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http://ustroistvo-avtomobilya.ru/diagnostirovanie/ponyatie-potochnogo-metoda-obsluzhivaniya-na-avtomobil-nom-transporte/
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0,336 1 122000 

 
 

  
, 

 3 .,  
ё  143-510 . 

0,1 2 4000 

 
 230 

   
    

    
  

   
 .  – 
,   

   
 – 30 . 

0,2 2 10600 

 
 

  , 
ё  200 . 0,5 1 12400 

ё  2 –  
 

NORDBERG 
4121S-3T 
LIGHT 

.  3.5 

1,8 

4 

55000 

  
  HC-

2181 (AE&T) 

  76  
0,2 

1 
8305 

  
 

 LQ-
747 

    
   . 

   
  ,   

    
,   
 .   

   
     

   
,   

. 
 380 330 985  

0,27 

1 

13900 

  6,5  822815 
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4 -    
 

4.1    
 

       , 
,       , 

 , . 
 

К =  +  +  +  – К ,                      (4.1) 
 

  –    , .; 
 –   , .; 

 –   , .; 
 –    , .; 

К –      ,  
   , К  =0 . 
         

     ,     
 .     ,  
  (  4.1). 

      . 
 

 4.1–    ( ) 
   1 

2, . 
, 2  , 

. 
 –   300 1116 334800 

  25000 220 5500000 
  3000 220 660000 

  
 

300 300 90000 

    
-   

18000 155 2790000 

  - - 9374800 
 

      
        

 3  . 
      5 %  

 , . 
 

 = 0,05 ,                 (4.2) 
 

 = 0,05822815=41140,8. 
 



 

72 

    8%   
, . 

 
 = 0,08 ,            (4.3) 

 
 = 0,08822815=62825,2. 

 
 , .  

 
К =9374800+822815+41140,8+62825,2=10301581. 
 
4.2      

 
        

        
    .       

      : 
   ,    

, ,  ,  . 
   .     

       . 
          
  .  

   , . 
 

= ч · ·(1+К +К . ),                                                 (4.4) 
 

 ч  –       , . 
К –  , К =30%; 

–  ё    , .· . ё   
   2. 

К . – ,    , К . =25%. 
      , 
    . .    

     , . 
 

 =  · /100,                       (4.5) 
 

 –     ,  =10,42% 
    , . 

 
щ = + ,                                          (4.6) 

 
   , . 
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 = щ ·  / 100,            (4.7) 

 
  –  , 30%. 

   , . 
 

 = щ / ( N  · 12 ) ,                              (4.8) 
 

 N  –  . 
 

         4.2. 
      

,      . 
  , . 

 
 = W  · Ц ,                       (4.9) 

 
 W –    , · ; 

Ц  –  1 .   , Ц  = 3,5 . 
 

        4.3. 
        ,  

   . 
  , . 

 
 =  · Ф  ·V  · Ц /(1000 · i),                                           (4.10) 

 
  –     1 3 ,  =25 / .; 

Ф  –   , Ф  =4320 .; 
Ц  –  1 3  , Ц  =75  .; 
i –   , i= 540 / . . 

 
 = 25 · 4320 · 2070 · 75 / (1000 · 540 ) =  31050. 

 
  , . 

 
 = W  · Ц,                              (4.11) 

 
 W  –     , W  = 10700 . . 
Ц –  1 . . , Ц  =3,5 . 

 
 =10700·3,5=37450. 
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 4.2–    

, , 
 

 
, . 

 
 

 
 

, . 

 
 , 

. 

 
 

 
 

 
 

 
 

, . 

 
 

 
, . 

  
 , 

. 

 
 

1 6 280 898380 93611,20 991991,20 297597,3588 82665,9 

  2 6 270 1732590 180535,88 1913125,88 573937,7634 79713,6 

  2 6 270 1732590 180535,88 1913125,88 573937,7634 79713,6 

 5 - - 4363560 454682,952 4818242,952 1445472,886 80697,7 
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 4.3 –      

 
 

, 
. 

 
, 

 

. 
 

  

 
 

, 
· . 

  
, 

. 

  –   
 

  
 

1 2 1 3540,0 12390 

ё  1 3 0,01 53,1 185,85 
    5  3593,1 12575,85 

  –    
  

 1 1 0,5 885,0 3097,5 

 1 2,5 0,1 442,5 1548,75 
  1 1,5 0,1 265,5 929,25 

 1 2,3 0,05 203,6 712,425 
    7,3  1796,6 6287,9 

  
 1 2,2 0,3 1168,2 4088,7 

ё   1 3 0,01 53,1 185,85 
  

 1 2,5 0,01 44,3 154,875 

 
 1 2 0,05 177,0 619,5 

 1 1,5 0,2 531,0 1858,5 
    11,2  1973,6 6907,425 

  
 1 1,5 0,2 531,0 1858,5 

  1 1,5 0,4 1062,0 3717 
    3  1593,0 5575,5 

  
 -  1 7 0,9 11151,0 39028,5 

 
 2 0,2 0,3 1168,2 4088,7 

 1 1 0,01 17,7 61,95 
    10,2  12336,9 43179,15 

  36,7  21293,1 74525,9 
 

      5%   
,   3 %   . 
  ,     
   3,5%   . 

 
 = 0,035 ,                                                (4.12) 

 
 = 0,035  315428,6=11 040. 

 
   «  ,   » 
 100000 / . 
     4.4. 
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 4.4–   
  , . 

  74525,9 
 37450,0 
 31 051 

   11 040 
   165 000 
   148660 

 ,     100000 
  56772,69 

   624 500 
 

         
           

    (  4.5  4.6). 
 

 4.5–      
  , .  , .  

 
  
 

 % 

 1   . . 

  
  

1913125,88 61713,74 175,48 68,3 

 573937,7634 18514,12 52,65 20,5 
  312 249,80 10072,57 28,64 11,2 

 2799313,44 90300,43 256,77 100,0 
 

 4.6–      
  , .  , .  

 
  
 

 % 

 1   . . 

  
  

1913125,88 61713,74 194,78 68,3 

 573937,76 18514,12 58,43 20,5 
  312 249,80 10072,57 31,79 11,2 

 2799313,44 90300,43 285,00 100,0 
 

4.3      
 

        
  -    

      
. 
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  ( )     

, . 
 

Э  = ( 1 – 2) · T,                                     (4.13) 

 
  –       (  2.18), .; 

1 –   , ./ . .    
     , 1= 890 

./ . .; 
2 –     (  4.5  4.6), ./ . .; 

 
   

 
Э  = (890-256,8) · 10902 =6903146,4; 

 
   

 
Э  = (890-285) · 9822 =5942310; 

 
  

 
Э  =Э +Э  =6903146,4+5942310=12845456,4. 

 
  , . 

 
Э = Э  – К·                                                          (4.14) 

 
  –     , 

=9374800 .; 
 –     , 

=0,15. 
 

Э = 12845456,4 - 0,1510301581 =11300219,25. 
 

   , . 
 

Э
K

T = ;                                                 (4.15) 

.91,0
511300219,2

10301581
==T  

 
     4.7. 
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 4.7 –     
   

   31 31 
  , . 

  
  

 
0 
0 

 
2 
2 

   
 , ./ . 

  
  

 
 
- 
- 

79713 
79713 

 , ./ .· . 
  
  

 
890 
890 

256,7 
285,0 

  , . - 11300219 
 , . - 10301581 

   , . - 0,91 
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5    
 

5.1   
 

       
       

      
       ,  

    ,    , 
,       

 . 
      

    : 
-       

        ,    
   ; 

-       
    ;  

-    ,   
; 

-     . 
       

     , . .  
  ,     

,      , 
  ,   . 

      
      

  ,   -
   . 

 
5.2       

 
 

       
  ,      

   .   : 
-         

   (  ),   
       (    

        
      ); 

-        ,   
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   ,     
(        

         
). 

      , 
       

 .  
       

 :  – , – ,  
– N x,      N 2,  – , 

 ,      SO2   – b. 
       , , 

NOx, , SO2. 
 i-     k-      

      1ik    2ik  

  , . 
 

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

  

2 2 2,ik Lik xxik xxm L m t=  +   (5.2) 
 
ikm –   i-       

-  , / .; 
Likm –   i-  ,  k-    

   10-20 / , /  ; 
ххikm –  i-       -

    , / .; 
t –   , .; 

1 2,L L –     , ; 
1 2,хх ххt t –          

     ё. 
        1L  

(  )  2L , (  )   ,  
 

1 1
1 ;

2

+
=

L L
L  (5.3) 

2 2
2 ,

2

+
=

L L
L  (5.4) 

 
1L , 1L –         

         ; 
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2L , 2L –         
         , . 

  i-     
      , /  

 

( ) 6
1 2

1

10 ,
k

i
j ik ik k p

k

M M M N D −

=

= +  (5.5) 

 
  –   ( ); 

КN –   -        
    ; 

pD –       ( , , 
); 

j –   (  - ,  - ,  - );  
   i     . 

 

,
N

N
 =  (5.6) 

 
N –       -  , 

     . 
      5.1. 

 
 5.1 –    

  
 

,  
 

   
 

   
% 

 12 31 288 100 
: 288 100 

   288  
     365  

 
     5.2 –5.4. 

 
 5.2 –       

  ,     
 

 
 

 

    (m ik), /  
CO CH NOx C SO2 

          
  7,5 9,3 1,1 1,3 4,5 4,5 0,40 0,50 0,78 0,97 
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 5.3 –    ,   
  

 
 

 
 

    (mLik), /  
CO CH NOx C SO2 

          
  6,0 7,2 0,8 1,0 3,9 3,9 0,30 0,45 0,69 0,86 

 
 5.4–        
 ,     

   
    (mxxik), /  

CO CH NOx C SO2 

  2,9 0,45 1,0 0,04 0,1 

 
       

   5.5 – 5.7. 
 

 5.5 –  i-         
   

 
 

 
 

CO CH NOx C 
 

SO2 
          

  28,40 146,00 4,15 20,45 16,45 70,45 1,39 1,77 2,79 15,08 

 
 5.6 –  i-        
    
 

  
 

CO CH NOx C SO2 

           
  5,90 6,50 0,85 0,95 2,95 2,95 0,19 0,27 0,45 0,53 

 
 5.7 –   i-      
 

 
 

 
CO CH NOx C SO2 

          

  0,27 1,20 0,04 0,17 0,15 0,58 0,01 0,02 0,03 0,12 

 
0,27 1,20 0,04 0,17 0,15 0,58 0,01 0,02 0,03 0,12 

1,4727 0,2081 0,7316 0,0285 0,1485 

 
   i-   Gi   

    
 

( ) '
1 1

1 ,
3600

K

ik Lik ххik хх k
K

i

m t m L m t N
G =

+ +
=


 
(5.7) 
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 i
kN –   k-  ,     1 

,     
. 

   i-      
   5.8.  

 
 5.8 –    i-   

 CO CH NOx C SO2 

            

 
  

0,2704 1,2023 0,0394 0,1687 0,1529 0,5787 0,0125 0,0160 0,0255 0,1231 

  
 
 

0,00007 0,00030 0,00001 0,00004 0,00004 0,00014 0,0000031 0,0000040 0,00001 0,00003 

 0,0004 0,0001 0,0002 0,0000071 0,0000371 

 
5.3      
 

        
   5.9 –5.11. 

 
 5.9 –  i-     -     

     
  

 
 

CO CH NOx C SO2 
          

  34,70 191,06 5,09 26,75 20,17 92,17 1,73 2,18 3,43 19,76 

 
 5.10 –  i-     -     

     
  

 
 

CO CH NOx C SO2 
          

  4,70 5,06 0,69 0,75 2,17 2,17 0,13 0,18 0,31 0,36 

 
 5.11 –   i-      
 

 
 

 
CO CH NOx C SO2 

          

  4,142 20,616 0,608 2,891 2,348 9,917 0,196 0,247 0,393 2,115 

 
4,142 20,616 0,608 2,891 2,348 9,917 0,196 0,247 0,393 2,115 

24,7579 3,4984 12,2654 0,4426 2,5071 

 
   i-    

   5.12.  
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 5.12 –    i-   
 CO CH NOx C SO2 

            

  
  

4,1417 20,6161 0,6076 2,8908 2,3484 9,9170 0,1955 0,2470 0,3925 2,1146 

 
 
 
 

0,00104 0,00515 0,00015 0,00072 0,00059 0,00248 0,0000489 0,0000618 0,00010 0,00053 

 0,00619 0,00087 0,00307 0,0001106 0,00063 

 
5.3     , 

  
 

    ,  
  ,   , /  

 
310 ,i

i i i
Hi

L
M N n m

L
−=       (5.8) 

 
    Ni–   i-  , .; 

ni–  ,    i-  , 
.; 

mi–      i-  , ; 
Li–     i-  , .   ; 
L i–     i-     

 , . . 
     5.13,    

  ,     
5.14. 
 

 5.13 –    

 

 

 

 
, 

 

 

 
, 

 

 

 
, 

 

 , 
.  

 

 
 

, * 

 

 
 

, 
** 

 

 
 

, 
** 

 0,7 0,25 0,9 65,7 0,95 0,45 1,25 
 0,95 0,9 1,25 

*      20 .    200 .; 
**         10 .    100 .. 
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 5.14 –     , 
  

 
 

 
 

, /  

 
 

, /  

 
 

, /  

  
, 

/  
 0,03 0,014 0,02 0,064 

  /    0,064 
 

 ,    , 
   0,064 / . 

 
5.4      

   
 

      
  , /  

 
310 ,i

i i i
Hi

L
M N n m

L
−=       (5.9) 

 
    Ni–   i-  , .; 

ni–       i-  , 
.; 

mi–        i-  , 
.; 

Li–     i-  , . / ; 
L i–     i-      

 , . . 
        

       10 . .  
       

        
5.15. 
 

 5.15 –       
      

 
  

 

 

 
 
 

, 
  

  

  
 

,  

 
, 

.  

 
 

 
 

,  

 31 12 0,9 65,7 0,194 
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 0,194 / . 

 
5.5      

    
 

       
   

 
410−= HLmnqNM iiiii , (5.10) 

 
    iN –   i-  , .; 

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

       
3,2n = /100 ; 
       

0,4n = /100 ; 
–    ,   1; 

 –   , / ,  = 0,9 / . 
       

     5.16. 
 

 5.16 –        
  

  

 
 

  
100  

 

 
 

 
, 

. /  

  

  ,  

  

 35,6 65,7  22,57 2,82 
: 22,57 2,82 

 
 ,     

  22,57 / ,    – 2,82 
/ . 

 
5.6       

 
     , /  

 
)1/( kmM −= , (5.11) 
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    m –   ,   , 0,03 / ; 
k –     , k = 0,05. 
 

0,03 / (1 0,05) 0,032.M = − =  
 

 ,     0,032 / . 
 
5.7     

 
 

     
,      (   

),      .  
  , ./  

 

,


= i i
i

i

N n
N

T
 (5.12) 

 
  N .i –  ,   i-  ; 

ni–    , .; 
i–     i-  , . 

   , /  
 

310−= ii mNM , (5.13) 
 

  Ni–    i-  , ./ ; 
mi–    i- o   . 
 

        5.17. 
 

 5.17 –      

  
 

-   
 

  
 

-    
1-   

 
 

, 
 

  
,  

 

 
 
 

 , 
./  

 
 

,  

6 -190  31 2 3 40 16 0,64 

 16 0,64 
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CONCLUSION 
 
Current economic conditions have objectively changed relationships 

between consumers and service providers. Being under conditions of strong 
competition and increasing need for systematic improvement of processes, motor 
transport enterprises will inevitably seek as much as possible to rationalize and 
improve the performance of vehicles maintenance and repair. 

Optimizing measures to improve the work of maintenance and repair 
department is one of the main tasks for the development of any automotive 
enterprise, because car maintenance requires much more time than its manufacture. 
Therefore, the theme of this diploma project is urgent. 

In this diploma project issues related to establishingvehicle maintenance and 
repair areaat the enterprise are considered. 

In the research part of the diploma project, technology of car maintenance 
and repair, standard repair documentation were analyzed and some drawbacks 
were identified. 

In the technological part of the project, production program for repair and 
maintenance of automotive equipment at the enterprise was calculated; proposals 
for organizing maintenance and repair area were made. To improve the quality of 
maintenance and repair, as well as to reduce the repair time it was proposed to 
introduce new equipment and new technological processes. A placement of the 
equipment on the site was determined; the required number of workers was 
calculated. 

In the economic part, expenses requiring for organizing the maintenance and 
repair area were calculated, payback period is 0,9 years. 

In the project issues concerning safety, health requirements including 
calculation of reducing industrial noise and vibration were considered. Required 
artificial lighting was defined. The cost-effectiveness of measures to improve 
working conditions was determined. The formation of solid waste was made. 
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