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(   ) 672,74 0,32 0,37 
 1431,37 0,69 0 0,79 0 

 
 34,47 0,02 0 0,02 0 

 (  - ) 28,21 0,01 0 0,02 0 
 62,68 0,03 0 0,03 0 

-1 
  ( -1)  -1 69,44 0,03 

0 
0,04 

0   ( -1)   28,72 0,01 0,02 
 98,16 0,05 0 0,05 0 

-2 
  ( -2)  -2 86,80 0,04 0 0,05 

0   ( -2)   28,72 0,01 0 0,02 
 115,52 0,06 0 0,06 0 
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  2.12 
-1 

, , ,  798,56 0,39 0 0,44 0 
-2 

, , ,  1153,20 0,56 1 0,63 1 
 
  

  -   775,37 0,37 0 0,43 0 
  143,59 0,07 0 0,08 0 

  57,43 0,03 0 0,03 0 
  229,74 0,13 0 0,14 0 

 1206,13 0,60 0 0,68 1 
  

  488,20 0,24 0 0,27 0 
-   229,74 0,11 0 0,13 0 

  201,02 0,10 
0 

0,11 
3   57,43 0,03 0,03 

    86,15 0,04 0 0,05 0 
  57,43 0,03 

0 
0,03 

0 
 (  ) 28,72 0,01 0,02 

-   86,15 0,04 

0 

0,05 

0 
  57,43 0,03 0,03 

  57,43 0,03 0,03 

  57,43 0,03 0,03 

  86,15 0,04 0,05 

  86,15 0,04 0 0,05 0 

 1579,46 0,76 0 0,87 0 

   2785,59 1,36 0 1,55 1 

 6445,08 3,13 1 3,56 2 

 
   .        

 4 . 
      

 2.13, 2.14, 2.15, 2.16, 2.17. 
 

 – 2.13     
    

 , . 2 
   , (%) 30 

  , . 1 
 

 – 2.14 –      
        

   % 
 
 

    ,    
, . 20 2 

    ,   
 , . 15 1 
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  2.14 
 , . 10 1 

,     , . 15 1 
  , . 15 1 

  , . 10 1 
 , . 10 1 

  , . 5 0 
 100 9 

 
 2.15–      

 

    
 

. 
 , . 1 

-  ,  , . 1 
-  , . 1 
    , . 2 

    , . 3 
   , . 1 

   . , . 1 
  , . 1 
   , . 4 

 15 
 

 2.16 –      %  
   

     %   
 

, 
. 

  , . 10 
   , (%) 3,5 

   , . 0 
 

 2.17 –      
  

    % ё   
  19 0 0 

 5 0 0 
  41 0 0 

   35 0 0 
 100 0 0 

 

2.6      
 

        
        

     . 
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2.6.1       
   

 
        

 ,     .     
      .    

  50,     
 .   ,  ,  

        
      . 

   ( )    , 
      

 
0,7

,М

З

N
X

T N




               
(2.59) 

 
  N  –    ;  

0,7 –  « »     ;  
 –  « »      , 

.;  
N  –   , ./ . 

        , 
        2.18. 

 
 2.18 –         

,      
  -32054 

 ,  9,34 
   0,7 

  , . 1,5 
  , ./ . 17 

   ,  0,26 
  ,    0 

 
2.6.2    ,    
 

     ,  , , -1, -2, 
-1, -2   

 

,i
i

.

T
X







   
             

(2.60) 

 
  i  –       

 , . .;  
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 –    ;  
.  –       ;  

 –  , .;  
 –  ;  
 –   ,     ;  

 –     . 
      2.19 –2.20. 

 
 2.19 –        ( ) 

  -32054 
   ,  ( ) 286,27 

  , φ 1,8 
     , .  365 

 ,  11 
  1 

  ,    ,  1 
     0,9 

   0,14 
   0 

    ,  157,45 
  , φ 1,8 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,9 
   0,08 
   0 

 
 2.20 –    -  ( ),  

  ( ), -  ( ),  
-1  -2 

  -32054 
  -   ,  171,76 

  , φ 1,8 
      .  365 

 ,  11 
  1 

  ,    ,  1 
     0,9 

    0,09 
   (    -  
) 0 

      ,  672,74 
  , φ 1,8 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,9 
    0,34 
   (      )  0 
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  2.20 
  -   ,  62,68 

  , φ 1,8 
     , .  365 

 ,  11 
  1 

  ,    ,  1 
     0,9 

     0,03 
   (      

)  0 

   -1,  69,44 
  , φ 1,4 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,9 
     0,03 
    0 

   -2,  86,80 
  , φ 1,4 

     , .  365 
 ,  11 

  ,    ,  1 
     1 

     0,9 
    0,03 

 
 2.21 –    -1, -2, , -   

 
  -32054 

   -1,  798,56 
  , φ 1,4 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,9 
   0,31 
    0 

   -2,  1153,20 
  , φ 1,4 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,98 
   0,41 
    0 

   ,  775,37 
  , φ 1,8 
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  2.21 
     , .  365 

 ,  11 
  1 

  ,    ,  1 
     0,93 

   0,37 
    0 

  -  ,  201,02 
  , φ 1,4 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,98 
   0,07 
    0 

   ,  229,74 
  , φ 1,8 

     , .  365 
 ,  11 

  1 
  ,    ,  1 

     0,9 
   0,11 
    0 
 

   , ,       
2.22. 

 
 2.22 –    , ,    

    
 : , 

    
 

 
 

  
. 

 
 0,26 

1       

(  -
) 0,14 

 0,08 
-  0,09 

(  
 ) 0,34 

 0,90 1   
 0,03 0      

-1 0,03 
0       

-2 0,03 
-1 0,31 

1 
   -1  

-2 -2 0,41 
 0,81 1   
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  2.22 
 

  
-  

 
0,37 

0      
-  

 
0,07 

  0,11 
 0,56 1   
 2,27 3   

 
2.7   -   
 

       
   : - ,   

   . 
  -       , 

  , ,     
  -     ( , 

, ,   . .).     
       
 ,        
. 

     ( )    
  (   )   ,  

    (   ),   
   (    ). 

   -    
  «    » : -
 ,   ,  

(  ),  , ,   
    . 

 
2.7.1    ,    
 

  , 2 

 
F f К   ,               (2.61) 
 

 fЗ – ,     (   
), 2, 

fЗ= 17,5 2;   
XЗ –  , XЗ = 1; 
К  –    , К  = 3. 

 К     ,  
, , ,  ,    
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   .  К       
 .     К  = 37.  
       К   

   3–5.   К    
         . 

 𝐹з = , ∙ ∙ = , . 
 

  , 2 

 
F f К   ,               (2.62) 
 

 fЗ – ,     (   ), 
2,  

fЗ= 17,5 2;   
XЗ –  , XЗ = 1; 
К  –    , К  = 3. 
 𝐹з = , ∙ ∙ = , . 
 

  , 2 

 
F f К   ,               (2.63) 
 

 fЗ – ,     (   ), 
2,  

fЗ= 17,5 2;   
XЗ –  , XЗ = 1; 
К  –    , К  = 3. 
 𝐹з = , ∙ ∙ = , . 
 
2.7.2     
 

        
        , 2 

 

1 2 ( 1),F f f P                  (2.64) 
 

  
1f  –     , 2;  

2f  –     , 2;  

P  –    ,  
    . 
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  ,    2.23,  
 .  ,    

        4,5 2. 
 

 2.23 –       
 f1   f2 

  
 , 2   

P , .  

  
 

 F , 2 
 

 f1  f2 
 22 14 0 8 

-  18 12 3 42 
 15 9 1 15 

 21 15 1 21 
  14 8 1 14 

 18 15 1 18 
 

(  ) 12 6 0 6 

-  21 5 1 21 
 15 9 1 15 

  15 9 0 6 
  18 12 1 18 

 12 6 0 6 
 18 5 0 13 

: 194 

 

2.7.3     
 

       :  
     10     

 ,      
 ,  , , ,   

   . 
        10  

     
    ,   

  ,  ,     
 . 

 
  

 

1 2 3 4 50 1 ( c ) ( c ) ( c ) ( c ) ( c )
yF , А f K K K K K ,       

          
(2.65) 

 
   –      ; 

f  –       10   
, 2. 

 
ё        2.24. 
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 2.24 – ё     

  ,   fy , 2 
  

F к  2 
          

K1
( ) K2

( ) K3
( ) K4

( ) K5
( )   

 , ,   10 2 1,08 1,2 1 1,6 1,1 4,56 5 
,    10 1,5 1,08 1,2 1 1,6 1,1 3,42 3 
    10 1,5 1,08 1,2 1 1,6 1,1 3,42 3 

  10 0,4 1,08 1,2 1 1,6 1,1 0,91 1 
 10 0,1 1,08 1,2 1 1,6 1,1 0,23 0 

,      10 0,15 1,08 1,2 1 1,6 1,1 0,34 0 
 10 0,2 1,08 1,2 1 1,6 1,1 0,46 0 

, ,   10 1,6 1,08 1,2 1 1,6 1,1 3,65 4 
  ,   

  
10 4 1,08 1,2 1 1,6 1,1 9,12 9 

  ,  (  
 ) 10 0,4 1,08 1,2 1 1,6 1,1 0,91 1 

      
(    ) 10 0,2 1,08 1,2 1 1,6 1,1 0,46 0 

   10 2 1,08 1,2 1 1,6 1,1 4,56 5 
               27,49 26 

 
2.7.4       
 

      3 %  
 -  .    

   5–6 %   -  . 
         

      (  2.24). 
       
 -      2.25. 

 
 2.25 –      

 
  % , 2 

 :     
               60 6,80 
            40 4,53 

 100 11,33 
 :     

               20 4,53 
            15 3,40 
             15 3,40 
            10 2,27 
             20 4,53 
              10 2,27 
             10 2,27 

 100 22,65 
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 2.26 –  -   
  % , 2 

 ,     38,28% 157,50 
  47,15% 194 

 6,32% 26 
 3% 11,33 

 6% 22,65 
 100 411,48 

 
2.8     ( )  
 

     , 2 

 
,x A xF f A K                  (2.66) 

 
  Аf  – ,    , 2, fЗ= 17,5 2;   

A  –  -  , x = 10; 

K –    -  ,  
К  =2,5; 
 𝐹 = , ∙ ∙ , = , . 

 
2.9   -   
 

      
     : 

  –  4 2   ; 
 – 10–15 %       

 ; 
  -     

 2.27. 
 

 2.27 –  -   

  , 2 , 2 

   90 90 
   9 9 
 -  8,1 8 
  -    9 9 

  -   4 4 
    4 4 

 4 4 
  4 4 

   4 4 
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2.10      
 

      - 
   (    ,  

  .),    -   
      . 

      
   ,    , 

       . 
     

    .   
      - 

  ,       
 .      

          
   . 

  -      
     F , 2: 

  𝐹 = 𝐹 +𝐹 +𝐹Х ∙К                                                                                                (2.67) 

 

 F  –   -  , 2, 
F  = 411,48; 
F  –   -  , 2, F  = 136; 
F  –       , 2, 
F  = 437,5; 
К3 –   , %, К3 = 55; 

  𝐹 = , + + , ∙ = , . 

 

2.11  -   
 

 -      
      

    .  
     -   

  ( ) . 
-      

     ( ), 
,    -   

   ( ) . 
 -      

       2.29. 
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 2.28  -      
    

 
  

    

 
 

 
 

 

 

 

-  
   0,22 0,42 0,32 1,5 

   0,08 0,12 0,1 0,24 
 - 
 , .  

8,5 29,0 19,0 70,0 

 - 
 , .  

5,6 10,0 8,70 15,0 

   1  
, .  

18,5 60,0 37,2 70,0 

 , .  65 165,0 120,0 310,0 
 

 ,        
,      , 

    : 
–       
(  1); 
–    ( 2); 
–       ( 3); 
–     ( 4); 
–   ( 5); 
–    ( 6); 
–   ( 7). 

   -   
      

       
,      : 

      
 
 ( )K1K2K3K4K5K6K7, (2.68) 

  
     : 

 
 ( )K1K2K3K4K5K6K7 , (2.69) 

 
 -     , 2 

 
S S ( )K1K2K3K4K5K6K7 , (2.70) 

 
 

 

 -     , 2 
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S S ( )K1K2K3K4K5K6K7 , (2.71) 
  

     , 2: 
 
S S ( )K2K3K5 , 

(2.72) 

  
     , 2: 

 
S S ( )K1K2K3K4K5K6K7 , (2.73) 
  

  -     
     2.29. 

 
 2.29    -  

 

  
 
 

    1   0,20 
   1   0,30 

 -     
 , 2/1  

S  41,15 

 -     
 , 2/1  

S  13,60 

     , 2/1 
 

Sc 43,75 

     , 2/1 
 

S  179,09 

 

  -     
     2.30. 

 
 2.30 –    -  

 

 

 
  

 
 

  
   
  1 2 3 4 5 6 7 

 0,42 1,66 0,7 1 1 - 1 1,13 0,55 
 0,12 2,3 0,74 1 1 - 1 1,1 0,22 

S  29 2,05 0,48 1 1 - 1 1,08 30,82 
S  10 1,85 0,91 1 1 - 1 1,06 17,85 
S  60 - 0,66 1 1 1,27 - - 50,29 
S  165 1,9 0,62 1 1 1,13 1 1,04 228,42 

 
 -      2.31. 
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 2.31 –  -   

 
  

 
 

 
 

 
, 

% 
    0,72 0,20 -72,06% 

    0,27 0,30 12,93% 
 -  

 
2  . 48,62 41,15 -15,38% 

 -  
 

2  . 15,57 13,60 -12,65% 

  2  . 76,20 43,75 -42,59% 
  2  . 269,73 179,09 -33,60% 

 
2.12    
 

      2.1. 
 -1: ,    -1,  

    ,     - 
      -1    

ё  ё    ,      -  
  (        ). 

,   -2  ,  
   ,  ,  

    .    , 
      ё ,  
   .    -2    

       ,  
   .  ,   

  - 1, -2,      . 

 2.1 –      
 
 

2.13 B op   pe a    



   50 

 

 
    6 .00 .    

   13 . 00 .  14 . 00 .    
    2.32.  

 
a a 2.32 – pa  pa o  o pa e e  

№  
 

. 
    ,   

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1   365                         
2    365                         
3    365                         
4    365                         

5 
  

 
365                         

 
2.14       
 

    -   
    ,   

     «      
   ».    

        
  ,    ,   

   ,      , 
     ( 1- 5)    

    . . 
  № 1 ( -1)    

    ,    
  ,      
,        

:    ; - ; 
- ; ;     

. 
  № 2 ( -2)    ,   - 

1,     ,     
   (       

 ,        
        

),        
      (    

  ).        
 –    -2    

( ).        
      . 

   ,     
     -1  -2 (    
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   -2)      
     , ,    

   ,  ,   
, . 

  ( ) –     ,   
,          

   .     
 -2      ,   ,  

        
 . 

  ( )    , 
    ,    

  (     ),    
  -1  -2    . 
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3     
 

        
   ,    . 

     ,    
,        

  . 
  KING TONY P33411-050B   

 3.1. 

 3.1 –   KING TONY P33411-050B 

  ё      
. 

ё  ё   «  »    
.        , 

   ё      
. 

       ,   
     . 

    ё     
,      

     . 
   KING TONY P33411-050B   

   3.1. 
 

 3.1 –    KING TONY 
P33411-050B 

apa e p  a e  
 , /  125 

Max  ,  881 
 ,  1/2 

  , /  7000 
,  6,3 
,  194x190x82 

,  2,8 
,  22950 
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    KING TONY P33411-050B 
  ё     50%. 
 

  IZELTAS  ECO 8243321005  
  3.2. 

 

 

 

 

 

 

 

 

 

 

 

 
 3.2-   IZELTAS  ECO 8243321005 

 
  IZELTAS  ECO   

8243321005        
. 

     ,    
 . 

     ,   
 .        

 . 
       ,   

    .     
      . 

   IZELTAS  ECO 
8243321005    3.2. 

 
 3.2 –    KING TONY 

P33411-050B 
apa e p  a e  

 ,.  5 . 
 ,  1 . 
,  43 . 

,  894x698x410 
,  32573 

 

    IZELTAS  ECO   
           

  60%. 
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    KraftWell KRW1832.80   
 3.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 3.3-     KraftWell KRW1832.80 

 KRAFTWELL,  KRW1832.80    
,        ,  
   .  

   80 .     
   ,     

  .        
 20          
  ,   .  
     ,   

       .  
        

 ,       
  ,     ,   .  

      6     
.  ,   ,   

      .  
         

,     .    
          
    .     

.        
,       . 

     KraftWell 
KRW1832.80    3.3. 
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 3.3 –      KraftWell 
KRW1832.80 

apa e p  a e  
 ,  8 

 ,  80 
 ,  20 

 / ,  700 
,  6,3 
,  490x400x1000 

,  25 
,  28000 

 

      KraftWell KRW1832.80 
       70%. 

 

      AE&T HG-
68213S    3.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.4–       
AE&T HG-68213S 

   HG-68213S    
   ,    
.       -  

       , 
     . 

       12 ,  
  ,   ,  

   .     
   ,   . 
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      , 
     .   

  60 . 
      

 AE&T HG-68213S    3.4. 
 

 3.4 –      KraftWell 
KRW1832.80 

apa e p  a e  
   ,  8 
   ,  400 

 ,  13 
  , /  0,85 

 ,  2,5 
,  400x310x850 

,  15,4 
,  26579 

 
       

 AE&T HG-68213       50%. 
 

     9.66   
 3.5. 

 

 

 

 

 

 

 

 

 

 

 3.5-      9.66 
 

    0,6  9.66   
        

    ,    .  
  , , ,    

  ,  , . 
      9.66 

   3.5. 
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 3.5 –        
9.66 

apa e p  a e  
 ,  700 

   ,  285 
ё ,  600 

,  1130x875x160 
,  70 
,  35072 

 
       9.66 

        50%. 
           

 3.6. 
 

  3.6–    

№ 
 

, 
. 
. 

, 
 

 
, 
 

 

 

 

 
 

 

1 

 

 

 
KING 
TONY 
P33411
-050B 

22950 2,8 
194x
190x
82 

pe a
a e   
pa6o   c 

co o a
py e 

 
coe e

 
6 a o ap

 
co o
y 

a e
 

py e
o 

o e a. 

 
, 

/  -125. 
Max 

 
,  - 

881.  
 -1/2 

. 
 
 
, 

/  - 
7000. 

, 
 - 6,3 

 

https://www.v
seinstrumenti.
ru/instrument/
pnevmoinstru
ment/pnevmat
icheskie_gayk
overty/king_t
ony/pnevmati
cheskij_udarn
yj_gajkovert_
king_tony_p3
3411-050b/ 

2 

 

 
IZELT

AS 
 

ECO 
824332
1005 

32573 43 
894x
698x
410 

 
 
 

 
 

  

 

 
, . 

- 5. 
 

, . - 
1. 

 

https://www.v
seinstrumenti.
ru/ruchnoy-

instrument/avt
omobilnyi/inst
rumentalnye-

telezh-
ki/izeltas/eco-

bez-
instrumentov-
5-yaschikov-
8243321005/ 
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  3.6 

3 

  
 
 

KraftW
ell 

KRW18
32.80 

28000 25 
490
400
1000 

  
  

 
/

 

 
, 

- 8 
 

, - 80 
 

, - 20 
 

/ ,
- 700 

 

https://www.v
seinstrumenti.
ru/avtogarazh

noe-
oborudovanie/
smazochnoe-

i-
zapravochnoe/
dvigatelya/kra
ftwell/antifriz
a-krw1832-

80/ 

4 

 
 

 

  
 

AE&T 
HG-

68213S 

26579 15,4 
400
310
850 

 

 
 
  

 
  

,   8 
 

  
,  -

400 
 

,  -13 
 

 
, /  

-0,85 
 
,  -

2,5 

 

https://www.v
seinstrumenti.
ru/avtogarazh
noe_oborudov
anie/smazoch
noe_i_zaprav
ochnoe/zamen
a_masla/nagn
etateli_smazki
/pnevmatiches
kie/ae_t/pnev
maticheskij_n
agnetatel_gust
oj_smazki_ae
_t_hg-68213s/ 

5 

  

 
  

 
9.66 

35072 70 
1130
x875
x160 

 

 
 

, 

, 

 , 
 -700 

  
 ,  -

285 
ё

,   -600  

https://www.v
seinstrumenti.
ru/avtogarazh
noe_oborudov
anie/kantovate
li/sorokin/gidr
avlicheskaya_
kolesnaya_tel
ezhka_sorokin

_0.6t_9.66/ 
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3.1   

 
       

 ,       
    .   3.7  

         
 32054. 

 
 3.7–       

        32054 
 64,7 . . 

  1  
     4-   

№   
 

 
-  

 
 - 

 

 
 -

 

- , 
. . 

 
  

 

1 
  

  
  1  2  

2     1  0,2  

3 
 - 

 
   2  

4    
 
 

6 
 

FROSP -336 
2  

5 
   

 
 

 
1 

  
MATRIX 
MASTER 

50717 

1 

  
   

  
. 

6 
 

 
 

 
1 

 
 

 HDS6 
1 

  
  

  
 
 

7   
 
 

6 
 

FROSP -336 
3  

8   
 
 

1 

  

  
 

9.66 

3 

 
 

   
 

   

9    
 
 

1 
 

KING TONY 
P33411-050B 

2  

10 
 

  
  

 
 

3 
 

KING TONY 
P33411-050B 

2  

11 
  

 
 - 

 
1  4 

   
, 
 
 

12 
  

  
 - 

 
2 

 
KING TONY 
P33411-050B 

3  

13   
 - 

 
2  4  

14   
 - 

 
2 

 
 

1  
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  3.7 

15 
  

 
 - 

 
2 

, 
 
 

5  

16   
 - 

 
2  4  

17 
  

  
 - 

 
2 

 
KING TONY 
P33411-050B 

3  

18 
  

 
 - 

 
1  0,5  

19 
 

  
  

 - 
 

3 
 

KING TONY 
P33411-050B 

2  

20   
 - 

 
1 

  
  

 
  9,68 

3  

21   
 - 

 
6 

 
FROSP -336 

3 

 
 
 

  

22     1 
 - 

  17  
4 

 
  

  
  

 

,  
  

   
 

23     1 
 
 

  HDS6 
1  

24 
   

 
 - 

 
1 

  
MATRIX 
MASTER 

50717 

1  

25   
 - 

 
6 

 
FROSP -336 

3  

26       2  

27 
   

 
    2  

 63,7  

 
       

 ,   ,     
   

 = М ∙ %, (3.1) 

  
     - ё     , . 
.; 
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 -  ё , . . 
  = , ∙ % = %  

 
Ta a 3.8 – Te o o ec a  a a a e  ac a  opo e epe a   
a o yce A  32054 

  
a e a ac a  opo e epe a  a a o yce 

A  32054 
 14,3 e . . 

c o  1 e o e  
    C ecap  4 o pa p a 

№ 
 

 

 
 

 

 
 - 

 

- 
  

- 
 

- 
, . 

. 

 
  

 

1 
Yc a o  

a o o   oc  
oc  TO 1  2 

a e y ac a 
po o  

  

  
 
 

2   oc  TO 1  0,3  

3 
 po6 y 

a o o  
Kap ep K  1 

Top  
 

( o o a)  
19  

1  

4   Kap ep K  1 
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 ,   ,     

  : 
 = М ∙ %, (3.2) 

  
     - ё     , . 
.; 

 -  ё , . . 
  = , ∙ % = %  
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4    
 

4.1    
 
        , 

,       , 
 , . 

 
К =  +  +  +  – К ,                      (4.1) 
 

   –      ,  = 0 .; 
 –   ,  = 0 .; 

 –   , . (  4.1); 
 –    , .; 

К –      ,  
   , К  = 0 . 

 
 4.1 –    

 
, 

. 

 
, 

. 
   KING TONY P33411-

050B 
2 45900 

  IZELTAS  ECO 8243321005 2 65146 
    KraftWell KRW1832.80 1 28000 

      
AE&T HG-68213S 

1 26579 

      9.66 1 35072 
 200697 

 
    5%   , 

. 
 

 = 0,05 ,                                   (4.2) 
 

 = 0,05200697 = 10034,85. 
 

 , . 
 
К = 200697 + 10034,85– 0 = 210731,85. 
 
4.2      
 

        
        

    .       



   64 

 

      : 
   ,    

, ,  ,  . 
   .     

     . 
          
  .  

 ,    – 4  
   .  

   , . 
 
З  = · ·К  ,                 (4.3) 
 

   –    ,  =150 ./ ; 
 –  ё   (  2.9),  = 4951,03 .· .; 

К  –  , К =60%. 
 

 , . 
 

З 6 = 150∙4951,03∙1,6 = 1188247,2. 
 

   , . 
 

 = З  ·  / 100,                                        (4.4) 
 

   –     , =27%, ., 
 

 =1188247,2 · 27/100 = 320826,74. 
 

  , . 
 
З  = З  / ( N  · 12 ) ,                         (4.5) 
 

  N  –  ,N  = 4 . 
 

З  = 1188247,2 / (4·12) = 24755,15. 
 

 ё      , 
     . 

    , . 
 

э = Wэ · эк,                         (4.6) 
 

  Wэ–    , Wэ=12150 · .; 
эк –  1 ∙ .  , эк = 5,1 . 
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э = 12150 · 5,1 = 61965. 

 
       , . 

 
   . .  .  .  

   .     
 .  ,   ё  .   

. 
    10168 . 

 
  , . 

 
   . .  .  .   

 .        40-90 
.     . 

    75500 . 
 

  , . 
 

 = W  · к,                                                   (4.7) 
 

  W  –     ; 
к–  1 ∙ . , к =5,1 .; 

 
W  = W ·t · ,                                                                                          (4.8) 
 
W  –    , W  = 3; 
t –  , t = 10; 

 –   ,  = 250; 
 
W = 2·11·365 = 8030, 
 

 = 8030∙5,1 = 40953. 
 

      5%   
, . 

 
 = 0,05 ,                                          (4.9) 

 
 =0,05 200697 = 10034,85. 
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A op a  o6opy o a  p ae c   pa epe 12% o  c o oc  
o6opy o a , py6. 

 
Aoб    0,12 (4.10) 
 
Aoб  200697  0,12  24083,64 . 

 
a pa  a co ep a e, pe o   o o o e e a o e x  

c po a a xc  pe e o  p a c   pa epe 5000 py6. 
 

   «  ,   » 
 5000    , . 

 
 = 5000N,                                                    (4.11) 

 
 = 5000  4 = 20000. 

 
     4.2. 

 
 4.2 –    

  , . 
  61965 

 75500 
  40953 

   10168 
   10034,85 

  24083,64 
Co ep a e,pe o   o o6 o e e a o e x  

6 c po a a xc  pe e o  
5000 

 ,     20000 
   247704,49 

 
         

        
  (  4.3). 

 
 4.3 –      

 

  , . 

 
 

./  1 
.  . 

  
  

  
% 

    1188247,2 240 64% 
 320826,74 64,83 20% 

  247704,49 50 16% 
 1756778,43 354,83 100% 
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4.3      
 

        
  -     

     . 
 

     , . 
 
Ээ = 1 – 2,                                                              (4.12) 

 
Ээ = 2064312,49 – 1756778,43 = 307534,06. 

 
  , . 

 
Э  = Ээ – К · ,                                                (4.13) 
  

  К –  , К = 794412 . 
 –    ,  =0,15. 

 
Э  = 307534,06 – 210731,85 · 0,15 = 275924,28. 
 

   ,  
 

эЭ
K

T  ,                                                                   (4.14) 

 𝑇 = ,, = . ≈  е я . 

 
-      4.4. 

 
 4.4 – -    

     
ё   , .· . 5960 4951,03 
  , . 4 4 

    , 
./ . 24000 24755,15 

  , %. 15 
  , . – 307534,06 

 , . – 210731,85 
   , . – 8  

 
       

  ,     
     8 . 
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5    
 

5.1      
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  .  
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.  

  ,     
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   ,    
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      .  
      ,    

     (     ). 
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,   , , ,  
    . 

C   (  23-01-99)   
,       , 

 , , , ,  
      . 

     .   
        

      
     ,    

      .  
  5.1, 5.2, 5.3     . 
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 5.1 –       .  

, 
, 

, 
 

 
 
 
 

, ° , 
-

 

 
 
 
 
, 

-
 

 
. ° , 

-
 0,94 

 
 
 

. 
°  

 
 
 

 
 
 
 

. °  

, .    . ° .  
     

 
 

-
 

 
 
 
 

, % 

 
 

 
 

  15  
 
 

, % 

 
 

  
- , 

 

 
 

  
 - 
 

 
 

 
 

  
  

, /  

 
 

, / , 
  
  

 
 

  
<8°  0,98 0,92 0,98 0,92 

<0°  <8°  <10°  

-
 

 
 

-
 

 
 

-
 

 
 

 -44 -42 -41 -40 -25 -47 10,8 165 -13.1 225 -8,4 242 -7.2 79 75 40 - - 2,8 

 5.2 –       .  

, 
, , 

 

 
,  

 
, ° , 

 
0,95 

 
, ° . 

 
0,98 

 
 

 
 
 

 
. °  

 
 

  
, °  

  
 

  
 
 

 
, °  

  
 

  
 
 

 
. % 

  
 

  
  15 

  
 

. % 

 
 

  - 
. 

 

 
 

.  

 
  

   - 
 

  
 
 

  
  

, /  

 980 23.8 28,1 26,2 38 12,9 68 51 282 76 - - 

 5.3 –        .  
, , ,  I II  III  IV  V VI  VII VIII IX X XI  XII  

 -19.6 -17,6 -7,8 3,2 10.9 17,2 19.6 16,6 9,8 1,8 -9,2 -16,8 0,7 
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5.2 ё       
 

5.2.1       
 

 
       

 :   – ,  – ,  
 – N x,   – , Pb  SO2. 

 i-      k-       
      1ik   2ik, 

,   
 

1 1 1ik ik Lik xxik xxМ m t m L m t       (5.1) 
  

2 2 2ik Lik xxik xxМ m L m t     (5.2) 

 
  mnpik –   i-       

k-  , / . ; 
mLik –   i-  ,  k-    

   10-20 / ., /  ; 
mxxik –   i-       k-

    , / . ;  
tnp –   , .; 
L1 , L2 –     , ;  
txx1, txx2 –          

    ,   
 

,iikik KmM   (5.3) 

  

  Кi –     .  
 

   
 

  6
1 2

1

10
k

i
j ik ik k p

k

M M M N D 



 
 

 
(5.4) 

 αb –   ( ); 
Nk –   к-       

   ; 
Dp –         ; 
J–  . 
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      32054  
  5.4. 

 
 5.4 –      32054 

  m ik( / ) mLik( / ) mxxik( / ) t ,  txx1,txx2 L1=L2 

 15 29,7 10,2 4 1 0,15 
 1,5 5,5 1,7 4 1 0,15 

Nox 0,2 0,8 0,2 4 1 0,15 
SO2 0,2 0,15 0,02 4 1 0,15 

 
     5.5. 

 
 5.5 –   

 
M1ik,  M2ik,  M /  iG  /  

 74,655 14,655 1,6718832 2,695875 
 8,525 2,525 0,206856 0,307847 

NOx 1,12 0,32 0,0269568 0,040444 
SO2 0,8425 0,0425 0,0165672 0,030424 

 
5.2.2        

    
 

       
 :   – ,  – ,  

 – N x,   – , Pb  SO2. 
  

 

  6

1

102 




K

K
iTLiTi ntmSmM  (5.5) 

 
  mnpik –   i-       

k-  , / . ; 
mLik –   i-  ,  k-    

   10-20 / ., /  ; 
tnp –   ,  (t = 4 .); 
nк –    ,       k 

 ; 
ST –         , . 

     5.6. 
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 5.6 –       
    

 CO CH N  SO2 

-
32054 

ST, . 0,01 
t , . 4 

m ik, / . 15 1,5 0,2 0,2 
mlik, /  29,7 5,5 0,8 0,15 

n  180 
N'T  1 

ti, /  0,0109069 0,0010998 0,0001469 0,0001445 
GTi, /  0,0084158 0,0008486 0,0001133 0,0001115 

 
5.2.3        
 

       
 :   – ,  – ,  

 – N x,   – , Pb  SO2. 
     

 

  6

1

102 



 iTLiiT ntmSmM                                                                                           (5.6) 

 
 

 Likm –  i-ro  к-  , /   ; 

ikm  –  i-ro     к-  , 
/ .; 

ST–       , ; 
nк –   к-  ,     

 ; 
tnp –  , tnp - 0,5 . 

     5.7. 
 

 5.7 –       
 CO CH N  SO2 

-
32054 

ST, . 0,005 
t , . 0,5 

m ik, / . 15 1,5 0,2 0,2 
mlik, /  29,7 5,5 0,8 0,15 

n  10 
N'T  1 

ti, /  0,0000780 0,0000081 0,0000011 0,0000010 
GTi, /  0,0021658 0,0002236 0,0000300 0,0000282 
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5.2.4       
 

       
   5.8. 

 
 5.8 –   , , NOx, SO2,      

 
  CO CH N  SO2 

  0,2607852 0,032266 0,0042048 0,0025842 
     0,0109069 0,0010998 0,0001469 0,0001445 

  0,0000780 0,0000081 0,0000011 0,0000010 
, /  0,2717701 0,0333739 0,0043528 0,0027297 

 
5.2.5       , 

,  
 

         
    ,   . 

      
  , / : 

 
6103600  ntFgM i

M
i ,       (5.7) 

    gi –    , /  2; 
F –    , 2; 
t –      , .;  
n –       .  
 

      , / 2 
 

FgG i
M
i  , (5.8) 

 
     5.9. 

 
 5.9 –      , , 
 

 
gi, 

/  2 
F, 

2 
t, 

 
n 

M
iM , 

/  

M
iG , 
/  

 0,433 2 2 365 0,568962 0,866 
  

(  
) 

0,0016 2 2 365 0,0021024 0,0032 
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5.3 ё       
 

5.3.1      
 

     
,      (   

),      .   
 , /  

 = ∑ .𝑖 ∙ 𝑖𝑇𝑖 ,  
 

(5.9) 

  ав .𝑖 – -  ,   i-  ; 𝑖 –    , .; 𝑇𝑖 –     i-  , . 
    , /  

 = ∑ 𝑖 ∙ 𝑖 ∙ − , 
 

(5.10) 

 𝑖 –    i-  , ./ ; 𝑖 –    i- o   . 
        5.10. 

 
 5.10 –   

 

  

 

 

 
 

 
ё
 

  
 

,  

-
 

  1-  
  

 
  

 
,  

 

 , 
 

  
, 

/  

-
32054 

6 -90 10 1 3 28,5 0,0941 

 

5.3.2 ,   
 

    ,  
  ,   , /  

 

 = ∑ 𝑁𝑖∙ 𝑖∙ 𝑖∙𝐿𝑖𝐿 𝑖 ∙ − ,   
 

(5.11) 

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

. . 
 

        5.11. 
 

 5.11 – ,   

 

 

-
 

 

 

. 
, 

 

 
. 

,  

 
. 
, 

 

 
, 

.  

 
.

.
, * 

 
.

.
, ** 

 
.

.
, ** 

-
32054 

10 0,41 0,28 0,57 85,6 18 24 49 

 90 
 

5.3.3     
 

      
  , /  

 = ∑ 𝑖 ∙ 𝑖 ∙ 𝑖 ∙ 𝑖𝑖 ∙ − ,   
 

(5.12) 

 Ni –   i-  , .; 
ni –       i-  , 

.; 
mi –        i-  , 

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

 , . . 
        

       10 . ,  
   - 1000 .  

        5.12. 
 

 5.12 –     

 
 

-  
 

-  
 
 

, 
.  1 

/  

  
 

,  

 
, .  

 . 
 . 

,  
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-32054 10 8 0,45 85,6 0,306 

5.3.4       
 

       
   

 = ∑ 𝑖 ∙ 𝑞𝑖 ∙ 𝑖 ∙ 𝑖 ∙ 𝐻 ∙ 𝜌 ∙ − , 
 (5.13) 

  Ni–   i-  , .; 
qi –     100  , /100 ; 
Li –     i-  , . / ; 
ni –     100  , /100 ; 

       
n к = 2,4 /100, ; 

       
n к = 0,3 /100 ; 

 -    ,   1;  = 0,13; 
  -   , / ,  = 0,9 / . 

        
    5.13. 
 

 5.13 –       

 
 

-  

 
 

  
100 . 

 

 
 

 
, 

. /  

 
 

-  .  

. . 

-32054 10 30 85,6 . 0,84240 0,10530 

 

5.3.5    
 

         
   , /  

 = ∑ 𝑖 ∙ 𝑖 ∙ 𝑖 ∙ 𝑖𝑖 ∙ − , 
 

(5.14) 

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

         5.14 
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 5.14 –    

 

 

-
 

/  
i-  

, 
 

-
 
 

 
/ , 

. 

 

 

 
 

 
, 

.  

 
 

/   
 

, 
.  

 

 
, 

 

-
 

 
, 
 

 

 , 
 

-
32054 

10 6 
240/5
08R2

0 

 
+  

85,6 60 45 85 3,825 

 

5.3.6          
 

   – 910 / . 
   ( ) W,   , 

   , 3 
 

W =  · (C1 - 2) · 106/(100 - ) · ,                                                                      (5.15)                
 

      –      , 3; 
 

 = q · n · 10-3 · 0,9,                                                                                             (5.16) 
 

      q –       ;   
 - 350 ; 

n –     . 
      10 %. 

1  2 -  ,     . 
       1600 / , 

  - 40 / ,   
 850 /   115 / . 

 –  ,  85 %; 
 –    ,  1,1 .    
    5.15. 

 
 5.15 –     

  
 
 

  
   

, 
3 

 
  
  
, 

/  

 
 
 

, 
/  

 10 318 3,6 1,92 
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5.3.7    
 

     , /  

k

m
M




1 ,                                                                                                                                                  (5.17) 

    m –   ,   , / ., m =0,075 
k –     , k = 0,05. 
 = ,− , = ,  

 
     79   .



 

79 
 

 
 

      
 -     

     . ., . . 
       

    ,    
   ,    

   .    
  . 

       
 ,  ё    

 –1430,34 . , –62,68 . , -1–868 . , -2–1240 . , 
–2843,03 . ,    –1, –1, –1,    

 2      .  , 
–52,5 2, –52,5 2, –52,5 2.    –

437,5 2,  –  –411,48 2,  
–  –136 2,  –1790,86 2. 

          
  ,      ,   

  13:00  14:00.      . 
     :  

 KING TONY P33411-050B,   
IZELTAS  ECO 8243321005,     KraftWell 
KRW1832.80,       
AE&T HG-68213S,      9.66. 

      : 
     , Te o o ec a  

a a a e  ac a  opo e epe a   a o yce A  32054. 
     :     

    . ., . ,    
 ,      

 .    210731,85 
.      8 . 

    ,     
 24755,15. .  

         
.        .  

    842 / ,   105 
/    0,078 / ,     0,018 
/ ,   0,024 /     0,049 / .  

      318 3/ ,  
 – 1,92 / . 
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CONCLUSION 
 
In the presented final qualifying work, the modernization of the production and 

technical base for the maintenance and repair of buses by IP Kashirin D.N. in the city 
of Abakan was developed. 

 In the research part, an analysis of the existing structure and production man-
agement system, an analysis of the overall organization of maintenance and repair, 
and the possibility of a fuller use of the production base of the enterprise were made. 
Conclusions were drawn based on the results of the analysis. 

 In the technological part of the project, the calculation of the production pro-
gram was carried out including the calculation of the labor intensity of the work EOS 
– 1,430.34 man-hour, EOT - 62.68 man-hour, TO-1-868 man-hour, TP-2,843.03 
man-hour, the number of posts UMR-1, TO-1, TP-1, the number of workers and em-
ployees 2 locksmiths for maintenance and repair. Zone area, EO is 52.5 m2, TO is 
52.5m2, TP is 52.5m2. The area of car storage is 437.5m2, the total production and 
warehouse area is 411.48m2,  the area of administrative and amenity premises is 
136m2, the territory area is 1,790.86m2. Based on the calculations, a seven-day mode 
work of the enterprise from Monday to Sunday in one shift of twelve hours, with a 
lunch break from 13:00 to 14:00 was chosen. The proposed scheme is the organiza-
tion of maintenance and repair. 

 In the third part, the equipment was selected: KING TONY P33411-050B im-
pact pneumatic wrench, IZELTAS tool trolley of the ECO 8243321005 series, 
KraftWell KRW1832.80 oil drain unit, AE&T HG-68213S grease pump with pneu-
matic lubrication pump, SOROKIN 9.66 wheel transport trolley. The selected equip-
ment was included in the flow charts: the flow chart for replacing front wheel pads, 
the flow chart for changing the oil in the gearbox on the PAZ 32054 bus.  

In the economic part, the calculations were made: capital investments for mod-
ernizing the facilities of IP Kashirin D.N., in the city of Abakan, the cost of purchas-
ing additional equipment, estimates of current costs and economic efficiency indica-
tors. The cost of the equipment amounted to 210,731.85 rubles. The payback period 
for capital investments will be 8 months. The wages of workers were calculated, 
where the average wages will be 24,755.15 rubles. 

In environmental safety, the calculation of emissions of substances from cars 
was carried out. Waste generation was calculated during the operation of the facili-
ties. That includes used engine oil 842 l/year, gear oil 105 l/year and rags 0.078 
t/year, the volume of used air filters 0.018 t/year, fuel filters 0.024 t /year and oil fil-
ters 0.049 t /year. The consumption of technical water for the production of UMR 
was 318 m3/year, the amount of oil products was 1.92 tons/year. 
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