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  f  – ,     (   ), 
 2,  f  = 21 2;   
 X  –  , X  = 3; 
 К  –    , К  = 6. 

 
21 3 6 377.F      

 
2.7.2      
 

         
       , 2 

 

1 2 ( 1),F f f P                    (2.65) 
 

  1f  –     , 2;  
 2f  –     , 2;  
 P  –    ,  

    . 
  ,    2.25.  

,       
     4,5 2. 
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 2.25 –       
 f1   f2 

    
 , 2 

P , . FY, 2 

f1, 2 f2, 2 

 21 15 0,23 9,4 
 18 15 0,11 4,7 

 12 6 0,11 6,7 
-  21 5 0,17 16,9 

 15 9 0,11 7,0 
 15 9 0,11 7,0 

 18 12 0,06 6,7 
  21 15 0,23 9,4 

 18 15 0,11 4,7 
 58 

 
2.7.3     
 

       :  
     10      
,       

,  , , ,    
  . 
        10  

     
    ,   

  ,  ,     
 . 

  
 

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

            
(2.66) 

 
   –      ; 

 f  –       10   
 , 2 (  32 [13]). 

ё        2.26. 
 

 2.26 – ё     

  ,   fy , 2 

 
 F   2 

K1
( ) K2

( )  K3
( )  K4

( )  K5
( ) -

 
-

 
1 2 3 4 5 6 7 8 9 10 

 , ,  
 

32 2 0,91 0,8 0,95 1,35 1,1 6,57 7 

,    32 1,5 0,91 0,8 0,95 1,35 1,1 4,93 5 
    32 1,5 0,91 0,8 0,95 1,35 1,1 4,93 5 

  32 0,4 0,91 0,8 0,95 1,35 1,1 1,31 1 
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 32 0,1 0,91 0,8 0,95 1,35 1,1 0,33 0 
,      32 0,15 0,91 0,8 0,95 1,35 1,1 0,49 0 

 32 - 0,91 0,8 0,95 1,35 1,1 - - 
, ,   32 0,2 0,91 0,8 0,95 1,35 1,1 0,66 1 

  ,  
   

32 1,6 0,91 0,8 0,95 1,35 1,1 5,26 5 

  ,  
(   ) 32 4 0,91 0,8 0,95 1,35 1,1 13,15 13 

     
 (    

) 
32 0,4 0,91 0,8 0,95 1,35 1,1 1,31 1 

   (  
 ) 32 0,2 0,91 0,8 0,95 1,35 1,1 0,66 1 

               39,60 39 

 

2.7.4        
 

      3 %  
 -  .    

   5–6 % (5 %      
  6 %    )   -

 .       
         (  

2.27). 
       
 -      2.28. 

 
 2.27 –      

 
  % , 2 

 :     
               60 1,8 
            40 1,2 

: 100 2,9 
 :     

               20 1,2 
            15 0,9 
             15 0,9 
            10 0,6 
             20 1,2 
              10 0,6 
             10 0,6 

: 100 6 

 
 2.28 –  -   

  % , 2 

 ,    (    ) 92,6 1321 
  4,1 58 

 2,7 39 
 0,2 3 

 0,4 6 
 100 1427 
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2.8     ( )  
 

     , 2 

 
,x A xF f A K                    (2.67) 

 
  f  – ,    , 2,  f  = 21 2;   

 A  –  -  , x = 32; 
 K –    -  ,  
 К  =2,5; 
 

21 32 2,5 1677F     . 
 
2.9   -   
 

       
    : 

  –  4 2   ; 
 – 10–15 %       

 ; 
-  – 0,27 2   . 

  -     
 2.29. 

 
 2.29 –  -   

  , 2 , 2 

1 2 3 
   20 20 
   3,0 3 
 -  1 1 
  -    14,4 14 
       

  4 4 
 4 4 

  4 4 
   20 20 

 -     

  4 4 
   4 4 
   4 4 
   4 4 

  4 4 
    :     

  0,60 1 
  0,53 1 
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     3,9 4 
   14,7 15 

   29,4 29 
 120 120 

 

2.10     
 

      -
   (    ,  

  .),    -   
      . 

       
  ,    ,   

     . 
     

    .   
      -

  ,       
 .      

          
   . 

  -      
     F , 2 

 
(F ) 100

,A хF F
F

K

  


               
(2.68)

 
 

  F  –   -  , 2,  
 F  = 1427;  
 F  –   -  , 2, F  = 120;  
 F  –       , 2,  
 F  = 1677; 
  К3 –   , %, К3 = 52; 

 
(1427 120 1677) 100

6201.
52

F
  

   

 
 -     

    ,  . 
         

       
   ,    

  . 
      

  ,   , 
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.       15 %  
     50 %    10 %  

  50 %. 
       

 ,     . 
 
2.12        

 

    8 . 00 .      
   12 .  13 .  

       2.34. 
 

 2.34 –     
№  

 
. 

    ,   
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   250                         
2   250                         
3    250                         
4      250                         
5   

 
250                         

 
2.13        
 

       
    ,     
      . 

        
 .     ,    
     ,    

  . 
    ,    

 . 
  - ,   . 

      
 . 

        
     ,    ё   

    .           
            

    . 
        

  2.35. 
 
 
 

 2.35 –        



 

40 
 

    
1 2 

       
    .   ,    

     
    

. 
    

(      
). 

   
   

 ,    
  -    

    
.   

       
  ё . 

        30-60 /  
     

    
  . 

    
. 

      
      

    
 . 

    
. 

        
     
 . 

    
. 

     
     

. 
   . 

  .      
. 

  .  ,    
  

     
. 

    . 

     
  . 

     
 . 

 
        

: 
1.         20 /  

  .      80 /   
 ,      ,   

(      )   
        ,    

,     .     
            

. 
2.      80 / ,   

    ,     
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     ;    
        . 

,        , 
     . 1,     , 

        ,   
 .  , ,     . 1 

      . 2,     
  . 

     , 
     .  
   ,       
. ,     ,  

    –      , 
, , , , , 

  ,  . ,   
       ,    . 

 
2.13.1   

 
         
        
   19,6-24,5  (0,20-0,25 / 2). 

   ,       
   (      

   ,   ,  
    ). 

          
    .     

  ,         
     .    
   ,       

  ,        
  . 

         
          

  .     ,  
      ,    
         

      . 
        .  
       

 .   ,  . 
    ( ). 

       ,   
     .  
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.  ,            
.                   . 

 
2.13.2  

 
        

       .   
       ,        

      (    ): 
–    ; 
–  .  ,   

   ,   
     ; 

–    . 
        
   ,     

    .   
      . 
   : 

–         
    ;   

    (  )   
.         .  

         
,      ,    
       ; 

–          
  ;      

 (     ; 
–             ,        

       .         
             
   ,      ё     

.        
    ,     

,        
; 

–             ,  
  ё    ё   ,    

;      ,  
   ; 

–   ,     ,    
 . 
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2.14        
 

 : 
     ; 
       

 (4  8.  = 25-30 ∙  (2,5-3,0 . ); 
      ; 
   ; 
         

 . 
       

    (   )   (  
). 

       
:          

,     . 
         

   .        
 15-20      . 

       
    . 

   (  2.1),    
 ,   .      
 ;        

 6-12 .        
    .      

  ,       
 . 

 
 

1 –    ; 2 –  ; 3 –  ;  
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4 – ; 5 – ; 6 – .  
 2.1 –     

 
   (  2.2)      

    3 (  2.1),   
     .     

,    1      
.    ,     

        6-12 , 
     2. 
 

 
 

1 –  ; 2 – ; 3 –  ;  
4 – ; 5 – ё .  

 2.2 –   
        

     .    
    40   ,  - 10 . 

       280 3 (  
 - 380 3). 

     . 
         

( ).       15-20    
     (    

). ,   ,    
:  8, 14 ,  ,  . 

     
     : 

1.          
,         , 

  .       
 " ",     ; 
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2.   3-4     ,  ,   
 ,   1/2 - 1   .  
           

   ; 
3.          

  ; 
   . 2  . 3   ,    

    .     
    ,       

   ,    2/3 (   15-20  
    )     

     (     -
   ,   40    ). 

         
             

        
       .  
,      ,   

          
   .    

    . 
     ,     

    2.36. 
 
 
 
 

 2.36 –      ,   
   

    
1 2 

  
    .       

    
      

. 
    

. 
     

  ,   . 
 " " 

    
     

 . 

            
(       

    ,   
   .)  . 

  .     . 
    

. 
   . 

       . 
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. 

   
   

     
 -    
   

 . 

  ,  
          

« ». 

          
   (  

)  . 
     

    
« ». 

   
. 

   . 

     (  ) 
    -  

   
. 

 . 

   
 -   

   
   . 

     
. 

    
 . 

 . 

        
   

. 
     
  . 

  .     . 
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3      
 

3.1       
 

   «Cormach» (  3.1) –  
  ,   

     , , 
        14  56 .  

     , 
     , , Scania, Volvo, Man, 

Mersedes-Benz,      BelAZ, Caterpillar, 
Komatsu, Bell, Volvo, Doosan Moxy, John Deere, Terex, Liebherr   

ё   30  55 .  
      

,        
 .  

    (Sivik) -515  (  3.1). 
:  

 . 
      . 
     ё     47" - 56". 

: 
     . 
      .  
        14"–56". 
          

 
        

  2300     1065 . 
       

   ,  .  
   . 

-      
 SICE S 560 (  3.1)  . 
        , 

,      14  56  956 –   
),     2300     1065 .  

       14 
 56  (   ).      ,    

     .   , 
        .   

       . 
  ,    24 ,  
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  .      .  

 

   
1 2 3 

 
1 – -       SICE S 560. 

2 –    «Cormach» SV 2450; 
3 –     (Sivik) -515 ; 

 3.1 –   
 

  3.1    . 
 3.1 –    

    , 
. 

1 2 3 
-

 
 

  
 

 
SICE S 560. 

 400 .  
  3,3 - 4,4 . 
  1,9 - 2,5 .   14 - 46 

.    2300 . 
  1500 . 

   2500 .  8-10 . 
  1260 . 

  (  ) 2530 1720 2180 . 

1915000 

 
 

 «Cormach» 
SV 2450. 

  14 – 56 . 
   2450 . 

   1220 . 
   1300 . 
   3500 / .  

 380 .    
1,25 – 1,8 .    

 1,25 – 1,8  . 
    3,5 – 7 

/ .   0 – 130 . 
  (L    ), 2731  1950  2260 .   

  1120 . 

650000 

 
 

  
(Sivik) -

515 . 

   14-56 . 
   2300 . 

   1065 .. 
   380 . 

  3,0 . 
  2340  2390  1810 . 

 770 . 

454000 
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3.2     ё  
 

    ё    -1 (  3.2). 
          . 

  ,     . 
    (  ).  

    30 . 
      JTC-WD1250 

 600  (  3.2). 
: 

       
   . 

    . 
     . 
        

. 
         

 . 
  ,  ,  ,  

,     . 
        3-1/4". 
    ,     

      
       Werther 

PL701 (OMA 600) (  3.2).  
  .  
  .  
     .  
    ,    .  
      CASTOR.  
  . 

 

  
 

1 2 3 
1 –      Werther PL701 (OMA 600). 

2 –     ё    -1; 
3 –       JTC-WD1250; 
 3.2 –    ё    
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  3.2    . 
 

 3.2 –    

    , 
. 

1 2 3 
 

 
   

 
 

Werther PL701 
(OMA 600). 

 900 . 
 1020 . 

 1460 . 
 124 . 

ё   700 . 
 140 . 

  660 . 

82000 

 
 

  ё  
  

-1. 

  750 . 
   400 . 
   800 . 
   1400 . 

  ( ),   
1200 1020 1120. 

 ,  140 . 

67500 

  
 

  
 JTC-

WD1250. 

  600 . 
   380 . 
    800 . 
   1400 . 

     1,08  0,41  1,08 
 113 . 

47000 

 
3.3      ё  
 

ё   -335  (  3.3)   
    ,     

 . 
   22. 27. 30. 32. 36. 38. 41. 46. 55. 

        
 ,        

.      ё    . 
       12  24, 

    ё   ё  ,   
      .   
   ,    

      . 
 POLARUS-12 (  3.3)     

.        
,    .   

 POLARUS-12 – , , ,  
,    .  

 : 
  ,    . 
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    . 
   . 
   . 
    . 
        

 . 
     ,    . 
      (  

  ). 
 -120 (  3.3)  , ,   

         
      

. 
 

 
 

 

1 2 3 
1 –  -120. 

2 – ё   -335 ; 
3 –  POLARUS-12; 

 3.3 – ё    ё    
 

  3.3    ё . 
 3.3 –   ё  

    , 
. 

1 2 3 
 -120.   0,55 , 380/50 . 

    120  .  
  1".    

1100 650 1100 .   100 . 

84600 

ё  

 -335 . 

  2,2, . 
    380 , 50 . 
     150-2400 

.     36 . 
     24 . 
   (  ) 1,4 .   

   (   ), 
740 600 1070 .   120 .  

209000 
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  3.3. 

1 2 3 
 

POLARUS-12. 
  410 / . 

    31-73 . 
     1". 
   3 . 380 . 
    4000 . 
   1,1 . 
  1340 560 1070 . 
  64 . 

119000 

 
3.4      ё  
 

    -32 MAXI (  3.4) 
      10  30       

,       200 .   
  .  

 AUTOPROGRAMM    MAXI  
        (  

        
      ). 

  AUTOSUPPLY        
  –   .   
        –  

   .  
 : 

    /    (  200 ).  
      (   ,  

Ford). 
       , " ", 

      .  
      . 
   
  

      WERTHER OLIMP 
TRUCK (  3.4)   - .   

    .  
  OLIMP TRUCK 

      . 
   . 
  . 
  «Alu»  «Alu S» 

  OLIMP TRUCK 
     . 
      . 
    . 
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       . 
       . 

     SICE S680E (  3.4) 
         

,         28"  
  20",   200 .  

:  
    (16 ),   

,     
.     

    .  
  Sice S680E     

,     
,       

 .  
    ,      

   ё        
      ё  

  .  
        .  

      
       

.  
 :  

   MFT.  
   GVA. 
   DXT+CBFT.  
   RAC/T.  
      SPT.  
   P300.  

 

 

  
 

1 2 3 
1 –      S-680E (SICE). 

2 –     -32 MAXI; 
3 –       WERTHER OLIMP TRUCK; 
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 3.4 –       
 

  3.4    . 
 3.4 –    

    , 
. 

1 2 3 
 

  
 
 S-

680E (SICE). 

  46  .  
  99 / .   
  1,5"-20".   
  28".   

.   800 .   

.   1320 .   

.   200 .   
  158 .   

  .   
  (  ), 1560 670 990 .   

  156 .   
 115/230  -1 - 50/60 . 

360000 

 
 

  
-32 MAXI. 

.   10-30". 
 .   500 . 
  220 /50 . 
    200 . 
   0-450 . 
    750 . 
     ( ), 
1360 1360 1375 . 

230000 

 
   

 
 

WERTHER 
OLIMP TRUCK. 

   246-610 . 
   510 . 
   1245 . 
  ,   150 

   200 / . 
   8 . 

 220 /50 . 
  0,6 . 

  700 2100 1700 . 

215000 

 
3.5        
 

    ( + ) SIVIK -115 (  
3.5)       .  

 : 
    ; 
         

 ,  ; 
  «AirD Pro-10»     

  ,     
  ,     ;  , 
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    , 
   Motorola; 

: 
        ; 
     «AirD Pro - 10»; 

    KL-30M AirD (  3.5). 
        

    . 
 : 

     15 ; 
      0,1 ; 
   2 - 8 .; 
       

(1,0...10,0 ); 
       ; 
     ; 
       

     ; 
 

  
1 2 

 
1 –    .KL-30M AirD. 

2 –     ( + ) SIVIK -115; 
 3.5 –    ё  

 
  3.5    . 
 3.5 –    

    , 
. 

1 2 3 
  

 
.KL-30M 

AirD. 

  ( )    1460  630  1460 . 
      1 - 10 . 

    0,1 .     220  . 76900 

  
  

  10 . 
   700 . 108000 
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( + ) 
SIVIK -115. 

   1500 . 
  1600  800  1950 .  200 . 

 
3.6      

 
  ,      

  724 (  3.3)   
         

: -14, -142, -236, -238     
 . 

 -746-00 (  3.3)   -   
  -236, -740.  -746    – 

,         .  
  12    .     

      ,    
   .     , 

         
       - . 

 

 
 

1 2 
1 –   -      . 

2 –   ,       
; 

 3.6 –     
 

  3.6    . 
 

 3.6 –    

    , 
. 

1 2 3 
  ,   

  
  

 -746-0. 

:  . 
  : ,   

.    0,5 . 
    20 . 

  50 .    

41000 



 

57 
 

( ), 580x490x470 . 
  -   

  
  724 

 .   ( ), 
590 580 1030 . , 40. 27000 

 
3.7        
 

 -280  -240 (  3.7)     
          

.  0,5 ,    2500 , 
 1030 350 780 ,  28 . 
  : 

   ; 
    -280   

,      ,    
       ; 

           
 . 

 

  
 

1 2 
 

1 –  -280       /  ; 
2 –  -240       /  .. 

 3.7 –     
 

  3.7    . 
 

 3.7 –    

    , 
. 

1 2 3 
 -

280    
  
 /  
. 

 500 . 
   2500 . 

  1030 350 780 . 
 28 . 

31000 
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 -
240    

  
 /  
. 

 500 . 
   2500 . 

  1030 350 780 . 
 30 . 

33000 

 
  3.8     
 3.8 –    

  
, 

. 
    (Sivik) -515 . 1 454000 

      JTC-WD1250. 1 47000 
 -120. 1 84600 

      
WERTHER OLIMP TRUCK. 

1 215000 

   .KL-30M AirD. 1 76900 
  ,      

  724. 1 27000 

 -280        
 /  . 1 31000 
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4        
  

 
4.1      

 
       – 

      . 
      

      ,    
  .     ,  
 ,    . 

       
  ,   , ,   

      ,  
  .  

       
    . 

         
      

       
.  
        

   ,   . 
    ,    
        

  . 
   ,     

     .  
   ,    

  ,   
         
       

. 
           

      .  
      ,    

     (     ). 
        

 ,    
,   , , ,  
    . 

C   (  23-01-99)   
,       , 

 , , , ,  
      . 
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     .   
        

      
     ,    

      .  
  4.1, 4.2, 4.3     .  

 
 



 

 
 

6
1 

 4.1 –       .  

, 
, 

, 
 

 
 
 
 

, ° , 
-

 

 
 
 
 
, 

-
 

 
. ° , 

-
 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 

 
 4.2 –       .  

, 
, , 

 

 
,  

 
, ° , 

 
0,95 

 
, ° . 

 
0,98 

 
 

 
 
 

 
. °  

 
 

  
, °  

  
 

  
 
 

 
, °  

  
 

  
 
 

 
. % 

  
 

  
  15 

  
 

. % 

 
 

  - 
. 

 

 
 

.  

 
  

   - 
 

  
 
 

  
  

, /  

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

 
 4.3 –        .  

, , ,  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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4.2 ё       
 

4.2.1        
 

       
 :   – ,  – ,  

 – N x,   – , Pb  SO2. 
 i-      k-       

      1ik   2ik, 
,   

 

1 1 1,ik ik Lik xxik xxM m t m L m t     
  (4.1) 

  

2 2 2,ik Lik xxik xxM m L m t     (4.2) 

 

  mnpik –   i-       
k-  , / . [21]; 
mLik –   i-  ,  k-    

   10-20 / ., /  [21]; 
mxxik –   i-       k-

    , / . [21];  
 tnp –   , .; 

L1 , L2 –     , ;  
txx1, txx2 –          

    ,   
 

,iikik KmM   (4.3) 

  
  Кi –     [21].  

   
 

,10)( 6
21

 pkikikbij DNMMM 
 

 
(4.4) 

  αb  –   ( ); 
Nk –   -        

   ; 
 Dp –         ; 
J –  . 

     4.4  4.5. 
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 4.4 –        

 

  CO CH N  SO2 C 
  T  X T  X T  X T  X T  X 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
m ik, 
/ . 3 7,38 8,2 0,4 0,99 1,1 1 2 2 0,113 0,1224 0,136 0,04 0,144 0,16 

M ik 2,7 6,642 7,38 0,36 0,891 0,99 1 2 2 0,10735 0,11628 0,1292 0,032 0,1152 0,128 
t , . 4 6 30 4 6 30 4 6 30 4 6 30 4 6 30 
mLik, /  7,5 8,37 9,3 1,1 1,17 1,3 4,5 4,5 4,5 0,78 0,873 0,97 0,4 0,45 0,5 
L1,  0,01 
mxxik, 
/ . 2,9 2,9 2,9 0,45 0,45 0,45 1 1 1 0,1 0,1 0,1 0,04 0,04 0,04 

txx1, . 1 
txx2, . 1 
L2,  0,02 
M1ik,  14,975 47,2637 248,993 2,061 6,4017 33,463 5,045 13,045 61,045 0,5598 0,84313 4,1897 0,204 0,9085 4,845 
M2ik,  3,05 3,0674 3,086 0,472 0,4734 0,476 1,09 1,09 1,09 0,1156 0,11746 0,1194 0,048 0,049 0,05 

Ki 0,9 0,9 0,9 0,9 0,9 0,9 1 1 1 0,95 0,95 0,95 0,8 0,8 0,8 

 
 4.5 –       

 

 
 

α 
 
 

 
 

Mi j, /  

CO CH N x SO2 C 

T  X T  X T  X T  X T  X 

 1 32 250 0,1442 0,4026 2,0166 0,0203 0,0550 0,2715 0,0491 0,1131 0,4971 0,0054 0,0077 0,0345 0,0020 0,0077 0,0392 

  , /  0,1186 0,3311 1,6582 0,1442 0,4026 2,0166 0,0203 0,0550 0,2715 0,0491 0,1131 0,4971 0,0054 0,0077 0,0345 

 /  2,5635 0,3468 0,6592 0,0476 0,0488 

 
4.2.2        

    
 

       
 :   – ,  – ,  

 – N x,   – , Pb  SO2. 
  

 
6

1(2 ) 10 ,n
Ti k Lik T npik kM m S m t n 

       
 (4.5) 

 
  mnpik –   i-       

k-  , / . [21]; 
 mLik –   i-  ,  k-    

   10-20 / ., /  [21]; 
tnp –   ,  (t =1,5 .); 
n  –    ,       k-  

; 
ST –         , . 

     4.6. 
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 4.6 –       
    

  
CO CH N  SO2 C 
T T T T T 

  ST,  0,001 
  t , . 1,5 

 m ik, / . 3 0,4 1 0,113 0,04  
mlik, /  7,5 1,1 4,5 0,78 0,4  

nk 26 
MTi 0,00014448 0.000192 0,000048288 0,000005474 0,000000194 

 ,  0,0001174 0,0001445 0,0000193 0,0000483 0,0000055 

 
4.2.3        

 
       

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

     
 

6
1 (2 ) 10 ,n

iT k k Lik T ikM n m S m t 
      

 
 

(4.6) 

 Likm  –   i-ro   -  , /  
 [21]; 

ikm  –   i-ro     -  , 
 / . [21]; 

ST –       , ; 
n  –   -  ,     

; 
tnp –  , tnp - 0,5 . 

     4.7. 
 4.7 –       

  
CO CH N  SO2 C 
T T T T T 

  ST,  0,003 
  t , . 0,5 

 m ik, / . 3 0,4 1 0,113 0,04 
mLik, /  7,5 1,1 4,5 0,78 0,4 

nk 26 
MTi 0,00004944 0,00000612 0,000016864 0,000001958 0,000000716 
,  0,0000402 0,0000494 0,0000066 0,0000169 0,0000020 

 
4.2.4       

  
 

       , 
,  ,  . 

    : 
       : 

  , /  
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63600 10 ,n n
iM g n t       (4.7) 

 
    gn –   ,    ; 

n –       ; 
t –  ” ”      , . 

  ,     
   , /  

 
610 ,B B

i iM g B     
 

(4.8) 

 B
ig  –    , /   

,          
; 

 -      , . 
     4.8. 

 4.8 –       
   

qn, /  0,0226 

n, . 250 

t, . 10 

Mi
n, /  0,2034 

   SO2 CO 

qi
B, /  1600 0,0054 0,0018 

,  3600 

i
B, /  5,76 0,000019 0,00000648 

 
4.3 ё       

 

4.3.1      
 

     , 
     (   ), 
     .    , 

/  
 
  

 
(4.9) 

   – -  ,   i-  ; 
 –    , .; 
 –     i-  , . 

    , /  
 
  
 

(4.10) 
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  –    i-  , ./ ; 
 –    i- o   . 

        4.9. 
 4.9 –   

  

 
 

 
 

  
ё  

  
,  

 
-

  1-  
 

 
 

, 
 

 
, 

 

 
 

.   
 

 
 

-
, /  

 6 -190 32 2 3 49 21,3 1,0 

       
: 21,3 1,0 

 
4.3.2     

 

     ,  
 
  
 (4.11) 

   –    i-  , ./ ; 
 –     i-  , . 

        4.10. 
 4.10 –     

 
 

  
 

 
    

  
   

,  

 
 

,  

 
 

,  
 6 -190 21 10 213,33 0,21 

  
 : 213,33 0,21 

 
4.3.3 ,   

 
    ,  

  ,   , /  
 
  

 
(4.12) 

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

. . 
        4.11 

 4.11 – ,   

 
 

 
 

 
 

,  

 
 

,   

 
 

,   

 
, .  

 
 

, 
.   

 
  

 
, 

.   

 
 

 
,  

 
 

 
,  

 
 

 
,  

 32 0,7 0,3 0,9 65 15 10 97,07 62,4 187,2 

       , : 97,07 62,4 187,2 

       , : 0,1 0,06 0,19 
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4.3.4     
 

      
  , /  

 
  

 
(4.13) 

 Ni –   i-  , .; 
ni –       i-  , 

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

 , . . 
        

       10 . ,  
   - 1000 .  

        4.12. 
 4.12 –     

  
 
 

 
 
 

  
, .  

   
  

 ,   

  
 
,   

  
 

,   

 
 

 
 

, /  
 32 20 1,1 65 10 4576 

     
, : 4576 

     
, : 4,576 

 
4.3.5       

 

       
   

 
  
 (4.14) 

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

       
n  = 2,4 /100, ; 

       
n  = 3,2 /100 ; 

       
n  = 0,3 /100 ; 

       
n  = 0,4 /100 . 
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 -    ,   1;  = 0,13; 
  -   , / ,  = 0,9 / . 

        
    4.13. 

 4.13 –       

 
 

 
 

 
 
, 

/100   

  
  
 

 
, /100 

 

  
 

  
 

, /100  

 
, .  

 
 

  , 
/  

    

 32 25 3,2 0,4 65  1,947 0,243 

      
:  1,947 0,243 

 
4.3.6    

 

         
   , /  

 
  

 
(4.15) 

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

         4.14 
 4.14 –    

 
 

 
 

 , 
  

,  

  
  

 ,  

  
 
,  

  
    

,  

 
   

   
 , 

/  
 32 10 42 65 30000 0,02912 

     
: 0,02912 
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5    

 
5.1    

 
        , 

,       , 
 , . 

 
К =  +  +  +  – К ,                         (5.1) 
 

   –      , .; 
 –   ,  = 0 .; 

 –   , . (  5.1); 
 –    , .; 

К  –      ,  
   , К  = 0 . 

 
 5.1 –    

  
 
, 

. 
    (Sivik) -515 . 1 454000 

      JTC-WD1250. 1 47000 
 -120. 1 84600 

      
WERTHER OLIMP TRUCK. 

1 215000 

   .KL-30M AirD. 1 76900 
  ,     

   724. 1 27000 

 -280        
 /  . 1 31000 

 935500 
 

      8%   
, . 

 
 = 0,08 ,                                         (5.2) 

 

 = 0,08935500 = 74840. 
 

    5%   , . 
 

 = 0,05 ,                                         (5.3) 
 

 = 0,05 935500 = 46775. 
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 , . 
 
К = 935500 + 74840 + 45775 – 0 = 1057115. 
 
5.2       

  
         

        
    .       

      : 
   ,    

, ,  ,  . 
    .     

     . 
          

  .  
 ,    :  

  - 6  – 1 . ( .  5.2). 
   , . 

 
 = · ·К  ,                        (5.4) 

 
   –       , . 

(  5.2); 
 –   ё       ё    ,  = 7209 

.· . (  2.12);  
К  –  , К  =60%. 
 

 5.2 –    
    , . 

6   120 
 

   6  
 

6 = 120∙7209∙1,6 = 1153440. 
 

   , . 
 

 =  ·  / 100,                                             (5.5) 
 

   –     ,  =30%, ., 
 

 = 1153440 · 30/100 = 346032. 
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   , . 
 

 =  / ( N  · 12 ) ,                                              (5.6) 
  N  –  , N  = 3 . 

 
 = 1153440 / (3·12) = 32040. 
 ё      , 

     . 
    , . 

 
э = Wэ · э ,                                                              (5.7) 

 
  Wэ –    , Wэ=11000 · .; 

э  –  1 ∙ .  , э  = 4,5 . 
 

э = 11000 · 4,5 = 49500. 
 

       , . 
 

 = V  К  , 
 

  V  –    , 3/ ., V  = 0,03; 
 –     , .,  = 280; 

К  –   , К  =0,8; 
 –  1 3 , .;  = 32; 

 
 = 0,03∙280∙0,8∙32 = 215.                 (5.5) 

 
  , . 

 
 =  · V  ·  · /(1000 · i),                                           (5.8) 

 
    –     1 3 ,  =25 / .; 

V  – ё    3, V  = 960; 
 –   , ,  =4320 .; 
 –  1 3  ,  =75  .; 

i –   , i = 540 / . .; 
 

 = 25 · 960 · 4320  · 75 / (1000 · 540 ) = 14400. 
 

  , . 
 

 = W  · ,                                                     (5.9) 
 

  W  –     ; 
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 –  1 ∙ . ,  =4,5 .; 
 
W  = W ·t · , 
 
W  –    , W  = 1,5; 
t –  , t = 10; 

 –   ,  = 250; 
 
W = 1,5·10·250 = 3750, 
 

 = 3750∙4,5 = 16875. 
 

      5%   
,   3 %   , . 

 
 = 0,05  ,                                                                     (5.10) 

 
 =0,05  935500 = 46775, 

 
 = 0,03  ,                                                       (5.11) 

 
 = 0,03  450000 = 13500. 

 
  ,       

 3,5%   , . 
 

 = 0,035  ,                                                           (5.12) 
 

 = 0,035  75000 = 2625. 
 

   «  ,   » 
 5000    , . 

 
 = 5000  N,                                                         (5.13) 

 
 = 5000  3 = 15000. 

 
     5.3. 
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 5.3 –    
  , . 

  49500 
 14400 

  16875 
   215 
   2625 
   13500 
   46775 

 ,     15000 
   158890 
 

         
        

  (  5.4). 
 

 5.4 –     

  
, 

. 

 
 

./  1 

. . 

 
 

  
 

 % 
    1153440 160 70 
 346032 48 21 

  158890 22 10 
 1658362 230 100 

 
5.3      

 
        

  -     
     . 

  , % 
 
 = 100 ∙ ( 1 / 2 – 1) ,                                          (5.14) 

 
  1 –     , .,  

1 = 500;  
2 –     , .,  
2 = 230 

 
 = 100 · ( 500 / 230 – 1 ) = 117. 

 
     , . 

 
Ээ = ( 1 – 2) · ,                                                    (5.15) 
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   – ё  ,  = 7209 .· .; 

Ээ = (500 – 230) · 7209 = 1946138. 
 

  , . 
 
Э  = Ээ – К · ,                                                      (5.16) 
 

  К –  , К = 1057115 . 
 –    ,  =0,15. 

 
Э  = 1946138 – 1057115 · 0,15 = 1787571. 
 

   ,  
 

эЭ
K

T  ,                                                                          (5.17) 

 
1057115

0,5
1946138

T   . 

 
-      5.5. 

 5.5 – -    
   

ё     , .· . 7209 
  , . 3 

    , ./ . 32040 
 , ./ . . 230 

  , . 1787571 
 , . 1057115 

   , . 0,5 
       

  ,     
   0,5 . 
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     ,   

    ,    
         

 .      .  
       

        
    ,    ё   

ё , : 
       ; 
    ,       

 ; 
         

; 
 ё   ё     . 

      : 
     (Sivik) -515 . 
       JTC-WD1250. 
  -120. 
       WERTHER 

OLIMP TRUCK. 
    .KL-30M AirD. 
   ,      

  724. 
  -280         

/  . 
    ,  -  

: 
    1057115 .; 
     0,5 .  
         

   ,      
    . 

 
 

 
 
 
 
 
 
 
 

CONCLUSION 
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The present graduation thesis considers the analysis of the existing structure and 
production management system, the analysis of maintenance and repair organization, and 
the possibility of the fleet vehicles’ production base proper utilization. The conclusion has 
been made based on the results provided. 

The purpose of the graduation paperis to develop measures to improve the 

maintenance and repair of trucks out ofareadeployment;the process design has been 

calculated: 

• the required number of tech staff and check stationshave been calculated; 

• the required number of tech staff and check stationsforroutine maintenancehave 
been calculated; 

• checklistsfor axle and clutch repairhave been developed; 

• aneconomic profile of a project and a project environmental impact assessment 

have been made. 

It has been proposed to introduce new equipment into the production process: 

• Cargo tire fitting machine Sivik GShS-515V. 

• Trolley for transporting wheels with a JTC-WD1250 jack. 

• Wrench G-120. 

• Balancing stand for wheels of WERTHER OLIMP TRUCK trucks. 

• Inflating truck wheels station KL-30M AirD. 

• Disassembly, assembly and clutch adjustment stand of P724 diesel engines. 

• P-280 device for removal and installation of transmission gearboxesand axles of  

KAMAZ truck vehicles. 

The car routine maintenance organization has been proposed, technical and economic 
indicators have been calculated: 

• the sum of capital investment amounting to 1,057,115 rubles; 

• the payback period of 6 months. 

The paper thesis considers the observance of safety procedure measures during car 
routine maintenance. The amount of harmful emissions into the atmosphere has been 
calculated. 
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