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Abstract. The article presents the main approaches to the research of intelligent traffic management and infrastructure
facilities. The aim of research is theoretical and methodological foundations development, and also the practical
recommendations development in the intelligent management field of transport flows and infrastructure objects. The
conceptual elements of intellectual management methodology are investigated. The notion of intellectual management
methodology is clarified. The approaches to the transport and of infrastructure objects intelligent management at the
micro-, meso- and macro level are considered. The conceptual elements of intellectual management methodology are
generalized, which it allowed to combine into a whole the philosophy, ideology, strategy, methodology, technologies
into a management system, which forms the methods, ways and tools of traffic flows and infrastructure objects
management. With the aim to ensure the sustainable development of intellectual transport management, the formation
expediency of an individual system of principles is justified. The author proposed to consider of intellectual
management through the prism of value, system, process and result. The conceptual elements of intellectual
management methodology are analyzed. Methodological and conceptual approaches of traffic flows and infrastructure
facilities intelligent management have allowed us to develop a scheme for intelligent management implementation at the
transport enterprise. The developed stages of intellectual system modeling at the transport enterprise allow, taking into
account the system approach principles, accepted backgrounds and general concept of traffic flows and infrastructure
objects intelligent management, to determine the main set of elements of a modeling system, to establish relationships
between them, to ensure consistency and to increase the reliability of management decisions.
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Anomayin. Y cmammi npedcmaeieHo OCHOBHI NioX00u 00 NPOBeOeHHsi OOCAIONCEHHs THMENeKMYANbHO20 YIPAGIIHHS
MPAHCNOPMHUMY NOMOKamMu ma o6’ ekmamu ingpacmpykmypu. Memoro 00crioxicenHs € po38uUmox meopemuyHux i
MeMOOON0STUHUX OCHO8, A MAKONC PO3POOKA NPAKMUUHUX DEKOMeHOayil 8 00aacmi iHmeneKmyaibHo20 YRPAasiiHHs
MPAHCNOPMHUMU NOMOKAMU ma 06 ekmamu ingppacmpykmypu. HocnioxceHo KOHyenmyauvHi enemeHmu mMemooonoii
IHMeNeKmyanbHo20 YNPAGIIHHA. YMOuHeHo NOHAMMA MemoOoa02ii [HMeNeKmyanbHo20 Ynpaeiinua. Posenanymo
nioxoou 00 IHMENeKMYAIbHO2O YNPAGAIHHA MPAHCNOPMOM | 00 ckmamu iHpacmpykmypu Ha MIiKpo-, Me30- ma
MaxpopisHi. Y3azanvheno KOHYenmyaibHi elemenmu Memooono2ii iHmeieKmyanbHo20 YAPAGIiHHs, WO 00360UL0
00’eOnamu 6 e€dune yine ¢pinocoii, ideonocii, cmpameeii, MemoOon02il, MEXHONOIU @ Cucmemy YNPAGNIHHA, KA
dopmye memoou, cnocobu i iHcmpymMenmu YnpasiiHHi MpancnopmHUMU NOMOKAMU ma 06 ekmamu iHgppacmpykmypu.
3 memor 3abe3neyeHHs CMAN020 PO3GUMKY [HMEIEKMYAIbHO2O YAPAGNIHHA HA MPAHCROPMI  OOIPYHMOBAHO
OJoyinvuicms  OpMySanHs  IHOUGIOYANbHOI  cucmemu  NPuUHYunie. Aemopom  3anponoHOBAHO  PO32HA0AMuU
IHmenexmyanvhHe YApaeniHHa yepe3 Npusmy YIHHOCMI, cucmemHocmi, npoyecy ma pesyaomamy. IIpoananizosano
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KOHYenmyanbHi —eleMeHmuy Memooo02li HMeNeKmyaipbHo20 YNpaeuinksa. 3anponoHosami Memoooaociuni ma
KOHYenmyanbHi nioXxoou iHmMenekmyaibHo20 YNpagiiHHa MPAHCROPMHUMU NOMOKAMU Ma 00 'ekmamu ingppacmpykmypu
00360UNU PO3POOUMU CXeMY BNPOBAONCEHHA [HMENeKMYANIbHO20 VAPAGIIHHA HA MPAHCHOPMHOMY NIONPUEMCMEI.
Pospobneni emanu moodentosanns iHmMeNeKMyaibHOi cucmemu HA MPAHCHOPMHOMY RIONPUEMCB] 00360JIAI0Mb 3
VPAXY8aAHHAM NPUHYUNIE CUCMEMHO20 RIOX00y, NPUUHAMUX NepeoyMO8 1 3a2anbHOi KOHYenyii iHmenexmyanbHo2o
VIPAGNIHHA MPAHCNOPMHUMY NOMOKAMU MA 00 ekmamu iHQpacmpykmypu, SU3HAYUMU OCHOBHUL HAOIp elemeHmis
cucmemu  MOOENOBAHHS, BCMAHOBUMU  63AEMO36 A3KU MIJC HUMU, 3abe3nevyumu  y32000CceHicms i niosuwumu
HAOitHiCMb NPUUHAMUX YNPAGTIHCOKUX PilieHb.

Knrouosi cnosa: inmenexkmyanvhe ynpaeninHs; IHMeENeKMYAlbHI MPAHCROPMHI CUCMEMU;, Memoou; Memooono2isn
YNPAGNIHHA, MPAHCHOPM.
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Kamepnas, O. K. Memooonoeus uccne0o6anuss UHMENIEKMYAIbHO20 VAPAGICHUS MPAHCHOPIMHBIMU NOMOKAMU
u obwexmamu uH@pacmpykmypol // Becmuuk coyuanbHo-3KOHOMUYECKUX UCCLe008anuti : cO. Hayy. mpyoog
(ISSN 2313-4569); noo peo. : M. U. 3gepsaxosa (21as. ped.) u dp. Odecca : Odecckuil HAYUOHANLHBIL IKOHOMUHECKULL
yhueepcumem. 2018. Ne 3 (67). C. 80-90.

Annomayusa. B cmamve npedcmasienvl OCHOBHbIE NOOXO00bI K NPOBEOEHUI0 UCCACO08AHUS UHMELIEKMYATbHO2O
YIpasneHus mpaHcnoOpmHbLMU NOMOKAMU U 0Ovekmamu ungppacmpykmypol. Lenvio uccredosanus A61aemces pazeumue
meopemu4eckux u MemoooI0SUHeCKUX OCHO8, a MaKdice paspabomKa NpaKkmuueckux pekomeHoayuii 6 oobnracmu
UHMENNeKMYANbHO20 YNPAGIeHUs MPAHCNOPMHLIMY NOMOKAMU U obvekmamu ungpacmpykmypsi. Hcciedosanvi
KOHYeNnmyanbhbvle dJIeMeHmbl MemoO0I02uU UHMENNEKMYalbHo20 YHPAGIEHUs. YMOUHeHo noHAmue Memooono2uu
UHMENNeKMYalbHo20 ynpaenenus. Paccmompenvl nooxoobl K UHMENNIEKMYalbHOMY YAPAGIEHUIO MPAHCROPMOM U
00veKmamy UH@GPACMPYKMYpol HA MUKpo-, Me30 u Mmaxkpoyposue. Q000wenvl KOHYenmyanbHvie I1eMeHmbl
MeMOO0N02UY UHMENTEKIYANbHO20 YNPASNIEeHUS, YO NO38OUN0 00BeOUHUNb 8 eOUHOe Yeaoe Guiocopuu, udeorouu,
cmpamezuu, MemoOONOUY, MEXHONOULl 8 Cucmemy YNpasienus, KOmopas @opmupyem Mmemoobl, cnocoodwl u
UHCIMPYMEHMbl YRPAGLeHUs MPAHCHOPMHbBIMYU NOmoKamu u obvekmamu ungpacmpykmypul. C yenvio obecneuenus
YCMOUuUG020 pazeUMusl UHMENIEKMYyaibHo20 YAPAGIeHus Ha mpaucnopme 00OO0CHOBAHA YeNeco0OPaA3HOCHb
Gopmuposanusi UHOUBUOYATNLHOU CUCTEMbL NPUHYUNOE. ABMOPOM NPEONOINCEHO PACCMAMPUBANb UHMELTEKMYATbHOE
YHpasneHue yepes npusmMy YeHHOCmu, CUCTEMHOCIU, npoyecca u pesyromama. IIpoananusuposansvi KOHYenmyaibHoie
NEMEHMbl MeMOO0I02UU UHMENIEKMYANbHO20 Ynpaesienus. [Ipednodcennvle memooonocuiecKue u KOHYenmyaibHoie
HOOX00bl UHMENNEKMYANbHO20 YIPAGLEHUS, MPAHCROPIMHLIMU NOMOKAMU U 00eKMaMU UHOPACMPYKIMYPbL NO360AULU
paspabomams cxemy 8HeOpeHUs. UHMEIEKMYAIbHO20 YAPAGIEHUS HA MPAHCNOPMHOM npeonpuamuu. Paspabomannvie
IMansl MOOEIUPOSAHUS. UHMENNEKMYATbHOU CUCeMbl HA MPAHCHOPMHOM NPEONPUAMUY NO360NAIOM € YHEemom
NPUHYUNOG CUCNEMHO20 hOO0X00d, NPUHAMbBIX HPEONOCHIIOK U 00ujeli KOHYenyuyu UHmenleKmyaibHo20 YNpaeieHus
MPAHCHOPIMHBIMYU NOMOKAMU U 0OBEKMAMU UHGPACMPYKIMYPbL, ONpedenuimsb OCHOSHOU HADOP 2eMEHmMO8 CUCHIeMbl
MOOeNUpoBans, YCMano8UMyb 63aUMOCEA3U MedHCOY HUMU, 0DeCchnedums co21aco8aHHOCMb U NOGLICUMb HAOEICHOCHb
NPUHAMBIX YNPAGIEHYECKUX PeUleHUl.

Kniouegvie cnosa: unmennekmyanvHoe YnpasieHue, UHMENIeKMYyaibHble MPAHCHOPMHbIE CUCTEMbL; Memoobl,
Memo0oa02UsL YNPABNEeH U, MPAHCHOPIN.

JEL classification: F200; L860; L900; O100; R410

1. Introduction

In the world scientific community there is a constant interest to improving and developing a new
technologies and control systems for transport on the basis of intelligent systems. Improvement
both existing and new approaches, paradigms and algorithms (methods) formation of intelligent
management is inextricable connection with scientific and technological progress, including the
«intelligenty systems.
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With the expansion of information systems and technologies in all sectors of the country’s
economy, including socio-cultural, which include transport, intelligent transport systems becoming
increasingly important. The basis of intelligent management is use of intelligent systems that have
emerged as a means of overcoming a number of information barriers and that allow you to obtain
results that are not typical of conventional information systems.

The object of research is the methodology of intelligent management of traffic flows and objects of
infrastructure.

The modern paradigm of management in the transport sector involves the use of innovative
developments, which leads to the need to study the conceptual elements of the methodology of
intelligent management.

The paradigm shift in innovation and technological development at a new stage determines the
relevance of research into theoretical, methodological and practical problems of the interconnected
development of the science of intelligent management and innovation in order to search for
optimization and to improve the efficiency of management of transport flows and objects of
infrastructure.

The use of intelligent systems in transport is primarily systemic changes aimed at providing various
innovative services on various modes of transport, achieving sustainable mobility through increased
efficiency, safety and environmental compatibility of transport. Research of the methods in the field
of intelligent transport management for Ukraine can be considered, on the one hand, adaptation to
foreign experience, on the other hand — the product of its own intelligent resources.

The aim of the research is development of theoretical and methodological foundations, as well as
development of practical recommendations in the field of intelligent management of transport flows
and objects of infrastructure.

To achieve the goal of study, the following scientific objectives have been identified:

1. Conduct an analysis of modern approaches in the field of methodology of intelligent
management.

2. Form the basic elements of intellectual management, taking into account the complexity and
dynamism of knowledge and process of management of transport flow and objects of
infrastructure.

3. ldentify the stages of intelligent management modeling in the enterprise.

During the execution of the research general scientific and special research methods were applied:

— analysis and synthesis — research of the modern paradigm of intelligent management; the
formation of background, principles, approaches, levels, aspects and methods in the overall
system of conceptual elements of the methodology of intelligent management. The combination
of methods of analysis and synthesis ensured a systematic approach to the analysis of complex
objects of research;

— system analysis — research of practical problems of intelligent management in transport
associated with the creation of new and modernization of existing systems. Allowed to consider
intelligent management as a system, to determine the connections between its elements.

2. Analysis of research and publications of recent years

In modern native and foreign economic and technical literature, emphasis on a problem is paid to
the management of complex systems based on intelligent systems.

So, the works of such scientists is worth noticing: V. M. Markelov, I. V. Solovyov,
V. Ya. Tsvetkov (2014) [1], Ye. Yu. Kandrashin, L. V. Litvintseva, D. A. Pospelov (1989) [2],
V. I. Donsky (2014) [3], D. O. Novikov (2011) [4], V. V. Glushchenko, I. I. Glushchenko (2009)
[5; 6], Yu. M. Plotinsky (1998) [7], V. V. Skalozub, V. M. llman (2013) [8], M. G. Mamedova,
F. R. Mamedzade (2015) [9], A. B. Ponomarev and E. A. Pikuleva [10] etc.
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Mentioned above field of research, as specialists note, currently is one of the most promising and
popular, first of all, from a concrete practical point of view — how to manage transport flows and
objects of infrastructure and how to organize their interaction in order to increase the efficiency and
competitiveness of the enterprise.

3. Problem description

The problems of the research methodology are timely for any science, especially in the modern
world, when in connection with scientific and technical breakthroughs and the emergence of
artificial intelligence. Scientists have to solve both complex tasks and design mechanisms for their
solution.

Argument, that the interest of modern science to the problems of methodology is particularly great,
is the fact of the emergence of a special branch of knowledge within philosophy, namely logic and
methodology of scientific research: D. O. Novikov (2011) [4], Yu. M. Plotinsky (1998) [7],
V. V. Glushchenko, I. I. Glushchenko (2009) [5; 6], V. V. Skalozub, V. M. Illman (2013) [8] and
others.

On the one hand, today in the scientific literature the questions of the methodology of
scientific activity (the methodology of scientific research) of enterprise management are fully
considered [4; 5; 8], and on the other hand the questions of the methodology of intelligent
management are not sufficiently disclosed.

4. The main material research

Before talking more specifically about methods of intelligent management, it is necessary to clarify
what is generally meaning by methodology.

Management methodology is a logical scheme of management activity, providing for an interrelated
understanding of goals, tasks, and also the means and ways to achieve them. It is also the ability to see,
recognize, understand, evaluate and consider addictions, and reveal the content of problems, and suggest
ways to solve them. Thus, management methodology is a doctrine of the organization of management
activities, that is, the activities of entities that manage other subjects or objects [4, p.16].

Specialists identify the following components that characterize the content of management
methodology: approaches, paradigms, problems, priorities, benchmarks, criteria, alternatives,
selection procedures, means and methods of management, and limitations.

Ponomarev A.B. and Pikuleva E.A. presented methodology as a doctrine of the structure of a
logical organization, methods and means of activity (the doctrine of the construction principles,
forms and methods of research activity) [10, p.24].

Methodology of science, in their opinion, gives a description of the components of scientific
research — its object, the subject of analysis, the task of research (or problem), the totality of
research of the means necessary for solving this type of problem, and also forms an idea of the
sequence of the movement of the research in the process of accomplishing the task. The most
important in methodology is the statement of the problem, the construction of the research subject,
the construction of the scientific theory, and also the verification of the result obtained from the
point of view of its truth.

Markelov V. M., Solovyov I. V., Tsvetkov V. Ya. (2014) argue that more development of the
management methodology has occurred mainly in three areas: the expansion of classes and types of
optimal control tasks, the complexity of management systems, the integration of previously
qualitatively different management methods into a single complex [1, p.42]. One has to agree with
the point of view of scientists, the modern integration of various management methods into a single
complex with the growth of complexity and information volumes is possible only with the use of
intelligent systems.
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The developments of telematics and information technology have an impact on the use of new
methods for managing transport flows and objects of infrastructure. The space technologies
development has an impact on the appearance of methods of navigational monitoring, which, as
noted by I. V. Solovyov, V. Ya. Tsvetkov in their work [11], require the use of intelligent solutions.
Scientists note that intelligent management is effectively implemented only in the information
space, aims to create an information environment in the transport sector, which allows efficient and
in a timely manner control of transportation and traffic safety.

Donskoy V. I. writes that intelligent management is an interesting field of application of theoretical
cybernetics in modern information systems [3, p.22]. Mathematical methods applied in problems of
intelligent management are determined, basically, by the nature of the control object and the
environment — their features and complexity. Complexity of controlled objects can be so high that
direct application of some mathematical methods becomes practically impossible. If, in addition,
there is an uncertainty of the initial information available for the development of control actions,
then mathematical methods that allow such uncertainty are required, and this is the methods of
artificial intelligence: learning, knowledge management, recognition, prediction. In all cases, to any
extant, applications of (probably specific) optimization methods will be required.

Novikov D. O. in his scholarly research [4, p.7] proposes the following «scheme of management
methodology»:

1. Characteristics of management activities: its features and principles.

2. Logical structure of management activity, including: entity, objects, subject, forms, means,
methods and result of management activity.

3. Temporary structure of management activities — its phases, steps and stages.

Glushchenko V. V., Glushchenko I. 1. [6, p.14] distinguishes the following principles of the
management methodology:

— on the management of the object is influenced by the systematic nature of the research (external
and internal) factors;

— to maximization of the effect and/or the minimization of costs and risks is influenced by the
orientation of the management process;

— objectivity and impartiality of assessments of financial management conditions and their trends
in the future;

— honesty of carrying out and interpretation of the results of a financial management study
(subject, object, process, financial result);

— the practical applicability of methodological results in technologies and management systems;

— effectiveness of methodological research is defined as the requirement that the expenditure of
resources on methodological research in management should pay off (additional profit, a
reduction in the costs of resources, risks, etc.) received management results etc.

In the scientific research «Improvement of philosophy and methodology of science, management
and prognostication: the paradigm of intelligent management», authors V. V. Glushchenko,
I. 1. Glushchenko under the paradigm of intelligent management, understand the systemic
(i.e., harmonious) unification of philosophy, ideology, politics, strategy, tactics, methodology,
technologies and management systems into a single whole, which forms methods, methods and
tools for managing a particular object under given conditions [5, p.26].

Based on research studies devoted to this problem, the author has identified the following
conceptual elements of the methodology of intelligent management, presented in Fig. 1.

— suppositions of the emergence of this area of management;

— methodological approaches to the analysis of the field of intelligent management;

— levels of intelligent management;

— the basic principles of intellectual activity and its aspects, which take into account the
complexity and dynamism of knowledge and the management process;
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— aspects of intelligent management;
— methods of intelligent management.

[ Methodology of intelligent management ]
v v v v v v
4 4 '
Suppositions Principles Approaches Levels Aspects Methods
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Fig. 1. Conceptual elements of the methodology of intelligent management
Source: [developed by author]

It is necessary to consider the concept of transport intelligent management and objects of
infrastructure at various levels:

1) transport management at the micro level is appropriate:
— transport management systems at the level of an individual enterprise (cars, aircrafts,
trains, etc.);
2) at the mesolevel under the management is considered:
— management of individual transportation hub and terminals, which coordinate the work of
many transport enterprises / institutions (airport, bus station, railway port, seaport, etc.);
— maintenance of individual transport networks (channels, pipelines, waterways, etc.);
3) at the macro level, management includes:
— transport management as a national economy / economy sector (investment in the industry,
industry development, support of safety standards, etc.);
— management of transport infrastructure.

Thus, depending on the scale of the research, intelligent management acquires its own specific
features. The most difficult direction is the macrolevel, however, without effective management at
the microlevel, one cannot speak of the possibility of constructing a properly functioning
macrosystem. Within certain areas of intellectual management, we can identify a specific
specificity, depending on the mode of transport and other approaches to their classification.

The principles reflect the requirements for intelligent management. Ensuring the sustainable
development of intelligent management on transport is possible if the following basic principles are
observed:

— The principle of complexity assumes a solution by one system or its component of the most
possible range of tasks. This principle determines the optimal organization of ITS.

— The principle of architectural unity of local projects determines the requirement to develop local
ITS projects on the basis of the National Architecture and thereby reduces the costs required for
the deployment of the first stage systems and increasing of their capabilities, including through
the integration of systems.
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— The principle of interoperability requires the provision of automatic interaction of local ITS
operating in one or the neighboring territories, as well as on-board telematic terminals with
systems serving different territories. An important component of interoperability is the ability to
increase the capabilities of the system.

— The principle of modularity. The functionality of the user services must be distributed among the
modular components in order to increase reliability, provide scalability and accommodate
different needs.

— The principle of standardization and openness of interfaces. User interfaces should be
standardized.

— Principle of data sharing by components of ITS subsystems. Data availability is provided
through the functionality of database services that support data sharing.

— The principle of flexibility in system projects and operations ensures compliance with regional
preferences. For example, systems can support both centralized and distributed traffic control
strategies to provide different benefits and existing infrastructures.

— The principle of using the existing infrastructure ensures the use of already deployed systems
and their components.

— The principle of supporting a wide range of communication facilities and protocol
implementations. The ITS architecture should include a communication subsystem that isolates
communication applications from another part of the architecture.

— The principle of portability of ITS technical solutions, primarily their software, is realized by
minimizing the dependence of systems on a particular hardware implementation.

— The principle of ITS security is realized through delineation of access to data, user
authentication, depersonalization of data (if it is necessary), adoption of organizational, technical
and other measures for protecting information;

— The principle knowledge elicitation and use of new discoveries requires the accumulation of
information on the movement of vehicles, their constant analysis and the identification of
regularities in order to develop and improve methods and means of optimization, as well as
modeling of transport processes;

— Orientation to the domestic manufacturer requires the consideration of national transport and
information security. Customers should focus on domestic solutions of similar functionality
during development and implementation of ITS.

The presented principles are described in detail in the «Concept for the Development of Intelligent
Transport Systems of the Russian Federationy [12], published in 2014,

An important conceptual element of the methodology of intellectual management is methods that
disclose the methods that are used in organizational activities, that is, indicate how it is
implemented. Solving any task of management, the methods serve the purposes of practical
management, providing a system of rules, techniques and approaches that reduce the expenditure of
time and other resources on goals setting and achieving.

Intelligent transport management provides for the solution of a large number of interrelated tasks,
ranging from planning its activities to the future and ending with the regulation of individual work
processes during the implementation of tasks. The solution of these problems is based on the
application of economic, organizational, administrative and socio-psychological management
methods.

Intellectual management of transportation provider in the context of practical managerial activity is
a special kind of coordinating, organizing, stimulating and analytical activity carried out within the
framework of the general strategy of the enterprise or the country.

Today we can already talk about the formation of a new form of management — intellectual, in other
words, management based on intelligent systems and technologies. According to V. M. Markelov,
I. V. Solovyov, V. Ya. Tsvetkov (2014) [1, p.43] the property of intellectuality is manifested in the
following:
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— obtaining operational decisions in a short space of time, during which a person is unable to
develop and make a decision;

— obtaining new solutions and accumulating experience using it in the future;

— the solution of complex problems, the level of complexity of which excludes the possibility of
their solution by human.

In the author’s opinion, intelligent management should be considered as a system consisting of four
components: value, system, process and result (Fig. 2).

Intellectual management as a value in modern society Intellectual management as a system is a set of

ensures the adoption of operational, rational solutions in administrative authority, methods and technical

general, significantly reducing the level of uncertainty controls based on intellectual systems and

and the formation on this basis of competitive advantages technologies that ensure the fulfillment of tasks
in the market and decision-making.

i i . Intelligent | i
: ni’énagen_}ent-

Intelligent management as a result consists in making Intellectual management as a process is a set of
informed management decisions based on qualitative and successive actions consists in setting tasks to

A
reliable information obtained by the instrumentality of achieve any goal, result (planning and / or
modern management and information technologies using controlling the enterprise and performing any
various approaches of artificial intelligence. activities) using intelligent systems.

Fig. 2. Components of intelligent management
Source: [developed by author]

The process of intelligent management can be sequential, synchronous parallel, etc., with the
intellectual system in most cases can independently perform the actions. In particular, the
development of the program of intelligent management of the system's ability to perform is one of
the essences of management.

It is known that the solution of research and technological problems requires knowledge of the
subject matter, methods of conducting research. The scheme of modeling of intellectual
management in the transport enterprise is giving below (Fig. 3).

Skalozub V. V. and llman V. M. consider that the search for numerous solutions to optimal control
problems requires, as a rule, the development of a non-standard algorithm or the transformation
of a task to a typical one for which standard calculation procedures exist. Therefore, algorithms
for solving typical problems of optimal control should be included in intelligent transport
systems [8, p.65] (transport problem, network diagram etc.). But according to international
experience artificial intelligence is at the heart of intellectual management in transport [13; 14].

The author suggests considering the following stages of modeling of intelligent management in
transport.

So at the first stage, the system is identified, its subject area, which follows from the consideration
of the role of the subsystem. The elements of the system are determined between the
communication elements of the system, the internal parameters of the system. Further, based on the
system approach, external input, output factors and parameters are determined, which weigh with
the system and the external environment. This allows us to investigate the properties of the system
and its components. Then the state of the system, its functioning, the influence of parameters on the
quality of functioning, the uncertainty of the system are examined and at the end of the first stage
the existing management and the need for the organization of the intellectual are analyzed. Then the
state of the system is examined, its functioning, the influence of parameters on the quality of
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functioning, the uncertainty of the system, and at the end of the first stage, the existing management
and the need for the organization of the intellectual are analyzed.

Stage I. Research and investigation of the subject area of the
enterprise / institution system

Investigation of
the properties of
the system and

the system its components

between them environment

Investigation of the system
status, its functioning,
influence of parameters on
the quality of functioning, etc

Investigation of the
uncertainty of the system
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0
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V. Analysis of alternative solutions,
management decision making

Solution the problem on the An analysis of the attained Providing a meaningful of
basis of the constructed model results analysis results

Fig. 3. The scheme of modeling of intelligent management in the enterprise
Source: [developed by author]

The second stage consists in the construction and analysis of the tree of objectives.
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At the third stage, a model of intelligent management is constructed, where variables and control
parameters are defined. Further, according to the chosen goal, existing in the uncertainty system, a
decision is made about the type of the model (algorithmic, analytical, etc.), about the model class.
This allows you to create a target function and define a system of technological, economic,
environmental constraints.

The fourth stage is devoted to conducting experiments and interpreting alternative management
decisions. The stage is characterized by the development of the algorithm and algorithmic program
for conducting the experiment, the introduction of permissible areas for changing the parameters of
the intellectual model and the range of values of permissible control, conducting experiments, and
presenting the results of calculations in a form convenient for analysis.

At the last fifth stage, alternative solutions are analyzed and managerial decisions are made. To this,
tasks based on the constructed model are solved, the results are analyzed and a meaningful form is
given to the results of the analysis.

Using the methodology of system analysis allowed to development a principal management model
of transport flows and objects of infrastructure [15; 16].

5. Conclusions

Conceptual elements of the methodology of intelligent management are presented in this scholarly
paper. The described methodological and conceptual approaches to the intelligent management of
transport flows and objects of infrastructure allow developing the main stages of the
implementation of intelligent management in the enterprise.

Developed scheme of modeling an intelligent system in a transport enterprise allows creating a
generalized model of intelligent management, and has determined the direction of future research.
This determines the direction of future research.

Intelligent management is an interesting field of application of theoretical cybernetics in modern
information systems. Mathematical methods that are used in problems of intelligent management
are determined, basically, by the nature of the object of control and the environment — their features
and complexity. Intellectual properties are essential to the functioning of intelligent transport
systems. Their functioning takes place in the conditions of incompleteness, inaccuracy and
uncertainty of data, as well as the multi-criterion of the decisions made, which complicates the
decision-making process. Therefore, intelligent transport systems should include solution
algorithms based on the use of artificial intelligence.
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