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2.1      

 

      «  – 
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 6520 100 

 65201 80 
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    2.2 
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    ,  

 6520 70 000 

 65201 100 000 

 53605 55 000 

    2.3 

 2.3 –     

   t, .  
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    2.4 
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  ( М), . 8 

    ( ) 2 

   

   (φ) 
1,8 
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,  –      
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1 

0,34 
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, 

 
 , 

. 

 
 

, 

/
 

      

Karcher 

HDS 9/18-4 

M 
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  . 

  eco,     

    

  .   

       

    .  
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,   ,   

    ,   

 .    

    

     

      

    .  
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  2.9   , ё    . 

 

 2.9 –    

 

q 
– 

 

, 
. 

q 
- 

 

 
, 

 

q 
– 

 
 

 
, 

 

q 
– 

 

 
, 

. 

q 
– 

 
 

 
 

, 
/

 

 –
 

 

 

Karcher HDS 9/18-4 M 1 41 990 1 240 1 10 1 36 0,78 640 0,93 

Karcher K 7 Full Control Plus 0,89 46 920 0,75 180 1 10 0,6 24 0,83 600 0,84 

Karcher HD 5/15 C 0,62 67 800 0,77 185 1 10 0,6 24 1 500 0,79 

 

  2.9           

 Karcher HDS 9/18-4 M,        . 

  2.10      
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 2.10 –      

 
, 

. 
 , 

 

 
, 

 

 
, 

. 

 
, 

 

      

IdroSystem 

Lt 50 

17 000 

 
50 10 12 6 

  

   

 

    

    

,    

     . 

 

https://tdsing.ru 

Idrobase 17 447 50 10 12 6 

  

   

,  

  

   

 

     

     

      

   ,      

 .  

https://www.avdp

ro.ru 

Procar Lt 50 16 900 50 10 12 6 

  

   

 

     

     

      

   ,      

 . 
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o.ru 
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q 
- 
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q 
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, 

 

q 
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, 

. 

q 
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, 

 

 –
 

 

 

IdroSystem Lt 50 0,99 17 000 1 50 1 10 1 12 0,75 8 0,92 

Idrobase 0,97 17 447 1 50 1 10 1 12 0,75 8 0,91 

Procar Lt 50 1 16 900 1 50 0,8 8 1 12 1 6 0,98 
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, 
. 

q 
– 

 
 

 
, 

. 

q 
– 

 
 

 
, 

 

q 
– 

 

, 
 

q 
– 

 

, 
 

 –
 

 

 

PANDA 429 GA XP PLAST 0,93 18 100 1 62 0,93 7 1 2800 0,48 22 0,81 

Kemak KV492I 0,87 19 200 0,88 55 0,71 5 0,45 1250 0,66 16 0,75 

MAKITA VC3011L 1 16 850 
 

0,48 30 1 7,5 0,36 1000 1 10,5 0,88 

 

  2.13       MAKITA VC3011L    

    . 

  2.14     . 
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 2.14 –       
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 , 

 

, 
/

 

, 
.  

, 
 

      

Remeza  

4/ -100 LB 

30 A 

32 367 100 420 2.2 10 

   

  

  

  

  

  

  

  – 1570 / . 

  – 2.    

 ,   

 ,   , 

     

   . 

  – 1. 

 

https://kompresso

ry.vseinstrumenti.

ru 

FIAC AB 

100-360 A 

8101870 

33 113 100 360 2.2 10 

   

   

 

  

 FIAC AB 100-360 A 8101870 

    

.     

,     

     

. 
 

https://kompresso

ry.vseinstrumenti.

ru 
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4/ -
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  , 
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ry.vseinstrumenti.

ru 

https://kompressory.vseinstrumenti.ru/
https://kompressory.vseinstrumenti.ru/
https://kompressory.vseinstrumenti.ru/
https://kompressory.vseinstrumenti.ru/
https://kompressory.vseinstrumenti.ru/
https://kompressory.vseinstrumenti.ru/
https://kompressory.vseinstrumenti.ru/
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  2.15   , ё    . 

 

 2.15 –    

 

q 
– 

 

, 
. 

q 
– 

 
 

 
, 

. 

q 
– 

 

, 

/
 

q 
– 

 

, 
 

q 
– 

 

 
, 

 

 –
 

 

 

Remeza  4/ -100 LB 30 A 0,77 32 367 1 100 1 420 1 2.2 1 10 0,91 

FIAC AB 100-360 A 8101870 0,75 33 113 1 100 0,85 360 1 2.2 1 10 0,89 

Remeza  4/ -100.J2047 B 1 24 906 1 100 0,95 400 1 2.2 0,8 8 0,94 

 

  2.15       Remeza  4/ -100.J2047 B 
       . 

        2.16 
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 2.16 –           

 
, 

. 

 

, 

% 

, 

/  

, 

. 
, 

2 
    

  

  1 
49 500 94 1000 2 0,8 

   

   

    

 . 

   
 

https://www.aquasi

la.ru 

  

  2 LITE 
54 000 94 2000 2,1 0,94 

   

   

    

 . 

   
 

https://www.aquasi

la.ru 

  

  1 LITE  
46 390 94 1000 2 0,4 

   

   

    

 . 

   

 

https://www.aquasi

la.ru 

https://www.aquasila.ru/
https://www.aquasila.ru/
https://www.aquasila.ru/
https://www.aquasila.ru/
https://www.aquasila.ru/
https://www.aquasila.ru/
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  2.17   , ё    . 

 

 2.17 –    

 

q 
– 

 

, 
. 

q 
– 

 
 

 
, %

 

q 
– 

 

, 

/
 

q 
– 

 

, 
 

q 
– 

 

, 
2  

 –
 

 

 

    1 0,94 49 500 1 94 0,5 1000 1 2 0,5 0,8 0,78 

    2 LITE 0,85 54 000 1 94 1 2000 0,95 2,1 0,43 0,94 0,76 

    1 LITE  1 46 390 1 94 0,5 1000 1 2 1 0,4 0,95 

 

  2.17           1 

LITE        . 

      ,         

  . 

  ,   ,     

   . 
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 2.18 –        

 , 
.  , 

 

 

, 
 

, 
  

, 
 

    

AE&T TA-G1079 3 419 70 14 6 0,01 

   

     

   

   
 

https://www.vseinstru

menti.ru 

JTC /1/6/24-1621A 3 850 21 2 6 0,015 

   

  . 

  , 

  

   

. 

https://www.vseinstru

menti.ru 

 120-

10008  
4 140 21 4 6 0,02 

   

   

https://www.vseinstru

menti.ru 

https://www.vseinstrumenti.ru/
https://www.vseinstrumenti.ru/
https://www.vseinstrumenti.ru/
https://www.vseinstrumenti.ru/
https://www.vseinstrumenti.ru/
https://www.vseinstrumenti.ru/
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  2.19   , ё    . 

 

 2.19 –    

 

q 
– 

 

, 
. 

q 
– 

 
 

 
, 

 

q 
– 

 

 

 
, 

 

q 
– 

 

, 
 

q 
– 

 

 

 
, 

 

 –
 

 

 

AE&T TA-G1079 1 3 419 1 70 1 14 1 6 1 0,01 1 

JTC /1/6/24-1621A 0,88 3 850 0,3 21 0,14 2 1 6 0,66 0,015 0,69 

 120-10008  0,82 4 140 0,3 21 0,29 4 1 6 0,5 0,02 0,64 

 

  2.19        AE&T TA-G1079    

     . 

           

 .      2.20 
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 2.20 –        

 
, 

. 

 

, 

 

, 

 

 

, 

 

 

, 

 

    

 

YNB-100 
1 990 1800 0.02 0.1 2 

   

  

    

 

 

https://avtogear36.ru 

 

Horstek TC 415 
4 450 2000 0,01 0,05 1 

   

  

    

 

 

https://www.horstek.r

u 

 -1 2 300 2000 0,02 0,2 1 

   

  

    

 

 

https://www.horstek.r

u 

https://avtogear36.ru/
https://www.horstek.ru/
https://www.horstek.ru/
https://www.horstek.ru/
https://www.horstek.ru/
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  2.21   , ё    . 

 

 2.21 –    

 

q 
– 

 

, 
. 

q 
– 

 
 

 
, 

 

q 
– 

 
 

, 
 

q 
– 

 
 

 
, 

 

q 
– 

 
 

 
, 

 

 –
 

 

 

 YNB-100 1 1 990 0,9 1800 0,5 0.02 0,5 0.1 0,5 2 0,74 

 Horstek TC 415 0,45 4 450 1 2000 1 0,01 1 0,05 1 1 0,78 

 -1 0,87 2 300 1 2000 0,5 0,02 0,25 0,2 1 1 0,82 

 

  2.21        -1      

  . 

       2.22 
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 2.22 –     
  ,  , .   

  
 
 

Karcher HDS 
9/18-4 M 

1 67 800 

 

 Procar Lt 50 1 16 900 

 

 
MAKITA 
VC3011L 

1 16 850 

 

 
Remeza  4/ -

100.J2047 B 
1 24 906 

 

 
  

 1 LITE 1 46 390 

 
 

 
 ( ) 
  
  

 

ZEUS ZB003 2 1 440 
 

 
Goodyear 
GY000001 

2 292 
 

 
 

Karcher DS 1 1 100 

 

  
 

PROFFI 6 1 15 560 

 
 

  
 

Akvilon 2 2 286 

 

 
AE&T TA-

G1079 1 3 419 
 

 -1 1 2 300 

 
  15 199 243  
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2.6   

 

 2.23 –      

      

 19,6 . . 

  1  

     

№   
  

 

  

 

, 

. 
. 

 

   

1 
   

   
   1  

2    

 

 

 

 0,3  

3 

   

   

   

    

  

 

 

 

Karcher HDS 9/18-

4 M 
3  

4 

   

   

  

 

 

 

 

 

 Karcher DS 
6 

 5 

 

5 

    

   

   

 
Karcher HDS 9/18-

4 M 
3 

  

 

  

  

 

6 

  

  

,  

.   

    

. 

 

, 

   

. 

 

Remeza  4/ -

100.J2047 B  

 

  

 Akvilon 

5  

7     0,3  

8       1  

     19,6  
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 2.24 –      

      

 21 . . 

  1  

     

№   
  

 

  

 

, 

. 
. 

 

   

1 
   

   
   1  

2 

    

   

  

  
Karcher HDS 9/18-

4 M 
3  

3     Procar Lt 50 2 
 2 

 

4     
Karcher HDS 9/18-

4 M 
2  

5      
Karcher HDS 9/18-

4 M 
4  

6 
   

 
  

Karcher HDS 9/18-

4 M 
2 

 

   

 

7 
   

 
  

 

Goodyear 

GY000001 

6  

8       1  

     21  
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 2.25 –      

      

 22,7 . . 

  1  

     

№   
  

 

  

 

, 

. 
. 

 

   

1 
   

   
   1  

2     0,2  

3    
 

Procar Lt 50 
3 

 2 

.  

 

4      

  

 Karcher 

HDS 9/18-4 M 

2 
  

  

5      
 MAKITA 

VC3011L 
10  

6 
   

 
  

 

Goodyear 

GY000001 

2  

7    

 

Goodyear 

GY000001 

3  

8      0,5  

9       1  

     22,7  
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3   

 

3.1        
 

 

       

 :   – ,  – ,  

 – NOx,       NO2,   – , 

 ,      SO2    – 

Pb.        

, , NOx, SO2,  Pb (Pb –   ,   

 );    – , , NOx, SO2;  

 – , , NOx, , SO2. 

 i-     k-      

                  

  :                                  , (3.1)                        , (3.2) 

       –   i-      k-  

, / ;      –   i-  ,  k-    

   10-20 / , / ;       –   i-      

 k-     , / ;     –   , ;   ,    –     ,   ,    = 0,231 ; 
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    ,      –          

     ё (1 ). 

  i-       , 

/  

                          , (3.5) 

 

     α –  , α = 0,004; 

Nk –   k-  ,  Nk = 280; 

Di –   :    Di = 145,  

  Di = 126,    Di = 94. 

      m ik, mLik,  mxxik 

       3.1. 

 

 3.1 –     

  
  NOX  SO2 

   X   X   X   X   X  

m ik, /  3 8,2 7,38 0,4 1,1 0,99 1 2 2 
0,0
4 

0,16 
0,14

4 
0,11

3 
0,13

6 
0,12

2 

mLik, /  6,1 7,4 6,66 1 1,2 1,08 4 4 3,6 0,3 0,4 0,36 0,54 0,67 
0,60

3 
mxxik, /  2,9 0,45 1,0 0,04 0,1 

 

   i-     k-  

           3.2. 

 

 3.2 –  i-        

  CO CH Nox C SO2 

M1ik 

 19,3091 2,681 6,924 0,3093 0,78974 

 127,6094 17,2272 31,924 2,5324 2,29477 

 78,23846 10,59948 21,8316 1,56316 1,459293 
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   i-     k-  

           3.3. 

 

 3.3 –  i-        

  CO CH Nox C SO2 

M2ik 

 4,3091 0,681 1,924 0,1093 0,22474 

 4,6094 0,7272 1,924 0,1324 0,25477 

 4,4385 0,6995 1,832 0,1232 0,23929 

 

    i-     

     3.4. 

 3.4 –   i-   

  CO CH Nox C SO2 

 

 0,002877 0,000409 0,001078 0,000051 0,000124 

 0,013994 0,0019 0,003582 0,000282 0,00027 

 0,006528 0,000892 0,001868 0,000133 0,000134 

 0,023399 0,003202 0,006529 0,000466 0,000528 

 

3.2          

 

        

,    . 

    ,   

, , NOx, , SO2. 

  i-       

   

        

  

                                      , /   (3.5) 
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      –   i-    k-  , /                  –   i-      k-  

, /               –         

,             –         

    –   k-  ,   

        –  ,         . 

    3.5. 

 

 3.5 –        

    NOx  SO2 

 8  16 

   0,024 

    1,5 

      3,0 0,4 1,0 0,04 0,113 

     6,1 1,0 4,0 0,3 0,54 

   800 

    0,004 0,0005 0,0013 0,00005 0,00015 

 

 

3.3        

 

       

   3.6. 
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 3.6 –        

    NOx  SO2 

  0,023 0,003 0,0065 0,00046 0,0005 

  0,004 0,0005 0,0013 0,00005 0,00015 

 , /  0,027 0,0035 0,0078 0,00051 0,00065 
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4   

 

4.1    
 

       , 

,      ,  

,    .  

     

                   , (4.1) 

 

     –    (  3.1);     –    –  ;     –    ;      –   ,        (   

); 

      

  3.1. 

 

 4.1 –      

  
, . 

, . 

   
 

Karcher HDS 9/18-4 M 1 67 800 

 Procar Lt 50 1 16 900 
 MAKITA VC3011L 1 16 850 

 Remeza  4/ -100.J2047 B 1 24 906 
    1 LITE 1 46 390 

   ZEUS ZB003 2 1 440 
 Goodyear GY000001 2 292 

  Karcher DS 1 1 100 
   PROFFI 6 1 15 560 

   
 

Akvilon 2 2 286 

 AE&T TA-G1079 1 3 419 
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  4.1 

 -1 1 2 300 
   15 199 243 

 

   –     

8%        

               (4.2) 

 

       5% 

       

               (4.3) 

 

    4.2 

 

 4.2 –    

   –  , . 15 939 

   , . 9 962 

 , . 225 144 

 

4.2          

 

       

      .  

          

 . 

   :    , . 

        

, .:                 ,  (4.4) 
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       –   ,                      –  ,       ;   –       ,        . ;     – ,    ,        ; 

                               .  

 

       , 

.: 

              , (4.5) 

 

     –      ,         

                                

 

   , .: 

             , (4.6) 

 

     –  , .          
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          , (4.7) 

 

    –    , ;     –  1   ,           
                   

 

       

                       (4.8) 

 

    –      ,         ;    –     ,            .    –   ,       ;    –    ,           – ,    ,             –   ,       . 

                                    

 

     – 5%   

     

              , (4.9) 

 

     , .: 
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                , (4.10) 

 

     –    ,                   –     ,             .;    –   ,           –  1 3 ,            
                          . 

 

    «  ,   » 

 2500    , . 

           , (4.11) 

                  

 

    10%    (  4.3). 

 

 4.3 –   

  , . 8625 

   ,  4312,5 

    ,  9962,15 

     , . 372,6 

   «  ,   »,  5000 

  ,  28272,25 

 ,  2827,23 

 31099,48 
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 4.4. 

 

 4.4 –   
    

  6  9  12-13  17  

  1 100 1 200 1 400 1 500 

 1 694,92 ---- ---- ---- 

    800 1 000 1 200 1 400 

/   (  ) 400 500 600  700 

/   (  ) 600 700 800 900 

  500 ---- ---- ---- 

 300 ---- ---- ---- 

 

 4.5 –  

    

 /  
6  (10-12 ) 9  (15-18 ) 

TONAR (18-

22 ) 

+ /

 

  1 200 1 400 1 700 2 100 

 900 ---- ---- ---- 

    1 300 1 400 1 500 1 800 

  500 ---- ---- ---- 

 300 ---- ---- ---- 

 

4.3       

 

       , . 

            , (4.12) 

  
      –      , .               ; 
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    , . 

        ,  (4.13) 

 

    –  , . 

                                 

 

  , % 

           , (4.14) 

                                  

 

   ,  

      , (4.15) 

                          

 

      

 ,  -  ,  3.6. 
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 4.6 – -   

  
 , . .  4044 

  ,  2 
  ,            

 , . 31099,48 
 , .            

 , .        
   , . 0,04 

 

       

  ,     

    0,04 . 
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  : 

1.        

   « - »    

     . 

2.        

  .       

   ,     

     .   

     .   

    . 

3.      ,   

          

,           

. 

4.      , 

      ,   

  ,  ,  , 

        

 0,04 . 
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CONCLUSION 

 

The present graduation thesis considers the following results obtained: 

1. The first chapter of the graduation thesis deals with the analysis of 

«KAMSS-Service» LLC activity and the presentation of the service center and the 

washing post. 

2. The second chapter of the graduation thesis deals with the number of 

car races per year. The calculations of the annual volume of work and the 

complexity of each type of work, as well as the calculation of the number of staff 

and depots in the daily maintenance zone have been provided. The operational 

equipment and the post washing equipment have been selected. Flow charts using 

the proposed equipment have been compiled.  

3. The third chapter of the graduation thesis presents the environmental 

calculations; gross emissions and pollutant emissions in the daily maintenance 

zone, as well as pollutant emissions caused by cars have been calculated.  

4. The fourth chapter of the graduation thesis presents the economic 

calculations; the daily maintenance costs, wages, net profit, overhead costs, capital 

investment and payback period have been defined. The capital investment has 

amounted to 0.04 of a year.  

  



57 
 

   

 

 

 

 










