[image: image1.png]Pasgen 2. TpéxcasHbie aneKTprUYecKue uenm.

Tema: CoeguHeHne o6MOTOK U reHepaTopoB noTpebutenen “ase3pon”.

1. Tpexcbasnasn cuctema. [MpuHLMN nonyveHun TpéxdasHoin DAC. Tpéxdasnan
uenb.

2. CoepvHeHe 0GMOTOK TpEXasHbIX FTeHepaTopoB “38e3foi”. ®asHbie v
NUHERHbBIE HANPSHKEeHUS

3. CoeauHeHne NpUEMHNKOB aHepriu “3se3foit”. Pone HyneeBoro nposoja.

1.TpéxcbasHas cucTema 3TO COBOKYNHOCTb TPEX M. Leneil NepemMeHHOro Toka
OfHOW MacTOThl, 3..C. KOTOPbIX PasHbie Ha4yanbHble asbl U CO3AATCA OBHUM
UCTOMHNKQL NUTaHNA.
OTpenbhbie Uenn TpE&xdasHol CUCTEMbI COKPALEHHO HasbiBaOTCS dasamu.
TpéxchazHylo CUCTEMY SMEKTPUYeCKUX Lenei, COeAMHEHHLIX APYr C LpYrom
HasbiBaOT TPéxdasHoi yenbio. PaccmoTpum TpéxdasHuiil reHepaTop Ha sKope
KOTOPOro pacnosioieHbl TP OAUHAKOBLIE OOGMOTKM (hasbl), HA4ano M KoHUbI
koTopbix 0603HavaloTes Gyksamu A B C X Y Z. Ocn o6moTok caBuHyTH oaMa
OTHOCHTENBHO ApYrod Ha 2n/3, wnu 1207 MO3TOMY MMAYKTUPOBaHHLIE 3.4.C. C
OAMHAKOBEIMA aMIIUTYAaMU CABUHYTSHI N0 baze OTHOCUTENbHO APYr Apyra Ha
yrael 1207 unm wa 173 nepuopa. Takana cuctema TpEX 3.4.C. Ha3bIBAGTCH
CUMMETPUYHON, a MpU HepaBeHCTBE aMﬂnMTy,q 3.4.C. NV YITIOB CABUIA MEXAY
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MphHnae 3a Havano oTcuéta Bpemenn (t =0) Hauano nepuofa 3.4.C. B nepsoi
aze (A) nonyunm eé BbipaxeHue

ep =Emsinwt

3neKTpoABUXKyLLEasa cuna BTopolt thasel (B) oTcTaéT oT 9.4.¢. neproit hasui e_ Ha
1/3 nepuopa noaromy

.# " eg=Em sin(wt~ %{3)

OnekTpoaBuXyWas cuna TpeTbein ¢asel (C) OTCTa&T 0T 2.4.C. nepsoi a3kl Ha
2/3 nepuopa wrin onepexaeT & Ha 1/3 nepuoaa NOSTOMY BLIFNARUT Tak

ec= EmEsin(wt —4n/3) =Em sin{wt + 2n/3) rpacduku Ha puc.
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[image: image2.png]PV MonoxuT@AbHble HanpasneHus 3.4.c. B o6GMoOTKax reHeparTopa MNPUHATO cuATaTb
oT KoHUoB obMoTok X Y Z k ux Hauanam A B C. O6motku TpéxdasHoro
reHepaTopa COeAWHSIOTCR 3Be3A0N WNW TPEyronbHUKOM W BMecTo 6 npoBoAoB
npuMeHsIoTes 3 unu 4 nposoaa.

2. Npu coeguHeHun oBMOTOK 38300 KOHULI 0BMOTOoK X Y Z coeguHsaIoTeA B
OAHY TOYKY, HA3bIBAEMYI0O HYNeBOMW TOYKOMN WM HeWTpaneio
reHepatopa. B 4eTbIp&xnpoBOAHON CUCTEMe K HeiTpanu NpUCOeRUHAETCH
HelUTpanbHbl NpoBog Unu Hyneeoih. K Hauanam oBMOTOK NPUCOEAVHRAOTCA Tpu
NWHelHbIX NpoBoAa.

Hanpsxkenus mexagy Havdanamm u KoHUuamm has unmu Mexay KaxAbiM U3 NIMHeRHbIX
NPOBOAOB ! HYNEBbIM, HA3LIBAIOTCA G a3 HBIMU HaAaNpPAXEHUAMHU K
obosznavatotca Ua Uy Ucnnn U .

T g
Hal'lpﬂ)KeHVIFl Mexay Hadanamm 06MOTOK unn MexXay NUHeNHbIMU npoBoAaMU

Ha3LIBAKOTCH NUHEWHBIMKM HanpaXeHWAMU uobosHadaotes UaelUse
Ueannu Un.

YCTaHoBUM COOTHOWIEHNE MEXAY NUHENHBIMU U PasHbIMU HanpsxeHusamu. Tax
Kak koHel nepson ass X coeanHéH He ¢ Havanom BTopoit ¢asbl, @ C €& KOHLIOM
Y, TO MFHOBEHHOE 3HA4EHVE NMHENHOrO HanpsHKeHus Mexay nposogamv A u B no
BTOpoMy 3akoHy Kupxrodha GyaeT paBHO pasHOCTM COOTBETCTBYIOLYMX hasHbiX
Hanpsokenud Uas =Ua-~Us Usc=UB-Uc Uca=Uc-Ua

Takum 06pasoMm, MrHOBEHHOE 3HaYeHWe NUHERHOro HanpsKeHWA pasHO
anreSpanyeckoii pasHOCT MIHOBEHHBLIX 3HAYEHWH COOTBETCTBYIOWWX hasHbiX
HanpsKeHU.

Tak kak ’féan—lble HanpsxeHus Ua Us- u Uc usmeHAIOTCA Mo cuHycouganbHOMYy
3aKOHY W UMEIOT OAMHAKOBYIO YacToTy, TO W MUHeNHble HanpskeHus Uas Usc
Uca OyayT MeHATbCA cuHycoMaanbHO M ACSACTBYIOLME 3HAYeHWs NuH.
HanNpPHKeHUA MOXHO ONpeaeniuTb U3 BEKTOPHOI Auarpammbi &M. puc
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Orciopna #fleayer, UTo BEKTOP NUHENHOTO HANPSKEHUS paséy’pasnocm BEKTOPOB
COOTBETCTBYIOLLMX (hasHBIX HANPHKEHUIA. w¥uey

dasHbie HanpsHKEHMA UA  Up Ug CABUHYTHI Ha 120°no dasze. [ina onpepeneHna
BEKTOpa NUWHEWHOro HanpsbkeHua UaB W3 BexTopa HanpskeHusi Ua HyXHO
reOMETPUYECKU BbIMECT BEKTOP UB UNK, YTO TO Xe camoe, NpubasBuTb paBHbIi 1
oBpaTHbiii Mo 3HaKy BekTop — UB.
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[image: image3.png]V. AHanNOrMYHO NpOAenbiBaeM onepauyym 1 ¢ ocTanbHbIMKU BekTopamu. Onyckas
NepreHANKYNAP U3 KOHUA NPOMU3BONLHO B3ATOMO BEKTOPa (hA3HOTO HANPSHKEHWA,
Hanpumep.UB, Ha BEKTOP NMHEHHOTO HanpsxkeHust UBC, NONYUUM NPsIMOYronbHLIN
TpeyronsHUK OHM, U3 koToporo crneayer, 4To

dUa=Udcos30=Up 2, omyma Un= Y3'Usb

M3 sexTopHOW Anarpammbl 1 nocnegHen opmynbi cneayert, uTo AeifcTeyloLlee
3HAYEHME NUHENHOMO HANPSKEHNS B 13 pas Gonblue (a3HOro HaMPSXKEHUA U 4To
nuHeiiHoe HanpsxeHne Uae Ha 30° onepexaer casHoe wHanpskeHne Ua
aHaNorMYHO N C APYITMMU HANPSXKEHUAMN.

ﬂVIHeoVIHbIe HanpsOKEHWS CABUHYTBHI OTHOCUTENBHO APYr ApPyra Ha Takue Xe Yrhbi
(1207) kak u dasHble HanpskeHUA. 3Be3fa BEKTOPOB JIMHEWHBIX HAMPIKEHWA
MOBEPHYTa B NOMOXUTENLHYK CTOPOHY OTHOCUTESNBbHO 3BE3/bl BEKTOPOB (ha3HOro
HanpsxeHus Ha yron 30.° Takoe COOTHOLEHWE Mexay (hasHLIMK M MUHEMHBLIMU
HaNPAXEHNAMU UMeeT MecTo ObiTe TONMbKO NPU  CUMMETPUYHOW cuUcTeme
Hanpske#in.

3. MNpu paBHOMepHO 3arpyske Bcex ha3 NUHUM W reHepaTopa noTpebuTeny,
nuTaloWNnecs OT Hero, BKAIOMAIOTCA NO cxemam, obecneunBatolMM  Takyio
PaABHOMEPHYIO HarpysKy, T.e. 3B€3A0| WK TPEYronsHUKOM.
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TpexdasHbie NOTPEBUTENKN PACCUNTBIBAIOT U BBINOMHAOT TaK, YTO CONPOTUBEHNS
WX OTAEF®HbIX TOKOBEAYLUMX YacTed (0OMOTOK, CeKLWit HarpesaTteneil) pasHbi.
Mpu paBHLIX CONPOTUBNEHUAX, €CNI OHU BKIIOMEHBI 3BE3A0N, K KAXAOMY U3 HUX
OKasbiBAETCA MPUMOXKEHHBIM  (PA3HOE  HaNpsXeHWe, MeHbLS MOABOAUMOro
nuueiirore 8 ¥3' pas. U =Un/ 3!
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[image: image4.png]HeicTeylotlee 3HaqeHne Toka B kAo tase notpebutens

I = Ueh/Zy = Utp/Z2 =U/Z3, tae Z;Z,Z, - conpoTHBneHns notpebutenei.
BenuunHa nvHeiHoro Toka Npu COEAMHEHUW 3BE3NOW paBHa BenuuWMHe TokKa
daser. [n=Tp

Ecnn noTpebutenn anekTposHepruy coeAVHEHb! 3BE3A0M W UX CONPOTUBNEHUS
HEORUHAKOBL, TO WCNONbIOBAHME TPEXNPOBOAHOR TpexdasHo cmMcTeMbl
HEAONYCTUMO  M3-32 HEpPaBHOMEPHOro  PacnpefieNeHus  HanpsXxeHun Ha
conpoTuBneHuAx aTux notpeburenei. CoegvHeHue CONpPOTUBIIEHWA 383400 Npu
HEOAVHAKOBbIX  BENUWMHAX  STUX  COMPOTUBANEHWIA  AONYCTUMO nNUWb B
YEeTbIPEXNPOBOAHOA  TpexdasHoi cucTemMe ¢ HyneBblM  MPoBOAOM, [Ae
oGecnequy)eTc;i 3ajanHoe hasHoe HanpsKeHWe, NOBBOAUMOE K  KaKOOMY
noTpebuTENID, HE3aBMCUMO OT BEMTUUMHL! U XapakTepa 3TOro CONPOTUBMEHNA.
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Tok, npé‘?ékalomuﬁ B NuHeNHbIX npoBopax w oBMoTkax reHepartopa, LEenvkom
onpenensieTCA BeNVYMHON CONpoTUBNEHUS NOTpebUTens, NPUCOeAVHEHHOTO K
AaHHoi ¢hase. BenuuuHa ToKa NPOTEKAIOWEro B HYNeBOM npoBoOAe, paBHa
reoMeTpU4ecKoi cymme TokoB Bcex Tpéx ¢as. [Mpw pasHomepHon 3arpyske das
(Z_= Z_=2Z_) v Npn oaVHAKOBOM XapaKkTepe Harpy3ku TOK B HynesoM RpoBoAe
paBeH Hynto. 3TO NOKa3bLIBAET, YTO MpW paBHOMEPHOW Harpyske das B Hynesom
nposoae HeT HeobxogumocTu. Hynesoit nposoa ofecneuvBaeT nuTaHue
ofHOMAa3HbIX U HECUMMETPUYHBIX TPEXdasHblXx NOTpeBUTENEn HanpsxeHuem
HEW3MEHHON BENUYWHLI HEe3aBUCUMO OT BENUMUHBI W YUCNa COMPOTUBIIEHWIA
Harpysku.

HeittpanbHbidi npoBog, npu JoBbiX Harpyskax cas obecnedyuBaeT paBeHCTBO
hasHbIX HanpsuKeHWd anexTponpuémunkos. B cniywae xe obpoiBa HedTpanbHOTO
NPOBOAA. #NPA  HEOOMHAKOBLIX CONPOTMBNEHUAX had NPUEMHUKOB 3SHEpruu
HaNpsKeHUs Ha OTAENbHbIX (hazax NPUEMHUKOB OyayT pasnuudeimy. Ha
HEKOTOpbIX ¢ra3ax (C MEHbLUMM CONPOTUBMEHNEM) HANPSIKEHUE YMEHLLUWTCA, & Ha
APYTVX YBENUYUTCSA NO CPABHEHUIO C HOPMATBHBIM, YTO ABNKETCA HEAONYCTUMBIM.
OcobeHHO onacHo, ecnv npyu obpbiee HyNeBOro NpoBo4a B OJHON u3 has
NPOU3OUAET KOpOTKoe 3aMbikaHue. Mpu 3TOM HanpsxeHvwe B aApyrux casax
ysenuunTcst 8 3 pas. MosTomy BO uaGexaHue paspbisa HYNEBOroO fPOBOfia B HEM
HEe YCT2HaBNUBAIOT NPEAOXPaRUTENN 1 BhIKOYATEN!.
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