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I ; U ; E  ( .1.2). 

2.2.2. 
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1. i , u . . . e. 
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i = IM sin t; u = UM sin t; e = E sin t. 
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E. -

, 
, , 

, . . . 
. 

-
. 

R . 2.2, -
, .2.2, -

. , -
.2.2, R , 

, . 
,   

, -
, -

. 

                                                                        
. 2.2.   

: 
 – ;  – 



56

 (I, U, 
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I I
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2.3. R

u = UM sin t
R ( . 2.7) 

: 

i = . 

.2.7. 

,  R -
, ( . 2.8, , ). 

                                                      
. 2.8.  ( )  ( )  
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-
. -

: 
P = I2R = I IR = IU. 

, R – 
. 

( ). : 
-  ( ) - 1  = 103 ; 
-  ( ) - 1  =106 . 

2.4. L

i = IM sin t  ( . 2.9) 
-

. . . . -
 (R = 0) 

-
, -

. . . , 
, . . 

: , u = – eL. eL = ,   

u = L ,

u =                                (2.4) 

UM = IM L.                                       (2.5) 
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, 
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U/I = XL = L = 2 fL
 XL

, , . -
. 

. 

2.5. 

, 
. 2.11. 

. 2.11. 

u = UM sin t, 
-
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. i= dQ/dt. -
 Q -

: 
Q = Cu. 

: 

i= 

, 
/2 ( . 2.12). 

                                                                        
. 2.12.  ( )  ( )  

. 
(2.5) , IM = UM C,   

IM = . 

: 
1/( C) = 1/(2 fC) = XC,                      (2.6) 

XC – . 

: 

I = . 
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 (2.6) , 
XC f. , 

, 
. 

2.6. , 

, 
-

 ( . 2.13). 

. 2.13. R, L C
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i = IM sin t. 
uR = URM sin t

, uL = 

/2, -

u  = 

/2. XL>XC, 
. . UL>UC. 

,  ( . 2.14).

. 2.14. R, L C

, 
. 
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-
. 

. 

. 2.14 , U = -
UR = IR; UL = IXL; UC = IXC; :  

U = ,  

Z = ,                          (2.7) 
Z – , 

R, L C, 

XL – XC = X . -
, R, L

C ( . 2.15). 

. 2.15. R, L C



68

XL > XC -
- . -

XL < XC

- . 

: 

tg  = ,

 = arctg .                                   (2.8) 

2.7. 

-
. : 

p = ui, 
i = IM sin t, u = ,   

p = UMIM sin t , 
: 

P = UIcos  – UIcos(2                     (2.9) 
 (2.9) , 

UIcos -
 – UIcos(2 , -

.
. , 

, , 
-

,  = UIcos . 
: , 

. . , [ ]. 
. Q -

. 
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. 

: 
Q = I2(XL – XC) = UIsin . 

-
, [ ]. 

. -
: 

, 
-

( . 2.16). , 
 ( . 2.14). 

. 2.16. 

-
: 

S = 
Q : 
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 sin2  + cos2  = 1, : 
S = UI. 

-
 [ ]. 

2.8. 

. 
 (  2.17) : U = 220 ; f = 50 ;

R = 32 ; R1 = 50 ; R2 = 20 ;  = 150 ;
1 = 200 ; 2 = 100 . L = 0,15 ; L2 = 0,04 . 

. 2.17. 
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, 
-

.

1. -
: 

L = L = 2 fL = 2 3,14 50 0.15 = 47,1 , 
L2 = L2 = 2 fL2 = 2 3,14 50 0.04 = 12.56 , 
 = 1/  = 1/2 fC = 1/2 3,14 50 150 10-6 = 21,25 , 
1 = 1/ 1 = 1/2 fC1 = 1/2 3,14 50 200 10-6 = 15,96 , 
2 = 1/ 2 = 1/2 fC2 = 1/2 3,14 50 100 10-6 = 31,85 , 

2. -
. 

U = 100 . 

3. : 

, 
, U = 100 .

4. -
, . . 

, 

 – , -
, . . 1
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R1 

 –  , -

, . . -
R2, L2, C2

-

 .

5. 
. -

, 
 « »; 

=  +  .

 ( . 2.18) 
, -

I  MU, -

 , 

 ,   

 , 

.

, 

,  , -
. 

-
, 

. =0,05 / , MU =2 / . 
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: 

 = 100/2 = 50 , 

 =  =  = 38 , 

 =  =  = 72 . 

, -
:  = 108 . 

-

 = = 108 0,05 = 5 A. 

6. 
: 

 = R = 5,4  32 = 172,8 B, 
 =  = 5,4  47,1 = 254,34 B, 
 =  = 5,4  21,23 = 114,84 B. 

,  , 
, -

, 
/2 ,  – 

/2 .

7. 
 ( . 2.17), R, -

 L, C U , -

 =  +  +  +  . 
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 ( . 2.18) -
: -

, 
-

, ; 
-

. , -
, 

.

, , .

 =  = 86,4 , 

 =  = 

 133 ,  = 180. 
, 

-
 U' ,

U' =  = 133 2 = 266 . 
U

 100 . U 
= 220 .  ( ) 

-
. 

8. -
. 

 = =
I = 

 = 0,827 1,9 = 1,57 , 
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 = 0,827  = 2,98 , 

9. : 
S =U I=220 4,46 = 981,2 . 

P  = U I cos  = 
220 4,46 cos180 = 220 4,46 0,95 = 933 . 

Q  = U I sin  = 
220 4,46 sin180 = 220 4,46 0,31 = 303 . 

10. : 
P  = I2R + 4,462 32 + 2,982 20 + 1,572 50 = 937 . 

Q  = I2(XL–XC) +  4,462

11. -
: 

 = . 

 = . 

 5%, , -
. 
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. 2.18. 
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2.9. 2 

U = 
220 f = 50 

: 
1) ; 
2) , -

; 
3) -

. 

-
. 

-
2.1, 2.2  2.19, 2.20 -

. 
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 2.1 
- -

1 1 1AF 1 26 2 2AE 6 

2 1 1AE 2 27 2 2AG 7 

3 1 1AG 3 28 2 2AH 8 

4 1 1AH 4 29 2 2BE 9 

5 1 1BE 5 30 2 2BF 10 

6 1 2BF 6 31 2 3BG 11 

7 1 2BG 7 32 2 3BH 12 

8 1 2BH 8 33 2 3CE 13 

9 1 2CE 9 34 2 3CF 14 

10 1 2CF 10 35 2 3CG 15 

11 1 3CG 11 36 2 4CH 16 

12 1 3CH 12 37 2 4DE 17 

13 1 3DE 13 38 2 4DF 18 

14 1 3DF 14 39 2 4DG 19 

15 1 3DG 15 40 2 4DH 20 

16 1 4DH 16 41 2 5AE 1 

17 1 4AE 17 42 2 5AF 2 

18 1 4AF 18 43 2 5AG 3 

19 1 4AG 19 44 2 5AH 4 

20 1 4AH 20 45 2 5BF 5 

21 1 5AE 1 46 2 1BG 6 

22 1 5AF 2 47 2 1BH 7 

23 1 5AG 3 38 2 1CE 8 

24 1 5AH 4 39 2 1AF 8 

25 1 5AF 5 50 2 1AG 10 
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 2.2 
R, L, C, R1, L1, C1, R2, L2, C2, 

1 8 0,02 600 20 0,1 200 30 0,04 300 

2 6 0,03 300 10 0,06 100 25 0.05 150 

3 10 0,05 500 15 0,08 60 10 0,1 200 

4 12 0,1 300 25 0,02 80 40 0,15 180 

5 25 0,2 100 30 0,05 150 15 0,09 80 

6 32 0,15 150 50 0,04 200 20 0.04 100 

7 17 0,04 250 15 0,1 250 12 0,08 160 

8 20 0,03 160 20 0,2 140 35 0,16 250 

9 10 0,07 140 10 0,08 120 40 0.2 300 

10 5 0,08 120 14 0,03 100 60 0,1 350 

11 4 0,02 100 8 0,02 90 20 0,15 500 

12 2 0,05 80 20 0,04 80 18 0.05 400 

13 12 0,04 160 25 0,12 300 35 0.06 200 

14 24 0,1 180 35 0,14 400 40 0,02 500 

15 29 0,2 200 40 0,04 500 45 0,08 100 

16 32 0,14 250 20 0,08 450 30 0,06 250 

17 40 0,06 150 30 0,06 550 14 0,12 140 

18 45 0,16 120 18 0,1 600 10 0.14 180 

19 50 0,18 130 25 0,14 400 20 0,08 400 

20 20 0,1 60 20 0,07 300 20 0.03 450 
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