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BopToBOJi KOMIIJIEKC IPEeIUKTVUBHOM AMAarHOCTUKMU
J10KOMOTHUBOB AO «TpaHCcMaIIXOIIVHT»

CuHenbHUKOB Uropb AjleKCaHOPOBUY, PYKOBOAUTEIb
npoekToB OO0 «TMX UHTennekryaibHbie CUCTEMBbI»

KouTakTtHbie ganubie: 107113, MockBa, yi1. 3-s1 PIOMH-
ckas, 18, ctp. 22; Ten. +7 (495) 899-01-95, e-mail: igor.
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AuHoTanms: [JaHHas CTaThs IPEICTABISIET Pe3YIbTaThl
Ppa3paboTKY M TECTUPOBaHMSI 60PTOBOIO KOMILIEKCA IIpe-
IUKTUBHOM JUarHOCTUKM JIOKOMOTUBOB, IIpeSHA3HAUEH -
HOT'O OJ1s1 TIOBBINIE€HN S HaAde>KHOCTU TeXHUMKHM, CHVDKEHU ST
KOJIMYECTBA OTKA30B M HEIIAHOBBIX peMOHTOB. B padoTe
MIpeCTaB/IeHO OIVCaHe METOLOIOI MM Pa3paboTKIL KOM-
IjIeKca, 0co6eHHOCTY cbopa M aHaaM3a JaHHbIX, a TaK-
JKe aJITOPUTMOB ITPOTHO3MPOBAHMS BO3SMOXHBIX OTKAa30B.
Kpome Toro, mpuBOIATCS pe3y/IbTaThl ITOJEBbIX MCIIbITA-
HUN U TEeCTMPOBAHMA KOMIIIEKCA Ha PeaJIbHBIX YCJIOBUSAX
9KCILIyaTalyuy JIOKOMOTUBOB. IIpecraBieHHble B CTa-
The JaHHbI€ MOI'YT 6I)ITI) TI0JIE3HBbI CIieguaJamncram B 06-
JIACTYM pa3paboTKM ¥ IKCIUIYATALMU KeJIe3HOLOPOKHOI0
TPaHCIIOPTa.

KnwoueBsie cioBa: BI/I6pO,[[I/IaI‘HOCTI/IKa, 3JIEKTPOBO3
«Epmax», HaJe>XHOCTb JIOKOMOTVBA, OTKAa3bl HA JIMHUN,
NpeguKTUB.
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AnHOTauus: B craTtbe paccCMaTpMBarOTCs BOITPOCHI obe-

CIIeYeHNs BOKIEHMSI COeAMHEHHBIX M0e300B OAHO JI0-
KOMOTMBHOVi 6puramoii. OmnycaH mporpaMMHO-aInapar-
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Onboard complex of predictive diagnostics of TMH
JSC locomotives

Igor Sinelnikov, Project Manager of “TMH Intelligent
Systems” LLC

Contact information: Bldg. 22, 18, 3rd Rybinskaya street,
Moscow, 107113, tel. +7 (495) 899-01-95, e-mail: igor.
sinelnikov@tmhsmart.ru

Abstract: The author presents the results of development
and testing of locomotive onboard complex of predictive
diagnostics,which was designed to increase the reliability
of equipment, reduce the number of breakages and
unplanned repairs. The author provides a description of
the methodology of complex development, peculiarities of
data collection and analysis, algorithms of possible failures
prediction. The results of field studies and trials of the
complex in actual operating conditions are also given in
the article. The article can be useful to specialists in the
field of development and exploitation of railway transport.

Key words: vibration-based diagnostics, electric
locomotive Ermak, locomotive reliability, line failures,
predictive.
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Contact information: 10, 3rd Mytischinskaya Street,
Moscow, Russia, 129626, tel. +7(495)602-80-44, e-mail:
khudorozhko.maksim@vniizht.ru

Abstract: The article considers the issues of ensuring

of single locomotive crew driving linked multiple trains.
The authors describe software and hardware complex of
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HbII KOMILJIEKC CUCTEMBbI YIIpaBIeHMS IOKOMOTUBOM [IJISI
UCCIeA,0BaHMS TPOLOAbHO-AMHAMUYECKUX YCWIINIA B CO-
CcTaBe COeIMHEHHOTO Ioe3/1a, JaHa OlleHKa pe3y/lIbTaTOB
MaTeMaTUYeCKOro MomenupoBanus. OmucaH uHTepdeic
COCTOSTHMSI aflllapaToB BeJOMOI'0 IOKOMOTHBA M ITlepeueHb
anraparoB, yIIPaBIsieMbIX C BeLyILero JOKOMOTHBA.

KnioueBbie ¢J10Ba: COeVMHEHHbIN 11031, paAioKaHal,
IUHAMMUYECKIE UCTIBITAHNUS, ITOPUTMbI TPOTPAMMHOTO
obecrieyeHus , MOIeIIPOBaHME.

MNHHOBauu B [MarHOCTUKeE KOJE€CHbBIX mnap nmoaBVK-
HOroO CoCTaBa IMyT€BbIMUY MAarHUTOMHAYKIVMOHHBIMU
JaTYMKaMn

CosiomuH Brragymup AyiekcaHIpOBUY, [I.T.H., Ipodeccop
Kadenpsl «MeKTprUecKye MallHbI 1 anrapatbi» OIBOY
BO «PocToBCKMIA rOCYHapCTBEHHBI YHUBEPCUTET My Tei
COOGIIeHMSI»

[lITanke Beponuka BanepreBHa, HauanbHMK HayuyHO-BHe-
IpeHuYecKkoro rieHTpa «besomacHocTs TpaHcnopta» PI'EOY
BO «PocToBCKMIA rOCYIapCTBEHHBIN YHUBEPCUTET My Tei
COOGIIeHMSI»

KonTaktHas nHopmarms: 344038, 1. PocroB-Ha-/IoHYy;,.
IL1. M. POCTOBCKOTI'O CTPEJIKOBOTO IT0JIKA HAPOIHOTI'O OITOJI-
yeHus, ;1. 2, Teit. +7 (800) 707-19-29, e-mail: ema@rgups.
ru; Arnold.shtanke @yandex.ru

AHHOTaUWMs: JTallbl AMHAMUYHOTO pacIIMpeHMsI Kees3-
HOJIOPOKHOJ ceT cormacHo CTpaTeruy pa3BUTHs JKejies-
HOZOPOXKHOTO TpaHcropTa (2016—-2030 rogpr) [1] ipemyc-
MaTpUBAIOT CO3AaHNe YCIOBMIA 1T pOPMIUPOBAHMS HOBBIX
TOUEK 9KOHOMMYECKOTO POCTA CTPAHbI, BBIXOAA HA MUPO-
BOJi YPOBEHb TEXHOJIOTMYECKOT0 1 TEXHIUUECKOTO pas3Bi-
THUSI SKEJIE3HOJOPOKHOTO TPAHCIIOPTA Y 3HAUUTEITBHOTO
MTOBBIIIEHNMST KOHKYPEHTOCIIOCOGHOCTY POCCUIACKIUX Ke-
JIe3HBIX 1OpOT. CylleCcTBeHHbIE Pe3Y/IbTaThl B TIOBIIIEHUN
3¢ deKTUBHOCTY pabOThI sKeJIE3HOAOPOKHOI OTPACIN MO-
I'yT GBITh JOCTUTHYTHI IIPY ITPUMEHEHUY TEXHOIOTHI Big
Data, IoT, Blockchain B pamkax undpoBu3ammmu xenes-
HbIX 1OpoT. Pa3paboTka 1 BHeApeHye HYGPOBBIX TEXHO-
JIOTM 4 TIO3BOJISIT KOHCTPYKTOPCKUM IIEHTPaM I0-HOBOMY
KOMITOHOBaTbh OOBEKTHI JKeIEe3HOAOPOXKHO aBTOMATH-
K1, TIOBBIIIAST IIPY 3TOM 3D PEeKTUBHOCTDb UX PabOThI TP
SKOHOMMM CPEJICTB HA M3TOTOBJIEHNME U IKCILTyaTalMIO.
[IpMopuUTeTHBIMY HATIPABIEHUSIMY PAa3BUTHS Kele3HO-
IOPOSKHO OTPaC/IN ABJISIIOTCS 06ecIieue e CTabuIbHOTO
1 6e3ommacHoro GyHKUMOHUPOBAHMS JKee3HOLOPOKHOM
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the locomotive control system for studying longitudinal-
dynamic forces in a linked multiple train. The results of
mathematical modeling are assessed in the article. The
interface of the devices condition in the driven locomotive
and the list of devices controlled from the leading
locomotive are described by the authors.

Key words: Linked multiple train, radio channel, dynamic
testing, software algorithms, modeling.

Innovations in diagnostics of wheel pairs of rolling
stock by track magnetic induction sensors

Vladimir Solomin, Ph.D. (Engineering), Professor of the
Electrical machines and devices Department, Rostov
State Transport University

Veronika Shtanke, Head of the Scientific and Innovation
Center “Transport Safety”, Rostov State Transport
University

Contact information: 2, Rostovskogo Strelkovogo Polka
Narodnogo Opolcheniya Sq., Rostov-on-Don, 344038,
tel. +7 (800) 707-19-29, e-mail: ema@rgups.ru; Arnold.
shtanke@yandex.ru

Annotation: The stages of the dynamic expansion of
the railway network, according to the «Strategy for the
development of railway transport (2016-2030)»[1],envisage
the creation of conditions for the formation of new points
of economic growth in the country, reaching the world level
of technological and technical development of railway
transport and significant increase of competitiveness of
Russian railways. Significant results in improving the
efficiency of the railway industry can be achieved with
the application of Big Data, IoT, Blockchain technologies
in the framework of railway digital transformation. The
development and implementation of digital technologies
will allow design centres to redesign railway automation
facilities while increasing their efficiency in conditions of
saving money on production and operation costs. Priority
areas for railway sector development are ensuring stable
and safe railway infrastructure functioning, improving
the availability and quality of railway transport services,
implementation of a set of measures, which are aimed to
remove infrastructure constraints. The introduction of
intelligent systems for the safe functioning of freight and
passenger high-speed rolling stock was highlighted as one
of the most important measures to improve the efficiency
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MHGPaACTPYKTYPbI, TOBBIIIEHNE JOCTYITHOCTY M Ka4eCcTBa
YCITYT 3KeJIe3HOJOPOKHOTO TPAHCIIOPTa, a TAKKe peasn3a-
1M1 KOMILJIeKca Mep, HalpaB/ieHHbIX Ha YCTpaHeHue MH-
dpacTpykTypHbIX OTpaHnueHmii. Cpeau BaskHENIINX 3a-
Jlau I10 ITOBBIIEH IO 3P EKTUBHOCTY SKeJIe3HOIO0POXKHOI
ceTy GbLIY BbIJIeJIEHbI MEPbI TI0 BHEIPEHUIO MHTEJIEKTY-
aJTbHBIX CYICTEM 111 6€30I1aCHOI SKCITTyaTal[Mi TPY30BOT0O
Y IaCCaXKMPCKOT'O BBICOKOCKOPOCTHOTO MOABMKHOTO CO-
craBa [2]. Texuuuyeckas AyarHOCTKA NIPU IBVKEHUN T10-
e37]a — 9TO IIPOLIEeCC OLEHKI COCTOSIHMSI 06beKTa, BK/II0Ua-
0171 MOHUTOPUHT TEKYIIero TeXHNUeCKOT0 COCTOSTHUS
06beKTa 1 IIPOTHO3MPOBaHMe BpeMEeHHOI'0 MHTepBasa, B
TeueHye KOTOPOro paboToCIIOCOOHOCTh 00 BEKTA B KPUTH -
YECKOM, ITPeJaBapUifHOM COCTOSTHUM OYIET COXPaHSIThCSI
[3]. Onist o1leHKM HaZeXHOCTYU U CTeleH TapaHTum 6e3-
OTKa3HOI1, 6€30TIIeTOYHOI CITY>KOBI TOABMUKHOTO COCTaBa
HeoOXOIIMO pacIIUPSTh GYHKIVOHAIbHbIE BO3MOKHO-
CTY IPUMEHSIEMOTO JMarHOCTUYECKOTO 000PYIOBaHMS,
06ecITeunBaloIero HermpepPbIBHbIM KOHTPOJIb COCTOSTHUS
06BeKTOB 3KeJIe3HOLOPOKHOIO TPAHCIIOPTA.

KiroueBsle ¢/10Ba: MarHUTOVH/TYKIIMOHHbI TATUNUK, MO-
HUTOPMHT KoJieca, M3HOC KOJIeCHOI aphbl, JaTUYMK Kosieca,
CUTHAJIBI OT JaTuMKa.

HpMMeHEHMe TeXHOJIOT UM UCKYCCTBEHHOTIO MHTEJI-
JIEKTAa OJi JK€JI€3HOAOPOKHOTIO TPAHCIIOPTAa

ITonoB I1aBesn AjiekcaHIPOBMY, K.T.H., 3aMeCTUTEJIb TeHe-
pajbHOro AupekTopa — aupekTop CII6® AO «<HUAC»

KouTaktHas nHpopmanms: 109029, r. MockBa, yi1. Hu-
skeropopckast 27 crp.1, renr. +7 (812) 380-53-03, e-mail:
p-popov@vniias.ru

AnHoTanus: B ctaTbe pacCMOTPEH OIBIT IPUMeHEeHMSI
HeJipOHHBIX ceTelt AJ1s1 aBTOMaTU3alyu IBUKeHUS T10e3-
ITOB B 4aCTY TEXHNYECKOTO 3PEeHWSI 11 0OHAPYKEeHMSI ITpe-
MISITCTBUI ¥ pacrio3HaBaHMSI )KeJle3HOLOPOSKHbBIX 3HAKOB,
curHasoB. [IpuBeeHbI IPUMePbI UCTIOIb3yeMbIX TEXHOJIO-
M ICKYCCTBEHHOTO MHTEJIIEKTA, JAHO OIMCcaHNe 0COOeH-
HOCTeli paboThl c HAGOPaMM JAHHBIX — JATACETAMM — JIJIsI
00yueHMsT HEJPOHHBIX CEeTell.

KnroueBble c10Ba: kejle3HOO0POXKHBIN TPaHCIIOPT, UC-
KYCCTBEHHBII MUHTEJJIEKT, HEJIPOHHbIE CETU, TEXHUYECKOE
3peHue, 00HapyKeHe MPensITCTBUIA, JaTaceT, 6eCImIoT-
HbI} I0€e3[1, TOKOMOTUB.
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of the railway network [2]. Technical diagnostics during
the movement of a train is the process of assessing the
condition of an object including monitoring the current
technical condition of the object and pre-operative
forecasting the time interval, during which the operation of
the object s critical shall be saved [3].In order to assess the
reliability and guarantee of the reliable trouble-free service
of rolling stock it is necessary to expand the functionality
of the diagnostic equipment used to ensure continuous
monitoring of railway facilities.

Key words: magnetic-induction sensor, wheel monitoring,
wheel deterioration, wheel sensor, sensor signals.

Application of Al technologies in railway transport

Pavel Popov, Cand.Sc. (Engineering), Deputy general
director —director of the Saint Petersburg branch, «<NITAS»
JSC

Contact information: Bldg. 1, 27, Nizhegorodskaya
street, Moscow, 109029, tel. +7 (812) 380-53-03, e-mail:
p.-popov@vniias.ru

Annotation: The authors consider the experience of using
neural networks for railway traffic automation in terms of
technical vision for detecting obstacles and recognizing
railway signs and signals. The article contains practical use
cases of artificial intelligence technologies and description
of the features of working with datasets for training neural
networks.

Keywords: railway transport, artificial intelligence, neural

networks, technical vision, obstacle detection, dataset,
unmanned train, locomotive.
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Ot umdpoBoro myTy K 1y poBbIM TEXHOIOTUSIM

[Ipoxopos Baagummp MuxaiiyioBud, K.T.H., TEXHUUECKUIA
3KCIepT OTaesna HUbPOBLIX PellleHM [7Is Ty TeBOTO KOM-
wiekca OO0 «CuHapa Alroputm»
KonecuukoB Kupunn Bragumuposuy, reHepaabHbIi g1~
pexrop OO0 «CuHapa Aiiroputm»
CnacrennH Anekcauzp IOpbeBuy, BeLy1iyii Hay4HbI CO-
TPYIHMK OT/Aesa MG POBBIX PellleHMA )15 ITyTeBOr0 KOM-
wiekca OO0 «CuHapa Anroputm»

KonrakrHast uHpopmarnms: 109147, Mocksa, yi. Tarau-
cKas, g.17-23,ten.: +7 (916) 434-68-37,+7 (495) 258-71-64
(m06.20891),+7 (916) 826-20-46, e-mail: ProhorovVM1@
sinara-group.com; KolesnikovKV@sinara-group.com;
SlasteninAU@sinara-group.com

Ann"oTanus: [TacmopToMm cTpaTerny IudpPoBOIi TpaHC-
dbopmaiuu TpaHciopTHOI otpaciu go 2030 roga, paspa-
60TaHHBIM BO UCIIOJTHEHME Psi/ia TOpyueHuii [Ipe3umeHTa
uIlpaBuTenbcTBa Poccuiickor @enepaiym, OMHUM U3 He-
JIOCTAaTKOB OTMEYaeTCs «OTCYTCTBYE IIM(PPOBOTO MHCTPY-
MeHTa KOHTPOJISI COCTOSTHVSI 06 beKTOB TPAHCITOPTHOM MH-
(pacTpyKTypsI (CYIIECTBYIOMIVX U CTPOSIIINXCS), BKITIOYAsT
MPeIVIKTMBHYIO aHATUTUKY HE0OXOIMMOCTY OOCTysKMBa-
HMSI M PEMOHTAa». B KauecTBe pellleHNS TpejiaraeTcs pea-
JIM30BaTh MPOEKT «LIyhpoBbIe IBOIHIIKY 00BEKTOB TPAHC-
TTOPTHOM MHOPACTPYKTYPhI», KOTOPBIN 32 CUET CO3MAHMS
MH(POPMAaIVIOHHO CHCTEMBI yYeTa U IJIaHMPOBAHMSI pa-
60T/3aTpaT Ha ITPOEKTUPOBaHNE, CTPOUTETBCTBO, PEMOHT
U cofepykaHye 06 beKTOB TPAHCIIOPTHOM MHMPACTPYKTYPbI
TO3BOJIUT AOCTUYD CHVDKEHUST pacXOA,0B Ha TPAHCIIOPT-
HYI0 MHGPACTPYKTYPY, BKIIOUASI TPEAUKTUBHYIO OTITH-
MU3auuio o6cmykuBanust v peMoHToB. 000 «CuHapa A-
TOPUTM» TIPeICTaBIIsIeT MiepBbie Pe3y/lbTaThl Ilepexofa K
111G POBLIM TEXHOIOTUSIM TIPY PeIIeHNUY 3a7ay ITyTEBOTO
KOMILJIeKCa Ha IpyMepe BHeApeHus cucteMbl DTscan.

KiroueBsie ciioBa: MHGPACTPYKTYPa, KeTe3HOIO0POXK-
HBI IyTh, AMATHOCTYKA JKeJIe3HOLOPOSKHBIX Iy Telt, KOM-
dopT npoesga maccaxkupos, HMGPOBOI MyThb, CUCTEMA
IIMarHOCTUKMU.
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From digital railway track to digital technologies

Vladimir Prokhorov, Cand. Sci. (Eng.), Technical expert of
Digital Solutions for the railway track complex department,
“Sinara Algorithm” LLC.

Kolesnikov Kirill Vladimirovich, General Director, “Sinara
Algorithm” LLC.

Slastenin Aleksander Yuryevich, Leading researcher of
Digital Solutions for the railway track complex department,
“Sinara Algorithm” LLC.

Contact information: 17-23, Taganskaya st., Moscow,
109147, tel. +7 (916) 434-68-37, +7 (495) 258-71-64 (m06.
20891), +7 (916) 826-20-46, e-mail: ProhorovVM1@
sinara-group.com; KolesnikovKV@sinara-group.com;
SlasteninAU@sinara-group.com.

Abstract: The “Passport of the digital transformation
strategy of the transport industry” until 2030 was
developed in pursuance of Instructions from the President
and the Government of the Russian Federation. One of its
weaknesses is “the lack of a digital tool for monitoring the
condition of transport infrastructure facilities including
predictive analytics for maintenance and repair.” As a
solution, it is proposed to implement the project “Digital
twins of transport infrastructure facilities”, which will
allow to achieve a reduction in transport infrastructure
costs including predictive optimization of maintenance
and repairs. LLC “Sinara Algorithm” presents the first
results of the transition to digital technologies in solving
the problems of the track complex on the example of the
implementation of the DTscan system.

Key words: infrastructure, railway track, diagnostics of

the railway track, passenger comfort, digital railway track,
diagnostic system.
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ITpakTHUecKue Kelichl ¥ BO3MOXHOCTY IIPUMEHeHMsI
TEXHOJIOTMi1 MAIIMHHOTO 00yYeHMS B KeJIe3HOI0POXK-
HOJ OTpacin

XapuH Oner BiiagymMiupoBuy, 3aMeCTUTeNb FeHepaJIbHOrO
nupekTopa 1o 1udposoit TpaHchopmanuu HayuHo-uc-
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nHbopMaiun» dOemepaybHOTO roCyIapCTBEHHOTO aBTO-
HOMHOT'0 06pPa30BaTEIbHOTO YUPEKIEHMS BICIIETO 06-
pasoBaHus «Poccuiickumiit yHuBepcuteT Tpancnopra» (PYT)
Tannupin Makcum AHApeeBud, npekTop LleHTpa TexHO-
JIoTMYecKUX MHGOPMAIMOHHBIX cucTeM HayuHo-mcce-
IOBATEbCKOTO MHCTUTYTA JKeJIE€3HOLOPOXKHOTO TPaHC-
nopta (BHUIKT)

SInuenko 'epman OneroBudY, MH>KeHep-IporpaMmucT Ha-
YYHO-UCCIIe[0BATEIbCKOTO MHCTUTYTA JKeJIe3HOLOPOKHO-
ro rpaHcriopra (BHUMIKT)

KonrakrHas nadopmanusa: 129626, r. Mocksa, yi1. 3-s1
MpITuMHCKas, 1. 10, Ten. +7(499)260-41-11, e-mail:
kharin.oleg@vniizht.ru, kulagin.maxim@vniizht.ru,
galitsyn.maksim@vniizht.ru, yanchenko.german@
vniizht.ru

AnHoOTanys: B cTaThe MOKa3aHa aKTyaabHOCTb UCCIEN0-
BaHMIi B 00/1aCTY MCKYCCTBEHHOTO MHTe/eKTa (V). Bce
paccyskaeHus aBTOPOB MOJKPeIieHbl TpeMS IpUMepaMu
110 TIpUMeHeHMI0 TexHoyoruii UM B kene3HOI0POXKHOM
oTpaciu. Pa3paboTaHbl aITOPUTMbI ITPOTHO3UPOBAHMS
OCTaTOYHOTO Pecypca TATOBBIX 3JIeKTPOIBUTaTeIe, CO3-
JlaH MHTEeJUIeKTYa/IbHbII areHT Ha 6a3e G0JbIINX SI3bIKO-
BBIX MoOeiel Il B3aMMOeCTBIUS CO CrielaaucTaMu
OAO «PXII»,a TakkKe nipefcTasiieH IpuMep IpMMeHeH s
aJITOPUTMOB KOMITbIOTEPHOTO 3PEHMS /11 OOHAPYKEH VST
OTIACHBIX 0OBHEKTOB Ha YT M0e37a. ABTOPHI ITOAUEPKU-
BAIOT BYKHOCTb 3TUX TEXHOJIOTUIA 115 OITUMU3aLV [TPO-
1[€CCOB U IOBBILIEHNS 6€30MTaCHOCTY B 5KeJIe3HOLOPOSKHOIA
cdepe, MpegoCTaBJIsist IEPCIEKTUBHBIE PELIEHNS JIJISI CO-
BpeMeHHbBIX BbI30BOB JAaHHOI OTPaCIN.

KnroueBsbie cioBa: NMpeaIMKTUBHAs aHa/INTHUKA, GoJbIIast

SI3bIKOBAsI MOJI€JIb, He/ipOHHAsI C€Th, KOMITbIOTEPHOE 3pe-
HIie, IeTeKTHUPOBaHNe.
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Practical cases and application opportunities of
machine learning technologies in the railway industry

Oleg Kharin, Deputy General Director for Digital
Transformation, Railway Research Institute of JSC Russian
Railways (VNIIZHT)

Maksim Kulagin, Cand. Sc. (Engineering), Head of the
Al Centre, Railway Research Institute of JSC Russian
Railways (VNIIZHT), Assoc. Prof. of the Department of
Management and Protection of Information of Russian
University of Transport (MIIT)

Maksim Galitsyn, Director of the Technological Information
Systems Center, Railway Research Institute of JSC Russian
Railways (VNIIZHT)

German Yanchenko, Software Engineer, Railway Research
Institute of JSC Russian Railways (VNIIZHT)

Contact information: 10, 3rd Mytishchinskaya street,
Moscow, 129692, tel. +7(499)260-41-11, e-mail: kharin.
oleg@vniizht.ru, kulagin.maxim@vniizht.ru, galitsyn.
maksim@vniizht.ru, yanchenko.german@vniizht.ru

Abstract: The article shows the relevance of research
in the field of artificial intelligence (AI). All the authors’
conclusions are supported by three examples of the
application of Al technologies in the railway industry.
Algorithms of forecasting the residual life of traction
electric motors have been developed, an intelligent agent
hasbeen created on the basis of large language models for
interaction with specialists of RZD JSCO. The authors give
an example of using computer vision algorithms to identify
potential hazards in the train path. The authors emphasize
the importance of these technologies for optimizing
processes and improving safety in the railway sphere
providing promising solutions for modern challenges in
this industry.

Key words: predictive analytics, large language model,
neural network, computer vision, demodulation.
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K Bompocy BbIOOpa paiMOHAIbHBIX XapaKTEePUCTUK
CBfi3€ii B TOPM30HTAIbHO IVIOCKOCTY 3KUIIaXKa CKO-
POCTHOrO MOTOPBAaroHHOTO IIOJABVJKHOTO COCTaBa
JJISI SKCIUTYyaTalMy Ha IMOJIUTOHAX C OOMBIINM KOJIN-
YeCTBOM KPMBBIX MaJIOTO paauyca

Koccos Banepuit CemeHOBMY, [.T.H, Tpodeccop, reHepajb-
HbIi1 fupekTop AO «HayuyHO-1MCC/Ie0BaTeNbCKUI U KOH-
CTPYKTOPCKO-TEXHOIOTUYECKUI MHCTUTYT MOJIBMUKHOTO
coctraBa» (AO «<BHUKTN»)

bepesun Bacunuii BuranbeBuu, K.T.H., Be QYL HAYYHbIA
corpynHUK AO «BHUKTW»

VnbyH Vnbs EBreHbeBuY, 3aBeIyIONINIi JabopaTopueit
JIVHaMMKY SKUMAKHBIX 4acTell MTOABVDKHOTO COCTaBa OT-
nena guHaMmuku AO «BHUKT»

[Tonomapés AHpeit CepreeBiudy, 3aBeAyIOIIIi TaGOpaTO-
pueit IMHaMVKM ITPUBOOB ¥ BUOPOAKYCTUKM MTOJBVKHO-
ro cocrasa otzena gvHaMmyky AO «BHUKT»

KonrakrHas nagopmanms: 140402, Poccuiickas Depe-
patist, MocKoBcKast 06/1acTh, T. KomomHa, yir. OKTSIOpbCKO#
peBomonnn, 410, Ten.: +8(496)618-82-48, berezin-vv@
vnikti.com

AnHoTanus: B cTaTbe IpoBeieH aHa/IN3 AMHAMUYECKUX U
I10 BO3[e/CTBUIO Ha ITyTh Pe3YJ/ILTaTOB VCIIbITAHUI MOTOPD-
BaroHHOT'O ITOABVKHOTO COCTaBa, BHIIOJTHEHHOT'O 110 KOH-
CTPYKTOPCKO¥ JOKYMeHTalNy 3apy6eXXHbIX cTpaH. OTMe-
YeH BbICOKMI YPOBEHb CMJIOBOTO BO3AEMCTBIS SKUITaKA Ha
ITyTh B KPUBBIX yUaCTKAX, TPUBOASIINI K CBEPXHOPMATHB-
HOMY M3HOCY I'pe6GHeii Koiec. BbIsIBIeHbI CyLIeCTBEHHbIE
MIPeBbIIIEHNST )KECTKOCTY TTONTePEUHOI CBSI3Y KOJIECHBIX
rap ¢ pamoii TeJeXK! U MOMEeHTa COIIPOTUBIIEHUS TIOBO-
pOTY TeJeskeK peKOMEeHA,0BaHHbIX 3HaUeHMIA, TOTyYeHHbIX
Ha OCHOBaHUM IIPOBeJeHHbIX MHOTOUMC/I€HHbIX UCIIbITa-
HMIT ¥ MOZleMpoBaHmsL. 1151 CHUskeHMsI M3HOCA TpebHeit
KOJIeC MpeAJji0skeHbl BApMaHThl MO EePHU3AL MY TeIeXKeK.

KiaroueBsle cjioBa: YPOBEHDb CMJIOBOTO BO3eiCTBUS Ha

MMyTh B KPUBBIX, MOJI€pHM3ALIMS TeJIeXeK, TonepeyHas
>KeCTKOCTb KOJIECHOI Maphbl, JIEMHUCKATHbBIN MeXaHMU3M.
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On the issue of choosing rational characteristics of
the horizontal plane links of the high-speed multiple-
unit rolling stock undercarriage for operation on the
landfills with a large number of sharp curves

Valeriy Kossov, Ph.D. (Engineering), Professor, General
Director, JSC “Scientific-Research and Design-Technology
Institute of Rolling Stock” (VNIKTI JSC)

Vasily Berezin, Cand. Sci. (Engineering), Leading
Researcher, VNIKTI JSC

Ilya Ilyin, Head of Dynamics of rolling stock crew parts
Laboratory of Dynamics Division, VNIKTI JSC

Andrey Ponomarev, Head of Drive Dynamics and Vibration
Acoustics of Rolling Stock Laboratory of Dynamics Division,
VNIKTI JSC

Contact information: 410, Oktyabrskoy Revolutsii str.,
Kolomna, Moscow Region, 140402, tel.: +8(496)618-82-48,
e-mail: berezin-vv@vnikti.com

Abstract: The authors conducted the analysis of the
dynamic and impact on the path of test results of motor
carriage rolling stock constructed on foreign design
documentation. The authors detected a high level of crew
force influence on the path in the curved sections resulting
in excess wear of the wheel ridges. The article contains
substantial exceedances of the rigidity of the cross-
coupling of the wheelsets with the trolley frame and of
the torque of the bending resistance of the recommended
values obtained by numerous tests and simulations. In
order to reduce the wear of the wheel ridges, variants for
modernizing trolleys are proposed in the article.

Key words: level of force impact onto the track in curves,

bogie modernization, lateral rigidity of the wheel pair,
lemniscate mechanism.
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AHHOTALUUU

IIpombimieHHOCTh Poccun: ntorn 2023 roga

[Ixapyra AHTOHMHA AJIeKCaHAPOBHA, CTAPIINIA SKCIIePT-
aHAIUTUK OTHeJIa CIeLMabHbIX TPOEKTOB JerapTaMeH-
ta TOK MHcTHUTYTaA ITpO6IEM eCcTeCTBEHHBIX MOHOIIOMIA
(UTIEM)

PypnakoB EBrennii HukonaeBnud, 3aMeCTUTENb PYKOBOIM -
Tens genapramenTta TOK, pykoBoAUTENb OTAE/1a SKOHO-
MMKO-MaTeMaTU4YeCcKoro MoJeapoBaHus M TPOTHO3U-
poBaHust ITHCTUTYTA ITPOGJIEM eCTeCTBEHHBIX MOHOIIONMI
(UTIEM)

KonTakTHas mHGopmanmsi: 127473, r.Mocksa, yi. Kpac-
HoITposieTapckast, 16 ctp. 1,ten. +7 (495) 690-14-26,e-mail:
pr@ipem.ru

AnHOTauus: B pa6oTe mpoBefeH aHAIN3 AMHAMUKA U
CTPYKTYPbI MPOMBILIIEHHOTO MPOU3BOACTBA B Poccuu 3a
2024 roga. O61IMiT ypOBEHb COCTOSIHMSI IIPOU3BOACTBA U
CIIpOCa Ha MPOMBIILJIEHHYIO MPOAYKINIO U3MEPEH NPU
niomoniy nuaekcos UTTEM-nipoussozacrso n UTTEM-cripoc,
a TaKKe MHJeKCa MPOMBIIJIEHHOTO ITPOu3BoAcTBa Poc-
crata (UIIII). B ctaTbe nipegocTaB/ieH aHaIN3 B3auMOC-
BsI3eil MeXIy lleHaMu, ToTpe6ieHreM 1 Ao6bIueli sHep-
ropecypcoB, COCTOSIHMEM MPOMBbILIVIEHHOCTY B Poccun u
3apybekHbBIX CTpaHaX. B ycoBusx geduimra cTaTucTu-
YyeCcKUX JaHHbIX aBTOpPaMM MTPOAHAIM3UPOBAHO COCTOSI -
HIi€ POCCUIICKOIi 00pabaThIBAIOILEl ITPOMbBIIIIIEHHOCTY IT0
rpymmam oTpacieit — HU3KO-, CpeJiHe- ¥ BLICOKOTeXHOJIO-
TUYHBIM, TPUBEAEHbI TPUMePbI PEaTM30BaHHBIX KPYITHBIX
MHBECTIIPOEKTOB U 3aIyIlleHHbIX HOBBIX ITPOU3BO/ICTB.

KnroueBble c/1oBa: 3KOHOMMUeCKNI pocT, uHaekc UTTEM-
crpoc, uagekc UTITEM-nipon3BoACTBO, AMHAMMKA IIPO-
MBIIIJIEHHOTO ITPOM3BO/ICTBA, OTpaHMYuBaoIye Gakro-
pbI pasBUTUA.
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Russian industry: results of 2023

Antonina Shkarupa, Senior Expert-Analyst of Department
of Special Projects of Energy Sector Research Division,
Institute of Natural Monopolies Research (IPEM)

Evgeny Rudakov, Deputy Head of Energy Sector Research
Division, Head of the Department of Economic-
Mathematical Modeling and Forecasting, Institute of
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Contact information: Bldg.1, 16,Krasnoproletarskaya str.,
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Abstract: The paper analyzes the dynamics and structure of
industrial production in Russia in 2024. The overall level of
production and demand for industrial products is measured
using the IPEM-production and IPEM-demand indices,
as well as the Rosstat Industrial Production Index (IPI).
The article provides an analysis of the interrelationships
between prices, consumption and production of energy
resources, the state of industry in Russia and foreign
countries. In conditions of a shortage of statistical data, the
authors analyzed the state of the Russian manufacturing
industry by groups of industries — low, medium and high-
tech, gave examples of implemented large investment
projects and launched new industries.

Key words: infrastructure, railway track, diagnostics

of the railway track, passenger comfort, digital railway
track, diagnostic system.
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