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MixnapogHuit npocheciiinmit XypHan

Ne 09-10 (111-112) 2015

LLlomics4He BUaaHHs
Bupaetbes 3 civns 2005 poky

BupaHHs €
cninbHum npoektom JA3T YkpaiHu «YkpaaniaHuus»
Ta 3ani3HU4HOr0 BUAABHIULTBA «PyXOMMI CKNagy»

PEOAKUINHA PAQIA

nopko L. M, ronosa p ifiHOT paau,
3acnyxeHuit NpaLiBHUK TpaHCnopTy YKpaiHu,
MoyecHuit 3anisHnYHMK

Citko M. 1., 3acTynHuk Minictpa
iHcbpacTpykTypu Ykpainn

Ipynuk I. C., 8. 0. Ha4anbHUKa [lenapTameHTy
NOKOMOTWBHOrO rocnoAapcTsa Ykp3aniaHuui

Cko6nenko B. M., HayanbHuk [lenaprameHty

Ykp3anisHuui

Yerenko 0. B, 4. 7. H., npochecop,
akafiemik TpaHcnopTHOT akazeMii Hayk YkpaiHu,
JieKkaH MexaHiyHoro chakynstety YkpQy3T

Taprakoscbkuii E. 1., . T. H., npochecop,
3aB. Kacheapu «Ekcnnyarauis Ta peMoHT
pyxomoro cknagy» Ykpy3T,

akafemik TpaHCNOpTHIX akademin
VYkpaiuu Ta Pocii, naypeat [lepxasHoi
npemii Ykpaiun

Haiw H. M., upekTop UeHTpy HayKoBO-TEXHIYHOTO
po3suTky MAT «HML| TpaHcmalw»,

naypear [lepxasHoi npemii Ykpaitu,

akaziemik TpaHcnopTHoi akapemii Ykpaitn

Mocwmirioxa A. A, iHxeHep, BeTepaH npaui

CuyoB B. 0., K. T. H., JOLIEHT, FONOBHHUIA PeAaKTop
BUAABHULTBA «Pyxomuit cknag»

© TOB «Pyxomuit cknag»
M. Xapkis, 2015

AOPOT1 YUTAUI!

Bitaemo Bac Ha CTOpiHKax HOBOrO Homepa MiHapoaAHOro npodeciiHoro
HypHany «JTOKOMOTUB-IHGOPM», SKWA € BaLUM BiPHUM Ta HaAIHAM NopaaHu-
KOM y BUpi Nogii 3ani3Hu4HOI ranysi. Cy4acHicTb BUMArae pily4nx KPOKis Ta Ain,
came TOMy KONeKTWB pedaKLii nparHe i Hajani po3BUBATUCH, PO3KPUBATH
HOBI Ta aKTyanbHi NPo6NeMU TPAHCNOPTHOrO CEKTOPa, 06roBOPIOBaTH iHHOBA-
LifHi TexHonorii Ta Niaxoau, BUCBITNIOBATH LiKaBi Ta BaXMBI TeMu.

Martepianu, poamillieHi B )ypHari, OXOMIoKTh WHPOKKIA CNEKTP NUTaHb. Hane-
PenoaHi 0CiHHLO-3MMOBOTO NePiofy 0COGNNBO aKTyanbHUMK € NUTaHHs 6e3neKn
pyxy, came yepes Lie Hal nocTinHuiA aBTop A. A. [lpay niarotysas 3aranbHi pe-
KoMeHAaLlii MONoANM MaluMHiCTaM NOKOMOTHBIB Ta MOTOPBArOHHOIO PyXOMOro
CKnapy Ta iXHiM NMOMIYHMKaM LWOAO 3anoBiraHHs aBapiiHUM CUTyaLisM, TaKoX
y CTaTTi BUK/IaAeHO Nepluo4eprosi 3ax0au 3 ix nonepemKeHHs Ta Niksigauii.

Y py6puui «IHTEpB'I0» PO3MIlLEHO Gecify i3 3acTyMHUKOM HavanbHuKa bino-
PYCbKOI 3ani3HML WOAO HOBOTO PYXOMOr0 CKNaay, Po60TH TOKOMOTMBHOIO Foc-
noAapcTBa M iHLWKUX BAXIUBUX NUTaHb. .

Oppasy KinbKoMa CTaTTAMu NpeAcTaBeHa nocTinHa py6puKa «YHiBepeuteTn
epeKTUBHOCTI». OAHa 3 HAX NpUCBAYEHa TPEHaXepaM AR TOKOMOTUBHUX 6pU-
rag, Ae CTUC/IO HaBeAeHO OCHOBHI XapaKTepPUCTUKK TPEHAMKEPIB, WO BUKOPUCTO-
BYIOTbCS Ha 3a/i3HMUAX YKpaiHK. B iHWii CTaTTi po3rnsaacTbes He MEHLW aKTy-
albHe NMUTaHHA WYMOBOrO HABAHTAXEHH: i NOWYKY ePEeKTUBHMUX PillleHb LWOAO
PO3B’A3aHHA 3a4a4 i3 MOAENIOBaHHS TPAHCTIOPTHUX WYMIB.

Py6puka «[locBin 6€3 KOpAOHIB» MpPUCBSAYEHA HOBWUM MOTAraM KomnaHii
Electro-Motive Diesel, 1o ekcnnyatyioTbcs B NycTesi, a TaKOX po3pobLyi TEXHO-
norii 3MiHIOBaHoI WnpHHKM Konii 1435/1067 MM SNOHCLKOI KOMMNaHii-onepatopa
JR West i nigroToBLi Ao ekcnnyatauii notsris Desiro City Ha ninii Thameslink.

Pepakuis # Hapani iHGopmyBaTUME Bac WOAO aKTyalbHWUX Ta BaMIMBUX
nogii. M BiaKpwTi A0 TBOPYOI CNiBNpaLi i 3anNpoLyeMo HaacunaTh Ha agpecy
pefiaKuii no6axaHHs, 3ayBaXxeHHs Ta Npono3uLii WoAo Nojanbworo iHpopma-
LiHOro HaNnoBHEHHS YKypHany.

13 nosaroro,
peaaxyis
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l1oKOMOTHUB

HaykoBa aymka

Fopo6Geus B. /1., Bonpapes 0. M.

@ Aocnip NUTaHb MiLYHOCTi Ta NOAOBEHHA TePMiHy
CNY»X6U HeCy4uX KOHCTPYKLA TAroBoro
Ta MOTOPBAroHHOro PyXoMOro cKkaaay 3ani3Huub YKpaiHu

VHisepcutetn echeKTUBHOCTI

3enenbKo 10. B., Heayxa J1. 0.
MporHo3yBaHHA Ta MOAENIOBAHHA WYMOBOIo
HaBaHTa)keHHA. CyyacHi niaxoau

710 CTBOPEHHS WYMOBUX KapT 3ani3Huub

NMocmuTioxa A. A., CamcoHKkun B. H.
TpeHaxepbl A1 NOKOMOTUBHbIX Gpurag —
Ba)kHaf cocTaBnsowan y4e6Horo npoyecca

IHTepB’I0

Benopycckas eneaHas Aopora: B peXxume 0GHOBNEHUS

Tlocsip 663 KOPAOHIB

. Paspa6oTka noe3fos ¢

Ten ] EMD

................................. MNoaroToBKa K aKcnayaTauuu noe3pos Desiro City

MeHeDKMEHT 3alisHULb

Copokun M. A.
H I B3rnaj Ha npo6sieMbl TAroBOro noj-
BUXXHOIO COCTaBa ene3HbiX Aopor YKpauHbl

MiXHAOPOAHUN NPOPEeCiMHUN XYPHAA

PE/AKLIS KYPHANY :
«  Haxnap 1245 npum.
Cuyos Banepiit Onexcannposuy MinroTosKka Ao ApyKy: * 3am. Ned1 8ig 17.09.2015 p.
rONOBHHUI PEAAKTOP TOB «Linchposa Tvnorpacpis» 5

Nipnucano o apyky 14.09.2015 p.
Byn. [larinescbkoro, 30, M. Xapkis, 61058, Ykpaia < Lika Auroaipuaupy !

AJIPECA PEQIAKL: :
TOB «Pyxomuit cknaz» PepakTypa, KOpekTypa, Au3aiiH Ta BepeTKa: % /0 aHreiaioi o -
gﬂzllymxin?sna. 79, oh. 8, M. Xapkis, TOB «Liudpposa Tunorpacpis> cepis [IK No 4628 8ig 14.01.2015 p.
Ten. /¢atp i“;:a (057) 7520-26-83 Konboponogin: KypHan 3apeecTposaro B erxasHiﬁ
: 750-26-82 § TOB «Lindppa Mpint> . peecTpauiitHiit cnyx6i Ykpainu
. 3ani 'A3KY: 55.45’ 8yn. [laninescsKoro, 30, M. Xapkis, 61058 : npo piop 0 BHAAHHS:
L e % cepis KB Ne 21335-11135P Bin 06.04.2015 p.
FOMIABELD; Apyk: TOB «Liucbpa Mpikr> XKypHan y Buwiit jitHii Komicii YkpaiHu
TOB «Pyxomuit cknag»

Byn. [laninescskoro, 30, M. Xapkis, 61058 (nocrarosa Mpeawaii BAK 8ia 22.12.2010 p. Ne 105/8)




lMopaau nokoMoTMBHUM GpUragam

MNonuwyk B. K.
..MNoctopoHHee nutanue AMT B cocTaBe uamn anekTpoBose YC4

Apa4 A. A.
.................................. Kak y6epeubcs OT HENPUATHOCTEH B NOE34HOM
U MaHeBpoBo# pa6ote (MamaTka MONOAOMY MaLUMHUCTY)

ExoHoMisi Ta pecypco36epe)xeHHs

Mw6apckuii B. I'., Waiaa B. ., BypakoBcku# C. T.
Cucrtema npeoGpa3oBaH1A IHEPrUuU

aBT )ro TPAHCMOPTHOIO CPeACTBa

Ha OCHOBE 3/IeKTPUYECKON Nepeaym MOLHOCTH
C KOMGMHUPOBaHHBIM HAaKONUTENEM 3HepPrun

AomaHcKui H. B.

BbIHY)Xl€eHHbI€ peXX1Mbl Ppa6oTbl TArOBbIX
noacTaHuui nep 0 TOKa

Ha rpy3oHanpsiKeHHbIX HanpaBNeHNAX
3NEeKTPUPULUPOBAHHDBIX TUHUIA

Peanii Ta nepcnexkTHeu

Yyes C.T., Kapnbiues B. A.

Ynpas i ANNMH TaBHbIX
noes3foB ¢ NOMOLLbIO pacnpeAeneHHOro
ynpas. TOp noespa (PYTN)

Nixywwun €. B., Casin K. M.
...M62YN — opHa i3 Baanux moandikauin tennososza M62

MeauumHa Ta ncuxonoris

Nesnybka N. 1.
MeaunyHa gonomora Ha BAPOGHUUTBI

AopolueHKo A. A.
.................................. fIK 3p0poB’a, MalKnHicTe

@ BU[AHHS € CMINbHUM NPOEKTOM [IA3T YKPAIHN <YKP3AMI3HULS» TA 3ANIHUYHOIO IHOOPMALIHOTO ATEHTCTBA <PYXOMUIA CKNAJL>

PE/JAKLIAHA KOMETIA L
b 3aaizHuuHe iHcbopMmauiiiHe areHTCTBO

Mapuenko A. I, OmenbsHenxo B. 1, .
. T. H., npod)., 3acnyxeHuit AifY HayKu i TexHiku Ykpaikm, . T. H., npodb., 3aB. kKacdeapy «EnexTpuHmii TpaHcnopT 3 . -p y x Q M !‘- a
npOpeKTop 3 HayKoBOi po60TH, 3a8. Kacheapy Ta Tennoso3o6yaysanHa» HTY «XMi» . €C KA a b ///
«[1BUrYHI BHYTPILLHLOTO 3ropAHHSA» HTY «XMi» ®anenguw A. I, : =
Tapraxoscbkuit E. 1., . T. H., npodb., 3a8. kacheapy «EKCnnyaTaLlia Ta peMoHT . KouTakTHa inchopmauis:
A. 7. H., npodb., 3a8. Kacheapu «EPPC» Ykply3T pyxomoro cknagy» Ykpy3T 2
Nomancskwit B. T, BaGatin 0. 5., < Byn. MywkitceKa, 79, odp. 8, m. Xapkis, 61024, Ykpaika
1. T. H., npodb., akagemik TpaHCnopTHoi akagemii YKpaiku, A.T. H., npod. kaceapy «EPPC» Ykpy3T : Ten/dac: + 38 (057) 752-26-83, 752-26-82
aKagemik POCi'ﬁCbKO'I' TparcnopTHoi akagemii, npodh. Kacheapy Nysup B.T,, e-mail: loko.uzd@gmail.com
«EnexTpnHuit pT T HTY <Xl A.T. H., npoch. kacbespn <EPPC» VkpfY3T :
Viaiaiare Wereraiplony R i A Pake B PN s e ak stc e rao TIPS N ceseensanesnssesanenssssnsesies o 3ALTEN5-55-45

Martepianu peKOMEHA0BAHO A0 APYKY eKCNEPTHOK KOMiCieto MexaHi4Horo chakynbtety YkpAY3T wow iy petish Ean

(npotokon Ne 2 ot 22.09.2015 p.)
Mpw BuKop i maTepianis Ha XypHan «J1 iH(hOpM» € 0608'A3KOBUM
Y xypHani i Di i in Ta aHMifCbKOI0 MOBaMU
Pepakuis MoXe He NOAINATM TO4KY 30py aBTOpa
Y XypHani BAKOPUCTaHO MaTepianu caiTis: www.uz.gov.ua, www.muzei-fuctov.com Ta iH.

BignosiganbHui 3a HoBuHu B. 0. Cu4oB

Mepeannarxi ingexcy: Ykpnotwra — 95069,
na kpaik CHJJ, banii Ta panekoro 3apy6ixoks
nepeannara oH-naiH — Ha caitTi www.presa.ua




JNlokoMOTUB-iHGOPM B

Mo6apckuii B. T., 4. T. H., AoLEHT Kadeapbl «INEKTPUYECKUI TPAHCMOPT U TENNOBO30CTPOEHHUEY,

Waiipaa B. M., K. T. H., AOLEHT Kadeapbl «INEKTPUYECKUE MALLUHbI»,
HauuoHanbHbI! TEXHUHECKUI YHUBEPCUTET «XapbKOBCKUI NONUTEXHUHECKUIA UHCTUTYT»,

BypsakoBcKuiA C. I., K. T. H., JOUEeHT Kadeapbl «ABTOMaTU3MPOBAHHLIE CUCTEMbI ANEKTPUHECKOrO TPaHCMopTar,
YKPauHCKNA rocyAapCTBEHHbI YHUBEPCHUTET XEeNe3HOAOPOXKHOro TPAHCNOPTa, I. XapbKoB

CUCTEMA NPEOBPA3OBAHUA SQHEPIUMN
ABTOHOMHOI'O TPAHCINOPTHOIO CPEACTBA
HA OCHOBE 9JIEKTPUMECKOM NEPEAAYY MOLLHOCTU

EKOHOMIA T

BEPEXEHHA

YOK 629.4

C KOMBMHUPOBAHHbLIM HAKOINMUTEJIEM SQHEPIrMM

B HacTosilee BpemMa B GO/ILIUMHCTBE AaBTOHOMHbBIX TPAHCMOPTHBLIX CPEACTB HCTOYHMKOM 3HEPruM ABNAIOTCA 3Hep-
reTM4yecKue yCTaHOBKH Ha OCHOBE iBUraTenieil BHyTPEHHEro CropaHus.

3BECTHO, YTO 3HepreTM4ecKue yc-

TaHOBKM Ha OCHOBe [ABuratene

BHYTPEHHEro cropaHus o6ecneyu-
BalOT ONTUMaNbHbIA 3KOHOMHbIA PEXUM
paboTbl TONbKO B OAHOM MOLLHOCTHOM,
CKOPOCTHOM WU/ TeMNepaTypHOM Peu-
Max, B OCTa/bHbIX PEXUMaX UX IHepreTu-
yeckas 3pPeKTUBHOCTb (pacxof Tonau-
Ba) 3HAYUTENbHO, MHOTAA B HECKONbKO
pas3, HWXe, YEM B ONTUMANbHOM PEXMU-
me. Mo3ToMy Han6onblMe NEPCNEKTUBDI
B 061acT¥ 3KOHOMUWM 3HEepropecypcos
npeAcTaBNseT HanpasfNeHue, KOTopoe
no3BONUT 06ecneynTb paboTy ABUraTens
BHYTPEHHEro0 CropaHus B ONTUManbHOM
pexxume npu NobbIX pexxnmax ABUKEHNUS
TPaHCMNOPTHOrO CPeAcTBa. [Ana 3Toro He-
o6xoaumo o6opyaoBaTb TPaHCMOPTHOE
CPEACTBO HAKOMUTENEeM 3HEepruu, KoTo-
pbil 06ecneynT cnegylowne OCHOBHble
DYHKUUK:

1. JKOHOMHyl paboTy aswuratens
BHYTPEHHEero cropaHus (nyck, o6ecne-
yeHne paboTbl BCNOMOraTe/bHbIX CH-
CTEM NUTaHWUSA, CMa3KKU U OXNaxAeHUs,
o6ecnevyeHne oNTUMaNbLHOro TENNOBO-
ro pexuma).

2. HakonneHue 3Hepruu, BbipaboTaH-
HOW fBUraTenem BHYTPEHHero CropaHus,
NS BO3MOXHOCTEN JanbHeWwen nepe-
flauu K ABWKMUTENIO COrNAacHoO pexumam
NBUXEHUA TPaHCNOPTHOrO CpeAcTBa,
C uenbto ob6ecneyeHns Heo6X0ANMbIX An-
HaMU4YEeCKUX BO3MOXHOCTEH (YCKOPEHUW
npu pasroHe).

3. HakonneHue 3Hepruu npu TOpPMO-
YKEHWUM TPaHCMOPTHOrO CPEACTBA C LEeNbio
NOBTOPHOrO MUCNONb30BaHUS NpPU Pasro-
He unu ans obecneveHns paboTbl APYrux
cUcTeM.

42

B HacTosliee Bpems Ans TpaHCMopT-
HbIX CPEACTB HauGonbluee pacnpocTpa-
HEHUE NONYYUNU HAKOMUTENU CNEAYIOLUX
BU/0B.

AnekTpoxumuyeckne. Ha ocHose
aKKyMyNSTOPHbIX 6aTapeit — CBWHLOBO-
KUCNOTHbIE, renuesble, NUTUNA-UOHHbIE
W nuTMr-nonumepHble. OHM obecneynBa-
10T ANUTEeNbHOE XpaHeHWe HaKOMNEeHHOW
3HEPrMK, MMelT NpUemiemble Macco-
ra6apuTHble ¥ CTOUMOCTHbIE MOKa3aTenu.
OaHaKo npouecc Wx 3apsfa A0CTaToqHO
CNOXEH U ANUTEeNeH, NO3TOMY MOLYHOCT-
Hble Nnokasatenu (0co6eHHo B mpoLecce
3apsafja) AOCTaTO4HO HU3KUE.

KoHpeHcaTopHble. Ha ocHoBe cynep-
KOHIEHCATOPOB — WMOHWUCTOPOB. Takue
HaKOMUTEeNU XapaKTepU3yloTCH XOPOLIK-
MW Maccora6apuTHbIMK U AOCTATOYHBIMU
MOLLHOCTHbIMM MOKa3aTeNsiM1, HO B Ha-
cTosilee BPeMs UMEIOT AOBONbHO BbICO-
KyI0 CTOMMOCTb.

MexaHu4eckue. Ha ocHoBe Bpaluaro-
LLMXCS MaxOBMKOB. MMaBHbIM X NpenmyLLe-
CTBOM SIBISIETCA BbICOKas yaenbHas MOLL-
HOCTb NMPY NPUEMNEMbIX MaccoraGapuTHbIX
nokasarensix. OCHOBHOM HEAOCTATOK — Bbl-
COKas yTeuKa aHepru Npu ee LIMTeNbHOM
XPaHEHWUU W OTCYTCTBME LUIMPOKOW HOMEH-
KNnatypbl  peanu3oBaHHbIX KOHCTPYKLWH.
Kpome TOro, peanusauusi Hakonutenew
[aHHOrO TWMa@ Ha ManbiX TPaHCMOPTHbIX
CpeACTBaXx ABNAETCA AOBONBHO COMKHOM.

MueBmartuyeckune. Ha ocHose 6anno-
HOB CO CaTbiM BO34yXOM, KOMMNpeccopa
1 NHeBMoABUraTens.

[ins cpaBHEHWS pPa3nnyHbIX TUMOB Ha-
KonuTenei aHeprun npeanaraeTcs npose-
CTW UX CPaBHUTENbHDbIA @aHaAN3 Ha OCHOBE
Tpex nokasartenewn:

— YyAenbHble 3HepreTMyeckue 3atpa-
Tbl, ONpeaensieMble Kak CTOMMOCTb
1 KBT ® 4 HaKONNEHHOM 3HEPruu Ha
TpaHcnopTHOM cpeacTBe 3a 20 net
3KCMNyaTaLum C y4eToM YTUAU3aLmum;

— YAenbHble MOLLHOCTHblEe 3aTpaThbl,
onpegensemble Kak cToumocTb 1 KBT
MOLLHOCTM HaKOMUTENs 3HepruM Ha
TpaHcnopTHOM cpeacTtee 3a 20 net
JKCMAyaTaLmum C y4eToM yTUan3aLmuu;

— NOTepu 3Hepruu B Hakonutene (Npo-
LEHTHOE COOTHOLIEHME) OT MaKCH-
ManbHOI 3anaceHHoN 3Hepriu.

YaenbHble 3JHEpreTMyeckue 3atparbl,
onpeaensieMble Kak CTouMocTb 1 KBT @ y
HaKOMNEHHOW 3HEprMM Ha TpaHcnopT-
HOM cpeacTBe 3a 20 neT akcnayaTauuu
C Y4EeTOM YTUNU3aLWK, COCTOAT U3 yaenb-
HbIX 3aTpaT Ha CO3haHWe HaKonuTens e,
U yAenbHbIX 3HEpreTMYecKkux 3atpaT Ha
TPaHCMOPTUPOBKY €,.

YaenoHole 3HEpreTMyeckue 3atpatbl
3a 20 net aKcnayatauum ¢ y4eToMm yTuau-
3aLMn NpesCcTaBAfioT CO60M CyMMY yaenb-
HbIX 3aTpaT Ha CO3AaHWe HaKonuTens e,
U yAeNbHbIX 3HEPreTMYECcKUX 3aTpaT Ha
TPAHCMOPTUPOBKY €,.

YaenbHble 3aTpatbl Ha co3AaHue Ha-
Konutens 3a 20 net aKcnayaTauuu ¢ yye-
TOM YTUAU3aLWUKU NPONOPLMOHANbHBI NPO-
M3BEJEHUIO CPOKa CNyMO6bl U CTOUMOCTH
HaKOMUTeNs Ha 3Hepruio, KOTopyio MOXeT
3anacTi Hakonutenb.

MOLWHOCTM HaKonmuTenen B pexumax
paspsga M 3apsga pasnuyHbl, NO3TOMY
pesynbTaTbl pacyeToB NPUBEAEHbI ANS pe-
XMMOB 3apajia v paspsfa oTAeNbHO.

PesynbTathl pacHeToB NpMBEAEHb! B Tab-
nvuax 1-6.

Ne 09-10 / BepeceHb—>KoBTeHb / 2015




EKOHOMIA TA PECYPCOBBEPEXEHHS g JlokomoTNE-iHOpM]

Ta6nuua 1. TexHuueckue napameTpbl HAKO enen aHeprum

HasBaxue Emkocts, | EmkocTb, Llena, | Macca, Vpens- YaenbHas YpaeneHas
KBrey, C MIx $ Kr Hast ueHa npu ueHa
w : macca TpaHcnop- cymmap-

Kr/KBT * 4 TUpOBKe Has ans
P Ans aBTo-
6yca,
$/kr/KBT* 4

el

MexaHuye-

i Lirex [1—4] 6 21,6 7 200 1300 20 1200 216 648 1864
WonwucTopsl gﬁ;lxgm‘%smHA 0,0081 0,02916 18,1 0,0016 20 2234 0,1975 0,6 2235
AKKymynsaTop
renvesbili Cliclorgentiie 200 24 8,64 440 60 12 305 25 75 380
AGM
AKKymynaTop i
CBUHLIOBO- E&chlss slies 12 4,32 140 22 3 329 18,3 54,9 383,9
KUCNOTHBIN
AKKyMynsTop
TUTWIA-
NONMMEpHIIA LM 36V / 10Ah [8] 0,36 1,3 272 4 5 3100 11 33,3 3133,3
(LiFePO4)

CranbHoli pesep-

Byap o6bemom 1 m?
athary maccon 250 kr
Geakan €O CXaTbiM 5,556 20 2000 300 20 360 54 162 522

BO3/lyXOM Nof AaBne-
Hvem 50 aTmocdep
[9; 10]

Ta6nuua 2. YaenbHbie JHepreTuveckue 3aTparhl e, 3a 20 neT IKCNNyaTauuM ¢ y4eToM yTunusaumm

Tonno: AnekTpo- BnekTpoBo- Maccaxupcko-
A Ipysosoro Tennososa nac- | Bo3anocto- | 3arnepemed- | ro anekTpoBo-
BTOMOGMU- Astobyca, BO3a rpy- 5
aBToMO6U- caxupeKoro, SHHOrO TOKa HOrO TOKa 3a BOIHOr0
ns, $/kBT e 4 $/kBT * 4 30BOrO,
2 - s, $/kBT * 4 S/KBT » 4 $/kBT * 4 rpy30BOro, rpy30BOro, nuTaHms,
2 s e, i e, $/KBT ¢ 4 $/KBT * 4 $/KBT * 4
: 9\ es e:’.
MexaHuyeckuit 3900 1848 1686 1470 1578 1349,04 1467,84 1891,2
WonucTops! 2236,469 2234,593 2234,444 2234,247 2234,346 2234,136 2234,245 2234,632
AISMy 00 617,5 380 361,25 336,25 348,75 322,25 336 385
renvesbii AGM
AkkymynsTop
CBUHLIOBO- 557,75 383,9 370,175 351,875 361,025 341,627 351,692 387,56
KUCNOTHBIN
AKKymynsTop
Al 3238,75 31333 3124975 3113875 3119,425 3107,659 313,764 313552
NONMMEpPHbIN
(LiFePO4)
e 1085 522 4815 4275 4545 397,26 426,96 5328

Ta6bnuuya eXHUYecKMe napamMmeTpbl HaKonuTenen dHeprum

VaensHas
A YnensHasn
MOLL{HOCT-
MOLUHOCTHas
Has ueHa
Motw- Yacrora AspROA ueHa 3apsga
Hassanve HOCTb, v paboTbl, : it 3a 20 net
5 3a 20 net
kBT 1/qac aKkcnnyara-
aKennyara- L
uuu, !
$/kBT, e S/kBT.8

MexaHuyeckui Lirex 350 58,3 7200 20 1300 20,57 20,57
DB5U407W35060HA,
WoHnucTopsi SAMWHA 0,0675 0,008 8,33 18,1 20 0,0016 268,15 268,148
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NokomoTus-iHdopMm B

Ta6nuua 3 (npononxexue)

EKOHOMIA TA PECYPCOS3BEPEXEHHA

SRR I W N R R R e

AkkymynsTop

CeHEELIAGM Challenger A 12-200 24/0,48
AxkymynsTop,
CBMHLIOBO- Bosch S5 Silver Plus ~ 9,96/0,24
KWUCNOTHBINA
AKKyMYnsTop Niu-
TUA-nonumepHbii LM 36V / 10Ah 0,54/0,18
(LiFePO4)

CranbHoi peaep-

Byap o6bemom 1 m?

. maccoit 250 kr

MHesMaTnyeckuit it o 5,56

oA AaBneHem

50 atmocbep

24

1,2

0,36

5,556

10/3,3

8,3/3,3

1,5/0,5

1

440

140

272

2000

12 60 1 550

3 22 2,11 87,5
5 4 125,9 3778

20 300 359,7 359,7

Ta6nuua 4. YaensHbie MOWHOCTHLIE 3aTpaThi 3a 20 fleT IKCNAyaTauum ¢ y4eToM yTUAU3ALUM Npu pa3pspe

INerkoBoro
asTomobuns,
$/kBr,

£

Astobyca,
$/kBT,
e

s

MexaHuyeckuii 67,00 31,71

MoHucTops! 268,44 268,22
AKKymynsTop

renvesbii AGM e Y
AkkymynaTop

CBUHLIOBO-KUCNOTHbIIA 29,72 A

AKKYMynSTOp NUTUIA-

nonumepHsiit (LiFePO4) Sl ishid
MHeBMaTnyeckmit 1034,17 521,58

28,93
268,20

16,63

7,08

142,59

481,12

Tennososa
rpy30B0Oro,
$/kBr,

e, o

25,21
268,18
14,13

4,87

135,19

427,16

Tennosoza
naccaxwp-

CKOro,
$/kBT,

s

27,07
268,19

15,38

138,89

454,14

OnekTpo- 3nekTpo- Macca-
BO3a BO3a XUPCKOro
NOCTORH- nepemeH- 311eKTPOBO3a
HOro ToKa HOro ToKa [ABOWHOro
rpysosoro, | rpyaosoro, nuTaHus,
$/KkBT, $/kBT, $/kBT,
e!.n 5 sp
23,13 25,18 32,46
268,16 268,18 268,22
12,73 14,10 19,00
3,63 4,85 9,18
131,04 135,11 149,63
396,94 426,62 532,37

Ta6nuua 5. YaensHbie MOWHOCTHBIE 3aTPaThl 3a 20 NET 3KCNNYaTauuK C y4eTOM YTUAM3ALUK NpY 3apaae

Jerkosoro
AsTobyca,

S/KBT,
e Ew

s

aBTOMOGU-
ns, $/kBT,

MexaHu4eckuii 67,00 31,71
WonucTops! 268,44 268,22
AKKYMynsTop renveBbilit

AGM 2112,50 925,00
AKKYMynSITOP CBMHLIOBO-

Re iR 1233,33 362,50
AKKYMYnNaTop nuTuiA-

nonumepHbiit (LiFePO4) algas i
MHeBmaTU4eCKUiA 1034,17 521,58

" I'pysoBoro
aBTOMOGU-
ns, $/kB,

€y

28,93
268,20

831,25

293,75

427,78

481,12

25,21
268,18

706,25

202,08

405,56

427,16

SnexTpo- OnekTpo- Macca-
BO3a XKUPCKOro
BO3a NOCTO-
Aorooka | NepemeH- 3NEKTPOBO-
HOrO TOKa 3a ABOVIHOIO
XKMpCKOro, rpy30BoOro,
S/KBT S/KBT rpy30B0ro, nuTaHns,
: ¥ $/kBT, $/kBT,
e e
o £
s
27,07 23,13 25,18 32,46
268,19 268,16 268,18 268,22
768,75 636,25 705,00 950,00
247,92 150,75 201,17 380,83
416,67 393,11 405,33 448,89
454,14 396,94 426,62 532,37

Ta6nuua 6. MNoTepyu 3Heprun B HaKONUTENE B NPOLIEHTAX OT MAKCUManbHOM 3anaceHHoN IHEpPrun

MexaHuueckuii 2

WonucTopsl 0,018

AkkymynsTop renvesbii AGM 0,028

AKKYMYNATOP CBUHLIOBO-KUCTIOTHBI 0,028

AKKYMYNATOP NATWIA-NOS pHbIN ( LIFePO4) 0,028

MHesmatn4eckuin 0,00034
44
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EKOHOMIA TA PECYPCO3BEPEXEHHHA

CBWHLIOBO-KUCNOTHLIE aKKyMYNSTOPbI
3Hepruu obnajatoT HaunyyWwMMK noKasa-
TENAMU yAenbHbIX IHepreTHyecKux 3atpart
(MUHAManbHbIX) NPaKTUYECKU ANS BCEX
TUNOB TPAHCMOPTHbIX CPEACTB, KPOME aB-
TOMOGWNSA, OAHAKO WX yAeNbHbIE MOWHOCT-
Hble 3aTpaThl B pexume 3apsja 3Hauu-
TENbHO XyXe APYrux TMNOB HaKkonuTene,
x0T 06N1ajaloT Ny4WUMKU NOKasaTensimMmu
B pexxume paspsaga. Jlyywuni nokasatens
yAenbHbIX MOLWHOCTHbIX 3aTpaT B pexume
3apaga y MexaHU4ecKux HaKkonuteneu,
4TO NO3BONSET X UCMONL30BATb B PEXMU-
Me peKynepaTMBHOrO TOPMOXEHHUSA. Xpa-
HUTb 3HEPruIo Nyylle BCEro B NHeBMaTH-
YECKMX HaKOMUTENsiX, OAHAKO A0BOMbHO
XOpOlUWe pe3ynbTaTbl UMEIT WOHUCTOPLI
1 aKKyMynsTopbl.

Kak cnepyeT u3 Kpatkoro 063opa, Hu
OfIMH U3 AaHHbIX TUNOB HaKoNUTenen He
ABNAETCA ONTUManbHbIM. MO3TOMYy Mbl
CYyuTaeM Heo6X0AMMbIM NPUMEHEHUE
KOMOUHWPOBAHHbIX HaKonuTenen 3aHep-
rMK, COCTOALMX W3 ABYX MAM Tpex pac-
CMOTPEHHbIX BbIlE TUMOB, Y4TO MO3BOMUT
peanu3oBaTb MpeuMyLiecTBa Kawaoro
13 TUNOB, HUBENWPOBAB WX HeaocTaT-
KU. YnpaBneHue nepetoKamu MOLYHOCTH
MeXy 3neMeHTaMu TAroBoW nepejayv

npeanaraeTcs nNpou3BOAMTb Ha OCHOBE
MHTENNEKTYaNbHOW CUCTEMbI YpaBNEHHS,
KOHTpOninpylowen paboTy Kak HakonuTe-
nen, TaK U ABUraTens BHyTPEHHero cropa-
HUS W ABUKUTENEN.
Takum 06pa3om, HEO6X04MMO MNpo-
BeCTH:
— aHanu3 CylecTBylOLWUX TUMOB Ha-
KONUTenei aHeprum AN TpaHcnopT-
HbIX CPEACTB, ONpeaenuTb ux 06-
NacT NpUMEHeHNs ANs PasnuyHbIX
TUNOB TPaHCNopTa;
— pa3paboTKy K/Il4YeBbIX OCHOB
C LieNblo BbiGOpa CTPYKTYpbl KOMN-
NIEKCHOrO  HaKOMUTENsi 3Hepruu
NS TPAaHCMOPTHbLIX CPEACTB U ero
COCTaBAAIOLWMX;
— pa3paboTKy MHTeNNeKTyanbHOW cuc-
TeMbl ynpaBieHWs TArOBbIM 3NeK-
TPONPUBOAOM. 7loxoMoTHE
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PKP INTERCITY NTPOZAEMOHCTPYBAJIH HOBWUM NOTAT FLIRT

npo6yBaHb.

B ABCTpii».

Koncopuiym Stadler-Newag (cninbHe wBeiuap-
CbKO-NOJIbCbKE NiANPUEMCTBO) NocTaBuB nepui 3 3 20
enektponoiaais Flirt nonbcbKin Komnaxii PKP Intercity.
Hosui enektponoiaa Flirt wupokomy 3arany 6yno npea-
CTaBNeHO Ha CTaHUii KaTtoBsiue nicns 3aBepleHHs Bu-

«[ins 3a6e3neyeHHs HafiMHUX Ta 3py4HUX nepese-
3€eHb NacaXupis MW BUNPOGYEMO TPAHCMOPT HE TiNbKK
Ha TepuTopii Monbui, a 1 3a KOPAOHOM», — 3a3Ha4uB
ronosa KomnaHii Stadler Poland Kpictian Cnidirep. «Tak,
OAWH i3 NOTAriB NPOXOAWUTbL AOAATKOBI BUMPOGYBaHHS

KepisHuutso PKP Intercity 3asBuno, Wwo 6yaiBHuL-
T80 15 enekrtponoisais Flirt yxe 3aBeplweHo. Mepes-
6ayacTbes, WO NoTarK GyayTb BBEAEHI B EKCnyaTaLilo
B rPyAHi NOTO4HOro poky. Enektponoisam Flirt Kypcy-
BaTMMYTb YOTUPMa MaplipyTamu: Bapwasa — Buarouy;
OnbwTtnH — BapwaBa - Kenbue — Kpakis; MauMHs —
Buarow, — Nloa3b — YeHcroxoBa — KatoBiue; Kpakis —
Noasb — LeuuH.

KoHanuioHOBaHi BOCbMUBAroHHi NOTAMM BKAOYAIOTbL y ce6e BaroHu NepLioro Ta Apyroro Knacy i BaroH-pectopaH. CanoH BaroxHa
OCHaLLeHO eKpaHaMu, fKi I6eMOHCTPYIOTb Y PeXUMi peanbHOro Yacy iHpopmalLiio Ans nacaxupis, i NaHAycamu Ans Noaen 3 0Co6uBY-
My noTpe6amu. Enextponoisamn notyxHicTio 3 KB NOCTiNHOro CTpyMy pO3BMBAIOTb MaKCHManbHy WBHAKICTb 160 KM/roa i OcHalLeHi
€BPONENCHKOI0 CUCTEMOIO YNPaBiHHA PyXOM MOI3AIB APYroro pisHs.

Motsru 6yno 3amosneHo uie y 2013 poui BianNoBiaHO A0 AOroBOPY Ha cymy 1156 MApPA 310THUX, We 465 MAH 3710TUX NOBUHHI 6yTH
BunnayeHi npotarom 15 pokis noaanswoi ekcnayatauii noisais. 70% 3amMoBeHHs NpodiHaHCOBaHO EBPOCOIO30M.

3a marepianamu http://www.railwaygazette.com




