
Ϡϼ ϼ Ϲ ϶  ϴ Ͼϼ ϼ ϶ ϹϷ  ϵ ϴϻ ϶ϴ ϼ  ϤϨ 
ϨϹϸϹ ϴϿ Ϲ Ϸ ϸϴ ϶Ϲ Ϲ ϴ϶ Ϲ 

ϵ ϴϻ ϶ϴ ϹϿ Ϲ ϹϺϸϹ ϼϹ ϶ ϹϷ  ϵ ϴϻ ϶ϴ ϼ  
«   » 

ϥϴ -Ϭ Ϲ ϾϼϽ ϼϿϼϴϿ 
 

Ϟϴ Ϲϸ ϴ Ϸϼϸ Ϲ ϷϹ ϼϾϼ, Ϸϼϸ ϿϹϾ ϴ ϼϼ, ϿϹϾ Ϲ ϷϹ ϼ Ϲ Ͼϼ   
ϼ Ϲ  ϼ ϿϹϾ ϼ Ϲ Ͼϼ  Ϲ ϹϽ 

 
 
 

ϧϦϖϙϤϚϘϔϲ 
ϛϴ϶. Ͼϴ Ϲϸ Ͻ 
________    ϔ.ϔ. ϔ ϼ ϴϹ϶ 
       ϸ ϼ         
«____» _________ 2022 Ϸ. 

 
 

  
 

13.03.02 – ϱϿϹϾ Ϲ ϷϹ ϼϾϴ ϼ ϿϹϾ Ϲ ϼϾϴ 
 
 

ϣϤϢϙϞϦϜϤϢϖϔϡϜϙ ϣϙϤϙϗϜϡϥϞϢϝ ϗϱϥ ϡϔ ϤϙϞϙ ϟϢϖϔϦϰ. 
ϠϙϦϢϘϯ Ϝ ϣϤϜϕϢϤϯ ϢϣϤϙϘϙϟϙϡϜϳ ϠϙϥϦ ϣϢϖϤϙϚϘϙϡϜϳ 

ϡϔ ϟϜϡϜϳϩ ϱϟϙϞϦϤϢϣϙϤϙϘϔϫϜ 
 
 
 
 

Ϥ Ͼ ϶ ϸϼ ϹϿ  
___________ 

ϸ ϼ , ϸϴ ϴ 
 

Ϟϴ ϸ. Ϲ . ϴ Ͼ, ϸ Ϲ , 
ϼ. . ϻϴ϶Ϲϸ ϹϷ  Ͼϴ Ϲϸ Ͻ 

ϗϗϱϥϼϱϥ 
ϥϴ -Ϭ Ϲ Ͼ Ϸ  ϥϨϧ 

Ϲ ϴ  Ϲ Ϲ , Ϲ Ϲ ϻ϶ϴ ϼϹ, 
ϸ ϿϺ , Ϲ  ϴϵ  

ϔ.ϔ. ϔ ϼ ϴϹ϶ 
ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  

 

    

ϖ Ͼ ϼϾ ___________ 
ϸ ϼ , ϸϴ ϴ 

 
ϙ.ϔ. Ϟϼ ϸ Ͼϼ  

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  

 
 
 
 
 
 

ϥϴ Ϸ Ͼ; ϫϹ Ϲ Ͼϼ 2022   
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ϣ ϸ ϿϺϹ ϼϹ ϼ Ͽ Ϸ  Ͽϼ ϴ ϕϤ  Ϲ Ϲ «ϣ ϹϾ ϼ ϶ϴ ϼϹ ϣϹ ϹϷϼ Ͼ Ͻ 
ϗϱϥ ϴ ϹϾϹ ϟ ϶ϴ . ϠϹ ϸ  ϼ ϼϵ  ϹϸϹϿϹ ϼ  Ϲ  ϶ ϹϺϸϹ ϼ  ϴ 
Ͽϼ ϼ  ϿϹϾ Ϲ Ϲϸϴ ϼ». 

 
Ϟ Ͽ ϴ   ϴϻϸϹϿϴ : 

 
 

ϖ ϸ - Ϲ ϷϹ ϼ Ϲ ϾϼϹ ϴ Ϲ  ________ 
ϸ ϼ , ϸϴ ϴ 

_______________ 
ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  

 
Ϣ ϶ Ϲ ϼ ϶ Ϸϴ ϹϿ Ϲ 

ϵ ϸ ϶ϴ ϼϹ 
 

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  

 
ϱϿϹϾ ϼ Ϲ Ͼϴ  ϴ  

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  
 
ϤϹϿϹϽ ϴ  ϻϴ ϼ ϴ ϼ ϴ϶ ϴ ϼϾϴ 
 
 

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  

Ϟ ϶Ͼϴ ϺϹ ϼ  ϼ Ϸϼϸ ϻϿϴ ________ 
ϸ ϼ , ϸϴ ϴ 

_______________ 
ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  

 
ϣ Ϻϴ ϴ  ϵϹϻ ϴ . Ϣ ϴ ϴ ϸϴ 

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  
 
Ϣ ϴ ϴ Ͼ Ϻϴ ϹϽ Ϲϸ  

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  
 
ϦϹ ϼϾ - Ͼ ϼ Ϲ Ͼ Ϲ ϵ ϶ϴ ϼϹ 

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  
 
ϡ Ͼ ϿϹ  
 
 

 
________ 

ϸ ϼ , ϸϴ ϴ 

 
_______________ 

ϼ ϼ ϼϴϿ , ϴ ϼϿϼ  
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1. ϡϴϼ Ϲ ϶ϴ ϼϹ ϹϾϼ............................................................................ ϟ ϶ϴ ; 
2. ϡϴϼ Ϲ ϶ϴ ϼϹ ϗϱϥ.................................................................. ϣϹ ϹϷϼ Ͼϴ ; 
3. ϠϹ ϴ ϺϸϹ ϼϹ ϗϱϥ............................................ ϡ ϶Ϸ ϸ Ͼϴ  ϵϿϴ ; 
4. Ϧϼ  ϹϾ ϼ Ϲ Ͻ ϴ ϶Ͼϼ.............................................................. ϗϱϥ; 
5. ϩϴ ϴϾ Ϲ Ϲ ϴ ϸ  ϶ ϸ : 
ϴ) Ϲϸ Ϲ Ϸ ϿϹ ϼϽ.......................................................................... 160 3/ ; 
ϵ) ϴϾ ϼ ϴϿ Ͻ  ϵϹ Ϲ Ϲ  3,0%........................................ 930 3/ ; 
϶) ϴϾ ϼ ϴϿ Ͻ  ϵϹ Ϲ Ϲ  0,5%...................................... 1085 3/ ; 
Ϸ) ϼ ϼ ϴϿ Ͻ...................................................................................... 70 3/ ; 
6. ϣϴ ϴ Ϲ  ϶ ϸ ϴ ϼϿϼ ϴ: 
ϴ) ϴ ϴϾ Ϲ  ϹϷ Ͽϼ ϶ϴ ϼ  Ͼϴ..................................................... Ϸ ϸϼ Ͻ; 
ϵ) Ϲ Ͼϴ ϡϣϧ..................................................................................... 63,00 ; 
϶) Ϲ Ͼϴ Ϩϣϧ..................................................................................... 64,00 ; 
Ϸ) Ϲ Ͼϴ ϧϠϢ.................................................................................... 57,44 ; 
ϸ) ϵ Ϲ  ϶ ϸ ϴ ϼϿϼ ϴ Ͽ Ͻ....................................................... 3,942 3; 
Ϲ) ϵ Ϲ  ϶ ϸ ϴ ϼϿϼ ϴ ϿϹϻ Ͻ.................................................... 1,757 3; 
7. ϡϴ  ϗϱϥ: 
ϴ) ϴϾ ϼ ϴϿ Ͻ................................................................................... 34,22 ; 
ϵ) ϴ Ϲ Ͻ.......................................................................................... 26,92 ; 
϶) ϼ ϼ ϴϿ Ͻ.....................................................................................24,26 ; 
8. ϱ Ϲ ϷϹ ϼ Ϲ ϾϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ: 
ϴ) ϴ ϶ϿϹ ϴ  ............................................................... 115 Ϡϖ ; 
ϵ) Ϲϸ Ϲ Ϸ ϿϹ  ϶ ϴϵ Ͼϴ ϿϹϾ Ϲ Ϸϼϼ................. 357 Ͽ . Ͼϖ · ; 
9. Ϥϴϻ Ϲ  Ͽ ϼ  ( ϵ ϴ  ϸϿϼ ϴ): 
ϴ) ϿϹ϶ ϵϹ ϹϺ ϴ  Ͼϴ Ϲ -ϻϹ Ͽ ϴ  Ͽ ϼ ϴ  ϸ ............................ 182 ; 
ϵ) ϿϹ϶ ϵϹ ϹϺ ϴ  ϷϿ ϴ  ϵϹ ϴ  Ͽ ϼ ϴ............................................... 30 ; 
϶) ϴ ϼ ϴ  ϴ ............................................................................... 76,4 ; 
Ϸ) ϶ ϸ ϵ ϴ  ϴ ................................................................................. 50 ; 
ϸ) ϴ϶ ϵϹ ϹϺ ϴ  ϷϿ ϴ  ϵϹ ϴ  Ͽ ϼ ϴ............................................. 30 ; 
Ϲ) ϴ϶ ϵϹ ϹϺ ϴ  Ͼϴ Ϲ -ϻϹ Ͽ ϴ  Ͽ ϼ ϴ  ϸ ...................... 168,7 ; 
10. ϖ ϸ ϵ Ϲ ϺϹ ϼ : 
10.1 ϣ ϶Ϲ Ͻ ϶ ϸ Ͽϼ϶: 
ϴ) ϼ Ͽ  ϼ ϴϻ Ϲ  ϿϹ ϶...................................................................... 3 7 ; 
ϵ) ϵ ϴ  ϸϿϼ ϴ............................................................................................ 21 ; 
϶) ϴϾ ϼ ϴϿ ϴ  ϶ ϴ.......................................................................... 30,5 ; 
10.2 ϗϿ ϵϼ Ϲ ϶ ϸ ϶ Ͼϼ: 
ϴ) ϼ Ͽ  ϼ ϴ Ϲ Ϲ ϼ ................................................................. 2, Ͼ ϷϿ Ϲ; 
ϵ) ϴϻ Ϲ  Ϲ Ϲ ϼ .................................................................................... 3,0 ; 
11. ϛϸϴ ϼϹ ϗϱϥ: 
ϴ) ϼ  ϻϸϴ ϼ ....................................................................................... Ͽ ϶ Ϲ; 
ϵ) ϼ Ͽ  ϴϷ ϹϷϴ ϶............................................................................................ 3; 
϶) Ϸ  ϶ϴ ϼ ............................................................................ ϴϿϹ϶ Ͽϼ ; 
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Ϸ) ϼ  ϼ ϴϿ Ͻ Ͼϴ Ϲ ................................................................. ϵϹ ϴ ; 
ϸ) ϼ  ϴ ϶ϴ ϹϽ ϵ ............................................................ ϼϻ Ϸ ϴ ; 
12. Ϣ ϶ Ϲ ϵ ϸ ϶ϴ ϼϹ: 
ϴ) ϼ  ϵϼ ............................................................................... ϣϟ40ϴ-ϖ-500; 
ϵ) ϼ  ϷϹ Ϲ ϴ ϴ...................................................................... ϥϖ-808/130-44; 
϶) ϼ ϴϿ ϴ  ϴϾ ϼ϶ ϴ   ϷϹ Ϲ ϴ ϴ................................. 40 Ϡϖ ; 
Ϸ) ϴ ϴ ϶ ϴ Ϲ ϼ ..................................................................... 136,4 ϵ/ ϼ ; 
ϸ) ϼ  ϴ ϴ ϶................................................... ϦϘ-63000/110-ϧ1; 
13. ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ: 
ϴ) Ͼ Ͼ ϴϹ ϼ...................................................................... 132 Ϲ Ϲ϶; 
ϵ) ϹϵϹ ϼ  ϿϹϾ Ϲ Ϸϼϼ............................................ 0,23 ϵ/Ͼϖ · ; 
϶) ϸϹϿ Ϲ Ͼϴ ϼ ϴϿ ϶Ͽ ϺϹ ϼ ................................................ 65241 ϵ/Ͼϖ ; 
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ϣ ϹϵϿϹ ϼϹ ϿϹϾ Ϲ Ϸϼϼ ϶Ͽ Ϲ  ϵ ϻϴ ϹϿ  Ͽ ϶ϼϹ  

Ϲ ϶ ϶ϴ ϼ  ϹϿ ϶Ϲ Ϲ ϶ϴ. ϖ ϴ ϹϹ ϶ Ϲ  Ͼ Ͽϼ Ϲ ϶  Ϲϵϼ ϹϿϹϽ 
ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ Ϲ ϼ ϹϿ  ϴ Ϲ  ϻϴ Ϲ  ϴϻ϶ϼ ϼ  Ϲ Ͽ ϷϼϽ, 

 Ϲ ϵ ϸϼ  ϴ ϴ ϼ϶ϴ  ϷϹ Ϲ ϼ ϼϹ ϼ. ϱϿϹϾ ϼ Ϲ Ͼϴ  
Ϲ Ϸϼ  ϶ ϴϵϴ ϶ϴϹ  ϴ ϿϹϾ ϴ ϼ  ϴϻϿϼ Ϸ  ϼ ϴ. 

ϗϼϸ ϿϹϾ ϴ ϼϼ ϻϴ ϼ ϴ  ϸϴ Ϲ ϴϿ Ϲ Ϲ  ϶ ϶ Ϲ Ϲ  
Ϲ Ϸ ϼ Ϲ ϴ , ϶ Ͽ  ϶  Ͽ  ϹϷ Ͽϼ ϶ϴ ϼ  ϼ  ϴ ϴ Ϲ ϶ ϶ 

Ϲ ϴϵϼϿ  ϹϺϼ ϴ , ϴ ϴϾϺϹ Ͼ ϶ϴ  ϼϾ ϶ Ϲ ϴ ϼ Ϸ ϴ ϼϾ ϶ ϴϷ ϻϾϼ. 
ϖ ϴ ϹϹ ϶ Ϲ  Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ ϾϼϽ Ͼ ϿϹϾ  ϡ ϶Ϸ ϸ Ͼ Ͻ 

ϵϿϴ ϼ ϶Ͽ Ϲ  ϸ Ͻ ϼϻ ϴϼϵ ϿϹϹ Ͻ ϼ϶  ϴϵ ϴ ϼ  Ͼ  Ͼ ϼϾϼ 
ϵϿϴ ϼ. ϖ Ϲ Ϲ  Ϲ  ϡ ϶Ϸ ϸ Ͼϴ  ϵϿϴ  ϶Ͽ Ϲ  Ϲ Ϸ ϻϴ϶ϼ ϼ  
ϹϷϼ , ϴϾ ϼ Ϲ Ͼϼ Ϲ ϴ ϿϴϷϴϹ  ϻϴ ϴ ϴ ϼ ϴϸϼ ϼ  ϷϿϹ϶ ϸ ϸ  
Ϲ ϷϹ ϼ Ϲ Ͼϼ  Ϲ ϶, Ϲ ϶Ͽ  ϼ  ϶϶ ϻ ϸϿ  ϼϻ϶ ϸ ϶ϴ Ϲ Ͽ ϶ Ͻ ϼ 

ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ ϼϻ ϸ Ϸϼ  ϹϷϼ ϶ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ. ϥ ϵ ϶Ϲ ϴ  
ϷϹ Ϲ ϴ ϼ  ϿϹϾ Ϲ Ϸϼϼ ϵϹ Ϲ ϼ϶ϴϹ  Ϲ ϹϹ 25 Ϲ ϶ ϵ ϹϽ Ϲϵ ϼ. 

Ϣ ϶ ϼ ϵϿϹ ϴ ϼ ϶ Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ Ͼ  Ͼ ϿϹϾ Ϲ ϵϿϴ ϼ 
϶Ͽ : 

 Ϸ ϴ ϼ Ϲ  ϶϶ ϸϴ ϶ ϸϹϽ ϶ϼϹ ϶  ϼϻ϶ ϸ ϶Ϲ  ϹϽ 
϶  ϶ Ϲ  ϴ Ͽ  Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  Ͼ ϿϹϾ ϴ ϵϿϴ ϼ ϼ 

Ϲϸ ϴ  ϹϸϿ ϺϹ ϼ    ϼ ϶Ϲ ϶; 
 ϶ Ϲ ϴ  ϻϴ϶ϼ ϼ  Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  Ͼ ϿϹϾ ϴ ϵϿϴ ϼ 

 ϼ  Ϲ ϴϿϼϻ ϶ϴ Ϸ  Ͼϴ Ϲ Ϸ Ϲ ϶, Ϲϻ ϴ ϼ ϹϿ Ϲ 
ϼ Ͽ ϻ ϶ϴ ϼϹ ϴϿ Ϲ ϴ ϼ϶  ϴϸϼ ϼ  ϶ϼϸ ϶ Ͽϼ϶ϴ ϸϿ  ϼϻ϶ ϸ ϶ϴ 
Ϲ Ͽ ϶ Ͻ ϼ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ. 

Ϣ ϶ ϼ ϴϾ ϴ ϼ, Ͼ Ϲ Ϸ  Ͽ Ϻϼ ϹϿ  ϶Ͽϼ  ϴ 
ϴϻ϶ϼ ϼϹ Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  Ͼ ϿϹϾ ϴ ϵϿϴ ϼ, ϶Ͽ : 

 ϸ ϵ Ϲ ϷϹ Ϸ ϴ ϼ Ϲ Ͼ Ϲ Ͽ ϺϹ ϼϹ ϼ Ͼ Ϲ ϼ ϸ -
ϾϿϼ ϴ ϼ Ϲ ϾϼϹ Ͽ ϶ϼ , Ϲϻ ϴ ϼ ϹϿ ϴ  ϸϴϿϹ   Ͼ ϹϽ ϼ  ϴ -

ϼϻ϶ ϸ ϶Ϲ  Ϲ ϶ Ϥ ϼϼ, ϸ  ϴ϶ ϵϼϿ Ϸ , 
ϺϹϿϹϻ ϸ Ϻ Ϸ  ϴ ϴ, ϶ Ϸ ϸ ϴ  Ͽ Ϸϼ ϼϾϴ, ϴϿϼ ϼϹ ϴ Ϲ ϼ ϼϼ 

ϵϿϴ ϼ ϹϸϹ ϴϿ  ϴ  ϼ ϵ ϹϾ ϶ ϴ ϼ ϶Ͼϼ Ϲ Ϸ Ϲ ϶; 
 ϵϹ Ϲ Ϲ ϼϹ Ϲϵϼ ϹϿϹϽ Ϲ Ϸ Ϲ ϴ ϼ ϶ Ϲ  ϶ϼϸ ϶ ϼ ϼ ϼ Ϲ Ϲ 

ϴϿϼ ϼϹ Ϲ  ϶ϼϸ ϶ ϶ ϻ ϵ ϶Ͽ Ϲ  Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ Ͼϼ  Ϲ ϶. 
Ϝϻ Ϲ Ϲ ϼ ϿϹ  ϶ Ϲ ϵϿϹ  ϼ ϴϾ ϶ Ϻ  ϸϹϿϴ  ϶ ϶ ϸ,  

ϻϸϴ ϼϹ ϴ Ϲ ϼ ϼϼ ϵϿϴ ϼ ϗϱϥ ϶ϿϹ Ϲ  ϻϴ ϵ Ͻ Ϸ ϵ  Ͽ Ϻϼ ϹϿ Ͻ 
ϹϾ  ϼ ϵ ϶ Ϲ  ϴϻ϶ϼ ϼ  Ͽϼ϶ - Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  Ͼ ϿϹϾ ϴ. 

ϪϹϿ  ϸϴ Ͻ ϴϵ  ϶Ͽ Ϲ : ϹϸϹϿϹ ϼϹ ϴ ϶ϿϹ Ͻ ϼ, 
϶ ϵ  ϶ Ϸ  ϼ ϶ Ϸϴ ϹϿ Ϸ  ϵ ϸ ϶ϴ ϼ , ϴ Ϲ  Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  

ϺϹ ϼϽ, ϴ Ϲ  ϻϴ ϼ  Ϸϼϸ ϷϹ Ϲ ϴ ϴ, Ͼ ϼ Ϲ Ͼ Ϲ ϵ ϶ϴ ϼϹ 
ϼ ϹϿ ϶ϴ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϴ ϹϾϹ ϟ ϶ϴ , ϴ ϴϾϺϹ ϴϵ Ͼϴ 

Ϲ ϼϴϿ Ϸ  ϶ ϴ – «ϠϹ ϸ  ϼ ϼϵ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϴ 
Ͽϼ ϼ  ϿϹϾ Ϲ Ϲϸϴ ϼ».  
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1.   
 
1.1.  
 
ϖ ϴϽ Ϲ ϼ ϹϿ ϶ϴ Ϸϼϸ ϻϿϴ: Ϲ Ϲ  Ͼ ϼ Ϲ ϴϿ Ͻ, ϵϿϼϻϾϼϽ Ͼ 

Ͼ , ϸϿ  Ͼ Ϸ  ϴ ϴϾ Ϲ  ϼϻϵ Ϲ ϶ϿϴϺ Ϲ ϼϹ, ϹϺϴ Ͼ Ϲ ϿϹ , 
Ϲ Ͽϴ  ϸ ϿϺϼ ϹϿ ϴ  Ϲ , Ϲ Ϲ - ϷϾϴ  ϻϼ ϴ ϼ Ͽϴϸ ϴ  ϻϴ Ϻ ϴ  

϶Ϲ ϴ. 
ϥ Ϲϸ ϹϷ ϸ ϶ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ +4,8 °ϥ. 
ϡϴϼϵ Ͽ ϴ  ϼ ϹϿ ϴ  ϶ϿϴϺ  ϶ ϻϸ ϴ ϴϵϿ ϸϴϹ  ϶ Ϲ Ϲ-

ϻϼ ϼϽ Ϲ ϼ ϸ, ϸ ϼϷϴ  ϴϾ ϼ ϴ ϶ ϵ Ϲ-ϸϹϾϴϵ Ϲ (88%). ϡϴϼϵ Ͽ ϹϹ 
Ͼ Ͽϼ Ϲ ϶  ϴϸϾ ϶ - ϶ ϿϹ ϼϹ Ϲ , ϴϼ Ϲ ϹϹ - ϶ ϶ϴ Ϲ- ϴ Ϲ. Ϟ Ͽϼ Ϲ ϶  
ϸ ϹϽ  ϴϸϾϴ ϼ ϶ Ϲϸ Ϲ  184. 

ϥ ϴ ϼ ϼϾϴ  ϻ ϴ Ϲ ϼ  Ϲϸ Ϲ Ϲ Ͻ Ϲ Ϲ ϴ  Ϲϸ ϴ϶ϿϹ ϴ ϶ 
ϴϵϿϼ Ϲ 1.1. 

 
ϦϴϵϿϼ ϴ 1.1 – ϥ Ϲϸ Ϲ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ 

 I II III IV V VI VII VIII IX X XI XII 
ϦϹ Ϲ ϴ ϴ, 

°C 
-7,6 -7,1 3,0 4,6 11,9 15,4 17,7 15,7 10,8 5,1 -0,7 -5,6 

 
1.2.   
 
ϥ Ϲϸ Ϲ Ϸ ϿϹ ϼϽ ϴ ϸ ϹϾϼ ϴ϶Ͽ Ϲ  160 3/ . ϣϼ ϴ ϼϹ ϹϾϼ ϟ ϶ϴ  

ϼ ϹϹ  Ϲ ϴ Ͻ ϴ ϴϾ Ϲ .  
Ϣ ϶ ϼ ϼ Ͼϴ ϼ ϹϾϼ ϟ ϶ϴ  ϶Ͽ : 
 ϹϾϴ Ϟ ; 
 ϹϾϴ ϡϴ ϶ϴ; 
 ϹϾϴ ϟ Ͼ ; 
 ϹϾϴ ϤϹϸ ; 
 ϹϾϴ ϣ Ͽϼ . 
ϣ ϺϹ  ϹϾϼ ϴ϶Ͽ Ϲ  530 Ͼ , Ͽ ϴϸ  ϵϴ ϹϽ ϴ – 21,9 . Ͼ 2. 
Ϥ ϸ Ϸϼϸ Ͽ Ϸϼ Ϲ Ͼϼ  ϴϵϿ ϸϹ ϼϽ ϻϴ ϹϾ Ͻ ϟ ϶ϴ  ϶ Ϲ ϼ ϸ 1936-1994 ϷϷ. 

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 1.2. 
 

ϦϴϵϿϼ ϴ 1.2 – ϗϼϸ Ͽ Ϸϼ Ϲ ϾϼϽ ϸ ϹϾϼ ϟ ϶ϴ  

№ 
/  

 I II III IV V VI VII VIII IX X XI XII 
Q .

, 
3/c 

1 1936 22 19 19 26 257 572 168 43 38 36 34 22 105 

2 1937 17 14 11 13 355 492 169 55 49 58 54 28 109 

3 1938 22 20 19 140 473 310 247 139 89 93 85 45 140 

4 1939 27 25 24 82 583 322 163 58 56 66 56 36 125 

5 1940 31 26 22 110 424 351 170 55 47 42 35 28 112 
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ϣ ϸ ϿϺϹ ϼϹ ϴϵϿϼ  1.2 

№ 
/  

 I II III IV V VI VII VIII IX X XI XII 
Q .

, 
3/c 

6 1941 27 26 25 23 449 801 606 225 220 185 99 43 227 

7 1942 31 27 26 38 474 512 487 185 155 140 141 58 189 

8 1943 38 26 18 138 634 588 234 109 78 56 38 28 165 

9 1944 23 17 14 131 646 559 270 111 190 193 122 52 194 

10 1945 38 26 20 130 509 444 222 152 91 104 76 46 155 

11 1946 35 30 26 46 423 520 469 165 116 92 58 32 168 

12 1947 31 30 24 29 548 772 308 122 115 90 77 45 183 

13 1948 30 31 31 68 608 668 316 92 69 151 126 58 187 

14 1949 31 28 29 41 426 662 333 179 181 180 70 32 183 

15 1950 27 24 23 119 467 373 170 71 53 57 33 28 120 

16 1951 27 27 24 32 272 257 163 56 65 72 38 29 88 

17 1952 22 18 21 76 568 406 232 60 38 56 57 35 132 

18 1953 33 27 24 31 422 451 203 110 147 149 150 69 151 

19 1954 35 28 25 37 464 284 243 78 125 80 80 47 127 

20 1955 35 28 25 33 461 629 331 198 194 190 171 94 199 

21 1956 58 37 33 34 550 716 222 159 81 62 71 47 172 

22 1957 40 37 34 44 372 545 163 82 56 102 111 70 138 

23 1958 50 36 33 49 574 690 408 192 219 206 138 88 224 

24 1959 52 40 35 60 659 863 689 286 262 260 159 85 288 

25 1960 53 41 37 150 640 470 195 98 98 62 43 38 160 

26 1961 36 36 32 83 474 336 472 169 174 150 95 52 176 

27 1962 43 37 34 36 465 457 168 51 47 58 56 39 124 

28 1963 30 35 33 28 478 630 176 76 71 73 46 39 143 

29 1964 33 29 27 36 454 418 202 87 128 100 70 37 135 

30 1965 34 29 27 30 513 792 284 72 56 39 36 32 162 

31 1966 24 18 22 33 161 167 161 53 38 32 39 19 64 

32 1967 20 19 19 54 395 299 168 82 51 52 38 28 102 

33 1968 22 21 21 26 390 834 542 195 169 148 145 78 216 

34 1969 39 31 28 67 549 880 714 267 266 127 147 96 268 

35 1970 55 42 33 62 734 813 336 85 80 73 93 55 205 

36 1971 34 26 25 46 571 408 395 118 84 104 78 57 162 

37 1972 45 34 29 125 693 489 198 182 112 151 88 56 183 

38 1973 38 29 27 129 704 482 169 64 146 103 65 39 166 

39 1974 32 29 27 58 611 786 275 170 199 151 84 50 206 

40 1975 32 29 26 50 450 526 214 140 81 62 53 42 142 

41 1976 31 22 20 113 553 176 169 65 67 111 99 72 125 

42 1977 44 38 31 46 677 500 161 61 85 76 73 54 154 

43 1978 33 24 25 32 631 834 487 171 115 101 128 78 222 

44 1979 52 37 29 52 611 388 175 145 103 68 50 44 146 

45 1980 36 30 26 89 446 358 163 60 39 38 30 29 112 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  1.2 

№ 
/  

 I II III IV V VI VII VIII IX X XI XII 
Q .

, 
3/c 

46 1981 24 25 24 56 307 166 165 43 53 58 62 39 85 

47 1982 31 27 24 36 567 851 300 52 184 160 155 95 207 

48 1983 69 51 36 35 457 665 177 119 94 168 155 57 174 

49 1984 34 29 26 47 571 716 261 110 87 63 48 36 169 

50 1985 32 28 24 35 460 711 469 213 210 180 140 72 215 

51 1986 35 29 28 36 559 531 183 68 51 117 66 41 145 

52 1987 25 23 24 29 240 203 160 30 39 41 36 32 74 

53 1988 24 20 21 37 736 784 193 83 51 83 74 54 180 

54 1989 40 35 32 105 566 163 164 71 61 47 33 26 112 

55 1990 22 23 24 27 309 500 224 131 139 140 103 52 141 

56 1991 39 35 32 49 600 646 182 55 51 156 96 50 166 

57 1992 35 31 27 46 602 569 165 85 81 127 64 44 156 

58 1993 52 39 33 32 721 805 237 94 127 116 125 80 205 

59 1994 50 30 30 81 682 606 163 54 60 72 71 46 162 

ϥ . ϻ ϴ  35 29 26 60 512 538 269 112 106 104 82 49 160 

 
ϠϴϾ ϼ ϴϿ Ϲ ϴ ϸ  ϶ ϸ  ϴ Ϲ Ͻ ϵϹ Ϲ Ϲ ϼ Ϲϸ ϴ϶ϿϹ  ϶ 

ϴϵϿϼ Ϲ 1.3. 
 

ϦϴϵϿϼ ϴ 1.3 – ϠϴϾ ϼ ϴϿ Ϲ ϴ ϸ  ϶ ϸ  ϴ Ϲ Ͻ ϵϹ Ϲ Ϲ ϼ 
р, % 0,5 1,0 3,0 5,0 10,0 Q . . 

Q ϴϾ , 3/  1085 1027 930 880 806 35 

ϧϡϕ,  33,52 33,52 33,47 33,44 33,42 28,48 

 
Ϟ ϼ϶ϴ  ϻϴ϶ϼ ϼ ϼ Ϲ Ͼϼ ϼϺ ϹϷ  ϵ Ϲ ϴ  ϴ ϸϴ ϶ ϸ ϴ ϼϿϼ ϴ 

(Zϡϕ = f(Q)) Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼ ϾϹ 1.1. 
 

 
Ϥϼ Ͼ 1.1 – Ϟ ϼ϶ϴ  ϻϴ϶ϼ ϼ ϼ Zϡϕ = f(Q) 

27

28

29

30

31

32

33

0 100 200 300 400 500 600 700 800 900 1000 1100

Z
ϡ

ϕ, 

Q, 3/

Z ϵ=f(Q)ϿϹ Z ϵ=f(Q)ϻϼ ϴ
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Ϟ ϼ϶ϴ  ϻϴ϶ϼ ϼ ϼ Ϲ Ͼϼ ϶Ϲ ϹϷ  ϵ Ϲ ϴ  ϵ Ϲ ϴ ϶ ϸ ϴ ϼϿϼ ϴ 
(Zϖϕ = f(V϶ϸ .)) Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼ ϾϹ 1.2. 

 

 
Ϥϼ Ͼ 1.2 – Ϟ ϼ϶ϴ  ϻϴ϶ϼ ϼ ϼ Zϖϕ = f(V϶ϸ .) 

 
1.3. -   
 
ϤϹϾϴ Ϲ Ϲ   ϟ ϶ϴ Ͼ Ͻ ϼϻϼ Ϲ, Ͼ ϴ  ϶ ϸϼ  ϶ ϴ϶ ϵ ϼ Ͻ 

ϣ ϼϼϿ Ϲ Ͼ Ͻ ϼϻ Ϲ ϼ. ϣ ϼϼϿ Ϲ Ͼϴ  ϼϻ Ϲ  ϸ ϴ  ϶ ϴ . 
Ϧϼ  Ϸ ϴ ϶ϴ ϼ : ϾϴϿ Ϲ ϶ϴ ϼϹ (ϴϿϹ϶ Ͽϼ ). 

ϨϼϻϼϾ - Ϲ ϴ ϼ Ϲ ϾϼϹ ϶ Ͻ ϶ϴ Ϸ ϴ: 
 ϸϹϿ Ͻ ϶Ϲ  – 26,67 Ͼϡ/ 3; 
 Ϲ ϿϹ ϼϹ ( ) – 100 Ͼϣϴ; 
 ϼ  Ϸ  Ϸ ϴ (n0) – 0,2; 
 Ϸ Ͽ ϶ Ϲ ϹϷ  Ϲ ϼ  (φг ) – 31°. 
ϣϹ ϹϷϼ Ͼϴ  ϗϱϥ ϴϵ ϴϹ  ϶ ϼϻ Ͽϼ ϶ϴ Ͻ Ϲ Ϸ ϼ Ϲ  ϶ ϴϽ Ϲ 

ϡ ϶Ϸ ϸ Ͼ Ϸ  ϤϘϧ (ϢϘϧ ϥϹ϶Ϲ -ϛϴ ϴϸϴ). 
ϗ ϸ ϶ Ͻ ϴϾ ϼ  ϴϷ ϻϾϼ Ϲ Ϸ ϼ Ϲ :  = 565 Ϡϖ . 
ϕϿϼϺϴϽ ϼ ϼ Ϲ ϶ ϼ ϼ ϗϱϥ Ͼ ϹϾ ϼ Ϲ Ͻ ϴ ϼϼ ϶Ͽ  

ϖ Ͽ ϶ Ͼϴ  ϼ ϡϼϺ Ϲ-ϥ϶ϼ Ͼϴ  ϗϱϥ. 
ϥ Ϲ Ϸ ϴ ϼϾϼ ϴϷ ϻϾϼ, ϶ Ϲ Ϲ Ϲ  ϼ ϹϷ ϴϿ ϼ Ͼ ϼ϶ ϼ 

ϴϷ ϻϾϼ (ϜϞϡ) Ϲ Ϸ ϼ Ϲ  ϸϿ  ϼ ϼ  Ͼ ϻϼ ϹϷ  ϼ ϿϹ ϹϷ  Ϲϻ ϶ 
Ϲϸ ϴ϶ϿϹ  ϴ ϼ Ͼϴ  1.3 ϼ 1.4 ϶Ϲ ϶Ϲ . 

  

27

32

37

42

47

52

57

62

0 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4 2,7 3 3,3 3,6 3,9 4,2 4,5 4,8
V, Ͼ 3

Z
ϖϕ

, 
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Ϥϼ Ͼ 1.3 – ϥ Ͻ Ϸ ϴ ϼϾ ϴϷ ϻϾϼ ϼ ϜϞϡ ϸϿ  ϼ ϼ  Ͼ ϶ϴ  

 

 
Ϥϼ Ͼ 1.4 – ϥ Ͻ Ϸ ϴ ϼϾ ϴϷ ϻϾϼ ϼ ϜϞϡ ϸϿ  ϼ ϼ  Ͼ ϼ  
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2. -   
 
2.1.    
 
2.1.1.     
 
ϥ Ϲϸ ϼϽ Ϸ ϿϹ ϼϽ ϴ ϸ ϶ ϼ Ͽ Ϲ   ϿϹ (2.1). 
 = ∑

,                                                                                                         (2.1) 

 
ϷϸϹ ∑  – ϴ Ϲϸ Ϲ Ϲ  ϴ ϸ ϶ ϻϴ 59 ϿϹ ; 

 – Ϲ ϼ ϸ ϴϵϿ ϸϹ ϼϽ (Ͼ Ͽϼ Ϲ ϶  ϿϹ ). 
 = , = ,  / . 

 
ϛϴ Ϲ  ϶ ϼ Ͽ Ϲ  ϸ Ͽ Ϲ Ͼ ϼ ϼϹ  K  ϿϹ (2.2). 
 = 𝑖 ,                                                                                                            (2.2) 

 
ϷϸϹ 𝑖 – ϶Ϲ ϶ ϹϹ ϻ ϴ Ϲ ϼϹ ϴ ϸϴ, ϻϴ Ϲ ϼ ϸ ϴϵϿ ϸϹ ϼϽ. 

ϘϿ  ϶Ϲ Ͼϼ ϶ ϼ ϿϹ ϼϽ ϿϹϸ Ϲ  ϼ ,  ϴ ϻ ϴ Ϲ ϼϽ Ϟ ϸ ϿϺ ϴ 
ϴ϶  ϵ Ϲ  ϼ Ͽ  ϿϹ ϶ ϸϴ : ∑ = = . 

ϖ ϼ Ͽ Ϲ  ϾϿ Ϲ ϼ   Ϲ Ϲϸϼ  − . ϘϿ  ϶Ϲ Ͼϼ: ϴ   −
 ϸ ϿϺ ϴ ϵ  ϴ϶ ϴ Ͽ . ϛϴ Ϲ  ϸ ϼ ϶ϴϹ  − . ϘϴϿϹϹ ϸ ϼ ϶ϴϹ  − . 

Ϟ Ͽ  Ϲ ϼ  Ϲ Ϲ ϼ Ϲ Ͼ Ͻ Ͼ ϼ϶ Ͻ ϵϹ Ϲ Ϲ ϼ ϴ ϸ ϶ 
϶ Ͽ Ϲ  ϿϹϸ ϼ  ϵ ϴϻ   ϿϹ (2.3). 

 = − ,+ , ∗ %,                                                                                           (2.3) 

 
ϷϸϹ  – ϸϾ ϶ Ͻ Ϲ  ϿϹ ϴ ϸϴ; 

 – ϵ ϹϹ ϼ Ͽ  ϿϹ ϶ ϸϴ. 
Ϟ ϼ ϼϹ  ϶ϴ ϼϴ ϼϼ ϶ ϼ Ͽ Ϲ   ϿϹ (2.4). 
 

𝜗 = √∑ −
,                                                                                                 (2.4) 

 

𝜗 = √ , = , . 
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Ϟ ϼ ϼϹ  ϴ ϼ Ϲ ϼϼ ϶ ϼ Ͽ Ϲ   ϿϹ (2.5). 
 = ∑ −∙ 𝜗 ,                                                                                                  (2.5) 

 = − ,∙ , = − , . 

 
ϥ Ϲϸ  Ͼ϶ϴϸ ϴ ϼ Ϲ Ͼϴ  ϼϵϾϴ ϹϸϹϿϹ ϼ  Ͼ ϼ ϼϹ ϴ ϶ϴ ϼϴ ϼϼ 

϶ ϼ Ͽ Ϲ   ϿϹ (2.6). 
 

𝜗 = ± √ + ∙ 𝜗√ − ∙ %,                                                                                  (2.6) 

 𝜗 = ± √ + ∙ ,√ ∙ − ∙ % = , %. 

 
Ϙϴ ϴ  ϼϵϾϴ Ϲϻ ϴ ϼ ϹϿ ϴ  ϸϿ  ϸϴ Ϸ  ϸϴ. 
ϥ Ϲϸ  Ͼ϶ϴϸ ϴ ϼ Ϲ Ͼϴ  ϼϵϾϴ Ͼ ϼ ϼϹ ϴ ϴ ϼ Ϲ ϼϼ ϶ ϼ Ͽ Ϲ  

 ϿϹ (2.7). 
 = ± √ ∙√ + ∙ 𝜗+ ∙ 𝜗𝑆 ∙ %,                                                                      (2.7) 

 = ± √ 9∙√ + ∙ , + ∙ ,− , ∙ % = − ,  %. 

 
Ϙϴ ϴ  ϼϵϾϴ ϼ ϴϹ  Ϲϸ ϼ Ͻ, .Ͼ. Ͽ ϼϿϴ  ϴ Ϸ  ϶ Ϲ 

Ϲϸ ϹϷ  ϻ ϴ Ϲ ϼ ,  ϸϿ  Ϲ ϼ  Ͼ ϼ϶ Ͻ ϵϹ Ϲ Ϲ ϼ ϼ ϼ ϴϹ  = 𝜗 = , . 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϴϾ ϼ ϴϿ  ϴ ϸ ϶ ϸϿ  ϶ Ϸ  ϼ ϶Ϲ Ϸ  

Ͽ ϴϹ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 2.1. 
 
ϦϴϵϿϼ ϴ 2.1 – ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ ϴϾ ϼ ϴϿ  ϴ ϸ ϶ 

P%   φ S KS Q, 3/  
0,5 3,06 0,826 1,826 1085 
3 2,09 0,564 1,564 930 

 
2.1.2.    
 
ϖ ϶Ϲ ϶ϼϼ  Ϲ ϸϼϾ Ͻ ϶ ϵ ϴ ϴ Ϲ  Ϸϼϸ Ϸ ϴ ϶ 

ϹϿϹ ϵ ϴϻ  ϴϻϸϹϿϼ  Ϸ ϸ ϴ ϸ϶ϴ ϶  Ϲ ϼ ϸϴ: Ϸ ϶ ϸ Ͻ ϼ 
ϴϿ ϶ ϸ Ͻ. ϖ Ϲ ϶  ϼϵϿϼϺϹ ϼϼ Ϻ  ϼ ϴ ,  Ͼ Ϲ ϼ ϸ  Ͽ ϶ ϸ  
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 Ϲ , ϶ Ͼ Ϲ ϴ ϸ  ϵ Ͽ Ϲ ϼϿϼ ϴ϶  Ϲϸ ϹϷ ϸ ϶  
ϴ ϸ . 

Ϣ ϹϸϹϿϼ϶ Ϸ ϴ ϼ  Ϲϻ ϶, Ϲ ϵ ϸϼ  ϸϿ  ϶ Ϲ  ϿϹ  ϸϴ ϶ ϼ Ͽϼ  
Ϲϸ ϼϹ ϴ ϸ  ϻϴ Ϸ ϸ, ϴϿ ϶ ϸ Ͻ Ϲϻ  ϼ Ϲ ϼ ϸ Ͽ ϶ ϸ . Ϥϴ Ϻϼ Ϲ  

ϾϴϺϸ  ϿϹϸ ϶ϴ ϹϿ  ϶ ϸϾϹ ϵ ϶ϴ ϼ . ϣ  Ͽ Ϲ  Ϲϻ Ͽ ϴ ϴ  
 ϼ ϼ Ϲ ϾϼϹ Ͼ ϼ϶ Ϲ ϵϹ Ϲ Ϲ ϼ  ϿϹ (2.8). 

 = + ∙ %,                                                                                        (2.8) 

 
ϷϸϹ  – ϵϹ Ϲ Ϲ ; 

 – ϸϾ ϶ Ͻ Ϲ  ϿϹ ϴ ϸϴ ϴ ϸ ϶, ϴ Ϻϼ ϶ϴ Ϸ  ϶ ϵ ϶ϴ Ϲ  
ϸϾϹ; 
 – ϵ ϹϹ ϼ Ͽ  ϿϹ ϶ ϸϴ. 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ ϴ 2.2. Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼ  

ϵϹ Ϲ Ϲ ϼ ϸϿ  ϶ ϵ ϴ ϴϿ ϶ ϸ Ϸ  ϼ Ϲϸ Ϲ϶ ϸ Ϸ  Ϸ ϸϴ ϼ ϼ ϴ  
ϴ϶ ϼ 90% ϼ 50% ϶Ϲ ϶Ϲ . 

 
ϦϴϵϿϼ ϴ 2.2 – Ϙϴ Ϲ ϸϿ  Ϲ ϼ  ϼ ϼ Ϲ Ͼϼ  Ͼ ϼ϶  ϵϹ Ϲ Ϲ ϼ 

m P, % Q . , 3/   Q , 3/   Q , 3/   

1 2 288 1959 138 1959 737 1959 
2 3 268 1969 119 1969 714 1969 
3 5 227 1941 112 1958 651 1978 
4 7 224 1958 107 1955 628 1970 
5 8 222 1978 104 1985 619 1941 
6 10 216 1968 97 1941 589 1968 
7 12 215 1985 95 1944 588 1993 
8 13 207 1982 92 1961 573 1982 
9 15 206 1974 92 1968 571 1988 

10 17 205 1993 91 1972 557 1958 

11 18 205 1970 89 1942 557 1974 
12 20 199 1955 89 1974 547 1985 
13 22 194 1944 87 1983 543 1947 
14 23 189 1942 86 1949 531 1948 
15 25 187 1948 85 1982 530 1965 
16 27 183 1972 82 1953 516 1984 
17 28 183 1947 79 1978 496 1956 
18 30 183 1949 78 1993 492 1944 
19 32 180 1988 76 1945 491 1942 

20 33 176 1961 73 1948 485 1943 

21 35 174 1983 73 1990 484 1994 
22 37 173 1956 72 1938 476 1991 
23 38 169 1984 71 1973 474 1949 
24 40 168 1946 69 1960 474 1955 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  2.2 
m P, % Q . , 3/   Q , 3/   Q , 3/   
25 42 166 1973 67 1946 471 1946 
26 43 166 1991 67 1976 460 1972 
27 45 165 1943 65 1956 458 1971 
28 47 162 1971 64 1957 452 1973 
29 48 162 1994 64 1970 446 1977 
30 50 162 1965 64 1979 445 1992 
31 52 160 1960 63 1947 435 1960 
32 53 156 1992 63 1971 433 1983 
33 55 155 1945 62 1991 428 1963 
34 57 154 1977 61 1964 427 1961 
35 58 151 1953 60 1954 424 1986 
36 60 146 1979 60 1992 402 1952 
37 62 145 1986 59 1943 397 1975 
38 63 143 1963 57 1975 392 1945 
39 65 142 1975 56 1977 391 1979 
40 67 141 1990 55 1994 363 1962 
41 68 140 1938 53 1984 360 1957 
42 70 138 1957 52 1986 359 1953 
43 72 135 1964 50 1988 358 1964 
44 73 132 1952 50 1989 356 1939 
45 75 127 1954 48 1939 344 1990 
46 77 125 1976 48 1950 343 1938 
47 78 125 1939 48 1963 339 1937 
48 80 124 1962 44 1940 337 1950 
49 82 120 1950 44 1962 332 1936 
50 83 112 1980 43 1952 330 1954 
51 85 112 1989 42 1980 322 1980 
52 87 112 1940 42 1981 315 1940 
53 88 109 1937 41 1951 299 1976 
54 90 105 1936 40 1967 298 1989 
55 92 102 1967 39 1965 287 1967 
56 93 88 1951 33 1937 231 1951 
57 95 85 1981 31 1966 213 1981 
58 97 74 1987 31 1987 201 1987 
59 98 64 1966 29 1936 163 1966 

 
ϱ ϼ ϼ Ϲ ϾϼϹ Ͼ ϼ϶ Ϲ ϵϹ Ϲ Ϲ ϼ ϸϿ  Ϲϸ ϼ  ϴ ϸ ϶ ϻϴ Ϸ ϸ, 

Ͽ ϶ ϸ Ϲ ϼ ϹϺϹ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 2.1. 
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Ϥϼ Ͼ 2.1 – ϱ ϼ ϼ Ϲ ϾϼϹ Ͼ ϼ϶ Ϲ ϵϹ Ϲ Ϲ ϼ 

 
2.1.3.    
 
ϣ  ϴ Ϲ  ϻ ϴ Ϲ ϼ  ϵϹ Ϲ Ϲ ϼ ϹϸϹϿ Ϲ  ϴϿ ϶ ϸ Ͻ ϼ 

Ϲϸ Ϲ϶ ϸ Ͻ Ϸ ϸ. 
ϛϴ ϴ Ϲ Ͻ ϴϿ ϶ ϸ Ͻ ϼ ϼ ϴϹ  Ϸ ϸ  Ϲϸ ϹϷ ϸ ϶ Ͻ 

ϵϹ Ϲ Ϲ  90%, ϶ ϸϴ  Ͽ ϴϹ  1936 Ϸ ϸ. 
ϛϴ ϴ Ϲ Ͻ Ϲϸ Ϲ϶ ϸ Ͻ Ϸ ϸ ϼ ϼ ϴϹ  Ϸ ϸ  ϵϹ Ϲ Ϲ  50%, 

϶ ϸϴ  Ͽ ϴϹ  1965 Ϸ ϸ. 
ϖ ϼ Ͽ  Ͼ ϼ ϼϹ  ϼ϶ϹϸϹ ϼ   ϹϺϹ ϼ ϼ Ͽ ϶ ϸ .  
ϘϿ  1965 Ϸ ϸϴ (P50%) Ͼ ϼ ϼϹ  ϼ϶ϹϸϹ ϼ   Ͽ ϶ ϸ  ϼ ϹϺϹ ϼ 

϶Ϲ ϶Ϲ : 
 =  9  .    = = , ,                                                               (2.9) 

 =  9  .    = = , .                                                                 (2.10) 

 
ϘϿ  1936 Ϸ ϸϴ (P90%) Ͼ ϼ ϼϹ  ϼ϶ϹϸϹ ϼ   Ͽ ϶ ϸ  ϼ ϹϺϹ ϼ 

϶Ϲ ϶Ϲ : 
 =  9  .    = = , ,                                                                (2.11) 

 =  9  .    = = , .                                                                   (2.12) 
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Ϣϸϼ  ϼϻ Ͼ ϼ ϼϹ ϶ – ϼϺϴ ϼϽ, ϴ ϸ Ϸ Ͻ – ϶ ϴ ϼϽ, ϶  
Ͽ ϴϹ Ϲ ϵ ϸϼ  ϸϹϿϴ  ϼ϶ϹϸϹ ϼϹ. Ϥϴ ϸ   ϹϺϹ ϼ Ϻ  Ϻϼ  ϴ 

Ͼ ϼ ϼϹ  ϸϿ  ϹϺϹ ϼ, ϴ ϸ   Ͽ ϶ ϸ  Ϻϼ  ϴ Ͼ ϼ ϼϹ  ϸϿ  
Ͽ ϶ ϸ . ϣ ϼ  Ϲ ϵ ϸϼ  Ͼ Ͽϼ ϶ϴ  Ϲϸ ϹϷ ϸ ϶ Ͻ ϴ ϸ. ϙ Ͽϼ 
ϿϹ ϼ϶ϹϸϹ ϼ  Ϲϸ ϹϷ ϸ ϶ Ͻ ϴ ϸ ϼϻ Ϲ ϼϿ ,  Ϲϵ Ϲ  Ͼ ϹϾ ϼ ϶Ͼϴ 

ϸ Ϸ  ϼϻ Ͼ ϼ ϼϹ ϶. ϖ ϴϵϿϼ ϴ  2.3 ϼ 2.4 Ϲϸ ϴ϶ϿϹ  ϴ ϸ   
ϼ϶ϹϸϹ ϼϹ  ϼ Ͼ ϹϾ ϼ ϶Ͼ Ͻ  Ϲϸ Ϲ϶ ϸ  ϼ ϴϿ ϶ ϸ  Ϸ ϸ  

϶Ϲ ϶Ϲ . 
 
ϦϴϵϿϼ ϴ 2.3 – Ϥϴ Ϲ Ϲ ϴ ϸ  Ϲϸ Ϲ϶ ϸ Ϸ  Ϸ ϸϴ 

ϖ 3/  

 I II III IV V VI VII VIII IX X XI XII Q .  
Q50% 34 29 27 30 513 792 284 72 56 39 36 32 162 

ϥ ϼ϶Ϲϸ. 56 48 45 49 431 665 239 117 91 64 60 53 160 
ϥ Ͼ ϹϾ . 49 50 52 55 431 665 239 122 95 67 62 55 162 

 
ϦϴϵϿϼ ϴ 2.4 – Ϥϴ Ϲ Ϲ ϴ ϸ  ϴϿ ϶ ϸ Ϸ  Ϸ ϸϴ 

ϖ 3/  

 I II III IV V VI VII VIII IX X XI XII Q .  
Q90% 22 19 19 26 257 572 168 43 38 36 34 22 105 

ϥ ϼ϶Ϲϸ. 30 26 26 36 231 515 151 59 53 50 47 30 105 
ϥ Ͼ ϹϾ . 25 28 29 36 231 515 151 59 53 50 47 30 105 

 
Ϟ ϼ ϼϹ  ϼ϶ϹϸϹ ϼ  ϿϹ Ͼ ϹϾ ϼ ϶Ͼϼ ϸϿ  Ϲϸ Ϲ϶ ϸ Ϸ  Ϸ ϸϴ: 

Ϟ  = 0,84; Ϟ  = 1,71. 
ϣ  Ͼ ϹϾ ϼ ϶ϴ  ϸϴ  ϼ  ϴ Ϲ Ͻ Ϸϼϸ Ϸ ϴ  

Ϲϸ Ϲ϶ ϸ Ϸ  ϼ ϴϿ ϶ ϸ Ϸ  Ϸ ϸϴ. ϗϼϸ Ϸ ϴ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 2.2. 
 

 
Ϥϼ Ͼ 2.2 – Ϥϴ Ϲ Ͻ Ϸϼϸ Ϸ ϴ  Ϲϸ Ϲ϶ ϸ Ϸ  ϼ ϴϿ ϶ ϸ Ϸ  Ϸ ϸϴ 
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2.2.      -
  

 
2.2.1.        
     
 
ϡϴ ϸϴ  ϴ Ϲ ϴϵ  Ϲ ϵ ϸϼ  ϸϿ  Ͽ ϶ϼϽ ϴϿ ϶ ϸ Ϸ  Ϸ ϸϴ ϶ 

Ϲ ϶  ϼϵϿϼϺϹ ϼϼ Ϲ Ϲ ϴ ϹϸϹϿϼ  Ͼ  Ͽ ϶ ϸ Ϸ  Ϲ ϼ ϸϴ ϴ ϻϼ ϼϽ 
Ϲ ϼ ϸ, ϸϹ ϼ ϼ Ͻ ϾϴϾ  ϶ ϸϹ, ϴϾ ϼ  ϿϹϾ Ϲ Ϸϼϼ. ϖ Ϲ Ϲ 
Ϲ Ϲ ϴ ϹϸϹϿϹ ϼ  Ͼϴ, ϶ ϻϴ϶ϼ ϼ ϼ  Ϸ , ϾϴϾ Ͻ ϵ Ϲ  ϶ ϸ  ϸϴ  

ϴϾϾ Ͽϼ ϶ϴ  ϶ ϶ ϸ ϴ ϼϿϼ Ϲ, ϹϸϹϿϼ  Ϸϴ ϴ ϼ ϶ϴ  Ϲ Ϸ ϸϴ . 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 2.5, 2.6 ϼ 2.7. 

 
ϦϴϵϿϼ ϴ 2.5 – ϤϹϺϼ  ϴϵ  ϗϱϥ  ϵ ϶  Ͼ  ϼ ϧϖϕ ϴ϶  ϡϣϧ 

 I II III IV V VI VII VIII IX X XI XII 

Qϵ ., 3/c 25 28 29 36 231 515 151 59 53 50 47 30 

Zϖϕ,  63 63 63 63 63 63 63 63 63 63 63 63 

Zϡϕ,  28,21 28,34 28,38 28,66 31,98 33,06 31,19 29,47 29,27 29,17 29,07 28,42 

Hϗϱϥ,  34,49 34,36 34,32 34,04 30,72 29,64 31,51 33,23 33,43 33,53 33,63 34,28 

Nϵ ., Ϡϖ  8 8 9 11 62 133 41 17 15 15 14 9 

 
ϦϴϵϿϼ ϴ 2.6 – ϤϹϺϼ  ϴϵ  ϗϱϥ  Ϲϵ ϶ϴ ϼ  ϖϩϞ 

 I II III IV V VI VII VIII IX X XI XII 

QϖϩϞ, 3/c 70 70 70 70 70 70 70 70 70 70 70 70 

Zϖϕ,  63 63 63 63 63 63 63 63 63 63 63 63 

Zϡϕ,  29,80 29,80 29,80 29,80 29,59 29,59 29,59 29,80 29,80 29,80 29,80 29,80 

Hϗϱϥ,  32,90 32,90 32,90 32,90 33,11 33,11 33,11 32,90 32,90 32,90 32,90 32,90 

NϖϩϞ, Ϡϖ  20 20 20 20 20 20 20 20 20 20 20 20 

 
ϦϴϵϿϼ ϴ 2.7 – ϥ ϴ϶ Ϲ ϼϹ ϹϺϼ ϶ ϴϵ  ϗϱϥ  Ϲϵ ϶ϴ ϼ  ϖϩϞ ϼ ϴϵ  
ϗϱϥ  ϵ ϶  Ͼ  

 I II III IV V VI VII VIII IX X XI XII 

Nϵ ., Ϡϖ  8 8 9 11 62 133 41 17 15 15 14 9 

NϖϩϞ, Ϡϖ  20 20 20 20 20 20 20 20 20 20 20 20 
Nϵ .-NϖϩϞ, 

Ϡϖ  
-12 -12 -11 -9 42 113 21 -3 -5 -5 -6 -11 

 
ϘϴϿϹϹ, ϸϿ  Ϲ ϼ  ϵϴϿϴ ϴ Ϲ Ϸϼϼ, Ϲ ϵ ϸϼ  ϴ϶ ϼ  ϹϺϼ  

ϴϵ  ϗϱϥ  Ϲϵ ϶ϴ ϼ  ϖϩϞ ϼ ϴϵ  ϗϱϥ  ϵ ϶  Ͼ  ϼ ϹϸϹϿϼ  
ϼϻϵ  . 

 = ∑ − =  .                                                             (2.13) 
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2.2.2.   
 
ϣϹ ϶ϴ  Ͼϴ ϻϴ ϹϷ Ͽϼ ϶ϴ  Ͼ Ϲ ϶Ͽ Ϲ  ϶ Ϸ ϴ ϼ Ϲ Ͼ Ͻ Ϲ 

  Ϲ ϼϽ ϴ Ϸ ϸ ϶  Ϸ ϴ ϼϾϹ Ϲϸ ϼ  ϹϽ Ϲ Ϸ ϼ Ϲ .  
ϣ ϿϹ ϴ϶ Ϲ ϼ  ϸ϶  ϹϺϼ ϶ ϴϵ  ϗϱϥ, ϼϻϵ Ͼ ϵ ϶ Ͻ ϼ 

϶ Ͽ ϶ ϸ Ͻ Ϲ ϼ ϸ Ϲ Ϲ ϼ  ϴ ϻϼ . Ϡ  Ϲ Ϲ ϴ ϹϸϹϿ Ϲ  ϴϾϼ  
ϵ ϴϻ , ϵ  ϵϹ Ϲ ϼ  ϴϾ ϼ ϴϿ Ϲ ϶ Ϲ Ϲ ϼϹ Ϲ Ͽ ϶  ϹϽ 
ϼ Ϲ . ϖ ϸϴ  Ͽ ϴϹ ϶ Ϲ  Ϲϸ ϼϹ ϼ, Ͼ϶ϼ϶ϴϿϹ Ϲ 

϶ ϴϵ Ͼϼ ϿϹϾ Ϲ Ϸϼϼ. 
Ϙϴ Ϲ ϴ ϹϸϹϿϹ ϼϹ ϹϽ ϼϵϿϼϻϼ ϹϿ , ϴϾ ϾϴϾ ϼ ϴ Ϲ Ϲ 

ϹϽ Ϲ ϼ ϶ϴϿ  ϼϻ Ϲ Ϲ ϼϹ ϶  ϶ ϸ ϴ ϼϿϼ ϴ ϶ Ϲ Ϲ ϹϷ  
ϴϵ Ͼϼ- ϴ Ͽ Ϲ ϼ . 

ϩϴ ϴϾ Ϲ Ϲ ϸϴ Ϲ ϵϴϿϴ ϴ Ϲ Ϸϼϼ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 2.8. 
 

ϦϴϵϿϼ ϴ 2.8 – ϩϴ ϴϾ Ϲ Ϲ ϸϴ Ϲ ϵϴϿϴ ϴ Ϲ Ϸϼϼ 

 P ,  N ,  N ,  N ,  
N ,  -  

 
 

N ,  - 
 

 

I 407 32 8 20 55 52 
II 387 31 8 20 36 33 
III 353 29 9 20 

  

IV 313 24 11 20 
V 279 23 62 20 
VI 260 21 133 20 
VII 259 21 41 20 
VIII 279 23 17 20 
IX 313 24 15 20 
X 353 29 15 20 
XI 387 31 14 20 36 33 
XII 407 32 9 20 55 52 

 
ϖ Ϲϻ Ͽ ϴ Ϲ Ϸ ϴ ϼ Ϲ Ͼ Ϸ  ϴ Ϲ ϴ Ͽ ϴϹ  Ϸϼϵ ϼϸ Ͻ ϹϺϼ  ϴϵ  

ϴ ϼϼ: ϶ Ϲ , Ͼ Ϲ ϴ ϸ  ϸ ϹϷ Ͽϼ ϶ϴ ϼϹ , ϴ ϼ  ϴϵ ϴϹ   
Ϸϴ ϴ ϼ ϶ϴ  , ϶  ϶ Ϲ ϴϿ Ϲ –  Ϲϵ ϶ϴ ϼ  ϖϩϞ. 
ϛ ϴ Ϲ ϼ  Ϸϴ ϴ ϼ ϶ϴ  ϹϽ ϹϸϹϿ Ϲ , ϾϴϾ ϴϻ  Ͼ ϸϼ ϴ  
Ͽϼ ϼϼ «Ϸϴ ϴ ϼ ϶ϴ Ͻ ϼ» ϼ Ͼ ϸϼ ϴ  Ͽϼ ϼϼ Ϲ ϶ ϼ  ϗϱϥ. 
ϕϴϿϴ  Ϲ Ϸϼϼ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 2.3. 
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Ϥϼ Ͼ 2.3 – ϕϴϿϴ  Ϲ Ϸϼϼ 

 
2.2.3. -      
 
ϡϴ ϸϴ  ϴ Ϲ ϴϵ  ϶ ϸϼ  ϶ ϸ - Ϲ ϷϹ ϼ Ϲ ϾϼϽ ϴ Ϲ , ϼ 

Ͼ  ϹϸϹϿ Ϲ  ϹϺϼ  ϴϵ Ͼϼ- ϴ Ͽ Ϲ ϼ  ϶ ϸ ϴ ϼϿϼ ϴ ϼ 
ϻϴϸϴ Ͻ ϸϴ Ϲ ϗϱϥ  ϴϾ ϼ϶ Ͻ ϼ. 

Ϥϴ Ϲ  ϴ ϼ ϴϹ   Ϸ  Ϲ ϴ ϶ Ϲ Ϲ ϼ, Ͼ Ϸϸϴ ϵ ϶ Ϸ  Ͼϴ 
Ϲϸ ϴ , ϵ  Ͼ  Ϲϵ ϶ϴ ϼ  ϶ ϸ ϻ Ͻ ϶Ϲ Ϸ  Ͼ ϿϹϾ ϴ Ͽϼϵ  

϶ ϸϴ  Ϸϴ ϴ ϼ ϶ϴ  , ϴ ϼ Ϲ : ϿϹ Ͼ ϴ ϼ  ϶Ϲ Ϲ Ϲ-ϿϹ ϹϷ  
Ͽ ϶ ϸ , Ͼ Ϸϸϴ ϶ ϸ ϴ ϼϿϼ Ϲ ϻϴ Ͽ Ϲ  ϼ, ϿϹϸ ϶ϴ ϹϿ , ϶Ϲ  ϶ ϸ  ϶ 

Ϲ  ϴ϶Ϲ  Ϲ ϾϹ ϡϣϧ. Ϝ ϸ  ϼϻ Ͽ ϶ϼϽ ϴ Ϲ ϴ, ϴ ϴϿ  ϴϵ Ͼϼ 
϶ ϸ ϴ ϼϿϼ ϴ ϴ ϼ ϴϹ   VIII Ϲ ϴ.  

Ϣϵ ϻϴ ϹϿ  Ͽ ϶ϼϹ  ϸϿ  ϶ ϸ - Ϲ ϷϹ ϼ Ϲ Ͼϼ  ϴ Ϲ ϶ ϶Ͽ Ϲ  
ϴ϶Ϲ ϶  ϶ ϹϽ ϶ ϸ  ϶ ϶ ϸ ϴ ϼϿϼ Ϲ ϶ ϴ ϴϿϹ ϼ ϶ Ͼ Ϲ ϴ Ϲ Ϸ  Ϲ ϼ ϸϴ 
ϹϷ Ͽϼ ϶ϴ ϼ . ϱ  Ͽ ϶ϼϹ ϵ Ͽ ϶ϿϹ  Ϲ ϵ ϸϼ  ϼ Ͽ ϻ ϶ϴ ϼ  ϶ ϹϽ 

ϿϹϻ Ͻ Ϲ Ͼ ϼ ϶ ϸ ϴ ϼϿϼ ϴ. ϫ ϵ  ϶ Ͽ ϼ  ϸϴ Ϲ Ͽ ϶ϼϹ, ϵ Ͽ  
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϶ Ͽ Ϲ  2 ϼ Ϲ ϴ ϼϼ, Ͼ Ϲ Ϲϸ ϴ϶ϿϹ  ϶ ϼϿ ϺϹ ϼϼ ϔ, ϴϵϿϼ ϴ ϔ.1 ϼ 
ϔ.2. 

ϤϹϻ Ͽ ϴ ϴ ϼ ϶ ϸ - Ϲ ϷϹ ϼ Ϲ Ͼϼ  ϴ Ϲ ϶  Ͽ ϶ϼ  ϴϿ ϶ ϸ Ϸ  
Ϸ ϸϴ ϶Ͽ Ϲ : 

 Ϸϴ ϴ ϼ ϶ϴ ϴ   (NϷϴ ) I ϼ XII Ϲ ϴ – 52 Ϡϖ , ϴ ϴϾϺϹ II ϼ XI 
Ϲ ϴ – 33 Ϡϖ ; 

 Ϲ Ͼϴ ϶  Ϲ ϶ Ϸ  ϵ Ϲ ϴ (ϧϠϢ) – 57,44 ; 
 ϿϹϻ Ͻ ϵ Ϲ  ϶ ϸ ϴ ϼϿϼ ϴ (V Ͽ) – 1,757 3. 
 
2.2.4.       

 
 
Ϥϴ Ϲ  ϹϻϹ ϶ ϶ Ϲ ϵ ϸϼ  ϸϿ  Ϲ ϼ  ϵϴϿϴ ϴ ϹϽ ϼ 

ϹϸϹϿϹ ϼ  ϴ ϶ϿϹ Ͻ ϼ –  ϴ ϴ   
Ϸϼϸ ϴϷ ϹϷϴ ϶ Ϸϼϸ ϿϹϾ ϴ ϼϼ. 

 .Э = .Э + .Э ,                                                                                     (2.14) 
 

ϷϸϹ .Э  – ϴϾ ϼ ϴϿ ϴ  ϴϵ ϴ  ; .Э  –  ϹϻϹ ϶ ϶ ϗϱϥ. 
ϤϹϻϹ ϶ ϴ   ϗϱϥ ϶Ͽ Ϲ  Ͻ ϴϷ ϻ Ͻ, ϴ϶ϴ ϼϽ Ͻ ϼ 

Ϲ Ͻ ϹϽ: 
 .Э =  . . Э + . . Э + . . Э .                                            (2.15) 
 
ϘϴϿϹϹ Ͼϴϻϴ  ϼ Ϲ  ϴ Ϲ ϴ ϹϽ ϸϿ  ϸϹϾϴϵ  ( ϶ϴ ). 
ϡϴϷ ϻ Ͻ ϹϻϹ ϶ ϸϿ  Ϲ Ϸ ϼ Ϲ  ϼ ϼ ϴ  ϾϴϾ 3%  

ϴϾ ϼ ϴϿ Ͻ ϴϷ ϻϾϼ, ϴ ϴ϶ϴ ϼϽ Ͻ – 10%.  
 .Э = Э ∙ , = ∙ , =  ,                                                        (2.16) 
 .Э = Э ∙ , = ∙ , =  .                                                      (2.17) 
 
ϡϴϷ ϻ Ͻ ϹϻϹ ϶ ϴ ϹϸϹϿ Ϲ  ϹϺϸ  ϹϾ ϼ Ϲ Ͻ ϼ 

Ϲ ϶ ϼ ϼ ϗϱϥ ϼ ϴϿ  ϼ  ϴϾ ϼ ϴϿ  ϴϵ ϼ  , 
Ϸϸϴ: 

 . . Э =  ,                                                                                       (2.18) 
 .. Э =  .                                                                                             (2.19) 
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ϔ϶ϴ ϼϽ Ͻ ϹϻϹ ϶ ϴϻ Ϲ ϴϹ  ϴ Ϧϱϥ, ϴϾ ϾϴϾ ϶ ϸϴ, ϾϴϾ Ϲ Ϸ ϼ ϹϿ , 
ϸϿ  Ͼ ϼ  Ϸ  ϹϻϹ ϶ϴ Ϲ Ϻ ϴ,  ϼ ϴ Ϲ Ϲ ϴ ϶ϿϹ Ͻ 

ϼ, ϹϾ ϼ Ϲ Ͻ ϗϱϥ,  ϼ ϴϹ  ϴ϶  Ͽ . 
ϘϿ  ϹϸϹϿϹ ϼ  ϶ϹϿϼ ϼ  Ϲ Ϸ  ϹϻϹ ϶ϴ, Ϲ ϵ ϸϼ  ϹϸϹϿϼ  

Ϲ  Ͽ ϴϸ  Ϲ ϶ ϼ  ϗϱϥ ϼ Ϧϱϥ, ϴ ϴϾϺϹ ϹϾ ϼ Ϲ Ͻ ϗϱϥ, 
϶Ϲ ϶Ϲ : 

 

. . Э = . Э ∙  = =  ∙ ⁄ ,                                      (2.20) 

 

. . Э = . . Э ∙  = =  ∙ ⁄ ,                            (2.21) 

 

. . Э = . . Э ∙  = =  ∙ ⁄ .                         (2.22) 

 
ϤϹ Ͻ ϹϻϹ ϶ ϗϱϥ ϴ ϿϴϷϴ  ϿϹ Ϲ ϼ ϸϴ Ͽ ϶ ϸ , Ϲ Ϲϸ 

ϴ ϴϿ  ϴϵ Ͼϼ ϶ 8-  Ϲ Ϲ. ϤϹ Ͻ ϹϻϹ ϶ Ϧϱϥ – ϶ Ϲ  ϶ϴϿϴ 
ϴϷ ϻϾϼ, ϶ ϸϴ  Ͽ ϴϹ 6 ϼ 7 Ϲ . 

 
2.2.5.   
 
ϕϴϿϴ  ϹϽ Ϲϸ ϴ϶Ͽ Ϲ  ϵ Ͻ ϴ ϹϸϹϿϹ ϼϹ ϹϽ ϴ 

Ͼ ϼϹ ϴϾ ϼ ϴϿ Ͻ ϴϷ ϻϾϼ ϹϺϸ  ϶ Ϲ ϼ ϴ ϼϾϴ ϼ Ϲ Ϸ ϼ Ϲ  ϼ 
ϴϻ Ϲ Ϲ ϼϹ ϹϻϹ ϶ ϶ ϶  ϶ Ϲ Ϲ ϼ ϼ  Ͼ Ͼ Ϲ  ϿϹϾ ϴ ϼ . ϙϷ  

Ϲ ϼϹ ϼϻ϶ ϸϼ  ϴ Ϸ ϸ ϶  Ϸ ϴ ϼϾϹ ϴϾ ϼ ϴϿ  ϹϽ. 
ϘϿ  ϵϹ Ϲ Ϲ ϼ  Ͼ ϼ Ϲ ϼ  ϴϾ ϼ ϴϿ Ϸ  ϶ Ϲ Ϲ ϼ  Ϲ Ͽ ϶  

ϹϽ ϶ ϸϼ  Ͽϼ ϼ , ϶ ϴ϶ ϼ϶ϴ ϴ  ϼϺ  Ϸϼϵϴ  ϹϽ 
ϹϾ ϼ Ϲ Ͻ ϗϱϥ ϶ ϻϼ ϼϹ Ϲ ,  ϼ ϴ ϵϴϿϴ Ϲ Ϲ Ϸϼϼ. 

ϡϴϸ Ϸ ϴ ϼϾ  (϶ ϴ  ϶Ϲ ) ϴϻ Ϲ ϴ  ϹϻϹ ϶  ϼ Ϲ , ϴϾ ϾϴϾ 
ϼ ϼ Ϲ ϴ ϶  ϶ Ͼ ϼϼ ϴϷ ϻϾϼ ϼ Ϲ . 

Ϙϴ Ϲ ϸϿ  Ϲ ϼ  ϵϴϿϴ ϴ ϹϽ Ϲϸ ϴ϶ϿϹ  ϶ ϼϿ ϺϹ ϼϼ 
ϔ, ϴϵϿϼ ϴ ϔ.3. 

ϗ ϴ ϼϾ ϵϴϿϴ ϴ ϹϽ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 2.4. 
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Ϥϼ Ͼ 2.4 – ϕϴϿϴ  ϹϽ 

 
2.2.6.    
 
ϣ ϿϹ ϴ Ϲ ϴ ϹϻϹ ϶ ϶ ϼ Ϲ ϼ  ϵϴϿϴ ϴ ϼ Ϲ ϵ ϸϼ  

ϹϸϹϿϼ  ϴ ϶ϿϹ   ϹϾ ϼ Ϲ Ͻ ϴ ϼϼ  ϿϹ 2.14. 
 .Э = + =  . 
 
2.2.7. -       

  
 
ϖ ϸ – Ϲ ϷϹ ϼ Ϲ ϾϼϽ ϴ Ϲ  ϹϺϼ ϴ ϴϵ  ϗϱϥ ϶ Ϲϸ Ϲ϶ ϸ  Ϸ ϸ  

Ϲ ϵ ϸϼ  ϸϿ  ϹϸϹϿϹ ϼ  Ϲϸ ϹϷ ϸ ϶ Ͻ ϶ ϴϵ Ͼϼ ϗϱϥ. Ϟ ϼ Ϲ ϼϹ  Ϲ Ͼϼ 
ϴϵ  ϗϱϥ ϶ Ϸ ϸ  Ϲϸ ϹϽ ϶ ϸ ϼ ϸϿ  ϴ ϴϿ  ϴϸϼϽ ϹϾ ϼ ϶ϴ ϼ  

ϼ ϼ ϴϹ  ϴϾ ϼ ϴϿ ϴ  ϶ ϴϵ Ͼϴ ϿϹϾ Ϲ Ϸϼϼ ϼ Ͽ ϶ϼϼ ϶ Ϲ Ϲ ϼ  

225

325

425

525

625
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ϣ ϹϾ ϼ Ϲ ϴ  
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ϥ Ϲ ϶ ϼϹ 
Ϧϱϥ

P, Ϡϖ

t
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Ϲ Ͽ ϶  ϹϽ, Ϲ Ϲ Ϲ Ͽ Ϲ  ϼ ϴϵ Ϲ ϗϱϥ ϶ ϴ Ϲ  
ϴϿ ϶ ϸ  Ͽ ϶ϼ . ϠϴϾ ϼ ϴϿ ϴ  ϶ ϴϵ Ͼϴ ϴ϶ϼϿϴ 357 Ͽ  Ͼϖ ∙ . 

Ϙϴ Ϲ ϴ Ϲ ϴ Ϲϸ ϴ϶ϿϹ  ϶ ϼϿ ϺϹ ϼϼ ϔ, ϴϵϿϼ ϴ ϔ.4. 
ϗ ϴ ϼϾ ϴϵ Ͼϼ ϼ ϴ Ͽ Ϲ ϼ  ϶ ϸ ϴ ϼϿϼ ϴ ϶ ϴϿ ϶ ϸ  ϼ 

Ϲϸ Ϲ϶ ϸ  Ϸ ϸ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 2.5. 
 

 
Ϥϼ Ͼ 2.5 – ϗ ϴ ϼϾ ϴϵ Ͼϼ ϼ ϴ Ͽ Ϲ ϼ  ϶ ϸ ϴ ϼϿϼ ϴ ϶ ϴϿ ϶ ϸ  ϼ 

Ϲϸ Ϲ϶ ϸ  Ϸ ϸ  
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60

61

62

63

90%
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Z
ϖϕ

, 

ϡϣϧ = 63,00 

ϧϠϢ = 57,44 
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28 
 

3. ,    
 

 
3.1.      
 
3.1.1.    
 
ϖ ϵ  ϵ ϸ ϶ϴ ϼ  ϴ ϼ ϴϹ   Ϲ ϼ  ϹϺϼ Ϸ  Ͽ  ϼϿϼ 

ϴ  ϴ ϴϾ Ϲ ϼ ϼϾ Ϸϼϸ ϿϹϾ ϴ ϼϼ. ϤϹϺϼ Ϲ ϿϹ –  ϵϿϴ  
ϸ ϼ  ϹϺϼ ϶ ϴϵ  ϗϱϥ. 

ϡϴ Ϲ  ϹϺϼ  ϿϹ ϹϸϹϿ Ϲ  ϼ ϼ ϴϿ Ͻ ϼ 
ϴϾ ϼ ϴϿ Ͻ ϴ , Ͼ Ϲ ϵ Ͽϴ϶Ͽϼ϶ϴ  ϼ  ϼ ϸϼ ϼϾϴ ϼϼ ϵϼ , 

Ͼ Ϲ ϼϷ ϸ  ϸϿ  ϴ ϶Ͼϼ ϴ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ. 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϹϺϼ Ϸ  Ͽ  Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 3.1. 
 

ϦϴϵϿϼ ϴ 3.1 – ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϹϺϼ Ϸ  Ͽ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ 

    
    

  

 
 

  
N  

 
 

 
 
 

 
Qϡϕ, 

3/  
Zϻϼ ϴ,  ZϿϹ ,  H ,  H ,  H ϴ ,  H,  Q, 3/  H,  Q, 3/  

0 27,00 27,00 35,70 30,14 33,05 26,92 491 24,26 466 
50 29,17 29,00 33,70 28,14 30,88 27,07 488 24,40 467 
100 30,54 30,32 32,38 26,82 29,51 27,22 486 24,54 469 
150 31,39 31,18 31,52 25,96 28,66 27,37 483 24,68 470 
200 31,92 31,74 30,96 25,40 28,13 27,52 480 24,82 471 
250 32,26 32,11 30,59 25,03 27,79 27,67 478 24,96 473 
300 32,51 32,37 30,33 24,77 27,54 27,82 475 25,10 474 
350 32,70 32,57 30,13 24,57 27,35 27,97 473 25,24 475 
400 32,87 32,74 29,96 24,40 27,18 28,12 470 25,38 477 
450 33,02 32,89 29,81 24,25 27,03 28,27 468 25,52 478 
500 33,15 33,02 29,68 24,12 26,90 28,42 465 25,66 479 
550 33,25 33,14 29,56 24,00 26,80 28,57 463 25,80 481 
600 33,33 33,24 29,46 23,90 26,72 28,72 460 25,94 482 
650 33,38 33,31 29,39 23,83 26,67 28,87 458 26,08 483 
700 33,41 33,36 29,34 23,78 26,64 29,02 455 26,22 485 
750 33,43 33,40 29,30 23,74 26,62 29,17 453 26,36 486 
800 33,45 33,42 29,28 23,72 26,60 29,32 451 26,50 487 
850 33,48 33,43 29,27 23,71 26,57 29,47 449 26,64 488 
900 33,51 33,45 29,25 23,69 26,54 29,62 446 26,78 490 
950 33,53 33,48 29,22 23,66 26,52 29,77 444 26,92 491 
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ϥϴ  ϹϺϼ Ϲ ϿϹ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 3.1. 
 

 
Ϥϼ Ͼ 3.1 – ϤϹϺϼ Ϲ ϿϹ  Ϲ  ϻϴϸϴ  Ϸ ϴ ϼ Ϲ ϼϽ  ϴ ϸ , 

ϼ ϼ Ͼ Ͻ ϵ ϼ 
 

Ϝϻ ϹϺϼ Ϸ  Ͽ  ϹϸϹϿ Ϲ  ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  ϴ ϶ ϼ ϴ ϸ ϶: 
Hmax = 34,22 , H ϴ  = 26,92 , Hmin = 24,26 , Qmin = 35 3/ , Qmax = 491 3/ . 

 
3.1.2.      

 
 
ϖ ϵ  ϵ ϸ ϶ϴ ϼ   ϼ Ͽ ϻ ϶ϴ ϼϹ  ϗϧϩ ϼ  ϶ , ϵ  ϸϿ  

ϾϴϺϸ Ϸ  ϴ ϴ ϼ϶ϴϹ Ϸ  ϼ ϴ ϵϼ , ϸ ϵ ϴ  ϴϾϼϹ ϶ϴ ϼϴ  ϸϼϴ Ϲ ϴ 
ϴϵ ϹϷ  Ͼ ϿϹ ϴ  ϼ ϼ Ͻ ϴ  ϶ ϴ Ϲ ϼ  , ϼ Ͼ  ϶ 
ϵϿϴ ϼ ϸ ϼ  ϹϺϼ ϶  ϴ  ϼ ϴ ϸ  ϶ ϸ  ϹϾ ϼ Ϲ ϴ  ϗϱϥ 
ϴϵ ϴϿϴ ϵ   ϴϼϵ Ͽ ϼ  ϞϣϘ, ϼ ϼ ϼ ϴϿ  ϻϴϷϿ ϵϿϹ ϼϼ ϼ Ͼ Ͽϼ Ϲ ϶Ϲ 

ϴ ϶ϿϹ  ϴϷ ϹϷϴ ϶. 

20

22
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26
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36
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ϦϴϾϼ  ϵ ϴϻ , ϵ Ͽ Ϲ ϶ϿϹ  ϸϵ  ϶ϴ ϼϴ ϶ ϵϼ , ϶ ϶ϴ  
ϴ, Ͽ Ϲ  ϼϻ ϹϺϼ Ϸ  Ͽ , ϸϼϴ ϴϻ ϴ ϴ ϶. Ϡ ϸϹϿ Ϲ ϴ ϴ Ϲ  
ϸ ϸ ϼ  Ϸϼϸ ϵϼ  Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 3.2. 

 
ϦϴϵϿϼ ϴ 3.2 – ϩϴ ϴϾ Ϲ ϼ ϼϾϼ ϸϹϿ  Ϸϼϸ ϵϼ  

 40 -  40 -  ,  40 40 𝑖 /  0,50 0,50  ′ , /  125 123  , /  1020 1150   0,913 0,904  ′ , /  1800 1700 𝜎  ′  0,65 0,65  ,  0,460 0,460 ,  4 4 , ℃ 10 20 

 
ϘϴϿϹϹ ϼϻ϶ ϸϼ  ϶ ϵ  ϼ ϴϿ Ϸ  ϸϼϴ Ϲ ϴ ϴϵ ϹϷ  Ͼ ϿϹ ϴ. ϖ 

ϴϵϿϼ Ϲ 3.3 Ϲϸ ϴ϶ϿϹ  ϸ ϴ ϸϴ  ϻ ϴ Ϲ ϼϽ ϸϼϴ Ϲ ϶ ϴϵ ϼ  Ͼ ϿϹ . 
 

ϦϴϵϿϼ ϴ 3.3 – Ϥ ϸ ϴ ϸϴ  ϻ ϴ Ϲ ϼϽ ϸϼϴ Ϲ ϶ ϴϵ ϼ  Ͼ ϿϹ  
D1,  

1000 1250 1400 1600 1800 1900 2000 2120 2240 
2360 2500 2650 2800 3000 3150 3350 3550 3750 
4000 4250 4500 4750 5000 5300 5600 6000 6300 
6700 7100 7500 8000 8500 9000 9500 10000 10600 

 
ϛϴϸϴ϶ϴ  ϸ  ϴ ϸϴ  ϻ ϴ Ϲ ϼϽ ϸϼϴ Ϲ ϶ , ϼϻ϶ ϸϼϿϼ  

ϴ Ϲ  ϿϹϸ ϼ  ϴ ϴ Ϲ ϶: 
 ϞϣϘ ϴ Ͻ ϵϼ : 
 η = − − η ( − ε + ε√DD ∙ √ ∙ √ νν ),                              (3.1) 

 
ϷϸϹ η  – ϞϣϘ ϸϹϿ Ͻ ϵϼ  ϶ ϴ Ϲ Ͻ ϾϹ; ε – Ͼ ϼ ϼϹ , ϶ ϴϺϴ ϼϽ Ϲ ϼϹ Ϲ  Ϲ ϼ  Ͼ  ϶ Ϲ  
Ϸϼϸ ϴ϶Ͽϼ Ϲ Ͼϼ  Ϲ , ϼ ϼ ϴϹ  ϸϿ  ϣϟ ε = , ; D  – ϸϼϴ Ϲ  ϸϹϿ Ͻ ϵϼ ; H  – ϴ  ϸϹϿ Ͻ ϵϼ ; D  – ϸϼϴ Ϲ  ϴ Ͻ ϵϼ ; 

 – ϴ Ϲ Ͻ ϴ  ϴ Ͻ ϵϼ ; 
 – Ͼ ϼ ϼϹ  Ͼϼ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϶ ϻϾ ϼ, = , ·  / ; 

 – Ͼ ϼ ϼϹ  Ͼϼ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϶ ϻϾ ϼ ϶ ϸ  ϸϹϿ Ͻ ϵϼ . 
ϖ ϵϼ ϴϹ   ϴϵϿϼ Ϲ 3.4,  Ϲ  Ϲ Ϲ ϴ  ϸϿ  ϸϹϿϼ ( ). 
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ϦϴϵϿϼ ϴ 3.4 – ϛϴ϶ϼ ϼ  Ͼ ϼ ϼϹ ϴ Ͼϼ Ϲ ϴ ϼ Ϲ Ͼ Ͻ ϶ ϻϾ ϼ ϶ ϸ   
Ϲ Ϲ ϴ  𝒕, ℃ 0 5 10 15 20 25 30 35 𝑣 · , /  1,79 1,51 1,30 1,14 1,01 0,90 0,81 0,74 

 
 Ϡ  ϴϷ ϹϷϴ ϴ ϶ ϴ Ϲ Ͻ ϾϹ: 
 N′ = , · Q′ · D · H · √H · η ∙ η ,                                                      (3.2) 
 

ϷϸϹ Q′  – ϼ϶ϹϸϹ Ͻ ϴ ϸ ϶ ϴ Ϲ Ͻ ϾϹ; H  – ϴ Ϲ Ͻ ϴ ; η  – ϞϣϘ ϴ Ͻ ϵϼ ; η  – ϞϣϘ ϷϹ Ϲ ϴ ϴ, ϼ ϼ ϴ  η = , . 
 Ϟ Ͽϼ Ϲ ϶  ϴϷ ϹϷϴ ϶: 
 Z′ = NN′ ,                                                                                                        (3.3) 

 
ϷϸϹ N  – ϴ ϶ϿϹ ϴ   Ϸϼϸ ϻϿϴ ϶ Ͼϖ ; N′  –  Ϸϼϸ ϴϷ ϹϷϴ ϴ ϶ ϴ Ϲ Ͻ ϾϹ. 

ϡϹ ϵ ϸϼ  Ͼ ϷϿϹ ϼϹ ϼ Ͽϴ ϴϷ ϹϷϴ ϶ ϶ ϵ Ͽ   ϸ  ϹϿ Ϸ  
ϼ Ͽϴ (ZϴϷ ), ϴ ϴϾϺϹ Ϲ ϼϹ ϼ Ϸϼϸ ϴϷ ϹϷϴ ϴ ϶ ϴ Ϲ Ͻ ϾϹ (NϴϷ )   Ͽ  (3.4). 

 NϴϷ = NZϴϷ
,                                                                                                        (3.4) 

 
 ϣ ϴ϶Ͼϴ ϴ ϴ ϴϵ Ͻ ϹϾ : 
 m = ηη ,                                                                                                                 (3.5) 

 
ϷϸϹ η  – ϞϣϘ ϴ Ͻ ϵϼ ; η  – ϞϣϘ ϸϹϿ Ͻ ϵϼ . 

 ϫϴ ϴ ϶ ϴ Ϲ ϼ  ϵϼ : 
 ′ = t′ √ ·D ,                                                                                                    (3.6) 

 
ϷϸϹ ′  – ϼ϶ϹϸϹ ϴ  ϴ ϴ ϶ ϴ Ϲ ϼ  ϸϹϿ Ͻ Ϸϼϸ ϵϼ  ϶ ϾϹ 

ϼ ϴ; m – ϴ϶Ͼϴ ϴ ϴ ϴϵ Ͻ ϹϾ ; 
 – ϴ Ϲ Ͻ ϴ  ϴ Ͻ ϵϼ ; 
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D  – ϸϼϴ Ϲ  ϴ Ͻ ϵϼ . 
ϫϴ ϴ ϶ ϴ Ϲ ϼ  ϵϼ  Ͼ ϷϿ Ϲ  ϸ  ϴ ϸϴ Ϸ  ϻ ϴ Ϲ ϼ . 
 ϣ ϼ϶ϹϸϹ Ϲ ϴ  ϶ ϴ Ϲ ϼ : 
  ′ = ′ D√ · 𝑖 ,                                                                                                 (3.7) 

  ′ = ′ D√ · ,                                                                                                (3.8) 

  𝑖′ = ′ D√ · .                                                                                                 (3.9) 

 
 ϣ ϼϻ϶ϹϸϹ ϼϹ ϼ϶ϹϸϹ Ϸ  ϴ ϸϴ ϶ ϴ Ϲ Ͻ ϾϹ ϴ ϞϣϘ: 
 ′ · η = NϴϷ, ·D · ∙ , ·η ,                                                                              (3.10) 

 
ϷϸϹ NϴϷ  – Ϲ ϴ   Ϸϼϸ ϴϷ ϹϷϴ ϴ; D  – ϸϼϴ Ϲ  ϴ Ͻ ϵϼ ; 

 – ϴ Ϲ Ͻ ϴ  ϴ Ͻ ϵϼ ; m – ϴ϶Ͼϴ ϴ ϴ ϴϵ Ͻ ϹϾ ; η  – ϞϣϘ ϷϹ Ϲ ϴ ϴ. 
 ϣ ϼϻ϶ϹϸϹ ϼϹ ϸϿ  Ϲ ϼ  Ͽϼ ϼϼ Ϸ ϴ ϼ Ϲ ϼ   ϷϹ Ϲ ϴ : 
 ′ · η = NϴϷ, ·D · ∙ , ·η ,                                                                     (3.11) 

 
ϷϸϹ NϴϷ  – Ϲ ϴ   Ϸϼϸ ϴϷ ϹϷϴ ϴ; D  – ϸϼϴ Ϲ  ϴ Ͻ ϵϼ ; a  – ϴϾ ϼ ϴϿ Ͻ ϴ  ϴ Ͻ ϵϼ ; m – ϴ϶Ͼϴ ϴ ϴ ϴϵ Ͻ ϹϾ ; η  – ϞϣϘ ϷϹ Ϲ ϴ ϴ. 

ϟϹ϶ϴ  ϴ  ϴ϶ Ϲ ϼϽ (3.10) ϼ (3.11) ϹϸϹϿϹ ϴ ϸϵ  Ͽ ϺϹ ϼ  
ϹϾ ϴ Ͽϼ ϼ   ′  ϼ  𝑖′  ϶Ϲ ϶Ϲ . 

ϣ ϸϵ  ϴ ϴ Ϲ ϶ ϼϻ϶ ϸ  ϸ  ϶ Ͽ Ϲ ϼ  ϴ϶Ϲ ϶ϴ ϹϺϸ  ϿϹ϶ Ͻ ϼ 
ϴ϶ Ͻ ϴ  ϴ϶ Ϲ ϼϽ. 

ϖ Ͼϴ Ϲ ϶Ϲ ϼ Ϲ ϴ Ϲϸ ϴ϶ϿϹ  ϴ Ϲ  Ϸϼϸ ϵϼ  ϣϟ40ϴ-ϖ-500. 
 

η = − − , ( − , + , √ ,, ∙ √ , ∙ √ , ·, · ) = , , 

 N′ = , · , · , · , · √ , · , · , =  , 
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Z′ = = ,   ⇒ ZϴϷ =  , 

 NϴϷ = =  , 

 m = ,, = , , 

 ′ = ·√ , · ,, = , ⇒  ′ = , ⁄ , 

  ′ = , · ,√ , · , = ,  ⁄ , 

  ′ = , · ,√ , · , = ,  ⁄ , 

  𝑖′ = , · ,√ , · , = ,  ⁄ , 

 ′ · η = , · , · , ∙ , , · , = , , 

 ′ · η = , · , · , ∙ , , · , = , . 

 
Ϥϴ ϼ ϴ Ϲ ϴ ϴ Ϲ  ϸϿ  ϴϻϿϼ  ϸϼϴ Ϲ ϶ ϴ  ϵϼ  

ϣϟ40ϴ-ϖ, ϣϟ40ϵ-ϖ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 3.5 ϼ 3.6. 
 

ϦϴϵϿϼ ϴ 3.5 – ϥ϶ ϸ ϴ  ϴϵϿϼ ϴ ϴ ϼ ϴ  ϴ ϴ Ϲ ϶ Ϸϼϸ ϵϼ  ϣϟ-40ϴ-
ϖ 

  D ,  3,75 4 4,5 5 6,3 6,7 η , .Ϲ 0,922 0,923 0,924 0,925 0,927 0,928 N′ , Ͼϖ  29273 33342 42244 52210 83068 94053 Z′ ,  3,93 3,45 2,72 2,2 1,38 1,22 Z ,  4 4 3 3 2 2 N , Ͼϖ  28750 28750 38333 38333 57500 57500 
 1,045 1,046 1,048 1,049 1,051 1,052 ′, ϵ/ ϼ  176,83 165,86 147,52 132,84 105,54 99,29 ′ , ϵ/ ϼ  187,5 166,7 150 136,4 107,1 100  ′ , ϵ/ ϼ  139,6 132,3 133,9 135,2 133,6 132,6  ′ , ϵ/ ϼ  132,5 125,6 127,1 128,4 126,8 125,9  𝑖′ , ϵ/ ϼ  117,6 111,4 112,7 113,8 112,5 111,7 ′ · η  1,432 1,256 1,321 1,069 1,006 0,888 ′ · η  0,999 0,877 0,922 0,746 0,702 0,620 
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ϦϴϵϿϼ ϴ 3.6 – ϥ϶ ϸ ϴ  ϴϵϿϼ ϴ ϴ ϼ ϴ  ϴ ϴ Ϲ ϶ Ϸϼϸ ϵϼ  ϣϟ-
40ϵ-ϖ 

  D ,  4 4,25 4,5 5,3 6,3 6,7 η , .Ϲ 0,929 0,930 0,930 0,932 0,933 0,934 N′ , Ͼϖ  32169 36355 40758 56659 80143 90740 Z′ ,  3,57 3,16 2,82 2,03 1,43 1,27 Z ,  4 4 3 3 2 2 N , Ͼϖ  28750 28750 38333 38333 57500 57500 
 1,038 1,039 1,039 1,041 1,042 1,044 ′, ϵ/ ϼ  162,55 153,07 144,56 122,87 103,43 97,30 ′ , ϵ/ ϼ  166,7 150 150 125 107,1 100  ′ , ϵ/ ϼ  132,9 127 134,4 131,8 134,2 133,2  ′ , ϵ/ ϼ  126,1 120,5 127,6 125,1 127,4 126,4  𝑖′ , ϵ/ ϼ  111,9 106,9 113,2 111 113 112,1 ′ · η  1,272 1,125 1,338 0,961 1,019 0,899 ′ · η  0,887 0,785 0,933 0,671 0,711 0,628 

 
Ϙϴ Ϲ ϵϼ  ϵ Ͽϼ ϵ ϴ   ϿϹϸ ϼ  Ͼ ϼ Ϲ ϼ : 
 ϴϾ ϼ ϴϿ Ͻ ϞϣϘ; 
 ϼ ϴϿ ϴ  ϴϵ ϴ  ϻ ϴ ϵϼ ; 
 ϼϹ ϿϹ Ϲ ϼ Ͽ  Ϸϼϸ ϴϷ ϹϷϴ ϶. 
Ϝϻ ϸϴϿ ϹϽ ϹϷ  ϴ Ϲ ϼ  ϵ ϴ  ϗϦ: ϣϟ40ϴ-ϖ  = ,  , ϣϟ40ϵ-

ϖ  = ,  , ϣϟ40ϵ-ϖ  = ,  , ϣϟ40ϵ-ϖ  = ,   ϼ ϣϟ40ϵ-ϖ  =,  , .Ͼ. Ͽϼ ϼϼ ϴ Ϲ Ϸ  ϴ ϴ ϴ ϸ  ϼϺϹ Ͼϼ ϼ ϴ. 
ϛ  ϴϵ  ϗϦ ϵ ϻ ϴ Ϲ  ϴ ϗϧϩϹ ϼ  ϴ Ͽ ϺϹ  ϶ ϼϿ ϺϹ ϼϼ ϕ, ϴ 

ϼ ϾϹ ϕ.1, ϕ.2, ϕ.3, ϕ.4. 
 
3.2.       
 
Ϣ Ϲ Ͼϴ ϴ Ͽ ϺϹ ϼ  ϴϵ ϹϷ  Ͼ ϿϹ ϴ Ϸϼϸ ϵϼ  ϸϿ  ϵϹ Ϲ Ϲ ϼ  ϹϹ 

ϵϹ Ͼϴ϶ϼ ϴ ϼ Ͻ ϴϵ , ϴ ϸϼ   ϿϹ (3.12). 
 ∇ . . = + H ,                                                                                 (3.12) 
 

ϷϸϹ  – Ϲ Ͼϴ ϶  ϶ ϸ  ϶ ϡϕ ϼ ϴ ϸϹ, ϶Ϲ ϶ Ϲ  
ϴ Ϲ  ϻ ϴ Ϲ ϼ  ϶  ϴ ϶ϴ ϼ . 

Ϥϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϶  ϴ ϶ϴ ϼ  H  ϹϸϹϿϹ  ϴϼϵ ϿϹϹ 
ϹϵϿϴϷ ϼ   Ͼϼ ϻ Ϲ ϼ  Ͼϴ϶ϼ ϴ ϼϼ ϹϺϼ  ϴϵ  Ϸϼϸ ϵϼ Ϸ  
ϵ ϸ ϶ϴ ϼ . ϔ ϴϿϼϻ Ͼϴ϶ϼ ϴ ϼ Ͻ ϴ ϴϾ Ϲ ϼ ϼϾϼ Ͼϴϻ ϶ϴϹ ,  ϴϼϵ ϿϹϹ 

ϴ ϼ  Ͼϼ ϻ Ϲ ϼ  Ͼϴ϶ϼ ϴ ϼϼ, .Ϲ. Ϲϵ ϼ ϼ ϴϼϵ Ͽ ϹϷ  ϻϴϷϿ ϵϿϹ ϼ  
϶Ͽ , ϾϴϾ ϴ϶ϼϿ , ϼ ϹϺϼ ϴ: 
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 ϴϵ ϴ ϼ ϼ ϴϿ Ϸ  ϼ Ͽϴ ϴϷ ϹϷϴ ϶ ϼ ϴϾ ϼ ϴϿ  ϴ Ϲ H  ϼ 
ϴ Ϲ Ͻ ϼ; 

 ϴϵ ϴ ϼ ϼ ϴϿ Ϸ  ϼ Ͽϴ ϼ ϴ Ϲ  ϴ Ϲ H  ϼ ϴ Ϲ Ͻ 
ϼ; 

 ϴϵ ϴ ϼ ϼ ϴϿ Ϸ  ϼ Ͽϴ ϼ ϼ ϼ ϴϿ  ϴ Ϲ H 𝑖  ϼ 
϶Ϲ ϶ ϹϽ Ϲ  ϼ Ϸ ϴ ϼ Ϲ ϼ . 

 
ϖ ϴ ϴ ϶ϴ ϼ : 
 = , − − 𝜎H − ∆H + ∆ . ,                                                  (3.13) 

 
ϷϸϹ ∆H  – ϸ Ͽ ϼ ϹϿ Ϲ ϻϴϷϿ ϵϿϹ ϼϹ ϴϵ ϹϷ  Ͼ ϿϹ ϴ, ϼ ϶ϴ ϹϹ 

Ϲ ϼ ϹϸϹϿϹ ϼ  σ ϼ ϸϹϿ  ϼ ϴ ϼ , ϴ ϴϵ Ͻ ϹϾ  ϼ 
ϴ ϼϾϴ϶ϼ ϴ ϼ Ͻ ϻϴ ϴ  (1,5 ); 𝜎 – Ͼ ϼ ϼϹ  Ͼϴ϶ϼ ϴ ϼϼ, ϹϸϹϿ Ϲ Ͻ  ϷϿϴ϶ Ͻ ϼ϶Ϲ ϴϿ Ͻ 

ϴ ϴϾ Ϲ ϼ ϼϾϹ ϸϿ  ϴ Ϲ  ϹϾ; H – ϴ  ϵϼ , ϹϸϹϿ Ϲ Ͻ ϶ Ϲ  ϶Ϲ ϹϷ  ϵ Ϲ ϴ ϼ ; ∆   – ϴϻ  ϶  Ϲ Ͼ ϸ϶  ϴ ϴϾ Ϲ  Ͽ Ͼ ϹϽ ϸϹϿ Ͻ ϼ 
ϴ Ͻ ϵϼ , ϸϿ  ϣϟ ϵϼ  ∆  = . 

Ϥϴ ϸ ϶ ϴ ϴϾ Ϲ  Ͼϴ , Ͽ ϴ    Ͽ  ϸ ϵϼ , 
ϸ ϴ϶Ͽ  ϶Ϲ ϶ ϼϽ ϴ ϸ ϶ ϴ Ϲ Ͻ ϾϹ: 

 = ′ ∙ ∙ ∙ √ ∙ ,                                                                                 (3.14) 
 

ϷϸϹ ′ – ϼ϶ϹϸϹ Ͻ ϴ ϸ ϶ ϴ Ϲ Ͻ ϾϹ; 
 – Ͼ Ͽϼ Ϲ ϶  Ϸϼϸ ϴϷ ϹϷϴ ϶, ϼ  = ; 

 – ϶Ϲ ϶ ϼϽ ϴ ; m – ϴ϶Ͼϴ ϴ ϴ ϴϵ Ͻ ϹϾ . 
 
ϖ Ϲ ϴ ϼ ϴ Ϲ ϴ ϴ Ϲ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 3.7. 
 

ϦϴϵϿϼ ϴ 3.7 – Ϥϴ Ϲ Ϲ ϴ ϴ Ϲ  ϸϿ  ϹϸϹϿϹ ϼ   
 40 -  40 -  

,  3,75 4 4,5 5 6,3 4 4,5 ′ , 3/  1,096 0,964 1,013 0,820 0,772 0,986 1,036 ′ , 3/  1,59 1,384 1,458 1,173 1,103 1,413 1,488 𝑖′ , 3/  1,55 1,335 1,4 1,135 1,06 1,37 1,43 
, 3/  92,18 92,3 122,82 122,81 183,76 94,02 125,1 
, 3/  118,61 117,53 156,79 155,82 232,86 119,51 159,37 𝑖 , 3/  109,77 107,63 142,92 143,13 212,44 110 145,39 

 30,15 30,15 30,76 30,76 31,58 30,19 30,79 
 30,68 10,66 31,27 31,25 32,00 30,70 31,30 𝑖  30,58 30,47 31,08 31,08 31,84 30,52 31,11 
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ϢϾ ϴ ϼϹ ϴϵϿϼ  3.7 
 40 -  40 -   ,  -2,24 0,53 -0,36 1,96 2,44 0,77 -0,09  ,  -7,15 -4,00 -4,73 -1,58 -0,69 -3,06 -4,00  𝑖 ,  -5,43 -2,35 -3,18 -0,15 0,6 -1,58 -2,33 

 
Ϣ Ϲ Ͼϼ ϴ ϶Ͼϼ ϴϵ ϼ  Ͼ ϿϹ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 3.8. 
 

ϦϴϵϿϼ ϴ 3.8 – Ϣ Ϲ Ͼϼ ϴ ϶Ͼϼ ϴϵ ϹϷ  Ͼ ϿϹ ϴ, ϶ ϻϴ϶ϼ ϼ ϼ  ϶  
ϴ ϶ϴ ϼ  

 40 -  40 -  
,  3,75 4 4,5 5 6,3 4 4,5 ∇ a  27,91 30,68 30,40 32,72 34,02 30,96 30,70 ∇  23,53 26,66 26,54 29,67 31,31 27,64 27,30 ∇ i  25,09 28,12 27,90 30,93 32,44 28,94 28,78 

 
ϦϴϾϼ  ϵ ϴϻ , ϿϹ ϶ϹϸϹ Ϸ  ϴ ϴϿϼϻϴ ϶ ϵ ϴ  ϸϼϴ Ϲ ϶ 

ϴϵ ϼ  Ͼ ϿϹ , ϹϸϹϿϹ  ϴϼϵ ϿϹϹ ϼ ϴϿ Ͻ ϶ϴ ϼϴ  – ϵϼ ϴ ϣϟ40ϴ-ϖ-
500. 

Ϙϴ Ͻ ϶ ϵ  ϵ Ͽ ϵ Ͽ ϶ϿϹ  ϴϼϵ Ͽ ϼ  ϻ ϴ Ϲ ϼϹ  ϞϣϘ, ϴϿ Ͻ 
϶ Ͻ ϴ ϶ϴ ϼ  ϼ Ͼ ϼ ϼϹ  Ͼϴ϶ϼ ϴ ϼϼ,  ϴ϶ Ϲ ϼ   ϸ Ϸϼ ϼ 

ϵϼ ϴ ϼ. ϦϴϾϺϹ ϵ Ͽ  Ͽ  ϶ ϶ ϵ Ϲ ϸϴ Ͻ ϵϼ  Ϸ ϴϿ  ϴϿϼ ϼϹ 
Ϲ  ϴϷ ϹϷϴ ϶, , ϶ ϶  Ϲ Ϲϸ , ϸ ϶ϿϹ ϶ Ϲ  Ͽ ϶ϼ   ϴϸϹϺ ϼ. 

 
3.3.         

      
 
ϪϹϿ  Ϸϼϸ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϴ Ϲ ϴ ϼ ϴϿ Ͻ Ͼϴ Ϲ  ϶Ͽ Ϲ  

ϹϸϹϿϹ ϼϹ ϴϻ Ϲ ϶ ϹϹ ϴϸϼϴϿ  Ϲ Ϲ ϼϽ ϼ  ϼ ϴϿϼ ϶ Ͽϴ Ϲ. Ϩ ϴ 
Ϲ Ϲ ϼ  ϼ ϴϿ Ͻ Ͼϴ Ϲ  –  Ͽ Ͼϼ  ϿϾ  ϼ ϷϿ  = °. 

ϣ  Ϲ ϹϺϴ  Ͻ ϴ ϼ ϸϹϿ Ͻ Ϸϼϸ ϵϼ , Ͼ Ϲ 
Ϲϸ ϴ϶ϿϹ  ϶ ϼϿ ϺϹ ϼϼ ϕ, ϼ Ͼ ϕ.5, ϵ Ͽϼ ϹϸϹϿϹ  ϶ Ϲ 

ϷϹ Ϲ ϼ Ϲ ϾϼϹ ϴϻ Ϲ  Ϸϼϸ ϵϼ , Ͼ Ϲ Ϲϸ ϴ϶ϿϹ  ϼϺϹ. 
ϧϷ Ͽ ϶ϴ ϴ ϼ ϴϿ Ͻ Ͼϴ Ϲ  = °. 
ϡϴ Ϻ Ͻ ϴϸϼ  ϶ ϸ Ϸ  Ϲ Ϲ ϼ : 
 = , ∙ = ,  .                                                                                (3.15) 
 
ϕ Ͽϼ ϹϸϹϿϹ : ϸϼϴ Ϲ  ϴ Ͽ ϺϹ ϼ  ϶ ϸ  Ͼ Ͼ ϴ ϴ – = = ,  , ϶ ϸ  Ͼ Ͼ = = ,  . 
Ϥϴϸϼ  ϶ ϸ  ϼ ϶ ϸ  Ͼ Ͼ: 
 = = , = , ,                                                                                       (3.16) 
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= = , = , .                                                                                     (3.17) 

 
ϖ ϴ ϴ ϴ: 
 = + , ∙ = + , ∙ = ,  ,                                           (3.18) 
 

ϷϸϹ  – ϶ ϴ ϴ ϴ϶Ͽ ϹϷ  ϴ ϴ ϴ ϴ. 
 = , ∙ = , ∙ =  . 
 
Ϙ ϼ ϴ  Ϲϸ  Ͼ  ϶ ϸ  ϶  ϶ ϸ  Ϲ Ϲ ϼϼ ϹϸϹϿϹ ϴ  

ϼ Ͼ  3.2 ϼ ϴ϶ ϴ 𝑣 =  / . 
 

 
Ϥϼ Ͼ 3.2 – Ϙ ϼ Ϲ Ͼ ϼ ϶  ϶ ϸ  Ϲ Ϲ ϼϼ ϸϿ  ϵϹ  

ϼ ϴϿ  Ͼϴ Ϲ  
 
Ϣ ϹϸϹϿϹ  Ͽ Ͻ ϴ ϸ Ϲ Ϲϻ ϵϼ  ϼ ϴ Ϲ  ϻ ϴ Ϲ ϼ  ϴ ϴ 

ϼ ϼ: 
 = . ∙ ∙ 𝑡 = , ∙ . ∙ . =  /c.                                                 (3.19) 

 
Ϥϴ ϸ Ϲ Ϲϻ ϶ ϸ Ϲ Ϲ Ϲ ϼϹ ϼ ϴϿ Ϸ  Ͼϴ ϴϿϴ Ͼϴ Ϲ : 
 𝑖 = ∙𝜑 = ∙ =  /c.                                                                     (3.20) 

 
ϣϿ ϴϸ  ϶ ϸ Ϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ : 
 = 𝑖 = = ,  .                                                                                    (3.21) 

 
ϖ ϴ ϶ ϸ Ϸ  Ϲ Ϲ ϼ  ϹϸϹϿ Ϲ  ϼϻ Ͼ϶ϴϸ ϴ Ϸ  ϴ϶ Ϲ ϼ : 
 = − + − − − ∙ °,                                     (3.22) 
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ϷϸϹ = ,  ; = ,  . 
Ϝϻ 2 Ͼ ϹϽ ϸ ϸ ϼϽ: = ,  . 
 = − = , − , = ,  .                                                          (3.23) 
 
ϘϴϿ ϹϽ ϼϽ ϴ Ϲ  ϼ ϴϿ Ͻ Ͼϴ Ϲ  ϶ Ͽ Ϲ  ϴ ϴϿϼ ϼ Ϲ Ͼϼ  

Ϲ ϸ . 
 𝑖 = 𝑖 − = , − , = ,  ,                                                                     (3.24) 
 𝑖 = ∙ 𝑖 = , ∙ , = , ,                                                                 (3.25) 
 = − / = , − , / , = , ,                                   (3.26) 
 𝑖 = 𝑖 + = , + = ,  ,                                                                 (3.27) 
 
Ϝ ϹϷ ϴϿ ϸϿ  Ͽ ϵ Ϸ  Ϲ Ϲ ϼ  ϶ ϼ Ͽ Ϲ   ϿϹ (3.28). 
 𝑖 = ∙ ln + 𝑖 ln 𝑖 − ∙ ∙ ln + 𝑖,                                              (3.28) 

 𝑖 = ∙ ln ,, + , ln ,, − , ∙ ∙ ln , , + , = , . 

 
ϖϹϿϼ ϼ ϴ ϷϿϴ ϼ ϴϿϼ ϼ ϴ ϸϴ ϸϿ  Ͽ ϵ Ϸ  Ϲ Ϲ ϼ  ϶Ϲ ϶Ϲ  

ϴ϶ : 
 𝑖 = ∙ 𝑖 = , ∙ , = °.                                                              (3.29) 

 
ϡϴ ϼ ϾϹ 3.3. Ϲϸ ϴ϶ϿϹ  Ϸ ϴ ϼϾ ϻϴ϶ϼ ϼ ϼ = 𝑖 . 
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Ϥϼ Ͼ 3.3 – ϗ ϴ ϼϾ ϻϴ϶ϼ ϼ ϼ = 𝑖  

 
Ϙϴ Ϲ ϴ Ϲ ϶ ϼ ϴϿ Ͻ Ͼϴ Ϲ  Ϲϸ ϴ϶ϿϹ  ϶ ϼϿ ϺϹ ϼϼ ϕ, 

ϴϵϿϼ ϴ ϕ.1. 
ϣϿϴ  ϼ ϴϿϼ Ϲϸ ϴ϶ϿϹ  ϶ ϼϿ ϺϹ ϼϼ ϕ, ϼ Ͼ ϕ.6, Ϲ   

ϴϵϿϼ Ϲ 3.9. ϛ ϴ Ϲ ϼ  ϸϿ  ϴϵϿϼ  Ͽ Ϲ  Ϲ  ϴϻϵϼϹ ϼ  ϷϿϴ ϶ϴ ϴ 
ϼ ϴϿ Ͻ ϴ ϼ Ͼϴ Ϲ  ϴ ϼ Ϲ ϶ϴϿ   ∆ = °. 

 
ϦϴϵϿϼ ϴ 3.9 – ϤϴϻϵϼϹ ϼϹ ϷϿϴ ϶ϴ ϴ ϼ ϴϿ Ͻ Ͼϴ Ϲ  𝝋, ° 0 15 30 45 60 75 90 105 120 135 153 165 180 195 210 

r,  3,38 3,9 4,42 4,89 5,33 5,75 6,15 6,53 6,91 7,27 7,70 7,96 8,29 8,62 8,95 

 
Ϭϼ ϼ ϴ ϸ϶ ϸϴ: 
 ′ = , ∙ = ,  .                                                                                 (3.30) 
 
ϦϴϾ ϾϴϾ ϼ ϼ ϴ ϸ϶ ϸϴ ′ >  , Ϻ  ϴ ϶ϼ  ϹϺ Ͻ 

ϵ Ͼ, Ͽ ϼ  Ͼ Ϸ  Ϻ  ϼϵϿϼϺϹ  ϴϻ ϴ ϼ  ϼϻ ϶ ϴϺϹ ϼ : 
 = + = + = ,  ,                                                                 (3.31) 

 = , ∙ ∙ = , ∙ , ∙ , =  / .                                          (3.32) 
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3.4.     
 
ϣ ϸϵ  ϷϹ Ϲ ϴ ϴ Ϲ ϶Ͽ Ϲ    ϴ϶  ϸϴ  

Ϲ ϼϽ  ϼ ϶  ϴ Ϲ  ϻ ϴ Ϲ ϼ  ϹϷ  ϼ ϴϿ Ͻ ϴϾ ϼ϶ Ͻ ϼ 
ϼ ϼ Ͻ ϴ  ϶ ϴ Ϲ ϼ . 

ϕ Ͽ ϶ ϵ ϴ  Ϸϼϸ ϷϹ Ϲ ϴ  ϥϖ-808/130-44, ϹϷ  ϼ ϴϿ Ϲ ϸϴ Ϲ 
Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 3.10. 

 
ϦϴϵϿϼ ϴ 3.10 – ϡ ϼ ϴϿ Ϲ ϸϴ Ϲ Ϸϼϸ ϷϹ Ϲ ϴ ϴ ϥϖ-808/130-44 

  ,  47 ,  40 cos  0,85 ,  10,5 , /  136,4 , % 97,7 
Ϡϴ ϴ ϵ ϴ ,  470 

Ϙϼϴ Ϲ  ϴ ϴ,  10700 
Ϝ Ͽ Ϲ ϼϹ ϣ ϸ϶Ϲ Ϲ 

 
3.5.    
 
Ϡϴ Ͽ ϴ ϴ  ϴ ϶Ͼϴ Ϲ ϵ ϸϼ ϴ ϸϿ  ϻϸϴ ϼ  ϸϴ϶ϿϹ ϼ  ϴ Ͽϴ ϶ 

ϼ Ϲ Ϲ ϹϷ Ͽϼ ϶ϴ ϼ . 
ϣ ϸ ϵ ϴ  ϿϹϸ ϼϽ ϼ  ϴ Ͽ ϴ Ͻ ϴ ϶Ͼϼ ϸϿ  = ,   

ϼ = : 
Ϡϡϧ 8/1-40-8-2, ϷϸϹ: 
8 – ϵ Ϲ  Ϸϼϸ ϴϾϾ Ͽ ϴ; 
1 – Ͼ Ͽϼ Ϲ ϶  ϸ ϶; 
40 – ϸ, ϴ ϼ ϴ Ͻ ϴ ϸϴ϶ϿϹ ϼϹ 40 / ; 
8 – ϶ Ϲ ϼ ϹϿ  Ͽϼ϶ Ϸ  ϵϴϾϴ ϶ ; 
2 – Ͼ Ͽϼ Ϲ ϶  ϴ ϶. 
ϘϿ  ϶ -Ͽ ϴ Ͻ ϵϼ  ϶ ϵ ϴ  ϿϹϾ Ϸϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ 

ϹϷ Ͽ   Ͼ ϵϼ ϴ . 
ϱϗϤϞ-2Ϝ1-150-4, ϷϸϹ: 
ϱϗϤϞ – ϿϹϾ Ϸϼϸ ϴ϶Ͽϼ Ϲ ϾϼϽ ϹϷ Ͽ   Ͼ ϵϼ ϴ ; 
2Ϝ1 – ϴ ϼ ϹϷ ϴϿ  ϼϾ Ϲ ϴ ; 
150 – ϸϼϴ Ϲ  ϷϿϴ϶ Ϸ  ϻ Ͽ ϼϾϴ; 
4 – Ϸϼϸ Ϲ ϴ ϼ Ϲ Ͼϴ  Ͼ Ͽ Ͼϴ 4-Ϸ  ϼ Ͽ Ϲ ϼ . 
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4.   
 
4.1.       
 
ϖ ϵ  ϷϿϴ϶ Ͻ Ϲ  ϿϹϾ ϼ Ϲ Ͼϼ  Ϲϸϼ Ϲ ϼϽ – ϸϼ  ϼϻ ϴ  ϶ϴϺ  

ϴ ϶ ϹϾ ϼ ϶ϴ ϼ  ϿϹϾ ϼ Ϲ Ͼϼ  ϴ ϼϽ, ϴϾ ϾϴϾ  Ϸ  ϻϴ϶ϼ ϼ  
ϴϸϹϺ  ϴϵ  ϿϹϾ ϴ ϶ Ͼ, ϹϹ Ͼ ϼ , Ϲ ϴ ϼ϶ ϴ  ϷϼϵϾ , 
ϸ ϵ ϶  Ͼ Ͽ ϴ ϴ ϼϼ, ϵϹϻ ϴ  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϼ ϶ ϻ Ϻ  

ϸϴϿ ϹϽ ϹϷ  ϴ ϼ Ϲ ϼ . 
ϡϴ Ͼϴ Ϲ Ϲ Ϸ ϼ Ϲ  ϡ ϶Ϸ ϸ Ͼ Ͻ ϵϿϴ ϼ ϴ Ͻ ϵϿϼϺϴϽ ϹϽ 

ϸ ϴ ϼϹϽ ϾϴϻϴϿϴ  ϣϥ «ϥ ϴ Ͼϴ » 330/110/10 Ͼϖ ϴ ϴ ϼϼ 52 Ͼ  
 ϹϾ ϼ Ϲ Ϸ  Ϸϼϸ ϻϿϴ. 

ϘϿ  ϴ Ϲ ϼ  ϼ ϼ ϴ  ϸ϶ϴ ϶ϴ ϼϴ ϴ: Ϲ ϴ  Ϲ  ϸϼ ϼ 
ϵϿ Ͼϴ ϼ ϼ ϸ ϼ  ϵ Ϲϸϼ Ϲ ϼ ϵϿ Ͼ  ( ϸϼ  Ͼ Ϲ Ͻ ϼ ϸϼ  ϸϼ Ͻ 
ϵϿ Ͼ). 

ϥ Ϲ ϴ ϵ ϶Ϲ  Ϻϸ ϗϱϥ ϸ ϿϺ ϴ ϶ ϵϼ ϴ   Ϲ  ϵϹ Ϲ Ϲ ϼ  
ϹϹ ϴϸϹϺ ϼ ϶ ϴϿ , Ϲ  ϼ ϴ϶ϴ ϼϽ  ϹϺϼ ϴ . 

 
4.2.       
 
4.2.1.    
 
ϡ ϼ ϴϿ ϴ  ϴϾ ϼ϶ ϴ   Ϸϼϸ ϷϹ Ϲ ϴ ϶ ϼ ϼ  ϼ Ͽ  ϺϹ 

ϼϻ϶Ϲ , ϿϹϸ ϶ϴ ϹϿ , ϶ ϵ  ϷϹ Ϲ ϴ ϶ ϶ ϸϼ  ϴϾ ϼ Ϲ Ͼϼ Ͽ Ͼ  Ͼ 
϶ ϵ  ϼ  ϼ ϴ. 

ϣ  ϶ϹϸϹ  ϴ ϹϹ ϴ Ϲ ϴ  ϶ ϵϼ ϴϹ  ϼ Ͻ ϷϹ Ϲ ϴ  ϥϖ 
808/130-44. ϣϴ Ϲ ϸϴ Ϲ ϷϹ Ϲ ϴ ϴ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 4.1. 

 
ϦϴϵϿϼ ϴ 4.2. – ϣϴ Ϲ ϸϴ Ϲ ϷϹ Ϲ ϴ ϴ ϥϖ 808/130-44 

      

ϡ ϼ ϴϿ ϴ  Ͽ ϴ   S  Ϡϖ∙ϔ 47 
ϡ ϼ ϴϿ ϴ  ϴϾ ϼ϶ ϴ  

 
Ϥ  Ϡϖ  40 

Ϟ ϼ ϼϹ  ϼ osφ .Ϲ. 0,85 
Ϟ ϼ ϼϹ  ϿϹϻ Ϸ  

ϸϹϽ ϶ϼ  
η % 97,7 

ϡ ϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ U  Ͼϖ 10,5 

Ϝ ϸ Ͼ ϼ϶ Ϲ ϼ϶ϿϹ ϼ  
x”d .Ϲ. 0,17 
x’d .Ϲ. 0,24 
xd .Ϲ. 0,92 
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4.2.2.       
  

 
ϡϴ ϼ ϾϹ 4.1 Ϲϸ ϴ϶ϿϹ ϴ Ϲ ϴ  ϸϼ ϼ ϵϿ Ͼϴ ϼ. 
 

 
Ϥϼ Ͼ 4.1– ϥ Ϲ ϴ  ϸϼ ϼ ϵϿ Ͼϴ ϼ 

 
ϖ ϵ  ϴ ϴ ϶ ϶ϾϿ ϴϹ  ϶ Ϲϵ  ϹϸϹϿϹ ϼϹ ϼ  ϼ Ͽϴ, ϼ ϴ ϼ 

ϼ ϴϿ Ͻ ϼ. 
Ϧ ϴ ϴ  ϵϿ Ͼϴ ϸ ϿϺϹ  ϵϹ Ϲ ϼ  ϶ ϸϴ  ϼ ϷϹ Ϲ ϴ ϶ ϶ 

Ϲ  ϶ Ϲ Ϸ  ϴ ϺϹ ϼ  ϻϴ ϶ Ϲ  ϼ ϴϷ ϻϾϼ, ϸϾϿ Ϲ Ͻ 
ϴ ϶Ϲ ϶ϿϹ ϼϼ  ϷϹ Ϲ ϴ ϴ, .Ϲ. ϴϷ ϻϾϴ ϵ ϶Ϲ  Ϻϸ: 

 S . . = . ..− . . Эφ = − , ∗, = ,  ∙ ,                                 (4.1) 

 
ϷϸϹ   P . . Э  – ϴϾ ϼ϶ ϴ  ϴϷ ϻϾϴ ϵ ϶Ϲ  Ϻϸ ϗϱϥ, Ϡϖ . 

ϣ  Ͼϴ ϴϿ Ϸ  ϢϢϢ "Ϧ Ͽ ϼ ϾϼϽ Ϧ ϴ ϴ " ϶ ϵϼ ϴϹ  
ϴ ϴ  ϦϘ-63000/110-ϧ1. ϣϴ Ϲ ϸϴ Ϲ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 4.2. 

 
ϦϴϵϿϼ ϴ 4.2 – ϣϴ Ϲ ϸϴ Ϲ ϴ ϴ ϴ ϦϘ 63000/110-ϧ1 𝐒 ,  

𝐔 ,  𝐔 , % ∆𝐏 ,  ∆𝐏 ,  𝐈 ,% 𝐔  𝐔  
63 115 10,5 10,5 245 50 0,5 
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ϣ Ϲ ϼ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ Ϲ ϼ϶ϴ  Ϲ ϸ  ϶ Ϲ Ϲ ϼ 
ϴϾ ϼ ϴϿ  Ϲ , ϼ Ͽ ϻ  ϻ ϴ Ϲ ϼ  ϴϾ ϼ ϴϿ  ϴϷ ϻ Ͼ a  ϼ ϶ Ϲ  
ϴϾ ϼ ϴϿ  Ϲ  . 

 τ = , + max ∙ = , + ∙ =  =  / .                                                                                                                (4.2) 
 
ϖ Ϲ  ϴϵ  ϵϿ Ͼϴ ϶ Ϲ Ϲ ϼϹ Ϸ ϸϴ: 
 t = − ∙ T − 𝜔 ∙ T ,                                                                        (4.3) 
 

ϷϸϹ  = 1 – ϴ ϴ Ϲ ϶ ( ϹϾ ϼ , Ϲϸ ϼ , Ͼϴ ϼ ϴϿ ), 1/Ϸ ϸ;  T  = 30 – ϶ Ϲ  Ͽϴ ϶  Ϲ϶ ϵϿ Ͼϴ ϶ Ϲ Ϲ ϼϹ Ϸ ϸϴ, ; ω = 0,025 – ϴ ϴ Ϲ  Ͼϴ Ͼϴϻ ϶ ϴ ϴ ϴ ϵϿ Ͼϴ, 1/Ϸ ϸ;  T =  – Ϲϸ ϹϹ ϶ Ϲ  ϴ϶ϴ ϼϽ -϶ ϴ ϶ϼ ϹϿ  Ϲ ϶ 
ϴ ϴ ϴ, . 

 t = − ∙ − , ∙ =  . 
 
ϣ Ϲ ϼ Ͽ Ϸ  ϸϴ ϶ ϴ ϴ Ϲ: 
 ∆W = n ∙ ∆P ∙ t = ∙ , ∙ =  ∙ .                              (4.4) 
 
ϡϴϷ ϻ Ϲ Ϲ ϼ ϶ ϴ ϴ Ϲ: 
 ∆W = ∆ ∙ . .. ∙ τ = , ∙ , ∙ =  ∙ .                 (4.5) 

 
ϖϹϿϼ ϼ ϴ ϼϻϸϹ ϺϹϾ ϴ Ϲ ϼ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ ϸϿ  ϸ Ϸ  ϵϿ Ͼϴ: 
 = ∙ ∆W + ∙ ∆W ,                                                                              (4.6) 
 

ϷϸϹ –       ; −      . 
 = , ∙ − ∙ + , ∙ − ∙ = ,  . / . 
 
ϖϹϿϼ ϼ ϴ ϼϻϸϹ ϺϹϾ ϸϿ  Ϲ   ϸϼ ϼ ϵϿ Ͼϴ ϼ: 
 = ∙ = , ∙ = ,  . / .                                            (4.7) 
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4.2.3.       
  

 
ϡϴ ϼ ϾϹ 4.2 Ϲϸ ϴ϶ϿϹ ϴ Ϲ ϴ  ϵ Ϲϸϼ Ϲ  ϵϿ Ͼϴ ϼ. 
 

 
Ϥϼ Ͼ 4.2 – ϥ Ϲ ϴ  ϵ Ϲϸϼ Ϲ  ϵϿ Ͼ  

 
ϥ Ϲ ϴ  ϵ Ϲϸϼ Ϲ  ϵϿ Ͼ  ϼ  ϼϻ ϸ Ϸ  Ͼ Ϲ Ϸ  ϵϿ Ͼϴ ϼ 

ϸ Ϸ  ϸϼ Ϸ  ϵϿ Ͼϴ. ϦϴϾϼ  ϵ ϴϻ , ϼϻ϶ ϸϼ  ϴ Ϲ  ϸϿ  
Ͼ Ϲ Ϸ  ϵϿ Ͼϴ.  

ϖ ϵ ϻϴ ϹϿ  ϴϿϼ ϼϼ ϴ ϴ  ϴ Ϲ ϿϹ  ϵ Ͼ  ϡϡ. 
Ϧ ϴ ϴ  ϸ ϿϺϹ  ϵϹ Ϲ ϼ  ϶ ϸϴ  ϼ ϷϹ Ϲ ϴ ϶ ϶ Ϲ  

϶ Ϲ Ϸ  ϴ ϺϹ ϼ  ϻϴ ϶ Ϲ  ϼ ϴϷ ϻϾϼ, ϸϾϿ Ϲ Ͻ ϴ 
϶Ϲ ϶ϿϹ ϼϼ  ϷϹ Ϲ ϴ ϴ .Ϲ. ϴϷ ϻϾϴ ϵ ϶Ϲ  Ϻϸ: 

 S . . = ∙ . .− . . Эφ = ∙ − , ∗, = ,  ∙ ,                       (4.8) 

 
ϷϸϹ P . . Э  – ϴϾ ϼ϶ ϴ  ϴϷ ϻϾϴ ϵ ϶Ϲ  Ϻϸ ϗϱϥ, Ϡϖ . 

ϣ  Ͼϴ ϴϿ Ϸ  ϢϢϢ "Ϧ Ͽ ϼ ϾϼϽ Ϧ ϴ ϴ " ϶ ϵϼ ϴϹ  
ϴ ϴ  ϦϤϘϪ-125000/110-ϧ1. Ϟϴ ϴϿ Ϻ Ϲ ϸϴ Ϲ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 

4.3. 
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ϦϴϵϿϼ ϴ 4.3 – Ϟϴ ϴϿ Ϻ Ϲ ϸϴ Ϲ ϴ ϴ ϴ ϦϤϘϪ-125000/110-ϧ1 𝐒 ,  
𝐔 ,  𝐔 , % ∆𝐏 ,  ∆𝐏 ,  𝐈 ,% 𝐔  𝐔  

125 115 10,5 11 400 105 0,55 
 
ϣ Ϲ ϼ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ Ϲ ϼ϶ϴ  Ϲ ϸ  ϶ Ϲ Ϲ ϼ 

ϴϾ ϼ ϴϿ  Ϲ , ϼ Ͽ ϻ  ϻ ϴ Ϲ ϼ  ϴϾ ϼ ϴϿ  ϴϷ ϻ Ͼ a  ϼ ϶ Ϲ  
ϴϾ ϼ ϴϿ  Ϲ  . 

 τ = , + max ∙ = , + ∙ =  =  / .                                                                                                (4.9) 
 
ϖ Ϲ  ϴϵ  ϵϿ Ͼϴ ϶ Ϲ Ϲ ϼϹ Ϸ ϸϴ: 
 t = − ∙ T − 𝜔 ∙ T = − ∙ − , ∙ =  =  .                                                                                                       (4.10) 
 
ϣ Ϲ ϼ Ͽ Ϸ  ϸϴ ϶ ϴ ϴ Ϲ: 
 ∆W = n ∙ ∆P ∙ t = ∙ , ∙ =  ∙ .                         (4.11) 
 
ϡϴϷ ϻ Ϲ ( Ϲ Ϲ Ϲ Ϲ) Ϲ ϼ ϶ ϴ ϴ Ϲ: 
 ∆W = ∆ ∙  ∙ τ = , ∙ , ∙ =  =  ∙ .                                                                                                (4.12) 
 
ϖϹϿϼ ϼ ϴ ϼϻϸϹ ϺϹϾ ϴ Ϲ ϼ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ ϸϿ  Ͼ Ϲ Ϸ  

ϵϿ Ͼϴ: 
 = ∙ ∆W + ∙ ∆W = , ∙ − ∙ + , ∙ − ∙ = = ,  . / .                                                                                   (4.13) 
 
ϖϹϿϼ ϼ ϴ ϼϻϸϹ ϺϹϾ ϸϿ  Ϲ   ϵ Ϲϸϼ Ϲ  ϵϿ Ͼ : 
 = + = , + , = ,  . / .                           (4.14) 
 
4.2.4.     
 
ϘϿ  ϴ ϴ ϼ϶ϴϹ  Ϲ  ϶ ϵϼ ϴϹ  ϸϼ ϴϾ ϶ Ϲ ϴ ϴ  

ϵ ϶Ϲ  Ϻϸ, ϴϾ ϾϴϾ Ͼ Ͽϼ Ϲ ϶  ϼ  ϴ ϴ ϶ ϸϼ ϴϾ ϶ϴ 
϶ ϵϹϼ  Ϲ ϴ . 
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ϥ ϷϿϴ  ϸϹϽ ϶ ϹϽ ϴ ϼ϶ Ͻ ϸ Ͼ Ϲ ϴ ϼϼ ϴ ϴ  
ϵ ϶Ϲ  Ϻϸ ϗϱϥ, ϶ ϵϼ ϴϹ   ϴϾϼ  ϻ ϴ Ϲ ϼϹ  ϼ ϴϿ Ͻ ϼ, 
ϵ   Ϸ ϵϹ Ϲ ϼ  ϿϹϾ ϹϵϿϹ ϼϹ ϶ ϹϽ ϴ ϼϼ ϼ ϾϴϻϹ ϸ Ϸϼ  

ϗϦϥϡ. Ϙϴ Ϲ Ϲϵ ϶ϴ ϼϹ ϵ Ͽϴ϶Ͽϼ϶ϴϹ  ϴϸϹϺ  ϴ ϼϼ. 
ϖ ϴ ϹϸϹϿϼ ϹϿ  Ϲ  ϥϡ ϼ ϶ ϼ ϹϿ Ϲ ϴ ϴ  

ϹϾ Ϲ ϸ Ϲ  ϼ Ϲ   Ͻ ϼϻ Ͽ ϼϹϽ, ϴ ϴϾϺϹ ϸ ϿϺ  Ϲϸ ϴ ϼ϶ϴ  
Ϲ Ϲ ϹϹ ϸ϶  Ϲϻϴ϶ϼ ϼ  ϼ ϼϾ ϶ ϼ ϴ ϼ .  

ϖ ϵ ϴ Ͻ ϴ ϴ  ϵ ϶Ϲ  Ϻϸ ϵ ϻϴ  ϼ Ϲ  Ϥϣϡ. 
 S . . = , ∙ P . Эφ = , ∙ , =  ∙ .                                    (4.15) 

 
ϖ ϵϼ ϴϹ  ϴ ϴ  Ϧϥϛ-1600/10 ϼϻ϶ ϸ ϶ϴ «ϫϹϵ Ͼ ϴ Ͼ Ϸ  

ϱϿϹϾ ϻϴ϶ ϸϴ». ϣϴ Ϲ ϸϴ Ϲ ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 4.4. 
 

ϦϴϵϿϼ ϴ 4.4 –ϣϴ Ϲ ϸϴ Ϲ ϴ ϴ ϴ Ϧϥϛ–1600/10  𝐒 , ∙  
𝐔 ,  𝐔 , % 𝐔  𝐔  

1,6 10,5 6,3 5,5 

 
4.3.      

       
  

 
ϥ ϴ ϴ  , ϶ ϸϴ϶ϴϹ ϴ  ϶ ϼ Ϲ : 
 S∑ = . Э −P . . Эφ = − , ∙, =  ∙ .                                          (4.16) 

 
ϣϹ Ϲϸϴ϶ϴϹ ϴ   ϴ ϸ  Ϲ  ϸϿ  ϖϟ 110 Ͼϖ: P =  ;      k = , ;      cosφ = , , ϷϸϹ: 
k – Ͼ ϼ ϼϹ  ϼ϶ϹϸϹ ϼ  ϴ ϴϿ Ͻ ϼ ϟϱϣ ϼ ϴ ϺϹ ϼϼ 

110 Ͼϖ; 
 – ϴ ϴϿ ϴ   ϖϟ ϸϿ  ϼ ϴϿ Ϸ  ϴ ϺϹ ϼ  110 Ͼϖ. 

ϫϼ Ͽ  ϸ ϼ  Ͽϼ ϼϽ 110 Ͼϖ: 
 n = ∑k∙P / φ + =  , ∙ / , + = , ≈ .                                  (4.17) 

 
Ϥϴϵ ϼϽ Ͼ ϖϟ 110 Ͼϖ: 
 I = ∑∙√ ∙ = ∙√ ∙ = ,  .                                                       (4.18) 
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Ϥϴ Ϲ Ͻ Ͼ ϖϟ 110 Ͼϖ: 
 I = ∙ i ∙ I = , ∙ , ∙ , = ,  ,                                 (4.19) 
 

ϷϸϹ i = ,  – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴ ϼϹ Ϲϵϼ ϹϿ  ϶ ϴϾ ϼ Ϲ 
ϴϷ ϻϾϼ; = ,  – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼϻ Ϲ Ϲ ϼϹ Ͼϴ ϶ Ϲ Ϲ 
Ͼ Ͽ ϴ ϴ ϼϼ. 

ϣ ϿϹϴ϶ϴ ϼϽ Ͻ Ͼ: 
 I . . = ∑− ∙√ ∙ = − ∙√ ∙ = ,  .                                           (4.20) 

 
ϣ  Ͽ Ϲ  ϻ ϴ Ϲ ϼ  Ͼ ϶ ϶ ϵϼ ϴϹ  ϴ ϸϴ Ͻ ϶ ϸ ϴ Ͼϼ 

ϔϥ–70/11. 
ϘϿϼ ϹϿ Ͻ ϸ ϼ Ͻ Ͼ: 
 I . . = ,  . 
 
ϣ ϶Ϲ Ͼϴ: 
 0,265 Ͼϔ > 0,185 Ͼϔ; 
 0,265 Ͼϔ > 0,234 Ͼϔ. I . . > I . . ϼ I . . > I , ϿϹϸ ϶ϴ ϹϿ , ϶ ϵ ϴ Ͻ ϶ ϸ 

ϸ ϶ϿϹ ϶ Ϲ  Ͽ ϶ϼ  ϴϷ Ϲ϶ϴ. 
ϣϴ ϴ Ϲ  ϶ ϸϴ ϔϥ–70/11 ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 4.5. 
 

ϦϴϵϿϼ ϴ 4.5 – ϣϴ ϴ Ϲ  ϶ ϸϴ ϴ Ͼϼ ϔϥ–70/11 
   

,  r0, /  x0, /  b0, /  

1 0,422 0,444 2,547·10-6 
 
4.4.        -

  
 
ϦϹ ϼϾ - Ͼ ϼ Ϲ ϾϼϽ ϴ Ϲ  Ϲ ϴϹ  ϶ ϹϵϹ Ͼϴ ϼ ϴϿ ϶Ͽ ϺϹ ϼ  ϴ 

ϼ  Ϥϧ ϶ Ͼ Ϸ  ϴ ϺϹ ϼ , ϼ  ϼϿ ϶  ϴ ϴ ϶ ϼ ϴ 
ϼ  ϴ ϴ ϶ ϵ ϶Ϲ  Ϻϸ. 

 
Ϟϴ ϼ ϴϿ Ϲ ϶Ͽ ϺϹ ϼ  ϸϿ  Ϲ   ϸϼ ϼ ϵϿ Ͼϴ ϼ: 
 = k + n ∙ + i ∙ . . + m ∙ . . . =  = + ∙ , + ∙ , + ∙ , = ,  . ,                             (4.21) 
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ϷϸϹ . . – ϼ  ϼϿ ϶ Ϸ  ϴ ϴ ϴ;  . . .– ϼ  ϴ ϴ ϴ ϵ ϶Ϲ  Ϻϸ; 

 – ϼ  ϹϽϾϼ ϢϤϧ;  k – Ͼ Ͽ-϶  ϼ Ϲϸϼ Ϲ ϼϽ; n – Ͼ Ͽ-϶  Ͽ ϺϹϵ  ϼ Ϲϸϼ Ϲ ϼϽ; i – Ͼ Ͽ-϶  ϼϿ ϶  ϴ ϴ ϶; m – Ͼ Ͽ-϶  ϴ ϴ ϶ ϵ ϶Ϲ  Ϻϸ. 
ϣ Ͽ Ϲ ϼ϶ϹϸϹ Ϲ ϻϴ ϴ  ϸϿ  Ϲ   ϸϼ ϼ ϵϿ Ͼϴ ϼ: 
 = ∙ + = , ∙ , + , = ,  . ,                      (4.22) 
 

ϷϸϹ = ,  –   ; −  ; − . 
Ϟϴ ϼ ϴϿ Ϲ ϶Ͽ ϺϹ ϼ  ϸϿ  Ϲ   ϵ Ϲϸϼ Ϲ  ϵϿ Ͼ : 
 = k + n ∙ + i ∙ . . + m ∙ . . . =  = + ∙ , + , + , + ∙ , = ,  . . 
 
ϣ Ͽ Ϲ ϼ϶ϹϸϹ Ϲ ϻϴ ϴ  ϸϿ  Ϲ   ϵ Ϲϸϼ Ϲ  ϵϿ Ͼ : 
 = ∙ + = , ∙ , + , = ,  . . 
 
Ϥϴ ϼ ϴϹ  ϴϻ ϼ  ϹϺϸ  ϶ϴ ϼϴ ϴ ϼ:  
 ∆= − ∙ %,                                                                                           (4.23) 

 ∆= , − ,, ∙ % = ,  %. 

 
ϥ ϴ϶ ϼ϶ Ͼ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϸ϶  ϶ϴ ϼϴ ϶ ϵϿ  Ϲ  ϸϹϿϴϹ  

϶ ϶ ϸ,  ϸ϶ϴ ϶ϴ ϼϴ ϴ ϶Ͽ  Ͼ ϼ Ϲ Ͼϼ Ϲ ϴ϶ Ϲ ϼ, ϴϾ ϾϴϾ 
ϴϻ  ϹϺϸ  ϸ϶  ϶ϴ ϼϴ ϴ ϼ ϴ϶ϼϿϴ 10,9 %, ϼ ϶ ϵϼ ϴ  Ϲ  
Ϲ ϵ ϸϼ  ϼϻ Ϲ ϼ Ϲ Ͼϼ  ϵ ϴϺϹ ϼϽ. 

ϥ ϷϿϴ  ϥϦϢ Ϥ ϗϼϸ  – «ϗϿϴ϶ ϴ  ϿϹϾ ϼ Ϲ Ͼϴ  Ϲ ϴ ϸ ϿϺ ϴ 
ϵϹ Ϲ ϼ϶ϴ  ϶ ϻ Ϻ  ϼ ϵϹϻ ϴ  ϶ϹϸϹ ϼ  Ϲ  ϼ 
Ͼ Ͽ ϴ ϴ ϼ  ϴϵ  ϴ ϿϹϾ ϵ ϸ ϶ϴ ϼϼ Ϥϧ. ϥ Ϲ ϴ ϸ ϿϺ ϴ ϵ  
ϴϷϿ ϸ Ͻ ϼ ϵϹ Ϲ ϼ϶ϴ  ϸ ϵ ϶  Ͼ Ͽ ϴ ϴ ϼϼ ϿϹϾ ϵ ϸ ϶ϴ ϼ ». 

ϥ ϴ ϼ  ϼ ϹϹ  3 ϷϹ Ϲ ϴ ϴ, ϻ ϴ ϼ  ϴ϶ϼϿ ϹϹ ϵ ϸϹ  ϶ ϵ ϴ  Ϲ   
ϸϼ ϼ ϵϿ Ͼϴ ϼ, ϴϾ ϾϴϾ ϼ ϶ ϶ϹϸϹ ϼϼ ϸ Ϸ  ϵϿ Ͼϴ ϶ ϴ϶ϴ ϼϽ  ϹϺϼ Ϲ 

ϼ ϼ Ϲ ϴ  ϴ ϼ  ϸ ϿϺϼ  ϴϵϺϴ  ϿϹϾ Ϲ ϷϼϹϽ Ϲϵϼ ϹϿϹϽ, Ϲ  
ϴ  ϶ ϴϹ  ϴϸϹϺ   ϴ϶ Ϲ ϼ   Ϲ Ͻ  ϵ Ϲϸϼ Ϲ  

ϵϿ Ͼ . ϦϴϾϼ  ϵ ϴϻ , ϶ ϵϼ ϴϹ  Ϲ   ϸϼ ϼ ϵϿ Ͼϴ ϼ. 
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4.5.       
 

 
ϥ ϷϿϴ  ϥϦϢ ϢϔϢ «ϨϥϞ ϙϱϥ» 56947007-29.240.30.010-2008 – «ϥ Ϲ ϴ 13 

(ϸ϶Ϲ ϴϵ ϼϹ ϼ Ϲ  ϼ ) ϼ Ϲ ϴ 13ϡ  ϸ϶  ϴϵ ϼ ϼ ϼ ϵ ϸ Ͻ ϼ Ϲ ϴ ϼ 
ϵ  ϼ  ϼ Ϲ Ϲ  ϴ ϴ ϺϹ ϼϼ 110…220 Ͼϖ ϼ ϼ ϿϹ 

ϼ Ϲϸϼ Ϲ ϼϽ  5 ϸ  15 ϼ ϶ Ϲ  Ϲϵ ϶ϴ ϼ  Ͼ ϴϸϹϺ ϼ ϼ ϴ ϼ  
ϾϴϺϸ Ͻ ϖϟ ϼ ϼ ϶ϼϼ ϶ ϻ Ϻ ϼ ϾϿ Ϲ ϼ  ϶ Ϲ  ϼ Ϲϸϼ Ϲ ϼϽ 
ϹϾ ϼϼ ( ϼ Ϲ  ϼ ) ϴ ϶ Ϲ  Ϲ϶ϼϻϼϼ ϼ Ϲ ϴ Ͻ ϹϾ ϼϼ ϵ  ϼ .». 

ϘϿ  ϸϴ Ͻ ϹϾ ϼ Ϲ Ͻ ϴ ϼϼ, ϼ ϸ  ϼϻ Ͼ Ͽϼ Ϲ ϶ϴ ϼ Ϲϸϼ Ϲ ϼϽ (7) ϼ 
Ϲϵ ϶ϴ ϼϽ Ͼ ϴϸϹϺ ϼ, ϴ Ϲ϶ Ϲ ϼ ϼ Ͼ ϼ ϼ, ϵ Ͽϴ ϶ ϵ ϴ ϴ Ϲ ϴ 

№110-13 (ϸ϶Ϲ ϴϵ ϼϹ ϼ Ϲ  ϼ ). ϖ ϵ ϴ ϴ  Ϲ ϴ Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼ ϾϹ 
4.3. 

 

 
Ϥϼ Ͼ 4.3 – ϥ Ϲ ϴ Ϥϧϖϡ №110-13 

  



50 
 

4.6.         
      RastrWin 

 
4.6.1.    
 
Ϣ ϹϸϹϿϹ  ϼ ϸ Ͼ ϼ϶ Ϲ ϼ϶ϿϹ ϼ  ϶ Ϲ  ϿϹ Ϲ ϶ 

Ͼ Ͼ ϻϴ Ͼ Ͻ Ϲ ϼ ϶ ϼ Ϲ ϶ϴ  Ϲϸϼ ϼ ϴ . 
 
ϥϼ Ϲ ϷϹ Ϲ ϴ : 
 x = x′′ ∙ = , ∙ ,  = ,  .                                                   (4.24) 

 
ϛ ϴ Ϲ ϼϹ ϶Ϲ Ϲ Ϲ ϸ Ͻ ϱϘϥ ϷϹ Ϲ ϴ ϶: 
 E = E∗" ∙ U = , ∙ , = ,  .                                                      (4.25) 
 
Ϝ ϸ Ͼ ϼ϶ Ϲ ϼ϶ϿϹ ϼ  ϴ ϴ ϶: 
 x = %∙∙ = , ∙ ∙ = ,  .                                                       (4.26) 

 
ϥϼ Ϲ ϴ: 
 x =  = = ,  .                                                                (4.27) 

 
ϟϼ ϼϼ ϶ ϻϼ 110 Ͼϖ  Ϲ Ϸ ϼ Ϲ Ͻ: 
 x = x , ∙ l = , ∙ = ,  .                                                    (4.28) 
 
ϱϘϥ Ϲ Ϸ ϼ Ϲ : 
 = ∗ ∙ U = , ∙ =  .                                                         (4.29) 
 
Ϟ ϼ ϼϹ  ϴ ϴ ϼϼ: 
 k = = , = , .                                                                              (4.30) 

 
Ϣ ϹϸϹϿϹ  ϴϾ ϼ϶ Ϲ ϼ϶ϿϹ ϼ  ϶ Ϲ  ϿϹ Ϲ ϶ Ͼ Ͼ ϻϴ Ͼ Ͻ 

Ϲ ϼ ϶ ϼ Ϲ ϶ϴ  Ϲϸϼ ϼ ϴ . 
 r = ∗, ∙ω = ,  , ∙ = ,  ,                                                                 (4.31) 
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r = , ∙ω = ,, ∙ = ,  ,                                                             (4.32) 

 r = r , ∙ l = , ∙ = ,  ,                                                       (4.33) 
 r = ΔPk∙ = , ∙ = ,  .                                                            (4.34) 

 
4.6.2.         
         

  «RastrWin» 
 
ϡϴ ϼ ϾϹ 4.4 Ϲϸ ϴ϶ϿϹ  ϼ ϸ Ϲ ϸϴ Ϲ  ϻϿϴ . ϡϴ ϼ ϾϹ 4.5 

Ϲϸ ϴ϶ϿϹ  ϼ ϸ Ϲ ϸϴ Ϲ  ϶Ϲ ϶ . ϡϴ ϼ ϾϹ 4.6 Ϲϸ ϴ϶ϿϹ  
ϼ ϸ Ϲ ϸϴ Ϲ  ϷϹ Ϲ ϴ ϴ . ϱ  ϶ Ϲ ϼ ϸ Ϲ ϸϴ Ϲ ϼϻ ϴϵϿϼ  

Ϸ ϴ  «RastrWin», Ϲ ϵ ϸϼ Ϲ ϸϿ  ϴ Ϲ ϴ. 
 

 
Ϥϼ Ͼ 4.4 – Ϝ ϸ Ϲ ϸϴ Ϲ  ϻϿϴ  

 

 
Ϥϼ Ͼ 4.5 – Ϝ ϸ Ϲ ϸϴ Ϲ  ϶Ϲ ϶  
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Ϥϼ Ͼ 4.6 – Ϝ ϸ Ϲ ϸϴ Ϲ  ϷϹ Ϲ ϴ ϴ  

 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ Ͼ ϶ Ϟϛ Ϲϸ ϴ϶ϿϹ  ϴ ϼ Ͼϴ  4.7, 4.8, 4.9 ϼ 

϶ϹϸϹ  ϶ ϴϵϿϼ  4.6. 
 

 
Ϥϼ Ͼ 4.7 – ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ Ͼ ϶ ϸ ϴϻ Ϸ  Ϟϛ ϶ ϣ7 

 

 
Ϥϼ Ͼ 4.8 – ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ Ͼ ϶ Ϲ ϴϻ Ϸ  Ϟϛ ϶ ϣ7 

 

 
Ϥϼ Ͼ 4.9 – ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ Ͼ ϶ Ϲ ϴϻ Ϸ  Ϟϛ ϶ ϣ1 

 
ϦϴϵϿϼ ϴ 4.6 – ϠϹ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  ϼ Ϲϻ Ͽ ϴ  ϴ Ϲ ϴ ϶ Ͼϴ  Ϟϛ 

№   1 𝐈 .𝟎,  𝐢 ,  

1 1  7 15,654 35,642 
2 3  7 10,528 23,971 
3 3  1 17,388 48,664 

 
4.7.        
 
ϣ ϼ ϶ ϵ Ϲ Ͼ ϶Ϲϸ ϼ  ϴ ϹϽ Ϲ ϵ ϸϼ  ϵϹ Ϲ ϼ  ϶ Ͽ Ϲ ϼϹ 

Ϲϵ ϶ϴ ϼ  Ϲ ϼ Ϲ Ͼ Ͻ ϽϾ ϼ ϴ ϴ ϴ ϶ ϼ ϶ ϸ ϼϾ ϶.  
ϘϿ  ϼ Ϲϸϼ Ϲ ϼϽ ϷϹ Ϲ ϴ ϶ ϴϼϵ Ͽ ϼϽ ϴ Ϲ Ͻ Ͼ ϹϸϹϿ Ϲ  

ϼ ϴϵ Ϲ  ϼ ϴϿ Ͻ  ϼ ϼϺϹ  ϴ 5% ϴ ϺϹ ϼϼ: 
 IϷ, ϴϵ. a = , ∙ IϷ. = , ∙ √ =  = , ∙ √ ∙ , = ,  Ͼϔ.                                                                         (4.35) 
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Ϥϴϵ ϼϽ Ͼ ϼ Ϲϸϼ Ϲ ϼϽ ϼϿ ϶  ϴ ϴ ϶: 
 I − ϴ = √ ∙ , − % = √ ∙ ∙ , = ,  Ͼϔ.                                            (4.36) 

 
Ϥϴϵ ϼϽ ϴϾ ϼ ϴϿ Ͻ Ͼ ϶ Ͽϼ ϼϼ ϶ ϻϼ  ϼ Ϲ Ͻ 110 Ͼϖ: 
 I . a = ∑∙√ ∙ = ∙√ ∙ = ,  .                                                    (4.37) 

 
Ϥϴ Ϲ Ͻ Ͼ ϺϹϿϹ Ϸ  ϹϺϼ ϴ ϹϸϹϿ Ϲ  ϼ ϾϿ Ϲ ϼϼ ϸ Ͻ 

ϼϻ Ͽϼ ϼϼ ϶ ϻϼ: 
 I . = ∑− ∙√ ∙ = − ∙√ ∙ = ,  .                                   (4.38) 

 
4.8.     
 
4.8.1.      

  10,5  
 
ϗϹ Ϲ ϴ Ϲ ϞϤϧ ϻ϶ Ͽ  ϵϹ Ϲ ϼ  ϶ ϴϽ ϼϽ ϶Ϲ  

ϵϹϻ ϴ ϼ ϼ ϶Ϲ ϶ϼ  Ϲ ϵ ϸϼ  Ϲϵ ϶ϴ ϼ  ϴϸϹϺ ϼ.  
Ϥϴ ϹϸϹϿϼ ϹϿ ϴ  ϴ ϶Ͼϴ Ϲϸ ϹϷ  ϴ ϺϹ ϼ , Ͼϴ ϴ ϼϼ ϢϢϢ 

«ϥϼ Ϲ », NXAIR ϸ  17,5 Ͼϖ, 50 Ͼϔ Ͼ ϶ϴ ϴ  ϼ ϼ  Ϲ  
ϸ ϿϹϽ ϼ ϼ ϴϿ  ϸ ϸϼ  ϸϿ  ϼ Ϲ Ϲ ϼ   ϷϹ Ϲ ϴ ϴ ϼ ϴ Ϲϵ Ͽ ϼ  

ϿϹ  ϿϹϾ ϴ ϼ   ϸ  65 Ϡϖ . 
ϕϿϴϷ ϸϴ  ϾϿϴ ϼ ϼϾϴ ϼϼ ϽϾ ϼ Ͼ ϴ ϴϻϼ Ͻ ϸ ϷϹ IAC A FLR 50 Ͼϔ, 

1 , NXAIR Ϸϴ ϴ ϼ Ϲ  ϴϾ ϼ ϴϿ  ϻϴ ϼ  Ϲ ϴϿϴ, ϴ ϵϿϴϷ ϸϴ  Ͼϴ ϹϷ ϼϼ 
Ͼ Ͽ ϴ ϴ ϼ Ͻ Ϸ ϶ ϼ LSC 2B ϼ ϾϿϴ  Ϸ ϴ ϼ Ϲ ϼ  ϴ ϴ Ϲ ϼ  

ϸ Ϸϼ PM – ϴϾ ϼ ϴϿ  ϵϹϻ Ͼϴϻ  ϶ ϴϵ Ϲ ϼ ϴϸϹϺ . 
NXAIR Ϻ  ϴ ϼ  ϴ϶ ϴ ϼ Ϲ Ͼϼ ϼ ϶ ϾϿ ϴ ϹϿ ϼ ϷϹ Ϲ ϴ ϴ, 
Ϲϸ ϼ ϼ ϼ ϴ ϼϹ ϶ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϴ ϸϴ ϶ IEEE 

C37.013 ϼ IEEE/IEC 62271-37-013. ϱ  ϻ϶ Ͽ Ϲ  Ͼ ϵϼ ϼ ϶ϴ Ϲ 
ϼ Ͽ ϻ ϶ϴ ϼϹ ϸ Ͻ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϴ ϶Ͼϼ ϸϿ  ϷϹ Ϲ ϴ ϶ ϼ 

ϵ ϶Ϲ Ϸ  Ϲ Ϸ ϹϵϿϹ ϼ , , ϶ ϶  Ϲ Ϲϸ , ϶ ϴϹ  Ͼ ϴϾ , 
Ϲ ϴϹ  Ͼ Ͽϼ Ϲ ϶  ϴϻ Ϲ ϶ ϼ ϶ϹϿϼ ϼ϶ϴϹ  Ϲ ϴϵϹϿ . 

Ϙϴ Ͻ ϶ ϵ  ϵ Ͽ ϸϹϿϴ , ϼ ϸ  ϼϻ Ϲϵ ϶ϴ ϼϽ Ͼ Ͼ ϴ ϼ Ͻ 
ϵ ϼ, Ͼ ϴϾ ϼ, ϸ ϼ, ϼ ϶ Ϲ Ϲ Ͻ ϸϹ ϼϻϴ ϼϼ ϗϱϥ  

϶ ϹϽ ϴ Ϲ, ϵ  ϶Ϲ ϶ ϶ϴ  ϶ Ϲ Ϲ Ϲ ϼ ϿϹ  Ϲϵ ϶ϴ ϼ . 
ϣϴ ϴ Ϲ  ϷϹ Ϲ ϴ Ͻ ϴ ϹϸϹϿϼ ϹϿ Ͻ ϴ ϶Ͼϼ NXAIR 

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.7. 
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ϦϴϵϿϼ ϴ 4.7 – ϣϴ ϴ Ϲ  ϼ ϶Ϲ Ͼϴ ϷϹ Ϲ ϴ Ͻ ϴ ϹϸϹϿϼ ϹϿ Ͻ 
ϴ ϶Ͼϼ NXAIR 

      
Ϙϼϴ ϴϻ  ϼ Ϲ Ϲ ϼ  10 Ϡϖ  – 65 Ϡϖ  40 Ϡϖ  
Ϥϴ Ϲ Ϲ ϴ ϺϹ ϼϹ ϸ  17,5 Ͼϖ 10,5 Ͼϖ 

ϥϼϿϴ ϴϵ ϹϷ  Ͼϴ ϸ  4000 ϔ 2714 ϔ 
ϣ ϸ ϿϺϼ ϹϿ  

ϴ Ϲ Ϸ  
Ͼ ϴ Ͼ ϶ Ϲ Ϲ Ϸ  Ͼϴ 

ϸ  50 Ͼϔ/3  17,388 Ͼϔ 

Ϥϴ Ϲ Ͻ ϼ Ͽ Ͻ Ͼ ϸ  125 Ͼϔ 48,664 Ͼϔ 
ϞϿϴ ϼ ϼϾϴ ϼ  ϾϽϾ ϼ Ͼ 

ϴ ϴϻϼ Ͻ ϸ ϷϹ 
ϸ Ϸ ϽϾ  IAC A FLR, 

50 Ͼϔ/1 ϹϾ. 

 

ϞϿϴ  ϻϴ ϼ  IP3XD 
Ϟϴ ϹϷ ϼ  

Ͼ Ͽ ϴ ϴ ϼ Ͻ 
Ϸ ϶ ϼ 

LSC 2B 

ϧ ϴ ϶Ͼϴ ϶ ϼ Ϲ Ϲ ϼϽ 

ϥ ϵ ϸϾϿ Ϲ  
ϾϴϵϹϿ , Ͼϴ ϴϿ ϸϿ  

ϼ ϶ ϸϴ 
ϡϴ ϴ϶ϿϹ ϼϹ ϸϾϿ Ϲ ϼϽ: 

Ϲ Ϲϸϼ/ ϻϴϸϼ  

ϡϴ ϴ϶ϿϹ ϼϹ ϸϾϿ Ϲ ϼϽ: 
϶϶Ϲ /϶ ϼϻ   

ϡϴ ϴ϶ϿϹ ϼϹ ϸϾϿ Ϲ ϼϽ: 
ϵ Ͼ  

 

Ϣ ϶Ϲ ϶ϿϹ ϼϹ ϸϿ  
ϵ ϶Ϲ Ϸ  

Ϲ Ϸ ϹϵϿϹ ϼ  
 

ϖ ϻϵ Ϻϸϴ ϹϹ ϶Ϲ ϶ϿϹ ϼϹ, 
Ͼ ϶ Ͻ ϶ ϾϿ ϴ ϹϿ  

 

ϧ ϴ ϶Ͼϴ  Ϲ Ͼ Ͽ Ͼϼ ϼ 
ϷϹ Ϲ ϴ ϴ ϼ  

 
4.8.2.      10,5  
 
ϣ ϼ ϶ ϵ Ϲ ϴϻ Ϲϸϼ ϼ ϹϿϹϽ Ϲ ϵ ϸϼ  ϵϿ ϸϴ  ϿϹϸ ϼϹ Ͽ ϶ϼ : 
 U U ; 
 I . . a I ; 
 B . B . . 
 
ϖ ϵ ϴ  ϴϻ Ϲϸϼ ϼ ϹϿ  ϼ ϴ ϤϖϤϛ-10/4000 Ϡϧ3 ϼϻ϶ ϸ ϶ϴ ϛϔϢ 

«ϛϱϦϢ», ϴ ϴ Ϲ  Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.8. 
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ϦϴϵϿϼ ϴ 4.8 – ϣϴ ϴ Ϲ  ϼ ϶Ϲ Ͼϴ ϴϻ Ϲϸϼ ϼ ϹϿ  ϤϖϤϛ-10/4000 Ϡϧ3 

    U = ,   U = ,   I . . a =   I =   I = ,   I . =   i = ,   I . . =   . = I ∙ (t + t ) = = , ∙ , + , = = ,  ∙  

. = I ∙ t = = ∙ =  ∙  

 
4.8.3.       10,5 

 
 
ϖ ϵ ϴ  ϴ ϴ  Ͼϴ ϦϬϟϞ-10-ϧ3. ϣ ϼϻ϶ ϸϼ ϹϿ  ϢϔϢ 

«ϥ϶Ϲ ϸϿ ϶ ϾϼϽ ϻϴ϶ ϸ ϴ ϴ ϶ Ͼϴ». ϣϴ ϴ Ϲ  ϴ ϴ ϴ Ͼϴ 
ϦϬϟϞ-10-ϧ3 Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.9. 

 
ϦϴϵϿϼ ϴ 4.9 – ϣϴ ϴ Ϲ  ϼ ϶Ϲ Ͼϴ ϴ ϴ ϴ Ͼϴ ϦϬϟϞ-10-ϧ3 

       U U  U = ,   U =  I . . a I  I . . a = ,   I =   
 
4.8.4.      
 
ϖ ϵ ϴ , ϼϻ϶ ϸϼ Ͻ ϼϽ Ͼ Ͻ Ͼ ϴ ϼϹϽ ϢϢϢ «ϔϥϧ-ϖϱϜ», 

ϼϾ Ϲ Ͻ ϴ϶ ϴ ϼ Ϲ ϾϼϽ ϼ ϼϻϴ  ϼ ϴ ϔϥ-Ϡ3. ϣ Ϲϸ ϴϻ ϴ Ϲ  
ϸϿ  ϶ϾϿ Ϲ ϼ  ϶ Ϲ  ϼ Ϸ  ϷϹ Ϲ ϴ ϴ Ϲ ϸ  Ͻ ϴ϶ ϴ ϼ Ϲ Ͼ Ͻ 
ϼ ϼϻϴ ϼϼ, ϴ ϴϾϺϹ ϸϿ  ϶ϾϿ Ϲ ϼ  ϶ Ϲ  ϼ Ϸ  Ͼ Ϲ ϴ ϴ, 
ϴϵ ϴ ϹϷ  ϶ ϹϺϼ Ϲ ϶ ϵϹϷϴ. ϔϥ-Ϡ3 ϼϻϷ ϴ϶Ͽϼ϶ϴϹ  ϶ ϾϿϼ ϴ ϼ Ϲ Ͼ  

ϼ Ͽ Ϲ ϼϼ ϧ Ͼϴ ϹϷ ϼϼ ϴϻ Ϲ Ϲ ϼ  4  ϗϢϥϦ 15150 ( Ϲ Ϲ ϴ ϴ 
Ͼ Ϻϴ ϹϷ  ϶ ϻϸ ϴ  1 ϸ  45°ϥ; ϶Ϲ ϹϹ ϹϸϹϿ Ϲ ϻ ϴ Ϲ ϼϹ Ϲ Ϲ ϴ  

55°ϥ; ϼ ϹϿ ϴ  ϶ϿϴϺ  ϶ ϻϸ ϴ 98 % ϼ Ϲ Ϲ ϴ Ϲ 35°ϥ). ϔϥ-Ϡ3 
Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  Ͼ Ͽ ϴ ϴ ϼϼ ϶ ϴ Ϲ Ϲ, ϶Ϲ ϶ ϹϽ Ϸ Ϲ ϣ  

ϗϢϥϦ 15150.  
ϖ ϵ ϴ  Ϲ Ϲ ϶Ϲ Ͻ ϴ ϴϿϼϻϴ , ϼϻ϶ ϸϼ Ͻ ϼ Ͻ ϢϢϢ «ϲϣϛ 

ϣ ϶ ϻ Ͼ ϿϹϾ ». ϔϣϞϱ-1 Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϴ϶ ϴ ϼϻϴ ϼϼ ϼϻ Ϲ Ϲ ϼϽ ϼ 
ϹϷϼ ϴ ϼϼ ϴ ϴ Ϲ ϶ Ͼϴ Ϲ ϶ϴ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ ϶ ϿϹϾ ϼ Ϲ Ͼϼ  Ϲ  
ϼ Ϲ  ϿϹϾ ϴϵϺϹ ϼ  ϵ ϹϷ  ϴϻ ϴ Ϲ ϼ  Ϲ Ϲ Ϲ Ϸ  Ϲ ϴϻ Ϸ  ϼ 
ϸ ϴϻ Ϸ  Ͼϴ ϴ Ͻ 50 ϗ  ϼ ϴ ϺϹ ϼϹ   0,4 ϸ  750 Ͼϖ. ϣ ϼϵ  

ϴ϶ ϴ ϼ Ϲ Ͼϼ Ͼ Ͽϼ Ϲ  ϶ Ϲ Ͼϴϻϴ ϹϿϼ Ͼϴ Ϲ ϶ϴ ϿϹϾ Ϲ Ϸϼϼ ϼ 
ϴ϶Ͽ Ϲ   ϴ ϼ϶ ϼ ϻ ϴ Ϲ ϼ ϼ (϶ ϶Ϲ ϶ϼϼ  ϗϢϥϦ 13109-97), 

 ϻ϶ Ͽ Ϲ  ϿϹϺϼ϶ϴ  ϾϿ Ϲ ϼ   ϴ ϼ϶  ϴ ϴ Ϲ ϶, ϴ 
ϿϹϸ ϶ϴ ϹϿ  – Ϲϸ ϶ ϴ ϴ  ϴ϶ϴ ϼϽ Ϲ ϼ ϴ ϼϼ ϼ Ϲ ϶Ϲ  Ͼ ϴ ϼ  
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Ͼ Ͽ ϴ ϴ ϼ Ϲ ϴ ϸ  ϴ Ϲ  ϵ ϸ ϶ϴ ϼ , ϵϹ Ϲ ϼ϶ ϹϷ  
ϴϵ ϵ , ϴϸϹϺ  ϼ ϸ ϿϷ ϶Ϲ . ϣ ϼϵ , ϴ ϴ϶Ͽϼ϶ϴϹ Ϲ ϶ 
Ϲ  ϷϹ Ϲ ϴ ϶, Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.10. 

 
ϦϴϵϿϼ ϴ 4.10 – ϣ ϼϵ , ϴ ϴ϶Ͽϼ϶ϴϹ Ϲ ϶ Ϲ  ϷϹ Ϲ ϴ ϶ 

 
 

   
 

 
 

 
 

( · ) 
 ϖ Ϲ ϼ ϴ ϴ: 

ϔ ϴϿϼϻϴ  Ϲ ϼ ϔϣϞϱ-1 RS485 0,5 8 
 ϖ Ϲ ϼ ϴ: 

ϔ ϴϿϼϻϴ  Ϲ ϼ ϔϣϞϱ-1 RS485 0,5 8 
ϥϼ ϼϻϴ  ϔϥ-Ϡ3 RS485 0,5 10 

 
4.8.5.       110  
 
ϖ ϾϿ ϴ ϹϿϼ ϼ ϴϻ Ϲϸϼ ϼ ϹϿϼ ϶ ϵϼ ϴ   ϴ ϺϹ ϼ  ϼ Ͼ  

ϺϹϿϹ Ϸ  ϹϺϼ ϴ ϼ ϶Ϲ  ϴ Ϲ ϼ Ϲ Ͼ  ϼ ϸϼ ϴ ϼ Ϲ Ͼ  
ϽϾ . 

ϣ ϼ ϶ ϵ Ϲ ϶ ϾϿ ϴ ϹϿϹϽ ϼ ϴϻ Ϲϸϼ ϼ ϹϿϹϽ Ϲ ϵ ϸϼ  ϵϿ ϸϴ  
ϿϹϸ ϼϹ Ͽ ϶ϼ : 

 U U ; 
 I . I ; 
 B . B . . 
 
ϖ ϵ ϴ  ϿϹϷϴϻ ϶ Ͻ ϶ ϾϿ ϴ ϹϿ  ϼ ϴ ϖϱϕ-ϧϱϦϠ-110/50/ϧϩϟ1 ϼ  

«ϧ ϴϿ ϿϹϾ Ϻ ϴ » (ϙϾϴ Ϲ ϼ ϵ Ϸ), ϴ ϴϾϺϹ ϵ Ͽ ϶ ϵ ϴ  ϴϻ Ϲϸϼ ϼ ϹϿ  ϼ ϴ 
Ϥϗϣ-ϥϱϭ-110/1250/ϧϩϟ1 ϼ  «ϱϿϹϾ ϼ  ϦϠ ϥϴ ϴ ϴ», ϴ ϴ Ϲ  

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.11. 
 

ϦϴϵϿϼ ϴ 4.11 – ϣϴ ϴ Ϲ  ϼ ϶Ϲ Ͼϴ ϶ ϾϿ ϴ ϹϿ  ϼ ϴϻ Ϲϸϼ ϼ ϹϿ  110Ͼϖ 

  

  
 

- -
110/50/ 1 

 
- -

110/1250/ 1 U  =   U =   U =   I . =   I =   I =   I = ,   I =   I . = ,   i = ,   i . =   I . . =   . = I ∙ (t + t ) = = , ∙ , + , = = ,  ∙  

. = I ∙ t = = ∙ =  ∙  

. = I ∙ t = = , ∙=  ∙  
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4.8.6.        110 
 

 
ϖ ϵ ϴ  ϴ ϴ  Ͼϴ ϦϨϛϠ-110ϕ-1-ϧ1. ϣ ϼϻ϶ ϸϼ ϹϿ  ϣϢ 

«ϛϴ Ϻ ϴ ϴ ». ϣϴ ϴ Ϲ  ϴ ϴ ϴ Ͼϴ ϦϨϛϠ-110ϕ-1-ϧ1 
Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 4.12. 

 
ϦϴϵϿϼ ϴ 4.12 – ϣϴ ϴ Ϲ  ϼ ϶Ϲ Ͼϴ ϴ ϴ ϴ Ͼϴ ϦϨϛϠ-110ϕ-1-ϧ1 

       U U  U =   U =   I . I  I . =   I =   
 
ϖ ϵ ϴ  ϴ ϴ  ϴ ϺϹ ϼ  ϛϡϢϗ-110-ϧ1. ϣ ϼϻ϶ ϸϼ ϹϿ  ϛϔϢ 

«ϛϱϦϢ». ϣϴ ϴ Ϲ  ϴ ϴ ϴ ϴ ϺϹ ϼ  ϛϡϢϗ-110-ϧ1 Ϲϸ ϴ϶ϿϹ  ϶ 
ϴϵϿϼ Ϲ 4.13. 

 
ϦϴϵϿϼ ϴ 4.13 – ϣϴ ϴ Ϲ  ϼ ϶Ϲ Ͼϴ ϴ ϴ ϴ ϴ ϺϹ ϼ  ϛϡϢϗ-110-
ϧ1 

       U U  U =   U =   

 
4.9.    
 
ϥ ϷϿϴ  ϣϧϱ, ϴ ϴ   ϶ Ϲ   ϸ ϿϺ  ϻϴ ϼ ϴ  

Ϸ ϴ ϼ ϼ ϹϿ ϼ Ϲ Ϲ ϴ ϺϹ ϼϽ. ϖ Ϲ ϼ ϴ ϺϹ ϼ  110 Ͼϖ ϶ ϵ ϴ  Ϣϣϡ-ϣ1–
110/73/10/550/ϧϩϟ1, ϼϻ϶ ϸϼ ϹϿ  ϛϔϢ «ϛϱϦϢ». ϖ Ϲ ϼ ϷϹ Ϲ ϴ Ϸ  

ϴ ϺϹ ϼ  10,5 Ͼϖ ϶ ϵ ϴ  Ϣϣϡ–ϣ1–10/10,5/10/2/ϧϩϟ1, ϼϻ϶ ϸϼ ϹϿ  ϛϔϢ 
«ϛϱϦϢ». 

ϖ ϵϼ ϴϹ  ϸϼϻϹϿ  ϷϹ Ϲ ϴ  ϴ ϶Ͼ  (Ϙϗϧ), ϼ ϸ  ϼϻ 
ϵϹ Ϲ Ϲ ϼ  ϴϵ  ϼ Ϲ  Ϻϴ Ϲ ϼ , ϵ ϶Ϲ  Ϻϸ ϴϷ ϹϷϴ ϴ, 
ϵ Ϲ ϴ ϼ  Ϻϸ ϴ ϼϼ, ϼ϶ ϸ ϶ ϻϴ ϶ ϶ ϼ ϸ Ϸϼ  ϶Ϲ ϶Ϲ  

Ϲϵϼ ϹϿϹϽ. ϣ ϼ ϼ ϴϹ  ϸϼ  ϔϘ1300-Ϧ400 Baudouin  1300 Ͼϖ , 
ϼϻ϶ ϸϼ ϹϿ  «ϛϴ϶ ϸ ϿϹϾ ϴ ϼϽ ϤϙϥϧϤϥ». 
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5.       
 

 
5.1.      
 
ϖ Ϲ ϷϹ ϼ Ϲ Ͼϼ  ϼ Ϲ ϴ  Ϸ  ϶ ϻ ϼϾϴ  ϶ ϹϺϸϹ ϼ  ϼ Ϲ ϴϿ Ϲ 

ϹϺϼ  ϴϵ  ϿϹϾ ϵ ϸ ϶ϴ ϼ  ϿϹϾ ϴ ϼϽ ϼ ϸ ϴ ϼϽ, ϼ  
ϴ ϹϸϹϿϼ ϹϿ  Ͻ ϶, Ͽϼ ϼϽ ϿϹϾ Ϲ Ϲϸϴ ϼ ϼ ϿϹϾ ϴ ϶ Ͼ 

Ϲϵϼ ϹϿϹϽ ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ. 
ϣ ϶ ϹϺϸϹ ϼ  ϶ ϵ Ͽ ϼ ϶Ϲ Ͽ ϴϹ϶ ϶ Ϻϸϴ  ϻ ϴ ϼ ϹϿ  

϶ϹϿϼ Ϲ ϼϹ  Ͼϴ ϼ ϷϿ ϵ Ͼϼ  ϼϺϹ ϼϹ  ϴ ϺϹ ϼ  ϶ ϿϹ Ϲ ϴ  
Ϲ Ϸ ϼ Ϲ . 

ϣ ϶ Ϲ Ͻ Ͼ ϶ ϸϹϿ Ϲ  ϵ Ͽ Ϲ Ͼ Ͽϼ Ϲ ϶  Ϲ Ͽϴ, ϶ ϻ ϶ϴ ϹϹ 
ϴϻ Ϲ ϼ  ϶ Ϲ Ϲ ϶ ϹϺϸϹ ϼ  ϼ ϴ Ͻ ϴϷ Ϲ϶ Ϲ ϶ ϹϺϸϹ  Ͽϼ ϼϽ ϼ 
ϵ ϸ ϶ϴ ϼ ,  Ͼ   Ͼ ϸϼ . 

ϣ ϼϺϹ ϼϹ ϴ ϺϹ ϼ  ϴ ϴϹ  ϴϿ  ϴϵ  Ϲϵϼ ϹϿϹϽ 
ϿϹϾ Ϲ Ϸϼϼ ϼ Ͻ ϼ϶  ϴ ϴϿϿϹϿ Ͻ ϴϵ  ϷϹ Ϲ ϴ ϶ ϼ 

Ϲ Ϸ ϼ Ϲ  ϶ ϹϿ . 
ϡϹ ϴϿ Ϲ ϹϺϼ  ϵ  ϼ϶ ϸ  Ͼ ϾϿ Ϲ ϼ  ϶ϹϿϼ ϼ  

ϴ ϺϹ ϼ , Ͼϴ ϼ ϴ   ϸ ϼ  ϻ ϴ Ϲ ϼϽ. ϣ ϼ ϼϺϹ ϼϼ ϴ  ϼ 
ϴ ϺϹ ϼ  ϻϸϴϹ  ϴ  ϴ Ϲ ϼ  ϴϿ Ͻ ϴϵ  Ϲϵϼ ϹϿϹϽ ϼ 

Ͻ ϼ϶ ϼ Ϲ Ϸ ϼ Ϲ , ϴ ϶ Ϲ ϼϹ ϴ ϺϹ ϼ  ϼ Ͼϴ Ϸ ϺϴϹ  
϶ ϹϺϸϹ ϼϹ  ϵ ϸ ϶ϴ ϼ  ϼ Ͽϼ ϼϽ ϿϹϾ Ϲ Ϲϸϴ ϼ. 

ϦϴϾϼ  ϵ ϴϻ , ϶ ϹϺϸϹ ϼ  ϴ ϴ  ϴϵ  Ϲ Ϸ ϼ Ϲ  ϼ 
Ϲϵϼ ϹϿϹϽ ϿϹϾ Ϲ Ϸϼϼ, ϴ Ϲ ϴϿ Ϲ ϹϺϼ  ϻϸϴ  ϶ ϻ Ϻ  

϶ ϻ ϼϾ ϶Ϲ ϼ  ϶ ϹϺϸϹ ϼϽ ϼϿϼ ϴ Ͻ ϶ϴ ϴϵ  Ϲ Ϸ ϼ Ϲ . 
ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϴϿ Ͻ ϴϵ  Ϲ ϷϹ ϼ Ϲ Ͼ Ͻ ϼ Ϲ  ϼ 

Ϲϵϼ ϹϿϹϽ ϿϹϾ Ϲ Ϸϼϼ Ϲ ϵ ϸϼ  ϶ ϻ Ϻ  ϵ ϹϹ ϶ ϶Ͽ  ϼ 
ϸϹϿ  Ϲ  ϶ ϹϺϸϹ ϼ   Ϲ ϶ ϹϺϸϹ Ͻ Ϲ ϼ, ϶ ϴ ϴ϶Ͽϼ϶ϴ  ϴϾϼ  

Ϲ  ϴϿ Ϲ Ͽ ϶ϼ  ϼ  ϴϵ  ϼ ϹϾ ϴ ϴ  ϴϻ Ϲ ϼ  ϶ Ϲ Ϲ 
϶ ϹϺϸϹ ϼ . 

ϖ ϶ ϻϼ  ϼ  ϶ ϻ ϼϾϴϹ  Ϲ ϵ ϸϼ  ϶ ϻϸϴ ϼϼ ϼ ϼ Ϲ Ϲ ϼϼ 
ϴ϶ ϴ ϼ Ϲ Ͼϼ  Ͻ ϶, ϶ Ͽ ϼ  Ͼϴϻϴ Ϲ Ϲ ϴ ϼϼ ϼ ϻϴ ϼ ϴ ϼ  
ϼ Ϲ  ϼ ϹϹ ϿϹ Ϲ   ϴ  ϿϹϸ ϶ϼϽ ϶ ϹϺϸϹ ϼϽ ϼ Ϲ ϴϿ  
ϹϺϼ ϶. 

ϣϹ ϶ ϴ ϴϿ  ϶ Ͼϴ Ϲ ϶Ϲ ϸ ϵ Ͻ ϻϴ ϼ  ϼ Ϲ Ͽϼ  Ͽϴ϶ϾϼϹ 
Ϲϸ ϴ ϼ ϹϿϼ. Ϣϸ ϴϾ   Ϲ Ϲ ϴ ϼ ϼ ϴ ϺϹ ϼ  ϿϹϾ ϼ Ϲ Ͼϼ  
ϴ ϶ Ͼ ϼ Ͽ Ϻ Ϲ ϼ  ϼ  Ϲ  Ͼ ϴ ϼϼ ϴϾ Ͻ ϵ ϻϴ ϼ  ϴϿ 

Ϲϸ ϴ , ϶ ϼϿ  ϹϷ  ϵ Ͽϼ ϻϸϴ  ϻϴ ϼ Ϲ Ͻ ϶ϴ, ϶ Ͽ Ϲ Ϲ 
ϼ ϼ Ϲ ϼϴϿ  ϴ϶ ϴ ϶ – ϹϿϹ, Ͽ ϼ϶ ϼϹ ϴϻ϶ϴ ϼϹ ϹϿϹϽ Ͻ 

ϻϴ ϼ . 
ϤϹϿϹϽ ϴ  ϻϴ ϼ ϴ ϶Ͽ Ϲ  ϶  ϶ϼϸ  ϿϹϾ ϼ Ϲ Ͼ Ͻ ϴ϶ ϴ ϼϾϼ, ϵϹϻ 

Ͼ Ͻ Ϲ϶ ϻ Ϻ ϴ ϴϿ ϴ  ϼ ϴϸϹϺ ϴ  ϴϵ ϴ ϶ Ϲ Ϲ  ϿϹϾ ϼ Ϲ Ͼϼ  
ϼ Ϲ . Ϣ ϴ Ϲ ϶Ͽ Ϲ  Ϲ Ϲ ϶ Ͻ Ͼ Ͽ  ϻϴ ϼϹ  ϼ ϹϺϼ  
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ϴϵ  ϶ Ϲ  ϿϹ Ϲ ϶ Ϲ Ϸ ϼ Ϲ  ϼ ϹϴϷϼ Ϲ  ϴ ϶ ϻ ϼϾ ϶Ϲ ϼϹ 
϶ ϹϺϸϹ ϼϽ ϼ Ϲ ϴϿ  ϹϺϼ ϴ . 

ϣ ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ ϶ ϹϺϸϹ ϼϽ ϻϴ ϼ ϴ ϶ ϶Ͽ Ϲ  ϼ ϾϿ ϴϹ   
ϼ Ϲ  ϶ ϹϺϸϹ Ͻ ϴ Ͼ, ϶ ϻϸϹϽ ϶  ϴ Ϲ ϼϴϿ Ϲ ϼϿ ϶ Ϲ 

϶ ϾϿ ϴ ϹϿϼ, Ϲϸ ϴϻ ϴ Ϲ Ϲ ϸϿ  ϴϻ Ͼϴ ϼ  Ͼ ϶ ϶ ϹϺϸϹ ϼ . 
ϣ ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ Ϲ ϴϿ  ϹϺϼ ϶ ϻϴ ϼ ϴ ϶ ϶Ͽ Ϲ  ϼ  ϼ ϶ 

ϻϴ϶ϼ ϼ ϼ  ϴ ϴϾ Ϲ ϴ ϴ Ϲ ϼ  ϼϻ϶ ϸϼ  Ϲ ϴ ϼϼ, Ϲ ϵ ϸϼ Ϲ ϸϿ  
϶ ϴ ϶ϿϹ ϼ  ϴϿ Ϸ  ϹϺϼ ϴ, ϼϿϼ ϸϴϹ  ϼϷ ϴϿ ϸϹϺ  Ϲ ϴϿ . 

ϖ ϶ Ϲ Ϲ  ϿϹϾ ϼ Ϲ Ͼϼ  ϼ Ϲ ϴ  ϹϿϹϽ ϴ  ϻϴ ϼ ϴ Ϲ  ϶ ϻϴ ϴ  
ϿϹϾ ϼ Ϲ Ͼ Ͻ ϴ϶ ϴ ϼϾ Ͻ, Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  ϵ Ϸ  ϴ϶ ϴ ϼ Ϲ Ͼ Ϸ  

϶ ϴ ϶ϿϹ ϼ  ϴϿ Ϸ  ϹϺϼ ϴ ϼ ϼ ϴ ϼ  Ϲϵϼ ϹϿϹϽ. 
Ϟ ϶  Ͻ ϶ϴ  ϴϾ Ͻ ϴ϶ ϴ ϼϾϼ : ϴ϶ ϴ  

϶ Ϸ  ϶ϾϿ Ϲ ϼ  (ϔϣϖ), ϴ϶ ϴ  ϶ϾϿ Ϲ ϼ  ϹϻϹ ϶  ϼ ϼϾ ϶ 
ϼ ϴ ϼ  ϼ ϵ ϸ ϶ϴ ϼ  (ϔϖϤ) ϼ ϴ϶ ϴ  ϴ Ͻ ϴϻϷ ϻϾϼ (ϔϫϤ). 

 
5.2.     
 
Ϙϴ Ϲ ϻϴ ϼ ϴϹ Ϸ  ϵ ϸ ϶ϴ ϼ  Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 5.1, 5.2 ϼ 5.3. 
 

ϦϴϵϿϼ ϴ 5.1 – ϣϴ ϴ Ϲ  Ϸϼϸ ϷϹ Ϲ ϴ ϴ 
  

Ϧϼ  ϥϖ-808/130-44 

Ϡ  ϼ ϴϿ ϴ  
Ͽ ϴ , Ϡϖϔ 47  

ϴϾ ϼ϶ ϴ , Ϡϖ  40  
ϡ ϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ, Ͼϖ 10,5  
Ϟ ϼ ϼϹ  ϼ cosφϷ 0,85 

ϫϴ ϴ ϶ ϴ Ϲ ϼ , ϵ/ ϼ  136,4  
ϡ ϼ ϴϿ Ͻ Ͼ ϴ ϴ, ϔ 2584  

Ϝ ϸ Ͼ ϼ϶ Ϲ 
ϼ϶ϿϹ ϼϹ, .Ϲ 

ϼ Ϲ , .Ϲ. 0,92  
Ϲ Ϲ ϸ Ϲ ′, .Ϲ. 0,24 

϶Ϲ Ϲ Ϲ ϸ Ϲ ′′, .Ϲ. 0,17  
ϥϼ Ϲ ϴ ϶ ϻϵ ϺϸϹ ϼ  ϴ ϶ ϻϵ ϺϸϹ ϼϹ 
Ϟ ϴ  ϼ ϶Ͼϼ 2,5 

Ϧ Ͼ ϴ, ϔ 1030 
ϡϴ ϺϹ ϼϹ ϴ, ϖ 165 
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ϦϴϵϿϼ ϴ 5.2 – ϡ ϼ ϴϿ Ϲ ϸϴ Ϲ ϵϿ Ϸ  ϴ ϴ ϴ ϦϘ 63000/110-ϧ1 
  

Ϧϼ  ϦϘ 63000/110-ϧ1 
ϣ Ͽ ϴ   ϼ ϴϿ ϴ , Ϡϖϔ 63 

ϡ ϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ, Ͼϖ 115/10,5 

ϡϴ ϺϹ ϼϹ Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ , % 10,5 

Ϡ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ , Ͼϖ  245 

Ϡ  Ͽ Ϸ  ϸϴ, Ͼϖ  50 

Ϧ Ͼ Ͽ Ϸ  ϸϴ, % 0,5 

 
ϦϴϵϿϼ ϴ 5.3 – ϡ ϼ ϴϿ Ϲ ϸϴ Ϲ ϴ ϴ ϴ ϵ ϶Ϲ  Ϻϸ ϗϱϥ 

  
Ϧϼ  Ϧϥϛ-1600/10-ϧϛ 

Ϡ  ϼ ϴϿ ϴ , Ͼϖϔ 1600 
ϡ ϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ, Ͼϖ 10,5 

ϡϴ ϺϹ ϼϹ Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ , % 7,5 
Ϡ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ , Ͼϖ  15 

Ϡ  Ͽ Ϸ  ϸϴ, Ͼϖ  3 

 
5.3.    -  
 
ϡϴ ϷϹ Ϲ ϴ Ϲ ϥϖ-808/130–44: 
 ϸ Ͽ ϴ  ϸϼ Ϲ Ϲ ϼϴϿ ϴ  ϻϴ ϼ ϴ ϷϹ Ϲ ϴ ϴ  Ϸ ϴϻ  

Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ ϶ ϵ Ͼϴ  ϴ ϴ ϷϹ Ϲ ϴ ϴ ϼ ϴ ϹϷ  ϶ ϶ ϸϴ ; 
 ϻϴ ϼ ϴ  ϻϴ Ͼϴ ϼϽ ϴ ϻϹ Ͽ  (100%) ϵ Ͼϼ ϴ ϴ ϷϹ Ϲ ϴ ϴ; 
 ϻϴ ϼ ϴ  ϻϴ Ͼϴ ϼϽ ϴ ϻϹ Ͽ  ϵ Ͼϼ ϴ ϷϹ Ϲ ϴ ϴ; 
 ϻϴ ϼ ϴ  ϶ Ϲ ϼ  ϴ ϺϹ ϼ ; 
 ϻϴ ϼ ϴ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ  Ͼ ϶ ϶ Ϲ ϼ  

Ϲ ϼ Ϲ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ ϼ Ϲ ϼ Ϲ ϼ  Ϲ ϹϷ ϻ Ͼ 
ϷϹ Ϲ ϴ ϴ; 

 ϻϴ ϼ ϴ  ϼ Ϲ ϼ  Ϲ ϹϷ ϻ Ͼ ϴ ϴ; 
 ϸϼ ϴ ϼ ϴ  ϻϴ ϼ ϴ  ϶ Ϲ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ; 
 ϻϴ ϼ ϴ  ϴ ϼ Ϸ  ϹϺϼ ϴ ϵϹϻ Ϲ ϼ ϶ ϻϵ ϺϸϹ ϼ  ϷϹ Ϲ ϴ ϴ; 
 ϻϴ ϼ ϴ  ϴ ϼ Ϸ  ϹϺϼ ϴ ϼ Ϲ Ϲ ϶ ϻϵ ϺϸϹ ϼ  ϷϹ Ϲ ϴ ϴ; 
 ϻϴ ϼ ϴ  Ϲ ϹϷ ϻϾϼ ϵ Ͼϼ ϴ, Ͼ Ͽ  ϸϿϼ ϹϿ ϼ 

ϼ ϶Ͼϼ; 
 Ͻ ϶  ϹϻϹ ϶ϼ ϶ϴ ϼ  Ͼϴϻϴ ϶ ϾϿ ϴ ϹϿ  (ϧϤϢϖ) ϷϹ Ϲ ϴ ϴ; 
 Ͼ Ͽ  ϼ ϴ϶ ϼ Ϲ ϹϽ ϴ ϺϹ ϼ  (ϞϜϡ); 
 Ͼ Ͽ  ϴϿϼ ϼ  Ͼϴ ϷϹ Ϲ ϴ ϴ. 
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ϡϴ ϼϿ ϶  ϴ ϴ Ϲ ϵϿ Ͼϴ ϦϘ 63000/110-ϧ1: 
 ϸϼ Ϲ Ϲ ϼϴϿ ϴ  ϻϴ ϼ ϴ  ϶ Ϲ  ϶ϼϸ ϶ Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ; 
 Ͼ ϶ϴ  ϻϴ ϼ ϴ ϿϹ϶ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ ϴ 

ϻϹ Ͽ  ϶ Ϲ ϼ 110 Ͼϖ; 
 Ϸϴϻ ϶ϴ  ϻϴ ϼ ϴ; 
 Ͼ Ͽ  ϼϻ Ͽ ϼϼ ϶ Ͼ ϶ Ͽ  ϶϶ ϸ ϶ (ϞϜϖ-110); 
 ϹϻϹ ϶ ϴ  ϴϾ ϼ ϴϿ ϴ  Ͼ ϶ϴ  ϻϴ ϼ ϴ; 
 ϻϴ ϼ ϴ  ϻϴ Ͼϴ ϼϽ ϴ ϻϹ Ͽ  ϴ Ϲ 10,5 Ͼϖ ϴ ϴ ϴ 

ϵϿ Ͼϴ; 
 Ͼ Ͽ  Ͼϴ ϼ ϴ ϺϹ ϼ  ϸϿ  Ͼϴ Ϻϴ Ϲ ϼ  ϴ ϴ ϴ 

ϵϿ Ͼϴ; 
 ϹϿϹ Ͼϴ ϿϴϺϸϹ ϼ  ϴ ϴ ϴ ϵϿ Ͼϴ; 
 ϻϴ ϼ ϴ  Ϲ ϹϷ Ϲ϶ϴ ϴ ϴ ϴ. 
ϡϴ ϴ ϴ Ϲ ϵ ϶Ϲ  Ϻϸ Ϧϥϛ-1600/10-ϧϛ: 
 ϸϼ Ϲ Ϲ ϼϴϿ ϴ  ϻϴ ϼ ϴ  ϶ Ϲ  ϶ϼϸ ϶ Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ; 
 ϴϾ ϼ ϴϿ ϴ  Ͼ ϶ϴ  ϻϴ ϼ ϴ  Ͼ ϵϼ ϼ ϶ϴ  Ͼ   

ϴ ϺϹ ϼ ; 
 ϻϴ ϼ ϴ  Ϲ ϹϷ ϻϾϼ; 
 ϹϿϹ Ͼϴ ϿϴϺϸϹ ϼ . 
ϡϴ ϶ ϼ ϹϿ  ϴ ϴ Ϲ Ϧϥϛϣ: 
 ϴϾ ϼ ϴϿ ϴ  Ͼ ϶ϴ  ϻϴ ϼ ϴ; 
 Ͼ ϶ϴ  Ϲ Ͼϴ. 
ϛϴ ϼ  ϶ ϻϸ  Ͽϼ ϼϽ 110 Ͼϖ: 
Ϣ ϶ Ϲ ϻϴ ϼ : 
 ϸϼ Ϲ Ϲ ϼϴϿ - ϴϻ ϴ  ϶ Ͼ ϴ ϴ  ϻϴ ϼ ϴ  ϶ Ϲ  ϶ϼϸ ϶ Ϟϛ; 
ϤϹϻϹ ϶ Ϲ ϻϴ ϼ : 
 5- ϼ Ϲ ϴ ϴ  ϸϼ ϴ ϼ ϴ  ϻϴ ϼ ϴ  Ϸ ϴϻ  ϻϴ Ͼϴ ϼϽ; 
 Ͼ ϶ϴ  Ϲ Ͼϴ ϸϿ  ϹϻϹ ϶ϼ ϶ϴ ϼ  ϸϼ ϴ ϼ Ͻ ϻϴ ϼ  ϼ ϵϿϼϻϾϼ  

ϹϺϸ ϴϻ  Ϟϛ; 
 4-  Ϲ ϴ ϴ  Ͼ ϶ϴ  ϴ ϴ϶ϿϹ ϴ  ϻϴ ϼ ϴ  ϻϴ Ͼϴ ϼϽ ϴ ϻϹ Ͽ  

(Ϧϡϛϡϣ);  
 ϧϤϢϖ 110 Ͼϖ (ϸϿ  ϵϹ Ϲ Ϲ ϼ  ϾϿ Ϲ ϼ  Ϟϛ ϼ Ͼϴϻϴ  

϶ ϾϿ ϴ ϹϿϹϽ 110 Ͼϖ). 
 
5.4.   ,     

  
 
Ϣ ϹϸϹϿϼ  ϼ ϴϿ Ϲ Ͼϼ ϴ ϷϹ Ϲ ϴ  ϴ ϺϹ ϼϼ. 
ϡϴ ϷϹ Ϲ ϴ  ϴ ϺϹ ϼϼ: 
 = = √ ∙ ,                                                                                         (5.1) 
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= ∙√ ∙ , = ,   . 

 
ϡ ϼ ϴϿ Ͻ Ͼ ϷϹ Ϲ ϴ Ϸ  ϴ ϺϹ ϼ , ϼ϶ϹϸϹ Ͻ Ͼ ϼϻ ϹϽ 
Ϲ ϴ ϴ ϴ Ͼϴ: 

 = = ∙
,                                                                                          (5.2) 

 = ∙/ = ,  . 

 
ϣ  ϼϻ϶Ϲ  ϻ ϴ Ϲ ϼ  Ͼϴ ϴ ϹϸϹϿ Ϲ  ϸϿϼ ϹϿ  ϸ ϼ Ͻ 

ϹϺϼ  ϴϵ  ϴ: 
 . . . = , ∙ =  .                                                                        (5.3) 
 
ϖ ϵϼ ϴϹ  ϼ Ϲ  ϶ ϻϵ ϺϸϹ ϼ . Ϙϴ Ϲ ϼ Ϲ  ϶ ϻϵ ϺϸϹ ϼ  

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 5.4. 
 

ϦϴϵϿϼ ϴ 5.4 – Ϙϴ Ϲ ϼ Ϲ  ϶ ϻϵ ϺϸϹ ϼ  
    ( / ),   ( / ),  

ϥϦϥ20012002,5 ϧϩϟ4 1200/2160 200/450 
 
ϣ ϿϹ ϶ ϵ ϴ ϼ Ϲ  ϶ ϻϵ ϺϸϹ ϼ ,  Ͼϴ ϴϿ Ϻ  ϸϴ  ϹϸϹϿ Ϲ  

϶ ϼ ϹϿ Ͻ ϴ ϴ . Ϙϴ Ϲ ϶ ϼ ϹϿ Ϸ  ϴ ϴ ϴ 
Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 5.5. 

 
ϦϴϵϿϼ ϴ 5.5 – Ϙϴ Ϲ ϶ ϼ ϹϿ Ϸ  ϴ ϴ ϴ 

 
 

 
,  

    
-

,  
, 

 
, 

 
, 

 
Ϧϥϛϣ-1000/10-

ϗϦ-ϧ3 
839 10,5 475 600 1250 

 
ϣ ϶Ϲ Ϲ  ϶ ϵ ϴ Ͻ ϴ ϴ  ϴ Ϲ ϹϷ ϻ  ϵ , ϸϿ  

Ϸ  ϹϸϹϿϼ  Ͼ ϴ  Ϲ ϹϷ ϻϾϼ ϴ ϴ ϴ ϼ ϹϾϴ ϼϼ Ϲ Ϲϻ 
ϹϷ  Ͼϴ ϼ ϶Ͼϼ: 

 = ∙ ,                                                                                                      (5.4) 

 
ϷϸϹ  – Ͼ ϼ ϶Ͼϼ, ϴ϶ Ͻ 2160 ϔ; 

 – Ͼ ϼ ϼϹ  Ϲ , ϴ϶ Ͻ 0,816; 
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  – ϼ ϴϿ Ͻ Ͼ, ϹϾϴ ϼϽ Ϲ Ϲϻ ϶ ϼ ϹϿ Ͻ 
ϴ ϴ , 1020 ϔ; 

 = ∙ , = , . 

 
ϣ  ϸϴ  ϗϢϥϦ, Ͼ Ϲ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 5.6, ϸ ϼ ϴ  

Ϲ ϹϷ ϻ ϴ  ϵ  ϼ 60% ϴ϶Ͽ Ϲ  5 ϼ , ϼ  ϸϿϼ ϹϿ  
ϸ ϼ Ͻ ϹϺϼ  ϷϹ Ϲ ϴ ϴ ϼ Ϲ ϹϷ ϻϾϹ ϴ϶Ͽ Ϲ  120 ϹϾ, ϴϾϼ  ϵ ϴϻ  
϶ ϵ ϴ Ͻ ϴ ϴ  ϵϹ  ϶ ϸϹ Ϻϴ  Ϲ ϹϷ ϻϾ  ϸ  ϴϵϴ ϶ϴ ϼ  
ϻϴ ϼ  ϷϹ Ϲ ϴ ϴ. 

 
ϦϴϵϿϼ ϴ 5.6 – Ϙ ϼ Ϲ ϸϿϼ ϹϿ ϼ Ϲ ϹϷ ϻϾϼ  Ͼ  

  , % 20 30 40 50 60 
ϘϿϼ ϹϿ , ϼ  60 45 32 18 5 

 
ϡ ϼ ϴϿ Ͻ Ͼ ϶ ϼ ϹϿ Ϸ  ϴ ϴ ϴ: 
 . =  √ ∙ ,                                                                                                 (5.5) 

 . = √ ∙ , =  . 

 
ϕϴϻ ϶ Ͻ Ͼ ϸϿ  Ϲ ϼ  ϶ ϼ ϹϿ  ϴ ϴ : 
 

. = . ,                                                                                                      (5.6) 

 . = / = ,  . 

 
ϕϴϻ ϶ Ͻ Ͼ ϸϿ  Ϲ ϼ ϴ: 
 

. = . ∙∙ ,                                                                                                (5.7) 

 
ϷϸϹ  – Ͼ ϼ ϼϹ  Ϲ  Ϲ ϴϻ Ϸ  Ϲ ϼ Ͽ Ϸ  ϶ ϿϹ ϼ , 

ϹϸϹϿ ϼϽ Ϲ ϼϹ ϹϾ ϼ϶ Ϸ  ϻ ϴ Ϲ ϼ  ϴϻ Ϸ  Ͼϴ ϴ Ϲ 
Ϲ Ϲ Ϲ Ϸ  Ͼϴ Ͼ Ϲϸ Ϲ  ϻ ϴ Ϲ ϼ  ϶ ϿϹ Ϸ  Ͼϴ, 0,816; .  – ϼ ϴϿ Ͻ Ͼ ϴ, ϴ Ϲ ϻ ϴ Ϲ ϼϹ, 1030 ϔ; 

 – Ͼ ϼ ϼϹ  ϴ ϴ ϼϼ ϴ ϴ ϴ Ͼϴ, 200/5; 
 – Ͼ ϼ ϼϹ  ϴ ϴ ϼϼ Ϲ ϵ ϴϻ ϶ϴ ϹϿ Ϸ  ϴ ϴ ϴ, 

10,5/0,475. 
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. = ∙ ,∙ ,, = ,  . 

 
ϘϿϼ ϹϿ  ϸ ϼ Ͻ Ͼ ϴ: 
 . . . = ∙ ,∙ ,, = ,  . 

 
5.5.       
 
5.5.1.        

(I>ТВ), (I>>ТВ) 
 

ϡϴ ϼ ϾϹ 5.1 Ϲϸ ϴ϶ϿϹ ϴ Ϲ ϴ ϸϿ  ϴ Ϲ ϴ ϻϴ ϼ  Ϲ ϵ ϴϻ ϶ϴ ϹϿ Ϸ  
ϴ ϴ ϴ. 

 

 
Ϥϼ Ͼ 5.1 – ϥ Ϲ ϴ ϸϿ  ϴ Ϲ ϴ ϻϴ ϼ  Ϲ ϵ ϴϻ ϶ϴ ϹϿ Ϸ  ϴ ϴ ϴ 

 
Ϣ ϹϸϹϿ Ϲ  Ͼϼ Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  ϼϻ ϿϹϸ ϼ  Ϲ ϼϽ: Ͼ 

Ϲ ϴϻ Ϸ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  Ϲ Ϲϸ ϴ ϴ  ϴ Ͽ  ϸ  
ϼ Ϸ  ϷϹ Ϲ ϴ ϴ ( Ͼϴ Ϟ1): 

 = ′′′′ ∙  ,                                                                                             (5.8) 

 = ,, ∙ =  . 

 
Ϧ Ͼ ϸ϶ ϴϻ Ϸ  Ϟϛ ϶ ϾϹ Ϟ1 ϴ Ͽ  ϸ  ϷϹ Ϲ ϴ ϴ: 
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= √ ∙ ,                                                                                                  (5.9) 

 = √ ∙ =  . 

 
ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ Ͼϴ Ϲ ϴϻ Ϸ  Ϟϛ ϻϴ ϴ ϴ  ( Ͼϴ 

Ϟ2), ϹϾϴ ϹϷ   Ϲ ϷϹ Ϲ ϴ Ϸ  ϴ ϺϹ ϼ : 
 = . % ∙ %,                                                                                          (5.10) 

 = , ∙ % =  . 

 
Ϧ Ͼ ϸ϶ ϴϻ Ϸ  Ϟϛ ϶ ϾϹ Ϟ2: 
 = √ ∙ ,                                                                                                  (5.11) 

 = √ ∙ =  . 

 
ϧ ϴ϶Ͼϴ ϠϦϛ  Ͼ  ϴϼ϶ϴϹ   ϴϾ ϼ ϴϿ Ϸ  ϻ ϴ Ϲ ϼ  Ͼϴ 

ϼ ϶Ͼϼ ϶ ϻϵ ϺϸϹ ϼ , ϻϴ Ͼ Ϲ ϹϿϹ ϵ ϴϻ  ϼ  2,5-Ͼ ϴ Ϲ 
ϻ ϴ Ϲ ϼϹ ϼ ϴϿ Ϸ  Ͼϴ ϼ ϼ Ϸ  ϶ ϻϵ ϸϼ ϹϿ . ϫ ϶ ϶ϼ ϹϿ  ϠϦϛ, 

ϹϸϹϿ Ϲ ϴ  ϾϴϾ Ϲ ϼϹ Ͼϴ ϸ϶ ϴϻ Ϸ  Ϟϛ ϻϴ ϴ ϴ  Ͼ Ͼ  
ϴ϶Ͼϼ, ϸ ϿϺ ϴ ϵ  Ϲ ϼϺϹ 1,5. Ϥϴ Ϲ  ϶ ϸϼ  ϶ ϿϹϸ ϹϽ 
ϿϹϸ ϶ϴ ϹϿ ϼ: 

Ϣ ϹϸϹϿ Ϲ  ϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ Ͼϴ ϴ϶Ͼϼ ϹϿϹ ϠϦϛ: 
  = ∙ ∙ ∙  ∙ ∙ ,                                                                                     (5.12) 

 
ϷϸϹ  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ, 1,2; 

 – Ͼ ϼ ϼϹ  ϼ ϶Ͼϼ, 2,5; 
 – Ͼ ϼ ϼϹ  Ϲ  Ϲ ϴϻ Ϸ  Ϲ ϼ Ͽ Ϸ  ϶ ϿϹ ϼ , 

ϹϸϹϿ ϼϽ Ϲ ϼϹ ϹϾ ϼ϶ Ϸ  ϻ ϴ Ϲ ϼ  ϴϻ Ϸ  Ͼϴ ϴ Ϲ 
Ϲ Ϲ Ϲ Ϸ  Ͼϴ Ϲ ϵ ϴϻ ϶ϴ ϹϿ  Ͼ Ϲϸ Ϲ  ϻ ϴ Ϲ ϼ  ϶ ϿϹ Ϸ  Ͼϴ, 

0,816;   – ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ ϶ ϿϹ Ϸ  Ͼϴ ϼ ϼ Ϸ  
϶ ϻϵ ϸϼ ϹϿ  ( ϴ Ϲ ϻ ϴ Ϲ ϼϹ), 1200 ϔ; 

 – ϼ ϼ ϴϿ  ϸ ϼ Ϲ ϻ ϴ Ϲ ϼϹ Ͼ ϼ ϼϹ ϴ ϶ ϻ϶ ϴ ϴ Ͼ ϶ Ϸ  
ϹϿϹ, 0,8; 

 – Ͼ ϼ ϼϹ  ϴ ϴ ϼϼ ϴ ϴ ϴ Ͼϴ, 200/5; 
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 – Ͼ ϼ ϼϹ  ϴ ϴ ϼϼ Ϲ ϵ ϴϻ ϶ϴ ϹϿ Ϸ  ϴ ϴ ϴ, 
10,5/0,475. 

  = , ∙ , ∙ , ∙, ∙ ∙ ,, = ,  . 

 
ϘϴϿϹϹ Ϲ Ϲ϶ ϸϼ  ϹϷ  ϶ ϼ ϹϿ Ϲ Ϲϸϼ ϼ : 
 ∗ =  . ,                                                                                                       (5.13) 

 ∗ = ,, = ,  . . 

 
ϦϴϾϼ  ϵ ϴϻ , ϼ ϼ ϴϹ  ϴ϶Ͼ  ϴϵϴ ϶ϴ ϼ  ϠϦϛ: 
 .∗ = ,  .Ϲ. 
 
Ϣ ϹϸϹϿ Ϲ  ϶ ϶ϼ ϹϿ  ϻϴ ϼ , Ͼ ϼ ϼϹ  ϶ ϶ϼ ϹϿ ϼ: 
 

. = 𝐾∙  ,                                                                                               (5.14) 

 . = ∙ , = , > , . 

 
ϖ ϸϹ ϺϾϴ ϶ Ϲ Ϲ ϼ ϠϦϛ ϴϼ϶ϴϹ   ϶ Ϲ Ϲ ϼ Ϲ ϹϷ ϴ ϼ  

Ϲϸ ϴ ϼ ϹϿϹϽ ϼ ϼ  Ϲ ϵ ϴϻ ϶ϴ ϹϿϹϽ ϼ ϴ϶Ͽ Ϲ  = ,  . 
ϧ ϴ϶Ͼϴ ϦϢ ϴϼ϶ϴϹ   ϴϾ ϼ ϴϿ Ϸ  ϻ ϴ Ϲ ϼ  Ͼϴ Ϲ ϴϻ Ϸ  

Ϟϛ ϴ Ϲ ϶Ϲ ϼϿ Ͻ ϵ Ͼϼ Ϧϣ, ϼ  Ϲ Ͼϴ Ϲ ϸ ϿϺ ϴ ϹϴϷϼ ϶ϴ  
ϴ ϵ Ͼ Ͼϴ ϴ ϴϷ ϼ ϼ϶ϴ ϼ , ϸ ϼϷϴ ϹϷ  ϼϾ ϴ Ϸ  ϻ ϴ Ϲ ϼ  

ϼ ϴϿ Ϸ . ϫ ϶ ϶ϼ ϹϿ  Ϲ Ͼϼ, ϹϸϹϿ Ϲ ϴ  ϾϴϾ Ϲ ϼϹ 
ϼ ϼ ϴϿ Ϸ  Ͼϴ Ϟϛ ϴ Ϲ ϷϹ Ϲ ϴ Ϸ  ϴ ϺϹ ϼ  Ͼ Ͼ  ϴ϶Ͼϼ, 

ϸ ϿϺ ϴ ϵ  Ϲ Ϲ ϹϹ 2. 
Ϣ ϹϸϹϿ Ϲ  ϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ Ͼϴ ϴ϶Ͼϼ ϦϢ: 
 

 = ∙ 𝐾 ,                                                                                                     (5.15) 

 
ϷϸϹ  – ϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ Ͼ ϼ ϼϹ ϴ ϴϸϹϺ ϼ ϸϿ  ϦϢ (1,4). 

  = , ∙ / = ,  . 

  



67 
 

Ϣ ϹϸϹϿ Ϲ  ϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ Ͼϴ ϴ ϴϷ ϼ ϼ϶ϴ ϼ : 
 = ∙ . ,                                                                                                      (5.16) 

 = ∙ / = ,  . 

 
ϧ ϴ϶Ͼϴ ϹϿϹ ϦϢ ϼ ϼ ϴϹ  ϴ϶ Ͻ ϼϿϼ ϵ Ͽ Ϲ ϴϾ ϼ ϴϿ Ϸ  ϼϻ ϸ϶  

Ͽ Ϲ  ϻ ϴ Ϲ ϼϽ. ϥϿϹϸ ϶ϴ ϹϿ , ϴ϶Ͼϴ ϴ϶ ϴ: 
 . = ,  . 
 
ϘϴϿϹϹ Ϲ Ϲ϶ ϸϼ  ϹϹ ϶ ϼ ϹϿ Ϲ Ϲϸϼ ϼ : 
 .∗ = .. ,                                                                                                   (5.17) 

 .∗ = ,, = ,  . .  
 
Ϣ ϹϸϹϿ Ϲ  Ͼ ϼ ϼϹ  ϶ ϶ϼ ϹϿ ϼ ϦϢ: 
 

. = 𝐾∙ . ,                                                                                              (5.18) 

 . = / ∙ , = , > , . 

 
5.5.2.    (I∆G) 
 
ϣ ϸ Ͽ ϴ  ϸϼ Ϲ Ϲ ϼϴϿ ϴ  ϻϴ ϼ ϴ ϷϹ Ϲ ϴ ϴ ϶Ͽ Ϲ  ϶ Ͻ 

ϵ ϸϹϽ ϶ ϹϽ ϶ ϶ϼ ϹϿ Ͻ ϻϴ ϼ Ͻ  ϹϺϸ ϴϻ  Ͼ Ͼϼ  
ϻϴ Ͼϴ ϼϽ ϶ ϵ ϾϹ ϷϹ Ϲ ϴ ϴ ϼ ϴ ϹϷ  ϶ ϶ ϸϴ . 

ϛϴ ϼ ϴ ϶ Ͽ Ϲ  Ϲ ϴϻ Ͻ ϼ ϸϾϿ ϴϹ  Ͼ ϴ ϴ ϴ  Ͼϴ 
϶ Ͽϼ ϹϽ  ϶ ϶ ϸϴ  ϴ ϴ ϷϹ Ϲ ϴ ϴ ϼ Ͼ ϴ ϴ ϴ  Ͼϴ ϶ 

ϹϽ ϴϿ  ϶ ϶ ϸϴ . 
ϡ ϼ ϴϿ Ͻ Ͼ ϷϹ Ϲ ϴ ϴ: =  . 
Ϟ ϼ ϼϹ  ϴ ϴ ϼϼ ϴ ϴ ϶ Ͼϴ: = /  . 
1) ϡϴ ϴϿ Ͻ Ͼ ϴϵϴ ϶ϴ ϼ  ϹϸϹϿ Ϲ  ϶ ϶ϼ ϹϿ  ϻϴ ϼ  ϼ 

ϴϿ  ϻ  Ͼϴ . ϖϹϿϼ ϼ ϴ .  ϶ ϵϼ ϴϹ   Ϲ  ϶ ϻ Ϻ ϼ 
ϽϾϼ ϻϴ ϼ   Ͼϴ ϹϵϴϿϴ ϴ ϼ ϴϿ Ϸ  ϹϺϼ ϴ: 

 = ∙ 𝑖 ∙ ,                                                                                  (5.19) 
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ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϸ ϼ ϼ ϴ ϴ ϶ Ͼϴ; 𝑖 = ,  – ϼ ϹϿ ϴ  Ϸ Ϲ  ϴ ϴ ϶ Ͼϴ; 
 = , ∙ , ∙ = ,  . 
 
ϧ ϴ϶Ͼϴ ϴ ϴϿ Ϸ  Ͼϴ ϴϵϴ ϶ϴ ϼ  ϸϼ Ϲ Ϲ ϼϴϿ Ͻ ϻϴ ϼ  

ϷϹ Ϲ ϴ ϴ  Ϲ ϶  Ͽ ϶ϼ : 
 . ∙ ,                                                                                          (5.20) 
 

ϷϸϹ =  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ. 
 . ∙ = ∙ , = ,  . 
 
ϡϹ ϵ ϸϼ  ϶ Ͽ ϼ  ϴ Ϲ  ϴ ϶Ͼϼ ϴ ϴϿ Ϸ  Ͼϴ ϴϵϴ ϶ϴ ϼ  

ϸϼ Ϲ Ϲ ϼϴϿ Ͻ ϻϴ ϼ  ϷϹ Ϲ ϴ ϴ  Ϲ  ϽϾϼ ϻϴ ϼ   Ͼϴ 
Ϲ ϴϻ Ϸ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  ϴ Ϲ ϡϡ ϶ ϼ ϹϿ Ϸ  
ϴ ϴ ϴ: 

 . ∙ ,                                                                                              (5.21) 
 

ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ. 
 . ∙ , = ,  . 
 
Ϝ ϸ  ϼ  ϸ϶  Ͽ ϶ϼϽ, Ϲ ϵ ϸϼ  ϶ ϵ ϴ  ϴϼϵ Ͽ ϹϹ  ϻ ϴ Ϲ ϼ . 

ϥϿϹϸ ϶ϴ ϹϿ , ϴ϶Ͼϴ ϴ ϴϿ Ϸ  Ͼϴ ϴϵϴ ϶ϴ ϼ  ϼ ϼ ϴϹ   ϶  
Ͽ ϶ϼ : 

 . ,   , 
 . . ,                                                                                                      (5.22) 

 . ,  ⁄ = ,  . 

 
ϧ ϴ϶Ͼϴ ϴ ϴϿ Ϸ  Ͼϴ ϴϵϴ ϶ϴ ϼ  ϶ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 

.∗ . , 

 

ϷϸϹ = ,   – ϼ ϴϿ Ͻ Ͼ ϷϹ Ϲ ϴ Ϸ  ϴ ϺϹ ϼ , 
ϼ϶ϹϸϹ Ͻ Ͼ ϼϻ ϹϽ Ϲ ϴ ϴ ϴ Ͼϴ. 
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.∗ ,, = ,  . .  
 
ϣ ϼ ϼ ϴϹ  ϴ϶Ͼ  ϴ ϴϿ Ϸ  Ͼϴ ϴϵϴ ϶ϴ ϼ : 
 .∗ = ,  . .  
 
2) Ϟ ϼ ϼϹ  ϺϹ ϼ   ϹϸϹϿ Ϲ  ϶ ϶ϼ ϹϿ  ϻϴ ϼ  Ͼ 

϶ ϹϺϸϹ ϼ  ϼ ϹϾϴ ϼϼ Ͼϴ ϴϷ ϻϾϼ. ϖϹϿϼ ϼ ϴ  ϶ ϵϼ ϴϹ   Ϲ  
ϽϾϼ ϻϴ ϼ   Ͼ ϶ ϹϵϴϿϴ ϴ, ϶ ϻ϶ϴ  Ϸ Ϲ ϼ 

ϴ ϴ ϶ Ͼϴ ϼ Ͼ϶ ϻ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼ . 
ϠϴϾ ϼ ϴϿ Ͻ Ͼ ϹϵϴϿϴ ϴ ϼ ϶ Ϲ Ϲ  Ϲ ϴϻ  Ͼ Ͼ  

ϻϴ Ͼϴ ϼϼ ϴ϶Ϲ : 
 = ∙ 𝑖 ∙ ∙ . ,                                                              (5.23) 
 

ϷϸϹ  =  – Ͼ ϼ ϼϹ  ϴ Ϲ ϼ ϸϼ Ϲ Ͼ Ͻ ϴ϶Ͽ ϹϽ; 𝑖 = ,  – ϼ ϹϿ ϴ  Ϸ Ϲ  ϴ ϴ ϶ Ͼϴ; = ,  – Ͼ ϼ ϼϹ  ϸ ϼ ϼ ϴ ϴ ϶ Ͼϴ; .  – ϴϾ ϼ ϴϿ Ͻ Ͼ Ϲ Ϲϻ ϴ ϴ  Ͼϴ ϶ Ͽϼ ϹϽ  ϶ ϶ ϸϴ  
ϼ ϶ Ϲ Ϲ  Ϲ ϴϻ  Ͼ Ͼ  ϻϴ Ͼϴ ϼϼ ϶ Ϲ ϼ ϷϹ Ϲ ϴ Ϸ  

ϴ ϺϹ ϼ . 
 . = ′′′′ ∙ ,                                                                                         (5.24) 

 
ϷϸϹ ′′ – ϶Ϲ Ϲ Ϲ ϸ ϴ  ϱϘϥ ϷϹ Ϲ ϴ ϴ  Ϲ Ϲ Ͻ ϼ ϼ ϼ ϴϿ  

Ͽ ϶ϼ , .Ϲ. 
 ′′ = √ φ + 𝑖 φ + ′′ ,                                                              (5.25) 
 

ϷϸϹ 𝑖 φ = √ − φ = , . 
 ′′ = √ φ + 𝑖 φ + ′′ = √ , + , + ,  =  = ,  . ., 
 . = ,, ∙ =  , 

 = ∙ , ∙ , ∙ =  . 
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Ϟ ϼ ϼϹ  ϺϹ ϼ  ϶ ϵϼ ϴϹ  ϼϻ Ͽ ϶ϼ : 
 > ∙

,                                                                                             (5.26) 

 
ϷϸϹ =  – Ͼ ϼ ϼϹ  ϽϾϼ, ϼ ϶ϴ ϼϽ Ϸ Ϲ  ϻϴ ϼ , 

ϼϵϿϼϺϹ  ϴ Ϲ ϴ Ͼ ϶ Ϟϛ ϼ Ϲ ϵ ϸϼ Ͻ ϻϴ ϴ ; 
 – Ͼ ϺϹ ϼ  ϶ ϴ ϴ ϼ϶ϴϹ  ϹϺϼ Ϲ. 
 = √ . ∙ . − ∙ ,                                               (5.27) 
 

ϷϸϹ = ° ÷ ° – Ϸ Ͽ ϹϺϸ  ϶ϹϾ ϴ ϼ Ͼ ϶ ϿϹ  ϻϴ ϼ . 
 = √ ∙ − ∙ ° =  , 
 > ∙ = , . 

 
ϣ ϼ ϼ ϴϹ  ϴ϶Ͼ  = , . 
 
3) ϧ ϴ϶Ͼϴ ϴ ϴϿ Ϸ  ϺϹ ϼ : 
 = .∗

,                                                                                                       (5.28) 

 = , , = ,  . .  
 
4) Ϧ ϻ Ͻ Ͼ ϖ ϹϸϹϿ Ϲ  Ͼ  ϼϻϿ ϴ ϴ ϴϾ Ϲ ϼ ϼϾϼ 

ϴϵϴ ϶ϴ ϼ . ϣ ϼ ϶ ϵ Ϲ ϖ ϸ ϿϺ  ϶ Ͽ  Ͽ ϶ϼϹ: 
 

,                                                                                                          (5.29) 
 ,  . .  
 
ϣ ϼ ϼ ϴϹ  ϼ ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϴ϶Ͼϼ ϖ = 1,5 ( ϼ  ϻ ϴ Ϲ ϼϼ Ͽ ϶ϼϹ 

϶ Ͽ Ϲ ). 
ϡϴ ϼ ϾϹ 5.2 ϼ϶ϹϸϹ ϴ ϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵϴ ϶ϴ ϼ  

ϸϼ Ϲ Ϲ ϼϴϿ Ͻ ϻϴ ϼ  ϷϹ Ϲ ϴ ϴ. 
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Ϥϼ Ͼ 5.2 – ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵϴ ϶ϴ ϼ  ϸϼ Ϲ Ϲ ϼϴϿ Ͻ 

ϻϴ ϼ  ϷϹ Ϲ ϴ ϴ 
 
5) ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϴϸϹϺ Ͻ ϴϵ  ϼ ϵ Ͽ ϼ  Ͼϴ  Ͼ Ͼ Ϸ  

ϻϴ Ͼϴ ϼ  ϶ ϻ Ϲ ϸϹϽ ϶ϼ , Ϲϸ ϴ ϼ϶ϴϹ  ϸϼ Ϲ Ϲ ϼϴϿ ϴ  Ͼ ϶ϴ  
Ϲ Ͼϴ. 

  =  · ,                                                                                           (5.30) 
 

ϷϸϹ =  – Ͼ ϼ ϼϹ  ϽϾϼ. 
 

 = 6·2584 = 15504 ϔ. 
 
ϧ ϴ϶Ͼϴ Ϸϴ ϴ Ϲ Ͼϼ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ . .: 
 =  ⁄ = ,  . 

 
ϖ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 ∗ = ,, = ,  . .  
 
ϛϴ ϼ ϴ ϸϹϽ ϶ Ϲ  ϴ ϾϿ Ϲ ϼϹ ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ, ϴ ϶ 

ϵϼ   ϵ  ϴ϶ϴ ϼϽ - Ϲ  ϻϴ ϶ ϶ ϼ ϴ Ͼ Ϻϴ Ϲ ϼ  
ϷϹ Ϲ ϴ ϴ. 

0

0,5

1

1,5

2

0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8

I∆
, 

.Ϲ
.

I , .Ϲ.

ϢϵϿϴ ϴϵϴ ϶ϴ ϼ  ϻϴ ϼ
ϢϵϿϴ

ϵϿ Ͼϼ ϶Ͼϼ

ϢϵϿϴ ϺϹ ϼ

26,57°I .0

I ϢϵϿϴ ϴϵϴ ϶ϴ ϼ  ϦϢ

I B

6
≈
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5.5.3.         (UN 
(UO)) 

 
ϛϴ ϼ ϴ ϵϹ Ϲ ϼ϶ϴϹ  100% ϶ϴ  ϵ Ͼϼ ϴ ϴ ϷϹ Ϲ ϴ ϴ, 

ϴϵ ϴ ϹϷ  ϶ ϹϺϼ Ϲ ϼϻ Ͽϼ ϶ϴ Ϸ  ϵϿ Ͼϴ ϼ Ϲ ϼ Ϲ ϹϷ  ϷϴϿ ϶ϴ ϼ Ϲ Ͼ Ͻ 
϶ ϻϼ  ϼ Ϲ Ͻ ϵ ϶Ϲ  Ϻϸ. 

ϛϴ ϼ ϴ ϶ Ͽ Ϲ ϴ   ϸ϶  Ϸϴ ϶ ϴ ϺϹ ϼ : 
1) ϣϹ ϶ Ͻ Ϸϴ  (U0) ϹϴϷϼ Ϲ  ϴ ϶  ϴ϶Ͽ  ϴ ϺϹ ϼ  

ϿϹ϶ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ U0 ϼ ϻϴ ϼ ϴϹ  85-95% ϶ϼ Ͼ ϶ ϵ Ͼϼ ϴ ϴ  
 ϴϻ  ϶ ϶ ϸ ϶; U0 ϶ϾϿ ϴϹ  ϴ ϴ ϺϹ ϼϹ ϿϹ϶ Ͻ 

ϿϹϸ ϶ϴ ϹϿ ϼ 3U0 Ϧϡ Ͽϼ ϹϽ  ϶ ϶ ϸ ϶ ϷϹ Ϲ ϴ ϴ, ϼϻ Ϲ Ϲ Ϲ 
ϵ Ͼ Ͻ, Ϲϸϼ Ϲ Ͻ  Ϲ Ϲ « ϴϻ Ͼ Ͻ Ϲ Ϸ Ͽ ϼϾ». 

 ϡϴ ϺϹ ϼϹ ϴϵϴ ϶ϴ ϼ  Ϸϴ ϴ ϶ Ͻ Ϸϴ ϼϾϼ ϶ ϵϼ ϴϹ  ϼϻ 
Ͽ ϶ϼ  ϽϾϼ  ϸϹϽ ϶ ϹϷ  ϻ ϴ Ϲ ϼ  ϴ ϺϹ ϼ  ϿϹ϶ Ͻ 

ϿϹϸ ϶ϴ ϹϿ ϼ ϶ Ͻ ϴ  ϵ Ͽ ϶ϿϹ Ϸ  ϿϹϾ ϴ ϼ Ϲ Ͼ Ͻ 
ϼ ϸ Ͼ ϼϹϽ ϼϿ ϶ Ϸ  ϴ ϴ ϴ ϵϿ Ͼϴ  Э . .  ϼ Ϟϛ ϴ ϻϹ Ͽ  ϴ 

Ϲ ϖϡ. 
ϥ Ϲ ϴ ϻϴ Ϲ Ϲ ϼ  ϸϿ  ϹϸϹϿϹ ϼ  ϴ ϺϹ ϼ , ϵ Ͽ ϶ϿϹ Ϸ  

ϿϹϾ ϴ ϼ Ϲ Ͼ Ͻ ϼ ϸ Ͼ ϼϹϽ ϹϺϸ  ϵ Ͼϴ ϼ ϴ ϴ ϴ Ϲϸ ϴ϶ϿϹ ϴ 
ϴ ϼ ϾϹ 5.3. 

 

 
Ϥϼ Ͼ 5.3 – ϥ Ϲ ϴ ϻϴ Ϲ Ϲ ϼ  ϸϿ  ϹϸϹϿϹ ϼ  ϴ ϺϹ ϼ   Э . . 
 
ϥ ϴ ϴ  Ϲ Ͼ  ϴϻ  Ϲ ϼ ϷϹ Ϲ ϴ Ϸ  ϴ ϺϹ ϼ : 
 Σ = + + + ,                                                                             (5.31) 
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 ϗ – Ϲ Ͼ  ϸ Ͻ ϴϻ  ϵ Ͼϼ ϴ ϴ ϷϹ Ϲ ϴ ϴ ϴ ϻϹ Ͽ ; 
Ϧ – Ϲ Ͼ  ϸ Ͻ ϴϻ  ϵ Ͼϼ ϡϡ ϴ ϴ ϴ ϴ ϻϹ Ͽ ; 
 – Ϲ Ͼ  ϼ ϶ ϸϴ  Ϲ ϼ  Ͼ ϻϹ ϿϹ; 

ϖ.ϗ – Ϲ Ͼ  ϷϹ Ϲ ϴ Ϸ  Ͼ ϿϹϾ ϴ 10,5 Ͼϖ. 
 Σ = , + , + , + , = , ⁄ . 
 
ϡϴ ϺϹ ϼϹ ϿϹ϶ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϴ ϶ ϶ ϸϴ  ϷϹ Ϲ ϴ ϴ ϼ 

ϸ ϴϻ  ϻϴ Ͼϴ ϼ  ϴ Ϲ 110 Ͼϖ: 
  Э . = ∙ ∙ + 𝛴,                                                                          (5.32) 

 
ϷϸϹ  – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴ ϹϸϹϿϹ ϼϹ ϴ ϺϹ ϼ    ϵ ϾϹ 
ϖϡ ϴ ϴ ϴ. ϘϿ  ϴ ϴ ϶, ϴϵ ϴ ϼ   ϷϿ ϻϴϻϹ ϿϹ Ͻ 

ϹϽ ϴϿ , = , ; 
 – Ϲ Ͼ  ϹϺϸ  ϵ Ͼϴ ϼ ϶ ϹϷ  ϼ ϼϻ ϹϷ  ϴ ϺϹ ϼ  ϸ Ͻ 

ϴϻ  ϴ ϴ ϴ, = , ; 
 – ϴ ϺϹ ϼϹ ϿϹ϶ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϼ ϻϴ Ͼϴ ϼϼ ϴ ϻϹ Ͽ  ϴ 
Ϲ ϶ ϹϷ  ϴ ϺϹ ϼ  ϴ ϴ ϴ. 

 = ⋅ .√ ,                                                                                               (5.33) 

 = ∙ √ = ,  , 

  . = , ∙ , ∙  ∙ ,, + , = ,  . 

 
ϥ ϴ Ͻ Ϲ Ͼ Ͻ Ͼ Ϲ ϼ 10,5 Ͼϖ: 
 = √ ∙ ∙ 𝜔 ∙ Σ,                                                                                      (5.34) 
 

ϷϸϹ  – Ͽϼ ϹϽ Ϲ ϴ ϺϹ ϼϹ ϷϹ Ϲ ϴ ϴ, Ͼϖ; 𝜔 – ϼϾϿϼ Ϲ Ͼϴ  ϴ ϴ, 𝜔 = ∙ ∙ =  / . 
 = √ ∙ , ∙ ∙ ∙ , = ,  ϔ. 
 
ϡϴ ϺϹ ϼϹ ϴϵϴ ϶ϴ ϼ  ϻϴ ϼ  ϹϸϹϿϼ  ϼϻ ϶ ϴϺϹ ϼ : 
 ∙  Э . ,                                                                                          (5.35) 

 
ϷϸϹ Ϟϡ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ; 

 – Ͼ ϼ ϼϹ  ϴ ϴ ϼϼ Ϧϡ; 



74 
 

Ϟϖ = ,  – Ͼ ϼ ϼϹ  ϶ ϻ϶ ϴ ϴ. 
 ,, ∙  ∙ ,, √ ∙ ,⁄  = ,  . 

 
 ϼ ϹϹ  ϴ϶Ͼ  ϴϵϴ ϶ϴ ϼ   ϴ ϺϹ ϼ  ϿϹ϶ Ͻ 

ϿϹϸ ϶ϴ ϹϿ ϼ, ϹϷ Ͽϼ Ϲ  ϶ ϸϼϴ ϴϻ Ϲ  5 ϸ  20 ϖ. 
ϣ ϼ ϼ ϴϹ  ϿϹϸ ϼϹ ϴ϶Ͼϼ:    ϴ϶Ͼ Ͻ 5 ϖ  ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 

9,0  ϸϹϽ ϶ Ϲ  ϴ ϼϷ ϴϿ;   ϴ϶Ͼ Ͻ 10 ϖ ϼ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 0,5   
ϸϹϽ ϶ϼϹ  ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ 
Ϸϼϸ ϷϹ Ϲ ϴ ϴ ϼ ϶ ϾϿ ϴ ϹϿ , ϴ ϶Ͼϴ ϵϼ  ϼ ϵ  ϴ϶ϴ ϼϽ -

Ϲ  ϻϴ ϶ ϶. 
2) ϖ Ͻ Ϸϴ   ϹϴϷϼ Ϲ  ϴ Ϲ ϼϹ ϴ ϺϹ ϼϹ Ϲ ϹϽ 

Ϸϴ ϼϾϼ ϶ ϹϽ ϴϿϼ ϼ ϴ ϶ ϶ ϸϴ  ϷϹ Ϲ ϴ ϴ ϼ ϻϴ ϼ ϴϹ  ϸϾϴ 30% ϶ϼ Ͼ ϶ 
ϵ Ͼϼ ϴ ϴ   ϹϽ ϴϿϼ. 

ϘϿ  Ϸϴ ϴ  ϴ϶Ͼϴ  Ͼ ϼ ϼϹ  ϺϹ ϼ  ϹϷ Ͽϼ Ϲ   1 ϸ  
3. 

Ϥϴ ϼϹ  ϹϽ ϴϿϼ ϷϹ Ϲ ϴ ϴ ϸ  Ϲ ϴ ϻϴ Ͼϴ ϼ  ϶ ϵ ϾϹ ϴ ϴ 
ϻϴ϶ϼ ϼ   : 

 = + ,                                                                                                         (5.36) 

 
ϷϸϹ  – Ͼ ϼ ϼϹ  ϺϹ ϼ  Ϸϴ ϴ . 

 = ∙ − ∙𝛼𝛼 ,                                                                                               (5.37) 

 
ϷϸϹ  – Ϲ ϵ ϸϼ Ͻ Ͼ ϼ ϼϹ  ϶ ϶ϼ ϹϿ ϼ, ϼ ϼ ϴϹ  ϴ϶  2; 

 – ϸ Ͽ  ϶ϼ Ͼ ϶ ϴ ϴ ϷϹ Ϲ ϴ ϴ   ϹϽ ϴϿϼ, Ϲ ϻϴ ϼ Ϲ  
Ϸϴ  . 

 = ∙ ,                                                                                                     (5.38) 

 
ϷϸϹ  – ϴ ϺϹ ϼϹ ϴϵϴ ϶ϴ ϼ  Ϸϴ ϴ , ϖ. 

 = ∙ = , , 

 = ∙ − ∙ ,, = , , 

 = , + = , . 
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ϣ ϼ = ,  Ϸϴ   ϴϵ ϴϹ  ϹϿϹϾ ϼ϶  ϼ ϻϴ ϼ ϴϹ  28,6 % ϵ Ͼϼ 
ϴ ϴ   ϹϽ ϴϿϼ. 

ϛϴ ϼ ϴ  ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 0,5  ϸϹϽ ϶ Ϲ  ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  
ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ ϼ ϴ ϶ ϵϼ   ϵ  ϴ϶ϴ ϼϽ - Ϲ  
ϻϴ ϶ ϶. 

 
5.5.4.     (U1>), (U2>) 
 
1) ϣϹ ϶ϴ  Ϲ  ϻϴ ϼ  U1> Ϲϸ ϴϻ ϴ Ϲ ϴ ϸϿ  ϻϴ ϼ   ϶ Ϲ ϼ  

ϴ ϺϹ ϼ  ϴ ϴ ϶ ϹϺϼ Ϲ Ͽ Ϸ  ϸϴ. 
 
ϧ ϴ϶Ͼϴ U1> ϴ ϼ ϶ϴϹ : 
 = , ∙ . ,                                                                                              (5.39) 

 
ϷϸϹ .  – ϼ ϴϿ Ϲ ϴ ϺϹ ϼϹ ϴ ϴ ϷϹ Ϲ ϴ ϴ; 

 – Ͼ ϼ ϼϹ  ϴ ϴ ϼϼ ϴ ϴ ϴ ϴ ϺϹ ϼ . 
 = , ∙ / =  . 

 
2) ϖ ϴ  Ϲ  ϻϴ ϼ  U2> Ϲϸ ϴϻ ϴ Ϲ ϴ ϸϿ  ϻϴ ϼ   ϶ Ϲ ϼ  

ϴ ϺϹ ϼ  ϴ ϴ Ϸϼϸ ϷϹ Ϲ ϴ ϶ ϶ ϹϺϼ ϴ  ϹϻϾ Ϸ  ϵ ϴ ϴϷ ϻϾϼ. 
 
ϧ ϴ϶Ͼϴ ϻϴ ϼ  U2> ϴ ϼ ϶ϴϹ : 
 = , ∙ . ,                                                                                              (5.40) 

 = , ∙ / =  . 

 
ϧ ϴ϶Ͼϴ Ϸϴ ϴ Ͼϴ, Ͼ Ͽϼ ϹϷ  ϶ϼϹ Ͼϴ ϶ Ϲ ϼ ϷϹ Ϲ ϴ ϴ 

ϼ ϴ Ϲ 110 Ͼϖ ϼ ϼ ϴϹ  ϼ ϼ ϴϿ Ͻ ϼ ϴ϶ Ͻ , ∙ . 
ϛϴ ϼ ϴ ϸϹϽ ϶ Ϲ  ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ. 
ϖ ϸϹ ϺϾ  ϶ Ϲ Ϲ ϼ ϴϵϴ ϶ϴ ϼ  Ϲ ϶ Ͻ Ϲ ϼ ϻϴ ϼ  ϼ ϼ ϴϹ  

ϴ϶ Ͻ 1 , ϶ Ͻ Ϲ ϼ 0,5 . 
 
5.5.5.      

      (I2) 
 
ϛϴ ϼ ϴ Ϲϸ ϴϻ ϴ Ϲ ϴ ϸϿ  ϿϼϾ϶ϼϸϴ ϼϼ Ϲϸ ϼ  Ϲ ϹϷ ϻ Ͼ 

ϷϹ Ϲ ϴ ϴ Ͼϴ ϼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϼ ϶ Ϲ ϼ  Ϲ ϼ Ϲ ϼ  
ϹϺϸ ϴϻ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼ  ϼ ϸ Ϸϼ  Ϲ ϼ Ϲ ϼ  ϹϺϼ ϴ  
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Ϲ Ϸ ϼ Ϲ , ϴ ϴϾϺϹ ϼ Ϲ ϼ Ϲ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼ  ϶ ϴ  
ϷϹ Ϲ ϴ Ϲ. 

 
ϛϴ ϼ ϴ ϹϴϷϼ Ϲ  ϴ ϼ ϹϿ Ͻ Ͼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ∗: 
 ∗ = ,                                                                                                          (5.41) 

 
ϷϸϹ  – Ͼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϶ Ϲ ϶ϼ Ͻ Ϲ ϼ ϷϹ Ϲ ϴ ϴ; 

 – ϼ ϴϿ Ͻ Ͼ ϷϹ Ϲ ϴ ϴ ϶ Ϲ ϶ϼ Ͻ Ϲ ϼ. 
Ϙ ϼ ϴ  ϸϿϼ ϹϿ  Ϲ ϼ Ϲ ϼ Ϸ  ϹϺϼ ϴ ϼ Ϲϼϻ Ϲ  

ϻ ϴ Ϲ ϼϼ Ͼϴ  ϴ ϴϾ Ϲ ϼϻ Ϲ  ϶ ϴϺϹ ϼϹ : 
 = ∗ ,                                                                                                     (5.42) 

 
ϷϸϹ A = 30 – ϴ ϴ Ϲ , ϻϴϸϴ Ͻ ϻϴ϶ ϸ -ϼϻϷ ϶ϼ ϹϿϹ . 

ϛϴ ϼ ϴ ϶ϾϿ ϴϹ  ϶ Ϲϵ  ϿϹϸ ϼϹ Ϸϴ : 
1) ϥϼϷ ϴϿ Ͻ Ϸϴ  , ϴϵϴ ϶ϴ ϼϽ ϼ ϶ϹϿϼ Ϲ ϼϼ Ͼϴ  ϶ Ϲ 

ϻ ϴ Ϲ ϼ  ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ   Ϲϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ (ϸϹϽ ϶ Ϲ  
ϴ ϼϷ ϴϿ). ϥ ϷϿϴ  Ͼϴϻϴ ϼϽ ϻϴ϶ ϸϴ-ϼϻϷ ϶ϼ ϹϿ  Ϡϣ-ϻϴ ϼ  ϡϣϣ ϱϞϤϔ Ͼ 
ϴϵϴ ϶ϴ ϼ  ϼϷ ϴϿ Ϸ  Ϸϴ ϴ ϸ ϿϺϹ  ϵ  Ϲ ϶ Ϲ ϸϿϼ ϹϿ  ϸ ϼ Ϸ  
Ͼϴ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϸϿ  ϻϴ ϼ ϴϹ Ϸ  ϷϹ Ϲ ϴ ϴ. ϦϴϾ ϾϴϾ 

϶  ϸϴ Ϲ ϸ ϼ Ϸ  Ͼϴ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϶ ϵ Ͼϴ  
ϷϹ Ϲ ϴ ϴ ϶ ϴ Ϲ Ϲ ϼ ϼ ϴϹ  Ϲϵ ϶ϴ ϼ  ϣϦϱ Ͼ ϸ ϼ  ϶  Ͼϴ 

ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ. ϘϿ  ϷϹ Ϲ ϴ ϶  Ͼ ϶Ϲ  ϿϴϺϸϹ ϼϹ  
ϵ Ͼ Ͼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ Ϲ ϸ ϿϺϹ  Ϲ϶ ϴ  14%  

ϼ ϴϿ Ϸ  Ͼϴ ϷϹ Ϲ ϴ ϴ ϶ Ϲ ϶ϼ Ͻ Ϲ ϼ. 
ϣ ϼ ϼ ϴϹ  ϴ϶Ͼ  ϼϷ ϴϿ Ϸ  Ϸϴ ϴ: 
 = , ∙ ,                                                                                          (5.43) 
 = , ∙ = ,  . 
 
ϧ ϴ϶Ͼϴ ϼϷ ϴϿ Ϸ  Ϸϴ ϴ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ 

ϴ ϴ ϴ Ͼϴ: 
 =  ,                                                                                               (5.44) 

 = ,/ = ,  . 

 
2) ϣ Ͼ ϶ Ͻ Ϸϴ   ϴϵϴ ϶ϴϹ  ϵϹϻ ϶ ϸϹ ϺϾϼ ϶ Ϲ Ϲ ϼ ϼ 

϶ϹϿϼ Ϲ ϼϼ ϻ ϴ Ϲ ϼ   ϶ Ϲ ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ  ϼ Ϲ ϶Ͽ Ϲ  Ͼ 
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ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ. Ϧ Ͼ ϴϵϴ ϶ϴ ϼ  Ͼ ϶ Ϸ  Ϸϴ ϴ ϶ ϵϼ ϴϹ   
Ͽ ϶ϼ  ϵϹ Ϲ Ϲ ϼ  ϴϸϹϺ Ϸ  Ͼϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ. 

ϣ ϼ Ͽ ϶ϼϼ,  ϸ ϼ Ͻ Ͼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ∗ =,  . . − ϸϹϿϴϹ  ϴ Ϲ  ϸ ϼ Ͻ ϸϿϼ ϹϿ ϼ Ϲ ϼ Ϲ ϼ Ϸ  ϹϺϼ ϴ 
ϼ Ϲϼϻ Ϲ  ϻ ϴ Ϲ ϼϼ Ͼϴ : 

 = , =  . 

 
ϧ ϴ϶Ͼ  Ͼ ϶ Ϸ  Ϸϴ ϴ ϶ ϵϼ ϴϹ   Ͽ ϶ϼ  ϴϸϹϺ Ϸ  Ͼϴ 

ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϼ : 
 ∗ = ∗

,                                                                                                    (5.45) 

 
ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ. 

 ∗ = , , = ,  . .  
 
ϣ ϼ ϶ ϵ ϴ  ϻ ϴ Ϲ ϼϼ ϴ϶Ͼϼ Ͼ ϶ Ϸ  Ͼϴ ϶ Ϲ  ϴϾ ϼ ϴϿ Ͻ 

ϸϿϼ ϹϿ ϼ Ϲ ϹϷ ϻϾϼ ϴ϶Ͽ Ϲ  ϴ϶  Т =  . , ϼ  
ϴ Ϲ ϴ  ϸϿϼ ϹϿ  Ϲ ϹϷ ϻϾϼ ϺϹ  ϵ  ϶ϹϿϼ Ϲ ϴ: 

 = ∗ ,                                                                                             (5.46) 

 = , ≈  . 

 
ϣ  Ͼϴϻϴ ϼ  ϻϴ϶ ϸϴ-ϼϻϷ ϶ϼ ϹϿ  Ϡϣϛ ϡϣϣ ϱϞϤϔ ϼ ϼ ϴϿ Ϲ ϶ Ϲ  

ϴϵϴ ϶ϴ ϼ  ϻϴ ϼ  ϼ ϼ ϴϹ : 𝑖 = ,  . 
3) Ϝ ϹϷ ϴϿ Ͻ Ϸϴ  ϴϵϴ ϶ϴϹ  ϼ ϸϴϿϹ  Ϲ ϼ Ϲ ϼ  

ϹϺϼ ϴ , ϶ Ϻϸϴ ϼ  Ͼϴ ϼ Ϲ ϹϷ ϻϾϼ  c ϻϴ϶ϼ ϼ Ͻ  Ͼϴ 
϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ, ϹϸϹϿ Ϲ Ͻ ϴ϶ Ϲ ϼϹ : 

 = ∗ ,                                                                                                        (5.47) 

 = = ∗ ∙ .                                                                                      (5.48) 
 
Ϙ ϼ ϴ  ϸϿϼ ϹϿ  ϹϾϴ ϼ  Ͼ ϶ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ 

϶ ϷϹ Ϲ ϴ Ϲ Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 5.7. 
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ϦϴϵϿϼ ϴ 5.7 – Ϙ ϼ ϴ  ϸϿϼ ϹϿ  ϹϾϴ ϼ  Ͼ ϶ ϵ ϴ Ͻ 
ϿϹϸ ϶ϴ ϹϿ ϼ ϶ ϷϹ Ϲ ϴ Ϲ 

  
   

 
I2/I , .  

1,0 0,6 0,5 0,4 0,3 0,2 0,12 

ϘϿϼ ϹϿ ,  30 83 120 188 333 750 1531 

 
ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϻϴ ϼ  ϵ ϴ Ͻ 

ϿϹϸ ϶ϴ ϹϿ ϼ  Ϲ ϼ Ϲ ϼ  Ϲ ϹϷ ϻ Ͼ ϼ ϶ Ϲ ϼ  
Ϲ ϼ Ϲ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ (I2) Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼ ϾϹ 5.4. 

 

 
Ϥϼ Ͼ 5.4 – ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϻϴ ϼ  ϵ ϴ Ͻ 

ϿϹϸ ϶ϴ ϹϿ ϼ  Ϲ ϼ Ϲ ϼ  Ϲ ϹϷ ϻ Ͼ ϼ ϶ Ϲ ϼ  
Ϲ ϼ Ϲ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ (I2) 

 
Ϝ ϸ  ϼϻ ϴ ϴϾ Ϲ ϼ ϼϾϼ ϴϵϴ ϶ϴ ϼ  ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϶ Ϲ  

ϴϵϴ ϶ϴ ϼ  ϼ ϼ ϴϹ : tϠϜϡ. = 0,5 , tϠϔϞϥ. = 1531 . 
Ϝ ϹϷ ϴϿ Ͻ Ϸϴ  ϼ ϼ ϼ Ϲ  Ϲ  ϴϷ Ϲ϶ϴ ϴ ϷϹ Ϲ ϴ ϴ  

Ͽϼ ϹϽ  ϻϴϾ  ϼ Ϲ  ϿϴϺϸϹ ϼ  ϴ ϷϹ Ϲ ϴ ϴ ϿϹ ϴ Ϲ ϼ  
Ϲ ϹϷ ϻϾϼ  Ͼ Ϲ ϼϴϿ  ϻϴϾ . Ϝ ϹϷ ϴϿ Ͻ Ϸϴ  ϸϹϽ ϶ Ϲ  ϴ 
ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ. ϣ ϼ  ϹϺ Ͼ 

϶ Ϲ Ϲ ϼ, ϻϴ Ͼ Ͻ Ϲ ϹϷ Ϲ϶ ϷϹ Ϲ ϴ ϴ ϼϺϴϹ   ϴϾ ϼ ϴϿ  ϸ ϼ Ͻ 
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϶ϹϿϼ ϼ  ϸ  0,135  Ͻ ϶ϹϿϼ ϼ , Ͽ ϶  ϴϻ ϶ϴϹ  ϶ Ϲ Ϲ Ϲ  « Ͽ Ϸ  
ϿϴϺϸϹ ϼ » (I Ͽ). ϱ  ϴ ϴ Ϲ  ϶ ϴ϶Ͽ Ϲ  ϷϿϴ  Ͼϴϻϴ ϼ  ϻϴ϶ ϸϴ-

ϼϻϷ ϶ϼ ϹϿ . 
 =  . .∗ ,                                                                                            (5.49) 

 
ϷϸϹ  . .∗  – ϸϿϼ ϹϿ  ϸ ϼ Ͻ Ͼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ, .Ϲ., 
(  . .∗ = ∗ = ,  . . ). 

ϖ ϴ Ϲ  Ͽ ϴϹ ϴ϶Ͼϴ ϶ Ϲ Ϲ ϼ Ͽ Ϸ  ϿϴϺϸϹ ϼ  ϵ ϸϹ  ϴ϶ ϴ 1531 
ϹϾ. 

4) Ϣ Ϸϴ  Ͼ ϶ Ͻ Ϲ Ͼϼ  ϴϵϴ ϶ϴϹ   Ϲϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ 
϶ Ϲ Ϲ ϼ ϼ ϶ϹϿϼ Ϲ ϼϼ Ͼϴ  ϶ Ϲ ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ  Ϸϴ ϴ ϼ ϶Ͽ Ϲ  
ϻϴ ϼ Ͻ  ϶ Ϲ ϼ  Ϲ ϼ Ϲ ϼ  Ͼ Ͼϼ  ϻϴ Ͼϴ ϼϽ. 

Ϧ Ͼ ϴϵϴ ϶ϴ ϼ  Ϸϴ ϴ Ϲ Ͼϼ ϹϸϹϿ Ϲ  ϼϻ ϿϹϸ ϼ  Ͽ ϶ϼϽ: 
 ϼϻ Ͽ ϶ϼ  Ϲϸ ϶ ϴ Ϲ ϼ  Ϲ ϹϷ Ϲ϶ϴ ϴ ϼ ϹϾϴ ϼϼ Ͼϴ 

ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ; 
 ϼϻ Ͽ ϶ϼ  ϵϹ Ϲ Ϲ ϼ  ϶ ϶ϼ ϹϿ ϼ ϼ ϸ϶ ϴϻ  Ͼ Ͼ  

ϻϴ Ͼϴ ϼϼ ϴ ϼ ϴ  ϖϡ ϵϿ Ͼϴ ϼ ϴ ϸ ϼ  Bϟ; 
 ϼϻ Ͽ ϶ϼ  ϷϿϴ ϶ϴ ϼ   ϶ ϶ϼ ϹϿ ϼ ϼ ϶ Ϲ Ϲ ϼ ϸϹϽ ϶ϼ   

ϻϴ ϼ ϴ ϼ BJI. 
ϣ  Ϲ ϶  Ͽ ϶ϼ : ϶ ϵ  Ͼϴ ϴϵϴ ϶ϴ ϼ  ϼϻ϶ ϸϼ   Ͼ ϼ϶ Ͻ 

ϹϸϹϿ Ͻ ϸϿϼ ϹϿ ϼ ϹϾϴ ϼ  Ϲ Ϲϻ ϷϹ Ϲ ϴ  Ͼ ϶ ϵ ϴ Ͻ 
ϿϹϸ ϶ϴ ϹϿ ϼ. 

ϣ  ϶  Ͽ ϶ϼ :  Ͽ ϶ϼ  ϵϹ Ϲ Ϲ ϼ  ϶ ϶ϼ ϹϿ ϼ Ͼ 
϶ ϹϺϸϹ ϼ  ϶ Ͼ Ϲ Ͽϼ ϼϽ 110 Ͼϖ ϼ ϾϿ Ϲ ϼϼ ϶ ϾϿ ϴ ϹϿϹϽ ϴ 

ϼ϶ Ͽ Ϻ  Ͼ Ϲ ϖϟ ϼ ϴϵ Ϲ ϶ Ϲ  ϷϹ Ϲ ϴ ϶. 
 ∗ . . ,                                                                                                 (5.50) 

 
ϣ ϼϻ϶ϹϸϹ  ϴ Ϲ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  ϶ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 . =  , 
 . = ,  , 
 . =  , 
 . = √ ∙ . ,                                                                                               (5.51) 

 . = ∙√ ∙ , =  , 
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. = √ ∙ . ,                                                                                                (5.52) 

 . = ∙√ ∙ =  , 

 . .∗ =  ′′ ∙ ∙ .. ,                                                                              (5.53) 

 . .∗ = , ∙ , ∙ , = ,  . ., 
 − . .∗ = % ∙ ∙ .. ,                                                                           (5.54) 

 − . .∗ = , ∙ ∙ = ,  . ., 
  .∗ = X ∙ ∙ .. ,                                                                                 (5.55) 

  .∗ = , ∙ , ∙ , = ,  . ., 
 . . . .∗ = ∗𝑋 . .∗ +𝑋 − . .∗ + 𝑋  .∗ +𝑋 − . .∗ ,                                                  (5.56) 

 . . . .∗ = , + , + , + , = ,  . .  
 
ϣϹ Ϲ϶ϹϸϹ  ϶ ϼ Ϲ ϶ϴ Ϲ Ϲϸϼ ϼ : 
 . . . . . . = . . . .∗ ∙ . ,                                                                                     (5.57) 
 . . . . . . = , ∙ =  . 
 
ϘϴϿϹϹ ϼ϶ϹϸϹ  Ͼ Ͼ ϼϻ ϹϽ Ϲ ϴ ϴ ϴ Ͼϴ: 
 

 . . . . . . = . . . . . .
,                                                                                               (5.58) 

  . . . . . . = / = ,  . 

 
ϖ ϶Ϲ ϶ϼϼ  Ͼϴϻϴ ϼ ϼ ϻϴ϶ ϸϴ-ϼϻϷ ϶ϼ ϹϿ  ϼ ϹϾ ϼ ϶ϴ ϼϼ 

ϼ ϼ ϴϹ  ϴ϶Ͼ  Ϲ Ͼϼ ϼϻ ϸϼϴ ϴϻ ϴ , − , ∙ . ϣ ϼ  
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Ͼ ϼ ϼϹ  ϶ ϶ϼ ϹϿ ϼ Ϟ  > 1,2. ϣ ϼ ϼ ϴϹ  ϴ϶Ͼ  , ∙ , .Ϲ, 0,8 
.Ϲ.: 

  . . = ,  ∙ , = ,  . 
 
ϘϴϿϹϹ ϶ ϸϼ  ϶Ϲ Ͼ   Ͼ ϼ ϼϹ  ϶ ϶ϼ ϹϿ ϼ: 
 =  . . . . . .

 . . , ,                                                                                          (5.59) 

 = ,, = , > , . 

 
ϣ  Ϲ Ϲ  Ͽ ϶ϼ  Ͼ ϴϵϴ ϶ϴ ϼ  ϶ ϵϼ ϴϹ  ϼ ϸ  ϼϻ 

ϷϿϴ ϶ϴ ϼ   ϶ ϶ϼ ϹϿ ϼ  ϹϻϹ ϶ ϼ ϻϴ ϼ ϴ ϼ Ͽϼ ϼϼ. ϖ ϶ ϻϼ  
϶ϼϹ  Ϲ ϵ ϸϼ  ϸϴ  ϼ ϼ ϴϹ  ϴ϶Ͼ  ϴϵϴ ϶ϴ ϼ   ϶  

Ͽ ϶ϼ   . . = ,  . . 
Ϣ Ϲ Ͼϴ ϸϹϽ ϶ Ϲ   ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 8,0  ϴ ϾϿ Ϲ ϼϹ Ϭϥϖ 110 Ͼϖ, 

 ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 8,5  ϴ ϾϿ Ϲ ϼϹ ϵϿ  ϶ ϾϿ ϴ ϹϿϹϽ 110 Ͼϖ ϼ 
϶ ϾϿ ϴ ϹϿϹϽ Ϧϥϡ,  ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 9,0  ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  
ϷϹ Ϲ ϴ ϴ ϼ Ϸϴ Ϲ ϼϹ ϿϹϽ. 

 
5.5.6.     (I1) 
 
ϛϴ ϼ ϴ Ϲϸ ϴϻ ϴ Ϲ ϴ ϸϿ  ϿϼϾ϶ϼϸϴ ϼϼ Ϲϸ ϼ  Ϲ ϹϷ ϻ Ͼ ϵ Ͼ 

ϴ ϴ. ϛϴ ϼ ϴ ϶ Ͽ Ϲ ϴ  ϻϴ϶ϼ ϼ Ͻ  Ͼϴ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ ϼ ϸϹ Ϻϼ  
ϿϹϸ ϼϹ Ͼ ϴϿ Ϲ Ϸϴ : 

1) ϥϼϷ ϴϿ Ͻ Ϸϴ , ϴϵϴ ϶ϴ ϼϽ  Ϲϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 
ϼ ϶ϹϿϹ Ϲ ϼϼ Ͼϴ ϶ Ϲ ϻ ϴ Ϲ ϼ  ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ  ϼ ϸϹϽ ϶ ϼϽ ϶ 
Ϲϸ Ϲϸϼ ϹϿ  ϼϷ ϴϿϼϻϴ ϼ . 

ϧ ϴ϶Ͼϴ ϼϷ ϴϿ Ϸ  Ϸϴ ϴ: 
  . = ∙

,                                                                                              (5.60) 

 
ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ; = ,  – Ͼ ϼ ϼϹ  ϶ ϻ϶ ϴ ϴ. 

  . = , ∙, = ,  . 

 
ϧ ϴ϶Ͼϴ ϼϷ ϴϿ Ϸ  Ϸϴ ϴ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ 

ϴ ϴ ϴ Ͼϴ: 
 



82 
 

 . =  .,                                                                                              (5.61) 

  . = ,⁄ = ,  . 

 
ϖ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 

 .∗ =  .,                                                                                                 (5.62) 

  .∗ = ,, = ,  . .  
 
2) ϣ Ͼ ϶ Ͻ Ϸϴ , ϴϵϴ ϶ϴ ϼϽ ϵϹϻ ϶ ϸϹ ϺϾϼ ϶ Ϲ Ϲ ϼ ϼ ϶ϹϿϼ Ϲ ϼϼ 

Ͼϴ ϶ Ϲ ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ  ϼ Ϲ ϶Ͽ ϼϽ Ͼ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ. 
ϧ ϴ϶Ͼϴ Ͼ ϶ Ϸ  Ϸϴ ϴ: 
  . = ∙

,                                                                                               (5.63) 

  . = , ∙, = ,  . 

 
ϧ ϴ϶Ͼϴ Ͼ ϶ Ϸ  Ϸϴ ϴ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ ϴ ϴ ϴ 

Ͼϴ: 
  . =  .,                                                                                              (5.64) 

  . = ,⁄ = ,  . 

 
ϖ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 

 .∗ =  .,                                                                                              (5.65) 

  .∗ = ,, = ,  . .  
 
3) Ϝ ϹϷ ϴϿ Ͻ Ϸϴ  ϴϵϴ ϶ϴϹ   ϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ. 
ϧ ϴ϶Ͼϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϹϸϹϿ Ϲ   ϼ ϹϷ ϴϿ Ͻ 

Ϲ ϹϷ ϻ Ͻ ϴ ϴϾ Ϲ ϼ ϼϾϹ ϵ Ͼϼ ϴ ϴ, ϼ϶ϹϸϹ Ͻ ϶ ϴϵϿϼ Ϲ 5.8. 
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ϦϴϵϿϼ ϴ 5.8 – ϧ ϴ϶Ͼϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ, ϹϸϹϿ Ϲ ϴ   ϼ ϹϷ ϴϿ Ͻ 
Ϲ ϹϷ ϻ Ͻ ϴ ϴϾ Ϲ ϼ ϼϾϹ ϵ Ͼϼ ϴ ϴ 

 
 𝑰 𝑰⁄ , 

. . 
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

ϘϿϼ ϹϿ  
Ϲ ϹϷ ϻϾϼ,  

3800 1200 450 340 280 160 80 3 1 

 
ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϻϴ ϼ   ϼ Ϲ ϼ  

Ϲ ϹϷ ϻ Ͼ  Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼ ϾϹ 5.5. 
 

 
Ϥϼ Ͼ 5.5 – ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴϻϴ ϼ   ϼ Ϲ ϼ  

Ϲ ϹϷ ϻ Ͼ I1 
 
Ϝ ϹϷ ϴϿ Ͻ Ϸϴ  ϻϴ ϼ  Ϲ Ϲϻ ϾϿ ϴ ϼϽ Ϸϴ  ϸϹϽ ϶ Ϲ  ϴ 

ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ. ϧ ϴ϶Ͼϴ ϶ ϸϹ ϺϾϼ 
϶ Ϲ Ϲ ϼ ϾϿ ϴ ϹϷ  Ϸϴ ϴ ϼ ϼ ϴϹ  ϼ ϼ ϴϿ Ͻ ϼ ϴ϶ Ͻ 0,01 . 

4) Ϣ Ϸϴ  Ͼ ϶ Ͻ Ϲ Ͼϼ, ϴϵϴ ϶ϴ ϼϽ  Ϲϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ 
϶ Ϲ Ϲ ϼ ϼ ϶ϹϿϼ Ϲ ϼϼ Ͼϴ ϶ Ϲ ϻ ϴ Ϲ ϼ  ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ . 

ϧ ϴ϶Ͼϴ Ϸϴ ϴ Ϲ Ͼϼ: 
  = ∙

,                                                                                                   (5.66) 

  = , ∙, = ,  . 
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ϧ ϴ϶Ͼϴ Ϸϴ ϴ Ϲ Ͼϼ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ ϴ ϴ ϴ 
Ͼϴ: 

  =  ,                                                                                                     (5.67) 

  = ,⁄ = ,  . 

 
ϖ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 

 ∗ =  ,                                                                                                     (5.68) 

  ∗ = ,, = ,  . .  
 
ϫ ϶ ϶ϼ ϹϿ  ϻϴ ϼ  ϶Ϲ Ϲ  ϼ Ϲ ϴϻ  Ϟϛ ϴ ϼ ϴ  ϖϡ 

ϵϿ Ͼϴ ϶ ϴ ϶ϼ϶ Ϲ  ϹϺϼ Ϲ Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ : 
 . .∗ = ∗𝑋 . .∗ +𝑋 − . .∗ ,                                                                                   (5.69) 

 . .∗ = , + , = ,  . , 

 = . .∗
 ∗ , ,                                                                                              (5.70) 

 = ,, = , > , . 

 
Ϧ Ͼ ϶ϴ  Ϲ Ͼϴ ϶ Ͽ Ϲ ϴ  Ͼ   ϼ ϼ ϴϿ  ϴ ϺϹ ϼ  <. 
ϡϴ ϺϹ ϼϹ ϴϵϴ ϶ϴ ϼ  ϼ  ϴ϶ : 
 = , ∙ .∙ = , ∙, ∙ = ,  .                                                         (5.71) 

 
Ϣ Ϲ Ͼϴ ϸϹϽ ϶ Ϲ   ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 8,0  ϴ ϾϿ Ϲ ϼϹ Ϭϥϖ 110 Ͼϖ, 

8,5  ϴ ϵϿ  ϶ ϾϿ ϴ ϹϿϹϽ 110 Ͼϖ ϼ ϶ ϾϿ ϴ ϹϿϹϽ Ϧϥϡ,  ϶ ϸϹ ϺϾ Ͻ 
϶ Ϲ Ϲ ϼ 9,0  ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ ϼ Ϸϴ Ϲ ϼϹ ϿϹϽ. 

 
5.5.7.    (Z1<), (Z2<) 
 
ϛϴ ϼ ϴ ϶ Ͽ Ϲ  ϴ ϶Ϲ ϸϼ ϴ ϼ  Ϸϴ ϶ ϼ ϸϾϿ ϴϹ  Ͼ 

ϼϻ Ϲ ϼ ϹϿ  ϴ ϴ ϴ  Ͼϴ ϶ ϹϽ ϴϿϼ ϷϹ Ϲ ϴ ϴ ϼ 
ϴ ϴ ϴ  ϴ ϺϹ ϼ  ϴ ϶ ϶ ϸϴ  ϷϹ Ϲ ϴ ϴ. 
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ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵϴ ϶ϴ ϼ  ϻϴϸϴϹ  ϶ ϶ϼϸϹ Ͼ Ϸϴ, ϴ Ͽ ϺϹ Ϸ  ϶ I ϼ 
II Ͼ϶ϴϸ ϴ Ϲ  Ϲ Ϲ ϼϹ  ϶ III ϼ IV Ͼ϶ϴϸ ϴ  Ͼ ϿϹϾ Ͻ Ͽ Ͼ ϼ 

ϼ϶ϿϹ ϼϽ. 
1) ϥ ϼ϶ϿϹ ϼϹ ϴϵϴ ϶ϴ ϼ  Ϲ ϶ Ͻ Ϲ ϼ ϶ ϵϼ ϴϹ   Ͽ ϶ϼ  

ϵϹ Ϲ Ϲ ϼ  ϸϹϽ ϶ϼ   ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ Ϲ ϵ ϿϹϹ 1 . ϧϾϴϻϴ ϴ  ϶ ϸϹ ϺϾϴ 
϶ Ϲ Ϲ ϼ ϼ ϼ ϴϹ   Ͽ ϶ϼ  ϷϿϴ ϶ϴ ϼ   Ϲ ϶ ϼ Ϲ ϼ ϻϴ ϼ  
Ͽϼ ϼϽ, ϸ ϼ   ϼ  ϗϱϥ. 

ϥ ϷϿϴ ϶ϴ ϼϹ ϼϻ϶ ϸϼ  ϸϿ  Ͽ ϶ϼϽ ϴϵ  ϴ ϼ ϴ  110 Ͼϖ ϗϱϥ 
ϸ Ϸ  ϵϿ Ͼϴ. Z1, ϼ϶ϹϸϹ Ϲ Ͼ ϴ ϺϹ ϼ  110 Ͼϖ, ϺϹ  ϵ  ϼ : 

ϴ)  ϷϿϴ ϶ϴ ϼ   Ϲ ϶ Ͻ Ϲ  ϻϴ ϼ  ϖϟ 110 Ͼϖ ϣϹ ϹϷϼ Ͼϴ  ϗϱϥ: 
 , ∙ + , ∙ ′ ,                                                                                  (5.72) 

 
ϷϸϹ KϦ – Ͼ ϼ ϼϹ  Ͼ ϴ ϹϸϹϿϹ ϼ , ϼ ϶ϴ ϼϽ,  Ͽϼ ϼϼ 

ϴ ϴϿϿϹϿ ; 
ZϦ – ϼ϶ϿϹ ϼϹ ϴ ϴ ϴ, ϼ϶ϹϸϹ Ϲ Ͼ ϴ ϺϹ ϼ   

110 Ͼϖ. 
 = , ∙ = ,  , 

 = √ + = √ , + , = ,  , 
 , ∙ , + , ∙ , = ,  . 

 
ϖ ϼ ϹϿ  Ϲϸϼ ϼ ϴ , ϼ϶ϹϸϹ  Ͼ ϼ ϴϿ  ϴ ϴ Ϲ ϴ  

ϷϹ Ϲ ϴ ϴ: 
 ∗ , ∙ , ∙ + , ∙ ∙ , = ,  . .  
  ϶ Ϲ ϶ϼ  Ϣ ϴ  ϴ϶ϼ : 
 = ∗ ∙ .,                                                                                              (5.73) 
 

ϷϸϹ . = . = , = ,  . 

 = , ∙ , = ,  . 
 
ϧ ϴ϶Ͼϴ ϵ ϸϹ  ϴ϶ ϴ: 
 = ∙ ,                                                                                                (5.74) 
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= , ∙ ⁄⁄ = ,  . 

 
ϣ ϼ ϼ ϴϹ  ϴ϶Ͼ : = ,  . 
2) Ϩ Ͼ ϼ  ∆  Ͽϼ ϴϹ  ϶ ϹϺϸϹ ϼϹ  Ͼϴ ϴ ϼϽ ϶ Ϲ Ϸ ϼ Ϲ Ϲ  

Ͼ ϼ ϼ ϹϿ Ϸ  ϼϻ Ϲ Ϲ ϼ  Ͽ Ϸ  ϼ϶ϿϹ ϼ . ϧ ϴ϶Ͼϴ Ͼ ϼϼ ∆ , ϶ ϶ ϻϼ  ϶ϼϹ  ϼ ϸ  ϸϴ , ϼ ϼ ϴϹ  ϼ ϸ  ϼϻ ϸϴ , 
ϴ ϼ ϴ  ϴ ϹϹ, ∆ = − ⁄ . 

ϣϹ ϶ϴ  Ϲ  ϸϹϽ ϶ Ϲ   ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 0,5  ϴ ϾϿ Ϲ ϼϹ 
ϵϿ  ϶ ϾϿ ϴ ϹϿϹϽ 110 Ͼϖ ϼ ϶ ϾϿ ϴ ϹϿϹϽ Ϧϥϡ,  ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 1,0 
 ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ ϼ Ϸϴ Ϲ ϼϹ ϿϹϽ, ϴ ϶ ϵϼ  ϼ 
ϵ  ϔϤϛ. 

3) ϥ ϼ϶ϿϹ ϼϹ ϴϵϴ ϶ϴ ϼ  ϶ Ͻ Ϲ ϼ ϶ ϵϼ ϴϹ  ϼϻ Ͽ ϶ϼ  
ϽϾϼ  ϹϺϼ ϴ ϴϷ ϻϾϼ ϼ ϹϺϼ ϴ ϼ ϶Ͼϼ ϶ ϻϵ ϺϸϹ ϼ . 

ϥ ϼ϶ϿϹ ϼϹ ϴϷ ϻϾϼ ϶ ϴϿ  ϹϺϼ Ϲ: 
 = .√ ∙ ,                                                                                                (5.75) 

 = √ ∙ = ,  . 

 
ϥ ϼ϶ϿϹ ϼϹ ϴϷ ϻϾϼ ϶  ϶ ϼ  ϴ : 
 = ∙ ,                                                                                          (5.76) 

 = , ∙ ⁄⁄ = ,  . 

 
ϥ Ϲ  ϴ Ϲ ϼ  ϴ ϼ  ϶ϹϿϼ ϼ ϴ Ͼϴ ϴ ϴ ϷϹ Ϲ ϴ ϴ ϶ ϹϺϼ Ϲ 

ϼ ϶Ͼϼ ϴ϶ϼ : 
 ∗ = . ,                                                                                                          (5.77) 

 ∗ = = ,  . .  
 
ϥ ϶Ϲ ϶Ϲ  ϼ϶ϿϹ ϼϹ ϴϷ ϻϾϼ ϶  ϹϺϼ Ϲ: 
 .∗ = , ∙ .∗∗ ,                                                                                         (5.78) 

 .∗ = , ∙, = ,  . .  
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ϥ ϼ϶ϿϹ ϼϹ ϴϷ ϻϾϼ ϶ ϹϺϼ Ϲ ϼ ϶Ͼϼ ϶  ϶ ϼ  ϴ : 
 . = .∗ ∙ . ∙ ,                                                                         (5.79) 

 . = ,  ∙ , ∙ ⁄⁄ = ,  , 

 . = 𝜑, ∙ ∗ ,                                                                                       (5.80) 

 . = ,, ∙ , = , . 

 
ϧϷ Ͽ ϴϷ ϻϾϼ ϶ ϹϺϼ Ϲ ϼ ϶Ͼϼ ϴ϶Ϲ  . = , °. 
ϧϷ Ͽ ϴϷ ϻϾϼ ϶ ϴϿ  ϹϺϼ Ϲ ϴ϶Ϲ  . = , °. 
ϥ ϼ϶ϿϹ ϼϹ ϴϵϴ ϶ϴ ϼ  ϻϴ ϼ  ϺϹ  ϵ  ϼ : 
 ∗ = .∗

,                                                                                                      (5.81) 

 ∗ = , , = ,  . .  
  ϶ Ϲ ϶ϼ  Ϣ ϴ  ϴ϶ϼ : 
 = ∗ ∙ .,                                                                                                    (5.82) 
 = , ∙ , = ,  . 
 
ϛ ϴ Ϲ ϼϹ ϴ϶Ͼϼ ϴ϶ϼ : 
 = ∙ ,                                                                                                  (5.83) 

 = , ∙ ⁄⁄ = ,  . 

 
ϣ ϼ ϼ ϴϹ  ϴ϶Ͼ : = ,  .ϖϹϿϼ ϼ ϴ Ϲ Ϲ ϼ  ϴ ϴϾ Ϲ ϼ ϼϾϼ 

ϴϵϴ ϶ϴ ϼ  ϼ ϴϾ ϼ ϴϿ Ͻ ϶ ϶ϼ ϹϿ ϼ ϴ϶Ͽ Ϲ  20%. ϧ ϴ϶Ͼϼ 
 ϼ϶ϿϹ ϼ  Ϲ Ϲ ϼ  = ,  , = ,  . 

ϖ ϸϹ ϺϾϴ ϶ Ϲ Ϲ ϼ ϶ Ͻ Ϲ ϼ ϸ ϿϺ ϴ ϵ  Ϲ ϴ  ϴϼϵ Ͽ ϹϽ 
϶ ϸϹ ϺϾϼ ϶ Ϲ Ϲ ϼ ϹϻϹ ϶  ϻϴ ϼ  Ͽϼ ϼϽ. ϖ ϴ  Ϲ  ϸϹϽ ϶ Ϲ   
϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 8,5  – ϴ ϾϿ Ϲ ϼϹ ϵϿ  ϶ ϾϿ ϴ ϹϿϹϽ 110 Ͼϖ ϼ 
϶ ϾϿ ϴ ϹϿϹϽ Ϧϥϡ,  ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 9,0  ϴ ϾϿ Ϲ ϼϹ ϷϹ Ϲ ϴ ϴ ϼ 
Ϸϴ Ϲ ϼϹ Ͽ  ϷϹ Ϲ ϴ ϴ. ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵϴ ϶ϴ ϼ  ϸϼ ϴ ϼ Ͻ ϻϴ ϼ  

Ϲϸ ϴ϶ϿϹ ϴ ϶ ϼϿ ϺϹ ϼϼ ϖ, ϼ Ͼ ϖ.1.
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5.5.8.       
 
ϛϴ ϼ ϴ Ϲϸ ϴϻ ϴ Ϲ ϴ ϸϿ  ϿϼϾ϶ϼϸϴ ϼϼ Ϲϸ ϼ  Ϲ ϹϷ ϻ Ͼ ϵ Ͼ 
ϴ. ϛϴ ϼ ϴ ϶ Ͽ Ϲ ϴ  ϻϴ϶ϼ ϼ Ͻ  Ͼϴ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ. ϛϴ ϼ ϴ 

ϸϹ Ϻϼ  ϿϹϸ ϼϹ Ͼ ϼ ϴϿ Ϲ Ϸϴ : 
1) ϥϼϷ ϴϿ Ͻ Ϸϴ , ϴϵϴ ϶ϴ ϼϽ  Ϲϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ ϶ Ϲ Ϲ ϼ 

ϼ ϶ϹϿϼ Ϲ ϼϼ Ͼϴ ϶ Ϲ ϻ ϴ Ϲ ϼ  ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ  ϼ ϸϹϽ ϶ ϹϽ ϶ 
Ϲϸ Ϲϸϼ ϹϿ  ϼϷ ϴϿϼϻϴ ϼ . 

ϧ ϴ϶Ͼϴ ϼϷ ϴϿ Ϸ  Ϸϴ ϴ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ 
ϴ ϴ ϴ Ͼϴ: 

 

. . = ∙ . ,                                                                                             (5.84) 

 
ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ; = ,  – Ͼ ϼ ϼϹ  ϶ ϻ϶ ϴ ϴ. 

 . . = , ∙ ,, = ,  . 

 
ϖ ϼ ϹϿ  Ϲϸϼ ϼ ϴ : 
 

. .∗ = . .. ,                                                                                                (5.85) 

 . .∗ = ,, = ,  . .  
 
2) ϣ Ͼ ϶ Ͻ Ϸϴ , ϴϵϴ ϶ϴ ϼϽ ϵϹϻ ϶ ϸϹ ϺϾϼ ϶ Ϲ Ϲ ϼ ϼ ϶ϹϿϼ Ϲ ϼϼ 

Ͼϴ ϶ Ϲ ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ  ϼ Ϲ ϶Ͽ ϼϽ Ͼ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ. 
ϧ ϴ϶Ͼϴ Ͼ ϶ Ϸ  Ϸϴ ϴ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ ϴ ϴ ϴ 

Ͼϴ: 
 

. . = ∙ . ,                                                                                              (5.86) 

 . . = , ∙ ,, = ,  . 

   : 
 

. .∗ = . .. ,                                                                                              (5.87) 
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. .∗ = ,, = ,  . .  
 
ϣ ϼ ϼ ϴϹ  ϴ϶Ͼϴ Ͼ ϶ Ϸ  Ϸϴ ϴ 1,11 .Ϲ., .Ϲ. 1,07 ϔ. 
3) Ϝ ϹϷ ϴϿ Ͻ Ϸϴ , ϴϵϴ ϶ϴ ϼϽ  ϻϴ϶ϼ ϼ Ͻ  Ͼϴ ϶ ϸϹ ϺϾ Ͻ 

϶ Ϲ Ϲ ϼ, ϸϹϽ ϶ ϹϽ ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ, 
Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 5.9. ϡϴ ϼ ϾϹ 5.6 Ϲϸ ϴ϶ϿϹ ϴ ϴ ϴϾ Ϲ ϼ ϼϾϴ 

ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϻϴ ϼ   Ϲ ϹϷ ϻϾϼ ϵ Ͼϼ ϴ. 
 

ϦϴϵϿϼ ϴ 5.9 – ϣϹ ϹϷ ϻ ϴ  ϵ  ϵ Ͼϼ ϴ 
 
 𝑰 𝑰⁄ , . . 

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

ϘϿϼ ϹϿ  
Ϲ ϹϷ ϻϾϼ,  

ϸϿϼ ϹϿ  250 180 160 120 90 72 45 20 

 

 
Ϥϼ Ͼ 5.6 – ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ ϹϷ ϴϿ Ϸ  Ϸϴ ϴ ϻϴ ϼ   Ϲ ϹϷ ϻϾϼ 

ϵ Ͼϼ ϴ 
 
4) Ϣ Ϸϴ  Ͼ ϶ Ͻ Ϲ Ͼϼ, ϴϵϴ ϶ϴ ϼϽ  Ϲϻϴ϶ϼ ϼ Ͻ ϶ ϸϹ ϺϾ Ͻ 

϶ Ϲ Ϲ ϼ ϼ ϶ϹϿϼ Ϲ ϼϼ Ͼϴ ϶ Ϲ ϻ ϴ Ϲ ϼ  ϴ϶Ͼϼ ϴϵϴ ϶ϴ ϼ . 
 
ϧ ϴ϶Ͼϴ ϦϢ ϼ϶ϹϸϹ ϴ  Ͼ ϼϻ ϹϽ Ϲ ϴ ϴ ϴ Ͼϴ: 
 

. = ∗ ∙ ∙ . ,                                                                                              (5.88) 

 . = , ∙ , ∙ ,, = ,  . 
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  : 
 

.∗ = . . .. ,                                                                                                      (5.89) 

 .∗ = ,, = ,  . .  
 
ϖ ϸϹ ϺϾϴ ϶ Ϲ Ϲ ϼ Ͼ ϶ Ͻ Ϲ Ͼϼ ϼ ϼ ϴϹ  3,0 . ϛϴ ϼ ϴ ϸϹϽ ϶ Ϲ  

ϴ ϾϿ Ϲ ϼϹ ϶ ϾϿ ϴ ϹϿ  ϷϹ Ϲ ϴ ϴ, Ϸϴ Ϲ ϼϹ ϿϹϽ. 
 
5.6.     -  
 
Ϝ ϸ  ϼϻ ϴ Ϲ ϴ ϴ϶ Ͼ, ϸϿ  ϻϴ ϼ  ϵϿ Ͼϴ ϷϹ Ϲ ϴ - ϴ ϴ  

ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ Ϲϸ ϿϴϷϴϹ  ϴ ϶Ͼϴ ϶ Ϲ Ϲ  ϼϾ Ϲ  
Ϲ ϼ ϴϿ ϶ ϹϿϹϽ Ͻ ϻϴ ϼ  ϼ ϴ϶ ϴ ϼϾϼ ϼϽ Ͼ Ϸ  ϴ  – 

ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲϸ ϼ ϼ  «ϱϞϤϔ». 
ϧ ϴ ϶Ͼϴ Ϣ Ϲ Ϲ ϶Ϲ Ϸ  ϼϾ Ϲ Ϸ  ϵ ϸ ϶ϴ ϼ  ϻ϶ Ͽϼ  

ϼϻϵϹϺϴ  ϶ ϻ Ϻ Ϸ  ϶ Ϲ ϴ ϹϿ ϶ϴ ϼϻ϶ Ϲ ϶ ϴϵ  ϵ ϸ ϶ϴ ϼ , ϴ ϴϾϺϹ 
Ϲ ϼ  ϻϴ ϴ . 

ϕϿϴϷ ϸϴ  ϵϿ Ͻ Ͼ Ͼ ϼϼ ϼ ϶  Ϲ ϼ ϴϿ ϶ ϼ ϸ Ͽ  
Ϸ ϴ  ϵϹ Ϲ Ϲ ϼ , ϼϾ Ϲ Ϲ ϻϴ ϼ  ϵϹ Ϲ ϼ϶ϴ  

϶ Ͼ  ϴϸϴ ϴ ϼ  Ͼ Ͼ Ͼ Ϲ Ͻ Ϲ ϶ϼ Ͻ Ϲ Ϲ ϴ ϼϼ ϶ ϻϴ϶ϼ ϼ ϼ  
ϵ Ϲ ϴ ϻϴ ϼ ϴϹ Ϸ  ϵ ϸ ϶ϴ ϼ  ϼ ϴϻϿϼ  ϹϺϼ ϶ ϹϷ  ϴϵ . 

 
5.7.       
 
ϦϴϵϿϼ ϴ ϴ϶ Ͼ ϼ ϴ ϼ ϴ ϾϿ Ϲ ϼϽ ϻϴ ϼ  Ϲϸ ϴ϶ϿϹ  ϶ 

ϼϿ ϺϹ ϼϼ ϖ, ϴϵϿϼ ϴ ϖ.1 ϼ ϖ.2 ϶Ϲ ϶Ϲ . 
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6.     
 
6.1.    
 
ϞϿϴ  ϗϦϥ ϴϻ ϴ ϴ  ϶ ϶Ϲ ϶ϼϼ  ϣ ϴ ϶ϿϹ ϼϹ  ϣ ϴ϶ϼ ϹϿ ϶ϴ ϤϨ 

 02.11.2013 № 986. 
1. ϖ ϻϴ϶ϼ ϼ ϼ  ϶  ϼ ϼ ϴ Ϸ ϴ ϶ϴ ϼϽ ϴϻ ϴ Ϲ  III ϾϿϴ  

ϗϦϥ. ϖ ϴ − =  ; Ϸ  ϶ϴ ϼ  ϾϴϿ Ͻ.  
2. ϖ ϻϴ϶ϼ ϼ ϼ  ϴϻ ϴ Ϲ ϼ  ϼ Ͽ ϶ϼϽ Ͼ Ͽ ϴ ϴ ϼϼ ϴϻ ϴ Ϲ  III ϾϿϴ  

ϗϦϥ. ϧ ϴ ϶ϿϹ ϴ   ϗϱϥ 115 Ϡϖ . 
3. ϖ ϵϿϼϻϼ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ Ϻϼ϶ϴϹ  ϼ Ϲ  300 ϹϿ ϶ϹϾ. ϡϴϻ ϴ Ϲ  

III ϾϿϴ  ϗϦϥ. 
Ϝ Ϸ: ϴϻ ϴ Ϲ  III ϾϿϴ  ϗϦϥ. 
 
6.2.     
 
6.2.1.     
 
Ϣ Ϲ Ͼϴ Ϸ Ϲϵ  Ϸ ϶ Ͻ Ͽ ϼ  ϶ ϼ ϿϹ ϴ  ϿϹ: 
 ∇ = ∇ + ℎ = , + , = ,  ,                                           (6.1) 
 

ϷϸϹ ℎ  – Ϲ϶ Ϲ ϼϹ Ϸ Ϲϵ  Ϸ ϶ Ͻ Ͽ ϼ  ϴϸ ϴ Ϲ  ϶ Ϲ  ϶ 
϶Ϲ Ϲ  ϵ Ϲ Ϲ. 

 ℎ = ℎ % + ∆ℎ + = , + , + , = ,  ,                        (6.2) 
 

ϷϸϹ ℎ % – ϶ ϴ ϴϾϴ ϴ ϶ Ͽ  ϴ Ϲ Ͻ ϵϹ Ϲ Ϲ  1% ϴ Ͼ  
Ϸ ϶ Ͻ Ͽ ϼ ; ∆ℎ  – ϶ ϴ ϶Ϲ ϶ Ϸ  ϴϷ ϴ; = ,   – Ͼ Ͼ ϼ϶ Ͻ ϻϴ ϴ . 

ϖ ϴ ϶Ϲ ϶ Ϸ  ϴϷ ϴ ϴ ϼ ϴ ϴ  ϿϹ (6.3). 
 ∆ℎ = ∙ ∙∙ ∙ cos = , ∙ − ∙ ∙, ∙ ∙ cos = ,  ,           (6.3) 

 
ϷϸϹ = , ∙ −  – Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ͻ  ϥϣ; =  /  – ϴ Ϲ ϴ  Ͼ  ϶Ϲ ϴ ϴ ϶ Ϲ 10  ϴϸ ϶ Ϲ  ϶ ϸ ; =   – ϸϿϼ ϴ ϴϻϷ ϴ ϶ Ͽ ;  =  – Ϸ Ͽ ϹϺϸ  ϸ Ͽ Ͻ  ϶ ϸ ϴ ϼϿϼ ϴ ϼ ϴ ϴ϶ϿϹ ϼϹ  ϶Ϲ ϴ;  

 – Ͽ ϶ ϴ  ϴ Ϲ ϴ  ϷϿ ϵϼ ϴ ϶ ϸ  ϶ ϶ ϸ ϴ ϼϿϼ Ϲ, ϶ Ͽ ϶ϼ  Ͼ ϶ Ϸ  
ϹϾ ϴ. 
 = ∇ −∇ = , − , =  .                                                              (6.4) 
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ϖ ϼ ϿϹ  ϵϹϻ ϴϻ Ϲ Ϲ Ͼ ϿϹϾ : 
 = , ∙ = , ,                                                                                  (6.5) 

 = , ∙ = , ,                                                                            (6.6) 

 
ϷϸϹ =  =  . 

Ϝϻ Ϸ ϴ ϼϾϴ  ϶Ϲ ϹϽ Ϸϼϵϴ ϹϽ Ͼ ϼ϶ Ͻ  ϻ ϴ Ϲ ϼ   ϼ  

ϹϸϹϿϹ  ϴ ϴ Ϲ : 
 ϸϿ  = ,                     

ℎ = , ;                = , ; 

 ϸϿ  = ,              
ℎ = , ;                = , . 

ϥ Ϲϸ ϼϽ Ϲ ϼ ϸ ϼ Ϲϸ  ϶ ϴ ϶ Ͽ  ϶Ϲ ϶Ϲ : 
 = ∗ = , ∙ , = ,  ,                                                                  (6.7) 

 ℎ = ℎ ∗ = , ∙ , = ,  .                                                             (6.8) 

 
ϥ Ϲϸ  ϸϿϼ ϴ ϶ Ͽ : 
 = = , ∙ ,∙ , = ,  .                                                                    (6.9) 

 
ϣ ϶Ϲ Ϲ  Ͽ ϶ϼϹ > , , Ͽ ϶ϼϹ ϶ Ͽ Ϲ , ϴϾ ϾϴϾ > , ∙, = , . 
ϖ ϴ ϶ Ͽ  1% ϵϹ Ϲ Ϲ ϼ: 
 ℎ % = ℎ ∙ 𝑖 = , ∙ , = ,  ,                                                           (6.10) 
 

ϷϸϹ 𝑖 – Ͼ ϼ ϼϹ , ϹϸϹϿ Ϲ Ͻ  Ϸ ϴ ϼϾ . 
ϖ ϴ ϴϾϴ ϴ ϶ Ͽ  1% ϵϹ Ϲ Ϲ ϼ ϴ Ͼ  Ϸ ϶ Ͻ Ͽ ϼ  ϸϿ  
ϴϿ  ϸ ϸ ϼ  ϶ Ͽ  ϹϸϹϿϹ ϴ  ϿϹ: 
 ℎ % = ℎ % = ∙ , ∙ , ∙ , ∙ , = ,  ,              (6.11) 
 

ϷϸϹ = , = ,  – Ͼ ϼ ϼϹ  Ϲ ϶ϴ ϼ ϼ ϼ ϴϹ ϼ Ͼ ϴ; = ,  – Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ͻ  ϥϣ; 
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= ,  – Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ͻ  Ϸ ϴ ϼϾϴ  ϶ ϻϴ϶ϼ ϼ ϼ  

Ͽ Ϸ ϼ ϶ Ͽ  ℎ % = , , = ,  ϴ ϷϿ ϵ Ͼ Ͻ ϶ ϸϹ. 
ϘϿ  ϵϹ Ͻ Ͽ ϼ   ϶Ϲ ϼϾϴϿ Ͻ ϴ Ͻ Ϸ ϴ  Ϲ Ͼϴ Ϸ Ϲϵ  

ϹϸϹϿϹ ϴ  ϿϹ: 
 ∇ = ∇ + ℎ % + ∆ℎ + = , + , + , + , =    = ,  ,                                                                                                     (6.12) 
 

ϷϸϹ = ,   – ϶ϹϿϼ ϼ ϴ ϻϴ ϴ ϴ, ϻϴ϶ϼ ϼ   ϾϿϴ ϴ ϺϹ ϼ . 
 
6.2.2.     
 
ϡϴ  ϴ ϺϹ ϼϹ ϼ ϶  ϴ Ϲ  Ͽ ϴϹ: 
 = ∇ − ∇ ( . ) = , − , = ,  .                  (6.13) 
 
ϣϴ϶ ϸ Ͼ ϺϹ  ϵ  Ϲ  Ϲ Ϲϻ Ϸϼϸ ϴϷ ϹϷϴ , ϴϾ ϾϴϾ >𝑖 = , . 
Ϥϴ ϸ Ϲ Ϲϻ ϸϼ  Ϸϼϸ ϴϷ ϹϷϴ  ϼ ϶  ϴ Ϲ  Ͽ ϴϹ: 
 = [ ], ∙ −∆ℎ ∙ = , ∙, ∙ , − , ∙ , =  / .                             (6.14) 

 
ϥ ϷϿϴ  ϥϣ Ͼ Ͽϼ Ϲ ϶  ϴϷ ϹϷϴ ϶, ϴ ϶ ϼ  ϶ ϾϹ ϴ Ϲ  

ϴ ϸ ϶ – , ϸ ϿϺ  ϵ  Ϲ ϵ ϿϹϹ −  ϼ ϼ ϿϹ Ϸϼϸ ϴϷ ϹϷϴ ϶ ϗϱϥ . ϥϿϹϸ ϶ϴ ϹϿ , = − = . 
 Э = ∙ = ∙ =  / .                                                       (6.15) 
 
Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  Ϲ Ϲϻ ϶ ϸ Ͽϼ϶  Ͽ ϼ  ϸϿ  ϶ Ϸ  

ϴ Ϲ Ϸ  Ͽ ϴ  ϴ϶Ͽ Ϲ : 
 = . − Э − ,                                                                    (6.16) 
 = + = , + , ∙ 9 =  / ,                                                     (6.17) 

 
ϷϸϹ . =  /  – ϴ Ϲ Ͻ ϴϾ ϼ ϴϿ Ͻ ϴ ϸ ϸϿ  ϶ Ϸ  

ϴ Ϲ Ϸ  Ͽ ϴ . 
 =  − − =  / . 
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Ϭϼ ϼ ϴ ϶ ϸ Ͽϼ϶ Ϸ  ϴ: 
 = = = ,  ,                                                                                 (6.18) 

 
ϷϸϹ  – ϸϹϿ Ͻ ϴ ϸ ϴ ϶ ϸ Ͽϼ϶Ϲ, ϴ϶ Ͻ: 

 = , ∙ = , ∙ =  / .                                                         (6.19) 
 
ϧϸϹϿ Ͻ ϴ ϸ ϴ ϼ ϵϹ Ϲ: 
 = [ ℎ] ∙ ℎ = ∙ , =  / ,                                                           (6.20) 
 

ϷϸϹ [ ℎ] – ϸ ϼ ϴ  Ͼ  ϴ ϼ ϵϹ Ϲ; ℎ = ,   – ϷϿ ϵϼ ϴ ϶ ϸ  ϶ ϼϺ Ϲ  ϵ Ϲ Ϲ, ϹϸϹϿ   Ͼ ϼ϶ Ͻ ∇ =   . 
Ϭϼ ϼ ϴ ϶ ϸ Ͽϼ϶ Ϸ  ϴ ϹϸϹϿ Ϲ   ϿϹ: 
 = ∙ = ∙ =  ,                                                                               (6.21) 
 

ϷϸϹ =   – ϴ ϸϴ ϴ  ϼ ϼ ϴ ϿϹ ϴ, ϼ ϼ ϴϹ  ϶ ϶Ϲ ϶ϼϼ  
Ϲ ϼ Ϲ Ͼϼ  ϹϷϿϴ Ϲ  ϻϴ϶ ϸ ϶-ϼϻϷ ϶ϼ ϹϿϹϽ Ϸϼϸ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  
ϵ ϸ ϶ϴ ϼ ; =   – ϼ Ͽ  ϿϹ ϶. 

 
6.2.3.     
 
ϣ  ϶ Ͻ ϿϹ ϴ ϸϴ ϸϿ  ϶ ϸ Ͽϼ϶ ϶ ϶ Ϲ  ϼ ϶ Ϲ ϸ  

ϿϹϸ ϶ϴ ϹϿ  ϼϵϿϼϺϹ ϼϽ ϹϸϹϿ  ϴ  ϴ Ϸ Ϲϵ Ϲ ϶ ϸ Ͽϼ϶ϴ, ϴ ϴϿϴ 
ϵϹϻ Ϲ ϴ Ϻϴ ϼ  ϼ ϸ ϿϹ ϼ  , ϴ ϻϴ Ϲ   Ϲ  Ϻϴ ϼ  ϼ ϸ ϿϹ ϼ  

: 
 = ( ∙ ∙√ ) / = , ∙ ∙√ ∙ , / = ,  ,                                      (6.22) 

 
ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴ ϸϴ ϻϴ϶ϼ ϼ    ϼϿ  ϶ ϸ Ͽϼ϶ϴ ϼ 

ϼ ϼ ϴϹ  ϶ ϻϴ϶ϼ ϼ ϼ  ϼ ϴ ϶ ϸ Ͽϼ϶ϴ ϴϾ ϼ Ϲ Ͼ Ϸ  ϼϿ . 
 = ( ∙ ∙𝜎∙ ∙√ ) / = , ∙ , ∙ ∙ ∙√ ∙ , / = ,  ,                      (6.23) 

 
ϷϸϹ 𝜎 =  – Ͼ ϼ ϼϹ  ϸ ϿϹ ϼ ; 

 – Ͼ ϼ ϼϹ  ϵ Ͼ ϶ Ϸ  Ϻϴ ϼ , ϻϴ϶ϼ ϼϽ  Ͽ ϶ϼϽ ϶ ϸϴ. 
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= − , ∙ + − ∙ ∙ = − , ∙ , + − ∙ , ∙ , = , ,         (6.24) 

 
ϷϸϹ  – ϼ ϼ ϴ ϿϹ ϴ; 

 – ϼ Ͽ  ϿϹ ϶; = ,  – Ͼ ϼ ϼϹ   ϵ Ͼ ϶  Ϲ϶; = ,  – Ͼ ϼ ϼϹ , ϻϴ϶ϼ ϼϽ  ϴ Ͽ ϺϹ ϼ  ϵ Ͼϴ ϶ Ͽϴ Ϲ ϸϿ  
Ͽ Ͼ ϷϿ Ϸ  Ϲ ϴ ϼ . 

ϡϴ  ϴ Ϸ Ϲϵ Ϲ ϶ ϸ Ͽϼ϶ϴ ϵϹϻ Ϲ ϴ Ͼ ϼ ϸ ϸϴ Ͼϴ Ͼ ϶ ϸ Ͽϼ϶ : 
 = − 𝛼∙ = , − , ∙ ,∙ , = ,  ,                                                 (6.25) 

 = ∇ − ∙ + − ∙ = − ∙ + − ∙ = ,  / ,                  (6.26) 

 
ϷϸϹ =   – Ͽ ϼ ϴ ϵ Ͼϴ; =   – ϼ ϼ ϴ ϶ ϸ Ͽϼ϶ Ϸ  ϴ  Ϲ  ϸ Ͽ ϼ ϹϿ Ϸ  ϿϹ ϴ. 

Ϣ Ϲ Ͼϴ Ϸ Ϲϵ  ϶ ϸ Ͽϼ϶ϴ ϹϸϹϿ Ϲ   ϿϹ: 
 ∇ = ∇ − = , − , = , ,                                                (6.27) 
 

ϷϸϹ = ,   – ϴ ϸϴ Ͻ ϴ , ϵϿϼϺϴϽ ϼϽ Ͼ  ϶ ϶Ϲ ϶ϼϼ  
Ϲ ϼ Ϲ Ͼϼ  ϹϷϿϴ Ϲ . 

 
6.2.4.      
 
ϡϴ  ϴ ϺϹ ϼϹ ϼ ϶Ϲ  ϴ Ϲ  Ͽ ϴϹ: 
 = ∇ − ∇ ( . ) = , − , = ,  .                 (6.28) 
 
ϣϴ϶ ϸ Ͼ ϺϹ  ϵ  Ϲ  Ϲ Ϲϻ Ϸϼϸ ϴϷ ϹϷϴ , ϴϾ ϾϴϾ >𝑖 = , . 
Ϥϴ ϸ Ϲ Ϲϻ ϸϼ  Ϸϼϸ ϴϷ ϹϷϴ  ϼ ϶Ϲ  ϴ Ϲ  Ͽ ϴϹ: 
 = [ ], ∙ −∆ℎ ∙ = , ∙, ∙ , − , ∙ , =  / ,                              (6.29) 

 Э = ∙ = ∙ =  / .                                                        (6.30) 
 
Ϥϴ Ϲ Ͻ ϴ ϸ ϶ ϸ  Ϲ Ϲϻ ϶ ϸ Ͽϼ϶  Ͽ ϼ  ϸϿ  ϶Ϲ Ϸ  

ϴ Ϲ Ϸ  Ͽ ϴ  ϴ϶Ͽ Ϲ : 
 = . − Э − = − − =  / ,           (6.31) 
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ϷϸϹ . =  /  – ϴ Ϲ Ͻ ϴϾ ϼ ϴϿ Ͻ ϴ ϸ ϸϿ  ϶Ϲ Ϸ  
ϴ Ϲ Ϸ  Ͽ ϴ . 

ϣ  ϶ Ͻ ϿϹ ϴ ϸϴ ϸϿ  ϶ ϸ Ͽϼ϶ ϶ ϶ Ϲ  ϼ ϶ Ϲ ϸ  
ϿϹϸ ϶ϴ ϹϿ  ϼϵϿϼϺϹ ϼϽ ϹϸϹϿ  ϴ  ϴ Ϸ Ϲϵ Ϲ ϶ ϸ Ͽϼ϶ϴ, ϴ ϴϿϴ 

ϵϹϻ Ϲ ϴ Ϻϴ ϼ  ϼ ϸ ϿϹ ϼ  , ϴ ϻϴ Ϲ   Ϲ  Ϻϴ ϼ  ϼ ϸ ϿϹ ϼ  
: 
 = ( ∙ ∙√ ) / = , ∙ ∙√ ∙ , / = ,  ,                                     (6.32) 

 = ( ∙ ∙𝜎∙ ∙√ ) / = , ∙ , ∙ ∙ ∙√ ∙ , / = ,  ,                        (6.33) 

 
ϷϸϹ  – Ͼ ϼ ϼϹ  ϵ Ͼ ϶ Ϸ  Ϻϴ ϼ , ϻϴ϶ϼ ϼϽ  Ͽ ϶ϼϽ ϶ ϸϴ, ϹϸϹϿϹ  

 ϿϹ (6.34). 
 = − , ∙ + − ∙ ∙ = − , ∙ , + − ∙ , ∙ , = , ,        (6.34) 

 
ϷϸϹ =  – ϼ ϼ ϴ ϿϹ ϴ; =  – ϼ Ͽ  ϿϹ ϶,  Ϲ  ϸ Ͽ ϼ ϹϿ Ϸ  ϿϹ ϴ; = ,  – Ͼ ϼ ϼϹ   ϵ Ͼ ϶  Ϲ϶; = ,  – Ͼ ϼ ϼϹ , ϻϴ϶ϼ ϼϽ  ϴ Ͽ ϺϹ ϼ  ϵ Ͼϴ ϶ Ͽϴ Ϲ ϸϿ  

Ͽ Ͼ ϷϿ Ϸ  Ϲ ϴ ϼ . 
ϡϴ  ϴ Ϸ Ϲϵ Ϲ ϶ ϸ Ͽϼ϶ϴ ϵϹϻ Ϲ ϴ Ͼ ϼ ϸ ϸϴ Ͼϴ Ͼ ϶ ϸ Ͽϼ϶ : 
 = − 𝛼∙ = , − , ∙ ,∙ , = ,  ,                                           (6.35) 

 = ∇ − ∙ + − ∙ = − ∙ + − ∙ = ,  / ,                 (6.36) 

 
ϷϸϹ =   – Ͽ ϼ ϴ ϵ Ͼϴ; =   – ϼ ϼ ϴ ϶ ϸ Ͽϼ϶ Ϸ  ϴ  Ϲ  ϸ Ͽ ϼ ϹϿ Ϸ  ϿϹ ϴ. 

Ϥϴ Ϲ ϴ  Ϲ Ͼϴ ϼ ϶ϴ Ϸ  ϶ : 
 ∇ = ∇ + = , + , = ,  .                                      (6.37) 
 
ϣ ϼ ϴ ϹϾ ϴ  Ϲ Ͼϴ ∇ = ,  . 
 
6.2.5.     
 
ϣ ϼϿ  ϶ ϸ Ͽϼ϶ Ͻ Ϸ ϴ ϼ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 6.1. Ϟ ϸϼ ϴ  ϸϿ  
Ϲ ϼ  ϼϿ  Ͽ Ϲ    ϺϹ ϼ  ϸϴ  ϴϵϿϼ  ϴ 
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ϻ ϴ Ϲ ϼϹ = ,  , ϼ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 6.1. ϥ ϺϹ ϼϹ ϶ ϸ Ͽϼ϶ Ͻ 
Ϸ ϴ ϼ  ϶Ϲ  ϶ ϸ ϵ  Ϲ Ϲ   ϸ ϷϹ  ϴϸϼ  13,0 . 

 

 
Ϥϼ Ͼ 6.1 – ϣ ϼϿ  ϶ ϸ Ͽϼ϶ Ͻ Ϸ ϴ ϼ 

 
ϦϴϵϿϼ ϴ 6.1 – Ϟ ϸϼ ϴ  ϸϿ  Ϲ ϼ  ϼϿ  

ϖ Ϲ ϴ  

  ∗ ∗   ∗ ∗ 
0 0,126 0 0,693 2,1 1,369 11,55 7,530 

0,1 0,036 0,55 0,198 2,2 1,508 12,1 8,294 
0,2 0,007 1,1 0,039 2,3 1,653 12,65 9,092 
0,3 0 1,65 0 2,4 1,794 13,2 9,867 
0,4 0,006 2,2 0,033 2,5 1,96 13,75 10,78 
0,5 0,027 2,75 0,149 2,6 2,122 14,3 11,671 
0,6 0,06 3,3 0,33 2,7 2,289 14,85 12,59 
0,7 0,1 3,85 0,55 2,8 2,462 15,4 13,541 
0,8 0,146 4,4 0,803 2,9 2,64 15,95 14,52 
0,9 0,198 4,95 1,089 3 2,824 16,5 15,532 
1 0,256 5,5 1,408 3,1 3,013 17,05 16,572 

1,1 0,321 6,05 1,766 3,2 3,207 17,6 17,639 
1,2 0,394 6,6 2,167 3,3 3,405 18,15 18,728 
1,3 0,475 7,15 2,613 3,4 3,609 18,7 19,85 
1,4 0,564 7,7 3,102 3,5 3,818 19,25 20,999 
1,5 0,661 8,25 3,636 3,6 4,031 19,8 22,171 
1,6 0,764 8,8 4,202 3,7 4,249 20,35 23,37 
1,7 0,873 9,35 4,802 3,8 4,471 20,9 24,591 
1,8 0,987 9,9 5,429 3,9 4,698 21,45 25,839 
1,9 1,108 10,45 6,094 4 4,938 22 27,159 
2 1,235 11 6,793  

0,00

5,00

10,00

15,00

20,00

25,00

0,00 5,00 10,00 15,00 20,00

y, 
x, 
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Ϣ Ϲ Ͼϴ ϶Ϲ ϴ ϵ Ͼϴ ϹϸϹϿϹ ϴ  ϿϹ: 
 ∇ = ∇ + , ∙ = , + , ∙ , = ,  .                               (6.38) 
 
ϣ ϹϾ ϴ  Ϲ Ͼϴ Ϸ Ϲϵ  Ͽ ϼ  ϴ Ϸ  ϴ ϼ ϴ: 
 ∇ = [∇ ; ∇ ; ∇ ] =  [ , ; , ; , ] = ,  .                                                             (6.39) 
 
6.2.6.       
 
ϣ Ͽ ϴ  ϸϹϿ ϴ  Ϲ Ϸϼ  ϶ Ϲ Ϲ ϼϼ Ϲ Ϲϸ ϶ ϸ Ͽϼ϶ : 
 = ∇ − ∇ = , − , =  .                                            (6.40) 
 
Ϟ ϼ ϼ Ϲ Ͼϴ  ϷϿ ϵϼ ϴ Ͼϴ: 
 ℎ = √ 𝛼∙+∑ = √ , ∙+ ∙ ∙ , = ,  .                                               (6.41) 

 
ϖ ϼ Ͽ Ϲ  Ϲ ϼϹ ϼ ϹϸϹϿ Ϲ  ϻ ϴ Ϲ ϼϹ Ͼ ϼ ϼϹ ϴ Ͼ ϼ φ ϶ 

ϻϴ϶ϼ ϼ ϼ  ϸϿϼ  Ͽϼ϶ Ͻ Ϸ ϴ ϼ: 
 ℰ = ℎ = , = , .                                                                              (6.42) 

 
ϣ ϼ ϼ ϴϹ  = , , .Ͼ. ϶ ϴ Ͽ ϼ  ϴ϶Ͽ Ϲ   15 ϸ  40 . 
ϣ  Ϸ ϴ ϼϾ  Ϡ.Ϙ. ϫϹ ϶ϴ ϶ ϻϴ϶ϼ ϼ ϼ  Ͼ ϼ ϼϹ ϴ Ͼ ϼ  

ϼ ℰ  ϹϸϹϿ Ϲ  ℰ  ϼ ℰ′′ : 
 ℰ = , ; 
 ℰ′′ = , . 
ϖ ϼ Ͽ Ϲ  ϺϹ Ϲ ϷϿ ϵϼ : 
 ℎ′ = ℰ ∙ ℎ = , ∙ , = ,  ,                                                           (6.43) 
 ℎ′′ = ℰ′′ ∙ ℎ = , ∙ , = ,  .                                                          (6.44) 
 
ϦϴϾ ϾϴϾ ℎ′′ = ,  > ℎ = ,   – ϶ ϡϕ Ϸ ϴ Ͻ Ϻ Ͼ. 
Ϧ Ͽ ϼ ϴ ϶ ϸ ϵ Ͻ Ͻ Ͽϼ  ϹϸϹϿϹ ϴ  ϿϹ ϖ.Ϙ. Ϙ ϵ ϶ Ͼ Ϸ : 
 = , ∙ ∙ √ℎ′ = , ∙ , ∙ √ , = ,  ,                                 (6.45) 
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= .ℎ′ ∙ + ∙ − = , ∙ + ∙ − = ,  / .                                       (6.46) 

 
ϣ ϼ ϼ ϴϹ  Ͽ ϼ  Ͽϼ  ϶ ϸ ϵ  3,0 . 
ϘϿϼ ϴ ϶ ϸ ϵ  ϼ ϴϿϼ ϼϼ ϴ Ϲ  Ϸϴ ϼ ϹϿϹϽ: 
 = , ∙ = , ∙ , =  ,                                                               (6.47) 
 = , ∙ , ∙ ℎ′′ − ℎ′ = , ∙ , ∙ , − , = ,  .               (6.48) 
 
ϦϴϾ ϾϴϾ ϶ ϶ Ϲ ϴ ϸϼ  ϴϿϹ϶ Ͽϼ , ϼ Ͽ ϼ ϴ ϼ ϹϹ  ϶  Ϲ ϹϹ 40 

Ϲ ϶ (36 ). ϖ Ͼϴ Ϲ ϶Ϲ Ϸϴ ϼ ϹϿ  Ϲ Ϸϼϼ ϶ ϵϼ ϴϹ  ϶ ϸ ϵ Ͻ  Ϲ Ͼ . 
 
6.2.7.    
 
Ϥϴ Ϲ  ϶  ϶ ϸ ϵ Ͻ Ͻ Ϲ Ͼϼ h  ϶ ϸϼ , ϴ ϴ ϼ϶ϴ  Ϲ Ͼ  ϾϴϾ 

Ϲ ϸ ϿϹ Ͻ ϶ ϸ Ͽϼ϶ ϴϾ ϼ Ϲ Ͼ Ϸ  ϼϿ , ϿϹϸ ϼ  ϵ ϴϻ : 
Ϥϴ ϼ ϶ϴϹ  ϶  ϶ ϸ ϵ Ͻ Ͻ Ϲ Ͼϼ  ϿϹ: 
 ℎ = 𝜎 ∙ ℎ′′ − = , ∙ , − , = ,  ,                                        (6.49) 
 

ϷϸϹ  –  ϴ  ϴϸ ϶ ϸ ϵ Ͻ Ͻ Ϲ Ͼ Ͻ; 
σ – Ͼ ϼ ϼϹ  ϻϴ ϴ ϴ ( ϼ ϼ ϴϹ  1,1); 
m – Ͼ ϼ ϼϹ  ϴ ϸϴ ϶ ϸ Ͽϼ϶ϴ ϻϴ϶ϼ ϼ   ϼ ϴ ϶ ϸ Ͽϼ϶ϴ, m = 0,35; 
qc – ϸϹϿ Ͻ ϴ ϸ ϴ ϶ ϸ ϵ Ϲ. 

 = ( √ ) ⁄ − 𝛼 (𝜎ℎ′′) ,                                                                          (6.50) 

 = + − ∙ ) 
= + − ∙ ) 

=  / ,                                                 (6.51) 

 = , ∙√ ∙ , ⁄ − , ∙∙ , ∙ , ∙ , = ,  . 

 
Ϥϴ ϼ ϶ϴϹ  ϺϹ ϼ  ϵ Ϲ ϶ ϻϴ Ϲ Ͼ Ͻ: 
ϣ ϿϹ ϹϸϹϿϹ ϼ  ϶  Ϲ Ͼϼ ϶Ϲ   ϺϹ ϼ  ϵ Ϲ ϶ 

ϻϴ Ϲ Ͼ Ͻ, ϼ ϼ ϴ  Ͽ  ϸϹϿ  Ϲ Ϸϼ  Ϲ Ϲϸ Ϲ Ͼ Ͻ ϴ϶ Ͻ T0 = h  + 
ϡ : 

 = h + = , + , = ,  .                                                  (6.52) 
 
ϖ ϼ Ͽ Ϲ  Ϲ ϼϹ ϼ ϹϸϹϿ Ϲ  ϻ ϴ Ϲ ϼϹ Ͼ ϼ ϼϹ ϴ Ͼ ϼ φ ϶ 

ϻϴ϶ϼ ϼ ϼ  ϸϿϼ  Ͽϼ϶ Ͻ Ϸ ϴ ϼ: 
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ℰ = ℎ = ,, = , ,                                                                               (6.53) 

 
ϷϸϹ = ,  – Ͼ ϼ ϼϹ  Ͼ ϼ. 

ϣ  Ϸ ϴ ϼϾ  Ϡ.Ϙ. ϫϹ ϶ϴ ϶ ϻϴ϶ϼ ϼ ϼ  Ͼ ϼ ϼϹ ϴ Ͼ ϼ  
ϼ ℰ  ϹϸϹϿ Ϲ  ℰ′′ . ℰ′′ = , . 

ϖ ϼ Ͽ Ϲ  ℎ′′: 
 ℎ′′ = ℰ′′ ∙ ℎ = , ∙ , = ,  .                                                      (6.54) 
 
ϦϴϾ ϾϴϾ ℎ′′ = ,  > ℎ = ,   – ϶ ϡϕ Ϸ ϴ Ͻ Ϻ Ͼ. 
ϘϹϿϴϹ  ϶ ϶ ϸ,  Ϲϵ Ϲ  ϶ ϴ  ϶ ϸ ϵ Ͻ ϴ  Ϲ Ͼϴ, ϴϾ ϾϴϾ ϻϴ Ϲ ϶ Ͻ 

ϵ ϴϻ Ϲ  Ϸ ϴ Ͻ Ϻ Ͼ. 
Ϥϴ ϼ ϶ϴϹ  ϶  ϶ Ͻ ϶ ϸ ϵ Ͻ Ͻ Ϲ Ͼϼ  ϿϹ: 
 ℎ = 𝜎 ∙ ℎ′′ − = , ∙ , − , = ,  ,                                      (6.55) 
 

ϷϸϹ  –  ϴ  ϴϸ ϶ ϸ ϵ Ͻ Ͻ Ϲ Ͼ Ͻ; 
σ – Ͼ ϼ ϼϹ  ϻϴ ϴ ϴ ( ϼ ϼ ϴϹ  1,1); 
m – Ͼ ϼ ϼϹ  ϴ ϸϴ ϶ ϸ Ͽϼ϶ϴ ϻϴ϶ϼ ϼ   ϼ ϴ ϶ ϸ Ͽϼ϶ϴ, m = 0,35; 
qc – ϸϹϿ Ͻ ϴ ϸ ϴ ϶ ϸ ϵ Ϲ. 

 = ( √ ) ⁄ − 𝛼 (𝜎ℎ′′) ,                                                                          (6.56) 

 = , ∙√ ∙ , ⁄ − , ∙∙ , ∙ , ∙ , = ,  , 

 = + − ∙ ) 
= + − ∙ ) 

=  / .                                                     (6.57) 

 
Ϥϴ ϼ ϶ϴϹ  ϺϹ ϼ  ϵ Ϲ ϶ ϻϴ Ϲ Ͼ Ͻ: 
ϣ ϿϹ ϹϸϹϿϹ ϼ  ϶  Ϲ Ͼϼ ϶Ϲ   ϺϹ ϼ  ϵ Ϲ ϶ 

ϻϴ Ϲ Ͼ Ͻ, ϼ ϼ ϴ  Ͽ  ϸϹϿ  Ϲ Ϸϼ  Ϲ Ϲϸ Ϲ Ͼ Ͻ ϴ϶ Ͻ T0 = h  + 
ϡ : 

 = h + = , + , = ,  .                                                      (6.58) 
 
ϖ ϼ Ͽ Ϲ  Ϲ ϼϹ ϼ ϹϸϹϿ Ϲ  ϻ ϴ Ϲ ϼϹ Ͼ ϼ ϼϹ ϴ Ͼ ϼ φ ϶ 

ϻϴ϶ϼ ϼ ϼ  ϸϿϼ  Ͽϼ϶ Ͻ Ϸ ϴ ϼ: 
 ℰ = ℎ = ,, = , ,                                                                                 (6.59) 
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ϷϸϹ = ,  – Ͼ ϼ ϼϹ  Ͼ ϼ. 
ϣ  Ϸ ϴ ϼϾ  Ϡ.Ϙ. ϫϹ ϶ϴ ϶ ϻϴ϶ϼ ϼ ϼ  Ͼ ϼ ϼϹ ϴ Ͼ ϼ  

ϼ ℰ  ϹϸϹϿ Ϲ  ℰ′′ . ℰ′′ = , . 
ϖ ϼ Ͽ Ϲ  ℎ′′: 
 ℎ′′ = ℰ′′ ∙ ℎ = , ∙ , = ,  .                                                        (6.60) 
 
ϦϴϾ ϾϴϾ ℎ′′ = ,  < ℎ = ,   – ϶ ϡϕ ϻϴ ϿϹ Ͻ Ϻ Ͼ. 
ϘϹϿϴϹ  ϶ ϶ ϸ,  ϸ϶  ϶ ϸ ϵ Ͻ  Ϲ Ͼ ϸ ϴ , ϴϾ ϾϴϾ ϻϴ ϶ Ͻ 

Ϲ Ͼ Ͻ ϵ ϴϻ Ϲ  ϻϴ ϿϹ Ͻ Ϻ Ͼ. 
 
6.2.8.        

 
 
Ϣ ϹϸϹϿϹ ϼϹ Ϲ Ͼϼ ϪϢ ϼ Ͼ Ͽϼ Ϲ ϶ϴ ϶ ϸ Ͼ  ϺϹ ϼϽ. 
Ϙϼϴ Ϲ  ϶ ϸ ϶ Ͼ Ϸ  ϶Ϲ ϼ  = ,  .  
Ϣ Ϲ Ͼϴ Ϲ ϴ ϶ ϸ Ϸ  Ϲ Ϲ ϼ  ϶ ϸ ϶ Ͼϴ ϪϢ ϶ Ϲ ϿϾϴ 

ϷϴϿϹ Ϲϼ: 
 ⁄ + ,  = , + , = ,  ,                                                                (6.61) 
 ∇ = ∇ + ℎ + , = , + + , = ,  .                            (6.62) 
 
ϡϴ  ϴϸ Ϲ  ϶ ϸ Ϸ  Ϲ Ϲ ϼ  ϶ ϸ ϶ Ͼϴ: 
 = ∇ +∇ − ∇ = , + , − , = ,  .                         (6.63) 

 
Ϥϴ ϸ Ϲ Ϲϻ ϶Ϲ ϼϹ: 
 = 𝜔√ = , ∙ , ∙ √ ∙ , ∙ , =  / ,                   (6.64) 
 

ϷϸϹ  = ,  – Ͼ ϼ ϼϹ  ϴ ϸϴ; 𝜔 = ,   – Ͽ ϴϸ  ϶ ϸ ϶ Ͼ Ϸ  ϶Ϲ ϼ . 
Ϟ Ͽϼ Ϲ ϶  ϶ ϸ ϶ Ͼ  ϶Ϲ ϼϽ, Ϲ ϵ ϸϼ Ϲ ϸϿ  Ͼϴ 

ϴ Ϲ Ϸ  ϴ ϸϴ: 
 = = = , .                                                                                     (6.65) 

 
ϢϾ ϴ ϹϿ  ϼ  Ͼ Ͽϼ Ϲ ϶  ϶ ϸ ϶ Ͼ  ϶Ϲ ϼϽ ϸϿ  
Ͼϴ ϴ Ϲ Ϸ  ϴ ϸϴ = , .Ͼ. ϼ  ϼ ϼ ϴϿ Ϲ Ͼ Ͽ-϶  ϸ ϿϺ  

ϴ϶  ϸ϶ .  
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6.3.   
 
6.3.1.     
 
ϘϿ  Ϸ ϴ϶ϼ ϴ ϼ  ϵϹ  Ͽ ϼ  ϴ ϾϴϿ  ϶ϴ ϼϼ 

Ͼ ϼ  ϵϹϻ ϸϴ Ϲ Ͻ Ͽϼ , ϴϾ ϾϴϾ Ϲ ϴ  ϵ  ϾϴϿ Ϸ  
϶ϴ ϼ  ϸ ϴ  ϶ Ͼϴ . ϛϴϿ ϺϹ ϼϹ ϼϻ ϶ Ͻ Ϸ ϴ ϼ ϴ Ϲ ϶  ϴ Ϲ Ϻ  

ϼ  ϴ϶  0,67÷0,7, ϴ ϼ Ϲ ϾϹ Ͻ ϼ϶ ϼ Ͽ ϼ  ϶ϹϿϼ ϼ  
ϻϴϿ ϺϹ ϼ  Ϻ  Ͼ ϹϾ ϼ ϶ϴ . 

Ϥϴϻ ϼ ϴ ϹϺϸ  ϡϣϧ ϼ Ϲ Ͼ Ͻ ϸ ϶ : 
 ℎ = ∇ − ∇ = − =  ,                                                        (6.66) 
 = ,  ∙ ℎ = ,  .                                                                                    (6.67) 
 
6.3.2.     
 
ϖ ϵϹ  Ͽ ϼ ϴ  Ϲϸ Ϲ  Ϲ ( ϹϺ ϹϾ ϼ Ϲ ϼ ϶ -

ϴϸ Ϲϻ ) ϼ ϶ Ϲ Ϲ Ϲ ( ϼ ϹϿ Ϲ) ϸϹ ϴ ϼ Ϲ ϶ . Ϭ϶  Ϲ  ϸϿ  
ϵϹ Ϲ Ϲ ϼ  Ͽϼ ϼ ϵϹ ϴ ϹϾ ϼϽ Ͽ ϼ  ϹϺϸ  ϶ϴ ϼ ϼ 
Ϲ ϴ϶ Ϲ Ͻ ϴϸϾϹ Ͽ ϼ  ϼ Ϲ ϴ϶ Ϲ Ϸ  ϴ ϹϸϹϿϹ ϼ  Ϲ Ϲ ϴ  ϶ 
ϹϿϹ Ͽ ϼ . 

ϘϹ ϴ ϼ Ϲ Ϲ Ϲ ϴ - ϴϸ Ϲ ϶  Ϲ  ϶Ϲ ϼϾϴϿ ϼ 
ϼ ϼ Ͻ 4-5  ϶ ϶Ϲ ϹϽ ϴ ϼ ϼ 1-1,5  ϶ ϹϸϹϿϴ  ϸϴ Ϲ Ͻ Ͽϼ . 

Ϭϼ ϼ ϴ ϶ ϶- ϴϸ Ϲϻ ϶ 1-2 . 
 
6.3.3.  
 
ϗ Ͽ ϶ ϴ  ϴ  ϵ Ͼϴ ϼ ϹϹ  ϵ ϹϾϴϹ  ϶ Ͽϴ Ϲ . ϖ ϼϺ Ϲ  ϵ Ϲ Ϲ 

Ϲ Ͼ  ϶Ϲ ϴ ϴ ϵ Ͼϴ ϼ ϴ ϴ 1  ϶ Ϲ ϴϾ ϼ ϴϿ Ͻ Ϲ Ͼϼ ϶  
ϼϺ ϹϷ  ϵ Ϲ ϴ. 

Ϥϴϻ Ϲϻ Ͻ ϵ Ͼ ϼ  ϼϻ ϸ϶  Ͽ ϵ Ͼ ϶, ϼ  ϴ ϴ  Ͽ ϼ ϴ 3 .  
ϗϿ ϵϼ ϴ ϼ ϼ ϼ ϴ ϴϻϴ ϴϵ ϹϷ  ϻϴ ϶ ϴ ϴ϶Ͽ  – 0,75  1,0 . 
ϗϿ ϵϼ ϴ ϼ ϼ ϼ ϴ ϴϻϴ Ϲ Ϸ  ϻϴ ϶ ϴ – 0,75  0,8 . 
Ϥϴ ϼϹ ϹϺϸ  ϻϴ ϶ ϴ ϼ ϼ ϼ ϴϹ  0,5 ,  ϹϿ  ϵϹ Ϲ Ϲ ϼ  
ϸϴ Ϲ ϴϿϴ ϸϿ  ϴ ϼ Ϲ ϴ ϻϴ ϶ ϶. 
 
6.3.4.  
 
ϧ ϴϼ϶ϴϹ  ϸϼ  ϴϻϸϹϿ ϼϽ Ͻ: ϹϺϸ  ϶ ϸ Ͽϼ϶ Ͻ Ͽ ϼ Ͻ ϼ 

ϻϸϴ ϼϹ  ϗϱϥ, ϸϿϼ Ͻ 97,5 , ϼ ϼ ϼ Ͻ 4 , ϴ ϴϾϺϹ ϸϼ  Ϸϴ ϼϽ Ͻ 
ϸϿ  ϵϹ Ϲ Ϲ ϼ  Ͽϴ϶ Ϸ  ϴ ϹϾϴ ϼ  Ͼϴ ϶ ϡϕ, ϸϿϼ Ͻ 57,6  ϼ ϼ ϼ Ͻ 2,5 

. 
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6.3.5.     
 
ϖϸ Ͽ  ϴ Ͻ Ϸ ϴ ϼ Ͽ ϼ  ϿϹϸ Ϲ  Ϲϸ ϴ ϼ϶ϴ  Ͻ ϶  

ϸ Ϲ ϴϺϴ ϶ ϶ϼϸϹ ϶Ϲ ϼϾϴϿ  Ͼ϶ϴϺϼ , ϼ Ϲ ϼ  ϶ ϸ  ϶ ϸ Ͽ Ϲ ϷϴϿϹ Ϲϼ. 
Ϙϼϴ Ϲ  ϶Ϲ ϼϾϴϿ  Ͼ϶ϴϺϼ  ϼ ϼ ϴϹ  20 . Ϥϴ ϼϹ  ϴ Ͻ Ϸ ϴ ϼ 

Ͽ ϼ  ϸ  ϼ ϸ Ϲ ϴϺϴ ϴϻ ϴ ϴϹ  =  . ϣ ϼ  ϸ ϿϺ  ϶ Ͽ  
Ͽ ϶ϼϹ: 

 ∙. ,                                                                                                        (6.68) 

 
ϷϸϹ = ,   – ϴ  ϴϸ ϴ Ϲ  Ϲ Ϲ ϼϹ ; = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϶Ϲ ϶Ϲ ϼ ϺϹ ϼ ;  . =  – Ͼ ϼ ϼ Ϲ ϾϼϽ Ϲϸ ϼϽ Ϸ ϴϸϼϹ  ϴ ϴ ϸϿ  ϵϹ ϴ Ͽ ϼ . 

   , ∙ , = ,  . 

 
ϣ ϼ ϼ ϴϹ  =  . 
 
6.3.6.     
 
ϖ ϹϿϹ Ͽ ϼ  Ϲϸ Ϲ  ϸ Ͽ Ϲ ϼ Ϲ Ϲ Ϲ ϷϴϿϹ Ϲϼ. ϣ  

϶ Ϲ Ͽ ϼ  ϷϴϿϹ Ϲϼ ϴ Ͽ ϺϹ  Ϲ Ϲϻ 15 . 
Ϥϴϻ Ϲ  ϷϴϿϹ ϹϽ, ϴϼ϶ϴϹ  ϸϿ  Ϲ Ϲ ϴ ϼϼ ϶ϴ ϼ  ϼ 

ϼ ϹϿ  ϶ ϶ Ͽ ϼ , ϻϸϴ ϼ  ϼ ϶ ϴ ϶ϿϹ ϼ  ϶Ϲ ϼϾϴϿ Ϸ  
ϸ Ϲ ϴϺϴ, ϼ  ϼ ϼ ϴϿ ϼ,  ϼ  ϵϹ Ϲ ϼ϶ϴ  ϴ ϼ ϶Ͼ  
ϼ ϴϵ  ϵ ϶ Ϸ , Ϲ Ϲ ϴ ϼ Ϸ  ϼ ϸ Ϸ Ϸ  ϵ ϸ ϶ϴ ϼ . 

ϗϴϿϹ Ϲϼ, Ϲϸ Ϲ Ϲ ϸϿ  ϵ ϴ ϼ ϶ ϸϴ ϶ ϸ , Ͼ Ͽ  ϼ  
ϵϹ ϴ Ͽ ϼ  ϼ Ͽ Ϲ ϼ  ϶ ϶, ϴϻ Ϲ Ϲ ϼ  ϞϜϔ ϼ ϴϻϿϼ Ϸ  ϸϴ 
Ͼ ϼϾϴ ϼϽ ϴϻ ϴ Ϲ  ϿϹϸ ϼϹ ϹϾ Ϲ Ϲ Ͼϼ ∇ . . =,    ∇ . . = ,  , ϼ ϴϻ Ϲ  ϷϴϿϹ ϹϽ, ϶Ϲ ϶Ϲ , , ×,   × ,  . 

 
6.3.7.    
 
ϖ ϴ϶ Ͽ ϼ  ϶ ϸ : ϸϴ Ϲ ϴ  Ͽϼ ϴ, ϶ ϸ Ͽϼ϶ ϴ  Ϸ ϴ , ϵ Ͼϼ ϼ 

ϼ, ϸϹ ϴ ϼ Ϲ ϶  ϼ ϼ  Ͽ Ϲ ϼ , ϶ ϸ ϵ Ͻ ϼ ϼ ϵϹ   Ͼ ϶ , 
ϴ ϾϹ Ͻ , , ϻ ϵ , ϸ Ϲ ϴϺϼ ϶ ϹϿϹ Ͽ ϼ  ϼ ϶ϴ ϼϼ. 

ϪϹ Ϲ ϴ ϼ ϴ  ϻϴ϶Ϲ ϴ ϼ Ϲ Ϲ  ϶ Ϲ  Ͽ ϴ , Ͼ Ϸϸϴ Ϲ϶ ϻ Ϻ ϴ 
ϻϴϵϼ϶Ͼϴ ϴ ϶ ϿϹϸ ϶ϼϹ ϸϹ Ϻϴ ϼ  ϵ Ͽ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ ϶ϴϿ ϶, Ͽ ϹϾ 
ϾϴϿ  ϶ Ϸ Ϲ ϼϿϼ, Ͼ Ϸϸϴ ϶ϴ ϼϹ Ͽ ϺϹ  ϾϴϿ ϼ Ϸ ϴ ϼ. Ϧ Ͽ ϼ ϴ 

ϼ϶ ϼϿ ϴ ϼ Ͻ ϻϴ϶Ϲ  з  ϸ ϿϺ ϴ ϵ : 
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> ∆ ∙, = ,  ∙ , = ,  ,                                                                       (6.69) 

 
ϷϸϹ ∆ = − = ,    Ϲ ϼ ϴ ϴ ϴ ϻϴ϶Ϲ Ϲ; 

   Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϶Ϲ ϶Ϲ ϼ ϺϹ ϼ ; 
Ͼ ,mJ

 
 Ͼ ϼ ϼ Ϲ ϾϼϽ Ϸ ϴϸϼϹ  ϴ ϴ ϴ ϻϴ϶Ϲ Ϲ ϿϹϸ Ϲ  ϼ ϼ ϴϹ  ϸϿ  

ϾϴϿ  Ϸ ϶ 15. 
ϣ ϼ ϼ ϴϹ  =  . 
Ϥϴ ϼϹ  ϴ Ͻ Ϸ ϴ ϼ ϸ  ϼ Ϲ Ϲ ϴ ϼ Ͻ ϻϴ϶Ϲ  ϴϻ ϴ ϴ  ϶ 

ϹϸϹϿϴ : 
 = , ÷ , = , ∙ , = ,  ,                                                      (6.70) 
 

ϷϸϹ 
nВ   ϼ ϼ ϴ ϸ ϶  Ͽ ϼ . 
ϗϿ ϵϼ  Ϲ Ϲ ϴ ϼ Ͻ ϻϴ϶Ϲ  ϼ ϼ ϴ  ϴ϶ Ͻ: 
 ℎ = , ÷ , = , ∙ , = ,  ,                                        (6.71) 
 = ∇ − ∇ 𝑖 = , − , = ,  .                          (6.72) 
 
ϘϿ  ϶ ϸϴ ϼϿ ϹϽ  ϶ ϸ  ϼ ϼϺϹ ϼ  ϼϿ ϴ ϼ Ϸ  ϸϴ϶ϿϹ ϼ  

ϴ ϺϹ ϼϹ ϶ ϶ϴ ϼϼ ϺϹ ϼ  Ϲ  ϸ Ϲ ϴϺϼ. 
Ϙ Ϲ ϴϺ ϶ Ͽ Ϲ  ϶ ϶ϼϸϹ ϶Ϲ ϼϾϴϿ  Ͼ϶ϴϺϼ  ϸϼϴ Ϲ  200 . 

ϗϿ ϵϼ  Ͼ϶ϴϺϼ  ϼ ϼ ϴ  ϴ϶ Ͻ ℎ = , ∙ ℎ = , ∙ , = ,  . 
ϫϹ Ϲϻ ϸ Ϲ ϴϺ Ϲ Ͼ϶ϴϺϼ  ϼϿ  ϶ ϸ  ϶ ϶ ϸ  ϶ 

Ϲ Ϲ ϴ ϼ  ϼϿϼ ϸ Ϲ ϴϺ  ϷϴϿϹ Ϲ , ϴ ϶ ϸ ϶ ϸ  ϶ ϡϕ Ϲ ϶Ͽ  
ϴ ϹϾ  ϼϿϼ ϴ ϴ ϼ. 

 
6.4.     
 
6.4.1.  
 
ϖ ϸ ϵ Ͻ Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  Ϸϴ Ϲ ϼ  Ϲ Ϸϼϼ Ͼϴ, ϸ ϹϷ   

϶ ϸ Ͽϼ϶ϴ, ϼ ϴϼ϶ϴϹ  ϶ ϶ϼϸϹ ϺϹϿϹϻ ϵϹ Ͻ Ͽϼ .  
ϘϿ  ϶ ϸϴ ϼϿ ϹϽ  ϶ ϸ  Ϲ  ϸ Ϲ ϴϺ Ϲ Ͼ Ͽ ϸ  ϶ 

ϴϻϸϹϿ   ϼ Ϸϴ ϼ  Ϲ Ͼϴ . Ϧ Ͽ ϼ ϴ ϶ ϸ ϵ  ϹϸϹϿϹ ϴ  
ϿϹ ϖ.Ϙ. Ϙ ϵ ϶ Ͼ Ϸ . 
 
6.4.2.    
 
Ϥϼ ϵϹ ϴ – ϴ Ͼ ϻϴ ϶ ϸ ϵ Ϲ , Ϲϸ ϴϻ ϴ Ϲ Ͻ ϸϿ  Ͼ Ϲ ϼ  ϼ 

ϴ Ϲ ϼ  Ͼϴ. ϖ Ͽ Ϲ  ϶ ϶ϼϸϹ Ͼ Ϲ ϿϹ ϼ  ϼϻ ϵϹ  ϼϿϼ 
ϺϹϿϹϻ ϵϹ  Ͽϼ , ϴ Ͽ ϺϹ  ϶ ϴ ϴ  ϸϾϹ. ϖϹ  Ͼ Ͼ ϼϼ 
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ϼ ϵϹ   Ϲ Ϲ ϼ  Ϲ ϴϹ , ϸ ϼϷϴϹ   Ϲ  Ϲ Ϲ ϼ  
Ͽ ϼ  Ͽϼ . Ϧ Ͽ ϼ  Ͽϼ  ϼ ϵϹ  1-Ϸ  ϸϾϴ ϴϻ ϴ ϴϹ  2 , ϸϴϿϹϹ  

Ͼ  Ͽ ϼ ϴ Ͽϼ  Ϲ ϴ , Ͽ ϼ ϴ ϿϹϸ ϹϽ Ͽϼ  ϴ϶ ϴ 0,7 .  
 
6.5.      
 
6.5.1.     
 
ϣϿ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ , ϴ ϴϾϺϹ Ͼϴ ϼϿ ϺϹ ϼ  

ϴ϶ ϸϹϽ ϶ ϼ  ϼϿ  ϼ  ϹϸϹϿ  ϶ Ϸ ϴ Ϲ AutoCAD: =,  , = ,  . 
 
ϖϹ  1 . . ϶ ϸ Ͽϼ϶ Ͻ ϴ ϼ Ͽ ϼ  ϹϸϹϿ Ϲ   ϿϹ: 
 = ∙ ∙ ∙+ = , ∙ ∙ , ∙+ = ,  / ,                                    (6.73) 

 
ϷϸϹ  – Ͽ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  Ͽ ϼ ; 

 – ϼ ϼ ϴ ϿϹ ϴ; 
 – Ͽ ϼ ϴ ϵ Ͼϴ;   – Ͽ  ϵϹ ϴ. 
ϖϹ  ϵ Ͼϴ ϼ Ͼ  ϹϷ  ϼϿ ϺϹ ϼ  ϹϸϹϿ  ϴ ϴϿ Ϸϼ  ϵ ϴϻ : 
 = ∙ ∙ ∙+ = , ∙ ∙ ∙ ,+ = ,  / .                                    (6.74) 

 
ϖϹ  Ͽ Ͼ Ϸ  ϻϴ ϶ ϴ: 
 ≈ , ∙ √ ∙ ,                                                                                       (6.75) 
 

ϷϸϹ  – Ͽ ϴϸ  ϻϴ ϶ ϴ. 
 = − + , ∙ = , − , + , ∙ =  ,       (6.76) 
 = , ∙ ∙ √ ∙ , = ,  . 
 
ϖϹ  ϻϴ ϶ ϴ ϼ϶ ϸϼ  Ͼ 1 . . ϸϿϼ  ϹϾ ϼϼ: 
 = + = ,  + = ,  / .                                                                  (6.77) 
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6.5.2.     
 
ϱ  Ϸϼϸ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ  ϴ ϶Ϲ ϶  ϼ ϼϻ ϶  Ϸ ϴ ϼ 

ϵϹ Ͻ Ͽ ϼ  ϼ Ϲ   ϴ϶ ϵϹϸ Ϲ Ϸ  Ϸ Ͽ Ϸ  
Ϲ Ϸ Ͽ ϼϾϴ. 

ϗ ϼϻ ϴϿ ϴ  ϴ϶Ͽ ϴ  ϼϿ  Ϸϼϸ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ  ϶ ϸ . ϥ  
 ϶Ϲ ϹϷ  ϵ Ϲ ϴ: 

 = ∙ ∙ℎ = ∙ , ∙ = ,  / ,                                                 (6.78) 

 ℎ = − = , − , =  .                                              (6.79) 
 
ϥ   ϼϺ ϹϷ  ϵ Ϲ ϴ: 
 = ∙ ∙ℎ = ∙ , ∙ , = ,  / ,                                                   (6.80) 

 ℎ = ∇ 𝑖 − = , − , = ,  .                                      (6.81) 
 
ϖϹ ϼϾϴϿ ϴ  ϴ϶Ͽ ϴ  ϼϿ  Ϸϼϸ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ  ϶ ϸ   

 ϶Ϲ ϹϷ  ϵ Ϲ ϴ ϹϸϹϿ Ϲ : 
 = ∙ ∙ = ∙ , ∙ , = ,  / ,                          (6.82) 
 

ϷϸϹ = ,   – Ͽ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  ϹϿϴ ϸϴ϶ϿϹ ϼ , ϹϸϹϿϹ ϴ 
  Ϸ ϴ  AutoCAD. 

ϖϹ ϼϾϴϿ ϴ  ϴ϶Ͽ ϴ  ϼϿ  Ϸϼϸ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ϶ϿϹ ϼ  ϶ ϸ   
 ϼϺ ϹϷ  ϵ Ϲ ϴ ϹϸϹϿ Ϲ : 

 = ∙ ∙ = ∙ , ∙ , = ,  / ,                             (6.83) 
 

ϷϸϹ = ,   – Ͽ ϴϸ  Ϲ Ϲ Ϸ  Ϲ Ϲ ϼ  ϹϿϴ ϸϴ϶ϿϹ ϼ , ϹϸϹϿϹ ϴ 
  Ϸ ϴ  AutoCAD. 

 
6.5.3.    
 
ϱ ϴ ϶ϻ϶Ϲ ϼ϶ϴ ϹϷ  ϸϴ϶ϿϹ ϼ  ϼ ϹϹ  ϶ϼϸ Ϸ Ͽ ϼϾϴ  ϶ Ͻ  

ϼ ϼ ϴϿ Ϸ  ϶  ϼϺ ϹϷ  ϵ Ϲ ϴ ϸ  ϸ ϶  ϺϹ ϼ : 
 = ∙ ∙ ℎ = ∙ , ∙ , = ,  ,                                    (6.84) 
 ℎ = ∇ 𝑖 − = , − , = ,  .                                     (6.85) 
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ϥϼϿϴ ϶ϻ϶Ϲ ϼ϶ϴ ϹϷ  ϸϴ϶ϿϹ ϼ  ϸϿ  ϶ Ϸ  Ͽ ϴ : 
 = ∙ ∙ = , ∙ ∙ , = ,  / ,                  (6.86) 
 

ϷϸϹ = ,   – Ͽ ϴϸ   ϶ϻ϶Ϲ ϼ϶ϴ ϹϷ  ϸϴ϶ϿϹ ϼ , ϶ϾϿ ϴ  
ϻ ϵ , ϹϸϹϿϹ ϴ   AutoCAD. 

 
6.5.4.    
 
ϖ Ͼϴ Ϲ ϶Ϲ ϶ ϻϸϹϽ ϶ϼ  ϴ Ͽ ϼ  ϼ ϶ϴϹ  ϴ   

ϼϿ ϴ ϼ Ϸ  ϸϴ϶ϿϹ ϼ , ϸϹϽ ϶ ϹϷ  Ϲ Ϲϸ ϶Ϲ  ϴ ϸ ϶  
Ͽ ϼ : 

 = ∙ ∙ = ∙ , ∙ , = ,  / ,                  (6.87) 
 

ϷϸϹ = ,   – Ͽ ϴϸ   ϼϿ ϴ ϼ Ϸ  ϸϴ϶ϿϹ ϼ , 
ϸϹϽ ϶ ϹϷ  ϴ ϸ ϶  Ͽ ϼ . 

 
6.5.5.   
 
Ϙϴ϶ϿϹ ϼϹ ϴ ϶ ϴ ϶Ϲ ϼϾϴϿ  Ϸ ϴ : 
 = ∙ ℎ ∙ t − 𝜑 = ∙ ∙ − = ,  / ,       (6.88) 

 
ϷϸϹ =   Ͼϡ/ 3 – ϸϹϿ Ͻ ϶Ϲ  ϴ ϶ ϶  ϶ϻ϶Ϲ Ϲ  ϼϼ; ℎ  – Ͽ ϼ ϴ Ͽ  ϴ ϶, ϼ ϼ ϴϹ  ℎ =  ; = ° – Ϸ Ͽ ϶ Ϲ ϹϷ  Ϲ ϼ  ϴ ϶. 

Ϥϴ϶ ϸϹϽ ϶ ϴ  ϸϴ϶ϿϹ ϼ  ϴ ϶ ϴ 1 . .: 
 = ℎ ∙ = ∙ , = ,  / .                                                                   (6.89) 

 
Ϣ ϹϸϹϿ Ϲ  ϴ ϼ϶ Ϲ ϸϴ϶ϿϹ ϼϹ Ϸ ϴ   ϼϺ ϹϷ  ϵ Ϲ ϴ. 
ϧϸϹϿ Ͻ ϶Ϲ  ϶ϻ϶Ϲ Ϲ Ϸ  Ϸ ϴ ϶ϻ϶

Ϸ  ϴ϶ Ϲ : 
 γ = γ − − n ∙ γ = , − − , ∙ , = ,  / ,  (6.90) 
 

ϷϸϹ Ϸ  
 ϸϹϿ Ͻ ϶Ϲ  Ϸ  Ϸ ϴ; 

0n  ϼ  Ϸ  Ϸ ϴ; 

w   ϸϹϿ Ͻ ϶Ϲ  ϶ ϸ . 
ϣϴ ϼ϶ Ϲ ϸϴ϶ϿϹ ϼϹ Ϸ ϴ ϶ϴ ϼ  ϴ Ͽ ϼ    ϼϺ ϹϷ  

ϵ Ϲ ϴ ϹϸϹϿ   Ͽϴ : 
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ϣ ϸ ϶ ϸ ϵ Ͻ Ͻ Ͽϼ Ͻ: 
 . . = γ ∙ ℎ ∙ + 𝜑 + ∙ ∙ + 𝜑

,                       (6.91) 

 
ϷϸϹ Ϸh

 
 Ͽ ϼ ϴ Ͽ  Ϸ ϴ  ϼϻϴ ϶ ϸ ϵ Ͻ Ͻ Ͽϼ  ϸ  ϸ ϶  Ͽ ϼ ; 

϶ϻ϶
Ϸ  

 ϸϹϿ Ͻ ϶Ϲ  ϶ϻ϶Ϲ Ϲ Ϸ  ϵϹ ϴ Ͽϼ  ϼ Ϸ ϴ, ϶Ϲ ϶Ϲ ; 

Ϸ  
 Ϸ Ͽ ϶ Ϲ ϹϷ  Ϲ ϼ  Ϸ ϴ. 

 . . = , ∙ ∙ + + ∙ ∙ + =  = ,  / . 
 
ϫϼ ϿϹ Ϲ ϻ ϴ Ϲ ϼϹ ϴ϶ ϸϹϽ ϶ ϹϽ ϴ ϼ϶ Ϸ  ϸϴ϶ϿϹ ϼ  Ϸ ϴ ϴ 1 

. . ϸϿϼ  Ͽ ϼ  ϶Ϲ ϶ Ϲ  Ͽ ϴϸϼ  ϴ ϼ϶ Ϸ  ϸϴ϶ϿϹ ϼ  Ϸ ϴ: 
 = . . ∙ ℎ = , ∙ = ,  .                                              (6.92) 

 
6.5.6.   
 
Ϥϴ϶ ϸϹϽ ϶ ϴ  ϶ Ͽ ϶ Ϸ  ϸϴ϶ϿϹ ϼ  ϹϸϹϿϹ ϴ Ϲ   
ϿϹ ϔ.ϟ. Ϡ ϺϹ϶ϼ ϼ ϶ϴ: 
 = , ∙ ∙ ∙ ℎ % ̅ + ℎ

,                                                               (6.93) 

 
ϷϸϹ ℎ % – ϶ ϴ ϶ Ͽ  1%- Ͻ ϵϹ Ϲ Ϲ ϼ; ̅ – Ϲϸ  ϸϿϼ ϴ ϶ Ͽ ; 

 ℎ = ∙ℎ %̅ = , ∙ ,, = ,  ,                                                                       (6.94) 

 = , ∙ ∙ , ∙ , ∙ , , + , = ,  / . 

 
ϟϼ ϼ  ϸϹϽ ϶ϼ  ϴ϶ ϸϹϽ ϶ ϹϽ W  ϴ ϸϼ  ϼϺϹ ϼ ϹϿ  

϶  Ͼ  ϖϕ ϴ ϶ϹϿϼ ϼ : 
 = ̅ − ℎ % = ,∙ , − ∙ , =  .                                                     (6.95) 
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6.5.7.   
 
ϥϼϿϴ ϸϴ϶ϿϹ ϼ  ϼϷ ϻϾϴ ϸϹϽ ϶ Ϲ  ϴ ϴ  ϹϿϴ Ͽ ϼ  ϶ ϼϺ Ϲ  ϵ Ϲ Ϲ, 

ϴ ϸ ϹϽ  ϸ ϶ ϸ Ͻ, ϼ ϶ Ϲ ϡϕ, ϶Ϲ ϶ ϹϷ  ∇ 𝑖 . 
 = ∙ ∙ = ∙ , ∙ , = ,  / ,                         (6.96) 
 

ϷϸϹ = ,   – Ͽ ϴϸ   ϸϴ϶ϿϹ ϼ  ϼϷ ϻϾϴ, ϸϹϽ ϶ ϹϷ  ϴ ϹϿ  
Ͽ ϼ . 

 
6.6.    
 
Ϣ Ϲ Ͼϴ ϵ ϹϽ ϼ Ͽ ϼ  ϼϻ϶ϹϸϹ ϴ ϶ Ϲ Ϲ ϼϼ ϴ ϶ Ϲ 

ϸ ϶  Ͽ ϼ . 
ϘϿ  ϸ ϵ ϶ϴ ϴ Ϲ ϶ ϴ϶ϿϹ ϴ ϴϵϿϼ ϴ 6.2, ϶ Ͼ Ͻ ϻϴ Ϲ Ϲ  ϶ Ϲ 

ϴϷ ϻϾϼ, ϺϹ Ϲ ϴ ϶Ϲ ϶ ϼϽ Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  
ϴϷ ϻϾϹ . ϖ ϼ϶ϹϸϹ  Ͽϴ  ϼϻϷϼϵϴ ϼϽ Ϲ  ϼ ϹϿ  
Ϲ Ϲϸϼ  ϴ Ϲ Ϸ  Ϲ Ϲ ϼ   ϴ ϶ Ͻ ϹϿϾϹ ϼ   ϻ ϴϾ  « Ͽ », 

ϼ϶ ϴ ϶ Ͻ ϹϿϾϼ –  ϻ ϴϾ  « ϼ »; ϴϿ Ϲ ϴ Ϸϼ϶ϴ ϼϹ ϼϿ  
ϼ ϴ ϺϹ ϼ   ϻ ϴϾ  « Ͽ », Ϻϼ ϴ ϼϹ –  ϻ ϴϾ  « ϼ ». Ϧ Ͼϼ 

ϼϿ ϺϹ ϼ  ϴ϶ ϸϹϽ ϶ ϼ  ϼϿ ϴ ϼ ϴ    Ϸ ϴ  
AutoCAD. 

 
ϦϴϵϿϼ ϴ 6.2 – Ϣ ϶ Ϲ ϴϷ ϻϾϼ ϴ Ͽ ϼ  

 
Ϥϴ Ϲ  Ͼ ϴϹ϶  ϴ ϺϹ ϼϽ ϶ Ϸ ϼϻ ϴϿ  Ϲ Ϲ ϼ  Ͽ ϼ  ( ϼ 

ϴ Ϲ Ϲ ϴ 1 . . ϸϿϼ ) ϶ Ͽ Ϲ   Ͽϴ : 

 
 

𝜸𝒇 
 

 
,  ,  

, 
∙  

 1,0  7460,51 13,00 96986,63 

 1,0  98,45 1,49 -146,69 

 1,0  0,00 0,00 0,00 

 1,0  0,00 0,00 0,00 

 0,95  6929,98 5,61 -38877,19 

 0,95  8438,13 4,05 -34174,43 

 1  1199,80 0,00 0,00 

 1  1057,19 9,50 10043,31 

 1  43,54 12,05 524,66 

 1,2  11,77 3,67 43,20 

 0,8  635,86 1,00 -635,86 

 1,0  10,08 37,25 375,48 

 0,9  16,66 11,85 -197,42 
 Σ ↓↑ 13171,32 Σ  33941,69 
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ϘϿ  ϶Ϲ ϶ Ͻ Ϸ ϴ ϼ: 
 𝜎 = − ∑ + ∙∑ = − ,, + ∙ ,, = − ,  / ,                (6.97) 

 𝜎 = 𝜎 ∙ − ∙ ∙ − ,                                                            (6.98) 
 

ϷϸϹ = ,  /  – ϸϹϿ Ͻ ϶Ϲ  ϶ ϸ . 
 𝜎 = − , ∙ − , ∙ ∙ − = − ,  / , 
 = ∇ − ∇ = , − , =  ,                                          (6.99) 
 = t ,                                                                                                    (6.100) 
 

ϷϸϹ  – Ϸ Ͽ ϹϺϸ  ϴ Ͻ Ϸ ϴ  ϼ ϶Ϲ ϼϾϴϿ . ϦϴϾ ϾϴϾ  ϶ ϸ Ͽϼ϶ Ͻ 
Ͽ ϼ  ϴ ϴ  Ϸ ϴ  ϶Ϲ ϼϾϴϿ ϴ,  tg ° = . 

 = ( ∙ + 𝜎 ) ∙ = ( , ∙ + − , ) ∙ = , ,       (6.101) 
 𝜎 = 𝜎 ∙ + + ∙ ∙ ,                                                             (6.102) 
 𝜎 = − , ∙ + + , ∙ ∙ = − ,  / , 
 𝜎 = − ∙ = − , ∙ = − ,  / .                                     (6.103) 
 
ϘϿ  ϼϻ ϶ Ͻ Ϸ ϴ ϼ: 
 𝜎 = − ∑ − ∙∑ = − ,, − ∙ ,, = − ,  / ,              (6.104) 

 𝜎 = 𝜎 ∙ − ∙ ∙ − ,                                                             (6.105) 
 = ∇ 𝑖 − ∇ = , − , = ,  ,                                 (6.106) 
 𝜎 = − , ∙ , − , ∙ , ∙ − , = − ,  / , 
 = tg  = tg ° = , ,                                                                     (6.107) 
 

ϷϸϹ = ° – Ϸ Ͽ ϹϺϸ  ϼϻ ϶ Ͻ Ϸ ϴ  ϼ ϶Ϲ ϼϾϴϿ . 
 = −( ∙ + 𝜎 ) ∙ ,                                                                       (6.108) 
 = − , ∙ , − ,  ∙ , = ,  / , 
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𝜎 = 𝜎 ∙ + + ∙ ∙ ,                                                            (6.109) 
 𝜎 = − , ∙ + , + , ∙ , ∙ , = − ,  / , 
 𝜎 = − ∙ = − , ∙ , = − ,  / ,                                   (6.110) 
 

ϷϸϹ 𝜎 , 𝜎 , 𝜎 , 𝜎  – ϴϿ Ϲ ϴ ϺϹ ϼ   Ϸ ϼϻ ϴϿ  ϼ ϶Ϲ ϼϾϴϿ  
Ͽ ϴϸϾϴ , ϶Ϲ ϶Ϲ   ϶Ϲ ϶ Ͻ ϼ ϼϻ ϶ Ͻ Ϸ ϴ ϹϽ, Ͼϣϴ;  ,  – Ͼϴ ϴ ϹϿ Ϲ ϴ ϺϹ ϼ   Ϸ ϼϻ ϴϿ  ϼ ϶Ϲ ϼϾϴϿ  
Ͽ ϴϸϾϴ , ϶Ϲ ϶Ϲ   ϶Ϲ ϶ Ͻ ϼ ϼϻ ϶ Ͻ Ϸ ϴ ϹϽ, Ͼϣϴ; 𝜎 , 𝜎 , 𝜎 , 𝜎   – ϷϿϴ϶ Ϲ ϴ ϺϹ ϼ , ϶Ϲ ϶Ϲ   ϶Ϲ ϶ Ͻ ϼ ϼϻ ϶ Ͻ 

Ϸ ϴ ϹϽ, Ͼϣϴ; ∑  – ϴ ϶Ϲ ϼϾϴϿ  ϼϿ, ϸϹϽ ϶ ϼ  ϴ Ͽ ϼ ; ∑  – ϴ Ϲ ϶ ϶ Ϲ  ϼϿ, ϸϹϽ ϶ ϼ  ϴ Ͽ ϼ ; 
 – ϼ ϼ ϴ ϸ ϶  Ͽ ϼ . 
Ϥϴ Ϲ  Ͼ ϴϹ϶  ϴ ϺϹ ϼϽ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 6.3. 
 

ϦϴϵϿϼ ϴ 6.3 – Ϟ ϴϹ϶ Ϲ ϴ ϺϹ ϼ , ϸϹϽ ϶ ϼϹ ϴ Ͽ ϼ  

 
6.7.       
 
ϣ ϶Ϲ Ͼϴ ϶ Ͽ Ϲ ϼ  Ͽ ϶ϼϽ, Ͽ Ϲ  ϴ ϺϹ ϼϽ ϸϿ  ϶ Ϸ  

Ϲ ϴ ϼ  ϴϷ ϻ Ͼ. 
1. ϖ  ϶ Ϲ  Ͼϴ  Ͽ ϼ : 
 ∙ ∙ |𝜎 | ∙ ,                                                                                (6.111) 
 

ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϶Ϲ ϶Ϲ ϼ; = ,  – Ͼ ϼ ϼϹ  Ϲ ϴ ϼ  ϴϷ ϻ Ͼ; =  Ͼϣϴ – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϵϹ ϴ Ϻϴ ϼ ; = ,  – Ͼ ϼ ϼϹ  Ͽ ϶ϼ  ϴϵ . 
 , ∙ , ∙ |− , | , ∙ , 

 ,  / < ,  / . 
  

, / 2     𝜎  -209,22 -755,72 𝜎  -382,59 -392,72 

 0,00 498,24 𝜎  -209,22 -1104,49 𝜎  -382,59 -43,95 
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2. Ϣ ϶ϼϹ ϴ Ϸϼ϶ϴ ϼ  ϴ ϺϹ ϼϽ ϴ ϶Ϲ ϶ Ͻ Ϸ ϴ ϼ Ͽ ϼ : 
 𝜎 < ,                                                                                                         (6.112) 
 − ,   / < . 
 
3. ϖ ϻ Ϲ ϶Ϲ ϶ Ͻ Ϸ ϴ ϼ Ͽ ϼ : 
 |𝜎 | , ∙ ∙ ,                                                                                   (6.113) 
 ,   / > ,  . 
 
ϣ ϹϾ ϼ Ϲ ϴ  Ͽ ϼ ϴ ϸ ϶ϿϹ ϶ Ϲ  ϶ Ϲ  Ͼ ϼ Ϲ ϼ  ϼ. 
 
6.8.    
 
ϧ Ͻ ϼ϶  ϵϹ  Ͽ ϼ  ϴ Ϲ ϾϴϿ  ϶ϴ ϼ  ϹϸϹϿ Ϲ  

Ϲ ϹϽ ϵ  ϶ϴ ϼ , .Ϲ. ϹϷ  ϼ϶ϿϹ ϼϹ  ϸ϶ϼϷ  ϺϹ ϼ . 
ϣϿ ϼ  ϴ ϼ ϶ϴ  ϴ ϸ϶ϼϷ  Ϲ ϶  ϹϸϹϿ  ϼ  –  Ϲ Ϲ 

Ϲ ϹϽ ϵ ϼ. 
ϣ ϼ ϴ ϹϿ Ͻ Ϲ ϸ϶ϼϷϴ Ͽ ϼ ϴ ϵ ϸϹ  Ͻ ϼ϶ϴ, Ϲ Ͽϼ 

϶ Ͽ Ϲ  Ͽ ϶ϼϹ: 
 ∙∙ ,                                                                                                       (6.114) 

 
ϷϸϹ = ,  – Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϶Ϲ ϶Ϲ ϼ ϺϹ ϼ ; = ,  – Ͼ ϼ ϼϹ  Ϲ ϴ ϼ  ϴϷ ϻ Ͼ; = ,  – Ͼ ϼ ϼϹ  Ͽ ϶ϼϽ ϴϵ ; 

 – ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼϹ ϵ ϵ Ϲ Ͻ Ϲ ϹϽ ϵ ϼ ( ϼϿ , 
ϼ϶Ͽ ϹϽ  ϸ϶ϼϷ ); 

 – ϸ϶ϼϷϴ ϴ  ϼϿϴ. 
 = ( + + − − + + + ) ∙  ∙ tg + ∙ ′ + ∙ 𝜔,                                                                                     (6.115) 
 

ϷϸϹ c   Ͼ ϼ ϼϹ  Ͽ ϶ϼ  ϴϵ  ϸϿ  ϴ ϼ϶ Ϸ  ϸϴ϶ϿϹ ϼ  Ϸ ϴ, 

ϼ ϼ ϴϹ  c = 0,7; 
   Ϸ ϼϻ ϴϿ ϴ  ϹϾ ϼ  Ͽ ϴϸϼ ϸ ϶  Ͽ ϼ , ϼ ϴ Ϲ Ϲ ϴ 1 

. . nB   . 
 = , + , + , − , − , + + + , ∙° + , ∙ , + ∙ , = ,  , 
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 = − + + ,                                                                       (6.116) 
 = , − , + , + , = ,  , 
 , ∙ ,, ∙ , = , > , . 

 
ϥ ϺϹ ϼϹ ϸ ϶ϿϹ ϶ Ϲ  Ͽ ϶ϼ  Ͻ ϼ϶ ϼ ϼ ϼ ϹϹ  ϻϴ ϴ  ϶ 24,3%. 
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7.      
 
7.1.        

  
 
ϣ ϼ ϼ ϹϿ ϶Ϲ ϣϹ ϹϷϼ Ͼ Ϸ  Ϸϼϸ ϻϿϴ ϶ Ͽ  ϿϹϸ ϼϹ 

϶ϼϸ  ϴϵ : 
 ϶ Ϲ Ͼϴ Ϸ ϴ ϼ ϾϿϴϸϼ ϶ϴ ϼϹ ϹϷ  ϶ ϿϹϻ  ϴ ; 
 Ͼϴ Ϲ Ϲ ϹϾ; 
 ϸϷ ϶Ͼϴ Ͽ ϴϸϾϼ Ͼ ϼ ϹϿ ϶  ϼ ϹϹ ϵ Ͻ ϶ ; 
 ϴ ϼ Ͼϴ ϼ Ͽϴ ϼ ϶Ͼϴ Ϲ ϼ ϼϼ; 
 ϶ ϻ϶ϹϸϹ ϼϹ ϼ ϿϹϸ ϼϽ ϸϹ ϴϺ ϶ Ϲ Ϲ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ; 
 ϼ ϹϿ ϶  ϶  ϺϹ ϼϽ; 
 ϼ ϹϿ ϶  ϹϿϾϴ Ͼ Ͽ ϴ ϼ ϹϷ  Ϲ ϴϿϴ. 
ϖ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ Ϲϸ Ϲ  Ϲ ϼ ϼ   ϸϷ ϶ϾϹ Ͽ Ϻϴ 

϶ ϸ ϴ ϼϿϼ ϴ, ϴ ϴϾϺϹ Ϲ ϼ ϼ   ϼ ϼ ϼϻϴ ϼϼ ϶ ϻϸϹϽ ϶ϼ  ϴ 
Ͼ Ϻϴ  Ϲϸ  Ϲ Ϲϸ ϶Ϲ   ϼ ϹϿ ϶ϴ. 

ϖ ϻϸϹϽ ϶ϼϹ ϴ Ͼ Ϻϴ  Ϲϸ  ϶ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ: 
 ϻϸϴ ϼϹ ϶ ϸ ϴ ϼϿϼ ϴ, ϴ ϴ ϼ  Ͽϴ ϸ ϴ ϶, ϾϿϼ ϴ ϼ Ϲ ϾϼϹ 

ϼϻ Ϲ Ϲ ϼ ; 
 ϸϷ ϶Ͼϴ Ͽ Ϻϴ ϶ ϸ ϴ ϼϿϼ ϴ, ϶  ϼ ϿϹ ϶ ϸϾϴ ϿϹ ϴ ϼ ϴ ϴ ϼ  

Ϲ ϼ ϼϼ; 
 ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϴ ϴ Ϲ ϼ ϹϿ ϶ϴ; 
 ϵ ϴϻ ϶ϴ ϼϹ ϼ ϵ ϴ Ϲ ϼϹ  ϸϴ ϼ; 
 ϴ ϼ ϼ ϼ Ͼϼ ϸϿ  ϴ ϹϿϹ ϼ  ϼ Ϲ ϴϿϴ, ϶ ϻϴ Ϲ  ϼϹ  

Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ ϼ ϸϾ  ϼ ϹϿ ϶ϴ ϼ Ͼ Ͽ ϴ ϴ ϼϼ ϗϱϥ;  
 Ϲ Ϲ ϹϿϹ ϼϹ ϴ ϹϿϹ ϼ  ϼϻ ϻ  ϻϴ ϿϹ ϼ . 
ϥ ϻϸϴ ϼϹ ϶ ϸ ϴ ϼϿϼ ϴ ϵ ϸϹ  ϶ Ϻϸϴ  ϿϹϸ ϼ ϼ 

Ϲ ϴ ϼ: 
 ϼ ϶ϴ ϼϹ ϶  Ϲ ϶ ϶ ϸ Ϸ , ϿϹϸ ϶ Ϸ  ϼ Ϲ ϼ Ϲ Ͼ Ϸ  

ϹϺϼ ϶; 
 ϼϻ Ϲ Ϲ ϼϹ Ϲ ϶ Ϲ Ϲ ϴ ϼ Ϲϸϼ Ϲ ϴ ϼϼ ϴ ϶; 
 ϼ ϶ϴ ϼϹ ϶ Ϸ  Ϸϼϸ ϼ ϼ Ϲ Ͼ Ϸ  ϹϺϼ ϴ ϼ ϼϻ Ϲ Ϲ ϼϹ Ͼϴ Ϲ ϶ϴ 

϶ ϸ  ϶ ϼϺ Ϲ  ϵ Ϲ Ϲ ϣϹ ϹϷϼ Ͼ Ϸ  Ϸϼϸ ϻϿϴ; 
 ϼ ϶ϴ ϼϹ ϶ Ϸ  Ϸϼϸ ϵϼ Ͽ Ϸϼ Ϲ Ͼ Ϸ  ϹϺϼ ϴ ϼ ϼϻ Ϲ Ϲ ϼ  

ϵϼ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϸ Ͼ ϼ϶ ϼ ϶ ϸ Ϲ ϴ ϶ ϶ ϻϼ  Ϲ ,  Ϲ Ͻ ϼ  
Ͼ ϼ Ϲ  ϼϻ Ϲ ϼ  ϴ ϻϹ Ͻ. 

ϖ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϥϦϢ 70238424.27.140.036 – 2009 

«ϗϼϸ ϿϹϾ ϴ ϼϼ ϶ ϸ ϴ ϼϿϼ ϴ ϗϱϥ ϶ Ϲ ϴ϶ϼϿϴ ϹϾ ϼ ϶ϴ ϼ  
ϼ ϼ ϹϿ ϶ϴ  ϼ Ϲϵ ϶ϴ ϼ » ϶ ϴ Ͼϴ  ϶ϹϸϹ ϼ  ϴϵ   ϴ ϼ ϴ Ͻ 

ϸϷ ϶ϾϹ Ͽ Ϻϴ ϶ ϸ ϴ ϼϿϼ ϴ Ϲ ϵ ϸϼ  ϶ Ͽ ϼ  ϿϹϸ ϼϹ ϴϵ : 
 ϼ Ͼϴ Ϲ ϼ ϼϼ  ϴ Ͼ ϶ Ϲ ϼϽ ϼ ϴ; 
 ϶ ϶ ϻ Ϲ ϼ  ϼϻ ϵ , ϵ ϶  ϸ ϶; 
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 ϴ ϼ ϴ ϴ  ϼ Ͼϴ Ϲ ϼ ϼϽ Ϻϼ϶ ϶ ϸ Ϲ Ͼϼ  ϵ ϹϾ ϶; 
 ϻϴ Ͼϴ ϼ Ͼ ϶Ϲ  ϷϿ ϵϿϹ ϼϽ ϼ ϴ ϴϺ Ͼ϶ϴϺϼ . 
Ϟ Ϲ Ϸ , ϶ ϴ϶ ϴ ϼ ϴ  Ϲ ϼ ϼϽ ϶ ϸϼ  ϼ Ͼϴ Ͽ Ϻϴ  

ϸ Ϲ϶Ϲ Ͻ ϼ Ͼ ϴ ϼϾ ϶ Ͻ ϴ ϼ ϹϿ ϼ. 
ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ Ϲ ϼ ϼϽ  ϼ ϺϹ Ϲ Ͻ ϻϴ ϼ Ϲ ϴ ϹϿϹ  

Ͼ ϶, ϴϸϴ ϼ  ϶ ϻ  ϻϴ ϿϹ ϼ , ϸ ϿϹ ϼ , ϵϹ ϹϷ ϵ Ϲ ϼ , 
ϸ ϿϺ  ϵ  Ϲϸ Ϲ : 

 Ϲ ϼ Ϲ ϾϼϹ Ϲ ϼ ϼ , ϼ ϾϿ ϴ ϼϹ ϻϴ ϿϹ ϼϹ ϼ ϸ ϿϹ ϼϹ 
ϴ϶Ͽ Ϲ  ϴ ϹϿϹ  Ͼ ϶, Ϲϸ ϼ ϼϽ, ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ, 

ϵϹ Ϲ ϼ϶ϴ ϼϹ ϴϿ Ϲ Ͽ ϶ϼ  ϸϴ ϼ ϵ ϴ ϴ ϹϿϹ ϼ ; 
 Ϲ ϼ Ϲ ϾϼϹ Ϲ ϼ ϼ   ϸ Ϲ ϼ ϶ϴ ϼ  Ϲ Ϲ ϶Ϲ Ϸ  

϶Ϲ Ϸ  Ͼϴ  ϵ ϶Ϲ Ͻ Ϲ ϼ ϼϼ ϼ ϺϹ Ϲ Ͻ ϻϴ ϼ . 
 
7.2.      
 
Ϣ ϶ Ϲ Ϲϵ ϶ϴ ϼ  Ͼ ϹϾ ϼ ϶ϴ ϼ , ϼ ϹϿ ϶  ϼ Ͼ Ͽ ϴ ϴ ϼϼ 

϶ ϸ ϴ ϼϿϼ  ϹϷϿϴ Ϲ ϼ  ϥϦϢ 70238424.27.140.036 – 2009 

«ϗϼϸ ϿϹϾ ϴ ϼϼ ϶ ϸ ϴ ϼϿϼ ϴ ϗϱϥ ϶ Ϲ ϴ϶ϼϿϴ ϹϾ ϼ ϶ϴ ϼ  
ϼ ϼ ϹϿ ϶ϴ  ϼ Ϲϵ ϶ϴ ϼ », ϶ ϶Ϲ ϶ϼϼ  Ͼ ϼ: 

 ϴϻ ϴϵϴ ϶ϴϹ Ϲ Ϲϸ ϹϾ Ϲ ϴ Ϲ ϼϴϿ , ϹϾ  ϼ ϹϿ ϶ϴ ϼ 
ϹϾ Ͼ ϼϼ ϶ ϸ ϴ ϼϿϼ  ϸϿϹϺϴ  ϵ ϻϴ ϹϿ  ϷϿϴ ϶ϴ ϼ   

Ϸϴ ϴ ϼ Ϸ ϸϴ ϶Ϲ Ϸ  ϴ ϼ ϴ Ϸ  ϴϸϻ ϴ; 
 Ϲ ϼ ϼ   ϸϷ ϶ϾϹ Ͽ Ϻϴ ϶ ϸ ϴ ϼϿϼ ϴ ϼ ϴ ϼ ϴ Ϲ Ͼϼ 

ϴ϶Ͽ   Ϲ  Ϲ ϵ ϸϼ  ϼ ϺϹ Ϲ  ϼϻ Ͼϴ ϼϽ ϴ Ϲ ϶, 
϶ϴ ϼϴ  ϴϵ Ͼ ϶ ϦϱϢ (ϦϱϤ), ϶ ϹϾ ϴ  ϼ ϹϿ ϶ϴ ϶ ϸ ϴ ϼϿϼ ; 

 ϴϵ   ϴ ϼ ϴ Ͻ ϸϷ ϶ϾϹ Ͽ Ϻϴ ϶ ϸ ϴ ϼϿϼ ϴ ϸ ϿϺ  ϵ  
ϻϴϾ Ϲ  Ϲ ϻϸ ϹϹ, Ϲ  ϻϴ ϸϼ  ϶Ϲ Ϲ Ϲ-ϿϹ ϼϽ Ϲϻ  ϸ  ϴ ϴϿϴ ϻϴ Ͽ Ϲ ϼ  
϶ ϸ ϴ ϼϿϼ ϴ; 

 Ϲϵ ϶ϴ ϼ  Ͼ Ϲ Ϲ  ϼ ϼ ϺϹ Ϲ Ͻ ϻϴ ϼ Ϲ ϴ ϹϿϹ  Ͼ ϶, 
Ϲϸ ϼ ϼϽ, ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ. 

ϥ ϻϸϴ ϼϹ ϶ ϸ ϴ ϼϿϼ ϴ ϶ϿϹ Ϲ  ϻϴ ϵ Ͻ Ϲ ϵ ϸϼ  ϶ Ϲ Ϲ ϹϿϹ ϼϼ 
Ϻϼ ϹϿϹϽ ϼϻ ϻ  ϻϴ ϿϹ ϼ : 

 ϴ Ϲ ϼ ϼϼ ϴ ϹϿϹ  Ͼ ϶, Ͽ  ϼϿϼ ϴ ϼ  
϶ ϼ  ϼϻ ϻ  ϻϴ ϿϹ ϼ , ϸϿϹϺϴ  ϸϴϿϹ ϼ  , ϹϿϹϷ ϴ Ϲ 

Ͽϵ , ϸϴ Ϲ  ϼ ϸ ϷϼϹ ϺϹ ϼ ; 
 ϴ϶ ϼϽ  ϼ ϹϿ Ͻ , Ͽ ϴ, Ϸ ϼϿϴ  ϸ Ϲ϶Ϲ ϼ ϴ ϼ ϸ . 

ϺϼϷϴ  ϴ Ϲ Ϲ; 
 Ϲ ϴϿϿϼ Ϲ ϾϼϽ Ͽ  ϵϼ ϴϹ  ϼ ϶ ϶ ϻϼ  ϻϴ ϹϸϹϿ  Ϲ ϼ ϼϼ ϻ  

ϴ ϼ ϴ Ͻ ϼ Ͼϼ; 
 ϶ Ϸ Ϲϵϴ ϵ  ϿϹ ϶ ϶ ϻϴ ϸ ϶ ϸϹϻϼ ϼ ϼ  ϼ ϼ 

Ϲ ϴ ϴ ϴ ϼ ϘϦϥ Ϟϗ ϼϿϼ Ͽ Ͻ ϼϻ϶Ϲ  ϼ ϻϴ ϴ  ϼ  Ϸ ; 
 Ϲ ϼ  ϼϻ ϵ , ϵ ϶ Ϲ ϵ  ϶ ϶ ϻ  ϻϴ ϹϸϹϿ  

Ϲ ϼ ϼϼ ϻ  ϴ ϼ ϴ Ͻ ϼ Ͼϼ; 
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 ϼ Ϲ Ͼϴ ϴϿϼϻϴ ϼ Ϲ ϺϹ ϼ , ϶ϴϿϾϼ, Ͽ  ϴ Ϲ ϼϻϴ ϼϼ, 
Ϲ ϼ  ϼ ϼϿ ϴ ϼϼ, ϴϸϴ ϼϹ ϶ ϻ  ϴ ϼ ϴ Ͻ ϼ Ͼϼ, ϸϿϹϺϴ  

ϻϴϾ ϼ ; 
 ϴ϶ ϻ, ϴ϶ ϻ Ϲ Ͼϼ ϼ  Ϻϼ϶ ϶ ϸ Ϲ Ͼϼ  ϵ ϹϾ ϶ 

ϵϹϻϻϴ ϴϺϼ϶ϴ , ϿϹ ϹϷ  ϶ ϶ ϻ  ϴ ϹϿ Ͼ ϻ Ͻ ϶Ϲ Ϲ Ͽ ; 
 ϶ϴ Ϻϼ϶ ϶ ϸ Ϲ Ͼϼ  Ϲ Ϲ ϼϽ, ϻϴϷ ϶ ϺϼϷϴϹ   

ϼ Ϲ Ϲ ϼϹ  Ϸ ϼ  ϴ Ϲ ϼϴϿ ϶ ϼϿϼ ϴϹ  ϴ ϶ ϴ ϼ ϶ Ͻ Ͽϼ 
Ϸϼ Ͽ ϼ ϴ ϾϴϿ ϼ  ϼϿϼ Ͽ Ͻ ϼϻ϶Ϲ ϼ, ϸϹ Ϻϴ ϹϽ Ϲ Ϲ ϹϹ 5% ϴϾ ϼ϶ Ϸ  

Ͽ ϴ, ϿϹ ϹϷ  Ͽ Ͻ ϶  ϷϿ ϵϼ Ͻ ϸ  ϼ Ϸ  ϶ ϶ ϻϼ  ϻϴ ϹϸϹϿ  
Ϲ ϼ ϼϼ ϻϴ ϿϹ ϼ  ϼ ϻϴϾϴ ϶ϴϹ  ϴ Ϲ ϼ ϼϼ Ͼ ϷϼϿ ϼϾϴ ϴ 

ϷϿ ϵϼ  Ϲ Ϲ ϹϹ 2 . 
 
7.3.         

 
 
Ϣ Ϸϴ ϼϻϴ ϼ Ϲ Ϲ ϼ ϼ : 
 ϴϻ ϴϵ Ͼϴ ϼ ϶Ϲ ϺϸϹ ϼϹ ϹϾ ϶ ϴ ϼ϶ ϶ ϹϸϹϿ -ϸ ϼ  

϶ ϵ ϶ ϶ ϴ Ϲ Ͻ ϶ ϻϸ  (ϣϘϖ); 
 ϴϻ ϴϵ Ͼϴ ϼ ϶Ϲ ϺϸϹ ϼϹ ϹϾ ϶ ϴ ϼ϶ ϶ ϵ ϴϻ ϶ϴ ϼ  ϸ ϶ ϼ 

Ͽϼ ϼ ϶ ϴ ϼ  ϴϻ Ϲ Ϲ ϼϹ (ϣϡϢϢϟϤ); 
 ϴϻ ϴϵ Ͼϴ, ϷϿϴ ϶ϴ ϼϹ ϼ ϶Ϲ ϺϸϹ ϼϹ ϴ ϼ϶ ϶ ϸ ϼ  

ϵ ϶ (ϡϘϥ) ϶Ϲ Ϲ ϶ ϼ ϼϾ Ϸϴ ϼϻ ϶ ϶ ϶ ϸ Ϲ ϵ ϹϾ ; 
 Ͽ Ϲ ϼϹ ϴϻ Ϲ Ϲ ϼϽ ϴ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ Ͻ 

϶ ϻϸ ; 
 Ͽ Ϲ ϼϹ ϴϻ Ϲ Ϲ ϼϽ ϴ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϶ ϸ Ϲ 

ϵ ϹϾ ; 
 ϿϹ ϼϹ Ϲ Ϲ ϼ   Ϲϸ ϴ϶ϿϹ ϼϼ ϶ ϸ Ϸ  ϵ ϹϾ ϴ ϶ Ͽ ϻ ϶ϴ ϼϹ ϶ 

ϹϿ  ϵ ϴ  ϼϿϼ ϸ Ϲ ϴϺ  ϶ ϸ; 
 ϴ Ϲ  ϼ ϶ Ϲ϶ Ϲ Ϲ Ϲ ϶ Ϲ Ϲ ϼϹ Ͽϴ  ϻϴ ϹϷϴ ϼ϶ Ϲ ϶ ϻϸϹϽ ϶ϼϹ ϴ 

Ͼ Ϻϴ  Ϲϸ ; 
 Ϸϴ ϼϻϴ ϼ  ϼ ϶ϹϸϹ ϼϹ ϼϻ϶ ϸ ϶Ϲ Ϸ  Ͼ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ͼ Ͽ . 
ϥϴ ϼ ϴ - Ϲ ϼ Ϲ ϾϼϹ Ϲ ϼ ϼ : 
 ϴϻϸϹϿ Ϲ ϴϾ ϿϹ ϼϹ ϴ  ϸ ϶  ϶ϼϸϴ  ϸ ϶ ϼ ϾϿϴ ϴ  

ϴ ϼ; 
 ϴϻ Ϲ Ϲ ϼϹ ϸ ϶ ϴ Ϲ ϼϴϿϼϻϼ ϶ϴ  ϼ ϵ ϸ ϶ϴ  ϶ 

϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϻϴϾ ϸϴ ϹϿ ϶ϴ ϿϼϷ ϴ ; 
 Ϲ Ϲϸϴ ϴ ϴ ϼ Ͽ ϻ ϶ϴ ϼϹ Ͽ ϴ Ϲ  ϼ ϶Ϲ  Ϲ ϴϿϿ ϶, ϸ ϶ 

ϾϴϵϹϿ Ͻ ϸ Ͼ ϼϼ; 
 Ϲ Ϲϸϴ ϴ ϴϵ ϴ  ϴ ϹϿ ϴ ϵϹϻ϶ ϹϺϼ϶ϴ ϼϹ Ϲ ϼϴϿϼϻϼ ϶ϴ Ͻ 

Ϸϴ ϼϻϴ ϼϼ; 
 Ϲ  ϵ ϴϻ ϶ϴ ϼ , ϼ Ͽ ϻ ϶ϴ ϼ , Ϲ Ϲϸϴ ϼ ϸ ϶  ϹϷϼ ϴ ϼϹϽ ϶ 

Ϻ ϴϿϴ ; 
 Ϸϴ ϼϻϴ ϼ  Ͼ Ͽ  ϻϴ ϵϿ ϸϹ ϼϹ  ϴ ϶ϿϹ  ϴ ϼ϶ ϶ ϣϘϖ; 
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 Ϸϴ ϼϻϴ ϼ  ϼ Ϲ ϶ϿϹ ϼϹ Ͼ Ͽ  Ͼϴ Ϲ ϶ϴ , ϸ Ϲ ϴϺ  ϼ 
ϼ ϸ  ϶Ϲ  ϶ ϸ; 

 ϵϿ ϸϹ ϼϹ ϹϺϼ ϴ ϻ Ͻ ϶ ϶ϴ ϼ  ϶ ϶ ϸ ϴ Ͻ ϻ Ϲ; 
 Ϲ Ϲϸϴ ϴ ϻ Ͻ ϶Ϲ  ϵ ϶   ϶ ϸ Ϲ ϼϴϿϼϻϼ ϶ϴ Ͻ 

Ϸϴ ϼϻϴ ϼϼ ϴ ϵϹϻ϶ ϹϺϼ϶ϴ ϼϹ; 
 Ϸϴ ϼϻϴ ϼ  Ͼ ϴ϶ ϴ ϴ ϶ Ϲ ϼϴϿ  ϵ ϸ ϶ϴ  

Ϲ ϴ , ϼ Ϲ ϼ  ϶Ϲ ϸ Ϲ Ͼ ϼϹ. 
 
7.4.  ,    
 
ϖ ϶ ϻϼ  Ϲ ,  ϶ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ ϵ ϸϹ  ϶ Ͽ  ϵ Ͽ Ͻ 

ϵ Ϲ  ϼ ϹϿ - ϴϺ  ϴϵ , ϼ  ϵ ϸϹ  ϵ ϴϻ ϶ ϶ϴ  ϵ Ͽ Ϲ 
Ͼ Ͽϼ Ϲ ϶  ϸ ϶, ϶  ϼ ϿϹ: 

ϟ  ϵϹ  ϼϻϸϹϿϼϽ, ϸ  ϵϹ ϴ ϶ Ͼ Ͼ ϶ Ͻ Ϲ. Ϟ ϸ ϸ ϶  
ϨϞϞϢ – 2014 8 22 201 01 21 5. 

 = ∙ % ∙ ,                                                                                                      (7.1) 

 
ϷϸϹ   – ϵ Ϲ  ϵϹ  ϴϵ , 3 ( 195000 3); 

 – ϸϹϿ Ͻ ϴ ϼ϶ ϵ ϴϻ ϶ϴ ϼ , % (  =1,8%); 
 – Ͽ  ϵϹ ϴ, / 3 (  =2,4 / 3). 
 = ∙ , ∙ , =  . 

ϟ  ϼ ϸ , ϸϹ Ϻϴ ϼϹ ϹϻϴϷ ϻ Ϲ Ϲ Ϲ Ϲ Ϲ ϴϿϿ  ϶ ϶ϼϸϹ 
ϼϻϸϹϿϼϽ, Ͼ Ͼ ϶, Ϲ ϼ ϶ϴ Ϲ. Ϟ ϸ ϸ ϶  ϨϞϞϢ – 2014 4 61 010 01 20 
5. ϧϸϹϿ Ͻ ϴ ϼ϶ ϵ ϴϻ ϶ϴ ϼ  ϸ ϶ ϼ ϼ ϴϹ  ϶ ϶Ϲ ϶ϼϼ  
ϣ ϼϿ ϺϹ ϼϹ  Ͼ ϵ ϼϾ  Ϧϼ ϶   Ϲ  ϴ Ϲ ϼϴϿ  Ϲ ϶ ϶ 

ϼ ϹϿ ϶Ϲ (ϸ Ͽ Ϲ ϼϹ Ͼ ϤϘϥ 82-202-96) Ϡ Ͼ϶ϴ, ϗ Ͻ Ϥ ϼϼ, 1988Ϸ., 
ϴϵϿϼ ϴ 4, ϴ ϵ ϴϻ ϶ϴ ϼ  ϸ ϶ ϴ ϴ  ϴ϶Ͽ Ϲ  1,0 %. 

 = ∙ % ∙ ,                                                                                                 (7.2) 

 
ϷϸϹ  – Ͼ Ͽϼ Ϲ ϶  ϴ ϴ ,  ( 26130 ); 

 – ϸϹϿ Ͻ ϴ ϼ϶ ϵ ϴϻ ϶ϴ ϼ , % (  =1,0%); 
 – ϸϹϿ Ͻ ϶Ϲ  ϴ ϴ , / 3 (  =2,0 / 3). 
 = ∙ , ∙ , = ,  . 

 
ϦϴϾϼ  ϵ ϴϻ , ϶ Ϲϻ Ͽ ϴ Ϲ ϼ ϹϿ ϶ϴ ϵ ϸϹ  ϵ ϴϻ ϶ϴ  8424  Ͽ ϴ 

ϵϹ  ϼϻϸϹϿϼϽ ( ϸ  ϵϹ ϴ ϶ Ͼ Ͼ ϶ Ͻ Ϲ), 522,6  ϸ ϶ Ϲ  
Ϲ ϴϿϿ ϶ ϶ ϶ϼϸϹ Ͼ Ͼ ϶ Ϲ ϴϿϿϴ. Ϣ ϸ  ϵϹ ϴ ϸ ϿϺ  ϵ  ϶ ϶ϹϻϹ  ϴ 

ϻϴ Ϲ ϼϹ ϴ Ϲ ϼϴϿϼϻϼ ϶ϴ Ͻ ϿϼϷ . Ϣ ϸ  Ϲ Ϸ  Ϲ ϴϿϿϴ ϸ ϿϺ  
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ϵ  Ϲ Ϲϸϴ  Ϲ ϼϴϿϼϻϼ ϶ϴ Ͻ Ϸϴ ϼϻϴ ϼϼ, ϼ Ϲ ϹϽ Ͽϼ Ϲ ϻϼ  ϴ 
ϻϴϷ ϶Ͼ  Ͽ ϴ Ϲ  Ϲ ϴϿϿ ϶ ϶ ϹϿ  ϸϴϿ ϹϽ ϹϽ Ϲ Ϲ Ͽϴ϶Ͼϼ, ϴϾ ϾϴϾ Ϲ Ͻ 

Ϲ ϴϿϿ ϶Ͽ Ϲ  ϶ ϼ  Ϲ . 
 
7.5.        

  
 
ϖ Ϲ ϼ ϸ Ͼ Ͽ ϴ ϴ ϼϼ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϴ Ͼ Ϻϴ  Ϲϸ  ϵ ϸϹ  

Ͼϴϻ ϶ϴ : 
 ϵ   (ϸ Ϲ ϴϺ , ϸ ϺϸϹ϶  ϼ ϴϿ ) ϶ ϸ; 
 ϶ ϵ ϴ ϼ ϶ ϴ Ϲ  : Ϲ ϼ ϸϼ Ϲ Ͼ Ϸ  ϵ ϶ϴ ϼ  

ϸϼϻϹϿ ϷϹ Ϲ ϴ ϶, ϶ϴ  ϼ Ͼ ϴ  ϴϵ , ϶ ϸϼ  ϶ Ϲ ϼ ϸ 
ϹϾ ϼ  ϼ Ͼϴ ϼ ϴϿ  Ϲ ϶; 

 ϵ ϴϻ ϶ϴ ϼϹ  ϸ ϶ ϼ Ͼ Ͽ ϴ ϴ ϼϼ, Ϲ ϵ Ͽ Ϻϼ϶ϴ ϼϼ ϼ ϹϾ ϼ  
Ͼϴ ϼ ϴϿ  Ϲ ϴ  ϵ ϸ ϶ϴ ϼ , ϼϻ϶ ϸ ϶Ϲ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ; 

 ϴ Ϲϸ  ϵϼ ϴ ϼ  ϴ ϹϿϹ ϼ  ϵϿϼϻϿϹϺϴ ϼ  ϴ ϹϿϹ  Ͼ ϶, 
϶ ϻϴ Ϲ  Ϲ  ϼ ϹϿ ϶ϴ ϼ Ͼ Ͽ ϴ ϴ ϼϼ ϗϱϥ ϼ ϼϹ  

Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ. 
ϖ Ϲ ϼ ϸ Ͼ Ͽ ϴ ϴ ϼϼ ϗϱϥ ϶ ϼ Ϲ ϼ ϼ ϼ  ϴ Ϲ 

Ͼ Ϻϴ ϹϽ Ϲϸ  ϶Ͽ : 
 ϹϷ Ͽϼ ϶ϴ ϼϹ ϶ ϸ Ϸ  ϹϺϼ ϴ; 
 ϼ Ͼϴ ϶ ϸ , ϵ ϴ ϶ϴϹ Ͻ ϶ ϶ ϸ Ϲ ϵ ϹϾ ; 
 ϵϹ Ϲ Ϲ ϼϹ Ͽ ϶ϼ  Ϲ ϴϸϴ ϼ  ϴ ϹϿ ϼ ϸ Ϸϼ  ϻϴϷ ϻ ϼ  

϶Ϲ Ϲ ϶.  
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8.    .   
 
8.1.    
 
ϣϹ ϹϷϼ Ͼϴ  ϗϱϥ, ϷϿϴ  ϹϾ , ϼ  Ͼ Ϲ Ϲ  ϾϿϴ  ϗϦϥ. 

Ϣϸ Ͻ ϼϻ ϶ϴϺ ϹϽ ϼ  ϻϴϸϴ  Ͼ Ͽ ϴ ϴ ϼ Ͻ Ͽ Ϻϵ  ϶Ͽ Ϲ  ϵϹ Ϲ Ϲ ϼϹ 
ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ. 

ϘϿ  Ͼ Ͽ  ϼ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϺϹ ϼ  ϸ ϿϺ  ϵ  
ϴ Ϲ  Ͼ Ͽ -ϼϻ Ϲ ϼ ϹϿ Ͻ ϴ ϴ ϴ Ͻ ϸϿ  ϿϹϺϼ϶ϴ ϼ  

ϴ ϺϹ -ϸϹ ϼ ϶ϴ Ϸ  ϼ , Ϸ ϼϻ ϴϿ  ϼ ϶Ϲ ϼϾϴϿ  
Ϲ Ϲ Ϲ Ϲ ϼϽ, ϼϿ ϴ ϼ Ϸ  ϹϺϼ ϴ, ϹϽ Ͼ Ͽ . ϦϴϾϺϹ ϶ ϴ϶ 
Ͼ Ͽ ϴ ϴ ϼ Ϸ  Ϲ ϴϿϴ ϸ ϿϺ  ϵ  ϶϶ϹϸϹ  Ϲ ϼϴϿ Ϲ ϸ ϴϻϸϹϿϹ ϼϹ 

( Ͽ Ϻϵϴ ϼ ϼ Ϸϴ), ϻϴϸϴ ϹϽ Ͼ Ϸ  ϶Ͽ Ϲ  ϼϻ Ϲ Ϲ ϼϹ   ϞϜϔ 
Ͼ Ͽϼ Ϲ  Ͼϴϻϴ ϹϿϹϽ, ϶ϼϻ ϴϿ Ͻ  ϼ Ϲ Ͼϴ ϵϹϻ ϴ ϼ ϗϦϥ ϴ 

϶Ϲ ϴ ϴϿϼϻϴ ϶ϹϿϼ ϼ  Ͼ Ͽϼ Ϲ  Ͼϴϻϴ ϹϿϹϽ. 
ϘϹ ϹϿ  Ͽ Ϻϵ   ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ Ͻ Ͼ Ͽ ϴ ϴ ϼϼ ϗϦϥ 

ϹϷ Ͽϼ Ϲ  ϶ ϶Ϲ ϶ϼϼ  ϹϸϹ ϴϿ  ϻϴϾ   21.07.1997 N 117-Ϩ3 
( Ϲϸ. Ϣ  08.12.2020) «Ϣ ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ» 

ϵϹ Ϲ Ϲ ϼϹ ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ Ϲ ϶Ͽ Ϲ  ϴ 
϶ϴ ϼϼ ϿϹϸ ϼ  ϵ ϼ  Ϲϵ ϶ϴ ϼϽ: 
 ϵϹ Ϲ Ϲ ϼϹ ϸ ϼ Ϸ  ϶  ϼ Ͼϴ ϴ϶ϴ ϼϽ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  
ϺϹ ϼϽ; 
 Ϲϸ ϴ϶ϿϹ ϼϹ ϸϹϾϿϴ ϴ ϼϽ ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ; 
 Ϲ ϶ϿϹ ϼϹ ϹϸϹ ϴϿ Ϸ  Ϸ ϸϴ ϶Ϲ Ϸ  ϴϸϻ ϴ ϶ ϵϿϴ ϼ 

ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ; 
 Ϲ Ϲ ϶  Ͼ Ͽ ϴ ϴ ϼϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ; 
 Ϲ ϶ϿϹ ϼϹ Ϲ   ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  
ϺϹ ϼϽ, ϶  ϼ ϿϹ ϴ ϶ϿϹ ϼϹ Ͼ ϼ Ϲ ϼϹ϶ ϼ  ϵϹϻ ϴ ϼ, ϴ Ϲ ϼϹ 

Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ Ϲ ϼ Ϲ Ͼϼ ϼ Ϲϸ ϶ϴ ϼ ϶ ϹϿ  Ϸ  
Ͼ Ͽ  ϻϴ ϼ  ϼϹ , ϵϹ Ϲ Ϲ ϼϹ Ϲ ϵ ϸϼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼϼ 

ϴϵ ϼϾ ϶, ϵ Ͽ Ϻϼ϶ϴ ϼ  Ϸϼϸ Ϲ ϼ Ϲ Ͼ Ϲ ϺϹ ϼϹ; 
 ϶Ϲ ϶Ϲ  ϻϴ ϸϹϽ ϶ϼ  (ϵϹϻϸϹϽ ϶ϼϹ), Ͼ Ϲ ϶ϿϹϾϿϼ ϻϴ ϵ Ͻ 

ϼϺϹ ϼϹ ϵϹϻ ϴ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ ϼϺϹ ϸ ϼ Ϸ  
϶ . 

ϡϴ ϶ϴ ϼϼ ϶ Ϲ Ϲ Ϲ ϼ ϿϹ Ϸ  ϼ ϔϾ ϴ ϵ ϿϹϸ ϶ϴ ϼ  ϼ  ϗϦϥ 
ϴ϶Ͽ Ϲ  ϘϹϾϿϴ ϴ ϼ   ϵϹϻ ϴ ϼ, ϶ Ͼ Ͻ ϵ ϶ ϶ϴϹ  

ϵϹϻ ϴ  ϺϹ ϼϽ, ϼ  ϶Ϲ ϶ϼϹ Ͼ ϼ Ϲ ϼ  ϵϹϻ ϴ ϼ, ϹϾ , 
ϸϹϽ ϶ ϼ  ϴ  ϼ ϴ϶ϼϿϴ , ϴ ϴϾϺϹ ϹϸϹϿ Ϲ  ϴ ϴϾ Ϲ  ϼ ϴ ϴϵ  
϶ ϻ Ϻ  ϴ϶ϴ ϼϽ  ϼ ϴ ϼϽ ϼ ϹϾ Ϲ ϸϴ ϼϼ  ϼ  Ϲϸ ϶ ϴ Ϲ ϼ  ϼ 
ϿϼϾ϶ϼϸϴ ϼϼ ϶ϿϹ ϼϽ, Ϲ ϶ ϼ  ϵϹϻ ϴ Ͻ Ͼ Ͽ ϴ ϴ ϼϼ. 

Ϣ ϶Ϲ ϶Ϲ  ϻϴ ϵϹ Ϲ Ϲ ϼϹ ϵϹϻ ϴ ϼ Ϲ Ϲ  ϵ ϶Ϲ ϼϾ 
Ϸϼϸ ϿϹϾ ϴ ϼϼ. 
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8.2.   ,   
 

 
Ϟ ϴ  ϼϻ϶ ϸ ϶Ϲ  ϴϾ ϴ  : 
 ϴϿϼ ϼϹ ϸ϶ϼϺ ϼ  ϴ ϹϽ ϼ϶ ϸ ϶ ϼ Ϲ ϴ ϼϻ ϶; 
 ϴϿϼ ϼϹ Ͼ ϶Ϲϸ ϼ  ϴ ϹϽ ϴ ϼ  ϼ ϵ ϸ ϶ϴ ϼ , ϴ ϸ ϼ  ϸ 

ϴ ϺϹ ϼϹ ; 
 ϴϿϼ ϼϹ ϵ Ͽ ϼ  ϵ Ϲ ϶ ϴ Ͽϴ ϶ ϴ Ͽ ϻ Ͻ ϶Ϲ ϼ ϵ ϸ ϶ϴ ϼϼ; 
 ϴϿϼ ϼ  ϵ ϸ ϶ϴ ϼ , ϼ ϴϿ Ͻ ϴϵ Ϲ Ͼ Ϸ  ϼ Ͽ ϻ Ϲ  

ϿϹϷϴϻ SF ; 
 ϶ Ϲ Ͻ  ϼ ϶ϼϵ ϴ ϼ ; 
 ϼϻϾϼϹ Ϲ Ϲ ϴ  ϶ ϻϸ ϴ ϶ ϻϼ ϼϽ Ϲ ϼ ϸ. 
Ϥϴϵ ϼϾϴ  ϗϱϥ ϸ ϿϺ  ϶ ϸϴ϶ϴ  ϶ Ͽ  ϵ Ϲ Ϲ Ϲϸ ϶ϴ ϻϴ ϼ  ϼ 

Ϲ ϸϹϺϸϴ. Ϥϴϵ ϼϾϼ ϴ ϼϼ ϶ ϵ ϻϴ ϹϿ  ϸϾϹ ϸ ϿϺ  ϼ Ͽ ϻ ϶ϴ  
ϹϹ ϶ ϴϵ ϹϽ ϸϹ ϹϿ ϼ. 

ϣ ϼ Ϲ  ϴϵ ϴ  ϴ ϴ϶Ͽϼ϶ϴ  ϻϴ ϼ Ϲ Ϸ ϴϺϸϹ ϼ , ϴ ϴϾϺϹ 
϶ ϶Ϲ ϼ϶ϴ  ϶Ϲ ϶ ϼϹ ϿϴϾϴ . 

ϖ Ϲ ϸ϶ϼϺ ϼϹ  ϴ ϼ ϼ ϵ ϸ ϶ϴ ϼϹ, ϼ Ϲ ϼϹ Ͼ Ϲ Ͼ ϶Ϲϸ ϼϹ 
ϴ ϼ, Ϸ ϴϺϸϴ  ϴ ϼ ϴ ϼ Ϸ ϴϺϸϹ ϼ ϼ. 

 
8.3.    .   
 
Ϣ ϶ Ͻ ϹϿ  ϶ Ϲϸ Ϲ ϼ  ϴ϶ϼϿ ϴ  ϸϴ ϴ ϹϾ ϼ Ϲ Ͻ ϗϱϥ 

ϿϹϸ Ϲ  ϼ ϴ  ϵϹ Ϲ Ϲ ϼϹ ϵϹϻ ϴ  ϼ ϴϿ  Ͽ ϶ϼϽ ϸϴ ϸϿ  
ϴϵ ϼϾ ϶ ϴ ϶ Ϲ  ϴϸϼ  ϼϻ϶ ϸ ϶Ϲ Ϸ  Ϲ ϴ; ϴ Ϲ ϼϹ Ϻϼϻ ϼ ϼ 

ϻϸ ϶  ϴϵ ϴ ϼ , Ͼ ϴ Ϲ ϼϹ Ͼ Ͽϼ Ϲ ϶ϴ Ϲ ϴ  Ͽ ϴϹ϶ ϼ 
ϻϴϵ ϿϹ϶ϴ ϼϽ ϴ ϼϻ϶ ϸ ϶Ϲ, ϴ ϴϾϺϹ Ϲϸ ϹϺϸϹ ϼϹ ϶ ϻ Ϻ ϼ ϼ  
϶ ϻ ϼϾ ϶Ϲ ϼ . 

Ϟ Ͽ  ϻϴ ϶ Ͽ Ϲ ϼϹ  Ϲϵ ϶ϴ ϼϽ ϴ ϼ϶ ϶  ϴ Ϲ ϸϴ 
Ϲ ϶Ͽ Ϲ  Ͼ ϶ ϸϼ ϹϿ ϼ Ϸϼϸ ϿϹϾ ϴ ϼϼ ϼ ϸ ϴϻϸϹϿϹ ϼ ϼ ϴ 

϶ Ϲ  Ϲ  ϴ϶ϿϹ ϼ . Ϝ Ͽ Ϲ ϼϹ ϴ϶ϼϿ ϵ ϻϴ ϹϿ  ϸϿ  ϶ Ϲ  ϴϵ ϼϾ ϶, 
϶ ϻϴ   Ͼ Ͽ ϴ ϴ ϼϹϽ ϺϹ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ  ϹϾ ϼ Ϲ Ͻ ϗϱϥ, ϴ 
ϴϾϺϹ ϸϿ  ϴϵ ϸϴ ϹϿϹϽ, ϶ ϶ϹϸϹ ϼϼ Ͼ  ϴ ϸ  ϴϻ϶ϴ Ϲ ϴϵ ϼϾϼ. 

ϘϿ  ϶ Ͽ Ϲ ϼ   ϵϹ Ϲ Ϲ ϼ  ϴ϶ϼϿ ϴ  ϸϴ ϸ ϿϺ  ϶ Ͽ  
ϿϹϸ ϼϹ Ϲϵ ϶ϴ ϼ : 

 ϹϾ ϼ ϶ϴ ϼϹ, ϼ ϹϿ ϶ , ϹϾ Ͼ ϼ  ϼ Ϲ  
Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ, Ϸϼϸ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϼ ϿϹϾ Ϲ ϼ Ϲ Ͼ Ϸ  

ϵ ϸ ϶ϴ ϼ  ϗϱϥ, Ϲ ϼ ϼ  ϼ ϴϾ϶ϴ ϼ  ϶ ϻ Ϲ ϶Ϲ ϶Ϲ ϼ ϗϱϥ, ϴ ϴϾϺϹ 
϶ Ϲ ϼ ϶ Ϸϴ ϹϿ Ϲ ϵ ϸ ϶ϴ ϼϹ, Ϲϸ ϶ϴ Ϲ ϴ ϼϻϴ ϼϼ ϼ 

ϴ϶ ϴ ϼϻϴ ϼϼ ϸ ϿϺ  ϶Ϲ ϶ ϶ϴ  ϴ  ϻϴϾ ϸϴ ϹϿ ϶ϴ, Ϲϵ ϶ϴ ϼ  
Ϲ ϼ Ϲ Ͼϼ  ϹϷϿϴ Ϲ ϶, ϴ ϸϴ ϶; 

 ϼ Ͽ ϴϹ ϶ ϻ ϼϾ ϶Ϲ ϼ  Ϲ ϴ Ϲ  Ͼ Ͽ ϴ ϴ ϼ  ϼ ϴ ϼϽ 
ϸ ϿϺ  ϵ  ϶ Ͻ Ϸ ϶ ϼ Ͼ ϼ Ͽ ϻ ϶ϴ ϼ  Ϲϸ϶ϴ ϼ ϹϿ  
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ϴϻ ϴϵ ϴ Ϲ ϸϿ  ϴϻ  Ϲ Ϲ ϹϽ Ϸ ϻ  Ϲ ϼ Ϲ ϾϼϹ ϼ Ϸϴ ϼϻϴ ϼ Ϲ 
Ϲ ϼ ϼ   ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ ϼ Ϲ ϴϿϴ ϗϱϥ; 

 ϸ ϿϺ  ϵ  Ϲϸ Ϲ  ϵ Ͻ ϶  Ϲ ϼϴϿ  ϵϹϻ ϴ  
(ϴ϶ϴ ϼϽ - ϴ ϴ ϹϿ ) Ϲ Ϲ ϼϽ, ϴ ϼ ϴ  ϴ ϶Ϲ ϶ ϼϽ 

ϴ Ͻ ϴ϶ Ϲ ϴϿϴ; 
 ϸ ϿϺ  ϵ  ϴϻ ϴϵ ϴ  ϼ ϶ ϶Ϲ Ϲ  ϴ ϶ϼϸ  Ϲ ϴ  Ϲ  ϼ ϼ 

϶ϴϾ ϴ ϼϼ ϴϵ ϼϾ ϶ ϼϻ ϻ  ϶ ϻ Ϻ Ϸ  ϻϴ ϿϹ ϼ  ϼϿϼ ϵ Ϲ ϼ  Ϸ ϴ ϴ 
Ϲ Ͼϼ ϶ Ϲ ϴ Ϲ Ϸ  ϶  ϴϾ Ϸ  ϻϴ ϿϹ ϼ , Ͽϻ , ϵ Ϲ ϼ  ϼϿϼ ϶ 

Ϲ ϼϴϿ Ϲ ϵϹϻ ϴ Ϲ Ϲ Ϲ ϼ ; 
 ϸ ϴϻϸϹϿϹ ϼ  ϗϱϥ, ϶Ϲ ϶ ϼϹ ϵϹϻ ϴ Ϲ Ϲ Ϲ ϼ  ϸ ϿϺ  

ϵ  Ͼ ϿϹϾ ϶ϴ  ϼ ϴ ϼ, Ϸ ϶ ϼ Ͼ ϼ Ͽ ϻ ϶ϴ ϼ  ϻϴ ϼ ϼ 
Ϲϸ ϶ϴ ϼ, ϼ Ϲ ϴ ϼ ϴ϶  Ͻ ϶ Ϻϼϻ Ϲ ϵϹ Ϲ Ϲ ϼ , ϴ ϴϾϺϹ 
Ϲϸ ϶ϴ ϼ Ͼϴϻϴ ϼ  Ϲ ϶ Ͻ Ϲϸϼ ϼ Ͼ Ͻ ϼ ϶ ϶Ϲ ϶ϼϼ  

ϸϹϽ ϶ ϼ ϼ ϴ϶ϼϿϴ ϼ ϼ ϴ ϼ. ϣϹ ϴϿ, ϶ ϶  Ϲ Ϲϸ  ϸ ϿϺϹ  ϵ  
ϼϻ϶Ϲ Ϲ  ϼ ϻ ϴ  ϵ ϵ Ϲ Ϲ Ͼ ϿϹϾ ϶ϴ ϼ  ϴϵ ϼ  ϻ  ϼ ϵϹϻ ϴ  

Ϲ Ϲ ϼϽ Ͼϴϻϴ ϼ Ϲϸ ϶ϴ ϼ; 
 ϼ Ͼ ϴϺϼ ϶  ϶ Ϲ  ϸ ϴϻϸϹϿϹ ϼ  ϴ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϸ ϿϺ  

ϼϻ϶ ϸϼ  Ͽ Ͼ  ϶ Ͼ Ͼ϶ϴϿϼ ϼ ϼ ϶ϴ Ϲ ϴϵ ϼϾϼ; 
 ϸ ϿϺ  ϵϹ Ϲ ϼ϶ϴ  Ͼ Ͽ  ϼ ϼ Ϲ ϴ ϼ Ϲ ϾϼϹ ϶Ϲ Ͼϼ: 

϶Ϲ ϶ϼ  ϾϴϾ Ͼ ϼ ϼ ϹϷ , ϴϾ ϼ ϴ ϸ ϹϷ  ϶ Ϲ Ϲ ϼϿϼ ϶ 
ϹϻϹ ϶Ϲ ϵ ϸ ϶ϴ ϼ  ϼ ϺϹ ϼϽ ϗϱϥ Ϲϵ ϶ϴ ϼ  ϵϹϻ ϴ ϼ, ϻ ϴ ϼϽ 
ϴϵ ϼϾϴ ϼ Ϲ  ϹϽ ϶ϴϾ ϴ ϼϼ, Ϲ  ϴϻ Ϲ Ϲ ϼ  ϵϹϻ ϴ  Ϲ Ϲ ϼϽ, 
ϴ϶ Ͼ ϶ ϼ  ϼ Ͽ ϻ ϶ϴ ϼ  ϴ ϴϾ ϼϾϹ; ϻ ϴ ϼϽ ϴϵ ϼϾϴ ϼ ϥϜϛ, Ϲϸ ϶ 

Ͼ ϿϿϹϾ ϼ϶ Ͻ ϻϴ ϼ  ϼ ϼ Ϲ  ϴ϶  ϴ ϶ Ͼ Ϻϼϻ Ϲ ϵϹ Ϲ Ϲ ϼ , 
ϴ϶ Ͼ ϶ ϼ  ϼ Ϲ Ϲ ϼ   ϴϻ ϴ Ϲ ϼ ; 

 Ϸϴ ϼϻϴ ϼ  ϵϿ ϸϹ ϼ  ϴϵ ϼϾϴ ϼ ϷϼϷϼϹ  ϸϴ ϴ ϴϵ ϼ  Ϲ ϴ  
ϼ ϶ ϼϻ϶ ϸ ϶Ϲ  Ϲ Ϲ ϼ ; 

 ϴ ϾϴϺϸ  ϴϵ Ϲ  Ϲ Ϲ ϸ ϿϺ  ϵ  ϼϻ϶ ϸ ϶Ϲ Ϲ ϼ 
ϸ ϿϺ Ϲ ϼ Ͼ ϼϼ ϼ ϼ Ͼ ϼϼ  ϴ Ϲ ϸϴ ϶ ϵ Ϲ Ϲ, ϵ ϻϴ ϹϿ  
ϸϿ  ϸϴ Ͻ ϸ ϿϺ ϼ ϼϿϼ Ϲ ϼϼ; Ϲ ϴϿ, ϼ ϼ ϴϹ Ͻ ϴ ϴϵ   

ϵ Ͽ Ϻϼ϶ϴ ϼ  Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼϽ, Ϸϼϸ Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϼ 
ϿϹϾ Ϲ ϼ Ϲ Ͼ Ϸ  ϵ ϸ ϶ϴ ϼ , ϸ ϿϺϹ  Ͻ ϼ Ϲϸ϶ϴ ϼ ϹϿ Ͻ 
Ϲϸϼ ϼ ϾϼϽ  ϼ ϶ ϸϴϿ ϹϽ Ϲ  ϸϼ  ϹϷ  Ϲ ϼ ϸϼ Ϲ Ͼϼ ϶ Ͼϼ, 

ϴ ϶ϿϹ Ϲ ϹϸϹ ϴϿ  Ϲϸϼ ϼ Ͼϼ  ϶Ϲϸ ϶  Ϥ ϼϼ; 
 Ϲ ϴϿ ϗϱϥ ϼ ϼ϶ϿϹϾϴϹ Ͻ ϸϿ  ϴϵ  ϴ Ϲ ϼ ϼϼ ϗϱϥ 

Ϸϴ ϼϻϴ ϼϽ ϵ ϻϴ  ϻ ϴ  Ϲϵ ϶ϴ ϼ  ϴ  ϸϴ, Ͼ ϶ ϸ ϶ ϶ϴ  ϼ 
ϵϿ ϸϴ  ϹϷ  Ϲϵ ϶ϴ ϼ ; 

 Ϲ ϴϿ, ϼ Ͽ ϻ ϼϽ ϶ ϶ ϹϽ ϴϵ Ϲ ϴ Ϲ ϵ ϸ ϶ϴ ϼϹ, 
ϼ Ϲ  ϼ ϼ ϵϿϹ ϼ , ϴ ϴϾϺϹ ϶ Ͽ ϼϽ ϶ϴ Ϲ ϼ ϸ ϷϼϹ 

Ϸ Ϲ϶ Ϲ ϴϵ , ϵ ϻϴ  ϻ ϴ  ϼ ϼ Ͽ  Ϲϵ ϶ϴ ϼ  ϴ϶ϼϿ ϵϹϻ ϴ ϼ ϼ 
ϴϵ Ϲ  ϼ Ϲ  ϼ ϼ ϵϿϹ ϼ ϼ; 

 Ϲ ϴϿ, ϸ ϾϴϹ Ͻ Ͼ ϴϵ Ϲ ϶ Ϲ Ϲ ϼ , ϷϸϹ ϼ Ͽ ϻ  
Ϸ ϼϹ, Ͼ ϼ Ϲ ϼ ϶ϻ ϶ ϴ Ϲ ϴ Ϲ ϼϴϿ , ϸ ϿϺϹ  ϻ ϴ  ϶ Ͻ ϶ϴ ϼ  
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ϴ Ϲ ϼϴϿ ϶ ϼ Ϲ  ϵϹϻ ϴ ϼ ϼ ϵ ϴ Ϲ ϼϼ  ϼ ϼ; ϶Ϲ  Ϲ ϴϿ ϸ ϿϺϹ  
ϵ  ϵϹ Ϲ Ϲ  Ϲ ϸϹϺϸ Ͻ, Ϲ . ϵ ϶  ϼ ϸ Ϸϼ ϼ Ϲϸ ϶ϴ ϼ 
ϼ ϸϼ϶ϼϸ ϴϿ Ͻ ϼ Ͼ ϿϿϹϾ ϼ϶ Ͻ ϻϴ ϼ  ϶ ϻϴ϶ϼ ϼ ϼ  ϶ Ͽ Ϲ  ϴϵ  

ϷϿϴ  ϗϢϥϦ 12.4.011 ϼ ϵ ϻϴ  Ͽ ϻ ϶ϴ  ϼ ϼ ϶  ϶ Ϲ  ϴϵ ; 
 ϶Ϲ  ϼϻ϶ ϸ ϶Ϲ Ͻ Ϲ ϴϿ ϸ ϿϺϹ  ϶ϿϴϸϹ  ϼϹ ϴ ϼ 

϶ ϵ ϺϸϹ ϼ   ϶ ϻϸϹϽ ϶ϼ  ϿϹϾ ϼ Ϲ Ͼ Ϸ  Ͼϴ ϴ϶ ϹϷ  ϸ ϴ ϺϹ ϼϹ 
ϹϿ ϶ϹϾϴ ϼ Ͼϴϻϴ ϼ  Ϲ  Ϲ ϶ Ͻ ϼ, ϴ ϴϾϺϹ Ͼϴϻϴ ϼ  ϴϾ Ͻ ϼ 

ϴϸϴ϶ ϼ  ϼ ϸ Ϸϼ  Ϲ ϴ  Ͽ ϴ ; 
 Ϲ ϸ ϾϴϹ  ϴ ϺϸϹ ϼϹ ϴ Ϲ ϼ ϼϼ ϼ ϶ ϼϻ϶ ϸ ϶Ϲ  

Ϲ Ϲ ϼ  Ϸϴ ϼϻϴ ϼϼ ϗϱϥ Ͽϼ , Ϲ ϼ Ϲ ϼ  Ϲ ϼ  Ͼ ϵ Ͽ Ϻϼ϶ϴ ϼ  
ϴ Ͽ ϺϹ Ϸ  ϶ ϼ  ϵ ϸ ϶ϴ ϼ , ϵϹϻ ϶ Ϻϸϴ ϼ ; ϴ , Ͼ Ͽ ϸ  ϼ 

 ϸ ϿϺ  ϵ  ϻϴϾ  ϼ ϼ Ͽ ϼ ϼ ϴ ϼ ϼϿϼ ϼ Ϲ  
Ϸ ϴϺϸϹ ϼ . Ϧ ϴ Ϲϼ ϼ Ͼ Ͽ ϶ϴ  ϶ Ϲ Ϲ ϸϴ Ͽ ϸϹϽ ϸ ϿϺ  ϵ  
Ϸ ϴϺϸϹ ; 

 ϶ ϼϻ϶ ϸ ϶Ϲ  Ϲ Ϲ ϼ  ϸ ϿϺ  ϵ  ϴ ϶ϿϹ  
ϻϴϾ ϶ϴ ϼϹ  Ϲ ϴϿϿϼ Ϲ ϾϼϹ ϼϾϼ  ϸϹϿϹ ϼ ϼ ϸϿ  ϼ Ϸ  ϼ Ϸ ϻ Ϸ  

ϵ ϼ Ϸ  ϴ Ϲ ϼϴϿϴ. B Ͼϴ Ϲ ϶Ϲ ϵ ϼ Ϸ  ϴ Ϲ ϼϴϿϴ ϺϹ  ϼ Ϲ  
Ͽ ϴ ϵ ϴϺ ϴ  ϼϿϼ Ͽ ϴ  ϶Ϲ . Ϝ Ͽ ϻ ϶ϴ Ͻ ϴ ϿϹ Ͻ 
ϵ ϼ Ͻ ϴ Ϲ ϼϴϿ ϼϻ ϼϾ ϶ ϹϺϹϸ Ϲ϶  ϿϹϸ Ϲ  ϴ϶Ͽ  ϴ ϼϿϼϻϴ ϼ ; 

 Ͼ Ϲ ϼϹ ϴ Ϲ ϼ ϼϼ ϼ ϶ ϼϻ϶ ϸ ϶Ϲ  Ϲ Ϲ ϼ  ϴϻ Ϲ ϴϹ  
Ͽ Ͼ  ϶ Ϲ ϼϴϿ  ϵ ϸ ϶ϴ  Ϲ ϴ , Ϲ ϴ  ϶ Ϻϴ  Ϲ ϼϼ, 
ϼ ϵϿ ϸϹ ϼϼ Ϲ ϵ ϸϼ  Ϲ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ. ϧ ϼ  Ϲ  ϸ ϿϺ  

ϵ  ϶ ϶Ϲ Ϲ  Ͼϴϻϴ ϹϿ Ϲ ϻ ϴϾϼ ϵϹϻ ϴ ϼ; 
 ϶ ϾϴϺϸ  ϸ ϴϻϸϹϿϹ ϼϼ ϗϱϥ ϸ ϿϺ  ϵ  ϹϸϹϿϹ  Ϲ ϴ 

ϴ Ͽ ϺϹ ϼ  Ϲϸ ϶ ϸϿ  Ͼϴϻϴ ϼ  Ϲ ϶ Ͻ Ϲϸϼ ϼ Ͼ Ͻ ϼ (ϴ Ϲ Ͼϼ, 
ϼϿϾϼ, ϼ , ϼ ϵϿϹ ϼ  ϸϿ  Ϲϴ ϼ ϴ ϼϼ); 
 ϶ ϼϻ϶ ϸ ϶Ϲ  Ϲ Ϲ ϼ  ϸ ϿϺ  ϵ  ϶ ϶Ϲ Ϲ  ϴ ϶ϼϸ  

Ϲ ϴ  ϿϴϾϴ , ϴϷϿ ϸ  ϼϿϿ ϼ ϼϹ ϵϹϻ ϴ Ϲ Ϲ ϸ  ϴϵ  ϼ 
ϼϹ  Ͼϴϻϴ ϼ  Ϲ ϶ Ͻ ϼ ϴϸϴ϶ ϼ  ϼ Ϲ ϴ  Ͽ ϴ ; 

 ϸ  ϴ ϴϿϴ ϴϵ  Ͼ ϶ ϸϼ ϹϿϹ  Ͼ Ϸ  ϸ ϴϻϸϹϿϹ ϼ  ϸ ϿϺ  
ϵ  ϶Ϲ Ϲ  ϶ Ͽ Ϲ ϼϹ ϶ Ϲ  Ϲϵ ϶ϴ ϼϽ ϵϹϻ ϴ ϼ, ϼ  Ͼ 

Ϲϸ ϹϽ ϴϵ Ϲ. ϣ ϼ Ϲ ϵϿ ϸϹ ϼϼ Ϸ  Ͽ ϺϹ ϼ  ϼ Ϲ ϵϹ Ϲ Ϲ ϼϼ 
Ϲ ϴϿϴ Ϲ ϵ ϸϼ ϼ Ϲϸ ϶ϴ ϼ ϼ ϸϼ϶ϼϸ ϴϿ Ͻ ϻϴ ϼ  Ϲ ϴϻ Ϲ ϴϹ  
ϼ ϴ  Ͼ ϴϵ Ϲ; 

 Ϲ ϴϻ Ϲ ϴϹ  ϶ϹϸϹ ϼϹ ϴϵ  ϴ Ϲ ϴ ϶ϿϹ  Ϲ ϴ ϼϻ ϴ  ϼ 
ϵ ϸ ϶ϴ ϼϼ; 

 Ϲ ϸ ϾϴϹ  Ͼ Ͽ ϴ ϴ ϼ  Ϲϼ ϴ϶ Ϸ  ϵ ϸ ϶ϴ ϼ ; 
 ϸ϶ϼϺ ϼϹ  ϴ ϼ ϼϻ϶ ϸ ϶Ϲ Ϸ  ϵ ϸ ϶ϴ ϼ , Ͼ Ͼ  

϶ ϻ ϺϹ  ϸ  ϴϵ ϴ ϼ , ϸ ϿϺ  ϼ Ϲ  ϻϴ ϼ Ϲ Ϸ ϴϺϸϹ ϼϹ, ϴϸϹϺ Ϲ ϼ 
 ϻϴϾ Ϲ ϿϹ Ϲ, Ϲ Ϸ ϴ ϼ ϼ϶ϴ ϹϹ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϶ ϻ Ϻ ϹϽ 

ϵ ϸ ϶ϴ ϼ ; 
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 ϴϵ ϼϾ ϵ ϻϴ  ϻ ϴ , ϶ Ͽ  Ϲ ϼ Ϲ ϴϿ  ϶Ϲ ϶Ϲ  
ϻϴ ϴ Ϲ ϼϹ Ϲϵ ϶ϴ ϼϽ ϻϴϾ ϸϴ ϹϿ  ϼ ϼ  ϴ ϼ϶  ϴϾ ϶  ϴ Ϲ 

ϸϴ; 
 Ͼϴ ϼ ϴϿ Ϲ ϼ Ϲϸ ϼϹ Ϲ  ϵ ϸ ϶ϴ ϼ , ϴ ϴϾϺϹ ϴϵ , 

϶ ϻϴ Ϲ  ϹϷ  ϴϺ  ϼϿϼ ϸϹ ϴϺϹ , ϸ ϿϺ  ϶ Ͽ   ϣϣϤ ϼϿϼ 
Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϸ Ͼ Ϲ ϴ ϼϼ ( Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ͼϴ ϴ  ϼ ϼ Ͼ ϼ ), 

ϸϹ Ϻϴ ϼ  Ͼ Ͼ Ϲ Ϲ Ϲϵ ϶ϴ ϼ  ϵϹϻ ϴ ϼ ϼ ϸϷ ϶ϾϹ Ͼ ϴϵ Ϲ ϼ ϶ 
Ϲ Ϲ ϹϹ ϶ Ͽ Ϲ ϼ ; 
 ϴϵ  ϴ Ϸϼϸ Ϲ ϷϹ ϼ Ϲ Ͼ , ϿϹϾ Ϲ ϼ Ϲ Ͼ , 

Ϸϼϸ Ϲ ϴ ϼ Ϲ Ͼ  ϵ ϸ ϶ϴ ϼϼ ϼ Ϸϼϸ Ϲ ϼ Ϲ Ͼϼ  ϺϹ ϼ  ϗϱϥ 
ϸ ϿϺ  ϶ ϸϼ   ϴ ϸϴ -ϸ Ͼϴ  ϼ (ϼϿϼ) ϴ ϺϹ ϼ ; 

 Ϲ  ϼ ϹϷϼ ϴ ϼ  ϴϵ   ϴ ϸϴ  ϼ ϴ ϺϹ ϼ  ϶ϹϸϹ  ϸϹϺ Ͻ 
Ϲ ϴϿ ϶ "Ϛ ϴϿϹ Ϲ ϴ ϴϵ   ϴ ϸϴ  ϼ ϴ ϺϹ ϼ ". ϣ ϼ ϶ϼϼ 

ϸϹϺ Ϸ  Ϲ ϴϿϴ Ϲ  ϼ ϹϷϼ ϴ ϼ  ϴϵ  ϶ϹϸϹ  ϴϵ ϼϾ, ϶ ϸϴ ϼϽ 
ϴ ϸ ( ϸϴ ϼϽ ϴ ϺϹ ϼϹ); 

 Ϸϴ ϼϻϴ ϼ  Ͼϴϵϼ Ϲ ϴ  Ϲ ϼϾϹ ϵϹϻ ϴ ϼ ϼ ϴ Ϲ ϸϴ, 
϶Ͽ ϼϽ  Ϸϴ ϼϻϴ ϼ  ϼ Ϲϵ - Ϲ ϸϼ Ϲ Ͼϼ  Ϲ   ϴϵ Ϲ  
Ϲ ϴϿ . 

 
8.4.         

 
 
ϖ  ϼ Ͽ Ϲ ϼϹ Ϲϵ ϶ϴ ϼϽ ϾϴϺϸ Ͻ ϴϵ ϼϾ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϸ ϿϺϹ  

ϵ  ϵ Ϲ  ϼϹ ϴ  Ͼϴϻϴ ϼ  Ϲ ϶ Ͻ ϼ ϼ Ϲ ϴ  Ͽ ϴ  ϴ 
ϼϻ϶ ϸ ϶Ϲ ϼ ϶ϿϴϸϹ  ϴ϶ Ͼϴ ϼ ϼ  ϼ Ϲ Ϲ ϼ . 

Ϥ Ͼ ϶ ϸϼ ϹϿϹ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϸ ϿϺ  ϵ  ϵϹ Ϲ Ϲ  Ϲ ϵ ϸϼ Ϲ 
ϴ Ϲ ϼϴϿ ϴ  ϵϴϻϴ ϼ Ͽ ϶ϼ  ϸϿ  Ͼϴϻϴ Ϸ  ϵ Ϲ ϼ , ϴ ϴϾϺϹ ϶Ϲ Ͼϼ 

϶Ϲ ϶ ϼ  ϻ ϴ ϼϽ ϴϵ ϼϾ ϶ ϗϱϥ ϼ ϹϺϹϷ ϸ Ϸ  ϸ ϶Ϲ ϺϸϹ ϼ  ϼ ϼ 
Ϲ ϵ ϸϼ Ϸ  ϶  ϶ϿϴϸϹ ϼ  ϴϾ ϼ Ϲ Ͼϼ ϼ ϴ϶ Ͼϴ ϼ Ͼϴϻϴ ϼ  Ϲ ϶ Ͻ 

ϼ ϶ ϸϹϿϼ ϶ϴ  ϼ ϴ ϼ , ϵϿϼϻϾϼ  Ͼ ϹϴϿ . 
ϞϴϺϸ  ϴϸϴ϶ Ϲ  ϼ Ϲ ϴ  Ͽ ϴϹ ϴ Ϲ Ϲ ϼ Ϲ ϶ϼ  

ϼϿϴ ϼ ϵϿϼϺϴϽ ϼ  Ͼ  Ϲ  ϴϵ ϼϾ ϶ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ 
Ϲϻϴ ϹϸϿϼ ϹϿ  ϸ ϿϺ ϴ ϵ  Ͼϴϻϴ ϴ Ϲ ϶ϴ   Ϲ Ϲ ϸ  ϼϵ ϼ  
Ϲϸϼ ϼ Ͼϼ  Ϲ ϼϴϿϼ ϶ ϼ ϸ ϴ϶Ͼϼ ϹϷ  ϶ Ϲϸ ϴ ϴ  ϼϿϼ ϵϿϼϺϴϽ ϹϹ ϸ Ϸ Ϲ 
Ϲϸϼ ϼ Ͼ Ϲ ϹϺϸϹ ϼϹ. 

 
8.5.   
 
8.5.1.  .   
 
Ϧ Ϲϵ ϶ϴ ϼ  Ͼ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϸϿ  Ϲ ϷϹ ϼ Ϲ Ͼϼ  Ϲϸ ϼ ϼϽ 

ϼϻϿ ϺϹ  ϶ ϴ϶ϼϿϴ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ, ϶Ϲ ϺϸϹ  ϤϔϢ «ϙϱϥ Ϥ ϼϼ». 
ϖ ϶Ϲ ϶ϼϼ c ϸϹϽ ϶ ϼ  ϻϴϾ ϸϴ ϹϿ ϶  ϶Ϲ ϶Ϲ  ϻϴ 

ϼ϶ Ϻϴ Ϲ ϼϹ ϗϱϥ ϶ ϻϿϴϷϴϹ  ϴ Ͼ ϶ ϸϼ ϹϿ  ϴ ϼϼ. 
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ϗϱϥ ϸ ϿϺ  ϵ  ϵ ϸ ϶ϴ  ϼ Ϲ Ͻ Ϻϴ Ͻ ϵϹϻ ϴ ϼ, 
ϴ ϴ϶ϿϹ Ͻ ϴ Ϲϸ ϶ ϴ Ϲ ϼϹ ϶ ϻϸϹϽ ϶ϼ  ϴ Ͽ ϸϹϽ ϴ  ϴϾ ϶ 
Ϻϴ ϴ. 

Ϥ Ͼ ϶ ϸϼ ϹϿ  ϗϱϥ ϵ ϻϴ : 
 Ϸϴ ϼϻ ϶ϴ  ϼϻ Ϲ ϼϹ ϼ ϶ Ͽ Ϲ ϼϹ ϴ϶ϼϿ Ϻϴ Ͻ ϵϹϻ ϴ ϼ 

϶ Ϲ ϼ ϴϵ ϼϾϴ ϼ Ϸϼϸ ϿϹϾ ϴ ϼϽ; 
 ϵϹ Ϲ ϼ  ϴϻ ϴϵ Ͼ  ϼ ϶ Ͽ Ϲ ϼϹ Ϲ ϼ ϼϽ, ϴ ϴ϶ϿϹ  ϴ 

϶ Ϲ ϼϹ Ϻϴ Ͻ ϵϹϻ ϴ ϼ; 
 ϴ ϶ϼ  ϼ϶ Ϻϴ Ͻ ϹϺϼ  ϴ Ϲ ϼ ϼϼ, ϶ 

ϼϻ϶ ϸ ϶Ϲ , ϴϸ ϼ ϼ ϴ ϼ϶  ϼ ϶ Ϸϴ ϹϿ  Ϲ Ϲ ϼ , 
϶Ϲ ϶ ϼϽ ϼ  Ϻϴ Ͻ ϴ ϼ; 
 ϴ ϶ϼ  ϸ Ͼ ϹϷ Ͽ Ͻ ϶Ϲ Ͼϼ ϼ  Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ ϗϱϥ;  
 ϴϻ ϴ ϼ  ϶Ϲ ϶Ϲ  Ͽϼ  ϻϴ Ϻϴ  ϵϹϻ ϴ   ϾϴϺϸ  

ϼϻ϶ ϸ ϶Ϲ  ϴ Ͼ  ϼ Ϲ Ϲ ϼ ; 
 ϾϴϺϸ  Ϻϴ Ϲ ϵ ϴ  ϶ Ϲ Ϲ Ϸϴ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ, 

ϴϻ ϴ ϴ  Ͼ ϼ ϼ  ϸϿ  ϴ ϶ϿϹ ϼ  ϼ ϼ  Ϻϴ ϴ ϼ ϴϻ ϴϵ Ͼϼ 
ϼ϶ Ϻϴ  Ϲ ϼ ϼϽ ϼ .ϸ. 

Ϣ ϶Ϲ ϶Ϲ  ϻϴ Ϻϴ  ϵϹϻ ϴ  ϸϹϿ  ϼϻ϶ ϸ ϶Ϲ  
ϼ ϶ Ϸϴ ϹϿ  Ϲ Ϲ ϼϽ ( ϺϹ ϼϽ) ϼ ϴϻ Ϲ Ϲ  ϶ ϼ  

ϵ ϸ ϶ϴ ϼ  ϼ Ͻ ϶ ϶ ϻϿϴϷϴϹ  ϴ Ͼ ϶ ϸϼ ϹϿϹϽ Ͼ  
ϸ ϴϻϸϹϿϹ ϼϽ ϼϿϼ ϴ Ϲ ϼϴϿ  ϴϻ ϴ Ϲ  ϸ ϿϺ  Ͽϼ . 

Ϥ Ͼ ϶ ϸϼ ϹϿϼ Ͼ  ϸ ϴϻϸϹϿϹ ϼϽ ϶Ϲ ϶Ϲ Ϲ ϻϴ Ϻϴ  
ϵϹϻ ϴ , ϵ ϻϴ : 

 ϵϹ Ϲ ϼ  ϴ ϶ ϼ  ϴ Ͼϴ  ϵϿ ϸϹ ϼϹ ϴ ϶ϿϹ Ϸ  
ϼ϶ Ϻϴ Ϸ  ϹϺϼ ϴ ϼ ϶ Ͽ Ϲ ϼϹ Ϲ ϼ ϼϽ, ϶ ϴ ϼ  

Ϻϴ  ϵϹϻ ϴ ; 
 ϵϹ Ϲ ϼ  ϼ ϴ϶  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  ϵ ϸ ϶ϴ ϼ , Ϲ ϹϸϿϹ  

ϼ ϼ ϴ  Ϲ  Ͼ ϴ Ϲ ϼ  Ϲϼ ϴ϶ ϹϽ, Ͼ Ϲ Ϸ  ϼ϶Ϲ ϼ Ͼ 
Ϻϴ ; 

 Ϸϴ ϼϻ ϶ϴ  Ϻϴ - Ϲ ϼ Ϲ Ͼ  ϸϷ ϶Ͼ  ϸ ϼ Ϲ Ϸ  
Ϲ ϴϿϴ ϼ Ϲϵ ϶ϴ   ϹϷ  ϵϿ ϸϹ ϼ  ϼ϶ Ϻϴ Ϸ  ϹϺϼ ϴ ϼ 

϶ Ͽ Ϲ ϼ  ϴ ϶ϿϹ  Ϲϵ ϶ϴ ϼϽ Ϻϴ Ͻ ϵϹϻ ϴ ϼ; 
 ϵϹ Ϲ ϼ  Ͼ Ͽ  ϻϴ ϶ Ͽ Ϲ ϼϹ  Ϲϵ ϶ϴ ϼϽ Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ ϼ ϶ϹϸϹ ϼϼ Ϲ  ϴϵ  Ϲ ϴϿ  ϸ ϴϻϸϹϿϹ ϼϽ ϼ 
ϸ ϸ ϼ Ϸϴ ϼϻϴ ϼ ϼ; 

 ϴ ϶ϼ  ϸ Ͼ ϼ ϶Ϲ ϶Ϲ  ϻϴ ϸϹ Ϻϴ ϼϹ ϶ ϼ ϴ϶  
ϼϼ ϼ Ͻ Ϸ ϶ ϼ Ͼ ϸϹϽ ϶ϼ  ϼ Ϲ ϼ  ϴ ϴ ϾϹ Ϲϸ ϶ 

ϵ ϴ ϺϹ ϼ  ϼ Ϲ ϼ  Ϻϴ ϴ. 
ϖ ϵ ϻϴ ϼ Ϲ ϴ ϼ϶ Ϸ  Ϲ ϴϿϴ ϶ ϸϼ : ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ Ϻϴ ϴ 

ϼ  Ϲ  Ͼ Ϲ ϹϸϿϹ  ϶ ϻ ϶  Ϻϴ  ϸ ϴϻϸϹϿϹ ϼϽ, ϼϻ϶Ϲ ϼ  
Ͼ ϶ ϸ ϶  Ϸϼϸ ϿϹϾ ϴ ϼϼ, ϵϹ ϼ  ϿϹϾ ϵ ϸ ϶ϴ ϼϹ ϶ ϻ Ϲ 
Ϻϴ ϴ, ϶ ϸϴ  ϼ Ϲ Ͻ ϸ Ͼ ϸϿ  Ϲ ϼ  Ϻϴ ϴ, Ϸϴ ϼϻ ϶ϴ  ϹϷ  
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Ϲ ϼϹ ϼ ϶ϴϾ ϴ ϼ  Ϲ ϴϿϴ ( ϼ Ϲ ϵ ϸϼ ϼ), ϴ ϴϾϺϹ ϶ ϴ ϶ϿϹ ϼϹ 
ϴϿ Ϸ  ϹϺϼ ϴ ϴϵ  ϵ ϸ ϶ϴ ϼ  ϼ .ϸ. 
ϞϴϺϸ Ͻ ϴϵ ϴ ϼϽ ϴ ϗϱϥ ϵ ϻϴ  ϻ ϴ  ϼ ϵϿ ϸϴ  ϴ ϶ϿϹ Ϲ 

Ϲϵ ϶ϴ ϼ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϴ ϴϵ Ϲ  Ϲ Ϲ, ϶ ϸ Ϸϼ  Ϲ Ϲ ϼ  ϼ ϴ 
Ϲ ϼ ϼϼ, ϼ ϶ ϻ ϼϾ ϶Ϲ ϼϼ Ϻϴ ϴ Ϲ ϹϸϿϹ  ϵ ϼ  ϶ Ϲ Ϲ  

Ͼ ϶ ϸϼ ϹϿ  ϼϿϼ Ϲ ϴ ϼ϶  Ϲ ϴϿ   Ϲ Ϲ Ϻϴ ϴ, ϼ  ϶ ϻ Ϻ Ϲ 
Ϲ  Ͼ ϴ Ϲ ϼ  Ͽ ϸϹϽ, ϼ Ϲ ϶ϴ ϼ ϼ ϼ  Ͼ ϿϼϾ϶ϼϸϴ ϼϼ Ϻϴ ϴ 

ϼ Ϲ ϼ ϼ  Ϲϸ ϶ϴ ϼ Ϻϴ Ϲ ϼ   ϵϿ ϸϹ ϼϹ  Ϲ  ϵϹϻ ϴ ϼ. 
ϖ Ϲ ϴϵ ϼϾϼ ϗϱϥ ϸ ϿϺ  ϸϼ  ϸϷ ϶Ͼ   Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ. ϣ ϸϷ ϶Ͼϴ ϴϵ ϼϾ ϶ ϶ϾϿ ϴϹ  ϶ Ϲϵ : 
 ϶϶ ϸ Ͻ ϼ Ͼ ϴϺ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ; 
 ϹϷ Ͽ Ϲ ϼ Ͼ ϴϺϼ ( Ϲ ϶ϼ Ͻ, Ϲ ϼ ϸϼ Ϲ ϾϼϹ, ϶ Ϲ Ͽϴ ϶ Ϲ ϼ 

ϹϿϹ϶ Ϲ),  ϶ ϴ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ; 
 Ϲ ϼϴϿ ϴ  ϸϷ ϶Ͼϴ, ϶ϹϸϹ ϼϹ ϼ϶ Ϻϴ  Ϲ ϼ ϶ Ͼ; 
 ϶ Ϲ ϼϹ ϻ ϴ ϼϽ  ϼ϶ Ϻϴ Ͻ ϻϴ ϼ Ϲ ϶ Ϲϵ  Ϲ ϴ ; 
 ϼϻ Ϲ ϼϹ ϼ ϶Ϲ Ͼϴ ϻ ϴ ϼϽ ϴ϶ϼϿ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϼ .ϸ. 
ϣϹ ϴϿ ϗϱϥ Ϲ Ϲ  ϶Ϲ ϶Ϲ  ϻϴ ϵϹ Ϲ Ϲ ϼϹ Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ. ϟϼ ϴ, ϶ϼ ϶ Ϲ ϶ ϴ Ϲ ϼϼ ϴ϶ϼϿ Ϻϴ Ͻ ϵϹϻ ϴ ϼ 
Ϲ  ϸϼ ϼ Ͽϼ ϴ , ϴϸ ϼ ϼ ϴ ϼ϶  ϼϿϼ Ϸ Ͽ ϶  ϶Ϲ ϶Ϲ  ϶ 

϶Ϲ ϶ϼϼ  ϸϹϽ ϶ ϼ  ϻϴϾ ϸϴ ϹϿ ϶ . 
Ϟ ϿϹϾ  Ϲ ϼ ϼϽ  Ϲϸ ϶ ϴ Ϲ ϼ  Ϻϴ ϴ, Ϸ ϴ ϼ Ϲ ϼ  ϹϷ  

ϴ ϴ Ϲ ϼ  ϼ Ϲϸ ϶ϴ Ϻϴ Ϲ ϼ  ϴ Ϸϼϸ Ϲ ϷϹ ϼ Ϲ Ͼϼ  ϵ ϹϾ ϴ  
Ϲϸ ϴ ϼ϶ϴϹ  ϶ ϶Ϲ ϶ϼϼ  ϨϹϸϹ ϴϿ  ϻϴϾ   «ϣ Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ», Ϸ ϸϴ ϶Ϲ ϼ ϼ ϶Ϲϸ ϶Ϲ ϼ ϴ ϼ϶ ϼ 
ϸ Ͼ Ϲ ϴ ϼ. Ϣ ϴ ϴ ϸϴ ϼ Ϲ ϼϾϴ ϵϹϻ ϴ ϼ ϴ Ϲϸ ϼ ϼϼ, ϴ ϴϾϺϹ, 

ϵ Ϲ ϼϹ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϸϿ  Ϲ ϴϿϴ ϼ Ͼ ϶ ϸϼ ϹϿϹϽ. 
ϦϹ ϼ ϼ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϴ ϸϼ  ϶ ϻ Ϲ  ϸϴϿϹ  

ϴ Ͽ ϺϹ ϼϹ  Ϻϴ  ϴ ϹϽ,  Ϲϸ ϴ ϼ϶ϴϹ  Ϻϴ ϴ  ϴ  ϶ 
Ϲ Ϲϸ ϶Ϲ Ͻ ϵϿϼϻ ϼ  ϴ ϼϼ, Ͼ ϴ  ϵ ϸϹ  ϵ Ͽ Ϻϼ϶ϴ  ϾϴϾ 

Ϸϼϸ ϻϹϿ, ϴϾ ϼ ϵϿϼϻϿϹϺϴ ϼϹ ϴ ϹϿϹ Ϲ Ͼ . 
ϞϴϺϸ Ͻ ϵ ϹϾ  ϴ ϼϼ ϴ ϴϹ  ϼ Ϲ Ͻ Ϻϴ Ͻ ϼϷ ϴϿϼϻϴ ϼϼ,  

 Ͼ Ͻ Ϲ ϶Ͽ Ϲ  Ͼ Ͽ  ϴϸ ϼ϶ Ϻϴ  ϼϹ  
ϵ ϹϾ ϴ. 

 
8.5.2.    
 
Ϟ ϿϹϾ  Ϲ ϼ ϼϽ  Ϲϸ ϶ ϴ Ϲ ϼ  Ϻϴ ϴ, Ϸ ϴ ϼ Ϲ ϼ  ϹϷ  

ϴ ϴ Ϲ ϼ  ϼ Ϲϸ ϶ϴ Ϻϴ Ϲ ϼ  ϴ Ϸϼϸ Ϲ ϷϹ ϼ Ϲ Ͼϼ  ϵ ϹϾ ϴ  
Ϲϸ ϴ ϼ϶ϴϹ  ϶ ϶Ϲ ϶ϼϼ  ϨϹϸϹ ϴϿ  ϻϴϾ   «ϣ Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ», Ϸ ϸϴ ϶Ϲ ϼ ϼ ϶Ϲϸ ϶Ϲ ϼ ϴ ϼ϶ ϼ 
ϸ Ͼ Ϲ ϴ ϼ. Ϣ ϴ ϴ ϸϴ ϼ Ϲ ϼϾϴ ϵϹϻ ϴ ϼ ϴ Ϲϸ ϼ ϼϼ, ϴ ϴϾϺϹ, 

ϵ Ϲ ϼϹ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϸϿ  Ϲ ϴϿϴ ϼ Ͼ ϶ ϸϼ ϹϿϹϽ. 
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ϦϹ ϼ ϼ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϴ ϸϼ  ϶ ϻ Ϲ  ϸϴϿϹ  
ϴ Ͽ ϺϹ ϼϹ  Ϻϴ  ϴ ϹϽ,  Ϲϸ ϴ ϼ϶ϴϹ  Ϻϴ ϴ  ϴ  ϶ 
Ϲ Ϲϸ ϶Ϲ Ͻ ϵϿϼϻ ϼ  ϴ ϼϼ. 

ϞϴϺϸ Ͻ ϵ ϹϾ  ϴ ϼϼ ϴ ϴϹ  ϼ Ϲ Ͻ Ϻϴ Ͻ ϼϷ ϴϿϼϻϴ ϼϼ,  
 Ͼ Ͻ Ϲ ϶Ͽ Ϲ  Ͼ Ͽ  ϴϸ ϼ϶ Ϻϴ  ϼϹ  

ϵ ϹϾ ϴ. 
Ϣϵ ϹϾ ϴ ϼ ϴ϶ ϴ ϼ Ϲ Ͼ Ϸ  ϶ ϸ Ϸ  Ϻϴ Ϲ ϼ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ 

϶Ͽ : 
 Ϸϼϸ ϷϹ Ϲ ϴ ; 
 ϾϴϵϹϿ Ϲ Ϲ Ϲ ϼ ; 
 ϴ ϼ Ϲ ϴ Ͽ ϻ Ͻ ϶ ; 
 ϸ Ͽ ϶ Ϲ Ϲ Ϲ ϼ . 
ϡϴ ϷϹ Ϲ ϴ ϴ  ϗϱϥ ϴ ϴ϶Ͽϼ϶ϴ  ϿϹϾ ϼ Ϲ ϾϼϹ ϻϴ ϼ , 

ϼϷ ϴϿϼϻϼ ϼϹ  ϴϿϼ ϼϼ ϶ ϻϷ ϴ ϼ . ϖ Ͼϴ Ϲ ϶Ϲ Ϸ ϹϷϴ ϹϷ  ϶Ϲ Ϲ ϶ϴ 
ϼ Ϲ Ϲ  ϴ ϿϹ ϴ  ϶ ϸϴ. ϖϵϿϼϻϼ Ͽ ϵ ϶  ϶ ϿϹ ϶ ϵ Ͼ ϴ ϴ 

ϴϻ Ϲ ϴ  Ͼ Ͽ Ϲ϶ Ϲ ϵ ϶ ϸ   ϸ Ϲ Ϲ ϼ ϼ ϹϿ ϼ. ϖϾϿ Ϲ ϼϹ 
ϼ Ϲ  Ϻϴ Ϲ ϼ  – ϴ϶ ϴ ϼ Ϲ Ͼ Ϲ,  ϸϹϽ ϶ϼϹ   ϻϴ ϼ  ϶ Ϲ ϼ  

϶ ϹϺϸϹ ϼϽ ϵ Ͼ ϴ ϴ. 
ϘϿ  ϴ ϴ ϴ Ϲϸ ϴ ϼ϶ϴϹ  ϴ Ͽ ϼϹ ϼϾ ϵϹϻ ϶ ϸϴ ϴ Ͽϴ. 
ϖ ϹϿ   ϾϴϵϹϿ ϼ ϼϻ ϼ Ϸ  Ͽϼ ϼϿϹ ϴ 110 Ͼϖ Ϲϸ ϴ ϼ϶ϴϹ  

ϴ ϶Ͼϴ ϸϴ ϼϾ ϶ Ϻϴ Ϲ ϼ . ϡϴ ϾϴϺϸ Ϲ 50  ϹϿ  Ϲϸ Ϲ  1 
ϸϴ ϼϾ. ϥ ϺϹ ϼ  Ϲϸ ϴ ϼ϶ϴ  ϶ ϸ  ϴ϶ ϴ ϼ Ϲ Ͼ  ϼ Ϲ  

Ϻϴ Ϲ ϼ . Ϣϸϼ  ϴϻ ϶ Ͼϼ Ͽϼ ϴ ϼ, ϻϴ Ͼ ϼ ϻϴϾ Ϲ ϿϹ  ϸϴ Ϲ 
ϺϹ ϼ , ϸ ϿϺϹ  ϼϻ϶ ϸϼ  ϵ ϸ ϼ . 
ϖ Ϲ ϾϴϵϹϿ Ϲ Ͼ ϼϸ , ϹϿϼ  ϾϴϵϹϿ ϼ 0,4-10,5 Ͼϖ ϸ ϿϺ  ϼ Ϲ  

ϼ϶ Ϻϴ Ϲ Ϲ Ͼϼ, ϸϹϿ ϼϹ ϼ  ϴ ϹϾ ϼϼ. ϡϴϿϼ ϼϹ Ͼ϶ ϻ  ϶Ϲ ϼϽ 
ϹϺϸ  ϹϾ ϼ ϼ 1 Ͼ ϼϸ ϴ ( ϹϿ ) Ϲ ϸ ϾϴϹ . ϣ ϸ  ϹϺϸ  ϹϾ ϼ ϼ 

Ϲ ϶Ͽ  Ϲ  ϴ ϶Ͼϼ Ϲ Ϸ ϴϹ  ϷϹ Ϲ ϼ  ϸ϶Ϲ ϹϽ. ϣ ϾϿϴϸϾϼ 
ϾϴϵϹϿϹϽ Ͼ϶ ϻ  Ϲ  ϸ ϿϺ  ϵ  ϷϹ Ϲ ϼ  ϻϴϸϹϿϴ . 

Ϡϴ Ͽ Ϲ ϻ Ͻ ϶   ϹϻϹ ϶ ϴ ϴ ϼ, ϴ Ͽ ϼ ϼ ϹϿ Ͻ ϼ 
ϹϷϹ Ϲ ϴ ϼ Ͻ ϴ ϴ ϴ Ͻ, ϶ ϸ ϹϹ ϶ ϴ϶ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϴ ϶ Ͼ 
ϿϹϾ ϴ ϼϼ, ϴ ϴ Ͻ ϴ Ϲ Ͼ Ͻ, ϴϻ Ϲ ϴϹ  ϶ ϺϹ ϼϼ 

Ϸϼϸ ϻϿϴ. Ϡϴ Ͽ Ϲ ϻ Ͻ ϶  ϾϴϾ ϼ ϼϾ ϶ Ϲ Ͻ ϴ ϼ 
Ϲϸ ϴ ϼ϶ϴϹ  Ͻ ϶  ϶ϹϽ ϼ  ϴ϶ ϴ ϼ Ϲ Ͼϼ  ϼ϶ Ϻϴ  

ϻϴ ϼ   Ͼϴ Ͼ Ͻ ϶ ϻϸ ϴ ϼϻ Ϲ Ϲ ϼϽ  ϴ϶ ϴ ϼ Ϲ Ͼϼ ϼ ϼ ϸϼ ϴ ϼ  
 ϴ϶ϿϹ ϼϹ . 

ϡϴ ϸ ϴ ϼϼ Ϲ Ͻ ϸ  Ϲ ϵ ϸϼ  ϼ Ϲ  ϻϴ ϴ  ϶ ϸ  ϸϿ  
Ϲ ϼ  ϴ ϴ ϶ ϶ Ϲ Ϲ ϼϼ ϼϸ ϴ ϼ ϼ . Ϧ Ϲ ϼϹ Ϲ ϶Ͽ Ϲ  

  Ͼ Ͽ Ϲ϶  ϵ ϶ ϸ ϶  ϸ Ϲ Ϲ ϼ ϼ ϹϿ ϼ, Ͼ Ϲ 
ϵ ϴϻ  ϶ ϸ  ϻϴ϶Ϲ  ϶ Ͼ Ϸ ϴ ϴ ϴ. 

Ϝ ϼϾ  ϶ ϸ ϴϵϺϹ ϼ  ϼ Ϲ  Ϻϴ Ϲ ϼ , ϶Ͽ Ϲ  ϶Ϲ ϼϽ 
ϵ Ϲ . 

ϣ ϼ϶ Ϻϴ Ϲ ϵ ϶ ϸ  ϵϹ Ϲ ϼ϶ϴ  Ϲ Ϲ ϶  ϸϴ  
϶ ϸ  ϶ ϼ϶ Ϻϴ  ϼ Ϲ , ϼ ϻϴϾ Ͽ ϶ϴ  ϼ ϴϻϸϹϿϹ  ϹϾ ϼ ϼ 
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ϻϴϸ϶ϼϺϾϴ ϼ. Ϧ ϵ ϶ ϸ   ϻϴ Ͽ Ϲ  ϶ ϸ Ͻ, ϴ Ͽ ϺϹ  ϶ 
Ϲ Ϲ ϼ   Ϲ Ϲ ϴ Ͻ Ϲ Ϲ ϹϹ +5℃, ϾϿϴϸϾϴ ϼϻ϶ ϸϼ  Ͼ . 

ϛϴ - Ͼ ϶ Ϲ Ͻ ϶ϴ ϴ ϴ϶Ͽϼ϶ϴ   ϸ  ϴ ϾϴϺϸ Ͻ ϵ ϹϾ  
Ϻϴ Ϲ ϼ , ϴ ϾϴϺϸ Ͻ ϵ ϹϾ  ϵϹϻ ϹϻϹ ϶ϴ. 

ϔ϶ ϴ ϼϻϼ  ϿϹϸ ϼϹ ϸϹϽ ϶ϼ : 
 Ͼ ϴϵ ϼ  Ϻϴ  ϴ ϶ ϼ Ͼ ϼϼ Ͽ ϵ Ϸ  ϻϴ -

Ͼ ϶ Ϸ  Ͻ ϶ϴ  ϼ Ͽ ; 
 ϴ Ϲ   ϸϴ ϼϾϴ Ϻϴ Ϲ ϼ  Ͽ ϵ Ϸ  ϻϴ ϼ ϴϹ Ϸ  

ϵ ϹϾ ϴ; 
 Ͼ ϹϻϹ ϶ Ϸ  ϴ ϴ ϶ Ͽ ϴϹ Ͼϴϻϴ ϴϵ ϹϷ  ϴ ϴ ϼϿϼ Ϲ 

ϴϵϴ ϶ϴ ϼ  ϼ Ϲ ; 
 Ͼ Ϻϴ Ϲ ϼ  ϶ Ϲ Ϲ ϼϹ ϴ ϶ϿϹ Ϸ  ϶ Ϲ Ϲ ϼ  ϼ Ͽ  

ϿϹϾ Ͼ ϴϾ Ϸ  ϴ Ϲ ϴ ϴ ϵ ϶ ϸϹ; 
 ϴ ϶Ͼϴ ϴ ϶ ϿϹ ϹϾ ϴ Ϲ ϼ  Ϻϴ ϴ ϼ ϻϴϾ ϼ  ϻϴ -

Ͼ ϶ Ϸ  Ͻ ϶ϴ Ϲ Ϲϻ ϹϸϹϿϹ Ϲ ϶ Ϲ ; 
 Ͼ ϴ ϶ ϼ ϵ ϶ϴ ϼϼ ϸϼ ϴ ϼ ; 
 ϼϷ ϴϿϼϻϼ ϶ϴ  Ϲ ϴϿ   Ͼϴ  ϴϵ ϹϷ  ϼ ϹϻϹ ϶ Ϸ  ϴ ϶; 
 ϼϷ ϴϿϼϻϼ ϶ϴ  Ϲ ϴϿ  ϵ ϶ϼϼ ϴ ϺϹ ϼ  ϼ ϴ ϼ  ϴ ϶. 
 
8.5.3.      . 

  
 
ϞϴϺϸ Ϲ Ϲ Ϲ ϼϹ (Ͼϴϵϼ Ϲ  Ϥϧϥϡ ϼ . .) ϴ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϸ ϿϺ  

ϵ  ϴ Ϲ  ϼ Ͼ ϼϹϽ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ, ϴϾ ϴϿ Ͻ ϸϿ  ϾϴϺϸ Ϸ  
Ͼ Ͼ Ϲ Ϸ  Ϲ Ϲ ϼ . ϖ ϸϴ Ͻ ϼ Ͼ ϼϼ ϸ ϿϺ  ϴϺϴ : ϴ϶ϼϿϴ ϣϕ, 

Ϲ ϴ ϡϥϥ, ϸϹϺ Ͻ Ϻϴ Ͻ ϴ ϼ. ϦϴϾϺϹ ϶ Ϲ Ϲ Ϲ ϼ  ϴ ϴ  
Ϲϸ ϶ϴ ϼ Ϲ ϶ϼ Ϸ  Ϻϴ Ϲ ϼ  ϶ Ϲ ϵ ϸϼ  ϸϿ  Ϸ  ϵ Ϲ Ϲ. ϛϴ 

ϾϴϺϸ  Ϲ Ϲ ϼϹ  ϸ ϿϺ  ϵ  ϻϴϾ Ϲ ϿϹ  Ͽϼ , ϶Ϲ ϶Ϲ Ϲ ϻϴ 
ϼ϶ Ϻϴ  ϵϹϻ ϴ . Ϟ Ϲ ϼϹ ϴ Ϲ ϼ ϼϼ ϴ ϼϼ ϴϻ Ϲ ϴϹ  

Ͽ Ͼ  ϶ Ϲ ϼϴϿ  ϶ϹϸϹ  ϸϿ  Ϸ  Ϲ ϴ . 
Ϥϴϻ ϴϵ ϴ  ϣ ϴ϶ϼϿϴ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϸϿ  Ϲ ϷϹ ϼ Ϲ Ͼϼ  

Ϲϸ ϼ ϼϽ, ϶ Ͼ  ϼϻϿ ϺϹ  ϶ Ϲ Ϸϴ ϼϻϴ ϼ Ϲ ϼ Ϲ ϼ Ϲ ϾϼϹ 
Ϲϵ ϶ϴ ϼ   Ϻϴ Ͻ ϵϹϻ ϴ ϼ. 

ϣ ϸϷ ϶Ͼϴ ϼ ϺϹ Ϲ - Ϲ ϼ Ϲ Ͼϼ  ϴϵ ϼϾ ϶ (ϜϦϤ), ϴϵ ϼ  ϼ 
Ͽ Ϻϴ ϼ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϼ  ϼϻ ϿϹϸ ϼ  

϶  Ͽ ϺϹ ϼϽ: 
 ϶϶ ϸ Ͻ ϼ Ͼ ϴϺ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ; 
 ϶ ϸϼ Ϲ ϶ Ͼ  ϸ ϴϻϸϹϿϹ ϼ  ϹϷ Ͽ Ϲ ϼ Ͼ ϴϺϼ 

( Ϲ ϶ϼ Ͻ, Ϲ ϼ ϸϼ Ϲ ϾϼϽ, ϶ Ϲ Ͽϴ ϶ Ͻ ϼ ϹϿϹ϶ Ͻ), ϶ Ϲ ϴ ϼϾ  Ͼ  
϶ϾϿ ϴ  ϶  Ϻϴ Ͻ ϵϹϻ ϴ ϼ; 

 Ϲ ϼϴϿ ϴ  ϸϷ ϶Ͼϴ Ϲ ϴϿϴ; 
 ϻϴ ϼ   Ϻϴ - Ϲ ϼ Ϲ Ͼ  ϼ ϼ  ϸϿ  ϶Ϲ ϶ ϼ  

Ͼϴ ϹϷ ϼϽ Ϲ ϴϿϴ; 
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 ϶ϹϸϹ ϼϹ ϼ϶ Ϻϴ  Ϲ ϼ ϶ Ͼ  ϴ ϼϹ  Ϻϴ ; 
 ϶ Ϲ ϼϹ Ͼ϶ϴϿϼ ϼϾϴ ϼϼ ϶ Ϲϵ  Ϲ ϴ , ϴ ϴϾϺϹ ϼ ϶ϹϸϹ ϼϼ 

Ϲ ϼ ϴ ϶ ϼ ϹϿϹ϶  Ͼ Ϲ Ϲ ϼϽ  ϼ϶ Ϻϴ Ͻ ϻϴ ϼ Ϲ; 
 ϼϻ Ϲ ϼϹ ϼ ϶Ϲ Ͼϴ ϻ ϴ ϼϽ ϴ϶ϼϿ Ϻϴ Ͻ ϵϹϻ ϴ ϼ. 
ϣ ϶Ϲ Ͼϴ ϻ ϴ ϼϽ ϼ ϼ Ͼ ϼϽ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϼ Ͼ Ͼ Ϲ Ϲ 

Ϲϵ ϶ϴ ϼ   ϴϵ Ϲ  Ϲ ϴϿ  ϹϸϹϿ  «ϣ ϴ϶ϼϿϴ ϼ Ϸϴ ϼϻϴ ϼϼ 
ϴϵ   Ϲ ϴϿ  ϴ Ϲϸ ϼ ϼ  ϼ ϶ ϹϺϸϹ ϼ  Ϲ ϷϹ ϼ Ϲ Ͼ Ϸ  

ϼϻ϶ ϸ ϶ϴ». 
ϖ Ϲ Ͽϼ ϴ, ϴ ϼϹ ϴϵ ϴ  ϴ ϣϹ ϹϷϼ Ͼ  ϗϱϥ, Ͽϼϵ  ϼ Ϲ ϴ 

϶ Ϲ Ϲ  ϴϵ , ϴ ϼϹ  ϼ ϸϹ , ϸ ϼϹ ϼϻ϶ ϸ ϶Ϲ  
ϴϾ ϼϾ , ϸ ϿϺ  Ͻ ϼ ϶϶ ϸ Ͻ ϼ Ͼ ϴϺ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ. 

ϛϴ ϼ   Ϻϴ - Ϲ ϼ Ϲ Ͼ  ϼ ϼ  ϸϿ  ϶Ϲ ϶ ϼ  
Ͼϴ ϹϷ ϼϽ Ϲ ϴϿϴ ϶ ϸ  ϶ ϹϿ  ϷϿ ϵϿϹ ϼ  ϻ ϴ ϼϽ  Ϻϴ Ͻ 
ϵϹϻ ϴ ϼ  Ϲ  ϵϹ ϹϽ Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϴ ϼϻ϶ ϸ ϶ϴ, 

Ϲϸ ϶ ϼ Ϲ ϸ ϶ ϵ ϵ   Ϻϴ ϴ ϼ  Ϲ ϼϴϿ  ϴϻ ϴϵ ϴ  
Ϸ ϴ ϴ . ϣ  Ͼ ϴ ϼϼ ϸϷ ϶Ͼϼ  Ϻϴ - Ϲ ϼ Ϲ Ͼ  ϼ ϼ  

Ϲ ϴϿ ϸϴϹ  ϻϴ Ϲ , Ͼ Ϲ Ͽ  ϶Ϲ ϶ ϼ  ϸ Ͼ Ϲ . 
ϖ ϹϿ  ϶ ϶ϿϹ ϼ  ϴ Ϲ ϼϽ ϼ϶ Ϻϴ Ϸ  ϹϺϼ ϴ ϼ ϴ϶ϼϿ 

Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϶ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲ ϴ  Ϲ ϷϹ ϼ Ϲ Ͼϼ  
Ϲϸ ϼ ϼϽ, ϴ ϴϾϺϹ ϼ϶ϿϹ Ϲ ϼ  Ϲ ϴϿϴ Ͼ ϶ϹϸϹ ϼ  ϼϿϴϾ ϼ Ϲ Ͼϼ  

ϼ϶ Ϻϴ  Ϲ ϼ ϼϽ, ϴ Ϲϸ ϼ ϼϼ ϵ ϸ  ϻϸϴ϶ϴ  Ϻϴ -
Ϲ ϼ Ϲ ϾϼϹ Ͼ ϼ ϼϼ. 

 
8.5.4.      
 
1. ϡϴ ϸ϶Ϲ  Ϲ Ϲ ϼ  ϴϾϾ Ͽ Ͻ ϵϴ ϴ Ϲϼ ϸ ϿϺ  ϵ  ϴϸ ϼ ϼ: 

“ϔϾϾ Ͽ ϴ ”, “ϢϷ Ϲ ϴ ”, “Ϟ Ϲ ϼϹ ϻϴ Ϲ Ϲ ” ϼϿϼ ϶ ϶Ϲ Ϲ  
϶Ϲ ϶ ϼϹ ϻ ϴϾϼ. ϡϴ ϸ϶Ϲ  ϸ ϿϺ  ϵ  ϴ ϶ϿϹ  

Ϲϸ ϹϺϸϴ ϼϹ ϿϴϾϴ  “Ϣ Ϻ  ϿϹϾ ϼ Ϲ Ͼ Ϲ ϴ ϺϹ ϼϹ” ϶ 
϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϥϦϢ 34.01.-30.1-001-2016. 

2. ϣ ϼ ϻϴ Ϲ Ϲ ϼϿϼ Ϲ Ϲ ϴϷ Ϲ϶ϴ ϹϿ  Ͻ ϶, ϶Ϲ ϼϿ ϼϾ ϶, 
ϿϹϾ ϸ϶ϼϷϴ ϹϿϹϽ ϶Ϲ ϼϿ ϼϼ ϼ ϿϹϾ ϶ ϸϾϼ ϶  ϼ ϶ Ϸϴ ϹϿ  

Ϲ Ϲ ϼ  ϴϾϾ Ͽ  ϵϴ ϴ ϹϽ ϸ ϿϺ  ϼ ϶ϴ  Ϲϵ ϶ϴ ϼ  ϼ  
ϴϺϴ, ϴ ϶Ͼϼ ϼ Ͼ Ͽ ϴ ϴ ϼϼ ϶  ϶ϻ ϶ ϴ  ϻ ϴ  ϶ ϶Ϲ ϶ϼϼ  

ϣϧϱ. 
3. ϖ Ϲ Ϲ ϼ  ϴϾϾ Ͽ  ϵϴ ϴ ϹϽ ϸ ϿϺ  ϹϷ Ͽ  ϶Ϲ  

ϼϹ ϼ -϶ Ϻ Ͻ ϶Ϲ ϼϿ ϼϼ, Ͼ ϴ  ϵϿ Ͼϼ Ϲ   ϻϴ ϸ  
Ͻ ϶  ϼ ϵϹ Ϲ ϼ϶ϴϹ  ϼ ϴϿ Ͻ ϹϺϼ  ϴϵ . 
4. ϣ Ͽ  ϼ ϹϿϿϴϺϼ ϸϿ  ϴ ϶Ͼϼ ϴ ϼ ϴ  ϴϾϾ Ͽ ϶ ϸ ϿϺ  

ϵ  ϶ Ͽ Ϲ  ϶ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϣϧϱ ϼ Ϲ ϼ Ϲ Ͼϼ  Ͽ ϶ϼϽ. 
5. ϣ ϼ ϹϾ Ͼ ϼϼ ϴϾϾ Ͽ Ͻ ϵϴ ϴ Ϲϼ Ϲ Ϲ ϼϹ ϺϹ  

ϴ Ͽϼ϶ϴ  ϾϴϿ ϼ Ϲ  Ͻ ϶ , ϴ ϿϴϷϴϹ  ϶ Ϲ Ϸ  Ϲ Ϲ ϼ , 
c ϼ Ϲ Ϲ ϼϹ  Ͻ ϶ ϼ϶ ϻϴ ϴ ϼ Ͼ  Ϲ Ϲϻ ϶Ϲ ϼϿ ϼ Ϲ Ͼϴ ϴϿ . 
Ϧ ϵ ϶ ϸ  ϴ ϶ Ϸ  ϼϿϼ ϶ ϸ Ϸ  ϿϹ ϼ  ϴϾϾ Ͽ  Ϲ Ϲ ϼϽ 
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ϸ ϿϺ  Ϲϸϼ  ϴ ϶ϴ ϾϹ. ϛϴ Ϲ ϴ  Ͽϴ Ϲ϶ Ϲ Ϲϸϼ Ϲ ϼ  ϼ ϴ ϶Ͼϴ 
϶Ϲ ϼϿϹϽ. 

6. ϤϹ  ϼ ϴ Ϲ ϼϹ Ͼϼ Ͽ  ϼ ϹϿ  ϴϾϾ Ͽ ϶ ϸ ϿϺ  
Ϲ ϶Ͽ  ϶ ϴϻ  Ϲ Ϲ ϼ . 
7. ϖ ϴϾϾ Ͽ  Ϲ Ϲ ϼϼ ϻϴϵ  ϶ ϻϸ -Ϸϴϻ ϶ Ͻ Ϲϸ  ϼ 

϶Ϲ ϼϿ ϼϼ ϸ ϿϺϹ  ϼϻ϶ ϸϼ  ϾϴϾ ϼϻ ϶Ϲ ϹϽ, ϴϾ ϼ ϼϻ ϼϺ ϹϽ ϹϷ  ϴ ϼ. 
ϙ Ͽϼ Ͽ Ͼ ϼ ϹϹ  ϶ ϴ ϼϹ Ͼ Ͼ ϼϼ ϼϿϼ ϴϾϿ , ϸ ϿϺ ϴ ϵ  

Ϲϸ Ϲ ϴ ϶ ϺϾϴ ϶ ϻϸ ϴ ϶Ϲ ϶Ϲ  ϼϻ ϾϴϺϸ Ϸ  ϹϾϴ ϼϿϼ ϼϻ ϴ Ͻ 
϶Ϲ ϹϽ ϴ ϼ ϿϾϴ. 

8. ϣ ϼ Ϲ Ϲ ϶Ϲ  ϶Ϲ Ϲ ϼϼ Ϲ Ϲ ϼ  ϴϾϾ Ͽ  ϵϴ ϴ ϹϽ 
ϹϾϿϴ Ͼ  ϸ ϿϺ  ϵ  ϴ ϶ ϼ ϼϿϼ Ͼ ϶ϴ  ϵϹϿ Ͻ ϾϿϹϹ϶ Ͻ Ͼ ϴ Ͼ Ͻ, 

ϽϾ Ͻ Ͼ ϴϷ Ϲ ϼ϶ Ͻ ϹϸϹ. 
9. Ϥϴϵ  c ϼ Ͽ ϻ ϶ϴ ϼϹ  ϴ Ͽ  Ͽϴ  ϶ Ϲ Ϲ ϼ  

ϴϾϾ Ͽ  ϵϴ ϴ ϹϽ ϸ ϿϺ  ϶ ϸϼ  ϿϹ ϹϾ ϴ Ϲ ϼ  ϻϴ ϸϾϼ 
ϵϴ ϴ Ϲϼ ϼ Ͽ ϶ϼϼ ϴ ϹϿ Ϸ  ϶Ϲ ϼ϶ϴ ϼ  ϼ ϴ ϴϿϼϻϴ ϶ ϻϸ Ͻ Ϲϸ . 

10. ϛϴ Ϲ ϴϹ  Ϲ Ϲϸ ϶Ϲ  ϶ Ϲ Ϲ ϼ  ϴϾϾ Ͽ  ϵϴ ϴ ϹϽ 
Ͼ ϼ , ϴ ϼ  Ͼϼ Ͽ  ϼ ϹϿ ϼ ϶ Ͼ Ͽϼ Ϲ ϶ϴ , Ϲ϶ ϴ ϼ  ϸ Ϲ  

Ϲϵ , ϴ϶Ͽ  Ϲ ϸϹϺϸ , ϼϹ Ϲϸ Ϲ  ϼ Ϸ ϴϹ Ϲ 
ϴ Ϲ ϼϴϿ . 
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9. -    
 
9.1.       
 
9.1.1.     
 
ϤϹϴϿϼϻϴ ϼ  ϿϹϾ Ϲ Ϸϼϼ –  ϴϸϼ  ϼϻ϶ ϸ ϶ϴ ϿϹϾ ϼ Ϲ Ͼ Ͻ 

Ϲ Ϸϼϼ, ϼ Ͼ Ͻ ϼ ϸϼ  ϹϹ ϵ  ϴ ϶  ϼϿϼ ϻ ϼ  ϾϹ. 
ϱϿϹϾ Ϲ Ϸϼ  –  ϼϾϴϿ Ͻ ϶ϴ , ϴϾ ϾϴϾ ϴ Ϲ ϺϹ  ϵ  

ϴϾ ϿϹ ϴ ϼ ϹϹ ϹϴϿϼϻϴ ϼ  ϸ ϿϺ ϴ Ϲ ϶Ͽ  Ϸ ϶Ϲ ,  Ϲ Ϲ 
ϼϻ϶ ϸ ϶ϴ. ϖ Ϲϻ Ͽ ϴ Ϲ Ϸ  Ͼ ϿϹϾ Ϲ Ϸϼϼ ϴϻϸϹϿ Ϲ  ϴ ϴϾϼϹ 
ϴ϶Ͽ ϼϹ ϾϴϾ: «Ϥ Ͼ ϹϷ Ͽϼ Ϲ  ϸ Ϸ ϶ ϶», «Ϥ Ͼ ϴ Ͼϼ ϶ Ϲ Ϲϸ» 

ϼ «ϕϴϿϴ ϼ ϼϽ Ͼ». Ϣ Ϲ Ͼϴ ϵ Ϲ ϶ ϸϴϺ ϿϹϾ Ϲ Ϸϼϼ ϶ Ϲ ϶ Ϲ 
Ϸ ϸ  Ͼ Ͽ ϴ ϴ ϼϼ Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 9.1. 

 
ϦϴϵϿϼ ϴ 9.1. – Ϣ Ϲ Ͼϴ ϵ Ϲ ϶ ϸϴϺ ϿϹϾ Ϲ Ϸϼϼ ϶ Ϲ ϶ Ϲ Ϸ ϸ  
Ͼ Ͽ ϴ ϴ ϼϼ 

 2026 2027 2028 2029 
ϧ ϴ ϶ϿϹ ϴ  , 

Ϡϖ  
38 115 115 115 

ϫϼ Ͽ  ϴ ϶ ϼ Ͽ ϻ ϶ϴ ϼ  
ϴ ϶ϿϹ Ͻ ϼ 

4000 4000 4000 4000 

ϖ ϴϵ Ͼϴ ϿϹϾ Ϲ Ϸϼϼ, 
Ϡϖ ∙  

12773 38320 38320 38320 

Ϥϴ ϸ ϿϹϾ Ϲ Ϸϼϼ ϴ ϵ ϶Ϲ Ϲ Ϻϸ , 
% 

1 1 1 1 

Ϥϴ ϸ  ϿϹϾ Ϲ Ϸϼϼ ϴ ϵ ϶Ϲ Ϲ Ϻϸ , 
Ϡϖ ∙  

128 383 383 383 

Ϣϵ Ϲ  ϹϴϿϼϻϴ ϼϼ ϿϹϾ Ϲ Ϸϼϼ, 
Ϡϖ ∙  

12646 37937 37937 37937 

Ϧϴ ϼ  ϴ ϿϹϾ Ϲ Ϸϼ , 
ϵ./Ϡϖ ∙  

1377 1424 1471 1512 

ϖ Ͼϴ  ϹϴϿϼϻϴ ϼϼ ϿϹϾ Ϲ Ϸϼϼ, 
Ͽ . ϵ. 17,44 54,01 55,79 57,36 

ϡϘϥ Ͼ ϶ ϾϹ, 
Ͽ . ϵ. 2,66 8,24 8,51 8,75 

 
9.1.2.      
 
Ϩ ϼ ϶ϴ ϼϹ ϹϾ ϼ  ϴ ϸ ϶ ϶ Ͽ Ϲ  ϴ ϶ϴ ϼϼ «ϣϔϢ 

«Ϥ ϗϼϸ »  16.01.2017 №9 – «ϙϸϼ Ϲ Ϲ ϴ Ϲ Ͽ ϶ϼ  ϣϔϢ «Ϥ ϗϼϸ » 
ϴ 2017-2042 ϷϷ. ϦϹϾ ϼϹ ϴ ϸ  ϼ ϴ   Ϲ  ϹϴϿϼϻ ϶ϴ Ͻ 
ϿϹϾ Ϲ Ϸϼϼ. 

ϙϸϼ Ϲ Ϲ ϴ Ϲ Ͽ ϶ϼ  Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϼ ϼ ϼ ϶ϴ ϼ  ϼ ϸ Ͻ 
ϼ ϴ ϼϼ ϶ ϹϿ  ϵϹ Ϲ Ϲ ϼ  Ϲϸϼ Ϸ  ϸ ϸϴ ϼ ϼ ϶ϴ ϼϼ Ϸ ϻ ϶ 

ϴ Ϲϸ Ϲ Ͻ ϼ ϸ ϿϷ Ͻ ϴ  Ϻϼϻ ϼ ϹϾ ϴ Ͼ ϴ ϼϼ ϢϔϢ 
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«Ϥ ϗϼϸ », ϴ ϴϾϺϹ ϶ Ϲ  ϸ Ϲ ϼ  Ϸϴ ϼϻϴ ϼ  ϼ ϻϴ϶ϼ ϼ ϼ Ϸϴ ϼϻϴ ϼ ϼ 
ϘϛϢϢϔϢ «Ϥ ϗϼϸ ». 

ϙϸϼ Ϲ Ϲ ϴ Ϲ Ͽ ϶ϼ  Ϲϸ ϴ϶Ͽ  ϵ Ͻ Ϲ Ϲ Ϲ  ϴϼϵ ϿϹϹ 
ϻ ϴ ϼ  Ͼϴϻϴ ϹϿϹϽ, Ͽ ϶ϼϽ ϼ ϸ Ϲ ϼϽ, Ϲ ϵ ϸϼ  ϸϿ  ϸϷ ϶Ͼϼ 

ϴ Ϲ ϶ ϶ ϴ Ͼϴ  ϼ ϶ϴ ϼ  Ϸ ϻ  ϸ Ͼ Ϲ ϶. 
ϦϹϾ ϼϹ ϴ ϸ  ϶Ͽϼ  ϴ ϹϵϹ ϼ  ϸ Ͼ ϼϼ, ϴϾ ϾϴϾ 

ϴ ϴϾ Ϲ ϼϻ  ϶ϹϿϼ ϼ  ϻϴ ϴ  ϴ Ϲϸϼ ϼ  ϸ Ͼ ϼϼ. 
ϖ ϴ Ϲ  Ͽ ϴϹ, ϹϾ ϼϹ ϴ ϸ  ϶ϾϿ ϴ  ϶ Ϲϵ : 
 ϴ ϼϻϴ ϼ Ϲ ϼ ϿϹ ϼ ; 
 ϴ ϸ   ϴ ϶ϴ ϼ  ϼ Ϲ ϶ϴ; 
 Ͼ Ͽ ϴ ϴ ϼ Ϲ ϴ ϸ ; 
 ϴ ϸ  ϴ Ϲ  ϼϻ϶ ϸ ϶Ϲ  ϸ ϶; 
 ϴ ϸ  ϴ Ͽ Ϸϼ ϹϷ Ͽϼ ϼ  Ϸϴ ϼϻϴ ϼϽ; 
 ϴϿ Ϸ ϴ ϶ ϸ . 
ϔ ϼϻϴ ϼ Ϲ ϼ ϿϹ ϼ  ϹϸϹϿϹ   ϾϴϺϸ  ϶ϼϸ  ϴϾ ϼ϶ϴ, ϶ 

϶Ϲ ϶ϼϼ  ϴ ϼ ϴ Ͻ Ͻ ϴ ϼϻϴ ϼϼ. 
ϱϾ Ͽ ϴ ϴ ϼ Ϲ ϴ ϸ  ( Ͽϴ ϴ ϸϴ, ϼϻ϶ ϸ ϶Ϲ Ϲ ϻϴ ϴ , ϼ 

.ϸ.) ϗϱϥ ϹϸϹϿ Ϲ  ϴ 1 Ϡϖ  ϴ ϶ϿϹ Ͻ ϼ, ϸϴ Ϲ Ϲϸ ϴ϶ϿϹ  
϶ ϴϵϿϼ Ϲ 9.2. 

 
ϦϴϵϿϼ ϴ 9.2 – ϱϾ Ͽ ϴ ϴ ϼ Ϲ ϴ ϸ  

 , . ./  , . . 
Ϥϴ ϸ  ϴ Ͽϴ  ϸϴ 255,20 29,34 

ϣ ϼϹ ϴ ϸ  274,00 31,50 

Ϝ Ϸ   60,84 

 
Ϣ ϼ ϿϹ ϼ  ϴ Ϲ  ϶  ϼϻ϶ ϸ ϶Ϲ  ϸ ϶ ϹϸϹϿ  

ϼ ϸ  ϼϻ ϼ ϼ ϴϾ ϼ϶ ϶. ϧϸϹϿ Ϲ ϻ ϴ Ϲ ϼ  ϴ ϸ ϶ ϴ Ϲ  
ϵ ϸ ϶ϴ ϼ  Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 9.3. 

 
ϦϴϵϿϼ ϴ 9.3 – ϧϸϹϿ Ϲ ϻ ϴ Ϲ ϼϹ ϴ ϸ ϶ ϴ Ϲ  ϵ ϸ ϶ϴ ϼ  

  ,% 

Ϣ  1 ϸ  5 ϿϹ  0,06 

Ϣ  6 ϸ  15 ϿϹ  0,09 

Ϣ  16 ϸ  25 0,14 

ϥ϶ Ϲ 25 ϿϹ  0,20 

 
Ϥϴ ϸ  ϴ Ͽ Ϸϼ ϹϷ Ͽϼ ϼ  Ϸϴ ϼϻϴ ϼϽ ϴ ϼ ϴ  ϼ ϸ  ϼϻ 

ϴ ϼ ϶ ϵϹϻ ϡϘϥ,  ϸϴ  Ϲϸϼ  Ϲ ϴ  Ͽ ϶ϼϽ Ϥ ϗϼϸ  2017 Ϸ ϸϴ, 
Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 9.4. 
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ϦϴϵϿϼ ϴ 9.4 – Ϥϴ ϸ  ϴ Ͽ Ϸϼ ϹϷ Ͽϼ ϼ  Ϸϴ ϼϻϴ ϼϽ 
 , . ./  , . . 

ϢϔϢ "ϥϢ – ϙϱϥ" 135,38 15,56 

ϡϣ ϔϦϥ (ϴϸ ϼ ϼ ϴ  Ϸ ϶ Ͻ 
ϼ Ϲ ) 0,001097 1,09 

ϪϨϤ ( Ϲ  ϼ ϴ ϶  ϴ Ϲ ϶) 0,000318 0,32 

Ϝ Ϸ   16,97 

 
ϡϴϿ Ϸ ϴ ϶ ϸ , ϶ ϶Ϲ ϶ϼϼ  ϴϿ Ϸ ϶  Ͼ ϸϹϾ  Ϥ ϼϽ Ͼ Ͻ 

ϨϹϸϹ ϴ ϼϼ ϸϿ  ϹϾϼ ϟ ϶ϴ , ϴ϶Ͽ Ϲ  ϴ 1 . Ͼϖ ∙  – 4,8 ϵ. 
ϦϹϾ ϼϹ ϻϴ ϴ   Ϸϼϸ ϻϿ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 9.5. 
 

ϦϴϵϿϼ ϴ 9.5 – ϦϹϾ ϼϹ ϻϴ ϴ   Ϸϼϸ ϻϿ  
 2026 2027 2028 2029 2030 

ϔ ϼϻϴ ϼ Ϲ ϼ ϿϹ ϼ , 
Ͽ . ϵ. 88,44 96,40 69,47 106,97 111,14 

Ϥϴ ϸ  ϴ ϴ ϶ϴ ϼϹ, 
Ͽ . ϵ. 19,56 23,91 35,30 72,18 73,16 

ϱϾ Ͽ ϴ ϴ ϼ Ϲ ϻϴ ϴ , 
Ͽ . ϵ. 152,51 152,51 152,51 152,51 152,51 

Ϥϴ ϸ  ϴ Ϲ  ϼϻ϶ ϸ ϶Ϲ  ϸ ϶, 
Ͽ . ϵ. 1,18 1,47 3,28 6,65 6,84 

Ϥϴ ϸ  ϴ Ͽ Ϸϼ ϹϷ Ͽϼ ϼ  Ͼ ϴ ϼϽ, 
Ͽ . ϵ. 17,71 17,71 17,71 17,71 17,71 

ϡϴϿ Ϸ ϴ ϶ ϸ , 
Ͽ . ϵ. 4,56 4,98 4,98 4,98 4,98 

Ϝ Ϸ , 
Ͽ . ϵ. 283,96 296,97 283,24 361,00 366,34 

 
ϛ ϴ ϼ ϹϿ Ϲ ϶ Ϲ ϼϹ ϻϴ ϴ   Ϸϼϸ ϻϿ  ϻϴ Ϲ ϶ Ͻ Ϸ ϸ ϼ ϿϹϸ Ϲ Ϸ  

Ϲ ϼ ϸϴ Ϻ  ϵ ϼ  ϶ϹϿϼ Ϲ ϼϹ  ϴ ϸ ϶ ϴ Ͼ Ͽ ϴ ϴ ϼ Ϲ Ϻϸ , 
.Ͼ. ϶ϹϿϼ ϼ϶ϴϹ  Ͼ Ͽϼ Ϲ ϶  ϵ ϸ ϶ϴ ϼ .  

ϖ ϸϴϿ ϹϽ ϼϹ Ϲ Ϲ Ϸ ϸϴ ϴ  ϴ ϸ ϶ ϶ϹϿϼ ϼ϶ϴϹ  ϻϴ Ϲ  
ϴ ϶ϴ ϼ  ϼ Ϲ ϴ ϼϻ϶ ϸ ϶Ϲ  ϸ ϶, Ͼ Ͽ Ͼ  ϼ  

ϼ Ϲ ϶ϴ ϶ϹϿϼ ϼ϶ϴϹ  (ϻϴϾ ϴϹ  ϼ ϼ Ϲ  ϶ Ϲ ϵ ϸ ϶ϴ ϼϹ, 
ϸϾϿ ϴϹ  ϵ Ͽ Ϻϼ϶ϴ ϼϽ Ϲ ϴϿ). 

ϦϹϾ ϼϹ ϻϴ ϴ  ϻϴ ϴ ϴ ϼ϶ϴϹ Ͻ Ϲ ϼ ϸ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 
9.1. 
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Ϥϼ Ͼ 9.1. – ϥ Ͼ ϴ ϹϾ ϼ  ϻϴ ϴ  

 
9.1.3.   
 
ϡϴϿ Ϸ ϶ Ϲ ϴ ϸ  ϶Ͽ  Ͼ Ͻ ϴ ϹϽ Ͼ ϶ ϸϹ ϹϺ  Ϲϸ ϶ 

ϿϹ ϻϴ϶Ϲ Ϲ ϼ  ϼ ϹϿ ϶ϴ ϹϾ ϼ Ϲ Ͻ ϗϱϥ. ϛ ϴ ϼ ϹϿ ϴ  ϼ  ϴ  
ϼ Ͽ Ϲ  ϶ ϹϷϼ ϴϿ Ͻ ϵ ϸϺϹ . ϥ Ϲ ϶ Ϲ  ϶ ϻ Ϻ  ϶϶ϹϸϹ ϼ  

Ͽ Ϸ Ϸ  Ϲ ϼ ϸϴ,  Ϲ ϶Ϲ  ϶Ͽϼ Ϲ  ϴ Ͼϴϻϴ ϹϿϼ ϹϾ ϼ϶ ϼ 
ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ. 

ϧ Ϲ  ϿϹϸ ϼϹ ϴϿ Ϸϼ: 
 ϴϿ Ϸ ϴ ϼϵ Ͽ  – 20%; 
 ϡϘϥ – 20%; 
 ϶ϻ  ϶ ϼϴϿ Ϲ ϸ  – 34%; 
 ϴϿ Ϸ ϴ ϼ Ϲ ϶  – 2,2%; 
 ϴϿ Ϸ ϴ ϶ ϸ  ϴ 1 . Ͼϖ ·  – 4,8 ϵ. 
ϣ Ϲϸ ϿϴϷϴϹ Ϲ ϴϿ Ϸ ϶ Ϲ ϴ ϸ   ϴ ϴϿϴ ϹϴϿϼϻϴ ϼϼ ϹϾ ϴ 

ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 9.6. 
 

ϦϴϵϿϼ ϴ 9.6 – ϡϴϿ Ϸ ϶ Ϲ ϴ ϸ  
 2029 2030 2031 2032 2033 

ϡϴϿ Ϸ ϴ ϼϵ Ͽ , Ͽ . ϵ. 207,64 213,77 219,29 224,90 223,22 

ϡϘϥ, Ͽ . ϵ. 110,12 263,77 269,06 274,43 230,21 

ϖϻ  ϶ ϼϴϿ Ϲ ϸ , Ͽ . ϵ. 19,37 19,46 19,54 19,63 19,72 

ϡϴϿ Ϸ ϴ ϼ Ϲ ϶ , Ͽ . ϵ. 72,60 69,07 67,09 65,10 86,053 

30,34%

19,97%

41,63%

1,87% 4,83%
1,36%

ϔ ϼϻϴ ϼ Ϲ 
ϼ ϿϹ ϼ , Ͽ . ϵ.

Ϥϴ ϸ  ϴ ϴ ϶ϴ ϼϹ, 
Ͽ . ϵ.

ϱϾ Ͽ ϴ ϴ ϼ Ϲ ϻϴ ϴ , 
Ͽ . ϵ.

Ϥϴ ϸ  ϴ Ϲ  
ϼϻ϶ ϸ ϶Ϲ  ϸ ϶, 

Ͽ . ϵ.
Ϥϴ ϸ  ϴ Ͽ Ϸϼ 
ϹϷ Ͽϼ ϼ  Ͼ ϴ ϼϽ, 
Ͽ . ϵ.

ϡϴϿ Ϸ ϴ ϶ ϸ , Ͽ . ϵ.
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ϡϴϿ Ϸϼ, ϼ Ͽ Ϲ Ϲ Ϸ ϸϴ ϶ , ϶ϹϿϼ ϼ϶ϴ  ϼ ϴϿ  
϶ ϻ ϴ ϴ ϼ  ϸ ϸϴ  ϹϾ ϴ. 

 
9.2.        

 
 
ϣ ϼϵ Ͽ  –  Ͽ Ϻϼ ϹϿ ϴ  ϴϻ ϼ ϴ ϹϺϸ  ϸ ϸϴ ϼ ϼ ϻϴ ϴ ϴ ϼ ϴ 

ϼϻ϶ ϸ ϶  ϼϿϼ ϼ ϵ Ϲ Ϲ ϼϹ, ϴ Ϲ ϼϹ, ϴ ϼ ϶Ͼ , ϵ  ϼ  ϶ϴ ϶ 
ϼ Ͽ Ϸ. ϳ϶Ͽ Ϲ  ϶ϴϺ ϹϽ ϼ  Ͼϴϻϴ ϹϿϹ  ϼ ϴ ϶  Ϲϻ Ͽ ϴ ϶ 

ϻ Ͻ ϶Ϲ Ͻ ϸϹ ϹϿ ϼ, ϹϸϹϿ Ϲ  Ϲ ϴϵϹϿ  ϼϻ϶ ϸ ϶ϴ. 
Ϣ ϶ Ͻ Ͻ ϴϺϹ ϼ  ϼϻ϶ ϸ ϶Ϲ Ͻ ϸϹ ϹϿ ϼ, 

ϹϾ ϼ Ϲ Ͻ ϗϱϥ,  ϼϻ϶ ϸ ϶  ϿϹϾ Ϲ Ϸϼϼ ϶Ͽ Ϲ  «Ϣ Ϲ   
ϼϵ Ͽ  ϼ ϵ Ͼϴ ». ϖ Ϲ Ϲ ϹϸϹϿ Ϲ  ϿϹϸ ϼϹ Ͼϴϻϴ ϹϿϼ: ϶ϴϿ ϶ϴ  
ϼϵ Ͽ , ϴϿ Ϸ ϵϿϴϷϴϹ ϴ  ϼϵ Ͽ , ϴϻ Ϲ  ϶ Ͽϴ   ϴϿ Ϸϴ , ϼ ϴ  
ϼϵ Ͽ . 

Ϩ ϴ ϼ ϴϺϹ ϼ  ϶ Ͻ ϼϻ϶ ϸ ϶Ϲ Ͻ ϸϹ ϹϿ ϼ 
ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϶Ͽ Ϲ  Ϲ  ϵ ϼϵ Ͽϼ ϼ ϵ Ͼϴ . 

ϗ ϸ ϶ϴ  ϼϵ Ͽ  Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 9.7. 
 

ϦϴϵϿϼ ϴ 9.7 – ϗ ϸ ϶ϴ  ϼϵ Ͽ  ϶ Ϲ ϶ Ϲ Ϸ ϸ  Ͼ Ͽ ϴ ϴ ϼϼ  
 2027 2028 2029 2030 2031 

ϖ Ͼϴ ( Ϲ ), 
Ͽ . ϵ. 

1216,8
2 

1257,8
5 

1293,9
5 

1321,1
1 

1347,4
9 

ϦϹϾ ϼϹ ϴ ϸ , 
Ͽ . ϵ. 348,44 408,13 437,19 443,59 450,01 

EBIT (ϣ ϼϵ Ͽ  ϸ  ϴϿ Ϸ ϵϿ ϺϹ ϼ ), 
Ͽ . ϵ. 

1004,6
2 

1018,2
9 

1043,2
2 

1071,5
7 

1099,1
2 

ϥϾ ϹϾ ϼ ϶ϴ Ͻ ϴϿ Ϸ ϴ ϼϵ Ͽ , 
Ͽ . ϵ. 146,89 203,66 208,65 214,31 219,83 

NOPAT (ϫϼ ϴ  ϼϵ Ͽ ), 
Ͽ . ϵ. 857,72 814,63 834,58 857,26 879,30 

ϥ ϴ϶Ͼϴ ϴϿ Ϸϴ ϴ ϼϵ Ͽ  Ϧ, 
% 

20 20 20 20 20 

 
ϞϴϾ ϶ϼϸ  ϿϹ ϶϶ ϸϴ ϶ Ͼ Ͽ ϴ ϴ ϼ  Ϲ ϶ Ϸ  Ϸϼϸ ϴϷ ϹϷϴ ϴ ϴϵϿ ϸϴϹ  

 ϼ Ͻ ϼϵ Ͽϼ, ϹϾ  ϴ ϼ ϴϹ  Ϲϵ  Ͼ ϴ . ϘϴϿ ϹϽ ϼϽ ϶϶ ϸ 
ϹϽ Ͽϼ  ϴ ϴ ϼ϶ϴϹ  ϼϵ Ͽ . Ϣ Ͼ ϸϹ ϹϺ  Ϲϸ ϶ ϶ Ϲ ϶ Ϲ Ϸ ϸ  

ϹϴϿϼϻϴ ϼϼ ϹϾ ϴ ϶ ϻϴ   ϸϷ ϶ϼ ϹϿ ϼ ϴϵ ϴ ϼ. ϛϴ Ϲ  ϿϹ ϶ ϸϴ 
ϗϱϥ ϴ Ͽ   ϴ Ϲ  ϵ Ϲ  ϸϴϺ ϿϹϾ Ϲ Ϸϼϼ ϼ ϼ,  

ϼ϶ ϸϼ  Ͼ  ϼ Ͻ ϼϵ Ͽϼ. ϘϴϿ ϹϽ ϼϽ , ϶ ϻϴ   ϴ ϼ  ϴ 
ϿϹϾ Ϲ Ϸϼ  ϼ  ϷϿϴ  Ϲ ϴ  Ͽ ϶ϼ  Ϥ ϗϼϸ . 
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9.3.    
 
ϡϴ ϼ ϾϹ 9.2 Ϲϸ ϴ϶ϿϹ  Ϸ ϴ ϼϾ Cash-Flow  Ͼϴϻϴ ϼϹ  Ͼ Ϲ  

ϴ ϶ ϼ ϹϿ ϶ϴ ϴ ϼϼ. 
 

 

Ϥϼ Ͼ 9.2 – ϗ ϴ ϼϾ Cash-Flow 
 
ϣϹ ϶ϴ  ϴ  Ϸ ϴ ϼϾϴ ϶ ϴ ϴϿ Ͻ Ϲ ϼ ϸ ϹϾ ϴ ϴ ϸϼ  ϶ 

ϼ ϴ ϹϿ Ͻ Ϲ. ϣ ϼ ϼ ϴ  – ϶ ϾϼϹ Ͼϴ ϼ ϴϿ ϶Ͽ ϺϹ ϼ . 
Ϝϻ Ϸ ϴ ϼϾϴ ϶ϼϸ ,   ϸϴ  ϹϾ   ϴ ϴϿϴ ϹϴϿϼϻϴ ϼϼ 

ϼ ϴ ϹϿ Ͻ ϸϹ ϹϺ Ͻ Ͼ, Ͼ Ͻ ϶ ϻϴ   ϼ ϹϿ ϼ ϴϵ ϴ ϼ ϼ 
ϼ ϵ Ϲ Ϲ ϼϹ  ϵ ϸ ϶ϴ ϼ  ϶ Ͽ  ϸ  2025 Ϸ ϸϴ (϶϶ ϸ ϶ ϴϵ  ϗϔ 1). ϥ ϴ ϴϿϴ 

ϼϻ϶ ϸ ϶ϴ ϿϹϾ Ϲ Ϸϼϼ ϸϹ ϹϺ Ͻ Ͼ Ϲ Ϲ ϸϼ  ϶ Ͽ Ϻϼ ϹϿ Ϲ 
ϴ ϴ϶ϿϹ ϼϹ. ϡϴ ϼ ϴ   2027 Ϸ ϸϴ  ϹϾ  ϼ ϴ ϹϿ Ͻ ϸϹ ϹϺ Ͻ Ͼ 
ϴ ϼ ϴϹ  Ͼ ϴ ϴ  ϼ Ͼ 2033 Ϸ ϸ  ϴ ϶ϼ  Ͽ Ϻϼ ϹϿ . ϣ ϿϹ ϸ ϸ  
ϴ ϼ ϴ  Ͼ ϶ϴ  ϴ ϸ  ϼ ϼ ϼ  ϼϵ Ͽ . Ϝϻ Ϸ ϴ ϼϾϴ ϶ϼϸ ,  
Ϲ ϼ ϸ Ͼ ϴϹ ϼ ϼϵϿϼϻϼ ϹϿ  11 ϿϹ . 

 
9.4.    
 
ϗϿϴ϶ Ͻ ϹϿ  Ϲ Ͼϼ ϼ ϶Ϲ ϼ ϼ Ϸ  ϹϾ ϴ ϶Ͽ Ϲ  ϹϸϹϿϹ ϼϹ 

ϹϿϹ ϵ ϴϻ ϼ ϹϴϿϼϻϴ ϼϼ ϹϾ ϴ,  Ϲ  Ͽ ϶ϼϽ ϛϴϾϴϻ ϼϾϴ (ϖ ϸϹ ϺϾϴ 
ϼϻ ϣ ϼϿ ϺϹ ϼ  Ͼ ϼϾϴϻ  ϢϔϢ «Ϥ ϗϼϸ »  16.01.2017 №9 – «ϙϸϼ Ϲ 

Ϲ ϴ Ϲ Ͽ ϶ϼ  ϢϔϢ «Ϥ ϗϼϸ » ϴ 2017 – 2042 ϷϷ.»).  

-5000

0

5000

10000

15000

20000

25000

2022 2025 2028 2031 2034 2037 2040 2043 2046 2049 2052

C
as

h-
Fl

ow
, 

Ͽ
.

ϵ

ϗ ϸ

Ϡ
ϴϺ

 
Ϲ

϶
Ϸ

 ϗ
ϔ

Ϧ
Ͼϴ

Ͼ
ϴϹ

ϼ 
ϹϾ

ϴ

ϡ
ϴ

ϴϿ
 

ϼ
ϹϿ

϶ϴ

Ϡ
ϴϺ

 ϶
Ϸ

 ϗ
ϔ

Ϡ
ϴϺ

 
Ϲ

ϹϷ
 

ϗϔ

ϡϴ ϴϿ  ϼϻ϶ ϸ ϶ϴ ϱϱ



136 
 

9.4.1. ,      
 

 
ϪϹϿ  Ϲ Ͼϼ ϹϸϹϿϹ ϼϹ Ͼϴϻϴ ϹϿϹϽ ϹϾ ϼ϶ ϼ ϹϾ ϴ, Ͼ ϴϾϼ  

Ͼϴϻϴ ϹϿ  : 
 ϼ Ͻ, ϸϼ Ͼ ϼ ϶ϴ Ͻ ϸ ϸ (NPV); 
 ϼ ϸϹϾ  ϼϵ Ͽ ϼ (PI); 
 Ͼ Ͼ ϴϹ ϼ (PP); 
 ϼ .ϸ. 
Ϥϴ Ϲ  Ͼϴϻϴ ϹϿϹϽ ϹϾ ϼ϶ ϼ ϹϾ ϴ ϶ Ͽ Ϲ  ϶ ϶Ϲ ϶ϼϼ  

ϿϹϸ ϼ ϼ ϴ ϼ϶ ϼ ϸ Ͼ Ϲ ϴ ϼ: 
ϴ) «ϠϹ ϸϼ Ϲ ϾϼϹ ϹϾ Ϲ ϸϴ ϼϼ  Ϲ ϾϹ ϹϾ ϼ϶ ϼ ϼ ϴϻ ϴϵ ϾϹ 

ϼ ϶Ϲ ϼ ϼ  ϹϾ ϶ ϼ ϵϼϻ Ϲ - Ͽϴ ϶ ϶ ϿϹϾ Ϲ ϷϹ ϼϾϹ», ϶Ϲ ϺϸϹ  
ϼϾϴϻ  ϢϔϢ ϤϔϢ «ϙϱϥ Ϥ ϼϼ»  07.02.2000Ϸ. № 54 ϴ ϶ϴ ϼϼ 

ϛϴϾϿ Ϲ ϼ  ϗϿϴ϶Ϸ Ͼ Ϲ ϼϻ  Ϥ ϼϼ  26.05.1999Ϸ. №24-16-1/20/113; 
ϵ) «ϠϹ ϸϼ Ϲ ϾϼϹ ϹϾ Ϲ ϸϴ ϼϼ  Ϲ ϾϹ ϹϾ ϼ϶ ϼ ϼ ϴϻ ϴϵ ϾϹ 

ϼ ϶Ϲ ϼ ϼ  ϹϾ ϶ ϼ ϵϼϻ Ϲ - Ͽϴ ϶ ϶ ϿϹϾ Ϲ ϷϹ ϼϾϹ ϴ ϴϸϼϼ 
ϹϸϦϱϢ ϼ ϦϱϢ», Ϡ Ͼ϶ϴ, 2008 Ϸ., ϶Ϲ ϺϸϹ ϼ ϤϔϢ «ϙϱϥ Ϥ ϼϼ»  

31.03.2008Ϸ № 155 ϼ ϗϿϴ϶Ϸ Ͼ Ϲ ϼϻ Ͻ Ϥ ϼϼ  26.05.99Ϸ. №24-16-1/20-113; 
϶) ϣ ϼϿ ϺϹ ϼϹ Ͼ ϼϾϴϻ  ϣϔϢ «Ϥ ϗϼϸ »  16.01.2017 №9 – «ϙϸϼ Ϲ 

Ϲ ϴ Ϲ Ͽ ϶ϼ  ϣϔϢ «Ϥ ϗϼϸ » ϴ 2017-2042 ϷϷ.». 
Ϥϴ Ϲ  ϶ ϸϼϿϼ   ϼ Ͽ ϻ ϶ϴ ϼϹ  Ͽϼ Ϲ ϻϼ Ͻ ϶Ϲ ϼϼ 

Ϸ ϴ Ϸ  ϸ Ͼ ϴ ProjectExpert, ϼ  ExpertSystems. 
ϘϿ  ϹϿϹϽ Ϲ Ͼϼ ϹϾ ϼ϶ ϼ ϼ ϶Ϲ ϼ ϼ Ϸ  ϹϾ ϴ ϼ ϼ ϴ  

ϿϹϸ ϼϹ Ϲϸ ϿϾϼ: 
 Ϲ ϼ ϸ Ϸ ϻϼ ϶ϴ ϼ  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϴ϶Ͽ Ϲ  30 ϿϹ ,  

϶Ϲ ϶ Ϲ  Ͼ  Ͽ Ϻϵ  ϶ Ϸ  ϵ ϸ ϶ϴ ϼ ; 
 ϼ Ͽ ϻ Ϲ ϴ  ϼ Ϲ ϾϹ ϹϾ ϼ϶ ϼ ϼ ϴ ϼ  ϴϺϴϹ  

Ͼ ϼ Ϲ Ͼ  ϼ ϴ ϼ , Ͽ Ϻϼ϶  ϶ 1 Ͼ϶. 2022 Ϸ ϸϴ; 
 Ϲϸ ϿϴϷϴϹ   ϶ Ϲ Ϲ ϼϼ Ϸ ϻ Ϸ  Ϲ ϼ ϸϴ Ϲ ϵ ϸϹ  

ϼ ϸϼ  ϷϿ ϵϴϿ  ϼϻ Ϲ Ϲ ϼϽ ϶ Ͼ ϼ Ϲ Ͼ Ͻ ϼ ϴ ϼϼ Ϲ ϶ ϼ  
ϴ϶ϼϿ ϼ ϻϴϾ ϶. 

 
9.4.2.     
 
ϪϹϿ  ϶ϹϸϹ ϼ  ϴ Ϲ ϶ Ͼ Ϲ Ϲ Ͼ Ͻ ϹϾ ϼ϶ ϼ ϹϾ ϴ, 

϶ ϸϼ  Ͼ ϹϸϹϿϹ ϼ  Ͼϴϻϴ ϹϿϹϽ ϹϾ ϼ϶ ϼ ϼ ϶Ϲ ϼ ϼϽ. 
Ϙ ϸ ϴ  ϴ  ϼ Ϲ   ϸϴϺϼ ϿϹϾ Ϲ Ϸϼϼ ϣϹ ϹϷϼ Ͼ Ͻ 

ϗϱϥ  115 Ϡϖ . ϣ ϸ ϴ ϸϴ ϼ ϼ ϴ  Ͼ Ϲϸϼ Ϲ Ϲϸ ϶ϴ, ϴ 
ϴϾϺϹ ϵ ϶Ϲ Ϲ Ϲϸ ϶ϴ, ϹϴϿϼϻ ϹϷ  ϼ ϶Ϲ ϼ ϼ Ͻ ϹϾ  

ϼ ϹϿ ϶ϴ ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ. 
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Ϣ ϶ Ϲ Ͼϴϻϴ ϹϿϼ ϹϾ ϼ϶ ϼ ϹϴϿϼϻϴ ϼϼ ϹϾ ϴ Ϲϸ ϴ϶ϿϹ  ϶ 
ϴϵϿϼ Ϲ 9.8. 

 
ϦϴϵϿϼ ϴ 9.8 – ϣ Ͼϴϻϴ ϹϿϼ ϹϾ ϼ϶ ϼ ϹϴϿϼϻϴ ϼϼ ϹϾ ϴ «ϣϹ ϹϷϼ Ͼ Ͻ 
ϗϱϥ ϴ ϹϾϹ ϟ ϶ϴ » 

  

ϥ ϴ϶Ͼϴ ϸϼ Ͼ ϼ ϶ϴ ϼ  11,6 

ϣϹ ϼ ϸ Ͼ ϴϹ ϼ – PB, Ϲ  132 

ϫϼ Ͻ ϼ϶ϹϸϹ Ͻ ϸ ϸ – NPV, Ͽ . ϵ. 559,26 

Ϝ ϸϹϾ  ϼϵ Ͽ ϼ – PI 1,14 

ϖ Ϲ  ϴ Ϲ ϴϵϹϿ ϼ – IRR, % 12,82 

ϥϹϵϹ ϼ  Ͽ. Ϲ Ϸϼϼ ϵ./Ͼϖ ∙  0,23 

ϧϸϹϿ Ϲ Ͼϴ ϼ ϴϿ ϶Ͽ ϺϹ ϼ , ϵ./Ͼϖ  65241 

 
Ϝ ϸϹϾ  ϼϵ Ͽ ϼ PI ϵ Ͽ Ϲ Ͽ , ϹϵϹ ϼ  ϿϹϾ Ϲ Ϸϼϼ 

ϼϹ ϿϹ ϴ . ϥϿϹϸ ϶ϴ ϹϿ , ϹϾ  Ϻ  ϴ ϴ ϼ϶ϴ , ϾϴϾ Ͼ ϼ Ϲ Ͼϼ 
ϸϴ Ͻ ϼ ϹϿϹ ϵ ϴϻ Ͻ. 

 
9.4.3.   
 
ϣ Ͼϴϻϴ ϹϿϼ ϵ ϸϺϹ Ͻ ϹϾ ϼ϶ ϼ ϴϺϴ  ϶Ͽϼ ϼϹ Ϲϻ Ͽ ϴ ϶ 

Ϲ ϶ϿϹ ϼ  ϹϾ ϴ ϴ ϸ ϸ  ϼ ϴ ϸ  ϹϸϹ ϴϿ Ϸ  ϼ ϹϷϼ ϴϿ Ϸ  
ϵ ϸϺϹ ϶. ϣ Ͼϴϻϴ ϹϿϼ ϵ ϸϺϹ Ͻ ϹϾ ϼ϶ ϼ ϴ ϼ ϶ϴ  ϴ 

϶ϴ ϼϼ ϹϸϹϿϹ ϼ  Ͼϴ ϵ ϸϺϹ  Ϲϸ ϶. 
Ϟ ϼ Ͼϴ  ϵ ϸϺϹ  Ϲϸ ϶  ϼ Ͼϼ  ϴϿ Ϸ ϶, 

ϴ ϶ϿϹ  ϸϹϽ ϶ ϼ  ϻϴϾ ϸϴ ϹϿ ϶ . 
ϣ Ϲϸ ϿϴϷϴϹ Ϲ ϴϿ Ϸ ϶ Ϲ ϿϹ ϼ  ϶ ϹϸϹ ϴϿ Ͻ ϼ ϹϷϼ ϴϿ Ͻ 

ϵ ϸϺϹ  Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 9.9. 
 

ϦϴϵϿϼ ϴ 9.9 – ϣ Ϲϸ ϿϴϷϴϹ Ϲ ϴϿ Ϸ ϶ Ϲ ϿϹ ϼ  ϶ ϹϸϹ ϴϿ Ϲ ϼ 
ϹϷϼ ϴϿ Ϲ ϵ ϸϺϹ  

 2023 2024 2025 2026 2027 

ϡϴϿ Ϸ ϶ Ϲ ϿϹ ϼ , Ͽ . ϵ. 37,98 59,94 57,88 69,58 212,71 

ϖ ϨϹϸϹ ϴϿ Ͻ ϵ ϸϺϹ , Ͽ . ϵ. 19,54 18,86 18,96 20,45 156,16 

ϖ ϹϷϼ ϴϿ Ͻ ϵ ϸϺϹ , Ͽ . ϵ. 18,44 41,08 38,92 49,13 56,55 

 
ϥ ϼ ϹϿ ϶  ϣϹ ϹϷϼ Ͼ Ͻ ϗϱϥ ϵϹ Ϲ ϼ  ϹϷ Ͽ Ϲ ϿϹ ϼϹ 

ϸϹ ϹϺ  Ϲϸ ϶ ϶ ϹϸϹ ϴϿ Ͻ ϼ ϹϷϼ ϴϿ Ͻ ϵ ϸϺϹ . ϥ Ϲ ϴ 
ϼϻ϶ ϸ ϶ϴ ϿϹϾ Ϲ Ϸϼϼ, ϸϹ ϹϺ Ϲ ϿϹ ϼ  ϻ ϴ ϼ ϹϿ  ϶ ϻ ϴ . 
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9.5.   
 
ϔ ϴϿϼϻ ϶ ϶ϼ ϹϿ ϼ ϼ ϶Ϲ ϼ ϼ Ϸ  ϹϾ ϴ ϶ ϸϼ  ϸϿ  Ϸ , 

ϵ  Ϲ  ϼ Ϸ ϻϼ ϶ϴ  ϶Ͽϼ ϼ  ϼϻ Ϲ Ϲ ϼϽ ϴϻϿϼ  Ϲ ϶ ϴ ϴϿ  
ϴ ϴ Ϲ ϶: ϼ ϶Ϲ ϼ ϼ  ϻϴ ϴ , ϼ Ͼϴ ϸϹ ϹϺ  Ϲϸ ϶, ϶  
Ϲϼ ϶Ϲ ϼ ϼϽ ( Ϲϸ ϶, Ͽ Ϲ  ϶ ϶ϼϸϹ ϸ ϸ ϶  ϼ ϶Ϲ ϼ ϼ  ϼ ϶ ϶  
ϴ ϴ϶ϿϹ  ϴ ϼ ϶Ϲ ϼ ϶ϴ ϼϹ Ϲ  ϺϹ ϵ ϹϾ ϶). 

ϪϹϿ ϼ ϶ϹϸϹ ϼ  Ϸ  ϴ ϴϿϼϻϴ ϶Ͽ Ϲ  Ϲ Ͼϴ Ϲ Ϲ ϼ ϶Ͽϼ ϼ  
ϼϻ Ϲ Ϲ ϼ  ϾϴϺϸ Ϸ  (ϼϿϼ Ϲ Ͼ Ͽ Ͼϼ  ϴϻ ) ϼϻ ϶ ϸ  ϴ ϴ Ϲ ϶, ϵ  

Ϲϸ Ϲ  ϴϼ ϸ ϹϹ ϴϻ϶ϼ ϼϹ ϼ ϴ ϼϼ ϶ ϹϾ Ϲ. 
ϥ Ϲ Ϲ  Ͻ ϼ϶ ϼ ϹϾ ϴ  Ϲ ϼ  Ͼ ϶ ϻ Ϻ  ϼϻ Ϲ Ϲ ϼ  

Ͽ ϶ϼϽ ϹϴϿϼϻϴ ϼϼ ϵ  ϴ ϴϾ Ϲ ϼϻ Ϲ  Ͼϴϻϴ ϹϿ ϼ Ϸ ϴ ϼ  
ϵϹϻ ϵ ϼ ( ϹϸϹϿ  ϶ ϹϽ ϵ Ϲ ϶ ϼϻ϶ ϸ ϶ϴ), Ϲ  

ϼϻ϶ ϸϼ Ͻ ϸ Ͼ ϼϼ ϼ ϸ Ϸϼ  ϴ ϴ Ϲ ϶. 
ϡϴϼϵ ϿϹϹ ϻ ϴ ϼ ϼ, ϸϿ  ϸϴ Ϸ  ϹϾ ϴ ϶Ͽ : ϵ Ϲ  ϼ ϶Ϲ ϼ ϼϽ, 

ϴ϶Ͼϼ ϴϿ Ϸ ϶, ϼ ϵ Ϲ  ϵ ϴ, ϼ  ϸϹϿϹ  ϵ Ϲ ϶ ϼ ϴ ϼϹ.   
Ϣ ϶  Ϲ ϸ  ϼ ϿϹϸ ϶ϴ ϼ  ϼ Ͼϴ ϶Ͽ Ϲ  ϴ ϴϿϼϻ 

϶ ϶ϼ ϹϿ ϼ: 
 ϼϻ Ϲ Ϲ ϼϹ Ϲ  ϵ ϴ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 9.3; 
 ϼϻ Ϲ Ϲ ϼϹ ϴ϶Ͼϼ ϸϼ Ͼ ϼ ϶ϴ ϼ  Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 9.4; 
 ϼϻ Ϲ Ϲ ϼϹ ϵ Ϲ ϴ ϵ ϴ Ϲϸ ϴ϶ϿϹ  ϴ ϼ ϾϹ 9.5. 
 

 
Ϥϼ Ͼ 9.3 – Ϝϻ Ϲ Ϲ ϼϹ NPV ϶ ϻϴ϶ϼ ϼ ϼ  ϼϻ Ϲ Ϲ ϼ  Ϲ  ϵ ϴ 

 
ϗ ϴ ϼϾ Ͼϴϻ ϶ϴϹ ,  ϶ϹϿϼ Ϲ ϼϹ Ϲ  ϵ ϴ ϶ϿϹ Ϲ  ϻϴ ϵ Ͻ 

϶ϹϿϼ Ϲ ϼϹ NPV ϼ ϴ ϵ . 
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Ϥϼ Ͼ 9.4 – Ϝϻ Ϲ Ϲ ϼϹ NPV ϶ ϻϴ϶ϼ ϼ ϼ  ϼϻ Ϲ Ϲ ϼ  ϴ϶Ͼϼ 

ϸϼ Ͼ ϼ ϶ϴ ϼ  
 
ϗ ϴ ϼϾ Ͼϴϻ ϶ϴϹ ,  ϶ϹϿϼ Ϲ ϼϹ ϴ϶Ͼϼ ϸϼ Ͼ ϼ ϶ϴ ϼ  ϶ϿϹ Ϲ  ϻϴ 

ϵ Ͻ Ϲ Ϲ ϼϹ ϶ϹϿϼ ϼ  NPV. 
 

 
Ϥϼ Ͼ 9.5 – Ϝϻ Ϲ Ϲ ϼϹ NPV ϶ ϻϴ϶ϼ ϼ ϼ  ϼϻ Ϲ Ϲ ϼ  ϵ Ϲ ϴ ϵ ϴ 

 
ϗ ϴ ϼϾ Ͼϴϻ ϶ϴϹ ,  Ϲ Ϲ ϼϹ ϵ Ϲ ϴ ϵ ϴ ϶ϿϹ Ϲ  ϻϴ ϵ Ͻ 

Ϲ Ϲ ϼϹ NPV.  
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10.         
 

 
10.1.       
 
ϟϼ ϼϼ ϿϹϾ Ϲ Ϲϸϴ ϼ (ϟϱϣ) ϶ Ͼ Ϸ  ϴ ϺϹ ϼ  (ϖϡ) – ϸ ϶ Ͽ  

ϴ  ϶ ϹϺϸϴϹ Ϲ ϿϹ Ϲ  Ϲ Ϸ ϼ Ϲ  (ϱϱϥ). ϖ ϸ ϼϻ ϴϵ  ϟϱϣ 
϶ ϺϸϴϹ  Ϲϸ Ͼ  ϿϹϾ Ϲ Ϸϼϼ ϼϿϼ ϼϺϹ ϼϹ  ϴϸϹϺ ϼ, 

ϹϵϹ ϼ ϼ ϼ Ͼϴ Ϲ ϶ϴ ϿϹϾ ϴϵϺϹ ϼ . ϣ  ϸ Ͻ ϼϻ ϶ϴϺ ϹϽ ϼ  
ϻϴϸϴ  Ͽϼ ϹϽ  Ϲ  Ͽ Ϻϵ Ϲϸ ϼ ϼϽ ϿϹϾ Ϲ ϹϽ ϶Ͽ Ϲ  
ϵ ϹϽ ϼϽ ϼ Ͼ Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϼ Ϸϴ ϼϻϴ ϼ  Ϲ -
϶ ϴ ϶ϼ ϹϿ  ϴϵ .  

Ϣ ϹϸϹϿϹ ϼϹ Ϲ  ϶ ϹϺϸϹ ϼϽ ϺϹ  ϼ Ͽ ϻ ϶ϴ  ϸϿ  ϴϸϿϹϺϴ ϹϽ 
ϴϵ  ϹϿϹϽ Ͻ ϻϴ ϼ  ϼϿϼ ϸϿ  ϹϿϹϽ ϴ ϼ Ϲ ϴ. ϖ Ϲ ϶  Ͽ ϴϹ 

϶ϴϺ  ϵ  ϵ ϴ Ϻϼ  Ϲ  ϶ ϹϺϸϹ ϼ , ϼ ϶ϴ   ϴϾ ,   
ϺϹ  ϵ  Ϸ ϴ ϼ Ϲ ϴ Ͽ Ͼ  ϻ Ͻ ϴϵϴ ϶ϴ ϼ  ϻϴ ϼ . Ϣ ϹϸϹϿϹ ϼϹ Ϲ ϴ 
϶ ϹϺϸϹ ϼ  ϸϿ  ϹϿϹϽ ϴ ϼ Ϲ ϴ ϸ ϿϺ  ϵ  ϴϾ ϼ ϴϿ  . 

ϱ  ϶ Ͽ Ϲ  Ϲ Ϲϻ Ͼ ϼ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ , 
ϹϴϿϼϻ ϶ϴ  ϶ Ͻ ϶Ϲ ϻϴ ϼ , ϹϷϼ ϴ Ϲ Ϲ  ϼϿϼ ϸϹϿ  

Ͻ ϶Ϲ. 
ϞϴϾ ϺϹ ϼ ϴϿ  ϴ ϹϹ, ϴϸϹϺ  ϿϹϾ ϴϵϺϹ ϼ  ϶ ϵ Ͽ ϹϽ 

Ϲ Ϲ ϼ ϻϴ϶ϼ ϼ   ϶ Ϲ Ϲ ϼ ϶ ϴ ϶ϿϹ ϼ  ϶ ϹϺϸϹ  ϿϹ Ϲ ϶ 
ϿϹϾ ϵ ϸ ϶ϴ ϼ . Ϣϵ ϹϹ ϶ Ϲ  ϶ ϴ ϶ϿϹ ϼ  ϾϿϴϸ ϶ϴϹ  ϼϻ ϶ Ϲ Ϲ ϼ 

Ͼϴ ϼ  ϶ ϹϺϸϹ ϼ  ϼ ϶ Ϲ Ϲ ϼ ϶ϹϸϹ ϼ  Ϲ  ϴϵ . 
Ϧ Ϲ ϹϸϹϿϹ ϼϹ Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϸϿ  ϴ ϼ Ϲ ϴ ϻ϶ Ͽ Ϲ : 
 ϵ ϿϹϹ Ϲ ϴ ϼ϶  ϶ ϴ ϶ϼ  ϴϵ  Ͽϼ ϼϼ; 
 Ϲϸ ϶ ϴ ϼ  Ͻ ϼ϶  Ϲϼ ϴ϶ ; 
 ϶Ϲ ϼ  ϴϵ  ϹϿϹϽ Ͻ ϻϴ ϼ . 
Ϣ Ϲ ϴ ϼ϶ Ϲ ϶ ϴ ϶ϿϹ ϼϹ ϴϵ  Ͽϼ ϼϼ ϶Ͽ Ϲ  Ϲϻ Ͽ ϴ  ϵ ϿϹϹ 

ϹϾ ϼ϶ Ͻ ϴϵ  Ϲ ϷϹ ϼ Ϲ Ͼϼ  Ͽ Ϻϵ, Ͼ Ϲ, ϵϿϴϸϴ  Ͻ 
ϼ ϴ ϼϹϽ  ϴ ϼϼ ϸ  Ϲ ϴ ϶ ϹϺϸϹ ϼ , Ϸ  ϵ  ϹϸϹϿϼ   

Ϲ  ϸϴϺϹ ϶ Ϸ ϴ  ϼ ϶ ϿϹ  ϴ ϼ϶ϴ . 
ϕ Ͽ ϼ ϶  ϶ ϹϺϸϹ ϼϽ ϴ ϶ Ͼ ϶ Ͽ  Ͽϼ ϼ  ϶Ͽ  

Ϲ Ͻ ϼ϶ ϼ Ͼ Ͼϼ ϼ ϻϴ Ͼϴ ϼ ϼ. Ϧ Ϲ ϹϸϹϿϹ ϼϹ Ϲ ϴ ϼ  Ϟϛ 
ϻ϶ Ͽ Ϲ  ϶ Ͽ ϼ  ϼϿϴϾ ϼ Ϲ ϾϼϹ ϴϵ  ( ϴ ϼ Ϲ , ϻϴ Ϲ ϴ ϼϻ Ͽ ϶, 

ϵ ϹϻϾϴ ϸϹ Ϲ϶ Ϲ϶), ϵ  Ϲϸ ϶ ϴ ϼ  ϼ Ϲ ϴ ϼ Ϲ ϾϼϹ ϶ ϹϺϸϹ ϼ . 
Ϣ ϹϸϹϿϹ ϼϹ Ϲ  ϶ ϹϺϸϹ ϼ  ϼ Ͻ ϼ϶  ϼ Ϲ Ͻ ϼ϶  Ϟϛ  

 Ͻ ϶ ϢϠϣ, ϼϻ϶ ϸϼ  ϸϿ  ϖϟ ϴ ϺϹ ϼϹ  110 Ͼϖ ϼ ϶ Ϲ 
ϺϹ  20 Ͼ  ϼ ϵ ϿϹϹ. 
ϖ ϸϹϿ  Ͽ ϴ , ϶ ϻϴ϶ϼ ϼ ϼ  ϴ ϴϾ Ϲ ϴ ϴ , ϻ ϴ ϼ ϼ ϖϟ 

ϼ ϸ Ϸϼ  Ϲ  Ͽ ϶ϼϽ ϶ Ͽ Ϲ  ϴ ϶Ͼϴ Ͻ ϶ ϢϠϣ ϼ ϴ Ͽϼ ϼ  
ϺϹ  Ϲ ϹϹ 20 Ͼ . 
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10.2.      
 
ϥ Ϲ ϶ ϼϹ Ϲ ϸ  ϢϠϣ ϖϟ 110 Ͼϖ ϼ ϶ Ϲ ϸ ϴϻϸϹϿ  ϴ: 
1. ϠϹ ϸ , ϶ϴ Ϲ ϴ ϼϾ ϴ ϼϼ (ϻϴ ϼ ϼ) ϴ ϴ Ϲ ϶ ϴ϶ϴ ϼϽ Ϸ  

ϹϺϼ ϴ ( Ͼ ϶ ϼ ϴ ϺϹ ϼϽ); 
2. ϠϹ ϸ , ϶ϴ Ϲ ϴ ϼϻ Ϲ Ϲ ϼϼ ϶ Ϲ Ϲ  ϼ Ϲ ϶ϴϿ ϶ ϼ 

ϴ ϴ Ϲ ϼϼ ϿϹϾ ϴϷ ϼ  ϶ Ͽ  (ϼ Ͽ ϶)  ϖϟ (Ͽ Ͼϴ ϼ Ϲ ϼ 
϶ Ͽ ϶ Ϲ). 

ϞϿϴ ϼ ϼϾϴ ϼ  Ϲ ϸ ϶ ϢϠϣ ϖϟ 110 Ͼϖ ϼ ϶ Ϲ Ͼϴϻϴ ϴ ϴ ϼ ϾϹ 10.1. 
 

 
Ϥϼ Ͼ 100.1 – ϞϿϴ ϼ ϼϾϴ ϼ  Ϲ ϸ ϶ ϢϠϣ ϖϟ 110 Ͼϖ ϼ ϶ Ϲ 

 
ϠϹ ϸ  ϴ Ϲ ϴ Ϲ  ϶ ϹϺϸϹ ϼ   ϴ ϴ Ϲ ϴ  ϴ϶ϴ ϼϽ Ϸ  ϹϺϼ ϴ, ϶ 

϶  Ϲ Ϲϸ , ϴϻϸϹϿ  ϴ: 
 ϢϠϣ ϼ ϼ ϴ Ϲ  Ͽ ϴ ϶Ϲ ϼϻ Ϲ Ϲ ϼϽ Ͼ ϶ ϼ 

ϴ ϺϹ ϼϽ ( ϿϹ϶ Ͻ ϼ ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϹϽ) ϶ Ͽ Ϲ  
Ͻ ϶ϴ ϼ ϢϠϣ, ϹϷϼ ϴ ϴ ϼ ϴ϶ϴ ϼϽ  ϵ ϼϽ ϼ 

ϼϾ Ϲ ϼ Ͻ ϶ϴ ϼ Ϥϛϔ; 
 Ϸ ϴ Ϲ ϵ  ϴ Ϲ ϴ, ϴ ϶Ϲ ϴϿϷ ϼ ϼ Ϲ Ͼ Ͻ ϸϹϿϼ ϖϟ 

ϼϿϼ Ϲ  ϻϴ Ϲ Ϲ ϼ  ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ ϼ. 
 Ϲ ϸ   ϸ϶ ϼ  ϼϻ Ϲ Ϲ ϼϹ  ϶ϴ  ϴ ϼϾ ϴ ϼϼ ϶ Ϲ  Ϟϛ 

  Ͻ ϶ ϢϠϣ ϣϔϤ ϴ Ͼ ϴ  ϖϟ  ϿϹϸ ϼ  ϹϸϹϿϹ ϼϹ  
( ϴ Ϲ ) ϴ ϼ  ϸ  Ϲ  ϶ ϹϺϸϹ ϼ . 

 Ϲ ϸ   ϸ ϼ  ϼϻ Ϲ Ϲ ϼϹ  ϵϹ Ϲ ϼ϶ϴ  ϼϾ ϴ ϼ : 
ϼ϶ϿϹ ϼ  ϴ Ͼϴ ϖϟ, ϼ ϴϿ Ϸ  ϴ ϼ  ϸ  Ϲ ϴ Ϟϛ, 

ϴ ϴ Ϲ ϶ ϴ϶ϴ ϼϽ Ϸ  ϹϺϼ ϴ: Ͼ ϶, ϴ ϺϹ ϼϽ ϼ ϸ Ϸϼ  ϴ ϴ Ϲ ϶. 
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Ϝ Ͽ Ϲ Ϲ ϸ  ϢϠϣ ϖϟ ϴϻϸϹϿ  ϴ Ͽ Ͼϴ ϼ Ϲ ϼ ϶ Ͽ ϶ Ϲ. 
ϟ Ͼϴ ϼ Ͻ Ϲ ϸ ϢϠϣ ϶ϴ  ϴ ϼϻ Ϲ Ϲ ϼϼ ϶ Ϲ Ϲ ϼ ϹϺϸ  

Ϲ  ϿϾϼ ϶ ϖϟ ϻ ϸϼ ϹϷ  ϿϹϾ ϼ Ϲ Ͼ Ϸ  ϼ Ͽ ϴ ϼ Ϲ  
ϼ ϸϴ Ͼ ϴ ϴϿ  ϖϟ ϼ Ͽ ϴ, ϴϺϹ Ϸ   Ϲ ϴ ϶ ϹϺϸϹ ϼ . 

ϖ Ͽ ϶ Ϲ Ϲ ϸ  ϢϠϣ ϴϻϸϹϿ  ϴ ϸ ϼϹ ϼ ϸ϶ ϼϹ. 
ϖ Ͽ ϶ Ͻ Ϲ ϸ ϸ϶ ϹϷ  ϢϠϣ ϶ϴ  ϴ ϼϻ Ϲ Ϲ ϼϼ ϶ Ϲ Ϲ ϼ 

ϹϺϸ  Ϲ ϴ ϼ ϸ ϼϺϹ ϼ  Ͼ ϶ ϖϟ ϴ ϼ ϿϹϾ ϴϷ ϼ  ϶ Ͽ , 
϶ ϻ ϼϾϴ ϼ  ϶ Ϲ Ϲ ϶ ϹϺϸϹ ϼ . 

ϖ Ͽ ϶ Ͻ ϸ ϼϽ Ϲ ϸ ϶ϴ  ϴ ϼϻ Ϲ Ϲ ϼϼ ϶ Ϲ Ϲ ϼ ϹϺϸ  
Ϲ  ϼ ϸϴ Ͼ ϴ ϴϿ  ϖϟ ϴ ϶ Ͽ , ϶ ϻ ϼϾ ϹϽ ϶ Ϲ Ϲ ϶ ϹϺϸϹ ϼ  

ϼ Ϲ  ϶ ϼ Ϸ  ϼ ϸϴ ϴ ϶ Ͽ  ϿϹ ϸ϶  ϴϺϹ ϼϽ (϶ ϴ ϴϿϹ 
ϖϟ ϼ Ϲ Ϲ ϶ ϹϺϸϹ ϼ ). 

ϘϿ  ϶ Ϲ ϼ  ϼ ϢϠϣ ϹϾ Ϲ ϸ Ϲ  ϿϹϸ ϴ  ϼ ϼ Ϲ  
϶ ϼ Ͽ ϻ ϶ϴ ϼϼ ϵ ϶ ϢϠϣ ϼ ϴ϶ϴ ϼϽ  ϾϿ Ϲ ϼ  ϖϟ: 

ϖ Ͼϴ Ϲ ϶Ϲ ϶ Ϸ  ϵϴ ϴ Ϲ ϴ ϢϠϣ ϸϿ  ϶ Ϲ  ϖϟ ϴ ϺϹ ϼϹ  110 
Ͼϖ ϼ ϶ Ϲ ϹϾ Ϲ ϸ Ϲ  ϼ Ͽ ϻ ϶ϴ  Ϸ ϴ Ϲ ϵϹ Ϲ Ϲ ϼϹ ϸϿ  ϢϠϣ  
ϸϴ  ϴ϶ϴ ϼϽ  ϼϿϿ Ϸ ϴ , ϸ϶ ϼϽ ϴ Ϲ    

Ϲ ϼϴϿϼϻϼ ϶ϴ  ϸ ϿϹϽ ϢϠϣ Ϸ ϴ  Ͼ ϿϹϾ ϶ WinBres, ϔϤϠ-
ϥϤϛϔ. 

ϖ Ͼϴ Ϲ ϶Ϲ ϶ Ϸϴ ϹϿ  ϵ ϶ ϴ Ϲ ϴ ϼ ϢϠϣ ϹϾ Ϲ ϸ Ϲ  
ϼ Ͽ ϻ ϶ϴ : 

 ϸ ϼϽ ϼ ϸ϶ ϼϽ ϴ Ϲ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϼ ϼ 
Ͽ, ϴϵϿϼ  ϴ ϺϹ ϼϽ ϼ Ͼ ϶ Ϟϛ; 
 ϸ ϼϽ ϴ Ϲ  Ϲ ϴ ϶ ϹϺϸϹ ϼ    

Ϲ ϼϴϿϼϻϼ ϶ϴ  ϸ ϿϹϽ ϢϠϣ Ϸ ϴ  Ͼ ϿϹϾ ϶ WinBres, ϔϤϠ-
ϥϤϛϔ; 

 Ͼϴϻϴ ϼ  ϼϾ Ϲ  Ͻ ϶ ϸ - ϼ ϸ϶ ϹϷ  ϢϠϣ, 
Ͼϴϻϴ ϼ  ϼϾ Ϲ  Ϥϔϥ  Ͼ ϼϹϽ ϢϠϣ, Ϡϣ Ϥϛϔ; 

 ϶ Ͽ ϶ Ͻ ϸ ϼϽ ϼ ϸ϶ ϼϽ Ϲ ϸ. 
 
10.3. ,         

 
Ϥϴϵ ϴ Ͻ ϶ ϢϠϣ ϣϔϤ ϶ ϶ϴϹ  ϴ ϼ ϼ Ϲ ϼϻ Ϲ Ϲ ϼ  Ͼϴ ϼ 

ϴ ϺϹ ϼ  ϶  ϶ Ϲ  ϶ ϹϺϸϹ ϼ . ϛϴ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  ϼ  ϸ϶  
ϿϹϾ ϼ Ϲ Ͼϼ  ϶ϹϿϼ ϼ  ϼ ϹϸϹϿϹ ϼϼ Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϶ Ͽ Ϲ  
ϴ Ϲ , Ͼ Ͻ ϴ ϴϾ Ϲ ϼϻ Ϲ  ϼϵϾϴ ϼ, ϶ ϻ ϼϾϴ ϼ ϼ ϼϻ-ϻϴ Ϲ Ͼ Ͽ Ͼϼ  
ϴϾ ϶: 

 Ϲ Ϲ ϸ Ϲ ϴ϶Ͽ ϼϹ Ͼϴ; 
 ϼ ϾϴϺϹ ϼϹ Ͼϴ, ϶ ϻ϶ϴ Ϲ ϴ Ϲ ϼϹ  Ϲ ϸϹ ϼϾϴ ϶ ϴ ϴ ϴ  

Ͼϴ; 
 Ͼ Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϻϴ ϸϴ ϶ Ͽϼ ϼϼ, ϶ ϻ ϼϾϴ ϼϽ Ϲ Ϲϸ ϶Ϲ  

Ϲ Ϲϸ ϶ ϻ ϼϾ ϶Ϲ ϼϹ  Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ ; 
 Ϲ Ϲ ϸ Ϲ ϼ϶ϿϹ ϼϹ ϶ Ϲ Ϲ Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ ; 
 Ϲ Ͼ  Ͽϼ ϼϼ ϼ ϹϿ  ϻϹ Ͽϼ; 
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 ϶ϻϴϼ ϴ  ϼ ϸ Ͼ ϼ  ϾϴϵϹϿϹϽ; 
 Ϲ  ϸϴ , Ͼϴ ϴ ϼ  Ͽ Ϸ  ϼ϶ϿϹ ϼ  Ͽϼ ϼϼ, ϶ 

ϴ ϼ, Ϲ Ϲ ϹϸϹϿϹ ϼϹ ϿϹ϶ Ϸ  Ͽ Ϸ  ϼ϶ϿϹ ϼ  Ͽϼ ϼϼ ϼϻ-ϻϴ 
ϼϻ Ϲ Ϲ ϼ  ϼ϶ϿϹ ϼ  ϻϹ Ͽϼ ϶ϸ Ͽ  Ͽϼ ϼϼ; 

 ϶ϿϹ ϼϹ ϺϸϹ ϼ  Ͼϴ ϶ ϾϹ Ϲϸϼ Ϲ ϼ  Ͽϼ ϼϼ  ϶Ϲ ϶ϿϹ ϼ ϼ ϶ 
ϴϻ϶Ϲ ϶ϿϹ  ϼ Ϲ ϴ . 

ϧ Ͻ ϶ϴ ϢϠϣ ϶ Ͽ ϶ Ϸ  ϼ ϴ ϼϻ Ϲ  ϶ Ϲ , ϴ Ϲ Ͼ ϼ ϴ ϺϹ ϼϹ. 
ϦϴϾϼ  ϵ ϴϻ , ϴ Ϲ  ϶Ͽϼ ϼϹ ϴ Ϸ Ϲ  ϼϻ Ϲ Ϲ ϼ  Ϸϼ  
϶ Ϲ  ϴϾ ϶. 

Ϣϸ ϴϾ , ϴϾϼϹ Ͻ ϶ϴ ϴϾϺϹ ϼ Ϲ  ϶ ϼ Ϲϸ ϴ Ͼϼ. Ϣ ϶ Ϲ 
ϴϾ , ϶Ͽϼ ϼϹ ϴ Ϸ Ϲ  ϢϠϣ ϶ ϴϾϼ  Ͻ ϶ϴ : 

 ϴϿ Ϲ ϷϿ  ϶ ϹϺϸϹ ϼϽ; 
 ϶ ϹϺϸϹ ϼ  ϶ϵϿϼϻϼ Ϲ ϴ ϴ ϶Ͼϼ Ͻ ϶ ϵ ϴ ϺϹ ϼ ; 
 Ͼϴ Ϲ ϶  ϼ ϼϻϴ ϼϼ Ͻ ϶; 
 Ϲ϶Ϲ  ϹϸϹϿϹ ϴ  Ͼ  ϴ ϴ Ϲ ϼ  ϶ Ͽ  ϶ Ͽϼ ϼϼ; 
 Ϸ Ϲ  ϹϸϹϿϹ ϼ  ϵϹϷ ϹϽ ϶ Ͽ ; 
 ϺϸϹ ϼϹ ϼ ϴϺϹ ϼϹ ϶ Ͽ . 
ϦϹ ϼ  « ϴϿ Ϲ ϷϿ  ϶ ϹϺϸϹ ϼϽ» ϼ  Ͼ ϼ ϴ ϼϼ, ϶ Ͼ  

϶ ϹϺϸϹ ϼϹ ϼ ϸϼ  ϶  Ϲ , Ͼ Ϸϸϴ Ϸ ϶Ϲ Ϲ ϴ ϺϹ ϼϹ ϵϿϼϻϾ  Ͼ 
Ͽ . ϱ  Ϲ ϶ Ϲ  ϵ ϴ ϺϹ ϼ  ϶ ϹϺϸϹ ϼ  ϼϻ-ϻϴ ϼϻϾ Ϸ  ϻ ϴ Ϲ ϼ  

ϴ Ͽϼ ϸ  ϼ Ϲ Ͻ ϿϹϾ ϴϷ ϼ Ͻ ϶ Ͽ . ϘϿ  ϶ ϻ ϼϾ ϶Ϲ ϼ  ϶ 
϶ Ͼ ϶ Ͽ Ͻ Ͽϼ ϼϼ ϶ Ͽ  ϴ ϺϹ ϼ  ϼ Ͼϴ  ϶ Ͼ Ͻ ϴ Ͽϼ ϸ Ͻ 

Ϲϵ Ϲ  ϹϻϾ Ϲ ϼϻ Ϲ Ϲ ϼϹ ϴ ϺϹ ϼ ,  ϶ ϸϴ  Ͽ ϴϹ Ϲ϶ ϻ Ϻ . ϱ  
ϵϿϹ  Ϻ  ϴ ϼ  Ϲ  ϸ ϶ Ϲ Ϲ Ϸ  ϹϸϹϿϹ ϼ  Ϲ ϴ 

϶ ϹϺϸϹ ϼ  Ͻ ϶ϴ ϼ ϶ Ͽ ϶ Ϸ  ϼ ϣϔϤ ϼ ϶, ϷϸϹ ϿϹϸ ϹϹ ϵ ϸϹ  
϶Ϲ ϴ  ϻϴ ϹϸϹϿϹ ϼϹ Ϲ ϴ ϶ ϹϺϸϹ ϼ , ϶ ϻ ϼϾϴ ϹϷ  ϼ ϴϿ  ϻ ϴ Ϲ ϼϼ 

ϷϿϴ. 
ϣ Ϸ Ϲ , ϶ ϻϴ ϴ   ϶ ϹϺϸϹ ϼϹ , ϶ ϻ ϼϾϴ ϼ  ϶ϵϿϼϻϼ Ϲ ϴ 

ϴ ϶Ͼϼ Ͻ ϶ϴ ϢϠϣ, ϶ ϻ ϼϾϴϹ  ϼϻ-ϻϴ Ϸ Ͼ ϴ Ϸ  ϴϺϹ ϼ  ϶ Ͽ  
ϹϺϸ  Ͼ Ͻ ϴ ϶Ͼϼ Ͻ ϶ϴ ϼ Ϲ  ϶ ϹϺϸϹ ϼ . ϦϴϾϴ  Ϸ Ϲ  

ϺϹ  ϵ  ϴ Ϲ ϴ Ϲ  ϼ Ϲ Ϲ ϼ  ϸ ϴ  ϶ Ͼ Ͻ ϴ  
ϸϼ Ͼ Ϲ ϼϻϴ ϼϼ ϼϻ Ϲ ϼ ϹϿ Ϸ  ϶ ϸϴ Ͻ ϶ϴ. 

ϣ Ϸ Ϲ  ϼ ϼϻϴ ϼϼ Ͻ ϶ϴ ϶ ϻ ϼϾϴϹ  ϶ Ͽ ϴϹ 
ϼ Ͽ ϻ ϶ϴ ϼ  ϼϵ ϶ ϸ϶ ϹϷ  ϢϠϣ. ϱ ϴ ϼϵϾϴ ϵ  ϴ϶Ͽ Ϲ  
±1 Ͼ ,  ϼ   Ϸ Ϲ  ϼϻ Ϲ Ϲ ϼ  ϴ ϼ  ±150  ϸϿ  

ϸ Ϸ  Ͻ ϶ϴ. 
ϥϾ  ϴ ϴ Ϲ ϼ  ϶ Ͽ  ϶ Ͽϼ ϼϼ – ϸ  ϼϻ ϻ ϴ Ϲ ϼϽ, 

ϼ Ͽ ϻ Ϲ  ϸϿ  ϴ Ϲ ϴ ϴ ϼ  ϸ  Ϲ ϴ ϶ ϹϺϸϹ ϼ . Ϣ ϴ ϻϴ϶ϼ ϼ   
ϴ ϴ Ϲ ϶ Ͽϼ ϼϼ ϼ ϼ ϺϸϹ ϼ  ϿϹϾ ϴϷ ϼ Ͻ ϶ Ͽ  – ϶ ϸ ϼϾ ϶ 

( ϶ ϹϺϸϹ ϼ  ϵϹϻ ϻϴ Ͼϴ ϼ  ϴ ϻϹ Ͽ ) ϼϿϼ ϶ ϸ ϼϾ ϶ ϼ ϻϹ Ͽϼ (ϻϴ Ͼϴ ϼϹ ϴ 
ϻϹ Ͽ ). ϥϾ  ϴ ϴ Ϲ ϼ   ϶ ϻϸ Ͻ Ͽϼ ϼϼ ϴ϶Ͽ Ϲ  ϼ Ϲ  v 
= 295 000 Ͼ / , ϶  ϶ Ϲ  ϾϴϾ Ͼ  ϴ ϴ Ϲ ϼ   ϸϻϹ Ͻ Ͽϼ ϼϼ 

ϴ϶Ͽ Ϲ  ϼ Ϲ  v = 188 000 Ͼ / . ϣ ϼ ϴ ϶ϾϹ Ͻ ϶ϴ ϶ Ͽ ϶ Ϸ  
ϢϠϣ Ͼ  ϴ ϴ Ϲ ϼ  ϶ Ͽ  ϹϸϹϿ Ϲ  ϼ ϼ ϼϴ ϼϹϽ ϵϹϷ ϹϽ 
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϶ Ͽ  ϶ Ͽϼ ϼϼ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  Ͼ ϼ Ϲ  Ͼ ϸϹ ϴ ϶ ϼϿϼ 
ϼϿ ϶  ϶ ϾϿ ϴ ϹϿϹϽ. 

ϣ Ϸ Ϲ  ϵ ϴ ϺϹ ϼ  ϵϹϷ ϹϽ ϶ Ͽ  ϶ ϻϴ ϴ  Ϲ Ϲ ϼϹ  
ϴ Ͽϼ ϸ  ϼ ϶ϹϿϼ Ϲ ϼϹ  ϸϿϼ  Ϲ Ϲ Ϲ ϴ ϹϽ   Ͽϼ ϼϼ ϶ Ͽ . ϙ Ͽϼ 

϶ ϹϺϸϹ ϼϹ ϶ ϻ ϼϾϴϹ  ϵϿϼϺϹ Ͼ ϴ ϼϼ A, ϹϺϹϿϼ Ͼ ϴ ϼϼ B,  ϼϻ-ϻϴ ϵ ϿϹϹ 
϶ Ͼ Ͻ ϺϹ ϼ ϴ ϶ Ͽ  ϸ  ϴ ϼϼ B ϵ ϴ ϺϹ ϼϹ ϶ Ͽ  ϴ Ͻ 

ϴ ϼϼ ϼϻ ϽϸϹ  ϻϸ ϹϹ,  ϶ ϻ ϶Ϲ  ϸ Ͽ ϼ ϹϿ  ϼϵϾ . 
ϣ ϺϸϹ ϼϹ ϼ ϴϺϹ ϼϹ ϶ Ͽ  ϴϾϺϹ ϶ ϻ ϶ϴϹ  ϿϴϵϿϹ ϼϹ ϼ ϼ ϾϴϺϹ ϼϹ 

ϵϹϷ ϹϽ ϶ Ͽ  ϶ Ͼϴ  ϼϻ Ϲ Ϲ ϼ  ϶ Ͽ ϶ Ϸ  ϼ϶ϿϹ ϼ . ϖ Ͽ ϶ Ϲ 
ϼ϶ϿϹ ϼϹ ϶ Ͽϼ ϼϼ ϹϸϹϿ Ϲ  Ϲ ϼϹ  ϹϺϸ  ϴ Ͽϼ ϸ Ͻ 

ϴ ϺϹ ϼ  ϼ Ͼϴ ϶ Ͽ , ϹϾϴ ϹϽ ϶ ϸϴ Ͻ Ͽϼ ϼϼ. Ϣϵ ,  ϻ ϴ Ϲ ϼϹ 
ϿϹϺϼ  ϶ ϸϼϴ ϴϻ Ϲ 200-400 Ϣ  ϼ ϻϴ϶ϼ ϼ , ϶ ϶ ,  ϶  ϴ ϺϹ ϼ  
Ͽϼ ϼϼ. Ϟ Ϸϸϴ ϴϵϹϷϴ ϴ  ϶ Ͽ ϴ ϸ ϼϷϴϹ  Ͼϼ ϼϻ Ϲ Ϲ ϼ  ϶ Ͽ ϶ Ϸ  

ϼ϶ϿϹ ϼ , ϴϻ ϶ϴϹ Ϸ  ϻϿ , ϴ  Ϲ Ϸϼϼ ϶ Ͽ  ϴϺϴϹ   Ͻ 
Ͼϼ, ϴ ϴ  Ϲ Ϲ Ϲ ϴϹ  ϸϴϿ Ϲ. 

 
10.4.     
 
ϧ Ͻ ϶ϴ ϢϠϣ Ϲϸ ϴ϶Ͽ  ϵ Ͻ Ϸ ϴ -ϴ ϴ ϴ Ϲ Ͼ ϿϹϾ  

(ϣϔϞ), ϶ Ͽ ϼϹ Ͼ ϼ  ϢϠϣ, ϼ Ϸ  ϹϴϿϼϻ ϶ ϶ϴ  ϾϴϾ: 
 ϴ϶ Ϲ Ϲ ϼϴϿϼϻϼ ϶ϴ Ϲ Ͻ ϶ϴ ϴ ϵ ϶Ϲ Ͻ 

Ϸ ϴ -ϴ ϴ ϴ Ͻ Ͽϴ Ϲ; 
 ϶ Ϲ Ϲ, ϴ Ϸ ϴ -ϴ ϴ ϴ Ͻ Ͽϴ Ϲ Ͻ ϶ Ϥϔϥ; 
 ϶ Ϲ Ϲ, ϴ Ϸ ϴ -ϴ ϴ ϴ Ͻ Ͽϴ Ϲ Ͻ ϶ Ϥϛϔ; 
 Ϲ ϼϴϿϼϻϼ ϶ϴ Ϲ Ϸ ϴ Ϲ ϸ Ͽϼ, ϼ Ͽ Ϲ Ϲ ϴ 

Ϸ ϴ -ϴ ϴ ϴ Ͻ Ͽϴ Ϲ ϔϥϧ Ϧϣ ϣϥ ϼ ϼ Ͽ ϻ ϼϹ ϸϴ Ϲ 
ϴ϶ϴ ϼϽ  ϼϿϿ Ϸ ϴ . 

 
10.4.1.       
 
ϣ Ϸ ϴ Ͻ Ͼ ϿϹϾ  WinBres. 
ϣ Ϸ ϴ Ͻ Ͼ ϿϹϾ  WinBres Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϴ ϼ ϴ ϴϿϼϻϴ 

ϼ ϶  ϼϿϿ Ϸ ϴ , ϻϴ ϼ ϴ  ϼϾ Ϲ ϼ Ϲ ϼ ϴϿϴ ϼ 
ϹϿϹϽ Ͻ ϻϴ ϼ  ϼ ϴ϶ ϴ ϼϾϼ, ϴ ϴϾϺϹ ϹϸϹϿϹ ϼ   ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  
ϴ ϖϟ. 

ϣ Ϸ ϴ Ͻ Ͼ ϿϹϾ  WinBres ϼ  Ϲ ϼ  ϼϿϿ Ϸ ϴ  ϶ Ϲ  
ϸϼ ϼϾϴ ϼϽ Ϲ ϼ ϴϿ ϶ ϼϻ϶ ϸ ϶ϴ ϡϣϣ «ϕ Ϲ ϿϹ », ϼϿϿ Ϸ ϴ  

ϹϺϸ ϴ ϸ Ϸ  ϴ ϴ COMTRADE ϴ ϸϴ ϴ 1991 ϼ 1999 Ϸ ϸϴ  ( ϹϾ ϶ Ϸ  
ϼ ϸ϶ ϼ Ϸ  ϴ ϴ ϴϽϿϴ ϸϴ ), ϴϾϺϹ ϸϸϹ Ϻϼ϶ϴϹ  Ϲ ϼϹ ϴϽϿ ϶ 

ϼϿϿ Ϸ ϴ  ϼ  ϼ - ϼϻ϶ ϸϼ ϹϿϹϽ. 
ϥ  ϸϴ Ϸ  Ϸ ϴ Ϸ  Ͼ ϿϹϾ ϴ ϶ ϻ Ϻ  ϶ Ͽ  

Ϲ Ͼ Ͽ Ͼ  ϶ϴ ϼϴ ϶ ϴ Ϲ ϴ Ϲ  ϶ ϹϺϸϹ ϼ  – ϸϼ Ϲ Ϲ ϾϼϽ ϶ϴ ϼϴ  ϴ Ϲ ϴ 
Ϲ  ϶ ϹϺϸϹ ϼϽ ϼ ϴ ϼ Ϲ Ͻ ϶ϴ ϼϴ  ϴ Ϲ ϴ ϢϠϣ. 
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ϥ  ϸϼ Ϲ Ϲ Ͼ Ϸ  ϶ϴ ϼϴ ϴ ϴ Ϲ ϴ ϢϠϣ ϻϴϾϿ ϴϹ  ϶ , ϵ  
϶Ϲ ϼ Ͼ ϼ ϼ  Ͼ Ͽϼ Ϲ ϶  Ϲ ϴ ϼϽ, Ϲϵ Ϲ   Ͽ ϻ ϶ϴ ϹϿ  ϸϿ  

ϻϴ Ͼϴ ϴ Ϲ ϴ ϢϠϣ ϴ ϶ ϵ ϴ Ͻ ϖϟ. ϘϿ  ϸ ϶ϿϹ ϶ Ϲ ϼ  ϸϴ Ϸ  
Ϲϵ ϶ϴ ϼ  Ϸ ϴ Ͻ Ͼ ϿϹϾ  Ϲϸ ϴ ϼ϶ϴϹ  ϶ ϻ Ϻ  ϻϴ Ͼϴ 

ϴ Ϲ ϴ ϢϠϣ Ϲ Ϲϸ ϶Ϲ  ϼϻ  «ϣ ϶ ϸ ϼϾ WinBres», ϵϹϻ Ͼ ϼ  ϼ 
ϴ ϴϿϼϻϴ ϴϽϿ ϶ ϴ϶ϴ ϼϽ  ϼϿϿ Ϸ ϴ   ϴϻ   ϶ ϵ ϴ Ͻ ϖϟ ϶ 

ϵϿϴ ϼ ϴ ϼϿϿ Ϸ ϴ . Ϙϼ Ϲ Ϲ  ϹϾ Ϲ ϸ Ϲ  ϼ Ͽ ϻ ϶ϴ  
ϹϺϼ  ϶ ϸ ϼϾϴ «ϣ  Ͽϼ ϼ », ϴϾ ϾϴϾ, ϶  Ͽ ϴϹ, ϿϹϷ Ϲ ϴϽ ϼ 
Ϲ ϵ ϸϼ Ͻ ϸϿ  ϴ Ϲ ϴ ϸ Ͽ  ϢϠϣ. ϣ ϿϹϸ ϶ϴ ϹϿ  ϸϹϽ ϶ϼϽ, Ͼ  
Ϲ ϵ ϸϼ  ϶ Ͽ ϼ  ϸϼ Ϲ Ϲ  ϸϿ  ϻϴ Ͼϴ ϴ Ϲ ϴ ϢϠϣ ϶ Ϲ 

«ϣ ϶ ϸ ϼϾ WinBres», ϼ  ϼϻ ϿϹϸ ϼ  ϴ ϶: 
 ϶ ϵ  ϸ Ͽ  ϢϠϣ ϶ ϸϹ Ϲ϶Ϲ ϵ ϹϾ ϶ ϶ ϸ ϼϾϴ. Ϡ ϸ Ͽϼ ϢϠϣ 

ϵ ϴϺϴ  ϶ ϸϹ Ϲ϶Ϲ ϶ ϸ ϼϾϴ ϼ ϼ ϴϻ϶ϴ ϼϽ, ϶Ϲ ϶ ϼ  ϖϟ; 
 ϻϴ Ͼ ϴ Ϲ ϴ ϢϠϣ ϼ ϼ Ͼ Ͼϼ «ϢϠϣ» ϴ ϹϿϼ ϼ Ϲ ϶ 

ϷϿϴ϶ Ͻ ; 
 ϶ ϵ , ϴ ϼ Ϲ ϵ ϸϼ ϼ, ϼ ϼ  ϴϽϿ ϶ ϼϿϿ Ϸ ϴ  ϴ϶ϴ ϼϽ Ϸ  

Ϲ ϴ ϶ ϴ϶ ϴ ϼ Ϲ Ͼϼ ϶Ͽ ϹϽ  Ϲ ϶ ϵ ϴ ϼϿϿ Ϸ ϴ  ϸϿ  
ϢϠϣ; 

 Ϲ ϴ  Ͼ Ͽϴ ϼϻ ϴ϶ ϴ ϼ Ϲ Ͼϼ ϶Ͽ ϹϽ   Ϲϻ Ͽ ϴ ϴ 
ϴ Ϲ ϴ ϢϠϣ. 

Ϥϴ ϼ Ϲ Ͻ ϶ϴ ϼϴ  ϴ Ϲ ϴ Ͽϼ ϴϹ   ϸϼ Ϲ Ϲ Ͼ Ϸ  Ϲ ,  
Ϲϵ Ϲ  Ͼ ϼ  ϶Ϲ ϶ ϼ  ϼϿϿ Ϸ ϴ  (Ͽϼϵ  ϼϿϿ Ϸ ϴ ) 

ϻϴϸϹϽ ϶ ϶ϴ Ϸ  ϸ Ͽ  ϢϠϣ ϼ Ϲ ϶Ͽ Ϲ  ϼ ϼ ϶ Ϸϴ ϹϿ Ϸ  
Ͼ ϴ «ϢϠϣ». ϔ ϴϿϼϻϼ  ϼϷ ϴϿ  Ͼ  ϼϿϿ Ϸ ϴ , Ͽ ϻ ϶ϴ ϹϿ , ϼ 
Ϲ ϵ ϸϼ ϼ, ϺϹ  ϴ  ϹϸϹϿ  Ϲ  ϶ Ϲ Ϲ ϼ, Ϲϸ Ϲ ϶ ϹϷ  ϼ 

ϴ϶ϴ ϼϽ Ϸ  ϴ ϶ϼ϶ ϼ  ϹϺϼ ϶, ϴ ϴϾϺϹ ϶ϼϸ ϶ ϹϺϸϹ ϼ , ϶ ϻϸϹϽ ϶  
Ϲ  ϴ  ϴ Ϲϻ Ͽ ϴ  ϴ Ϲ ϴ ϢϠϣ. ϡϹ ϼ ϾϿ Ϲ  ϼ Ͽ  

ϴ϶ ϴ ϼ Ϲ ϾϼϽ ϶ϴ ϼϴ  ϴ Ϲ ϴ, ϶  Ͽ ϴϹ WinBres Ͽ  ϶ Ϲ  
Ϲϻ Ͽ ϴ  ϸϼ Ϲ Ϲ Ͼ Ϸ  ϶ϴ ϼϴ ϴ ϴ Ϲ ϴ. 

Ϡ ϸ Ͽ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϖϟ Ϸ ϴ  ϔϤϠ-ϥϤϛϔ. 
Ϙϴ ϴ  Ϸ ϴ ϴ ϻ϶ Ͽ Ϲ  ϹϸϹϿ  Ϲ  ϶ ϹϺϸϹ ϼ  ϴ Ͽϼ ϼ  ϵϹϻ 

ϴϹϾ ϼ ϴ Ͽϼ ϼ   ϴϽϾϴ ϼ  Ͼϴϻϴ ϼ  Ͼϴ ϼ ϴ ϺϹ ϼ  ϿϹ϶ Ͻ ϼ 
ϵ ϴ Ͻ ϿϹϸ ϶ϴ ϹϿ ϹϽ. 

ϖ ϹϷ  Ϲ  ϴ ϶Ͼϼ ϼϵ ϶ ϢϠϣ ϺϹ  ϵ  ϸ , ϸ϶ϴ ϼϿϼ ϼ. 
ϣ ϸ Ͼ ϴ Ϲ ϴ: 
 ϶ ϵ ϴ  Ϲ  ϼ ϼϻ ϵ ϴϺϹ ϼϹ Ͼ ϹϽ; 
 ϶ ϵ ϴ  Ͽϼ ϼ , ϴ Ͼ Ͻ Ϲ ϵ ϸϼ  ϴϽ ϼ ϶ ϹϺϸϹ ϼϹ; 
 ϶϶Ϲ ϼ Ͼϴϻϴ ϼ ; 
 ϴ ϼ  Ϲϸ Ϲ ϶ ϼϽ ϹϺϼ  (Ͼ ϴ ϼϼ), .Ϲ. Ϲ ϼ  ϶ Ϲ 

ϴ ϹϹ ϻϸϴ Ϲ Ͼ ϴ ϼϼ; 
 ϸϹϿϴ  ϴ Ϲ . 
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10.4.2.  -0107.090 
 
ϧ Ͻ ϶  «ϕ Ϲ ϿϹ -0107.090» Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϹϸϹϿϹ ϼ  Ϲ ϴ 

϶ ϹϺϸϹ ϼ  ϶ ϻϸ  ϼ ϾϴϵϹϿ  Ͽϼ ϼϽ ϿϹϾ Ϲ Ϲϸϴ ϼ 6-750 Ͼϖ. ϖ 
Ϲ ϼ ϴϿϹ ϹϴϿϼϻ ϶ϴ  ϴϿϷ ϼ  ϸ϶ ϹϷ  ϼ ϸ ϹϷ  
ϴ ϴ Ϲ ϼ Ϲ Ͼ Ϸ  ϢϠϣ, ϼ Ͽ ϻ ϼϹ ϸϿ  ϴ Ϲ ϴ ϻϴ ϼϾ ϼ ϶ϴ Ϲ ϶  ϶ Ϲ  

ϴ϶ϴ ϼϼ Ͼϼ ϼ ϴ ϺϹ ϼ , ϴ ϴϾϺϹ ϶ Ͽ ϶ Ϲ ϢϠϣ, Ͼ Ϲ ϻ϶ Ͽ Ϲ  ϼ ϾϿ ϼ  
϶Ͽϼ ϼϹ Ϲ Ϸ  ϼ ϴ ϼ  ϴ ϴ Ϲ ϶ ϟϱϣ ϴ Ϲϻ Ͽ ϴ  ϴ Ϲ ϴ. 

ϢϵϿϴ  ϼ Ϲ Ϲ ϼ : 
 ϶ Ͽϼ ϼ  6-750 Ͼϖ  ϸ ϼ  ϼϿϼ ϸ϶ ϼ  ϼ ϴ ϼϹ  

Ϲϻϴ϶ϼ ϼ   ϺϹ ϼ Ͽϼ ϼϼ; 
 ϶ Ϲ  Ͽ Ϻ Ͻ Ͼ ϼϷ ϴ ϼϼ  ϶Ϲ ϶ϿϹ ϼ ϼ ϵ Ͽ Ͻ ϼ ϼ 

Ϲ ϸ ϸ  ϴ ϴ Ϲ ϶. 
ϖ ϻϴ϶ϼ ϼ ϼ  ϼ Ͽ Ϲ ϼ , ϸ ϼ  Ϲ ϼ ϴϿ  ϸ ϶ Ϲ Ϲ  ϺϹ  

ϵ Ͽ Ϻϼ϶ϴ  ϸ  10 Ͽϼ ϼϽ. 
ϖ Ϲ ϼ ϴϿϴ  «ϕ Ϲ ϿϹ -0107.090» ϹϴϿϼϻ ϶ϴ  ϿϹϸ ϼϹ Ͼ ϼϼ: 
 ϴϿϷ ϼ  ϶ Ͽ ϶ Ϸ  ϢϠϣ: ϶ Ϲ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  

ϹϸϹϿ Ϲ  Ͼ  Ϲ Ϲϸϴ ϼ ϸϴ   Ͼϴ ϴϿ  ϶ ϻϼ; 
 ϴϿϷ ϼ  ϸ϶ ϹϷ  ϸϹϿ Ϸ  ϢϠϣ: ϶ Ϲ  ϹϸϹϿϹ ϼ  Ϲ ϴ 

϶ ϹϺϸϹ ϼ  ϹϸϹϿ Ϲ  Ͼ  Ϲ Ϲϸϴ ϼ ϸϴ   Ͼϴ ϴϿ  ϶ ϻϼ, 
Ϸ Ϲ  – Ϲ ϹϹ 1%  ϸϿϼ  Ͽϼ ϼϼ; 

 ϴϿϷ ϼ  ϸ ϹϷ  ϸϹϿ Ϸ  ϢϠϣ: ϶ Ϲ  ϹϸϹϿϹ ϼ  Ϲ ϴ 
϶ ϹϺϸϹ ϼ  Ϲ ϹϹ 1 ϹϾ, Ϸ Ϲ  – Ϲ ϹϹ 3%  ϸϿϼ  Ͽϼ ϼϼ; 

 ϴϿϷ ϼ  ϸ϶ ϹϷ  Ͽ Ϸ  ϢϠϣ ( Ϲ ϶Ͽ Ϲ  ϶  
Ϲ ϸ  ϼ ϺϹ  ϵ  ϼ Ͽ ϻ ϶ϴ  Ͽϼ  ϾϴϾ ϸ Ͽ ϼ ϹϿ Ͻ ϼϿϼ ϼ 

϶ϼϼ ϼ ϴ ϼ  Ͽϼ ϼϼ ϿϹϾ Ϲ Ϲϸϴ ϼ, Ϲ ϵ ϸϼ Ϸ  ϸϿ  ϼ ϶ϴ ϼ  
ϸϹϿϼ ϟϱϣ); 

 ϴϿϷ ϼ  ϸ ϹϷ  Ͽ Ϸ  ϢϠϣ ( Ϲ ϶Ͽ Ϲ  ϶  
Ϲ ϸ  ϼ ϺϹ  ϵ  ϼ Ͽ ϻ ϶ϴ  Ͽϼ  ϾϴϾ ϸ Ͽ ϼ ϹϿ Ͻ ϼϿϼ ϼ 

϶ϼϼ ϼ ϴ ϼ  Ͽϼ ϼϼ ϿϹϾ Ϲ Ϲϸϴ ϼ, Ϲ ϵ ϸϼ Ϸ  ϸϿ  ϼ ϶ϴ ϼ  
ϸϹϿϼ ϟϱϣ). 

ϘϿ  ϼ ϼϻϴ ϼϼ Ͼ ϿϹϾ ϶ ϢϠϣ ϼ Ϲ Ϲ  ϼ ϼϾ Ϸ  
϶ Ϲ Ϲ ϼ «ϕϤϙϥϟϙϤ ϗϡϥϥ-01». ϧ Ͻ ϶  Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϼϹ ϴ ϼϷ ϴϿ ϶ 

Ϸ  ϶ Ϲ Ϲ ϼ  ϼϾ ϶  ϼ Ϲ  ϴ϶ϼϷϴ ϼϼ GPS/ϗϟϢϡϔϥϥ ϼ 
ϼ ϼϻϴ ϼϼ ϸϾϿ Ϲ  Ͼ Ϲ  Ͻ ϶  ϼ Ϲ RS-485  

ϼ Ͽ ϻ ϶ϴ ϼϹ  ϵ Ϲ ϼϽ Ͼ Ͽϴ NMEA ϼ ϼϷ ϴϿ ϶ 1PPS. ϥ Ϲ ϴ 
ϼ ϼϻϴ ϼϼ Ͼ ϿϹϾ ϶ ϢϠϣ Ϲϸ ϴ϶ϿϹ ϴ ϴ ϼ ϾϹ 10.2. 
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Ϥϼ Ͼ 10.2 – ϥ Ϲ ϴ ϼ ϼϻϴ ϼϼ Ͼ ϿϹϾ ϶ ϢϠϣ 

 
ϖ Ͼϴ Ϲ ϶Ϲ Ͼϴ ϴϿϴ ϶ ϻϼ ϺϹ  ϵ  ϼ Ͽ ϻ ϶ϴ  Ͽ ϵ Ͻ ϶ϼϸ Ϲ Ϲϸϴ ϼ 

ϼ ϶ Ͻ ϼ ϴ ϼϼ, ϵϹ Ϲ ϼ϶ϴ ϼϽ Ͼ  Ϲ Ϲϸϴ ϼ  50 ϸ  230400 
ϵϼ / , ϴ ϼ Ϲ , ϶ ϻ  Ϲ Ϲϻ GSM- ϸϹ  ϼ ϸ ϷϼϹ ϶ Ϲ Ϲ Ϲ 

ϼϹ Ϲ Ϲϸϴ ϼϾϼ ϖϫ- ϶ ϻϼ  Ͼ ϼϹϽ « ϻ ϴ Ϸ  ϵϼ -Ͼϴ ϴϿϴ». 
ϖ Ͽ ϴϹ Ϲϼ ϴ϶ ϼ Ͼϴ ϴϿϴ ϶ ϻϼ ϼϿϼ ϼ ϶ ϶ ϸϹ ϸ Ϸ  ϼϻ 

Ϲ ϼ ϴϿ ϶ ϶ Ϲ  ϹϸϹϿϹ ϼϹ Ϲ ϴ ϶ ϹϺϸϹ ϼ  ϶ Ͽ Ϲ   
ϸ Ϲ  ϴϿϷ ϼ . 

ϧ Ͻ ϶  ϢϠϣ Ϲϸ ϴ϶ϿϹ  ϶ ϿϹϸ ϼ  Ͼ Ͼ ϼ϶  
ϼ Ͽ Ϲ ϼ : 

 Ϲ ϼ ϴϿ Ϲ ϼ Ͽ Ϲ ϼϹ Ϲ ϼϼ «ϕ Ϲ ϿϹ -0107.090» Ͼ Ͼ ϼ϶ϴ 
⅓19”; 

 Ͼϴ Ϲ ϼ Ͽ Ϲ ϼϹ ϴ ϵϴϻϹ Ϲ ϼ ϴϿϴ Ϲ ϼϼ «ϕ Ϲ ϿϹ -0107.090». 
ϡϴ ϼ ϾϹ 10.3 Ϲϸ ϴ϶ϿϹ  Ϲ ϼ ϴϿ Ϲ ϼ Ͽ Ϲ ϼϹ Ͻ ϶ϴ 

«ϕ Ϲ ϿϹ -0107.090». 
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Ϥϼ Ͼ 10.3 – ϦϹ ϼ ϴϿ «ϕ Ϲ ϿϹ -0107.090» 

 
10.4.3.  - -151 
 
ϬϾϴ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  Ͽϼ ϼϼ Ϭϱ-Ϡ-151 Ϲϸ ϴϻ ϴ Ϲ  

ϸϿ  ϶ Ͽ Ϲ ϼ  Ͼ ϼϼ ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  Ͽϼ ϼϽ ϴ ϺϹ ϼϹ  
6-220 Ͼϖ  ϸ ϼ  ϼ ϸ϶ ϼ  ϼ ϴ ϼϹ  Ϲ ϸ  ϸ ϹϷ  
ϻϴ Ϲ ϴ. 

ϥ ϴ϶ Ͼϴ ϴ ( Ϲ ϵ ϿϹϹ 4-  Ͼ ϿϹϾ ϶): 
 Ͼ ϿϹϾ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  6-35Ͼϖ; 
 Ͼ ϿϹϾ  ϹϸϹϿϹ ϼ  Ϲ ϴ ϶ ϹϺϸϹ ϼ  110-220Ͼϖ. 
Ϩ Ͼ ϼϼ Ͼ ϿϹϾ ϴ 6-35 Ͼϖ: 
 Ͼ ϼ  ϢϠϣ ϵϹ Ϲ ϼ϶ϴϹ  ϹϸϹϿϹ ϼϹ ϴ ϼ  ϸ  Ͼϼ 

Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  ϼ ϹϺϸ ϴϻ  Ϟϛ. ϢϠϣ ϼ ϹϺϸ ϴϻ  Ϟϛ 
϶ Ͽ Ϲ  ϴ ϶ϴ ϼϼ ϸϴ  ϵ ϸϹϿ  ϹϴϾ ϼ϶  ϼ϶ϿϹ ϼϼ 

Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ; 
 ϶ ϻ Ϻ  ϼϻ Ϲ Ϲ ϼϹ ϴ ϴ϶ϿϹ ϼ  ϴϵ  ϢϠϣ, ϼ Ͼ  Ͼ ϼ  

Ϲ ϶Ͽ Ϲ  ϸϿ  Ͽϼ ϼϼ “ϻϴ ϼ Ͻ”, ϴ ϴϾϺϹ ϶ Ͽ Ϲ ϼϹ Ͼ ϼϼ ϢϠϣ ϶ 
 ϼ ϵ ϴ  ϴ ϴ϶ϿϹ ϼϼ. 

Ϩ Ͼ ϼϼ Ͼ ϿϹϾ ϴ 110-220 Ͼϖ: 
 Ͼ ϼ  ϢϠϣ ϵϹ Ϲ ϼ϶ϴϹ  ϹϸϹϿϹ ϼϹ ϴ ϼ  ϸ  Ͼϼ 

Ͼ Ͼ Ϸ  ϻϴ Ͼϴ ϼ  ϼ ϹϺϸ ϴϻ  Ϟϛ. ϢϠϣ ϼ ϹϺϸ ϴϻ  Ϟϛ 

https://www.bresler.ru/images/products/fpd/01.png
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϶ Ͽ Ϲ  ϴ ϶ϴ ϼϼ ϸϴ  ϵ ϸϹϿ  ϹϴϾ ϼ϶  ϼ϶ϿϹ ϼϼ 
Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ. ϢϠϣ ϼ ϸ ϴϻ  Ϟϛ ϴ ϻϹ Ͽ  ϶ Ͽ Ϲ  ϴ 

϶ϴ ϼϼ ϸϴ  ϵ ϸϹϿ  ϴϾ ϼ϶  ϼ ϹϴϾ ϼ϶  ϼ϶ϿϹ ϼϼ ϿϹ϶ Ͻ 
ϼ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ. ϘϿ  Ϲ ϴ ϶ϻϴϼ ϼ ϸ Ͼ ϼϼ ϴ ϴϿϿϹϿ Ͻ Ͽϼ ϼϼ 
ϼ Ͽ ϻ  ϸϹϿ Ϲ ϴϾ ϼ϶ Ϲ ϼ ϹϴϾ ϼ϶ Ϲ ϼ϶ϿϹ ϼ  ϴ ϴϿϿϹϿ Ͻ 
ϟϱϣ; 

 ϶ ϻ Ϻ  ϼϻ Ϲ Ϲ ϼϹ ϴ ϴ϶ϿϹ ϼ  ϴϵ  ϢϠϣ, ϼ Ͼ  Ͼ ϼ  
Ϲ ϶Ͽ Ϲ  ϸϿ  Ͽϼ ϼϼ “ϻϴ ϼ Ͻ”, ϴ ϴϾϺϹ ϶ Ͽ Ϲ ϼϹ Ͼ ϼϼ ϢϠϣ ϶ 

 ϼ ϵ ϴ  ϴ ϴ϶ϿϹ ϼϼ. 
ϡϴ ϼ ϾϹ 10.4 Ϲϸ ϴ϶ϿϹ  ϼϻ ϵ ϴϺϹ ϼϹ Ͼϴ ϴ Ϭϱ-ϠϦ-151. 
 

 
Ϥϼ Ͼ 10.4 – ϬϾϴ  Ϭϱ-ϠϦ-151 
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ϖ ϸϴ Ͻ ϴϵ Ϲ ϵ Ͽϼ ϴ ϼ ϴ  ϼ ϹϸϹϿϹ  ϶ Ϲ ϴ ϴ Ϲ  ϼ 

ϵ ϹϾ  ϣϹ ϹϷϼ Ͼ Ϸ  Ϸϼϸ ϻϿϴ ϴ ϹϾϹ ϟ ϶ϴ , ϶Ͽ ϼ  ϺϹ ϼϹ  ΙΙΙ 
ϾϿϴ ϴ. 

ϖ ϸϹ ϶ ϸ - Ϲ ϷϹ ϼ Ϲ Ͼϼ  ϴ Ϲ ϶ ϵ Ͽϴ ϹϸϹϿϹ ϴ ϴ ϶ϿϹ ϴ  
, Ͼ ϴ  ϴ϶ ϴ 115 Ϡϖ , ϼ Ϲϸ Ϲ Ϸ ϿϹ  ϶ ϴϵ Ͼϴ 357 Ͽ . 

Ͼϖ ∙ . 
ϥϿϹϸ ϼ  ϴ  ϴϵ  ϵ Ͽ ϶ ϵ  ϶ Ϸ  ϼ ϶ Ϸϴ ϹϿ Ϸ  

ϵ ϸ ϶ϴ ϼ , ϶ ϸϹ Ͼ Ϸ  ϵ Ͽ  ϹϸϹϿϹ  ϼ Ͽ  ϼ ϼ  Ϸϼϸ ϴϷ ϹϷϴ ϶ 
ϿϹϾ ϴ ϼϼ. ϘϿ  Ϸ  ϵ Ͽϴ Ϲ ϴ ϵϿϴ  ϸ ϼ  ϹϺϼ ϶ ϴϵ  

ϗϱϥ ( ϹϺϼ Ϲ ϿϹ  ϴ  ϼ ϴ ϸ ), ϴ Ͼ Ͻ ϹϸϹϿϹ  ϿϹϸ ϼϹ 
ϴ : 

 ϴϾ ϼ ϴϿ Ͻ – 34,22 ;  
 ϴ Ϲ Ͻ – 26,92 ; 
 ϼ ϼ ϴϿ Ͻ – 24,26 . 
ϣ ϼ ϶ ϵ Ϲ ϵϼ  ϴ ϴ ϼ϶ϴϿ  ϸ϶ϴ ϶ϴ ϼϴ ϴ: ϣϟ40ϴ-ϖ ϼ ϣϟ40ϵ-ϖ. ϖ 

Ϲϻ Ͽ ϴ Ϲ ϴ Ϲ ϶ ϵ Ͽ ϶ ϵ ϴ  ϼ ϴϿ Ͻ ϶ϴ ϼϴ   Ϲ  Ϸϼϸ ϵϼ ϴ ϼ 
ϣϟ40ϴ-ϖ-500. ϣ  ϴ϶  ϸϴ  ϸϿ  ϸϴ Ͻ ϵϼ   ϼ Ͻ 

ϴ Ͻ ϶ ϴ Ϲ ϼ  136,4 ϵ/ ϼ  ϸ ϵ ϴ  Ϲ ϼϽ Ͻ Ϸϼϸ ϷϹ Ϲ ϴ  ϥϖ-
808/130-44  ϼ ϴϿ Ͻ ϴϾ ϼ϶ Ͻ  40 Ϡϖ . 

ϛϴ Ϲ  ϵ Ͽϴ ϶ ϵ ϴ ϴ Ͼ ϴ  Ϲ ϴ ϗϱϥ  ϸϼ ϼ ϵϿ Ͼϴ ϼ ϼ 
ϼ ϴ Ϲ ϴ ϴ ϹϸϹϿϼ ϹϿ Ϸ  Ͻ ϶ϴ ϴ 7 ϼ Ϲϸϼ Ϲ ϼϽ (3 

ϸϼ  ϵϿ Ͼϴ, 4 ϸ ϼϹ ϶ ϻϸ Ϲ Ͽϼ ϼϼ)  ϸ϶  ϴϵ ϼ ϼ ϼ Ϲ ϴ ϼ 
ϼ . ϣ  ϴ϶  ϸϴ  ϼ Ͼϴ ϴϿ Ϸϴ  ϵ Ͽ  ϶ ϵ ϴ  ϿϹϸ ϹϹ 

϶ Ͼ ϶ Ͽ Ϲ ϵ ϸ ϶ϴ ϼϹ: ϵϿ Ϲ ϴ ϴ  ϦϘ 63000/110-ϧ1, 
ϴ ϴ  ϵ ϶Ϲ  Ϻϸ Ϧϥϛ–1600/10, ϸϿ  ϖϟ – ϴϿϹϴϿ ϼ Ϲ϶ Ϲ 

϶ ϸϴ ϴ Ͼϼ ϔϥ-70/11. 
ϘϴϿϹϹ ϵ Ͽ ϴ Ϲ  ϵ ϻϴ ϹϿ Ͻ Ϲ Ϲ Ϲ  Ͻ ϶ ϹϿϹϽ Ͻ ϻϴ ϼ  

ϼ ϴ϶ ϴ ϼϾϼ ϶ ϶Ϲ ϶ϼϼ  ϣϧϱ. 
Ϟ ϶Ͼϴ Ϸϼϸ ϻϿϴ ϵ Ͽϴ ϼ ϴ Ͽ ϶ Ͻ  ϶ ϸ ϵ ϴ ϼ 

ϴϻϸϹϿ Ϸ  ϼ ϴ. ϖ ϴ϶ ϺϹ ϼ  ϶ ϸ : 
 ϿϹ϶ ϵϹ ϹϺ ϴ  Ͼϴ Ϲ -ϻϹ Ͽ ϴ  Ͽ ϼ ϴ c ϸ ; 
 ϿϹ϶ ϵϹ ϹϺ ϴ  ϷϿ ϴ  ϵϹ ϴ  Ͽ ϼ ϴ; 
 ϴ ϼ ϴ  ϴ ; 
 ϶ ϸ ϵ ϴ  ϴ ; 
 ϴ϶ ϵϹ ϹϺ ϴ  ϷϿ ϴ  ϵϹ ϴ  Ͽ ϼ ϴ; 
 ϴ϶ ϵϹ ϹϺ ϴ  Ͼϴ Ϲ -ϻϹ Ͽ ϴ  Ͽ ϼ ϴ c ϸ . 
Ϥϴ Ϲ  Ϲ  ϹϸϹϿϹ  Ϸϴϵϴ ϼ Ϲ ϴϻ Ϲ  ϼ ϴ ϴϾ Ϲ Ϲ Ϲ Ͼϼ 

Ͽ ϼ : 
 ϼ ϼ ϴ ϸ ϶  ϶ ϸ Ͽϼ϶ Ͻ Ͽ ϼ  – 27,3 ; 
 Ϲ Ͼϴ ϸ ϶  ϶ ϸ Ͽϼ϶ Ͻ Ͽ ϼ  – 24,00 ; 
 ϼ Ͽ  ϶ ϸ Ͼ  ϶Ϲ ϼϽ – 3; 
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 ϼ ϼ ϴ ϿϹ ϶ – 7 ; 
 Ϲ Ͼϴ Ϸ Ϲϵ  Ͽ ϼ  – 66,30 . 
ϘϿ  Ϸϴ Ϲ ϼ  Ͼϼ Ϲ ϼ Ϲ Ͼ Ͻ Ϲ Ϸϼϼ ϶ ϸ Ϸ  Ͼϴ, ϾϴϹ Ϸ  Ϲ Ϲϻ 

϶ ϸ Ͽϼ϶  Ͽ ϼ , ϼ Ϲ Ϲ  ϸ϶Ϲ ϶ ϸ ϵ Ͻ Ϲ Ϲ Ͼϼ. ϦϴϾϺϹ ϼϻ϶ϹϸϹ ϴ 
Ϲ Ͼϴ ϼ ϼ Ͻ ϼ϶ ϼ Ͽ ϼ  ϼ ϶  ϴϷ ϻϾϴ . ϖ 

Ϲϻ Ͽ ϴ Ϲ ϴ Ϲ ϶ Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ ϺϹ ϼ  ϴ϶Ͽ Ϲ  1,43 ϸϿ  
϶  ϴϷ ϻ Ͼ ( ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϸϿ  ϺϹ ϼϽ ΙΙΙ ϾϿϴ ϴ – 1,15). 

ϦϴϾϼ  ϵ ϴϻ , Ͽ ϼ ϴ ϣϹ ϹϷϼ Ͼ Ϸ  Ϸϼϸ ϻϿϴ ϶Ϲ ϶ Ϲ  ϶ Ϲ  
Ϲϵ ϶ϴ ϼ  ϴϸϹϺ ϼ ϼ ϸ Ϸϼ  Ϲϵ ϶ϴ ϼ  Ϲϸ Ϲ ϼ ϥϡϼϣ. 

ϖ ϶Ϲ ϶ϼϼ  ϸϹϽ ϶ ϼ  ϻϴϾ ϸϴ ϹϿ ϶  ϴ Ϲ  
Ϲ ϼ ϼ   ϴ Ϲ Ͼ Ϻϴ ϹϽ Ϲϸ , ϴ Ϲ ϸϴ ϼ Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ. 
ϣ  Ϲ ϼϾ - Ͼ ϼ Ϲ Ͼϼ  ϴ Ϲ ϴ  ϵ Ͽϼ Ͽ Ϲ  ϿϹϸ ϼϹ 

Ͼϴϻϴ ϹϿϼ: 
 Ͼ Ͼ ϴϹ ϼ – 132 Ϲ ϴ; 
 ϼ Ͻ ϼ϶ϹϸϹ Ͻ ϸ ϸ – 559 Ͽ . ϵ.; 
 ϹϵϹ ϼ  ϿϹϾ Ϲ Ϸϼϼ – 0,23 ϵ/Ͼϖ ∙ ; 
 ϸϹϿ Ϲ Ͼϴ ϼ ϴϿ ϶Ͽ ϺϹ ϼ  – 65241 ϵ/Ͼϖ .  
ϦϴϾϼ  ϵ ϴϻ , ϼ ϹϿ ϶  ϣϹ ϹϷϼ Ͼ Ϸ  Ϸϼϸ ϻϿϴ ϶Ͽ Ϲ  

ϴϾ ϴϿ  ϼ ϶ Ϸ ϸ   Ͼϼ ϻ Ϲ ϼ  Ϲ ϼϾ - Ͼ ϼ Ϲ Ͼϼ  Ͼϴϻϴ ϹϿϹϽ. 
  



152 
 

   
 
1. Ϡ ϼ  Ϟ.ϲ. ϗϼϸ Ͽ Ϸϼ : Ϲ ϸϼ Ϲ ϾϼϹ Ͼϴϻϴ ϼ  Ͼ ϴϾ ϼ Ϲ Ͼϼ  

ϻϴ ϼ  / Ϟ.ϲ. Ϡ ϼ . – ϥϴ Ϸ Ͼ; ϫϹ Ϲ Ͼϼ: ϥϼϵϼ ϾϼϽ ϨϹϸϹ ϴϿ Ͻ 
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2005. – 114 . 

3. ϛϴ ϹϹ϶ϴ ϙ.ϲ. Ϝ Ͽ ϻ ϶ϴ ϼϹ ϶ ϸ Ͻ Ϲ Ϸϼϼ: ϠϹ ϸϼ Ϲ ϾϼϹ Ͼϴϻϴ ϼ   
϶ Ͽ Ϲ ϼ  Ͼ ϶ Ϸ  ϼ ϸϼ Ͽ Ϸ  ϹϾ ϼ ϶ϴ ϼ  / ϙ.ϲ. ϛϴ ϹϹ϶ϴ. – 
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-   
 

ϦϴϵϿϼ ϴ ϔ.1 – ϖϱϤ ϹϺϼ ϴ ϗϱϥ ϶ ϴϿ ϶ ϸ  Ϸ ϸ   Ϲ ϶  ϶ϴ ϼϴ  Ϸϴ ϴ ϼ ϶ϴ Ͻ ϼ 

№  Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

V - , 3 Z ,  Z , 
 

H , 
 

N , 
 

N , 
 V  ΔV V  Z  Z  Z  

VIII 59 1 1 0 57 12 70 69 70 3,942 0,031 3,911 63,00 62,92 62,96 29,59 33,07 20 ϖϩϞ 
IX 53 1 1 0 51 18 70 69 70 3,911 0,047 3,864 62,92 62,80 62,86 29,59 32,97 20 ϖϩϞ 
X 50 1 1 0 48 21 70 69 70 3,864 0,054 3,810 62,80 62,66 62,73 29,59 32,84 20 ϖϩϞ 
XI 47 1 0 1,1 45 89 70 134 135 3,810 0,231 3,579 62,66 62,12 62,39 31,18 30,91 36 36 
XII 30 1 0 1,7 27 190 70 217 218 3,579 0,491 3,088 62,12 60,96 61,54 32,06 29,18 55 55 

I 25 1 0 2,3 22 207 70 229 230 3,088 0,538 2,550 60,96 59,14 60,05 32,14 27,61 55 55 
II 28 1 0 1,9 25 131 70 156 157 2,550 0,338 2,212 59,14 57,58 58,36 31,47 26,59 36 36 
III 29 1 0 -4 32 37 70 69 70 2,212 0,096 2,116 57,58 57,09 57,34 29,59 27,45 17 ϖϩϞ 
IV 36 1 0 -2 37 32 70 69 70 2,116 0,083 2,033 57,09 56,65 56,87 29,59 26,98 16 ϖϩϞ 
V 231 1 2 -1 229 -160 70 69 70 2,033 -0,415 2,448 56,65 58,70 57,68 29,59 27,79 17 ϖϩϞ 
VI 515 1 5 0 509 -440 70 69 70 2,448 -1,140 3,588 58,70 62,14 60,42 29,59 30,53 18 ϖϩϞ 
VII 151 1 2 0 148 -79 70 69 70 3,588 -0,205 3,793 62,14 62,62 62,38 29,59 32,49 20 ϖϩϞ 
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ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϔ 
 
ϦϴϵϿϼ ϴ ϔ.2 – ϖϱϤ ϹϺϼ ϴ ϗϱϥ ϶ ϴϿ ϶ ϸ  Ϸ ϸ   Ͼ ϴ ϹϿ  ϶ϴ ϼϴ  Ϸϴ ϴ ϼ ϶ϴ Ͻ ϼ 

№  Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

Q , 
3/  

V - , 3 Z ,  Z , 
 

H , 
 

N , 
 

N , 
 V  ΔV V  Z  Z  Z  

VIII 59 1 1 0 57 12 70 69 70 3,942 0,031 3,911 63,00 62,92 62,96 29,59 33,07 20 ϖϩϞ 
IX 53 1 1 0 51 18 70 69 70 3,911 0,047 3,864 62,92 62,80 62,86 29,59 32,97 20 ϖϩϞ 
X 50 1 1 0 48 21 70 69 70 3,864 0,054 3,810 62,80 62,66 62,73 29,59 32,84 20 ϖϩϞ 
XI 47 1 0 1,1 45 77 70 122 123 3,810 0,200 3,610 62,66 62,19 62,43 30,98 31,15 33 33 
XII 30 1 0 1,7 27 176 70 203 204 3,610 0,456 3,154 62,19 61,13 61,66 31,95 29,41 52 52 

I 25 1 0 2,3 22 192 70 213 214 3,154 0,496 2,658 61,13 59,57 60,35 32,03 28,02 52 52 
II 28 1 0 1,9 25 114 70 139 140 2,658 0,294 2,364 59,57 58,32 58,95 31,25 27,40 33 33 
III 29 1 0 -4 32 37 70 69 70 2,364 0,095 2,269 58,32 57,86 58,09 29,58 28,21 17 ϖϩϞ 
IV 36 1 0 -2 37 32 70 69 70 2,269 0,084 2,185 57,86 57,44 57,65 29,60 27,75 17 ϖϩϞ 
V 231 1 2 -1 229 -160 70 69 70 2,185 -0,414 2,599 57,44 59,34 58,39 29,60 28,49 17 ϖϩϞ 
VI 515 1 5 0 509 -440 70 69 70 2,599 -1,139 3,738 59,34 62,49 60,92 29,60 31,02 19 ϖϩϞ 
VII 151 1 2 0 148 -79 70 69 70 3,738 -0,204 3,942 62,49 63,00 62,75 29,60 32,85 20 ϖϩϞ 
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ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϔ 
 
ϦϴϵϿϼ ϴ ϔ.3 – Ϥϴ Ϲ  ϼ ϴ ϹϸϹϿϹ ϼϹ ϹϻϹ ϶ ϶ 

 
,   ,   ,   ,  

Pmax P . . N . N . N . N . N . N . N . N . N . N . 
I 561 56 17 55 6 0 104 11 0 402 0 56 0 
II 531 53 16 55 7 0 74 9 0 402 0 53 0 
III 479 48 14 55 7 0 63 7 0 361 0 48 0 
IV 419 42 13 55 7 0 48 6 0 316 0 42 0 
V 367 37 11 55 6 0 41 5 0 271 0 37 0 
VI 337 34 10 55 6 0 37 4 0 245 0 34 34 
VII 337 34 10 55 6 0 39 4 0 243 0 34 34 
VIII 367 37 11 55 6 9 45 5 17 267 0 37 0 
IX 419 42 13 55 7 0 52 6 0 312 0 42 0 
X 479 48 14 55 6 0 67 8 0 357 0 48 0 
XI 531 53 16 55 7 0 74 9 0 402 0 53 0 
XII 561 56 17 55 6 0 104 11 0 402 0 56 0 
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ϢϾ ϴ ϼϹ ϼϿ ϺϹ ϼ  ϔ 
 
ϦϴϵϿϼ ϴ ϔ.4 – ϖϱϤ ϹϺϼ ϴ ϴϵ  ϗϱϥ ϶ Ϲϸ Ϲ϶ ϸ  Ϸ ϸ  

№  
Q , 

3/  
Q , 

3/  
Q , 

3/  
Q , 

3/  
Q , 

3/  
Q , 

3/  
Q , 

3/  
Q , 

3/  
Q , 

3/  
V - , 3 Z ,  Z , 

 
H , 

 
N , 

 
N , 

 
,  

∙  V  ΔV V  Z  Z  Z  
VIII 122 2 1 0 121 12,0 70 133 133 3,942 0,031 3,911 63,00 62,92 62,96 30,93 31,73 37 27 27 
IX 95 2 1 0 94 18,0 70 112 112 3,911 0,047 3,864 62,92 62,80 62,86 30,56 32,00 31 22 22 
X 67 2 1 0 66 21,0 70 87 87 3,864 0,054 3,810 62,80 62,66 62,73 30,03 32,40 25 18 18 
XI 62 2 1 1,1 60 61,5 70 121 121 3,810 0,159 3,651 62,66 62,29 62,48 30,95 31,23 33 24 24 
XII 55 2 1 1,7 52 149,5 70 202 202 3,651 0,388 3,263 62,29 61,40 61,85 31,93 29,62 52 39 39 

I 49 2 0 2,3 47 163,0 70 210 210 3,263 0,422 2,841 61,40 60,22 60,81 32,00 28,51 52 39 39 
II 50 2 1 1,9 47 86,5 70 134 134 2,841 0,224 2,617 60,22 59,41 59,82 31,16 28,36 33 22 22 
III 52 2 1 -4 55 72,0 70 127 127 2,617 0,187 2,430 59,41 58,62 59,02 31,05 27,67 31 23 23 
IV 55 2 1 -2 56 94,4 70 150 150 2,430 0,245 2,185 58,62 57,44 58,03 31,18 26,55 35 25 25 
V 431 2 4 -1 428 -159,6 70 268 268 2,185 -0,414 2,599 57,44 59,34 58,39 32,21 25,88 60 45 45 
VI 665 2 7 0 658 -518,3 70 140 140 2,599 -1,343 3,942 59,34 63,00 61,17 31,03 29,84 36 26 26 
VII 239 2 2 0 237 0,0 70 237 237 3,942 0,000 3,942 63,00 63,00 63,00 32,02 30,68 63 47 47 
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,     
 

 
Ϥϼ Ͼ ϕ.1 – Ϥϴϵ ϼϹ ϻ  Ϸϼϸ ϵϼ  ϣϟ40ϴ–ϖ  

D1=450 

D1=400 

D1=500 
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ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϕ 
 

 

Ϥϼ Ͼ ϕ.2 – Ϥϴϵ ϼϹ ϻ  Ϸϼϸ ϵϼ  ϣϟ40ϴ–ϖ  

D1=630 

D1=375 

D1=670 
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ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϕ 
 

 
Ϥϼ Ͼ ϕ.3 – Ϥϴϵ ϼϹ ϻ  Ϸϼϸ ϵϼ  ϣϟ40ϵ–ϖ  

D1=450 

D1=400 

D1=530 
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ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϕ 
 

 
Ϥϼ Ͼ ϕ.4 – Ϥϴϵ ϼϹ ϻ  Ϸϼϸ ϵϼ  ϣϟ40ϵ–ϖ

D1=630 

D1=425 

D1=670 



164 
 

ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϕ 
 

 
Ϥϼ Ͼ ϕ.5 – ϣ ϴ  ϴ  Ϸϼϸ ϵϼ  ϣϟ40ϴ-ϖ 
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ϢϾ ϴ ϼϹ ϼϿ ϺϹ ϼ  ϕ 
 

 
Ϥϼ Ͼ ϕ.6 – ϣϿϴ  ϼ ϴϿ Ͻ Ͼϴ Ϲ  Ϸϼϸ ϵϼ  ϣϟ40ϴ-ϖ 



166 
 

  
 

       
 

 
Ϥϼ Ͼ ϖ.1 – ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϴϵϴ ϶ϴ ϼ  ϸϼ ϴ ϼ Ͻ ϻϴ ϼ
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ϣ ϸ ϿϺϹ ϼϹ ϼϿ ϺϹ ϼ  ϖ 
 
ϦϴϵϿϼ ϴ ϖ.1 – ϧ ϴ϶Ͼϼ ϻϴ ϼ  

  

   
 

 
 

 
 

Ϙϼ . ϻϴ ϼ ϴ 
ϸ Ͽ ϴ  ∆  

Ϧ Ͼ 
ϴϵϴ ϶ϴ ϼ , .  

, ∙  1,51 ϔ 

Ϟ ϼ ϼϹ  
ϺϹ ϼ ,  

0,5 - 

ϧ ϴ϶Ͼϴ 
ϴ ϴϿ Ϸ  

ϺϹ ϼ ,  
, ∙  3,02 ϔ 

Ϧ ϻ Ͻ Ͼ, ϖ , ∙  6,47 ϔ 

 , ∙  25,84 ϔ 

ϛϛϗ 
 

  - 5 ϖ 

  - 10 ϖ 

 
Ϟ ϼ ϼϹ  

ϺϹ ϼ ,  
1,5 - 

ϛϣϡ > 

2 .  , ∙ .  140 ϖ 

1 .  , ∙ .  120 ϖ 

ϛϴ ϼ ϴ ϵ ϴ Ͻ 
ϿϹϸ ϶ϴ ϹϿ ϼ 

 Ϲ ϼ Ϲ ϼ  
Ͼ.ϻ. ϼ Ϲ ϹϷ ϻ Ͼ 

 

ϥϢ  , ∙  0,30 ϔ 

ϣϢ  , ∙  0,52 ϔ 

ϦϢ I . . , ∙  3,45 ϔ 

ϛϴ ϼ ϴ  
ϼ Ϲ ϼ  Ͼ.ϻ. 

ϼ Ϲ ϹϷ ϻ Ͼ 
 

ϥϢ  , ∙  4,61 ϔ 
ϣϢ  , ∙  4,75 ϔ 
ϦϢ  , ∙  5,27ϔ 

Ϙϛ < 
1 .  , ∙  1,14 Ϣ  

 , ∙  0,23 Ϣ  

2 .  , ∙  5,09 Ϣ  
 , ∙  1,02 Ϣ  

ϛϴ ϼ ϴ ϴ  
Ϲ ϹϷ ϻϾϼ 

 
ϥϢ .  , ∙ .  1,02 ϔ 
ϣϢ .  , ∙ .  1,07 ϔ 
ϦϢ .  , ∙ .  2,25 ϔ 

ϛϴ ϼ ϴ Ϧϖ 
I>>Ϧϖ ϦϢ   , ∙ .  29,26 ϔ 
I>Ϧϖ ϠϦϛ   , ∙ .  4,17 ϔ 
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ϢϾ ϴ ϼϹ ϼϿ ϺϹ ϼ  ϖ 
 
ϦϴϵϿϼ ϴ ϖ.2 – Ϡϴ ϼ ϴ ϾϿ Ϲ ϼϽ ϻϴ ϼ  

 

 
/

 

 
 

 
 

 
 

 

 
 

 

 
-1

10
 

 
-

 

 
  

 

 

  

Ϙϼ . ϻϴ ϼ ϴ 
ϸ Ͽ ϴ  ∆  + + + +   

 

ϛϛϗ 
 

      +  

 + + +     

  + + +     

ϛϣϡ > 

2 Ϲ  + +     
 

1 Ϲ  + +     
 

ϛϴ ϼ ϴ ϵ ϴ Ͻ 
ϿϹϸ ϶ϴ ϹϿ ϼ 

 Ϲ ϼ Ϲ ϼ  
Ͼ.ϻ. ϼ Ϲ ϹϷ ϻ Ͼ 

 

ϥϢ      +  

ϜϢ + +      

ϦϢ I 
       + 

     +   
 + +      

ϛϴ ϼ ϴ  
ϼ Ϲ ϼ  Ͼ.ϻ. ϼ 

Ϲ ϹϷ ϻ Ͼ 
 

ϥϢ      +  
ϜϢ + +      

ϦϢ 
       + 
     +   
 + +      

Ϙϛ < 

1 
Ϲ  

     +   

 + + +     

2 
Ϲ  

       + 

     +   
 + +      

ϛϴ ϼ ϴ ϴ  
Ϲ ϹϷ ϻϾϼ 

 
ϥϢ      +  
ϜϢ + +      
ϦϢ + +      

ϛϴ ϼ ϴ Ϧϖ 
I>>Ϧϖ ϦϢ + +      
I>Ϧϖ ϠϦϛ + +      
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