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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:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu NpoBeIeHUN y4eOHBIX 3aHATHI (BCEro): 64 64
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O06beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM pabOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBIIEKAEMBIMU K peau3aiiu
o0pa3oBaTeNbHOM MpOTrpaMMbl HAa WHBIX YCIOBUSIX, TMPU NPOBEACHUU
MIPOMEKYTOYHOM aTTecTalu cocrapiisgeT 80 akaeMHUuecKuX yaca (OB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJarouXcs, a TakkKe B hopme
KOHTAaKTHOW PabOThl 00YyYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKaMU U (WIIH)
JUIIAMH, TIPUBIIEKaEMbIMH K peau3alliid 00pa30BaTeIbHON MPOTrpaMMbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHNUU TPOMEXKYTOUHON aTTECTAIIHH.

4. ConeprxaHue TUCIUIIIAHBI (MOTYJIs).

4.1. 3aHATHA JEKIUOHHOT'O THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 SJICKTpOOGOpy,I(OBaHHe TCIJIOBO3a C TATOBBIM IIPUBOAOM IMOCTOAHHOI'O TOKA.
SHCpFeTI/I‘ICCKHe OCIH TCIJIOBO3a C TATOBBIMH ABUTAaTCIIAMU ITIOCTOAHHOI'O TOKA.
Anr OPHUTMBI YIIPABJICHUA TATOBBIMHA JABUTATCIISIMU B SJICKTPHUYCCKUX TIE€pCaAavdax
MNEPEMCHHO-TIOCTOSAHHOT'O TOKA. PaGora tsaroBsoro npruBOJa B TATOBOM U TOPMO3HOM

pexuMax

Nsyuenue:

-O1eKkTpooOOPYI0BaHUE TEILIOBO3a C TATOBBIM MIPUBOAOM ITOCTOSHHOTO TOKA. JHEPreTUICCKHE TIeTTH
TEIUIOBO32a C TATOBBIMH JBUTATEIISIMH TOCTOSTHHOTO TOKA.

'AHFOpI/ITMLI YHOpaBJICHUS TATOBBIMHA ABUTATCISIMHA B JICKTPUUICCKUX TEPEAavdax NEPEMCEHHO-TIOCTOAHHOT'O




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

TOKa
-Pa60Ty TATOBOI'O MPHUBOJA B TATOBOM PEIKUME
-Pa60Ty TATOBOI'O MPHUBOJA B TOPMO3HOM PECIKUME

D1eKTpo0OOPyAOBaHHE TEIJIOBO3a C ACHHXPOHHBIM TATOBBIM IIPHUBOJIOM.
DHEPreTU4ecKue ey TEIUI0OB03a C ACHHXPOHHBIMU TATOBBIMM JIBUTATEIIIMU U
MHBEPTOPOM TOKA U HAIIPSDKEHUS. ACUHXPOHHBIN TATOBBINA JBUTATENb KaK
Tpexnapamerpuueckas cucrtema. U-u I1- oOpa3Hble XapakKTepUCTUKN aCHHXPOHHOTO
JBUTaTeNs. 3aKOHBI YIPaBIeHUS aCHHXPOHHBIM TAroBbIM aurareneMm M.I1. Kocrenko.
CucreMbl MOAYIBHOTO U BEKTOPHOI'O YIIPABJIEHUSI aCHHXPOHHBIM TATOBBIM IIPUBOAOM

COBPEMEHHBIX TCIIJIOBO30B C MCITIOJIB30BAHUEM MHBEPTOPOB HAITPSKCHUA.

ACHHXPOHHBII TSATOBBIN IBUraTelb KakK Tpexmnapamerpuueckas cucrema. U-u [1- oOpasHbie
XapaKTepPUCTUKH ACHHXPOHHOTO JIBUTATEIS.

3aKoHBI yIIpaBIeHUS aCHHXPOHHBIM TAT0BBIM ABurareneM M.IIL. Kocrenko.

CucTeMbl BEKTOPHOTO YIPaBJICHUS ACHHXPOHHBIM TATOBBIM IIPUBOIOM COBPEMEHHBIX TEIJIOBO30B C
UCIIONIb30BaHUEM HHBEPTOPOB HAIIPSKCHUS. ACHHXPOHHBIN JIBUTaTeNb KaKk OOBEKT YIPaBICHHS

CucTteMbl BEKTOPHOTO YNPABIECHUS] aCHHXPOHHBIM TATOBBIM MPHUBOJOM COBPEMEHHBIX TEIIIOBO30B C
UCTIOJIb30BAHUEM UHBEPTOPOB HaNpsKeHUs. MOMEHT aCHHXPOHHOTO IBUTATENs

Cucrema ynpaBieHHs aCHHXPOHHBIM TATOBBIM JBHTATENEM B SJHEPTETHYECKON LIEMHU TEII0Bo3a. KoHTypEI
YTpaBICHUS YaCTOTON N aMIUIUTY 0N (pa3HOTO HAIPSHKEHUSI ACHHXPOHHOTO TATOBOTO ABUraTesns. Cucrema
TPAHCBEKTOPHOI'O YIPABJICHUS ACUHXPOHHBIM JBHUraTelIeM

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

CucremMa ynpaBieHHs JIEKTPUYECKOH Mepenadeii IepeMeHHOro TOKa

CucTeMBl IIOOCHOTO YHpaBJICHUA TATOBBIM IIPUBOAOM COBPEMCHHBIX TCIIJIOBO30B C
SJICKTPUYCCKUMHU II€pEaadaMu IMEPEMEHHO-TIOCTOSIHHOI'O U IICPEMCHHOI'O TOKA AHFOpI/ITM
pa6OTBI CHUCTCMBI ITOOCHOI'O YIIPABJICHUS ACUHXPOHHBIMU TATOBBIMHA JIBUTATCIISIMUA.

Hcnonb30BaHne UHBEPTOPOB B CUCTEME ITOOCHOTO YIIPABJICHHUS.

N3yuenue:

CHCTEMBI IOOCHOTO YITPABICHHS TATOBBIM MPHUBOIOM COBPEMEHHBIX TEIIOBO30B € JICKTPUICCKIMU
nepeaayamMu ePEMEHHO-ITOCTOSIHHOTO U TIEPEMEHHOTO TOKa

AJroput™ paboThI CHCTEMBI IOOCHOTO YIIPABJICHHUS ACHHXPOHHBIMH TATOBBIMU JIBUTATEIISIMU.
ArmmnapaTHbIE CPEICTB MUKPOIIPOIIECCOPHON CHCTEMBI IIOOCHOTO PETYIHUPOBAHUS

PaboTa MUKPOTIPOLECCOPHOH CHCTEMBI C TOOCHBIM PETyJIMPOBAHUEM HaA TEIJIOBO3E

0030p CHUCTEM TATOBOTO JEKTPONPHUBO/IA TOKOMOTHBOB

O06o006maromuii MaTepuan

CucreMmsl npeoOpa3oBaHUsl IEPEMEHHOTO TOKA B SHEPreTUUYECKHUX LEMNAX TEII0B03a
HazHaueHue 1 uCnosp30BaHNE aBTOHOMHBIX HHBEPTOPOB B SHEPI€TUUYECKUX LIETISAX.
Tpexda3ublii ”HBEPTOP HANPSKEHUS M XapaKTEPUCTHKH €T0 BBIXOJHOTO HAMPSKEHUS.
AMIUTUTYTHBIN ¥ IIMPOTHO-UMITYJIbCHBINH CLIOCOOBI PETYJIMPOBAHUS BBIXOJHOTO
HaINpsDKEHUs: THBEPTOpa HaNpsDKeHUs. [ yOnHa MOy IsIUU. DIIEKTPUUECKUE CXEMBI

nHBepTopoB Ha GTO-Trpucropax u IJBT-Tpan3zucropax

Nsyuenue:

CucrteMbl npeo6pa3OBaHI/m MEPEMEHHOI'O TOKA B JHCPICTUYCCKUX LECTAX TCIUIOBO3a Haznauenwne u
HCIOJIb30BaHUC aBTOHOMHBIX HHBEPTOPOB B OHEPICTUICCKUX LICTIAX.

Tpex¢a3Hbliit ”HBEPTOP HANPSDKEHUS M XapaKTEPUCTUKH €r0 BEIXOAHOTO HANPSDKEHHUS. AMIUIUTY IHBIH 1
IIMPOTHO-MMITYJIECHBIH CITOCOOBI peryTUPOBAHNS BEIXOIHOTO HAMIPSDKEHUS MHBEPTOPA HAIPSHKSHUS




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cojep:KaHue

HccnenoBanue Tpexda3zHoro CHHXpOHHOTO TeHepaTopa

Henp pabotsr: MccnenoBanue pabodrx CBOHCTB TpeX(pa3HOTO CHHXPOHHOTO TeHepaTopa.
IIporpamma paboTsI

1. 3y4nTs cXeMy I CHATHSA XapaKTEPUCTHK CHHXPOHHOTO T€HEPaTopa.
2. CHATH XapaKTepUCTHKY XOJIOCTOTO X0Ja TeHepaTopa.

3. CHATB XapaKTEPUCTHKY TpeX(]a3HOro KOPOTKOTO 3aMBIKaHHs TEHEPATOPA.
4. CHATh BHEIIHIOIO XapaKTepUCTHKY FeHepaTopa.

5. CHATH perylIupoBOYHYIO XapaKTEPHCTHKY FeHepaTopa.

6. CHATH HArpy304YHYIO XapaKTEPUCTHKY.

6. OrpeniennTh CHHXPOHHOE HHAYKTHBHOE conpoTuBienue CI.

7. CocTaBUTh OTUET IO MIPOACTIaHHON padoTe.

[NoscHenus k pabote

B manHoit m1abopaTopHOi paboTe HCIONIB3YIOTCS CIEAYIOIINE MOIYIIH:

— Moxnyib mutanus cregaa (MIIC);

— Moxyib mutanus (MID);

— MoayJb aBToTpancpopmaropa (JIATP);

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

— MoIyib u3MeputensHeiit (MHN);

— cuioBoit Monyns (CM);

— MOJYJb TUpUCTOpHOTO peobpazosatens (TII);

— MOJIyJb BBoa/BeiBoAa (MBB).

HccnenoBanue XxapakTepUCTUK aCHHXPOHHOTO JBUTATENS B priioxkeHnn Simulink
1. BoInOMHUTE MOJENUPOBAaHUS pexxuMa Imycka A/l B [uana3oHe u3aMeHeHus BHelHero MmomenTa: 2500 xH,
2000xH, 1500 xH, 1000xH, -1000kH, -1500xH, -2000xH, -2500kH.

ITpu aTOoM pukcupoBaTh:

. AMIUIMTY/y M 4aCTOTY HAINPSDKEHUS] HCTOYHUKA

. Cxonpxxenne potopa Al

. MomenT AJ]

. YCTaHOBHUBIIIYIOCS 4aCTOTY BpalLIEHUs pOTOpa

. Bpems perynumposanus

. IlepeperynnpoBaHre MOMEHTA U YacTOTHI BPAIICHHSI pOTOpa

. HocTtpouts:

N N W~

- CTATUYECKHE XapAKTEPUCTUKHU U3MEHEHHsI YaCTOThI BPAILLIEHHs] pOTOPA B 3aBUCHMOCTH OT 3HAYEHUS
BHEIIHETO MOMEHTA TIPH Pa3JINYHBIX 3HAYCHUAX HANPSDKCHUS TUTaHNUS;

- CTAaTUYECKHE XapaKTEPUCTUKKU U3MEHEHHUSI YaCTOThI BPAILEHUsI pOTOpa B 3aBUCHMOCTH OT 3HAYEHUS
BHEILIHETO MOMEHTA MPU PA3IMYHBIX 3HAUCHUSIX YaCTOThI HANPSKEHUS,;

- CTAaTUYECKHE XapaKTEPUCTUKHU U3MEHEHHUS YaCTOThI BpallleHHUs pOTOpa B 3aBUCMMOCTH OT 3HAYEHUS
BHEILIHETO MOMEHTA MPHU PA3IMYHBIX 3HAUCHUS YHCIIa Tap MOJIFOCOB;

- CTATUYECKHE XapaKTEPUCTUKHU U3MEHEHHUSI CKOJIbKEHHSI pOTOPA B 3aBUCUMOCTH OT 3HaY€HHUSI BHEIITHETO
MOMEHTA [IPU PA3JIMYHbIX 3HAYEHUAX HANPSKEHUS TUTaHNUs;

- CTAaTUYECKHE XapAKTEPUCTUKHU U3MEHEHHUsI CKOJIBKEHHUS POTOPa B 3aBUCUMOCTH OT 3HAYE€HHS BHELTHETO
MOMEHTA [IPU PA3IUYHBIX 3HAYEHUAX YaCTOTHI HAPSIKEHUS;

- CTAaTUYECKNE XapAKTEPUCTUKHU U3MEHEHHUsI CKOJIbKEHHS pOTOPA B 3aBUCUMOCTH OT 3HAYEHHUsI BHEIITHETO
MOMEHTA [IPU PA3JIMYHbIX 3HAYEHUS YUCIIa Hap MOJIKCOB;

- CTATUYECKHE XapaKTEPUCTUKHU U3MEHEHHUSI BPEMEHU PETYJIMPOBAHUS B 3aBUCUMOCTH OT 3HAUECHMSI
BHEIITHETO MOMEHTA,

- CTAaTUYECKHE XapaKTEPUCTUKHU U3MEHEHHUS NepeperyInpoBaHUsB 3aBUCUMOCTH OT 3HAYEHUSI BHEILIHETO
MOMEHTA,




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE COAEpKAHHUE

HCCJ’IGI[OB&HI’IC TOPMO3HBIX PCIKUMOB pa60TbI JABHUIaTCIIsd IIOCTOAHHOI'O TOKaA

Ienp paboTh

HccnenoBanue XxapakTepUCTHK JBUIaTelIs IIOCTOSIHHOTO TOKAa HE3aBUCHMOTO BO30Y KICHHUS B TOPMO3HBIX
pexrMax

[Iporpamma paboTsl

1. Cobpatb cxeMy JUIsl CHATHS XapaKTePUCTHK TOPMO3HBIX pexkumos T1T.

2. CHATB XapaKTEePUCTHKY IIPU PEKYNEPATUBHOM TOPMOKCHHUH.

3. CHATh HECKOJIBKO XapaKTEPUCTUK TOPMOKEHHS POTHBOBKIIOUCHUEM.

4. CHATB cXeMy IJIsI HCCIIeIOBaHMs TuHaMuieckoro Topmoskerns JAI1T.

5. IIpoBect 00pabOTKY SKCIEPHMEHTAIBHBIX JaHHBIX, COCTABUTH OTYET M CAENATh 3aKI0YCHIE 0 padoTe.
[Mosicuenus k pabdote

B nabopatopHo#i paboTe HCIOJIB3YIOTCS CIIEAYIOIIUE MOIYIIH:

? moxyns nutanus crenaa (MIIC);

? momyns nutanus (MII);

? Monynb 100aBo4HBIX conpotusieHuid Nel (MJIC1);

? cunoBoit Moaynb (CM);

? Moxynb THpUCTOpHOTO TpeodpaszoBarens (TII);

? Mmomynb peobpaszoBatens gacToTsl (I14);

? Moy BBoza/BeiBoaa (MBB).

[lepen npoBeaeHneM 1ab0paTOPHON PaOOTHI HEOOXOANMO MPUBECTH MOAYJIb B HICXOAHOE COCTOSIHHUE:

? nepekmoyatenb SA1 moayns MJIC1 ycTaHOBUTB B IOJOXKEHHUE «?7»;

? kHonky «Cetb» moayna TII, nepexmouatenu SA4, SA6 nepeBecTH B HIDKHEE MOJIOKECHHUE,
nepexirodaTens SA3 nepeBecTy B MON0OKEHHE «Pyw€», yCTaHOBUTB pexXUM peryiaupoBanus ckopoctu TII
(ITpunosxxenue b);

? mepexmouatenb SA1 monyns ITH nepeBectu B cpeHee mojoxeHue, SAl- B HIDKHUE TIOJIOKEHUE,
noreHiomerp RP1 ycTaHOBUTE B KpaiiHee M0JI0KeHHE IPOTUB YaCOBON CTPEIIKH.

I/ICCHGI[OBaHI/Ie QJICKTPOABUTATCIIA MOCTOAHHOI'O TOKa HE3aBUCUMOI'O BO36Y)KI[CHI/I$[
Hexp paboTer

HccnenoBanne XxapakTepHCTHK IBUIATEIS IOCTOSHHOTO TOKA HE3aBUCHMOTO BO30Y KAEHHSI, IIOCTPOCHHUE
9HEPreTUYECKUX JUarpaMM dJIEKTPOABHUTATEIS.

ITporpamma paGoTsI

1. 3y4nTh cXeMy JUIsl SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUSI AJIEKTPOBHUIATENS IOCTOSIHHOTO TOKa
He3zaBucuMoro Bo30yxaenus (I1T), coctaB 1 Ha3HauUeHUE MOJTYJIEH, HCTIOIL3YEMBIX B padoTe.

2. Cobpatb cxemy AJ1s 3KkcriepuMenTaiabHoro uccnegoBanus [AIIT. IIposectu nmpobGHOE BKIIIOYCHHE.
3. CHATB €CTECTBEHHYIO MEXaHHUECKYIO H SJIEKTPOMEXaHNIECKYIO XapaKTePUCTHKY .

4. IIpoBectn 06pabOTKY AKCIICPUMEHTAIBHBIX JJAHHBIX, COCTABUTh OTYET U C/AENATh 3aKIIOUCHUE 10
pabore.

[NoscHenust k pabote

B nabopatopHoii paboTe NCTIONIB3yeTCs CIIETYIONINE MOJTYJIIH:

? momynp nutanus creaaa (MIIC);

? monysb nutanus (MID);

? Moxynb no6aBouHbIX conporuBieHnit Nel (MAC1);

? cuntoBoit Moaynb (CM);

? monysb ipeoOpasoBarenst yactothl (ITH)

? Mmoxynb BBoza/BeiBoa (MBB).

[IpakTueckue 3aHsaTHS

/o

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

MexaHuka QJICKTPOIIPpUBOJAA
OnpezneneHre MOMEHTa HHEPIIMH CHCTEMBI 3JIEKTPOTIPUBOA, KHHEMAaTHIECKask CXeMa KOTOPOT0, COCTOHT




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/m

u3 dNeKTpoABUTaTeNns 1, My(ThI crierieHns 2, IOHIDKAIOMIEero peaykropa 3, 6apabana 4 M MPUBOIHOTO
MexaHn3Ma (Harpy3KH), COBEpIIAIOIIETo MOCTYIAaTeNIbHOE JBIKCHUE.

2 |MexaHHuYecKHe XapaKTePUCTUKH JIEKTPOIPUBOIA

Nzyuenne MexaHN4ECKHOM XapaKTepUCTUKH IIEKTPOIIPUBOIA

3 YHpaBHCHI/IC SJICKTPOIIPHUBOJOM C ITIOMOINBIO KOHTAKTOPOB

W3y4eHne kinaccuUKaIUy SJISKTPOIPUBOLOB U LeJiel YIIPaBICHUS JICKTPOIIPUBOIOM C IIOMOLIBIO
KOHTaKTOPOB

4 |Mar"HuTHble YCUJIMTEIN

N3yuenue:

-00IIMe CBEACHUS MATHUTHBIX yCHINTENCH

-yIpaBiseMBlil Apoccens

5 I[pOCCCJ'IBHBIe MAariuMTHBIC YCUIIUTCIIN

PaccMOTprM COBMECTHYIO pabOTy yIpaBisseMOro APOCCENs U HATPY3KH, BKIIOUCHHOHN MOCIIEA0BATEIBHO C
ero pabodeii 0OMOTKOM.

6 Marnurnrie YCUIIUTECIIU C IMOJIOKUTCIIBHBIMU O6paTHBIMI/I CBs3AMU

PaccmoTrpuM HanboIee CyIecTBEHHBIH crtoco00i MOBHIIEHU KodQuireHTa ycrieHnss MY sBisercs
BBEJICHHUE TOJIOKUTENBHBIX CBA3EH N0 TOKY MJIM HAaNpsHKEHUIO Bbixona MY.

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

Jyist TOrO, YTOOBI MOYYHTH HpeCTaBIeHUE 0 paboTe MY B pexiMe (Ha30CcIBUTAIOIIECTO YCTPOicTBa

HeO6XOILI/IMO PacCMOTPETh JUHAMUYECKUC MPOUECCHI, TPOUCXOAAIINE B €TO 00MOTKaX 1 OJJHOM
CCPACUHUKE ApOCCed MPU NIEPEMArHMIMBAHUA TOKOM pa60qel71 0OMOTKH.

8 |KoaddunmeHTs! yCrIeHUs MATHUTHOTO YCUITHTEIIS
W3yueHune u paccyeTsl:

K03((DULHUEHTOB YCUIICHHS HAMPSHKECHHS

K03 PHUIIUCHTOB YCHUICHHUS MOITHOCTH

Koaddunuenror ycuienust toka MY

4.3. CamocrosiTenbHas padoTa 00ydarOIMXCs.

/ Bun camocrositensHo# paboTh
n/n

Brinonnenue KypcoBoii paboThl

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTallnuu

[ToaroroBka k 1abopatopHbIM paboTam

BrinonHeHue KypcoBOro npoexra.

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTalnu.

o O B W N| P

IIoarororka k TCKYILIEMY KOHTPOJIIO.

4.4. IlpuMmepHbIN NEpEYEHb TEM KYPCOBBIX IPOEKTOB
“Pacder TArOBOM XapaKTEPUCTUKH TEILUIOBO3a C ACUHXPOHHBIM TATOBBIM
MPUBOJIOM”

5. Ilepedenr wu3maHUi, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh IpHU
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).



y bubnuorpaduueckoe onucanue MecTto gocryna
n/n

1 Pexxumbl paboThI TATOBOTO HTB (yu.6); HTB ($6.); HTB (u3.2)
3JIEKTPOOOOPYAOBaHUS TEIIOBO30B B Mepeiade

nepeMeHHo-noctositHHoro Toka E.}O. JloruHosa,
M.A. Suxo; MUUT. Kad. "JIokoMOTHBEI 1
JIOKOMOTHUBHOE X0351cTBO" OIHOTOMHOE
n3nanne MUUT , 2002

2 Pacuer cucrem yrpaBieHus 3JIEKTPUIECKUM HTB (¢$6.)

moaBMKHBIM cocTaBoM A.B. ITimakc, A.C.
Masmues; JIMWXKT. Kad. Dnexrpuyeckas Tsra
Onuoromuoe m3ganue JIMMKT , 1986

3 MuUKpOIpoO1IECCOPHBIE CUCTEMBI HTB (yu.3); HTB (¢$6.); HTB (u3.2)
ABTOMAaTUYECKOI'O PETryJIUPOBAHMS

aJIeKTporepeaaun TerioBo3oB A.B. ['puienko,
B.B. I'paues, C.1. Kum u ap.; Pen. A.B.
['pumienko; [lox Pen. A.B. I'pumenko
OnnoromHoe uznanue Mapmpyt , 2004

4 | BeKkTOopHOE YIIPaBICHHE aCHHXPOHHBIMH www.ets.ifmo.ru/posobiel/vect_up.htm3
nBurarexaMu Y coiblieB A.A. OTHOTOMHOE crp.1-43
uznanue CI16.: TUTMO (TVY), , 2002

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

nepeMmeHHoro Toka Bunorpanos U.b. YuebHoe
nocobue OYBIIO «/MBanoBckuit
rOCYJJapCTBEHHBIN YJHEPTreTUYECKUNA YHUBEPCUTET
nmenu B.W. Jlenunay - UBanoso, , 2008

6 Meronuueckue yka3aHus K BBIIIOJHEHUIO http://do-ittsu.miit.ru/
KypcoBoro npoekrta Jlorunosa E.1O. Yuebno-
METOINYECKOE U3/IaHNE

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIb30BAThCS IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Nudopmarmonnsiii  mopran  Hayunas  snexkTtpoHHas — OuOimoTreka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUIEKIIMS U (HPOBBIX 00pa3oBaTeNbHbBIX pecypcoB
(http://window.edu.ru);

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http://library.miit.ru).

7. llepedyeHb  JNHUIICH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECneYeHs, B TOM YHCJIE OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TIUCIIUTUTUHBI (MOYJIs).



Crnenuanu3upoBaHHas nporpamma Mathcad;
CrnenmanusupoBanHas nporpamma Microsoft Excel

8. Omnmcanne MaTepuaaIbHO-TEXHUYECKOW 0a3bl, HEOOXOmMUMOW IS
OCYIIECTBIICHHUS 00pa30BaTEIHLHOTO MPOoIiecca MO AUCIUILTHHE (MOIYIIIO).

NEeIUAIN3UPOBAaHHBIA CTEHJ MAJI1 TPOBEACHHUS JAaOOpaTOpPHBIX padoOT IO
HaIpaBJICHUIO “ONeKTpUYecKre MamuHbl W 3iekTponpusBox” — OOO HIIII
“Yurex-IIpodu”, YUensiouHck.

9. ®opma nMpomMeKYTOUHOU aTTEeCTaIUU:

3auer B 9 cemectpe.
KypcoBoii mpoexT B 9 cemecTtpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OueHOYHbIE MAaTepUaIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom 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



