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[IporpaMMa BCTYNHUTENbHBIX HCIBITAHUN pa3paboTaHa Ha ocHoBe DenepaiabHOroO
KOMIIOHEHTa T'OCYJapCTBEHHOI'O CTaHJapTa OCHOBHOI'O OOIIET0 U CPEIHETro OOIIEro
o0Opa3oBaHHsl MO OCHOBA JJIEKTPOIHEPIeTUKH W TMpeIHa3HauyeHa Jid MOATOTOBKH K

noctyrienuto B UMIID um. A.C. I'puboenosa.

1. HazHavyeHuUe 3K3aMeHAIIMOHHOI PAa00ThHI 0CHOBAM 3JIEKTPOIHEPreTHKHU
DK3aMeHalMoHHasE paboTa 1o (U3MYECKOM KyJIbType HalleJieHa Ha OmNpelelieHue y
MOCTYIAIOMIETO 3HAHUM:

-OCHOBHBIE MOHSITHS AIEKTPUUECKUX LIeTEH,

-OCHOBBI TIPOIIECCOB MPEOOpa30BaHUS MEXAHUUYECKOW, SJIECKTPUUYECKON U TEIJIOBOM
SHEPTHH,

-METO/Ibl U CPEACTBA F'€HEPALIUH U PACIIPEICTICHUS JIEKTPUUYECKON SHEPTUH.

YMEHHIA:

-OTpEIETSATh OCHOBHBIC MApaMETPhl AEKTPUUECKON 1IeTH,

-BBITIOJIHATH 0a30BbIE PACUYETHI AJCKTPUUECKUX IICTIEH,

-OTPEIECTATh OCHOBHBIC AJICKTPOTEXHUUYECKUE TTapaMeTPhl JHEPTeTUUECKUX YCTAHOBOK,
-[IEPEBOAUTH €IMHUIIBI U3MEPEHUS BEJIUYMH IMAPAMETPOB AIEKTPUUECKUH 1IETH B APYTHE,
2. JIOKyMEHTbI, oOmpelejsoNIie coAepKaHue 3IK3aMEHAIMOHHON PadoThl MO
OCHOBAM 3JIEKTPOIHEPreTUKH

Cognepkanue dK3aMeHAIMOHHON paboThl ompenensercs Ha ocHoBe PI'OC CIIO mo
crneruanbHocT 13.02.12 "DnekTpuyeckue CTaHIMU, CETH, MX pelerhHas 3alluTa U
apromaTu3auus" (kBamuukamus "TEXHUK-3IEKTpHUK'), yTBepxkaeHHbIM [Ipukazom
Munnpocsenienusi Poccun ot 15 Hos0pst 2023 1. Ne 864. 10T cTanmapTt onpeneisieT
npodeCCUOHANIbHBIC KOMIIETCHIIMH, BKJIIOUAsl 3HAHUS MO OCHOBAM JJICKTPOIHEPTETUKHU
(CTpYKTypa SHEPTOCHUCTEMBI, JIEKTPOOOOPYAOBAHUE CTAHITUI U MOJCTAHITUH).

3. CoaepxkaHue nporpamMmbl

OCHOBBI 2JIEKTPOIHEPTeTUKH

HNHTerpanpHble BEJIMYMHBI JJIEKTPOMArHUTHOTO TOJsi, MPUMEHSIEMblE B TEOPUU
ANEKTPUYECKUX IEMe. ODJEeMEHThl CXEeM 3aMelIeHUs DJJICKTPUUYECKHX  IIeneH.
['eomeTpuuecKre 3EMEHTBI CXEM 3aMELIECHUS.

3axkon Owma. Ilepsoiii 3akon Kupxroda. Bropoii 3akon Kupxroda. 3akon Oma mis

aKTHUBHOM Ieu. bamanc MOIHOCTEN.



MeTon HENOCpeACTBEHHOTO HCMOJb30BaHUs 3akoHOB Kupxroda. Metox y3moBbIX
MOTEHIHUAJIOB. METo HanpsKeHUs MEXAY ABYyMsS y3idaMu. MeToa SKBUBAJIEHTHBIX
npeoOpa3oBaHuil CXeM C MOCIEI0BATENbHO-TIApaUIETbHBIM COCTMHEHUEM PUEMHHUKOB.
MeTon SKBUBAJEHTHBIX MNpPeOOpa3oBaHUM /JIA pacuera CXeM C TPEXIMOJIIOCHUKAMHU.
Meron HanoxeHusi. Mero 3KBUBaJEHTHOTO reHeparopa. [IpeuMymiecTsa nepeMeHHOTo
Toka. CriocoObl MpeICTaBICHUS TAPMOHUUECKUX (PYHKITHIA.

JelicTByronme U CpelHHE 3HAYEHUsI TapMOHMYECKUX BEIWYMH. MneanbHbI pe3ucTop
WIN PE3UCTUBHBIA 31eMeHT. VHIYKTUBHBIA 3JIEMEHT JMO0 HAeabHAs WHIYyKTUBHAS
Karymka. MaeanbHblil KOHAEHCATOP JIMO0 EMKOCTHBIN 3JIEMEHT.

[lennb ¢ OAHMM MCTOYHHUKOM BSHEpruu. Llemb ¢ HECKONBKMMH HCTOYHUKAMH SHEPIHH.
MOIIHOCTH B LIETSIX CUHYCOMAAIBHOTO TOKa. [loHsATHE 0 KO3 (ULIMEHTE MOIIHOCTH U
croco0ax ero yaydlieHusl.

OcHoBHble  3akoHbl.  [locTpoeHne  BEKTOpHOM  nMarpaMMbl.  |pEyroiabHUKH
IIPOBOAMMOCTEN U MOIITHOCTEMN. PE30HAHC TOKOB.

OCHOBHBIE 3aKOHBI LIETIEN IEPEMEHHOI0 TOKA. ITocTpoeHne BEKTOPHOM JuarpaMMel.
TpeyroJIbHUKU COMPOTUBIIEHN U MOITHOCTEN. Pe30HaHC HANIPSKEHU .

OCHOBHBIE NIOHATHS U ONPEEIEHUA. AHAIN3 LIENH C TOCIEA0BATEIbHBIM COEIUHEHUEM
WHIYKTUBHO CBS3aHHBIX KaTyliek. PacdeT »JIeKTpuYecKux Uenel Mpu Haluyuu
B3aMMHOUN UHIYKTUBHOCTH.

HoctounctBa Tpex(daszubix neneit. Tpexdasublit renepatop. Kinaccudukarus u cmocoos
BKJIFOUEHUS B TpeX(}a3HyIo 1enb TPUEMHHUKOB.

Coenunenue (a3 mpueMHHUKa TpeyrojJbHUKOM. CoeIMHEHUE 3BE3101 0€3 HEUTPaIbHOTO
IPOBOJA.

CoenuvHeHMe  3BE3/I0OM  YETBIPEXMPOBOAHOM C  HEUTpaJbHBIM  MIPOBOJOM  0e€3

comnpoTuBieHuss. MomHoCTH TpexdaszHbix menei. Crocodbl M3MepeHUs aKTUBHOMN

MOITHOCTH.
[IprunHbI BO3HUKHOBEHMUS. CrniocoOb1 M300paKeHUS HECHHYCOUIAJIbHBIX
IIEPUOIUIECKUX (byHKITHIA. JerictByroniue 3HAYEHHUs]  HECUHYCOUIAJIBHBIX

NEePUOIMYECKUX TOKOB W  HampspkeHuil. Koaddumuentsl, XxapakTtepusyroliue
IIEPUOANYECKHE HECHHYCOUIAJIbHBIE (GYyHKIIH. MonHoctn B LETISIX
HECHUHYCOHMJaJbHOrO TOKa. Pacuer ogHO(a3HBIX Ienei Npu HECHHYCOMAAIbHBIX

NEPUOIUICCKUX BO3,Z[CﬁCTBPIHX



OcHOBHBIC BCJIMYMHLBI, XapaKTCPUIYIOIMKUC MArHUTHBIC TICIIN. OCHOBHBIE 3aKOHBI
MAaromMTHBIX ueneﬁ. cDOpMaJ'IBHaSI AHAJIOTHUA MCXKIAY MAIrHUTHBIMHU W JJICKTPHUYCCKUMH

OCIIsIMU.

JJIeKTPUYeCKHe MAIIMHBI

Knaccudukamus TpaHchopMaTopos. DNEKTpUYECKUe  COOTHOIICHUS B
ujieabHOM TpaHchopmaTope.

Cxema 3amemieHusi ogHodazHoro TpaHcgopmaTtopa. BekTopHas nuarpamMma pexuma

Harpy3ku. Pacdetr MarHuTHO# 1enu tpanchopmaropa.

OmneIT X0JI0CTOrO X0Aa. PeXxnMBbI KOPOTKOTO 3aMbIKaHHsI. ONBIT KOPOTKOTO 3aMBIKAHUS.

BHeuHsAs XxapakTepucTuka Tpancdopmaropa. JHEpreTuyeckas quarpamma.

[Tpunuun pabotel TpexdaszHoro tpaHchopmaTopa. Cxembl COEAMHEHHS OOMOTOK B

TpexdazHoM TpaHcpopMaTope.

CunoBeie  TpaHcopmaTopbl. MeTONbl PETryJIMpPOBaHUS HANPSHKEHHUS  CUIIOBOTO

TpaHcopmaropa. ABroTpanchopmaropsl. i3mMeputenbHble TpaHCHOPMATOPBHI.

Oo61wue ceenenus. [lonstue 06 anekrpuyeckoM rpagyce. [lapannenbHbie BETBU U CXEMBI

coequHeHUs: 0OMoTOK. OOMOTKM reHeparopoB. CoeluHEHUs] 0OMOTOK reHeparopa ¢

Harpy3koil. OOMOTKH pOTOpa ACHHXPOHHOM MAIIIUHBI.

CunxponHass mammHa (CM). XapakTepUCTUKU CHHXPOHHOM  MAaIlMHBI.
Ha3znauenne u oOnacTh mnpuMeHEHHUs. SIBHOMOIIOCHBIE W HesiBHOMOMOCHBIE CM.
Bo30Oyxnenne CM. KoOHCTpyKuuss M NPUHUUIT JEHCTBUA. CUHXPOHHOM MAalIUHBI.
CunxponHass 4yactoTa. Pa0oTa CHHXpOHHOIO TeHepaTopa NapauieIbHO C CEThIO.
Haznauenne nemndepnoit oOMoTku. Pexum  xonocroro xoma. Buemmsss,
pEeryJaupoBOYHasi U paboune XapaKTEPUCTHKHU.

MaruutHoe moJjie OOMOTKH BO30Y>KICHHS SBHOIOJIIOCHONH U HESIBHOIIOIIOCHOM

CM. MarnauTHoe nojie 00MOTKHU Kopsi B siBHOMOJOcHOM CM. Peakuus sikopsi. Pabota
CHHXPOHHOW MAalIMHbI B PEKUME FEHEPATOPA U DJIEKTPOIBUTATENIA.
Knaccuduxkarms acuaxpoHHbIX MamH. KOHCTPYyKITHsS aCHHXPOHHOM MamIuHbI ¢ (Ha3HOM
U KOPOTKO3aMKHYTOM 00MOTKO# poTopa. Co3/aHue Bpalarolerocs MarHuTHOTO MOJis
oOMOTKOM cTtaTopa. Cxema 3aMellleHusi aCUHXPOHHOTO JBUraTesns. Pexxumbl paboThl
ACHHXPOHHOW MaIlIVHbI. XapaKTEPUCTUKNA ACUHXPOHHON MAIIVHBI.

OcHOBHBIC IMOKa3aTcjin, XapaKTCPpUIYIOIIUC pa3INdHbIC CITOCOOBI PETYIUPOBAHUA



AIEKTPUYECKON MalIMHbl. MeXaHUYECKNE XapaKTEPUCTUKH DJIEKTPOJBUTATEIICH.
PerynmupoBanue 4acTOTBl BpalleHUS ACHHXPOHHOIO JIBUTaTels IIyTEM BBEACHUS
pPE3UCTOPOB B ILENb pPOTOpa. PerynmpoBaHWe 4YacTOThl BpAIEHHWs ACHUHXPOHHOIO
JIBUTATENs] U3MEHEHHEM HalpsDKEHMS Ha craTope. PerynnpoBaHue 4acTOTHI BpalleHUS
ACUHXPOHHOT'O JABUIATEJsI U3MEHEHUEM YacTOTHI NUTAroIero HanpsbkeHud. [uporHo-
uMItysibcHass monayssiius Hanpspkenus (LLIAM). PerynmupoBaHue 4acTOThI BpallleHHS
ACUHXPOHHOI'O JBUTATeNldl NEPEKIYEHUE 4YHUCIA [ap MOJIcoB. PerymupoBanue
CKOpPOCTH BpAILCHHs] N3MEHEHUEM BEJIMUYMHBI CKOJIbKECHUS.

MamuHbl TOCTOSIHHOTO TOKA. PeXKMMBI MallIH MOCTOSIHHOTO TOKa. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKUMH U TPUHLUUIN JACUCTBHUA 3JIEKTPOMEXaHWYECKUX MpeoOpa3oBaTeneit
NOCTOSIHHOTO TOKa. MarHuTHoe 1oJjie OOMOTKHA BO30YXKIEHHUS, T€OMETpUYecKas H
¢uznueckas HedTpamu. OcHoBHble ypaBHeHUs, J/IC, 37I€KTpOMarHUTHBII MOMEHT
MAaIlIAHBI ITOCTOSTHHOTO TOKA.

MarnuTtHoe mnosne oOMOTKM siKops. PesynbTupytromee MarHutHoe moje. Ilonoxkenue
LIETOK Ha MOBEPXHOCTH KOJUIEKTOpa. KOHCTPYKTHBHOE MCIIOJHEHNE MAarHUTOIIPOBOIA U
KaTymku oOMOTKUA. KoylekTop Kak 2JIEKTPOMEXaHWYECKU IpeoOpa3oBaTelib.
VYpaBHUTENBHBIE COETMHEHUSI 0OMOTOK. CxeMbl BO30YXACHUsI TeHepaTopa.

Hasnauenne marHutHOM 1enu MamuHbl. KOHCTPYKTMBHOE HCIIOJIHEHHWE MAarHUTHOU
uenu. PacripeneneHne MarHUTHOTO MOTOKAa B 3JEKTpUYeckoil mamuHe. OOpazoBaHue
MAarHATHBIX TIOJIFOCOB C IIOMOLIBIO KaTylIeK ¢ TOKOM. Ha3HaueHue IOJIFOCHBIX

CCPACYHMKOB U ITOJIOCHBIX HAKOHCYHUKOB.

OO0mas 3HepreTuka.

Ortanbl  pa3Butus dSHepretuku Poccuu. Hacenenwe, »sHepromoTpeOieHue u
DHEPreTUYECKUE pecypchl. Ponp 3HEPreTM4ecKkoro KOMIUIEKCA Uil COLMAIbHO -
HKOHOMHYECKOTO Pa3BUTHS cTpaHbl. [[puHIUIBI HOpMUPOBAHUS PHIHKA SJIEKTPOIHEPTUU
U MOIIHOCTH. OTIWYUTENbHbIE OCOOEHHOCTH 3JEKTPOIHEPreTHKH, KaK BaKHEHIen
COCTaBJIAIOLIEN YaCTH TOIUIMBHO-YHEPTETUYECKOIO KOMIUIEKCA CTPAHBI.
Knaccudukanus snektpuueckux cTaHIui. TexXHOJIOrn4ecKue nporecchl Mporu3BOACTBA
anekTpudyeckoi  3Hepruu. OCOOEHHOCTHM  TNPOM3BOJACTBA  DJEKTPOSHEPTrMU  Ha
AIIEKTPOCTAHLMUAX PA3TUYHbBIX BUJOB. ['paduku Harpy3Ku 3J€KTPOYCTaHOBOK.

TennodukanmoHHbIe KOHJECHCAlIMOHHbIE AIEKTPUUYECKHUE CTaHLIUU (K2C);



TEIIOPUKANMOHHBIE JJIEKTPOCTaHIMKH - TemtodiekTporenTpam (TOL]); aromubie
anektpoctaniiu  (ADC); ruapoanekTpoctaniin (['3C); ruapoakKymMyIupyromnme
anekTpoctanuuu (I"”ADC); razoTypOMHHBIE AMeKTpocTaHIMK. BeTposnepretuka. O6mue
CBEJICHUSA. DHEPIusi BO3AYIIHOTO MOTOKAa M MOIIHOCTh BETPOIHEPrOyCTAaHOBOK. Bubi
BETPOIHEPIeTUUECKUX YCTAHOBOK M OCHOBBI pacdyeTa HUX OCHOBHBIX MapaMeTpoOB.
Conneuynass  sHepretuka. OOmme  cBemenus.  Krnaccudukamuss — COTHEUHBIX
DHEPreTUYECKUX  yCTAaHOBOK. (COJIHEUHBIE  KOJUIEKTOPBI, WX HA3HA4YCHUS U
KJ1accu(uKaIus.

['eorepmanbHble,  BETPSAHbBIE,  COJIHEYHBIE,  INPUIMBHBIE,  OHOIHEPreTUYECKUE
aneKTpocTaHuu. [IpuHIUIBI pabOThI U YCTPOUCTBO.

[IpuHumnel  pabOTBl M TEXHOJOTWYECKHE TMPOLECChl TEIJIOBBIX U aTOMHBIX
ANEKTPOCTAaHIMNA. TeopeTHyeckrue OCHOBBI NPEOOpa30oBaHUS SHEPTUU B TEIUIOBBIX
npurarensax. [{ukn Penkuna.

[ToaroToBka TBEPAOrO TOIUIMBA K CKUTAHUIO: IPOOJIEHUE, pa3MOJI TOIIMBA U CUCTEMA
NBUICTIPUTOTOBJICHUST C IIapoBOil OapabanHHOUW MenbHuIle. Kiaccudukanus mapoBbIx
KOTJI0AarperaTtoB: KOTJbl MPSIMOTOYHOTO U 0apabaHHOrO THIIOB.

SnepHble SHEPreTUYECKHE YCTAHOBKU M THIBI SAEPHBIX peakTopoB. IIpoMexyTouHbIe
raporieperpeBarTesid. Y CTaHOBKM Il MOJATOTOBKM IHUTATENIbHOW BOAbl. [lapoBbie u
razoBble TypOuHbI. Ha3zHaueHune KOHJIEHCAlMOHHOW YCTaHOBKH, €€ CXeMa U COCTaB.
Ouepreruueckuii 6amanc TOC u ADC. [TapocunoBbie yCTaHOBKH.

[Ipouecc npeoOpa3oBaHUsl TUAPOIHEPTUU B BIEKTPUUECKYIO SHEPTUIO HA PA3IUYHBIX
TUIAX THIPOYCTaHOBOK. IIpoOsieMbl KOMIUJIEKCHOTO HCIOJNb30BAaHUSA THUIAPOPECYPCOB.
PerynmupoBaHue pedHOro croka.

MeTobl COBPEMEHHOTO0 MPOEKTUPOBAHMS U IKCILTyaTalMsl THUIAPOIHEPTrOyCTAHOBOK.
TpaauuuoHHas U MaJiasi TUJIPOIHEPTETHKA.

CunioBble TpaHc(opMaTopel M aBTOTpaHCHOPMATOPHI: OOIIME CBEICHUS, CHUCTEMBbI
OXJIQXK/ICHMSI, HAarpy304Hasi ciocOOHOCTh. CHUHXPOHHBIE TEHEPATOPHI: OOLIUE CBEICHHUS,
peXUMBl pabOTHl. BhIKIIOYAaTENM BBICOKOTO HAMPSIKCHUS: MACHSHBIC, BO3IYIIHEIE,
9JIETa30BbIC,  BAaKyyMHblE,  JJEKTpOMAarHuTHble.  PeakTopbl, = U3MepUTETbHBIC
TpaHCHOPMATOPHI TOKA U HATIPSHKCHHUS.

OO6mue cBeneHus 00 IMEKTPUIECKUX ceTAX. HoMuHanbHbIe HATIPSDKEHUS SIEKTPUIECKUX

cered. CBefeHUs O KOHCTPYKIMUSAX JUHUM snekTponepenauu. lloHstue o kaudectse



3JIEKTPOIHEPTUHU U €T0 BIUSHUU Ha pabOTy 3JIEKTPONPUEMHUKOB. THIIBI IPOBOIHUKOB.
OO61ue cBe/leHUs. YYacThe 3JIEKTPOCTAHIIMKN PA3IMYHOTO THUIIA B MOKPHITHH CYMMapHOM
Harpy3ku sHeprocucrteM. PerynnpoBaHue 4acToTsl B dHeprocuctemax. HaaéxHocTts u
YCTOMYMBOCTH PabOTHI SHEPTOCHUCTEM.

Ha3naueHue cuctem ynpaBiieHUsl, KOHTPOJISI U CUTHAIU3ALMNHU Ha JIEKTPOCTAHIUAX.

Ha3nauenus u TpeboBaHus, IpeIbIBIIEMbIE K PEICHHON 3alluTe



4. Kputepuu olleHMBAHUSA TECTOBBIX 33/JaHU 110 OCHOBAM 3JIEKTPOIHEPIreTUKH
BHUMaTeIpHO MpoYnTaiiTe KaXkKI0€ 3aJaHke U TIpejiaracMble BAPHAHTHI OTBETA, €CITH
oHM wuMeroTcs. OTBeyaliTe TOJBKO IIOCJIE€ TOr0, KAaK Bbl TMOHSJIA BOMPOC U
MIPOAHATIM3UPOBAIIN BCE BApPUAHTHI OTBETA. BBITIONHSANTE 3a/laHUs B TOM TOPSI/IKE, B
KOTOPOM OHHU JaHbl. Eciam Kkakoe-TO 3aqaHWE BBI3BIBACT y Bac 3aTpyaHEHUE,
MIPOITYCTHUTE €TO.

K mpomytiieHHBIM 3a1aHUSAM BBl CMOYKETE BEPHYTBCS, €CJI y BaC OCTAHETCS BPEMSI.
[Ipu BBIMOTHEHUH 3aJaHUM MOKHO TTOJIb30BATHCSL YEPHOBUKOM. 3aMMCH B YEPHOBUKE
HE YYNTHIBAIOTCS MPU OIICHUBAHUU PAOOTHI.

basnnel, momyuennbsie Bamu 3a BeIoIHEHHBIE 3a71aHus1, cyMMupyroTcs. [locTapaiitech
BBITIOJIHUTh KaK MOXHO OOJIbllle 3aJaHuii U HaOpaTh HauOOJbIIEe KOJUYECTBO
OaJIoB.

Ha BrinosHeHne sK3aMeHalMOHHON paboThl 0 (PU3UYECKON KyIbType OTBOAUTCS 1
yac (60 MUHYT).

BepHoe BbINONHEHHE KAXKIOTO 3aJaHHs OICHUBaeTCa B 5 0ajlioB.

MakcumanbHOe KOTU4ecTBO 0auioB 3a Bcio padboty — 100.
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