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1.1 . 

 2 767 1, 2 767 1, 2 769 1, 2 769 1, 2 770 1, 2 770 1, 

2 782 1, 2 790 1, 2 790 1, 2 793 1, 2 793 1, 2 794 1, 2 794 1, 2 794 1, 

2 795 1, 2 795 1 ,  2 707 2, 2 767 2, 

2 767 2, 2 769 2, 2 769 2, 2 770 2, 2 770 2, 2 782 2 – , 

 2 767 3 – ,  2 767 92, 2 767 92, 

2 768 92, 2 768 92, 2 769 92, 2 769 92, 2 770 92, 2 770 92, 2 782 92, 

2 790 92, 2 790 92, 2 793 92, 2 794 92, 2 794 92, 2 795 92 – 

,  2 790 4, 2 790 4, 2 793 4, 2 795 4 – . 
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2.2.10 : 

- 5 -9 ; 

- 4 -28 -2.02, -43 -1.01; 

- 1 -56. 

2.3 

2.3.1 -

,  2.1 – 2.10. 

2.3.2 -

, , -

,  2.1 – 2.10. 

2.3.3 , 

, -

 3.1 – 3.10. , -

 2.1 – 2.10. 

 7. -

 7. 1, 7. 6  20.39.414.2 -
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 2 -

. -

 I . ,  U . ,   
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2.3.5 -
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    20.39.414.1 (  6 ),  28146, : 

: 

: 

 15000 / 2 (1500 g), 

 0,1 – 2,0 ; 

: 

 50 – 10000 , 

 (  2 10-5 )  170 ; 

 5000 / 2 (500 g); 

 (

) 125 ; 

 ( -

): 

   – 2,67 104  (200 . .)  2 707 2; 

   – 1,3 10-4  (10-6 . .)  2 767 1, 2 767 2, 2 767 3, 

2 767 92, 2 767 1, 2 767 2, 2 767 92, 2 768 92, 2 768 92, 2 769 1, 2 769 2, 

2 769 92, 2 769 1, 2 769 2, 2 769 92, 2 770 1, 2 770 92, 2 770 1, 2 770 92, 

2 782 1, 2 782 2, 2 782 92, 2 790 1, 2 790 4, 2 790 92, 2 790 1, 2 790 4, 

2 790 92, 2 793 1, 2 793 4, 2 793 92, 2 793 1, 2 794 1, 2 794 92, 2 794 1, 

2 794 1, 2 794 92,  2 795 1, 2 795 92, 2 795 1; 

   – 1,2 104  (90 . .)  2 770 2, 2 770 2; 

   – 2,0 103  (15 . .)  2 795 4; 

      35   98 %; 

    21  (XI -

 20.57.406). 

 – 3. 

-730  20824 -231  6-21-14. 

-

. 

2.4.2  20.39.414.2 

 5. 

2.4.3  7. 6, 

, 2,3 10-5 2  20.39.414.2   
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 2.1 
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 ( ) 

- 

- 

- 

- 

- 

- 

, 

2 767 1 
2 767 2 
2 767 3 
2 767 92

2 767 1 
2 767 2 

  2 767 92

- - - - 

, I .

(U = 200 , U = 0 ; –  25 –  25 25  10 

 U = 160 , U = 0 ; – 250 – 250 125  5 

 U = 160 , U = 0 ) –  25 –  25 –60  3 

, S 6,0 – 6,0 – 20  5 

(U   = 20 , I = 11 ,    300 ,  

Q 100) 

, I . 25  10 

(U = 20 , U = 0 ; – 100 – 100 

 U = –20 , U = 0 ) – | –100 | – | –100 |

-

, 

RC .

– 0,18 – 0,12

25  10 

(U =10 , I = 11 ,    300 ) 

, U . 1,5 6,0 1,5 6,0 25  10 

(U = U , I = 250 ) 

, U 25  10 

(I   = 16 , U = 0 ,    300 ; – 2,0 

I   = 20 , U = 0 ,  300 ) – 2,0 
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 U = 320 , U = 0 ; – 250 – 250 125  5 

 U = 350 , U = 0 ) – 25 – 25 –60  3 

, S 5,2 – 5,2 – 20  5 

(U   = 20 , I = 6 ,  300 , Q 100)

, I . 25  10 

(U = 20 , U = 0 ; – 100 – 100 

 U = –20 , U = 0 ) – | –100 | – | –100 |

-

, 

RC .

– 0,55 – 0,42 25  10 

(U =10 , I = 6 ,  1000 ) 

, U . 1,5 6,0 1,5 6,0 25  10 

(U = U , I = 250 ) 

, U

25  10 

(I   = 9 , U = 0 ,  1000 ; – 2,0 

I   = 11 , U = 0 ,  300 ) – 2,0 
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 ( ) 

- 

- 

- 

- 

- 

- 

, 

2 782 1 

2 782 92 

2 782 2 

- - - - 

, I .

(U = 60 , U = 0 ; –– 25 –– 25 25  10 

 U = 48 , U = 0 ; –– 250 –– 250 125  5 

 U = 45 , U = 0 ) –– 25 –– 25 -60  3 

, S 20  5 

(U = 20 , I = 30 ,  300 ,  

Q  100; 

15 –– –– –– 

 U = 20 , I = 16 ,  300 ,  

Q  100) 

–– –– 15 –– 

, I . 25  10 

(U = 20 , U = 0 ; –– 100 –– 100 

 U = -20 , U = 0 ) –– -100 –– -100

- -

, RC . 25  10 

(U = 15 , I = 30 ,  300 ; –– 0,028 –– –– 

 U = 15 , I = 16 ,  300 ) –– –– –– 0,040 

, U . 25  10 
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- 
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2 707 2 
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 U  = 640 , U  = 0 ; –– 250 125  5 

 U  = 720 , U  = 0 ) –– 25 -60  3 

, S 20  5 

(U  = 20 , I  = 2,5 ,  300 , Q  100) 2,5 –– 

, I . 25  10 

(U  = 20 , U  = 0 ; –– 100 

 U  = -20 , U  = 0 ) –– -100

- , 

RC . 25  10 

(U  = 10 , I  = 2,5 ,  1000 ) –– 3 

, U . 25  10 

(U  = U , I  = 250 ) 1,5 6,0 
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2 793 92 

2 793 4 2 793 1 

- - - - - - 

1 2 3 4 5 6 7 8 9 

, I .

(U = 200 , U = 0 ; – 25 – 25 – 25 25  10 

U = 160 , U = 0 ; – 250 – 250 – 250 125  5 

U = 160 , U = 0 ) – 25 – 25 – 25 –60  3 

-

, 

S 20  5 

(U = 20 , I = 18 ,  

   300 , Q 100; 

10 – 10 – – – 

U = 20 , I = 11 ,  

   300 , Q 100) 

– – – – 6,0 –

, I . 25  10 

(U = 20 , U = 0 ; – 100 – 100 – 100 

U = –20 , U = 0 ) – | –100 | – | –100 | – | –100 |

-

-

, 

RC . 25  10 

(U = 10 , I = 18 ,  
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– 0,085 – 0,085 – – 

U = 10 , I = 11 ,  
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– – – – – 0,12
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– 2,0 – – – –

I = 25 , U = 0 ,  

 300 ; 

– – – 2,0 – –

I = 20 , U = 0 ,  

 300 ) 

– – – – – 2,0

9 . .160-10
.432140.273 

. . . 20 
21307-9 21307-2 

. . . . . .



. .
21307-9 

.

9 . 

.

.160-10 

.

. . 
21307-2 

.432140.273   

. .

21 



. .
21307-9 

.

9 . 

.

.160-10 

.

. . 
21307-2 

.432140.273   

. .

22 



. .
21307-9 

.

9 . 

.

.160-10 

.

. . 
21307-2 

.432140.273   

. .

23 



. .
21307-9 

.
9 . 

.

.160-10

.

. . 
21307-2 

.432140.273   

. .

24 



 4.1 

, -

 ( ) 

-

-

-

  

-

-

2 767 1 

2 767 2 

2 767 3 

  2 767 92 

2 767 1 

2 767 2 

2 767 92

- ,        

U .max

20 20 

1 

- , 

(  15 

 125 ) 

U .max

200 200 

2 

,   

(  60 

 40 ) 

I .max

16 20 

3 

, 

(  60 

 40 ) 

I ( )max
60 80 

4 

, 

(  60 

 40 ) 

Pmax

100 100 

5 

- , 

/

R -

1,1 1,1 

, 

t .max

150 150 
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1  60  125 . 

2  60  15 -

-  160  200 . 

3 -

 12  2 767 1, 2 767 2, 

2 767 3, 2 767 92,  22  2 767 1, 2 767 2, 2 767 92. 

4 -

 23  2 767 1, 2 767 2, 2 767 3, 

2 767 92,  33  2 767 1, 2 767 2, 2 767 92. 

. 

5  40  125 

, ,  ( 1 ): 

Pmax = ( t .max – t  ) / R -   ,                                               ( 1 ) 
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1  60  125 . 

2  60  15 

-  350  400 . 

3 -

 22  2 768 92,  22

 2 768 92. 

 4 -

 33  2 768 92,  33

 2 768 92. 

. 

5  40  125 

, , -

 (2): 

Pmax = ( t .max – t  ) / R -   ,                                               (2) 

 t  – , . 
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1  60  125 . 

2  60  15 -

-  85  100 . 

3 -

 13  2 769 1, 2 769 92, -

 13  2 769 2,  22  2 769 1, 

2 769 92,  22  2 769 2. 

 4 -

 24  2 769 1, 2 769 92, -

 24  2 769 2,  33  2 769 1, 

2 769 92,  33  2 769 2. 

. 

5  40  125 

, , -

 ( 3 ): 

Pmax = ( t .max – t  ) / R -   ,                                               ( 3 ) 
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1  60  125 . 

2  60  15 -

 –  45  60 . 

3 -

 15  2 782 1, 2 782 92, 

 14  2 782 2. 

4 -

 26  2 782 1, 2 782 92, 

 24  2 782 2. 

. 

5  38  125 -

 2 782 1, 2 782 92,  40  125  2 782 2 
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 ( 4 ): 

Pmax = ( t .max – t  ) / R -  ,                                         ( 4 ) 
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1  60  125 . 

2  60  15 -

-  400  500 . 

3 -

 14  2 770 1, 2 770 2, 2 770 92, 

 22  2 770 1, 2 770 2, 2 770 92. 

 4 -

 25  2 770 1, 2 770 2, 

2 770 92,  33  2 770 1, 2 770 2, 2 770 92. 

. 

5  40  125 

, , -

 (5): 

Pmax = ( t .max – t  ) / R -   ,                                               (5) 
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1  60  125 . 

2  60  15 -

-  720  800 . 

3 -

 16 . 

4 -

 26 . 

. 
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, -

 ( 6 ): 

Pmax = ( t .max – t  ) / R -   ,                                               ( 6 ) 
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1  60  125 . 

2  60  15 

-  85  100 . 

3 -

 16  2 790 1, 2 790 92, -

 14  2 790 4,  22  2 790 1, 

2 790 92,  22  2 790 4. 

4 -

 27  2 790 1, 2 790 92, -

 26  2 790 4,  33  2 790 1, 

2 790 92,  33  2 790 4. 

. 

5  38  125 

2 790 1, 2 790 92, 2 790 1, 2 790 92,  40  125   

2 790 4, 2 790 4 , , 
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Pmax = ( t .max – t  ) / R -   ,                                               ( 8 ) 
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1  60  125 . 

2  60  15 

-  160  200 . 

3 -

 17  2 793 1, 2 793 92, -

 16  2 793 4,  18  2 793 1. 

4 -

 28  2 793 1, 2 793 92, 

2 793 4,  29  2 793 1.  

. 

5  38  125 

2 793 1, 2 793 92, 2 793 1,  40  125    2 793 4 

, , 

 ( 8 ): 

Pmax = ( t .max – t  ) / R -   ,                                               ( 8 ) 
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1  60  125 . 

2  60  15 

-  350  400 . 

3 -

 19  2 794 1, 2 794 92, -

 20  2 794 1,  22  2 794 1, 

2 794 92. 

 4 -

 30  2 794 1, 2 794 92, -

 31  2 794 1. 

. 

5  38  125 -

 2 794 1, 2 794 92, 2 794 1, 2 794 92,  40  125 -

 2 794 1 , , 

 (9): 

Pmax = ( t .max – t  ) / R -   ,                                               (9) 

 t  – , . 
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1  60  125 . 

2  60  15 -

-  400  500 . 

3 -

 21  2 795 1, 2 795 4, 

2 795 92,  22  2 795 1. 

 4 -

 32  2 795 1, 2 795 4, 

2 795 92,  33  2 795 1. 

. 

5  38  125 -

 2 795 1, 2 795 92, 2 795 1,  40  125 

2 795 4 , , -

 (10): 

                                 Pmax = ( t .max – t  ) / R -   ,                          (10) 

 t  – , . 

9 . .160-10 
.432140.273 

. . . 32
21307-9 

. . . . . .



6 

6.1  28146  9.003. 

7 

7.1  28146, 
 11 336.907.0  11 336.935 , 

. 
7.2  – 

. 
7.3 , -

, ,      
 2.124  11 336.907.0. 

7.4 : 
- 9,7 -9 ; 
- 9,2 -28 -2.02; 
- 3,9 -43 -1.01; 
- 6,3 -94. 

 40  20000 
2 767 3 . 

7.5  95 %  ( ) , 

, – 50000 . 

95 %  ( )  – 100000 . 
7.6 -

 ( ), -

 1 · 10-6 1/ . 
7.7 -56 -

. 
-56 -

 ( )  – 2. 
7.8 -56 -

, 
294  (30 ). 

-
- 

17 . .1772-2018   
.432140.273 

. . . 62 
21307 - 17  21307 - 2   

. . . . . .



, ,  10 , -

. 

7.9 

6,1R ,  0,04 -

-56. 

-

 0,3 / . 

-

-56 -8 

 19783. 

7.10 -9 , -28 -2.02, -43 -1.01 

. 

-9 ,  

-28 -2.02, -43 -1.01  ( )  – 3. 

 5 -9 ,  4 

-28 -2.02, -43 -1.01. 

7.11 -9 , -28 -2.02, -43 -1.01 

: 

) 

; 

) ; 

) -

. 

7.11 -

-28 -2.02, -43 -1.01. 

7.11

 90 , -

 4 -

 1,0 -28 -2.02, -43 -1.01, 

, . 
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-28 -2.02,  

-43 -1.01 . -

, 

. 

7.12 -94 

 7. 

 7 

, , 

- : 

  

 150 120 

 240 8 

- : 

  

 165 10 

 240 30 

7.13 

, . 

7.14 

. 

7.15 -

, -

, . 

 R = (100  1) . 
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7.16 -

. 

 ( , -

 0,3  8.585) 

0,8+0,1  37 -

-9 ,  38 -

-56,  0,7+0,05  3-0,1

 39 -28 -2.02, 

0,8+0,1  3-0,1 -

 39 -43 -1.01. 

 ( , -

 0,3  8.585) 

0,8+0,1 , 

-94  39. 

-94 

-  R - = 0,3 / . 

7.17 -

 2 707 2 

.135,  2 770 2 -

.136,  2 795 4 -

.137. 

7.18 , -

-

. 

2 . .3206-05   
.432140.273 

. . . 64
21307 - 2     

. . . . . .



8 

8.1 -  28146. 
8.2 -

. 
8.3  2 767 3 -

 50  10000 -
 170 . 

9 

9.1 .430209.026 . 
9.2 .430209.028 . 
9.3 .430209.033 . 
9.4 .430209.034 . 
9.5* .432147.047 . 
9.6 .432147.049 . 
9.7* .432147.064 . 
9.8* .432147.065 . 
9.9* .432147.068 . 
9.10* .432147.069 . 
9.11* .432147.071 . 
9.12* .432147.083 . 
9.13* .432147.084 . 
9.14* .432147.085 . 
9.15* .432147.086 . 
9.16* 90.336.000 . 
9.17* .430204.007 . 
9.18  32/0059-2004. 
9.19* -

.430204.012 2. 
9.20* 
.430204.013 2. 

9.21* 
.430204.015 2. 

  
 — * . 
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. . . 68 
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