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PAPER 

 

In this work technological process of machining of a cover of the coupling 

of coupling of a logger of -60 is designed. 

In technological part office purpose of a cover was analysed, the analysis 

of technological effectiveness and technical requirements, a choice of a way of 

receiving preparation, calculation and a choice of allowances for machining, 

calculation and a choice of the modes of cutting, rationing of technological 

processing of a cover is made, the necessary quantity of processing equipment is 

defined. 

In design part the special tightening adaptation for installation of 

preparation on the universal radial-drilling machine 2M55 on operation of drilling 

of fixing openings was designed. 

The special control adaptation for control of perpendicularity of an axis of 

a landing opening of  of rather adjusting plane T is designed. 

In economic part calculation of expediency of introduction of machines 

with CNC in production was made. Calculation of cost of the fixed business assets, 

payroll calculation of workers and calculation of cost of production of a cover for 

the designed and basic options is carried out. 

In graphic part works were performed the drawing of a cover combined 

with preparation, cards of technological processing of a cover by the 

designed and basic options, drawings of tightening and control adaptations. 

The main technical and economic indicators are taken out. 
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1 я  

1.1 А   я 

 

        
,   ,    ,  

  .  
        ,  

         
.         
 . 

     20.    
     .   

        
  . 

      1.1, 1.2. 

 

 1.1 –     20 (  1412-85), % 

 
 

 

 

Si 

 

Mn 

  

  

 S 

  

3,5-3,7 2-2,4 0,5-0,8 0,2 0,15 

 

   20 

1     –   = 180 ;           
2   –   = 363 ;           
3   –  = 16 %; 

4     = 190 / 2
. 

 

 

 1.2 –    20 

 
 

, / 3 

 
 

, % 

 
 

 
 

·10-2,  

 
 

 t  20  
200 ,  

 
 
  

α, 1/  

-

 
 20  

λ,  

0,72·103 
1,1 700-1100 460 9·10-6 

59 
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1.2 А   

 

       
   .     

    . 
       : 

1   140  -    
      ; 

2        
  ,     .   

  ,  ,      ; 

3   160  -    ; 

4        -

  -    ,  
        

 ; 

5     40   
 ,    ; 

6         
    . 

       
    [19] 

      

1    

 

75,0
m

m
К                                                                                    (1.1) 

 

 m  -   ,  
m  -  . 
km =145/160= 0,91 

 . 

     

2   

 

5,0
К
К

К                                                                                 (1.2) 

 

 k   -   ,  
k  -   . 
k  =37/63= 0,59 

 . 
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3    . 
 

5,0
К
К

К                                                                                      (1.3) 

 

 k  -   ,  
k  -   . 
k  =11/14=0,79 

 . 

 

4  . 
 

5,0 on

N

NК                                                                                  (1.4) 

 

 N  -   ,   
N  -    . 
k  =44/63= 0,7 

 . 

   ,    ,   
    . 

 

1.3  А    

 

       20  1412-

85.   170…229.   10-0-0-09  26645-95. 

       
       ..    

    : 
–       .  

        
; 

–       
        
.  

    ,   
   : 

   R 12,5, R 6,3  R 3,2,  
 ; 

     R 2,5  
  9  ,    . 
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      , 
          

  ,        . 
        
 –  . 

    (  1.1)   . 
 

 
 

 1.1  –   

 

 

010  

     10   4. 

1   6 . 
2   7 .  
3   8 . 

 -  1512;  –  
;   –    18882-93  

  18880-93.  
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020  

     7   6.  

1   4 . 
2   3 . 
3   2 . 
4   12 . 
5   3 . 
6   12 . 
7   1 . 

 -  1512;  –  
;   –    18880-93  

  18879-93.  

 

030  

     7   6. 

1  2  16   2  16 

. 
2  4  9 . 
3  2  16 . 
4  6  14  . 

5   6   14  10-7  . 
6    . 
7    . 
8    3/4”. 

 -  2 55,   –  
  10903-97, -    727-90, 

  1672-80,   3266-81,    
11184-91;      6227-80 3/4”; 

 – ,  . 

 

040  

     4    16 

. 

1   11 . 

2   10 . 
3   7  11 . 
4   13 . 

 -  2 615;  –  
, -  ;   –   

 18882-93.   
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050  

     4    16. 

1   5 . 
2     5 . 
3  . 

    180º. 
4   5 . 
5    5 . 
6   5   . 
7  . 

 -  2 615;  –  
, -  ;   –   

 18882-93,    18880-93. 

 

060  

     4    16. 

1  6  15  . 

2   6   15  8-7  . 
3  2   . 

4   2    16-7  . 
 -  2 55,   –  

  10903-97,   3266-81;  – 

,  . 

 

070  

     4    16 

. 

1  6     5  . 

2   6    8-7  . 
    180º.  

3  6     5  . 

4   6    8-7  . 
 -  90,   – 

   10903-97,   3266-81;  – 

 ,  . 

 

 70%       
   .   

      
   .  

         
       

   .   —  
  ,     
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10 -  

         17    
 6. 

1   4 . 
2   3 . 
3   2 . 
4   12 . 
5   3 . 
6   12 . 
7   1 . 

8   11 . 

9   10 . 
10   11 . 
11   13 . 

12  4  9 . 
13  4  16 . 
14  6  14  . 

15   6   14  10-7  . 
16    . 
17    . 
18    3/4”. 
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       12  
   1. 

19   6 . 
20   7 .  
21   7 .  
22   8 . 
23  6  15  . 

24   6   15  8-7  . 
25  2   . 

26   2    16-7  . 
27    5 . 
28   5 . 
29   5 . 
30  . 
31  6     5  . 

32   6    8-7  . 
    180. 

33    5 . 
34   5 . 
35   5 . 
36  . 
37  6     5  . 

38   6    8-7  . 
-    Victor Vturn- 200; 

 –   , 

 –   ; 
 –    18880-93,   

18882-93    18879-93,    4675-91 32, 

   10903-97;   3266-91;  
  11184-91;      6227-80 

3/4”;    9473-90 200. 

  

1.6      

 

       
   , ,  

,    ,    
.   –     .  

      
    .  
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.           
 .       

 (  1.3). 
 ,  ,     

    Д6] 

 

1000
)()

1000
( c

i S
qQkkkkkQS                                             (1.5) 

 

 i -   1  ,  

k , k , k , k , k  - ,     , 
 ,  ,        

, 

Q -  ,  

q -   ,  

S  -    . 
  I  ,  160    , 

3   . 
 

 1.3 –   

 
  i k  k  k  k  k  Q q S  

 65000 1 0,83 0,74 1,04 1,2 160 145 2500 

  65000 1 0,85 0,74 1,04 1,2 167 145 2500 

 

S 1 = 7934,33           
S 2 = 8466,09   

 

 ,         
  .       

 ,    .   
        

  .      ,   
     ,       

.        
       .    

  ,        
   . 

 

      

 

 = (S 2 – S 1)N = (8466,09-7934,33)500 = 265880                    (1.6) 
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1.7       

 

 -  ,        
         . 

         
  ,     -

   . 
      (  
 140      200) 

   .       
1   140

+0,1
. 

      Rг = 2,5   
     .   

       . 
       

     Д6] 

 

)(22 22
111min iiii

TRzZ   
                                              (1.7) 

 

 Rz – , ; T –   , ;  – 

     
, ;  –     , . 

  Rz  T,    
    ,  700 .   

  T       , 
       Rz = 50 . 

       
        

    

 
22

кd
                                                                                 (1.8) 

 

    ,     . 
 

22 )()( ld ккк                                                                  (1.9) 

 

     Δ  = 1 .   
d=140 ,  l = 45 .  

кк 147)451()1401( 22   
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        , 

        .  
ρ  = 300   

,    
к

d
334300147 22   

   ρ      
,      0,06.  

             
    

22

1
                                                                                        (1.10) 

 

   –  ;   –  . 
      

 б = 200 . 

        
         = 220  [8].  

1 = 298  

         
. 

         

         

.   -     
      . 

    

 

minmax
SS

BA
                                                                    (1.11) 

 

  –   , 21 ;  –    , 

21 ; Smin –  , 10 .                      
  = Smax = 52 . 

         
  = 110 . 

к12211052 22

2
    

        
      . . 

        
    . 

      
     ,   – 

     . 
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      , 

  –     
. 

     1.4. 

 

2    200
-0,17

-0,285. 

  Ra 6,3,     
.      –   . 

       

 

)(22 22
111min iiii

TRzZ   
                                            (1.12) 

 

  Rz  T   700 .   
  Rz = 50 . 

  ,    

     1.8,   
 1.9. 

             Δ  = 1 .   d = 

200 ,  l = 110 .  ρ  = 230 . 
    ,  

       140 –  
      250 , ρ  =60 . 

   ρ = 238 . 
   ρ       

,      0,06. 
      1.10. 
       = 100 . 

         

  = 110  [6]. 

1 = 150 .  

    ,  
    . 

        
      . . 

     1.5. 

        
 Д4Ж (  1.6). 
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 22 
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 1.6 –   

 

  

   
 

 

 ,  -

 -  
  

 
 

  
, 

 

-  -  

1, 6 –  585-1,75 1    1,52 588
+2,3 

2 –   214-1,15 1    3,12 220,2
+0,3 

3 –   220 8,0

9,0


  

1   

2   

 1,22 

0,12 

222,6
+1,4 

220,2
+0,3 

4, 9 –  40-0,62 1    1,52 43
+0,8 

5 –   120
+0,087

 1   

2   

 1,32 

0,22 

117-1,0 

119,6-0,22
 

7 –   140
+0,1

 1   

2   
1,152 

0,172 

1,32 

0,22 

137-1,2 

139,6-0,25
 

10 –   140
+0,4

 1    1,52 137-1,2
 

11 –   160
+0,1

 1   

2   

 1,32 

0,22 

157-1,2 

159,6-0,25
 

12 –   200
17,0

285,0


  

1   

2   

 3,452 (2 

) 
0,12 

214-1,15 

200,2
+0,3 

 

1.8    я 

 

      ,  
  ,    ,    

,    . 
        

. 
1   140

+0,1
. 

     – , .  
  –  . 
 . 

    1.4  t = 1,3 . 
      

   ,     . . 
        .   
  12 [14] S = 0,6 / . 

       
  

9,0



Vyxm

V K
StT

C
V                                                                   (1.13) 
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   v      
 17 Д14] v = 243;  = 0,15;  = 0,4; m = 0,2; 

v -      , 
   ,        

 

v = v · v · v                                                                                 

(1.14) 

 

 v - ,   -  
  ,   1 Д14Ж    =190 -  

v = 1; 

v - ,    , 
  5Д14Ж      - v =0,8;   - v 

=1; 

v - ,   ,   6 
[14Ж      6 - v = 1; 

v = 1·0,8·1 = 0,8 

 –   ,   
  = 60 ; 

0,9 -    . 

V /919,08,0
6,03,160

243
4,015,02,0




  

 

     

 

D

V
n /206

14014,3

9110001000 







                                                    (1.15) 

 

 200 / . 
    

 

nD
V /80

1000

20014014,3

1000









                                             (1.16) 

 

     

 

p
nyx

pz
KVStCP 10                                                                      (1.17) 

 

         22Д14]  

 = 92;  = 1;  = 0,75; n = 0. 

 –  ,    
.              
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 =  · φ  · γ  · λ  · r                                                                  

(1.18) 

 

  –     , 
     = 190   9 [14]   = 1; 

φ  –      ,   = 95 φ = 0,89; 

γ  –    ,   = -15 γ  = 1,25; 

 λ  –      ,   = -5º  
λ  = 1; 

r  –     ,  r =1  r  = 0,93. 

    = 1,04. 

z = 10·92·1,3
1·0,6

0,75·800·1,04 = 1052  

     

 

кВVP
N z

e
4,1

601020

801052

601020






                                             (1.19) 

 

     30 ,   
 – 15 . 

  
  . 

    1.4  t = 0,2 . 
        

      
   .   14  R  = 2,5   r = 1    
S = 0,25 / . 

      

  (1.13)  

V /1959,01
25,02,060

292
2,015,02,0




  

  (1.15) 

n /443
14014,3

1951000 

  

  400 / . 
   (1.16) 

V /160
1000

40014014,3   

  (1.17) 

z=10·92·0,2
1·0,25

0,75·160
0·1,04=68  

  (1.19) 

кВN
e

2,0
601020

16068 
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2     200. 

     –   .  
  –  . 

  . 
    1.5. t = 1,2 . 

       
  ,     . .  

       .  
  12 [14]  S = 0,8 / .  

       
   (1.13).      

v       17 Д14Ж v = 243;  = 
0,15;  = 0,4; m = 0,2; 

v (1.14) -      , 
   ,  0,8. 

V /1018,0
8,02,160

243
4,015,02,0




  

   (1.15) 

n /161
20014,3

1011000 

  

 160  / . 
    (1.16) 

V /100
1000

16020014,3   

  (1.17) 

z = 10·92·1,2
1·0,8

0,75·100
0·0,91 = 850  

 =92;  = 1;  = 0,75; n = 0. 

 – ,     (1.17) 

  = 1; 

φ  –      ,   = 90 φ = 0,89; 

γ  –    ,   = 0 γ  = 1,1; 

 λ  –       λ  = 1; 

r  –     ,  r =1  r  = 0,93. 

    = 0,91. 

  (1.19) 

кВN
e

4,1
601020

100850 

  

     30 ,   
 – 15 . 
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 28 

  . 
    1.5. t = 0,1 . 

        
      

   .   14 [14]  Ra = 3,2   r = 2 ,  
S=0,35 / . 

  (1.13)  

V /2241
35,01,060

292
2,015,02,0




  

  (1.15) 

n /357
20014,3

2241000 

  

  315 / . 
   (1.16) 

V /200
1000

20031514,3   

  (1.17) 

z = 10·92·0,1
1·0,35

0,75·200
0·0,91=38  

  (1.19) 

кВN
e

12,0
601020

20038 


  

 

        
[12]      1.7.   

  

 1.7 –   

 
  t,  S, 

/  

V, /  n, 

/  

Pz, H Ne, 

 

   1,2 0,8 100 160 850 1,4 

  0,1 0,35 200 315 38 0,12 

  440   1,5 0,6 200 160 980 1,6 

  200   1,5 0,6 100 160 980 1,6 

  1,3 0,6 80 200 1052 1,4 

  0,2 0,25 160 400 68 0,2 

 .21   10,5 0,48 20 315 1544 0,52 

 21 0,1 1,3 40 630 93 0,06 

 .7,25  3,625 0,22 10 500 820 0,14 

 8 0,375 0,75 3,15 125 170 0,01 

 .9  4,5 0,27 12,5 500 984 0,2 

 10 0,5 1 4 125 215 0,02 

 .14,5  7,25 0,38 16 400 1210 0,36 

 16 0,75 1 5 100 370 0,03 
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1.9     

 

       
 Д13] 

 

 = t  + t  + t  + t  + t                                                                   (1.20) 

   

 Э  -  ( ) ,   
    ; Э  -  

,   ,    
 ; Э , t  - , ,   

   ; Э  -     
 . 

      
          

    

 = t  + t                                                                                              (1.21) 

 

t , t   Э   ,     . 
  ,      

 . 
       -  

  ,   ,      
     . 

  

     
 (     ). 

   4   

         
 

nS

L
t
o 
                                                                                                (1.22) 

 

 δ = δ0 + L1 + L2 -  ,    
  δ0,   δ1    δ2; S - ; Ч - 
 . 
 

1  160 . 

     . 
      L  = 90 . 

    5 .  .  L = 95 . 

to 79,0
2006,0

95
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2  140 12 .  

     . 
   L  = 20 . 

      –  5 .  L = 30 . 

to 25,0
2006,0

30



  

 

3  140 9  160 9 . 
     . 

   (    )  
L  = 90 . 
    5 .  L = 95 . 

to 95,0
40025,0

95



  

 

4  . 

     . 
   L  = 2,5 . 

   5 .  L = 7,5 . 

to 07,0
2006,0

5,7



  

 

         
t  = 0,79+0,25+0,95+0,07 = 2,06  

 

        
 , ,      .  

   Д10] 

1         1,42 ;  
2       0,36 ; 
3   -   0,53 ; 
4     2,08 .  

 

     

t  = 1,42+0,36+0,53+2,08 = 3,89 . 
 

              = 2,06+3,89 = 5,95 . 
 

     Д13] 

 

 t  = 3% T  = 0,03·5,95 = 0,18 ; 
 t  = 1,2%  = 0,012·5,95 = 0,07 ;                                             (1.23) 

 t  = 6%  = 0,06·5,95 = 0,36 . 
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 = 5,95+0,18+0,07+0,36 = 6,56 . 

 

      -

  

 

шкш
n


..

                                                                                     (1.24) 

 

 -       
  . . = 21 ,   – 23 ;   – 16 ; n – 

     – 100 . 

кш 79,656,623,056,6
100

23
  

        
     1.8, 1.9. 

 

 1.8 –          

 
 to t   t  t  t    

10  

1    

2   

3   

 

0,26 

0,46  

0,09 

2,54 3,35 0,11 0,04 0,21 3,71  3,92 

20  

1    

2    

3    

4    

5    

6    

7    

 

0,45  

1,15 

2,03 

1,89 

1,82 

0,19 

1,06 

3,11 11,7 0,35 0,14 0,71 12,9 13,11 

30  

1  4 . 21 

2   

3  

4  6 . 9 

5   10-7  

6  30 

7    

8   3/4” 

 

1,24 

0,12 

0,12 

0,29 

0,28 

0,21 

0,05 

0,22 

4,56 6,04 0,18 0,15 0,35 6,72 6,88 

40    

1    

2   

3   

4   

 

0,79 

0,25 

0,95 

0,07 

3,89 5,95 0,18 0,07 0,36 6,56 6,79 
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  1.8     

 
 to t   t  t  t    

50  

1   

2     

3   

4   

5    

6   

7   

 

0,41 

0,38 

0,07 

0,54 

0,38  

0,65 

0,07 

4,32 6,82 0,21 0,08 0,41 7,52 7,75  

60  

1  6 . 7,25 

2   8-7  

3  2 . 15 

4   16-7  

 

1,62 

1,56 

1,04 

0,96 

4,54 9,72 0,29 0,24 0,58 10,83 10,99 

70  

1  6 . 7,25 

2   8-7  

3  6 . 7,25 

4   8-7  

 

1,62 

1,56 

1,62 

1,56 

4,61 10,97 0,33 0,28 0,65 12,23 12,39 

 

 

 1.9 –        

 
 to t   t  t  t   -  

10 -  

1    

2    

3    

4    

5    

6    

7    

8    

9   

10   

11   

12    

13  4 . 21 

14  6 . 9 

15   10-7  

16  30 

17    

18   3/4” 

       
 

 

0,45  

1,15 

2,03 

1,89 

1,82 

0,19 

1,06 

0,79 

0,25 

0,45 

0,07 

1,92 

1,24 

0,29 

0,28 

0,21 

0,05 

0,22 

2,31 33,91 0,56 0,25 0,92 35,64 36,06 
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  1.9  

 
 to t   t  t  t   -  

       
 

19    

20   

21   

22   

23  6 . 7,25 

24   8-7  

25  2 . 15 

26   16-7  

27    
28   

29   

30   

31  6 . 7,25 

32   8-7  

33    
34   

35   

36   

37  6 . 7,25 

38   8-7  

 

 

0,26 

0,46  

0,95 

0,09 

1,62 

1,56 

1,04 

0,96 

0,42  

0,54 

0,65 

0,07 

1,62 

1,56 

0,42  

0,41 

0,49 

0,07 

1,62 

1,56 

0,87       

 

1.10  В  я 

 

  ,     
   

  10, 20 –   1512  -  = 17,03 ; 

  30, 60  70 –   2 55  -  = 30,26 ; 

  40  50 –   2 615  -  = 14,54 . 
 

       

 

F

Nш
N

125,0
602015

50026,30

60

max. 






                            (1.30)

 

 

 .max –   , , 
N –    , 500 , 
F  –      , 

2015 . 
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F

Nш
N

149,0
602015

50006,36

60

max. 




  

 

  ,  ,  , 
    (  1.10) [15]. 

 

 1.10 –      
 

  -   
 Victor Vturn- 200 

  ,  

    

   

960 

1000 

Ma    
 , /  

4200 

  ,  15 

Ma    
 , /  

12000 

  ,  22 

 ,  ±0,005 

  Fanuc 31i- 5 

 RS-323 

  LCD 10,4” 

 

 

 

 
 

 

 1.2  – -   
  Victor Vturn- 200 
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-    Victor Vturn- 200 

(  1.2)      “VICTOR TAICHUNG” 

( ).  ,     
  40 ,       

 .      
       . 

 

 

 

 1.3  –  -   

  Victor Vturn- 200 

 

Victor Vturn- 200      
,   ,    

,    .    
   9  (  1.3). 
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2 я  

 

2.1   я 

  

     
      ,  

       . 
 
2.1.1        

 

 

     - , 
  -   1512 ,  
      

   .         
    .  

     -  
 2 615        , 

   . 

 
2.1.2      

 

       9 

,         
 .       

  –  3   6.   
   4    5, 11. 

      
       .   

  ,   ,  
 . 

      120,  
       . 
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 2.1 –    

 

 

   (  2.2)   
   .  

 

  0RFLP                                                                    (2.1) 

               

  –     , ; 
 

p
nyx

pХ KVStCP 10                                                                 (2.2) 

 

         22 [9] 

=46;  = 1;  = 0,4; n = 0. 

 = 1,04 –  ,   
  (1.18).  

PХ 51004,1806,03,14610 04,01    
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L –    ,     
    – 285 ; 
F .  –     . 
 

F  = Q·k                                                                                                   (2.3) 

 

 Q –     ; 
      k  = 0,16 –     ; 
      R –   – 90 ; 
510·285= Q·0,16·90 

,        
Q = 10  

 

 

2.1.3     

  

       ,   
    = f(Q). 

        
  .       10000 . 

       [1] 

 

Cd 7,1580/100004,1/                                                     (2.4) 

 

  = 1,4 –      ;  
 –  ,    , ;  

 -       45    
 80 . 

        , 
       ,   

.       32. 

 ,       
    . 

 

 = r · ·tg(+)+                                                                              

(2.5) 

 

 r  = 0,45d –   ;  
 -    (  32  = 330);   
 = 1030 -     ;  

  -       
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22

33

3

1

dD

dD
f




                                                                              (2.6) 

 

D  = 1,7d; d  = d; f = 0,16. 

           
           

 = 0,2d  = 0,23210000 = 64                                                         (2.7) 

 

     ,   
   f    30-50 % ,   .  

       

 

 = 0,25d  = 0,253210000 = 80                                                    (2.8) 

 

    . 

 
 

2.1.4        

 

      
      

 ,    .  

     .  
       

   ,  
  ,   .  

  ,  
,        

    [4] 

 

=  - · Д( 1· )
 2
+ 2

+ 2
+ 2

+ 2
+ Д( 2 ·А) 2] 0,5

                           

(2.9) 

 

  = 300  –  ;  

 = 1,2 - ,     
     ;  

1 = 0,6 - ,    
       ;  
2 = 0,7 - ,     

  ,  ,   
;  

W -   ;   
  -     ;  
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  -   ,    
  ;  

  -     ;  
  -   ,    

  ;  
  -    .  

      -  
               = 50 . 

    = 0, . .    
        

  .  
      

     ,    = 0. 

          
 

  = 2·N                                                                                               (2.10) 

  

 2 = 0,002 - ,     
    –  ; 

N -       .    
      ,   

   500 .                  
  = 0,002·500 = 1  . 
    ,      

,   = 0, 

   14  W = 160 . 
   = 300-1,2·Д(0,6·50)

2
+1

2+(0,7·160)
2
]

0,5 
= 300-140  = 160  

 ,      
 . 

 

2.2     я 

 

       
   –   

  166-90.    

   868-82. 

     -

 –   .    
       7398-95 

  .  
       

     . 
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2.2.1      
 

 

        
       

.  

,      
   - ,   

 .    ,   ,  
     (  2.2). 

       . 
 

  
2.2.2     

     
 

     ,    
.       3,  .  

        
   4. 

 

 

 
 

 

 2.2 –    

 

 

    3 ,    2, 
    9.  ,   
        . 

     ,  . 
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2.2.3      

 

  –      
  . 

  ,     , 
   8-30%    . 

   300 , , 

     30 . 
         Д4Ж 

 
2222                                                                    (2.11) 

 

  ∆    –       , 
    . 

        
 .      – 10 

. 
 ∆   – ,           

(0,001 );   
∆   – ,          (0,002 );   
∆  –     (0,005 ); 

к30012,02005,02002,02001,0201,0   

  ,      
         

.  
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3 я   

3.1 В   я 

 

        
.        

  (  3.1). 
 

 3.1 –    
 

 

 

-

 

-

, 
 

 
 
 

R  

-

 
, 

2
 

 
 

,  

 
, 

 

-

 1512 

1 30 22 2,9 2,7 1018000 1018000 

-

 2 55 

1 5,5 26  2,7 1,5 948000 948000 

-

 2 615 

1 4,5 21 4,4 2,6 1032000 1032000 

 3 40 69 60  2998000 

 

     
   ,   

  (  3.2). 
 

 3.2 –     

 

 

 

-

 

-

, 
 

 
 
 

R  

-

 
, 

2
 

 
 

,  

 
, 

 

-  
 

 Victor  

Vturn- 200 

1 15 46 5,5 3,4 2482500 2482500 

 1 15 46 50  2482500 
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3.2     

 

,  ,    

 

S = f  kf                                                                                                    (3.1)             

 

 П –      ; 

kf = 2,5 – ,   
  , ,   

  . . 
     3    

  23,32 
2
.  

S  = 23,322,5 = 60 
2 

       1 .  

S  = 18,72,5 = 50 
2 

 

 

3.3 я    

 

       
    ,     

.           , 

       
         . 

,   ,    

       
.        

   .    
     ,   . -  

    5     500 .  
      Д5]. 

           
      . 

     ,   
      - 

.      ,  
     . 
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3.4 я  я 

 

       
       

  .  
 ,   ,   

    .    
      

, , ,  . 
          

 . 
         

     . 
 

3.5 я  я 

 

      
      

,        . 
    ,  

       -  
    .     

,  ,        
 .      

    ,     
 ,     

 .     . 
 

3.6 я       
я 

 

       
      

-       
,    ,    

 , ,     
      . 

         ,   
    ,   

  ,     , 
  . 
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 -   ( )  
   ,     

.  
     [5] 

 

– – – – – – – – – – – – – – – – – –  

 

  -  ;  -  ;  
 –  ;  - . 

    - ,  
        

 ,   ( )    
      . 

 

3.7    

 

         
  .     

  (  1.6).     
   – 7934,33 . 

              
,                  
        . 

           
       Д9] 

 

 di
                                                                                    (3.2) 

 

       i ––     ; 
            m ––     ; 
            C

di
 ––            d-   

     i-   ,  ./ . 
          d-      

    i-         , 
 ,       
.   

 

           
   

 

 = ri· k · k · k · k · k · k · di
                                                             

(3.3) 
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  ri
 –          , 52,2 ./ ;  

          k  –  , 
k , k , k , k , k   –  ,    ,  

             (1,3),  
  (1),     (1,4), 

   (1,095),      
 (1,3);  

di
 –       , / .  
      

 .   1,21.     
  61,83   1,0305 ;     – 

36,06   0,601 . 

 

 = 52,2·1,21·1,3·1·1,4·1,095·1,3 ·1,0305 = 168,63  /  

 

       
         . 

    , ,  , 
   ,  0,3005 .    
  25%.     

,  15%   . 
 

 = 52,2·1,211,25·1,3·1·1,4·1,095·1,3 ·0,30051,15 = 70,69  /   

 

   (  3.3, 3.4) –    
 ,       

        
 . 

      :   ; 
 ;  ;   , 

   .  

    3 %   
      1 % -  

  .     1 %  
  .    

  0,5 %     
  . 

 ,    ,   
 

 

N

АА N                                                                                       (3.4) 

 

N –     (  1.10), ,  
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N –   , 500 .   
 

 3.3 –       
   

 
 

 

-

 

 
 

, . 

 
, 

. 

 
, 

% 

 
 

, . 

 
.  
,  

1  60
2
 75000 4500000 3 135000 33,75 

2  3   2998000 12 359760 89,94 

3    89940 8 7195 1,8 

4    29980 15 4497 1,12 

5    37490 15 5624 1,41 

   7655410  512076 128,02 

 

 3.4 –      
    

 
 

 

-

 

 
 

, . 

 
, 

. 

 
, 

% 

 
 

, . 

 
.  
,  

1  50
2
 75000 3750000 3 112500 33,53 

2  1   2482500 12 297900 88,77 

3    24825 8 1986 0,59 

4    24825 15 3724 1,11 

5    31163 15 4674 1,39 

   6313313  420784 125,39 

 

 

             

 

 = (N·kN· k · ko · kw/)· .max·                                                            

(3.5) 

 

   N –   , ; 
         kN, k , ko  –          

,  ,     
     (0,7); 

kw –– ,            
 (1,06); 

η –      (0,7); 
 –       (1,52 · ). 

 

 = (40·0,75·0,79·0,7·1,06/0,7) ·0,5044·1,52 = 19,26  /  

 

 = (15·0,75·0,98·0,7·1,06/0,7) ·0,601·1,52 = 10,68  /  
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шRW

.

                                                                                 (3.6) 

 

 А  -     -    
 ,      

  – 12500 . 
R  –   ;  

.  –    6   24174 ; 
 –       –  
  – 0,2838 ,   – 0,5044 ,   – 0,2423 

,     – 0,601.  

/64,12
24174

)2423,0215044,0262838,022(12500   

Ч /3,14
24174

601,04612500    

 

    
  = 168,63+128,02+19,26+12,64 = 328,55 /   

  = 70,69+125,39+10,68+14,3 = 221,06 /   

 

              
    

 = S +  = 7934,33 + 328,55 = 8262,88 /  

 = S +  = 7934,33 + 221,06 = 8155,39 /  

 

  ,        
       33%.   

       . 

 ,    (    
)  

 

NЭ  )(
12

= (8262,88-8155,39)·500 = 53745                 

(3.5) 
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3.8 -   

 

1          
  – 500 . 

2          
    1.6  7934,33 . 

3       3.3, 3.4. 

4       3.1, 3.2. 

5        
–  3.1, 3.2. 

6         
     

.   . 
          
  ,  ,    

   ,   .  
,         
. 

7      
     

 

mn

NЗ
З

N

18737
125,01213

50063,168

12
. 








                                     (3.6) 

 

  –    ,    
,     , / ; 
N –   , ; 
n –    , ;  
m –  ;  
12 –   ; 

N –   , . 
       

    

 

mn

NЗЗ
N

Ч
Ч 34379

149,01215,0

50047,61

12
. 








                               (3.7) 

 

  –    ,    
,          , / . 
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А Ч  

 

       
     -  

-72 .  

        
,          

   . 

       
   ,  

 ,     
  .  

     -   
-  ,     

    . 

        
    ,    

     
   .  

        
   ,  

 -  . 
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