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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto ocBoeHust yueOHOW aucHUIUIMHBL  "CHCTEMBI  yHpaBICHHS
AJIEKTPONOBUKHBIM COCTaBOM" SBIISETCS:

- (opmupoBaHME Yy CTYJEHTOB IMOHATHI O TIpolecce YIpaBiICHUA
AJIEKTPONOJBUKHBIM COCTABOM B pEXUMaxX TPOTaHUS C MECTa, JABMXKEHHUS 10
MIEPETOHY U TOPMOKEHHSI.

3amaveit ocBoeHuss y4eOHOM aucuMIIMHBL "CHCTEMBI  yNpaBICHHS
ANEKTPOIOABUKHBIM COCTAaBOM" SIBISETCS:

- OCBOGHHE  CTPYKTYyphl, TpHHIOWMNA  JEUCTBHUs, OCOOCHHOCTEH
KOHCTPYKTUBHOT'O HCIIOJIHEHUS, YCJIOBHM SKCIUIyaTalldkd M PEMOHTa CHUCTEM
YIPaBICHUS 3JIEKTPOIOIBUKHBIM COCTABOM.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHUS IO JUCUUILIIMHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

IIK-9 - Mimeet HaBBIK BBITIOIHATH 00OCHOBAHHE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIMM Y CUCTEM TSITOBOT'O MOJBUKHOTO COCTaBA.

OOyueHue 1Mo JUCIUILIMHE (MOJIYIIIO ) IPEIIoIaraet, 4To 1o ero pe3yJibraTaM
oOyuJarommiicst Oyier:

3HaTh:

Ha3HAUYCHWE, YCIIOBHS OJKCIUTyaTallud, (PYHKIIMOHAJIbHBICE U CTPYKTYpPHBIC
CXEMBI, a  TakkKe  DJIEKTPOTSATOBBIE UM TATOBBIE  XapaKTEPUCTUKHU
AIEKTPONOABUIKHOIO COCTaBa

Ymern:

WCIIOJIB30BaTh OCHOBHBIE PACUYETHBIE COOTHOIICHUS JUIsl OIpeeIeHuUs
mapaMeTpoB  JJIEMEHTOB, Yy3JOB M  OJOKOB  CHCTEM  yIpaBJEHUS
3JIEKTPONOABHUKHOTO COCTaBa

Baaners:
METOJIJaMU PAlMOHAJILHON JKCILTyaTalliy, TEXHUYECKOTO OOCIIyKUBaHUS U
pEeMOHTa 000pY0BaHUS CUCTEM yIIPaBJICHUS JIEKTPOIIOABUKHBIM COCTAaBOM

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6miast TpyJI0EMKOCTh JUCHMIUIMHBI (MOAyJisg) cocTtaBisier 2 3.e. (72
aKaJieMMYEeCKuX Jaca(oB).



3.2. OOvem pgucuuIUIMHBL (MOAyJnsi) B (OpMe KOHTAaKTHOM paboOThI
oOydJarommxcss ¢ TEJarorTHYeCKUMH  pa0OTHHKaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K peann3anun 00pa3oBaTebHON MpOorpaMMbl Ha MHBIX YCIOBHSX,
IIPU [IPOBEJICHUU YUEOHBIX 3aHATUM:

KomnaecTBo yacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeieHIH YUeOHBIX 3aHATHH (BCETO): 32 32
B Tom uucne:

3aHATHS JCKIUOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO TUTIA 16 16

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM padOThl OOydYarOUIUXCSA C
[e1arorn4ecKuMI pabOTHUKAaMU U (WJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNpHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, IPU HNPOBEACHUU
IPOMEXKYTOUHOM arTecTanuu coctaBisieT 40 akageMHUecKux Jaca (oB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHUH, 00bEeM NUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaau30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOW padOThl 00yUaroIuUXCs, a TAaKKe B (hopme
KOHTAaKTHOM pabOThl 00YyYalOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMU U (WIIH)
JUIAMH, TPUBJIEKAaEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha UHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/1

1 |Bunasl cuctem yrnpaBieHus

CV J3IIC sBns0TCSA OQHOM U3 BaXXHEUIINX COCTABHBIX YacTel, IpeJHa3HAYEHHOM Ul PeryIupOBaHUs
CKOPOCTH JIBIKEHUS TIOABIYKHOTO COCTAaBA B PEXKHUMAX TATH U SJIEKTPHUUECKOTO TOPMOKEHUS.
PaccMoTpeHB! BUABI HEABTOMATH3MPOBAHHBIX CHCTEM YTIPABJICHHS: C HETIOCPEACTBEHHBIM 1 C KOCBEHHBIM
ynpasienueM. A takxe CY OIIC ¢ ucroinp30BaHNEM HHANBHIYATBHBIX FJIH TPYIIIOBEIX KOHTAKTOPOB

2 |OcHOBHBIE ONEpaAIH YIIPABICHUS.

BCY 1no3BoJIOT OCYIIECTBIATH OECCTYNEHYAThIH MyCK, ITIABHOE PETyJIMPOBAHHE CHII B PEKUMaX TATH U
TOpMO>KeHHMs. PaccMoTpeHb!I cxeMbl (ha30Boro peryaupoBanus HanpspkeHust Ha JI1C nepemeHHOTo ToKa U

HUMITYJIbCHOT'O PETYJIMPOBAHUA HANIPAKCHUA Ha OIIC mOoCTOSHHOTO TOKA.

K HuM oTHOCSATCS: TOJAKIIOYCHUEC OIIC x HUCTOYHUKY 3HGKTpI/I‘leCKOI71 OHEPIruu U OTKIIOYCHHUE OT HETO C




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

TIIOMOIIIBIO TOKOTIPUEMHHNKOB, BKIIFOUEHNE BCIIOMOTI'aTCJIBHBIX MAIlIMH U allliapaToB 3aIlUThI, YIIPABJIICHUE
OIIC B PEKUMaxX TATHU U JICKTPUICCKOTO TOPMOIKCHHSA, pEBECPCUPOBAHUC.

3aK0OH U3MEHECHHUS BEIINUNHBI ITYCKOBOTI'O PE3UCTOpa IMPH IMOCTOAHCTBE ITYCKOBOT'O TOKaA.
IIpu HEM3MEHHOCTH MyCKOBOTO TOKA U, CIIE0BATEIbHO, TATOBOTO YCUJIHS yIIy4IlllaeTcs IaBHOCTh IIyCKa
OIIC. OnpeneneHsl 3aBUCUMOCTH MEXy TAKUMU ITapaMeTpaMH KaK CKOPOCTh, BETMUMHA ITyCKOBOTO
COIPOTHUBJICHHS M ITyCKOBOH TOK. [Ipn yBenmuernu ckopoctu apmxeHust JI1C myckoBoe conpoTHBICHHE
YMEHBIIAETCS TUHEUHO

PacuerHblie pesKUMBI TyCKOBBIX peocTaToB. Pacuer mycKOBBIX (TOPMO3HBIX) pEOCTATOB.
OTH peXUMBI HEOOXOMMO YUUTHIBATH IIPH BEIOOPE IMYCKOBBIX PEOCTATOB.

K HMM OTHOCSTCS: MyCK P MUHUMAaJIbHOM YCKOPEHUH, JUTHTENIbHAs paboTa ¢ TIOJIOBUHHBIM YacOBBIM
TOKOM Ha J1I000¥ peocTaTHOM MO3UIKY, pad0Ta B TEYEHUH 5 MUHYT Ha MaHEBPOBBIX MO3UIIMSX, ABH)KEHHE
Ha pacuyeTHOM IOABEME Ha 2-3 MPEIIISCTBYIOMIHNX X0A0BOM MO3UIHSAX.

PaccmarpuBaroTest BOmpocsl pacuera 3G (heKTHBHOrO TOKa AT CeKLHH MycKoBoro peocrara. Kak
omnpenernsercs Hauboee TsHKEIbIA PeXUM [T HUX. AHAJIOTHYHO PaCCYUTHIBAIOTCS H TOPMO3HbIE
peocTaThl.

Pacuer nyckoBbIX (TOpMO3HBIX) peocTaToB. [IpoBepka o HarpeBaHUIO MyCKOBBIX

(TOPMO3HBIX) PEOCTATOB

PaccmarpuBaroTcst Borpock! pacuera 3pheKTHBHOrO TOKa JUIsl CEKIHMH IyCKOBOTro peocTara. Kak
OIPCACIIACTCA HaI/I6OHee TSDKEJIBIN PEKUM IJIs HUX. AHaIOTHYHO PaCCYUTHIBAIOTCA U TOPMO3HBIC
peoCTathl.

BbI160p pe3ncTopoB At pac4eTHBIX PEKUMOB MOJKET OBITh BBIIIOJIHEH 110 KPUBBIM HarpeBaHUs WM 110
ypaBHEHHIO HarpeBaHus. [IpuBOATCS XapaKTEpPUCTHKN M KOHCTPYKTHBHBIE OCOOCHHOCTH PeocTaTa THIIA
K.

KoMmioHoBKa MyCKOBBIX (TOPMO3HBIX) PEOCTATOB. Pacuer AOMOJIHUTENbHBIX CTYIIEHEN
CxeMbl COeTMHCHNHN CEKIUI ITyCKOBBIX (TOPMO3HBIX) PEOCTATOB COCTABIIAIOT C YUETOM OIMpPEICIICHHBIX
ycaoBuil. J{Jis yBeIMUeHUs YKMCiia peOCTaTHBIX MO3ULIUNA MPUMEHSIOT NapajlieJIbHOE BKIIFOUEHUE CEKIIUN
MyCKOBBIX (TOPMO3HBIX) PEOCTATOB.

[Tpu nmepexope ¢ X0J0BOH MO3UIIMK HA TIEPBYIO PEOCTATHYIO MO3UIUIO ClIeAYyoIero coennueHus TO/]
WCTIONIB3YIOTCS JIOTIOJIHUTENbHBIE cTyneHn. VX komudecTBo onpenensercs TunoM JI1C. Haznauenue
JTAaHHBIX CTYTICHEH 3aKII0YacTCs B OTpaHMYCHUN TOKA TpH reperpynmupoBkax TI/I.

[leperpynnupoBKu KOPOTKUM 3aMbIKaHHUEM U UTYHTHPOBAaHUEM pe3ucTopoM yactu TO/I.
Jus yBenmuenus ckopoctu II1C HeoOXoauMo mpuMeHTh reperpynmupoBka TO/1. [leperpynmupoBka
KOPOTKHUM 3aMbIkaHneM dacTi TO/] nmeeT cymiecTBEeHHBII HE0CTaTOK - IPOBa CHIiIbI TATH. Bo BTopom
criocoGe neperpynnupoBku TO/] 3Toro HepoCcTaTKa HET M3-3a OTCYTCTBHUSA T'€HEPATOPHOTO TOKA BO BpEeMs
MEePEKIIFOUCHUI.

[TeperpynnupoBku TO/] ¢ MOMOIIBIO BEHTHIILHOTO NIEPEXO/A U IO CXEME MOCTA.

B tpersem mMetone neperpynmnupoBkr TO/] (BeHTHIIBHBIN TIEPEX0/T) HCIOIB30BAHNE CHIIOBBIX JIHOJIOB
COKpAIllaeT KOJIMYECTBO NEPEXOJHBIX NO3HLUI ¢ IATH A0 ABYX. A MPUMEHEHUE NeperpynnupOBKH MO
CXeMe MOCTa Ha MOTOP-BarOHHOM IIOJIBUKHOM COCTAaB€ YMEHBIIAET JO OJHON NEePeX0 HON MO3ULUH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

HccnenoBanue paboThl Lienel ypaBiaeHUs! 3JEKTPOIIOIBUKHOTO COCTaBa MOCTOSIHHOTIO

TOKa B PEKUME TAT'H.

AHaHI/I?,I/IpyeTCH cxema 1erneit yYHOpaBJICHUA Ha 1-oit NO3UIUU KOHTpOJUIEpa
MallMHHUCTA CTCHAA Q)HBHHGCKOFO MOACINPOBaHUA OIIC. A TAaK¥XKC, KaKUc
armnapaTtbl BKIIOYAKOTCA B CHJIOBOM 1IN BO BpEMs IyCKa. MO,HCJ'II/IpyIOTCﬂ
HCKOTOPBIC BO3MOKHBIC HEUCIIPABHOCTHU B LECTIAX YIIPABJICHUA.

HccnenoBanue paboThI LieNeH ympaBiIeHUs 3JIEKTPOIIOABIKHOTO COCTaBa MOCTOSIHHOTO

TOKAa B PEKUME PEKYIIEPATUBHOTO TOPMOKECHUS.

PaccmarpuBaeTcs mporiecc COBMECTHOTO BKIIIOUEHHS allapaTa
HETIOCPEACTBEHHOH 3aIUTHI (OBICTPOACHCTBYIOMINI BRIKITIOYATEINb) U allllapaTa
KOCBEHHOM 3a1uThl (auddepeHnuansHoe pele). AHAIOTHYHO MOJEITHPYIOTCS
BO3MOJKHBIE HEHCIIPABHOCTH B DJICKTPHYECKUX LIETISX.

HccnenoBanue paboOTHI IIETCH yIIpaBJICHUS MPH PETyIUPOBAHUH HAMPSIKCHUS 32 CUET
BCTPEYHO-COTIIACHOTO BKIIFOUCHHSI 0OMOTOK Ha HU3IICH CTOPOHE TATOBOTO
Tpanchopmaropa.

U3-3a MOJAAPU30BAHHOI'O 6LICTpOZ[eI>iCTByIOH.[CFO BBIKJIFOYATCJIA IPUXOAUTCH

MNPpUMCHATH HOHOHHHT@HLHBIﬁ armapar 3allliTbl BO BpEMs PEKylICpaliunu

(6pIcTpOHEHCTBYIONIHIA KOHTAKTOpP). PaccMaTpuBaroTCst mpomeccs mpu

HOPMAaJIbHOM PEKUME PEKYIIEPAaTUBHOIO TOPMOKEHUS U IIPU aBapUUHOM -

KOPOTKOM 3aMbIKaHUH B CHJIOBOM nemnu.

Hccnenoanue paboThI LIeNel yIpaBieHUs IPU PETyIUPOBAHUH HAMIPSDKEHUS 33 CUET
BCTPCYHO-COIJIaCOBAHHOI'O BKJIFOUCHUA 0OMOTOK Ha HHU3ILIEH CTOPOHE TATOBOI'O
TpanchopmaTtopa

Ha 3IIC onHO(ha3HO-NIOCTOSHHOTO TOKA JUIS PEryJIMPOBaHUS HAPSDKCHUS Ha

T3 lax He0OX0ANMMO U3MEHATH KOAPPHUIUEHT TpaHCPOPMALIUHU TpaHCHOopMaTOpa

MyTeM W3MEHEHHS YiCiIa BUTKOB Ha IEPBUYHOMN WIIM HA BTOPHYHON CTOPOHAX

Tpancdopmaropa. B atoit maboparopHoii pabote paccMaTpuBaeTcs

peryJIMpoBaHye HAIPsDKeHHUS Ha HU3IIEeH CTOpOHE TpaHC(hopMaTopa.

HccnenoBanue pa6OTI>I OIIC OI[HO(I)BBHO-HOCTOHHHOFO TOKa B PEKUME PEOCTATHOT'O

TOPMOKCHUA

s camxeHns ckopoctH BrxeHns Ha OI1C npumensTes peocTaTHOE
TopMOkeHHe. PaccmaTpuBaroTcs 3JIeKTpUYECKHE LENN IPU PEOCTaTHOM
TOPMO>KEHNH. J[OTIOTHUTENIFHO aHAM3UPYETCs CTPYKTypHast cxema OJ0ka
YIPaBJIEHUS pEOCTATHOTO TOPMOKEHUSI.

Pabota nieneit ynpapiieHUs TATOBBIMU JABUTATEIISIMH B TITOBOM PEXHME
PaccmarpuBaetcs npouecc ynpasneHus TO/laMu B TATOBOM pexXHUMeE.
AHaTU3UPYIOTCS JIEKTPUIECKUE CXEMBI IIETIeH YIIPaBIeHUS, a TAK)KE CUIIOBBIE

Lenu.

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

Jis ymensieHus ckopocTy AsrkeHus OI1C npuMeHsSIOT Takxke

peKylnepaTuBHOE TOPMOXKEHHE. AHAIN3UPYETCs paboTa MHBEPTOPA BO BCEX 4-€X 30HaX PeryJIMpOBaHMs.
PaccmarpuBaeTrcst Ha3HaUeHUE aNnapaToB B CUJIOBOM LIEMU 3JIEKTPOBO3a B PEXKUME PEKYNIEPATUBHOIO
TOPMOKECHHS.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.




Bun camocrosiTensHO#M paboThI

1 |[ToaroroBka K MpaKkTHYECKUM paboTam

2 | IlogroroBka K MPOMEKYTOYHON aTTECTAIUH.

3 | [loaroroBka K TeKyuiemMy KOHTPOJIIO.

5. Ilepeuenr wu3naHui, KOTOpPHIE PEKOMEHIYETCS HCHOJIb30BATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
Ne
n/n
1 | IInakc, A. B. CucteMsl ynpasieHus https://reader.lanbook.com/book/35812/preview#1
SJICKTPUYCCKUM IMOJABUKHBIM COCTAaBOM
: yaeOnuk / A. B. Ilmakc. — Mocksa : ,
2005. — 360 ¢. — ISBN 5-89035-303-
9. — TekcT : anekTpoHHbIH // JIaHb :

buGnuorpaduueckoe onucanue Mecto noctymna

3JIEKTPOHHO-OUOINOTEUHAs CUCTEMA
2 bypkos, A. T. DnekTpoHuka u URL: https://e.lanbook.com/book/206324 (nata

Hp€06pa3OBaTCJIBHaﬂ TEXHUKA : O6paH1€HI/ISIE 12.01 2026) — Pexum AocTymna:
IJId aBTOPHUS. MOJIb30BATEINCH.

yuebnuk / A. T. BypkoB. — Mocksa : ,
[6.1.]. — Tom 2 : DnexTpoHHas
npeoOpaszoBarenbpHast Texauka — 2015.
— 307 c.— ISBN 978-5-89035-797-7.
— TekcT : anekTpoHHbIH // Jlans :
AIIEKTPOHHO-OMOIMOTEYHAS CUCTEMA

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX ©0a3 JaHHBIX U
WH(GOPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHMH TUCUHUILIIUHBI (MOAYJIs).

http://library.miit.ru/ - 57aeKkTpOHHO-OMOMMOTEYHAS CHUCTEMa Hay4YHO-
TexHu4eckor onbnmmoreku MUUT

http://rzd.ru/ - caiir OAO «PX/I».

http://elibrary.ru/ - HaydHas syiekTpoHHass OMOIMOTEKA

ITouckosrie cucteMsl: Yandex, Rambler, Mail

/. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MPOTrPaMMHOTO OOECreYeHus, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

CucremMa aBTOMAaTU3UPOBAHHOTO NpoekTupoBanusa Kommac



8. Omnwucanue MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTLINHE (MOIYIIIO).

JlexuMoHHas ayauTopus, 000pyJ0BaHHAs ayJUOBU3YaIbHBIMU CPEICTBAMHU
o0yueHus.
9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3aueTt B 9 cemectpe.

10. OneHoYHBIE MaTEpHUAIBI.

OueHouHbIE MaTepuabl, IPUMEHSEMBIE ITPU NPOBEACHUH MPOMEKYTOUHOM

aTTECTaIlui, pPa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).



ABTOpBI:

JIOLICHT, K.H. Kageapsl « TsAroBbii
HOJIBM)KHOM COCTaB KEJIE3HBIX IOPOT»

CoracoBaHo:

3aBeayrommii kadeapon dulJl

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHU

B.II. OGyxoB

O.E. [IynoBukoB

H.A. AunpusiHoBa



