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         -
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      -   .  -

     . 

     ,   -
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       -

  [8]. 

      -

, ,       , -

          

   ,     . 

       –    

   . 

    , ,  

 ,        

(Cr,Fe)2O3, (Al,Fe)2  .    5–8 %   -

  700–750 ° , 17 % –  1000 ° , 25 % –  1100 ° .  

  25 %    5 %     1300 

° .  . 1       [15]. 
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 –    ,   .  

    : Cr (12–27 %); Al (3,5–5,5 %); Si (1 

%); Mn (0,7 %);  – Fe. 

  ё ,  ,    -

  ,     

 1,2–1,3 · .  7100–7300 / ³,  

  1450 °C.    1400 °C. 

      

 ,    , 

  ,   -

,        [13]. 

       350–400 ° ,   

-  .     0,5–1   

,   . 

   , , , . 

 ,     (  

0,5–0,8 %)     (6–14 %)   (1–3 %) 

(15 6 , 40 10 2 ),  .    

        

        . -

          

   , ,   [8]. 

     –  , 

      [7].  , 

        

,        -

 . 

    600 °   ,   

     [8]. 
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,    ,   . 

,   ,  -

    ,  

          

,   550 ° .   ,  , 

    [13]. 

 
1.2    

 
        -

     .     

 5  . 

 № 2598657 C03C.      

        -

        -

   .    -

  , ,   

       . -

  , . %: Al2O3 – 13,0–18,0, MgO – 1,0–2,5,  – 

3,0–8,0,  – 5,0–9,0, TiO2 – 1,5–4,8, B2O3 – 3,5–7,6, Cr2O3 – 2,5–6,0, BaSi2O5 

– 5,0–10,0, BaAl2Si2O8 – 2,0–6,5,     -

 SiO2 – 2,5–6,0, SiO2 – . 

 № 2328472 C03C.      

      -

        

      900 ° .  -

     , 

     . -

    : SiO2 – 16,0–25,0; 2O3 – 3,5–

4,0; Al2O3 – 1,5–2,0;  – 20,0–21,0;  – 2,5–3,0; TiO2 – 1,5–2,0; Cr2O3 –
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16,5–17,5,      SiO2 – 4,0–5,0; 

 – 0,5–1,0;    – 11,5–12,5; 

 – 10,0–11,0; SiB4– 0,5–1,0; MoO3 – 1,0–1,5; 2O3 – 2,0–2,5. -

     SiO2   : 

SiO2 – 56,25–58,05; Al2O3 – 34,3–35,1;  – 1,0–1,2; MgO – 1,0–1,1; 2O – 

2,5–2,6; Na2O – 0,6–0,7; TiO2 – 1,6–1,8; SO3 – 0,15–0,25; Fe2O3 – 0,8–1,0;  

SiO2 – 35,25–40,05; Al2O3 – 34,3–35,1;  – 1,0–1,2; MgO – 1,0–1,1; 2O – 

2,5–2,6; Na2O – 0,6–0,7; TiO2 – 1,6–1,8; SO3 – 0,15–0,25; Fe2O3 – 0,8–1,0; SiB4 – 

18,0–21,0. 

 №2163897 C03C.    ,  

         -

        

   .   : -

  , ,  -

        -

  1100 °C  ,      2 

.    , . %: SiO2 – 38,0–52,6; B2O3 – 

6,0–7,5; Al2O3 – 18,0–20,0; BaO – 7,0–9,0; CaO – 3,5–7,5; MgO – 0,9–2,0; TiO2 

– 2,5–4,0; Cr2O3 – 4,0–5,5,      

SiO2 – 5,5–6,5.       

SiO2, . %: SiO2 – 56,25–58,5; Al2O3 – 34,30–35,10; CaO – 1,0–1,2; MgO – 

1,0–1,1; K2O – 2,5–2,6; Na2O – 0,6–0,7; TiO2 – 1,6–1,8; SO3 – 0,15–0,25; Fe2O3 – 

0,8–1,0 SiO2 – 35,25–40,05; Al2O3 – 34,30–35,10; CaO – 1,0–1,2; MgO – 1,0–

1,1; K2O – 2,5–2,6;Na2O – 0,6–0,7; TiO2 – 1,6–1,8; SO3 – 0,15–0,25; Fe2O3 – 0,8–

1,0; SiB4 – 18,0–21,0. 

 №  2255076 C04B.     -

,          

,      -  -

,         

600 ° .    –    -
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 600 ° ,    . -

  , . %: SiO2 – 20,0–36,5, 2O3 – 4,0–5,0, Al2O3 – 

5,0–6,0, BaO – 5,0–6,0, CaO – 2,0–4,0, MgO – 0,5–1,5, TiO2 – 1,5–2,5, Cr2 3 – 

15,0–17,0, Na2O – 2,0–3,5, 2O5 – 0,5–1,5,    23,0–27,0 

      SiO2 – 5,0–6,0 -

 , . %: SiO2 – 56,25–58,05, Al2O3 – 34,3–35,1, CaO – 1,0–1,2, MgO 

– 1,0–1,1, 2  – 2,5–2,6, Na2O – 0,6–0,7, TiO2 – 1,6–1,8, SO3 – 0,15–0,25, Fe2O3 

– 0,8–1,0,  ,   SiO2 – 56,25–58,05  SiO2 – 

35,25–40,05  SiB4 – 18,0–21,0.    -

  ,     

        

     1,5–2 . 

 №   2273609 C03C.     -

,         -

 (  ,  ,   .)   

        

  1000 ° .     -

     ,  

,     1000 ° , -

   .     

. %: SiO2 – 56,25–58,05, Al2 3 – 34,3–35,1, CaO – 1,0–1,2, MgO – 1,0–1,1, 

2O – 2,5–2,6, Na2O – 0,6–0,7, TiO2 – 1,6–1,8, SO3 – 0,15–0,25, Fe2O3 – 0,8–1,0 

 SiO2 – 35,25–40,05, Al2 3 – 34,3–35,1, CaO – 1,0–1,2, MgO – 1,0–1,1, 2O 

– 2,5–2,6, Na2O – 0,6–0,7, TiO2 – 1,6–1,8, SO3 – 0,15–0,25, Fe2O3 – 0,8–1,0, SiB4 

– 18,0–21,0, ,  ,  

    SiB4,     

,  . %: SiO2 – 20,0–33,0, 2O3 – 4,0–5,0, Al2O3 – 7,0–8,0, BaO–

7,0–8,0, CaO – 4,0–5,5, MgO – 0,5–1,5, TiO2 – 1,0–2,2, Cr2O3 – 15,0–17,0, -

     SiO2 – 5,0–6,0, -
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 .     «  

 –  »      

     -

 . 

 

 1 –       -

, % 

 
 

  Si Ni Cr Fe  
-

 

-
 

HRC 
- 80 13 2  0,2–6,4 1,2–1,8 2–2,8  12–14  

5 
– 25–35 

- 77 15 3 2 0,35–0,6 1,8–2,3 2,8–3,5 » 14–16  
5 

– 35–45 

- 73 16 3 3 0,6–0,9 2,3–3 2,7–3,7 » 15–17  
5 

– 45–50 

- 70 17 4 4 0,8–1,2 3,1–4 3,8–4,5 » 16–18  
5 

– 55 

- 67 18 5 5 0,9–1,5 4–4,7 4–5 » 16–18  
5 

– 60 

- 65 25 3 3 0,9–1,5 2–3 2,1–2,3 » 23–26  
5 

– 45 

68 21 5  0,35–0,5 1–1,3 4–5 » 20–22 4–
7 

– 40 

70 30 0,07 – – » – 0,2 28–33 l 40 
85 15 0,07 – – » – 0,2 12–15 l 30–35 
55 45 0,07 – – » – 0,2 43–47 Ti 55–60 
88 12 0,07 – – 10–12,5 – 0,2 Ti-  – 
65 35 0,07 – – – – 0,2 Ti- , 

35–40 
1 

– 

 

 - Х15 2-11.    , -

   , ,  .   

      . 

       -

   .   :   

 ,    , -

  . 
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 ,    :   -

 38–46  42–48 HRC      

.   ,    , -

 ,  ,     800 ° , -

  ,       

.     .   -
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 70 30 (   1600 ° ), 85 15  

88 35 (   1400 ° )    -  

 ,       -

 ,   ,    -

,     .   

    35–45 .   -

   [4]. 

 65 35 (   1460 ° )  

     .   

40–50 .   , . 

      -

   .    ,     -

      0,04  0,05 % ( c. ). 

         -

   .   , 

       -

 , ,      . -

       .   -

     ,   ,  -

     600 ° .   -

     ,  -

   , , ,    

,      [3]. 
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  -    , -

  ,     -

     ,      -

      .     

     18 9, 17, 13.  -

    55 HRC.     -

      -

 .  

  -0 18 9     -

 .   - 23 28 3 3    

      

. 
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2       

 

 

2.1    

  25/40–80. 

 

      25/40–

80 ( . 13)      -

          

     .  

    : 

–      -

  ( - , - ,  

 . .); 

–         , 

, ,   . ; 

–  -    -

  ,      

,   (  ,  ,  -

   . .); 

–         . 

 

 
 13 –     

  25/40–80 
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  25/40–80       -

  40…80        -

 ,      -

        -

  [13]. 

 

2.2    25/40–80 

 

1        

3∙380 –30 . 

2       

 25 . 

3    – ,   

       2,5 .  

4     ( . ) -

     ,   

  40–80 . 

5  : 

–      1,5…2,0 / 2    -

 12 / ; 

.       25/40–80 

     (   

2.964.035) 

6        4 

    1 . 

 

2.3      25/40–80 

 

       25/40–80: 

–  EDU 2–25; 
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– . 

    25/40–80  EDU 2–25  

  .    

DYR        

  . 

 

2.4    

 

1      ,  : 

–     (  8.652.171)   (  

8.652.156)  ; 

–        -

   ,  –   

 .    ; 

–        ; 

–         -

   1,5–2 / 2; 

–          -

 ,    . 

2    (  4.853.208)    

1,    –  -  . 

3    (  4.854.195)   4 

  ,   –   1  -

 . 

4     (  4.854.196)   2 

  ,   –     

. 

5    ,     -

  ,     [16]. 
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6       -

         -

. 

7          

      

 1  S3,     -

  «  »    

. 

8      « - »   -

 « »,  « - »   « »,  « -

»  –  « ». 

     S3    

  (    ). 

9      ,  -

  -   (       -

   «   27 »). 

10       « » 

    (      « -

 »). 

11  « . »    « . », -

  «  »     

  ( . 8)       

 «  ». 

12   « . »    (  

 ),  « - »   « ». 

13       -

 S3       

  .    ,   

   25 . 



 

 
 

И . Л  № . П  Д  

Лист 

38 
- 22.03.01  

 

14   (    )  

  S2,     [13]. 

15        28 ,   

    (     -

   « »).      -

   S3       -

 (   )     

  ( . 11). 

16        -

  « »    ,   

  -  ,  . 

 

2.5    

 

   25/40–80    -

     : 

–   ; 

–   ; 

–   . 

1       -

    [16]. 

1.1      , -

        -

  1000 ,        

   . 

1.2        -

. 

1.3     : 

–      ; 

–      ; 
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–      (  , -

 ). 

2       

    . 

3       -

       -

.  

     25/40–80   -

   (   , ). 

4       

      .  -

         -

     . 

4.1      25/40–80   

( )       0,5     

- . 

5      25/40–80, -

   ,    ,  -

        

    [16]. 
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3     

 

3.1     

 

     .  -

       

       -

.    ,    -

 ,   .    -

        

     [17]. 

,       

,   [13].        

   ,    ,  -

    .      -

  .       

  ,      

.      

( ) ,       ,  

    .  -

          

     ,   -

 ,      -

. 

      

       -

,    ,    : 

        ,.…………………………………(1) 
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 Ф –  , ;  

       –    . 

   ,  , -

       -

       . 

 .      -

 ,        

  .      , 

  .     -

 . 

       -

   Δ –     . 

        ,  

      .   

   ,     

       -

  2,718 ,      1 , . .  57°. 

  : 

            ,……………………………………(2) 

 

 ρ –    ;  

      μ –   ;  

      f –  . 

       

        -

   : 

       ,…………………………………………(3) 
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 k –   ( . 2). 

 

 2 –    k    -

    . 

 , °  k 
 20 20 

300 550 
1300 575 

 20 67 
100 77 
1000 155 

 20 85 
500 155 

 

          -

  « »  « »    

 [17].   ,     -

,  8     Δ,        

« ».     Δ ,   

,     « »   

  .  « »       

Δ     (86,5 % ,   ). 

     .  -

      -

 (μ)     (ρ).   

        -

   . 

      -

    ,   -

.      ,      

 .     

, , .     -

    ,     -
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.         

     ( . 14).  

     1053    -

   . ,    -

   ,   .   -

    . ,  -

        1033–1056 , -

 – 1413    – 633 . 

 
 14 –     μ  

    45 

 

       

   . ,   

     ,   

  ,     .   -

  1237       

   1,2–1,3 · 2/ . 

    Δx    Δ   

.    Δ ,       

  8–10 .  

       (Δx)   

   (Δ ),        . 3. 
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 3 –         

 ,  Δ  ,     
0,05 0,5 2,5 10 100 1000 

 45 293 40 0,5 0,15 0,067 0,034 0,011 0,0034 
 45 1073 1 7,0 2,2 1,0 5,0 0,16 0,05 

 293 1 1,0 0,3 0,13 0,07 0,022 0,07 
 293 1 1,2 0,38 0,17 0,08 0,025 – 

 1273 1 4,9 0,54 0,7 0,346 0,14 – 
 

 .      -

    .        -

       -

        -

    .       -

        -

    . 15.  . 15 ,   -

         -

 ,      –   

.       ,  -

      .  -

     ,     -

    . 

 

 
                   

 

 15 –       : 

 –   ;  –    
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     ,  -

       -

[13]. 

К  .     

  ,    ,     

         

  .     , 

        . -

      .  -

    ,  .   

        -

.           

     .  

        -

  ( . 16). 

 

 
 16 –    

 

  .   

      .   

   ,     

  W ,        -

    W . 

 

W=W +W +W ,……………………………….( 4) 
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    W ,      -

,    ,    

     W0,   Wc   

W    ,     W   

 W        W . 

 

W =W0+ W +W +W +W +W ,………………………(5) 

 

  .      -

         

     ,  -

.        ,   

  ,  ,  , 

 ,    . .   -

     .  -

      ,  -

   ,      

     [13].   

        

 [1].    ,  -

, .     -

        -

         -

. 

   ,   cosφ,   -

       -

.     ,    -

    . 

 ,    ,    

    .   , 
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   -      -

         . , 

      , -

   .     

 ( , )   2–    -

     .     

     ,  -

  ,       . 

     4–5    ,  

  -       -

    . 

       -

     [13].   -

     ,   -

     ,  ,     

10–12 %.        1– 

   . 

,          

 ,       

   .        

        -

.         

.         -

        -   -

 ,    ,   

. 

       

.   ,    

,         

  .    -
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      -

   . 

    –   .   

–    .    –   -

.    –    ( , 

  .) ( . 17)    ( . 18) [13]. 

 
                                             

 

 17 –      :  

 –   ,  ;  – ;  –  

 

     ,  

       .  -

       ( . 18, )  

 ,    ,    -

 .        -

  ,      -

 ,        

   . 
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1 –  ;  
2 –   ;  
3 –  ;  
4 –   

                                                              

 

 18 –     : 

 – ;  – ;  –     

 

      

 42  44  0,2–0,35 .      

   8000       -

 . –    -

,        

.      , , 

,    : NiO – 12%, Zn–18%, F 2 3–66%  

Cu –4% (  ).    1300–1400° . 

       

  . ,      

         

 ,  -         -

   [1].      -

       ,   

      .    -

  ,    -

      .   

       ,  
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     .    

       80%. 

       

      .  , -

   ,    -

 .        

    .     -

    (  )   

   [13]. 

  .   -

         

        

.    :  -

,     ,  -

 ,    . 

Н   .    

       

,          -

.        -

 .         -

 ,       -

 .      -

    70  440 . 

       

 .   ,   -

 ,  .    

     .      

,      ,  

       

     .  
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    « »     

.         -

   ,    ( ) -

        -

 .       

    ,     -

  ( ) .     -

         

     . 

      600–750 °   

     ,   -

     .    -

   ,     -

.        

       ,     . -

      , -

      .  -

        -

 ,      -

       ( . 19).  -

  ,   ,   -

      . 

 

1 –  ; 
2 –   

;  
3 –  ;  
4 – ;  
5 –   ;  
6 –   

 
                                                            

 

 19 –      : 

 –  ;  –   
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       -

   .    

          -

    – ,   . 

      

   ,       -

  ,       

.        -

      [1]. 

     , -

     : ,    -

.       , 

        ( SI2)   

, , .  ,    -

      -

  .       

     ,    -

       . 

 ,     , -

         

       

  ,   30 % . 

       : 

       .  

        

  850 °   ,    -

.      ( )  , -

        . 

,    –1,5      

  1,5. ,     , 
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   ,    -

     . 

     : 

–      ; 

–      ; 

–    ; 

–    . 

         

  .       -

,  .     

       -

.        -

   . 

      

         -

, ,  ,      

     . ,   

         30 % -

 .         

     –348 ,   -

       .  -

        . 

 -       . 

      -

 [6]. ,        

     ,    

        

 .    ,    -

 ,      

: 
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–        -

       100–150 ° ; 

–         

 ; 

–      . 

       -

   .      -

        

  : 

–     ; 

–     ,   -

      -

  – . 

        -

     .   

        

   ,    -

 . 

      

   [4]. 

Н     .  -

       -

      -

 ,       

  .    

      [1]. 

       

. ,   «AustimotorCo. Ltd»  -

        -
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  [4].      -

   . 

 ,   . 20,   

   .    -

  ,     .  -

         -

   . 

 

 

 
 
1 – ;  
2 –   ;  
3 – ; 4 –    ;  
5 –    ; 
6 –  ;  
7 –  ;  
8 –    ;  
9 –    

 

 20 –       

 

  –       

 (    ).      

        

      .  , -

         -

 .           

.       , -

 .      ,  -

     . 

      -

   – .      
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  ,    2,5    

450 .   (  )     

 ,       (10 

)  .     

   ( ).     -

  ,        

    . 

       -

      

       -

.      . 

Н    .     

 ,   ,     -

 .      -

       -

[1]. 

       -

    ( . 21).    

        . 

      –  

   ,   , -

    .      -

       -

    .   -

         -

 .       -

 ,    (     0,2 

)  (  ,   .)   -

 –  . -      

 ,       -
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 .       

      -

,      . 

 

 
1 –  ; 2 –   (  ); 3 – -

 ; 4 –      ; 

5 –   

                                                                                                                   

 

 21 –       : 

 –     ;  –    

 ;  –        

;  –    

 

        

 .      

  « ».     

          

,  .     -

   ,     -

 .      -

       

     .   -

        -

    .        

   .  ,  ,  
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       (  

  ),    . 

        -

.      . 

        

    ,  ,   -

    [4]. 

Ц   .    

      

( .22).        

      [1]. 

       -

    .    -

         

  , ,   .   –   -

      .  

 

 
1 –   ; 2 –  ; 3 –  ; 

4 – ; 5 –   ; 6 – ; 7 –  ;  

8 –  ; 9 –     

                                                                                       

 

 22 –     : 

 –     ;  –      
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      . -

     (   -

 )        -

,     .    -

 -  -  .   -

       

  -   .   -

         

.         

  ( ).      

  ,         

.         

      . 

        

    .    -

      -

.  ,      -

  , ,     

.   ,  ,   -

 2500   8000 .       

      . 

        -

    .  -

     ,  

    [4]. 

Н        

 .    ,   

( )        -

.      1050–1200 ° ,    
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     .  -

         

       -

 [1]. 

       ( -

   )   -

  ( . 23) [4].      -

 ,        

 .        

   (0,2–0,3 ) ,     

      ,  -

   1150–1200 ° .  ,   

    ,   -

  ( )       

,       

    .       

        -

 .       

           

.      -

        

. 
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1 –     -

 ; 
2 –  ;  
3 –  ;  
4 –      

;  
5 –  

 23 –       

 

 

       

      2500 ,    

        66–70  [13]. -

        45–50 

   32–35        

.      

 ,     .  -

       . 

 

3.2     

 

,      -

  100×200×10     3.   -

    77 15 3 2-4  -

73 16 3 3.  

         

    ,  1,5–10,0 .  

        -

        

 ,    4–7 .  
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,  ,    -

    .   ,  

,         

    .     -

  ,     -

.        77 15 3 2-4 

(  24).       - 73 16 3 3 

(  25).         -

      ,   

  [6].     , -

 ,      , -

  . 

 

 

 

 24 –    77 15 3 2-4 
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 25 –    73 16 3 3 

 

      . 

 

3.3      

 

   ,  ,  -

  ,       -

        

. 

   ,    -

,  ,       

    : 

–  (   ); 

–  ё   . 

 .   -

    .    

      -

         -

,      
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.        -

,      .    

     .  

       90°  -

 ,   . 

   –    

  .       -

    20/14; 3/1. 

       -

.      . 

      -

    50 .     -

    1250  1500 .    -

,     . 

 
 26 –       

 

     – .  

  ,     , -

  ,    ( )    -

  .     

  .     

 -
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  ,    4-    

    ( . 4). 

 :  18–20 ° ,  20–30 . 

 

 4 –    

  ё ,  

  4 

 96 

 

      -

 ,      -

     ( . 5). 

 

 5 –        

  

  ё ,  

  17 

 50 

 

  ,    -

  .     ,   -

 ,      . 

    «Carl Zeiss Axio Vision» ( . 

27),       -

    ё  .   

       

   60  1440 , ё     

 .  
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 27 –   Carl Zeiss 

 

ё        -

  200–1400 . 

 ё   ё .  ё   

  ( )    –2 –  

 ,       

        ё  

       ё   

( .28). 

 

 

 

 28 –  ё     –2. 

 

      9013–59. 
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   ё      3-  -

:  « », « »  « ». 

Ш  «А»      .  

  ,      ё -

           

.     ё  HRC 20–

50     ё  .  

Ш  «В»        

 ё  100 ,      ё  

       

     (  0,06 ). 

Ш  « »      ё   

 70 ,     ё     ё  

  ,    .  

    ,    

          -

   « »  « »    3,    « » –   4 .  

   . 6    ё   -

  ё ,    . 

 

 6 –   ё  . 

 

ё  

, HV 

  

 

 

 

,   

ё   

 

 

 

 

60240 « »  

 

100 HRB 25–100 

240–900 « »  

 

150 HRC 20–67 

390–900 « »  

 

60 HRA 70–85 
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 ё       

–3  ( . 29).      ё  

 ,        -

 (  , , ),     -

,   ( , , ),  ё , -

     ( ,   .) 

  .      -

        

200 .,   ё      10 . 

        -

  ё   . 

 

 

 

 29 –  –3 . 

 

 ё    ,   

 9450–91.     100–150   -

   . 
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3.4 А    

 

   ,    -

     ,    -

 . 

   . -

       -

    ё   . 

       -

    ё     

      , 

   ,        

     ( . 30),       -

 ( . 31).  ,     

 ,       

      , -

    ,   -

 . 

 

 

 

 
 
 
 
1 –  ; 
2 –   

 30 –       

 77 15 3 2-4 

 

 

1 

2 
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1 –  ; 
2 –   

 31 –       

 73 16 3 3 

 

      ,  

        

( . 32). 

 

 

 
 
 
 
1 –  ; 
2 –   

 32 –    77 15 3 2-4 

 

 ,       -

  ,   .    -

   ,     ( . 

33).   ,     -

  ,    

  3    . 

 

2 

1 

2 

1 
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1 –  ; 
2 –   

 33 –   

 

      

     .  -

    – ,    – . 

А  ё   ё   . -

  ё   ,  ё    

       . 

 ,   ,   131,  

 ,   . 3. 

  ,    HRC 45  HRC 

36,           

. 

  HV    6 ( ) 

 

HV = 18540 P/d2,…………………………….(6) 

 

 P–     ; 

       d –    . 

 ё       . 7. 

 

 

 

 

2 

1 
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 7 –  ё  

  HV 

1 2 3 4 5 6 

1 77 15 3 2-4 4570 4320 4450 4200 1300 1280 

2 73 16 3 3 3420 3220 3400 3380 1286 1300 

 

       -

  ё   ( .34). 

 

 
 34 –     

 

        -

 .     , 

         

   ,      

 .        -

       

,         

   . 

 

0 

500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 

4500 

5000 

1 2 3 4 5 6 

H
V

, 
 

,  

Н Х -4 

Н Х  
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      : 

1       -

     ,  -

   ,     -

       . 

       -

 : 

1    . 

2       -

   .  

3       -

 77 15 3 2-4   - 73 16 3 3. 

4    , -

   . 

5       -

    77 15 3 2-4  -

73 16 3 3. 
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1   ё   / . . ё , . . -

, . . , . . ё . – . : , 1970. – 183 . 

: . 

2  ,     -

 /   . . . .- .   .– , 2006.– 

420 . 

3  , . .      

  .– . : .-1966. – 275 . 

4 , . .      : . . 

2-  ., .  . / . . .  :  , 2005. 367 . 

5        -

     : . .   . 

 / . . , . . , . . , . . . ; 

. . . - .–  :  , 2003. – 16 . : . 

6 , . .   / . . , . . 

. – : , 1980. – 496 . 

7  . .      : .  

 . . .  / . . , . . . – . :  

 « », 2004. – 496 . : . 

8  /  . .      - .: 

, 1983. – 192 . 

9 , . .      -

 / . . . – . : , 1987. – 192 . : . 

10 , . .     -

       : .   

 ,     -

   ё     -

 150000 – « ,   » 
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( . 150205.65). – 2-  ., .  . / . . , . . . – 

 :   - , 2007. 36 . 

11   01-05.       

  .     – 

   01-02; . 01.10.2005. – : , 2005. – 58 . 

12  . .  / . .  – . – -

, 2001. – 439 . 

13  . .     / . . -

, . .  – : , 1974 – 264 . 

14  . . .   . 6-  ., . 

 . .: , 1986. 544 . 

15 :    / . . , . . -

, . .   .;  . . . . , . . . – 7-  

., . – .: -   . .  , 2005. – 648 .: . 

16  . .     : 

.  / . . , . . . –  :  , 

2001. – 431 . 

17  . .      

 / .  , .  . – .: , 1965. 

 

 

 

 








