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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Hensamu ocBoeHusi y4eOHOW MMCIUIUIMHBI «TSATOBBIM AIEKTPONPHUBOA U
CHUCTEMBI YIIPABJIECHUS JIOKOMOTHUBOBY SIBJIIIOTCSI OCBOCHUSI IPUHIIUATIOB ICUCTBUS U
KOHCTPYKTHUBHOTO HCIIOJHEHUS 3JICKTPONPUBOAOB MOCTOSSHHOTO M MEPEMEHHOTO
TOKA; NPUHLMUIIOB IOCTPOCHHS M pacuera >ICKTPONPUBOJIOB, METOJOB €T0
YIIPABJICHUS U UCIOJIb30BAHUS B YIHEPIETUUECKUX W BCIIOMOTaTEIbHBIX CHCTEMAX
COBPEMEHHBIX W TMEPCHEKTUBHBIX JIOKOMOTHBOB, MPAaBWI JSKCIUTyaTalldd W
00CITy’KUBaHUSI AJIEKTPOINPHUBOJIOB JIOKOMOTHUBOB, METOJIOB HACTPOMKHU €ro
XapaKTEPUCTUK U XapaKTEPUCTUK €r0 CUCTEM YIIPABJICHUS.

OCHOBHOM  IIeNbI0  HM3y4YEHUsA  Y4eOHOW  JUCHUIUIUHBI  «TSArOoBBIN
AICKTPONIPUBO M CHCTEMBI YIIPABJICHUS JIOKOMOTHBOBY SABIIICTCS (DOPMUPOBAHHE
y o0ydJaromerocsi KOMIETSHIIUHA B 00J1aCTH aIrOPUTMOB Pa0OThI, MOACPHU3AINHN U
00CITy’KUBaHUSI TATOBOIO W BCIOMOTATEIbHOTO AJIEKTPONPHUBOJA TEIJIOBO3OB,
HEOOXOIUMBIX npu AKCILTyaTalluH, TEXHUYECKOM 00CITyKUBaHUH,
MPOEKTUPOBAHUH, MPOU3BOJICTBE, HCIBITAHUAX, MOJEPHU3ALUN ABTOHOMHOIO
TATOBOT'O TMOJABMYKHOT'O COCTaBa, a TaKXe MPHU pa3pabOTKEe METOIOB MOBBIIICHUS
AKCIUTyaTallMOHHBIX U PEMOHTHBIX XapaKTEPUCTUK (SIKOHOMUYHOCTH, HaJIEKHOCTH,
JIOJITOBEYHOCTH) TSTOBOTO TMOJBHXKHOTO COCTaBa JUIsl CIEAYIOLIUX BHUIOB
JICITEIbHOCTH: MPOU3BOACTBEHHO-TEXHOJOTNUECKOM; OpPraHU3aIMOHHO-
YIIPaBJIEHYECKOM; MPOEKTHO-KOHCTPYKTOPCKOM; HAYUYHO-HCCIEA0BATEIIBCKOM.

2. [Inanupyemsble pe3ysibTaTbl O0y4EeHHUs 110 AUCIHUIUIMHE (MOAYJIIO).

[Tepeuerr GopMHUpyEeMBIX PE3ylabTaTOB OCBOCHHS  0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHIINI) B Pe3yJIbTaTe 00yUeHUs M0 TUCIHUILTAHE (MOIYIIIO):

IIK-9 - NMeer HaBBIK BBINOJHATH OOOCHOBAHHME MapaMeTPOB KOHCTPYKIUU
KOHCTPYKIIMH ¥ CUCTEM TATOBOI'O MOJBUKHOIO COCTaBA.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

Baanern:

METOJaMHU BBITIOJHEHUs] HAYYHBIX HMCCJIEAOBAaHWUU B 00JacTH pa3pabOTKH,
MOJICPHM3ALIMU U TTPOU3BOACTBA TSATOBOTO U BCIIOMOIaTEIbHOTO AJIEKTPONPUBOIA
U CHUCTEM YIpPaBJICHHUS 3JICKTPOIPHUBOIOM; MOJCIMPOBAHUS PEKUMOB PabOTHI
TSITOBOIO M BCIIOMOTATEIBHOTO JJIEKTPONPHUBOAA B IMPOIECCE DKCIUTyaTallMUd C
WCIIOJIb30BAaHUEM MaTeMaTH4YecKoro amnmapara Mathcad,

3HATH:



MeTtonbl MCMOJMB30BAHUS THUIIOBBIX METOJOB pacuéra 3JIEKTPONPUBOAA U
CHUCTEM yIPaBIICHUS TEIJIOBO30B, AHAIM3a B3aUMOJICMCTBUSL CUCTEM YIIPABJICHUS C
TSATOBBIM M BCIHOMOTAaTEIbHBIM JJIEKTPONPUBOJOM, OIPEACICHUS OCHOBHBIX
HEHUCIIPABHOCTEH TSATOBOTO M BCIIOMOTAaTENIbHOTO J3JIEKTPOIPUMBOJAA TEIJIOBO3A;
HACTPOWKHU XapaKTEPUCTUK TATOBOIO M BCIIOMOIaTEJIbHOTO JJIEKTPOIPUBOIA
TEIUIOBO3a, TEXHUYECKOI0 KOHTPOJISI W  MUCHBITAHWUM; OpPraHU3alMOHHO-
YIIPaBJIEHYECKOMN AEATEIBHOCTH;

YMmerh:

OIICHUBATh MPOW3ZBOACTBEHHBIE W HEMPOU3BOJICTBEHHBIE 3aTpaThl WIIHU
pecypchl Ha HOPMAJIBHYIO KCILUTyaTalllio, TEKyIee TEXHUYECKOe 00CITyKUBaHUE
TATOBOTO M BCIIOMOTATEJIbHOTO JJICKTPONPHUBOAA W CHUCTEM YIIPABIICHUS
AIEKTPONIPUBOJOM, MEHEDKMEHT YIMPABJICHUS TEXHUUYECKUM OOCTyXMBAaHUEM
TSATOBOTO M BCIIOMOTATEJIbHOTO JJIEKTPONPHUBOJA M CHUCTEM YyIpaBIICHUS
AICKTPONIPUBOAOM, TPEOOBAaHHUS K MATEPHAIBHO-TEXHHUUECKOMY OOCCICUCHHUIO
OpeAnpusiTAsS  JUisl  pEelIeHUus  MPOU3BOJICTBEHHBIX  3a/ady;  MPOEKTHO-
KOHCTPYKTOPCKOM JI€SITENbHOCTH;

Baaaern:

MeToJaMU pa3pabOTKH TEXHUYECKUX TPEOOBaHMM, TEXHUYECKUX 3aJaHUN U
TEXHUYECKUX YCJIOBUM HA TPOEKTHI MOJICPHU3ALINU TATOBOTO U BCIIOMOTaTEIIbHOTO
AJEKTPONPUBOJA M CHUCTEM YIIPABICHUSA 3JJIEKTPONPUBOAOM, OpPTraHU3ALUUHA U
0o0pabOTKH  pe3yNbTaTOB  HCHOBITAHUN  TATOBOTO W BCIIOMOTaTEIbHOIO
AJEKTPONPUBOJA U CHUCTEM YIPABICHUSA SJICKTPONPUBOJOM C HMCIOIB30BAHUEM
CpPEACTB  aBTOMATHM3alMud W  HMHGOPMAIMOHHBIX  TEXHOJOTHUW;,  Hay4YHO-
HCCJICIOBATEIILCKOM JIEITSIILHOCTH,

Baaners:

UBOJa B TMpOIECCE ODKCIUIyaTalldd C MCIOJIb30BAHMEM MAaTEMaTHUYeCKOTO
anmapara Mathcad, mMonenupoBaHus anrOpUTMOB PaOOTHI CHUCTEM YIPABIICHHUS
AIIEKTPOIIPUBOIOM JIJIsl IPOTHO3UPOBAHUS €T0 PAOOTOCTIOCOOHOCTH M 00€CTICUCHUS
TpeOyeMbIX XapaKTepUCTHK; TOMCKA F TPOBEPKH HOBBIX TEXHUYECKHUX PEIICHUH 1O
COBEPIIICHCTBOBAHHUIO AJITOPUTMOB  YIIPABJICHUS DJECKTPONPHBOIOM H  €ro
DJIEeMEHTHOW 0a3bl; pa3paboTKW IJIaHOB, MPOTPaMM W METOAUK TPOBEICHHSI
UCCIICIOBAHMA PaOOTHI TATOBOTO U BCIIOMOTATEIILHOTO AJIEKTPONIPUBO/IA U CUCTEM
YIPABJICHUSI DJIEKTPOIIPUBOJIOM, AaHAIIN3A X PE3YJIHTATOB.

3. O0beM TUCHUIUTMHBI (MOJTYIIS).

3.1. O6mas Tpy10eMKOCTh JUCHUIUIUHBI (MOIYJIS).



OO6masi TPyIOEMKOCTh AUCHUIUIMHBL (MoOayJisi) coctaBiser 4 3.e. (144
akaJeMHUYECKHUX Jaca(oB).

3.2. OObem pgucuuIiiHBI (MOayns) B ¢GopMe KOHTAKTHOM pabOThI
oOyvaromuxcst C  IeJarorMuecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaan3aiud 00pa3oBaTEIbHON MPOTPAMMBbI HA MHBIX yCIIOBHUSX,
IIPH TTPOBEJICHUH YICOHBIX 3aHATHI:

KommgectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 32 32
3aHsATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM IUCIUIIIUHBI (MOIyJNs) B (opmMe caMOCTOSITENIbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaroImMXcs ¢
MearornaecKuMu pabOTHUKAMHU | (WJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTA3aIiu
oOpa3oBaTeabHON TPOrpaMMbl HAa HWHBIX YCIOBHUSAX, TP  IPOBEIACHHUH
IPOMEXKYTOUHOM aTTecTanuu cocTaBisieT 80 akageMHIecKux Jaca (OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATFHOMY Y4EOHOMY TIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITETbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM pabOThl 00ydaroIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JULAMU, TPUBJIEKAEMBbIMH K peaiu3allii 00pa30oBaTEIbHOW MPOrpaMMbl HA HHBIX
YCIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTALIUU.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

/ TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE
/1

1 3J'IeKTp0060py,I[OBaHI/IC TCIIJIOBO3a C TATOBBIM IIPUBOJOM ITOCTOSIHHOT'O TOKA.
BHGPFCTI/I‘-IGCKI/IC OCIIU TCIJIOBO3a C TATOBBIMU ABUTaTCIIAMU IIOCTOAHHOI'O TOKA.
AHFOpHTMBI YHOpaBJICHUA TATOBBIMU JIBUTATCIIAMU B QJICKTPUYCCKUX IEpCaavdax
MNEPEMEHHO-TIOCTOAHHOI'O TOKA. Pabora TssroBoro MMpuBOJAa B TATOBOM U TOPMO3HOM
pexmuMax

Nzyuenue:

-OneKTpooOOPyIOBaHNUE TEIUIOBO3a C TSATOBBIM IIPHBOIOM IIOCTOSIHHOTO TOKA. DHEPreTHUECKHE IIETTH
TEIUIOBO3a C TSATOBBIMH JBUTATENSIMU IIOCTOSIHHOT'O TOKA.

'AHFOpI/ITMI)I YHpaBJICHUS TATOBBIMU ABUTATCIISIMHA B JICKTPUUCCKUX ME€PpEAavdax NCPEMCHHO-TIOCTOAHHOT'O




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

TOKa
-PaGoTy TsiroBOTO NMPHBOJA B TATOBOM PEXUME
-PaGoTy TsiroBoro nprBoaa B TOPMO3HOM PEXUME

D1eKTpooOopyI0BaHHUE TEIJIOBO3a C ACHHXPOHHBIM TSATOBBIM IPUBOIOM.
OHepreTudyecKue Leny TEII0B03a C ACHHXPOHHBIMU TATOBBIMU JIBUTATENSIMU U
MHBEPTOPOM TOKA U HAIIPSDKEHUS. ACUHXPOHHBIHN TATOBBIN JBUTATENb KaK
Tpexmnapamerpuueckas cucrema. U-u [1- oOpa3Hble XapaKTepUCTUKU aCHHXPOHHOTO
JBUTATENs. 3aKOHBI YIPaBIE€HUS aCHHXPOHHBIM TAroBbIM aurarenem M.I1. Kocrenko.
CucremMpl MOLYJIBHOTO M BEKTOPHOT'O YIIPABJICHUS ACUHXPOHHBIM TATOBBIM IIPUBOJIOM

COBPEMECHHBIX TCIIJIOBO30B C MCIIOJIB30BAHUEM HHBEPTOPOB HAIIPAKCHUSA.

ACHHXpOHHBIH TATOBBIN ABUTATENh Kak TpexmapaMeTpudeckas cucrema. U-u [1- oOpasHbie
XapaKTepUCTUKHU aCUHXPOHHOTO JBUTaTeIs.

3aKoHBI yNpaBlIeHHs] aCHHXPOHHBIM TAroBbIM Asuratenem M.II. Kocrenko.

CucTteMbl BEeKTOPHOTO YIIPABIECHUS] ACHHXPOHHBIM TATOBBIM IIPUBOJOM COBPEMEHHBIX TEIJIOBO30B C
UCIIOJIb30BaHNEM HHBEPTOPOB HAIPSDKEHUS. ACHHXPOHHBIH JIBUTATENh KaK 0OBEKT YIIPaBICHUS

CucTeMbl BEeKTOPHOTO YIPaBIECHUS] ACHHXPOHHBIM TATOBBIM ITPUBOJOM COBPEMEHHBIX TEIJIOBO30B C
UCTIONIb30BaHNEM MHBEPTOPOB HANpPsUKEHMSI. MOMEHT aCHHXPOHHOT'O JBUTATENs

Cuctema ynpaBJieHUs] aCHHXPOHHBIM TSATOBBIM JIBUTATENIEM B SHEPTEeTHUIECKON IIeTH TemoBo3a. KoHTyps!
YIpaBJICHUS YaCTOTON M aMIUIUTYAOH (h)a3HOTO HANPsDKEHMST aCHHXPOHHOTO TATOBOTO ABHrarensi. Cucrema
TPAHCBEKTOPHOTO YIIPABIEHHS ACHHXPOHHBIM JBUTATEIIEM

Cucrema ynpaBiieHHs] aCHHXPOHHBIM TATOBBIM JBUraTeNeM B YHEPT€TUUECKON 1enH TemnnoBo3a. KoHTypbl
YIpaBJICHUS YaCTOTOW M aMIUIUTYAOH (pa3HOTO HANPsDKEHMsI aCHHXPOHHOTO TATOBOro JaBurarens. CucreMa
BEKTOPHOTO YNIPaBJIECHHsI aCHHXPOHHBIM JIBUTaTeNIeM (CUCTeMA MPSIMOTO YIIPABICHUS MOMEHTOM)

Cucrema ynpaBiieHHs 3IeKTPHUECKON Tiepeiadell IepeMEHHOTO TOKa

CucrteMbl IT0OOCHOTO YHOPpaBJICHUA TATOBBIM ITPUBOAOM COBPEMCHHBIX TCIIJIOBO30B C
SJICKTPUYCCKUMU NTEpEaadaM IIEPEMEHHO-TIOCTOSIHHOI'O U ICPEMCHHOI'O TOKa AJ'IFOpI/ITM
pa60TBI CHUCTEMBI ITOOCHOT'O YITPABJIICHUA ACUHXPOHHBIMHA TATOBBIMU JIBUTATCISAMU.

Hcnons3oBanne HHBCPTOPOB B CUCTCMEC ITIOOCHOT'O YIIPABJICHHA.

N3zyuenue:

CucTeMbl IIOOCHOTO YITPABJIEHHS TATOBBIM IPHUBOIOM COBPEMEHHBIX TEIIIOBO30B C 3JIEKTPUYECKUMU
nepefayaMy epeMEeHHO-TIOCTOSIHHOTO ¥ IEPEMEHHOT0 TOKa

AJNTopHuTM pabOTHI CUCTEMBI TOOCHOTO YIPABJICHHUS aCHHXPOHHBIMH TSATOBBIMH JIBUTATEIISIMH.
AnmnapaTHble CPeICTB MUKPOIIPOIIECCOPHON CUCTEMBI TIOOCHOT'O PEryJIMPOBaHHS

PaboTa MUKPONPOLIECCOPHOI CHCTEMBI C TIOOCHBIM PETyJIHMPOBAHUEM Ha TEIJIOBO3E

0O030p cHCTEM TATOBOTO IEKTPOIPUBOIA IOKOMOTHBOB

O6o06maromuii MaTepuan

CucteMsl mpeobpa3zoBaHus IEPEMEHHOTO TOKa B SHEPIeTUYECKUX LIEMAX TEIIOBO3a
HazHaueHue 1 NCrosib30BaHNEe aBTOHOMHBIX MHBEPTOPOB B DHEPIE€THUECKUX LIETIAX.
Tpexda3Hblit HHBEPTOP HANPSKECHUS U XapaKTEPUCTHUKHU €T0 BBIXOHOTO HAMPSHKECHUS.
AMIUTATYTHBIN ¥ ITUPOTHO-UMITYJIBCHBIH CIIOCOOBI PETYJIUPOBAHUS BBIXOHOTO
HaINPSHKCHUST THBEPTOPA HANPsDKeHUS. | TyOrHa MOIYIISIIAA. DIEKTPHUECKUE CXEMBI
unBeptopoB Ha GTO-tupucropax u IJBT-Tpan3zucropax

Nzyuenue:

CucreMsl mpeodpa3oBaHMs IEPEMEHHOTO TOKA B YHEPTETHUECKUX IIeTIX TeIuioBo3a Haznauenne u
HCII0JIb30BAHHUE aBTOHOMHBIX NUHBEPTOPOB B SHEPTCTHUICCKUX LICTIAX.

Tpex¢a3Hblii THBEPTOP HANPSHKEHHS M XaPAKTEPUCTUKH €T0 BHIXOJHOTO HANPSDKEHUS. AMIUIUTYAHBIA 1
HIMPOTHO-UMITYJIbCHBIN CIIOCOOBI PETYJIMPOBAHMUS BEIXOJHOT'O HANPSKEHUSI HHBEPTOPA HAPSDKEHUS




4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaumeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe cofiepKaHue

HccnenoBanue Tpex(a3zHOro CMHHXpOHHOTO TeHEpaTopa

Hemns pabotsr: MccnenoBanne pabodnx CBOHCTB TpeXx(pa3sHOro CHHXPOHHOTO TeHepaTopa.
[Iporpamma paboTHI

. M3yunts cxeMy IUIs CHATHA XapaKTEPHCTHK CHHXPOHHOT'O TeHepaTopa.

. CHATD XapaKTepHCTHKY XOJIOCTOrO X0J1a TeHepaTopa.

. CHATD XapaKTepHCTUKY TPEX(Pa3HOT0 KOPOTKOTO 3aMBIKaHUsI TeHepaTopa.

. CHATD BHEUIHIOIO XapaKTEPUCTHKY TeHepaTopa.

. CHATD perynMpoBOYHYIO XapaKTEPUCTHKY FeHepaTopa.

. CHATD Harpy304HYIO XapaKTEPHCTHKY.

. OnpenenuTs CHHXpOHHOE HHAYKTUBHOE conpoTuBienue CI.

N NN R W N~

. CocTaBHTh OTYET 110 MIPOJICNIAaHHOW padoTe.
[Mosicenms k pabdote

B nanHoif 1ab0paTopHOii paboTe HCIOMB3YIOTCS CICAYIOMINE MOIYIIH:
— Moxyis nutanus crerga (MIIC);

— Moxyib nutarus (MID);

— Monyib aBToTpanchopmaropa (JIATP);

— MO/ylb 100aBouHBIX conpoTtuBienuit Nel (MC1);
— Moty n3MeputenbHblil (MIN);

— cuiIoBoi Moxyib (CM);

— MOJIyJIb TUPUCTOPHOTO TIpeoOpasoBaresst (TII);

— Moaylb BBos1a/BhiBOI2 (MBB).

HccnenoBanue xapakTepUCTUK aCHHXPOHHOTO JIBUraTess B MpuiiokeHuu Simulink

1. BeImomHUTS MOIETMPOBaHUS peknMa mycka A/l B quanazoHe n3MeHeHns1 BHemmHero MomeHTa: 2500 kH,
2000kH, 1500 kH, 1000xH, -1000xH, -1500xH, -2000xH, -2500xH.

ITpu 3TOM PUKCHPOBATB:

1. AMIUTMTYY ¥ 9aCTOTY HANPsDKCHUS HCTOYHHKA

2. Cxonbxxenue potopa AJl

3. Moment A/l

4. Y CTaHOBMBILYIOCS 4aCTOTY BpAlLIeHHUs poTOpa

5. Bpems perynupoBaHus

6. IlepeperynupoBanue MOMEHTa U YaCTOTHI BpalleHHs poTopa

2. [Moctpouts:

- CTAaTHYECKHE XapaKTePUCTUKH U3MEHEHHS YacTOTHI BPAILCHUS POTOPA B 3aBUCUMOCTH OT 3HAYCHUS
BHELIHEr0 MOMEHTA IPH PA3IMYHbIX 3HAUYCHUSX HAMPSOKCHUS TUTAHUS;

- CTAaTHYCCKHE XapaKTePUCTUKH U3MEHEHHS YaCTOTHI BPAILICHUS POTOPA B 3aBUCUMOCTH OT 3HAYCHUS
BHELIHEr0 MOMEHTA IIPH PA3INYHbIX 3HAUYCHHUSX YaCTOTHI HANIPSKCHHUS;

- CTaTUYCCKHUC XAPAKTCPUCTUKN U3MEHCHUA YaCTOThI BpallICHHUA POTOpPA B 3aBUCUMOCTH OT 3HAYCHUA
BHCIIHECTO MOMCHTA IPU PA3JIMYHBIX 3HAYCHU YUCJIa 1ap MOJH0COB;

- CTAaTHYECKHE XapaKTePUCTUKH U3MEHEHHS CKOJILKEHHUS POTOPa B 3aBUCHMOCTH OT 3HAYEHHS BHEITHET O
MOMEHTA [IPU Pa3IHYHBIX 3HAYCHHUAX HAIPSDKSHUS ITHTaHUS;

- CTAaTHYECKHE XapaKTePUCTUKH U3MEHEHHS CKOJILKEHHUS POTOPa B 3aBUCHMOCTH OT 3HAYEHHS BHEITHET O
MOMEHTA [IPY Pa3IMYHBIX 3HAYCHHUSX YACTOTHI HAIIPSDKECHHMS;

- CTAaTHYECKHE XapaKTePUCTUKH U3MEHEHHS CKOJILKEHUS POTOPa B 3aBUCHMOCTH OT 3HAYECHHSI BHEITHET O
MOMEHTA MPU Pa3IMYHBIX 3HAYCHHS YHCIIA AP MOTIOCOB;

- CTAaTUYECKHE XapaKTEPUCTUKH U3MEHEHHS BPEMEHH PEryIHUPOBaHUS B 3aBUCHMOCTH OT 3HAYCHUSI
BHEIITHET'0 MOMEHTA;

- CTaTUYCCKUC XaPAKTCPUCTUKN U3MEHCHUA MEPEPETYIUPOBAHUAB 3aBUCUMOCTH OT 3HAUCHUA BHCUIHETO
MOMEHTa;




HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

/T
3 |HccnenoBanue TOPMO3HBIX PEKUMOB paOOThI JBUTATENS TIOCTOSSHHOTO TOKa
Lenp paboTsr
HccnenoBanne XxapakTepHCTHK IBUIATEIS IIOCTOSHHOTO TOKA HE3aBUCHMOTO BO30YKICHHS B TOPMO3HBIX
peKMUMax
[Tporpamma paboTer
1. CoOpatb cxemy IUIsl CHATHS XapaKTEePUCTHK TOPMO3HBIX pexxumoB JI1T.
2. CHATB XapaKTEePUCTUKY IIPU PEKyIepaTUBHOM TOPMOKCHHU.
3. CHATh HECKOJIBKO XapaKTEPUCTHK TOPMOKEHHUS TPOTHBOBKITIOUECHHEM.
4. CHATD cXeMy IS HCCIeI0BaHus fuHaMmdeckoro Topmoxkenus JI1T.
5. IIpoBectu 00pabOTKY 3KCIEPHUMEHTANBHBIX JaHHBIX, COCTABUTH OTUET M ClIeJIaTh 3aKIIOUEHUE O paboTe.
[Mosicuenust k pabote
B mabopatopHoii paboTe NCTIONB3YIOTCS CIEAYIONINE MOTYIIH:
? momynb iutanus creaaa (MIIC);
? monynb nutanus (MID);
? Moaynb no6aBovHBIX corportuBieHuid Nel (MJIC1);
? cunoBoit Moayib (CM);
? MOIyJ1b THpHCTOPHOTO npeoOpaszoBares (TII);
? Mmoaynb ipeoOpasoBaresst yacTothl (IT4);
? Mmoxynb BBoza/BeiBoaa (MBB).
[lepen mpoBeaeHnem mabopaTopHOil pabOTHI HEOOXOAUMO MIPUBECTH MOIYJIb B HCXOAHOE COCTOSTHHE:
? nepexirouarens SA1 moxyns M/IC1 ycTaHOBUTE B MOJIOKEHHE «?»;
? xHonky «Cetb» monyns TII, nepexnrouatenu SA4, SA6 nepeBecTH B HIDKHEE MTOJIOKEHHE,
nepekaovarens SA3 nepeBecTy B NON0KEeHUE «Pyw», yCTAaHOBUTD PEXUM PETYIUPOBAHUSA CKOpOCTH TII
(ITpunoxenue b);
? nepexiouatenb SA1 moayns ITH nepeBectu B cpeHee nonoxeHue, SAl- B HIDKHUE TIOJIOKEHUE,
noteHipomeTp RP1 ycraHOBUTE B KpaiiHee MOI0KeHNE TPOTHB YaCOBOM CTPENKH.
4 HCCHGHOB&HHC QJICKTPOABUTATCIIA ITOCTOSAHHOT'O TOKAa HE3aBUCHUMOI'O B036Y)KZ[€HI/ISI
Lens paGoTsr
HccnenoBanne XapakTepUCTHK IBUIATEINS IIOCTOSHHOTO TOKA HE3aBUCHMOTO BO30Y KICHHSI, TOCTPOCHNE
SHEPreTUYECKUX JUarpaMM dJIEKTPOIABHUIATENS.
ITporpamma paboTsr
1. M3yunTh cxeMy JUIsl SKCIIEpUMEHTAIBHOTO UCCIIEA0BaHUS MIEKTPOABUraTes IOCTOSIHHOTO TOKa
He3aBucuMoro Bo30yxaenus (I1T), coctaB u Ha3HAUCHUE MOTYJICH, UCTIONBE3YEMBIX B paboTe.
2. Cobpatb cxemy is 3KcrepuMenTansHoro ucciaemoanus JI1T. [Iposectu mpoOHOE BKIFOUCHHE.
3. CHATB €CTECTBEHHYIO MEXaHHUYECKYIO U DJICKTPOMEXAHUYIECKYIO XapaKTePUCTHKY.
4. ITpoBecTr 00pabOTKY IKCIIEPUMEHTABHBIX TAHHBIX, COCTABUTb OTYET U CIENATh 3aKI0UYCHHE 10
paborte.
[Mosicrenus k pabote
B mabopatopHoii paboTe NCTIONB3yeTCs CIIETYIONINE MOJTYJIH:
? momynb nutanus crenaa (MIIC);
? moxynb nutanus (MII);
? Moayib no0aBovHbIX corporuBienuid Nel (MJIC1);
? cusoBoit Moxys (CM);
? Moxynb ipeoOpasoBaTens yactoTsl (ITH)
? Moaysb BBoja/BeiBoaa (MBB).
HpaKTI/I‘IeCKI/IC 3aHATHUA
Ne
/n Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC
1 MexaHuka QJICKTPOIIPUBOAA

Onpeneneﬂne MOMCHTAa MHEPIUU CUCTEMBI DJICKTPOIIPUBOJA, KWHEMATUYECKaAasA CXeMa KOTOPOTro, COCTOUT




y TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe
n/m

U3 dIIeKTpoABHTaTess 1, MyThI ClIeTIeHHS 2, TOHMKAOIIETO penxykTopa 3, 6apabaHa 4 ¥ MPUBOIHOTO
MeXaHHu3Ma (Harpy3KH), COBEpPIIAOIIETO MOCTYIATENbHOE IBUKEHHE.

2 Mexannueckue XAPaKTCPUCTHUKU IJICKTPOIIPUBOAA

Nzydenne MexaHUUECKHOU XapaKTEPUCTUKHU ICKTPOTIPHBOIA

3 |YmpaBieHue IeKTPONPUBOIOM C IIOMOIIBIO KOHTAKTOPOB

W3zyuenune knaccuduKkauy 3JeKTPOIPHBOJIOB U LIENIEH yIIPaBISHUS JIEKTPOIIPUBOIOM C TIOMOILBIO
KOHTaKTOpPOB

4 |MarHuTHBIC YCUITUTEIH

Uzyuenue:

-o0mre cBeAeHNs MarHUTHBIX YCHITUTENeH

-yIpaBJsieMbIi Jpoccenb

5 |poccenbHble MArHUTHBIE YCUITUTENH
PaccMOTpUM COBMECTHYIO paboTy yIpaBIseMOro APOCCEIIs U HArpy3KH, BKIFOYSHHOM TOCIEI0BATETBHO C
ero paboueli 0OMOTKOIA.

6 MarauTHbIe YCUITUTEIIN C IMOJIOKUTCIIBHBIMUA 06paTHI)IMI/I CBA3IMU

PaccMoTrpnm HanboJee cymecTBeHHBIH crtoco00ii moBbImenus kodddumenrta ycunenns MY sBisercs
BBE/ICHHE TIOJIOKUTENBHBIX CBSI3€H 10 TOKY MJIHM HaIlpsHKEHHUIO BbIxoaa MY,

7 |PaboTa MarHUTHOTO YCWJIUTENS B pexXUMe (a30CIBUTAIOLIETO YCTPOHCTBA

Jist Toro, 4ToOBI IOYYHUTH HpeJicTaBlIeHUe 0 paboTe MY B pexume (ha30CcABUTaIONIEr0 yCTPOHCTBA

HEOOXOAUMO PACCMOTPETh AUHAMHYECKHUE MTPOIECChI, IPOUCXOISIINE B €M0 OOMOTKAX U OJHOM
CepICUHUKE APOCCENIs P MEPEeMarHnIYMBaHUU TOKOM pabodeit 0OMOTKH.

8 |KoaddummeHTH! yCHIeHUsI MArHUTHOTO YCHITHTEIS
W3yuenue u paccueTsl:

KOX(PPHUIIMECHTOB YCHICHUS HATIPSIKCHUS

K03()(PUIIMEHTOB yCHIICHHS MOIITHOCTH

Koaddummentos ycmnenus toka MY

4.3. CamocrosiTenbHas paboTa 00y4daroImmxcs.

y Bun camocrositenbHO# paboTh
n/m

Brimonaenue KypcoBoi paboThl

IloaroroBka k HpOMCXCYTOqHOﬁ aTTeCTalinun

[ToaroroBka K J1abOpaTOPHBIM paboTaM

Bremonnenue KYPCOBOI'O ITPOCKTA.

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

| O | W N|

[ToaroroBka K T€KyIlemMy KOHTPOJIIO.

4.4. IlpumepHbIi NEpEeYEHb TEM KYPCOBBIX IPOEKTOB
“Pacyer TArOBOM XapaKTEPUCTUKU TEIUIOBO3a C ACHHXPOHHBIM TSTOBBIM
MPUBOJIOM”’

5. llepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIIOIb30BaTh MpU
OCBOEHUHU JTUCIUIUIMHBI (MOTYJIST).



y bubmmorpaduyeckoe onrcanne Mecto noctyna
II/11

1 PexxumMbl paboThI TATOBOTO HTB (yu.6); HTB ($6.); HTB (u3.2)
3JIEKTPOOOOPYAOBAHUS TEIUIOBO30B B Tepeiadue
nepemeHHo-nocrosiHHoro Toka E.1O. Jlorunosa,
M.A. SlukoB; MUUT. Kag. "JlokomoTUBBI U
JIOKOMOTHUBHOE X0351UCcTBO" OTHOTOMHOE
m3ganue MUNT | 2002

2 Pacuer cuctem ynpaBiieHHsI JIEKTPUUECKIM HTB (¢6.)

noaBmkHbIM coctaBoM A.B. ITnake, A.C.
Masnes; JIMNXT. Kad. Dnekrpuueckas Tsara
Onuoromuoe u3ganue JIMMKT , 1986

3 MuKponpoeccopHble CUCTEMBI HTB (yu.3); HTB ($6.); HTbB (u3.2)
ABTOMATUYECKOT'O PETYJIUPOBAHUS

aJIeKTporepeaaun TemioBo3oB A.B. ['puienko,
B.B. I'paues, C.1. Kum u np.; Pen. A.B.
I'puienko; [Tox Pen. A.B. I'puiienko
OnnotomHoe uznanne Mapmpyt , 2004

4 | BexTopHOe ynpaBieHHE aCUHXPOHHBIMU www.ets.ifmo.ru/posobiel/vect_up.htm3
nBUrateasIMu Y coiblieB A.A. OMHOTOMHOE crp.1-43
uznanue CI16.: TUTMO (TY), , 2002

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

nepemMeHHoro Toka Bunorpanos 1.b. Yuebnoe
nocooue OYBIIO «BaHOBCKHit
rOCYJJapCTBEHHBIN SHEPreTUUECKNN YHUBEPCUTET
nmenu B.U. Jleauna» - UBanoso, , 2008

6 | Meroauueckue ykazaHus K BHIIIOJHEHUIO http://do-ittsu.miit.ru/
KypcoBoro npoekra Jlorunosa E.}O. Yuebno-

MECTOJHUYCCKOC N3aHUC

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJB30BAaThCS MPHU
OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

Nudopmarmonnsiii  moptran  Hayunass — snekTpoHHass — OuOnmoTteka
eLIBRARY.RU (www.elibrary.ru);

Ennnas KOJUJIEKIUS uppoBbIX o0pa3zoBaTeIbHbIX pecypcoB
(http://window.edu.ru);

Hayuno-texunueckas oubnunoreka PYT (MUUT) (http://library.miit.ru).

7. llepeueHb  JNHIIEH3UOHHOTO ©  CBOOOJHO  PacCIpPOCTPAHSIEMOTO
OpOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHUCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTUTAHBI (MOTYJIsS).



CrnenmanusupoBanHas nporpamma Mathcad;
CrnenmanusupoBanHas nporpamma Microsoft Excel

8. OnucaHue MaTepuagIbHO-TEXHUYECKOW 0asbl, HEOOXOAMMOW st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCHUILUIMHE (MOIYIIIO).

NEeUUaIN3UPOBAHHBIN CTEHJ JUIsl MPOBEACHHS J1abOpaTOpHBIX padoT Mo
HaIpaBJICHUIO “DIJIEKTPUYECKHE MallMHbl U 3nekrponpuBon” — OOO HIIII
“Yurex-Ilpodu”, YensaOuHck.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:
Kypcosoli mpoekt B 9 cemectpe.
DK3aMeH B 9 cemecTpe.

10. OueHouHbIlE MaTEpHUAIIBI.

OneHOYHbIE MAaTEPHUAIIBI, IPUMEHSIEMBIE NIPU NMPOBEIACHUMN ITPOMEKYTOUHOU

aTTecTall, pa3padaThIBAlOTCA B COOTBETCTBUM C JOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

npodeccop, mpodeccop, A.H. Kadeapbl
«INeKTporoe3ia u JTOKOMOTUBBI

CorJiacoBaHo:

3aBeayromuii kadeapon dulJl

[Ipencenarens yueOHO-METOIMUCCKOM
KOMHUCCHUH

E.IO. Jlorunosa

O.E. IlynoBukoB

H.A. AunpusiHOBa



