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1       
Nissan    

 
1.1     Nissan 
 

      10    AEB 
   1.1 

 
 1.1 –    Nissan     10 

 

  ,    ,  

2011 138 827 735 
2012 153 747 723 
2013 146 319 730 
2014 162 010 808 
2015 91 100 447 
2016 70 464 346 
2017 76 000 374 
2018 80 925 398 
2019 64 974 320 
2020 56 352 277 

 
         

 ,   ,   
   . 
         

, .   1.1: 
 = 𝐼𝐼 ∙                                                                                                     (1.1) 

 
  –     (     

  ); 
 –    ;  
 –   . 

  = ∙ =   

  = ∙ =   

 
 . .    



9 

 

       
        1.2. 

 
 1.2 –       Nissan 

 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
 
 
  

 
, / , . 

735 723 730 808 447 346 374 398 320 277 

 
  

 
, . . 

2829 2838 2847 2853 2859 2867 2875 2877 2874 2866 

  
 

, ./1000 
. 

1,03 0,93 0,98 0,89 1,61 2,08 1,93 1,82 2,26 2,60 

 
 
  

, / , . 

13882
7 

153747 146319 162010 91100 70464 76000 80925 64974 56352 

 
  

, . . 

14285
6 

143056 143347 143667 146267 146545 146804 146880 146781 146749 

 
    Nissan    

     1.1  1.2 . 
 

 

138827
153747

146319
162010

91100

70464 76000 80925

64974 56352

0

20000

40000
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80000

100000

120000
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160000

180000
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.
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 1.1 –    Nissan   10   
 

 
 1.2 –    Nissan   10   

  
 

1.2   ,    
    

 
 : 

 
•       , = ,̅̅ ̅̅ ,  

   –   ; 
 =  –  ;  
 =  –  (   ); 

•      ni   
   , = ,̅̅ ̅̅ , ./ ; 

•    𝑡 = 𝑓 𝑡    
   , . .    𝑡 = , , , …      𝑡 = ; 

• ,   ,  
  – , = ,̅̅ ̅̅ ; 

•    .     –     
 – , = ,̅̅ ̅̅ ; 

•      
 

735 723 730

808

447

346 374 398

320
277

0

100

200

300

400

500

600

700

800

900

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

 
 

 
 

, 
.
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  1.3  ,    
   . 

 
 1.3 – ,      

  

 
 

 
 
, 

. 

 
./1000 . 

 
, 

. 
 

 

. 
 

  
-  

 , 
.  

 
 
 

 , . 

 2866024 1,8 0.9 9 1 
 2900000 5 0.9 10 1 

 
     : 

 = ∙
                                                                                                       (1.2) 

 
  –  ; 
  –    ; 
  –    . 

 
        
 =    = . 

 
   (i=1): 

 = ∙ , =     

 
   (i=2): 

 = ∙ =     

 
       

        𝑡 =
     5–7  

  1.4      
     . 
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 1.4 –       
    

№ . .   
 𝑡  𝑡 = −  

 
./1000  

1 2016 0 1,33 
2 2017 1 1,46 
3 2018 2 1,60 
4 2019 3 1,71 
5 2020 4 1,81 

 
       

,      
    ,    

  . 
       :  

,   , ,        = . 
   ,   

 : 
 𝑡 = −                                                                                       (1.3) 

 
 𝑡 – ; 

 –  ; 
 –   ; 

 –  . 
 

      
  q, . . 

 = − ∑ (∆ 𝑡 𝑡 )𝑡= − 𝑎𝑥 ∑ (∆ 𝑡 𝑡 )𝑡=𝑎𝑥 ∑ 𝑡𝑡= − 𝑎𝑥 ∑ 𝑡𝑡= +∑ 𝑡𝑡=                                                          (1.4) 

 
  =         

  = 𝑓 𝑡     =    𝑡 = = , ,   
,      

    , . . 
 𝑡 = 𝑎𝑥+ 𝑎𝑥− ∙exp[− 𝑎𝑥 𝑡− ]                                                            (1.5) 
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 =  –       
     , . .  𝑡 = . 

 
    (1.6)    𝑡, 

    ( )    
     (    )  

  < = : 
 

𝑡 = − ln[( 𝑎𝑥𝑡 − )𝑎𝑥− ]
𝑎𝑥                                                                               (1.6) 

 
  1.5       

    . 
 

 1.5 –       
    

№ . . , 𝑡  , 𝑡   , ∆ 𝑡 

1 0 1,33 0 
2 1 1,46 0,13 
3 2 1,60 0,14 
4 3 1,71 0,11 
5 4 1,81 0,09 

 
  ,   ∆ 𝑡 : 

 ∆ 𝑡 = 𝑡 − 𝑡 −                                                                                        (1.7) 
 

   :  = = ; = = , ,  : 
 = − ∙− + = ,   

 
      

    :  = = ; = =,  
 =    2020 . (t =5) : 

 𝑡= = ∙ ,, + − , ∙exp [− , ∙ ∙ − ] = ,   
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𝑡= = ∙ ,, + − , ∙exp [− , ∙ ∙ − ] = ,   

 𝑡= = ∙ ,, + − , ∙exp [− , ∙ ∙ − ] = ,   

 𝑡= = ∙ ,, + − , ∙exp [− , ∙ ∙ − ] = ,   

 𝑡= = ∙ ,, + − , ∙exp [− , ∙ ∙ − ] = ,   

 

𝑡 = − ln[( 𝑎𝑥𝑡 − )𝑎𝑥− ]
∙ 𝑎𝑥 = − [ ∙ ,, − ,− , ], ∙ =    

 
  1.3     

    . 
 

 
 1.3 –      

  
 

   : 
 = ∑ 𝑟∙ 𝑟𝑅𝑟=∑ 𝑟𝑅𝑟=                                                                                            (1.8) 

 
   –        r;  

 –      , =  ,̅̅ ̅̅ ̅ . 
 

0

0,5

1

1,5

2

2,5

3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

n
t,

 а
т.

/
 ж

ит
.

В емя t, лет
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= , ∙ + , ∙ + , ∙ + , ∙ + , ∙ + , ∙+ + + + + = ,  ы .   

 
       

, . : 
  = ∑ ∗ P    =                                                                                     (1.9) 

  : 
 = , ∙ = ,  ы .   
 

  : 
 = , ∙ = ,  ы .   
 

     –   : = ∑ ∙         =                                                                                   (1.10) 
 

  : 
 = ∙ =  ы .   
 

  : 
 = ∙ =  ы .   
 

   ( )    : 
 = ∙ ∙                                                                                          (1.11) 

 
  : 

 =   ∙ , ∙ , =     

 
  : 

 =  ∙ , ∙ , =     

 
 ,      

    1.6. 
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 1.6 – ,      
  

 
  

-  /  
  

   
  

, .  

  
  
  

. 
  

  
 1 -  

, .  

 
 

-  
 

 
  
 

Nissan L 1 

   ,  ,  
9   

 
  ,  10   

 
1.3         

 
     . 
         

        
  . 

          
   : 

–      , ; 
–   , ; 

-     ,  ,  
          𝑡 = . . .  ,        -

 ,      , 
      . 

 ,    , : 
–       

 ,  : 
–  ,         

       ,   
    ( )  ; 

   ; 
–   ,  ,  

   ,     
         

      . . 
  ,  ,   , 

    ,   ,  
    80%         
 . 
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       8.   
     = ,    

      ( . .  
)   0,2. 

          
1.7 

 1.7 –      
    

 
, 

 

 
 

 

-  
  

 -  
,% 

  
 

 
 

 

 
  
 

 
  
 ,% №   

Nissan 1 2 3 4 Nissan 
8 032 95 100 1,02 1,05 1,08 1,06 100 

 
 ё   ё     

    
 

ё    k–  , : 
 = 𝑊

                                                                                                  (1.12) 

 
  –  ( ) ; 

  – ё  , %. 
 =   ∙ =     

 
   k-     , : 

 =                                                                                              (1.13) 

 
  -          

, %. 
 =   ∙ =      

 
  , : 
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= ∑ =                                                                                               (1.14) 
 =      
 

ё         , 
: 

 = −                                                                                             (1.15) 
 =  −  =    
 

  ё      
ё    1.8. 

 
 1.8 –  ё       

    

 
 

 
   

 
  , % 

  

 

1   95   
 

    , : 
 ′ = − =                                                                                           (1.16) 
 ′ =   −   =    
 

     (1=2)   
          , 

    ,    
   

 = = + ′ ∙ ==                                                                               (1.17) 

 =   + =    
 

,    ,  2–     
        : 
•          = .  

   ; 
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•    ё    402 ( ), 
. .  5%; 

• ,  ,    𝑡 =   ( . .  =  ) 
       ; 

•  ,  7 ,     , 
     

          80 463 
. 

 
1.4         

  
 

    φ    
     𝑡   : 

 𝜑 = − ∑ (∆ 𝑡 𝑡 )𝑡= − ∑ ∆ 𝑡 𝑡𝑡=∑ 𝑡𝑡= − ∑ 𝑡𝑡= +∑ 𝑡𝑡=                                                               (1.18) 

 𝑡 = + − ∙exp[−𝜑 𝑡− ]                                                                     (1.19) 

 
  (1.18) ∆ 𝑡        

      𝑡 … 𝑡 −    , . .: 
 ∆ 𝑡 =  𝑡  – 𝑡 –                                                                                       (1.20) 
 

         
 

 : 
•      =   .   ; 
•      𝑡 =   =  .   ; 

 
     , .   : 

 𝑡 = = ∙ ∙ = ∙ ∙ ∙                                                               (1.21) 

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   
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= , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 = , ∙ ∙ , ∙ , = ,   

 
             

     1.9 
 

 1.9 –             
   

№ . .   

 𝑡  , 𝑡 = –  
( ) 

 𝑡 ( . 
  

) 

   ∆ 𝑡 ( . 
  

) 
1 2011 0 1,161 0 
2 2012 1 2,307 1,146 
3 2013 2 3,468 1,161 
4 2014 3 4,753 1,285 
5 2015 4 5,470 0,717 
6 2016 5 6,033 0,563 
7 2017 6 6,640 0,608 
8 2018 7 7,274 0,634 
9 2019 8 7,772 0,498 

10 2020 m=9 8,187 0,415 
 

   φ: 
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φ = − ∑ (∆ 𝑡 𝑡 )𝑡= − ∑ ∆ 𝑡 𝑡𝑡=∑ 𝑡𝑡= − ∑ 𝑡𝑡= +∑ 𝑡𝑡= = ,   

 
    : 

 
   1-  : 

 𝑡 = ,  ∙ ,, + ,  − , ∙exp [− , ∙ , ∙ − ] = ,   

 
   2-  : 

 𝑡 = ,  ∙ ,, + ,  − , ∙exp [− , ∙ , ∙ − ] = ,   

 
   3-  : 

 𝑡 = ,  ∙ ,, + ,  − , ∙exp [− , ∙ , ∙ − ] = ,   

 
   4-  : 

 𝑡 = ,  ∙ ,, + ,  − , ∙exp [− , ∙ , ∙ − ] = ,   

   5-  : 
 𝑡 = ,  ∙ ,, + ,  − , ∙exp [− , ∙ , ∙ − ] = ,   

 
   6-  : 

 𝑡 = ,  ∙ ,, + ,  − , ∙exp [− , ∙ , ∙ − ] = ,   

 
  ,    ,    

16 495. 
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 1.4 –       

       
 

    k–      –  
: 

  =                                                                                              (1.22) 
 

 –         
  ё  ё . 

  =   ∙ , =     
 

   : 
  NB =   +  +  +  =     

 
  ,   1    = ∑ 𝐵=                                                                                                (1.23) 

 =  =    

 
  ( )      

     : 
 =                                                                                                   (1.24) 

0

2

4

6

8

10

12

14

16

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Сп
о

, Y

В емя, t ( од)

Мп

МкМук

Мну
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=  ∙ =    
 =  −   =    
 

  1.10        
 

 
 1.10 –        

№ 
 

. 
 

  
 

,  
,   

C  

 
 

 
 

 
 

 

 

 

 
 

 
 

 

 
 

 
 

-  
 

 
 

 
 

1 2 3 4 

1 7 630 1,02 1,05 1,08 1,06 

   7 783 8 012 8 240 8 088   8 031 0   
 

       
   8 031   . 

 
1.5        

      
 

     
  : 

 1)         , 
  2027           ; 
 2)         

  2027         (    
)     ; 

 3)       ,    
   . 
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2    Nissan 
 

2.1     Nissan 
 

Nissan Motor Co, Ltd—       
 Toyota,     Renault-Nissan. 

   8-      
, ё       5,8%. 

-  Nissan Motor   . 
    1933      

"  "  "  ё".  1934      
 Nissan Motor Co., Ltd.     Datsun  , 

   . 
 1958        ,  

 1964  " "    ,    
 -   .  1962    
  .     " " 

   1959   . 
   1990-     ё  

 .    ё     
  Renault.     

  44,4 %  " ",  " "  15 %  
Renault. 

   "Nissan"    
   .  c  90-    

   " "   "Infiniti". 
13  2006   ,  ,  

       —  
     ё  200  .    50 . 

  ,          
- .    2007 ;  

      8  2007.   
       2009 .  

   2  2009 .   50  
  ,   750 .     
      200   . 

    «   » 
 ,    .    

     — Teana  X-Trail.   
 2012    -     Nissan 

Teana, Nissan X-Trail  Nissan Murano;  2013 ,  ,  Nissan 
Almera. 

http://www.nissan.ru/
http://allworldcar.ru/nissan.html
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B2%D0%B0%D1%80%D0%B5%D1%81,_%D0%9A%D0%B0%D1%80%D0%BB%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%80%D0%B0%D0%B7%D0%B2%D0%B8%D1%82%D0%B8%D1%8F_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D0%BA%D0%B0_(%D0%B8%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD)
https://ru.wikipedia.org/wiki/2009_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D0%B5%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B2%D0%B5%D1%81%D1%82%D0%B8%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/Nissan_Teana
https://ru.wikipedia.org/wiki/X-Trail
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%92%D0%90%D0%97
https://ru.wikipedia.org/wiki/Nissan_Almera
https://ru.wikipedia.org/wiki/Nissan_Almera
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 2014    « »    Datsun  
,   ё     Renault-

Nissan  .    2016    -  
  X-Trail, Qashqai, Pathfinder, Murano. Nissan  

   Renault     
 Nissan Terrano. 

 Nissan    «  »   
«   - »    «  

»  2018  2020 .  2018      56 525 
 –  ё        

Nissan  .   2019    ё  400-   
–  Nissan Murano. 

  ,  , Nissan   Nissan 
Intelligent Mobility,   –    . 

 : 
• ; 
•   ; 
• « »  ; 
•    . 

 
   Nissan      

:     Hands Free,  
     ,  
   . 

   2020       
  Nissan. 30   Nissan Leaf 
    « . ».   

   .      270    
    Nissan Intelligent Mobility. 

 
2.2    Nissan 

 
 Nissan Terrano    2.1 

https://ru.wikipedia.org/wiki/2014_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D0%B5%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/Datsun
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%92%D0%90%D0%97
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%BE_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Nissan_Terrano
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%BE%D0%B2%D0%BE%D0%B9_%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/Nissan_Murano
https://ru.wikipedia.org/wiki/Nissan_LEAF
https://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D0%B4%D0%B5%D0%BA%D1%81.%D0%94%D1%80%D0%B0%D0%B9%D0%B2


26 

 

 
 2.1 –    Nissan Terrano 

 
     Nissan Terrano 

   2.1. 
 2.1 –   Nissan Terrano 

   
,  

 
 , .  

 

, .  

 
 

 

Nissan Terrano 
Tekna 

1 377 000 R4 143 1998   

Nissan Terrano 
Elegance Plus 

1 352 000 R4 143 1998   

Nissan Terrano 
Elegance 

1 296 000 R4 114 1598   

Nissan Terrano 
Elegance Plus 

1 170 000 R4 114 1598   

Nissan Terrano 
Elegance 

1 125 000 R4 114 1598   

Nissan Terrano 
Comfort 

1 075 000 R4 114 1598   

 
 Nissan Murano    2.2 
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 2.2 –    Nissan Murano 

 
     Nissan Murano 

   2.2. 
 

 2.2 –   Nissan Murano 
   

,  
 

 , .  
 

, .  

 
 

 

Nissan Murano 
Top+ 

3 105 000 V6 249 3498   

Nissan Murano Top 3 065 000 V6 249 3498   
Nissan Murano 
High+ 

2 970 000 V6 249 3498   

Nissan Murano High 2 855 000 V6 249 3498   
Nissan Murano Mid 2 735 000 V6 249 3498   
Nissan Murano Mid 2 499 000 V6 249 3498   

 
 Nissan Qashqai    2.3 

 

 
 2.3 –    Nissan Qashqai 
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     Nissan Qashqai 

   2.3. 
 

 2.3 –   Nissan Qashqai 
   

,  
 

 , .  
 

, .  

 
 

 

1 2 3 4 5 6 7 
Nissan Qashqai LE 
Yandex  

1 848 000 R4 144 1997  
/  

Nissan Qashqai SE 
Top 

1 854 000 R4 144 1997  
/  

Nissan Qashqai SE 
Top 

1 796 000 R4 144 1997  
/  

Nissan Qashqai SE 
Yandex.Auto 

1 784 000 R4 144 1997  
/  

Nissan Qashqai SE+ 1 644 000 R4 144 1997  
/  

Nissan Qashqai SE+ 1 499 000 R4 115 1197   
Nissan Qashqai SE 1 605 000 R4 144 1997  

/  
Nissan Qashqai SE 1 460 000 R4 115 1197   
Nissan Qashqai XE 1 466 000 R4 144 1997  

/  
Nissan Qashqai XE 1 333 000 R4 115 1197   

 
 Nissan X-Trail    2.4 

 

 
 2.4 –    Nissan X-Trail 

 
     Nissan X-Trail 

   2.4. 
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 2.4 –   Nissan X-Trail 
   

,  
 

 , .  
 

, .  

 
 

 

1 2 3 4 5 6 7 
Nissan X-Trail LE 
Top 

2 276 000 R4 171 2488   

Nissan X-Trail LE 
Top 

2 204 000 R4 144 1997   

Nissan X-Trail LE 2 181 000 R4 171 2488   
Nissan X-Trail LE 2 109 000 R4 144 1997   
Nissan X-Trail LE 
Yandex.Auto 

2 212 000 R4 171 2488   

Nissan X-Trail LE 
Yandex.Auto 

2 140 000 R4 144 1997   

Nissan X-Trail SE 
Top 

2 154 000 R4 171 2488   

Nissan X-Trail SE 
Top 

1 986 000 R4 144 1997  
/  

Nissan X-Trail SE 
Yandex.Auto 

2 021 000 R4 130 1598   

Nissan X-Trail SE 
Yandex.Auto 

2 076 000 R4 171 2488   

Nissan X-Trail SE 
Yandex.Auto 

1 908 000 R4 144 1997  
/  

Nissan X-Trail SE 2 007 000 R4 130 1598   
Nissan X-Trail SE 2 038 000 R4 171 2488   
Nissan X-Trail SE 1 908 000 R4 144 1997  

/  
Nissan X-Trail XE+ 1 842 000 R4 144 1997   
Nissan X-Trail XE 1 651 000 R4 144 1997   

 
2.3  ,     

Nissan X-Trail T32 
 

    Nissan,   
Nissan X-Trail     ,   
« »     ,    

. 
 

  
 

    ,  ,  
     , ,     

,     ,   .  
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2-  MR20DD     
   ,     144 

.   MR20DD –    ,  
  300 000    ,   

  . 
,    ё  .   
     ,    

   (  ).    
      X-Trail  2     

  .     – 
. 

   -     
  ,   . 

        ,  
        . 

      , -     
. 

2.5-  (171 . .)  QR25DE   .   
    .  ,   

,      ,     
        .   

     . 
    , , .  1.6 

R9M      - .   
        

.      150 ;  ,   
      100 .     

. 
 

 
 

 « »  X-Trail   .  
         

,       JF016E  
CVT-8. 

      . 
     . , ,  

 ,         
.     .  JF011E   X-

Trail      250 , JF016E   T32   200 
    . 
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  ,        
 , ,    .   

150-           
  . 

          
. 

    Nissan X-Trail     T32    
    .     

   ;     –   
 ESP. 

    « »  .   
        .  100 

         
. 

 
   

 
   -       

  CAN- .     : 
,  ;      

     . 
         ,  

     ,    
    3-  ,    - . 
      .  

  100 000  ,   , 
     .   
  50-  .        

. 
  X-Trail T32     -  -

   . 
 

 
 

    X-Trail  .   
,       .  
    ,      
  . 

       ,   
         . -

      . 
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3    
  

3.1    
3.1.1   

 
 3.1 –   

  :   
 

 : 27.03.2021                  : 29.03.2021 

 
 

  
 

 
 

  

  

 
 

 
 

 
( ) 

1 2 3 4 5 6 7 

  

 
 
 

  
 

  

 

 
 

 

 B60C 15  

 

,  
 . 

 
 3.2 –    

  
 
   

 

  
 

  
 

  
(  ) 

-

 

 

 
 

1 2 3 4 5 6 

    
B60C 
25/00 

(2006.01) 
 - 

 
№ 2670593 

. 25.02.2015 
. 23.10.2018 

. №30 

   

B60C 
25/12 

(2006.01
) 

 - 

 
№ 2015102925 

. 29.01.2015 
. 20.08.2016 

. №23 

   
   

  
 

B60C 
25/04 

(2006.01
) 

 - 

 
№ 2005140847 

. 26.12.2005 
. 20.07.2007 

. №20 

http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60C
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  3.2 

   
  

 

B60C 
25/04 

(2006.01
) 

 - 

 
№ 2291789 

. 13.05.2005 
. 20.01.2007 

. №2 

  
/   

 

B60C 
25/138 

(2006.01
) 

 - 

 
№ 2670592 

. 02.03.5015 
. 23.10.2018 

. №30 

   

B60C 
25/00 

(2006.01
) 

 - 

 
№ 2015102924 

. 29.01.2015 
. 20.08.2016 

. №23 

   

B60C 
25/12 

(2006.01
) 

 - 

 
№ 202126326 

. 02.10.2002 
. 27.04.2004 

. №22 

   

B60C 
25/12 

(2006.01
) 

 - 

 
№ 2239570 

. 02.10.2002 
. 10.11.2004 

. №31 

   

B60C 
25/135 

(2006.01
) 

 - 

 
№ 2377138 

. 25.12.2006 
. 27.12.2009 

. №36 
    

 
  

  
 

 

B60C 
25/138 

(2006.01
) 

 - 

 
№ 65429 
. 24.05.2006 
. 10.08.2007 

. №22 
-  

 
  

NORDBERG 4638E 
 

 
NORDBER

G 

 
 

- 
 

 

 
  

NORDBERG 4639,5 
 

 
NORDBER

G 

 
 

- 
 

 

 
 

 
NORDBERG 4641 

 
 

NORDBER
G 

 
 

- 
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  3.2 
1 2 3 4 5 6 

 
  

  AE&T M-201B 
  AE&T 

 
 

- 
 

 

  
 -402A  

   

 
 

- 
 

 

  
 -301A 

   

 
 

- 
 

 

  
 -302A 

   

 
 

- 
 

 

 
         
      9   7  

. 
 

3.2   ,  ,  
 

 
3.2.1    

 
       
,      .  
 : 

 
1    220  NORDBERG 4638E, 

      3.1. 
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 3.1 –   220  NORDBERG 4638E 

 
   220  NORDBERG 4638E 

       . 
        

.         
     .  

      
   . ,   

   ,      
. 

 
   NORDBERG 4638E: 

 
• ,  – 167 
•  ,  – 8 
• ,  – 220 
• Max  ,  – 42,7 
• Max  ,  – 14 
•  –  
• Max  ,  – 1084 
• Max  ,  – 355 
•    ,  – 2500 
•   –  
•    ,  – 11,5 - 23 
•    ,  – 8,5 - 21 
• Max  ,  – 2500 
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•  "  " –  
 
 

  NORDBERG 4638E: 
•  ; 
•   0.75 - 1.1 ; 
•       ; 
•   . 

 
2      AE&T 220  

M-201B,       3.2. 
 

 
 3.2 –   AE&T 220  M-201B 

 
     AE&T 220  M-

201B        
.       

.         220   
 50       8 .   

,     , - 1040 ,   
 - 355 . 

 
   AE&T 220  M-201B: 

 
• ,  – 199 
•  ,  – 8 
• ,  – 220 
• Max  ,  – 41 
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• Max  ,  – 13 
•  –  
• Max  ,  – 1040 
• Max  ,  – 330 
•    ,  – 2500 
•   –  
•    ,  – 12 - 24 
•    ,  – 10 - 21 
• Max  ,  – 2500 
•  "  " –  

 
  AE&T 220  M-201B: 

 
•  ; 
•   
•       ; 
•   . 
•   

 
3    NORDBERG 4639,5, 

      3.3. 
 

 
 3.3 –   NORDBERG 4639,5 

 
   NORDBERG 4639.5. 

     .  
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    , ,   
      .   

   .     
      

,   .     
        

  . 
 

   NORDBERG 4639.5: 
 

• ,  – 261 
•  ,  – 10 
• ,  – 220 
• Max  ,  – 49 
• Max  ,  – 15 
•  –  
• Max  ,  – 1250 
• Max  ,  – 380 
•    ,  – 2500 
•   –  
•    ,  – 13 - 26 
•    ,  – 11 - 24 
• Max  ,  – 2500 
•  "  " –  

 
  NORDBERG 4639.5: 

 
•  ; 
•   . 
•       

 
4    -402A ,    

   3.4. 
 

   .   
        . 

     
      ,  

  . 
  ,      

 ,        
   . 
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  ,      
/ . 

  ,     
 ,      . 

,      
,     . 

       
       

 3,5  

  
 3.4 –    -402A  

 
    -402A : 

 
• ,  – 233 
•  ,  – 10 
• ,  – 220 
• Max  ,  – 49 
• Max  ,  – 15 
•  –  
• Max  ,  – 1250 
• Max  ,  – 380 
•    ,  – 3200 
•   –  
•    ,  – 13 - 26 
•    ,  – 10 - 24 
• Max  ,  – 3200 
•  "  " –  
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   -402A : 
 

•  ; 
•   . 
•       
•   

 
5    -301A,    

   3.5. 
 

 
 3.5 –    -301A 

 
    -301A: 

 
• ,  – 200 
•  ,  – 10 
• ,  – 220 
• Max  ,  – 41 
• Max  ,  – 13 
•  –  
• Max  ,  – 1040 
• Max  ,  – 380 
•    ,  – 2500 
•   –  
•    ,  – 13 - 26 
•    ,  – 10 - 24 
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• Max  ,  – 3200 
•  "  " –  

 
   -301A: 

 
•  ; 
•   . 
•       
•   
•       
•         

 
 

3.2.2    
 

      
 : 

 
•   ; 
•  ; 
•   ; 
•   . 

 
      – 

  .      
    .    
         

.     . 
     .   

    ,  , 
  ,  ,  

    . .   ,  , 
    ,    

,  ,   ,   
   . 

         
 .         

.   ,     
   . 

 
3.2.3   
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      NORDBERG 
4638E,        ,  

 ,        
    . 

 
3.3      

 
 
3.3.1     
 

       
     .    

      -   
   . 

        
 ,        . 

        . 
 
3.3.2    
 

       
  « »   . 

 
3.3.3     

 
      

  ,   –    
    .   

      ,  
        . 

 
3.3.4   

 
     ,   

   № 2015107046 
 

3.3.5   
 
3.3.5.1        

 
 , -  ,   

 ,  ,  ,  



43 

 

« »   ,   ,  
,     ,   

 ,    ,  
,    ,     

. 
 

3.3.5.2   
 

       
 3.3. 

 
 3.3 –     

   
1 2 

  
 ,  1,1 
,  167 
 ,  220 

Max  , /  14/355 
Max  , /  42,7/1084 

   ,  2500 
   ,  11,5-23 
   ,  8,5-21 

 «  »  
 ,  8 

Max  ,  2500 
 

3.3.5.3    
 

    3 . 
     5000 . 

 
3.3.5.4    

 
      

     ,  
  . 

 
3.3.5.5       

 
 , ,    ,   

   . 
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3.3.5.6   
 

       
      .   

            
 ,      . 

, ,      
      . 

          . 
        . 

 
3.3.5.7     

 
       

. 
 

3.3.5.8     
 

        
 . 

 
3.3.5.9     , ,  

   
 

       
        . 

 
3.3.5.10   

 
    ,  

     . 
 
3.3.5.11   
 

   . 
 
3.3.5.12      
 

      . 
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3.3.5.13      
 

      . 
 
3.3.5.14   
 

   . 
 
3.3.5.15   
 

      . 
      . 

 
3.4    

 
       

  ,      
    . 
  3.6    . 

 

 
 3.6 –    

1 –   ; 2 –   ; 3 – 
; 4 –    . 
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3.5   
 

      
 : 

         
 . 

 𝐹 = 𝐹 + 𝐹                                                                                                    (3.1) 
 

 𝐹  –    , 𝐹 =  ; 𝐹  –   , 𝐹 =  . 
 𝐹 = + =   
 

  ,        
  ,    S,   

  F      (8 .): 
 = 𝐹

                                                                                                              (3.1) 

 
 𝐹 –   .       

 . 
 –     . = = ,    

 
  ,   : 

 = ∙√                                                                                                        (3.2) 

 = ∙√ , = ,    

 
  ,    , 

  .      
,     ,    

    ~30%.  ,    
  (  )  ,     (  

)        (  
          

   ). 
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  Camozzi 47M2P100A0300  
      , : G1/2", 

,  : 100 ,  : 300 . 
      ,   

 t. 
    𝑣 = ,  /  (   

 ) 
    : 

 𝑡 = ∙𝑣                                                                                                       (3.3) 

 
  –    , =  . 

 𝑡 = ∙ , =    

 
     : 

 = ∙ ∙ 𝑣                                                                                                   (3.4) 
 = ∙ , ∙ , = ,  /   

 
3.6      
 

       
         

   . 
      

 ,     , 
       

   . 
     ,  

    . 
 
3.7     

 
       

  . 
      . 

    ,  
   ,     . 
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,      
         
     ,    

   ,      
 . 

     ,   . 
       , 
     . 

       ,   
     . 

 
3.8   

 
       

   3.4 
 

 3.4     

№ 
/
 

  
 

 

 
 

, 
.- . 

 
 

1 2 3 4 5 6 

1 
 
  

 

 

 
  0,09 

 
 

  
 

 

2 

 
, 
 

  
  

  
  

 
  

 

 
, 
-

 

0,042 

 
  

 
  

 



49 

 

3 

 
  
 

 
 

 

- 0,01 - 

4 
 

  

 
 

0,02 

 

  
 

  

5 
 

 
 

, 
,  

0,067 - 

6    
 

 
 

0,02 

 
  

   
 

 
 

  
  

7 

 
  

  

 

- 0,01 - 



50 

 

8 

 
 
 

 

, , 
-

 

0,017 

 
 

 

 , 

 
 

 

9  
 

 

 
 

0,04 - 

1
0 

 
  

 

 
 

0,094 
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4     
 
4.1   
 

    ,    
   . 

 
 4.1 –   

   
    

 ( )  Nissan 
  

 ,  
2500 

 , .    
   

 
  

   
( )  / , /  

  15800 
    

  
(    

) 
.  (-40 0 ) 

 
4.2     

 
        

, . : 
 − = ∙ 𝑟∙𝑡 −                                                                                    (4.1) 

 
  −  ; 𝑡 −  −     , . ./ . .: 
 𝑡 − = 𝑡 ∙ ∙                                                                                   (4.2) 

 
 𝑡  −      , . 

./ . .; 𝑡 = , ; 
 −          

   ; = , ; 
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 −         
 . = . . 

 𝑡 − = , ∙ , ∙ , = ,  . / . ; 
 − = ∙ ∙ , =  .  

 
  -   ( )    

    1     , . .: 
 = ( , + ) ∙ 𝑡                                                                    (4.3) 
 

 ,  , −        1    
   ; 

 –     ,    
   ; 𝑡  −   . 𝑡 = , . 

 , = ∙ 𝑑 −                                                                                (4.5) 
 
  −      1 ; 𝑑 −  −      . 𝑑 − = . 

 , = ∙ =   
 = + ∙ , =  .  
 

     0,5 .    . 
        : 

 = . ∙ .                                                                                         (4.6) 

 
  –       , ; .  –       -  , 

; . = ; .  –   -    , . . =
. 

 = , +                                                                               (4.7) 
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= + =   
 = ∙ = ,   

 
            

( , )      
.      4-       . 

    ,      
   ,    

 . 
        

   ,     
,    , . : 

 = ∙ 𝑡                                                                                                (4.8) 
 

  −   , . = ; 𝑡  −   , . . 𝑡 = , . 
 = ∙ , =  .  

 
       , . : 

 = ∙ 𝑑 − ∙ 𝑡                                                                             (4.9) 
 

  –      , .; 𝑑 −  − –          , . 𝑑 − = ; 𝑡  –        ,  . 𝑡 = , . 
 = ∙ ∙ , =  . . 
 

         
     (  . )        

          
    4.2. 
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 4.2 –           
 

  

      

   
   

   

% 
- , 
.  

% 
- , 
.  

% 
- , 
.  

1 2 3 4 5 6 7 

 4 4266 
10
0 

5143,824 - - 

    15 15997,5 
10
0 

19289,34 - - 

  3 3199,5 
10
0 

3857,868 - - 

  4 4266 
10
0 

5143,824 - - 

   
 

3 3199,5 
10
0 

3857,868 - - 

 4 4266 80 3412,8 20 853,2 
    4 4266 70 2986,2 30 1279,8 

 2 2133 10 213,3 90 1919,7 
 2 2133 30 639,9 70 1493,1 

    
 

8 8532 50 4266 50 4266 

   
( , , 

) 
25 26662,5 75 19996,875 25 6665,625 

 16 17064 
10
0 

20575,3 - - 

 3 3199,5 50 1599,75 50 1599,75 

-  7 7465,5 - - 
10
0 

7465,5 

    
10
0 

106650 - - - - 

-  
10
0 

2500 
10
0 

2500 - - 

  
10
0 

1750 
10
0 

1750 - - 

   
10
0 

1250 
10
0 

1250 - - 

 - 111275,000 - - - - 
 27818,75 
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4.3     
 

          
,      20-30 %    

    .          
  ,   , 

 ,   ,  
 : 

 = . ÷ . ∑ −                                                                       (4.10) 
 
 ∑ −  –        , , 

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

        
 ,        

   . 
        

   4.3. 
 

 4.3 –     
   % , .  

1 2 3 
    

,    
25 6954,688 

    
,    

20 5563,750 

,     
 

20 5563,750 

   10 2781,875 
   10 2781,875 

   7 1947,313 
  8 2225,500 

 100 27818,750 
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4.4     
 

     , 
        . 

   ( )    . 
 

      : 
 = −𝑇                                                                                                    (4.11) 

 
 −  –          ( . 4.2), 
. ; 

 –  ( )     
   , . 

 
       40-  

 ,     – 35- .  
          5-
    8 ,   6-  – 6,7 .  

         40 
  .      5-     
 7 ,   6-  – 5,7 . 

        5- ,   6-  
  .     ,  

 5-   ,     6-  . 
 

      (  ): 
 = ∙ − −                                                                          (4.12) 
 

 8 –  , ; 
 –     ; 

 –     ; 
 –     . 

 
,    ( , , 

),     –    .   
     =    Ш = .  

    =    Ш = . 
 

     : 
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= −  
                                                                                                   (4.13) 

 
  –  ( )   « » , . 

 
   « »    

,      .  
 « »     « »  

          
  (   . .): 

 = − ∙ +                                                                       (4.14) 
 

  –   ,     ; 
 –        . 

 
  4.4     

 . 
 

 4.4 –    

     
- , 
.  

,  ,  

  

 . .  
 

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

  
 4266,000 2,061 2 1 1 - 2,344 2 

    
15997,50

0 
7,728 8 4 4 - 8,790 9 

  3199,500 1,546 2 1 1 - 1,758 2 
  4266,000 2,061 2 1 1 - 2,344 2 

   
 

3199,500 1,546 2 1 1 - 1,758 2 

 3412,8 1,649 2 1 1 - 1,875 2 
   

 
2986,2 1,443 1 1 0 - 1,641 2 

 213,3 0,117 1 1 0 - 0,117 1 
 639,9 0,309 1 1 0 - 0,352 1 

    
 

4266 2,061 2 1 1 - 2,344 2 

   
( , 

, ) 

19996,87
5 

10,927 11 6 5 - 10,927 11 

 
17064,00

0 
9,325 9 5 4 - 9,325 9 
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 1599,75 0,773 1 1 0 - 0,879 1 
-  - - - - - - - - 

    
81107,32

5 
41,544 44 25 19 - 44,453 46 

-  2500 1,208 1 1 0 - 1,374 1 
 

 
1750 0,423 1 1 0 - 0,481 1 

         

   1250 0,604 1 1 0 - 0,687 1 

  
85732,32

5 
43,778 47 28 19 - 46,994 49 

  
 853,200 0,412 1 1 0 - 0,469 1 

   
 

1279,800 0,618 1 1 0 - 0,703 1 

 1919,700 1,049 1 1 0 - 1,049 1 
 1493,100 0,721 1 1 0 - 0,820 1 

    
 

4266,000 2,061 2 1 1 - 2,344 2 

   
( , 

, ) 
6665,625 3,642 4 2 2 - 3,642 4 

 1599,750 0,773 1 1 0 - 0,879 1 
-  7465,500 3,607 4 2 2 - 4,102 4 

  
25542,67

5 
12,883 15 10 5 - 14,009 15 

  
 

93197,82
5 

56,662 62 38 24 - 61,002 64 

 
       

 = 𝑇                                                                                                   (4.15) 

 
  −    , · .; 

 –      
 ,  

 
  4.5       

. 
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 4.5 –      

     
  

    
  

 
 

, 
  

 

6954,688 
207
0 

182
0 

3,360 3 3,821 4 

  
 

 
, 

  
 

5563,750 
207
0 

182
0 

2,688 3 3,057 3 

,  
  

 
 

5563,750 
207
0 

182
0 

2,688 3 3,057 3 

 
 

 
2781,875 

207
0 

182
0 

1,344 1 1,529 2 

 
 

 
2781,875 

207
0 

182
0 

1,344 1 1,529 2 

 

  
1947,313 

207
0 

182
0 

0,941 1 1,070 1 

 
 

2225,500 
207
0 

182
0 

1,075 1 1,223 1 

 
27818,75

0 
- - 13,439 13 15,285 16 

 
4.5     -  

 
   –      

   ,    –  
  . 

  –   ,   
      

         
     (  , , ,  

 ). 
       . 



60 

 

       ( - ,  , 
, -     , 

)      : 
 = ∙𝜑∙                                                                                                     (4.16) 

 
  –    ,  ; 𝜑 –    ,  = 1,1÷1,15 (  𝜑 =1,125); 

 –   ,    , . 
−      1-2 ;  
−      1,5 ; 
−      1 ; 
−   1 . 

 –     ,  
 = . ∙ ∙ ∙ Ƞ                                                                             (4.17) 
 

 .  –     , ; 
 –  ,  =8 ; 

 –    ; Ƞ −     .   
  ,         
, ,      

    , , ,     
   , Ƞ = 0,90. 

 = ∙ ∙ ∙ . =  .  1  
 
 = ∙ ∙ ∙ . =  .  2  

 
        

: 
 =                                                                                                 (4.18) 

 
   –        ; 

 –          
(   ) 
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= , ∙                                                                                   (4.19) 
 =                                                                                                (4.20) 

 
  –         

( ), .; 
 –      , 

. 
 = . ∙ =   
 

 =  . 
 = =   

 = = ,   

 
 =  

 
  4.6       

 . 
 

 4.6 –        
  ,  ,  ,    

 4266,000 4392 1 1,093 1 
    15997,500 4392 2 2,049 2 

  3199,500 4392 1 0,820 1 
  4266,000 4392 1 1,093 1 

    3199,500 4392 1 0,820 1 
 3412,800 4392 1 0,874 1 

    2986,200 4392 1 0,765 1 
 213,300 2196 1 0,109  

 639,900 2196 1 0,328 1 
     4266,000 4392 1 1,093 1 

   
( , , 

) 
19996,875 4392 1,5 3,415 3 

 17064,000 4392 1,5 0,287 1 
 1599,750 4392 1 0,410 1 

    13,154 15 
-  2500 4392 1 0,640 1 
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  875 2196 1 0,448 1 
      14,242 17 

 
         
      1.     

       
 . 

 
      : 

 . = , − , ∙                                                                     (4.21) 
 . = , ∙ = ,  . 
 

 . =  . 
 

         
: 

 = ∙ − ∙𝜑. .∙ ∙                                                                                      (4.22) 

 
  –    ; 𝑑 −  –       , , 𝑑 − =2; . . –      , . =  ; 𝜑 –    , 𝜑 = , ; 

 –      , 
., =  ; 

 –    , =  / . 
 = ∙ ∙ ,∙ ∙ = ,  . 
 

 =  . 
 

        ,  
         

.        . 
 

 Ы =  . 
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   ( )    -  
       ,  
      . 

 
 =  . 

 
         2 

− 4    1  . 
 

 . =  . 
  -    : 

 = ÷ ∙                                                                                  (4.23) 
 = ∙ =  . 
 

 -       
  : 

 = ∙
                                                                                                    (4.24) 

 
  –         , 

; 
 –         

   , =  ; 
  –       , ; 
 

C          
  : 

 

 = ∙.                                                                                                  (4.25) 

 = ∙ = ,   

 
 =  

 = ∙ =  . 
 

 -       
  : 
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= ∙ .                                                                                                     (4.26) 

 
  –     , =  .; 
  –   , = ; 
 .  –      , , . = ; 
 = ∙ = ,   

 
 =  . 

 
 -       : 

 . = ∙                                                                                         (4.27) 
 . = ∙ =  . 

 
4.6     

 
       

: - , - ,   
 .   -    

        –  ,     
 ,   ,   , ,  

  ,       
-     ( , , 

,   . .)       
        , , 

    . .    
-    -  , 

   ,     
,   ,   . .   

     , 
    ,    
  ,    , 

,   . 
 

4.6.1       
 

   (   , - ,   . .) 
  : 
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𝐹 − = 𝑓 ∙ ∙                                                                                     (4.28) 
 
 𝑓  – ,     (   ), 

8,445 2; 
 –    (   ); 
 –    . 

 
 К      , 

 , , ,  ,   
   .  К       

 .     К  = 6 − 7.  
       К   

   4 − 5.   К      
  10. 

        
   , . .      

       ,  
   . 

 𝐹 − = , ∙ ∙ = ,  . 
 

 4.7 –       

 ,  
 

 
 

 42,225  

    84,45  

  42,225  

  42,225  

    42,225  

 42,225  

    42,225  

 0  

 42,225  

     42,225  

   
( , , 

) 
126,675  

 84,45 1+3 
 42,225  

 675,6  

-  84,45 1+1 
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  42,225  
   

 126,675  

   84,45 1 +1  
 886,725  

 
4.6.2     

 
         

       : 
 𝐹 = 𝑓 + 𝑓 ∙ −                                                                              (4.29) 
 

 𝑓  –    ,  𝑓  –     ,  
 –      . 

 
     4.8. 

 
 4.8 –    

  
𝑓 , 
 

𝑓 , 
 

 
𝐹 , 
 

 18 11 1 18 
-  14 10 2 24 

 12 7 1 12 
   

 
11 6 1 11 

 17 12 1 17 
 12 9 1 12 

, , 
 

12 8 2 20 

 14 4 1 14 
  128 

 
      ( , 

, - ),       
,        . 
       

      4,5 . 
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4.6.3    
 

        
     1000   

: 
 𝐹 = 𝑓 ∙

                                                                                           (4.30) 

 
 𝑓  –      1000  

 . 
 𝐹 = ∙ =   

 
 4.9 –   . 

    
 

𝑓 ,  𝐹 ,  

  32 80 
   12 30 

  6 15 
  8 20 

  4 10 
  6 15 

    4 10 
  180 

 

       , 
        ,   

  1,6        ,   
 : 

 𝐹 = , ∙ , ,                                                                     (4.31) 
 

    ,   , 
    , : 

 𝐹 = , ∙ 𝐹                                                                                 (4.32) 
 
 𝐹  –    , . 
 𝐹 = , ∙ = ,   
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𝐹 = , ∙ =   
 

4.6.4     
 

   ,   
 ,       

          
    , , , 

. 
 ( )    10-14%  

     . 
 𝐹 . = , − , ∙ ∑ 𝐹 .                                                          (4.33) 
 
 ∑ 𝐹 .  –     , . 
 
 ∑ 𝐹 . = 𝐹 − + ∑ 𝐹 + 𝐹 + 𝐹 + ∑ 𝐹  
 ∑ 𝐹 . = , + + , + + = ,   
 𝐹 . = , ∙ , = ,    

 
4.6.5   -   

 
          

    6-8 ,    – 2-4 . 
 𝐹 . Ы = … ∙ + … ∙ + ∑ +                      (4.34) 

 

  –  -  , ; ∑  –    , ; 
 –   , . 

 𝐹 . Ы = ∙ + ∙ + + =   
 

   ,   
   –  16  25  7-8 . 

 
 𝐹 =   
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,       

30%     . 
 

 𝐹 . =   
 

     : 
 𝐹 = ∙ 𝐹 ∙                                                                          (4.35) 
 
  –  - ; 𝐹  –  . 

 –    , = ; 
 𝐹 = ∙ , ∙ =   
 

  -     
   4.10. 

 
 4.10 –    

  ,  
     886,725 

  128 
  180 
  145,479 

  -   923 
 2263,204 

 
4.6.6.     ( )  

 
   ( )    : 

 𝐹 = ∙ 𝐹 ∙                                                                                    (4.36) 
 
  –  -  ; 

 –    , = . 
 

       -   
    : 

 𝐹 = ∙ , ∙ = ,   
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        : 
 
 𝐹 = ∙ , ∙ = ,   
 

        
: 

 
 𝐹 = ∙ , ∙ = ,   

 
4.6.7     

 

 𝐹 . = ∙ 𝐹Э +𝐹 +𝐹
                                                                   (4.37) 

 
 𝐹Э  –   -  ; 𝐹  –     ; 𝐹  –       ; 
  –  , = . 
 𝐹 .= ∙ , + + + , + + , + + + + + , + , + ,= ,  

 
4.7       

   
 

4.7.1       
 

         
,  ,     ,      

.            
      ,     .  

     : 
•   
•        
•    
•    
•   
•   
•       
•      
•   
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4.7.2     
 

 
        . 

     -    
,   .  

       ,    . 
      

         
  ( ).  

 ,      , 
      .   

          
  .      
 , , ,    .  

   ,      
  .  

      , 
    .     

     .    
     .   , 

  , ,       
  .  

  ,    ,  
      .      

 ,  - . 
    ,   

   .     
       .  

     
,        

  ,    . 
 
4.8     

 
        

       . 
      1 «   

 ».    .  
        

    ,   
   . 
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 4.11 –      
  

 
, 
,  

-
, 
. 

 
,  

, 2 

№ 
/  

. 
-

 
 

1 
 

 
 -

301  (220 ) 1 1060 930 1720 0,99 0,99 

2   
 -60 

 
1 1150 1050 1200 1,21 1,21 

3 
   

   
-013 1 900 510 780 0,46 0,46 

4   Kart Wulkan 200 1 910 900 1355 0,82 0,82 

5  
 

PROFFI 112 3 
1 870 1200 700 1,04 1,04 

6 
 

 
413  1 500 300 316 0,15 0,15 

7   
NORDBERG 

N633-3 
1 1880 2030 620 3,82 3,82 

8  NORDBERG V1 1 370 500 1370 0,19 0,19 

9 
 

 
Big Red 

TBR3006 
1 668 458 885 0,31 0,31 

10 
   

  

 
TITAN 

ST-16 
1 610 750 1200 0,46 0,46 

 9,45 

 
 1    4.1 

 
      

  ,    4.11 
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 4.1 –     

 
  739 262 . 

 1   : 
 F = ,  . 

 2    4.2. 
 

       
        4.11. 

 



74 

 

 
 4.2 –     

 
  728 562 . 

 2    : 
 F = ,  . 
 

 3    4.3. 
 

       
    ,    4.11. 
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 4.3 –     

 
  864 820 . 

 2    : 
 F = ,  . 

 
      ,   

    ,   
  . 

  (  ,   
    )    4.12 

 
 4.12 –     

 

  1  2  3 
 
 

739,262 . 
. 

728,562 . 
. 864,820 . . 

  31,32 2 31,32 2 55,27 2 
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  ,    4.12,  
,   (1  «   

  »)      
 ,      

 ,       
        

     . 
 
4.8   

 
4.8.1      

 
     

  : 
 = · ∆ ·                                                                                          (4.37) 

 
 QT –     ( / );  V –   ,  ∆T –         

  , ∆T =  ; K –    , K = , . 
 V = S · H                                                                                     (4.38) 
 

 S  –   , S  = 55,27 2; H   –   , H  = 4,2 . 
 V = , · , = ,  3 
 QT = , · · , = ,  /   

 
4.8.2     

 
      

   : 
 = ∙ ∑  ∙  ∙  ∙ 𝜂𝑐∙𝜂                                                      (4.39) 
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  –     ( / );  
–    ,  
       

    ; N   –  i –   ( );  P  –  i –   ( );   –     i –   ( ); – 
  ( );     
   = 0,6 ηc –   ηc = , ;  η  –   i-  ,   

       
, η  = , . 

 
    i –     

: 
  = . ∙ ∙ ∙ 𝜂                                                                          (4.40) 
 

  –        
, ;  

.  –     ;  
 –   ;  

 –  ;  ηn–     . 
 = ∙ ∙ ∙ , =   
 

    : 
 

−  = , ∙ ∑ ∙ , ∙ ∙ ,, ∙ , = ,   

 
    : 

 

−  = , ∙ ∑ ∙ , ∙ ∙ ,, ∙ , = ,   

 
    : 

 

 = , ∙ ∑ ∙ ∙ ∙ ,, ∙ , = ,   



78 

 

    2  : 
 

−   я ы = , ∙ ∑ ∙ , ∙ ∙ ,, ∙ , = ,   

 
   : 

 = , ∙ ∑ ∙ ∙ ∙ ,, ∙ , = ,   

 
     : 

 

  = , ∙ ∑ ∙ , ∙ ∙ ,, ∙ , = ,   

 
 

    : 
 = , + , + , + , + , + , = ,  
 

 
4.8.3      

 
       : 

 = ∙ ∙ ∙ 𝜂                                                                                     (4.41) 

 
  –      ( / ); Nc –  ;  

P  –    (     
);  

T  –      ; 
–    ,  
       

    ; η  –  . 
 

 ,   : 
 = ∙ ∙ ∙∙ ∙𝜂𝑐                                                                                                 (4.42) 
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 Nc–  ;  
E –  , ;  

–    ;  S –  ; 
 Z –   ; 

 –    ; 
 n –    ; 
 ηcn –    . 
 Nc = ∙ , ∙ , ∙ ,∙ ∙ , = ,   

 
 Nc = 12 

 
: 

 = ∙ ∙ ∙ ,, = ,  /   

 
4.8.4    

 
         
  : 

 =  ∙ .  ∙ ∙ ∙ ∙                                                         (4.43) 
 

  –    , 3; 
   –    ,; 
 .   –     , 3/ ; 
  –      , 

; 
  –      . = , ; 
  – ,      

.  =1,5; 
  –    .  =1. 
 = ∙ ∙ ∙ , ∙ , ∙ = ,  3 

 
        : 
 
 =                                                                                                       (4.44) 
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  –       ( ), 
3/ .    ; 

  –     . 
 

 = , = ,  3/  

 
         

 ,      
 . 

      
 : 

 

 = . ∙  ∙ ∙∆                                                                                            (4.45) 

 
 .  –       ( ), 

3/ .    ; 
 –  , .  =1; 

  –      , / . 
  .    = −

; 
 ∆  –    , .    

.    ∆ = − ; 
 

      ё   , 
     . 

 
4.8.5       

 
        

: 
 =  ∙ .  ∙ ∙ ∙ ∙                                               (4.46) 

 
  –   , 3; 
   –   ; 
 .   –     3/ ; 

  –      , ; 
  –      ,  = 
0,45; 
  –     ,  =1,2; 
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  –     = 1,3-1,5. 
 
 = ∙ , ∙ ∙ , ∙ , ∙ , = ,  
 

      : 
 

 . =                                                                                             (4.47) 

 
 .  –     ( ), 3/ . 
 . = , = ,  3/ . 
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 ,   . 

       : 
1.        ,   

2027           .  
        2027   

     (    )     .          
     . 

2.    ,   
 ,        20-25  

        
 . 

3.   ,   
 ,      

  . 
 ,  ,    ,  

 ,      
   ,       

   . 
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