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 . 
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8590 – 72 
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8319.1 – 75 

8319.13 – 75 

8513 – 78 
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15 %,  –  10-20 %, 

  
  25-30 %. 
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8278 – 83 
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8292 – 57 
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 .       
     .   

,  ,   Rz = 320÷80 ,   
   Rz = 80*40 .   

     30 - 50   
  ,     

        15-20 % , 
     .   

     15 .  . 2  3    
   ,    

  . 
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(  7062 – 79) 

 

 
 

 

  

250÷280 280÷315 315÷355 355÷400 400÷450 450÷500 

 δ    + ∆/𝟐 

 1000 13÷2 13÷2 14÷2 16÷3 17÷3 17÷3 

 1000 
 1250 

13÷2 14÷2 16÷3 17÷3 17÷3 17÷3 

 1250 
 1600 

14÷2 16÷3 17÷3 17÷3 17÷3 18÷3 
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 1600 
 2000 

16÷2 17÷3 17÷3 17÷3 18÷3 18÷3 

 2000 
 2500 

17÷2 17÷3 17÷3 18÷3 18÷3 20÷4 

 2500 
 3150 

17÷2 17÷3 18÷3 18÷3 20÷4 20÷4 

 3150 
 4000 

17÷2 18÷3 18÷3 20÷4 20÷4 21÷4 
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(  7829-70) 

 

 

, 
 

     ,   

 
50 

50- 

70 

70- 

90 

90- 

120 

120- 

160 

160- 

200 

200- 

250 

250- 

300 

300- 

360 

 δ    + ∆/𝟐 

1 2 3 4 5 6 7 8 9 10 

 250 5÷2 6÷2 7÷2 8÷3 9÷3 - - - - 

 250 

500 

6÷2 7÷2 8÷2 9÷3 10÷3 11÷3 12÷3 13÷4 14÷4 

 500 

800 

7÷2 8÷2 9÷3 10÷3 11÷3 12÷3 13÷4 14÷4 15÷4 

 800 

1200 

8÷2 9÷3 10÷3 11÷3 12÷3 13÷4 14÷4 15÷4 16÷4 

 1200 

1700 

- 9÷3 11÷3 12÷4 13÷4 14÷4 15÷4 16÷5 17÷5 

 1700 

2300 

- 9÷3 12÷3 13÷4 14÷4 15÷4 16÷5 17÷5 18÷5 

 2300 

3000 

- - 13÷3 14÷4 15÷4 16÷5 17÷5 18÷5 19÷5 

 3000 

4000 

- - - 15÷5 16÷5 17÷5 18÷5 19÷5 20÷6 

 4000 

5000 

- - - 16÷5 17÷5 18÷5 19÷5 20÷6 21÷6 

 5000 

6000 

- - - - 18÷5 19÷5 20÷6 21÷6 22÷6 

: 
 1.          

 (Rz = 40 ÷ 20)    
  ,      1   . 
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 2.         
      . 
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      ( , 

    )    
   . 4. ,  

,         
   .     

  Rz = 10÷1,6 . 
     

        
-   (  350 / .).  

 (  400   )   
  -  . 

     2 - 3   
        

  20 – 35 %       10 – 15 %. 

 

 

 

      
  . 5.  2, 3  4     

,   5, 6, 7, 8, 9  10 –    
. 

  : 7-  –  1000  , 
8-  –  30, 9-  - 15 . 

  5 -      450 . 
     (  0,9  

)      6, 7  10 (   
  ),    5, 8  9  (  

  - 0,8*0,9).  

       
 0,6-0,8.      -

 ( )   .   
          

 5          . 
       

          
    6-8  ,    . 



 

11 

 

         
, ,    .  

       , 
    .  

      ( , , 
  . .)  , ,    .   
    . 

 . 6  7      
     -  . 

        
   . 8  9. 

 

  
4 

 
 

 
 

 
 

 
 

 
, 

R
z
  

 

1
6
0

 –
  

2
0
 

1
0

 –
 1

.6
 

1
6
0

 –
  

2
0
 

3
2
0

 –
  

4
0
 

3
2
0

 –
  

4
0
 

1
0

 –
 2

.5
 

1
6
0

 –
  

2
0
 

  
 

 
 

7
5
0
5

 -
 7

4
 

0
.0

5
 –

 0
.1

 
 

 
 

7
5
0
5

 -
 7

4
 

 
 

7
5
0
5

 -
 7

4
 

0
,5

 –
 2

, 
 

 
 1

01
3 

 1
01

5 
 2

0 
– 

25
 %

, 
 

 
 

  
 

7
5
0
5

 -
 7

4
 

 
 

 

 

 

 2
,5

 
 

 

 2
,5

 
 

0,
1 

 

 

 2
,5

 
 

0,
1 

 
 

 

Ø
 1

 
 

 

 2
,5

 
 

 

1
0
0
0

 
 

10
0 

 

10
0 

 

50
 

 

25
0 

 

Ø
 3

0 
 

10
0 

 



 

12 

 

 

 

  
  

 
 

 

 
 

 –
 

 
 

  
(

) 
 

 

 
 

 
 

 

 
  

 
 

 –
 

 
  

 
 

 
 

 
 

 
 

 –
 

 
 

 

 

 



 

13 

 

 

 №
 5

 

 
 

 
 

 (
 

, 
, 

 
 

 
) 

 

 
-  

9
 

, 
- 

  , 
- 

 

- 

, R
z 

 

8
 

3
2
0

 –
 8

0
 

3
2
0

 –
 4

0
 

3
2
0

 –
 2

0
 

- 

 
- 

 

7
 

1
6

 –
 1

7
 

1
5

 –
 1

7
 

1
4

 –
 1

7
 

- 

 
 

6
 

3
 –

 
 

 

 
 

1
8
5
5

 –
 5

5
, 

2
0
0
9

 –
 5

5
 

2
 –

 3
 

. 
1

8
5
5

 –
 5

5
, 

2
0
0
9

 –
 5

5
 

1
 –

 2
 

. 
1

8
5
5

 –
 5

5
, 

2
0
0
9

 –
 5

5
 

- 

 
 

- 

, 
 

5
 

3
 –

 4
 

 

3
 –

 4
 

3
 –

 4
 

 

 

, 
 

4
 

 

3
 –

3
 

3
 –

 3
 

3
 –

 3
 

 , 
 

3
  

-  

 1
0 

–1
5
  

3
 –

 5
 

  
 

 

 2
 

 
 

 
 

 

 
   

 

 
 

 
 

 - 
 

 

 
 

 
- 

 
 

 
 

- 

 
 

- 

 
 

 
- 

 
 

 

 
- 

 
 

 

№
 /
 

1
 

1
 

2
 

3
  



 

14 

 

 
. 5

 

9
  

 ,  ,  - ,  

8
 

3
2
0

 –
 8

0
 

1
6
0

 –
 2

0
 

8
0

 –
 1

0
 

8
0

 –
 3

,2
 

7
 

1
5

 –
 1

9
 

1
2

 –
 1

5
 

1
2

 –
 1

5
 

1
2

 –
 1

4
 

6
 

2
 –

 3
 

 
. 

 
 

1
8
5
5

 –
 5

5
, 

2
0
0
9

 –
 5

5
 

   

5
 

3
 –

 4
 

 

2
 –

 3
 

0
,5

 –
 1

 

0
,5

 –
 1

 

4
 

3
  

– 
8
 

1
 –

 1
,5

 

3
 –

 5
 

0
,5

 

0
,5

 

3
  3
0 

 0
,1

 

 

0
,0

5
 

 0
,1

 

2
 

 
 

 
(

, 
, 

- 
 

) 
 

 
 

 
: 

 

 

 
 

 
 (

, 
 

) 

 
 

 

(
 

 

) 

1
 

4
 

5
 

6
  7
 

 

 

 



 

15 

 

 
. 5

 

9
  

,  ,  ,  

8
 

1
6
0

 –
 2

0
 

1
6
0

 –
 4

0
 

8
0

 –
 1

0
 

7
 

1
2

 –
 1

6
 

1
4

 –
 1

5
 

1
4

 –
 1

5
 

6
  

 
 

1
8
5
5

 –
 5

5
, 

2
0
0
9

 –
 5

5
 

– – 

5
 

1
 –

 1
,5

 

 – 

0
,5

 –
 1

 

4
 

2
  

– 
3
 

– 0
,5

 

3
 

0
,5

 –
 7

 

0
,0

0
0
5

– 
3
 – 

2
 

 
 

 

 
 

 

 

 
 

1
 

8
 

9
 

1
0
 

 

 

 

 

 



 

16 

 

 6 

        

1, 2, 3   (  1855 – 55) 

 
 

 

 

 
 

  

 ,  

 50 
 50 

 120 

 120 

 260 

1 2 1 2 3 1 2 3 

 120 
 

,  

2,5 

2,0 

3,5 

2,5 

2,5 

2,0 

4,0 

3,0 

4,5 

3,5 
   

 120 

 260 

 

,  

2,5 

2,0 

4,0 

3,0 

3,0 

2,5 

4,5 

3,5 

5,0 

4,0 

3,0 

2,5 

5,0 

4,0 

5,5 

4,5 

 260 

 500 

 

,  

3,5 

2,5 

4,5 

3,5 

3,5 

3,0 

5,0 

4,0 

6,0 

4,5 

4,0 

3,5 

6,0 

4,5 

7,0 

5,0 

 500 

 800 

 

,  

4,5 

3,5 

5,0 

4,0 

4,5 

3,5 

6,0 

4,5 

7,0 

5,0 

5,0 

4,0 

6,5 

4,5 

7,0 

5,0 

 800 

 1250 

 

,  

5,0 

3,5 

6,0 

4,0 

5,0 

4,0 

7,0 

5,0 

7,0 

5,5 

6,0 

4,5 

7,0 

5,0 

8,0 

6,0 

 1250 

 2000 

 

,  

5,5 

4,0 

7,0 

4,5 

6,0 

4,5 

7,5 

5,0 

8,0 

6,0 

6,5 

4,5 

8,0 

5,5 

8,0 

6,0 

 2000 

 3150 

 

,  

6,0 

4,0 

7,0 

5,0 

6,5 

5,0 

7,5 

5,5 

9,0 

7,0 

6,5 

4,5 

8,0 

5,5 

9,0 

7,0 

 3150 

 5000 

 

,  

6,0 

4,5 

7,5 

5,5 

6,5 

5,0 

7,5 

5,5 

9,0 

7,0 

7,0 

5,0 

8,0 

6,0 

10,

0 

8,0 

 5000 

 6300 

 

,  
 

7,5 

5,5 
 

8,0 

6,0 

9,0 

7,0 
 

8,5 

6,5 

10,

0 

8,0 

 6300 

 10000 

 

,  
    

9,0 

7,0 
  

10,

0 

8,0 
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      1855 – 55  2009 – 55 

 
  

,  

 ,  

 50 50 – 

120 

120 – 

260 

20 – 

500 

500 – 

800 

800 – 

1250 

1250 – 

2000 

1 –    

 50 ±0,8 ±0,3 - - - - - 

 120 

 260 

±0,3 ±0,4 ±0,6 - - - - 

 260 

 500 

±0,4 ±0,6 ±0,8 ±1,0 - - - 

 500 

 1250 

±0,6 ±0,8 ±1,0 ±1,2 ±1, ±1,6 - 

 1250 

 3150 

±0,8 ±1,0 ±1,2 ±1,4 ±1,6 ±2,0 ±2,5 

 3150 

 5000 

±1,0 ±1,2 ±1,4 ±1,8 ±2,0 ±2,5 ±3,0 

2 –    

 260 ±0,5 ±0,8 ±1,0 - - - - 

 260 

 500 

±0,8 ±1,0 ±1,2 ±1, - - - 

 500 

 1250 

±1,0 ±1,2 ±1,5 ±2,0 ±2,5 ±3,0 - 

 1250 

 3150 

±1,2 ±1,5 ±2,0 ±2,5 ±3,0 ±3,5 ±5,0 

 3150 

 6300 

±1,5 ±1,8 ±2,2 ±3,0 ±4,0 ±4,0 ±6,0 

3 –    

 500 ±1,0 ±1,5 ±2,0 ±2,5 - - - 

 500 

 1250 

±1,,2 ±1,8 ±2,2 ±3,0 ±4,0 ±5,0 - 

 1250 

 3150 

±1,5 ±2,0 ±2,5 ±3,5 ±5,0 ±6,0 ±7,0 

 3150 

 6300 

±1,8 ±2,2 ±3,0 ±4,0 ±5,5 ±6,5 ±8,0 

 6300 

 10000 

±2,0 ±2,5 ±3,5 ±4,5 ±6,0 ±7,5 ±9,0 
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30 
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1,5 – 5 

5 – 8 

8 – 10 

10 – 25 

25 - 50 
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10 

12 

15 

     2,5 
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    3212 – 57 

 

 

,  

    

 

 

 

 

  

   

      

 20 1,0 3° 1,0 3° 1,0 3° 

20 – 50 1,0 1°15’ 1,5 1°30’ 1,5 1°30’ 
50 – 100 1,5 0°45’ 2,0 1°15’ 2,0 1°15’ 
100 – 200 2,0 0°30’ 2,5 0°45’ 2,5 0°30’ 
200 – 300 2,5 0°30’ 3,0 0°30’ 3,0 0°30’ 
300 – 500 3,0 0°30’ 4,0 0°30’ 4,0 0°30’ 
500 – 800     5,0 0°30’ 
800 – 1000     6,0 0°30’ 

1000 – 1200     7,0 0°30’ 
 1200     8,0 0°30’ 
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 ,       
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: 
20  

30 , 35  

40 , 45  

50  

 : 
1, 1  

16, 16  

 : 
 – 2 

 - 3 

: 
 59 – 1 

 62 – 1 

 80 - 3 

: 
 59 – 1  

 62 – 1  

 80 – 3  

: 
 – 4 – 4 – 2,5 

 – 3 

 3 – 7 – 5 – 1 

 6 – 6 – 3 

: 
9 – 2  

 

 

 

 

   

 

     : 
1.        

    1:1   ,  
   . 

2. , , ,    , 
:  ,      

 ,       . 

    .  -  
  ,     

       
,       

       .  

3.       , 
         

 ,    .  



 

20 

 

        
      .  

(  )      
   ,       

  -     . 
 ,    -     

,    .    
    ,      – 

    B ( )  H ( ).  

4.     ,  
 .   3÷8     

      , 
  .   ,  

,    , 
   ,    

  .      
  ,    . 

5.        , 
. .    .  

  :   ,   
  ;  ;   

 ;    . .  

   ,    
 ,       

   ,   ,  
 ,      

  .       
  .        

 .   ,      
     ,    

 .     
        

   -  . 
6.  ,      

    ,    
  . 

  : 
-    ( ,   -   

 3-   );  

- ,        
 (  ,    );  

-     ,   (  
    ), 



 

21 

 

 7.  ,    ,  -

    .      
 ,     .  

    . 
 

 

Б ф че   
 

  . .,  . .,  . .  .  
 :    

  /  . . . . . – 5-  ., . 
– .: , 2007. 

 . .,  . .,  . .  .   
 . – .: , 1989. 

 . .,  . .,  . .  .  
: . – .: , 1990. 

  : .  4 . /  .: . . ё   . 
– .: , 1985. . 1. 

 .  5 . /  . . . . – .: 
, 1976. . 2.  

 

 

 

 

 

 

     ……………………………....3 

  …………………………………………………..5 

   …………………………………………6 

    ……………………………...8 

 …...………………………………………………..9 

……………………………………………………………………..10 

  ………………………………………… ..18 

 ………………………………………………..20 

 


