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  -
 

  -
 . 

   
    

   
  -

   
-  -

    -
   

   
    

   -
  . 

 

 

 
401  

27 000 

  
 

  
  

  401   -
   
  -

 . 
   -

    -
   -

   51709-2001. 
   

   -
    -
     -

. 
  -

    -
   -

 Bluetooth (   
Bluetooth-    

  ). 
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 -     3.5 

 
 3.5 –  -  

 
 

  3.9     -  

 

 3.9 –        -  

 
  
 

 

     360-550 

     -
 

. 0-120 

    -
     -

   0-10 . 
. ±0,5 

    -
     -

   10-120 . 
. ±1 

     
    

 0,10±0,05 

     -
,   

-1 0,1 

 

  3.10      

  



 

50 

 
       -

 : 

– ; 

–  ; 

–  ; 

         -

 ,   -003. 

 
  3.11     

 3.10 –      

 
,  

.  
  

 
  

-
4000 

 
180 000 

  
  -

  , 
   
  -

 , -
 ,  

   
 .. 

.    
- 2300  

.   -
 - 1150  

  - 8-
10  

  - 
24 , 20  

  - 75 
( )/td 

 

-003 110 000 

  
   

  
  -

  -
  -
 :  -

 , 
  -

,   
,  -
,  , 

  
   -

 

 
  , 

,   2000; 
-  , ,  

 50; 
-  -

  
 , -

; 
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, ,  
 390; 

-  -
 , /   

 0,047; 
- ,  
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  250; 

-   
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 600 500 66; 
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 3.11 –    
 ,  , .   

 
«MaxiDas DS708» 

40 900 1 

 

 
CHEMIST 403 

47 700 1 

 

  
  HTL8 

20 000 1 

 

  
 3000 .02 

400 000 1 

 

  
 -  

20 000 1 

 

  
 -003 

110 000 1 

 

 638 600 6  
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3.3   

 

 3.12 –       
RENO LOGAN 

       RENO LOGAN 
 15 . . 

  1  
     4    

1 2 3 4 5 6 7 

№  
  

-
 

  
 

-
 

 
  , 

. 
. 

 
   

 

1 2 3 4 5 6 7 

1 
   

 
   

 
1  3 

   
   -

  

2 
    

 BD2 
   

 
1   

MaxiDas DS708 
1 

   
ё   .  

3 
  -
 -Reno 

Logan   
 1 

  
MaxiDas DS708 

0,4  

4 
 :  -
  (TANS)  1 

  
MaxiDas DS708 

0,5 
   15 – 

45, 0 

5   
 (TMOT)  1   

MaxiDas DS708 
0,5    82-

104, 0 

6 
  

(UBSQ) 
 1 

  
MaxiDas DS708 

0,5 
  

13.0-14.5,  

7 
  

(WDKBA) 
 1 

  
MaxiDas DS708 

0,5 
   1-4, 

% 

8   (NMOT)  1 
  

MaxiDas DS708 
0,5 

 800±30 
/ . 

9   (MI)  1 
  

MaxiDas DS708 
0,5 

  7.0–
12 / . 

10 
    

(WKRV) 
 1 

  
MaxiDas DS708 

0,5 
  0 

. 

11   (TIEFF)  1 
  

MaxiDas DS708 
0,5 

  2.7-
3.9 . 

12 
   

(DMVAD) 
 1 

  
MaxiDas DS708 

0,5 
  ±5 

% 

13 
  

 (FR_W)  1 
  

MaxiDas DS708 
0,5 

     
1.0±0.15 

14 
 .  

   (MSLEAK)  1 
  

MaxiDas DS708 
0,5 

  ±2.5 
. 

15 
  

(FZABGZYL_1) 
 1 

  
MaxiDas DS708 

0,5   0 

16 
  -

 (AHKAT)  1 
  

MaxiDas DS708 
0,5 

  < 
0.45 

17 
  -

 1 (UDKP1)  1 
  

MaxiDas DS708 
0,5 

  
0.56-0.66  
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  3.12 
1 2 3 4 5 6 7 

18 
  -

 2 (UDKP2)  1 
  

MaxiDas DS708 
0,5 

  4.3-
4.5  

19 
.    

(UPWG-ROH) 
 1 

  
MaxiDas DS708 

0,5 
  

0.43-0.50 . 

20 

  -
  .  

(FZKATS) 
 1 

  
MaxiDas DS708 

0,5    0 

21 
  

(FZABGZYL_1-4) 
 1 

  
MaxiDas DS708 

0,5   0 

22    1 (INV)  1 
  

MaxiDas DS708 
0,5 

  60–
140  

23 
   

(MSNDKO) 
 1 

  
MaxiDas DS708 

0,5 
  1–10 

/  

24      1 
  

MaxiDas DS708 
0,5 

  
380±20   

25        2  

     15  

 

        

,   ,      -

  

 

%100 ,  (3.4) 

 

     - ё     , . .; 

-  ё , . . 

 

%73%100
15

11
 . 
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   -
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  -
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  -

  -
 

 1 
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  , -

   -
.  
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  -
    

 

1 
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  -
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    -

  .   -
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0,5 
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  -
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•   
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 -
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   -
    -
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  3.13 
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 -
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 -
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   -

. 

•  60% – ё ; 
•  40  60% –  

,   
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•  40% –  
,   . 
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 -
 -

    
 

1 

 -
 
 

-003 
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  -

. 
•  60% – ё ; 

•  40  60% –  
,  

•  40% –  
,   . 

   

9 
 -

  -
  

 

1 
 

-  5,5 

   -
 ,     -

  ё -
  ,  

      -
,   .  

   10  
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  -
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HTL8 

1 
   -
 1    -

 

12 
  

 
  1 
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0,2 
   

 . 

13 
 -

   
  1  0,2 

   , 
   -

   -
    

    
,   -
  2  . 

14 
  

  
  1  0,2 

   , 
   -

   -
    

    
,   -
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  3.13 
1 2 3 4 5 6 7 
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   -

  
 

  -
 

1 
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   -
 1    -

 

    

16 
 -

  -
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-
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  -
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   -
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• -3,5 %   -
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•  2%   
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• -2500 -1   
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   2  
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%57%100
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4 -    

 

4.1     

 

       , -

,      ,  , 

   .    -

     . 

     

 

 CK  ,  (4.1) 

 

    C  –    (  4.1); 

 –   –  ;  

 –    ; 

 –   , =50 000 (     ); 

       -

 4.1. 

 
 

 

 4.1 –      

  
, 

. 
, 

. 
  «MaxiDas DS708» 1 40 900 

  CHEMIST 403 1 47 700 
     HTL8 1 20 000 

    3000 .02 1 400 000 
   -  1 20 000 

    -003 1 110 000 
  6 638600 

 

 
        8%  

      

 

.08,0   (4.2) 
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       5%  -

      

 
.05,0  (4.3) 

 

      

 
CK  , (4.4) 

 

    4.2 

 

 4.2 –     
     , . 51088 

   , . 31930 

  , . 28700 

 , . 47800  

 , . 798118 

 

4.2         

 

        -

         -

   .      

:    ,    

,  . 

   .     -

      . 

           

  .      ( ). 

         -
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 = ч К  , (4.5) 

 

    ч  –     3-  , ч = 120, .∙ .; 

К  –    , К =60%; 

 –        , =3342 , 

. . (  2.10),        

  ё  0,33 . . (  2.14)   -

  7   ,   =651 . .    

  =3993 . .. 

        -

   

 

 =  /100, (4.6) 

 

      –      , =30%. 

        

 

 = /(N12), (4.7) 

     N –          

,  N=2 . (  2.5)  

    4.3 

 
 4.3 –      
    , . 766690 

       , . 230 007 

    , . 31 945 

 

      



 

60 

  э = Wэ э  , (4.8) 

 

     Wэ –    , ; 

э   –  1   , э  =6,1, .    

. 

       

 

 Wэ = 
mC

oo

ZZ

KZN




, (4.9) 

 

   N  –      ; 

 –     ; 

oZ  –   , oZ =0,6; 

oK  –    , oK =0,3; 

CZ  – ,    , CZ =0,96; 

mZ  –   , mZ =0,9. 

     – 5%     

   

 

  = 0,05 , (4.10) 

 

  ,      -

     1430    -

     

 

  = 1430N, (4.11) 

 

   «  ,   » -

 2200         
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 = 2200N, (4.12) 

 

  , . 
 

 

 =  ∙ V  ∙  ∙ /(1000 ∙ i), 
(4.13) 

 
    –     1 3 ,  =50 / .; 

V  – ё    3, V  = 75; 

 –   , ,  =4320 .; 

 –  1 3  ,  =75  .; 

i –   , i = 540 / . .; 

   ,     -

 .    ё   . 

    10%   .   

    4.4. 

 
 4.4 –   

   ,  6483 
    , . 39543 

   , 3 25 
       , . 625 
    , . 31930 
  ,    -

   , . 2860 
   «  , . 4400 
    , . 3960 

   89826 
  8983 

 98808 
 

         

    4.5. 
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 4.5 –       
      

  
, 

. 

 , . 
 
 

  
 
, 

% 

, 
. 

 , 
. 

 
 

  
 

, %  
1000  

 1 
.∙ . 

 
1000  

 1 
.∙ . 

  
 

802 080 802 240 70,3 721 872 722 240 68 

  -
 -

 
240 624 241 72 21,1 216 562 217 72 20 

  
 

89 826 90 27 7,9 108 689 109 36 10 

  
 

8 983 9 2,7 0,8 10 869 11 4 1,0 

 1 141 512 1 142 342 100 1 057 992 1 058 352 100 

 

4.3 ё      

 

    :   , -

    ,      -

  . 

      

 

 =100∙ (1– 2/C1), (4.15) 

 

  1  2 –    ( )  -

   . 1 = 352 .,  2 = 342, . (  4.5) 

    7     -

 ё    . .          

 ,  4.6 
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 4.6 –        

   
    

, 
.   

, /  
  , . 

,  
. . 

   
  1345 400 0,3 403,5 538000 

 450 600 0,45 202,5 270000 
 340 1000 0,6 204 340000 

   2135   810 1148000 

 

          

   

 

  = х - ч- ч 1, (4.14) 

 

     х  –  ,  . ( . 4.6). 

 ч –    , . ( . 4.3); 

ч –    , ( . 4.6). 

        -

   18% 

 

 ч = - ∙0,18∙ (4.17) 

 

      –    , . 

 ч –    , . ( . 4.5) 

       

 

 =
ч

К
, (4.17) 

 

 ё    4.8. 
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 4.8 –    
  , . 1148000 

   , . 772524 
   , . 633469 

 ,  1,21 

 

-      4.9. 

 
 4.8 – -   

      

  , .· . 3008 3342 

  , . 2 2 

   -
 , .∙ . 30078 33420 

 , . - 769418 

       , . - 1148000 

      
  , . 

 772524 

      , 
. - 633469 

   , . - 1,2 

 1 .· . 352 342 

  



 

65 

5     
 

5.1      
 

       –  

     . 

       -

  ,   , ,   -

      ,   -

 .  

       -

    . 

          

      -

      .  

         

  ,   .   -

  ,        

      . 

    ,  -

    ,   -

         -
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  (     ). 
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 ,    , -
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5.2 ё       
 

5.2.1        
 

       -

 :   – ,  – ,   – N x, -

  – Pb  SO2. 

 i-      k-         

    1ik   2ik, ,  -

 

 
,1111 xxxxikikikik tmLmtmM 

  
(5.1) 

  
,2212 xxxxikikik tmLmM   (5.2) 

 
  mnpik –   i-       k-  

, / . [21]; 

 m1ik –   i-  ,  k-    

   10-20 / ., / ; 

mxxik –   i-       k-  

   , / ;  

 tnp –   , .; 

L1 , L2 –     , ;  

txx1, txx2 –           

   ,   

 

,iikik KmM   (5.3)
 

  

 
  Кi –    .  

   
 

,10)( 6
21

 pkikikbij DNMMM 
 

(5.4) 
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  αb  –   ( ); 

Nk –   -        -

   ; 

 Dp –         ; 

J –  . 

     5.1  5.2. 

 

 5.1 –        
 CO CH N  SO2 Pb 

 
 m ik, /  1,2 0,08 0,01 0,007 0,004 

M ik 0,96 0,072 0,01 0,00665 0,0038 
mlik, /  5,3 0,8 0,14 0,032 0,015 

mxxik, /  0,8 0,07 0,1 0,006 0,004 
M1ik,  4,4265 0,314 0,1307 0,02716 0,016075 
M2ik,  0,8265 0,074 0,1007 0,00616 0,004075 

 
 m ik, /  1,7 0,14 0,02 0,009 0,005 

M ik 1,36 0,126 0,02 0,00855 0,00475 
mlik, /  6,6 1 0,17 0,049 0,022 

mxxik, /  1,1 0,11 0,02 0,008 0,004 
M1ik,  6,233 0,535 0,08085 0,035245 0,01911 
M2ik,  1,133 0,115 0,02085 0,008245 0,00411 

 
 m ik, /  2,9 0,18 0,03 0,011 0,006 

M ik 2,32 0,162 0,03 0,01045 0,0057 
mlik, /  9,3 1,4 0,24 0,057 0,028 

mxxik, /  1,9 0,15 0,03 0,001 0,005 

M1ik,  10,6465 0,697 0,1212 0,034285 0,02314 
M2ik,  1,9465 0,157 0,0312 0,001285 0,00514 

 
 5.2 –        

 Nk 
Mij, /  

CO CH Nox SO2 Pb 
 1 0,00000175 0,00000013 0,00000008 0,00000001 0,00000001 

 1 0,00000246 0,00000022 0,00000003 0,00000001 0,00000001 
 1 0,00000420 0,00000028 0,00000005 0,00000001 0,00000001 

, /  0,00000840 0,00000063 0,00000016 0,00000004 0,00000002 

 

5.2.2        -
 

 

       -

 :   – ,  – ,   – N x, -

  – Pb  SO2. 
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,10)2( 6
11


  kikTik

n
kTi ntmSmM  (5.5) 

 
  mnpik –   i-       k-  

, / . [; 

 m1ik –   i-  ,  k-    -

   10-20 / ., / ; 

tnp –   ,  (t =1,5 .); 

n  –  ,       k-

 ; 

ST –         , . 

     5.3. 

 
 5.3 –         

  
 CO CH N  SO2 Pb 

 
ST,  0,001 

t ,  1,5 

 m ik, /  1,2 0,08 0,01 0,007 0,004 
mlik, /  5,3 0,8 0,14 0,032 0,015 

nk 840 

MTi 0,00138 0,00011 0,00002 0,000007 0,000004 

  m ik, /  2,9 0,18 0,03 0,011 0,006 
mlik, /  9,3 1,4 0,24 0,057 0,028 

nk 540 

MTi 0,00033 0,00003 0,00000 0,000002 0,000001 

 m ik, /  2,9 0,18 0,03 0,011 0,006 
mlik, /  9,3 1,4 0,24 0,057 0,028 

nk 210 

MTi 0,0009 0,000057 0,000010 0,000003 0,000002 

 

5.2.3                

    

 
       -

 :   – ,  – ,   – N x, -

  – Pb  SO2. 
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    ( , , NOX, C, S 2)   

      /  

 

6

1

( ) 10 ,i i iM n m t m t 



    
 

 

(5.6) 

  n  –      -  : 
im  –   i-ro      

 k-    ё   , / .; 

m i  –   i-ro       -

    k-  , / .; 

tnp –      , tnp = 3 .; 

t  –  , t  = 4 . 

  i-ro     m i , -

  , / . 

 

,i xxi im m 
 

 
(5.7) 

 

  mxxik –   i-       k-   

   , / .; 

i – ,     i-ro  

   . 

6    :  

  , , NOX, S02  b    -

    , /  

 𝑀𝑖𝑘 = ∑ 𝑘∙( 𝑝𝑖𝑘 ∙ 𝑡 + 𝑥𝑥𝑖𝑘 ∙ 𝑡 + 𝑥𝑥𝑖𝑘 ∙ 𝐴 ∙ 𝑡 ) ∙ −6𝑘
𝑘= , 

 

(5.8) 

 

  n  –       ; 



 

70 

im  –   i-      /  -   

   , / .; 

ххim  –   i-         

 -  , / .; 

t  –       (   1,5 

.); 

t 1 –           

 (   3 .); 

 – ,     i-   

-           

 (   1,8); 

t c2 –         

 (   1,5 .) 

    5.4. 

 

 5.4 –        -
   

 CO CH N  SO2 Pb 

  1,8 
t 1,  3 
t 2  1,5 
t ,  1,5 

 nk 6 
m ik, /  1,2 0,08 0,01 0,007 0,004 
mxxik, /  0,8 0,07 0,1 0,006 0,004 

k
i,  0,000038 0,000003 0,000004 0,0000003 0,0000002 

 nk 8 
m ik, /  1,7 0,14 0,02 0,009 0,005 
mxxik, /  1,1 0,11 0,02 0,008 0,004 

k
i,  0,00007 0,00001 0,0000012 0,0000005 0,0000002 

 nk 6 
m ik, /  2,9 0,18 0,03 0,011 0,006 
mxxik, /  1,9 0,15 0,03 0,001 0,005 

k
i,  0,00009 0,0000068 0,0000013 0,0000001 0,0000002 

, /  0,00020 0,00002 0,00001 0,000001 0,000001 
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5.4          

 

         
5.5. 
 

 5.5 –       

  CO CH NOx SO2 Pb 
   0,070 0,004 0,0004 0,0001 0,00007 

   0,00087 0,00283 0,00013 0,00013 0,00003 
      0,13453 0,01230 0,00116 0,00037 0,0001718 

 , /  0,205408 0,019134 0,001692 0,000602 0,000272 
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         -

         -

. 

       -

    ,    

   ,  .  -

       . 

       -

     ,    -

 : 

–       ; 

–       

; 

–         

        -

 .  

        -

,      . 

     . 

  : 

–  «MaxiDas DS708»; 

–     HTL8; 

–    3000 .02; 

–  - ; 

–    -003; 

         

    .  -  

: 

–     798 118 .; 
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–   c  1,2 . 

–          

115 290, . 

        

   . 
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CONCLUSION 
 

The thesis discussed issues on the improvement of technological processes of diag-

nostics and electronic control systems in cars. 

In the research part of the graduation project was analyzed maintenance technology 

and vehicle diagnostics, regulatory documents on the maintenance and diagnosis of de-

fects. Conclusions and recommendations for attracting customers. 

In the technological part was the calculation of the production program on repair and 

service of cars, made suggestions on the organization of work: 

– calculated the required number of process workers and posts; 

– developed flowcharts using the new offer-th equipment; 

– to make full use of space, and more.-whether it was proposed to organize a plot 

diagnostics of cars before passing inspection.  

Was selected equipment and developed new technological processes, the economic 

efficiency is proved for this event. The proposed placement of the equipment in the post. 

Selected technological equipment: 

– Scanner "MaxiDas DS708"; 

– The adjustment device headlamp HTL8; 

– Brake tester STM 3000M.02; 

– Ljutomer ISL-M; 

– Stand diagnosing suspension of DL-003; 

In the economic part was the calculation of the economic effect of the proposed 

implementations and the payback period. Designed technical and economic indicators: 

– the amount of capital investments totaled RUB 798 118; 

– the payback period was 1,2 years. 

– the initial profit from the introduction post on the diagnosis before the inspection 

of 115 290 RUB. 

The paper considers issues of environmental safety when carrying out maintenance 

and diagnostics of cars.  
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 –  ;  
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 – ; 

-1 –  -1; 

-2 –  -2; 
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 – -  ; 

 – -  ; 
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 –  ; 

-1 –  -1; 
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