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 1.1.   
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 1.     . 

  
711 

08 
711 

08 
711 

09 
711 

10 
711 

11 
711 

12 

  - ,  2500 2500 4000 6300 8000 10000 

  ,  300 320 450 670 840 950 

  , 
 

150 200 245 360 400 560 

  ,  450 530 530 760 920 1060 

  ,   100 120 125 180 200 230 

    
    ,  

530 550 630 780 900 1020 

 - , :  

-  
-  

600 
260 

600 
260 

710 
320 

900 
380 

1050 
400 

1150 
450 

 -    
,  

130 130 150 260 300 350 

     235 660 200 125 110 80 

    
- , /  

5 7 5 5 5 5 

 ,  100 100 130 160 180 200 

 ,  
810 
x 

890 

880 
x 

887 

1060 
x 

1010 

1290 
x 

1230 

1410 
x 

1410 

1660 
x 

1660 

    
   40 , 2 

625 625 1000 1575 2000 2500 

  ,  5,3 5,3 9,5 12,1 16,2 25 

    
,  

26 22 41 49 54,6 99,6 

 ,  10600 11200 17000 30350 41900 62700 
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  1. 

 , :  

-  
-  
-  

6150 
1640 
2050 

5300 
2200 
2145 

5800 
1900 
2230 

7080 
3490 
2540 

7860 
3250 
2920 

8950 
3420 
2930 

 

 1.2    .  
. 

 

       
 . 

       
   “ ”,    

   N =741 . 

       
     . 

  ,  ,  M=17,2 . 

       1.1 

 

 1.1           

 . 

 

 

 

      
   

, 
, 
 -

  m > 
30 . 

 
,   

  

m = 8-30 . 

 -
,   

  

m   8 . 

 
( .) 

< 5 
< 10  < 100 
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 5…100 10...200 100...500 

 100…300 200...500 500...5000 

  1.1 

 300…1000 500...5000 5000...50000 

 > 1000 >5000 > 50000 

 

  ,     
    ,    

  - ,   
      -   

 ,    . 

      
 . 

     : К = τ ы /τ = Ф⋅ ⋅ηNГ⋅τ ,         (1.1) 

  –  ;  –   ( );  

 –       , =2070 ; 
m1 –     ; η –   

, η = 0,9…0,98; N  -      
  . 

  :        = 6,87  

     η = 0.9 

     m1 = 1 

  

 

 

 К = ⋅ ⋅ ⋅ .⋅ , = . ≈  
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 1.2       . 
  

 

 

 

 

 

 

  –    
       

  . ( :  
,    ,    . .) 

      . 1.2.,  20 <  
< 50     . (  
14.004-83) 

     
-  .    

   ,     
    (  1.3).  

     :   
   ,   -

,     ,      . . 

 

 1.3 -     

 
  

 

 
  

  
 

 ,    

   

 1…2  

2…10  

10…20  

20…50  

50  >  
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  1.3 

 

 

 

-  ( ), -
 ( ) 

    

 
 

 (  .) 

 

       
    .   

      
       . 

           
      , , 

       
  .      

      (   
 )   ,    

   . 

      :  
      ;  
 ;   ,    

    ;    
        

 ;      

 ;     ; 
        

  ;    . 

        
 ,         

       ,  
  ,      

 . 
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2.     
 

2.1.      
 

     40   4543-71.   
      , 

       :  
,  ,  ,  ,   

,    . 

        
  ,  ,    

 .      Ra  
    .     

    . 

         

. 

 

 

 

 2.1.   « » 
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R     0     ,    4     R     0     ,    4     

  :  150h6, 125 8, 85 8, 63.3. 9, 
4 15  

  128H8   Ra=0,2   
. 

  4 15    Ra=0,8 

  150h6   Ra=1,6 

  85 8   Ra=1,6 

  63.3 9   Ra=1,6 

 

        l=10   
. 

    :  –  14; 
 –  h14;  –  ±IT14/2. 

 

 2.1     

 . 
    

 

 

4 . 26 

Ra = 6,3  

 

 

 

      4 . 
   

    
  

  
    

   
  

  
   0,4  

 .,   
0,62*0,4 = 0,248  

 

 , . . 

   
  

  

110    14 
 0,87 ; 

155    14 
 1  
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  2.1 

 

     
0     ,    0     3     А     

 

135 2-7   

150h6    

Ra = 1,6  

 

 

    . .   
    

 ,   
   

    
 .  

 150h6 
 

  
  

  . 
  135 2-

7      0,03 
   

  
 , 

    
  .  

 

  
   

  
   

     
 ( , 
) 

 

 

0     ,    0     5     А     

 

85 8, 78 11, 
63,3 9 

Ra = 1,6  

 

      
  

  
   

      

   63,3 9 
  

  
   . 

      
  

,   
,  

  
 . 

 
  78 11  

  
, . .  

   
 

 Ra = 
1.6,  

8- 9. 

  
 

 
  

  
  

 
   

 Guarnizioni 

  2.1 



16 

 

 

0     .    0     3     A     

 

150 

Ra = 12,5  

 

      
 
   

 150  
  

    
0,03 . 

 , 
 ,  
   

   
 

   
   

, 
,  

   
 

  
 .  

 

  
0    ,    0    2    5     A    

 

     150h6   

Ra = 1,6  

 

 

      
   

  “ ”  
 “ ”.  
  
    

  6  
. 

 

  
. 
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  2.1 

 

    
0    ,    0    2    5     

 

125 8 

Ra = 0,2  

 

       
 “ ”   

“ ”.  
  

  
.   

125 8   
   

   
  . 

  
,  

 
  
 

   
. 

 

0    .    0    3    A    
 

50 

Ra = 3,2  

     
   

  
  

. 

      
   . 

  
 
  

 . 

  

 

2.2.      
 

      
     ,    

         
   ,     

. 

      
   . 

     , 
      

   .    – 
       

       ,  
 ,   . . 
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2.2.1.    
 

      40   4543-71  
   HB 156…197,   : 

     ≥ 75 / 2 (750 / 2),  

     ≥ 52 / 2 (520 / 2), 

     ≥ 34 / 2 (340 / 2). 

 

       
  ,  :  

 ,   ,  
   ,      

         
.  

     ,   
        
-       

-  .    
       

  ,     
  .   

       , 
     (  135 2-7 )    

         0,01   
 .  

 :        
         
         
         

. 
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2.2.2.    
 

       
   14.210-83. 

        2.2 

 

 2.2     

 
 

 
 

 

 
 

Ra,  

 

 

 

1  T14 6,3 +  

2 124
45˚ 

T14 12,5 +  

3 150 T14 12,5 +  

4  50 T14 12,5 +  

5 63,3 H9 1,6 +  

5  3 T14 1,6 +  

6 85 H8 1,6 +  

6  18 T12 1,6 +  

7 78 H11 1,6 +  

7  12,5 T12 1,6 +  

8 1 T14 12,5 +  

9 287.5 ±IT14/2 1,6 +  

10 150 H6 1,6 +  

11 149,5 H14 12,5 +  

12  173 T12 3,2 +  

14 92 H14 12,5 +  

15 125 H8 0,20 +  
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   2.2 

16 126 H14 12,5 +  

17 M135 7H 6,3 +  

18 1 T14 12,5 +  

19 135,5 H14 12,5 +  

19  32 T14 1,6 +  

20 4 T14 0,8 -  

21 8 7H 6,3 + 12 . 

22 26 H14 12,5 + 4 . 

23 192 15
0 

T14 12,5 +  

  12,08 6,75 26/27  

 

     : К .э. = 𝐐 .э.𝐐э                                                                                                             (2.1) 

 Q . . –   ; 

Q . –  . К .э. = = ,  

   . . = 0,96 > 0,8       
  . 

 

       : КТ = − А  ,                                                                                                       (2.2) 

                       –   : А = ∑Аi ,                                                                                                            (2.3) 

  -   ; 

n –    .  
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А = ,  КТ = − , = ,  

   . = 0,92 > 0,8      
  . 

    : КШ = Ш  ,                                                                                                            (2.4) 

  –    ; Ш = ∑Ш𝐢𝐧                                                                                                             (2.5) 

  i –   i-  ; 

n –  ; 

 = 6,75  КШ = , = ,  

   . = 0,15  0,4      
 . 

 :       
       

. 

 

 2.3.         
 7505-89 

 

       : , 
, ,  ,    . .    

        
   : 

 -   

 -   

 -    

 -    

      “ ”, 
   ,    
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      , 
          

.  

 ,          
 ,    . 

 

   - : 

 

1.    
 М . . = М ⋅ К                                                                                                     (2.6) 

 

  . = 1.5 ÷ 1.8  . 20.   = 1.7, : 

 

.  = 17.2∙1.7 = 29.2( ) 

 

2.     
: -    

 : . 

  . 19   4 

 

3.   
 . 1  40    2. 

 

4.   ,     : 
 V = ⋅М . = ⋅ . к. к ⁄ =                                                            (2.7) 

 V х = a ⋅ b ⋅ H = ⋅ , ⋅ . =                                   (2.8) 

 VV х = = .                                                                                          (2.9) 



23 

 

 

  .2  7505   2. 

 

5.      . 2    15. 

 

6.  : 
 
63.3   1.6  2.3  

125   1.6  2.5  

150   1.6  2.5  

 150   12.5  1.8  

 192   12.5  1.8  

 287.5   1.6  3.0  

  (  .5)  0.5  

    (  .4)  0.5  

 

7.   ( . 18) 
   - 5° 

   - 7° 

 

8.  , : 
63.3 – (2.3+0.5)∙2 = 57.7  

125 + (2.5+0.5)∙2 = 131  

150 + (2.5+0.5)∙2 = 156  

 150 + (1.8+0.5)∙2 =  154.6  

 192 + (1.8+0.5)∙2 =  196.6  

 287.5 + (2.7+0.5)∙2 =  293.9  

 245 - (2.7+0.5)∙2 =  238.6  

 30.5 - (2.3+0.5)∙2 =  24.9  

 

9.     ( . 7) 
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     R5 

  

10.    ( . 8) 
 40           . − .+ .  

40-100          . − .+ .  

100-160        . − .+ .  

160-250        . − .+ .  

250-400        . − .+ .  

 

         
   : 

63.3  →  54.5 − .+ .  

125   →  134.6 − .+ .  

150   →  159.6 − .+ .  

 150 →   158.2 − .+ .  

 192 →   200.6 − .+ .  

 287.5 →   298.4 − .+ .  

 245 →   234 − .+ .  

 30.5 →  22.1 − .+ .  

 

11.      - , 
      . 

 

G . = 29.2  

G . = 3-15% G . .  10%,  G . = 2.9  

G  = 2-3% G . .  3%,  G  = 0.876  

 

    ,  : 

 

G . = G . + G . + G         (5) 

  G .  –   , 
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        G .   = M . . .  (1) –  , 
        G .   –  , 

        G  –   . 

 

    (5), : 

 

G . = 29.2  + 2.9  + 0.876  = 32.98                                                        (2.10) 

 V х. = ⋅G х. = ⋅ . к. к ⁄ =                                                    (2.11) 

 L х. = . ⋅ √V х. = . = .                                                (2.12) 

 D х. = L х./ . = . / . = .                                                       (2.13) 

 

 

   D . = 160 . 

 

 F х. = V х.L х. = . =                                                                       (2.14) 

 

  V ., L ., D ., F . –  , , , 
  –      
. 

 

 ,  :  160  22  437- 40   4543-71  
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 2.2      

 

       
M  ё   : ∑ M = M ⋅ NПp=                                                                                        (2.15) M = ∑ G q − ∑ G qpi=pi=                                                                     (2.16), 

  G  -  ,    , ; 

 q , q  -   1    , . 

 G  -   , ; 
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  -  ,     ; 

 N  –  ё    . 

 

   -    
 : 

   G =92  

  – G =74.8 ,  

    q , q   2,04  0,5 .  

  . 

 ё     N  =741 . 

 

   : M = ⋅ − . ⋅ , = .  ( .) 

     : ∑ M = . ⋅ = ,p=  ( .) 

     ё : 

 -    ; 

 - ,  ,  ё  ; 

 -  ,     

 

       
     ,      

     ,   
   . 

    ё   
       .   
         - 

-  .  

  -     34,19 ,  
          

,    , ,  
 ,  . 
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   -    
 : 

   G =34,19  

  – G =17 ,  

    q , q   11  1,1 .  

  . 

 ё      N  =741 . 

   : M = ⋅ , ⋅ , ⋅ , ⋅ , ⋅ , ⋅ − , − , ⋅ =.  ( .) 

       .(2): ∑ M = , ⋅ = ,p=  ( .) 

           
     Э а к = ∑ M −p= ∑ Mp=                                                                       (2.17) 

 

  , : Э а к = , − , = ,  ( .) 

 

      
    207   132 , . .  36%. 

        
5.1. 
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 2.3 – -     
 . 

 : 

 
, 

1  
 

, 
2 

1.  ,  17,2 17,2 

2.  ,  92 34,19 

3.    0,19 0,50 

4. ё   ,  207 132 

5.  , . 929,72 450,62 

 

:    ,    
          

,     ,  . 

 

2.4.        
. 

 

           
       . 

       
 : 

 -  ,    . 

 -     . 

 -   . 

 - ,     . 

 -      
. 

        
 ,     . 

      , 
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,   .      
    ,   

 ,     
      

 

Т    е    х    н    о    л    о    г    и    ч    е    с    к    и    е    п    р    о    ц    е    с    с    ы    

Е    д    и    н    и    ч    н    ы    й    Т    П    У    н    и    ф     и    ц    и    р    о    в    а    н    н    ы    й    Т    П    

Т    и    п    о    в    о    й    Т    П    

П    е    р    с    п    е    к    т     и    в    н    ы    й    Т    П    Р    а    б    о    ч    и    й    Т    П    

С    т     а    н    д    а    р    т     н    ы    й    Т    П    В    р    е    м    е    н    н    ы    й    Т    П    П    р    о    е    к    т     н    ы    й    Т    П    

М     а    р    ш     р    у    т     н    ы    й    Т    П    

Г    р    у    п    п    о    в    о    й    Т    П    

К    о    м    п    л    е    к    с    н    ы    й    

О    п    е    р    а    ц    и    о    н    н    ы    й    Т    П    М     а    р    ш     р    у    т     н    о    -    
о    п    е    р    а    ц    и    о    н    н    ы    й    Т    П    

 

 

 2.1.   . 

           , ,    . . 
    –  – 

 – . 

 

      ,   
 .     

 .      
  -   ( ).     
       .   
   ,    

. 

        
   ,   
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 ,     
        

. 

      
      

         
. 

  

 

 

 2.1.   

 

   2.1.  ,  
 ,       

 . 

 

         

  2.4. 
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 2.4     “ ”. 

    

        
             

      
 

    (   2-3 ) 
     
     

. 

    : 
  

   156…197    

   

      
    

     
 

   
   

  

       
    
 

      
   

     

       
 50      

.  

      
    

  

      
    

  

     
    

   

      
    

  

     
 

,   
   (  

)    
   

      
    

 

    12     
  8    
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  2.4 

    4    
      

    
    

      
    

  

      
   

,  ,  
  135 2 

     
   

  ,   
    135 2 

    : 
  

   156…197 
   4       

      
 

    
 .  12 

      
8     

      
    

0,15-0,20  

      
    

0,15-0,20  

       
  

       
  

      
  

      
  

       
  

      
   

 

  



34 

 

 2.5     “ ” 

1 
  

 
4
  

  
9
  

  
, 
  

 
5 

  
 4    

1 
  

 
3 

  
 

5 
  

 
, 
  

 
5 

  
 

2    ,    5    •    4    5    

1 
  

 
2
  

  
5 

  
 

H
  

  
8
  

  
( 
  
 

+ 
  
 

0
  
  

, 
  
 

0
  
  

6
  
  

3
  
  

) 
  
 

1 
  

 
5 

  
 

0
  

  
h 

  
 

6
  

  
( 
  
 

-
  
  

0
  
  

, 
  
 

0
  
  

2
  
  

5
  
  

) 
  
 

M
  

  
1 

  
 

3 
  

 
5 

  
 

• 
  

 
2
  

  
- 

  
 

7
  

  
H
  

  

3    2    

1    7    3    ±    0    .    2    

2    4    5    ±    0    .    2    

5    0    

3    

1    2    ,    5    
+    0    ,     2    

1    8    ±    0    .    1    

6
  

  
3 

  
 

, 
  

 
3 

  
 

H
  

  
9
  

  
( 
  
 

+ 
  
 

0
  
  

, 
  
 

0
  
  

7
  
  

4
  
  

) 
  
 

7
  

  
8
  

  
H
  

  
1 

  
 

1 
  

 
( 
  
 

+ 
  
 

0
  
  

, 
  
 

1 
  
 

9
  
  

) 
  
 

8
  

  
5 

  
 

H
  

  
8
  

  
( 
  
 

+ 
  
 

0
  
  

, 
  
 

0
  
  

5
  
  

4
  
  

) 
  
 

1 
  

 
0
  

  
0
  

  

1 
  

 
2
  

  
4
  

  

1 
  

 
5 

  
 

0
  

  

1    •    4    5    

2    8    7    ,    5    

9    *    

8    4    

1    •    4    5    

1    2    о    т    в    .    М    8    -    7    Н    х    2    0    -    2    6    

R    0    ,    3    1    ,    6    х    4    5    

0    ,    0    3    A    

0    ,    0    3    A    

0    ,    0    3    A    

0    ,    0    3    A    

0    ,    0    2    5    A    

9
  

  
2
  

  0    ,    0    3    А    

0    ,    0    5    А    

0    ,    0    3    А    

В    

1 
  

 
5 

  
 

5 
  

 

1 
  

 
9
  

  
2
  

  

5 
  

 
• 

  
 

4
  

  
5 

  
 

4
  

  ф 
  

 
а 

  
 

с 
  

 
к 

  
 

и 
  

 

1    5    0    

1    1    0    

4    о    т    в    .    2    6    

R    0    ,    4    

В    (    1    :    2    )    

0    ,    0    2    5    

0    ,    0    3    

А    

 

1. h14; H14; ±IT/2 
 

  – . 

   –  40 . 

    – 1 

 
 

   

1 2 3 4 

I   - 

II  
(  

   
156…197). 

  ,  

005 

-
  . 

      
 

 
  
  Ø150  
 . 

      
 Ø 63.3  

  Ø78H11 
 Ø85 8   

 . 

-
 

 
16 20 3 

 . 
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  2.5. 

010 

-   . 

       
   

 Ø150h6,  
Ø146    

   0,01  
  l=50. 

        
  Ø 128 8  

  Ø135H14  
Ø126 14    

.   
135 2-7  

-
 

 
16 20 3 

 ,  
,   

,  

015 

-
. 

 4  
Ø26 

2 55 
 , 

  

020 

.  . 
 12 
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1    2    3    4    

X    1    2    5    7    5    7    5    1    2    4    

Z    1    0    2    0    

5    6    7    

X    1    5    0    1    5    0    1    9    6    

Z    -    1    3    -    6    4    .    5    -    6    4    .    5    

1    2    3    4    

X    1    2    5    7    5    7    5    1    2    4    .    4    

Z    3    0    .    4    2    0    .    4    

5    6    7    

X    1    5    0    .    4    1    5    0    .    4    1    9    6    

Z    -    1    2    .    6    -    6    4    .    1    -    6    4    .    1    

П    е    р    е    х    о    д    I    I    (    П    о    л    у    ч    и    с    т    о    в    о    е    т    о    ч    е    н    и    е    )    Т    1    

П    е    р    е    х    о    д    I    I    I    (    Ч    и    с    т    о    в    о    е    т    о    ч    е    н    и    е    )    Т    2    

1    *    1    2    3    4    

X    7    5    8    4    ,    6    8    4    ,    6    7    7    ,    6    7    7    ,    6    

Z    1    1    -    1    7    ,    6    -    1    7    ,    6    -    1    9    ,    7    

5    6    7    8    

X    6    3    ,    7    6    3    ,    7    6    0    6    0    

Z    -    1    9    ,    7    -    4    0    -    4    0    1    

1    2    3    4    5    6    7    

X    6    3    .    3    6    3    .    3    6    3    .    3    6    3    6    3    7    8    7    8    

Z    1    -    2    0    -    4    0    -    4    0    -    1    5    -    1    5    -    2    0    .    5    

8    9    1    0    1    1    1    2    1    3    1    4    

X    7    5    7    5    8    7    8    5    8    5    8    7    8    7    

Z    -    2    0    .    5    1    1    -    1    -    1    8    -    1    8    1    

П    е    р    е    х    о    д    V    (    Ч    и    с    т    о    в    о    е    р    а    с    т    а    ч    и    в    а    н    и    е    )    Т    4    
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2.18.1.    

150 h6 1.6  

 

-200  

 4381-68 

0,002 100-200   0  
  

    

  3-  
.  

 9038-73 

149.5 h14 12.5  

 II 166-89 

0,05 0-250  

150 h14 12.5 

2.18.2.    

26 H14 12.5  

 I 166-89 

0,1 0-125  
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  2.18 

63,3 H9 1.6   

 

 50-100 

 868-72 

0,01 50-100   0  
  

 4-    

   

78 H11 1.6 

85 H8 1.6 

92 H14 12.5 . 
 

0,1 50-100  

125 H8 1.6   

 

 100-200 

 868-72 

0,01 100-200   0  
  

  4-    

   

2.18.3.   

50 ±t2/2 12.5  II 166-89 0,05 0-250  
 

  
  

 . 

84 

150 

192 

287,5 ±t2/2 3.6  III 166-89 0,1 0-400  

12,5  1.6   162-89 0,01 0-250  

18 1.6 

32 1.6 

173 3.2 

245 1.6 
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15˚ 
±t2/2 

0,8  
 

 №1 

1,2 . 10˚-
90˚50’ 

 2875-88 

45˚ 6,3 

40 H10 - -100 

 7470-67 

   

2.18.5.  

8 7  3,2    
 

   
 

 8221-00676  

  17756-72 

 2-48  

M135 2 7  6,3    
 

    
 

 83572-00964  

  17756-72 

 100-150  

2.18.6.  

0,03   -  

  

 

  18833-73 

0,005   

0,05 
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2.18.7.   

R0,5 

      R1 

R2 

2.18.8.  

1 45˚ 

   №3 .2  2875-85 2,5 45˚ 

5 45˚ 

2.18.9.  

0,20 

 

  

 9378-75 

 
0,2-
12,5 

 

0,80 

1,6 

3,2 

6,3 

12,5 

2.18.10.  
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156…197 

     

 -2  

25-06-1032-78 
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3    
 

   -    
 : 

   G =34,19  

  – G =17 ,  

    q , q   11  1,1 .  

  . 

 ё      N  =741 . 

   : 

 M = ⋅ , ⋅ , ⋅ , ⋅ , ⋅ , ⋅ − , − , ⋅ =.  ( .) 

 

       .(2): ∑ M = , ⋅ = ,p=  ( .) 

           
     Э а к = ∑ M −p= ∑ Mp=  (12) 

 

  , : 

 Э а к = , − , = ,  ( .) 

 ∑ M = . ⋅ = ,p=  ( .) 
 

 2.3 – -     
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1  
 

, 
2 

1.  ,  17,2 17,2 

2.  ,  92 34,19 

3.    0,19 0,50 

4. ё   ,  207 132 

5.  , . 929,72 450,62 
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CONCLUSION 
According to the results of the work performed, the following can be said 

about the developed technological process: 

An optimal shape of the workpiece was developed with minimal allowances 
for machining and forms as close as possible to the finished part. So, for example, 
in a typical manufacturing process for this part, an ingot weighing 92.16 kg and a 
mass of the part 17.2 kg was used as a workpiece. Thus, 83% of the metal went 
into shavings, and increased processing time, wear of tools and equipment. When 
using forgings, the mass of which is 34.19 kg, machining is minimized, as well as 
waste into the chips. 

The priority of equipment selection is CNC machines, which allow for the 
flexibility of the production process, along with processing the maximum number 
of surfaces from one installation according to the principle of concentration of 
operations, ensuring high accuracy, with minimal time costs for changing and 
adjusting the tool, the capabilities of which are due to quick reconfiguration to 
release another type of parts when changing the control program and the 
characteristics of the magazine with the tool. These features are especially 
attractive in small-scale production. 

The technical and economic analysis of the technological process of 
machining on CNC machines and universal machines showed that the former are 
more than twice as much in terms of depreciation costs, wages of workers, as well 
as machine tool intensity. 

  

     
-15.03.05 – 2020       

.  №    

    

Conclusion 

   

     y  82 85 

    
-   
. 26-1  

. . С    

 Ж т рюх    

 



83 

 

   
 

1.  . .,  . . “      
    ,    

”:   .  2002 . 
 

2.  . .,  . . “    
”:   – :   1999 . 

 

3. . . , . .  “  ”: 
“ ”,  1975 . 

 

4.  . .,  . .     
.   – .:  , 1983, - 256 . 

 

5.  -  .1 /   . . 
  . – .:  1985, - 656 . 

 

6.  -  .2 /   . . 
  . . , - ., , 1986. – 496 . 

 

7.  . .,  . .“   
 “:   .  

1998 . 
 

8.  . .,  . .  . “  
  ”:   .1 “  

 ” -  2004 . 
 

9.  . ,  . . “   ”: 
  – :  , 2000 . 

 

10.  . .,  “     
  ”:   .  

2003 . 
 

11.  . .,  . . “   
    ”:   – : 

  2003 . 



84 

 

 

12. . . , . . .    
  : , .:, ,  

, 1990 
 

13.  -  .1 /   . . 
. – .: , 1961. – 676 . 

 

14.  -  .2 /   . . 
. – .: , 1961. – 892 . 

 
15.  . .,  . . “   

”:    2003-03 . 
 

16.  . .,  . .,”  ”: 
 -   1980 . 

 

17.  “    ” 
 . .,  -   1982 . 

 

18.  . .,  . .,  . . “  
  ”. . , – :   

2003 . 
 

  



85 

 

 
 






