1
E' L, = 200-10 > Tn

- 3
O m Ly = 90-10 In

-6
C, = 200-10 ®
ol ’
R Cy = 100-10° ° ®
] k |_3
|1 Rl = 40 OM
de |5 f =50 '
. L ]
E's @ | » g ¢’ = 100+/2-cos(wt)
" o
1, 3 3 ¢'y = 120+/2-sin(wt + 135deg)

1\ O n ¢"y = 200-/2-cos(wt + 315deg)

INapamerpbI cxeMBbl B KOMITICKCHOI (hopme

w =27 f = 314.159 o !

1 1
X2 =7 o - = -15.915j Om
el 31415920010 °
1 1
X3 = = = -31.831j OMm
_]'(.U'C3

j~314.159~100~10_6

3

X3 = jrwls = j-314.159.90-10 ~ = 28.274j Om
X = jwl, = j~314.159~200~10_3 = 62.832j Om
By = 100-¢ (0008 _ 1 0; B
By = 120-¢ 1298 _ _g4853 4 84.853 B

j-(315+90
0.¢ (315+90)deg _

E"; =20 141.421 + 141.421j B



1. CocraBum cucteMy ypaBHeHHH 110 3akoHaM Kupxrodda B muddepernnansHoi dopume

il—i2+i3:O

(

) d. 1 .
iRy + =i, + —-| i,dt=c¢

'Ry Iadtz c, 2 1

d. 1 . d. 1 f

—iy+—| L3dt+Ly—ip + —-| ipdt=¢e"3—¢
L3dt3 c 3 Iadtz c, 2 379

CocTaBUM CHCTEMY YPaBHEHHUH B CHMBOIMYECKOH (hopme

Il - 12 + 13 = O
Il.Rl + Iz'(XLZ + Xcz) = E‘l
12'(XL2 + Xcz) + I3'(XL3 + Xc3) =B - Ej

Pemum cucremy

12 = Il + 13
Il.Rl + (Il + I3)'(XL2 + Xcz) = E‘l
(I + L) (Xpo + Xca) + I (X3 + Xe3) = E's - B

Il.(Rl + XLZ + Xcz) + I3'(XL2 + Xcz) = E‘l
Il'(XLZ + Xcz) + I3'(XL2 + Xep + X3+ Xc3) =E"3 - Ej
le = Rl + XLZ + XC2 eXpllClt,ALL =40 + 62832_] + —15915_] Om

le = XLZ + XC2 eXpllClt,ALL = 62832_] + —15915_] Om

Zy; = Xip + X explicit, ALL 62.832j + —-15.915j OMm
Zyy = Xo+ Xeo + X3 + Xes explicit, ALL = 62.832j + —15.915] + 28. Onj + ~31.831]
L-Zyy + 3-Zy5 = Ey
Lj-Zy) + 13-Zy; = E"; — Ef
E' ﬁ

Il = - 13'
Zyy Zyy

l 1 Z1z Z, + 117 E" E'
— —L——|Zy + I3Zy = E"3 - E'3
Zyy Zyy



1 7y
E,
E" _ E|3 o Z21
I 11
s =
z ‘12 z
22 T T 421
Zy;
. . 100j . .
141.421 + 141.421j — (-84.853 + 84.853j) — : ~.(62.832+j + —15.915j)
L 40 + 62.832-j + —15.915j
} . . . 62832 + 159151 , _
62.832-j + —15.915-j + 28.274-j + —31.831+j — : ~.(62.832+j + —15.915-j)
40 + 62.832+j + —15.915j
Ly = 7.967 — 5.627] A || =9.754 A (1) =-35233
E' Zp 100j 62.832-j + —15.915-]
| = — — L— = ) _ _ (7.967 - 5.627))- 1T J__ 615
Z, Z, 40+ 62.832-j + —15.915+ 40 + 62.832-j + —15.915"]
I, = —6.157 + 0.377j A 1| = 6.169 A £(1) = 176.492
L =1 +1; = —6.157 + 0.377j + 7.967 — 5.627j = 1.81 — 5.249] A
|| = 5.553 A £(1) = -70.979

2. OnpenenuM ToKH BETBEH METOIOM KOHTYPHBIX TOKOB

Es
a
Sanl
R, smpm
|1 |k | |_3
de b : |5

E @ L, 18

Yy ommm(
P




CocTaBUM CHCTEMY YPaBHEHHUH
Il'(Rl + XLZ + Xcz) + I3'(XL2 + Xcz) = E‘l

Il'(XLZ + Xcz) + 13'(XL2 + Xeo + X3 + Xc3) =E"; - Ej

Pemum cucremy

Zi1 = Ry + X + X explicit, ALL = 40 + 62.832j + —15.915j Om
Z1y = Xy + X explicit, ALL = 62.832j + —15.915j Om
Zy, = Xy + Xy explicit, ALL = 62.832j + —15.915j Om

Zzz = XLZ + Xcz + XL3 + Xc3 exphclt,ALL = 62832_] + —15915_] + 28.0mj + -31.83 1_]
L-Zy+ I3Z, =By

Li-Zyy + I3Zy = E"3 — E3

. E4 . Zyy
1=—— -L—
Zyy Zyy
E4 Zyy . ‘
— — L= |Zy + I3:Zp = E"; - E3
Zyy Zyy

Zyy .
I3+ Zy; - Z_'Zzl =E"5 - E5 - Z_'Zzl
1 1

E'
E"s = E3 - —Z5
I 11
s =
z ‘12 z
22 T T 421
Zyy
. . 100j . .
141.421 + 141.421j — (-84.853 + 84.853) — _ -.(62.832j + —15.915-j)
. 40 + 62.832-j + —15.915+
s =
62.832-j + —15.915+
62.832-j + —15.915-j + 28.274-j + —31.831-j — 17 ) (62.832:j + ~15.915-))
40 + 62.832+j + —15.915+
Ly = 7.967 — 5.627] A || =9.754 A (1) =-35233
E" Zp 100j 62.832-j + —15.915-]
| =— — L— = ~) - (7.967 - 5.627))- 1T l__ 615
Z, Z, 40+ 62.832:j + —15.915+ 40 + 62.832+j + —15.915+

I, = —6.157 + 0.377] A 1| = 6.169 A £(1) = 176.492



L =1+ 13 = —6.157 + 0.377) + 7.967 — 5.627j = 1.81 — 5.249j A
|| =5.553 A £(1) = -70.979

3. OnpenenviM TOKA BETBEH METOZIOM JIBYX Y3JIOB. Tak Kak B CXeMe TOIBKO Ba Y3712 TO METOM CBOJUTCS K
METOIY JIBY3 Y3JI0B

Mesxy3110BO€ HAIIPAACHU €
BB B 141421 + 141.421] — (-84853 + 84.853))  100j
X3+ X3z Ry 28.274j + —31.831j 40
Uy = = = 246.28
1 1 1 1 1 1
+ + _ . . + . . -
X3+ Xes X+ Xen Ry 28.274j + -31.831j  62.832j + —15.915] 40
Uy, = 246.287 + 84.904] B |Ua| = 260511 B £(Uy) = 19.021
Toxu BerBeit

E''—Uwb  100j — (246.287 + 84.904j) 6.157 + 0.377]
_ - 6. 377j

—
o
Il

R, 40 A
Uab 246.287 + 84.904; ,
L = = . - = 1.81 — 5.249j
X+ Xep  62.832) + —15.915] A
E"s —E5—-Uwp 141421 + 141.421j — (—84.853 + 84.853j) — (246.287 + 84.904j)
L = = =7.967 - 5.6

XL3 + Xc3 28274_] + —31.83 1_]

Pesyisrams! coBnam

4. PaccumTaeM TOK BETBU 3 METOJIOM SKBHUBAICHTHOTO TeHEparopa

. Es
D
R, ol
I  k
de U
e () .
P




HanpmeHHe XQIOCTOTO XO1a SKBUBAJICHTHOIO I'€HEParopa

E'y 100j
I = - ) - = 1.234 + 1.052] A
Rl + XC2 + XLZ 40 — 15915_] + 62832_]

Ux = E3-E3 - I'1'(Xc2 + XLZ)

U, = 141421 + 141.421j — (-84.853 + 84.853j) — (1.234 + 1.052)-(~15.915j + 62.832j) = 275.645 — ]

BryTpeHHee cOMpOTHBIICHHE SKBUBATICHTHOTO TeHeparopa

a
*m
s,
Ri
K
[:I b ZﬁH
L2
I:; *N
R\ Xea + Xpp 40-(~15.915] + 62.832;
= ( ) _ 40 ) 1) _ 53163 + 19.748] Om

Rl + XC2 + XLZ 40 — 15915_] + 62832_]

M ckoMblii TOK
U 275.645 — 1.339]
L = = - : S - = 7.967 - 5.627j A
Zow + X3 + X13 23.163 + 19.748j + —31.831j + 28.274;

Pesyisrams! coBnam
5. CocraBuM ypaBHEHHE OalaHCa MOITHOCTEH M IIPOBEPHM €TI0 CXOAUMOCTh
CymMapHasi MOILH OCTh HCTOYHHKOB
Sp1 = I*-E'} = (100j)-(-6.157 — 0.377j) = 37.74 — 615.718] BA
Sp = I*3-—E's = (7.967 + 5.627j)-—(—84.853 + 84.853j) = 1.153 x 103 — 198.553j BA

Sprs = T*3-E's = (141421 + 141.421j)-(7.967 + 5.627j) = 330.922 + 1.922j x 10° BA



SE = SE'I + SE'3 + SE”S = 37.74 - 615718] + 1.153 x 103 - 198553] + 330.922 + 1922J X 103

S = 1,522 x 10° + 1.108] x 10° BA

CyMMapHasi MOIIH OCTh IPUEMHUKOB

S; = I, 2R, = 6.169%40 = 1.522 x 10° BA
2 2 . . . 3

Sy = L (Xpa + Xca) = 5.5537:(62.832 + ~15.915]) = 1.447j x 10 BA

S; = 13_2~(XL3 +Xa) = 9.754%.(28.274j + ~31.831j) = ~338.355j BA

S =S +8+8S; = 1.522x 10° + 1.447j x 10° + —338.355] = 1.522 x 10° + 1.108] x 10°

KaksmmM  Sp= S = 1.522 x 10° + 1.108] x 10°

6. CBeneM pe3yIbTarsl B TAQMIITY

I L A
MKT || -6.157+0.377] | 1.81-5.249] | 7.967-5.627]
MY || -6.157+0.377] | 1.81-5.249j | 7.967-5.627]
M3r | 7.967-5.627]

7. PaccunTaem HalpspieH Usl Ha JIEeMEHTax LIeMU I TI0CTPOEHUS! BEKTOPHOM JiarpaMMbl LIEMH

Ups = I3-Xp3 = (7.967 — 5.627))-28.274j = 159.097 + 225.258] B

|ULs| = 275.777 B £(Uys) = 54.767

Ugs = Iy Xe3 = (7.967 - 5.627j)--31.831j = ~179.11 - 253.593 B
|Ucs| = 310.467 B £(Ucs) = -125.233

Ups = I Xpy = (1.81 - 5.249))-62.832) = 329.835 + 113.706] B
|UL,| = 348.885 B £(Up,) = 19.021

Ucy = brXey = (1.81 - 5.249))-—15.915) = -83.548 — 28.802] B
|Uc,| = 88373 B £(Ucy) = -160.979

Ugi = IRy = (=6.157 + 0.377j)-40 = -246.287 + 15.096j B

|Uri| = 246.749 B £(Ug)) = 176.492

BA
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