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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpro ocBOEHUSI y4€OHON TUCHMUIUIUHBI "DIIEKTPUUYECKHE CXEMBI TATOBOIO
HOJIBUYKHOTO cOCTaBa" sIBJISIETCS:

- (opmupoBaHME Yy CTYJEHTOB IMOHATHI O TIpolecce YIpaBiICHUA
AJIEKTPONOBUKHBIM COCTABOM B PEXKUME TOPMOKEHHUSL.

3amagyaMu  OCBOEHHUS y4e€OHOW IUCHUIUIMHBI "DIEKTPUUYECKHE CXEMBI
TATOBOT'O MOJIBUYKHOTO cOCTaBa'" SIBJISIOTCS:

- OCBOGHHE  CTPYKTYyphl, TpHHIOWMNA  JEWUCTBHUs, OCOOCHHOCTEH
KOHCTPYKTUBHOI'O  HCIIOJHEHWS, YCIOBUW  O3KCIUIyaTalud W PEMOHTa
AIIEKTPUYECKUX CXEM TOPMOKEHHUS 3IEKTPOIIOBUKHOTO COCTABA;

- OCBOCHHME HA3HAYEHMsI, YCIIOBUS OSKCIUlyaTalMH, (YyHKIUOHAJIBHBIX H
CTPYKTYPHBIX CXEMBI;

- OCBOEHUE pACUETHBIX COOTHOUIEHUH Jisi ONpEIEICHUs MapaMeTpoB
AJIEMEHTOB, y3JI0B W  OJIOKOB  3JEKTPUYECKUX  CXEM  TOPMOKEHHUS
ANEKTPOIOABUKHOTO COCTABA;

- OCBOGHME METOJaMHU pALHMOHAJIBHOM JKCIUIyaTallud, TEXHUYECKOTO
OOCITyKMBaHUSI U PEMOHTa OOOPYJIOBAHMS AJIEKTPUUYECKUX CXEM TOPMOKECHHUS
ANEKTPOIIOABUKHOIO COCTABA.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO JUCHUILIIMHE (MOIYJIIO).

Ilepeuenbp (GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTENbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-3 - CiocoGeH oCymIeCTBISITh UCIBITAHUS, TEXHUIECKOE OOCITyKHBaHHUE
Y PEMOHT OCHOBHBIX 3JIEMEHTOB U YCTPOMCTB ANEKTPOIOABUAKHOIO COCTABA;

IIK-4 - CniocoOeH mpoBOAUTH SKCIEPTU3Y U pa3padaThIiBaTh MPOEKTHI y3I0B
U YCTPOWCTB, TEXHOJOIMYECKUX TMPOLECCOB AKCIUIyaTalud, TEXHUYECKOTO
00CITyKMBaHUS U PEMOHTA TATOBOTO MOBUXHOT'O COCTaBA.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaromuiicst Oyer:

3HATD:
CoBpeMeHHBIE CXEMbI AJIEKTPUYECKOTO TOPMOXKEHHUS AJICKTPOIOABUKHOTO
COCTaBa,

Baaners:
KPUTEPUSIMHU OLICHKH 3P (HEKTUBHOCTH IIPUMCHEHHS CHCTEM DJICKTPHIECKOTO
TOPMOKEHHUS MTOJIBUKHOTO COCTaBa

YMeTh:



BBIOMpaTh HanboJee MOAXOAIINN CIOCO0 peann3ai CUCTeMbl UC3X0 IS U3
TEXHUYECKUX TpeOOBaHWU K TMOABMKHOMY COCTAaBYy M YCJIOBHH 0O€30MaCHOCTH
JIBUKEHUS

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyJIOEMKOCTh AMCIHHUIUIMHBI (MOJyJisA) coctaBiseT S5 3.e. (180
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aini 00pa30BaTEIbHONW MPOTPaMMBbI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum ydeOHBIX 3aHIATHI
Bcero | Cemectp Ne3

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 48 48
B ToMm uncne:

3aHATHUS JEKIIMOHHOTO THUIIa 16 16
3aHATUSA CEMUHAPCKOTO TUMA 32 32

3.3. O6peM mucHUIUIMHBL (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (MJIH) JTMLAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
IPOMEKYTOUHOM aTTecTaluu cocrapiser 132 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATFHOMY Y4eOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXcs, a Takxxe B popme
KOHTaKTHOM pabOThl 00YUYaIOIIUXCSl C MEJAarornyecCKuMu pabOTHUKaMU U (UJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peaM3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Bunel cucrem ynpaBieHus.

CV OIIC sgBastoTCS OJTHON U3 BAXKHEHUIIIMX COCTABHBIX YacTeH,

MpeIHa3HAYCHHOM JJIsl PEryJIUPOBaHUS CKOPOCTHU JIBHKCHHUS MOJBIKHOTO COCTaBa
B PEXKHMMAaX TATH U 3JICKTPUUCCKOTO TOPMOKEHUS. PacCMOTPEHBI BUIBI
HEaBTOMATHU3MPOBAHHBIX CUCTEM YIIPABICHHUS: C HEIIOCPEICTBCHHBIM U C
KOCBEHHBIM ymnpasieHueM. A taxxe CY OIIC ¢ ucnonabp3oBaHueM
WHAWBUAYAIBHBIX WM TPYTIIOBBIX KOHTaKTOPOB.

beckonTakTHble cucTeMbl yripaBieHus. OCHOBHBIE ONEpalliy yIIpaBiICHUSI.
- BCVY mo3BoNSIOT OCYIIEeCTBIATE OECCTYNEHYATHIH ITyCK, IUTaBHOE

PETYINPOBAHUE CHJI B PEXXHUMAaX TATH M TOPMOKCHHUS. PacCMOTPEHBI CXEMBI

(azoBoro perynuposanus HanpspkeHust Ha JI1C nepeMeHHOro ToKa 1

UMITyJIbCHOTO pPeryaupoBaHus HanpsbkeHus Ha OIIC nocTosHHOTo Toka.

- K Hum otHOCATCA: moakmouenne DIIC K HCTOYHUKY 3JIEKTPUUECKON IHEPTUH U
OTKITIOYEHHE OT HEro C MOMOIIBI0 TOKOIPHEMHUKOB, BKIIIOUCHHE
BCIIOMOTATEIbHBIX MAIIMH U allllapaToB 3aIluThl, ynpasieHue JI1C B pexxnmax
TSATU U 3JIEKTPHIECKOTO TOPMOXKEHHS, PEBEPCHPOBAHHE.

Pacuer myCcKoBBIX (TOPMO3HBIX) PEOCTATOB.

PaccMaTpuBaroTCst BOTIpOCh! pacuera 3pPpEeKTHBHOTO TOKA JIsl CEKIU i
MycKOBOro peocrata. Kak onpenensercss Hanboee TSHKENbIA PeKUM I HUX.
AHATOTHYHO PACCUUTHIBAIOTCSI H TOPMO3HBIE PEOCTATHI.

[TpoBepka 1o HarpeBaHuIO MyCKOBBIX (TOPMO3HBIX) PEOCTATOB.
BbI60Op pe3nucTopoB At paCUETHBIX PEKMMOB MOXKET OBITh BBIIOJIHEH I10
KPUBBIM HArpCBaHU:A WA 110 YPABHCHUIO HAIrpCBaHUA. HpI/IBOZ[FITCﬂ
XapPAKTCPUCTHUKH U KOHCTPYKTHBHBIC 0COOEHHOCTH pceocTara TuIa K.

KoMiioHoBKa mycKOBBIX (TOPMO3HBIX) peocTaToB.CXEeMbI COEIMHEHNN CEKLUI IIyCKOBBIX
(TOPMO3HBIX) PEOCTATOB COCTABJISIOT C YUETOM ONpPENETIEHHBIX YCIOBHM. [
YBCIIUMUCHUA YUCJIa pECOCTATHBIX HO3PII.IPII>1 MPUMCHSAIOT MAPAJIICIIBHOC BKIIFOUCHUC CeKL[I/Iﬁ
MyCKOBBIX (TOPMO3HBIX) PEOCTATOB.

CxeMbl COeIMHEHNH CeKINI IMyCKOBBIX (TOPMO3HBIX) PEOCTATOB COCTABIISIOT C

YYETOM OIpEEICHHBIX YCIOBUN. JIJIsl yBeIMUEHUs YUCia peOCTaTHBIX MO3UIUI

MPUMEHSIOT MapajlIeIbHOE BKIIFOUEHUE CEKLIUI ITyCKOBBIX (TOPMO3HBIX)

peocTaToB.

OneKTpuyeckas yCTOHYMBOCTb.

Bcee cuctemar QJICKTPHUICCKOI'O TOPMOKCHHUA JOJDKHBI YOBJIICTBOPATH
TpeOOBAaHUSAM DIEKTPHUSCKON yCTOMIUBOCTH. Paz0ouparoTcs aIeKTpHIecKie CXeMBbI
JUTSL pEOCTaTHOTO U PEKYTEPATUBHOTO TOPMOKECHHH.

PeocTatHoe TOpMO)KeHI/IC.PeOCTaTHOC TOPMOIKCHUC.

TIpumensieTcst s o Iep KaHust MOCTOSTHHOM CKOPOCTH Ha KPYTHIX CITyCKax
WM CHIKEHHUSI €€ TIepe]l OTPAaHMYEHUSIMU 110 CKOPOCTH. Brizensemast mpu 3TomMm
SHEPrusi TACUTCSl HA TOPMO3HOM peocTaTe. AHAIU3UPYIOTCS XapaKTEPUCTUKU
PEOCTaTHOrO TOPMOXKEHUS C OTPAHUUYEHUSIMH, & TAKXKE UCTOIb3yEeMbIe CXEMBbI
BKIrOYeHUs: TO/] Ha MOABUKHOM COCTABeE.

PexynepatnBHOE TOPMOKEHNE.

Hcnonp30BaHue peKynepaTUBHOTO TOPMOXKEHHSI aHAJIOTUYHO PEOCTATHOMY
TOPMOXKEHHIO, TOJIBKO BbIACTIACMAA DHEPTUA OTAACTCA B KOHTAKTHYIO CETh. Taxoke
PacCMOTPEHBI XapaKTEPHUCTUKU C BO3SMOXHBIMH OTPAHUYCHUAMU U CXEMbI
BriroueHus TOJ] na OIIC.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

HccnenoBanue paboThI AIEKTPHUECKON CXEMBI TOPMOIKEHUS SIIEKTPOTIOABIKHOTO

CcOCTaBa NOCTOSAHHOT'O TOKA.

AHanmsupyeTcs cxeMa Ierieil ynpasieHus Ha 1-0# mo3unnuu KOHTpoIiepa
MaIIpHICTa cTeHAa ¢pusndeckoro moaemupoBanus JIIC. A Taxxke, Kakue
ammmaparthl BKIIIOYAIOTCS B CHIIOBOH [IeNH BO BpeMs Imycka. MoaenpyroTes
HEKOTOPBIC BO3MOXHBIC HCHCIIPABHOCTH B IICTIAX YIIPABICHUS.

I/ICCJ'Ie,I[OBaHI/IC pa6OTI)I ueneﬁ YHpaBJICHUA allllapaToOB 3alIUTHI SJICKTPOIIOABHUIKHOI'O

coCTaBa

PaccmarpuBaetcs nporecc COBMECTHOTO BKIIFOUEHUS alnapaTa
HETIOCPEICTBCHHON 3aluThI (OBICTPOAECHCTBYFONIMI BHIKITIOUATEIb) U allllapaTa
KOCBEHHOM 3a1uThl (anddepeHnuansHoe pene). AHAIOTHIHO MOJECTHPYIOTCS
BO3MOJKHBIE HEHCIIPABHOCTH B JICKTPHUECKUX IIETIAX.

UccnenoBanue padots nenei ynpasiaeHuss II1C mocTOSHHOTO TOKa B pexXuMe

PCKYIICPAaTUBHOI'O TOPMOIKCHU .

H3-3a nonsspu30BaHHOTO OBICTPOJICHCTBYOLIETO BHIKITFOYATEIS IIPUXOAUTCS
IIPUMEHSTH JONOJHUTEIbHBIN anmapar 3aliuThl BO BpeMs peKyIepalu
(6pIcTpOAECHCTBYIONTHI KOHTAKTOp). PaccMaTpuBaroTCsl Mpoueccs Ipu
HOPMAaJIbHOM PEKUME PEKYIIEPaTUBHOIO TOPMOKEHUS U IIPU aBapUMHOM -
KOPOTKOM 3aMBIKaHUH B CHIIOBOM LIETIH.

HccnenoBanue paboThI LieNeil yIIpaBieHUs IPU PETYIUPOBAHUM HAIIPSDKEHUS 32 CUET
BCTPCHYHO-COINIACHOT'O BKIIFOUYCHU S 00OMOTOK Ha HU3LIEH CTOPOHE TATOBOT'O
TpaHchopmaropa

Ha OI1C onHo(}a3HO-TIOCTOSIHHOTO TOKA JUIS PEryJIMPOBaHUS HAIIPSKEHUsI Ha

TH/lax HE0OXOAUMO U3MEHSITHh KO3PPHUIUEHT TpaHCPOPMALIMHU TpaHChopMaTOpa

IMyTEM U3MCHCHUA YUCJia BUTKOB Ha HepBI/I‘IHOﬁ WJIN Ha BTOpH‘IHOﬁ CTOpOHAaxX

TpancopmaTopa. B aToit maboparopHoit paboTe paccMaTpuBaeTcs

pEeryJIMpoBaHUE HANPSDKSHHUS HA HU3IIEH CTOPOHE TpaHChopMaTopa.

Uccnenosanue padotsl IIIC 0HO(PA3HO-TOCTOSHHOTO TOKA B PEKUME PEOCTATHOTO

TOPMOXKECHUS.

Jnst cHrxenust ckopoctu ABmkeHus Ha DI1C npumeHsTcst peoctaTHoe
TOpMOXeHHEe. PaccMaTpuBarOTCS AJEKTPUUYECKUE TIETIH TIPH PEOCTATHOM
TOPMOKCHHU. J[OTTOTHUTEIBHO aHAIU3UPYETCS CTPYKTYPHAs cxema OJioka
YIpPaBIEHUS! PEOCTATHOTO TOPMOKEHHUSI.

Pa6oTa ueneﬁ YHOPAaBJICHUA TATOBBIMU JIBUTATCIIAMU B TATOBOM PEIKUME.
PaccmarpuBaercs npouecc ynpasneHust TO/laMu B TSITOBOM pEXUME.
AHaNM3UPYOTCS 3NEKTPUUECKUE CXEMBI LIENIEH yIpaBlIeHHs], a TAKXKE CUIOBbIE

LETH.

OIIC ogHO(}a3HO-TTOCTOSHHOTO TOKA C PEKYNEPATUBHBIM TOPMOKEHHEM.
s ymensimeHust ckopoctr apmwkerns JI1C npuMeHsroT Takxke

peKyIepaTUBHOE TOPMOKeHHE. AHAIM3UpYeTCs paboTa HHBEpTOpa BO BCeX 4-exX
30HaxX peryjupoBaHus. PaccMaTtpuBaeTcst Ha3Hau€HUE allnapaToB B CUIIOBOM LN
3JEKTPOBO3a B PEXKUME PEKYIIEPATUBHOTO TOPMOKEHUS.

4.3. CamocrosiTenbHas paboTa 00y4arommXcs.




Bun camocrosTensHOM paboThI

n/m
1 |IIpopaboTka JIEKUMMOHHOTO MaTepHaa.
2 |[logroroBka Kk 1abopaTopHBIM paboTam
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTALUH.
4 | IloarotoBka K TEKyLIEMY KOHTPOJIIO.

5. Ilepeuenr wu3naHui, KOTOpPHIE PEKOMEHIYETCS

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

HCIIOJIB30BATh IIPpU

11\/{(; bubnmorpaduueckoe onucanue Mecto nocryna
1 CucTembl yIpaBIeHHS JIEKTPUUECKUM TOIBHKHBIM HTB (33); HTb (yu.3);
coctaBoM A.B. [Tnakc OgHOTOMHOE M3aaHKe MapuipyT , HTB ($6.); HTB (43.2)
2005
1 [ToaBuKHOM cOCTaB AIEKTPUDHUIIMPOBAHHBIX JKEIE3HBIX HTB (yu.3); HTB (yu.4);
nopor. Teopust paboThI HIEKTPOOOOPYI0BAHUS. HTB ($6.)
DnexTpuueckue cxemsl U amnmnaparsl Tuxmenes bopuc
Hukonaesuu; Tpaxtman Jleonnn Muponosuu OgHoTOMHOE
uznanue Tpancnopt , 1980
2 OnektpoBo3 BJI80c [leBsaTkoB; KyuepoB OgHoTOMHOE bubmuoreka MKT
usnanue Tpancropr , 1990 (JIrobmmro); HTB
(yu.1); HTB (yu.3); HTB
(yu.6); HTB (¢6.)
3 [IpoekTupoBaHrEe CUCTEM yIPaBICHHUS 3JICKTPONOABUKHBIM HTB (yu.3); HTb (yu.6);
cocraBoM Poranos Hukonaii AnekceeBud; 3axapueHKo HTB (¢6.)
Hmutpuit imutpuesuy; [Inakc Anekceit Binagumuposny;
Hekpacos Bnagumup MBanosuy; MuskoB FOpuit Mouceesuy;
PoranoB Hukonaii AnexceeBuu OJHOTOMHOE U3/1aHUE
Tpancnopr , 1986
4 [TpaBuiia TATOBBIX PacUETOB IS MTOE3THOM PabOTHI Bbubmuorexa MKT
OnnortoMHoe u3nanue Tpancnopt , 1985 (JIroGmuno); HTh
(yu.1); HTb (yu.2); HTb
(yu.3); HTb (yu.4); HTb
(yu.6); HTB (§0.); HTb
(uz.1); HTD (u3.2)
5 DJeKTpOHHas TEXHHUKa U peoOpa3oBatenu bypkos Anatonuii | bubinoreka MKT

Tpodpumouu OpHoTomHOe u3aanue Tpancmopt , 1999

(JIrobmmmuo); HTB
(yu.2); HTb (yu.3); HTb
(yu.4); HTB (¢6.); HTB
(uz.1); HTB (u3.2); HTh
(u3.4)




6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

http://library.miit.ru/ - >33eKTpOHHO-OMOMMOTEYHAsT CHUCTEMa HAy4YHO-
TexHu4deckor omoanorexku MUNT.

http://rzd.ru/ - caiir OAO «PX/I».

http://elibrary.ru/ - nayunas sekTpoHHas OMOIHOTEKA.

ITouckosele cuctembl: Yandex, Rambler, Mail.

/. llepedyeHb JHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Crennanm3upoBaHHOTO MTPOTPAMMHOT0 o0ecrieueHus: He TpeOyeTcs

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

Jlig poBeieHHst 1abOpaTOPHBIX 3aHIATUA HEOOXOAUMO UMETh J1abOpaTOpUu
C HEOoOXOAMMBIM OOOpYAOBaHUEM JUIsl MCCIEIOBAaHUS CHCTEM YIPABICHUS
AIIEKTPOTIOIBMKHOTO COCTaBa MOCTOSTHHOTO U OJHO(a3HO-TIOCTOSHHOTO TOKa. J{7st
JCKIIMOHHBIX  3aHATHA HEOOXOIUMO KOMITBIOTEPHOE U MYJIbTUMEIHIHOE
obopymoBanue (BUIAEO -  ayJMOBU3yallbHbIE  CPEACTBA  OOy4YeHHS]  —
BUJICOIIPOCKTOPHI).

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

DK3aMeH B 3 cemecTpe.

10. OuleHOUHBIE MAaTEPUAIIBI.

OueHouHblE MaTepUabl, IPUMEHSEMbIE TTPU NMPOBEICHUN MPOMEKYTOUHOU
aTTeCTallMy, pa3padaThIBalOTCA B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktroM PYT (MUUT).
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