YTBEPXJIEHO HA 3ACEJJAHUA
IMPUEMHOM KOMUCCUU

ITTY um. I1.O. Cyxoro

npotokoi Ne 2. ot 3¢.¢3 2023 .
IIpencenarens npueMHON KOMHUCCHH

/%2;//7 A.B.Ilytsaro

e

INPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUA
JJIAA ABUTYPUEHTOB, IOCTYITAIOIIINX HA
3AOYHYIO ®OPMY ITOJYYEHUSA OBPA30OBAHUA
C COKPAIIEHHBIM CPOKOM OBYYEHMUSA

BITTY UM. I1.O.CYXOI'O B 2023 r.

0 JTIUCIUTIINHE
OCHOBBI DJIEKTPOTEXHUKH
s crienuanbHocTel 7-07-0712-01 «DnekTpodHepreTuka 1 AIEKTPOTEXHUKA,
7-07-0712-02 «Temnmo3HEepreTUKa U TEIJIOTCXHUKAY

2023 r.



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma BCTYNUTENBHOTO UCIBITAHUS MO y4eOHOM nucuurinHe «OCHOBBI
ANEKTPOTEXHUKW»  TpeAHa3HayeHa [Jisi aO0UTYpUEHTOB, HMEIOIIUX CpeaHee
crienualibHOe 00pa3oBaHUE.

CrienanbHOCTH CPEAHETO CHEMAILHOTO 00pa30BaHusl, yUeOHbIE TUIaHbI KOTOPBIX
MHTETPUPOBAHbI C YYEOHBIMM IUIAHAMHU CIHELMATBbHOCTEN BBICIIET0 OOpa3oBaHUs, s
MOJTYYEHHUs] BBICIIEro oOpa3oBaHusi | cTyneHM B COKpAILLEHHBIM CPOK, ONpPENEeNstOTCs
nocTtaHoBlieHueM MuHucTepcTBa oOpazoBanusi Pecnyomuku benapycs ot 31.03.2017
Ne33 «OO0 ycraHOBIEHMM TIEPEYHS CHEIMATBLHOCTEH CPETHEro  CHEeIUaIbHOrO
o0pa3oBaHusl, y4eOHbIE IUIaHbl KOTOPBIX WHTETPUPOBAHbl C YYEOHBIMHU ILJTAHAMU
CHELMAIBHOCTEW BBICILIEr0 O0Opa3oBaHUs, ISl MOJyYeHHs BbICIIEro oOpa3zoBaHus [
CTYNEHHU B COKPAIICHHBINA CPOK.



COILEPKAHUE YYEBHOI'O MATEPHUAJIA
Pasznen 1. JIEKTPOTEXHUKA

Tema 1.1. diekTpuueckoe moJje

IToHATUA «OIEKTPUUYECKUU 3apsl», «IIEKTPUYECKOE IMOJIEY». XaPaKTEPUCTUKU
AJIEKTPUYECKOTO IT0JIA: HAIPSIKEHHOCTD, IIOTEHIMAI, dJIEKTPUYECKOE HAIIPSKEHUE.

IIpoBOIHMKH, TOIYIIPOBOAHUKYU U IUNIEKTPUKHU. MIX KpaTKas XapakKTepUCTHUKA U
IIPAKTUYECKOE NTPUMEHEHHUE.

JIM3NIEeKTpUK B 3JEKTPUYECKOM TOJE, NOJIApU3alus AUDJIEKTpUKa, MHpoOoi
JIUDJICKTPUKA.

OneKkTpuueckass €MKOCTb M €AUHULBl €€ u3MepeHus. KoHaeHcaTopsl.
CoenrHeHNE KOHAEHCATOPOB. DHEPIuUsl AIEKTPUUECKOT0 TOJII KOHAEHCATOPA.

Tema 1.2. DiekTpuYecKue Henu MOCTOAHHOIO0 TOKA

OO6mue cBeneHus 00 anekTpudeckux Iensx. OCHOBHBIE 3JIEMEHTHI pacyeTa
AJEKTPUYECKUX I1ENeH: MCTOYHUKM U MPUEMHHUKH DJICKTPUUYECKOW DHEPTUH.
Onextpoaswxkymas cuia (3C) uCTOYHMKA M HampsHKEHWE Ha €ro 3aKuMax.
DJIEKTPUUECKUN TOK, €ro BeJIMUKMHA, HAIIPaBJIEHUE, INIOTHOCTh TOKA.

3akoH Oma il y4acTKa 1eNU U MOJHOW LeNH. DJIEKTPUIECKOE COMPOTUBIICHUE
U MPOBOJUMOCTb. 3aBUCUMOCTb COIPOTUBIICHUS MPOBOJHUKA OT €ro pa3MepoB,
MaTepuala u Temneparypsl. Pabotra u MOIIHOCTh AJIEKTPUUECKON LIETIH.

HarpeBanue npoBoaoB. 3akoH J[xkoyns-Jlenua. [naBkue npeaoxpaHuTeNu.

Pexxumbl anexkTpudyeckux uerned (HOMUHAIbHBIN, XOJOCTOrO X0/a, KOPOTKOIO
3ambikaHus). [locnegoBaTenpHOE, mNapalielbHOE W CMEIIAHHOE COEIUHEHHE
pesuctopoB. 3akoHbl Kupxroda.

Tema 1.3. DjieKTpOMardeTusm

MarHutHoe T0J€  JJIEKTPUYECKOro TOKa. MarHuTHas MHAYKOUS — Kak
XapaKTepUCTUKa HWHTEHCUBHOCTH MarHutHOoro mons. [IpaBuno OypaBuuka.
MarHutHeii TIOTOK. MarHuTHass TPOHUIAEMOCTh. HamnpsKeHHOCTh MAarHUTHOTO
HOJISL.

DNEeKTpOMAarHuTHAs Cuja, JEUCTBYIONIAs HAa MPOBOJHUK C TOKOM B MAarHUTHOM
none. IlpaBuno neBor pyku. BsanmonaencTBue mnapajieIbHbIX IMPOBOJHUKOB C
Tokamu. [IpuHIMN KEACTBUS 3JEKTPOMArHUTHOTO PEIIE.

@eppoOMarHuTHbIE MaTE€pUANIbl, UX HAMAarHWYMBAaHWE M II€PEMarHUYWBaHUE.
MarauTomMsArkue U MarHUTOTBEPIbIE MATEPUAIIBI.

SABnenue snexkrpomMarHuTHOM MHAyKuuu. DJIC, BO3HHMKaromias B MPOBOJHUKE
MpU MepeMeEIleHHH ero B MarHuTHOM mnoje. DJ[C, HaBoaumasi B KOHTYpe, KaTyIIIKe.
IIpaBuno mpaBoit pyku. I[lpunnun Jlenna. SBnenue camounnykuuu. IJC
caMOMHAYKIHMHU. MHIYKTUBHOCTh. BUXPEBBIE TOKM U UX MPAKTUYECKOE 3HAYCHHUE.

[IpeoGpazoBaHre MEXaHUIECKON YHEPTUN B DIIEKTPUUECKYIO U DIIEKTPUICCKOMN B
MEXaHUYECKYIO.



Tema 1.4. JiieKTpuYecKHe MAIIMHBI IOCTOSIHHOIO TOKA

Knaccudukanuss MamuH TOCTOSHHOTO TOKa MO HA3HAYEHUI0 U CHOCO0Y
B030yxJieHud. OOpaTMMOCTh MAIIMH MOCTOSHHOI'O TOKAa. YCTPOWCTBO M MPUHLUII
JNEUCTBUSA MAlIMH [OCTOAHHOrO TOKa. I'eHepaTtop MOCTOSAHHOIO TOKAa C
napajijiebHbIM BO30YKICHUEM.

ONEeKTpOJABUraTeNr IOCTOSHHOrO TOKa. Mx mnpumeHenwe B otpaciu. IIyck,
peryJIMpoBaHWE 4YacTOThl BpaILEHUSA, PEBEPCUPOBAHUE JABUraTENIEM IIOCTOSHHOIO
TOKa. 1IX mpuMeHeHne B OTpaCIIy.

Tema 1.5. DiekTpnueckue u3MepeHUst

DNeKTpOU3MEpHUTENbHBIC MPUOOPHI: UX HA3HAYEHUE U POJIb B PA3BUTHUU HAYKU U
texuukn. Kiaccupukanus — SIEKTPOM3MEPHUTEIBHBIX  MPUOOPOB.  YCJIOBHOE
0003HaYCHHE HIIEKTPOU3MEPUTENIBHBIX PUOOPOB.

W3mepeHne ToOKa, HANpsHKEHHWS W MOIMHOCTU. BKIloueHwe ammepmerpa,
BOJITMETPA, BAaTTMETPa B JCKTPHUECKYIO 1IeMb. Pacmimpenne mpenenoB u3MepeHusl
aMIIepMETPOB U BOJBTMETPOB. M3MepeHne dMeKTpUIeCKOro COMPOTHBIICHUS.

Tema 1.6. Onnoda3zHple JJIeKTPUIECKHE e MePEeMEHHOr0 TOKA

ITepemennblii 3nekTpuyeckuid TOK. [lomydeHHe MEepeMEHHOro TOKa MyTeM
BpallleHUsI MPOBOJIHUKA, COTHYTOrO B paMKy, B MarHuTHoM nose. Ilepuon, vacrora,
yrjoBasi 4YacTtoTa. MakcumajabHOE, MIHOBEHHOE U JCHUCTBYIOIEE 3HAUYCHHUE
nepeMeHHoro Toka u HanpsbkeHus. ®aza u cnsur dasz. ['paduueckoe nzodbpaxkeHue
NIEPEMEHHBIX BEJIUYUH.

Llenb mepeMeHHOro TOKa ¢ aKTUBHBIM COMPOTHBJIEHUEM. 3aKkoH OMa. AKTHBHAas
MOIIIHOCTh. BekTopHas nuarpamma.

llenb nepeMEHHOro TOKa € WHAYKTUBHOCTBbIO. BekTopHas auarpamma.
PeakTuBHOE MHAYKTUBHOE CONPOTUBJIEHUE. PeakTUBHASA MHIYKTUBHASI MOIIIHOCTb.

[lenb nepeMEeHHOro TOKa ¢ EMKOCThI0. PEaKTUBHOE EMKOCTHOE COIPOTHBIICHUE.
BekropHnas nuarpamma. PeakTuBHast EMKOCTHAsI MOIIIHOCT.

[lenb nepeMeHHOTO TOKA C peaibHOM KaTylKou. BekTopHas nuarpamma.

HepasBeTBiieHHass 1LieNb MNEPEMEHHOTO TOKAa C AKTUBHBIM CONPOTHBICHUEM,
WHIYKTUBHOCTBIO W €MKOCTBIO. TpEYroJIbHUKH CONPOTUBICHUM W MOIIHOCTEM.
Pe3onaHC HanpsokeHUN.

@dusnyeckue IMpOLECChl B LEMNAX IEPEMEHHOIO0 TOKa IMPU MapauIeIbHOM
COEIMHEHUN aKTUBHOI'0, HMHAYKTUBHOIO M €EMKOCTHOTO CONPOTUBICHUN. BekTopHbIE
JIarpamMMbl TOKOB. Pe30HaHC TOKOB.

Koaddumment mMomiHoCcTH, cCIOCOOBI U 9KOHOMHUYECKAs 1EJIECO00Pa3HOCTh €ro
MOBBIIICHUS.

Tema 1.7. Tpexda3suble dj1eKTpUYECKHE LHENU

Tpexdaznas IJC wu Ttpexdasupiii Tok. [lomyuenue Ttpexdaznoit 3I]IC.
[TpenmymecTBa Tpex(pa3zHON CUCTEMBI.

CoenuHenne 0OMOTOK TeHepaTtopa U notrpedurenei sHepruu 3Be3non. dasHbie
U JUHEWHbIEe HanpspkeHus U Tokd. CooTHouieHHe Mexay (a3HbIMU U JTUHEWHBIMU
HaNpsDKEHUSIMA B TOKaMU. BEKTOpHast quarpaMma HanpsiKEHUM.



TpexnpoBogHass W YETHIPEXNPOBOJHAA LENU. 3HAYEHUE HYJIEBOTO IPOBOAA.
Pacuer TpexmpoBOAHBIX M YETBIPEXNPOBOJIHBIX LENEH C PA3TUYHBIM XapAKTEPOM
Harpy3KH.

Coenunenne oOMOTOK TeHEpaTopa U MOTpeOUTEeNIel IHEPruu TPEYTrOJbHUKOM.
CootHomieHne MexAy (a3HbIMU U JIMHEWHBIMU HANpsSOKEHUSMH M TOKaMH.
BexTtopHas nuarpamMma TOKOB.

MorHoCcTh TpexdasHoii nenu. Pacuer MommHocTH.

Bpamatomeecss MarautHoe mnosie, tpexgasHas cuctema oOMoTok. Ilomydenue
BpAIIAIOIIEr0Csi MArHUTHOTO MOJIsI HOCPEACTBOM TpeX(ha3HOW CUCTEMBI TOKOB.

Tema 1.8. TpancpopmaTopsl

Ha3znauenue u mnpumeHeHue TpaHC(HOpPMATOPOB. YCTPOWCTBO, MPHUHIIMI
nevictBus onHodazHoro Tpancpopmaropa. Benmrunnasr IJ[C 06MOTOK.

Pexxum xonoctoro xoma TpaHcdopmartopa. Omnpenenenue KodpduiUeHTa
TpaHcopMallMd M TOTEpb MOIIMHOCTH B CcTaidu TpaHcpopmaropa. Pabora
TpaHcpopMaTopa Mo Harpy3Kou.

Tpexdaznsiii TpaHcPOpMATOP, €70 KOHCTPYKIIHSL.

[Motepu suepruu u KI1J[ Tpanchopmaropa.

Tema 1.9. JjiekTpUYecKHe MAIIMHBI IEPEMEHHOT0 TOKA

HaznaueHue sneKTpuYecKuX MalluH MEPEMEHHOr0 TOKa, WX KiacCUUKAIUs U
IPUMEHEHHE.

TpexdazHplii aCHHXPOHHBIN AJIEKTPOJBUTATENb, €r0 ycTpoicTBo. [lomydeHue
BpalIAIOLIErOCsi MarHUTHOTO MOJIsl. 3aBUCUMOCTh 4YacTOTHI Bpalll€HUSI MAarHUTHOIO
MoJisi OT YacTOThl TOKa B OOMOTKE cTaTopa M 4Mcia map moitocoB. [lpuHimn
nercTBUSL Tpex(da3HOro aCMHXPOHHOTO 3JekTponBuraress. CrnocoOsl mycka B XOJ
TpeX(}a3HbIX ACHHXPOHHBIX SJIEKTPOJIBUTAaTeNel C KOPOTKO3aMKHYTHIM U (Da3HBIM
poropamu. [lapameTpsl TpexPpazHOTO ACHHXPOHHOTO AJIEKTPOIBUTATENS.

PaGoune xapakTepucTHKU TpeX(})a3zHOro aCHHXPOHHOTO JIJIEKTPOJABUTATEIIS.
PerynupoBanue  4acTOThl  BpalllEeHUSI W PEBEPCHUPOBAHUE  ACHHXPOHHOIO
ANEKTPOABUTATENS.

CHUHXpPOHHBIE JIEKTPUUECKHE MAIITUHBI.

Tema 1.10. DnexTponpuBoOa U anmapaTypa ynpasBjeHUsi

[Tonsitue anexTpornpuBoaa. Pexxumbl paboOTHI ANIEKTpOABUTATENCH. AMapaTypa
VIPABICHUS U 3aIIUTHI AJIEKTPOJBUTATENCH, €€ KITacCH(PUKALUA. DICKTPOMArHUTHBIN
IIyCKaTeJb, €r0 HA3HAYCHUE, YCTPOMCTBO, CXEMa, IPUHLIMI ACHCTBUA.

Tema 1.11. Ilepenaya u pacnpeae/ieHue 3JeKTPUYECKON IHEPIrUuM

[TonsTue »SHepreTMdyecKOM cUCTeMbl. Tumbl dJekTpocTaHIUi. CrocoObI
nepefayn  ANeKTpudecko sHeprun. CXembl SIEKTPOCHAOXKEHUsSI TOTpeOuTene
ANEKTpUYECKOW dHepruu. Ha3HaueHme W yCTpOHCTBO  TpaHC()OPMATOPHBIX
MOACTAHUUNA U PaCHpeleIUTENbHBIX MYHKTOB. DJIEKTPUYECKUE CETH U JIMHUHU, UX
KJIaccU(UKaIusi.



PA3JEJI 2. OCHOBBI QJIEKTPOHUKH

Tema 2.1. [loaynpoBoaHUKOBBIE TPUOOPBHI

[TonynpoBogHMKOBBIE TPUOOPHI, UX TOCTOMHCTBA M HEJNOCTAaTKU. Buael mpumeceil u
MPOBOJUMOCTE B MOJYIPOBOAHHUKAX. JIEKTPOHHO-IBIPOYHBIN (p-N) Mepexon U €ero
cBOMCTBa. BonbT-amnepHas xapakTepucTuka p-nN nepexoaa.

[TonynpoBOAHUKOBBIN NHOJ, €r0 YCTPOMCTBO, NMPUHLHUII JCUCTBUS M NPUMEHEHUE.
[Tonstue o npoboe nuona. MakcumaabHOE 0OpaTHOE HANPSKEHUE U TOIYCTUMBII TOK.

bunossipHbIe TpaH3UCTOPBL. Y CTPONCTBO, IPUHIUI ACUCTBHA U NpUMEHEHUE. CXeMBbI
BKJIIOYEHUSI TPaH3UCTOPOB. (CTaTWyecKue BXOAHBIE W BBIXOJAHBIE XApPAKTEPUCTUKH
TPAaH3UCTOpA.

[TonsiTHE O TTOEBOM TPAH3UCTOPE.

Tupucroppl, KX  yCTPOWCTBO, CBOMCTBA, NpHUMEHEHUEe. BoubT-ammnepHas
XapaKTEPUCTUKA TUPUCTOPA.

Tema 2.2. ®0T03/1eKTPOHHBIE IPUOOPBI

@DOTORNIEKTPOHHBIE ~ SBJICHUS: (OTORIEKTPOHHAS AMUCCHS, (HOTONPOBOIUMOCTD
MOJIYIPOBOJAHHUKOB, (pOTOrasIbBaHUUECKHUM 3D PEKT.

dotoanopsl, GOTOTPAH3UCTOPHI, COMHEUHbIE PoTodIeMeHThl. O0IacTh MPUMEHEHUSI.

Tema 2.3. D1eKTpPOHHBbIE BHINIPIMHUTEIH

Ha3snauenue u mnpuMeHeHUE OHJIEKTPOHHBIX BbIpsiMuTeneld. CTpyKTypHas cxema
3JIEKTPOHHOTO BBINPSIMUTEIIS. Cxembl BBINPSIMIICHUS 0JIHO(ha3HOTO TOKa:
OJIHOIIOJTYTIEpHOIHAs], ABYXIIOIYIEPUOIHbIE — C BBIBOJOM OT CpeAHENH TOYKH M MOCTOBAS.
CooTHolIEHNE MEX1y MEPEMEHHbIMH M BBIIPSAMICHHBIMM TOKAMU U HANpPSDKEHUAMU IS
Pa3IUYHBIX CXEM BBIIPSIMIICHHUS.

CrinaxuBaromye QuiIbTphl.

VYnpasnsemsie Beinpsmutenu. TpexdaszHble BHIIPIMUTENH.

Tema 2.4. D1eKTPOHHBbIE YCHIUTEHN

Hasnauenue u knaccudukanus 3MeKTpoHHBIX ycunutened. Kosdduument ycunenus
yCUIIUTENS. YCWIMTENbHBIM KacKaa: Ha3HAYeHUE DJJIEMEHTOB €ro CXEMbl, MPUHIIUII
neiictBusi. MHorokackagaele ycunutenn. OOpaTHble CBA3M YCUJIUTENA. Y CHUIIUTENb
MOII[HOCTH.

Tema 2.5. DeKTpOHHBbIE TeHEPATOPHI U NPUOOPHI 0TOOPaKeHUs HHPOPMAITUHT
DNEKTPOHHBIN ocIuIiorpad, ero ycTpoiucTBo, HazHaueHre. CoBpeMeHHbIe TPHOOPHI
oToOpaskeHHs HH(DOPMAIIUH.

Tema 2.6. UnTerpajibHble cCXeMbl MUKPO3JIEKTPOHNUKH

['uOpunHble, MONTYNPOBOJHUKOBBIE HHTErpajbHbie MUKpocxeMbl. Kiaccudukarms,
MapKHpPOBKa U TPUMEHEHUE MUKPOCXEM.

Jlornueckue anementsl MJIN, U, HE, nx cxeMsl.



CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

1. [JauumoB, M. A. OOmas >IeKTpOTEXHUKAa C OCHOBAMH DJJICKTPOHUKH /
H. A. Jaaunos, I1. M. UBanos. M., 2005.— 752 c.

2. Ilomnos, B. C. O6mas snekTpoTexHuka ¢ ocHoBaMu 3ekTponuku / B. C. Tlomnos,
C. A. Huxonaes. M., 1976.— 568 c.

3. Vec, JI. B. OOmas snekrporexHuka ¢ ocHoBamu anektponuku / JI. B. VYcc,
A. C. Kpaceko, I'. C. KnumoBnu. MuHck, 1990.— 415 c.

4. Illuxun, A. . Onexrporexuuka / A. 5. Iluxun. M., 2001.— 335 c.



KPUTEPUU ONEHKHU BCTYIIUTEJIBHOI'O UCIIBITAHUSA

OtMerka B Oajuiax TTokasarenu oueHKHA

0 (HOMB) Otka3 ot otBeta. Het oTBera; HenonHoe (10 30%) U3noxeHue Marepuala
C MHOT'OYMCJICHHBIMHA CYHICCTBCHHBIMU OILINOKaMU (CCTI) OTBET, HO HE II0

CYILECTBY BOIIPOCA, T.€. OTBET IO IPYrOMY BOIIPOCY IPOrPaMMBI
npeaMeTa)

1 (omun) YacTuuHblii (WM TOBEPXHOCTHBIN) OTBET IO CYIIECTBY BOIpoca, 6e3

CYIIECTBEHHBIX OINOOK; OTCYTCTBYIOT HEOOX0AUMBIE (POPMYIIBI, TpaduKHy,
PUCYHKH U UX nosicHeHus1. OCO3HaHHOE BOCIIPOU3BEICHNE OOJIBIIEH YacTh
MIPOrpaMMHOTO Y4eOHOTO MaTepuaia, HaJIuule HECYIECTBEHHBIX OIINOOK.

2 (nBa) [TonHbIi1 OTBET MO CYIIECTBY BOIIPOCA, C HEOOXOUMBIMU (hopMyliaMH,
rpaduKamMu, pUCYHKaMH U MX TIOSICHEHUSMH, HO 0e3 CYIIECTBEHHBIX
omuOok. [ToTHOE cucTeMHOE 3HaHKE U U3JI0KEHNE YUeOHOTO MaTepHuaa,
OTIMCaHMe, KaK OCHOB, TaK M JIeTaJeld pacCMaTpUBAEMON TEMBI, OTCYTCTBHE
omuOOK IO CYIIECTBY BOIIPOCA

DK3aMeHaIMOHHBIN OUJIET COJIEPIKUT 5 BOMIPOCOB.

Kaxxnp1il Boripoc orieHMBaeTcs B 6ajijlax B COOTBETCTBUU C MPEACTABICHHBIMU
KPUTEPUSMH.

Ilocne ouneHuBaHus KaXXA0ro 3K3aMCHAIIMOHHOI'O BOIIPOCAa IIPOU3BOJAHUTCA

CYMMHPOBAaHHE OICHOK W BBICTABJIICHWE WTOTOBOWM OIEHKU IO SK3aMEHAIIMOHHOMY
ounery.

Bpewms BeinosiHeHust 3aganus — 240 MUHYT.

3aBeayromuii kapeapoi
«Duzuka u anexkrporexuukay I'TTY um. I1.0. Cyxoro,
TOKTOp (¢.-M.H., mpodeccop - IL.A. Xumno




