MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

(PYT (MAUT)

/ Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 06paBOBa'I‘€JIhHOﬁ IlpOI‘paMMhl
BBICLLIETO 06p330BaHH9{ - IIpOI‘paMMbI criegquajimrera
110 CIIEIMATbHOCTH
23.05.03 IMoaBmKHOM COCTAB XKEJIEe3HBIX A0POT,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUUT)
Tumonunsim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

BbICOKOCKOPOCTHOM Ha3eMHBIH TPaHCHOPT. OO KypC

CoeinmnaabHOCTh:

Coenmanusanms:

®opma oOyueHus:

23.05.03 [ToaBU>KHOM COCTaB JKEJIE3HBIX JOPOT

BBICOKOCKOPOCTHOM HAa3€MHBIA TPAHCTIOPT

OyHag

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJMHON
KOPIIOPaTUBHOI HH(MOPMAIIMOHHON CHCTEMBI YIIPABJICHUSI
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID moamucu: 5214
IMoxmucan: 3aBenyromuii kadenpoii [lynosukos Omner
EBrenpeBuu
Jata: 27.05.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

enbto ocBoeHUs y4yeOHON MUCHUIUIMHBI "BBICOKOCKOPOCTHOW Ha3eMHBIN
TpaHcnopT. O0wmuii Kypc" aBisieTcs:

- O3HAKOMJICHHE CTYJICHTOB C OCHOBaMHU yCTPOWCTBA W MPUHLUIOM PaOOThI
ANIEKTPUYECKOTO  TPAHCIOPTAa  JKEJIE3HBIX  JIOPOr,  MOJAXOJaMU K  €ro
MPOCKTUPOBAHUIO, C MPOOJEMATUKON CHEIUATBHOCTH U KPYIrOM MHKEHEPHBIX
3a/1a4, peuIaeMbIX Ha COBPEMEHHOM 3Talle pa3BUTHS.

3amayaMy OCBOCHHSI YYEOHOU TUCHUILUIMHBI "BBICOKOCKOPOCTHON Ha3eMHBIN
TpaHcnopt. O0muii Kypc" saBisieTcs:

— OCBOCHHE OOIIMX TMOHATUM O HA3HAYCHUH, KIAaCCUPUKALMU U MTPUHIUIIE
pabOoThI IEKTPUYECKOTO MOABUKHOTO cOCTaBa (3.11.C.);

— OCBOEHHE OCHOB 3JICKTPUUYECKOU TATH U TSATOBBIX PACUETOB;

— OCBOCHHE YCTPOWCTBA, YMNPOILICHHBIX CHUJIOBBIX JJIEKTPUYECKHX CXEM U
CIIOCOOOB  PEryJMpoOBaHMs J.1.C. TIOCTOSHHOTO M TEPEMEHHOTO TOKa C
KOJUIEKTOPHBIMHU M ACHHXPOHHBIMU TATOBBIMH 3JICK-TPOJIBUTATEISIMU (T.3.11.);

— OCBOEHHE OCHOB MEXaHMYECKOM YacTH 3.11.C., €0 OCHOBHBIX YaCTEH U Y3JIOB.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYIIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

IIK-6 - CnocobGeH OoCymecTBIATh KOHTPOJh O€30MacHOCTH JIBIKCHHS U
JKCIUTyaTallUM  HAa  JKEJIE3HOJOPOKHOM  TPAHCIIOPTE B 3AKPEIJICHHBIX
MOJpa3ACIICHUsIX;

IIK-9 - MMeer HaBBIK BBHITIOJHIATH O0OCHOBAaHWE MAPAMETPOB KOHCTPYKIIUU
KOHCTPYKLIIMM M CHCTEM IIOJIBMKHOIO COCTABa BBICOKOCKOPOCTHOI'O HA3€MHOIO
TpaHCIOPTA.

OOydenne 1O JUCHHUIUIMHE (MOAYNIO) TMpEAINoiaraeT, 4Yro TO €ro
pe3yiibTaram oOydJaromuiics OyieT:

3HaTh:
OCHOBBI KOHCTPYKIIMM, NPUHLIMN JEUCTBUS 3JIEKTPOMNOJBUAKHOTO COCTaBa
IMOCTOSIHHOTO TOKa
[TpuHKuIMI AEHCTBUS, OCHOBHBIE KOHCTPYKTUBHBIE JIEMEHTHI SJIEKTPUUECKOTO
JIIBUTATEIIS IOCTOSIHHOTO TOKA

3HaTh:
OCHOBBI KOHCTPYKIIMH, TMPUHIMI JEUCTBUS 3JICKTPOMOJBHKHOTO COCTaBa
MEPEMEHHOr0 TOKa



3HATH:
CucTeMbl JIEKTPOCHAOKEHUS IICKTPUPHUITIPOBAHHBIX JKEJIE3HBIX I0POT

3HaTh:
Knaccukarnuro, OCHOBHBICE TPU3HAKK  BJCKTPOMOJBIKHOTO  COCTaBa
MaruCTPaIbHBIX KEJIE3HBIX TOPOT U METPOTIOIUTECHOB

3HaTh:

OCHOBHBIC DJIEMEHTHI, TPHUHIUI JEHTCBUS DJICKTPUUECKOTO JIBUTATEIIS
MEPEMEHHOTO TOKa (ACHHXPOHHOTO, CHHXPOHHOTO, CHHXPOHHOTO C MOCTOSTHHBIMU
MarHuTamHM)

3HaTh:
Ha3znauenue, ycTpoHCTBO M OCHOBHBIC KOHTAaKTHOM CETH MarucTpaibHBIX
KEJE3HBIX JOPOT

3HATD:
OCHOBHBIE JIEMEHTBI 36MJISTHOTO MOJIOTHA U BEPXHETO CTPOCHUS MyTH

3HaTh:

Cnoco0bl perynupoBaHus CKOPOCTH MOJBHKHOTO COCTaBa C KOJUICKTOPHBIMHU
TSATOBBIMU JIBUTATEJISIMU, JJIEKTPOTITOBBIE W TATOBBIE XAPAKTEPUCTHUKHU IIpU
Pa3JIMYHBIX CIIOCO0aX PETYJIUPOBAHUS CKOPOCTH

3HATD:
Cuta TTU U CUJ1a TOPMOXKEHUSL.

3HATH:
[TonsiTHEe TATOBOM XapAaKTEPUCTUKHU IMOJBUKHOIO cocTaBa. OrpaHUYEHHUs] Ha
TATOBBIE XapaKTeprUCTUKU. CIIOCOOBI YBEIMYCHUS CHJIBI TSTH IOJIBHYKHOTO COCTaBa

3HaTh:
YpaBHeHue aBuxkeHHs noe3aa. OCHOBHOE U JIOMOJHUTEILHOE COTPOTUBIICHUS
JIBUOKEHUTO

3HATD:
CnocoObl  peryaupoBaHUs  CKOPOCTH  DJIEKTPOIOJBIKHOTO  COCTaBa
MEPEMEHHOT0 TOKa

3HaTh:
Haznauenue, ycTpOWCTBO W NOpPUHUMN JACHUCTBUSA MOJIYNPOBOJIHUKOBBIX
npeo0pa3oBaTeIbHBIX YCTAHOBOK IMOJBUYKHOTO COCTAB

3HATH:
Metoauky pacuéra ImycKo-TOPMO3HBIX PE3UCTOPOB

3HaTh:



Ha3nauenue u ycCTpOICTBO 3JIEMEHTOB MEXAHMYECKON YacTh MOJABUKHOTO
COCTaBa: KOJECHBIX Map, paM TENEKEK, OYKCOBBIX Y3JI0B M Y3JIOB CBSI3U KOJIECHBIX
map ¢ pamMoil TENEXKKH, VY3JI0B CBA3M TEIECKKUH C Ky30BOM, VYIPYTUX H
JVCCUMIATUBHBIX JIEMEHTOB PECCOPHOTO MOIBEIINBAHUS

3HaTh:
Bunbl konebaHuii, JEATCBYIONIMX HA MOABUAKHOM COCTaB

YMmern:
IIpon3BOANUTH TATOBBIE U TOPMO3HBIE pacuéra

YMmeTh:
Onpenensath OCHOBHEIE IapaMeTpPhbI PECCOPHOTO OABEIINBAHUS

KCJIIC3HOJOPOKHBIX AKMIIAXKEU

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

O06mass TpyAOEMKOCTh AUCHUILIMHBI (MOayJisi) cocTaBisier 14 3.e. (504
akaJeMHYeCKHX Jaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MEJarorM4ecCKMMHU  padOTHUKaAMU U (WIH)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peaau3aini 00pa3oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmuecTBo yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | Ne2 | Ne3 | Ne4
KonrakTHas paboTa Ipu nMpoBeIeHHH YUeOHBIX 3aHATHI (BCero): 274 | 48 64 82 80
B Tom umncne:
3aHATUA JEKIIMOHHOTO TUIIA 114 16 32 34 32
3aHATUS CEMUHAPCKOTO THIA 160 32 32 48 48

3.3. O0beM AWCHMIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroIuxcs ¢
NeAarorndecKuMu pabOTHUKAMH U (W) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TPU  MPOBEICHUU
MPOMEKYTOUHOM aTTecTaluu cocrapiser 230 akageMuyeckux yaca (0B).

3.4. Ilpu oOydeHun 1Mo UHIMBUIYaTbHOMY y4€OHOMY IIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4YeHHH, 00beM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIBbHONW paboThl 00yJarommxcs, a Takxke B (hopme



KOHTAaKTHOW pabOThl OOyYaromuxcsi C MeAarormndecKuMu paboOTHUKAMU W (WJIH)

JIMIaMHU, IIPHUBJIICKACMBIMH K pCaJin3allin 06p330BaTeHBHOﬁ IMporpaMmMbl Ha HHBIX

YCIOBHAX, ITPU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ aTTCCTaluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

FJEQH Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE
1 |Pousib TpaHCIIOpTa B 5KOHOMHUKE CTPAHbI
Bunsl TpaHCnOpTa, aHANN3 CTATUCTHYECKHX MOKa3aTeel paboThl TpaHCopTa. Pa3BuTre kKene3Ho0p0KHOTO
TpaHcnopra B Poccuu u B Mupe
2 |Pa3BuTHe TArOBOro MOJBHXKHOI'O COCTaBa
[peanochlIKK BO3HUKHOBEHHS JIOKOMOTHBOB. [1yTH pa3BUTHS TATOBOTO IOJBMXHOTO cocTaBa. [1apoBo3bl,
TEIIOBO3bI, AIEKTPOBO3bI. Pa3BUTHE TArOBOTO MOABHKHOTO COCTABA HA XKEJIEe3HBIX qoporax Poccuiickoit
Nmnepun, CCCP, Poccun
3 |UudpactpykTypa Kene3HbIX 0pPOr
Huxnee cTpoeHue myTH, Ha3Hau4E€HUE, YCTPOUCTBA U OCHOBHBIE 3JIEMEHTHI. BepXHee CTpoeHue My TH.
Ha3HaueHHe, YCTPOHCTBO, OCHOBHBIE AIeMEeHThI. CTpEIOYHbIe TEPEBOABI.
CucteMbl aBTOMATUKH U T€JIEMEXaHUKH Ha JKEJIE3HBIX JI0pOrax, UX Ha3HaueHue. Y CTpoiicTBa aBTOOJIOKUPOBKH
Ha HEANEKTPUDHUIUPOBAHHBIX U EKTPUPHUIUPOBAHHBIX YUACTKAX XKEJIE3HBIX A0por. [IByX-, Tpex- U
4yeThIpEX3HAYAHAS ABTOOJIOKUPOBKA. 3HAYCHUS CUTHATIOB
4 |Cucrema TAroBOro 3J1€KTPOCHA0KEHUS JIEKTPOCHA0KEHUS ITOCTOSHHOTO Toka 3 kB, 25 kB
50 I', 2x25 kB
HazanueHue cuctem 37eKTpOCHA0KEHHS. DHEPTreTHIeCKas elb CUCTEMBI AeTpruuecKoi Tsru. OCHOBHbIE
DJICMEHTHI TAT'OBBIX HOI[CTaHI_[I/Iﬁ TMOCTOAHHOI'O TOKa U IMIEPEMEHHOTO TOKOB. yCTpOﬁCTBa CCKIIMOHUPOBAHUA
KOHTaKkTHOU cetu. [IpenMyniecTBa U HEJOCTATKH CUCTEM BJIEKTPUUECKOM TATH
5 |KoHTakTHas ceThb Kele3HbIX TOPOT
Bu/Ibl KOHTAKTHBIX MOJIBECOK, 00JIACTh MX MPUMEHEHHs. Ha3HaueHHe U THUIIBI OCHOBHBIX JIEMEHTOB
KOHTAKHO# MOJBECKH: OTIOPbI, H30JIATOPbI, KOHTAKTHBIHM, HECYIIUH U YCUITUBAIOIINI TPOBO/IA, PUKCATOPBI,
3a)KUMBI M CTPYHBI. PacosiokeHne KOHTAKTHONTO MPOBO/IA B IUIaHe U Npoduiie. AHKEPHbIC YIACTKH
KOHTaKHOU ceTn
6 |Knaccuduxarms moaBuKHOTO COCTaBa
Kiraccudukanms TAroBoro moBUKHOTO COCTaBa. DJIEKTPOIOABIKHON cocTaB. CHcTeMa YCIOBHBIX
o006o3HavYeHHit, puMeHseMas Ha jxene3Hbix goporax CCCP u Poccuiickoii @eneparuu. [lonstue oceBoit
(hopmyIBI
7 |ABTOHOMHBIA TATOBBLIM HOABHKHOI COCTaB
[apoBo3, ero sHepreTUdecKas Lernb
TmI0B03, ero 3HepreTHyeckas 1emnb. Ilepeadn MOIIIHOCTH TEIIOBO30B -- MEXaHUYeCKas, THAPaBIMYECKas,
JNEKTPUYECKAs MOCTOSIHHOTO, MEPEMEHHO-TIOCTOSIHHOTO ¥ IEPEMEHHOTO TOKOB
8 |HeaBTOHOMHBIN TATOBBIN MOABUKHOMN COCTaB
DNEKTPOIOABIKHOM cocTaB. CxeMbl (OPMUPOBAHUS TIOE3/I0B HA dJICKTPHUECKOH TATE.
9  |9MeKTpONOABUKHON COCTAB KENE3HBIX TOPOT MOCTOSHHOTO TOKA C KOJUIEKTOPHBIMU
TATOBBIMH JBUTATEIIIMU U PEICHHO-KOHTAKTOPHON CUCTEMOM YIIpaBICHUS
CTpyKTypa 3.11.C. MOCTOSHHOT'O TOKa, OCHOBHBIC 2JIEMEHTBI CUIIOBBIX II€MEH 3.11.C. MOCTOSIHHOTO TOKA
10 |KommekTopHas leKTprUIecKas: MalimHa

HpI/IHIII/IH )_'IeﬁTCBPIﬂ 1 3JIEMCHTBI KOHCTPYKIIUU KOHJ’ICKTOpHOﬁ BHCKTpI/I‘{eCKOﬁ MalllWuHBbI




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

11

VY CTpoiicTBO M MPUHIIMIT AEUCTBHUS OECKOJUIEKTOPHON AIIEKTPUYECKON MALTMHBI
IIEPEMEHHOTI0 TOKa

Cucrema Tpé€x(asHOro nepeMEeHHOro TOKa. Y CTpOMCTBO poTopa U crtaropa TpEx($azHOro aCHHXPOHHOTO
JABUIaTCIIA. CprKTypHaSI cXeMa JJICKTPONOABUIKHOI'O COCTaBa € GCCKOHHCKTOPHHMI/I JABHUI'aTCIISIMHA
MEPEMCHHOT'O TOKa

12

YpaBHEHHE IBUKEHHUS MIO€3/1a U CUJIbI, JICUCTBYIOIIUE HA MTOE3]

Teopema 0 MOJHOW KMHETUYECKOW SHEPTUH Teaa. BrIBOJ ypaBHEHMS NIBUKEHUS MOE3/1a.

[TonaTne yaenpHBIX CHII. Y paBHEHHE JBIDKEHUS 1TOe3/1a B YASTBHON Gopme

Cuutel, nefiTcByromue Ha rnoesq. AHann3 ypaBHEHNS IBIKCHHUS TT0€3/1a U OIPEIEIICHUE PEKUMOB JBIKCHUS
O6pazoBanue cuibl TATH. OrpaHUYEHHS Ha BEJIMYNHY CHIIBI TSTH, METOIBI €€ YBEINUCHHUS

Cuna TOpMOXKEHHS

Cunbl COIIPOTUBJICHU ABUKCHUIO. OcHOBHOE U JOTOJIHUTCIIBHOC COITPOTUBJICHUC NBUKCHUIO. HpI/I‘II/IHI)I
BO3HHWKHOBCHHUA, (baKTOpr, BJIMAIOMINE HA BEJIUYUHY COIMMPOTUBJICHUA ABUKCHUIO. PacuéTHplie COOTHOMICHUS
JUIS OTIPEICJICHUS] CUJI COTIPOTHUBIICHUS IBH)KEHUIO

13

3J’I€KTpOM€X3HI/I‘ICCKI/IC N DJICKTPOTATOBLIC XapPaKTCPHUCTHUKU ABUTATCIIA ITIOCTOAHHOI'O TOKa
YPaBHeHI/IH QJICKTPOTATOBLIX XaPAKTCPUCTHUK. HpI/IHI/I].[HBI PEryampoBaHusl CKOPOCTU ABUIKCHUS TOABUKHOI'O
COCTaBa € KOJUICKTOPHBIMH TAT'OBBIMU IBUTATCIIAMU

14

DJEKTPOTATOBBIE U TATOBBIE XapaKTEPUCTUKHU TPH PA3TMYHBIX CIIOCO0aX PeryIHMpOBaHUS
CKOPOCTH JIBUKECHHUS

Tsrossie XapaKTCPUCTUKU. YcnoBus pcajin3aiy CUJIbl TATU, BOBMOXXHOCTH YBCIIMYCHUA CUIIBI TATHU
3JICKTPOBO30B

15

Pacuér IMIYCKO-TOPMO3HBIX PE3UCTOPOB IMMOABUKHOI'O COCTABa

Lenn, nocTuraemMble NpUMEHEHHUEM ITyCKOBOTO pe3uctopa. KOs duuneHT HepaBHOMEPHOCTH ITycKa IO TOKY.
Omnpenenenrne MaKCUMaJIbHOTO, CPEAHETO M MUHUMAILHOTO IIYCKOBOTO TOKOB. ['pado-aHannTudeckii MeTox
pacdéra ITyCKOBOTO pe3nucropa. Pacuér BeMYMHBI ITyCKOBOT'O COIPOTHBIICHHUS HA MAaHEBPOBBIX M IIEPEXOIHBIX
TO3UIMAX

16

Heper PYHNIIUPOBKU TATOBBIX BHCKTpO,HBHFaTeHeﬁ SJICKTPOMMOABUIKHOTO COCTaBa
Hasnauenue neperpynnupoBok aBurareneil. CxeMbl COeIMHEHUS TATOBBIX JBuTareneil. TpeboBaHus K
croco0am meperpynnupoBKu. [leperpynmupoBKy METOOM KOPOTKOTO 3aMbIKaHUS, ITYHTOPOBAHHS,
BEHTHJIBHBIN TIEPEX0]] 1 MOCTOBOM Mepexo/l. JJocToMHCTBa U HEAOCTATKH, 00JIaCTH TIPUMEHEHUSI.

17

[Topsinok mycka 3JeKTPONOABHKHOIO COCTaBa MIOCTOSTHHOI'O TOKA
HOCJ’ICI[OB&TCHLHOCTL ,I[GI;‘ICTBHI)‘I IIpH ITYCKC 1 pa3roHe NMOJABUKXHOI'O COCTaBa NOCTOSIHHOI'O TOKaA. Amnann3
CHJIOBBIX ueneﬁ J.II.C. B IIpOIIECCe ITyCKa

18

[TprHIMITBI UMITYJIBCHOT'O YIIPABJICHUS JBUTATEISIMU MOCTOSHHOTO TOKA
I/ICHyHBCHOC PETYIHUPOBAHNUE HAMIPAKCHUA, MATHUTHOT'O ITOTOKA U COITPOTUBJICHUS IIyCKO-TOPMO3HBIX
PE3HUCTOPOB

19

OTansl Pa3BUTHA 3JICKTPOTCXHUKNU
Kpatkoe conepkanue n pe3ynbTaTbl KaXXJOTr0 U3 3TaIoB.

20

[TonsTHE O cucTeMe Tpex(pa3HOro NEPEMEHHOTO TOKa
CI/IHXpOHHLIfl TeHePpaTop U aCHHXpOHHLIﬁ JABUTIaTCIIb.

21

[Tpeumy1iecTBa epeMEHHOI0 TOKa U €r0 UCIOJIb30BaHUE
[NpuHIMn nepenayn 3JI€KTPOIHSPTUH HA JaJIbHUE PACCTOSHUSL.

22

Crioco6bI HCTIONB30BaHUS TPeX(Pa3HOro MEPEMEHHOT0 TOKa JUIs LeNiel 3JeKTPUIECKOro
TpaHCHIOPTa

Otinnune 3a4a4 TATH OT 3aJa4 NPOMBIIIIIICHHOCTH

23

Cuctema 3JeKTpUIECKON TATH 0JHO()A3HO-TIOCTOSTHHOTO TOKA.
CrpykTypa 3.11.C. B CHCTEMa SHEPrOCHA0KECHUS

24

B3anmoneiicTBre CUCTEM MOCTOSHHOTO M MIEPEMEHHOTO TOKA Ha 5KEJIE3HON J0pore




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/11
CTaHHI/II/I CTBIKOBAHHA. I[BYXCI/ICTGMHBIC OJIEKTPOBO3BI.
25 |lpyrue myTy UCIOJIB30BaHUS IEPEMEHHOTO TOKA IS JICKTPUUECKOTO TPAHCIIOPTA.
CucreMa MOHMKEHHOHN YaCTOTEI
26 |CrocoObI perynupoBaHusi CKOPOCTH 3.11.C. OAHO(A3HO-TIOCTOSHHOTO TOKA.
OCHOBHBIE CHJIOBBIC YCTPOHCTBA 3.11.C
27 |PerymupoBaHue HANPSDKEHUS HA T.3.]11
PerynmpoBanue HanpspDKeHHS Ha T.3.7. IPU TIOMOIIH TpaHChopMaTopa
28 |OcoOeHHOCTH MEePEKITIOYCHUS CeKITi 00MOTOK TpaHchopmaropa.
IepexoaHoit peakTop.
29 |[ToHsiTHE O CHIIOBBIX NMPEOOpPA30BATEIIAX.
HOHprOBO,I[HI/IKOBLIe AUOAblI U TUPUCTOPBI
30 [[Ipocreiinme cXeMbl BHIIPSMIICHUS
CXGMLI, MNPUMCHSACMBIC HaA 3.11.C.
31 |OcobeHHOCTH pabOThI BHITPSIMUTENS HA AKTUBHO-UHIYKTUBHYIO HArPy3KY.
[ToHsTHE O PEaKTHBHOM YHEPTHU U KOIPPHUIIUESHTE MOLIHOCTH.
32 |HeynpaBnseMmble U yrpaBisieMble BHIIPIMUTEIN
Pa6ota 1o HyseBOi 1 MOCTOBOM CXeM€ BBIIPSIMIICHHS.
33 |OaHO- 1 MHOTO30HHOE BBHITIPSMIICHUE
PerynnpoBodHBIE XapaKTePUCTUKU BHIIIPSIMUATEICH.
34 |CoBpeMeHHBIH 3.11.C. C ACHHXPOHHBIMH TATOBBIMH JIBUTATEIISIMH.
CTpyKTypa CHUIIOBOM CXEMbI, HA3HAYCHHUE MpeodpaszoBareiei
35 |OcHOBBI perynupoBaHus ACUHHXPOHHBIX T.3.4. Popmyna KocTeHko
XapaKTepI/ICTI/IKI/I IIOCTOSHCTBA CUJIBI TATU U ITIOCTOAHCTBA MOIITHOCTH.
36 [Knaccugukaius TpaHCIIOPTHBIX CPEICTB
OCHOBHEBIE q)yHKI_[I/II/I TPaHCIIOPTHBIX CPEACTB. Tumer OIIOPHBIX 3JIEMCHTOB U I[BH)I(HTGHeﬁ.
37 |[IpoTuBOpeUrs CUCTEMBI KOJIECO-PEIbC
HpOTHBOpe‘II/Iﬂ CHUCTEMBbI KOJICCO-PCIIbC. Crioco0BI M3MEHEHHS KOS(I)(l)I/IL[I/IeHTa CHCIIJICHUA. HOCJ’IGI[CTBI/I;I
MPUHATUA CUCTEMBI TJIAJIKOE KOJIECO Ha I'JIa/IKOM PEJIbCEC.
38 |HasHaueHne MEXaHUUYECKOW YacTH
OCHOBHI)IC 9JICMCHTBI,UX HA3HAYCHUC.
39 |Kmaccudukarms MexaHUIeCKON 9acTH
KJ'IaCCI/I(I)I/IKa].[I/IH I10 Ky30BaM, 10 COCTABHOCTH, 11O pECCOPHOMY IOJABCHIMBAHUIO, 110 THUITY TATOBOI'O IIPHUBO/JA,
IO KJIacCy TSATOBOM nepegavu.
40 |Ky3oBa
Knaccudukanus ky3oBoB. [IoHATHE 0 pacdeTe Ky30Ba Ha MPOYHOCTH. [Iporiecchl BO3HUKAIOIIUE TPU
Pa3BUTHUHN CUJIBI TATH.
41 |Pambl TENCKKHU
Haznauenue u knaccudukanus pam tenexek. bykcoBbie y3mbl. CiocoObI H3TOTOBICHHSI paM TEIIEKEK.
Ocobenncoru pacyeTa paMm TCJICIKEK Ha MTPOIHOCTD.
42 |KoitecHbIC Mapsbl.
KJ'IEICCI/I(i)I/IKaIH/IH KOJICCHBIX T1ap. OcH KOJIECHBIX mnap. Pacuer konecHBIX nap Ha MpO4YHOCTb. q)OpMI/IpOBaHI/Ie
KOJICCHBIX I1ap. Komecnrie LHCHTPLI. Bannaxun xoiec
43 |3neMeHTBI pECCOPHOTO MOABEIINBAHUS.
Haznauenue u kinaccupukanus. YIpyrue s1eMeHTsl. OpHUKIIMOHHBIC JJIEMEHTHI. Bs3kue 1eMeHThI. Y IpyTo-
(pr/IKI_II/IOHHBIe DJICMCHTBI. pryFO'BfBKI/IC cBs3u. [ITHEBMaTHUECKHUET peccoprl
44  PeccopHo€ MMOJBEITUBAHUE.

HepBI/I‘IHOC, BTOPUYHOC PECCOPHOC NOABCIINBAHUC. OCHOBHEBIE JIEMEHTBI HCHTpaHLHOﬁ CTYIICHH pECCOPHOI0




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

IMOABCIINBAHUA.

4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopatopHbix paboT / KpaTkoe cojiep:kaHue

HSyLIeHI/IC pa6OTI)I SJICKTPOIMHEBMATHUYCCKOI'0 KOHTaKTOpa
Hasnauenue QJICKTPOIMTHEBMATUYCCKOI'O KOHTAKTOpPA. yCTpOﬁCTBO QJICKTPOIMTHEBMATUYECKOT'O
KOHTaKTOpa.HpI/IHL[I/IH ,HeﬁCTBHﬂ QJICKTPOIMHEBMATUYCCKOI'O KOHTAKTOpA.

N3yuenne paboThl 2JIEKTPOMarHuTHOTO KOHTAKTOpa
Hasnauenue QJICKTPOMAIrHUTHOI'O KOHTAKTOpPA. YCTPOﬁCTBO QJICKTPOMAIrHUTHOI'O KOHTaKTOpa.HpHHL{HH
HCﬁCTBHH QJICKTPOMAaruuTHOr o KOHTaKTOpa.HCCHCZ{OBaHI/IC XapaKTCPUCTHUK DJICKTPOMATIHUTHOI'O KOHTAKTOPA.

Haznauenue TpYHIIIOBOIO MEPCKIOYATECIIA. yCTpOfICTBO rpyImmoBoro

HepeKJ’IIO‘laTCHSI.HpI/IHI_II/IH ﬂeﬁCTBHH IpYIIIOBOTO IIEPCKIOYATECIIA
Ha3nauenue rpynnoBoro nepexirodaress. Y CTpoUCTBO rpynnosoro nepexmouarens. [Ipunnun neicreus
TPYIIIOBOIO MEPEKIHOYATENSL

Nzydenune paboThl OBICTPOACHCTBYIONIETO BBIKITFOUATENS JIEKTPOBO3a MMOCTOSIHHOTO TOKA
HaznaueHune OBICTPOIECHCTBYIOMIETO BEIKITIOYATENA. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKITIOUaTe . [ IpuHIII geficTBUS OBICTPOACHCTBYIONIETO BHIKIIOYATENs . ccne1oBaHe XapaKTepHCTHK
OBICTPOICHCTBYIOIIETO BBIKIIIOYATEIS

I/I3y‘{eHI/IC paGOTbI KOJUICKTOPHOTO TATOBOT'O JJICKTPOABUTATCIIA
HasnaueHnue TAroBoro 3aeKkTpoaBuraTess. Y CTpOHCTBO KOJUIEKTOPHOTOTATOBOTO
3HeKTpOI[BI/II‘aTeH$[.HpI/IHL[I/IH I[CﬁCTBPIH KOJIJIEKTOPHOT'OTATOBOT'O DJICKTPOABUTATEIIA.

N3yuenue paboThl OBICTPOICHCTBYIONIETO BRIKIIOYATEINS JIEKTPOBO3a MMOCTOSIHHOTO TOKA.
HazHaueHue OBICTPOIEHCTBYIOMIETO BEIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKITIOuaTess. [ IpuHIun geficTBUS OBICTPOACHCTBYIONIETO BHIKIIOUATeNs . ccneioBaHe XapakTepHCTHK
OBICTPOICHCTBYIOIIETO BEIKIIIOYATEIIS

KOHTpOJ’IJ’Iep MAaIlIMHUCTA 3JICKTPOIIOC3/1a ITOCTOAHHOT'O TOKa
Ha3nauenue KOHTpoJuIepa MAIIMHUCTA. Y CTPOMCTBO KOHTpOJUIepa MaunHucTa. [lpunnun neiicteus
KOHTpoOJuIepa MalnHKucTa. HazHaueHne u pyHKIMU PYKOSITOK KOHTPOJUIEpa MaIllIMHUCTA

I/I3yquHe CHJIOBOM CXEMBI DJICKTPOMOC31a MOCTOAHHOT'O TOKa
Pacnonoxxenne 3J1eMEHTOB Ha CHJIOBOM CXEME. L[CHL MMPOTCKAaHUs TOKa NPH IMOCICAOBATCIIBHOM COCJUHCHUN
TATOBBIX ﬂBI/IF&TCJ’[Cﬁ. ]_IGHI) MPOTEKAHHUA TOKA IPH MapalyieJIbHOM COCAUHCHUN TATOBBIX ,HBPIFaTCJ'ICﬁ.

KonTposnnep mammHucTa NacCaX)XUpPCKOro 3JEKTPOBO3a MOCTOSIHHOTO TOKA.
YcerpoiicTBO KOHTpoJuiepa MamuHKucTa. [IpuHIMn nedcTBus KOHTposuiepa ManaucTa. Haznauenue u
(yHKIIUY pYKOSITOK KOHTPOJUIEpa MAIIHHUCTA.

10

KOHTpOJ'IJ'Iep MAalIMHUCTA I'PY30BOTO 3JICKTPOBO3a ITOCTOSIHHOTO TOKA

Hasnauenue KoHTpoJUIEpa MAlIMHUCTA. Y CTPOMCTBO KOHTpoJuIepa MalunHucTa. [lpunnun neicteus
KOHTpOJUIEpa MalnHUCTa. HaznaueHne u pyHKIMN rIaBHOH PYKOSTKH KOHTPOJIJIEpAa MalllMHUCTA.
Hasnauyenue n GpyHKINY TOPMO3HOI PYKOSTKH KOHTpOJUIepa MauHucTa. HasHaueHune u QyHKINH
PEBEPCUBHO-CEIEKTUBHOM PYKOSATKU KOHTPOJUIEpA MAIIMHUCTA.

11

N3ydenne cuiaoBoi CXEMBbI AJIEKTPOBO3a MOCTOSIHHOTO TOKa

O603Haqune OCHOBHBIX 3JICMCHTOB 3HGKTquCCKOﬁ cxeMbl. PacnosioxxeHue 3JIEMEHTOB Ha CHJIOBOU CXEME.
HCHL IMPOTCKAaHUA TOKA IPU IMOCTICTOBATCIIBHOM COCIMHECHNUN TATOBBIX HBHF&TCHCﬁ. HCHL IIPOTCKAaHUA TOKa
IIpH ITOCIIEA0BATCIIBHOM-TIAPAJIIICIIBHOM COCAUHCHNH TATOBBIX HBHF&TCHQP'I. HCHB POTEKAHUA TOKA IIpH
mapajiiCIbHOM COCANHECHNH TATOBBIX HBHFaTeHCfI.




/o

HaunmeHnoBaHue 1ab0paTopHBIX paboT / KpaTKoe CoJepKaHne

12

HccnenoBanue mpolecca mycka rpy30BOro 3J1eKTpoB03a OCTOSHHOTO TOKa.

3aHy0K KOHTpOJUIEpa MAallIMHUCTA U CHJIOBOM [CIH 3JICKTPOBO3a. (DI/IKCElHI/ISI napamMeTpoB pa6OTI>I arnmnapaTtoB
CHJIOBOH CXEMBI. 3aliCh 3HAUYEHNH TOKOB 1 CKOpOCTeﬁ Ha Ka)KZ[Oﬁ NO3UIUHU PETYJIUPOBAHU. HOCTpOCHI/Ie
HyCKOBOﬁ JAuarpaMmbl

13

Ocob6ennoctu peryiaupoBanus ckopoctu Ha DI1C ogHO()a3HO-TIOCTOSHHOTO TOKA
W3zmenenue ckopocty aprxerns DI1C mpu n3MeHeHNH HAIPsDKeHHS Ha TATOBBIX ABHTaTeNsixX. VisMeHeHue
ckopoctr aBkeHns DI1C npu M3MEeHEHHH MarHUTHOTO MOTOKA TATOBBIX JBHraTeneil. Hasnauenue
TpaHchopMaTopa, BEIIPSIMUTEIS, CIIIAXKUBAIOIIETO PEaKTOpa.

14

PerynupoBanue HanpspKeHHsI HA BTOPUYHON 0OMOTKe TpaHcdopmaTopa

PerynupoBaHue HampskeHUS Ha BTOPUYHOM 00MOTKe TpaHchopmaTopa

[TpuHIMND peryniupoBaHusi HA BTOPHYHOW 00OMOTKe TpaHchopmaTopa. BerpeuHoe BItOUeHHE BTOPUYHBIX
006MoTOK TpaHcopmaropa. CoriiacHOE BKIIIOYEHHUE BTOPUYHBIX 0OMOTOK TpaHchopmaTopa. OCHOBHBIE
pacdeTHbIe COOTHOIICHHS TIPH PETYJINPOBaHUH Ha BTOPUYHOW 0OMOTKE TpaHcdopmaropa.

15

PerynupoBanue HanpspKeHHsI HA TIEPBUYHON 00MOTKE TpaHchopmaropa

[IpuHIDUD perymupoBaHus Ha IEPBUYHON 00MOTKe TpaHchopMmaTopa. OcOOEHHOCTH PEryINPOBAHUS Ha
MepBUYHOI 00MOTKE TpaHchopMmaTopa. KoHcTpykuus TpancdopmaTopa Mpu peryIHpOBaHUN HA IIEPBUYHON
cTopoHe TpaHcpopMmaropa. OCHOBHBIC pacdeTHBIC COOTHOLICHHS IIPH PETyINPOBAHIH Ha IEPBHYHOM
00MoOTKe TpaHc(opmaTopa.

16

I[I/IO,I[HLIC BBIIIPAMUATCIIN

[IpuHuun nelictus BeinpsmuTeneil. [IpuHuun qelcTBus 0IHOMOIYIEPUOAHOTO BhIpAMUTeNA. [IpuHnun
JIEACTBUS ABYXIIOIYNIEPUOAHOTO BBIIPSIMUTEINS C HYJEBbIM BbIBOAOM. [IpuHLIMI 1eCTBUS MOCTOBOTO
BBIMPSIMUTEIS BBIIPSIMUTENISL. BpeMeHHbIe AuarpaMMbl paboThl BHITPSIMUTEIEH.

17

IlepexoHbIE peaKTOPBI
Hasnauenue NEPEXOJHOr0 peaKTopa. CXeMbl BKIIOUYCHUS NEPEXOAHOTO pCAKTOpPA Ha XOAOBBIX MO3UIUAX
peryjMpoBaHus. CXeMBI BKIIOUCHUS MEPEXOAHOT0 pC€aKTOpa Ha MPOMEIKKYTOUHBIX MMO3ULUAX PETYJIUPOBAHUA

18

BenTunpHbIl iepexon
ITpuHuMN AeiicTBYSI BEHTUIILHOTO NEPEX0AA. PexXUM CUMMETPUYHOTO BBIIPSMIICHUS HAIIPSDKEHUs. Pexum
HECHUMMETPHUYHOTO BBINPSMIICHHS HAIPSIKESHUS

19

HCHI/I YIIPpaBJICHHUSA 3JICKTPOBO3a O,[[HO(l)aBHO'HOCTOHHHOFO TOKa

YcrpoiicTBO KOHTposUIepa MamMHKCTA. [IprHIMI AeficTBUS KOHTpoJUIepa ManHiCTa. Ha3Hauenue u
(yHKIINH PyKOSITOK KOHTpOJIepa MamiHUcTa. CxeMa CHIIOBBIX Henel ainekTpoBosa. [IpuHunn
PETYINpPOBaHNs HANPSDKCHUS HA TATOBBIX ABHIATEIX

20

Mertoasl nccaeaoBaHus KOJIeOaHH 3JIEKTPONIOIBIXKHOTO cocTaBa. MeToabl (PU3NYECKOTO U
MaTeMaTHYECKOTO MOJICTUPOBAHUS KOJIeOaHid. PaMbl TeIeKKH 7IEKTPOMOIBUKHOTO

COCTaBa

3HaKOMCTBO C METOAaMH (I)I/IBI/I‘ICCKOFO N MAaTEMATHUCKOTO MOJACIUPOBAHUA BJIEKTPOBO30B U MOTOPBArOHHOT'O
MOABHMXHOTO COCTaBa, & TAK)KE O3HAKOMJICHHE C Ha3HAYEHHEM paM Tenexek. Pabora co cteHnom
(hM3MIECKOTO MOIETUPOBAHUS.

21

UccnenoBanue BUI0B BO3MYILEHHH, IEHCTBYIONIME Ha 3.11.c. KuHEMaTHedckoe, CUI0BOE U
rapaMeTpuuecKkoe Bo3MylieHN. KOHCTpyKIHs KOJIECHOM Maphl JJIEKTPONOABUKHOTO

COCTaBa
I/Iayqune BUI0OB BOSMyH_IeHI/Iﬁ BBI3BIBAOIIINUX BBIHy)K)IeHHI)Ie KOHe6aHI/IH 3.11.C. HpI/I JABUXXCHHU B peJ’IBCOBOﬁ
KoJIee U CTIOCOOBI 3aJJaHHsI BO3MYIICHHIA

22

V351b1 CBSI3U KOJIECHOM MAPBI U PaMBbl TEJIECKKU.
3HAKOMCTBO C KOHCTPYKITMEH OyKCOBBIX y3710B. OCHOBHBIE IPUHIIUIIBI (DOPMUPOBAHHUS KOJECHBIX TIap.
I/I3yquI/m 6yKCOBOFO y3na B COOTBCTCTBUU C I/IHI[BI/IBI/I,Z[yaJ'II)HbIM 3aJaHUECM.

23

V35161 CBA3U paMBbl TCIICKKH U Ky30Ba BarOHOB 3JICKTPOIIOC3 0B
3HAaKOMCTBO C y3JIaMU CBSA3H PaMbl TEJIEKKH U Ky30Ba BarOHOB AJIEKTPONOE30B. Y3€I COeUHEHHs C




/o

HaunmeHnoBaHue 1a00paTopHBIX pabOT / KpaTKOE CoAepKaHKE

HEHTPATBHON cPepruuecKor OOPO. Y3IIbl OIMPAHUS C OTIOPOI HA CKOJB3YHBL. Y3€ll C MTHEBMATHIECKUM
YOPYTUM 3JIEMEHTOM.

24

V3715l CBSI3U KYy30Ba U paMBbI TEJIICKKHU SJICKTPOBO30B

3HAKOMCTBO C Y30aMU CBSI3U Ky30Ba U paMbl TEJIEKKH JIEKTPOBO30B. Y3€l COSIMHEHUS C )KECTKON TIOCKOM
LUJMHAPUYECKON OMOPOU. ¥Y3IIbl COETUHEHUS C MasiTHUKOBOUM OMOPOM. Y3JIbl COEAUHEHHUS CO IIIKBOPHEM,
JIIOJIEYHBIM YCTPONCTBOM U CKOJIb3YHAMU, C MIONEPEYHBIM BO3BPAIAIOIINUM YCTPOUCTBOM.

25

I'unpaBnuueckue u GPUKIMOHHBIE TACUTENN KOJICOAHUH MOABMKHOTO COCTaBa
YcTpoiicTBO GPUKIMOHBIX U THAPABINIECKAX TacuTelneil kojaebanuid. M3ydeHne ux xapakTepruCTHK Ha
OCHOBE ITPOTpaMMEI, pa3pabd0TaHHOH B IporpaMMHou Taketre LabView.

[IpakTrueckue 3aHATHS

TemaTuka INPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Kitaccudukanus moABrmKHOTO COCTaBa.

PaccmarpuBaeMbie BOTIPOCHL:

- KJTacCH()HKALUS TATOBOTO TTOABIKHOTO COCTaBa JKEJIE3HBIX JOPOT, IIPUMEHsAeMast Ha JKeJIEe3HBIX I0porax
Poccuiickoit ®enepanuun

Cucrema TIroBOTO SHGKTpOCHa6)KCHI/IH 3JI€KTpOCH8.6)I(CHI/IH JKCJIC3HBIX A0POT
PaccMarpuBaeMble BOIIPOCHL:

- CHCTeMa TATOBOTO 3JIEKTPOCHA0KEHHS TOCTOSHHOTO ToKa 3 KB. CucTeMa TAroBOro 3JIeKTpOCHA0KEHUS
nepeMeHHoro toka 25 kB 50 I'm.

KonTakTHas ceTb.

PaCCManI/IBaGMHG BOIIPOCHI:

- YCTpOﬁCTBO KOHTAaKTHOU CETH JKEJIEZHBIX JA0POT HOCTOSTHHOT'O TOKA;
- YCTpOﬁCTBO KOHTAaKTHOW CETH JKEJIE3HBIX AOpOT IEPEMEHHOI'O TOKA.

YPaBHCHI/Ie ABMOKCHUA I10€34a U CHUJIBI, HeﬁCTBYMMHe Ha 110€31
PaccmarpuBaemble BOIPOCHL:

- peXUMBI ABMKEHUSA moe31a4

- ypaBHEHHE JIBWYKEHHS TIPH Pa3HBIX PEKMMaX JBHIKEHHS MOe3/1a.

3J'I€KTpOHOZ[BI/DKHOI\/’I COCTaB KCJIC3HBIX JOPOT IMOCTOAHHOT'O TOKaA.

PaccmaTpuBaemble BOTIPOCHI:

- JIEKTPOIIOIBIKHOM COCTAB JKEJIE3HBIX JOPOT MTOCTOSHHOTO TOKA C KOJJIEKTOPHBIMU TATOBBIMH JIBUTaTEIISIMH
U peNeitHO-KOHTAKTOPHOM CUCTEMON yIpaBiIeHHUSL.

KOHJ’ICKTOpHBIﬁ QJICKTpUYCCKas MallliHa.

PaccmarpuBaemble BOIPOCHI:

- KOHCTPYKIHMS U IPHHIIUT JeHCTBHS dJEKTPUIECKOI MAIIMHBI HA TPUMEPE KOJIEKTOPHOTO TATOBOTO
3NIEKTPOABUTATENS TOCTOSHHOTO TOKA.

beckomekropHas anexTpuyecKas MalluHa
PaCCManI/IBaCMLIe BOIIPOCHI:
- yc’I‘pOﬁCTBO W IPpUHIUIT HeﬁCTBHﬂ 66CKOJ’IJ’ICKTOpHOﬁ BHGKTqueCKOﬁ MallluHbl HEPEMEHHOI'O TOKA.

SJ'IGKTpOMCXaHI/I‘-ICCKI/Ie U DJICKTPOTATOBBIC XapAKTCPUCTUKHU ABUTATCIIA MOCTOSAHHOI'O TOKA
PaccmarpuBaemble BOIPOCHI:

- YpaBHEHHS SJIEKTPOTATOBBIX XapaKTePUCTHK;

- IPUHHUIIBI PETYIHPOBAHIS CKOPOCTH JABWXECHHUS TIOABIDKHOTO COCTAaBa C KOJUIEKTOPHBIMH TATOBBIMHU
JIBUTATEIIIMHU

Crnioco6nI perynupoBanus ckopoctd Ha DIIC mocTossHHOTO TOKa

PaCCManI/IBaeMLIC BOIPOCHI:

- UIBMCHCHUC CKOPOCTU ABUKCHUSA OIIC Py UBMCHCHNU HAIIPSXKCHUSA HA TATOBLIX ABUTI'aTCIIAX. Hsmenenne
CKOPOCTHU ABUKCHUS OIIC IpUu USMCHCHUU MArHUTHOT'O IMOTOKA TATOBBIX ILBHFaTeHeﬁ;




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/11
- m3MeHeHne ckopoctH nBrxkeHns DI1C mpu n3MeHeHHH COMIPOTHBIICHHS ITyCKOBOTO PEOCTaTa.

10 |YpaBHeHUE ABMKEHUS TTOE3/a
PaCCManI/IBaeMI:Ie BOIPOCHI:
- CUJIbI, ﬂeﬁCTByIOIHHe Ha 110€31. Pexxumpbl JBUKCHUS I10€31a

11 [Ipoduns mytH
PaccmarpuBaeMbie BOTIPOCHL:
- cIpsMIICHHE TTIPO(UIIS Ty TH

12 |ComnpoTuBiieHHE IBHKCHUIO TI0€3/a
PaCCManI/IBaeMI:Ie BOIIPOCHI:
- PacueT ocHOBHOI'O U JONOJIHUTCJIIBHOTO COIPOTUBJICHU S IBUKCHUTIO ITOC31a

13 |Bec moe3na
OnpeﬂeneHHe BE€Ca 11o€3ga

14 |YnenbHble YCKOPSAIOIINE CHIIbI, IEHCTBYIOIINE Ha MOE3]T
PaCCManI/IBaCMLIe BOIIPOCHI:
- pacucT U MOCTPOCHUC yACIbHBIX CHUII.

15 |KpuBble ABMKECHUS TTOE3/1a.
PaccMarpuBaeMble BOIPOCHL:
- IOCTPOEHUE KPUBOM CKOPOCTH OT IyTH

16 |Cnoco06s! perymupoBanus ckopoctu Ha DI1C oxHO(Da3HO-TIOCTOSHHOTO TOKA.
WN3menenue CKOPOCTH ABUIKCHHUSA OIIC P U3MCHCHNH HAIIPSKCHUA HA TATOBLIX ABUrATCIIAX. Hsmenenne
CKOPOCTH ABUIKCHUS OIIC IpU UBMCHCHUU MAIrHUTHOT'O ITOTOKA TATOBBIX I[BHFaTeHeﬁ.

17 |PerynupoBaHue HampspKEHHS TpaHcpopMaropa
[TpuHIMT peryiIupoBaHusi HA BTOPUYHONW 0OMOTKe TpaHchopmMaTopa. BerpeuHoe BKITtoueHHE BTOPHYHBIX
o6MoTOK TpaHcdopmaropa. CoriiacHOe BKIIOYEHHE BTOPUYHBIX 00MOTOK TpaHchopmaTopa. [IpuHumn
peryiupoBaHusl Ha MEPBUUHON 00MOTKe TpaHcdopmaropa. OCOOEHHOCTH PEryJIMpOBaHUs Ha EPBUYHON
00MOTKE TpaHcdopmaropa.

18 |YmpaBisieMble BBITPSIMUTEIN
IIpuHumn neicTBus ynpasisieMblX BelpsiMuTeneil. [IpuHiun neicTBrs 0JHONOIYEPHUOJHOTO
BBITIPAMUATECIIA. HpI/IHI_[I/IH ﬂeﬁCTBHﬂ ABYXIOJJIYIICPUOAHOTO BBIIPAMUTEIIA C HYJICBBIM BBIBOJOM. HpI/IHHI/Il'I
HCﬁCTBHH MOCTOBOTI'O BBIIIPAMUTEIISA BBIITPAMUTCIIA. BpeMeHHbIe AuarpaMmbl pa6OTBI BBIHpHMPITeJ'Ieﬁ.

19 |CunoBas cxeMa 3JIeKTpOBO3a MEPEMEHHOTO TOKA CO CTYMEHYAThIM PETyIUpPOBaHUEM
HanpspkeHus cepun BJISOC
ITpuniun peryaupoBanus HanpspkeHus. O003HauU€HHEe OCHOBHBIX 3JIEMEHTOB IEKTPHUECKON CXEMBI.
Pacnonoxenue 31eMeHTOB Ha CUIIOBOM cxeMe. llenb npoTekaHus TOKa Ha MO3ULMSIX PEryJIupOBaHusl.

20 |CuyioBast cxema 2JIEKTPOBO3a IIEPEMEHHOTO TOKA C IUIABHBIM PETYIHPOBAHUEM HAIPSHKCHUS
cepun 20C5K
HpI/IHHI/IH peryamMpoBaHus HAIPS?KCHUA. O003HaYeHHE OCHOBHBIX JIEMEHTOB BHCKTqueCKOﬁ CXCMBI.
PacrnonosxeHune 2JIeMEHTOB Ha CHJIIOBOM CXEME. L[CHL MPOTCKAaHU TOKAa Ha MO3ULHUAX PETYJINPOBAHU .

21 |Tpenaxkep MaIIMHUCTA JIEKTPOBO3a IepeMeHHOro Toka DI11M
IIpuHuune! ynpasiaeHus 31€KTpoBo30oM. HazHaueHue 351€MEHTOB Ha IyJIbTE YIIPABICHUS.

22 |IlocTaHOBKa 1eMNel U 3a/1a4 Kypca MPaKTUUECKUX 3aHATHI
M3ydenne KOHCTPYKINK MEXaHUYIECKON YacTH 3.11.C. U (OPMHUPOBAHIE HABBIKOB TI0 IIPOEKTHPOBAHHIO
PECCOpHOro MO/ABEIINBaHNS; pa3OUBKa IpyIIbl HAa Opuraasl (110 4-5 yenoBek). BeIAava 3a1aHUi Ha Opuramy:
Harpyska Ha OCb, THII 3.11.C.)

23 |KoHcTpykiust 0yKCOBOM CTYIIEHH PECCOPHOTO MOABEIIMBAHUS 3.11.C.

Joxnan opuraael Ha Temy: «KOHCTpyKIUs OYKCOBOW CTYIICHH PECCOPHOTO MOABCIIMBAHUSA 3.11.C.» 3aIJaHHOTO
THMA 3.11.C. (TOKJIA COMPOBOXKAACTCS MIPE3CHTAINEH CO CXeMaMHU M YepTeKaMH KOHCTPYKIIHN).




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

24

KoHcTpykiys Ky30BHOH CTYIIEHH pECCOPHOTO MOABEIIMBAHNUSA 3.11.C.
Joxnan 6puranst Ha TeMy: «KOHCTpYKIMS Ky30BHOW CTYIIEHH PECCOPHOTO MOABELIMBAHMS 3.11.C.» 3alaHHOTO
TUIA 3.11.C. (JOKJIAJ COMPOBOKAAETCA MPE3EHTAlUel CO CXeMaMHU U YepTeskaMHi KOHCTPYKIIHUN).

25

KOHCTPYKI_II/IH MMPOJOJIbHBIX CBs3el Ky30Ba C TCJIC)KKaMHU
Joxman 6puranst Ha TeMy: «KOHCTpyKIUS ITPOIOIBHBIX CBSA3EH Ky30Ba C TEJIEKKaMM» 331aHHOTO THIIA 3.11.C.
(moxmaz cOmpoBOXKIAETCS MPE3ECHTALEN CO CXEMaMHU M YePTEKaMH KOHCTPYKIIUH).

26

KoncTpyknus T4roBoro npusoza 3.11.c.

Joxman 6puraasl Ha TeMy: «KOHCTpYKITHS TATOBOTO MPHUBOJA 3.11.C.» (TATOBBIH IBUTATENb, PEAYKTOP, My(dTa,
BaJIOIPOBOJIBI) 3aJaHHOTO THMA 3.11.C. (JOKJIal CONPOBOXKIACTCA MPE3CHTANEH CO CXeMaMH 1 YepTe:KaMi
KOHCTPYKLIUH)

27

KOHCTPYKI_II/IH MMPpOOJOJIbHBIX cBsI3el KYy30Ba C TCIIC)KKaAMHU.
Joxmnan 6puraasl Ha TeMy: « KOHCTpYKIUS IPOAONBHBIX CBSI3€H Ky30Ba ¢ TeJeKKaMU 3aJaHHOTO THMA 3.11.C.
(moxmaz conmpoBOXKaeTCs Mpe3eHTAlMEl O CXeMaMH U 4epTesKaMu KOHCTPYKIIUH).

28

OmnpeneneHne OCHOBHBIX TapaMeTPOB IKUIIAXKa
Onpez[eneHHe MaccChbl Ky30Ba U HOZ[peCCOpeHHOﬁ MACChI TCJICIKKHU, ONPLCACIICHUEC CTATUYICCKUX HpOFI/I6OB
PCCCOPHOTro MOABCIIINBAHUS.

29

Onpez[eneHI/Ie YHOPYTUX XapaKTCPUCTUK PECCOPHOI'0 MOABCIINBAHUS.
OrnpeneneHne KeCcTKOCTe Ky30BHOUM U OYKCOBOH CTyIeHe# pecCOpHOTro MoABEIINBaHNS, ONPE/IeIICHHE
JKECTKOCTH YNPYTUX 3JIEMEHTOB PECCOPHOI0 MOABEIINBAHUS.

30

OHpe,I[CJ'ICHI/IC JAUCCUIIATHUBHBIX XaAPAKTCPUCTHUK PCCCOPHOT'O ITOJABCIIMBAHUA.
Omnpenenenne CyMMapHOTO JeMII(UPOBAaHNSA Ky30BHOH M OYKCOBOW CTyIEHEH pECCOPHOTO MOABEIINBAHMS,
omnpezeneHne K03GpGUINEHTOB AeMI(PHUPOBAHUS JUCCUITATHBHBIX HIEMEHTOB PECCOPHOTO TOABEIINBAHNS.

31

OnpeneneHHe napamMeTpoOB 3aJaHHOI'0 3JIEMCHTA PCCCOPHOT'0 MOABCIINBAHU .
OnpezneneHue napaMeTpoB JIEMEHTA PECCOPHOrO MOABEIINBAHMS B 3aBUCUMOCTH OT KOHCTPYKIIUH SKHIIaXKa -
MPOTOTHIA (MHANBUIYaTbHOE 3a/laHHE.

32

IToaroroBka oTueTa IO MPAKTUYCCKUM 3aHATUAM.

CocTaBlieHHE OTYETA 110 BHIIIOJECHHBIM MMPAKTUYCCKUM 3aHATHUAM

33

BaHII/ITa oT4yecTa 110 HpaKTI/I‘IeCKI/IM 3aHATUAM
3amura.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

/o

Bun camocrositensHOM paboTh

[ToaroToBka k 1a0opaTopHBIM padoTaM, 0hOPMIICHHE PE3YIHTATOB IKCIIEPUMEHTOB

HO}IFOTOBKa K IPAKTHUYCCKUM 3aHATHAM

Brimonnenune kypcoBoit paboThI.

Brimonaenmne pacuetTHo-rpaduueckoi paboThI.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

> O | Wl N -

IIoarororka k TCKYIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM BHJIOB PadbOT

2. [IpumepHbIii nepedeHb TeM KypCOBBIX padboT




BapuanTel 3a1aHnii IPUBEACHBI B IPUIOKEHUN

NCXOIHBIE ITAPAMETPBI

Hasznauenune OIIC

Tum TAroBOro ABUTaTENs

Komnuectso TO/I na

HuameTp OGaHgaxei KoyecHOH mapsl, MM DO

Bec, npuxoasimuiics Ha oaHy K.1., TC Po

[TepenaTounoe oTHomIEHHE ?

Koaddumment sxcrnyatanmonHoi neperpysku ki
Koadduiment HepaBHOMEpHOCTH MycKa no ToKy kHl
CormpoTuBiieHre 0OMOTOK TATOBOTO ABUraresns, OM 7ra
CormpoTtuBiieHre 00MOTOK BO30YXICHHS TSATOBOro ABuratess, Om ?roB
MuHuManbHBIN KO3QGUUHUEHT PEryIMpOBaHUs BO30OYKACHUS 7min
KoHcTpykiimoHHasi CKOpocTh, KM/4 7KOH

Y ckopeHue JIOKOMOTHBA, M/C2 a

HomMmep no3uiuu peryaupoBaHus

NunuBunyansHoe 3ananue. Llenu ynpasnenus

BapuanTsl 3amanuit

1)

I'py3oBoii anekrposo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 ToxkonpuemMHUKaMu

2)

['py3oBoit anmexktporo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BbICTpOIEHCTBYIOIINUM BBIKJIFOUATEIEM

3)

I'py3oBoit anektposo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoOTOp-BEHTHJISITOPOM



4)
['py3oBoii anekrposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-KoMITpeccopoM

5)

[Taccaxkupckuii amexkrpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 TokonpueMHUKaMHU

6)

ITaccaxkupckuii anexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeICTpOAEHCTBYIOIIUM BBIKIIOYATEIEM

7)
[Taccaxxupckuii anekrpoBo3 AL4846eT 6 1270 23 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTOp-BEHTUIATOPOM

8)

Onexrponoesn [JAK106b 4 1000 15 3 1,5 0,1 04 0,2 0,4 110 0,6 7
TokonprueMHUKaMHu

9)
Onextpomnoe3n JK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
BBICTPOIENCTBYIOIIUM BBIKJIHOUATEIEM

10)

Onexrponoe3n AK106b 4 1070 19 3.4 1,9 0,12 0,44 0,24 0,5 130 0,7 15
MoTOp-BEHTUIATOPOM

2 Kypc 2 cemecTp
IIpoexTpoBaHue CWJIOBBIX LENEH TATOBOTO  IOABMKHOIO  COCTaBa

IMEPEMCHHOI'O TOKa C KOJUICKTOPHBIMHA TATOBBIMH ABUT'aTCIEIMHA

Hcxonuarie nanueie



Tun »s.a1.c. OceBas ¢opmyna HomuHanbHas MOIIHOCTH T.3.4., KBT

HomunansHoe HampspkeHue T.3.1., B HomunanbHast ckopocts 3.1.c., kM/u K.m.g.

T.9.1.

B HOMHHaIbHOM pexuMme K.ma. taroBoit mnepemaunm  Kosddurment

HOpMaibHOTO BO30yxkaeHus KoaduimeHT sKCmiTyaTallmOHHONW —Teperpys3ku

Koaddumment nynscanuit Matepuan 00MOTKH CTaKHBAIOIIETO peakTopa

BapuanTsr:

1 snexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menpb
2 snexkrpomnoes3n 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 amromunuit
3 anektpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 meap

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

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

8 anmexkTpoBo3 2 (20 — 20) 650 950 75 0,94 0,92 0,96 1,3 0,23 amomuHMIA
9 snexrponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menpb

10 snexTpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp

1. IIpuMepHBIii TepedeHs TeM pacueTHO-rpaduyecKux padboT
OnpeneneHne MOIHOCTU TATOBOTO JIEKTPOIPUBO/A IIOABUKHOIO COCTaBa

Pacuér HanpsxkeHuss Ha TOKONPUEMHHKE MOJABUYKHOTO COCTABA IPU ABUKECHUU

IO MEXKIIOJICTAHIIMOHHON 30HE

5. llepeueHp wu3AaHUN, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

Ne

. bubnuorpaduueckoe onucanue Mecto nocryna

1 Teopus snextpuyeckoit Tsru B.E. Pozendensy, N.I1. Ucaes, HTB (39); HTb (yu4.3);
H.H. Cunopos, M.W. Osepos; [Tox pex. N.I1. caesa HTB (§6.); HTB (u3.1);
Opnoromuoe nznanue Tpancnopr , 1995 HTB (43.2); HTB (43.4)

2 MexaHnyecKkas 4acTh TATOBOIO MOIBUKHOIO cocTasa M.B. HTB (yu.3); HTB (yu.6);
Buprokos; A.H. Casocskun; I'.I1. Bypuak; ITox pex. U.B. HTB (6.)
buprokoBa OnHoroMHOe n3ganue Tpancnopt , 1992

1 Kak ycrpoen u pa6oraer snexkrposo3 H.U. Cunmopos, H.H. HTB (yu.1); HTB (yu4.3);
Cunoposa OnHoToMHOE U3aanue Tpancrnopr , 1988 HTB (yu.4); HTb (y4.6)

2 DIIEKTPONOABUKHON COCTAaB C ACHHXPOHHBIMHU TATOBBIMU HTB (93); HTB (yu.3);




nsurarenasmMu H.A. Poranos, A.C. Kyp6acos, }O.I'. Brikos, HTB (yu.6); HTB ($6.)
B.B. JIutoBuenko; Ilox pen. H.A. PoranoBa OnHoTOMHOE
u3znanue Tpancnopt, 1991

3 [IpoekTupoBaHUE CUCTEM YIPABICHUS JIEKTPOTIOIBHIKHBIM HTB (yu.3); HTD (yu.6);
coctaBoMm H.A. Poranos, JI./1. 3axapuenko, A.B. ITnakc u np.; | HTb ($6.)

ITon pea. H.A. Poranoa OgnotomHoe u3znanue Tpancnopr ,
1986

6. IlepedyeHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OOPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBICE MOTYT HCIOJb30BaThCS TIPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

Nudopmanmonnslii  mopran  Hayynas ~ snekTpoHHas  OuOnmoreka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - snexTpoHHO-OMONMOTeUHAss cuctema HaydHo-
TexHuueckoi ondmoreku MUNUT

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Jlyist BeITIONIHEHUST 1a00paTOPHBIX paboT 1o pazaeny "MexaHuyeckas 4acTh'
HeoOxoauM nporpammeril naketr LabView

8. OmnucaHue MaTepuUaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOMN it
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOoIecca MO AUCIUTLTHHE (MOIYIIIO).

[lepeuyenn o6opyaoBaHMs

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3auet B 1 cemectpe.
Kypcogas pabota B 3, 4 cemecTpax.
DK3aMmeH Bo 2, 3, 4 cemecTpax.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON

arrecranum, p33pa6aTBIBaIOTCﬂ B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).



ABTODBI:

3aBeyroni Kadeapo, T0LEHT, JI.H.
Kadeapsl «NEKTPOIoe31a u
JIOKOMOTHUBBD

JIOTICHT, K.H. Kapeapbl « IEKTPoIioe31a
Y JIOKOMOTHBBI»

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«INEKTpoIioe31a U JIOKOMOTHUBBD)

JOLCHT, K.H. K&(I)G,Hpbl «SJIGKTpOHOGBI[a
U JOKOMOTHBBI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«DIEKTpOnoe31a U JOKOMOTHUBBI

JIOLICHT, JIOIICHT, K.H. Kadeapbl

<<3JIGKTpOHO€3I[a N TOKOMOTHBBID»

CorJiacoBaHo:

3aBenyromuid kadeapoit Dull

IIpencenarens yaeOHO-METOIUUCCKOM
KOMHUCCHUM

O.E. IlynoBukos

A.C. Anekceesn

A.1l. BacunbeB

N.B. Kop3una

A.A. YUyunH

B.B. JIutoBUeHKO

O.E. ITynoBukosB

C.B. Bonoaun



