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PaccmoTpena Meronumka pacueTa HECUMMETPUYHOW Tpex(a3zHoil uenu.
bonpmias 4YacTb pacCMOTPEHHBIX CIIy4aeB WIUIIOCTPUPYETCS  YHUCIEHHBIMU
MIPUMEPAMH.

[IpuBeneHo 3amaHue [ CTYACHTOB JHEBHOTO M 3a04YHOIO OTIEICHUS
HarnpasiieHus 140200.62 «OneKTpo3HEPreTUKa.

MPOMBIIUICHHBIX MPEANPUATHI, «][pOMBIIIIIEHHAS STIEKTPOHUKAY.

MeTtonnueckue yka3aHUsi MOTYT OBIThb HCIIOJIB30BaHbI ISl OOecreyeHus
JUCTAaHIMOHHOU (POPMBI 00yUYEHUSI.



3aaHue Ha pacueTHO-TPaduIecKYI0 padoTy
[Ipu BBIMOTHEHUY 33JJaHUsI HEOOXOAUMO:
PaccuuTtaTh HECUMMETPUUHYIO TpeX(ha3HYIO LIETIb.

TeopeTrnyeckne CBeJAEHH 10 pacueTy HeCMMMETPHMYHOM Tpexda3Hoi enu
TpexdazHoil 1enpl0 Ha3BIBACTCS COBOKYIHOCTh TpeX(a3HOW CHUCTEMBI
D..C., TpexdazHoit Harpy3ku U COCIMHUTEIIBHBIX MPOBOJOB. BeiencTrue cBoeit
AKOHOMHUYHOCTU Tpex(da3Hble 1ENU MOJYyYWIH I[IHPOKOE PACHPOCTPAHCHHE B

JIIEKTPOTEXHUKE.
Hctounukom »sHepruu B Tpex(da3HOM cuCTeMEe CIYKUT TpexdasHblii

reHepaTop, KOTophlil BeipabaTsiBaeT Tpexdaznyto cuctemy J./0.C. (puc. 1).
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Puc. 1

[locnenHsist mpencTaBisieT cOOOM COBOKYHNHOCTh TPEX CHHYCOMJAIBHBIX

. 0
9.J1.C. 0IMHaKOBOW YaCTOTHI M aMILIMTY/IbI, CIBUHYTHIX 10 (aze Ha yroa 120

€n -E_ sin(wt+p),
g -E_sin(wt+p-120°),
€c = E, sin(ot + B +120°),

WJIU B KOMIUIEKCHOU (popMe 3amucu

EA = EejB,
EB = EA e-jlzoo,
EC = EA ejlzoo.

B no0oi#t MomeHT Bpemenun cymma takux J.J[.C. paBHa HYIIO

eA +eB +eC =0.



ITppeMHHK C OJMHAKOBBIMU KOMILIEKCHBIMH CONPOTHUBIIEHMAMH BCEX TPEX
a3z Z, =72y =Z. Ha3pIBaeTcsd CHMMETPHYHBIM. B 3TOM ciydae Bce TOKH H

HampspKeHus: TpexdasHoi 1enu o0pasyrT CHUMMETPUYHBIC CHCTeMBbI (T.€. OHHU
0]
cnBuHyThl Ha 120 OTHOCHTENBHO JAPYT Jpyra MpH OJHOBPEMEHHOM PaBEHCTBE

amrutyn). IlpuMep cumMerpuuHOM Tpexda3HOH Iemu U €€ BEeKTOPHOMU
JarpaMMBbl IPUBEJICH HA puUC. 2.

EA A a iA E

A N A
B .
OHyo—oife10 i,
Lot &

C=c lc B=Db

Puc. 2

[IppueMHUK ¢ HEOJMHAKOBBIMH KOMILJIEKCHBIMU CONPOTUBJICHUAMU (a3
Zy#Zy#Z, HazplBaeTCi  HECUMMETPHYHBIM.  YacTHBIMH  CIy4asMH
HECHMMETPHH SIBIISIIOTCS 00pBIB (a3l HArpy3ku (Hampumep, Z, = o0) U KOPOTKOE
3ambikanue ¢asel Harpys3ku (Z, =0). Pacuer HecummerpudHON —TpexdasHoit

[T MOYKHO BBITTOJIHUTE C IPUMEHEHHUEM OOBIUHBIX MTPUEMOB JJICKTPOTEXHUKH — C
IIOMOIIbIO 3aKOHOB Kupxroda, MeTogoM KOHTYpHBIX TOKOB M T.1. Yacto pacuer
IIPOU3BOJMTCS METOJOM IPeoOpa3oBaHUs, MPH KOTOPOM CXEMa IPHBOJIUTCA K
By “3Be3/1a - 3Be37a” (pHC. 3).
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I[J'IH TaKOW LIETIN OMpCACIIAIOT HAITPSXKCHUA CMCIICHUSA HeﬁTpaHH

EAYA + EBYB + ECYC

U..=
00 YA+YB+YC+YO
S S S S
J1 71 4a 1+ Zn+Z; Zy

3aTeM pacCUUTHIBAIOT (ha3HbIC (TUHEHHBIC) TOKU C MOMOIIBI0 3akoHa OMa
ns ygactka uenu ¢ J.J1.C.

IA:EA—UO-O IB:EB—UO-O
Zq+2Z, Zy+Zp
| _EC_Uo'o | _Uo'o
C= 5 5 0= 5
a1+Zc Z,

IIpuMepsl pacueTra HECHUMMETPHYHLIX Tpexda3HbIX Heneu

ITpumep Nel
B cxeMme puc. 4 npou3onuio KOpoTKOE 3aMbIKaHUE (1)&351 HATPY3KH aC.

: é\/'ab

Ec k XL /] P2 x ¢ ibc
6 > :l > C
S i
Puc. 4

HcxonHble JaHHBIC
Ea=100ei20°B;  Eg=100e71%°°B; . =100ei4° B:
=10 Om; 1, =15 0M; r3 =20 Om; X =10 Om; X =30 Owm,

Onpenenuts: muneiinbie Toku |a, |g, lc; dasusie Toku narpysku lyy, lpe u

nokazanusi BartMeTpoB P, P, . CocraBuTh 0ajaHC MOIIHOCTH, HapUCOBATh
BEKTOPHYIO JUArPaMMYy.



[IpeoOpazyeM TpeyroJbHUK CONPOTHUBIIEHHI B 3B€31y (puc. 5).
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Puc. 5
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3nech Zab = ZbC = —jXC; Zac =0.

Torna
.= Zaph " Lca _
Loy +Zpe +Zcy

Z . -
Zb_ ab

_ Zpe X Xe)
Zab +Zbc+zca _JXC_JXC

=—j0,5X¢,

Zea e _0.
Zab+zbc+zca

Z. =

B pesynbraTe mpeoOpa3zoBanus ucxoaHas cxema (puc. 4) mpuoOpeTaeT BUl
(puc. 6).

EA A rl IA X|_

*

R EATE e e I NG
Ee B s Xt 0,5Xc
0 . ———o
EC E; C r3 IC XL <> PZ .
*T_.-)e ¢

Puc. 6

HaiimeM KOMIUIEKCHBIE TMPOBOJUMOCTH OTACIBHBIX YYACTKOB (JTUHUU H
npueMHUKa) Tpex(azHoii menw.



1 1

=t =t -707-1072.7%° ¢y,
n+JX. 10+10

Ya

1 1

B= o -t —§321072.e1184
rh+ X —J0,5- X 15+ j0-f5

Y,

11
r+jX,. 20+j10

Yo = 4,47.1072.67 57" ¢y

Hanpsxenue cMeeHnst HenTpaiu

U . EAYA + EBYB +ECYC .
00 Ya+Yg+Ye

100612 .7,07.10 725" +100e710" 6,32 1026184

1072(7,07 1457 4 6,32e/1843° | 4 477126577

100e1140° . 4 47 .10~2¢~i26,57°

1072(7,07e 145" 1 6,32e/18:43° | 4 470712657

_—_— —j24,33°
Uy = 47.87e B.

Haxonuwm nuHelHble TOKU

| Ea—-Uyy 9397 +j34,2-43,62+ 19,72 50,35+ j53,92
A= = - ’

n+ XL 10+ j10 10+ j10
| o =5,21+ j0.18 = 5,21e/197° A
_ Ee-Ugo _-17,35-98,48-4362+[19,72 60,98 78,76
57+ X - j0,5Xc 15 + 10— jI5 15-j5

g = 2,084 — 5,945 = 6,3¢110932° 5,



_Ec-Ugg _-76,6+64,28-43,62+ 19,72 _~120,22+ j84
¢ r3+ X 20+ 10 20+jl0

lc =313+ j5,76 = 6,566 11849° A

Haiinem dasubie Toku Tpeyronsuuka |, lpe B ncxomnnoii cxeme (puc. 3).

JIJIss 3TOro Ompeae/IuM HanpsbKeHHE MEKIy Toukamu “a” u “D” sxBuBasleHTHOM
cxeMsl (puc . 6)

Ug = (—g)- (j05Xc) = 6,3e110932° 1501907 _ g4 5g-11932° g

Torna

. o
lp = 20 = _ =315e)7008" A,

[TockoibKy TOUKH “@” U “C” KOPOTKO3aMKHYTHI, TO

ch - _Uab’

. ; o
Uy, = 94,5e116068" g
Torna
U bc

‘be _ 315-1109,32° o
- Xc

Ibc:

CoctaBuM OanaHc MOITHOCTH i8I 1ienu puc. 6. KoMriekcHasi MOIIIHOCTh
WCTOYHUKOB

* *k

Su=Ep-laA+Eg-1B+E¢-lc =Pu+ jQu,

Su=100e/20” .5 21711977 | 100e H100° . g 30 110932° | 100 140° .5 5= 111849°
Su=1728 + j504,133.

OTCIOJIa AKTHBHAaA MOIITHOCTH UCTOYHHUKOB

Pu=1728 Br,



peaKTI/IBHa}I MOIIHOCTh HCTOYHHKOB
Qu =504133 BAp.
AKTI/IBHaH MOIIHOCTH HpI/IeMHI/IKOB
Pl‘lp= |A2'r1+|82'r2+|02°r3,

Pup = 5,212 -10 + 6,32 -15 + 6,562 - 20 =1728,05 Br.
OTHOCI/ITeJIbHaﬂ HOFpeH_IHOCTB 10 aKTHBHOﬁ MOIIIHOCTH

Pu—Pup g, _ 1728 ~1728,05
Pu 1728

d= -100% = 0,0028 %.

PeaKTI/IBHaH MOIDHOCTb IIPUCMHHKOB
2 2 2
Qup = 12A - Xy + 128 - (X ~05Xc)+1%c - X,

Qup =5,21% -10 + 6,3% - (10 —15) + 6,56° - 10 = 503,64 BAp.
OTHOCI/ITGJ'IBHEUI IIOT'PCIIHOCTS IIO peaKTI/IBHOﬁ MOIIHOCTHU

= QUQm 3550, - 204133 -508,64 1350 _ 1 0989
Qu 503,64

Takum o0pa3zoM, OajlaHC MOIITHOCTH CXOAMTCS B Ipeaenax JOMyCTHMOM
(3%) morpentHoCTH.
OmnpenenuM MmoKa3aHusl BATTMETPOB.

P, =Re[U.. -1 1= Re[04 56 11932° .5 216=1197° 12 484 124 Br.
1 ab " 'a

P, = Re[Ug, - Ic] = Re[U,, - Ic] = Re[94,5e 192" .6 56~ 1118:497 ]
P, =—-459,3 Br.

BekTropHas tuarpamma npuBesieHa Ha puc.’.



Puc. 7

[Tpumep No2
BAPUAHT 8-18

*

I.EA X r
L1 a 2
AT M, 2
NG = \]/ —
Py
I'EB X
B L1 r2 '
NG —
Ec X P,
C L1
4R ~A 1D
Z
N/ D SN
Xco i
L]
[
puc. 8.

Hcxoanbpie 1aHHbIE:

E, =220 B;
x, =5 Om;
r, =10 Owm;

=5 Om.




IIpu penieHHy 33 1a4M HE0OX0AMMO:
1. PaccuuTaTth TOKH BO BCeX BETBSIX CXEMBbI;
2. CocTtaBuUTH 0aJIaHC MOILHOCTH;
3. OnpeaeuTh NOKA3aHUA BATTMETPOB;
4. IlocTpoUTH BEKTOPHYIO IHArpaMmy.

Pewienue:
1. OnpenesisieM KOMILJIEKCHbIE CONPOTHBJICHUA
Z,=",+jx, =10+ j5=11.18e'***° O,
Zy =1+ jx, =10+ j5=11.18e1"**" O,
Z. = jx, = j5=5"" Om,
Zo=—JX;, =—j5=5¢" Om.

2. OnpepesisieM KOMILIEKCHbIE IPOBOAUMOCTH:
1 1

Y, =— =— = -0.089 %% =0.079- j0.039 Ci;
Z, 11.18e!%6%¢
vt o1 _0089e %% —0.079-j0.039 Cu;
Zg 11.181%6%¢
1 1 -joo - .
Yo =—=—-=0.2¢ =-j0.2 Cwm,
Zc G %0
Y, _ 1 1 ~=0.2¢" = j0.2 Cm.
ZO 5e—190
3. PaccuuraeM HanpsizkeHHe cMellleHUs] HelTpaJIn:

: E,-Y,+Eg Yy +E. Y,
U0'o = =
Yo+Yg +Yo +Yy
_220-0.089e12%%¢ +220e1?% .0.089e 1% +220e " -0.2¢ 1%
0.079 - j0.039+0.079 — j0.039— jO.2 + jO.2
~19.58e71%%%% 119,587 11%%% 1 4413  39.35¢%¢

—— = ___ =2235¢/%%" =193.8+ j111.3 B.
0.176e 1262 0.176e 12627

4. OnpenessieM JMHeHbIC TOKU M TOK HEMTPAJIbHOI'0 IIPOBO/JA:
I, =(E,—Ugo) Y, =(220-193.8— j111.3)-0.089¢ '***® =(26.2 - j111.3)-0.089e 12%%¢ =
=10.17e 1'%%¥ =_233-j9.89 4;
I =(Eg —Ugo)-Ys = (110 - j190.5-193.8— j111.3)-0.089¢ 1%°°¢ =
=(—303.8— j301.8)-0.089e 128%¢ —428.3¢ 135" .(,089e 12056 =38.11e 1" =
=-36.1- j11.96 4;
I =(Ec —Ugo) Yo =(-110+ j190.5-193.8— j111.3)-0.2¢ %" =
(—303.8+ j79.2)-0.2e /%% =314e1%%% . 027190 =62.8¢/7** =15.82+ j60.77 A;
lo =Ugp - Yo =223.5¢/2%7 .0.2¢1%° =44.7e™9" = 2226+ j38.76 A.

5. CocTtaBuM 0aJ1aHC MOIITHOCTH:
KoMriuiekcHas MOIIHOCTh UCTOYHUKOB




S =B, 1, +E, - 1,+E, -1, =220-10.17"%% 4 220 120 .38 11e 11037 4
22021 .62.8e 7175 =2237.4e1%%% 1 8384.2¢'*" +13816e'**° = -514.71+ j2177.3+
+6260 + j5578+9837.3+ j9700.1=15582.6 + j17455.3 BA;
S, =15582.6 + j17455.3 BA;
OTCIOI[a AKTHBHAs MOIITHOCTh UCTOYHUKOB:
P =15582.6 Bm,
PCAaKTHBHAA MOIMHOCTb NCTOYHUKOB:
Q, =17455.3 BAp.
AKTHBHAasi MOITHOCTh TPUEMHHKOB:
P,=I1a-r,+1;-r, =15558 Bm.
OTHOCI/ITCJ'IBHaSI IOrpC€IIHOCTb 110 aKTUBHOU MOIIHOCTH:
P,—P 15582 —15558

§=—1 " .100% =~ —2222.100% = 0.15%.
) 15582

PeakTrBHAs MOITHOCTH TPUEMHHUKOB:
2 2 2 2
Q,, =la-x, +lg-x +15-x, —15-%x. =17507.7 BAp.
OTHOCI/ITGHBH&H HOFpeIHHOCTB I10 peaKTHBHOﬁ MOIIIHOCTHU:
Q,—-Q., 17455 -17507.7

§=—"t_" .100% = :100% = 0.3%.
] 17455

Takum oOpa3zoM, OalaHC MOIIHOCTH CXOAWTCS B mpenenax gomyctumoit (3%)
MOTPEITHOCTH.
6. OnpeaesuM MNOKa3aHUsA BATTMETPOB:

P, =Re[U,,-1,]; I, -r,—ly-r,=U_;
U,, = (-2.33— j9.89+36.1+ j11.96)-10 = (33.77 + j2.07) -10 = 338.33¢** B;
P, = Re[338.33¢ /%% .10.17e°** 1=-994.5 Bm;

*

PzzRe[Ucb'lc]; I‘B'r2+Ucb:0;
U, =—1Ig-r, =-38.11e **" .10 =381.1e/*6*"+180) — 381 1e/18% B;
P, = Re[381.1e"*% .62.8¢17°* 1 =12999.8 Bm.

7. IlocTpouM BEeKTOPHYIO IHArPAMMY:

B
Macmmtab HanpspkeHus: m, = 20— ;
CM

Macmtab Toka: m, _104
M

TTopsiIOK TIOCTPOEHUSI AT PAMMBI:
1) B macmrrabe OTKIaasIBaeM BEKTOPBI TOKOB |, I, . u Iy

2) B macrirrabe cTpOMM BEKTOP HAIPSKCHHST CMenIeHus Herutpanu U ;
3) Boruucisem |, -r, =10.17e 1% .10 =101.7e 1% B;

13 TOukd O’ oTkiansBaeM |, -, ||1,;

I, jx, =10.17e711%% .5e % —50.85e 711 B;

Ip- g, LT,



I'eomeTpuyeckas cymMma BeKTOPoB (Uyq, I, -1, I, - jX ) 7aéT BexTop E,.
4) AHaJIOrM4HoO,

I, -r, =38.11e %7 .10 =381.1e ***" B;

I.B -I‘2|| I.B;

I - jx, =38.11e %7 .5e %" —190.55¢ """ B,

I'B : jXL1 1 I.B;

I'eomeTpuyeckas cymMma BeKTOpoB (Uyo, I -1, Iy - jx ) maér BexTop Ej .
5) I - jx, =62.8¢)™* .5e’®" =314e1%" B;

I'c ’ jXL1 1 I.c;

I'eomeTpuyeckas cymMma BeKTOpoB (U, I¢ - jx, ) 7aéT BekTOp E..
6) B pe3ynbraTe monydmin Tpéx(HasHyr CHMMETPUYHYIO CUCTEMY 3. II. ¢. E, = 220
B, E, =220e "* B, E. =220e"*° B.

Pac4yérpl BbINOJIHEHBI IPABUJILHO!



ip = —1103,3° - o L Bap. 8-18
in =1017e [1om, -103,3°] Ic Xy, At | .

ig =3811e 11617 [3 8¢y, -161,79] : B
o j75,4° o C my; =20—
ic =6282175% [6,3cm,75,4°] u=20—
i =44,7e 11987 14 500,119,879 A
E A =220 [11cwm, 0°] m =10—
Eg =220e” 120" [11cm,-120°] i
Ec = 220e 120" [110m,120°]
ip -1y =107 19337 [5 10, -103,37] |
in-iX, =5085e 133 [250m,-1337] © _
i 1, = 381111617 119w, -161,7°] Yoo ip 1
ig-jX|, =19055¢" ITL7° 195 cm, - 71,7°]
ic Jx,_ = 314e11654° [15 7 cn,-165,4°]  Ig-1y _
) A JXL, _
-1 ] EA +1
7\
Ig
g XL,
Eg -j

puc. 9



[Tpumep No3
BAPUAHT 3-17

%

Ea : P
X 1 a
DA Iage M B o,
oo P v U ”
. ry -
EB X P Iab
2
\"J I x N/ b
: i
EC . r bc
X 2
Y L o S ,
N > : 0
puc. 10.
Hcxoanplie TaHHBIE:
E, =380 B;
r,=6 Owm;
X, =5 Om.

I1pu penieHNH 321a4M HEOOXOANUMO:
1. PaccuuraTth TOKM BO BCeX BETBAX CX€MBbI;
2. CocTaBuUTH 0aJIaHC MOILHOCTH;
3. OnpeneauTb MOKA3aHUS BATTMETPOB;
4. [TocTpoUTH BEKTOPHYIO IMATPAMMY.

Pemienue:
1. OnpenesisieM KOMILJIEKCHbIE COIPOTHUBJICHUSA
Z,=—jX;, =—j5=5¢""° Om;
ConpoTuBieHus Z,, U Z,. BKIIOYCHBI MEXKIy co00i napasuieasHo (puc. 10)
r,-r
r,=--2=05r, =3 Oxu;
2r,
Zy =—jXs, +1, =—j5+3=3-j5=5.83¢"" On;
Z. =—jx;, =—j5=5¢""" Om.
2. OnpenensieM KOMILJIEKCHbIE TPOBOAUMOCTH:

Y, =t 1 ~=0.2e%% = jo.2 Cu;
A Z, 5ei%
1 1 j59° . .
YB :Z— :W:()l?le 20088+ J0146 CM,
B .00€
1 1 s
Y. =—=—"—=02¢"" =j0.2 Cm.
4 g9

C
3. OnpenensieM HanpsizKeHHe CMeLleHUs HelTpaJIn:



: E,-Y,+Eg Yy +E. Y,
Ugo = =
Yo+Yg +Y,
~380-0.2¢'% +380e %% .0.171e° +380e/*° -0.2¢/%°
j0.2+0.088+ j0.146 + j0.2
766’ +65e71% +76e'%%  j76+31.51— j56.85-65.8— j38 —34.3— j18.85
0.088 + j0.546 0.553¢ %% 0.553e /%%

—j1512° )
= % =70.76e 1% = 4356+ j55.75 B.
553¢ /8¢
4. OnpenensieM JIMHelHbIE TOKHU:

I, =(E,—Ugo)-Y, =(380+43.56 — j55.75)-0.2¢'%" =(423.56 — j55.75)-0.2¢'%" =
=427.2¢777% .0.2e%° =85.44e%*% =11.15+ j84.7 A;

Iy =(Eg —Ugo)-Yg = (190 — j329 + 43.56 — j55.75)-0.171e /> =

= (—146.5— j384.75)-0.171e > =411.7¢ %% .0.171e’*° =70.4e %*** =43.49— j55.35 4;
I =(Ec —Ugo) Yo = (190 + j329 +43.56 — j55.75)-0.2e /%" =

(—146.44 + j273.25)-0.2e'%° =310e''% .0.2e'%° =62e/2%%? =_54.64— j29.3 4,
[IpoBepsieM npaBUILHOCTH pacyéTa Mo nepBomy 3akony Kupxroda:
l,+1g+1.=0

11.15+ j84.7 + 43.49— j55.35-54.64 — j29.3=0;

0+ j0.05~0.

OrmpenensieM (a3Hble TOKH TpeyrojbpHuka I, , I,. B ucxomnoi cxeme (puc. 10).
s 3TOro omnpenennm HanpsbKeHUE MEXKAY TOYKaMA a W b SKBHBAJICHTHOM
cxeMsl (puc. 11)

E .
o A s e s :
u v 2| ¥ e \J v

4
& B iy, Xc2 P, p 051
o> H——r3—0
i
. |
X
A C le e 2
N > f
puc. 11.

Uab = (—|.B) -0.5r, = —70.4e 715184 |3 _ 01101282 B

Torna
U, 211.2¢"%
r-2

=35.2¢/1%8% 4,

Iab



[TockonbKy TOUKH @ U C KOPOTKO3aMKHYTHI, TO

U be = -U ab*

U,, = 2112102824180 = 211 2g13082 B,

Torna

. [ -j518° o

Y !
r, 6

5. CocTaBum 0ajlaHC MOLITHOCTH JIJISl CXeMBbI (pHC. 2):
KoMmIuiekcHast MOITHOCTh UCTOYHHUKOB

~ * * *

S, =E,-1,+E,-1,+E, -1, =380-85.44¢ /82> 1 380e ** .70.4e'%*%* +

380e 120 . 62e 12982 = 32467.2e 1825 4 26752e 1%816 4 23560e 198 = 4237.8— j32189.4 +
+9952 — j24831.9 + 740 — j23548 =14929 — j80569.3 BA;

S, =14929 - j80569.3 BA;

OTCI-OI[a dKTHUBHas MOIIIHOCTH NCTOYHHUKOB:
P =14929 Bm,

peaKTI/IBHaH MOIIIHOCTh NCTOYHHUKOB:
Q, =-80569.3 BAp.

AKTI/IBHaH MOIIHOCTH HpI/IéMHI/IKOB:
P, =15 -0.5r, =14868.5 Bm.

OTtHOCUTENIBHAS IMOTPCHIHOCTD I10 aKTHUBHOU MOIIHOCTH:
P-P _
5= w0095 — 14929148685 4000 0 40506
P 14929

PeakTrBHAs MOIIIHOCTh MPUEMHHKOB:

Q,, =la-(=x,)+ 15 (=X, )+ 1& - (—xc,) =—80500.8 BAp.

OTHOCHUTENBHAS TTOTPEITHOCTD 10 PEAKTUBHOW MOIIIHOCTH:
Q. -Q, 80569.3-80500.8

§=—"t_" .100% = :100% = 0.085% .
] 80569.3

Takum oOpa3zoM, OajlaHC MOITHOCTH CXOAMTCS B mpenenax pomyctumon (3%)
MOTPEITHOCTH.

6. OnpenesiuM MOKa3aHUsI BATTMETPOB:
P =Re[Uy -1,];

U, =0; P =0 Bm.

u

PZ = Re[ubc ' I;]r
P, = Re[211.2¢ 1*'¥ .70.4¢/°*% 1=14910.7 Bm.
7. IlocTpouM BEeKTOPHYIO IHArPAMMY:

Macmtab HanpskeHus:: m, = 40£;
M
A
Macmitab Toka: m, =10—.
M

TTopsiIOK TIOCTPOEHUSI AMArPAMMBI:
1) B macmrrabe ctpouM BEKTOPHI TOKOB |, Iy, I¢;



2) B macmirabe OTKIIaabIBaeM BEKTOP HANPSHKEHHS CMEIIeHusT HernTpamu U ;
3) Boraucnsem I, - (—jxg, ) =85.44e1%° 5719 =427.2¢77"% B,
I.A '(_jxcz) 1 I.A'
['eoMeTrpuueckas cymma BeKTopoB U, U |, -(—jX. ) maét BekTop E, .
TP Yy p 00 AT IX, P Ea

4) AHAJIOTMYHO TIPOU3BOIUM MOCTpoeHus 1 dasbl B u ¢assl C.
5) B pe3ynbraTe moMydrin TpEX(asHyr0 CHMMETPUYHYIO CHCTEMY 3. JI. ¢. E, =380

B, E, =380e " B, E. =380e'*° B.
Pac4éTpl BbINOJIHEHBI PABUJILHO!



Bap. 3-17

|A 85,44¢1825° [8 5cm, 82,5°] Ay

g =70,4e 15184 [70y 51 ,84°] Ec in .
ic _62eJ2082 [6,2 cm, 208,2°] my =40—
= M
E =380 [9,5¢m, 0°]
: - j120° 0 ~102
Ep =380e" [9,5cm, -120°] my =10—
Ec =380e /12" [9,5cm, 120°]

ic'(—jxcz)
in-(-iXc,) = 427,26 11.5° 110,7 em, -7,59]
ig-05r, = 2112e 15184 [5 3¢y, -51,84°]
ig-(-iXc,) =352 J114.84% 18 8w, -141,84°] _ in-(-iXc,)
Uoo
0 -
-1 Ea +1
ig-0,5r,
iC
iB
Eg g (-iXc,)
-]

puc. 12



ITpumep Ne4

Pacuyer Tpex¢a3Hoil uenu 38e31a - TPEyroJbHUK

U

R
Wi
L]

puc.13

[Tpeobpa3yeM TpeyroabHUK COMPOTUBIICHUH B 3BE31Y, TOTIa

CXEMa IIpUHUMACT BUA

i:=0+]j
Hetictyromiee 3HaueHue JJ1C dha3pl A - 6600 ucxoonvix

OaHHbIX u3 maodauyol 1



Hauanpnaas daza DJIC dassr A, Tpaj - 6600 UcXo00HbIX OAHHBIX
u3 maoauuwt 1

B:=C

Havanbnas daza 9J1C dassl A, pan

T
Ba::B'EO Ba=0

HenictBurensHas yactb I/C daszer A

Eng :=E:00s(B,) Epg = 380
Muumas vacte I/1C dazer A
Enp =Essin(By) Enp =0

Kommnekcnoe aeiictBytroniee 3nauenue J/C dazpr A

EA I:EAa + IEAp EA=380

|EA‘ =380 arg(EA) =0deg

Havanbnas daza 9JIC dassl B, pan

By :=(p — 120 —

—2.094
180 Po

HeiictBurensHas yacts IJC da3zwr B

Egq = E-00s(Bp) Egg =190

Muumas yacts D/IC dazer B



Egp=Essin(Byp) Egp =—329.09

KommiekcHoe aeiictBytomiee 3Hauenue I/C dasnl B

Eg=Ega+ i Egy Eg =—190—329.09i |Eg| =380

arg(EB) =-120deg
Havansnas daza 9J1C dassl C, pan

Be=(B + 120)-%0 B = 2.004

HeiictBurensHas yactb IC da3plr C

Eca:=Ec0s(By) Ecy=-190
Muumas yacts IJIC dazer C
Ecp:=Esin(Bg) Ecp = 329.09

Kommexcnoe nerictyroniee 3nauenue J/[C dazpr C

Ec=Eca+ iEqy Ec =—190+ 329.09i |Ec| =380

arg(EC) =120deg

Yacrora nepeMeHHOTro ToKa, ['11

f:=5(
VYrioBas yactora, paa\c

o:=27-f



[TapamMeTpbl NACCUBHBIX 3JIEMEHTOB LIETH - 6600 UCXOOHBIX OAHHBIX
u3z maoauuwt 1

R1:=5 Rz::G RO::l

KomruiekcHbie COMPOTUBIIEHUS OTACIBHBIX YIaCTKOB Tpex(a3zHOM
LIETIH - 6600 UCXOOHBIX OAHHBIX 6 COOMBEHCHBUU CO CXEMOTL
mpexgaznoit yenu

Zp =i Zp =-5i |Za| =5 arg(Z,) = -90deg
Zg=-ixc Zg=-5i |2| =5 arg(Zp) = —90deg
Zp =Xy Zo=-5i |2¢| =5 arg(Zc) =90 deg
Zp =Rg Zy, =6 |Zap| =6 arg(Zy,) = 0-dey
Zpe =R Z,.=6 |Zc| =6 arg(Zpe) = 0-dey
Zg :=C Zg =0 |Zca| =0 ag(Zgp) =1

[IpeoOpazyem TpeyrojdbHUK CONPOTUBICHUI B IKBUBAJICHTHYIO 3BE3]1Y.
JanbHeimmii pacyeT OyaeM MpOBOAUTH JIJIS 1IN 3Be3/1a - 3BE3/1a.

ZapZ
R - Z,=0 |Z,| =0 arg(Z,) = 1-deg
Zab + an + ZbC
Zab“be
e e



Z,=0 |2| =0 arg(Z;) = 1-deg

KommuiekcHble TpOBOAUMOCTH OTAETBHBIX YYaCTKOB Tpex(a3Hoil Lenu

1
= Y =0.2i
A A
ZA+ Za
1 .
BZ: Y820088+ 0.147i
ZB+ Zb
Y ! Y~=0.2i
c= c=Y
Zc+ ZC

Hanpsxkenue cMemeHnst HenTpaiu

Ep-Ya + Eg Vg + ECY,
uoo;z( AYA*EBYB T EoYO) oo e ues
YA + YB+ YC

|Uog| = 70.564 arg(Upg) = 128.199deg

Haxonum nuHelHbIE TOKU

Ep - U
A ~ Y00
lp = ———— | = 11.091+ 84.727i
ZA + Za
|| =85.45 arg (1) = 82.542deg
Eg - U
B ~ Y00 :
lgi=——— g = 43.636- 55.454i
ZB + Zb

|1g| =70.564 arg(Ig) = —51.801deg



_ Ec—Ung
Zc-l—zc

Ic: o= -54.727- 29.273;

| 'c| = 62.064 arg(lc) = —151.858deg

Kommnexkcuas MOIIIHOCTb NCTOYHHUKOB
Si=Ep-lp + Eplp + Exle * i 10"
=eEafia + B''B + c!c S=1.494x 10 — 8.066ix 10

AXTUBHas MOIIIHOCTBh NCTOYHHKOB

4
PeakTuBHas MOIIIHOCTh UCTOYHUKOB

Qgt =IMS) Qigt = ~8.066x 10"

AKTHBHAsi MOIITHOCTh NPUEMHUKOB, BT

Ppr::(|IA|)2-Re(ZA +Z) + (|IB‘)2~Re(ZB +2Zp) + (|IC‘)2-Re(ZC +Z¢)

4
Ppr = 1.494x 10

PeakTrBHas MOITHOCTh TPUEMHHUKOB, BAp

Qor=(|'a])>1M(za + Zo) + (|1g] ) 1m(Zg + 2o) + (|1c]) > 1m(ze + Zc)

Qpr = ~8.066x 10"



KomnuiekcHsle nercTByonme 3Ha4eHUs HalpsKEeHUI
Ha OTJEJbHBIX ITACCUBHBIX IEMEHTAX LENN

Harnpsixenus Ha aieMeHTax B TUHEHHOM MpoBoje A
U B (haze Harpy3Kku a

Up=laZp Up, = 423.636- 55.454i
|Un| =427.25 ag(Up) = —7.458dey
Uyi=lpZ, U, =0

|ua‘ =0 arg(Ua) =y-deg

Hanpskenust Ha aneMeHTax B JINHEMHOM npoBojie B
U B (pa3ze Harpy3Ku B

|Ug| =352.821 arg(Up) = —141.801dey
Up =1gZ, Uy, = 130.908- 166.363i
|ub| =211.693 arg(Ub) =-51.801degy

Hampsixkenust Ha syieMeHTax B JUHEHHOM npoBoje C
u B (haze Harpy3ku C

|U¢| =310.32 arg(Ug) = 118.142deg
Us=lcZg Ug=0



Omnpenenenne Gha3HBIX HAMPSHKEHUH UCXOTHOTO TPEYTOJIHHUKA
Harpy3Ku

Uy =U, - Uy U, = —130.908+ 166.363;
|Ugp| =211.693 arg(Uyy ) = 128.199dey
Upe =Up — Ug Uy = 130.908- 166.363i
|Upc| =211.693 arg(Up) = -51.801deg
Ug =Y - U, Ug =0

|Uca‘ =0 arg(Um)zrdeg

OHpCIIeJIGHI/IG (baBHBIX TOKOB HCXOOHOI'O TPCYTI'OJIbHHUKA HAI'PY3KH

u
ab
lyp = — |y, =—21.818+ 27.727i
® =7 ab
|lzp| = 35282 arg (1, ) = 128.199deg
Ubc
lye = — lpe = 21.818- 27.727i
bc ZbC bc
|Ipg| =35.282 arg(Ic) = —51.801dey
U
T I, =0
ca an ca



Onpenejenne nokasanuii sarrmerpa Pl

Bapuanm 1 - 06M0TKa HanpsHKEHUST BATTMETpa MOAKIIOUEHA
K 3akuMaM ab, a 00MOTKa TOKa BKIIIOUEHA B PACCEUKY JTUHEHHOTO
npoBojia A.

[Tokazanue BartmeTpa Pl, BT

— 4
Py = Re(Uab’lA) Py = 1.264x 10

Bapuanm 2- 06MOTKa HanpsHKEHUsT BAaTTMETpPa MOAKII0UEHA
K 3@KHMaM aC, a 00MOTKa TOKa BKJIFOUEHA B PACCEUKY JTUHEHHOTO
npoBoaa A. Haxonum HanpsiKeHUE Ha y4acTKe ac.

Uyg =U, -, Uy =0

|Uac| =0 arg(Uac) =1-deg

[Toka3anue Bart™MeTpa Pl, BT

Pyi=ReUpg 1) P =0

Onpenejenne nokasanuii sarrmerpa P2

Bapuanm 1 - 06MOTKa HanpsHKEHUST BATTMETpPa MOAKIIOUEHA
K 3a)KMMaM DC, a 0OMOTKa TOKa BKJIFOUYEHA B PACCEUKY JTMHEUHOTO
nposoja B.

IToka3zanue BartmeTpa P2, BT

— 4

Bapuanm 2- 06M0TKa HanpsHKEHUST BATTMETpPa MOAKII0UEHA
K 32)KMMaM Ch, a 00OMOTKa TOKa BKJIFOUEHA B PACCEUKY JTMHEUHOTO
npoBoaa C. Haxoaum HamnpspKkeHHE Ha ydacTke cb



Uy =Ue — Uy Uy =~130.908+ 166.363;

|Ugp | =211.6% arg( Uy, ) = 128.199dey

[Toxazanue Bartmerpa P2, BT

— 3
Py := Re(Ucb-IC) Py =2.294x 10

Bapuaunrtsl 3a1aHusi

3apaua 1. Pacuer HecuMMeTpUUHOM Tpex(da3HO 1enH.

[udp 3amaHuss COCTOUT U3 ABYX YHUCET : HOMEpa CTPOKU W3 Tabmuibl 1 u
HoMepa cxeMbl. [Ipu peniennn 3a1a4u He0OX0AUMO:

1. paccuuTath TOKM BO BCEX BETBSIX CXEMBbI;

2. COCTaBUTH OaraHC MOITHOCTH;

3. ompenenuTh MOKa3aHUs BATTMETPA;

4. TIOCTPOUTH BEKTOPHYIO IUArpaMMY.
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