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PaspaboTan npenogasates CKM n 3 ®Ire0OY BO «CI'TY umeHn [arapuHa
HO.A» AknmoB B.B.

[aHHble MeToAMYeCKMe pekoMeHAaumn npefHasHayeHbl ANS CTYAeHTOoB 3
Kypca, cneyuanbHoctu 15.02.14 OcHalleHne cpeacTsamMn  aBToMaTmsaunm

TEXHOMOTMYECKMX MPOLIECCOB U NPOM3BOACTB (MO OTPacsam).



BBepgeHne

MpaKTUYeCKMe  3aHATMS, KaK  BWibl  Y4YeOHbIX  3aHATWIA, HanpaBneHbl  Ha
3KCNEPUMEHTANIbHOE MOATBEPXKAEHME TEOPETUYECKMX NONOXKEHWIA 1 HOPMUPOBAHUE YUEOHBIX 1
NPOECCMOHANbHBIX MPAKTUUYECKUX YMEHWIA M COCTABMSOT BaXKHYK 4YaCTb TEOPETMUECKOWN M
NPOheCCMOHANIbHON NPAKTUYECKO MNOAroTOBKW. CeMUHap SBNSETCS BWAOM MNPAKTUYECKUX

3aHATUN.

B npougecce npakTUYeCKOro 3aHATUA 06y‘-IaI-OLLI,l/IE‘CFI BbIMOAHAKT OAHO WU/ HECKO/IbKO
MNPaKTN4eCKNX 3a,anV||7| noa pPykKoBoACTBOM npenodaBatend B COOTBETCTBUN C U3YyYHaEMbIM

cofepyXaHneM yyeGHOro Matepuana.
BbINonHeHMe 06yHaOLMMIACS MPAKTUYECKUX 3aHATWIA MPOBOANTCA C LIENbHO:

—  (hopMMPOBaHNA MPaKTUYECKUX YMEHWIA B COOTBETCTBUMMU C TpeboBaHUAMU K
YPOBHIO MOAFOTOBKM 00YYatoLLMXCS, YCTaHOBNEHHbIMW paboyein nporpaMmoit
AVUCUMNINHBI NO KOHKPETHBLIM pasgenam/ TeMam AUCUUNIUHDI;

— 0000LeHns, cucTemaTusaumn, YraybneHus, 3akpenieHus MosyveHHbIX
TEOPETUYECKUX 3HAHWIA;

—  COBEpLUEHCTBOBAHUA YMEHWIA NMPUMEHSATb MOSTyYEHHbIE 3HAHWUSA Ha NpPaKTUKe,
peann3aummn eguHCTBa MHTENNEKTYa/IbHOW M MPaKTUYeCKOW AesTeNbHOCTH;

—  pasBUTUS  WHTENIEKTYaNlbHbIX  YMEHWA Yy OyAylwux  CneuuasmcTos:
aHaIMTUYECKUNX, MPOEKTUPOBOYHBIX, KOHCTPYKTUBHbIX U Ap.;

— BblpabOTKM  TakMX  MPOGecCUOHaNbHO  3HAUMMbIX  KayecTB,  Kak
CaMOCTOSATE/IbHOCTb, OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKas WHMLUMaTUBA
NPV peLeHnn NOCTaBNeHHbIX 3a4a4 NPy OCBOEHUM OBLLMX KOMMETEHLMIA.

Llenb NpaKTUYecKnX 3aHATUI

B pesynbTaTe OCBOEHUS YYEOHON AUCLUMMAMHBI  «ONEKTPUYECKME  MaLUWHbI»

06YYatoLLMIACA JOMKEH 3HATb:

— OCHOBHbI€e TUMbl 3NEKTPUYECKMX MaLLWH 1 TPaHCHOPMATOPOB, UX YCTPOICTBA,
MPUHLUMNAa paboTbl, paboymX CBOCTB 1 XapaKTEPUCTUK;

— MEeTO/bl aHaNM3a YCTaHOBMBLUMXCS 1 NEPEXO/HbIX MPOLECCOB B YCTPOICTBAX W LIENSsX,
COAEPXKaLLYMX 3NEKTPMYECKME MaLLIHBI U TpaHCopMaTopbl;

— MeTO/bl pacyeTa OCHOBHbIX XapaKTePUCTUK 3MIEKTPUYECKMX MaLLWH U TpaHCHOpPMaTOpOB.



CogeprkaHne NpaKkTUYecKMX paboT OPUEHTUPOBAHO Ha NOAFOTOBKY CTYAEHTOB K OCBOEHMIO
ANCUMNINHBL - «DNEKTPUYECKME  MallMHbI»  OCHOBHOM  MPOECCHOHaIbHOM  06pa3oBaTe/bHON

nporpamMmmbl No cneymnaibHOCTH 1 oBlageHno I'IpOCbeCCI/IOHaJ'IbeIMI/I KOMMETEHUNAMMN:

MK 2.2. OcyLecTBNATL MOHTaXK M HanaaKy Mofenv 3/1EMEHTOB CUCTEM
aBTOMaTM3aLMmM Ha OCHOBE pa3paboTaHHON TEXHUYECKON JOKYMEHTALMM.

MK 2.3. MpoBOANTL UCTILITAHNA MOLENN 3/1EMEHTOB CUCTEM aBTOMAaTM3aL MK B
peasibHbIX YCNOBUSX C LIeNbH0 NOATBEPXKAEHNSA PabOTOCMOCOOHOCTM U BO3MOXHOW
onTMMU3aLNN.

B pe3ynbTaTe 0CBOEHMS AUCLMNIINHBI 00YYaIOLLNIACS LO/MKEH 3HATb: - TEXHUYECKME napameTpsbl,
XapaKTepUCTUKM 1 0COBEHHOCTM Pa3/IMyHbIX BUAOB 3N1EKTPUYECKUX MALLIVH.

A TaKXe (hOpMUPOBaHMIO 0BLLMX KOMMETEHLMIA:

OK1 BblbmpaTb cnocobbl pelleHnst 3a4ady NPOKECCMOHAIbHOW  [eATeIbHOCTH,

NMPUMEHNTENBHO K Pa3/IN4HbIM KOHTEKCTaM.

OK 2 OcyLUecTBNATL  NOWCK, aHaIM3 U WHTEprpeTauuio  UHQopmalmu,

Heo6X0aVMOI ANs BbINONHEHUS 3aay NPOeCCUOHABHON AesTeNbHOCTM.

OK3 MnaHvpoBaTb W peasM30BbiBaTb COOCTBEHHOE MPOJeCCUOHaNIbHOE U

JINHHOCTHOE pasBUTHeE.

OK4 PaboTaTb B KOMMNEKTMBE M KOMaHfe, 3(PEeKTUBHO B3aMMOAENCTBOBAaTb C

Konneramu, pyKoBO/ZCTBOM, K/IMEHTaMM.

OK5 OcyulecTBNATb  YCTHYHO n NMNCbMEHHYHO KOMMYHUKaLNIO Ha

rocy/JapCTBEHHOM $13bIKE C YUYETOM 0CO6EHHOCTEN COLMANbHOTO U KYNIbTYPHOTO KOHTEKCTA.

OK 6 MposBNsATL  FPaXXAaHCKO-NaTPUOTUYECKYIO  MO3ULMIO,  [1eMOHCTPMPOBATh

0CO3HaHHOE MOBE/IEHE Ha OCHOBE TPAANLIMOHHbIX 06LLEYEOBEYECKMX LIEHHOCTENA.

OK7 CopeiicTBOBaTb COXPAHEHMIO OKPYXKAKOLLEN Cpedbl, PECYpPCOCOEPEXXEHNIO,

3(h(heKTUBHO [e/iCTBOBATb B YPE3BbIYaliHbIX CUTYaLMAX.

OK 8 Wcnonb3oBaTb cpeactBa  (IM3MYECKON KynMbTypbl AN COXPaHEHUs W
YKpenneHns 3[40poBbsi B MNpoLecce NpogeCCMOHANbHON AeSTENbHOCTM W NOAAEePXKaHUS

Heo6X0VMOr0 YPOBHS (IM3NYECKOI NMOArOTOBNEHHOCTM.

OK?9 cnonb3oBaTb  MH(OPMaLMOHHbIE  TEXHOMOrMM B NPOECCMOHAbHOM

[EeSTENbHOCTH.



OK 10 TMonb3oBaTbCs NPOJECCUOHANBHON AOKYMEHTaUME Ha rocyfapCTBEHHOM W

MHOCTPaHHOM A3blKaX.

OK 11 TnaHnpoBaTb NPeAnPUHUMATENIbCKYHO AeATENbHOCTb B MPOGECCUOHA/IbHOM

cthepe.

KprTepun OLEeHKM BbINOMHEHMSA NPAKTUYECKOI 1 NabopaTopHOiA paboTbl:

Ne KpuTepunu oueHKH OueHKa

1 | CTyaeHT  BbIMOAHMA  paboTy  MOMHOCTbIO,  MNposiBua | OTANYHO
CaMOCTOSITENIbHOCTb, aKTMBHOCTb, MNPV  3aliMTe pPabdoThl

OTBETW/1 Ha BCE BOMNPOCHI

2 | CTyaeHT BbINOAHWA  paboTy  MOMHOCTbIO,  NPOSBUAA | XOPOLLO
CamMOCTOSTeIbHOCTb, aKTUBHOCTb, MPY 3aliMTe OTBETWN He

Ha BCE BOMPOCHI

3 | CTyAeHT BbINONHWA PaboTy MOMHOCTLIO, NPU BbINOMHEHUW | Y AOBNETBOPUTENBHO
paboTbl NPOSIBU/I  HEAOCTATOYHYH) CaMOCTOATE/IbHOCTb,
Nonb30Basics MOMOLLBIO NpernojaBaTens, npu  3aluTe

pa6OTbI OTBETW/T HE Ha BCE BOMPOCHI

4 | CTyaeHT  He  3aKOHYMN  BbIMOMHEHWE  paboThl, | HeynoBneTBOPUTENLHO
CaMOCTOSTEIbHOCTMW MPY BbIMOMHEHWN PaGOThI HE MPOSIBUI,

Ha BOMPOCHI NPW 3alL1Te He OTBETW/

OpraHu3auust NPaKTUYeCKOro 3aHATUS

MpaKTUYeckKoe 3aHATUE AO/MKHO MPOBOAUTLCA B YUYEOHbIX KabUHETaxX UM cneumnansHo
060pyA0BaHHbIX NOMELLEHMSX (naowaaKkax, NOANroHax u T.n.) - KabuHet (B COOTBETCTBUM C
yn).

B cootBetcTBUM € TpebosaHuam ProC Cr1015.02.14 «OcHalleHe CcpeacTBaMu
aBTOMaTM3aLNN TEXHOMOTMYECKMX MPOLLECCOB U NPOU3BOACTB» peanusauns MNMrCC3 gomkHa

obecneumBatb BbINO/HEHWE Oﬁyl-lal-OLLl,l/IMVICFI N MPaKTUYECKNX 3aHATWIA, BK/OYas Kak
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06s13aTe/NbHbIA  KOMMOHEHT MPaKTUYECKNE 3aHATUA. (C NCNosib30BaHNEM MEPCOHA/IbHbIX

KOMMNbOTEPOB).

BbINONHEHNIO NPaKTUYECKUX 3aHSTUIA NpefLLIecTBYeT NPOBeEPKa 3HaHUIA 06yYatoLLmMXCs -

nx TGOpGTI/I‘-IGCKOVI FOTOBHOCTU K BbIMO/HEHNIKO 3aaHNA.

MpaKTUYecKne 3aHATWS MOTFYT HOCWUTb PernpoayKTMBHbINA, YaCTUYHO-NMOUCKOBLIA 1

MOUCKOBbIN XapaKTep.

PaboTbl, HOCSILLME PENpPOAYKTVBHbLIA XapakTep, OTAMYatoTCs TeMm, 4YTO MpU KX
MpOoBeAeHNN 06YyYatoLLIMECS MOMb3YHTCA NOAPOGHBLIMM MHCTPYKLMAMU, B KOTOPbIX YKa3aHbl:
Lienb paboTbl, MOSICHEHNS (TEOPMS, OCHOBHbIE XapaKTepPUCTUKKM), 060pyA0BaHUe, annapaTypa,
MaTepuabl M UX XapaKTepPUCTUKM, MOPSAOK BbINOMHEHNUs paboTbl, TabnuLbl, BbIBOAbI (6e3

(hopMynMPOBKM), KOHTPO/bHbIE BOMPOChHI, y4e6Has 1 cneuyanbHas nuteparypa.

PaboTbl, HOCALUME YACTUYHO-NMOMCKOBLIA XapakTep, OTANYAKTCA Tem, 4TOo Npu Ux
NPoBeAeHUN 0by4aroLimecs He MOMb3yTCS MNOAPOOHBLIMA WHCTPYKUMSMKW, MM He AaH
NOPSAOK BbINOMHEHNA HEOOXOAMMbIX [AEACTBUA, M OHWM TPebylT OT 06y4aroLMXCs
camocTosiTeNlbHOro nogbopa 060pyaoBaHMS, Bblbopa CMNOCOOOB BbIMNOMHEHUS PaboTbl B

WHCTPYKTUBHOM 1 CNPaBOYHOM MTepaType n ap.

PaboTbl, HOCSILLME MOWCKOBLIA XapakTep, XapaKTepusykoTcs TeM, YTO Oby4aroLimecs,
onupasiCb Ha MMEHLLIMECS Y HUX TEOPETUYECKME 3HAHUS, OO/MKHbI PELUNTb HOBYH A8 HUX

npob6nemy.

Mpy NNaHMpoBaHMM MPaKTUYECKUX 3aHATUNI HEOﬁXO,D,VIMO HaxXo4uTb OMNTUMa/IbHOE
COOTHOLWIEHNE PENPOAYKTUBHbLIX, 4YaCTUYHO-MOUCKOBbLIX W MNOUNCKOBbLIX p8.60T, 4TOObI

06ecneunTb BbICOKMIA YPOBEHb UHTENNEKTYa/IbHOW AEATENIbHOCTU.

dopMbl OpraHu3aLMy 00YyYatoLMXCs MpW MPOBEAEHNUN MPaKTUYECKMX 3aHATUIA -

(hpoHTaNbHas, rpynnoBas u MHANBUAYabHas.

Mpn (poHTanbLHON (hopme opraHM3auun 3aHATUIA BCE O00Yy4aroLUMECS BbIMOMHSAKOT

OAHOBPEMEHHO OfIHY M Ty e paboTy.

Mpy rpynnosoi hopmMe opraHu3auum 3aHATUA OfHa M Ta >Ke paboTa BbIMOHAETCA

Opuragamum no 2 - 5 yenosek.

Mpy MHAMBMAYAIbHOW (POpPME OpraHn3aummn 3aHATUIN KaXAblil 06yYatoLLMIACA BbINOMHSAET

VHAVBMAYabHOE 3aAaHue.



.15 NOBbILLEHNS 3((EKTUBHOCTYN NPOBEAEHMUS MPAKTUYECKMX 3aHATUI PEKOMEH/YETCS:

— paspaboTka COOPHMKOB 3adad, 3aaHnii U ynpaxHeHWA;

— paspaboTka  KOHTPONbHO-AMArHOCTMYECKMX — MaTepuanoB AN KOHTpons  3a
MOArOTOBNEHHOCTHIO 0OYYAOLUMXCA K MPAKTUYECKMM 3aHATUAM, B TOM 4ucrie B (hopme
nefarormyeckmx TeCTOBbIX MaTepPUasoB /15 aBTOMATU3MPOBAHHOIO KOHTPOSS;

—  NOAYVHEHMe METOAMKM MPOBEAEHUS  MPaKTUYECKUX 3aHATUIA BedylMM LUAAKTUYECKUM
LLe/1IM C COOTBETCTBYHOLL MMM YCTaHOBKaMM1 06yyatoLLmMmCs;

—  NPUMEHEHWNEe KOMNEKTUBHbLIX W TPYNMnoBbIX (POpM paboTbl, MakCUMasbHOE UCMO/b30BaHMe
VHAMBUAYaANIbHBIX ()OPM C Le/bIO MOBbILIEHNA OTBETCTBEHHOCTU KaXXAOM0 06y4aroLLerocs
3a CaMOCTOSTe/IbHOe BbIMOJIHEHWE MOSIHOro 06bema paborT;

— NpoBefeHMe NPaKTUYECKMX 3aHATWIA Ha MOBbILUEHHOM YPOBHE TPYAHOCTYU C BK/KOYEHWEM B
HUX 3aflaHWI, CBSI3aHHbIX C BbIGOPOM 06YYalOWMMUCSH YCNOBUIA BbINOAHEHNS pPaboThl,
KOHKpeTun3aLmeli Lenei, caMocTosTe/lbHbIM 0T6OPOM He06X0AMMOr0 060pYA0BaHNS;

— nogbop [OMOMHUTENbHLIX 3afady WM 3afaHuin 4na obydarolimxcs, pabortarowmx B 6osee
ObICTpOM  Temne, A8  3(PMEKTUBHOrO WCMOMb30BaHWUS BPEMEHM, OTBOAMMOrO Ha
MPaKTUYEeCKME 3aHATUS.

MeToanyeckme pekoMeHAaumm K MpakTuyeckum pabotam paspaboTaHbl Ha OCHOBE

pa6ouyeit NporpaMmbl AUCLUMNANHBI ««SNEKTPUYECKIE MALLINHBI»».

CofepxaHne nNpakTUYeCKMX paboT OPWEHTUPOBAHO Ha MOAFOTOBKY CTYAEHTOB K
OCBOEHUIO  AUCUMIMIUHBI  ««INIEKTPUYECKME  MalUMHbI»»  OCHOBHOW  MpPOgeCCUOHaNbHOA
obpasoBaTefibHOM nporpaMmbl M0 cneynanbHocTn  15.02.14  «OcHaleHe  cpeacTBamu
aBToOMaTM3auMy  TEXHONIOTMYECKMX  MPOLLEeCCOB U MPOM3BOACTB» W OBNALEHUIO

NPogeccroHabHbIMMU KOMMETEHLIUSIMUA.



MepeyeHb
1. MNpaKTn4ecKoe 03HaKOM/IEHVE C YCTPOMNCTBOM TPaHCHOPMATOPOB HaNPsHKEHNS
2. MpakTrnyeckoe 03HaKOM/IEHWE C YCTPOMNCTBOM TPaHC(HOPMAaTOpOB TOKa
3. I3yunTb CXeMbl U Ipynnbl COeMHEHNS 0OMOTOK TpaHC(OpMaTopoB
4. N3yyeHne KOHCTPYKLMK, CXeMbl aBTOTpaHCc(opmaropa

5. VI3yueHne KOHCTPYKLMW 1 YCTPOINCTBA aCUHXPOHHOTO ABUFaTeNs C KOPOTKO3aMKHYThIM
POTOPOM

6. MyCK B X0Ofi aCMHXPOHHOTO [BUraTeNs C K3p Npy NepektoueHnm Co «3Be3fbl» Ha
«TPEYroNbHUK»

7. VI3yueHuie CXem BK/HOUEHMS TpexdasHbIX ABUraTeneil oT ogHotasHol ceTu
8. YCTPOIACTBO KOMNEKTOPHOI MalLWHbI MOCTOSHHOTO TOKa

9. YCTPOIACTBO M KOHCTPYKLMS LLIAroBOro ABMraTens



MpakTuyeckasn paboTa Nol

MPAKTUYECKOE O3HAKOMJIEHVE C YCTPOWCTBOM
TPAHCP®OPMATOPOB HATTPA>XXEHNA

Llenb paboThl: N3yyeHne KOHCTPYKLUM 1 NapameTpoB TpaHcthopmMaTopa
HarNpsYKeHUs.

MnaH paboThl:

CocTaBUTb 3CKM3 TpaHcopmaTtopa. Ha 3ckmM3e ykKasaTb rabaputHble W
npucoeanHuTeNbHblE pa3Mepbl. OnpeaennTb TUM cepaedHuKa. [py nomom
KOMOMHMPOBAHHOIO npubopa OnpefennTb  KO/MYECTBO OOMOTOK, HalTu
nepBuYHY0 06MOTKY. COCTaBUTb 3/IEKTPMYECKYKD CXeMy TpaHcgopmaTopa.
3amepuTb BbIXOAHbIE HanpshkeHusi. CaenaTtb BbIBOA O NPoenaHHOM paboTe.

OCHOBHbIE TeopeTunYecKune ceegeHus.
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Pu1cyHOK 1.1 ¥ CTpOMCTBO 0gHOha3HOro TpaHchopMaTopa

TpaHcgopmatop npeacTaBnseT cobor CTaTUHeCKNIA 3NEKTPOMArHUTHBIN
annapar, cnyXalumin 4na npeobpasoBaHns NepeMeHHOro Toka OfHOro
HanpsKeHWs B MePeMeHHbI TOK APYroro HanpsxeHus, 6e3 n3mMeHeHus
4acToThl.

OCHOBHbIe YacTu TpaHcopmaropa: cepAeyHnNK (MarHMTONPOBOA)
N3roTOBNAETCH n3 (heppoOMarHUTHOro marepvana - NNCTOBOMW
3/IEKTPOTEXHUYECKOIN CTaNn U [iBe 0OMOTKMN — NepBuYHas U BTOPUYHAsA, CBA3aHHbIE
WHAOYKTMBHO MPW MOMOLM MarHUTHOro notoka. O6MOTKM B TpaHc(opmarope
3NIEKTPUYECKWN pasfefieHbl, npuyeM 00MOTKa, MOAKIHYaeMast K CETW, Ha3blBaeTCs
NnepBMYHONM, @ 06MOTKA, K KOTOPOI NOAKNHOYEH MPUEMHNK Harpyska, — BTOPUYHOMN.
Bce BeNMUMHBI, OTHOCALLMECS K 3TUM 0OMOTKaM TOKW, HanpshkeHus, 34C n 1.0,
COOTBETCTBEHHO 0603HauvatoTcAd mHgekcom 1 (11, UL, E1) n 2 (12, U2, E2) u
Ha3blBatOTCA MEPBUYHBIMW U BTOPUYHbIMW. [lof [eiACTBMEM MEPEeMEHHOrO
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Hanps>keHns Ul B nepBMYHO 0OMOTKe NPOTEKaeT NepemMeHHbI TOK |1, KOTopbIi
CO3JaeT B MarHMTOMNPOBOAE, MEPEMEHHBIA MarHUTHbIA NOTOK ®. 3amblkascb Mo
MarHMTONpPOBOAY, 3TOT NOTOK MPOHM3bIBAET 0OMOTKM TpaHcopmaTopa 1 HaBoauT
B HUX 34C:

B MePBUYHOM 0OMOTKE:

ei=W, {;—CD (ll)

BO BTOPUYHOW OOMOTKE:
&= W, o (1.2)
Co BTOPMYHOI 06MOTKM CHMMAaeTCs HanpsbkeHne U2, KoTopoe
NojaeTcsd Ha MNPUEMHUK 3/1EKTPUYECKON 3Heprun. ECAM MarHWTHbIA  NOTOK
TpaHcgopmMaTopa ABNFETCA CUHYCONAAIBHOW (DYHKLME BPEMEHN.

@ = dmsin ot (1.3)

TO Mocfie MNOACTAHOBKM ero BblpaXkeHus B ypaBHeHus (1.1) n (1.2) wu
AndgdepeHUMpoBaHa MOXXHO NMOMYUNTb BbIPKEHUS NS AeNCTBYHOLLNX
3HayeHuin C nepBNUYHOM N BTOPUYHOM OOMOTOK.

E1=4,44W1f Om; E2=4,44W2f ®m (1.4)

rae:
f — yacToTa nuTaroLLEN ceTw;
W1, W2 — uncnio BUTKOB COOTBETCTBYHOLLIMX 0OMOTOK TpaHcjopmaTopa.

OTHoweHre 3C nepBrYHOIN 06MOTKM TpaHchopmatopa K 3C BTOPUYHOIA ero
0OMOTKM, paBHOE OTHOLLIEHNIO COOTBETCTBYHOLLMX YMCEN BUTKOB 0OMOTOK,
Ha3bIBaeTCA KOI((PULMEHTOM TPaHCHOopMaLnn:

E1/E2 = WI/W2 =k (1.5)

Bennunny k — otTHoweHne 3C nepBmyHOM 06MOTKM TpaHcopmatopa K 34C
BTOPUYHOM 0OMOTKM — Ha3bIBatOT KOAPPULMEHTOM TpaHCHopmalmm.

Ecnn E1 < E2, To TpaHcopmMaTop ABMSETCA MOBbILLAKOLLMM,;
npu E1 > E2 0H 6yaeT NOHMXatOLLMM.

KOHTPO/ILHbIE BOMPOCHI:

1 TMosicHMTe Ha3Ha4yeHne TpaHcdopmMartopa.
2 OO6bACHMTE YCTPOMCTBO M MPUHLNN AENCTBUS 0AHO(Aa3HOro TpaHcdopmaTopa.
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MpakTnyeckas paborta No2

MPAKTUYECKOE O3HAKOMJIEHVE C YCTPOWCTBOM
TPAHC®OPMATOPOB TOKA

Llenb paboThbl: M3yyeHne KOHCTPYKLUMN 1 NapaMeTPoB TpaHcqopmaTopa TOoKa.
MnaH paboThl:

CocTaBuTb 3CKM3 TpaHcdopmMaTopa. Ha 3ckn3e yKkazaTb rabapuTHbIE U
npucoeanHUTENbHbIE padmepbl. COCTaBUTb 3MIEKTPUYECKYHO CXEMY
TpaHcopmatopa. Caenartb BbIBOA O NPOJenaHHON paboTe.

OCHOBHbIE T€eopeTuHYeCcKne ceegeHus.

N3mepuTenbHble TpaHcjopmaTopsl TOKa (TA) cny»xar ans
MPONOPLMOHAIBHOTO CHUYKEHWSA MEPBUYHOIO TOKa BO BTOPUYHBIA U A/19 N30/158LMN
BTOPMYHbIX Lienei OT nepBuUYHbIX. CHKeHME NepBMYHOIO TOKa HEOOX0AUMO A/15
CHWKEHMSA rabapuToB M3MepuUTeNbHbIX npubopos. Bce TA [OMKHbI UMETH
MapKMPOBKY MEPBUYHbLIX W BTOPUYHBLIX LEenei. Hayano u KoHeL, nepBUMYHON
06MOTKM 00603HAYarOTCA COOTBETCTBEHHO J11 1 J12, a BTOpU4HO W1 n N2. B
YCNOBHOM 0603HayeHnn TA oTpaKaeTca Hamumne aByx 06MOTOK.

B oT/Mume 0T cnioBbIX TPaHCHOPMATOPOB U TPAHCHOPMATOPOB HaNPsHXKEHNS,
ANA TpaHCopmaTopoB TOKA HOMWH&IbHBIM — ABMISETCA  PEXUM  KOPOTKOro
3aMblKaH/UA BTOPUYHOM OOMOTKM, @ OMacHbIM — PEXUM XOM0CTOro Xo4a, Korga
HapyLlaeTcqd LenocTb BTOPUYHOW Lenu. 3TO 06ycCnaBnMBaeTCca MPUHLMNOM
[ecTBMSA TpaHcgopmaTtopa Toka (puc. 2.1). TokK Harpysku notpebutenein I
NPOTEKAET MO NEPBUYHOIN 0OMOTKE C YMC/IOM BUTKOB Wi. ITOT TOK co3gaeT MAC
lawi. Mop perictBuem ato MAC yepe3 MarHUTONPOBO/, 3aMbIKAETCA MarHUTHbIN
NOTOK ®P1. MarHUTHbIN NOTOK ®P1 MHAYUMPYET BO BTOPUYHON OOMOTKE C YMCNIOM
BUTKOB W2 Q[1C Ea. NMpKn 3aMblKaHWM BTOPUYHOM OOMOTKM Ha CONPOTUB/IEHNE BO
BTOPUYHOM LEenn NpoTekaeT TOK lz, 3TOT TOK co3gaeT csoto MAC lawz 1 cBOM
MarHUTHbIA NOTOK @2, KOTOPbIA, MO npaswny JleHua, HanpaeieH HaBCTpeyy
noToky @1, CymMmapHbId  MarHUTHbIA MOTOK  @Pcym, NPOXOAALMA  Yepes
MarHMUTONPOBOJ, PaBeH Pa3HOCTN MarHUTHbLIX MOTOKOB @11 @2:

Pcym= P1—D: . (2.1)

®cym, Ha KOTOPbI paccYMTbIBAETCA MarHUTONPOBOA, MO BE/IMYMHE HAMHOIO
MeHbLUe noToka d1, 1 amnanTyaa cuHycouasl BTopuyHo 34C nveeT HebOsbLLOE
3HauveHne. COOTBETCTBEHHO HeOO/bLLOE HanpsXXeHue OyaeT Ha Harpyske Bo
BTOpPUYHOM Uuenn. Tak, npu Zzware = 0,6 OMa U HOMUHa/IbHOW Harpyske B
MepBUYHON Lienn:
U2rom = l2Hom Zznare = 5%0,6 = 3 B. (2.2)

Takoe HanpsHKeHVe He NpeCcTaBsSeT ONacHOCTU Ans 06CY)XXMBAKOLLETO
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rnepcoHana, faXke €M OH NMPUKacaeTcsl OAAHOBPEMEHHO K fIBYM BbiBOAM
BTOPUYHOI LienMn TpaHchopmaTopa ToKa.
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PucyHok 2.1 TpuHUMN AeACTBUA TOKOBOI0O TpaHcdopmaropa

Ecnu pa3spbiBaeTcs BTOPUYHAA Lienb TpaHc(opmartopa TokKa, Korga no
MepBUYHON LIENN MNPOTEKAET HOMMHA/IbHbIA TOK — TOK MOTpebuTenen, TO
ncye3aeT MOTOK, CO3/1aBaeMblil BTOPUUYHOM 06MOTKOM P2, a Yepe3 MarHMTONPOBO/
MblTaeTCsA NPONTM NOTOK P1. NOCKOMbKY CeveHne MarHUTONPOBOAA He paccyMTaHo
Ha NPOoMnycKaHne Takoro 60/1bLLIOro MarHUTHOMO MOTOKA, TO MarHUTOMPOBOA
HacbIlaeTca W HarpeBaeTcs. BHelHe 3TO nNpoOSBASETCA B MOYEPHEHUM
MarHMTONpoBoja  M3-3a  OOYr/iMBaHWA  MeXIUCTOBOW  m3onsauuu. Ot
MarHMTONpPOBOAa HarpeeatTcs 0OMOTKM, UX U30/1AUMA 00YTIMBAETCS.

Kpome aToro, npu paspbiBe BTOPUYHOM 0OMOTKM B MECTE pa3pblBa MoABISETCS
BbICOKOE HanpskeHue, JOCTUratoLLEee Mo aMIMTYAe HECKO/IbKMX KB. 310
BbI3bIBAETCA TEM, YTO B MOMEHT Mepexoa MarHUTHOro NnoToka 1 Yepes HyieBoe
3HaYeHne CKOPOCTb M3MEHEHMSI MarHUTHOIO MOTOKA Pe3kKo YBENMYMBAETCA MO
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CpaBHeHuto ¢ dcym. Torga Ha BTOpUYHON 06MOTKe HaBoauTcs EAC:
egz-Wzd— (23)

TpaHcgopmaTop TOKa NpeBpaLLaeTcs B CBOe0OpasHbIi NMK-TpaHcHopmaTop.
3C HaBOAMTCA TONLKO B MOMEHTbI NepexoAa MarHUTHOro NOTOKa Yepes Hy/ieBoe
3HayeHue. MNukn SAC aocTuraroT BENNYMHBI HECKONIbKMX KB. BKNtoyeHne
YesioBeKa B Liernb pa3opBaHHON BTOPUYHON 0OMOTKM NPUBOANT K NMOPAXKEHUIO
3/IEKTPNYECKNM TOKOM.

CO0O0TBETCTBEHHO OCHOBHOE Ha3HayeHWe N3MepPUTESIbHOrO TpaHcopmaropa
TOKa:

1. paclumpeHus npeaenos U3MepPeHns no TOKY;

2. 0becreyeHe 3/1eKTPo6e30nacHOCTY 00CTYXKMBaKOLLEro NepcoHana npu
akcnnyatauun KNI 3a cYéT pasaeneHns nepBuyHoOM 06MOTKM 1 BTOPUYHOM
60/1bLUIMM COMPOTUB/IEHVEM.

BONbLUIMHCTBO WMTOBbLIX NPUOG0OPOB A1 NOACTAHLMIA 1 3NEKTPOCTaHLMM
M3roTaB/IMBaKOTCA HA HOMUHA/IbHBIN TOK 5 A, MO3TOMY Y HOMUHA/TbHbIN
BTOPUYHBbIA TOK TA cocTaBnsieT 5 A. BaxxHoi xapaktepucTukon TA aBnsieTcs
KO3(h(hMUMEHT TpaHcqopmaL M, KOTOPbIA NOKa3biBaET OTHOLLIEHME MEPBUYHOTO
TOKa Ko BTOpn4yHOMY, Hanpumep 100/5 (nponsHocaT 100 Ha 5).

KOHTPO/ILHbIE BOMPOCHI:

1 lMosAcHMTE Ha3HaveHWe TpaHcgopmaropa.

2 O6BACHMTE YCTPOICTBO M NPUHLIMN A/CTBMS TpaHChopMaTopa ToKa.
3 Knaccbl TOUHOCTM M3MEPUTENbHBIX TPAHC(HOPMATOPOB TOKA W HaMPSHKEHUS.
4 Yem onaceH Pexxum Xon0CcToro xofa Ans TpaHcthopmaTopa Toka?
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MpakTnyeckas pabota Ne3

N3YUNTb CXEMbI N TPYTITNbl COEONHEHNA OBEMOTOK
TPAHC®OPMATOPOB

Lienb paboTbl: N3yunTb METOAbI U CXEMbI BK/IHOUEHMSt 06MOTOK Tpex(asHbIX
MOHWXKAOLLMX TPaHCHOPMAaTOPOB.

MnaH paboTbl: M3yunTb 1 3aprcoBaTh KNEMHYIO KOOAKY TpaHc(opmaTopa ¢
0603Ha4eHMeM Hadaia U KOHLIOB 06MOTOK. HaprcoBaTh CXeMbl COEAMHEHUS
06MOTOK TpaHcopmatopa rpynn «0x»; «6»; «5»; «11»

OCHOBHbIE TeopeTunYecKune ceegeHus.

TpéxdasHbiM TPaHC(HOPMATOPOM Ha3bIBAETCA 3/1EKTPOMArHUTHbIM annapar,
npeo6pasyroLLnii CUCTEMY NMepPeMEHHOro TPEX{asHOro Toka npv NOCTOAHHOW
4acTOTe MUTAOLLIEN CETU U COCTOALLMI U3 LWECTN MHAYKTUBHO CBA3AHHbIX
KaTyLleK.

B 3aBMCMMOCTHM OT YCTPOICTBA CepAeyHMKa TpaHcghopmaTopa pas/imyator:
a) TpaHcgopmMaTopbl C HE3aBUCUMbIMU MarHUTHbIMU c1ucTeMamu (rpynna u3
TPEX 0 HO(a3HbIX TpaHCHOPMaTopoB); 6) TpaHCKHOPMAaTOpPbI CO CBSA3aHHbLIMN
MarHUTHbIMW cucTeMamMu (OMH TPeX CTEPXXHEBOW TpaHC(opMaTop, KOTOpbI
NCMOb3yeTCs NPY BbINOMHEHNW AaHHON NabopaTopHOIA paboTbl). Y CTPONCTBO
TaKoro TpaHcgopmaropa nokasaHo Ha puc.3.1

PucyHoK 3.1 BHelLHWin BUg,
TpexhasHOoro TpaHcopmaropa ¢ Nja0CKON MarHUTHOM CUCTEMOM

Mpy Npeobpa3oBaHUK TPyNMbl U3 TPEX OAHOMA3HbIX TPaHCHOPMATOPOB B OAWH
TPEXCTEPXKHEBOW HECKOMbKO YMEHbLUAETCA [A/MHA MarHUTHOM Lenu, NnoaTomy
BO3HMKAET HeOOo/Mbllas MarHUTHass HEeCUMMETPUS KOHTYPOB, MO KOTOPbIM
MPOXOASAT NOTOKM OTAENbHbIX (ha3, UTO BbI3bIBAET HECUMMETPUIO TOKOB X0/10CTOrO
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Xoga 9TMX (ha3. HecummeTpus  CKasbiBaeTCs, [flaBHbIM  06pa3oMm, B
TpaHcjopmMaTopax Masio MOLLHOCTK, re ApMO UrpaeT OTHOCUTE/IbHO 60/IbLUYHO
pofb. B TpaHcdopmatopax 60MbLIOA MOLLHOCTM HECUMMETPUS  3aMETHO
crnakmsaetca. [pn Harpyske TOK XO/IOCTOr0 XO4a OKasblBaeT HebosbLioe
BIMSHWE Ha TOKM B MEPBUYHLIX W BTOPUYHLIX OOMOTKax. B pesynbtate npu
CUMMETPUYHOM MUTAIOLLEM HaMpPsHXKeEHUW M PaBHOMEPHOW Harpyske Bce hasbl
TpéxcasHoro TpaHcopmaTopa Haxo4ATCA NPAKTUYECKM B OAUHAKOBbLIX YCNOBUSAX.
[MoaToMy BbIBeAeHHble  (hOPMY/ibl, MOCTPOEHHbIE CXEMbl 3aMeLleHus 1
rpauyeckne 3aBUCUMOCTW, MOJyYeHHble ANS. OAHOMA3HOro TpaHcgopmaropa,
cnpaBef/mBbl. U And  TpéxdasHoro TpaHcdopmaropa. OAHAKO B pexumve
XO0MOCTOr0 X0fa, Ha KOTOPbIi1 60/bLUIOE B/USHME OKa3blBaeT CXema COeAVHEHUA
06MOTOK, MMeKTCA OCOBEHHOCTU. PacCMOTPVMM OCHOBHbIE CXeMbl COeAUHEHMS
06MOTOK . [lepBMyHad v BTOpMYHAA OOMOTKM TPEX®A3HbIX TPaHCKHOPMATOPOB
MOTryT ObITb COEAUHeHbl MO C/eAyloWnM CXemMaM: «3Be3fa», «3Be3fa C
BbIBEAEHHOWN HYNIEBOW TOYKOM», «TPEYrofibHUK», «3Ur3ar ¢ BbiBeJeHHO HYNeBOW
TOYKOM». OObIMHO OOMOTKY BbICLUErO HarpsHXKeHUs COeAMHAOT M0 CXeMe
«3B€3[a», YTO NO3BOMSET MPWU 3a4aHHOM HAMNPSHKEHUN WMMETb MeHbLUee 4YuC/Io
BUTKOB B (pase.

3akmMMbl  TpaHcdopmatopa cornacHo [OCT o0603HayaloTcs B MOpPSAAKe
yepefoBaHUs (a3: Ha CTOpOHe Bbicwero HanpshkeHusa (BH) A, B, C — Havana
06MOTOK, X, Y, Z - KOHLbl OOMOTOK; Ha CTOPOHE Hu3wero Hanpsxenus (HH)
COOTBETCTBEHHO &, b, C U X, Y, Z.

Kpome ykasaHMa Ha crnocob6 coeaMHeHUss OOMOTOK TpaHchopmartopa,
HeobX0AMMO eLLé yKasaHue Ha Yros ciBura, Mexzay nepBuyHbIM U BTOPUYHBIM
NMHENHBbIMW  HaMpPsXKEHMSAMU, B COOTBETCTBMM C YeM, OMpefensercs rpynna, K
KOTOPOW NPUHAANEXMUT TpaHcqopmarop (Bcero 12 rpynn).

KOHTpO/bHLIE BOMPOCHI

1. YCTPOMCTBO 1 NPUHLMN AEACTBUA TPEX(A3HOIO TPEXCTEPXKHEBOIO
TpaHcdopmaTopa. Cnocobbl OXaXaeHWS.

2. Crnocobbl coeiHeEHMSA 0OMOTOK TPEX(a3HbIX TPaHCHOPMATOPOB U UX
0603HaueHus.

3. Uem 00bACHAETCA HECUMMETPUSA TOKOB X0/10CTOr0 X04a?

4. MapknpoBka 06moTok BH 1 HH.

5. XonocToi xof TpéxdasHoro TpaHcgopmaropa Npu pasInyHbIX CoeAMHEHNAX
06MOTOK.

6. Kakue 3nemMeHTbl CXeMbl 3aMeLLeHns onpeaenstoT No AaHHLIM OMbITa X0/10CTOro
X0/[a N KOPOTKOro 3amblKaHnA?

7. CXeMbl 1 Tpynnbl COeaUHEHNS 0OMOTOK.
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MpakTnyeckas pabota Ne4
N3YUYEHUME KOHCTPYKLUWIN, CXEMblI ABTOTPAHC®OPMATOPA

Llenb paboThbl: M3ydeHre npuHUMNIA paboTbl U KOHCTPYKTUBHbBIX OCOGEHHOCTEM
nabopaTtopHOro aBToTpaHcgopmaropa.

MnaH paboTbl: CocTaBUTb 3CKM3 aBTOTPaHCopMaTopa ¢ yKazaHMeM Ha3HauyeHus
OCHOBHbIX YacTeW.

OCHOBHbIE TeopeTunYecKune ceeaeHus.

ABTOTpaHC(OpPMaTop — 3TO TaKoli BU/, TpaHCHOpMaTopa, B KOTOPOM MOMUMO
MarHUTHOV CBS3W MeXay 0OMOTKaMU UMEETCS eLLE W 3NEKTPUYECKas CBA3b. B

OTNNYMK OT ABYX 0OMOTOYHOIO TPaHc(opmaTopa, aBToOTpaHchopMaTop UMeeT
0AHY 0O6MOTKY, YaCTb BUTKOB KOTOPOW NPUHAAJIEXUT O4HOBPEMEHHO MEPBUYHON U
BTOPUYHOM LIEMSM.

ABTOTpaHC(hopMaTop MO CPABHEHUIO C TPAHCHOPMATOPOM PABHOW MOLLHOCTM
06naAaeT creayroLWMM NPENMYLLECTBAMM:

- MEeHbLUUM PacxofoM aKTMBHbIX MaTepuanoB (Mefb 1 3NeKTPOTEXHMYECKAs
cTa/ib);

- 6onee Bbicokum K4,

- MEHbLUVMW pa3MepaMu 1 CTOUMOCTbHO.

LLIMpOKO pacnpocTpaHeHbl aBTOTPaHCHOPMATOPbI C MEPEMEHHbLIM
KOoa(hpuumMeHTOM  TpaHcopmauun. B 3aTom cnyyae  aBTOTpaHchopmarop
CHabXXaloT YCTPOMCTBOM, MO3BOMAKLINM PerynMpoBaTb 3Ha4YeHME BTOPUYHOIO
Hanps>KeHUs NMyTemM M3MEHEHWUS Ymcra BUTKOB B 0OMOTKaxX. OCYLLEeCTB/AETCSA 3TO
nnbo nepekoyaTenem, M0 ¢ MOMOLLHO CKOMb3ALLEr0 KOHTaKTa (LLETKM),
rnepemeLLaemMoro HerocpeACTBEHHO MO 3aYULLEHHbIM OT  M30M1ALUMU  BUTKaM
06MOTKM. Takune aBTOTPaHC(OPMATOPLI, HA3bIBAEMbIE PErYNATOPaMU HANPAXeHUS,
MOFYT ObITb O4HO(A3HbIMK 1 TPEX(a3HbIMN.

B uensx opHogasHOro Toka Hambosiee pacrpocTpaHeHbl PerynmpoBOYHbIE
ofjHo(ha3Hble aBTOTpaHcopmartopbl cepun PHO un JIATP, KoTopble npu
HanpsXkeHuax cetn 127 wim 220 B paoT BO3MOXHOCTb M/IaBHO M3MEHATH
HanpsbkeHne Ha Bbixoge oT 0 go 250 B. Takow aBTOTpaHcqopmatop puc. 4.1
COCTOMUT M3 KOMbLEBOro MarHuTonposofa 3, OT OOMOTKM KOTOPOro CAefiaHo
HEeCKO/IbKO OTBOZOB, MO3BOMAIOLLMX BKIKOYATb €€ Ha fiBa PasHbIX HanpsKeHus
(127 nnn 220 B). Topuesass NOBEPXHOCTb 0OMOTKM OYMLLEHA OT U30/IAUUN 1 MO
06pa3oBaHHON TakKUM 06pa3oM «[OPOXKKe» MepeMeLlaeTcs YrosibHO-rpagmToBas
LeTKa 2. PerynnpyeTcs HanpspKeHve MoBOPOTOM PYKOATKM 1.
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PucyHok 4.1 OpHohasHbIA perynnpoBOYHbIiA aBTOTpaHcopmaTop

KOHTpO/LHbIE BOMPOCHI:
1. KakoBbl JOCTOMHCTBA TPEXOOMOTOUYHbIX TPaHCHOPMaTopOB?

2. NoyeMy aBTOTpaHCHOPMATOPbl 06bIYHO BbIMOHAKTCA C KOIPPULNEHTOM
TpaHchopmaunn k< 2?
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MpakTnyeckas pabota Ne5

N3YYEHWE KOHCTPYKLN 1 YCTPONCTBA ACUUHXPOHHOI O
OBUTATETA C KOPOTKO3AMKHYTbIM POTOPOM

Llenb pa6oTbl: O3HaKOM/IEHUE C YCTPOWCTBOM U Ha3HAUYEHNEM OCHOBHbIX Y3/10B
ABUraTesns.

[MnaH paboThbl: Pazobpatb nccnefyemblii apuratesis. CocTaBUTb 3CKU3 ABUraTens
C YKa3aHMeM HasHa4yeHua N NpUMeHsaeMbIX matepuanos. OnpeaennTs BUA
OXNaKaeHNs, NopsaoK pa3dbopku, COOPKK ABuraTens.

OCHOBHbIE TeopeTunYecKune ceegeHus.

ACVHXPOHHbIE [BUraTeIM OTHOCATCA K K/acCy 3MeKTPUYecKMx MallvH
nepemMeHHoOro Toka. B oTanume OT MalIMH MOCTOAHHOIO TOKa MarHWUTHOE Mone
BO30Y>KAaeTCsA B HMUX Tpex(asHbIM MepeMeHHbIM TOKOM. MOLLHOCTb aCUHXPOHHbIX
Apuratenent konebnetca OT [ONel BaTTa [0 HECKOSIbKMX TbICAY KMnoBatT. OHK
LUIMPOKO WCNOMb3YKTCA B CUCTEMAxX 3/IEKTPONMPUBOLA B Ce/IbCKOM XO3ANCTBE,
MPOMBILLNIEHHOCTW, ObITOBLIX Mpubopax. WX OCHOBHbIMW  [LOCTOMHCTBAMMU
ABNAKOTCA MPOCTOTA, BbICOKAA HAAEXHOCTL B paboTe M HN3Kas CTOMMOCTb.

OCHOBHbIMW YaCTAMN aCUHXPOHHOIO [IBUraTeNs ABAKOTCA CTATOP U POTOoP.

CTaTop -— HenoAswkHad 4acTb 3nekTpoasuratend. OH COCTOUT U3
MarHMTONPOBOAA, BbINO/HEHHON0 B BWAE MOMION0 UWAMHAPA, HabpaHHOro u3
TOHKWX NIMCTOB 3/1EKTPOTEXHMUYECKOIN CTanm puc.4.1. JICTbl UMetoT hopMy Kosel
C Masamu, pacnosioXXeHHbIMW Ha BHYTPEHHEW OKPY)KHOCTM cTaTtopa. B nasbl
cratopa YNOXeHbl MNPAMOSIMHEHbIE  CTOPOHbI  MHOTFOBUTKOBBLIX — KaTyLLEK,
obpasyrolmx Tpu asbl 06MOTKM. MarHuTonpoBo cratopa C OOMOTKOM
3anpeccoBaH B allOMWHMEBLIA WM YYTYHHbIA Kopryc. 1o Topuam cTaTtopa
KpenaTca [ABa NOALUMNHUKOBBLIX LWKWTa C MOAWUMHUKaMKU, B KOTOPbIX POTOP

BPALLLAETCA COOCHO C PACTOYKOIA cTaTopa.

PucyHok 4.1 CtaTtop aCMHXPOHHOIo ABUraTens
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PoTop TpexgazHOro aCMHXPOHHOIO ABUraTens COCTOMT U3 MarHMTONpPoBoAa
LUMAIMHAPUYECKON (POPMbI C NMPOAOAbHBIMM Na3aMi Ha BHELLHEN LMANHAPUYECKO
MOBEPXHOCTM 1 0OMOTKM, pas3meLLaemoii B 3TUX nasax. MarH1TonpoBos
HabmpaeTcs 13 INCTOB 3NEKTPOTEXHNYECKOW CTain. Mexay poTOpOM ¥ CTaTOpOM
MMeeTCS paBHOMEPHbIN BO3AYLLHbIN 3a30p.

OCHOBHOE MCMOHEHME aCUHXPOHHbIX ABUraTeNeil aN1eKTpoABMraTenb C

KOPOTKO3aMKHYTbIM pOTOPOM puc.4.2. POTop npeacTaBnsieT coo0M
MarHMTONPOBOJ C 0OMOTKOI THMa «6e/inybs KneTka» puc. 4.2 a), He MEKOLLIEN
KaKuX —1Mb0 CoeAMHEHNI C UICTOYHUKOM NMuTaHnA. OBMOTKa BbINOMHAETCSA MO0
COOPHOM M3 MeIHbIX CTEPXKHEN 1 KOPOTKO3aMblKaKOLWMX Konew, puc.4.2 6), nnéo
MOHO/IMTHOM, Koraa 1 06MOTKa M KO/bLa, a TakXe BEHTUSALMOHHbIE 10NacTu
BbIMNO/IHAKOTCA U3 &IIOMUHUA NYTEM OT/IMBKM B CnieLyanbHyto dopmy puc.4.2 B).

[laker poropa
a) BenTuasuuonnsie 6)
JaMBIKaIOMKE KOJMbIA JAONACTH
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PUCYHOK 4.2 KOHCTPYKUUS KOPOTKO3aMKHYTOI0 pOTOpPa aCUHXPOHHOW MalUWHbI
Y CNnoBHOE 1306paxXeHne aCUHXPOHHOIO ABUrartens ¢ KOPOTKO3aMKHYTbIM
POTOPOM:
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KOHTPO/bHbIE BONPOCHI:
1.Kakue B1abl NOTepb UMEHOT MECTO B aCMHXPOHHOM ABuraTene?
2. Moyemy MarHWTHbIE MOTEPY B CEPAEYHIKE POTOPa He YUUTbIBAOT?

3. Mpy KaKnX YCNoBMAX MOXET NMPOUCXOANTb «MPUAUMaHMe» poTopa K cTaTopy?
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MpakTnyeckas pabota Ne5

NMYCK B XO4 ACNNHXPOHHOI'O ABUT"ATEJ1A C K3P IMNPU
NMEPEK/TFOHEHWI CO «3BE3[bl» HA «TPEYT OJIbHUNK»

Llenb pa6oTbl: O3HaKOM/IEHME C MPUHLUMNNASILHON CXEMOW BK/IKOYEHWS,
MPUHUMNOM AenCTBUA

MnaH paboTbl: MepevepTnTb CXemy nycka. 3yuntb NpUHLMN LeNCTBUA, NOPALOK
nepekItYeHN.

OCHOBHble TeopeTUYeCKne CBeAEHNS.

[MyCK aCMHXPOHHOrO [ABuWratens COMpPOBOX/AAETCA MepexofHbIM MPOLLEeCCOM,
06YyCNOBMEHHbIM MePexXofoM poTopa M MeXaHWYeCKM CBA3aHHbIX C HUM 4YacTein
NCMOSTHUTENbHOIO MeXaHn3ma M3 COCTOSIHWUA MOKOS B COCTOSHWME PaBHOMEPHOrO
BpallleHWs, Korfa BpallalolmiAi MOMEHT [BWUraTens ypaBHOBELUMBAETCH CYMMOM
NPOTMBOAENCTBYIOLNX MOMEHTOB, AEACTBYIOLNX HA POTOP ABUraTens.

[MycKoBble CBOWCTBA [BUraTens onpeaenstoTca B NepPBy0 oyvepedb 3HaYEHVEM
MyCcKOBOro Toka lp mam ero KpatHOCTbiO Ip / lyom WM 3HAYEHMEM MYCKOBOTO
MOMeHTa Mp unn ero KpatHoCTbltd Mp /Myow. [Buraten, ob6nagarouinia
XOPOLUMMM MYCKOBbIMW CBONCTBaMU, Pa3BUBAET 3HAYMTE/bHbIA MYCKOBOWN MOMEHT
Npu CpaBHUTENbHO HEOOMbLLIOM MYCKOBOM TOKe. OAHaKO MONlyYeHWe Takoro
coyeTaHUsi MYCKOBbIX MapaMeTpPoOB B aCUHXPOHHOM [ABurartesie COMpsiKeHo C
onpefeneHHbIMM TPYAHOCTSMK, & UHOTja 0Ka3blBAETCA HEBO3MOXKHbIM.

Mpn nycke AsuraTens crnocoboM HemnocpeAacTBEHHOrO BK/IHOYEHWUS B CETb, B
MOMEHT MOAK/OUYEHNs K CeTU B OOMOTKe CTaTopa BO3HMKAeT MYCKOBOW TOK,
MpeBbILAOLWMIA HOMUHANBbHBIN TOK ABUraTens B 5-7 pa3. Takoil 3HaYMTe/bHbIN
OPOCOK TOKA MOXET BbI3BaTb YpPe3MepHbI neperpes 06MOTOK CTaTopa W1 Bbl3BaTb
3aMETHOE TMOHMXKEeHWe B MNUTalOWEein CceTu, UTO HapywuT paboTy Apyrux
noTpeduTenei, BKMOYEHHbIX B 3Ty CeTb. [N YMeHbLUEHWS MYCKOBOro TOKa
Heo6X0ANMMO NPUMEHATB CneumanbHble Crnocobbl MycKa ABuUraTenein.

[Ns aCMHXPOHHbLIX ABUraTenein, paboTaroWmMx npu CoeavHEHUN O6MOTOK
cratopa TPeyrosibHUKOM, MOXHO MPUMEHWUTb MYCK MNEepPeKItyYeHreM O0OMOTKM
cratopa CO 3Be3fbl Ha TPeyrosibHUK. B MOMEHT MOAKMOUYEHNA ABUraTens K cetu
nepek/oYaTeNlb CTaBAT B MOMOXEHUE «3BE3Aa», MPU KOTOPOM 0O6MOTKa ctatopa
OKa3blBaeTCA COeMHEHHON B 3Be3dy, W (PasHOe Harnps>KeHne Ha crartope
NOHWXKaeTcs B V3 pa3. BO CTOMbKO e pa3 YMEHbLUAaeTCs U TOK B (hasHbIX
obmoTKax asuratens. Kpome Toro, npu coeguHeHMn 06MOTOK 3Be3401M MHENHbIN
TOK paBeH (hasHOMY, B TO BPEMS KakK MNpW COEAUHEHUM 3TUX >XKe 0OMOTOK
TPEYroNbHNUKOM JIMHENHBIA TOK 6onblie (hasHoro B V3 pa3. CnepoBaTtenbHo,
BK/IIOYMB OOMOTKM cTaTtopa 3Be3f0i, Mbl A06MBAEMCA YMEHbLUEHNA JIMHENHOrOo
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ToKa B (V3)? = 3 pa3a. [Moc/e TOro Kak poTop ABUraTenis pa3sroHUTCA A0 4acTOThbl
BpaLleHusl, 61M3KOM K YCTaHOBMBLLEWCS, NEpPeKsoyaTent ObICTPO MepeBoasT B
MOMOXEHME «TPEYrofibHUK» N (ha3Hble 0OMOTKWM [BUraTens OKasblBarTCA MOf
HOMWHa/IbHbIM HarpPs>XeHNEM.

PacCcMOTPEHHBI Crocob nycka MMEET CyLLLECTBEHHBbI HE10CTAaTOK —
MOHWXeHWe (ha3HOro HanNpsYKeHWsi B V3 pa3 CONPOBOXAAETCA YMEHbLLIEHWEM
MyCKOBOIO MOMEHTA B TP pasa, Tak Kak, MyCKOBO/ MOMEHT aCHXPOHHOIO
ABuraTens NpsMo NPonopLMOoHaneH Keaapaty HanpskeHns U,. Takoe
3HAUYNTENbHOE YMEHbLLEHME MYCKOBOr0 MOMEHTA He NMO3BONSIET MPUMEHSTb 3TOT
Crnocob nycka Ans Asurarteneid, BKIOUYaeMbIX B CETb NMPU 3HAYNTENbHOM Harpyske
Ha Bany.

PucyHok 5.1 Cxema BK/THOYeHNS
KOHTpO/IbHbIE BOMPOCHI:

1. KaknuMmn nokasaTensiMm XapakTepu3yrTCst MYCKOBblE CBOWCTBA aCUHXPOHHbLIX
apurarenemn?
2. KakoBbl [OCTOMHCTBA W HEAOCTATKM MYCKOBbIX CBOWCTB aCUHXPOHHbIX
aurarenen?

3. KakoBbl [JOCTOMHCTBA M HEAOCTaTKM MyCKa aCUHXPOHHbIX ABUraTenei
HEeMnocpeACTBEHHbIM BK/IHOUEHMEM B CETh?
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[MpakTnyeckas pabota Ne6

N3YHYEHNE KOHCTPY KU N CXEMbI BK/TKOUEHWA
OOHOPA3HOI O ACUHXPOHHOI O ABUT ATENA

Lienb pa6oTbl: O3HaKOM/EHWE C YCTPOMNCTBOM 1 Ha3HAUEHMEM OCHOBHbIX Y3/10B
ABUraTens.

MnaH paboTbl: Pa3obpaTb nccnegyemblii gpuratens. 3yuntb NOpPAaLoK pasbopkm
1 c60pKun. COCTaBUTb 3CKN3 PacnoOXeHNs OCHOBHbIX y3/10B. COCTaBUTL CXeMy
COeNHEHNS1 0OBMOTOK.

OCHOBHbIE TeopeTunYecKune ceegeHus.

B cucTemax aBToMaTMyeCcKoro yrnpas/ieHus, 6bITOBbIX NPUOOPOB U
YCTPOMCTBAX HAXOAAT NPUMEHEHMe OAHO(a3HbIe aCUHXPOHHbIE ABUraTeIv Masioi
MOLLHOCTW, N5 MUTaHMS KOTOPbIX TpebyeTcs ofgHoMa3Has Lenb. Asuratenu
MMeT pabouyto 1 NYCKOBY 00MOTKW. Paboyas 06mMoTKa 1 aurartens puc. 1
COCTOUT U3 ONpeAeNeHHOro Ymca BUTKOB 130/IMPOBAHHOMO NpoBoja. Myckosas
06MOTKa 2 BK/IKOUaeTCA NocnefoBaTeNlbHO € (ha3oCcABuratoLm YCTPOMNCTBOM
(KoHAeHcaTopom).

Paboyas 1 nyckoBass 06MOTKW pacrnosioXKeHbl B Nasax craropa u
NMOAKNHYAKOTCA K CeTU 0HO(ha3HOr0 TOKa. MarHuTHble 0OCM 0OMOTOK CABUHYTbLI B
npocTpaHcTBe Ha 90° 1 Kaxaas 13 06MOTOK 3aHMMAET MoJIOBUHY BCEX Ma30B
craropa. TakMm nyTeMm OCYLLEeCTB/AETCA YC0BME NOMYYeHNs BPaLLaroLLLEerocs
MarHMUTHOrO MOJISA: Ha/IMYKe NepeMeHHbIX MarHUTHbLIX NOTOKOB, HE COBMELLEHHbIX
B MPOCTPAHCTBE U CABUHYTLIX MO (Pa3e N0 OTHOLLEHWUIO APYT K APYTY.

PoTop oAHO(a3HbIX aCUHXPOHHbIX [ABUraTesielt BbIMOMHAETCA, Kak npasusio,
KOPOTKO3aMKHYTbIM 1 M0 KOHCTPYKLMW aHa/l0rMyeH poTopy TpexdasHoro
apuratens. EMKOCTb KOHAEeHcaTopa, BK/IKOYEHHOr0 Noc/ef0BaTe/IbHO C MYCKOBOWA
06MOTKON, NoA6MPAlOT TaKO BE/IMYMHBI, NPU KOTOPOIA €r0 eMKOCTHOE
CONPOTMB/IEHNE 60/bLLIE MHAYKTUBHOIO CONPOTUBEHWS MYCKOBOW 0OMOTKMN.

C1-C2 Hauasno v KoHeL, paboyeinr 06MOTKM
M1-I2 Hayano 1 KOoHeL, NyCKOBOW 06MOTKM
PUCYHOK 6.1YCTPONCTBO 04HO(A3HOro aCUHXPOHHOIO ABUraTens
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B pe3ynbTarte TOK B MYCKOBO 0OMOTKe OYZeT onepexxarb HarnpshKeHve Ha
Yron @n, a B paboyein 06MOTKe OTCTaBaTb OT HEro Ha yron ¢p . Kaxabli 3 TOKOB
CO3/JaeT MarHWTHbIN NOTOK, CABUT MO (ha3e MeXAy KOTOpbIMM COCTaBnseT

o = @n + @p puC. 2.

PucyHok 6.2 CaBuUr MarHUTHbIX NOTOKOB

[onycTnm, 4TO MHAYKTUBHOCTU paboyeit 1 MycKoBOM 0OMOTOK, a TakXke
eMKOCTb KOH/eHcaTopa noAobpaHbl TaKMM 06pa3oM, YTO TOK B paboyert 06MOTKe
OTCTaeT, a TOK B MYyCKOBOI 0OMOTKeE OrepexkaeT no (hase HanpspKeHve Ha yrosn 45°
Ha puc. 3 a npeactasneH rpaivk MrHOBEHHbIX 3Ha4eHUIA TOKOB 0OMOTOK.
KapTuHbI pe3ynibTUPYHOLWEro MarHMTHOrO Nnoss Asurarens Ans MOMeHTOB
BPEMEHU B TeUeHKe nepuoja nepemMeHHOro Toka, 0TMeYeHHbIX Toukamu 1,2,3,4.
N306paXkeHbl COOTBETCTBEHHO Ha pUCYHKax 3 6, B, T, A. KapTvHa MarHUTHOIO Mosis
B KOHLIe nepuoaa 6yaeT Takowm Xe, Kak U B Hadase nepunoga. HetpyaHo yoeamTbes
B TOM, UYTO pe3y/ibTUPYIoLLLee MarHUTHOe Mosie ABYX(asHOro ABuraTens BpaLlaeTcs
1 3a OfMH Mepunog NepemMeHHOro ToKa CoBepLUaeT oanH 060poT. BpatyaroLueecs
MarH1THOe MoJie HaBOAUT B KOPOTKO3aMKHYTbIX BUTKax potopa 34C

B3aumogencTeme Toka B MPOBOAHMKAX pOTOpa C MarHUTHbLIM MOJieM cTaTtopa
NMPUBOAUT K BO3HVMKHOBEHMIO BpaLLaloLero MomeHTa. MNMpumepHbIi BUA
MeXaHN4YeCcKor XapaKTepuUCTUKIN 0AHO(Aa3HOr0 aCUHXPOHHOI0 ABUraTens
NPUBEAEH Ha pUC.3 € U aHaNorMyYeH MexaHM4YeCcKo XapaKTepucTmKe TpexgasHoro
aCUHXPOHHOrO ABUrarens.

[

PucyHoK 6.3 NonyyeHne BpallaroLLleroca MarHUTHOro nons
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KOHTpPO/IbHbIE BONPOCHI:
1. MNoyemy oaHOa3HbIN ABUraTeNlb He CO34aeT NMYCKOBOro MOMEHTA?

2. C KaKoii Lienbto B Lienb MYyCKOBOW 06MOTKM ABUraTens BKIOYaKT
(hasocaBuUratoLLMi 3N1EMEHT?

3. UeM ofHO(a3HbI ABMraTeNb OT/IMYAETCS OT KOHAECAaTOPHOro?
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MpakTnyeckas pabota Ne7

N3YUEHWME CXEM BK/IKOYEHUA TPEX®A3HbLIX ABUTATEIEA OT
OJHODA3HOW CETU

Lienb pa6oTbl: O3HaKOM/EHWE C YCTPOMNCTBOM 1 Ha3HAUEHMEM OCHOBHbIX Y3/10B
reHepaTtopa.

MnaH paboThbl: 3anucaTb MacnopTHble AaHHbIE WUCcnegyemMoro asuratens. o
NpeAcTaBneHHbIM  (hopMy/nam  paccumtaTb  MPUOAM3UTENbHO  EMKOCTb
KOHAeHcaTopoB. [10 MOnyuyeHHbIM [aHHbIM COOpaTb CXeMbl W MPOBEPUTb
pe3ynbTaTbl pacuyeTa MyTeM 3anycka [ABWraTens W 3amepa HanpskeHus Ha
00MOTKax fABuratens. HanpspkeHue He AO/MKHO MNPEBbIlATh 3HauYeHUs ceTtu. B
0TYeTe 0TPa3nTb PACUETHbIE M MONYYEHHbIE OMbITHLIM MYTEM [JaHHbIE.

OCHOBHbIE T€eopeTuHYeCcKne ceegeHus.

Ha npakTuke MHOrAa BO3HMKAET HEOOXOAMMOCTb NPUMEHEHUS TPeX(a3HOro
aCMHXPOHHOIO ABuUraTens Ans paboTbl OT 0gHOMA3HONM ceTw. B aToM cnyyae
TpexdasHblii ABMraTenb UCNOb3YHT KakK KOHAEHCATOPHbIN, BK/IKOUMB €ro
CTaTOPHYK 06MOTKY MO 0HOW U3 cXeM 1306paxkeHHOI Ha pwc. 1(a,6,B,)
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PucyHok 7.1 CxeMbl 3arycka gsurarteneit oT ogHoMa3HoN ceTu

BenmnunHy paboueit EMKoCTM Cpag (k) MPYU NPOMBbILLINEHHOM YacToTe 50 L.
OnNpeAenstoT No O4HON U3 IMMUPUYECKMX (DOPMYII:

Ans cxembl puc.l a Cpas = 2700 L‘“

Ans cxembl puc.1 6 Cpys = 2800 Lm

ans cxembl puc.18 - Cpug = 4800 L‘“
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Mpn nogbope paboyeit eMKOCTU HEOOXOAMMO CNeAnTb 3a TeM, YTOObI
Be/IMYMHA TOKa B 0OMOTKe cTatopa npu YCTaHOBMBLLEMCS peXxume ¢ Tpebyemol
Harpy3konW Ha Bajsly He MnpeBblllasia HOMUH/ILHOMO 3HAaYeHWUs, YKa3aHHOIo B
nacnopTe ggurarens. Ecnm nyck Asuratens OCYLLEeCTBSAETCA BXOMOCTYHO UM C
HebO/IbLLION Harpy3kKoil Ha Basly, TO MyCcKOBas eMKOCTb He Tpebyetcsa. Ecnu e
ABUraTesib MyCcKaeTca B X0f, CO 3HAYMTENbHOIN Harpy3Koi Ha Basly, TO Heobxoanma
nyckoBas eMKocTb Cn , NoAK/IYaeMast Kak ykasaHo Ha puc. 1 B. BenmunHy aToi
emKocTh npuHumMaroT Cn = (2,5 + 3) Cpab. B aTom cnyyae nycKoBOW MOMEHT
ABuratens CTaHOBMTCA OAM3KMM K HOMWHaIbHOMY. [lpy  He0b6XO0AMMOCTY
[a/lbHENLLEro YBeNMYeHUs MyCKOBOr0 MOMeHTa eMKOCTb Cn crefyeT yBeSMUnTb
Ao (6+8) Cpab.

[Mpn ncnonb3oBaHUK TpexgasHoro ABuraTtens B 04HOMAa3HOM KOHAEHCATOPHOM
peXume, ero rosie3Has MOLWHOCTb He npesbllwaeT 60-70% OT HOMMHA/IbHON
MOLLHOCTM NpW ero paboTe oT TpexasHou ceTu.

KOHTpO/LHbIE BOMPOCHI:

1. Moyemy npu paboTe aCUHXPOHHOrO ABUraTens oT oAHO(a3HOM CeTu
YMEHbLLAETCH ero MOLLHOCTb?

2. Kak MOYXHO NOBbICUTbL NMYCKOBOW MOMEHT [BUraTens?
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MpakTnyeckas pabota Ne8
YCTPOWCTBO KOJINEKTOPHOW MALUMHBbI MOCTOAHHOIO TOKA

Llenb pa6oTbl: O3HaKOM/EHWE C YCTPOMCTBOM 1 Ha3HAUYEHNEM OCHOBHbIX Y3/10B
reHepaTtopa.

MnaH paboTbl: Pa3obpaTb nccnegyemblii gpuratens. 3yuntb NOpsaLoK pasbopkm
1 c60pKun. COCTaBUTb 3CKMN3 PACMONOXEHNA OCHOBHBbIX Y3/10B.

OCHOBHbIE TeopeTunYecKune ceeaeHus.

[Burarenn nocToAHHOro TOKa, HECMOTPSA Ha HEKOTOPbIE HEAOCTATKN,
06YCMOB/EHHbIE HA/IMUYMEM KOJINIEKTOPA U LLETOK, MPUMEHSAKOTCA LOCTATOYHO
LLIMPOKO. 3TO CBA3AHO C TEM, YTO OHM MO3BOAKOT M/1ABHO U B LUMPOKOM
AmnanasoHe perynmpoBaTb CKOPOCTb BPALLEHUS, UMEHOT CPaBHUTENIbHO Masible
rabapuTbl 1 BEC, U BbICOKNIA KO3(MLMEHT NONE3HOr0 AeACTBUS.

YCTPOIACTB NpefCcTaB/eHO Ha puc.l.

85\'? 4 2 31 9

\ <

P ===

o —-—

"L
—

PUCYHOK 8.1YCTpOMCTBO ABUraTesnis NOCTOAHHOMO TOKa

1 — Kopnyc; 2 — rnaBHbIi MOMKOC; 3 — 06MOTKA BO3BY)KAEHWUS; 4 — AKOPb;
5 — KONnekTop; 6 — Ban; 7 — WeEeTKoAepXXaTeNn co WeTKamn; 8 — nepeaHui
MOALUMMHUKOBBINA WAT; 9 — 3aAHMIA NOALUNMHUKOBBINA LAT;

10 — BeHTUNATOP; 11 — nanbl; 12 — NOALWMMHUK

KOHTPO/bHbIE BOMPOCHI:

1 Ha3HayeHVe OCHOBHbIX 3/1IeMEeHTOB BuUrarens?
2 JocTomHCTBa N HelOCTaTKM MaLUWHbI MOCTOAHHOMO TOKa?
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MpakTnyeckas pabota Ne9
YCTPOWCTBO U KOHCTPYKUWA LLUATOBOIO ABUTTATENA

Lienb pa6oTbl: O3HaKOM/EHWE C YCTPOMNCTBOM 1 Ha3HAUEHMEM OCHOBHbIX Y3/10B
LLIAroBOro ABUraTess.

MnaH paboTbl: Pa3obpaTb nccnegyemblii gpuratens. 3yuntb NOpsaLoK pasbopkm
1 c60pKun. COCTaBUTb 3CKMN3 PACMONOXEHNA OCHOBHBbIX Y3/10B.

OCHOBHbIE TeopeTunYecKune ceeaeHus.

PaboTa CMHXPOHHOIO LLAroBOro 3/IEKTPOABUraTeNid COCTOUT B TOM, YTOObI NpW
nojaye Ha HEro OAHOr0 3/IEKTPMYECKOro WUMMynbca ero 3ybuarbliii poTop
MoBOPaYMBa/ICA Ha [LO3MPOBAHHYHO BENIMUYNHY, KaK NpaBuio, Ha O4UH 3y6eLl.

KOHCTPYKTVBHO MOABVKHbIA POTOP M HEMOABWKHBbIA CTATOP LLIAroBoro
anekTpoasuratens O00bIYHO COCTOAT M3 Tpex (No uucny a3 ynpaensoLLEro
HanpsXKeHUs) CeKuMin, HabpaHHbIX M3 TpaHcgopmaTopHOro >kenesa. Cekuymu
poTOpa XEecTKO 3aKpensieHbl Ha Baly LUAroBOro 3/eKTpoABurartens, a Cekumu
cTatopa >KeCTKO 3aKpensieHbl Ha HernoABVWKHOW 4acTW 3TOro Baia LUAroBoro
anekTpoasuratens. M poTop, 1 CTaTop LUaroBOro 3/1eKTPOABUraTe st M3roTOB/IEHDI
C OAMHAKOBbLIMW MPAMOYrO/ibHbIMU BbICTYMamMK, HasbiBaeMbIMK 3ybuamu. Lllar
3y6L0B Ha POTOPe U Ha CTaTOpe OAMHAKOB, HO 3YyOLbl BCEX TPeX CEeKLMin cTaTopa
OTHOCUTE/IbHO OCU BpaLleHWsi Pacno/ioXeHbl OAMHAKOBO, a 3yOLbl BTOPOW CEKLMUN
poTopa CMeLleHbl OTHOCUTENbHO MEepBOM CeKuMn poTtopa Ha 1/3 wara, 1 3y6upl
TPETbLEN CEKLMM POTOPa CMELLLEHbI OTHOCUTENIbHO TOW e MepBOi CeKLMM poTopa
Ha 2/3 wara. Ha kaxioi 13 cekumii 06MOTOK cTaTtopa pasMeLLaroT yrnpasnstoLme
06MOTKM ¢ umcnom nonocoB N. pu nogave umnynbca HanpsykeHWs X Ha
0OMOTKY OHOM W3 CeKuMil cTaTopa pPOTOP LIAroBOro 3/eKTpoaBurarens
MoBOpaYMBaeTCA Ha Takoi yron A@, 4TOObl MUHMMMU3MPOBATb MarHUTHOE
COMPOTUB/IEHME  BO3AYLUHOrO  3a30pa  MeXay BbICTynamum  cratopa U
COOTBETCTBYHOLLEN ceKummn poTopa (puc. 9.1).
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PucyHok 9.1. Cxema noBopoTa poTopa CUHXPOHHOIO LLIAroBOro 3/1eKTPoABUraTess
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B cooTtBeTCTBMM C 3TUM, 3y6Ubl JAHHOW CEKUWMM poTopa, eCNnN He MPUHMMATD
crneumanbHbIX Mep, yCTaHaBMBalOTCA NPAMO MPOTMB 3YOL0B COOTBETCTBYHOLLEN
ceKuun ctatopa, T. €. yron A rpafgycoB, Ha KOTOpPbI NMOBOpayMBaeTcs poTop,
onpefenseTcs COOTHOLLEHNEM
A = 360/3N

Mopaya umnynbca Ha 06MOTKY CrefytoLLen CEKLMM CTaTopa BbI3bIBAET MOBOPOT
poTopa LWAroBOr0 3/eKTpoAsuratens ewle Ha yron AQ@ W Tak [Janee.
[MocnenoBaTeNlbHOCTb  MOAAYM  MMMY/IbCOB  MPAMOYTO/IbHOMO  HamnpshkKeHUs Ha
OOMOTKM CeKLMi cTaTopa OnpefensieTca COOTBETCTBYHOLLEN 3MEKTPOHHOM
KOMMYTUVPYIOLLEA CXeMO. BO3MOXHbI 1 CneunaibHble CXeMbl KOMMYTaUUK, Npu
KOTOPbIX YCTOMYMBLIMU OYAYT He TOJIbKO MOMOXeHMs «3y6el, (poTopa) npoTuB
3ybua (ctatopa)», HO W TMOMOXeHMs «3ybel, MPOTMB 3ybua C 3aAaHHbIM
cMeLleHneM». CKOpPOCTb BpalleHWs poTopa LIaroBOr0  3/1EKTPOABUraTess
O[HO3HAa4YHO OnpefenseTcs 4acToTolM nogayn Ha O6MOTKM ero crartopa
NPSIMOYTO/IbHbIX ~ MMMNY/NbCOB  HanpsbkeHWs.  [M03ToMy  TakuMe  LiaroBble
3NEKTPOABUraTeNIN  SABNAKOTCA CUMHXPOHHbIMW. T[pUMEHEHVME WX OKa3blBaeTCs
LienecoobpasHbiM, Korga TpebyeTcsi CTapTCTOMHOE BpalleHWe C  TOYHbIM
NO3VULMOHMPOBaHNEM U (MNK) C 3afjaHHON CKOPOCTbIO BpalleHust Bana. O6Lmia
yrosi MnoBopoTa poTopa OAHO3HAYHO oOrnpedenseTcd CyMMapHbIM  YMC/IOM
MMMY/bCOB, NOJAHHbIX Ha BXO/ AaHHOIO LUAaroBOro 3/1eKTpoABuraTens,

LLlaroBble 3/1EKTPOABUTaTENIN  XapaKTepu3yrTCAa TakuUM  Cneumguyeckum
napameTpoM, KaK MPUEMUCTOCTb, KOTOpas WMHOrga HasblBAeTCA  Takxke
pa3peLuatoLLEert CNOCOOHOCTLIO. MNpMeMUCTOCTbIO, UNN paspeLLatoLLel
CMOCOOHOCTbHO, LLIArOBOr0 3/1EKTPOABUIaTeNs Ha3bIBaeTCA Ta NpPefesibHas yactora
NOCTYMaroLLMX Ha ero BXOJ CWUrHanoB, HauyMHad C KOTOPOW AaHHbIA LLAroBbIi
3NIeKTPOABUraTe b NMepecTaeT UX HageXxHo, T.e. 6e3 NpPonyckoB, 0TpabarbiBaTb. Y
COBpPEMEHHbIX ABWUraTeniein Takoro Tuna npefesnbHas paspeLuarowas cnocobHOCTb
00bI4HO cocTaBnseT 2 KU, AOX0AS B HEKOTOpbIX chydadx go 8. 10 kIu.
CoOTBETCTBYHOLMI Yron MnoBopoTa poTopa MpW nojadye Ha BXO[ LIAroBoOro
aNeKTpoABuraTeNns eaguHNYHOro Mmnynbca 06bl4HO coctaensfeT (1,5 = 0,5)°. Mo
CPaBHEHWIO C 3NIEKTPOABUraTeNiIMU  MOCTOSSHHOIO W MEPEMEHHOr0  TOKOB
CUHXPOHHbIA LIAroBbli  3N1EKTPOABUraTe/lb  XapakTepusyeTcsa 60/ee  BbICOKOM
6e30TKa3HOCTbO, 60/1ee BbICOKON YCTONYMBOCTLIO K BHELLHMM MOMeXaM, a Takxke
MeHbLINMK rabapuTHbIMK pasmepamn. OAHaKO Takue 3/1eKTPOABUraTeNI UMEKOT
MEHbLUNIA, YeM 3/IeKTPOABUraTeNIn MOCTOSAHHOIO N repeMeHHoro Tokos, KI4 u
MOLLHOCTb, He MPEBbILAKLLY O06bI4HO COTeH BaTT, a CfefoBaTe/lbHoO, U
pasBMBalOT MeHbLUMIA Bpawarwmii  MomeHT. OfHako B roc/efHee Bpems
MOSIBU/INCL LLIArOBble 3/IEKTPOABUIaTeNIv, Croco6Hble pas3BMBaTb 3HAYUTESIbHYHO
MOLLHOCTb. [10oABUIMCL TaKXKe [ABUratesi Takoro Tuna, Yy KOTOPbIX 3y6yaTble
CTaTtop W poTop pasBepHyTbl MO OCUM WMAWM NAOCKOCTM (MO ABYM OCAM), TaK 4TO
Nofo6Hble  LIaroBble  3/1EKTPOABUraTeNIM  CMOCOOHbI  HEMOCPeACTBEHHO
OCYLLECTB/IATb JIMHEWNHbIE MepeMeLLeHNs BAOb 3TOW OCK WX MO 3TOW MIOCKOCTU.
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KOHTPO/bHbIE BONPOCHI:
1. B uem pa3ninuume LIAroBbIX ABUrateneld C akTMBHbIM 1 PEaKTUBHbIM POTOPaMun?

2. YT0 Takoe YyacToTa NpMemMUCTOCTW LIAroBoro Asuratens?
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