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Problem statement and its connection with important scientific or practical tasks. Results of a
general decline in demand for certain types of passenger transport in Ukraine in 2015 [1] are quite controversial
because they considered only intensive development indicators, which include the annual conveyance volume
and passenger turnover, and did not reflect the parameter of conveyance quality - the value of passenger flow
which the most objectively describes the process of conveyance in time and space. Only with information about
the passenger flow in practice, one can achieve the efficient organization of transportation process and
accordance of transport system carrying capacity with size and fluctuations of demand for conveyance. Given
problem is relevant not only for the individual modes of transport but is especially presented in their interaction
and requires in-depth study of construction principles and development of regional passenger transport systems
in our country. This will allow mobilizing and integrating the efforts of all the employees for complex
organization and skilled management of transportation process in terms of a significant shift in passenger flow
values due to the events in the East of our country.

Analysis of the recent research and published works. Review of the recent research and published
works which show the specific aspects in technology optimization of interaction between modes of transport
in transport hubs [2], the value of freight stations in the structure of regional logistics transport distribution
systems [3], the research of elements in the technological process of transport interaction using advanced
transport and technological systems [4],justification for the creation of regional transport logistics center [5],
the management of a multimodal transport system [6],the optimization of interaction between different
modes of transport in mixed conveyance [7],the development of the application and interaction between
individual modes of transport in major transport hubs [8], the development of intermodal conveyance,
creation of logistics centers and the introduction of effective modern transport technologies [9] proved the
superiority of freight direction and improper position towards the use or introduction of new technologies in
public conveyance, especially with the interaction between modes of transport in regional transport systems.

Concentration on the parts of the general problem yet to be solved. The necessity of closer
economic and social cooperation, further growth of cultural ties and trade between different regions of our
country requires enhancing coordination of action for regional transport policies to promote and maintain the
high-quality interaction between public modes of transport.

Purposes and task setting. The purpose of this work is to determine the basic stages of research
problem in transport interaction in regional transport systems to further meet the needs of the people in the
transport service and reduce the cost of their movement with the efficient use of transport.

The presentation of the main research material with full substantiation of scientific results.
While setting the problem of interaction of transport types in regional transportation systems we usually
define object of the research and the purpose[10]. The term "purpose" is used to describe the expected result.
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The purpose may take the form that makes achieving maximum / minimum with yet to be determined value,
or value range setting formwith the solution within. The purpose or aim of our research is to meet the needs
of the population in transport services and to reduce maintenance costs for their movement in the effective
use of transport based on complex introduction of public conveyance technologies in regional transport
systems, namely the interaction between different modes of transport (figure 1).

Problem statement
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functional and providing subsystems
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Figure 1-The structure of the research of interaction between different modes of transport

In this case, the problem is to increase the economic efficiency of conveyance management system.
The purpose of the analysis is to find the ways of improving the transport efficiency. In connection with the
problem statement in system analysis it is necessary to identify whether there are problems in management
of interaction between modes of transport, where they are shown and what their content is; factors which
influence the management process.

The main task of the examining the object of research is to systematically describe it in a form
suitable for further research. As a result of this phase we determine the purpose of the coordinated
conveyance system; organizational and functional structure of organizing and managing the modes of
transport; indicators and criteria of the system performance; problems of interaction between modes of
transport and evaluation of their impact on the system. At this stage, there can be different versions of the
research. Figure 2 shows the technology of getting these results, which are used in this research.

The first step is a specification of the object of research and presenting it as a unified system. It lists
all organizations that are united in the researched system according to the purpose of the research; allocates
the environment, which is a combination of all systems with which the research system enters certain
relations while functioning; describes the requirements of the environment to the research system; defines
purposes and main tasks (assignments) of the system.

The second step is a decomposition of the system to "production”" and "management" by presenting it
as an object of management and a managing system. While describing the object of management we select
the main features of the conveyance process, the composition of interacting systems and the problems of
interaction. While describing the managing system we select the key features and see how interacting
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transport operators and structures perform the organization and management of conveyance process. As a
result of the research we establish how all objects of management, their properties and relations regarding
some modes of transport are used together with objects, properties and relations of other modes of transport
while system performs its tasks and if there are interaction problems in the system.

Purposes and the object of research

Description of the object of Description of the
research environment
I ]
Purposes and assignments of
the system

Requirements of the
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Object of management
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I |
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Figure 2 —The technology of forming the research model

The main result of this phase is a model of organizational and functional structure and problem of
conveyance management. Under the organizational and functional structure of the system, we refer to a
model in which organizational structure of management system is associated with the methods of distributing
the functions and tasks between elements.

The results of the specification phase should reflect the transition from purpose of system analysis
(which is planned in the first phase)to a list of specific objectives that need to be investigated in the next
phase — evaluation of the system.

Let us consider one of the options for specifying the research purposes. Based on the description of the
researched system we analyze the problems of the existing system. For each problem we define the factors
(causes) that cause this problem, describe the tools to solve the problems and develop alternatives to implement
these measures. This logical specification of further research can be conveniently displayed in levels of a
vertical structure. Figure 3 shows the hierarchy of research purposes on evaluation of the system phase.

The differentiation of research purposes is conducted to the level of alternatives for solving the
specific problems (to the level of management functions or tasks). According to the considered task
specification logic the hierarchy has five levels: the research purpose (set in the first phase of system
analysis); problems that form the main purpose and its specification (defined in the second stage of system
analysis); factors affecting the problem (defined in the third stage and checked for completeness and
essentiality at the stage of evaluation of the system and the internal designing of the system, namely, during
micro level system analysis); basic problem solutions; implementation of alternative proposals.

The representation of the process of achieving the initial purpose as a hierarchy includes the
following:

a)each target that details the initial one must be independent in terms of existence, different from

other purposes and be necessary for achieving the initial one (the independent existence of
specific purposes means that there are some specific and separate sides of a primary purpose
which can be researched independently from others);
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b)implementation of all purposes should be sufficient for achieving the initial purpose;

¢) the transition from initial purpose to a set of purposes that provide its accomplishment is based on
the use of so-called conversion operator that has a meaningful interpretation as some rule (in this
case the rule is the conversion from the purpose of each level to the method of its realization).

Ilevel: the purpose of system research

M IIlevel: problems

IIIlevel: factors of influence

a 0 e IVlevel: methods of solving the problem

Vlevel: alternatives

Figure 3 —The hierarchy of setting the purposes

The main purpose of the object of research analysis phase is to design the offers for improving the
management system that allow to increase the efficiency of the transport system due to solving problems
found in the previous stage.

The order of analysis corresponds to the order of solving the following issues:

a) concentration on the problems of interaction between different modes of transport (problems are

given on the second level of the hierarchy of purposes, see fig. 3);

b)the definition of causes (factors) for each problem;

c¢)the given problem;

d)describing the content of causes, their nature (the third level of the hierarchy of purposes);

e)identifying the ways of solving problems by eliminating the factors that cause them (the fourth

level);

f) the development of alternatives for solving the problem.

The basis of the analysis is the organizational and functional model of existing management system.
The analysis should reveal the potential for increasing the efficiency of the transport system; identify the
direction of possible improvement by improving the methods and means of organization and structure of
management system. Alternatives for solving the problems should relate to functions, tasks and management
structure aimed at rational organization and control of cooperation process in regional transport systems.

In fact, at this stage the process of system analysis includes elements of system synthesis with new
properties. Currently, very few methods allow you to meet the challenges of formal synthesis. Therefore, in
practice we use various informal methods of complex system synthesis. In this work, a following order for
developing alternatives is offered. We select a single problem or set of problems for the system to solve. For
the each problem, we describe the factors that affect the performance of the system and their dynamics. We
analyze which of the functions (complex of tasks) of organization and management can affect these factors,
what the organizational structure that implements this function should be and which resources it should use
and consume. The point of the last phase of system analysis is to develop the proposals for the organizational
and functional structure of the system with set properties based on defined research purposes, and the
analysis of its functioning. Stages for solving this issue are presented in Figure 4.

Before starting the project of conveyance system between various modes of transport, we should
numerically and efficiently estimate all proposed alternatives and estimate their impact on the quality of the
system. One needs to decide whether one or other operation or even whole measure is needed. If the need for
this measure is recognized, there is a second question: how to implement this measure and whether it is
possible to provide the necessary means and resources. If one alternative is accepted, we compare it with
other alternatives; research its impact on other situations and problems and its part in the developing
conveyance system.
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Figure 4 — The algorithm for evaluation of alternatives development

Based on the analysis of alternatives we construct the organizational and functional structure of
organization and management system and conduct the distribution of functions to the management. Based on
efficient considerations we determine several possible alternates of the system, from which we choose
according to the selection criteria.

The cost of the proposed coordinated system and the possibility of its realization are determined based
on the following factors: available initial information; possible mathematical methods; available software;
available technical means. The research at this stage can be represented as following: analysis of all proposed
alternatives; construction of the functional system structure based on the synthesis of existing system and
proposals; distribution of functions to the management; the verification of system effectiveness for all
possible problem situations; evaluation of the system in terms of its implementation; choice of variants for
the system.

Conclusions of the research and the prospects of further investigations into this area. The result
of this phase and the system analysis is a project of public conveyance system that includes the structure of
the system, the distribution of functions to the elements of the structure and the measure of expedience of the
system and its structure. Further studies will look at the content of actions and methods of their
implementation at every stage of system analysis of interaction between various modes of transport in
regional transport systems.
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Bakapuyk .M. [locraHoBka 3amaui B3a€eMOAii BUJAIB TPAHCIOPTY B PETIOHAIBHUX TPaHCHOPTHUX
cucremax / I.M. Baxkapuyk, C.O. Kopituyk, C.C. IIununeiiko // Bicauk HamioHansHOro TpaHCIIOPTHOTO
yHiBepcuteTy. Cepist «Texuiuni Hayku». HaykoBo-texuiuamii 30ipauk. — K. : HTY, 2016. — Bum. 1 (34).

B crarti 3amponoHOBaHO TIOCTAHOBKY 3ajadi B3aeMOJil BWAIB TPAHCIOPTY B periOHANBHUX
TPAHCHOPTHUX CHCTEMaX.

OO0’ €T HOCIIHKEHHS — MPOIEC B3aEMOJII1 PI3HUX BHUIIB TPAHCIIOPTY HA PEriOHAIBEHOMY PiBHI.

Mera poboTH TONATaE y 3aJ0BOJICHHI MOTpPeO HACEICHHS B TPAHCIIOPTHOMY OOCIyTOBYBaHHI Ta
CKOpPOYCHHS BUTpaT Ha iX TmepecyBaHHs IpH e(QEeKTUBHOMY BHKOPHUCTaHHI TpPAHCIIOPTY Ha OCHOBI
KOMIUIEKCHOTO OOIPYHTYBaHHS BIPOBA/UKEHHS TEXHOJIOTIH IMMacaKMPCHKUX IEepeBe3eHb B PEriOHAIBHUX
TPAHCIIOPTHUX CHCTEMAX, a caMe B3aEMO/IIT PI3HUX BUIIB TPAHCIIOPTY.

MeToau QOCHIIKEHHS — CUCTEMHMI ITIIX1J Ta CHCTEMHUM aHaJIi3.

OcHoBHa 3amava po3riAgy 00'ekTa MOCHIIKEHHS TMOJISTa€ B MOTO CHCTEMHOMY ONHKCI y BUIJISAMI,
3py4YHOMY I TOAAIBIIOTO JOCTIDKEHHSA. B pe3ynpTaTi BUKOHAHHS LBOTO €Tally BH3HAYAKOTh: MM
(YHKIIOHYBaHHS KOOPIMHOBAHOI CHCTEMH II€peBe3eHb PI3HUMH BHJAMU TpPaHCIIOPTY; OpraHizamiiHo-
(yHKLIOHANBbHA CTPYKTypa CHCTEM OpraHizamii i ynpaBiiHHS B3a€MOMIEI0 BUAIB TPAHCIOPTY; MOKa3HHUKH i
KpuTepii (YHKIIOHyBaHHS CHCTEMH; TpoOJIeMH B3a€MOJii BHIIB TPAaHCIOPTY 1 OIiHKAa ii BIUTUBY Ha
e(heKTHBHICTH (YHKITIOHYBaHHS CaMOi CHCTEMH.

Pesynbratu crarti MOXKYTh OyTH BHKOPUCTaHI NMPH MPOEKTYBaHHI CHCTEMH IEPEBE3CHb MaCaXKHPiB
pI3HMMH BHJaMH TPAHCIIOPTY, SIKA BKIIIOYAE CTPYKTYypY CHCTEMH, PO3MOIUT (YHKIIH 3a eJeMeHTaMwu,
BH3HAYCHHS JOIIIFHOCTI CHCTEMH Ta 11 CTPYKTYPH.

KIIIOUOBI CJIOBA: B3A€EMO/JIA BHUAIB TPAHCIIOPTY, IIOCTAHOBKA 3AIAUI
JOCIIIKEHHA, HUUII TA OB’€KT JOCIIIJKEHHA.

ABSTRACT

Vakarchuk .M., Koritchuk S.A., Pylypeyko S.S. Statement of the problem of interaction between
modes of transport in regional transport systems. Visnyk National Transport University. Series «Technical
sciencesy. Scientific and Technical Collection. — Kyiv: National Transport University, 2016. — Issue 1 (34).

The article suggeststhe statement of the problem of interaction between modes of transport in regional
transport systems.

The object of research is the interaction between various modes of transport at the regional level.

The purpose of research is to meet the transport needs of the population and reduce maintenance costs
for their movement with the effective use of transport based on complex justification of introduction of
public conveyance technologies in regional transport systems during the interaction between different modes
of transport.

The methods used for the research are systematic approach and system analysis.

The main task regarding the object of research is in its systematic description in a form suitable for
further research. As a result of this phase the purposes of the coordinated conveyance system,organizational
and functional structure of organizing and managing the modes of transport, performance indicators of the
system and problems of interaction between modes transport and the impact on the efficiency of the system
are determined.

The results of the article can be used for a project of public conveyance system that includes the
structure of the system, the distribution of functions to the elements of the structure and the measure of
expedience of the system and its structure.

KEY WORDS: INTERACTION BETWEEN MODES OF TRANSPORT,STATEMENT OF THE
PROBLEM RESEARCH, THE PURPOSE OF THE OBJECT OF RESEARCH .
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Bakapuyk W.H. IlocraHoBka 3amauu B3auUMOJEHCTBHS BHUJIOB TPAHCIOPTA B PErMOHAIBHBIX
TpaHcopTHbIX cuctemax / U.H. Bakapuyk, C.A. Koputuyk, C.C. [lununeiiko // Bectauk HanuonansHoro
TpaHcropTHoro yHuBepcuteTa. Cepus «Texandeckue Haykm». HayuHo-Texaudeckuii coopuuk. — K. : HTY,
2016. — Bem. 1 (34).

B cratee mpennoxeHa MOCTaHOBKA 3aJaud B3aMMOACWCTBUS BHJIOB TPAHCIOPTa B PETHOHAIBHBIX
TPAHCHOPTHBIX CUCTEMAX.

OOBEKT uccIe0BaHus - MIPOLIECC B3aMMOJICHCTBUS PA3INUHBIX BUJIOB TPAHCIIOPTA HA PErMOHAIBHOM
YpOBHE.
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Lenp paboTel 3akmoyaeTcs B YAOBIETBOPEHWH MOTpeOHOCTEH HaceleHHs B TPAHCIIOPTHOM
00CITy’)KMBaHUM M COKpaIllcHHE PacXOlOB Ha HMX NepeABMKEHUS Npu 3(PHEKTHBHOM HCIIOIB30BaHUU
TPaHCIIOPTa HA OCHOBE KOMILIEKCHOTO OOOCHOBAaHUS BHEIPCHUS TEXHOJOTHI MACCAKUPCKHUX MEPEBO30K B
PEerHOHANBHBIX TPAHCIIOPTHBIX CHCTEMaX IPH B3aNMOAECHCTBUN Pa3TUYHbIX BUIOB TPAHCIIOPTA.

MeTobl HccaenOBaHMs - CHCTEMHBIN ITOAXO0J M CUCTEMHBIN aHaIn3.

OcHoBHasl 3aJ1a4a pacCCMOTPEHHUsSI 00BEKTa UCCIICOBAHUS 3aKIIFOYACTCS B €r0 CUCTEMHOM OIUCAHHUH B
BHJE, YAOOHOM Ui JalbHEHIIero MccieoBaHus. B pe3ynbTare BBIIOTHEHHS STOTO dTara OMpPEelIsioT:
e (yHKIIMOHUPOBAHMS KOOPAMHUPOBAHHOW CHCTEMBI MEPEBO30K Pa3TUYHBIMH BHAAMH TPAHCIIOPTA;
OpraHU3alUOHHO-(PYHKITMOHATBHAS CTPYKTYpa CHCTEM OPTaHU3AINH 1 YIIPaBICHUS B3aUMOJCHCTBHEM BUIOB
TPaHCIIOPTA; TMOKa3aTeNd i KpUTepud (YHKIIMOHHUPOBAHHS CHUCTEMBI; MPOOIEMBI B3aMMOACWCTBUS BHUIOB
TpaHCIIOPTA 1 OIIEHKA €€ BIUSHUSA Ha 3 (DEKTUBHOCTh (PYHKITMOHHPOBAHUS CaMOU CHCTEMEI.

Pe3ynbTaTel cTaTbu MOTYT OBITh WCIOJIB30BAHBEI TIPH TMPOCKTHPOBAHMHM CHCTEMBI IEPEBO30K
MacCaXUPOB Pa3IMYHBIMU BUAAMH TPAHCIIOPTA, KOTOPas COCTOUT U3 CTPYKTYPHI CUCTEMBI, paclpeneicHus
(YHKIIHI 110 7IeMeHTaM, OlpeesieHHs eIeco00pa3HOCTH CHCTEMBI U €€ CTPYKTYPHI.
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