MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHOI IPOrpaMMBbI

110 CTICIHATLHOCTH
23.05.03 INoaBmkHOM COCTaB XKeIe3HbIX A0pPOT,

BBICIICTO o6pa§03anm« - nporpamMma CueuaJInuTeTa

yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO

PYT (MUUT) Tumonunsm B.C.

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

TAroBbiii 3JIEKTPONPHUBO/I M CHCTEMbI YIIPABJICHUS TEIJIOBO30B

CrenuaabHOCTE:

Crenuanusamnus:

dopma 00yUeHUsI:

JIOKOMOTHBBI

OuHo-3a04Had

23.05.03 TTogBM>KHOM COCTAB KEJIE3HBIX TO0POT

e

PaGouas nmporpaMma JUCIUIIINHEL (MOIYJIs) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 eIMHON
KOPIIOPATHBHON MH(OPMAIIOHHOM CHCTEMBI yIIpaBICHUS
YHHMBEPCHTETOM M COOTBETCTBYET OpPUTHHAIY
- J

IMpocrast »aeKTpoHHAs MOAMHCH, BelganHas PIAOY BO PYT
(MUUT)
ID noamucu: 5214
Hoamucan:  3aBenyromwmii kadenpoit [Tynosukos Oner
EBrenneBuu

Jata: 01.09.2026




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

enstmu ocBoeHHsT y4yeOHON AMCHUIIIMHBL «TSTOBBIA 3IEKTPONPUBOI U
CHUCTEMBI YIIPABJICHUS JIOKOMOTHBOBY SIBJIAIOTCSI OCBOCHUSI IPUHIIATIOB ICCTBUS U
KOHCTPYKTHUBHOT'O HMCITOJHEHHMS 3JIEKTPONPUBOJAOB MOCTOSHHOTO M MEPEMEHHOTO
TOKa; NPUHLMIIOB IOCTPOEHUS M pacyeTra »3JIEKTPONPHUBOJOB, METOJIOB €ro
YIIPABJIEHUS U UCIOJb30BAHUS B SHEPIrETUUECKUX U BCIIOMOTATEIbHBIX CHCTEMAX
COBPEMEHHBIX W TMEPCHEKTUBHBIX JIOKOMOTHMBOB, IIPAaBWJI JKCIUTyaTallkUd U
00CITyKUBAHUSI BJIEKTPONPHUBOJIOB JIOKOMOTHUBOB, METOJIOB HACTPOMKHU €ro
XapaKTEPUCTHUK U XAPAKTEPUCTUK €r0 CUCTEM YIPABJICHHUS.

OCHOBHOM  IeNbI0  HM3y4YEHUA  Y4yeOHOM  AUCHUIUIMHBI  «TSATOBBIN
AJICKTPOINIPUBO] U CUCTEMBI YIIPABJICHUS JIOKOMOTUBOBY SIBJISICTCS (POPMHUpPOBAHHUE
y 00y4Jaromerocsi KOMIEeTSHIIMH B 00J1aCTH alTOPUTMOB PabOThI, MOACPHHU3AIINH H
00CITy’KMBAHUSI TSITOBOIO W BCIOMOTATEIIBHOTO 3JEKTPONPHUBOJA TEIJIOBO30B,
HEOOXOIMMBIX pu AKCIUTyaTalllH, TEXHUUYECKOM 00CITyKMBaHUH,
MPOCKTUPOBAHUHN, NPOU3BOJICTBE, HCIBITAHUAX, MOJEPHU3ALNN ABTOHOMHOI'O
TATOBOT'O MOJABMYKHOIO COCTaBa, a TaKXe MpHU pa3pabOTKEe METOIOB MOBBIIICHUS
AKCIUTYaTAIlMOHHBIX M PEMOHTHBIX XapaKTEPUCTUK (SKOHOMUYHOCTH, HAJEKHOCTH,
JIOJITOBEYHOCTH) TATOBOIO MOJABMIKHOTO COCTaBa JJis CJEAYIOIMIMX BHUIOB
JICATEIILHOCTH: MPOU3BOACTBEHHO-TEXHOJIOTUYECKOM; OpTraHU3ALMOHHO-
VIIPABICHYECKOM; MPOEKTHO-KOHCTPYKTOPCKOM; HAYYHO-UCCIEN0BATEIbCKOM.

2. Ilnanupyemsbie pe3yibTaTbl 00yYEHHUS O TUCUHUILIUHE (MOIYIIIO).

Ilepeuenp GopMUPYyEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTEIbHOMU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIHUILTUHE (MOIYIIIO):

IIK-9 - Mimeet HaBBIK BBITIOIHATH 00OCHOBAHUE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIMH Y CUCTEM TSITOBOT'O MOJBUKHOTO COCTABA.

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

Baangern:

METOJaMH BBITTOJTHCHHUSI HAYYHBIX HCCIACIOBAHMA B 00JacTH pa3pabOTKH,
MOJICpPHU3AIMHN U TIPOU3BOJICTBA TATOBOTO M BCIIOMOTATEIILHOTO JICKTPOIIPHBO/IA
U CHCTEM YNPABJICHHUS 3JICKTPOIPUBOIOM; MOACIUPOBAHUS PEKUMOB PAOOTHI
TATOBOTO M BCIIOMOTATEIHLHOTO JJICKTPOMPHUBOAA B MPOIECCE ADKCILTyaTalliu C
MCIIOJIh30BaHWEM MaTeMaTuueckoro ammapata Mathcad,

3HaTh:



MCTO,Z[BI HCIIOJIB30BAHHUA THUIIOBBIX MCTOOOB pacqéTa OJICKTPOIIpUBOJAa U
CHUCTCM YIIPABJICHUS TCIJIOBO30B, aHAJIN3a BBaHMOHeﬁCTBHH CHUCTCM YIIPABJICHUA C
TATOBBIM W BCIIOMOI'aTCJIbHBIM 3JICKTPOIIPUBOJAOM, OIPCACICHHUA OCHOBHBIX
HeHCHpaBHOCTCﬁ TATOBOI'O WM BCIIOMOI'aTCJIBHOI'O JJICKTPOIIPUBOJA TCIIJIOBO34a,
HaCTpOﬁKH XApPaKTCPUCTHUK TATOBOIO M BCIIOMOI'aTCIIBHOT'O JSJCKTPOIIPUBOAA
TCIIJIOBO3Aa, TCXHHUYCCKOTI'O KOHTPOJIA 151 I/ICHLITaHI/IfI; OpraHu3aliiOHHO-
ynpaBHCquCKOﬁ ACATCIIbHOCTH,

YMmern:

OLICHUBATh MPOU3BOJICTBEHHBIE M HEMNPOW3BOJCTBEHHBIE 3aTpaTbl WU
pecypchl Ha HOPMAJIbHYIO KCILUTyaTaluIo, TEKYIIee TEXHUYECKOE 00CITyKUBaHUE
TSTOBOTO M  BCIIOMOTATEJBHOIO JJIEKTPONPHUBOAA M CHCTEM YIPABICHUS
AJICKTPONIPUBOJIOM, MEHEKMEHT YMpPaBICHUS TEXHUYECKUM OOCTy)XKHMBaHUEM
TSITOBOTO M  BCIIOMOTaTE€JIbHOTO JJIEKTPONPHUBOJA M CHUCTEM YIIPABIICHUSA
AJIEKTPONIPUBOIOM, TPEOOBAHUS K MATEPHAIBHO-TEXHHUYECKOMY OOECIICUCHUIO
NPEANPUATHS  JUISL  PEUICHUS  NPOU3BOJCTBEHHBIX  3aJa4;  IIPOEKTHO-
KOHCTPYKTOPCKOM JAEATEIBHOCTH;

Baanernb:

MeTOJaMU pa3pabOTKN TEXHUYECKUX TPeOOBaHMM, TEXHUUYECKUX 3aJaHUN U
TEXHUYECKUX YCIOBHI Ha MPOECKTHl MOJECPHU3ALIMH TATOBOI'O U BCIIOMOIaTEJIbHOTO
3JIEKTPONPHUBOJIa M CHUCTEM YIPABJICHUS AJICKTPONPUBOJOM, OpraHU3alUu U
00pabOTKM  pe3yJIbTaTOB  MCHBITAHUH  TATOBOTO W BCIIOMOTaTEIbLHOTO
3JIEKTPONPUBOJIA U CUCTEM YIIPABJIICHHUS DJCKTPOINPHUBOJOM C MCIIOIH30BAHUEM
CpPeACTB  aBTOMAaTU3allud W  MHOOPMALMOHHBIX  TEXHOJOTUM, HAy4YHO-
HCCJIEOBATEIILCKOH NeITEIILbHOCTH,

Baaners:

WBOJIa B TIPOIECCE IKCIUTyaTalliM C HCIOJIh30BAHHEM MaTeMaTHYEeCKOTO
anmapata Mathcad, mMonenupoBanus anrOpUTMOB PaOOTHl CHUCTEM YIPABIICHHUS
AJIEKTPONPUBOAOM ISl IPOrHO3UPOBAHMSI €70 pabOTOCIIOCOOHOCTH U 0OecTIeUeHUs
TpeOyeMbIX XapaKTepUCTHK; TOUCKA U TPOBEPKU HOBBIX TEXHUUECKHUX PEIICHUH 10
COBEpIIICHCTBOBAHUIO QJITOPUTMOB  YMPABJICHHS DJIEKTPONPUBOJAOM H  €T0
AJIeMEHTHOW 0a3bl; pa3pabOTKU IJIaHOB, MPOrpaMM M METOJMK MPOBEACHUS
MCCIIEZIOBaHM PabOThI TATOBOTO M BCIIOMOTATEILHOTO YJIEKTPOIIPUBO/IA U CUCTEM
yIpaBICHUS dJIEKTPOITPUBOIOM, aHAIHN3a UX PE3yIbTaTOB.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O01mas Tpy10eMKOCTh JUCIUIUIHMHBI (MOIYJIS).



OO6mast TPYJIOEMKOCTh AUCIUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3anuy 00pa3oBaTeIbHON MPOrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun y4eOHBIX 3aHSTHIA Beero| Cemectp
Nell
KonrakTHas paboTa Ipu npoBeleHUN yUeOHBIX 3aHATHI (BCEro): 48 48
B ToMm uncne:
3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THUIIA 32 32

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYaromMXcs C
MearoruIecKuMU pabOTHUKAMHK U (WJTH) JTUIIaMH, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTenpHON TpOorpaMMbl  HAa HWHBIX YCIOBHSAX, TP  IPOBEICHUU
MIPOMEXKYTOUHON aTTECTAIIMU COCTABIIsAET 96 akageMUUecKux yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JAUCITUIUIMHBI (MOIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaroIuXcs, a TakkKe B (hopme
KOHTaKTHOW PabOThl 00YyYaIOIMIUXCSl C MEAarormueCKUMU paOOTHUKaMU U (WIJIH)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIiii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOMN aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHITHA JEKIUOHHOT'O THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 SJICKTpOOGOpy,I(OBaHHe TCIIJIOBO3a C TATOBBIM IIPUBOAOM IMOCTOAHHOI'O TOKA.
SHCpFeTI/I‘ICCKHe OCIH TCIIJIOBO3a C TATOBBIMH ABUTAaTCIIAMU ITIOCTOSAHHOI'O TOKA.
Anr OPHUTMBI YIIPABJICHUA TATOBBIMHA JABUTATCIISIMU B 3JICKTPHUYCCKUX TIE€pCaavdax

MNEPEMCHHO-TIOCTOSAHHOT'O TOKaA. PaboTta tarosoro npuBOJa B TATOBOM X TOPMO3HOM

pexnMax

N3yuenue:
-OneKTpooOOpyI0BaHNE TEIUIOBO3a C TSATOBBIM IIPUBOIOM MOCTOSHHOTO TOKa. DHEPreTHUeCcKHe Lern

TCIIOBO3a C TAI'OBBIMHA JABUI'aTCIIIMH IIOCTOSIHHOI'O TOKaA.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

-AHFOpPITMLI YIIpaBJICHUSA TATOBBIMU ABUTATEISIMU B DJIEKTPUICCKUX NE€PEAadax NEPEMEHHO-TIOCTOSIHHOTO
TOKa

-Pa60Ty TATOBOI'O MPHUBOJA B TATOBOM PEIKUME

-Pa60Ty TATOBOI'O MPHUBOJA B TOPMO3HOM PECIKUME

D1eKTpo0OOPYAOBAaHKE TEIJIOBO3a C ACHHXPOHHBIM TATOBBIM ITPHUBOJIOM.
OHepreTu4ecKue Leny TEII0B03a C ACHHXPOHHBIMU TATOBBIMU JIBUTaTENIIMU U
MHBEPTOPOM TOKA U HAIIPSDKEHUSA. ACUHXPOHHBIN TATOBBINA JBUTATENb KaK
Tpexnapamerpuueckas cucrtema. U-u [1- oOpa3Hble XapaKTepUCTUKN aCHHXPOHHOTO
JBUTaTessl. 3aKOHBI yIpaBIeHUS aCHHXPOHHBIM TAroBbIM aurareneM M.I1. Kocrenko.
CucreMbl MOAYJIBHOTO U BEKTOPHOI'O YIIPABJIEHUSI aCHHXPOHHBIM TATOBBIM IIPUBOAOM

COBPEMEHHBIX TCIIJIOBO30B C MCITIOJIB30BAHUEM MHBEPTOPOB HAITPSKCHUA.

ACHHXPOHHBII TSATOBBIN IBUraTelb KakK Tpexmnapamerpuieckas cucrema. U-u [1- oOpasHbie
XapaKTEPUCTUKU ACUHXPOHHOIO JIBUTATELS.

3aKoHBI YIIpaBIeHUS aCUHXPOHHBIM TAT0BBIM ABurareneM M.II. Kocrenko.

CucTteMbl BEKTOPHOTO YNPABICHUS] aCHHXPOHHBIM TATOBBIM IPUBOJOM COBPEMEHHBIX TEIIIOBO30B C
UCIIONIb30BaHUEM HHBEPTOPOB HAIIPSKECHUSI. ACHHXPOHHBIN JIBUTaTENb KaK OOBEKT YIPaBICHHS

CucTteMbl BEKTOPHOTO YNPABIEHUS] aCHHXPOHHBIM TATOBBIM MIPHUBOJOM COBPEMEHHBIX TEIIIOBO30B C
UCTIOJIb30BAHUEM UHBEPTOPOB HaNpsKeHUs. MOMEHT aCHHXPOHHOT'O IBUTATENS

Cucrema ynpaBieHHs aCHHXPOHHBIM TSATOBBIM JBHTATENEM B SJHEPTETHYECKOH LIEMHU TEI0Bo3a. KoHTypEI
YIpaBJICHUs YaCTOTON U aMIUIUTYI0U (pa3HOTO HAIPSHKEHUsI ACHHXPOHHOTO TATroBOro ABuratess. Cucrema
TPaHCBEKTOPHOI'O YIIPABJICHUSI ACUHXPOHHBIM JIBUraTeJIEM

CucreMa ynpaBieHHUsI aCHHXPOHHBIM TATOBBIM JIBUT'aTelIeM B 3HEPIreTHYECKOH LeMu TernoBo3a. KoHTypsl
YIpaBJICHUs YaCTOTON U aMIUIUTYI0U (pa3HOTO HAIPSHKEHUsI ACHHXPOHHOTO TATroBOro aBuratess. Cucrema
BEKTOPHOT'O YIIPAaBICHMS aCUHXPOHHBIM JBHUraTesieM (CHcTeMa MPsIMOT0 YIIPABICHUS MOMEHTOM)

Cucrema ynpaBieHHs JJIEKTPUYECKON Mepenadeil IepeEMEHHOr0 TOKa

CucteMBI IIOOCHOTO YHPpaBJICHUA TATOBBIM ITPUBOAOM COBPEMCEHHBIX TCIIJIOBO30B C
SJICKTPUYCCKUMHU II€pEaadaMu IMEPEMEHHO-TIOCTOSIHHOI'O U IICPEMCHHOI'O TOKa AHFOpI/ITM
pa6OTBI CHUCTCMBI ITOOCHOI'O YIIPABJICHUS ACUHXPOHHBIMU TATOBBIMHA JIBUTATCIISIMUA.

Hcnonn3oBanue HWHBEPTOPOB B CUCTEME ITIOOCHOT'O YIIPABJICHU.

N3yuenue:

CHCTEMBI TOOCHOTO YITPABICHHS TATOBBIM IPHUBOIOM COBPEMEHHBIX TEIIOBO30B € JICKTPUUCCKIUMU
nepeaayamMu ePEMEHHO-ITOCTOSIHHOTO U TIEPEMEHHOTO TOKa

AJroput™ paboThl CHCTEMBI IOOCHOTO YIIPABJICHHUS aCHHXPOHHBIMH TATOBBIMU JIBUTATEIISIMU.
AnmnapaTHble CPeJICTB MUKPOITPOIIECCOPHON CHCTEMBI TIOOCHOTO PEryTUPOBAHHS

PaboTa MUKPOTPOILIECCOPHOH CHCTEMBI C TIOOCHBIM PETyJIHPOBAHUEM HA TEIJIOBO3E

0030p CHUCTEM TATOBOTO JEKTPONPHUBO/IA TOKOMOTHBOB

O06o006maromuii MaTepuan

Cuctemsl npeobpazoBaHUs IEPEMEHHOTO TOKA B SHEPTeTUYECKHX LIETIAX TEII0OBO3a
Hasnadyenue 1 uCobp30BaHNE ABTOHOMHBIX MHBEPTOPOB B YHEPI€TUYECKUX LETIAX.
Tpexda3ublii ”HBEPTOP HANPSKEHUS M XapaKTEPUCTHKH €TI0 BBIXOJHOTO HAMPSKEHUS.
AMIUTUTYTHBIN ¥ IIMPOTHO-UMITYJIbCHBINH CLIOCOOBI PETYJIMPOBAHUS BBIXOJHOTO
HaNpPsDKEHUS. HBEPTOpA HanpspkeHus. [ myOnHa Moaymsauuu. DIeKTPUYECKUE CXEMBI
nHBepTopoB Ha GTO-Trpucropax u IJBT-Tpan3zucropax

Nsyuenue:

CucrteMbl npeo6pa3OBaHI/m MEPEMEHHOI'0 TOKA B SHCPICTUYCCKUX LECTAX TCIUIOBO3a Haznauenwne u
HCIOJIb30BaHUC aBTOHOMHBIX HHBEPTOPOB B OHEPICTUICCKUX LICIIAX.

Tpexda3HbIii HHBEPTOP HAMPSDKEHHS U XapaKTEPUCTUKHU €TI0 BBIXOJHOTO HANPSHKEHUS. AMITIHTY IHBINA 1
IIMPOTHO-MMITYJIECHBIH CITOCOOBI peryTUPOBAHNS BEIXOIHOTO HAMPSDKEHUS HHBEPTOPA HATPSHKSHUS




4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/ HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cojep:KaHue
n/m

1 |HccnenoBanue Tpex($a3HOro CHHXPOHHOTO TeHepaTopa

Henp pabotsr: MccnenoBanue pabodrnx CBOMCTB TpeX(Pa3HOrO CHHXPOHHOTO TeHepaTopa.
IIporpamma paboTsI

1. 3y4nTs cXeMy I CHATHSA XapaKTEPUCTHK CHHXPOHHOTO T€HEPaTopa.
2. CHATB XapaKTEPHUCTHKY XOJIOCTOTO X0Jla FeHepaTopa.

3. CHATB XapaKTEPUCTHKY TpeX(]a3HOro KOPOTKOTO 3aMBIKaHHs TEHEPATOPA.
4. CHATb BHELIHIOK XapaKTepPUCTHKY T'eHepaTopa.

5. CHATP peryanpoBOYHYIO XapaKTEPUCTUKY TeHepaTopa.

6. CHATH Harpy304YHYIO XapaKTEPUCTHKY.

6. OnpenenuTb CHHXpOHHOE HHAYKTUBHOE comnpoTuBieHue CI .

7. CocTaBUTh OTUET IO TIPOACTaHHON paboTe.

[NoscHenust k pabote

B nanHoit m1abopaTopHOi paboTe HCIONIB3YIOTCS CIEAYIOIINE MOIYIIH:

— Moxnyib mutanus cregaa (MIIC);

— Moxyib nutanus (MII);

— MoayJb aBToTpancpopmaropa (JIATP);

— MoIyib 106aBo4HbIX conpotuBieHuit Nel (M/IC1);

— MoIyib u3MeputensHeiit (MHN);

— cuioBoit Monyns (CM);

— MOJIYJb TUpUCTOpHOTO TIpeodpaszoBarerns (TII);

— MOJIyJb BBoa/BeiBoga (MBB).

2 |HccnemoBaHue XapaKTePUCTUK aCHHXPOHHOTO JIBUTATENS B puiioxkeHnn Simulink

1. BolnosHUTE MOJENUPOBaHUS pexxuMa Imycka A/l B [uana3oHe u3aMeHeHus BHelHero MmomenTa: 2500 xH,
2000xH, 1500 xH, 1000xH, -1000xH, -1500xH, -2000xH, -2500kH.

ITpu aTOoM pukcupoBaTh:

1. AMIIIUTY 1y ¥ 9acTOTy HAIPSHKEHHUS UCTOUHHUKA

2. Cxonpxenue poropa AJ]

3. Moment AJ]

4. YcTaHOBHBUIYIOCS YaCTOTY BpalleHUsI poTopa

5. Bpewms perynupoBanus

6. IlepeperynupoBanie MOMEHTa U YacTOTHI BPAIICHHUS! pOTOpa

2. lMocTpouts:

- CTaTHYECKHE XapaKTePUCTHKH N3MEHEHHNS YaCTOTHI BPAIICHHSI pOTOPa B 3aBUCUMOCTH OT 3HAUCHHUS
BHEIITHETO MOMEHTA MPH Pa3JINYHBIX 3HAUCHUSIX HANPSDKEHUS MUTaHUS;

- CTaTMYECKHE XapaKTePUCTUKH NU3MEHEHHUS YaCTOTHI BPAIIEHUS pOTOpa B 3aBUCHMOCTH OT 3HAYCHHUS
BHEIITHETO MOMEHTA MPH Pa3JINYHBIX 3HAUYCHHSX YaCTOTHI HAIIPSDKCHHS;

- CTaTHYECKHE XapaKTePUCTUKH N3MEHEHHUS YaCTOTHI BPAIIEHUS pOTOPA B 3aBHCUMOCTH OT 3HAUCHHS
BHEIITHEr0 MOMEHTA NIPH Pa3INYHBIX 3HAUYEHMS YUCIIa Map MOJOCOB;

- CTaTUYECKHE XapaKTEePUCTUKHU U3MEHEHUS CKOJIbKEHHsI POTOPA B 3aBUCUMOCTH OT 3HaYEHHUSI BHELITHETO
MOMEHTa ITPU Pa3JINYHbIX 3HAUCHUSIX HANPSOKEHHUS MTUTAHUS;

- CTaTUYECKHE XapaKTEePUCTUKH U3MEHEHUS CKOJIbKEHUSI pOTOPA B 3aBHCUMOCTHU OT 3HAYEHHS BHEIIHETO
MOMEHTa ITPU Pa3IMYHBIX 3HAUCHUSIX YACTOTHI HANIPSKCHUS;

- CTaTUYECKHE XapaKTEePUCTUKHU U3MEHEHUS CKOJIbKEHHsI POTOPA B 3aBUCUMOCTH OT 3HaYEHHUSI BHELITHETO
MOMEHTA IIPU Pa3JINYHBIX 3HAUCHHUS YUCIIA Map MOJIOCOB;

- CTaTHYECKHE XapaKTePUCTUKH U3MEHEHUS BPEMEHH PETYIMPOBAHUS B 3aBHCUMOCTH OT 3HAYCHHUS

BHCUIHETO MOMCHTA,




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE COAEpKAHHUE

- CTATUYECKHUE XapaKTEPUCTUKN USMECHEHUS NIEPEPETYITNPOBAHNUAB 3aBUCUMOCTHU OT 3HAYCHMNA BHEIITHETO
MOMCHTA,

3 I/ICCJ'IC,I[OBaHI/IC TOPMO3HBIX PEXKUMOB pa6OTI)I JABUTATEIIA IIOCTOIHHOI'O TOKa
Ienp paboThr
HccnenoBanue XxapakTepUCTHK JBUIaTelIsl IIOCTOSIHHOTO TOKA HE3aBUCHMOTO BO30YKICHHUS B TOPMO3HBIX
pexIMax
IIporpamma paGoTsI
1. CobOpath cxemy AJIsl CHATHS XapaKTePUCTHK TOPMO3HBIX peskumon [II1T.
2. CHATB XapaKTEPUCTHKY IIPU PEKYNEPATUBHOM TOPMOKCHHUH.
3. CHATh HECKOJIBKO XapaKTEPUCTUK TOPMOKEHHS MPOTHBOBKIIOUCHUEM.
4. CHaTh CXeMy JUIsl HCclleIoBaHMs AuHaMu4ueckoro ropmosxkenus JI1T.
5. IIpoBectu 00pabOTKY SKCHEPHUMEHTAIBHBIX IAHHBIX, COCTABUTh OTYET M CHENIaTh 3aKII0YeHHe 0 padoTe.
Iosicuenus k padote
B naboparopHoii paboTe HCHOIB3YIOTCS CICAYIOIINE MOYIIHU:
? moxynb nutanus crenaa (MIIC);
? moxynp mutanus (MII);
? Moxynb no6aBouHBIX conporuBieHnit Nel (MAC1);
? cunoBoit Moxyns (CM);
? Moxynb THpUCTOpHOTO TipeodpaszoBarens (TII);
? Mmoxynb peobpaszoBatens gacToTsl (I14);
? Moy BBoza/BeiBoga (MBB).
[Tepen npoBeneHneM 1ab0paTOpHON pabOTH HEOOXOIUMO ITPUBECTH MOJYJIb B HCXOIHOE COCTOSIHHE!
? mepexmoyatens SA1 moayns MJIC1 ycTaHOBUTH B MOJOXKEHHE «?7%;
? kHonky «Cetb» moayna TII, nepexmouatenu SA4, SA6 nepeBecTH B HIDKHEE MOJIOKEHHUE,
nepekiodaTesab SA3 nepeBecTy B MojokeHHe «Pyd», yCcTaHOBHUTH peKUM peryiupoBanus ckopoct TTI
(ITpunosxxenue b);
? nepexmoyatenb SA1 monyis ITH nepeBectu B cpegHee nonoxeHue, SAl- B HIKHUE TIOJIOKEHUE,
noreHuuomerp RP1 ycraHOBUTH B KpaliHee MOJI0KEHUE NPOTUB YACOBOM CTPEIIKH.
4 I/ICCJ'IGI[OBaHI/IG QJICKTPOABUTATCIIA MOCTOAHHOI'O TOKa HE3aBUCUMOT'O BO36Y)KI[€HI/I$I

Hexp paboTer

HccrnenoBanue XxapakTepUCTHK ABUIATENs TOCTOSHHOTO TOKA HE3aBUCHMOTO BO30Y KACHHsI, IOCTPOCHHUE
IHEPreTUUECKHUX JHarpaMM 3JIeKTPOIBUTaTels.

ITporpamma paGoTsI

1. M3yuuTh cxeMy Ui SKCIEPHUMEHTAIEHOTO UCCIIeIOBAHUS AIIEKTPOIBUTATENS TOCTOSHHOTO TOKA
He3aBucuMoro Bo30yxaenus ([I1T), coctas n Ha3HaYeHNE MOIYIIEH, UCTIONB3YEMBIX B padoTe.

2. CoOpatb cxemy aiis 3kcriepuMeHTaabHoro uccnenoBanus [I1T. IIposectu mpoOHOE BKIIIOUCHHE.
3. CHATB €CTECTBEHHYIO MEXaHHUECKYIO M SJIEKTPOMEXaHNIECKYIO XapaKTePUCTHKY .

4. IIpoBecTn 06pabOTKY AKCIICPUMEHTAIBHBIX JJAHHBIX, COCTABUTh OTYET U CAENATh 3aKIIOUCHUE 10
pabore.

TTosicaenust x pabote

B naGoparopHoii paboTe UCTIONB3YETCS CASAYIONIUE MOTYJIIH:

? momynp nutanus creaaa (MIIC);

? monysp nutanus (MID);

? Moxynb no6aBouHbIX conporuBieHnit Nel (MC1);

? cuitoBoit Mmoayis (CM);

? Moy npeobpasoBarens yactotsl (IT4)

? Moy BBoza/BeiBoa (MBB).

[IpakTueckue 3aHsaTHS




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

1 |MexaHuka 31€KTponpuBoJa

Onpe)leneHI/[e MOMCHTA UHEPUHHU CUCTEMBI JJICKTPONIPHUBOAA, KWHEMATUYCCKAsd CXEMa KOTOPOIro, COCTOUT
U3 3JeKTpoABUraTeNs 1, MydThl cletuIeHus 2, MOHWKAIOIEero peaykropa 3, 6apadana 4 ¥ NpUBOAHOTO
MeXaHu3Ma (Harpy3kH), COBEpIIAIOIIEro NOCTyNaTeIbHOE IBUKEHUE.

2 |MexaHnuYecKHe XapaKTePUCTUKH JIEKTPONPUBOIA
N3yuenne MexaHMUECKHON XapaKTEPUCTUKHU JIEKTPOIIPUBOAA

3 |YmpasieHue 3JIeKTPONPUBOIOM C MTOMOIIBI0 KOHTAKTOPOB
Wzyuenne knaccuduKaniy 3J€KTPOIPUBOIOB U LEJIEH yIPABICHUS SJICKTPOIIPUBOIOM C TIOMOIIBIO
KOHTaKTOpPOB

4 |MarHuTHbIC YCUIUTEIN

N3yuenue:

-0011Me CBEAECHUSI MarHUTHBIX YCHITUTENEH
-yIpaBIIsIEeMbIi IpOCCENb

5 |ApoccenbHble MArHUTHBIE YCUIIUTEIN
PaccMOTpHM COBMECTHYIO pabOTy yIpaBIIIeMOT0 IPOCCEIIs U Harpy3KH, BKIIOYEHHOU ITOCIIEIOBATEIBHO C
ero pabodeit 0OMOTKOM.

6 MarauTtHsie YCUIIUTEIIN C ITOJIOKUTCIIbHBIMU O6paTHBIMI/I CBA3AMU
PaccmoTrpum Hanbosee cynecTBEeHHBIH crioco00ii noBbilIeHus koddduunenTta ycuwienuss MY sBisiercs
BBEICHHUE TOJIOKUTENBHBIX CBA3EH M0 TOKY MJIM HaNpsHKEHUIo Bbixona MY.

7 PaGoTa MarHuTHOTO YCUIIATECIIA B PCIKUMC (I)aBOC,Z[BI/IFaIOH_[eFO YCTpOﬁCTBa

Jist Toro, 4ToOBI MOYYIHTH MpeAcTaBieHne 0 pabote MY B pexxnMe (pa3ocaIBUTarONIEro YCTPOHCTBa
HE0OX0ANMO paccMOTPETh AMHAMUYECKHE TPOLECCH, IIPOUCXOAAIINE B €r0 0OMOTKaxX M OJJHOM
CEepACYHUKE POCCENS IIPU IepeMarHMYMBaHIH TOKOM paboueil 0OMOTKH.

8 |KoadhdumenTs ycuneHnss MAarHuTHOTO YCHIIATENS
W3y4enue u paccyeTsl:

K03((ULNEHTOB YCUIICHHSI HANPSHKEHHS

KO3 UIMEHTOB YCUIICHHUST MOIIHOCTH

Koaddunuenror ycuienust toka MY

4.3. CamocrosiTenbHas padboTa 00y4darOIMuXCs.

/ Bun camocrositensHO# paboThI
n/n

Brinonnenune kypcoBoii paboThl

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTallnuu

[ToaroroBka k 1abopatopHbIM paboTam

Brmonnenue KYpCOBOI'O ITPOCKTA.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

O O | WO N -

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. [IpumepHbIi IEpEeUEHb TEM KYPCOBBIX MPOEKTOB
“Pacuer TATrOBOM XapaKTEPUCTUKU TEIUIOBO3a C ACUHXPOHHBIM TSITOBBIM
MpUuBOAOM”



5. Ilepedenr wu3maHuii, KOTOPHIE PEKOMEHIAYETCS HCIOIb30BaTh IIPU
OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

rJ[\/ri bubnmorpaduueckoe onvucanue Mecro nocryna
1 PexxumMbl paboThI TATOBOTO HTB (yu.6); HTB (§6.); HTB (u3.2)
3JIEKTPOOOOPYAO0BaHUS TEIIOBO30B B Mepeiade
nepeMeHHo-noctositHHoro Toka E.}O. JloruHoBa,
M.A. Slukos; MUUT. Kad. "JlokoMOTUBEI U
JIOKOMOTHBHOE XO03sKUCTBO" OHOTOMHOE
m3ganue MUNT | 2002
2 Pacuer cucrem yrpaBieHuUs 3IEKTPUIECKUM HTB (¢$6.)

MoABMKHBEIM cocTaBoM A.B. ITmakc, A.C.
Masnes; JIMWXT. Kad. Dnekrpudeckas Tsara
Onuoromuoe m3ganue JIMMKT , 1986

3 | MUKpOIIPOLIECCOPHBIC CUCTEMBI HTB (yu.3); HTB ($6.); HTB (u3.2)
ABTOMATHUYECKOTO PETYIUPOBAHUS

aJIeKTporepeaaun TerioBo3oB A.B. ['puienko,
B.B. I'paues, C.1. Kum u np.; Pen. A.B.
I'pumienko; [lox Pea. A.B. I'pumienko
OxnotomHOe n3nanue Mapupyt , 2004

4 | BexTopHOe ynpaBieHHE aCHHXPOHHBIMU www.ets.ifmo.ru/posobiel/vect_up.htm3
nBurarexaMu Y coiblieB A.A. OTHOTOMHOE crp.1-43
uznanue CII16.: TUTMO (TY), , 2002

5 | BexktopHoe ynpaBieHue 31eKTpOIPUBOJAMHI https://lib-bkm.ru/load/65-1-0-3098

nepeMeHHoro Toka Bunorpanos U.b. YuebHoe
nocooue OYBIIO «lBanoBCcKHit
rOCy/IapCTBEHHBIN YHEPTeTUUECKUN YHUBEPCUTET
nmenn B.U. Jlennna» - Banoso, , 2008

6 Meronuueckue yka3aHus K BBIIIOJHEHUIO http://do-ittsu.miit.ru/
KypcoBoro npoekra Jlorunona E.}O. YueGHo-

METOJHUYCCKOC U3JaHUC

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE€ MOTYT HCIOJIb30BAThCS IPHU
OCBOEHUU JUCUUILIAHBI (MOAYJIA).

Nudopmarmonnsiii  mopranm  Hayunas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUICKIIUS u(ppoBHIX 00pa3oBaTEIbHBIX pecypcoB
(http://window.edu.ru);

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



7. IlepedyeHb  JHIIEH3MOHHOTO W  CBOOOJHO  PacHpPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECIeYeHHs, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

CneunanusupoBanHas nporpamma Mathcad,
CrneunanusupoBanHas nporpamma Microsoft Excel

8. Omnmcanne MaTepuaabHO-TEXHUYECKOW 0a3pl, HEOoOXOmMUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo IUCIHUILTMHE (MOIYJIIO).

NelUaIu3UpPOBAHHBIN CTEHJ JUIsl TPOBeNeHHs J1abOpaTOpHBIX paboT o
HaIIPaBIICHUIO “DIJIEKTPUYECKHE MallnHbl U 3aekrponpuBon” — OOO HIII
“Yurex-IIpodpu”, UensOunck.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

Kypcosoii mpoekt B 11 cemectpe.
DOx3ameH B 11 cemecTtpe.

10. OueHouHbIE MATEPHUAIIBI.

OI.[GHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMG)KYTO‘-IHOﬁ

aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTOpBI:

npodeccop, mpodeccop, A.H. kKadeapbl
«DIEKTPOIOe3/1a M TOKOMOTHUBBI»

CoracoBaHo:

3aBeayrommii kadeapon dulJl

[Ipencenarens yueOHO-METOIUUECKOM
KOMHUCCHU

E.1O. Jlorunosa

O.E. [IynoBukoB

H.A. AunpusiHoBa



