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1   
 

1.1   
 

 « »   2001      
     ,   2007   

    « »   , 
        

   ,   ,   
    . 

 « » –     
 « »    ,   .  
  « »    . , . 2-  

, 18 . 
        

       . , . 75 1.  
      8278 2    

 ,   ,    
        ,   

     8     
,      .   

:    08:00  17:00,    12.00  
13.00,     .  

 
1.2   
 

    ,   , 
        
  . 

      . 
  -2500     . 
      « » 

  « »,      -
 « - », -  «ZF- », -  

« - », -  «WABCO», -  
«   » ( ), -  «  

  » ( ), -   
« »   « » (   ), -  
« - », « », «  ». 

     :  , 
 ,    ,  

  ,  ,  (  ZF),  
 (  MADARA),  ,  , 

   . 

https://2gis.ru/abakan/firm/9711414977497162%2C91.518232%2C53.717025?queryState=center%2F91.51879%2C53.717031%2Fzoom%2F16
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    « » : 
1.       ( , 

,  )       
      . 

2.       ,  
  ,    

(   -   ,    
  « »   ). 

3.    ,  
       

   .  
4.        

         
   . 

5.     : 
−    ё ; 
−    ; 
− -  ,   ; 
−     ( , ); 
−   « »; 
−      / ; 
−  -   ( )  

 ; 
−       

 ; 
−      ; 
−       ; 
−       , 

   . 
 
1.3   
 

  1.1        
  . 

 
 1.1 –   

 
 

II III IV V VI 
,  - - - 1 - 

- ,  - - - 1 - 
   ,  - 3 4 2 - 
- ,  - - - 1 - 
,  1 - - - - 

: 13 

https://kamaz124.ru/kamaz-catalog/
https://kamaz124.ru/podogrevatel-otopitel/
https://kamaz124.ru/news/techautocenter/303/
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      « »   
         

« »  .  . 
     ё  

 (  – -  ),   
   . 

  : 
−     - 1  (   

     " "); 
−   - 2  ( ,     

); 
−    - 1  (  

       
 ); 

−  - 1  (   ,  
 ,      ); 

−   - 1  (     
  ,   ,  

 ). 
  -  : 

−  - 1  (      ); 
−  - 2  (   ). 

   : 
−  - 1  (      

   ); 
−  - 1  (    

). 
 
1.4  -   

 

     : 
-  ,  718,2 ; 
-  ,  ,  204 ; 
-   ; 
-    ; 
- -  ,  26 ; 
-  . 

 :  ,  
    ,  ,   

 ,     . 
 , : 2.   :  14 ,  

5,7 ,  6 . 
    : 

-    (SRL 860/1600) – 4 .; 
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-    (HG-68213) – 2 .; 
-  (LUX BASIC) – 1 .; 
- - , ё  10  ( -250) – 1 .; 
-  (  WB 120SH) – 1 . 

     ,     
 .   :  14 ,  22,8 ,  

6 . 
    : 

-  (  WB 120SH) -2 .; 
-  ( ) – 3 .; 
-  (iw580) – 2 .; 
-    (HG-68213) – 1 .; 
-   (RAASM33016) – 1 .; 
-  (LUX BASIC) – 2 .; 
-   5  (Hans) – 2 .; 
-  ( -16) – 1 .; 
-  (SPARTA) – 2 .; 
-   (Makita 9558HN) – 2 .; 
-   (Fubag FORCE 420) 1 .; 
-    (VOREL) – 2 .; 
-     – 2 .; 
-   (WALMEC) – 2 .; 
-       (TOPEX) – 1 .; 
-   – 1 .; 
-   («  REAL MIG 200») – 1 .; 
-  – 1 . 

  (   -  ), : 1. 
  :  14 ,  5,7 ,  6 .  

    : 
-    (  ).  1000  (IBC) – 1 .; 
-    (PortotecnicaElite 2840 T) – 1 .; 
-   (PROCAR SCO 50) – 1 . 

 , : 1.   :  7 , 
 5,7 ,  3 . 

    : 
-   (1862 )  1 .; 
-   (  – 12) – 1 .; 
-      ( -335) – 1 .; 
-   – 1 .; 
-     – 1 . 

    .  
 :  7 ,  5,7 ,  3 . 

    : 
-  (  WB 120SH) – 3 .; 
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-  ( ) – 1 .; 
-   ,     (SPAICO) – 1 

.; 
-   (St rt plus 1264 12-24 V) – 1 .; 
-  ASER E 15 c  ) – 1 . 

      ё    
 ,      .   

   ё   . 
    .   

:  14 ,  5,7 ,  6 .  
    : 

1) : 
-  (  WB 120SH) – 1 .; 
-  (LUX BASIC)– 1 .; 
-        ( / ) – 1 .; 
-   (UNITRAUM) – 1 .; 
-   5  (Hans) – 1 .; 
-  – 2 .; 
-     ( / ) – 1 . 
2) : 
-  (  WB 120SH) – 1 .; 
-  – 4 .; 
-     – 1 .; 
-       – 1 .; 
-   5  – 1 .; 
-       – 2 .; 
- - , ё  3,2  ( -50) – 1 .; 
-  (LUX BASIC) – 1 . 
 

          
.     ,   

,       . ,  
 – ,    ,    

   . 
 

 1.2 –    ,    
     

 /     

1 2 3 

1  801.01.000  
      

    

2  801.00.001-01  

http://forceukraine.com/tools-brands/unitraum
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1 2 3 

3 
 801.05.000-

10  
   

4  801.08.000  
      

 

5  801.14.000       

6  801.17.000     

7  801.18.000        

8  801.06.000    

9 
 801.00.000-02 

 
     

    

10 4171NM   Hans 70-350 Nm 1/2" 

11 3171NM   Hans 19-110 Nm 3/8" 

12 6170NM   Hans 65-450 Nm 3/4"  

 

     :  0-25 ., 25-
50 ., 50-75 ., 75-100 ., 100-125 ., 125-150 .;  -1-
150;  - 500 0,05 ;   50-160 , 
0,01 .;     0-10 0.01;    

. 

         
 ,        

   : 
-    2 ,  (  VAK)  

  (LYK); 
-    Gigant STP-2/2; 
-    Gigant STP-3/3. 

 
1.5    

 
        

           
.         

   ,       " " 
(   ).     (   

      - ),   
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 (     ,      
    ). 
      ,  

     ,     
     .     

           
 (     ,   (  – 

  )  ;     
 Common Rail; , ,    ). 

   ,    ,   
 «  » (  , . , 4)  , 

 ,   .   «  »  
 ,  : 

-          
  ;  
-        , 

    ,  . 
 

1.6       
 

       
« » –   ,    

       .   
    : 

-       , 
        ; 

-       ,    
     , , 

  ; 
-       ; 
-   ,     

14.03.1997          
. 

,   ,    
   ,     ,  

        . 
        

.      ,   
    ,      

  . 
 

   . 
 
1.        ,   

  . 
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2.    -      
  . 

3.          
    . 

4.        
 . 

5.      . 
 

    . 
 

      .  
    ,     , 

  .      ,    
 .     -  

,   20405-91. 
         

 ,       
     . 

       : 
1)   - 2 .; 
2)     - 1 .; 
3)  - 1 .; 
4)  - 2 .; 
5)  - 2 .; 
6)  - 2 .; 
7)   - 2 . 
 
1.7      
 

   -    
 « »    : 
1.        

   . 
      

    PortotecnicaElite 2840 T  
  40 ° .       20—

30 %  .       
 Shine Systems PreWash Active.       

   ,       
     40 ° .     

             
   ,        

  (  –   )   
 .   
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2. Н         . 
-       

   (    ),  
 ,         

« »  .     ,  ,  
        «  

»    .      
   : 

-      ; 
-      (   

 ,    ; 
         

    , . .    
  ,      

«  »). 
3. Н       
. 

     ,    
 ,   .   ,  

    ,    ,  
       .  
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2   
 
2.1    
 

      
   « »    

,   : 
1.      ( CA ). 
2.   . 
3.         . 
4.   . 
5.  . 

 ,    ,   
  (  2.1). 

 
 2.1 –  ,     2021 . 

№   
 1  740 

 2 -238 2 

 3 Cummins 6 ISBe 

 4 Daimler Om457la Mercedes 

 
     2.2 

 
 2.2 –    

 1 2 3 4 
  n, . 42 2 2 1 
      247 247 247 247 

   , .  400 500 800 1000 
 -1 ( .),  10000 12000 13000 40000 

   1  , % 1=1 30 50 50 0 
 2 , % 1=1,1 35 50 50 0 
 3 , % 1=1,2 35 0 0 100 

 2    1,1 1,1 1,1 1,1 
 3    1,2 1,2 1,2 1,2 
 4    1,55 1,55 1,55 1,55 
 5 1 1 1 1 

   T, .  37,0 39,0 26,0 29,0 
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2.2     . 
 

   ,    
       , 

  : 
 
 𝑇 = 𝑛 · 𝑇 + 𝑛 · 𝑇 + 𝑛 · 𝑇 + 𝑛 · 𝑇  (2.1) 

 
       

     : 
-      - К1. 
-        - К2. 
- -      - К3. 
-       - К4. 
-     - К5. 

 
1 2 3 4 5i iT T K K K K K=       (2.2) 

 

 2.3 -    

  
 

740 
-

238 
Cummins 6 

ISBe 
Om457la 
Mercedes 

  , *   37,0 39,0 26,0 29,0 

   , 
*   1554 78 52 29 

   , 
*  ( .) 4675,3 167,5 111,7 62,3 

 1713 
 

2.3    
 

        
    :  

TP Ф= , (2.3) 

 

      –       , .- ;  
 –     , . 
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 ,    .  

      ,     
.  2021    247  .  

 40-  ,      
:  

 
Ф = 247·8 = 1970 . 𝑃𝑇 =  3  = ,  че . 

    𝑃 = , , ,    
     . 

    : 

TP Ф= , (2.4) 

 
  –     , .  

 
        

        
   .   ,   
 28 .  

 
Ф = 1970 – 160 = 1810 . 𝑃Ш =  3  = , 5 че . 

    𝑃Ш = , 5, ,     
    . 

 
2.4    

 

    ,   
  ,    

,  ,     
  ,  ,     
  01-91 
  : 

 
( )1ffF 21 ++= , (2.5) 
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  f1 -    , 2; 

f2 -      , 2; 

 -        
.  

 

... КFF =  
(2.6) 

 

 F  -     , 
К  = 4 – 4,5 -    . 

 
   . ,    

    2.4. 
 

 2.4 –    
№  ,  
1 ,  /   1,7  
2 ,    0,85  
3 ,    1,35  
4     0,34  
5       0,3  
6    2,1  

: 6,64  
 

2
. 6,64 4,5 29,88F =  =  

  , ,   , 
   ,  ,  
,  ,      

. 
     ,  ,  

5,72 . 
  ,     

 : 
 

2
. 29,88 5,72 35,6F = + =  

      « »  
39,9 . 

    ,      
 .  
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2.5      
 

        
   « »     

    , 
    ,  ,   . 
     ,    

    .    , 
       .  
 ,      

  ,         
(  1).            

      « ».  
        

         
 . 

       
     . 

       , 
     ,   

        
  . 
    – . 
    – . 

 
 
 

 
 

 
 1 –      740.90  2022 . 

0

5000

10000

15000

20000

25000

30000

35000

я варь февраль арт апрель ай
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 ,    2.5. 

 
 2.5 –       

№ 
,  ,  

  
 

 

, 
. 

1   0,72  - 
2      0,69  98 000 
3 -  

 
0,86  312 000 

4    -  37 000 
5    

  
-  77 000 

6  21  d=10,0 . -  5 025 
7   

10-18 . -18 (0,01) 
-  8 101 

8    
  Neway 

-  27 530 

9  140 - d=10,0 . -  4 234 
10  200 - d=10,0 . -  8 468 
11 -   -  45 000 
12     3,11  840 000 

:    1 462 358 
 

  -200         
  220  ∘. 

 
 2.6 –       

  

  :   

  :   

      ( ): 850 820 1650  

  (   ) ( ): 530 400 1000  

 : 200  

 : , 
 

  :  (2 ) 

  :    
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  :    

  :  

  : 1 

  : 250-400 3/  

  : 0,18  

  : 100  

: 132  

  :  

  : ,  
  

 : 3  

  : 380  

  : 50  

  : 20-220ᵒ  

     : 25-80  (  
  

 ) 

  : ±2°  

     
 : 

±3°  

  : 0,1°  

   : 1  

 :  

 : 12  

  : 10  

 
-   PROMA RV-32   , 

       .     
 : , , , , 

,  . 
         (  -
 )   ,    

 .  
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      ,     

 . 
  Neway Gizmatic 30 45°     

–       . 
   .     

  ,      .  
        
   .  7-9  
        . 

      
   30  45 .,   67 . 

:   30° 45°  ,   , 
 267,   5/64″. 

: Neway. 
 Neway 660 — 30° 45°     

  44  62 ,      
   . 

 2.7 –   -   
PROMA RV-32 

  

, /  400 / 50 

 ,  1,1 

 , ./  100-1600 

  8 

  ,  32 

    M22 

 :  III 

  ,  135 

 , / . 0,08; 0,14; 0,22 

   ,  275-680 

   ,  300-720 

 ( ),  1230x700x1400 

 ( / ),  580/675 
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        TC251 (10 ).  
 -        

TC251LC.  ( )    140 ( ), 150 
( )  200 ( ) . : Neway.   

: 50,8 . 
 

 
 

 2 –  Neway 660 — 30° 45° 
 

   1400   , 
  ,  , 

   ,  .    
   AISI430. 

    1400    
    .      

  ,      
, ,     . 

        
.      

  . -      
 ,       .  

        
 .      

 . 
      

  5-10 / .,    ,  
        . 

http://neway.su/produkciya/remont-sedel/vspomogatelnye-instrumenty-rasxodniki-smazka/ts251-nozhi-k-frezam/
http://neway.su/produkciya/remont-sedel/vspomogatelnye-instrumenty-rasxodniki-smazka/ts251lc-nozhi-k-frezam/
http://neway.su/produkciya/remont-sedel/vspomogatelnye-instrumenty-rasxodniki-smazka/ts251lc-nozhi-k-frezam/
http://neway.su/product-category/remont-sedel/piloty/konusnyj/standartnaya-seriya-140/
http://neway.su/product-category/remont-sedel/piloty/rasshiritelnyj/standartnaya-seriya-150/
http://neway.su/product-category/remont-sedel/piloty/rasshiritelnyj/standartnaya-seriya-150/
http://neway.su/product-category/remont-sedel/piloty/rasshiritelnyj/standartnaya-seriya-200/
http://neway.su/
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   : 

− ,     AISI 430,  2,0 ; 
−      ; 
−   ; 
−    ; 
−    ; 
−    ; 
−  ; 
−    ; 
−        

   90 ° ; 
−   ;  
−   ; 
−   ; 
−     . 

 

 

 2.8 –    1400  

  
 ,  1400 

,  1700 
,  1900 

,  1550 
  ,  780 

 ,  2 1.1 
 ,  2.5-3 

 , V 380 
 , /  2 150 

  ,  3 3.15 
  , V 220 

  .  ,  2 
    

 ,  11.65 
 ,  400 

  ,  250 
   ,  1800 
   ,  2100 

   ,  90 
  350 
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 : 
−  ; 
−   ; 
−  ; 
−   ; 
−      (   

 ); 
−    ; 
−        ; 
−      ; 
−      ; 
−        

   ; 
−      ; 
−         

; 
−     ; 
−    1000-1400; 
−     . 

        
 ,   ,   

          
  . 

-         
 (6 / 2)     .  

      
( )          

 . 
 

2.6     
 

       , 
 ,       

 ,       ,  :  
     «   
  »,       

     .  
 

     . 
,   :   , , 

 ,   17  1/2", - ,  
-801.06.000,    ,  ,  

. 
 – 22,0 .· . 
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    .    
   ,      

    ,     
,   —     .  

    -   (  3) 
,   4       . 

  2      
      ,   ,   

     .    
     ,     

     . 
     , ,    

    ,      
. 

 
 
 
 
 
 
 
 
 
 
 

 
 

 3 -   -801.06.000: 
1 — ; 2 — ; 3 —  ; 4 — ; 5 —  

. 
 

   . 
,   :   , 

 ,  -1,  ,  
,  ,  0-25,  25-50,   

 10-18  -18 (0,01),   ,   /  
 ,   ,  10 ., -  Neway 

660 — 30° 45°,      Neway,  Neway 
Gizmatic 30 45°    , - ,   

   , ,    , 
-  ,   Hans 19-110Nm 3/8", 

  17  3/8". 
 – 60,0-90,0 .· . 
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       « »   
.        , 

   ,        
    0,3  (3 / 2)   2  

      0,6 ... 0,65  (6... 6,5 
/ 2) —   .     

 ,      .   
    ,   , 

   ,     
   ,       

    ,     
     . 

         
  .          

   ,  55,03 ,   — 52,03 , 
         55,5 

+ (0.03) ,   — 52,5 + (0.03) .      
  ,     ,  

 .       
  .     
  18,04 ,   18,4 + (0,023) . 

  , ,     
  ,        

    10,04   .   
   110º .     

    .     
   ,   Freze 75,  

,          
.  ,      , 

  «  – »   . 
        
 .     (  + 0,01 

  )    . 
       , , 

     .     
    9,94 ,   — 9,90   .  

          . 
  ,       ,   

        .   
         

  .       
  ,   .   
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 -   ,    
     . 

       
      - .  

         
       ,    , 

 :    ,   
 ,       

  .     
  -  ,     

        
    . 

      
  ,    ,   
 ,        

  (  3)      
.   ,  ,   ,  

   . 
    .    

      ,  , . 
      ,  

         —   
.       [   

42...54 *  (4,2...5,4 * )],      
 ,         

    .      
     . 

 
2.7    
 

       
          

     . 
      
     .  

           
    .       

,      : - ,   
  ; - ,      , 

  .      
 -  .       
        .   

       50      
   . 
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2.8   
 

   –   
  ,      

    .  
         

 ( ,    .).      
 ,       

,           
  .       

.      -  .  
   ,    . 

  ,  (L) 
 

L = n · S  · Н,  (2.7) 
 

 n –  , 1/ ; 
S –  , ; 
Н –  , . 

 
L = 2 · 39,9  · 6 = 478,8 /ч. 
 

      , 
 478,8 /ч. 
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3 -    
 

3.1    
 

       , 
,    , . 

 
                          К =  +  +   – К ,                                             (3.1) 

 
    –   , .; 

         –    , .; 
 –    , .; 

К  –      , 
   , К  =0 . 

 
      

      
    2  .  

       
  

 
                                                   = 1 462 358. 
 

      5 %   
, .      ,  

  -     1 250 000 . 
 
  = 0,05 ,                                                                   (3.2) 

 

                            = 0,05  1 250 000=62 500. 
 

          
        

 « »,    . , 25 ,  1. 
 

 3.1 –     « » 
    

  1400  .  36 500 
 PROMA RV-32 .  15 647 

 -200 . -  11 665 
  , 

    
.  3 500 

: 67 312 
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                              = 67 312. 
 

 , . 
 
                       К =1 426 727+67 312+62 500 = 1 556 539. 

 

3.2       
  

       
  (  )    

    .  
      :  

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

      , 
  2021 . 

1.    .     
       . 

          
  .  

   , . 
      

=  · (1+К  +К ),                                                             (3.3) 
 

      –   , .; 
К  –  , К =0,30; 
К  –   (         

,   ), =0,30. 
 

      .  
       , . 

 
 =  · /100,                           (3.4) 

 
      –     ,  =10,24%. 

 
    , . 

 
 = + ,                                              (3.5) 

 
   , . 
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Н  =  ·  / 100,              (3.6) 
 

  –  , 30%. 
 

   , . 
 

 =  / ( N  · 12 ) ,                                          (3.7) 
 

 N  –  . 
 

         3.2. 
 

 3.2 –    
 -  

, . 
 
, 

. 

.  
 -   

 
  

/  
, 

. 

 
. 

/ , .  

 
 

 / , 
. 

  
/ , . 

-
 /  

, . 

 1 25 000 1,6 480 000 49 152 529 152 158 746 40 000 
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  -
  -1 

150 000 120 1 250 

   
 -2 

100 000 120 - 

   40 000 84 - 
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50 000 60 - 
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  100 000 < 12 - 
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№ 
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, 

. 

  
, . 

1  5,1  6710 34221 
2  3400  7,5 25500 
3   177,5  40 7100 
4  200  40 8000 
5   2616,5 . 1 2616,54 

6 
  

  
4800 . 1 4800 
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8   823,96  13 10711,48 
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/ , .  
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 1 10 0,05 80 408 
-

 
1 2,8 0,02 9 45,9 
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  –       , .; 
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  , . 

 
 = W  ·  · t · 12 .,              (3.11) 
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        ,   

  .       
         . 

          
 (    29 )    .  
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  3,5%   . 
   «  ,  , » 
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 –    , . 
 
R  = 5 379 000 / 18 545 000 ·100% =29% 
 

   (  )  
   .   29%, . .  1   
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        4.1 
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,  
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n  

 
 

,  

-
, 
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 –740 42 1 2 2,5 2 294 
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2 0,9 2 2 1 7,6 

-238 2 0,75 1 3 1 7,5 
Daimler 

Om457la 
Mercedes 

1 0,9 1 1,8 1 2,7 

 311,8 
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  4.2. 
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  , N  ,      ,  
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-238 2 34 55,08 

Daimler Om457la 
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1 39 31,59 

: 1136,43 
 ,      

 1,1 / . 
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,         25  
 .  
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:  -  ,  85 %; 

γ –    ,  1,1 .; 
1  2 -  ,      

(         
     1500 / ,   - 70 

/ ,    - 1000 /   30 / .); 
ω -       , 3. 
 

ω = q · n · 10-3 · 0,9, 3, (4.5) 
 

: q -           
450 ., 

n -     . 
0,9 -       10 %. 

       : 
 

 ω = 450 · 47 · 10-3 · 0,9 = 19,04 3 
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W  = 19,04 · (1500 - 70) · 10-3 · 1,1 = 30 /  
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 ,       
   0,2 / ,    

 0,037 /  (   )    
. 

      1400   
 .      250    10 

 . 
  CMC      

  . 
        

: 
 

6103600 −= ntFgM i
M
i , (4.6) 

 
 gi –    , /  2; 
 F –    , 2;  
  t –      , ; 
 n –       . 

 
     : 

 
FgG i

M
i = , (4.7) 

 
     4.3 
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CONCLUSION 
 

In the current economic conditions, taking into account the restructuring market 
for repair and maintenance services for trucks, due to sanctions pressures, changes in 
pricing policy, the issue of improving the efficiency of the organization having this 
type of activity, its competitiveness is of particular importance and relevance. 

In the final qualification work, the project is proposed for the organization 
"Techavtocenter" LLC operating in the market of Khakassia, Tyva and the South of 
the Krasnoyarsk territory, to implement measures to improve the technological process 
and structure of the motor area, which has a significant impact on the results of 
financial and economic activities, as well as the level of competitiveness of the whole 
company. 

In the research part of the work the production and technological base and the 
supply system of the enterprise have been analyzed in detail. The activity of the motor 
section, the technological process of engine overhaul was studied in detail, the 
shortcomings that need to be solved were identified. 

The technological part includes calculation of the labour intensity of the work of 
the motor section, determination of the number of production workers and the area of 
the site. The need for additional technological equipment was determined, and the flow 
chart for repairing the KAMAZ engine cylinder-head was finalized. The arrangement 
of the purchased equipment with the correct organization of ventilation of the room 
was proposed. 

For economic assessment of the project with the proposed measures, the required 
capital investments were calculated, which amounted to about one and a half million 
rubles. The costs of motor section operations before and after the implementation of 
the measures (purchase of additional equipment and increasing the number of motor 
section employees to two people) were analysed. With a payback period of capital 
investments of 1.3 years, the efficiency of the motor section will be 45%. 

In the final qualification work, the environmental impact assessment and 
environmental expertise of the project were also carried out. The calculation of waste 
from the activities of the motor section was made and measures were proposed to 
reduce the negative impact on the environment. 

With the implementation of all the proposed activities in the project, the 
operation of the motor section will be more efficient, which will increase the 
competitiveness of "Techavtocenter" LLC as a whole and will significantly expand the 
customer base.  
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