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MMPOI'PAMMA BCTYIIUTEJBHOI'O UCTIBITAHUS
B ACIIMPAHTYPY HA 2026-2027 YYEBHBIN I'OJ]

JULT TIOCTYIIAIONIHMX Ha HIPOrpaMMBbl ITOATOTOBKY HAYYHBIX
M HaYTHO-IIEJAIOMMICCKUX KaApOB B aclIMpaHType

2. Texunnueckue HAYKH

2.9. TpaHcOpTHLIE CHCTEMBI
2.9.3. lloaBusKHO¥ cOCTAB KEACINEBIX JOPOT, TAra MOE3A0E H YJIeKTPUPHKAIMS

MpkyTck-2026



ITPOT'PAMMA BCTYIIUTEJBHOT'O UCIIBITAHUS

COCTaBlICHA B COOTBETCTBUC ¢ Tpeboranmsamu Mejiepansuoro 3akona Poccuiickoit dejepa-
tun ot 29.12.2012 r. Ne 273-03 «06 obpasosannu B Poccuiickoit ®ejicparmmy, [Ipukasom
Munucrepetsa Haykn u Bpiciero oGpasosanus Poccuiickoit ®exeparuu ot 20.10.2021r.
Ne951 «O6 yreepaxiaenun deepalbHbIX FOCYAPCTBCHHBIX TPEGOBAHMIA K CTPYKTYDE [1po-
I'paMM HOATOTOBKA HAYYHBIX M HAYYHO-NEJArOIMYCCKUX KAAPOB B ACTIMPaHType (a/IbIOHK-
TYpE), YCIOBHAM X PEAH3AIMH, CPOKAM OCBOSHUS ITHX HPOIPAMM C YICTOM pasIMUHbIX
(opm 00yuenmd, oOpa3zoBaTENLHBIX TEXHONOIMHA U 0COGEHHOCTEH OTICIBHBIX KaTeropuii
aclMpanToB  (a/(LIOHKTOB)», Ilonmoxenmem «O MOArOTOBKE HAYYHBIX M HAYYHO-
1IC/IarOTHYECKUX KaJIPOB B aCMPAHTYPE (aBIOHKTYPE)», YTBEPKJACHIOr0 II0CTAHORICHUEM
[Ipasurenserra Poccutickoit @epeparnuu ot 30.11.2021 r. Ne 2122, IIpukasom Munmcrep-
CrBa HAYKH ¥ BhicHIEro obpasoBanms Poccuiickoit ®eneparn or 24.02.20211. Ne 118 «O6
YTBCPIKACHUH HOMCHKIATYPhl HAYYHBIX CHCHHMAIBHOCTEH, MO KOTOPBIM IIPUCYKIAIOTCS
YHCHBIC CTCIICHH, M BHCCCHUM M3MEHCHUA B LlojioxKenue 0 coBeTe IO 3amuTe JIpccepranmii
f1a COMCKaHWE yIEHOH CTeIICHU KaH/IM/aTa HayK, Ha COMCKAHWC YUCHOH CTEICHH JIOKIOpa
HayK, yTBEPIKICHIOE MPUKA30M MHHHICTEPCTBA 00pasosanus 1 nayku Poccuniickoii (pejepa-
n o1 10 mostbpst 2017 1. Ne 1093» u Ilpukaza MuHHCTEPCTBA HAYKH U BEICLIErO 00pa30-
sanus Poccuiickoit @eneparn or 06.08.2021 r. No 721 «O6 yTBepsk/Ieum HOpsIIKa TpHe-
Ma Ha 00y4derHne no 00pa3oBaTebHBIM IPOTrPAMMAM BBICIIETO 0OPA3OBANMS — TPOrPAMMaM
[TOJI'OTOBKH HAYUHEIX M HAYYHO-TIC/[ATOMMYECKUX KAJIPOB B aCIHPAHTYPEY.

lIporpammy cocrasui:

JI-p TEXH. HayK, Ipodeccop / 0. B. Menpnuucriko

IIporpamma paccmorpena u oj00pena Ha 3aceianui kKadeapsl «1parcropriioe Manmmno-
CTPOCHHCH.

IIpoTtokon ot «19» nexabpst 2025 r. Ne 5

W.o. 3aBexyroutero kadeapoit

«T'paHcOPTHOE MAITMHOCTPOCHUE /

O. B. MecisauucHko



Brenenue

Ha ocHoBe BCTYNHUTENBHOrO MCHBITAHWS 10 CHELHANLHOM IHCIMIUIALE
OIPE/ICAACTCH, HACKOIBKO CBOOOAHO M IyOOKO IIOCTYIAIONIHE  BIIAJICIOT
TCOPETHHCCKHMU K IPAKTHYECKHMH 3HAHHSIMH, COOTBETCTBYIOIIMMH IIPOIpaMMe
IIOATOTOBKM ~ HAYYHBIX M HAyYHO-NENArOIMYECKMX KaJpoB B acluUpaHType.
IIporpaMma cocraBieHa B COOTBETCTBHM ¢ (elepambHBIME TOCYIAPCTBEHHBIMUY
00pa3oBaTeNbHLIMU  CTAH/APTAMH  BBICHIETO  0OpasoBaHus 10 [IporpaMmam
CrICIMAIMTETa U (UIIN) IPOTPaMMaM MarHCTPaTyphl.

Hacrostias nporpamMma ocHOBaHA Ha NONOKEHUSX CIETYIOMIMNX AUCIMIUINH: T10-
JIBUGKHON COCTAB JKEIE3HBIX JTOPOT, TATa TOE3I0B U sieKTpudHuKalms, HHpOpMAaI-
OHIDBIC TEXHOJIOIHH B HayKe U 00pa3sOBAHMM, COBEPIICHCTBOBAHUE CHCTEM SKCILTYa-
TallHH, CCPBUCHOTO OOCIYKHBAaHMs W PEMOHTA I10/BMKHOIO COCTABA, IIOBLIIICHUC
SHEPreTHHecKol S(p(MEKTHRHOCTH CHCTEM BIIEKTPOCHAGKEHHS KEJIE3HOL0POKHOIO
TpaHCIopTa, paboTOCIIOCOOHOCTE eTaNel, Y3JI0B U COOPOUHBIX eJIMHUI] HETATOBOIO
IIOJBHIKHOT'O COCTABA.

1. ]_[e.]'lﬂ U 3a/1aY91d BCTYIHTECNBHOI'O HCNTBITAHA S

[]envro BCTYNUTEILHBIX HCIIBITAHMI JIJIS IIOCTYIUICHHS B acHUpPaHTypy I10 Hay4-
non crenuanbHocT — 2.9.3. TIoABMKHOM COCTAB JKENE3HBIX JI0POT, TAra IOE30B U
OJICKTPHDHKALNS ABIACTCS OLEHKA cHOPMUPOBAHHOCTH Y MOCTYIAIOIIEr0 OCHOBHBIX
MCCIIENOBATEIbCKUX U AHATMTUYCCKUX KOMIIETEHIMH, TO3BOISIIOIIHUX MY TIPOBOJUTh
Hay4HBIC HCCIE0BAHNS M CaMOCTOSTEBHO PellaTh IPoheCcCHOHATBHBIE 3a1a49K Pa3-
HBIX TUIIOB U YPOBHEH CIIOKHOCTH.

3adauamu TPOBEIEHUS BCTYIIUTEIBHOIO UCIILITAHUA 110 HAYUHOM CIICHHATLHO-
cri — 2.9.3. I1oaBM)KHON COCTAB JKENE3HBIX JIOPOr, TATa [Oe3/10B | aneKTpuduKalus
SIBJISIETCSL:

— IPOBEPUTH YPOBEHb 3HAHWMI, YMEHUN W HABLIKOB TIOCTYIAIOIIEr0 B 0OJACTH
HOJBHKHOIO COCTaBa JKEJIE3HBIX I0POT, TATH H0E3/10B U IeKTpUGUKAIIY;

— OTIPENeNIUTh CKIIOHHOCTD K Hay9HO-HCCICAOBATCILCKON paboTe;

— BBISIBUTH MOTHBbI IIOCTYIIJICHUS B ACTIMPAHTYPY;

— ONPENENIUTh KPYT HAyYHBIX HHTEPECOB;

— OIIPEJENUTh YPOBEHb HAYYHO-IIPAKTHYECKOHN IPY/IMIIMU TOCTYITAIOIIETO.

2. (I)opMa NMPOBEACHHUA H MPONOJIKHUTEIbHOCTDL BCTYIIHTEJILHOIO
HCIIBITAHUN

Berynurensrabie MCHBITaHUA 110 CHELMAIBHON JUCHUIUIMHE OCYIIECTBIACTCS B
popme ycTHOro sk3amMeHa (OYHO W/MIIM C UCIONB30BAHUEM NUCTAHIMOHHBIX TEXHO-
JIOTUi) ¢ UCII0Ib30BaHUEM OUIIETOB, COJIEPIKAILMX KOHTPOIBHBIC 3a/IaHuUs U3 Pa3HBIX
KJIFOYEBBIX 00IacTei.

OpueHTHpOBOYHAS MTPOIOKUTENLHOCTh 3K3aMeHa — 60 MuUH.



3. Bonmpochl k BCTYNHTEIEHOMY HCIBITAHHIO
Pazoen — Tazoestii nodeusicnoit cocmag

1. icTopwst pasBUTHsI TATOBOIO MOABMKHOTO COCTABA JKETEIHbIX nopor. Opranu-
3aIMs STIEKTPUYECKOR TAIM Ha ITOCTOSHHOM M IIEPEeMEHHOM TOKE, [IEPCIICKTUBEI Pas3-
BHTHS.

2. PyHKIMOHAILHAS CXEMa NEKTPOBO32a MIEPEMEHHOT0 TOKa B PEIKUME TSIH,

3. DMEeKTPOBO3BI U SIEKTPOIOE3A ¢ KOJUIEKTOPHBIMU TATOBBIMHA 3JICKTPOIBHIa-
TCJISIMH, WX TIPUHUUIUATBHBIE CXEMBI.

4. IIpyHUANBI PEryTHPOBAHMS PEKUMOB PabOThl TATOBOTO IPUBOJA 3JIEKTPOBO3A
[IEPEMEHHOT'O TOKA.

5. YCTpOMCTBO M TPUHIMI JSHCTBHS TUPUCTOPOB M TPAHIUCTOPOB, HX BOIBT-
amiiepuple xapakrepuctuku (BAX).

6. [IpUHIAITEl PEryTMPOBAHKS HAIPSKEHUS HA BBIXOAE ONYIIPOBOHHKOBBIX
1peoOpasoBaTeneit 3EKTPOBO30B JUIsk pEXKUMa TATH.

7. IIpHHIAIBL PETYIMPOBAHKS HANPSHKSHUs. Ha BBIXOAE IIONYIPOBOHAKOBBIX
peobpasoBaTenei 31eKTPOBO3a [l PeXKUMA PEKyHEePATHBHOTO TOPMOIKEHHS.

8. OcobeHHOCTH KOHCTPYKIIMIA U OCHOBHBIE Pa3Mephl KONECHOM HapEl 3JICKTPORO-
3a.

9. Yrpasnenue TATOBBIM U PEKYICPATHBHBIM PEXHUMAMH JJIEKTPOIIOIBHKHOTO
cocrasa. Tsrosele 1 TOPMO3HbIE XapPAaKTEPUCTUKH 3JIEKTPOBO3A, IIPHMEPEI, PAcyéT.

10. Pacu€r mokasaTeneif M XapaKTepUCTHK 3NIEKTPONOABHKHOIO COCTABA OJ[HO-
(pa3HO-IIOCTOSIHHOTO TOKA B PE)KMUME TATH.

11. IIpHHIAI OCTPOCHMA M KOMIIOHOBKA CHIIOBBIX IENEH 31eKTPOIOIBHUKHOIO
CoCTaBa.

12. Ilpuaiwn opranusaniy ceTeBoi KOMMYTAILMH TOKa IpeobdpasoBareleii co-
BPEMEHHBIX OTCUCCTBEHHBIX 3JIEKTPOBO30B IIEPEMEHHOI0 TOKA Ha 1-0# u 4-0if 30H
peryJjiupoBaHuUsl.

13. TpeboBatus 1 UCXOMHBIE JIaHHBIC IS PAcUéTa CKOPOCTHBIX XaPAKTCPHUCTHK
[IpH IIABHOM PETrYJIMPOBAHUN HAIIPSHKEHHS Ha TSTOBBIX JBUTATEISIX.

14. TIopsiioK NPOYHOCTHOTO pacuéra PaMbl TENEKKU DIIEKTPOBO3a B PA3IIMUHbIX
pexumax narpyxenus. Onpenenenue kodpuuuenTa 3amnaca npo4yHOCTH.

LS. IlpuHumMnbl peryIMpoBaHust CKOPOCTH 3JI€KTPONOABMIKHOIO COCTABA MOCTO-
SHHOT'O ¥ IIEPEMEHHOI0 TOKA.

16. [InaBHoe perynupoBaHue HAMPsKEHHs HA TATOBBIX 3J1EKTPOABUIATEISIX HIICK-
TPOBO30B. 30HHO-(ha30BOE PETYNUPOBANME HAIIPSIKEHNS. AITOPUTM YIIPABICHUS Bbi-
NPAMUTENILHO-HHBEPTOPHLIMY IPe0OPA30BATEISIMU B PEXKUME TATH.

17. DyHKIHOHAILHBIE CXEMBI CHIIOBBIX LEEH OTEUeCTBEHHBIX HIEKTPOBO30B T10-
CTOSIHHOI'O M IIEPEMEHHOTO TOKa CO CTYNEHYaThIM H IUIABHBIM PEryIHpOBaHHEM
HAIPSOKCHUS, UX JOCTOMHCTBA U HEJIOCTATKH.

18. Koretpykimss  u  npuHiun — paGoThl  3IEKTPOIBHUIATENS  T1OCTOSHIIO-
I1yJIbCUPYIONIEro TOKA DIIEKTPOBO3a MEPEMEHHOI0 TOKA.

19. IoreHnmanbaple yelnoBys Ha KOIEKTOPE TATOBOTO 3IEKTPOIBUTATENS! JJICK-
TPOBO3a. XapPAKTEPUCTHUKHU: KOJIITEKTOPHAS KPHUBasl, IOTEHIHANbLHAS KPHUBAS, CPEIHEE
MEKIIAMEeJILHOE HAIPSDKEHUE Ha KOJITIEKTOPE TATOBOTO IEKTPO(BUIATCIIA.
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20. Koapuunent mommocTs 51eKTpoBo3a MepeMEHHOro TOKA, CIOCOBLI ero
OIIpE/ICTICHUA, IIPUYHUHEL €10 CHHKEHUS U CIIOCOOLI MOBRIIIIEH NS,

21. KonuuecTsenusle W KaveCTBEHHBIE IOKA3aTENH MCIONBIOBAHUS JTOKOMOTH-
BOB.

22. Opranmszanuss  1OOYEpENHOH  KOMMyTamuu  ruiey BBIIIPSIMUTCIIHHO-
HHBEPTOPHOIO Mpeodpa3soBaTelis 3JI€KTPOBO3a B PEXHUME PEKYINEPATHBHOTO TOPMO-
KEHUSI.

23. Ctynienyaroe peryiupoBaHue Ha CTOPOHE HU3LIEro HanpskeHus. Berpeuno-
COrIacoBaHNOe BKIIFOYCHHUE 0OMOTOK TpaHchopmaTopa.

24. I1naBHOe peryaupoBaHHE HALPSKEHHSA HA TATOBOM DIEKTPOBUIATENE JIICK-
TpOBO3a. YCTPOHCTBA, pealu3yiOlUe PeKyIepaTHBHOE TOPMOKEHHE IEKTPOIIO-
JBIKHOTO COCTaBa ONHO(A3HO-IOCTOSHHOTO TOKA. AJICOPUTM YIIPABJIEHHUS BBITTPS-
MUTEJILHO-MHBEPTOPHLIMY IPe0OPa30BaTeNsIMU B PEXKHME PEKYIICPALIHH.

25. DIeKTpUYECKas YCTOHYHBOCTE PEXKUMa PEKYIIEPATUBHOTO TOPMOKEHUS ITeK-
TPOIO/IBIIKHOIO COCTaBa OAHO(MAZHO-NOCTOSIHHOIO TOKa. PacuéT BHeIHUX Xapakre-
PUCTHK IIpeodpa3oBaTelis 3JIEKTPOBO3A.

26. BiusiHne KOMMYTalMK TOKa Ha XapakTePUCTHKH BRITPAMETENs. Biusuume To-
Ka Harpy3Ku U MHIYKTUBHOI'O CONPOTHBIECHHS TPaHCHOPMaTOpa [Py KOMMYTAITHN Ha
BEJIMYKMHY HalpsiKeHus BeIIpsAmuUTels. CHIDKeHUHe Kod(GGUIMeHTa MOIIHOCTH JICK-
TPOBO3a IPH KOMMYTAIMK (YEM BBI3BAHO?).

Paszoen — Inexmpupurayua scenesioix dopoz

1.McTopust pasBUTHA DIEKTPUIECKUX JKEIE3HBIX A0por. COBpEMEHHbIE TCHJIEH-
LMK B 00JIACTH DNEKTPUBUKALIMH JKENS3HBIX JOPOT. DIEKTPUDHKALIAN KeCIHBIX J10-
por B Poccun. CpaBHenue CUCTEM 3NIEKTPUYECKOR TArH B Poccru 1 3a pyGeskoM.

2.0CHOBHbIE TPEUMYIIECTBA JIEKTPUYECKOH Tsir. [IpUHIMIHATILHAS cXeMa TTH-
TaHUs JIEKTPUISCKOH KeNe3HOH fopord. OcHOBHbIE TPeOOBAHMS, NIPEIbABISICMbIE K
CHCTEME JJIEKTPOCHAOKEHUS DTEKTPHUYCCKHX JKETIE3HBIX JOPOT B HOPMAJIBHBIX U BbI-
HY)KIEHHBIX pesKuMax padoThl.

3.CXeMBl NPHUCOCHVHEHUS TATOBBIX MOACTAHIMHA K JIMHUSAM 3JICKTPOIIEpe/adn
(JIDII). Omopnele u IPOMEKYTOYHBIE TArOBbIE NMOACTAHIWH. (OGOCHOBAHME OIITH-
MaJIbHBIX PACCTOSHUI MEXTY HIMH.

4.Ilonsitue sHeprocucTeMbl. JPHEKTUBHOCTD ITOBBIMICHUS OJHHOYHLIX MOIIHO-
CTEH arperaToB 3MEKTPOCTaHIMH 1 00pa3oBaH¥sl 00 bEIMHEHHBIX HEPTOCHCTEM.

5.CHCTeMBI IEHTPATU30BAHHOIO U PACHPEACIEHHOTO MUTAHUSI KOHTAKTHON CCTH.

6.01H0CTOpOHHEE M IBYCTOPOHHEE IIMTAHHE KOHTAKTHON CETH, YCIIOBHS, IPH KO-
TOPBIX MPOSBIAIOTCS PEUMYIIECTBA ABYCTOPOHHEr0 MUTaHUS. CXeMBbI pa3JelIbHOro
W ApaIeIbHOrO IHTAHMS NPOBOJOB OT/IENbHBIX IyTeH, YCIOBUS, NPH KOTOPBIX
IPOABIAIOTCA IPEUMYIIECTBA Y3JI0BOM M MapalieNbHOW cXeM IMHUTaHus., Y3IoBas
cxema ITUTaHHS.

7.CXeMbl COeIMHEHUH PelbCOB OTHENLHBIX Iy TeH.

8.0becneucHre HAIEKHOCTH CXEM MAPAIENLHOI0 U Y3T0BOIO IHTAHUS [POBO-
JI0B OTAENBHBIX IIYTCH C NMOMOIIBIO aBTOMATHYCCKUX ITOCTOR CEKLMOHUPOBAHUS U
IIOCTOB MApalJIeIbHOTO COES/IMHCHHUS.
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9.CThIKOBaHHE YYACTKOB C Pa3IMYHBIMK HAPAKEHUSIME B TATOBON CETH U C pas-
THYHBEIME CHCTEMaMH TOKA.

10.BinsiHie HEpaBHOMEPHOCTH HAIPY3KH MOACTAHIHMH ¥ (QHACPOB Ha BEJIMUUHY
TOTEPh MOIHOCTH, MIOTEPH HANPSKEHUS U [[P. II0KA3ATENN paboThl.

11.TexHnKo-3Kk0HOMUYECKOE CpaBHEHHE M 00JACTh PUMEHEHUs PA3TUYHLIX TH-
[1OB NOHU3UTENBHBIX TPAHC(HOPMATOPOB MIPH dISKTPUMUKALIMN Ha [IEPEMCHHOM TOKE.

12.Pacripesiesienre TOKOB IUIeY MUTaHUS 10 (azam TpaHchopMaTopa U IHTAo-
mei cucreMbl. BekTopHast muarpaMma TOKOB M HaIpsDKEHMI TpaHc(opMaTOpa Co
CXeMol coenuueHust 00MoToK A/ A. llocTpoeHue cxempl UTAHHS IPYNIIbI TSTOBBIX
TOJICTAaHIIMH EPEMEHHOr0 ToKa ¢ TpancdopmaTopamu A/ A. BekTopHbIe IHArpaMMEI
noxcranimi I, 11, 111 tumnos.

13.CxeMbl IMTaHHUS HETArOBBIX HOTPEGHTENEH OT CHCTEMEI SNEKIPOCHAGKeMs
IIOCTOSHHOTO U IICPEMEHHOI0 TOKA. ABTOTPaHC()OPMATOPHBIE CUCTEME] TATH.

14.CHucTeMBl TATM MOCTOAHHOIO TOKA MOBBIIIEHHOIO HANPSIKEHUS.

15.Mapku, 001acTh IpUMEHEHHA U CONPOTHRIECHHE IIPOBOJIOB KOHTAKTHON CeTH
IIOCTOSIHHOMY TOKY. OMUYECKOE COPOTUBICHIE XOTOBBIX PEIIbCOB.

16.0cobennocTy mpoTekanus TATOBOIO TOKA 10 PENbCaM M B 3eMJIe Ha y4acTKax
OIHO(A3HOrO TOKA. BrmsiHue IPOBOSMMOCTH 3eMJIM Ha CONPOTUBICHHE KOHTAKTHOI
CCTH IMOCTOSHHOTO M IIEPEMEHHOI'O TOKA.

17 Pacu€rHoe CONpOTHBIEHNE TArOBOU ceTH 0AHODA3ZHOIO TOKA IS OHOIYTHBIX
¥ MHOTOITYTHBIX y4aCcTKOB. AKTUBHOE COIPOTHBICHHE IPOBOAOB M PelbCOB HA JIH-
HUSIX OZiHO(ha3HOro ToKa. IlomHoe conpoTHBIeHre OTAENBHBIX KOHTYPOB TSTOBOM Ce-
TH Ha JINHUSX ONHO(A3HOI0 TOKA.

18.CocraBHoe COLPOTUBIEHHE TAIOBOH CETH UL PACUETa 110TEPh HATIPSIKCHUS,
OKBHBAJICHTHOE TIPHBE/IEHHOE CONPOTHBIIEHHE TATOBOM CETH IS ONpeNeleHus [10-
TEPb HAMPSUKEHUs (MHIYKTUBHAS M aKTUBHAS COCTABJIAIONIME ).

19 KoHcTpyKTHBHOE BBITIONHEHHE IETIel 0TCOCA TITOBBIX IMOJCTAHIEN MTOCTON -
HOT'O U [IEPEMEHHOI0 TOKA.

20.ITokasarenu Ka4ecTsa 3IEKTposHeprur. [IpobiemMa KadecTBa HANPSKCHUS ¥
METOMBI €ro oueHku. Hopmuposanue Hanpspkenust tarossix cereit mo I'OCT 32144-
2013. Buusinne xadecTBa HANPSXKEHUs Ha paboOTy SJIEKTPUYECKHX JIOKOMOTHBOB U
BIICKTPUDULIMPOBAHHBIX YIACTKOB JKeEJE3HbIX JOPOT.

21.Pesxxum HaUpPsDKEHUs Ha WIMHAX MOJCTAHLME [IEPEMEHHOIO TOKa ¢ TpaHchop-
Maropamu A/ A,

22 I1pobnema perynupoBaHUs HAIPSDKEHMS TATOBBIX CeTell ITOCTOSHHOTO M Ile-
PEMEHHOIO TOKA.

23 Ilpoponsras €mxoctaas xomnencauus (YIIK) Hasuwauenme. Bexropras jua-
rpamma. Bosmoxxnple Mmecta pacnonoxerus YIIK. VerpoiteTso [ornepeyHon Em-
KocTHOU Kommencauuu (KY). Hasmayenune, npunimn neiictsus. Bo3MoKHbBIE cXeMBbl
KY. Dddexr cummerpuposanns Harpysku. [Ipunuumsr Be6opa [apameTpoB (uiThb-
TPOCUMMETPUPYIOUX ycTpoicTB (PCY).

24 . Tunosoe ojiHOMA3HOE YCTPONCTBO HNapaUIeNLHON KOMIEH CAIHHA.

25.0coberHocTr apaIenbHoi paboTel MOCTAHIME HepeMenHOro TOKa.
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20.Bimsnve MpojonbHONR EMKOCTHON KOMIIGHCALMY HA YCIOBHS [apajulelibHOH
pabOTHI IOJCTAHIHI 0IHOPAZHOIO TOKA.

Pazoen — Hemaczoentii noosusricnoit cocmag

1. Knacendukaiius saronos. OCHOBHBIE Y3JIbI BarOHOB.

2.0cHoBHBIE TPeOOBAHMS K KOHCTPYKIMH BATOHOB.

3.Buyel rabapuros.

4.OCHOBEI METOIMKH BIUCHIBAHUS B rabapuT. | OpH3oHTANBHEIC U BEPTUKAJIbHBIE
rabapuTHble PAMKH CTPOUTENILHOIO U IPOEKTHOIO OYepTalHs BaroHa.

5. TexHUKO-9KOHOMUHYECKHE NApaMETPhl BAaroHOB (JIMHEHHEIE pasMepsl, Ipy30-
IOABEMHOCTE, BMECTHMOCTD, Macca Taphbl, yAEIBHLIH 00BEM, cTaTUYecKas U IHHA-
MUYeCcKas Harpy3Ka, Koo UIUEeHTH! Tapsl U T. 1.).

6.Harpyskwu, neficteyronue Ha Baros. I[ToHsTue 0 pacu&éTHBIX PEXKAMAX.

7.Haznayenne u KOHCTPYKIMS KOJIECHBIX TIap.

8.YcrpoicTBo ocelt KonécHbIX map. Texnudeckre TPeGOBAHUS K HUM.

9.¥Ycrpotictso konée. [Ipoduiib moBepXHOCTH KaTaHMS.

10.ITonsTue o dpopmupoBanmu KonécHoi napsl. KOHTposs IpeccoBoro coejnie-
HUSI.

I 1. Knacenbukanus, KOHCTPYKIHst OYKCOBBIX Y3II0B.

12 Nopmunauky  OyKCOBBIX y37T0B, KIacCH(DHUKALWS, KOHCTPYKIHS, YCIOBHOE
obo3HaveHue.

13./letanit TOpUEBOro KpernyeHus MOMINMIHUKOB, TpeOOBaHUs K MaTephaiam
KopIrycos Oykce. CMa3Ku.

14 PeccopHoe 110/1BeIIMBaHIE BarOHOB. Knaccudukanus u HazHayeHue.

15.Yupyrue snementsl. Knaccubukarms u naznauenue. YKECTKOCTb U rHOKOCTD.

16.Cunossie XapaKTepUCTHKH YIPYTUX DIIEMEHTOB.

17.0cnoBuble nonoxenus pacuéra npyxus. Kosduiuent KOHCTPYKTHBHOIO
3amaca nporu6a. MHOTOpSIHbIE PYIKHHEL.

18.Bo3ppamaromue ycTpoicTBa.

19.Haznagenue, KOHCTPYKIMS ¥ NPUHIMI paboThl QPUKIMOHHBIX TaCHTENEH KO-
nebaHui.

20.Hasnauenye, KOHCTPYKUMS M HPHUHIUT PabOThl THIPABIHYECKOr0 TacUTEs
KoJeOaHUH.

21.CxeMBbl PeccopHOro MoABEIIHBAHN.

22 Hasna4yeHue W KtacCUPUKALMS TENEKEK.

23 Texuueckue TpeOOBaHMsA, NpebIBIsIEMble K Telekkam. [lapamerps! Tene-
KEK.

24 Konerpyxuus tenexkua [[THUI-X3.

25 .Kounerpyxims Tenexku KB3-12.

26.KoHCTPYKIUS YeTBIPEXOCHOM TETeKKH.

4. Ilpumepnbie TeMbl pedeparon

1.ITyTa moBBIIEHHA YKCIULYaTaHOHION HaEKHOCTH U PabOTOCIIOCOOHOCTH 110-
JIBUYKHOI'O COCTARA.



2. AHanus pasBUTHA CPEICTB JHATHOCTUKH MOIBUKHOIO COCTABA.

3.CocobE! OLEHKH COCTOSIHUA TIOJBIKHOTO COCTABA H CHCTEM JIEKTPOCHAG e-
HHSL JKEJIE3HBIX JOPOT U METPONIONUTEHOB. CHCTEMBI aBTOMATH3AI[MH TIPOLECCOB TEX-
HUYECKOM [IHarHOCTUKH 3TUX 00BEKTOB.

4.AHanu3 Iy Tei COBEPINEHCTBOBAHUSA TATOBOTO MOABIKHOTO COCTABA.

51Tyt ynydIeHus SKCIUIYyaTAIMOHHBIX [OKa3aTeleil NOJABMIKHOTO COCTaBa M
YCTPOHCTB DIIEKTPOCHAOKCHHMA.

6.Mcnonp3osanue coBpeMeNHEIX MaTEPHaIOB B KOHCTPYKIMH TATOBBIX 3JICKTPH-
YECKHMX MAIIWH JIOKOMOTHBOB.

7.ITepcrieKTHBbI pa3sBUTHUsL KOMIEKTOPHBIX TSIOBBIX JIEKTPOJIBUTATENEH JIIeKTPO-
BO30B.

8.CpaBHUTENBHBIH aHAIN3 TOPMO3ZHOIO 000PY/IOBAHUS, TTIOBBIIIAIOIIETO 6E3011ac-
HOCTH JIBUIKEHUA TI0E3/10B U MPOILyCKHYIO CIIOCOOHOCTB KEJIe3HBIX JOPOT.

9.Pons quHAMMUYECKUX M TIPOYHOCTHBIX KAYECTB IOJBHKHOLO COCTABA U MX KO-
JIAYECTBEHHAs OICHKA.

10.MeTozbr HCOBITaHNS NOABIKHOTO COCTABA U IIYTH UX PA3BHTHI.

11.06nacTi npuMeneHus TATOBLIX W TOPMO3HBIX pacuéToB. OCOBEHHOCTH TAIO-
BBIX Pacu€TOB IPUMEHMUTENBHO K TSKEIOBECHOMY JIBUIKCHHIO.

12. Tenyienium pasBUTHS CHCTEMB] ABTOMATH3AIMHU YIIPABISHHS JTOKOMOTHBAMM.

13.CpaBHUTENBHBIA aHAIN3 B3aMMOJICHCTBUS NOABMXKHOIO COCTAaBA ¥ IyTH B
TPaAMIIMOHHBIX YCIOBHSX M YCIIOBUAX BBICOKOCKOPOCTHOIO IBHKEHMS.

14.ITyTn peiwenus BOIPOCOB, CBSI3AHIBIX CO CHHKEHHEM M3HOCA DIIEMEHTOB ITyTH
1 XOJIOBBIX Y4CTEH IOABUXHOIO COCTABA.

15.Bonpochl a1eKTpoMar HUTHOH SKONOTHH Ha JKeJE3HOA0POKHOM TPaHCHOpTe.

16. Tennenumu CAIIP B neme mnpoekTMpOBaHMS IOABHIKHOTO COCTABA U
YCTPOHMCTB 3J1eKTPOCHAOKEHHUS.

17.AHanus 1myTeii COBEpPILICHCTBOBAHUS TATOBLIX MMOCTAIIIMH, TATOBBIX CCTCIH.

18. TeHneHIMKM PasBUTUs CUCTEM BJIEKTPOCHAOIKEHHS HKEEe3HbIX J0POT U METPO-
MOTUTEHOB. MepONPUATHUS] CHUKEHHS IIOTEPh IMEKTPOIHEPI UK.

19.MeTonbl B CHCTEMBI TEXHHYECKOTO OGCIYKUBAHUS M TEXHOIOIMH PEMOHTA
YCTPOMCTB 2JIEKTPOCHADXKEHUSI.

20.Hosrle HampaBieHMs] SHEPrOCHAOKEHUS! HETAIOBLIX KENe3HOJOPOIKHEIX TT0-
TpeOuTeNen.

21.0cobennocTu B3aUMOAEHCTBUSI TOKOIPUEMHUKOB 3JIEKTPONOIBIKHOIO CO-
CTaBa ¥ KOHTAKTHBIX [10/{BECOK Ha BBICOKOCKOPOCTHBIX JKEIIe3HBIX JIOPOrax.

22 IlepcrieKTHBHBIE CHCTEMBI KOHTAKTHBIX IOABECOK U TOKONPUEMHHKOB,
YCTPOHCTBA ¥ MaTEpPHAIbl, CHIKAIOIHE U3HOC KOHTAKTHOIO IIPOBOJA U 0OecIeqn-
BaIOI[M€ NOBLILIEHUE CKOPOCTEH BIIKEHIIS.

23.CpaBHUTEIBHBIN aHAIM3 3JIEKTPOMAIHUTHONH COBMECTHMOCTH JJICKTPU(DHUIIH-
POBAHHBIX JKEJIE3HBIX JOPOT CO CMEXHBIMM CHCTEMAMU aBTOOIOKHPOBKH, TelleMeXa-
HUKW W CBA3H IS TPAJIMIMOHHBIX U BBICOKOCKOPOCTHBIX JKEJIE3HBIX JOPOr.

24 MarsuToNeBUTAMOHHBIE TPAHCIIOPTHBIE CHCTEMbl U TeXHOJNOruH. Ileperiek-
THBBI peaU3alu Ha XKele3HbIX Joporax Poccun.



5. Ouennpanye pe3yjbLTATOB BCTYITHTENLHOI0 HCNBITAHHUSI
Kpumepuu u wikana oyenusanua evinosinenus 3adanuii

IK3AMENAUUOHHO20 ouiema

Homep

3a/1aHus

Kpurepuu onennanus

Bajet no 3ana-
HUAM

HocTynarommii npaBuiIbHO OTBETHIT HAa TEOPETUYECKHE BOIIPO-
cel. Ilokasail oTiMuHbIe 3HAHMS B PAMKAX Y4eGHOTO MaTepua-
na. Ilokasan OT/MYHBIE YMEHUS W BJIAJAEHHMS HABLIKAMM I1IpH-
MEHEHHs! [10JIYYEHHBIX 3HAHUMI i YMEHHI [1pU penienuu 3aaaq
B pamkax ydeOHoro marepmana. OTBETH Ha BCe JONOJHH-
TeJIbHBIE BONPOCEI

Ornuunsii
(or27-33.3)

Hoctynarommii ¢ HeGONBLIUMMK HETOYHOCTSMM OTBETHJ Ha
TeopeTHdeckue Bonpockl. [lokasain xopoure 3nanus B paMmkax
ydebnoro marepuana. C neGonbIIMMH HETOUHOCTAMHU BBITOJ-
HUIT npakruucckue sajanud. [lokasan Xxopowme ymeHus u
Bia/IeHHsl HaBbIKAMH [PUMEHEHMS IIOMYYEHHBIX 3HAHWMH W
YMCHHH I1IPH PEeNIEHWM 3a/lad B paMKax yueGHoro marepuana.
OrBerni Ha OOJILLIMHCTBO JOMONTHUTEILHBIX BOTIPOCOR

bazoekii
(or 20-26)

1-3

[TocTynalomuid ¢ cylecTBeHHLIMH HETOUHOCTAMH OTBETHI HA
TeopeTuueckue Bonpockl. llokasan ynosnersopurensbie 3Ha-
HHUs B paMkax yueOnoro matepuania. C CylIECTBEHHBIMH HEe-
TOYHOCTSMM BBINOIHUII NpaKTHueckue 3aaanus. [lokazan viio-
BJIETBOPUTEIILHBIE YMEHWS W BJIaJieHHA HaBBIKAMH TIpUMEHE-
HUS MONYYEHHBIX 3HAHWM M YMEHWH NpH pPElIeHWH 3aja4 B
paMkax yuebHoro marcpuaia. JlonmycTHn MHOIO HETOUHOCTEH
OpH OTBETE Ha JOMOIHHTEIBHBIC BONPOCH]

MU HEMAIBHBIHA
(or 13-19)

[loctynaioumit npu OTBETE HA TEOPETHYECKUE BOIPOCH! U TIPH
BBITIOJIHCHWM TPAKTHYECKUX 3aJlaHHIl  IIPOJIEMOHCTPHPOBA
HEJIOCTATOUHbIM YPOBEHDL 3HAHWA M YMEHWH [IPH pelieHnH 3a-
na4 B pamkax ydeOHoro martepuaia. Ilpu oTeeTax Ha j0noi-
HUTEJIBHBIE BOTIPOCH OBbUIO OMYHIGHO MHOMKECTBO Hemnpa-
BUJIBHBIX OTBETOB

Huzkuit
(meHee 13)

HIkana ouenueanus ypoeis N0Oz0mosiennocmu K 00y4enuro

RO pe3yabmamam 6CIYRUIMENbILOZO HCROIIMAIL A

Obuuit Gamnn YposeHs XapaKkrepucTHKa YpORHs
3a BCTYTHTEBHOEC HC- NOArOTORJICHHOCTH [IO/INOTORNIECHHOCTH

1IbITAHNE K 00yHeHHIo ]

80-100 Oryimunetii [Tocrynarouiumii oTIMUHO NOArOTORISH YIS
JanbHeiiiero odyueHus B aCHUPaHTYPE 110
HaYUYHON crieunansHocTH — 2.9.3. Tousmxnoi
COCTAB JKEJIE3HBIX 0OPOT, TAIA N0E3/I0B H
NeKTpUQUKALIHSL.

60 - 79 bazorbiii [Mocrynaromumii nokasan Xopoumit yposeHs
HOATOTOBKM JULA TIOCTYIIIEHUS B ACITUPAHTY Y
B 4CMHMPAHTYPE 110 HAYYHOH CIELUATBHOCTH —
2.9.3. IlofBHKHOM COCTAR HKENE3HBIX JLOPOT,
TArd HOE3/I0B 1 3eKTpUdHKAIMS.

40-59 MuBHUMaIEHBIH [Toctynarommit obnanaer MUHUMATBHBIM

YPOBHEM KOMIICTEHTHOCTGI‘:}, HCO6X0)LHMHX
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r Anist 00y4eHMs B aCIIHPAHTYPE 110 HAYYHOI
crennanpHocTH — 2.9.3. TloasuxcHOI cocTas
JKEJIE3HBIX I0POT, TAIA LOE3/10B U HIeKTpUDH-
Kalus,

0-39 Huzkuit [octynaiomee 110 He roTOBO K 06Yy4eHMIO B
acIHUpaHType M0 HAYYHOH CIICHHAIBHOCTH —
2.9.3. [NonBmsKHOI COCTAB KENEIHBIX 10POT,
TAra MOC3JI0B W ANeKTpUUKaLIUs, J

6.Ilopsiiok NpoBeaeHnst BCTYNUTEAbHBIX HCNBITAHHIT

BerynurensHoe HCIbITaHUE IO CHENUATBHON JIACIIATUIMHE Hay4YHOW Clleluain-
HocTH — 2.9.3. T10o/BMXKHOM COCTAB JKEMEe3HBIX JOPOT, TATA [I0E3/0B H IICKTprQHKa-
[HA HPOBOAUTCS B COOTBETCTBUM C IPAPUKOM NPOBEICHUS BCTYIUTEILHBIX UCIIBITA-
HUU B TIEproJ] paboThl IPUEMHON KOMUCCHH.

[loaroToBKa ¥ TpOBEEHHE BCTYNHTENBHOIO MCIHBITAHHS OCYILIECTBIISCTCS
IPEAMCTHOH KOMUCCUEH IO HAYIHOW ClieNManbHOCTH, HAZHAYAEMOiL NPUKA30M peK-
TOpa YHUBEPCUTETA.

BapuanTsl 5K3aMeHalMOHHBIX OUIICTOB AMIS HPOBENEHMS BCTYIUTEIBHBIX HCIIbI-
TANUH TI0 CICUMANbHOM TUCHHILINHEE pa3pabaThiBAIOTCS MpeceaTeeM peIMEeTHOM
KOMHCCHH 110 HaYYHOH CIeLHAIbHOCTH U IOITHCHIBAIOTCS PEKTOPOM YHUBEPCHUTETA
HE IO3KE, 9eM 33 MECSAL JI0 Hadana BCTYNUTENLHBIX UCIIBITAHIH,. BapuanTsl sK3ame-
HAIMOHHLIX OUIIETOB /T KOHKPETHOH ITpymisl (MOTOKA) KAHIHAATOR MOJKHB! BhIIa-
BaTLCS TIPEJICEIATEINIO IPEIMETHOH KOMUCCHH B JICHB IIPOBE/ICHUA UCIIBITAHN.

Ha BeTynwrenbible MCIBITANMS KAHIWIAT JJOIDKEH IPHGBITE ¢ nacroprom (Jibo
AOKYMECHTOM, 3aMeHAIOMUM nacnoprt). [lepen madanom BeTylnuTebHOTO HCHBITAHKS
OCTYNAIONIHI BHIOMpaeT 5K3aMeHaLHOHHbIN OHIeT, TIPeIMETHAsS KOMUCCHS BLLIAST
CMY SK3aMCHALMOHHBIH JIMCT C IEYaThbi0 00Pa30BATENLHOM OPraHu3al|uy, OCTYIa-
IOUMH JIOJDKCH €ro TOANMCATh M IOCTaBUTh TeKyIylo nary. Ha sxkzamenanuoHHbIit
JICTaX B BEPXHEM NPaBOM YTy MOCTYNAKOUIMK JOIKEH 3alMcarh HOMEp IPYIIIbI
(roToka), ¢ KOTOpoif OH MPUOBLT HAa BCTYIMTENBHEIE HCIIBITAHMUS, HOMEp BapwaHTa
DK3aMEHAIIMOHHOIrO OuileTa U CBOIO GaMUIIMIO ¢ WHMLMAaNaMy. Bee oTMeveHHbIe 10-
KYMEHTBI HCOOXOIAMMO CIATh II0CIIE IPOXOKAEHUS BCTYTHTEILHOIO UCTIBITAHHA.

Ha moxrorosky x orsery Beigensiercss 40 mumyr. Ilocne uero [OCTYAOIIH A
BBI3BIBACTCS DK3aMEHAIlHOHHON KOMUCCHEH JIJIst OTBETA.

Bo BpeMsi npoBeneHus BCTYMUTENLHOIO HCITBITAHMS aOUTYPHCHT MOMKET ITOKH-
HYTb a2y TATOPHIO TONIBKO OJMH pa3 He Oojee YeM Ha 5 MUHYT 1O pasperienyio K3a-
MeHaropa.

Bo Bpems poBeneHus BCTYIUTENBHOTO HCITBITAHMUS abuTypHeHTaMm 3arpenacr-
csi:

- NIOArOTaBIMBATE MUCBMEHHBIH OTBET HA MIOOBIX APYrHX OyMajKHBIX HOCHTE-
JIAIX, KpOME TeX, KOTOPbIE BBINAIOTCS NPEAMETHON KOMHCCHEH, ¢ Imedarsio o6pa3oBa-
TEIIbHON OpraHu3aIliu;

- 001mATLCA ¢ IPYTUMHU aOUTYPHEHTAMHE;

- CAMOBOIIBHO IIEPECAKNBATLCS HA APYrUe MeCTa B 9K3aMEHAIMOHHOM ayiInTo-
puu;
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- MCIIOJIB30BATh KAKME-IMO0 BCIIOMOTATENbHBIE U CHPABOYHBIC MATEPUANbI, HE
Pa3pEIICHHbIC [TPEAMCTHBIMHY JK3aMEHAIMOHHBIMH KOMHCCUAMHU (yueOHHKH, METO-
JMYECKUE HOCOOHS, CIIPABOYHHMKH H JIP.);

- UIMETh IIpH ceOe MOOUITbHbIE TeneOHBI U MHBIE CPEICTRA CBSI3H, DJIEKTPOHHO-
BBIMMCIIUTENEHYIO TeXHUKY (TUIaHILEThI, HOYTOYKY U T. I1.);

- BEIHOCHUTE 32 NPEENBl ay TNTOPHH IK3aMEHAIMOHHBIH JTUCT M JIUCTBl YCTHOI'O
olpoca.

[lo oxoHYaHHIO OTBETA MOCTYNAIOIIErO SK3aMEHALMOHHAS KOMUCCHS COCTABIIS-
er IIpoToKon, B KOTOpBIH 3aHOCHTCSH KpaTkas XapaKTEPUCTHKA W ONEHKA OTBETOR
KaHauaata Ha Kaxibeli BOIPOC, U BBICTABIAETCS OOIIAS OLEHKA 33 BCTYNUTEIbHOE
MCTIbITAHHUe. Pe3ynbTaTel BCTYMHMTEIBHOIO HMCIBITAHKS 3aHOCITCS B HK3aMEHAIIHOH-
HYI0 BEIOMOCTE.

B cny4ae ecim noctynaromuii He HaGUpaeT MUHMMATBHOTO TOPOTOBONG KOJH-
4ecTBa OalIoB, CYMUTAETCA, YTO HK3AMEH OH HE CHal M HE MOXKET [PUHUMATE J[Allh-
Helimee ygacrue B KOHKypce. ITocTynaromue, He NpOIMIEAIINE BCTYIIHTENBHBIC HC-
IBITAHUSA 110 YBaXHUTENbHOW NpuuuHe (60JIe3Hb WM MHBIE OOCTOSTENLCTBA, IIOJ(-
TBECPXKICHHBIE JJOKYMECHTAIBHO), HOMYCKAIOTCA K MIPOBE/IEHMIO BCTYIIUTEILHOTO HC-
BITAHUS B APYTOH IPYIIIE WK B PE3EPBHBIN 1CHb B COOTBETCTBHH C PACITHCAHHEM
[IPOBCIEHUS BCTYIIUTENBHBIX UCIIBITAHUIA.

Clioprble BONPOCHI, BOSHUKIIKE [PH [POBEAEHUN BCTYIHTEILHOIO HCIIBITAHMUS,
paspeliaroTes aneNIsMOHHON KOMUCCHeH. 3asBlieHue (aleuisiysa) o HApyIICHHH
NOps/IKA POBEICHHSA BCTYIUTEIbHOTO WCIIBITAHMS W/UITM HECOrNIACHE ¢ pesylibTaTa-
MU BCTYUMTCILHOTO HCIBITAHUS, MOAAETCA MOCTYIAIOMUM JIHYHO Ha CIeLyIONH
JICHb I0CIIE OOBABICHHUS HTOIOBOM OLIEHKH BCTYIUTEIBHOIO MCITLITAHHS.

7. CHUCOK JIMTepaTyphl /sl IOATOTOBKH K 3K3aMeEHY

I. Tuxmenes b. H., Tpaxtman JI. M. TTogBmkHON cocTas sMeKTpUUIIAPOBAHIBIX
xellesHbIx qopor. Maa. 4-e. — M.: Tpancnopt, 1980. — 471 c.

2. Tuxmenes b. H., Kyuymor B. A. DiiekTpoBo3bl MEepeMEHHOIO TOKa C TUPH-
croprubIME IpeodpasoparensiMu. — M.: Tpaxcropr, 1986. — 312 c.

3. Kenerepuc I1. M., AisunGyn C. 5. Dkcrulyatalusi  JIOKOMOTHBOB,  —
M.: Tpancniopr, 1990. — 261 c.

4. Poranos K. A., 3axapuenxo ®. J[., Ilnakc A. B. IlpoexkTupoBanue cHCTeMb]
YUPABICHUSA SNEKTPUYECKUM TOABMIKHBIM cocTaBoM. / [Tox pea. H. A. Poranosa. —
M.: Tpaucnoprt, 1986. — 328 c.

5. Onextposos BJI85. PykosopctBo mo skcmiyataumum / B. A. Tymkanos,
H. T'. [lymxapés, JI. A. ITo3pusikosa u ap. — M.: 1992, — 480 c.

6. buprokos 1. B., Casocrkun A. H., bypuak I'. [1. Mexanudeckas 4acthb TSIroBO-
ro [OJABWXHOIO cocraBa: Y4eb. just Bysos / Ilom pein. M. B. Bupiokosa. —
M.: Tpancnopt, 1992. — 440 c.

7. Posengensn B. E., Ucaes U. I1., Cupopos H. H. Teopus DNIEKTPUYECCKOH TSIIH.
— M.: Tpancoopt, 1995. — 294 c.
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8. Dnektposo3 BJISOC. PykoBojCcTBO 10 dKCIUTyaTau. — M.: Tpancnopr, 1982.
=822 &

9. Ocunos C. H., Ocunos C. C., ®eokructon B. 1. Teopus s1eKTpHYeckol TsIu:
Yuebnux s By3oB x.-A. TpaHcuopra / Ilox pex. C. M. Ocurosa. — M.: Mapiupyr,
2006. — 436 c.

10. Bypxos A. T. DnekrpoHHas TexHuka u npeobpazoBartent: Y4e6. mis BY30B. —
M.: Tparcropr, 1999. — 464 c.

1. Bepumincexuii C. B., Janumos B. H., Xycunos B. /. Jlunamuka sarona / Ilox
peit. C. B. Bepmmackoro. — M.: Tpaucnopr, 1991. — 860 c.

12. KouctpyrpoBanue u pacuér BaroHOB: VUeGHUK /Ui BY30B X.-7. TPAHCIL /
[Mox pex. B. B. Jlykuna. — M.;: YMK MIIC Poccun, 2000. — 727 c.

13. Bepuro M. ®@. Jlunamuka BaroHoB: KoHcmekT nekimii / M. ®. Bepuro. —
M., 1971. - 176 c.

14. CIT 224.1326000.2014 Tsrosoe siextpocHabkenue xene3noi joporu. Croy
npaBuil. YTBEPKAEH npukazoM MuHTpanca Poccun ot 2 nexadps 2014 roga Ne 330.

15. [lpaBuna ycTpolcTBa W TEXHHYECKOH HKCIUIyaTallMH KOHTAKTHON CETH 3JeK-
TpUGHUIHIPOBAHHBIX XKene3HEIX Jopor (L13-868). — M.: Tpancusar, 2002. — 184 ¢.

16. banep M. Il. DnekTpoMarHuTHasi COBMECTHMOCTh: Y4eGHHK JUISl BY30B JKe-
JIe3HO0poKHOr0 TpancnopTa. — M.: YMK MIIC, 2002. — 638 c.

17. beit FO. M., Mamomus P. P., [Tynemun B. H., Iamumos M. I'. Tsarossie 1moj-
CTaHluK: Y4eOHUK U1 BYy30B JKCIE3HOTOPOXKHOro Tpancropra. — M.: Tpascropr,
1986.-319 ¢.

18. bonyapes H. A., Yekynaes B. E. Konrakruas cets. M.: Mapmpyt, 2006. —
590 g,

19. Korensruxos A. B., Kannaes B. A. Biysxnaromue TOKd 4 DKCIUTyaTalOHHBIH
KOHTPOIlb KOPPO3MOHHOIO COCTOSIHMS IIOJ3€MHBIX COOPY)KEHHH CHCTEM 3JIEKTPO-
CHaO)eHus JKEIe3HOJOPOKHOro Tparcmopra. — M.: Tpancropr, 2010. — 559 c.

20. Mapxgsapar K. I'. Konrakrras cets. — M: Tpancnopt, 1994. — 335 c.

21. apanun A. B., Edumos A. B. CospemerHOe 060pyI0BaHMe U KOHCTPYKLIHH
KoHTakTHOU cetu KC-160 nust ckopoctelt asrxenuns no 160 xm/y. — ExaTepunoypr,
2013.-105 c.

22. Ilouaesen B. C. Daexrpuyeckue mojpcrtaHiumu. — M.: JKesyiopuznar, 2001, —
512,

23. ®paiipennn A. C., bonnapes H. A., Mapkos A. C. YcrpoicTro, coopykenue
¥ SKCILIyaTalusl KOHTAKTHOM CeTH W BO3AyMIHBIX THHHUA. — M.: Tpancnopr, 1986. —
336 c. |

24. Asromarusanms anekrponogsumkHoro cocrasa / Iox pen. A. H. Casockkuna.
— M.: Tpancnopt, 1990. - 311 c.

25. bonotua M. M., Ocunosckuii JI. JI.  ABromarusariust [IPOU3BOjICTBEHHBIX

[IPOLIECCOB  NPH M3rOTOBJIEHHUM W PEMOHTE BaroHoB: VY4eb. Juisa By3os. —
M.: Tpancnopr, 1989. — 206 c.

26. [IpeobpasoparespHBIe IIOJIYIPOBOIHUKOBBIE YCTPOHCTBA MOABUKHOIO COCTA-
Ba. / Tloy pen. 10. M. Muskosa. — M.: Tpaucrnopr, 1982. — 262 c.
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27. IlpoeKTUPOBAHUE CHUCTEMBI YIIPABICHHS IOIBIKHBIM COCTABOM DIEeKTpUIe-
CKux OKenesHex gopor / H.A.Poranor, [ [I. 3axapuenxo, E.B.I'opuaxos,
A. B. Tlnaxc; mon pen. JI. J1. 3axapuenko. — M.: Tpaucnopr, 1964. — 351 c.

28. BaroHHoe xo3siicTBo: Yue6. mocobue s By3zon / Ilox pex. B. U. [ pumroniko
n 10. C. lopwumeanosa. 2-e u3J1., nepepab. u gom. — M.: Tpancropr, 1988. — 295 c.

29. Kypbacos A. C.  TlpoekTupoBaHWE  TSIOBBIX  SIEKTPOJBHraTenefl.  —
M.: Tpancnopt, 1987. — 536 c.

30. Harpy»keHHOCTb ~ 3J€MEHTOB  KOHCTPYKIIMM  BaroHa:  YueGHuk  /
B. H. Korypanor u np. M.: Tpaucnopt, 1991. — 237 ¢.

31.- Menens B. b. IlpoexTupoBanye MeXaHUYECKON 4acTH DMEKTPOIOIBIIKHOIO
cocrasa. — M.: BececorosHoe uznarenscrso — nonurpaduyeckoe obvenunenue MIIC,
1963. - 424 c.

32. PykoBojsinie ykasaHus 110 peleiHHOH 3alUTe CUCTEM TSITOBOTO DIIEKTPO-
cyabxenus. — M.: Tpancuspgar, 2005. — 216 c.

33. I'epman JI. A., Cepebpsixor A. C. Perynupyemsle YCTaHOBKH EMKOCTHONH KOM-
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