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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Henbto  ocBoeHus  ydeOHOM  aucHMIUIMHBI  "CHCTEMBI  YIpPaBJICHUS
AIEKTPONOABUKHBIM COCTABOM'" SIBJISIETCSI:

- (QopMupoBaHWE Yy CTYIEHTOB TIOHATHH O TIPOIECCE YIPABJICHUS
ANEKTPOMOJABUKHBIM COCTABOM B PEXKUMAaX TpPOTaHUS C MECTA, JBMXKEHUS IO
MIEPErOHY U TOPMOXKCHHUSI.

3amadeit  ocBoeHMs ~ y4eOHOM  aucnMIuiMHBI  "CHCTEMBI  yIpaBJeHHUS
AIIEKTPOTIOABUKHBIM COCTABOM'" SIBJISICTCSI:

- OCBOCHUE CTPYKTYPBHI, MIPUHITUATIA JefCcTBY, ocoOeHHOCTEN
KOHCTPYKTUBHOTO HCIIOJHEHUSI, YCJIOBUH DOKCIUTyaTalldd W PEMOHTAa CHUCTEM
yIpaBJIEHUSI 3JIEKTPOIOIBHKHBIM COCTABOM.

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

[lepeyenr GopMHpPyeMBIX PeE3ylbTaTOB OCBOCHHUS  00pa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-9 - MMeer HaBBIK BBHITIOJHITH OOOCHOBAaHUE MAPAMETPOB KOHCTPYKIIUU
KOHCTPYKIIMH U CUCTEM TITOBOTO MOJIBUKHOTO COCTaBA.

OOydeHue 1O MAUCHUIUIMHE (MOJYJIO) Tpeanoyiaraer, 4Yro II0 €ro
pe3yabTataMm oOydJaromuics OyeT:

3HaTh:

Ha3HA4YEHUE, YCJOBHS OKCIUTyaTalud, (QYyHKIHOHAIbHBIE W CTPYKTYpPHBIC
CXEMBI, a TAKXKE AJIIEKTPOTITOBBIEC U TATOBBIC XaPAKTEPUCTUKU AJIEKTPOIIOABUKHOTO
cocTaBa

YMmern:

HCIIOJBb30BaTb OCHOBHBIC PACYCTHBIC COOTHOLICHUA I OIPCACICHUA
napaMeTpoB DJIEMEHTOB, Y3JIOB U OJIOKOB CHCTEM YIIPABJICHUS AJIEKTPOIOABUKHOIO
cOCTaBa

Baangern:
METOJaMH PaAIlMOHANIBHON JKCIUTyaTalllK, TEXHUYECKOTO OOCITYyKWUBaHUS U
pEMOHTa 000PYIOBAHUS CHCTEM YITPABJICHUS AJICKTPOIOIBIKHBIM COCTABOM

3. O0beM TUCHUTUTMHBI (MOJTYJIS).
3.1. O0mas Tpy10eMKOCTb JUCHUILIUHBI (MOIYJIA).

OOmrast TPymOEMKOCTh JUCIUIUIMHBI (Momynsi) coctaBisier 2 3.e. (72
aKaJeMUYEeCKHUX yaca(oB).



3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOM paboThI
oOyJarommxcss C  IeJarorM4ecKuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 32 32
B tom uucane:

3aHATHUS JICKIUOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 16 16

3.3. O0beM AUCHUIUIMHBI (MOJYJisA) B (OopMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4aromuxcsi ¢
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPH  IPOBEICHUU
IPOMEKYTOUHOM aTTecTaluu cocrapiisieT 40 akaneMuuecKux yaca (OB).

3.4. Ilpu oOydeHuu o UHIMBUYaJIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0YY€HHH, 00bEM IUCIUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronIuxcs, a Takke B (opme
KOHTaKTHOM paboThl OOyYarolmuxcsi ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIIAMH, TIPUBJIEKAEMBIMHU K peaiu3aliii 00pa3oBaTeIbHON MpPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
/T

1 |Bunsl cucreM ynpaBieHUs

CV JOIIC sBns0TCS OQHOM U3 BaXXHEUIINX COCTABHBIX YacTel, IpeJHa3HAYEHHOM Ul PeryIupOBaHUs
CKOPOCTH JIBHKEHHS TIOABIKHOTO COCTAaBA B PEKUMAX TATH U AIIEKTPUIECKOTO TOPMOKEHH. PaccMOoTpeHb!
BUIbl HEABTOMAaTH3MPOBAHHBIX CHCTEM YIIPABJICHUS: C HETIOCPEACTBEHHBIM H C KOCBEHHBIM YIPaBICHHEM. A
taxxe CY OIIC ¢ ucnonp30BaHNEM HHANBHAYAJIbHBIX FITH TPYIIIOBEIX KOHTAKTOPOB

2 beckoHTaKTHBIE CHCTEMBI YIpaBJICHUA

BCY 1no3BosI0OT OCYIIECTBIATE OECCTYNEHYAThIH MyCK, ITIABHOE PETyJIHMPOBAHHUE CHUII B PEXKUMAX TATH 1
TOpMO>keHHMs. PaccMoTpeHbI cxeMbl (ha30BOro peryiaupoBanus HanpspkeHus Ha DI1C nepeMeHHOro Toka u
UMIIYJIbCHOTO pPeryiaupoBanus HanpsbkeHus Ha DIIC nocTosHHOTo Toka.

3 |OCHOBHBIE OTIEpallUK YITPABICHUSI.
K #um otHOCTCA: ogkiroueHne OI1C K HCTOYHNKY IEKTPHUUECKONW YHEPTUHU B OTKITIOYEHHE OT HETO C
MTOMOIIIBI0 TOKOTIPHEMHHUKOB, BKIIFOUCHHE BCTIOMOTaTEIbHBIX MAIIMH U allllapaToB 3aIluTHL, yrpasierune JI1C




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

B PEXKUMAX TSATH U 3JIEKTPUIECKOTO TOPMOXKEHHS, PEBEPCHPOBAHNUE.

3aK0H U3MEHEHHUS BEINUNHBI ITYCKOBOI'O PE3UCTOpa IMpH IMOCTOAHCTBE ITYCKOBOT'O TOKaA.
IIpu HEM3MEHHOCTHU MyCKOBOTO TOKA U, CIIEA0BATEIbHO, TATOBOTO YCUIIMS yIIy4IlllaeTcs IIaBHOCTh IIyCKa
OIIC. OnpeneneHsl 3aBUCUMOCTH MEXy TAKUMH ITapaMeTpaMH Kak CKOpPOCTb, BEIMYHHA IIyCKOBOTO
COINPOTHUBJICHHS M ITyCKOBOH TOK. [Ipn yBenmuennu ckopoctu asmxeHust OI1C myckoBoe cONMpOTHBICHUE
YMEHBIIAETCS TUHEUHO

PacueTHbIE pekMMBI TYCKOBBIX PEOCTATOB

OTH peXKUMBI HEOOXOIUMO YIUTHIBATH IIPU BBIOOPE MTyCKOBBIX PEOCTATOB.

K HIM OTHOCSTCS: MyCK IPH MUHUMAaJIbHOM YCKOPEHUH, JUITUTENIbHAsE pab0Ta ¢ OJIOBUHHBIM YaCOBBIM TOKOM
Ha J1I000H peocTaTHOM MO3UIMH, pPadOTa B TEYEHHH 5 MUHYT Ha MAaHEBPOBBIX MO3UIHAX, ABHKEHHE Ha
pPacuyeTHOM MoAbeMe Ha 2-3 MPEAIIECTBYIOIMIUX XOI0BOH MO3UIIUAX.

Pacuer myckoBBIX (TOPMO3HBIX) PEOCTATOB.
PaccmaTpuBaroTcst BOIpockl pacuera 3P QeKTHBHOTO TOKa JUIsl CEKLUH ITycKoBOro peocrara. Kak
orpezierseTcst Hanboree TSHKENbIA PeXUM ISl HUX. AHAJIOTHYHO PACCUUTHIBAIOTCSI M TOPMO3HBIC PEOCTATHI.

[IpoBepka 110 HarpeBaHUIO MMYCKOBBIX (TOPMO3HBIX) PEOCTATOB
BLI60p PE3UCTOPOB AJIsd pACUCTHBIX PEIKUMOB MOKECT OBITh BBITNOJIHEH I10 KPUBBIM HArpeBaHus UJid 10
YpaBHEHMIO HarpeBaHus. [IpHBOISATCA XapaKTepUCTUKN M KOHCTPYKTHUBHBIE 0COOEHHOCTH peoctarta Tuna Kd.

KoMmmnoHoBKa mycKOBBIX (TOPMO3HBIX) PEOCTATOB

CxeMbl COeTMHEHUH CeKITUH MyCKOBBIX (TOPMO3HBIX) PEOCTATOB COCTABIISAIOT C YUETOM OTPE/IeIIEHHBIX
yciaoBuil. [l yBeIu4eHUs Yiciia peoCcTaTHbIX MO3ULIUNA MPUMEHSIOT NapajlieJIbHOE BKIIIOUEHUE CEKLIUN
MTyCKOBBIX (TOPMO3HBIX) PEOCTATOB.

Pacuer 1ONOIHUTENBHBIX CTYIIEHEN

IIpu nepexoze ¢ X0J0BOK NO3UIMK Ha NEPBYIO PEOCTATHYIO MO3ULHUIO CIeAyIoIero coeaunenus TO]]
MCHOJIB3YIOTCS AOMIOJIHUTENbHBIE cTyneHH. VX kommuecTBo onpeaensiercs Tunom JI1C. HaznaueHue naHHBIX
CTyTEeHEH 3aKIII0YaeTcs B OTPaHUYCHUH TOKa MpH neperpynmnupoBkax TO/I.

10

[TeperpynnupoBKM KOPOTKUM 3aMBIKaHUEM U ITYHTUPOBAaHUEM pe3ucTopoM vyactu TO/I.
st yBenmuenusi ckopoctu OIIC Heobxoaumo npuMeHsTh neperpynnuposku TOJ1. [leperpynnuposka
KOPOTKHUM 3aMblkaHueM yactu TOJ] uMeeT cyniecTBeHHBINH HEAOCTATOK - IPOBajl CUIIBI TATH. Bo BTopom
crioco6e neperpynmupoBkd TO/] 3Toro HegocTaTKa HET M3-3a OTCYTCTBUS TEHEPAaTOPHOTO TOKA BO BPEMsI
NEPEKITIOUEHUH.

11

[Ieperpynmnuposku T/l ¢ mTOMOIIbIO BEHTHIILHOTO MEPEX0a U MO0 CXEME MOCTa.

B tpersrem metone neperpynmnupoBku T/ (BeHTHIIEHBIN TIEpEX0.T) HCIOIh30BAHNUE CHIIOBBIX THOJIOB
COKpAIlaeT KOJIMYECTBO NMEPEXOHBIX MO3ULHUH ¢ MATH J0 ABYX. A MpUMEHEHHE NeperpyIIHPOBKH II0 CXeMe
MOCTa Ha MOTOP-BaroHHOM ITOABUKHOM COCTaB€ YMCHBIIACT 10 OJIHOﬁ nepexonHoﬁ IIO3UINH.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

/o

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

HccnenoBanue pa6OTLI Lenei YIIPpaBJICHHUA 3JICKTPOIIOABUIKHOT'O COCTaBa IMOCTOAHHOT'O

TOKa B pe)KI/IMe TSATH.

AHanuzupyercst cxeMa Lenei ynpasiieHust Ha 1-0i MO3ULUHU KOHTpOJUIepa
MaIlMHUCTA cTeHaa ¢pusndeckoro moaeupoBanus DIIC. A takke, Kakue
anmnapatsl BKIIOYAIOTCS B CUIIOBOM LIENH BO BpeMms mycka. MoenupyroTrcest
HEKOTOPbIE BO3MOXKHbIE HEUCIIPABHOCTH B LEISIX YIPABICHHUSL.

HccnenoBanue paboThl LieNel ypaBieHus 3JIEKTPOIOABIKHOTO COCTaBa MOCTOSIHHOTO
TOKA B PEKUME PEKYNEPATUBHOI'O TOPMOKEHUS.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

PaccmaTpuBaeTcs mporiecc COBMECTHOTO BKITIOYCHUS alapaTa
HETOCPEICTBEHHO! 3alUThI (OBICTPOAECHCTBYIONIHMI BHIKITIOYATEIb) U allliapara
KOCBEHHOM 3a1uThl (anddepeHnuaipHoe pene). AHAIOTHYHO MOJICITUPYIOTCS
BO3MOYKHBIE HEUCTIPABHOCTH B JIEKTPUYECKUX LIEISX.

HccnenoBanue paboThI LIETIeH YIPABJICHHS TP PETYJIUPOBAHNHN HAIIPSDKCHHS 32 CUET
BCTPCHHO-COINIACHOT'O BKIIFOUYCHU S 00OMOTOK Ha HU3LIEH CTOPOHEC TATOBOT'O
Tparcdopmaropa.

U3-3a OJsipH30BaHHOTO OBICTPOJEHCTBYIOIIETO BBIKIIOYATENS IPUXOAUTCS

NPUMEHATH JTOTIOJTHUTEIIBHBIN alapar 3aliuThl BO BpeMs peKyIepanuu

(6BICTpOIEHCTBYIONIII KOHTAKTOP). PaccMaTpuBaroTCsl MpOLIECCH IPH

HOPMAaJIbHOM PEKUME PEKYIIEPAaTUBHOIO TOPMOKEHUS U IIPU aBapUUHOM -

KOPOTKOM 3aMbIKaHUH B CHJIOBOM OCIIu.

Hccnenoanue paboThI LIeNeil ynpaBlieHUs IPU PEryIMPOBAHUN HAMIPSDKEHUS 33 CUET
BCTPCYHO-COIJIaCOBAHHOI'O BKIIFOUCHUA 0OMOTOK Ha HHU3ILIEH CTOPOHE TATOBOI'O
Tpanchopmaropa

Ha OIIC oxrO0(ha3HO-NIOCTOSHHOTO TOKA JUIS PErYJIMPOBaHUS HAPSDKCHUS Ha

T3 lax He0OX0AUMO N3MEHATHh KO3PPHUIUEHT TpaHCPOPMALIUHU TpaHChOopMaTOpa

IyTeM W3MEHEHHS YiCiIa BUTKOB Ha IEPBUYHOMN WIIM HA BTOPHYHON CTOPOHAX

Tpancdopmaropa. B atoit maboparopHoit pabote paccMarpuBaeTcs

peryIupoBaHye HAIPsDKEHHU Ha HU3IIEH CTOPOHE TpaHC(hopMaTopa.

Uccnenosanne padotsl IIIC oqHO(Pa3HO-TOCTOSHHOTO TOKA B PEKUME PEOCTATHOTO

TOPMOKCHUA

Jnst cHrxenust ckopoctu ABMkeHus Ha DI1C npumeHsTcst peoctaTHoe
TOpMOXKEHHE. PaccMaTpUBarOTCS AIIEKTPUIESCKIE [IETH [IPUA PEOCTATHOM
TOPMOXKCHHU. J{OTTOTHUTEIRHO aHAM3UPYETCS CTPYKTYPHAS cXema OJioka
YIpaBJICHUS PEOCTATHOTO TOPMOIKCHUSI.

Pabota nieneit yrpaBieHus TATOBBIMH JBUTATENISIMUA B TSTOBOM PEXKUME
PaccmatpuBaercs nporuecc ynpasneHus TO/lamu B TATOBOM pexxuMe.
AHaJ'II/I3I/IpyIOTC$[ QJICKTPHUUCCKUE CXEMbI ueneﬁ YIipaBJICHUS, a TAKKE CUIIOBLIC

Lenu.

OIIC onHO(}A3HO-TIOCTOSHHOTO TOKA C PEKYIEPaTUBHBIM TOPMOKEHUEM.

st ymenbiienus ckopocty aprkeHust SI1C npuMeHsoT Takxe

pEeKyIepaTHBHOE TOPMOXKEHHE. AHAIM3UPYETCs paboTa HHBEPTOpa BO BCEX 4-€X 30HaX PEryJUpOBaHMS.
PaccmaTpuBaeTcs Ha3HAUEHHE anmapaToB B CHIOBOM LIENH 3JICKTPOBO3a B PEKUME PEKYIIEpPaTHBHOTO
TOPMOKECHHS.

4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.

/o

Bun camocrositensHoM paboTh

[TonroroBka K MpakTUYECKUM padboTam

IIoarororka k 3a4CTy

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

AW N

IIoarororka k TCKYIIEMY KOHTPOJIIO.




5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

11\/?1 bubnuorpaduueckoe onucanve Mecto nocrymna
1 CuHcTeMbl yIpaBIeHUS JIEKTPUICSCKUM MOABMKHBIM cocTtaBoM | HTB (33); HTD (y4.3);
A.B. ITnakc OngnoToMHOe n3nanue Mapuipyr , 2005 HTB (¢6.); HTb (43.2)
2 DneKTpoHHas TeXHUKa U npeodpaszoBarenu A.T. Bypkos bubanorexka MKT
OnunotomHoe u3nanue Tpancropt , 1999 (JIrobmmno); HTB (yu.2);
HTB (yu.3); HTbB (yu.4);
HTB ($6.); HTb (uz.1);
HTB (u3.2); HTB (u3.4)

6. IlepeueHb COBpeMEHHBIX NPO(PECCHOHATBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIOJIb30BaThCS IpHU
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

http://library.miit.ru/ -  21meKTpOHHO-OMOJIMOTEYHAss CHCTEMa  HAy4YHO-
TeXHu4YecKou omommoreku MUNUT

http://rzd.ru/ - caitt OAO «PXK]».

http://elibrary.ru/ - Haydnas snexTpoHHast OMOIMOTEKA

ITouckoBeie cuctemsl: Yandex, Rambler, Google, Mail

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IPOrpaMMHOr0 OOecrnedeHus, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOMMOTO ISl OCBOCHMSI TUCIUTLTUHBI (MOYJIs).

CucreMa aBTOMaTU3UPOBAHHOTO ITpoeKTHpoBanus Kommac

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

JlexumonHasi aynuropusi, 00OpyJIOBaHHAs ayJWOBU3YaJbHBIMHU CpEICTBAMU
oOy4eHus.

Jlnst mpoBeneHus JTabOpaTOPHBIX 3aHITHH HEOOXOJAMMO HMMETh:- HATypHBIE
o0pa3Ipl TATOBBIX DJEKTPUUECKUX allllapaToB 3JICKTPOIOJBMKHOTO COCTaBa -
y4eOHbIC TUIAKATHl MPUHIUIHUAIBHBIX JJICKTPUUECKUX CXEM Ienel yIrpaBleHUs
AJIEKTPONOABUKHOTO COCTaBa;- KOMIBIOTEPHBIN Kilacc ¢ DBM, NoAKIIOYEHHBIMU K
cetsM INTERNET u INTRANET.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auyet B 9 cemectpe.



10. OueHouHble MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘IHOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTCﬂ B COOTBCTCTBUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).
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