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.) 
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.) 

3 -    (2 
.) 

4 -    (2 
.) 

    
    

 (4 .) 

5 

  
   

 ( ) 

 

1 -    
 (1 ) 

2 -   
 (1 ) 

3 -    
  

(1 .) 
4 -   

 
(1 .) 



 

м. Л № д к м. П д . Да

Л n

11 150301.2018.145.00 П  

   1.1 
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.) 
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.) 

    
    

 ,  
 (6 .) 

6 

  
   

 ( ) 

 

1 -    (1 
.) - (  +   

) 
2 -    - ( 

 +   
) - (1 .) 

3 -    (2 
.) 

4 -    (2 
.) 

    
    

 (4 .) 
 

  1.2 –        

     ,  

L K ψ ω L1 K1 

300-3000 150-300 120-200 70-100  6000 300-350 

 

   ( )      

 (  № 6)         

      ( )   

  ,  : 

-       426, 530      

  720 ; 

-       720  –     

1020 ; 

-       1020  –    

 1220 ; 
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= ∙ − ∙∙ , (1) 

  –       , ; 

      –    , ; 

       –     , . 

          

     (σ )       

    (σ  ЦТЧ),        30 %: 

(σ / σ  ЦТЧ) ×100 % ≤ 30 %  (σ / σ  ЦТЧ ) × 100 % > 30 %      

 1.3  1.4.           

             

        1.5. 

  1.3 –       

  
          

 
    

       (σ / σ  ЦТЧ)×100% ≤ 30% 
 4,0     0,2S 0,2S    0,4S 

 l  0,5D 
4,0     0,6S  

 l  0,75D 
4,0     0,7S  

 l  1,0D 
, 

 
4,0     0,2S 0,2S    0,4S  

 l  0,5D 
4,0     0,6S  

 l  0,75D 
4,0     0,7S  

 l  1,0D 

 
 

4,0     0,2S 0,2S    0,4S 
 l  0,5D 

4,0     0,6S  
 l  0,75D 

4,0     0,7S  
 l  1,0D 

  
 

4,0     0,4S 0,2S    0,6S  
 l  0,5D 

4,0     0,7S 
 l  0,75D 

4,0     0,7S 
 l  1,0D 

  
 

  0,02S   0,04S   0,05S 
 l  0,75D 

  0,1S  
 l  1,0D 

  
 

 

  2,5%D   3,5%D   5%D   6%D 

  
* 

- - -  = S 

       (σ / σ  ЦТЧ)×100% > 30%

 4,0     0,12S 0,12S    0,2S 
 l  0,2D 

4,0     0,4S  
 l  0,5D 

4,0     0,6S  
 l  0,75D 

, 
 4,0     0,12S 0,12S    0,2S  l 

 0,2D 
4,0     0,4S 

 l  0,5D 
4,0     0,6S  
 

 
 

4,0     0,12S 0,12S    0,2S  l 
 0,2D 

4,0     0,5S  
 l  0,5D 

4,0     0,5S  
 l  0,75D 

  
 

4,0     0,2S 4,0     0,4S  
 l  0,2D 

4,0     0,6S  
 l  0,5D 

4,0     0,7S  
 l  0,75D 
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  0,01S 
0,01S    0,02S 

 l  0,2D 
  0,025S  

 l  0,5D 
  0,05S  

 l  0,75D 
  

 
  2,5%D   3,5%D   5%D 

  
* 

- -  = S 

 : 
Н -   , ; 
Х -    , ; 
S -    , ; 
D -    , ; 
* -     " ". 

 

  1.4 -         

  
       

    

         ( /  ЦТЧ)×100% ≤ 30% 
   

 Σ <1/12  1/12 ≤Σ <1/8  1/8 ≤Σ <1/6  Σ  = 1/6  

    
  Σ <1/12  1/12 ≤Σ <1/8  1/8 ≤Σ <1/6  Σ  = 1/6  

, ,  
  Σ <1/12  1/12 ≤Σ <1/8  1/8 ≤Σ <1/6  Σ  = 1/6  

    
  Σ <1/12  1/12 ≤Σ <1/8  1/8 ≤Σ <1/6  Σ  = 1/6  

    
  Σ <1/12  1/12 ≤Σ <1/8  1/8 ≤Σ <1/6  Σ  = 1/6  

    
  Σ <1/12  1/12 ≤Σ <1/8  1/8 ≤Σ <1/6  Σ  = 1/6  

   - - - 1  
         ( /  ЦТЧ)×100%  30% 

   
 Σ <1/16  1/16 ≤Σ <1/14  1/14 ≤Σ <1/12  Σ  = 1/12  

     
  Σ <1/16  1/16 ≤Σ <1/14  1/14 ≤Σ <1/12  Σ  = 1/12  

,   
  Σ <1/16  1/16 ≤Σ <1/14  1/14 ≤Σ <1/12  Σ  = 1/12  

    
  Σ <1/16  1/16 ≤Σ <1/14  1/14 ≤Σ <1/12  Σ  = 1/12  

    
  Σ <1/16  1/16 ≤Σ <1/14  1/14 ≤Σ <1/12  Σ  = 1/12  

    
  Σ <1/16  1/16 ≤Σ <1/14  1/14 ≤Σ <1/12  Σ  = 1/12  

  * - - - 1  
 : 
Σ  ( ) -         (   ). 
P –        , . 
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 № 1.          ,  

         ,   

       (  № 3, 5, 6). 

          /    

,        ,   

     (  № 6)    

          ( 

).          

 № 3, 5           ,  

    ( ,  ). 

  1.5 -            
           

     

   
    

    

1 + + - - 

3 + + + + 

5 + + + + 

6 + + + + 

1.3        

              

0,44 Д2Ж.             

. 

    ,        

      17 1 .     

    1.6. 
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  1.6 –    17 1  (      
ааа.ЬЩХКЯ.ФСКЫФШЯ.МШЦ) 

: 17 1  

 : 17  

 :         

 :   

 :  ,          —40  
+475 ° . 

 

  1.7–     %  17 1  (  19281-89) 

ω SТ MЧ NТ S P ωЫ N ωЮ AЬ 
0.15 - 
0.2 

0.4 - 
0.6 

1.15 - 
1.6 

   
0.3 

   
0.04 

   
0.035 

   
0.3 

   
0.008 

   
0.3 

   
0.08 

 

  1.8–       20°   17 1  
(  19281-89) 

  
 σ  ,  σ ,  % KωU, 

 / 2 
,  5520-79 510 345-355 23 390-440 

 ,  10705-80 490 343 20 
 

-          

            

  . 

          

,        Д4Ж: 

э = + + + + , (2) 

  э  -       ; 

  , MЧ, ωЫ,  MШ, NТ,  –       . 

  

э = , + , + , + , = , . 
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         150     

     . 
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     № 1     150 , 

    № 3–6 –   0,5 D,  D –   
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2.1.2    
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         100     

    ,  ,   

   2.1.  ,   ( ) 

           

 ,         
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   (    ,   

  .). 

  2.1. –         
    

  
 

 
 

     (° )     ,  
 8,0 

. 
. 8,0 
 10,0 

. 

. 10,0 
 12,0 

. 

. 12,0 
 14,0 

. 

. 14,0 
 16,0 

. 

. 16,0 
 18,0 

. 

. 18,0  
20,0 

. 
  52 

. +100+30* +100+30* +100+30* +100+30** +100+30** +100+30** +100+30** 

. 52 
 60 

. 
+100+30** +100+30 +100+30 +100+30 +150+30 +150+30 +150+30 

 

 : 

* -            

  -20 °    +50+30 °        

 +5°  /        ; 

** -            

  0 °    +50+30 °         

+5°  /        ; 

             

         +50 °   +250 ° . 

     +50 ° ,      

( )      +50+30 ° . 

2.1.3    ,       

     

            

             

           –  

      150        
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  (     Rг 32).  

          ( ,  

)             

         ,   

              

  50  60    . 

 ,            

            

         .    

       ,  

    ,       

  - ,  .   

        .   

            

           .  

             

          

      100      ,  

              

       100 .  

             

             4,0 .  

            

         ,    

        2.1, 2.2. 

         ,  

     20 %   ,    3,0 .  

      10,0       40 %  

 ,    2,0 .        
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          5,0 .  

     5,0         

        . 

               

           
1 –     (   ); 
2 –     (   ); 

3 –      ; 
4 –          

  2.1–           
           V-  

,      ( )    ( )   
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)               

(  № 1       ); 
)         , ,  ( 

 № 3, № 5,       ); 
)         , ,  ( 

 № 6       ); 
1 –      ; 2 –  ; 3 –  ; 4 –  

       ; 
S , S , S  –     , ,      

 2.2 –          
       ( )      

2.1.4       

             

 ( )           

        .  

        2.2. 
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  2.2 -            
        

    
,  

   ( )      
   

 2,0–2,6 
3,0–3,25 

60–90 
90–120 

50–80 
90–110 

50–70 
80–110 

 3,0–3,25 
(4,0) 

90–120 
130–180 

90–110 
110–170 

80–110 
110–150 

 : 
-  
-  

 
3,0–3,25 
3,0–3,25 

4,0 

 
90–120 

100–120 
130–180 

 
90–110 
90–110 

110–170 

 
80–110 
80–110 

110–150 

 3,0–3,25 
4,0 

100–120 
130–180 

90–110 
110–170 

80–110 
110–150 

 

         ,  

           

         ,   

    30  50 .      

        /      

  . 

             

            

    40  50 .      

          

. 

      600       

          

     (  ,   ),   

    2.2( ).     600     

          

   (        )    

 (     ,     ),   

    2.2( ). 
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   2,5  3,25      

 ,              

  25  30 . 

           

   3,0  4,0       

    ( ),       ( 

),               

 . 

          

      2.3. 

 

 
1 - ; 2 -   ; 3 –   ; 4 –   ;  

5 -    

  2.3 –       , 
          ( )    

 ( ) 
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  2.4 –         
   ,      ( )    ( )   

2.1.5           

 

            

     ( )        

          . 

           

           

 ,          

 .             

       2.3.       

        . 

            

              

            

,      2.5. 
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  2.3 –       

 
  ,  

 530 . 530  820 . . 820  1420 . 

 3-4 4-6 6-8 
 30-40 40-60 60-100 

 

 
)           (  № 3–6); 
)        (  №  3, 5,); 
)        (  № 6); S , S , S  –   

  , ,      

 2.5 –           
 ( ) 

           

     2,5  3,25 ,    , 

   ( ),        -  

  3,0  4,0 .         2.6. 



 

м. Л № д к м. П д . Да

Л n

29 150301.2018.145.00 П  

 
)  ( )     ; )     ; 1–3  

 ; I–IV –    

  2.6 –         
        

     “ – ”      

     , . .    

    . 

 

2.1.6          

        

      ,      

   ,      : 

-             

; 

-           ; 

-            

  . 
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   ,   ,         

     .       

     .    

  -   ,     ,  

 ,  .  ,     

      –      

     . 

         

   . 

2.2       

    :    – 1020 ,  

  – 10 ,        III  

 – 0,9;         – 5,0 

,        – 343  ( .17 1 ).  

2.2.1 В     

            

,          

         ( .  1.2): = , ∙ − ∙∙ =  МПа; 
= ∙ % = %. 

   ,       - ,  

        №3 (  2.10).    

 



 

м. Л № д к м. П д . Да

Л n

31 150301.2018.145.00 П  

 

  2.7 –    №3     Ø1020 . 

 

2.2.2 В     

              

  ,       . 

   ,           

           

  –          

  ,        

    –        

    . 

           ,    

    ,          

      ,    

.            

   : 

-            

 ; 



 

м. Л № д к м. П д . Да

Л n

32 150301.2018.145.00 П  

-       ,      

  ; 

-   ;  

-       ; 

-              

 

-              

. 

               

     ,       -   

      ,       

      . 

     ,      

     ,           

  .  ,      

          Д4Ж. 

2.2.3     [3] 

           

        

.          

,              

.           

     ,     

,        . . 

            

:     Н ,    I ,    

 U ,    V ,       V . 
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       ,     

     (    )     , 

 ,      (   ) 

. 

2.2.3.1         

 ( ) 

         2.8.  

   19 ( 17)   14771-76. 

                                  

  2.8 –       

       : = э, ∙ , (3) 

 Н  –       1,6 ; 

       У = 120 / 2 –         

. = ,, ∙ =  А; 
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     : = + ∙ э ± ; (4)  = + ∙ ∙ √ , ± =  В. 
           

. 

     : = ℎ ∙ + ∙ + ∙ ℎ ∙ + + , (5) 

 С = 9  –      ; 

α = 30° -     . 

       Л = 1  –    ; 

       S = 10  –   ; 

       q = 2  –   ; 

 = ∙ ° + ∙ + ∙ ∙ ∙ ∙ ° + + =  ; 
           

   ,      : 

1) F1 = 20 2 –      ,    

 ; 

2) F  = 30 2 –      ,     

 . 

)         : =  ∙∙  ∙ , (6) 

 γ = 7,8 / 2 -    

       α  –   ,     : 
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 =  −  , (7) 

 α  –     15 /  (  2.9); 

 -          : 

 = − , + ∙ − , ∙ ∙ , (8) 
 =17,3 –       . 

 = − , + , ∙ ∙ − , ∙ = , ; 
  

 = − , = , Ач ; 
 = , ∙∙ , ∙ , = , ; 

                                 
  2.9 -           

     Д3Ж 

   : = , , (9) 

 Ƞ = 0,85 –  . = , ∙ ∙ ∙ ,, =  а . 
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)           . = , ∙∙ , ∙ , = ,  / ; 
   : = , ∙ ∙ ∙ ,, =  а . 
    : =  ∙∙  ∙ э, (10)  
 F  –      . = ∙∙ , ∙ , = , . 
     Х =15 . 

     Q=18 / . 

          ( )  

    (  2.10). 

 

 

 

 

 

 

 

  2.10 –          Д4Ж 
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   ,          

1 = 16°  / ,         = 10 °  / .   

17 1             10-30 

°  / ,               

       . 

2.2.3.2       .  

         2.11  

   1   16037-80. 

                    

  2.11 –        

              

            

             

    : 

-    ( )         

           1,5  

2,0        2,4 ,      

      1,4     ; 

-    ( )  ; 

-        . 

)     . 

       : = ℎ ∙ , (11) 
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 С –     2,4; 

ФС = 2,3–   ,        

   . = ,, ∙ =  А. 
  :  = ∙∙ э = ∙, ∙ , = А . (12) 

 

   : = + ∙ ∙ √ , ± = ±  В. 
  : = , (13) 

  = 5000...8000 /  – ,      . = = , ч = , . 
   :  = , ∙ ∙ ∙ ,, =  а . 
        : = − , ∙ э , (14) 

  –   ,         

     У ≤ 120 / 2: = , ∙ , , 
  = , ∙ , ∙ − , ∙ , ∙ = , . 
          =Л/С   

    0,8 < φ  < 4.    φ  < 0,8    
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    ,    φ  > 4      

 ,        .  

  φ    . 

        : 

ℎ = ,  ∙ , (15) 

ℎ = ,  ∙ , = ,  . 
    : = ∙∙ ∙ , (16) 

 α  = 12 /  –    (  2.11). = ∙∙ , ∙ , = ,  . 
   : = , ℎ, (17) 

 = ,, ∙ , =  . 
 ,        

. 

)   . 

        : = , (18) 

 =12  –  . = =  . 
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     ,       

,             

24 2. 

       : = э, , (19)  
 У = 120 / 2 –         

. = ,, =  А, 
 

         (4): = + ∙ ∙ √ , ± =  В. 
           (8): 

 = − , + , ∙ ∙ − , ∙ ∙ = , ; 
  ,      (7): 

 = − , = , Ач ; 
      (6): = , ∙∙ , ∙ , = , ; 
      (9): = , ∙ ∙ ∙ ,, = а . 
        (10): = ∙∙ , ∙ , = , . 
     Х =15 . 

     Q=18 / . 

          ( )  

    (  2.11)   12 °  / .   17 1   
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          10-30 °  / ,  

             

       . 

2.2.4 В     

2.2.4.1 В     

            

 -08 2   1,6  (  2246-70).      

           

   .         

 2.4. 

  2.4 –      -08 2 , % 

 SТ MЧ ωЫ NТ MШ TТ S P 

0,05-0,11 0,7-0,95 1,8-2,1 ≤0,2 ≤0,25 - - <0,025 <0,03 

 

            

   HωS: = ∙ + + , ∙ + , ∙∙ + + + ∙ , (20) 

 ω, S, P, SТ, NТ, MЧ, ωЫ, MШ, V –       , % 

 = , ∙ , + , + , ∙ , + , ∙ ,∙ , + , ∙ = , . 
HωS< 4, ,            

   . 
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2.2.4.2 В     

             

  ( ) 20,    20% 2  80% AЫ (  2114-004-

00204760-99).             

: 

1)             

      ,     

    .     

    В         Х  

            2.12 

 

  2.12 –        

2)           

  (   ,     

          ). 

3)          ,    

 . 

4)           

 ,     .      

,     . 

5)    2       ,   

        ,     (  

2.13). 
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  2.13 –        2 

6)     :       

    . 

             

     . 

           

     –    ,  

     .    

      . 

2.2.5 В     

          

   ESAψ RКТХЭЫКМ 1000 (  2.14). 

      RКТХЭЫКМ 1000 –     

            

.            

 ,           

  .   RКТХЫЭКМ    .  

           ,  

    ,      .  
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 ,       .  

       2.4. 

  2.4 -    ESAψ RКТХЭЫКМ 1000 

   80  
    10 -150 /  

   6-60 /  

   1 - 30  

     0,0-9,9  

    ±12,5  

 170б350б190  

 7  
 

 

 

   
1-   ; 2 -    ; 3 -   ; 
4 –  ; 5 -   ; 6 -  ; 7 -       . 

  2.14 -    ESAψ RКТХЭЫКМ 1000  

          

   ESAψ RКТХЭЫКМ OЫЛТЭКХ А. (  2.18).   RКТХЭЫКМ 

OЫЛТЭКХ А   ,      ,  

    .      

 .         
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   .         

2.5. 

                              
 

  2.15 -    ESAψ RКТХЭЫКМ OЫЛТЭКХ А  
 
  2.5 -      ESAψ RКТХЭЫКМ OЫЛТЭКХ А 

   90  
    5 -99 /  

   6-60 /  

   1 - 30  

     0,0-9,9  

    ±12,5  

 312б327б181  

 8  
 

   RКТХЭЫКМ OЫЛТЭКХ А  RКТХЭЫКМ 1000     

       (  2.20),   

  : 
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-      ; 

-      / ; 

-   ; 

-    ; 

-  /    ; 

-     ; 

-     ( ) 

                  

   2.16 –         

2.2.6 В     

           

 KEMPPI FКЬЭMТР PЮХЬО 350 (  2.17)    

 АТЬОRШШЭ.         

 2.5. 
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  2.17 -    KEMPPI FКЬЭMТР PЮХЬО 350 
 
  2.5 –       KEMPPI 
FКЬЭMТР PЮХЬО 350 

   3з, 50/60 
 

400  (-15…+20 %) 

    60 %   
   80 % 16,0  
   100 % 15,3  
   /  

    
 

  4G6 (5 ) / 25  

   40 °ω  60 %   
   80 % 350 A 
   100 % 330 A 
     

 
MMA 10…350  

  MIG 8…50  
.     

MMA 
  49 ψ 

    
  MMA 

  50 ψ 

    
  MIG/MAG/PЮХЬО 

  80 ψ 

      100  
   88 % 
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   (МШЬ φ)   0,85 
   

 
  -40…+60 °ω 

      -20…+40 °ω 
    IP 23 S 

    590 б 230 б 430  
   36  

   
 

  50  .  

Б14, Б15     6,3     
 

      24  . , 50  
 

  АТЬОRШШЭ –          

  .        

          –   

  .          

 ,       .     

  ,         

 .       

,   . 

         MБF 67 (  

2.18),          2.6. 

                                  

  2.18 –      MБF 67 
 
  2.6 –         MБF 
67 
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Л n

49 150301.2018.145.00 П  

  ,  .  50 
  ,  100 
     , / . 0 ... 25 
   ø,  FО, .  0,6 ... 1,6 
  , . .  300 

,  625×243×476 
,  14 
 

             

 FКЬЭωШШХ 10 (  2.19).      

    2.7. 

 

  2.19 –    FКЬЭωШШХ 10 
 
  2.7 –       FКЬЭωШШХ 10 

  ,  120 
  ,  1,25 

  , / 2 4 

    20-40%    

 ,  4 

  ,  570 230 280 

,  11 
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2.3            

     RКТХЭЫКМ 1000      

 .        

       3000 .    

            

  .          

.           

        (  2.20)

 

  2.20 –    

      :  

-              

; 
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-     ; 

                          
-    ,     ; 

                
-    ,        ; 
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-        ; 

                         
 

 

2.4            

    RКТХЭЫКМ OЫЛТЭКХ А     

  ,         

  (  2.21). 
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  2.21 –    

          : 

-     8      ; 

 
-         ; 

   ,     . 2.1: 

-    ,     ; 

-    ,        ; 

-        ; 
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3      Д5Ж 

             

.           

 2-2.4-083. 

   ,    ,  

    ,       

   100 %.    ,   

        ,   

    . 

            

     .    

      . 

     ,      ,  

     ,      3.1. 

  3.1 –         

  
 

  

  

   
   

       
    : 

    « » « » « » 
1 2 3 4 5 6 7 8 

  

 
 

, ( 
 

  
) 

 L ≥ 3Н: Н,С,
 ХХ, ХЭ ≤ 0,1S, 
 ≤ 2,0 ;∑  

≤ 30  

 L ≥ 3Н: Н,
 С, ХХ, ХЭ ≤0,2S, 

 ≤ 2,5  
 L ≥ 

5Н: Н, С, ХХ, ХЭ ≤
 0,25S, 
 ≤3,0  

∑  ≤ 50  

 L≥ 3Н: Н,С
, ХХ, ХЭ≤ 0,2S, 
 ≤3,0 

 L≥ 
5Н: Н,С, ХХ, ХЭ≤0,

25S, 
 ≤3,5  

∑  ≤ 50  
AЛ 

  

 Н, С, ХЭ ≤ 0,1S, 
 ≤ 1,5 ; ХХ≤ 

S,  ≤ 30,0  
∑  ≤ 30  

Н, С, ХЭ ≤ 0,15S
, 

 ≤ 2,0 ; ХХ 
≤ S, 

 ≤ 30,0  
∑  ≤ 30  

Н, С, ХЭ≤ 0,2S, 
 ≤2,5 ;ХХ ≤ 

2S, 
 ≤30,0  ∑  

≤ 50  

AМ 
 

 

 Н, С ≤ 0,1S, 
≤ 1,5 ; ХХ, ХЭ
≤ 0,5S, 

 ≤12,5 ; ∑  
≤ 25  

Н, С ≤ 0,1S, 
 ≤ 1,5 ; ХХ, ХЭ ≤ 0,5S, 

 ≤ 15 ∑  ≤ 30  

AФ 

  

,  
. . « 

» 

 
 

С, ХЭ ≤ 0,1S, 
 ≤ 1,5 ; ХХ≤ 

0,5S, 
 ≤ 12,5 ∑  
≤ 25  

С, ХЭ ≤0,1S, 
 ≤2,0 ;ХХ ≤

 S, 
 ≤ 15 ;∑  

≤30  
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(
)  

ψК 
 

 

 
 
 

С ≤ 0,1S,  ХЭ≤ 
2,5 ; ХХ ≤0,5S, 

   5,0 
;∑  ≤ 30  

С ≤ 0,1S,  ХЭ ≤ 3,0 
; ХХ ≤ 0,5S,    7,0 

; ∑  ≤ 30  

ψЛ 
  

 Н, С, ХЭ ≤ 0,1S, 
 ≤ 1,0 ; ХХ≤ 

S,  ≤ 15,0;∑  
≤ 30  

Н, С, ХЭ ≤ 0,1S,  ≤ 1,5; ХХ ≤ 2S, 
 ≤25,0; ∑  ≤ 50  

ψМ 
 

 

 Н, С ≤ 0,1S, 
≤ 1,0 ; ХХ, ХЭ

≤ 0,5S, 
 ≤12,5 ; ∑

 ≤ 25  

Н, С ≤ 0,1S, 
 ≤ 1,5 ; ХХ, ХЭ ≤ 0,5S, 

 ≤ 12,5 ; ∑  ≤ 30  

ψН1 
 

 

 

 
 

С ≤ 0,1S, 
 ≤1,5 ; ХХ, ≤

 S, 
 ≤ 15 ;∑  ≤ 

30  

С ≤ 0,1S,  ≤ 1,5 ; ХХ ≤ 2S, 
 ≤25 ; ∑  ≤ 50  

ψН2 
 

 

 

 
 

 С ≤ 0,1S,  ≤ 1,5 ; 
 S ≤ 0,8  (    

) 
ХХ ≤ S, 

 ≤ 30 ; ∑  ≤ 
30 (   

 ) 

ХХ ≤ S, 
 ≤ 30
;∑  ≤ 

50 (  
 
 

) 
 

  

Mа 

 

 

 

   
 

  

  

Н, С, ХЭ ≤0,1S
, 

 ≤ 1,5 ; ХХ ≤ 
3,0 , 

 L ≤ 50
  

:  
 1  

 
 ≤ 

219 .  
 2  3

00    
  

 > 
219  

Н, С, ХЭ ≤ 0,1S, 
 ≤ 3,0 ; ХХ ≤ 6,0 , 

 L ≤ 50   
:  

 2     ≤ 219 
.   4  300  
     > 

219  

 DК1 
 

 

   С ≤ 0,05S,  ≤ 
0,75 ; ХХ ≤ S, 

 ≤ 12,5 ; 
∑  ≤ 25  

С ≤ 0,05S,  ≤ 
0,75 ; ХХ≤ S,  

≤ 15 ; ∑  ≤ 
30  

С ≤ 0,05S, 
 ≤ 1 

; ХХ≤ 2S, 
 ≤ 25 
; ∑  ≤ 

50  
DК2 

 
 

   
-   

 
 

ХХ ≤ 2S, ≤ 30 ; 
∑  ≤ 50  

ХХ ≤ 2S,  ≤ 50 ; ∑  ≤ 
75  

DК3 
 

 

 
 

  

  

С ≤ 0,05S,  ≤ 
1,0 ; ХХ ≤ 2S, 

 ≤ 12,5 ; 
∑  ≤ 25  

С ≤ 0,1S,  ≤ 2,0 ; ХХ ≤ 2S, 
 ≤ 12,5 ; ∑  ≤ 25  
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 DЛ 
 

 

 ХХ ≤ 2S,  ≤ 25 
; ∑  ≤ 25  

ХХ ≤ 2S,  ≤ 30 ; ∑  ≤ 
30  

DМ1 
 

 

     С ≤ 0,05S,  ≤1,0 ; ХХ ≤ S 

   

 

DМ2 
 

 

  
 , 

  
 

 С ≤ 0,05S,  ≤ 0,75 ; ХХ ≤ S, 
 ≤ 15 ; ∑  ≤ 15  

 E 

  

 
   

 

  

  

 
 

  

FК 
 

 

 
 

 ( 
) 

С ≤ 0,1S,  ≤ 1,0 
; ХХ ≤ S,  ≤ 30 ; ∑  

≤ 50  

С ≤ 0,2S,  ≤ 2,0 
; ХХ ≤ 2S,  ≤ 

50 ; ∑  ≤ 
100  

  FЛ 
 

 

  

 ( ) 

С ≤ 3,0 ; ХХ ≤ 0,5S; ∑  ≤ 
30  

С ≤ 5,0 ; ХХ ≤ S; 
∑  ≤ 50  

  FМ 
 

 

 С ≤ 0,1S,  ≤ 0,5 ; ХХ ≤ 150 ; 

  FН 
  

 
 

 

С ≤ 0,2S,  ≤ 3,0  -    S > 10  

С ≤ 0,2S,  ≤ 2,0  -    S ≤ 10  

 
1         -         

   . 
2             300   

      50 ,   1/6     ,   
     FК, FМ  FН,         

   . 
3    ,        

  1/6     ,         . 
4 ,                  

 . 
5      2      . 
6              . 
7   С ≤ 0.05S,  ≤ 0,3        ,     

 . 
8          . 
9       ,  

      . 
 

      : 

-   ; 

-        ( )  ; 

-   ; 

-   -2, -3   14782; 

-   ; 
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-        

; 

-       ,   ; 

-   (     

    ); 

-         

  ; 

-    . 

       

 -60 (  3.1) 

 

 3.1 –   -60 
 

 3.2 –    -60 

 
  

.: 0 - 2,67   
.: 0 - 1000   

  0,01 / 0,1/ 1/ 10/ 100  
 

  
 -4   1000   

  0,01 / 0,1/ 1/ 10/ 100  
   

 
 6000  ( - ) 

  

  
  

,  50  200 ,  
    16  500 ,  
  16  

   
  

  0  15   
    0  7 

 

     20  2000   
  1/ 5/ 10  100  

 
  

 0.4-20  (-6 ) 
  

   100 ,   0.5, 1, 2  6  
   

( ) 
  70 , 12 /   

    32    
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, 0 - 90%   

 
  

  
  

  ,     
    ,  

    0  95%  
      

 -95%  +95%      
1%,    

.  
   ( - )   

     
  

   
( ) 
  

      
,  

     
 

   
  

 0         
  ,     
  

 

  
  

    ,  
      ,  
    ,  
    -

 
 

  
LТ-ТШЧ 8 /  
  

  
  

6-8    

      220 , 50   Aω 
  

  18V/3,5A Dω 
  

   
  

 -30º ω  +55° ω 
  

 (  б  б ) 
  

190  б 285  б 50  
  

 
  

3,5    

 

    :  

-  SHERАIN DP-51 ( )  - ; 

-  SHERАIN D-100 ( ) - ; 
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-  SHERАIN DR-60 - ; 

 

 

 

4   
 

4.1         

    Д2Ж 

        

( )        

       

       

( )       ( , ),  

          

. 

        

  : 

-  ,      

    ; 

-  ,       

      . 

        

        

 : 

)       ,   

: = ∙ − , МПа. (21) 
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)           

   ,    = ∙ − , МПа. (22) 

  –    ,     

   0,9 –  III–IV , 0,75 –  II  (  

         

   ); 

σ  –     ,   

   , ; 

S –   , ; 

δ –   , ; 

М –         ,  

= 2,4 ; 

D  –      , . 

    (δ, )    

   (  = 2,4 ),     

   (21),     (δ, ) 

        (  = 2,4 

),        (22). 

        

   ,     ,   

     . 

       ,  

         

 (   )     “ ” 

. 
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4.2   Д6Ж 

4.2.1     

         

 ,    ,   (  

,    )    

      . 

 ,      ,   

  . 

         

        ,    

       , 

     .  

        

   0,5    . 

         

        10 %,     

 (    )  30 %  

          30 %  

     ,   

   .     

(    )  30 %    

       . 

  ( )     

 .   ,     , 

 ,        

,    ,    .    800 

         ,   

    . 
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   ( , )    ( ) 

      .      

        ; 

       ,   

         

       ( ). 

         

 ,  .  

 

 

4.2.2   

   ,    ,  

 . 

         

       

  .     

     ,  , 

,     . 

          

   20 %  .      20 %  

     ,     

 . 

         

    ,  

    ,      30 . 
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   , ,     

  . 

      

: 

-      ,   

 . 

-    ( )  , 

,       . 

      

  ,    ,   

      , 

   .       

,            

  . 

  ,      

        10 . 

 4.3    

4.3.1        

      Д7Ж 

        

   ,     

 . 

        

     :  

)  : 

-    ,  ,   

; 



 

м. Л № д к м. П д . Да

Л n

64 150301.2018.145.00 П  

-       ; 

-     ; 

-    ; 

-   ; 

-    ; 

-    ; 

)   (  ); 

)   ( -  ). 

4.3.2           Д8Ж 

,      

,        

   .      

         

. 

 ,        

        

       , 

  . 

   (   - )   

,           

,         

 ,   . 

  ( ,  -   .),   

,       

       . 

   (  - )     

   ,        

. 
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 20 .        

    .      

 ;       

  ,     .   

      . 

     (  )      

         

  . 

    (  )    

 ,    . .      

 (  )      ,    

    20 - 25 . ω     . 

        

 25 . ω. 

4.3.3    Д8Ж 

         

        . 

         

  ,   . 

   ,       

       

.        

 .         

      . 

     ,  

 ,      

    .   
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        , 

     . 

       , 

         

   . 

     ,  

      . 

       

      . 

        

        , , 

    .    

           

 0,5 ,     -   1 . 

       , 

  ,     

. 

  ( ,    

. .)         

   ,     

  70       

. 

   ,    

,           

  . 

     . ,  

     ,  

    ,  

          .  
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   ,    ,   

" " (    " ").    

    . 

   ,     

  ,    ,   

   ,      

. 

        

  ,    

  .    

 ,     ,  

 ,   .     

         

 . 

      

. 

       

   . 

4.3.4    ( ) Д8Ж 

,      , 

    ,    

    ,    

   . 

      

  12.4.011. 

       

          . 



 

м. Л № д к м. П д . Да

Л n

68 150301.2018.145.00 П  

 ,    ,  

          . 

           

,    ,  ,  

 . 

,    ,  

         

  . 

   , ,    

,    ,      

 ,  , ,  

,  ,   -  

   . 
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. 
 

      

,      :  

        

        

   ,     

  –       . 

       

   ,    

    ,    

 .        

         

. 

,      17 1 ,    

,   -08 2   1,6  (  2246-70),  

  ArCO 2 ( ). 

        

  .       

 ,      

.        -

 . 

    ,    

      .   

     .  

       

   540-600 ,     

     471 . 

       . 
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