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1. O6Lme creaeHNs 0 MalLMHAX NEPEMEHHOFO ToKa ¥ UX NpuMeHeHwe Ha NA.
2. MonyyeHne BpaLyalo|eroca MarHUTHOro NosA.

3. YCTpOMCTBO U NpUHLMN AeicTBUA TPEXKA3HOro aCMHXPOHHOrO ABWrarens.
CronbxeHne poTopa.

4. BpawaioLuit MOMEHT acHXPOHHOro AsuraTens.
5. Nyck caAHXPOHHOro apuratens.
6. MonsiTue 06 opHOMa3HBIX U ABYXa3HBLIX ACUHXPOHHBIX ABUraTENAX.

1. OnexTpuyeckas 3HepIMsi NOMy4aeTcA, Nepefadrcs W UCNOrb3yeTcs  Kak
npasuno B Buge TpéxchasHOW cucTeMbl TOKOB. Ha  anekTpocTaHuusx
MEXaHuUecKasi SHeprusi B JMEKTPUMECKYI0 CWHXPOHHBbIMM reHepaTopamv. Ons
npeobpasosaHust 31, 3HEPIMM B MEXAHWYECKYID B Pa3NUMHLIX YCTpoHCTBaxX
APUMEHAIOT TNaBHLIM 06Pa3OM aCUHXPOHHBIE ABUraTENN.

2. B ocHoBe paGoTbi MawWH nepemeHHOro Toka nexwT obpasoBanue B
NPOCTPaHCTBE BPALLAIOWErOCA MarHUTHOro nons. MNNockocTy BUTKOB Tpéx ¢has
PacrionoXeHbl B NPOCTPAHCTBE NOA yrnamu 120 Apyr K ApyTy; WX Ha4ana w KoHLbI
o603HaueHbl cooTBeTCTBEHHO A, B, Cu X, Y, n Z.

Tok Ka»(ﬁﬁ chasbl co3paéT nepemMeHHOe MarHuTHOE Tone, HanpasneHune n
BeIMYUHE . KOTOPOro OnNpepensieTca HanpaBleHWEM ¥ BENWYUHOW  ToKa.
MepemeHHble  MarHuTHbie nonAa Tpéx a3, cknadbiBasch, obpasyloT
pesynsTupyioLlee MarHuTHoe none. [IpuHUMan 3a nonoXuTencHoe HanpasneHe
Toka OT. Ha4yana K KOHUy Kaxgaol pasbl, onpeaenuMm HanpaeneHus
pesynbTUPYIOLLEro MarHWTHOMO NOSIS AN MOMEHTOB BpeMeHn 1o t: ta...ty, (CM.
puC) Korpa Toku B ¢pasax paBHbl NMubo Hynio, nméo\ﬁi_[.,wlz.
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[image: image2.png]. HanpasneHns TokoB gna momenToB t1 t2 1 t 2 NokasaHbl Ha pucyHke. Monbaysce
npasunom NPaBOXOAHOIO BUHTA, ycTaHaBnueaeMm Hanpaenexue
pesynbTUPYIOLIEro  MarHUTHOro notoka ®pz, ., EciM K yKasaHHeM
PesynbTUPYIOLWMM MArHUTHBIM noTokam [06asuTb Opea/inNa MOMEHTOB BpeMeHK
{4, t5 v tg, TO oKaKeTCA HTO PE3yNbTUPYIOWUA MarHUTHBLIN NOTOK, CO3AaBaEMbIR
TpéxhasHbiM TOKOM, HEMPEepPLIBHO W PaBHOMEPHO N3MEHSET CBOE HanpasneHue
T.€. BPaLWaeTCs B NPOCTPAHCTBE, TaKoe MarHWTHOE Nore HA3bIBASTCA B P a L a 10
wumces.

3. OCHOBHBIMU YACTAMW ACUHXPOHHOTO ABWUraTenst SBMAAIOTCA HENOABIKHBLIA
cTaTop #% Bpallalomiics poTop. Mexay c¢TaTopoM ¥ poTOpoM umMeeTcst
BO3AYWHbIA 3asop 0,1...1,5mMMm (Bonblias BenMvuMHA OTHOCUTCA K ABWUraTvenam
Bonblueit MOLLHOCTH).

CTatop COCTOWT W3 CTaHUHbl SBNAIOWESACA OAHOBPEMEHHO  KOPNYCOM,
MarsuTonposoga [} 0GMOTKM. Marnuronposog MaroToBneH u3
3NEKTPOTEXHUYECKOH CTanu Anst yMeHbLIEHUS NoTePL Ha BUXPEBbIE TOKU 1 UMEET
nasbl ANA_yKNaakyw npoBoaHUKoB @GMOTKN. K cTaHuHe kpenaTea 2 GOKoBbIX WwuTa,
CO' CKBO3HBIMU UEHTPaNbHbIMU OTBEPCTUAMM, ANA MOAWMMHAKOB Bana poTopa.
CoBOKYNHOCTL CeKuuii, NpUHaanexalmx oaHol ase U COCTOAWMX U3 BUTKOB,
HasbiBaoT pasHol o6moTkor. Boisoabl a3 oBMOTKM NpuHATO 06o3HadaTL: C1,
C2, C3 — Havana n C4, C5, C6 — koHubl coorBeTcTBeHHO 1, 2 U 3 has.
OtpencHbie hasel OOMOTKM cCTaTopa MOTYT COEAVHATLCA B 3Be3ny Wnm

TPEYronbHUK.
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PoTop aBuraTenn CoCTOUT ¥3 NakeTa MarHMTONPOBOAA, KOTOPbIA HacaXkeH Ha Ban
¥ umeeT hopMy LMNUHAPA HA BHELLHel NOBEPXHOCTU KOTOPOro BLINOITHEHS! Naabl
ans  obmoTkh. B saBuCMMOCTM OT Tuna oOMOTKM poTopbl  ObiBaloT
KOPOTKO3aMKHYTEIMM WM hasHbIMU. B nasbl KOPOTKO3AaMKO3aMKHYTHIX POTOPOB
yrnoxeHt#efHbie CTEPXHWN, COEAUHSAIONECH C TOPLOB KOPOTKO3aMbIKatoLLUMKU
KonbuUamu -1 umeloT Bug «Genuubein KneTkn». CTepXKHW KNETKM MOLWHOCTLIO A0
100 kBT W3roTOBASIOT 3aMMBKOX NA308 AMOMUHUEM NOA, AaBNEHUEM.

B nasax asHoro poTopa yKnageBatoT NPOBOAHUKN CeKUMA TpexdhasHoit 0BGMOTKY,
06biyHO coeguKsiemon B 3sesny. CeobogHbie BhiBoAb! (a3 o6MoTkM poTopa P1,
P2, P3 npucoeguHsIOTCA K TPEM W30NMPOBaHHbIM OT Bana W Apyr OT Apyra
KOHTAKTHLIM - KOnbuaM. Ha konbua HanomeHbl WETKM B LUETKOAEpXaTenax, ¢
NOMOLYbIO KOTOPBLIX Lenb OBMOTKM poTOpa COSOMHAETCA € pPerynpoBOUHLIM
NYCKOBLIM PEOCTATOM.
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[image: image3.png]MNpuHunn peiicTeun: TpéxdasHbil TOK, npoxoas No obmoTke craTopa cosfaér
BpaLLlaioWeeca MarHnTHoe nore, KoTopoe, nepecekast oGMOTKV poTopa HaBoaAUT B
HuX 3.4.¢. Tak kak uenb poTopa 3amkHyTa B Hell 6ynyT npovekaTe Toku. lMpu
B3auMOAENCTBUN ITUX TOKOB C BPALLAIOWNMCA MarHUTHLIM NONeM BO3HWKAIOT
BNEKTPOMArHUTHbIE CUMbl, HanpaBneHHble (N0 NpaBuny Neson pyku) B CTOPOHY
BpaLLeHUA nons craTtopa. Mog AeAcTBUEM 3TUX CUN POTOP NPUXOAUT B ABUXKEHWE
W BpawjaeTca B TY XEe CTOPOHY, Y4TO W MarHuTHoe none. CKOpOCTb BpalleHus
poTopa ) MeHblle CKOPOCTW BPALJEHUA MAarHUTHOTO MNOnA  (CMHXPOHHOM
CKOPOCTH) ko 37O OGBACHAETCA TEM, YTO Bpallanchb OBHOBPEMEHHO He Gbino Bil
nepeceYeHns NPOBORHNKOB POTOpa C MAarHUTHLIM NoONeM He HAaBOAUNOCH 6bl 3.4.C.
1 He Bbino. 6l TOXOB U ANEKTPOMArHUTHLIR MOMEHT Bbin Gbl paseH Hymnto. Porop u
Mar{HuTHOE none AsMraTens NPUHUMNKANbHO BPALLAIOTCA C PA3HLIMN CKOPOCTAMUA
- acuprﬁmo, 4YTO U ONPELENNUNO HA3BAHUE MALLUHDI.

34 MATHUTTI CUAA  iADS,
B CXOPOHY Bk, CTATOPA

Craroe

) s
CTenexb OTCTaBaHUA pPOTOpa OT BPALAIOWErocs MarHUTHOrO MOns craTtopa
XapaKTep@pyeTca ckonbxeHuem S, npeacraensioumm coboil  oTHoLeHue
pasHocTU W, - W (HasbiBaeMolt CKO P O C T b i0 CKONbXeHNnAaW )k
CKOPOCTH BpaLlaioLerocs MarHuTHOroO nonsa crtaropa

TS =Wy We S =Wo- W /u100.

B coBpeMeHHbIX aCMHXPOHHLIX ABWFATENAX, B 3aBUCHMOCTM OT MX TWna, Npu
HOMUHANLHOW Harpy3Ke cKonbXeHne cocTaBnaeT Suon = 0,015...0,07.

4. Bpawjaiolinit MOMEHT aCWHXPOHHOre ABUraTens 3aBUCUT OT  BerumHbl
BPALLAIOWEerocs MarHUTHOrO nonsi cratopa ®a, Toka B 0BMOTKe poTopa [z v
cosl2, Ans 06MoTKM poTopa. OTCIoAa MOXHO 3anUcaTh:

Mgp = ¢ @y T cose. | roe c- nocTosHHbI KoapPULIMEHT, Toaer
. COS¥z- aKTUBHaR COCTaBnsoWasn ToKa B. (hase. YMEHbUIEHUe MarHUTHOrO NoToKa
&y wnn Wéubmeﬁue aKTUBHOW COCTaBNAIOLLEN ToKa B cbaseI;cosEl_ Bbi3blBAET
yMeHblUeHie Bpawaiollero MOMeHTa gBUraTernsa U TeM OH Gonblue YeM MeHblle
aKTUBHOe conpoTusneHne obmoTku ctatopa R{ ¥ UHAYKTUBHBIE CONPOTUBNEHUA
paccesHns o6MOTOK cTaTtopa X 4 U poTopa Xz .

[} YBENUUEHNEM CKOMIBXEHUR SNEeKTPOMArHWUTHbLIA MOMEHT yBenuuneaeTcs
[OCTUFas MakCUMManbHONR BENMUKHBL.
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[image: image4.png]5. Tlyglg AacUHXpPOHHOTO  BBWTATEN ¢ KOPOTKO3aMKHYTHIM  POTOPOM
HEeMNOCPeACTBEHHBIM BKMIOYEHWEM B CeTb Haubonee pacnpocTpaxéHHbld. Tpu
3TOM Ha4anbHbIA NYCKOBOW TOK MOXET MPEBbILLaTh HOMUHANBHYIO BENUYUHY B
5.7 pas, a HavanbHbldi MycKOBOW MOMEHT oOKasbiBaeTcA HeGonbiumMm. 310
OOBACHAETCA TeM, YTO B HAYanbHLI MOMEHT Mycka 4acToTa Toka poTopa #
VHAYKTUBHOE CONpOTUBNEHWe ero oOMOTKU BEMuKK, a aKTUBHAas COCTaBARIoWan
Tokalz cos¥., onpenensiowan HauanbHbIA MYCKOBOK MOMEHT, Mana.

OnA yMeHbLUEHUA MyCKOBbIX TOKOB MOHWXKAIOT HanpsKeHUe Ha CTaTOPHON
oBmMOTKe Ha Bpems nycka nepekniovyeHdeM nocneaHen co 38e3gbl  Ha
TpeyronbHUK. {lyck € Takvum fepekrioYeHneM BO3MOXEH echin npu pabote
aACHHXPOHHOTO ABUraTensl o6MoTKa CTaTOoPa COBMMHEHA B(TPEYIONBHUK.
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B nonoxenun « Myck» nepekniovatens U BKN. BeiktoyaTene B oGMotka craropa
coefivHeHa 3Be3foi (Npy 3TOM hasHble HanpsXeHus W Tok ByayT B _‘(3_ ,a
NUHeHbIA TOK B 3 pasa MeHbLUE, YeM NpK COBANHEHUN OBMOTKN TPEYronsHUKOM).
Mpy goc#KeHn poOTOPOM CKOPOCTYU BpaLLeHNs Bruskoil K HomuHanbHoW MPKI.
Mepesogat B nonoxexvwe «Pabota», u oBMOTKa cTatopa coeAvHseTCs
TpeyronbHukom. Tpu coeanHeMmn OOMOTOK CTaTopa 38e3floil BMecTe Cco
CHUWKEHUEM (Pa3HOro HanpsXEHWs YMEHbLUAeTCH B 3 pasa NyCcKOBOW MOMEHT
aeuratenst. Moatomy paccmaTpusaemblii cnocob nycka NPUMEHRETCA TOMBKO €Ci
HarpysoqHbIil MOMEHT NpY Nycke 3HaYUTENbHO MEHbLUE HOMUHANBLHOrO.

ACHHXpOHHbIE [ABUraTenu ¢ pasHbIM POTOPOM  UMEIOT MO CPABHEHWIO €
KOPOTKO3aMKHYTBIMU NyYllne MYCKOBLIE CBOWCTBA, TaK Kak BKIIOYEHWEM B ¢hasbl
poTopa MYCKOBOTO peocTaTa MOXHO YMEHBWWTb HayasibHbI MYCKOBOW TOK ¥
OAHOBPEMEHHO YBENMUUTL HavarbHbIM NYCKOBOM MOMEHT. OTO OGBACHSIETCA TeM,
YTO MPpU BKMIOYEHUM B Lienb POTOpa AOGABOYHOrO aKTUBHOMO COMPOTUBNEHUS R pos
YBENWUMBAGTCH aKTUBHAA COCTaBnsioas Toka potopa Tj cos s "
Haqanbmﬂ YCKOBOW MOMEHT M iip CTAHOBUTCA PaBHLIM MAKCUMAnNbHOMY Mamax.

MNpu BKNIOYMEHUM ABUraTeNns C MYCKOBLIM PEOCTaTOM Ha KOHMTaKTHbie KofbLa
poTopa ABUraTens HanoXeHs! LUETKK, COERUHEHHBIE NMPOBOAAMU C MOABIKHLIMU
KOHTaKTaMm NyckoBoro peocrata. Mepen MyckoM ABUraTens NoABNKHLIE KOHTaKTh!
BOMKHbLI HAXOANTHCS B MONOXEHWN, COOTBETCTBYIOLEM NOSTHOCTLIO BBEAEHHOMY B
tienb poTopa CONPOTUBNSHUIO MYCKOBOTO PEOCTaTa, U TONbKO TOrAa BIIOUAIOT
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[image: image5.png]Buikouartens B. Mo mepe pasroHa poTopa ConpoTUBrEHUe NyCcKOBOrO peocTara
NOCTENEHHO YMEHbLIAT 4TOBbl, NPY NEepexode € OAHOI CTYyNeHW Ha Apyryio
NyCKOBOW MOMEHT HE YMEHBLLIANCS HIDKE MPUHATON BENUUNHBI, @ NYCKOBON TOK He
NpeBbIllaN ONpefeneHHoro 3HaveHus. Myck 3akaHuMBaEeTCs NPU MOMHOCTLIO
BLIBEAGHHOM MYCKOBOM pEocTaTe, a BPAaWZIOWMA MOMEHT, pa3BUBaEMbIi
DBUTaTeneM, CTaHOBUTCA PaBHLIM MOMEHTY Harpyskt.  Mgp= Muare

6. OpHohaaHbIA aCMHXPOHHLIA ABUraTEND PACCUYUTAH HA NUTAHKE OT OAHOMAZHON
cetu u umeeT Ha cTatope ABe obMmoTkM pabouylo A ¥ nyckosylo B. Potop
LBUraTensi BbINOSIHEH KOPOTKO3aMKHYTBIM. [TepemMeHHbIi TOK, npoTekasi no
paboueilgbdMoTKe, 3anuTbiBatoLied 2/3 Na3os cTaTopa CO3AAET NyNbCUMPYIOLLLYIo
HamarHMuMBaIoLLYIO CUnY, @ NOCNeAHsa nynbeupylolwee marHuTHoe none. [pun
HEMOABWXHOM pPOTOpE NyNbCUPYIOLUWA MArHUTHLIA NOTOK HABOAUT TOKU B
KOpPOTKO3amKHyTON OOGMOTKe. Bo3HuKaoWwue B pesynbTaTe ‘B3aumoaencTBus
MarHUTHOrO MoMA U Toka PoTopa ANEeKTPOMArHUTHbIE CMbl YPABHOBELLMBAIOTCA ¥
He co3palT MycKosBoro spatlaiouiero momeHTa, Ecnmn xe non aeicTBMEM Kakoi-
nmbo BHeWwHel cunkl MPUBECTVM POTOP BO BpalleHwe, TO ABuratens Gyger
paseuBaTh BpaLaloLnii MOMEHT.

[Ana nycka:opHodasHoro aAsuratens VCNONL3YIOT MYCKOBYIO 06MOTKY CABUHYTYIO B
NPOCTPaHCTBE OTHOCUTENbHO paboueit Ha 90°.Mpy 3TOM TOKM [OMKHLI BbITb
CABUHYTbI BO BpemeHu. [na nonyweHns caeura das Mexay Tokamu pabouyio
OBMOTKY MOAKMIOYAIOT K CETH, a MyCKOBYIO Yepe3 akTUBHOE CONPOTUBNEHUE unu
koHpeHcaTop. [lyckoBad oBMOTKa BKMNIOYAETCH TONLKO HA MOMEHT nycka
asurater® OpHocbasHble asuratenu umetot xygwme KNO v koadduLmeHTb
MOLWHOCTN YeM TpéxcasHble.

B neyxdasHom gsuraTtene kaxnas ¢asa 3anuTLIBAET NOMNOBUHY Na30B CTaTopa U
OCW COCeOHUX KATYLIEK ABYX (ha3 CMELLEHbI Ha NONOBUHY MOMIOCHOTO ASNEHNS.
BO3MOXHO TaKKe BKMOUEHUE OBMOTOK B 2 HE3ABUCMMBIE CETU HanpsKeHUs
KOTOPBIX CMELLEHBI Ha YETBEPTb NEpPUoAa, Toraa HafoBHOCTL B (hasocMelleHn
oTnagerT.

CooTeTcTBYIOLMM NOAO0POM OOMOTOUHBLIX AaHHbLIX B ABYXhasHOM pasurartene
MOXHO TMONY4YUTL Kpyroeoe spatjatolieecs none. Ecrv oBMOTKM BKMIOYEHB! 8
AByxhasHYl0 CeTb C HEUSMEHHLIM HaNPAXKEeHUeM, TO KPYroBOoe Mone He
nckaxaeTcs npu Harpyske. Mpu BknioveHuW peuratens B ogHogasHylo ceTb C
KOHREHCATOpPOM B OAHOW M3 OBMOTOK Kpyrosoe norne MoxeT 6biTb flony4yeHo
TonbKo M orpenen&HHoON Harpyake B CNeacTBUM 3aBUCMMOCTY HANPSKEHNS (MO
BenuyuHe 1 rase) B oGMOTKE C KOHAEHcATopom oT Toka. O6biMHO noabupalot
06MOTOYHbIE AaHHbIe U &MKOCTE KOHAEHCaTOpa Tak, YTobbi prroaoe none Geino
npyu HoMuHanbHoW Harpyske C =0,05P.
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