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1   
1.1      
 
   2022       

«  »    1.1. 
 

 1.1 –     2022    «  
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-5511 2 
-6511 11 

Shacman X3000 1 
ShacmanF3000 1 

-5410 1 
-594316 1 

 630305 1 
 54329 1 
 3577 1 

  4320  2 
  525636  1 
  32053  4 
  32213  2 
  5312  1 
  473878  1 

 -65115 1 
 3302 2 

  Hyundai IX 35 1 
   3102 1 
  TOYOTA HILUX 1 
  Mercedes-Benz GL550 4 Matic 1 
  29891 1 
  LADA 212140 1 

 « » 1 
 21140 1 
 21074 1 
 315195 1 

  3 
  Toyota Land Cruiser 200 1 
PorsheCayenn 1 
Hyndai Tucson 1 
  MAZDA 5 1 
-   

  Hyundai R450 1 
  5  1 
  -270 LC-05 1 
  400 2 

  10 1 
 -20.01  1 

 10  1 
 330 1 
 170 1 

  4045 1 
 Toyota 62-8FD 20 1 

  342  4 
 -98 1 
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2  ё   
2.1     
 

     
     :  

-        (Ac).  
-    (lcc).   
-       .  
-         .  
-   .  
-  .  
-      .  

       2.1.  
 2.1 -  

    

  
  

  
   25 

-    .  2 
 , ( ) 200 

-       365 
 ( . ) 300 

 -1 ( ), ( ) 4000 
 -2 ( ), ( ) 16000 

   1  , (%) 0 
 2 , (%) 0 

 3 , (%) 40 
 4 , (%) 60 
 5 , (%) 0 

. 2     0,85 

. 2      1,15 

. 2  .     1,1 

. 3     0,8 

. 3      1,2 

. 3      0,9 

. 4      1,55 

. 5 1 
     , /1000  0,53 

-    ,  0 
  , .  0,5 
  , .  0,25 
  -1, .  7,8 
  -2, .  31,2 
  , . /1000  6,1 

-        365 
   1,5 

-       ,  365 
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  (  2.2).  

 2.2 -  

   
 ,  6,98 
 ,  2,55 
 ,  2,86 

 
2.2        

    
 

     ( )  
  : 

LEO=lCC.                                                                                                            (2.1) 
    ,  (TO-1): L̓ =L1×K1×K3,                                                                                                  (2.2) 

L1 –    TO-1   ; 
K1 – ,    ; 
K3 – ,      

 . L̓̓ =LEO×m1,                                                                                                     (2.3) 
 m1–     m̓  m̓ = E̓O,                                                                                                           (2.4) L̓̓ =L̓̓ ×m2,                                                                                                        (2.5) 
 m2 –    m̓  . m̓ = 

҆҆ ҆  .                                                                                                            (2.6) 

     (    
 ) –  : LК҆ =(LK×ACHi+0,8×LK×(ACi- ACHi))/ACi ,                                                         (2.7) 

 ACHi –   i-  ,    
,  

ACi –    i-  ;  
LK –        

 ;  
0,8 – ,     

    .  
    –  : L̓̓ =LК҆ ×K1×K2×K3 ,                                                     (2.8) 

K1,K2, K3 – ,    
,         

   . 
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L̓̓̓  =L̓̓ ×mk,                                                                                                    (2.9) 
 mk –     m̓ ; m̓ = k҆҆ ҆҆  .                                                                                                       (2.10) 

     2.3.  
 2.3 -        

    
   ,  200 

 1 ( ) 0,74 
 1 ( ё ) 1,32 

 -1,  (1 .) 2664 
 -1,  (2 .) 2600 
 -2,  (1 .) 10656 
 -2,  (2 .) 10400 

   1 ,  244800 
   2 ,  123183 
   3 ,  124800 

 
2.3    ,  

 -2  -1,  ,  
 -2  -1  

 
1.3.1  , -2, TO-1, , -2, -1       
 

    : 
Nkp=0.                                                                                                            (2.11) 

   -2  : 
N2= K҆ ҆ ҆҆ ҆  -NK.                                                                                                    (2.12) 

   TO-1  : 
N1= K҆ ҆ ҆҆ ҆ -(NK+N2).                                                                                           (2.13) 

    : 
Neoc= ×α ,                                                                                                 (2.14) 
Neo =⅀(N1+N2)×1,6,                                                                                     (2.15) 

 1,6 -    Neo  .  
 -1  : 

N 1=1,1×N1+N2;                                                                                           (2.16) 
 -2  : 

N 2=1,×N2;                                                                                                   (2.17) 
     2.4.  

 
 1.4 -  ,       

    
  0 
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 -2 12 
 -1 36 
  624 

 77 
 -1 52 
 -2 14 

 
2.3.2  , -2, TO-1, , -2, -1       
 

 : 
N =N ×η  ,(2.18) 

 η  -      .  
 -2: 

N2 =N2×η  ,(2.19) 
 TO-1: 

N1Ƨ=N1×ηƧ ,(2.20) 
 : 

NeocƧ=Neoc×ηƧ ,(2.21) 
 : 

NeomƧ=⅀(N1Ƨ+N2Ƨ)×1,6 ,                                                                               (2.22) 
 -2: 

N -2  = N -2×η  .(2.23) 
 -1: 

N -1  = N -1×η  ,(2.24) 
 η  –      ,  

η = K҆ ҆ ҆  ,(2.25) 

 L –   , L =lcc× × α  ,(2.26) 
 α  –    , 

α = ЭЦЭЦ+ Ц(2.27) 

 ЭЦ–     ;  Ц-       : ЭЦ= K҆ ҆ ҆ cc(2.28) Ц=  ̓  +d̓TO-P×L̓ ̓ ̓ /1000 ,(2.29) 
  ̓  –        ;  

d̓TO-P–         1000  , 
        ,  

dmoump=dh
moump×K2 ,                                                                                        (2.30) 

 dh
moump –        1000  ,  

K2 –        , 
 ̓ = +  ,(2.31) 

  –       
;  
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 –     
   .  

     2.5.  
 2.5 -       1  

-       1  
  0 

 -2 6 
 -1 19 

 327 
 40 

 -1 27 
 -2 8 

 
2.3.3  , -2, TO-1, , -2, -1        
 

   :  
  i-  : 

N i=N ×ACi .(2.32) 
 : ⅀N  =⅀N i(2.33) 

 -2  :  
 i-  : 

N2 i=N2 ×ACi .(2.34) 
 : ⅀N2  =⅀N2 i(2.35) 

 -1  :  
 i-  : 

N1 i=N1 ×ACi .(2.36) 
 : ⅀N1  =⅀N1 i(2.37) 

   :  
 i-  : 

N i=N ×ACi .(2.38) 
 : ⅀N  =⅀N i(2.39) 

 -1  :  
 i-  : 

N -1 i=N -1 ×ACi .(2.40) 
 : ⅀N -1  =⅀N -1 i(2.41) 

 -2  :  
 i-  : 

N -2 i=N -2 ×ACi .(2.42) 
 : ⅀N -2  =⅀N -2 i(2.43) 
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     1.6  1.7.  
 

 2.6 -        

-        
  0 

 -2 157 
 -1 471 

 8172 
 1006 

 -1 676 
 -2 189 

 
 2.7 -    ,    

-       
 

 -2 0,62 
 -1 1,85 

 22 
 3 

 -1 2 
 -2 1 

 
2.4   ё    , , 

      
 
2.4.1        
 

   : 
Teoi=tHeoi×K2(2.44) 

         
-    ,     

 .  
       

TEO=⅀t̓EOi× EO in̓  ,                                                                                          (2.45) 

 n' –   ,     
-    .  

     2.8. 
 
2.4.2        

TO-1  -2  
 

       
      :  

       - 2. 
     - 4. 
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t̓1i=t1i× 2× 4 .                                                                                               (2.46) 
    -2: 

t̓2i=t2i× 2× 4 .                                                                                               (2.47) 
    -1  -2  i-  : 

T1i = t̓1i×N1 i ,(2.48) 
T2i = t̓2i×N2 i .(2.49) 

     2.8.  
  ,  TO-1  -2,   

 2.9.  
 
2.4.3        
 

       
      :  

     - 1.  
       - 2.  

-      - 3.  
      - 

4.  
    - 5. 

t̓TPi=tTP× 1× 2× 3× 4× 5 .(2.50) 
       i-  : 

TTPi= t̓MP×L i×
ACi (2.51) 

 L i –    i-  .  
        : 

TTP=⅀TTPi(2.52) 
       2.11.  

 
 2.8 -  ,    

 .  ,    
 , *  ( .) 0,575 
 , *  ( .) 0,2875 
 -1, *  ( .) 13,904 
 -2, *  ( .) 55,614 
 , *  ( .) 17,223 

 
 2.9 -     , ,   , .  

       
 4699 
 289 

-1 6555 
-2 8740 
 28150 

 48433 
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 2.10 –    ,   , .  

        
     % -  

  
 10 570 

(  - ) 13 741 
 13 741 

-  14 798 
(   ) 50 2849 

 100 5698 
  

 35 106 
 65 198 

 100 304 
-1 

  ( -1) 20 1378 
, , , . 80 5511 

 100 6889 
-2 

  ( -2) 25 2296 
, , , . 75 6889 

 100 9186 
  

 ( -1) 2 1056 
 ( -2) 2 1056 

  -   30 15840 
  3 1584 

  3 1584 
  10 5280 
 50 26400 

  
  10 5280 

-   10 5280 
  15 7920 

  1 528 
    2 1056 

  1 528 
 (  ) 1 528 

-   2 1056 
  2 1056 
  2 1056 

  1 528 
  1 528 

  1 528 
 49 25872 
 99 52800 
   74877 

 
 

 2.11 –      

    

 % -  

   ,    100 68717 

  30 20615 
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  : % -  

    40 8246 

  10 2062 

,      15 3092 

   15 3092 

   10 2062 

  10 2062 

    % -  

 35 2886 

 15 1237 

 15 1237 

 10 825 

 5 412 

 5 412 

 5 412 

 ( ) 5 412 

-    5 412 

 100 8246 

 
2.5     
 

    

PTi=
TiФМi ,                                                                                                         (2.53) 

 Ti–       ( . ),  ФМi–      ( ).   
  1.12.  

   

P i= 
TiФ i ,                                                                                                        (2.54) 

 Ф i–       
,     1.12,   -01-91.  

 2.12 -     ( -01-91) 

  
  

 1830 1610 
  ,  

 
2000  1820 

      2.13.  
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 2.13 –   ,  

 

     i,  

-  

  

    

  

 470 0,23 
1 

0,26 
1  ( - )  611 0,31 0,34 

 611 0,31 0 0,34 
1 

-  658 0,33 0 0,36 

( ) 2349 1,17 1 1,29 1 

 4699 2,35 2 2,58 3 

  

 101 0,05 0 0,06 0 

 ( - )  188 0,09 0 0,10 0 

 289 0,14 0 0,16 0 

-1 

  ( -1)  -1 1311 0,66 1 0,72 
1   ( -1)   969 0,48 0 0,53 

 2280 1,14 1 1,25 1 

-2 

  ( -2)  -2 2185 1,09 
1 

1,20 
1   ( -2)   969 0,48 0,53 

 3154 1,58 2 1,73 2 

-1 

, , ,  5244 2,62 3 2,88 3 

-2 

, , ,  6555 3,28 3 3,60 4 

 

 

  -   14530 7,27 7 7,98 8 

 1453 0,73 1 0,80 1 

 1453 0,73 1 0,80 1 

 4843 2,42 2 2,66 3 

 22279 11,14 11 12,24 12 

 

 4843 2,42 2 2,66 3 

-  4843 2,42 2 2,66 3 

 7265 3,63 4 3,99 4 

 484 0,24 
1 

0,27 
1 

 969 0,48 0,53 
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 484 0,24 
0 

0,27 
1 ( ) 484 0,24 0,27 

-  969 0,48 
1 

0,53 
1 

 969 0,48 0,53 

 969 0,48 
1 

0,53 
1 

 484 0,24 0,27 

 484 0,24 0 0,27 0 

 484 0,24 0 0,27 0 

 484 0,24 0 0,27 0 

 24217 12,11 12 13,31 13 

  46496 23,25 23 25,55 26 

 68717 34,36 34,00 37,76 38 

 

2.6    ,     
 

        
  ,    

   ,   ,   
,   .  

      ( ).  
        
  [1. .18]..(1.8 .1.13),    20%.  

       
 2.14.  
 2.14 –    

   %   
   . , .  . 20 2 

    .,   . 15 2 
  10 1 

,      15 2 
   15 2 

   10 1 
  10 1 

   5 1 
 100 11 

 
  ,   

-      
-01-91.  

       
2.15.  
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 2.15 -     

    ,  (  100 ) 
    . .    

  1 
-  ,   1 

-   0 
     1 

     3 
    1 

   .  1 
   1 

    4 
 13 

 
 2.16 –     

       
   

  
 

, % 
 

,  
  20 0,25 

 40 0,49 
  35 0,43 

   5 0,06 
 100 1 

 
 2.17 –  -    

     -   
   -

  
 

, % 
 

,  
  30 0,38 

   20 0,25 
   10 0,13 

   15 0,19 
  25 0,31 

 100 1,25 
 

2.7        
    

 

      ,  
    : 
XM

EOc= EOc.c× ,оз× у  ,                                                                                         (2.55) 

 NE c.c-    ;  
0,7 -  " "     ;  оз-  " "       [6, 7]. 

; Nу-   , ./ .  
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        2.18.  
 

 2.18 -     

   ,     
 

  
  22,39 

.   0,7 
   1,5 
.   17 

 -  .  0,615 
 1 

  

2.8    ,     
 

     ,  , , -1, -2,  
-1, -2  : 

X i= 
TiƧ×φ. × м× × ×ηn ,                                                                                 (2.56) 

 TiƧ-       
, - ;  φ-     [6, 7];  . -      ;  м-  , ;  

-  ;  
-   ,     [6, 7];  ηn-      [6, 7].  

  ,         
:  , , -  , 

    .  ,  , 
 -1, -2, -1, -2,   -   

, - ,    .  
           

. ,  , , -  
          

   ,    (1.54)  = = 1,    
  " "   .   
           

     , . .   -
. 

XEOc= 
TiƧ× .. × оз× × ×ηn ,                                                                            (2.57) 

         
   ,   -     ,   

    7  8   = 1.  
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 ,   ,      
     .  
 -1, -2, -1  -2         

      .  
 -   ,  ,   

        .  
          

,     50-60%   - 
 .  

         
(2.54)       (0,5-0,6),  

   =1.         
   .  

      ,      
    2.19.  

ё       (X i)   « »  
   .  

 2.19 -   ,    

    ( ) 
  

     ( ) 611 
.   φ 1,8 

      .  365 
 ,  7 

 ,  1 
  ,    ,  1 

.    , η  0,98 
 0,439 

 0 
  

    ( ) 
  

     ( ) 611 
.   φ 1,8 

      .  365 
 ,  7 

 ,  1 
  ,    ,  1 

.    , η  0,98 
 0,439 

   0 
  -   ( ) 

  
  -    ( ) 658 

.   φ 1,8 
      .  365 

 ,  7 
 ,  1 

  ,    ,  1 
.    , η  0,98 

 0,473 
 0 

      ( ) 
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      ( ) 2349 
.   φ 1,8 

      .  365 
 ,  7 

 ,  1 
  ,    ,  2 

.    , η  0,98 
1 0,844 

 1 

  2349 

  

      ( ) 
  

  -    ( ) 289 

.   φ 1,8 

      .  365 

 ,  8 

 ,  1 

  ,    ,  2 

.    , η  0,98 

 0,091 

 0 

   -1,  
  

   -1,  1311 

.   φ 1,4 

      .  255 

 ,  8 

 ,  1 

  ,    ,  1 

.    , η  0,9 

 1,000 

  1 

  

   -2,  
  

   -2,  2185 

.   φ 1,4 

      .  255 

 ,  8 

 ,  1 

  ,    ,  1 

.    , η  0,9 

 1,666 

 2 

   -1,  
  

   -1,  6555 

.   φ 1,4 

      .  255 

 ,  8 
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 ,  1 

  ,    ,  2 

.    , η  0,98 

 2,295 

 2 

   -2,  
  

   -2,  8740 

.   φ 1,4 

      .  255 

 ,  8 

 ,  1 

  ,    ,  2 

.    , η  0,98 

 3,060 

  3 

   ,  
  

   ,  24217 

.   φ 1,4 

      .  255 

 ,  8 

 ,  2 

  ,    ,  2 

.    , η  0,92 

 4,516 

 5 
  -  ,  

  
  -  ,  2906 

.   φ 1,2 

      .  305 

 ,  7 

 ,  2 

  ,    ,  1 

.    , η  0,97 

 0,842 

 1 

   ,  
  

   ,  4843 

.   φ 1,4 

      .  305 

 ,  7 

 ,  2 

  ,    ,  1,5 

.    , η  0,88 

 1,203 

   1 
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2.9    , ,     
 

       
        (   

    )    
           

 ,     ( , )  
 ,          

 ( ),      
       . .  

        
  :  

•  -1  -1    ё     
 ,     ;  

•  -2    ё      
,     ;  

   , , ,     
    2.20.  

         
      . 

     ,       
      ,    

         ,  
   ,   , 

   .  
   :    —   

15—25%     ( ) ;   
-1—   10—15%  ;   -2 —  

 30—40%  ;    —   20—30%  
  .  

 2.20 -    , ,    

     : ,  
    

 
 

  
. 

 

 0,615 1 1   

(  - ) 0,439 
0 

  

 0,439 

-  0,473 0      -1; -2 

(   
) 0,844 1 

1   

 2,810 3   

 0,091 0      

-1 1,000 1 1   -1 
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-2 1,666 1 1   -2 

-1 
2,295 2 

2   
 -1 

-2 
3,060 3 

 3    
 -2  

 8,112 8   

 

  -  
 

4,516 5 
5   

 
-   0,842 1 1    

  
1,203 1 

1   
 

 6,561 7   

 17,48 17   

  

             
 

      2 2   

 2 2   

 

2.10    . ,     
 

 : 
F i=ƒa×X i×Kn ,(2.58) 

 ƒa-        , 2;  
X i-  ;  
Kn-    .  

        1.21. 
 

 2.21 -   , ,    

  , ,    

   f , 2 17,80  

  X i F i, 2 

  5 89,00 

 -2 3 53,40 

 -1 2 35,60 

  3 53,40 

 -1 1 17,80 

 -2 1 17,80 

 2 35,60 

: 402,41 
 

2.11      
 

: 
Fy=ƒ1+ƒ2×(Pm+l)                                                                                           (2.59) 

 ƒ1 -    , 2 [6, 7];  
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ƒ2-      , 2 [6, 7];  
Pm-        
.  

        
   15–20%.  

        2.22.  
 2.22 -  

  
 , 2 -  

 
P ,   

  
 

 F , 2 
 

 f1  f2 

 22 14 2 36 

-  18 12 2 30 

 15 9 4 42 

 21 15 1 21 

  14 8 1 14 

 18 15 0 3 
 

(  ) 12 6 0 6 

-  21 5 1 21 

 15 9 1 15 
  15 9 1 15 

  18 12 1 18 

 12 6 0 6 

 18 5 0 13 

: 266  
 

2.12     
 

: 
FCK=0,1×Au×ƒy×Kc

1×Kc
2×Kc

3×Kc
4×Kc

5×Kc,                                            (2.60) 
 Au-      

;  
ƒy-       10   

, 2 [6, 7];  
Kc

1,Kc2, Kc3, Kc4, Kc5 - ,   
    ,   

  ,  ,     
  [6, 7].  
 - ,     ( =0,4. 

..0,5).  
         

   ,    . .,  
      ,  ,   

   .     
     ё      

    40...50%.  
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  .    :    

 ;  ; ; 
    ; ; ,    

 (    ); ;   
 (    ).  

        2.23.  
 

 2.23 -  

  
,  

 fy, 2 
  F , 2 

K 1 K 2 K 3 K 4 K 5   
 , , 

  
30,00 2,00 1,00 1,20 0,70 1,60 1,10 8,87 9,00 

,    30,00 1,50 1,00 1,20 0,70 1,60 1,10 6,65 7,00 
   

 
30,00 1,50 1,00 1,20 0,70 1,60 1,10 6,65 7,00 

  30,00 0,40 1,00 1,20 0,70 1,60 1,10 1,77 2,00 
 30,00 0,10 1,00 1,20 0,70 1,60 1,10 0,44 0,00 

,     
 

30,00 0,15 1,00 1,20 0,70 1,60 1,10 0,67 1,00 

, ,  
 

30,00 0,00 1,00 1,20 0,70 1,60 1,10 0,00 0,00 

  , 
  

  
30,00 0,20 1,00 1,20 0,70 1,60 1,10 0,89 1,00 

  
,  (  
 ) 

30,00 1,60 1,00 1,20 0,70 1,60 1,10 7,10 7,00 

: 52,56 54 
 

2.13       
 

        
   3%  5...6% (5%      

  6%    )   - 
        [5, 6].  

        
    .  

      
   2.24.  

 
 2.24 -      

 
       

  % , 2 

 : 18,68 
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    60 11,21 

 40 7,47 

: 100 18,68 

 : 31,13 

   20 6,2 

 15 4,7 

   15 4,7 

 10 3,1 

  20 6,2 

   10 3,1 

  10 3,1 

: 100 31,1 

          

   ( 2) 623   

 
2.14  -    
 

       
 -      2.25.  

 2.25 -  -   

 -   

  %  2 

  ,   , 2 45% 302,58 
  40% 266,00 

 8% 54,00 

 3% 18,68 

 5% 31,13 

: 100 672,39 

 

2.15    ( )   
 

       
F=ƒo×ACT×KC,                                                                                              (2.61) 

 ƒo – ,     (   
), 2; 

A –  -   A  =Au; 
K –    -  . 

   -   
 

K  =2,5…3. 
     2.26. 
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 2.26 -    , 2 

   ( ) , 2 

   

   ( ) 3 

   30 

   , 2 17,80 

   , 2 1602 

 

2.16     
 

       
    :  

  –  4 2   ,  
 – 10-15 %       

 ,  
-  – 0,27 2   .  

    ,  
  .  
        

       
    .      

30 %    ,      
 1,5 2.      18 2.  

       
  .      

         
 .          

      .  
   ,     

         
 .       

   .  
        

0,25 2.       0,1 2  
.         
         

  .     
         

  ,     
   ,   . 

     ( )    2 2,   
     – 0,8 2.   
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         30    
  15 ,     .  

         
    .      

 2-3 2   .      
       75 .  

     2.27.  
 2.27 -   , 2 

 -   

    

   393,80 394,00 

   39,38 39,00 

 -  26,58 27,00 

  -    13,50 14,00 

  -   16,00 16,00 

    0,00 0,00 

: 489,26 489,00 

   

  0,00 0,00 

 4,00 4,00 

  4,00 4,00 

   0,00 0,00 

:   8,00 

 -   
  0,00 0,00 

   0,00 0,00 
   0,00 0,00 
   0,00 0,00 

  0,00 0,00 

    :     

  1,37 1,00 

  0,20 0,00 

:   1,00 

   

     4,10 4,00 

  9,06 9,00 

  7,24 7,00 

:   20,00 

     518,00 
 

2.17         
 

      2.1. 
 O-1:      O-1,  

    ,     -
       -1    

ё  ё    ,      -  
  (  TO  TP     ). 
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,   -2  ,   
   ,  ,  

    .     , 
  TO     ё ,  
   TP.    -2     

      ,   
  .  ,    -1, 

-2,   EO   .  
 

 
 2.1 –      

 

2.18          
 

      .   
  08:00,  –  20:00,   –  20:00,  –  08:00. 

  –    11:30  12:10;  16.20  16.50.  
  23:30  00:10;  04.20  04.50.  

   :  ,  
-  ,  -  

  ,     , , -1  
-2.  

       .  
       

 2.28. 
 2.28 -     

№  
 

. 
    ,   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1   365                         
2    365                         
3      250                         
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4   
 

250                         

 

 
 
3     
 
3.1         
 

 
 3.1 -  Р-620      

 . 
  3.1       

   . 
 3.1 –       

   
 

    , . 



40 
 

    
-620 

    
     
   ( ),   
850 650 1000 
  ,   80 

125640 

3.2       
 

 
. 

 3.2 – -201     
 

  3.2       
. 

 3.3 –      . 

    , . 
1 2 3 

Р-201  я  К  
  КАМАЗ. 

   
    

   ,  
1.5-10 

   RAL 7012 
   +   

  ,  (  
),  830 720 580 (1110 950 840) 

  (  ),  47 (78) 

30500 
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3.3       
 

 
   

 3.3 –    . 
 

  3.3        

     " - " 

. 
 3.3 –         

   " - " 
 

    , 
. 
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" - " 

 

  740 -    Bosch MS 6.1; 
•  245.7 -3,  650.10,  651 4,  536 

4,  534 4 -    
EDC7UC31; 
•  656,  658 -    

 50.3763, 230. 3; 
•  236,  238 -    

230. 3; 
• Cummins 4ISBe, 6ISBe -    

2150  -3  -4; 
• Cummins ISF 2.8, ISF 3.8 -    

2220 -3  -4; 
   ; 

• ,     ; 
•      ; 
•   ; 
•      ; 

34950 

 
3.4       
 

 
 3.4-   Norfi 06-4996-100 

  3.4     
 . 

 3.4-    Norfi 06-4996-100. 

        
 

 
  
, / -  400/3-50 

 ,  100 

85000 . 
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Norfi 06-
4996-100 

 ,  5 

я ,  +150 

М  я ,  0,37 
 

   9   . 
 
3.5   
 

      
-2    6511  39 .   

 ,       . 
   -2     -2 

  ё . 
  3.4       

      6511. 
 
 

 3.5-    -2  6511. 
№ 

 
 

  
  

 
 

 

-   
  

 

 
( . 
/ ) 

, 
, 

, 
,  

 
  
 

1.  
 

  
 

1 36,0/1   
 

, 
-
 . -

127 (1)  
  

 
, 

 . 
129 (2) 

.  

. 
  : ,   , , ,    

 ,  ,  ,  ,  ё   
,  .   ,    40 - 50 ° . 

             
2  

  
  
 

   
 

2 3,4/3   
 10  

(11),  
(35),  8 

 (32) 

.  

. 
   ,      .     

          
   

 
: 

          

  -   
 ; 

          

  -   
  

  
; 

          

  -  
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№ 
 

 

  
  

 
 

 

-   
  

 

 
( . 
/ ) 

, 
, 

, 
,  

 
  
 

 
  

. 
3  

  
  

 
 

  

, 
  

 
 

1 12,3/3  8  
(32),  
(35),  

 
 13  

(12) 

.  

. 
           

       ( )  ,  
      .      . 

            .   
 ,            

 . 
  
   

 
: 

          

  -  
  

; 

          

  -   
 

 . 

          

4  
  

  
 
 

 
  

 
 

1 9,6/3  8  
(32),  
(35),  

 
 13  

(12) 

.  

. 
          .  

               
.            

   
: 

 -     ; 
 -    .   

5  
 
  

 
( 3.3) 

 
  

 
 

1 6,2/3   
 10  13 

 (11, 12) 
 8  

(32),  
(35) 

.  

 
  ,    

 
 3.3 

1 -   ; 2 -    ; 3 -   ; 4 -  
( )  . 

. 

https://ohranatruda.ru/ot_biblio/norma/529272/#i408978
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  3.6    -2  6511  
   .  

 
 
 
 
 

№ 
 

 

  
  

 
 

 

-   
  

 

 
( . 
/ ) 

, 
, 

, 
,  

 
  
 

              (  
      ),      

        . 
   

 
: 

          

  -   
 . 
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 3.6-   -2  6511 
     №2   6511 
   10.45 /  

    3   

№      
 

 
 

 
( . 

 

, , , ,      

1.     
 

36,0     
 

           
2     

  
   

 
3,4    10  (11),  (35), 

 8  (32) 

 

3      
    

, 
  

 
 

12,3  8  (32),  (35),   
 13  (12) 

 

4      
  

 
  

 
 

9,6  8  (32),  (35),   
 13  (12) 

 

5     
  

 
  

 
 

6,2    10  13  (11, 12)  8  
(32),  (35) 

 

6      5,5   13  (23),  (29)       
.   -   

    
7      

   
  
 

6,1    19, 24  30  (14, 15, 16), 
 . 19  24  (25, 26),  (29) 

.  

8   
      

 
  

 
 

0,7    14  17  (13, 14)  
 (40),      

 (53) 

     
      

 40  (4 ).    
     15 - 22 

.    
   

    



47 
 

 3.6-   -2  6511 
     №2   6511 
   10.45 /  

    3   

№      
 

 
 

 
( . 

 

, , , ,      

9    
 , 

   
     

    

  
 
 

53,0  8  (32),   № 2 (54),   
 13, 14 (12, 13),   17, 19  (14, 25) 

 (29),     (94), 
  (56) 

 

           
10    

    
   

 
1,3    13  17  (12, 14)  (84), 

 (83) 

 

11    
     

    

   
 

1,2  (35)     

12    
    

      
     

   
 

8,4   (63),    17  
19 , 32  (14, 17),  (35),  8  
(32),  (40) 

 

13     0,6    19  (14)      
            
14      

   
  6,1  8  (32),  (35),   

 13  19  (12, 14),   (63) 

 

15    
 

 1,7    19  (14)        
.     

-       
   

16     
     
     

   
 

4,3   № 4 (55),  8  (32),   
  19  (14) 

 

17.    
    

   

 2,4    17  22  (14, 15) 
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 3.6-   -2  6511 
     №2   6511 
   10.45 /  

    3   

№      
 

 
 

 
( . 

 

, , , ,      

            
18      

  ,  
   

 6,0    13, 19, 22  24  (12, 14, 15)      
     

     
  .    

 . 
19      3,3    19, 22  24  (14, 15)  

 (56) 
     

   120 - 140 .  (12 - 
14 ),   80 - 90 .  (8 - 9 

; 
            

20     
  

 1,2    19, 22  24  (14, 15  
 41  (92),  (30),  (34),  

(36),  (38) 

      

   , , 
 

        

21     
 

 3,3    13  50  (12, 19)  
(35),  (38),  (36) 

     
    .  

      
  . 

22    
(  ) 

, 
  

 
 

0,7    24  (15)       
,     

.    
   

23    
 (  ) 

 1,1    13  (12)     , 
  .    

     
24     

  
  
 

9,6   32, 46  (91, 28),  (30),  
 (58)   . -322 (10) 

      
450 - 500 .  (45 - 50 ) -5511 950 - 
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 3.6-   -2  6511 
     №2   6511 
   10.45 /  

    3   

№      
 

 
 

 
( . 

 

, , , ,      

1050 .  (95 - 105 );   250 
- 300 .  (25 - 30 ) 

25     
  

 0,5   24  27  (26, 27),  (29, 30), 
  (56) 

    230 - 270 . 
 (23 - 27 ) 

26     
    

 1,4    22  (15),  
 (56) 

   80 - 100 .  (8 - 10 
) 

27     
   

 0,5    22  (15),  
 (56) 

   80 - 100 .  (8 - 10 
) 

28    
  

 
  

 

25,0   27  (27),   
(56),     . -318 (8) 

 

   ,  
 

        

29     
,  ,  

  (  
) 

 
  

 
 

3,5  (35),  (38),  (36)     

30      
 

   
 

2,9  (35),  8  (32),   
 36  (95),    65  (96), 

 (36),  (38) 

 

31     
   

 
 

 
 

   
 

0,5 - 
 

32    
 (   

)   

 1,7   . -128 (4), 
      

  (44),   № (54) 

 



50 
 

37    
   

 1,1  (35)     

38     
   

 9,5   24  (26),  (29),   
 19  (20) 

      
 

39    
   , 

    
  

   
  

 
 

1,4   (63),  (35),  
8  (32),    17  19  (14) 

    
      26 

.        
    100 - 130  

  15 - 25 .   
   

           

40     3,5  6,5  (31),  (35), , 
 

 3.6-   -2  6511 
     №2   6511 
   10.45 /  

    3   

№      
 

 
 

 
( . 

 

, , , ,      

33    
    

 48,3       . 
2182 (45),    19  (14),  

 (34),   (56) 

    1 - 3  (  
    , 

   ).  
     

    56 - 60 .  
(5,6 - 6,0 ) 

34     
 

  1,0      . -187 (43) 
 

35   
  (   

) 

 8,8   . 128 (4),  
 13  (23),  (29),    

    (41),  
 (56) 

 

            
36   

    
  

,  
 

23,2  (51) 
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   (37),  (39) 
41    

    
  

; ,  
,    

  ,  
 4-     

  

, 
 

6,9  6,5  (31),   (37),  
  22  24  (15) 

 

42     
 

  
 

0,8    17  19  (14)     
 

43   
     

 7,0  6,5  (31),  (61) 
 

44     
   

 

 6,8  (93),   (2),   
 14  17  (13),  (9),   

(9),  (9),   . -2 (9) 

 

  ,          
45     

-   
 

 
  

 
 

3,0    10, 13, 14, 17  19  (11, 12, 
13, 14),  (35) 

 

46      8,3    11, 12, 19, 30  (12, 20, 22, 100) 
 

47     
  

   
 

6,8     (97),  
(35),    10  (11). 

 

48      0,9  (35),  8  (32) 
 

49    
     
  (    

) 

  2,6  8  (32) 
 

50    
    

  

  
 

9,0 - 
 

51    , 
   

0,6   
 

52     
   

  4,3     (97),   
 10  (11) 

      
    ,  
.    . 

53      2,4    .  



52 
 

     
54     , 

  
 

 

2,8    19  22  (14, 15)       
   

55    
   

  

,
  

 
 

6,7  (35),  (36),   
 19  22  (14, 15),  8  (32) 

 

  ,  
   

        

56      
 

  
 

17,4    27  (16),  
 . 367  (64),  (93),    

 (70) 

  

57    
  

 14,0    19  (20),  (93)   

58    
    

 13,0    19  (20)   

59    
  

 18,3    19  22  (20, 21),   
 (71),  (93) 

 

60     
 

  24,6   13  (23),  (29),   
 

(71),       . 
199 (69),  (93) 

 

61    
   

, 
  

 
 

5,0    13  17  (12, 14)   
 

(78),       (69) 

     
,      

     
 

62     
   

 8,6        199 
(69),     (98) 

 

63    
  

 0,3 )    - ,   
 2 - 3     , 

   1 - 2    
 

64     
  

 1,0    - ,  
   3-      1-2  

   
65     0,4        
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66     
    

 6,0    -   
  -    

  
67     

  
 4,0  (93),   (96)    

68     
 

 1,0        

69       
     

 2,8    27  (16),  (93)        
      

       
      
. 

70      
  

 3,3    14  24  (13, 15),  (93)        
  

71     
   

 

  4,2  (93),  (84),   (63)     10 - 15    
    
 

72      
   

 18,0  (93),  2 ,    
27  (16)  11  (100) 

   .  
     . 

73     
  

 1,9    14  (13)      

74      
    

  

 2,2  (93),    17  (14) 
 

75    
   

   

 0,5    13  14  (12, 13),  
 (63) 

 

76    
 

  
 

6,0    19  (14),   19 
 (25),  (29) 

     . 

77    
 

  
 

4,9    24  (15),   24 
 (26),  (29) 

      

78  -   1,7   24  (26),  (29)     

79      
 

2,2   19  (25),  (29)     

80      0,6    19  (14) 
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81     0,5    17  (14),   17 
,  (29) 

      

82     
  
 

 67,2    17, 24, 27  36  (14, 15, 16, 
17),  8  (32),  (35),  (36), 

 (38) 
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  3.7 –      

       
  6511. 

  3.7 –       
       6511. 

 

        
     6511 

   14 /  
    1   

№        
  

 
 

/  

   

1     -620   ,  
-620 

 3  

2      19;22 2     
    

 +0,04_0,06  
3       

 
32  

3    
  590-690 *  

4    
   

  3   
  

  
     

     
,    10-

24 .  
5         3  

 
  3.8       6511. 
 3.8-      6511. 

 

      6511. 
 3.8-      6511 

   2,53 /  
    1   

№ 
 

 

    
 

 
 

/  
1     R- 201  R-201,    3 
2     12 
3   :   

,     ,  
 ,  , , 
  

   5 

4   :   
,     ,  

,    
 ,   , 

        

  10 

5      : 
     
,    

 5 

6   :    
,       
       
  ,   

 12 
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 ,     
,  ,   

.  
7       

,     ,  
 ,      , 
    

 6 

8      
      

   ,    
,       

 12 

9     
       

  17  5 

10        , 
      

  

 5 

11        
,      , 
       

 4 

12       
    

 4 

13       , 
      ,  
   ,   
  

 5 

14      4 
15        3 
16         17  6 
17      22  2 
18          5 
19    ,  , 

    
 5 

20      , 
       

  19 ,  55  5 

21         17  7 
22         

    
  19  10 

23       ,    
   

 ,   22  8 

24        26 
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          4    

4.1    
 
        , 

,       , 
 , . 

 
К =  +  +  +  – К ,        (4.1) 
 

   –      , .; 
 –   ,  = 0 .; 

 –   , . (  4.1); 
 –    , .; 

К –      ,  
   , К  = 0 . 

 

 4.1 –    

  
 
, 

. 
 -620      
  

1 125640 

-201    . 1 30500 
        

   " - " 
1 34950 

  Norfi 06-4996-100 9 765000 
 956090 

      8%   
, . 

 
 = 0,08 ,       (4.2) 

 

 = 0,08956090 = 76487 
 

    5%   , . 
 

 = 0,05 ,       (4.3) 
 

 = 0,05 956090 = 47804. 
 

 , . 
 
К = 956090 + 76487 +47804  =1080381. 
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4.2      
  
         

        
    .       

      : 
   ,    

, ,  ,  . 
    .     

     . 
          

  .  
 ,    :  

•  - 6  – 1 . ( .  4.2). 
   , . 

 
= ч · ·К ,                         (4.4) 

 
  ч –       , . 

(  4.1); 
–   ё       ё    ,  = 8740 .· . 

(  2.12); 
К  –     , К =60%; 

 4.2 –    
    , . 

6   100 
   6  

 
6 = 100∙16075∙1,6 = 2572000. 

 
   , . 

 
 =  ·  / 100,                                       (4.5) 

 
   –     , =30%, ., 

 
 =2572000 · 30/100 = 771600. 

 
   , . 

 
 = щ / ( N  · 12 ) ,                                             (4.6) 

 
  N  –  , N  = 6 . 

 
 = 3343600/ (6·12) = 464339. 
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 ё      , 
     . 

    , . 
 

э = Wэ · Цэ ,                                                       (4.7) 
 

  Wэ–    , Wэ=13000 · .; 
Цэ  –  1 ∙ .  , Цэ  = 4,5 . 
 

э = 13000 · 4,5 = 58500. 
 

       , . 
 

 = V Ф К Ц , 
 

 V  –    , 3/ .,V  = 0,02; 
Ф  –     , .,Ф  = 280; 
К –   , К  =0,8; 
Ц  –  1 3 , .; Ц = 32; 
 

 = 0,02∙280∙0,8∙32 = 143.                 (4.5) 
 

  , . 
 

 =  · V  · Ф  · Ц /(1000 · i),                                           (4.8) 
 

   –     1 3 ,  =25 / .; 
V  – ё    3, V  = 672,39; 
Ф  –   , , Ф  =4320 .; 
Ц  –  1 3  , Ц  =75  .; 
i –   , i= 540 / . .; 
 

 = 25 · 672,39·4320  · 75 / (1000 · 540 ) = 10085. 

 
  , . 

 
 = W  · Ц ,                                                 (4.9) 

  
  W  –     ; 

Ц –  1 ∙ . , Ц  =4,5 .; 
 
W  = Wч ·t · , 
 
Wч  –    , Wч  = 3; 
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t –  , t = 10; 
 –   , = 250; 

 
W = 3·10·250 = 7500, 
 

= 7500∙4,5 = 33750. 
 

      5%   
,   3 %   , . 

 
 = 0,05 ,                                                              (4.10) 

 
 =0,05 956090 = 47804, 

 
 = 0,03Ф ,                                                     (4.11) 

 
 = 0,03  350000 = 10500. 

 
  ,       

 3,5%   , . 
 

 = 0,035 ,                                                                        (4.12)  
 

 = 0,035  55000 = 1925. 
 

   «  ,   » 
 5000    , . 

 
 = 5000N,                                                     (4.13) 

 
 = 5000  7 = 35000. 

 
     4.3. 

 

 4.3 –    
  , . 

  58500 
 10085 

  33750 
   143 
   1925 
   10500 
   47804 

 ,     35000 
   197707 
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  (  4.4). 
 4.4 –     

  
, 

. 

 
 

./  1 
. . 

  
  

  
% 

     
 

2572000 160 39 

     
 

8448000 160 39 

   771600 48 10 
   2534400 48 10 

   197707 2,9 2 
 14523707  458,9 100 

 
4.3      

 
        

  -     
     . 

           
        1 ,  

 2000 . .      
      ,    10%, . . 

 5280 .  (2,64 ).     
   ,    
     .   

            
     4.5. 

 

 4.5-         .  
  ,  ,  

  6 7 
  11 9 

    1.  
          

 4.6 
 4.6 –    1     

 ,  ,  
  35000 40000 
  35000 40000 

   1   480000 ,    
  . 
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  , . 
 
Э  = К · ,                                                                  (4.14) 
 

  К –  , К = 1080381 . 
 –    ,  =0,15. 

 
Э  = 1080381· 0,15 = 162057. 
 

   ,  
 

эЭ
K

T = ,                                                                    (4.15) 

 
 = = 2,2  

 
-      4.5. 

 4.5 – -   
 

     
ё    , .· . 16075 18075 
ё    , .·  52800 47520 
   , . 6 7 
   ,  11 9 

      
 , ./ . 35000 40000 

  , . – 480000 
 , . – 1080381 

   , . – 2,25 
       

  ,     
     2,25 . 
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5        
  

          5.1       25  
  

 
:        

      6511– 11 .  
 

      , 
        

.  
       

 :   - ,  - ,  
 - N x,      N 2,   - ,  
,      SO2.     

   , , NOx, SO2. 
  2 (    1). 

 
 5.1 –   2   

 
 i-     -       

     1i k    2i k    
 1.1  1.2  

 

1 1 1ik ik Lik xxik xxm t m L m t=  +  +  , (5.1) 
 

2 2 2ik Lik xxik xxm L m t=  +  , (5.2) 
 

  i km –   i-       -

 , /  [1, . 2.1]; 
Likm  –   i-  ,  -    

   10-20 / , /  [1, . 2.2]; 
ххikm  –   i-       -

    , / , [1, . 2.3]; 
t  –   ,  3  [1, . 2.20]; 

1 2,L L –     , ; 
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1 2,хх ххt t –           
    ё (1 ) [1, . 2.20]. 

        𝐿 =0, 07 (  )  𝐿 = 0, 07 (  )    1.3  
1.4  

 
1 1

1 2

L L
L

+
= , (5.3) 

 

2 2
2 2

L L
L

+
=

, 
(5.4) 

 
 1L , 1L  –          

       ,  0,407 ; 
2L , 2L –          

        , 0,407 . 
  i-      

      5.5 
 

( ) 6
1 2

1

10
k

i
j ik ik k p

k

M M M N D −

=

= + , (5.5) 

 
  –   ( ), 0,72; 

КN  –   -        
   , 11 ; 

pD –       ( , , 
) (180 ); 

j  –   (  – ). 
 

  ( )    5.6 
 

N

N
 = , (5.6) 

 
 N  –       -  , 

      (8 ). 
 

   i-   Gi    
   5.7 

 

( )
3600

1

'
11

=

++
=

K

K
kххkiххkiLki

i

NtmLmtm

G , (5.7) 
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 i

kN –   -  ,     1 , 
     (25 

). 
   Gi  . 

       5.1  5.2 
 5.1 –     . 

  m ik( / ) mLik( / ) mxxik( / ) t ,  txx1,txx2 L1=L2 

 1,65 6 1,03 4 1 0,407 

 0,8 0,8 0,57 4 1 0,407 

Nox 0,62 3,9 0,56 4 1 0,407 

 0,023 0,3 0,023 4 1 0,407 

SO2 0,112 0,69 0,112 4 1 0,407 
 

 5.2 –    
  M1ik M2ik M /  G /  

 10,072 3,472 0,05851008 0,083933 

 4,0956 0,8956 0,021561984 0,034130 

Nox 4,6273 2,1473 0,029266272 0,038561 

 0,2371 0,1451 0,001651104 0,001976 

SO2 0,84083 0,39283 0,023094115 0,030363 

 
:        

         
   – 25 .  

 

  – 25 . 
    ( )    ( ) 

     , 
   .     

   , , NO , SO2. 
           i-  
    5.8 

 

( ) 6

1

102 −

=

+=
K

K
iTLiTi ntmSmM , (5.8) 

 
 ikLm  –   i-    -  , /  [1, 

. 2.2]; 
kim –   i-      -  , 

/  [1, . 2.1]; 
ST–         , 0,008 ; 
n  –    ,       -  

, 1500 ; 
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t –   (3 .) [1]. 
 

   i-   GTi,   
 5.9  

 

( ) '0,5

3600
Lir T i T

Ti

m S m t N
G

 +  
= , (5.9) 

 
 '

TN –   ,        
    . 

     5.3 
 5.3 –     

  m ik( / ) mLik( / ) mxxik( / ) t ,  txx1,txx2 L1=L2 

 1,65 6 1,03 4 1 0,407 

 0,8 0,8 0,57 4 1 0,407 

Nox 0,62 3,9 0,56 4 1 0,407 

 0,023 0,3 0,023 4 1 0,407 

SO2 0,112 0,69 0,112 4 1 0,407 

     2.2 
5.4 –   

  m ik,( / ) 
mLik, 

( / ) 
ST, 

( ) 
n  t , 

 
NTk MTi, 

( / ) 
GTi, 
( / ) 

 1,65 6 0,008 1500 4 1 0,0022766 0,0009300 

 0,8 0,8 0,008 1500 4 1 0,0010924 0,0004462 

Nox 0,62 3,9 0,008 1500 4 1 0,0008644 0,0003531 

SO2 0,112 0,69 0,008 1500 4 1 0,0001561 0,0000638 
 

:       
  , , NO , SO2     

( )    ( )    –25 .  
 

5.2       ,   
    

 
     ,    , 

      . 
       

  (CMC),      
 ( )    («  101, 203», -100  .).  

 CMC       
 . 

        
 5.10 
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6103600 −= ntFgM i
M
i , (5.10) 

 
 gi–    , /  2 [1]; 
F –    , 2;  
  t –      , ; 
 n –       . 

 
      5.11 

 
FgG i

M
i = , (5.11) 

 
     3.1 

 
 5.6 –   

 gi, 
/  2 

F, 
2 

t, 
 

n 
M
iM , 

/  

M
iG , 

/  

 0,433 2 6 180 3,367008 0,866 

  
(  ) 

0,0016 2 4 180 0,0082944 0,0032 

 
:        
        

  , , . 
 

5.3        
   25    

 
:        

    11   6511. 
 

  – 11. 
  , , NOX, S02    
     5.12 

 
6

21
1

10)( −

=

++= iххiххii tAmtmtmnM , (5.12) 

 
n –       , 1500; 

im –   i-       
     , /  [1, . 2.1]; 

iххm –   i-         
  , /  [1, . 2.3]; 
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t –       (   1,5 
) [1]; 
t 1 –           

 (   3 .) [1]; 
 – ,     i-  

         
   (   1,8) [1]; 

t c2–         
 (   1,5 .) [1]. 

 
   i-ro     5.13 

 

3600

)( '
21 iххiххi

i

NtAmtmtm
G

++
= , 

        
(5.13) 

 
 'N  –   ,      

 (1 ). 
 

ё  Gi   ,    
  i-  . 

     5.7 
 5.7 –      

  m ik( / ) nk mxxik( / ) t , 
 

t 1  t 2  Nk Mi Gi 

 1,65 340 1,03 3 4 3,09 1 0,005800 0,004808 1,65 
 0,8 340 0,57 3 4 2,85 1 0,004692 0,003833 0,8 

Nox 0,62 340 0,56 3 4 1,4 1 0,002536 0,001139 0,62 
 0,023 340 0,023 3 4 0,23 1 0,000336 0,000275 0,023 

SO2 0,112 340 0,112 3 4 0,168 1 0,000343 0,000218 0,112 

 
:        
        
  25  . 

 
5.4         

   25   
 

        
,        . 

     :   - , 
  -NOX,  - ,   -SO2. 

      (  ),    
.        

       .  
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,    . 

  i-ro   iM    
5.14: 

 
iiххi MMM += , (5.14) 

 
 iххM  –   i-ro       

, / ; 
iM  –   i-ro      

, / . 
 

  i-ro       
    5.15 
 

6

1

1060 −

=

= n

n

n
xxnixxniхх ntPM , 

(5.15) 

 
 ixxnP –  i-ro      n-   

  , / ; 
xxnt  –    n-     , . (30 .) ; 
nn  –    n-     (10 ) [2]. 

 
 i-ro      n-    

     5.16, /  
 

hnixxixxhnixxixxn VqPVqP == , (5.16) 

 
 ixxq , ixxq  –   i-ro    

 n-      , /  [1]; 
hnV  –    n-  , 1.6 . 
 

  i-        
    5.17 

 


=

−=
S

n
nnnii ntPM

1

61060 , 
(5.17) 

 
 niP  –  i-       n-   
 , / ; 

nt –    n-    , . (35 .) [1]. 
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 i-       n-    
    5.18, /  

 
nininini NqPNqP == , (5.18) 

 
iq , iq –   i-     

   , / . . ; 
nN –  ,       

n-  , 10 . . [1]. 
 

     Gi,  
   , . .      

 .     5.19 
 

iii ANqANqG += , (5.19) 

 
 iq , iq –   i-     

   , / . . ; 
N , N –  ,      

 , 10 . . . 
A , A  –       

   (1 ). 
 

      ,    
   ,      

 Gi    ,   
  i-  . 

     5.8. 
 

 5.8 –   
  qi  Vh t

 
n qin Nc

p 
t
 

Pixx Mixx  Pi  Mi  Gi Mi  

 0,0045 14,
9 

20 1
0 

0,0016 119 5
0 

0,06705 0,000804
6 

0,1904 0,00571
2 

0,1904 0,006516
6 

 0,0007 14,
9 

20 1
0 

0,0005 119 5
0 

0,01043 0,000125
16 

0,0595 0,00178
5 

0,0595 0,001910
16 

No
x 

0,0015 14,
9 

20 1
0 

0,0035 119 5
0 

0,02235 0,000268
2 

0,4165 0,01249
5 

0,4165 0,012763
2 

 0,0001 14,
9 

20 1
0 

0,0002
3 

119 5
0 

0,00149 0,000017
88 

0,0273
7 

0,00082
11 

0,0273
7 

119,0008
21 

SO
2 

0,0001
5 

14,
9 

20 1
0 

0,0001
7 

119 5
0 

0,00223
5 

0,000026
82 

0,0202
3 

0,00060
69 

0,0202
3 

0,000633
72 

 
 
 



71 
 

5.5       25  
 

 
       , 

, NO , SO2. 
 i-ro      

   5.20  5.21 
 

( ) 6

1

102 −

=

+= iTLiiT ntmSmM , 
(5.20) 

 
 ikLm –  i-ro  -  , / ; 

kim  –   i-ro     -  , 
/ ; 

ST–       , 0,005 ; 
n  –  -  ,     

 , 130 ; 
tnp–   . 
 

      5.21 
 

( )
3600

2 KiTLi
iT

NtmSm
G

+
= , 

(5..21) 

 
 N  –   ,     
 (1 ). 

     5.8. 
 5.8 –   

  m ik( / ) mLik( / ) S  n  t  Mi  Gi 

 1,65 6 0,005 30 0,5 0,0000266 0,0002458 
 0,8 0,8 0,005 30 0,5 0,0000122 0,0001133 

Nox 0,62 3,9 0,005 30 0,5 0,0000105 0,0000969 
 0,023 0,3 0,005 30 0,5 0,0000004 0,0000040 

SO2 0,112 0,69 0,005 30 0,5 0,0000019 0,0000175 
 

5.6         
 

 
      

  -4,       . 
        

     ,      
 . 
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,     . 
        

     5.22 
 

610−= BgM c
i

c
i , (5.22) 

 
 c

ig –     , /  
  [1, . 3.6.1]; 

 –      , . 
 

      5.23 
 

3600


=
t

bg
G

c
ic

i , 
(5.23) 

 
 b –    ,    

 , . 
t– « » ,       , . 
 

       
        5.9. 

 5.9–   ( ) 
  c

ig , /  B,  b,  t,  c
iM , /  c

iG , /  

 
 

  gic B b t Mic Gic 

   
 

1,66 10 0,019 1,2 0,0000166 0,0000073 

  15,73 10 0,019 1,2 0,0001573 0,0000692 

 
    ,   

  ,   P
ig  ( / ). 

        
     5.24 

 
610−= ntgM P

i
P
i , (5.24) 

 
 P

ig –      /  [1, . 3.6.3]; 
t – “ ”      , ; 
n –      . 
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5.25 
 

3600

P
iP

i

g
G = , 

(5.25) 

 
       

         5.10 
 5.10 –   (  ) 

      P
ig , 

/  
t, 

  
n P

iM , 

/  

P
iG , 

/  

 
 

10
 

.  
 

   
 1,9 0,9 180 0,00031 0,00053 

  129,1 0,9 180 0,02091 0,03586 
  63,4 63,4 0,9 180 0,01027 

  64,1 64,1 0,9 180 0,01038 

 
  

10
 

. 

 
 

  2,5 0,9 180 0,00041 0,00069 
  143 0,9 180 0,02317 0,03972 

  55,2 55,2 0,9 180 0,00894 

  43,4 43,4 0,9 180 0,00703 

 

 1
0 

. 

 
 

   
 2,8 0,9 180 0,00045 0,00078 

  138,8 0,9 180 0,02249 0,03856 
  0,6 0,9 180 0,00010 0,00017 

  58,2 58,2 0,9 180 0,00943 
  46,6 46,6 0,9 180 0,00755 

 
5.7 ё      25  

  
 
5.7.1       

  
 

     , 
     (   ), 
     .     8.1 

 

i

i
i T

n
NN = . , 

(5.26) 

 
 iN . –  ,   i-  , 25 

; 
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in –  ,    , 2 
.; 

iT –     i-  ,  3 . 
     

 
310−= ii mNM , (5.27) 

 
iN –    i-  , ./ ; 
im –    i- o     

        
5normacs://normacs.ru/UKGS - to0000002.11. 

 5.11 –   

 
 

-   
. 

 
  

-  . 
 1-  

 

 
 

, 
 

 
, 

 

 
 

.,  

6CT-190 
190  1250A 

25 2 3 50,7 0,1840 

 
      
  0,7765 / . 

 
5.7.2   ,   

    
 

    ,  
  ,    5.28 

 
310i

i i i
i

L
M N n m

L
−=     , 

(5.28) 

 
 iN –   i-  , ; 

in –  ,    i-  , ; 
im –      i-  , . [2]; 

iL –     i-  , . / ; 
iL –     i-     

 , . . [2]. 
 

        5.12 
 5.12 –   

-  

 

 
. 
, 

 

 
. 

,  

 
. 

, 
 

 
, 

.  

 
.

.
, 

 
.
.

, 

 
.

.
, 

normacs://normacs.ru/UKGS#to0000002
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* ** ** 

25 5 1,7 1,7 50 0,313 0,213 0,213 
 0,738 

 
 ,    ,  

  0,738 / . 
 
5.7.3       

    
      
   5.29 

 
310i

i i i
i

L
M N n m

L
−=     , 

(5.29) 

 
 iN –   i-  ,  25 .; 

in –       i-  , 24 
.; 

im –        i-  , . 
iL –     i-  , 50 . / ; 
íiL –     i-      

 , .  . 
 

        
       10 . ,  

   - 1000 . 
        5.13 

 5.13 –   

-  
 

-   
 

, .  
1 /  

 
 
 

,  

 
, .  

 . 
 

. 
,  

25 24 0,5 50 1,5 
 

      
 1,5 / . 

 
5.7.4        
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   5.30 

 
410−= HLnqNM iiii , (5.30) 

 
iN –   i-  , . ; 
iq –     100  , /100 . ; 
iL –     i-  , . / ; 
in –     100  , /100 .; 

       
n  = 2,2 /100 . [1, . 10]; 

       
n  = 0,2 /100 . [1, . 10]; 

 -    ,   1; 
 = 0,13[1, . 10]. 

–   , / ,  = 0,9 /  [1, . 10]. 
 

        
    5.14 

 5.14 –   

-  
  

  100 
.  

 
  

, 
. /  

 
 

-  . 
 

/  

. . 
25 35 50  1,22850 0,15356 

25 35 50 
 
5.7.5       

 
 

         
    5.31 

 
310i

i i i
i

L
M N n m

L
−=     , 

(5.31) 

 
 iN –   i-  , . [2]; 

in –  ,    i-  , . [2]; 
im –      , . [1, . 11]; 

iL –     i-  , . /  [2]; 
íiL –     i-     , . 

.[2]. 
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         8.5 
 5.15 –   

-  
/  i-  

, 
 

-
 
 

 
/ , 

. 

 
 

 
 

 
, 

.  

 
 

/   
 

, . 
 

 

 
,  

-  

 
,  

 

 
,  

25 10 
315/70R2

2,5 
 + 

 
50 60 56 560 

11,66666
7 

5.7.6        
  

 
      5.32 

 

k

m
M

−
=

1 , 
(5.32) 

 
 m–   ,   , / ; 
k–     , k = 0,05 [1]. 

     63     0,063 / . 
    : 

0,063/(1 - 0,05) = 0,066 /  
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     ,   

    ,    
   .     

 .  
       
     6511,    ё  

 ё , : 
•       
; 
•        

   ; 
•        

    ; 
•    . 
• ё   ё     

. 
      

: 
•  -620      
  
• -201    . 
•         

   " - " 
•   Norfi 06-4996-100 

  ,  -  
: 

•    1080381 .; 
•     2,25 .  
         

   ,     
    . 
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CONCLUSION 
 
The author of the final qualifying work analyzed the existing structure and 

production management system, analyzed the overall organization of maintenance and 
repair, and the possibility of a more complete use of the production base of ATH. 
Conclusions are drawn based on the results of the analysis. 

The purpose of the graduation work was the development of flow charts for the 
maintenance and repair of KAMAZ 6511, for which a technological calculation was 
carried out, where: 

• calculated the required number of technological workers and posts; 
• on the master plan, a scheme was developed for the direction of movement of 

vehicles on the territory of the ATH; 
• calculated the required number of workers and posts for maintenance and 

repair; 
• technological maps were developed. 
• made economic calculation and environmental expertise of the project. 
It is proposed to introduce the latest equipment into the production process: 
• Stand R-620 for repair of gearboxes of rear automobile axles KAMAZ 
• -201 stand for gearbox repair. 
• Specifications SCANNER BASED ON PC NPP ACE FOR CARGO 

VEHICLES "AVTOAS-CARGO" 
• Suspended hood Norfi 06-4996-100 
The organization of maintenance is proposed, technical and economic indicators 

are calculated: 
• capital investments amounted to 1,080,381 rubles; 
• payback period of capital investments is 2,25 years. 
 The paper considers safety issues during the maintenance and repair of cars, as 

well as the amount of production waste generated in this case. 
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http://rusavtoceh.ru/katalog/oborudovanie-dlya-remonta-dizelnyix-dvigatelej-(stendyi-dlya-ispyitaniya-tnvd)/stendyi-dlya-razborki,-sborki-agregatov/r-201-stend-dlya-remonta-kpp
http://rusavtoceh.ru/katalog/oborudovanie-dlya-remonta-dizelnyix-dvigatelej-(stendyi-dlya-ispyitaniya-tnvd)/stendyi-dlya-razborki,-sborki-agregatov/r-201-stend-dlya-remonta-kpp
https://www.carmod.ru/products/skaner_dlya_gruzovyh_avtomobilej_avtoaskargo
https://ohranatruda.ru/ot_biblio/norma/529272/
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5.https://www.teh-avto.ru/vytyazhnoe-oborudovanie-dlya-udaleniya-
vyxlopnyx-gazov/prostye-vytyazhnye-sistemy/podvesnaya-vytyazhka-norfi-06-4996-
100-s-vytyazhnym-ventilyatorom-termostojkim-shlangom-d100mm/ 

 



 

 



 

 



 



 


