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MULTI-AGENT MODEL OF THE DISTRIBUTION
CHANNELS MANAGEMENT SYSTEM OF AGRO-
INDUSTRIAL ENTERPRISES

ABSTRACT

The purpose of this scientific article is to develop a multi-agent model of the distribution
channel management system of agro-industrial enterprises in order to identify promising
directions for the development of sales policy based on the use of information and
communication methods.

To achieve this purpose, the research was conducted on the dialectical method of cog-
nition, the conceptual provisions set forth in the works of domestic and foreign scientists
on the distribution channel management of enterprises. To accomplish the assigned
tasks, the following basic research methods were used: abstract-logical, abstraction,
and concretization, a systematic approach, observation, and an expert evaluation
method. The methodical basis of the research was general and special methods,
namely: system analysis; economic and mathematical methods, tabular and graphical
methods, methods of comparison and grouping, and economic and mathematical mod-
eling in order to develop a multi-agent model of the distribution channel management
system of agro-industrial enterprises.

It has been established that the growing need for the development of an effective in-
formation system of the distribution channel management of agro-industrial enterprises,
increasing the heterogeneity of the constituent elements and the number of parameters
of the distribution system requires expanding the range of methodical approaches to
the distribution channel management in the direction of modeling the distribution chan-
nel management system of enterprises. In particular, this is fundamental in solving the
problems of organizing and operational and technical management of the transport dis-
tribution network.

At the same time, it is impossible to identify promising directions for the development
of sales policy using information and communication methods based on new technolo-
gies without the modernization of the existing management system (MS) by developing
an information management system, which in the future will enable the realization of
all potential opportunities for effective and operational transport network based on
packet technologies.

Thus, in connection with a significant change in modern information and communication
technologies, a change in the processes of functioning of the elements of the distribution
channel management system of agro-industrial enterprises and their interaction, a
change in the monitoring mechanisms of the functioning of the system elements, it
becomes necessary to develop a new architecture of the management information sys-
tem of distribution channels (MIS of DC) in order to increase the level of competitive
advantages of an enterprise for the long term.
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INTRODUCTION

Sales management plays a huge role in any socioeconomic formation. In a market economy, there are significant differ-
ences in the goals, functions and methods of management, the degree of responsibility and independence of managers at
all levels of management.

For exogenous factors of the functioning of enterprises characterized by the properties of rapid changes in influence
(competition, demand, prices, profitability, sales conditions), a new flexible approach to the management of sales activities
is needed, providing for the priority of information tools, an in-depth study of the market based on ensuring a high level
of independence, full economic responsibility of enterprises using information and communication methods.

The main condition for the functioning of agro-industrial enterprises is to make a profit. However, a number of scientists
in their research note that only less than half of enterprise managers define this goal as the main one. Others mainly
pointed to the need for ensuring appropriate levels of production volume, maintaining the team and an increase in wages
[2, p. 136]. Based on the research data of independent experts, it has been determined that the ability to adapt to rapid
changes in market conditions based on the formation of an effective management system of sales distribution channels
remains an important issue today for the enterprises of the agro-industrial complex.

In the context of modern globalization and the intellectualization of the information society, the problem of increasing the
competitiveness of agro-industrial enterprises through effective sales organization becomes particularly relevant, especially
in terms of integration into European and world economic processes. This problem is particularly acute for the agro-
industrial complex, for which Ukraine's accession to the WTO imposes a number of restrictions on its development and
positioning at the foreign and domestic markets. The central element of the sales policy of enterprises is the decision to
form an effective system of distribution channel management, which makes it possible to comprehensively evaluate the
process of interaction between the transport network fragments and the multi-agent model of the distribution channel
management system at all levels, taking into account both economic and administrative components, as well as infor-
mation.

LITERATURE REVIEW

A significant number of works of foreign and domestic scientists-economists is devoted to the study of the theoretical
foundations and features of improving the sales activities of agro-industrial enterprises, among which it is worth noting
the scientific works of N. V. Vasyutkina [3], P. P. Gladun [4], T. G. Hryanko [5], S.B. Rozumey, M.O. Yuzvik [14], I. V.
Fedosova [16], O. M. Yamkova [20]. In the studies of domestic and foreign authors, recommendations are given regarding
the improvement of the level of distribution channel management of enterprises in highly competitive market conditions,
methodical principles of evaluation and analysis of the development of systems of management of sales activities of
enterprises are formed and substantiated.

The most significant scientific developments that highlight the problem of the distribution channel management of enter-
prises include the works of such domestic and foreign scientists as V. V. Aulin, A. V. Hrynkiv, A. O. Holovatyi, S. V. Lysenko,
D. V. Golub, O. V. Kuzyk, A. A. Tykhyi [1], O.V. Kitura, L.N. Berkman, L.V. Dakova, S.Yu. Dakov, N.V. Blazhennyi, K.V.
Polonskyi [6], E.V. Krykavskyi, O.A. Pokhilchenko, V.A. Falovich [10], R. Khraschevskii, O. Ivanets, O. Zharova [12], S.B.
Rozumey, K.Yu. Semenenko, I.P. Rozputnia, M.O. Yuzvik [13-14], A. V. Shvets [17], N. P. Yurchuk [19], P. Skobelev, L.
Paulo, S. Karnouskos [23].

O. Turovskyi, A. Mishchenko, V. Klobukov, O. Kitura, K. Polonskyi [6; 7; 8; 15; 22] noticed that the growing variety of
types of transport networks, increasing the diversity of their constituent elements and the number of parameters that
characterize the state of these elements causes an expansion of the range of approaches to the management of these
networks. In their scientific works, they indicate that the principle of management of any communication network is the
interaction of key control units to maintain the readiness of the communication network, the development of management
processes, and their management during the tasks.

In the works of well-known scientists, the issue related to the need to properly improve the efficiency of product distribution
channels in terms of the transformation of the economy had not been sufficiently considered. Therefore, the importance
of developing a multi-agent model of the distribution channel management system of agro-industrial enterprises is an
extremely urgent issue and needs to be resolved.
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AIMS AND OBJECTIVES

The purpose of this scientific article is to develop a multi-agent model of the distribution channel management system of
agro-industrial enterprises in order to identify promising directions for the development of sales policy based on the use
of information and communication methods.

METHODS

The theoretical basis of the research is the dialectical method of cognition, the conceptual provisions set forth in the works
of domestic and foreign scientists on the distribution channel management of enterprises. To accomplish the assigned
tasks, the following basic research methods were used: abstract-logical, abstraction, and concretization, a systematic
approach, observation, and an expert evaluation method. The methodical basis of the research was general and special
methods, namely: system analysis; economic and mathematical methods, tabular and graphical methods, methods of
comparison and grouping, and economic and mathematical modeling in order to develop a multi-agent model of the
distribution channel management system of agro-industrial enterprises.

The practical basis of the research is the development of effective management of the distribution channels of agro-
industrial enterprises in terms of solving tasks of responsiveness, efficiency and reliability of informatization and commu-
nication is impossible without the development of a management information system. The Conceptual model of the MIS
of DC, which has been proposed in the article, should have a number of distinctive features and capabilities and be divided
into three levels: the level of organizational management, the level of operational management, and the technological
level. The interaction of the MAMS and MIS occurs through controlled agents, which perform the functions of data collection
and interaction with elements of the MIS, and also in the MAMS structure, there are units for data collection and interaction
with each other.

RESULTS

The efficiency of the distribution channel management system of agro-industrial enterprises is characterized by a directly
proportional dependence on the ability to manage it based on automated tools and means of communication. It is a well-
known fact that, in the general understanding of sales management, it is an important element of the production, business,
and other relations, which have the task of coordinating and harmonizing the activities of all sales channel management
links. The effectiveness of management decisions in the field of sales is currently one of the most important and complex
areas of management activity, which requires a deeper study through the development of a multi-agent model of the
distribution channel management system of agro-industrial enterprises.

In our opinion, under the effective management of the distribution channels of agro-industrial enterprises should be un-
derstood the system of economic relations that are formed in the process of production and product sales, the organization
of a rational system of product distribution, a communication system, effective personnel management, as well as planning,
organization, control and analysis of an enterprise's sales activities in order to fully satisfy the needs of customers and
make a profit. Sales management should be aimed at gaining and maintaining the enterprise's predominant market share
and maintaining an advantage over competitors.

Therefore, the development of an effective system of the distribution channel management of agro-industrial enterprises
should solve the key problems depicted in Figure 1.

Effective management of the distribution channels of agro-industrial enterprises in terms of solving tasks of responsiveness,
efficiency and reliability of informatization and communication is impossible without the development of a management
information system (MIS), which allows maintaining network resources at a given level, necessary to provide high-quality
communication services on all distribution channels of the products.

The functioning of information management systems based on the latest technologies is impossible without upgrading the
existing management system (MS) by developing network management modules that will enable the realization of all the
capabilities of the MIS through distribution channels based on packet technologies. The basis of this system is the coher-
ence and efficiency of the communication network of each channel of marketing and product sales, the management
principle of which is the interaction of the key control units of the support of the communication network readiness, the
development of management processes and their control during the performance of the assigned tasks in the direction of
effective sales policy of agro-industrial enterprises [6, p. 11].
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Organize effective information and communication provison of the sales system

set goals, plan, forecast, develop a strategy and tactics to achieve the best result

organize and coordinate the sales activities of the enterprise taking into account
the implementation of optimization tasks

monitor and evaluate the results obtained

determine sales purposes depending on the main goals of the enterprise;

Figure 1. Key tasks of the functioning of the distribution channel management system of agro-industrial enterprises.

One of the aspects of achieving the goal of effective management of the distribution channels of enterprises is to ensure
the use of all functions of communication networks in solving the assigned tasks, the main of which are: the collection,
processing, and analysis of network state data; preparation and decision-making to eliminate failures and malfunctions;
development of documents; bringing tasks to performers; organization and maintenance of interaction of subsystems;
organization of management in the performance of tasks; control of subsystems [8, p. 371.

The main indicator of the quality of the functioning of the MIS by distribution channels is the efficiency of making mana-
gerial decisions regarding the state of the communication network in terms of high dynamics of changes in the states of
the transport communication network. Among many different factors that can affect the indicated efficiency, we can sin-
gle out a number of factors related to the need to form a set of decisions to change the configurations of individual com-
munication routes depending on the state of individual nodes, if the optimal option is agreed with the decision maker,
which, in fact, is a rather complex organizational process associated with the possibility of using elements of artificial
intelligence [11, p. 92].

At present, in the development of new principles and methods of managing complex processes (such as sales manage-
ment), multi-agent technologies - technologies for the development and application of multi-agent systems - complex
systems that function with the help of several intelligent agents, the process of self-organization of which is reduced to
coherence, orderliness, the interaction of agents among themselves, have found wide use. The application of this ap-
proach will enable, in addition to solving the important task of choosing the optimal control option for changing the con-
figuration of data transmission routes, a preliminary assessment of the duration of the management cycle generated by
the system, as well as through the use of a hierarchical approach to building an MIS by distribution channels using multi-
agent technologies at the organizational and economic and technological levels of management [13]. It is the application
of multi-agent technologies in the development of the MIS of distribution channels of enterprises that will significantly
increase the efficiency of its functioning, and improve the efficiency of decision-making regarding the management of
product sales channels in terms of rapid dynamics of changes in the state of individual network elements of the system.

At the same time, the stage of creating the MIS of distribution channels of agro-industrial enterprises based on a multi-
agent management system (MAMS) is preceded by the stage of developing a structural diagram of the indicated MAMS.
The growing variety of communication network types, the increase in the heterogeneity of its constituent elements and
the number of parameters characterizing the state of these elements require an expansion of the range of approaches to
managing distribution channels. One of the approaches to enhance the efficiency of the MIS is to improve and increase
the efficiency of the functioning of subsystems in order to increase the level of the MIS responsiveness to changes in the
state of network elements. One of the ways to increase the specified efficiency is to create an MIS based on multi-agent
technologies. Solving this task at the first stage involves the development of the structure of a multi-agent system of the
distribution channel management of agro-industrial enterprises.

The proposed conceptual model of the MIS of DC should have a number of distinctive features and capabilities. Namely
such as [15, 16, 221:

= the availability of information links between the components of the MIS;
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the possibility of defining management goals;

the presence of the MAMS, which enables, in the presence of a configuration control unit, to form a set of decisions
for changes in the configuration of individual routes, fragments and the entire MIS, and the selection of the most
optimal ones is agreed with the manager, who makes the optimal decision regarding the selection of a route;

the possibility of choosing an acceptable process of control and management of the state of the elements of the
control object;

a preliminary assessment of the duration of the management cycle, which is formed by the MAMS and agreed with
the decision maker;

distribution of MAMS on different levels of MIS building allows to control and manage the state of individual elements
at different levels.

In order to ensure high efficiency of functioning and ensure high quality of performance of tasks, the MIS of DC will be
divided into three levels [4, 15, 19].

1.

The level of organizational management - the development of organizational decisions on the long-term functioning
of the MIS. At this level, there is a need to have a database and the necessary information about the state of the
MIS of DC at any given time.

The level of operational management - providing a set of management mechanisms and ready-made management
decisions that are combined into an action plan for the reconfiguration of the transport network. To do this, at the
specified level, it is necessary to have [6, 16, 27]:

= subsystem of control, administration and management;

= subsystem of formation of connected routes;

= subsystem of determination of control mechanisms as part of the overall management process;

= subsystem of formation of transport network reconfiguration.

Technological level - ensuring the collection of operational characteristics of the MIS and their processing; auto-
matic management of the state of technical means of the transport network; the choice of the management pro-
cess, which is determined by the management mechanism defined at the highest level. To perform the above tasks
at the technological level of management, it is necessary to have a subsystem of information collection, a subsys-

tem of control and management of the state of the elements of the MIS of DC of agro-industrial enterprises. Sche-
matically defined levels of MAMS and their interrelation are presented in Figure 2.
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Figure 2. Conceptual model of MIS of distribution channels of agro-industrial enterprises. (Source: developed by the author based on sources
[4 6; 15, 22])

In accordance with the structure of the promising multi-agent distribution channel management system shown in Figure
3, the interaction of the MAMS and MIS occurs through controlled agents. These agents perform the functions of data
collection and interaction with elements of the MIS (A_REG), and also in the MAMS structure, there are units for data
collection and interaction with each other (A_(STATE) and A_STR). These data are subsequently used to form a fragment
of the transport network structure when calculating the objective function (OF) of the multi-agent community [15, 20, 21].
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Figure 3. The structure of the multi-agent model of the information system of distribution channel management of enterprises. (Source:
developed by the author based on sources [15])

In this aspect, the assessment of the duration of the state control cycle of the MIS elements is relevant. For this, it is
convenient to use sequential evaluation algorithms. The most suitable of these types of algorithms in terms of computa-
tional complexity, accuracy and speed of the results obtained is the Robinson-Monroe algorithm [14, 15].

Let us consider the process of interaction between the MAMS agent and the MIS element in the management process. The
scheme of such interaction is shown in Figure 4. In the MIS, we will allocate a resource for the transfer of control and
management information between interconnected elements and the relevant agents of the MAMS. In this case, the agent
is an information display of the MIS element in the MAMS.

In the process of management, the following types of input information control can be distinguished in the case of external
interaction of the MAMS agents with the interconnected elements of the ICS of distribution channels [17, 22]:

- survey by the information registration and analysis agent (AREGi) of the values of the element parameters and subse-
quently responses of the element. This amount of data will be denoted by V_p. And the frequency with which this operation
is performed is v_p. According to the interaction scheme (see Figure 2.1), the amount of data in a survey of a parameter
consists of a request and a response. And this means that:
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requests for the execution of agent control commands A_{REGi} — LBM i LTM, as well as the further transmission of
data on the application of these MIS commands. The volumes of these requests and the frequency of data transmis-
sion are presented in Table 1, and the entire amount of transmitted data when executing control commands will be
determined by the expression:

(2

notification (without a preliminary survey) by an element of the MIS of distribution channels. This amount of data
will be denoted by ¥, . And the frequency with which this operation is performed is v,,.

MAMS £ node
Structural Notification Vs
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formation analysis agents elements, routes, fragments
Ssrar (Yasre) AREcke Vae ” Ssrarek (Yastarec)
Y
el [
v e e Data Request
el L] ] ||-  Req
‘ yrea, ‘ ‘ yred, ‘ ‘ Vred,, ‘ Notification
| |
A A
] o — ’{ Y
/ / N
Fragment of the [ Elements TCN
Transport Network (S Erpc = {E Eroce} /
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Figure 4. Model of interaction between the MAMS agent and the MIS element in the distribution channel management process. (Source:

developed by the author based on sources [15-17])

It should also be noted that control agents interact with other MAMS control elements, thereby organizing internal inter-
action. Let us assume and limit ourselves to the fact that the only possible type of interaction between control units and
agents is the message types "request”, "data" and "message". Then we can distinguish the types of messages transmitted
between control agents:

D

V=V, =

state evaluation survey (Asr47z) Of the registration and analysis agent (Agg;) about the state of an element, which
is subordinate to this fragment of the system. In this case, the volume and frequency of the transmitted message

will be denoted by V, and v,, respectively. According to the interaction scheme, the amount of data consists of a

request and a response (see Table 2). And this means that:

rep
%

3

p

data received by the unit As; 47 about the messages of the element of the MIS of distribution channels, in particular,
information about checking the connectivity of routes.
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Table 1. Parameters of external messages of the MAMS agent. (Source: developed by the author based on sources [20-22])

Message type Transmitted control data Amount of data in the survey Request fre_qu_e ney (v) or data
transmission time (T)
Control command OAM (Operation, yred 04M
i i i 0AM
Request Administration, Maintenance)
Element parameters /A vP
Control _cgmmgnd OAM (Operation, Vor/:)\z:t T04aM
Data Administration, Maintenance)
Element parameters VP T
e Failure indication OAM (Operation, n
Element notification Administration, Maintenance) & v

Table 2. Parameters of internal messages of the MAMS agent. (Source: developed by the author based on sources [20-22])

Request frequency (v) or data

Message type Transmitted control data Amount of data in the survey transmission time (T)

Element parameters VP TP

Failure indication OAM (Operation,
Data Administration, Maintenance)

v, v
Control command OAM (Operation, ¢
Administration, Maintenance)
Notification about structural Evaluation of transport routes v, s

changes

Considering the fact that the process of generating decision options is launched inside the unit ASTR, then the key for the
resulting decision-making time will be the time of collecting information about the state of the MIS elements by agents
AREG, a survey by the unit ASTATE and messages of the unit ASTR.

Thus, the set of messages of the MAMS elements can be divided into the set of external messages that are received by
the agents A_{REG} of the MIS element and internal messages that are exchanged by the control units of the current
node of the MAMS. The total decision-making time of the unit A_{STRi} will consist of the time spent by the node's agents
on receiving and transmitting internal and external messages.

Thus, the messages arising from the interaction of the MIS elements with the MAMS elements can be classified as:

= direct requests for the parameters of MIS elements. In this case, the receiver (MIS element) sends a response
message with data parameters via the feedback channel;

= notifications to the element about the emergency state are included in the loop of control and management of
malfunctions of interconnected elements of the MIS;

= indirect requests for optimization of MIS parameters;

= requests for the execution of commands included both in the external control loop and partially in the internal control
loop of the MAMS elements. Such requests also require an appropriate notification from the recipient;

. notifications about structural changes are included in the internal control loop of the MAMS elements.

DISCUSSION

One of the achieving aspects of scientific research in the direction of effective management of agro-industrial enterprises’
distribution channels was to ensure the use of all transport communication functions in the process of solving the setting
tasks set in the research. Achieving this goal involved solving a number of tasks, the main of which are: collection, pro-
cessing and analysis of data of the transport network state; preparation and decision-making to eliminate failures and
malfunctions; documents development of; delivery of tasks to executors; organization and maintenance of interaction of
subsystems; organization of management during the execution of tasks; reservation and control of subsystems operation.
The basis of this system is the coherence and efficiency of the communication network of each channel of marketing and
product sales, the management principle of which is the interaction of the key control units of the support of the commu-
nication network readiness, the development of management processes and their control during the performance of the
assigned tasks in the direction of effective sales policy of agro-industrial enterprises.
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Currently, in the scientific works of well-known scientists in the direction of the development of new principles and methods
of managing complex processes have found widespread use of multi-agent technologies - technology development and
application of multi-agent systems - complex systems operating with multiple intelligent agents. The papers solve the
scientific problem of developing a promising structure of a multi-agent system for managing a transport communication
network based on carrier ethernet technology.

In contradistinction to previously developed and implemented distribution channel management systems of agro-industrial
enterprises, a multi-agent model of the distribution channel management system which is developed in the article, makes
it possible to comprehensively evaluate the process of interaction between the transport network fragments and the multi-
agent model of the distribution channel management system at all levels, taking into account both economic and admin-
istrative components, as well as information.

CONCLUSIONS

Thus, the results of the research on the development of the multi-agent model of the distribution channel management
system of agro-industrial enterprises made it possible to draw certain conclusions regarding further simulation of the
processes of distribution channel management of enterprises in order to assess the duration of the entire management
cycle and the compliance of these indicators with the necessary specified parameters. In this regard, we have highlighted
the key results of the research, namely:

= the interdependent processes of the interaction between MIS elements and the multi-agent model of the distribution
channel management system of agro-industrial enterprises are modeled;

= the peculiarities of the functioning of the MIS and the potential opportunities for functioning as intended are deter-
mined.

The three-level conceptual model of the MIS of distribution channels of agro-industrial enterprises is presented, indicating
the role and place of the MIS. This model defines:

= the level of organizational management;
= the level of operational management;
= the level of technological management.

The model of interaction between the MAMS agent and the MIS element in the process of managing distribution channels
has been developed. The specified model enables the simulation of the management processes of the MAMS agents and
the elements of the MIS of distribution channels.

Therefore, the result obtained during the simulation of the interaction between the MAMS and the MIS of distribution
channels is the starting point for further simulation modeling of the management processes of distribution channels of
agro-industrial enterprises in order to assess the duration of the entire management cycle and the compliance of these
indicators with the necessary specified parameters. The obtained result makes it possible to develop a number of require-
ments for the prospects of improvement of the MIS of distribution channels for a reasonable choice of the processing time
of input and output information within the framework of control and management processes of the state of the system
elements.
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3rypcbka O., JlapiHa 4., Anmerko P., Kybis C., Tapactok A., CagoHos fO.

MVJIbTUATEHTHA MOAEJ1Ib CUCTEMU YNPABJIIHHA KAHAJTAMU PO3noALNY
AreronpoMmcnoBsux NIiaAnPUEMCTB

MeToto AaHOI HayKOBOi CTaTTi € po3pobka MynbTUAreHTHOI MoAEeNi CUCTEMM yNpaBiHHA KaHanamm 36yTy arpornpoMUCc/IoBUX
NIANPUEMCTB i3 METOK BM3HAYEHHS MEPCMNEKTUBHUX HaMpsMiB po3BMTKY 36yTOBOI MOMITUKM HA OCHOBI BUKOPUCTAHHS iH-
¢opmaLiiHO-KOMYHiKaUiHUX MeToaiB.

[nsa [ocsarHeHHs NocTaeneHoi MeTu 6yno nposefeHe AOCIMKEHHS AianeKTUYHOro MeTody Mi3HaHHS, KOHLUeNTyanbHWUX
NOJIOXXEHb, BUKNTAAEHMX Y NPausiX BiTYM3HAHMUX Ta 3apyOiXKHMX YYEHUX i3 pO3MOAiNy KaHaniB ynpaBniHHS NignpueEMCTBaMMU.
[ins BUKOHAHHS NOCTaBNEHUX 3aBAaHb 6YNM BUKOPUCTaHI Taki OCHOBHI METOAM AOCHIAKEHHS: abCTPaKTHO-NOrMYHMI, abc-
TparyBaHHs Ta KOHKpeTM3aLUil, CUCTEMHMIA Miaxif, CNOCTEPEXEHHS, METOA EKCMNEPTHOI OLiHKM. MeToanyHy OCHOBY AOCHi-
IDKEHHSA CKNanu 3aranbHi Ta cnewianbHi METOAIM, @ CaMe: CUCTEMHUI aHani3; eKOHOMIKO-MaTeMaTUYHi MeToau, TabnnyHo-
rpacdiyHi METOAN, METOAM MOPIBHSIHHA Ta rPynyBaHHs, EKOHOMIKO-MaTeEMaTUYHE MOAENIOBAHHS 3 METOI PO3PO6KN MyIb-
TUareHTHOI MoAeni CUCTEMM yrnpaBniHHA KaHanoM 36yTy arponpoMUCIOBMX NiANPUEMCTB.

YCTaHOBNEHO, WO 3pOCTaHHS NOTpebu B po3pobui edekTnBHOI iHhopMaLiiHOI CUCTEMM YMNpaBRiHHS kaHanamu 36yTy ar-
PONPOMUCNOBUX MiANPUEMCTB, 36iNblUEHHS HEOAHOPIAHOCTI CKIAA0BUX €NEMEHTIB i KiNlbKOCTi napameTpiB cuctemun 36yTy
BMMAarae po3LUMPEHHs Aiana3oHy METOAMYHUX MiAXOAIB A0 YNpaBniHHSA kaHanamu 36yTy B HanpsiMi MOAENIOBaHHS CUCTEMU
yrnpasniHHA KaHanamu 36yTy niagnpueMCTB. 30Kpema, Le € NPUHUMNOBMM NpU BUPpILLEHHI NpobneM opraHisauii Ta onepa-
TUBHO-TEXHIYHOMO YrNpaBiHHA TPAHCMOPTHOKO PO3MOAIbYO MEpPEXEL0.

BoaHo4yac BM3HAUYUTK NEPCNEKTUBHI HaNpsIMK po3BUTKY 36YTOBOI NONITUKN 3 BUKOPUCTAHHAM iHPOpMaLIiiHO-KOMYHiKaLlii-
HMX METOAIB Ha OCHOBI HOBMX TEXHOJIONIN HEMOX/IMBO 6€3 MoAEpHi3aLlii iCHYIOUOT CUCTEMM YMPaB/iHHSA LLSAXOM pO3p0obKM
iHbopMaLiMHOi cucTeMun ynpaBniHHS, sika B NEPCneKTUBI 103BOIUTbL peanisyBaTh BCi NOTEHLINHI MOXIMBOCTI Ans ehekTu-
BHOI Ta OnepaTMBHOI TPaHCMOPTHOI MepeXi Ha OCHOBI NMaKETHMUX TEXHOSOTIN.

TaKMM YMHOM, Y 3B'SI3KY i3 CYTTEBMM PO3BUTKOM CydacHWUX iHGOpMaLIiiHO-KOMYHIKaLMHWUX TEXHOSOriM, 3MiHOIO MpOLECiB
(YHKUIOHYBaHHSI €1eMEHTIB CUCTEMM YNpaB/iHHS KaHanamu 36yTy arponpoMUC/IOBMX NiAMNPUEMCTB Ta iX B3aEMOSii, 3MiHOO
MeXaHi3MiB MOHITOPUHIY (hYHKLIOHYBAHHSI €/1IEMEHTIB CUCTEMM BUHWKAE HEOOXiAHICTb po3p0obKM HOBOI apXxiTekTypw iH(Op-
MaLiHOT CUCTEMM YNpaBNiHHS KaHanaMmu 36yTy 3 METOO MiABULLIEHHS PIBHSI KOHKYPEHTHUX NepeBar nianpueMCTBa B 10B-
rOCTPOKOBII NEepPCNeKTUBI.

KnrouoBi cnoBa: arponpomucsioBe NiANpUEMCTBO, CUCTEMa YMpaBfiHHS KaHanamu 36yTy, iHpopMmauiiHa cuctema
ynpasniHHS, MyfibTUAreHTHa CUCTEMa YNpPaBniHHSA, YNpaBniHHA 36yTOM, My/bTUAreHTHi TEXHONOrT
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372 DOI: 10.55643/fcaptp.5.46.2022.3869


https://fkd.net.ua/
https://www.fta.org.ua/

