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Hacrosimas mporpaMma cocraBiieHa Ha OCHOBE 00pa30BaTEBHOTO CTaHIAPTA.
AOHUTYpUEHT JJOJDKEH:
3HATH:
®  OCHOBHBIC ITOHATUSA IEKTPUUECKUX LEIEH,
" OCHOBBI IMPOLIECCOB TPeoOpa30BaHUS MEXAHUYECKOW, JJICKTPUYECKOM U TEIUIOBOM
SHEPIuu,
®  METOJbI U CPEACTBA F'EHEPALIMU U PACTIPEACIICHUS FIEKTPUUECKON SHEPTUU.
YMeTh:
= OIpEenensaTbh OCHOBHBIE MapaMETPhI JIEKTPUUECKOM LIETIH,
"  BBINOJHATH 0a30BBIC PACUETHI ANEKTPUICCKUX IIETICH,
= OIpEAEHATh OCHOBHBIE JIEKTPOTEXHUUYECKHUE MTapaMETPhl SHEPTETUYECKUX YCTaHOBOK,

" [IEPEBOAUTH CIMHHUIIBI U3MEPEHHUS BEJIMYHH [1apaMETPOB JIEKTPUUYECKUN LIETIU B IPYyTHUe,

3HaHMsI, COOTBETCTBYIOUIME NAHHOW IpPOrpaMMe, MO3BOJAT B JaJbHEHMIIEM CTYIEHTY
OCBOUTbH JAMCLUILIMHBI, BXOIIKE B YU€OHYIO MporpaMMy oO0ydeHus mo HampasieHuto 13.03.02

«3JIGKTp03HepFeTI/IKa U JICKTPOTCXHUKA).

1. Teopernmuyeckue OCHOBBI JICKTPOTEXHHKH.

WHTrerpasibHble BENWYMHBI JJICKTPOMArHUTHOIO IIOJI, IPUMEHSEMBbIE B TEOPUU
ANEKTPUUECKUX IIeneil. DIEeMEHThl CXeM 3aMelIEHHUs 3JEKTpUYecKux Ieneil. ['eomerpuueckue
JJIEMEHTBI CXEM 3aMEILCHUS.

3akon Owma. IlepBeiii 3akon Kupxroda. Bropoii 3akon Kupxroda. 3akon Oma s
aKTUBHOM Lienu. bananc MomHoCTeN.

MeTtoa HENMOCPeACTBEHHOTO HCIIOJIb30BaHUs 3akoHOB Kupxroda. Meron y310BbIX
MOTEHIMAI0B. MeTon HanpsbkeHMs MexXAy JIByMs  y3laMH. MeTox SKBUBAIICHTHBIX
npeoOpa3oBaHUil CXeM € MOCIIeI0BATEIbHO-TIaPATUIETbHBIM COSTMHEHUEM IIPUEMHHKOB.

Metoa SKBUBAJICHTHBIX NpeoOpa3oBaHUM s pacyera CXeM C TPEXIOJIOCHUKAMH.
Meron HanoxeHus. MeTo 3KBUBAJIECHTHOTO TE€HEPATOPA.

[TpeumymiecTBa nepeMeHHOro Toka. CrocoObl MPeACTaBICHUS TAPMOHNYECKUX ()YHKIIUH.
JIeHCTBYyIOIME U CPEIHUE 3HAYCHUS TAPMOHUYECKUX BEJIUYMH.

WneanbHbIl pe3ucTOp WM PE3UCTHBHBIM 3leMeHT. WHAYKTHBHBIH 3JIEMEHT JIMOO
ujeanbHas MHAYKTHBHAS KaTylika. MneanbHblii KOHACHCATOP MO0 €eMKOCTHBIN 3JIEMEHT.

Ilenb ¢ OOHMM HMCTOYHUKOM dHepruu. Llenb ¢ HECKOJBKMMU HCTOYHHMKAMU SHEPIUU.
MoITHOCTH B LEMSIX CHHYCOUJAbHOTrO ToKa. [loHsaTHe 0 KO3 UIIEeHTe MOIIIHOCTH U CrIoco0ax

€ro yJIy4llCHHUS.



OcHoBHble  3akoHbl.  llocTpoenme — BekTOpHOM  auarpamMmbl.  TpeyrojapHUKH
IIPOBOJAUMOCTEH U MOIITHOCTEH. Pe30HaHC TOKOB.

OcHOBHBIE 3aKOHBI IIENE€W NEPEMEHHOro ToKa. [loCTpoeHHE BEKTOPHON AMarpaMMbl.
TpeyroJIbHUKU COIPOTUBIICHUN U MOIIHOCTEN. Pe30HaHC HaNpsKeHUH.

OcCHOBHBIE IOHSATHS U ONPEIEICHN. AHAIN3 LENH C MOCIEI0BATEIbHBIM COEIUHEHUEM
MHJYKTUBHO CBSI3aHHBIX KaTylleK. Pacder snexkTpuuyeckux uened INpu Haauduu B3aUMHOU
UHYKTUBHOCTH.

HocTtouncTBa Tpexasnbix neneil. Tpexdasubiii reneparop. Knaccudukarus u cnocoOb
BKJIIOYEHHUS B Tpex(azHyIO eTb TPUEMHHKOB.

Coenunenue (a3 mpueMHHUKa TpeyrojabHUKOM. CoeMHeHue 3Be3710i 06e3 HEHTPaIbHOTO
IIPOBOJIA.

CoenuHeHne  3Be370M  YETBIPEXMPOBOJHOW C  HEUTpPAIBHBIM  MPOBOJOM  0e3
cornpoTuBieHUs. MomHoCTH Tpexda3HbIX 1enei. CriocoObl n3MepeHHst aKTUBHONH MOIITHOCTH.

[Tpuunabl Bo3HUKHOBEHUS. CriocoObl M300pakeHNsI HECHHYCOUAATBHBIX EPHOITYECKIX
¢bynkuuit. JlelicTByromniie 3Ha4eHNs HECHHYCOUJATbHBIX IEPUOINUYECKUX TOKOB U HAIPSKEHHM.
KoadduimenTsl, xapakTepu3yrolue mepuoandeckue HeCuHyconanbabie pyHkimu. MomHocTu
B IIEMAX HECHMHYCOMJAIBHOTO TOKa. Pacuer omHo¢asHbBIX Ieneil Npu HECHMHYCOMAAIbHBIX
IIEPUOANYECKUX BO3ACUCTBUAX

OCHOBHBIE BEJIMYMHBL, XapakTEpU3YIOIIUE MarHuTHble Lend. OCHOBHBIE 3aKOHBI

MarduMTHBIX ueneﬁ. CDOpMaJILHaSI AHAJIOTHA MCKAY MAarHUTHBIMHA U SJICKTPUUYCCKUMHU L CIIAMH.

2. DJeKkTpuyecKHe MALINHBI

Knaccugukamus TpancpopmaropoB. DIEKTPUUYECKHE COOTHOIIECHUS B HICATHLHOM
Tpanchopmarope.

Cxema 3amermieHusi ofHogasHoro TpaHchopmaropa. BekTopHas auarpamma pexuma
Harpy3ku. Pacuer MarHuTHOM 1enu TpanchopmaTopa.

OmnbIT X0J0CTOr0 X0/a. PeXXUMBI KOPOTKOTO 3aMbIKaHHUA. ONBIT KOPOTKOTO 3aMBIKaHUS.
BHemnsas xapakTepucTruka TpanchopmaTopa. JHepreTuieckas Auarpamma.

[Mpunuun pabotel TpexdazHoro TpaHchopmaropa. CxeMbl cCoeAMHEHUS OOMOTOK B
TpexdazHoM TpaHchopmarope.

CunoBele  TpaHchopMmaTopbl. MeTOJIBl  PETyIUPOBAHHS  HANPSDKEHUS  CHIIOBOTO
TpanchopmaTopa. ABToTpanchopmatopsl. MizmMepurenbHbie TpaHCHOPMATOPBI.

Oo6mme ceenenus. [lonstre 06 anexTpuyeckoM rpagyce. IlapanensHbie BETBU U CXEMBbI
coequHeHus: 00MOToK. OOMOTKH TeHepaTopoB. CoerHEeHUsT 0OMOTOK TeHepaTopa ¢ Harpy3Kou.

OOMOTKHM poTOpa ACHHXPOHHON MAIlIUHBI.



Cunxponnas mamuHa (CM). XapakTepUCTHKM CHHXpOHHOW MamuHbl. Ha3HaueHue u
oOmacte mnpuMeHeHHs. SIBHoOmModIOCHBIE U HesBHomodrocHble CM. BosOyxaenune CM.
KoHCTpyKIlus M NpUHLIMI JEWCTBUSA. CUHXPOHHON MamuHbl. CHHXpOHHas 4vactorta. Paborta
CHHXPOHHOTO T'€HepaTropa MapajuiebHO ¢ ceTblo. Hasnauenue nemmndepHoit oOMOTKU. Pexum
XO0JIOCTOTO X0/1a. BHenHsis1, perynupoBoyHas U paboune XapaKTepUCTHKH.

MarnuTtHoe mosie OOMOTKM BO30OYXKICHHUS SBHOIOIIOCHOM M HesBHOMOIIOCHOH CM.
MaruautHoe nojie 0OMOTKH sikops B siBHOMONMIOCHOW CM. Peakums sikops. Pabota cuHXpoHHOM
MalIUHbI B PEKUME T'€HEPATOPa U AIIEKTPOIBUrATENS.

Knaccugukanus acHHXpOHHBIX MamivH. KOHCTPYKIIMS aCHHXPOHHOM MaluHbI ¢ (a3HON
U KOPOTKO3aMKHYTOH 0OMOTKOH portopa. Co3gaHue BpallaioIerocs MAarHUTHOTO —IIOJIA
oOMOTKOM craropa. Cxema 3aMelleHUs AaCHHXPOHHOTO JBUTareNnd. Pexumel paboOTHI
ACUHXPOHHOM MalIuHbl. XapaKTEpUCTUKU AaCUHXPOHHOU MAalllWHBI.

OcHOBHBIE TMOKa3aTeNH, XapaKTepU3YIOIIHUE pPA3JIMYHbIE CIIOCOOBI PEryINPOBAHUS
IEKTPUYECKON MaIIUHbL. MeXaHNYEeCKUE XapaKTEePUCTUKHU MIEKTPOIBUraTEIICH.

PerynupoBanue 4acTOThl BpalleHUS ACUHXPOHHOIO [JBUTATelsl IIyT€M BBEACHUS
pe3UCTOPOB B LieNb poTopa. PerynupoBaHume 4yacTOThl BpallleHUS ACUHXPOHHOIO JBUIaTels
U3MEHEHHEM HaINpsDKEHHUs Ha cTaTope. PerynaupoBaHue 4acTOThI BpAIEHHs] ACHMHXPOHHOTO
JBUTaTEsl U3MEHEHUEM YacTOThI MUTAIOLIET0 HanpsbkeHUs. LIInpoTHO-UMITyIbCHAS MOy
HanpspkeHus  (ILIMM). PerynupoBaHue 4acTOThl BpallleHMsT ACHMHXPOHHOIO JIBUraTeNs
MIEPEKIIIOUEHUE 4YHUClIa I[ap IOJICOB. PerynupoBaHue CKOPOCTH BpAIEHUS H3MEHEHUEM
BEJIMYHUHBI CKOJIbKEHHUSL.

MaiuHbl IOCTOSHHOTO TOKa. PeXUMBI MalllMH MOCTOSIHHOTO TOKa. OCHOBHBIE JIEMEHTHI
KOHCTPYKUMHU M TPHHLIUIN JEHCTBHUS SIIEKTPOMEXaHMUYECKUX IpeoOpa3oBarenell MOCTOSHHOTO
TOKa. MarnutHoe moJyie 0oOMOTKHM BO3OYXIEHHs, reoMerpuyeckas W (Qu3MuecKas HeuTpau.
OcHoBHble ypaBHeHUS, D/IC, 371€KTpOMarHUTHbIII MOMEHT MAILIMHBI IOCTOSIHHOTO TOKA.

MarnuTtHoe mosie oOMOTKM sikops. PesynmpTupyromee marHutHoe moje. Ilonmoxenue
IIETOK Ha TOBEPXHOCTH KOJUIeKTOpa. KOHCTpYKTMBHOE HCIOJHEHUE MAarHUTONPOBOAA U
KaTymkd oOMOTKH. KoJJIeKTop Kak 3IeKTpOMEXaHHYECKU MmpeoOpazoBaTenb. Y paBHUTEIbHbIC
coeMHEeHus1 0OMOTOK. CxeMbl BO30YXK/IeHUs reHepaTopa.

Haznauenne MarHuUTHOM wLenu MamuHbl. KOHCTPYKTHBHOE HCIIOJIHEHHE MarHUTHOU
uenu. PacrpeneneHue MarHMTHOTO TIOTOKAa B 3JeKTpuyeckod wmamnHe. OOpazoBaHHe
MAarHUTHBIX IIOJIFOCOB C IIOMOILBIO KaTyllIeK ¢ TOKOM. Ha3HaueHue MOIIOCHBIX CEPACYHUKOB U

ITOJIFIOCHBIX HAKOHCYHHKOB.



3. OOmas 3HepreTuka.

Oranbl  pa3BuTusl  dHepretuku Poccum.  Hacenenuwe, »sHepromorpeGiieHHe U
JHEpreTUYecKue pecypcbl. Ponb  3HepreTuueckoro  KOMIUIEKCA Uil COLMAIBHO -
HSKOHOMHYECKOTO pa3BUTHs cTpaHbl. [lpuHIMNIBI GOpPMUPOBAHUS pBHIHKA DIEKTPOIHEPTUU H
MOITHOCTH.  OTIMYHUTENbHbIE  OCOOCHHOCTHM  3JEKTPOIHEPreTHKH, KaK  BaKHEUIIeH
COCTABJISAOLIEH YaCTH TOIUIMBHO-PHEPIE€TUUECKOTO KOMILIEKCA CTPAHBI.

Knaccugukanus 31eKTpHUecKux CTaHIMH. TeXHOJOrmuecKue MpoIecchl MPOU3BOJCTBA
aneKkTpudeckor 3Heprur. OcoOEHHOCTH MPOM3BOJCTBA DJICKTPOIHEPTUU Ha AIIEKTPOCTAHLIUAX
pa3nUYHBIX BUJOB. I'paduku Harpy3Kku 3J1eKTPOYCTaHOBOK.

TennodukarmoHHbIe KOHJICHCAllUOHHBIE ANEKTPUUYECKUE CTaHLIUU (K2C);
TEIUIO(UKAIIMOHHBIE ~ AJIEKTPOCTaHIMM -  TeriodiekTpoueHtpamu  (TOL);  atomHble
NIEKTPOCTAHLINU (AD0); TUAPONIEKTPOCTAHIIUN I9C); TUAPOAKKYMYIUPYIOLIHE
anekrpoctanmu  (I'ADC); ra3oTypOuMHHBIE OdIIeKTpOoCTaHIMU. Berposnepreruka. OOmue
CBEICHMs. OHEPrus BO3AYLIHOTO IIOTOKA W MOIIHOCTh BETPOSHEPrOYCTAHOBOK. Buabl
BETPOHEPIreTUUYECKUX YCTAHOBOK M OCHOBBI pacueTa HUX OCHOBHBIX mapameTpoB. CoiHeuHas
sHepreruka. OOmme cBeneHus. Kraccudukanusi COMHEUHBIX HHEPreTHUYECKUX YCTaHOBOK.
CoJtHeuHbIe KOJJICKTOPBI, UX HA3HAUYEHUS U KilacCu(UKaIus.

'eoTepmanibHble,  BETpsiHBIC,  COJHEYHbIC,  NPWIMBHbIE,  OHOIHEpPreTUYECKUE
3NIEeKTpOCTaHIUU. [IpUHIUIIBI pabOTHI U YCTPOMCTBO.

[Mpuniunsl  pabOTBI W TEXHOJOTMYECKHE IPOILECCHl  TEIUIOBBIX M aTOMHBIX
anekTpocTaHuui. TeopeTnyeckue OCHOBBHI MPE0Opa30BaHUsl SHEPTUM B TEIUIOBBIX JIBUTATEINSX.
[ukn Penkuna.

[TonroroBka TBEPAOrO TOIUIMBA K CXKHTAHHIO: JpOOJIEHUE, Pa3Moi TOIUIMBA M CHUCTEMA
NBUICTIPUTOTOBJIICHU C IapoBod OapabanHoi MenbHMUEH. Kraccudukanuss mnapoBbIX
KOTJIOArperaToB: KOTJIbI MPSMOTOYHOTO U 0apabaHHOTO THUIIOB.

SnepHble 3HEPreTUYECKUE YCTAHOBKM M THUIIBI SIIEPHBIX PEeakTopoB. IIpomexyTouHble
naporeperpeBaTenu. YCTaHOBKM ISl IOJArOTOBKM IUTATENbHOM BoIbl. [lapoBbie M rasoBble
TypOuHbl. Ha3zHaueHne KOHAEHCAIMOHHOM YCTAaHOBKH, €€ CXeMa M COCTaB. DHEPreTHMYEeCKHi
6ananc TOC u ADC. [lapocunoBsle yCTaHOBKH.

[Tponiecc mpeoOpa3oBaHUsT THAPOIHEPTHUH B AJIEKTPHUECKYIO SHEPIHIO Ha PA3TUYHBIX
TUNAX TUAPOYCTaHOBOK. IIpoOieMbl  KOMIUIEKCHOTO  HWCHOJB30BAHUS  THAPOPECYPCOB.
PerynupoBaHue pe4HOro cToka.

MeToipl  COBpPEMEHHOIO MPOEKTUPOBAHUS U OKCIUTyaTallMsl T'MIPOIHEPrOyCTaHOBOK.
TpaguuuoHHas U Maias THAPOIHEPreTUKA.

CunoBele TpaHchopMaTopsl W aBTOTpaHC(HOPMATOPHI: OOIIKME CBEACHUS, CHCTEMBI

OXJIQXKJICHUSI, HArPy304Hast ClIOCOOHOCTh. CHHXPOHHBIE T€HEPATOPHI: OOIIME CBEICHUS, PEKUMBI



paGoTbl. BpIkimrouaTenn BBICOKOTO HANPSHKCHUS: MAcIsHble, BO3JYIIHBIE, JJIEra3oBbIC,
BaKyyMHBIC, OJJIEKTPOMAarHuTHbIE. PeakTopel, H3MepUTENbHBIE TpaHCPOPMATOPHl TOKA H
HaIpsKEHUS.

OOmue cBeneHust 00 AMEKTPUUECKUX ceTsIX. HoMMHANIbHBIE HANPSDKEHUS AIIEKTPUYECKUX
cereil. CBeneHMs O KOHCTPYKUMSIX JHUHUN dnekrponepenaun. Ilonstue o KkaudecTBe
AIIEKTPOIHEPTUHU U €T0 BIUSHUU HA paboOTy ANEKTPONPUEMHHUKOB. THITBI TPOBOIHUKOB.

OOmue cBeneHUs. YUacTHe 3JIEKTPOCTAHIIUM PA3IMYHOTO THIIA B MOKPHITHA CYMMAapHON
Harpy3Ku OJHEprocucreM. PerymupoBanue dacTtoTel B 3HeprocucreMax. Han€xsHocts u
YCTOMYUBOCTH PAOOTHI PHEPTOCHCTEM.

Ha3nauenue cucrem ympaBiaeHUs, KOHTPOJII M CUTHAJIM3ALUU HA JJIEKTPOCTAHLUAX.

Haznauenus u TpeboBaHus, MpeIbsBIIEMbIe K PEJICHHON 3auuTe.

Kputepuu onieHnBaHusi TECTOBBIX 3aaHUI

BHuMartensHO mpounTaiiTe KaXKI0€ 3aJaHNe U TpeJiaracMble BApUaHThI OTBETA, €CIIM OHU
uMeroTcsi. OTBeuyaiiTe TOJBKO MOCHE TOTO, KaK Bbl MOHSUIM BOMPOC W MPOAHAIU3UPOBAIIA BCE
BapUaHTHl OTBETA. BBIMONHSITE 3aJaHUS B TOM MOPSIIKE, B KOTOPOM OHHM AaHbl. Eciu Kakoe-To
3aJlaHUE BBI3BIBACT Yy Bac 3aTpygHEHHE, MpomycTute ero. K mpomylmieHHBIM 3aJlaHusSM BBI
CMOXKETE BEPHYTHCSA, €CIIU Y BAC OCTAHETCS BPEMSI.

[Ipu BBIMOTHEHUHU 3aJaHUN MOKHO TOJIb30BATHCS YEPHOBUKOM. 3allMCH B YEPHOBHUKE HE
YUUTBIBAIOTCS NP OIICHUBaHUH paboThl. baiibl, momyueHHbie BaMu 3a BBITIOJIHEHHBIC 3aJaHMS,
cymmupyrotes. [locrapaiiTech BBITIOJHUTH KaK MOKHO OOJIBIIIE 3aJaHHi M HaOpaTh HauOOIbIIEe
KOJIMYECTBO OaJLIOB.

Ha BeImonHeH#e sK3aMeHAMOHHOM paboThl oTBOIUTCS 2 yaca (120 MunyT).

OunenuBanue ocymectpisiercst mo 100 GanpHON mIKasle, KaKbli MOCTYMAIOUINHA MOTydaeT
50 3amgaHuii, BeC KaXKI0T0 3aJaHusa — 2 Oaja.

MaxkcuManbHOE KOJIM4ecTBO 0aioB 3a Bcio padoty — 100.
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