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      2-3      
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        (   
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3   
 

3.1    
 

 : 

  Q=24 / ; 

  Dc =  ; 

  D =  . 
   28 /      

n=540 / .   ,    ,   

   24 /   , / .: 

 = ∙ = .  

 

  ,  − : 
 ω = π∙

                                                   (3.1) 

 ω = , ∙ , = ,  

 

  , : 

 Dc = Dc+D
                                                 (3.2) 

 Dc = + = ,  

 

  , / : 



59 
 

 = ω∙Dc                                                        (3.3) 

 = , ∙ . = .  

 

  , : 

 = D −D
                                                        (3.4) 

 D  –     , ; 

  D  –     , . 

 = − =  

 

  , /  

 𝑉z = Q∙Dc ∙                                                      (3.5) 

 𝑉z = .. ∙ . ∙ . = .  

 

   p = ,      

     .  , 

  : 

 = − p = − , = ,  

 : 
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 𝜎 = 𝑉 u−V uu                                                   (3.6) 

 

 𝑉 u –     ,  

 ,     ; 

 V u –     ,  

 ,     . 

 

           

 ,       

,     𝜎 = , . 

       

: 𝑉 u − V u = 𝜎 ∙ = , ∙ , = ,  

 

         

.  

 

 3.1    
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  , : 

 = π∙Dz                                                          (3.7) 

 

 zp –  . 

  , : 

 = , ∙ . = .  

 

  , : 

 = , ∙ . = .  

 

     , : 

 𝛥𝐻 = g ∙ 𝑉 u − V u                                              (3.8) 

 𝛥𝐻 = .. ∙ . = .  

 

  ,    ,  ∙ : 

 

к  т = ρ ∙ ∙ 𝑉 u − V u ∙ D
                                   (3.9) 

 

к  т = ∙ , ∙ , ∙ , = ,  
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   ,  ∙ : 

 

к = к  т ∙ 𝑧                                               (3.10) 

 

 z –   . 

 

к = , ∙ = ≈  

 

 ,       1900-

2100  ∙ . 

  ,  ∙ : 

 

т = к ∙                                                  (3.11) 

 

т = ∙ =  

 

  , : 

 Nп = к ∙ 𝜔                                                 (3.12) 

 Nп = ∙ , = ,  

 

  , : 

 P = ρ ∙ u ∙ 𝑧                                                (3.13) 

 P = ∙ . ∙ = .  

 

  , : 
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 𝑁 = P ∙                                                    (3.14) 

 𝑁 = , ∙ 6 ∙ , = ,  

 

    : 

 η = Nп𝑁                                                        (3.15) 

 η = ,, = ,  

 

     .    

    ,      238. 

    = 3,69. 

  , / .: 

 = ,, = .   
 

       

 ,  ∙ : 

 

к = к  т ∙ 𝑧 ∙                                             (3.16) 

 

 

к = , ∙ ∙ , = , ≈  
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 ,       

 4800-5000  ∙ . 

  ,  ∙ : 

 

т = ∙ =  

 

  , : 

 Nп = к ∙ 𝜔,  

 Nп = ∙ , = ,  

 

  , : 

 P = ∙ . ∙ = ,  

 

  , : 

 𝑁 = , ∙ 6 ∙ , = ,  

 

    : 

 η = Nп𝑁  

 η = ,, = ,  
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   24 / .     

    : 

 

к  = ρ ∙ ∙ max − u ∙ D ∙ 𝑧 

 

 max –     . 

 max = 𝑉z ∙ 𝑐 + ctg                                     (3.17) 

 

 

  –     ; 

   –     . 

 

     ,  

       u =     u =  max.    к  = ,    u =  max.    u =  .  
       : 

 Pэ = ∙ u ∙ 𝑧 

 

     MathCAD 2000 Proffesional. 

  
3.2     

  
 

 : 

     26/16,5-195,             Tt:=250  

      ,                     Tm:=500 
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     3 ,              Tsh:=100 

     -195,            Tshm:=300 

     -195,                  T :=100 

     -195,                  Tom:=300 

    ,                                    T :=100 

 

        

    .  

     : 

   λ = T                                  (3.18) 

 

   26/16,5-195: 

 λ = = .  

 

   : 

 λ = = .  

 

   3 : λ ℎ = = .  

 

   -195: 

 λ ℎ = = .  
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   -195: 

 λ = = .  

 

   -195: 

 λ = = .  

 

   3 1-195    

     : 

 λ = λ ℎ + λ + λ                                          (3.19) 

 

   : 

 λ = λ ℎ + λ + λ                                    (3.20) 

 

  : 

 𝑇 = e−λ∙T                                               (3.21) 

 

   

,    (3.22) 

 

   3 1-195       

        

  (  3.2) 

( ) : 1 ( )Q t P t 
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 3.2 -     

 

        

         

   (  6.3) 

 

 3.3 -     

 

 

  : 

 𝑇 = 𝑇 ∙ λ                                           (3.23) 

    3 1-195: 

 

 3.4 –   3 1-195 
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    : 

 

 

 3.5 –     
 

3.3   
 

      

  3 1-195    -195. 

  ,  ,    

   : 

       -195 

 450÷500 ,   1,8÷2,5      

    ; 

  -195   2÷3   

        ; 

  -195    

    200÷300 ,   2÷3    

       

  . 

    : 

    ; 

     

    ; 
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   ,    

   ,    

 ; 

    1,5-1,7 ; 

      

    . 

    ,   

        1,5-2 , 

  ,      

 . 

      

: 

1         

 

   : 

   -195; 

   ; 

    -195; 

357  -   -195. 
 

 3.1 –    

е о е п одукц  Ед. . Це   ед., у  

Шп дел  ШС-195 ко плект 385000 

С е е т л то   ко плект 240000 

О е я опо  П -195 ко плект 65000 

у  В -195 т то - ото  1500 

 

    : 
 = ∗ n                                                   (3.24) 

 

       –     , .; 
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 –  1  - , .; 

n –  , . 
 = ∗ =  . 
 

    : 

 З ч = + + + =  . 
2       

       : 
 = Σ ∗                                                 (3.25) 

 
 Σ  –     , ; 

 –    , / ; 

         

: 

 -195  579 ;  

    24 ; 

   -195  108 ; 

357  -   -195  1012 . 

       

    53   -   

15 ./ . 
 = + + + ∗ =  . 
 

3        

        

         .  

     4-    .  

      4  
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 З = ∗ t                                                   (3.26) 

 

     З  -       4 , .; ч -   , / ; t –  , . 

 З = ∗ =  . 

 

      3   

 : З = ∗ ∗ =  . 
 

      4 : 
 З = З ∗

                                               (3.27) 

 

    З  -       4 , 

.; З -       4 , .; 

 -    , %. 

 З = ∗ =  . 
 

      3 : 

 З = ∗ = ,  . 
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-   ,     , 

 «       ,   

         » 

         

       

,        . 

 = ( + ) ∗ (k + k )                                       (3.28) 

 

     –  ,     , 

.; 

k  –   ; 

k  -   . 

 

    4 : 

  = + ∗ , + , = ,  . 
 

    3 : 

  = + , ∗ , + , = ,  . 
 

     : 

 = + + ∗
                                               (3.29) 

 

      -      , .; 
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З -   , .; З  -   , .; 

 -      , %. 

 

    4 : 

 = + + , ∗ = ,  . 
 

    3 : 

 = + , + , ∗ = ,  . 
 

    : З = + + , + , + + , + , + ,= ,  . 
 

    : 

 = + +                                            (3.30) 

 

       –    , .; 

 –   , .; 

  –    , . 

 = + + , = ,  . 
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     « -

 »  2100000 .  

      , .: 

 = Ц + З                                                (3.31) 

 

      -    , .; 

 -   , .; 

 –    , . 

 = + , = ,  . 
 

    : 

      2-3 ; 

     1,5-2 ; 

   ; 

   ; 

    . 
 

 3.2 –      

    560  1700   245 .  
.  , . , /  , . 

-  61,438 749,00 46 017,06 
-600 0,52 46 920,00 24 398,40 
  0,3224 21 300,00 6 867,20 

-  1,274 18 300,00 23 314,20 
 3,172 11 400,00 36 160,80 

-1 0,624 27 800,00 17 347,20 
 

 3,172 9 200,00 29 182,40 
 205,504 0,00 0,00 

 5,59 12 000,00 67 080,00 
: 76,1124 

 
250 367,18 
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     .     

 , .: 

 Э = − , = ,  . 
 

       

         

  . 

       1,5 

,   . 

 Э = , − , ÷ , = ,  . 
 

      

       1,5-1,8 . 

      573873 .  

   84,1 .   ,   

     1,5 ,   

    1,5 . 
 Э х = − ÷ , =  . 
 

    ,     

     3 .    

    .     

  ,       . 
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 3.3 –    

  . .   .,  

 3 1-195  175000 

  1-195/95  30250 

 26/16,5-195 -  715 

 

   357 . 

 

     26/16,5-195: 

 = ∗ =  . 
 

      3 1-195: 

 = + + =  . 
 

      : 

 = + + =  . 
 

     : 

 = ∗ − =  . 
 

        

 . ,    . 

   

 = ∙                                               (3.32) 
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     –   , / ; 

 -   . 

 = , ∙ , = ,   

 

    

 = ∙                                             (3.33) 

 

     –    , / ; 

 = , ∙ , = ,   

 

 3.4 –    

 : , .  /   

.  243,05 19 550,00 . 4 751 627,50 . 

 -10  17,75 20 800,00 . 369 200,00 . 

: 260,80   5120827,50 . 

 

      5120827,50 .   

     . 
 

   : 

 Э = , + , + + + ,= ,  . 
 

       84,1 ,   

   : 



79 
 

 Э = , ∗ ÷ , = ,  . 
 

   : 

 

к = ЗЭ                                                   (3.34) 

 

     к –  , ; 

 –   , .; Э  –    , .; 

 

к = ,, = ,  = ,   

 

          

  6637028,95 .    

. 
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4  
 

4.1   
 

       

    ё  .   

        

    ,      

       .  

    ,   

   .    , 

     ,     

. . .       

 ,   ,      

.  

       

   –     , 

       ,    

. 

      , 

 ,  .    

  ,     .  

   ё     

 ,     . 

       ,  

ё   -     

. 

        ,  

      .    
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 ,   -   

   . 

 ,     ,  

    ,   

      , 

  ,  -   

 . 
 

4.2    
 

       

  ,     

    . 

 -     

,     . 

    . 

     .  

     .  

    . 

     . 

      . 
 

4.3  
 

    -    

       

   ,     

 ,     

  3 1-195  -195   

    .  

    . 
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