B yueOHHKa ca pa3rielaHH OCHOBHH BBIPOCH OT TEOPHSTA H
KOHCTPYKUHSITA HA eJIEKTPHYECKHTE MPEBO3HH CPEICTBA 32 0011eCTBeH
TpaHcnopt (eeKkTpodycH, TPoJeHOycH, TPAMBAH, METPO, MOTPHCH H
MOTPHCHH BJIAKOBE, €JEeKTPHYECKH JIOKOMOTHBH H CbCTaBH ¢
HEKOHBEHIIHOHAJHO eJIeKTPHYEeCKO 32ABH/KBAHE) H H3MOJ3BAHETO HM
KATO eK0JIOrHYHH TPAHCNOPTHH CPECTBA.

YueOHHKBT € CTPYKTYPpHPAH B CbOTBETCTBHE ¢ Yy4eOHaTa
nporpamMa no AMCUHILIHHATA ,,EjleKTpHuYecKH npeBO3HH CpPeacTBa 32
obmecTBen TpaHcnopt, nsy4asana ot cryaeuture OKC ,,marucrsp B
TpaucnopTaus (axyarer Ha PyceHcKHs yHHBEPCHTET, HO MOzKe 1a Obae
nojie3eH W HA CTYAEHTH OT JAPYrH YHHBEPCHTETH H CHEHHAJHOCTH,
NpenoJaBaTe/ i B CPeJHH H BHCIIH YYHJIMIIA, KAKTO H HA MO-IIHPOK
KPbI OT CHELHAJHCTH, HAP.

IIpo. a-p Pocen UBanoB e 3asbspmmni BTY ,Anren Kenaes® (cera Pycenckn
yHHBepcHTET ,ABren Kpuue“ — Pyce) mpes 1987 r, cmem. ,ABToMoGHIEH
TPAHCHOPT, TPAKTOPH H KapH“. 3amATaBa JA0OKTOPCKA JHCEPTAIHS HA TeMa
wHHA3cHeBAHE H3HOCBAHETO HA TYMHTE HA YNPABIsSEMHTE KOJleIa npu padora Ha
TpPaKkTopa Ha Tpancnopr" npe3 1994 r. MonacTosmem e mpodecop B KaTeapa
w/IBHTaTEH B TpaHCHOpTHA Texnuka”, ima manazenn 23 yuebnmka u ygeOnm
momarana, B Hajx 150 nyGiaKkanns B 061acTTa HA ABTOMOOH/IHATA H KeJIe30IbTHA
TeXHHKA.

lpod. n-p Ueam Muienor e 3appmEa BMEH (cera TexmHYeckH
ymaBepcarer— Cogus) 1980 r, cmenm. ,EneKTpHYecKH MAIIHHH H anmapaTta®.
3amm@TaBa NOKTOPCKA JHcepTamhs Ha Tema ,,TokoBH TpamchopMaTops 3a
3amuTa" npes 1990 r. Monacrosmem e aexan Ha paxyarer ,Komyankauuu u
€JIEKTP B TP pra“ 8 BTY ,T. Kabnemxos“ — Codusi. Hma
H3aJeHN 5 yqeOHAKA B y9eOnu momarasa, H Hax 90 myGiaekannn B ofacTTa Ha
HA eJIeKTP! T

eJIEKTP: TO H eJIeKTP P P

Jon. n-p HMpan EsramoB e 3appmma BHMMECC (cera PyceHckn
yHEBepcHETeT L ABren Kpuaep“ — Pyce) mpes 1974 r, cmem. ,/JIBurareqs c
BBLTPEIHO ropeHe“. 3alHTaBa JOKTOPCKA JHCEPTAaNHs Ha Tema ,H3caensane
BbPXY ChOTHOMICHHETO MEAK/LY HIIHTE HA OT HA yNpas. Te KoJena
Ha KoieceH TpakTop® npe3s 1991 r. Ionacrosimem e 1011eHT B KaTeapa ,,JIBAraresn
HT THA . AMa 1 24y H y49e0HH OMATAJIa, H HAJX
100 my6:akanus B 06;12¢TTa Ha ABTOMOGH/THATA TEXHHKA.

Jlon. a-p Oner Kpneres e 3asppmnn BMEH (cera Texauuecks yHHBepcHTeT—
Codmus) npez 1984 r., cnen, ,Jlogsuaen ®.m. cheras®, 3ammTaBa JOKTOPCKA
JEcepTANEA HA TeMa ,,CHHKABAHE HA PA3X0/1a HA eHEPropecype 3a TATOBH HYAK/IH
4pe3 ONTHMAJIHO pasnpelieeHHe HA 32 B rpad 3a Ha
BJaKoBeTe pecype oT Bpeme* npes 2001 r. lonacrosimem e A0neHT B kaTeapa ,, KT
Texnuxa®. Ama nianenn 7 yuebunka n yueSun nomarana, u uaa 80 nybanxanun B
06JacTTa HA XKeNe30ETHHS TPAHCIOPT.

Jlon. n-p Kupun Beaxos e 3apbpmua BMEH (cera Texuu4eckn yHHBEPCHTET—
Codusi) npes 1984 r., cnen. ,Jloxsmaen .0, cheras®, 3amuTaBa JOKTOPCKa
nHcepTauMs Ha Tema ,MHic p Te Ha npu
JBATOCLCTABHHTE TOBAPHH BJAKOBE BHB BpB3Ka ¢ nogobpssame Ha
cHHpavyHaTa UM edexTHBHOCT npes 2007 r. IlopacTosieM e IONEHT B KaTepa
»KIT Texunka“. Hma m3ganenn 5 yvefHHka m ydeGum momarana, m Hag 60
ny6asKamEy B 0612CTTA HA KEIE30MbTHHS TPAHCIOPT.

Pocen Usanos Hsan EBrumos
NBan MuaenoB Ouaer Kpscres Kupna Beaxos

ENEKTPUYECKW NPEBO3HN CPEACTBA
3A OBLLECTBEH TPAHCINOPT

PYCEHCKH YHUBEPCHUTET
wAnrea Knnues® — Pyce

BHCIIE TPAHCIIOPTHO YYUJIMIIE
»Tonop Kadaemxos® — Codpust

TEXHUYECKH YHUBEPCHUTET - Codusi

EJIEKTPUYECKHW
NNPEBO3HU CPEACTBA
3A OBLLECTBEH TPAHCIOPT

Pocen UBanos NBan EBTHMOB

HBan Munenos  Ouer Kpneres
Kupua Benxos

Pyce 2016




B y4ebHuKa ca pasrrnegaHn OCHOBHM BBIMPOCK OT Teopusita u
KOHCTPYKUUATA Ha efIEKTPUYECKUTE NPEBO3HMN CPeACTBa 3a
oOLEeCTBEH TpaHCNOPT (enekTpobycu, Tporendycu, TpamBaun, METPO,
MOTPUCU U MOTPUCHU BIIAKOBE, ENEKTPUYECKN JTOKOMOTUBU N CbCTaBU
C HEKOHBEHLIMOHANHO ENEKTPUYECKO 3a4BMKBaHE) N N3MOSI3BaHETO
MM KaTO EKOSTOrMYHU TPaHCNOPTHM CpeacTBa.

PasrnegaHun n aHanmaupaHu ca pasnuyHn KOHCTPYKTNBHN CXEMMN
Ha Te3n NPEBO3HU CPEACTBA, TEXHUTE B3NN U arperati Cbe
CbOTBETHUTE UM XapaKTEPMUCTUKMN.

YUYeOHUKBT € CTPYKTYpUpaH B CbOTBETCTBME C y4ebHaTa
nporpama no gmcuunnnHaTta ,EnekTpnyeckmn npeBo3HU cpeac
oOLEeCTBEH TpaHCNOPT®, nayvyaBaHa ot ctyaeHTute OKC ,maru
TpaHCcnopTHMA dpaKkynTeT Ha PyceHCKUa YHUBEPCUTET, HO MOXeE
6bae nofie3eH U Ha CTYAEHTU OT APYrN YHUBEPCUTETU U
cneumanHocTn, npenogaBaTenn B CpeaHN U BUCLUN YYUNNLLA, Kak
Ha Mo-LUMPOK KPpbIr OT cneuuannucTu, n ap.




1.1.Pa3BuTHe Ha OOIIECCTBEHUS TPAHCHOPT MPEAU IT0IBaTa
Ha €JICKTPUYECCKUTE MPEBO3HU CPEJCTBA

1.2. Bb3HHKBaHE, pa3BUTHUE U KJIACU(PUKAIHAS HA
CJIEKTPUUECKUTE IPEBO3HU CPEJICTBA 32 OOIICCTBEH
TPaHCIOPT

1.3. TeXHUKO-UKOHOMHUYECKA €(PEKTUBHOCT Ha
CJICKTPUUECKUTE IPEBO3HU CPEJICTBA 32 OOIIECCTBEH
TPaHCIOPT
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dénop Annononosud IIuporkuii 1845 — 1898
Werner von Siemens 1816 — 1892
OCHOBOIIOJIOKHHUIIY HA €JICKTPUYECCKUS TPaMBacH
TPaHCIIOPT



2.1. IlpegHa3zHayeHue U KiIacu(UKaLus Ha
CIEKTPOOyCHUTE

2.2. OO0 YCTPOMCTBO Ha €IEKTPOOYCHUTE
2.3. IlmaHupoBKa Ha MbTHUYECKUS CAJIOH

2.4. AKyMyJaTopHHU Oarepuu
2.5. CynepKkoHaep3aTopu

2.6. TopuBHHU KIJIETKH

2.7. XuOpuaHU aBTOOyCH
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OO0I1110 YCTPOMCTBO Ha €ICKTPOOYC U pa3moI0KEHUE Ha

OCHOBHHUTC CIICMCHTH OT CJIICKTPHUYCCKOTO 3aJIBUKBAHC:!

1, 3 — cexuuu Ha aKymyJiaTopHaTa 0arepusi; 2 — aCHHXPOHHHU

eaekTpoaBurarenau (2 0p.); 4 — 3apexaalno yCTpPoOHUCTBO; 5 — KOHTPOJICH NaHeN
6
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3.1. UcTtopruecko pa3BUTHE

3.2. 001110 yCTPONCTBO Ha TPOJECHOYCUTE

3.3.Il1annpoBKa HA MPTHUYECKUS CAJIOH

3.4. Enextpuyecka cucTemMa Ha TpoJienoyca

3.5. TenaeHIIMN B pa3BUTHUETO HA KOHCTPYKIIMUTE Ha
TPOJCUOYyCHUTE

F
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Ben. Maxn

ynpasnexue

Cucremu 3a ' Brn Makn
AVArHOCTHUKA WU KOHTPON .

.
g

“'
s TArosa
FNaseH KOMNIOTbP N8 aKymynaropHa
CyneproraeH3arop W _:,‘ ~ Barepua

- Knacuyecku enextpobyc

[IpyHIIMITHA CXE€Ma Ha €JIEMEHTHUTE OT JICKTpUYECKaTa CUCTEMA
KJIACUYECKHU U CbBPEMEHEH TPOJICHOYC
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4.1.PencoB mbT
4.2. EHepro3axpaHBaHe Ha €ICKTPpUPUIIMPAHUTE YIaCThI1
Ha K.II. IUHUUTE

TPAMBAU
5.1. UcTtopruecko pa3BUTHE

5.2.Knacudukanus Ha TpaMBauTe

5.3. 001110 YCTpOMCTBO HA TPAMBAUTE

5.4.1ImauupoBKa HA CaJI0OHA

)
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6.1. UcTopruecko pa3BUTHE
6.2. BugoBe cxemu Ha MeTpoMpeKara
6.3. CopuiicKuaT METPOIOJIUTEH

6.4.11lmanupoBKa HA MPTHUYECKHUS CAJIOH Ha
METPOBArOHUTE

6.5. 00110 yCTPOHCTBO, OCHOBHH YaCTH U
O0COOCHOCTH B KOHCTPYKIIMSATA

6.6. HerpaauiinoHHU KOHCTPYKIIMU Ha 3aIBUKBAHE
Y TQJINTU Ha METPOBJIAKOBETE

6.7.3axpaHBaHE Ha METPOBJIAKOBETE

6.8.3aaBMKBaHE C TMHEEH JIBUTATE]
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CXEMA
Ha NMHUUTE Ha METPOTO
B Cochus e

AEPOFAPA

s [Tyt 1 4 S04 2 - ROACTBAUM ¥

B Y4acTue B CTPONTENCTBO.
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7.1. EnekTtprdeckuTe MOTPUCHHM BJIAKOBE B bbiarapus ...
7.2.TexH. x-ka u yctpoictBo Ha EMB Desiro na SIEMENS
{.3. TaroBo o03aBexIane

7.4.MexaanuHa (eKuIa)kHa) 9acT

7.5.CrioMarare i CbOpbKCHUS

7.6.butoBu cuctemu

[.7.3aaBUKBaHe C JIUHEEH IBUTATEN

MATUCTPAJIHAU EJIEKTPUYECKHA JIOKOMOTHBMU.

8.1. ctopuyecko pa3BuTue
8.2. Knmacudukanus
8.3.0011 ggoﬁCTBo HA EJIEKTPUUYECKUTE JTOKOMOTHBH U

O YC
pa3n0n(¥>1< HC Ha OCHOBHHUTC MAaIlIMHHU U CbOPBKCHUA

8.4.HPPHH WUITHU CXEMH Ha CWJIOBaTa BEpUra Ha pPa3jIMuYHU
TUTIOBE JIOKOMOTHUBH

8.5. Enexrpuuecko 003aBexXaIaHe Ha JIOKOMOTHBUTE C
ITOCTOSHHOTOKOBH TITOBU €ICKTPOIBUTIATCIIM

8.6. Taroso 063aBe>I%IaHe Ha JIOKOMOTHUBHUTE C ACHHXPOHHU
CJICKTPOJBUTATE

8.7.MexaHn4yHa 4acT




I

LA LS

PasnonoxeHne Ha OCHOBHUTE €NEMEHTU OT TArOBOTO
ob63aBeXXgaHe Ha MOTPUCHUS Briak
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naHTorpat 25 KV: 50 Hz

pazpAgHME

TAroE
TpuhazeH
ACHHEPOHEH
BNEKTROOEHIETEN

pazedHHATEN rA. NPEKeCEIY
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Kb || cTaTHieH
npeobpasygaten
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| cratuqed npeobpazyearten TAMOE

TPM$a3EH
SACHHXPOHEH
ENSKTROLEHMrATEN

* DG 24V

ACU 3AC #00W; 50 Hz

=

| KOHBEPTOPD 28 CNOMIArATEHUTE MALLIMHHK

kkM || kovEepTOD 23
CNOMATATEHHUTE MELLWHK

[lpnHUMNHA cxema Ha cunoBaTta Bepura
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[IpyHLIMIIHA cXeMa Ha OO111 BUJ HA €JICKTPOABUTATCI
3aIBU)KBAHE HA €1HA OT C IpeJaBaTelIcH MEXaHU3bM U
KOJIOOCUTE Ha TaJurara CIIpaYCH Ball
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9.1.cTtopuyecko pa3BUTHE

9.2.001110 YCTPOWCTBO W OCOOCHOCTH B KOHCTPYKIMSITAa Ha
BUCOKOCKOPOCTHHUTE BIAKOBE

9.3.003aBexmaHe Ha cajloHA

9.4.5{%36]%1%151/16 Ha CBETOBHATa BUCOKOCKOPOCTHA KEJIE30MbTHA

0.5. BirakoBe Ha MarHuTHA Bb3IJIaBHHUIIA
TAI'OBU EJIEKTPOJIBUIATEJIN 3A EIIC

10.1. O01u CBEJICHHS 33 CICKTPOJIBUTATEIUTE, U3MON3BAHH B
IIPEBO3HUTE CPEACTBRA

10.2.K0J'I€KTOIQHI/I HOCTOSIMIOTOKOBI S{EKTPONIBUTATENN  C
CIICKTPOMArHuTHO Bb30y )k aaHe (D

10.3. TpudazHu aCUHXPOHHM ABUTaTEIN
10.4. be3KoJIeKTOpHU MOCTOSHHOTOKOBH €JICKTPOJIBUTATEIN

10.5. CHHXpOHHHU _ €JICKTP, €IM ¢ Bb30yXKIaHE OT
ITOCTOSSHHH MarHUTH

lO.G.EﬁKB)OJJBHraTenH, paloTel Ha pEaKTUBEH MNPHUHIUII

10.7.JIuaeiHn nBUTATEIA
10.8.IIpunoxeHne Ha pa3IuUYHUTE TUTIOBE €ICKTPOJBUTATEIN




— " .

MoMEHTH OT pa3BUTUETO HA
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318.0 km/h

08-Dec-1972

1GV-001

= R

3804 km/h

26-Fcb-1981

e e e e

BEPEEDNENIE T TR ER IO = :
LSRN i * =\ 574

—_ = 3. April 2007

Hcropus Ha pekopaure Ha TGV -
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BucokockopocTteH
Biak Tlanjin-
Qinhuangdao
(KuTait)

Bucoko
BJIaK B
Kanudopn
(CAILL, Vm
300 km/h)



11.1. Cunu, gencTBam Ha IPEBO3HOTO CPEACTBO
11.2.CunoB Oasianc

11.3. EHeprurina ”IKOHOMUYHOCT

11.4. PerenepaTuBHO CIIMpaHe

11.5. Cniupaunm cBo¥icTBa

OCHOBHU EKCITJIOATAIITMOHHY CBOVICTBA HA

PEJICOBUTE EJIEKTPUYECKU I[IPEBO3HU CPEICTBA
3A OBIHECTBEH TPAHCIIOPT

12.1.Cunn, newctBamy Ha Biaka. OCHOBHO YypaBHEHHUE Ha
JIBMOKEHUETO HA BJIAKA

12.2. TemUTENHNA XapaKTEPUCTUKHA HA JTOKOMOTHBA

12.3.1()3&121;?%111{14 XapaKTCpUCTUKU M JUHAMHUYEH CIOUPAYCH

12.4. JIBU>KEHHWE B KPUBH
12.5. JIBM>KeHre Ha ITOABUKHHUS ChCTAaB B MPaB y4aCThK
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XapaKTepUCTUKA HA
ITOCTOSTHHOTOKOB
€JIEKTPOABUTATEIN C
[IOKa3aHU 30HU HA K.IL.].

CBbBMECTHO IEHUCTBUE Ha
JIBETE CIIMPAYHU CUCTEMU
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Hexka BCUUky nanem CBOA
[IPUHOC B PA3BUTHUETO, HA
EJIEKTPOMOBUJIHOCT AN
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