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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpro ocBoeHUs ydeOHOW muCIMIUIMHBI "BBeeHue B crenuaibHOCTH"
SABJISICTCSI:

- 03HAKOMJICHHE CTYJEHTOB C OCHOBAMH YCTPOWCTBA U MPUHIIUIIOM PabOThI
ANEKTPUYECKOTO  TPAHCIOpPTa  JKEJEe3HBIX  JIOPOr, TMOAXOAaMH K  €ro
MPOEKTUPOBAHUIO, C TPOOJEMATUKOM CHEIUATBLHOCTA M KPYrOM HHXKEHEPHBIX
3a/1a4, pe-IIaeMbIX Ha COBPEMEHHOM 3Talle Pa3BUTHA.

3agayamMu OCBOCHHUS y4eOHOW NUCHUIUIMHBI "BBeneHue B crnenuaibHOCTD'
SIBJISICTCAL:

— OCBOEHHE OOIIUX MOHSATUN O Ha3HAYEHUH, KJIacCU(PUKAIMKU U TPHUHIIUIE
pabOoThI AIIEKTPUUYECKOTO MOABUAKHOTO cOCTaBa (3.11.C.);

— OCBOEHHUE OCHOB 3JIEKTPUUECKOH TATH U TATOBBIX PACUETOB;

— OCBOCHUE YCTPOMCTBA, YHPOIICHHBIX CUJIOBBIX JJICKTPUYECKUX CXEM U
CIOCOOOB  PETyJIMPOBAHMS 3.M.C. TOCTOSIHHOTO UM TMEPEMEHHOI0 TOKa ¢
KOJIJIEKTOPHBIMU Y @CUHXPOHHBIMU TATOBBIMU 3JIEK-TPOJABUTATEISAMH (T.3.11.);

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

2. [Inanupyemsble pe3yJbTaThl 00y4YeHHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-2 - Cnoco0eH TMOHMMATh YCTPOMCTBO U HCTOPHIO Pa3BUTHS
TPAHCTIOPTHOM CHCTEMBI.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTaTam
oOyyatomuiicst Oyier:

3HaTh:

- OCHOBBI KOHCTPYKIMH, MPUHIUI JEHCTBUS 3JIEKTPOMOABUKHOIO COCTAaBa
IIOCTOSIHHOTO TOKA. [I[pyHMIMI 1€MCTBUSA, OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI
AJIEKTPUYECKOTO JABUTATENSI TMOCTOSHHOTO TokKa. CHCTEMBI 3JIEKTPOCHAOKEHUS
ANEKTPUPUIIMPOBAHHBIX KeJIe3HbIX nopor. Kiaccdukaiyio, OCHOBHbIE MPU3HAKU
AJIEKTPONOJABMIKHOTO  COCTaBa  MAaruCTpajbHBIX  JKEJIE3HbIX  JOpOr |
METPONOJUTECHOB. OCHOBHBIC SJIEMEHTBHI, MPUHLMUI JECUTCBUS DJICKTPUUECKOIO
JBUTATelil MEPEMEHHOIO0 TOKa (AaCMHXPOHHOTO, CHHXPOHHOI'O, CHHXPOHHOIO C
MOCTOSIHHBIMU Maruutamu). HazHadeHue, yCTpONCTBO U OCHOBHBIE KOHTAaKTHOM
CETH MaruCTPaJIbHBIX JKEJIE3HBIX JOPOT



- OCHOBHBIE 3JEMEHTHI 3EMJITHOTO IOJIOTHA U BEPXHETO CTPOCHMS IIYTH.
CnocoObl peryJMpoBaHusl CKOPOCTH MOJBHYKHOIO COCTaBa € KOJUIEKTOPHBIMH
TATOBBIMHM JBUTATEIISIMHA, JJIEKTPOTATOBBIE M TATOBBIE XAapPAKTEPUCTUKHA IIPU
pasMUYHBIX ~ croco0ax  peryiaupoBaHus  ckopoctd. [loHATHe  TATOBOM
XapakKTepUCTHUKA  NOABWKHOIO  cocTaBa.  OrpaHuyeHus  Ha  TATOBBIE
xapaktepucTuku. CrocoObl YBEJIWYEHUsI CWJIbl TATH TOJBHXKHOIO COCTaBa.
VYpaBHeHue ABWKEHHS moe3na. OCHOBHOE M AOMOJHUTEIBHOE COMPOTUBIICHUS
nBrKeHU0. CrocoObl peryiaupoBaHUsl CKOPOCTU 3JIEKTPOINOIABUKHOTO COCTaBa
IIEpEMEHHOro ToKa. Ha3HadeHwe, yCTpOMCTBO W NPUHOUN  JEHCTBHS
MOJIyTIPOBOTHUKOBBIX MPE0O0Pa30BaTEIbHBIX YCTAHOBOK MOJBHXKHOTO COCTaBa.
Ha3znauenne u yCTpOMCTBO BJIEMEHTOB MEXAHMYECKOW YacTH NOABHKHOTO
cocTaBa: KOJIECHBIX Map, paM TEJIEXKEK, OYKCOBBIX y3JI0B U y3JIOB CBSI3U KOJECHBIX
nap € paMOM TEJIEKKHU, Y3JIOB CBS3M TEJICKKH C Ky30BOM, YIPYTMX H
JVCCUIIATUBHBIX 3JEMEHTOB PECCOPHOro NOJABEIMBaHUA. Buasl KojeOaHui,
JNEUTCBYIOIIUX Ha NIOJABUKHOM COCTaB

Ymern:

- [Ipou3BOUTH TATOBBIE U TOPMO3HBIE PACUETHI

- OnpenensiTb OCHOBHBIE TapaMETpPbl PECCOPHOrO  IMOJBEIIMBAHUS
YKEJIC3HOJOPOKHBIX dKUMAKEN

Baagern:
- Meroaukon pacuéra myCKO-TOPMO3HBIX PE3UCTOPOB
- Metoaukon pacué€ra Beca COCTaBa

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyA0eMKOCTb JTUCIHUILUIMHBI (MOTYJIS).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI (MOayJisi) coctaBisier 20 3.e. (720
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucturuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOydJarommxcss ¢ MEJarorTMYecCKUMH  padOTHUKaAMU W (WIKM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTpaMMbl Ha HHBIX YCIOBUSX,
P MIPOBEJICHUYN YUE€OHBIX 3aHITHI:

KomnuecTtso yacos
Tum yueOHBIX 3aHATHI Beero Cemectp
Nel Ne2 | Ne3 | Ne4
KonrakTHas paboTa Ipu NpoBeIeHNN yUeOHBIX 3aHATHI (BCEro): 368 64 64 144 96
B ToMm uncne:
3aHATHSA JIEKITMOHHOTO THITA 160 32 32 64 32
3aHATHSI CEMHUHAPCKOTO THIIA 208 | 32 32 80 64




3.3. O6peM aucHUIIMHBL (MOAYJs) B (hOpME CaMOCTOSITENBbHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAaKTHOW pabOThl OOyYarOMMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBIIEKAEMbBIMH K peaTn3aiiu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCJIOBUSIX, TPU  MPOBEACHUU
MPOMEKYTOYHOM aTTeCTAIlK COCTaBIseT 352 akaJeMUYecKUX 4aca (OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJs) MOXKET OBITh peaan30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCs, a TaKXe B opMe
KOHTaKTHOM pabOThl 00y4YaIOUIUXCSl C MEJAarornyecCKuMu pabOTHUKaMU U (WJIN)
JUIaMU, TIPUBJIEKAEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEJICHUU POMEKYTOUHOU aTTECTALIUH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Ponw TpancmopTa B 9KOHOMHUKE CTpaHBI
BI/I,HLI TpAaHCTIOPTA, aHAJIN3 CTATUCTUYCCKUX ToKa3aTenaeH pa6OTLI TpaHCIIopTa. PaszButne
JKCJIC3HOAOPOIKHOI'O TpaHCIIOPpTa B Poccun u B MHUpC

2 PaBBI/ITI/Ie TATOBOT' O ITOABUKHOI'O COCTaBa

[Ipeanochlnku BO3SHUKHOBEHUS JIOKOMOTHUBOB. [lyTH pa3BUTHs TATOBOrO NOJABHKHOIO cocTaBa. [lapoBo3sl,
TEIJIOBO3bI, 3JIEKTPOBO3bl. Pa3BUTHE TArOBOro NMOJBMXKHOTO COCTaBa Ha JKeJe3HbIX Joporax Poccuiickoit
Nwmnepun, CCCP, Poccun

3 |MHdpacTpyKTypa *Kene3HbIX 10por

Hixeee cTpoeHue MyTH, Ha3HAYCHHE, YCTPOMCTBA M OCHOBHBIC JJIeMEHTHI. BepxHee cTpoeHue myTH.
Ha3Ha4YeHHE, yCTPOHCTBO, OCHOBHBIC AIeMeHTHl. CTpesiouHbIe IepPEBOIBbL.

CucTeMbl aBTOMaTHKH U TEJIEMEXaHUKH Ha JKeJIe3HBIX 0POTaX, UX Ha3HaueHue. Y CTpoicTBa
ABTOOJIOKUPOBKH Ha HEANEKTPUPHIUPOBAHHBIX U ANEKTPHPUINPOBAHHBIX Y4aCTKaX JKeJIe3HBIX IOPOT.
JIByx-, Tpex- 1 4eThIpéX3HayaHas aBTOOJIOKUPOBKA. 3HAUEHUS CUTHAJIOB

4 |Cuctema TATOBOTO 3JIEKTPOCHAOKEHUS SJIEKTPOCHAOKEHUS TTOCTOSIHHOTO Toka 3 kB, 25
kB 50 I'm, 2x25 xB

Hazanuenue cucteM dJIeKTpOoCHAOKEHMsI. DHEpreTHdecKas Ielb CUCTEMBI dJIeTpUIecKoi TArH. OCHOBHBIC
3JIEMEHTBI TSATOBBIX MOJCTAHLMNA MOCTOSHHOTO TOKA U MIEPEMEHHOIO TOKOB. Y CTPOHCTBA CEKIIMOHUPOBAHUS
KOHTaKTHOM ceTu. [IpeumyIiecTBa U HEJOCTATKU CUCTEM SJIEKTPUYECKOHN TATH

5 |KoHTakTHas ceTh KEIE3HBIX IOPOT

Bupl KOHTAKTHBIX [TOJIBECOK, 00JIACTh MX MpUMeHeHHs. Ha3zHaueHne 1 THIIBI OCHOBHBIX JIEMEHTOB
KOHTaKHOM MTOJIBECKH: OMOPHI, H30JIATOPHI, KOHTAKTHBIH, HECYIIIMH M yCHINBAIOIINI TPOBOIA, (PUKCATOPHI,
3aKUMBI B CTPYHBI. PacmonoskeHne KOHTAKTHOMIo MPOBO/a B IUTaHE U Mpode. AHKEPHBIE YIaCTKH
KOHTaKHOU ceTu

6 |Knaccudukaius moaBUKHOIO COCTaBA.
KJ'IEICCI/I(bI/IKaIII/IH TATOBOI'O IIOABUXKXHOI'O COCTaBa. 3H€KTpOHO,Z[BI/I)KHOﬁ cocraB. Cucrema YCJIOBHBIX
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o00o03HaueHNH, MprMeHsieMast Ha skene3HbIx noporax CCCP u Poccuiickoit @eneparmu. [TonsTre oceBoit
(dopmyitsl

ABTOHOMHBIN TSATOBBIM MOABMXHOU COCTAB

ITapoBo3, ero 3HepreTHYecKas 1eMb

THJ'IOBO?), €ro SHEPreTuiecKkas 1cnb. Hepeualm MOIIIHOCTHU TCIJIOBO30B -- MEXaHUYCCKas, THApaBJInICCKasd,
3HeKTpI/I‘I€CKaﬂ IIOCTOSITHHOT O, HepCMCHHO-HOCTOHHHOFO nu HepeMeHHOFO TOKOB

HeaBTOHOMHBII TATOBBIN IMOJIBUKHON COCTaB.
DNeKTpOoTIoABMKHOM cocTaB. CxeMbI ((OPMHUPOBAHMUS ITOE3TOB Ha AIEKTPHUCCKOH TATE.

3JI€KTpOHOZ[BI/DKHOﬁ COCTaB KCJIC3HBIX JOPOT IMMOCTOAHHOI'O TOKA C KOJUICKTOPHBIMU

TATOBBIMHU ABUI'aTCIIAMHU U pCHCﬁHO-KOHTaKTopHOfI CHCTEMOH YpaBJICHUA
CprKTypa 9.I1.C. IOCTOSIHHOI'O TOKa, OCHOBHBIC 3JICMCHTBI CHJIOBBIX LeneH 3.11.C. TOCTOSIHHOTO TOKa

10

KOJ'IJ'ICKTOpHaH SJICKTpHUYCCKas MallnuHa.
HpI/IHLII/IH Z[eﬁTCBPIﬂ 1 3JICMCHTBI KOHCTPYKIIUH KOHH@KTOpHOﬁ 3J'IeI(TpPI‘I€CKOI>i MalIuHBbI

11

VY CTpoiCcTBO 1 PUHIIHIT AEUCTBHUS OECKOJUIEKTOPHON AIIEKTPUUYECKON MAITIHBI
IIEPEMEHHOTO TOKA

Cuctema Tpéx(}a3HOTO MePeMEeHHOTO TOKa. Y CTPOUCTBO POTOpa U cTaTopa TPEX(Pa3HOTO aCHHXPOHHOTO
nBuraress. CTpyKTypHast cXema 3JIEKTPONOABHIKHOTO COCTaBa ¢ OECKOJIJICKTOPHBIMU JIBUTATEIISIMU
[IEPEMEHHOI0 TOKa

12

ypaBHeHI/Ie ABMOKCHUA I10€34a U CHJIBI, HeﬁCTBYIOHlHe Ha I10€31.

Teopema 0 NOJIHONM KMHETUYECKOM SHEPruu Tea. BelBoj ypaBHEHMSI IBUKEHUS T10€3/1a.

[TonsTHE yAENbHBIX CUII. YpaBHEHHE IBI)KCHHMS T10€3/1a B yINbHOM (hopme

Cunsl, geiitcByromue Ha noess. AHanus ypaBHeHUs IBHKEHUS TOE37a U ONPEIEICHHE PEKIMOB
JIBIDKEHUS

O6pazoBanue cuibl TATH. OrpaHUYEHHS Ha BEJIMYNHY CHIIBI TSTH, METOIBI €€ YBEINUCHHS

Cuna TopMOXKEHUSA

Cuitel conpoTuBICHU ABMKEeHUI0. OCHOBHOE M JOMOJIHUTENBHOE CONPOTHBIICHHE ABIKEHHIO. [IpranHe
BO3HHKHOBEHHS, ()aKTOPHI, BIUSIOIINE HA BEIUINHY CONPOTUBICHUS BIKEHUIO. PacuéTHbIe
COOTHOILEHUS JJIs1 ONIPENEIIEHUS CUII COIIPOTUBIICHUS] IBUKEHUIO

13

3HeKTp0MeX&HI/I‘leCKI/Ie U JJICKTPOTATOBLIC XaPAKTCPUCTHUKU ABUTATECIIA ITOCTOSIHHOT' O

TOKa.
YPaBHeHI/IH QJICKTPOTATOBLIX XaPAKTECPUCTHUK. HpI/IHI/I].[HBI PEryampoBaHus CKOPOCTU ABUIKCHUS
MOJABHKHOTO COCTaBa C KOJUICKTOPHBIMHU TATOBBIMHA JIBUT'aTCIIAMU

14

DNEKTPOTATOBBIE U TATOBBIE XapAaKTEPUCTUKH NP PA3INYHBIX CIIOCO0AX PETyINPOBAHUS
CKOPOCTH JIBUKCHHSL.

TsroBeie XapaKTCPUCTHUKU. YcnoBus peajim3ain CUJIbl TATU, BOBMOXXHOCTH YBCIIMYCHUA CUIIBI TATH
3JICKTPOBO30B

15

Pacuér IIYCKO-TOPMO3HBIX PE3UCTOPOB IMMOJABUKHOI'O COCTAaBa

Lenn, nocTuraeMble NpUMEHEHHEM ITyCKOBOTO pe3ucropa. KOs guumeHT HepaBHOMEPHOCTH ITyCKa I10
ToKy. Onpe/ienieHne MaKCUMaJIbHOT0, CPEHETO M MUHUMAJILHOT'O ITyCKOBOTO TOKOB. ['pado-aHanntuyecki
METOJ, pacuéra IMyCKOBOro pe3ucTopa. Pacuér BenMuuHbI MyCKOBOIO CONPOTUBICHUS HA MAHEBPOBBIX U
HNEPEXOAHBIX MO3ULMIX

16

Heper PYHNIIUPOBKU TATOBBIX SHCKTPOHBI/IFaTeHCﬁ SJICKTPOMMOABHIKHOTO COCTaBa
Haznauenue neperpynnupoBok apuratesieil. CXxembl COSTUHEHHsI TATOBBIX JBHUTaTeneil. TpeboBaHuUs K
croco0am meperpymninupoBKy. [leperpynmupoBKy METOOM KOPOTKOTO 3aMbBIKaHUSs, ITyHTOPOBAHUS,
BEHTHJIBHBIN TIEPEX0]] 1 MOCTOBOM Tepexol. JJocTonHCTBa 1 HEAOCTATKH, 00JIACTH TIPUMEHEHUSI.

17

[Topsimok mycka 31eKTPONOABUKHOTO COCTaBa MOCTOSHHOIO TOKA
HOCJ'ICI[OBEITCJ'H)HOCTL HCﬁCTBHﬁ Ipyu MYCKE U pa3roHe NoABUKHOI'O COCTaBa MMOCTOAHHOT'O TOKA. Ananus
CHJIOBBIX IICHCﬁ J.II.C. B IIpOIIECCe ITyCKa
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18

[IpuHIUITBI UMITYJIECHOTO YIIPABJIEHUS IBUTATENSIMU IOCTOSHHOTO TOKA.
WcnynsCHOE peryMpoBaHue HAMPSKEHHsI, MATHUTHOTO TIOTOKA U COMPOTHUBIIEHHUS MMyCKO-TOPMO3HBIX
PE3UCTOPOB.

19 |Drtansl pa3BUTHS JICKTPOTEXHHUKH.
KpaTKOC COACPIKAaHUE U PEIYJIbTATHI KaKI0I'0 U3 3TAIOB.

20 ([TonsiTre o cucreMe Tpexda3HOTO NEPEMEHHOTO TOKA.
CHHXpOHHBIN TeHepaTOp W ACHHXPOHHBIN IBUTATEINb.

21 ([IpeumyIecTBa MEPEMEHHOTO TOKA M €T0 UCIOJIb30BaHUE.
HpI/IHHI/IH nepeaadyu 3JICKTPOIHECPTUN Ha AaJIbHUC pACCTOAHUS.

22 |CniocoObl UCII0NIb30BaHUS TPeX(a3HOro MEPEMEHHOTO TOKa JUIS LIeJIeH SJIEKTPUUECKOTO
TpPaHCIOPTA.
OTtnnune 3aja4 TATU OT 3aJa4 NPOMBIIIIJICHHOCTH.

23 |Cucrema 3IeKTpUIECKOH TATH OAHO(PA3HO-TIOCTOSTHHOTO TOKA.
CrpykTypa 3.11.C. B CHCTeMa SHePrOCHA0KEeHHUSI.

24 B3auMOJeHCTBUE CHCTEM TIOCTOSIHHOTO M TIEPEMEHHOT0 TOKa Ha JKeJIe3HOM JJopore.
CraHIUU CTHIKOBaHUS. J|ByXCHCTEMHBIE DJIEKTPOBO3BI.

25 |[lpyrue myTy UCHOJB30BaHUs IEPEMEHHOTO TOKA /Ui AJEKTPUUYECKOT0 TPAHCTIOPTA.
CucreMa IMOHHKEHHON YaCTOTHL.

26 |CrocoObl peryIMpoBaHusi CKOPOCTH 3.11.C. OJHO(A3ZHO-TTOCTOSHHOTO TOKA.
OCHOBHEBIE CHUJIOBBIC YCTpOI;‘ICTBa 3.11.C.

27 |PerynupoBaHue HAMPSHKSHUS HA T.3.1T.
PerynmupoBanue HanpsDKEHAS Ha T.3.1. IPH TIOMOIIH TpaHC(HOpMaTopa.

28 |Oco0eHHOCTH MEPEeKIIUeHHUs CEKIIUH 00MOTOK TpaHcopmaropa.
[TepexonHoii peakTop.

29 |IIonsTHE O CHIIOBBIX NPEOOpazoOBaTEIX.
HOHprOBO,Z[HI/IKOBLIC AUOAbl U TUPUCTOPBI.

30 |IIpocreiimue cxeMbl BRIIPSIMIICHUS
CXCMBI, MIPUMCHACMBIC HA J.11.C.

31 [OcoGenHocTH PabOTHI BHIMPSMUTENS HA aKTUBHO-UHIYKTUBHYIO HArpy3Ky.
[ToHsITHE O PEaKTHBHOM SHEPTUU U KOIPPHUIIMEHTE MOLIHOCTH.

32 |Heympasisiemble U YIIPaBISIeMbIE BBITPSIMUTEIH.
Pabota 110 HyJIeBOI U MOCTOBOI CXeMe BBIIPSIMIICHHUSL.

33 |OaHO- ¥ MHOTO30HHOE BHITIPSIMIICHHE.
PerynupoBouHble XapaKTepUCTUKH BBHIIPSIMUTETEH.

34 |CoBpeMEHHBIH 3.11.C. ¢ ACHHXPOHHBIMU TATOBBIMH JBUTATEIISIMHU.
CTpyKTypa CUJIOBOM CXEMBbI, Ha3HauUeHue npeodpa3oBaTene.

35 |OcCHOBBI perynupoBaHus aCHHXPOHHBIX T.3.11. ®opmyna Kocrenko.
XapaKTepI/ICTI/IKI/I IIOCTOSIHCTBA CUJIBI TATHU U ITOCTOSITHCTBA MOIITHOCTH.

36 |Kmaccuduxanmst TpaHCIOPTHBIX CPEICTB
OCHOBHEBIE q)yHKIH/II/I TPaHCIIOPTHBIX CPEACTB. Tunel OIIOPHBIX 3JIEMEHTOB U ,HBI/I)KI/ITGJ'IGI‘/’I.

37 |([IpoTuBOpEYMS CHCTEMBI KOJIECO-PEIThC.
Crioco0bI M3MEHEHUS KOS(b(l)I/IL[I/IeHTa CLCIIIICHUSA. HOCJ'IC,HCTBI/I?{ MPUHATHA CUCTEMBI I'TaJIKOE KOJIECO Ha
TJIAaAKOM PEIIbCE.

38 |Ha3zHaueHue MeXaHHMUYECKOH YacTu

OcCHOBHEIE DJICMCHTBI, UX HA3HAYCHUC.
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39

Knaccudukanus MexaHHueCKOH 4acTi
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ I10 Ky30BaM, 110 COCTAaBHOCTH, IO pECCOPHOMY IMOJABCIINBAHUIO, 11O THUITY TATOBOI'O
MnpuBoaa, 1o Kjiaccy TATOBOM nepeaavu.

40

KysoBa
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ KYy30BOB. IlonsTue o pacyeTe Ky30Ba Ha MMPOYHOCTD. Hpoueccm BO3HUKAIOIIUEC MIPpU
Pa3sBUTHU CUJIIBI TATH.

41

Pame1 Tenexku.
HasnaueHue u kiraccudukanus pam tenexek. bykcopbie y3ibl. CriocoOBI H3TOTOBICHUS paM TeIeXkeK.
OCOOeHHCOTH pacyeTa paM TeIIeKeK Ha IPOYHOCTD.

42

Konecnsie napsbi.
KJ'IaCCI/I(l)I/IKaL[I/Iﬂ KOJICCHBIX T1ap. OcH KOJECHBIX mnap. Pacuer konecHbIX rnap Ha MpOYHOCTD.
CDOpMI/IpOBaHI/Ie KOJICCHBIX T1ap. KonecHrle LCHTPLI. bannaxwu konec.

43

DJIEMEHTHI PECCOPHOTO MO/IBEIIMBAHHUS.
Hasnauenwne u KJ'IaCCI/I(I)I/IKaLlI/Iﬂ. anyrne JJIEMCHTHI. (DpI/IKLlI/IOHHBIC 3JIEMEHTEI. BsI3KHe 371€eMEHTEI.
Yupyro-ppUKIIOHHBIEC 3IEMEHTHI. YTIPYTO-BSA3KHE CBA3H. [[HEBMAaTHUECKUET PECCOPHI.

44

Peccoproe noasemmuBanue.

IlepBruHOE, BTOpHYHOE peccOopHOE noBerBaHue. OCHOBHBIE 3JIEMEHTHI IIEHTPAIIBHOMN CTyIIeHU
PECCOPHOrO MOABEIIUBAHUS.

45

3 cem OCHOBBI TEXHHYECKOH OKCILTyaTauuu I/IH(bpaCprKTypBI JKCJIC3HOOOPOIKHOI'O

TpaHcHopTa.
TpeboBaHMs K COOPYKEHHSIM M YCTPOHCTBAM ITyTEBOTO X03HCTBa. [IyTeBble N CHrHAIBHBIC 3HAKU. PyuHbIe
CHTHAJIbI paOOTHUKOB ITyTEBOTO XO3SHCTBA.

46

3 cem OCHOBBI TEXHUYECKOW IKCILTyaTallul YCTPONCTB 3JIEKTPOCHA0KEHUS KEIIE3HBIX

Jopor
TpeboBanust K COOPYKEHHUSIM U YCTPOHCTBAM 3JIEKTPOCHAOKECHHUS KeIe3HbIX J0por. CUTHAIbHBIC 3HAKH
XO3SMCTBA 3JIEKTPOCHAOKESHHUS.

47

3 cem O6cny>KUBaHHE COOPY>KEHUI U yCTPOICTB KeNe3HOI0POKHOTO TPAHCIIOPTA.
Opraauzanus paboT o obcaykuBaHuio HHYpacTpyKTypsl. I1opsIok BeIIaYH MpeaynpexaeHui 00
OTPaHWYEHUH CKOPOCTH ABIDKeHMs. OrpaxieHne MecT paboT Ha neperoHax OrpakaeHue MecTo pabot u
MECT OrpaHHYCHHI CKOPOCTH Ha CTaHIMsAX. OpraHu3amnys ABMKEHHUS X035HCTBEHHBIX OE310B, ChEMHbIX
MOABMXHBIX €IMHHIL.

48

3 ceM OCHOBHEIE Tp66OBaHI/I$I K KOJICCHBIM ITapaM 1 aBTOCHEIIKaM TATOBOT'O IMOABUXKHOTO

cocCTaBa
Tpe6OBaHI/I$I K KOJICCHBIM IapaM IMOJABHXKHOTO COCTaBa. HCI/ICHpaBHOCTI/I KOJICCHBIX Tap MOJABHUKHOTO
cocraBa. CrierruecKkue HeUCIIPABHOCTH OaHJAKHBIX KOJIeC JIOKOMOTHBOB. TpeOoBaHUs K aBTOCIIETIKAM

49

OcHOBHBIC Tpe6OBaHI/I${ K TCXHHYCCKOM COCTOSAHUIO TATOBOT'O IOABHXKXHOI'O COCTaBa
O6H.[I/II>1 MOPAAOK IMPOBEPKU TEXHUICCKOT'O COCTOSIHUA TATOBOI'O IMOABUKHOI'O COCTABA. HGI/ICHpaBHOCTI/I,
P KOTOPLIX 3aIMPEHICH BBIITYCK B 9KCILTyaTallUIO TATOBOI'O IMOJABHUKHOI'O COCTAaBa.

50

3 cem @OpMUPOBAHUE U CHAPSIKEHUE MOE30B
OO6mue npasuiia GopMUpoBaHus Mmoe3a0B. O0mue mpaBuia CHapspDKeHUs moe3oB. O0mme TpeOoBaHUS K
TEXHHYECKOMY COCTOSIHHIO BaroHoB. [Topsi10K MOCTaHOBKH JIOKOMOTHBOB B 03712

51

3 cem O6H_II/IC ImpaBujia TEXHUYECKOM 9KCILTyaTalluu aBTOTOPMO30B ITOC31a
OcHoBHBIE TpeOOBaHHS K TOPMO3HOMY 000pYZOBaHHIO MOJABIKHOTO cocTaBa. OnpoOoBaHne TOPMO30B Ha
craniuu. [IpoBepka nelcTBHS TOPMO30B B IyTH CIIEJOBAHHS

52

3 cem MOOsI3aHHOCTH JTOKOMOTHUBHBIX OpHTraj
O6IIII/IC 0053aHHOCTH MAIIIMHUCTA. COGI{I/IHCHI/IC BaroHoB U JIOKOMOTHBOB aBTOCIICIIKAMU. ﬂeﬁCTBI/Iﬂ
MalIMHUCTA IOCJIC NPHULETIKA JIOKOMOTHUBA. OO0s3aHHOCTH JIOKOMOTHBHOM 6p1/1razu,1 IIpu BE€ACHUH 1T0€314a.
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3BYKOBBIC CHTHAJIBI, IPUMEHSIEMBIE TIPH HCIIOIH30BAHNH ITOATATKHBAIONIIX JIOKOMOTHBOB U ABIDKCHUH
JIBOMHOM TSTOM.

53

3 ceMm

HOpS[JJOK BLIHy)KI[eHHOﬁ OCTAaHOBKH U 3aKpCIICHHUA OE€3/1a Ha IEPETOHE. Ol"pa)KIlCHI/Ie MmacCaxupCcKkoro
rnoe3aa u CMEKHOI0 NyTH CUrHajlaMu OCTaHOBKH. Orpamz[eHMe TPpy30BOro noe3aa u CMEKHOIo myTr
CUTHaJIaMH OCTAaHOBKHU. O61u1/1e HpaBI/IHa OKa3aHHs IOMOIITN HOCSIIy U BBIBOJIA €T0 C HepeFOHa II0CJIC
BBIHy)KZ[GHHOfI OCTaHOBKH

4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

HaunmenoBanue mabopaTtopHbBIX paboT / KpaTKoe coJiep:KaHue

Nzydenue paboTHI 3J1E€KTPOITHEBMATHYECKOTO KOHTAKTOPA.
HasnaueHue 31eKTpONHEBMAaTH4YECKOT0 KOHTAKTOpa. Y CTPOHCTBO 3JIEKTPOITHEBMATHIECKOTO
koHTakTopa.l[IpuHIMI NeHCTBUS BIEKTPOITHEBMATHYECKOT0 KOHTAKTOpa.

I/I3yquI/Ie pa6OTBI QJICKTPOMAarauTHOI'O KOHTaKTOpa

Ha3naueHue 37€KTpPOMarHUTHOTO KOHTAKTOPA. Y CTPOMCTBO IEKTPOMArHUTHOIO KOHTaKkTOpa.lIpuniun
JEHCTBUS SIEKTPOMAarHUTHOrO KOHTaKkTopa.lccnenoBanie XapakTepUCTHUK JIEKTPOMArHUTHOTO
KOHTaKTOpa.

Hasnagyenue rpynnoBoro nepexirogareiis. Y CTpOMCTBO IPyIIIOBOrO

nepexiroyaress. [ [puHuun qeicTBUs rpynnoBOro MEePeKI0YaTeNs.
Ha3nauenue rpynnoBoro nepexiroyaress. Y CTpoUCTBO rpynnosoro nepexnouarens. [Ipunnun neicreus
TPYIIOBOTO MEPEKIIoYaTes.

I/I3yquI/Ie pa6OTBI 6BICTpOﬂeﬁCTBymmeFO BBIKJTFOYATEJIA DJICKTPOBO3a ITOCTOSAHHOTO
TOKa.

HazHaueHue OBICTPOICHCTBYIOMIETO BBIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKITIOuaTess. [ IpuHIun geficTBUS OBICTPOACHCTBYIONIETO BHIKIIOUATeNs. ccneioBaHe XapakTepHCTHK
OBICTPOICHCTBYIOIIETO BEIKIIIOYATEIIS

N3yuenue paboThl KOJIIEKTOPHOT'O TSATOBOTO 3JIEKTPOBUTATEIS.
HasnaueHnue TAroBoro 3ieKkTpoaBuraTessi. Y CTpOHCTBO KOJUIEKTOPHOTOTSATOBOTO
3HeKTpOI[BI/II‘aTeH$[.HpI/IHL[I/IH I[CﬁCTBPIH KOJIJIEKTOPHOT'OTATOBOT'O DJICKTPOABUTATEIIA.

I/I3yquI/Ie pa6OTBI 6BICTpO,HeﬁCTBYIOHJCFO BBIKJIFOYATCJIA DJICKTPOBO3a ITOCTOSAHHOTO
TOKa.

HazHraueHue OBICTPOIEHCTBYIOMIETO BBIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BBIKJTIOuaTess. [ IpuHIun geficTBUs OBICTPOACHCTBYIONIETO BHIKIIOUATeNs . ccneioBaHe XapakTepHCTHK
OBICTPOICHCTBYIOIIETO BEIKIIIOYATEIIS

KOHTpOJ'IJ'Iep MallInHUCTA 3JICKTPOIIOC3/1a ITIOCTOAHHOT'O TOKA.
Hasnauenue KOHTpoJUIEpa MAlIMHUCTA. Y CTPOMCTBO KOHTpoOJuIepa MalmHucTa. [IpuHnun neicteust
KOHTpOJUIepa MamuHucTa. HazHadeHue n GyHKINU PYKOSTOK KOHTPOJUIEpA MAIIMHICTA.

I/ISYI-IGHI/IC CHJIOBOM CXEMBI QJICKTPOMOC31a MOCTOAHHOT'O TOKA.

Pacnionoxkenue 31eMeHTOB Ha cuI0BOM cxeme. Llenb npoTekaHus TOKa IpH MOCIeJ0BATEILHOM
COEJIMHEHUH TSAroBBIX ABHUraTeneil. Llens npoTrekanus Toka Ipy MapayiedbHOM COEAMHEHUH TATOBBIX
JIBUTATEIICH.

KonTposnnep mammHuCcTa TACCaXKUPCKOT0 IEKTPOBO3a MTOCTOSTHHOTO TOKA.
YcrpoiicTBO KOHTpoJuiepa MalnHUCTa. [IpuHImMn 1elcTBUs KOHTpoJuiepa MamnHucTa. Haznauenue u
(byHKIIUY pYKOSITOK KOHTPOJUIEpa MAIIMHUCTA.
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10

KoHTposuiep MammHUCTa rPy30BOTO 3JEKTPOBO3a OCTOSHHOTO TOKA.

Hasnauenue KOHTpoJuIepa MalIMHUACTA. Y CTPOICTBO KOHTpoIepa MaluHucTa. [Ipunnun nedcTeus
KOHTpoOJUIepa MalnHKUCTa. HazHaueHne u pyHKIMU raBHON PYKOSITKH KOHTPOJIIEpa MalllMHUCTA.
Hasnauenue u (pyHKIUM TOPMO3HOM PYKOATKH KOHTpoJUlepa MamuHucTa. HazHauenue u GpyHkuuu
PEBEPCUBHO-CENIEKTUBHON PYKOATKM KOHTPOJUIEPA MAIIUHUCTA.

11

I/I3yquI/Ie CUJIOBOM CXEMBI 9JICKTPOBO3a NOCTOSIHHOI'O TOKaA

O0603Ha4YeHNEe OCHOBHBIX 3JIEMEHTOB AJIEKTPHIECKON cXeMbl. Pacono)keHne 371IeMEHTOB Ha CHIIOBOH
cxeMe. [lens npoTekaHus TOKA MPH MOCIEI0BATEIbHOM COEAMHEHNH TATOBBIX ABUraTeneil. Llens
MPOTEKAHUS TOKA MPH MOCIEN0BATEIbHOM-TIApAIUIEIBHOM COEIMHEHNH TATOBBIX ABHrarenei. Llems
MPOTEKAHUS TOKA MPHU NapajuIeIbHOM COEIUHEHNH TATOBBIX ABHIATEICH.

12

I/ICCJ'IG,I[OBaHI/IC Imponecca 1myckKa rpy3oBoOro 3JICKTpOBO3a IIOCTOSAHHOI'O TOKa.

3armyck KOHTpPOJUIepa MAIIMHUCTA M CUIIOBOM IIETIH 3JCKTPoBo3a. Dukcars mapaMeTpoB padoTh
anmnaparoB CHUJIOBOM CXeMbl. 3allMCh 3HAYCHHI TOKOB U CKOPOCTEH Ha KaXKJ0U MO3UIIUHU PEeryTUpOBaHUsI.
[TocTpoenue mycKoBOM [uarpamMmmel.

13

OcobenHoctu perynupoBanus ckopoctd Ha DI1C oHOpa3HO-TIOCTOSTHHOTO TOKA
WN3menenue CKOPOCTH ABUIKCHUSA OIIC IIpHU U3MCHCHHH HAIIPAKCHHNSA Ha TATOBBIX NBUTATCIIAX. H3menenne
CKOPOCTH ABUKCHUS OIIC IpU U3BMCHCHUU MAIrHUTHOT'O ITOTOKA TATOBBIX I[BHFaTeHeﬁ. Hasnauenne
TpaHc(hopMaTopa, BRIIPIMUTES, CTIIAXKUBAIOIIETO PeaKkTopa.

14

PerynupoBanue HanpsKeHHs] HA BTOpUYHONW 00MOTKe TpaHchopMaTopa

[TpuHIMT perynupoBaHusi HA BTOPUYHOW 0OMOTKe TpaHchopmaTopa. BerpedHoe BKITIOUEHHE BTOPUYHBIX
00MoTOK TpaHchopmaTopa. CoriacHOE BKIIIOUCHHE BTOPHUYHBIX 00MOTOK TpaHchopmaTopa. OCHOBHBIC
pacdeTHbIe COOTHOIICHHS TIPH PETYJIMPOBaHUH Ha BTOPUYHON 0OMOTKE TpaHcdopmaropa.

15

PerynupoBanue HampspkeHHs Ha IEPBUYHOM 00MOTKE TpaHchopMaropa.

[IpuHIDUD perymupoBaHus Ha IEPBUIHON 00MOTKe TpaHchopMaTtopa. OcOOEHHOCTH PeryIHpOBaHUS Ha
epBUYHOI 00MOTKE TpaHchopMmaTopa. KoHcTpykuus TpancdopmaTopa mpu peryIupoBaHUH Ha
MePBUYHOM cTOpOoHE TpaHchopMaTopa. OCHOBHBIE paCUETHBIC COOTHOIICHUS MPH PETYIUPOBAHNH Ha
MePBUYHOI 00MOTKE TpaHCpopmarTopa.

16

I[I/IO,I[HLIC BBIIPAMUTCIIN.

[IpuHuun neiictus BeinpsimuTeneil. [IpuHnun qelcTBust 0JHOMOIYIEPHUOAHOTO BhIpAMUTeNd. [Ipunnun
JIEWCTBUS ABYXIIOIYTIEPUOJHOTO BBIIPSIMUTEINS C HYJIEBBIM BbIBOAOM. [IpuHIIMI 1€ iCTBUS MOCTOBOTO
BBINIPSIMATEIS BEINIPSMUTENL. BpeMeHHbIe TuarpaMMbl paboThI BEIIPSIMHUTEICH.

17

[IepexoiHbIE peaKTOPBI

Hasnauenue MEPEXOJHOr0 peaKTopa. CXeMBI BKIIOUCHUS NEPEXOAHOTO PEAKTOPA HA XOAOBBIX MMO3UIUAX
peryanpoBaHus. CXeMBI BKIIOUCHUS NEPEXOAHOT0 p€aKTOPA HAa MMPOMEIKYTOYHBIX MMO3UIUAX
peryaupoBaHus

18

BenTunpHbIN nepexon
ITpuHuMn AeiicTBYSI BEHTUIILHOTO NEpEXoa. PexuM CUMMETPUYHOTO BBIIPSMIICHUS HAIIPsDKEHUs. Pexum
HECHUMMETPUYHOTO BBINPSMIICHHS HAIPSIKESHUS

19

[lenu ympaBieHus 3I€KTPOBO3a OJHO(PA3ZHO-TTIOCTOSHHOTO TOKa

YerpoiicTBo KOHTpOIIepa MamHucTa. [IpuHnMn neicTBrs KOHTpoiuiepa MamHucTa. HasHauenue u
(YHKIIMM PYyKOSITOK KOHTpOJIepa MamiHucTa. CxeMa CHIIOBBIX Henei a1ekTpoBosa. [IpuHunn
PETryJIMpOBaHus HANPSDKEHUS Ha TATOBBIX ABHIATEIISAX

20

MCTO,Z[BI HUCCICa0BaHUA KoJieOaHMit QJICKTPOMIOABUIKHOT'O COCTAaBaA. MCTOI[BI
(I)I/IBI/I‘-ICCKOFO U MAaTEMAaTUYCCKOI0 MOACIINPOBAHUS KoJieOaHuii. PaMbl TeleKKu
SJICKTPONMOABUIKHOTO COCTaBa

3HaKOMCTBO C METOAaMH q)mnqem(oro N MAaTEMATHUCKOTO MOACINPOBAHUA DJICKTPOBO30B U

MOTOPBAroHHOI0 MOJABUKHOTO COCTAaB4d, a4 TAKKE O3HAKOMIICHHUE C HA3HAUYCHNUEM paM TCIICIKCK. Pabora co
CTCHAOM (1)1/131/1‘1601(01“0 MOACINPOBAHUA.
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HccenenoBanue BUIOB BO3MYLIEHUH, AEUCTBYIOIIME HA 3.11.c. KHHeMaTueuckoe, CUioBoe
U MapaMeTpuyeckoe Bo3MylieHus. KoHCTpyKIus KONECHOM maphl 31€KTPOIIOIBUAKHOTO
cocTaBa

W3yueHne BUAOB BO3MYIIEHH BBI3bIBAIOIIUX BHIHYKJICHHBIE KOJICOAHHS 3.11.C. IPU ABUKEHUH B
PenbCcoBOil Konee U crocoObl 3aJaHNs BO3MYIIEHUII.

22

V3I1bl CBA3U KOJIECHOU MAaphl U PaMbl TEIIEKKH.
3HaKOMCTBO ¢ KOHCTPYKIHEH OYKCOBBIX y3110B. OCHOBHBIEC IPHHIUIIEI (POPMHUPOBAHUS KOJIECHBIX ITap.
W3y4eHns OyKCOBOTO y3Jia B COOTBETCTBUH C MHIBHBUIYJIbHBIM 3aaHHEM.

23

V31bl CBA3U paMbl TEJNEKKU U Ky30Ba BATOHOB JIEKTPOIIOE310B

3HAKOMCTBO C y3JIaMU CBSI3U PaMbl TEJIEKKU U Ky30Ba BATOHOB AJIEKTPONOE3/I0B. Y3€ell COeTUHEHUS C
UCHTPAIBHON cheprUuecKOr OOPOiA. Y3IIbl OMUPAHUS C OMIOPOI HA CKOJB3YHBL. Y3€ll ¢ MHCBMATUICCKUM
YIPYTUM 3JIEMEHTOM.

24

VY318l cBSI3U KYy30Ba U paMbI TCJICIKKHU SJICKTPOBO30B

3HAKOMCTBO C y30aMH CBSI3M Ky30Ba H PaMBbl TEJICKKH HJIEKTPOBO30B. Y3€II COSANMHEHUS C )KECTKOU
IUIOCKOM LWINHAPUIECKON ONOPOM. Y31l COEIMHEHUS C MAATHUKOBOM OMOPOil. ¥Y31IbI COEIUHEHUS CO
IIIKBOPHEM, JTFOJICYHBIM YCTPOWCTBOM M CKOJIB3YHAMH, C ITOTIEPEYHBIM BO3BPAIIAOIINM YCTPOHCTBOM.

25

I'unpaBnmaeckue u GPUKIMOHHBIE TACUTENH KOJICOAHUH TOABIKHOTO COCTaBa
YcTpoiicTBO (PHUKIIMOHBIX U THAPABINYECKUAX racuTelieit kojaebanuii. M3yueHne ux XapakTepUCTHK Ha
OCHOBE MPOTpaMMBbl, pa3paboTaHHOH B mporpaMMHou nakete LabView.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/o

Temaruka MPakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Kitaccudukanus moaBrmKHOTO COCTaBa.

PaccmaTtpuBaeMble BOIIPOCHI:

- KJ'IaCCI/I(bI/IKaHI/ISI TATOBOI'O MOJBHKHOTO COCTaBa KEJIE3HBIX JOPOr', MPUMEHAEMAs Ha KCJIC3HBIX AOporax
Poccuiickoit ®enepanuu

CucreMa TAroBOro BHGKTpOCHa6)KCHI/IH 3J'IeKTpOCHa6)I(eHI/I$I JKCJIC3HBIX JOPOT.
PaccmarprBaeMbie BOTIPOCHI:

- CHCTEMa TATOBOTO 3JCKTPOCHAOKEHHS MOCTOSTHHOTO TOKa 3 KB. CHcTeMa TATOBOTO 3JIEKTPOCHAOKEHUS
nepeMeHHoro Toka 25 kB 50 I'n.

KonrtakTHas cets.

PaccmarpuBaembie BOIPOCHL:

- YCTPOMCTBO KOHTAKTHOM CETHU >KEJIE3HBIX JOPOT IIOCTOSIHHOIO TOKA;
- YCTPOMCTBO KOHTAKTHOM CETH KEJIE3HBIX JOPOT IIEPEMEHHOIO TOKA.

YPaBHCHI/Ie ABHOXKCHUA 110€31a U CHUJIbI, HeﬁCTBYIOHlHe Ha 1moc3 1.
PaCCManI/IBaeMHe BOIPOCHI:

- PCKUMBI IBUKCHUSA 1'[063,[[214

- YpaBHCHUEC ABUKXCHUSA MPU PA3HBIX PCIKHUMAX ABUKCHUS MTOE3/1a.

DIIEKTPONOABUKHON COCTAB KEIE3HBIX TOPOT MOCTOSHHOIO TOKA.
PaccmarpuBaembie BOIPOCHL:

- 3JIEKTPOIIOIBIDKHOM COCTaB JKEJIE3HBIX JIOPOT IOCTOSHHOTO TOKA C KOJJIEKTOPHBIMHU TSTOBBIMHU
JIBUraTeJISIMU U PEIEHHO-KOHTAKTOPHOW CUCTEMOMN yIpaBIEHUS.

KOHJ’ICKTOpHBIﬁ QJICKTPpUYICCKAas MallliHa.

PaCCMa’I‘pI/IBaGMHe BOIPOCHI:

- KOHCTPYKIUA U NPUHIHAIT HeﬁCTBHﬂ BHCKTpHQCCKOﬁ MallrHblI Ha IPUMEPE KOJIJICKTOPHOI'O TATOBOI'O
QJICKTPOABUTATEII IIOCTOSAHHOI'O TOKA.
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7 |beckosuiekTopHas 3JIEKTpUYECKas MalllMHA
PaccmarpuBaembie BOIIPOCHL:
- yCTpOﬁCTBO " MPpUHIUIT )leﬁCTBPISI 6CCKOHHCKTOpHOﬁ BHGKTpI/I‘IeCKOﬁ MalllruHbl IEPEMEHHOI'O TOKA.
8 |DnexkTpoMexaHUYeCKHE U 3JIEKTPOTATOBbIC XapaKTEPUCTUKH JIBUTATEIIsl TOCTOSTHHOTO
TOKa
PaccmartprBaeMbie BOTIPOCHI:
- YPaBHEHMSI 3JIEKTPOTATOBBIX XapaKTEPUCTHK;
- IPUHUIIBI PETYJIUPOBAHNA CKOPOCTH ABMKEHHUS IMTOABUKHOTO COCTaBa C KOJIJIEKTOPHBIMHU TATOBBIMHU
JABUTaTCIISIMHU
9 |Cmoco0Os1 perynupoBanus ckopoct Ha DI1C mocTosstHHOTO TOKa
PaccmarpuBaembie BOIIPOCHL:
- IBMCHCHUC CKOPOCTU ABUKCHUSA OIIC Py UBMCHCHNU HAIIPSI)KCHUA Ha TATOBLIX ABUTAaTCIIAX. N3meHenue
CKOPOCTH ABUKCHUSA OIIC IpU UBSMCHCHUU MarHUTHOT'O ITOTOKA TATOBBIX HBHFaTeHCﬁ;
- u3MeHeHue ckopocty aBrkeHus DIIC npu n3MeHEeHUH CONIPOTUBIICHUS ITyCKOBOI'O PeocTaTa.
10 |YpaBHeHue IBMKECHHUS TIOE3/1a
PaCCManI/IBaeMBIe BOIPOCHI:
- CWIBL, A€MCTBYIOLIME HA 1T0€3]. PesxuMbl IBHKEHMS TOE31a
11 |IIpoduns mytu
PaccmaTrpuBaeMble BOIIPOCHI:
- CIIpAMJICHUC l'[pO(bI/IJ'IH nyTHu
12 |ConpoTuBieHHE ABMKEHUIO O3/
PaCCManI/IBaeMBIe BOIPOCHI:
- PacueT ocHOBHOT'O 1 JONOJIHUTCIIBHOTO CONIPOTUBJICHU ABUKCHUIO TTOC31a.
13 |Bec nmoe3na
OHpeZ[eHeHI/IC BE€Ca 11o€3ga
14 |V nenbHBIE yCKOPSIOUINE CUITBI, JEHCTBYIONINE HA O3]
PaccmarpuBaembie BOIPOCHL:
- pacyer U MOCTPOCHUE YIEIIbHBIX CUIL.
15 |Kpussle ABMKEHUS MTOE3/A.
PaCCManI/IBaeMBIe BOIPOCHI:
- IOCTPOEHUE KPUBOM CKOPOCTH OT ITyTH
16 |CmocoOwI perynupoBanus ckopoctd Ha DIIC oHO(pa3HO-TIOCTOSTHHOTO TOKA.
N3menenue CKOPOCTH ABUKCHUA OIIC Py UBMCHCHNU HAIIPSKCHUA Ha TATOBBIX JIBUTaTCIIAX. N3menenne
CKOPOCTH ABUKCHUSA OI1C IpY 'BMEHCHUU MAarHUTHOT'O TTIOTOKA TATOBBLIX )IBI/IFaTeJ'IeI‘/'I.
17 |PerynupoBaHue HanpspkeHUs TpaHchopMaTopa.
[TpuHIMN peryiIupoBaHus HA BTOPHYHOM 00MOTKe TpaHchopmaropa. BerpeuHoe BKIItOUEHHE BTOPUYHBIX
o0MoTOoK TparchopMmaTopa. CortacHOE BKIIFOUSHHE BTOPHYHBIX 00MOTOK TparchopmaTopa. [TpuHImm
peryJIMpoBaHus Ha EpBUYHON 00MOTKe TpaHcdopmaropa. OCOOEHHOCTH PEryJINPOBaHUs Ha IEPBUYHOMN
00MOTKe TpaHchopMaTopa.
18 |YmpaBnsiembie BEIIPSIMHTETH
IIpuHuun neicTBus ynpasisieMblX BeiIpsMuteneil. [IpuHnun 1eidcTBUsA 0 JHOMOIYIEPUOLHOIO
BeIIpAMUTENS. [IpuHIMN JEHCTBUS ABYXIIOIYIEPUOJHOTO BEIIPSIMUTENS C HYJIEBBIM BbIBOIOM. [IpuHImn
JICCTBUS MOCTOBOTO BEINIPSIMHUTEISI BEIIPSAMUTENSL. BpeMeHHbIe tuarpaMMbl paOoTsI BRIIPIMUTENCH.
19 |CunoBas cxema 3JeKTpOBO3a MEPEMEHHOTO TOKA CO CTYIEHYAThIM PETYJIUPOBAHHEM

Hanpsbkenus cepuu BJISOC.
HpI/IHHI/IH peryamMpoBaHus HAIPS?KCHUA. O003HauYEeHHE OCHOBHBIX DJIEMEHTOB BHCKTqueCKOﬁ CXCMBI.
PacnonosxeHne 3J1eMEHTOB Ha CHJIOBOM CXEME. HGHL MMPOTEKAHNA TOKA Ha MO3UIUAX PETryJIMPpOBAHUSA.




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

20

CunoBas cxema 3JIeKTpOB03a IIEPEMEHHOIO TOKA € IUIABHBIM PEryJIMPOBAHUEM

HanpspbkeHusa cepun 20C5K.
HpI/IHHI/IH PEeryjampoBaHus HAIPSIKCHU . O06o03HaueHNE OCHOBHEIX 2JIEMEHTOB SHCKTqueCKOﬁ CXCMBI.
PacnonosxkeHue 371eMEHTOB Ha CUJIIOBOM CXEME. IlenL MPOTCKaHUs TOKa Ha MO3UIUAX PECrYJIMPOBAHUS.

21

Tpenaxkep MalIMHUCTA AIEKTPOBO3a IepeMeHHOro Toka JI11M.
IIpuHiune! ynpaBiaeHus 31€KTpoBo3oM. HazHaueHne 371eMEHTOB Ha MYJIbTE YIIPABJICHUS.

22

ITocranoBka nenel u 3a1a4 Kypca IPaKTUYECKUX 3aHATHH.

V3y4yeHne KOHCTPYKIIMH MEXaHMYECKOH YacTH 3.11.c. U (OPMHUPOBaHHE HABBIKOB 10 IPOCKTHPOBAHHIO
PECCOpHOTO MOABEIIUBAHUS;, pa3OUBKa IPYIIIBI Ha Opuransl (1o 4-5 4eIoBeK). BhIIa4ya 3aJaHdi Ha
Opuray: Harpy3Ka Ha OCh, THII 3.11.C.)

23

KouncTpykuus 6yKcoBo#l CTyneHH pecCOPHOTO MOABEIINBAHNUS 3.11.C.
,Z[OKJ'IE[H 6p1/1ram,1 Ha TCMY: ((KOHCprKHI/Iﬂ 6yKCOBOI71 CTYIICHU PECCOPHOTro MOJABCIINBAHUA 3.11.C.»
3aJJaHHOTO TUIIA 3.11.C. (JJOKJIal COIIPOBOXKAAETCS NMPe3eHTAIEeN CO CXeMaMH U YepTeKaMU KOHCTPYKIIUH).

24

KoHcTpyKIHs Ky30BHOM CTYIIEHH PECCOPHOIO MTOABEIIMBAHUSA 3.11.C.
Joxnan 6puragsl Ha TeMy: « KOHCTpYKITHS Ky30BHOU CTYIIEHH PECCOPHOTO ITOIBEIIMBAHUS 3.11.C.»
3aJJaHHOI'0 TUIa 3.11.C. (,I[OKJ'I&I[ COIIPOBOKAACTCA HpCSCHTaHHCﬁ CO CXEMAaMHU U YCPTCIKAMU KOHCprKLII/II/I).

25

KOHCTPYKI_[I/IH MMpOJOJIbHBIX CBsI3eH Ky30Ba C TCJIICI)KKAMU.
Joxmnan 6puraast Ha TeMy: « KOHCTpYKIUS IPOAONBHBIX CBsI3€H Ky30Ba ¢ TeJIeKKaMi» 3aaHHOTO THIIA
3.11.C. (AOKJIAJ COMPOBOXKIAETCA MPE3eHTAlMel CO CXeMaMHU U YepTesKaMHi KOHCTPYKIUH).

26

KOHCTPYKI_[I/IH TATOBOI'O IIpHUBOJA 3.11.C.

Joxman 6puranst Ha TeMy: «KOHCTpYKIUS TATOBOTO MPUBOAA 3.11.C.» (TATOBBIM ABUIATEINb, PEAYKTOD,
My(}Ta, BAIONPOBO/BI) 3aJaHHOTO TUIIA 3.11.C. (TOKJIAZ COMPOBOXKAACTCS MIPE3CHTALMEH CO CXEMaMH 1
YepTeKaMHi KOHCTPYKIINH)

27

KoHcTpykuns npo1oabHbIX CBA3EH Ky30Ba C TEIECKKAMU.
Hoxman 6puransl Ha Temy: «KOHCTPYKITUS MPOIOJIBHBIX CBA3EH Ky30Ba € TelleKKaMW 3aJaHHOTO THIIA
3.11.C. (HOKJIAJ COIMPOBOXKIAETCA MPE3eHTANel CO CXeMaMH U YepTeKaMHi KOHCTPYKIIUH).

28

OHpeHeHeHI/IC OCHOBHBIX IMApaMCTPOB SKHUIIAXKA.
OmnpezeneHne Macchl Ky30Ba U IIOAPECCOPEHHON MacChl TENEKKH, OIIPEeNICHIE CTATUYECKUX TPOrHOOoB
PECCOPHOTO TIOIBEIIUBAHHS.

29

Ornpezenienne ynpyrux XapakTepuCcTHK PECCOPHOTO MO/ IBEITUBAHMS.
Omnpenenenne XeCTKOCTEH Ky30BHOM U OYKCOBOM CTyIIEHEH pecCOpPHOTO ITOBEIINBAHUSI, OIIPEACICHIE
JKECTKOCTH YIPYTHX 3JIEMEHTOB PECCOPHOTO ITOJIBEIIMBAHMSL.

30

Onpez[eneHI/Ie AUCCUITATUBHBIX XaPAKTCPUCTUK PECCOPHOTO IMOABCIINBAHUA.
Omnpenenenre CyMMapHOTO AeMIIQUPOBaHHS KY30BHON B OYKCOBOH CTYIEHEN peCCOPHOTO MOABEIINBAHNS,
onpezenenue K03QpPUIMEHTOB AeMIIPUPOBAHUS TUCCUTIATUBHBIX JIEMEHTOB PECCOPHOTO MOIBEITUBAHUSI.

31

OnpeneneHHe napaMeTpoOB 3aJaHHOI'O 3JIECMCHTA PCCCOPHOT'0 MOJABCIINBAHU .
Onpeznenenue napaMeTpoB JIEMEHTA PECCOPHOrO MOBEIINBAHUS B 3aBUCUMOCTH OT KOHCTPYKLIUU
9KHUIaXa-TIPOTOTHIIA (MHIUBHyalIbHOE 33 1aHHeE.

32

HO}IFOTOBKa OTYCTA 10 MPAKTUYICCKHUM 3aHATUAM.

CocTaBiieHHE OTYETA 110 BHITTOJEHHBIM MIPAKTUYCCKUM 3aHATUAM.

33

3aH_[I/ITa OTUCTA 110 NPAKTUYICCKHUM 3aHATUAM.
3ammra.

34

3 cem OOmue CBEAEHHUS O CUCTeMaX CUTHAIN3AINH, IEHTPATH3allii U OJIOKUPOBKHU Ha

JKEJIE3HOJOPO)KHOM TPAHCIIOPTE
Hasnauenue u knaccuduxarys ycrpoiicts CLIb. CBeToopsl: OCHOBHBIE CUTHAJIBHBIE 3HAUYEHHS U
KIaccuuKaIus

35

3 ceM OCHOBBI TEXHHYECKOM OKCIUTyaTalluu CUCTCM MHTCPBAJIBHOT'O PECTryJIMPOBAHUA
JABHKCHUS ITOC310B




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

[TomyaBromaTtudeckas 0:10kupoBka. OpraHu3anys IBIKESHHS T0€3/10B IPH aBTOMATHIECKON OIIOKMPOBKE.
Oco0eHHOCTH HKCIITyaTallii aBTOMaTHYECKOH OJIOKUPOBKH. ABTOMAaTHYECKas! JOKOMOTHUBHAs
CUTHAJIM3AIUSL.

36

3 cem OCHOBBI TeXHUYECKOH dKcILTyaTanuu cpeacts CLIb Ha meperonax
ABTOMaTHYCCKAs nepeesanas Curiajiusanus, 3arpaiuTeIbHbIC CBeTO(l)OpI)I. Orpamz[e}me CIUIETCHUM
JKeIe30I0POKHBIX MyTeH U Pa3BOIHBIX MOCTOB CBETO(OpamMu MPUKPHITH. CpencTBa aBTOMAaTHIECKOTO
KOHTPOJIA TEXHUYECKOTO COCTOAHMA ITOABMYKHOTO COCTaBa Ha X004y moe3aa.

37

3 cem OOmIME CUTHAJIBI HA KENE3HOIOPOKHOM TPAHCIIOPTE.
CI/IFHaHBI, TIPUMEHSIEMBIC IS 0003HaUYCHHS II0€310B, IOKOMOTHBOBU APE3UH. 3ByKOBbIC CUTHAJIBI TPEBOT'A

38

3 cem OTipaBiieHHE TTOE€3/1a CO CTAHIIMHU

Ha3znauenue u YyCTaHOBKa CBCTO(I)OpOB JUTA OTIIPABJICHUS IMOC34a CO CTaHIIUU. CI/IFHaJ'IBI TOBTOPUTCIIbHBIX
cBetoopoB. CHrHaIbI MapIIPYTHHIX CBETOPOPOB. CUTHAIIBI BBIXOIHBIX CBETO(OPOB. OOLIMIl MOPsSIOK
OTIIpaBJICHUS ITOE€3Ja CO CTAHIIMU. OTHpaBHeHI/Ie rnoe3aa Co CTaHIUU IMpPHU 3alpeUIaroeM MOKa3aHuu Uiin
HCUCIIPABHOCTU BBIXOJAHOTO CBCTO(I)Opa.

39

3 cem [Ipuem moesnia Ha CTAHIUIO

Hasnauenwne u YCTaHOBKa CBeTO(l)OpOB JJIA TIpUeMa 11oe3Jia Ha CTaHIHUIO. Curaaisl IpeaABXOAHBIX
cBeTo(opoB. CHTHAIBI BXOTHBIX cBeToopoB. OOImIuil MOpsSAOK IpreMa moe3/ia Ha CTAHITUIO U BCTPEUH
nocs3aa. HpI/ICM moe3aa Ha CTaHIUIO IPHU 3alpCUIaromeM MOKa3aHK UKW HEUCIIPABHOCTU BXOAHOT'O
cBeTodopa.

40

3 cem OpraHI/ISaHHH JABUIKCHUA IMOC30B ITPHU HCUCITPABHOCTAX CUCTEM CHB
Opranu3anus JBIKSHUS IPH HEUCTIPABHOCTSIX CBETO(OPOB aBTOOJIIOKMPOBKH, MO TeIe()OHHBIM CPEACTBAM
CB3H, IIpU nepepbiBe aericTBus Beex cpeacts CLIb u cBszu

41

3 cem ManeBpoBasi paboTa Ha CTaHIIMH
YnpaBieHrne MaTeBpOBOM pabOTOM Ha CTaHIWH. PydHBIC M 3BYKOBBIC CHTHAIBI HAa MaHeBpax. CUTHAIIBL,
MNPpUMCHACMBIC 1T 0003HaYeHNs JIOKOMOTHBOB Ha MaHEBpax. CurHansl MaHCBPOBBLIX CBCTO(bOpOB

42

3 ceMm 3aerHHCHI/Ie BaroHoB Ha CTaHIINH
Opraau3anus 3aKpeneHns COCTaBOB Ha CTaHIWU. HOpMBI 3aKpenyieHns COCTaBOB Ha CTAaHIIMOHHBIX ITyTSIX.
IIpaBuna yxyiaaku TOPMO3HBIX OAIITMAKOB.

4.3. CamocrosiTenbHas padoTa 00ydarOIMuXCs.

o/

Bun camocrositensHO# paboTh

[ToaroroBka k 1abopaTopHbIM paboTam, oopMIIEHHE PE3yIbTaTOB IKCIIEPUMEHTOB

IToaroroBka k MPAaKTUYCCKUM 3aHATUAM

Berlinonnenue KypcoBoii paboThl.

Brinonuenune pacuetHo-rpaduyeckoit paboThl.

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

O O | W] N| B

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM BUJIOB PadbOT

2. [IpumepHbIN IepedYeHb TEM KYPCOBBIX PaboT
2 xypc 1 cemecTp




HpOGKTI/IpOBaHI/Ie CHJIOBBIX LIGHCIZ TATOBOI'O IOABMIXXHOI'O COCTaBa
IMOCTOAHHOTI'O TOKA C KOJUICKTOPHBIMHU TAT'OBBIMHU ABUT'aTCIIMU

BapuaHnTsl 3aaHN IPUBEACHBI B IPUIIOKEHUH

NCXOIHBIE [TAPAMETPEI

Hasznauenue OI1C

Tun TAroBOro ABUraTeNs

KomnuectBo TO/ nx

JuameTtp GaHaxxel KojieCHOU mapel, MM DO

Bec, nmpuxoasmuiics Ha OHY K.I1., TC Po

[IepenaTounoe oTHoIIEHUE ?

KoaddummenT sxcruryatanimoHHoi neperpy3ku ki
Koadduiment HepaBHOMEpHOCTH Mycka 1o Toky kul
ComnpoTuBiieHHEe 0OMOTOK TATOBOTO JBHTates, Om 711
ComnpoTtuBiieHre 00MOTOK BO30YXKICHHS TSITOBOTO ABUTaTeNst, OM ?roB
MuHUManbHbIN KO3PGUUHUEHT PeryIupoBaHus BO30YKASHUS 7min
KoHcTpykiimoHHasi CKOpoCTh, KM/4 7KOH

YckopeHue JoOKOMOTHBa, M/c2 a

HomMmep no3uninu peryimupoBaHus

NunusnnyansHoe 3ananue. Llenu ynpasnenus

BapuanTsl 3a1anuii

1)



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

2)
['py3oBoii anextposo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTPOAEHUCTBYIOIINM BBIKIIOYATEIIEM

3)

I'py3oBoii anektposo3 TJI2K 8 1270 25 3.9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoTOp-BEHTUJISITOPOM

4)

I'py3oBoii anexktposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 MoTop-kommpeccopom

5)

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

6)
[Taccaxxupckuii anexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 BeicTpoaeiiCTBYIOMNM BBIKITIOYATEIEM

7)
[Taccaxxupckuii anexrpoo3 AL4846eT 6 1270 23 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTOp-BEHTWIATOPOM

8)

Onekrponoesn JAK106b 4 1000 15 3 1,5 0,1 0,4 0,2 04 110 0,6 7
ToxonpueMHUKamMu

9)
Onexrponoesn JIK106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
bricTpOAENCTBYIOIMM BBIKITIOUATENEM



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 ueneﬁ TATOBOIO  ITOABMIKHOI'O  COCTaBa
IMCPCMCHHOI'O TOKa C KOJUICKTOPHBIMHA TATOBBIMH ABUT'ATCILIMHA

Hcxomarle nanHbie

Tun »s.mc. OceBas ¢dopmyna HomuHanbHasi MOIIHOCTH T.3.1., KBT
HomunanbsHoe HampsikeHue T.3.1., B HomunansHas ckopocts 3.11.c., km/4 K.,
T.3.0. B HOMHUHaIbHOM pexume K.arja. TaroBodt mnepemaun KosddummeHt
HOpMaTbHOTO BO30yXneHus KoadduiumeHt »sKcmiyaTallMOHHOW —Teperpy3Ku
Koaddumment nynbcaruit Mareprai 0OMOTKH CTIaKHBAOIIETO peakTopa

BapuanTsr:

1 snexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 mexb
2 anekrpomnoe3n 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 anromuauni
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 anekTpornoesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 amomMuHMIA
6 anexTpoBo3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 anromuHuUi
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 amtomuHuH
9 sanextponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp

10 anmexTpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 mens

Kypcosas padota 4 cemectp (2 kypc 2 cemecTp)

B mporecce BBIMOMHEHUST KypCcOBOM pabOThl OOYyYaOMUNCA JTOHKECH
pa3paboTaTh CHJIOBYIO CXEMY OJ.I.C., BBITIOJHUTH pacdyeT ee MapaMeTpoB U
XapaKTEPUCTHK TATOBOTO JIBUTATENs JUII HOMHUHAJIBHOTO PEXKHMa, a TaKkKe



OJIEMCHTEI pacducTa TATOBOI'O TpaHC(bopMaTopa N CITIAKHUBAIOLICTO PCAKTOPA B
COOTBCTCTBUHU C BAPHUAHTOM 3aJaHUS:

1. Tun s.1.c. - anekTpoBo3, Oceras hopmyna -2 (20 — 20 — 20), HomuHanbHas
MOIITHOCTh T.3.1., KB - 600, HomunHanpHOe HampspkeHue t1.3.1., B - 1000,
HomunaneHast ckopocTs 3.11.c., kM/4 - 70, K.m.a. T.3.71. B HOMHHAIBHOM PEXUME -
0,92, K.i.x. TsroBoii iepeaaun - 0,95

2. Tun s.m.c. - anmekrponoe3n, OceBas popmyna - 20 — 20, HomuHanpHas
MOIITHOCTh T.3.4., KB - 200, HoMunampHOEe HampsbkeHue T1.3.10., B - 825,
HomunaneHast ckopocTs 3.11.c., kM/4 - 80, K.m.a1. T.3.71. B HOMHHAIBHOM pEXUME -
0,85, K.mi.1. TsroBoii mepegaun - 0,93

3. Tum 3.1m.c. - anektpoBo3, OceBas popmyia - 2 (20 — 20), HomunanbHas
MOIITHOCTh T.3.1., KB - 400, HommHanmpHOe HampspkeHue T1.3.1., B - 1500,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 50, KA. T.3.1. B HOMUHAJIbHOM PEXHUME -
0,94, K.i.1. TsroBoii iepeaaun - 0,90

4. Tun s.m.c. - anektponoe3n, OceBas dpopmyna - 20 — 20,, HomunanbHas
MOIITHOCTh T.3.4., KB - 150, HoMunampHOE HampsbkeHue T1.3.1., B - 325,
Homun4nbHas ckopocTs 3.10.¢., kM/4 - 60, K.i.ja. T.3./1. B HOMUHaJIbHOM PEXKHUME -
0,92, K.i.x. TsroBoii iepeaaun - 0,90

5. Tum a.m.c. - anexkrponoes3n, OceBas ¢opmyna - 20 — 20,, HomuHanbHas
MOIITHOCTh T.3.4., KB - 100, HomuuampHOE HampsbkeHue T1.3.10., B - 520,
HomunanbHast CkopocThb 3.11.C., KM/4 - 65, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,90, K.mw.1. TsroBoii mepeaaun - 0,93

6. Tum 3.m.c. - anektpoBo3, OceBas popmyia - 2 (20 — 20), HomunanbHas
MOITHOCTH T.3.1., KB - 800, HommHanpHOe HampspkeHue T1.3.1., B - 1200,
HomunanbHast ckopocTts 3.11.C., kM/4 - 70, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,92, K.i.a. TsaroBoit nepeaauu - 0,98

7. Tum ».1.c. - anekTpoBo3, Ocesas dhopmyna - 20 — 20 — 20, HomuHanbHas
MOITHOCTh T.3.4., KB - 750, HommuanmpHOEe Hampsbkenue T1.3.1., B - 900,
HomunanbHast ckopocTts 3.11.C., kM/4 - 80, K.1.11. T.3.71. B HOMUHAJIBHOM PEKHUME -
0,93, K.i.1. TsaroBoit nepeaauu - 0,97



8. Tum a.11.c. - anmekTpoBo3, OceBas Gpopmyna - 2 (20 — 20), HomuramsHas
MOIITHOCTh T.3.4., KB - 650, HoMunampHOEe HampsbkeHue T1.3.1., B - 950,
HomuHnanapHast CKOpOCTh 3.11.C., KM/4 - 75, K., T.3.71. B HOMUHAJILHOM PEKHME -
0,94, K.i.1. TaroBoit nepeaaun - 0,92

9. Tun s.m.c. - anmekrponoe3n, OceBas hopmyna - 20 — 20, HomuHabHAS
MOITHOCTh T.3.4., KB - 120, HomunampHOe Hampsbkenue T1.3.1., B - 800,
HomuHnanapHast CKOpOCTh 3.11.C., kM/4 - 90, K., T.3.71. B HOMUHAJILHOM PEKHME -
0,87, K.i.1. TsaroBoit nepemaun - 0,92

10. Tun ».1m.c. - anexTpoBo3, OceBas hopmyna - 20 — 20 — 20, HomuHaBHAS
MOIITHOCTh T.3.1., KB - 700, HomuHanmpHOe HampspkeHue T1.3.1., B - 1200,
HomunanpHast ckopocTh 3.11.C., KM/9 - 55, K.IL.11. T.3.71. B HOMUHAJILHOM PEKHUME -
0,91, K.i.a. TaroBoit nepenaun - 0,96

1. [IpuMepHBIii TIepedeHb TeM pacueTHO-TpaduIecKux padoT
Ornpenenenne MOUTHOCTH TATOBOTO AJEKTPONPUBOA OJABUKHOTO COCTAaBa

Pacu€r wHampsokeHHS Ha TOKONPHEMHHKE TMMOABMIKHOTO COCTaBa IIPH
JIBIDKCHHUH 110 MEXKIIOICTAHIMOHHOMN 30HE
No i/t Turm T3] no Po,

tc Tun mytn Vmax,

kM/9 ? ? m4o m8o ?To ?T0 JIIUHBI

YYaCTKOB Y KJIOHBI

1 Hb-406 6 23 3BenneBoit 1000,90,1 62120111 1

2 HBb-406 8 23 3BenneBoii 95 0,9 0,1 62 12209512 1

3 HB-406 6 24 3senneoii 90 0,85 0,15 62 124 0,9 0,953 2
4 Hb-406 8 24 becctsixooii 100 0,85 0,15 64 120 0,85 0,95 4 2
5 HB-406 6 25 beccreikosoit 95 0,8 0,2 64 122 0,9 0,85 5 3
6 Hb-406 8 25 beccreikosoit 90 0,8 0,2 64 124 0,95 0,85 6 3
7 Hb-406 6 23 3Benbenoii 100 0,75 0,25 66 1201 0,95 7 4

8 Hb-406 8 23 3BenseBoit 95 0,75 0,25 66 122 0,95 0,95 8 4
9 Hb-406 6 24 becctrikoBoii 90 0,9 0,1 66 12409115



10 HB-406 8 24 beccteixosoit 100 0,9 0,1 68 1200,8512 5

11 TJI2K 6 25 3BenneBoii 95 0,85 0,15 62 122 0,9 0,953 1

12 TJI2K 8 25 3BenneBoit 90 0,85 0,15 62 124 0,95 0,954 1

13 TJI2K 6 23 3Bensesoii 100 0,8 0,2 62 120 1 0,855 2

14 TJI2K 8 23 BbecctrikoBoii 95 0,8 0,2 64 122 0,95 0,85 6 2
15 TJI2K 6 24 beccteikoBoit 90 0,75 0,25 64 124 0,9 0,95 7 3
16 TJI2K 8 24 becctrixoBoii 100 0,75 0,25 64 120 0,85 0,95 8 3
17 TJI2K 6 25 3BenbeBoii 95 0,9 0,1 66 122 0,919 4

18 TJI2K 8 25 3BenneBoii 90 0,9 0,1 66 124 09511 4

19 TJI2K 6 23 beccteikoBoii 95 0,85 0,15 66 1201 0,952 5
20 TJI2K 8 23 Bbecctrikooit 90 0,85 0,15 68 122 0,950,953 5

HpOCKTPIpOBaHI/Ie CHJIOBBIX HGHCﬁ TATOBOT'O IIOABMIXXHOI'O COCTaBa
IICPCMCHHOI'O TOKa C KOJUICKTOPHBIMHA TATOBBIMH ABUT'ATCILIMHA

Hcxomarle nanHbie

Tun »s.m.c. OceBas ¢dopmyna HomuHaibHasi MOIIHOCTH T.3.1., KBT
HomunanbsHoe HampsikeHue T.3.1., B HomunanbsHas ckopocts 3.11.c., km/4 K.,
T.3.1. B HOMHUHaIbHOM pexume K.aja. TtiaroBod nepemaun Koaddunment
HOpMaJIbHOTO BO30YykJeHusa KoadduimeHnT »sKcruryaTallmoHHOW Teperpy3Ku
Koaddumument nynscanuit Matepuan 00MOTKH CTIaXHBAIOIIETO PEaKTOpa

BapuanTsr:

1 anmexkTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 mean
2 anekrponoe3n 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 anmromunuit

3 snexTpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 mean

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 snexTpoBo3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amomuHuMit
7 anekTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 menn

8 anexTpoBo3 2 (20 — 20) 650 950 75 0,94 0,92 0,96 1,3 0,23 anmoMuHu



9 sanexTponoesn 20 — 20 120 800 90 0,87 0,92 0,96 1,4 0,20 menp
10 sexTpoBo3 20 — 20 — 20 700 1200 55 0,91 0,96 0,95 1,2 0,20 menp

5. llepeueHb wW3MaHUN,

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATh IIPpU

Pozendensa, N.I1. Ucaes, H.H. Cunopos,
M.U. O3zepos; [Tox pen. U.I1. Ucaesa
OnnoroMHoe u3nanue Tpancnoprt , 1995

No
i bubnuorpadudeckoe onucanue Mecto noctyna
1 Teopus snexkrpuueckon tsaru B.E. HTB (33); HTB (y4.3); HTb ($6.); HTb

(uz.1); HTD (u3.2); HTDB (u3.4)

000pyI0BaHUS SIIEKTPOIOABHKHOTO
cocraBa: yueOHUK HoBocuOupckuit
rOCYIapCTBEHHBIA TEXHUYECKUM
YHUBEPCUTET 3JIEKTPHUUECKOI0 TpaHcmopra /
U. C. E¢pemos, b. 1. I'ymoMainkos.
Mocksa : Ctpoiinznart, 1970. 480 c. 5.
Tuxmenes b. H. ITonBuxHOM cocTaB
ANEeKTPU(UIIMPOBAHHBIX KENE3HBIX JOpor /

2 | Kak ycrpoen u paboraer sextposo3 H.1. HTB (yu.1); HTb (y4.3); HTb (y4.4); HTb
Cunopos, H.H. Cunoposa OHOTOMHOE (y4.6)
u3nanue Tpancrnopt , 1988

3 Mexanndeckas yacth Tarosoro noasuxuoro | HTb (yu.3); HTB (yu.6); HTB ($6.)
coctasa M.B. buprokos; A.H. CaBocbkuH;
I'.IL. bypuak; Ilox pen. 11.B. buprokosa
OnnoroMHoe u3nanue Tpancnopt , 1992

4 DJIEKTPONOABUKHON COCTAB C HTB (92); HTB (yu.3); HTbB (yu.6); HTb
ACHHXPOHHBIMHU TATOBBIMHU JIBUIaTEIAMH (¢6.)
H.A. Poranos, A.C. Kyp06acos, }O.I". beikos,
B.B. JIutoBuenko; I[Tox pen. H.A. Poranosa
OnnoromHoe uznanue Tpancropt , 1991

5 [IpoexkTpoBaHuEe CUCTEM yIPaBICHHUS HTB (yu.3); HTb (yu.6); HTb ($6.)
ANEKTPONOABUKHBIM cocTaBoM H.A.
Poranos, JI./l. 3axapuenko, A.B. Ilnakc un
ap.; [lox pen. H.A. PoranoBa OnHoTOMHOE
nznanue Tpancnopt , 1986

6 Hoponuna, U. U. Teopus snexkTpudeckoi URL.: https://e.lanbook.com/book/179413
TaTH : yyebHOe nocobue / V. . Jloponnna. | (2ara oOpamenus: 14.01.2026). — Pexum
_ Xa6ap0BCK : HBFVHC, 2019 _ 81 C. — AO0CTyIa: AJIs aBTOPHU3. HOJIb30BaTelIEN.
TekcT : anexTpoHHbIH // JlaHb : 37€KTpOHHO-
OMOJIMOTEYHAS CUCTEMA.

7 KoHcTpyKius 1 pacu€T MEXaHU9IECKOTO https://reader.lanbook.com/book/118069#486




b. H. Tuxmenes, JI. M. Tpaxtman. 4e usna.,
nepepad. u gon. Mocksa : Tpancnopr, 1980.
472 ¢. 6

6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Nudpopmanmonnsii  mopran  Hayunas  snektponHas — O6uOiamoreka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucteMa HaydHo-
TexHu4Yeckoi onoamoreku MUNUT

7. IlepedyeHp  JHIICH3MOHHOTO M  CBOOOJHO  PacCHpPOCTPAHIEMOTO
MpOrpaMMHOr0 0OecredYeHus, B TOM YHCJIE OTCYCCTBEHHOIO TIPOU3BOICTBA,
HEO0OXOIMMOTrO /I OCBOCHHUS AUCITUTLIIUHBI (MOIYJIs).

J171s1 BBITIOJTHEHUA JIa0OpaTOPHBIX padoT 1o pazaeny "MexaHuveckas 4actp'
HeoOxoauM nporpammelil maket LabView

8. Omnwucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Crenp UIsl HCCTIENOBaHUs OBICTPOICHCTBYIOIICTO BBIKIIFOUATEIS,

Crenp UIs KCCTIEIOBaHUs OBICTPOACHCTBYIONIETO KOHTAKTOPA,

Crenp UIsl HCCTICNOBAHUS JIEKTPOMArHUTHOTO KOHTAKTOPa,

Crenn iy uccnenoBanus AuddepeHmaibLHOro pee

CreHp 11 vCcClieJOBaHUS THEBMATHYECKOTO KOHTAKTOpA TUTIA TIK,

CreHp 11 vCcCle0BaHUS THEBMAaTHYECKOTO0 KOHTaKTOpa TUMa svad,

MakeTHas CeKITUs IeKTpoBo3a Bi-10,

CreHa Ui WCCIICIOBaHHS TEPEXOJHOTO COMPOTHBIICHUS JJICKTPUICCKIX
KOHTaKTOB,

Crenpa ais WCCICIOBAaHUS PaACHpECIICHUsT MHIYKIIUH B JTyTOTacUTEIHHON
Kamepe,

Crenp 1Sl KCCTIEIOBAHUS pelie YCKOPEHHUS,

CTCH/I JIJISl UICCIICIOBAHUS DJICKTPOMArHUTHOTO JaTYMKa TOKa,

Crenp s MCCTIeIOBaHMs JaTUyMKa TOKa Ha 0a3e dJieMeHTa X0Jia,

TpenaxEp MammHAKUCTa JIEKTPOBO3a BII-10,

Tpenaxép mamuHUCTA 37EKTpoBO3a BI-80

TpenaxEp MaMHKUCTA AJIEKTPOBO3a 3111 M,



Crena U1s Mccaea0BaHusl CIIOCOOOB PETyJIMPOBAHUS HAIIPSDKEHUS HA 3.1I1.C.
IIepemenHOTO TOKA

CreHJ «1epexoTHON peaKTop»

CreH «BEHTUIBHBIN MTEPEX0I»

Crenn (duznyecKoro MOJICJIIMPOBAHU MEXaHU4ECKOU 4acTH
AJEKTPOIIOABUKHOTO COCTAB, C U3MEPUTEIILHON CUCTEMOU

Crena U1sl UCTIBITAHUN THIPABIMYECKUX racuTesel KoneOaHuil

CraHIHs UCTIBITAHUI TATOBBIX JJIEKTPOABUTATEIICH

MynsTUMEINIHOE U TTPE3EHTAIIHOHHOE 000PY0BaHNE

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 1, 2, 3 ceMecTpax.
KypcoBas pabota B 3, 4 cemecTpax.
DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MAaTepUAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTecTaluy, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeayromuid kaheapoi, mpodeccop,
1.H. Kadeapsl « TAroBbIil MOABUKHON
COCTaB >KEJIE3HBIX IOPOT»

JIOIEHT, K.H. Kadenpsl « TSIroBbii
MTOJBM>KHOM COCTAB KEJIE3HBIX JOPOIr»

JIOLIEHT, JIOLIEHT, K.H. KaQeapbl
«TATrOBBIM TOABUKHOU COCTAB
YKEJIE3HBIX JOPOIr»

JIOIICHT, K.H. Kadeapsl « TsroBorit
ITOJABUKHOM COCTAB KEJIE3HBIX JOPOI»

JIOIIEHT, JOILICHT, K.H. Kadeapsl
«TSATOBBIN MOABMKHOM COCTAB
JKEJIE3HBIX JOPOI»

JIOLIEHT, JIOLIEHT, K.H. Kapeapbl
«TSATOBBIN MOABMKHOM COCTAB
JKEJIE3HBIX JOPOI»

JIOIIEHT, JOILICHT, K.H. Kadeapsl
«TAaroBBIM MOABUKHOU COCTAaB
JKEJIE3HBIX JOPOT»

CorJiacoBaHo:

3aBenyrommii kaheapon DulJl

[Ipencenarens yueOHO-METOAUUECKOM
KOMHCCHUU

O.E. [IynoBukoB

A.C. AnexceeB

A.Il. BacunbeB

N.B. Kop3una

A.A. Uyunn

B.B. JIutoBYeHKO

K.A. HepeBsiTkun

O.E. ITynoBukoB

H.A. AanpusiHoBa



