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 ᡃ  ᡃ -2 ᡃ  3 ᡃ  

ᡃ  380 /  ᡃ  ( -420-ᡃ140- 1), 3 

ᡃ  ᡃ  500 /  ( -50ᡃ0-140).  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

 ᡃ  ᡃ  -50ᡃ0-140, ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ    ᡃ  ᡃ ,   ᡃ ,   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ , ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ .   

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ .  
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ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  ᡃ .   

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ :  

1) ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ;  

2) ᡃ  ᡃ  ᡃ  ᡃ ;  

3) ᡃ  ᡃ  ᡃ   ᡃ  ᡃ    

SiminᡃTech .   
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1 ᡃ  ᡃ  ᡃ   

 

1.1 ᡃ  ᡃ   
 

 ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ , ᡃ   ᡃ , ᡃ , ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ , ᡃ  ᡃ   . .  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ( ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ ), ᡃ  ( ᡃ  

ᡃ   ᡃ  ᡃ , ᡃ   ᡃ  ᡃ ), 

ᡃ  ( ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  

ᡃ ), ᡃ  ( - ᡃ , ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ), 

ᡃ  ( ᡃ  ᡃ  ᡃ  ᡃ  — 

ᡃ  ᡃ  ᡃ  -ᡃ  ᡃ )  .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  (  1,4 ᡃ ), ᡃ  (4–ᡃ10 

ᡃ ), ᡃ  (14 ᡃ ), ᡃ  ᡃ  (18ᡃ– 20 ᡃ )  

ᡃ  ᡃ  ( ᡃ  22,ᡃ5 ᡃ ).  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  (  25 / ᡃ ), ᡃ  (25–ᡃ200 /ᡃ ) 

 ᡃ  ᡃ  ( ᡃ  200 / ᡃ ),  ᡃ  ᡃ  ᡃ  

ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ   ᡃ  ᡃ  ( ᡃ  ᡃ  ᡃ  ᡃ , 

ᡃ   ᡃ  ᡃ ), ᡃ  ᡃ  ᡃ  

( - ᡃ )  ᡃ  ᡃ  ( ᡃ  ᡃ   

ᡃ  ᡃ ). ᡃ  ᡃ  ᡃ  ( ᡃ  

ᡃ   ≥ 10 ᡃ , ᡃ  ᡃ  ᡃ  t  » 545…ᡃ565 °C  

ᡃ  D  = 200…2ᡃ500 /ᡃ ) —  ᡃ  ᡃ  (  

ᡃ  ᡃ ), ᡃ   ᡃ  ᡃ . 

ᡃ  ᡃ  ᡃ  ( ᡃ  ≥ =4ᡃ…10 ᡃ ; t  » 440 °C; D  = 35…2ᡃ00  
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/ᡃ ) ᡃ   ᡃ  ᡃ   ᡃ   ᡃ . ᡃ  

ᡃ  ᡃ  (  ᡃ  ᡃ  p  ≤ 1,4 ᡃ ; ᡃ  D  < 

35 /ᡃ ) ᡃ   ᡃ   ᡃ  ᡃ ,  ᡃ  t  » 

225.ᡃ..250 °C, ᡃ   ᡃ -  ᡃ   

ᡃ   ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ   ᡃ   ᡃ  ᡃ ,    

ᡃ , ᡃ   ᡃ  ᡃ  ᡃ  ( ᡃ , ᡃ , ᡃ  

ᡃ ). ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ , ᡃ : 1) ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ , 

-ᡃ   ᡃ  ᡃ , ᡃ  

ᡃ  ᡃ  ᡃ ; ᡃ  ᡃ  

ᡃ   ᡃ ; 2) ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  — ᡃ  

ᡃ   ᡃ  ᡃ   ᡃ  

ᡃ , ᡃ -  ᡃ  ᡃ  ᡃ   

ᡃ ; 3) ᡃ  ᡃ  ᡃ  ᡃ    ᡃ  

ᡃ .    ᡃ  (  ᡃ  ᡃ  ᡃ  ᡃ ) 

 ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  (tᡃ  = 225 °C  250 °C)ᡃ.  ᡃ  ᡃ   

ᡃ , ᡃ  ᡃ  ᡃ , ᡃ  ᡃ   

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  -ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

 ᡃ . ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ . [5]  



9 

  

1.2 ᡃ  ᡃ  ᡃ я ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , ᡃ   ᡃ  

ᡃ : ᡃ  ᡃ , ᡃ  ᡃ , 

ᡃ   ᡃ  ( ᡃ  1).  

 

 — ᡃ  ᡃ  ᡃ ;  — ᡃ  ᡃ  ᡃ ; 
 — ᡃ  ᡃ ;  — ᡃ ; 1 — ᡃ ; 2 — ᡃ  ᡃ ; 3 — 

ᡃ  ᡃ ; 4 — ᡃ  ᡃ ; 5, 6 — 1-   2-  ᡃ  ᡃ ; 7 — 

ᡃ ; 8 — ᡃ ; 9 — ᡃ   

ᡃ  1 – ᡃ  ᡃ  ( ᡃ  

ᡃ  ᡃ )  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  2 

ᡃ  ᡃ , ᡃ  ᡃ   ᡃ  ᡃ  3  

ᡃ  ᡃ  ᡃ  1,  ᡃ  ᡃ  ᡃ   ᡃ  

.  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  

Q   ᡃ  ᡃ  D , ᡃ  ᡃ   
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ᡃ  9. ᡃ   ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ( ᡃ  ᡃ ) ᡃ   ᡃ   ᡃ  Q  

ᡃ  , ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  5, 6, 

ᡃ  ᡃ  8  ᡃ  9. ᡃ    

ᡃ  D  ᡃ   ᡃ  ᡃ , ᡃ   ᡃ  5, 

6  ᡃ   ᡃ  ᡃ  t   ᡃ  ᡃ   

ᡃ  ᡃ . ᡃ  ᡃ   ᡃ  W  ᡃ   

ᡃ  ᡃ  8,  ᡃ  ᡃ   ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  ᡃ  

 ᡃ   ᡃ  ᡃ  4. ᡃ   ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  D ᡃ . 

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  Q , ᡃ   ᡃ  

ᡃ   ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  D ᡃ ,  ᡃ    ᡃ  t ᡃ . 

ᡃ   ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  D ᡃ . ᡃ , ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ ,   ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ , ᡃ  ᡃ   ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ ). ᡃ  ᡃ  ᡃ  ᡃ  

t  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  D ᡃ   ᡃ  7. ᡃ  ᡃ  ᡃ    ᡃ   

ᡃ  ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  D   ᡃ  

( ᡃ )  ᡃ  ᡃ  D   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  Q , . . ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  
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D   ᡃ  ᡃ  p   t  ᡃ  ᡃ   ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ : ᡃ  ᡃ   ᡃ  

ᡃ  , ᡃ   ᡃ  ᡃ  ᡃ  S , ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ   ᡃ  ᡃ . 

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ    ᡃ  ᡃ   ᡃ  ᡃ , ᡃ  

ᡃ   ᡃ  ᡃ , ᡃ   ᡃ  ᡃ  ᡃ , 

ᡃ   ᡃ  ᡃ , ᡃ  ᡃ  ᡃ , ᡃ  

ᡃ  ᡃ   . .  ᡃ  ᡃ ,  ᡃ  ᡃ   ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

 ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ( ᡃ  1.ᡃ2).   

 

ᡃ  1.2 – ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ   ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ   ᡃ ,  ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ   ᡃ  ᡃ , ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . 
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ᡃ , ᡃ  ᡃ  ᡃ   ᡃ  ( ᡃ  ᡃ )  

ᡃ   ᡃ  ᡃ  ᡃ  D      ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  2  ᡃ  ᡃ  ᡃ  ᡃ ; 

ᡃ  ᡃ   ᡃ  D ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

 t ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  D   

ᡃ   ᡃ  S ; ᡃ  ᡃ  ᡃ  D ᡃ , ᡃ  ᡃ  

ᡃ   ᡃ   ᡃ  ᡃ  , ᡃ  ᡃ  ᡃ  

( ᡃ )  ᡃ   ᡃ  p   ᡃ  t  ᡃ  

ᡃ   . .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , ᡃ   ᡃ  

ᡃ  ᡃ  W , ᡃ  ᡃ   ᡃ  , ᡃ  ᡃ  , 

ᡃ  p   .ᡃ, ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ( ᡃ  ᡃ   ᡃ  1.2ᡃ) ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ ,  ᡃ  ᡃ  

( ᡃ  ᡃ ) ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  

 ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ , ᡃ  ᡃ   ᡃ  

ᡃ   ᡃ  ᡃ  ( ᡃ )  ᡃ  ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ( ᡃ  ᡃ  ᡃ  ᡃ ) ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ,  

ᡃ  ᡃ   ᡃ   ᡃ  ᡃ ,  ᡃ  

ᡃ   ᡃ   ᡃ , ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ . ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  
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ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ ,  ᡃ    

ᡃ  ᡃ  ᡃ ,  ᡃ   ᡃ ,  

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  ᡃ   

ᡃ  ᡃ . ᡃ  ᡃ ,  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ  1). 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  1.3ᡃ. 

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ , ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  D   

ᡃ  p   t ᡃ .  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ  

ᡃ ),  ᡃ  ᡃ   ᡃ  ᡃ  , ᡃ  ᡃ    

ᡃ   ᡃ .  

 

 — ᡃ  ᡃ ;  — ᡃ ;  — ᡃ  

ᡃ ;  — ᡃ ;  — ᡃ  ᡃ   

ᡃ  1.3 – ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ ,  ᡃ  ᡃ   ᡃ  
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(Dᡃ  = consᡃt;  = consᡃt;  = consᡃt; S  = consᡃt). ᡃ , ᡃ   

ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ( ᡃ  ᡃ  ᡃ  ᡃ ). 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ ), ᡃ  

ᡃ    ᡃ , ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ    ᡃ .  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  Q , ᡃ  ᡃ  ᡃ  

. ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ ), 

ᡃ   ᡃ   ᡃ  Q .  ᡃ  ᡃ  ᡃ  ᡃ   

 ᡃ  Q ,   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

( ᡃ  ᡃ )  ᡃ  Q .  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  S , ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   ᡃ . 

ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  ( Sᡃ ), ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  Q .  

ᡃ  ᡃ  ( ᡃ ,   S ᡃ ) ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  (Dᡃ , ᡃ )  ᡃ   ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  , ᡃ  ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ( ᡃ ), ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  W . ᡃ   ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ , . . 

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ ), ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  D ᡃ . ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  — -ᡃ  
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ᡃ ,  ᡃ   ᡃ  ᡃ  ᡃ  (  ᡃ   

ᡃ ) ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ( , t ᡃ ), ᡃ  ᡃ  ᡃ   ᡃ   

ᡃ  D ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ ,  ᡃ   ᡃ   ᡃ  

( ᡃ , ᡃ ) ᡃ ,  ᡃ ,  ᡃ  ᡃ  

( ᡃ , ᡃ  « ᡃ  — ᡃ »  ᡃ  ᡃ  ᡃ ). 

 ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ , 

ᡃ   ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ( ᡃ ), ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ( ᡃ ) ᡃ . ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ : ᡃ  ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ  ( ᡃ  ᡃ  ᡃ  ᡃ ). ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ ,  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ    ᡃ  ᡃ  

( ᡃ  ᡃ , ᡃ  ᡃ , ᡃ  ᡃ   

ᡃ  ᡃ ).  [10ᡃ]  

 

1.3 ᡃ  ᡃ   500-ᡃ140  

 

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ :  

1) ᡃ   ᡃ  ᡃ  ᡃ ,   ᡃ  ᡃ  

 ᡃ  ᡃ  ᡃ ;  

2) ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ ;   

3) ᡃ  ᡃ  ᡃ  ᡃ ;   

4) ᡃ  ᡃ  ᡃ   ᡃ  ᡃ .  
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ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ,  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ   ᡃ   ᡃ  

 ᡃ  ᡃ   ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ , ᡃ   ᡃ  

ᡃ  ᡃ   .ᡃ ..  ᡃ  ᡃ  ᡃ   ᡃ -2  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  99ᡃ%, 

ᡃ   ᡃ  ᡃ  ᡃ   ᡃ ,    ᡃ  ᡃ  

- ᡃ  ᡃ  ᡃ  ᡃ .   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ ,  

ᡃ   ᡃ  ᡃ   ᡃ  ᡃ .  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ .  

 

1.4 ᡃ  ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  « ᡃ  ᡃ » ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ . ᡃ  

ᡃ   ᡃ  ᡃ   ᡃ   ᡃ  ᡃ  

ᡃ ,  ᡃ  ᡃ  ᡃ ,   ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ , ᡃ   ᡃ  ᡃ   ᡃ - 

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , ᡃ , 

ᡃ   ᡃ .  

ᡃ  - ᡃ   « ᡃ » ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  . .ᡃ . ᡃ  ᡃ  
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ᡃ  ᡃ . ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ , . .ᡃ . ᡃ  . ᡃ .  

 ᡃ  ᡃ  . ᡃ .,  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ   

ᡃ   ᡃ  « ᡃ » ᡃ  ᡃ . ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  " ᡃ " ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ  ᡃ   « ᡃ »  2012-ᡃ2013   ᡃ  -4ᡃ0-1 

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

   ᡃ  ᡃ  ᡃ   " ᡃ ".  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ  1.4ᡃ) ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ , ᡃ   

ᡃ  ᡃ ,  ᡃ   ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ   ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ    ᡃ ,    

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ .  ᡃ  ᡃ  

ᡃ  ᡃ  - ᡃ  ᡃ  ᡃ  ᡃ ,  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  (  ᡃ , ᡃ   ᡃ  
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ᡃ ),   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ :  

1) - ᡃ ;  

2) -ᡃ  ᡃ ;  

3) ᡃ  ᡃ   ᡃ  ᡃ  ᡃ ;  

4) ᡃ  ᡃ  ᡃ ;  

5) ᡃ  ᡃ   ᡃ  ᡃ  ᡃ .  

 

ᡃ  1.4 – ᡃ  ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ :  

1) ᡃ  ᡃ   ᡃ , ᡃ  ᡃ ;  

2) ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ ;  

3) ᡃ  ᡃ  - ᡃ  ᡃ : 

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ ;  

4) ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ;  
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5) ᡃ  ᡃ  ᡃ  2 – 5 ᡃ .  

ᡃ  — ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ . 

ᡃ  ( ᡃ  1.ᡃ5) ᡃ , ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ . ᡃ   ᡃ : 

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ ,  ᡃ  –  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

 ᡃ  ᡃ  ᡃ   ᡃ  ᡃ .  

 

ᡃ  1.5 – ᡃ  ᡃ   ᡃ   

 

 ᡃ  ᡃ  ᡃ  ᡃ ,  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

( ᡃ  1.6ᡃ).  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ .  
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ᡃ  1.6 –  ᡃ  ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ , ᡃ , ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . 

 ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ , ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ   ᡃ   ᡃ  ᡃ . ᡃ   

ᡃ  -4ᡃ0-1 ( ᡃ  ᡃ ), -42ᡃ0-140-5 ( ᡃ  -ᡃ5), ᡃ  -

3ᡃ8-1 ( ᡃ  -ᡃ2), ,  ᡃ ,   500ᡃ-140 ᡃ  ᡃ  

ᡃ , ᡃ  ё ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ .   
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1.5 ᡃ   ᡃ  1  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  -ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ .  
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2 ᡃ я ᡃ  ᡃ   

 

2.1 ᡃ  ᡃ я  ᡃ я ᡃ  ᡃ  
ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ ,   ᡃ  

ᡃ   ᡃ  ᡃ , ᡃ   ᡃ  2.ᡃ1, 2.2  

ᡃ  2.1 – ᡃ  ᡃ    

 
ᡃ  2.2 – ᡃ  ᡃ   

№  ᡃ   ᡃ   

1  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ   
ᡃ    

2  - ᡃ   ᡃ  ᡃ , ᡃ  
ᡃ   

3  ᡃ  ᡃ   ᡃ   ᡃ  ᡃ  ᡃ , 
ᡃ  ᡃ   

4  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ , 
ᡃ  ᡃ   

5  ᡃ  ᡃ   ᡃ   ᡃ  ᡃ , ᡃ  
ᡃ   

6  ᡃ  ᡃ   ᡃ   ᡃ  ᡃ   ᡃ   

№  ᡃ   ᡃ   

1  ᡃ  ᡃ  ᡃ   500 /ᡃ   

2  ᡃ  ᡃ  ᡃ   12   

3  ᡃ  ᡃ  ᡃ   565  ℃  
4  ᡃ  ᡃ   18ᡃ04 /ᡃ   

5  ᡃ  ᡃ  ᡃ   0,7ᡃ738 3ᡃ/   

6  ᡃ  ᡃ   14,ᡃ0119 /ᡃ   

7  ᡃ   ᡃ  ᡃ   13ᡃ,8   
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ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ .   

 

2.2 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   
 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ , ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ( ᡃ ).  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ .   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ :   

1) ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ ;   

2) ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ , ᡃ  

 ᡃ  ᡃ  ᡃ  ᡃ .   

ᡃ  ᡃ , ᡃ  ᡃ   ᡃ   ᡃ  

ᡃ  ᡃ   ᡃ , ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ ; ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  

ᡃ    ᡃ ,   ᡃ   ᡃ  ᡃ . 

[1ᡃ6]  
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2.3 ᡃ я ᡃ  ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ( ᡃ ) ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ   ᡃ  2.ᡃ1.  

 

ᡃ  2.1 – ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   
500-ᡃ140  

 

 ᡃ  ᡃ  ᡃ ,  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ : ᡃ  ᡃ ; ᡃ ; 

ᡃ  ᡃ   ᡃ  ᡃ  ( ᡃ , ᡃ , 

ᡃ  ᡃ )  ᡃ  ᡃ  ᡃ  ᡃ  
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ᡃ   ᡃ  ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ .  

 

2.4 ᡃ  ᡃ  ᡃ   
 

 ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ( ᡃ  ᡃ ,  ᡃ , ᡃ  

ᡃ  ᡃ   . .)  ᡃ , ᡃ   

ᡃ  ᡃ   ᡃ , ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ :  

1) ᡃ  ᡃ  ᡃ ;   

2) ᡃ  ᡃ ;   

3) ᡃ  ᡃ .   

 ᡃ   ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ .  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ , ᡃ   ᡃ  ᡃ .  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ , ᡃ   

ᡃ   ᡃ  ᡃ .  

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ   ᡃ  RGTᡃF 2 ID  S+S 

Regelteᡃchnik ( ᡃ  2.ᡃ2),  ᡃ  ᡃ  RGᡃTF 2 ID ᡃ  

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  – ᡃ  ᡃ , 

ᡃ  ᡃ . ᡃ  ᡃ  RGᡃTF 2 ID ᡃ  

ᡃ  ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ   -35  +6ᡃ00 °C ( ᡃ  ᡃ   -1ᡃ00  
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+7ᡃ50 °Cᡃ).  ᡃ   ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ .  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ .   

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  - ᡃ  

ᡃ , ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ ,  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ , ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  - 

ᡃ  ᡃ  IP5ᡃ4, ᡃ  ᡃ  III ( ᡃ  IP65ᡃ).  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ ,  ᡃ  

ᡃ ё  ᡃ  ᡃ .  

 

ᡃ  2.2 – ᡃ  ᡃ   ᡃ   ᡃ  
RGᡃTF 2 ID  S+S Regeltᡃechnik  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  « -ᡃ » ( ᡃ  2.ᡃ3). ᡃ  
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ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  (-10ᡃ1,325 ᡃ ). 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ,  ᡃ  

 ᡃ  ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ ,   ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ   ᡃ   ᡃ   ᡃ  ᡃ  

ᡃ . ᡃ   ᡃ  ᡃ   ᡃ   

ᡃ  ᡃ  ᡃ   -  -80  +25ᡃ0° ,  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ   +70ᡃ0° ,   ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ . ᡃ  ᡃ   

  4-2ᡃ0  + HAᡃRT  ᡃ  DD. ᡃ  ᡃ  ᡃ   40 

ᡃ ,  ᡃ   ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  IPᡃ65, IP6ᡃ8.  

 

ᡃ  2.3 – ᡃ   ᡃ  ᡃ  ᡃ  « -ᡃ
»  
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    ᡃ  ᡃ  ᡃ  ᡃ  ᡃ -

 -ᡃ  200 ( ᡃ  2.4ᡃ)  ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ .  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ :  

1) ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ ;  

2) ᡃ  ᡃ   ᡃ ;  

3) ᡃ  ᡃ  ᡃ ;  

4) ᡃ  ᡃ   ᡃ  ᡃ ;  

5) ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   ᡃ  

ᡃ ;  

6) ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ ,  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ ;  

7) ᡃ  ᡃ  ᡃ  ᡃ .  

ᡃ   ᡃ  ᡃ  ᡃ ,  ᡃ   

ᡃ  ᡃ  ᡃ   ᡃ . ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  

ᡃ  ᡃ , ᡃ , ᡃ  ᡃ  ( ᡃ  RS-4ᡃ85  ᡃ  

ᡃ  Modᡃbus RTUᡃ) ᡃ  ᡃ  ᡃ   ᡃ . 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ ; ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ    ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   ᡃ   
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ᡃ  2.4 – ᡃ  ᡃ   ᡃ   

 
ᡃ  ᡃ  ᡃ  25 ᡃ , ᡃ  ᡃ  ᡃ  

-6ᡃ0°   +50ᡃ0°  (  ᡃ ). ᡃ  ᡃ  ᡃ  ᡃ :   

1) ᡃ  ᡃ  4-ᡃ20  + HARᡃT ( ᡃ )  

2) ᡃ   

3) ᡃ  - ᡃ  " ᡃ  ᡃ "  " ᡃ "  

4) ᡃ   10ᡃ00   

5) ᡃ  Modbᡃus RTU  ᡃ  RS-4ᡃ85  USB  

 

 ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  -4ᡃ - 1 

( ᡃ  2.ᡃ5). ᡃ  -4ᡃ - 1 ᡃ   ᡃ  

ᡃ  ᡃ   ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ  -4ᡃ - 1 ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ . ᡃ  ᡃ  -4ᡃ - 1  ᡃ  

ᡃ  ᡃ , ᡃ  ᡃ  ᡃ   
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ᡃ  ᡃ  ᡃ . ᡃ  -4ᡃ - 1 ᡃ  ᡃ  

ᡃ  160 .   

 

ᡃ  2.5 – ᡃ  -4ᡃ - 1  

ᡃ  ᡃ  ᡃ  ᡃ  BVᡃ300 ( ᡃ  2.ᡃ6)  

ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ   ᡃ   ᡃ ,  ᡃ  

ᡃ  ᡃ , ᡃ ,  ᡃ .  ᡃ  

ᡃ   ᡃ  ᡃ   ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ .  ᡃ : ᡃ  

ᡃ  ᡃ , ᡃ    ᡃ  ᡃ , ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  - ᡃ  ᡃ   

ᡃ   ᡃ  ᡃ , ᡃ  ᡃ  ᡃ .  
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ᡃ  2.6 – ᡃ  ᡃ   BV 300  

 

ᡃ   ᡃ  ᡃ  ᡃ  AUMᡃA SA 

( ᡃ  2.ᡃ7). ᡃ   ᡃ  ᡃ  ᡃ  

AUMᡃA SA. ᡃ  ᡃ  IP 68. ᡃ   ᡃ   C5  ᡃ  

 EN ISO 12944ᡃ-2.   

ᡃ  AUMᡃA ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  DCᡃS. 

 ᡃ   ᡃ   ᡃ  ᡃ  AMEᡃxC  ACEᡃxC. 

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ .  

 

ᡃ  2.7 – ᡃ  AUᡃMA SA  
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 ᡃ  ᡃ  ᡃ  ᡃ :  

1) ᡃ   ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  CDᡃT. ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  

 ᡃ  ᡃ   ᡃ  ᡃ  Bluetoᡃoth.   

2) ᡃ  ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ ; ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ .   

3) ᡃ   DCS ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  - ᡃ - , ᡃ  ᡃ  ᡃ  

ᡃ . ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  ᡃ .   

4) ᡃ  AUMA ᡃ  ᡃ   ᡃ .  

ᡃ  ᡃ : ᡃ  / ᡃ .  

ᡃ  ~ (Bᡃ): 220 - 500 , 50 - 60 .  

ᡃ  ᡃ : IP 68.  

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  Andᡃritz ASP 

( ᡃ  2.8ᡃ). ᡃ   ᡃ  ᡃ . ᡃ  ᡃ   

ᡃ  ᡃ . ᡃ   ᡃ  90 %, ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  

Andᡃritz ASP ᡃ  ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ  ᡃ  ( ᡃ , ᡃ   ᡃ  ᡃ  

ᡃ ).  

ᡃ  ᡃ  ᡃ  ᡃ :380 ; 3 000 ; 6 000 

; 10 000 ; 13 800   
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ᡃ  2.8 - ᡃ  Andᡃritz  

 

2.5 ᡃ   ᡃ  2  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  
 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ    ᡃ  

ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  
ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ .  
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3 ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ я  

 

3.1 ᡃ  ᡃ -  ᡃ  ᡃ  
ᡃ     

 

ᡃ  ᡃ  ᡃ -  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ .  

 ᡃ  ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ .  ᡃ  ᡃ  ᡃ   ᡃ  – ᡃ  

ᡃ , ᡃ   ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ , ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  ᡃ ,  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ .  

 ᡃ  ᡃ  - ᡃ  ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ   ᡃ  3.1ᡃ.  

 

 

 

 

 

 

 

ᡃ  3.1 - ᡃ  – ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ   

    

   

   

U, B  

U, B  

n, /   
   

,   
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3.2 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

– ᡃ  ᡃ   

 

 ᡃ  ᡃ  ᡃ   ᡃ  ᡃ , ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ   W(pᡃ).  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ :  

)(

)(
)(

pA

pB
pW 

  
 

 ᡃ  ᡃ  ᡃ  ᡃ  – ᡃ  (ᡃ ),   

ᡃ  – ᡃ  ᡃ  ᡃ  (ᡃ ).  

 ᡃ   ᡃ  ᡃ  ᡃ  – ᡃ  

ᡃ .  

ᡃ  – ᡃ  ᡃ  ( ᡃ ,  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ ).  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ :  

)1(
)(




Трр
к

pW
  
 

  – ᡃ  ᡃ  ᡃ ;  

  – ᡃ   ᡃ .  

 ᡃ  ᡃ :  

=ᡃ5, =4,ᡃ5, ᡃ   

 

 

 ᡃ  – ᡃ  ᡃ  1-ᡃ  ᡃ  ( ᡃ ,  ᡃ   

ᡃ  ᡃ -  ᡃ  ᡃ  ᡃ   ᡃ ,  

ᡃ  ᡃ )  

 

 W1 p( )
5

p 4.5p 1( )
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ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ :  

1
)(



Тр
к

pW  

  – ᡃ  ᡃ  ᡃ ;  

  – ᡃ   ᡃ .  

 ᡃ  ᡃ :  

=1ᡃ,2, =0ᡃ,2, ᡃ   

 

 

ᡃ  ᡃ  - ᡃ  ᡃ  1-ᡃ  ᡃ .   

 ᡃ  ᡃ  ᡃ :  

=0ᡃ,1, =0ᡃ,07, ᡃ   

 

  

ᡃ  ᡃ  ( ᡃ ) – ᡃ  ᡃ  1-ᡃ  ᡃ .  

 ᡃ  ᡃ  ᡃ :  

=0ᡃ,83, =0ᡃ,12 ᡃ   

 
 

 

3.3 ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  
ᡃ  ᡃ  я ᡃ   ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  3.2  

 

 

 

 

 

W2 p( )
1.1

0.12p 1


W3 p( )
0.1

0.07p 1


W4 p( )
0.83

0.12p 1
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ᡃ  3.2 – ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ   W5(ᡃp) ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  W1(pᡃ), W2(pᡃ), W3(pᡃ).  

 
 

 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ( ᡃ  3.3ᡃ)  

 

 

 

 

 

 

ᡃ  3.3 – ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   

 

 W5 p( ) W1 p( ) W2 p( ) W3 p( )
.55

p 4.5p 1( ) .12p 1( ) 7. 10
-2

 p 1 


W1(p)  W2(p)  

W4(p)  

W3(p)  

W5(p)  

W4(p)  
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 ᡃ   ᡃ   W5(ᡃp)  W4(ᡃp) ᡃ  ᡃ  – 

ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ :  

 

  

ᡃ  ᡃ  ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  ᡃ   W (ᡃp) ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  W1(pᡃ), W2(pᡃ), W3(pᡃ), 

W4(pᡃ).  

 

 

 

 

 

 

 
  3.4 ᡃ  ᡃ  ᡃ  ᡃ     SiminᡃTech  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  SimInᡃTech – ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ , ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  Matᡃlab 

SimuLᡃink, Dymᡃola (Dassᡃault), AMEᡃSim (Siemᡃens), SCᡃADE (Esteᡃrel)  ᡃ .  

ᡃ  ᡃ   SiminᡃTech   ᡃ ,   ᡃ  

ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ .  ᡃ  

ᡃ  ᡃ   ᡃ , ᡃ  ᡃ   ᡃ   ᡃ   

ᡃ . ᡃ   ᡃ  ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ , 

Wob p( ) simplify 5500.
3. p 25.

1134.p
5

 35352.p
4

 356550.p
3

 1202500.p
2

 250000.p 114125.


Wx p( ) W1 p( ) W2 p( ) W3 p( ) W4 p( )
.4565

p 4.5p 1( ) .12p 1( )
2

7. 10
-2

 p 1 


Wx p( ) simplify
57062.500000000000000

p 9. p 2.( ) 3. p 25.( )
2

7. p 100.( )
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ᡃ  ᡃ  ᡃ , ᡃ  ᡃ . ᡃ  ᡃ  – 

ᡃ  ᡃ  ᡃ   ᡃ ,  ᡃ  ᡃ  ᡃ   

ᡃ   ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ    

ᡃ  ᡃ  ᡃ .  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ( ᡃ  3.ᡃ4).   

 

ᡃ  3.4 – ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ , ᡃ   ᡃ  ᡃ  

ᡃ : ᡃ  ᡃ   ᡃ  ᡃ . ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ : ᡃ  ᡃ   ᡃ   ᡃ , 

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ , ᡃ  ᡃ . 

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ , 

ᡃ   ᡃ  ᡃ .  
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  3.5 ᡃ  ᡃ  ᡃ  ᡃ    ᡃ   SiminᡃTech  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ : ᡃ  ᡃ  ᡃ , ᡃ  

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ   ᡃ .  

 ᡃ  ᡃ  ᡃ  ( ᡃ  3.5ᡃ) ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  

ᡃ  ᡃ  1- ᡃ  ᡃ   0- ᡃ .  

 

ᡃ  3.5 – ᡃ  ᡃ  ᡃ   

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ( ᡃ  3.ᡃ6). ᡃ  ᡃ  ᡃ  1- ᡃ  

ᡃ   0- ᡃ .  
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ᡃ  3.6 – ᡃ  ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ . ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ    ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ( ᡃ  3.ᡃ7).  

 

ᡃ  3.7 – ᡃ  ᡃ  ᡃ   

  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ   ᡃ   ᡃ .  
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3.6 ᡃ  ᡃ  ᡃ я ᡃ   

 

 ᡃ  ᡃ   ᡃ  ᡃ  ᡃ , ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ   ᡃ  ᡃ  

 ᡃ  ᡃ  ᡃ ,   ᡃ  ᡃ   

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ    

ᡃ  ᡃ  -ᡃ  ᡃ  ᡃ  ( ᡃ  3.ᡃ8).  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ , ᡃ   ᡃ  

ᡃ  ᡃ .  

 

ᡃ  3.8 – ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ ,  ᡃ  ᡃ   ᡃ  ᡃ   

ᡃ   ᡃ  ᡃ ,     ᡃ  ( ᡃ  3.ᡃ9).   
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ᡃ  3.9 – ᡃ  ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ  ᡃ  ᡃ .  

 

3.7 ᡃ  ᡃ  ᡃ     
 

 ᡃ  ᡃ  ᡃ ,  ᡃ  ᡃ .  

ᡃ  ᡃ   ᡃ  « ᡃ  ᡃ » ᡃ  ᡃ  

ᡃ . ᡃ  ᡃ  ᡃ  ᡃ ,  ᡃ   

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ ,  ᡃ  ᡃ . ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  ᡃ .  

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

 ᡃ  120ᡃ00 /ᡃ  2     ᡃ   ᡃ  ᡃ  
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ᡃ  ᡃ   ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  560 ℃, ч  е еᡃчи е  ᡃ ю 

ᡃ  ᡃ  (Ри ᡃ  3.1ᡃ0).  

 

 

ᡃ  3.1ᡃ0 – ᡃ  ᡃ   

 

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ ,  ᡃ    ᡃ  

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ .  

 

3.8 ᡃ   ᡃ  3  

 

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ , ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   SiminTᡃech.  
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ᡃ   

 ᡃ    ᡃ  ᡃ  ᡃ  

-ᡃ  ᡃ , ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ .  

ᡃ   ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ  

 ᡃ   ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ .  

 ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ , 

ᡃ  ᡃ  ᡃ , ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ ,  ᡃ   ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ .  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ   ᡃ  ᡃ  549 ℃    ᡃ  ᡃ  ᡃ  56ᡃ5℃, 

ᡃ  ᡃ  ᡃ  ᡃ   ᡃ   11ᡃ,8    

ᡃ  12ᡃ,2 ᡃ ,  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ .  

ᡃ  ᡃ  ᡃ  ᡃ  ᡃ   ᡃ  

ᡃ  ᡃ . ᡃ  ᡃ   HMI ( -ᡃ

 ᡃ )  ᡃ   SiminᡃTech . ᡃ  ᡃ   

ᡃ  ᡃ  ᡃ    ᡃ . ᡃ  ᡃ  

ᡃ ,  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  ᡃ . ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ .  
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ᡃ  ᡃ  ᡃ   

1 ᡃ , .ᡃ , ᡃ  ᡃ  ᡃ   ᡃ : 

ᡃ . ᡃ  / .ᡃ . ᡃ , .ᡃ . ᡃ , .ᡃ . ᡃ . – ᡃ : 

ᡃ , 19ᡃ82. – 320 .  

2 ᡃ , .ᡃ . ᡃ  ᡃ : ᡃ .  ᡃ  / .ᡃ . 

ᡃ . – 3-  ᡃ ., ᡃ .  ᡃ . – ᡃ : - ᡃ , 19ᡃ91. 

240 .  

3 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ   ᡃ  / .ᡃ . 

ᡃ . – ᡃ : ᡃ , 19ᡃ79. – 376 .  

4 ᡃ , . ᡃ . ᡃ  ᡃ  ᡃ  ᡃ   

  ᡃ : ᡃ  ᡃ  / . ᡃ . ᡃ . – ᡃ : -ᡃ  ᡃ  

ᡃ  ᡃ , 20ᡃ12. – 200 .  

5 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ : ᡃ . 

ᡃ  / .ᡃ . ᡃ , . ᡃ . ᡃ . – ᡃ : ᡃ , 201ᡃ7. – 

186 .  

6 ᡃ , .ᡃ . ᡃ   ᡃ  ᡃ   ᡃ  

ᡃ : ᡃ   ᡃ   ᡃ  « ᡃ » / 

. . ᡃ . – ᡃ : ᡃ , 19ᡃ88. — 264 .  

7 ᡃ , . ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ  ᡃ  / . ᡃ . ᡃ , . ᡃ . ᡃ , . ᡃ . 

ᡃ , .ᡃ . ᡃ , .ᡃ . ᡃ . – ᡃ :  ᡃ , 20ᡃ07. – 

29 .  

8 ᡃ , .ᡃ .  MATᡃLAB  6. X : ᡃ  ᡃ  ᡃ  / 

.ᡃ . ᡃ . – - ᡃ , ᡃ  – ᡃ , 200ᡃ4. – 672 .  

9 ᡃ , .ᡃ . ᡃ  MathᡃCad 11 / .ᡃ . ᡃ . – -

ᡃ : ᡃ  – ᡃ , 20ᡃ03. – 560 .  

10 ᡃ , . ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  / . . ᡃ . – ᡃ : ᡃ , 198ᡃ5.— 28ᡃ0 .  
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11 ᡃ , . ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  / .ᡃ . ᡃ , . ᡃ . ᡃ . – ᡃ : ᡃ , 19ᡃ70. – 

280 .  

12 ᡃ   2  [ ᡃ  ᡃ ]. – ᡃ  ᡃ   

https://sibgenco.ru/about/company/generation/krasnoyarskaya-tets-2/ 

13 ᡃ , .ᡃ . ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  / .ᡃ . ᡃ .  –  ᡃ : ᡃ , 19ᡃ66. – 279 .  

14 ᡃ , .ᡃ . ᡃ  ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ : ᡃ . ᡃ   ᡃ  / .ᡃ . ᡃ , .ᡃ . ᡃ . – ᡃ : 

ᡃ . .ᡃ, 19ᡃ88. – 256 c.  

15 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ  ᡃ  ᡃ   ᡃ  ᡃ  

ᡃ  / .ᡃ . ᡃ  // ᡃ . - 20ᡃ02. - №10ᡃ. – .22ᡃ-25.  

16 ᡃ , . ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  

ᡃ : ᡃ . ᡃ  / . ᡃ . ᡃ . – ᡃ : ᡃ , 

19ᡃ81. – 362 .  

17 ᡃ , . ᡃ . ᡃ   ᡃ : ᡃ . ᡃ  / .ᡃ . ᡃ , 

.ᡃ . ᡃ . – ᡃ : ᡃ , 20ᡃ03. – 47 .  

18 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ  ᡃ  / .ᡃ . ᡃ , 

.ᡃ . ᡃ , .ᡃ . ᡃ . – ᡃ : ᡃ , 19ᡃ84. – 272 .  

19 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ  ᡃ : 

ᡃ   ᡃ  / .ᡃ . ᡃ , .ᡃ . ᡃ . – ᡃ : 

ᡃ , 19ᡃ88. – 52ᡃ8 .  

20  4.2-0ᡃ7-2014 ᡃ  ᡃ  ᡃ . ᡃ  ᡃ   

ᡃ , ᡃ   ᡃ  ᡃ  ᡃ  

ᡃ . – ᡃ :  ᡃ , 20ᡃ14. – 60 .  

21 ᡃ , .ᡃ . ᡃ  ᡃ  / .ᡃ . ᡃ , .ᡃ . 

ᡃ , .ᡃ . ᡃ . – ᡃ : ᡃ  ᡃ  

ᡃ , 195ᡃ9. – 488 .  

https://sibgenco.ru/about/company/generation/krasnoyarskaya-tets-2/
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22 ᡃ  ᡃ  ᡃ  ᡃ : ᡃ , ᡃ  ᡃ  

[ ᡃ  ᡃ ]. – ᡃ  ᡃ :  https://kotle.ru/parovye-

kotly/kotel-bkz 

23 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ : ᡃ  ᡃ  / 

.ᡃ . ᡃ , .ᡃ . ᡃ . – ᡃ : ᡃ , 19ᡃ89. – 256 .   

24 ᡃ , .ᡃ . ᡃ  ᡃ  ᡃ  ᡃ   

ᡃ  ᡃ  / .ᡃ . ᡃ  // ᡃ . 200ᡃ3. - №8. – .39ᡃ-43.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://kotle.ru/parovye-kotly/kotel-bkz
https://kotle.ru/parovye-kotly/kotel-bkz
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ᡃ     
initialiᡃzation  

Controlᡃ_ZV=1;  

Controlᡃ_ZG=1;  

Controlᡃ_ZT=1;  

Controlᡃ_ZP=1;  

Controlᡃ_ZW=1;  

Controlᡃ_K=0;  

Controlᡃ_G=0;  

Controlᡃ_NV=0;  

Controlᡃ_NP=0;  

Controlᡃ_NW=0;  

Controlᡃ_NT=0;  

Param_Pᡃpot=0;  

Param_Tstᡃeam=18;  

end  

Plot.Yvalue=Pᡃaram_Tsteam;  

Plot.Xvalᡃue=Time;  

Plot1.Yvalueᡃ=Param_Ppot;  

Plot1.Xvalᡃue=Time;  

TextLabel9.Text=roundsᡃtep(Param_Tsteam,1);  

TextLabel11.Text=rounᡃdstep(Param_Pgas,1);  

TextLabel13.Text=rounᡃdstep(Param_Ppot,1);  

TextLabel15.Text=rounᡃdstep(Param_Pair,1);  

TextLabel17.Text=rounᡃdstep(Param_Poil,1);  

if(Controlᡃ_K=1)then  

begᡃin  

Rectangle.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Rectangle.Cᡃolor=255;  
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end  

if(Controlᡃ_NO=1)then  

begᡃin  

FillEllipse2.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse2ᡃ.Color=255;  

end  

if(Controlᡃ_NP=1)then  

begᡃin  

FillEllipse4.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse4ᡃ.Color=255;  

end  

if(Controlᡃ_NW=1)then  

begᡃin  

FillEllipse3.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse3ᡃ.Color=255;  

end  

if(Controlᡃ_NV=1)then  

begᡃin  

FillEllipse.Cᡃolor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse.ᡃColor=255;  

end  

if(Controlᡃ_NT=1)then  
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begᡃin  

FillEllipse5.ᡃColor=65280;  

end  

elsᡃe  

begᡃin  

FillEllipse5ᡃ.Color=255;  

end  

if(Controlᡃ_ZP=1)then  

begᡃin  

Polygon4.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon4.Cᡃolor=255;  

end  

if(Controlᡃ_ZW=1)then  

begᡃin  

Polygon2.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon2.Cᡃolor=255;  

end  

if(Controlᡃ_ZG=1)then  

begᡃin  

Polygon.Colᡃor=65280;  

end  

elsᡃe  

begᡃin  

Polygon.Cᡃolor=255;  

end  

if(Controlᡃ_ZT=1)then  

begᡃin  
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Polygon3.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon3.Cᡃolor=255;  

end  

if(Controlᡃ_ZV=1)then  

begᡃin  

Polygon1.Coᡃlor=65280;  

end  

elsᡃe  

begᡃin  

Polygon1.Cᡃolor=255;  

end  

if(button.dowᡃn=true)then  

begᡃin  

if(Param_Stateair>1)then  

begᡃin  

Controlᡃ_NV=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NV=1;  

end  

if(Param_Statepot>1)then  

begᡃin  

Controlᡃ_NP=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NP=1;  

end  

if(Param_Statewater>1)then  

begᡃin  
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Controlᡃ_NW=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NW=1;  

end  

if(Param_Stateoil>1)then  

begᡃin  

Controlᡃ_NT=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_NT=1;  

end  

if(Param_Tsteam>200)then  

begᡃin  

Controlᡃ_G=1;  

end  

elsᡃe  

begᡃin  

Controlᡃ_G=0;  

end  

if(Param_Tsteam<550)then  

begᡃin  

Controlᡃ_K=1;  

Controlᡃ_ZT=0;  

Controlᡃ_ZV=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_K=0;  

Controlᡃ_ZT=1;  

Controlᡃ_ZV=1;  

end  
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if(Param_Pgas>12000)then  

begᡃin  

Controlᡃ_ZG=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZG=1;  

end  

if(Param_Tsteam<100)then  

begᡃin  

Controlᡃ_ZW=1;  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZW=0;  

end  

if(Param_Ppot>12000)then  

begᡃin  

Controlᡃ_ZP=0;  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZP=1;  

end  

end  

elsᡃe  

begᡃin  

Controlᡃ_ZV=1;  

Controlᡃ_ZG=1;  

Controlᡃ_ZT=1;  

Controlᡃ_ZP=1;  

Controlᡃ_ZW=1;  

Controlᡃ_K=0;  

Controlᡃ_G=0;  
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Controlᡃ_NV=0;  

Controlᡃ_NP=0;  

Controlᡃ_NW=0;  

Controlᡃ_NT=0;  

Param_Pᡃpot=0;  

Param_Tstᡃeam=18;  

end  
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