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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensamu  ocBoeHuss  y4eOHOW  JUCHUIUIMHBI "DJIEKTPOHHBIE U
AIICKTPOMEXaHUYECKHUE CHUCTEMBbl YIPaBIEHUS DJICKTPUYCCKUMH MalldHAMMU
BBICOKOCKOPOCTHOT'O TTOJIBUKHOT'O COCTaBa" SIBJISIOTCS:

- M3yUYECHHE  MaTEMaTHYECKOTO OMUCAaHUSA U  MOJEJIUPOBAHUS
npeoOpa3oBaTEIbHOM TEXHUKHM U DJIEKTPUYECKUX MAIlMH B BEKTOPHOM
MpeCTaBICHUH;

— OCBOUTb MPUHIUIIEI TOCTPOCHUS AJICKTPONPHUBOIOB U 3aKOHOB HX
yIpaBJjieHUs.HA OCHOBE TEOPUM aBTOMATHYECKOTO YIPABJICHUS U CHHTE3a
3aMKHYTBIX CHCTEM YIIPaBJICHUs, MaTEeMaTHYECKOTO OIMHCAHMS DJIECKTPUUCCKUX
MalllMH  TIOCTOSSHHOTO W IIEPEeMEHHOr0  TOKa, IIMPOTHO-UMITYJIbCHBIX
npeobpa3oBaresieii, aBTOHOMHBIX HHBEPTOPOB.

3amayeli  OCBOEHUSI  y4eOHOW  JUCHUUIUIMHBI  "OJEKTPOHHbIE U
AIEKTPOMEXAHUYECKUE CHUCTEMbl YIPABICHUSI DJICKTPUYCCKUMHU MallMHAMHU
BBICOKOCKOPOCTHOTO TTOJIBH>KHOTO COCTaBa" ABJISETCS:

- OCBOCHHE TATOBBIX OJJICKTPUYECKUX MAaIIUH  BBICOKOCKOPOCTHOTO
TPaHCIIOPTa;

- OCBOGHHUSI CTYJE€HTaMH CHUCTEM YIPABICHUS  SJIEKTPOIPUBOJIAMHU
MOCTOSTHHOT'O M TIEPEMEHHOTO TOKa.

2. [Inanupyemsble pe3ysibTaTbl O0y4YEeHHs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHS  0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3yJIbTaTe 00yUeHUs M0 TUCIHUIUIMHE (MOIYIIIO):

IK-9 - CnocobeH BBINOMHATH 0OOOCHOBAHHME MAPaMETPOB KOHCTPYKIUU U
cHCTEeM IOABMKHOTro coctaBa BCM.

OO0yueHue 1Mo JUCHUIUINHE (MOJIYIIIO0) IPEANOoaraeT, YTo Mo ero pe3yibraram
oOyuaroiuiicst 0yier:

3HaTDb:

MaTEMAaTUUYECKHE  OCHOBBI U crocoObl  TOCTPOCHUS  MOJeei
TpaHc(opMaTOpOB, INEKTPUUECKUX MAIIUH MOCTOSHHOTO M MEPEMEHHOI0 TOKa,
npeodpa3oBaTeyiell MOCTOSHHOTO TOKA, BBINPSAMHUTENICH, WHBEPTOPOB, 3aKOHBI,
CrocoOBI M aJITOPUTMBI YIIPABJICHUS B CHCTEMaXxX yIIPaBJICHUS 3JICKTPOIPUBOIAMU
MOCTOSIHHOT'O Y IIEPEMEHHOTO TOKA.

YMmeTh:



¢opMupoBaTh  MOZENM CHCTEM  JJEKTPONPHUBOJAA  IMOCTOSHHOTO U
IIEPEMEHHOI0 TOKA, IMPOU3BOJUTH HACTPOMKY M OTJIAAKYy CHCTEM YIIPABIICHHS
AIEKTPONPUBOIOB

Baanern:
NPUKIAIHBIM TPOTPAMMHBIM OOECIIEUYEHUEM i1 TIOCTPOCHHS CHCTEM
YIIPABICHUS 3JIEKTPOIPHUBOJAMH ITOCTOSTHHOTO M TIEPEMEHHOI0 TOKa

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6mast TpyIOEMKOCTh AUCHUIUIMHBI (MOayJsi) coctaBisier 4 3.e. (144
aKaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyvaromuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aluu 00pa3oBaTeIbHON MPOrpaMMBbl Ha UHBIX YCIIOBHUSX,
IPU IPOBEICHUH YUEOHBIX 3aHATUH:

KomnaecTBo wacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne6

KonrakTHas paboTa 1mpy npoBeieHUN Y4eOHBIX 3aHSTHH (BCET0): 80 80
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 32
3aHsATHS CEMUHAPCKOTO THITA 48 48

3.3. O6bemM auCIUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
MearornaecKuMu paboTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3ariu
o0pa3oBaTeNpbHON MpPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH TPOBEIACHHUH
MIPOMEKYTOUHOM aTTeCTallMK COCTaBIseT 64 akaeMUyecKkux yaca (0oB).

3.4. [Tpu oOy4yeHnH 10 MHANBUAYATEHOMY Y4€OHOMY IJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTHIO B (hOpPME CaMOCTOATEIBHON PabOThI 00YUAIONINXCs, a TaKXKe B popme
KOHTAaKTHOW PabOThl 00ydYaIOIMUXCS C MEAArorudecKuMu pabOTHUKAMHU ¥ (WJTH)
JUIIAMH, TPUBIEKaeMbIMH K peaau3alii 00pa3oBaTeIbHON MPOTpaMMbl HA UHBIX
YCIIOBUSIX, TIPH MPOBEICHNUN POMEXYTOUHON aTTECTAIIHH.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.




/1

TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE

Bsenenue.

PaCCManI/IBaCMI)Ie BOIIPOCHKHI:

- cojiepaHue Kypca,

- OCHOBBEI MOI[CHI/IpOBaHI/Iﬂ CUCTEM BHGKTpOHpI/IBO,Z[a.

Martpuunas 1abopatopusi.

PaCCManI/IBaCMBIG BOIPOCHI:

- CTPYKTYpa, OCHOBHEIC TIPUEMBI Pa0OTHI, KPATKUH BHIICOKYPC;
- MaTeMaTHYECKUH armapar.

HpI/IJIO)KeHI/DI, KakK I/IHTepaKTI/IBHbIP'I HHCTPYMCHT MOACIINPOBAHUA.
PaccmarpuBaemble BOIIPOCHI:
- MOACIIMPOBAHHUEC DJICKTPOHHBIX U 3JICKTPOMEXAHUYCCKHUX CUCTEM YIIPABJICHUS.

5 cemectp [lopsimok MOCTPOEHHUS M OTJIAJIKU MOJEIEH, TPUMEPBI OpraHU3allu IIpolecca

MOICIINPOBAHUS.
PaccmaTprBaeMble BOTIPOCH:
- cocTaB OMOMMOTEK, OCHOBHBIC TIPUEMBI PAOOTHI.

5 CCMECTP HpI/IHI_II/IHBI MMOCTPOCHUS CUCTCM JSJICKTPOIIPHUBO/JA.
PaccmarpuBaemble BOIIPOCHI:
- IOHSTHE MEePEAATOYHON (HYHKIHH.

5 cemecTp /IluHaMU4YeCKHe U YaCTOTHBIE XapAKTEPUCTUKHU.
PaccmarpuBaeMbie BOTIPOCHI:
- IpUMeEp aHaJk3a NepelaTouHoN QyHKINH.

5 CEMCCTP 3aMKHYTBIe CUCTCMbI ABTOMATUYCCKOI'O YIIPABJICHUS.
PaccmarpuBaeMble BOIPOCHL:

- IpUHIMN 00paTHOI CBSI3Y;

- IEpEXOAHbIE XapaKTEPUCTUKY;

- TEXHUYECKUM U CUMMETPUYHBIN ONITUMYM.

5 cemecTp MoaenupoBaHue MIEKTPUUECKUX IIETIeH MOCTOSTHHOTO U IEPEMEHHOTO TOKa.
PaccmaTprBaeMble BOTIPOCHI:
- MOJACIMPOBAHNE NTOJTYIPOBOJHUKOBBIX 9JICMCHTOB

Tononorus QJICKTPOIIPUBOJOB.

PaccmarpuBaeMble BOIPOCHL:

- OCHOBHBIE TUIIBI U TPEOOBAHMS, TPEIBSBIIEMbIE K CHCTEMaM YIPaBJICHUS] aBTOMaTHYECKUMU
MIPUBOAAMHU.

10

[TosynpoBOIHUKOBBIE Tpe0oOpa3oOBaTENH.
PaccmaTpuBaemble BOTIPOCHI:
- OJIYNPOBOJTHUKOBBIE ITPE0OPA30BATENH B CHCTEMAX YIPABICHHS 3JIEKTPUIECKUMH MAITHHAMH.

11

HepraBJ'I}IeMBIe " YIIPaBJISIEMbIC BBIIIPSIMUTCIIN.
PaccmarpuBaeMsble BOIpoCHL:
- CXEMbI, IPUHIUII YIIPABJICHHUS, SHEPI€TUYCCKUE XapPaKTCPUCTUKHU.

12

[TonsiTne 0 MUPOTHO-UMITYIIBCHOUN Moy siiu (ILIKM).
PaccMarpuBaeMble BOIIPOCHI:
- crtocoObI TocTpoeHus u ynpasierus HIM.

13

cemecTp MoJienrpoBaHue MPOLIECCOB B HEYNPABISIEMBIX U YIPABISEMbIX TUPUCTOPHBIX

Beipsamurensax ¢ HIUM npu paboTe Ha Harpys3Ky.
PaccMaTprBaeMble BOIIPOCHI:
- FapMOHUYECKUH U CHIEKTPAJIbHBII aHAJIU3 TOKOB U HAIPSKEHUH BBIIPSMUTEIICH.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

14

Onno- u Tpexda3zHbie TpaHCPOPMATOPHI B CXeMaX C YIPABISIEMbIMHU BBIIPSIMUTEISIMU.
PaccMarpuBaeMbIe BOIIPOCHL:

- BBIOOp MapameTpos;

- MOJICIIUPOBAHNE TPAHCHOPMATOPOB.

15

YeThIpexKBaIpaHTHOE IEKTPOMEXaHHUECKOE TpeoOpa3oBaHUE B SJIECKTPOIIPUBO/IE.
PaccmaTprBaemble BOIIPOCH:

- IIMPOTHO-UMITYJIbCHBIE TIpeoOpazoBaTenu (LLINIT);

- CXEMBI, CIIOCOOBI YIIPABIICHHUSI.

16

JByxKkBaJipaHTHbINA U yeTbipexkBagpanTHbId [III] ¢ mupoTHO-UMITY ILCHOM
MOJTYJISIIACH.

PaCCManI/IBaeMI)Ie BOIPOCHI:

- OCHOBHBIC XapaKTCPUCTHUKU U CII0COOBI yHpaBJICHUA.

17

MoaenupoBanue npoueccos B [ITNII.
PaccMaTpuBaeMble BOIIPOCHI:
- TApMOHUYECKHUI U CIIEKTPAJIbHBII aHaIu3 TOKOB U HanpspbkeHui HINIT.

18

MaremaTHdecKkoe ONmMcaHrue MaIllMH ITOCTOSHHOT'O TOKa.
PaccmaTpuBaemble BOTIPOCH:
- KJIaccH4ecKasl ¥ orepaTopHas opma.

19

MOZ[GJII/IPOBaHI/Ie JABUTATCIIA ITIOCTOSAHHOI'O TOKAa C HE3aBUCUMbIM BO36y)KI[eHI/IeM.
PaCCManI/IBaeMLIe BOIPOCHI:
- MOJACJIMPOBAHUE PCOCTATHOT'O ITyCKa.

20

MoaenupoBaHue ABUTATENS MTOCTOSHHOTO TOKA.
PaccmatpuBaeMbIe BOITPOCHL:
- MOJICJTUPOBAHUE JIBUraTellsl OCIIEIOBATEIILHOTO BO30YKICHHUS IOCTOSHHOTO TOKA.

21

BHpTyaanHe MOACIN ,Z[BPIFaTeJ'Ieﬁ.
PaCCManI/IBaeMLIe BOINPOCHI:
- MOJCJIMPOBAHUEC JIBUTaTesied MOCTOSIHHOTO TOKa.

22

[TonsiTre 0 MPUHIIUTIIAX MOJICTTUPOBAHUS B cpejie Simscape.
PaccmaTprBaemble BOIIPOCHI:
- TeXHUKa MOJCITUPOBAHUSA B cpeie Simscape.

23

Hacrpoiika koHTpoOIIIEpa.
PaCCManI/IBaeMHe BOIPOCHI:
- OCHOBHbBIC TPUHIUIIbL HaCTpOP'IKI/I KOHTpOJUICpa Ha MpUMeEpe MEXaHMYECKOH CHCTEMEI

24

CKOpOCTHaSI CUCTEMA ITOCTOAHHOI'O TOKaA.
PaccmatprBaeMbie BOTIPOCHI:
- pa3paboTKa OTHOKOHTYPHON CUCTEMBI.

25

CKOpOCTHaﬂ CHCTEMaA ITOCTOSIHHOT'O TOKA.
PaccmaTpuBaemble BOIIPOCHI:
- pa3paboTKa JBYXKOHTYPHOI CHCTEMBI.

26

Simscape'MOI[CJ'IB ABUTATCII MOCTOSAHHOTO TOKA € MTapaJlJICJIbHBIM BO36y>K)IeHI/IeM.
PaccmaTtpuBaemMbie BOITpocChl:

- HacTpoiika [TU]]-perynsropa CUCTEMBI YIIPABICHUS YIIIOBOH CKOPOCTHIO B Simscape-MO/IC/H IBUraTes
MMOCTOSIHHOTO TOKA C HE3aBHCUMBIM BO30YKICHUEM.

27

Tononorust 31eKTpONPUBOIOB.

PaccmaTpuBaemble BOIIPOCHI:

- mpeoOpa3zoBarenu ais ynpasieaus MIIT;

- yIpaBiIsieMbIe BRIIPSIMATENN M IIHPOTHO-UMITYJIbCHBIE TIpeoOpazoBatemnu ¢ [II1M.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

28

MopenupoBanue mpeoOpa3zoBaTesei.
PaccmarpuBaembie BONPOCHL:
- MOACIMPOBAHNC npeo6pa3OBaTenef/'1 JJIA TIMTaHUA U YIIPABJICHUS ABUTATCIIAMUA IIOCTOSAHHOT'O TOKA.

29

H_II/IpOTHO-I/IMHy.HBCHa}I MOAYJISIIHA B YIIPABJISACMBIX BBIIIPAMUTCIIAX.
PaccmatrpuBaemble BOIIPOCHI:
- IpuMepsI MoJenel BeipaMmureneit ¢ IHNM.

30

BupTtyanbHas MoJenb 31eKTpONIpHUBOa IOCTOSHHOTO TOKA ¢ 0IHO(A3HbIM YIIPABIIIEMbIM

BBIIIPAMUTCIICM.
PaCCManI/IBaCMBIG BOIPOCHI:
- pa3pa60TI<a MOJCJIN IJICKTPONPHUBOAA TOCTOSAHHOTO TOKA C OI[HO(ba3HLIM YHOpaBJII€MbIM BBIIPAMUTCIIEM.

31

BI/IpTyaJIBHaSI MOZCIJIb JJICKTPOIIPHUBO/JAa ITOCTOAHHOT'O TOKA C TpeX(baL’sHbIM YHpaBJIsas€MbIM

BBIIPAMUTCIICEM
PaccmarpuBaemble BOIIPOCHI:
- pa3paboTKa MOJIENTH AJIEKTPOIIPHUBO/IA TOCTOSHHOTO TOKA € TPEX(Pa3HbIM YIPABIISIEMbIM BBITPSIMHUTEIEM.

32

Mogenp 31eKTponpuBOIa.
PaccmarpuBaemble BOIPOCHI:
- pa3paboTKa MOIEIH IEKTPOIPHUBO/Ia TOCTOIHHOTO Toka ¢ LTI

33

PeBepcuBHBIIf (UETHIPEXKBAIPAHTHBII ) AIEKTPOIPUBO/I.

PaCCManI/IBaeMI)Ie BOIPOCHI:

- peBepCI/IBHBIﬁ (‘IeTLIpeXKBaZ[paHTHLIﬁ) QJICKTPOIIPUBOJ MMOCTOAHHOT'O TOKA C TpeX(i)aBHI)IM yYapaBJs€MbIM
BBITIPAMUTECIICM.

34

MopenupoBanue TpaHchOpMaTpOB.
PaccmatpuBaeMbIe BOITPOCHI:
- Simscape-Moienu IByX0OMOTOYHOTO OHO(A3HOTO U TPeX(Pa3HOTO TPAaHCPOPMATOPOB.

35

:‘)J'ICKTpOHpI/IBOI[ MEPEMECHHOI'O TOKA.

PaccmatpuBaemble BOIIPOCHI:

- KOHCTPYKIIMHU U OCHOBHBIE XapaKTEPUCTUKH MAIIMH IEPEMEHHOTO TOKA;

- IPOCTPAaHCTBEHHOE NIPE0Opa3oBaHNe BEKTOPOB;

- HETIOJIBM)KHASI M BPAII[AIONIAsCsl CUCTEMa KOOPJMHAT U UX NpeoOpa3oBaHue;

- IpyUHIUI (GOPMHUPOBAHUS FIEKTPOIPHBOIOB EPEMEHHOTO TOKA B CHCTEMaX aBTOMATHYECKOTO
YIpaBJICHUS.

36

MatemaTtnueckoe onucaHle aCHHXpOHHON MamuHbI (AM).
PaCCManI/IBaeMBIC BOIPOCHI:
- CUCTCMBI ,HI/I(i)(I)epeHL[I/IaJ'ILHBIX ypaBHGHI/Iﬁ AM B HCHOZ[BH)I(HOﬁ u Bpama}omel‘?{c;l CHUCTEMAX KOOpAHHAT.

37

CucreMa OTHOCUTEIBHBIX CAUHUII.

PaccMmatpuBaembie BOMPOCHI:

- pacdeT nmapaMeTpoB Mozenu AM 10 MacOPTHBIM TaHHBIM;

- pyrKHOHaNEHBIE MOAETH AM B HEMOJABM)KHOW M BPAIIAIOICHCs CHCTEMaxX KOOPIMHAT.

38

Buptyanbasie mogenun AM.

PaCCManI/IBaeMI)IC BOIPOCHI:

- IIOJIYITPOBOAHUKOBBIC npeo6pa3OBaTeJm B JJICKTPOIIPHUBOAC IIEPEMCHHOT'O TOKA,

- AaBTOHOMHBIC NTHBEPTOPLI;

- IIPUHIIMII IIOCTPOEHHS

- (hyHKIMOHAJIbHBIE ¥ BUPTYAJIbHBIE MOJIENIH B CUCTEMaX 3JIEKTPOIPHBO/IA IIEPEMEHHOTO TOKA.

39

CriocoObI TTpeICTaBICHHSI SJICKTPOMATHUTHON CHCTEMBI.
PaccmatpuBaeMble BOIIPOCHL:

- 3aKOHBI YIIPABJICHUS] ACHHXPOHHBIM 3JIEKTPOIPHBOIOM;

- CKaJISIPHOE YIIPABJICHHUE.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

40

BekropHoe ynpaBiieHre aCHHXPOHHBIM 3JIEKTPOIIPUBOIOM.
PaccmatpuBaeMble BOIIPOCHL:

- OCHOBHBIE IPUHIMIIBEL. YTipaBieHne ¢ opueHTtarueii o noiro (Field Oriented Control);
- ACHHXPOHHBIH TIPUBOJI C TOKOBBIM YIIPaBIICHUEM;

- IPUMEp MTOCTPOEHUS MOJIETIH.

41

[Tpsmoe ynpasienue momentoM (Direct Torque Control) B acuHXpoHHOM

AJIEKTPOTIPUBO/IC.
PaccmaTpuBaemble BOTIPOCHI:
- IPUMEPBI TOCTPOCHUSI U HACTPOIKH MOJIeTIel COBPEMEHHBIX CHCTEM aCHHXPOHHOTO 3JIEKTPONPHUBO/IA.

42

CHHXpOHHBIC JBUTATENH C MMOCTOSTHHBIMU MarauTamu (PMSM).
PaccmarprBaeMbie BOTIPOCHI:

- KOHCTPYKIIMU, OCHOBHBIC XapPaKTCPUCTUKH;

- MaTeMaTU4ecKoe OMUCaHue U IPUMEPBI Moieniell mpuBoaoB ¢ PMSM.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbIie pabOThHI

o/

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoaepKaHue

5 cemectp MatpuuHas 1abopaTopusi.
PaccmarpuBaembie BOPOCHI:

- OCHOBHBIC TPUCMBbI pa6OTI>I;

- MaTeMaTHYEeCKHUIA armapar,

- Fpa(i)I/IKa, armpoKCHUMaIusa U UHTCPIIOJIAL .

5 CCMECTP bazoBrie MMPUHIUIIBI MOACIIUPOBAHUS JICKTPOMEXAHNUYCCKUX CUCTCM.
PaccmarpuBaemble BOIPOCHI:

- OMOJIMOTEKHU DIIEMEHTOB;

- (hopmMupoBaHUe MoOJIeNIel Ha IPUMEpE TePeaTOYHbIX (PyHKIHI.

5 cemectp MoaenupoBaHUe SJIEKTPUUECKUX LIETIEH.
PaCCManI/IBaeMHe BOIPOCHI:
- MOJACIMPOBAHHNC HKCHCﬁ MOCTOAHHOI'O U MEPEMEHHOT'O TOKA.

5 CCMECTP MOI(CJ'II/IpOBaHI/Ie LCIHU C YIIPABJISICMBIMU UCTOYHUKAMU HAIIPSXKCHUA U TOKA.
PaccmatpBraeMbie BOIIPOCHL:
- paboTa ¢ mapamIenbHOI Harpy3Koi.

5 cemectp MonenupoBanue Tpex(azHoii IMEKTPUICCKON [IETTH.
PaccmaTpuBaemble BOTIPOCHI:
- paboTa ¢ HECHMMETPHYHOH aKTHBHOW HATPYy3KOH M ¢ I3MEPEHHEM PEaKTUBHON MOIIHOCTH.

5 cemectp duon.

PaCCManI/IBaeMI)IC BOIPOCHI:

- MOJACIMPOBAHUE OJHOIMOJYIICPUOAHOTO HEYIIPABJISACMOT'O BBIITPAMUTEIIA,
- aHaJIU3 rapMOHHUYCCKOT'0 COCTaBa.

5 cemectp Tupucrop.

PaccmaTtpuBaemMbie BOITPOCHI:

- MOJIEITMPOBAHUE OJHOIIOIYIIEPUOAHOTO YIIPABIIIEMOIO BBIIPSIMUTEIS;
- AHAJIN3 TApMOHHUYECKOI'0 COCTaBa.

5 cemectp GTO.

PaCCManI/IBaeMI)IC BOIPOCHI:




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

/T
- MOJIETUPOBaHNE UMITYIBCHOTO PETYISATOPA;
- AHAJIN3 TApMOHUYECKOI'0 COCTaBa.
9 |5 cemectp IGBT.

PaccmarpuBaeMbie BOTIPOCHI:
- mogenb CBY-renepartopa;
- MOJICJIb UMITYJIbCHOTO PETYJIITOPa MOCTOSHHOTO HAMPSDKCHHUS.

10

5 cemectp JIByxmaccoBasi MEXaHMYECKasi CUCTEMA.
PaccmarpuBaemble BOIPOCHI:
- CUCTEMaA C JKECTKUM YIIOPOM.

11

5 CEMECTP Mexanuyeckas cucrema nepeaadun IBUXCHU.
PaccmarpuBaeMble BOIPOCHI:
- MOJIC/Ib IEPE€AaYM BpaAIIATCIbHOIO M IIOCTYNATEIBHOIO ABMKCHMS.

12

6 cemectp Pa3paborka GpyHKIIMOHAIEHOM MOJIENIN ABUTATENSI IIOCTOSTHHOTO TOKA C

HE3aBHCHUMBIM BO30YXKICHUEM.

PaccmatpuBaeMble BOIIpOCHL:

- pacueT mapameTpoB, HocTpoeHne moaenu B Simulink Ha ocHOBe quddepeHInaTbHBIX YpaBHEHHH;
- QHAJTM3 MOJTYYCHHBIX XapaKTePHUCTUK MPU pasroHe U Habpoce Harpy3KH.

13

6 CEMECTP Pa3pa60TI<a MOJCIIN PEOCTATHOI'O IyCKa ABUTaTCIIsd MIOCTOAHHOI'O TOKa C
HE3aBUCUMbIM B036y7KI[eHI/IeM.

PaccmaTpuBaemble BOIIPOCHI:

- noctpoeHue mozienu B Simulink, Ha ocHoBe A hepeHInaTbHBIX YPaBHEHUIA;

- aHaJIM3 MOJYYEHHBIX XapaKTEPUCTHK IIPH Pa3roHe U HAOpOCe HArpy3KH.

14

6 cemectp Pa3paboTka Moaenu peocTaTHOTO MycKa JBUTATeNsl IOCTOSTHHOTO TOKA C

HE3aBUCUMbBIM BO36y>K)1€HI/IeM.
Pabora B mporpammuom nakere Matlab/

15

6 CCMECTP Pa3pa60TKa q)YHKHHOHaHLHOﬁ MOACIN ABUTATCIIA IIOCTOAHHOI'O TOKA C

IIOCJIIE10BATCIIbHBIM BO36y>KI[CHI/IeM.

PaccmatpriBaeMbie BOTIPOCHI:

- mocTpoeHue Moaenu B Simulink ¢ ucmnons30BaHrEeM OHOIHOTEUHBIX OJIOKOB;
- aHAJIN3 MOJYYCHHBIX XapaKTEPUCTHK MPH Pa3rOHE U HAOpOCe HArPy3KH.

16

6 cemecTp Pa3paboTka BUpTyabHBIX MOJIENICH JBUTATENECH MOCTOSSHHOTO TOKA.
PaccmaTpuBaemble BOTIPOCHI:
- mocTpoeHue Mozenu B Simulink, aHamu3 morydeHHBIX XapaKTepUCTHK MIPU pasroHe U HaOpoce Harpys3Ku.

17

6 cemectp Pa3paboTka 0THOKOHTYPHOM CKOPOCTHOM CUCTEMBI TOCTOSTHHOTO TOKA.
PaccmarpuBaeMble BOIPOCHL:

- pacuer IIH-perynsTopa;

- IOCTPOEHHUE MOJIENIU C OOPATHOMN CBS3bIO U PETYIATOPOM CKOPOCTH.

18

6 cemecTp Pa3paboTka IBYXKOHTYPHOH CKOPOCTHON CUCTEMBI IIOCTOSTHHOTO TOKA.
PaccmarpuBaembie BONPOCHL:

- pacuet I1U-perynsTopa;

- IOCTPOEHHE MOJIENIN ¢ OOPaTHOM CBSI3BIO U PETYIIATOPOM CKOPOCTH.

19

6 cemectp Pa3paboTka BHPTyanbHOM MOAETH SJIEKTPOIIPUBO/Ia TOCTOSTHHOTO TOKA C

0IHO(A3HBIM YIIPABIISIEMBIM BBIIPSIMUTEIICM.

PaccmarpuBaeMbie BOTIPOCHI:

- IOCTPOEHHE MOJIENIN 3JIEKTPOTIPHBOAA C OOPATHOI CBA3BIO U PETYIITOPOM CKOPOCTH;
- HACTpOMKa PEryssITopa ¢ ucnoiabzoBanuem PID-Tionepa.

20

6 cemecTp Pa3paboTka BUpTyanbHOM MOJIEIH SJIEKTPOTIPUBO/Ia TIOCTOSIHHOTO TOKA C
Tpex(}a3HbIM yNPaBISIEMbIM BBIIPSIMUTEIEM.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

PaccmaTpuBaemble BOIIPOCHI:
- IOCTPOEHHE MOJIENN C OOPAaTHOMN CBSI3BIO U PETYIIATOPOM CKOPOCTH;
- HacTpOMKa peryyisaropa ¢ ucnoiabzoBanuem PID-Tionepa.

21

6 CCMECTP Pa3pa60T1<a MOJCIIN JJICKTPOIIPHUBOAa ITOCTOAHHOI'O TOKA C IHAII.
PaccmarpuBaeMbie BOTIPOCHI:

- IOCTPOEHHE MOJIENN TTOACUCTEMBI ITUPOTHO-UMITYIbCHOW MOIYJISIIIUK U BKIIFOYEHHE €€ B MOJIEIb
JIBUTATEIIS;

- aHaJN3 XapaKTEPUCTUK MPH U3MEHEHUH NTapaMeTPOB MOLYJISIIUHI U HATPY3KH.

22

6 cemecTp PeBepcuBHBII (UETHIPEXKBAIPAHTHBIN ) AIEKTPONPUBO MOCTOSHHOTO TOKA C

Tpex(a3HbIM yNpaBIsEMbIM BBIIPIMUTEIEM (JJEMOHCTPAILIMOHHO).
PaCCManI/IBaeMI)Ie BOIPOCHI:
- aHaJIu3 MOJICJIN U XaPAKTCPUCTUK ITPU USMCHCHUU XaPAKTEPa HArpy3KH.

23

7 cemectp UccnenoBanue onHo(a3zHOro (MOCTOBOTO) HHBEPTOPA C CHMMETPUYHBIM

3aKOHOM YIIPaBJICHUSA

PaccmatpuBaeMble BOIIpOCH:

- IOCTPOEHHE MOJIET;

- 6IcTpOE TIpeodpa3oBanue Dypre;

- TApPMOHHYECKHI aHAJIN3 TOKOB U HANPSHKSHHH HHBEPTOPA;

- IOCTPOCHHE U aHAJIM3 BHEIIHEH, PEryIMPOBOYHOM XapaKTePHCTHK HHBEPTOPA.

24

7 UccnenoBanue o1HO(a3HOT0 (MOCTOBOI0) MHBEPTOPA C HECUMMETPUYHBIM 3aKOHOM

yIIpaBJICHUS.

PaccmarpuBaeMbie BOTIPOCHI:

- IOCTPOEHHE MOJIEIH;

- FTApMOHUYECKUI aHaJIU3 TOKOB U HAIIPSLDKEHUN MHBEPTOPA;

- IOCTPOEHHE W aHAIN3 BHEIITHEH, PErYJIMPOBOYHON XapaKTEPUCTHK HHBEPTOPA.

25

7 UccnenoBanue TpexdazHoro (MOCTOBOT0) HHBEPTOPA C CUMMETPUYHBIM 3aKOHOM

YIIPaBICHUA.
PaccmarpuBaeMble BOIPOCHL:

- IOCTPOEHHUE MOJIEINH;

- FTapMOHUYECKUI U CIIEKTPAJIbHBII aHAJIU3 TOKOB U HAIIPSKEHUN MHBEPTOPA;

- IOCTPOEHUE U AHAJIU3 BHEIHEH, PEryJIMPOBOYHOM XapaKTEepUCTUK HHBEPTOPA.

26

7 cemecTp OyHKIIMOHAIBHBIE MOJEIN ACHHXPOHHOTO JIBUTATEIIS
PaccmatpuBaeMble BOITPOCHI:

- IOCTPOCHHE MO/IeJIeii ACHHXPOHHOTO JIBUTaTellsl HA OCHOBE TU(depeHIIHANBHBIX YPaBHCHHI B
HETMOABMKHOM U Bpalllarolieics: CHCTeMe KOOPMHAT;

- 00o0wenHas monenb A/l ¢ mpeoOpa3oBaHreM KOOPANHAT U3 BPAIIAONIMXCS B HEMOABHIKHEIE.

27

7 CCMECTP BI/IpTyaJ'ILHaSI MOJCJIb aCUHXPOHHOI'O JABUTATCJIA.
PaccmarpuBaeMbie BOTIPOCHI:

- nocTpoeHue mozenu AJl ¢ ucronbp30BaHueM OUOIMOTEYHBIX OJIOKOB;
- pacuet napameTpoB A/l 1o nMacrnopTHHIM JIaHHBIM;

- pacyeT ¥ MOCTPOCHUE MEXaHNIECKOH U pab0vYHX XapaKTEePUCTHK.

28

7 ACUHXPOHHBIN AJIEKTPONPUBO/L ¢ cuHycouaainsHou [IIMM u npeoOGpa3zoBanneM

KOOpAUHAT.

PaccmarpuBaemble BONPOCHL:

- IOCTPOEHUE MOJIENIN TIOJICUCTEMBI CHHYCOMIATbHON MTUPOTHO-UMITYJILCHOW MOAYJISIIIMU U BKIIIOUEHHUE €€
B MOJIeJIb aCUHXPOHHOTO JIBUTaTEIS;

- aHAJIN3 XapaKTePUCTUK MIPY N3MEHEHUH MTapaMeTPOB MOAYIIALNN U HATPY3KH.

29

7 ACUHXPOHHBIN 3JIEKTPONIPUBOJI C BEKTOPHOM IIUPOTHO-UMITYJICHOM MOAYJISIIHEH.
PaccmarpuBaembie BONPOCHL:




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

- IOCTPOEHHE MOJIENH TIOJICHCTEMBI IPOCTPAaHCTBEHHO-BEKTOPHOH TMPOTHO-UMITYJILCHOW MOAYJISILINN U
BKJIFOUCHHE €€ B MOJIENTb ACHHXPOHHOTO JIBUTaTEJIs;
- aHaJIM3 XapaKTEePUCTUK IPH U3MEHEHHUH NTapaMeTPOB HATPY3KH.

30

7 CHHXPOHHBIN 3JIEKTPONPUBO/L C ITOJICOPUEHTUPOBAHHBIM YIPABICHUEM U OCJIabJIeHUEM
noist (PMSM Field Weakening Control).

PaccmatpuBaeMble BOTIPOCHI:

- aHaIM3 CTPYKTYPBI U aITOPUTMA yNIPABICHUSI MOMEHTOM M CKOPOCTBIO BPAILIEHHUSI CHHXPOHHOTO
JIBUTATENS C TOCTOSSHHBIMU MarHUTaMH;

- IPUHINI PETYINPOBAHMUS IPOEKINIT TOKA CTATOPa U OCIA0ICHUS OIS BO30YKACHHA ATl IBYX THIIOB
CHHXPOHHBIX MAIIMH C TIOCTOSIHHBIMHA MarHUTaMy: ¢ BHYTPEHHUM U BHEITHIM POTOPOM.

HpaKTI/ILIeCKI/Ie 3aHATHA

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIep KaHNe

OcHoBbl pabotsl ¢ Matlab
PaccmatpuBaeMble BOIIpOCH:

- IPOCTENIINE ONIEPATOPHI;

- pynakmm Matlab.

I'paduueckue onepaTopsl.
PaccmarpuBaeMbie BOTIPOCHI:

- IByXMEpHas U TpEeXMEpHas rpaduka;
- MOCTPOCHHE TPaUKOB 110 33JaHHSM.

AnIpokcuManys 1 HHTEPIIOISA LS

PaccmarpuBaeMbie BOTIPOCHI:

- CITaliH-aNMpOKCUMalHS;

- IPAMEPHI TOCTPOCHUS (PYHKITHIA C HCITOTB30BAHUEM CILIAH-METO/IOB;
- metoa Monre-Kapro.

[TpeobpaszoBanue Dypre.
PaCCManI/IBaeMLIe BOIPOCHI:

- IPUMEPBI pa3iioKeHUs QyHKIIHUIA;
- CIIEKTpaJIbHbII aHAJIN3.

Simulink

PaccMarpuBaeMble BOIIPOCHL:

- OOLIMI MPUHIKIT TOCTPOSHUS MOJICIICH;
- HACTPOIiKa MOJECTMPOBAHHS;

- bubimoTeka Mofyei.

Simscape.

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- TCXHUKA MOACINPOBAHUA HA OCHOBEC d)I/ISI/I‘{eCKI/IX IIPUHIUIIOB;

- MOJIEJTb OJTHOMACCOBOM MEXaHUIECKOW CUCTEMBI Ha MPAMEPE MOIBECKH aBTOMOOIIS.

[TocTpoenue nepenaTouHbIX (PyHKIUI Ha OCHOBE UM PEpEeHIINATBHBIX YPAaBHCHHM.
PaCCManI/IBaeMI)IC BOIPOCHI:

- IOJIFOCA M HyJIU TIEPEAaTOYHON (BYHKIMH;

- maket Control System Toolbox.

Amnanus nepefarounslx Gynkuuii B makere Control System Toolbox
PaccMaTprBaeMble BOIIPOCHI:

- aMIUTUTYJHO-9YaCTOTHBIC U d)a30"{aCTOTHBIe XapaKTCPpUCTUKH,

- nuarpamma bogne.




4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

n/n

Bun camocrosTenbHO#M paboTh

[ToaroroBka K 1abopaTopHBIM paboTam.

Pabora ¢ JICKHMOHHBIM MAaTCPUAJIOM

[ToaroroBka Kk IpOMEKYTOYHOHN aTTECTALUH.

B W N

[ToaroroBka K TeKylieMy KOHTPOJIIO.

TOKa

4.4. IlpumepHbIN IEpeueHb TeM KypPCOBBIX PabOT
DIIEKTPONPUBO]I IOCTOSIHHOTO TOKA

Pa3paboTka 3aMKHYTOW CHCTEMBI YMIPABJICHUS] JBUTATEIEM IOCTOSTHHOTO
C 3aJIaHHBIMHU TUHAMUYECKUMH XAPAKTEPUCTUKAMHU

Ne PHOM UHOM nnom THOM Ra La Inyck/InHoMMmyck/Muom 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 1,223 0,129 2,3 2,3 15,3-10-4
50,204 60 3000 4,57 0,23 0,013 2,3 2,3 20,4-10-4

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
90,254 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
20 1,123 220 1500 6,4 1,7 0,027 2,0 2,0 408-10-4

DNIeKTPONpPUBOJI TEPEMEHHOTO TOKA

Homunanenoe nuneitHoe Hanpsikenue: 380 B, Yacrora nutaromei cetu: 50

Ne Tum neuratens Pu Macca naom KII] cos ? In, A 1k/TH Mx/Mu Mmax/MHu

J, kr*m2

1 RA71B2 0,55 6 2850 74% 0,84 1,8 6,5 2,3 2,4 0,0005
2 RA71A4 0,255 132562% 0,781 3,2 1,7 1,7 0,0006
3 RA71B4 0,37 6 1375 66% 0,76 1 3,7 2 2 0,0008

4 RA71A6 0,18 6 835 48% 0,69 1 2,3 2,5 2 0,0006

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

6 RA80A2 0,759 2820 74% 0,83 2 5,3 2,5 2,7 0,0008
7 RA80B2 1,1 11 2800 77% 0,86 2 5,2 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% 0,8 2 5 2,5 2,8 0,0023

10 RA80A6 0,37 8 910 62% 0,721 3,3 2 2,5 0,003

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIIOJIb30BaTh IIPU

OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

3‘1 bubnuorpaduueckoe onucanue Mecto nocryna

1 I'epman-Tankun, C. I'. MonensHOe poekTHpoBaHue | JIaHb : 31eKTpOHHO-OMOIMOTE HAs
MeXaTpoHHBIX Moxyneit SimInTech / C. . Tepman- | cucrema. — URL:
Tankun, B. A. Kapramos, C. H. JIUTBHHOB ; 1101 https://e.lanbook.com/book/190723
obweii penakuueii A. H. Iletyxosa. — Mocksa : (nata obpamenns: 07.11.2022).
JMK IIpecc, 2021. — 494 c. — ISBN 978-5-97060-
693-3. — TeKCT : AIeKTPOHHBII

2 | DieKTpHYECKHE MAIINHBI KEJIE3HOI0POKHOTO HTB (y4.3); HTB (y«.4); HTb
tpancnopta B.A. Bunokypos, JI.A. ITonos (y4.6); HTB ($6.)

OnnoroMHoe u3ganue Tpancnopt , 1986




3 Kanaués, 10. H. SimInTech: monenupoBanue B Jlanb : 3eKTPOHHO-ONOIMOTEYHAS
snextponpusoze / F0. H. Kanaués. — Mocksa : MK | cucrema. — URL:

Mpecc, 2019. — 98 c. — ISBN 978-5-97060-766-4. | Nttps:/e.lanbook.com/book/123713

— TeKCT : AMeKTPOHHBI (mata oopamenus: 07.11.2022). —

PexxuMm goctyma: aiist aBTopm3.

MOJIb30BaTEIIEH.

6. Ilepeduenp coBpeMEeHHBIX NPOPECCHOHATBHBIX 0a3 JaHHBIX |
UH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IMPHU
OCBOCHMH JIUCLUUILITUHBI (MOIYJIs).

Nudopmarnmonnsiii mopran Jkcronenta (https://exponenta.ru/);

Hay4Has snekTpoHHas oubnuoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texanueckas 6ubnuorexa PYT (MUUT) (http://library.miit.ru)

7. llepeyeHb  JNHMIEH3UOHHOTO W  CBOOOJHO  PacHmpoOCTPaHsIEMOro
MpPOrpaMMHOTO OOECTICUYEeHUs, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

TpeOyetcst nmunieH3nonHoe nporpammuoe obecneuenne MATLAB 2020 c

MOJTHBI KOMITUTEKTOM mpuiioskennit Simulink, Simscape, a Takke MOJTHBIA KOMIUICKT
MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM  IJIs
OCYIIIECTBJICHUSI 00Pa30BaTEILHOTO Mpoliecca Mo JUCIUIUTHHE (MOIYJIIO).

J'Ia60paT0pHLIe CTCHAbLI II0 HCCICOAOBAHHUIO CHCTCM OJICKTPOIIPHUBOJ0B
MOCTOSAHHOI'O U ICPEMCHHOI'O TOKA

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

DK3aMeH B 6 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHOYHbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MPOMEKYTOUHON
aTTeCTaIy, pa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUNUT).
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