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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenssMu  ocBoeHUs ~ y4yeOHOM  TUCHUIUIMHBI ~ "DJEKTPOHHBIE U
AIEKTPOMEXAHUUYECKUE CHUCTEMbl YIPABICHUS JJICKTPUYECKUMHU MaIlIMHAMU
BBICOKOCKOPOCTHOT'O MOJIBM>KHOTO COCTaBa' SIBISAIOTCS:

- HU3y4YeHUE  MATEeMaTUYeCKOro  OMNHCaHUd U  MOJEIUPOBAHUS
npeo0pa3oBaTeIbHOM TEXHUKM U DJIEKTPUUECKMX MAaIllMH B BEKTOPHOM
Ipe/ICTaBIICHUY;

— OCBOWTH MPUHILHUIBI TOCTPOCHUS AJIEKTPONPUBOJOB M 3aKOHOB HX
yIOpaBJICHUs.HA OCHOBE TEOPUM AaBTOMATHUYECKOTO VYIPABJICHHUS M CHUHTE3a
3aMKHYTBIX CHCTEM YIIPABJICHHS, MATEMaTUYECKOTO OIMUCAHUS DICKTPUUECKUX
MalllMH  TOCTOSSHHOTO W TEPEMEHHOr0  TOKa,  IIMPOTHO-UMITYJbCHBIX
npeodpazoBaresnieid, aABTOHOMHBIX HHBEPTOPOB.

3amauelt  OCBOEHHUsT ~ Y4eOHOW  JUCHUIUIMHBI  "DJEKTPOHHBIE U
AIEKTPOMEXAHUYECKUE CHUCTEMbI YIIPaBJICHUS JJICKTPUUECKHUMH MalllMHAMHU
BBICOKOCKOPOCTHOTI'O MOJBHKHOTO cOCTaBa'" sIBISETCS:

- OCBOEHUE TATOBBIX OJJEKTPUYECKUX MAIIMH BBICOKOCKOPOCTHOTO
TPaAHCIIOPTA;

- OCBOGHMS CTYJEHTAaMH CHCTEM YIPABJICHUS  DJIEKTPOIPUBOIAMHU
MOCTOSIHHOTO Y MIEPEMEHHOTO TOKA.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp (GopmMUpPyEeMBIX pe3yJbTaTOB OCBOCHHS  00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

ITK-9 - NmeeT HaBBIK BHITIOJHATH OOOCHOBAaHUE TTAPaAMETPOB KOHCTPYKIIUU
KOHCTPYKLIIMM M CUCTEM MOJBMYKHOIO COCTaBa BBICOKOCKOPOCTHOIO HA3€MHOIO
TpaHcHopTa.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:

MaTE€MaTHYECKHEe  OCHOBBI U CriocoOBl  TIOCTPOCHHS  MOJEiei
TpaHCc(POPMATOPOB, PIEKTPUUSCKUX MAITUH IMOCTOSHHOTO M IEPEMEHHOIO TOKa,
nmpeoOpazoBareyield MOCTOSHHOTO TOKAa, BBIMPSIMHUTEICH, WHBEPTOPOB, 3aKOHBI,
CIOCOOBI M aJITOPUTMBI YIIPABJICHUSI B CUCTEMaX YIIPaBJICHUSI JIEKTPOIPUBOIAMU
MOCTOSTHHOTO U NEPEMEHHOTO TOKa.

YMeTh:



(l)OpMI/IpOBaTB MOACIN CHUCTEM QJICKTPOIIPHUBOAA IIOCTOAHHOI'O n
INEPEMCHHOIO0 TOKaA, IMPOU3BOAUTDH HaCTpOfIKy N OTIaJAKy CHCTEM YIIpPaBJICHUIA
QJICKTPOIIPUBOAOB

Baanersn:
MPUKIAIHBIM MPOTPAMMHBIM OOECIIEUEHUEM i1 TOCTPOCHHUSI CHUCTEM
YIIPABJIEHUS JIEKTPOIIPUBOJIAMU IMOCTOSIHHOTO U IEPEMEHHOTO TOKA

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10€MKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI (MOayJis) coctasisier 10 3.e. (360
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcs ¢ MEJarorM4eCKUMH  padOTHUKaAaMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTeIbHON MPOTpaMMBbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUHN yICSOHBIX 3aHITHI:

KommuectBo yacos
Tun yaeOHbIX 3aHATHI Beero Cemectp
Ne5 | Neb | Ne7
KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 176 64 64 48
B toMm uncne:
3aHATHSA JIEKIHOHHOTO THIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO THIIA 80 32 32 16

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommuxcsi, a Takxke B (¢opMe KOHTAKTHOM pabOThl OOydYaromuxcs C
nearoruaeckuMu paboTHUKAMHU U (WITH) JIUIIaMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCJIOBUSX, TIPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTauu coctapisieT 184 akagemuyeckux vyaca (0OB).

3.4. Ilpu 0Oy4eHnu Mo MHANBUAYAITBHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE TIPH
YCKOPEHHOM 00Yy4YeHHH, 00BbEeM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00yYaroIIUXCs ¢ NeAaroruueckuMu pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIS).




4.1. 3a”HATHA TEKIIHOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHue

5 cemectp BBenenue.

PaccmarpuBaemblie BOIPOCHI:

- cozlepKaHue Kypca,

- OCHOBBI MOJICJIUPOBAHUA CUCTEM DJICKTPOIIPUBO/JIA.

5 cemectp MaTtpuuHas 1abopaTopusi.
PaCCManI/IBaeMI:Ie BOIPOCHI:

- CTPYKTypa, OCHOBHBIEC ITPHEMBI PabOTHI, KPaTKUI BUIECOKYPC;
- MaTeMaTU4YeCKUH anmapar.

5 cemectp IIpunoxenus, KaKk UHTEPAKTUBHBIA HHCTPYMEHT MOJECIIMPOBAHUS.
PaCCManI/IBaCMHe BOIIPOCHI:
- MOACJIMPOBAHUE DJICKTPOHHBIX U BJICKTPOMEXAaHUYCCKUX CUCTEM YIIPABJICHUA.

5 CEMECTP HOpHI[OK IIOCTPOCHUA U OTJIaIKH MOﬂGHGﬁ,HpHMGpH OpraHu3anuu mponecca

MOJCIUPOBAHUS.
PaccMarpuBaeMble BOIIPOCHL:
- cocTaB OMOIMOTEK, OCHOBHBIC TIPUEMBI PaOOTHI.

5 cemectp IIpuHIUITBI MOCTPOECHMS CUCTEM JIEKTPOIIPUBOAA.
PaCCManI/IBaCMHe BOIIPOCHI:
- IOHATHE TIePeIaTOYHON () YHKITHH.

5 CEMECTP I[I/IHaMI/I‘ICCKI/IC N 9aCTOTHBIC XapaKTCPHUCTUKHU.
PaccMarpuBaeMble BOIIPOCHL:
- IpUMeEp aHalli3a NepeaTouHolN ()yHKIUH.

5 cemecTp 3aMKHYTbIE CHCTEMbI aBTOMaTHYECKOI'O YIIPABICHMUSL.
PaCCManI/IBaeMLIC BOIIPOCHI:

- IPUHIUT 00pPaTHO CBS3H;

- ICPEXOAHBIC XapaKTCPHUCTUKH,

- TCXHUYECKIH B CPIMMeTpI/I‘IHBIﬁ OINITUMYM.

5 CEMECTP MOI[GJ'II/IpOBaHI/IC OJICKTPHUICCKUX ueneﬁ MOCTOAHHOI'O U IEPEMEHHOI'O TOKA.
PaccmarpuBaemble BOIIPOCHL:
- MOJICTTMPOBAHUE MTOTYIIPOBOIHUKOBBIX JJIEMEHTOB

5 cemectp Tononorus 3IeKTpONPHUBOIOB.

PaCCManI/IBaGMHC BOIIPOCHI:

- OCHOBHBIC THIIBI 1 Tp€6OBaHI/I$I, MNPEABABIACMBIC K CUCTEMAaM YIIPaBJIICHUA dBTOMATUYCCKUMU
MNpruBOAaAMHU.

10

5 CEMECTP HOHYHPOBO,I[HI/IKOBBIC npeo6pa30BaTenI/I.
PaccmarpuBaemble BONIPOCHI:
- TOJTYTIPOBOTHUKOBBIE TTPE0OPa30BATENIN B CHCTEMAaX YIPABICHUS dJIEKTPUIECKUMHU MAITHHAMH.

11

5 CCMECTP HeynpaBJ'I}ICMBIC " yHIpaBJIICMbIC BBIIIPSIMUTCIIN.

PaCCManI/IBaeMLIC BOIIPOCHI:
- CXEMbl, IPUHIUII YIIPABJICHUS, SOHEPTCTUUCCKUEC XaPAKTCPUCTUKH.

12

5 cemectp IlonsiTre o mupoTHO-UMITYIbCHON MoAyssiuu (LLIM).
PaCCManI/IBaCMLIC BOIIPOCHI:
- crtocoObI mocTpoeHus U ynpasierus [INM.

13

5 cemectp MojaenupoBaHue MPOLIECCOB B HEYNPABIIAEMBIX U YIIPABIISIEMBIX THPHUCTOPHBIX
Beinpsamuressax ¢ LIIMM npu paboTe Ha HarpysKy.




/o

TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

PaccmarpuBaeMble BOIIPOCHL:
- TApPMOHHMYECKHI U CIEKTPAIbHBIN aHATIM3 TOKOB U HAMPSHKCHHH BBIPAMUTEINCH.

14

5 CEMECTP OI[HO- n TpCX(ba3HBIe TpaHC(bopMaTOpBI B CXEMax C yIpaBJIsIEMBIMU
BBIIIPAMUTCIISAMU.

PaccmaTpuBaemble BOIIPOCHI:

- BEIOOp ITapaMeTpoB;

- MOZICJIUPOBaHUE TPaHC(HOPMATOPOB.

15

5 cemecTp UeTbIpexKBaIpaHTHOE MIEKTPOMEXAHHUYECKOE TPe0Opa30OBaHUE B

AIEKTPOIPUBOJIE.
PaccmarpuBaembie BOIPOCHL:

- LIMPOTHO-UMITYJIbCHBIE TTpeoOpazosarenu (LLINIT);
- CXEMBI, CIIOCOOBI yIIPaBJICHUSL.

16

5 cemectp JIByxKkBagpaHTHbIN U yeTblpexkBaapanTHbIi HINII ¢ mupoTHO-UMIyIbCHOM
MOJYJISILIUCH.

PaCCManI/IBaeMHC BOIPOCHI:

- OCHOBHBIC XapaKTCPUCTHUKU U CIIOCOOBI yYHapaBJCHUA.

17

5 cemectp MoaenupoBanue npoueccos B ILINII.
PaccMarpuBaeMble BOIPOCHL:
- TAPMOHUYECKUH U CIIEKTPAJIbHBII aHaIu3 TOKOB U HanpsbkeHui [TAIL.

18

6 CECMECTP MaremaTudeckoe onrMcaHrue MalllrH OCTOSHHOI'O TOKA.
PaccMarpuBaeMble BOIPOCHL:
- KJIaccH4ecKas ¥ orepaTopHas hopma.

19

6 CECMECTP MOZIGJII/IpOBaHI/IC JABHUTIaTCJIs ITIOCTOAHHOI'O TOKA C HE3aBUCUMBIM

BO30Y)XKJICHHEM.
PaCCManI/IBaCMLIe BOIIPOCHI:
- MOACJIMPOBAHUE PCOCTATHOTO ITyCKa.

20

6 CEMECTP MOI[GJ'II/IpOBaHI/Ie ABUTAaTCIIA ITIOCTOAHHOI'O TOKA.
PaccmarpuBaemble BOIPOCHL:
- MOJIEJIMPOBAHUE JIBUraTEs OCIEI0BATENILHOTO BO30YKIE€HHS TIOCTOSTHHOTO TOKA.

21

6 cemecTp BupTyanbHble Mosienu 1Burarenei.
PaCCManI/IBaeMLIC BOIIPOCHI:
- MOACIHNPOBAHUEC I[BPIFaTeJ'Ieﬁ IIOCTOAHHOI'O TOKA.

22

6 cemectp [ToHATHE O MPUHIIMIIAX MOJIEIMPOBAHUS B cpelie Simscape.
PaccmarpuBaemble BOIPOCHL:
- TEXHUKA MOJICJINPOBAHUA B cpesie Simscape.

23

6 cemectp HacTpoiika koHTpoILIEpa.
PaCCManI/IBaGMHG BOIIPOCHI:
- OCHOBHBIC TPUHIMIIbL HaCTpOﬁKH KOHTpOJUIEpa Ha IPpHUMEPE MEXaHUYECKOH CUCTEMBI

24

6 cemectp CKOpOCTHasA CHCTEMA MTOCTOSIHHOTO TOKA.
PaccmarpuBaemble BONIPOCHI:
- pa3paboTKa OTHOKOHTYPHOH CUCTEMBI.

25

6 cemecTp CKOpOCTHAsI CUCTEMA MTOCTOSIHHOTO TOKa.
PaccmarpuBaemble BONIPOCHI:
- pa3pa60TKa HByXKOHTypHOﬁ CHCTCMBI.

26

6 cemecTp Simscape-MOeIb IBUTATENs TOCTOSHHOTO TOKA € MapauieIbHbIM

BO30Y)KJICHHEM.
PaCCManI/IBaCMLIG BOIIPOCHI:




/o

TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

- HacTpoiika [TN]]-perymsaropa cucTeMbl YIpaBICHUS YTIIOBOH CKOPOCTHIO B Simscape-MOIEIH JBUTATEIs
MIOCTOSIHHOTO TOKa C HE3aBUCUMBIM BO30Y K/ICHHEM.

27

6 cemectp Tonosiorus 3aeKTPONPUBOIOB.

PaccmarpuBaeMblie BOpOCHI:

- npeoOpa3zoBatenu aist yrnpasienust MIIT;

- yIpaBisieMble BRITPSIMATENN M MIHPOTHO-UMITYIIbCHBIE TIpeoOpa3zoBaTemnu ¢ [II1M.

28

6 cemecTp MonenupoBaHue npeodpa3oBaTenei.
PaccmarpuBaemblie BOIPOCHI:
- MOACIIMPOBAHUE HpeOGpasmsaTeneﬁ JUISI TATAHUA U YIIPABJICHUS ABUTAaTEIISIMU IIOCTOSTHHOT'O TOKA.

29

6 cemectp IInpoTHO-UMITYIBCHAS MOAYJISINS B YIIPABIISAEMBIX BBIPSIMHUTEIISAX.
PaccmarpuBaembie BOIIPOCHL:
- IpuMepsl MoJenel Beipamurencii ¢ M.

30

6 CEMECTP BI/IpTyaHBHaH MOJCJIb JICKTPOIIPUBOAA ITIOCTOAHHOI'O TOKA C O,HHO(baBHLIM

YIIpaBJIACMBIM BBIIIPAMUTCIICM.
PaCCManI/IBaeMHC BOIIPOCHI:
- pa3pa60TKa MOJCJIN IJICKTPONPHUBOAAa TOCTOSAHHOTO TOKA C OZ[HO(I)aSHBIM YIIpaBJIACMBIM BBIIIPAMUTCIICM.

31

6 CEMECTP BI/IpTyaHBHaH MOJCJIb JICKTPOIIPUBOAA ITIOCTOAHHOI'O TOKA C TpeX(l)aSHLIM

YIpaBJIAEMbIM BBIIIPAMHUTCIIEM
PaccMarpuBaeMble BOIIPOCHL:
- pa3paboTKa MOJIENTH AIIEKTPOIIPUBO/IA TOCTOSHHOTO TOKA € TPEX(Pa3HbIM YIPaBIISIEMbIM BBIIPSIMHUTEIIEM.

32

6 cemecTp MoJienb 3IEKTPOIIPUBO/IA.
PaccmaTpuBaemble BOTIPOCH:
- pa3pa0boTKa MOJIEIH IIEKTPOIIPHUBOA MOCTOsIHHOTO ToKa ¢ LITII.

33

6 cemecTp PeBepcuBHBIN (UETHIPEXKBAIPAHTHBIIN) FIEKTPOIPUBO/L.

PaccMarpuBaeMble BOIIPOCHL:

- PEBEPCUBHBIH (YETHIPEXKBAIPAHTHBIN) JIEKTPONPUBO/I TOCTOSHHOTO TOKa C TPEX(Pa3HbIM YIPaBIIsieMbIM
BBITNIPAMUTEIIEM.

34

6 cemectp MoaenupoBaHue TpaHCHOPMATPOB.
PaccmarpuBaeMbie BOIIPOCHL:
- Simscape-moienu [ByX00MOTOYHOTO 0jHO(a3HOTO U Tpex(hazHOro TpaHcHhopMaTopos.

35

7 ceMecTp DIEKTPONPHUBO]I IEPEMEHHOTO TOKA.

PaccmaTpuBaemble BOTIPOCHI:

- KOHCTPYKIIUHU U OCHOBHBIE XapaKTEePHUCTUKH MAIIMH IEPEMEHHOT0 TOKa;

- IPOCTPaHCTBEHHOE IIPe0Opa3oBaHKe BEKTOPOB;

- HETIO/IBM)KHASL M BPALAIOLIAsICsl CUCTEMa KOOP/IMHAT M UX IpeoOpa3oBaHue;

- NpyuHIMI GOPMHUPOBAHUS FIEKTPOIPHUBOJIOB IIEPEMEHHOTO TOKA B CUCTEMaX aBTOMaTHYECKOTO
yIpaBJICHUSL.

36

7 cemecTp MaTtemaruueckoe onucaHue aCHHXpOHHON MauHbI (AM).
PaCCManI/IBaCMLIC BOIIPOCHI:
- cucreMbl qudhepeHnInaNbHbIX YpaBHEeHNH AM B HENOABIKHOW M BPAIIAIOIIEHCS CHCTEMax KOOPIMHAT.

37

7 CCMECTP CucreMa OTHOCUTEIBHBIX CAUHUII.

PaccmarpuBaemble BOIPOCHI:

- pacdet mapaMeTpoB Mozeu AM 10 MacTOPTHEIM TaHHBIM;

- pyHKIMOHAIBbHBIE MOJen AM B HEMOJABMKHON M BpAIAIOIIEHCs CHCTEMaX KOOPIUHAT.

38

7 cemectp Bupryansasie Mogenn AM.

PaCCManI/IBaCMLIC BOIIPOCHI:

- MIOJIYIIPOBOAHUKOBBIC npeo6pa30BaTeJ11/I B DJICKTPOIIPUBOAC NIEPEMEHHOT'O TOKA;
- aBTOHOMHBIC NHBEPTOPLI;




TemaTnka JTEKIMOHHBIX 3aHATUN / KPaTKOE COepKaHHe

n/m

- MPUHIIMI TOCTPOCHHUSI;

- (byHKI_[I/IOHaJ'H)HLIe 1 BUPTYyaAJIbHBIC MOJCIIU B CUCTEMAX JJICKTPOIIPHUBOAA IEPEMECHHOT'O TOKA.
39 |7 cemectp CriocoObI MpECTABICHHUS YICKTPOMArHUTHOM CHCTEMBI.

PaccmarpuBaeMbie BOTIPOCHL:
- 3aKOHBI YIPABJICHHUSI ACHHXPOHHBIM 3JICKTPOTIPUBOIOM;
- CKaJISIPHOE YIPAaBJICHHE.

40

7 ceMecTp BekTOopHOE yIpaBiieHHE aCHHXPOHHBIM JIEKTPOIIPUBOIOM.
PaccmarpuBaeMble BOIIPOCHL:

- OCHOBHBIE IPUHIHUIIBL. Y1IpaBiieHue ¢ opueHTanuei mo moito (Field Oriented Control);
- ACHHXPOHHBI IIPUBOJI C TOKOBBIM YIIPABICHHEM;

- IIPUMeEp MOCTPOCHHUS MOJIEIIH.

41

7 cemectp Ipsmoe ynpasnenne momenToM (Direct Torque Control) B acHHXpOHHOM

QJICKTPOIIPHUBOAC.
PaCCManI/IBaeMHe BOIPOCHI:
- IPpUMEPBI HOCTPOCHUA U HaCTpOP‘IKH MO,I[CJ'I@I71 COBPCMCHHBIX CUCTEM ACHMHXPOHHOT'O 3JICKTPOIIPUBOJAA.

42

7 cemecTp CUHXPOHHBIE JBUTATEIN C TOCTOSHHBIMU MaruuTamu (PMSM).
PaCCManI/IBaCMLIe BOIIPOCHI:

- KOHCTPYKIIUU, OCHOBHBIC XapaKTCPUCTUKU,

- MaTeMaTH4eCKOe OMMCAaHUe U MPUMEPHI Mojenell mpuBogoB ¢ PMSM.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKOe cofepKaHue

5 cemectp MartpuuHnas 1aboparopusi.
PaCCManI/IBaGMHG BOIIPOCHI:

- OCHOBHBIC TPUCMBbI pa6OTbI;

- MaTeMaTHIeCKHUI armapar;

- rpa(bm(a, alnpoKCuMaIusad U UHTEPIIOAIUA.

5 CEMECTP bazosnie MPUHIUIIBI MOACITUPOBAHUA JICKTPOMEXAHNYCCKUX CUCTCM.
PaccmarpuBaemble BOIPOCHL:

- OMOJIMOTEKH DIIEMEHTOB;

- (hopmupoBanue Moeneil Ha IpuMepe MepeIaTOYHbIX (YHKIHI.

5 cemectp MoaennpoBaHue dIEKTPUUECKHUX LIETEH.
PaCCManI/IBaGMHC BOIIPOCHI:
- MOACIMPOBAHUEC HKeHeﬁ MOCTOSIHHOT'O 1 IIEPEMEHHOT'O TOKA.

5 cemectp MozaenupoBaHue LIENU ¢ YIPABIIEMbIMU UICTOYHUKAMU HAMPSHKEHUS U TOKA.
PaccMaTpBuaemMblie BOIPOCH:
- paboTa c mapayuIenbHOM Harpy3Koi.

5 cemectp MoaenupoBaHue TpexpazHON MEKTPUIECKOH Lemu.
PaccmarpuBaemble BOIPOCHI:
- paboTa C HECUMMETPHUYHOW aKTUBHOI Harpy3Kol M ¢ U3MEPEHHEM PEaKTHBHOW MOIIIHOCTH.

5 cemectp uon.

PaCCManI/IBaCMLIC BOIIPOCHI:

- MOACJIMPOBAHNUE OJHOMOIYIIEPUOAHOTO HEYIIPABISICMOT'O BBIIPSAMUTEIIA;
- AHAJIU3 TAPMOHHNYCCKOT0 COCTaBa.




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

5 cemectp Tupucrop.

PaCCManI/IBaeMLIe BOIPOCHI:

- MOACJIMPOBAHUEC OJHOMOJIYIICPUOAHOTO YIIPABIACMOI'O BBIIIPSAMUTECIIA;
- AHAJIU3 TapMOHNYCCKOT'0 COCTaBa.

5 cemectp GTO.

PaccmarpuBaemble BOIPOCHI:

- MOJIEIIMPOBAHUE UMITYJIbCHOTO PETYIATOPA;
- AaHAJIN3 TApMOHHUYECKOI'0 COCTaBa.

5 cemectp IGBT.

PaccmarpuBaembie BOIPOCHL:

- Mmozens CBU-reneparopa;

- MOJEJIb UMITYJIbCHOT'O PEryJIsITOpa IOCTOSHHOIO HANIPSIKCHMUSL.

10

5 CECMECTP I[BYXMaCCOBaFI MECXaHHMYCCKasa CUCTEMA.
PaCCManI/IBaCMHC BOIPOCHI:
- CUCTEMaA C KECTKUM YIIOPOM.

11

5 ceMmectp MexaHnudeckasi CUCTEMa IIEpeNadn JBUKEHUS.
PaCCManI/IBaeMHe BOIIPOCHI:
- MOJEJIb IEpeaavu BpalaTCJIbHOI0 U MOCTYNATCJIbHOI'O ABUKCHUA.

12

6 CECMECTP Pa3pa60TKa (I)YHKHHOHaHBHOﬁ MOACTIHN ABUTATCIIA IIOCTOAHHOI'O TOKA C
HE3aBUCHUMbIM B036Y)KI[€HI/ICM.

PaccMarpuBaeMble BOIIPOCHL:

- pacdeT mapaMeTpoB, mocTpoeHre Mmoaenn B Simulink Ha ocHoBe A depeHInaNTEHBIX YpaBHEHHIA;
- aHaJM3 MOJTYYEHHBIX XapaKTEePUCTUK IIPH PasroHe U Habpoce Harpy3KH.

13

6 cemecTp Pa3paboTka MozieIM peoCTaTHOTO MyCKa JBUTATENs IOCTOSIHHOTO TOKA C

HE3aBUCUMBIM B036Y)KIICHI/ICM.

PaccmarpuBaemble BOIPOCHL:

- nocTpoeHue mozenu B Simulink, Ha ocHoBe An(depeHIINaNbHBIX YPaBHEHHIH;
- aHaJM3 MOJYYEHHBIX XapaKTEePUCTUK TIPH Pa3roHe U Habpoce Harpy3KH.

14

6 CEMECTP Pa3pa60TI<a MOZCIIN pCOCTATHOI'O ITYCKA ABUTATCIIA ITIOCTOSAHHOT'O TOKA C

HE3aBUCUMbIM B036Y)KJIGHI/ICM.
Pa6ora B mporpammaOM makere Matlab/

15

6 cemectp PazpaboTka QpyHKIIMOHAILHOW MOEIIN JIBUTATENS TIOCTOSIHHOTO TOKA €

IIOCJIEAOBATCIIbHBIM B036Y)KJIGHI/IGM.

PaccmarpuBaemble BOIPOCHL:

- moctpoeHue moenu B Simulink ¢ ucmons30BaHrEeM OUOITHOTEUHBIX OJIOKOB;
- QHAJTM3 MOJYYCHHBIX XapaKTePHUCTHK MPH Pa3roHe M Habpoce Harpy3KH.

16

6 CEMECTP Pa3pa60TI<a BUPTYAJIBbHBIX MOI[GJIGI‘;I ,I[BPIFaTeJ'IefI IOCTOAHHOI'O TOKaA.
PaCCManI/IBaCMLIe BOIIPOCHI:

- mocTpoeHue Mozenu B Simulink, aHanmu3 MoJrydeHHBIX XapaKTEePUCTHUK ITPY pa3roHe ¥ Habpoce Harpy3Ku.

17

6 cemectp Pa3paboTka OHOKOHTYPHOM CKOPOCTHOM CHCTEMBI ITOCTOSIHHOTO TOKA.
PaccmarpuBaemble BONIPOCHI:

- pacuer [IN-perynsropa;

- MIOCTPOEHHE MOJIENN C 00PAaTHOMN CBSI3BIO M PETYIATOPOM CKOPOCTH.

18

6 cemecTp Pa3paboTka qByXKOHTYpPHOM CKOPOCTHOM CHCTEMBI MTOCTOSTHHOTO TOKA.
PaccmarpuBaeMblie BOpOCHI:

- pacuet I1H-perynsaTopa;

- IOCTPOEHHE MOJIENIN C OOPaTHOMN CBS3BIO M PETYJIATOPOM CKOPOCTH.
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6 cemecTp Pa3paboTka BUPTYyaIbHOM MOIETH JEKTPOIIPUBO/IA TIOCTOSIHHOTO TOKA C
O,I[HO(baSHBIM YIIPaBJIAEMBIM BBIIIPAMUTCIICM.

PaccmarpuBaembie BOIIPOCHL:

- MOCTPOCHHE MOJICITH JCKTPOTIPUBOA C OOPATHOI CBSA3BIO U PErYIATOPOM CKOPOCTH;

- HaCTpOMKa perynsaropa ¢ ucnoiyibzopanueM PID-Tronepa.

20

6 cemectp PazpaboTka BUPTyalIbHOM MOJENHN SIEKTPOIPUBO/IA TIOCTOSTHHOTO TOKA C

Tpex(}a3HbIM yIIPaBISIEMBIM BBITPSIMUTEIICM.
PaccmaTpuBaemble BOIPOCH:

- IOCTPOEHHUE MOJIENN C OOPAaTHON CBA3BIO M PETYISATOPOM CKOPOCTH;
- HACTpPOMKa peryniaropa ¢ ucnoiabzoBanuem PID-Tionepa.

21

6 cemectp Pa3paboTka Mozen 3eKTpOonpruBoIa MOCTOsTHHOTO ToKa ¢ LIIAII.
PaCCManI/IBaeMI:Ie BOIPOCHI:

- MOCTPOCHUEC MOAECJIN MMOACUCTEMBI IHPIpOTHO-I/IMHyHLCHOﬁ MOAYJIAIIUMU U BKIIFOUCHUEC €€ B MO/JICIIb
JBUTATE]IS;

- aHAJIU3 XapaKTCPUCTUK NP U3MCHCHUH MMAPAMETPOB MOAYJIAAMU U HAI'PDY3KH.

22

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

Tpex(azHbIM YIPABISEMBIM BBITPSIMUATENEM (JIEMOHCTPAIIIOHHO).
PaCCManI/IBaCMLIe BOIIPOCHI:
- aHAJIM3 MOJIEJIN M XapaKTePUCTUK IIPU U3MEHEHUHU XapaKTepa Harpy3KHu.

23

7 cemectp Hccnenoanne ogHo(ha3HOro (MOCTOBOTO) HHBEPTOPA C CUMMETPUYHBIM

3aKOHOM YIIPpaBJICHUA

PaccmarpuBaeMble BOIIPOCHL:

- IOCTPOCHHE MOJICT;

- OpIcTpOC TIpeobOpazoBanue Dypoe;

- TApPMOHHMYECKHI aHAJIN3 TOKOB U HANPsHKSHUH HHBEPTOPA;

- IOCTPOCHHE M aHAJIM3 BHEIIHEH, PEryIMPOBOYHON XapaKTePUCTHK HHBEPTOpa.

24

7 UccnenoBanue o1HO(a3HOro (MOCTOBOI0) MHBEPTOPA C HECUMMETPUYHBIM 3aKOHOM

yIpaBIEHUS.

PaccmarpuBaemble BOIPOCHL:

- HOCTPOEHHE MOJIEIN;

- TAPMOHMYECKHUH aHaJIN3 TOKOB W HANPSDKCHUH HHBEPTOPA;

- IOCTPOEHHE W aHAIN3 BHEUTHEH, PEryJIMPOBOYHOMN XapaKTEPUCTHK HHBEPTOPA.

25

7 UccnenoBanue Tpex@aszHoro (MOCTOBOT0) HHBEPTOPA C CHMMETPUYHBIM 3aKOHOM

YIIpaBJICHUA.

PaccmarpuBaemble BOIPOCHL:

- IOCTPOEHUE MOJEIIN;

- TApMOHUYECKHUI U CIIEKTPaJIbHBIA aHAIM3 TOKOB U HANPSKEHUN MHBEPTOPA;

- IOCTPOEHUE U AHAJIU3 BHEIIHEH, PEryJIMPOBOYHON XapaKTEPUCTUK UHBEPTOPA.

26

7 cemecTp OYHKIIMOHAIBHBIE MOJEIN ACHHXPOHHOTO JIBUTATEINS
PaCCManI/IBaCMLIe BOIIPOCHI:

- [IOCTPOCHHUEC MO,HCJ'[Cﬁ ACUHXPOHHOI'O ABUTATEJIsI HA OCHOBE ,HI/I(b(i)epeHIII/IaHLHLIX ypaBHCHI/Iﬁ B
HeHOHBH)KHOﬁ n Bpamalomei/icsi CUCTEME KOOpANHAT;

- 0606H.ICHHEIH MOICIb A,H C npeo6pa3OBaHHeM KOOpAUHAT M3 BpalllatONXCAd B HEIIOABHUIKHBIC.

27

7 CCMECTP BI/IpTyaHBHaSI MOZCIIb ACUHXPOHHOI'O ABUTaTCIIA.
PaccmarpuBaemble BOIPOCHI:

- mocTpoeHue mozenu AJl ¢ ucronp30BaHuEM OUOIMOTEYHBIX OJIOKOB;
- pacdet napameTpoB A/l o macniopTHBHIM JaHHBIM;

- pacueT U MOCTPOCHUE MEXaHUYECKOH U pab0vYHX XapaKTEPUCTHK.
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7 ACHMHXPOHHBIH IEKTPONIPUBOA ¢ cuHyconaanbHoi [IIMM u npeobpa3zoBannem

KOOpAHWHAT.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- MOCTPOCHUEC MOAECIHN MMOACUCTEMBI CI/IHYCOI/I,HaHLHOﬁ IHHpOTHO-PIMHyJ'ILCHOﬁ MOAYJIAIUN U BKIIFOUCHUEC €€
B MOJ€CJIb aCUHXPOHHOT'O ABUT'AaTCIIA;

- AHAJIU3 XapaKTCPUCTUK IPpU U3MCHCHUU IMMapaMETPOB MOAYJIALINU U HAIPY3KHU.

29

7 ACUHXPOHHBIN 3JIEKTPOIIPUBOJL C BEKTOPHOM IIUPOTHO-UMITYJICHOM MOAYJISIIUEH.
PaccmarpuBaemblie BOIPOCHI:

- IOCTPOEHUE MOJENN NOJCUCTEMBI IPOCTPAHCTBEHHO-BEKTOPHON IIMPOTHO-UMITYJILCHOW MOAYJISILIMU U
BKIIFOUCHHUE €€ B MOI€JIb ACHHXPOHHOI'O ABUT'aTEIIA,

- AHAJIU3 XapaKTCPUCTUK IPU U3BMCHCHUU IMapaMETPOB HArpy3Ku.

30

7 CHHXPOHHBI 3JIEKTPOIPUBO]I C ITOJICOPUCHTUPOBAHHBIM YIIPABJICHUEM H OCTablieHHEeM
noinist (PMSM Field Weakening Control).

PaccMarpuBaeMble BOIIPOCHL:

- aHaJM3 CTPYKTYPHI M aITOPUTMa YIIPABICHUSI MOMEHTOM M CKOPOCTHIO BPAIIEHHUSI CHHXPOHHOTO
JBHUTATEJIS C HOCTOSIHHBIMI MarHUTaMH;

- IPUHINN PETYINPOBAHUS MIPOCKINIT TOKA CTATOpa M OCIA0ICHUS MO BO3OYKACHUS IS IBYX THIIOB
CHHXPOHHBIX MAIIMH C IOCTOSHHBIMHA MarHUTaMU: ¢ BHYTPEHHHM H BHEIITHUM POTOPOM.

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

n/o

Bunx camocrostenbsHOM paboThI

[ToaroroBka k 1a0OPATOPHBIM pabOTaM.

PaboTa ¢ JICKOMOHHBIM MaTCpuaJioM

Beinonnenue KkypcoBoi paboTHl.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

gl B W N -

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT
DJIEKTPONPUBOJI IOCTOSHHOTO TOKA

Pa3paboTka 3aMKHYTOW CHCTEMBI YMIPABJICHHS JBUTATEIEM IOCTOSHHOTO

TOKa C 3aJlaHHBIMHU JTUHAMHWYCCKHUMHN XapaKTCPUCTUKAMHU

Ne PHOM UHOM nnom IHOM Ra La Inyck/InoMMnyck/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




I'n

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 2,3 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
201,123 220 1500 6,4 1,7 0,027 2,0 2,0 408-10-4

DIEeKTPONPHUBO]I IEPEMEHHOTO TOKA

HomunanbsHoe nunenHoe Hanpspbkenue: 380 B, Yacrora nuraronen cetu: 50

No Tun gurarens Pu Macca naom KII/] cos ? In, A 1k/In Mxk/Mu MMmax/MH

J, xr*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% 0,78 13,2 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% 0,69 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 /1% 0,81 52,3 2,8 0,0018



9 RA80B4 0,75 10 1400 74% 0,8 25 2,5 2,8 0,0023
10 RA80A6 0,37 8 910 62% 0,721 3,32 2,5 0,003

5. llepeuens wu3naHwui,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOpPBhIE PEKOMEHIYETCS HCIMOJb30BaTh MpHU

ri\/ri bubnurorpaduyeckoe onucanue Mecrto mocrymna

1 | I'epman-T'ankusn, C. I'. Bupryanbnslie 1aboparopun URL:
TIOJTYIIPOBOTHMKOBBIX CHCTEM B cpezie Matlab- https://e.lanbook.com/book/457226
Simulink : yueOHuk mis By3oB / C. I'. I'epman- (nata obpamenus: 30.04.2025). —
lankun. — 2-e usa., crep. — Cankt-IletepOypr : Pexum JIOCTYIIA: JUIA aBTOPHS.
Tamb, 2025. — 444 c. — ISBN 978-5-507-50698-9, | MO/1Ps0BaTeIct.
— Tekct : anekTpoHHbI# // JIaHb : 37I€KTPOHHO-
OoubnuoreyHas cucrema.

2 | DieKTpHUYECKHE MANIMHBI KEIE3HOIOPOIKHOTO HTB (y4.3); HTB (yu.4); HTb
tpancnopta B.A. Bunokypos, JI.A. ITonos (y4.6); HTB ($6.)
OnnoromHoe uznanue Tpancnopt , 1986

3 | Tepexun, B. b. KomnbrorepHoe MoenupoBaHue URL:
CHCTEM 3JIEKTPOIPHBO/IA TOCTOSHHOTO U https://e.lanbook.com/book/82848
nepeMeHHOro Toka B Simulink : yueOHoe mocobue / (nata obpamenus: 30.04.2025). —
B. B. Tepexun, FO. H. Jlementbes. — Tomck : TITY, | PEKHM JIOCTYIIA: JUIA aBTOPHS.
2015. — 307 c. — ISBN 978-5-4387-0558-1. — HOIBSOBATEICH.
TexcT : anexTpoHHbIH // JlaHb : 37€KTPOHHO-
O6ubanoreyHas cucrema.

6. IlepedyeHb COBpPEMEHHBIX

npo¢heCCUOHATIBHBIX

0a3 [Ja”HHBIX "

MH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BATHCS MPU

OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

Nudopmarmonnsiit mopran DxcronenTa (https://exponenta.ru/);
Hay4Has dyekTponHas oudauoreka eLIBRARY.RU (www.elibrary.ru)
Hayuno-texanueckas oubnuorexka PYT (MUUT) (http://library.miit.ru)

7. llepeyeHb  JIMIEH3UOHHOTO W

CcBOOOIHO

pacrpocTpaHsaeMOro

MpOrpaMMHOr0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

TpeOyetcst nunieH3nonHoe nporpammuoe obecneuenne MATLAB 2020 c
MTOJTHBI KOMIUIEKTOM mpuiioskennit Simulink, Simscape, a Takke MOJTHBINA KOMIUICKT
MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)



8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBICHUS 00pa30BaTEIBLHOTO MPOIecca MO AUCIUIIINHE (MOIYIIIO).

JlaGopaTopHble CTEHIbl IO MCCIEIOBAHUIO CHCTEM 3JIEKTPOIPHUBOAOB
MTOCTOSIHHOTO U ITEPEMEHHOT0 TOKA

9. ®opma NpoOMEKYTOUHON aTTECTALIUU:
KypcoBas pabdota B 6, 7 cemecTpax.
Dk3ameH B 5, 6, 7 ceMecTpax.

10. OueHouHbIE MaTEPHAIIBI.

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

aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

JIOIIEHT, JOIICHT, K.H. Kadeapsl

«ONEKTPOIIoe3/1a ¥ IOKOMOTUBBD) A.H. ®uponos
CornacoBaHo:
3aenyrommii kadeapon DulJl O.E. IIynoBukoB

[Ipencenarens yueOHO-METOIUICCKOM
KOMUCCHH C.B. Bonoaun



