲ ϼ ϼϾ  ϼ Ͻ ϶ ϹϾ Ϲ 

ϼϿ ϹϽ ϻϴϷ ϻϾϼ ϼϻ Ϸ ϹϿ  ϸ ϼ ϾϹ ϴ ϻϼ ϴ, ϼ Ͼ  ϼϿ ϴ ϼϼ 

Ϲ  ϶ ϼ ϶  ϹϾ Ϲ 901–3–250.88. 

Ϙ ϵϼϿϾϴ ϸϿ  ϸ ϵϿϹ ϼ  Ϸ ϹϿ  ϸ –  218  ϼϻ϶ ϸϼ ϹϿ  1 
3/ . 

ϣ  Ϲ Ϲ ϼ ϵϿϴϷ Ͻ ϶ϴ,  ϴϺ ϼ, Ͽ ϼ ϴ ϹϿϹ ϼ  Ϸ ϸ 

ϴϻϸϹϿϹ  ϴ ϸ϶ϴ ϵ Ͽ ϼ  ϴϽ ϴ. 

ϣϹ ϶ Ͻ ϴϽ  ϴϼϵ ϿϹϹ Ͽ ϸ Ͻ, ϻϴ ϽϾϴ ϶ Ϲ  ϼϻ϶ ϸϼ  Ϲ  

ϴϺ ϼ ϻϸϴ ϼ ϼ, ϵ ϸ ϶ϴ ϼ ϶ Ϲ ϼ  ϶ ϸ ϶ ϸ , 

Ϲ ϴϿ  Ϸ ϼ  ϶ ϸ ϴϵϺϹ ϼϹ , Ͼϴ ϴϿϼϻϴ ϼϹϽ. ϡ ϴ ϻ Ͻ ϶Ϲ Ϸ  ϼ 

ϼ Ϲ϶ Ϸ  ϶ ϸ ϴϵϺϹ ϼ  ϼ ϹϵϿϹ ϼ  ϶ Ϲ ϶  ϴϽ Ϲ ϴ ϸ Ϸ  Ϻϼ ϹϿ  – 

300 Ͽ/ . ϣϿ  ϴ ϹϿϹ ϼ  ϴ϶Ͽ Ϲ  420 ϹϿ/ϗϴ. Ϣ ϸϹϿ  ϼϹ 

ϸϹ϶ ϼ ϴϺ Ϲ ϻϸϴ ϼ  ϵ ϸ ϶ϴ Ϲ Ϲ ϼ ϴ ϶ ϴ ϼ ϼ 

ϴ ϶Ͼϴ ϼ. 

ϖ Ͻ ϴϽ  Ϸ ϸϴ ϴϼϵ ϿϹϹ ϴ Ͻ ϻϴ Ϲ  4- , 5- ϼ ϴϺ ϼ 

ϻϸϴ ϼ ϼ, ϵ ϸ ϶ϴ ϼ ϶ Ϲ ϼ  ϶ ϸ ϶ ϸ , Ϲ ϴϿϼϻ ϶ϴ  

Ϸ ϼ  ϶ ϸ ϴϵϺϹ ϼϹ , Ͼϴ ϴϿϼϻϴ ϼϹϽ. ϡ ϴ ϻ Ͻ ϶Ϲ Ϸ  ϼ Ϲ϶ Ϸ  
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϶ ϸ ϹϵϿϹ ϼ  ϴ ϸ Ϸ  Ϻϼ ϹϿ  – 300Ͽ/ . ϣϿ  ϴ ϹϿϹ ϼ  ϶  

ϴϽ Ϲ 390 ϹϿ/ϗϴ. 

ϡϴ Ϲ ϼ ϼϼ ϶ Ϸ  ϴϽ ϴ ϴ Ͽ ϺϹ  ϼ ϿϹ  

Ϲϸ ϼ ϼ : ϻϴ϶ ϸ Ͽ  Ͼ Ϲ ϶ ϶, ϻϴ϶ ϸ Ϲ ϴϿϿ Ͼ Ͼ ϼϽ, ϻϴ϶ ϸ 

Ͼ ϵϴϽ ϶. 

 

2.     

 

ϗ ϸ ϶Ͽ Ϲ  ϴϽ  Ϲ , ϴ Ͽ ϺϹ  ϶ Ϸ -ϻϴ ϴϸ Ͻ ϴ ϼ 

Ͼ ϴ , ϶ 52 Ͼ  Ͼ Ϸ   ϴϷϼ ϴϿ Ͻ ϺϹϿϹϻ Ͻ ϸ Ϸϼ. 

ϗ ϸ ϴ Ͽ ϺϹ  ϴ ϿϹ϶  ϵϹ ϹϷ  ϹϾϼ. ϤϹϾϴ ϶ ϴϽ Ϲ Ϸ ϸϴ Ϲ 

ϸ ϸ ϴ.  

 

3.   

 

ϥϹ϶Ϲ ϴ  Ϲ ϼ ϼ  Ϸ ϸϴ ϴ Ͽ ϺϹ ϴ ϶ϸ Ͽ  ϹϾϼ. ϣ ϺϹ  

Ϸ ϸϴ 2-2,5 Ͼ  ϶ ϸϿϼ  ϼ 1,8-2 Ͼ  ϶ ϼ ϼ .  

ϣ ϹϾ ϼ Ϲ ϴ  ϻϴ ϽϾϴ ϶ Ϸ ϴ ϼ ϴ  ϷϹ Ϲ ϴϿ Ϸ  Ͽϴ ϴ ϴ ϿϴϷϴϹ  

ϴ ϴϸ Ͻ Ϲ Ͻ Ϲ ϴ Ϲ ϹϾϼ. ϣ ϶Ϲ  ϻϴ ϽϾϼ ϴ϶ ϼ ϹϿ  ϶ ϴ , 

Ͽ Ϻ Ϲ  ϸϹϿ ϼ ϶ ϻ϶ Ϲ ϼ ϼ ϶ ϶ Ͻ, Ϻ Ͻ, Ϲ϶Ϲ Ͻ 

  Ϲ϶ Ϲ ϼ ϼ ϴϸ ϶Ϲ  1–3 .  

 

4.    

 

ϞϿϼ ϴ  ϴϽ ϴ ϹϻϾ -Ͼ ϼ Ϲ ϴϿ Ͻ,  ϸ ϿϺϼ ϹϿ  ϶ Ͻ 

ϻϼ  ϼ Ͼ Ͼϼ  Ϻϴ Ͼϼ  ϿϹ . 

ϥ Ϲϸ Ϲ Ϲ Ϲ Ϲ Ϲ ϴ  ϼϻ Ϲ   -17,9 0ϥ ϶ ϶ϴ Ϲ, ϸ  18,1 0ϥ 

϶ ϼ ϿϹ. Ϣ ϼ ϴ ϹϿ Ϲ Ϲ Ϲ ϴ  ϸϹ Ϻϼ϶ϴ  ϶ Ϲ Ϲ ϼϼ 5 ϼ . 

ϥ Ϲϸ ϹϷ ϸ ϶ϴ  Ϲ Ϲ ϴ  ϴ϶Ͽ Ϲ  – 0,2 0ϥ. Ϥϴ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϸϿ  

ϹϾ ϼ ϶ϴ ϼ  Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ – 37 0ϥ, Ͽ  ϶Ϲ ϼϿ ϼϼ -23 0ϥ. 
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ϣ ϸ ϿϺϼ ϹϿ  ϼ ϹϿ Ϸ  Ϲ ϼ ϸϴ 240 ϸ ϹϽ. ϥ Ϲϸ ϹϹ 

Ϸ ϿϹ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϴϸϾ ϶ ϴ϶Ͽ Ϲ  427 , ϶ ϴ ϹϺ Ϸ  Ͼ ϶ϴ 

ϴ϶ ϴ 430 . ϫϼ Ͽ  ϸ ϹϽ  ϹϺ  Ͼ ϶  ϴ϶  175. ϧ Ͻ ϼ϶ Ͻ 

ϹϺ Ͻ Ͼ ϶ ϵ ϴϻ Ϲ  15 Ͼ ϵ , ϴ ϼ ϴϹ  ϴϻ ϴ  30 ϴ ϴ ϼ 

ϸϼ  Ͼ 24 ϴ ϹϿ . 

ϣ Ϲ ϵϿϴϸϴ ϼ ϼ ϶Ϲ ϴ ϼ  ϴ ϴ϶ϿϹ ϼ  ϶Ͽ  Ϸ -ϻϴ ϴϸ Ϲ ϼ 

ϻϴ ϴϸ Ϲ ϶Ϲ ϴ. ϣ ϶ Ϲ  ϼ  Ͼ Ͽ  50%. ϫϼ Ͽ  ϸ ϹϽ  ϼϿ ϼ 142. 

ϡϴϼϵ Ͽ ϴ  Ͼ  ϶Ϲ ϴ 5,7 / ϹϾ. ϥ Ϲϸ ϹϷ ϸ ϶ϴ  ϶ϹϿϼ ϼ ϴ ϼ ϹϿ Ͻ 

϶ϿϴϺ ϼ ϶ ϻϸ ϴ ϴ϶Ͽ Ϲ  75 %. ϖ ϵ Ϲ – ϸϹϾϴϵ Ϲ 78 %, ϴϹ 60 %. ϡ ϴ 

ϼ ϴ Ϲ ϼ   ϶Ϲ ϼ ϶ ϸ Ϲ ϶ ϻϴ Ϲ Ͽ Ͻ Ϲ ϼ ϸ ϴ϶Ͽ Ϲ  600 .  

 

5.  

 

ϖ ϷϹ Ͽ Ϸϼ Ϲ Ͼ  Ϲ ϼϼ ϴϽ ϴ ϼ ϼ ϴ  ϴ ϼϹ ϸ  

ϴϸ Ϸ , Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϼ ϺϸϹ ϼ . ϡϴϼϵ ϿϹϹ ϸ Ϲ϶ ϹϽ ϼϹ 

ϵ ϴϻ ϶ϴ ϼ  ϿϴϷϴ  Ϲ ϴϿ  ϴ  Ϲϵ ϴ, ϶ ϶ ϹϷ  ϶ Ϲ϶Ϲ -

϶  ϴ ϴ϶ϿϹ ϼϼ. ϱ ϼ ϹϻϴϽ ϾϼϹ, ϹϹ ϵ ϼ Ϲ ϾϼϹ ϵ ϴϻ ϶ϴ ϼ  

Ϲϸ ϴ϶ϿϹ  Ͼ϶ϴ ϼ ϴ ϼ, Ͽϴ ϴ ϼ ϼ ϸϴ ϼ ϻϼ϶ Ϸ  ϼ ϺϸϹ ϼ . 

ϖϹ  Ͼ ϿϹϾ  ϹϻϹϽ Ͼϼ  ϸ ϴϽ ϴ ϴ ϼ ϻϼ ϼ Ϸ ϴ ϴ ϶, 

ϸϼ ϼ ϶ Ͼϴ Ϲ ϼ Ϸ  ϶ ϻ ϴ ϴ. Ϟ Ͽ  ϴ ϼϾϿϼ ϶ Ͻ Ͼ  

Ϲϸ ϴ϶Ͽ ϼϹ ϾϿ  Ϲϵ ϴ, Ͽ ϺϹ  ϵ ϿϹϹ Ͽ ϸ ϼ ϸϹ϶ Ͼϼ ϼ 

ϵ ϴϻ ϶ϴ ϼ ϼ, Ϲϸϼ Ͼ  ϶ Ϲ ϴ  Ͼϴ ϵ ϴ Ϲ ϸ , ϶Ͽ ϼϹ  

Ϲϸ Ϲ  ϴϻ ϴϵ Ͼϼ ϶ ϴϽ Ϲ Ϸ ϸϴ.  ϡ  ϵ Ͽ ϴ  ϴ  ϴϻ Ϲϻϴ Ͼ Ͽ Ϲ϶ 

Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼϾϿϼ ϸϴ ϼ ϼ Ͽ ϺϹ ϴ ϻϼ϶ - Ͽϴ ϼ Ϲ Ͼϼ ϼ ϸϴ ϼ 

ϼ ϼ ϵ Ͽ ϼ ϶  ϷϹ Ͽ Ϸ ϶ Ͼ ϵ ϴϻ ϶ϴ ϼ  ϼϺ ϹϷ  ϸϹ϶ ϴ. 

Ϡ  ϸ Ϲ϶ ϹϽ ϼ  ϵ ϴϻ ϶ϴ ϼϽ ϴ϶Ͽ Ϲ  2500 . ϴ Ͽ ϺϹ ϼ  

ϸϹ϶ ϴ, ϵϹϻ ϶ Ͼϼ  ϿϹϸ ϶ ϴϻ ϶ϴ ϼ Ϲ Ϲ ϶ϴ ϶ ϴϸϾ ϴϾ ϿϹ ϼ  ϻϴϿϹϷϴ  

ϸ  Ͼϴ Ϲ Ϸ Ͽ Ϸ  ϶ ϻ ϴ ϴ, Ͽϼ ϴ ϼϹ   ϼϺϹ ϿϹϺϴ ϼ  Ͽ Ϲ϶ 

϶ ϹϽ Ͽ Ϻ  Ϲ ϼϻ϶Ϲ Ͻ Ͼ ϴ Ͼϼ. ϖ Ͽϼ Ϲ ϴ Ϲ ϼ Ͽ ϺϹ ϼ  



9 
 

ϼϻ϶Ϲ  ϾϴϾ ϼ ϼ Ͼϴ  ϶ϼ ϴ,  Ͼ Ͻ ϶ ϼ ϶ϴϹ  ϴϽ Ϲ 

ϴ϶ ϴ 500 . 

ϡϴ ϴϻϿϼ Ͻ ϶Ϲ ϼ ϴϿϹ ϻ Ͻ Ͼϼ  ϸ  ϷϿ ϶  ϼ 

ϴϻϼ ϴϿ  Ϲ ϷϿϴ ϼϹ , ϻϴϿϹϷϴϹ  Ͼϴ  ϴϸ ϴ  Ͽ ϴ,  Ͼ Ͻ 

϶ ϻϴ ϴ ϷϿϹ  ϵ Ϸ Ͽ Ϸ  Ϲ ϺϸϹ ϼ . ϱ ϼ ϸ  ϿϴϷϴ  ϸ  

Ͼ Ͻ Ͽ ϸ ,  Ϸϴ Ϸ ϴ ϼ Ϲ Ͻ Ͼ  ϴ ϼϾϿϼ ϴϿ  ϸ ϼϹ  

Ϲϵ ϴ. 

ϲ ϾϼϹ Ͽ ϺϹ ϼ  ϴϽ ϴ Ϲϸ ϴ϶ϿϹ  Ϲ ϴ -ϷϿϼ ϼ ϼ ϸϴ ϼ 

 Ϲ Ͼ Ͽ Ͼϼ ϼ Ͽ ϽϾϴ ϼ ϵ  ϷϿϹϽ Ϲ ϺϸϹ ϼ . 

Ϥ Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  Ϲ ϶Ϲ ϼ Ϸ  Ϲ ϼ ϸϴ ϼ Ϲ  ϶ ϴϽ Ϲ ϼ Ͼ Ϲ 

ϴ ϴ Ϲ ϼϹ, Ͼ ϶ϴ   Ͽϴ  Ϲϻ ϻ Ͻ ϾϼϹ Ͽ ϺϹ ϼ . 

Ϣ ϵ Ϲ ϴϻ϶ϼ ϼϹ ϼ  ϴϵϿ ϸϴϹ  ϴ ϿϹ϶ ϵϹ ϹϺ Ϲ ϹϾϼ, ϴ ϴ϶ ϵϹ ϹϺ Ϲ 

ϴ ϴ Ϲ  ϴϿ Ͼϴ ϶ ϵϿϼϻϼ Ϲ Ͻ ϸ Ͽϼ . 

ϡϼϺ  ϴ  ϴϻ Ϲϻϴ Ͽ  ϵ ϴϻ ϶ϴ ϼϽ Ͽ ϺϹ ϴ Ϲ ϴ -ϷϿϼ ϼ ϼ 

Ͽ ϺϹ ϼ ϼ ϸ Ͽϼ  ϹϾϼ,  ϼ  ϸ ϼϷϴϹ  -4 , ϴ ϼ Ϸϸϴ 10-12 . 

ϖϹ  ϴ  Ϲ ϶Ϲ ϼ  Ͽ ϺϹ ϼϽ Ϲϸ ϴ϶ϿϹ ϴ Ͼ ϶ ϼ ϷϿϼ Ͼϴ ϼ 

Ϲ Ϲ Ϲ Ͻ ϼ, ϶ Ϲϸ Ϲ  ϴ϶ Ͻ 10-12 . 

 

6.  

 

ϣ ϸϻϹ Ϲ ϶ ϸ  Ͼϼ  Ͽ ϺϹ ϼϽ ϶ Ͼ Ϲ Ϲ Ͼ Ͽ Ͼϼ ϼ 

Ͼ϶ϴϺϼ ϴ ϼ,  Ͼ Ͼϴ ϹϷ ϼϼ Ϲ Ϲ Ͽϴ ϶  ϶ ϸ, ϶Ϲ  Ͼ  

ϴ ϶ϿϹ  ϴ ϷϿ ϵϼ Ϲ  5 ϸ  15 . 

ϱϾ Ͽ ϴ ϴ ϼ Ͻ ϸϹϵϼ  Ͼ϶ϴϺϼ , ϽϸϹ  ϴ ϷϿ ϵϼ  100-120 , 

ϺϹ  ϵ  ϼ  ϶ 15-20 Ͽ/ , ϼ ϼϺϹ ϼϼ ϸϾϴ 20-40 . 

ϣ  ϴ϶  ϸϻϹ  ϶ ϸ ϾϼϹ Ͽ ϺϹ ϼ   Ͼ 

Ϸϼϸ Ͼϴ ϵ ϴ ϾϴϿ Ϲ϶ . ϥ Ͻ ϴ Ͼ Ͼ ϿϹϵϿϹ   300-400 Ϸ/Ͽ, 

ϺϹ Ͼ   5 ϸ  8 Ϸ. Ͼ϶.Ͽ. Ϲ ϵ ϸϼ  Ϲ ϼ ,   Ϲ Ϲ ϸϴϿϹ ϼ   

ϹϾϼ ϿϹϸ Ϲ  Ϻϼϸϴ  ϶ Ϲ ϼϹ ϼ Ϲ ϴϿϼϻ ϶ϴ ϼ ϼ ϼϺϹ ϼ  ϸϹϵϼ ϴ 

Ͼ϶ϴϺϼ .  
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Ϟ Ϲ Ͼϼ  ϶ ϸ ϶ Ͽ Ϲ ϷϿϼ Ͼ ϶, ϿϴϷϴ ϼϹ ϶  Ϲ ϴ  ϹϾϼ, 

Ϲ ϴ ϼ ϶ Ϲ ϴϹ  ϶Ϲ ϶ ϸϾϴ, ϴ  Ϲϻ Ͻ ϴ ϴϾ Ϲ . 

 

7.     

 

ϣϿϴ ϼ Ϲ ϴ  Ϲ ϼ ϼ  ϶ ϶  ϴ ϿϴϷϴϹ  ϶ ϹϸϹϿϴ  ϶ Ͻ 

ϴϸ Ͻ Ϲ Ͻ Ϲ ϴ  ϹϾϼ, Ϲ Ϲ ϸ ϹϽ ϴ ϷϹ, ϵϹϻ ϶ϼϸϼ Ͻ Ϸ ϴ ϼ  ϶ 

Ϲ϶Ϲ Ͻ ϾϿ  ϶ ϸ ϴϻϸϹϿϹ ϼ .  

Ϣ ϶ϴ ϼϹ  ϸ ϸϴ Ϲ  Ͽ Ϻϴ  ϷϿϴ϶  ϵ ϴϻ  ϸϹϿ ϶ϼϴϿ Ϲ 

ϿϹ ϶ Ϲ ϷϿϼ Ͼϼ   3 ϸ  6  Ϲ ϶ Ͻ Ͼϴ ϹϷ ϼϼ ϴϸ ϼ, ϴ 

ϴ ϹϾ  ϶ ϻ϶ Ϲ  Ϲ ϴ  Ϲ ϹϽ Ͼϴ ϹϷ ϼϼ ϴϸ ϼ. 

ϖ ϻϴ϶ϼ ϼ ϼ  ϶ϿϴϺ ϼ ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϶ ϺϹ  

ϵ  ϼ   1,5 ϾϷ/ 2 ϸ  2ϾϷ/ 2. Ϥϴ Ϲ ϴ  ϷϿ ϵϼ ϴ Ϲϻ Ϸ  Ϲ ϻϴ ϼ  

ϼ ϴ 2,5 . 

 

8.     

 

ϥ Ϲ ϼϴϿ Ϸ  ϵ ϿϹϸ ϶ϴ ϼ  ϶ ϴ ϼ ϴ  Ϲ ϼϼ ϹϾϼ Ϲ 

϶ ϸϼϿ , ϸ ϴϾ  ϼϻ ϴϾ ϼϾϼ 14 ϿϹ ϹϽ Ͼ Ͽ ϴ ϴ ϼϼ Ϲ ϶ ϹϷ  

϶ ϸ ϻϴϵ ϴ, ϷϿϹ ϴϻ Ϲϻϴ ϶ ϹϾ ϼϸϹ ϼϽ Ϲ ϴϵϿ ϸϴϿ  (Ͼϼ Ϲ -

ϺϹϿ ϸ ). 

ϟϹ϶ Ͻ ϼ Ͼ ϹϾϼ ϹϾϴϹ  ϶ϸ Ͽ  Ϻ Ͻ Ϸ ϴ ϼ  ϵ Ϸ Ͽ Ϸ  

Ϲ ϺϸϹ ϼ  ϼ ϶ ϴϸϴϹ  ϶ 15 Ͼ  ϶ Ϲ Ϸ ϸϴ. ϣ ϼ Ͼ ϵϹ Ϲ  ϴ ϴϿ  ϼϻ , 

ϴ Ͽ ϺϹ Ϸ  ϶ ϼϷ Ϲ.  

ϖ ϿϹϸ ϶ϼϼ Ϲϻ ϴ ϼ ϹϿ Ϸ  ϾϿ ϴ ϴ϶ Ϸ  0,00016, Ϲ Ϲ ϼϹ ϹϾϼ 

Ͼ Ͻ Ϲ, ϴ Ͽ  Ϲϴ ϸ ϼ Ϲ   ϸ  ϼ Ͼ Ͻ ϸ Ͽϼ . Ϭϼ ϼ ϴ Ͽϴ 8-10 , 

ϷϿ ϵϼ ϴ 0,5-2 . ϴ ϸ ϶ ϸ  ϶ Ϲ 154 3/ . 

ϤϹϾϴ ϵϹ Ϲ  ϶ Ϲ ϴ ϴϿ   ϹϿϴ ϼ Ϲ Ϲ  Ϸ  ϶ Ϲ ϼϸϼϴϿ  ϴ ϴ϶ϿϹ ϼϼ 

ϴ ϺϹ ϼϼ 30 Ͼ , ϼ ϼ ϴ ϹϾϼ ϸ ϸϼ  ϸ  2 Ͼ , ϷϿ ϵϼ ϴ  0,5 ϸ  1,5 , 

ϾϿ  ϹϾϼ ϴ϶Ϲ  0,003. 
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ϖ ϸ ϴϵϺϹ ϼϹ ϺϼϿ  ϼ ϿϹ  Ϲϸ ϼ ϼϽ Ϸ ϸϴ ϺϹ  

Ϲ ϴ  ϻϴ Ϲ  ϹϾϼ, Ͼ ϴ   ϶ Ϲ  ϴ ϸ  ϺϹ  ϵϹ Ϲ ϼ  

Ϲϵ  ϶ Ϲ  ϼ Ϲ ϼ  ϼ ϹϾ ϼ Ϲ  Ͼ ϼ ϹϿ ϶  Ϲϸ ϼ ϼϽ ϶ 

 ϴϽ Ϲ. 

 

9.   

 

ϤϹϾϴ ϴ Ͻ Ͼ Ͻ ϴ϶ Ͻ ϼ Ͼ ϵ Ͽ ϹϽ ϹϾϼ, ϶ ϴϸϴϹ  ϶ ϿϹϸ  

2517 Ͼ   ϹϹ . Ϣϵ ϴ  ϸϿϼ ϴ ϴ ϹϽ ϹϾϼ 1756 Ͼ , Ͽ ϴϸ  ϶ ϸ ϻϴϵ ϴ 

ϴ϶ ϴ 134000 Ͼ 2. 

ϖ ϶Ϲ ϶  ϹϾϴ ϼ  Ϸ Ͻ ϴ ϴϾ Ϲ , ϼϺϹ ϴ϶ ϼ Ͻ. ϛϸϹ  Ͽ  

ϵ ϴϻ Ϲ  ϴ  ϴ ϼ  ϼ Ϲ  Ͼ. ϗϿ ϵϼ ϴ ϹϾϼ ϶ Ϲ ϼ ϸ ϴ϶ ϸϾϴ 

ϸ ϼϷϴϹ  4-7 , ϴ ϶ ϹϺϹ  ϶ ϹϾ  Ϲ ϴ  ϴϸϴϹ  ϸ  1 . 

ϗϼϸ Ͽ Ϸϼ Ϲ Ͼϴ  ϴ ϴϾ Ϲ ϼ ϼϾϴ ϹϺϼ ϴ ϹϾϼ  Ϸ ϸϴ ϸϴϹ  ϴ 

ϴ Ϲ ϼϴϿϴ  ϴϵϿ ϸϹ ϼϽ ϵϿϼϻϿϹϺϴ ϼ  ϶ ϸ Ϲ  ϶.  

ϤϹϾϴ Ͽϼ ϴϹ   ϶ ϴϺϹ  ϶Ϲ Ϲ ϼ  ϴ϶ ϸϾ , 

Ϲϻ ϴ ϼ ϹϿ Ϲ ϸϻϹ Ϲ ϶ ϸ  ϶  ϶ Ϲ  ϸ ϺϸϹ϶  ϴ϶ ϸϾ ϶ ϼ Ͻ ϼ϶  

ϻϼ ϼ  ϶ Ϲ . ϖϹ Ϲ ϼϽ ϸ Ϲ  ϶  ϴ ϴϹ  ϶ Ϲ Ϲϸϼ Ϲ ϴ ϹϿ , ϻϴ 

Ϲ Ͼ Ͽ Ͼ  ϸ ϹϽ ϸ  ϶ Ͼ ϼ  ϼ ϸ ϿϺϴϹ  10-20 ϸ ϹϽ, ϿϹ ϹϷ  ϶ Ϲ Ϲ ϼϼ 

5-10 ϸ ϹϽ ϼϸϹ  ϴϸ. ϖ Ϲ Ϲϸϼ Ϲ ϴ  ϴ ϼ ϴϹ  ϶ Ͻ ϸ Ϲ  ϶ . ϖ 

ϸϹϿ Ϲ Ϸ ϸ  ϶ ϿϹϸ ϶ϼϼ ϵϼϿ  ϿϹ ϼ  ϴϸϾ ϶ ϼ ϸ  

Ͼ ϴ Ͼ ϶ Ϲ Ϲ Ϲ ϸ ϺϸϹ϶ Ϲ ϴ϶ ϸϾϼ. Ϣ Ϲ ϼϹ ϸ Ϻϸϼ ϶ ϻ ϶ϴ  

Ϲϻ ϴ ϼ ϹϿ Ͻ ϸ Ϲ  ϶ . ϣ ϼ ϼϺϹ ϼϼ Ϸ ϴ ϼ  ϻϴ ϿϹ ϼ  

Ϲ ϼ ϼϼ ϴ϶ ϸϾ ϶ ϼ ϶ ϸϴ ϼ 1% ϵϹ Ϲ Ϲ ϼ, ϾϿ  ϶ ϸ Ͻ 

϶Ϲ ϼ ϼ ϼ ϴ  ϴ϶ ϼ 0,2%. 

ϥ Ϲ ϴ ϴ ϿϹ ϼ  ϿϹϸ ϴ϶ϴ (϶ Ͼ Ϲ Ͼ ϵ  ϼϿϼ ϴ ϴϿϹ ϵ ) ϼ 

ϸ  ϿϹϸ ϸϴ, ϶ ϼ ϴ ϴϾ Ϲ ϼϻ  Ϲϻ ϴ ϼ ϹϿ ϼ Ͼ ϿϹϵϴ ϼ ϼ. 

ϖϹ Ϲ ϼϽ ϿϹϸ ϸ ϶ Ϸ ϸϹ ϴ ϼ ϴϹ  ϶ Ϲ Ϲϸϼ Ϲ ϼϿϼ ϶ Ͼ Ϲ ϴ ϹϿ  ϼ Ϲ Ϲϻ 
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512 ϸ ϹϽ ϿϹ ϿϹϸ ϸϴ ϹϾϴ Ͽ  ϼ ϴϹ   Ͽ ϸϴ. Ϡ ϸ Ͽ  Ͼϴ 

ϹϸϹϿϹ  ϶ 5,7 Ͽ/ ∙Ͼ 2. ϥ Ϲϸ ϼϽ Ϸ ϿϹ ϼϽ ϴ ϸ ϶ ϸ  ϴ϶Ϲ                    

  

 = , ∙ =  /   
 

ϠϴϾ ϼ ϴϿ Ͻ ϴ ϸ ϶ ϸ  ϴϻϿϼ Ͻ ϵϹ Ϲ Ϲ ϼ ϴ ϴϾ Ϲ ϼϻ Ϲ  

ϿϹϸ ϼ ϼ ϸϴ ϼ ( ϴϵϿ. 1 ϼ ϴϵϿ.2):  

 

ϦϴϵϿϼ ϴ 1 – ϘϿ  ϴ ϴϾ Ϲ ϼ ϼϾϼ ϴϾ ϼ ϴϿ Ϸ  ϴ ϸϴ ϶ ϸ  

ϢϵϹ Ϲ Ϲ  0,1 1 5 10 50 

Ϥϴ ϸ ϶ ϸ  3/  2100 1720 1420 1280 871 

 

Ϡϼ ϼ ϴϿ Ϲ ϴ ϸ  ϶ ϹϾϹ ϶ ϴϽ Ϲ Ϸ ϸϴ ϴϵϿ ϸϴ  ϶ Ϲ ϼ ϸ 

ϻϼ ϹϽ ϹϺϹ ϼ. Ϡϼ ϼ ϴϿ Ϲ ϴ ϸ  ϴϻϿϼ Ͻ ϵϹ Ϲ Ϲ ϼ 

ϴ ϴϾ Ϲ ϼϻ  ϿϹϸ ϼ ϼ ϸϴ ϼ: 

 

ϦϴϵϿϼ ϴ 2 – Ϙϴ Ϲ ϸϿ  ϴ ϴϾ Ϲ ϼ ϼϾϼ ϼ ϼ ϴϿ Ϸ  ϴ ϸϴ ϶ ϸ  

ϢϵϹ Ϲ Ϲ  50 75 90 5 97 99 

Ϥϴ ϸ ϶ ϸ  3/  13,7 11,4 9,3 7,9 7,0 5,4 

 

ϖ ϴϵϿϼ Ϲ 3 ϸϴ ϴ Ϲϸ  ϸϹϾϴϸ ϴ , ϴϼϵ Ͽ ϴ  ϼ ϴϼ Ϲ ϴ  

Ϲ Ϲ ϴ ϴ ϶ ϸ  ϶ ϹϾϹ. ϖ ϴϵϿϼ Ϲ 4 ϸϴ ϴ  ϹϾϼ. 
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ϦϴϵϿϼ ϴ 3 – ϥ Ϲϸ  ϸϹϾϴϸ ϴ , ϴϼϵ Ͽ ϴ  ϼ ϴϼ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϸ  ϶ ϹϾϹ 

Ϸ
ϸ 

ϡ
ϴϼ

Ϲ
϶ϴ

ϼϹ
 

ϴ
-Ͼ

ϼ 
4 5 6 7 8 9 10 

ϡ
ϴϼ

ϵ
Ͽ

ϴ
 ϻϴ

 Ϸ
ϸ 

ϸϴ
ϴ 

1 2 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

2015 

. - 3,0 7,4 8,1 10,7 12,2 16,8 21,3 19,7 21,4 19,3 19,3 19,2 18,0 14,1 12,8 8,0 6,8 3,9 1, 23,9 

ϴϼϵ - 5,2 9,8 10,4 12,2 15,0 22,8 18,8 20,3 23,9 23,4 20,3 20,6 20,1 15,0 19,1 13,7 7,5 2,7 6,1 
21/7 

ϴϼ  - 0,0 4,0 5,7 8,9 10,7 20,1 15,4 19,3 17,1 20,1 18,0 12,7 17,9 12,9 6,6 11,0 5,3 0,2 1,2 

2016 

. 0 6,2 5,8 9,7 8,9 13,4 17,9 19,8 18,9 19,4 20,1 22,3 16,8 13,2 11,5 8,5 7,6 4,4 1,7 - 23,0 

ϴϼϵ 0 9,3 8,2 11,2 11,8 16,6 18,6 20,2 20,6 20,8 21,6 23,2 18,1 15,2 12,6 9,3 10,2 5,0 3,2 - 
8;3/8 

ϴϼ  0 1,0 3,9 7,9 7,2 11,9 17,0 18,8 17,2 17,5 19,2 18,8 16,1 11,2 10,1 7,8 4,6 3,7 0,0 - 

2017 

. 0,5 2,3 6,4 6,5 10,2 14,1 16,7 21,2 17,4 22,9 22,5 19,7 19,9 18,6 16,2 14,0 5,4 3,5 2,6 1,4 24,5 

ϴϼϵ 0,17 4,2 8,1 8,3 14,6 16,8 22,6 22,3 20,1 24,4 23,4 21,1 20,8 19,5 17,1 15,3 7,9 5,2 3,0 2,6 
16;17/7 

ϴϼ  0 1,8 5,1 5,3 7,1 11,9 12,2 19,5 13,8 20,2 21,3 18,6 18,8 17,8 15,2 10,0 3,4 2,0 2,0 0,0 
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ϦϴϵϿϼ ϴ 4 – Ϡ  ϹϾϼ, Ϸ/ 3 

ϴϼ Ϲ ϶ϴ ϼϹ 

Ϲ  

1 2 3 4 5 6 7 8 9 10 11 12 Ϸ ϸ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

ϥ Ϲϸ ϹϹ 5,1 5,8 5,9 89 100 80 57 31 22 18 9,0 5,7 93 

ϡϴϼϵ Ͽ ϹϹ 8,7 11,0 11,0 380 10 128 79 66 33 31 20 8,6 130 

ϴϼ Ϲ ϹϹ 2,8 2,2 2,4 6,1 70,0 59 26 16 11 9,8 3,0 3,1 72 

 

ϦϴϵϿϼ ϴ 5 – Ϧ Ͽ ϼ ϴ Ͽ ϸϴ 

ϗ ϸ  12 1 2 3 4 11 
ϗ ϸ ϶ϴ  

ϴϼϵ Ͽ ϴ  

1 2 3 4 5 6 7 8 

2015-2016 
10 13 14 13 13 16 18 18 20 20 23 15 - - - - - - 

68 
20 29 30 31 41 50 49 60 63 68 68 60 - - - - - - 
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ϦϴϵϿϼ ϴ 6 – ϦϹ Ϲ ϴ ϴ ϴ Ϻ Ϸ  ϶ ϻϸ ϴ 

1 2 3 4 5 6 7 8 9 10 11 12 

ϼ
ϼ

ϴϿ
ϴ

 

ϴϾ
ϼ

ϴϿ
ϴ

 

ϥ
Ϲϸ

 
Ͽ

ϸ
Ͻ 

ϼϸ
Ϲ϶

Ͼϼ
 

ϥ
Ϲϸ

 
Ͽ

ϸ
 

Ͼ 

Ϟ
Ͽϼ

Ϲ
϶

 ϸ
ϹϽ

 
 

ϼ
϶

Ͻ 
Ϲ

Ϲ
ϴ

Ͻ 

Ϲϸ
ϹϷ

ϸ
϶ϴ

 

Ϡ
Ϲ

ϻϿ
Ͻ 

Ϸ
 

-17,9 -15,7 -9,3 0,2 8,3 15,3 18,1 15,1 8,9 0,8 -9,8 -16,4 -60 39 -41 -46 238 -0,2 - 

 

 

ϦϴϵϿϼ ϴ 7 – ϥϾ  ϼ ϶ Ϲ  ϶Ϲ ϴ 

 ϶ ϶ ϶  ϻ ϻ ϻ    ϶ ϶ ϶  ϻ ϻ ϻ  

0 2 5 12 20 29 21 1 4 
- 

6 13 19 8 12 16 18 8 7 

- 1,9 3,0 3,7 5,3 5,3 5,7 2,5 - 2,8 3,0 3,3 2,8 3,0 3,2 3,3 3,1 - 
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10.    -    

 

ϫϼ Ͽ  Ϻϼ ϹϿϹϽ, Ϻϼ϶ϴ ϼ  ϶ Ϲ ϶  ϴϽ Ϲ, ϹϸϹϿ Ϲ  ϼϻ 

϶ ϴϺϹ ϼ : 𝑁 = 𝜌 ·                                                                                                    (1) 

 

ϷϸϹ I– Ͽ  ϴ ϹϿϹ ϼ  ϶ Ϲ ϶  ϴϽ Ϲ, ϹϿ/Ϸϴ;  

SI – Ͽ ϴϸ  Ͼ϶ϴ ϴϿ ϶ Ϲ ϶ Ϸ  ϴϽ ϴ, Ϸϴ. 

NI = 420∙25,2 = 10584 ϹϿ. 

 

ϫϼ Ͽ  Ϻϼ ϹϿϹϽ Ϻϼ϶ϴ ϼ  ϶  ϶  ϴϽ Ϲ: 

 𝑁 = 𝜌 ∙  

NI= 380∙119.4 = 45372 ϹϿ. 

 

ϕϿϴϷ Ͻ ϶  ϵ ϼ  ϴϽ ϶ ϸϼ ϴϾ ϶ , : 

Q . .I= n∙NI                                                                                                                                                    (2) 

ϷϸϹ n – ϴ ϻ Ͻ ϶Ϲ - ϼ Ϲ϶ Ϸ  ϶ ϸ ϹϵϿϹ ϼ , Ͽ/ ; 

Q . .I= 300∙10584 = 3175,2 3/ . 

 

ϘϿ  ϶ Ϸ  ϴϽ ϴ: 

Q . . I I= n∙N I I 

Q . . I I= 300∙45372 = 13611,63/ . 

 

ϡϴ Ϻϸ  Ϲ Ͻ ϿϹ ϼ ϼ  5%  Ϸ  ϴ ϸϴ  

ϴϽ ϴ : 

1-Ͻ ϴϽ  – 0,01∙5∙3175,2 = 158,8 3/ ; 

2-Ͻ ϴϽ  – 0,01∙5∙13611,6 = 680,6 3/ . 

Ϧ Ϸϸϴ ϵ ϼϽ Ͻ ϴ ϸ ϶ ϸ  Ϲ ϶  ϴϽ  ϴ϶ϼ : 

Q .I= 3175,2+158,8 =3334,0 3/ ; 
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ϖ  ϴϽ  ϴ϶ϼ : 

Q . I I= 13611,6+680,6 = 14292,2 3/ . 

 

ϣϿ ϴϸ  Ͽϼ  ϴ϶Ͽ Ϲ  15 %  Ͽ ϴϸϼ Ͼ϶ϴ ϴϿ ϶ ϶ ϾϴϺϸ  ϴϽ Ϲ, 

Ϸϸϴ Ͽ ϴϸ  Ͽϼ  ϵ ϸϹ  ϴ϶Ͽ : 

SI = SI ∙0,15 = 25,2∙0,15 = 3,78 Ϸϴ 

SII = SII ∙0,15 = 119,4∙0,15 = 17,91 Ϸϴ 

 

ϣϿ ϴϸ  ϻϹϿϹ  ϴ ϴϺϸϹ ϼϽ  ϴϽ ϴ  ϴ϶ ϴ ϶Ϲ ϶Ϲ : 

SI . .= 1,36 Ϸϴ; SII . . = 16,34 Ϸϴ. 

 

ϡϴ Ϲ ϴ ϼϻϼ ϶ϴ  Ͽϼ϶Ͼ  Ͽϼ  ϵϹ Ϲ  60% ϴ ϸϴ  ϵ ϹϷ , 

Ϲ ϵ ϸϼ Ϸ  ϴ Ͽϼ϶Ͼ :  

1-Ͻ ϴϽ  = 3,78∙60∙0,1 = 2,27 Ϸϴ; 

2-Ͻ ϴϽ  = 17,91∙60∙0,1 = 10,75 Ϸϴ. 

ϡϴ  ϽϾ  Ͽϼ  ϼϸϹ  40%  ϵ ϹϷ  Ͽϼ϶ Ϸ  ϴ ϸϴ: 

1-Ͻ ϴϽ  = 1,51 Ϸϴ; 

2-Ͻ ϴϽ  = 7,16 Ϸϴ. 

Ϣϵ ϼϽ Ͻ ϴ ϸ ϴ Ͽϼ϶Ͼ  Ͽϼ  Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  

ϴ϶Ϲ : 

Q .I= 2,27∙1,2∙10 =27,24 3/ ; 

Q .II= 7,16∙1,2∙10 =129,0 3/ . 

 

Ϣϵ ϼϽ Ͻ ϴ ϸ ϴ Ͽϼ϶Ͼ  Ͽϼ   ϵ  ϼ ϻϹϿϹ  

ϴ ϴϺϸϹ ϼϽ ϹϸϹϿ Ϲ  ϼϻ ϶ ϴϺϹ ϼ : 

Q .I= (1,51∙0,5∙10)+(4∙1,36∙10) =1,55+54,4=61,95 3/ ; 

Q .II= (7,16∙0,5∙10)+(15,78∙4∙10) =35,8+631,2=667,0 3/ . 

Ϥϴ ϸ  ϴ ϻ Ͻ ϶Ϲ Ϲ ϼ ϼ Ϲ϶ Ϲ, ϼϻ϶ ϸ ϶Ϲ Ϲ Ϻϸ  

ϿϹ  Ϲϸ ϼ ϼϽ ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 8. 
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ϦϴϵϿϼ ϴ 8 – Ϥϴ ϸ  ϶ ϸ  ϴ ϿϹ  Ϲϸ ϼ ϼ  

ϣ
ϸϾ

϶
Ͻ 

Ϲ
 

ϡ
ϴϼ

Ϲ
. ϣ

. 
Ϲϸ

ϼ
ϼ

 

ϙϸ
. ϼ

ϻ
Ϲ

Ϲ
ϼ

 

Ϣ
ϵϵ

Ϲ
 ϶

Ͼϴ
Ϲ

Ͻ 
ϸ

Ͼ
ϼϼ

 

ϫϼ
Ͽ

 
ϴ

϶ 
ϴϵ

. 

Ϟ
Ͽ-

϶
 

ϸ
ϼ

 

ϣ
Ͽ

ϻ
 

ϸ
Ϲ

 

ϡ
 

϶
ϸ

϶Ϲ
ϸϹ

ϼ
 

Ϟ
Ͽ-

϶
 

ϹϿ
϶Ϲ

Ͼ 
ϴ 

1 
ϸ

. 
Ϲ

Ͼ
 

Ϟ
Ͽ-

϶
 ϸ

Ϲ϶
 

Ϲ
Ͼ 

Ϟ
-

 
ϴ

϶
Ͻ 

Ϲ
ϴ϶

Ϲ
ϼ 

ϩ ϻ. ϣϼ Ϲ϶ Ϲ 
Ϻϸ  

ϣ ϼϻ϶ ϸ ϶Ϲ
Ϲ Ϻϸ  

Ϙ Ϲ϶ Ϲ 
ϴ ϸ  

ϥ ϴ Ϲ ϴ ϸ  

ϖ
 

Ͼϼ
 

ϖ
 m

ax
 

Ϲ
 

ϖ
 

Ͼϼ
 

ϖ
 m

ax
 

Ϲ
 

ϡ
ϴ 

1 
Ϲ

Ͼ
, Ͽ

/
ϴ

 

ϩ
.

ϼ
. 

Ϻ
ϸ

, 
Ͽ/

ϹϾ
 

ϖ
 

Ͼϼ
, 

3 

 ϖ
 

ϴ
 

Ϲ
, 

3 

Ϡ
ϴ

 
ϴ

 
ϴ

ϸ,
 

3
 

ϖ
 

Ͼϼ
, 

3  

Ϡ
ϴ

 
ϴ

϶,
 

3  

ϡ
ϴ 

1 
Ϲϸ

. 
ϸ.

, 
3  

ϖ
 

Ͼϼ
, 

3  

ϖ
 

ϴ
 

Ϲ
, 

3  

3 /
 

3 /
ϴ

 

3 /
ϹϾ

 

1 2 3 4 5 6 7 8 9 10 11 
1

2 
13 14 15 16 17 18 19 

2

0 
21 22 23 24 25 

1 
ϨϼϿϼϴϿ 

ϞϞϛ 

ϫ Ϸ 

Ϧ. 

Ϭ  

55 

24 7138 4390 2281 1569 500 45 5 314 25 321,2 198 61,9 741 30,9 - 171,6 118 1233,8 210,8 69,5 
50 

2 

ϛϴ϶ ϸ 

Ϲ ϴϿ. 

Ϟ -ϼϽ 

Ϧ. 

 
80 16 1425 800 1090 611 500 25 7 88 3 35,63 20,0 7,5 356,8 22,3 - 58,5 33 450,9 62,8 20,5 

3 
ϛϴ϶ ϸ 

Ͽ .Ͼ  
Ϧ  

1300

0 
                     

 
ϔ) Ϸ . 

Ͽ 
Ϧ  

1230

0 
24 

550 275 410 245 500 25 7 35 3 13,75 6,90 2,59 6400 266,5 - 22,1 13,1 6435,9 282,2 79,6  
ϕ) Ϻϼ϶. 

ϴ Ͽ  
Ϧ  200 24 

 
ϖ) Ͽ . 

ϸ 
 500 24 
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11.   

 

ϤϹϺϼ  ϶ ϸ ϹϵϿϹ ϼ  Ϸ ϸ  ϶ Ϲ Ϲ ϼϼ Ͼ Ϲ ϸϼ ϴϾ ϶ ϼ 

Ͼ ϿϹϵϿϹ  ϶ ϶Ϲ ϴ ϼ Ͼϼ  ϹϸϹϿϴ , ϸ ϼϷϴ  ϴϾ ϼ ϴ  9- ϼ ϸ  10- ϼ ϼ 

ϼ ϼ ϴ  0 – 1 ϴ ϶.  

ϤϹϺϼ  ϶ ϸ ϹϵϿϹ ϼ  Ϸ ϸϴ, ϹϸϹϿϹ  Ͼ ϶ ϸ ϶  ϼ  

Ͼ ϼ ϼϹ  Ϲ ϴ϶ Ϲ ϼ. 

Ϟ ϼ ϼϹ  ϴ ϶ Ͻ Ϲ ϴ϶ Ϲ ϼ: 

К  = α ∙ ,                                                                                                   (3) 

ϷϸϹ α – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ϲ Ϲ  ϵϿϴϷ Ͻ ϶ϴ ϻϸϴ ϼϽ ϼ 

ϺϹ ϼϽ; 

 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ͼ Ͽϼ Ϲ ϶  Ϻϼ ϹϿϹϽ ϶ ϴϽ Ϲ. 

 

ϘϿ  1-Ϸ  ϴϽ ϴ: К  = α I∙ I = 1,1∙1,294 = 1,42; 

ϘϿ  2-Ϸ  ϴϽ ϴ: К  = α II∙ II = 1,2∙1,153 = 1,38. 

ϣ ϼ ϼ ϴϹ  Ͼ ϼ ϼϹ  ϴ ϶ Ͻ Ϲ ϴ϶ Ϲ ϼ ϸϿ  1-Ϸ  ϴϽ ϴ:  

К I = 1,5; 

ϘϿ  2-Ϸ  ϴϽ ϴ: К II = 1,35. 

ϡϴ ϶ϴ ϼϼ ϶ Ϲ  ϸϴ  Ͽ Ϲ  ϴ ϹϹ ϴ϶Ͽ Ϲ  ϴϵϿϼ ϴ 

ϴ ϹϸϹϿϹ ϼ  ϴ ϸ ϶  ϴ ϴ  Ͼ, ϴϵϿϼ ϴ 9 ϼ Ϸ ϴ ϼϾ ϶ ϸ ϹϵϿϹ ϼ  

 ϴ ϴ  Ͼ. 
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ϦϴϵϿϼ ϴ 9 – ϦϴϵϿϼ ϴ ϴ  ϴ ϸ ϶  ϴ ϴ  Ͼ 

 

Ϥϴ ϸ  ϴ ϹϿϹ ϼϹ  ϣ Ͽϼ϶ Ϲ ϴ ϸ  ϨϼϿϼϴϿ ϞϞϛ 
ϛϴ϶ ϸ 

Ϲ ϴϿϿ Ͼ Ͼ ϼϽ 
ϛϴ϶ ϸ Ͽ  

Ͼ Ϲ ϶ ϶ 

ϥ ϴ Ϲ 
ϴ ϸ  1 ϴϽ  2 ϴϽ  1 ϴϽ  2 ϴϽ  

ϕ ϶ Ϲ 
Ϻϸ  

ϸ  
ϣ
ϼϻ϶

ϸ. 

ϕ ϶ Ϲ 
Ϻϸ  

ϸ
 

ϣ
ϼϻ϶

ϸ. 

ϕ ϶ Ϲ 
Ϻϸ  

ϸ
 

ϣ ϼ
ϻ϶ ϸ. 

% 
1,5 

Ϡ3 % 
1,35 

Ϡ3 Ϲ   Ϲ   % Ϡ3 Ϡ3 Ϡ3 % Ϡ3 Ϡ3 Ϡ3 % Ϡ3 Ϡ3 Ϡ3 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

0-
1 

1,
5 

50
,0

1 

3 

42
8,

77
 

    

12
,5

0 

7,
70

 

26
,8

0 

30
,8

8 

  

25
,5

 

 

12
,5

 

0,
43

 

4,
50

 

26
6,

7 

3,
16

 

84
1,

15
 

1-
2 

1,
5 

50
,0

1 

3,
2 

45
7,

35
 

    

8,
12

 

5  

30
,8

8 

    

6,
25

 

0,
21

 

 

26
6,

7 

3,
04

 

81
0,

15
 

2-
3 

1,
5 

50
,0

1 

2,
5 

35
7,

31
 

    

8,
12

 

5  

30
,8

8 

    

6,
25

 

0,
21

 

 

26
6,

6 

2,
67

 

71
0,

01
 

3-
4 

1,
5 

50
,0

1 

2,
6 

37
1,

60
 

    

8,
12

 

5  

30
,8

8 

    

6,
25

 

0,
21

 

 

26
6,

6 

2,
72

 

72
4,

30
 

4-
5 

2,
5 

83
,3

5 

3,
5 

50
0,

23
 

 

7,
74

 

 

83
,3

7 

15
,6

5 

9,
65

 

 

30
,8

7 

    

18
,7

5 

0,
65

 

 

26
6,

6 

3,
69

 

98
2,

46
 

5-
6 

3,
5 

11
6,

69
 

4,
1 

58
5,

98
 

 

7,
74

 

 

83
,3

7 

31
,2

5 

19
,2

5 

 

30
,8

7 

    

37
,5

 

1,
29

 

 

26
,7

 

4,
18

 

11
11

,8
9 
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ϣ
ϸ

ϿϺ
Ϲ

ϼϹ 
ϴϵϿϼ

 9
 

6-7 

4,5 

150,03 

4,5 

643,15 

2,27 

7,74 

10,75 

83,38 

8,12 

5 

 

30,87 

 

 

 

 

6,25 

0,21 

 

266,7 

4,51 

1200,1 

7-8 

5,5 

183,37 

4,9 

700,32 

2,27 

7,75 

10,75 

83,38 

8,12 

5 

 

30,87 

 

 

 

 

6,25 

0,21 

 

266,7 

4,85 

1290,62 

8-9 

6,25 

208,37 

4,9 

700,32 

2,27 

 

10,75 

 

12,50 

24,78 

26,80 

30,88 

12,50 

2,5 

 

22,3 

12,5 

0,87 

4,50 

266,7 

4,89 

1301,01 

9-10 

6,25 

208,37 

5,6 

800,36 

2,27 

 

10,75 

 

8,12 

16,08 

 

30,88 

6,25 

1,25 

 

22,3 

6,25 

0,41 

 

266,7 

5,10 

1359,39 

10-11 

6,25 

208,37 

4,9 

700,32 

2,27 

 

10,75 

 

8,12 

16,08 

 

30,88 

6,25 

1,25 

 

22,3 

6,25 

0,43 

 

266,7 

4,73 

1259,36 

11-12 

6,25 

208,37 

4,7 

671,73 

2,27 

 

10,75 

 

8,12 

16,08 

 

30,88 

6,25 

1,25 

 

22,3 

6,25 

0,43 

 

266,7 

4,62 

1230,77 

12-13 

5 

166,70 

4,4 

628,85 

2,27 

 

10,75 

 

15,65 

30,99 

 

30,87 

18,75 

3,75 

 

22,3 

18,75 

1,29 

 

266,6 

4,37 

1164,37 

 1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 

13 
14 

15 
16

 
17 

18 
19 

20 
21

 
22 

23 
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ϣ
ϸ

ϿϺ
Ϲ

ϼϹ 
ϴϵϿϼ

 9
 

13-14 

5 

166,70 

4,1 

585,98 

2,27 

 

10,75 

 

31,25 

61,88 

 

30,87 

37,50 

7,50 

 

22,3 

37,50 

2,59 

 

266,6 

4,35 

1157,44 

14-15 

5,5 

183,37 

4,1 

585,98 

2,27 

 

10,75 

 

8,12 

16,07 

 

30,87 

6,25 

1,25 

 

22,3 

6,25 

0,43 

 

266,6 

4,20 

1119,89 

15-16 

6 

200,04 

4,4 

628,85 

2,27 

 

10,75 

 

8,12 

16,07 

 

30,87 

6,25 

1,25 

 

22,3 

6,25 

0,43 

 

266,6 

4,43 

1179,43 

16-17 

6 

200,04 

4,3 

614,56 

2,27 

 

10,75 

 

12,50 

7,70 

118 

30,88 

12,50 

1,95 

33 

22,3 

12,50 

0,44 

13,10 

266,7 

4,96 

1321,69 

17-18 

5,5 

183,37 

4,1 

585,98 

2,27 

7,75 

10,75 

83,38 

8,12 

5 

 

30,88 

6,25 

0,98 

 

22,3 

6,25 

0,21 

 

266,7 

4,50 

1199,57 

18-19 

5 

166,70 

4,5 

643,15 

 

7,75 

 

83,38 

8,12 

5 

 

30,88 

6,25 

0,98 

 

22,3 

6,25 

0,21 

 

266,7 

4,61 

1227,05 

    

 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 

13 
14 

15 
16

 
17 

18 
19 

20 
21

 
22 

23 
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ϣ
ϸ

ϿϺ
Ϲ

ϼϹ 
ϴϵϿϼ

 9 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 
11 

12 
13 

14 
15 

16
 

17 
18 

19 
20 

21
 

22 
23 

19-20 

4,5 

150,03 

4,5 

643,15 

 

7,74 

 

83,37 

8,12 

5 

 

30,88 

6,25 

0,98 

 

22,3 

6,25 

0,21 

 

266,7 

4,54 

1210,36 

20-21 

4 

133,36 

4,5 

643,15 

 

7,74 

 

83,37 

15,65 

9,65 

 

30,87 

18,75 

2,92 

 

22,3 

18,75 

0,65 

 

266,7 

4,51 

1200,71 

21-22 

3 

100,02 

4,8 

686,03 

 

 

 

 

31,25 

19,25 

 

30,87 

37,50 

5,86 

 

22,3 

37,50 

1,29 

 

266,7 

4,25 

1134,32 

22-23 

2 

66,68 

4,6 

657,44 

 

 

 

 

8,12 

5 

 

30,87 

18,75 

0,98 

 

22,3 

6,25 

0,21 

 

266,7 

3,94 

1050,18 

23-24 

1,5 

50,01 

3,3 

471,64 

 

 

 

 

8,12 

5 

 

30,87 

18,75 

0,98 

 

22,3 

6,25 

0,21 

 

266,6 

3,18 

847,61 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

100% 

3334 

100% 

14292,2 

27,24 

61,95 

129 

667 

300% 

321,2 

171,6 

741 

200% 

35,63 

58,5 

356,8 

300% 

13,75 

22,1 

6400 

100% 

26631,97 
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Ϥϼ Ͼ 1 – ϗ ϴ ϼϾ ϶ ϸ ϹϵϿϹ ϼ  Ϸ ϸ   ϴ ϴ  Ͼ 
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12.        

 

ϙ Ͼ  ϵϴϾϴ ϶ ϸ ϴ Ͻ ϵϴ ϼ ϼ  ϼϻ ϴϾϾ Ͽϼ ϹϽ Ϲ Ͼ ϼ, 

Ͽ ϴϹ Ͻ ϻϴ Ϲ  Ϲ϶ Ϲ ϼ  ϸϴ ϼ ϶ ϸ  ϴ ϴ ϼ ϴϸ ϶ ϸ ϹϵϿϹ ϼϹ  

Ϸ ϸϴ ϼ ϼ϶ Ϻϴ Ϸ  ϸϹ ϼ ϼ Ϸ  ϴ ϸϴ, ϶ϾϿ ϴ ϹϷ  ϶ Ϲϵ  

Ͼ Ͽϼ Ϲ ϶  ϶ ϸ  ϴ ϴ Ϻ Ϲ ϼ ϶ Ϲ ϼϹ Ϻϴ Ϲ ϼϹ. 

ϔϾϾ Ͽϼ ϴ  Ϲ Ͼ  ϶ ϸ ϴ Ͻ ϵϴ ϼ ϴ ϸϼ  ϼϻ ϶ ϴϺϹ ϼ : 

W  = 0,01∙1,44∙Q                                                                                                                                           (4) 

ϷϸϹ 1,44 – ϴϾ ϼ ϴϿ Ͻ ϴ Ͼ ϶ ϸ  ϶ ϵϴ Ϲ ϶ Ϲ ϴ ,  ϴϵ. 10. 

 

W  = 0,01∙1,44∙26631,97 = 374 3 

 

Ϣϵ Ϲ  ϼ϶ Ϻϴ Ϸ  ϻϴ ϴ ϴ ϹϸϹϿ Ϲ   ϿϹ: 

W = ( t∙60/1000 ) ∙q                                                                                                                                        (5) 

ϷϸϹ t– ϶ Ϲ , Ϲ ϵ ϸϼ Ϲ ϸϿ  Ϲ ϼ  Ϻϴ ϴ, ϼ . 

W = ( 10∙60/1000 ) ∙40 = 24 3 

W = W + W  = 374+24=398 3. 

 

ϣ ϼ ϼ ϴϹ  ϵϴϾ Ϲ Ͼ  400 3 . ϖ  ϼ ϸϼϴ Ϲ  ϵϴϾϴ ϹϸϹϿϼ  ϼϻ 

϶ ϴϺϹ ϼ : 

 /  =0,7                                                                                                           (6) 

 = 1,22 √ =  1,22∙73,6 = 8,99 . 

ϣ ϼ ϼ ϴϹ  ϵϴϾ ϸϼϴ Ϲ  9 . 

ϖ ϴ ϶ ϸ ϴ Ϸ  ϵϴϾϴ: 

 = 0,7∙  = 0,7 ∙ 9 = 6,3 . 

ϥ Ϲ  ϵ ϶ ϴϸ ϶Ϲ  ϶ ϸ . ϖ ϴ ϵϴϾϴ ϴ϶ ϴ 6,8 . 
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ϦϴϵϿϼ ϴ 10 – Ϣ ϹϸϹϿϹ ϼϹ ϹϷ Ͽϼ ϹϽ Ϲ Ͼ ϼ ϵϴϾϴ ϶ ϸ ϴ Ͻ 

ϵϴ ϼ 

ϫϴ  Ͼ 
Ϥϴ ϸ ϶ ϸ  

Ϸ ϸ  
Ϥϴ ϸ ϶ ϸ  

ϴ ϴ ϼ 
ϣ ϿϹ ϼϹ 

϶ ϵϴϾ 
Ϥϴ ϸ ϼϻ 

ϵϴϾϴ 
ϴ Ͼ 

1 2 3 4 5 6 

0-1 3,16 2,71  0,45 0,47 

1-2 3,04 2,71  0,33 0,14 

2-3 2,67 2,71 0,04  0,18 

3-4 2,12 2,71  0,01 0,17 

4-5 3,69 4,55 0,86  1,03 

5-6 4,18 4,55 0,37  1,40 

6-7 4,51 4,55 0,04  1,44 

7-8 4,85 4,55  0,30 1,14 

8-9 4,89 4,55  0,34 0,80 

9-10 5,10 4,55  0,55 0,25 

10-11 4,73 4,55  0,18 0,07 

11-12 4,62 4,55  0,07 0 

12-13 4,37 4,55 0,18  0,18 

13-14 4,35 4,55 0,20  0,38 

14-15 4,20 4,55 0,35  0,73 

15-16 4,43 4,55 0,12  0,85 

16-17 4,96 4,55  0,41 0,44 

17-18 4,50 4,55 0,05  0,49 

18-19 4,61 4,55  0,06 0,43 

19-20 4,54 4,55 0,01  0,44 

20-21 4,51 4,55 0,04  0,48 

21-22 4,25 4,55 0,30  0,78 

22-23 3,94 4,55 0,61  1,39 

23-24 3,18 2,71  0,47 0,97 

 100% 100%    
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13.    

 

ϡϴ Ϲ ϼ ϼϼ Ϸ ϸϴ Ϲϸ ϴ ϼ϶ϴϹ  ϸ϶ϴ ϸ ϶ Ϲ Ϲ  Ϻϴ ϴ.  

Ϥϴ ϸ ϶ ϸ  ϴ Ϲ ϼϹ ϸ Ϸ  Ϻϴ ϴ ϴ϶Ϲ  35Ͽ/ , ϴϵ.10. Ͼ Ϲ Ϸ  

ϸ ϶ Ϲ Ϲ  Ϲϸ ϴ ϼ϶ϴϹ  Ϻϴ  ϴ ϿϹ  Ϲϸ ϼ ϼϼ. 

ϦϴϾ ϾϴϾ Ϲϸ ϼ ϼϹ ϴ ϸϼ  ϶ Ϲ Ϲ  Ϸ ϸϴ,  ϵ ϼϽ ϴ ϸ ϶ ϸ  

ϴ Ϻϴ Ϲ Ϻϸ  ϹϸϹϿ Ϲ  ϾϴϾ ϴ Ϲϵ Ϸ  ϵ Ͽ ϹϷ  ϴ ϸϴ ϶ 

ϴ ϹϿϹ  Ͼ Ϲ ϼ Ͽ  50% ϴϼ Ϲ ϹϷ  ϴ ϸϴ ϴ ϿϹ  

Ϲϸ ϼ ϼϼ. ϣ ϸ ϿϺϼ ϹϿ  Ϲ ϼ  Ϻϴ ϴ – 3 ϴ ϴ. 

Ϣϵ ϼϽ ϴ ϸ ϶ ϸ  ϸ Ͽ ϼ ϹϿ Ϲϵ Ͻ ϸϿ  Ϲ ϼ  Ϻϴ ϶ ϻϴ 

 ϶ Ϲ  ϴ϶ϼ :  

Q  = (q ∙t∙3600)/1000                                                                                    (7) 

Q = (75∙3∙3600)/1000 = 810 3. 

 

14.     

 

ϣ ϸϷ ϶Ͼϴ Ϲ ϼ Ͼ Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼ  ϴ Ϲ  ϻϴϾϿ ϴϹ  ϶ ϹϸϹϿϹ ϼϼ 

ϸϹϿ  ϴ ϸ ϶  ϴϽ ϴ  Ϸ ϸϴ, ϸϿϼ  ϴ Ͼ ϶ ϵ ϶ ϸ ϶, ϻϿ ϶  

ϴ ϸ ϶. 

ϧϸϹϿ Ϲ ϴ ϸ  ϹϸϹϿ  ϸϿ  ϸ϶  ϴϽ ϶ Ϸ ϸϴ: 

 =  ∑                                                                                                            (8) 

ϷϸϹ Q– ϵ ϼϽ ϴ ϸ ϶ ϸ   Ϲ ϼ ϵϹϻ Ϲ ϴ Ϲϸ Ϲ Ϸ  ϴ 

Ϲϸ ϼ ϼ . 

Q .II- Q .I = Qo.I                                                                                                                                    (9) 

Qo.I= 208,37+2,27 = 210,64 3/ ; 

Qo.II= 800,36+10,75 = 811,11 3/ ; 

Qo.I= 58,3Ͽ/ ; Qo. II= 225,3 Ͽ/ ; Q .II= 93,8 Ͽ/ . 

ϥ ϴ ϸϿϼ  ϴ Ͼ ϶ Ϲ ϶ Ϸ  ϴϽ ϴ ϴ϶ ϴ 1255 . 

ϧϸϹϿ Ͻ ϴ ϸ ϶ Ϲ ϶  ϴϽ Ϲ  
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 =  , = ,  / ; 
 

ϥ ϴ ϸϿϼ  ϴ Ͼ ϶ ϶ Ϸ  ϴϽ ϴ ϴ϶ ϴ 6293 . =  , = ,  / ; 
ϣ Ϲ϶ Ϲ ϴ ϸ   ϴ Ͼϴ  Ϲ ϼ Ϸ ϸϴ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ ϴ  11 ϼ 12. 

 

ϦϴϵϿϼ ϴ 11 – ϣ Ϲ϶ Ϲ ϴ ϸ   Ϲ ϶  ϴϽ  

ϴ Ͼ ϘϿϼ ϴ ϴ Ͼϴ,  
ϧϸϹϿ Ͻ ϴ ϸ 

ϴϽ ϴ 
ϣ Ϲ϶ Ͻ ϴ ϸ 

ϴϽ ϴ 

1 2 3 4 

8-9 175 0,04661 8,16 

9-10 515 0,04661 24,0017,72 

10-11 380 0,04661 8,62 

11-8 185 0,04661  

 

ϦϴϵϿϼ ϴ 12 – ϣ Ϲ϶ Ϲ ϴ ϸ   ϶  ϴϽ  

ϴ Ͼ ϘϿϼ ϴ ϴ Ͼϴ,  
ϧϸϹϿ Ͻ ϴ ϸ 

ϴϽ ϴ 
ϣ Ϲ϶ Ͻ ϴ ϸ 

ϴϽ ϴ 
1 2 3 4 

1-2 360 0,0358 12,89 

2-3 360 0,0358 12,89 

3-4 730 0,0358 26,13 

4-5 260 0,0358 9,32 

5-6 455 0,0358 16,29 

6-7 753 0,0358 26,96 

7-8 245 0,0358 8,78 

8-11 185 0,0358 6,62 

11-4 725 0,0358 25,95 

2-5 725 0,0358 25,95 

1-6 710 0,0358 25,42 

5-8 785 0,0358 28,10 
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Ϥϴ ϸ  ϶ ϻϿϹ ϴ϶ : 

 =  ∑
                                                                                                   (10) 

 

ϦϴϵϿϼ ϴ 13 – ϧϻϿ ϶ Ϲ ϴ ϸ  

ϡ Ϲ  ϻϿϴ 
ϡ Ϲ ϴ ϻϿ ϶  

ϹϾ 
∑Q ϻϿϴ, Ͽ/ ϹϾ Q ϻϿϴ 

1 2 3 4 

1 (1-2) (1-6) 38,31 19,15 

2 (1-2) (2-5) (2-3) 51,73 25,87 

3 (2-3) (3-4) 39,02 19,51 

4 (3-4) (4-5) (4-11) 61,40 30,70 

5 (4-5) (5-2) (5-6) (5-8) 79,66 39,83 

6 (5-6) (6-1) (6-7) 68,67 34,33 

7 (6-7) (7-8) 35,74 17,87 

8 (7-8) (8-9) (8-11) (8-5) 60,28 30,14 

9 (8-9) (9-10) 32,16 16,08 

10 (9-10) (10-11) 41,72 20,86 

11 (10-11) (11-4) (11-8) 58,91 29,46 

 

 

15.    

 

ϠϴϾ ϼ ϴϿ Ϲ ϹϵϿϹ ϼϹ ϶ ϸ  Ϸ ϸ  ϼ ϸϼ  ϴ ϹϺ Ͼ 

϶ Ϲ Ϲ ϼ  9- ϼ ϸ  10- ϼ ϴ ϶. ϖ  ϴ  ϹϵϿϹ ϼϹ ϶ ϸ  Ϸ ϸ  ϴ϶Ͽ Ϲ :  

0,01∙5,0∙10∙26631,97 = 1359,39 3/ ϴ  = 377,6 Ͽ/ . 

 

ϡϴ  ϸϴ : 0,01∙4,55∙26631,97 = 1211,75 3/ ϴ  = 336,6 Ͽ/ . 

ϕϴ  ϶ ϼ ϴ  ϸϴϹ : 377,6-336,6 = 41 Ͽ/ . 
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16.   

 

ϗϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϴ Ϲ  ϻϴϾϿ ϴϹ  ϶ ϹϸϹϿϹ ϼϼ ϸϼϴ Ϲ ϶ 

ϵ ϶ ϸ ϶, Ͼ ϹϽ ϸ϶ϼϺϹ ϼ   ϵϴ , Ϲ  ϴ ϴ ϶ Ͼ Ͽ Ϲ. 

ϦϴϵϿϼ ϴ 14 - ϗϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϴ Ϲ  ϴ Ͽ ϴϽ ϻ Ͻ ϶Ϲ  ϼ Ϲ϶ Ϸ  

ϹϵϿϹ ϼ  

ϡ Ϲ  
ϴ Ͼϴ 

ϘϿϼ ϴ,  
Ϙϼϴ Ϲ , 

 
Ϥϴ ϸ, 

Ͽ/ ϹϾ 
ϧϾϿ , 
1000i 

ϣ Ϲ ϼ, 
h=il 

ϥϾ , 
/ ϹϾ 

1 2 3 4 5 6 7 

1-2 400 400 87,53 1,71 -0,68 0,82 

5-2 725 300 65,00 3,82 +2,77 ,06 

5-6 450 200 13,00 1,31 +0,53 0,46 

1-6 710 300 68,38 4,20 -2,98 1,42 

     ∑=-0,36  

2-3 360 400 12500 3,31 +1,19 1,17 

3-4 730 400 105,49 2,42 +1,77 1,00 

4-5 360 200 10,00 0,812 +0,29 0,36 

2-5 725 300 65,00 3,82 -2,77 1,06 

     ∑=+0,38  

4-5 360 200 10,00 0,812 -0,29 0,36 

5-8 785 200 22,17 3,47 -2,73 0,79 

4-11 825 300 58,19 3,11 +2,56 0,95 

8-11 370 200 9,00 0,67 +0,25 0,32 

     ∑=-0,21  

5-6 450 200 13,00 1,31 -0,53 0,46 

6-7 753 300 47,05 2,09 -1,52 0,77 

7-8 490 250 16,10 0,67 -0,33 0,38 

8-5 785 200 22,17 3,47 +2,73 0,79 

     ∑=0,35  

8-9 380 250 17,21 0,76 -0,28 0,40 

9-10 515 200 1,13 0,402 0,21 0,24 

10-11 550 200 19,73 0,98 +0,55 0,70 

11-8 370 200 9,00 0,67 -0,25 0,32 

     ∑=-0,19  

ϡϹ϶ ϻϾϴ  Ͼ  ϴ϶Ͽ Ϲ  (+0,07). 
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ϦϴϵϿϼ ϴ 15 – Ϸϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϴ Ϲ  ϴ Ͽ ϴϽ Ϻϴ ϴ 

ϡ Ϲ  
ϴ Ͼϴ 

ϘϿϼ ϴ ,  
Ϙϼϴ Ϲ , 

 
Ϥϴ ϸ, 

Ͽ/ ϹϾ 
ϧϾϿ , 
1000i 

ϣ Ϲ ϼ, 
h=il 

ϥϾ , 
/ ϹϾ 

1 2 3 4 5 6 7 

1-2 400 400 111,53 2,66 -1,06 1,05 

5-2 725 300 86,00 6,43 +4,66 1,41 

5-6 450 200 19,50 2,77 +1,25 0,70 

1-6 710 300 92,38 7,35 -5,22 1,51 

     ∑=-0,37  

2-3 360 400 155,00 4,89 +1,76 1,46 

3-4 730 400 135,49 3,86 +2,28 1,27 

4-5 360 200 9,50 0,743 +0,28 0,34 

2-5 725 300 86,00 6,43 -4,66 1,41 

     ∑=+0,20  

4-5 360 200 9,50 0,743 -0,28 0,34 

5-8 785 200 36,17 8,61 -6,69 1,29 

4-11 825 300 8869 6,79 +5,60 1,45 

8-11 370 200 19,50 2,77 +1,02 0,70 

     ∑=-0,35  

5-6 450 200 19,50 2,77 -1,25 0,70 

6-7 753 300 77,55 5,30 -4,00 1,28 

7-8 490 250 41,68 3,86 -189 0,96 

8-5 785 200 36,17 8,61 +6,69 1,29 

     ∑=-0,45  

8-9 380 250 67,21 9,40 -3,57 1,55 

9-10 515 200 16,13 1,92 -0,99 0,57 

10-11 550 200 39,73 10,50 +5,77 1,43 

11-8 370 200 19,50 2,77 -1,02 0,70 

     ∑=+0,19  

 

ϡϹ϶ ϻϾϴ  Ͼ  ϴ϶ ϴ (-0,78) 
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17.     

 

ϘϿ  ϹϸϹϿϹ ϼ  ϶  ϶ ϸ ϴ Ͻ ϵϴ ϼ ϴ ϸ  ϸϼϾ  

Ͼ .  

ϡϴϼϵ ϿϹϹ ϹϵϿϴϷ ϼ Ͻ Ͼ Ͻ  Ϲ ϼ  Ͼ ϴ Ͽ ϺϹ ϼ  ϵϴ ϼ 

϶Ͽ Ϲ  Ͼϴ 10. ϥ϶ ϵ ϸ Ͻ ϴ  ϶ ϾϹ 10 ϴ϶Ϲ  30 . 

Ϧ Ϸϸϴ ϶ ϴ ϶ ϸ ϴ Ͻ ϵϴ ϼ ϹϸϹϿ Ϲ  ϼϻ ϶ ϴϺϹ ϼ : 

 =  + ∑hi + hb + Z10 – Z                                                            (11) 

 

ϷϸϹ ∑hi – Ϲ ϼ ϴ ϴ  ϸϼϾ Ϲ  ϴ ϴ϶ϿϹ ϼ , ; 

hb – Ϲ  ϴ ϴ ϶ ϶ ϸ ϶ ϸϴ ,  = 0,62 . 

 

= 30+6,07+196,6-199,5+0,62 = 33,79 . 

ϣ ϼ ϼ ϴϹ  ϶ ϸ ϴ  ϵϴ  ϶ Ͻ 34 . 

 

ϣ Ϲϻ Ϲ ϼ Ϲ Ͼϴ  Ϲ Ͼϴ ϼϻϴ ϵϴϾϴ ϵϴ ϼ ϴ϶ ϴ: 

Z  +  = 199,5+34 = 233,5 . 

 

Ϧ Ϸϸϴ Ϲϻ Ϲ ϼ Ϲ Ͼϴ  Ϲ Ͼϴ ϶ ϾϹ 10 ϵ ϸϹ  ϴ϶ ϴ: 

233,5 – (6,07+0,62) = 226,81 . 

 

Ϝ ϶ ϸ Ͻ ϴ  ϶ ϾϹ 10 : 10= 226,81-196,6 = 30,21 ,  Ϲ  ϶ ϴ 

ϸ ϴ ϴ. 

Ϣ  ϵϴ ϼ ϸ  Ͼϼ 9 Ϲ ϼ ϴ ϴ  ϸϼϾ Ϲ  ϴ ϴ϶ϿϹ ϼ  ϴ϶  

5,58+0,62 = 6,20 . 

Ϝ ϶ ϵ ϸ Ͻ ϴ  ϶ ϾϹ 9 ϵ ϸϹ  ϴ϶Ϲ : 

9  = ( Z  +  ) - hb  - ∑h -9  - Z9                                                           (12) 

9= 233,5 - 0,62 – 5,58 – 195,00 = 32,3 . 
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18.       

 

ϖϹϿϼ ϼ  ϴ ϴ, ϻϸϴ϶ϴϹ Ϸ  ϴ ϴ ϼ ϴ Ͻ ϴ ϼϼ 2-Ϸ  ϸ Ϲ ϴ, 

ϹϸϹϿ Ϲ  ϸϿ  ϸ϶  ϴ Ϲ  Ͽ ϴϹ϶.  

1. ϣ ϸϴ ϴ ϶ ϸ  ϶ Ϲ ϼ ϸ ϻ Ͻ ϶Ϲ Ͻ ϴϵ  ϴ ϶ 2-Ϸ  ϸ Ϲ ϴ 

 = (Z  – Z . .)+( + )+∑h  + h  + h                                                  (13) 

 

ϷϸϹ  – ϶ ϴ ϶ ϸ ϴ Ͻ ϵϴ ϼ, ; 

 – ϶ ϴ ϵϴϾϴ ϶ ϸ ϴ Ͻ ϵϴ ϼ, ; 

Z  – Z . . – ϴϻ  Ϲ Ͼ ϶ ϸ ϴ Ͻ ϵϴ ϼ ϼ ϼ ϴ ϶, ; 

h  –  Ϲ ϼ ϴ ϴ ϶ ϴ Ͻ ϴ ϼϼ, ; 

h  – Ϲ ϼ ϴ ϴ ϶ ϶ ϸ ϶ ϸϴ , , = 3 ; 

h  –  Ϲ ϼ ϴ ϴ ϴ ϼϻϿϼ϶, . 

 

= (199,5-194,0) + (34+6,8) + 3,0 3,5 +1 = 53,8 . 

 

2.ϣ ϸϴ ϴ ϶ ϸ  ϶  ϶ Ϲ  Ϻϴ ϴ 

ϡϴ , ϻϸϴ϶ϴϹ Ͻ ϴ ϴ ϼ ϶  ϶ Ϲ  Ϻϴ ϴ, ϹϸϹϿ Ϲ  ϼϻ 

϶ ϴϺϹ ϼ : 

 = (Z10 – Z ) + . + h  + h  + .  + h                                                  (14) 

 

ϷϸϹ .  – ϶ ϵ ϸ Ͻ ϴ  ϶ Ϲ Ϲ Ϻϴ ϴ = 10 ; 

h  – Ϲ ϼ ϴ ϴ ϶ Ϲ ϼ ϶  ϶ Ϲ  Ϻϴ ϴ; 

h – Ϲ ϼ ϴ ϴ ϶ ϶ ϸ ϶ ϸϴ  ϶  ϶ Ϲ  Ϻϴ ϴ – 5,14; 

.  – Ϲ ϼ ϴ ϴ ϶ ϴ Ͻ ϴ ϼϼ ϶  ϶ Ϲ  Ϻϴ ϴ = 5 . 

 

= 10 + (196,6-194,0) + 16,73 + 5,14 + 5 + 1 = 40,5 . 
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19.   

 

ϖ Ͼϴ Ϲ ϶Ϲ ϵ ϶ ϸ ϶, ϼ Ϲ Ϲ  ϸϿ  ϶ ϸ ϶ ϸ Ͻ Ϲ ϼ, 

ϼ  ϵ  ϴϿ Ϲ ϶ Ϲ ϿϹϾ ϶ϴ Ϲ ϗϢϥϦ 10704-91. 

Ϙ ϼ ϶ϴ, ϼ ϼϹ ϴϿ  ϶  ϿϹϾ ϶ϴ  ϵϴ , 

ϸϹϿϴ  ϼ  ϶ Ͽ Ϲ ϼϷ ϸ ϼ ϸϿ  ϸϴ ϼ ϶ ϸ  ϶ Ϸ ϸ. 

Ϟ ϼ Ͽ  ϸ ϼ ϶ : 

1. ϕ Ͽ Ͻ ϸϼϴ Ϲ , Ͼ Ͻ ϺϹ  ϶ 100 ϼ ϵ ϿϹϹ ϴϻ Ϲ϶ ϴ  

Ͽ ϼ  Ϲ Ͼ,  ϸϹϿϴϹ  ϵ  ϵ ϿϹϹ ϿϹϷϾϼ ϼ, ϴ ϻ ϴ ϼ  ϼ ϸ ϵ ϼ ϼ 

ϴ ϼ ϶ϾϹ; 
2. ϦϹ Ͽ Ϸϼ  ϼϻϷ ϶ϿϹ ϼ  ϶  ϵ ϻ϶ Ͽ Ϲ  

ϼ ϶ϴ  Ϲ Ͽ Ͼ  Ͼ ϷϿ Ϲ,  ϼ ϼϿ Ϲ ϵ  ( ϹϺϸϹ ϶ ϹϷ  

Ͼ϶ϴϸ ϴ Ϲ ϼ Ϸ Ͽ Ϲ); 
3. ϖ ϸϹ Ϻϼ϶ϴ  ϵ Ͽ Ϲ ϸϴ϶ϿϹ ϼϹ ϺϼϸϾ ϼ; 
Ϟ ϼ Ͽ  Ϲϸ ϴ Ͼ ϶ : 

1. ϥ϶ϴ Ϲ ϵ  ϶ ϸϹ Ϻϼ϶ϴ  ϸϴ϶ϿϹ ϼϹ ϴ ϸ Ͼ Ϲ ϹϹ, Ϲ  

ϵϹ ϶ Ϲ; 
2. ϡϹ ϸϸϴ  ϼϻϷϼϵϴ ϼ ; 

3. ϥϴ ϴ Ϲ Ͽ Ϸϼ  ϼϻ϶ ϸ ϶ϴ ϶ϴ  ϵ Ϲϵ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  

ϴϾϼ  ϶ ϴϿϼ, Ͼ Ϲ  ϸϸϴ  ϶ϴ ϾϹ –  Ϲ  ϸ ϿϺ  

ϼϻϷ ϴ϶Ͽϼ϶ϴ  ϼϻ ϼϻϾ ϿϹϷϼ ϶ϴ  ϷϿϹ ϸϼ  ϴϿϹϽ, ϴ϶ ϼ ϹϿ  

ϴϿ  Ͻ ϼ϶  Ͼ Ͼ ϻϼϼ. 
ϗϿ ϵϼ ϴ ϻϴϿ ϺϹ ϼ  ϾϿϴϸϾϼ ϶ ϸ ϶ ϸ  ϵ ϹϸϹϿϹ ϴ ϴ ϶ϴ ϼϼ 

ϸϴ   Ϲ ϻϴ ϼϼ Ϸ ϴ ϶ Ϸ ϸϹ, ϴ ϴϾ ϺϹ  ϸϴ   ϼ ϴ϶  3 – 

3,5 ,  Ϲ  ϴ 0,5  ϼϺϹ ϴ Ϲ Ͻ ϷϿ ϵϼ  Ϲ ϻϴ ϼ  Ϸ ϴ. 

 

 

 

 

 

https://stvybor.ru/chernyj-metall/truba-profilnaya
https://stvybor.ru/chernyj-metall/truba-elektrosvarnaya/e-c/
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20.      2-   

 

Ϥϴ Ϲ  ϴ Ͻ ϴ ϼϼ 2-Ϸ  ϸ Ϲ ϴ ϻϴϾϿ ϴϹ  ϶ ϹϸϹϿϹ ϼϼ ϼ Ͽϴ 

ϼ ϼ ϶ ϴ ϶. ϣ ϼϻ϶ ϸϼ ϹϿ  ϴ ϶ ϵ Ͽϴ Ϲϸ϶ϴ ϼ ϹϿ  ϴ Ϲ Ϲ ϴ ϶ 

ϹϸϹϿϹ ϼϼ ϹϺϼ ϶ ϴϵ  ϴ Ͻ ϴ ϼϼ 2-Ϸ  ϸϾϴ. 

ϣ   Ϸ ϴ ϼϾ  ϸϼ  ϴ  ϸϴϹ  ϶ Ϲ : 

0,01∙2,71∙26631,97 = 722 3/  = 205 Ͽ/ . 

ϡϴ , ϻϸϴ϶ϴϹ Ͻ ϴ ϴ ϼ, ϾϿϴϸ ϶ϴϹ  ϼϻ ϷϹ Ϲ ϼ Ϲ Ͼ Ͻ ϶  

ϸϴ ϼ ϶ ϸ  ϼ Ϲ  ϴ ϴ  ϸϿϼ Ϲ, ϶ ϴ Ͻ ϴ ϼϼ. ϡϴϼϵ ϿϹϹ 

ϸ ϸ ϼ  ϼ  ϴ ϴ ϶Ͽ Ϲ  ϴ  ϴ Ͼϼ 12 ϡϘ -ϡ : ϹϵϿ Ϲ ϴ  

 290 Ͼϖ , ϸϴ ϴ Q = 1250 3/ , ϴ  65 . ϥ ϶ Ϲ ϴ  

ϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵ  ϶ ϸ ϶ ϸ ϶ ϼ ϴ ϶ ϼ϶ϹϸϹ ϴ ϴ ϼ ϾϹ 4.  

ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵ  ϶ ϸ ϶ ϸ ϶ ϹϸϹϿ Ϲ  ϴ ϶ϴ ϼϼ Ͽ : =  ℎ
                                                                                                            (15) 

ϷϸϹ h – Ϲ  ϴ ϴ ϶ ϶ ϸ ϶ ϸϴ  , . ; 

Q – ϴ Ϲ Ͻ ϴ ϸ ϼ Ϲ . 

 =  , = ,  

 

ϛϴϸϴ϶ϴ  ϻ ϴ Ϲ ϼ ϼ ϴ ϸϴ ϹϸϹϿ Ϲ  Ϲ Ͼ Ͽ Ͼ  ϻ ϴ Ϲ ϼϽ Ϲ  

ϴ ϴ.  

h1= 0,0001785∙802 = 1,14 ; 

h2= 0,0001785∙1202 = 2.57 ; 

h3= 0,0001785∙1602 = 4,57 ; 

h4= 0,0001785∙2002 = 7,17 ; 

h5 = 0,0001785∙2052 = 7,50 . 

Ϝϻ ϶Ϲ ϶Ϲ Ͻ ϴ ϴϾ Ϲ ϼ ϼϾϼ ϴϵ  ϴ ϶ ϼ ϶ ϸ ϶ ϸ ϶ 

ϴ ϸϼ ,  ϸϴ Ͻ ϴ  ϴ Ͼϼ 12 ϡϘ -ϡ  ϶ Ͽ Ϲ ϸ ϶ϿϹ ϶ Ϲ . 

ϱϿϹϾ ϸ϶ϼϷϴ ϹϿ  ϴ Ͼϼ AIS90S6,  75  Ͼϖ  ϼ ϼ Ͽ  ϵ ϶ 

϶ ϼ   = 1000 ϵ/ ϼ .  
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Ϥϼ Ͼ 2 – ϥ ϶ Ϲ ϴ  ϴϾ Ϲ ϼ ϼϾϴ ϴϵ  ϴ ϶ ϼ ϶ ϸ ϶ ϸ ϶ 

 

ϡϴ ϴ  ϴ ϼ  2-Ϸ  ϸϾϴ ϼ  Ͼ 1- Ͻ Ͼϴ ϹϷ ϼϼ,  

Ͼ Ϲ ϸ϶  ϴϵ ϼ  ϴϷ ϹϷϴ ϶ 12 ϡϘ -ϡ  Ϲϸ Ϲ  Ͻ ϶  ϸ϶  

ϹϻϹ ϶  ϴ ϶ ϴϾ Ͻ ϺϹ ϴ Ͼϼ. 

ϦϴϾ ϾϴϾ ϶  ϶ Ϲ  Ϻϴ ϴ, ϴ , Ͼ Ͻ ϸ ϿϺϹ  ϻϸϴ϶ϴ  ϴ  Ϲ Ϲ, 

ϴ ϴ ϸ ϵ Ͽ Ϲ ϴ ϶ϹϿϼ ϼ  ϼ϶ Ϻϴ Ϸ  ϴ ϸϴ ϶ ϴ Ͻ ϴ ϼϼ 

Ϲϸ Ϲ  Ͻ ϶  ϸ϶  Ϻϴ  ϴ ϶ ϴ Ͼϼ Ϙ 320-50, Q = 320 
3/ , ϴ Ͻ 1500 ϵ/ ϼ   ϿϹϾ ϸ϶ϼϷϴ ϹϿϹ  AIS80Ϡ2-4  

ϿϹϾ ϸ϶ϼϷϴ ϹϿ  N= 75 Ͼϖ ,  ϼ Ͽ  ϵ ϶  = 1380 ϵ/ ϼ . 

ϖ Ͽ ϴϹ ϴ϶ϴ ϼϼ ϴ ϸ  ϼϻ ϶ ϸ ϶ ϸ ϶, ϶ Ͻ ϺϹ  ϼ  0,7 

max.  

Q = 0,7∙336,6 = 235,4 Ͽ/ . 

 

ϣ ϼ ϼ ϼ ϴϿ  ϶ Ϲ ϶ ϸ  ϶ ϹϻϹ ϶ ϴ Ϲ  ϼ Ͻ ϶ ϸ  ϴ  

ϴ ϸ  Ϲ ϸ ϻϴϿϼ϶ ,  ϶ ϴ Ͻ ϴ ϼϼ ϴ ϶ϿϹ  ϸ϶ϴ ϶ϴϾ  

ϴ ϴ ϖϖϡ1-0,75, Q= 0,75 3/ ϼ , ϿϹϾ ϸ϶ϼϷϴ ϹϿ   AIS100L1-4, N = 2,2 Ϟ϶ , 

 = 1420 ϵ/ ϼ . 

Ϣϸϼ  ϴ  ϴϵ ϼϽ, ϸϼ  ϹϻϹ ϶ Ͻ. ϣ ϼϻ϶ ϸϼ ϹϿ  ϴ ϴ 

ϹϸϹϿ Ϲ   ϿϹ: 
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 =  +  ∙∙  + ∙ К                                                                                    (16) 

 

ϷϸϹ W  – ϵ ё  ϶ ϻϸ ϴ ϶  ϶ ϴ ϶ϴ Ϲ  ϵ ϶ ϸϹ, =  ∙ d ∙ l =  ∙  , ∙  ,  =  ,  ∙  , ∙  ,  =  ,  

 

ϷϸϹ  – ϶ Ϲ , Ϲ ϵ ϸϼ Ϲ ϸϿ  ϴ Ϲ Ϸ  ϴϻ ϺϹ ϼ , 3-5 ϼ ; 

1 – ϴ Ϲ Ϲ ϸϴ϶ϿϹ ϼϹ = 10 ; 

 – ϷϹ Ϲ ϼ Ϲ Ͼϴ  ϶ ϴ ϶ ϴ ϶ϴ ϼ ; 

d – ϸϼϴ Ϲ  ϶ ϴ ϶ϴ ϹϷ  ϵ ϶ ϸϴ; 

l –ϸϿϼ ϴ ϶ ϴ ϶ϴ ϹϷ  ϶ ϸ ϶ ϸϴ. 

 

 =  , + , ∙∙ − ,  =  ,  / ϼ  =   Ͽ/ ϼ  

. 

ϖ Ͼϴ Ϲ ϶Ϲ ϸ Ϲ ϴϺ Ϸ  ϴ ϴ ϼ Ϲ Ϲ  ϖϞϥ 1/16, Q = 3,6 3/ ϼ , ϴ  

16 ,  ϿϹϾ ϸ϶ϼϷϴ ϹϿ  1,5 Ϟ϶ , ϼ Ͽ  ϵ ϶ ϶ ϼ  1450 

ϵ/ ϼ , Z = 25%, ϶Ϲ  27,5 ϾϷ. ϡϴ  ϴ ϶ ϴ ϶ϴ ϼϽ. Ϣϸϼ  ϴϵ ϼϽ, ϸϼ  

ϹϻϹ ϶ Ͻ. 

 

21.   1-   

 

ϣ ϼϻ϶ ϸϼ ϹϿ  ϴ Ͻ ϴ ϼϼ 343 Ͽ/  – 1234 3/ . 

ϣ ϼ ϼ ϴϹ  4 ϴ ϴ ϴ Ͼϼ 12ϡϘ -ϡ  ϸ϶ϴ ϴϵ ϼ  ϼ ϸ϶ϴ ϹϻϹ ϶ , 

ϼϻ϶ ϸϼ ϹϿ  630 3/ ϴ , ϴ , ϴϻ϶ϼ϶ϴϹ Ͻ ϴ ϴ ϼ 21  ϼ Ͼ ϿϹ Ϲ  

Ϙ Ͼ = 400 , ϿϹϾ ϸ϶ϼϷϴ ϹϿ  AIS90S6,  75  Ͼϖ  ϼ ϼ Ͽ  

ϵ ϶ ϶ ϼ   = 1000 ϵ/ ϼ .  

ϡϹ ϵ ϸϼ ϴ  ϶ ϴ ϸϴ ϼ ϶ ϸ  ϴ ϴ ϼ ϹϸϹϿ Ϲ  ϼϻ ϶ ϴϺϹ ϼ : 

 = (Z  – Z )+h +h +h                                                                  (17) 

= (200,66-187,50)+1+4+0,11 = 18,27 , 
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ϖ Ͼϴ Ϲ ϶Ϲ ϸ Ϲ ϴϺ  ϴ ϶ ϴ ϴ϶Ͽϼ϶ϴ  ϖϞϥ 1/16. 

Q=3,6 3/ ; H=16 ; N=1,5 Ͼϖ ; n=1450 ϵ/ ϼ ; J= 25%. 

Ϣϸϼ  ϴ  ϴϵ ϼϽ, ϸϼ  ϹϻϹ ϶ Ͻ. ϦϴϾ ϾϴϾ ϵ Ͽ  ϴ  ϶ Ϲ Ϲ ϼ 

ϴ  ϴϵ ϴ  Ϲ ϸ ϻϴϿϼ϶ ,  Ϲ ϵ ϸϼ ϴ ϴ ϶Ͼϴ ϶ϴϾ  ϴ ϶. 

ϖ Ͼϴ Ϲ ϶Ϲ ϶ϴϾ  ϴ ϶ ϼ ϖϖϡ1-0,75,  Q= 0,75 3/ ϼ . 

 

ϡϹ ϵ ϸϼ  ϼϻ϶ ϸϼ ϹϿ  ϹϸϹϿϼ  ϼϻ ϶ ϴϺϹ ϼ : 

  =   +  ∙  –  ∙                                                                                   (18) 

  =   ∙   =  ,  ∙ , ∙  ,  =  ,   

 =  , + ,  ∙ ∙  ,  ∙  ,  =   /  

 

22.    

 

ϛ ϴ ϴ ϼ ϴ Ͻ ϴ  ϼ  ϼϻ ϸ϶  ϶. ϣϹ ϶ Ͻ  – ϻ ϴ 

Ϸ Ϸ  ϹϺϼ ϴ, ϶ϾϿ ϴϹ : ϼ ϼϾ ϶ ϸ ϻϴϵ ϴ ϼ ϶ ϸ ϻϴϵ Ϲ ϺϹ ϼ . 

ϦϹ ϼ ϼ  Ϲ ϶ Ϸ  ϴ ϻ  ϴ ϼ ϴ Ͻ ϴ , ϶ϾϿ ϴ ϴ  ϶ Ϲϵ  

϶ ϸ ϻϴϵ Ϲ ϺϹ ϼ , Ϸ ϴϺϸϴϹ  ϻϴϵ , ϻϴ ϼ ϴϹ  Ͽ Ͻ ϻϹϿϹ  

ϴ ϴϺϸϹ ϼϽ ϼ ϵϹ Ϲ ϼ϶ϴϹ  ϴ Ͻ. 

ϢϷ Ͽ ϶ Ͼ ϶ ϸ ϻϴϵ ϴ, ϶ Ϲ Ϲ Ͻ ϶ Ͽ  ϹϾϼ ϴ 53 , Ϸ ϴϺϸϴϹ  

ϵ ϴ ϼ ϶϶Ϲ  ϼ ϶ ϼϻ  Ϲ Ϲ ϼ  ϹϾϼ ϴ 50   ϶ Ͽϴ ϶ ϸ ϻϴϵ ϴ. Ϥϴ ϼϹ 

 ϻϴϵ ϴ ϸ  ϵϿϼϺϴϽ ϹϽ Ϸ ϴ ϼ ϶ Ϲ  ϺϹ ϼϽ, ϴ Ͽ ϺϹ  ϴ Ϲ 

ϼ  30 .  

ϛϴ Ϲ ϴϹ  ϼ ϹϿ ϶  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ, Ϲ ϼ Ϲ ϼ  

Ϲ Ϲϸ ϶Ϲ Ϸ  Ϲ ϼ  Ͼ Ͼ Ͽ ϴ ϴ ϼϼ ϶ ϸ ϻϴϵ  ϺϹ ϼϽ.  

ϖ Ͻ  ϶ϾϿ ϴϹ  ϶ Ϲϵ  ϼ ϼϾ ϶ ϸ ϴϵϺϹ ϼ , ϵϴ ϹϽ  ϼ ϴ ϼ  

ϼ ϼϾϴ ϼ ϹϷ  ϼ Ͼ ϶  Ϸ ϴ ϼ ϴ ϼ ϶ ϸ ϴϻϸϹϿϴ. ϖ  ϶  Ϲ 

Ϸ ϴ ϼ ϼ϶ϴϹ  ϼ Ͽ ϻ ϶ϴ ϼϹ ϶Ϲ Ϲ ϶ ϸϿ  ϸ ϵ Ϲ ϼ  ϻϹ Ͽϼ, ϵ  
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ϸ ϼ  Ͼϴ Ϲ ϶Ϲ Ͻ ϴ ϴϿϼϻ Ϸ ϶  ϶ ϸ, Ϲ ϸ ϾϴϹ  ϼϻ϶ ϸ ϶  

ϴϵ   ϴ Ϲ ϼϹ  Ͼ  ϸ, Ϲ ϹϾ ϶ϴ ϹϽ ϶Ϲ  ϼ Ͽ ϻ Ϲ Ͻ 

϶ ϸ Ͻ Ͽϴ  ϸϿ  ϴ Ϲ ϼ  Ͼ Ͽϼ Ϲ ϶Ϲ Ϸ  ϼ Ͼϴ Ϲ ϶Ϲ Ϸ  ϴ϶ϴ ϼ 

ϴ ϴϿϼϻϴ Ϸ ϶  ϶ ϸ. 

ϣ Ϲϸ ϴ ϼ϶ϴϹ  ϸ Ϲ ϼ ϼϽ  ϵϿϴϷ Ͻ ϶  ϴ ϹϿϹ  

Ͼ ϶, ϴ Ͽ ϺϹ  ϴ Ϲ ϼ ϼϼ ϶ Ϸ  ϴ Ϲϸ ϴ ϼ  ϶  

 ϶Ϲ  ϻϴϷ ϻ Ϲ ϼϽ. 

ϡϴϵϿ ϸϹ ϼϹ ϻϴ Ͼϴ Ϲ ϶  ϶ ϸ , ϴ ϹϽ Ϲϵϼ ϹϿ , 

Ϲ ϶Ͽ Ϲ  Ϸϴ ϴ ϼ ϴ ϼ ϴ Ϸ  ϴϸϻ ϴ. 

 

23.     

 

ϣ ϼ϶ Ϻϴ Ͻ ϶ ϸ ϶ ϸ ϴ Ϲ ϶ ϹϷ  ϵ Ϲϸϼ   ϻ Ͻ ϶Ϲ -

ϼ Ϲ϶  ϼϿϼ ϼϻ϶ ϸ ϶Ϲ . ϥϴ ϹϿ Ͻ ϼ϶ Ϻϴ Ͻ 

϶ ϸ ϶ ϸ ϴϼ϶ϴ  Ͽ Ͼ  ϶  Ͽ ϴϹ, Ͼ Ϸϸϴ ϴϾ Ϲ ϵ Ϲϸϼ Ϲ ϼϹ Ϲ 

ϹϿϹ ϵ ϴϻ . 

ϣ ϼ϶ Ϻϴ Ͻ ϶ ϸ ϶ ϸ ϹϾ ϼ , ϾϴϾ ϴ϶ϼϿ , ϼϻϾ Ϸ  

ϸϴ϶ϿϹ ϼ . ϖ ϴ ϹϿϹ  Ͼ ϴ   ϼ Ͽ  Ϻϼ ϹϿϹϽ ϸ  5 . ϹϿ. ϿϹϸ Ϲ  

Ϲϸ ϴ ϼ϶ϴ  ϼ϶ Ϻϴ Ͻ ϶ ϸ ϶ ϸ ϶ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ , ϶ ϸ Ϸϼ  

Ͽ ϴ  ϹϷ  Ϻ  ϹϾ ϼ ϶ϴ  Ͽ Ͼ  ϼ ϶Ϲ ϶ Ϲ  ϵ ϶ϴ ϼϼ. 

Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  ϴ Ϻϴ Ϲ ϼϹ Ϲ ϶ ϸϼ  ϶ ϴ Ϲ   

Ϸ  ϶ ϸ ϹϵϿϹ ϼ  ϴ ϹϿϹ Ϸ  Ͼ ϴ, ϸ ϴϾ  ϹϷ  ϻ ϴ Ϲ ϼϹ 

Ϲ ϵ ϸϼ  ϻ ϴ  ϸϿ  ϶Ϲ Ͼϼ Ϲ ϼ ϶ ϸ ϶ ϸϴ ϴ Ͼ Ϲϵ Ϲ  

Ͼ Ͽϼ Ϲ ϶ ϶ ϸ  ϸϿ  Ϲ ϼ  Ϻϴ ϶. Ϥϴ ϸ ϶ ϸ  ϴ Ϻϴ Ϲ ϼϹ 

ϼ ϼ ϴ  ϷϿϴ  ϥϣ 10.13130.2005. 
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24.   

 

ϘϿ  ϴ ϹϿϹ  Ϲ  ϴ Ϲ Ϲ Ͼ Ͽϼ Ϲ ϶  ϸ ϶ Ϲ Ϲ  Ϻϴ ϶ ϼ 

ϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  ϴ Ϲ ϼϹ ϸ Ϸ  Ϻϴ ϴ ϼ ϼ ϴ  ϶ ϻϴ϶ϼ ϼ ϼ 

 Ͼ Ͽϼ Ϲ ϶ϴ Ϻϼ ϹϿϹϽ ϼ ϴ ϴϾ Ϲ ϴ ϺϼϿ Ͻ ϻϴ ϽϾϼ  ϴϵϿϼ Ϲ 16. 

Ϥϴ ϸ ϶ ϸ  ϴ ϴ Ϻ Ϲ Ϻϴ Ϲ ϼϹ ϴ ϿϹ  

Ϲϸ ϼ ϼ  ϴ ϸϼ  Ϻϴ  ϸ ϿϺϹ  ϼ ϼ ϴ  ϸϿ  ϻϸϴ ϼ , Ϲϵ ϹϷ  

ϴϼϵ Ͽ ϹϷ  ϴ ϸϴ ϶ ϸ , ϷϿϴ  ϴϵϿϼ Ϲ 17. ϼϿϼ ϴϵϿϼ Ϲ 18. Ϥϴ Ϲ Ϲ 

Ͼ Ͽϼ Ϲ ϶  ϸ ϶ Ϲ Ϲ  Ϻϴ ϶ ϴ Ϲϸ ϼ ϼϼ ϼ ϼ ϴϹ  ϶ 

ϻϴ϶ϼ ϼ ϼ  ϻϴ ϼ ϴϹ Ͻ ϼ ϼ Ͽ ϴϸϼ: ϸϼ  Ϻϴ  ϼ Ͽ ϴϸϼ ϸ  150Ϸϴ, 

ϸ϶ϴ Ϻϴ ϴ – ϵ ϿϹϹ 150Ϸϴ. 

ϣ ϼ ϵ Ϲϸϼ Ϲ  ϼ϶ Ϻϴ  ϶ ϸ ϶ ϸϹ ϴ ϹϿϹ Ϸ  Ͼ ϴ ϼ 

ϿϹ Ϸ  Ϲϸ ϼ ϼ  ϴ Ϲ Ϲ Ͼ Ͽϼ Ϲ ϶  ϸ ϶ Ϲ Ϲ  Ϻϴ ϶ ϼ 

ϴ ϸ  ϼ ϼ ϴ  ϶ ϻϴ϶ϼ ϼ ϼ  Ͽ ϴϸϼ Ϲϸ ϼ ϼ  ϼ Ͼ Ͽϼ Ϲ ϶ϴ 

Ϻϼ ϹϿϹϽ, ϴ ϼ Ϲ : 

 ϣ ϼ Ͽ ϴϸϼ ϸ  150Ϸϴ ϼ Ͼ Ͽϼ Ϲ ϶Ϲ Ϻϼ ϹϿϹϽ ϸ  10 . ϹϿ. – 1 

Ϻϴ ; 

 ϣ ϼ Ͽ ϴϸϼ ϸ  150Ϸϴ ϼ Ͼ Ͽϼ Ϲ ϶Ϲ Ϻϼ ϹϿϹϽ  10 . ϹϿ. ϸ  

25 . ϹϿ. – 2 Ϻϴ ϴ; 

 ϣ ϼ Ͽ ϴϸϼ Ϲϸ ϼ ϼ  150Ϸϴ ϼ ϵ ϿϹϹ ϼ Ͼ Ͽϼ Ϲ ϶Ϲ Ϻϼ ϹϿϹϽ ϸ  

25 . ϹϿ. – 2 Ϻϴ ϴ; 

 ϣ ϼ Ͼ Ͽϼ Ϲ ϶Ϲ Ϻϼ ϹϿϹϽ 25 . ϹϿ. ϼ ϵ ϿϹϹ ϴ Ϲ Ϲ Ͼ Ͽϼ Ϲ ϶  

ϸ ϶ Ϲ Ϲ  Ϻϴ ϶ ϹϸϹϿ  ϸϹϿ  ϸϿ  ϴ ϹϿϹ Ϸ  Ͼ ϴ ϼ ϸϿ  

Ϲϸ ϼ ϼ ; ϼ  ϴ ϸ ϶ ϸ  ϹϸϹϿ  ϾϴϾ  Ϲϵ Ϲ Ϸ  

ϴϼϵ Ͽ ϹϷ  ϴ ϸϴ; 

 

 

 

 



41 
 

25.   

 

ϡϴ Ϻϴ Ϲ ϼϹ ϻϸϴ ϼϽ, ϵ ϸ ϶ϴ  ϶ Ϲ ϼ ϼ Ϻϴ ϼ 

Ͼ ϴ ϴ ϼ, ϼ ϾϿϹ ϼ ϼϿϼ ϸ Ϲ Ϲ ϼ ϴ ϶Ͼϴ ϼ, ϸ ϿϺϹ  ϼ ϶ϴ  

ϸ Ͽ ϼ ϹϿ Ͻ ϴ ϸ ϶ ϸ , Ͼ Ͻ ϿϹϸ Ϲ  ϼ ϼ ϴ  ϸϿ  ϻϸϴ ϼϽ, 

Ϲϵ ϼ  ϴϼϵ Ͽ ϹϷ  ϴ ϸϴ ϶ ϸ  ϶ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϥϣ 

10.13130.2009. 

Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  ϴ Ϲ ϼϹ Ϻϴ ϴ ϸ ϿϺϹ  ϵ  ϵϹ Ϲ Ϲ  ϼ 

ϴϼϵ Ͽ Ϲ  ϴ ϸϹ ϶ ϸ  ϴ ϸ ϷϼϹ Ϻϸ , ϼ  ϴ Ϲϸ ϼ ϼ  ϴ ϸ  

϶ ϸ  ϴ Ͽϼ϶Ͼ  Ϲ ϼ ϼϼ, ϼϹ  ϸ ϴ, Ϲ Ͽϴ ϼ ϽϾ  

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  ϵ ϸ ϶ϴ ϼ , ϴ ϴϾϺϹ Ͽϼ϶ ϴ Ϲ ϼϽ Ϲ ϼ ϶ϴ . 

ϣ ϸ ϿϺϼ ϹϿ  Ϲ ϼ  Ϻϴ ϴ ϸ ϿϺ ϴ ϼ ϼ ϴ  3 ; ϸϿ  ϻϸϴ ϼϽ 

1 ϼ 2 Ϲ Ϲ ϼ Ϸ Ϲ ϽϾ ϼ  Ϲ Ϸ ϴϹ ϼ Ϲ ϼ ϼ Ͼ Ͼ ϼ ϼ ϼ 

Ϲ Ͽϼ ϹϿϹ   ϼϻ϶ ϸ ϶ϴ ϼ Ͼϴ ϹϷ ϼϽ ϗ ϼ Ϙ – 2 . 

ϦϴϵϿϼ ϴ 16- Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  ϴ ϴ Ϻ Ϲ Ϻϴ Ϲ ϼϹ ϼ 

ϴ Ϲ Ϲ Ͼ Ͽϼ Ϲ ϶  ϸ ϶ Ϲ Ϲ  Ϻϴ ϶. 

Ϟ Ͽϼ Ϲ ϶  Ϻϼ ϹϿϹϽ 

϶ ϴ ϹϿϹ  Ͼ Ϲ, 

 ϹϿ (ϸ ) 

Ϥϴ Ϲ Ϲ 

Ͼ Ͽϼ Ϲ ϶  

ϸ ϶ Ϲ Ϲ  

Ϻϴ ϶ 

Ϥϴ ϸ ϶ ϸ  ϴ 1 Ϻϴ , Ͽ/  ϸϿ  ϻϸϴ ϼϽ 

( Ϲϻϴ϶ϼ ϼ   Ϲ Ϲ ϼ ϼ  Ϸ Ϲ ϽϾ ϼ) 

϶ Ͻ 

Ϙ  2 ϴϺϹϽ 3 ϴϺϴ ϼ ϵ ϿϹϹ 

1 2 3 4 

Ϙ  1 1 5 10 

1-5 1 10 10 

5-10 1 10 15 

10-25 2 10 15 

25-50 2 20 25 

50-10 2 25 35 

100-200 3 - 40 

200-300 3 - 55 

300-400 3 - 70 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  16 

1 2 3 4 

400-500 3 - 80 

500-600 3 - 85 

600-700 3 - 90 

700-800 3 - 95 

800-1000 3 - 100 

 

ϦϴϵϿϼ ϴ 17 – Ϥϴ ϸ ϶ ϸ  ϴ ϴ Ϻ Ϲ Ϻϴ Ϲ ϼϹ ϸϿ  

ϼϻ϶ ϸ ϶Ϲ  ϻϸϴ ϼϽ  ϴ ϼ ϼ ϵϹϻ ϴ ϹϽ ϼ ϼ Ͻ ϸ  60  

ϥ Ϲ Ϲ  

Ϸ Ϲ ϽϾ ϼ 

ϻϸϴ ϼϽ 

Ϟϴ ϹϷ ϼ  

ϼϻ-϶ 

 ϣϢ 

Ϥϴ ϸ ϶ ϸ  ϴ 1 Ϻϴ , Ͽ/  ϼ ϵ Ϲ Ϲ ϻϸϴ ϼ , . 3 

Ϙ  3 3-5 5-20 20-50 50-200 
200-

400 

ϕ ϿϹϹ 

400 

I ϼ II  
ϗ,Ϙ,ϙ 10 10 10 10 15 20 25 

ϔ,ϕ,ϖ 10 10 15 20 30 35 40 

III  
ϗ,Ϙ 10 10 15 25 35 - - 

ϖ 10 15 20 30 40 - - 

IV ϼ V 
ϗ,Ϙ 10 15 20 30 - - - 

ϖ 15 20 25 40 - - - 

 

ϦϴϵϿϼ ϴ 18 - Ϥϴ ϸ ϶ ϸ  ϴ ϴ Ϻ Ϲ Ϻϴ Ϲ ϼϹ ϸϿ  

ϼϻ϶ ϸ ϶Ϲ  ϵϹϻ ϴ ϹϽ ϼ ϼ Ͻ  60  ϼ ϵ ϿϹϹ ( Ϲ Ϲ  Ϸ Ϲ ϽϾ ϼ 

ϻϸϴ ϼϽ I ϼ II ) 
Ϟϴ ϹϷ ϼ  

ϼϻ϶ ϸ ϶ 

 

Ϻϴ Ͻ 

ϴ ϼ 

Ϥϴ ϸ ϶ ϸ  ϴ 1 Ϻϴ , Ͽ/  ϼ ϵ Ϲ Ϲ ϻϸϴ ϼ , . 3 

Ϙ  50 50-100 
100-

200 

200-

300 

300-

400 

400-

500 

500-

600 

600-

700 

700-

800 

ϔ,ϕ,ϖ 20 30 40 50 60 70 80 90 100 

ϗ,Ϙ,ϙ 10 15 20 25 30 35 40 45 50 
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ϦϴϵϿϼ ϴ 19 – Ϥϴ ϸ ϶ ϸ  ϴ ϶ Ϲ ϹϹ Ϻϴ Ϲ ϼϹ ϶ ϺϼϿ  ϼ 

ϵ Ϲ ϶Ϲ  ϻϸϴ ϼ  ϼ Ϲ Ϲ ϼ  

ϡϴϼ Ϲ ϶ϴ ϼϹ ϻϸϴ ϼϽ ϼ Ϲ Ϲ ϼϽ Ϥϴ ϸ 

϶ ϸ , 

Ͽ/ ϹϾ 

ϫϼ Ͽ  

Ͻ 

1.ϻϸϴ ϼ  ϴ϶ϿϹ ϼϽ   

ϖ Ͻ  6 ϸ  10 ϴϺϹϽ  ϵ Ϲ    

Ϙ  25000 3 ϶ϾϿ ϼ ϹϿ  2,5 1 

Ϧ  ϺϹ, ϵ Ϲ  ϵ ϿϹϹ 25000 3 2,5 2 

Ϧ  ϺϹ, ϼ ϼ ϿϹ ϴϺϹϽ ϶ Ϲ 10 ϼ ϵ Ϲ    

Ϙ  25000 3 2,5 2 

ϕ ϿϹϹ 25000 3 2,5 3 

2.Ϣϵ ϹϺϼ ϼ  ϼ ϵ Ϲ ϶Ϲ Ϲ ϻϸϴ ϼ    

ϣ ϼ ϼ ϿϹ ϴϺϹϽ ϸ  10 ϼ ϵ Ϲ  ϸ  25000 3 2,5 1 

 ϺϹ, ϵ Ϲ  ϵ ϿϹϹ 25000 3 2,5 2 

Ϧ  ϺϹ, ϼ ϼ ϿϹ ϴϺϹϽ ϶ Ϲ 10 ϼ ϵ Ϲ    

Ϙ  25000 3 2,5 2 

ϕ ϿϹϹ 25000 3 2,5 3 

Ϧ  ϺϹ, ϶ Ͻ ϵ ϿϹϹ 50  ϼ ϵ Ϲ    

Ϙ  50000 3 5,0 4 

ϕ ϿϹϹ 50000 3 5,0 8 

3.ϖ Ϸϴ ϹϿ Ϲ ϻϸϴ ϼ  ϿϹ  Ϲϸ ϼ ϼϽ ϵ Ϲ , 
3 

  

Ϣ  5000 ϸ  25000 2,5 1 

ϕ ϿϹϹ 25000 3 2,5 2 

4.ϚϼϿ Ϲ ϻϸϴ ϼ  ϶ Ͻ 4-16 ϴϺϹϽ 2,5 1 

Ϧ  ϺϹ, ϼ ϵ ϹϽ ϸϿϼ Ϲ Ͼ ϼϸ ϴ ϶ Ϲ 10  2,5 2 

ϣ ϼ ϼ ϿϹ ϴϺϹϽ  17 ϸ  25 2,5 2 

Ϧ  ϺϹ, ϼ ϵ ϹϽ ϸϿϼ Ϲ Ͼ ϼϸ ϴ ϶ Ϲ 10  2,5 3 

5.ϣ ϼϻ϶ ϸ ϶Ϲ Ϲ ϻϸϴ ϼ  ϶ Ͻ ϵ ϿϹϹ 50  ϼ ϵ Ϲ  ϸ  50000 
3 

5,0 4 

ϕ ϿϹϹ 50000 3 5,0 8 
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ϦϴϵϿϼ ϴ 20 – Ϥϴ ϸ ϶ ϸ  ϴ ϶ Ϲ ϹϹ Ϻϴ Ϲ ϼ  ϶ 

ϼϻ϶ ϸ ϶Ϲ  ϼ ϾϿϴϸ Ͼϼ  ϻϸϴ ϼ  ϶ Ͻ ϸ  50  

ϥ Ϲ Ϲ  

Ϸ Ϲ ϽϾ ϼ 

ϻϸϴ ϼϽ 

Ϟϴ ϹϷ ϼ  

ϼϻ϶ ϸ ϶ 

 

Ϻϴ Ͻ 

ϴ ϼ 

ϫϼ Ͽ  Ͻ ϼ ϴ ϸ ϶ ϸ , Ͽ/  ϴ 1  ϼ ϵ Ϲ Ϲ ϻϸϴ ϼ , 

. 3 

0,5-5 5-50 50-200 200-400 400-800 

I ϼ II  ϔ,ϕ,ϖ 2 2,5 2 5 2 5 3 5 4 5 

III  
ϖ 2 2,5 2 5 2 5 - - 

ϗ,Ϙ - 2 2,5 2 2,5 - - 

IV ϼ V 
ϖ 2 2,5 2 5 - - - 

ϗ,Ϙ - 2 2,5 - - - 

 

 

26.   

 

ϖ ϵ  ϴ϶ϴ ϶  ϼ  ϺϹ ϼϽ ϶ ϸ ϼ Ͻ ϴ ϼϼ 

ϻϴ϶ϼ ϼ   ϹϹ ϼϻ϶ ϸϼ ϹϿ ϼ. 

ϖ ϵ  ϴ϶ϴ ϴ ϼϿ ϶ϴϿ Ͻ ϴ ϼϼ ϸϿ  ϴ ϹϷ  Ϸ ϸϴ 

ϼϻ϶ϹϸϹ   ϸ϶  ϶ϴ ϼϴ ϴ : 

1.ϗ ϼϻ ϴϿ Ͻ Ͻ ϼϾ, Ͼ Ϲ ϼϿ ; 

2.Ϣ ϶Ϲ Ͽϼ ϹϿϼ  ϶ϻ϶Ϲ Ϲ  Ͽ Ϲ  ϴϸϾ ,  Ͼ Ϲ ϼϿ . 

 

27.    . 

 

Ϣ ϼ ϴ  ϴ ϼ  ϴ ϼ ϶ϴϹ  ϴ ϴ϶ Ϲ  ϴϵ  ϶ Ϲ Ϲ ϼϼ 

Ͼ.  

ϣ ϼϻ϶ ϸϼ ϹϿ  ϼ  ϺϹ ϼϽ ϾϿϴϸ ϶ϴϹ  ϼϻ, 3/ : 

 = 𝛼 ∙ 𝑞 𝑥. +  𝑞 ,                                                                           (19) 
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ϷϸϹ  –  Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴ ϸ ϶ ϸ  ϴ ϵ ϶Ϲ Ϲ Ϻϸ  

ϼ Ͻ ϴ ϼϼ, =1,08; 

q .  – ϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  ϶ Ͼϼ ϴϾ ϼ ϴϿ Ϸ  ϶ ϸ ϹϵϿϹ ϼ , 
3/ ; 

q  – ϸ Ͽ ϼ ϹϿ Ͻ ϴ ϸ ϶ ϸ  ϴ Ϻϴ Ϲ ϼϹ, 3/ . 

 𝑞 𝑥. =  𝑞∙𝑁 ∙                                                                                    (20) 

ϷϸϹ  – Ͼ ϼ ϼϹ  Ͻ Ϲ ϴ϶ Ϲ ϼ, ϼ ϴϾ ϼ ϴϿ  

϶ ϸ ϹϵϿϹ ϼϼ, ϼ ϼ ϴϹ  ϴ϶  1,5; 

q – ϴ ϶ ϸ ϹϵϿϹ ϼ , ϼ ϼ ϴϹ  ϴ϶  300 Ͽ/ ; 

N – ϴ Ϲ Ϲ ϼ Ͽ  Ϻϼ ϹϿϹϽ ,  

 𝑞 = ,  ∙ 𝑡 ∙ 𝑞 + ′ ∙ 𝑞′                                                     (21) 

ϷϸϹ  t  – ϴ Ϲ ϴ  ϼϻ϶ ϸϼ ϹϿ  Ϻϴ ϴ,  ( ϼ ϼ ϴϹ  ϶  ϶ Ϲ  

Ͽ ϴ  ϴ϶ Ͻ 3); 

m  m/ – ϼ Ͽ  ϸ ϶ Ϲ Ϲ  Ϻϴ ϶ ϶Ϲ ϶Ϲ  ϶ ϴ ϹϿϹ  

Ͼ Ϲ ϼ ϴ ϿϹ  Ϲϸ ϼ ϼ  ϼ ϼ ϴϹ    ϥϣ  31.13330.2012  

«ϖ ϸ ϴϵϺϹ ϼϹ. ϡϴ Ϻ Ϲ Ϲ ϼ ϼ ϺϹ ϼ » ϴ϶  2 ϼ 1; 

q   q /- ϴ ϸ ϶ ϸ , Ͽ/ , ϴ ϸϼ  Ϻϴ  ϶Ϲ ϶Ϲ  ϶ ϴ ϹϿϹ  

Ͼ Ϲ ϼ ϴ Ϲϸ ϼ ϼϼ, ϼ ϼ ϴϹ   ϥϣ  31.13330.2012  «ϖ ϸ ϴϵϺϹ ϼϹ. 

ϡϴ Ϻ Ϲ Ϲ ϼ ϼ ϺϹ ϼ » ϴ϶  35Ͽ ϼ 5 Ͽ. 

q /97,266315,1
1000

55956300 3
.max 


  

q /810)51352(36,3 3  

Qoc /5,2957281097,2663108,1 3  

ϣ Ͽ Ϲ Ϲ Ϲϻ Ͽ ϴ  ϶ ϸϼ  ϶ ϴϵϿϼ  21: 
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ϦϴϵϿϼ ϴ 21  − Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  

q , 3/  q ϴ  , 3/  q  , 3/c 

29572,5 1232 0,34 

 
 

28.      
 
 

Ϣ ϼ Ϲ ϺϹ ϼ  ϶Ͽ  ϸ ϼ  ϼϻ ϶  ϿϹ Ϲ ϶ ϼ Ϲ  

϶ ϸ ϴϵϺϹ ϼ  ϼ Ϲ  ϶ ϻϴ   ϹϹ ϴϿ ϼ ϿϹ Ϲ ϴ ϼ. ϖ   Ϲ Ϲ 

ϴ Ͽ ϺϹ ϼ  ϼ Ͻ ϴ ϼϼ Ϲ ϴϹ  ϼ ϶ ϵ Ϲ Ϲ  ϶ ϸ ϴϵϺϹ ϼ  

ϵ ϹϾ ϴ. ϫϴ  ϼ Ϲ ϺϹ ϼ  ϴ ϿϴϷϴ  ϶ ϵϿϼϻϼ ϼ ϼϾ ϶ 

϶ ϸ ϴϵϺϹ ϼ  Ͼ Ͽ  ϡϥ – I 

ϡϴϼϵ ϿϹϹ ϴ ϴ Ϲ ϼ Ϲ ϴ ϼ ϶ ϴϾ ϼϾϹ ϶ ϸ ϸϷ ϶Ͼϼ 

϶Ͽ  Ϲ  ϼ  ϺϹ ϼϽ  ϴ Ϲ  ϸ϶ϼϺϹ ϼϹ  ϶ ϸ . 

ϤϹ Ϲ ϼ  Ͼ ϶Ͼϼ ϼ  ϺϹ ϼϽ Ϲϸ Ϲ ϶ Ϲ  ϶ ϵ  Ϲ  

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ ϼ Ͼϼ ϶ ϸ , ϴ ϴϾϺϹ ϴ ϶ϿϹ ϼϹ ϼ ϴ, ϼ Ͽϴ ϼ 

ϴϻ Ϲ ϶ ϸϹϿ  ϺϹ ϼϽ. Ϣ ϼ Ϲ ϴ ϼϼ ϶ ϸ ϸϷ ϶Ͼϼ Ϸ  

Ϲ ϶Ͽ   ϸ Ϲ ϴ Ͻ ϼϿϼ ϸ϶ Ϲ ϴ Ͻ Ϲ ϴ .  

ϖ ϵ  ϴ϶ϴ ϺϹ ϼϽ ϹϸϹϿ Ϲ   Ϲ  Ͼϴϻϴ ϹϿϹϽ Ͼϴ Ϲ ϶ϴ 

϶ ϸ , Ϲϵ ϶ϴ ϼϽ Ͼ Ͼϴ Ϲ ϶  ϼ Ϲ϶ Ͻ ϶ ϸ , ϼϻ϶ ϸϼ ϹϿ ϼ ϼ  

ϺϹ ϼϽ, Ϲ ϼϾ - Ͼ ϼ Ϲ Ͼ Ϸ  ϵ ϶ϴ ϼ . Ϟ Ϲ ϴ ϼ  ϶ϻ϶Ϲ Ϲ  

϶Ϲ Ϲ ϶ ϿϹ ϵ ϴϵ Ͼϼ ϶ ϸ  Ͼ ϴϷ Ͽ : 

Ϙ ϻϴ Ͼ ϴϷ Ͽ ϴ ϹϸϹϿ Ϲ   ϸ϶  ϴ ϴϾ Ϲ ϼ ϼϾϴ  : ϼ ϼ 

϶Ϲ ϼ. Ϝϻ ϼ  ϶ ϵϼ ϴϹ  ϴϼϵ Ͽ ϴ . 

Ϙ ϻϴ Ͼ ϴϷ Ͽ ϴ  ϼ ϴ϶ ϴ 55 Ϸ/Ͽ. ϣ  ϴϵϿϼ Ϲ 23 

= К ∙ −  Щ +                                                                                    (22) 

ϦϴϾ ϾϴϾ ϹϿ  ϶ ϸ  ϶ ϶Ϲ Ϲ Ϲ-ϿϹ ϼϽ Ϲ ϼ ϸ Ϲϸ ϴ ϴ ϶ ϸ  

Ϲ ϵ ϸϼ  ϼ Ͼ ϶Ϲ   ϸ ϹϿϴ ϼ϶ϴ . 
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ϷϸϹ К=28 Ϸ/Ͽ – Ͼ϶ϼ϶ϴϿϹ Ͻ ϶Ϲ  ϹϿ ϼ; 

 – ϸ ϻϴ Ͼ ϴϷ Ͽ ϴ , =70 Ϸ/Ͽ; 

= √Ц = √ =  − ϼ ϼ ϴϹ  ϵ Ͽ ϹϹ ϻ ϴ Ϲ ϼϹ) 

 = 57 Ϸ/ Ϸ- Ͼ϶  – Ͼ϶ϼ϶ϴϿϹ Ͻ ϶Ϲ  Ͼ ϴϷ Ͽ ϴ; 

Щ = 0,5  - Ͼ϶/Ͽ – ϹϿ  ϼ ϸ Ͻ ϶ ϸ ; 

1– Ϲ ϵ ϸϼ Ͻ ϹϻϹ ϶; 

 = ∙ −  + = ,  /  

   ϥ Ϲ  Ϲ  Ͽ ϶ϼϽ ϷϿϴ  ϥϣ  31.13330.2012   ϶ ϵϼ ϴϹ  Ϲ  

϶ ϸ ϸϷ ϶Ͼϼ: 

Ϣ ϶Ϲ Ͽϼ ϹϿϼ  ϶ϻ϶Ϲ Ϲ  ϴϸϾ  – Ͼ Ϲ ϼϿ . 

 

 

Ϥϼ Ͼ 3 – Ϣ ϶Ϲ Ͽϼ ϹϿϼ  ϶ϻ϶Ϲ Ϲ  Ͽ Ϲ  ϴϸϾϴ: 
1 - ϶ ϻϸ ϸϹϿϼ ϹϿ ; 2 – Ͼ ϴ  ϵϴ; 3 – ϴϸϾ ϶ ϸ ϼϹ ϵ ;4 – 

ϴϸϾ Ͽ ϼ ϹϿ ; 5 – ϵ ϶ ϸ ϶ ϸ ϹϷ  ϴϸϾϴ; 6 – ϶ ϸ ϶Ϲ ϿϹ Ͻ ϶ ϸ  
 

342 )(SOAl
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29.        

ϖ Ͼϴ Ϲ ϶Ϲ Ͼ ϴϷ Ͽ ϴ ϼ Ϲ Ϲ   Al2(SO4)3, ϶ Ͼϴ Ϲ ϶Ϲ 

ϸ ϹϿϴ ϼ϶ϴ ϹϷ  ϹϴϷϹ ϴ – ϼϻ϶Ϲ  ϥa(OH)2, ϸϿ  ϼ Ϲ ϼ ϼϾϴ ϼϼ 

Ϲ ϶ ϶Ϲ ϿϹ ϼ  ϼ ϵϹ ϶Ϲ ϼ϶ϴ ϼ  – ϴ ϶  ϣϔϔ. 

ϣ ϸϵϼ ϴϹ  ϴ ϶Ϲ ϴ ϴϿϼϻ ϶ ϼ ϸ Ͻ ϶ ϸ  Ϙϣϔϔ = 0,6 Ϸ/Ͽ. 

 ϣ ϼϻ϶ ϸϼ ϹϿ  Ϲ ϴϿϾϼ ϸϿ  ϼϷ ϶ϿϹ ϼ  ϴ ϶ ϴ ϣϔϔ, ϾϷ/ : 

  𝑞 =  ∙∙                                                                               (23) 

   𝑞 =   , ∙ ,∙ = ,  /  

 

Ϥϼ Ͼ 4 – ϧϻϹϿ ϼϷ ϶ϿϹ ϼ  ϣϔϔ: 
1- ϵϴϾ  Ϲ ϴϿϾ Ͻ ϴ ϶Ϲ ϼϾϴϿ Ͻ ϼ; 2 - Ϲ ϹϾϴ ϼ϶ϴ ϼϽ ϼ Ͼ Ͽ ϼ Ͻ ϴ ; 3 – 
ϺϹϾ ; 4 - ϸ ϻϼ ϹϹ Ͻ ϶ ; 5 - ϵϿ Ͼ ϴ ϶ ϴ ϣϔϔ; 6 – ϸϴ ϴ ϶ ϸ  

 

 

30.     

 

ϘϿ  ϼϷ ϶ϿϹ ϼ  ϴ ϶ ϴ Ͼ ϴϷ Ͽ ϴ ϴ ϼ  ϴ ϼ  

ϼ Ϲ  ϴϻϿϼ Ϲ Ͻ ϶ϴ: ϴ ϶ Ϲ ϵϴϾϼ, ϴ ϸ Ϲ ϵϴϾϼ, ϴ  – 
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ϸ ϻϴ  ϼ .ϸ. ϘϿ  ϴ ϶ Ϲ ϼ  Ϸ  Ͼ ϴϷ Ͽ ϴ ϼ Ͽ ϻ  ϴ ϶ Ϲ 

ϵϴϾϼ, ϶ Ͼ  Ϸ ϶  ϴ ϶  Ͼ ϴϷ Ͽ ϴ  Ͼ Ϲ ϴ ϼϹϽ 10-17%. ϘϿ  

ϼ Ϲ ϼ ϼϾϴ ϼϼ Ϲ ϴ ϴ ϶ Ϲ ϼ  ϸ Ͼ Ͽ ϼϾ ϶ Ͻ Ϲ Ϲ Ͼ Ͻ  ϼ Ϲ Ϲ 

ϸ ϴ  ϵ ϸϴϹ  Ϻϴ Ͻ ϶ ϻϸ  ϶ ϻϸ ϸ ϶Ͼ Ͻ. ϣ Ͽ Ϲ Ͻ ϴ ϶  

 Ϲ Ϲ Ͼ  Ͼϴ϶  ϴϹ  ϶ ϴ ϶ Ϲ ϵϴϾϼ, ϷϸϹ ϸ ϶ ϸϼ  ϸ  

Ϲϵ Ϲ Ͻ Ͼ Ϲ ϴ ϼϼ (4-10%). ϛϴ Ϲ  ϴ ϶  Ͼ ϴϷ Ͽ ϴ ϴ  - 

ϸ ϻϴ  ϸϴϹ  ϶ Ϲ ϼ ϹϿ .  

 

Ϥϼ Ͼ 5– ϕϴϾ ϸϿ  ϴ ϶ Ϲ ϼ  Ͼ ϴϷ Ͽ ϴ  ϸ϶ ϸ  Ϻϴ Ϸ  ϶ ϻϸ ϴ: 
 1 – ϵϴ ϸϿ  ϸϴ ϼ Ϻϴ Ϸ  ϶ ϻϸ ϴ; 2 – Ͼ Ͽ ϼϾ ϶ϴ  Ϲ Ϲ Ͼϴ; 3, 4 –  ϶Ϲ  ϼ ϼϺ  
ϴ ϹϸϹϿϼ ϹϿ Ϲ ϼ Ϲ  ϶ ϻϸ ϴ; 5 – ϶ Ͼ ϴϸϾϴ; 6 – ϵ ϵ ϼϾ; 7 – ϸϴ ϴ 

϶ ϸ . 
 

Ϣ ϹϸϹϿ Ϲ  Ϲ Ͼ  ϴ ϶ Ϸ  ϵϴϾϴ: 

 
=  ∙ ∙∙ ∙                                                                                           (24) 

ϷϸϹ – ϴ ϸ ϶ ϸ , 3/ ; 

 – ϸ ϻϴ Ͼ ϴϷ Ͽ ϴ ϶ Ϲ Ϲ Ϲ Ϲ ϴ ϵϹϻ϶ ϸ Ͻ ϸ Ͼ , Ϸ/ 3; 

n – ϶ Ϲ , ϴ Ͼ Ϲ ϻϴϷ ϴ϶Ͽϼ϶ϴ  ϴ ϶  Ͼ ϴϷ Ͽ ϴ, ;  

B  – Ͼ Ϲ ϴ ϼ  ϴ ϶ ϴ Ͼ ϴϷ Ͽ ϴ ϶ ϴ ϶  ϵϴϾϹ, % (10-17%); 

γ – ϵ Ϲ Ͻ ϶Ϲ  ϴ ϶ ϴ Ͼ ϴϷ Ͽ ϴ, / 3, ϼ ϼ ϴϹ  ϴ϶  1,00. 

чQ
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 =  . ∙ ∙∙ ∙ = ,   

ϣ ϼ ϼ ϴϹ :  ϸ϶ϴ ϴ ϶  ϵϴϾϴ Ϲ Ͼ  8,2 3 ϸϼ  ϶ Ͻ ϼ ϸϼ  

ϹϻϹ ϶ Ͻ. 

b = 2, 54 , l = 2, 72 , ϶ ϴ Ͽ  ϴ ϶ ϴ 1,18 ,  = 1,38 . 

 

ϙ Ͼ  ϴ ϸ Ϸ  ϵϴϾϴ, 3 =  ∙
(25) 

 

ϷϸϹ Wp– Ϲ Ͼ  ϴ ϶ Ϸ  ϵϴϾϴ, 3; 

B  – Ͼ Ϲ ϴ ϼ  ϴ ϶ ϴ Ͼ ϴϷ Ͽ ϴ ϶ ϴ ϸ  ϵϴϾϹ, % (4-10%); =  , ∙ = ,   

ϣ ϼ ϼ ϴϹ : Ϲ Ϲ ϴ ϸ  ϵϴϾϴ Ϲ Ͼ  8,2 3 ϾϴϺϸ Ͻ, ϼ 

϶  ϼ ϸϼ  ϹϻϹ ϶ Ͻ. 

 

31.    

 

Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϻϸ ϴ ϹϸϹϿ Ϲ  ϾϴϾ ϼϻ϶ϹϸϹ ϼϹ Ͽ ϴϸϼ ϵϴϾ ϶ 

ϴ ϶ϹϿϼ ϼ  ϼ Ϲ ϼ϶ ϼ ϸϴ ϼ ϶ ϻϸ ϴ. 

Ϣ ϹϸϹϿ Ϲ  ϵ ϼϽ ϴ ϸ ϶ ϻϸ ϴ: 

Q϶ = F11 + F22                                                                                       (26) 

 

ϷϸϹ F1 ϼ F2 – Ͽ ϴϸϼ ϴ ϶  ϼ ϴ ϸ  ϵϴϾ ϶, 2; 

1 = 10 Ͽ/ 2; 

 2 = 5 Ͽ/ 2 – ϼ Ϲ ϼ϶ ϼ ϸϴ ϼ ϶ ϻϸ ϴ ϶ ϴ ϶ Ͻ ϼ ϴ ϸ Ͻ 

ϵϴϾϼ. 

Q϶ = 2,54·2,72·10  + 2,54·2·2,72·5 = 138,18Ͽ/                           
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ϣ  Ͽ Ϲ  Ϲϻ Ͽ ϴ  ϸϵϼ ϴϹ  ϸ϶Ϲ ϶ ϻϸ ϸ ϶Ͼϼ ( ϸ  ϴϵ  

ϼ ϸ  ϹϻϹ ϶ ) ϴ Ͼϼ ϖϞ-12 ϼϻ϶ ϸϼ ϹϿ  W = 10 3/ ϼ , ϴ   

= 15 ,  ϿϹϾ ϸ϶ϼϷϴ ϹϿ  40 Ͼϖ ,  n = 960 ϵ/ ϼ  

ϡϴ ϸϼ  Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϻϸ ϴ ϶ ϵ ϶ ϸϹ, / : 

 =  + ∙ . ∙                                                                                         (27) 

 

ϷϸϹ W– ϼϻ϶ ϸϼ ϹϿ  ϶ ϻϸ ϸ ϶Ͼϼ, 3/ ϼ ;  

 – ϸϴ϶ϿϹ ϼϹ ϶ ϵ ϶ ϸϹ, ϴ϶ Ϲ 1,5 ϾϷ / 2;  

d – ϸϼϴ Ϲ  ϵ ϶ ϸϴ, 80 . 

 =  ., + ∙ . ∙ , = ,  /  

 

Ϣ ϹϸϹϿ Ϲ  ϶Ϲ  ϶ ϻϸ ϴ, ϸ ϹϷ  Ϲ Ϲϻ ϵ ϶ ϸ ϶ Ϲ Ϲ ϼϹ ϴ ϴ: 

 = ∙ ∙ 𝛾                                                                                                (28) 

 

ϷϸϹ  – ϸϹϿ Ͻ ϶Ϲ  Ϸ  ϶ ϻϸ ϴ, ϴ϶ Ͻ 1,9 ϾϷ/ 3. 

 = ∙ ∙ , = ,  /  

 

Ϣ ϹϸϹϿ Ϲ  Ϲ ϼ ϸϴ϶ϿϹ ϼ  ϶ ϻϸ ϴ: 

 =  , ∙ ∙ ∙∙                                                                                                                                                     (29) 

ϷϸϹ  – Ͼ ϼ ϼϹ  ϼ϶ϿϹ ϼ , ϼ Ͻ ϴ϶  1,2; 

 l – ϸϿϼ ϴ ϵ ϶ ϸϴ, ; =  , ∙ , ∙ , ∙, ∙ = ,  /  

 

Ϣ ϹϸϹϿ Ϲ  Ϲ ϼ ϴ ϴ ϶ ϴ  ϴ  ϼ ϴϿϼ ϼϼ 

Ϸ Ͽ  Ͼ ϿϹ , .϶ ϸ. :  = , ∙ ∑ 𝜉                                                                                        (30) 

ϷϸϹ V – Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϻϸ ϴ ϶ ϵ ϶ ϸϹ; 
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– ϴ Ͼ ϼ ϼϹ ϶ Ϲ  ϼ϶ϿϹ ϼϽ; 

= 1,5 .n = 1,5 . 3 = 4,5 (n– ϼ Ͽ  Ͼ ϿϹ , ϴ϶ Ϲ ϼ Ͽ  ϴ ϶ Ϸ  ϼ 

ϴ ϸ  ϵϴϾ ϶). = , ∙ , ∙ , =  . .  

 

Ϟ Ϲ ϴϷϼ ϴϿ Ϸ  ϶ ϻϸ ϶ ϸϴ  d = 80 . ϧ ϴϼ϶ϴ  ϶Ϲ ϶ϿϹ ϼ  

ϸϼϴ Ϲ ϴ ϼ 50 ., ϼ Ϲ ϴ Ͼ ϶ = 38 , ϴ Ͽ ϷϴϹ  ϴ ϶ϻϴϼ  

ϴ ϼ  500  ϸ Ϲ Ϲ Ͼϴ ϼ ϴ ϶  ϵϴϾ ϶ ϼ  ϸ  ϴ ϸ  

ϵϴϾ ϶. ϘϿ  ϻϴϷ ϻϾϼ ϴ ϶  ϵϴϾ ϶ ϹϴϷϹ ϴ ϼ ϼ Ϲ  ϶ϴϷ Ϲ Ͼ  

Ϸ ϻ ϸ Ϲ  1 . ϥ Ϲ Ͼϼ ϼ ϸ  ϺϹϿϹϻ ϵϹ  ϵϴϾ ϶ Ͼ ϶ϴ  

Ͼϼ Ͽ ϽϾϼ ϼ Ͽϼ Ͼϴ ϼ. 

 

32.        

  

 

Ϣ ϹϸϹϿ Ϲ  ϸϼϴ Ϲ  ϸ Ϸ  ϸ϶ ϸ ϹϷ  ϶ ϸ ϶ ϸϴ: 

 =  √ ∙𝑞∙                                                                                                         (31) 

ϷϸϹ q– ϴ ϸ ϶ ϸ  ϶ ϶ ϸ ϶ ϸϹ, 3/ ; 

 =   √ ∙ ,, ∙ , = ,   

ϼ ϼ ϴϹ  ϸϼϴ Ϲ  ϸ Ϸ  ϸ϶ ϸ ϹϷ  ϶ ϸ ϶ ϸϴ 600 . 

 

Ϙϼϴ Ϲ  ϺϹ Ϸ  ϴ Ͼϴ: 

                                                                                      (32) 

ϼ ϼ ϴϹ  ϸϼϴ Ϲ  ϺϹ Ϸ  ϴ Ͼϴ 300 . 

 

 

 



d 3,02/6,0
2
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Ϙϼ ϴ ϼ Ϲ ϸϴ϶ϿϹ ϼϹ ϶ ϸ  ϶ ϶ ϸ ϶ ϸϹ, : 

                                                                            (33) 

 

Ϙϼ ϴ ϼ Ϲ ϸϴ϶ϿϹ ϼϹ ϶ ϸ  ϶ ϺϹ  ϴ ϾϹ: 

                                                                             (34) 

 

ϣ Ϲ ϼ ϴ ϴ ϶ ϺϹ  ϴ ϾϹ: 

                                                                          (35) 

ϷϸϹ  ϼ  – Ͼ ϼ ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶Ϲ ϶Ϲ  ϶ ϵϹ 

ϴϿ Ϸ  Ϲ Ϲ ϼ  ϼ ϶ ϺϹ Ͻ ϴ ϼ ϵ ϶ ϸϴ.    

ϫ  ϸ ϶ϿϹ ϶ Ϲ  Ͽ ϶ϼ  h  = 0,30,4  

 

ϣϿ ϴϸ   Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  ϶ ϸ ϶ ϸϴ, 2: 

                                                                         (36) 

 

ϣϿ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  ϺϹ Ϸ  ϴ Ͼϴ, 2: 

                                                                         (37) 

 

Ϣ Ϲ ϼϹ Ͽ ϴϸϹϽ Ϲ Ϲ ϼϽ: 

2                                                                                                                                          (38) 

 

Ϥϴϻ  Ϲ Ͼ ϶ ϹϽ ϶ ϸ  ϶ Ϲϻ Ϲ ϴ , : 

                                                       (39) 

 

g
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1,1

2

22
1

1 
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4
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ϷϸϹ Ͼ ϼ ϼϹ  ϴ ϸϴ; 

h = 10,2 . 

 

33.    

 

ϣ ϼϷ ϶ϿϹ ϼϹ ϼϻ϶Ϲ Ͼ ϶ Ϸ  Ͽ Ͼϴ ϼϿϼ ϴ ϶ ϴ ϼ ϶ ϵ  

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ϲ  ϼϻ϶Ϲ Ͼ ϶ Ϸ  ϻ Ͻ ϶ϴ ϻϴ϶ϼ ϼ   ϶ϼϸϴ ϼ Ͼϴ Ϲ ϶ϴ 

϶ϴ Ϸ  ϸ Ͼ ϴ, ϴ ϸϴ ϼϻ϶Ϲ ϼ ϹϹ ϶϶ ϸϴ ϼ .ϸ. ϣ ϼ Ϲ ϴϿϼϻ ϶ϴ  

ϴϵϺϹ ϼϼ ϼϻ϶Ϲ Ͼ ϶  Ͽ Ͼ  ϹϾ ϼ  Ϲ  Ͼ Ϸ  ϴ Ϲ ϼ , 

 ϼϻ Ͻ ϶ ϸϿ  ϶ ϸϴ Ϲ ϴ ϼ ϼ Ͼϼ ϼϻ϶Ϲ Ͼ ϶ Ϸ  Ͽ Ͼϴ, 

Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϼ  Ϲ ϴϿ Ͼ, ϴ ϸ  ϵϴϾ ϶ ϼ ϸ ϻϴ ϴ ϸϿ  Ϲ ϻϼϼ. 

Ϝϻ϶Ϲ Ͼ ϶ Ϲ Ͽ Ͼ  ϼϻ϶Ϲ ϼϷϴ ϼ ϹϿ  ϴ ϴ ϴ ϶ ϿϹ ϼ Ͼϼ ϴ ϴ϶Ͽ Ϲ  

϶ ϵϴϾϼ  Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϼ  Ϲ Ϲ Ϲ ϼ϶ϴ ϼϹ , Ϲ ϶Ͽ Ϲ  ϼ ϼ 

ϼ Ͼ Ͽ ϼ Ϸ  ϴ ϴ. ϣ ϼ Ϲ Ϲ  ϴϾϺϹ Ϲ Ϲ Ϲ ϼ϶ϴ ϼϹ Ϻϴ  ϶ ϻϸ  

ϼ Ͽ ϴ ϼ Ϲ ϴϿϾϴ ϼ. 

ϙ Ͼ  ϵϴϾϴ ϸϿ  ϼϷ ϶ϿϹ ϼ  ϼϻ϶Ϲ Ͼ ϶ Ϸ  Ͽ Ͼϴ: = 𝑞 ∙ ∙∙ ∙                                                                                                 (40) 

ϷϸϹ bu= 5% – Ͼ Ϲ ϴ ϼ  ϼϻ϶Ϲ Ͼ ϶ Ϸ  Ͽ Ͼϴ; 

 = 37,5 Ϸ/Ͽ – ϸ ϻϴ ϹϴϷϹ ϴ; 

 = , ∙ ∙ ,∙ ∙ = ,   

ϣ ϼ ϼ ϴϹ  ϸ϶ϴ ϵϴϾϴ Ͼ ϷϿ Ͻ  Ϲ Ͼ  7,4 3. 

 

Ϙϼϴ Ϲ  ϵϴϾϴ: 𝑑 =  √ ∙ =  √ , ∙, = ,                                                                        (41) 

 

Ϡ  ϸ϶ϼϷϴ ϹϿ  Ϲ ϴϿ Ͼ  Ϸ ϼϻ ϴϿ ϼ Ͽ ϴ ϼ, Ͼϖ  𝑁 = , ∙ 𝜌 ∙ ℎ ∙ ∙ 𝑑 ∙ 𝑧 ∙ 𝜂 ∙ 𝜓                                                             (42) 

ϷϸϹ = 1000 ϾϷ/ 3 ϵ Ϲ Ͻ ϶Ϲ  ϴ ϶ ϴ; 

 98,0



55 
 

 h = 0,25  – ϶ ϴ Ͽ ϴ ϼ; 

 n = 0,67 – ϼ Ͽ  ϵ ϶ Ϲ ϴϿϾϼ; 

 d0  – ϸϼϴ Ϲ   Ͼ Ϻ ϼ, ϼ ϶ϴϹ Ͻ Ͼ  Ͽ ϴ ϼ; 

 z = 2 – ϼ Ͽ  Ͽ ϴ ϹϽ ϴ ϶ϴϿ  Ϲ ϴϿϾϼ; 

  = 0,6 – ϞϣϘ; 

  = 1,344 – Ͼ ϼ ϼϹ  Ϲ ϴ ϶ϹϿϼ Ϲ ϼ  ϼ ϺϼϸϾ ϼ 

Ϲ Ϲ Ϲ ϴϹ Ͻ Ϲ ϴϿϾϼ. 

 𝑁 = , ∙ ∙ , ∙ , ∙ , ∙ ∙ , ∙ , = ,   

 

34.   

 

ϘϿ  ϴ Ϲ ϼ  Ͼ ϴϷ Ͽ ϴ ϼ ϼϻ϶Ϲ ϼ Ϲ ϵ ϸϼ  Ͻ ϶  ϾϿϴϸϴ, 

ϴ ϼ ϴ Ϸ  ϴ 15–30  ϴϼϵ Ͽ  Ϲϵ  ϶ ϹϴϷϹ ϴ . 

ϣϿ ϴϸ  ϾϿϴϸϴ Ͼ ϴϷ Ͽ ϶, 2: 

 =  ∙ ∙ ∙∙ ∙ℎ ∙                                                                                         (43) 

 

ϷϸϹ =15  –  ϸ ϿϺϼ ϹϿ  ϴ Ϲ ϼ  Ͼ ϴϷ Ͽ ϴ ϴ ϾϿϴϸϹ; 

=1,15 – Ͼ ϼ ϼϹ  Ϲ ϴ ϸ Ͽ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ ϸ ϶; 

 – ϸϹ Ϻϴ ϼϹ ϵϹϻ϶ ϸ Ϸ  ϸ Ͼ ϴ ϶ Ͼ ϴϷ Ͽ Ϲ; 

 – ϶ ϴ Ͽ  Ͼ ϴϷ Ͽ ϴ; 

 – ϵ Ϲ Ͻ ϶Ϲ  Ͼ ϴϷ Ͽ ϴ ϼ ϻϴϷ ϻϾϹ ϾϿϴϸϴ ϴ϶ϴϿ . 

 =  ∙ ∙ ∙ ,, ∙ ∙ ∙ , = ,   

 

ϣϿ ϴϸ  ϾϿϴϸϴ ϼϻ϶Ϲ ϼ: =  ∙ ∙ ∙∙ ∙ℎ ∙ =  ∙ ∙ ∙ ,∙ ∙ , ∙ = ,                                            (44) 

 

ϷϸϹ =15  –  ϸ ϿϺϼ ϹϿ  ϴ Ϲ ϼ  ϼϻ϶Ϲ ϼ ϴ ϾϿϴϸϹ; 



%5,33

h 2

3
0 /1,1G 
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α =1,15 – Ͼ ϼ ϼϹ  Ϲ ϴ ϸ Ͽ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ ϸ ϶; 

h  – ϶ ϴ Ͽ  ϼϻ϶Ϲ ϼ; =  / 3 – ϵ Ϲ Ͻ ϶Ϲ  ϼϻ϶Ϲ ϼ ϼ ϻϴϷ ϻϾϹ ϾϿϴϸϴ ϴ϶ϴϿ . 

 

35.    

 

ϧ Ͻ ϶  ϸϿ  ϸ ϻϼ ϶ϴ ϼ  ϹϴϷϹ ϶ ϸϹϿ   ϴ ϸ϶ϴ ϼ ϴ: 

 Ϙ ϻϴ  Ͻ ϸ ϻ  ϼ ϴ ϴ϶Ͽϼ϶ϴ  ϴ ϼ  

ϺϹ ϼ    ϴ ϸ  ϶ ϸ . 

 Ϙ ϻϴ  ϼ ϴϿ Ͻ ϸ ϻ  ϹϴϷϹ ϴ ϼ ϼϻ Ϲ Ϲ ϼϼ ϴ ϸϴ 

ϵ ϴϵϴ ϶ϴϹ Ͻ ϶ ϸ . 

Ϣϵϴ ϼ ϴ ϸ ϻϴ ϴ ϶ ϻϴ϶ϼ ϼ ϼ  ϼ  Ͼ Ͼ ϼ϶ Ϸ  Ͻ ϶ϴ Ϸ  

ϵ  ϴ ϼ ϼ ϵϹϻ ϴ ϼ. 

Ϙ ϻϼ ϶ϴ ϼϹ ϴ ϶ ϶ ϹϴϷϹ ϶ ϼϻ϶ ϸϼ  ϴ ϴ ϼ ϸ ϻϴ ϴ ϼ. 

 

ϡϴ  ϸ ϿϺ  ϸϴ϶ϴ : 

 =  𝑞 ∙ =  , ∙ =  /  

ϗϸϹ qm – ϼϻ϶ ϸϼ ϹϿ  ϴ ϼ , ϾϷ/ ;  

 

ϖ Ͼϴ Ϲ ϶Ϲ ϴ ϴ ϸ ϻϴ ϴ ϼ Ϲ Ϲ  ϴ  ϴ Ͼϼ 2ϘϤ. 

ϣ ϼϻ϶ ϸϼ ϹϿ  80/5000 Ͽ/ ,  ϸ϶ϼϷϴ ϹϿ   N = 3Ͼ϶ ., ϼ Ͽ  

ϵ ϶ ϶ ϼ  1500, ϶Ϲ  ϴ ϴ 708ϾϷ. ϖ Ͼϴ Ϲ ϶Ϲ ϹϻϹ ϶ Ϸ  Ͽ Ϻϼ  ϴ  

ϴϾ Ϸ  ϺϹ ϼ ϴ. 

 

36.  ( )  

 

ϥ Ϲ ϼ ϹϿϼ Ͽ Ϻϴ  ϸϿ  ϵ Ϸ  ϼ ϴ϶ Ϲ Ϸ  ϴ ϹϸϹϿϹ ϼ  ϹϴϷϹ ϶ 

϶ ϵ ϴϵϴ ϶ϴϹ Ͻ ϶ ϸϹ,  ϵ ϶ Ϲ  ϵ ϿϹϹ ϵ  ϹϾϴ ϼ  

ϿϹϸ ϼ  ϹϴϾ ϼϽ, ϼ ϸ ϼ  ϶ Ͼϴ Ϲ ϴ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ .  



57 
 

ϥ Ϲ Ϲ ϼϹ Ϲ ϶Ͽ Ϲ  ϶ Ϲ Ϲ ϼϼ 1-2 ϼ . ϣ ϹϾ ϼ Ϲ  ϶ Ͼ ϶  ϹϾ Ϲ 

϶Ϲ ϼϾϴϿ Ͻ (϶ϼ Ϲ϶ Ͻ) Ϲ ϼ ϹϿ . ϦϴϾ Ͻ Ϲ ϼ ϹϿ  Ϻ  ϼ ϼ ϴ  ϼ 

ϴ ϸϹ Ϲ ϵ ϿϹϹ 1400 – 1500 3/ . ϖϹ ϼϾϴϿ Ϲ Ϲ ϼ ϹϿϼ Ϸ  ϵ  

Ͼ϶ϴϸ ϴ Ϲ ϼϿϼ Ͼ ϷϿ Ϲ ϶ Ͽϴ Ϲ,  ϼ ϴ ϼϸϴϿ Ͻ ϼϿϼ Ͼ ϼ Ϲ Ͼ Ͻ ϼϺ ϹϽ 

ϴ . Ϣϵ ϴϵϴ ϶ϴϹ ϴ  ϶ ϸϴ ϸϴϹ   ϵϹ 1 ϶ ϼϺ  ϴ   

Ͼ  1–1,2 / . ϖ ϸϴ ϸϼ  Ϲ Ϲϻ Ϲ ϼ ϹϿ  ϼ ϶ ϶Ϲ ϹϽ ϴ ϼ 

Ϲ Ϲ Ϲ ϼ϶ϴϹ  ϼ ϴϹ  ϶ ϵ Ͻ Ͽ Ͼ. Ϝϻ ϵ Ϸ  Ͽ Ͼϴ ϶ ϸϴ 

ϴϹ  ϶ ϵ Ͼ ϶ Ͻ Ͼϴ ϴ . ϕ Ͼ ϶ Ͻ Ͼϴ ϴ  ϼ ϼ ϴϹ  Ͼ Ͼ ϼ϶   

Ϲ , ϵ  ϶ ϼϺ ϹϽ ϹϷ  ϴ ϼ ϴϻ Ϲ ϼϿϴ  ϵϴ 2 ϸϿ  ϶ ϸϴ ϶ ϸ . ϖ 

϶Ϲ ϼϾϴϿ  Ϲ ϼ ϹϿ  ϵϹ Ϲ ϼ϶ϴϹ  ϼ ϹϿ  Ͽ Ϲ ϴ ϶ Ϲ ϼϹ 

ϴ ϼ  ϼϻ϶Ϲ ϼ, .Ͼ. ϼ ϹϾ Ϲ ϶ Ϲ  ϸ϶ϼϺ  ϶  ϶ϻ϶Ϲ Ϲ  ϼϼ ϶ 

ϵ ϿϹ  ϶ ϸ Ϲ  ϾϹ ϶ ϸ . 

 

Ϥϼ Ͼ 6 −ϖϹ ϼϾϴϿ Ͻ (϶ϼ Ϲ϶ Ͻ) Ϲ ϼ ϹϿ : 1 – ϵ ϶ ϸ ϸϿ  ϸϴ ϼ 

ϵ ϴϵϴ ϶ϴϹ Ͻ ϶ ϸ ; 2 – Ͽ Ͼ; 3 – Ͼϴ ϴ ; 4 – ϵ϶ ϸ Ͻ ϵ ϶ ϸ; 5 – ϵ ϶ ϸ ϸϿ  

϶ ϸϴ ϶ ϸ  

 

ϣ ϼ ϼ ϴϹ  ϸϼ  Ϲ ϼ ϹϿ   ϴ ϸ  Q  = 1233,2 3/ . 

 

ϣϿ ϴϸ  Ϸ ϼϻ ϴϿ Ϸ  Ϲ Ϲ ϼ  ϶ ϶Ϲ ϹϽ ϴ ϼ Ϲ ϼ ϹϿ : 𝑡 = =  , = ,                                                                            (45) 

ϷϸϹ V  = 90100 /  – Ͼ  ϶ ϸ ϹϷ  ϸ϶ϼϺϹ ϼ  ϶ ϸ ; 
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ϥ ϴ Ͼ϶ϴϸ ϴ Ͻ ϶Ϲ ϹϽ ϴ ϼ Ϲ ϼ ϹϿ , : = √𝑡 =  √ , = ,                                                                          (46) 

Ϥϴ ϸ ϶ ϸ , ϼ ϸ ϼϽ  ϴ ϾϴϺϸ Ͻ ϼϻ ϸ϶  ϸ϶ ϸ ϼ  ϶ ϸ ϶ ϸ ϶ 

ϴ϶Ϲ  171,5 Ͽ/  ϼ ϸϼϴ Ϲ Ϲ 400  ϶ ϸ ϴ  Ͼ  V = 1,27 / .  

ϦϴϾ ϾϴϾ ϶ Ϲ ϼϽ ϸϼϴ Ϲ  ϸ϶ ϸ ϹϷ  ϵ ϶ ϸϴ  ϸ ϿϺϹ  ϵ  

0,426·0,426  Ͽ ϴϸ  ϼϺ ϹϽ ϴ ϼ Ϲ Ϲ Ͻ ϼ ϴ ϼϸ  ϴ϶ϼ : 

                                                                             (47) 

ϖ ϴ ϼϺ ϹϽ ϴ ϼ Ϲ ϼ ϹϿ , : 

                                    (48) 

ϷϸϹ    ϶ϹϿϼ ϼ ϴ Ϲ ϴϿ Ϸ  ϷϿϴ ϶ Ϲ ϼ ϹϿϹ; 
 

Ϣϵ Ϲ  ϼ ϴ ϼϸϴϿ Ͻ ϴ ϼ Ϲ ϼ ϹϿ : 

        (49) 

ϣ Ͽ Ͻ ϵ Ϲ  Ϲ ϼ ϹϿ , 3: 

                                                                        (50) 

ϷϸϹ t = 1,5 ϼ  – ϸ ϿϺϼ ϹϿ  Ϲ Ϲ ϼ  ϹϴϷϹ ϶  ϴ Ͻ ϶ ϸ . 

Ϣϵ Ϲ  ϶Ϲ ϹϽ ϴ ϼ Ϲ ϼ ϹϿ : 

 

ϖ ϴ ϶Ϲ ϹϽ ϴ ϼ Ϲ ϼ ϹϿ : 

                                                                               (51) 

ϣ Ͽ ϴ  ϶ ϴ Ϲ ϼ ϹϿ : 

                                                                     (52) 

 045

В 

 h h h   c 08 , 4 06 , 1 02 , 3      

 
f 

W 
h 

 

 
 06 , 1 

84 ,   6 

23 ,   7    

3 23 ,   7 17 ,   8 4 , 15  W W W   
     

3 4 , 15 

60 

5 , 1  ,6   616 

60 

 
t Q 

W 
  

 
 

 
 

3 17 , 8 ) 39 , 0 67 , 10 39 , 0 67 , 10 ( 18 , 3 

3 

1 
      )  = ( 

3 

1 

      f f f f h W     

02  , 3 

2 

40 
) 426 , 0 62 , 2 ( 5 , 0 

2 

) ( 5 , 0      tg ctg   h    

 

2 2 2 182 , 0 426 , 0   f     
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37.     

 

ϥϵ  ϶ ϸ  ϼϻ϶ ϸϼ  ϶ ϶Ϲ ϹϽ ϴ ϼ Ϲ ϼ ϹϿ  Ϲ ϼ Ϲ ϼϽ  

Ͽ Ͼ  Ϲ Ϲϻ ϻϴ ϿϹ Ϲ ϶Ϲ ϼ . ϥϾ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ Ͽ ϾϹ 0,6 / . 

 Ϥϴ ϸ ϶ ϸ  ϶ Ͽ ϾϹ, 3/ : 

                                                                         (53) 

ϣϿ ϴϸ  Ϻϼ϶ Ϸ  Ϲ Ϲ ϼ  Ͽ Ͼϴ, 2: 

                                                                    (54) 

 ϷϸϹ Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ Ͽ ϾϹ; 

ϖ ϴ Ͽ  ϶ ϸ  ϶ Ͽ ϾϹ, : 

                                                                                     (55) 

 ϷϸϹ ϼ ϼ ϴ Ͽ Ͼϴ; 

ϣϿ ϴϸ  ϻϴ ϿϹ  ϶Ϲ ϼϽ ϶ Ϲ Ͼϴ  Ͽ Ͼϴ, 2: 

                                                                   (56) 

ϷϸϹ Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϸ   Ϲ Ϲϻ ϶Ϲ ϼ  Ͽ Ͼϴ; 

 

ϣϿ ϴϸ  ϸ Ϸ  ϶Ϲ ϼ , 2: 

                                                                    (57) 

 ϷϸϹ ϸϼϴ Ϲ  ϶Ϲ ϼ ; 

Ϟ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ, : 

                                                                          (58) 

V /6,0

В 27,0

Vo /1

do 80

. 34 
005 , 0 

171 , 0 
 

f 

F 
n 

o 

o 
o    

2 
2 2 

005 , 0 

4 

08 , 0 14 , 3 

4 

 
d 

f o 
o 

 
  

 
 
 

2 171 , 0 

3600 1 

6 ,   616 

3600 

 

V 

Q 
F 

o 

 
o  

 
 

 
 

 

 

h 

 

 
 53 , 0 

27 , 0 

14 , 0    
 

2 14 , 0 

3600 6 , 0 

3 , 308 

3600 

 

V 

Q  

 

 
 

 
 

 
  

  
Q 

Q 
 

 / 3 , 308 

2 

6 ,  616 

2 

3    
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Ϣ ϶Ϲ ϼ  ϴ ϿϴϷϴ   ϵ Ͼ ϶ Ͻ ϶Ϲ ϼ Ͽ Ͼϴ ϴ ϷϿ ϵϼ Ϲ 110  

 ϶Ϲ ϼ ϶ ϸ  ϶ Ͽ ϾϹ ϸ  ϼ ϶Ϲ ϼ . 

ϖ Ϲ ϼϽ Ϲ ϼ Ϲ  Ͽ Ͼϴ: 

                           (59) 

ϬϴϷ ϶Ϲ ϼϽ, : 

                                                                                     (60) 

Ϥϴ ϼϹ ϹϺϸ  ϶Ϲ ϼ ϼ, : 

                                                                          (61) 

Ϝϻ ϵ Ϸ  Ͽ Ͼϴ ϶ ϸϴ ϴϹ  ϶ ϵ Ͼ ϶ Ͻ Ͼϴ ϴ . Ϥϴ ϸ ϶ ϸ , 

ϹϾϴ ϼϽ  ϶ ϸ ϹϽ ϵϹ ϸϿ  ϸϴ ϼ ϶ Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  q = 

171,5 Ͽ/ . 

ϥϾ  ϶  ϵ ϶ ϸϹ 1 / , ϶ Ϲ  Ϲϵ ϶ϴ ϼ  ϶ ϸ  Ϲ ϵ ϿϹϹ 

ϸ϶  ϼ . ϣ ϼ  ϴϿ Ͻ ϶ ϸ ϶ ϸ, ϴ Ϻ  ϸϼϴ Ϲ  480 . 

 

38.    

 

ϣϿ ϴϸ  Ϸ ϼϻ ϴϿ  Ͻ ϼϾ ϶ ϶ Ͽϴ Ϲ ϹϸϹϿ Ϲ   ϿϹ: 

0
0

,
3,6

Q
F

U

 


                                                                                                  (62)
 

ϷϸϹ     F0 – Ͽ ϴϸ  Ϸ ϼϻ ϴϿ  Ͻ ϼϾ ϶ ϶ Ͽϴ Ϲ, 2; 

Q  – ϼϻ϶ ϸϼ ϹϿ  ϼ Ͻ ϴ ϼϼ, 3/ ; 

U0 – Ͼ  ϶ ϴϸϹ ϼ  ϶ϻ϶Ϲ ϼ, / ; 

α – Ͼ ϼ ϼϹ  ϵ Ϲ Ϸ  ϼ Ͽ ϻ ϶ϴ ϼ  Ͻ ϼϾ ϶, ϼ ϼ ϴϹ Ͻ 

ϴ϶  1,5. 

72,06,3

2,12335,1
0 


F  = 713,6 2 

 

 d l l 15 , 0 08 , 0 23 , 0 0 0      

 

n 

P 
l  
o 23 , 0 

34 

84 ,   7 

0 

   

       P    84 ,   7 ) 06 , 0 07 , 2 ( 2 62 , 2 4 ) 06 , 0 ( 2 ( 4           
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ϘϿϼ  Ͻ ϼϾ ϶ ϹϸϹϿ Ϲ   ϿϹ: 

0
0

,
H V

L
U




                                                                        (63)
 

ϷϸϹ    L0 – ϸϿϼ ϴ Ͻ ϼϾ ϶, ; 

H  – Ϲϸ  ϶ ϴ ϻ  ϴϺϸϹ ϼ , , ϼ ϼ ϴϹ  ϴ϶ Ͻ 3 ; 

V  – ϴ Ϲ ϴ  Ͼ  Ϸ ϼϻ ϴϿ Ϸ  ϸ϶ϼϺϹ ϼ  ϶ ϸ , ϸϿ   ϶ ϸ 

ϼ ϼ ϴϹ  ϴ϶ Ͻ 9 / ; 

5,0
93

0


L  = 39,6  

 

ϛϴϸϴё  ϼ ϼ Ͻ Ͻ ϼϾϴ 9 ; 

0

0
P

F
N

B L
  

 
 = 13,4

546
85,1339




                                                                   (64)
 

ϣ ϼ ϼ ϴϹ  1 ϴϵ ϼϽ Ͻ ϼϾ ϼ ϸϼ  ϹϻϹ ϶ Ͻ. 

ϗ ϼϻ ϴϿ Ϲ Ͻ ϼϾϼ ϹϾ ϼ Ϲ   Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϼ  ϸϴϿϹ ϼϹ  

ϴϸϾϴ, ϵϹϻ ϶ ϾϿ Ϲ ϼ  ϸϴ ϼ ϶ ϸ  ϶ Ͻ ϼϾ. ϣ ϸ ϿϺϼ ϹϿ  ϴϵ  

Ͻ ϼϾϴ ϹϺϸ  ϼ Ͼϴ ϼ ϼ ϼ ϴϹ  12 . 

 

ϖ  ϻ  ϴϾ ϿϹ ϼ  ϼ Ͽ Ϲ ϼ  ϴϸϾϴ ϹϸϹϿ   ϿϹ: 

.Н.
.Н.

0

,
W

H
f


                                                                                              (65)

 

ϷϸϹ  H . . – ϶ ϴ ϻ  ϴϾ ϿϹ ϼ  ϼ Ͽ Ϲ ϼ  ϴϸϾϴ, ; 

f0 – Ͽ ϴϸ  ϸ Ϸ  Ͻ ϼϾϴ, 2; 

0 0 6f L B    54·6 =324 2 




 ВЧ

N

Q
W

)(
..

                                                                                     (66)
 

ϷϸϹ   TP –  Ϲ ϼ ϸ ϴϵ  Ͻ ϼϾϴ ϹϺϸ  ϵ ϴ ϼ ϴϸϾϴ, ; 

δ – Ϲϸ   ϶ ϹϽ ϶ Ϲ ϴϸ Ͻ ϴ ϼ Ͼ Ϲ ϴ ϼ  ϶ ϸ  ϼ 

ϸ ϿϺϼ ϹϿ ϼ ϼ Ϲ ϶ϴϿ ϶ ϹϺϸ  ϵ ϴ ϼ; 
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M –  ϶ ϸ , ϶ ϸ ϹϽ ϼϻ Ͻ ϼϾϴ Ϸ/ 3, ϼ ϼ ϴϹ  10 Ϸ/ 3; 

C  – Ͼ Ϲ ϴ ϼ  ϶ϻ϶Ϲ Ϲ  ϶Ϲ Ϲ ϶ ϶ ϶ ϸϹ, Ϸ/ 3, ϴ ϼ  ϶  

Ͻ ϼϾ. 

 

В 0 K KД 0,25 ,C M K B     
                                                               (67)

 

ϷϸϹ     0 – Ͼ Ͽϼ Ϲ ϶  ϶ϻ϶Ϲ Ϲ  ϶Ϲ Ϲ ϶ ϶ ϼ ϸ Ͻ ϶ ϸϹ, Ϸ/ 3; 

К – ϸ ϻϴ Ͼ ϴϷ Ͽ ϴ  ϵϹϻ϶ ϸ  ϸ Ͼ , Ϸ/ 3; 

KК – Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ͻ ϸϿ  ϼ Ϲ Ϸ  Ϲ Ͼϼ Ͽ Ϸ  

ϴϿ ϼ ϼ  – 0,5; 

– ϶Ϲ  ϼ ϸ Ͻ ϶ ϸ , Ϸ ϴϸ; 

B  – Ͼ Ͽϼ Ϲ ϶  Ϲ ϴ ϶ ϼ  ϶Ϲ Ϲ ϶, ϶϶ ϸϼ   ϼϻ϶Ϲ , Ϸ/ 3; 

 

Д 23,33Д 23,33 35 ;B
К

     = 074,21049,14
4,0

049,14
 Ϸ/ 3

                                                 (68)
 

Cϖ = 300 +0,5 · 40 + 0,25 · 55 +21,074 = 354,824 Ϸ/ 3 

..W = 12 · 1855,18 (354,824 – 10)/4 · 32000 = 59,973 3 

.Н.H  = 59,973/324 =0,19  

ϣ Ͽ  ϶  Ͻ ϼϾϴ ϹϸϹϿ Ϲ   ϿϹ: 

H = H  + H . . + H ,                                                                                    
(69)

 

ϷϸϹ     H– Ͽ ϴ  ϶ ϴ Ͻ ϼϾϴ, ; 

H  – ϼ ϹϿ ϴ  ϶ ϴ, ϴ϶ ϴ  0,4 ; 

H =3 +0,19 +0,4 = 5,9  

 

 

 

 



63 
 

39.        

 

 

Ϟϴ Ϲ ϴ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϴ ϴ϶Ͽϼ϶ϴϹ  Ϲ Ϲϸ ϶Ϲ  ϶ 

Ϲ Ϲ ϸ Ͻ ϴ ϼ Ϸ ϼϻ ϴϿ Ϸ  Ͻ ϼϾϴ, ϼ Ͽ  Ͼϴ Ϲ  ϴ϶  ϼ Ͽ  

Ͻ ϼϾ ϶. 

 

 

Ϥϼ Ͼ  7 - Ͼϴ Ϲ ϴ Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϶ Ϲ ϴ  ϶ Ϸ ϼϻ ϴϿ Ͻ 

Ͻ ϼϾ: 1 – ϵ ϶ ϸ ϸϿ  ϶ ϸϴ ϶ ϸ  ϼϻ Ͻ ϼϾϴ; 2 – ϸ϶Ϲ Ͻ ϺϹϿ ϵ; 3 – 

Ϲ ϼ ϶ϴ Ͻ ϵ ϶ ϸ ϸϿ  ϸϴϿϹ ϼ  ϴϸϾϴ;4 – Ϲ ϼ ϶ϴ Ͻ 

ϴ ϹϸϹϿϼ ϹϿ Ͻ ϵ ϶ ϸ; 5 – ϵ ϶ ϸ ϸϿ  ϸϴ ϼ ϼ ϸ Ͻ ϶ ϸ ; 6 – 

ϵ ϶ ϸ ϸϿ  ϶ ϸϴ ϴϸϾϴ; 7 – ϻϸϴ ϼϹ ϼϿ ϶ 

 

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϸ϶ϼϺϹ ϼ  Ͼϴ ϶ ϶Ϲ ϼϾϴϿ  ϴ ϴ϶ϿϹ ϼϼ ϶ Ͼϴ Ϲ Ϲ 

ϴϼ϶ϴϹ  Ϲ ϴ ϴ϶Ͽ ϼϹ Ϲ ϹϷ ϸϾϼ. ϥϾ  ϶ ϸ ϹϷ  Ͼϴ 

ϼ ϼ ϴϹ  ϸϿ   ϶ ϸ 1,5 / . 

 

 

ϣϿ ϴϸ  ϸ Ͻ Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϹϸϹϿ   ϿϹ: 

P

X

NV,

Q
 F 




63
,                                                                                          (70) 
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ϷϸϹ   F – Ͽ ϴϸ  ϸ Ͻ Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ , 2; 

QX – ϼϻ϶ ϸϼ ϹϿ  ϼ Ͻ ϴ ϼϼ, 3/ ; 

V – Ͼ  ϶ ϸ ϹϷ  Ͼϴ, / ; 

NP – ϼ Ͽ  Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ , ϴ϶ Ϲ ϼ Ͽ  Ͻ ϼϾ ϶, NP = 2; 

107,4
21,53,6

1233,2



F  2. 

 

Ϭϼ ϼ  Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϼ ϼ ϴϹ  ϴ϶ Ͻ ϼ ϼ Ϲ 

Ͻ ϼϾϴ.  ϘϿϼ  Ͼϴ Ϲ  ϹϸϹϿ Ϲ   ϿϹ: 

B

F
LK  = 12

9

107,4
 .                                                                                    (71) 

 

ϖ  Ͼϴ Ϲ  ϼ ϼ ϴϹ  ϴ϶ Ͻ ϶ Ϲ Ͻ ϼϾϴ HК = 5,9 . 

Ϥϴ ϹϸϹϿϹ ϼϹ ϶ ϸ  ϶ Ͼϴ Ϲ Ϲ Ϲ ϶Ͽ Ϲ    Ϲ ϼ ϶ϴ  

ϵ, ϴ ϼϹ ϹϺϸ  Ͼ ϼ ϼ ϼ ϴ  ϴ϶  1,5 . Ϣ ϶Ϲ ϼ  ϶ 

ϵϴ  ϸϼϴ Ϲ  25 , ϴ ϴ϶ϿϹ Ϲ Ϸ ϼϻ ϴϿ . Ϣϵ ϴ  Ͽ ϴϸ  

϶Ϲ ϼϽ ϴ϶Ͽ Ϲ  35 % Ͽ ϴϸϼ Ϲ Ϲ ϼ  ϴ ϹϸϹϿϼ ϹϿ Ͻ ϵ . 

Ϙϼϴ Ϲ  ϴ ϹϸϹϿϼ ϹϿ  ϵ ϸϵϼ ϴϹ   ϴϵϿϼ ϴ  ϬϹ϶ϹϿϹ϶ϴ  ϴ ϸ  

϶ ϸ Ͻ ϵϹ ϴ϶  q1  = 57,2 Ͽ/  ϼ Ͼ ϼ ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ ϹϸϹϿϴ  0,5 – 

0,6 / . D = 350 , V = 0,55 / , i= 0,00256. 

ϣϿ ϴϸ  ϶ Ϲ  ϶Ϲ ϼϽ ϶ ϸ Ͻ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϵϹ ϹϸϹϿ   

ϿϹ: 

4
30

2

0

Dπ
,F


 ,                                                                                            (72) 

0 0F
 

  0,3 ∙ 0,04
4

(0,35)3,14 2


  2. 

 

Ϣϵ ϹϹ ϼ Ͽ  ϶Ϲ ϼϽ ϴ ϸ Ͻ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϵϹ ϹϸϹϿ Ϲ   

ϿϹ: 

2
0

04

dπ
F

 n 



                                                                                                      (73) 
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ϷϸϹ d0 – ϸϼϴ Ϲ  ϶Ϲ ϼ , ; 

n = 
0,000491

0,04 82 . 

 

ϣ ϼ ϼ ϴϹ  82 ϶Ϲ ϼ  ϴ ϸ  ϴ ϹϸϹϿϼ ϹϿ  ϵ . Ϣ ϶Ϲ ϼ  ϴ 

ϵϹ ϴ ϿϴϷϴϹ  ϶ ϸ϶ϴ ϸϴ  ϴϷ : 

0,292
41

12
0 

n

L
l K . 

 

Ϝϻ Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϶ ϸϴ ϴϹ  ϶ Ͻ ϼϾ Ϲ Ϲϻ 

ϻϴ ϿϹ Ͻ ϶ ϸ Ͽϼ϶, ϷϿ ϵϼ  Ϸ ϺϹ ϼ  Ͼ Ϸ  ϹϸϹϿ Ϲ   ϿϹ: 

в
в

,
q

h
V B




                                                                                                     (74) 

 

ϷϸϹ   q – ϴ ϸ ϶ ϸ  ϶ ϸ Ͻ Ͼϴ Ϲ Ϲ, 3/ , 

V϶ – Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  Ϲ Ϲϻ ϶ ϸ Ͽϼ϶, ϼ ϼ ϴϹ  ϸϿ   ϶ ϸ 

0,05  / ; 

 





5,60,05

171,5
Bh 0,38                                                                                      (75) 

 

ϖ  Ͼϴ Ϲ  Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  Ϲ ϵ ϸϼ  ϶ϹϿϼ ϼ  ϴ 9 , ϴ 

Ͽ ϴϽ ϵ ϴ ϶ ϸ  ϼ ϶ϾϹ ϸ Ϸ  ϼϿ ϴ HϾ=5,99 , ϶ ϴ 

Ͻ ϼϾϴ H  = 5,89 . 
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40.      

 

 

Ϥϼ Ͼ  8 – Ϣ ϶Ϲ Ͽϼ ϹϿ   ϶ϻ϶Ϲ Ϲ  Ͽ Ϲ  ϴϸϾϴ:  1 – Ͼ ϼϸ  ϶Ϲ Ͽϼ ϹϿϼ; 

2 – ϴϸϾ Ͽ ϼ ϹϿ ; 3 – ϸϴ ϴ ϼ ϸ Ͻ ϶ ϸ ; 4 – ϵ Ϲ Ͼϴ ϴ  ϸϿ  ϶ ϸϴ 

϶Ϲ ϿϹ Ͻ ϶ ϸ ; 5 – ϶ ϸ ϴϸϾϴ ϼϻ ϴϸϾ Ͽ ϼ ϹϿ ; 6 – ϶ ϸ ϶Ϲ ϿϹ Ͻ ϶ ϸ  ϼϻ 

ϴϸϾ Ͽ ϼ ϹϿ ; 7 – ϴϸϾ ϼϹ Ϲ Ͼ ϴ 

 

ϠϴϾ ϼ ϴϿ ϴ  Ͼ Ϲ ϴ ϼ  ϶ϻ϶Ϲ ϼ ϶ ϶ ϸϹ, ϴ ϹϽ ϶ ϶Ϲ Ͽϼ ϹϿ : 

 =  + К + 0,25 +  = 450 Ϸ/Ͽ. 

 

ϷϸϹ   – Ͼ Ͽϼ Ϲ ϶  ϶ϻ϶Ϲ Ϲ  ϶Ϲ Ϲ ϶ ϶ ϶ ϸϹ = 380 Ϸ/Ͽ; 

К – Ϲ Ϲ϶ ϸ ϽϾ ϼ Ϲ , ϴ϶ Ͻ ϸϿ  ϼ Ϲ Ϸ  ϴϿ ϼ ϼ  = 0,55; 

 – ϸ ϻϴ Ͼ ϴϷ Ͽ ϴ ϶ Ϲ Ϲ Ϲ Ϲ ϴ ϵϹϻ϶ ϸ Ͻ ϸ Ͼ , Ϸ/ 3; 

0,25  – ϶Ϲ  ϼ ϸ Ͻ ϶ ϸ  ϶ Ϸ ϴϸ ϴ ; 

 – Ͼ Ͽϼ Ϲ ϶  Ϲ ϴ ϶ ϼ  ϶Ϲ Ϲ ϶, ϶϶ ϸϼ   ϼϻ϶Ϲ . 

 

Ϟ Ͽϼ Ϲ ϶  ϶ ϸ , Ϲ Ϲ Ϲ ϼ ϵ Ϲ ϶ ϸ : 

 𝑞 = 𝐾 ∙ − ,                                                                                                   (76) 

ϷϸϹ  Kp – Ͼ ϼ ϼϹ  ϴϻϵϴ϶ϿϹ ϼ  ϴϸϾϴ (1,2 – 1,5); 
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δ  – Ϲϸ  Ͼ Ϲ ϴ ϼ  ϶ϻ϶Ϲ Ϲ  ϶Ϲ Ϲ ϶ ϶ ϴϸϾ Ͽ ϼ ϹϿϹ; 

m – Ͼ Ͽϼ Ϲ ϶  ϶ϻ϶Ϲ ϼ ϶ ϶ ϸϹ, ϶ ϸ ϹϽ ϿϹ ϵ ϴϵ Ͼϼ ϶ ϶Ϲ Ͽϼ ϹϿϹ, 

ϴ϶  (8 – 12) Ϸ/Ͽ. 

 𝑞 = , ∙ − ∙ % = , % 

 

ϣ Ϲ  ϶ ϸ  ϼ ϶ϾϹ  ϶Ϲ Ͽϼ ϹϿϹϽ: 

 ∆𝑞 =  ∙𝑞 = , ∙ , = ,   

 

41.    

 

ϣϿ ϴϸϼ ϶Ϲ Ͽϼ ϹϿ  ϴ ϼ ϶ϴ  ϸϿ  ϻϼ ϹϷ  Ϲ ϼ ϸϴ ϵϹϻ Ϲ ϴ 

ϴ ϸ ϶ ϴ Ͽϼ϶Ͼ  Ͽϼ  ϻϹϿϹ  ϴ ϴϺϸϹ ϼϽ ϼ ϸϿ  ϿϹ ϹϷ  Ϲ ϼ ϸϴ: 

 =  К ∙𝑞, ∙ +  −К ∙𝑞, ∙ ∙ ,                                                                         (77) 

 

ϷϸϹ α – Ͼ ϼ ϼϹ  ϼϺϹ ϼ  Ͼ ϼ ϶ ϸ ϹϷ  Ͼϴ ϶ 

϶Ϲ ϼϾϴϿ  ϴϸϾ Ͽ ϼ ϹϿϹ  ϴ϶ Ϲ ϼ   Ͼ  ϶ ϻ ϿϹ ϶Ϲ ϿϹ ϼ  

= 0,9; 

К – Ͼ ϼ ϼϹ  ϴ ϹϸϹϿϹ ϼ  ϶ ϸ  ϹϺϸ  ϻ Ͻ ϶Ϲ ϿϹ ϼ  ϼ 

ϴϸϾ Ͽ ϼ ϹϿϹ ; 

V  – Ͼ  ϶ ϸ ϹϷ  Ͼϴ ϶ ϻ Ϲ ϶Ϲ ϿϹ ϼ , / ; 

q  – ϴ ϸ  ϶ ϸ  ϵϹϻ Ϲ ϴ ϴ ϸ ϶ ϴ Ͽϼ϶ Ͽϼ  ϼ ϻϹϿϹ  

ϴ ϴϺϸϹ ϼϽ = 1192,4 3/ . 

 =  , ∙ ,, ∙ , +  − , ∙ ,, ∙ , ∙ ,  =  .  
 

Ϟ Ͽϼ Ϲ ϶  ϶ϻ϶Ϲ Ϲ  ϶Ϲ Ϲ ϶, ϴ ϼ  ϶ ϶Ϲ Ͽϼ ϹϿ  ϶ ϻϼ ϼϽ 

Ϲ ϼ ϸ ϴ϶ : =  + ∙ +  , + И = ,  / . 
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ϣ ϼ ϼ ϴϹ  4 ϶Ϲ Ͽϼ ϹϿ   ϸ϶  Ͼ ϼϸ ϴ ϼ ϾϴϺϸ Ͻ. 

 

ϣϿ ϴϸ  ϾϴϺϸ Ϸ  ϼϻ ϸ϶  Ͼ ϼϸ ϶ ϴ϶ ϴ: = = ,   

 

Ϭϼ ϼ ϴ Ͼ ϼϸ ϴ ϶Ϲ Ͽϼ ϹϿ  ϴ϶ ϴ 3,0 , Ϸϸϴ ϸϿϼ ϴ Ͼ ϼϸ ϴ: = ,, = ,   ≈ 10  

 

ϣϿ ϴϸ  ϴϸϾ Ͽ ϼ ϹϿ  ϴ϶ ϴ: 

 = =   

 

Ϭϼ ϼ ϴ ϴϸϾ Ͽ ϼ ϹϿ  ϹϸϹϿ Ϲ  ϼϻ ϶ ϴϺϹ ϼ : 

 = , = ,   

 

ϖ ϸ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϸ ϴ Ͻ Ͼ ϿϿϹϾ  ϶ ϼϺ ϹϽ ϴ ϼ Ͼ ϼϸ ϶ 

϶Ϲ Ͽϼ ϹϿ  ϴ ϼ ϶ϴϹ  ϴ ϴ ϸ ϶ ϸ .  𝑞 = , = , = ,  /  

 

ϦϴϾ ϾϴϾ, Ͼ  ϶ ϸϴ ϶ ϸ  ϶ ϸ ϴ Ͻ Ͼ ϿϿϹϾ  Ϲ ϸ ϿϺ ϴ ϵ  

ϵ Ͽ Ϲ 6 / ϹϾ, ϴ Ͼ  ϶ ϸϴ Ϲ ϵ ϿϹϹ 0,5 / , ϼ ϼ ϴϹ  Ͼ ϿϿϹϾ  

ϹϿϹ Ͼ ϼ Ϲ Ͼ Ͻ , ϼϽ ϼϻ ϸ϶  ϵd =  250 , ϼ ϴ ϸ  ϶ ϸ  

34,2 Ͽ/ , Ͼ  ϶ ϸϴ 0,64 / . 

ϖ ϴ ϴϿϹ ϴ Ͼϴ d= 200 , ϼ ϴ ϸϹ 11,4 Ͽ/ , Ͼ  V =  0,34 / .  

ϥϾ  ϶ ϸϴ ϶ ϸ  ϼϻ ϶Ϲ ϼϽ ϴ ϸϼ  ϶ ϹϸϹϿϴ  1,5 – 2 / , 

ϼ ϼ ϴϹ  V = 2,0 / . 

ϣϿ ϴϸ  ϶Ϲ ϼϽ ϴ ϹϸϹϿϼ ϹϿ Ϸ  Ͼ ϿϿϹϾ ϴ ϴ϶ϼ :  

 = 𝑞 ∙ = , ∙ , = ,  =   
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ϣ ϼ ϼ ϴϹ  ϸϼϴ Ϲ  ϶Ϲ ϼϽ d = 20 . 

 

ϣϿ ϴϸ  ϸ Ϸ  ϶Ϲ ϼ  : = ,  = ,   

 

Ϟ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ: 

 =  , =   

 

Ϣ Ϲ ϼϹ  Ͽ ϴϸϹϽ ϶ Ϲ  ϶Ϲ ϼϽ ϶ ϴ ϹϸϹϿϼ ϹϿ  

Ͼ ϿϿϹϾ Ϲ Ͼ Ͽ ϴϸϼ ϹϷ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ : 

 ∙ 𝐷 = ∙ = ∙ ,, = ,  

Ϧ.Ϲ. ϴ ϸϼ  ϶ ϹϸϹϿϴ  (0,3 – 0,4). 

 

Ϥϴ ϼϹ ϹϺϸ  ϼ ϶Ϲ ϼϽ ϶ ϾϴϺϸ  ϸ : 

 =  = ∙ , =  = ,   < ,   ,                                            (78) 

 

42.      

 

Ϥϴ ϸ ϶ ϸ  ϴ ϾϴϺϸ Ͻ ϺϹϿ ϵ: 𝑞 =  ∙𝑄
                                                                                                       (79) 

 𝑞 =  , ∙ ,  = , = ,  /  

 

Ϭϼ ϼ ϴ ϺϹϿ ϵϴ Ϸ Ͽ Ϸ  Ϲ Ϲ ϼ : 

 = , ∙ 𝑞 ,                                                                                                (80)  

 = , ∙ , , = ,   

Ϣ ϶Ϲ ϼ  ϴϻ Ϲ ϴ   ϶ Ϲ ϹϽ Ϲ ϺϹϿ ϵϴ ϴ 7  ϼϺϹ ϹϷ  

϶Ϲ ϹϽ Ͼ Ͼϼ, Ϸϸϴ ϷϿ ϵϼ ϴ ϺϹϿ ϵϴ ϶ ϴ ϴϿϹ ϼ ϶ Ͼ Ϲ ϵ ϸϹ  ϴ϶ ϴ: 
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 ℎ = + , ∙ = + , ∙ , = ,   

 ℎ = + , ∙ = + , ∙ , = ,   

 

ϣϿ ϴϸ  ϶Ϲ ϼϽ ϶ Ϲ ϾϹ ϺϹϿ ϵϴ: 

 ∑ = 𝑞𝜇√ ∙𝑞∙                                                                                                (81) 

 

ϷϸϹ n – ϴϻ  ϶ ϹϽ ϶ ϶Ϲ Ͽϼ ϹϿϹ ϼ ϺϹϿ ϵϹ, ϴ϶ Ϲ 0,05 ; 

μ – Ͼ ϼ ϼϹ  ϴ ϸϴ, ϴ϶ Ͻ 0,65. 

 

 ∑ = ,, √ ∙ , ∙ , = ,  =   

 

ϣ ϼ ϸϼϴ Ϲ Ϲ ϾϴϺϸ Ϸ  ϶Ϲ ϼ  20  ϼ ϹϷ  Ͽ ϴϸϼ = ,  

Ͼ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ ϵ ϸϹ  ϴ϶ : 

 =  ∑ =  . =  

 

ϬϴϷ ϶Ϲ ϼϽ: 

 =  =  . = .  = ,    
 

43.   

 

ϣϿ ϴϸ  ϴϸϾ Ͽ ϼ ϹϿ  Ͼ  ϹϸϹϿ Ϲ   Q: = − , ∙                                                                                (82) 

 = − , ∙ , =  /  

 

ϷϸϹ  – ϴ ϸ ϶ ϸ  ϼ ϸ ϼϽ  ϴ ϸ  Ͼ . ϥ ϾϴϺϸ Ͻ  ϶ 

ϴϸϾ Ͽ ϼ ϹϿ  ϴϹ  Q’ = 28 3/   ϼϻϵ  ϴϸϾ . 
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ϣϿ ϴϸ  ϴϸϾ Ͽ ϼ ϹϿ  Ͼ   ϾϴϺϸ Ͻ  

ϴϸϾ Ͽ ϼ ϹϿ  ϴ϶ ϴ: 

 =  ′ =  = ,   

 

ϷϸϹ V  – Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϸ   ϴϸϾ  ϶ Ͼ ϴ , ϴ϶ ϴ  (36 – 54) / . 

ϣ ϼ ϼ ϴϹ  ϶  Ͼ , ϴ϶  0,2 . 

Ϣϵ ϴ  ϸϿϼ ϴ ϼ   ϾϴϺϸ Ͻ   ϴϸϾ Ͽ ϼ ϹϿ  =  ,, = ,  . 

ϧ ϴϼ϶ϴϹ   ϾϴϺϸ Ͻ   10 Ͼ  ϴϻ Ϲ  0,2  0,345. 

ϣ ϼ ϸϿϼ Ϲ ϴϸϾ Ͽ ϼ ϹϿ  9,4  ϼ 10 Ͼ ϴ , ϴϷ ϼ Ͼ   

Ϸ ϼϻ ϴϿϼ ϴ϶ϼ  0,94 , ϴ ϼϹ ϹϺϸ  Ϲϸ ϼ ϼ Ͼ ϴ ϼ ϼ ϼ ϼ Ϲ 

Ͼ ϴ 0,345  ϵ ϸϹ  ϴ϶ ϴ 0,94-0,345=0,595 . 

 

44.        

 

Ϥϴ ϸ ϶ ϸ  Ϲ Ϲϻ ϾϴϺϸ  ϵ  ϸ ϴ  ϵ  ϴ϶ϼ : =  −К ∙ −
                                                                                       (83) 

 

ϷϸϹ – Ϲ  ϶ ϸ  ϼ ( ϵ Ϲ ϴϸϾϴ) ϸ ϶ϾϹ ϸ Ϸ  ϶Ϲ Ͽϼ ϹϿ . 

ϖ ϹϷ  ϵ ϸ϶Ϲ. =  − , ∙ , − ,  = = ,  /  

 

ϣ ϼ ϼ ϴϹ  ϸϼϴ Ϲ  d= 175 , Ϸϸϴ V = 0,39 3/ . 

ϣ ϼ ϸϼϴ Ϲ Ϲ ϶Ϲ ϼ  d=18  ϼ Ͼ ϼ ϶ ϸϴ ϶ ϸ  ϶ ϼ  1,5  

ϸ ϿϺ ϴ ϵ : 

 ∑ = , , = ,  =    
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ϣϿ ϴϸ  ϾϴϺϸ Ϸ  ϶Ϲ ϼ  f  = 2,54 2. Ϟ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ: =  ∑ =  , = ,  

 

ϣ ϼ ϼ ϴϹ  ϸ϶ϴϸ ϴ  ϶Ϲ ϼϽ  ϴϷ : 

 =  . = .   

 

ϨϴϾ ϼ Ϲ Ͼϴ  Ͼ  ϶ ϸ  ϶ ϸϴ ϶ ϶Ϲ ϼ : =  𝑞∙ =  ,, ∙ = , > ,  

 

45.    

 

ϖ ϴ ϶Ϲ Ͽϼ ϹϿ   Ϲ ϴ ϶ ϸ ϴ ϹϸϹϿϼ ϹϿ Ϸ  Ͼ ϿϿϹϾ ϴ ϸ  

϶Ϲ ϹϽ Ͼ Ͼϼ ϶ ϸ ϵ  Ͽ Ͼ ϶ ϴ϶ ϴ: 

 =  − 𝑡𝑞𝛼                                                                                               (84) 

 

ϗϸϹ  – ϼ ϼ ϴ Ͼ ϼϸ ϴ ϶Ϲ Ͽϼ ϹϿ ; 

 – ϼ ϼ ϴ ϸ Ϸ  ϺϹϿ ϵϴ; 

α – Ϲ ϴϿ Ͻ Ϸ Ͽ, ϵ ϴϻ Ϲ Ͻ ϼ, ϶ϹϸϹ ϼ  ϼ 

϶ ϸ ϴ ϹϸϹϿϼ ϹϿ Ϸ  Ͼ ϿϿϹϾ ϴ Ͼ ϶Ϲ ϼ  Ͼϴ  Ͼ Ͼ 

϶ ϸ ϵ  ϺϹϿ ϵ ϶ ϴ϶Ϲ : =  , −  ∙ ,𝑡𝑞  = ,, = ,   

 

ϥ Ϲ  ϶  ϶ Ϲ ϼ  ϶  ϶ ϸ  ϶ ϶Ϲ Ͽϼ ϹϿϹ ϼ ϶ϾϹ 

ϼϿ ϴ Ͽ ϴ  ϶ ϴ ϶Ϲ Ͽϼ ϹϿ  ϴ϶ ϴ: 

 =  ,   

ϖ ϴ ϼ ϴ ϼϸϴϿ Ͻ ϴ ϼ ϶Ϲ Ͽϼ ϹϿ  ϴ϶ ϴ:  
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ℎ =  − 𝛼𝑡 𝛼 = , − ,∙ , = ,   

ϖ ϴ ϼ ϴ ϼϸϴϿ Ͻ ϴ ϼ ϴ϶ ϴ 1,86 . 

 

ϖ ϴ ϻ ϴ ϶ϻ϶Ϲ Ϲ Ϸ  ϴ Ͼϴ ϶ Ϲ Ϲ Ϲ ϸϴ ϴϾϿ  Ϲ Ͼ ϶ 

϶Ϲ ϼϾϴϿ Ϲ, ϼ ϴ϶ ϴ: ℎ =  −  ℎ −  ℎ                                                                         (85) 

 

ϷϸϹ ℎ  – ϶ ϴ ϻ  ϶Ϲ ϿϹ ϼ  (1,5 – 2) ; 

  – ϶ ϴ ϶Ϲ Ͽϼ ϹϿ  ϴ϶ ϴ  5,49 . ℎ =  , −  −  , = ,   

 

ϣ Ͽ ϴ  ϶ ϴ ϻ  ϶ϻ϶Ϲ Ϲ Ϸ  ϴϸϾϴ: ℎ = ℎ + ℎ
                                                                                         (86) 

 ℎ = , + ,  = ,   

 

ϖϹ  Ͼ Ͼ  ϴϸϾ ϼϹ  Ͼ  ϴ ϿϴϷϴϹ  ϴ 1,71  ϼϺϹ 

϶Ϲ ϼ ϶ ϸ  ϶ ϶Ϲ Ͽϼ ϹϿϹ. Ϧ Ϸϸϴ ϼϺ  Ͼ Ͼϴ ϼ  Ͼ  ϵ ϸϹ  

ϴϻ Ϲ ϴ  ϴ ϶ Ϲ 5,49 – 1,71 = 3,78   ϸ ϴ ϶Ϲ Ͽϼ ϹϿ , ϼϺ  Ͼ Ͼϴ 

ϼ  Ͼ  ϴ ϿϴϷϴϹ  ϴ ϶ Ϲ 3,58   ϶Ϲ ϼ ϶Ϲ Ͽϼ ϹϿ . 

ϡϼϻ ϴϸϾ ϼϹ  Ͼ  ϴ ϿϴϷϴϹ  ϴ 5,49 – (1,86+1,71+0,2) = 1,72 

 ϶ Ϲ Ϲ Ϲ ϸϴ ϴϾϿ  Ϲ Ͼ ϻ  ϶ϻ϶Ϲ Ϲ Ϸ  ϴϸϾϴ ϶ ϶Ϲ ϼϾϴϿ Ϲ, 

 ϶ Ͽ Ϲ ϶Ϲ ϶ Ϲ  Ϲϵ ϶ϴ ϼ . 

 

46.        

 

Ϙϼϴ Ϲ  ϵ ϴ ϼ ϶ϴ  ϼϻ Ͽ ϶ϼ  ϶ϹϸϹ ϼ  ϴϾ ϼ϶ ϹϷ  ϴϸϾϴ 

϶ Ϲ Ϲ ϼϼ 15 – 20 ϼ . 0,25 – 0,33 Ϸ ϼ Ͼ ϼ ϶ Ͼ Ϲ ϵ  Ϲ Ϲ ϹϹ 1 / . 
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ϣ ϼ ϵ Ϲ Ϲ ϴϸϾ Ͽ ϼ ϹϿ  58,8 3 ϼ Ϻ Ϲ ϼϼ ϻϴ 20 ϼ  Ϲ Ϲϻ 

ϾϴϺϸ  ϴϸϾ ϵ  ϵ  ϾϴϹ  ϴ ϸ: 

 =  𝑡                                                                                                         (87) 

 =  ,∙ ,  = , ⁄ = , /  

ϣ ϼ ϼ ϴϹ  ϸϼϴ Ϲ  ϵ d = 175 . 

ϥϾ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ Ͼ Ϲ ϵ  V = 1,17 / . 

 

ϣϿ ϴϸ  ϶Ϲ ϼϽ ϼ Ͼ ϼ  V  = 3  /  ϴ϶ϼ : 

 ∑ =  𝑞𝑣 =  , = ,  =   

ϣ ϼ ϼ ϴϹ  ϶Ϲ ϼ  ϸϼϴ Ϲ  d=20  ϼ Ͽ ϴϸ  3,14 2. 

 

Ϟ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ: 

 =  , =   

 

ϣ ϼ ϼ ϴϹ  26 ϶Ϲ ϼϽ  ϴϷ  ϼ: = , = ,   < ,   

 

47.    

 

Ϣ ϹϸϹϿϹ ϼϹ Ϲ  ϴ ϴ ϶ ϴ ϹϸϹϿϼ ϹϿ  Ͼ ϿϿϹϾ Ϲ: 

 ℎ =  , , ∙                                                                                                     (88) 

 

ϷϸϹ W – Ϲ ϼϹ  ϶ Ϲ  Ͽ ϴϸϹϽ ϶Ϲ ϼϽ ϶ ϵϹ Ͼ Ͽ ϴϸϼ 

ϹϷ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ . 

 ℎ =  ,, , ∙  , ,   = ,   
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Ϣ ϹϸϹϿϹ ϼϹ Ϲ  ϴ ϴ ϶ ϶ ϸ ϵ  Ͽ Ͼϴ : 

 ℎ = , + ∙                                                                                            (89) 

 ℎ = ,, + ∙    = ,  ∙  , ,   = ,   

 

Ϣ ϹϸϹϿϹ ϼϹ Ϲ  ϴ ϴ ϶ ϸ ϴ  ϵϴ  ϸϿ  ϸϴϿϹ ϼ  ϴϸϾϴ ϼϻ 

ϴϸϾ Ͽ ϼ ϹϿ : 

 ℎ = , + ∙                                                                                            (90) 

 

ϷϸϹ V – Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ ϵϹ. 

 ℎ = ,, + ∙  , ,  = ,   

 

Ϣ ϹϸϹϿϹ ϼϹ Ϲ  ϴ ϴ ϶ ϸ ϴ  ϵϴ  ϸϿ  ϵ ϴ ϼ ϶ ϸϴ ϶ ϸ  

ϼϻ ϻ  Ͽ Ϲ ϼ : 

 ℎ = , + ∙    = ,   

 

Ϣϵ ϼϹ Ϲ ϼ ϴ ϴ ϶ ϶Ϲ Ͽϼ ϹϿϹ ϴ϶ : = , + , + , + , = ,  . 
 

48.    

 

Ϣ ϹϸϹϿϹ ϼϹ ϴϻ Ϲ ϶ ϼϿ ϴ: =  ∙ − ,  ∙ ∙ ∙ 𝑡 − ∙ 𝑡 ∙                                                   

 

ϗϸϹ   – ϿϹϻ ϴ  ϼϻ϶ ϸϼ ϹϿ  ϴ ϼϼ ϼ Ͼϼ, 3/ ; 

m –  ϸ ϿϺϼ ϹϿ  ϴϵ  ϴ ϼϼ ϶ Ϲ Ϲ ϼϼ Ͼ, ϴ ϴ ; 
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 – ϴ Ϲ ϴ  Ͼ  ϼϿ ϶ϴ ϼ  ϼ ϴϿ  ϹϺϼ Ϲ; 

n – Ͼ Ͽϼ Ϲ ϶  ϶ Ͼ ϾϴϺϸ Ϸ  ϼϿ ϴ ϶  Ͼϼ; 

W  – ϼ Ϲ ϼ϶  ϶Ͼϼ; 

t1 – ϸ ϿϺϼ ϹϿ  ϶Ͼϼ, 0,1 ; 

t2 – ϶ Ϲ   ϼϿ ϴ ϶ ϶ ϻϼ  ϶Ͼ Ͻ, 0,33 . 

 =  ,∙ , − ,  ∙ ∙ ∙ , − ∙ , ∙ , = ,, =   

 

Ϟ Ͽϼ Ϲ ϶  ϼϿ ϶ ϴ϶ : 

 𝑁 = , √ = , √ =   

 

ϣϿ ϴϸ  ϸ Ϸ  ϼϿ ϴ ϴ϶ ϴ 25 2  ϴϻ Ϲ ϴ ϼ ϶ Ͽϴ Ϲ 5 5 . 

ϥϾ  ϼϿ ϶ϴ ϼ  ϼ ϼ ϶ϴ  ϹϺϼ Ϲ: 

 = , ∙ − = , <  

 

49.     

 

ϛϴϷ ϻϾϴ ϼϿ ϶ ϼ ϴ ϷϿϴ  ϥϴ ϣϼϡ 2.1.4.1074 – 01. 

ϖ ϴ ϼϿ ϹϷ  Ͽ  h  = 1,8 . 

Ϙϼϴ Ϲ  ϻϹ Ϲ  Ͼ ϿϹϵϿϹ  ϶ ϹϸϹϿϴ  (0,8 – 2) . 

ϱϾ϶ϼ϶ϴϿϹ Ͻ ϸϼϴ Ϲ  ϻϹ Ϲ  ϼϻ Ϲ Ϲ  ϶ ϹϸϹϿϴ  (1 – 1,2) . 

Ϟ ϼ ϼϹ  Ϲ ϸ ϸ ϼ (1,5 – 1,8). 

ϣ ϸϸϹ Ϻϼ϶ϴ ϼϹ Ͽ ϼ ϼ Ϲ  ϶  500  ϼ Ͼ  ϻϹ Ϲ   2 –  

ϸ  40 . 

ϨϼϿ ϼϽ Ͽ Ͻ: Ϸ ϹϿ Ϲ ϸ  ( Ͼ϶ϼ϶ϴϿϹ Ͻ ϸϼϴ Ϲ   1,12 ϸ  

1,23, Ͼ ϼ ϼϹ  Ϲ ϸ ϸ ϼ Ϲ ϵ ϿϹϹ 2, ϼ ϼ ϴϹ  0,1 – 0,15 %  

ϴ Ϲ, ϼϻ ϹϿ ϴϹ  0,02 – 0,1 %  ϴ Ϲ, Ͽ  2,37 – 2,56 / 3 , 

ϼ  51 – 58 %. Ϙ ϵ ϴ ϸ  ϼ ϸϼ  ϶ ϞϹ Ϲ ϶ Ͼ Ͻ ϵϿϴ ϼ 
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Ϟϼ ϹϿϹ϶ Ͼ Ϸ  Ϸ Ͽ Ϸ  Ϲ ϺϸϹ ϼ  «ϘϴϿ ϼϹ Ϸ »). ϗ ϹϿ Ϲ ϸ   

϶ ϹϽ Ͼ Ϲ ϼ Ϲ   ϴϻ϶ϼ  ϶Ϲ , ϶ Ͼ  ϼ ϸ  

ϼ  ϼ ϴϵϼϿ  ϶ Ͼ  Ϲ ϴ ϼ Ϲ Ͼ  . ϱ ϼ ϶ Ͻ ϶ϴ 

ϼ Ϲ ϴϿϴ ϻ϶ Ͽ  ϼϻ϶ ϸϼ  ϼϻ ϹϷ  ϶ Ͼ ϹϾ ϼ϶ Ͻ ϼϿ ϼϽ 

ϴ Ϲ ϼϴϿ. ϥ ϴ Ͻ ϼϻ  Ͼ Ϸ  ϴ϶Ͽ Ϲ  Ϲ ϹϹ 0,25 % ϶ Ϸ ϸ ϼ 

ϼ ϼ  58 %. Ϝ Ͽ ϻ ϶ϴ ϼϹ ϸϴ Ͻ ϸ  ϶ Ͼϴ Ϲ ϶Ϲ ϻϴϷ ϻϾϼ ϼϿ ϶ 

ϻ϶ Ͽ Ϲ  Ͽ ϼ  Ͼϴ Ϲ ϶  ϼ Ͼϼ ϶ ϸ , ϶ϹϿϼ ϼ  Ͼ  ϼϿ ϴ ϼϼ, 

϶ ϼ  ϴϵϼϿ  ϴ ϴ ϶ ϸ , ϶ϹϿϼ ϼ  ϹϺ ϶ Ϲ ϼϾϿ , ϴ ϴϾ 

ϺϹ ϻ϶ Ͽ Ϲ  ϼϻϼ  ϴ ϸ  ϶  ϶ ϸ ϼ ϿϹϾ Ϲ Ϸϼϼ. 

ϣ ϸϸϹ Ϻϼ϶ϴ ϼϽ Ͽ Ͻ: ϾϹ ϴ ϻϼ . 

ϥϾ  ϼϿ ϶ϴ ϼ  V  = 1,2 – 1,4 / . 

ϥϾ  ϼϿ ϶ϴ ϼ  ϼ ϼ ϶ϴ  ϹϺϼ Ϲ V  = 1,4 – 1,7 / . 

Ϝ Ϲ ϼ϶  ϶Ͼϼ 16 – 18 Ͽ/ ∙ 2. 

 

50.     

 

Ϟ Ͽϼ Ϲ ϶  ϶ Ͻ ϶ ϸ , Ϲ ϵ ϸϼ Ϲ ϸϿ  ϸ Ϸ  ϼϿ ϴ: 𝑞 = ∙                                                                                                     (92) 

 

ϷϸϹ W – ϼ Ϲ ϼ϶  ϶Ͼϼ, Ͽ/ ∙ 2; 

F – Ͽ ϴϸ  ϼϿ ϶. 

 𝑞 = ∙ =  /  

 

Ϙϼϴ Ϲ  Ͼ ϿϿϹϾ ϴ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϼ Ϲ  ϴ϶Ϲ  600  ϼ 

Ͼ ϼ V  = 1,14 / ,  Ϲ  ϿϹϺϼ  ϶ ϹϸϹϿϴ   1 – 1,2 / . 

ϣϿ ϴϸ  ϸ ϴ ϼϿ ϴ, ϼ ϸ ϴ  ϴ ϾϴϺϸ Ϲ ϶Ϲ ϶ϿϹ ϼϹ 

ϴ ϹϸϹϿϼ ϹϿ Ͻ ϼ Ϲ  ϼ ϴ ϼϼ ϹϺϸ  ϼ ϼ m=0,27  ϼ ϴ Ϻ  

ϸϼϴ Ϲ Ϲ Ͼ ϿϿϹϾ ϴ D  = 630 , ϴ϶ϼ : 

 =  − , ∙ , = ,   
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Ϥϴ ϸ ϶ Ͻ ϶ ϸ , ϴ ϹϽ Ϲ Ϲϻ ϸ  ϶Ϲ ϼϹ ϴ϶Ͽ Ϲ : 

 = ∙ = , ∙ = ,  /   
Ϙϼϴ Ϲ  ϵ ϶Ϲ ϶ϿϹ ϼ  ϼ ϼ ϴϹ  d  = 80  (ϗϢϥϦ 3262–75), Ϸϸϴ 

V  = 1,99 Ͽ/  (1,8 – 2) Ͽ/ . 

ϖ ϼϺ ϹϽ ϴ ϼ ϶Ϲ ϶ϿϹ ϼϽ ϸ ϷϿ  45 Ͼ ϶Ϲ ϼϾϴϿϼ 

Ϲϸ ϴ ϼ϶ϴ  ϶Ϲ ϼ  d = 14 . 

Ϣ Ϲ ϼϹ Ͽ ϴϸϼ ϶ Ϲ  ϶Ϲ ϼϽ ϶ ϶Ϲ ϼ  ϴ ϹϸϹϿϼ ϹϿ Ͻ 

ϼ Ϲ  ∑f0 Ͼ Ͽ ϴϸϼ ϼϿ ϴ ϼ  ϴ϶  0,25%. 

ϣ ϼ Ͽ ϴϸϼ ϸ Ϸ  ϼϿ ϴ F= 20 2 ϴ ϴ  Ͽ ϴϸ  ϶Ϲ ϼϽ 

ϴ϶ϼ  ∑ = . ∙ = ,  =  . 

ϣ ϼ ϸϼϴ Ϲ Ϲ ϶Ϲ ϼϽ 14  Ͽ ϴϸ  ϶Ϲ ϼ  f  = 1,54 2. 

Ϣϵ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ ϶ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϼ Ϲ Ϲ ϾϴϺϸ Ϸ  

ϼϿ ϴ: 

 = ∑ = , =   

 

Ϣϵ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϶Ϲ ϶ϿϹ ϼϽ ϴ ϾϴϺϸ  ϼϿ Ϲ ϴ϶ϼ : 

 = ,, ∙ =   

 

Ϟ Ͽϼ Ϲ ϶  ϶Ϲ ϼϽ, ϼ ϸ ϹϹ  ϴ ϸ  ϶Ϲ ϶ϿϹ ϼϹ: 

 = = , =   

 

ϣ ϼ ϸϿϼ Ϲ ϸ Ϸ  ϶Ϲ ϶ϿϹ ϼ : 

 =  − , = ,  

 

ϬϴϷ ϼ ϶Ϲ ϼϽ ϴ ϶Ϲ ϶ϿϹ ϼϼ 

 =  = , =   

ϤϹϾ Ϲ ϸ Ϲ  200 – 250 . 
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Ϣ ϶Ϲ ϼ  ϴ ϿϴϷϴ  ϶ ϼϺ ϹϽ ϴ ϼ ϵ  ϶ ϸ϶ϴ ϸϴ ϸ ϷϿ  45 Ͼ 

϶Ϲ ϹϽ ϼ ϵ . 

ϘϿ  ϸϴϿϹ ϼ  ϶ ϻϸ ϴ ϼϻ ϵ ϶ ϸ ϶, ϸϴ ϼ  ϶ ϸ  ϴ ϶Ͼ  

ϼϿ ϴ Ϲϸ Ϲ  Ͼϼ ϶ ϻϸ ϼϾϼ ϸϼϴ Ϲ  75   

ϴ϶ ϴ ϼ Ϲ Ͼϼ  Ͻ ϶  ϸϿ  ϶ Ͼϴ ϶ ϻϸ ϴ. 

 

51.           

 

Ϥϴ ϸ ϶ Ͻ ϶ ϸ , ϼ ϸ ϹϽ  ϴ ϸϼ  ϺϹϿ ϵ ϼ ϼ  Ͼ Ͽϼ Ϲ ϶Ϲ 

– 3: 

 = = ,  /  

Ϥϴ ϼϹ ϹϺϸ  ϼ ϺϹϿ ϵ ϶ ϴ϶Ͽ Ϲ  4/3 = 1,33  < 2 . 

 

Ϭϼ ϼ ϴ ϺϹϿ ϵϴ ϴ϶ ϴ: = ∙ √ , +                                                                                           (93) 

 

ϷϸϹ  =1,57+  – ϶ϹϿϼ ϼ ϴ ϴ  

 – Ϲ ϼϹ ϶  Ϸ Ͽ Ͻ ϴ ϼ ϺϹϿ ϵϴ Ͼ Ͽ ϶ϼ Ϲ ϹϷ  

ϼ ϼ  ϴ϶  1–1,5; 

 – Ͼ ϼ ϼϹ  ϴ϶ Ͻ ϸϿ  ϺϹϿ ϵ ϶  Ϲ Ϸ Ͽ ϼ ϶ϴ ϼ ϼ 2,1. 

= , ∙ √ ,, + , = ,     
 

ϖ ϴ Ϸ Ͽ Ͻ ϴ ϼ ϺϹϿ ϵϴ: ℎ = , = ,   

 

ϣ ϿϹϻ ϴ  ϶ ϴ ϺϹϿ ϵϴ: ℎ = , = ,   



80 
 

Ϟ Ͼ ϼ϶ ϴ  ϶ ϴ ϺϹϿ ϵϴ  Ϲ  Ͽ ϼ  Ϲ Ͼϼ ϴ϶ ϴ: ℎ = ℎ + , = , + , = ,   

ϥϾ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ ϺϹϿ ϵϹ V = 0,61 / . 

 

ϖ ϴ Ͼ Ͼϼ ϺϹϿ ϵϴ ϴϸ ϶Ϲ  ϼϿ ϹϽ ϻϴϷ ϻϾϼ ϼ 

H=1,8 ϼ l=45%  ϿϹ: 

∆ℎ =  ∙ +  .                                                                                             (94) 

 

ϷϸϹ H – ϶ ϴ ϼϿ ϹϷ  Ͽ ; 

e – ϼ ϹϿ Ϲ ϴ ϼ Ϲ ϼϹ ϼϿ ϹϽ ϻϴϷ ϻϾϼ, %. 

∆ℎ =  , ∙ +  , = ,   

 

ϦϴϾ ϾϴϾ Ͼ Ͼ ϼ϶ ϴ  ϶ ϴ ϺϹϿ ϵϴ h  =0,64  Ϲ Ϲ ∆h  ϴ 0,11  

 ϥϡϜϣ Ϲ ϵ ϸϼ  (0,5 – 0,6) ,  ϼ ϼ ϴϹ  ∆h  = 0,7 . 

 

Ϥϴ ϸ ϶ ϸ  ϴ ϶Ͼ  ϼϿ ϴ: 

 = ∙𝑡 ∙ ∙ ∙𝑁∙ ∙ ∙ %                                                                                    (95)       

 

ϷϸϹ – ϸ ϿϺϼ ϹϿ  ϴϵ  ϼϿ ϴ ϹϺϸ  ϸ϶  ϶Ͼϴ ϼ:  

 = 0 – (t1 + t2  +t3) 

0 – ϸ ϿϺϼ ϹϿ  ϴϵ  ϼϿ ϼϾϿϴ 12 ; 

t3 – ϸ ϿϺϼ ϹϿ  ϵ ϴ Ϲ ϶ Ϸ  ϼϿ ϴ ϶ Ͼ 0,17 ; 

 = 12– (0,1+ 0,33 +0,17) = 11,4  

 

ϣ ϼ Q= 1233,2 3/ , W = 17 Ͽ/ ∙ 2, N = 5 ϼ f = 20  ϴ ϸ ϶ ϸ  ϴ 

϶Ͼ : 

 = ∙ ∙ ∙ ∙, ∙ , ∙ ∙ = , % 
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ϦϴϾ ϾϴϾ Ͼ Ͽϼ Ϲ ϶  ϼϿ ϶ Ϲ ϹϹ 6 ϼ, ϹϸϹϿ Ϲ  ϸ Ͽ ϼ ϹϿ  

϶  ϼϿ ϶  ϿϹ: 

 = ∑                                                                                                       (96) 

ϷϸϹ W – ϵϵ Ϲ  ϶ ϸ , ϴϾϴ Ͽϼ϶ϴ ϼϽ  ϻϴ ϶ Ϲ  ϶Ͼϼ ϸ Ϸ  

ϼϿ ϴ; 

∑F – ϴ ϴ  Ͽ ϴϸ  ϺϹ ϼϽ, ϶ Ͼ  ϼ ϸϼ  ϴϾ ϿϹ ϼϹ 

϶ ϸ . 

 = ,, = ,  =   

 

52.       

 

ϴ) Ϲ ϼ ϴ ϴ ϶ ϶Ϲ ϼ  ϵ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϼ Ϲ  ϼϿ ϴ ℎ = , + ∙ + ∙
                                                                               (97) 

 

ϷϸϹ Vpt – Ͼ  ϸ϶ϼϺϹ ϼ  ϶ ϸ  ϶ ϴ ϹϸϹϿϼ ϹϿ  ϵϴ , / ; ℎ = ( ,, + ) ∙ , , + , , = ,   

 

ϵ) Ϲ ϼ ϴ ϴ ϶ ϼϿ Ϲ  Ͽ Ϲ ℎ = + ∙ ∙                                                                                     (98) 

 

ϷϸϹ ϴ=0,85, ϶=0,004 – ϴ ϴ Ϲ  ϸϿ  ϸ  Ͼ  ϻϹ Ϲ   1 ϸ  2; ℎ = , + , ∙ , = ,   

 

϶) Ϲ ϼ ϴ ϴ ϶ ϸϸϹ Ϻϼ϶ϴ ϼ  Ͽ  

 ℎ = , ∙ ∙                                                                                         (99) 

 ℎ = , ∙ , ∙ = ,   
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Ϸ) Ϲ ϼ ϴ ϴ ϶ ϵ ϶ ϸϹ ϸ϶ ϸ Ϲ  ϶  ϶ ϸ  Ͼ 

ϵ Ϲ  Ͼ ϿϿϹϾ  ϴ ϹϸϹϿϼ ϹϿ Ͻ ϼ Ϲ  ϼ g= 340 Ͽ/ , d = 500 , V = 

1,63 / , i= 0,0069, Ϸϸϴ ϼ ϸϿϼ Ϲ ϵ ϶ ϸϴ 30 : 

 ℎ = 𝑖 ∙ = , ∙ = ,   

 

Ϲ) Ϲ ϼ ϴ ϴ ϴ Ϲ Ϲ ϼ϶ϿϹ ϼ  ϶ ϴ  ϴ : ℎ =  ∑ 𝜉                                                                                                  (100) 

 

ϷϸϹ ξ – Ͼ ϼ ϼϹ  Ϲ Ϸ  ϼ϶ϿϹ ϼ , ϻϴ϶ϼ ϼ   ϹϷ  ϶ϼϸϴ, 

ϴϻ Ϲ ϴ ϼ Ͼ Ͼ ϼ϶ Ϸ  ϶ Ͽ Ϲ ϼ : 

ϘϿ  Ͼ ϿϹ ϴ ξ= 0,984; 

ϘϿ  ϻϴϸ϶ϼϺϾϼ ξ = 0,26; 

ϘϿ  Ͻ ϼϾϴ ξ= 0,92; 

V – Ͼ  ϶ ϵ ϶ ϸϹ ϸϴ Ϲ  ϶  ϶ ϸ  Ͼ ϼϿ ϴ . ℎ = ∙ , + , + , ∙ ,∙ , = ,   

 

ϣ Ͽ ϴ  ϶ϹϿϼ ϼ ϴ Ϲ  ϴ ϴ ϼ ϶ϾϹ Ͼ Ϸ  ϼϿ ϴ ϴ϶ϼ : 

 ∑ ℎ = , + , + , + , + , = ,   

 

ϗϹ Ϲ ϼ Ϲ Ͼϴ  ϶ ϴ ϸ Ϲ ϴ ϶ ϸ   ϸ ϴ ϹϻϹ ϶ ϴ ϴ ϼ Ͻ ϶ ϸ  ϸ  

϶Ϲ ϹϽ ϶Ͼϼ ϺϹϿ ϵ ϶ ϸ ϼϿ ϴ ϼ ϴ϶ ϴ: ℎ = , + , + , = ,   

 

ϷϸϹ 0,7 – ϶ ϴ Ͼ Ͼϼ ϺϹϿ ϵϴ ϴϸ ϶Ϲ  ϼϿ ϴ; 

2,3 – ϶ ϴ ϻϴϷ ϻϾϼ ϼϿ ϴ; 

4,8 – ϷϿ ϵϼ ϴ ϶ ϸ  ϶ ϹϻϹ ϶ ϴ Ϲ ϼ Ͻ ϶ ϸ . 

 

ϡϴ , Ͼ Ͻ ϸ ϿϺ ϴ ϻϸϴ϶ϴ  ϵϴ  ϼ ϶ϾϹ ϼϿ ϶, ϴ϶Ϲ : 
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 =  ℎ + ∑ ℎ + ℎ = , + , + , = ,   

 

ϷϸϹ h – ϻϴ ϴ  ϴ ϴ ( ϴ Ϲ ϶ ϴ ϴϿ Ϲ ϻϴϷ ϻ Ϲ ϼϹ ϼϿ ϴ). 

 

ϘϿ  ϶Ͼϼ ϼϿ ϶ ϼ Ͽ ϻ Ϲ  ϵϴ . ϙ Ͼ  ϵϴϾϴ 

ϴ ϼ ϶ϴϹ  ϴ ϸ϶Ϲ ϶Ͼϼ: W ы  = 132,4 3. ϣ ϼ ϼ ϴϹ  ϵϴ   ϵϴϾ  

Ϲ Ͼ  300 3 Ϧϣ 901–5–44.87. 

ϡϴ  ϸϿ  ϸϴ ϼ ϶ ϸ  ϶ ϵϴ  ϴ Ϲ ϼ  ϶ Ͻ ϶ ϸ  8Ͼ18. 

ϣ ϼϻ϶ ϸϼ ϹϿ  ϴ ϴ (220 – 360) 3/ , ϴ  20,7 – 15 . 

ϖ ϸϴ ϿϹ ϶Ͼϼ ϼϿ ϴ ϸϴϹ  ϶ ϹϻϹ ϶ ϴ  ϴϾ ϼ ϹϿ , 

ϴ Ͽ ϺϹ Ͻ ϻϴ Ϲ ϼ ϼϹϽ ϼ Ͻ ϴ ϼϼ, ϴ ϼ ϴ Ͻ ϴ 2 

϶Ͼϼ – 300 3. ϛϴ Ϲ  ϴ ϴ ϼ 8Ͼ18, ϴ Ͽ ϺϹ ϼ ϶ ϴ Ͻ ϴ ϼϼ 

ϹϾϴϿ  ϶ ϸ ϸϴϹ  Ͼ Ϲ ϼ ϹϿ . Ϣ ϴϸ Ͼ, ϼ ϼ Ϸϼϸ ϿϹ϶ϴ ϶ 

ϴ ϴ϶Ͽ Ϲ  ϴ Ͼ . 

 

53.    

 

Ϣ ϹϸϹϿϹ ϼϹ ϸϼϴ Ϲ ϶ ϵ ϶ ϸ ϶ ϶ϹϸϹ  ϶ ϴϵϿϼ  22. 

 

ϦϴϵϿϼ ϴ 22 – ϗϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϴ Ϲ  ϵ ϶ ϸ ϶ 

№ 

.  
ϡϴϻ ϴ Ϲ ϼϹ ϵ ϶ ϸ ϶ Q, Ͽ/  V, /  D,  

ϤϹϾ Ϲ ϸ. 

Ͼ  

1 2 3 4 5 6 

1 ϘϿ  ϸϴ ϼ ϶Ϲ ϿϹ Ͻ ϶ ϸ  ϴ 
϶ Ϲ ϼϿ  

343 1,15 600 0,8–1,2 

2 
Ϧ ϺϹ, ϴ ϸϼ  ϼϿ  85,7 1,13 300 0,8–1,2 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  22 

1 
2 3 4 5 6 

3 ϣ ϸϴ ϴ ϼϿ ϴ ϴ ϶ ϹϻϹ ϶ ϴ  
ϼ Ͻ ϶ ϸ  (  ϶ Ϲ  ϼϿ ϶) 

343 1,63 500 1,0–1,5 

4 ϣ ϸϴ ϴ ϶ Ͻ ϶ ϸ  ϶ 
ϴ ϹϸϹϿϼ ϹϿ  ϼ Ϲ  

340 1,63 500 1,5–2,0 

5 Ϛϸ  ϶ ϸϴ ϶ Ͻ ϶ ϸ  ϶ 
Ͼ 

340 1,63 500 1,5–2,0 

6 ϘϿ  ϶ ϸϴ Ϲ ϶ Ϸ  ϼϿ ϴ ϴ  
ϸ Ϸ  ϼϿ ϴ 

87,7 1,13 300 1,0–1,5 

 

 

54.    

ϩϿ ϼ ϶ϴ ϼϹ ϶ ϸ  ϼϻ϶ ϸϼ  Ϲ Ϲϸ ϹϻϹ ϶ ϴ  ϼ Ͻ ϶ ϸ .  

 

ϘϿ  Ͽ ϼ ϶ϴ ϼ  ϴ ϶ Ͻ ϴ ϸ Ϸϼ Ͽ ϼ ϴ ϴ ϼ  ϴ϶ϼ : 

 

 ′′ =  𝑄 ∙ ′′ =  , ∙ = ,  /  

 

ϷϸϹ ′′  – ϸ ϻϴ Ϸϼ Ͽ ϼ ϴ ϴ ϼ  ϸϿ  Ͽ ϼ ϶ϴ ϼ , ϴ϶ ϴ ′′ = 1 Ϸ/ϸ 3. 

 

Ϣϵ ϼϽ ϴ ϸ Ϸϼ Ͽ ϼ ϴ ϴ ϼ  ϴ϶ϼ : 

 

 =  ′ + ′′ = , =  /  

 

ϦϴϾ ϾϴϾ ϼϻ϶ ϸϼ ϹϿ  Ͽ ϴ Ͻ Ϲ ϹϹ 250 ϾϷ/  Ϲ Ϲ ϼϹ 

ϼ  ϼϻ ϸ϶  ϻϴϿ ϶ – Ͽ ϴ Ͻ ϼ ϴ ϴ ϴ Ͻ  ϸ ϼ  ϵ ϼ  ϶ ϸ . 
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ϖ ϴ ϴ ϴ Ͻ ϴ ϶ϿϹ  ϸ϶ϴ ϶ϴϾ  Ͽ ϴ ϴ ϟϢϡϜϜ-100ϞϠ: 

ϹϸϹϿ  ϹϷ Ͽϼ ϶ϴ ϼ  ϼϻ϶ ϸϼ ϹϿ ϼ  ϴ ϸ  Ϸϼ Ͽ ϼ ϴ ϴ ϼ  2 

– 8 ϾϷ/ ; ϹϸϹϿ  ϸϴ϶ϿϹ ϼ  ϶ ϸ  ϴ ϶ ϸϹ ϺϹϾ ϴ 0,25 – 0,5 ϾϷ / 2; ϴϵ ϹϹ 

ϸϴ϶ϿϹ ϼϹ ϶ ϸ  Ϲ Ϲϸ ϺϹϾ  0,4 – 0,5 ϾϷ / 2. 

 

Ϥϼ Ͼ 9 – ϥϵ Ͻ Ϲ ϹϺ Ͽ ϴ ϴ ϟϢϡϜϜ – 100ϞϠ: 1 – Ͼ ϴ  ϻϴ Ͻ; 2 

– ϼϿ ; 3 – Ͼϴ Ϲ ϴ Ϲ ϵ ϴ ϴ ; 4 – ϾϿϴ ϴ  Ϲϸ Ͼ ϼ Ͻ; 5 – ϵϾϴ; 6 – ϴ Ϲ ; 7 – 

ϹϷ Ͽ  ϴ ϸϴ; 8 –ϾϿϴ ϴ  ϻϴ Ͻ; 9 – ϵϾϴ; 10 – ϺϹϾ ; 11 – ϴ ϶ϴϾ Ϲ ; 12 

– ϴ ϹϿ   

 

Ϟ Ͽϼ Ϲ ϶  ϴ ϶  ϼ ϴ ϸ  ϵϴϿϿ ϶: 

 n =  Q =  ,, =   

ϷϸϹ Q - ϴ ϶ Ͻ ϴ ϸ Ϸϼ Ͽ ϼ ϴ ϴ ϼ , ϾϷ/ ; 

S = 0,5-0,7 ϾϷ/  – Ϲ  Ϸϼ Ͽ ϼ ϴ ϴ ϼ   ϸ Ϸ  ϵϴϿϿ ϴ ϵϹϻ 

ϼ Ͼ ϶Ϲ Ϸ  ϸ Ϸ Ϲ϶ϴ ϼ t = 18℃. 

 

ϖ ϹϷ  ϻϴ Ͼϼ Ϲϵ Ϲ :  

 =  =   

ϷϸϹ 55 – Ϲ Ͼ  ϴ ϸϴ Ϸ  ϵϴϿϿ ϴ (ϗϢϥϦ 949–73). 
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ϖ Ϲ Ϲ ϼϼ Ͽ ϴ Ͻ ϴ ϸϼ  Ϲ Ϲ 50% Ͻ Ϲϵ ϼ ϶ 

ϵϴϿϿ ϴ  – 2 ϵϴϿϿ ϴ. 

Ϟ Ϲ Ϸ  ϼ Ͽ ϴ Ͻ Ϲϸ ϴ ϼ϶ϴϹ  ϴ Ϲ ϼϹ Ϲ  Ϸ  

ϻϴ ϴ ϴ Ͽ ϴ. Ϟ Ͽϼ Ϲ ϶  ϵϴϿϿ ϶ ϶ ϾϿϴϸϹ ϴ϶ϼ : 3 3 = 9 ϵϴϿϿ ϶. 

ϥϾϿϴϸ Ͽ ϴ ϼ ϹϹ  ϸϹϿ Ͻ ϶ ϸ. Ϣ ϶ Ͻ ϻϴ ϴ  Ͽ ϴ ϴ ϸϼ  ϴ 

ϴ ϸ  ϾϿϴϸϹ, ϴ ϼ ϴ  ϴ Ϲ  Ϲϵ  ϶ Ϸϼ Ͽ ϼ Ϲ 

ϴ ϼ :                                                                                                                                

          =  ∙ =   

Ϙ ϴ϶Ͼϴ ϵϴϿϿ ϶  ϾϿϴϸϴ ϴ ϼ  ϴ ϼ  ϼϻ϶ ϸϼ  

ϴ϶ ϵϼϿϹ . 

 

55.     

 

ϙ Ͼ  ϹϻϹ ϶ ϴ ϶ ϼ Ͻ ϶ ϸ  ϹϸϹϿ Ϲ  ϼϻ ϶ ϴϺϹ ϼ : =  + +                                                                                 (101) 

 

ϷϸϹ W – ϻϴ ϴ  ϶ ϸ  ϴ ϶Ͼ  ϼϿ ϴ ϼ ϸ ϷϼϹ Ϻϸ  ϴ ϼϼ, 3; 

W  – Ϻϴ ϴ  Ϲ Ͼ  ϹϻϹ ϶ ϴ ϶, 3; 

W  – ϹϷ Ͽϼ ϴ  Ϲ Ͼ  ϹϻϹ ϶ ϴ ϶ ϼ Ͻ ϶ ϸ , 3. 

 

 = + ∑ −                                                                            (102) 

 

ϷϸϹ Q  – ϴ ϶ Ͻ Ϻϴ Ͻ ϴ ϸ, 3/ ; 

Q  – ϴ Ͻ ϴ ϸ ϻϴ 3 ϴ ϴ ϴϾ ϼ ϴϿ Ϸ  ϶ ϸ ϹϵϿϹ ϼ ; 

Q1 – Ͼ Ͽϼ Ϲ ϶  ϶ ϸ , ϸϴ϶ϴϹ Ϲ ϴ ϴ ϼ ϡϥ – I.                            ∑ 𝑥 = ∙ , ∙ , ∙ , =                                        ∑ = ∙ , ∙ , ∙ , =   

 3Q  = 810                                                                                                         W = + + − =   



87 
 

Ϣ ϹϸϹϿϹ ϼϹ ϹϷ Ͽϼ ϹϽ Ϲ Ͼ ϼ:                                                                                = , − , ∙ = , %                                                                             = ∙ , = , ∙ , ∙ , =                                      = ,   

 

ϷϸϹ – ϵ Ϲ  ϶ ϸ  ϶ ϹϻϹ ϶ ϴ Ϲ ϴ ϵ ϶Ϲ Ϲ Ϻϸ  ϴ ϼϼ – 

2130,5 3. 

 

Ϣϵ ϼϽ ϵ Ϲ  ϹϻϹ ϶ ϴ ϶ ϼ Ͻ ϶ ϸ  ϴ϶ϼ : = + + , + , = ,   

ϣ ϼ ϼ ϴϹ  ϸ϶ϴ ϹϻϹ ϶ ϴ ϴ Ϲ Ͼ  W = 3000 3 ϾϴϺϸ Ͻ. 

 

56.     

 

ϤϹϷ Ͽϼ ϶ϴ ϼϹ ϸϴ ϼ ϶ Ͻ ϶ ϸ  Ͼ ϼϿ ϴ . 

ϘϿ  Ͼ Ͽ  ϻϴ Ͼ  ϸϴ ϼ ϶ Ͻ ϶ ϸ , ϴ ϸ  

϶ Ͻ ϶ ϸ  ϻϴ ϶ Ϲ  ϸ Ͻ ϶Ͼϼ ϴ ϴ ϼ  ϼ Ͼϼ ϴ ϴ϶Ͽϼ϶ϴ  

ϴ϶ ϴ ϼ Ϲ Ͼ Ϲ ϹϷ Ͽϼ ϶ϴ ϼϹ ϸϴ ϼ ϶ Ͻ ϶ ϸ  Ͼ ϼϿ ϴ . 

ϥϾ  ϼϿ ϶ϴ ϼ  Ͼ϶ ϻ  Ͽ  ϼϿ ϴ ϸ ϿϺ ϴ ϵ  Ͻ. 

ϡϴϵϿ ϸϹ ϼϹ ϻϴ Ͼ  ϼϿ ϶ϴ ϼ  ϼϻ϶ ϸϼ  ϼ ϼ 

Ͽϴ϶Ͼ ϶ Ϸ  Ͻ ϶ϴ. ϣ Ͽϴ϶ Ͼ ϸ ϿϺϹ  ϴ ϸϼ  ϶ Ϲ ϶ Ϲ  ϴ ϸ  ϼ 

 ϺϹ ϶ Ϲ. 

ϡ  Ϸ  Ϲ ϼ ϸϼ ,   ϶ Ϲ Ϲ Ͼ Ͽ ϴ ϴ ϼϼ ϼϿ  

ϻϴ Ϲ . ϥϾ  ϼϿ ϶ϴ ϼ  Ϲ Ϲ  Ϲ ϴϹ , ϶Ϲ  ϶ ϸ  ϴϸ 

Ͽ Ϲ  ϼϿ ϴ ϶ϹϿϼ ϼ϶ϴϹ , ϿϹϸ ϶ϴ ϹϿ , Ͽϴ϶Ͼ ϶ Ϲ Ͻ ϶  ϵ ϸϹ  

϶ ϴ . 

ϣ ϼ ϹϸϹϿϹ  ϴϼ϶ Ϲ  ϶ Ϲ Ͽϴ϶Ͼϴ ϵ Ͽ Ϻϼ϶ϴ ϼϽ 

Ϲ ϴϿ ϼϻ϶ ϸϼ  ϶ ϶ ϸ ϼ Ϲ  ϴ ϶Ͼ . ϣ ϶ ϴ  ϶ ϸϴ ϴϹ  

ϼϻ ϶ ϸ ϴ Ͻ ϵϴ ϼ. 
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57.        

 

ϘϿ  ϸϴϿϹ ϼ  ϼϻ ϶ ϸ  ϹϿϾ ϸϼ Ϲ  ϼ Ͼ ϿϿ ϼϸ  ϴ ϼ , Ϲ 

ϻϴϸϹ Ϻϴ  ϶ Ͻ ϼϾϴ  ϼ ϶Ϲ Ͽϼ ϹϿ , ϼ Ͽ ϻ  ϵ Ϲ Ͼ Ϲ 

ϼϿ   ϼ Ϲ Ͻ ϻϹ ϼ Ͻ ϻϴϷ ϻϾ Ͻ. ϖ ϸϴ ϴ ϼϿ  ϸ϶ ϸϼ  ϸ 

϶Ϲ  ϶ ϸ , .Ϲ. ϸ Ϲϵ Ͽ ϼ  ϴ . ϣ ϼ ϴϾ  ϵϹ ϶ϹϿϼ Ϲ ϼϹ 

ϼ϶ϿϹ ϼ  ϻϴϷ ϻϾϼ ϶ ϸ  ϼϻ ϼϿ ϶ ϼϿϼ ϶ ϶ ϸ ϼϿ ϴ ϴ ϶Ͼ  

϶ϿϹ Ϲ  ϻϴ ϵ Ͻ Ϲ Ϲ ϴ ϹϸϹϿϹ ϼϹ ϶ ϸ   ϸ Ϸϼ  ϼϿ ϴ . ϥϾ  

ϼϿ ϶ϴ ϼ  ϹϷ Ͽϼ Ϲ   ϴ ϸ  ϶ ϸ , Ϲϸ ϹϽ Ϲ Ϲϻ ϼϿ , ϴ 

ϵ ϴ  ϼϻ϶ ϸϼ ϹϿ  –  ϶  ϶ ϹϻϹ ϶ ϴ ϴ  ϼ Ͻ ϶ ϸ . ϣ  ϴϾ Ͻ 

Ϲ ϴ ϴϵ ϴ  ϶ Ϲ ϴ Ϲ ϼϿ . ϡϴ ϴ ϼ  Ϲϵ Ͽ Ͻ 

ϼϻ϶ ϸϼ ϹϿ ϼ ϼ Ϲ  ϹϷ Ͽ  Ͼ ϼ ϼϿ ϶ϴ ϼ  Ϸ  

ϸϹϽ ϶ϼ  ( Ͽϴ϶Ͼ ϶ Ϲ  ϸ ϹϿ Ͻ ϻϴ Ͽ Ͼ Ͻ ϼϿϼ Ϸϼϸ ϴ϶Ͽϼ Ϲ ϾϼϹ). 

ϥ Ϲ ϴ ϴ϶ ϴ ϼ Ϲ Ͼ Ͻ ϼ Ϲ  ϹϷ Ͽϼ ϶ϴ ϼ  ϼϻ϶ ϸϼ ϹϿ ϼ 

ϼϿ ϴ  ϴ϶ ϴ ϼ Ϲ Ͼϼ  ϻϴϸϴ ϼϾ  ϹϴϿϼϻ Ϲ  ϻϴ϶ϼ ϼ  Ͼ ϼ 

ϼϿ ϶ϴ ϼ   ϶  ϶ Ͼ  ϸ϶ ϸ Ϲ  Ͼ ϿϿϹϾ Ϲ. ϥϼ Ϲ ϴ 

ϼ Ϲ Ϲ  Ͽ Ͼ  ϶ Ϲ  Ͽ ϴ , Ͼ Ϸϸϴ ϹϺϸ  ϼϿ ϴ ϼ ϼ ϹϹ  

Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϴ  ϶ ϻ . ϖ ϴ ϶ϿϹ ϼϹ ϼϿ ϹϽ ϵ ϼ ϼϿ ϴ 

϶ ϻϴ   ϸ  Ϲ ϴ ϼϽ, ϼϻ϶ ϸϼ  ϶ ϹϸϹϿϹ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ 

 ϻϴϸϴ Ͻ ϸ ϿϺϼ ϹϿ : ϾϿ Ϲ ϼϹ ϼϿ ϴ  ϵ ϹϽ ϴϷϼ ϴϿϼ 

(0,5 – 1 ϼ ); ϶ϾϿ Ϲ ϼϹ ϶  ϴ ϶ ( ϴ Ϸ  ϹϻϹ ϶ ϴ ϴ) ϼ 

϶ ϻϸ ϸ ϶ Ͼ ϼ ϶ ϸ ϶ ϻϸ Ϲ ϶ϻ ϿϹ ϼϹ ϻϴϷ ϻϾϼ (3 – 5 ϼ ); ϾϿ Ϲ ϼϹ 

϶ ϻϸ ϸ ϶ Ͼ ( Ϲ  ϶Ͼϼ 5 – 10 ϼ ); Ͼ Ϲ ϶ Ϸ  ϼϿ ϴ ϴ ϿϹ 

϶Ͼϼ (3 – 5 ϼ ); ϶ϾϿ Ϲ ϼϹ ϼϿ ϴ ϶ ϴϵ ϼϽ ϼϾϿ (1 – 2 ϼ ). 

ϖ Ͽ Ϲ ϼϹ Ϲ Ϲ ϼ ϿϹ  Ϲ ϴ ϼϽ ϶ ϻϴ   Ͼ ϼϹ  ϼ ϻϴϾ ϼϹ  

ϼ- Ϲ ϼ ϻϴϸ϶ϼϺϹϾ ϴ ϾϴϺϸ  ϼϿ Ϲ, ϶ϾϿ Ϲ ϼϹ  ϼ ϾϿ Ϲ ϼϹ  ϴ ϶ 

ϼ ϶ ϻϸ ϸ ϶ Ͼ. ϣ ϼ ϵ Ͽ  ϼ ϿϹ ϼϿ ϶ ϶ Ͽ Ϲ ϼϹ ϼ  Ϲ ϴ ϼϽ 

϶ ϻ Ϻ  Ͽ Ͼ  ϼ ϸϼ ϴ ϼ  ϼϿϼ ϴ϶ ϴ ϼ Ϲ Ͼ  ϴ϶ϿϹ ϼϼ. 

ϖ Ͼϴ ϴϿϹ, ϸϴ Ϲ  ϶ ϸ  ϴ ϼϿ , ϴ ϴ϶Ͽϼ϶ϴ  ϶ Ϲ Ϲ   

ϿϹϾ ϼ Ϲ Ͼϼ  ϸϴ ϼϾ . ϡϴ ϵ ϶ ϸϴ  ϶ ϸϴ ϼϿ ϴ ϴ ϾϴϺϸ Ϸ  ϼϿ ϴ 
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ϴ ϴ϶Ͽϼ϶ϴ  Ϻϴ ϹϹ Ͻ ϶  ϾϴϾ ϼϻ Ϲ ϼ ϹϿ  Ͼ ϼ ϼϿ ϴ ϼϼ  

ϿϹϾ ϼ Ϲ Ͼϼ  ϸϴ ϼϾ  ϼ ϹϷ Ͽ  Ͼ ϼ  ϼϿ ϴ ϼ Ͻ ϻϴϸ϶ϼϺϾϼ. 

Ϙϴ ϼϾ ϶ Ϲ Ϲ ϴ Ͽ Ϻϼ  ϻϴϸϴ ϼϾ  ϸϿ  ϹϷ Ͽ ϶ Ͼ ϼ ϼϿ ϴ ϼϼ 

϶ Ϲ  ϼϿ ϶. ϣ ϼ ϴ Ϲ ϼϼ ϴ϶ ϶Ϲ ϼ  ϹϺϸ  ϸϴ ϹϽ ϶ ϸ   ϴ ϶ I 

ϸ Ϲ ϴ ϼ ϶ ϸ  ϼϿ ϶ϴ Ͻ ϶ ϸ , ϴ ϼ Ϲ  ϼ ϾϿ Ϲ ϼϼ ϸ Ϸ  

ϼϿ ϴ ϴ ϶Ͼ , ϶Ϲ  ϶ ϸ  ϶ Ͼϴ ϴϿϹ ϴ Ϲ  ϶ϹϿϼ ϼ϶ϴ . ϣ ϼ  

ϸϴ ϼϾ ϶ Ϲ Ϲ ϴ ϻϴϸϴϹ  ϶  ϶ϹϿϼ Ϲ  Ͼ  ϼϿ ϴ ϼϼ ϶ Ϲ  

ϴϿ  ϼϿ ϴ . ϣ  ϼ Ϲ Ϲ ϼϼ ϹϾ Ϸ  ϶ Ϲ Ϲ ϼ ϴ Ϲ Ϲ 

ϴ϶ ϶Ϲ ϼϹ ϶ ϴ ϶ϼ   ϼ ϾϴϾ   ϶  ϶ Ϲ ϶ ϸ  ϶ Ͼϴ ϴϿϹ. ϦϴϾϼ  

Ϲ  ϴ϶ ϴ ϼ Ϲ Ͼϼ ϴ ϴ϶Ͽϼ϶ϴϹ  Ͼ  ϼϿ ϴ ϼϼ, ϶Ϲ ϶ ϴ  

Ͼ ϿϹϵϴ ϼ  ϼ Ͼϴ ϶ ϸ   ϴ ϶ I ϸ Ϲ ϴ. 

ϖ Ϲ Ϲ Ϲϸ ϴ ϼ϶ϴϹ  ϴ϶ϴ ϼϽ ϴ  ϼϷ ϴϿϼϻϴ ϼ , Ͼ Ϸϸϴ Ͼ  

ϼϿ ϴ ϼϼ ϼϿϼ ϶Ϲ  ϶ Ͼϴ ϴϿϹ ϶ ϸϼ  ϻϴ ϴ ϶ϿϹ Ϲ ϹϸϹϿ .  

ϛϴϸϴ ϴ ϴ϶ ϴ ϼϻϴ ϼϼ ϼϿ ϶ ϻϴϾϿ ϴϹ  Ϲ Ͽ Ͼ  ϶ Ϲ ϴ ϼ϶  ϼ 

ϴϸϹϺ  ϴ϶ϿϹ ϼϼ Ϲ ϹϾϿ ϴ ϹϿ ϼ Ϲ ϴ ϼ ϼ,  ϼ ϶  , ϵ  

ϸ ϵϼ  ϴϾ ϼ ϴϿ Ͻ ϸ ϿϺϼ ϹϿ ϼ ϼϿ ϼϾϿϴ  ϴϼ Ϲ ϼ ϼ 

ϻϴ ϴ ϴ ϼ ϶ ϸ . 

 

58.     

 

58.1       

Ϟϴ ϸ ϴ  Ͽ ϼϻϴ ϼ  Ϲ ϶Ͽ Ϲ    ϴϿ ϺϹ Ϸ  Ͼϴ  

϶ Ϲ ϹϷ  ϼ ϼϾϴ Ϲ Ϸϼϼ, ϵ  ϶ ϼ ϹϿ , Ͼ Ͻ Ϲ ϵ ϴϻ Ϲ  

Ϲ Ϲ Ϲ Ͻ Ͼ ϿϹ Ͻ ϴ ϼ  ϶ Ͻ. ϛϴ ϼ ϴϹ ϴ  

Ͼ Ͼ ϼ  Ϲϸϼ Ϲ   ϼ ϴ ϹϿ  Ͽ  ϶ Ϲ ϹϷ  ϼ ϼϾϴ 

϶ ϿϹ Ϸ  Ͼϴ, ϴϾ  ϴ ϸϹϽ ϶ Ϲ  ϶ Ͼϴ Ϲ ϶Ϲ Ͼϴ ϸϴ. ϖ Ϲ ϴ ϸ Ϲ 

ϻϴϻϹ ϿϹ ϼϹ Ϲϸϼ Ϲ   Ͽ Ϻϼ ϹϿ  Ͽ  ϼ ϼϾϴ Ͼϴ ϴϾ,   

ϸϹϽ ϶ Ϲ  ϶ Ͼϴ Ϲ ϶Ϲ ϴ ϸϴ. 

ϖ ϸϼ Ͽ  ϹϾ Ϲ Ϲϸ Ϲ ϴ Ͼϴ ϸ ϴ  ϻϴ ϼ ϴ,   

ϻϴ ϼ ϴϹ ϴ  Ͼ Ͼ ϼ  ϼ ϴ ϸ Ϲ ϻϴϻϹ ϿϹ ϼϹ ϴ ϸ  ϶ ϿϹϾ ϼ Ϲ Ͼ  
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Ͼ ϴϾ Ϲ, ϻϴ ϼ ϴ  Ͼ ϻϼϼ ϸ ϼϷϴϹ    Ϲ ϴϿϿϼ Ϲ Ͼϼ  

϶ ϸ ϼϾ ϶, Ϲ Ϲϻ ϶ ϼ ϹϿ , ϵϹ Ϲ ϼ϶ϴ ϼϽ Ͼϴ ϸ  Ͽ ϼϻϴ ϼ . 

Ϟϴ ϸ ϴ  ϻϴ ϼ ϴ ϹϷ Ͽϼ Ϲ  Ϲ  ϸϸϹ Ϻϴ ϼ  Ϲ ϵ ϸϼ Ϸ  

ϻϴ ϼ Ϸ  Ϲ ϼϴϿϴ, Ͼ Ͻ ϼϻ Ϲ Ϲ  ϹϺϸ  Ͼ Ͼ ϼϹϽ ϼ ϿϹϾ ϸ  

ϴ϶ Ϲ ϼ  (ϱϥ). ϣ ϼϵ  ϸϿ  ϼϻ Ϲ Ϲ ϼ  Ͽ ϼϻϴ ϼ Ϸ  Ϲ ϼϴϿϴ 

ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ ϾϴϺϸ  200 Ϲ ϴ . 

Ϟϴ ϸ ϴ  ϻϴ ϼ ϴ ϼ Ͽ ϻ Ϲ  ϶ Ϲ   ϼϻ Ͽ ϼ ϼ Ͼ ϼ ϼ, 

ϴ Ϲ Ϲ ϼ ϴ ϴ Ϻ  ϶Ϲ  ϻϴ ϼ ϴϹ Ϸ  ϺϹ ϼ . 

ϣ ϶Ϲ Ϲ Ͼ ϼϹ Ϲ ϴϹ  Ϲ ϵ ϸϼ Ͻ Ͼ ϴ Ϲ Ͼ Ͽ Ͼ  ϸϾ ϶. 

ϘϿ  Ͼϴ ϸ Ͻ ϻϴ ϼ  ϴϿϼ Ͽ  Ͼϴ ϶ ϵϼ ϴ  0,01 – 0,2 ϔ/ 2. 

ϣ  Ϲ Ϲ ϴϻ Ϲ ϼ  Ͼ ϼ  ϼ Ϸ ϿϹ ϼ  Ϲ ϴϿϿϴ, Ͼϴ ϸ Ͻ Ͼ ϸ ϿϺϹ  

϶ ϻ ϴ ϴ  ϸϿ  ϵϹ Ϲ Ϲ ϼ  ϻϴ ϼ  ϺϹ ϼ . 

 

58.2      

Ϙϴ Ϲ: 

ϣϹ ϶ Ͻ ϵ ϶ ϸ: 

 Ϙϼϴ Ϲ  ϵ  (Ϙ 1) ………………………………………………….. 219  

 Ϧ Ͽ ϼ ϴ ϵ  (ϵ 1) …………………………………………………….. 6  

 ϘϿϼ ϴ ϵ ϶ ϸϴ  1……………………………………………… 3030  

 ϧϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ (ρϻ) ………………………………. 34,4 Ϣ  

 ϣϹ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ « ϵϴ-ϻϹ Ͽ » ………………..…… 1∙105 Ϣ ∙  

ϖ Ͻ ϵ ϶ ϸ: 

 Ϙϼϴ Ϲ  ϵ  (Ϙ 2) ………………………………………………….. 273  

 Ϧ Ͽ ϼ ϴ ϵ  (ϵ 2) …………………………………………………….. 7  

 ϘϿϼ ϴ ϵ ϶ ϸϴ  2……………………………………………….. 870  

 ϧϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ (ρϻ) ……………………………….34,4 Ϣ  

 ϣϹ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ « ϵϴ-ϻϹ Ͽ » ………………..…… 1∙105 Ϣ ∙  

Ϧ Ϲ ϼϽ ϵ ϶ ϸ: 

 Ϙϼϴ Ϲ  ϵ  (Ϙ 3) ………………………………………………….. 325  
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 Ϧ Ͽ ϼ ϴ ϵ  (ϵ 3) …………………………………………………….. 8  

 ϘϿϼ ϴ ϵ ϶ ϸϴ  3……………………………………………… 3013  

 ϧϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ (ρϻ) ……………………………….34,4 Ϣ  

 ϣϹ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ « ϵϴ-ϻϹ Ͽ » ………………..…… 1∙105 Ϣ ∙  

ϫϹ ϶Ϲ Ͻ ϵ ϶ ϸ: 

 Ϙϼϴ Ϲ  ϵ  (Ϙ 4) ……………………………………………….. 406.4  

 Ϧ Ͽ ϼ ϴ ϵ  (ϵ 4) …………………………………………………….. 8  

 ϘϿϼ ϴ ϵ ϶ ϸϴ  4……………………………………………… 1490  

 ϧϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ (ρϻ) ……………………………….34,4 Ϣ  

 ϣϹ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ « ϵϴ-ϻϹ Ͽ » ..…………………… 1∙105 Ϣ ∙  

 

58.3      

 

Ϟϴ ϸ  ϻϴ ϼ  ϸϻϹ  ϵ ϶ ϸ ϶ ϶Ϲ Ͻ Ͼ ϻϼϼ 

Ϲ ϶Ͽ  Ϲ  ϵ ϴϻ ϶ϴ ϼ  ϴ ϻϴ ϼ ϴϹ  Ϲ ϴϿϿϹ ϼ ϴ ϹϿ Ϸ  

ϻϴ ϼ Ϸ  Ϲ ϼϴϿϴ  Ϲ ϼ  Ͼ Ͼ Ϻϴ ϹϽ Ͼ ϻϼ Ͻ ϹϸϹ 

(Ͼϴ ϸ ϴ  Ͽ ϼϻϴ ϼ ). 

ϘϿ  Ϸ  ϵ ϶ ϸ Ϲϸϼ   ϼ ϴ ϹϿ  Ͽ  ϶ Ϲ ϹϷ  

ϼ ϼϾϴ Ϸ  Ͼϴ, ϴϾ   ϸϹϽ ϶ Ϲ  ϶ Ͼϴ Ϲ ϶Ϲ Ͼϴ ϸϴ, ϴ 

Ͽ Ϻϼ ϹϿ Ͻ Ͽ  ϼ ϼϾϴ Ϲϸϼ   ϴ ϸ  ϻϴϻϹ Ͽϼ ϹϿϹ  ϸ 

ϸϹϽ ϶ϼϹ  ϴϻ ϼ Ϲ ϼϴϿ ϶ « ϵϴ–ϻϹ Ͽ », Ͼ ϼϻ Ϸ ϴ ϶ ϹϾϴϹ  ϶ 

ϵ ϶ ϸ, ϻϴ ϼ ϴ  ϹϷ   Ͼ ϻϼϼ. 

Ϟϴ ϸ  ϻϴ ϼ  ϼ Ͽ ϻ  ϶ Ϲ   ϴ Ϻ ϼ ϼϻ Ͽ ϼ ϼ 

Ͼ ϼ ϼ,  Ϲ ϴϹ  Ϲ ϵ ϸϼ Ͻ Ͼ ϴ Ϲ Ͼ Ͽ Ͼ  ϸϾ ϶. ϣ  Ϲ Ϲ 

ϴϻ Ϲ ϼ  Ͼ ϼ  ϶ Ϲ Ϲ Ͼ Ͽ ϴ ϴ ϼϼ ϼ Ϸ ϿϹ ϼ  Ϲ ϴϿϿϴ Ͼϴ ϸ Ͻ 

Ͼ ϸ ϿϺϹ  ϶ ϻ ϴ ϴ  ϸϿ  ϵϹ Ϲ Ϲ ϼ  ϻϴ ϼ  ϵ ϶ ϸϴ. 
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Ϥϼ Ͼ 10 – ϥ Ϲ ϴ Ͼϴ ϸ Ͻ ϻϴ ϼ  ϸϻϹ Ϸ  ϵ ϶ ϸϴ ϼ ϸϼϴϷ ϴ ϴ 

ϴ ϹϸϹϿϹ ϼ  ϴϻ ϼ Ϲ ϼϴϿ ϶ « ϵϴ–ϻϹ Ͽ »: 1- ϵ ϶ ϸ, 2-Ͼϴ ϸ ϴ  

ϴ ϼ , 3-ϸ Ϲ ϴϺ ϴ  ϿϹϾ Ͽϼ ϼ , 4-ϴ ϸ Ϲ ϻϴϻϹ ϿϹ ϼϹ. 

 

ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ ϻϴ ϼ Ͻ ϴϻ ϼ  Ϲ ϼϴϿ ϶ ϴ ϸϼ   

Ͼϼ ϸ Ϲ ϴϺϴ, ϿϹϺϴ ϹϽ ϼ϶ ϴ ϸϴ. ϣ  Ϲ Ϲ ϸϴϿϹ ϼ   Ͼϼ ϸ Ϲ ϴϺϴ 

϶ϸ Ͽ  ϵ ϶ ϸϴ ϻ ϴ Ϲ ϼϹ ϴϿ ϺϹ Ͻ ϴϻ ϼ Ϲ ϼϴϿ ϶ Ϲ ϴϹ . 

ϘϿ  ϼϻ Ͽϼ ϶ϴ  ϵ ϶ ϸ ϶ ϻ ϴ ϼ ϹϿ Ϲ ϶ Ϲ ϼϹ ϴϿ ϺϹ Ͻ 

ϴϻ ϼ Ϲ ϼϴϿ ϶ Ͼϴϻ ϶ϴϹ  ϶ Ϲϸ Ϲ ϶Ͽϼ ϼϹ ϴ ϴϸϷϹϻϼ  Ͼ ϼ  Ͼ 

Ϲ ϴϿϿ . 
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58.4     

 

Ϣ ϶ ϼ ϿϹ Ϲ ϴ ϼ ϴ ϶Ͼϼ Ͼϴ ϸ Ͻ ϻϴ ϼ  ϶Ͽ : Ͼϴ ϸ ϴ  

ϴ ϼ  (ϼ ϼϾ Ϸ  Ͼϴ), ϴ ϸ Ϲ ϻϴϻϹ ϿϹ ϼϹ ϼ ϸ Ϲ ϴϺ ϴ  

ϿϹϾ Ͽϼ ϼ . 

ϘϿ  ϴ Ϲ ϴ ϧϞϛ ϿϹϸ ϶ϴ ϹϿ  ϹϸϹϿ : 

 ϣϹ ϶ϼ Ϲ ϴ ϴ Ϲ  ( ϸ Ͽ Ϲ ϼ϶ϿϹ ϼϹ ϵ ϶ ϸϴ ϼ 

Ϲ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ « ϵϴ–-ϻϹ Ͽ »), ϴ ϻϴ Ϲ  ϶ ϼ Ϲ 

ϴ ϴ Ϲ  (϶ ϸ Ϲ ϼ϶ϿϹ ϼϹ ϵ ϶ ϸϴ ϼ ϴ  

ϴ ϴ Ϲ ϼ  ϶ϸ Ͽ  ϵ ϶ ϸϴ); 

 Ϥϴ ϼϹ ϹϺϸ  ϵ ϶ ϸ  ϼ ϴ ϸ  ϻϴϻϹ ϿϹ ϼϹ ; 

 ϥϼϿϴ Ͼϴ Ͼϴ ϸ Ͻ ϴ ϶Ͼϼ; 

 ϣϴ ϴ Ϲ  ϴ ϸ Ϸ  ϻϴϻϹ ϿϹ ϼ ; 

 ϣϴ ϴ Ϲ  ϸ Ϲ ϴϺ Ͻ ϿϹϾ Ͽϼ ϼϼ; 

 ϣϴ ϴ Ϲ  Ͼϴ ϸ Ͻ ϴ ϼϼ. 

 

58.5    

 

ϱϿϹϾ ϼ Ϲ ϾϼϹ ϴ ϴ Ϲ  ϵ ϶ ϸϴ ϵ Ϲϸϼ  ϶ Ϲϵ  ϶ Ϲ 

Ϲ Ϲ ϶ϼ Ϲ ϼ ϶ ϼ Ϲ ϴ ϴ Ϲ . 

ϣ ϸ Ͽ Ϲ ϼ϶ϿϹ ϼϹ ϵ ϶ ϸϴ, R , Ϣ / , ϴ ϸϼ   ϿϹ: = −                                                                                                                                                       (103) 

ϷϸϹ 𝜌  - ϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ Ϲ ϴϿϿϴ ϸϿ  ϴϿϼ ρ  = 0,098 Ϣ  ∙ 2/ . 

 = ,, − ∙ = ∙  − Ϣ /  

 = ,, − ∙ = , ∙  −  Ϣ /  = ,, − ∙ = , ∙  −  Ϣ /  
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 = ,, , − ∙ = , ∙  −  Ϣ /  

ϣϹ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ (R ), « ϵϴ–ϻϹ Ͽ » ϸϿ  ϼϿϹ Ϸ  ϼ ϴ 

ϻϴ ϼ Ϸ  Ͼ ϼ  Ͽ ϼ Ͻ 0,35  ϴ϶  1 ∙ 10-5 Ϣ  ∙ 2. 

ϣ  ϴ ϴ Ϲ ϼ  Ͼϴ ϶ϸ Ͽ  ϵ ϶ ϸϴ, 

ϴ ϴϾ Ϲ ϼϻ  ϺϹ  ϻ  Ͼϴ ϸ Ͻ ϻϴ ϼ  α, 1/ , ϴ ϼ ϶ϴ  

 ϿϹ: 

 𝛼 = √ 𝑇                                                                                                        (104) 

 𝛼 = √ , ∙ −∙ = , ∙ − 1/  

 𝛼 = √ , ∙ −∙ = , ∙ − 1/  

 𝛼 = √ , ∙ −∙ = , ∙ − 1/  

 𝛼 = √ , ∙ −∙ = , ∙ − 1/  

 

ϖ ϸ Ϲ ϼ϶ϿϹ ϼϹ ϵ ϶ ϸϴ ϶ ϾϹ ϸ Ϲ ϴϺϴ ϼ ϸϼ ϴϾ ϶  

ϿϹϾ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϴ  ϿϹ϶ Ϸ  ϼ ϴ϶ Ϸ  ϿϹ ϴ ϻϴ ϼ ϴϹ Ϸ  ϵ ϶ ϸϴ 

Z , Ϣ , ϴ ϸ   ϿϹ: 𝑍 = √ ∙
                                                                                                  (105)           𝑍 = √ , ∙ − ∙ ∙ = ,                                                                  𝑍 = √ , ∙ − ∙ ∙ = ,                                                                 𝑍 = √ , ∙ − ∙ ∙ = ,                                                                  𝑍 = √ , ∙ − ∙ ∙ = ,   
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58.6      

 

ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ ϧϞϛ ϺϹ  ϻϴ ϼ Ͻ ϻ  ϴ϶ ϴ 1550 . 

ϼ ϼ ϴϿ  ϴϿ ϺϹ  ϴϻ  Ϲ ϼϴϿ ϶ « ϵϴ–ϻϹ Ͽ » Umin, ϖ, 

ϴ ϼ ϶ϴ   ϿϹ: 

Umin = Umax – Ul= -1,22 – (-0,67) = -0,55 ϖ                                             (106) 

 

ϷϸϹ Umax – ϴϾ ϼ ϴϿ Ͻ ϻϴ ϼ Ͻ Ϲ ϼϴϿ, ϖ; 

Ul – Ϲϸ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ Ϲ ϼϴϿϴ « ϵϴ–ϻϹ Ͽ », ϖ. 

 

ϠϴϾ ϼ ϴϿ  ϸ ϼ  ϴϻ  Ϲ ϼϴϿ ϶ « ϵϴ–ϻϹ Ͽ » Umax, ϖ, 

ϹϸϹϿ   ϿϹ: 

Umax = Umax3 – Ul= -1,52 – (-0,57) = -0,95 ϖ                                         (107) 

 

Ϟ ϴ ϴϽ ϹϹ ϴ ϼϹ  ϵ ϶ ϸϴ ϸ  ϴ ϸ Ϸ  ϻϴϻϹ ϿϹ ϼ  γ , 

ϴ ϸ  ϼϻ ϴ϶ Ϲ ϼ : 

 𝛾 =  К ∙ 𝑖 ∙ ∙ 𝛼∙ ∙ 𝑎𝑥−К ∙ 𝑖 ∙ 𝛼                                                                          (108) 

 

ϷϸϹ К – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶ϻϴϼ ϶Ͽϼ ϼϹ Ϲϸ ϼ  Ͼϴ ϸ  

ϴ ϶ Ͼ, ϴ϶ Ϲ 1; 

ρ  – ϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ ϻϹ Ͽϼ, ϴ϶ Ϲ 34,4 Ϣ ; 

l –  ϺϹ  ϿϹ ϴ ϻϴ ϼ , ϴ϶ Ϲ:  

1 –  =  ; 

2 –  =  ; 

3 –  = ,  ; 

4 –  =  ; 
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𝛾 =  ∙ , ∙ , ∙ , , ∙ − ∙∙ , ∙ , , − ∙ , ∙ , , ∙ − ∙ = ,   

𝛾 =  ∙ , ∙ , ∙ , , ∙ − ∙∙ , ∙ , , − ∙ , ∙ , , ∙ − ∙ = ,   

𝛾 =  ∙ , ∙ , ∙ , , ∙ − ∙ ,∙ , ∙ , , − ∙ , ∙ , , ∙ − ∙ , = ,   

𝛾 =  ∙ , ∙ , ∙ , , ∙ − ∙∙ , ∙ , , − ∙ , ∙ , , ∙ − ∙ = ,   

 

ϥϼϿ  Ͼϴ ϶ Ϲ ϼ Ͼϴ ϸ Ͻ ϴ ϶Ͼϼ ϶ ϴ ϴϿ Ͻ ϴ Ϲ Ͻ Ϲ ϼ ϸ 

Ͼ Ͽ ϴ ϴ ϼϼ ( ϼ ϶  ϼϻ Ͽ ϼ  Ͼ ϼϼ) Ih, A, ϹϸϹϿ   

ϿϹ: =  𝑖+ ∙ ∙𝛾                                                                                                   (108) 

 =  ,, + ,∙ , ∙ , = ,  А 

 =  ,, + ,∙ , ∙ , = ,  А 

  =  ,, + ,∙ , ∙ , = ,  А 

 =  ,, + ,∙ , ∙ , = ,  А 

 

ϥϼϿ  Ͼϴ ϶ Ϲ ϼ Ͼϴ ϸ Ͻ ϴ ϶Ͼϼ ϶ Ͼ Ϲ Ͻ ϴ Ϲ Ͻ Ϲ ϼ ϸ 

Ͼ Ͽ ϴ ϴ ϼϼ, Ih, A, ϹϸϹϿ Ϲ   ϿϹ: =  𝑎𝑥+ ∙ ∙𝛾                                                                                                  (109) 

 

 =  ,, + ,∙ , ∙ , = ,  А 
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 =  ,, + ,∙ , ∙ , = ,  А                                                                        

 =  ,, + ,∙ , ∙ , = ,  А                                                                       

 =  ,, + ,∙ , ∙ , = ,  А 

 

ϡϴ ϸϼ  ϻ ϴ Ϲ ϼϹ γ  Ϸ ϴ Ϲ ϼ ρ = 34,4 Ϣ · , ϻ ϴ Ϲ ϼϹ P = 7.5: 𝛾 =                                                                                                            (110)  

 𝛾 =  ,, = ,                                                                                                  

 𝛾 =  ,, = ,                                                                                                                  

 𝛾 =  ,, = ,                                                                                                                   

 𝛾 =  ,, = ,   

 

58.7    

 

ϔ ϸ Ϲ ϻϴϻϹ ϿϹ ϼ  ϴ ϴϾ Ϲ ϼϻ  ϼ϶ϿϹ ϼϹ  ϴ ϹϾϴ ϼ , 

ϴϵϼϿ  Ϸ  ϼ϶ϿϹ ϼ  ϶ Ϲ Ϲ ϼϹ Ϸ ϸϴ, ϸϿϼ ϹϿ  Ͼϴ 

Ͽ Ϻϵ , ϼ  ϺϹ ϼ  ϻϴϻϹ ϿϹ ϼ  ϼ ϹϷ  Ͼ Ͽ ϴ ϴ ϼϼ. 

ϧ Ϲ Ϲ ϼϹ ϴ ϶ϴ ϼϾ ϼ ϻϴϻϹ Ͽϼ ϹϿϹϽ ϸϿϹ϶ϴϹ  Ͼ ϼ  Ͽ Ϻϵ  ϼ 

Ͽ ϴϹ  ϴϵϼϿ  ϴϵ  ϧϞϛ. ϘϿ  ϻϴϻϹ ϿϹ ϼ  ϴ ϶ Ϲ ϼ  ϴ ϸ ϶, ϼ  

Ϲ ϴ  ϶ ϴϾ ϼ϶ϴ , Ϲϸ ϴ϶Ͽ ϼϽ ϵ Ͻ Ͼ Ͼ ϶  ϸϹϿ , Ͼ ϴ  

ϼ ϹϹ  ϼϻϾ Ϲ ϸϹϿ Ϲ ϼ϶ϿϹ ϼϹ ρ = 0,25 Ϣ · . 

 

ϦϹ ϼ Ϲ Ͼϴ  ϴ ϴϾ Ϲ ϼ ϼϾϴ ϶  ϴ ϸ  ϻϴϻϹ Ͽϼ ϹϿϹϽ. 

Ϧϼ  ϻϴϻϹ Ͽϼ ϹϿ  – ϔϞ – 3 

Ϡϴ Ϲ ϼϴϿ ϿϹϾ ϸϴ – ϴϿ . 

lэ – ϿϹϾ ϸϴ = 1000 ; 

dэ – ϸϼϴ Ϲ  ϿϹϾ ϸϴ  = 40 ; 
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l  – ϸϿϼ ϴ ϻϴϻϹ Ͽϼ ϹϿ   = 1420 ; 

d  – ϸϼϴ Ϲ  ϻϴϻϹ Ͽϼ ϹϿ  = 18 ; 

Hэ – ϷϿ ϵϼ ϴ ϴ ϶Ͼϼ ϿϹϾ ϸϴ = 1500 . 

ϥ ϼ϶ϿϹ ϼϹ ϴ ϹϾϴ ϼ  ϿϹϾ ϸϴ, ϴ ϶ϿϹ Ϸ  Ϸ ϼϻ ϴϿ  ϶ 

Ϸ Ϲ R , Ϣ , Ͼ Ϸϸϴ  lэ ˂ Hэ, ϹϸϹϿ   ϿϹ: =  ∙ ∙ ∙ ln ээ                                                                                          (111)

 =  ,∙ , ∙ , ∙ ln ∙ ,, = ,                                                                    

 =  ,∙ , ∙ , ∙ ln ∙ ,, = ,       

 =  ,∙ , ∙ , ∙ ln ∙ ,, = ,            

 =  ,∙ , ∙ , ∙ ln ∙ ,, = ,   

 

Ϥϴ ϼϹ ϹϺϸ  ϿϹϾ ϸϴ ϼ S= 2 · lэ = 2 · 1,000 = 1, . 

ϫϼ Ͽ  ϿϹϾ ϸ ϶ ϶ ϻϴϻϹ ϿϹ ϼϼ n, ϹϸϹϿ Ϲ   ϿϹ: 

 =  ∙ √ , ∙ э∙ э∙𝜂∙𝜂э∙𝜂                                                                                         (112) 

 

ϷϸϹ э – ϼ  1 Ͼϖ  ϿϹϾ Ϲ Ϸϼϼ; 

 – ϼ  ϸ Ϸ  ϿϹϾ ϸϴ; 

ηэ – ϞϣϘ Ͼϴ ϸ Ͻ ϴ ϼϼ = 0,75; 

η – Ͼ ϼ ϼϹ  Ͼ ϴ ϼ ϶ϴ ϼ  ϿϹϾ ϸ ϶ = 0,7; 

η  – Ͼ ϼ ϼϹ  ϼ Ͽ ϻ ϶ϴ ϼ  ϿϹϾ ϸϴ = 0,8. =  , ∙√ , ∙ , ∙ ,∙ , ∙ , ∙ , = , =                                                 =  , ∙
√ , ∙ , ∙ ,∙ , ∙ , ∙ , = , =                                               =  , ∙
√ , ∙ , ∙ ,∙ , ∙ , ∙ , = , =                                                        =
 , ∙ √ , ∙ , ∙ ,∙ , ∙ , ∙ , = , =   
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Ϣϵ ϹϹ ϼ϶ϿϹ ϼϹ ϴ ϹϾϴ ϼ  ϴ ϸ Ϸ  ϻϴϻϹ ϿϹ ϼ  R , Ϣ  Ϻ  

϶ ϴϻϼ : = ∙ э𝑁                                                                                                      (113) 

 

ϷϸϹ F – Ͼ ϼ ϼϹ  ϼ϶ϿϹ ϼ  ϸϿ  Ϸ  ϿϹϾ ϸ ϶, ϹϸϹϿ : = + ∙ ∙ э ∙ ln , ∙ 𝑁                                                                            (114) = + ,, ∙ ∙ , ∙ ln , ∙ = ,    (ϸϿ  ϶ Ϲ ) 

 = , ∙ , = ,                            (ϸϿ  ϶ Ϲ ) 

 

ϥ Ͼ Ͽ Ϻϵ  ϸ Ϸ  ϻϴϻϹ ϿϹ ϼ  , Ϸ ϸ, ϹϸϹϿ Ϲ   ϿϹ: =  ∙ ∙                                                                                                  (115) 

 

ϷϸϹ  – ϴ ϴ Ϲ ϴϿϿϴ ϻϴϻϹ ϿϹ ϼ  = ∙ ∙ , ∙ , ∙ = ,    
k   – Ͼ ϼ ϼϹ  Ϲ ϴ϶ Ϲ ϼ ϴ ϶ Ϲ ϼ  ϻϴϻϹ ϿϹ ϼ  = 1,3; 

g  – Ϲ ϼ ϴ  Ϲ ϴϿϿϴ ϻϴϻϹ ϿϹ ϼ  ϶ ϿϹϸ ϶ϼϹ ϴ ϸ Ϸ  ϴ ϶ Ϲ ϼ  = 

1 ϾϷ/ϔ·Ϸ ϸ; 

I .  – Ϲϸ ϹϹ ϻ ϴ Ϲ ϼϹ Ͼϴ, ϹϾϴ ϹϷ   ϻϴϻϹ ϿϹ ϼ  ϴ϶ : 

1 – 
+ =  , + , = ,  

2 – 
+ =  , + , = ,  

3 – 
+ =  , + , = ,  

4 – 
+ =  , + , = ,   
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=  ,, ∙ ∙ , = ,           

 =  ,, ∙ ∙ , = ,        

 =  ,, ∙ ∙ , = ,                                                                                           

          =  ,, ∙ ∙ , = ,   

 

59.      
     

 

59.1.       

 

ϘϿ  ϴ϶ϼϿ Ͻ Ϲ Ͼϼ Ͼ ϼ Ϲ Ͼϼ  Ͼϴϻϴ ϹϿϹϽ ϼ ϵ ϶ϴ ϼ  

ϹϾ ϼ϶ ϼ ϼ ϹϿ ϶ϴ ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ ϶ ϸ ϻ Ͻ ϶Ϲ Ϸ  

ϴϻ ϴ Ϲ ϼ  Ϲ ϵ ϸϼ  ϻ ϴ : 

 ϴ϶ ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ ϶ ϸ ϻ Ͻ ϶Ϲ Ϸ  

ϴϻ ϴ Ϲ ϼ , Ͼϼ ϼ  Ͽ Ϻϵ  (ϴ ϼϻϴ ϼϼ) ϼ ϼϻ϶ ϸ ϶Ϲ Ϲ 

ϼ ϶ ϹϷ  ϵ ϹϾ ϴ ϼ ϹϷ  ϸϹϿ  ϺϹ ϼϽ ( ϵ ϼϹ Ͽ ϴϸϼ, 

ϼ ϹϿ Ϲ ϵ ё  ϼ . .); 

 Ϲ Ϲ Ϲ  ϼ ϼϻ϶ ϸϼ ϹϿ  ϵ ϸ ϶ϴ ϼ , ϼ Ϲ Ϸ  ϼ 

ϴ ϴ϶Ͽϼ϶ϴϹ Ϸ  ϴ ϹϾ ϼ Ϲ  ϵ ϹϾ Ϲ, Ͼϼ ϹϷ  Ͽ Ϻϵ  

(ϴ ϼϻϴ ϼϼ, ϿϹϻ Ϸ  ϼ Ͽ ϻ ϶ϴ ϼ ); 

 Ͼϼ ϼ ϹϿ ϶ϴ ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ ϶ ϸ ϻ Ͻ ϶Ϲ Ϸ  

ϴϻ ϴ Ϲ ϼ  ϶ ϹϿ , ϶  ϼ ϿϹ ϸϹϿ  ϻϸϴ ϼϽ, ϺϹ ϼϽ ϼ Ͼϼ 

ϴϺϴ ϵ ϸ ϶ϴ ϼ ; 

 ϼ Ϲ Ϲ Ͼϼ ϼ ϸ Ͼ ϶϶ ϸϴ (Ϲϸϼ ϶ Ϲ Ϲ ) Ͼ Ͽ ϴ ϴ ϼ  

ϹϾ ϼ Ϲ  ϹϽ; 

 ϴ ϴϾ Ϲ  ϼϻ϶ ϸ ϶Ϲ  Ϲ ϶ ϴ ϹϾ ϼ Ϲ  ϵ ϹϾ Ϲ, ϶ϼϸ  ϼ 

ϵ ё  ϼϻ϶ ϸ ϶ϴ ϸ Ͼ ϼϼ ( Ͼϴϻ ϶ϴϹ  Ͽ Ϸ); 
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 ϼ Ϲ Ϲ ϼϻ϶ ϸ ϶Ϲ  ϼ Ϸϴ ϼϻϴ ϼ - ϴ϶ϿϹ Ϲ Ͼ  

Ͼ , Ͼ Ϲ ϵ ϸ  ϻϸϴ϶ϴ  ϸϿ  Ͼ Ͽ ϴ ϴ ϼϼ ϹϾ ϼ Ϲ Ϸ  

ϵ ϹϾ ϴ; 

 ϶ϼϸ  ϼ ϵ ё  ϹϵϿ Ϲ  ϴ Ϲ ϼϴϿ - Ϲ ϼ Ϲ Ͼϼ  Ϲ ϶ ( ϴ ϸ 

϶  ϴ Ϲ ϼϴϿ ϶,  ( ϹϴϷϹ ϶), ϸ ϻϴ ϴ  ϴ Ϲϸϼ ϼ  

ϸ Ͼ ϼϼ ϼϿϼ Ͽ Ϸ) ϼ ϼϻ϶ ϸ ϶Ϲ ϶  ϶ϼϸ ϶ ϸ Ͼ ϼϼ 

( ϴϵ , Ͽ Ϸ) ϴ ϹϾ ϼ Ϲ  ϵ ϹϾ Ϲ ϼ ϹϷ  Ͼ Ͽ ϴ ϴ ϼϼ. 

ϣ ϼ ϼ Ͽ ϻ ϶ϴ ϼϼ ϼ ϶  ϹϾ ϶ ϼ Ϲ Ϲ ϼϽ ϼϻ ϴ ϶ ϿϹϸ Ϲ  

϶ ϼ ϴ  ϶ Ϲ Ϲ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ, ϸϹϿ Ϲ ϴ ϸ  Ϲϸ ϶, 

ϴ Ϲ ϼϴϿ ϶, Ϲ Ϸϼϼ ϼ Ͼ Ͽ ϴ ϴ ϼ Ϲ Ͼϴϻϴ ϹϿϼ  ϾϴϺϸ  ϺϹ ϼ  

ϼϿϼ ϵ ϸ ϶ϴ ϼ . 

ϘϿ  ϴ϶ϿϹ ϼ  ϾϴϿϹ ϸϴ Ϸ  ϼ Ϲ Ϲ϶ Ϸ  Ϸ ϴ ϼϾϴ ϼ ϹϿ ϶ϴ (  ϴϻϸϹϿ  

ϣϢϥ) ϶ ϼ ϴ  ϸ ϻϴ ϴ  (϶ ϹϿ ϶ϹϾ -ϸ )  ϶  ϺϹ ϼ , 

ϻϸϴ ϼ  ϼ ϵ ϶ ϸϴ . 

ϘϿ  ϶ ϵ ϴ ϴ ϼ ϴϿ Ϸ  Ϲ ϸϴ ϶ ϸ ϸϷ ϶Ͼϼ ϵ Ͽϼ ϹϸϹϿϹ  

϶ Ϲ ϴ ϴ Ϲ  ϼ ϶Ϲ ϼ ϼ Ͻ ϸϹ ϹϿ ϼ. ϖ ϵ  ϵ ϿϹϹ 

Ͼ ϼ Ϸ  ϶ϴ ϼϴ ϴ ϼϻ϶ ϸϼϿ  ϴ ϶Ϲ ϴ϶ Ϲ ϼ  ϴ  

ϸϹ ϹϺ  Ͼ ϶  ϼ ϶Ϲ ϼ ϼ Ͻ ϼ Ϲ ϴ ϼ Ͻ ϸϹ ϹϿ ϼ 

Ϲ Ͼ Ͽ Ͼϼ  ϶ϴ ϼϴ ϶. 

ϖϴ ϼϴ  1 – Ϲ Ͽ Ϸϼ Ϲ Ͼϴ  Ϲ ϴ ϶ ϸ ϸϷ ϶Ͼϼ  Ϸ ϼϻ ϴϿ ϼ 

Ͻ ϼϾϴ ϼ ϼ Ͼ  ϼϿ   ϻϴϷ ϻϾ Ͻ ϼϻ Ϸ ϹϿ Ͻ ϸ . 

ϖϴ ϼϴ  2 – Ϲ Ͽ Ϸϼ Ϲ Ͼϴ  Ϲ ϴ ϶ ϸ ϸϷ ϶Ͼϼ  ϶Ϲ Ͽϼ ϹϿϹ   

϶ϻ϶Ϲ Ϲ  Ͽ Ϲ  ϴϸϾϴ ϼ Ͼ  ϼϿ   ϻϴϷ ϻϾ Ͻ ϼϻ Ϸ ϹϿ Ͻ ϸ . 

 

59.2     

 

Ϟϴ ϼ ϴϿ Ϲ ϶Ͽ ϺϹ ϼ  –  ϼ ϶Ϲ ϼ ϼϼ ϶ ϶ Ͻ Ͼϴ ϼ ϴϿ ( ϶ Ϲ 

Ϲϸ ϶ϴ), ϶  ϼ ϿϹ ϻϴ ϴ  ϴ ϶ Ϲ ϼ ϹϿ ϶ , ϴ ϼ Ϲ ϼϹ, 

ϹϾ Ͼ ϼ  ϼ Ϲ ϼ Ϲ Ͼ Ϲ Ϲ Ϲ϶ ϺϹ ϼϹ ϸϹϽ ϶ ϼ  Ϲϸ ϼ ϼϽ, 
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ϼ ϵ Ϲ Ϲ ϼϹ ϴ ϼ , ϵ ϸ ϶ϴ ϼ , ϼ Ϲ ϴ, ϼ ϶Ϲ ϴ , ϹϾ -

ϼϻ Ͼϴ ϹϿ ϾϼϹ ϴϵ  ϼ ϸ ϷϼϹ ϻϴ ϴ . Ϣϵ ϹϾ ϴ ϼ Ͼϴ ϼ ϴϿ  ϶Ͽ ϺϹ ϼϽ  

ϼϽ Ͼ  ϻϴϾ ϸϴ ϹϿ ϶  ϶Ͽ  ϴ ϸ ϼϹ  ϶ ϴ Ͻ, 

Ϸ ϸϴ ϶Ϲ Ͻ, ϼ ϼ ϴϿ Ͻ ϼ ϼ  ϴ  ϵ ϶Ϲ ϼ ϴϻϿϼ Ϲ 

϶ϼϸ  ϶ ϶  ϻϸϴ϶ϴϹ Ϸ  ϼ (ϼϿϼ) ϸϹ ϼϻϼ Ϲ Ϸ  ϼ Ϲ ϶ϴ. 

ϣ ϹϺϸϹ Ϲ  ϶ϾϿϴϸ ϶ϴ  ϵ Ͽ ϼϹ  ϴ ϸϿϼ ϹϿ Ϲ Ͼϼ, 

Ϲ ϵ ϸϼ  ϴ ϹϿ  ϵ ϶ϴ  ϹϿϹ ϵ ϴϻ  ϴϾϼ  ϶Ͽ ϺϹ ϼϽ, 

ϹϸϹϿϼ  ϼ  ϴ ϴ϶ϿϹ ϼ , ϵ ё  ϼ ϼ ϼϾϼ, ϴ ϼ ϴ  ϼ ϴϿ Ϲ 

Ͼϼ. ϱ ϼ ϶  Ϲ ϴ  ё  ϴϻ ϴϵ Ͼϼ ϼ ϶Ϲ ϼ ϼ  ϹϾ ϶ ϼ 

Ϸ ϴ . 

ϥ ϼ  ϶ Ϸ  ϵ ϸ ϶ϴ ϼ , ϵ ϶ ϸ ϶, ϴ Ϲ ϼϴϿ ϶ ϼ ϹϴϷϹ ϶ 

 ϴϽ -Ͽϼ ϴ  Ϸ ϶  ϼ , ϼϿϼ ϼϻ϶ ϸϼ ϹϿϹϽ. 

ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ Ͼϴ ϼ ϴϿ  ϶Ͽ ϺϹ ϼϽ  ϶ϴ ϼϴ ϴ  ϼ϶ ϸ  ϶ 

Ϲ ϴϵϿϼ  ϼ ϼ϶ϹϸϹ  ϴϵϿϼ  23 – 24. 

ϦϴϵϿϼ ϴ 23 – Ϣϵ ϹϾ ϴ  Ϲ ϴ, ϶ϴ ϼϴ  1 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϻϸϴ ϼϽ, 
ϺϹ ϼϽ ϼ ϴϵ  

ϙϸ. 
ϼϻ  

Ϟ Ͽ-϶  

ϥ ϼ  
Ϲϸϼ ϼ , 

ϵ. ϻϴ 1 
/ . 

Ϣϵ ϴ  
ϼ ,  

ϵ. 
ϣ ϼ Ϲ ϴ ϼϹ 

ϖ ϸ ϶ ϸ Ϲ Ϲ ϼ 

1 2 3 4 5 6 

D = 159  3050,00 1107,14 3376777,00 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 219  3030,00 1676,31 4492519,73 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 273  870,00 2182,01 9731764,60 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 325  3013,00 3148,46 9508354,23 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 406  1490,00 6577,29 8682025,00 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 
 

D = 600  210,00 7809,33 7106488,78 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  23 

1 2 3 4 5 6 

D = 700  130,00 9837,09 1278822,13 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

ϖϼ Ϲ϶ Ͻ Ϲ ϼ ϹϿ  . 1 164900,00 329800,00 
ϴϽ -Ͽϼ  

"ϱϾ ϣ Ϟ ϴ
ϼ " 

Ϸ ϼϻ ϴϿ Ϲ 
Ͻ ϼϾϼ  

϶ Ϲ ϼ Ͼϴ Ϲ ϴ ϼ 
Ͽ Ϲ ϵ ϴϻ ϶ϴ ϼ  

. 6 416850,00 2501100,00 
 

ϥϾ Ͻ ϼϿ  . 8 165750,00 1657500,00 
ϴϽ -Ͽϼ  

"ϱϾ ϣ Ϟ ϴ
ϼ " 

ϤϹϻϹ ϶ ϴ  ϼ Ͻ ϶ ϸ  . 2 167400,00 502200,00 
 

ϬϿϴ Ͽ ϼ ϹϿ  . 1 120900,00 120900,00 

ϴϽ -Ͽϼ  
"ϣ ϼ ϸ ϵϹ ϹϷϴ

ϼϹ 
Ͼ ϼ Ϲ ϾϼϹ 

ϼ Ϲ  
ϼ ϺϹ Ϲ Ϸ  
ϵ ϸ ϶ϴ ϼ " 

ϤϹϻϹ ϶ ϴ  ϶ Ͻ 
϶ ϸ  

. 1 81000,00 81000,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 

ϖϴϾ Ͻ ϼϿ  . 1 85000,00 85000,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 

Ϥϴ ϸ Ͻ ϵϴϾ . 1 10800,00 10800,00 
ϴϽ -Ͽϼ  

"ϛϴ ϴϸ -
ϥϼϵϼ Ͼϴ  ϦϣϞ" 

Ϥϴ ϶ Ͻ ϵϴϾ ϸϿ  
Ͼ ϴϷ Ͽ ϴ 

. 2 5800,00 11600,00 
ϴϽ -Ͽϼ  

"ϛϴ ϴϸ -
ϥϼϵϼ Ͼϴ  ϦϣϞ" 

ϖ ϻϸ ϸ ϶Ͼϼ ϖϞ-3 . 3 72400,00 217200,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 

ϴ  ϸϿ  Ϲ ϹϾϴ Ͼϼ 
Ͼ ϴϷ Ͽ ϴ 

. 4 72400,00 289600,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  23 

1 2 3 4 5 6 
ϖ ϸ ϼϹ Ͻ Ͼ Ͽ ϸϹ , 

϶ Ϲ Ϲ Ͻ  ϡϥ-I: 
- Ͽ ϴϸ  ϻϴ ϽϾϼ 

ϻϸϴ ϼ  144 2; 
- ϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  

180 2; 
- Ͽ ϾϼϹ Ϲ Ͼϼ 

1500 2000; 
- ϴ Ϲ ϵ ϸ ϶ϴ ϼϹ 
2 ϴϵ ϼ  ϼ 2 ϹϻϹ ϶  

Ϙ1000-40; 
- ϸ϶Ϲ Ͻ 

ϸ ϵϴϿ Ͻ Ͼ ϴ  
Ϸ ϻ ϸ Ϲ  2 .; 

- ϼϻ϶ ϸϼ ϹϿ  
73756 3/ . 

. 1 170683000,00 170683000,00 
 

ϡϥ-II:  
- Ͽ ϴϸ  ϻϴ ϽϾϼ 

ϻϸϴ ϼ  198 2; 
- ϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  

288 2; 
- ϴ Ϲ ϵ ϸ ϶ϴ ϼϹ 
2 ϴϵ ϼ  ϼ 2 ϹϻϹ ϶  

Ϙ2000-100; 
- ϸ϶Ϲ Ͻ 

ϸ ϵϴϿ Ͻ Ͼ ϴ  
Ϸ ϻ ϸ Ϲ  2 .; 

- Ϲ ϵ ϴϻ ϶ϴ ϹϿ  
ϴ  Ϲ ϼϼ «Combi 

Vario»   
200 ϖ  ϸ  300 Ͼϖ . 

. 1 150542000,00 150542000,00 
 

ϥϾϿϴϸ Ͼ ϴϷ Ͽ ϴ S=81 
2 . 1 39800,00 39800,00 

 

ϴ  ϸϴ ϼ ϴϸϾϴ ϴ 
ϵ ϴϵ Ͼ  

. 3 35600,00 106800,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 

ϴ  ϸϾϴ Ͼϼ 
϶ Ͻ ϶ ϸ  

. 1 72400,00 72400,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  23 
1 2 3 4 5 6 

ϴ  - ϸ ϻϴ  ϹϿ ϼ . 1 187500,00 187500,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 

ϴ ϶ Ͻ ϵϴϾ ϹϿ ϼ . 1 5800,00 5800,00 
ϴϽ -Ͽϼ  

"ϛϴ ϴϸ -
ϥϼϵϼ Ͼϴ  ϦϣϞ" 

ϥ Ͻ Ͻ 
ϴ ϹϸϹϿϼ ϹϿ  

Ϲ ϻϼϽ ϹϴϷϹ ϶ ( ϼ  
IV) 

. 4 1720,00 6880,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 

Ϝ Ϸ  ϶ Ϲ ϴ  ϴ 2019 
   

376547097,33 
 

ϡϘϥ 20% 
   

67778477,52 
 

ϜϦϢϗϢ 
   

444325574,85 
 

 

ϦϴϵϿϼ ϴ 24 - Ϣϵ ϹϾ ϴ  Ϲ ϴ, ϶ϴ ϼϴ  2 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϻϸϴ ϼϽ, 
ϺϹ ϼϽ ϼ ϴϵ  

ϙϸ. 
ϼϻ Ϲ
Ϲ ϼ

 

Ϟ Ͽ-϶  
ϥ ϼ  

Ϲϸϼ ϼ , ϵ. 
ϻϴ 1 / . 

Ϣϵ ϴ  
ϼ ,  

ϵ. 
ϣ ϼ Ϲ ϴ ϼϹ 

ϖ ϸ ϶ ϸ Ϲ Ϲ ϼ 
1 2 3 4 5 6 

D = 159  3050,00 1107,14 3376777,00 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 
 

D = 219  3030,00 1676,31 4492519,73 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 273  870,00 2182,01 9731764,60 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 325  3013,00 3148,46 9508354,23 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 406  1490,00 6577,29 8682025,00 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 600  210,00 7809,33 7106488,78 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 

D = 700  130,00 9837,09 1278822,13 
ϴϽ -Ͽϼ  

"ϥϾϿϴϸ ϠϹ ϴϿϿϴ" 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  24 

1 2 3 4 5 6 

ϖϼ Ϲ϶ Ͻ Ϲ ϼ ϹϿ  . 1 164900,00 329800,00 
ϴϽ -Ͽϼ  

"ϱϾ ϣ Ϟ ϴ
ϼ " 

Ϣ ϶Ϲ Ͽϼ ϹϿϼ  Ͽ Ϲ  
϶ϻ϶Ϲ Ϲ Ϸ  ϴϸϾϴ. . 6 277900,00 1667400,00 

 

ϥϾ Ͻ ϼϿ  . 10 110500,00 1105000,00 
ϴϽ -Ͽϼ  

"ϱϾ ϣ Ϟ ϴ
ϼ " 

ϤϹϻϹ ϶ ϴ  ϼ Ͻ ϶ ϸ  . 2 167400,00 502200,00 
 

ϬϿϴ Ͽ ϼ ϹϿ  . 1 120900,00 120900,00 

ϴϽ -Ͽϼ  
"ϣ ϼ ϸ ϵϹ ϹϷϴ

ϼϹ 
Ͼ ϼ Ϲ ϾϼϹ 

ϼ Ϲ  
ϼ ϺϹ Ϲ Ϸ  
ϵ ϸ ϶ϴ ϼ " 

ϤϹϻϹ ϶ ϴ  ϶ Ͻ 
϶ ϸ  

. 1 81000,00 81000,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 

ϖϴϾ Ͻ ϼϿ  . 1 85000,00 85000,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 
ϖ ϸ ϼϹ Ͻ Ͼ Ͽ ϸϹ , 

϶ Ϲ Ϲ Ͻ  ϡϥ-I: 
- Ͽ ϴϸ  ϻϴ ϽϾϼ 

ϻϸϴ ϼ  144 2; 
- ϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  

180 2; 
- Ͽ ϾϼϹ Ϲ Ͼϼ 

1500 2000; 
- ϴ Ϲ ϵ ϸ ϶ϴ ϼϹ 
2 ϴϵ ϼ  ϼ 2 ϹϻϹ ϶  

Ϙ1000-40; 
- ϸ϶Ϲ Ͻ 

ϸ ϵϴϿ Ͻ Ͼ ϴ  
Ϸ ϻ ϸ Ϲ  2 .; 

- ϼϻ϶ ϸϼ ϹϿ  
73756 3/ . 

. 1 170683000,00 170683000,00 
 

Ϥϴ ϸ Ͻ ϵϴϾ . 1 10800,00 10800,00 

ϴϽ -Ͽϼ  
"ϛϴ ϴϸ -

ϥϼϵϼ Ͼϴ  ϦϣϞ" 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  24 

1 2 3 4 5 6 

Ϥϴ ϶ Ͻ ϵϴϾ ϸϿ  
Ͼ ϴϷ Ͽ ϴ 

. 2 5800,00 11600,00 
ϴϽ -Ͽϼ  

"ϛϴ ϴϸ -
ϥϼϵϼ Ͼϴ  ϦϣϞ" 

ϖ ϻϸ ϸ ϶Ͼϼ ϖϞ-3 . 3 72400,00 217200,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 
ϥϾϿϴϸ Ͼ ϴϷ Ͽ ϴ S=81 

2 . 1 39800,00 39800,00 
 

ϡϥ-II:  
- Ͽ ϴϸ  ϻϴ ϽϾϼ 

ϻϸϴ ϼ  198 2; 
- ϵ ϴ  Ͽ ϴϸ  ϻϸϴ ϼ  

288 2; 
- ϴ Ϲ ϵ ϸ ϶ϴ ϼϹ 
2 ϴϵ ϼ  ϼ 2 ϹϻϹ ϶  

Ϙ2000-100; 
- ϸ϶Ϲ Ͻ 

ϸ ϵϴϿ Ͻ Ͼ ϴ  
Ϸ ϻ ϸ Ϲ  2 .; 

- Ϲ ϵ ϴϻ ϶ϴ ϹϿ  
ϴ  Ϲ ϼϼ «Combi 

Vario»   
200 ϖ  ϸ  300 Ͼϖ . 

. 1 150542000,00 150542000,00 
 

ϴ  ϸϿ  Ϲ ϹϾϴ Ͼϼ 
Ͼ ϴϷ Ͽ ϴ 

. 4 72400,00 289600,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 

ϴ  ϸϴ ϼ ϴϸϾϴ ϴ 
ϵ ϴϵ Ͼ  

. 3 35600,00 106800,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 

ϴ  ϸϾϴ Ͼϼ 
϶ Ͻ ϶ ϸ  

. 1 72400,00 72400,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 

ϴ  - ϸ ϻϴ  ϹϿ ϼ . 1 187500,00 187500,00 

ϴϽ -Ͽϼ  
"ϢϢϢ 

ϥ ϽϦϹ Ϟ ϿϹϾ
" 

ϴ ϶ Ͻ ϵϴϾ ϹϿ ϼ . 1 5800,00 5800,00 
ϴϽ -Ͽϼ  

"ϛϴ ϴϸ -
ϥϼϵϼ Ͼϴ  ϦϣϞ" 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  24 

1 2 3 4 5 6 

ϥ Ͻ Ͻ 
ϴ ϹϸϹϿϼ ϹϿ  

Ϲ ϻϼϽ ϹϴϷϹ ϶ ( ϼ  
IV) 

. 4 1720,00 6880,00 
ϴϽ -Ͽϼ  

"ϙ ϼ ϹϽ " 

Ϝ Ϸ  ϶ Ϲ ϴ  ϴ 2019 
   

376089247,33 
 

ϡϘϥ 20% 
   

67696064,52 
 

ϜϦϢϗϢ 
   

443785311,85 
 

 

 

59.3     

 

ϥ϶ ϸ Ͻ Ϲ Ͻ ϴ Ϲ  ϼ ϼ ϼ ϹϿ ϶ϴ ϶ϹϸϹ  ϶ ϴϵϿϼ  25 – 

26. 
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ϦϴϵϿϼ ϴ 25 – ϥ϶ ϸ Ͻ Ϲ Ͻ ϴ Ϲ , ϶ϴ ϼϴ  1 

№ Ϲ  ϼ 
ϴ Ϲ ϶ 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϷϿϴ϶, ϵ ϹϾ ϶, 
ϴϵ  ϼ ϻϴ ϴ  

ϥ Ϲ ϴ  ϼ  ϵ. 
Ϣϵ ϴ  Ϲ ϴ  

ϼ , ϵ. ϼ ϹϿ  
ϴϵ  

ϴϺ  
ϴϵ  

ϵ ϸ ϶ϴ ϼ  
ϼ ϵϿϹ ϼϽ 

ϼ  ϻϴ ϴ  

1 2 3 4 5 6 7 

Ϥ-1 
ϗϿϴ϶ϴ 1 

ϣ ϸϷ ϶Ͼϴ Ϲ ϼ ϼϼ 
ϼ ϹϿ ϶ϴ 

2665953,45 
  

1777302,30 4443255,75 

 
 

ϼ Ϸ   ϷϿϴ϶Ϲ 1 
 

2665953,45 
   

1777302,30 
 

4443255,75 
 

ϵ ϹϾ ϴ  
Ϲ ϴ 

ϗϿϴ϶ϴ 2 
Ϣ ϶ Ϲ ϵ ϹϾ  

ϼ ϹϿ ϶ϴ. Ϣ ϶ Ͻ 
ϼϻ϶ ϸ ϶Ϲ Ͻ Ͼ  

266595344,91 111081393,71 53319068,98 
 

444325574,85 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 2 266595344,91 111081393,71 53319068,98 

 
444325574,85 

Ϥ-2 
ϗϿϴ϶ϴ 3 

Ϣϵ ϹϾ  ϸ ϵ Ϸ  ϼ 
ϵ Ͽ Ϻϼ϶ϴ ϹϷ  ϴϻ ϴ Ϲ ϼ  

39989301,74 16662209,06 7997860,35 
 

64649371,14 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 3 39989301,74 16662209,06 7997860,35 

 
64649371,14 

Ϥ-3 
ϗϿϴ϶ϴ 4 

Ϣϵ ϹϾ  Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  
ϻ Ͻ ϶ϴ 

19728055,52 8220023,13 3945611,10 
 

31893689,76 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 4 19728055,52 8220023,13 3945611,10 

 
31893689,76 

Ϥ-4 
ϗϿϴ϶ϴ 5 

Ϣϵ ϹϾ  ϴ Ϸ  
ϻ Ͻ ϶ϴ ϼ ϶ ϻϼ 

11996790,52 
   

11996790,52 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 5 11996790,52 

   
11996790,52 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  25 
 

1 2 3 4 5 6 7 

Ϥ-5 

ϗϿϴ϶ϴ 6 
ϡϴ Ϻ Ϲ Ϲ ϼ ϼ ϺϹ ϼ  
϶ ϸ ϴϵϺϹ ϼ , Ͼϴ ϴϿϼϻϴ ϼϼ, 

Ϲ Ͽ  -ϼ Ϸϴϻ ϴϵϺϹ ϼ  

13862957,94 5776232,47 2772591,59 
 

22411782,00 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 6 13862957,94 5776232,47 2772591,59 

 
22411782,00 

Ϥ-6 
ϗϿϴ϶ϴ 7 

ϕϿϴϷ Ͻ ϶  ϼ ϻϹϿϹ Ϲ ϼϹ 
Ϲ ϼ ϼϼ 

10663813,80 
   

10663813,80 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 7 10663813,80 

   
10663813,80 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-7 365502217,87 141739858,38 68035132,02 1777302,30 577054510,57 

Ϥ-7 
ϗϿϴ϶ϴ 8 

ϖ Ϲ Ϲ Ϲ ϻϸϴ ϼ  ϼ 
ϺϹ ϼ  

10965066,54 4252195,75 
  

15217262,29 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 8 10965066,54 4252195,75 

  
15217262,29 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-8 376467284,41 145992054,13 68035132,02 1777302,30 592271772,86 

Ϥ-8 
ϗϿϴ϶ϴ 9 

ϣ ϼϹ ϴϵ  ϼ ϻϴ ϴ . 
ϛϼ ϹϹ ϸ Ϻϴ ϼϹ 

11181078,35 4335964,01 
  

15517042,35 

Ϥ-9 
ϣϹ Ϲ϶ ϻϾϴ ϼ ϹϿ Ͻ 

Ϸϴ ϼϻϴ ϼϼ    
5761880,76 5761880,757 

Ϥ-10 ϣ Ϲ ϼ ϶ϴ ϼϹ ϻϴ ϶϶ ϸ ϵ ϹϾ ϶ 
   

4839979,84 4839979,84 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 9 11181078,35 4335964,01 

 
10601860,59 26118902,95 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-9 387648362,76 150328018,14 68035132,02 12379162,89 618390675,81 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  25 
 

1 2 3 4 5 6 7 

Ϥ-11 
ϗϿϴ϶ϴ 10 

ϥ ϸϹ Ϻϴ ϼϹ ϸϼ ϹϾ ϼϼ 
ϹϷ  Ϲϸ ϼ ϼ  

   
4328734,73 4328734,73 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 10 

   
4328734,73 4328734,73 

Ϥ-12 
ϗϿϴ϶ϴ 11 

ϣ ϸϷ ϶Ͼϴ 
Ͼ Ͽ ϴ ϴ ϼ  Ͼϴϸ ϶ 

   
6183906,76 6183906,76 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 11 

   
6183906,76 6183906,76 

Ϥ-13 
ϗϿϴ϶ϴ 12 

ϣ ϹϾ Ϲ ϼ ϼϻ Ͼϴ ϹϿ ϾϼϹ 
ϴϵ  

   
18551720,27 18551720,27 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 12 

   
18551720,27 18551720,27 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-12 387648362,76 150328018,14 68035132,02 41443524,66 647455037,57 

Ϥ-15 
ϖ  ϼ ϿϹ ϶ ϻ϶ ϴ  

     
2282589,34 

 
ϖ ϹϷ  

    
645172448,23 
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ϦϴϵϿϼ ϴ 26 – ϥ϶ ϸ Ͻ Ϲ Ͻ ϴ Ϲ , ϶ϴ ϼϴ  2 
 

ϡ Ϲ  
Ϲ  ϼ 

ϴ Ϲ ϶ 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϷϿϴ϶, 
ϵ ϹϾ ϶, ϴϵ  ϼ ϻϴ ϴ  

ϥ Ϲ ϴ  ϼ  ϵ. 
Ϣϵ ϴ  Ϲ ϴ  

ϼ , ϵ. ϼ ϹϿ  
ϴϵ  

ϴϺ  
ϴϵ  

ϵ ϸ ϶ϴ ϼ  
ϼ ϵϿϹ ϼϽ 

ϼ  ϻϴ ϴ  

1 2 3 4 5 6 7 

Ϥ-1 
ϗϿϴ϶ϴ 1 

ϣ ϸϷ ϶Ͼϴ Ϲ ϼ ϼϼ 
ϼ ϹϿ ϶ϴ 

2662711,87 
  

1775141,25 4437853,12 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 1 2662711,87 

  
1775141,25 4437853,12 

ϵ ϹϾ ϴ  
Ϲ ϴ 

ϗϿϴ϶ϴ 2 
Ϣ ϶ Ϲ ϵ ϹϾ  

ϼ ϹϿ ϶ϴ. Ϣ ϶ Ͻ 
ϼϻ϶ ϸ ϶Ϲ Ͻ Ͼ  

266271187,11 110946327,96 53254237,42 
 

443785311,85 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 2 266271187,11 110946327,96 53254237,42 

 
443785311,85 

Ϥ-2 
ϗϿϴ϶ϴ 3 

Ϣϵ ϹϾ  ϸ ϵ Ϸ  ϼ 
ϵ Ͽ Ϻϼ϶ϴ ϹϷ  ϴϻ ϴ Ϲ ϼ  

39940678,07 16641949,19 7988135,61 
 

64570762,87 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 3 39940678,07 16641949,19 7988135,61 

 
64570762,87 

Ϥ-3 
ϗϿϴ϶ϴ 4 

Ϣϵ ϹϾ  Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  
ϻ Ͻ ϶ϴ 

19704067,85 8210028,27 3940813,57 
 

31854909,68 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 4 19704067,85 8210028,27 3940813,57 

 
31854909,68 

Ϥ-4 
ϗϿϴ϶ϴ 5 

Ϣϵ ϹϾ  ϴ Ϸ  
ϻ Ͻ ϶ϴ ϼ ϶ ϻϼ 

11982203,42 
   

11982203,42 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  26 

1 2 3 4 5 6 7 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 5 11982203,42 

   
11982203,42 

Ϥ-5 

ϗϿϴ϶ϴ 6 
ϡϴ Ϻ Ϲ Ϲ ϼ ϼ 
ϺϹ ϼ  ϶ ϸ ϴϵϺϹ ϼ , 

Ͼϴ ϴϿϼϻϴ ϼϼ, Ϲ Ͽ  -ϼ 
Ϸϴϻ ϴϵϺϹ ϼ  

13846101,73 5769209,05 2769220,35 
 

22384531,13 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 6 13846101,73 5769209,05 2769220,35 

 
22384531,13 

Ϥ-6 
ϗϿϴ϶ϴ 7 

ϕϿϴϷ Ͻ ϶  ϼ 
ϻϹϿϹ Ϲ ϼϹ Ϲ ϼ ϼϼ 

10650847,48 
   

10650847,48 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 7 10650847,48 

   
10650847,48 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-7 365057797,53 141567514,48 67952406,95 1775141,25 576352860,21 

Ϥ-7 
ϗϿϴ϶ϴ 8 

ϖ Ϲ Ϲ Ϲ ϻϸϴ ϼ  ϼ 
ϺϹ ϼ  

10951733,93 4247025,43 
  

15198759,36 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 8 10951733,93 4247025,43 

  
15198759,36 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-8 376009531,46 145814539,92 67952406,95 1775141,25 591551619,57 

Ϥ-8 
ϗϿϴ϶ϴ 9 

ϣ ϼϹ ϴϵ  ϼ ϻϴ ϴ . 
ϛϼ ϹϹ  ϸ Ϻϴ ϼϹ 

11167483,08 4330691,84 
  

15498174,92 

Ϥ-9 
ϣϹ Ϲ϶ ϻϾϴ ϼ ϹϿ Ͻ 

Ϸϴ ϼϻϴ ϼϼ    
5754874,79 5754874,789 

Ϥ-10 
ϣ Ϲ ϼ ϶ϴ ϼϹ ϻϴ ϶϶ ϸ 

ϵ ϹϾ ϶    
4834094,82 4834094,82 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 9 11167483,08 4330691,84 

 
10588969,61 26087144,53 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-9 387177014,54 150145231,75 67952406,95 12364110,86 617638764,10 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  26 
 

1 2 3 4 5 6 7 

Ϥ-11 
ϗϿϴ϶ϴ 10 

ϥ ϸϹ Ϻϴ ϼϹ ϸϼ ϹϾ ϼϼ 
ϹϷ  Ϲϸ ϼ ϼ  

   
4323471,35 4323471,35 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 10 

   
4323471,35 4323471,35 

Ϥ-12 
ϗϿϴ϶ϴ 11 

ϣ ϸϷ ϶Ͼϴ 
Ͼ Ͽ ϴ ϴ ϼ  Ͼϴϸ ϶ 

   
6176387,64 6176387,64 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 11 

   
6176387,64 6176387,64 

Ϥ-13 
ϗϿϴ϶ϴ 12 

ϣ ϹϾ Ϲ ϼ ϼϻ Ͼϴ ϹϿ ϾϼϹ 
ϴϵ  

   
18529162,92 18529162,92 

 
ϼ Ϸ   ϷϿϴ϶Ϲ 12 

   
18529162,92 18529162,92 

 
Ϝ Ϸ   ϷϿϴ϶ϴ  1-12 387177014,54 150145231,75 67952406,95 41393132,77 646667786,01 

Ϥ-15 
ϖ  ϼ ϿϹ ϶ ϻ϶ ϴ  

     
2279813,90 

 
ϖ ϹϷ  

    
644387972,11 
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59.4     

 

ϗ ϸ ϶ Ϲ Ͼ Ͽ ϴ ϴ ϼ Ϲ ϻϴ ϴ  ϾϿϴϸ ϶ϴ   ϸϹϿ  

ϿϹ Ϲ ϴ  Ϸ ϸ ϶  ϻϴ ϴ   ϿϹ: 

э =  + /  + э  +  +  +  +  +  + ,                              (116) 

 ϷϸϹ   – ϼ  ϹϴϷϹ ϶, ϵ; 

 – ϼ  ϶ ϸ  ϴ ϵ ϶Ϲ Ϲ Ϻϸ , ϵ; 

 – ϼ  Ϲ Ͽ ϶ Ͻ Ϲ Ϸϼϼ ϴ ϿϹ ϼϹ, Ϸ ϹϹ ϶ ϸ ϴϵϺϹ ϼϹ ϼ 

Ϲ Ͽ Ϸϼ Ϲ ϾϼϹ Ϻϸ , ϵ; 

/  – ϻϴ ϴϵ ϴ  Ͽϴ ϴ ϵ Ͽ Ϻϼ϶ϴ ϹϷ  Ϲ ϴϿϴ  ϼ ϿϹ ϼ ϼ ϴ 

ϼϴϿ Ϲ ϴ ϶ϴ ϼϹ, ϵ; 

э  – ϼ  ϿϹϾ Ϲ Ϸϼϼ, ϵ; 

 – ϻϴ ϴ  ϴ ϹϾ ϼϽ Ϲ , ϵ; 

 – ϼϹ ϻϴ ϴ , ϵ; 

 – ϴ ϼϻϴ ϼ Ϲ ϼ ϿϹ ϼ , ϵ; 

 – Ͽϴ ϹϺϼ ϻϴ ϻϴϷ ϻ Ϲ ϼϹ Ͼ Ϻϴ ϹϽ Ϲϸ , ϵ. 

Ϥϴ Ϲ  ϸϹϿ  ϿϹ Ϲ ϶ ϻϴ ϴ  Ͼ Ͽ ϴ ϴ ϼ  ϴ ϸ ϶ 

ϵϴϻϼ Ϲ  ϴ ϼ ϸ  ϸϴ , ϴϻ ϴϵϴ ϶ϴϹ  ϶ ϴϻϿϼ  ϴϻϸϹϿϴ  

ϹϾ ϴ: 

 Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  – Ϸ ϸ ϶ϴ  Ϲϵ  ϶ ϸϹϿ  ϶ϼϸϴ  ϹϴϷϹ ϶, 

ϴ Ϲ ϼϴϿ ϶, ϶ ϸ  ϴ ϵ ϶Ϲ Ϲ Ϻϸ , ϼ ϿϹ  ϵ Ͽ Ϻϼ϶ϴ ϹϷ  

Ϲ ϴϿϴ  ϸϹϿ  Ͼϴ ϹϷ ϼ  ϴϵ ϴ ϼ ; 

 ϿϹϾ Ϲ ϼ Ϲ Ͼ Ϸ  – Ϸ ϸ ϶ Ͻ ϴ ϸ ϿϹϾ Ϲ Ϸϼϼ, ϴ Ϲ ϴ  

϶ϹϿϼ ϼ ϴ ϼ Ϲϸϼ Ϲ Ͻ ϼ ϻϴ ϶ϿϹ Ͻ ϼ Ϲ Ϸ ϼϹ ϼϾ ϶; 

ϣ ϼ ϴ Ϲ Ϲ ϸϹϿ  ϴ϶Ͽ ϼ  Ͼ Ͽ ϴ ϴ ϼ  ϴ ϸ ϶ 

ϼ Ͽ ϻ  ϴϾϼϹ ϸϴ Ϲ, Ͽ Ϲ Ϲ  ϻϴϾϴϻ ϼϾϴ: 

 ϼ  Ϲϸϼ ϼ  ϹϵϿ Ϲ  ϹϴϷϹ ϶, ϴ Ϲ ϼϴϿ ϶, Ϲ Ͽ ϶ Ͻ ϼ 

ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ, Ͽϼ϶ϴ, ϶ ϸ , Ϲϸ  Ϸ ϸ ϶ϴ  ϻϴ ϴϵ ϴ  Ͽϴ ϴ 

 ϸϹϿ  Ͼϴ ϹϷ ϼ  ϴϵ ϴ ϼ , ϴϽ Ͻ Ͼ ϼ ϼϹ  ϴ 
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ϻϴ ϴϵ  Ͽϴ , Ϲ ϴ Ͽ ϺϹ ϼϹ ϴ϶ ϼϾ ϶ ϹϴϷϹ ϶ ϼ Ͽϼ϶ϴ, 

϶ϼϸ ϴ ϴ ϼ ϴ ϼϹ Ϲ Ϲ϶ ϻϾϼ ϾϴϺϸ  ϶ϼϸ  ϴ ϴ  

ϴ϶ ϼϾϴ ϸ  ϵ ϹϾ ϴ; 

 ϹϵϹ ϼ , ϹϸϹϿϹ ϴ  ϶ ϹϾ Ϲ, ϼ ϸ  ϼϻ ϴ Ϲ ϴ Ϸ ϸ ϶  

Ͼ Ͽ ϴ ϴ ϼ  ϻϴ ϴ , Ϲ ϺϹ  Ͽ Ϻϼ  ϶ϴ ϼϹ  ϸϿ  ϴ Ϲ ϴ  

ϸ Ϸϼ ϼ Ϲϵϼ ϹϿ ϼ, Ͽ ϻ ϼ ϼ  Ͽ Ϸϴ ϼ ϼ Ϲ  

϶ ϸ ϴϵϺϹ ϼ  ϼ Ͼϴ ϴϿϼϻϴ ϼϼ. 

ϨϴϾ ϼ Ϲ Ͼϴ  ϹϵϹ ϼ  ϹϸϹϿ Ϲ  Ϸϴ ϼϻϴ ϼϹϽ, Ϲ ϶Ͽ ϹϽ 

Ͼ Ͽ ϴ ϴ ϼ  ϼ Ϲ  ϶ ϸ ϴϵϺϹ ϼ  ϼ Ͼϴ ϴϿϼϻϴ ϼϼ, ϶ ϻϴ϶ϼ ϼ ϼ  

Ͽ ϶ϼϽ Ͼ Ͽ ϴ ϴ ϼϼ. 

ϘϿ  ϹϸϹϿϹ ϼ  Ͽ Ͻ ϹϵϹ ϼ ϼ ϶ ϸ  Ϲ ϵ ϸϼ  Ͼ ϹϵϹ ϼ ϼ, 

ϹϸϹϿϹ Ͻ  ϿϹ, ϸ ϵϴ϶ϼ  ϴ ϼ  ϴ ϶ ϸ , ϻϴϵϼ ϴϹ  

ϿϹ ϼ Ϲϸ ϼ ϼ ϼ ϼϻ ϶ ϸ ϻ Ͻ ϶Ϲ  ϼ Ϲ . 

 

59.5     

 

Ϥϴ ϸ  ϴ ϻϴ ϴϵ  Ͽϴ  ϵ Ͽ Ϻϼ϶ϴ ϹϷ  Ϲ ϴϿϴ ϹϸϹϿ  

ϺϹ ϼϹ  ϼ ϿϹ ϼ ϵ Ͽ Ϻϼ϶ϴ ϹϷ  Ϲ ϴϿϴ ϴ Ͼϴϻϴ ϹϿ  

Ϲϸ ϹϷ ϸ ϶ Ͻ ϻϴ ϴϵ Ͻ Ͽϴ , ϴ ϼ ϴ Ͻ ϴ ϸ Ϸ  ϴϵ ϴ ϹϷ  

϶Ϲ ϶ ϹϽ Ͼϴ ϹϷ ϼϼ  Ϲ  ϴϽ Ϸ  Ͼ ϼ ϼϹ ϴ. 

Ϙ Ͽϴ  ϻϴ ϴϵ  ϶ Ϲ ϶ Ϲ , ϴϻϸ ϼ Ϲ ϼ ϶ ϸ Ϲ ϸ ϼ, 

Ϲ ϼϴϿ Ϲ ϶ ϻ ϴϷ ϴϺϸϹ ϼ  ϼ ϼ ϴ  ϶ ϴϻ Ϲ Ϲ 20%  ϻϴ ϴϵ Ͻ 

Ͽϴ . 

ϡϴϿ Ϸ ϶ Ϲ ϼ ϿϹ ϼ  ϶ Ϸ ϸϴ ϶Ϲ Ϲ  ϶ Ϲϵ ϸϺϹ Ϲ ϸ   ϸϴ 

ϻϴ ϴϵ Ͻ Ͽϴ  ϴ϶Ͽ  26 %. 

ϗ ϸ ϶ Ͻ ϸ Ͽϴ  ϸϴ  Ϲ  ϶ Ϲ  ϼϴϿ  ϼ ϿϹ ϼϽ 

ϴ϶ϼ : 
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122,126,15,1/  nЧ ,                                                                (117) 

ϷϸϹ  12 – Ͼ Ͽϼ Ϲ ϶  Ϲ Ϲ϶ ϶ Ϸ ϸ , Ϲ . 

ϠϤϢϦ – ϼ ϼ ϴϿ Ͻ Ϲ Ͻ ϴϻ Ϲ  ϻϴ ϴϵ Ͻ Ͽϴ , 

ϴ ϴ϶Ͽϼ϶ϴϹ Ͻ ϶ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ ϶Ϲ ϶ ϼ  Ϲ Ϲ ϼ ϼ, 

11280 ϵ./117Ϲ . 

1,26 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼ ϿϹ ϼ    ϻϴ ϴϵ Ͻ 

Ͽϴ  Ϲϸϼ Ϸ  ϼϴϿ Ϸ  ϴϿ Ϸϴ ϶ Ϸ ϸϴ ϶Ϲ Ϲ ϶ Ϲϵ ϸϺϹ Ϲ ϸ ; 

1,5 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ϲ϶Ϲ Ϲ ϴϸϵϴ϶Ͼϼ Ͼ ϻϴ ϴϵ Ͻ Ͽϴ Ϲ; 

1,2 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼϹ ϶ Ͽϴ  (϶ Ͽ Ϸϴ ϿϹ , Ϲ ϼϼ, 

ϸ Ͽ ϼ ϹϿ Ϲ Ͼϴ ϼ .ϸ.); 

n – Ͼ϶ϴϿϼ ϼϾϴ ϼ  Ͼϴ ϹϷ ϼϼ ϴϵ ϼϾϴ; (n=1,2 ϸϿ  ϴϵ ϼ  ϼ Ϲ ϼϾ ϶, 

n=0,7 ϸϿ  ϠϢϣ, n=3 ϸϿ  ϜϦϤ, n=2 ϸϿ  Ͽϴϵ ϴ ϶, n=2 Ϲ . Ͽ Ϻϵ ); 

ϫ – ϼ ϿϹ  ϵ Ͽ Ϻϼ϶ϴ ϹϷ  Ϲ ϴϿϴ ϴ ϶ ϸ ϻϴϵ  

ϺϹ ϼ . ϡϴ ϸϴ  ϼ  ϺϹ ϼ  ϵ Ͽ Ϻϼ϶ϴ ϼϽ Ϲ ϴϿ 

ϴ϶Ͽ Ϲ : 

ϖϴ ϼϴ  1: 

- ϜϦϤ – 7 ϹϿ; 

- ϠϢϣ – 3 ϹϿ; 

- Ϲ ϼϾ – 6 ϹϿ; 

- Ͽϴϵ ϴ  – 6 ϹϿ. 

.36,386358312372,126,15,16760/   

.34,386358127,032,126,15,16760/   

.15,1324657122,162,126,15,16760/ х   
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.2207761,9212262,126,15,16760/   

.7782360,772207761,9215,132465734,38635836,3863583/   

 

ϖϴ ϼϴ  2: 

- ϜϦϤ – 5 ϹϿ; 

- ϠϢϣ – 3 ϹϿ; 

- Ϲ ϼϾ – 6 ϹϿ; 

- Ͽϴϵ ϴ  – 3 ϹϿ. 

.2759702,4012352,126,15,16760/   

.34,386358127,032,126,15,16760/   

.15,1324657122,162,126,15,16760/ х   

.1103880,9612232,126,15,16760/   

.5574598,851103880,9615,132465734,3863582759702,40/   

 

59.6   

 

ϛϴ ϴ  ϴ ϿϹϾ Ϲ Ϸϼ  ϹϸϹϿ   ϴ ϼ ϴ  Ϲ Ϸ ϼ Ϲ , 

ϴϵϺϴ ϹϽ ϶ ϸ ϶ ϸ -Ͼϴ ϴϿϼϻϴ ϼ Ϲ Ϲϸ ϼ ϼϹ. ϣ ϼ  ϿϹϸ Ϲ  

ϼ ϶ϴ ,   ϴϼϵ ϿϹϹ ϻ ϴ ϼ ϴ  ϴ  ϻϴ ϴ  ϴϺϴ ϴ  ϴ ϸ Ͽ Ͼ  

ϴ Ϲ Ͽ Ϸϼ Ϲ ϾϼϹ Ϻϸ  ϶ ϻϴ Ϲ Ϲ Ϲϸ ϶Ϲ   ϼ Ͼ Ͻ ϼ ϴ -

ϼ ϶ϴ ϼϹ  ϶ ϸ  . Ϲ. ϿϹϾ Ϲ Ϸϼ  ϹϵϿ  ϿϹϾ ϸ϶ϼϷϴ ϹϿϼ ϼ 

ϴ ϴ  ϴϵ ϼ  ϴϷ ϹϷϴ ϶ ϼ Ϲ  ϶ ϸ ϴϵϺϹ ϼ  (϶ ϸ ϶ϹϸϹ ϼ ). 
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ϖϹϿϼ ϼ ϴ ϻϴ ϴ  ϴ ϿϹϾ Ϲ Ϸϼ  ϹϸϹϿ Ϲ  ϸϹϿ  ϴ ϸ  

Ϲ Ϸϼϼ ϴ 1 3 ϹϴϿϼϻ ϶ϴ Ͻ ϶ ϸ  ( Ͻ ϺϼϸϾ ϼ) ϼ ϴ ϼ  ϻϴ 1 Ͼϖ -  

ϿϹϾ Ϲ Ϸϼϼ. 

Ϧϴ ϼ  ϴ Ͽϴ  ϿϹϾ Ϲ Ϸϼϼ ϻϴ϶ϼ ϼ   ϵ ϹϽ ϴ ϶ϿϹ Ͻ 

( ϼ Ϲϸϼ Ϲ Ͻ) ϼ ϿϹϾ ϸ϶ϼϷϴ ϹϿϹϽ ϼ ϴ ϴ ϶. ϙ Ͽϼ ϴ 

Ϲ Ϲ ϼϿϼ ϴ϶ ϴ 750 Ͼϖ ,  ϹϹ Ͽϴ ϴ Ϲ ϶Ͽ Ϲ   ϸ ϴ϶  

ϴ ϼ , .Ϲ.  Ϲ ϼϾ  ϻϴ ϹϵϿϹ  ϿϹϾ Ϲ Ϸϼ . ϙ Ͽϼ Ͽϴ ϼ϶ϴϹ ϴ  

 ϿϹϾ ϸ϶ϼϷϴ ϹϿϹϽ ϼ ϴ ϴ ϶ ϵ Ͽ Ϲ 750 Ͼϖ ,  ϴ Ϲ  

Ϲ ϶Ͽ Ϲ   ϸ϶ ϴ϶  ϴ ϼ : ϻϴ ϴ ϶ϿϹ  

( ϼ Ϲϸϼ Ϲ )  ϿϹϾ ϸ϶ϼϷϴ ϹϿϹϽ ϼ ϴ ϴ ϶ 

( Ϲϻϴ϶ϼ ϼ   Ͼ Ͽϼ Ϲ ϶ϴ ϹϵϿ Ϲ Ͻ ϿϹϾ Ϲ Ϸϼϼ) ϼ ϹϵϿϹ  

Ϲ Ϸϼ  (  Ϲ ϼϾ ).  

Ϣ Ͽϴ ϴ ϴ ϴ ϶ ϼ ϺϹ ϼ  ϸϹϽ ϶ ϼ  ϴ ϼ ϶ ϴ ϼϿ ϶  

Ϲ Ϸϼ , ϴ ϸ Ϲ  ϴ ϸ Ϲ  ϶ ϸ , ϻϸϴ ϼϹ Ϲ ϵ ϸϼ Ϸ  ϴ ϴ ϶ Ϲ ϼ ϼ 

ϴ Ͽϴ  ϼ Ϲϸϼ Ϲ Ͻ ϼ ϿϹϾ ϵ ϸ ϶ϴ ϼ  

( ϿϹϾ ϸ϶ϼϷϴ ϹϿϹϽ, ϴ ϴ ϶, ϴ ϶, ϼ .ϸ.) -  ϸϴ  ϸϼ Ͽ Ϸ  

ϹϾ ϴ ϼ ϷϿϴ  Ϲ ϸϼϾϹ ϻϴϸϴ϶ϴϹ Ͻ Ͼ ϶ ϸϼ ϹϿϹ . 

ϗ ϸ ϶ Ͻ ϴ ϸ ϹϵϿ Ϲ Ͻ ϿϹϾ Ϲ Ϸϼϼ ϹϸϹϿ Ϲ   ϿϹ 

cos
0 


NKP

N  ,                                                                                           (118) 

ϷϸϹ  Ϥ – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴ ϴ Ͻ ϹϻϹ ϶, Ϥ = 1,5; 

0K -Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϿϹϾ ϶Ϲ ϼϿ  ϴϷ ϻϾ , Ϟ0 = 1,05; 

∑N – ϴ ϹϽ ϶ Ϲ  ϴϵ ϼ  ϿϹϾ ϼϹ ϼϾ ϶; 

cos φ – Ͼ ϼ ϼϹ , ϼ ϿϹϾ ϸ϶ϼϷϴ ϹϿ , cos φ = 0,9. 

ВN I 30,594
9,0

60,33905,15,1
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ВN II 75,603
9,0

00,34505,15,1



  

ϗ ϸ ϶ Ͻ ϴ ϸ ϹϵϿ Ϲ Ͻ ϿϹϾ Ϲ Ϸϼϼ ϹϸϹϿ Ϲ   ϿϹ 

 ,24365 0 NKPW                                                                              (119) 

ВW I /00,780910230,5945,124365   

ВW II /00,793327575,6035,124365   

ϥ ϼ  ϿϹϾ Ϲ Ϸϼϼ ϼ ϴϹ   ϸ ϴ϶  ϴ ϼ : 

,
106
2 W

э


                                                                                                  (120) 

ϷϸϹ  Ϧ2 – ϴ϶Ͼϴ ϻϴ ϿϹϾ Ϲ Ϸϼ  ϸϿ  Ϲϵϼ ϹϿϹϽ  ϼ Ϲϸϼ Ϲ Ͻ 

, Ϧ2 = 410,39; 

ВыI
э /.78,3204

10

00,780910239,410
6




  

ВыII
э /.74,3255

10

00,793327539,410
6





 

 

59.7      

 

ϛϴ ϴ  ϴ ϶ ϸ  ϥ϶, ϵ., ϹϸϹϿ Ϲ  ϼϻ ϴ Ϲ Ϸ  Ϸ ϸ ϶ Ϸ  ϴ ϸϴ 

ϴ ϵ ϶Ϲ Ϲ Ϻϸ  ϼ ϴ ϼ ϶ ϴ ϶ ϸ : 

=Q · /1000,                                                                                           (121) 

ϷϸϹ   = 11,02 ϵ./ 3 – ϴ ϼ  ϴ ϼ Ϲ϶  ϶ ϸ ; 

Q  – ϴ ϸ ϶ ϸ  ϴ ϵ ϶Ϲ Ϲ Ϻϸ . 
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125 365
,

1000
I n

Q
 

                                                                                             (122) 

ϷϸϹ  n1– ϼ Ͽ  ϴϵ ϼ . 

ϖϴ ϼϴ  1 

75,200
1000

3652225



IQ 3/Ϸ ϸ 

ϖϴ ϼϴ  2 

155,15
1000

3651725



IQ 3/Ϸ ϸ 

Ϣ ϸϴ ϼ  ϶ ϸ  ϴ ϵ ϶Ϲ Ϲ Ϻϸ  ϵ ϸϹ  ϴ϶Ͽ : 

ϖϴ ϼϴ  1 

21,2
1000

75,20002,11



 . ϵ. 

ϖϴ ϼϴ  2 

71,1
1000

15,15502,11



 . ϵ. 

 

59.8   

 

ϥ ϼ  ϴ ϼϻϴ ϼ  ϼ ϿϹ ϼϽ ϹϸϹϿ Ϲ  ϴ ϶Ϲ  

ϴ ϼϻϴ ϼϼ ϼ Ϲ Ͻ ϼ ϼ ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ. , ϵ, ϹϸϹϿ Ϲ  

 ϿϹ 

 



m

i
iiK

1

,                                                                                            (123) 



122 
 

ϷϸϹ  iK  - ϹϾ ϴ  ϼ  ϶  ϸ ϶; 

iH  - ϴ ϴ ϼϻϴ ϼ  ϼ ϿϹ ϼϽ: (Hj=4,5% ϸϿ  ϵ, Hj=2-2,5% 

ϸϿ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ, Hj=8-10% ϸϿ  ϵ ϸ ϶ϴ ϼ ). 

.9130196,0800321264800,0,02349076677,3045,06205620,0008,0I   

.9093568,0800321264800,0,02349076677,3045,05747770,0008,0II   

 

59.9        

 

ϛϴ ϴ  ϴ ϹϾ ϼϽ Ϲ  , ϵ, ϼ ϼ ϴϹ  ϶ ϴϻ Ϲ Ϲ 1%  

Ϲ Ͻ ϼ ϼ ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ ϼ ϹϸϹϿ Ϲ   ϿϹ: 

К 01,0 ,                                                                                                (124) 

ϷϸϹ    Ϟ – ϴ Ͼϴ ϼ ϴϿ  ϶Ͽ ϺϹ ϼϽ, ϵ. 

.6451724,4823645172448,01,0I   

.6443879,7211644387972,01,0II   

ϣ ϼϹ ϴ ϸ  , ϵ, ϼ ϼ ϴ  ϶ ϴϻ Ϲ Ϲ 20%   

ϴ ϼϻϴ ϼ  ϼ ϿϹ ϼϽ ϼ ϻϴ ϴϵ Ͻ Ͽϴ  ϵ Ͽ Ϻϼ϶ϴ ϹϷ  

Ϲ ϴϿϴ /   ϿϹ 

 /0,2   ,                                                                                     (125) 

.3382511,37)7782360,779130196,08(2,0I   

.2933633,39)5574598,859093568,08(2,0II   
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I

/.039721714,5309260,003382511,37+

6451724,48+9130196,08+2210,00+9458671,80+3204780,00+7782360,77




 

II

/.436240386,1309260,00 2933633,39+

6443879,72+9093568,08+1710,00+8627996,10+3255740,00+5574598,85




 

 

59.10   1 3  

 

ϥϹϵϹ ϼ  1 3 ϶ ϸ , ϹϸϹϿ Ϲ   ϿϹ 

=
Q

,                                                                                                        (126) 

31,5
00,26920940

22142949306,
I ./ 3. 

17,5
00,26920940

68139342461,
I  ./ 3 

ϷϸϹ  Q  – Ϸ ϸ ϶ Ϲ Ͼ Ͽϼ Ϲ ϶  ϼ ϴϹ Ͻ ϶ ϸ  26920940 3/Ϸ ϸ. 

П – ϼ϶ϹϸϹ Ϲ ϻϴ ϴ , ϵ./Ϸ ϸ; 

эКВ  ,                                                                                         (127) 

ϷϸϹ  ϙ – ϴϵ Ͽ Ͻ Ͼϴϻϴ ϹϿ  Ͼ ϼ Ϲ Ͼ Ͻ ϹϾ ϼ϶ ϼ Ͼϴ ϼ ϴϿ  

϶Ͽ ϺϹ ϼϽ, ϙ=0,16. 

I 22142949306,039721714,523645172448,16,0   

 

II 68139342461,436240386,111644387972,16,0   
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59.11     

 

ϢϾ ϴϹ  ϼ  ϺϹ ϼϽ: 

FR

К
 ,                                                                                                        (128) 

ϷϸϹ  ϣϣ- Ͽϴ ϼ Ϲ ϴ  ϼϵ Ͽ , ϹϸϹϿ Ϲ  Ϲ Ͽϼ ϥ/ >Ϧ϶ϼ϶  ϿϹ 

ϣϣ=(Ϫ - ϥ/ ) QϷ ϸ,                                                                                        (129) 

ϣϣI =(6,39–5,31)·26920940,00=28266987,00 

ϣϣII =(6,22–5,17)·26920940,00=31074615,20 

ϷϸϹ  Ϫ – Ϲ ϴ ϸ Ͼ ϼϼ; 

Ϫ= ϥ/ ·1,18·1,02,                                                                                          (130) 

ϪI= 5,31·1,18·1,02=6,39 ϵ. 

ϪII = 5,17·1,18·1,02 = 6,22 ϵ. 

ϤI=142949306,22/28266987,00=5,0 Ϸ ϸϴ 

ϤII=139342461,68/31074615,20 =4,7 Ϸ ϸϴ 

ϢϾ ϴϹ  ϼ  ϺϹ ϼϽ  1 ϶ϴ ϼϴ  ϼϻ ϽϸϹ  ϻϴ 5 ϿϹ . 

ϢϾ ϴϹ  ϼ  ϺϹ ϼϽ  2 ϶ϴ ϼϴ  ϼϻ ϽϸϹ  ϻϴ 4,7 Ϸ ϸϴ. 
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Ч  

ϖ Ͽ Ϲ Ͻ ϸϼ Ͽ Ͻ ϹϾ  ϶ Ϲ  Ϲ Ϲ ϼ  ϶ϴϺ Ͻ ϵϿϹ  – 

϶ ϸ ϴϵϺϹ ϼ  Ϸ ϸϴ ϼ ϿϹ  Ϲϸ ϼ ϼϽ. ϥ ϼϹ ϼ Ϲ  

Ϻϼϻ Ϲ ϵϹ Ϲ Ϲ ϼ  ϴϺϴϹ  ϶Ϲ  ϴϻ϶ϼ ϼ  Ͽ ϵ Ϸ  ϴ ϹϿϹ Ϸ  Ͼ ϴ. 

ϕ Ͽ ϶ Ͽ Ϲ  Ϸϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϴ Ϲ  ϸϿ  ϹϸϹϿϹ ϼ  ϴ ϸϴ ϴ 

ϻ Ͻ ϶Ϲ  – ϼ Ϲ϶ Ϲ Ϻϸ  ϴ ϹϿϹ ϼ  ϼ ϿϹ  Ϲϸ ϼ ϼϽ, 

ϸ ϵ ϴ  ϼ ϴϿ Ϲ ϸϼϴ Ϲ  ϵ ϶ ϸ ϶ ϼ Ͼ Ͼ ϼ  Ϲ ϼ. 

ϣ ϼ ϴ  ϼ ϻϴ ϹϾ ϼ ϶ϴ  ϡϥ – Ι ϼ ϡϥ – ΙΙ, ϹϸϹϿϹ  ϻ  

ϴ ϼ ϴ Ͻ ϴ . 

Ϥϴ ϼ ϴ  ϼ ϻϴ ϹϾ ϼ ϶ϴ  ϸ϶ϴ ϶ϴ ϼϴ ϴ ϴ ϼϼ ϶ ϸ ϸϷ ϶Ͼϼ. 

ϕ Ͽϴ ϴ ϼ ϴ ϴ ϻϴ ϼ ϴ ϵ ϶ ϸ ϶  Ͼ ϻϼϼ. 

ϣ ϼ϶ϹϸϹ  Ͼ ϼ Ϲ Ͼ Ϲ ϵ ϶ϴ ϼϹ Ϲ Ϲ ϼϽ  ϶ ϸ ϴϵϺϹ ϼ  

ϴ ϹϿϹ Ϸ  Ͼ ϴ ϼ ϿϹ  Ϲϸ ϼ ϼϽ. 

ϤϹ Ϲ ϼ  ϼ Ϲ Ϲ Ϲ ϶ ϴϵ Ϲ ϶Ϲ ϶  ϻϴϸϴ ϼ  ϴ 

ϹϾ ϼ ϶ϴ ϼϹ ϼ Ϲϵ ϶ϴ ϼ  Ϲ ϼ Ϲ Ͼϼ  ϹϷϿϴ Ϲ ϶, ϴ ϸϴ ϶, ϶ ϸ  

ϴ϶ϼϿ, ϸϹϽ ϶ ϼ  ϴ Ϲ ϼ ϼϼ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ. 
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 Х Ч  

 

1      ϥϴ ϣϼϡ 2.1.4.1074 – 01 «ϣϼ Ϲ϶ϴ  ϶ ϸϴ. ϗϼϷϼϹ ϼ Ϲ ϾϼϹ Ϲϵ ϶ϴ ϼ  Ͼ 

Ͼϴ Ϲ ϶  ϶ ϸ   Ϲ ϴϿϼϻ ϶ϴ  ϼ Ϲ  ϼ Ϲ϶ Ϸ  ϶ ϸ ϴϵϺϹ ϼ . Ϟ Ͽ  

Ͼϴ Ϲ ϶ϴ». 

2     ϥϣ 131.13330.2011 «ϥϡϼϣ 23 – 01 – 99* ϥ ϼ ϹϿ ϴ  ϾϿϼ ϴ Ͽ Ϸϼ ». 

3     ϥϣ 5.13130.2009 ϥϼ Ϲ  ϼ϶ Ϻϴ Ͻ ϻϴ ϼ . ϧ ϴ ϶Ͼϼ 

ϼϷ ϴϿϼϻϴ ϼϼ ϼ Ϻϴ Ϲ ϼ  ϴ϶ ϴ ϼ Ϲ ϾϼϹ. ϡ  ϼ ϴ϶ϼϿϴ 

ϹϾ ϼ ϶ϴ ϼ . 

4     ϥϣ21.13330.2012 «ϥϡϼϣ 2.01.09 – 91 ϛϸϴ ϼ  ϼ ϺϹ ϼ  ϴ 

ϸ ϴϵϴ ϶ϴϹ  Ϲ ϼ ϼ  ϼ ϴϸ  Ϸ ϴ ». 

5     ϥϣ 10.131130.2009 ϥϼ Ϲ  ϼ϶ Ϻϴ Ͻ ϻϴ ϼ . ϖ Ϲ ϼϽ 

ϼ϶ Ϻϴ Ͻ ϶ ϸ ϶ ϸ. Ϧ Ϲϵ ϶ϴ ϼ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ. 

6     Ϣ Ͽ ϶ ϙ.ϖ. Ϝ ϺϹ Ϲ Ϲ ϼ Ϲ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ϶ ϸ ϴϵϺϹ ϼ  ϼ 

϶ ϸ ϶ϹϸϹ ϼϹ. ϧ Ϲϵ Ϲ ϵϼϹ Ϡ.: Ϝϻϸϴ ϹϿ ϶  ϔ ϼϴ ϼϼ ϼ ϹϿ  

϶ ϻ ϶ 2015Ϸ. 216 . 

7     Ϝ϶ϴ  ϣ Ͽ ϼ , ϕ ϼ  ϡ ϶ ϹϿ Ϲ϶, ϖϿϴϸϼ ϼ  ϩ ϻϼ , Ϡϴ ϼ  ϚϹ Ͽ Ͼϼ ϴ 

Ϝ ϺϹ Ϲ Ϲ ϼ Ϲ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ Ϡ.: Academia2012  304 . 
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Фрагмент загрузки фильтра

Наименование загрузки
Пределы круп-
ности загрузки

Высота
слоя, мм

d=0,8-2,0 1800Горелая порода

Щелевые пластмассовые трубы
dотв=2 мм 450

ЛистовСтадия Лист

Кафедра ИСЗиС

№док. Подпись Дата

ВКР-08.03.01.06-2019

Блок фильтров. План. Разрез I-I.
Разрез II-II

Сибирский Федеральный Университет
Инженерно-сроительный институт

Изм.

Зав.Каф.

Лист

Разраб.

Проверил

Н.контр.

Консульт. 5

Кол.уч

Руковод.

9Курилина Т.А.

Корчагин А.В.

Курилина Т.А.

Курилина Т.А.

Матюшенко А.И.

Горелая порода

Проектирование системы водоснабжения
города

197,850



24000

1
2
0
0
0

1
2
0
0
0

250

1
1
7
2
5

300

1
1
7
2
5

250

250

23500

250

план резервуара

1

1

192,00

195,200

196,900

195,600

гидроизоляция 10 мм

монолитная ж/б плита 300 мм

бетонная подготовка 100 мм

трамбованный грунт

грунт 1000 мм
утеплитель 100 мм
гидроизоляция 8 мм
плита перекрытия 300 мм

дыхательное устройство

камера лаза 1камера лаза 2

195,600

уровень воды

2

2

А А

Б Б

2

1

1

2

А-А Б-Б

650
650

100

1500
1500

                       Технические требования

трап Ду 150мм

Резервуары чистой воды (РЧВ)

РЧВ-1

РЧВ-2

Резервуар чистой воды

ЛжстовПтаджэ Лжст

Катедра ИПЗжП

№док. Поднжсь Вата

ВКР,08.02.01.05,1019

Резервуар чжстой воды. План. Разрез I,I.
Разрез II,II. Узлы А,А; Б,Б

Пжбжрскжй Федеральный Унжверсжтет
Инденерно,срожтельный жнстжтут

Изм.

Зав.Кат.

Лжст

Разраб.

Провержл

Н.контр.

Консульт. 6

Кол.уч

Руковод.

9Куржлжна Т.А.

Корчабжн А.В.

Куржлжна Т.А.

Куржлжна Т.А.

Матьценко А.И.

Разрез I-I

Разрез II-II

Проектжрованже сжстемы водоснабденжэ
борода



КК14
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9
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1

12

6

11

10

КК12

КК10
КК13

КК4

КК15

КК5

КК3 КК1

КК2

КК6

КК16

КК8

d=150мм

d=150ммd=150 мм

13

 d=600мм

 d=700мм

КК17

КК18

К-3

2

 d=700мм

 d=700мм

 d
=7

00
мм

К-3

В-1

К-1

В-7

К-1

3
4

8

2

Здание насосной станции 2-го подъема

Камера переключения

6

Гараж

  К-3

9

Сооружение повторного использования
промывной воды

11

Наименование

  В-1

Трубопровод производственной канализации

Здание насосной станции для подачи
промывной воды

6

13

Наименование№ поз

Лист

1

Блок фильтров

3

5

Резервуары чистой воды

4

8

Блок вспомогательных помещений

Консульт.

Проходная

10

Разраб.

Блок реагентного хозяйства

Трубопровод речной воды

№ поз

Песковое хозяйство

Хлораторная и склад гипохлорита натрия

Трубопровод бытовой канализации

Проверил

  В-7

  К-1

Н.контр.

Экспликация блоков площадки очистных сооружений

Обозначения трубопроводов

12

Кол.уч

№ поз Наименование

Корчагин А.В.

d=150мм

Курилина Т.А.

Генеральный план водопроводных очистных сооружений

Курилина Т.А.

Листов

Трубопровод хозяйситвенно-питьевого назначения

Стадия

7

Кафедра ИСЗиС

Дата№док. Подпись

ВКР-08.03.01.06-2019

Генеральный план водопроводных
очистных сооружений

Сибирский Федеральный Университет
Инженерно-сроительный институт

Изм.

Зав.Каф.

Лист

Руковод.

9

Курилина Т.А.

Матюшенко А.И.

КК11

К-3

КК7

d=500мм

Проектирование системы водоснабжения
города

З В

С

Ю



ЛистовСтадия Лист

Кафедра ИСЗиС

№док. Подпись Дата

ВКР-08.03.01.06-2019

Насосная станция II подъема. План.
Разрез 1-1. Разрез 2-2.
Водонапорная башня

Сибирский Федеральный Университет
Инженерно-сроительный институт

Изм.

Зав.Каф.

Лист

Разраб.

Проверил

Н.контр.

Консульт. 8

Кол.уч

Руковод.

9Курилина Т.А.

Корчагин А.В.

Курилина Т.А.

Курилина Т.А.

Матюшенко А.И.

Кран подвесной электрический 

Задвижка клиновая с эл.приводом

Насос с электродвигателем

9

Обратный клапан

Задвижка параллельная 

Насос с электродвигателем

4

6

8

7

5

3

2

1

Ед.Размер измер. Кол-воМарка

Обратный клапан

Задвижка параллельная 

Задвижка клиновая с эл.приводом
d=700мм
d=600мм
d=450мм
d=500мм
d=450мм
d=700мм
Q=5тн

    -  

    -  

 l=8,4м

Д800-57

Д2500-17

30с927бр
30с914кж1 
30425бр
30414бр
19416р 
19418р 

однобалочный 

агр

агр
шт

комп.

шт
шт
шт
шт
шт 2

4

5

4

2

4

9

4

1

5

7

6

4
3

от РЧВ 

d=
60

0 
мм

d=
60

0 
мм

4
3

5

7d=
45

0м
м

d=
45

0м
м

6 6

3

в водонапорную башню

8
10

0

19
3
5

2
3
18

200005400

1 2 3

1

65 5 6

193,900

192,600

3 1

Монтажная
площадка

Монтажная
площадка

8100

1000 3280

675260034001665

Q=5тн 

9

3

4

17

5

6

А Б

на промывку КО 

Насосная станция II подъема

Спецификация

План Разрез 2-2.

Разрез 1-1.

Поз.

199,700

204,850

196,700

194,200

192,600

195,200

203,400

200,900

195,200

1 1

2

2

200005400

1 2 3

3

Наименование

Водонапорная башня
ТП "Б.901-3-25"

Проектирование системы водоснабжения
города



ЛистовСтадия Лист

Кафедра ИСЗиС

№док. Подпись Дата

ВКР-08.03.01.06-2019

Технико-экономическое сравнение
показателей. Схема

автоматизации

Сибирский Федеральный Университет
Инженерно-сроительный институт

Изм.

Зав.Каф.

Лист

Разраб.

Проверил

Консульт.

Н.контр.

Руковод.

Кол.уч

9

Корчагин А.В.

Курилина Т.А.

Курилина Т.А.

Курилина Т.А.

Матюшенко А.И.

9

Проектирование системы водоснабжения
города

Технико-экономическое сравнение показателей

Наименование показателей Ед. изм.
Инвестиционные проекты

Вариант 1 Вариант 2
Капитальные вложения руб. 645172448,23 644387972,11

Эксплуатационные затраты руб./год 39721714,50 36240386,14

Приведенные затраты руб. 142949306,22 139342461,68

Себестоимость очистки руб./м³ 5,31 5,17

Планируемая прибыль руб. 28266987,00 31074615,20

Срок окупаемости год 5,0 4,7

FQI

LT

8

9

10

4

5

3

1
2

6

7

ОВЕН ТРМ210

ПУ 1 ПУ 2

ИУ
УСФ1 УСФ2R 1

ИУ
УСФ1 УСФ2

R 2

СД

FRC FRC

Схема автоматизации

1 - канал;
2 - трубопровод подачи воды на фильтр;
3 - уровнемер. Прибор для измерения уровня с контактным устройством
бесшкальный с дистанционной передачей показаний, установленный по
месту (уровнемер бесшкальный с пневмо- или электропередачей);
4 - трубопровод отвода промывной воды;
5 - трубопровод фильтра;
6 - задвижка на трубопроводе фильтрата;
7 - сужающее устройство;
8 - трубопровод подачи промывной воды;
9 - измеритель скорости фильтрования. Прибор для измерения расхода
интегрирующий показывающий, установленный по месту (любой
счетчик-расходомер с интегратором);
10 - регулятор скорости фильтрования. Прибор для измерения ода
регистрирующий, регулирующий, установленный на щите ;

FQI

ОВЕН ТРМ210

Поз. обозн. Кол.Наименование

Измеритель уровня 2ИУ

ЗадатчикУСФ1 2

Задатчик 2УСФ2

Реостат 1R1 1

R2 1

РегуляторОВЕН ТРМ210 2

ПУ1 Переключатель 1 1

ПУ2 1

СД Добавочное сопротивление

Примечания

Реостат 2

Переключатель 2

1

СпецификацияУсловные обозначения
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