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1. 

1. .
2. 

-
, :
;

;
;

;
.

2. 

-
 Multisim

 National Instruments. -
, .

3. 

3.1. 

3.1.1. , . 1.
3.1.2. -

, , -
, -

-
 R6  ( . . 1).

1
. 1.  R6,

. 1, ,  – , .
R61=0,25R6, R62=0,5R6, R63= 0,75R6, R64 = R6, R65= 2R6.
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. 1

 1

R1, R2, R3, R4, R5, R6, E1, E2, 

1 4 6 0,3 4 3 6 10 20
2 2 6 1 2 3 2 12 18
3 1 5 2 6 1 3 15 5
4 0,4 2 3 2 4 2 10 20
5 1 4 0,6 2 2 5 20 10
6 8 12 0,6 8 6 12 20 40
7 0,8 4 6 4 8 12 20 40
8 1 2,5 1 3 0,5 3 7,5 2,5
9 2 10 4 12 2 6 30 10
10 2 3 1,5 2 1,5 4 5 10
11 3 12 1,8 6 6 10 60 20
12 3 7,5 3 9 1,5 15 22,5 7,5
13 2 8 1,2 4 4 10 40 20

3.1.3. . 2.
3.1.4. 

. 
. 1 :

a I1 = I2 + I3;
b I3 = I4 + I6.

-
.1 :

  a-b-c-d Uad = Uab + Ubc + Ucd.

E1

R1 R3

I5

R4
R6

R2

R5

d c

a b

I6I4I2

I1 I3
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3.1.5.  I1, I2, I3, I4,
I5, I6  R6. -

-

 R6, . R =f(R6)  P=f(R6).
3.1.6. .
3.1.7. -

.
3.1.8. . 1 

b c , -
: U , R , I .

3.1.9.  I6  R61 .3.1.8 -
. 2.

 2

-
- I1, I2, I3, I4, I5, I6, 

Uab, Ubc, Ucd, Uad, R , P, R6k, 

 R61=

 R62=

 R63=

 R64=

 R65=

 R61=

 R62=

 R63=

 R64=

-

 R65=

3.1.10.  Pmax, -
 U R . . 3.1.8)

.
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3.2. 

3.2.1. , . 2, 
. -

. 1.

. 2

3.2.2. -
 ( .

. 2).
3.2.3. . 3.
3.2.4. -

.

 3

- I1, I2, I3, I4, I5, I6, 

-

I4

E1

R1

R3

R2

d

b
c

I3

I5

E2

a

R4

I1 I2I1

I6
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4. 

4.1. 

4.1.1.  Multisim -
, . 3.

4.1.2. , 

 R6. 
1

. 1.  R6, 

. 1, .

E1
40 V

A16.651 A

+

-

1

R1

XWM1

V I

2 3

R2

A3

3.314 A
+ -

A23.337 A
+

-

4

5

R3

1.2
7

R4

A42.367 A
+

-

9

R5
A5

3.314 A
+- 11

R6
10

A60.947 A
+

-

12

8

10

0

. 3

, . 2, .
 R6 -

 I1,   I2,  I3 ., : Uab,  Ubc,
Ucd, Uda . -

. 2 , -
. 3.1.2. 

.
, .

 R6, 
. 

 ( . . 3.1.4):
I1 = I2 + I3;

I3 = I4 + I6;
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Uad = Uab + Ubc + Ucd.
4.1.3. , 

 1%, .
I I

100% 1%.
I

4.1.4. 
 ( ) 

 [5-7]. . 3 -
 I6 . 1 -

 R61  I6.

 E1  R6
,  I6

. 1, . , . 4

A10.947 A

+

-

R1

R2

A3

1.183 A
+ -

A2-0.237 A
+

-

R3

1.2

R4

A4-2.012 A
+

-

R5
A5

1.183 A
+-

R6
10

A63.195 A
+

-

10

9

8

7

6

5

4

E1
40 V

1
11

0

2

. 4

. 4  I1. 
 I6

. 4  I1 .  3,  .   I6
. 3) = I1 . 4).

,  R6 -
 R3,  R4,  R5  E1

, .
4.1.5. 

b c ( . . 3) , 
, 

.
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 R6 ( . . 3) b c  –
 U = E .

-
b c ( . . 3) -

 I .
-

, -

R = R = bcxx

I
U

.

 U , I  R -
. 3.1.8.

4.1.6. -
 ( . 5).

. 5  I6
R61 (  R6), -

. 2 . 3.1.9.

1
11.852 V

 = Ubc.xx

A6

0.947 A
+ -

2.52

R6
10

61 2

0

. 5

4.1.7. 
 [5-7]. -

-
, -

.
, . 5 

R61  I6 ,  E6 = R61 I6, . 



11

. 6  I6, 
.

2
11.852 V

 = Ubc.xx

A6

0.945 A
+ -

2.52
2 1

1
9.47 V
E6 = R6*I6

3

0

. 6

4.1.8.  E  ( .
. 5)  ( . 7).

 ( . 7),  I6  R61
 I6 . 5  7.
A6

0.947 A
+ -

I
4.706 A
J = Ubc.xx/R

2.52

2

R6
10

1

0

.7

4.2. 

4.2.1. , . 2, ,
. 1. 

 Multisim . 8.
4.2.2. . 3 

 “ ”.
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E1
40 V

A117.326 A

+

-

R1

R3
1.2

R4

R6

10

E2
20 V

2

A312.791 A
+

-

4

A5

12.326 A
+ - 6

A6

0.465 A
+-8 10

A4

5.000 A
+ - 7

5

0

A24.535 A
+

-

1

9a b c

d

I3 I2

I5 I6

I4

I1

. 8

4.2.3. . 
 1%. -

. 

I I
1 0 0 % 1 % .

I

4.2.4. .

5. 

,
, , 

, 
, -

 ( ).
-

.

.
: 

. 9, ),  ( . 9, ),  ( .9, , ).
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. 9

. . 
, -

 ( . . 9, ).
-

. . 9, )
R =R1+R2+…+Rn.

 ( . . 9, ). -

g  = g1+g2+…+gn =
n21 R

1...
R
1

R
1 .

, :

R  =
g
1

.

n -
 R, n

:

R =
n
R .

R =
21

21

RR
RR .

-
. . 9,

, . -
. 9, 

R1

R1R2 R2 R2 R3

R1 R1 R2

R3
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1
32

32 R
RR

RRR ,

.9, :

321

321

RRR
R)RR(R .

.

R
UI .

-
. 
,  ( .10):

Rr
EI .

. 10

, 
.

-
, -

, . -
: -

, . -

n

1
0I .

, , -
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 ( . 11).

rBT
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 ( . . 11) -
:

I1 + I2  I3  I4 = 0.

. 11

-
. 

: 

, , .
n

1

m

1
KKK IRE .

, 

.
, -

, 
, 

.

6. 

6.1. 

-
, . 

 ( . . 1) -
.

.  1  ,   R4  R6
. -

4 6

4 6

R RR
R R

.

a
I4

I2

I3

I1
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. 1  ( -
) ,  R3  R5 -

 R , -

5bc3ad RRR'R .

 R2 -
 R ad

ad2

ad2
ad 'RR

'RRR .

 ( ) -

R =R1+Rad.
 E1

1
1 R

EI .

.
 Uad

Uad = E1  R1 I1.

 I2
I2 = Uad/R2.

 I3

I3 = I1  I2.

 Rbc

Ubc=Rbc I3.

:

4
4

;bcUI
R

6
6

.bcUI
R
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 R5 -

I5=I4+I6.

,  I5  I3 ( . . 1).
 ( ),

 ( ) ,
. 1:

Uab=R3 I3;

Ucd=R5 I5.

6.2. 

, -
 R1:

2
1 1 1

2

;

.k k k

P R I

P R I
-

1
PP .

, E1:
P =E1 I1.

-

P = P .
 1%, .

%1%100
P

PP .

6.3. 
)

6.3.1. .3.1.8, . 1
-

b , , -
 [5-7] ( . 12).
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. 12

6.3.2.  Ubcxx,  -
, . 1

 R6, . -
. -

, -
, . -

. 13.

. 13

6.3.3.  R ,
 R , -

. 1 b
1, . . 14.

. 14

R6E  =Ubcxx

R =RBX

bI6

E1

R1 R3

R5

R2 R4

b

c

Ubcxx =E

R1 R3

R5

R2 R4

b

c

RBX
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6.3.4.  I

bcxx

bx

UI
R

b . 15.

. 15

6.4. 

-
. , , -

, 
, 

 [5-7]. -
 ( . . 2) , -

, .
. 2.

6.4.1. 6321 'I...'I,'I,'I
1 ( . 16).

. 16

E1

R1 R3

R5

R2 R4

b

c

I

R4

R1 R2

R3

a c
b

d

I 4

I 5 I 6

I 2I’3I 1E
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6.4.1.1. 
 ( . . 2) 

. . 14).
6.4.1.2. . 14 , 

2 R2 R3 -

 R1,   R4

1 d. -
. 14, -

  
.

 R2  R3:

32

32
23 RR

RRR .

R123=R1+R23.
 ( ) -

d

4123

4123

RR
RR'R .

1'I

1
1 'R

E'I .

4'I 5'I :

4

1
4 'R

E'I ;

123

1
5 'R

E'I .

bd'U :

523bd 'IR'U
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511bd 'IRE'U .

3'I 6'I :

bd
3

3

U 'I '
R

;

bd
6

2

U'I '
R

.

 I 2

642 'I'I'I .
-

2
44

2
33

2
62

2
5111 'IR'IR'IR'IR'IE .

6.4.2. 1 2 3 6I '' , I '' , I '' , ...,I ''
 E2 ( . 17).

6.4.2.1. -
. 17.

6.4.2.2. . 17 , 
 E1  R1  R3 -

 R2,   R4
 E2 d. -

 ( . . 17).

R4

R1 R2

R3

a c
b

d

I 4

I 5 I 6

I 3
I 2

. 17

E2

I 1
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 R1 R3

31

31
13 RR

RRR .

 R132

213132 RRR .

 ( ) -
c d

132 4

132 4

R RR ''
R R

.

2''I

2
2

EI ''
R ''

.

4''I 6''I :

2
4

4

EI ''
R

;

2
6

132

EI ''
R

.

bd''U

613bd ''IR''U

622bd ''IRE''U .

3''I 5''I :

3

bd
3 R

''U''I ;

1

bd
5 R

''U''I .
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1''I -
 « »

541 ''I''I''I .

-

2
44

2
33

2
62

2
5122 "IR"IR"IR"IR"IE .

6.4.3. . 2 -
 ( ) 

. 16  17. 

, 
 ( . . 2). , 

111 ''I'II .

 I 1
 I1

.  .  2).   I 1  « ».
 I 1  ( . . 17)

 « ». , -
:

222 ''I'II ;

333 ''I'II ;

444 ''I'II ;

555 ''I'II ;

666 ''I'II .

 « », 
, -

. 2.
6.4.4. -

, -
. 2:

2
44

2
336

2
25

2
12211 IRIRIRIRIEIE .
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7. 

1.  I = 36 A 
 r1 = 6 , r2 = 9 , r3 = 18 . 

,  r3, -
-

.
2.  r2 = 0,2 . -

,  r1 =  r2 = r3 = r4 = r5 = 100 .

3. :
E1=230 , E2 = 225 , r01 = 0,5 , r02 = 0,4 ; -

. -
 E  r .

4. ,  J = 10 , r1 =2  ,
r2=r3=1 .

5. ,  E = 70 , U = 30 , r1 =
10 , r2 = 40 .

r1 r3 r5

r2 r4

+

-

I2U

A1

J
r1

V

A2

r2

r3

r2

r1
E

+ -
U



25

6.  E1
.

7. 
.

8. , -
 110 , 

P  = 50 , P  = 150 . -
 U = 220 . -

, , 
.

9. .

r3E1 E2

r1 r2

2

2 2

2

U2U1

+ -
U

r r r r r
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10. ,
a , :

E1=50 , E2 = 40 , r1 = r4 = 10 , r2 = r3 = 15 .

11. -
 U , : E

= 70 , U = 20 , r1 = 10 , r2 = 40 .

12. -
, -

?

13.  U = 140 , 
r2 = 10 , r3 = 6 .  r1,

 60 .

r1 r3

r2 r4

E1 E2

a

U

r2

r1

E

+

-

U

I

1

2

3
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14. 
,  E1 = 230 ,  E2 = 240 ,  r01 = 0,5 ,  r02 = 0,4

, rH = 10 .

15. ,  J = 10 , r1 = 3 , r2 =
20 , r3 = 30 .

16. ,  U = 50 ,
r1 = 5 , r2 = 10 , r3 = 6 , r4 = 4 .

r1

r2

r3

V

+ -
U

E2

r
E1

r01 r02

+

-

+

-

J r1

r2

r3

A1

A2

r1 r3

r2 r4

A

VU

+

-
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17. ,  r
?

18. , -

r  40  160 ,  U = 220 , r  = 20 ?
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 – -
, -

.
 – .

5

, 
-

, 
. -

-
. , 

. 
. .

1. 

1.1. 
.

1.2. -
-

 Multisim  National Instruments.
1.3. -

.

2. 

2.1. 

, 
 ( . 1),  ( . 1) 

, 
. 4 .

. 1

100~ U1 U2

Z1 Z2
I

I
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 1

,
Z1 Z2 Z3

1 50 3 – j4 4 + j8 4
2 100 16 – j12 4 + j3 6
3 300 4 – j12 6 + j2 3
4 200 6 – j8 4 + j6 10
5 150 12 – j36 16 + j18 25
6 700 16 – j12 8 + j6 12,5
7 200 5 – j10 3 + j4 5
8 500 14 – j18 30 + j40 50
9 1000 10 – j20 20 + j30 40
10 400 6 – j8 4 + j13 10
11 250 10 – j10 3 + j4 8

 2

I,
A

U1,
B

U2,
B

, 1, 2, P, Q, S,

2.1.1. :
I  – ;

21 U,U  – ;
P, Q, S – , .

 4.
2.1.2. . 2. 

:
– -

;
1 –  U1;
2 –  U2.

2.2. 

2.2.1. . 2 -
, . 5 .
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. 2

2.2.2. :
1I , 2I , 3I  – ;

P, Q, S – , ;
C – ,  I1 -

, .  = 0.
2.2.3. . 3.

 3

I1,
A

I2, I3, , P, Q, S, C,

2.3. 

2.3.1.  ( . 3) -
, . 6

.

. 3

~

b

c

100 
I1

I2 I3 U2

U1

Z3Z2

100

I2 I3 I

~ Z2 Z3

I1



32

2.3.2. :
1I , 2I , 3I  – ;

1 2U , U  – ;
P, Q, S – , ;

 –  I1    U.
. 4.

 4

- U1, U2,
B

I1, I2, I3, , P, Q, S,

3. 
3.1. 

3.1.1.  Multisim  ( .
.1) , 

. 4  1.
3.1.2. -

 100 .  I -
 U1, U2.

3.1.3. :  –
; 1 – 

 U1;  2 –  U2.
3.1.4. -

 P, S  Q.
3.1.5. . 2. -

.

E
100 Vrms
50 Hz
0°

R1 C1

796uF

R2 L1
25mH

11

A1

AC  1e-009

12.509 A
+-

U1

AC  10M

62.540 V
+ -

U2

AC  10M

110.256 V
+ -12

XSC1

A B

Ext Trig
+

+

_

_ + _

13

0

2 10

. 4
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3.2. 

3.2.1.  Multisim  2 -
, . 5  1.

3.2.2. .
3.2.3.  –

.
3.2.4. -

 P, S  Q.
3.2.5. , 

-
 (  = 0).

3.2.6. . 3. -
.

E
100 Vrms
50 Hz
0°

R2

L2
25mH

XSC1

A B

Ext Trig
+

+

_

_ + _

A

30.867 A
+ -

A111.014 A
+

-
A224.267 A

+

-

C
318.52uF

1

4

R3

7
100m

0
8

3

6

. 5
3.3. 

3.3.1.  EWB  3, 
. 6  1.

3.3.2.  I1, I2, I3  U1, U2.
3.3.3.  –

 I1 .
3.3.4. -

,   P, S  Q.
3.3.5. . 4. -

. 
:

1I = 2I  + 3I ; U  = 21 UU .

3.3.6. .
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E
100 Vrms
50 Hz
0°

R1 C1

796uF

R2

L2
25mH

U1

73.724 V
+ -

XSC1

A B

Ext Trig
+

+

_

_ + _

A1

14.747 A
+ -

A25.262 A
+

-

3

4

A311.594 A
+

-

R3 U246.376 V
+

-

8

2 1

100m
7

0

9

5

. 6

4. 

4.1. 

 f -
 Z = r + jx  (L  C) -

 EWB.
,  xL = 2 fL; xC=1/2 fC, -

 L, , :

f2
xL L ;

C

6

fx2
10C .

4.2. 

j
j

Ie
ze

U
Z
UI ,

U  – ; -
, U=100 ;

Z = Z1+Z2 – 

Z = r1 – jx1 + r2 + jx2 = r  jx = jz ;

z = 22 xr  – ;
 = arctg| |/r – .
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:

11 ZIU ; 22 ZIU .

1  2 :

1

1
1 r

xarctg ;
2

2
2 r

xarctg .

-
-

I U  ( !), 
 ( ) -

   ( ).
 P, Q, S :

P = I2 (r1 + r2);

Q = I2(x2 – x1);

22 QP UIS .

, -
, -

1U 2U ; .

4.3. 

2I , 3I :

;
Z
UI

2
2

3
3 Z

UI ; 3Z = r;

Z
UIII 321 ;

32

32

ZZ
ZZZ .
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 P, Q, S :

;rIrIP 3
2

32
2

2 2
2

2IQ x ;

.QPUIS 22

*, ,
 I2  Ic -

 ( . . 2).

;CUsin
z
U *

2
2

, 

6

2

2* 10
z

sinC .

4.4. 

2 3
1 23 1

2 3

Z ZZ Z Z Z .
Z Z

:

;
Z
UI1

;
ZZ

ZII
32

3
12

.
ZZ

ZII
32

2
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 P, Q, S:

;rIrIrIP 3
2

32
2
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2

1

;xIxIQ 1
2

12
2

2

.UIQPS 1
22
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-

2U , 

 Z2  Z3. 2U , -

2I , 3I , 1I . -

2U 1U , 

.UUU 21 1I -

U .

5. 

1. )75tsin(100u 0

)120tsin(2i 0 . 
. .

2. : r =32 ,
xL=24 . 

, -
)120tsin(4i 0 . -

.

3. -
 B , -

tsin210u ,  
 r = xL =  xC =10 . -

.

4. -
 (r, x), , -

: u= )3011tsin(112 10  B,
i= )3048tsin(8,2 10 . .

5.  (  = u i) 
, , j48Z1 ,

j44Z2 .

B

r

xL

xC

UBC

C

r xL

Z1U Z2
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6.  100 ,  10 , Z = r + jx, r = 0,5z.
. -

.

7. . 
f = 50 : P=40 , U=80 , I=2 . 

.

8. 0j60
1 10eZ , 2Z . -

2Z -
. .

9. -
-

.

10. , -
: I = (–30 + j40) , U = (–50 –

– j100e-j120 ) .
11.  Z =10–j8 , 

 I =2,83 . -
, -

.  i(t), u(t).

r3

xL

xC

i1

i2

i3

r2

r1

Z1

Z2

W

U

Z ZV

WA
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12.
 100 .  Uc, 

 Ur  –24 . -
.

13. : I=-2e-j35 ,
u=-141sin( t+15 ) . , -

.

14. : U = 100 , I =10 , Z = r+jx, r = 0,25z. 
.

15.  i -
,  U=100 ,
 2-2 , xL =5 , xC =15 .

16.  Z1=6-j8 ,
Z2=6+j8 .

17.  r = 6 , xL = 8 .
 i  uL

, 
)37tsin(100u 0 . -

 cos .

Z1
Z2

xL

xL

x

x

1

1 2

2

~U

I

Z

ZV W

A

~U

I

r L C
V2 V3V1

ur uL uC

r xL

i
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18.  r= L,  12 .
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i
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m e2141U .

.
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) .
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2.1.2. . 1 
. -

. 2. 
 100  ( ).

 1

1 2 3 4 5 6 7 8 9 10 11 12 13
R,  50 38 40 30 47 35 42 38 50 44 40 45 41
L,  10 12 14 16 18 20 24 25 29 31 32 24 17
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RL,  20 15 10 5 17 20 25 15 10 15 20 30 50

RC,  10 5 15 10 10 15 35 20 30 40 50 10 20

 2
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-

1
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4
5
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7
8

fO=
IO=
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=

f =
fL=

f*=

2.1.3. -
:

1.  f1 = 0,5f0;
2.  f2 = f0;
3.  f3 = 2f0.

2.1.4.  fC  fL, -
 U  UL

.
2.1.5.  R , R , 

 ( ) 
 Q.

2.2. 

2.2.1. , . 2, 
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=
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2.2.3. *, 
 ( . . 2) 

 U=100 , f=500 . 
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: 0; 0,25f0; 0,5f0; 0,75f0;  f0; 1,25f0; 1,5f0; 2f0. -
. 3.
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.

3.5. , -
,  Z(f) (f) -
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 5
* , I, 

1 0,5
2 0,75
3 1,0
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5 1,5

3.8.  I(C/C*).

4. 

4.1. -
:

LC
1f0 ;

C
Lxx L0C0

;

RU
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UQ L0C0 ,

 xL0, xC0 – 
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 fL

20L 2Q11
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2
0
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2
0

C 2Q11f
f
ff .

R
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 R, ,
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 f  – ;
f  – .

4.2. -
:
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L

0 RL/C
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 RL – , -
,   RC – , -

;
 ( . .2) -
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:

CLCL
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ZZ

ZZZ .

:
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2
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:
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0ZxZx 2
LC

2
CL ;
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 ( . . 2), -

 bL=bC. 
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4. 

1.  R, L  C 
-

 U=100 B,  Q=7. :
)  UC;
)  RL.

2. 
 I(f)  P(f)?

3.  RLC-  R = 5 , xL=15 ,
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.

4. =2000 .
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2.1. 

-
 – Z , 

1Z  – ab 2Z  – bc ( .1)  
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1 – ;
2 – ,

 ( . 3.1.):
a) L1=M=L2;
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-
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2.2. 
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Value, -
, :

n – , 
21 W/Wn  (

Primary-to-Secondary Turns Ratio);

eL – , ;

mL – , ;

sp R,R – 
 (  Primary Winding Resistance  Secondary

Winding Resistance).
: n=2; 3101eL ; 5mL ;

.101;101 33
sp RR

, -
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-
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–  L1 -

 L1=Lm . . 1), -
;

–
2

12 n/LL ;

– -
, , :

n/LLLM 121 ,
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3.1. , :
1) n=1, L1=L2=M;
2) n>1, L1>M>L2;
3) n<1, L1<M<L2.

 n:
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) n=0,5.
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11U IZ ; 22U IZ .
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Z .
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 ( ) ,  ( -
)  Pm:

1m1r1 PPP ;

2m2r2 PPP ,

,  Pm1+Pm2=0.
:

P=P1+P2= 1
2

1 RI + 2
2

2 RI .

4.3. 

-
 ( . . 3) 
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)  n .

2. 
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3. -
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?
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)90tsin(5,7i1 ;  r2=6 ; X2=5 ; ;2M

e5I 90j
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.
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7. 

(X1=X2=6 ). 
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 3,5  ( -
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?

8. 
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 M.
9. -
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 r  L , 
=0,16 ,  f=50 .
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?
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.
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-
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, -
.
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 – ?

8

, 

1. 

, , 

. -
,  Multisim -

. 
.

2. 

-
, , 

. , 
- 

.

3. 

-
, , -

-
.

3.1. 

: UA = 220 B; f = 50 ; ZA = ZB = Z  = Z = 22 .
3.1.1.  ( . 1) -

 IA, IB, IC,  UAn, UBn, UCn
. 

- . 
K . 

.1. 
.
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. 1
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-

-
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3.1.2.* -

, , -
.

3.2. 

-
, . 2. -
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. 2  ( ).

. 2

 2
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3.2.1.  ( . . 2) K
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 3

K- )
IA, IB,   IC,   IN, W1, W2, PA, r /,

3.2.2.  r , 
.

3.2.3.  ( . . 2) , . 
. . 4.

 4

-

K- )

IA, IB, IC, UAn, UBn, UCn, UnN, W1, W2, PA, r //,

-
.  A PA = I2Ar -

 W1  W2. -
 ( . 3.2.1) 

.
3.2.4.*  r -

. -

x
r  0; 0,25; 0,5; 0,75; 1 (x = xL = xC – -

). 
UnN = f(r) -

,  UnN -
. -

 r , . 3.2.2. 
.
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4. 

 Multisim -
:

4.1. -
,

, , UA= 220 ,
 U  = 220V/50Hz/240Deg;

UC = 220V/50Hz/120Deg ( . 3).

4.2. -
. -

, . MODE .
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5. 
,

.1, 3, 4.

5.1. 
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 – , -
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 – .
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A ;

r
UI B
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r
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N A B CI I I I 0 .
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5.2.1. . 

, , -

 – , 
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-
, , . 3.2.2,

, .2. 
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3 .
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r
1YA , 
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rU U 1 3 ,
x

 x – . -
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71

, ,
3
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, . n . N -
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-
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2. 
P=4950 ,  U = 380 , IA = 10 , IB = 10 , -

 A cos A = 1,0,  B cos B = 0,5,
C cos C = 0,5.  IC,  rC  xL, -

.

3.  (rA < rB < rC). -

.
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.

.
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8. -
,  A ? I – -

.

9. 
.  U =

= 380 ; I = 3 A, ,  Z –
?
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.

11. , -
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12. 
,  r = xC = xL=10 .

13. , ,
.  ,  -

 r = xC.

14. 
)(cos -

 r = x
=  1  ,  U  =  100  .

-
.

15. U = 100 , r = xL = 1 . .
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16. U = 100 , r = xL = 1 . -
 IN. .

1. -31-06. : -
. , 2007.

2.  2.702-75. . 
.

3. ., . -
.1. .: , 1981.

4.  / , , ,
. .: , 1989.

5. . . -
. .: , 1999.
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N
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