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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmu  ocBoeHWs  y4yeOHOW  JUCHUIUIMHBI  "OIEKTPOHHBIE |
AJIEKTPOMEXAHUYECKUE CHUCTEMBbl YIPABICHUS JJIEKTPUUECKUMHU MAalMHAMU
BBICOKOCKOPOCTHOTO MTOJIBUYKHOTO COCTaBa" SABIISIOTCSL:

- U3yYEHHE  MATEMaTU4YEeCKOro  ONUCAHUS U MOJEIHMPOBAHMS
npeoOpa3oBaTeIbHON TEXHUKHM W AJIEKTPUYECKMX MAallMH B BEKTOPHOM
MIPE/ICTABIICHNH;

— OCBOWTH MPUHLHUIBI TOCTPOEHUS AJIEKTPOIPUBOJAOB M 3aKOHOB HX
yIpaBJ€HUS.HA OCHOBE TEOPUM ABTOMATHYECKOTO YIOpPABJICHUS M CHUHTE3a
3aMKHYTBIX CHUCTEM YIpAaBIEHUS, MAaTEMATUYECKOTO OINMCAHUS DJIEKTPUUECKUX
MallMH  [OCTOSHHOTO M  MEPEMEHHOr0  TOKa, IIMPOTHO-UMITYJIBCHBIX
npeodpazoBareneil, aBBTOHOMHBIX HHBEPTOPOB.

3amayell  OCBOEHMsT  y4eOHOW  JUCHUIUIMHBI  "OJNEKTPOHHBIE U
ANEKTPOMEXAHUYECKUE CHUCTEMbl YIPABICHUS DIIEKTPUYECKHUMHU MalllMHAMH
BBICOKOCKOPOCTHOT'O IMOJIBM?KHOTO COCTaBa' SBIISIETCA:

- OCBOGHHE TATOBBIX AJIEKTPUYECKUX MAIIUH BBICOKOCKOPOCTHOTO
TPaHCIIOPTa;

- OCBOCHMS CTYJACHTAMHM CHUCTEM YIPaBICHHUS JJIEKTPOIPHUBOJAMHU
INOCTOSIHHOTO U IEPEMEHHOTO TOKA.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYEMBIX Ppe3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIUILTAHE (MOIYIIIO):

IIK-9 - Mimeet HaBBIK BBITIOIHATH 00OCHOBAHUE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIUM M CHUCTEM NOJBMKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOTO
TPaHCIOpPTAa.

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,
npeoOpazoBaTesiei MOCTOSHHOTO TOKA, BBIMPSAMHUTEICH, WHBEPTOPOB, 3aKOHHBI,
CIOCOOBI ¥ aJITOPUTMBI YIIPABIICHUS B CHCTEMaX YIPaBICHUS dJIEKTPOTPUBOIAMU
MOCTOSIHHOTO M IEPEMEHHOI0 TOKA.

YMmeTh:



(GopMUpOBAaTh  MOJEIM CHCTEM  DBJEKTPOIPHUBOJA  IOCTOSHHOTO U
IIEPEMEHHOI0 TOKA, IPOU3BOJANUTH HACTPOMKY M OTJIAAKY CHUCTEM YIIPABIICHMS
AIEKTPONIPUBOIOB

Baagern:
MPUKIIAJHBIM TPOTPAMMHBIM OOECIICUeHUEM i1 TIOCTPOCHHS CHUCTEM
YIIPaBJICHUS JIEKTPOIPHUBOIAMU MOCTOSIHHOTO ¥ IEPEMEHHOIO TOKA

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6masi TpyAOEeMKOCTh TUCHUIUIUHBI (Moaynsi) coctasisger 10 3.e. (360
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucuuIuIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeNIbHOM MporpaMmbl Ha UHBIX YCIOBHSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommuectBo yacos
Tun yueOHBIX 3aHATHI Beero Cemectp
Ne5 | Neb | Ne7
KonTtakTHas paboTa pu NpoBeIeHNH YUeOHBIX 3aHATUH (BCEro): 176 64 64 48
B ToMm uncne:
3aHATHSA JIEKIHOHHOTO THIIA 96 32 32 32
3aHATHS CEMUHAPCKOTO THIIA 80 32 32 16

3.3. O6beM auCHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
NeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMBIMH K peaTH3aIiu
o0pa3oBaTeNpHON MpOTrpaMMbl HA HWHBIX YCIOBUSIX, TPU TNPOBEACHUU
MIPOMEKYTOUYHOM aTTecTalluu cocTaBiisgeT 184 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHWHU, 00BEM JUCITUTUIMHBI (MOMYIIS) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENHbHON padOThl 00yUaIoOMuUXCs, a Takke B (hopme
KOHTaKTHOU pabOThl 00ydYarOMIMXCSA C TMEJarorudecKuMu paboTHUKAMHU U (WJTHN)
JUIIaMH, TPUBJICKACMBIMH K pealiM3aIlii 00pa30BaTEILHOM IPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MTPOBEACHUH TIPOMEKYTOYHOM aTTECTAIINH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).




4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

5 cemectp BBenenue.

PaccmarpuBaembie BOIPOCHL:

- cofiep’KaHMe Kypca;

- OCHOBBI MOJICJIMPOBAHUA CUCTEM DJICKTPOIIPUBO/JIA.

5 cemectp MaTtpuuHas 1abopaTopusi.
PaccmarpuBaembie BOIIPOCHL:

- CTPYKTypa, OCHOBHBIE ITPHEMBI PabOTHI, KPAaTKUN BHICOKYPC;
- MaTeMaTUYECKUH anmapar.

5 cemectp IIpunoxkenuns, Kak UHTEPAKTUBHBIA HHCTPYMEHT MOJAEIUPOBAHUS.
PaCCManI/IBaeMBIe BOIPOCHI:
- MOACJIMPOBAHUEC DJICKTPOHHLIX U DJICKTPOMEXaHUYCCKUX CUCTEM YIIPABJICHUA.

5 CEMECTP HOpHI[OK IIOCTPOCHUA U OTJIaJIKH MOﬂGHGﬁ,HpHMGpH OpraHv3alnmu Iponecca

MOJCIUPOBAHUA.
PaccmaTrpuBaeMble BOIIPOCHI:
- cocTaB OMOIMOTEK, OCHOBHBIE TIPUEMBI paOOTHI.

5 cemectp IIpuHIUITBI TOCTPOECHMS CUCTEM JIEKTPOIIPUBOAA.
PaCCManI/IBaeMHe BOIPOCHI:
- TIOHSATHE TIePEeIaTOYHON (DYHKITHH.

5 CEMECTP I[I/IHaMI/I‘IeCKI/Ie M 9aCTOTHBIC XapPaKTCPUCTUKHU.
PaccmaTtpuBaeMble BOIIPOCHI:
- IpUMep aHallk3a NepelaTouHoON (QyHKIUH.

5 cemecTp 3aMKHYTbIE CUCTEMbI aBTOMAaTHYECKOI'O yIIPaBICHUS.
PaCCManI/IBaeMBIe BOIPOCHI:

- IPUHIUT 00PaTHOH CBS3H;

- IEPEXOAHBIC XapaKTCPHUCTUKH,

- TEXHHYECKUH 1 CPIMMeTpPI‘IHBIﬁ OINITUMYM.

5 CEMECTP MOI[CJ'II/IpOBaHI/Ie QJICKTPHUICCKUX ueneﬁ MOCTOAHHOI'O U IEPEMEHHOI'O TOKA.
PaccmarpuBaembie BOIPOCHL:
- MOJIETMPOBAHHUE MTOTYTTPOBOIHUKOBBIX HIEMEHTOB

5 cemectp Tomnonorus 3aeKTpONPUBOIOB.

PaCCManI/IBaeMBIe BOIPOCHI:

- OCHOBHBIC THIIBI 1 Tp€6OBaHI/I$I, MNPEABABIACMBIC K CUCTEMaM YIPAaBJICHUSA aBTOMATHUYCCKUMHU
MNpruBOAaMHU.

10

5 CEMECTP HOHynpOBO,[[HI/IKOBBIC npeo6pa30BaTenI/I.
PaccmarpuBaembie BOIPOCHL:
- TIOJTyTIPOBOTHUKOBBIE TPE0Opa30BATENIN B CHCTEMAaX YIPABICHUS dIEKTPUISCKUMHU MAITHHAMH.

11

5 CCMECTP HCyTIpaBJ'I}ICMBIe " YHIPaBJISAEMBIC BBIIIPAMUTCIIN.

PaCCMa’IpI/IBaGMLIC BOIPOCHI:
- CXCMbI, IPpUHIUII YIIPABJICHUS, SOHEPTCTUUCCKUEC XaPAKTCPUCTUKH.

12

5 cemectp [lonsiTre o mMpoTHO-UMITYIIbCHOM Moaysuu (LLIM).
PaCCManHBaGMLIC BOIPOCHI:
- crtocoObI mocTpoeHus U yrpasierus [HINM.

13

5 ceMectp MoaenupoBaHue IIPOLECCOB B HEYIIPABIAEMBIX U YIIPABIISIEMBIX TUPUCTOPHBIX
Beinpsvutessix ¢ LM npu pabote Ha Harpysky.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

PaccmarpuBaeMbIe BOIIPOCHL:
- TAPMOHMYECKHUH U CLICKTPAIbHBIN aHATHM3 TOKOB U HATIPSHKCHHH BBIPAMUTEINCH.

14 |5 cemectp OnHO- u TpexdazHbie TpaHCHOPMATOPHI B CXEMaX C YIPaBIIEMbIMH
BBIIPSIMUTEISIMHU.
PaccmarpuBaembie BOIIPOCHL:
- BEIOOp ITapaMeTpoB;
- MOJICTIMPOBaHHNE TPAHC(HOPMATOPOB.
15 |5 cemecTp UeThIpeXKBagpaHTHOE FICKTPOMEXAaHHYECKOE MPEOOPa30BAHKE B
3JIEKTPOIIPUBOLE.
PaccmarpuBaembie BOIIPOCHL:
- IIMPOTHO-UMITYJIbCHBIE TTpeoOpaszoBarenu (LLINIT);
- CXCMBI, CII0COOBI yHrpaBJC€HUA.
16 |5 cemectp AByxkBaapaHTHbIN 1 yeThipexkBaapaHTHbIN TN ¢ mupoTHO-UMITYIbCHOM
MOJYJISIIACH.
PaCCManI/IBaeMBIe BOIPOCHI:
- OCHOBHBIC XapPAKTCPUCTHUKU U CIIOCOOBI yHpaBJCHUA.
17 |5 cemectp MoaenupoBanue nporeccos B IIUII.
PaccmaTrpuBaeMble BOIIPOCHI:
- TApMOHUYECKUH U CIIEKTPAJIbHBII aHaIu3 TOKOB U HanpsbkeHui [TTAIL.
18 |6 cemecTp MaremaTrdecKkoe ONMCaHUE MAIIMH IMTOCTOSTHHOTO TOKa.
PaccmaTrpuBaeMble BOIIPOCHI:
- KJIacCHYecKasl U oriepaTtopHast hopMma.
19 |6 cemecTp MonenupoBaHue IBUTATEIS TOCTOSHHOTO TOKA C HE3aBUCHMBIM
BO30YKIICHHEM.
PaCCManI/IBaeMBIe BOIPOCHI:
- MOACJIMPOBAHUE PCOCTATHOTO ITyCKa.
20 |6 cemecTp MoaenupoBaHue ABUTaTENs MOCTOSHHOTO TOKA.
PaccmarpuBaembie BOIIPOCHL:
- MOACJIMPOBAHUE ABUTATCIIA TOCIEA0BATEIILHOTO BO36y)KI[eHI/I$I IIOCTOAHHOI'O TOKA.
21 |6 cemecTp BupTyanbHbIe MOAETH IBUTATEICH.
PaCCManI/IBaeMBIe BOIPOCHI:
- MOACIHMPOBAHUC I[BHFaTeHeﬁ IIOCTOAHHOI'O TOKA.
22 |6 cemectp [loHsATHE O MPUHIIMTIAX MOAETUPOBAHUS B cpeie Simscape.
PaccmarpuBaembie BOIPOCHL:
- TEXHHKa MOJICITUPOBAHUS B cpejie Simscape.
23 |6 cemecTp Hactpoiika koHTposIepa.
PaCCManI/IBaeMBIe BOIPOCHI:
- OCHOBHbIC TPUHIHIIbL HaCTpOﬁKH KOHTpOJUJIEpa Ha IpUMEPE MEXaHUYECKOH CUCTEMBI
24 |6 cemecTp CKOpOCTHAsI CHCTEMa ITOCTOSTHHOTO TOKA.
PaccmarpuBaembie BOIPOCHL:
- pa3paboTKa OJHOKOHTYpPHON CHCTEMBI.
25 |6 cemecTp CKOpOCTHAS CUCTEMA MMOCTOSTHHOTO TOKA.
PaccmarpuBaembie BOIPOCHI:
- pa3paboTKa IBYXKOHTYpPHOI CHCTEMBI.
26 |6 cemecTp Simscape-MOIeIb JBUTATENS IIOCTOSTHHOTO TOKA ¢ TTapaUIeIbHBIM

BO30YXK/ICHHEM.
PaCCManHBaCMLIC BOIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- HacTpoiika [TN]]-perymnsaropa cucTeMbl YIpaBICHUS YTTIOBOH CKOPOCTHIO B Simscape-MOIEIH JBUTATENs
MIOCTOSIHHOTO TOKa C HE3aBUCUMBIM BO30Y K/ICHHEM.

27

6 cemectp Tonosiorus 3aeKTPONPUBOIOB.

PaccmarpuBaembie BOIIPOCHL:

- mpeobpazoBatenu aist ynpasiaenust MIIT;

- ynpasisieMble BRITPSIMUTENN M IIHPOTHO-UMITYIIbCHBIE TIpeoOpa3zoBaTemnu ¢ [II1M.

28

6 cemecTp MonenupoBaHue npeodpa3oBaTenei.
PaccmarpuBaembie BOIPOCHL:
- MOJCJIUPOBAHUE HpeOGpasmsaTeneﬁ JUISI TATAaHUA U YIIPABJICHUS ABUTAaTEIISIMU IIOCTOSTHHOT'O TOKA.

29

6 cemectp LInpoTHO-UMIYJIbCHASA MOJYJISLIUS B YIIPABJISEMbIX BBITPAMUTEISX.
PaccmarpuBaembie BOIIPOCHL:
- IpuMepsl Mojenel Beimpamurencii ¢ M.

30

6 CEMECTP BI/IpTyaJ'IBHaSI MOJCJIb JICKTPOIIPUBOAA ITIOCTOAHHOI'O TOKA C OI[HO(baSHBIM

YHOPaBJIACMbIM BBIIIPAMUTCIICM.
PaCCManI/IBaeMBIe BOIPOCHI:
- pa3pa60TI<a MOJCIH IJICKTPONPHUBOAA TOCTOAHHOTO TOKA C OI[HO(i)aSHBIM YHpaBJIss€MbIM BBIIIPAMUTCIICM.

31

6 CEMECTP BI/IpTyaJ'IBHaSI MOJCJIb JICKTPOIIPpUBOAA ITIOCTOAHHOI'O TOKA C TpeX(baBHBIM

YHIpaBJIsIEMBIM BBIIIPAMHUTCIIEM
PaccmaTtpuBaeMble BOIIPOCHI:
- pa3paboTKa MOJIEINIH AIIEKTPOIIPHUBO/Ia OCTOSHHOTO TOKA € TPeX(Pa3HbIM YIPABIISIEMbIM BBIIPSIMHUTEIIEM.

32

6 cemecTp MoJienb 3IEKTPOIIPHBO/IA.
PaccmaTprBaemble BOTIPOCHI:
- pa3paboTKa MOJIEIH IIEKTPOIIPUBOA MOCTOsIHHOTO ToKa ¢ LITHII.

33

6 cemecTp PeBepcuBHBIN (YETHIPEXKBAIPAHTHBIN ) SJIEKTPOIIPUBOI.

PaccmaTtpuBaeMble BOIIPOCHI:

- PEeBEPCUBHBI (YETHIPEXKBAIPAHTHBIN) IIEKTPONPUBO MOCTOSHHOTO TOKA € TPEX(Pa3HbIM YIPaBIIEMbIM
BBITNIPAMUTEIIEM.

34

6 cemectp MojaenupoBaHue TpaHCHOPMATPOB.
PaccmarprBaeMble BOIIPOCHI:
- Simscape-moienu JByX00MOTOYHOTO 01HO(a3HOTrO U Tpex(hazHOTro TpaHC(HOPMATOPOB.

35

7 ceMecTp DIEKTPONPHUBO]I TEPEMEHHOTO TOKA.

PaccmaTprBaemble BOIIPOCHI:

- KOHCTPYKIIMHU ¥ OCHOBHBIE XapaKTEPUCTUKH MAIIMH IEPEMEHHOT0 TOKa;

- IPOCTPaHCTBEHHOE IPe0Opa3oBaHKe BEKTOPOB;

- HEMOJIBM)KHASL M BPAIAIOLIASICS CUCTEMa KOOP/MHAT U UX peoOpa3oBaHue;

- mpuHUMI GOPMHUPOBAHKS FIEKTPOIPHBOJIOB IEPEMEHHOTO TOKA B CUCTEMaX aBTOMaTHYECKOTO
yIpaBJieHuUsI.

36

7 cemecTp MaTtemaruueckoe onucaHiue aCHHXpOHHON MamuHbI (AM).
PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:
- CUCTCMBI an(b(bepeﬂunaﬂLme ypaBHCHI/Iﬁ AM B HCHOHBI/IX(HOﬁ n Bpamammeﬁm CHUCTEeMax KOOpJAWHAT.

37

7 CCMECTP CucreMa OTHOCUTEIIBHEIX CAUHUII.

PaccmarpuBaembie BOIPOCHL:

- pacueT mapaMeTpoB MoaeIH AM 10 MacTIOPTHBIM JTaHHBIM;

- pyHKIIMOHATBHBIE MOAETH AM B HENOJBIKHOW M BPAIAIOMIEHCS CHCTEMaX KOOPIMHAT.

38

7 cemectp Buprtyanbasie monenu AM.

PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:

- NOJIYIPOBOAHUKOBBIC npeo6pa3OBaTeJm B DJICKTPOIIPUBOAC MIEPEMEHHOT'O TOKA;
- ABTOHOMHBIC NHBEPTOPLI;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m

- MIPUHIIUT TOCTPOCHHUS;

- (byHKI_[I/IOHaJ'H)HBIe 1 BUPTYaJIbHBIC MOJCIIU B CUCTCMAX JJICKTPONIPHUBOAA IEPEMECHHOT'O TOKA.
39 |7 cemectp CriocoOBI MPEACTABICHUS JIEKTPOMArHUTHOW CHCTEMBI.

PaccmarpuBaembie BOIIPOCHL:
- 3aKOHBI yNPaBIICHHUsI ACHHXPOHHBIM 3JIEKTPOIPUBOIOM;
- CKJISIPHOE YIIpaBJICHHE.

40

7 cemecTp BekTopHOE ynpaBieHne aCHHXPOHHBIM 3JIEKTPOIPUBOIAOM.
PaccMmaTpuBaeMble BOIIPOCHI:

- OCHOBHBIC TPUHITHITEL. YTIpaBiieHne ¢ opuenranuei mo oo (Field Oriented Control);
- ACHHXPOHHBI IPHBOJ C TOKOBBIM YIIPABICHUEM;

- IPUMEp TTOCTPOCHHS MO/ICITH.

41

7 cemectp Ipsamoe ynpaBnenue momenToMm (Direct Torque Control) B acMHXpOHHOM

QJICKTPOIIPHUBOAC.
PaCCManI/IBaeMHe BOIPOCHI:
- IPUMEPLI NOCTPOCHUS U HaCTpOﬁKH Monenef/i COBPCMCHHBIX CUCTEM AaCHMHXPOHHOTI'O 3JICKTPONPHUBOAA.

42

7 cemecTp CUHXPOHHBIE JBUTATEIM C TOCTOSHHBIMU MaruuTamu (PMSM).
PaCCManI/IBaeMBIe BOIPOCHI:

- KOHCTPYKIIUU, OCHOBHBIC XapaKTCPUCTUKU,

- MaTeMaTH4ecKoe OMMCaHNe U MpUMepsl Mojeneil mpusogoB ¢ PMSM.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlaGopatopHbie pabOThI

/o

HaumeHnoBanue 1abopaTopHbIX padoT / KpaTKoOe cofepKaHue

5 cemectp MartpuuHas 1aboparopusi.
PaCCManI/IBaeMHe BOIPOCHI:

- OCHOBHBIC TPUCMBbI pa6OTbI;

- MaTeMaTHYECKHI armapar;

- rpadmka, anmpoOKCUMAaINS M HHTSPIIOIISIIHS.

5 CEMECTP bazosnie MPUHIUIIBI MOACITIUPOBAHUA JICKTPOMEXAHNUYCCKUX CUCTCM.
PaccmarpuBaembie BOIPOCHL:

- OMOIMOTEKHU DIIEMEHTOB;

- (hopmupoBaHue MojieNiel Ha IPUMEpE TEPEAATOYHBIX (DYHKIIHUI.

5 cemecTp MoenrpoBaHue 3JIEKTPUUECKUX IIETIEH.
PaCCManI/IBaeMBIe BOIPOCHI:
- MOACIHMPOBAHUC uKeneﬁ TOCTOSIHHOT'O 1 MIEPEMEHHOT'O TOKA.

5 cemectp MozaenupoBaHue 1IN ¢ yIPaBIseMbIMU UCTOYHUKAMU HANPSHKEHUS U TOKA.
PaccMaTpBHaeMble BOIIPOCHI:
- paboTa ¢ mapayuIeTbHOM Harpy3KOH.

5 cemectp MonenupoBanue Tpexda3sHoON ANMEKTPUIECKON ETH.
PaccmarpuBaemble BOIPOCHL:
- paboTa ¢ HECCUMMETPHUYHOW aKTUBHOI Harpy3Kol M C H3MEPEHHEM PEaKTHBHOW MOIIIHOCTH.

5 cemectp uon.

PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:

- MOACIHMPOBAHNUE OJHOMOIYIIECPUOAHOTO HEYIIPABIACMOI'O BBIIIPAMUTEIIA;
- aHaJIU3 TApMOHNYCCKOT0 COoCTaBa.




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

5 cemectp Tupucrop.

PaccmarpuBaembie BOIIPOCHL:

- MOZIEIIUPOBAHUE OJHOIOIYNIEPHOTIHOIO YIPABIAEMOrO BBIIPAMUTEILS;
- aHaJIU3 FAPMOHUYECKOT0 COCTaBa.

5 cemectp GTO.

PaccmarpuBaembie BOIPOCHL:

- MOZEIIMPOBAaHNE UMITYJIbCHOTO PETYIATOPA;
- AHAJIN3 TApMOHHUYECKOI'0 COCTaBa.

5 cemectp IGBT.

PaccmarpuBaembie BOIIPOCHL:

- Mozens CBU-reneparopa;

- MOZI€JIb UMITYJIbCHOTO PETYJISTOpa MOCTOSHHOIO HAIPSKCHUS.

10

5 CECMECTP I[BYXMaCCOBaH MCXaHHUYCCKasa CUCTEMaA.
PaCCManI/IBaeMBIe BOIPOCHI:
- CUCTEMaA C KCCTKUM YIIOPOM.

11

5 cemectp Mexanuueckasi cucTeMa Iepeiadn JBUKEHHUS.
PaCCManI/IBaeMBIe BOIPOCHI:
- MOJACJIb Nepeaavu BpalaTeJIbHOIr0 U MOCTYNaTCJIbHOI'O0 ABUKCHUA.

12

6 CEMECTP Pa3pa60TKa (I)YHKHHOHaHLHOﬁ MOACIHN ABUTATCILA IIOCTOSAHHOI'O TOKA C
HE3aBUCHUMbIM B036Y)KI[CHI/ICM.

PaccmaTtpuBaeMble BOIIPOCHI:

- pacueT mapaMeTpoB, moctpoeHne moaenu B Simulink Ha ocHOBe A epeHInaNTEHBIX YpaBHEHHUIA;
- QaHaJIU3 MMOJTYYCHHBIX XapaKTePHCTUK MPU Pa3rOHe M HaOpoce Harpy3KH.

13

6 cemecTp Pa3paboTka Moz peocTaTHOTO IMycKa ABUTATENsl IOCTOSIHHOTO TOKa C

HE3aBUCUMBIM B036Y)KI[6HI/ICM.

PaccmarpuBaembie BOIPOCHL:

- moctpoeHue mozienu B Simulink, Ha ocHoBe Au(depeHInaNbHBIX YPaBHEHHIH;
- aHaJIM3 MOJYYEHHBIX XapaKTEePUCTUK IPH Pa3roHe U Habpoce Harpy3KH.

14

6 CEMECTP Pa3pa60TI<a MOZCIIN pCOCTATHOI'O ITyCKa ABUTATCIIA TOCTOSAHHOI'O TOKA C

HE3aBUCUMbIM B036Y)KI[6HI/ICM.
Pabora B mporpammuoM makete Matlab/

15

6 cemectp PazpaboTka QpyHKIIMOHAIIBHOW MO JIBUTATENS TIOCTOSIHHOTO TOKA €

IIOCJIEAOBATCIIbHBIM B036Y)KI[€HI/ICM.

PaccmarpuBaembie BOIPOCHL:

- moctpoenue moenu B Simulink ¢ ucmosp30BaHrEM OUOTHOTEUHBIX OJIOKOB;
- aHaJIM3 MOJyYEHHBIX XapaKTEePUCTHK IIPH Pa3roHe U Habpoce Harpy3KH.

16

6 CEMECTP Pa3pa60TI<a BUPTYAJIbHBIX MOI[CJ'IeI\/'I ,I[BHFaTeJ'IefI IIOCTOSAHHOI'O TOKaA.
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- moctpoeHue Mozenu B Simulink, aHaIN3 MoJIy4eHHBIX XapaKTEPUCTHK IIPU pa3sroHe M HaOpoce Harpy3Ku.

17

6 cemectp Pa3paboTka 0 JTHOKOHTYPHOU CKOPOCTHOM CHCTEMBI TOCTOSTHHOTO TOKA.
PaccmarpuBaembie BOIPOCHL:

- pacuer [I1-perynsaropa;

- TIOCTPOEHHUE MOJIENI C OOPATHOM CBSI3BIO U PETYJISATOPOM CKOPOCTH.

18

6 cemecTp Pa3paboTka TByXKOHTYpPHOU CKOPOCTHOM CHCTEMBI TOCTOSTHHOTO TOKA.
PaccmarpuBaeMble BOIPOCHL:

- pacuet [1H-perynsaTopa;

- IOCTPOEHHE MOJIENIN C OOPaTHOMN CBSA3BIO M PETYJISTOPOM CKOPOCTH.
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6 cemecTp Pa3paboTka BUPTyanbHOIM MOIETH JIEKTPOIIPUBOIA TIOCTOSIHHOTO TOKA C
O,I[HO(baSHBIM YHpaBJId€MbIM BBIIIPAMUTCIIEM.

PaccmarpuBaembie BOIIPOCHL:

- IOCTPOEHHE MOJIENIN JIEKTPOIPHBOJIA C 00PaTHOM CBA3BIO M PETYJIITOPOM CKOPOCTH;

- HACTPOMKA PErynaTopa ¢ ucnoiabzosanuem PID-Tronepa.

20

6 cemectp PazpaboTka BUPTyaJIbHOM MOJIENN SIEKTPOIPUBO/IA IIOCTOSTHHOTO TOKA C

Tpex(}a3HbIM yIPaBISEMBIM BEITIPSIMUTEIICM.
PaccmaTpuBaeMble BOTIPOCHI:

- IOCTPOEHHUE MOJIENN C OOPAaTHOMN CBA3BIO M PETYISATOPOM CKOPOCTH;
- HACTPOMKa peryniaropa ¢ ucnoiabzoBanuem PID-Tionepa.

21

6 cemectp Pa3paboTka Mozen 3eKTpONprUBoIa MOCTOSTHHOTO Toka ¢ LITAII.
PaccmarpuBaembie BOIIPOCHL:

- IIOCTPOCHUEC MOAECJIHN MMOACUCTEMBI H.IHpOTHO-HMHyJ'H:CHOﬁ MOAYJIAIUU U BKIIFOUCHUEC €€ B MO/JICIIb
JBUTATE]IS;

- aHAJIN3 XapaKTCPUCTUK IPU U3MCHCHUH MMAPAMETPOB MOAYJIAMU U HAI'PDY3KH.

22

6 cemecTp PeBepcuBHBIN (UETHIPEXKBAPAHTHBIHN) AIEKTPOIPUBO/] IOCTOSHHOT'O TOKA C

Tpex(}a3HbIM yNPaBISIEMbIM BBIIPIMUTENEM (AEMOHCTPALIMOHHO).
PaCCManI/IBaeMBIe BOIPOCHI:
- aHAJIM3 MOJIEJIN M XapaKTepUCTUK IIPU U3MEHEHNH XapaKTepa Harpy3KH.

23

7 cemectp Hccnenoanue oaHo(ha3HOro (MOCTOBOT0) HHBEPTOPA C CUMMETPUYHBIM

34aKOHOM YIIpAaBJICHUA

PaccmarpuBaeMbIe BOIIPOCHL:

- IOCTPOCHHE MOJIET;

- OpIcTpOE TIpeobpazoBanne Dypre;

- TApPMOHMYECKHUH aHAJIM3 TOKOB W HANPsHKEHUH HHBEPTOPA;

- IOCTPOCHHE U aHAJIM3 BHEIIHEH, PEryIMPOBOYHON XapaKTePUCTHK HHBEPTOPA.

24

7 UccnenoBanue ofHO(a3HOro (MOCTOBOI0) MHBEPTOPA C HECUMMETPUYHBIM 3aKOHOM

yIIpaBJICHHUSL.

PaccmarpuBaembie BOIIPOCHL:

- IOCTPOEHHE MOJIEIN;

- TApMOHHWYECKUH aHaJIN3 TOKOB W HANPsDKCHUH HHBEPTOPA;

- IOCTPOEHHE W aHAIH3 BHEITHEH, PEryJIMPOBOYHON XapaKTepUCTHK HHBEPTOpA.

25

7 UccnenoBanue Tpex(daszHoro (MOCTOBOT0) HHBEPTOPA C CHMMETPUYHBIM 3aKOHOM

YIIpaBJIECHUA.

PaccmarpuBaembie BOIPOCHL:

- IOCTPOEHUE MOJEIIN;

- TApPMOHUYECKHUI U CIIEKTPaJIbHBIA aHAIN3 TOKOB U HANPSKEHUN MHBEPTOPA;

- IOCTPOEHUE U AHAJIU3 BHEIHEH, PEryJIUPOBOYHOM XapaKTEpUCTUK HHBEPTOPA.

26

7 CEMECTP qDYHKHI/IOHaIIBHBIe MOJCIIN aCUHXPOHHOI'O ABUTaTCJIA
PaCCManHBaGMLIC BOIPOCHI:

- IIOCTPOCHHUEC MOHCHCﬁ ACUHXPOHHOI'O ABUTATEJIsI HA OCHOBE ,I[H(b(bepCHIIPIaHBHLIX ypaBHCHI/Iﬁ B
HeHOZLBH)KHOﬁ n Bpamalomei/'mﬂ CUCTEME KOOpANHAT;

- O606III€HH3H MOJEJIb AI[ C HpeO6pa30BaHI/ICM KOOpAUHAT M3 BpalllatOINXCA B HEIIOABHUIKHBIC.

27

7 CCMECTP BI/IpTyaJ'ILHaﬂ MOZCIIb ACUHXPOHHOI'O ABUTAaTCIIA.
PaccmarpuBaembie BOIPOCHL:

- moctpoenue mozenu AJl ¢ ucroib30BaHuEM OUOIMOTEUHBIX OJIOKOB;
- pacdet napameTpoB A/l o macopTHHIM JaHHEIM;

- pacueT U IOCTPOCHUE MEXaHUIECKOH U pad0vYHX XapaKTEPUCTHK.
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7 ACHMHXPOHHBIH JIEKTPONPHUBOA ¢ cuHycouaanbHoi [IIMM u npeobpa3zoBanuem

KOOpAUHAT.

PaccmarpuBaembie BOIIPOCHL:

- IOCTPOEHHE MOJIENIN TTOACUCTEMBI CUHYCOUJAIbHON IIUPOTHO-UMITYJIBCHOH MOJYJISIIUU U BKIIFOUEHUE e
B MO/JIEJIb ACHHXPOHHOT'O IBUraTes;

- aHAJIM3 XapaKTePUCTUK MIPU U3MEHEHUU ITapaMeTPOB MOIYISALUU U HATPY3KH.

29

7 ACUHXPOHHBIN 3JIEKTPOIIPUBO/L C BEKTOPHOM IIMPOTHO-UMITYJIBCHON MOy IsUEN.
PaccmarpuBaembie BOIPOCHL:

- IOCTPOEHUE MOJENN NOACUCTEMBI IPOCTPAHCTBEHHO-BEKTOPHON IIMPOTHO-UMITYJILCHOW MOAYJISIIMU U
BKIIFOUCHHUE €€ B MOIEJIb ACHHXPOHHOI'O ABUTATEIIA;

- dHAJIU3 XapaKTCPUCTUK IPU U3MCHCHUU IMapaMETPOB HArpys3Ku.

30

7 CHHXPOHHBIN 3JIEKTPOIPUBO/I C MTOJICOPHCHTUPOBAHHBIM YIIPABICHUEM U OcIa0JIeHuEM
noiist (PMSM Field Weakening Control).

PaccmaTtpuBaeMble BOIIPOCHI:

- aHaJM3 CTPYKTYPHI M aITOPUTMa YIPABICHUSI MOMEHTOM M CKOPOCTHIO BPAIIEHHUSI CHHXPOHHOTO
JBHUTATEJISI C HOCTOSIHHBIMI MarHUTaMH;

- IPUHINT PETYINPOBAHMUS MIPOCKINI TOKA CTATOPa M OCIAOICHNUS MOl BO30YKACHHS Al IBYX THIIOB
CHHXPOHHBIX MAIlMH C TIOCTOSHHBIMYA MarHUTaMU: ¢ BHYyTPEHHUM M BHEIITHUM POTOPOM.

4.3. CamocrosiTenbHas paboTa 00y4YarOImuXCs.

n/o

Bua camocrostensHOM paboThI

[TonroroBka kK 1a0OPATOPHBIM pabOTaM.

Pa6oTa ¢ JICKOMOHHBIM MaTCpuaJIioM

Brinonnenune KypcoBoii paboThl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.

gl b WO N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUEHb TEM KYPCOBBIX padOT
DNEeKTPONPHUBO/I TOCTOSTHHOTO TOKA

Pa3paboTka 3aMKHYTOW CHCTEMBI YMIPABJICHUS JBUTATEIEM IOCTOSIHHOTO

TOKa C 3aJaHHbIMH JTUHAMHWUYCCKHUMHU XaPAKTCPUCTHKAMHU

Ne PHOM UHOM nnom IHOM Ra La Inyck/InomMnyck/Muowm J

10,122 60 3000 2,86 0,46 0,02 2,3 2,3 15,3-10-4
20,102 60 2000 2,27 0,94 0,038 2,3 2,3 15,3-10-4
30,122 110 3000 1,53 1,48 0,069 2,3 2,3 15,3-10-4




40,102 1102000 1,22 30,129 2,3 2,3 15,3-10-4
50,204 60 3000 4,57 0,23 0,013 2,32,320,4-10-4

6 0,122 60 2000 2,72 0,52 0,032 2,3 2,3 20,4-10-4
70,204 110 3000 2,46 0,765 0,043 2,3 2,3 20,4-10-4
80,122 110 2000 1,46 1,74 0,108 2,3 2,3 20,4-10-4
9 0,254 60 3000 5,6 0,284 0,01 2,3 2,3 35,7-10-4

10 0,203 60 2000 4,3 0,645 0,02 2,3 2,3 35,7-10-4
110,286 110 3000 3,05 0,945 0,034 2,3 2,3 35,7-10-4
12 0,203 110 2000 2,33 2,2 0,068 2,3 2,3 35,7-10-4
130,776 110 2510 8,2 0,237 0,015 2,3 2,3 135-10-4
14 0,458 110 1500 5 0,605 0,042 2,3 2,3 135-10-4
150,776 220 2510 4,1 0,85 0,061 2,3 2,3 135-10-4
16 0,458 220 1500 2,5 2,38 0,168 2,3 2,3 135-10-4
17 1,638 110 2510 19,2 0,147 0,006 2,0 2,0 408-10-4
18 1,123 110 1500 13 0,42 0,016 2,0 2,0 408-10-4

19 1,638 220 2510 9,5 0,58 0,066 2,0 2,0 408-10-4
201,123 220 1500 6,4 1,7 0,027 2,0 2,0 408-10-4

DJIEKTPOINPHBOJI MIEPEMEHHOTO TOKA

HomunanbHoe nuHeiiHoe Hanpsbkenue: 380 B, YactoTa nuraromieit cetu: 50

Ne Tun geurarens Pa Macca naom KIIJ] cos ? In, A Ik/In Mx/Mu Mmax/Mu

J, kr¥*m2

1 RA71B2 0,55 6 2850 74% 0,84 1,8 6,5 2,3 2,4 0,0005
2 RA7T1A40,255132562% 0,781 3,2 1,7 1,7 0,0006
3 RA71B4 0,37 6 137566% 0,76 1 3,7 2 2 0,0008

4 RA71A6 0,18 6 835 48% 0,691 2,3 2,5 2 0,0006

5 RA71B6 0,25 6 860 56% 0,72 1 3 2,2 2 0,0009

6 RAB0A2 0,759 2820 74% 0,83 25,3 2,5 2,7 0,0008
7 RA80B2 1,1 11 2800 77% 0,86 25,2 2,6 2,8 0,0012
8 RA80A4 0,55 8 1400 71% 0,815 2,3 2,8 0,0018



9 RA80B4 0,75 10 1400 74% 0,825 2,5 2,8 0,0023
10 RA80A6 0,37 8 910 62% 0,721 3,32 2,5 0,003

5. Ilepedenr wu3maHui,

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATH IIPpHU

ri\/ri bubmmorpaduyeckoe onucanue Mecro nmocrymna

1 | I'epman-T'ankun, C. I'. Bupryansasie nabopatopun URL:
TIOJTyTIPOBOHUKOBBIX CUCTEM B cpezie Matlab- https://e.lanbook.com/book/457226
Simulink : yueOnuk s By3oB / C. I'. I'epman- (nara obpamenns: 30.04.2025). —
lankun. — 2-e usa., crep. — Cankt-IlerepOypr : Pexum JIOCTYTIA: JUIA aBTOPHS3.
Jlamp, 2025. — 444 c. — ISBN 978-5-507-50698-9. | MO/IPSOBATEICH:
— Tekct : anekTpoHHbI# // JIaHb : 37IEKTPOHHO-
OoubnuoreyHas cucrema.

2 DIIEKTPUUYECKHE MAIIUHBI )KEJIE3HOIOPOKHOTO HTB (yu.3); HTb (yu.4); HTb
tpancnopta B.A. Burokypos, JI.A. ITonos (y4.6); HTB (¢6.)
Onnoromuoe uznanue Tpancnopt , 1986

3 Tepexun, B. b. KomnbrorepHoe MoienupoBanue URL:
CHCTEM 3JIEKTPOIPHBO/IA TOCTOSHHOTO U https://e.lanbook.com/book/82848
nepeMeHHoro Toka B Simulink : yueOHoe nmocoOue / (nata obpamenus: 30.04.2025). —
B. B. Tepexun, FO. H. Jlementben. — Tomck : TITY, | PEKHM JIOCTYTIA: JUIA aBTOPHS3.
2015, — 307 ¢. — ISBN 978-5-4387-0558-1. — HOTBIOBATEICH.
TekcT : anexTpoHHbIH // JlaHb : 37€KTPOHHO-
O6ubauoreyHas cucrema.

6. IlepeueHb COBPEMEHHBIX

po¢eCCUOHAIIBHBIX

0a3 JaHHBIX U

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).
Nudopmanmonnsiii mopran Jxkcnonenta (https://exponenta.ru/);
Hay4Has iekTponHas oudmmoreka eLIBRARY.RU (www.elibrary.ru)
Hayuno-texuuueckas oudnuoreka PYT (MUUNT) (http://library.miit.ru)

7. llepeyeHb  JUIIEH3UOHHOIO U

CcBOOOIHO

pacIpoCTpaHsIEMOro

MPOrpaMMHOTO OOECneYeHus, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

Tpebyercs nuuen3znonHoe nporpammuoe obecrneuenne MATLAB 2020 ¢
MOJTHBI KOMITJIEKTOM TipuioxkeHuit Simulink, Simscape, a Tak:ke MOJHBIA KOMITJIEKT
MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)



8. OmnucaHue MaTepuasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTLINHE (MOIYIIIO).

Ha60paT0pHBIC CTCHAbI II0 HMCCIICAOBAHUIO CHCTCM JJICKTPOIIPHUBOI0B
IMTOCTOAHHOTO U IICPCMCHHOT'O TOKa

9. ®opma MPOMEKyTOUHON aTTECTAITIH:

KypcoBas pabota B 6, 7 cemecTpax.
DK3aMeH B 5, 6, 7 cemecTpax.

10. OueHouHbIe MaTEpHUAIBI.

OreHOYHBIE MaTepHUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TTPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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