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2   
 
2.1      
 
1.   ,     55 

. (  2.1). 
 2.1 ‒      

  
 

, . 
 55 

2.         L =100 
. . 

   (  2.2). 
 2.2 ‒     

  
. 

 
   

    .· . 
/1000  

2,1 
   6,1 

       .· . 0,25 
 ,    ,   

 2.3. 
 2.3 ‒      

   

    , . 55 
    , . . 100 

      253 
  10 

  1 
 

2.2     
 

  , .· . 
 

1000
i

i
i tLN 

=  ,                                                         (2.1) 

 
  Ni –   i-  ,   ;  

iL  –    i-  , ;  
ti –         i-   , 

.· ./1000 ,   , .∙ .; 
knyi KKtt = ,                                                     (2.2) 

 
  ty –  ё       ; 

 –      ,  = 1; 
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к –      , к = 1,1. 
   ё   , .· . 

 
N t=  ,                                                 (2.5) 

 

     ,t  –      , .· . 
     , .· . 

 

 = + ,                                                                 (2.6) 
 

     2.4. 
 2.4 ‒     , .· . 

  .·  
   12705 
   36905 

ё   3196 
    5250 
     60 

 ё   5310 
 -   30 

  63456 
    ( 

 )    
  20 %  , .· . 
 

 0,2  =  ,                                                            (2.7) 
 

0,2 63456 12691 =  = . 
 

     , .· . 
 

   = + ,                                                     (2.8) 
 

63456 12691 76147 = + = . 
 
2.3 ё   ё      

 

   ,  
 

'
1 2 3K KL L K K K=             (2.9) 

 
  LK –    ,   1000000KL = ; 
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 1, 2, 3 –   , 1 = 0,8, 2 = 0,9,   
3 = 0,9 

 
' 1000000 0,8 0,9 0,9 648000KL =    = . 

 
    

 

KN N =                   (2.10) 
 

  NK –     ,   NK = 1; 
 η   –      ; 
 

'
K

L

L
 = ;                  (2.11) 

 
  L   –   , L   = 100000 ; 

 
100000

0,154
648000

 = =  

 
     

 
1 0,154 0,154N =  = . 

 
     

 

KN N=                   (2.12) 
 

  –   ,  
 – 250 .; 

 
0,154 250 38,5N =  =  

 
ё    , .·  

 
1N=                   (2.13) 

 
1  –      , 1  = 83 .· ; 

 
38,5 83 3195,50=  = . 
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2.4                 
 

 

         . 
     2.5. 

 2.5 ‒         
      

     
% .·  % .·  % .·  

 
 15 1905,75 100 1905,75   0 

ё , 
, 

, . 
85 10799,25 100 10799,25   0 

  100 12705,00 100 12705,00   0 
 

-  15 5535,75 100 5535,75   0 
 4 1476,20 100 1476,20   0 

   
 

5 1845,25 100 1845,25   0 

 45 16607,25 0 0,00 100 16607,25 
-  10 3690,50 0 0,00 100 3690,50 

 4 1476,20 0 0,00 100 1476,20 
   
 

10 3690,50 0 0,00 100 3690,50 

 
 

5 1845,25 0 0,00 100 1845,25 

  2 738,10 0 0,00 100 738,10 
  100 36905,00   8857,20   28047,80 

  100 3195,50 60 1917,30 40 1278,20 
  100 3195,50   1917,30   1278,20 

     
 

 Nn= /(  ) ,                                                                                 (2.14) 
 

      –    , .∙ .;  
  –    ,  =1,15;  
   –        , 

 = 1 ; 
  –     , .; 
 

   n=   η ,                  (2.15) 
 

  –    , = 253;  
  –  , =10 .;  
  η  –     ,  η=(0,8–0,9); 

        
   n=253∙10∙0,9 = 2277. 
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  ,      , 
     ,     

. 
 

   
 

1

12705 1,15
 6,42

2920 1
N


= =


. 

  .  
   

 

2

8857 1,15
 4,47.

2920 1
N


= =

  
 

  .  
    

 

2

1971 1,15
 0,97.

2920 1
N


= =

  
 

  .  
   

 
           N=N1+N2+N3,                                                          (2.16) 
 

6 4 1 11N = + + = . 
 

  . 
 
2.5        
 

-      .  
   40-60 %    ,   
 

  = N 0,6,                                                    (2.17) 
 

10 0,6 6,53=  = . 
 

  . 
       

: 
1.   ,     NC,  

     ,  
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C

N
N = ,                                                                         (2.18) 

 
55

0,15
253CN = = . 

 
2.        

  ,    , t  = 3 . 
3.      , =10 

. 
4.       
 

 
C

N t
N


= ,                                                                     (2.19) 

 
0,15 3

0,05
10CN


= = . 

 
  . 

    -     2.6. 
 2.6 ‒    -  

    
     11 

     6 
    1 
  18 

 

2.6    
 

   P      
 , . 

 

i

i

= ,                                                                 (2.20) 

 

i

i

= ,                                                                                           (2.21) 

 
  i  –    , .· .; 

i  i —       
 ,    – 91, i=2070 .· ., 

i=1820 .· . 
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     2.7 
 2.7 ‒       

     

  
 

, 
.∙  

, . , . 

    

  
 1905,75 0,92 1 1,05 

13 

ё , 
, 

, . 
10799,25 5,22 5 5,93 

-  5535,75 2,67 2 3,04 
 1476,20 0,71 1 0,81 

  1917,3 1,60 1 1,05 
   

 
1845,25 0,89 1 1,01 

  
 16607,25 8,02 8 9,12 

17 

  1278,20 0,62 1 0,7 
-  3690,50 1,78 2 2,03 

 1476,20 0,71 1 0,81 
   
 

3690,50 1,78 2 2,03 

 
 

1845,25 0,89 
1 

1,01 

  738,10 0,36 0,41 
 52805,50 26,64 24 30,30 30 

  2.7 ,       
   24   30   

.      20 .  
 

2.7    
 

     , 
.· . 

 
12691 = . 

 
   , . 

 
12691

6,1
2070

 = = . 

 
 , . 

 
12691

6,9
1820

= = . 
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2.8        
 

   ,  , 2 
 

 A XfF = ,                                                (2.17) 
 

   –     - ,   ; 
 –    ,  , 

,       
.   ,   

   -   = 6-7; 
fA – ,    , 2,  f  = 15,2. 

    , 2 
 

15,2 10 6 912F =   = . 
 

  -    , 2 
 

15,2 10 4,5 684F =   = . 
 

  , 2 
 

1 2 ( 1)F f f= +  − ,                                                       (2.18) 
 

    f1 = 18 2 –    ; 
f2 = 12 2 –  ,    ; 
P  –        
. 
 

18 12 (27 1) 330F = +  − = . 
 

       , 2 
 

912 330 1242F F F = + = + = . 
 

    5-10 %   , 2 
 

0,1F F=  ,                                                           (2.19) 

 
0,1 1242 124F =  = . 
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  ( )      

 f  = 7, 2 
 

          1F f=  ,                                                                 (2.20) 
 

4 7 28F =  = . 
 

    –     
    ,        

   . 
 , 2 

 
F f=  ,                                                                  (2.21) 
 

  f  –        ,   
f  =  2,5 2; 

 
10·2,5 25F = = . 

 
       2.8. 

 2.8 ‒      
  , 2 
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 330,0 

 -  684,0 
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3      
 

3.1       
 

 COMEC ACF200       
  (  3.1)      

 .      
    ,       

          
  .    

     ,    
   .     

.     . 
 : 

•     
•   . 
•    . 
•    . 
•        . 
•  . 

 : 
•      . 
•   . 
•      . 
•        . 
•    . 
•   . 
•       . 
•   . 

        SIRIO (  
3.1).         

,  ,    .   
          

         
. 

 : 
•       

. 
•   ,  ,    

   (  SIRIO-S, SPES). 
• 2  100   . 
• 2  220    (300   MAX  SPES). 
• 4    . 
•    . 
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•  . 
•     . 
•   . 
•       . 

 : 
•      ,  

 ,  ,  , 
 . 

•    ,   
  ,    . 

•      . 
•    V-  . 
•     . 
•     . 
•         

№ 3. 
•       

 . 
      COMEC 170 

(  3.1). 
AC 170       , 

         
   Ø 30÷170 .   

 :  
•        
•         

 Mitutoyo; 
•         

  ; 
•         

   ;  
•        

    ;  
•    ;  
•    ; 

 : 
     . 

    Mitutoyo. 
    . 

 . 
  , PV0160. 

 . 
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1 2 3 

1 –  COMEC ACF200      
   ; 

2 –         SIRIO; 
3 –       COMEC 170. 

 
 3.1 –      

 
  3.1    . 
 3.1 –    

    , 
. 

1 2 3 
 COMEC ACF200 

    
 

 1860 .  1150 .  2170 .  1380 .   
.    660 .    30-170 

.    1,5 .   1340 370 . 
   200 .    1200 .   

 1020 . 

3987000 

   
   

  
SIRIO 

     31–180 . 
    460 . 
     830 .  

      1260 – 430 .  
       340 .  
   1200×400 .  

    980 . 
    80 . 

      320 . 
    0–500 / . 

    0,09–0,18 / . 
      40–80 / .  

    2 . 
      0,75 . 
        0,3/0,17 

. 
     0,5 . 

:  x  x  1800×1200×2170 .  
      2780×1250×2570  

1993500 

  
   
 COMEC 

170. 

   30÷170 . 
.   650 . 
.      1020 . 

.      280 . 
  ( ) 150÷500 / . 

  0,12 / . 
  1030 370 . 

.    850 . 

.    120 . 
   2 . . (1,5 ). 
    1 . . (0,75 ). 

 ( )1030 1020 2000  
1150  

2817976 
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3.2         
 

 COMEC RP 330 (  3.2)      
     -  

          
.  

      
   , ,  ,  

,       .  
        ,   

          
     ,   .  

        CBN-PCD.  
    - ,   

    ,     .  
    V-      

    . . 
•  : 
•  . 
•   .  
•    . 
•  ,    . 
•    . 

C  :  
•       Ø 330 mm (13”) 

UT0003   . 
•  . 
• PV0006  ,  120 . 
• PV0021, PV0022       

 (6 .).  
•  .  

 RP850        
(  3.2).   

    ,   
   ( ,  ). 

      RP330,  RP 
850      . 

       (CBN).  
 CBN     ,      

     .  
       

  .  
         

   , . .  , 
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  ,  ,     
     .   

 :  
•  ,    (  TST 010)   
•    /     
•       
•    ,   

 
•     
•     CBN   (1/2)  

 2-    
•   1115  

 : 
•   Ø 330 . 
•    1/2 UT1330.  
•     UT1355 1/2" CB.  
•  . 
•   ,   ,  

TST010. 
•   PV0021 (2 ..  
•   PV0022 (4 .). 
•    PV0006 (  H -120 .  
•  . 

      COMEC RP1300M 
(  3.2)    ,    , 

   .  
  ,     RP 1300, 

       
ё   CBN-PCD    (  

   ). 
      V-  , 

      ,    
        

.   
    COMEC     
  ,      . 

 : 
•       CBN/PCD, 

 355  (14 "); 
•       

; 
•    ; 
•    ; 
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•     ё      
; 

• ё    UT1355; 
•    , TST010; 
• ё     ; 
•     ; 
• ; 

        
;         

   .  
   :   ,   

  ,   . 
       
 COMEC:      

    ,     V-  
,     ,    

 .  
 

   

1 2 3 
1 –      COMEC RP330; 

2 –        COMEC RP850; 
3 –   ,      COMEC 

RP1300M. 
 

 3.2 –   
 

  3.2    . 
 3.2 –    

    , . 

1 2 3 
  

  
 COMEC 

RP330 

  670 270 . 
/ .      125-330 . 

   205 . 
  330 . 
  700 - 1400 . 
  (  ) 145 / . 

    1,5-2,5 . . 
   0,15 . . 
    0,15 . . 

 ( ) 1220 1080 1670 . 

1209509 
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  3.2 
1 2 3 

  
   

  
COMEC RP850 

  1115 . 
.   815 . 
.   330 . 

. - .   200 - 400 . 
   330 .  
   300 - 1200 / . 
  0 - 600 / . 

   1,5   
   0,75 . 

 ( )1550 870 1720   

1565308 

  
,  
   
 COMEC 

RP1300M. 

  1400 . 
.   1225 . 
.   355  (405  ). 

 - .   (  CRZ130) 190 -710 . 
   920x230 . 

   355  (405  ). 
   300-1500 / . 
   0÷1500 / . 

   4.2  ~380 . 
   0,75 . 

    0,5 . 
  -   0,25 . 

 ( ) 2180x1280x2000 . 

1506359 

 

3.3       
 

 
   LEV 125 (  3.3) 

    (    
)  .   

        
        

    .  
       

 . 
      

     ,   
,    ,    
   . 

        
. 
   .  

  - . 
        .  

 : 
•         

,       
.  

•     
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•    
•    
•       
•     

       LEV300 
(  3.3) (    )   

,        .   
     ,  
   .   

    ,  
   ,        

 .  
   ,    

,     ,    
  ,    

    . 
 : 

•    Touch screen,    
   ,    

,       
 . 

•       
  . 

•       . 
•      /    

  . 
•       . 
•     . 
•     -  

,       
 . 

•          
,    . 

•      ,   
    . 

•      . 
•        ,    

 . 
•      25   500 . 

 : 
•         

 . 
•      . 
•    . 
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•      . 
•   . 
•      

 ROBBI (  3.3) 
•  /   .  
•        

  .  
•        

  .  
•       

  .  
•          

,    , 
 SUNNEN.  

•   V-   .  
 SET200: 
 L –        

      ,  
 LE –        

   ,  
 E –       

  ,        
,     ,    

  . 
 

 
  

1 2 3 
 

1 –    LEV 12 ; 
2 –        LEV300; 

3 –       ROBBI. 
 

 3.3 –      
 

  3.3    . 
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 3.3 –    

    
, 

. 
1 2 3 

 
 

 LEV 125. 

.   30 . 
.   120 . 
.   250 . 

  230-310-420 / . 
   1 . . (0,72 ) ~1 

220  
  0,75 . . (0,55 ) 

~1 220  
 ( ) 

946343 

 
    

 
 LEV300. 

 , min-max 25-500 . 
   300 . 

   780 . 
   0-170 / . 

   1,5 . 
   900x800x550 . 

    0,75  
. 

 ( ) 1560x1020x2160 . 

1560200 

 
  

 
 

 ROBBI. 

    31- 300 
.  

.    800 .  

.   250 .  

.   1600 .  
    50- 75- 100- 150 

/ .  
.   0-18  / .  

    .  430 
.  

.       800 .  
  1350 x 550 .  

.   1300 .  

.   80 .  
   3,5- 2,5 .  
.  3 .  

   0,25 .  
 :  x  x   2200 x 

1500 x 2700 .  
   3720 x 1370 x 

3000 .  

1810000 
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3.4      
 

    ё      RS993  RS 
08L (  3.4). 

      
ё  ,   ,     

          
  .  

      ,  
        

( - - - ).     ,  
      ± 7º   .  

       ,  
         

    0  800  / .  , , 
     ,   

      ,    
  . 

         
:        

.      ,  
   .     , 
   (  ),   

     ,    
.         

      ,    
   .  

  :  
•          

. 
•     ( - - - ). 
•         

. 
•        . 
•     ±7°  ,   

     . 
•   . 
•   ( ). 
•     . 
•   ё   16-65 . 

       ё ,  
    ,     

 . 



  

45 
 

         
       . 

       
       

    . 
 :  

•           
. 

•    . 
•  . 
• 3      Ø18-35/30-

42/42-60 . 
• 1    . 
• 2  30º  45º. 
• 7    c  . 
• 6   . 
•     . 
•  . 

C  FSV120 (  3.4)   ё    
       ,  
,        
.  

     ,  
         

  ,    .  
      , 

   ,     
 .  

   :      , 
       

. 
   :  

•          
 

•    /    
•         

 
•     
•     ±15°  ,   

      
•    
•    
•        
•       
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•         
 

•    LED 
•     360 °      

   ,     
•      

       ё ,  
    ,     

. 
         

       .  
       

       
    . 

        .  
 .     . 

 

   

1 2 3 
1 –     ё       RS993; 
2 –     ё       RS 08L; 

3 –    ё      , FSV120. 
 

 3.4 –     
 

  3.4    . 
 3.4 –    

    
, 

. 
1 2 3 

  
  

ё    
  RS993. 

 

 800 x 100 . 
   18 - 90 . 

  200 . 
   8 . 
   (   ) ± 7 °. 
   0 ÷ 1000 RPM. 
 3,8  10A, 220V. 

 ( )1500x1200x2200 . 

4811000 
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  3.4  
1 2 3 

  
  

ё    
 , RS 

08L 

  800 x 100 . 
   18 - 65 . 

  200 . 
   8 . 
   (   ) ± 7 ° 
   0 - 800 RPM. 

 2 , 10A, 220V. 
 ( )1400 x 1100 x 2000 . 

3178000 

  
 ё  

  
 

 , 
FSV120. 

.    1120x304x50 . 
  1,5  

      473 . 
   1340 . 

   180 . 
   200 . 

.   ±15°. 
   50 . 

   1340 . 
   14÷76 . 

  1,5  (220 ). 
 ( )1000x1635x2210 . 

2508500 

 
3.5        
 

   REX (  3.5)   
     ROBBI.   , 

    75-    ROBBI  
     . 

 ROBBI      
   ,       

 .      ,    
          

360º        
  ,   . 

          
  ,    

    -  REX 1200   
   ,  REX 1500, REX 

1800  REX 2200,          
  REX 2700, REX 3100, REX 4000  REX 6000: 

•          
   .   
  4        

   .     
  ,    . 

•  «O»      
 ,      

. 
•      360°. 
•   . 
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•     . 
•       ,  

 . 
•    

     MQ8260A (  3.5)  
    , 

   ,  
.  

      MQ8260A-20 (  3.5)  
        . 

           
.     2000  (     

)         
   ,    

       
.        

   .    ,  
         

   . 
 

 

  

1 2 3 
1 –   REX 6000; 

2 –      MQ8260A; 
3 –  SJMC      MQ8260A-20; 

 

 3.5 –       
 

  3.5    . 
 3.5 –   . 

    
, 

. 
1 2 3 

 
 REX 6000. 

     600-2100 . 
   650 . 

     50-130 . 
    130 . 

     1850 . 
     2100 . 
    160 

4200000 
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  3.5 
1 2 3 

 
  

  
MQ8260A. 
 

        
  ,    

,      
.    820 .;   

60 .;     750 . 

3328000 

 SJMC  
  

  
MQ8260A-20. 

     600-2000 . 
   600 . 

     50-120 . 
    120 . 

     1800 . 
     2000 . 
    150 

2390000 

     3.6 
 3.6–    

  , . 
 COMEC ACF200      1 1993500 
  ,    
  COMEC RP1300M. 

1 1506359 

   
 ROBBI. 

1 1810000 

   ё     
 , FSV120. 1 2508500 

 SJMC      
MQ8260A-20. 

1 2390000 

     3.7 – 3,8. 
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 3.7 –   
    Scania 

ё  , .∙ . 3,5 
  , . 1 

      

№    
ё , 
.∙ .  

1 2 5 6 
  

1     -   . 

1,7 

- ,   -   
770 . 

2 
   ,               

   .    24 . 

3         ,       .   19 ,    
,  8,0 . 

4        .   17 ,    
. 

5       .   17 ,    
. 

6             3-   .   ,    . 

7 
                  

 .  
  19 ,  150 ,   

 . 

8 
            ,  

        . 
  13 ,    

,  6,5 . 

9 
           ,   

         .    10  12 . 

10 
     ,  ,      ,   

  -      . 

- , ,   -  
,   13 ,   

 . 

11 
         ,      

  ,               
    . 

   17 ,   17 
,    . 

12 
              . 

     .    17 . 

13               .    22 . 

14 
          ,       

           .  6,5 ,    13 . 

15 
              

 .  6,5 . 

16 
               

   .   

17 
         ,         

   . 

   13 ,   12 
,  L=150 ,   

 . 
18       .  

19                .    13 ,   13 
,    . 

20      .  

21          10  1,25x62     .   13 ,    
. 
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  3.7 
22        . 

 

 ,  ,  
. 

23          .   13  17 ,  -
16. 

24       ,      .  
25             .    13  17 . 
26      ,         .    17 . 
27                  .    13  17 . 

28 
               
 .    22 . 

29 
                  

       . 
  10 ,    

,  6,5 . 
30                              .    13 . 

31      .   17 ,    
. 

32    ,        .  6,5 . 

33 
               

    .    13 ,  6,5 . 

34        ,           .    17 ,  6,5 . 

35            .   13 ,    
. 

36 
        ,  ,      

          .  6,5 . 

37 
         ,  ,     

   .  6,5 . 

38           .  

39 
                   

      . 
  13 ,    

. 

40            .   17 ,    
,  6,5 . 

41         ,    .   13 ,    
,    . 

42       .   -  . 

43 
             ,    

   . 
  13 ,    

,    . 

44 
             ,   

 . 

  13 ,    
, , ,    

. 

45 
               

. 
  17 ,    

, , . 

46 
                   

   . 

  17 ,    
, , ,    

. 
   

47           . 0,13 
- ,   ,   

-  ,   
-1150. 
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  3.7 
  

49      - . 

1,5 

- , ,   -  
. 

50            ,    .   13 ,    
. 

51 
             ( )  

              ,  
     . 

   19 , . 

52 
               

  .    13 . 

53              .    13 . 

54 

             
      ,         ,  

, ,  ,             
       . 

  13 ,    
,    19 . 

55 
    ,          

  ,               
. 

   19 . 

56 
   ,           ,  

             
     . 

   19  22 . 

57 
              , 
               ,  

         . 
   19  22 . 

58          .    13  

59 
               

      .    13 . 

60 
              , 

    .    14 . 

61 
       ,       ,   

      . 
    13 ,    

,    14 . 

62 
                

 .         . 
 -13 ,    

. 

63                     .   13 ,    
. 

64                  .    14  19 . 

65 
                                      
      .      17 . 

66 
        ,     

       ,     . 
  17 ,    

,  . 

67 
               

         . 
 

   17 ,  . 

68 
              ,   

  .  

69 
                 

    .    17 . 

70                 .     22 , . 
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  3.7 
71 

        ,            
. 

 

 13 ,    
. 

72 
                  

  . 
  17 ,    

. 

73 
                

  .    22 . 

74             .   17 ,    
. 

75 
                 

   .  . 

76 
          ,    
. 

   17 ,   17 
,    ,  

8,0 . 

77 
     ,      ,     
 . 

   17 ,     17  
,     ,  

8,0 . 

78 
        ,      

 ,     ,   ,     
 . 

  13  17 ,   
 . 

79          .  

80 
         ,          

  ,    . 
  13 ,    

,  8,0 . 

81            .   13 ,    
. 

82 
                     

   . 
  13 ,    

. 
83    3  .  6,5 . 

  11 %  
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 3.8 –   
      

ё  , .· . 0,95 
  , . 1 

    ё   

№    
ё , 
.· .  

1 2 5 6 
    

1 
         .  

0,28 

 ,    ё     
 , FSV120. 

2       . ,  
3      .    17 . 
4   ,     .  

5 
     .    ё      , 

FSV120. 
6            .   17 ,  10,0 . 

7 
        ,    ,  

  ,   ,        
 .  

 10,0 .  

8 
            
  .  10,0 . 

9     1 .  

10 
         .  
    .      
,         .  

   . 

11      .     . 
12      .  

    . 

13 
      ,    ,  , 

  ,       . 0,06 
    -1150,  ;  

,   № 280-320,     
 . 

    . 

14 
    .     

 
 

 

15 
        ,   

      .    0,4  
(4 / 2)   2 .      . 

  , . 

   . 

16 
           . 

0,43 

 ,    ё     
 , FSV120.. 

17 
     .    

  ,      52. 
   , ,  

. 

18 
      .      

. . 

19 
      .     

 . . 
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  3.8 
20 

    .      
.  

 

   , . 

21 
      .     

 .     , . 

22 
               

.         . 
,    ё     

 , FSV120. 

23 
       .  :  

 – 81%,   16360-71 – 13%.      .   
8581-78   .  

, ,   ,  . 

24        .  

25 
   .     ,        

      1,5 .       
  .  

 -1,    ё    
  , FSV120.. 

26 

           .   
          

 ,          
   .       

  . 

  ,   . 

27 

      .    -1  
 -40.  -1 – 5 /  -40 – 0,2 – 0,3%.   : 

  – 22,5%  – 18,9%   – 50,6%  – 2,3% 
 -7 – 5,7%.    70-60° .   – 2 . 

  , . 

28           .   . 

29 
           

. , . 

30 
         .   

   .  

31 
             

 .  

32     .  
33       .  

34 
         .    ё      , 

FSV120. 

35 
              

   . 
   ё      , 

FSV120. 

36 
      ,     .    ё      , 

FSV120. 

37 

     ,      
   .    !  

             
    4749-73.         

   30 .         
.    ,   ,   24 – 29. 

      ,     .   
    6-8 .      ,  , 

  1/4      ;     
   24 – 29.         

      . 

,  , . 

38 
        .    ё      , 

FSV120. 
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  3.8 
39      .  

 

 10 . 
40          .    17 ,  10,0 . 
41        .  
42       .  
43            .  
44      .  
45      .    42 - 54 .  (4,2 – 6,4 . ).   17 ,   . .,  . 
46       .  , . 
47              . - . 

  11% 
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4    
 
4.1    

 
        , 

,       , 
 , . 

 
 =  +  +  +  – ,                         (4.1) 

 
   –      , .; 

 –   ,  = 0 .; 
 –   , . (  4.1); 
 –    , .; 
 –      ,  

   ,  = 0 . 
 4.1 –    

  
 
, 

. 
 COMEC ACF200       

 . 
1 1993500 

  ,     
 COMEC RP1300M. 

1 1506359 

     
 ROBBI. 1 1810000 

   ё      , 
FSV120. 

1 2508500 

 SJMC      MQ8260A-20. 1 2390000 
 10208359 

      8%   
, . 

 
 = 0,08 ,                                         (4.2) 

 

 = 0,08  10208359 = 816669. 
 

    5%   , . 
 

 = 0,05 ,                                         (4.3) 
 

 = 0,05  10208359 = 510418. 
 

 , . 
 

 = 10208359 + 816669 + 510418 – 0 = 11535446. 
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4.2       
  
         

        
    .       

      : 
   ,    

, ,  ,  . 
    .     

     . 
          

  .  
 :  

•  – 6  – 2 .  
   , . 

 
 = ч · ·  ,                        (4.1) 

 
  ч  –       , . 

(  4.1); 
 –   ё     ( .  2.5) ,  = 3195 .· .;  
 –  ,  =60%; 
 4.1 –    

    , . 
6   300 

   6  
 

6 = 300 ∙ 3195 ∙1,6 = 1533600. 
 

   , . 
 

 =  ·  / 100,                                             (4.2) 
 

   –     ,  =30%, ., 
 

 = 1533600 · 30/100 = 460080. 
 

   , . 
 

 = щ / ( N  · 12 ) ,                                              (4.3) 
 

  N  –  , N  = 2 . 
 

 = 1533600 / (2·12) = 63900. 
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 ё      , 
     . 

    , . 
 

э = Wэ · эк,                                                              (4.4) 
 

  Wэ –    , Wэ=60000 · .; 
эк –  1 ∙ .  , эк = 7,5 . 

 
э = 60000 · 7,5 = 450000. 

 
       , . 

 
 = V    , 

 
  V  –    , 3/ ., V  = 1; 

 –     , .,  = 280; 
 –   ,  =0,9; 
 –  1 3 , .;  = 65; 

 
 = 1 ∙280∙0,9∙65 = 15470.                 (4.5) 

 
  , . 

 
 =  · V  ·  · /(1000 · i),                                           (4.6) 

 
    –     1 3 ,  =25 / .; 

V  – ё    3, V  = 68; 
 –   , ,  =4320 .; 
 –  1 3  ,  =75  .; 

i –   , i = 540 / . .; 
 

 = 25 · 1265 · 4320  · 75 / (1000 · 540 ) = 1020. 
 

  , . 
 

 = W  · к,                                                     (4.7) 
 

  W  –     ; 
к –  1 ∙ . , к = 7,5 .; 

 
W  = Wч ·t · , 
Wч  –    , Wч  = 1; 
t –  , t = 10; 

 –   ,  = 253; 
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W = 1·10·253 = 2530, 
 

 = 2530 ∙ 7,5 = 18975. 
 

      5%   
,   3 %   , . 

 
 = 0,05  ,                                                         (4.8) 

 
 =0,05  20416719 = 1020836, 

 
 = 0,03  ,                                                         (4.9) 

 
 = 0,03  1500000 = 45000. 

 
  ,       

 3,5%   , . 
 

 = 0,035  ,                                                           (4.10) 
 

 = 0,035  250000 = 8750. 
 

   «  ,   » 
 5000    , . 

 
 = 5000  N,                                                         (4.11) 

 
 = 5000  2 = 10000. 

 
     4.3. 

 4.3 –    
  , . 

  450000 
 1020 

  18975 
   15470 
   8750 
   45000 
   510418 

 ,     10000 
  1533600 
    460080 

   3054273 
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4.3      
 

    ё   , . 
 

ч=  ,                                                                (4.12) 
 

 ч  –      , .  
ч  = 2000 .; 

 
 = 3195 · 2000 = 6390000. 

 
    , . 

 
ч =  – ,                  (4.13) 

 
  –  , .; 

 
ч = 6390000  – 3054273 = 3335727. 

 
  , %. 

 
100 ч

= ,                           (4.14) 

 
   –  ,  = 11535446 .; 

 
100 3335727

29
11535446


= = . 

 
   ,  

 

ч

K
T = ,                            (4.15) 

 
11535446

3,5
3335727

T = = . 

 
-      4.4. 
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 4.4 – -    
   

ё   , .· . 3195 
  , . 2 

   ./ . 63900 
 , . 3054273 

 , . 6390000 
 , . 3335727 

 , . 11535446 
   , . 3,5 

       
       

 3,5 . 
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5         
  

 
5.1      

 
       

     , 
   ,    

 ,      
   . 
      

.      
  ,    

 ,      
        

,   ,     
 .    .     

        .  
     -  . 

-       
 .  -   

        
        , 

 -       
      ,  -
   ,  -

,        -
  . 

      
        

  ,     
: 

-        
 , ,     

  ; 
-     ;  

           
    

; 
-       ,  

      ; 
-    ,    

       
   ; 

-   ,    
;   . 
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5.2 ё       
 

5.2.1        
 

       
 :   – ,  – ,  

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

      1ik   2ik, 
,   

 

1 1 1,ik ik Lik xxik xxM m t m L m t=  +  + 
  (5.1) 

  

2 2 2,ik Lik xxik xxM m L m t=  +   (5.2) 

 

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

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

    , / . [21];  
 tnp –   , .; 

L1 , L2 –     , ;  
txx1, txx2 –          

    ,   
 

,iikik KmM =  (5.3) 

  

  i –     [21].  
   

 

,10)( 6
21

−+= pkikikbij DNMMM 
 

 
(5.4) 

  αb  –   ( ); 
Nk –   к-        

   ; 
 Dp –         ; 
J –  . 

     5.1  5.2. 
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 5.1 –        

 1
0-

16
 

. 

  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 1,8 2 1,113 1,0224 1,136 0,02 0,072 0,08 

M ik 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 0,464 
t , . 4 6 30 4 6 30 4 6 30 4 6 30 4 6 30 
mLik, /  6,1 6,66 7,4 1 1,08 1,2 4 3,6 4 0,54 0,603 0,67 0,3 0,36 0,4 

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,  14,961 47,2466 248,974 2,06 6,4008 33,462 5,04 11,836 61,04 4,5574 6,24043 34,1867 0,123 0,4756 2,444 
M2ik,  3,022 3,0332 3,048 0,47 0,4716 0,474 1,08 1,072 1,08 0,1108 0,11206 0,1134 0,046 0,0472 0,048 

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 

 5.2 –       
 

 
 

α 
 
 

 
 

Mij, /  
CO CH N x SO2 C 

T  X T  X T  X T  X T  X 
 10-16 . 1 55 253 0,2502 0,6996 3,5069 0,0352 0,0956 0,4722 0,0852 0,1796 0,8644 0,0650 0,0884 0,4773 0,0024 0,0073 0,0347 

  , /  0,2730 0,7178 3,5716 0,2502 0,6996 3,5069 0,0352 0,0956 0,4722 0,0852 0,1796 0,8644 0,0650 0,0884 0,4773 
 /  4,4568 0,6031 1,1292 0,6306 0,0443 

 
5.2.2        

    
 

       
 :   – ,  – ,  

 – N x,   – , Pb  SO2. 
  

 
6

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

==    +   
 (5.5) 

 
  mnpik –   i-       

k-  , / .; 
mLik –   i-  ,  k-    

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

; 
ST –         , . 

     5.3. 
 5.3 –       

    
  

CO CH N  SO2 C 
T T T T T 

  ST,  0,001 
  t , . 1,5 

 
1

0-
16

 
. m ik, / . 3 0,4 1 1,113 0,02 

mlik, /  6,1 1 4 0,54 0,3 
nk 25 

MTi 0,000248171 0,000033110 0,000082940 0,000091882 0,000001683 
 ,  0,0001874 0,0002482 0,0000331 0,0000829 0,0000017 
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5.3 ё       
 

5.3.1      
 

     , 
     (   ), 
     .    , 

/  
 
  (5.6) 

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

 
    , /  

 
  (5.7) 

 
  –    i-  , ./ ; 

 –    i- o   . 
        5.4. 

 
 5.4 –   

  
 

 

  
ё  

 
 ,  

 
-

  1-  
 

 
 

, 
 

 
,  

 
 

.   
 

 -
 -

, /  

 10-16 . 6 -190 55 2 3 49 37 1,8 
     : 37 1,8 

 
5.3.2     

 

     ,  
 

  (5.8) 

   –    i-  , ./ ; 
 –     i-  , . 

        5.5. 
 5.5 –     

  
 

 

 
 

   
  

 
   

 
,  

 
 

,  

 
 

,  

 10-16 . 6 -190 37 10 366,77 0,37 
   : 366,77 0,37 
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5.3.3 ,   
 

    ,  
  ,   , /  

 

  
(5.9) 

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

. . 
        5.6. 

 5.6 – ,   

 
 

 
 

 
 

,  

 
 

,  
 

 
 

,  
 

 
, . 
 

 
 

, 
.   

 
 

 
 

, 
.   

 
 

 
,  

 
 

 
,  

 
 

 
,  

 
10-16 . 55 0,7 0,3 0,9 100 15 10 256,67 165,00 495,00 

       , : 256,67 165,00 495,00 
       , : 0,26 0,17 0,50 

 
5.3.4     

 

      
  , /  

 

  (5.10) 

 Ni –   i-  , .; 
ni –       i-  , 

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

 , . . 
        

       10 . ,  
   - 1000 .  

        5.7. 
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 5.7 –     

  
 
 

  
   

, .  

   
   

,   

  
 
,   

  
 

,   

 
 

 
 

, /  
 10-16 . 55 16 1,1 100 20 4840 
     , : 4840 
     , : 4,84 

 
5.3.5       

 

       
   

 

  (5.11) 

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

       
n к = 2,4 /100, ; 

       
n  = 3,2 /100 ; 

       
n к = 0,3 /100 ; 

       
n  = 0,4 /100 . 

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

        
    5.8. 

 5.8 –       

  
 
 

 
 
, 

/100   

  
  

  
, /100   

  
 

  , 
/100  

 
, . 
 

 
 

  

  
, /  
  

  
 10-16 . 55 27 3,2 0,4 100  5,560 0,695 
      :  5,560 0,695 

 
5.3.6    

 

         
   , /  

 
  

 
(5.12) 

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

         5.11. 
 5.11 –    

  
 
 

 , 
  

,  

  
 

  
,  

 
  

,  

 
 

   
 

,  

 
  

   
  , 

/  
 10-16 . 55 6 42 100 50000 0,02772 
     : 0,02772 

 
5.3.8    

 

     , /  

 = m/(1 - k), (5.15) 

  m –   ,   , / ; 
k –     , k = 0,05. 

     50   . 
 
 

5.4        
  

 

         5.9.  
 5.9 –       

  CO CH NOx SO2 C 
   4,456763 0,603054 1,129174 0,630639 0,044303 
     0,0002482 0,0000331 0,0000829 0,0000919 0,0000017 
  . 0,000006 5,760000   0,000019   

 , /  4,457018 6,363087 1,129257 0,630750 0,044304 
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   Scania.  

         
     Scania, : 

•    ,   
    ; 

•       
; 

• ё        ;  
•         

; 
•   . 

  : 
•  COMEC ACF200      

  . 
•   ,     

 COMEC RP1300M. 
•     

ROBBI. 
•    ё      , 

FSV120. 
•  SJMC      MQ8260A-20. 

 -  : 
•     11535446 .; 
•   c  3,5 . 

        
   ,      
    . 
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CONCLUSION 
 

 
The author of the work developed a project of a site for the overhaul of Scania 

truck engines. The aim of the work was to develop measures to organize the overhaul 
of Scania truck engines, where: 

• a draft of the general plan was developed, the direction of movement of 
cars on the territory of a car service was indicated; 

• the required number of technological workers and posts was calculated; 
• the analysis of work on maintenance and repair of vehicles was carried out; 
• a project for a site for the overhaul of parts of internal combustion engines 

of vehicles was proposed; 
• flow charts were developed.  
Technological equipment was selected: 
• COMEC ACF200 cylinder block boring machine with a plane milling 

function; 
• Grinding milling machine, cylinder heads and engine blocks COMEC 

RP1300M; 
• Hydraulic semi-automatic honing machine ROBBI; 
• Machine for processing valve seats and cylinder head guide bushings, 

FSV120; 
• Machine SJMC for grinding necks of crankshafts MQ8260A-20. 
Technical and economic indicators were calculated: 
• the capital investments amounted to 11,535,446 rubles; 
• payback period was 3.5 years. 
The paper considers safety issues during the maintenance and repair of cars. The 

amount of production waste generated was calculated as well as. 
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