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 25 
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-  20 15 5 

 8 10 33 

 10 8 2 

 15 10 30 

 12 10 2 
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 15 10 5 

 

2.9    

2.9.1       

         
    2.24. 

 
 2.24 -     , ,  

   
,  

  
     

1 2 3 4 



 

 

 
8 

1  
1  
1  

-1 

 

4   -1   
-2 

5 
, , 

   

4 
 , , 
- , , 

.  
 6  

  
3 

   , 
, , 

,  
4  
5    
4 -  .  

  
  

2 

4 
   

  
6 

  
  

 
4 

   
 

 
  2.24 

 
  

 
 

1 3 

,  
. 

  
1 5 

   , 
  

  12   
 

2.9.2    

 -1:      -1,  
    ,     -

      .   
     ,  

 ,      
     .    

   -1       
 ,      -   . 
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      TopAuto-SPIN HBA26D (  
3.1) - ,  ,  , 

  ,   ,   
   . 

     -310 (  3.1)   
        

        51709-2001 
"  .       

". 
         

       
     . 

    : 
      ; 
     ; 
        

  ; 
     ; 
       

 ; 
        

        
-  ,        

  . 
        -  684A 

(PH2066/A) (  3.1).       . 
         

 ,   ,     
   RS-232    .  

 
 
 



 

 

  
 

1 2 3 
 

1 –       TopAuto-SPIN HBA26D; 
2 –       - 1; 

3 –         -  684A 
(PH2066/A). 

 
 3.1 –      

 
  3.1      
 . 

 3.1 –       

    , . 
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TopAuto-SPIN HBA26D. 
 

 . 
    

   . 
  . 

 . 
      

    . 
      230-

1460 . 
  . 

37700 
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140 . 

    , 0-50000 . 
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     ,  
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   ».  
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     ,  

,    . 
   -524 (  3.2) , 

.       
     360-550 .   

 30 .   . 
   -  (  3.2)   

          
       : -  

   ; -     : 
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       0-120°  
  7.35 , 9.8 , 12,3 ; 

       ; 
       ; 

     ; 
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       RS232;  
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    . 

  

 

1 2 3 
 

1 –  -401 ; 2 –      
 -524; 3 –    - . 
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   -  0°  30°. 
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  MAHA (  3.3,  3.3)   
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http://www.equinet.ru/brendy/maha/
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 3.4 –   Beissbarth 

 
 Beissbarth     MAHA,  

         
    EAC + ,   .  

http://www.equinet.ru/brendy/maha/
http://www.equinet.ru/brendy/beissbarth/
http://www.equinet.ru/brendy/beissbarth/
http://www.equinet.ru/brendy/beissbarth/


 

 

  .    Beissbarth    
  : Nussbaum, Cartec, Hofmann  . . 
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3.7   3.3). 
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 3.8 –       
1 - -   -5; 2 -  

  LAUNCH X-431 IV; 3 -  
  Ultrascan P1 

 
    ,    

    .    
          

     (     
  ,    ,  

,           
 ).  

 
 
 
 
 
 



 

 

 3.4 –   
    , 

. 
-
 

 -5 

-   -5 -  
     
 -1  ,  

   " -3" 
  " "  

12300 

 
 

 LAUNCH 
X-431 IV 

,    LAUNCH 
X 431 IV:  
·  (Engine - ENG, DME, DDE, CDI, ERE  .).  
·      
(Transmission - AT, EGS),  
·   (  - ABS).  
·    (SRS, AirBag).  
·    -  (AC/Heater 
- AAC, Climate Control).  
·  (Airmatic  . .).  

58000 

 
 

 Ultrascan 
P1 

4  .  
  : 25  ~ 20 .   

 : 500   2  (250   
).  

   : ±150 .  

113600 

 
    : 

1.  –       
  4-       
        

 -  (  3.9   3.5). 
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   . 
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,    -     
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 –     3.12,     
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 3.12 – USB -  MotoDoc 3 

 
 

5.     (  3.6).   
        ( , 
     ) —   

          , 
        . 

 
 3.6 –    -  
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. 

-  
MotoDoc 3 

    
  ,     
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. MotoDoc III  
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  . 
    

     
 . 
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Autoscope IV 

 
  

 

     
   .  
    

    
  . 
    

    
   USB. 
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4.1    
 

       , 
,     ,    

   . 
  , .: 

 
К =  +  +  +  –К  ,                                 (4.1) 

   
    –   , . ( .4.1); 

 -    ( .4.2)   
 , .; 

 -   -  ,     8%  
  .; 

 -    ,    5% 
  , .; 

К  -      , 
    (    
 ). 

 
 4.1 –    

     
 , 

. 
  200000,00 

   100000,00 
 300000,00 

 
 4.2 –    

  
 
, 

. 
       
 

1 25000,00 

     ( ) 1 25000,00 
      

   
1 10000,00 

     1 34000,00 
  2 3000,00 

   97000,00 
 

       8%   , .: 
 



 

 

=   8/100, 

 
= 970008/100=7760. 

 
       5%  

 , .: 
 

 =   5/100, 
 

 = 970005/100=4850. 
 

  , . 
 

К=97000+7760+4850+300000+10892,42=420502,42. 
 

4.2       
 

        
     .    

         .   
 :    , . 

        
, .: 

 = ч   К     К  ,                                        (4.2) 
 

  ч -   , ч  = 125 / .; 
К  -  , К =30%; 
 -       , =9207 

· .; 
К  - ,    , К  =30%; 
 

 = 1251,39207·1,3=388995,75. 
 

       , .: 
 

 =   /100,                                                    (4.3) 
 

   -     , =34%; 
 

 = 388995,7534 /100 = 132258,56. 
 

   , .: 
 



 

 

 = /N12,                                                 (4.4) 
 

  N = 3 –  , .; 
 

 =388995,75/312=50805,44. 
 

     , .: 
 

=∑ Smi  L ,                                                 (4.5) 
 

  Smi -        
  , Smi = 100 ., .  №2; 

 L  -  , La =282345,     
, .  № 2, ; 

 

5,28234
1000

282345100



 . 

 
       5%     

 , .: 
 

 =  5/100 
 

 = 28234,5 5/100=1411,73. 
 

  , .:  
 

э = Wэ  Цэ ,                                                 (4.6) 
 

  Wэ -    , Wэ=890 ; 
Цэ  -  1   , Цэ  =2,08 .; 
  

э = 8902,08=1780. 
 

     , .: 
 

 = V   Ф   К  Ц ,                                                 (4.7) 
 

  V  -     , V  =0,01 3/ ; 
Ф  -     , Ф =820 ; 
К  -   , К =0,2; 
Ц  -  1   , Ц  =17 .; 
 

 = 0,01 0,2 820 17= 28. 



 

 

 

     - 5%   : 
 = 0,05   , 

 
 = 0,0597000=4850, 

 
  ,      

       
1200    : 

 
 = 120N, 

 
 = 12003= 3600. 

 
  ,       

 3,5%   , .: 
 

 = 3,5  , 
   = 2000 -  , ; 

 
 = 0,035  2000 =70. 

 
   «  ,   » 
 2500    , .: 

 
 = 2500N, 

 
 = 25003=7500. 

 
    10%    ( .4.7)           

 4.7-    

  ,  

  1411,73 
  1780 

    28 
   4850 
   0 

,     70 
,         

   
360 

 ,   7500 
  1599,96 

   17599,57 



 

 

 
 

4.3      
 
 

         
.· .    ( . 4.8). 

 
 4.8 -        

 ,  

 
 

/  1 
. . 

  
   

, % 

   388995,75 422,5 68,60 
   
 

132258,55 143,7 23,32 

 28234,50 30,7 4,98 
  17599,57 19,1 3,10 

 567088,37 615,9 100 
 

4.4      
 

    :   
;   ,     
,        

. 
 

   %: 
  

     

,









1

21100        (4.8) 

 
  1  2–    ( )  

   ;  
 1 –    ,      

C1=76 . .; 
 2 –       ( .4.8); 
 

96,18
760

9,615
1100 






  . 

       
, .: 

 
Э = ( 1 – 2) · T,                                                 (4.9) 



 

 

 
 

Э = (760 – 615,9)·9207=132643,63. 
 

  , .:  
 

Э = Э – К·  ,                                                 (4.10) 
 

   К –     ,  
К= 420502,42 ; 

 –     , = 
0,15; 

 
Э = 132643,63 - 0,15420502,42 = 69568,27. 

 
   , : 

Э
К

 , 

                              (4.11) 

.,
,

,
046

2769568
42420502

  

 
-      4.9. 

 
 4.9 - -  . 

 
 

 
 

 
  . 45 

  , .  0,56 
   
 . · . 9207 

  , . 3 
   

 , . 50805,44 

 , ./ . . 615,9 
   %. 18,96 

 , . 420502,42 
     , . 69568,27 

   , . 6,04 
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5.1    

       
   [10, .85]  [16]. 

       2 – 
2 40.  

       he=4 .  
      

 h min=2,5 ,     
. 
       

lc==1,5hc, ,      1 =6 . 
        

 Nc=6. 
     , : 

 

 





 n

kLSE

C

3 ,                                             (5.1) 

 
   –   ,  5   

,      1  5 ,  =200 ; 
S  –   , S =517 2; 
L –   , L=1,1; 
K  –  , К =1.5; 
nc –  , nc=24; 
 -    , =0,84. 
 

8,8462
84,024

5,11,1517200






. 

 
  ,   ,   80-

4.  
 

5.2      
 

        , 
     . 

     GT  , .: 
 

GT = 0,6 + 0,8 VK ,                                         (5.2) 
 



 

 

 VK –    , . 
 

GT = 0,6 + 0,810,5 = 9. 
 

   G ,      
  , / .: 

 
G  = 15GT  /1000 ,                                     (5.3) 

  15 –   ,      
, .  

 –       , %. 
 

G  = 15 94/1000=0,54. 
 

   ,     
,    ,    

. 
  , 3: 

 
V=S h,                                               (5.4) 

 
  S -  , S= 517 2; 

h -  , h= 4 . 
 

V=5174=2068.  
 

  , 3/ : 
 

W= V  К,                                                (5.5) 
 

  К -  ,  К=3,5. 
 

W= 20683,5 =590,85. 
 

 2        
 300 3/ .     4 132S2  750 

/ . 
 
5.3     
 

       [10, .65]. 
         

        , .: 
 



 

 

     tqqQ ,   63 ,                                      (5.6) 

 
  t  -   , ; 

q   q  -         
, ; 

)   ( ) - 7524 3; 
)      - ; 
)    - 1. 

 
q =nc Q ,                                                  (5.7) 

 
  nc -  ;  

Q  -     , . 
 

q =25=10 
 

Q=3,6(10+15)2=180. 
 

     ,    
. 

 
5.4    
 

      [10, .63]. 
        

, .: 
 

    Smn 
 ,                                    (5.7) 

  S -  , 2; 
m  -     1 2,   

  50 2,     – 2,   – 10. 
: 

 
n = 0,04·517=20,68. 
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 . 

       
    50°     . 
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    13.4.026-76. 
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       42   
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.  
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  ,         .  

         .  
 ,     
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  . 
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  ,     
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     .     
   .   
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 ,      (  
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 .    ,     



 

 

(         
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,         
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   . 
       – . , 
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5.5.4      
 

  ( , ,   . .)   
: 
     ( , );  
         ,   
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6.1      

       – 
      . 

       
  ,   , ,   

      ,   
 .  

       
    . 

         
      

       
.  
        

   ,   .  
   ,      

        
. 

   ,     
     .  

   ,    
  ,   
         
       

. 
           

      .  
      ,     

    (     ). 
       
,    :   
  ,    ,    – . 

 
6.2       

6.2.1      
 

     , 
     (   ), 
     .    : 



 

 

 
,mN ii                                                      (6.1)  

 
 –  N - -  ,   i-  ; 

 -    , .; 
 -     i-  , . 

    : 
 

,mN ii
210                                        (6.1) 

 
   -    i-  , ./ ; 

 -    i- o   . 
        6.1. 

 
 6.1 -   

 

 

 

 

-   
. 

  
, (N .i) 

-  
.  

1-  

, (ni) 

  

, , (Ti) 

 

, , (mi) 

 

 .  
  (Ni) 

 

 ., 
/ , (M) 

 6 -55 8 1 2,5 17,3 3,2 0,05536 
 6 -60  15 1 2,5 20,3 7,2 0,14616 

 6 -90 22 2 2,5 28,5 4 0,114 

      
  0,3155 / . 

 
6.2.2     

 
 

     : 
 

,mN ii                                                 (6.2) 

 
   -    i-  , ./ ; 

 -     i-  , . 
        6.2. 

 
  6.2 -     

 
 

 
 

 
 

.     

-  
  

 . 
,   

-  
 

,    

-  
 

,   

 6 -55 3,2 3,8 12,16 0,0154432 
 6 -60  7,2 4,3 30,96 0,0393192 

 6 -90 4 6 24 0,03048 
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    ,  1,27 / , 

    24 .  30,48 . 
 

6.2.3       
 

 
 ,    , 

  : 
 

.э . =  + . + ,                                 (6.3) 

 
    -  ,      ; 

. -   ,   ; 
 -    . 

 
  ( ),    , 

  : 
 

 = (56 э )/(98 ),                                       (6.4) 

 
  56 -    ; 

 -      ,  = 0.6 
   ( .),   , : 

. = . (1 - ).                                                (6.5) 

 
      : 

 

 = э · (1 - ) - э ·  · 18/98 = э ·(1 – 1.18 )              (6.6) 

    6.3. 
 

 6.13 -     

 
 

,   

 
, /  

 
, 

/  

 
 

, 
  

, /   

 
  

, /   

 
 

  
  

  
, /   

0,0852424 0,05 0,03 0,011 0,05 0,114 

 
Ta        

   0,014 / . 



 

 

 
6.2.4 ,   

 
 

    ,   
 ,   : 

 
 = Ni ni mi Li / L i  10-3,                                   (6.7) 

 
  Ni -   i-  , .; 

ni -  ,    i-  , .; 
mi -      i-  , ; 
Li -     i-  , . / ; 
L i -     i-      , 

. . 
        6.4. 

 
 6.4 - ,   

 
 

-  
 

Ni 

 
. 
 

(mi),  

 
. 
 

(mi),   

 
. 
 

(mi),   

 
 (Li), . 

 

 . 
. 

 
(M),  

 . 
. 
 

(M),  

 . 
. 

 
(M),  

 8 0,1 0,1 0,2 293 11,72 23,44 46,88 
 18 0,13 0,1 0,25 349,2 40,8564 62,856 157,14 

 22 0,4 0,1 0,85 90 9 4,5 38,25 
, : 87,857 35,164 528,266 
, : 0,088 0,035 0,528 

 
 ,    ,  

  395   /   0,395 / . 
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  , / : 

 
 = NinimiLi/L i10-3,                                     (6.8) 

 
  Ni -   i-  , .; 

ni -       i-  , .; 
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mi -        i-  , ; 
Li -     i-  , . / ; 
L i -     i-      

 , . . 
        

       10 . ,  
   - 1000   

        6.5. 
 
 6.5 -     

 
 

-  
 

Ni 

-   
 , 

.  1 / , 
ni 

  
 

 (mi), 
 

 
 (Li),    

.  

 
  

  
 

(L i), .  

 . 
 

. 
 (M), 
 

 8 8 0,35 293 10 656,32 
 18 8 0,35 349,2 10 1759,968 

 22 20 1,2 90 10 1080 
, : 3,496 

 
6.2.6   

 
     , / : 

 

 = m/(1 - k),                                          (4.9) 

 
  m -   ,   , / ; 

k -     , k = 0.05. 
 

     50   . 
       6.6. 

 
 6.6 –      

  , 
.  (m) 

   
 , k 

  , 
/  (M) 

0,018 0,05 0,019 

 

6.2.7       
 

       
  : 

 
= ∑ 𝑖 ∙ 𝑞𝑖 ∙ 𝑖 ∙ 𝑖 ∙ 𝐻 ∙ 𝜌 ∙ 10−4,                                      (6.10) 
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  Ni -   i-  , .; 
qi -     100  , /100 ; 
Li –    i-  , . / ; 
ni -     100  , /100 ; 

 -    ,  = 0,13; 
 𝜌 -   , / ,  = 0,9 / . 

        
    6.7. 

 
 6.7 –      

 Ni qi Li 
 

 
M 

. . 
 8 8,5 293  0,55947 0,06993 
 18 10 349,2  1,76500 0,22062 

 5 29 90  0,48859 0,06107 
   113,32 14,16 

6.2.8    

 
         

   , / : 
 

= ∑ 𝑖 ∙ 𝑖 ∙ 𝑖 ∙ 𝑖𝑖 ∙ 10−3, т
,,                                      (6.11) 

 
  Ni -   i-  , .; 

ni -  ,    i-  , .; 
mi -      , .; 
Li -     i-  , . / ; 
L i -     i-     , . . 

         6.8. 
 
 6.8 -      

  
  

-  
/  i-  

, 
. 

-
 
 

 
/ , 

. 

 
 

  

 
, .  
L i 

 
 

/   
 

, 
.  

 
 

,  

-  

 , . 

 
 

,  

 8 4  293 40 12,1 234 2,836 
 18 4  349,2 33 8,9 762 6,781 
 5 10  90 36 115 125 14,375 

             23,99 
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3.    . 
4.         ,    

    .  
 

CONCLUSION 
 

Modern economic conditions objectively change the relationship between 
consumers and service providers. Motor transport companies, in the face of intense 
competition and escalating needs for systematic improvement of technological 
processes, inevitably strive to maximize the rationalization and increase the 
productivity of car maintenance and repair services. 

Operational reliability, safety and environmental friendliness, operating 
costs, manageability of the maintenance and repair Department, and the level of 
quality of services depend on the rational and scientific organization of 
maintenance and repair. 

Modern operating conditions of cars impose increased requirements to its 
technical and operational properties. Requirements for increasing economy and 
improving environmental friendliness in the use of fuels and lubricants come out 
on top today. Optimization of measures to improve the work of the Department for 
maintenance and repair is one of the main tasks for the development of any 
automobile enterprise, since the maintenance of a car is spent many times more 
labor and money than its production. Therefore, the topic of this diploma project is 
relevant. 

This diploma project deals with the reconstruction of the MAINTENANCE 
zone in an existing enterprise. 

In the research part of the diploma project, the technology of car 
maintenance and repair, regulatory documentation for maintenance AND repair 
were analyzed and shortcomings were identified. 

In the technological part, the production program for the repair and 
maintenance of the company's rolling stock was calculated, and proposals were 
made for the organization of MAINTENANCE of cars. To improve the quality of 
the EVENT, it was proposed to introduce new equipment and new technological 
processes, and the economic efficiency of this event was proved. The proposed 
arrangement of equipment in the zone, calculated the required number of posts and 
workers. 

The design part of the diploma project offers an improved installation of a 
solid-water supercharger, describes its operation. Analogs of solid-state 
superchargers were also studied. 



 

 

In the economic part, the economic effect of the proposed implementations 
was calculated, amounting to 420,502. 42 rubles, the payback period of capital 
investment – 6.04 years. 

The diploma project also addresses issues of industrial safety and 
environmental friendliness. 

Considering the results obtained, we draw the following conclusions: 
1. the Number of workers at the TO and TR posts remained unchanged. 
2.in connection with the reconstruction of the zone, the number of posts has 
increased. 
3. The land area remained unchanged. 
4. The area of the TO and TR zone has doubled, which has reduced vehicle 
downtime during TO and TR. 
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