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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpto ocBOeHMSI y4eOHOW AUCHUIUIMHBI "BBICOKOCKOPOCTHOW Ha3eMHBIM
TpancnopT. O0mwmit Kypc" siBiaseTcs:

- 03HAKOMJICHHE CTYJEHTOB C OCHOBaMH YCTpPOICTBa U NPUHLIUIIOM pabOThI
AJIEKTPUYECKOTO  TPAHCIOpPTa  JKEJNE3HBIX  JOpOr, IMOAXOJaMH K  €ro
MPOEKTUPOBAHUIO, C TPOOIEMATHUKON CHENHMATbHOCTH U KPYrOM HWHIKEHEPHBIX
3a/1a4, pelaeMbIX Ha COBPEMEHHOM 3TaIle Pa3BUTHS.

3amagamMu OCBOCHHS Y4eOHOM AUCHUIIINHBI ""BBICOKOCKOPOCTHON HA3€MHBII
Tpa"cnopt. O0muit Kype" sBiIsieTcs:

— OCBOEHME OOUIMX MOHATUN O HAa3HAYEHUH, KJIACCU(PUKALUU U IPUHLIUIIE
paboThI AIEKTPUYECKOTO MOABMXKHOTO COCTaBa (3.11.C.);

— OCBOCHME OCHOB JIEKTPUUYECKON TATH U TATOBBIX PACUYETOB;

— OCBOEHHME YCTPOWCTBA, YIPOLIEHHBIX CHJIOBBIX JJIEKTPUYECKHX CXEM H
CIOCOOOB  PETyJIMPOBAHMS 3.M.C. TOCTOSIHHOTO UM TMEPEMEHHOI0 TOKa ¢
KOJUIEKTOPHBIMU ¥ aCUHXPOHHBIMH TATOBBIMH 3JIEK-TPOABUTATENSAMU (T.3.11.);

— OCBOEHHE OCHOB MEXaHUYECKON YacTH 3.I.C., €r0 OCHOBHBIX YacTed H
y3JI0B.

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

[lepeuenp (GopMuUpyEMBIX pe3yJbTaTOB OCBOCHHUS  00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

IIK-6 - CnocobeH oCymecTBIATh KOHTPOJb O€30MacHOCTH JBHXKCHUS M
JKCIUTyaTallid  Ha  JKEJIE3HOJAOPOXKHOM  TPAHCIOPTE B  3aKPEIJICHHBIX
MoApa3IeICHUsX;

IIK-9 - CnocobeH BBIMONHATE 000CHOBAHHME MapaMeTPOB KOHCTPYKIUH H
CHCTEM ITOABIKHOTO coctaBa BCM.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3HaTh:

- OCHOBBI KOHCTPYKIIMH, MPUHIIUI JEHCTBUS 3JEKTPOIMOABMKHOIO COCTaBa
MOCTOSTHHOTO TOKa. [IpuHuUIIUN AeHCTBUS, OCHOBHBIC KOHCTPYKTHUBHBIE 3JIEMEHTHI
AJIEKTPUUYECKOTO ABUTATENSI TMOCTOSHHOTO TokKa. CHUCTEMBbI 3JIEKTPOCHAOKEHUS
AICKTPpUPHUITMPOBAHHBIX JKeJIe3HBIX Jnopor. Kimacchukaimio, OCHOBHbIC MPU3HAKU
3JIEKTPONOJABM)KHOTO  COCTaBa  MarucCTpajbHBIX  JKEJEe3HbIX  JOpOr |
METpOnoJUTEHOB. OCHOBHBIE 3JIEMEHTBHI, NMPUHITUIT JEUTCBUS IJIEKTPUYECKOTO
JIBUTATelI TEPEMEHHOI0 TOKa (AaCMHXPOHHOTO, CHHXPOHHOI'O, CHHXPOHHOIO C



IOCTOSTHHBIMU MarHutamu). HazHaueHue, ycTpolCTBO U OCHOBHbBIE KOHTAaKTHOM
CETU MAruCTPAJIbHBIX JKEJIE3HBIX 10POT

- OCHOBHBIE JIEMEHTHI 3€MJITHOTO IOJIOTHA M BEPXHETO CTPOCHMS ITyTH.
CnocoObl peryJmpoBaHusi CKOPOCTH MOJBHYKHOIO COCTaBa € KOJUIEKTOPHBIMH
TATOBBIMM JABUTATEIIMH, DJICKTPOTATOBBIE U TATOBBIE XAPAKTEPUCTHUKHU IIPU
pa3aMuYHBIX ~ crocobax — peryinupoBaHus — ckopoctu. lloHatue — TAroBou
XapaKTEPUCTUKU  IOABWKHOIO  coctaBa.  OrpaHudeHHss Ha  TATOBBIC
xapakTepucTUKU. CrnocoObl YBEIMYEHHUS CHIbl TATH TOABM)KHOIO COCTaBa.
VYpaBHeHue nBrmxkeHus mnoesga. OCHOBHOE M JIONOJHUTEIBHOE COMNPOTHBIICHHS
nBrKeHN0. CrocoObl peryjJupoBaHUsl CKOPOCTH 3JEKTPONOIABUKHOTO COCTAaBa
IIEpEMEHHOro ToKa. Ha3HadeHwe, yCTpPOMCTBO W NPUHOMUI  JECHCTBHS
HOJYTIPOBOJHUKOBBIX MPEOOpa30BaTEIbHBIX YCTAaHOBOK IOJBUKHOIO COCTaBa.
HasHaueHne W yCTpPOWCTBO 3JJIEMEHTOB MEXAaHMYECKOM 4YacTU I1I0JBUKHOIO
cocTaBa: KOJECHBIX Map, paM TeJeKeK, OYKCOBBIX y3JI0B U Y3JIOB CBSI3U KOJECHBIX
nap € paMOM TEJIEKKHU, Y3JIOB CBS3H TEJICKKH C Ky30BOM, YIPYIHMX H
JUCCUNIATUBHBIX JJIEMEHTOB PECCOPHOrO TNOJABEIIMBaHUSA. Buabl KoiebaHuid,
JNEUTCBYIOIIMX Ha MOJBUKHOW COCTAaB

Baagers:
- Metoaukon pacuéra ImyCKO-TOPMO3HBIX PE3UCTOPOB
- Metoaukon pacu€ra Beca CoCTaBa

Ymerb:

- [Ipon3BOAUTE TATOBBIE U TOPMO3HBIE PACUETHI

- OmnpenensiTb OCHOBHBIE  MapaMETPbl  PECCOPHOTO  TMOABCIIMBAHUS
KEJIE3HOJOPOKHBIX dKUMAKEN

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIHUILUIMHBI (MOTYJIS).

OO6mast TpyIOEMKOCTh JUCHMUIUIMHBI (MOAyJisi) coctaBisieT 14 3.e. (504
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOTHI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKaAaMU U (WIKM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTeIIbHON MPOTrpaMMbl Ha HHBIX YCIIOBHUSX,
IIPY MIPOBEJICHUYN YUCOHBIX 3aHITHI:

KonuuectBo yacos

Tun y4eOHBIX 3aHATHI Cemectp

B
CTOTNOT | Ne2 | Ne3 | Ned

KonrakTHas paboTa Ipu npoBeIleHHN yUeOHBIX 3aHATHI (BCEro): 274 48 64 82 80




B Tom uucie:

3aHATUA JTEKLIUOHHOTO TUIIA 114 16 32 34 32

3aHATHS CEMUHAPCKOTO THUIIA 160 32 32 48 48

3.3. O6beM aucHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padoOThI
oOyyarommxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYaIOmUXCA C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBJIEKAEMbBIMH K peaTn3aliu
oOpa3oBaTeNpbHOM MpOrpaMMbl HA HWHBIX YCIOBUSIX, TMPU MNPOBEACHUU
MIPOMEKYTOYHOM aTTecTalu cocrapiisieT 230 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJILHOMY YY€OHOMY ILJIaHY, B TOM YKCIIE IPU
YCKOPEHHOM O00Y4YEHHMH, 00BEM JTHUCHMILUIMHBI (MOYJISI) MOXKET OBITh peaan30BaH
HOJHOCTBIO B (hOpME CaMOCTOATEIbHON pabOThl 00yJaromuxcs, a Takxke B popme
KOHTaKTHOW padOThl OOy4YarOMIMXCA C MEAAroru4ecKuMu pabOTHUKAMHU W (HJIN)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMBbl HA WHBIX
YCIIOBUSIX, TP MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

TemaTuka TEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE

1 Ponp TPAHCIIOPTAa B 9DKOHOMHUKE CTPAHBI
Bujs! TpanciopTa, aHaNN3 CTATUCTUYECKHX ITOKa3zaTeneil paboThl TpaHcmopTa. Pa3zsuTne
JKEJIe3HOIOPOKHOTO TpaHcopTa B Poccun u B Mupe

2 PaszButue tAroBOro IIOABMXXHOI'O COCTaBa

[IpennoceIKN BOSHUKHOBEHUS JIOKOMOTHBOB. [1yTH pa3BUTHS TATOBOTO IMOJBIKHOTO cocTaBa. [1apoBo3EL,
TEIUTOBO3EI, AIEKTPOBO3BI. Pa3BUTHE TATOBOTO IMOIBMKHOTO COCTaBa Ha JKEJE3HBIX Joporax Poccuiickoii
Nmnepun, CCCP, Poccun

3 |MHdpacTpyKTypa *Keae3HbIX 10por

HwuxHee cTpoeHue myTH, Ha3HAUYCHUE, YCTPOHUCTBA M OCHOBHBIE dJIEMEHTHI. BepxHee cTpoeHHe My TH.

Ha3Hau€HHe, YCTPONCTBO, OCHOBHbIE A1eMeHThI. CTPETIOYHbIE TEPEBOIBI.

CucTeMbl aBTOMaTHKHU U TEJIEMEXaHUKH Ha KEJIE3HBIX JJOporaxX, uX Ha3HaueHue. Y CTpoiCcTBa
ABTOOJIOKMPOBKY Ha HEIICKTPUPHUIIMPOBAHHBIX U SJICKTPUPUIIUPOBAHHBIX YUACTKAX JKEJIE3HBIX JIOPOT.
JIByX-, TpeX- 1 4eThIpEX3HaYaHasl aBTOOJOKUPOBKA. 3HAUCHUS CUTHAJIOB

4 |Cucrema TATOBOTO AJIEKTPOCHAOKEHUS IIEKTPOCHAOKEHHUS MMOCTOSTHHOTO Toka 3 kB, 25

kB 50 I'n, 2x25 kB

Hazanuenue cucteM dJIeKTpOCHAOKEeHMsI. DHEPreTHIecKas Ielb CUCTEMBI AJIeTpUIecKol Tsru. OCHOBHBIE

3JIEMEHTBI TArOBBIX NNOACTAHLUN IOCTOSIHHOIO TOKA U IEPEMEHHOI'O TOKOB. Y CTPOICTBA CEKIMOHUPOBAHMS
KOHTaKTHOM ceTu. [IpeumyinecTBa U HEJOCTATKU CUCTEM 3JIEKTPUYECKOM TATU

5 KonTakTHas ceThb JKEIE3HBIX aopor

Bupl KOHTAKTHBIX [TOJIBECOK, 00JIACTh UX MPUMEHEHHs. Ha3HaueHne 1 TUIIBI OCHOBHBIX JIEMEHTOB

KOHTaKHOI NOJABECKU: OIOPHBI, U30JIATOPLI, KOHTaKTHHﬁ, HCCYHII/Iﬁ u YCI/IJ'II/IBaIOIIII/Iﬁ npoBonaa, (bI/IKCElTopI)I,
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

3aKUMBI B CTPYHBI. PacmonoskeHne KOHTaKTHOMIo MPOBO/a B IUTaHE U MPo¢ue. AHKEPHBIE YIaCTKH
KOHTAaKHOM CeTH

K.]'IaCCI/I(bI/IKaI_[I/IH INOABH>KHOI'O COCTaBa
Knaccudukanus Tsroporo moABHKHOTO COCTaBa. JIEKTPOIIOIBIKHOM cocTaB. CHcTeMa yCIOBHBIX
00o3HaueHn#, npuMeHsieMas Ha xene3HbIx foporax CCCP u Poccuiickoii deneparuu. [TonsTre oceBoit

(hopMyITBI

ABTOHOMHBIH TATOBBII MOABMKHON COCTaB

ITapoBo3, ero sHepreTHyecKas LeNb

THHOBOS, ero BHCPFGTI/I‘IGCKEI}I 1ICIIb. Hepez[alm MOIITHOCTH TCIIJIOBO30B -- MCXaHHNYCCKaA, I‘I/I,HpaBJ'II/I‘IGCKaH,
QJICKTPHUUCCKasd NOCTOSHHOTO, IEPEMCHHO-TIOCTOAHHOI'O U TIEPEMECHHOTO TOKOB

HeaBTOHOMHBIN TATOBBIN HOABUKHOM COCTaB
SHGKTPOHOL[BI/I)KHOI‘/‘I COCTaB. CXGMLI (bOpMPIpOBaHI/IH I10€310B Ha SHCKTpH‘{eCKOﬁ TAre.

SHGKTpOHOHBH)KHOﬁ COCTaB KCJIC3HBIX JOPOI' HOCTOSHHOI'O TOKA € KOJUICKTOPHBIMHA

TATOBBIMH JIBUTATEIIIMU U PEIEHHO-KOHTAKTOPHOM CUCTEMOM YIIPABIICHUS
CprKTypa 9.11.C. ITIOCTOAHHOI'O TOKAa, OCHOBHBIC 3JICMCHTHBI CHUJIOBBIX uenel‘/'l 9.11.C. ITIOCTOAHHOI'O TOKa

10

KOJIJIGKTOpHaFI QJICKTpHUYCCKasd MalllrHa
ITpuHuMn EHTCBUS U 311EMEHTBI KOHCTPYKLUH KOJUIEKTOPHOU DJIEKTPUYECKON MaIlIMHbL

11

YCTpOMCTBO M MPUHIIUIT JEHCTBUS 0€CKOJUICKTOPHON AJICKTPUYESCKON MaIlIMHbBI
MNEPEMCHHOI'O TOKa

Cucrema Tpé€x(azHOro nNepeMEeHHOro ToKa. Y CTpOCTBO poTopa U cratopa TpEX($azHOro aCHHXPOHHOTO
nsuraress. CTpyKTypHast CXeMa 3JICKTPOIIOBIKHOTO COCTaBa ¢ OECKOIEKTOPHBIMH ABUTATEISIMA
MIEPEMEHHOTO TOKa

12

YpaBHEHME IBIKECHUS I0€3/1a U CUJIBI, IEHCTBYIOIINE Ha TTOE3T

Teopema 0 TOJHON KMHETUYECKON SHEPTUH Teia. BrIBO] ypaBHEHUsI IBHKCHUS [TOE3/1a.

[ToHsATHE yAENBHBIX CHJI. YpaBHEHHE ABIDKCHUS M0E3/1a B YACAbHON hopme

Cuitbl, neiTeByronue Ha noes. AHamu3 ypaBHEeHuUs IBUKEHUS 03714 U ONPE/ICICHHE PEKIMOB
JIBIKCHUS

O6pasoBanue cuibl TArd. OrpaHUYCHUS Ha BEIMYUHY CHJIBI TSATH, METObI €€ YBEIHUCHHUS

Cuna TOpMOKEHHSI

Cuuibl conpoTuBIieHN JBMKeHHI0. OCHOBHOE U JIOTIOIHUTEIHLHOE COMPOTUBIICHHE JIBIKEHUIO. [IpHunHbI
BO3HUKHOBEHHSI, (PAKTOPBI, BIUSIONUE HA BEIIMUUHY COMPOTHUBIICHHS JABUKEHHIO. PacuéTHbie
COOTHOIICHHS /IS OTIPEICICHUS CUIT CONPOTUBICHUS IBHIKCHUIO

13

3J'I€KTpOM€X3HI/I‘I€CKI/IC U JICKTPOTATOBBIC XapPaKTCPUCTUKHN ABUTATCIIA MTOCTOSAHHOT'O

TOKa
YpaBHEHUS 2JEKTPOTATOBBIX XapAKTEPUCTHUK. [IpUHUIIIBI peryIMpOBaHus CKOPOCTH IBUKEHUS
MOJIBUYKHOI'O COCTaBa C KOJUIEKTOPHBIMU TSATOBBIMU JIBUTATEIISIMU

14

SJIGKTpOTHFOBLIe U TATOBBIC XAPAKTCPUCTUKHU ITPU PA3ITINIHBIX criocodax peryjinpoBaHus

CKOPOCTH IBUKCHHA
Tsrossie XapaKTCPUCTHUKU. Vcenopus peajm3aliu CUJIbI TAT'M, BO3MOKHOCTH YBCIIMYCHUS CUJIBI TAT'U
JJICKTPOBO30B

15

Pacuér mycko-TOpMO3HBIX PE3UCTOPOB MOABHKHOTO COCTaBa

Henn, tocTuraemslie MpUMEHEHHEM ITycKOBOTo pe3ucropa. KOaddummeHT HepaBHOMEPHOCTH ITycKa Mo
ToKy. Omnpenienenne MakCHMaJIFHOTO, CPEIHETO 1 MUHUMAIBHOTO ITyCKOBOTO TOKOB. [ 'pado-anamutudeckit
METOJI pacuéTa IyCKOBOI'0 pe3ucTopa. Pacuér BeMUMHBI ITyCKOBOI'O COIPOTHUBIIEHUS HA MAHEBPOBBIX U
MEPEXOTHBIX TTO3UIIHIX

16

IleperpynnupoBKH TATOBBIX AJIEKTPOJIBUraTENEH SJIEKTPOIIOABUKHOTO COCTaBA
Hasnauenue NEeperpynmnmpoBoOK HBHFaTGHCfI. CxeMbl COCIMHCHHUS TATOBBIX HBHFaTeJ’ICfL Tpe6OBaHI/Iﬂ K
criocodam NeperpynnmupoBKHU. HCpCprHHI/IpOBKI/I METOJAOM KOPOTKOT'O 3aMbIKaHUs, ITYHTOPOBAHUA,
BEHTUJILHBIA nepexon u MOCTOBOH nepexon. ,HOCTOI/IHCTBa U HEAOCTATKH, obactu MPUMCHCHUA.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

17

[Topsiok mycka 371€KTpOnOIBUKHOIO COCTaBa IIOCTOSHHOIO TOKA
HOCHe)IOBaTeHLHOCTI: ﬂeﬁCTBHﬁ Ipu MyCKE U pa3roHe NoABUIKHOI'0 COCTaBa MOCTOSAHHOT'O TOKA. Amnanuz
CHUJIOBBIX IIETEH 3.11.C. B TIpOIlecce MycKa

18 |[IpuHLMIIBI UMITYJIBCHOTO YIIPaBJICHUS JBUTATENSIMU TOCTOSTHHOTO TOKA
I/ICHyHLCHOC PEryampoBaHuC HAMIPAKCHUA, MArHUTHOI'O MOTOKA U COMPOTHUBJICHUSA ITYCKO-TOPMO3HBIX
PE3UCTOPOB

19 |Dramsl pa3BUTHA IEKTPOTEXHUKH
Kpatkoe conepskanue 1 pe3ynbTaThl KaKI0T0 U3 3TAIOB.

20 |[lonsatue o cucteme Tpex(azHoOro NepeMeHHOTo TOKa
CPIHXpOHHI:Iﬁ TeHepaTop u aCHHXpOHHLIﬁ JABUI'aTCJIb.

21 ([IpeumyriecTBa MEPEeMEHHOIO TOKA U €r0 UCIOJIb30BaHUE
HpI/IHHI/IH nepeaadyu 3JICKTPOIHECPTUN Ha AaJIbHUC pACCTOAHUS.

22 |CnocoOsI NCTIONIB30BaHUS TPeX(Ha3HOTO MEPEMEHHOTO TOKA IS IIETIeH AIEKTPHIECKOTO
TpaHCIopTa
OTtnnune 3aAa4d TATH OT 3aJa4 NPOMBIIIJICHHOCTU

23 |Cucrema 31eKTPUYECKON TATH 0AHO(A3HO-TIOCTOSIHHOTO TOKA.

CTpyKTypa 3.11.C. U CUCTEMA SHEPTOCHAOKESHHUS

24 |B3aumoJeiCcTBUE CUCTEM OCTOSTHHOTO U IEPEMEHHOT0 TOKA Ha JKeJIE3HOM opore
CraHIUU CTHIKOBaHUS. J|ByXCHCTEMHBIE DJIEKTPOBO3BI.

25 |[pyrue myTH UCTIOIB30BaHUs IEPEMEHHOTO TOKA JUISL AJICKTPUUYECKOTO TPAHCTIOPTA.
CucreMa NOHWKEHHOW 4acTOTHI

26 |CrocoObl peryIMpoBaHusi CKOPOCTH 3.11.C. OJHO(A3ZHO-TTOCTOSHHOTO TOKA.
OCHOBHBIE CHJIOBBIE YCTPOMCTBA 3.11.C

27 |PerynupoBaHue HANPSKEHUS HA T.3.]

PerysiupoBanue HANPsKEHUS HA T.3.J1. IPH MIOMOIIH TpaHchopMmaTopa

28 |Oco0eHHOCTH MIEPEKITFOUCHUS CEKIINH 00MOTOK TpaHc(opmaropa.
IlepexonHoit peakrop.

29 ([TonsiTHE O CHIJIOBBIX TPEe0Opa30BATEIISX.

HOHprOBO,I[HI/IKOBLIG AUOAbl U TUPUCTOPBI

30 ([IpocTeiimme cXeMbl BHITPSMIICHUS
CxeMsl, IpUMeHsIeMbIe Ha 3.11.C.

31 [OcoGenHocTH PabOTHI BHIMPSMUTENS HA aKTUBHO-UHIYKTUBHYIO HArpy3Ky.
[onsTHE O peakTUBHOM SHEPTHH U KOS (UIIICHTE MOIITHOCTH.

32 |Heympapisiemble U YIIPaBJISIEMbIC BBITPIMUTEIIN
Pabora mo HyIIeBOI U MOCTOBOM CXEM€E BBHITIPSIMIICHUSI.

33 |OaHO- ¥ MHOTO30HHOE BHITIPSIMIICHUE
PerynnpoBouHblE XapaKTEPUCTUKU BBIIPSIMUTEIEH.

34 |CoBpeMeHHBIH 2.11.C. C ACHHXPOHHBIMU TATOBBIMH JIBUTATEIISIMHU.

CrpykTypa CHIOBOW CXEMBI, Ha3HaUCHUE Npeodpa3oBarTenei

35 |OcHOBBI perympoBaHusi aCHHXPOHHBIX T.3.11. Dopmyra Koctenko
XapaKTepI/ICTI/IKI/I IIOCTOAHCTBA CHJIbI TAI'M U NIOCTOSAHCTBA MOIITHOCTH.

36 |Kmaccudukanmst TpaHCIOPTHBIX CPEICTB
OcHOBHBIE QYHKINH TPAHCIIOPTHBIX CPEACTB. THIIBI OMOPHBIX AIEMEHTOB U ABIKUTEIICH.

37 |[IpoTuBOpeursi CUCTEMBI KOJIECO-PEIIhC

IIpoTuBOpeuns cucTemsl Kosieco-peibc. CrocoObl n3MeHenus kodddunmenTa cuennenus. [lociencTeus
MPUHATHS CUCTEMBI TJIa/IKOE KOJIECO Ha TIaJKOM pellbCe.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

38

Hasnauenne MexaHnyeckou 4acTu
OCHOBHI)IC 3JICMCHTBI, UX Ha3HAUYCHUC.

39

Knaccudukanus MexaHMueCcKor 4acTh
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ I10 Ky30BaM, 10 COCTaBHOCTH, 110 pECCOPHOMY MOJABCIINBAHUIO, ITO THUITY TATOBOI'O
MnpuBoaa, 1o Kjiaccy TATOBOM nepeaavu.

40

KysoBa
Knaccudukamus xy30BoB. [lorATHE 0 pacueTe Ky30Ba Ha IMPOYHOCTH. [Iporiecchl BO3HUKAIOIINE MTPH
Pa3BUTHH CHIIBI TATH.

41

PaMrl Tenexku
Ha3Ha‘IeHI/I€ nu maccmbnxaunﬂ paM TCIICIKCK. ByKCOBLIe y3J'H)I. CHOCO6LI HN3TrOTOBJICHUA paM TCIICIKCK.
OCOOCHHCOTH pacyeTa paM TEJICKEK Ha MPOYHOCTb.

42

Konecnsie napsbi.
Knaccn(bmcaum{ KOJICCHBIX T1ap. OcH KOJIECHBIX mnap. PacueT konecHBIX nap Ha MpOYHOCTb.
(I)OpMI/IpOBaHI/Ie KOJICCHBIX T1ap. Komnecnrie LHCHTPHBI. Bbannaxn xoiec

43

DEMEHTBI PECCOPHOTO MOBEIINBAHMSL.
Hasznadenue u knaccuduxaryst. Ynpyrue sneMeHTbl. OpUKIHOHHbIE 3JIEMEHTHL. Bsi3kne 351eMeHThI.
Y1pyro-ppHUKIHOHHBIE JIEMEHTHL. YIIpyro-Bsizkue cBsizu. [[HeBMaTH4YECKUET peccopsl

44

PeccopHoe IIOABCIINBAHUC.
IlepBryHOE, BTOpHYHOE pecCcOpHOE noBeIrBaHue. OCHOBHBIE 3JIEMEHTHI IIEHTPAJIBHOMN CTyIeHU
PECCOPHOrO MOABEIIUBAHUS.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie paboThI

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoAepKaHue

N3yuenue paboThl AIEKTPONHEBMATHUECKOIO KOHTAKTOpa
Hasnauenue SJICKTPOITHEBMATUYCCKOI'O KOHTAKTOPA. yCTpOI}‘ICTBO QJICKTPOITHEBMATUYCCKOT'O
KOHTaKTOpa.HpI/IHL[I/IH ﬂeﬁCTBHﬂ QJICKTPOIMHEBMATUYCCKOI'O KOHTAKTOpPA.

I/I3yquI/Ie pa6OTBI QJICKTPOMATrHUTHOI'O KOHTAKTOpa

Ha3HaueHue 371eKTpOMarHUTHOIO KOHTAKTOPA. Y CTPOMCTBO JIEKTPOMAarHUTHOro0 KoHTakropa.Ilpunnun
JIEHCTBUS 3JIEKTPOMAarHUTHOTO KOHTakTopa.lccienoBanye XxapakTepuCTUK 3J1€KTPOMAarHUTHOTO
KOHTaKTOpa.

Hasnadyenue rpynnoBoro nepexyirodaress. Y CTpOUCTBO IPYIIIIOBOIO

nepekiroyarens.  [pyHnun necTBus rpyIoBOro NEPEKI0YaTeNs
Hasznavenue rpymnmnoBoro nepeximodareins. Y cTpoiicTBo rpynmnosoro nepexiiodatesst.[IppHnnn nevicteus
IPYIIIOBOTO NEPEKII0YaTeNs

MSquHHC pa6OTBI 6LICTpO,Z[CfICTB}HOIlI€P0 BBIKJIHOYATECJIA 3JICKTPOBO3a MOCTOAHHOI'O TOKA
Haznauenune ObICTPOACHCTBYIONIETO BHIKIIOUATENS. Y CTPOHCTBO OBICTPOCHCTBYIOMIETO

BhruTtouaress. [IpuHIMn nefcTBrs OBICTPOASHCTBYIONIETO BEIKIIoUaTeN . FiccneqoBanue xapakTepuCTHK
OBICTPOICHCTBYIOIIETO BEIKIIIOYATEIS

N3yuenne paboThl KOJJIEKTOPHOTO TATOBOTO AJIEKTPOIBUTATEIIS
Hasnauenue tssroporo DJICKTPOABUTATECIIA. YCTpOﬁCTBO KOJUIEKTOPHOT'OTATOBOT'O
3J'I€KTp0ﬂBI/IFaTCJ'I$I.HpI/IHHI/IH HeﬁCTBHH KOJUIEKTOPHOT'OTATOBOT'O JICKTPOABUTATECIIA.

I/ISYI-ICHI/IC pa6OTBI 6LICTpOﬂCﬁCTBymm€FO BBIKJIFOYATECJIA SJICKTPOBO3a MOCTOAHHOTO

TOKaA.
Hasnauenue ObICTPOICHCTBYIONMIETO BBIKIIIOYATENS. Y CTPOUCTBO OBICTPOICHCTBYIOMIETO
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BoIKuTtouaresst. [IpuHIMT neicTBrs OBICTPOACHCTBYIOMIETO BEIKIITOYaTeNs.cciejoBaHe XapaKTepUCTHK
OBICTPOICHCTBYIOIIETO BBIKITIOYATEIS

KOHTpOJIJ'ICp MAIIMHUCTA 3JICKTPOIIOE3Ja ITIOCTOAHHOI'O TOKA
Hasnauenue KOHTpOJUIEpa MallIMHUCTA. yCTpOﬁCTBO KOHTpOJUIEpa MAallIMHUCTA. HpI/IHHI/IH nehCTBUS
KOHTpOJJIEpa MallIMHUCTA. Ha3nauenue u (I)yHKI_[I/II/I PYKOATOK KOHTPOJIJIEpAa MAallIMHUCTA

H3ydenue cuiioBor CXeMBbI 3JIEKTPOIIOE34a IOCTOSIHHOTO TOKa

PacnionoxxeHue 31eMEHTOB Ha CUIIOBOM cxeMe. Llenb NpoTekaHus TOKa MpH MOCIEI0BATEIbHOM
COCIMHEHHUH TATOBBIX NBUTaTenel. Llens mpoTexaHns Toka Ipy MapalieIbHOM COSTNHEHUHN TATOBBIX
JIBUTATEJIEN.

KOHTpOJIJ'ICp MAallMHUCTA MaCCaKUPCKOIo 3JICKTPOBO3a IIOCTOAHHOI'O TOKA.
VYcTpoHCTBO KOHTpOIepa MalMHUCTA. [IpuHImn aedcTBUs KOHTpoiepa MauHucTa. HasHaueHue u
(YHKIMH PYyKOSITOK KOHTPOJIJIEpa MaIIHUCTA.

10

KOHTpOJIJ'ICp MAaIINMHUCTA I'PY30BOI'0 3JICKTPOBO3a ITIOCTOSAIHHOTO TOKa

HasnayeHnne KOHTpoOJUIEpa MAIIMHKUCTA. Y CTPOHCTBO KOHTpOJUIEpa MauHucTa. [IpuHINm neficTBus
KOHTpOJUIepa MamuHUCTa. HasHaueHne u GyHKIMN T1aBHON PYKOSITKH KOHTPOJJIEpa MAIIMHNCTA.
Hasznadyenune n QpyHKINT TOPMO3HOH pyKOATKH KOHTpOJUIepa MamuHucTa. HasHaueHne u GyHKINH
PEBEPCUBHO-CEJICKTUBHON PYKOSTKH KOHTpPOJUIEpa MAIIMHACTA.

11

I/I3yquI/Ie CHJIOBOH CXEMBI QJICKTPOBO3a ITOCTOAHHOI'O TOKa

0O603HaueHNEe OCHOBHBIX DJIEMEHTOB JJIEKTPUIECKON cXxeMbl. PacrionoskeHue 3J1IEMEHTOB Ha CHIIOBOM
CXeMe. HCHL MPOTCKaHUA TOKA MPpU NOCJICA0OBATCILHOM COCANMHCHUMN TATOBBIX HBHFaTeHeﬁ. HCHL
IMMPOTCKaHUA TOKA IIPU MOCJICAOBATCIbHOM-ITAPAJUICIIbHOM COCIMHCHUU TATOBBIX }IBHFaTeHeﬁ. HCHI)
MPOTEKAHUS TOKA IPH IMapajuIeIbHOM COCTMHCHNH TATOBBIX ABHTATEIICH.

12

HccnenoBanue npouecca mycka rpy30BOro 3JeKTpoBO3a MOCTOSHHOTO TOKA.

3arryck KOHTpOJUIepa MAIIMHUCTA M CHIIOBOU IIETIH 3JIEKTPoBo3a. DuKcaIus mapaMeTpoB padboThl
ammapaToB CHJIOBOM CXEeMBL. 3alich 3HAYCHNI TOKOB M CKOPOCTEH Ha Ka)KION MO3UINH PETYIHNPOBAHUS.
[TocTpoenue mycKkoBo nuarpammbl

13

OcobenHoctu perynupoBanus ckopoctu Ha DI1C onHOpa3HO-TIOCTOSIHHOTO TOKA
W3menenue ckopoctu aAmwxeHus JI1C npu u3MeHeHHU HaNpsHKEHUS Ha TATOBBIX ABUrateinsax. M3meneHue
cxopoct aBmkenHus DI1C npu U3MEeHEHHH MarHUTHOTO [OTOKA TATOBBIX JBUrateneil. Hasnauenue
TpaHcdopmaropa, BHIIPSIMUTENS, CTIIAXKHUBAIOIIETO PEaKTOpa.

14

PerynupoBanue HanpskeHUS Ha BTOPUYHOM 00MOTKe TpaHchopmaropa

PerynupoBaHue HanpsKEHHUs HA BTOPUYHOM 00MOTKe TpaHchopMaTopa

[puHIMEI peryupoBaHus Ha BTOPHUYHOM 00MOTKe TpaHchopmaropa. BerpeuHoe BKIIIOUEHHE BTOPUYHBIX
00MoTOK TpanchopmaTopa. CoriacHOE BKIIIOUSHHE BTOPHUYHBIX 00MOTOK TpaHchopmaTopa. OCHOBHBIE
pacueTHbIE COOTHOILIEHUS IIPH PETYIMPOBAHNN Ha BTOPHYHON 0OMOTKE TpaHCc(hopMaTopa.

15

PCFYJ'II/IpOBaHI/Ie HaIIpsPKCHUA Ha HepBI/I‘IHOI\/’I 00MOTKE TpaHC(I)opMaTopa

[TpuHIMNI perynupoBaHus Ha EpBUYHON 00MOTKe TpaHcdhopmaropa. OCOOEHHOCTH PETYJINPOBAaHUS Ha
nepBUYHOI 00MOTKe Tpancdopmaropa. KoHeTpykius TpaHchopMaTopa IpH perynpoBaHUH Ha
NepBUYHOI cTOpoHe TpaHcdopmaropa. OCHOBHBIE pacyeTHbIE COOTHOLIEHHSI IPU PETYJIMPOBAaHUH Ha
HEepBUYHOI 0OMOTKE TpaHchopmaTopa.

16

ZII/IO,Z[HBIe BBIIIPAMUTEIIN

IIpunnun neiictBus BelpsaMuTenel. IlpuHnun neicTBrus OAHONOMYIEPUOIHOTO BIIpsMUTENs. [IpuHnun
JIEHCTBUS IBYXIIOIYIEPUOJHOTO BBIIPSIMUTENS C HYJIEBBIM BbIBOLOM. [IpuHIIMII EHCTBUS MOCTOBOTO
BBINPSIMHUTEIS BRIIPSIMHUTENSL. BpeMeHHbIe TuarpaMMbl paOOTH BEIIPSIMHUTEICH.

17

[lepexonHble peakTopbl

Hasnauenue MEPEXOJHOT0 peaKTopa. CXeMBI BKIIOUCHUS NEPEXOAHOTO PEAKTOPA HAa XOAOBBIX MMO3UIUAX
peryanpoBaHus. CXeMBI BKIIOYCHUS MEPEXOJHOT0 peaKTOpa Ha MPOMEKYTOUYHBIX MO3ULUAX
peryaupoBaHus
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18

BenTuiibHbIN EpEX0T

HpI/IHHI/IH JNEHUCTBUS BEHTUILHOTO nepexoaa. Pexum CUMMCTPUYHOT'O BBIIPAMIICHUS HAIPAKCHUA. Pexum
HCCUMMETPUYHOT'O BBIIPAMIICHU S HAIPSKCHUA

19

HGHI/I YHOpaBJIC€HUA SJICKTPOBO3a O,Z[HO(baSHO'HOCTOHHHOFO TOKa

VYcTpoHCTBO KOHTpOIIepa MalMHUCTA. [IpuHIMn AedcTBUs KOHTposulepa MamuHucTa. HazHaueHue u
(YHKIINH PyKOSTOK KOHTpOJIepa MamiHucTa. CXeMa CHIIOBBIX IeNel aiekTpoBo3a. [IpuHimn
PETYINPOBaHNUS HANPSDKCHUS HA TATOBBIX ABHTATEIAX

20

MeTtoibl HccaeIoBaHUS KOJIEOaHUH SJIEKTPOIOABIKHOTO cOCTaBa. MeTo bl
($U3UIEeCKOro U MaTEeMaTHYECKOT0 MOJICIUPOBAHUS KoJeOaHuil. PamMbl Tenexku
3JICKTPOTIOIBHIKHOT'O COCTaBa

3HaKOMCTBO C MEeTOoAaMu (1)I/I3I/I‘ICCKOFO U MaTEMATHUCKOT'O MOACINPOBAHUA SJICKTPOBO30B U

MOTOPBAroHHOI0 MOJABUKHOTO COCTAaBa, a TAKKEC O3HAKOMJICHHUEC C HA3HAUYCHNUEM paM TCIICIKCK. Pa6ora co
CTCHIAOM (1)I/I3I/I‘ICCKOFO MOACJINPOBAHUA.

21

HccenenoBanue BUI0B BOZMYLIEHUH, AEUCTBYIOLIME HA 3.11.c. KMHEMaTneuckoe, CUI10BOe
Y MMapaMeTPUIECKOE BO3MYyIIEHUs. KOHCTpYKIMS KOJECHOM Mapbl AEKTPOIOABUKHOTO
cocTaBa

V3y4eHre BUIOB BO3MYILCHUH BBI3BIBAIOIINX BBIHYKICHHbIC KOICOAHNU 3.11.C. IIPU IBHKCHHUH B
PeNBCOBOI KoJIee U CIIOCO0BI 3aIaHHsT BO3MYIICHHI

22

V3116l CBSI3W KOJIECHOW Maphl U PaMbl TEJICKKH.
3HAKOMCTBO C KOHCTPYKIMEH OyKCOBBIX y3110B. OCHOBHBIE NPHHIMITBI (JOPMUPOBAHUS KOJIECHBIX Hap.
I/I3y‘-IeHI/I§I 6yKCOBOFO ysna B COOTBCTCTBHHU C I/IH}IBI/IBI/I}lyaHI)HbIM 3aJaHUECM.

23

VY338l cBSI3U PpaMBbl TCIICIKKHU U Ky30Ba BAI'OHOB 3JICKTPOIIOC310B

3HaKOMCTBO C Y3JIaMH CBSI3U paMbl TEJIECKKH U Ky30Ba BarOHOB AJICKTPOIIOE3/10B. Y3€I COSIMHEHNUS C
HEHTPATBHON cPepruuecKor OMOPO. Y3IIbl OIUPAHUS C OTIOPOI HA CKOJB3YHBL. Y3€ll C MTHEBMATHIECKUM
YIPYTHM 3JIEMEHTOM.

24

Y376l CBSI3U KYy30Ba U paMbI TCJICIKKHU SJICKTPOBO30B

3HAKOMCTBO C Y30aMU CBSI3U Ky30Ba U PaMbl TEJIEKKH 3JIEKTPOBO30B. ¥Y3€ll COEIUHEHHUS C HKECTKON
IUIOCKOM LIWJIMHAPUYIECKON OIIOPOM. Y31Ibl COEIMHEHMSI C MAATHUKOBOM OIIOPOil. ¥Y3IIbl COEIMHEHUS CO
IIKBOPHEM, JIFOJICYHBIM yCTpOfICTBOM " CKOJIb3YyHaMH, C MONECPECUYHbIM BO3BpallaAOIUM yCTpOﬁCTBOM.

25

[lMunpaBnuueckre U GPUKIIMOHHBIE FAaCUTENU KOJIeOaHHUH MOJABUKHOTO COCTaBa
YcTpoiicTBO GPUKIIMOHBIX W THAPABIMYECKUX TacuTeleil kosebannii. V3yueHne nx xapakTeprcTHK Ha
OCHOBE MPOTPaMMBbl, pa3paboTaHHOH B porpaMMHoHu akere LabView.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Knaccudukarus moiBH>KHOTO COCTaBa.

PaccmaTprBaemble BOIIPOCHL:

- KJIaccU(UKaIKs TAroBOro MOABHKHOTO COCTaBa KEJIE3HBIX JIOPOT, IPUMEHsIEMasi Ha JKEJIE3HBIX J10porax
Poccuiickoit ®eneparu

Cucrema TIroBOTO SHGKTPOCH3.6)KCHI/I$I 3JICKTpOCH3.6)KCHI/IH JKCJIC3HBIX J0OpOT
PaccmarpuBaembie BOIPOCHL:

- CHCTEMa TATOBOTO 3JIEKTPOCHAOKEHHS MOCTOSHHOTO ToKa 3 KB. CrucTema TATOBOTO 3JIEKTPOCHAOKEHUS
nepeMeHHoro Toka 25 kB 50 I'm.

KontakTHas ceTh.

PaCCMa’IpI/IBaCMLIC BOIPOCHI:

- YCTpoﬁCTBO KOHTaKTHOﬁ CCTH JKCJIC3HBIX JOPOI' IOCTOAHHOI'O TOKA,
- YCTpoﬁCTBO KOHTaKTHOﬁ CCTH JKCJIC3HBIX JOPOI' ICPEMEHHOT'O TOKA.
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YpaBHEHHE IBUKEHHUS MIOE3/1a U CUJIbI, JICMCTBYIOLIUE HA MTOE3]
PaccmarpuBaembie BOIIPOCHL:

- PEXXUMBI ABWXKEHUA noe3na4

- YpaBHEHHE ABIKCHUS MIPU Pa3HBIX pexXUMax JBIKEHH MOe3/a.

:‘)HCKTpOHOHBH}I(HOfI COCTaB KCJIEC3HBIX JOPOTI ITOCTOAHHOI'O TOKA.
PaccmaTpuBaemble BOTIPOCHI:

- JIEKTPOIIOBIKHOM COCTAB JKEJIE3HBIX AOPOT MTOCTOSHHOTO TOKA C KOJUIEKTOPHBIMHU TATOBBIMHU
JIBUTaTEJISIMU U pPElIeHHO-KOHTAKTOPHOW CUCTEMOMN yIpaBIECHHUS.

KoutekTopHBIii 3JIEKTpUYECKAs] MALIMHA.

PaccmarpuBaembie BOIIPOCHL:

- KOHCTPYKIMA U IPUHIUI JeHCTBUSA 3JIEKTPUYECKOI MaIIMHBI HA TPUMEpE KOJJIEKTOPHOTO TATOBOTO
3EeKTPOBUraTeNsl IOCTOSHHOTO TOKA.

BeCKOHHCKTOpHaﬂ QJICKTPHUUCCKAA MalllMHA
PaCCManI/IBaeMBIe BOIPOCHI:
- YCTpoﬁCTBO " IIPpUHOUTT HeﬁCTBHﬂ 6eCKOHHeKTOpHOﬁ 3J'I€KTpI/I‘IeCKOI>'I MallnuHbI HEPEMCHHOI'O TOKA.

DIIEKTPOMEXaHUYECKUE U DIIEKTPOTATOBBIC XapaKTEPUCTUKH JIBUTATENISI TOCTOSIHHOTO
TOKa

PaccmaTtpuBaeMble BOIIPOCHI:

- YPaBHCHUSA BJICKTPOTATOBBIX XapaKTCPUCTUK;

- IPUHHULIILI PETYJINUPOBAHUA CKOPOCTU ABMKCHUA MMOJABUKHOTO COCTaBa C KOJIJICKTOPHBIMU TATOBBIMU
JBUTaTCIIIMHU

Crioco0w1 perymmpoBanusi ckopoctr Ha DI1C mocTossHHOTO TOKa

PaCCManI/IBaeMBIe BOIPOCHI:

- IBMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC P UBMCHCHHNU HAIIPSKCHUA HA TATOBBIX ABUI'aTCIIAX. Hsmenenne
CKOPOCTH ABUKCHUS OIIC IpUu UBMCHCHUU MAIrHUTHOT'O ITOTOKA TATOBBIX I[BHFaTeJIeﬁ;

- ©BMCHCHUC CKOPOCTHU ABUIKCHUSA OIIC IprU UBMCHCHNHU COITPOTUBJICHUA ITYCKOBOT'O peOCTaTa.

10

YPaBHeHI/Ie ABUXXCHUA 110€31a
PaccmarpuBaembie BOIPOCHL:
- CWJIBI, ICMCTBYIOLIME HA NT0e3]]. PexXuMBbI IBH>KEHUS TToe3/1a

11

[Ipodune nytu
PaCCManPIBaeMBIe BOIPOCHI:
- CIIpsIMIICHHE TIPO(UIIS Ty TH

12

ConpoTuBieHne JBUKEHHIO M0e3/1a
PaccmarpuBaembie BOIPOCHL:
- PacueT ocHOBHOIO U JOTOJIHUTEJIbHOTO COIPOTUBJICHU S IBUKCHUIO TTOE31a

13

Bec nmoeszna
OmnpezneneHue Beca moesna

14

VY nenbHbIe YCKOPSIIOIINE CHIIBI, IEHCTBYIOIINE Ha MOE3]T
PaCCMa’IpI/IBaGMLIC BOIPOCHI:
- pacdeT U NMMOCTPOCHUC YACIbHBIX CHUII.

15

KpI/IBBIe JABMOXKCHUA 11OC3 4.
PaccmarpuBaembie BOIPOCHL:
- IOCTPOEHUE KPUBOM CKOPOCTH OT ITyTH

16

Crnoco0s1 perymupoBanusi ckopoctu Ha II1C ogHO(Da3HO-TTOCTOSTHHOTO TOKA.
H3menenne CKOPOCTH ABUIKCHUSA OIIC P UBMCHCHNHU HAIIPSIKCHUA HA TATOBLIX JIBUTaTCIIAX. H3menenune
CKOPOCTHU ABUKCHUS OIIC IpU UBSMCHCHUU MArHUTHOT'O ITOTOKA TATOBBIX ,HBPIFaTeHefI.

17

PerynupoBanue HanpsokeHuUs: TpaHchopmaropa
[TpuHIMT perynupoBaHus Ha BTOPHYHOM 00MOTKe TpaHchopmaropa. BerpeuHoe BKIIIOYEHHE BTOPUYHBIX
o0MoTOK TpanchopmaTopa. CoracHOe BKIIOYEHHE BTOPHYHBIX 00MOTOK TparchopmaTopa. [TpuHmmmn




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

peryIupoBaHMs Ha IEPBUIHON 0OMOTKe TpaHchopMmaTopa. OcOOEHHOCTH PEryTHpOBAHUS Ha IEPBUIHOMN
00MOTKe TpaHcdopmaropa.

18

ynpaBJ’IHCMBIC BBIIIPAMUTCIN

IIpunnun neifctBus ympapisieMbIX BelpsiMutenei. [IpuHIun neficTBrs 0 JHONOIYIEpUOTHOTO
BhIIpsAMUTENSL. [IpyHIMI IeHCTBHUA ABYXIOIYTIEPUOJHOTO BHIIIPSMHUTEIS C HYJIEBBIM BBIBOJOM. [IpuHIMNI
JEWCTBHSA MOCTOBOTO BBINPSIMUTEIS BHIIPSAMHTENS. BpeMeHHbIe tuarpaMMbl paboThI BBIIPSIMUTEIICH.

19

CunoBas cxema 3JIeKTpOBO3a IIEPEMEHHOIO TOKA CO CTYIEHYAThIM PEryIMPOBAHUEM

HanpspkeHus cepun BJISOC
[puHnun perymupoBanus HanpspkeHUs. O003HAUeHHE OCHOBHBIX AIEMEHTOB JICKTPUIECKOI CXEMEI.
PacnonosxeHue 371eMEHTOB Ha CUJIIOBOM CXEME. ueHL MPOTCKaHUA TOKAa Ha MO3ULHUAX PErYJIUPOBAHUS.

20

CuitoBas cxema SJICKTPOBO3a IIEPEMCHHOI'O TOKA C INIAaBHBIM PEryJIMPOBAHUEM

HanpspbkeHus cepun 29C5K
[MpunHnun perynupoBanust HanpsbkeHusi. O003HaYeHUE OCHOBHBIX 3JIEMEHTOB JIEKTPUUYECKON CXEMBI.
PacnonoskeHune 2JIeMEHTOB Ha CHJIIOBOM CXEME. HGHB MPOTCKAHUS TOKAa Ha NO3ULHUAX PEryJIMPOBaAHUS.

21

Tpenaxep MalIMHKUCTA IEKTPOBO3a nepeMeHHoro Toka SI11M
HpI/IHLII/IHLI YHpaBJICHUS 3JICKTPOBO30M. Haznauenue sneMeHToB Ha MMyJbTC YIPABJICHUA.

22

ITocTanoBka ueneﬁ U 3a71a4 Kypca IMPaKTHYICCKUX 3aHITUU

H3y4yeHue KOHCTPYKLMHK MEXaHUYECKON YacTH 3.11.C. ¥ (HOPMHUPOBAHNE HABBIKOB MO MPOSKTHPOBAHUIO
PECCOPHOTO MOBEIIUBAHMS, Pa30MBKa IPYIIIBI Ha Opurassl (1Mo 4-5 4ea0BeK). BblIavya 3aJaHuil Ha
Opuramy: Harpy3ka Ha OCh, THII 3.11.C.)

23

KoHncTrpykuust 6ykcoBO# CTYIIEHH PECCOPHOTO MOBEIINBAHMS 3.11.C.
Joxman 6purans! Ha Temy: «KoHCTpyKnust OyKCOBOM CTYIIEHH PECCOPHOTO ITOABEIINBAHUS 3.11.C.»
3aJaHHOTO THIIA 3.11.C. (TOKJIaZ COPOBOXKAACTCS MIPE3CHTALMEH CO CXEMaMHt M YepPTEXaMH KOHCTPYKIIUH).

24

KoHcTpyKIHs Ky30BHOM CTYIIEHH PECCOPHOIO MTOABEIIMBAHUSA J.11.C.
Hoxman 6puransl Ha Temy: «KOHCTPYKITUS Ky30BHON CTYIIEHU PECCOPHOTO MOBEIIUBAHUS 3.11.C.»
3aJJaHHOTO TUIA 3.11.C. (JJOKJIal COMIPOBOXKAAETCS MIPE3CHTAINEN CO CXeMaMHt U YepTekaMHi KOHCTPYKIIHN).

25

KOHCTPYKI_[I/ISI MMPOAOJIBHBIX CBsI3eH Ky30Ba C TCJIIC)KKAMU
Hoxman 6puranasl Ha Temy: «KOHCTPYKITUS MPOIOJIBHBIX CBA3EH Ky30Ba C TeNIeKKaMW 3aIaHHOTO THIIA
3.11.C. (JOKJIal COMPOBOXKAACTCS MPE3CHTAIINEH CO CXeMaMHy U YepTe)kaMU KOHCTPYKIIHH).

26

KoncTpyknus TsroBoro npusoza 3.11.c.

Joxnanx 6puragel Ha Temy: « KOHCTpYKITUS TATOBOTO MPHUBO/A 3.11.C.» (TATOBBIN IBUTATENb, PEAYKTOP,
MY(I)Ta, BaJ'IOHpOBO,IlLI) 3a/ITaHHOI'0 THUIIA 3.11.C. (,Z[OKJ'IaZ[ COIIPOBOKAACTCA HpCBGHTaHHCﬁ CO CX€MaMHu 1
gepTekaMHu KOHCTPYKIIHH)

27

KOHCTPYKI_[I/ISI MMPOAOJIBHBIX CBsI3eH Ky30Ba C TCJICIKKAMU.
Joxnan 6puraast Ha TeMy: « KOHCTpYKITHS TPOJONBHBIX CBSI3€H Ky30Ba ¢ TeJIEKKaMM» 3aJaHHOTO THUIIA
3.11.C. (TOKJIAJ COIPOBOXKIACTCSA MPE3eHTANel CO CXeMaMH U 9YepTeKaMHi KOHCTPYKIIH).

28

OmnpeneneHre OCHOBHBIX TapaMeTPOB IKUIIAaXKa
OHpeﬂeHeHI/Ie MaccChbl Ky30Ba U HOHpeCCOpeHHOﬁ MacCChI TCIICKKHU, OIIPEACIICHUE CTATUICCKUX HpOFI/I6OB
PECCOPHOTO MOABEIIUBAHUSI.

29

OHpCIleJ'IeHI/IC YHOPYTUX XapaKTCPUCTUK PECCOPHOI'0 MOABCIINBAHUA.
Omnpenenenne KeCcTKOCTeH Ky30BHOM U OYKCOBOH CTyIIEHEH peCCOPHOTO MOABEIINBAHUS, OTIPEICTICHIE
KECTKOCTHU YIIPYTUX 3JIEMCHTOB PECCOPHOIO MOABCIINBAHMA.

30

OHpCI[CJ'ICHI/IC AUCCUITATUBHBIX XapPAKTCPUCTUK PECCOPHOTO IMMOABCIINBAHUS.
OHpeﬂeJ’IGHI/IC CYMMApHOTO ):[CMH(I)PIpOBaHI/IH Ky30BHOfI u 6yKCOB0ﬁ CTyHeHeﬁ PECCOPHOTO NOABCIINBAHUS,
OIIpCACIICHUEC KOBq)(i)I/IHI/IeHTOB HGMH(I)I/IPOBEIHI/IH JAUCCUIIAaTUBHBIX 3JIECMCHTOB PECCOPHOI'0 MOABCIHINBAHMS.

31

OnpeﬂeneHHe napaMeTpoOB 3aJaHHOI'0 3JIEMCHTA PECCOPHOTO IMOABCIINBAHUA.
Onpeznenenue napaMeTpoB 3JIEMEHTA PECCOPHOrO MOBEIINBAHUS B 3aBUCUMOCTH OT KOHCTPYKLIUU
SKUMAXKa-TIPOTOTUIA (MHIUBUAYATFHOE 3a/1aHUE.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

n/m
32 |[loaroroBka oTYeTa MO MPAKTUUYECKUM 3aHSITHSM.
CocTaBlIeHHE OTYETA 10 BBIIOJICHHBIM MPaKTUICCKUM 3aHATHUAM
33 |3ammTa oTYETA MO MPAKTHYECKUM 3aHSATUSIM
3amura.
4.3. CamocrosTenbHas padboTa 00y4darOIMXCs.
No .
Bun camocrosiTensHOM paboThI
/1
1 |IToaroroBka K J1abopaTopHBIM padoTaM, opopMIICHHE Pe3yIbTaTOB YKCIIEPUMEHTOB
2 |lloarotoBka K MPaKTUYECKUM 3aHITHIM
3 | BemonHeHne KypcoBoi paboTHI.
4 | BeINOJIHEHHE pacYeTHO-TPaPUIECKON pabOTHI.
5 | IloaroroBka K MpOMEXYTOYHON aTTECTAIINH.
6 | IlogroroBka K TEKyIiemy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM BHIOB PadOT

2. IlpumMepHBIil IepeyeHb TEM KyPCOBBIX pabOT
BapuaHTsl 3a71aHUl IPUBEICHBI B IPUIIOKEHUU

NCXO/JHBIE TTAPAMETPDI

Hasznauenune OIIC

Tun TSTOBOTO ABUTATEINS

KomunuectBo TOI nx

JuameTtp GaHmakel KoJieCHOU mapbl, MM DO

Bec, npuxopasmuiics Ha OJIHY K.11., TC Po

[lepenaTouHoe oTHOLIEHUE ?

Koaddunuent skcmnyaraiinoHHON neperpy3ku kmm
Koadduiment HepaBHOMEpHOCTH mycKa 1o Toky kul
ComnpoTuBiieHHEe 0OMOTOK TATOBOTO JBHTatess, Om 711
ConpoTuBiieHre 0OMOTOK BO30Y>KJICHHS TATOBOTO ABUTaTeNst, OM ?roB
MuHuManeHbIN KO3PGUITUESHT PETYINPOBAHUS BO3OYKACHUS 7min
KoHcTpykiimoHHasi CKOpocTh, KM/4 7KOH

YckopeHue ToOKOMOTHBA, M/c2 a




Howmep no3uiuu peryaupoBaHust

NunuBnnyansHoe 3ananue. Llenu yrpaBnenus

BapuaHntsl 3anaH1i1

1)

I'py3oBoii anextporo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 TokonpreMHUKaAMHU

2)

I'py3oBoii anextpoBo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTpOICHCTBYIOIKUM BBIKITIOYATEIIEM

3)

['py3oBon anexrposo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoOTOp-BEHTHIIAITOPOM

4)

I'py3oBoii anexrposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-KoMITpeECCOPOM

5)

[Taccaxxupckuii anexkrpoo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 TokonpueMHUKaAMHU

6)

[Taccaxxupckuii anexkrpoo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeICTpoAEHCTBYOIIMM BBIKIOYATEIEM

7)

[Taccaxkupckuii anexkrpoBo3 AL4846eT 6 127023 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTop-BEHTWIATOPOM

8)



Onexrponoesn JAK106b 4 1000 15 3 1,5 0,1 0,4 0,2 0,4 110 0,6 7
ToxkonpueMHUKaMH

)
Onexrponoesn AK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
brICTpOAEHCTBYIOIIMM BBIKIIKOYATEIEM

10)

Onexrponoe3n AK106b 4 1070 19 3,4 1,9 0,12 0,44 0,24 0,5 130 0,7 15
MoTOp-BEHTUIISITOPOM

2 Kypc 2 cemecTp

HpOCKTI/IpOBaHI/IG CHJIOBBIX HCHGIZ TATOBOI'O IIOABMIXXHOI'O COCTaBa
IICPCMCHHOI'O TOKa C KOJUICKTOPHBIMHA TATOBBIMH ABUT'ATCILIMHA

Hcxomurle nanHbie

Tun »s.mc. OceBas ¢dopmyna HomuHanbHasi MOIIHOCTH T.3.1., KBT
HomunansHoe HampsikeHue T.3.1., B HomunanwsHas ckopocts 3.11.c., km/4 K. .
T.3.I. B HOMHUHaIbHOM pexume K.aja. TtaroBoit mnepemaun  Koadduiment
HOpMaJIbHOTO BO30YykJeHus Koadduiment sKcruryaTaliioHHOW TMeperpy3Ku
Koaddumument nynscanuit Matepuan 00OMOTKH CTIaXHBAIOIIETO PEakTopa

BapuanTsr:

1 anmexkTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 mean
2 anektponoe3n 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 anmromunuit
3 anekTpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 menp

4 snextpomnoe3n 20 — 20 150 325 60 0,92 0,90 0,95 1,2 0,21 menp

5 anextponoesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 anromMuHuUi
6 anexTpoBo3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amomunwmit
7 anekTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 menn

8 anekTpoBo3 2 (20 — 20) 650 950 75 0,94 0,92 0,96 1,3 0,23 amomuHui
9 sanextponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp

10 snextpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp



1. [IpumepHBIii IepeueHb TeM pacueTHO-TpapuIeCcKUX padoT

OnpeneneHHe MOIIHOCTH TATOBOT'O 3JICKTPOIIPUBO/JIA IMTOABUKHOTO COCTaBa

Pacuér HAIIpSOKCHUA  Ha TOKOHpI/IéMHI/IKC IMOABH)KHOI'O COCTaBa IIpH

JABHXKXCHHMU 110 MC)KHOI[CTaHHI/IOHHOI\/II 30HC

5. llepeuens wu3naHui,

OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

KOTOpPBhIE PEKOMEHYETCS HCMOJIb30BaTh IMpHU

3NEeKTponoABMkHBIM coctaBoM H.A. Potanos, /1./1.
3axapuenko, A.B. [Tnakc u np.; [lox pen. H.A.
PoranoBa OgHotomMHoe uznanue Tpancnopt , 1986

ri\/ri Bubnrorpaduueckoe onucaHue Mecro pocryna

1 | Teopust anekrpudeckoit Tsiru B.E. Poszendensa, N.I1. | HTB (33); HTE (yu.3); HTb
Ucaes, H.H. Cunopos, M.U. Ozepos; Ilox pen. U.II. | ($6.); HTB (u3.1); HTB (43.2);
Ncaea Onnoromuoe uzganue Tpancropt , 1995 HTB (13.4)

2 Mexanudeckas 4acTh TAroBoro moapuxuoro cocrasa | HTB (y4.3); HTb (yu4.6); HTb
1.B. bupiokos; A.H. CaBocwkun; I'.I1. Bypuak; ITox | ($6.)
pen. N.B. buprokoBa OqHOTOMHOE U3/1aHNE
Tpauncnopt , 1992

3 Hoponuna, U. U. Teopus 31eKTpUYECKON TATH : URL:
yue6Hoe nocobue / . Y. lopornna. — Xabaposck : | https://e.lanbook.com/book/179413
JIBI'VIIC, 2019. — 81 ¢. — Teker : snekrponnsii // | (1ara odpamenns: 04.12.2025). —
JIaHp : 7eKTPOHHO-OUOINOTEUHAsS CHCTEMA. Pes JIOCTYIIA: JUIA aBTOPHS3.

II0JIB30BATCIICHU.

4 Joponnna, . 1. Mexanuueckas 4acTh URL:
3JIEKTPOIIOBIKHOTO COCTaBa : yuebHoe mocodue / M. | https://e.lanbook.com/book/259403
. loponuna, B. B. Tpodpumosuu, M. B. fApanues. (nara obpamenns: 04.12.2025). —
— Xa6aposck : JIBIVTIC, 2021, — 122 ¢. — Texker ; | PeXKuM JIOCTYIIA: JUIA aBTOPHS3.
AJNIEKTPOHHBIH // JIaHb : 27IeKTpOHHO-OMOIMOTEUHAS TOABSOBATEICH.
cucTema. —

1 | Kak ycrpoen u pabortaet snekrpoBo3 H.W. Cunopos, | HTB (yu.1); HTB (yu.3); HTB
H.H. Cunoposa OaHoTOMHOE H31aHKe TpaHcmopr , (yu.4); HTB (y4.6)
1988

2 DIIEKTPONOABUKHONM COCTaB C aCHHXPOHHBIMHU HTB (33); HTG (yu.3); HTb
tsarossiMu auraressimu H.A. Poranos, A.C. (yu.6); HTB (6.)
Kyp0acos, IO.I". brikos, B.B. JlutoBuenko; Ilox pex.
H.A. PoranoBa OnHoTOMHOE M31aHue TpaHcnopT ,
1991

3 | [IpoekTHpOBaHHE CUCTEM YIIPABICHUSI HTB (y4.3); HTB (y4.6); HTb

($6.)




6. IlepedueHbp COBpeMEHHBIX TNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Nudopmanmonnsii  mopran  Hayunas  snmekTpoHHas — OuOnmoTeka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - osnaexkTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-
TexHu4eckor oudnroreku MUUT

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MOJTYJIS).

J11s BBINIOJIHEHUS TAaOOPaTOPHBIX padoT 1o pazzaeny "MexaHuueckas 4acTh"
Heo0XxoauM nporpaMMmbli naketr LabView

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

CreHp aJig vccneaoBaHus ObICTPOICHCTBYIONIETO BHIKIIIOUATETI,

Crenp s MccnenoBaHus OBICTPOACHCTBYIONIETO KOHTAKTOPA,

Crenp sl MCCTIENOBAHUS JIEKTPOMArHUTHOTO KOHTaKTOpa,

Crena nis uccnenoBanus AudPpepeHImaibLHOro pesie

CreHp A1 vCCNeJOBaHUS THEBMATHUECKOTO0 KOHTAKTOpA TUTIA TIK,

Crenp aJig vccne0BaHUs THEBMATUYECKOTO0 KOHTaKTOpa Thma svad,

MakeTHas cekuus 3JieKTpoBo3a Bi-10,

CreHn miis MCCIENOBAaHUS TEPEXOTHOTO COMPOTUBIICHUS AJICKTPUUECKUX
KOHTAaKTOB,

Crenpa ans WCCIeIOBaHUS PACHpEesIeHNsT MHAYKIMN B JTyTOTacUTEIbHON
KaMmepe,

Crenp sl KCCTIEIOBAHUS pelie YCKOPEHHUS,

CTEH/I JIJIsl UCCJIEIOBAHUS DJIEKTPOMArHUTHOTO JaTYMKa TOKa,

CreHp aJig vccneoBaHus JaTurKa TOKa Ha 0a3e dJIeMeHTa X0Juia,

Tpenaxép MammHUCTA dIEKTPOoBO3a Bi-10,

Tpenaxép mamuHUCTA 37EKTpoBO3a BI-80

Tpenaxép MallMHUCTA 3JIEKTPOBO3a A1 1 M,

Crenp 11s1 KICCTIEOBAHUS CIIOCOOOB PETyIMPOBAHUS HAIPSDKEHUS Ha 2.11.C.
ITepemennoro Toka

CTeHJ «Tepex0THON PeaKTop»

CreH] «BEHTUIHHBIN MTEPEX0I»



Crenp (hu3nYecKoro MOJETUPOBAHUS MEXaHNYECKOH YacTH
3JIEKTPONOABUKHOTO COCTAB, C U3MEPUTEIIBHON CUCTEMOM

CreHa 715 UCTIBITAHUM TUJIPABIIMYECKUX TaCUTENEeH KoeOaHui

CraHIus UCTIBITAHUM TATOBBIX AJIEKTPOABUTATEICH

MynpTUMEIUITHOE U MPE3EHTAIIMOHHOE 000pY0BaHUE

9. ®opma nMpoMeKYyTOUHOU aTTECTaIUU:

3aueT B 1 cemectpe.
Kypcosas padota B 3, 4 cemectpax.
DK3aMeH Bo 2, 3, 4 cemecTpax.

10. OueHouHbIE MaTEPUAIIBI.

OreHOYHBIE MaTepUaNbl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTECTaIlul, pa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeAyromuid kadeapou, JOIEHT, 1.H.
Kadeapel «IeKTponoesa u
JIOKOMOTHBBD»

JIOLICHT, K.H. Kaeapsl
«InEeKTpOornoe31a U TIOKOMOTHUBBD)

JIOLICHT, IOIEHT, K.H. Kadeapbl
«INEKTpOmnoe31a U TIOKOMOTHUBBD)

JIOLICHT, K.H. Kapeapsl
«DIeKTpornoe3ia U JIOKOMOTUBBD)

JIOLICHT, JIOIICHT, K.H. Kadeapbl
«IIEKTPOInoe31a U TIOKOMOTHUBBD)

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl

«DIIEKTpONoe3/1a U JTOKOMOTHUBBI»

CorJiacoBaHo:

Hupektop
3aBenyromuii kadeapoit Sull

[Ipencenarens yueOHO-METOAUYECKOM
KOMHCCHUU

O.E. [IynoBukoB

A.C. AnexceeB

A.Il. BacunbeB

N.B. Kop3una

A.A. UyuuHn

B.B. JIutoBYeHKO

J1.C. Manoiino
O.E. IlynoBukos

H.A. AappusiHoBa



