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Abstract

The article considers the concept of intelligeribimation and management sys-
tems, as well as the possibilities of their appiccain railway transport in the field of
organizing the transportation process, as weleasrres for increasing the efficiency
of production and economic activities of railwagrtsport enterprises, consisting in
the current digital transformation of the transpodustry (implementation of artifi-
cial intelligence elements at various stages o&oiyng the transportation process in
railway transport). At the same time, it is impaitéo be able to assess the effect ob-
tained from the introduction of multi-level intgent information and management
systems by assessing through economic and matlamaiodeling and, as a result,
assessing the potential savings in operating cdgts. introduction of intelligent
management systems in organizing the transportg@tiooess at railway enterprises
will ensure the required volume of incoming andgoutg information flows, and
therefore provide the necessary "working" informmatof the appropriate volume and
guality to specialists of various services and rgmiges.

Keywords: digitalization, artificial intelligence, rail traport, information flows,
automation of the transportation process.
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Pedepar

B cratbe paccMOTpPEeHO TMOHATHE MHTEJUIEKTYalbHBIX HWH(OPMAaLHOHHO-
YNPaBIEHUYECKUX CHUCTEM YIPABJICHMsI, a TAKXXE BO3MOYKHOCTH UX NPUMEHEHHS HA
KEJIE3HOJOPOKHOM TPAHCIOPTE B 00JIACTH OpPraHU3aluy IEPEBO30YHOIO IIpoLecca ,a
TaK)Ke pe3epBbl MOBBIMIECHUS 3PPEKTUBHOCTH MPOU3BOJICTBEHHO-XO3HCTBEHHON Jie-
ATEJILHOCTU MPEANPUATHI KEIE3HOIOPOKHOTO TPAHCIIOPTA, 3aKIIOYAOIINECS B aAK-
TyaJbHOW IU(PPOBON TpaHchopMaIMK TPAHCIIOPTHOM OTpaciu (BHEAPEHHUS HIIEMEH-
TOB UCKYCCTBEHHOI'O MHTEJJIEKTA HA PAa3JIMYHBIX dTanax OpraHu3alliy NepeBO304HO-
O Tpoliecca Ha JKeJIe3HOJOPOXKHOM TpaHcnopte). [Ipu 3ToM BaKHO UMETh BO3MOXK-
HOCTb OLIEHUTh IOJIyYEHHBIN 3(()EKT OT BHEAPEHUS PA3HOYPOBHEBBIX MHTEIJIEKTY-

AJIBHBIX I/IH(I)OpMaHI/IOHHO-yr[paBJ'ICH‘{CCKI/IX CUCTEM IIYTEM OLCHKHU IIOCPEACTBOM
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HKOHOMHKO-MaTEeMaTHYECKOTO MOJICIMPOBAHUS U, KaK Pe3ylbTaT, — OLEHKU MOTEH-
[UATbHOM SKOHOMHUHU SKCIUTyaTallMOHHBIX 3aTpaT. BHeapeHue WHTENIEeKTyalbHbIX
YIIPaBJIEHYECKUX CUCTEM B OpraHU3alMy MEPEBO30YHOTO MpoIecca Ha MPEANPUITUIX
’KEJIE3HOW JAOPOTrU MO3BOJHUT O00ECeYUTh TPeOyeMblii 00beM BXOISIINX U HCXOMs-
MUX WHGOPMALMOHHBIX MOTOKOB, a 3HAYUT OOECHEUYUTh HEOOXOTUMOM «pabouei»
uH(pOpMalMell COOTBETCTBYIOIIETO 00bEMa M KauyecTBa CIELUUATMCTOB Pa3IUYHBIX
CITY>KO Y XO3SIMCTB.

KiioueBble cioBa: 1udpoBu3anysi, UCKYCCTBEHHbIH WHTEIUIEKT, JKEJE3HOI0POXK-
HBIN TPaHCHOPT, MUH(OPMALIMOHHBIE TOTOKH, aBTOMATHU3aLUs IEPEBO30YHOT0 MpoIecca

Introduction

The economic and technological development of $asistems in the modern
world can be characterized as the initial stagtheffunctioning of the sixth techno-
logical order. Its essence lies in the fact thatraglectronic components occupy key
positions in it. At the same time, its dynamic exmnary development is ensured not
only by the widespread distribution and implemeaantabf various variable modifica-
tions of computing equipment in all areas of libeit primarily by the active use of
Internet technologies and cloud technologies. Treevth of the importance and val-
ue of information, as well as the widespread usgen$onal portable communication
devices of various specifications at various lewdlsmanagement, along with the ac-
tive development of the digital economy, is an atiohary stage in the development
of digitalization. The comprehensive penetratiod axpansion of the influence of
digitalization at all levels of the public adminetion system and the national econ-
omy and, as a consequence, the increase in thengslof data required in produc-
tion, the collection and analysis of which form th&sis of digitalization processes,
makes it necessary to move to a more advanced s#loomation processing tools
that ensure the implementation of characteristicctions and tasks at all manage-
ment levels (both at the macro and micro leveigluiding not only material produc-
tion, but also the service sector. Achieving tlasult is possible through the use of
intelligent control systems of various kinds, wharte unique systems capable of not
only analyzing, but also understanding and recaggizhanges in the objects under
study and the external environment that affectothyect and the operating conditions
of production and transport systems, formulatingsomable conclusions and, ulti-
mately, an analytical report. At the same timegliigent systems include as a func-
tional feature the ability of autonomous intelligéechnological self-learning in the
process of their functioning, as well as diagnosamgl predicting the development
and behavior of elements of the transport systera esntrolled object on the one
hand and as a control system on the other hand.

Main part

A large number of studies and developments oveng@ period of time have been
devoted to the study and application of variougs$ypf intelligent products at differ-
ent stages of management activities (from the tioeganization of technological
processes to organizational and managerial proge$seh in production and in
transport and transport and logistics systems. alasvs us to confidently trace the
evolutionary nature of the development of approadiethe creation, digitalization
and increase in the technological efficiency obmiation systems, as well as the
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construction on their basis of technical and te&dgioal and economic and mathe-
matical models characterizing the entire systerorgfnizing the transport process.
The works of D. Bell, M. Wiener, A. Turing, D. Maltus, D. Naisbitt, M. Castells
are devoted to the problems and prospects of intiagd intelligent systems into pro-
duction processes [1]. Along with this, quite lagpale studies were conducted on
the possibilities of implementing and updating nrodartificial intelligence technol-
ogies in various spheres of human activity. Todlag,integration of artificial intelli-
gence and its element-by-element application imouarparts of the organization of
the transportation process is no longer surpridimgailway transport, the organiza-
tion of transportation work is a complex systemiogess that includes a large num-
ber of elements and relationships between thenu@imgy physical elements - indi-
vidual railway transport enterprises and infragticee components). It should be not-
ed that considerable attention is paid to the ateristic and specific features of data
storage and processing, technologies using inggltigalgorithms: virtual and aug-
mented reality, the Internet of things, cloud tembgies, blockchain, etc. At the
same time, it should be noted that the currentestdgligital transformation process-
es IS penetrating into an increasing number of rigshef the national economy.
Therefore, the transport industry is no exceptlaut, rather the opposite - it carries
the potential for priority digital development, seit is here that new challenges
arise, the need to improve logistics managemerntgsses and financial and infor-
mation flows. Forecasting and predictive analyteshnologies have the greatest po-
tential for application in the transport sectoreTdiready existing accumulated vol-
ume of information data in the context of struckuhi&isions of transport of various
operational focus can be used to assess the aonditihe assets in operation, identi-
fy reserves and prevent threats that lead to unplfiailures and disruptions in op-
eration, record the probability of failure and tleenaining resource in real time. In
practice, these measures will reduce equipmentatipgrcosts, advertising costs and
significantly increase the competitiveness of tpamsenterprises [2]. The use of arti-
ficial intelligence as a significant element of urstky intelligent management sys-
tems, as well as socio-economic and productionrlapstems includes such relevant
elements as unmanned high-speed trains, the imtioduof "Smart Cities" systems.
These concepts are based on the model of so-Cdilgithl twins”, containing a set
of structured data on the appearance of an olifgdtinctions, condition, external in-
terventions, structural and qualitative charactiess and much more. It allows for
the most accurate prediction of the state of aeatbjvhen an emergency situation
occurs [3].

The relevance of using modern intelligent systemghe transport sector is pri-
marily due to the comprehensive role of transpootering all levels of state func-
tioning. That is why intelligent railway systems\warious levels and applications are
becoming increasingly common in the practice oftilalel production and eco-
nomic systems. It is important to note that railvil@nsport is a complex multi-level
dynamic system with many factor parameters anditregyperformance indicators,
characterized by a strict hierarchy of buildingatelinships in the organization of op-
erational work. In this regard, it can be assunmed the introduction and subsequent
development of artificial intelligence technologissids significant promise and can
bring a number of the following effects:
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* new opportunities for improving and updating thanagement system and or-
ganization of operational work of the railway awl@ole, its divisions and transporta-
tion processes, which would reduce operating cestsplementation of a program to
optimize the carrying capacity of sections, imprdwve system for ensuring the safety
and reliability of transportation, the introductiof unmanned rolling stock, intelli-
gent management of the railway infrastructure, Wwhiould reduce fuel costs and
payment for the work of locomotive crews;

 obtaining operational information about the ofiagpmode and the occurrence
of failures of technical equipment, their remainliig, optimization of repair cycles,
ways to reduce energy consumption and save otleurees, which would reduce
the material costs of structural divisions of raiwtransport [4].

To obtain a common result, these effects can bébowd by defining a complex
indicator that includes the product of the corresfog functions characterizing each
type of effects that can be obtained. In generabraplex indicator of the effective-
ness of the use of an artificial intelligence sgste organizing rail transportation can
be presented as follows:

I-{'.:11:'. = l_-[n=1 f‘.’

wherek, ., — is a complex indicator of the effectivenesshaf application of the arti-
ficial intelligence systemf, — are functional dependencies (their calculatelts)
characterizing the individual effects from the iemplentation and use of the artificial
intelligence system,— is the number of significant effects from theplamentation
and use of the artificial intelligence system.

It should be noted that the functional dependenciegacterizing the individual
effects of the implementation and use of the aréfiintelligence system should take
into account all factors reflecting: updating thamagement system of railway divi-
sions and transportation processes, as well asrtfanization of operational work,
optimization of the carrying capacity of sectiomsprovement of the system for en-
suring the safety and reliability of transportatitime introduction of unmanned roll-
ing stock in passenger, freight traffic and shumptoperations, intelligent manage-
ment of the railway infrastructure. The calculatminthis complex indicator can re-
sult in the determination of a real economic effeqtressed not only in the potential
for reducing costs, but also in real savings indbsts of servicing rolling stock, in-
frastructure and the organization of the railwansportation process as a whole. It is
important to note that obtaining this effect becemessible in the case of using a
technology based on the creation of a develope@msysf client places that allow in-
put, primary processing of information directlyté places of its origin with further
transfer of information to a single database. B@ngple, with the timely formation
of detailed reports on failures of automation, ned&y and communication devices,
malfunctions, train stops due to the occurrencemérgency situations of various
kinds for an arbitrary period and for an arbitra@rameter, we can talk about the
emergence of the ability to identify typical mal@tions and their causes in the op-
eration of devices, as well as speed up the sdarctineir causes and take timely
measures to prevent failures. The use of inteltigeformation flow management
systems in the field of operational work of trangpmterprises would make it possi-
ble in the future to automate the process of manigoand managing objects in vari-
ous sectors of the national economy [6].
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In the case of the introduction of a system of thEe at railway enterprises, it
would be possible to ensure the required volumeafofmation flow at the input and
output, and therefore provide information of thempriate quality to specialists of
various services and enterprises. The creationwfifeed information and manage-
ment base used for recording and analyzing failur@®vices of various operational
nature would reduce the time and labor costs focgssing this information, thereby
activating the resource potential in the area wingpoperating costs in various areas
of railway transport.

Conclusion

In conclusion, it should be noted that the intrdaurc of digital technologies in
the field of railway transport, in particular theeation and use of updated infor-
mation and management systems, is due to the pematdmate the management of
transportation processes, increase the safetyeofrimsport system, as well as the
need to optimize the main operational processeautgmating the process of ac-
counting, planning and management of railway resssirThis requires ensuring con-
trol over the reliability of the entered data, ujig them and maintaining the confi-
dentiality of the information used. The capabistief artificial intelligence carry
great potential in the case of their actual appbcain the field of railway transporta-
tion, allowing to increase their safety, as welh@mnagerial and economic efficiency.
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