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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Ilenpto ocBoeHus yuyeOHOW AuCHUIUIMHBI "BBeieHue B CHEIUAIbHOCTD"
SIBJISICTCSI:

- 03HAKOMJICHHE CTYJICHTOB C OCHOBAMH YCTPOMCTBA M NMPUHIIMIIOM PaOOTHI
ANEKTPUYECKOTO  TPAHCHOpPTAa  JKENE3HBIX  JOpOr, TMOJAXOJaMH K  €ro
MPOCKTUPOBAHUIO, C TPOOJEMATUKON CHEIUATbHOCTA U KPYrOM HHXKEHEPHBIX
3aJ1a4, pe-IIaeMbIX Ha COBPEMEHHOM JdTalle Pa3BUTHS.

3ajauamMu OCBOCHUSI y4€OHOM MUCHMIUIMHBI "BBejeHue B crenuaibHOCTh"
SIBIISIETCSI:

— OCBOCHHE OOIIUX TMOHATUH O Ha3HAYEHUH, KJIacCHU(PUKAIIMA U TPHUHIUIIC
pabOTHI AIEKTPUUECKOTO MOABUKHOIO COCTaBa (3.11.C.);

— OCBOCHHE OCHOB 2JICKTPUUECKOU TATH U TATOBBIX PACUETOB;

— OCBOEHHE YCTPOMCTBA, YMPOIIEHHBIX CUJIOBBIX JJIEKTPUUYECKUX CXEM U
CcriocoOOB  PEryJUpOBaHUS I.1.C. ITIOCTOSSHHOTO M TIEPEeMEHHOTO TOKa ¢
KOJUICKTOPHBIMHU U ACUHXPOHHBIMU TATOBBIMH AJICK-TPOJABUTATENAMU (T.3.]1.);

— OCBOCHHE OCHOB MEXaHHYECKOM YacTH D.M.C., €0 OCHOBHBIX YacTeH M
y3JIOB.

2. [Inanupyemsble pe3yibTaThl 00y4eHUs M0 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-2 - CnocobeH mMOHUMATh YCTPOWCTBO W HCTOPUIO PA3BUTHS
TPAHCTIOPTHOM CHUCTEMBI.

OOy4eHue 1o JUCIUTUTHHE (MOAYIIIO) MPEAIOJIAraeT, YTo IO €ro pe3yJibTaTaM
oOyyaroruiicst Oyer:

3HaTh:

- OCHOBBI KOHCTPYKLHH, MPUHLUIT JEHCTBUS 3JIEKTPONOIBHKHOIO COCTaBa
IIOCTOSTHHOTO TOKA. IIpuHMIMn neicTBus, OCHOBHbIE KOHCTPYKTHUBHBIE DJIEMEHTHI
AIIEKTPUYECKOT0 JIBUraTessl MOCTOSHHOIO TokKa. CHCTEMbI 3JE€KTPOCHAOKEHUS
ANIEKTPU(UIIMPOBAHHBIX JKeJe3HbIX Aopor. Kiacchukanuio, 0CHOBHbIE PU3HAKU
JIEKTPOIIOABMKHOIO  COCTaBa  MAaruCTPaJbHBIX  JKEJIE3HBIX  JOPOr U
METPONOAUTEHOB. OCHOBHBIE 3JIEMEHTHI, NPUHLHUI JCHTCBUSA 3JIEKTPHUYECKOTO
JIBUTATENIsI TIEPEMEHHOI0 TOKAa (ACMHXPOHHOIO, CUHXPOHHOI'O, CUHXPOHHOIO C
NOCTOSSHHBIMU MarHutamu). HasHaueHue, yCTpOHCTBO M OCHOBHBIE KOHTAKTHOM
CETH MaruCTpajbHbIX JKEJIE3HBIX TOPOT



- OCHOBHBIE AJIIEMEHTHI 3EMJITHOIO ITOJIOTHA M BEPXHETO CTPOCHHMS IIyTH.
CrocoObl peryjampoBaHUsl CKOPOCTH MOJBH)KHOIO COCTaBa € KOJUIEKTOPHBIMU
TATOBBIMU JIBUTATEISIMU, DJIEKTPOTITOBBIE M TATOBBIE XAapPAKTEPUCTUKHU IIPU
pa3IMuyHBIX ~ cHocobax — peryiaupoBaHus — ckopoctu. llonatue — TAroBoi
XAPAaKTEPUCTUKU  IOABMKHOIO  coctaBa.  OrpaHu4eHHs] Ha  TATOBBIC
xapakTepucTuki. CrnocoObl yBEIMYEHHUS CHUJIBI TATH MOJABM)KHOTO COCTaBa.
VYpaBHeHue aBmxkeHus noe3ga. OCHOBHOE M JTONOJHUTEIBHOE COIPOTHUBIICHHUS
JnBrKeHN0. CrocoObl peryjaupoBaHUsl CKOPOCTU 3JIEKTPOINOABUAKHOIO COCTaBa
IIEpEMEHHOro  ToKa. HasHaueHwme, yCTpOMCTBO W MNPUHOMO  JACHUCTBHS
MOJIYIIPOBOJHUKOBBIX TPEOOPa30BaTENbHBIX YCTAHOBOK MOABUKHOTO COCTaBa.
Ha3naueHne M yCTpPOWCTBO 3JIEMEHTOB MEXAHMYECKOM YacTH IOABUKHOIO
cocTaBa: KOJECHBIX Map, paM TEJIEKEK, OyKCOBBIX Y3JI0B U y3JI0B CBSI3U KOJECHBIX
ap C paMOM TEJIEKKH, Y3JIOB CBS3M TEIEKKM C Ky30BOM, YIPYTHX H
JICCUIIATUBHBIX 3JIEMEHTOB PECCOPHOr0 TMOJBeUIMBaHUSA. Buasl KojeOaHuUH,
JIEUTCBYIOIMX Ha MOJIBUXKHOW COCTAaB

Ymerth:

- [Ipou3BOAUTE TATOBBIE M TOPMO3HBIE PACUETHI

- OmpenensTh OCHOBHBIE TMapamMeTphl PECCOPHOrO  MOABEITUBAHUS
KEJIE3HOJOPOKHBIX IKUTTAKEH

Baaners:
- MeToaukoi pacyéra myCKO-TOPMO3HBIX PE3UCTOPOB
- Mertonukon pacuéra Beca cocTtaBa

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mmas Tpy10eMKOCTb JUCIHUIUTMHBI (MOTYJIS).

OO6mass TPyAOEMKOCTh TUCHMUIUIMHBI (MOayJisi) coctaBiser 20 3.e. (720
aKaJieMUYeCcKux Jaca(oB).

3.2. O6bem mucummuiiHbl (Momynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyyaromuxcsi ¢  MeJaroruieckuMu  paboTHUKaMU ¢ (WIM)  JIUIAMH,
MPUBJICKAEMBIMH K peau3aiuu 00pa30oBaTEIbHON MPOTPAMMBbI HA MHBIX yCIIOBUSX,
IPY POBEJICHUHN YUCOHBIX 3aHITHI:

KonmyectBo yacos
Tun yuyeOHbIX 3aHATHH Cemectp
Bcero

Nel | Ne2 | Ne3 | Ne4
KonrakTHas paboTa rmpu npoBeieHHH Y4eOHbIX 3aHATHH (BCEro): 368 64 64 144 96
B ToMm uncne:
3aHATHSA JIEKIIMOHHOI'O THIIA 160 32 32 64 32
3aHsATHSI CEMUHAPCKOTO THIIA 208 | 32 32 80 64




3.3. O0beM aucuUUIUIMHBL (MOAyJid) B (opmMe caMOCTOSTENbHONW padOThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl O0ydYaroIuxcs ¢
nearoruaeckuMu paboTHUKAMU U (M) JTUI[AMU, TIPUBJICKAEMBIMH K peau3aiiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCIOBHUSIX, TIPU TPOBEICHUU
MPOMEKYTOUHOM aTTECTALIMU COCTaBIsAET 352 akaJeMUUYeCKuX Jaca (0OB).

3.4. ITpu oOy4yeHnH N0 MHAUBUAYAIbHOMY YUYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0YY€HHUH, 00bEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl o0yJarouuxcs, a Takke B opme
KOHTaKTHOW paboThl O0yyarolmuxcs ¢ NeAarorndyecKuMu pabOTHUKaMU U (WUJIN)
JMLIAMH, TPUBJIEKaEMbIMH K peaju3aluu 00pa30BaTeIbHON MPOrpaMMbl HA UHBIX
YCIIOBHSIX, IPU MPOBEAEHUYU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOIO THUIIA.

TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAHUC

1 |Posb TpaHCcIIOpTa B 9KOHOMHUKE CTPaHbI
Buns! TpancmiopTa, aHaN3 CTATUCTUYECKHX ITOKa3aTeneit paboTsl Tpancnopra. Pa3ssutne
KEJIE3HOIOPOXKHOTO TpaHcTopTa B Poccun u B Mupe

2 Pa3Butue TAroBoro IIOABHUXXHOI'O COCTaBa

[IpennoceIKy BOSHUKHOBEHHUS JIOKOMOTHBOB. [1yTH pa3BUTHS TATOBOTO ITOABIKHOTO COCTaBa. I1apoBO3EI,
TEIUIOBO3bI, AJIEKTPOBO3bL. Pa3BUTHE TArOBOTO MOBMIKHOTO COCTaBa HA JKEJIE3HBIX Joporax Poccuiickoi
Nmnepun, CCCP, Poccun

3 [MudpacTpyKTypa *Kele3HbIX T0pOor

HwxHee cTpoeHue MyTH, Ha3HAUYEHHE, yCTPOICTBA U OCHOBHBIE 3JIEMEHTHL. BepxHee cTpoeHue myTH.
Ha3Ha4YEeHHUE, YCTPOHCTBO, OCHOBHBIE AJIEMEHTHI. CTPENOYHBIE TIEPEBOIBI.

Cuctembl aBTOMaTHKU M TEJIEMEXAaHUKH Ha JKEJIE3HBIX JOPOTax, UX Ha3HaueHHeE. Y CTpoiicTBa
aBTOOJIOKMPOBKH Ha HEIEKTPU(PHINPOBAHHBIX M JIEKTPUPUITMPOBAHHBIX YUaCTKaX KEIE3HBIX JOPOT.
JIByX-, TpeX- 1 4eThIpéX3HauaHasi aBTOOJIOKMPOBKA. 3HAYEHHS CUTHAJIOB

4 |Cucrema TATOBOTO IEKTPOCHAOKEHHS MIEKTPOCHA0XKEHHS TOCTOSTHHOTO Toka 3 kB, 25
kB 50 I't, 2x25 kB

Hazan4eHue cucteM 31eKTPOCHAOKEHNSI. DHEPreTHIECKasl IEMb CUCTEMBI AIeTPpHUECKOi Tsru. OCHOBHbIE
3JIEMEHTHI TATOBBIX MOACTAHIMN IIOCTOSIHHOTO TOKA ¥ IEPEMEHHOTO TOKOB. Y CTPOMCTBA CEKIIMOHUPOBAHUS
KOHTaKTHOI cetu. [IpenMyiiiecTBa 1 HEIOCTATKH CUCTEM JIEKTPUUECKOMN TATH

5 |KoHTakTHas CeTh JKEIE3HBIX TOPOT

BuIpI KOHTAKTHBIX ITOJIBECOK, 00JIACTh UX NMPUMEHeHHs. Ha3HaueHre ¥ TUIIBI OCHOBHBIX 3JICMEHTOB
KOHTAKHOMH IMOJIBECKHU: OMOPBI, H30JIATOPEI, KOHTAKTHBIN, HECYIIUH U YCHIIMBAIONINK IPOBOIA, (PUKCATOPEI,
32)KUMBI M CTPYHBI. PacrnonokeHue KOHTaKTHOMIo MPOBO/A B IJIaHE U MPOoQuiie. AHKEPHBIC YUACTKH
KOHTAKHOM CeTu

6 |Kmaccudukanus moaBHKHOTO COCTaBa.
Knaccudukanms Tsroporo moABMKHOIO COCTaBa. DIEKTPONOIBIKHOM cocTaB. CHCTEMa YCIOBHBIX




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

0003HaueHMiA, MpuMeHseMas Ha sxene3HbIx gqoporax CCCP u Poccuiickoit @enepannu. [Torsatue oceBoit
(hopMyIBI

ABTOHOMHBIH TATOBBIM MOABMKHOM COCTaB

HapOBO3, €ro SHEPreTudyecKa 1Ienb

THHOBOS, €ro SOHEPreTudecKas 1cmnb. Hepe)latm MOMOIHOCTH TCIIJIOBO30B -- MCXaHHUYCCKasd, rTMApaBInYCCKad,
QJICKTPHUYCCKad MMOCTOSAHHOTO, IEPEMECHHO-TIOCTOAHHOI'O U TIEPEMECHHOT'O TOKOB

HeaBTOHOMHBI TATOBBIN MOJBUKHOM COCTaB.
DIEeKTPOIOABIKHOM cocTaB. CxeMbl (popMUpOBaHHS MTOE3I0B HA SJEKTPUICCKOH TATE.

:‘)J'ICKT]Z)OHOI[BI/I)KHOI\;I COCTaB KCJIC3HBIX JOPOTI' TOCTOSAHHOI'O TOKa C KOJUICKTOPHBIMU

TATOBBIMHU ABHUI'aTCIIIMHU U pCHCﬁHO-KOHTaKTOPHOﬁ CHUCTEMOM yYHpaBJICHUA
CprKTypa 9.I1.C. IOCTOAHHOT'O TOKA, OCHOBHBIC 3JICMCHTHI CUJIOBBIX IIeTeH 3.11.C. TOCTOSIHHOTO TOKa

10

KOHHCKTOpHaH QJICKTPpHUYCCKAad MallrHa.

ITpuHuMn JeHTCBUSA U 2JIEMEHTHI KOHCTPYKIUU KOJUIEKTOPHON JIEKTPUYECKOW MAIIMHbI

11

VY CTpoiCTBO M IPUHLIKIT AEUCTBUS OECKOJIIIEKTOPHOM 3JIE€KTPUUECKON MallluHBI

MEPEMEHHOT'O TOKa

Cucrema Tpéx(azHOTO MEPEMEHHOT0 TOKA. Y CTPOMCTBO POTOpa M cTaTopa TpEéX(asHOro aCHHXPOHHOTO
nBurarens. CTpyKTypHas cxeMa 3JIEKTPOIIOIBIKHOTO COCTaBa ¢ OECKOIUIEKTOPHBIMH JBHTATEIISIMH
MEPEMEHHOI0 TOKa

12

ypaBHeHI/IC ABHOKCHUA 110€30a U CUJIBI, ,[[CI\/'ICTByIOH_II/Ie Ha I10€3/1.

Teopema 0 OJIHOM KMHETUYECKOM SHEPTUu Tela. BeIBOJ ypaBHEHUS ABUKEHUS NI0E3/4.

[MousiTre yaenbHbIX cuil. YpaBHEHHE IBH)KEHHS T10€3/1a B yIeNIbHOM (hopme

Cunel, nefircByromue Ha nmoesq. AHanus ypaBHeHHs ABMKEHHS TIO€3/1a U OIIPECTICHUE PEXKUMOB
JIBUKCHUS

O6pazoBanne cuitbl TArH. OrpaHUYCHUS Ha BENWYMHY CHIIBI TSATH, METO/IBI €€ YBEINICHHSA

Cuna TOpMOXKEHHS

Cunbl CONPOTHBIEHU ABMKEHHUIO. OCHOBHOE U OTIOJHUTEIBHOE COMPOTUBIIECHUE IBUKEHUIO. [IpuunHbI
BO3HHMKHOBEHUS, ()aKTOPBI, BIMSIONINE HA BEJIMYMHY CONPOTHUBIICHHUS IBIKEHHIO. PacuérHbie
COOTHOLLIEHUS JJIs1 ONIPECIICHUS CUJI CONIPOTUBIICHUS IBUXKECHUIO

13

3JICKTpOMCX21HI/I‘-ICCKI/I€ H DJICKTPOTATOBLIC XaPAKTCPUCTHUKU ABUTATCIIA IIOCTOAHHOTO

TOKa.
YpaBHEHHUS IEKTPOTATOBBIX XapaKTePUCTHUK. [[pHHUIIIBI peTyIHpOBaHN CKOPOCTH ABHKECHUS
MIOJIBIKHOTO COCTaBa C KOJUIEKTOPHBIMH TSTOBBIMU JIBUTATEISIMU

14

:‘)J'ICKTpOTHFOBLIe " TATOBBIC XaPAKTCPHUCTUKHU IIPHU PA3TNIHBIX crocobax peryjinpoBaHus

CKOPOCTHU ABUKCHUA.
Tsaroseie XapaKTCPUCTHUKU. VcenoBus pcajn3anu CWIbI TAT'HM, BO3MOKHOCTU YBCJIMUCHUSA CUJIBI TATU
3JICKTPOBO30B

15

Pacuér mycko-TOpMO3HBIX PE3UCTOPOB MOJBHKHOIO COCTaBa

Lenwn, nocTuraemble IpUMEHEHHEM TycKoBoro pesuctopa. KO3 duimeHT HepaBHOMEPHOCTH ITyCKa 110
ToKy. Onpeie/ieHine MaKCUMAaIbHOT0, CPEAHEr0 U MUHMUMAIILHOTO MyCKOBOT0 TOKOB. I'pado-aHanuruyeckii
METOJI pacuéra MmyCKOBOIrO pe3rucTopa. PacuéT BeNn4MHbI MyCKOBOI'O COMPOTHUBIICHHUS HA MAaHEBPOBBIX U
MIEPEXOIHBIX TO3HIUSIX

16

HCpCprnHI/IpOBKI/I TAT'OBBIX SHGKTpO,Z[BI/IFaTeJIGﬁ QJICKTPOMIOABHIKHOT'O COCTaBa
HasnaueHue neperpynnupoBok nsuraresieii. CXeMbl COeIMHCHHS TATOBBIX JBUTaTeneii. TpeOoBaHus K
crioco0am meperpynnupoBku. [leperpynnupoBKy METOAOM KOPOTKOTO 3aMbIKaHHMS, IIIyHTOPOBAHUS,
BEHTIJIFHBIN ITEPEeX0]T © MOCTOBOH mepexo. [loCTONHCTBAa M HEOCTATKH, O0JIaCTH MTPUMEHEHHUS.

17

ITopsimok mycKa 3JIeKTPONOABMKHOTO COCTaBa IMIOCTOSTHHOTO TOKA
[TocnenoBarenbHOCTH AEHCTBUM NIPU MYCKE U Pa3rOHE MOABUKHOIO COCTABA MMOCTOSIHHOIO TOKA. AHaIIN3
CHJIOBBIX LIETIEH 3.11.C. B MpoIlecce ImycKa




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

18

HpI/IHHI/IHLI HMITYJIbCHOT'O YIIPABJIICHUA ABUI'aTCIAMHA ITOCTOSHHOI'O TOKA.
HcnynscHOE peryTupoBaHie HapsDKEHHSI, MATHUTHOTO TIOTOKA W COIPOTHBIICHUS ITyCKO-TOPMO3HBIX
PE3UCTOPOB.

19 |Drambl pa3BUTHUS IEKTPOTEXHUKH.
Kparkoe copeprkanue u pe3yibTaThl KaXK0ro U3 ITAIIOB.

20 ([TonsiTme o cucreMe TpexpazHOTO MEPEMEHHOTO TOKA.
CHHXPOHHBIN T€HEPaTOP U ACHHXPOHHBIA JBUTATEIb.

21 ([IpeumymiecTBa MEPEeMEHHOIO TOKA U €ro UCIOJIb30BaHUE.
HPI/IHHI/IH nepeaadyu 3JICKTPOOIHCPTUN HAa JAJIbHUC paCCTOAHUS.

22 |CriocoObl UCTIONBb30BaHUS TPeX(a3HOTO MEPEMEHHOTO TOKA JUIS LIeTIei STEKTPHUECKOTO
TpaHCIOPTA.
OTtanune 3aaa4d TATH OT 3aJa4 NPOMBIIIJICHHOCTH.

23 |CucreMa JIEKTPUIECKON TATH OJHO(A3HO-TIOCTOSTHHOTO TOKA.
CrtpyKTypa 3.11.C. B CHCTeMa SHEProCHAOKEeHNSI.

24 |B3aumojeicTBUE CUCTEM OCTOSTHHOTO U IEPEMEHHOT0 TOKa Ha JKeJIe3HO JTopore.
CTaHI_[I/II/I CTBIKOBAHMHA. I[ByXCHCTCMHBIe 3JICKTPOBO3LI.

25 |[pyrue myTd UCHIOIB30BaHUs IEPEMEHHOTO TOKA JUIS AJIEKTPUYECKOTO TPAHCTIOPTA.
CucreMa MOHMKEHHOM YaCTOTHI.

26 |CrocoObl peryIMpoBaHusi CKOPOCTH 3.11.C. 0JJHO(PA3ZHO-TTOCTOSHHOTO TOKA.
OCHOBHBIE CHIIOBBIE YCTPOKCTBA 3.11.C.

27 |PerymupoBaHuWe HANpsDKESHUS HA T.D.]I.
PerynupoBanue HanpspKEHHS Ha T.3.J1. IIPU IIOMOIIH TpaHc(opmaTopa.

28 |OcobeHHOCTH NMEePEeKIIIOYeHHs CEKIIUIl 0OMOTOK TpaHcopmaropa.
[epexoaHoit peakTop.

29 ([TonsTHE O CHIIOBBIX MPeoOpa30BATEIISX.
[TonynpoBOAHUKOBBIE AUOABI U THPUCTOPBI.

30 |IIpocreiimme cxembl BBITPSIMIICHHUS
CXCMBI, TIPUMEHAECMBIC Ha J.11.C.

31 [OcobenHocTu pabOTHI BHIMPSIMUTENSI HA aKTUBHO-MHIYKTUBHYIO HArpy3Ky.
ITonsrue o peaKTI/IBHOﬁ OHECPIruu U KOS(l)(l)I/IHI/IeHTe MOIIIHOCTH.

32 |HeympaBnsiemMble U yIpaBisieMble BBIPSIMUTEH.
PaboTa 1o HyneBoW U MOCTOBOH CXeME BBIIPAMIICHUS.

33 |OmHO- M MHOTO30HHOE BBITIPSIMIICHHE.
PerynupoBouHble XapaKTEPUCTUKU BBIIPSIMUTETEH.

34 |CoBpeMeHHBIH 3.11.C. C ACHHXPOHHBIMU TSATOBBIMH JIBUTATEIISIMU.
CTpyKTypa CHIIOBOI CXeMbl, Ha3HaYeHHe peoOpa3oBaTeseH.

35 |OcHOBBI peryMpoBaHusl aCHHXPOHHBIX T.3.1. Popmyna KocTenko.
XapaKTepI/ICTI/IKI/I IIOCTOSHCTBA CHUJIBI TATH U ITOCTOSIHCTBA MOIITHOCTH.

36 |Kmaccudukammst TpaHCIOPTHBIX CPEACTB
OcHOBHBIE ()YHKIIUW TPAHCIIOPTHBIX CPEICTB. THITHI OTIOPHBIX 3JIEMEHTOB U IBHKHUTEINCH.

37 |[IpoTuBOpEUnst CHCTEMBI KOJIECO-PEIhC.
CriocoObI U3MEHEHUS KOS(i)(I)I/IIII/IeHTa CLCIIJIICHUS. HOCJ’ICZ[CTBI/IH MPUHATHUA CUCTEMBI I'TaIKOC KOJIECCO Ha
TJIaAKOM pEJIbCe.

38 |HasznaueHue MexaHMYECKOW 4acTH

OCHOBHBbIE OJICMCHTBI,UX HAa3HAYCHHUC.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

39

Knaccudukanms MexaHn4ecKol 4acTu
Knaccudukarus mo Ky30Bam, 10 COCTABHOCTH, TI0 PECCOPHOMY TTOIBEIINBAHUIO, [T THITY TSATOBOTO
puBOJ4, IO KJIacCy TIATOBOM nepeaavu.

40

Ky3zoBa
Knaccugukaius ky3080B. [ToHATHE 0 pacueTe Ky30Ba Ha MPOYHOCTH. [Iporiecchl BO3HUKAIONIUE MTPH
Pa3BUTHUHU CUJIBI TATH.

41

Pambl TeexKu.
Haznauenue n xaccudpukanms pam Tenexek. bykcoBbie y3mbl. CrtocoObI H3TOTOBIICHHS PaM TEJIEKEK.
OCO6CHHCOTI/I pacqua paM TCIICKECK HA HpO‘IHOCTL.

42

Konecnsie napsi.
KJ'IaCCI/I(l)I/IKaHI/IH KOJICCHBIX I1ap. OcH KOJIeCHBIX nap. Pacuer konecHbIx nap Ha MpOYHOCTD.
cDOpMI/IpOBElHI/Ie KOJICCHBIX I1ap. KonecHrie HCHTPHI. banmaxwu xonec.

43

DJIEMEHTBI PECCOPHOTO MO/IBEIINBAHHUS.
Haznauenue n xnaccupukanus. Yupyrue a1eMeHTsl. OpUKIIHOHHBIE JIEMEHTHL. Bs3Kue 31eMeHTHI.
Ynpyro-(QppUKINOHHBIE JIEMEHTHI. YTIPYTro-Bsi3Kue cBA3u. [[HeBMaTHIECKHET PECCOPHI.

44

PCCCOpHOC INOABCIINBAHUC.
[MepBUuHOE, BTOPUYIHOE peccopHOe moBemnirBane. OCHOBHBIEC JIEMEHTHI IEHTPAIbHON CTYIIEHN
PECCOPHOTO MOABEIINBAHHS.

45

3 cem OCHOBBI TEXHUYECKOH 3KCILTyaTallMi HHPPACTPYKTYPHI JKEIE3HOA0POKHOTO
TPAHCHOPTA.

TpeboBaHUs K COOPYKECHHUSAM M YCTPOHCTBAM IIyTEBOr0 X03siCTBa. IIyTeBbIC M CUTHAIBHBIC 3HAKU. PyUyHbIC
CUTHAJBI paOOTHHUKOB ITyTEBOTO X035 CTBA.

46

3 ceM OCHOBBI TEXHUYECKOW AIKCILTyaTallui YCTPOHUCTB 3JIEKTPOCHAOKEHUS KEIE3HBIX

Jopor
Tpe6OBaHI/IH K COOPYIKCHUSAIM U YCTPOfICTBaM 3J'IeKTpOCHa6)KCHI/I${ JKCJIC3HBIX JOPOT. CHrHajabHBIC 3HaKH
XO03SCTBa 3J'IeKTpOCHa6)KeHI/IH.

47

3 cem OGcy>KuBaHHE COOPYKEHUH U YCTPOICTB KeNe3HOJOPOKHOTO TPAHCIIOPTa.
Opranusanys padort 1o o0ciy)uBaHui0 HHPpacTpyKTypsl. [Topsiiok BeIgaun npeaynpexaeHuii oo
OTPaHUYCHUHU CKOPOCTH ABMKeHHs. OrpakaeHue MecT padoT Ha neperonax OrpakiaeHne MeCTo paboT u
MECT OrpaHUYEHHI CKOPOCTH Ha cTaHusax. OpraHu3anus JBIKCHUS X03IHCTBEHHBIX MOE3/10B, ChEMHBIX
MOJIBMIKHBIX SIHHUII.

48

3 cem OCHOBHBIE Tpe6OBaHI/Iﬂ K KOJICCHBIM ITapaM U aBTOCHCIIKAM TATOBOI'O ITOABHUIKHOTO
CcoCTaBa

TpeboBaHus K KOJIECHBIM ITapaM MOJBUKHOTO cOCTaBa. HencnpaBHOCTH KOJIECHBIX Map MOJBUXKHOTO
cocraBa. CrienupuuecKkiue HEUCIPABHOCTH OaHIAXKHBIX KOJIEC JOKOMOTHBOB. TpeOoBaHMS K aBTOCICIIKAM

49

OcHOBHEBIE Tpe6OBaHI/I$I K TEXHUYCCKOM COCTOAHUIO TATOBOT'O ITOABUXKXHOT'O COCTaBa
OOuMii MOPsIOK MPOBEPKH TEXHUYECKOTO COCTOSIHUS TATOBOT'O MOJBIDKHOTO cocTaBa. HercnpaBHocCTH,
P KOTOPBIX 3aIPEIIeH BHITYCK B SKCILTyaTaIHIO TATOBOTO MOIBUKHOTO COCTaBa.

50

3 ceMm CDOpMI/IpOBaHI/Ie " CHAPSAKCHUC ITIOC310B
O6mue npasuia GpopmupoBanus moe3nos. OOmIye mpaBuiIa cCHapsHKEHUS 1moe30B. O0mume TpeOoBaHUs K
TEXHUYECKOMY COCTOSIHUIO BaroHoB. [1opsi1ok MOCTaHOBKH JIOKOMOTHBOB B IIO€3/1a

51

3 cem OO1mue npaBuiia TEXHUYECKON HKCIUTyaTal[ii aBTOTOPMO30B M0e3/1a
OcHOBHBIE TpeOOBaHM K TOPMO3HOMY 000PYZOBaHHIO MTOIBIKHOTO cocTaBa. OmpoboBaHne TOPMO30B Ha
cranuuu. [IpoBepka qeiicTBHs TOPMO30B B IIYTH CJIEIOBAHHS

52

3 cem MOOSI3aHHOCTH JIOKOMOTHBHBIX OpUTa
O6mmwme 00s13aHHOCTH MamrHUCcTa. COeTUHEHNE BarOHOB 1 JIOKOMOTHBOB aBTOCIICNTKaMu. JIeHCTBHS
MAIIUHUCTA TTOCIIE MPHUIIETTKU JTOKOMOTHBA. OOA3aHHOCTH TOKOMOTHBHOMN OpUra ibl IPU BEACHUH T0E3/1a.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

3BYKOBBIC CHUTHAIIBL, IPUMEHIEMBIE TIPU MCIIOF30BaHUH TOATATKUBAIOIINX JJOKOMOTHBOB U IBUKCHUHU
JIBOHHOM TATOM.

53

3 ceMm

[Topsiiok BBIHYXI€HHOM OCTAaHOBKH M 3aKpeIieHus oe3aa Ha neperone. OrpaxxieHue maccaxupckoro
moe3Jia U CMEXHOT0 ITyTH CUTHAJIaMU 0CTaHOBKU. OrpakieHHe rpy30BOTo Moe3/1a U CMEKHOTO MMyTH
CUTHAJIaMHU OCTaHOBKHU. OOIIKe MpaBuiia OKa3aHus MMOMOIIX TOS3/y U BBIBOJIA €T0 C MIEPEroHa IMociie
BBIHYXJEHHON OCTaHOBKH

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

o/

HaumenoBanue abopatopHbix paboT / KpaTKoe CoepKaHue

H3y‘IeHI/IC pa6OTI)I SJICKTPOIMHEBMATHYCCKOI'0O KOHTAKTOpAa.
Haznauenue SJICKTPOITHEBMATUYCCKOI'O KOHTAKTOpA. yCTPOﬁCTBO SJICKTPOITHEBMATUYCCKOT'O
KOHTaKTOpa.HpI/IHHI/IH I[eﬁCTBHH QJICKTPOIMTHEBMATUYCCKOI'0O KOHTAKTOpa.

I/I3y‘-ICHI/IC pa6OTH QJICKTPOMAIrHUTHOI'O KOHTAKTOpa

Ha3nauenue 31eKTpOMarHUTHOIO KOHTAKTOpa. Y CTPOMCTBO 3JIEKTPOMAarHUTHOTO KOHTakTopa.lIpuHimn
JIEHCTBUS DJIEKTPOMArHUTHOIO KOHTaKkTopa.lccienoBanie XapakTepUCTHK JIEKTPOMATHUTHOTO
KOHTAKTOpA.

Ha3nauenue rpynnoBoro nepexyirodaresns. Y CTpoUCTBO IPyIIIOBOTO

HepCKHIO‘IaTCJ'ISI.HpI/IHHHH ﬂeﬁCTBHH I'PYIIIOBOIO MEPCKIOYATCIIA.
Ha3HaueHue rpynmnoBoro nepekirovaTess. Y CTpOUCTBO IPYNIIOBOro nepekirodaress. [ IpuHunn aeiictBus
TPYNIOBOTO MEPEKITIOYaTEesI.

I/I3yquI/Ie pa6OTBI 6LICTpO,Z[CfICTBymH.[€I‘0 BBIKJTHOYATECIIA 3JICKTPOBO3a MOCTOAHHOTO
TOKa.

HasnaueHue OBICTPOACHCTBYIOIIECTO BBIKIIOYATENS. Y CTPONCTBO OBICTPOACHCTBYIOMICTO
BEIKITFOUaTeN . [ I[pHINT NefcTBHS OBICTPOACHCTBYIONMIETO BEIKIIIOUaTeNs. FicecaemoBanne XapakTepUCTHK
OBICTPOIEHCTBYIOIIETO BBIKIIIOYATEIS

I/IayquI/Ie pa6OTBI KOJUICKTOPHOI'O TATOBOI'O 3JICKTPOABHUIATCIIA.
Haznauenue tarosoro QJICKTPOABUTATCIIA. YCTpoﬁCTBO KOJIJICKTOPHOT'OTATOBOT'O
BHCKTPOZ[BI/IFaTeHH.HpI/IHHI/IH HeﬁCTBHﬂ KOJJICKTOPHOT'OTATOBOT'O 3JICKTPOABUTATCIIA.

N3ydenne paboThl OBICTPOAEHCTBYIOLIETO BBIKIFOUATENS 3JIEKTPOBO3a TOCTOSHHOTO

TOKa.

Haznadenue OBICTPOIEHCTBYIOMIETO BEIKIIOYATENS. Y CTPOHCTBO OBICTPOACHCTBYIOMIETO
BEIKITFOUaTeN . [ IpHINT NeHCcTBHS OBICTPOACHCTBYIOMIETO BEIKITIOUaTeNs. FicecaenoBanne XapakTepUCTHK
OBICTPOEHCTBYIOIIETO BBIKIIIOYATEIS

KOHTpOJ’IJ’Iep MallHUCTA 3JICKTPOIIoe3aa MOCTOAHHOI'O TOKA.
Ha3naueHue KOHTpoJIIepa MAlIMHUCTA. Y CTPOMCTBO KOHTpoJulepa MalunHucTa. [Ipunnun neicreus
KOHTpoJUIepa MaliHicTa. Ha3sHaueHne u GyHKIMH PYyKOSITOK KOHTPOJIIEpa MAIIMHUCTA.

I/I3yquI/Ie CUJIOBOM CXEMBI QJICKTpOMOEC3aa MOCTOAHHOI'O TOKA.

PacnonoxxeHue 351eMeHTOB Ha CHJIOBOM cxeme. Llenb mpoTekaHusi ToOKa MpH MOCIeI0BaTeIbHOM
COEIMHEHWH TATOBBIX ABUTaTeNnel. Llerms mpoTekanus ToKa IpH MapaieIbHOM COSIMHEHUH TATOBBIX
JIBUTaTEIIEH.

KOHTpOJIJ'Iep MalIMHHUCTA MACCAKUPCKOT'0 3JICKTPOBO3a MOCTOAHHOI'O TOKA.
VYcrpolicTBo kKoHTposuiepa MamuHucTa. [IpuHiun aeiicteus KoHTposepa MamuHucTa. Haznauenue u
(bYHKIMH PYKOSITOK KOHTPOJIJIEpa MAalllHUCTA.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

10

KonTpomnep mamumHucTa rpy30BOro 3JIEKTPOBO3a MOCTOSTHHOTO TOKA.

Ha3nauenue koHTpoJUIEpa MAIIMHUCTA. Y CTPOMCTBO KOHTpOJuiepa MalinHucTa. [IpuHiun neicTeus
KOHTpoJUIepa MamyHucTa. HasHaueHne u GyHKINK TIIaBHON PYKOSITKH KOHTPOJIIEpa MalllHUCTA.
Hasnavyenue n QpyHKINM TOPMO3HOI PyKOATKH KOHTpOJIepa MamnHucTa. HasHauenune u GpyHKIuu
PEBEPCUBHO-CENIEKTUBHOMN PYKOSATKU KOHTPOJIJIEpA MAIIMHUCTA.

11

HSyquHe CUJIOBOM CXEMBI QJICKTPOBO3a IOCTOSIHHOI'O TOKa

O003Ha4YeHNE OCHOBHBIX AJIEMEHTOB JIEKTPUUECKOM CXeMBbl. PacmonokeHue 3J1eMEHTOB Ha CHIIOBOM
cxeme. [lenp npoTekaHus TOKa IIPH MOCIEI0BATENBHOM COCIUHEHUH TATOBBIX ABHrareiei. Llens
IIPOTEKaHMA TOKA IPHU TOCIEN0BATENILHOM-TIApAIUIEIbHOM COSIMHEHNH TATOBBIX ABHraresnei. Llens
IPOTEKaHHA TOKA IPU MapaUIeIbHOM COEIUHEHNH TATOBBIX ABHraTEICH.

12

HCCJ’IGI{OB&HI/IG Imponecca ImyCcka rpy3oBOro 3JICKTpOBO3a IIOCTOSIHHOI'O TOKA.

3amyck KOHTpOJIIepa MAIIMHUCTA U CHJIOBOW IETH AJIEKTPOB0o3a. DUKcalus mapaMeTpoB padoThI
armnaparoB CHJIOBOM cXeMbl. 3auch 3HAYEHUI TOKOB U CKOPOCTEH Ha Ka)I0H MO3UIIMU PETYIUPOBAHMUS.
ITocTtpoenue myckoBOil 1MarpaMMel.

13

Ocobennoctu perynupoBanus ckopoctd Ha DIIC oqHO(a3HO-TTOCTOSHHOTO TOKA
Wzmenenne cxkopoctu nerxenus I11C npn n3MeHeHNH HaNpsHKEHUS Ha TATOBBIX JBUTATENsIX. M3MeHeHne
CKOPOCTHU ABHXCHUS OI1C TIpH U3BMEHEHNU MAarHUTHOT'O IIOTOKa TATOBBIX HBPII‘aTeHCfI. Haznauenune
TparchopMaTopa, BEIIPSIMHUTEIS, CTIIAKUBAIOIIETO PEaKTopa.

14

PerynupoBanue HanpsiKeHUs: HA BTOPUYHONH 00MOTKe TpaHchopmaTopa

[MpuHun peryniupoBaHus Ha BTOPHYHON 00MOTKe TpaHchopMaTopa. Betpeunoe BIIIOUeHHE BTOPHYHBIX
obMoTok TpaHcdopmaTopa. CornacHoe BKIIOUEHHE BTOPUUYHBIX 0OMOTOK TpaHchopmaTropa. OCHOBHEIE
pacyeTHbIE COOTHOLICHHS IIPH PETYINPOBAHUH Ha BTOPHYHON 0OMOTKE TpaHc(hopMaTopa.

15

PerynupoBanue HanpspKeHHUS Ha IEPBUYHON 00MOTKE TpaHCchopmarTopa.

[puHITNN perymupoBanus Ha EPBUIHON 00MOTKe TpaHchopMaTopa. OcoOOEHHOCTH PeryIHpOBaHuUs Ha
TIepBUYHON 00MOTKe TpaHchopMmaTopa. KoHCTpyKIms TpaHChopMaTopa IIpH peryInpOBaHNH Ha
TIEpBUYHOM cTOpOHE TpaHchopmaTopa. OCHOBHBIE PACUETHBIE COOTHOIICHUS MTPH PETyIMPOBaHUN Ha
NepBUYHOM 00MOTKe TpaHcdopmaropa.

16

I[I/IOIIHBIG BBIIIPAMUTCIINA.

[Ipunnun neicTBus BeinmpssmuTenei. [lpuHuun aeicTBUS OAHONOMYEPUOTIHOTO BRIIpAMUTENs. [Ipunnumn
JIEHCTBUS ABYXIOIYTIEPHUOTHOTO BBIIPSIMUTEIS C HYJEBBIM BHIBOAOM. [I[pUHITUTT IeHiCTBUS MOCTOBOTO
BBIMPSIMHUTEISI BRITIPSAMUTENS. BpeMeHHbIC AuarpaMMbl paOOThI BRIIPSIMUTEIICH.

17

IlepexoHbIE peaKTOPBI

Haznauenue nepexomgaoro peaktopa. CxeMbl BKITIOYCHHUS IIEPEXOTHOTO pEaKTOpa Ha XOIOBBIX MO3HIIUIX
peryampoBaHus. CXEeMBI BKITIOUCHUS MEPEXOJHOTO PCAKTOPA HA MPOMEIKYTOYHBIX MO3ULIUAX
peryIupoBaHus

18

BenTunpHbIi iepexon
HpI/IHHI/IH ﬂeﬁCTBHH BCHTUWJIBHOT'O IE€pexoaa. Pexum CUMMCTPUYHOTO BBIITPAMIICHUA HAITIPAKCHUA. Pexum
HECUMMECTPHUYHOI'O BBIIIPAMIICHUA HAIIPSAXKCHUA

19

[lenu ynpaBieHus 31EKTPOBO3a OJHO(PA3HO-IIOCTOSHHOTO TOKa

YerpolicTBo KOHTpoJuiepa MalinHucTa. [IpuHun neicTBust KOHTpoiepa MamuHucta. Haznauenue u
(bYHKIMH pyKOSITOK KOHTpOJIepa MamiHncTa. CXeMa CHIIOBBIX IIeTiel aieKTpoBo3a. [IpuHimn
pEeryIupoBaHys HANPSKEHUS HA TATOBBIX JBUTATEISX

20

Mertoab! uccneoBaHus KoJeOaHuil 3eKTPOIIOIBUAKHOIO COCTaBa. MeTo bl
($U3NIECKOTO U MAaTEMaTHYECKOT0 MOJICTUPOBAHUS KoJieOaHuil. PamMbl Tenexku
AJIEKTPOIIOABUKHOIO COCTaBa

3HAKOMCTBO C MCTOdaMH (bI/I3I/I‘JCCKOI‘O 1 MAaTEMATHUCKOT'O MOJACITIUPOBAHUA DJICKTPOBO30B 1

MOTOPBaroHHOTO MOABM)XHOTO COCTaBa, a TAK)Ke 03HAKOMJICHHE C Ha3HAYCHHEM paM TeJiexkek. Pabora co
CTeHIIOM (PU3UIECKOTO MOJICITAPOBAHUS.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

21

UccnenoBanue BUAOB BO3MYILICHUH, AEHCTBYIONIUE Ha 3.11.c. KuHEMaTueduckoe, CUiI0BOe
U TlapameTpuueckoe Bo3myieHus. KoHCTpyKius KOJIECHON Taphl AJIEKTPOTIOIBHYKHOTO

coCTaBa
W3yyeHne BUAOB BO3MYIIEHHUH BBI3BIBAIOIINX BHIHYKJCHHBIE KOJICOAHHS 3.11.C. IPH ABWKEHUH B
PENbCOBOH KOJIee U CIIOCcOOBI 3a/IaHMsl BOZMYIIIEHHH.

22

V3i1blI CBA3U KOJIECHOU MAphl U PaMBbl TEJICKKH.
3HAKOMCTBO C KOHCTpYKIHEH OyKCOBBIX y3710B. OCHOBHBIE MPHUHIUIIB (POPMHUPOBAHUS KOJIECHBIX Tap.
W3ydenns GyKCOBOTO y371a B COOTBETCTBHH C HHABUBHIYaIbHBIM 331aHHEM.

23

V3715l CBSI3U paMBbl TEICKKHN U Ky30Ba BAaroHOB 3JICKTPOIIOC310B

3HAKOMCTBO C Y3JIaMU CBSI3H paMbl TEJIEKKH U Ky30Ba BarOHOB 3JIEKTPOIOE30B. ¥Y3€1 COeAMHEHHUS C
LEHTPATLHON CPEPUIECKON OTOPO. V3Bl OIIMPAHUS C ONIOPOH Ha CKOJIB3YHBIL. Y3l ¢ THEBMATHUECKUM
YIPYTUM 3JIEMEHTOM.

24

V371b1 CBSA3M Ky30Ba U PaMbl TEJIEKKH JIEKTPOBO30B

3HaKOMCTBO C y30aMU CBSA3U Ky30Ba U paMbl TEJIEKKHU IEKTPOBO30B. Y3€l COEANHEHUS C )KECTKOH
IJIOCKOM HWJIMHIAPUUYECKOH OMOPOHl. Y3IIbl COEIUHEHUS ¢ MAasITHUKOBOW OMOPOM. Y3J1bl COEJUHEHMSI CO
IIKBOPHEM, JIFOJIEYHBIM YCTPOHCTBOM M CKOJIb3YHAMH, C ITONEPEYHBIM BO3BPAILAIOIINM yCTPOHCTBOM.

25

FI/II[paBJ'II/I‘lCCKI/Ie u (pr/IKHI/IOHHBIe racuTeIN KoueOaHui INOABMKHOI'O COCTaBa
YcTpoicTBO (DPUKIIMOHBIX ¥ THAPABIMYECKUX TacuTeNnel kosebanni. MzyueHne ux XxapakTepuCTHK Ha
OCHOBE IIPOrpaMMBl, pa3paboTaHHO! B mporpamMmHou nakere LabView.

[IpakTrueckue 3aHATHS

n/m

TemaTrka MpakTUIECKUX 3aHATHI/KPATKOE COJIepKaHUE

KJ'IaCCI/I(bI/IKaI_[I/IH IIOABHMIKHOI'O COCTaBa.

PaccmaTpuBaemble BOIIPOCHI:

- KJIacCU(UKaIH TSATOBOTO TOABHKHOTO COCTaBa XKEJIE3HBIX JOPOT, TPUMEHsIeMas Ha )KEJIe3HBIX J0porax
Poccuiickoii ®eneparyu

CuctemMa TAroBOTO 3JIEKTPOCHA0KEHUS STIEKTPOCHA0KEHUS JKEJIE3HBIX JOPOT.
PaccmatprBaeMbie BOTIPOCHI:

- CHCTEMa TSTOBOT'0 3JICKTPOCHAOKEHHS TOCTOSHHOTO TOKa 3 KB. CrcTema TSAroBOro 3JeKTPOCHAOKEHHS
nepeMeHHoro Toka 25 kB 50 I'm.

KoHTakTHas ceTh.

PaCCManI/IBaeMBIC BOIPOCHI:

- YCTpOfICTBO KOHTaKTHOM CETH JKEJIC3HBIX JA0pOr MOCTOSAHHOI'O TOKA;
- yCTpOﬁCTBO KOHTAKTHOI CETH JKEJIE3HBIX JA0por NIEPEMEHHOI'O TOKA.

YpaBHEHHE IBHKEHHS TI0€3/1a U CUJIBI, IEUCTBYIOIINE HA MOE3]I.
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- peXUMBI ABM>KCHUSA MToe31a4

- ypaBHeHI/IC JBUXKCHUS HpI/I pa3Hbe pe>1<1/IMax JBUWXKCHUA I10€3/1a.

SHGKTpOHOHBH)KHOﬁ COCTaB KCJIC3HBIX JOPOT ITOCTOSAHHOT'O TOKA.
PaccmarpuBaeMsble BOIpOCHL:

- DIIEKTPONOIBMXKHOM COCTaB JKEJIE3HBIX AOPOT IOCTOSHHOIO TOKA C KOJIEKTOPHBIMU TATOBBIMU
JIBUTaTEJIIMU U PEICHHO-KOHTAKTOPHOM CUCTEMOU yIIPaBICHUS.

KomnnexkTopHbIi 35IeKTpUYecKas MallvHa.

PaccmarpuBaeMbie BOTIPOCHL:

- KOHCTPYKIHS ¥ IPHHLIUT IEHCTBUS NIEKTPUIECKOI MAIIMHBI Ha MPAMEPE KOJJIEKTOPHOTO TATOBOTO
ANEKTPOABUTATENS IIOCTOSHHOTO TOKA.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
7 |beckosnekTopHas 3JeKTpUUecKas MalluHa
PaccmarpuBaembie BONPOCHL:
- YCTpOfICTBO W IPUHIUIT Z[CI\/'ICTBI/IH 6CCKOHHGKTOpHOﬁ SHCKTqueCKOﬁ MalrHblI HEPEMCHHOI'O TOKA.
8 [DnexTpoMexaHUYECKHE U 3JIEKTPOTATOBbIE XapaKTEPUCTHKH JIBUTATEINS TOCTOSIHHOTO
TOKa
paCCManI/IBaeMI)Ie BOIIPOCHKHI:
- YPaBHEHHUSI IJEKTPOTATOBBIX XapAKTEPUCTHUK;
- IPUHHULIIBI PETYIUPOBAHUA CKOPOCTH ABMXXEHUS ITOABHIKHOTO COCTABa C KOJUIEKTOPHBIMHU TATOBBIMU
JABUI'aTCIIAMHA
9 |Cmoco0Os1 perymupoBanus ckopocTd Ha DI1C mocTossHHOTO TOKa
PaCCManI/IBaeMI)IC BOIPOCHI:
- UIBMCHCHUC CKOPOCTU ABUIKCHUSA OIIC IpU USMCHCHUU HANIPAKCHUA HA TATOBBIX ABUTATCIIAX. H3menenne
CKOPOCTH ABUIKCHUA DIIC Ipyu USMCHCHUU MAarHUTHOT'O ITOTOKA TATOBBIX Z[BHFaTeJ'Ieﬁ;
- u3MeHeHue ckopocty aBrkeHus II1C npu n3MeHeHUH CONTPOTUBIIEHUSI TyCKOBOTO peocTara.
10 |YpaBHEHUE IBUKEHUS O3/
PaccmatpuBaeMbie BOTIPOCHL:
- CHJIBL, AEUCTBYIOLIME HA [TOe3. PesKuMbl IBUKEHMS T0€31a
11 |[Ipoduns nyTH
PaCCManI/IBaeMI)IC BOIPOCHI:
- CIIPAMIICHUC HpO(l)I/IJ'Iﬂ nmyTHn
12 |CompoTHBiieHHE JBUKEHUIO TTOE37a
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:
- Pacuer ocHOBHOTO 1 JOTIOJTHUTEIBHOTO COITPOTUBIICHUS ABUXCHUIO ITOE€3/1a.
13 |Bec moe3na
OnpeﬂeneHHe BC€Ca 1moe3aa
14 |YnenpHbIE YCKOPSIOUINE CUIIBI, AEHCTBYIONINE HA O3]
PaCCManI/IBaeMLIe BOINPOCHI:
- pacueT U MOCTPOCHUC YACIbHBIX CHUII.
15 |Kpussle qBMXKEHMS 110€3/1a.
PaccmarpuBaeMbie BOTIPOCHI:
- IOCTPOEHUE KPUBOM CKOPOCTH OT ITyTH
16 |Cnoco6s1 perynupoBanus ckopoctu Ha DI1IC oHOpa3HO-TIOCTOSHHOTO TOKA.
H3menenne CKOPOCTH ABUIKCHUSA OIIC IpU U3MCHCHHWH HAIIPSKCHHUSA Ha TATOBBIX NIBUTATCIIAX. H3menenne
CKOPOCTH ABUIKCHUA DIIC Ipyu USMCHCHUU MAarHuTHOI'O MMOTOKA TATOBBIX Z[BHFaTeﬂeﬁ.
17 |PerynupoBaHue HanpspkeHUs TpaHchopmaTopa.
[MpuHIMD perynupoBaHus Ha BTOPHYHOI 00MOTKe TpaHcopMmaropa. BerpedHoe BKIIFOUEHHE BTOPUYHBIX
ob6MoToK TpaHchopmaTopa. CornacHoe BKIHOUSHHE BTOPHYHBIX 00OMOTOK TpaHchopmaropa. [Ipunimmn
peryIupoBaHus Ha IEPBUYHON 00MOTKe TpaHchopMmaTopa. OcOOEHHOCTH PETYINPOBAHUS HA TIEPBUIHOM
00MOTKe TpaHChOopMaTopa.
18 |YmpaBnsiemble BBITPSIMUTENN
HpI/IHIII/IH HeﬁCTBHﬂ YHpaBJis€MbIX BLIHpHMHTCHeﬁ. HpI/IHHI/IH HCfICTBI/ISI OAHOIOIYIICPHUOJHOTO
BhIIpsIMUTENS. [[pUHIUD NEeHCTBUS ABYXIIOIYIIEPUOAHOIO BBIIPSIMUTEINS € HYJIEBBIM BbIBOAOM. IIpuHnun
JIEMCTBHS MOCTOBOT'O BHINPSIMUTEJIS BBIIIPSIMUTEINS. BpeMeHHbIe AuarpaMmbl paboThl BHIIPSIMUTEIIEH.
19 |CurnoBas cxeMa 3JIEKTPOBO3a MEPEMEHHOT0 TOKA CO CTYIICHYATHIM PETyJINPOBAaHHEM

Hanpspkenus cepun BJISOC.
[MpuaIun perynupoBanus HanpspkeHUs. O003HAYEHHE OCHOBHBIX JIEMEHTOB JIEKTPUIECKOI CXEMEI.
Pacnonoxenne 37eMEeHTOB Ha CHIIOBOM cxeMme. Llens mpoTekaHus ToKa Ha MO3UIHAX PETyINPOBAHIS.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

20

CuroBast cxema 3JeKTpoB03a MEPEMEHHOTO TOKA € IUIABHBIM PETYJIUPOBaHUEM

HanpspbkeHusa cepun 20C5K.
HpI/IHHI/IH peryImMpoBaHus HAlIPSAKCHUS. O003HaUYeHNE OCHOBHEIX 2JIEMEHTOB SHGKTpI/I‘IeCKOﬁ CXCMBEI.
PacronoxxeHne 3J1eMEHTOB Ha CUJIOBOM CXEME. HGHL IMMPOTCKaHUA TOKAa Ha NO3ULUAX PETYJIMPOBAHUA.

21

TpeHaxep MalIMHKUCTA AIEKTPOBO3a nepeMeHHoro Toka 11 M.
[Tpunnuns! ynpasiaeHus 31€KTpoBo3oM. Ha3HaueHue 311eMEeHTOB Ha IyJIbTE YIIPABJICHUS.

22

ITocTanoBKa Lenel 1 3a/1a4 Kypca MPAaKTUYECKUX 3aHATHH.

W3ydenne KOHCTPYKIINU MEXaHWUIECKOH YaCTH 3.11.C. U (OPMHUPOBAaHNE HABBIKOB IO IPOEKTHPOBAHUIO
PECCOPHOTO TIOIBEIINBAHUS; pa30UBKa IPyIITEl HA Opuraasl (TI0 4-5 4eToBeK). BhIAaYa 3aJaHHN Ha
Opurany: Harpy3ka Ha OCb, THII 3.1I.C.)

23

KoHcTpykiust 6yKCOBO# CTYIEHH PECCOPHOIO MOABEIINBAHUSA 3.11.C.
,Z[OKJ'IELH 6p1/1ra)1},1 Ha TEMY: ((KOHCprKHI/IH 6yKCOBOI7I CTYIICHU PECCOPHOIO MOABCIINBAHUA 3.11.C.»
3aJJaHHOTO THIA 3.11.C. (JOKJIaJ COIIPOBOKAAETCS MPE3eHTAIMeN CO CXeMaMHt U YepTeKaMU KOHCTPYKIHH).

24

KoHcTpykips Ky30BHOM CTYIIEHH PECCOPHOTO MTOABEIIMBAHUSA 3.11.C.
JHoxmax 6puranst Ha Temy: « KOHCTpyKIHs Ky30BHOM CTYIIEHH PECCOPHOTO MOABEIINBAHUS J.11.C.)»
3aJaHHOTO THMA 3.11.C. (JOKJIAa COMIPOBOXKAAETCS MPE3CHTAINEN CO CXEMaMHt U YepTeKaMU KOHCTPYKITHH).

25

KOHCTPYKHI/IH IIpOOdOJIBbHBIX CBsA3CH Ky30Ba C TCIC)KKaMHU.
Jokmnan Opurazasl Ha TeMy: «KOHCTpYKIMS IPOAOJIEHBIX CBS3€H Ky30Ba C TEJISKKaMI» 3aJaHHOTO THIIa
3.11.C. (IOKJIa]] COTPOBOXKIAETCS MTPE3EHTAINEeH CO CXEMaMH U YepTEeKaMH KOHCTPYKIIUH).

26

KoHcTpykius TAroBoro npuBoja 3.11.c.

Jloxmnan 6puranel Ha Temy: « KOHCTPYKIIMS TATOBOTO MPUBOAA 3.11.C.» (TATOBBIN ABUTATENb, PEIYKTOP,
My{QTa, BaJIOTIPOBO/IBI) 33AaHHOTO THIIA 3.11.C. (JIOKJIaJ] COTIPOBOXKIAETCS TPE3CHTAINEH CO CXeMaMH |
4epTeKaMi KOHCTPYKIIUH)

27

KOHCprKHI/IH IpOOJOJIBbHBIX CBs3EH KYy30Ba C TCJIC)KKAMHU.
Joxnan 6puranst Ha TeMy: « KOHCTPYKIHS IPOIOIIBHBIX CBA3CH Ky30Ba C TENE)KKAMU» 3aJaHHOTO TUTIA
3.1.C. (TOKJIAJ COMPOBOXKAACTCS MPE3CHTAUEH CO CXeMaMH M YePTEKaMH KOHCTPYKIIHN).

28

Onpe,ueﬂeHHe OCHOBHBIX IMApaMETPOB SKUIIAXKA.
OnpeneneHne Macchl Ky30Ba M OAPECCOPSHHON MacChl TEJICKKH, ONPEAEIeHHE CTaTHYECKUX MPOrHOoB
PECCOPHOTO MO/IBEIINBAHUSL.

29

Onpenenenne ynpyrux XapakTEpUCTUK PECCOPHOTO MOABEIINBAHUSA.
OmnpeneneHne )XKeCTKOCTEH Ky30BHON M OYKCOBOM CTYIIEHEH peCCOPHOTO ITO/IBEIINBAHNS, ONIPEACIICHIE
JKECTKOCTH YNPYTUX 3JIEMEHTOB PECCOPHOIO MOABEIINBAHMS.

30

Onpe,ueﬂeHHe JAUCCUITIATUBHBIX XapPAKTCPUCTUK PCCCOPHOTO IMMOABCIINBAHU.
OnpeneneHre CyMMapHOTO JeMIT(pUPOBaHKs Ky30BHON M OYKCOBOM CTYIICHEH PECCOPHOTO MOIBEIIMBAHUS,
onpenaencHue K03 UIMSHTOB JeMII(QUPOBAHUS JUCCUTIATHBHBIX 3JICMEHTOB PECCOPHOTO TIOBCIIUBAHHS.

31

OHpCIICJIeHI/Ie napaMeTpoOB 3aJaHHOI'0 3JIEMCHTA PCCCOPHOTO MOABCIINBAHUS.
Omnpenenenne napaMeTpoB 3IEMEHTa PECCOPHOTO ITOIBEIIMBAHMUS B 3aBUCHMOCTH OT KOHCTPYKIMN
9KHUIAXa-TIPOTOTHIIA (MHANBHAYaIbHOE 3aaHueE.

32

HOI[FOTOBKa OTUCTA 110 TPAKTUYICCKUM 3aHATHUAM.
CocraBiieHre 0TYETa 10 BHIIOJICHHBIM MPAKTUYCCKUM 3aHATHUAM.

33

3ammra oT4yera mo IPaKTUYCCKUM 3aHATHIM.
3amura.

34

3 cem OOmue cBeICHHUS O CUCTEMAaX CUTHAJIHM3AINH, [ICHTPATH3aUU 1 OJIOKUPOBKY Ha

KEJIE3HOAOPOKHOM TPAHCIIOPTE
Haznauenue u xnaccudukamnus ycrpoiictes CI{B. CBeTodopbl: OCHOBHBIEC CHTHATBHEBIC 3HAYCHUS U
KIaccuuKaIus

35

3 cem OCHOBBI TEXHHYECKON IKCILTyaTaluu CUCTEM UHTCPBAJIBHOI'O PECTYJIMPOBAHUS
JABWKCHUS ITOC310B




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

[MTomyaBromaTHdeckas OokupoBka. OpraHu3anys IBIKEHHS T0€3/10B IIPU aBTOMaTHIECKON OJIOKHMPOBKE.
Oco0eHHOCTH KCIUTyaTallui aBTOMAaTHUECKOH OJIOKMPOBKU. ABTOMATHUYECKAsl JIOKOMOTHBHAs
CUTHAJIM3aLIHsL.

36

3 cem OcHOBBI TexHUYeCKOH 3kciuryaTanuu cpeacts CLIb na neperonax
ABTOMaTHuecKas Nepee3Hasi CHTHAIM3alHs, 3arpauTebHble cBeTo(hopsl. OrpaxkaeHue CIUIETCHUH
XKEJe30J0POKHBIX ITyTeH M Pa3BOAHBIX MOCTOB cBeTO(opaMu NPUKPHITU. CpecTBa aBTOMaTHIECKOTO
KOHTPOJISI TEXHUUECKOT'O COCTOSTHUS TIOABUKHOTO COCTaBa Ha X0y M0e3/a.

37

3 cem OO1ue cUrHaibl Ha JKeJIe3HOI0POKHOM TPaHCIIOPTE.
CI/IFHEU'ILI, OPUMCHACMBIC IJIS 0003HaYCHUS oe310B, JIOKOMOTHBOBHU JAPE3HH. 3ByKOBBIC CHUT'HAJIbI TPEBOTH

38

3 cem OTtmnpaBiieHUE MOE3/1a CO CTAHIUU

Ha3HaquI/Ie 1 YyCTaHOBKa CBeTO(l)OpOB JJI1 OTIIPABJICHUA MMOE31a CO CTAaHIIUH. CI/II"HaJ'H)I MOBTOPHUTECJIbHBIX
cBeTodopoB. CHUrHajbl MapIIPYTHBIX cBeTO(OPOB. CUTHAIBI BBIXOIHBIX cBeTO(opoB. OOLIHii OPSI0K
OTIIPpABJICHUA IMO€34a CO CTAHIUH. OTHpaBHCHI/IC moe3zia CoO CTaHIIUU IIPHU 3alpeUIaronieM MoKasaHuu UJin
HEHUCTIPABHOCTH BBIXOTHOTO CBETO(OpA.

39

3 cem IIpuem moe3na Ha CTAHIUIO

Haznauenue n ycTaHOBKa CBETO(OPOB IS TIpHEMa oe3/1a Ha CTaHIio. CHTHAIIBI TPeABXOTHBIX
cBetodopoB. CHUrHaib! BXOJHEIX cBeTo(hopoB. OOImHii MOpsIOK MprueMa Ioe3/1a Ha CTaHIUIO U BCTPEUH
moe3aa. le/IeM moe3zia Ha CTaHIMIO IIPU 3alIpelIatOIEeM MOKA3aHUN UJIKN HEUCIIPABHOCTH BXOHOT'O
cBetodopa.

40

3 cem OpFaHI/IBaHI/IH ABHUIKCHUS TOC3A0B IIPU HECUCIIPABHOCTAX CUCTCM CHB
Opranuzaiys ABWKCHHS IPU HEUCIIPABHOCTAX CBETO(OPOB aBTOOTIOKUPOBKH, 11O TEIe(HOHHBIM CPEICTBAM
CBsI3H, TIpU TiepepbiBe AeiicTust Bcex cpeactB CLIb u cBszu

41

3 cem ManeBpoBas paboTa Ha CTaHIIUH
YmpapneHre MaTeBpOBOH padoTOH Ha cTaHIMU. PydHbIe 1 3ByKOBBIE CUTHANBI HA MaHeBpax. CHTHAIIBL,
TIpUMEHsIEMbIE U151 0003Ha4YEHHs JIOKOMOTHBOB Ha MaHeBpax. CHTHaJIBI MAHEBPOBBIX CBETO(HOPOB

42

3 cem 3aernneHHe BaroHoB Ha CTaHIINH
Opranusanys 3aKpemieHus COCTaBOB Ha cTaHIMU. HOpMBI 3akpernieHus COCTaBOB HA CTAHIIMOHHBIX IMYTAX.
[TpaBuina yKiajiku TOPMO3HBIX OAIIMaKOB.

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.

/1

Buna camocrosTensHOM paboThI

[ToaroroBka k 1abopaTopHbIM paboTam, oopMIIeHHE PE3yIbTATOB SKCIIEPUMEHTOB

HOZIFOTOBKa K IMPAKTHUYCCKUM 3aHATUAM

Brinonnenue kypcoBoii paOoThI.

Brimonnenue pacueTHo-rpaduueckoi paboThl.

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

| O | W| N| -

[ToaroToBka K T€KylemMy KOHTPOJIIO.

4.4. TlpumepHbIi IEpeUeHb TEM BHIOB PabOT

2. IlpumepHBIN IEpeYEHBb TEM KYPCOBBIX paboT
2 xkypc 1 cemectp




HpOGKTHpOBaHI/IC CHJIOBBIX HCHGﬁ TATOBOI'O ITOABHMIXXHOI'O COCTaBa
IIOCTOAHHOT'O TOKaA C KOJUICKTOPHBIMHU TAT'OBBIMU JABUIATCIIAMU

BapI/IaHTLI Sa,Z[aHI/Iﬁ IMPUBCACHLI B ITPHIIOKCHUN

NCXOJHbIE ITAPAMETPDBI

Hasznauenue OI1C

Tum TaroBoro ABUraTenas

KomnaectBo TO/ na

Juametp Gangaxei KojiecHOU napel, MM DO

Bec, nmpuxopasmuiics Ha OJIHY K.11., TC PO

[Tepenarounoe oTHolIeHUE ?

KoaddurmenT sxcrmyaraninoHHol neperpys3ku km
Koadduiment HepaBHOMEpHOCTH Imycka no Toky kHI
ComnpoTtuBiieHHe 0OMOTOK TATOBOTO JiBUTaTest, Om 711
ComnpoTuBiieHre 0OMOTOK BO30YKJIE€HHS TATOBOTO ABUTratessi, OM ?ros
MuHuManbHbIN KO3 GUIIMEHT PETyIMPOBaHUS BO30YKIEHUS 7min
KoHcTpykumoHHast CKOpocTh, KM/4 7KOH

YckopeHue J10KOMOTUBa, M/c2 a

Howmep no3uiuu peryaupoBaHus

HHILI/IBI/I,Z[yaHLHOC 3aJaHuc. HGHI/I YIIPaBJICHUA

BapuanTsl 3a1anuii

1)



I'py3osoin anexrposo3 TJI2K 8 1200 23 3,7 1,25 0,06 0,08 0,04 0,38 110 0,3
15 ToxonpruemMHuKamMu

2)

I'py3oBoii anexTporo3 TJI2K 8 1220 24 3,8 1,35 0,07 0,09 0,05 0,4 115 0,33
20 BpICTpOAEHCTBYOIIUM BBIKIIFOYATEIEM

3)

I'py3oBoii asextpoBo3 TJI2K 8 1270 25 3,9 1,45 0,08 0,1 0,06 0,42 120 0,36
25 MoTOp-BEHTHIISITOPOM

4)

I'py3oBoii anexkrposo3 TJI2K 8 1290 26 4 1,55 0,09 0,11 0,05 0,44 105 0,39
30 Motop-koMmpeccopom

5)

[Taccaxxupckuii anexktpoBo3 AL4846eT 6 1200 19 1,6 1,3 0,07 0,1 0,05 0,38
160 0,45 13 ToxonpreMHUKaMu

6)

[Taccaxupckuii anexkrpoBo3 AL4846eT 6 1220 21 1,7 1,5 0,08 0,11 0,06 0,4
170 0,5 18 bricTpoaeiicTBYIOMINM BBIKTIOYATEIEM

7)

[Taccaxupckuii snektpoBo3 AL4846¢eT 6 127023 1,8 1,7 0,09 0,12 0,07 0,42
180 0,55 23 MoTOp-BEHTUIATOPOM

8)

Qnexrponoe3n JAK106b 4 1000 15 3 1,5 0,1 0,4 0,2 04 110 0,6 7
TokonprueMHUKaMu

9)

Onexrponoesn K106b 4 1030 17 3,2 1,7 0,11 0,42 0,22 0,45 120 0,65 10
BBICTPOAEHCTBYIOIMM BBIKJIFOUATEIEM



10)

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

2 Kypc 2 ceMecTp

HpOCKTHpOBaHI/IC CHJIOBBIX ueneﬁ TATOBOI'O IIOABMIXXHOI'O COCTaBa
MMEPCMCHHOI'O TOKa C KOJUICKTOPHBIMHU TAT'OBBIMHU IBUI'aTCIISIMHU

Hcxonublie naHHbBIE

Tun »s.mc. OceBas ¢dopmyna HomuHanbHasi MOIIHOCTH T.3.1., KBT
HomunanbHoe HanpsbkeHnue T.3.4., B Homunaneaas ckopocts 3.11.c., kM/4 K.an.a.
T.3.1. B HOMUHaIbHOM pexume K.rjg. TtsaroBod mnepemaun Koaddumment
HOpMaJIbHOTO BO30ykneHus Koadduiment »sKcruryaTalimoHHOW TMeperpy3Ku
Koadumment mynscanuit Matepuan 0OMOTKH CTIIaKUBAIOIIETO PEaKTopa

BapuanTsr:

1 anekTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menpb
2 sanextponoesn 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 antomuHuii
3 anexTpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 menan

4 snexrponoe3n 20 — 20 150 325 60 0,92 0,90 0,95 1,2 0,21 menp

5 anektponioesn 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 amromMuHuH
6 anekTpoBo3 2 (20 — 20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 amromuHuMiA
7 anexktpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 mens

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

Kypcogas pabota 4 cemectp (2 Kypc 2 cemecTp)

B mnpormecce BhImonHEHHsS KypcOBOW pabOThI OOydaromuiicss JOHKEH
pa3paboTaTh CHJIOBYIO CXEMY O3.I.C., BBIIOJHUTb pacyeT €€ MapaMeTpoB U
XAPAaKTEPUCTUK TATOBOIO JBUraTeis i1 HOMUHAIBHOTO DPEXHMMA, a TaKXKe



AJIIEMEHTBl pacyeTa TArOBOIO TpaHC(POpPMATOpA M CIIIAXKUBAIOIIETO peakropa B
COOTBETCTBHMH C BAPUAHTOM 3aJIaHUSA:

1. Tur 3.11.c. - anektpoBo3, OceBas popmyna -2 (20 — 20 — 20), HomuHansHas
MOIIHOCTh T.3.4., KB - 600, HomumHampHOE Hampsokenume T1.3.1., B - 1000,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 70, K.i.a. T.3.1. B HOMUHaJIbHOM PEXHUME -
0,92, K.ii.1. Tarosoit nepenauu - 0,95

2. Tun s..c. - snekrponoes3n, OceBas popmyna - 20 — 20, HomuHanbHast
MOIIHOCTh T.3.1., KB - 200, HommuampHOe HampspkeHuwe T1.3.0., B - 825,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 80, K.i.a. T.3.11. B HOMUHaJIbHOM PEXHUME -
0,85, K.i.1. TsaroBoit nepenauu - 0,93

3. Tum a.1m.c. - anmekTpoBo3, OceBas ¢popmyina - 2 (20 — 20), HomuHansHas
MOIIHOCTh T.3.4., KB - 400, HommHampHOE HampsokeHume T.3.4., B - 1500,
HomunanbsHas ckopocTs 3.1.c., kM/4 - 50, K.n.a. T.3.1. B HOMUHAJIbHOM PEXHUME -
0,94, K.ii.1. TsaroBoit nepenauu - 0,90

4. Tun s.1.c. - anmekrponoe3n, OceBas dpopmyna - 20 — 20,, HomunanpHas
MOIIIHOCTh T.3.1., KB - 150, HomumuameHOe HampspkeHwe T1.3.1., B - 325,
Homun4nbHast ckopocTsb 3.11.¢., kM/4 - 60, K. g. T.3.11. B HOMUHaJIbHOM PEXHUME -
0,92, K.ii.1. TaroBoit nepenauu - 0,90

5. Tum a.m.c. - anexrponoesn, Oceas Gpopmyna - 20 — 20,, HomuHabHAS
MOIIHOCTh T.3.1., KB - 100, HomumuampHOe HampspkeHuwe T1.3.1., B - 520,
HomunanbsHast cKopocTb 3.10.C., KM/4 - 65, KA. T.3.11. B HOMUHAJIBbHOM PEXHUME -
0,90, K.ii.1. TaroBoit nepenauu - 0,93

6. Tum s.1m.c. - anmekTpoBo3, OceBass ¢popmyina - 2 (20 — 20), HomunansHas
MOIIHOCTh T.3.1., KB - 800, HomunanpHOoe HampspkeHue T1.3.1., B - 1200,
HomunanbHast ckopocTh 3.1.C., kM/4 - 70, K. 1. T.3.1. B HOMUHAJIBHOM PEXKUME -
0,92, K.ii.x1. TaroBoit nepenauu - 0,98

7. Tun s.11.c. - anekTpoBo3, OceBas popmyna - 20 — 20 — 20, Homunansnas
MOIIHOCTh T.3.4., KB - 750, HomunanbHoe Hampsbkenue T1.3.1., B - 900,
HomunanbHast ckopocTh 3.10.C., kM/4 - 80, K.m.11. T.3.1. B HOMUHAJIBLHOM PEKUME -
0,93, K.i.1. TsaroBoit nepemaun - 0,97



8. Tum ».1m.c. - anekrpoBo3, OceBast Gpopmyia - 2 (20 — 20), HomunansHas
MOIITHOCTh T.3.4., KB - 650, HomunanpHOe HampsbkeHue T1.3.1., B - 950,
HoMunanpHast CKOpOCTh 3.11.C., KM/ - 75, K.ILJ. T.3.1. B HOMUHAJILHOM PEKHUME -
0,94, K.m.x. TaroBoit nepemayu - 0,92

9. Tum a.m.c. - anekrpomnoe3a, OceBas popmyna - 20 — 20, HomuHanpHas
MOIITHOCTh T.3.4., KB - 120, HomunanpHOe Hampsbkenue T1.3.1., B - 800,
HoMunanpHas CKOpoCTh 3.11.C., kM/9 - 90, K.IL.11. T.3.1. B HOMUHAJILHOM PEKHUME -
0,87, K.m.a. TaroBoit nepenayu - 0,92

10. Tun 3.1m.c. - anmekTpoBo3, OceBas hopmyna - 20 — 20 — 20, HomunanbHas
MOIITHOCTh T.3.1., KB - 700, HommHanpHOe HampspkeHue T1.3.1., B - 1200,
HoMunanpHast CKOpOCTh 3.11.C., KM/4 - 55, K.IL. 1. T.3.1. B HOMUHAJILHOM PEKHUME -
0,91, K.m.x. TaroBoit nepemaun - 0,96

1. [TpumepHBIii TIepeYeHb TEM pacyeTHO-TPAPUIECKUX padoT
Ornpenenenre MOUTHOCTH TSATOBOTO 3JEKTPONPUBOJIA TOJABUKHOIO COCTaBa

Pacuér HAIIPpSDKCHUA ~ Ha TOKOHpI/IéMHI/IKe IMOJABMKHOI'O COCTaBa IIpU

JBIKCHUH 10 MEXKITOACTAaHIIMOHHON 30HE
Ne i/t Turm TOJ1 no Po,

¢ Tun nytn Vmax,

km/9 ? ? m4o m8o ?To ?T0 JMMHBI

Y4aCTKOB Y KJIOHBI

1 Hb-406 6 23 3Bennenoit 1000,90,1 621201111

2 Hb-406 8 23 3BenbeBoii 95 0,9 0,1 62 1220,9512 1

3 Hb-406 6 24 3Benbenoii 90 0,85 0,15 62 124 0,9 0,95 3 2
4 Hb-406 8 24 becctsikopoii 100 0,85 0,15 64 120 0,85 0,954 2
5 Hb-406 6 25 beccrrikoBoii 95 0,8 0,2 64 122 0,9 0,855 3
6 Hb-406 8 25 beccreikosoii 90 0,8 0,2 64 124 0,95 0,85 6 3
7 Hb-406 6 23 3Bennenout 100 0,75 0,25 66 1201 0,95 7 4

8 Hb-406 8 23 3BenbeBoit 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 beccreikoBou 100 0,9 0,1 68 1200,8512 5

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

12 TJI2K 8 25 3BenbeBoii 90 0,85 0,15 62 124 0,950,954 1

13 TJI2K 6 23 3Benbenoii 100 0,8 0,2 62 1201 0,855 2

14 TJI2K 8 23 beccrsikoBoii 95 0,8 0,2 64 122 0,95 0,85 6 2
15 TJI2K 6 24 beccreikoBoit 90 0,75 0,25 64 124 0,9 0,95 7 3
16 TJI2K 8 24 BeccrsikoBoii 100 0,75 0,25 64 120 0,85 0,95 8 3
17 TJI2K 6 25 3BenbeBoii 95 0,9 0,1 66 1220,919 4

18 TJI2K 8 25 3Bennenoit 90 0,9 0,1 66 12409511 4

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

HpO@KTHpOBaHHC CHJIOBBIX HGHGVI TATOBOI'O ITOABMIXXHOI'O COCTaBa
MIEPEMCHHOI'O TOKa C KOJUICKTOPHBIMHU TAT'OBBIMHU IBUI'aTCIISIMHU

HUcxonupie naHHBIE

Tun »s.mc. OceBas ¢dopmyna HomuHanpHasi MOIIHOCTH T.3.1., KBT
HomunanbHoe HanpsiokeHue T.3.4., B Homunanenas ckopocts 3.11.c., km/4 K..a.
T.3.1. B HOMUHaIbHOM pexume K.arja. taroBor mnepemaun Koaddumment
HOpMaJIbHOTO BO30ykneHus KoadduimeHnt sKcruryaTalimoHHOW Teperpy3Ku
Koadumment mynscanuit Matepuan 0OMOTKH CTIIaKUBAIOIIETO PEaKTOpa

Bapuantsr:

1 sanexTpoBo3 2 (20 — 20 — 20) 600 1000 70 0,92 0,95 0,95 1,2 0,20 menp
2 snextponoesn 20 — 20 200 825 80 0,85 0,93 0,97 1,4 0,25 anmtoMuHuit

3 anektpoBo3 2 (20 — 20) 400 1500 50 0,94 0,90 0,95 1,1 0,21 menn

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

5 anekTponoesa 20 — 20 100 520 65 0,90 0,93 0,96 1,3 0,25 anroMuHui

6 snexTpoBo3 2 (20 —20) 800 1200 70 0,92 0,98 0,95 1,1 0,21 anromuHuM
7 anexTpoBo3 20 — 20 — 20 750 900 80 0,93 0,97 0,97 1,3 0,24 menp

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



9 sanexTtpomoesn 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

5. IlepeueHp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh IIPHU
OCBOCHHUH JTUCIUIIINHBI (MOITYJIs).

No
i bubnmorpaduueckoe onvucanue Mecro nocrymna
1 Teopus snextpudeckoit Tsru B.E. HTB (39); HTB (yu.3); HTB (§6.); HTb

Posendensa, U.I1. Ucaes, H.H. Cunopos, (43.1); HTB (43.2); HTB (u3.4)
M.U. O3zepos; Ilox pen. NU.I1. Ucaesa
OnnoroMHoe uzganue Tpancnopt , 1995
2 | Kak ycrpoen u pabotaer smnextpoBo3 H.U. HTB (y4.1); HTB (yu.3); HTb (yu.4); HTb
Cunopos, H.H. Cunoposa OHOTOMHOE (yu4.6)

uznanue Tpancnopt , 1988

3 Mexanudeckas 4yacth TAroporo noasmwkuoro | HTb (y4.3); HTB (y4.6); HTB (¢0.)
coctaBa 1.B. buprokos; A.H. CaBocbkuH,;
I'.I1. bypuak; ITox pen. 1.B. buprokosa
OnnoroMHoe u3ganue Tpancnopt , 1992
4 | DIeKTPONOABMKHON COCTAB C HTB (39); HTb (y4.3); HTb (y4.6); HTb
ACUHXPOHHBIMH TATOBBIMHU JBUTATEIISIMU ($6.)

H.A. Poranos, A.C. Kypb6acos, }O.I". brikos,
B.B. JlutroBuenko; I[Tox pen. H.A. Poranosa

OnnoroMHoe uzganue Tpancnopt , 1991

5 [IpoekTupoBaHuEe CUCTEM yIIPaBICHUS HTB (yu.3); HTB (yu4.6); HTb ($6.)
3JIEKTPOIOBH>KHBIM cocTaBoM H.A.
Poranos, JI./l. 3axapuenxo, A.B. Ilnakc u
ap.; Ilon pen. H.A. PoranoBa OgHoTOMHOE
uznanue Tpancnopt , 1986

6 Hoponuna, 1. U. Teopus anexTpuueckoi URL.: https://e.lanbook.com/book/179413
T4TH : yde6HOe nocobue / V. U. Jloponuna. | (nara obpamenus: 14.01.2026). — Pexum
_ Xa6apOBCK : HBI"YHC, 2019 _ 81 c. — O0CTyIa: ajid aBTOpus. MMOJIb30BaTEeIIEH.
Tekct : anexkTpoHHBIN // JIaHb : 2IEKTPOHHO-
OuOIMOTEYHAs CHCTEMA.

7 | KoHCTpyKITHS U pacdéT MEXaHHIECKOTO https://reader.lanbook.com/book/118069#486

000pyA0BaHUS AIEKTPONOABUKHOIO
cocraBa: yueOHrK HoBocubmpckuit
rOCyIapCTBEHHBIM TEXHUYECKHI
YHHMBEPCHUTET JIEKTPUYECKOI0 TpaHcropTa /
H. C. Eppemos, b. I1. I'ymoMainkos.
Mocksa : Ctpoiusaat, 1970. 480 c. 5.
Tuxmenes b. H. ITonBmxHOM cocTaB
ANEKTPU(PULIUPOBAHHBIX KETEZHBIX TOPOT /




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

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

Nudopmanmonnslidi  mopran  Hayunag  snexkTtpoHHas — OuOnmoreka
eLIBRARY.RU (www.elibrary.ru)

http://library.miit.ru/ - saekTpoHHO-OMOMMOTEYHAs cucTeMa HaydHo-
TexHuueckou onodmuoreku MUNUT

7. llepeuyeHb  JNHIICH3UOHHOTO ©  CBOOOJHO  PaCIpPOCTPAHSIEMOTO
IporpaMMHOr0 OO€CTeueHus, B TOM YHUCJIE OTEUYECTBEHHOIO MPOU3BOJACTBA,
HEO0OXOIMMOTrO /111 OCBOCHHUS TUCIUILIIUHBI (MOIYJIs).

J11s BBITIOJTHEHUST Ta0OPATOPHBIX padoT 1Mo pazaeny "MexaHudeckas 4acTh'
HeoOxoauM mporpaMMmeblii makeT LabView

8. Ommcanme MaTepHATbHO-TEXHUYECKOW 0as3pl, HEOOXOAMMOW st
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYIIIO).

Crenp uist Uccae10BaHus OBICTPOAECHCTBYIOLIETO BBIKIIIOUATEIS,

Crena 11t uccaenoBaHus OBICTPOACHCTBYIONIETO KOHTAKTOPA,

Crena 11t MCcCeI0BaHUs JIEKTPOMArHUTHOTO KOHTAKTOPa,

Crenn ns uccnenoBanus AudepeHimaibHOro pene

Crenp 1uist UccaeI0BaHUsl THEBMAaTHUECKOT0 KOHTAKTOpa THIIA TIK,

Crenp 1u1st McceTOBaHUsI THEBMATHYECKOTO KOHTaKTopa Trma svad,

MaxkeTHas cekius 31eKTpoBo3a Bi-10,

Crena a5 HMCCIEIOBAHUSA MEPEXOJHOTO COMPOTHUBIICHUS SJEKTPUUECKUX
KOHTaKTOB,

Crena ans ucciaelnoBaHUS paclpeeNieHuss UHAYKIUN B JTyTOTacUTEIbHON
Kamepe,

Crenp U1t MCCTIEIOBAHUS Pelie YCKOPESHHUS,

CTEH/]] IJIs1 UCCIIEJOBAHMSI SJIEKTPOMArHUTHOTO 1aTYMKa TOKA,

Crenp uist UcciaeloBaHUs aTYMKa TOKa Ha 0a3e 3JieMeHTa XoJuia,

Tpenaxép mammHucTa 31eKTpoBo3a Bi-10,

Tpenaxép mammHucTa 371eKTpoBO3a BI-80

Tpenaxeép MalIMHUCTA dIEKTPOBO3a 1M,



Crena ayig vccneqoBaHusl CIOCOOOB PEryJIMpPOBAaHUs HAINPSKEHUS Ha 3.11.C.
IlepemeHnHoro Toka
CreHJ «IIepeXOIHON PEAKTOP»

CTeH1 «BEHTHIIBHBIN TIEPEX0I»
Creun (bu3nIecKoro MOJICTUPOBAHUS MEXAHNYECKOU YacTu

3JIEKTPOIIOIBUKHOTO COCTaB, C U3MEPUTEIILHOU CUCTEMOU
CreHp g UCTIBITAHUYM THIPABIUYECKUX racuTeseil KoueOanui
CraHuus UCTIBITAHUHN TATOBBIX JIEKTPOJABUTATEIICH
MynbTUMeIUHOE U IPE3EHTAMOHHOE 000PY10BaHKE

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

3ayet B 1, 2, 3 cemecTtpax.
KypcoBas pabota B 3, 4 cemecTpax.
DK3aMeH B 4 ceMecTpe.

10. OueHouHble MaTEpUAIIBI.

OueHOYHbIE MAaTEPUAIIBI, TPUMEHSIEMBIE NIPU MPOBEICHUM ITPOMEKYTOUHOU
aTTecTall, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM

aktom PYT (MUUT).



ABTOpBI:

3aBeyromui kadenpoit, mpodeccop,
1.H. Kadeapsl « TATOBBIN MOABUKHOMN
COCTaB >KEJIE3HBIX JI0POT»

JIOLIEHT, K.H. Kapeapbl « TAroBelii
HOJIBMXKHOM COCTaB 5KEJIE3HBIX JOPOI»

JIOLICHT, JIOLIEHT, K.H. Kadeapbl
«TSaroBuel NOJABMKHOM COCTaB
JKEIJIE3HBIX JOPOI»

JIOIIEHT, K.H. Kadeapsl « TAroBpii
ITOJIBUKHOM COCTaB JKEJIE3HBIX JOPOT»

JIOTICHT, JIOTICHT, K.H. Kadeapbl
«TATOoBBIN MOABHKHOM COCTaB
YKEJIE3HBIX J0POIr»

JIOLICHT, JIOLIEHT, K.H. Kadeapbl
«TSaroBuI MOABMKHOM COCTaB
YKEJIE3HBIX J0POIr»

JIOTICHT, JIOTICHT, K.H. Kadeapbl
«TSroBBIA TOABUKHOM COCTAB
YKEJIE3HBIX JOPOIr»

CoryiacoBaHo:

Jlupexrop
3aBenyromuii kadeapoit Dull
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KOMHUCCUHU

O.E. IlynoBukoB
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A.1l. BacunbeB

N.B. Kop3una

A.A. UyunHn

B.B. JIutoBueHKO

K.A. HepeBsatkun

J1.C. MaHnoiino
O.E. ITlynoBukos

H.A. AugpusHona



