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1      Mercedes 
 
1.1 А    Mercedes-Benz   
 
1.1.1    Mercedes-Benz 
 

 Mercedes-Benz -  5 .    1.1  
     ( . 1.2). 
 

 
 1.1 –    Mercedes-Benz -  5 . 

 

 
 1.2 –     Mercedes-Benz -  5 . 

 
 Mercedes-Benz  -  AMG    1.3  

     ( . 1.4). 
 

  
 1.3 –    Mercedes-Benz -  AMG 
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 1.4 –     Mercedes-Benz -  AMG 

 
 Mercedes-Benz CLA-     1.5  

     ( . 1.6). 
 

  
 1.5 –    Mercedes-Benz CLA-  

 

 
 1.6 –     Mercedes-Benz CLA-  

 
 Mercedes-Benz CLA-  AMG    1.7 

      ( . 1.8). 
 

  
 1.7 –    Mercedes-Benz CLA-  AMG 
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 1.8 –     Mercedes-Benz CLA-  

AMG 
 

 Mercedes-Benz C-     1.9   
    ( . 1.10). 

 

  
 1.9 –    Mercedes-Benz C-  

 

 
 1.10 –     Mercedes-Benz C-  

 
 Mercedes-Benz C-  AMG    1.11  

     ( . 1.12). 
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 1.11 –    Mercedes-Benz C-  AMG 

 

 
 1.12 –     Mercedes-Benz C-  AMG 

 
 Mercedes-Benz E-      1.13  

     ( . 1.14). 
 

 
 1.13 –    Mercedes-Benz E-   
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 1.14 –     Mercedes-Benz E-  

  
 

 Mercedes-Benz CLS-      1.15  
     ( . 1.16). 

 

 
 1.15 –    Mercedes-Benz CLS-    
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 1.16 –     Mercedes-Benz CLS-    

 
 Mercedes-Benz AMG GT    1.17  

     ( . 1.18). 
 

 
 1.17 –    Mercedes-Benz AMG GT 

 

 
 1.18 –     Mercedes-Benz AMG GT 

 
 Mercedes-Benz S-     1.19   

    ( . 1.20). 
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 1.19 –    Mercedes-Benz S-  

 

 

 
 1.20 –     Mercedes-Benz S-  

 
 Mercedes-Benz GLA-     1.21  

     ( . 1.22). 
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 1.21 –    Mercedes-Benz GLA-  

 

 
 1.22 –     Mercedes-Benz GLA-  

 
 Mercedes-Benz GLB-     1.23  

     ( . 1.24). 
 

 
 1.23 –    Mercedes-Benz GLB-  

 



16 
 

 
 1.24 –     Mercedes-Benz GLB-  

 
 Mercedes-Benz GLC-     1.25  

     ( . 1.26). 
 

 
 1.25 –    Mercedes-Benz GLC-  
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 1.26 –     Mercedes-Benz GLC-  

 
 Mercedes-Benz GLE-     1.27  

     ( . 1.28). 
 

 
 1.27 –    Mercedes-Benz GLE-  
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 1.28 –     Mercedes-Benz GLE-  

 
 Mercedes-Benz GLS-     1.29  

     ( . 1.30). 
 

 
 1.29 –    Mercedes-Benz GLS-  
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 1.30 –     Mercedes-Benz GLS-  

 
 Mercedes-Benz G-  5- .    1.31  

     ( . 1.32). 

 

 
 1.31 –    Mercedes-Benz G-  5- . 

 

 

 
 1.32 –     Mercedes-Benz G-  5- . 

 
 Mercedes-Benz AMG GT     1.33  

     ( . 1.34). 
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 1.33 –    Mercedes-Benz AMG GT 

 

 
 1.34 –     Mercedes-Benz AMG GT 

 
 Mercedes-Benz E-      

1.35       ( . 1.36). 
 

  
 1.35 –    Mercedes-Benz E-   

 

 
 1.36 –     Mercedes-Benz E-  
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 Mercedes-Benz Sprinter Classic    
 1.37       ( . 1.38). 

 

 
 1.37 –    Mercedes-Benz Sprinter Classic 

 
 

 
 1.38 –     Mercedes-Benz Sprinter 

Classic  
 

 Mercedes-Benz X-     1.39   
    ( . 1.40). 

 



22 
 

 
 1.39 –    Mercedes-Benz X-  

 

 
 1.40 –     Mercedes-Benz X-  

 
1.1.2    Mercedes-Benz    

2010   2019   
 
        

  Mercedes-Benz.  
   ,   Mercedes-Benz  2010 

 2011 .         
    ,   

       
 . 

         
, .   1.1: 

 
  



23 
 

= 𝐼𝐼 ∙  (1.1) 

 
 𝐼 –     (     

  ); 𝐼 –    ;  
 –   . 

  = ∙ =   

  = ∙ =   

 
 . .   . 
 

        
 –  1.1. 

 
 1.1 –       Mercedes-Benz  

 
 2010 2011 

    390 575 

   Mercedes-Benz 208 239 

  1,88 2,41 
    2,14 

 
       

 ,      –  1.2. 
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 1.2 –      
 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

-   
 

 
  

Mercedes-Benz,  

208 239 - - - - - - - - 

-  ,  19724 29058 37436 44376 49165 41614 36888 36808 37788 42046 
 , 

 . 
14285

6 
14286

5 
14305

6 
14334

7 
14366

6 
14626

7 
14654

4 
14680

4 
14678

1 
14674

5 
 

 
,  . 

2828 2829 2838 2846 2852 2858 2866 2875 2876 2867 

  
  

,  
  

  

390 575 743 881 976 813 721 721 740 821 

 ,    
 

208 239 347 411 456 380 337 336 346 383 

 
   ,   «Mercedes-Benz  

»  2010  2011 .   1.41   
  Mercedes-Benz  ,   1.42  

    «Mercedes-Benz  »   
        . 

  

 
 1.41 –    Mercedes-Benz   

 

19724 

29058 37436 

44376 
49165 

41614 

36888 

36808 

37788 

42046 

0

10000

20000

30000

40000

50000

60000
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л

е
т

о 
то
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о

ле
, 

т. 

оды 
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 1.42 –    Mercedes-Benz  

  
 

1.2        
    

 
1.2.1   ,  

     
 

 : 
     , = , ,   –   

. =  –  , =  –  (  
 ); 

      ni   
   , = , , ./  ; 

   𝑡 = 𝑓 𝑡    
   , . .    𝑡 = , , , …   

    𝑡 = ; 
,   ,   

 – , = ,̅̅ ̅̅ ; 
       

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

 – , = ,̅̅ ̅̅ ; 
    –    

,    ,    1.4. 
    , .: 

390 

575 

743 

881 

976 

813 

721 721 740 

821 

239 

347 
411 

456 

380 
337 336 346 

383 

208 
239 

0

200

400

600

800

1000

1200
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Ко
л

е
т

о 
то

м
о

ле
, 

т. 

од 

Данные в пе е чете Ско екти ованные данные Фактиче кие данные 
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 = 𝐼𝐼 ∙  (1.2) 

 
 𝐼 –    ; 𝐼 –    ;  

 –   . 
 

 1.3 –    Mercedes-Benz  
  

 
 , /  

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
 

 /   
 , 

. 

208 239 347 411 456 380 337 336 346 383 

 
 
  , 

1000 . 

2828 2829 2838 2846 2852 2858 2866 2875 2876 2867 

 
, /   

, . 
19724 29058 37436 44376 49165 41614 36888 36808 37788 42046 

 
 , 

1000 . 
142856 142865 143056 143347 143666 146267 146544 146804 146781 146745 

, 
./1000 . 0,0736 0,0845 0,1221 0,1445 0,1597 0,1328 0,1175 0,1170 0,1202 0,1337 

 
 

 
0,0736 0,1580 0,2802 0,4247 0,5844 0,7172 0,8347 0,9517 1,0719 1,2057 

 
      

Mercedes-Benz ( . 1.3)   : 
 = ∙

 (1.3) 

 
     -     ; 

 -    Mercedes-Benz  . 
 

     
       =    =  . 

   (i=1): 
 

 = ∙ , =  . 
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   (i=2): 
 = ∙ =  . 

 
       1.4. 

 
 1.4 –      

 
/  

 
,  

 
 

,  

  
    r-  

, 𝑟 

  𝑟   
r-  , n 𝑟 

1 0    
  1 2,5 3 
2 5    
  2 7,5 10 
3 10    
  3 12,5 28 
4 15    
  4 17,5 39 
5 20    
  5 22,5 17 
6 25    
  6 27,5 3 
7 30    

 
        

 1.5. 
 

 1.5 –       

 
 

-
 

 
, 

. 

-
 

 
, 

./1000 . 

 
, 

 
  

 
  

 
-

 

 
 
 

  . 

 2867395 1,2 0,8 8 1 
. 3000000 2 0,95 10 1 

 
1.2.2       

  
 

        
      𝑡 =    

  5–7 .      
       1.6. 
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 1.6 –      
    

№  Тi  ti 
, 

./1000  
 

 
1 2015 0 0,7172 0,0000 
2 2016 1 0,8347 0,1175 
3 2017 2 0,9517 0,1170 
4 2018 3 1,0719 0,1202 

5 ( . ) 2019 4 = m 1,2057 0,1337 
 

       
 ,     

    ,    
   . 

      :  
,   , ,        𝑎 = . 

      
  : 

 𝑑𝑑𝑡 = 𝑎 − , (1.4) 

 
 𝑡 – ; 

  –  ; 
 𝑎  –   ; 
  –  . 

 
      

  q, . . 
 = − ∑ ∆ 𝑡 𝑡𝑡= − 𝑎 ∑ (∆ 𝑡 𝑡 )𝑡=𝑎 ∑ 𝑡𝑡= − 𝑎 ∑ 𝑡𝑡= + ∑ 𝑡𝑡=  (1.5) 

 
  𝑎 =         

  = 𝑓 𝑡     =    𝑡 = = , ,   
,      

    , . . 
 𝑡 = 𝑎+ 𝑎 − ∙ exp[− 𝑎 𝑡 − ], (1.6) 
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  =  –       
    , . .  𝑡 = . 
     𝑡,   

  ( )     
    (    )  
  < 𝑎 = : 

 𝑡 = − ln [ 𝑎 𝑡 − / 𝑎 − ]
𝑎  (1.7) 

 
     ∆ 𝑡 : 

 ∆ 𝑡 = 𝑡 − 𝑡 −  (1.8) 
 

   :  𝑎 = = ; = = ,   : 
 = − , − ∗ ,, − , + , = ,  

 
      

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

 

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

 

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

 

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

 

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

 

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

 
     

     1.43. 
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 1.43 –      

  
 

1.2.3     ,  
 –        

 
   , . : 

 = ∑ 𝑟 ∙ 𝑟𝑅𝑟=∑ 𝑟𝑅𝑟= , (1.9) 

 
 𝑟 –        r  𝑟 –    𝑟   , = ,̅̅ ̅̅ ̅ . 

 = , ∙ + , ∙ + , ∙ + , ∙ + , ∙ + , ∙+ + + + + = 

 = ,  
 

      
 , . : 

 = ∑ ∙=  (1.10) 

 
  : 

 = , · = ,  
 

  : 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

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

n
t,

 
т./

 ж
т. 

емя t, лет 
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 = , · = ,  
 

    -   , . :   
 = ∑ ∙=  (1.11) 

 
  : 

 = · =  
 

  : 
 = · =  
 

   ( )   , 
: 

 = ∙ ∙  (1.12) 

 
  : 

 

= = ∙ , ∙ ,   =  

 
  : 

 

= = ∙ , ∙ , =  

 
 ,      

    1.7. 
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 1.7 –  ,     
  

 
  

-  
 

-
  

 
 

 
  

 
Mercedes-Benz  , 

.  

-
  

 
 

  

-
 
  

1 
–

   
 , .  

 
 

–  
 

. 
 

  
 

 3441 15,8 15,8 8 5437 

 6000 15,8 15,8 10 9006 

 
1.2.4        
 

         
         

   . 
         

    : 
•      , ; 
•   , ; 
•        . 

        
,           

 𝑡Л =  . . .  ,       
 –  ,     

 ,       
. 

 ,    , : 
1)        

,  : 
–  ,         

      ,     
  ( )  ; 

–    ; 
–   ,   , 

    ,   
         

        . . 
2)         

   ,  (%),     
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 ,     
       . . 

  ,  ,  ,  
    ,   ,  
    80%         

 . 
Э ,   ,   

,   , ,  
 ( , ,  ,  , 

  ,      
, ,  ,    .). 

       8.   
      = ,    

      ( . .  
)   0,2. 

     1.8. 
 

 1.8 – Э     
    

  
 

-
 

 W  

 
  

 
 Bkj, 

% 
 

 
  

 

 
  
 

 
  

 Bkj, % 
 

Mercedes-Benz 
№   

Mercedes-Benz 
1 2 3 4 

5437 95 100 1,03 1,05 1,08 1,1 100 
 

 
1.2.4.1      
 

 ё   ё     
   2.6. 

ё    k-  , : 
 = к , (1.13) 

 
   –  ( ) ; 

к  – ё  , %. 
 = · =  

 
ё    k–     , :  
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= , (1.14) 

   −        , % 
 = · =  

 
  , : 

 = ∑=  (1.15) 

 =  
 

ё         , 
: 

 = −  (1.16) 
 = − =  
 

  ё      
ё    1.9. 

 
  1.9 –  ё       
    

№      
 

  , % 
ё  

  

1  = 5437 95  =5165 
 

1.2.4.2     
 

     , : 
 ′ = − =  (1.17) 
 ′ = − =  

 
     =   ё  

        ё , 
    ,   

  ё   : 
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= = + , ∙ ==  (1.18) 

 = + =  
 

   2–       
     : 

–          T =  .  5437 ; 
–    ё    272 . 
– ,  ,    𝑡 =   ( . .   = )     9006   ; 
–  ,  10 ,     , 

      
        3569 . 

 
1.2.5       

   
 

   φ      
   t    : 

 𝜑 = − ∑ ∆ 𝑡 𝑡𝑡= − ∑ ∆ 𝑡 𝑡𝑡=∑ 𝑡𝑡= − ∑ 𝑡𝑡= + ∑ 𝑡𝑡=  (1.19) 

 

𝑡 = + − ∙ exp[−𝜑 𝑡 − ] (1.20) 

 
  (1.19) ∆𝑦𝑡           

   𝑡 … 𝑡 −    , . .: 
 ∆𝑦𝑡 =  𝑡  – 𝑦𝑡 –  (1.21) 
 

        
 : 

     =    ; 
     𝑡 =   =

   . 
 

     , .   : 
 

𝑡 = = ∙ ∙ = ∙ ∙ ∙  (1.22) 
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= , ∙ ∙ , ∙ , = , ;    
 = , ∙ ∙ , ∙ , = , ; 
                                   = , ∙ ∙ , ∙ , = , ;    
 = , ∙ ∙ , ∙ , = , ;    
 = , ∙ ∙ , ∙ , = , ; 
 = , ∙ ∙ , ∙ , = , ;    
 = , ∙ ∙ , ∙ , = , ;    
 = , ∙ ∙ , ∙ , = , ; 
 = , ∙ ∙ , ∙ , = , ; 
 = , ∙ ∙ , ∙ , = , ; 

 
             

     1.10. 
 

 1.10 –            
   

№ . .   
 𝑡  , 𝑡 =  –  ( ) 

 𝑦𝑡 ( .   
) 

   ∆𝑦𝑡 
( .   ) 

1 2010 0 0,329 0,000 
2 2011 1 0,706 0,378 
3 2012 2 1,256 0,550 
4 2013 3 1,910 0,653 
5 2014 4 2,633 0,724 
6 2015 5 3,239 0,605 
7 2016 6 3,780 0,541 
8 2017 7 4,323 0,543 
9 2018 8 4,871 0,548 
10 2019 9 = m 5,461 0,591 
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 ё : 

   φ: 
 𝜑 = − ·· − · · + = ,  

 
      : 

 
   1–  : 

 

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

 
  2-  : 

 

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

 
  3-  : 

 

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

 
  4  : 

 

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

 
 

  5-  : 
 

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

 
  6-  : 

 

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

 
  ,       , 

   9,006. 
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 1.44 –           

      
 

    k–      –  
: 

 = , (1.23) 
  

 –          
  ё  ё .  

 = ∙ , =    

 
 1.11 –   

№ 
 

   

,   
№  

1 2 3 4 
1 5165 5320 5423 5578 5682 
 

      : 
 ̅ = ∑ = , (1.24) 

 
  –   k–  . 

 ̅ = + + + =   

 

0

1

2

3

4

5

6

7

8

9

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

Сп
о

, Y
 

емя, t ( од) 

Мп 

Мк 

Мук 

Мну 
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  ,   1   
: 

  ̅̅̅ = ∑ =  (1.25) 

 ̅ =   
 

  ( )    
    ё   : 

 = ̅  (1.26) 
 = ∙ =   
 

  1.12 –        

№ 
 

. 
  

   

,  
  

 
 

.   
  

-
   NB 

 
 

. 
  

 ̅  

. 
 

  𝜎 ̅  

 . 
–   

 .  
  

1 2 3 4 

1 5165 5320 5423 5578 5682 5500 
5500 0 5500 

 5165      

 
        

 =    . 
 
1.2.6        

  
 

         
   ,     

   . 
 
1.2.7        

       
 

      
 : 

1)        ,   2029 
     9006   ; 
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2)        
  2029        (   

 )   5500 ; 
3)       . 
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2 ,     Mercedes  
 

     Mercedes   
. Э        W123, 

W124  W201 (     190).  
  ,     ,  

Audi  BMW. ,  ,      
     . , -    

W211 2003      ,    
,   2007-2008 . 

 
2.1     SBC (Sensotronic Brake Control) 
 

    – «  ». Э  
,       

,       .   
    ,     

.     ,   
Bosch ( . 2.1)  ,    
«  ,  ».    

 ,       . 
     SBC   ( , 

  ),    –    
   .     

,     SBC    
.         

 ,     . 
    ,     . 

 -    (100-300 )    
 (1500    ). 

   SBC    
  . 
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 2.1 –   BOSCH 

 
  : E-Class (W211) 2002-2006 , CLS ( 219), 

SL – SBC    2011 . 
 
2.2      Airmatic 
 

    .   
     ,    
       . 

,  ,    .  Airmatic 
   .    –  ( . 2.2). 
,   S-      ,   

     -    . 
Э  ,       

,   (    ). ,  
 «   »,      «CAR TOO 

LOW» (   ).     ,  
,   .   
 –        

   .   ,  
   Airmatic.       

–  300 .       –  700 
. 
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 2.2 –  Airmatic  WABCO 

 
  : S-Class, R-Class, ML, GL. 

 
2.3     
 

          
 .    -  300 

  ,  150   .    
    . 

 ,      
  « ».  «  »   . 

   –     
.        , 

  ,     .  
       ,   

   .    Airmatic  
     . 

      2.3. 
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 2.3 –    

 
  : S-Class, R-Class, ML, GL. 

 
2.4   1.8 Kompressor  3.5 V6 (M271, M272) 
 
Э        .   
      ,    

    ( . 2.4).  
 ,    « »,    

.    ,   -   , 
  .       

 . 
    V-   –   

  V6  V8.      
    .    

        Mercedes-Benz.  
     ,     –  

   . 
       

  250 ,    –   1000 
. 
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 2.4 –    

 
  : ML V6, C-Class 180K. 

 
2.5    (  CR 1.1)  220 CDI 
 

      220 CDI (  
CR1.1)     .    ,   

    .     
.   ,      /  

  CR1.1.    CR1.3  CR1.4    
 ,    - ,     

 .  ,   ,   
 CR1.6. Э     ,      
    ,     .  

     –  250 ,  
 –  1400 .   : E-Class 

220 CDI W210, C-Class CDI W202, Vito CDI. 
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 2.5 –    (  CR1.1)  220 CDI 

 
    ,  « » . 

 
2.6    А  
 

 5-   722.6 ( . 2.6)  
,       .  

     ,   ,    
     . 
    –  250 

,     –  1500 .    
      .  
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 2.5 –     722.6 

 
  : CLS (W219), E-Class (W210, W211), S-

Class (W220), CL (W215), ML (W163). 
 
2.7    
 

  (  2.6)    ,    
      ,    –  

.     .  
   ,       /    

.        30 
,    –  40 . 

 



48 
 

 
 2.6 –   

 
  : CLS (W219), E-Class (W211), S-Class 

(W220), CL (W215), ML (W164), GL (X164). 
       ,  

    «  ,  » 
   ,   

,    –     
 . 
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3      
 

 
3.1  :    

     
 

     
       

  ,     
. ,       

          
      ,  
       .  

      ( , )    
 ,       

    ,   
        . 
     

  (  ,  
 )    ,  

        
   . 

      
      

  ,     
 ,   ,  

        
. 

       
   -   ,  

 ,       
   ,       

 (  ,    .). 
          

     
     . 

       
    . 

 
3.2        

    
 

         
      . 
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,  ,   , 
     , 

  ,    ,     
. ,        
,        
  , : 

1)   , ; 
2) ,  ,  , ; 
3)  , ; 
4)   , ; 
5) , . 

        
  ,  0,166 ·  (10 ). 

  3.1       
.  
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 3.1 –        

№ ,  
 
 

, ; 

, 
 

,  
, ; 

 
, 

; 

 
 

, ; 

, 
. 

1 

 
 

 
   

3000 .01 

3000 4 1400 350 539500 

2 

 
 

 
   

3000 .02 

3000 4 1400 350 588500 

3 

 
 

   
3500 

3500 7 1440 520 754000 

4 

 
 

   
3500  

3500 7 1440 520 715000 

5 

   
 

 -4-
-11 

4000 8 1480 270 569050 

6 
  

 Hofmann Brekon 
141 - 4-pC 

4000 6 1400 600 467228 

7 
   

- 4-  - 12  
4000 8 1400 270 721500 

8 
  

 unimetal RHO - 
6/L 

2000 3 1240 290 388817 



 

 

     .   
         (7 

)     ,       
         

 .  
        

    ,     
 ,       

 ,      ,  
        
 . 

 
3.3      

  
 

      
          

  . 
      

. ,  ( .)     
: 

 = − ,                                                                                                      .  
 

  –    j-   ; 
 –    j-    (     

       ); 
 – ,    j-   (   

       ). 
 ( .)   :  

 = . ∙ C .− ,                                                                                       .  
 

 .  –     j-   ; C .−  –  - . 
 ,   : 

 = + + + + + 

 
 + , (3.3) 

 
  – ,    j-  ; / –   . ; 
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– ,     
    ;  

– ,       
   ; 

 –   (  , ,  
  );   –   (15 %   
);  
 –       (4 %   
) 

 
3.4   ,    3000 .01 
 
3.4.1    
 

 ( .- )      
   : 

 = ∑ · [ + 𝑡 ], (3.4) 
 

 n(k) –  ,     ; 
 T(k) –   ; 
 t  –          

(  ), . 
  ( .· : 

 = · [ , + , ] = ,  . −   
 

  , ( .- / ) 
  = · . , (3.5) 
 

 .  –     ; . = − − =  , 
(104 – , 14 – ). 

: 
 = , · =  . − /  
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3.4.2     
 

        
 : 

•     – 365; 
•   – 104; 
•   – 14; 
•   – 28; 
•   – 0; 
•  – 2. 

: − − − − =  . 
   – 8 .    

   : 
 = · =  . 
 

     1     (  7   ) 
    ( )  1729 . 

   : 
 𝑝 = / , (3.6) 
 

𝑝 = =  . 
 
3.4.3   
 

        
     .   3.1    

 . 
 

 
 3.1 –     
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      . Э  

    , , . 
,       , 

   (    )  
. 
      . 

   Mercedes E-Class. 
  (    ) 

 ( 2)    :  
 , = ( , + , + ) · ( , + , + ), (3.7) 
 

 1,0 –  (  )     
   , ;  

a(j) –  ; 
1,2 –  (  )     

   , ; 
1,5 –  (  )     

   , ; 
b(k) –   k-    . 

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

       
   ,    

  ,  j-  : 
 = . ∙ , , (3.8) 

 
 .  –      ,  

  .  = 50000 ./ 2; 
S(j,k)  –   , 2. 
 = ∗ , =  . 
 

      3.2. 
 

 3.2 –   ,   -4- -11 
  , . 
  (  ) 1436689 

  569050 
: 2005740 
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3.4.4     
 

      «   
».      1  2020   12130 

.     – 1,9;    
        – 1,5. 
     – 1 . 

   : 
 = ∙ , ∙ , ∙ · =  . 
 

   : 
 = / 𝑝 ∙ = / ∙ =  . 
 

   ( ) –  27,1 %,   : 
•         

    – 1,1 %; 
•          
   – 26 %. 
 = ∙ = ∙ , =  . 
 
3.4.5      
 

 ( )     
    . 

 
   ,    

,    (( · )/ ): 
 / = 𝛴 𝑁  · , · / 𝑊 ,  (3.9) 
 

 𝑁 –  ; 
(j)  –     , ; 

N(j)  –   ,  (0,8  – , 
  𝑁  = 1); 

 –  1 ⋅   , . (  = 3,78 
./( · ). 𝑊 –      ( 𝑊= 0,8). 

    : 
 = 𝑡 −  ∙ ./ , (3.10) 
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  𝑡 −  – ,      ; ./    –  ,     . 
         

   : 
 ./ = . ∙  ./ , (3.11) 
 

 .  –     ;  
N(j) ./  –  ,     . 

   -4- -11     
,        

  : 
 ./ = ∙ =  ./  
 = , ∙ =  /  
 /  = ∙ · , ∙ · , / , =  ./ . 
 
3.4.6    
 

         
      – 200 ./ . 
  : 

 = ∙ = ⋅ =  ./ . 
 

          
 – 200 ./ ., : 

 = ∙ =  ⋅  =  ./ . 
 

     : 
 =  ∙ ∙ ∙ . ∙ , (3.12) 
 

  –   ( ,   ); 
 –    (   

     – 13 / 2    
 – 7 / 2); 

 –  , ; 
 –    (3,78 ./( ⋅ )). 

       : 
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. = , ∙ ∙ ∙ ∙ , / =  . 
 

     : 
 . = , ∙ ∙ ∙ ∙ , / =  . 
 

      : 
 = + =  ./  
 

        .  
    = 15 /    .  

       : 
 .  =  ∙ 𝑝 ∙ . ∙ .  , (3.13) 
 

 .  = 8,288 ./ 3 –     . 
 . = ⋅ ⋅ ⋅ , /  =  . 
 

    5,627 ./ 3  .    
     : 

 . = ⋅ ⋅ ⋅ , / =  . 
 

      : 
  = + =   ./ . 
 

        
    – 200 . / . 

  : 
  =  ∙ = ∙ =  ./  
 

        
: 

 = · ,  % (3.14) 
 = ⋅  ,  =   . 

 
       4 %  

   : 
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= ⋅ , =  . 
 

     15 %   
: 

 = ∙ , =  . 
 

     2,8 %   : 
 = , ⋅ , =  . 
 

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

       3.3. 
 

 3.3 –    
  , . 

 414846 
    112423 

   22762 
 : 

  
  

 
40227 
85358 

  5975 
  5795 

  39579 
 (    ) 726966 

 
3.4.7    
 

      : 
 =  +  ⋅ , (3.15) 
 

  –   , .;  
 –     = 0,33; 
 –  , . 

 =  +  , ⋅ =  ./  
 

    : 
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 =   ∙ .− , (3.16) 
 

  –    , .- ; 
  .− −   .- , .− = 2000 ./( .- ); 
 = ·  =   . 
 

  : 
  =   –  (3.17) 
 =  – =  . 
 

       20 %: 
 .  =   –  , ∙   (3.18) 
 . =  – , ∙ =  . 
 

 ,        
  -4- -11  .     

 (7 )     12,14 . .  
      . 

 
3.5       

     
 

        
  .    

    (     3.1)  
 (3.19).  

,     ,  
     (      i-  )  

    3.4. 
 = −−  (3.19) 

 
  –   i –   j –   ;   –      i –  

. 
 3.4 –      
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, 
 

 

 
 

 
  

.      
 4400 8,8 1628 660 

 1800 2,7 1116 243 

 
       

  3-6  3.5. 
  (12,14  .)     

   -4- -11     7  3.5. 
           

  .  
 ,       

  —  3.5. 
       

(  7  5)       .  
        

    3-6  5. 
 ,       
 , . .    3.5. 

 
 3.5 –       

       7  

№ 
/  

,  
 
 

, ; 

, 
 

, 
 , ; 

 
, 

; 

 
 

, ; 

, 
 . 

1 2 3 4 5 6 7 

1 

 
 

 
  

 3000 .01 

0,462 0,213 0,555 0,257 12,24 

2 

 
 

 
  

 3000 .02 

0,462 0,213 0,555 0,257 12,09 

3 

 
 

  
 3500 

0,654 0,705 0,633 0,664 11,56 
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  3.5 

№ 
/  

,  
 
 

, ; 

, 
 

, 
 , ; 

 
, 

; 

 
 

, ; 

, 
 . 

4 

 
 

  
 3500  

0,654 0,705 0,633 0,664 11,68 

5 

  
  

 -
4- -11 

0,846 0,869 0,711 0,065 12,14 

6 

 
  

Hofmann Brekon 
141 - 4-pC 

0,846 0,541 0,555 0,856 12,46 

7 
  

 - 4-  - 12  
0,846 0,869 0,555 0,065 11,66 

8 
 

  
unimetal RHO - 6/L 

0,077 0,049 0,242 0,113 12,72 

 
       

 Excel,    « ».    
    3.5    3.6. 

 ,   ,   
 (XI, 2, , 4, 5  . .)   (Y)    

        
 . 

 
 3.6 –     

 

   
 
 

 

 
 

, 
 

 

 
 

 
  

 
 

X4 X3 2 1 0 

 
 Gi 

-0,179 -1,768 -1,329 1,400 12,965 

 
  

0,481 1,742 0,949 1,323 0,641 

 
-

 R2 
0,657 0,37 –    Y 

F -  1,439 3 –    
 

  
0,786 0,410 –    
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  . 

    . 
    3.7. 

 
 3.7 –    

 
 
 

 

, 
 

 
  

 
  

 
  

1    

, 
 

 
0,883 1   

  0,841 0,757 1  
  

 
0,380 0,213 0,366 1 

 
      

   . 
       

 .        
,           

 (100 %),     
,          : 

 = ∑ | |=  (3.20) 

 
    ,   

     (   
)     (  )  , 

         
       (  )   

.        
,    3.8. ,     

     ( )  . 
    3.8. 

 
 3.8 –      

   
   0,2993 

,   0,2842 
  0,3781 

   0,0384 
 1 



 
 

64 
 
 

     ,  
   Kk      

    : 
 , ∙ − , ∙ − , ∙ − − , ∙ =  

(3.21) 

 
   (3.21)     

,        
    . 

       
 –  3.2,   ,     , 

, .   (  
    )    

    3.2. 
 

 
 3.2 –       

 
  ,     

  .     
     . 

 
 

 
       

       
  .  
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,    ,  

,    ,    
 ,        

   ,    7 . 
       

   .     
        

    . 
      , 

       
  -4- -11. 
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4       
 

         
  ,         – 

        .   
  «   »,  ё   , 

     « »  ,   
     ,    

,        .  
       

    4.1. 
 

 4.1 –       

№     
 

 

1 
   

    

 

  
 

 

0,033 ·   
(2 ) 

- 

2 

 
   

  
 

 

- 
0,020 ·   

(1,2 )  

 
  

,    
   

 
  

  
  

3 

  
   

  
 

 

 
,  

 
 

0,033 ·   
(2 ) -  

4 

 
   

  
 

 

-   
0,020 ·   

(1,2 )  

 
  

,    
   

 
  

  
  

5 
  

   
   

 

 
,  

 
 

0,033 ·   
(2 )  

-  
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  4.1 

№     
 

 

6 
 

   

 

- 
 0,023 ·   
(1,4 ) 

-  

   0,166 /  (10 ) 
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5     А 
 
5.1     
 

       Mercedes-Benz E-Class  
      2700   

 13 . . 
        

, . : 
 − = 𝑁 ∙𝐿 ∙𝑡 − ,

 
(5.1)

 

  
 

     –  ,     ; 
 –   ;  𝑡 −  –       , . / . : 

 𝑡 − = 𝑡 ∙ ∙ , 
 

(5.2)
 

  𝑡  –      , · / . 
, 𝑡 = ,  · / .  ; 

 –          
   ,  = 1 ; 
 –         

 ,   = 1,2. 
 𝑡 − = , ∙ ∙ , = ,  · / . , 
 − = ∙ ∙ , =  · . 

 
  -   ( )    

    1     , . : 
 = ( , + ) ∙ 𝑡 ,                      (5.3) 

 
  ,  –        1     
  ;  

 –     ,    
   ; 𝑡  −   , 𝑡 = ,  · . . 

 , =  ∙ 𝑑 − ,                        (5.4) 
 

https://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjA4t_WpNvpAhWMfZoKHQqFDMsQjhx6BAgBEAI&url=http%3A%2F%2Falldrawings.ru%2Frisunki%2Fitem%2Fmercedes-benz-e-class-coupe-2009-mersedes-bents-chertezhi-gabarity-risunki-avtomobilya&psig=AOvVaw1nlbILC2Wkf2C17pXF0Ltn&ust=1590917770258394
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  −      1  (  
    );  𝑑 −  –      , 2; 

 , = ∙ =  . 
 

    𝑡   0,15 − 0,25 .   
 (     )   0,5 

.     . 
        : 

 = 𝑁. ∙ ,                     (5.5) 

 
   –        , ;  .  –       -  , 

;  
 –   -    , . 

 
            

( , )      
.      4-       . 
 = ∙ = , . 

 
    -     

, . : 
 = ∙ 𝑡 ∙ 𝑑 ,                (5.6) 
 

    𝑡  –        , 𝑡 = ,  .  [1]; 𝑑  –      , 𝑑 = , . 
 = ∙ , ∙ =   . . 
 

         
     (  . )        

            
   5.1. 
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 5.1 -           
 

  

      

   
   

   
%  -  %  -  %  -  

1 2 3 4 5 6 7 
1.  5 4843,8 100 4843,8 - - 

2.     25 24219 100 24219 - - 
3.  4 3875,04 100 3875,04 - - 

4.   
   

5 4843,8 100 4843,8 - - 

5.    
 

5 4843,8 100 4843,8 - - 

6. Э  5 4843,8 80 3875,04 20 968,76 
7.    

 
5 4843,8 70 3390,66 30 1453,14 

8.  2 1937,52 10 193,75 90 1743,768 
9.  5 4843,8 30 1453,14 70 3390,66 

10.  ,   
 

10 9687,6 50 4843,8 50 4843,8 

11.    10 9687,6 75 7265,7 25 2421,9 
12.  10 9687,6 100 9687,6 - - 

13.  1 968,76 50 484,38 50 484,38 
14. -  8 7750,08 - - 100 7750,08 

    100 96876 - - - - 
15. -  100 1080 100 1080 - - 

16.  
 

100 - 100 - - - 

17.  
 

100 - 100 - - - 

18.    100 1080 100 1080 - - 
 - 99036 - - - - 

 
5.2     
 

          
,      20-30 %    

    .          
  ,   , 

 ,   ,  
       5.2: 

 = , ÷ , ∑ − ,                       (5.7) 
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  ∑ −  –        , , 
  .     ,   . 

 = , ∙ = ,  . . 
 

 5.2 –     

   
    

  
  , % 

, 
.  

    
,    

25 4951,8 

    
,    

20 3961,44 

,     
 

20 3961,44 

   10 1980,72 
   10 1980,72 

   15 2971,08 
 100 19807,2 

 
5.3     
 

     , 
        . 
   ( )    

. 
      : 

 = − ,                         (5.8) 

 
  −  –          ( . 5.1), 
· ;  

 –  ( )     
   , . 
        

       2070     
    1830      .  
     : 

 = − ,                         (5.9) 

 
   –  ( )   « » , . 
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   ( )   « »   
     1610 ,     

 – 1820 . 
       

           
    ,    5.1  

       
 5.3. 

 
 5.3 –    

     − , 
.  

,  
 

,  
 

-
 

-
 

 .ч.  е а  -
 

-
 1 2 3 

1 2 3 4 5 6 7 8 9 
  

 4843,8 2,34 2 1 1 
 

2,66 3 
    24219 11,7 12 6 6 

 
13,3 13 

  3875,04 1,87 2 1 1 
 

2,12 2 
  4843,8 2,34 2 1 1 

 
2,66 3 

  
 

 
4843,8 2,34 2 1 1 

 
2,66 3 

Э  3875,04 1,87 2 1 1 
 

2,12 2 
  

  
3390,66 1,63 2 1 1 

 
1,86 2 

 193,75 0,1    
 

0,12  
 1453,14 0,7    

 
0,79  

 , 
   

4843,8 2,34 2 1 1 
 

2,66 3 

  
 

7265,7 3,51 5 3 2 
 

3,99 4 

 9687,6 5,29 5 3 2 
 

6,01 6 
 484,38 0,23    

 
0,26  

    73819,51 37,99 36   
 

41,18 41 
-  1080 0,52 1 1   0,59 1 

   1080 0,52 1 1   0,59 1 
  2160 1,04 2    1,18 2 

  
  

  
1453,14 0,7 1 1   0,79 1 

 1743,768 0,95 1 1   0,96 1 
 3390,66 1,63 2 1 1  1,86 2 

 , 
   

4843,8 2,34 2 1 1  2,66 3 

  
 

2421,9 1,17 1 1   1,33 1 
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  5.3 

     − , 
.  

,  
 

,  
 

-
 

-
 

 .ч.  е а  -
 

-
 1 2 3 

 484,38 0,23 0    0,26  
-

 
7750,08 3,74 4 2   4,25 4 

  23056,488 11,22 12 8   12,64 13 
  

 
99036 48,52 50 29   55,03 56 

 
      : 

 = ,                    (5.10) 

 
   –    , · .;  

 –      
 , . 

 = ,   = , ≈  . 

 
 -      

        01-91.  
 
5.4      -   
 

       . 
       ( - ,  , 

, -     , ) 
     : 
 = ∙𝜑∙ ,                    (5.11) 

 
   –    , . ;  𝜑 –    , 𝜑 = 1,1÷1,15;  

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

 –     , . 
 = . ∙ ∙ ∙ 𝜂,                       (5.12) 
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  .  –     , ;  

 –  , =  ;  
 –    ;  𝜂 −     .   
  ,         
, ,       

   , , ,      
  , 𝜂 = 0,90. 

 = ∙ ∙ ∙ , =  . 
 

        
: 

 = 𝑁𝑁 ,               (5.13) 

 
   –        ; 

 –          
(   ). 

 = , ∙ ,              (5.14) 
 = ,               (5.15) 

 
   –         

( ), =  .; 
 –      , =  . 

 = , ∙ =  , 
 = =  , 
 = =  . 
 

      : 
 = 𝑁 ∙𝑑. ,               (5.16) 

 
 𝑑  –           



 
 

75 
 
 

 -  . 
         

5.4. 
 

 5.4 –        
  , .  .  ,   .  . 

 4843,8 4392 1 1,21 1 
    24219 4392 1,5 4,04 4 

  3875,04 4392 1,5 0,64 1 
 1453,14 4392 1 0,36 1 

  4843,8 4392 1 1,21 1 
    4843,8 4392 1 1,21 1 

    3390,66 4392 1 0,85 1 
 193,75 4392 1 0,05 

1 Э  3875,04 4392 1 0,97 
 9687,6 

 
1 0,73 1 

 484,38 4392 1 0,12 
1    7265,7 4392 1,5 1,21 

 ,    4843,8 4392 1,5 0,8 1 
 73819,51 

 
15 13,4 14 

-  1080 4392 1 0,27 1 

   13,67 15 

 
  −  – ,   

 ,     
  (     ,  

    ,    -  , 
   ). 

      : 
 . = , − , ,             (5.17) 
 . = , ∙ =  . 

 
      X p   
       d    
 . 

 = 𝑁 ∙𝑑 − ∙𝜑. ∙ ∙ ,              (5.18) 

 
   –    ;  𝑑 −  –       , ;  .  –      , ;  
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𝜑 –    , 𝜑 = 1,1;  
. –      , 

;  
 –    ,  = 3 / . 

 = ∙ ∙ ,∙ ∙ = , ~  . 

 
        ,  

         
.        .  

 –   −  ,  , 
         

     ,   . 
   –      

  0,4    . 
 –        

  ,     .    
   –     (  )   

    . 
   – : 

 = ÷ ∙ ,              (5.19) 
 = ∙ =  − . 
 

  –      : 
 = 𝑁 ∙

,                (5.20) 

 
   –       , ;  

 –         
   ,  = 4 ;  

 –         , . 
 = 𝑁 ∙𝑑. ,               (5.21) 

 
  𝑑 –     , 𝑑 = 2; 

 –    ,  = 305. 
 = ∙ = ,  , 

 = , ∙ = , ~  . 
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 -    : 
 . = ∙ ,               (5.22) 

 . = ∙ =  − . 
 
5.5     
 

  ( . 5.5)     
 : - , - ,  

  . 
 

     . 
 

   (   , - ,   . .) 
  : 

 − = 𝑓𝑎 ∙ ∙ ,              (5.23) 
 

  𝑓𝑎 −      (   ), 
2;  

X −    (   );  
 −    , = . 

       , 
 , , ,  ,   

   .         
 .      = 6 − 7.  
          

   4 − 5.         
  10. 

 𝑓𝑎 = , ∙ , = ,   
 − = , ∙ ∙ =   
 = , ∙ ∙ =   
 = (𝑓 ∙ ∙ ) + 𝑓𝑎 ∙ ∙ = , ∙ ∙ + , ∙ ∙ = ,   
 = , ∙ ∙ =   
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 5.5 –     . 
 

 
, 

 .  
, 

 .  ,  

    12 1 429 
 .  1 1 66 
 .  1 1 167,55 
 -

.  
1 1 66 

 728,55 
 

   . 
 

         
       : 
 = 𝑓 + 𝑓 ( − ),              (5.24) 

 
  𝑓  −    ,  ;  𝑓  −     ,  ;  

 −       ( . 5.3). 
     5.6. 

 
 5.6 –   . 

  𝑓  𝑓   , 2 

 18 11 2 29 
-  14 10 4 44 

Э  12 7 1 12 
    11 6 1 11 

 17 12 1 17 
 12 9 2 21 

, ,  12 8 1 12 
 14 4 1 14 

 160 

 
  . 

        
     1000   

: 
 = 𝑓 ∙𝑁  ,               (5.25) 

 
 𝑓  −      1000   

. 
    5.7. 
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 5.7 –   . 
     𝑓 ,  ,  

  32 86,4 
   12 32,4 

Э   6 16,2 
  8 21,6 

  4 10,8 
  6 16,2 

    4 10,8 
 

 
194,4 

 
      ,  

       ,    
 1,6        ,   

 : 
 = , ∙ ,               (5.26) 

 
  –      ,   

 , =  . 
 = , ∙ = ,  . 
 

    ,   , 
    , : 

 = , ∙ ,              (5.27) 
 

    −    , . (  5.7). 
 = , ∙ , = ,  . 
 

   . 
 

 ( )    10 − 14%  
       : 

 . = , ÷ , ∙ ∑ . ,           (5.28) 
 

 ∑ . . −     , . 
 ∑ . = − + ∑ + + + ∑ ,        (5.29) 
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∑ . = + , + , + , + , = ,  . 
 . = , ∙ , = ,  . 

 
  -  . 

 
          

    6−8 ,     2−4 . 
 . Ы = − ∙ + − ∙ + ∑ + ,      (5.30) 

 
   −  -  , .;  ∑  −    , .;  

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

 
   . 

       
    :  

–  15  8−9, , 
–  16  25  7−8, , 
–  25  6−7, , 

       = 15, , 
       8     

. 
 = ∙ = . 
 

         
,       30% 

    . 
 . . = ∙ , =  . 

 
      : 

 ∑ . = + = . 
 

  -     
   5.8. 
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  5.8 –    
  ,  

     728,55 
  160 

  194,4 
  112,36 

  -  
 

320 

 1515,31 
 

    ( ) . 
 

   ( )    : 
 = 𝑓𝑎 ∙ ∙ ,               (5.31) 

 
   −  -  ;  

 –    ,  = 2,5−3. 
            = , ∙ ∙ , =  
 

   . 
 . = +

,                      (5.32) 

 
   −   -  ;    −    ( ) ; 

 −   . = . 
 . = , + =  , . 

 
5.6       

     
 
5.6.1         
 

      , 
     ,    

,        
 ,     .  

      ё  
   , ,       

         
.  
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 ё        
    :  

–     ё ;  
–      ;  
–     ё     

 ,     ё ;  
–       

    ;  
–     ё     

 ,       
;  

–     ;  
–      . 
 
5.6.2        
 

      ( . 5.1)  
     ,  

      . 
          

        ,  
,   .    

      , 
    ,   .     

     ,    
, ,  ,  , 
       

ё   : 
–       ( ); 
–    : ; ; ; 

;  ; - ; 
–  ; 
–     ; 
–  -  ; 
–   . 
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 5.1 –     

 
5.7    
 

        
        ( . 5.9)   

.       1 «  
    ».    .  
        

    ,   
   . 
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 5.9 –      
     

 
, 

  
 

, 
 

- 
- 
 

. 
 

 

-
 

 
,  

 

1 

  
   (6000 3600 

2600) 380 ; 
3  

 
TFL500

0-3D 
  1 1500 353 .  

2 

  
 

(300 3300 2700) 380 ; 
2,6  

 -
97  

  10 545 100 .  

3  (1400 700 870) 
  

 10 74 15 .  

4 

  
(2320 680 320),  

 (550 460 120) 
380 ; 8  

-4-
-11 

  1 550 569 .  

5 
   

(1600 700 1400) 
220 ; 0,25  

  
 – 

5  
  1 140 297  .  

6 
     

 80   (400 400 1000) 
HPMM 

HC-2085 
  2 24 12  .  

7 
  3 

    
225  (687 459 1000) 

JTC 
3931+22

5 
 

 10 40 96  .  

8 
  

(960 760 930) 220 ; 2  
Flting 
BL533 

  1 209 80 .  

9 
   

 (880 940 1260) 
220 ; 0,2  

Sivik 
-

60 Start 
  1 77 51 .  

10   

 
 

10
 

  1 - 142 .  

 
 1    5.2 

          
  ,    5.9. 
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 5.2 –    . 

 
  3626000 . 

 1     : F =  . 
 

 2    5.3 
         

        5.9. 
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 5.3 –    . 

 
  3626000 . 

 2      : F =  . 
 

 3    5.4. 
         

    ,   5.9. 
 

 
 5.4 –    . 

 
  3626000 . 

 3     :            F =   
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    ,   

    . 
  (  ,   

    )    5.10. 
 

 5.10 –     
  1  2  3 

  3626 . . 3626 . . 3626 . . 
  780 2 598 2 585 2 

 
  ,    5.10,  
,        

 ,      
 ,         

,      . 
 
5.8   
 
5.8.1      
 

      
 : 

 Q = V · ∆T · K/ ,                                                                              (5.33) 
 

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

 ∆T =  ° ; K –    , K = , . 
 V = S · H ,                                                                         (5.34) 
 

 S  –   , S  = 585 2; H   –   , H  = 4,8 . 
 V = · , =  3 
 Q = · · , / =  /         
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5.8.2     
 

       
  : 

 = ∙ ∑ N  ∙ P  ∙  ∙ iηc∙η  i ,                                                 (5.35) 

 
  –     ( / );  

–    ,  
       

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

      , η  =, . 
    i –     

: 
  = . ∙ ∙ ∙ ηn,                                                                           (5.36) 
 

  –        
, ;  

.  –     ;  
 –   ;  

 –  ;  ηn–     . 
 . х . = ∙ ∙ ∙ , =   
 . х . = ∙ ∙ ∙ , =   
 . . = ∙ ∙ ∙ , =   
  х − = ∙ ∙ ∙ , =   
 . = ∙ ∙ ∙ , =   
 . = ∙ ∙ ∙ , =   
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   4   ё : 
 

. х = ∙ ∑ ∙ ∙ ∙ ,, ∙ , =   

 
   2   ё : 

 

. х = ∙ ∑ ∙ , ∙ ∙ ,, ∙ , =   

 
    : 

 

. . = ∙ ∑ ∙ ∙ ∙ ,, ∙ , =   

 
    - : 

 

 х − . = ∙ ∑ ∙ , ∙ ∙ ,, ∙ , =   

 
    : 

 

. = ∙ ∑ ∙ ∙ ∙ ,, ∙ , =   

 
    : 

 

. = ∙ ∑ ∙ , ∙ ∙ ,, ∙ , =   

 
    : 

 = + + + + + =   
 

5.8.3      
 

       : 
 = Nc ∙ P ∙ ∙ η  ,                                                                                    (5.37) 

 
  –      ( / ); Nc –  ;  
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P  –    (     
);  

T  –      ; 
–    ,  
       

    ; η  –  . 
 ,   : 

 Nc = ∙ ∙ ∙Z∙n ∙ηcn ,                                                                                                  (5.38) 

 
 Nc–  ;  

E –  , ;  
–    ;  S –  ; 

 Z –   ; 
 –    ; 

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

 
 Nc = 135 

: = ∙ ∙ ∙ ,, =  /  

 
 

 
        

    .  
         

, ,       
 .       

,   ,   , 
       

   . 
       ,  

  3-       , 
       .  
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А Ч  
 

                , 
 ,       . 

       : 
1)        ,   2029 

     9006   .   
       2029      
  (    )   5600 ; 

2)      .   
    ,    

      -4-
-11. 

3)   ,      . 
   585 2.  

  ,      
         
  Mercedes. 
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 А  Ч  
 
1   4.2-07-2014.   .  

  ,       
  / . . . , . . , . . 
. – :  , 2014. – 60 . 

2 , . .     : .   
  / . . , . . . – :  , 2009. 

– 52 . 
3    [Э  ]:  

 . –  : www.aebrus.ru/ru 
4      

     : .  /  .  
. .  . – :     , 

2010. – 104 . 
5     : .- . 

 [Э  ] / .: . . , . . . – 
:   , 2015. 

6  01-91.             
      . – .: , 1991. – 184 . 

7   23.05-95 «    » /  
 29  2003 . N 44 [Э  ] //  :  : 

www.base.garant.ru/3923891 
8 , . .    

    . .: , 1993. – 271 . 
9  . .,  . .     

       
 :       

 « -   ». – .: ( ), 
2000, - 83 . 

10  . .,  . .,  . .  
-    . : 

, 1998. – 44 . 
11 , . . .   : .  / B. . 

. - 2-  . - .:   , 2007. - 871 . 
12  . .  :    -

 :   / . . , . . . -2-  ., 
.   - .:   , 2002. - 528 .



 

 

 А 
 

            7  
 

№ 
/  

,  
 
 

,  

, 
 , 
 

 
, 

 

 
 

,  

  
7 ,  

. 
 

1 
  
   

 3000 .01 
0,138 0,061 0,210 0,010 12,2499 0,0555 

2 
  

   
 3000 .02 

0,138 0,061 0,210 0,010 12,0962 0,0555 

3 
  

   3500 
0,196 0,200 0,239 0,025 11,5646 0,0898 

4 
  

   3500  
0,196 0,200 0,239 0,025 11,6870 0,0898 

5 
    

 -4- -11 
0,253 0,247 0,269 0,002 12,1405 0,0961 

6 
   Hofmann 

Brekon 141 - 4-pC 
0,253 0,154 0,210 0,033 12,4681 0,0485 

7    - 4-  - 12  0,253 0,247 0,210 0,002 11,6624 0,0738 

8 
   unimetal 

RHO - 6/L 
0,023 0,014 0,092 0,004 12,7266 0,0319 

 
 

 
 
 
 

 



 
 

 
 
 
 


