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E = 500 B
R, = 19 Om
Xy, = 47] Om
R, = 38 Om
Xey = 70 Om
Xy, = j-41 Om
R, =21 Om
Xep = 55 Om
X, =76 Om

Paccuer cumMMeTpHYHOrO peskuMa padborsl TpexdazHoOH [enn

daszHpIc ¥ TMHCHHEIC HanpspKCHUA TCHEpaTopa

U, = E =500 B
Up = Upe 712098 _ 550 _ 433,013 B
Ue = Uped 12998 550 4 433,013 B
Uyp = V3-Upe 098 _ 750 4 433.013] B
Upe = Ungee ) 12098 _ _g66.025i B

j-120deg

Ucp = Uppee ~750 + 433.013j B

COHpOTI/IBT[CHI/If{ CXCMBI 3aMCIICHUA

Ry Xia 19-47j

j-22.011d
eJ €g

zZ, = = - = 16.331 + 6.602] Om Z,= 17615

R, + Xy 19+ 47
Z, =R, + X, + Xc, = 38+ 41 + (-)-70 = 38 — 29j Om 7, = 47.802.¢ 1 37:349dee
Z, =R+ Xy, + Xy = 21476 + ()55 = 21 + 21j Owm 7, = 29.698.¢) 248

Om

Om



[Ipeobpa3yeM TpEyroNbHIUK B IKBUBAJIC HTHYIO 3BE 3y

Zy, =

ZT
?:7+7j Om

Paccuernas cxema s pazsr A

L & ;

u 500
I, = 2 — - e o - 16672 8163
s 95 16331 4 66005+ B3 20 T+ )
S 7+ 7j+ 38 — 29j
T3 3
|14| = 18.564 A £(1,) = -26.088
Z 7+ 7
I, = [, ——— = (16.672 — 8.163j)- L 2596+ 2.593] A
2+ Z, 7+ T3+ 3829
1| = 3.669 A £(1,) = 44.966
Ly = Iy — I, = 16.672 — 8.163j — (2.596 + 2.593) = 14.077 — 10.756j A

Lz =17.716 A £(1,r) = -37.383

Ha}IGHI/Ie HamnpsKCHUSA B JIMHE T HOM mpoBOAC

AUy, = IxZ, = (16331 + 6.602j)-(16.672 — 8.163j) = 326.172 — 23245 B

|AUL,| = 326999 B £(AU,,) = -4.076

daszHoe HanpsHKCHUE CXCMBI 3BE€31a

U, = 1,7, = (38 — 29))-(2.596 + 2.593]) = 173.828 + 23.245] A

|u| =175375 B £(U,) = 7.617

Toxu paz Bu C

Iy = Lee 31208 _ 15406 - 103577 A 1| = 18.564 A
Iy = Toe ) 12098 _ 0,947 _ 3544 A 1| = 3.669 A
Iy = Lo ) 1208 _ 16353 _6813) A ly| = 17716 A
Io = Lod 12098 _ _j 567 4 18.52] A li| = 18564 A
I = Lo 1298 _ 3543 4 0,950 A 1| = 3.669 A
Iy = Lo 120988 _ 5 597 1 17 560] A llg| = 17716 A

Hampsoxennst paz B uC

AUg, = AU, ¢ 0 12008 - 183917 — 270,851 B |AUg,| = 326.999

B An 1

AUg, = AUL-¢ 2098 _ 142956 + 294.096 B |AUg,| = 326.999
Cn — A€ Cn

Uy = Uye 120008 _ g6 783 _ 162.162] B |Uy| =175.375

U, = Upd 128 107,044 + 138.917] B |Uf=175375

A

o]

o]

£(1g) = ~146.088
£(1,) = -75.034
£(lyr) = -157.383
£(1c) = 93.912
£(1)) = 164.966

(
(
(
(
(
(

£(ler) = 82617



Toxu n HanpsHDKCHUS CXEMbI TPCYIOJIbHUK

U, = U, — Uy = 173.828 + 23.245) — (=66.783 — 162.162j) = 240.611 + 185.406j
|Uu| =303.759 B £(Uy) = 37.617

Upe = Uy — U, = —66.783 — 162.162j — (-107.044 + 138.917]j) = 40.261 — 301.079;j

|Upe| =303.759 B £(Uy,) = -82.383

Ug, = U, — U, = —107.044 + 138.917j — (173.828 + 23.245j) = —280.872 + 115.672]

|Uea| =303.759 B £(Ug,) = 157.617
Ub  240.611 + 185.406j

Ly = — = ) 10,143 - 1.314] A |Tp| = 10.228
Z, 21 + 21j
Upe 40261 — 301.079;

I, = — = ) _ 621 - 8.127] A |Toe| = 10.228
Z, 21 + 21j
U ~280.872 + 115.672j

Iy = — = 22 3933 4+9442) A 1| = 10.228
Z, 21 + 21j

IIpoBepuM BEITIONMHEHNE OaTaHCa MOIITHOCTEH

MOHIHOCTB HUCTOYHU KOB

S,x = InUy = 16.672 — 8.163]-500 = 8.336 x 10° + 4.082j x 10°

S,5 = Ig-Up = (=250 — 433.013j)-—15.406 — 10.357j = 8336 x 10° + 4.082j x 10°
S, = I-Ug = (250 + 433.013))-—1.267 + 18.52j = 8.336 x 10° + 4.082j x 10°
S, = Sya + Syp + Sy = 2.501 x 107 + 1.224j x 10° BA

M OIITHOCTB IIPUCMHUKOB

S,A = VAU, = (326.172 — 23.245))-16.672 — 8.163] = 5.628 x 10° + 2,275 x 10°

S = Iy-AUp, = (183217 — 270.851j)-15.406 — 10.357] = 5.628 x 10° + 2.275] x 10°

S, = I-AUg, = (~142.956 + 294.096))-—1.267 + 18.52j = 5.628 x 10° + 2.275] x 10°

S, = I_a-Ua = (173.828 + 23.245j)-2.596 + 2.593j = 511.485 — 390.344;j
Sp = i,-Ub = (—66.783 — 162.162j)-0.947 — 3.544j = 511.485 — 390.344;j
S, = I_C-UC = (-107.044 + 138.917j)--3.543 + 0.952j = 511.485 — 390.344;

S, = LUy = (240.611 + 185.406j)-10.143 — 1.314j = 2.197 x 10° + 2.197j x 10°
Spe = ToeUpe = (40.261 — 301.079))-—6.21 — 8.127] = 2.197 x 10° + 2.197 x 10°
Sey = Iy Uy = (~280.872 + 115.672j)-—3.933 + 9.442) = 2.197 x 10° + 2.197] x 10°
S, = S+ Sy + S+ Sy + Sp+ Se + Sy + Spo + Seq = 2501 x 107 + 1.224) x 10*

bananc comencs

A

A

A

BA

BA

BA

BA

BA

BA

BA

BA

BA

BA

£(1,p) = -7.383
£(Iy) = ~127.383

£(1g,) = 112,617
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Paccuer cumMMmeTpHYHOrO peskuMa padborsl TpexdazHOH [enn
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HOJ'[HBIC COIIPOT UBJICHUSA HHHGfIHBIX IIPpOBOAOB
R, Xy 19-47;
Zyp = ——— = L 16331 + 6.602] Om
R, + Xy, 19+ 47]
Ry XL 19-47j
Zp = ———— = L 16331 + 6.602] Om
R, + Xy, 19+ 47]
Zc = X1, = 47 Om
[peoOpasyem 3Be30y B 9KBU BAJICHTHBIH TPEYrOMEHUK
Xr
v
A a f
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Zs'Zs

Zyy = Z,+ Z, + = 114-87j  Owm
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[IpeobpasyeM mapainsessHel € BETBH U IIpeodpa3yeM TPEYyrodbHHUK B 9KBHBAJICHTHYIO 3BE3LY

X

— Y Y

W7

—

| SR |

2y

2 s
L B
Xr
Y TY
I
g1 ZryZe 1 (21 +21j)(114 - 87))
YU 3 Zey+Z, 3 114-87j+ 21 + 21j

Hampspkenne cMemeH s HeWT paiy mpeodpa3oBaHHO W CXEMBI

X

= 7.859 + 5.242j Om

Ua Ug Uc
ZnA + ZY ZnB + ZY ZnC + ZY
Ug =
1 1 1
ZnA + ZY ZnB + ZY ZnC + ZY
500 . —250 — 433.013j —250 + 433.013j
16.331 + 6.602j + 7.859 + 5.242j  16.331 + 6.602j + 7.859 + 5.242)  47j + 7.859 + 5.242j
0 ] . ] . ]
16.331 + 6.602j + 7.859 + 5.242j  16.331 + 6.602j + 7.859 + 5.242)  47j + 7.859 + 5.242j
|Uo| = 177.153 B £(Up) = -19.053
Toxu TMHENHHBIX TP OBOIOB
Ua-Uy 500 — (167.448 — 57.831]
Iy = = ( : ) - = 12.033 — 3.501j A |1a] = 12.532
Zoa+Zy 16331 + 6.602j + 7.859 + 5.242j
Ug—-Uy  —250-433.013j — (167.448 — 57.831]
Iy = = 4 ,( : D _ 50,045 - 5.695] A |15| = 20.838
Z + Zy 16.331 + 6.602j + 7.859 + 5.242j
Uc-Up 250+ 433.013j — (167.448 — 57.831]
Ic = - 013) ~ ( : D _g012+9196 A |1c| = 12.197
Zoc + Zy 47j + 7.859 + 5.242j
Ha}leHI/Ie Hanpsmcem/m B HHHeﬁ HBI X l'IpOBOI[aX
AUy, = InZoa = (16331 + 6.602))-(12.033 — 3.501j) = 219.627 + 22.265] B
|AUL,| = 220.753 B £(AU,,) = 5.789
AUg, = Ig-Z,z = (16331 + 6.602j)-(~20.045 — 5.695]) = —289.762 — 225.341] B
|AUg,| = 367.07 B £(AUg,) = -142.129
AUc, = Ie-Zye = (8.012 + 9.196))-47j = —432.209 + 376.568] B

|AUC,| = 573.244

B £(AU,) = 138.936

A

A

A

= 167.448 — 57.831:B

£(15) = -16.223
£(1g) = -164.14

£(Ic) = 48.936



Hanp SOKCHUS CXEMbI TPCYTOIbHUK

Uy = (In = Ig)-Zy = (7.859 + 5.242))-[12.033 — 3.501j — (~20.045 — 5.695j)] = 240.611 + 185.406j B

|Uu| =303.759 B £(Uy) = 37.617

Upe = (I = Ic)-Zy = (7.859 + 5.242))-[-20.045 — 5.695] — (8.012 + 9.196])] = ~142.447 — 264.117j B

|Upe| =300.082 B £(Uy,) = -118.34
U = (Ic = 1y)-Zy = (7.859 + 5.242)-[8.012 + 9.196j — (12.033 — 3.501j)] = ~98.164 + 78.71 B
|Ueo| = 125.823 B £(U,,) = 141276

Toku cxeMbl TpeyTOIbHUK

Uab 240611 + 185.406]

Ly = 7 - VY =10.143 - 1.314; A |Tp| = 10.228

Iy = Ure 142447 - 2§4'117j = 9.68 — 2.897j A |Toe| = 10.104
z, 21 + 21

I, = U _ 98164+ 7?'71j = —0.463 + 4.211] A 1o = 4237
z, 21 + 21

Lt = Lp — Iq = 10.143 — 1.314j — (~0.463 + 4.211j) = 10.606 — 5.526] A

|Lr| = 11.96 A £(l,r) = -27.518

Tyr = lpe — Lyp = —9.68 — 2.897j — (10.143 — 1.314j) = ~19.823 — 1.582;] A

|[Tyr| = 19.886 A £(lyr) = -175.436

Loy = I — Ipe = —0.463 + 4.211j — (=9.68 — 2.897j) = 9.217 + 7.108; A

|| = 11639 A £(1er) = 37.64

Toxu u HanpsDKCHHSA CXCMBI 3B€31a

I, = Iy — Iy = 12.033 - 3.501j — (10.606 — 5.526j) = 1.427 + 2.025j A

|L| = 2477 A £(1,) = 54.831

I, = Iy — lyr = —20.045 — 5.695j — (~19.823 — 1.582j) = —0.222 — 4.112; A

1| = 4.118 A £(1y) = -93.086

I, = Ic — Ier = 8.012 4 9.196j — (9.217 + 7.108]) = —1.205 + 2.088] A

1| =241 A £(1;) = 119.989
U, = I;Z, = (38 = 29j)-(1.427 + 2.025j) = 112.925 + 35.565] B
|U,| = 118393 B £(U,) = 17.482

Uy = IyZ, = (38— 29))-(-0.222 — 4.112j) = ~127.686 — 149.841] B
|Uy| = 196.866 B £(Uy) = -130.436
U, = 10Z, = (38— 29j)-(~1.205 + 2.088) = 14.761 + 114.276j B

|u | = 115225 B £(U,) = 82.64

A

A

A

£(1,p) = -7.383
£(Iye) = ~163.34

£(1e;) = 96.276



IIpoBepuM BEITIONHEHNE OaTaHCa MOIITHOCTEH

MOHIHOCTB HUCTOYHU KOB

S,x = InUx = 12.033 — 3.501j-500 = 6.017 x 10° + 1.751j x 10°

S, = Ip-Up = (=250 — 433.013j)-—20.045 — 5.695] = 7.477 x 10° + 7.256 x 10°
S, = IeUe = (=250 + 433.013j)-8.012 + 9.196] = 1.979 x 10° + 5.768 x 10°
S, = Sya+ Syp + Syc = 1.547x 10 + 1477 x 10 BA

M OIITHOCTB IIPUCMHUKOB

S.n = [nAUy, = (219.627 + 22.265))-12.033 — 3.501] = 2.565 x 10° + 1.037j x 10°

S = Iy AU, = (~289.762 — 225.341j)-—20.045 — 5.695] = 7.092 x 10° + 2.867j x 10°

S, = IAUg, = (~432.209 + 376.568j)-8.012 + 9.196] = 6.992j x 10°

S, = I_a-Ua = (112.925 + 35.565j)-1.427 + 2.025j = 233.105 — 177.896j

v Up = (—127.686 — 149.841j)-—0.222 — 4.112j = 644.522 — 491.872j

9]
—

b =

9]

o= .U, = (14761 + 114.276])-—1.205 + 2.088] = 220.796 — 168.502]

S = Ly Uyy = (240.611 + 185.406))-10.143 — 1314] = 2.197 x 10° + 2.197j x 10°
Spe = Iow-Upe = (—142.447 — 264.117])—9.68 — 2.897] = 2.144 x 10° + 2.144j x 10°
Sea = LaUea = (-98.164 + 78.71j)—0.463 + 4.211j = 376.939 + 376.939j

Sy =S;a+ S + Suc + Sa+ Sp+ Sc+ Sap + Spe + Sea = 1.547 x 104 + 1.477j x 104

bananc comencs

BA

BA
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BA

BA

BA

BA

BA

BA

BA
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