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-      
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 :   « »  
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 № 1    ( ) 

-  :    
  : ,   

      
 :      

       
: 1021400967092  

: 1433000147  
: 143301001  

: 00196240  
:  –    ,  

  « »  « »   
    « » ( ). 

 
         1957 . 
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    :   - ,  

   ,        
   (  ).    « »  

  250 ,   .    , 
        -  

 ( ),      .  
   –    28  1956 ., 

           
    ,  « » –  

 ,    , 
   « ».  

http://www.catalogfactory.ru/fnd.php?name=%D0%9F%D0%A3%20%22%D0%90%D0%9B%D0%9C%D0%90%D0%97%D0%94%D0%9E%D0%A0%D0%A2%D0%A0%D0%90%D0%9D%D0%A1%22%20%D0%90%D0%9A%20%22%D0%90%D0%9B%D0%A0%D0%9E%D0%A1%D0%90%22
http://querycom.ru/company/1322552
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1997      « »   
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30 
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  . 

       
 : 
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 –   .  
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      : 
 
α = / .                                                                                                       (1.3) 
 

   : 
 

=Q /Q ,                                                                                                        (1.4) 
  

    Q  –    , ; 
Q  –  ,    , . 
 

   : 
 

= / ,                                                                                                         (1.5) 
 

     –    , ; 
 –   , . 

 
  : 

 
=l /l ,                                                                                                          (1.6) 

 
    l  –  , ; 

l  –  , ; 
 

 1.12 –   
  

       
  

0,93 

       0,83 
       0,83 
    0,97 
    0,97 
   0,50 

 
    , : 

 
l =l /n,                                                                                                           (1.7) 

 
    n –  . 

 
 , / : 

 
νt = l /t ,                                                                                                        (1.8) 

    t  –  , . 
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  : 

 
t = t  +t ,                                                                                                    (1.11) 

 
    t  –   , ; 

t  –   , ; 
t  –   , . [20] 
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    - - 

   92063 80013 
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( 1+ 2)/ 5 
  
0,2 
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( 1+ 2+ 3)/ 5 
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( 1+ 2+ 3+ 4)/ 5 
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.    791 . 

        .     
   12249  .   

       
.      3062,25 . 

    : 
 t = V ,       
                                                                                                                     (2.1) 

 L  –   , ; 
V  –  , /  
 t = ∗ = ,     
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 t  –    - , .            
 -        

 ,   ,      
   0,3 .      – 

0,1   .    -    – 
1 .  
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t = ∑t′ + ∑t" ,                                                                                     (2.3) 
 

 𝑡′  -    ∑𝑡"  -    
. 

   45 .     
– 15 . 1     15 .  

 
    : 

 
t  = 0,75*2 = 1,5  

 
  ,      

, : 
 
 𝑡 = , ∗ + , ∗ =  
 
 𝑡 =  0,8 + 79,1 + 4 + 14 = 97,9  = 4      
  

   : 
 𝜎 = 𝑡𝑡  ,                                                                                                         (2.4) 

 

 𝜎 = ,, = ,  

 
      : 

 n = ∙ ∙αto  ,                                                                                                 (2.5) 

 
  –   ; 

α  –   ; 
t  –  , . 
 

 𝑛 = ∙ ∙ ,, =  

 
        

    : 
 = Q/q n α                                                                                               (2.6) 
                                                                                

 Q –  , ; 
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q –  , ; 
 –  ; 𝑛  –  , ; 

α  –    . 
 

 = 12249 /18*1*24*0,83 = 34  
 

 ,       
 = Q /qγn                                                                                                 (2.7) 

 
 Q  –  , ;  

q –  , ; 
 –   ; 

n  –  . 
 

=102/18*1*1 = 5,6 = 6  
 

   ,  [22] 
 W =  q γ/𝑡 ,                                                                                                 (2.8) 
 

 q  –    , ; 
 –    . 

 
 𝑊 =  ∙ / , = ,  
 

   ,  
 W =  q γl /𝑡н,                                                                                            (2.9) 

 
 l  –   , ; 

t  –   , . 
 

 W =  ∙ ∙ , =  

 
   ,  

 l = t ∙ V                                                                                                 (2.10) 
 
 𝑙 = , ∙ = ,  
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-   ,        
    ;  

-   ;  
-   ;  
-   ; 
-    ,     

  .  2.7   . 

 
 2.7 –    

        
   .  

        
  (       ).   
     .    

,   ,   .   
     .     
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.  

        
  ,        

,         
    .  

        
,        ,   

 ,         
 .  

        
 .          

    .  
   (     )  

   .  
   (      

)     , 
       
 .  

       
(   ),      

    .  
        

 .  
 

2.2.5      
 

  ,      -  , 
     -  . 

 
 S =S +S +S +S +S +S +S                                                       (2.12) 
 

 S  –  , . . ,    
  (    ), 2; 

         S  –  , . . ,    
, 2; 

S p –   , 2;  
S  -   , 2;  
S  –   , . .    , 

     , 2:  
S  –   . 2;  
S  –   . 2. [4] 

  2.1       
.  
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 2.1 –   

№      
 

  

1    1 2  
  

q  / 2 3,4 

2    Q  .  8166 
3   

    
K  - 1,2 

4     
   

A2 % 90 

5      
  

t   2 

6    , 
  

S  2 30 

7    
   

A3 % 90 

8      
  

t   2 

9  ,    
    

  

t   2 

10    
  1 2   

 

q  / 2 1,6 

 
       

 
S  = Qmax /q                                                                                            (2.13) 

 
 Qmax –       , 

;  
q  –    1 2   , / 2.  
 
S  =8166 /3,4 = 2402 2 
 

        
   ,      
     90%  . 

      ( ) 
  1,5  4,5 ,    ( )  0,7  1,5 

.            
   3,5  5,5       18   

.  
      90%   . 

 
S  = 0,9*2402 = 2162 2 
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      1 2   
   .       

         
   1  .  

     , 2,   
  

 
S  = Q   A2 t  /(365 q  100) + S                                                        (2.14) 

 
S  = Q   A3 t /(247 q   100),                                                          (2.15) 

 
 O  -   , :  

 –      ,  
– 1,2...1,5;  

2 –  ,     ;  
t  –       ;  
247 –     ;  
365 –    ; 
q  –    1 2 , / 2 ; 
SB – ,   ,   . , 2;  
A3 –  ,    , %;  
t  –       . 
 
S  = 8166*1,2* 90* 2 /(365*0,86*100) + 30 = 86 2 
 
S  = 8166 * 1,2*90*2/(247*0,86*100) = 83 2 
  

          
   ,      - .  
        

  ,      ,  ,  
      . 

        
,       .  

       
  

 
S  = Q  t   /(365q),                                                                                (2.16) 

 
 Q  –   , ; 

t  –  ,        
 ; 
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 –      ,  

= 1,2-1,5; 
q  –      1 2  

 , / 2.  
 
S  = 8166 *2*1,2 /(365*1,2)= 45 2 
 

      
        

 .     
 
So  = Q  t   /(247 q),                                                                               (2.17) 
 

 t  –  ,        
 .  

 
So  = 8166*2*1,2 /(247*1,2)= 66 2 

 
        

 .         
   ,       5 2;  3 

 5  –  4 2;      –  3,25 2.  
       

 ,      
 .       
 ,        

    ,      
. [4] 

  2.2      
.  

 
   2.2 –       

   
 
 

 , 2 

  (  ) S  2402 

  (    
) S  2162 
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  2.2 –       
   

 
 

 , 2 

   S  86 

   S  83 

  S  45 

  S  66 

   S  50 

   S  4844 

   S  1200 

 
   ,     

   8166       4844 
2.  

2.2.6    
 

 :  
)  -   

 -       
,    –     .    

     ,   
      .  

    -   
, ,   .  

         
        .  

         
  ,       
- .  2.4   :  

   -  ,   
  ( )       - 

        
,  ,  -  ,  
)    

      .  
      ,   , 

   . .    –     
,   ,       
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   .  

 ,    - ,  
      .  

         
 ,       

,        .  , 
          

      .   
    –   ( ) 

         
 .  

)    
        

 ,  ,   
 .  

        ,   
    – ,  ,    

. .       :  
   ( ,   

,   ,    )  
    ( ,  

 ,  ,     
).  

          
       

      .   
        

    .  
)       

      :  
-    :  
-     ;  
-    ,    :  
-     .  

      .   
   ,    ,    

.  
       

 .      
       .     
   ,    ,   
   .  

       .  
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)    
     , 

:  
-    ( ) ;  
-      ;  
-    .  

         : 
   (      

( )     (     
  ).  

 
  ,  ,    

       .  
 

2.3.1     
 

 -      
  .  

 , ,      
:   ,   ,  
  ,  . 

        
 750 400 160   50 .       

       . [7] 
     ,    

        – . 
         

.  
       , 

      ,  
    .    
 , ,    . 

        .   
   .[8] 

 
 2.3 –    

 
 

 
 

 
 

(     
),  

, 
  

 
 

 
, 

  
  

 
,  

   
   

 

1240 840  1350 1250 



50 

 

   2.3 –    
 

 
 

 
 

 
(     

),  

, 
  

   
  

 
,  

   
   

 

1240 840 1350 1250 

 
  

, 
  

1240 840  1350 1250 

 
   

1200 800 970 800 

 
  -  ,       

     
.  

 
2.3.2  ,     
 

     , 
   ,       

 .    :  , 
 ,  ,   , 

  ,    ,  
 ,   ,    

 .  
     

     .  
     

-    ;  
-      6 ;  
-     ;  
-    ( ) ;  
-    ;  

      
:  

-      ;  
-    ; 
-     ; 
-     
-  ;  
-   ;  
-    (  «   -  »);  
-     ;  
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-        
.  
 –      . 

   ( ),       
.      .  

       
   .    

    .  : 
 ,   ;   

    .   
          

    ,   
,  ,    . .  

   ,    
     -     

  .  
  :  

-       ;  
-  ; 
-        ;  
-    ,    ;  
-        

; 
-         
,      ;  

-         
      ,     

  .  
      

,  ,         
 .        

 -  ,  ,    
  .      

 .        
 . 
 

   :  
 
h  = h  +h  +l                                                                                               (2.18) 

 h  –    , ;  
h  –   , ; 
l –     , . 
 
h  = 1,35 +0,144 +0,2 = 1,7  
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 Z = H − , −hh ,                                                                                                (2.19) 

 
 H   –     , ; 

         h  –          , . 
 

 𝑍 = − , − ,, =  

 
  

 
H  = Z h  + h  + h                                                                                                                                     (2.20) 

 
 h  –           

. 
 

H  = 2 * 1,7 + 0,1 + 1,3 = 4,8  
 

        
 n = + b+α ,                                                                                          (2.21) 

 
  –    , ; 

 –     , ; 
b –  , ; 
α –      . 
 

 n = + , + , = 9  

 
         

 n = ,                                                                                                    (2.22) 

 
 R –        ; 

n  –      𝑛 = ∙  = 252  

 
      

 
L  = (l + b) n + b,                                                                                        (2.23) 
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 l –      ; 

n –   ; 
b –   , ; 
 
L  = (1,3 + 0,05) 32 + 0,05 = 43,25  
 

     [4] 
 
L = L  + l1+ l2                                                                                              (2.24) 

 
 l1 –          

 ; 
l2 –          

 . 
 
L = 43,25 + 3+ 3 = 49  
 
2.3.3      
 

   -    
   ,      

        .  
        :  

 Q = T K ,                                                                                               (2.25) 

 
 Q  -      , ;  𝑄  -  , ;  𝑇  -      ( ) , 247 ; 𝐾   -     ( ).  

 Q = ,  = 39,6  

 
       :  

 
 = l* b* h* ϕ*ρ,                                                                                        (2.26) 

 l—  , 1,24 ;  
b –  , 0,84 ; 

          h –      , 1,35 ;  
ϕ –     , 0,9:  
ρ –   (  -   0,6-2,5 / 2)  
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 = 1,24* 0,84 * 1,35 * 0,9 * 1,5 = 1,8  
 

   
  =

η
,                                                                                                           (2.27) 

 
 Q –     ,  

 

η = t ,                                                                                                        (2.28) 

 
 t  –   , 8 . 

 

 η = = ,  

  
 = 12249/1,5 = 8166  

 
   ,      

:  
 

R = 
E
                                                                                                            (2.29) 

 
 R –    ;  

E –   (  ), ;  
M –    -  , .  

        

 R = , =  

 
2.4.4  -    
 

  –  -    
  ,    . 
    ,    
 .  

  ,  ,   
 -  :  ,  

,    , ,     
 .      

  ,   ,     
(   , , , , 

 ). [4] 
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    , 
 ( , , ), , 

 ( , , ),     
,  ,   .   60 

  .        
 ,   ,  -

,    . .    
, . .  ,         

 ,         
,       . .,     

   .  ,   
          

   , ,   
,  ,      

 .       
 ,      

 . 
 -      
  Toyota 7FBCU,  2.8. 

      
   ,      .  

        
          
.  

 
 2.4 –     

      
  1500-1750 

    
    

 500 

  
    

 6000 

      
   1410 

   1770 
  

  
 1800 

    
    

 900 

 2175 

   
 

 145 

    1115 
    

 
 2080 

    
 

 2105 
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 2.8 –   Toyota 7FBCU 

 
      ,   

 .  
   -  

  
 n =  ∑ T∙ ∙  ,                                                                                              (2.30) 

 
 Q  -  , ;  

-   , ;  
 -  , / ; 

k  -     .  
 

   :  
 =                                                                                                    (2.31) 

 
  -    , ;  

 -    , . 
   :  
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= t + ∙V + ∙H + ∙HV + t                                                                      (2.32) 

 
 1 -    , ;  

t1 —      , ;  
t2 —      , ;  
H1 -         
, ; 
H2 -      , ; 
V  -  , / ;  
V  -   / .  
 

 = + ∙, + ∙ + ∙, + =  

 =  ∙ , = , /  

 

 n =  ,∙ , ∙ ≈  

 
  ,        39,6   

   .  
 

 
:  

    -  
  ,     -  

  2017 .      -  . 
     ,    

  4844 2.   ,   
    -  .   

   :     
 39,6 ,   8166 . 

      -  
 – ,   ,  

  .  
 
2.4   
 
2.4.1    
  

      
,        

   .       
         

,       
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, ,      . . 
      

       
.   

   ,   
     ,  

  . [1] 
       

   , ,   ,  
,       . . 

       
, . .  ,    , 
   .[20] 

       
   : 

-        
          

   ; 
-      

; 
-     ; 
-        

       ; 
-        

  ,       
    ; 

-     . 
 
2.4.2   
 

       
 .   , , 
, ,   .  

    :    
;      ;    

  . [20] 
      -   

    – ;  – ;  
– ;  – ;  –     

.      0,5.  
       .  

          
   .   , ,   
    .    
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     15    3   
     2 .      
      .  12  

       
 12 . [18] 

        
  :   ,   - , 

     , , 
   . 

,   ,      
   L [20] 
 t = V ,                                                                                                      (2.1) 

 
 L  –   , ; 

V  –  , /  
 

,   - ,     
 ,     -

 . 
,    ,   , 

     : 
 t = ∑t′ + ∑t" ,                                                                                     (2.3) 

 
 𝑡′  -    ∑𝑡"  -    

 ,   
 t = t + t + t  ,                                                                                     (2.2) 

 t  –    - , .            
                                                       

  2.5  -   
. 

 2.5 – -    
  

 L, 
 

 
, 

V , /  

  
,  

t,  

 
-
, 

t ,  

 
, 

t ,  

 -  241 30 8 1 18,5 
 -  700 30 23,3 1 48,5 
 -  750 30 25 1 52,5 
 –  791 20 39,55 1 97,9 
 –  1657 20 82,85 1 180,7 
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2.4.3       
 

  ,     ,  
       .  

      
    .  –   

,    , ,    
    ,   ,  

  ,      
    ,     

           
 . 
         

    ,     
  . 

        
     -   ,  

   ,   ,    
     ,   

   .     
   ,      

  .    
 -   ,     

 .  
        , 

    .       
    ,    

    ,      
   .  ,     

,         
 .      

. 
 ,       

   .        
     ,    
       

,     . 
 
2.4.4      -

   
 

   ,    
       . 
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  : 
I -   (  3 - 5 )   100 .  
       ,   

  5 ,  500 / ; 
II  -     50  100 . .    

      150  500 / ; 
III  -     50 . .      

    150 / . 
      , 

        
 2.6. 

 
 2.6 –    

 
 

 , /  
     

  
I 70 50 40 
II  60 40 30 
III  50 30 25 

 
       

          2.7.  
 

 2.7 –     

   
     

  
I II  III  

   2 2 2 

   
     

  
I II  III  

   b 0 ,  4,0 3,5 3,0 
   b  ,  8 7 6 
 ,  2,0 1,5 1,5 
   b ,  12 10 9 

 
  ,       

   ,    : 
    40 ‰; 

      250 ; 
      150 ; 
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      5000   
     2000 . 

  ,    
,    imax    
       2.8. 

 
 2.8 –   

  
4  2; 4  4; 6  4; 6  

6; 6  8 
8  4 6  2 8  2 

 
 , 

imax %  

80 60 40 20 

 
        

 ,      
 ,       
 ,     2.9. 

 
 2.9 –   

 
, 

/  

  
,  

   
   , , 

     
  ,   

 
 
 

2,0 2,5 3,0 
60 150 300 4000 3000 2500 
50 125 250 2500 2000 1500 
40 100 200 1200 1000 800 
30 75 150 600 500 400 

 
    .     

-  ,   –  . 
 -       

  ,   ,  
  ,      

 . 
  -    
  (      

)    . 
        

       
  . 

       
       2.10. [3] 
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 2.10 –      

 
 (  

   
),  

 , ,    
    

 
  

  
  

 , 
 

-10     -5   

0   
(  

) 

4 22 24 31 18 
6 29 32 40 20 
8 34 37 48 22 
10 38 42 53 25 
15 48 53 60 30 
20 55 60 68 35 
25 60 66 75 40 
30 67 74 83 45 
35 72 79 80 50 
40 77 85 96 55 
50 82 90 114 65 

60 92 100 129 75 

70 103 113 144  

80 114 126 160   

90 127 139 177  

100 136 153 194   
 

 
        

    ,    
  . 

  2.10      
         

,        .[3] 
 
2.4.5         
 

   ,     
 .     

 -  ,    . 
  ё       10 / ,    

.        
      20 / . 

     , , , 
      .    
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,   .  
     (   )  
.  ,      

     . 
      .  

,      ,   ,    
 .  

      .  
      , 
  ( ,     

  . .)    ( , ).   
    ,  -  (    

 ).      
,      (  , 

 ,    .). 
       

   .     
   30       20 / .   

    ,     
       .  

      100 .    
 (   25 )      

 70    . 
        

  (    ),   . 
       

   . 
         

,   ,     
.     ,  

. 
     ( , 

 )      
,          

  . 
        

  ,       
. [14] 

     200    
    ( , )   

.  
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2.4.6      
 

         -  
  .      

        
,        

.         
    ,    

 ,       .  
    ,  .   
      .   
  ,  ,       ,   

      -     
    ( ,  )     

 . 
         

. ,      
    .  
         

,         
    .       

     .   
   ,     

   .     
   20 / . 

      : 
 
S  = (t  + t + 0,5t  ) V  + 5                                                                          (2.33) 
 

 t  –   , t =0,5 ; 
t  –   , t =0,2 ; 
t  –   , t =0,5 ; 
Va –  , /  
 
S  = (0,5 + 0,2 + 0,5*0,5) 5,5 + 5 = 10,2  
 

        
     30 .     

         .  
      ,    

      . 
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2.4.7       
 

        
         
   , . 

 n = ∙ ∙αto  ,                                                                                                 (2.5) 

 
  –   ; 

α  –   ; 
t  –  , . 
 

 n = ∙ ∙ , =  

 n = ∙ ∙ ,, =  

 n = ∙ ∙ ,, =  

 n = ∙ ∙ ,, =  

 n = ∙ ∙ ,, =  

 
       

:  
 = Q/q n α                                                                                               (2.6) 

 
 Q –  , ; 

q –  , ; 
 –  ; 𝑛  –  , ; 

α  –    . 
  

        
 , : 
 = 132269/18*1*1*420*0,83 = 21 
 = 86829/18*1*1*156*0,83 = 37 
 = 45915/18*1*1*144*0,83 = 21 
 =12249/18*1*1*24*0,83 = 34 
 = 132269/18*1*1*16*0,83 = 21 

 
       -   
 134   . 
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2.4.8    
 

        
 ,      

      . ,    
,       

  .   
       

 ,       
.     : ,   . 

        
.   ,       10  (18 

  ),       , 
 ,        6  (11   ) —  

  . [7] 
  –      .   

     10 .     
     37 .  

    54323   
 938662-025. 

 
 2.11 –    54323 

  
 

 

,   -    8800  
     26800  

    7050  
  : 
   
   

 
 

 

 
4680  
2370  

    16000  
   , /100 : 

 60 /  
 80 /  

 
 

 

 
32,3  
41,8  

  : 
   
   

 
 

 

 
6000 
10000  

    34000. 
,   /  100  
,    % 18  

    60 /   36,7 
 

  2.12 –    MAN TGS 33.440 

    
    90000 

     8000 
    ( )  13000 
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   2.12 –    MAN TGS 33.440 

    
   3200 

   . . 460 
  -  

 -   
   ,  

 60 /  
 80 /  

 
/100  

 
29 
38  

 - 6x4 
-   - 16 
   -  

  -  
  -  
    600 
,  - 315/70 R22.5 

 
 2.13  –    -6430C9-520-012 

    
    65000 

     7200 
    ( )  13000 
   3200 

   . . 420 
  -  

 -   
   ,  

 60 /  
 80 /  

 
/100  

 
27 
38  

 - 6x4 
-   - 16 
   -  

  -   
  -   
    500 
,  - 315/80R22,5 

 
 2.14 –   Volvo FH 12 

    
    44000 

     7100 
    ( )  13000 
   3700 

   . . 420 
  -  

 -   
   ,  

 60 /  
 80 /  

 
/100  

 
16.5 
22 
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   2.14 –   Volvo FH 12 
    

 - 4x2 
-   - 14 
   -  

  -  
  -  
    690 
,  - 315/70 R22.5 

 
 2.15 –     938662-025 

  
 

 

    18600 
    8200 
    26800 

     
  

 8800 

  18000 
     13485×2440×24

20 
  2 32,9 

  3 80 
  - 2 
  - 8+1 

 - 11,00R20 
 

 2.16 –     93866-041 
    

  27500 
   7500 

   35000 
    

 
 15000 

      20000 
   12500 
   2500 
   1450 

  ² 29.25 
  ² 20.2 

    12230 
    2360 
    700 
  - 2 
  - 8+1 

  - 11.00 R20 
 
 :  

 4   ,   54323, MAN TGS 33.440, -
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6430C9-520-012  Volvo FH 12   ,  , 
  ,        –   

     60 .     
     Volvo FH 12.  

    2.14. 
 
2.4.9        
 

       
  .     

         
,     ,      

    . 
       

.     37    
      , 

         
25.06.1999 N 16 ( .  23.10.2001) "      

     " (   
  23.08.1999 N 1874)  

      
,         

.       
     40   .  
 ,        

 ,      
 8 ,         
  – 7 . 

     ( )  
   ,   ,     

 .  
  ё     

       
 .   ё    
        

10 .  
 ,       

       , 
   ( )     12 

.  
       12 

,     .      
      .  
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    .  
   ,  ,  

     .  
     :  

1.   -   
             

,     –     
     (   )      
:  

2.         
      ;  

3.      ;  
4.        ,    

  ,     ;  
5.       ;  
6.        

      ;  
7.         

     ,   
        

;  
8.           

      
  ,      
 ( ),   :  

9.  ,      
 ,     

 ,  ,     
  ;  

10.    ,   
. [18] 

      
      9 ,   

,        
8 .  

    ,  , 
       

,  ,  ,   
        

    10 .     
         90 .  

        
 :  

          (  
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);  
   ( );  
   (  );  
    ;  
  ( )    ,  

 ,   .  
        

 2 ,  ,    ,      
4    .  

  ( )    
           

        
( ).  

,    ё   , 
  ( )    

    , ,   
   ,    

   17   12   ,   
   ё       , 

 .  
   ( )  

           
 ё  .  

       
         

   42 .  
      ё   
     10 ,  

     42    29 .  
   ё     

      42 .  
     ,  

. [6] 
  
 2.4.10           
 

         
   .  

         
 ,        
          

( )  . 
       – . 

       , 
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  . 

   ,   6 .  
  4 .    2.18      

  – . 
 

 2.17 –     
  

  12  
        0,75  (45 ) 
  ( )   

      
12  

  2 
     14 

      13 
   3 
  108 
  34 

 
 2.18 –    

№ 
 

  
1 2 3 4 5 6 7 8 9 1

0 
1
1 

1
2 

1
3 

1
4 

1
5 

1
6 

1
7 

1
8 

1
9 

2
0 

2
1 

2
2 

2
3 

2
4 

2
5 

2
6 

2
7 

2
8 

2
9 

3
0 

1                                 

2                                
3                                

4                                

5                                

6                                

7                                
8                                
9                                

 
          

.           
 -  .     

   471 ,     – 320 .  
       –   

1020,75 .   ,  8      8166 .  
    ,   ,  

    – .     
 3062,25 .  

       
.                            

 – : 
 : 
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 t = ∗ = ,                                                                                     (2.1) 

 : 
   45 .     

– 15 . 
    : 

t  = 0,75*2 = 1,5                                                                                    (2.3) 
  : 

1     15 .  
  ,      

, : 
 
 𝑡 = , ∗ + , ∗ =                                                                 (2.3) 
 
 𝑡 =  0,8 + 31,4 + 4 + 8= 44,2 = 2                                                  (2.2) 

   : 
 

 σ = ,, = ,                                                                                          (2.4) 

 
     , . 

  

 𝑛 = ∙ ∙ ,, =                                                                                   (2.5) 

 
       

.  
 

 = 12249/18*1*156*0,83 = 5,2 = 6                                                      (2.6) 
 ,       

 
=34/18*1*1 = 2  

   ,  
 
 W =  ∙ / , = ,                                                                        (2.8) 
 

   ,  
 

 W =  ∙ ∙ , =                                                                     (2.9) 

 
   ,  

 
  l = , ∙ = ,                                                                    (2.10) 
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 L = ∙ =                                                                   (2.11) 
 

 ,    2    . 
   2 .    2.21     

  – . 
  

 2.19 –     
  

  12  
        0,75  (45 ) 
  ( )   

      
12  

  2 
     14 

      13 
   3 
  16 
  6 

 
 2.21 –    

   
1 2 3 4 5 6 7 8 9 1

0 
1
1 

1
2 

1
3 

1
4 

1
5 

1
6 

1
7 

1
8 

1
9 

2
0 

2
1 

2
2 

2
3 

2
4 

2
5 

2
6 

2
7 

2
8 

2
9 

3
0 

 1                               
 2                               
 3                               
 4                               

 
        –  

. 
 t = ∗ =                                                                                      (2.1) 

 
    : 

 
t  = 0,75*2 = 1,5                                                                                    (2.3) 

  : 
1     15 .  

 
  𝑡 = , ∗ + , ∗ =                                                                  (2.3) 

 𝑡 =  0,8 + 32 + 4 + 8 = 44,8 = 2                                                    (2.2) 
 

   : 
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 𝜎 = , = ,                                                                                           (2.4) 

 
     ,  

 

 𝑛 = ∙ ∙ ,, =                                                                                   (2.5) 

 
         

   .  
 

 = 12249/25,2*1*52*0,83 = 11                                                            (2.6) 
 

 ,       
 

=102/25,2*1*1 = 4                                                                               (2.7) 
 

   ,  
  
 W =  , ∙ / = ,                                                                          (2.9) 
 

  ,  
 
 W =  , ∙ ∙ / =                                                             (2.9) 
 

   ,  
 
 l = ∙ =                                                                                (2.10) 
 

       
 L = ∙ =                                                                        (2.11) 
 

  2.23       – . 
 

 2.22 –     
  

  12  
        0,75  (45 ) 
  ( )   

      
12  

  2 
     12 
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   2.22 –     
  

      14 
   4 
  32 
  11 

 
 2.23 –    

№    
1 2 3 4 5 6 7 8 9 1

0 
1
1 

1
2 

1
3 

1
4 

1
5 

1
6 

1
7 

1
8 

1
9 

2
0 

2
1 

2
2 

2
3 

2
4 

2
5 

2
6 

2
7 

2
8 

2
9 

3
0 

1                                
2                                
3                                
4                                
 

     2.24. 
 

 2.24 –        
  

 
-
 

-
 

-
 

    3062,25 1020,75  3062,25 
   79,1 31,4 32 
   97,9 44,2 44,8 

   
  

 34 6 11 

   108 16 32 
  

   
 0,45 1,14 1,58 

  
   

 360 540 504 

     197,7 235,5 160 
     

   
 6 13 13 

    
   

 9492 12246 8320 

 
 ,       

     .    
 . 

 
: 

       
       

     .   -  .   
          

  – .     . 
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 ,        

 .  
      ,  

      . 
      

,       
 ,   .  

 
2.5      
 

    -  
       

        . 
       

        . 
      
       . 

 
        

  1 . ,    1    
         

  .  
    1      

  : ,       
   ,   ,     

        . 
           

 ,  ,     1 .  
    100  .[12] 

        
2.25. 

 2.25 –   
  

 
  

 
 

   

  -  54323/  
 938662-025 

-6430 9-
520-012/  

-938660-
2110-000 1 

Volvo FH 12/  
-938660-

2110-000 1 

  
  

 34 6 11 

  .  300 420 420 
  

 
/100  32,3 27 16,5 
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  2.25 –   
  

 

  
 
 

   

  
  

  

/1  2 1.4 1,3 

   - 6 6 6 
  

 
- 8 8 8 

 
  

 900000 4600000 6000000 

 
 

 

 400000 1200000 1200000 

   
 

 37,7 37,7 37,7 

  
  

 10000 10000 13940 

  
  

 10000 10000 10000 

  
  

 90000 90000 153900 

  
  

 90000 90000 90000 

   108 16 32 
    120 247 120 

  
     

 

 672 2016 576 

   
 

 1290912 881712 366080 

  9688959 6014259 2817270 
 

    
 
Z .  = Z  + Z  + Z  + Z ,                                                                       (2.34) 

 
 Z  –    ; 

 Z  –      , 20% 
 Z  –      , 0,5%; 
 Z  –     2,5%. 
 Z = + 𝐿

                                                                                       (2.35) 

 
  –   , ; 

L  –  , ; 
 – , . . 
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 Z = ∙ + ∙ , = ,   

 
  

 Z = ∙ + ∙ , = ,   

 Z = ∙ , + ∙ , = ,   

 
∑Z = 405078,2 + 97027,7 = 502105,9  

  
 
Z .  = 610743,8 + 122148,76 + 3053,719 + 15573,97 = 751520,2  
 

  
 
Z .  = 405078,2 + 46989,07 + 2025,39 + 10126,95 = 464219,61  
 
Z .  = 97027,7 + 19405,54 + 485,14 + 2425,69 = 119344,07 
 
∑ Z .  = 583563,68  
 

     , . 
 

 = Z .  ,                                                                                               (2.36) 
 

  –   1 . 
 

 = 751520,2 * 37,7 = 28332311,54  
 

 = 583563,68 * 37,7 = 22000346  
 

       
    , , 5,6%. 

 
 = 28332311,54 *0,056 = 1586609,4  

 
 = 22000346 * 0,056 = 1232019,38  

 
       0,45%   

    1000    : 
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 З = 𝐿 ,∙                                                                                         (2.37) 

 
  

 

 З = ∙  ∙ ,∙ = ,   

  
 

 З = ∙  ∙ ,∙ = ,   

 З = ∙ ∙ ,∙ = ,   

∑  = 98308,95  
 

     : 
 З = 𝐿𝐿 . .                                                                                                 (2.38) 

 
 𝑛  -      

 –  , ; 
L .  –   . 
  

  
 

 

 З = ∙ ∙ =   

 
 

 

 З = ∙ ∙ = ,   

∑З  = 860608+1147477,3 = 2008085,3  
 

 
 

:  З = ∙ ∙
 = 587808  

 
: 

 З = ∙ ∙ =   

 
:  
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З = ∙ ∙
 = 198953,4  

 
: 

 З = ∙ ∙ = ,   

 
∑З  = 587808+783744+198953,4+325404,4 = 1895909,8  
 

     
 
S  =  +  +  + ,                                                                              (2.39) 

    
 
S  = 28332311,54 + 1586609,4 + 2008085,3 + 52281,9 = 31979288  
 

   
 
S  = 22000346 + 1232019,38 + 1895909,8 + 98308,95 = 25226584,13  
 

 
 2.9 –   

 
      (   )   
         

  ,   ,  
       ,  

 ,        
,        . 

      : 
 

 = (  ( ) +  + ) (  + ),                            (2.40) 
 

  ( ) –    ( ); 

0
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10

15

20

25

30

35

  
,
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 – , , ; 
 –   ; 

 –  ; 
 –     ; 

   
  

 =  * R  * N                                                                                   (2.41) 
 

  –    ; 
R  –    ; 
N  –  . 
 
 

 
 

 = 672 * 90 * 72 = 4354560  
 

 
 

 = 2016 * 90 * 8 = 1451520  

 = 576 * 90 * 32 = 1658880  
∑  = 3110400  
 

   
 

          =  * 10%                                                                                       (2.42) 
 

 10% -        
. 

 
  = 4354560* 0,1 = 435456  

 
 = 3110400 * 0,1 = 311040  

 
      ,  

 
 =  * 70%                                                                                      (2.43) 

 
 =4354560 * 0,7 = 3048192  
 = 3110400 * 0,7 = 2177280  

 
       :  



84 

 

          
           

 :  
-  1   5  – 5%; 
-  5   10  – 10%; 
-  10   15  – 15%; 
-  15  – 20%; 

         
  ,  =1,1. 

  
 = (4354560 + 3048192  + 4354560) (1,7 + 1,1) = 32920473,6  
 = (3110400 + 2177280  + 311040) (1,7 + 1,1) = 15676416  

 
        

       . 
  – 30% (  – 22%,   - 2,9%,  - 5,1%); 
 – 1,2%. 

 
 = 32920473,6  * 0,312 = 10271187,76  

 
 = 15676416  * 0,312 = 4891041,79  

 
    : 

-  :  , ,  
,  , ,  ,  , 

 ,        
.      133114,6 . 

-      ; 
-   ; 
-     ; 
-  . 
         

 1 . .  
 

 = *                                                                                                 (2.44) 
 

  –  , 85 ; 
 –   ; 

 
 

 
      : 

 = 85*300 = 25500  
 



85 

 

   : 
 = 25500*34 = 867000  

 
 

 
      : 

 = 85*300 = 25500 
 = 85*400 = 34000  

 
   : 
 = 25500*6 = 153000  

 
  = 34000*11 = 374000  

 
∑  = 527000  
 

   : 
 

= · · · · · · · ·                                                         (2.45) 
   

   -   , 3240 ; 
 -       

 (  ( ) – 0,8); 
 - ,       

       1; 
 -      ,1,6; 
 -         

 1; 
 -         

  , 1,5; 
 -        
 1; 
 -     0,7; 
 - ,      

 (  1,5,      ). 
 

   : 
 

 = 3240×0,8×1×1,6×1×1,5×1×0,7×1,5 = 6531,84  
 

   
 

 = 6531,84 *34 = 222082,6  
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 = 6531,84 *17 = 111041,28  
 

  : 
 

 =  +  +  +  +                                                                    (2.46) 
 

 = 32920473,6 + 10271187,76 + 867000 + 222082,6 + 133114,6 = 
44413858,56  

 = 15676416 + 4891041 + 527000 + 111041,28 + 133114,6 = 21338612,88 
 

 
 2.10 –   

 
      2.26. 

 
 2.26 –    

   ,  

 
 

 1   
 

 1  

   32920473,6 3,39773072 15676416 1,617967 

   
   

10271187,76 1,06009198 4891041,79 0,504806 

   28332311,54 2,92418531 22000346 2,270661 
    

  
 

1586609,4 0,16375437 1232019,38 0,127157 

  
   

  

2008085,3 0,20725501 1286649,53 0,132795 

  52281,9 0,00539603 98308,95 0,010146 
 

0
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   2.26 –    
   ,  

 
 

 1   
 

 1  

 
 

133114,6 0,01373879 133114,6 0,013739 

  
 

222082,6 0,0229212 111041,28 0,011461 

  867000 0,0894833 527000 0,054392 

 76393146,7 7,88455671 45955937,53 4,743124 
 

 

 
 2.11 –       

 
     

 
s = S  - S                                                                                                   (2.47) 

 

s = 76393146,7 – 45955937,53= 30437209,17  
 

 2.27 -         
  

  , 
. 

 , 
.   

 76393147 45955937 
 349126000 349126000 

 

 

76.39

45.96
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 2.12 -         
  

     ,    . 

 
 

 
: 

        
         

.     ,     
     ,     

      . 
        

   : 
-     1,2 ; 
-     2 ; 
-         

  30 . .    ,  
   .  
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Ч  
 

      
     « ».   

 « » -     
   . 

 -       
 .  ,     . 

 -   ,   
  . 

       . 
      ,   -

 .       
-  .      

,   .       
   ,      

             
.         

      ,   
       

,   . 
        

      . 
 ,      . 
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 Щ  
 

 –   
 –    
 – -   
.  –   
 –    

 –   
 –   
 –   
.  –   
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 Х Ч  
 

1  . .      
 :  / . . , . . , . . . – 

. 2- , .  . –  : , 1984. – 333 . 
2  . .   :  / . . 

. – . 10- , .  . –  :   , 2006. – 476 . 
3  137 - 89 ,     

      -  . – , 
1991. 

4  . .  . , , 
   : .-   / . . . – 

 : , 2005. – 176 . 
5  . .    : .  / . . 
. – . 4- , . –  : , 2008. – 288 .  
6     20  2004  №15 «   

        
». 

7  . .     : . 
 / . . . -  : , 2000. - 200 . 

8 , . . .     
 : .  /   . . , . . , . . . – 

. 2- , .  . -  : , 2010. – 220 . 
9  . ,  . .     : 
.  / .  , . . . –  :  , 

2003. – 20 . 
10  105 – 03   ,    

     . – . 27.06.2003 – 
 : 2003. 

11  166-97  . .   
 . –  : 1997. 

12  . .      
 : .  / . . . –  :  , 

2004. – 28 . 
13  . .     : 

  / . . . – . 2- , .  . –  :   
, 2004. – 544 . 

14  4.2–07–2014   .    
,      . – 

. 30.12.2013. –  :  , 2014. – 60 . 
15  2.2.4.548-96      

   - , 1997. 
16  23-05-95.     
17  :  / . .  [  .]; . . . 



92 

 

. . – : , 2003. – 512 . 
18 , . . ,      

 :  / . . . –  :   
, 2005. – 385 . 

19 , . .   : .  
 / . . . – : , 2011. – 288 . 

20  . .    :  / . . 
. – . 3- , .  . –  : , 1980. – 270 . 

21  . .      
  : .  / . . . – . 2- , 

. – : , 2007. – 256 .  
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