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METOJIMYECKUE YKA3AHNS K BBITIOJIJHEHUIO KOHTPOJIBHBIX 3AIAHUM

[Tpu n3yuenun kypca TOD cTyneHTH IpHOOpETa0T HEOOXOAUMbIC 3HAHUSI 00 OCHOBHBIX
MeTOJaX pacueTa U (U3HUECKHUX TMPOIECcCaX, MPOUCXOASAIMIMX B DJICKTPUUECKUX MEMAX U
3IEKTPOMArHUTHBIX TOJISX.

OnHUM U3 OCHOBHBIX BHJIOB 3aHSITUH SIBJISIETCS BBIOTHEHUE KOHTPOJIbHBIX 3a1aHH.

K mpencraBieHHbIM Ha MIPOBEPKY KOHTPOJIBHBIM 33JaHUSIM MPEAbSBIAIOTCS CIEIYIOIINE
TpeOOBaHUS:

1.OcHOBHBIE MTOJIOKEHUSI PEILIEHUS JOKHBI ObITh TOCTATOUYHO MOAPOOHO MOSCHEHBI.

2.Pucynku, rpaduku, CXeMbl, B TOM YHCIIC U 33/IaHHBIC YCJIOBHEM 3a7a4H, JOJKHBI OBITh
BBITMIOJIHEHBI aKKYPAaTHO U B YI000UMTaeMOM MacITaoe.

3.B Terpanu cienyeT OCTaBIATh MMOJS IIMPUHOW HE MeHee 4 cM Ui 3aMedaHuil
penoaaBaTers.

4.BeramciieHus JOHKHBI OBITh CIIETaHbI C TOYHOCTBIO 10 TPEThel 3HavaIe muQpol.

5.KoHTposbHble 3ajaHus TOJKHBL OBITh JaTUPOBAHBI U MOMHCAHBI CTYACHTOM.

6.He3zauTeHHOE KOHTPOIBHOE 3aJ]aHKE TOKHO OBITH BHITIOJTHEHO 3aHOBO U MPEICTABICHO
Ha TIOBTOPHYIO MPOBEPKY BMECTE C MEPBOHAYAIBHON pabOTON M 3aMEYaHUAMHU IpernoaBaTes.
UcnpaBnenus omuOOK B paHee MPOBEPEHHOM TEKCTE€ HE AOIMYCKAloTCs. Ecnu HempaBUIBHO
BBIMIOJIHEHA HE Bca paboTa, a TOJNBKO YacTh €€, TO MepepabOTaHHBIM W UCHPABIECHHBIA TEKCT
clenyeT 3amucaTh B TETPaad MOCIEe MEePBOHAYAIBHOTO TEKCTa MOJ 3arojoBkoM «McrmpaBieHue
OIITNOO0K».

KoHTponbHBIe 3amaHUs 3a4UTHIBAIOTCS, €CIIM pEIICHUS HE COJepKaT OIIHO0K
MPUHLIMIIAAIBLHOTO XapaKTepa U BHITIOJHEHBI BCE IIEpeUYCIIeHHbIE TPeOOBaHUSI.

Pabota Hag KOHTPOJIBHBIM 33/IaHUEM TTOMOTAET CTYICHTaM MIPOBEPUTH CTETICHb YCBOCHUS
MU Kypca, BRIpadaThIBaeT y HUX HABBIK YETKO M KPATKO M3JIaraTb CBOM MbICIH. /{11 ycnemHoro
JTOCTHIKEHUS 3TOH e HEOOXOAMMO PYKOBOJICTBOBATHLCS CIICAYIOIIMMU MTPABUIIAMHU:

1.Haunnas pemenue 3agaud, yka3zaTh, Kakue (QU3NYECKHUE 3aKOHBI WM pacueTHhIC
METO/IbI MIPEATOJIAraeTCsl UCII0Ib30BaTh MPU PEIICHUH, TPUBECTH MAaTEMAaTUUYECKYIO 3aMUCh 3TUX
3aKOHOB U METOJIOB.

2. TmaTtensHO TpoAyMaTh, Kakue OykBeHHble WM  HHU(poBble  0003HAUECHUS
IpeJinoiaraeTcs NCMoJIb30BaTh B pemieHuu. [10ACHUTE 3HaUeHne KaKJ0ro 0003HaYEHUSI.

3.B xoxe peuieHus 3aJadd HE CIENYyeT M3MEHSTh OJHAXKIbl MPUHATHIC HAIPABICHUS
TOKOB ¥ HAUMEHOBAHUS Y3JI0B, COIPOTUBIICHUH, a TaK)ke 0003HAYECHMSI, 3a/JaHHBIE YCIOBUEM.

4.PacueT KaxI0¥ onpeaensieMoil BETUYHHBI CJIEyeT BEITIOJHUTH CHaYaia B 00IIeM BUJIE,
a 3aTeM B IMOJIyY€HHYIO (POpMYIly MOJCTaBUTh YHCIOBBIC 3HAUEHUS U IPUBECTU OKOHYATEIbHBIN
pe3yabTaT C yKa3aHUEeM €IMHUI] U3MEPEHUS.

S5.Ans SJEMEHTOB JJIEKTPUYECKUX CXEeM CIleAyeT TMOJIb30BaThCsl 0003HAUYEHUSAMH,
npuMeHsieMbIMH B yueOHukax no TOD.

6.Kaxxnomy stamy penieHus 3a1a4u HY)KHO JaBaTh MOSACHEHUS.

7.11pu BBIIONHEHUU 3aJlaHUSl HA TUTYILHOM JIHCTE, YKa3aTh (haMUJIMIO, UMs, OTYECTBO,
HOMEp TpYIIbl, BapuaHT. Bapuant BbIOMpaeTcsi CTYIEHTOM IO JIBYM IOCJIEIHUM LH(PpaM
3aueTHOW KHWXKKU. Ecnm nBe mocnennue mudper 6onee 50 (mampumep 62), To Bam HOMep
BapuaHTa OMPEIEAETCs 10 MpaBmiTy: ABe ocienuue nudpsr —50, 1.e. (62-50)=12 (Bapuant 12).

1. METOJJUYECKHUE YKA3AHUWA U IIPUMEPBI PEHIEHW A 3AJIAY



TpexdasHble 1Lenmu NPUMEHSIOTCS B JIIEKTPOIHEPIeTHKE BCIEACTBUE HaMOOJbIIEH
HSKOHOMHYHOCTH M TEXHHYECKOTO COBEpIICHCTBAa. VCTOUHMKAMHU 3JIEKTPHUUYECKONW JHEPruM B
TaKMUX LEMSAX ABISAIOTCSA TpeX(a3Hble JEKTPOMEXaHUUECKHUE TeHEPATOPhl, COCTOSIINE KaK Obl U3
TPEX CaMOCTOATENBHBIX T'C€HEPaTOpOB, Pa3MELICHHBIX B OAHOM Kopiyce. OHU TeHEPHPYIOT
CHUHYCOMIAJIbHBIE HAIPSHKEHUsI OJUHAKOBOM aMILUTUTY/bI, CABUHYTHIE MO OTHOLIECHHUIO K JIPYT K
apyry no ¢asze Ha 120 snekTpudeckux rpaaycoB. Mcxons U3 3TOro, reHepaTopbl Ha3bIBAIOTCS
dazamu, 0OMOTKH — (ha3HBIMA OOMOTKaMHU.

“Hayana” 00OMOTOK 0ObIYHO 0003HAYAIOTCS MEPBBIMU OyKBaMH JIATHHCKOTO ajdaBuTa A,
B, n C, a “konnpr” — mocnenuumu OykBamu X, Y u Z. Ilopsinok, B kotropom DJIC dazHbIx
OOMOTOK MpPOXOAAT uYepe3 OAMHAKOBBIE 3HAYCHMs, HalpUMEp, 4Yepe3 IOJIOKUTEIbHBIC
MaKCHMYyMBbl, Ha3bIBAIOT MOPSAIKOM depenoBaHus (a3. ['eHepaTop Ha3bIBaE€TCS CUMMETPUYHBIM,
ecnu Bce DJIC paBHBI 10 BeTUYMHE M CABUHYTHI OTHOCHUTENIBHO IPYT ApYyra Ha OJUH U TOT K€
yroia. O6sryHo oxany u3 3Tux IJC o603HavaroT kak D/IC da3zsr 4, Torma orcraromryro IJC-3C
¢assl B, a onepexaronryro Ha 120°-3/1C-da3sr C.

Ha pwuc.1.1. mpuBenena BekTopHas W BomHOBas mauarpammbl DJIC  TpexdazHoro
re’eparopa.

120°%

)
Ec(Uc) E,(U,)
a) 0) !
Puc.1.1. Inarpammer DJ1C TpexdazHoro reneparopa: a — BEKTOpHasi, 0 — BOJTHOBas

ITon Tpex(da3Hoil Lempl0 MOHUMAIOT COBOKYMHOCTH Tpexdaznoir I/C, TpexdazHoi
Harpy3ku ¥ COEIUHMTENbHBIX MPOBOAOB. OTAeNbHas 4acTh MHOTO(a3sHONW CHCTEMBI MOJy4YHIia
Ha3BaHue (a3pl (MHOTAA TojJ (a30l MOHMMAIOT YYAaCTOK Tpex(a3zHOW IeNHu C OJMHAKOBBIM
TOKOM, HO 3TO HE SIBJIA€TCSI 00OOIIEHHBIM MOHATHEM). HamOousbliee npuMeHEeHHE MOTYy4HiIH
COCMHEHUE B 3BE3Ay C HYJIEBBIM IPOBOJOM, O€3 HYJIEBOrO MPOBOAA M TPEYrOIbHHUK.
PaccmoTpum nmonpobHee cxeMy coemnHeHneM 3Be3aa (puc.1.2., puc.1.3..).

CymiecTByeT 1Ba THUIAa COSAMHEHHUS OOMOTOK I'eHepaTropa W 3eMeHTOB (Z ,, Z,, Z.)

NPUEMHHUKOB 3BE3JI0W M TpeyroibHUKOM. llpu coenuHeHMH 3Be370H  «KOHIBI» OOMOTOK
reHepaTopa U MPUEMHHKA COSAUHSIOT B oAHYy. OOmas Touka coeAMHEHUsI 0OMOTOK reHepaTopa
[oJlyunsa Ha3BaHME HyseBass Touka reHeparopa (0), a Uil NpuUEeMHUKa - HyJeBas TOYKa
npuemHuka (0'), a MpoOBOJ COEOUHSIONINN TaKhe€ TOYKH T€HEpaTopa W HArpy3KH, Ha3bIBAIOT
HEUTpaIbHBIM WM HYJIEBBIM MPOBOAOM. OCTallbHBIE MPOBOJA COCIUHSIONINE OOMOTKHU
reHepaTopa ¢ MIPUEMHUKOM Ha3bIBAIOT JTUHEHHBIMU.

I[Ipy CUMMETPHUYHOM TEHEPAaTOPE MEKIY JUHCHHBIMM M (a3HBIMU HANPSHKECHUSIMH CBS3b
BBIpAXXacTCsA CICAYIOIMUMU COOTHOIICHUSAMMU:

U, U, =U s \3e™;
U, -

UAB
UBC Uc :UB'\/gejw;



U =U, ~U, =Uec-\3e"™"

o —

1,

Puc.1.2. Tpex¢aznas cucrema «reHepaTop-Harpy3Ka», COeAMHEHHBIN 3B€3/10M C HYJIEBBIM
IIPOBOZOM

Puc.1.3. Tpexdasnas cucrema «reHepaTop-Harpy3Ka», COeIMHEHHBIN 3Be3/101 63 HYJIeBOro
MpoBOJIa

Tpexda3zHast 1enb cunTaeTcss CHMMETPUYHOM, €CIIM MOYJIU F€HEPATOPHBIX HaIPSKEHUH
OJIMHAKOBHI U CABUHYTHI 10 (haze Ha 120°, a B KauecTBE MPUEMHUKOB HUCIOIb3YIOT OMHAKOBBIC

COIIPOTHUBIIEHUS (B KOMIUIEKCHOH ¢opme Z , =Z, = Z.), U3 puc.1.2. u puc.1.3. cuenyer, uto
JUTSL CXEMBI COSMHEHUS 3B€3/1a B CHMMETPHUYHOM PEXKUME PAOOTHI IMHEHHBIH TOK JOJKEH OBITH
paBeH (a3HOMY TOKY TIeHeparopa WJIM TPUEMHHUKA, a JUHEHHOE HAIpPsHKEHHE T0 MOJIYIIO
B/3 pa3 Oosbmie GazHOTrO HANPSDKEHUS. DTH COOTHOIICHUS SBISIOTCS 0Aa30BBIMH H IIHPOKO
UCTIONB3YIOTCS B pacyeTax.



Puc.1.4. [Ipumep coennHeHUs: MPUEMHUKA B TPEYTOJIbHUK

Tpexda3Hble Lenu XapakTepu3ylOTCsI CHMMETPUYHBIM U HECUMMETPUYHBIMU PEKUMAMU
pabotbl Ecnu cuMMeTpUUHBIN TeHepaTop NMUTAeT CUMMETPUYHYI0 HArpy3Ky, TO TpexdaszHas
nenb paboTaeT B CUMMETPUYHOM peXUMe. ACHMMETPUYHBIH pEXUM  OOYCIIOBIECH
HEpaBHOMEpHON Harpy3kod (a3 mnpueMHHKA, HECHMMETpUEH HamnpsHKeHUH TpexdazHoro
reHepaTopa Wiu COYeTaHUEM TUX (PAKTOPOB.

I. B tpexcdasnoii menu ¢ HyJaeBbIM mpoBojgoM (puc.l.2.), ecim npeHedpeub co-
NPOTHUBJICHHEM HYJIEBOTO M JIMHEHHBIX MPOBOJOB, HANpsDKeHUs Ha ¢a3ax TeHeparopa u
IPUEMHHKA OKa3bIBAIOTCA OJUHAKOBBIMU. [109TOMY TOK Kax10il (ha3bl 3aBUCUT OT HAIPSKEHUS
9TON (ha3bl reHepaTopa U CONPOTHBIECHUS (a3bl, a TOK B HYJIEBOM IPOBOJE SIBJIAETCS CyMMOMU
(ba3HBIX TOKOB T.€. /I TAKOU 1T MOYKHO 3aIUCaTh:

U
I —U Y, =—4;
z,
: U
i,=U, v,=—£,
B B B ZB
U
I —U Y. =—=;
ZC
I,=1,+I,+I

B cummerpuuHOii TpexgasHon cucreme, kormal , =0. ¢dasHble HaUpsHKCHUS

reHepaTopa U MPUEMHUKA CTAaHOBATCS OJIMHAKOBBIMH. B 11000M citydae reomeTpudeckas cymma
(da3HBIX TOKOB J0KHA OBITH paBHA HYJIIO, T.€.
I,+1,+1.=0.

II. B tpexdasnoii menu O6e3 HymneBoro mpoBonaa (puc.l.3.) HampspkeHHss Ha (a3zax
reHepaTopa U MPUEMHHKA B OOIIEM Cliydae HEOJWHAKOBBI, TaK KaK BO3HUKAET HAIPSHKCHHE

cmernenns neiirpam U, :
U,Y,+U,Y, +U.Y,
Y, +Y,+Y,
e U,, U,, U, - hasHble HANPSOKEHUS T€HEPATOPA;

Upo =

Y,, Y,, Y - COOTBETCTBYIOLIUE IPOBOAUMOCTH (ha3 IPUEMHHUKA.
Tor;[a (basﬂble HAINpPKEHUS M TOKM IPUEMHAKA ONPEENSIOTCSA 110 bopmynam:
U U Uo‘o’ U U Uoo’ UC_UC Uo'o’
. | . o1 . o1 . .
1,=U, —:; I,=U,-—; [.=U.-—; I, =U,-
A a B Z C Z N N

8 c

Z, Ly Zc

RS
Zy

III. B Ttpexda3Hoil 1menu COCIUHEHHUs] TPUEMHHKOB B TPEYrOJbHUK JIMHEHWHBIE
HANPSDKCHNS TEHEPaTOpa PaBHbI (ba3HbIM HaIpsOKEHUSM Harpy3Ku.

U Uaﬁ’ UBC Uﬁc’ UCA = Uca



1 . — U e j = Uy
as 6c ca ‘
Zag Zec an
CormacHo mepBoMy 3akoHy Kupxroda mmst y31moB a, 6 U ¢, TUHEHHBIE TOKH MOYKHO
ONPEAETUTD U3 COOTHOLLICHUI:

I,=1,-1,1,=1I,-1

ca; ae;IC:Ica_Iec'

TPEX®A3HBIE LEITA

2. Pacuer Tpex¢a3HbIxX nenei Npu coeHHEHUH NIPHEMHHKOB YeThIPEeXNPOBOAHOM
3Be3/101 (3Be3/10ii ¢ HEHTPAJIbHBIM MPOBOIOM).

Mp1 6ynem paccMaTpuBaTh TOJNBKO IPUEMHHKH, TOAKIIOYEHHbIE K CAMMETPUYHOMY
Tpex(dazHOMY UCTOYHHUKY MUTAaHUS (TEHEPaTopy).
CUMMETpHUYHBIM Ha3bIBACTCS TaKOW Tpex(ha3HbI TeHEPATOP, B KOTOPOM JICUCTBYIOT TPH
O/1C ¢ oquHAKOBBIMH YaCTOTAMU M aMILTUTYIaMH, CIBUHYTHIE 1O ()a3e OTHOCUTEILHO IPYT
npyra Ha yroi 120°.
Ilepeo pacuemom HeobX00UMO K UCXOOHOU cxeme dobasumv coomseemcmayiouee IC
mpexgasnoeo 2cenepamopa.
ITopsimok pacuera
2.1. 3anmucarh cuctemy Tpex (pa3HBIX CHMMETPHUYHBIX HAMPSKCHUM.
2.2.3anucaTh conpoTuBIeHue Ga3 B KOMIUIEKCHOH (opme.
2.3.I1o 3akony Oma onpeneauTh TOKU B (pa3ax.
2.4.T1o I 3axony Kupxroda BEIYUCINTH TOK B HEUTPATIHHOM (HYJIEBOM) IPOBOJIE.
2.5.PaccunTaTh MOIIIHOCTH BCEH LETH U KaXXI0H (ha3bl OTACIBHO.
2.6.ITocTpouTs B MacmiTabe BEKTOPHBIC AMArPAMMbI TOKOB U HATIPSDKEHUH.

[Tpumepl. K TpexdasHomy  HCTOYHMKY C  JHMHEHHBIM  HalpsDKEHHEM
Un =380B noakIt0YeH HECUMMETPHUYHBIA Tpexda3Hblii npueMHHUK (puc.2.1.). AKTHUBHbBIE H
pEaKTHBHBIE COMPOTUBICHUS (Da3 MPHUEMHUKA COOTBETCTBEHHO paBHBL: Ra =190m, Reé =80m,
Rc=240m, X6=60m, Xc=180m. ConpoTUBIECHUSIMHU TPOBOJOB MOXKHO TpPEHEOpPEYD.
Onpenenuts TOKK B (azax MPUEMHHKA, TOK B HEUTPAJILHOM MPOBOJIE, MOITHOCTH KaxXI0H (a3bl
u Bcell nenu. [locTpouTh BEKTOpHBIE JUarpaMMbl TOKOB U HaIIPSKEHUH.

A "

la

I:|Ra

In
N Rs

. Xe NR . Xo

Ic Re -
C
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B

Puc.2.1.
Tak moTpeOUTENh COCIMMHEH YETBIPEXIPOBOJHOM 3BE3/I0H, TO CHUCTEMBI (ha3HBIX H

JTUHEHHBIX HANpPsDKEHUH MCTOYHHMKA U TOoTpedutens coBnamawTt, Un = \/gUgb , ClIeIOoBaTeNIbHO,
Un 380
Ud) = — = —
V3B
[Tycte BexkTOp HampspkeHHs ¢da3bl A COBMAAAET C TMOJIOKHUTEIHHBIM HAIMPSHKEHUEM OCH
JEMCTBUTENBbHBIX uncen (puc.2.2.), Toraa

Ua=Ug e’ =220-¢'" =220B=U,,,

=220B.



Us=Ua-e'™ =220-¢" B= Ugy»
Uc=Us-e =220-¢7"% e 222072 =220-¢/"* B=U, .

+1
Ua
+J ) .
Uc Us
Puc.2.2.

Kommiekcsl conpoTuBienuit ¢gas:
Za=Ra=190m=19-¢"" Om;
Ze=Rse+ jX6=8+ j6=10-¢""" Om ;

Zc=Rc— jXc=24-j18=30- o080
Toxu B (pazax mpuemMHHKa ompeesseM mo 3akony Oma:

0 ol .

ja=la_220¢" 1580 11584
Za 19-¢’°

" e o

Iez%z%ﬂle‘mw =-20,23— j8,64A;
46 e

. ] . o120 . .

ic= % - Lﬁwn =733/ = 674+ j2.88A.
Ze 30-e777

ITo nepBomy 3akony Kupxroga

In=la+1Ie+Ic=1158-2023— j8,64—6,74+ j2,88 =—15,39— j5,76 =10,43-¢ /% A
MouHoCTb, oTpedasieMast Harpy3Kkoi

Sa=Ua-1"a=220-11,58 =2547,6BA;

Se=Us 1'6=220-¢7" .20/ =4840.¢/*" =3872+ j2904BA ;
Sc=Uc-I"'c=220-¢" 7337/ =1612,6-¢ " =1290+ j967,6BA ;

S =Sa+ Se+ Sc=2547,6+3872+ j2904 +1290 — j967,6 =7709,6 + j1936,4.
BekTopHble AMarpaMMbl TOKOB U HAalIPsKEHUH IPUBEIEHBI HA puc.2.3.

+1] . 54

508
P25
+j . Uc . UG
Uca le Usc
1:\%18
a,,’ .
W]c
Puc.2.3.



3. Pacuer TpexdazHbIX mNOoTpedHMTENEll NPH COeJUHEHHMH NPEeeMHHKA TPeXIPOBOIHOM
3Be3/10i 0e3 HelTPaJbLHOr0 NPOBO/A

CucreMbl (a3HbIX W JHHEWHBIX HAIMPSHKCHWN WCTOYHUKA (TeHepaTopa) W HArPy3KH B ITOM
cllydae HE COBMAJArOT. MeXay HEUTPaTbHBIMH TOUYKAMH MCTOYHUKA M IMOTPEOUTEINST BO3HUKACT
HaANPSDKEHUE, KOTOPOE HA3bIBACTCS HAMPSDKEHUEM CMEIICHUS HEHTpau.

Ilepeo pacuemom HeobXx00umo K uUcxooHol cxeme dobasums coomeemcmeyrouee I/[C
mpexghaznoco 2eHepamopa.

3.1.3anucath cuctemy (pa3HbIX HAIPSHKEHUH HCTOUHUKA.

3.2.CompotuBiieHns ¢a3 MpeACTaBUTh B KOMIUIEKCHOW (popMe M BBIYUCIUTH MPOBOJIUMOCTH
das.

3.3.PaccunTaTh HanpsKEHUE CMEIICHUS HEUTpaJI.

3.4.0npenenuTs HanpsHKeHUs (a3 moTpeOUTEIs.

3.5.11o 3akony Oma HaiiTu dha3HbIe TOKH Harpy3KH.

3.6.IlocTpouTh CEKTOPHBIE AMATPAMMBI TOKOB U HaIPSKEHUH.

[Ipumep 2. K tpexmpoBomHOlN Tpexda3zHOW ceTh ¢ JUHEHHBIM HampsbkeHuem Uz =220B
MOAKJIIOYEH MPUEMHHK, (Pa3bl KOTOPOro coeauHeHbl 3Be3nou (puc. 3.1). Conmporusienus das:
Za=100m, Zc=—-j100m, Zs=5+ j8,660m. Onpenenutrb TOKH B BeTBsIX. I[locTpouTh
COBMEIILIEHHbIE BEKTOPHBIE AUArPAMMbI TOKOB U HapsKEHUH.

A la
N
c 6
Ic
B j6

Puc. 3.1.
dazHble HATPSHKEHHUS HCTOYHMKA 00pa3yloT CHMMETPHUYHYIO CHCTEMY C

Uqb:lf%/gzﬂ%/g:lzm;

Ua=Ug- e’ =127-¢'" =127B;
Us=Ug-¢ =127-¢7% =—635- j110B;

Uc=Ugp-e" =127-¢" =-635+ j110B.
KomruiekcHbie mpoBoAUMOCTH (ha3 HArpy3KH:

va=— =1 —o1cu:
Za 10
1 1 1 6o .
X@ e - = — 0,1 - e J = 0,05 - ]0,0866CM 5
Ze 5+ j8,66 10.-¢/%
Yc =L :;' = j01-¢* Cm.
Zc —j10

Hanpspkenue cMmeleHus HeuTpaiu:



UaYa+UsYe+UcYc 127-¢° -01-¢’" +127-¢7"" -01-e7/ +127 ¢/ -0,1- ¢’

Ya+Ys+Yc

0,1+0,05- j0,0866 + jO,1

=84,33- ¢! = 76,49 — j35,51B

@da3Hble HAIIPSKEHUS IPUEMHUKA:

Ua=U,-U, =127-(-76,49 — j3551) = 203,49 + j35,51 = 206,56 -¢’*’ B

Us=U, U, =(-63,5- jl110)— (76,49 — j35,51)=12,99 — j74,49 =75,61-¢ /" B;
Uc=U,-U, =(-63,5+ jl110) - (=76,49 — j35,51) =12,99 + j145,51=146,09-¢’**’ B .

da3HbIe TOKA U TOKH B TUHUIX OIMPCACIIACM I10 3aKOHY Owma:

Ia
Za 10
. Us _7561-¢7%"
Ie6=—=——""—""—
Zs 10-¢/%°
. Uc 146,097
Je="=—"T"—"__

Zc 10-e77

_Ua _206,56-¢"

=20,66-¢”"? =20,35+ j3,55A;
=7,56-¢7" = 58— j485A;

=14,61-¢'"™% =—14,55+ j1,3A.

[TpaBHIIBHOCTH pelIeHHsl MPOBEpUM 1O MepBoMy 3akoHy Kupxroda:

la+le+1Ic=0;

20,35+ j3,55-5,8— j4,85-14,55+ j1,3=0.
BekropHnas nuarpamma nzobpakeHa Ha puc. 3.2.

&

Puc.3.2.

4. Pacuer Tpex(asHbIX NOTpedUTe el NPH COCANHEHUH HATPY3KH TPEYT0JIbHHKOM

ITopsinok pacuera

4.1.3anucath cucreMy (a3HBIX HAMPSKEHUN TPHEMHHUKA.

4.2 IlpencTaBUTh CONPOTUBICHUS (a3 B KOMIUIEKCHOH (opme.

4.3.11o 3axony OmMa onpenenuThb (pa3HbIE TOKH.

4.4.1To nepBomMy 3akony Kupxroda paccuuraTh JTUHEHHBIE TOKH.

4.5.B macmrabe mocTpouTh BEKTOPHYIO TUAarpaMMy TOKOB U HANIPSHKEHUM.

Ipumep 3. K tpexdaznomy ucrounuky I/IC c nuneitnsiM Hanpspbkenuem Uz =380B
nojkiaroueH Tpexdasuelii npuemHuKk (puc.4.l) c¢ comporusnenusiMu ¢az  Ras =380m,

X 6c=Xca=380m.

Paccuntars ¢asHple M JMHEHHBIE TOKH. I[IpaBMIIBHOCTH peIIeHUs

MPOBEPUTH, COCTABUB YpaBHEHHE OajlaHCa aKTUBHOM MOIIHOCTH. JlJis ornpeneieHus] aKTUBHOU
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MOIIIHOCTH, BbIpaOaThIBa€MON TI'€HEPaTOPOM, BOCIOIb30BATHCS METOJOM JBYX BaTTMETPOB.
[TocTpouTh COBMEIIEHHYIO BEKTOPHYIO JUarpaMmy HalpsDKEHUH U TOKOB.

A ja a .
1
Xca as
Ras
Ica Xec
c " 6
B Ie Isc
C jC
Puc. 4.1.

[Tpr coenmMHEHUW HATrPY3KH TPEYroJbHUKOM (ha3HbIC W JIMHEWHBIC HANPSDKCHUS PAaBHBI
Mexay coboi, To ectb Ugh =Un =3808

3anumieM CHMMETPUYHYIO CHUCTeMY Tpex(asHbIX HampspkeHui. s ompeneneHHOCTH
MPENIoJIOKUM, YTO HampsbkeHue ¢aszbsl BC coBmagaer ¢ oTpuLaTeNbHBIM HalpaBIE€HUEM OCH
MHUMBIX YHUCEN:

Usc=—jUp=—-j380=380-¢'" B

Tornma

Uag =Usc-e’™ =380-¢7/"" - ¢/ =380-¢" =330+ j190B;
Uca=Usc-e'™ =380-¢7" ./ =380-¢/%'" =380-¢/" =-330+ j190B.
KommuiekcHeie conpoTuBieHus ¢as:

Zas = Raé =190m =380m ;

Zsc=jXec=j38=38-¢'" Om;

Zca =—jXca=—-j38=38-¢7" Om.

OmnpenensiemM ¢Ga3HbIC TOKHU:

U, 380

lae = ~ 33 =10-¢”* =8,66+ jSA;
Zaes

. ] . —j90° . o

Jec = ZBC _ 380 ejgoo — 10'6_‘1180 :—IOA,
Zec 38-¢

. 7 . jlsoo . o . o

Ica = ZC“ =2 S =10 =10-¢7" =-5- j8.60A.
Zeca  38-e”

JluHeitHbIe TOKM HaXOATCS TI0 IEpBOMY 3aKoHY Kupxroda:

I, =las—Ica=8,66+ j5—(-5— j8,66)=13,66+ j13,66=19,32-¢/* A;
I, =lsc—lag=-10—(8,66+ j5)=—18,66— j5=1932-¢7'“ A
I.=lca—lsc=-5- j8,66—(-10)=5—j8,66=10-¢ " A

AKTHUBHaA MOIMHOCTH HArpy3Ku

P=Pas+Psc+Pca;

Pas=1%as-Ras=10"-38 =3800Bm

Pec=Pca=0, Tak kak B 3TUX (a3zax HET aKTUBHBIX COMPOTUBICHUH.

P=Pas=3800Bm
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Cxema u3MepeHust akKTHBHOM MOIIHOCTH 110 METOJy BYX BaTTMETPOB IIPHUBEICHA HA
puc.4.2.

A [ & a
*
Ww;
_O an/
Zas
Zsc
—. c I 8
B W)
c T
Puc.4.2.

AKTHBHas MOIIIHOCTh BCEH IIEMU paBpa CyMMe MOKa3aHU BAaTTMETPOB:

P=P+P;

P =Re[Uac-1,]1=Re[-380 ¢ 19,32 ¢/ 1= Re[-7341,6 - ¢’ 1 =—~7341,6-cos105° = 1900Bm
P,=RelUsc-1,]=Re[380-¢7™ -19,32-¢/ 1= Re[7341,6- ¢’ 1=7341,6-cos 75° = 1900Bm ;

P =P +P,=1900+1900 = 3800Bm .

3agayva pelieHa BepHO.
BektopHbie AuarpaMmbl HanpsHKeHUH U TOKOB M300pakeHs! Ha puc.4.3

+1

&

Ic

on
S
jos]

jcal” lec

—lca Um

j[l fae

+J
j(fC
Is

— fac

Puc.4.3.
[Ipumeuanue. TpeyroabHUK HAMPSHKEHUHA MOYKHO PACIOIOKUTh HA KOMIUIEKCHOM MJIOCKOCTH TO-
apyromy. lIpu 3TOM IOITHOCTBIO M3MEHATCS BCE PAcdeThl M BEKTOpHAs AUarpaMMa TOKOB U

HaIpsHKEHUH OyJeT UMETh JPYTOM BHI.
[Tycte BekTOp HBampsikeHus (a3sl AB coBmagaeT ¢ MOJOKUTENBHBIM HAMPaBICHHEM OCU

NEUCTBUTENBHBIX uHucel. Toraa cucremMa (asHbIX HANPSHKEHUH 3amMIIeTCs CIEIYIOLUIM
obpa3zom:
_ o
U,, =Ug e =380B,
; T -Jj120°0 _ -J120°
Uy =Ug-e =380-¢ B,
U, =Ugb-e“20 B:
U BEKTOpHas Auarpamma OyJeT COOTBETCTBOBATh puc.4.4.
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+1
608 le
'
Zjca .w —lsc

AB

iae

+J
—lacyle

Puc.4.4.

Bo3MmokeH 1 Ipyroil BapuaHT pELLEHUs.
I[Ipumep 4. Tlepenm pacueroMm HEOOXOOUMO K HMCXOIHOM cxeme 1g00aBUTh

coorBercTBytonie JJIC Tpexdaznoro reneparopa (puc.4.5.) H, TyTeM SKBHBAJCHTHBIX
npeoOpa30BaHMii, CBECTH CXEMY K COSTMHEHUIO 3Be31101 (puc.4.6).

EA 4 2) a
712
Ey B Zy b
0 "'@ < S Zi3 [}
Zn
E( C Z? ¢
—@ O s B

e C o Zy ¢ Z
-* -

Ic

Puc. 4.6.

[IpeoOpa3yem MOTYUHBIINICS TPEYTOJbHUK B HOBYIO 3BE3/Y:
ZIZZB 7 = ZIZZB 7 = 223213

Za = v g T s Lo — .
ZIZ +Z13 +Z23 ZIZ +Z13 +Z23 ZIZ +Z13 +Z23
CHO)KI/IB CONMPOTUBJICHUA 3BC3/Ibl, C COOTBCTCTBYIOIIUMHU COIIPOTUBJIICHHUAMU JIMHUNA
(puc.4.6.) nonyumM Z ,, Z, Z v nposoguMmoctu Y , =1/Z,, Y, =1/Z,, Y. =1/Z.

Mertoauka pacyera HECUMMETPUYHOI Tpex(azHOW LEeNH CO CXeMOil coelMHEeHUs 3Be3/1a

MOXET OBITh CBEJICHA K CIIEIYIOLIUM IIpHEMaM:
1) OnpenenstoT HanpsHKEHUE CMELEHUS HEUTpanu
_UY, +UY, +U Y,

U,=Ugy,= :
MU0 Y 4Y 4+Y +Y,

13



rae U,,U,, U, - hazHble HaNpsKEHUS TEHEPATOPA;

Y .Y .Y -npoBoguMocTH (a3 U HEHTpaabHOTO MPOBOA.

2) BeIuncnsIoT HanpspKeHus na ¢a3ax mpueMHHUKa

u,=Uu,-U,; U, =U,-U,; U, =U.-U,.

3) OnpenensitoT TOKU B (pa3zax ¥ HEUTpaTbHOM IPOBOJIE 1O 3aKkoHy Oma

IA :Ua Ya’ IB :U6’ }Iu’ IC :Uc Yc’

I,=Uy - Yysumuly,=1,+1,+1.

Ecnu nmpueMHUK coelMHEH, HO CXeMe 3Be3/a 0€3 HyJlIeBOro MpoBOJia U U3BECTHBI TOJIBKO
AuHelHble HanpsbkeHus reveparopa U ,,,U ., U, , TO pacueT (pa3HbIX HaNpsKeHUH IPUEMHUKA
ynoOHee onpeAensaTh no Gpopmyiam
Uy Y, -Ugy Y,

Y, +Y +Y,

U :UAB’YL-_UAB’Ya
b Y, +Y +Y
— UCA Yc _UBC ’Ys

Y, +Y +Y,

B sToM ciyuyae reomerpuueckasi cymma (pa3HbIX TOKOB
I, +1,+1.=0

a

c
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