MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

(PYT (MAUT)

Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIEr0 00Pa30BaHusl - IPOrPaMMbI CIICLIUAIUTETA
110 CIIeHMAIbHOCTH
23.05.03 IToaBmkHOM COCTaB XKeJIEe3HBIX AOPOT,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Tarosblie INEKTPUIECCKUE MAIIIMHbI BLICOKOCKOPOCTHOI'O INOABMIKHOTI'0

CHGHH&J’IBHOCTB:

Criennanusanus:

dopma oOydeHHUs:

cocraBa

23.05.03 ITogBM>XHOM COCTAB KEIE3HBIX IOPOT

BBICOKOCKOPOCTHOM Ha3€MHBIN TPAHCTIOPT

Ounas

PaGoyast mporpamma JUCHHUITIIMHBI (MOJYJIs) B BUJIE
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €MHOI
KOPHOpaTHBHOM HH(OPMAIIIOHHON CUCTEMBI YIIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY

IIpocTas anexTponHas moanuck, Beitannas PYT (MUUT)
ID nopnucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBud
Jata: 20.05.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lempto OCBOEHHS AUCUUILIMHBI «TSATOBBIE  ANEKTPUYECKUE  MAIIWHBI
BBICOKOCKOPOCTHOTO TTOJBU>KHOTO COCTaBa» ABJISETCS:

- OCBOUTHh KOHCTPYKIIMHU TSTOBBIX JABUTATEIIEN W TATOBBIX IEpEnad, peKUMOB
paboThI, CrMOCOO0OB YMPABICHHUSI TATOBHIX KOJUICKTOPHBIX M OECKOJUICKTOPHBIX
JIBUTATEJIEH B peKUMaXx 3KCIUTyaTallui, METOJ0B UCTIBITAHUN U O0CTY>KUBAHMUS.

3ajgadyeil OCBOEHUS JUCHUIUIMHBI «TSATOBBIE DIIEKTPUYECKHE MAIIUHBI
BBICOKOCKOPOCTHOTO MOJIBU>)KHOTO COCTaBay SIBJISIETCSI:

- OCBOCHHME CTYJIEHTaMU KOHCTPYKIIMH, NPOECKTUPOBAHUS, TEXHOJIOTHUH
W3TOTOBJIEHUS], UCTIBITAHUS, & TAKXKE CUCTEM YIIPABJICHUSA TATOBBIMHU JIBUTATEIIAIMU
BBICOKOCKOPOCTHOI'O TPAHCIIOPTA.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-9 - Mmeer HaBBIK BBHINNOJHATH 00OCHOBAHUE [MapaMCTpOB KOHCTPYKIHNH
KOHCTpYKHI/Iﬁ N CHCTCM IIOABMIKHOI'O COCTaBa BBICOKOCKOPOCTHOI'O HA3CMHOI'O
TPaHCIIOPTaA.

OOydeHue 1O AUCHUILIMHE (MOJYJIO) TpeAroiaraer, 4YTo TI0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3HaTh:

OCOOCHHOCTH KOHCTPYKIIMM TSTOBBIX OJJICKTPUUYSCKUX MAIIMH M TATOBBIX
nepeaad BBICOKOCKOPOCTHOTO TPAHCIOPTa, CHOCOOBI PEryJMpPOBAHHUS CKOPOCTH
JIBUTATEJIe TMOCTOSHHOTO, MYJIbCUPYIOIMIETO W MEPEMEHHOI0 TOKa, YIPaBJICHUE
ACUHXPOHHBIM M CHHXPOHHBIM TSTOBBIM 3JIEKTPONPHUBOJOM, METO/Ibl UCIBITAHUNA U
00CITy>KMBaHUS TATOBBIX JIBUTATEJICH

Ymern:

CIIPOEKTUPOBATH TATOBBIM JABUTATEIh BBICOKOCKOPOCTHOTO TPAHCIIOPTA,
dbopMUpPOBaTh MOJIEIIN,IIPOU3BONTh HACTPONKY M OTJIAJIKy CHUCTEM YIIPaBJICHUS
TSTOBBIM 3JIEKTPONPHUBOIOM ITEPEMEHHOTO TOKa

Baanern:

pPacyYeTHBIM M KOHCTPYKTOPCKHUM MPHUKJIATHBIM MPOTPAMMHBIM 00ECIICUCHHEM,
nporpaMMamMu  JUIsi TOCTPOEHUSI CHUCTEM  YIPABJICHUS  BJIECKTPONPUBOIAMHU
MOCTOSIHHOTO Y TIEPEMEHHOr0 TOKA, METOJIMKAMHU HCIIBITAHUN BBICOKOCKOPOCTHBIX
TATOBBIX JBUTATEICH



3. O6beM AUCIUTIIUHBI (MOITYJIs).
3.1. O0mas TpyA0€MKOCTb TUCHMUILUIUHBIL (MOTYJIS).

OOmrast TPyAOEMKOCTh JUCHHIUIMHBI (MOIyJisa) cocTaBiusier 4 3.e. (144
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢  IENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne7

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 48 48
B toMm uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 16 16

3.3. O6bem aucHUIUIMHBI (MOAYNSI) B (opMe caMOCTOSTENBHON pPaboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O0O0ydYaronmxcs ¢
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPHU  IPOBEICHUU
IPOMEXKYTOUHOM aTTecTalu cocTaBisieT 96 akageMuueckux daca (oB).

3.4. Ilpu oOyueHuu Mo UHIMBUYaJbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOyYeHUHU, 00beM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh pPeain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 0Oy4aroIIMXcs, a Takke B (opme
KOHTaKTHOM paboThl OOyYaromMxcsl ¢ MEeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMH, TPUBJIEKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIIUOHHOTO THUIIA.

TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHNE

1 Tarosrie QJICKTPUYCCKUC MAIIUHBI.
OO6mue TpeboBaHwsl.

2 Tsrossie nepeaadn BBICOKOCKOPOCTHOI'O TpaHCIIOpTa.

Ocobennoctu KOHCTPYKIIUN U Tpe6OBaHI/IH K TATOBBIM JIBUT'aTCJISAM.

3 KOJ'IJ'IeKTOPHBIe TATOBBIC DJICKTPUICCKUC MAIlIMHBI.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/11
Konctpykunu, mpuHIUT OeicTBHSA, MaTeMaTnieckoe npenctapieHne. CrocoOs! yrpaBleHHs U
PEeryjinpoOBaHUE€ CKOPOCTHU DJICKTPHUUCCKUX MAIllWH.
4 |DIIEKTPOTATOBBIC XapaKTEPUCTUKH IEKTPUUECKOTO MOABUKHOTO COCTaBA.
CrocoOsl PEryjampoBaHus CKOPOCTHU KOJIJICKTOPHBIX TATOBBIX ,HBI/IFaTeJIeﬁ.
5 |KomiekTopHbIe TATOBBIC TBUTATEIH.
B pexumax 351€KTpU4E€CKOro TOpMOKEHUS.
6 |TsaroBsie ABUTATENH MYJIHCUPYIOMIETO TOKA.
Crioco0b1 ynpaBiIeHusI.
7 |KIIJI KOJIEKTOPHBIX TATOBBIX JIBUTATEIICH.
HarpeBaHI/Ie, OXJIAXKJACHHUE, MMOTCPU.
8 |becKoIeKTOpPHBIC TATOBBIC IBUTATEIIH.
IIpocTpancTBeHHOE TIpeacTaBiIeHNe BeKTOpoB. [IpeodpazoBanue koopauHaT U ¢a3. CucTeMBbI
i QepeHInaTbHBIX YPaBHEHUH aCHHXPOHHOH MaIllMHBI B HETIOABIKHOM M BpalIaroIIeiics cucteMax
KOOpAHUHAT.
9 |ACHHXPOHHBIN ITEKTPOTPUBO/I.
CxanspHBIA ¥ BEKTOPHBIN CIOCOOB! yrpaBieHHss. OCHOBHbIE 3aKOHBI yIIPABJICHUS ACHHXPOHHOM MaIlIUHBI.
10 |OG6mue TpeOoBaHUS K TITOBOMY JIEKTPOIPUBOY.
[Tepenarounast GyHKIHS TATOBOTO AIEKTPONPHBOAA. TeXHUYECKUIT ONTHMYM.
11 |YmpaBieHne aCHHXPOHHBIM TATOBBIM IIPUBOJIOM C OpPUEHTAILMEN 110 MO0 pOTOpa.
MaremaTtnueckoe npeacrasieHue. CTpyKTypHas cXxema.
12 |IIpsimoe yripaBiieHHE MOMEHTOM.
MaremaTtnueckoe npeacrasieHue. CTpyKTypHas cXxema.
13 |YerwsipexkBaapantasie [ITNTI.
ABTOHOMHEIE HWHBEPTOPLI AJIA MUTAHUA TATOBBIX ]IBHFaTeHeﬁ MEPEMECHHOT'O TOKA.
14 |CuHXpOHHBIC TATOBBIC IBUTATEIH C IIOCTOSHHBIMU MarHHUTaMH.
MaremMaTHueckoe oIrcaHHe. CprKTypHLIe CXCEMbI BEKTOPHOI'O YIIpaBJICHHA.
15 |McnbITaHUA TATOBBIX JBUTATENCH.
OCHOBHEBIE MECTOABI UIIBITAHUS TAT'OBBIX ,I[BHFaTeHeﬁ.
16 |BbICOKOCKOPOCTHBIE MOE3/1a C TATOBBIMU JIBUTATEISIMU IIEPEMEHHOTO TOKA.
Tsarossrit npusox noesna CAIICAH.
17 |OGcnyxuBaHue U TATOBBIX JBUTATENEH BBICOKOCKOPOCTHOTO MOJIBUYKHOTO COCTaBA.
PeMOHT TAroBBIX ABUraTesel BHICOKOCKOPOCTHOIO MOABUXKHOIO COCTaBa.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
No
i HaumenoBanue 1abopatopHbix paboT / KpaTKoe CoIepKaHue
1 |Metombl 1 CIOCOOBI UCTIBITAHUS TATOBBIX AJIEKTPOBUTATEICH.
PaccmaTpuBaroTcst Busibl (KOHTPOJIbHBIE U TUIIOBBIE) UctTibiTanus TO/.
P336I/Ipa}OTCH TNMPUHOUIIBL pa6OTLI HUCIBITATCIbHBIX CTCHAOB C HeHOCpeHCTBGHHOﬁ u
B3aMMHOM Harpy3oK.
2 |OmpeneneHue CKOPOCTHBIX U MOMEHTHBIX XapakTepucTuk. Pacuet xapakrepuctuku KIT/I.

Ha uncneiratensHOM CTCH/IC B3aUMHBIX HAI'PY30K CHUMAIOTCHA
QJICKTPOMEXAHNYCCKUE XAPAKTEPUCTUKHU U TAJICC paCUETHBIM ITYTEM
OIMPCALIIAIOTCS 3aBUCUMOCTU MOMCHTA Ha Bally T3I[a u KOB(l)(i)I/IL[I/ICHTa II0JIE3HOI'O
HeﬁCTBHH OT TOKa ABHUIaTCJIA.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

OnpeneneHne Harpy304HOM XapaKTEPUCTUKU.

PaCCManI/IBaeTCﬂ mpouecc BO3BHUKHOBCHUS PCAKIIUU SIKOPs T3I[ CHumarorcs

Ha CTCHAC HArpy304HbIC XapaKTCPUCTHUKU. PaccuutrsiBaeTcs KOB(i)(l)I/IIII/ICHT
pasMaronivMBaHusAa U 110 HEMY OLUCHUBACTCA CTCIICHb pasMarHuM4nBaromiero
BJIMAHUA PCAKIIUU AKOPA HA MarHUTHBIM ITOTOK IJIaBHBIX TTOJIIOCOB BHCKT‘pI/I‘IeCKOﬁ
MAallWHEI.

OrueHka ypoBHsI KOMMYTaIIUH.

Ha CTE€HAE C TOMOIIBIO PEKMUMOB OTIIMTKHU U MOAIMUTKH OIIPEACIIAIOT T'PAHUIIBL
HHTCHCUBHOCTU KOMMYTallHOHHOT'O HCKPEHUS. CTpOI/ITCﬂ CpE€aHsA JINHUA,
paBHOYOAJIEHHAA OT 3TUX I'PAHUL], U I10 HEl OIIPEACIIAIOT KaYE€CTBO KOMIICHCAITUN
PEaKTUBHOI 3/C.

I/ICCJ'Ie,I[OBaHI/IC IIPOLECCOB HAI'p€BAaHUA U OXJIAXKICHUSA 0OMOTOK TATOBBIX ,Z[BI/IFaTeHeﬁ.
Harpes u oxnaxxaeHne oOMOTKH Bo30yxaeHust TO/] onpenensioT o U3MEeHEHHIO

conpotuBsieHusi. CONPOTHBIICHUE e OOMOTKH BO30YXKIICHHSI PACCUUTHIBAIOT 110

3akoHy OMa, TIpeIBapUTEIEHO CHAB IIOKa3aHMs aMIIEpPMETpa U BOJIBTMETPA Yepes3

OTIpeZIeTICHHbBIE IPOMEXYTKH BPEMEHH.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

Buna camocTosTenpbHOM pabOThI

[ToaroToBka k 1abopaTopHo padoTre

Pabora ¢ 1eKIIMOHHBIM MaTepHaIoOM

BrInonHenue KypcoBoro npoexra.

IToaroToBKa K MPOMEXYTOYHOM aTTECTALIMH.

g1l b W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

4.4. IIpuMepHBIN NTEPEYEHb TEM KYPCOBBIX IPOEKTOB
[IpoexkTrpoBaHUE TATOBOTO ABUTaTENS BBICOKOCKOPOCTHOTO TPaHCIIOPTA

BapuanTsl

12345678910

HomunanbHas MOIHOCTH

- B YaCOBOM PEXXUME

- - 1000 800 750 800 1100 460 900 850
- B IPOJOJDKUTEIILHOM PEKUME

510 1000 940 750 700 750 1000 - 850 795




HomunaneHoe HanpspKeHUe MUTaHUs IBUTaTeNs

2300 1000 2300 1000 1000 1500 2180 1500 1000 1500
HanpspkeHnre n3041ud OTHOCUTENBHO KOpITyca

3000 1000 3000 3000 3000 3000 3000 3000 3000 3000
HomunaneHast CKOpOCTb TBUKEHUS JIOKOMOTHBA

250 110 160 110 80 90 140 100 120 110
KoHcTpyKLnoHHast CKOPOCTh TOKOMOTHBA

300 130 180 130 120 110 160 120 140 130

Juametp OaHgaXel BeayIuX KOJecC

- HOBOTO

- 1250 1250 1250 1250 1250 1250 1250 1250 1250

- CPETHEU3HOIIEHHOTO

920 1200 1200 1200 1200 1200 1200 1200 1200 1200

HomuHnanbHbIi KO3(QPUIUEHT peryIupoBaHus BO30YKICHHS

-1-111-111
JlnaMeTp OCH KOJIECHOM Iaphl
200 225 205 205 205 205 205 205 205 205

Knacc HarpeBoCTONKOCTH M30JISIIUH

HHFFHFFFFF

5. Ilepedyenr wu3maHuii, KOTOpHIE PEKOMEHIYETCS

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

HCIIOJIBb30BAaTh IIPH

li\i bubnuorpaduueckoe onucanue Mecto nocrtyna
1 IIpoekTupoBaHue TATOBBIX ANEKTpUUECKUX MamH Pex. M.JI. HTB (yu.3); HTB ($6.)
Haxonkun; [Tox Pex. M. /1. Haxoaxkua OgHoTOMHOE M3T1aHUE
Tpancnopr , 1976
2 [IpoexTupoBaHue TATOBBIX dIEKTpUudecKknx MamuHa M. /1. HTB ($6.)
Haxoaxun, I'.B. Bacunenko, M.A. Ko3zopesos, JI.M. JIynkus;
Pen. M.JI. Haxonxun; [log Pen. M.JI. Haxoakua OgHOTOMHOE
uznanue Tpancnopt , 1967
3 [IpoexTupoBaHue TATOBBIX eKTpoaBurarenei A.C. HTB (yu.3); HTB (yu.6);
Kyp6acos, B.W. Cenos, JI.H. Copun; Pen. A.C. Kyp6acos; ITox | HTB ($6.)
Pen. A.B. KypbacoB OnnotomHoe uzganue Tpancrnopt , 1987
4 CrpaBOYHUK IT0 3JICKTPOIOIBIKHOMY cocTaBy, TerioBo3am | HTB (y4.3); HTb (u3.4)




musenb-noe3gam Pen. A.UM. Tumenko OQHOTOMHOE U3JaHUE
Tpancnopr , 1976

5 Dnektpuueckue MamuHbl. B 2-x yactax ML.IT. Kocrenko, JI.M. | HTB (§6.)
[TnorpoBckuit OTHOTOMHOE M3aHue JHeprus, JIeHunrp. ota-
Hue , 1972

6 Tsaroseie anexkrpuueckue mamunsl J[./[. 3axapuenko, H.A. HTB (yu.3); HTB (yu.6);
Poranos OxnoroMHuoe uzganue Tparcropr , 1991 HTB (§06.)

7 Tpexdas3Hblit aACHHXPOHHBIN JABUTATEb C KOPOTKO3aMKHYTHIM HTB (yu.3); HTDB (yu.6)

poropom T.A. Tapakanoa; MUUT. Kad. "Dnekrpudeckue

MaiuHbl" Ognoromuoe usganue MUUT , 1985

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAThCS IPH
OCBOCHUU JTUCIUTUTHHBI (MOTYJIS).

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

Hay4Has dekTpoHHas 6ubianoreka eLIBRARY.RU (www.elibrary.ru)

Hayuno-texuuueckas oudnmoreka PYT (MUUNT) (http://library.miit.ru)

7. llepedyeHb  JHUIIEH3MOHHOTO W  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTe4YeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJI1 OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

TpeOyetcs nuueH3noHHoe mnporpammuoe obecneduenne MATLAB 2020 ¢
MOJHBIM KOMIUIEKTOM mpwioxeHuit Simulink, Simscape, a TakXe MOTHBIHI
komiuiekT MicrosoftOffice (Word, Excel, PowerPoint, Visio, MSProject)

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOW 0a3pl, HEOOXOJAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo TUCHUILUTHHE (MOIYJIIO).

JlaGopaTopHBIl CTEHJ MO UCHBITAHUSAM TATOBBIX JBUTATEIEH METOIOM
B3aMMHOW HATrPy3KH.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 7 cemecTpe.
KypcoBoii mpoekt B 7 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHble MaTepualbl, TPUMEHSAEMbIE MPU MPOBEACHUU MPOMEKYTOUYHOMN
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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