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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[ensmMu ocBoeHWss y4yeOHOW JucuuIuiMHbBl "CHCTeMBbl  yNpaBiIEHUs
AJIEKTPOHHBIMU TIpeoOpa3oBaTeIiMU NOABHKHOTO coctaBa BCM" sBisitores:

- HU3y4YEHUE  MATEeMaTUYECKOr0  OMNHCaHWd W  MOJEIUPOBAHMS
npeo0pa3oBaTeIbHOM TEXHUKM W DJIEKTPUUECKMX MAallUH B BEKTOPHOM
MIPE/ICTABIICHNH;

— OCBOWTH MPUHLHUIBI TOCTPOEHUS AJIEKTPOIPUBOAOB M 3aKOHOB HX
yIOpaBJCHUS.HA OCHOBE TEOPUM ABTOMATHYECKOTO YIOPABJICHUS M CHUHTE3a
3aMKHYTBIX CHCTEM YIPABJIEHUS, MATEMaTHYE€CKOTO OMHCAHUS 3JIEKTPUUYECKUX
MallliH  TOCTOSSHHOTO M TMEPEMEHHOTO  TOKA, MIMPOTHO-UMITYJIbCHBIX
npeodpazoBareneil, aBBTOHOMHBIX HHBEPTOPOB.

3amaueit ocBoeHMss y4eOHOM aucnumiMHbl  "CHUCTeMbl  YINpaBlieHUs
AJIEKTPOHHBIMU MPE0Opa3oBaTEIIMH MOABMXKHOTO cocTaBa BCM" siBnsiercs:

- OCBOGHHE TATOBBIX OJJIEKTPUYECKMX MAIIUH BBICOKOCKOPOCTHOTO
TPaHCIOPTa;

- OCBOEHMS CTYJCHTAMH CHUCTEM YIPaBIEHUS S3JIEKTPONPUBOJIAMU
IOCTOSIHHOTO U IEPEMEHHOTO TOKA.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenp (GopMuUpyEMBIX pe3yJbTaTOB OCBOCHHUS  00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-3 - CnocobeH npuMeHsTh 0a3oBble ITUGPOBBIE U MHGOPMAIIMOHHbBIE
TEXHOJIOTHH, BKJIOYAas METOJIbl HCKYCCTBEHHOTO HWHTE/UICKTA W MAIIUHHOTO
oOyueHus, st coopa, o0pabOTKH, XpaHEHHMs, Mepelladyd U aHaiu3a JaHHBIX,
MPOTHO3WPOBAHUS,  ONTHUMHU3AIMM W aBTOMAaTH3alMM  TPOIECCOB B
npodeccCHoHAEHOM e TENBHOCTH Ha TPAHCIIOPTE.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3HaTh:

MaTEMAaTHYECKHUE  OCHOBBI U criocoObl  TIOCTPOCHUSI  MoOjesei
TpaHCc(POpPMATOPOB, ANEKTPUUECKUX MAIIUH MOCTOSHHOIO U MEPEMEHHOI0 TOKa,
npeoOpazoBaTeyieil MOCTOSHHOTO TOKA, BBINPSAMHUTENCH, WHBEPTOPOB, 3aKOHHBI,
CIOCOOBI ¥ aJITOPUTMBI YIIPABIICHUS B CHCTEMaX YIPaBICHUS dJIEKTPOTPHUBOIAMHU
MOCTOSIHHOTO M IEPEMEHHOI0 TOKA.

YMmeTh:



(GopMUpOBAaTh  MOJEIM CHCTEM  DBJEKTPOIPHUBOJA  IOCTOSHHOTO U
IIEPEMEHHOI0 TOKA, IPOU3BOJUTH HACTPOMKY M OTJIAAKY CHCTEM YIIPABIICHHS
AIEKTPONIPUBOIOB

Baagern:
MPUKIIAJHBIM TIPOTPAMMHBIM OOECIIEUeHHEM I IIOCTPOCHHS CHUCTEM
YIIPaBJICHUS JIEKTPOIPHUBOIAMU MOCTOSIHHOTO ¥ IEPEMEHHOIO TOKA

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO0mast TpPyJOEeMKOCTh JUCUUILIUHBI (Momynisi) coctaBisier 2 3.e. (72
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucuuIuIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonmaectBo yacoB

Tun y4eOHBIX 3aHsTHiIT
Bcero | Cemectp Ne9

KonTtakTHas paboTa pu NpoBeIeHNH YUeOHBIX 3aHATHH (BCEro): 48 48
B Tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHSA CEMUHAPCKOTO THIIA 32 32

3.3. O6bemM mucHUIUIMHBL (MOIyYJisA) B (OpME CaMOCTOSITENIbHONW padoThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcs c
nearoruaeckuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNnpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TIPU MPOBEICHUU
MIPOMEKYTOUHOM aTTeCTAllMM COCTaBIsAET 24 akaIeMHUUECKUX yaca (OB).

3.4. Ilpu oOy4eHnu Mo HANBUAYAITBHOMY Y4eOHOMY IIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peaii30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHPHON pabOThl 00yUaIoOmuXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYarOMMXCsA C MEAArorudeckKuMu pabOTHUKaMU U (UJTN)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MTPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JIEKIIUOHHOTO THUIIA.




Tematuka JICKIIMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC

/T
1 |DneKkTponpuBoj MEPEMEHHOTO TOKA.
PaccmarpuBaembie BOIIPOCHL:
- KOHCTPYKIIUHU 1 OCHOBHBIC XapaKTEPUCTUKN MAallIMH IEPEMEHHOTO TOKA,
- IPOCTPAHCTBEHHOE MPE0Opa3oBaHUE BEKTOPOB;
- HEMIOJBIKHAS M BPAIIAIOIIAsCS CHCTEMa KOOPAMHAT U HX MPeoOpa3oBaHue;
- IPUHIUT (POPMUPOBAHHS HIEKTPOIPUBOIOB ITIEPEMEHHOTO TOKA B CHCTEMaX aBTOMAaTHIECKOTO
YIIpaBJICHUA.
2 |MaremaTtrdeckoe ONMCaHue aCHHXPOHHOW MamuHbl (AM).
PaccmarpuBaembie BOIIPOCHL:
- cucrembl quddepeHnnanbHbIX YpaBHeHHt AM B HENOABMKHOW M BpallaloIIeics CUCTEMaX KOOp/MHAT.
3 |Cucrema OTHOCUTCIIBHBIX CIMHHUII.
PaCCManI/IBaeMBIe BOIPOCHI:
- pacueT napaMmeTpoB MOJACIIHN AM 1o NMacnoOpTHBIM NAaHHBIM;
- QpyHKIIMOHATBHBIE MOAETH AM B HENOJBIKHOW U BPAIAIOIICHCS CHCTEMaX KOOPINHAT.
4  |Bupryanbnbie Moaenu AM.
PaccmaTtpuBaeMble BOIIPOCHI:
- MMOJIYTPOBOAHUKOBBIC Hpeo6pa3013aTeJm B DJICKTPOIIPUBOAC NICPEMEHHOTO TOKA,
- aBTOHOMHBIC MHBEPTOPLI;
- IPUHIUI TIOCTPOCHUS;
- (1)yHKLII/IOHaJ'ILHLI€ 1 BUPTYAJIbHBIC MOJCIIN B CUCTCMAX JSJICKTPOIIPHUBOAA NICPEMEHHOT'O TOKA.
5 |CnocoObI peacTaBIeHHst IEKTPOMArHUTHON CHCTEMBI.
PaCCManI/IBaeMBIe BOIPOCHI:
- 3aKOHBI YIIPAaBJICHUS aCUHXPOHHBIM 3JICKTPOIPHUBOAOM;
- CKQJILIpHOC YIIPAaBJICHUC.
6 |BexTopHoe ynpaBieHHEe aCHHXPOHHBIM AJIEKTPOIIPUBOIOM.
PaccmarpuBaembie BOIPOCHL:
- OCHOBHBIE NPHUHIMITBL. YTipaBnenue ¢ opueHrtanueii o nomo (Field Oriented Control);
- aCPIHXpOHHBIﬁ MpUBOJ C TOKOBBIM YIIPABJICHUCM;
- IpUMEP NOCTPOCHUA MOJCIIN.
7 |IIpsmoe ynpasnenne momeHToM (Direct Torque Control) B acuHXpOHHOM
AIEKTPOIPUBOJIE.
PaccmarpuBaembie BOIPOCHL:
- IIPUMEPBI IOCTPOEHUS U HACTPOUKU MOZEIIEN COBPEMEHHBIX CUCTEM aCUHXPOHHOTO 3JIEKTPONIPUBOJA.
8 |CHHXpOHHBIE IBUTATENH C MOCTOSHHBIMU MarHuTamu (PMSM).
PaCCManI/IBaeMBIe BOIPOCHI:
- KOHCTPYKIHUHU, OCHOBHBIC XaPAKTECPUCTUKU,
- MaTeMaTUYeCKOe OMMCAHKUE U TIPUMEpPBI Mojienell nmpuBoaoB ¢ PMSM.
4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paOOThI
No
i HanmenoBanme mabopaTopHbIX paboT / KpaTKoe coepKaHue
1 |HccnenoBanue 0oaHO(A3HOTO (MOCTOBOTO) HHBEPTOPA C CAMMETPUYHBIM 3aKOHOM

yIIpaBJICHUS
PaccmarpuBaembie BOIPOCHL:
- IOCTPOEHHUE MOJE;




/o

HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

- OpIcTpOE TIpeobpa3oBanne Dypre;
- TApMOHHWYECKHUH aHaJIN3 TOKOB U HANPsDKEHUH MHBEPTOPA;
- IOCTPOEHHE U aHAIM3 BHEUTHEH, PEryJIMPOBOYHON XapaKTePUCTHK HHBEPTOPA.

Hccnenoanue ogHoha3HOro (MOCTOBOI0) HHBEPTOPA C HECUMMETPUYHBIM 3aKOHOM

YIPABJIECHUS.

PaccmaTpuBaemble BOTIPOCHI:

- IOCTPOEHHUE MOJIEIN;

- TApMOHMYECKUI aHAJIU3 TOKOB U HAIIPSDKEHUI MHBEPTOPA;

- IOCTPOEHHE U aHAIN3 BHELTHEH, PEryJIMPOBOYHON XapaKTEPUCTHK HHBEPTOPA.

Hccnenosanue TpexdasHoro (MOCTOBOr0) HHBEPTOPA C CHMMETPUUHBIM 3aKOHOM

YIOPABJIECHUS.

PaccmarpuBaembie BOIIPOCHL:

- IOCTPOEHUE MOJCIIN;

- TApPMOHUYECKHUI U CIIEKTPaJIbHBIA aHAJIN3 TOKOB U HANPSKEHU MHBEPTOPA;

- IOCTPOEHHUE U AHAJIM3 BHEIHEH, PETYJIUPOBOYHOM XapaKTEPUCTUK HHBEPTOPA.

cemecTp OyHKIMOHAIBHBIE MOJIEIIA ACUHXPOHHOT'O ABUTATENSA

PaccMaTprBaeMble BOTIPOCHI:

- MOCTPOCHKE MOJIENICH ACHHXPOHHOTO ABUTATENS HA OCHOBE AU PepeHIHATIbHBIX YPAaBHEHHUH B
HENOJBUKHOM U BpALLLAOLIEICs CUCTEME KOOPJUHAT;

- 0006meHHas moaenb AJl ¢ mpeoOpa3oBaHHEM KOOPIUHAT U3 BPAIIAIOIIMXCS B HEMOBH)KHBIC.

CEMCCTP BI/IpTyaHBHaH MOJCJIb ACHHXPOHHOI'O ABUI'aTCIIA.
PaccmaTrpuBaeMble BOIIPOCHI:

- mocTpoeHue Mozaenu AJl ¢ NCHONb30BaHUEM ONOIMOTEYHBIX OJIOKOB,;
- pacuer napameTpoB A/l 1O MaCIIOPTHEIM AaHHBIM;

- pacdeT M IMOCTPOCHNE MEXaHUIECKON 1 PabounX XapaKTepHCTHK.

ACHHXPOHHBIN 3JIEKTPONIPUBOJ ¢ cuHycounaibHoi [IIIMM u npeobpazoBanuem

KOOpAUWHAT.

PaccmarpuBaemble BOIPOCHL:

= IIOCTPOCHUE MOAECIHN MMOACUCTEMBI CHHyCOHI[aHBHOﬁ LHPIpOTHO-PIMHyJ'ILCHOfI MOAYJIAIUA U BKIIFOUCHUEC €€
B MOJ€CJIb ACHHXPOHHOT'O JABUT'aTECIIA,

- aHAJIU3 XapaKTECPUCTUK IPU U3SMEHCHUU IMMapaMETPOB MOAYJIALINU U HAI'PY3KHU.

ACHHXPOHHBIN 3JIEKTPONIPUBO/I C BEKTOPHOI MIMPOTHO-UMITYJILCHON MOYJISLIUEH.
PaCCManI/IBaeMHe BOIPOCHI:

- IOCTPOCHNUE MOACIH IMOACUCTEMbBI HpOCT‘paHCTBCHHO-BeKTOpHOﬁ LHPIpOTHO-PIMHyJ'ILCHOﬁ MOAYJIAIUU U
BKJIFOUCHHE €€ B MOJICJIb ACUHXPOHHOT'O JABUT'aTCJIsA

- aHaJIN3 XapaKTEPUCTUK IIPU U3MEHEHUHU [TApAMETPOB HATPY3KH.

CHHXPOHHBII MEKTPONPUBOJ] C TTOJIEOPUEHTUPOBAHHBIM YIIPABIEHUEM U OCJIa0JIeHUEM
noiist (PMSM Field Weakening Control).

PaccmarpuBaembie BOIPOCHL:

- aHAJINU3 CTPYKTYPHI U ITOPUTMA YIPABICHUS MOMEHTOM U CKOPOCTBIO BPAIIEHUS] CHHXPOHHOIO
JIBUTATEIIS C IOCTOSIHHBIMU MarHUTaMmuy,

- IPUHINN PETYJINPOBAHUS MTPOEKINI TOKA CTATOpa M OCIA0ICHUS 10T BO30Y K/ICHHS JUTSL ABYX TUIIOB
CHUHXPOHHBIX MAlllUH C TOCTOSHHBIMU MarHUTaMH: C BHYTPEHHHM U BHELITHUM POTOPOM.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Bun camocrosTensHO#M paboTh

[ToaroToBka K J1abOpaTOpPHBIM padOTaM.




Bun camocrosiTensHO#M paboThI

2 |Pabora c JIeKIIMOHHBIM MaTEPHATIOM

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

4 | IloarotoBka K TeKyI1eMy KOHTPOJIIO.

5. IlepeueHr wu3maHUN, KOTOpPBIE PEKOMCHIYETCS HMCIOJIb30BaTh IIPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

i\/{i bubmmorpaduyeckoe onucanue Mecro nmocrtymna
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6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIB30BAThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

HNudopmanmonnsiii nopran IxcnonenTa (https://exponenta.ru/);

Hay4Has dekTponHas oudanoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texanueckas oudnuorexka PYT (MUUT) (http://library.miit.ru)

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOTO
MpOorpaMMHOr0 oOecredYeHus, B TOM 4YHCIE OTEYECTBEHHOI'O0 TPOU3BOCTBA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

TpeOyetcst nunieH3nonHoe nporpammuoe obecnieuenne MATLAB 2020 c
MTOJTHBI KOMIUIEKTOM IpuitockeHui Simulink, Simscape, a Takyke MOTHBIA KOMIUIEKT
MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM ISl
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).



1. VueOHble aynuropuu Uid NPOBEIEHUS 3aHATUN JIEKIIMOHHOIO THIIA,
OCHAII[CHHbIE KOMIIBIOTEPHON TEXHUKOIN 1 HabopaMu

JEMOHCTPALIMOHHOTO 000PYJOBAHMS.

2. TlomemeHust sl TPOBEIEHUS JAOOPATOPHBIX pPabOT, OCHAIICHHBIC
CTEHAAMHU TII0 HCCJIEAOBAHMIO CHUCTEM DJIEKTPOIIPUBONOB IOCTOSIHHOTO H
IIEPEMEHHOTO TOKa

9. ®opma nMpomMeKYTOUHOU aTTeCTaIUU:

3aueT B 9 cemectpe.

10. OueHouHbIE MaTEPUAIIBI.

O1LieHOYHBbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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