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FAi f A  X Ai  kn ,         (2.9) 
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          5-10 %   
, 2: 

 
           (2.10) 

 
      

  (P )      
, f  = 7 2 

 (2.11) 
 

    -     
    ,       

    . 
 , 2: 

 

             (2.12) 
 

 f  —        , 
f  = 2,5 2. 

 
         

2.6 
 2.6 -    . 

 

   , 2 

,  .   
(  ) 

429,3 

,  + .   
 

157,7 

 .  42,9 

  34,3 

  17,9 

  75,1 

  17,5 
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   ,     2.7. 
 

 2.7 -      
 

 

  
 

 
  

 
 

  18 6 300,00% 
  7 7 100,00% 

,  . 
  429,3 561 76,52% 
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110,4 50 220,82% 

 .  - 100   
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    .  
    , -

 ,       
 . 
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3.    
 

3.1   
 

  -       
  ,         

    ,  
  . 

      
        
 ,   : 

 

                                                                                          (3.1) 
 q –     ; 

α –        . 
         

      (Σ𝛼 = 1). 
      

 q  . 
        

  ( ,    
     ),    

   .    
      : 

 

                                                                                                    (3.2) 

 𝑃i –   ; 𝑃A –       . 
        -  

   ( ,     
    ),      
   .     : 

 

                                                                                                    (3.3) 
   ,    
    … 

 
 



 

 3.1 –  -          
 

 
. 

. 
, 

  , 
/  
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, 
/  

 
 

 
  

 
 
 
 

RT-5231 

 
 
 
 

5 250 

 
 
 
 

650 

 
 
 
 

226 

 
 
 
 

2,6 

 
 
 
 

7500 

   
   

.   
    
    

,  
. 

 

 
 

RT-5268 

 
 

5 852 

 
 

700 

 
 

113 

 
 

2,6 

 
 

7000 

   
-   
 . 

 

 
 
 
 

ROTAKE 
RT-5272 

 
 
 

8 100 

 
 
 

860 

 
 
 

226 

 
 
 

2,8 

 
 
 

7000 

 
   

-   
 . 

 

 
 

Sumake ST-
C554 - 

 
 

10 640 

 
 

950 

 
 

480 

 
 

2,1 

 
 

8500 

 
   

-   
 . 

 

 

  3.2    - ,    
. 



 

 
 
 

 3.2 –    
 

 
- α 

0,4 0,1 0,1 0,1 0,3 1 

 
 
 

 

 
 
 

q - 
 

 

. 
. 

 
q 

- 
 

, 
 

 
q 

- 
 

- 
 

 
- 

, 
/

 

q 
- 

 

, 
 

 
q 

- 
 

 

 
, 

/
 

 
 
 

 - 

 
 

RT-5231 1,0 5 250 0,68 650 0,5 226 0,8 2,6 0,88 7 500 0,86 
RT-5268 0,8 5 852 0,74 700 1,0 113 0,8 2,6 0,82 7 000 0,84 

ROTAKE RT-5272 0,5 8 100 0,91 860 0,5 226 0,8 2,8 0,82 7 000 0,68 
Sumake ST-C554 - 0,4 10 

640 
1,00 950 0,2 480 1,0 2,1 1,00 8 500 

0,67 

 

  3.2     - ё   RT-5231     
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,  

 

, /  
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 4/ - 

100.J2047 

 
 

2320
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100 

 
 

400 

 
 

2,2 

 
 

10 

 
 

  
  

  
  

 
 

AB-100/360  

 
 

3014
0 

 
 

150 

 
 

330 

 
 

4,8 

 
 

13 

 
 

  
  

  
 

 

 
 

Garage PK 
50.MBV400/2.

2 

 
 

2592
0 

 
 

100 

 
 

400 

 
 

2,5 

 
 

12 

 
 

  
  -

    
 

4/ -
100.LB30 

 

3444
0 

 

200 

 

420 

 

3,1 

 

12 
 

  
  - 

   
 

 

  3.4     ,   
 . 



 

 

 3.4 –    

 
 

- α 

0,4 0,1 0,1 0,1 0
,
3 

1 

 
 
 

 

 
q 

- 
 

 

. 
. 

 
q 

- 
 

 

 
ё

 
, 

 

 q 
- 

 

, 
/

 

q 
- 

- 
 

 
, 

. 

 
q 

- 
 

 
, 

 

 -
 

- 
 

 

 4/ -
100.J2047 

1,00 23 200 0,500 100 0,952 400 0,5 2,2 0,76
9 

10
,0 

0,
82 

AB-
100/360  

0,74 30 140 0,750 150 0,786 330 1,0 4,8 1,00
0 

13
,0 

0,
85 

Garage PK 
50.MBV40

0/2.2 

0,88 25 920 0,500 100 0,952 400 0,52 2,5 0,92
3 

12
,0 

0,
83 

4/ -
100.LB30 

0,64 34 440 1,000 200 1,000 420 0,65 3,1 0,92
3 

12
,0 

0,
80 

 

  3.4       AB-100/360      
   . 
 
 
 



 

 3.5 –     
 
 
 

 

 
 

 . 
. 

 
 

-
,  

 
 

,  

 
 

  
,  

 
 

 
, 

 

 
 
 

 

 
 

                      

 
 
 

EE-
6603BWF.51L.50T

.M 

 
 
 
788 731 

 
 
 
5 

 
 
 
3 

 
 
 

1700 

 
 
 
8 

 ё  
  

  
   

  
    

 

 

 
 

Ravaglioli 
RAV535I 

 
 

766 772 

 
 

3 

 
 

2,6 

 
 

1900 

 
 

8 

 ё  
  

  
   

  
    

 

 
 
 

Everlift EE-6503V2 

 
 
269 894 

 
 
3,5 

 
 

2,2 

 
 

1800 

 
 
8 

 ё  
  

  
   

  
     

 
 

Werther-OMA 
OMA532LP35 

 
500 653 

 
3,5  

2,2 

 

1945 

 

8 

 ё  
  

  
   

  
     

 

  3.6     ,   
 . 



 

 
 3.6 –    

  
- α 

0,4 0,3 0,1 0,1 0,1 1 

 
 
 

 

 
 
 

q 
- 

 

 
 
 

. 

. 

 
 
 

q - 

ё
 

ё
, 

 

 q 
- 

 , 
 

q 
- 

 
 

 
 

 
 

 
, 

 

q 
- 

 

 
, 

 

   
 -

 
- 

 
 

EE-6603BWF.51L.50T.M 0,34 788 731 1,00 5 1,00 3 0,87 1700 1,00 8,0 0,73 
Ravaglioli RAV535I 0,35 766 772 0,60 3 0,86 2,6 0,97 1900 1,00 8,0 0,60 
Everlift EE-6503V2 1,00 269 894 0,70 3,5 0,73 2,2 0,93 1800 1,00 8,0 0,87 

Werther-OMA OMA532LP35 0,54 500 653 0,70 3,5 0,73 2,2 1,00 194
5 

1,00 8,0 0,70 

 

  3.6     ё   Everlift EE-6503V2    
    . 
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 3.7 –     

 
 , 

. 
, 

. 

  

 
 

 

Everlift 
EE-

6503V2 

1 269 
894 

 

 
 

 

 
 

AB-
100/360

 

 
 

1 

 
 

30140 

 
 
 

ё
 

 
 

RT-
5231 
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 RT-5231 

 
2 

 
   
,  

 54-67 
. . 

1
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1
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1  
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3 

 

        
,   ,       

 

                                                                             (3.4) 

  - ё     , . 
.; 

-  ё , . . 

: 
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4. -   
 

      ё   
   ,       

    .  
       . 

           
4.1 

 4.1 –    
 

№ ./ .   .    
 

1.  ,   
 

./ . 50000 -70000 

2.    ./ 2 300 
3.  ./  15000-20000 
4.  ./ 2 30-40 
5.     

  
./  700-1000 

6.   ./  25000-30000 
 

7.  ,   
 

./ 2 400-600 

8.   ./  80000-120000 
9.   ( , 

    .) 
. 6-10%   

  

 
          

 4.2 (      – 561 2,  
  – 7) 

       
  305284 . 

 

 4.2 –     . 
№ ./ .   .   

 
 

 
, . 

1.  , 
  
 

./ . 60000 420000 

2.  ./  18000 12600 
3.  ./ 2 35 19635 
4.     

  
./  800 5600 

5.   ./  26000 
 

182000 

6.  , 
  

 

./ 2 450 252450 
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7.   ./  50000 10800000 
8.   

( ,  
   

.) 

. 6%   
  

701537 

 12393822 
 

         
    

    (  .) Д = Т ∗ Н                                                                                               (4.1) 
  –   , -  – 27600 - . 

 –  - , .     -   
500 . 

      Д = ∗ =  б. 
   ( ) = Д −                                                                                               (4.2) 

 -       
 = − =  б. 

      𝑅 = ∗ %                                                                                     (4.3) 

 𝑅 = ∗ % = , %  

         
   60-90%     

 зч = ∗ , − ,                                                                          (4.4) 
        

. 
 зч = ∗ , =  б. 

         2390502 . 
    

 Ч = о − Н ∗ о                                                                     (4.5) 

  –     ,%. 
 Ч = − ∗ =  б. 

        
   , . ,    

          
,     . 

     
  ЧДД = Ч + А ∗ Кд                                                                         (4.6) 

  –   ,   , . 
      –  ,      

 Excel. 
        4.1. 
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.4.1 -     
 

 ,       . 
 
 

  

од п л  по ле 
ло оо ло е

о т  
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оо у е   
о о удо

п л  пл  
о т оп е

Ре л  
е о т  

п оект  
ч т  

д ко т уе
 до од

15%

Годо я т к  д ко т о я т к  
п оце т , по кото о  ко п я-

е то  о ет п леч   ф о е 
е у0  .-                  Ед о е е е т т

1 1912402  .                 .         п л  по ле ло оо л е я  од   .
2 1912402  .                 .         п л  по ле ло оо л е я  од   .
3 1912402  .                 .         п л  по ле ло оо л е я  од   .
4 1912402  .                 .         п л  по ле ло оо л е я  од   .

Ито о
Фо ул Оп е е ул т т

ЧПС                   . 
Ч т я п еде я то о т  

е т ц  е л я це о т  
п оект
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 ikLm  –   i-    -  , / ; 

kim  –   i-      -  , /  
[1, . 2.1]; 

ST –         , ; 
n  –    ,       -  

, 
t  –   (3 .) . 
 

   i-   GTi,    
 

  '0,5

3600
Lir T iк Tк
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m S m t N
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 , (5.2) 
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TкN  –   ,        
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     5.1 
 

 
 

.5.1 –        . 
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  , , NOX, S02     

    
 

6
21

1

10)( 



 икiххикiхх

к

к
кiк

к
i tAmtmtmnM , (5.3) 

 
 n  –       , 1500; 

кim –   i-        
    , /  ; 
кiххm –   i-         

  , / ; 

  i-  
   
  

  i-
 , 

  
  

 10-20 
/ , /  

   
   

  , 

   , 
  

   
 -  

 
 

 
 
, 

   
    

   
 

 
 i-  

щ

М  
  i-

 щ

m ik( / ) mLik ( / ) ST( ) n t , NTk MTi( / ) GTi( / )
4 15,8 0,009 2000 3 7 0,0245688 0,0119432

0,38 1,6 0,009 2000 3 7 0,0023376 0,0011363
Nox 0,03 0,28 0,009 2000 3 7 0,0001901 0,0000924
SO2 0,01 0,06 0,009 2000 3 7 0,0000622 0,0000302
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t  –       (   1,5 ); 
t 1 –           

 (   3 .); 
А – ,     i-   

          
 (   1,8); 

t c2 –          
(   1,5 .). 

 
   i-ro     4.2 

 

3600

)( '
21 кикiххикiххкi

i

NtAmtmtm
G


 , (5.4) 

 
 '

кN  –   ,      . 
 

ё  Gi   ,    
  i-  . 

     5.2 
 

 
 

.5.2 –         
 
5.4          
 

         5.1. 
 

 5.1 –       
 

 CO CH NOx SO2 

     0,0246 0,002337 0,000190 0,000030 
   

  0,0519 0,004560 0,000432 0,000144 

 , /  0,00756 0,006897 0,000622 0,000174 
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(   1,8) 
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В  
 , , 

NOX, S02   
 

 
 

  
 i-ro 

m ik( / ) nk mxxik( / ) t , t 1 t 2 А Nk Mi Gi

4 2000 3,5 1,5 3 1,5 1,8 7 0,051900 0,050458
0,38 2000 0,3 1,5 3 1,5 1,8 7 0,004560 0,004433

Nox 0,03 2000 0,03 1,5 3 1,5 1,8 7 0,000432 0,000420
SO2 0,01 2000 0,01 1,5 3 1,5 1,8 7 0,000144 0,000140
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CONCLUSION 

 
This final classification work presents a plan for the modernization of the production 

and technical base of the car repair station "Klaxon". 
The main goal of this thesis is to ensure a high technical level of car service and the 

economic efficiency of the enterprise. 
In the research part, the analysis of the car service Klaxon has been carried out, the 

work organization scheme, the customer service process, the competitiveness of the 
enterprise, a marketing strategy have been determined, and conclusions on the modernization 
of the car service have been drawn. 

In the technological part, the required number of workers and working sites have been 
calculated, the layout of the enterprise has been made. 

In the technical part, the following equipment has been selected: 
  Compressor of the model AB-100 / 360A; 
  Pneumatic impact wrench of the model RT-5231; 
  Lift scissor of the model Everlift EE-6503V2. 

Technological maps have been developed using the new proposed equipment. 
In the economic part, the economic efficiency of the enterprise, the amount of capital 

investments and the payback period have been calculated. The payback period is 0.2 years. 
In the environmental analysis, the total level of pollution and waste from the operation 

of the enterprise has been calculated. 
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