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-
.

.1 -
-
-

.
:

ea1= Ai1 sinω1t;
eb1= Ai1 sin(ω1t-120);
ec1= Ai1 sin(ω1t+120);
ea2= Ai2 sinω2t; (1)
eb2= Ai2 sin(ω2t-120);
ec2= Ai2 sin(ω2t+120).

-
 ( A, B C) -

:

aA=ea1+ea2= Aisinω t⋅cosω t;
bA=eb1+eb2=Aisin(ω t-120)⋅cosω t;
cA=ec1+ec2=Aisin(ω t+120)⋅cosω t;
aB=eb1+ec2=Aisinω t⋅ cos(ω t-120);
bB=ec1+ea2=Aisin(ω t-120)⋅cos(ω t-120); (2)
cB=ea1+eb2=Aisin(ω t+120)⋅cos(ω t-120);
aC=ec1+eb2=Aisinω t⋅cos(ω t+120);
bC=ea1+ec2=Aisin(ω t-120)⋅cos(ω t+120);
cC=eb1+ea2=Aisin(ω t+120)⋅cos(ω t+120).

: Ai1 = Ai2 =120 ; Ai = Ai1 + Ai2; Fi1 = 48 ; Fi2 = 52 ;
Fi = (Fi1 + Fi2) / 2 = 50 ; F = (Fi1 - Fi2)/ 2=2 ; kr = Xi / Ri = 0.25; Zn = 11.2 .

B25RIA120. -
. -

, iu=0.2 . -
 Fu=Fi,  Tsu = 120 .  Zi , cos n

u .
.2 : ui – -

. .; iA, iB, iC – ; su –
.

, .  iA.
 Zi , cos n, u:
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.3.

b, c) Zi = 3.5 , n= 30o, u= 70 ;
d) Zi = 3.5 , n= 30o, u= 0 ;
e) Zi = 3.5 , n= 60o, u= 0 ;
f) Zi = 3.5 , n= 60o, u=-40 ;
g) Zi =11.2 , n= 60o, u=-40 ;
h) Zi =11.2 , n= 30o, u= 70 .

-
(Ai1  Ai2) .

. 3 -

Zi =20 , n=70o, Fu=50 . -
:

b, c) Ai1=240 , Fi1=48 , Ai2=0;
d, e) Ai2=240 , Fi2=52 , Ai1=0.
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.
• n< 30o -

u=0 =const.
- [7].

• n< 30o -
 ( ) . -

.
-

[2] . -
-

- . -
-

 ( )
( ).

• n_ 30o

[3, 5, 6, 9].
.

[8]:

.

[1, 4].
.

 (
).

 ( )
, -

; .
 ( . .).

: r1 = 0.015; x1 = 0.065; r2 = 0.01; x2 = 0.093;
rm=300.  p = 0.05. -

 p =I1
2·p N,  p N= 0.005 –

(I1N=1).

: I1r= -1 1.
.

• : 1C 1CU = U& ; 1 1CU = -U& & .
•  I1a=p 1+ p 2+ pm+ p + p , :

p 1= I1
2· r1, p 2= I1

2· r2 – ;
pm=E 2/ rm– .
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• j /2
1 1a 1rI =I +I e⋅& & .

• j
1 1 1 1 1E E e =U + I r +jI x= ⋅& & & & .

•  I r. j( / 2)
rI I er

+= ⋅& .
• :

a mI E /( r )= −& & ; r aI I I= +& & & .
• 2 1I I - I=& & & .
• 2C 2 2 2PU =I r E s− ⋅& & & , 2P 2 2E =E jI x− ⋅& & & .
• 2 2 2S U I= ⋅ .

.4  I r, I2,  U2, 2, cos 2
 S2  I1r, : 1) s = 0; 2) s = 0.001;

3) s= 0.002; 4) s = 0.01; 5) s = 0.02; 6) s = –0.001.
-

1= 0.05 = const,
(I1r= -1 1) .

.5  I r, I2,  U2, 2, cos 2
 S2  I1r, : 1) s = 0; 2) s = -

0.001; 3) s= - 0.002; 4) s = - 0.01; 5) s = - 0.02; 6) s = 0.001.
.

s 0
 I2 2, 2

;
 ( ) (S2) -

s = 0.002 ÷ -0.002. s> 0.01 S2
.

.
 s = 0 .
s > 0 . -

.
-

: s = 0 -
; s < 0 .

-

, -
[3. 5 10]. -

. -
-

, ,
, ,
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,
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- .
 ( ) -

72-4 26 . -
, – . -

-52-4.
.6 .
.6a -

: 1, 2 – ; 3 – ; 4 – . -
.

.
.

( 1= 2). (1).

(2).
-

. . . :

A1= ea1+ea2 = i·sinω t⋅cosω t;
A2=-ea1 -ea2 = i·sin(ω t-180)⋅cosω t;
B1= eb1+ec2 = i·sinω t⋅cos(ω t-120);
B2=-eb1- ec2 = i·sin(ω t-180)⋅cos(ω t-120); (3)
C1= ec1+eb2 = i·sinω t⋅cos(ω t+120);
C2=-ec1- eb2 = i·sin(ω t-180)⋅cos(ω t+120);

.7, a A
(uA) (iA, iB, iC)

. .7, b – -
.

. 6, b 6, c -
 ( ).

. -
-54 10,94 / .

.
.   ( ) -
  ( ) .
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2-40. -
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. -
 Rn.
. [3] -

. .7, c .
.

 ( .6, c) -
,

. .7, d -
(un) (in) .

,

-
 ( , ) . -

. . [1].
(f=400 ).  (

), . .8 -
: 1 – ; 2 –

 ( ) – ; 4 – ; 3 – -
. -

cos n 1. -
, -
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cos n 1. .

- . -
.9. -

.
,

.
.

- -
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.
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