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2   
 

2.1    
 

     -
     : 

1.    ( CA ). 

2.    ( lCC ). 
3.       . 
4.         . 
5.   . 
6.  . 
7.      .  

 01.01.2021 .     « -
 »,   25  .   2021-22 , -
     5       -

 . 
 

 2.1 –      
  ел З-7555 ел З-75131 ел З-7547 

1 2 4 3 
C c  o e o , . 5 15 10 

o e o   , . 5 15 10 
 ,  400 260 350 

o e o     , . 365 365 365 
   , .  200 250 200 

e o oc  -1 ( .), . 250 250 250 
e o oc  -2 ( .), . 500 500 500 
e o oc  -3 ( .), . 1000 1000 1000 
e o oc  -1 ( .), . 5000 5000 5000 
e o oc  -2 ( .), . 8000 8000 8000 

   1  0 0 0 
   2 , % 0 0 0 
   3 , % 0 0 0 
   4 , % 30 30 30 
   5 , % 70 70 70 

Ko e .К1  p o oc   1 1 1 
Ko e  1  p o oc    ( ) 1,05 1,05 1,05 
Ko e  1  p o oc   ( ) 1,1 1,1 1,1 
Ko e  1  p o oc    ( ) 1,1 1,1 1,1 
Ko e  2  p o oc   1,15 1,15 1,15 
Ko e  2  p o oc   1,15 1,15 1,15 
Ko e  2  p o oc   1,15 1,15 1,15 
Ko e  3  p o oc   2,3 2,6 2,6 
Ko e  4  p o oc   1 1 1 
Ko e  4  p o oc   1 1 1 
Ko e  5    1 1 1 
Ko e  5     1 1 1 
Ko e  5  p o oc   1 1 1 
Ko e  6    1,15 1,15 1,15 
Ko e  6  a a o    1,15 1,15 1,15 
Ko e  6  p o oc   0,8 0,8 0,8 
Ko e  6  p o oc   0,9 0,9 0,9 
Ko e  7  p o oc   1 1 1 
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  2.1 
1 ел З-7555 ел З-75131 ел З-7547 

Ko e  7     1 1 1 
Ko e  7    1 1 1 
Ko e  7    1 1 1 
Ko e       0,3 0,3 0,3 
Ko e       0,3 0,3 0,3 
Ko e  7     1 1 1 
Ko e       0,3 0,3 0,3 
Ko e       0,3 0,3 0,3 
Hop a p o oc  EO, .∙ . 0,7 0,7 0,7 
Hop a p o oc  , .∙ . 29,67 27,5 24,5 
Hop a p o oc  -1, .∙ . 1 3,83 0,67 
Hop a p o oc  -2, .∙ . 23,42 28,75 18,5 
Hop a p o oc  TO-3, .∙ . 35,83 39,25 25 
Hop a p o oc  P-1, .∙ . 355 400 250 
Hop a p o oc  P-2, .∙ . 598 690 516 
Hop a p o oc  TP, .∙ . 16,5 18,4 14,2 
Hop a p o oc  , .∙ . 4,8 4,8 2,05 

     100 ∙ . 8 9 6 
  , /  15,5 11,3 18 

o e o pa o x      365 365 365 
o e o pa o x     -1 205 205 205 
o e o pa o x     -2 205 205 205 
o e o pa o x     -3 205 205 205 
o e o pa o x     -1 305 305 305 
o e o pa o x     -2 305 305 305 
o e o pa o x     -3 305 305 305 
o e o pa o x     365 365 365 

 

       

  (  2.2). 

 

 2.2 –     
  -7555 -7547 -75131 

1 2 3 4 
     
     

 ,        
 1690 1650 5500 

  1450 1500 0 
  3400 3200 9000 

  0 0 0 
  140 125 200 

 , /100  160 135 441 
  6 6 6 
 ,  8,09 8,85 11,5 

 ,  4,62 5,3 7,85 
 , . 21500 30000 84500 

 

2.2    
 

       -
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  : 
– -   – K1; 
–     – К2; 
–         – К3; 
–       – К4; 
–    – К5; 
–   ,   – К6; 
–  ,     – К7. 

    -
   ( )    

 

765 КККК  . (2.1) 
 

       
    

 
765 ККККК  . (2.2) 

 
    -
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21 ККК  . (2.4) 

 
     -

 (    )   
 

764321 ККККККК  . (2.5) 
 

     -
  

 
76541 КККККК Ш  . (2.6) 
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 . 
     (5%)    -

     
 

mp

n

L

L
К  , (2.7) 
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   Ln –       50%, ; 

Lmpi –     , ; 
Qi – ё   ,   i-  ; 
Lni –       50%, . 
 

     
 










i

mpii

i

nin

n

LQ

LQ
L

1

1 . (2.8) 

 
     2.3. 

 2.3 –    
  -7555 -7547 -75131 

    ,  3,2 4 5 
      50%,  0,8 1 1,1 

     50% 0,25 0,25 0,22 
      1,15 1,15 1,15 
      1,15 1,15 1,15 
        1,15 1,15 1,15 
    1,150 1,150 1,150 
    1,208 1,208 1,208 
     2,328 2,631 2,631 
    0,99 0,99 0,99 
   -2, % 20 20 20 

 

2.3       .  
     

 
       

    
 
L lE сс0  . (2.9) 

 
      

 
lL  . (2.10) 

 
  –      . 

    ,  (TO-1) -
  

 

эVKLL  1
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;  
K  –     -

   ( ) ; 
эV  –   , / . 

    ,  (TO-2), -
  

эVКLL  22
/

, (2.12) 

 

   2L  –    TO-2  ∙ .   
;  

K  –     -
   ( ) ; 

эV  –   , / .  
      (TO-3), -

 , . 
 

эVКLL  33
/ , (2.13) 

 

  3L  –    TO-3  · .   
;  

K  –     -
   ( ) ; 

эV  –   , / . 
      ( -1),  

  
 

эVКLL  11
/ , (2.14) 

 
   1L  –    -1  · .   

;  
K  –     -

   ( ) ; 
эV  –   , / . 

      ( -2)  
  

 

эVКLL  22
/ , (2.15) 

 
  2L  –    -2   , -

· ;  
K  –     -
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   ( ) ; 
эV  –   , / . 

     ( -1) 
   

 

ii К 11
/ , (2.16) 

   1  –   -1   , .∙ .;  
K  –     -

   ( ) . 
     ( -2) 

   
 

ii К 22
/ , (2.17) 

 
   2 –   -2   , .∙ .;  

K  –     -
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     ( -3) 
   

 

ii К 33
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ii К 11
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  2  –   -1   , .∙ .; 

K  –    . 
    ( )   

 

ii К/ , (2.21) 
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    –      , .∙ .;  
K  –      

  . 
       

 

ШШ iШ i К/ , (2.22) 
 

   Ш  –      , .∙ .;  
ШK  –     . 

       
 

100

202/ 
 i

i , (2.23) 

 
   i

/  –   , .∙ .;  
i2  –    -2, .∙ .  

     2.4. 
 
 
 

 2.4 –       -
  

  -7555 -7547 -75131 
  , . 170000 170000 200000 

   ,  146000 127750 94900 
 -1 .,  4455 5166 3222 
 -2 .,  8912 10350 6444 
 -3 .,  17825 20664 12888 
 -1 ,  89125 103320 64798 
 -2 ,  178605 207418 130070 

 -1 , .· . 16,91 14,38 22,43 
 -2 , .· . 40,95 39,02 51,94 
 -3 , .· . 54,05 51,75 69 
 -1 , .· . 362,4 302 483,2 
 -2 , .· . 652,32 623,328 833,52 
    , .· . 36,78 37,36 48,41 
  , .· . 3,37 2,03 4,75 

  , .· . 40,15 39,39 53,16 
 , .· . 8,19 7,804 10,388 

 

2.4    -1, -2    -1,    
-2, -3  ,   -2  
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   -1      
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L
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L
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L
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21

1
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L

L

L
AN . (2.27) 

 
   -2    

 

)(
2

2
К

ii
cii L

L

L

L
AN 


 . (2.28) 

 
        

 

)( i
К

i
ciК i N

L

L
AN  , (2.29) 

 
  N -1 i, N -2 i, NT0-3 i, N -1 i, N -2 i, NK i –    -

      i-    ; 
L i –    i-     , ; 
L -1, L -2, L -3,L -1, L -2,LК  –    -

,      , ; 
N i –      i-    , .; 
Aci –    i-  , . 

    . 
     2.5. 

 
 

 2.5 –  ,         
  -7555 -7547 -75131 

 -1 213 186 138 
 -2 106 93 69 
 -3 70 61 46 
 -1 10 9 7 
 -2 6 5 4 
   0 0 0 
 -1 213 186 138 
 -2 106 93 69 
 -3 56 49 36 
 - -1 10 9 7 
 - -2 6 5 4 
  213 186 138 
        
  20 10 30 

        -



30 
 

   
 

1

1
1




  i

i
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N , (2.30) 
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2
2




  i

i
N

N , (2.31) 

 

3

3
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  i

i
N

N , (2.32) 

 
i

i
N

N 1
1


  , (2.33) 

 
i

i
N

N 2
2


  , (2.34) 

 
i

i
N

N  , (2.35) 

 
   N -1 i, N -2 i, NT0-3 i, N -1 i, N -2 i, N i –    

      i-    ; 
-1, -2, -3, ,  –       -1, -2, 

-3, , . 
     2.6. 

 
 2.6 –   ,     

    
  -7555 -7547 -75131 

 -1 1,04 2,59 0,79 
 -2 0,52 1,29 0,39 
 -3 0,27 0,66 0,20 
 -1 0,03 0,07 0,02 
 -2 0,02 0,04 0,01 
  7 12 6 

 

2.5   ё     , , , ,        
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      i-  , .· .    

 

iii NT  . (2.36) 
 

       TO-1, 
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-2  -3  i-  , .· .    
 

iii NT 11
!

1   , 
(2.37) 

 

iii NT 22
!

2   , (2.38) 

 

iii NT 33
!

3   . 
(2.39) 

 
         

-1, -2    i-  , .· .    
 

iii NT 11
!

1   , (2.40) 
 

iii NT 22
!

2   , (2.41) 
 

iii NT 22
!

2   . (2.42) 
 

      ( )   
   i-  , .· .    

 

iii NT  , (2.43) 
 

      , -
    -2   20%    -2, 

.· .    
 

iiT 22,0  , (2.44) 
 

  K  – ,        
  -2.  

      -1, -2, -
3, -1, -2, ,   i-  , .· .    

 
    CO OiTOiTOiTOiTOiTOiTO KTTNTNTN 332211  (2.45) 

 iiiii КNN   2211 , 
 

  К  , К  – ,    -
 . 

     2.7. 
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 2.7 –  ё    , , , ,  -
    

  -7555 -7547 -75131 
1 2 3 4 

   -1, .· . 3611,2 7635,8 3601,8 
   -2, .· . 4155,2 10340,3 4340,7 
   -3, .· . 2898 6986,25 3026,8 
   -1, .· . 3624 7852  3865,6  
   -2, .· . 3913,92 9973,24 4167,6 
   , .· . 0 0 0 
   , .· .       
   , .· . 657 2409 766,5 
   , .· . 15,61 20,78  16,38 
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 2.2 –      

150-90 
 

     2.42. 
 

 2.42 –   
 I/II , .  60/30 

 ,  220 
  2 

  I/II ,  110, 227 
    ,   447 

,  150, 250, 300 
  ,  10.  

 , / . 600 
,  94 
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     -   
-75131. 

      -
  -75131        -

 ( ). 
       ,  -

,     ,    . 
   -     -

    18 .  
  207 000 .      2.3. 

 2.3 –      -  -
 -75131. 

 
 

     2.43. 
 

 2.43 –       -
 -  
  

   Komatsu FD 180-6 
,  18000 

 , :  
 1950 1950 1000 

 ,  600 
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,         -
         .   

        -
     . 

        (  
 /  ). 

      –  
 3         15150-69.  

   530 000 .     -
 2.4. 
 

  
 2.4 –        

   3 
 

     2.44. 
 

 2.44 –         
     3 

  
  

,  5,5 
,  380 

  , /  1500 
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 ,  98 
  ,  5 

 , : 840 1035 1200 
,  325 

 
   -     

         -
.         -
     30…110 . 

         
  ,    

. 
       -

 ,     -     . -
        -

  . 
   -    -

 ,         ,  -
   .  

  209 420 .     -
 2.5. 
 

 
 2.5 –    -    -
         -
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        –   -
      ,    

      ,    -
   ,   

, .       –1 (16–
26%)  TO–2 (9–18%). 

   -57      -
  200  

   ,   .     
          

 .  
         .  

  28 900 .     -
 2.6. 

 

 
 2.6 –    -57     -

  
 

-        -
 ( ) , ,  ,  . 

       ,   -
 .        -

           -
 .    «  »     -

        .  -
   ,      -

 ,     ,   
 .       -

    .    
      .    -

     10 .  200 ,  ,  -
    ,   2000   -
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   .     -
   ,            

  .     -
      .  , 

     . 
  -       

   ,     
      .  

      -
        -

 ,   : 
 

  ii aqК   (2.77) 
 

   q –     ; 
α –        . 

        
      ( ). 

      -
 q  . 

        -
  ( ,    -

     ),    -
   .     -

     : 
 

A

i

P
q   

 
(2.78) 

 
   –   ; 

i –       . 
        -  

   ( ,     
    ),      
   .     : 

 

iP
q    

(2.79) 

  ,    
 2.45  
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 2.45 –     

№  
, 

. . 
, 

 
, 

/  
  , 

 2 
 -

 
   

1 MECLUBE 1295 24 800 200 1,5 35 
  -  

.  

 

http://www.alpoka.ru 

2 ARAS 1762.T. 35 600 200 1,2 39 
  -  

.  

 

http://mehanika.online  

3   200 27 400 200 1,3 40 
  -  

.  

 

http://mehanika.online  

4 Meclube 1283 21 580 200 1,21 28 
  -  

.  

 

http://www.evrosto.ru 

http://mehanika.online/
http://mehanika.online/
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  2.45   ,     . 

 

 2.46 –    

 
  - α 0,5 0,5 

 
1 

№  
q –  

 
  

. . 
q –  

 
, /  

 -   
 

1 MECLUBE 1295 0,9 24 800 1,0000 1,5 0,935 

2 ARAS 1762.T. 0,6 35 600 0,8000 1,2 0,703 

3   200 0,8 27 400 0,8667 1,3 0,827 

4 Meclube 1283 1,0 21 580 0,8067 1,21 0,903 

 

  2.46       Meclube 1295     -

   .  

 
  2.47      
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 2.47 –    

 
, . 

. 
, 

 

 
, 

/  
,  

 -
, 

/  
     

 
RESAD 45/7 

24 850 2600 340 13,5 30560 

  -
   

  
   

  

https://fortol.ru/ 

 
Forsage SM-47-

4075 
30 560 3500 285 12 6200 

 -
  -

    5 -
,  -

,  -
    

. 

  
https://fortol.ru/ 

 
FORCE - 82587: 

1DR 
35 680 1800 241 5,8 3850 

   
 , 
  

   
  ,  

 -
.  

  

https://fortol.ru/ 

 
Nordberg IT4250 

39 600 3400 283 15 4200 

  
 -

   -
 , 

  
    -

  . 
  

https://fortol.ru/ 

 
  2.48   ,     . 

 
 



56 

 
 
 

 2.48 –    

  - α 0,4 0,1 0,1 0,1 0,3 1 

 

q
 - 

 

 
.

. 

q
 - 

 

, 
 

q
 - 

 
-

  
, 

/
 

q
 - 

 

, 
 

q
 - 

 
 

 
, 

/
 

 -   

 RESAD 45/7 1,0 24 850 0,74 2600 0,7 340 0,4 13,5 1,00 30 560,0 0,89 

 Fosage SM-47-4075 0,8 30 560 1,00 3500 0,8 285 0,5 12 0,20 6 200,0 0,62 

 FOCE - 82587: 1DR 0,7 35 680 0,51 1800 1,0 241 1,0 5,8 0,13 3 850,0 0,57 

 Nodberg IT4250 0,6 39 600 0,97 3400 0,9 283 0,4 15 0,14 4 200,0 0,51 

 

  2.48      RESAD 45/7      

  .  

 

       2.49. 
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 2.49 –      
  

-
, . , .   

  
  

 
150-90 

1 187000   

 

   
  -

  -
75131. 

- 1 207000 

 

  -
   -

    
 3 

 1 530000 

 

   
-    

   
   -

   -
  

 - 1 209 420 

 

   
    
 

 

-57  1 28900 

 

   MECLUBE 
1295 

1 21 580 

 

  RESAD 45/7  3 24 850 

 
  9 1232750  
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2.13   
 

        -
        -

   ,     -
 . 

       
   

       
 ,     -

 .   

 

 2.7 -     
-75131 

 
          . -

      MECLUBE 1295 .  
        -

         57.   -
    . 

        
   -24,       
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   .     
    . 

 
 2.50 –  -2   

 

№
 

 
 

 

  
   -

 

 -
  -

 
 

 -
 
 

  
 

 
 
 

   -
 

1 2 3 4 5 6 7 
 

15   50  

   
  

 -
 

1  195  

  , -
  . 

    -
 . 

4 
  -

 -
 

 -
  -
:  -

 “ ” 

1  340  

    . 
   -

     
    

   
    

  (   
) 

-1 

10 
 -

-  
 -

 -15 
2 -1 72  

    . 
  ,  

   
  . -

     -
    

- 
  -

 -
-  

 -24 4 -1 0,6  

    150  
   , 

     -
 . 

12 

  
   

 -
 

 -24 2 -1 0,08  
    -

  , -  -
 

__* 

 -
  -

    
 

 -24 2 -1 0,3  
    -

   -  -
 

5** 
  

 
 

 -24 4 -1 0,22  
    -

     

7* 
   

 
 -24 2 -1 0,12  

    -
     

-2 

8   

 -
 -

 
  
  

4 -2 

82  
( . 15  

. 26 ) 
 

    
   -

 

11 

 -
   

  -
 -

 

 -24 1 -2 0,03  
    -

      
 

- 

 -
 -

  
  

 -24 2 -2 0,03  
  .  -

   
     



60 

 
  2.50 

1 2 3 4 5 6 7 

13 
 -

   
89/38-8 

 -24 2 -2  

    -
     

    -
 

9 
 -

  
-420 

 -24 2 -2 1,8  
    80  

 

14 
 -
  

 -24 4 -2 0,12     

__* 
  -
  

 -24 8 -2 1,12  
    -

    -
  

__* 

 -
   

   -
  

 -24 4 -2 0,48  
    -

   -  -
 

2* 
  

  
 -24 4 -2 1,2  

    -
 0,2 – 0,3    -

  

3* 
  -

  
 -24 2 -2 0,1  

    -
   -  -

 

__* 
 -

  
 

 -24 4 -2 0,2  
    -

   -  -
 

-4 

10 
 -

-  
 -

 -15 
2 -4 72  

  ,  
   

  . -
     -
    

__ 
 -

  
-24 2 -4  

  , 
    -

 
 

4 
  -

 -
 

 -
  -
:  -

 “ ” 

1  340  

 . 
   -

     
    

   
    

  (   
) 

-   -24 1   
,  , -

    -
. 

1 
  

  
 -24 2 

 
 

7  
 ,  -

    
 

- 
 -

   
  

 -24 1 
 
 

0,02       

- 
 -

   
 

 -24 2 
 
 

0,04  
 ,   -

  

- 
  

  
 -24 2 

 
 

0,02  
 ,   -

  

- 
 

-
  

 -24 2 
 
 

0,04  
 ,   -

  

-    -24 1 
 
 

0,002  
  -

. 
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  2.50 
1 2 3 4 5 6 7 

   

__ 

  
  

  
 

-
 

 -24 
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   -
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__ 
 -

   
 

 -24 
4  

     

__     -24 2       

__ 
   -

 
 -24 

6  
    

__ 
   
 

 -24 
2  

    

__ 

  
 -

  -
 

 -24 

2  

    

__ 
 -

 
 -24 

6  
   , 

    -
 

 
2.18       
 

           -
,        -
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  ,      
   .  ,      
         

     ,   -
    .  
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 ,         
     3 .      

    . 
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 2.2 –    

 
       -

       
    .    -

          -
    ,    . -

       : - -
  .       -

     ( . .    -
 ); - .  ,  -

       ,   –  « -
 »; - .      -

 ,        -
  .        -

    : - .  -
     70%.  ,     

        
.  ,    ,  -

 –      . -
     -

,        -
; -    .    -
,    .  , -

    ,     -
.          
,      .  

   ,     
,  .  

  ,        
      ,     . 

        -
   .  

      -
  ,  24 000 ,   6 . 
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3 -    
 

3.1     
 

        
    ,  , ,    

  ,   ,  
 .         -

 ,  ,  -
. 

        -
 : 

 
CK  ,  (3.1) 

 
  C  –    (  3.1); 

 –   –  ;  
 –    ; 
 –   , =0 (   -

); 
       

 3.1. 
 
 
 

 3.1 –      
  , . , . 

     150-90 1 187000 

     
-   -

75131. 
- 

1 
207000 

     -
     

3 
 

1 
530000 

   -
     

     -
    

 - 
1 

209420 

      -
  

-57  1 28900 

   MECLUBE 1295 1 21580 

  RESAD 45/7  3 74550 

    6 144000 

  15 1402450 
 

 
        8%  

      
 

.08,0  (3.2) 
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       5%  
      

 
.05,0  (3.3) 

 
      

 
CK  , 

(3.4) 

 
    3.2 

 
 3.2 –     

     , . 112196 

   , . 70123 

 , . 1584769 

 

3.2         
 

        -
          

 ,        -
 ,      -
 .       -

  –       -
,      ,  

.  
       -

        .  
       -

           -
 . 

     ,   
         

:  
 

З  = ч К  , (3.5) 
 

  ч  –     3-  , ч = 260, .∙ .; 
К  –    , К =60%; 
 –        , =57638, . . (  

2.8). 
        -

   
 

 = З  /100, (3.6) 
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   –      , =30%. 

       
 
З  = З /(N12), (3.7) 
 

   N –       , N=33 . (  2.23)  
    3.3 

 
 3.3 –      

    , . 23977416 
       , . 7193225 

    , . 60549 

 
      

 
 э = Wэ эк , (3.8) 

 
   Wэ –    , ; 

эк –  1        -
 , эк =6,2 . 

       
 

Wэ = 
mC

oo

ZZ

KZN




, (3.9) 

 
  N  –      , 

N =8  [17, . 25]; 
 –      , =8760 . ( -

 2.22    365   );  
oZ  –   , oZ =0,6; 

oK  –    , oK =0,3; 

CZ  – ,    , CZ =0,96; 

mZ  –   , mZ =0,9. 
     – 5%    

    
 

 = 0,05 , (3.10) 
 

  ,      -
     1430    -

     
 

 = 1430N, (3.11) 
   «  ,   » -
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 2200         
 

 = 2200N, (3.12) 
 

   ,     
 .    ё   . 

    10%   .    
          3.5. 

 
 3.5 –   
   ,  27375 

    , . 177938 
   , 3 1587 

      , . 52371 
    , . 70122,5 
  ,      -

 , . 47190 

   «  , . 72600 
   449183 

  44918 
 494101 

 
         

3.6. 
  

 3.6 –        
      

  
, 

. 

 , . 
 

 
  

  
, 

% 

, 
. 

 , 
. 

 -
 
  

  
, % 

  
1000  

 1 
.∙ . 

  
1000  

 1 
.∙ . 

 
  

23977416 23977 416 75,8 22227065 22227 428 75,7 

  
 
 

7193225 7193 125 22,7 6668119 6668 129 22,7 

 
 

449183 449 8 1,4 440199 440 8 1,5 

 -
 

44918 45 1 0,1 44020 44 1 0,1 

 31619824 31620 549 100 29379404 29379 566 100 
 

3.3 ё      
 

    :   , 
    ,      

  . 
      

 
=100· (1– 2/C1), (3.12) 
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 1  2 –  1        

 . 1 = 566 ., 2 = 549, . (  3.6) 
       -

    , . 
 
Ээ = ( 1 – 2)·T, (3.13) 

 
  –      ,  =57638 .∙ . 

     , . 
 
Э = Ээ–К · , (3.14) 
 

   К  –  , .; 
 –     , = 

0,15. 
       

 

=
эЭ

К , (3.15) 

 
 ё    3.7. 

 
 3.7 –    

 , % 3,1 

 , . 1023958 

  , . 786242 

 ,  1,5 

 
       -

       -
 : 

-      3.7. 
 

 3.7 – -   

 
  

 
   

  , . 25 30 17% 

    .· . 51874 57638 11% 

  , . 31 33 6% 

    , .∙ . 59750 60549 1% 

 , . - 1584768 - 
 , . - 1023958 - 
  , . - 786242 - 

   , . - 1,5 - 
 1 .· . 566 549 3% 
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4     
 

4.1        
 

4.1.2     ,  
 

 
    ,   
 , /  

 
310i

i i i
i

L
M N n m

L
     , (4.1) 

 
  iN  –   i-  ; 

in  –  ,    i-  , 1in  ; 
 

 4.1 –     

  Ni,  
mi,  Li, . 

/     

-7555 5 6 0,6 3 146 
-7547 10 5 0,4 2 127,75 
-75131 15 20 1 5 94,9 

 
 4.2 –     
 

  
ni, 

 

L i, .  M, /  

      

-7555 5 5 25 2 8 0,876 1,095 

-7547 15 10 25 2 8 1,278 1,278 

-75131 10 15 25 2 10 5,694 3,559 

, . 
 

    
7,848 5,931 

 , . 
    

20,303 

 

4.1.4   ,      -
  

 
     , /  

 
410i i i iM N q n L H         , (4.2) 

  iq  –     100  , /100 ; 

in  –     100  , in =3,2     

in =0,4    /100 ; 
H –    , 0,13H  ; 
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   ,    
         

  
310 ci kVN , (4.3) 

 
: Ni -    i-  , .; 

V -    i-  , ; 
k  -    , k  = 0,9; 
 -   , / ,  = 0,9 / . 

    4.3 
 

 4.3 –    

  
 N

i, 
 

q i
, 

/1
00

 
 

L
i, 

. 
/

 

n
, 

/1
00

 
 

n
, 

/1
00

 
 

V
 -

 
 

  
 , 

 

M, /  

 

  

-7555 5 180 146 3,2 0,4 230 4,920 0,615 0,932 

-7547 10 142 127,75 3,2 0,4 197 6,792 0,849 1,596 

-75131 15 215 94,9 3,2 0,4 510 11,459 1,432 6,197 

: 24,397 3,050 7,456 

   34,90 

 

4.1.3      
 

      
  , /  

 
310i

i i i
i

L
M N n m

L
     , (4.3) 

 
 in  –       i-  ; 

im  –        i-  , ; 
iL  –     i-      

 . 
     4.4. 

 
 4.4 –      
 

  
Ni,  ni,  mi,  

LHi, . 
/  

Li, . 
/  

mi ,  M, /  

-7555 5 18 3,7 10 146 4862 4,862 
-7547 10 10 3,2 9 127,75 4542 4,542 
-75131 15 20 5,2 12 94,9 12337 12,337 
 16879 16,879 
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4.1.4      
 

      , /  
 

3/ ( 10 )i i i i iM N n m L L      ,       (4.4) 

 
  in  –  ,    i-  , ; 

im  –      , ; 

iL  –     i-     , . 
. 

     4.5. 
 

 4.5 –    

  Ni,  ni,    mi,  Li, . /  L i, .  M, /  

-7555 5 6  800 146 30 33,58 
-7547 10 6  670 127,75 30 17,12 
-75131 15 6  2300 94,9 66 29,76 
 

      
80,46 

 

4.1.5      
 

     , 
    ,     

 .    , ./  
 

.i i
i

i

N n
N

T


 , (4.5) 

 
 .iN  –  ,   i-  ,; 

in  –    , 1in  ;  

iT  –     i-  , 3iT   . 
     4.6. 

   , /  
 

310i iM N m    , (4.6) 

 
  im  –    i- o   , . 

     4.6. 
 

 4.6 –   
  

 
  N .i ni,  Ti,  

 
mi,  

Ni, 
/  

M, /  

-7555 6 -132 5 4 3 
 

37 7 0,25 
-7547 6 -132 10 2 3 

 
37 7 0,25 

-75131 6 -190 15 2 3 
 

45 10 0,45 
: 23 0,94 
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4.1.6    
 

     , /  
 

/ (1 )M m k  ,          (4.7) 
 

 m –   ,   , 0,028m   / ; 
k –     , 0,05k  . 
 

60,028 / (1 0,05) 29,5 10M     .  
 
4.2 ё       
 

         -
      (  30 ). 

   ,     -
 ,      . 

    ,    -
   : 

–   –  ,    ; 
–    –       -
        ; 
–  (  50%)    –  -

          . 
        -

  -7555-5 ., -75131-15 ., -7547-10 . 
    ( , NOx, CH  C)  

 , /  
 

3
1 10

1 kTq jij
m

j
i






, (4.8) 

 
: m –   ; 

Tj –      j-   , . 4.7; 
k – ,        

 .       2  k=1, 
   2  k=1,2 (  1,2); 

q1ij –    i-    -
 j-       , / ,   

 5.1 [6].  
     ( , NOx, CH  C) 

  , /  
 







m

j

jij
i

Nq
кM

1 6,3

1
, (4.10) 
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 Nj –      j-  
    4.7. 

        4.7  4.8  
 

 4.7 –   
 

 , .    ,    k 
-7555 5 20857 1,2 
-75131 15 58068 1,2 
-7547 10 52722 1,2 

 
 4.8 –          

 

-7555 

 
 NOx CH C 

       
    q1ij, /  

0,541 1,874 0,198 0,051 

 , Mi, /  13,540 46,904 4,956 1,276 
   , M i к, /  0,751 2,603 0,275 0,071 

-75131 

       
    q1ij, /  

0,868 2,828 0,291 0,088 

 , Mi, /  60,484 197,060 20,277 6,132 
   , M i к, /  3,617 11,783 1,213 0,367 

-7547 

       
    q1ij, /  

0,403 1,018 0,106 0,03 

 , Mi, /  25,496 64,405 6,706 1,898 
   , M i к, /  1,119 2,828 0,294 0,083 

 
     , Mi, /  99,521 308,369 31,939 9,306 

 

4.3   
 

       
 .    90%      -

    ,     
 ( , ,   . .)      -

   .    -
       10 - 20 . 

      200 -
,    .    -

        , -
   ,     -     . 

      
         

    . 
       

       «    
»,      17.1.3.13-86 «  . -

.        »  «  
  ». 

        
        , -

        2.04.03-
85 « .    »    -
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     .     -
  ,       

 ,   ,     -
         . 

         
        -

         
.       -

. 
          -

   .      -
   ,   . 

   ,    -
    ,     

   , -  ,     -
,    . 

        
       ,  

     . 
        -

    ,  - , -
   .    , -

       .  
           -

.  
      -

         , 
  .     

      . -
       

  ,    ,   ,  
 ,    .    -

          
      , -

    (  17.1.5.05.-85).    
       -

 .      -
      ,   

   . 
         

       20 - 25%  
      18 - 25%   -

 .      (      
)        5 - 7 . -

       . 
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  "  "       
    ,  -

,    .  
  "  " : 

–          -
 ; 

–          
; 

–      -2  -
3; 

–    ,     
   ,      -

      . 
        -
          -

       .  
      -

         -
.      -

: –      1584768 .; –  
  1,5 .       

  ,      
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CONCLUSION 
 
In the section "Enterprise activities", in accordance with the task for the WRC, an 

analysis of the enterprise's activities, maintenance technology, repair and maintenance 
technology is carried out. 

In the "Production program" section, the following is done: 
– calculation of the required number of posts and workers in accordance with the 

maintenance program; 
-more modern technological equipment was considered and proposed for imple-

mentation; 
-the technological map for carrying out TO-2 of the Be-lA3 car has been devel-

oped; 
- the work of labor protection is analyzed, conclusions are drawn and measures 

for its improvement are proposed, namely, it is proposed to install systems of forced 
convection of warm air in the cold period. 

In the third chapter of the work, the indicators of calculations of emissions of pol-
luting substances into the atmosphere during the operation of equipment are reflected, 
as well as the volumes of solid waste generated from the repair and maintenance of 
equipment are determined. 

The economic part is characterized by the calculation of the economic effect in 
accordance with the proposed implementations and the period of maturity. The follow-
ing technical and economic indicators are calculated: - capital investments are at the 
level of 1584768 rubles; - the project will pay off in 1.5 years. The current work is car-
ried out with a detailed consideration of environmental safety issues when repairs and 
maintenance of motor vehicles are carried out 
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 Щ  
 

 –  ; 
 –  ;  
 –   ; 

 – ; 
-1 –  -1; 
-2 –  -2; 

 –  ; 
 –  ; 

 – -  ; 
 – -  ; 
 – -  ; 

 –  ; 
 –  ; 
 –  ; 
-1 –  -1; 
-2 –  -2; 
-3 –  -3. 
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