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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enssMmu  ocBoeHuss y4yeOHOW gucuuruinHbl  "CHcTeMbl  yIpaBlIeHUs
AJIEKTPOHHBIMU MPE0Opa30BaTEIIMH MOABMNKHOTO cocTaBa BCM" sBnsitoTCS:

- H3y4YEHUE  MATEMaTUYECKOTO  ONHUCAaHUSI W MOJEIMPOBAHUS
npeoOpa3oBaTEeIbHON TEXHUKHM W AJEKTPUYECKMX MAaIlMH B BEKTOPHOM
Ipe/ICTaBIICHUY;

— OCBOWTH MPUHILHUIBI TOCTPOCHUS AJIEKTPONPUBOJOB M 3aKOHOB HX
yIOpaBJICHUs.HA OCHOBE TEOPUM AaBTOMATUYECKOTO VYIPABJICHHS M CHUHTE3a
3aMKHYTBIX CHUCTEM YIPABIEHUS, MATEeMaTHUYE€CKOTO OMHCAHUS DJICKTPUUYECKUX
MalluH  [OCTOSIHHOTO ¥ IEPEMEHHOT0  TOKa,  IIMPOTHO-UMITYJIbCHBIX
npeoOpa3oBareseil, aBTOHOMHBIX HHBEPTOPOB.

3amaueli ocBoeHHMs ydyeOHOM aucuuiiMHbl  "CHCTeMbl  yIpaBiEHUS
AJIEKTPOHHBIMU TpeoOpa3zoBaTEIIMU MOIBUKHOTO coctaBa BCM" sBisietcs:

- OCBOCHHE TAIOBBIX OJIEKTPUYECKMX MAIIMH BBICOKOCKOPOCTHOIO
TPaHCIIOPTa;

- OCBOCHMS CTYJEHTAMHM CHUCTEM YIpPaBJICHUS 3JIEKTPOIPHUBOJAMHU
MTOCTOSIHHOTO U IIEPEMEHHOTO TOKa.

2. Ilnanupyemblie pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyens GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHS  0Opa3oBaTEIbHOM
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-2 - CnocobeH TOHMMATh MPUHIMIBI PabOTBl COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJOTMH W HCIOJIb30BaTh MX JUIsI PpELICHUs 3ajad
npoeccuoHanbHOM eI TeIbHOCTH.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyaromuiicst Oyier:

3HaTh:

MaTEMAaTHYECKHE  OCHOBBI U criocoObl  TIOCTPOCHUSI  MoOjesei
TpaHC(OPMATOPOB, AIEKTPUUSCKUX MAIIUH ITOCTOSHHOIO M TEPEMEHHOI'O TOKa,
nmpeoOpazoBareiield MOCTOSHHOTO TOKAa, BBIMPSIMUTENICH, WHBEPTOPOB, 3aKOHHI,
CIOCOOBI ¥ aJITOPUTMBI YIIPABICHUS B CHCTEMaX YIPaBIEHUS dJIEKTPOTPUBOIAMU
MOCTOSIHHOTO M IEPEMEHHOI0 TOKA.

YMmeTh:

dbopmMupoBaTh  MOJEIM CHUCTEM  JJEKTPONPHUBOJA TOCTOSIHHOTO U
MEPEMEHHOr0 TOKa, MPOU3BOJUTH HACTPOMKY WM OTJIAAKY CHUCTEM YHpPaBICHUS
3JICKTPONPUBOJIOB



Baanern:
MPUKIIAJHBIM TPOTPAMMHBIM OOECIIEUeHUEM [IJIi TOCTPOCHHS CHUCTEM
yIPaBJICHUA JICKTPONPHUBOIAMHU MMOCTOSIHHOTO ¥ IEPEMEHHOTO TOKa

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6miast TpyJOEMKOCTh JUCHMIUIMHBL (MOAyJsA) coctaBisier 2 3.e. (72
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTesIbHOM NporpaMMbl Ha UHBIX YCIOBUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 48 48
B ToMm gncne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATHSA CEMUHAPCKOTO TUMA 32 32

3.3. O6beM auCHUIUIMHBI (MOIYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydJaronuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
nearoruaeckKuMu paboTHUKAMHU U (WIJTH) JIUIIAMU, TIPUBJICKAEMBIMH K peau3aiiuu
o0pa3oBaTeNpHOM MpOTrpaMMbl HA HWHBIX YCIOBHUSX, TpPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTeCTAIIMN COCTaBIIAET 24 akaIeMHUUECKUX yaca (OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Y4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl OOYYaIOIIUXCSl C MEAaroruueCKUMu paOOTHUKaMU U (WIIH)
JUIaMH, TIPUBIIEKaeMbIMH K peaiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOZYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

DIEKTPONPUBO]I IEPEMEHHOTO TOKA.

PaccmarpuBaeMble BOIIPOCHL:

- KOHCTPYKIUH 1 OCHOBHBIE XapaKTEPUCTUKH MAIIMH IIEPEMEHHOT0 TOKa;

- IPOCTPAaHCTBEHHOE IIPeo0pa30BaHUE BEKTOPOB;

- HeMIOAIBIDKHAS U BpalllaloIasics CUcTeMa KOOpAUHAT U UX NpeoOpa3oBaHue;

- IpUHIMI (HOPMUPOBAHUS SIEKTPOIPUBOLOB IIEPEMEHHOI0 TOKA B CHCTEMaX aBTOMaTUYECKOr0
yTIpaBIECHUSL.

Marematuueckoe onucaHrue aCHHXPOHHON MamuHbl (AM).
PaccmaTpuBaemble BOIPOCH:
- cucTeMbl TudQepeHInaTbHBIX YpaBHeHH AM B HENOJIBIKHOW M BpAIAIOMICHCS] CHCTEMaX KOOPIMHAT.

CucreMa OTHOCUTEIBHEIX CANHNL.

PaccmarpuBaembie BOIIPOCHI:

- pacder napameTpoB Mojeu AM 1o NacnopTHHIM TaHHBIM;

- byHKIIHOHATBHBIC MOICTH AM B HENOJBM)KHOW U BPAINAIOIICHCS CHCTEMaX KOOP/IMHAT.

Bupryansubie Monenu AM.

PaCCManI/IBaCMLIe BOIIPOCHI:

- IOJIYIIPOBOAHUKOBBIC HpeO6p330BaTCHI/I B DJICKTPOIIPUBOAC MIEPEMEHHOT'O TOKA;

- aBTOHOMHBIC NTHBCPTOPLI;

- IPUHIUII IOCTPOCHMS],;

- (hyHKUIMOHAJIbHBIC U BUPTYAJIbHBIE MOJICTH B CUCTEMAaX 3JIEKTPOIPHBO/IA IEPEMEHHOT0 TOKA.

CriocoObl MpCaCTaBJICHUA BHCKTpOMaFHHTHOﬁ CHUCTCMBI.
PaccMarpuBaeMble BOIIPOCHL:

- 3aKOHBI yNIPABJICHUS aCHHXPOHHBIM 3JICKTPOTPHBOIOM;

- CKJISIPHOE YIIpaBJICHHE.

BekTopHoe ynpaBiieHHE aCHHXPOHHBIM AJIEKTPOIPUBOIOM.
PaccMarpuBaeMbie BOIIPOCHL:

- OCHOBHBIE NPHUHIMITBL. YTipaBnenue ¢ opuenTtanueii o nomo (Field Oriented Control);
- ACUHXPOHHBIN IIPUBOJ] C TOKOBBIM YIIPaBJICHUEM;

- IPAMeEp MOCTPOCHUST MOJIEITH.

[Tpsamoe ynpasnenue momentoM (Direct Torque Control) B acuHXpoHHOM

AIIEKTPOIIPUBO/IE.
PaCCManI/IBaeMLIC BOIIPOCHI:
- IpUMEPLI NOCTPOCHUS U HaCTpOﬁKH MOI[GJ'IGI‘/'I COBPEMCHHBIX CUCTEM ACMHXPOHHOT'O 3JICKTPOIIPUBOJAA.

CUHXpOHHBIE IBUTATENH C MMOCTOSTHHBIMU Marautamu (PMSM).
PaccmatpuBaeMblie BOIPOCHL:

- KOHCTPYKIIUU, OCHOBHBIC XapaKTCPUCTUKU,

- MaTeMaTUYECKOE OTMMCAHNE U TIPUMEPBI MOoJiesielt MpuBo10B ¢ PMSM.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaumeHnoBanue 1abopaTopHBIX paboT / KpaTKOe CoJiepKaHue

Hccnenosanue oaH0(}a3HOro (MOCTOBOI0) HHBEPTOPA C CUMMETPUYHBIM 3aKOHOM
YIIPaBJICHUS

PaccmarpuBaeMbie BOIPOCHI:

- IOCTPOCHHUE MOJIEIT;

- OpIcTpoe mpeobpazoBanue Pyphbe;




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

- TApMOHUYECKUI aHAJIU3 TOKOB U HAIIPSDKEHUN MHBEPTOPA;
- IOCTPOEHHE U aHAINU3 BHEIIHEH, peryTUpOBOYHON XapaKTepUCTHK UHBEPTOPA.

Hccnenoanue ogHoha3HOro (MOCTOBOr0) HHBEPTOPA C HECUMMETPUYHBIM 3aKOHOM

YIIPABJICHUS.

PaccmarpuBaeMblie BOpOCHI:

- IOCTPOEHHUE MOJIEIH;

- TApMOHUYECKUI aHaJIU3 TOKOB U HAIIPSDKEHUN MHBEPTOPA;

- IOCTPOEHHE W aHAIN3 BHEUTHEH, PEryJIMPOBOYHON XapaKTEPUCTHK HHBEPTOPA.

HUccnenoBanue TpexdazHoro (MOCTOBOT0) HHBEPTOPA C CHMMETPUYHBIM 3aKOHOM

YIIPABJICHHUS.

PaccmarpuBaembie BOIIPOCHL:

- IOCTPOEHUE MOJECIIN;

- TApMOHUYECKHUI U CIIEKTPAJIbHBIA aHAJIN3 TOKOB U HANPSKEHUN MHBEPTOPA;

- IOCTPOEHUE U aHAJIN3 BHEIIHEH, peryJnpoBOYHON XapaKTEPUCTUK HHBEPTOPA.

cemecTp OyHKIMOHAIBHBIE MOJICIIA ACUHXPOHHOI'O ABUTATENS

PaccmarpuBaeMble BOIIPOCHL:

- IOCTPOEHHE MOJIeJIei ACHHXPOHHOTO IBUTAaTeNsl Ha OCHOBE MU (epeHIMATBHBIX YpaBHEHHH B
HETOABI)XKHOI M Bpalaronieiicss cucreMe KOOpANHaT;

- 0606menHas moznenb AJl ¢ npeoOpa3oBaHHEM KOOPIMHAT U3 BPAIIAIOLINXCS B HEMOIBIDKHEIE.

CEMCCTP BI/IpTyaJ'IbHaH MOJCJIb aCHHXPOHHOI'O ABUI'aTCIIA.
PaccMarpuBaeMble BOIIPOCHL:

- moctpoeHue Moaenu A/l ¢ UCIONb30BaHHEM OHOIMOTCYHBIX OJIOKOB;
- pacdet mapameTpoB AJl 1o MAaCIIOPTHBIM JTaHHBIM;

- pacdeT ¥ MOCTPOCHUE MEXaHWIECKOH U pab0dHX XapaKTePUCTHK.

ACHHXPOHHBIN 3JIEKTPONPUBOJ ¢ cuHycounanbHoi LIIIMM u npeobpazoBanuem

KOOP/MHAT.
PaccmarpuBaemble BOIPOCHL:

- MOCTPOEHHE MOJIENIN TIOACUCTEMBI CHHYCOUJAIBHON IIMPOTHO-UMITYJIBCHOH MOJYISIINU U BKIIFOUEHHUE e
B MO/JIENTb ACHHXPOHHOT'O IBUT'aTels;

- aHAJIM3 XapaKTePUCTHK NP U3MEHEHUH NapaMeTPOB MOAYJISALIUHN U HArPY3KH.

ACHHXPOHHBIN 3JIEKTPONIPUBO/I C BEKTOPHOM MIMPOTHO-UMITYJIbCHON MOy ISIUEH.
PaCCManI/IBaGMHG BOIIPOCHI:

- IOCTPOCHNE MOACIH IMOJACUCTCMBI HpOCTpaHCTBCHHO-BeKTOpHOﬁ LHPIpOTHO-PIMHyJ'ILCHOﬁ MOAYJIALIUU U
BKJIFOUCHHE €€ B MOJICJIb ACUHXPOHHOTO ABUT'aTCJIA;

- AaHAJIU3 XapaKTCPUCTUK NPU U3MEHCHUH IMaAPAMETPOB HArpy3Ku.

CHHXPOHHBII AJIEKTPONPUBOJ C TTOJICOPUEHTHPOBAHHBIM YIIPABICHUEM U OClIa0JIeHueM
noinist (PMSM Field Weakening Control).

PaccmarpuBaemble BOIPOCHL:

- aHAJIN3 CTPYKTYPHI H AITOPUTMA YIPABICHNS MOMEHTOM U CKOPOCTBIO BPAIIEHUSI CHHXPOHHOTO
JIBUTATEIIS C IOCTOSIHHBIMU MarHUTaMuy,

- IPUHINT PETYJINPOBAHUS MIPOEKIUIT TOKa CTATOpa M OCJIA0IECHUS 10T BO3OYXICHUS JUIS IBYX THIIOB
CUHXPOHHBIX MAlllMH C TOCTOSHHBIMU MarHUTaMU: C BHYTPEHHHM U BHELITHUM POTOPOM.

4.3. CamocrosiTenbHas padoTa 00y4aroImmuXCs.

/o

Bun camocrosTensHO# paboTh

[ToaroToBka K 1abOpaTOpPHBIM pabOTaM.




Bun camocrosiTensHO#M paboThI

2 |Pabora c JIeKIIMOHHBIM MaTEPHATIOM

HOI[FOTOBKa K HpOMCH(YTOqHOﬁ arrecrauu.

[TonroroBka K TeKylIeMy KOHTPOJIIO.

5. IlepeueHp wu3NaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

i\/ri bubimorpaduyeckoe onucanue Mecro mocrymna

1 | I'epman-Tankun, C. I'. BuptyanbHbie 1abopaTopun URL:

TIOJTYIIPOBOIHMKOBBIX CUCTEM B cpezie Matlab- https://e.lanbook.com/book/457226
Simulink : yueOHuk s By3oB / C. I'. ['epman- (nata obpamenus: 03.12.2025). —
lankun. — 2-e u3a., crep. — Cankt-IlerepOypr : Pexum JIOCTYIIA: JUIA aBTOPHS3.
Tlamb, 2025. — 444 c. — ISBN 978-5-507-50698-9, | MO/PsoBaTeict.

— Tekct : anmekTpoHHbIH // JIaHb : 37I€KTPOHHO-

OoubnuoreyHas cucrema.

2 Yepusbix, 1. B. MogenupoBanue «https://e.lanbook.com/book/1175
3JIEKTPOTEXHUYECKUX ycTpoiicTs B MATLAB. (nara obpamtenus: 03.12.2025).
SimPowerSystems u Simulink / U. B. YUepnbix. —

Mocksa : JIMK IlIpecc, 2007. — ISBN 5-94074-395-
1. — Tekcrt : 3eKTpOHHBIN // JIaHb : 3JEKTPOHHO-
OoubnuoreyHas cucrema.

6. IlepedeHb COBpPEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHUU JTUCIUTUTHHBI (MOIYJIS).

Nudopmarmonnsiit mopran DxcronenTa (https://exponenta.ru/);

Hay4Has 35ekTponHas oubanoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texuunueckas oudnuoreka PYT (MUUNT) (http://library.miit.ru)

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PaclpOCTPaHSIEMOTO
MPOTrPaMMHOTO OOECreYeHus, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TIUCIIUTTUHBI (MOYJIs).

Tpebyercs nuuensnonHoe nporpammHoe obecrneuenne MATLAB 2020 ¢
MOJTHBI KOMITJIEKTOM TipuioxkeHuit Simulink, Simscape, a Tak:ke MOJHBIA KOMITJIEKT
MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJMMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).



JlaGopaTopHble CTEHABI MO UCCIEIOBAHHIO CHUCTEM 3JIEKTPONPUBOIOB
IOCTOSTHHOT'O U TIEPEMEHHOT0 TOKA.

CrnenmanbHoe 00pa3oBaTelbHOE NMPOCTPAHCTBO MHTEpAaKTUBHBINA KOMILJIEKC
OIepeXaroIIel NOArOTOBKU «HXXKUHUPHUHT OJBUKHOTO cocTaBa i1t BCM».

CnenuansHoe oOpa3oBaTenbHOe IpocTpaHcTBO HayuHo-TexHOIOrMueckas u
SKCIIepUMEeHTalbHas Jnabopatopust "Jlaboparopuss uudpoBOl HWHKEHEPUU W
MPOTOTUIIUPOBAHUS".

9. ®opma nMpomMeKYTOUHOU aTTEeCTaIUU:

3aueT B 9 cemectpe.

10. OnieHOUYHBIE MaTEPHUATTBI.

O]_IGHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCIACHUU HpOMG)KYTO‘-IHOﬁ

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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