129-130 labopaTtopHana paboTta Ne13. VicchepoBaHue
MHAYKUMOHHOTIO perynatopa

Lenb pabotbl

M3yunTb CXemy W KOHCTPYKLMIO WHAYKUMOHHOIoO perynstopa,
NPUHLWUN PeryinpoBaHnsa BbIXOAHOTO HaNPAXKEHUA.

KpaTKkue cBeaeHuA U3 teopum

Ha 6a3e acMHXPOHHOW MalWMHbI C Ga3HbIM POTOPOM MOXKET ObITb
MOCTPOEH  MHAYKUMOHHbIN  perynatop,  WCNoAb3yembld  And
PEerynMpoBaHuA Hanpsa:KeHusa. POTop mMalwnHbl fOMKeEH ObiTb CHAOKEH
MEXaHNYeCKMM NOBOPOTHbLIM YCTPONCTBOM.

Cxema MHAYKUMOHHOIoO perynstopa npeacTtasneHa Ha puc. 1.
PoTop, a TakKe BbIBOAbI Hayana OOMOTKM CTaTopa MOAKAKOYEHbI K
CeTM, a K BbIBOAAM KOHLA OOMOTKM CcTatopa npucoeamnHseTca
HarpyskKa.
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Puc. 1. Cxema MHAYKUMOHHOIO peryaatopa HanpaXeHua

Toku poTopa co3gatoT Bpaljaroleeca MarHUTHOE NoJsie, KoTopoe
MHAYUMPYET B 0O6MOTKax cTatopa gonosHutenbHble C E;, 3HaYeHne
n pas3a KOTOpPbIX 3aBUCUT OT yr/1a NOBOPOTA poTopa a. B ntore cornacHo
BEKTOPHOM Amarpamme Ha puC. 2 MPW PaBEHCTBE 4YMCNA BUTKOB B



06MOTKax Hanps»KeHue Ha Bbixoge U, MOXHO perynmpoBaTtb OT HynA
(npu o = 180°) po aBoiHoro Hanps»eHuns cetu (npu a = 0).
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Puc. 2. BekTopHaa gnarpamma MHAYKLWOHHOrO perynatopa

”60/1: maz -

HepocTtaTok paccMoOTpeHHOro npocTeiwero perynaropa —
M3MeHeHne ¢asbl BbIXOAHOrO HanpsaKeHua. [loaTomy MHoraa
NCNO/Nb3YIOT CABOEHHbIA MHAOYKUMOHHbBIA PEryaaTop, COCTOALLMIA KaK
6bl M3 ABYX MalWH, OOMOTKM CTATOPOB KOTOPbIX BK/KYEHDI
nocnegosaTesbHO.

CoOTBETCTBYIOWMM BKAOYEHMEM 0OOMOTOK poTopa (puc. 3)
obecneunBaetca BpalLeHue nx MArHUTHbIX nonew B
NPOTUBOMNOJIOXKHbIE  CTOPOHbI. [oaTomy B 0OMOTKax CTaTOpoOB
HasogAaTcA 3C E; co caBurom B MNPOTUBOMOJIOXKHbIE CTOPOHbLI OT
HynesBoro nonoxeHua. [locne cymmuposaHma 3SOC noayyaem
pesynbTMpyoWyto, coBrmagawwyw no ¢ase ¢ NUTalOWUm
HanpAXeHuem.
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Puc. 3. Cxema 1 BEKTOpHaa Anarpamma C4BOEHHOro perynatopa



NHAYKLUMOHHbIE perynaTopbl o4eHb yAOOHbl ANA NPUMEHeHuA B
NnabopaTopHbiX ycnoBuax. OAHAKO OHM LIMPOKO MCNONb3YIOTCA U B
sHeprocucTemax, rge cHabxKatTcAa yCTpOMCTBAaMM aBTOMATUYECKOro
peryanpoBaHuA HanpaxeHus.

MHAYKUMOHHBbIA perynatop HanpsaxeHusa (UP) npeacrasnsaet
060l aCMHXPOHHYO MaWKUHY ¢ ¢a3HbIM POTOPOM, NpeaHA3HAYEHHYHO
AN NNABHOFO pPeryinpoBaHMA HanpaxeHus. PaccmoTpum paboty
TpéxdasHoro WP, nonyumsllero nNpemMyLLECTBEHHOE MNPUMEHEHME.
PoTtop WP 3aTopmoOXKeH NocpeacTBOM YepBsSYHOM nepeaadun, KoTopas
He TO/MIbKO yAep)KMBaeT B 3aJaHHOM MOJIOXKEHMU, HO W no3BonAet
NJIaBHO NOBOPAYMBATb €r0 OTHOCUTE/IbHO cTaTopa. O6MOTKM cTaTOpa U
potopa B WP umeloT aBTOTpaHCHOPMATOPHYO CBA3b (PUCYHOK a),
noatomy MP nHoraa HasbiBatOT MOBOPOTHbIM aBTOTPAHCHOPMATOPOM.

] CeTh

il

. Harpyske K Harpyske
Cxembl coeIMHEHMA UHAYKUMOHHOrO perynsaTtopa (a) u
dasoperynsaTtopa (6)



Hanps)keHne cetM nopgoauTca K 0OMOTKe poTopa, Npu 3TOM
pOTOp CO34aeT Bpallaloweeca MarHUTHoOe Mone, Hasogsduiee B
obmoTke potopa 34C E = — U; a B obmoTke ctatopa — I4C E; (puc.a).
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BeKTOprIe aAnarpammbl MHAYKUMOHHOIO PErynATopa HanpAaXeHnA

®azosbin casur 3Tux 4C OTHOCUTENbHO APYr Apyra 3aBUCUT OT
B3aMMHOTIO MPOCTPAHCTBEHHOrO NONOMKEHMA OCelt 0OMOTOK cTaTopa U
poTopa, onpegenaemoro yraom a. Mpu a = 0 ocn 06MOTOK coBnaaatorT,
BpalLlaloweecA nose OAHOBpPEeMeHHO cuenndetca ¢ obenmn
obmoTtkamun n IAC E; n E;, conagatot no ¢dase (npu atom E; n Uy
HaxoasTca B npotuBodase). Mpu a = 180 an. rpaa. AC Ey, u E
OKaxyTca B npoTtuBodase (E;, u U; cosnagatotr no d¢ase). Ecaum
npeHebpeyb BHYTPEHHUMW NALEHUAMM HANPAKEHUA, TO HanpAXKeHne
Ha Bbixoae UP onpepenseTca reomeTpuyeckom CyMMoi:

U=Ui1+E

Mpu noBopoTe poTopa KOHUblI BekTopoB E; M U, onucbiBatoT
OKPYKHOCTb (pucyHOK 6), npn atom U, namensetcs oT Uopin = Ur — E>
npn o =0 o Usvax= Ui + E; npn a =180 3. rpag,.

MoBopoT poTopa ocywecTeaserca AMb0 BPy4YHYHO LITYPBA/JIOM,
60 ANCTAaHLMOHHO BKAOYEHMEM UCNONHUTEIbHOTO ABUraTeNA.



NP npumeHAloTcA BO Bcex cayyasaAx, rae HeobxoAuma nnaBHas
perynMposka HanpsXXeHus, Hanpumep B nabopaTopHbIX
nccnenoBaHUAX.

dasoperynatop (PP) npepHasHayeH paa uM3MeHeHUA ¢asbl
BTOPUYHOTO  HaMNpPAXeHWA  OTHOCUTEsSIbHO nepBUYHOro  npwu
HEM3MEHHOM BTOPUYHOM HanpaxeHun. B otamnume ot UP 0bMOTKM
poTopa u ctatopa PP aneKTpuyeckn He coeguHeHbl APYr C APYrom,
T. €. MMeT TpaHCHOpPMaTOpHYt CBA3b (puUcyHOK 6), nostomy P
MHOTAa Ha3blBAOT MOBOPOTHbLIM TPAaHCHOPMATOPOM.

MN3meHeHne ¢asbl BTOPUYHOTO HaMpPAXKEHWSA OCYLL,EeCcTBAAETCA
NOBOPOTOM POTOpPa OTHOCUTE/IbHO cTaTopa. lepBUYHO 0O6MOTKOM B
®P 06blMHO ABNAAeTcA  0obMOTKa cTatopa. PasoperynsaTtopbl
NPUMEHAIOTCA B YCTPOMCTBAX aBTOMATUKM (ans pa3oBoro ynpasaeHus)
N N3MEpPUTENBbHOM TEXHMKE (817 NPOBEPKM BaTTMETPOB U CHETUMKOB).

MopAaoK BbiNo/IHEHUA paboTbl

1 N3yunTb cxemy MHAYKUWUOHHOTO PEryiaTopa, HayepTuTb eé.

2 M3yunTb BEKTOPHYK AMarpaMmmy MHAYKLMOHHOIO pPerynatopa,
Ha4yepTUTb eé.

3 W3yunTb cxemy CABOEHHOIO WHAYKUWMOHHOIO perynaTtopa,
HaYepTUTL eé.

4 N3yunTb BEKTOPHYI AMarpammy CABOEHHOr0 MHAYKLMOHHOIO
perynatopa, Ha4epTUTb eé.

5 U3yunTb cxemy dasoperynatopa, HauyepTuTb eé.

6 OTBEeTUTb HA KOHTPO/IbHbIE BOMNPOCHI.

CopepKaHue oTyéTa

1 HaumeHoBaHMe u uenb paboTbl.

2 OnucaHue ycTpomncTBa M MNpPUHUMNA AEUCTBUA UHAYKLUOHHOIO
perynaropa.

3 Cxema 1 BEKTOPHaA gnarpamma MHAYKLMOHHOIO perynaropa.

4 Cxema W BEKTOpPHaA Amarpamma CABOEHHOr0 WMHAYKUMOHHOrO
perynatopa.

5 OnucaHuMe ycTpoOMCTBa, MPUHUMNA AENCTBMA W CXema
dasoperynsTtopa.

6 OTBeTbl HA KOHTPObHbIE BONPOCHI.



KoHTpOsbHbIE BONPOCDI

1 Ha 6a3e KaKOW 3NEKTPUYECKOM  MalLMHblI  CTPOATCA
MHAYKUMOHHbIM perynaTop u pasoperynatop?

2 B 4ém COCTOMT NPUHLMN AENCTBUA UHAYKLMOHHOFO perynaTopa’?

3 B 4ém He[oCTaTOK NPOCTENLEro MHAYKUNMOHHOIO peryaatopa?

4 KaK 3TOT Hef0CTaTOK YCTPAHAETCA B CABOEHHOM perynatope?

5 B uém 3aKntoyaeTca NpuHUmMn aenctema dasoperynsatopa?



