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ITPOI'PAMMA BCTYIIUTEJBHOT'O HCIbITAHUS
B ACIIMPAHTYPY HA 2025-2026 YYEBHBIH 'O

AT MOCTYIIAIOIINX Ha TIPOrpaMMBl IOATOTOBKH Hay4HBIX
1 Hay4IHO-IICJarori4eCKux KaJpoB B aclIpaHType

2. Texnu4yeckue HAyKH

2.9. TpancnopTHbIe CHCTEMbI
2.9.3. IoaBMKHOI COCTAB 7KeJI€3HBIX A0POT, TS MOE30B H 3JeKTPHPHKALHS

Hpxytck-2024



ITPOT'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUS

COCTAaBjICHA B COOTBETCTBUE ¢ TpeboBaHuAMH DenepanbHoro 3akoHa Poccuiickoit Menepa-
mud ot 29.12.2012 1. Ne 273-®3 «06 obpazosanuu B Poccuiickoii @enepanumy, [pukasom
MunucteperBa Hayki M BbICHIEro obpasoBanus Poccuitckoit ®eneparmu ot 20.10.2021r.
Ne951 «OO6 yTBepiaeHHN (enepanbHEIX TOCY JapCTBEHHBIX TpeOOoBaHuii K CTPYKType Ipo-
TpaMM IOATOTOBKM HAy4YHBIX M HAYYHO-NEJArOrHYeCKHX KaJpoB B aCIUpaHType (aIBIOHK-
Type), yCIOBUAM HX PEaM3allii, CPOKAM OCBOEHHS ITHX IIPOrPAMM C YUETOM DPA3IUYHBIX
dbopm 00yueHus, 06pa3oBaTeNbHBIX TEXHOIOI U 1 0OCOBEHHOCTEH OTIEIBHEIX KaTeropuii ac-
MIPAHTOB (aXBIOHKTOB)», [TonoxenneM «O MOArOTOBKe HAYYHBIX W Hay4HO-TIeJaroruye-
CKUX Ka[pOB B aCMUPaHType (aAbIOHKTYPE)», YTBEPIKAEHHOTO I0cTaHoBIeHHeM [paBiTes-
ctBa Poceniickoit @eneparuu ot 30.11.2021 r. Ne 2122, ITpukasom MuHucTEpCTBa HAYKH U
BBICLIEro oOpasoBaHus Poccuiickoit ®enepanun ot 24.02.2021r. Ne 118 «O6 YTBEP K ACHUH
HOMCHKJIATYPBI HAYYHBIX CICIIHAIIBHOCTEH, I10 KOTOPHIM MPHCYKIAKOTCS yIEHbIE CTENEHM, U
BHECCHHMH M3MEHEHN B [Toioxenue o coBeTe 10 3alliTe JuccepTammii Ha COUCKAHHE YIeHOI
CTENCHH KaH[U/IaTa HayK, Ha COMCKAHNUE YYCHOM CTENEHH TOKTOpa HayK, YTBEPIKAEHHOE TPH-
Ka30M MHUHHCTepCTBa 00pazoBanus M Hayku Poccuiickoit deneparmu ot 10 HOs0ps 2017 1.
Ne 1093» u ITpukaza MuHKCTEpCTBa HAyKy U BHICIIETO 06pa3oBanms Poccuiickoit ®enepa-
uun 0T 06.08.2021 r. Ne 721 «O6 yTBepiAeH!H MOpsiAKa IpHeMa Ha 00y UeHue 110 oOpasoBa-
TENBHBIM TIPOrpaMMaM BBEICLIEr0 00pa3oBaHUS — IPOrpaMMaM IMOATOTOBKH HAYYHEIX U
Hay4HO-TICAArOruyeCKMX KaJpoB B acCIIUPAHType».

IIporpammy cocTaBu: 77
ZI-p TeXH. HayK, npodeccop // O. B. MenbHHYEHKO

IIporpamma paccMoTpeHa U omoOpeHa Ha 3acenanuu Kadeapsl « DIEKTPOIOABHKHOIM CO-
CTaBy.

ITporokon ot «16» nexabps 2024 r. Ne 04

3aB. kadenpoi

«DNEKTPONIOABHIKHOM COCTaB) Y ///

O. B. MenpHYEHKO



Beenenue

Ha ocHOBe BCTYyNUTENBHOrO WCHBITAHWS IO CHEHNUATBHON JIUCIMILIMHE
ONpPENeIsIeTCsI, HACKOJIBKO CBOOOJHO M INIyOOKO MMOCTYIAIOIIME BIAACIOT
TEOPETHYECKUMH U MNPAKTHYECKAMH 3HAHUSIMH, COOTBETCTBYIOLIMMH MpOrpaMMe
TIOArOTOBKY HayYHBIX M HAYyYHO-IIEarOTHYECKHX KaJpoB B acmipanTtype. [Iporpamma
COCTaBI€HA B  COOTBETCTBHM  C  (elepalbHBIMH  TOCYAApCTBEHHBIMH
00pa3oBaTe/lbHBIMKM  CTaHJAPTAMM  BBICHIEr0 00pa3oBaHHMs MO  HpOrpaMMam
CrielHaIuTeTa ¥ (MIM) IporpaMMaM MarucTparyphl.

Hacrosimas nmporpamMma ocHOBaHa Ha IOJIOXKEHUSX CIEAYIOIUX AUCIHILIHHE II0-
ABWDKHOH COCTAB JKEJIE3HBIX IOPOT, TATa M0e3/10B U dIeKTpUdUKaIus, WHOPMAIHOH-
HbIe TEXHOJIOTHH B HayKe M 00pa3oBaHMH, COBEPIICHCTBOBAHUE CHCTEM 3KCILIyaTa-
L1MH, CEPBHCHOIO 00CIY)KHUBAHKS X PEMOHTA IIOJIBIXKHOTO COCTABA, IIOBBILIEHHE SHEP-
FeTHYECKOM 3)(PEKTHBHOCTH CHCTEM 3JIEKTPOCHAOKEHHUS HKeJIE3HOMOPOKHOTO TPaHC-

noprta, paboTOCTIOCOOHOCTE AeTaneif, Y310B U COOPOYHBIX €NMHMUI] HETATOBOTO IIO-
JBUXHOI'O COCTaBa.

1. esin u 3a1a4H BCTYNHTENLHOT0 HCNBITAHUS

L]envio BCTYNUTENBHBIX HCIBITAHKH JIsl IOCTYIUIEHUS B ACIIMPAHTYPY 110 Hayd-
HOW crienmanbHOCTH — 2.9.3. [ToABMKHOI COCTaB JKeIe3HBIX Jlopor, TAra mnoesaoB H
3JIEKTPU(DUKANHS ABIAETCSA OLEHKA CHOPMUPOBAHHOCTH y HOCTYTIAIOMIETO OCHOBHBIX
HCCIIEI0BATENIbCKUX U aHATUTHIECKUX KOMIIETEHIUH, TO3BOJISIOLINX €My MTPOBOIUTE
Hay4YHbI€ MCCIICZIOBAHUS U CAMOCTOSTEILHO PelIaTh NPOpecCHOHATBHEIE 3a1aUl pas-
HBIX THUIIOB U YPOBHEH CIIOKHOCTH.

3aoauamu TpOBeIeHUs BCTYIMUTEIBFHOIO HCIBITAHKS 110 HAy4YHOMN CIEHalbHO-
ctu — 2.9.3. ITogBIXXHOMN COCTaB JKelle3HBIX IOPOT, TAra I10e3/10B U BIIEKTPUPHUKAIUS
SIBJISIETCSI:

— IIPOBEPUTH YPOBEHB 3HAHUH, YMEHHI 1 HABBIKOB IIOCTYIIAIOIIETO B 00JIaCTH I10-
JABM>KHOI'O COCTaBa JKEJIE3HBIX JIOPOT, TATH MOE3/I0B U AIeKTPH(DUKAIIHH;

— OIIPEJIENIUTE CKIIOHHOCTE K HayYHO-HCCIIeI0BaTENbCKOM paboTe;

— BBISBUTH MOTHBBI IIOCTYIUIEHUS B aCITUPAHTYPY;

— OIPElEIUTh KPyT Hay4YHBIX UHTEPECOB;

— OIPENIETTUTE YPOBEHb HAYYHO-IIPAKTHYECKOM 3Py AUIUH TIOCTYIIAOIIETO.

2. ®opma npoBeAeHHs H NPOJOKHTEIbHOCTh BCTYNHTEILHOr0
HCNBITAHHA

BerynurenpHbie HCTIBITAHUS 110 CHIEHMATBHOM MUCIMIUIAHE OCYIIECTBISETCS B
(GopMme ycTHOrO 3K3aMeHa (OYHO H/WIH ¢ HCIIOIB30BAHMEM JAMCTAHLIMOHHEIX TEXHOIO-
THiA) C MCIOJNB30BAaHUEM OMIIETOB, COIEPXKALIMX KOHTPOJIBHBIE 3aJaHUS M3 PasHbIX
KIIFOYEBBIX 00JIacTeH.

OpuenTHpoBoYHas NPOAOKUTEIFHOCTD SK3aMeHa — 60 MHUH.



3. Bompockbl K BCTYNHTEJILHOMY HCIILITAHHIO
Pa3zoen — Tazoewiii nodeusricnoii cocmag
1. MUcTopus pa3BUTHS TATOBOIO MOABHIKHOTO COCTABA YKEIe3HEIX nopor. Oprasu-
3aLsl SNIEKTPHYECKON TATH HA MOCTOSHHOM U IIEPEMEHHOM TOKE, MePCHeKTHBEL pas-
BUTHS.
2. OyHKIMOHATBHAS CXeMa 3JIEKTPOB03a [IePEMEHHOr0 TOKA B pPeKUMeE TATH.
3. DNeKTPOBO3bI M 3NIEKTPOIIOe3/(a ¢ KOJUIEKTOPHBIMHU TATOBBIMH AIIEKTPOJIBUIaTE-
JISIMH, UX TPUHITATIHAIBHBIE CXEMBI.

4. I IpUHUMNB PETyTMPOBAHKS PEXHUMOB pabOTHI TATOBOIO MPHBO/A 3IIeKTPOBO3a
[IEpEMEHHOT0 TOKA.

5. YCTPOHCTBO M NPMHIMI JIEHCTBUS THPHCTOPOB M TPAH3HUCTOPOB, UX BOJIBT-aM-
nepHble Xapakrepuctuku (BAX).

6. IIpUHIMIIBT peTyTHPOBAHHMS HALPSKEHHS Ha BBIXO/IE IOy IPOBOJHUKOBBIX npe-
o0OpazoBareJieil SIeKTPOBO30B /IS PeKUMa TATH.

7. 1IpHHIMIIBL PETyJIMPOBAHKS HAPSKEHHUS Ha BBIXOJIE 10Ty TPOBOIHHKOBBIX IIpe-
obpasoBareel 2IeKTPOBO3a IS PEKUMA PEKYIEPATUBHOTO TOPMOYKEHHSL.

8. OCcOOeHHOCTH KOHCTPYKIMHM M OCHOBHBIC PasMephl KONECHOH Maphl 3IeKTpo-
BO3a.

9. YiipaBiieHue TATOBBIM M PeKyePaTHBHBIM PEXXHUMaMH dJEKTPOIIOABHIKHOTO CO-
cTaBa. TAroBble ¥ TOPMO3HBIE XapaKTEPHCTHKH 3JIEKTPOBO3a, MPUMEPHI, PACUET.

10. Pacuér mokazaTeneil u XapaKTEPUCTHK 3JIEKTPOIOIBHKHOTO COCTABA OIHO-
(ha3HO-IIOCTOSIHHOI'O TOKA B PEXUME TATH.

11. IlpiHUMII TIOCTPOEHHS ¥ KOMIIOHOBKA CHJIOBBIX HETel 3/1eKTPOHOIBIKHOIO
COCTaBa.

12. TIpuHUKI OpraHU3aliK CETeBO KOMMYTaIMK TOKa peoGpa3zoBareneii coBpe-
MEHHBIX O0T€4ECTBEHHBIX JIEKTPOBO30B NIEPEMEHHOTO TOKa Ha 1-0if u 4-0ii 30H pery-
JTUPOBAHMS.

13. TpeboBanus ¥ MCXOAHBIE JaHHbIE I PAcuyéra CKOPOCTHBIX XapaKTEPHCTHK
IIPY TUIABHOM PETYINPOBAHUM HANPSKEHHUS HA TATOBBIX JIBUTATENNX.

14. TTopsiioK IPOYHOCTHOTO Pacy&Ta paMbl TENEKKH JJEKTPOBO3a B PA3THIHBIX
pexumax Harpyxenus. Onpeznenenue ko3 duireHTa 3amnaca MpOYHOCTH.

15. TIpuHIMIIBEL pEryTHPOBaHHSA CKOPOCTH 3JIEKTPOIIOABUKHOIO COCTABA TIOCTOSH-
HOT'O U IIEPEMEHHOr0 TOKa.

16. [lnaBHOE perynupoBaHue HANPSDKEHHMS! HA TATOBBIX 3IEKTPOBHIATENAX JNEK-
TPOBO30B. 30HHO-()a30B0O€ PETyIMPOBAHKE HANPSIKEHHsI. AJIFOPUTM yIIPaBIEHHs BbI-
NPSAMHUTETEHO-HHBEPTOPHBIMHU IIPe0Opa30BaTEISIMK B PEXKKUME TATH.

17. @yHKIMOHANEHEIE CXEMBI CUIIOBBIX IIeTIeil OTeUeCTBEHHBIX 3JIEKTPOBO30B II0-
CTOSSHHOTO M IIEPEMEHHOI0 TOKa CO CTyNEHYaThlM M IUIaBHBIM DPEryJIHPOBAHHEM
HaIPSKEHUS, UX JTOCTOMHCTBA U HEJOCTATKH.

18. Konctpykiys 1 IpyHIMI paboThl 3JIEKTPOABUTATENS IIOCTOSIHHO-ITY IbCHPYIO-
II[ETO TOKA 3JI€KTPOBO3a IEPEMEHHOT'0 TOKA.

19. IloTenmansHpIe yCIOBUS Ha KOJIEKTOPE TATOBOIO 3JIEKTPOABUIATENs 3IeK-
TPOBO3a. XapaKTepPUCTHUKH: KOIIEKTOPHAs KpHBas, MOTEHIMAIbHAs KPHBasi, CpeaHee
MeXXJIaMeTbHOE HAIIPSKEHHE Ha KOJIJIEKTOPE TSATOBOIO AJIEKTPOABUTATENS.
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20. KoapdpuuueHT MOWHOCTH 3MeKTpoBosa IEPEMEHHOTO TOKa, CIIOCOOBI ero
ONpPE/IC/ICHUS, IPUINHBI €10 CHUXKEHUS B CIIOCOOKI MOBBIIIIEH U,

21. KonuvecTBeHHBIE X KaueCTBEHHbIE TIOKA3ATENH HCMOIb30BAHMS IOKOMOTHBOBR.

22. Oprasmsanys M004YepENHOH KOMMYTALHK TUIeq BBINIPSIMHUTEIbHO-HHBEPTOP-
HOTO Ipeodpa3oBaTelisl 3MEKTPOBO3a B PeXUMe PEKyIepaTHBHOIO TOPMOXKESHHS.

23. CTyneHyaroe peryIMpoBaHHe HA CTOPOHE HU3IIErO HanpspkeHus. Betpeuro-
COIIaCOBAHHOE BKITIOYEHHE OOMOTOK TpaHchopmaropa.

24. IlnaBHOE perynMpoBaHWe HANpPSIKEHHS HA TATOBOM 3NEKTPOABUTATENIE DJIEK-
TPOBO3a. Y CTPOKMCTBA, peau3yOIIne PeKyIepaTHBHOE TOPMOIKEHHUE 3JIEKTPOTIOIBHK-
HOTO coCTaBa ONHO(A3HO-TIOCTOSIHHOTO TOKA. AJINOPHTM YIIpaBIEHHS BBIIIPSMH-
TeIbHO-UHBEPTOPHBIMH NPe00pPa3oBaTeIAMHI B PEXKUME PEKyTIepaIHH.

25. DnexTpuyeckas yCTONYHBOCTD pexXHMa PEKyNIepaTUBHOIO TOPMOYKEHHUS IJIEK-
TPOIOABIXHOTO COCTaBa OHO(MA3HO-IIOCTOAHHOTO TOKa. PacuéT BHEITHUX XapaKTe-
PHCTHK ITpeo0pa3zoBaTess IeKTPOBO3a.

26. BiusiHre KOMMYTaLlMK TOKa HA XapPaKTePHCTHKH BRITIpsIMUTEINS. Bitusaue Toka
Harpy3KH 1 MH/yKTHBHOI'O COIIPOTUBIICHHS TpaHC()OpMaTopa IpH KOMMYTaIliH Ha Be-
THIAHY HANPSDKEHUS BRIIpAMuATeN. CHIKeHre K03 dHUIHeHTa MOLIHOCTH 3MeKTpo-
BO3a [1PU KOMMYTaIliH (YeM BBI3BaHO?).

Pazoen — dnekmpugpuxayusn scenesnvix dopoz

1.Mcropust pasBATHS SMEKTPHYECKUX JKeIe3HBIX 1opoT. COBpeMEHHbIE TeHTeHIHH
B 00/1aCTH 9IIEKTPHDHUKALMK HKeNE3HBIX A0POT. DMeKTPUDUKALNN KeTe3HBIX Zopor B
Poccun. CpaBHenme cucteM ajieKTpuueckoi Tsru B Poccun 1 3a pyo6exom.

2.0cHOBHBIE IPEUMYIIIECTBA SIEKTPUYECKOR TAry. IIpHHIIHIIHALHAS CXeMa THTa-
HHUS SJIEKTPUYECKOH JKemne3HOU foporu. OCHOBHEIE TpeGOBaHus, IPeIbIBISIEMBIE K CH-
CTEME 3JIEKTPOCHAOKEHNUS SIIEKTPUYECKHX JKENe3HBIX JOPOT B HOPMAIBHBIX M BBIHY K-
JEHHBIX PEe)XHUMaxX paboThI.

3.CxeMbl NPUCOETUHEHHS TATOBBIX IIOJCTAHIMH K JIMHHSIM 3IIEKTpOIEepeiaun
(JISII). OnopHBIE ¥ IPOMEKYTOYHBIE TATOBBIE ITOACTAHIMA. O6OCHOBAHKE OIITUMATE-
HBIX PACCTOSHUIM MEXKIy HEMH.

4.Iloustue sueprocucTeMsl. D(PGHEKTHBHOCTS MOBBIICHHS OJMHOYHBIX MOIIHO-
CTEH arperaToB JIEKTPOCTAHIUH i 06pa30BaHus 00beIUHEHHBIX SHEPrOCHCTEM.

5.CHCcTeMBI HEHTPAIM30BaHHOTO U PacIIpeeEHHOIO IUTAHNS KOHTAKTHOMH CEeTH.

6.0nHOCTOpOHHEE U NBYCTOPOHHEE IHTAHHE KOHTAKTHOMN CETH, yCIOBHS, IIPU KO-
TOPBIX IPOSBIIAIOTCA IPEUMYLIIECTBA ABY CTOPOHHEro NUTaHus. CXeMBI pa3/ieIbHOro U
NapaJlyIeIbHOTO MU TaHHs IPOBOJIOB OT/EJIbHBIX IIyTeH, yCIOBHSL, IPH KOTOPHIX IPOSIB-
JIAIOTCS IIPEUMYIIECTBA y3/I0BOM U NapajlIeIbHOW CXEM IIMTaHUs. Y3II0Bas cXxeMa IIH-
TaHUS.

7.CXeMBI COEZIMHEHUH PeTbCOB OT/IEIBHBIX Iy Tell.

8.00ecrieyenne HaIEKHOCTH CXeM NapalIeNbHOTO U Y3II0BOI0 ITHTAHHS IPOBOJIOB
OTIENBHBIX ITyTeH C IIOMOIIBIO aBTOMAaTUYECKHUX [TOCTOB CEKI[MOHHUPOBAHMS H IIOCTOB
NapajijIeIbHOrO COeaMHEHHS.

9.CThIKOBaHKE YIaCTKOB C Pa3NIMYIHBIME HAPSHKEHUSAMH B TATOBOMH CETH H C pa3-
JJUYHBIMH CHUCTEMaMU TOKA.
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10.Bnusnue HepaBHOMEPHOCTH HATPY3KH TIOACTAHIHH K (bunepoB Ha BenHUIMHY
[IOTEPk MOIHOCTH, IIOTEPH HANPSDKEHHS U JIP. IOKA3aTey paGoThL.

11.Texuuko-3K0HOMHYECKOE CpaBHEHHE M 06IACThb IPUMEHEHUs Pa3IUYHBIX TH-
TOB NMOHU3UTE/BHBIX TPAHC(HOPMATOPOB TIPH SITEKTPUGUKAIMH Ha TIEPEMEHHOM TOKE.

12.Pacripenenrenue TokoB 1uiey muranus mo hpazam TpanchopMaTopa U MHUTAOLIEH
CHUCTEMEL. BekTOpHas nuarpaMma TOKOB H HaNpspKeHwMi TpaHcdopMaTopa co cxemoi
coeqlMHeHns s 00MOTOK X/ A. TTocTpoeHue cXeMBl THTAHHS IPYIIIBl TATOBBIX TIOICTAH-
LIMH [IEPEMEHHOr0 TOKa ¢ TpaHchopMaTopamu A / A. BexTopHbIe quarpaMMEel IIoACTaH-
wmi I, I, II1 tumnos.

13.CxeMbl NMTaHUS HETATOBBIX MOTpeOHTENEH OT CHCTEMBI 3JIEKTPOCHA0KEHHUS
NIOCTOSIHHOTO ¥ IIEPEMEHHOTO TOKA. ABTOTPAHCGHOPMATOPHEIE CUCTEMBI TSTH.

14.CHcTeMBI TSIY IOCTOSIHHOTO TOKA IIOBBIIEHHOTO HAIIPSKEHHSL.

15.Mapxy, 061acTh MPUMEHEHHS ¥ CONPOTUBIEHNE IIPOBOAOB KOHTAKTHOM CeTH
TIOCTOSHHOMY TOKY. OMHY€CKO€ COMPOTHBIIEHHE XOIOBBIX PEIBCOB.

16.0coberHoCcTH MpOTeKaHust TATOBOro TOKA MO PelbcaM U B 3emle Ha y4acTKax
ONHO(A3HOro ToKa. BIMAHKEE MPOBOAMMOCTH 3eMITH Ha CONPOTHBIECHHE KOHTAKTHON
CeTH IMOCTOSIHHOI'O U IIEPEMEHHOT0 TOKA.

17.PacuétHoe conpoTHBIeHHe TATOBO ceTH 0HO(GA3HOrO TOKA s OHOIY THBIX
¥ MHOT'OITy THEIX y9aCTKOB. AKTUBHOE COTIPOTHBIICHHE IPOBOJIOB U PENBCOB HA IMHUSIX
onHO(Ma3HOro Toka. [lomHoe conpoTHBIEHHe OT/ETBHEIX KOHTYPOB TATOBOH CETH Ha
JTHHHUSAX ONHO(A3HOTO TOKA.

18.CocraBHOe coNpOTHBIEHHE TSATOBOH CETH JUIA pacuéra IOTeph HaIPSDKSHHS.
OKBHBAJICHTHOE IPUBEEHHOE CONPOTHBIEHHE TATOBOM CETH s OIlpe/ieNIeHUs T10-
TEPb HANPsDKCHHs (MHAYKTHBHAS U aKTHBHASI COCTABISIONIHE).

19.KoHcTpyKTHBHOE BBINONHEHHE LIETEH 0TCOCA TATOBBIX MOACTAHIMIA MOCTOSH-
HOT'0 ¥ IIEpEMEHHOT0 TOK4.

20.Iloxasatenn KayecTBa 3MeKTPOIHeprur. IIpobremMa KauecTBa HANPSKEHUS U
MeTOJpl ero OUeHKH. HopMupoBaHue HanpspkeHus: TArosbix cereii mo [OCT 32144-
2013. BnusiHue KavecTBa HANPSKEHHS HA paGOTy 3JIEKTPUYECKUX JTOKOMOTHBOB M
BIEKTPU(UIMPOBAHHBIX YYACTKOB XKEJIE3HBIX JOPOT.

21.PesxxnM HaNpsUKeHKs HA IIMHAX TTOJCTAHLHMH IEPEMEHHOTO TOKa ¢ TpaHcdopMa-
TopaMu A/ A.

22.Ilpobnema peryIMpOBaHMs HAIPSIKEHHS TATOBBIX CETEH IOCTOSHHOTO U nepe-
MEHHOTO TOKa.

23.IlpomonpHas émkocTHas komrencanus (YIIK) Hasnauenue. BekropHas nua-
rpamma. BosmoxHbie Mecta pacronoxkenns YIIK. YerpoiicTBo monepeunoii éMKocT-
Ho Komnencanuu (KVY). Ha3HaueHue, npunmun geiictsus. Bo3moxkubie cxemsl KV,
OS¢ dext cummeTpupoBaHUs Harpy3ki. [IpUHIMIE! BEIGOpA TapaMeTpoB (UITBTPOCUM-
METPUPYIOIKX ycTpoiicTs (PCY).

24, TunoBoe ofiHO(a3HOE YCTPOHUCTBO MapalieIbHON KOMITCHCALIHH.

25.0co0eHHOCTH TTapaluieIbHON paboThl 10ICTAHIIH IIEPEMEHHOTO TOKA.

26.BiusiHue npoonbHON EMKOCTHOM KOMIIEHCAIMH Ha YCIIOBHS HapaiienbHOM
paboThl NOACTAHIH 0HO(DA3HOTO TOKA.



Pazoen — Hemazoeoiii nodsusicnoii cocmas

1. Knaccudukaims Baronos. OCHOBHEBIE Y3716l BAar'OHOB.

2.0cHoBHbIe TpeOOBaHMS K KOHCTPYKLMH BATOHOB.

3.Bunel rabapuros.

4.OCHOBBI METOIMKY BIIMCHIBAHMS B Tabaput. [opH3oHTANBHEE H BEPTUKAJIbHbIE
rabapuTHbIC PaMKH CTPOUTENBHOTO | IPOEKTHOTO OuYepTaHUs BaroHa.

5. TexHHKO-9KOHOMHYECKHe [apaMeTphl BATOHOB (JIMHEHHBIE pasMepsl, Tpy30-
NOXBEMHOCTD, BMECTUMOCTB, MACCA TAPBL, Y/CIbHEIH 06BEM, CTATHYECKAS U IHHAME-
YecKas Harpyska, Koo QUIMeHTI Tapsl | T. 11.).

6.Harpysku, neficryromue Ha Baro. [lonsTHe 0 pacu&THBIX pexuMax.

7.Ha3snauenwe 1 KOHCTPYKIKS KOJECHBIX Map.

8.YcrpolicTBo oceil konécHbIx map. Texuuueckue TpeOOBaHMs K HUM.

9.¥crpoticTso konéc. IIpoduis MoBEpXHOCTH KaTaHHS.

10.ITonsiTre 0 dopmupopanuy kKonécHoi mapsr. KouTpomns IIPECCOBOT0 COEIHHE-
HUSI.

11.Knaccuduxanus, KOHCTPYKIHS 6YKCOBEIX y3IOB.

12 ITopumnankm 6yKCOBBIX Y3I10B, KIaccu)HKaIs, KOHCTPYKIUSl, YCIIOBHOE 000-
3HaYeHHe.

13.leTanu TOPLEBOrO KPEILIeHHs! OUIMITHAKOR, TPeGOBAHHUS K MaTepuazam Kop-
mycoB Oykc. CMasku.

14.Peccoproe monsenmBanue Baronos. Knaccuduxkarus 1 HasHadeHye.

15.Vnpyrue snementsl. Knaccudukanus u HazHauenue, YKECTKOCTD U THOKOCTS.

16.CunoBple XapaKTepHCTHKH YIIPYTHX 3JIEMEHTOB.

17.0cHoBHbIe MON0XKeHHS pacuéTa mpyxuH. Koo dUIHeHT KOHCTPYKTHBHOTO 3a-
naca nporu6a. MHOropsiiHbIe Py KHHEL

18.Bo3Bpamaroniye ycrpoiicTsa.

19.Hasnauenve, KOHCTPYKIMS ¥ IPUHIAI paboTE (GPUKLMOHHBIX racuTenes Ko-
neGaHuii.

20.Hasnauenue, KOHCTPYKLIMS ¥ IPUHLMIT PaGOTH THIPABIAYECKOTO FACHTES KO-
neGaHuii.

21.CxeMBI peccopHOro MMoIBEIIHBAHHS.

22.Ha3HaueHue U KnaccCu(UKALMS TETIeKeK.

23.TexHuyeckue TpeGoOBaHUs, NPeIbBIseMble K TeeskkaM. [TapaMeTph! TeexKek.

24 Kouctpyxkius tenexku [THAM-X3.

25 Koncrpykuus tenexkn KB3-12.

26 KoHCTpYyKITHS YeTRIPEXOCHOM TENEKKH.

4. IIpumepHnbie TeMbl pedepaToB

1.ITyTH MOBBIIEHUS SKCIUTYaTallMOHHON HaI&KHOCTH U paboTOCIOCOOHOCTH I10-
JBHXXHOI'O COCTaBa.

2.AHaN3 pa3BUTHA CPEACTB AUATHOCTUKH TIOIBHYKHOTO COCTABA.

3.Crioco0bl OIIEHKH COCTOSHHUS MOABHXHOTO COCTaBa M CUCTEM aNeKTpocHabxe-
HMs KEJIe3HBIX IOPOT U METPONOJUTEHOB. CHCTEMBI aBTOMATH3AIMH TIPOLIECCOB TeX-
HUYECKOW JUAarHOCTHKH 3THX 00BEKTOB.



4.AHanu3 myTeil COBEpILIEHCTBOBAHMS TATOBOTO IOIBHIKHOIO COCTABA.

5.0yt ynayumneHMs 3KCIUTyaTalMOHHBIX IOKa3aTelell MOABHXHOIO COCTABA U
YCTPOHCTB AJIEKTPOCHAOKEHHS.

6.Mcronp3oBaHre COBPEMEHHBIX MATEPHATIOB B KOHCTPYKIIHH TATOBBIX SJICKTPH-
YECKUX MALIKH JOKOMOTHBOB.

7.IlepcriekTBBI pa3BUTHS KOIIEKTOPHBIX TATOBBIX SMEKTPOIBHIaTeIeH SIEKTPO-
BO30B.

8.CpaBHMTENBHBIH aHATNH3 TOPMO3HOrO 00OPYIOBAHHS, IIOBBIIAOIIENO 6e30MIac-
HOCTb IBHIKEHHUS [10€310B U MPOILYCKHYIO CTIOCOOHOCTH KeNe3HBIX JOPOT.

9.Ponp IMHAMHYECKUX ¥ IPOYHOCTHBIX KAYECTB MOJBHKHOTO COCTABA U UX KOJH-
YEeCTBEHHAs OLICHKA.

10.MeTozb! HCTIBITaHMS ITOBHIKHOTO COCTABA M My TH MX PA3BUTHSL.

11.061macTu mprMEHEHHUs! TATOBBIX W TOPMO3HBIX pacuéToB. OCOGEHHOCTH TATO-
BBIX PacI€TOB IPUMEHHUTENBHO K TSIKEIOBECHOMY JBHIKEHHIO.

12. TenneHuy pa3sBUTHS CHCTEMBI aBTOMATH3ALMH YIIPABICHHUS JIOKOMOTHBAMH.

13.CpaBuuTesnbHbIl aHANTH3 B3aMMO/IEHCTBHS IIOABIKHOTO COCTAaBA U TIYTH B Tpa-
JAVLHOHHBIX YCIIOBHSX U YCIOBHUIX BEICOKOCKOPOCTHOTO JBUIKEHHUS.

14.1IyTu pelienus BONIPOCOB, CBA3aHHEIX CO CHIKEHHEM H3HOCA 3]IEMEHTOB Iy TH
Y XOJOBBIX YacTel MOABHIKHOTO COCTaBa.

15.Bonpocs! 371eKTpOMarHUTHOM SKONOTHE Ha XKeJIe3HO0POKHOM TPAaHCIIOPTE.

16.Tennenunn CATIP B fene IpoeKTHPOBAHYUS IIOABUKHOIO COCTAaBA M YCTPOHCTB
3JIEKTPOCHAOXKEHUS.

17.Ananus myTe# coBepLIEHCTBOBAHMS TATOBBIX MOACTAHI[HN, TATOBBIX CETEl.

18.TenneHIMI Pa3BUTHS CHCTEM 3NIEKTPOCHAGKEHHUS HKeJe3HBIX JOPOT U METPO-
TIOJIUTCHOB. MeponpuaTHs CHUKEHHS [I0TePh 3IEKTPOIHEPTHH.

19.MeTonbl ¥ CHCTEMBI TEXHMYECKOrO OGCIy)KMBAHUS M TEXHONOTMH PEMOHTA
YCTPOICTB 3JIeKTPOCHAGKEHHS.

20.Hosble HanpapieHHs SHEProcHa0XeHMs! HETSTOBBIX JKENE3HOAOPOIKHBIX II0-
Tpebureneii.

21.0cobeHHOCTH B3aUMOJEHCTBHS TOKOIPHUEMHHMKOB 3JI€KTPONOABIKHOTO CO-
CTaBa M KOHTaKTHBIX IMOABECOK Ha BBICOKOCKOPOCTHBIX YKEJIE3HBIX J0POrax.

22 TlepcrieKTUBHBIE CHCTEMb] KOHTAKTHBIX TIOABECOK ¥ TOKOTIPHEMHHKOB, yCTPOI-
CTBa W MaTepHalbl, CHUKAIOIIME U3HOC KOHTAKTHOTO TPOBOJA M 00ECIIeYMBaroIIye
IIOBBIIIEHUE CKOPOCTEH NBHIKEHHSI.

23.CpaBHUTE/IbHBIN aHATM3 3IEKTPOMATHUTHOM COBMECTUMOCTH 3TEKTPUDHIPO-
BaHHBIX JKEJIE3HBIX TOPOT CO CMEXHBIMH CHCTEMaMM aBTOOJIOKUPOBKH, TeJIEMEXaHHKH
H CBSI3H UL TPATUIIMOHHBIX U BEICOKOCKOPOCTHBIX JKeJIE3HBIX TOPOT.,

24 .MarHuTO/IeBUTAIMOHHbIE TPAHCIIOPTHBIE CHCTEMbI M TeXHONOruu. Ilepcriek-
THBBI pean3allii Ha XeJe3HbIX noporax Poccumn.



S. OuenuBaHHe pe3yJbTATOB BCTYNHTEILHOTO HCNbITAHUS
Kpumepuu u wikana oyenueanun evinonnenus 3adanuii

IK3AMEHAUUOHHO20 Ounema

Homep Kpurepuu onieHHBaHus Bame: o sapa-
3a/laHuA HUSIM
locTynarowuii NpaBUIbHO OTBETHA HA TEOPETHHECKHE BO-
npockl. [Tokasan oTiMuHble 3HaHKMA B pamkax yueGHOro mare-
puana. TTokasan oTinuuHbIe yMEHHS H BJIaCHHS HABBIKAMH TPH- OTtnuuHbIi
MEHEHH TIOMYUSHHBIX 3HAHHH H YMEHHH TIPH peLleHHH 3a1a4 B (ot 27-33.3)
pamkax y4eGHoro marepuana. OTBETH/ Ha BCE HOTOJNHUTENb-
HbIE€ BOIPOCHI
[loctynaromuii ¢ HeGOIBIINMK HETOYHOCTAMHM OTBETH/I HA TEO-
peThyeckue Bompockl. [lokasan Xxopowide 3HaHMS B pamKax
yuebHoro marepuana. C HeGONBIIMMH HETOUHOCTSMH BBIMO/- BasoBuiii
HHUJT NpakTH4eckue 3ananus. [lokazan xopouine ymenus u pia- (or 20-26)
AEHUS HABbIKAMU [IPUMEHEHHS MOJTyYEHHBIX 3HAHUH ¥ YMEeHH
NpH pelLleHnH 3a71a4 B pamkax ydyeGHOro marepuana. OTpeTHn
Ha OONBIIMHCTBO JOTIONHHUTEIBHBIX BOTPOCOB
1-3 [locTynaromui ¢ CyIecTBeHHBIMM HETOYHOCTAMM OTBETHI Ha
TeopeTH4eckue Bompockl. Ilokazan ynoBneTBopuTenbHbIe 3Ha-
HUsl B paMKax y4yeOHoro marepHasa. C CyliecTBeHHBIMH HETOU-
HOCTAMH BBIMIOJTHUII NpaKTHYECKHe 3ananus. [Tokasan ynosne- | MUHUMAIbHBIH
TBOPHMTEJIbHbIE YMEHHS M BJIaZICHHs] HABBIKAMM NPUMEHEHHS T10- (ot 13-19)
JIy4€HHBIX 3HAHHH W YMEHMii NPU pelIeHMH 3a/1ad B paMKax
yueOHoro marepuana. JIonycTH/I MHOTO HETOUHOCTEH TPH OT-
BETE Ha JIOMOJIHUTE/IbHbIE BOMIPOCHI
IHocTynarowmii npu oTBeTe Ha TeopeTHUECKHe BONIPOCH U MPH
BBINOIHEHHH MPaKTHYECKHX 3aaHHH NPOJEMOHCTPHPOBA He-
AOCTATOYHbIH YPOBEHb 3HAHWH M YMEHHIi NP pelleHuH 3a]a4 Huskuit
B pamkax yuebHoro Matepuana. [Ipu oTBeTax Ha MONONHHTEb- (menee 13)
HBI® BOMPOCHI OBLIO ONYLIEHO MHOKECTBO HENPABHIIbHBIX OT-
BETOB
Llxana ouenusanus ypoena nodzomoenennocmu K o6y4enuio
RO pe3yibmamam 6CmynumeibH02Z0 UCNbIMAHUA
O61wwmii 6amn Yporens XapaKkTepHCTHKA ypOBHSA
3a BCTYIUTENIBHOE HC- MOArOTOR/IEHHOCTH MOATOTOBJIEHHOCTH
TIEITAHHE K 00yUeHHIo
80—-100 OT1IMYHEBIH [TocTynaromuii OTIHYHO MOArOTOBIICH IS
AanbHekero o0y4eHus B aCMHPaHTYpeE 10
Hay4HOH cneuuambHOCTH — 2.9.3. TToaBmkHOMH
COCTAaB JKEJIE3HbIX JOPOT, TATA MOE3I0B U
INEeKTPHDHKALIHS.
60-79 bazoBbrii [TocTynatowuii nokasan Xoporui ypoBeHb
TIOATOTOBKHM /IS OCTYTUIEHHS B ACIUPAHTYPY
B aCIIMPAHTYPE M0 HAYYHOH CrenHanbHOCTH —
2.9.3. TlonBHMKHO# cOCTaB XKeNe3HbIX 10pOrT,
TATa MOE3/10B U 3NeKTPUDHKALIUA.
40 — 59 MHUHHMATBEHBIH IMoctynarowuii 06nagaeT MUHUMAaJIbHbBIM

KallHs.

YPOBHEM KOMMNETEHTHOCTEH, HEOOXOIUMBIX
ansa obyueHHs B aCIUPaHType M0 HayYHOH
creuranbHOCTH — 2.9.3. TTogsWixHOH cocTas
JKEJIE3HBIX JIOPOT, TATa M0E3[0B U 3NeKTPU(H-
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0-39 Huskwuii Iloctynaromiee L0 He TOTOBO K 06YYEHHIO B
acIIMPaHTYPe 110 HayYHOH CHeHaIbHOCTH —
2.9.3. TlonBMKHO# COCTAR JKeJIE3HBIX OPOT
TAra M0e3/10B H 3IeKTpH HKALHS.

>

6.Ilopsiiox nMpoBeaeHUsI BCTYNHTENbHBIX HCIBITAHMIA

BerynuTenbHOE MCIBITAHKE TI0 CHENHANBHOM THUCIIUILIMHE Hay4HOU Crenraib-
HoCTH — 2.9.3. TloJBHKHON COCTAB JKENE3HBIX JIOPOT, TATa II0e30B U 3IEeKTpUpHUKa-
151 MPOBOJUTCS B COOTBETCTBUH C IPA)UKOM IIPOBEIEHHS BCTYTUTEIBHBIX UCIIBITA-
HHI B Iepruo]] paboThl IPHEeMHON KOMUCCHH.

ITonroroska v poBeieHHE BCTYIIUTEIEHOTO HCITBITAHKS OCYILLIECTBIISAETCS Ipei-
METHOM KOMUCCHEH 110 Hay4YHOM CIeNUalbHOCTH, HA3HAYaeMOi IIPHKAa30M pEKTOpa
YHHBEpPCUTETA.

BapuanTel 5x3aMeHAIlHOHHBIX OUIIETOB IS TPOBEICHMUS BCTYIIMTEJILHBIX HCITBI-
TaHUH 110 CHIEUATBHOM TUCIUILIMHE pa3pabaThIBaOTCA TIpeAceaaTeNieM IIpeAMETHOU
KOMHUCCHH TI0 HAYYHOM CIICLHAIbHOCTH U TIOIIMCEIBAIOTCS PEKTOPOM yHMBEPCHTETA
HE TO3XKeE, YE€M 3a MECAL[ 0 Havajla BCTYNUTEIbHBIX UCITbITaHUM. BapuaHTsl sK3ame-
HaIlMOHHbIX OMIIETOB /Il KOHKPETHOH Ipymisl (OTOKA) KaHAUIATOB JOJDKHBI BEIIA-
BaThCH NPEJCeaaTeNto MPeIMETHON KOMUCCHH B JICHb IIPOBEEHHMS MCIIBITAHHUS.

Ha BeTynuTenbHbIe HCIIBITAHUS KaHIUIAT A0KEH TIPHOBITS C nacropTom (1ubo
ANOKYMEHTOM, 3aMEHSIOIIUM Iactopr). [lepen HavuanoM BCTYMUTENEHOIO MCIIBITAHHS
MOCTYNAONIWK BHIOWpPAET SK3aMEHAIMOHHBIM GHUIIET, IIpeIMeTHAST KOMHUCCHS BBIIAST
€My 9K3aMEHAIIMOHHBIH JIUCT C I1eYaThio 00pa3oBaTe/IbHOM OpraHu3aliy, HOCTyIa0-
IMH TOJDKEH €ro MOANMCaTh U MIOCTAaBUTh TEKYLIyIO AaTy. Ha sK3aMeHauoHHbIH JT1-
CTax B BEPXHEM IIPaBOM YTIIy MOCTYIAOIIKIA JIOJDKEH 3allMcaTh HOMep Tpymibl (Io-
TOKa), C KOTOPOH OH IPUOBLT HAa BCTYNMHUTEIbHBIE UCIIBITAHMUS, HOMEp BapHaHTa >K3a-
MEHAIHOHHOTO OuieTa U CBOKO (DaMHIMIO ¢ HHHLHMaTaMu. Bce OTMeueHHBIE IOKY-
MEHTEI HEOOXOIUMO CIaTh MOCIIE IIPOXOXKIEHUS BCTYTUTEIBHOTO HCIIBITAHMSI.

Ha nozrotoeky k orBety Beiaensercs 40 munyT. [Tociie 4ero mocTymarowumii BhI-
3bIBACTCA IK3aMEHALMOHHOW KOMUCCHEHN NI OTBETA.

Bo Bpems npoBeaeHus BCTYNHTENBHOIO HCIBITAHUS aOUTYypPHEHT MOXET TOKH-
HYyTb ay TUTOPHIO TOJBKO OJIMH pa3 He 0ojee YeM Ha 5 MUHYT [0 pa3peIieHHIo IK3ame-
Haropa.

Bo BpeMms NpoBeneHMs BCTYNHTENBHOIO HCIbITAHUS aOMTypHeHTaM 3ampelia-
STCH:

- IOArOTaBIUBATh MUCHMEHHBIN OTBET Ha JIIOOBIX APYTUX OYMasKHBIX HOCHTENSX,
KpOME TeX, KOTOpbIe BBIJAIOTCS NPEIMETHOM KOMUCCHEH, ¢ MevaThio 00pa3oBaTelh-
HOM OpraHu3aiymy;

- OOILIATBCS C IPYTUMH aOUTYPHEHTAMY;

- CaMOBOJIbHO MepPeca)XMBAaThCs HA JAPYIHe MECTa B OK3aMEHAlMOHHOM ayIuTo-
pyH;

- HCIIONB30BaTh KaKWe-1u00 BCIIOMOraTeNlbHbIE M CIIPaBOYHBIE MATEpUAsbl, He
paspeleHHble IIPeIMETHBIMH 9K3aMEHAMOHHBIMH KOMHCCUAMY (Y4eOHMKH, METOIH-
4eCKHe 0COOHs, CIIPAaBOYHHUKH U Ip.);
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- AMETb TP cebe MOOUIIbHbIE TeNe(OHb! U HHbIE CPEICTBA CBSA3H, AKTPOHHO-
BBIYHMCIIMTEIBHYIO TEXHHUKY (TIIaHIIEThI, HOYTOYKH H T. I1.);

- BBIHOCUTSH 32 Npeielibl ay IMTOPUH 3K3aMEeHAIMOHHBIN JIUCT M JIUCTHI YCTHOTO
orpoca.

1o OKOHYaHHIO OTBETA MOCTYIAIOIIET0 SK3aMEeHALIHOHHAA KOMHCCHS COCTABIISET
IIpoTokomn, B KOTOPBIH 3aHOCUTCS KPAaTKast XapaKTEPUCTHKA M OL[EHKA OTBETOB KAHIH-
JlaTa Ha KaXIbIA BOTIPOC, H BBICTABIIACTCS 00IIas OLEHKA 32 BCTYIUTEIEHOE UCTIBITA-
HHE. Pe3ybTaThl BCTYIUTEILHOTO UCTIBITAHKS 3aHOCSTCS B 3K3aMEHALIHOHHYIO BEJI0-
MOCTb.

B ciyyae eciu noctynaronmii He HabupaeT MUHUMATBHOTO TIOPOrOBOTO KOJHYeE-
CTBa 0aJIIOB, CIMTAETCS, YTO SK3aMEH OH He CaJl M He MOXET MPHHAMATH JalbHeiee
ydacTHe B KOHKypce. [locTynaromue, He npole/[ve BCTyIUTebHBIE UCIIBITAHHUS TIO
YBRKHTEJILHOH IIpHYKHe (60JIe3Hb MM MHBIE 0OCTOSTENBCTBA, OATBEPIKICHHBIE 10~
KyMEHTaJIbHO), JOIyCKAIOTCS K TPOBEJIEHHMIO BCTYIIUTENLHOTO MCIIBITAHUS B APYTOi
TPYIIE WK B PE3SPBHBIA I€Hb B COOTBETCTBUH C PACIIHCAHUEM IIPOBEICHHS BCTYIIH-
TEIBHBIX UCTIBITAHHUH.

CropHble BONIPOCH!, BO3HHKIIKE IPH POBEJEHUY BCTYIUTEILHOTO HCITBITAHNS,
PpaspelaroTCs anelIAHOHHON KOMUCCHEH. 3asBIeHne (anesuIsius) 0 Hapy IIeHHH To-
psA/IKa MPOBE/ICHHS BCTYIIUTEIBHOTO UCTIBITAHUS H/HIIH HECOTJIaCHe C Pe3yJIbTaTaMH
BCTYIUTEIBPHOTO UCIBITAHUS, OAAETCS IOCTYNAOMINM JIMYHO HA CIEAyIOUi JeHb
1ocJie 00BABIEHHS HTOTOBOM OLEHKH BCTYTUTEILHOIO UCTIBITAHMUS.

7. CHMCOK JIHTepaTyphl A5l HOATOTOBKH K 3K3aMeHY

1. Tuxmenes b. H., Tpaxtman JI. M. ITogBuxHO#N cocTaB 31eKTpu(HIMPOBAHHEIX
XKeJe3HbIX qopor. Msm. 4-e. — M.: Tpaucmopr, 1980. — 471 c.

2. Tuxmenes b. H., Kyuymos B. A. DnexTpoBo3bl epeMeHHOro TOKa ¢ THPHCTOP-
HBIMH IipeoOpaszoBaTesiMu. — M.: Tpancnopr, 1986. — 312 c.

3. Kempriepuce I1. Y., A#isun6byn C. 5. Dkermryarauust 1okoMoTBoB. — M.: Tpamc-
nopt, 1990. — 261 c.

4. PoranoB K. A., 3axapuenko ®. [I., Ilmakc A.B. IIpoekTHpoBaHHE CHCTEMBI
YTPABJICHUS JJIEKTPUYECKUM IMOABHKHBEIM coctaBoM. / Ilox pen. H. A. Poranosa. —
M.: Tpancmopr, 1986. — 328 c.

5. Onexrposo3 BJIS. PykoBomcTBo mno skcruiyatamuu / b A. Tymkanos,
H. I'. ITymkapés, JI. A. ITo3ausikosa u ap. — M.: 1992. — 480 c.

6. bupiokos 1. B., CaBocekun A. H., Bypuax I'. I1. Mexanu4eckas 4acTh TITOBOTO

TIOJIBIKHOTO coctaBa: ¥Y4ed. mist By308 / [Tox pen. M. B. Buprokosa. — M.: Tpancmopr,
1992. — 440 c.

7. Posendennsn B. E., Mcaes . I1., Cunopos H. H. Teopus snekTprdecKoii TArH. —
M.: Tpancnopr, 1995. — 294 c.

8. Onextposo3 BJISOC. PykoBoacTBo 1o skcmutyarauu. — M.: Tpancnopr, 1982. —
622 ¢c.
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9. Ocunos C. W., Ocunos C. C., ®eoxructos B. I1. Teopus s1eKTpudeckoil Taru:
Yuebuuk s By30B x.-1. Tpancnopra / ITox pex. C. M. Ocumosa. — M.: Mapmpyr,
2006. — 436 c.

10. bypkos A. T. DnektporHas TexHwka u npeodpazoBatenu: Yues. mis BY30B. —
M.: Tpaucnopt, 1999. — 464 c.

11. Bepmwnckuii C. B., lanunos B. H., Xycunos B. JI. Jlunamuka Barona / Ilox
pen. C. B. Bepumnckoro. — M.: Tpancnopr, 1991. — 860 c.

12. KoHcTpyupoBaHue H pacdéT BaroHOB: Y4eOHUK JUIS BY30B K.-1I. Tpanct. / [Tox
pen. B. B. JIykuna. — M.: YMK MIIC Poccuu, 2000. — 727 c.

13. Bepuro M. ®. Jlunamuka BaroHOB: KOHCIIEKT Jjekiuii / M. O. Bepuro. —
M., 1971.- 176 c.

14. CII 224.1326000.2014 TsroBoe anekTpocHabkeHue skene3Hoit moporu. Ceox
IpaBUI. Y TBEPKAEH nprKkasoM MunTpanca Poccun ot 2 nexabps 2014 roma Ne 330.

15. TIpaBuia ycTpoHcTBa M TeXHHYECKOM 3KCILTyaTallMd KOHTAKTHOM CETH 3JIeK-
TPUQHUIMPOBAHHEIX XKele3HbIX gopor (1[D-868). — M.: Tpancuzzar, 2002. — 184 c.

16. Bagep M. I1. DnexTpoMarHuTHasE COBMECTUMOCTD: Y4eOHHK JUIsl BY30B XKeje3-
HOZOpoXKHOTO TpaHcmnopra. — M.: YMK MIIC, 2002. — 638 c.

17. beii 10. M., Mamoums P. P., ITynsiaua B. H., Illanumos M. T'. Tsrossie nos-
CTAaHIMH: YUeOHUK Ul By30B eJe3HOIOPOXKHOrO TpaHcmopra. — M.: Tpancmopr,
1986.-319 c.

18. bornapes H. A., Yekynaes B. E. Konrakraas cets. M.: Mapmpyt, 2006. —
590 c.

19. KotensaukoB A. B., Kanpnaes B. A. biyxaiomye Toku u 3KCIUTyaTallAOHHEII
KOHTPOJIb KOPPO3HOHHOTIO COCTOSIHHUA IIOI3EMHBIX COOPYKEHHU# CHCTEM dIEKTPOCHA0-
JKEHHUS JKEIIe3HOIOPOXKHOro Tpancenopra. — M.: Tpancmopr, 2010. — 559 c.

20. Mapksapar K. I'. KonTakTHas cets. — M: Tpancnopr, 1994. — 335 c.

21. Hapanuu A. B., Epumos A. B. CoBpemerHoe 060pyn0BaHHe M KOHCTPYKLHH
KoHTakTHOH cetr KC-160 mus ckopocreit nBukenus 1o 160 km/4. — Exatepunbypr,
2013.-105c.

22. ITouaesen B. C. DnekTpuueckue MOACTAHINH. — M.: Kenmopuszmar, 2001. —
512 e.

23. Dpaiidensa A. C., bornapes H. A., Mapkos A. C. YcrpoiicTso, coopyskeHue 1
3KCIUTyaTallusi KOHTAKTHON CeTH W BO3AYMIHBIX JHHUH. — M.: Tpancnopr, 1986. —
336 c.

24. AsromatH3anus MeKTponoasmwkHoro coctasa / [Tox pex. A. H. CaBocskuna. —
M.: Tpancnopr, 1990. — 311 c.

25. bonotun M. M., OcuroBckuii JI. JI. ABromMaTH3amus IIPOU3BOJCTBEHHBIX TIPO-
LIECCOB NPH M3rOTOBJIIEHHH H PEMOHTE BaroHOB: Y4el. Ans By30B. — M.: Tpancmopr,
1989. — 206 c.

26. IlpeoOpa3oBaTenbHble IOTYNPOBOAHMKOBBIE YCTPOWCTBA IIOIBHMIKHOTO CO-
crasa. / [Tox pex. }O. M. WnbkoBa. — M.: Tpaucnopt, 1982. — 262 c.

27. IlpoeKTUpOBaHKE CHCTEMBI YIPABICHHUS MOABIXHBIM COCTABOM 3IIEKTpUUe-

CKHX JKenesHsiXx mopor / H. A.Poramos, [I. [I. 3axapuyenko, E.B.Iopuakos,
A. B. ITnakc; mox pen. I. . 3axapuenko. — M.: Tpancnopr, 1964. — 351 c.
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28. BaronHoe xo3siicTBo: Yue6. nocobue s By30s / [Tox pen. B. K. I'pumromiko
u 10. C. Tloqumpanosa. 2-e u3a., nepepab. u 101, — M. Tpancoopt, 1988. — 295 c.

29. Kypbacos A. C. [IpoexTupoBaHue TATOBBIX anekTpojsurareneid. — M.: Tpanc-
nopt, 1987. — 536 c.

30. Harpy>keHHOCTb 3]IeMEHTOB KOHCTPYKLHHM BaroHa: Yye6uuk / B. H. Korypa-
HOB u 1ip. M.: Tpancnopr, 1991. — 237 c.

31.- Menens B. b. IIpoekTHpoBaHHe MexXaHHMIecKOW 4acTH 3JIEKTPOIOABUIKHOIO
cocraBa. — M.: Bcecoro3noe u3matenbcTBo — nonurpapuyueckoe 06seauHenne MIIC,
1963. - 424 c.

32. PyxoBosmmye yKa3aHus [0 peneiHOM 3aluTe CHCTEM TATOBOrO JJIEKTPOCHA0-
keHus. — M.: Tpancuznat, 2005. — 216 c.

33.Tepman JI. A., Cepebpsakos A. C. Perynupyemsie ycTaHOBKH MKOCTHOH KOM-
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