
 2.1 –   2 7229 , 

2 7229 2, 2 7229 , 2 7229 2 

  

, -

( -

) 

-
-
  
-
-

-
  
-

-

-

, 

2 7229  2 7229 2 2 7229  2 7229 2 

- - - - - - - -

1 2 3 4 5 6 7 8 9 10 11 

,   

 (U = – 100 ,  

 U = 0 ; 

 U = – 80 ,   

 U = 0 ; 

 U = – 85 ,  

 U = 0 ) 

I .

–25 –25 –25 –25    25  10 

–250 –250 –250 –250 125  5 

–25 –25 –25 –25 –60  3

-

, 

(U = –30 ,  

I = –21 ,  

    300 ,  

Q  100) 

S  

10 – 10 – 10 – 10 –   20  5 

-

, 

(U = 20 ,  

U = 0 ; 

 U = – 20 , 

U = 0 ) 

I .

 – 100 – 100 – 100 – 100 
    

 25  10 

– |–100| – |–100| – |–100| – |–100|

3 . .700-13   
.432140.558

. . . 10 
32639-3  32639   

. . . . . .



   2.1 

1 2 3 4 5 6 7 8 9 10 11 

- -

-

, 

(U = – 10 ,  

IC = – 24 ,  

    300 ) 

RC .

– 0,055 – 0,065 – 0,060 – 0,070 25  10 

–60  3 

– 0,110 – 0,130 – 0,120 – 0,140 125  5 

, 

(U = U ,  

I = –250 ) 

U .

–1,5 –5,0 –1,5 –5,0 –1,5 –5,0 –1,5 –5,0 25  10 

        

-

, 

(I = – 21 ,  

U = 0 ,  

    300 ) 

U   

– –1,80 – –1,80 – –1,80 – –1,80 25  10 

125  5 

– –2,20 – –2,20 – –2,20 – –2,20 –60  3 

3 . .700-13   
.432140.558

. . . 11 
32639-3  32639   

. . . . . .



 2.2 –   2 7229 , 

2 7229 2, 2 7229 91 

, 

 ( ) 

-

-

  

-

-

-

  

-

-

, 

2 7229

2 7229 91 
2 7229 2 

- - - -

1 2 3 4 5 6 7 

,   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

, 

(U = –30 , I = –16 ,     300 , 

Q  100; 

S  

8 – – – 

20  5 

U = –30 , I = –15 ,     300 , 

Q  100; 

 – – 8 –  

, I .       

(U = 20 , U = 0 ;   – 100 – 100 25  10 

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

-

, 

(U = – 10 , IC = – 9 ,     300 ) 

RC .

– 0,270 – 0,290   25  10 

–60  3

– 0,540 – 0,580 125  5 

, 

(U = U , I = –250 ) 

U . –1,5 –5,0 –1,5 –5,0 25  10 

, 

(I = – 16 , U = 0 ,     300 ; 

U   

– –1,80 – –   25  10 

125  5 

 – –2,20 – – –60  3 

3 . .700-13   
.432140.558

. . . 12 
32639-3  32639   

. . . . . .



 4.1 –  -

, -

 ( ) 

-

-

-

-

-

-

-

-

-

2 7229 2 7229 2 2 7229 2 7229 2

1 2 3 4 5 6 7 

- , 

U .max

   20 20 20 20 

1

- , 

(

 15  125 ) 

U .max

| 100| | 100| | 100| | 100| 

2 

,   

(

 60  40 ; 

 t  = 125 ) 

I .max

| 40| | 30| | 40| | 30| 

3 

|–20| |–16| |–20| |–16| 

, 

(  = 20 , 

 60  40 ; 

 t  = 125 ) 

I ( )max

| 140| | 140| | 140| | 140| 

4 

  |–71|   |–56|   |–71|   |–56| 

3 . .700-13   
.432140.558

. . . 13 
32639-3  32639   

. . . . . .



 4.1 

1 2 3 4 5 6 7 

, 

(

 60  40 ; 

 t = 125 ) 

Pmax  

150 100 150 100 

5 

  33   23   33   23 

, 

t .max  

150 150 150 150

- , /

R -   

0,75 1,10 0,75 1,10

  

1  –  60  125 . 

2  60  15 -

-  |  85| 

|  100| . 

3 -

 U  = − 15 :  

- 1  2 7229 , 2 7229 ; 

- 2  2 7229 2, 2 7229 2. 

4 -

:  

- 3  2 7229 , 2 7229 ; 

- 4  2 7229 2, 2 7229 2. 

-

. 

5  40  125 

, , -

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

    t  – , .                                          

3 . .700-13   
.432140.558

. . . 14 
32639-3  32639   

. . . . . .



2.3.6 
 –  III  11 073.062. 

– 200 .
2.3.7  10 000 -

. 

2.4 
2.4.1 , 

, -
6  20.39.414.1,  

    28146 ,  5. 
 5  –  -

-
, 

-
-

-

1 2 3 4 

-
, 

/ 2 (g) 15 000 (1 500) 

, 0,1 – 2,0 
,  50 – 10 000 

(  2 10-5 ), 170 
-

, / 2 (g) 5 000 (500) 

-
 ( -

) 
, 125 

-
, 70 

-
 ( -

) 
, –60 

-
, –60 

3 . .700-13   
.432140.558

. . . 19 
32639-3  32639   

. . . . . .



 5  

1 2 3 4 

- -

, 

 60  

 125 

-

 35 , % 98 

1, 2 

- , 

 ( . .) 1,3 10-4 (10-6) 

- , 

 ( ) 2,94 105 (3) 

-

 ( , ) 

2, 3 

 ( ) 2, 3 

( ) 

-

, / 3
3 

4 

 20.57.416 3 

        

1 -

 2 7229 , 

2 7229 , 2 7229 , 2 7229 91  -231  6–21–14 

-730  20824  . 

2 -

, , -

 2 7229 2, 2 7229 2, 2 7229 2 

-231  6–21–14 -730  20824   

. 

3  ( ) , -

 ( ), -

 2 7229 , 2 7229 , 2 7229 , 2 7229 91 .  

4 . 

3 . .700-13   
.432140.558

. . . 20 
32639-3  32639   

. . . . . .



6 

6.1  –  20.39.412. 
6.2  –  9.003. 

-
 (2.5.2) 

. 

 7 

7.1  –  28146, 

 11 336.907.0  11 336.935 , 

. 

7.2  – -

, -

. 

7.3 , -

, , 

 2.124  11 336.907.0. 

7.4  2 7229 , 2 7229 , 

2 7229 , 2 7229 91  40  20 000 . 

 2 7229 2, 2 7229 2, 

2 7229 2 − 10,2 . 

7.5  2 7229 , 2 7229 2, 2 7229 , 2 7229 2, 2 7229 , 

2 7229 2 . 

 2 7229 , 2 7229 2, 

2 7229 , 2 7229 2, 2 7229 , 2 7229 2  ( ) -

 – 3. 

: 

-  5  2 7229 , 2 7229 , 2 7229 ; 

-  4  2 7229 2, 2 7229 2, 2 7229 2. 

7.6  2 7229 , 2 7229 2, 2 7229 , 2 7229 2, 

2 7229 , 2 7229 2 -

-

. 

    

3 . .700-13   
.432140.558

. . . 43 
32639-3  32639   

. . . . . .



     2 7229 , 2 7229 2, 2 7229 , 2 7229 2, 2 7229 , 

2 7229 2 -

: 

- 

; 

- ; 

- -

. 

7.7  2 7229 , 2 7229 2, 

2 7229 , 2 7229 2, 2 7229 , 2 7229 2  90

, , 

 5  1,6 -

 2 7229 , 2 7229 , 2 7229  4 

 1,0  2 7229 2, 2 7229 2, 2 7229 2, 

, . 

 2 7229 , 2 7229 2, 2 7229 , 

2 7229 2, 2 7229 , 2 7229 2 . 

, 

. 

7.8 . 

7.9  2 7229 91 -

 9. 

    9 

, 
, 

- : 
  

 150 120 
 240     8 

- : 

  

 165    10 

 240    30 

3 . .700-13   
.432140.558

. . . 43
32639-3     

. . . . . .



7.10 

, . 

7.11 

, -

. 

7.12 -

, -

, . 

 R = (100  1) . 

7.13 -

, 

 ± 2 ° .  

-

 15  2 7229 , 

2 7229 , 2 7229 ;  16  2 7229 2, 2 7229 2, 

2 7229 2. 

 15 

3 . .700-13   
.432140.558

. . . 43
32639-3     

. . . . . .



 16 

 ( , -
 0,3    8.585) -
 11  2 7229 91. 

  
R –   = 0,5 º /  2 7229 91. 

7.14 , 
, -

, , 
-231  6–21–14 -730    20824 -

. 
7.15 , -

-
. 

7.16 
.2 – .13, .13  – .13 ,  

  .14 – .25, .25  – .25 , .26 – .29, .29 , .29 , .30 – .43 ( ). 
7.17 
7.17.1 

. 

3 . .700-13   
.432140.558

. . . 43
32639-3     

. . . . . .


