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Mbl BUAMM, YTO JIMHEMHbLIE HAMPSHKEHUS TakXke 00pa3yloT CUMMETPUYHYKO TPEX/TyYEBYHO
3B€37y, NMOBEPHYTYH OTHOCUTENLHO 3Be3Abl (da3HbIX HanpshkeHur Ha yron 30 © npoTus

YaCcoBOW CTPENKM.
[ANns HaxoXAeHWs1 COOTHOLLEHNUS MEXAY MOAYNSIMU JIMHEMHBbIX U (a3HbIX Hanpsike-
HUI paccMoTpuM Tynoyroanbm TpeyronbHuK C yrnom 120° npu BepluMHe, 06pa30BaHHbIN

BEKTOpaMu UA, (- U ) n U,,. Onyctum nepneHanKynsp u3 BepLUMHbI TYNoro yrna 3Toro
U
TPEeYrosibHMKa Ha NPOTUBOMOMIOXHYIO CTOPOHY M HaWaeM, uTo —2£ 2 = U, cos30°. Cnenosa-

TeNbHO,
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U, =~30,. (5)

TakuMm o06pa3oM, B Tpexda3HoM CcuUCTeMe, COEAMHEHHOW 3Be3A0W, NNHENHble
Hanpsi>xeHust 6onblue a3HbiX B V3 pa3a. Hanpumep, ecnn nMHENHoe Hanpsi)XeHue paBHO
220 B, T0 pasHoe byaeT B NE) pa3a MeHblue K paBHO 127 B. Ecnu xe dasHoe Hanpsxe-

Hue paBHO 220 B, TO NMHenHoe 6yaeT B NG pa3a 6onblwe — 380 B. B YkpanHe n B 605b-
LUMHCTBE ApYruX CTpaH Hanpskenuns 127, 220 n 380 B npuHATLI CTaHAAPTHBIMKU AN NpU-
€MHUKOB HW3KOro HanpsikeHus. MNpu coeaMHeHUn 3BE340W C HYNEBLIM MPOBOAOM Cylue-
CTBYIOT ABE CUCTEMbI HanpsbkeHnn — 220/127 B n 380/220 B. Hannume aByx HanpsixxeHun
(nMHenHOro n asHoro) ABNSIETCA AOCTOMHCTBOM YETbIPEXNPOBOAHOM JIMHUMN.

Ecnv npv coeanMHeHWM 3Be340M C HYNEBLIM NPOBOAOM Harpy3ka CTaHOBUTCSI HEpaB-
HOMEpPHOW, TO cooTHoweHue (5) MOXHO cuMTaTb MpaKTUYECKU cnpaseanvebiM. Cneayet
TONbKO MOMHUTb, YTO B 3TOM C/ly4ae B HY/IEBOM MPOBOAE MOABMASETCA TOK. TO MNPUBOAMUT
K He3HauMTeNIbHOMY MaAeHUI0 HanpsXXeHWs Ha Hy/1IEBOM MPOBOAE, KOTOPbIM OBbIYHO MOX-
HO MpeHebpeyb. [M03TOMY MOXHO CUMTaTb, UTO MEXAY HYNIEBOM TOUKOM FreHepaTopa U Hy-
NEBON TOYKOW MPUEMHMKA Pa3HOCTb NMOTEHLUMANOB OTCYTCTBYET.

CoeanHeHWe 3Be340M 6e3 HYNIEBOro NPoBOAA NMPUMEHSIIOT NPY MOAKIYEHNN 06MO-
TOK TpexdasHblX ABUraTenemn, C Hy1eBbIM NPOBOAOM — MPU 3NEKTPUDMKALNM XUNbIX O0-
MOB. B nocnegHem cnyyae oH Heo06xoauM, MOCKOMbKY B XUIOM AOME NPaKTUYeCKn HeBO3-
MOXKHO A06UTbCA CMMMETpUM Harpy3ok. Npu 3ToM K foMaM noABOAAT Tpu asbl U Hyne-
BOW MPOBOA, @ BHYTPY KaXXA0ro AoMa CTPEMSATCS NPUMEPHO OAMHAKOBO 3arpy3uTb KaXayto
n3 a3, uTobbl 0bLas Harpy3ka bbina 6onee nnnm MeHee CMMMETpPUYHON. K Kaxaow KBap-
TMpe NOABOAST HYNEBON NpoBoA M oaHYy U3 da3. YCTaHOBKa NpeaoXpaHUTENENn B HyIEBOM
NpoBOAE Ha pacnpeaenuTenbHbIX WUTax KaTeropMyecky 3anpelleHa, Tak Kak npu nepero-
paHUK (pasHble HaMpPsSXXeHUs MOryT CTaTb HEPaBHbLIMW, YTO MPUBOAMUT K MPEBLILUEHUIO HO-
MWHANIbHOMO HarpsXeHUs B HEKOTOPbIX (Pa3ax M BbIXOAY M3 CTPOS OCBETUTENbHLIX U Obl-
TOBbIX NPMHOpPOB.
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CoeauHeHue 3Be340M1

OTaenbHble da3bl TpexdasHON CUCTEMBI NMPUHSATO 0603HaYaTh AaTUHCKUMK ByKBaMK
A, B n C. OTumMn xe bykBamu 0603HayatoT Havana obMOToK reHepatopa. KoHubl 06MOTOK
o603HauatoT 6ykBammn X, Y n Z.

YCNoBMMCSl, YTO MOSIOXUTENBHO HaMpaBNEHHbLIN TOK BbIXOAWUT M3 OOMOTKM reHepa-
TOpa Yepes3 ee Ha4yano u BXOAUT B Hee uvepes ee KoHel (cM. puc. 1). Ecnm Bce KoHUbI 06-
MOTOK reHepaTopa CoeauMHUTb B oAHOM Touke O, a K UX HayanaMm npucoeamHUTb MpPOBO-
Aa, naywme K NpueMHMKaM 31eKTpUYeckor sHeprmn (Y KOTOPbIX KOHLbl TaKKe COEAMHEHBI
B 06wwewn Touke O'), TO Mbl MONTYYNM CcoeanHeHue 3Be3a0u (puc. 3).
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Puc. 3. YeTbipéxnpoBoaHas TpéxdasHas
CXeMa COeaAVHEHUS 3BE30M

Puc. 4. BeKkTopHasa gvarpaMMa TOKOB

Mbl BUAUM, UYTO KOHTYPbI, MO KOTOPbLIM 3aMbIKalOTCS (ha3Hble TOKW, NMpU TakoM CO-
€ANHEHUN HE U3MEHSATCS Mo CpaBHeHUIO ¢ puc. 1. CneaoBaTenbHO, No 0bLweMy 06paTHOMY
nposoay 6yaeT NpoTekaTb TOK, paBHbIA CyMMe TOKOB Tpex (has:

Iy=I,+1,+1, (2)

Ecnn Bce Tpu a3kl UMEKT OAMHAKOBbIE HArpy3ku, TO pasHble Toku 6yayT paBHbl
no MoAyNK, OTANYaACk Apyr oT gpyra no ¢ase Ha 120°:

I,=1_sinot
I, =1 sin(ot -120°) (3)
I. =1I_sin(at —240°)

[ns Toro ytobbl HAWTK 3HadyeHue Toka B nposoae OO', HYXHO CnoXxuTb Tokn (3).
Ho HaMHOro npolle 3TO MOXHO CAENaTb C MOMOLLLD BEKTOPHOW AuarpamMmbl (puc. 4). B
pe3ynbTaTe Mbl MNOMYYMM, YTO NPU CUMMETPUYHON Harpy3ke TOK B 06LLEM NPOBOAE paBeH
Hynto, noaToMy npoeog OO' Ha3blBAaeTCA Hy/1€BbIM. TOUKA COEANHEHUS KOHLOB 06MOTOK
reHepaTopa WM KOHLIOB Harpy30K Ha3blBaeTCcs Hys1eB0#. MpoBoaa, COeAVHSAIOWME Haua-
na 0bMOTOK reHepaTopa C MPUEMHUKAMMU 3MEKTPO3HEPIUWN, Ha3bIBAOTC JIMHEHHBIMH.
Cuctema TpexdasHoro Toka C Hy/NieBbIM NPOBOAOM Ha3bIBAETCSH YEThHIPEXTTPOBOAHOH.

B uensix Tpexda3Horo Toka BHE 3aBUCMMOCTM OT Cnocoba COEAVHEHUS pasniMyatoT
1Ba TUNA HaNPAXeHUA — NMHenHble U, 1 dasHble Uy — 1 ABa TMNa TOKOB — SIMHENHbIE

I. v dasHble [ . HanpsxeHne mexay [BYMs NMHENHLIMW MPOBOAAMMU HA3bIBAETCA /-

HEVHBIM, @ MEXAY JIMHENHBIM U HYNEBLIM NMPOBOAOM — @a3HbiM. TOKM, MPOTEKawLWme B
NMHEVHbIX NPOBOAAX, Ha3bIBAIOTCS /IMHEVHBIMY, @ B HArpy3kax a3 — @asHbiMu.

Ha nepBblii B3rnsi4 MOXKET NOKa3aTbCsl, YTO NMOCKOJIbKY B HYJIEBOM MPOBOAE TOK pa-
BEH HY/0, TO 3TOT NPOBOA MOXHO COBCEM YbpaTb, OCTAaBMB TOSIbKO TPU IMHENHBIX NMPOBO-
aa. OgHako 3TO He BCeraa BO3MOXHO. B ciiyyae HECMMMETPUYHOW Harpysku OTCYTCTBUE
HYN€BOro NpoBoAa NPMBEAET K nepepacnpeaeneHnto dasHbiX HanpsKeHUN, B pe3ynbTaTte
Yero HeKOTOPbIE M3 HUX CTaHYT BbilE HOMWHaNbHOroO (YTO HEAOMYCTMMO), @ HEKOTOpbIE —
Hxe. Ecnmn e npn HECUMMETPUYHON Harpyske BKIHOYMTb HYNEBOM MpoBOA, TO BCe (as-
Hble HanpskeHWs 6yayT paBHbI HOMWHANILHOMY, @ MO HY/IEBOMY NMpOBOAY b6yAeT NpoTekaTb
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B uensix Tpexda3Horo Toka BHE 3aBUCMMOCTM OT Cnocoba COEAVHEHUS pasniMyatoT
[1BA TMNa HaNPsXXeHW — NnHenHble U, n dasHble Ug — 1 ABa TMNa TOKOB — SIMHENHbIE

I. v dasHble [ . HanpsxeHne mexay [BYMs NMHENHLIMW MPOBOAAMMU HA3bIBAETCA /-

HEVHBIM, @ MEXAY JIMHENHBIM U HYNEBLIM NMPOBOAOM — @a3HbiM. TOKM, MPOTEKawLWme B
NTMHENHbIX NPOBOAAX, HA3bIBAKOTCS J/IMHEVIHBIMY, @ B HArpy3Kkax a3 — @aszHbIMH.

Ha nepBblii B3rnsi4 MOXKET NOKa3aTbCsl, YTO NMOCKOJIbKY B HYJIEBOM MPOBOAE TOK pa-
BEH HY/0, TO 3TOT NPOBOA MOXHO COBCEM YbpaTb, OCTAaBMB TOSIbKO TPU IMHENHBIX NMPOBO-
Aa. OgHako 3TO He BCerga BO3MOXHO. B ciyyae HECMMMETPUYUHOWM Harpysku OTCyTCTBUE
HYN€BOro NpoBoAa NPMBEAET K nepepacnpeaeneHnto dasHbiX HanpsKeHUN, B pe3ynbTaTte
Yero HeKOTOPbIE U3 HUX CTaHYT Bbille HOMUHANbLHOrO (YTO HEAOMYCTUMO), @ HEKOTOpbIE —
Hxe. Ecnmn e npn HECUMMETPUYHON Harpyske BKIHOYMTb HYNEBOM MpoBOA, TO BCe (as-
Hble HanpskeHWs 6yayT paBHbI HOMWHANILHOMY, @ MO HY/IEBOMY NMpOBOAY b6yAeT NpoTekaTb




image4.png
HeKOTOpbIN TOK. B 3TOM nerko ybeanTbCs C MOMOLLLIO BEKTOPHBLIX Anarpamm. Cneaosa-
TeNbHO, B LEnsX C CUMMETPUYHBIMW Harpy3kamu HyneBOM MPOBOJ He HyXXeH. TakoBbIMU
ABNSIOTCS, Hanpumep, anekTpoasuratenu. OaHako HanuumMe HyneBoro nposoaa obecne-
UYMBAET PAaBEHCTBO (ha3HbIX HAMNPSXXEHUIN NPY HECUMMETPUYHOW Harpy3ke.

B npanbHenweM Aanst 0603HaYeHUS NIMHEWHBIX Hanps>kKeHun 6yaemM Monb30BaThbCs
ABOMHBIMW MHAEKCAMK, @ (pa3HbIX — oAMHapHbIMK (puc. 5).

UCA
Puc. 5. ®asHble 1 IMHENHbIE HAaNPSHKEHUS U Puc. 6. BekTopHas anarpamMma asHbix
TOKWU B COEAMHEHUN 3BE340M N NTMHENHBIX HaMNpPsHXKEHUA

Mpn coeanHeHnM 3BE3A0M NMHENHBIN TOK coBnagaeT ¢ asHbiM, T. e. 1, = I,. Kak

BWAHO M3 pUC. 5, NMHENHbIE HAMPSXKEHUSI MPU COEAMHEHMWN 3BE340M SIBNSIOTCS BEKTOPHbI-
MW Pa3HOCTSIMM COOTBETCTBYIOLMX (Da3HbIX HAMPSXKEHWM:

UAB :UA_UB;
UBC :UB _Uc; (4)
a ~Ye Yy

[MOCTPOMM BEKTOPHYIO AMarpamMy JIMHEWHBLIX M (ha3HbIX HanpsiXXeHW Npu coeanHe-
HuK 3Be3gom (puc. 6).

CHayana MoCTpOMM Tpu BeKTOpa (asHbix Hanpsbkenwii: U,, U, n U., pacnono-
XXEHHble OTHOCUTENbHO ApYyr Apyra nog yrnioM 120°, a 3ateM, nonb3ysacb COOTHOLEHNAMN
(4), - BEKTOPbI NIMHENHbIX HanpsKeHWWA. [ns NOCTPOEHUst BEKTOpPA SIMHEMHOrO Hampsike-
Hus U,, HyXHO n3 BexTopa U, BbluecTb BekTop U,, T. €. npubasuTb K BekTopy U, Bek-

T0p (-U, ). TakuMm xe CrocoBOM CTPOSTCAA W OCTa/bHbIE BEKTOPbI JIMHENHBIX HAMPSHKEHWIA

Mbl BUAMM, YTO JIMHEMHbLIE HAMPSHKEHUS TakXke 00pa3yloT CUMMETPUYHYKO TPEX/TyYEBYHO
3B€37y, NMOBEPHYTYH OTHOCUTENLHO 3Be3Abl (da3HbIX HanpshkeHur Ha yron 30 © npoTus
YacoBOW CTPENKM.

[ANns HaxoXAeHWs1 COOTHOLLEHNUS MEXAY MOAYNSIMU JIMHEMHBbIX U (a3HbIX Hanpsike-
HWMMN PaCcCMOTPUM TYMOYrOfibHbIA TPEYronbHWK C yrinoM 120° npu BeplmHe, 06pa3oBaHHbIN

sektopamun U,, (-U,) n U,,. OnyCTMM NepneHamKynap u3 BepLMHbI Tynoro yria 3Toro
! UAB o
TpeyrosibHMKa Ha NPOTMBOMOMOXHYIO CTOPOHY U HauaeM, YTo — = U, cos30°. Cneposa-

TeNbHO,
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CHayana noctpouM Tpu BeKTOpa (asHbIX Hanpsxkenwwd: U,, U, v U., pacnono-

XXEHHble OTHOCUTENLHO ApYr Apyra nog yrnom 120°, a 3ateM, NoAb3ysACb COOTHOLIEHUSIMU
(4), - BEKTOPbI NIMHENHbIX HanpsKeHWWA. [ns NOCTPOEHUst BEKTOpPA SIMHEMHOrO Hampsike-

HUs U,; HYXHO 13 BekTopa U, BblueCTb BeKTop U,, T. €. npubasuTb K BeKTOpy U, BEK-
Top (- UB). TaknM e CcnocoboM CTPOSTCS M OCTaSlbHbIE BEKTOPbI JIMHENHBIX HAMPSXKEHWA.




