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MOJIEJIb PO3PAXYHKY BEJIMYHUHU IJIATH 3A JIOCTYII
J10 OB'€KTIB MICHKOI TACAKHUPCBKOI
IHOPACTPYKTYPHU 3 YPAXYBAHHSIM YYACTI
HIJIIPUEMCTB TPAHCIIOPTHOI'O BY IIBHUIITBA Y
MPOLECAX Ii PO3BUTKY

OOrpyHTOBaHa HEOOXIJHICTh BJIOCKOHAJICHHS METOJIOJIOTI]

Tapu(OYTBOPEHHS [UIsl TAacCaKUPCHKOTO MICBKOTO TPAaHCHOPTY, 3
ypaxyBaHHSIM 3aXO0/1iB 3 PO3BUTKY TPAHCIIOPTHOI iHPPACTPYKTypH Ta
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BKa3aHa pOJIb MiANPHEMCTB TPAHCHOPTHOrO OYAIBHUITBA B LHUX
mporiecax. Haromomryerbcss Ha BHCOKOMY piBHI 3HOCY 00 €KTIB
ocHOBHUX 3ac00iB. OcHOBHa TpoOieMa BCTAaHOBJICHHS IUIaTH 3a
KOPUCTYBaHHA 00’€KTaMH MiCBbKOI Haca)XMPCHKOi 1HPPACTPYKTypH
MOJIATa€ B TOMY, IO HEOOXIMHICTh IUIATUTH TIEPEBI3HWKAM 3a
€KOHOMIYHI BUTOJIH, SIKi BOHU T€HEPYIOTh, PO3yMIETHCS HE 3aBXKAN 1
HE BCiMa.

B po6oTi ynockoHaieHO METOIWYHI i IXOIH 10 OTepaIiiHOTOo
aHali3y BUTpAT, SKUM Ha BiIMIHY BiJl ICHYIOUMX, 0a3yeThcs Ha
HENIHIHHUX ~ 3QJIeKHOCTSAX  BHUTpAT, NPUOYTKY  OyAiBEIbHHX
opraHi3allii BijJ BiITBOPIOBAJILHOI IisSUTBHOCTI 00’ €KTIB TPAHCIIOPTHOT
iH(bpaCcTPYKTYpH, IO TO3BOJISIE 3HANTH ONITUMAIBHE CITiBBiTHOMICHHS
«pe3yNbTaTH-BUTPATH», BIAMOBIIHO IO SKOTO OOIPYHTOBYIOTHCS
PIIICHHS 100 AOIIBHOCTI peatizallii BiATBOPIOBATIBHOI AisIIbHOCTI.

Y ciMox €BpomeWcbknX KpaiHaxX BBel€HAa TaK 3BaHa
JBOXEJIEMEHTHAa CTPYyKTypa Tapudy 3 (QIiKCOBaHOW ¥ 3MiHHOIO
ckinagoBumi. [lepira Bu3HaUae€THCS 3a JOMMOMOTOIO 3aJIeKHOCTEH MK
IUTAHOBAaHUMH TOTpeOaMH TEepeBi3HWKa W TOCTIHHMX BHIATKIB 3a
KOPHUCTYBaHHsSI 00’ €KTaMH MIChKOI MAcCaKUPCHhKOi iHPPACTPYKTypH.
3MiHHA BH3HAYAETHCS MO (PaKTy BUKOPHCTAHHS PECYPCIB MEPEXKI.

OnHoeNeMEHTHa PO3PaxOBYEThCS BHUXOIMYM 3  (QaKTHIHOT
BiJICTAaHI  eKcIUTyaTarlii, TOOTO TIuIaTa TPSAMO MPOIOpIliHA
(hakTHYHOMY  BHKOPHCTAHHIO IHTEHCHBHOCTI  €KCIUTyaTaliiHOl
JISUIBHOCTI.

Came mnpu OAHOENEMEHTHIH CTPyKTypi, Oijblla YacTHHA
MapriHaJbHAX BHIATKIB BU3HAYA€THCS BUXOISMYM 31 CTATUCTUYHHX
JAHWX, [0 3HAYHO CIIPOIIY€E METOAMKY BHU3HAYEHHS iX piBHA. Aue,
ICTOTHHM HEJIOJIKOM OJIHOEJIEMEHTHOI CTPYKTYPH € HU3bKUU piBEHb
OOIpyHTYBaHHS YaCTUHH YMOBHO-TIOCTIHHUX BUJIATKIB.

Opepxajii  MOJANBIINN PO3BUTOK METOAMYHI MIAXOIU J0
BH3HAYEHHS €(PEKTHBHOCTI CHCTEMHU YIPABIIHHS BiJTBOPIOBAIBHOO
JisUTbHICTIO  00’€KTiB TpaHCHOPTHOI 1H(pacTpyKTypH Ha OCHOBI
MOKAa3HMUKIB OIIIHKH e(EKTHBHOCTI BUKOHAHHS OKpeMHX (YHKIIH
MiAMPUEMCTB TPAHCIIOPTHOTO OYIIIBHUIITBA 332 PaXyHOK PO3POOKH
y3arajbHIOIOYOr0 MOKa3HUKA 1J1s1 IPOBEACHHS KOMIUIEKCHOT OLIHKH
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e(eKTHBHOCTI TPOLECIB YNPABIiHHSA BIATBOPEHHSM OCHOBHHUX
3aco0iB.

Knwouogi cnosa: MicbKuii acaKUPChKUN TPAHCHIOPT, PyXOMUH
cknana, tapud, coOiBapTICTh NMEPEBE3CHHS, IMiAIPUEMCTBA MICHKOTO
TPaHCIIOPTY, TPAHCIIOPTHOTO OyAiBHUIITBA, €KOHOMIUHa
e(heKTUBHICTb.

Bereza lvan, Mishchenko Maksym

MODEL OF CALCULATION OF THE COST OF
ACQUISITION OF ACCESS TO OBJECTS OF CITY
PASSENGER INFRASTRUCTURE WITH ACCOUNTING OF
THE PARTICIPATION OF TRANSPORT CONSTRUCTION
ENTERPRISES IN THEIR DEVELOPMENT PROCESSES

The necessity of perfection of methodology of tariff formation
for passenger urban transport, based on measures on development of
transport infrastructure and the role of enterprises of transport
construction in these processes is substantiated. The high level of
depreciation of fixed assets is highlighted. The main problem of
setting fees for the use of urban passenger infrastructure is that the
necessity to pay carriers for the economic benefits that they generate
is not always understood and not by everyone.

The methodical approaches to operational analysis of costs are
improved, which, unlike existing ones, is based on the nonlinear
dependencies of costs, the profit of construction organizations on the
reproduction of transport infrastructure objects, which allows us to
find the optimal "cost-benefit" ratio, according to which decisions are
justified on the expediency of realization of reproductive activity.

In seven European countries introduced a so-called two-
element structure of the tariff with fixed and variable components.
The first one is determined by means of dependencies between the
planned needs of the carrier and constant expenses for the use of
objects of the city passenger infrastructure. The variable is
determined by the use of network resources.
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One element is calculated based on the actual operating
distance, ie, the charge is directly proportional to the actual use of the
intensity of operational activity.

It is in the one-element structure that most marginal
expenditures are determined on the basis of statistical data, which
greatly simplifies the methodology for determining their level.
However, the significant disadvantage of the one-element structure is
the low level of substantiation of part of fixed-term expenditures.

Further development of methodological approaches to
determining the effectiveness of the management system for
reproduction activity of transport infrastructure objects was obtained
on the basis of indicators of assessing the effectiveness of performing
certain functions of transport construction enterprises through the
development of a generalized indicator for a comprehensive
assessment of the effectiveness of the processes of managing the
reproduction of fixed assets.

Key words: urban passenger transport, rolling stock, tariff, cost
of transportation, urban transport companies, transport construction,
economic efficiency.

bepesza Hean, Muwienko Makcum

MOJIEJIb PACUETA BEJIMUUHBI IVIATHI 3A TOCTYI K
OBBEKTAM I'OPOJICKOM MACCAKHUPCKOHN
UH®PACTPYKTYPBI C YUETOM YUACTHUS
NPEANPUSTUNA TPAHCIIOPTHOI'O CTPOUTEJILCTBA B
ITPOLIECCE EE PA3BBUTHS

OGocHoBaHa HEOOXOMMOCTb COBEPIIICHCTBOBAHUS
METOJI0JIOTUH Tapr(ooOpa30BaHMs AJIS MACCAKUPCKOTO TPAHCIIOPTA,
C  YYEeTOM  MEpPONPUIATHA IO  Pa3BUTUI0  TPAaHCIOPTHOM
UHPPACTPYKTYpBl W yKa3aHa pPOJb MPEANPHUITHH TPaHCIIOPTHOTO
CTPOMTENBCTBA B 3TUX Hpoueccax. OTMeuaeTcs BBICOKHMI ypOBEHb
M3HOCa OOBEKTOB OCHOBHBIX cpenctB. OcHOBHas TmpoOiema
(¢opMHpOBaHUs IUIaTBl 32 TIOJNB30BaHHE OOBEKTAMH TOPOJICKOM
MacCaXUPCKON MH(PACTPYKTYPhI 3aKJII0YAETCS B TOM, YTO
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HEOOXOIUMOCTD IJIATUTH MIEPEBO3YHKAM 32 SKOHOMHUYECKHE BHITOIHI,
KOTOPbIE OHU T€HEPUPYIOT, IOHUMAETCS HE BCETJa U HE BCEMH.

B pabore ycoBepuIEHCTBOBaHBI METOAMYECKHE MOIXOJBI
ONEpallMOHHOTO  aHajiu3a 3arpar, KOTOPbIi B OTJIHYME OT
CYIIECTBYIOIIMX, Oa3upyeTcsi Ha HEJIUHEMHBIX 3aBHCHMOCTSX
pacxomoB, npuObLTH CTPOUTENIBHBIX opraHu3anui oT
BOCTIPOM3BOJICTBEHHOW  JCATEIBHOCTH OOBEKTOB TPaHCIOPTHOMH
nHPACTPYKTYPHI, TO3BOJIAIOIEH HAWNTH ONTHUMAJIBHOE COOTHOLIEHUE
«pe3yNbTaTh-PacXobl», COIVIACHO KOTOPOMY OOOCHOBBIBAIOTCS
pelieHns O 1enecoo0pa3HOCTH pealn3alid BOCIPOM3BOJCTBEHHON
JeSITETbHOCTH.

B cemu eBpomeiickux CTpaHax BBEIEHAa TakK Ha3blBacMas
IBYXJJIEMEHTHasi CTpyKTypa Tapuda ¢ (QHUKCHPOBAHHOW W
MEPEMEHHON cocTaBisommMu. [lepBas ompezaensercss ¢ MOMOLIBIO
3aBUCHUMOCTEH MEXY IUIAHUPYEMBIMU NOTPEOHOCTSMHU NEPEBO3UMKA
U TIOCTOSHHBIX PAacxXoJOB 3a IOJb30BAHUE OOBEKTAaMH TOPOACKOM
MaccaXupckol WHOpacTpykTypsl. [lepemeHHas ompenensercs Mo
(hakTy UCTIONB30BAHUS PECYPCOB CETH.

OnHod3MeMEHTHAsT PACCUMTHIBACTCS HCXOIS W3 PEaJbHOTOo
paccTOSIHUS SKCIUTyaTallld, TO €CTh TUIaTa IPsSMO MPOMOPIIMOHATbHA
(haKTHUECKOMY UCIIOJIb30BAHUI0 MHTEHCHBHOCTH JKCILTYyaTaIllHOHHOM
NesITeIbHOCTH.

VIMeHHO TIpM OJHORJIEMEHTHBIE CTPYKType, Ooibluas 4acTh
MapKHUHAIBHBIX PACXOJIOB OIMpPEIEIseTCs UCXO/IS U3 CTATUCTHYSCKUX
JNAHHBIX, YTO 3HAYUTENIBHO YIPOIIAET METOAMKY OMNPEACICHUS HX
ypoBHa. Ho, cyliecTBeHHBIM HEIOCTATKOM  OJHORJIEMEHTHOMN
CTPYKTYPBI SBISIETCS HU3KUH YPOBEHb 00OCHOBAaHUS YaCTH YCIIOBHO-
MOCTOSIHHBIX PACXOJI0B.

[onyunnu panpHeWIIee pa3BUTHE METOIUYECKHE MOIXOIBI K
OTIPEIEIICHHIO 3G PEKTHBHOCTH CUCTEMBI yIpaBJICHUSI
BOCITPOM3BEIICHHON  JIEATEIHPHOCTEIO  OOBEKTOB  TPAHCIIOPTHOMH
HHPPACTPYKTYpHl Ha OCHOBE MOKa3aTesned OLUEHKH 3(PPEKTHBHOCTH
BBITIOJIHEHHSL OTIENBHBIX (PYHKIMHA MPEeaNpHUsITHH TpPaHCIIOPTHOTO
CTPOUTEIBCTBA 32 CUET Pa3pabOTKK OOOOIIAIOIIETO MOKA3aTeNs s
MPOBENEHUs] KOMIUIEKCHOH OLEHKH 3()(EKTUBHOCTH TPOLECCOB
yIpaBieHUs BOCIIPOM3BOJCTBOM OCHOBHBIX CPE/ICTB.
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Knrouegvle cnosa: TOPOJICKON MacCa)XUPCKUN TPaHCIIOPT,
MIOABMXKHOW ~ cocTaB, Tapud, ceOECTOMMOCTh  IIEPEBO3KH,
OPeNpHUsITAsS ~ TPAHCIOPTa,  TPAHCHOPTHOTO  CTPOUTEILCTBA,
SKOHOMHYECKAst 3PPEKTUBHOCTb.

DOI: 10.32680/2409-9260-2018-11-263-30-44

Problem definition.

The main problem of setting fees for the use of urban
passenger infrastructure objects is that the necessity to pay carriers
for the economic benefits that they generate is not always understood
and not by everyone. Therefore, carriers are interested in the
evaluation and offering of benefits that are able to provide the society
and the arguments for compensation. Sources of payment will be
different in each case, but they can be grouped into several
categories.

Analysis of the recent research and publications

Determination of the level of payment for the use of objects of
urban passenger infrastructure should be implemented in accordance
with the experience of European countries EU-28 [EU regional and
urban development: https://ec.europa.eu/info/eu-regional-and-urban-
development/topics/cities-and-urban-development/priority-
themes/urban-mobility_en].

In seven European countries, the so-called two-element
structure of the tariff with fixed and variable components has been
introduced. The first one is determined by means of dependencies
between the planned needs of the carrier and the constant expenses
for the use of objects of the city passenger infrastructure. The
variable is determined by the use of network resources.

One-element calculation is based on the actual operating
distance, that is, the charge is directly proportional to the actual use
of the intensity of operational activity.

It is in the one-element structure that most marginal
expenditures are determined on the basis of statistical data, which
greatly simplifies the methodology for determining their level.
However, the essential disadvantage of one-element structure is the
low level of substantiation of part of fixed-term expenditures.
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If it is necessary to create and maintain internal competition,
with the presence of more than one carrier it is expedient to apply a
two-element payment. In cases where there is no need to form
competition, the expediency of one-element fee is expedient.

At different times, the solution of various aspects of this
problem involved such domestic and foreign specialists: Gurnak
V.M. [3], Boyd Colin W. [1], Ortuzar J. de D [5], Winston C. [7],
Butkavichius J.P. [2], Kotik V.O. [4], Pinchuk S.O. [6].

Considering the importance of the theory and practice of the
results obtained, some issues still remain insufficiently highlighted.

Unsolved aspects of the problem the article is dedicated to.

Carriers and representatives of urban passenger infrastructure,
in this case, have to set a fee based on the level of projected costs,
desirable income and the solvency of passengers. But today there is
no model for charging for the use of urban passenger infrastructure.

Purpose of the article

Proceeding from the above objective of this article is the
development of a one-and two-element model for calculating the
payment for the use of objects of urban passenger infrastructure.

Basic research material

One-piece model of payment calculation is based on a level
that provides compensation for costs and profits, sufficient for the
economic stimulation of efficient carriers.

Recently, the EU-28 pays great attention to the issue of the
efficient functioning of urban passenger transport [8].

At the moment, passenger transportation in cities is carried out
according to schemes, routes of which were formed over a long
period of operation. But this does not mean that these routes are
optimal. Every day the city is developing, its infrastructure is
changing. The elements of the system are changing: place of
residence - place of work. The points of concentration of passenger
traffic, the guiding directions of movement, the average distance of
transportation, the number of passengers transported, the specific
gravities of different types of passenger transport in the urban
passenger traffic change. Therefore, it is advisable to periodically
revise the existing system of passenger urban transport in order to
optimize its parameters. Optimization of urban routeing schemes of
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passenger traffic is mainly limited to bus routes. Changing the bus
route does not require large investments, especially in infrastructure.
Another thing - trolley buses, trams, subway. Here in the
optimization process will be significantly stretched in time with the
need to attract significant investment. Also, the payback period of
such investments will be quite significant. However, electric
transport is a recognized leader in urban transport in many European
countries in terms of parameters: the cost of transporting one
passenger, the total number of passengers carried, and the passenger
turnover. In addition, electric transport allows you to get a lot of
indirect effects. This and reducing the burden on the ecosystem, the
use of renewable fuels, safety and high level of comfort. The high
regularity of their messages can significantly reduce the load on
congested urban roads. Changes in bus routes due to the appearance
of a new route or changes in their length, the movement of stopping
points, and the creation of new ones occur at regular intervals.
Besides the fact that these actions do not have a proper feasibility
study, they do not significantly affect the optimization of parameters
of the passenger transport system.

The development of an optimal scheme for the functioning of
passenger transport includes the solution of the following problems
and tasks: identification of passenger traffic points, development of
travel routes and public transport stops, distribution of passenger
traffic over time and space, reasonable choice of vehicles according
to parameters passenger capacity and type of transport, development
of proposals on the regularity of messages, the formation of
timetables, linking schedules of movement of various types
passenger transport. In large cities, communications and their number
between corresponding points can be significant. Therefore, the
number of options for transport schemes that potentially form is also
quite a large number. This greatly complicates the decision-making
process to optimize the passenger transport system of the city. Here,
as criteria, we can recommend the minimum duration of
transportation and the number of transfer points, which will
inevitably lead to a reduction in the cost of the trip. As an effective
tool for optimizing the passenger urban transport system, you can use
the method of combinatorial analysis, by analogy with rail transport,
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where it is used everywhere. Taking into account modern methods of
automated calculation, the solution of such a problem does not
require much time. However, significantly increased requirements for
the reliability of the source data, which should cover not only the
retrospective, but also the future development of urban infrastructure.
There are also no major restrictions that make it possible to reduce
the number of circuits and routes. The basis for the formation of the
optimal supply of transport schemes for the future city route is the
minimum duration and distance of the passenger transportation.
Given the lack of duplicate options. At the moment, as we believe,
the stated approach is the most rational. It must be said that the
criteria for the formation of messages are focused on the
development of a route that includes the longest elements. Today
there is sufficient experience in solving such problems with various
indicators of final performance. Despite the possibility of widespread
use of this method, it still has the potential for further development.
The method proposed above includes several stages of sequential
implementation. Initially, the main criterion is minimization of time
costs for moving. At the next stage, it is necessary to form a route
taking into account the minimum length and the number of transfer
points. Based on the above, over time we have clearly formed
directions for solving the stated scientific problem. First, empirical
studies - which are performed on the basis of real data of operational
processes. Secondly, analytical studies - analytical models are being
formed. Third, modeling, including the development of simulation,
mathematical, and economic-mathematical models.

When calculating the market price for construction products,
including the improvement of urban transport infrastructure, the
conditions for the reproduction processes of the main means of
transport, taking into account the peculiarities of this process during
the period of transformation processes, should be developed.

The main general economic precondition for an uninterrupted
process of production in any society is the constantly repeating
process of reproduction of all factors of production: labor, means of
production and natural resources. Consideration of the process of
reproduction of manpower and natural resources requires
independent research.
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At the stage of formation of market relations in the investment
sphere, the process of reproduction of fixed assets is changing. This
is due in the first place to the fact that subcontractors operate on the
basis of self-financing of production costs and capital investments,
which cover both the investment of fixed assets.

At the present time, the acquisition of fixed assets is carried
out at free market prices, which, in conditions of economic
instability, are jump-free. As a result of inflationary processes in the
economy, accrued depreciation is not enough to implement
reproductive processes. In this case, fixed assets, machinery and
vehicles are significantly outdated, morally, physically and in need of
upgrades. Depreciation of equipment is in some cases up to 90%.
Therefore, transport organizations, in order to maintain their
production potential, to ensure safe and reliable transport
connections, must, to a certain extent, use part of their net profit for
reproduction processes. Previously, this phenomenon in the
economic practice of transport industry enterprises was not observed,
as traditionally the reimbursement of fixed assets was accounted for
depreciation, and their expansion - at the expense of profits
remaining at the disposal of the company after the repayment of all
taxes, payments, fees.

Thus, in the conditions of transformation processes, the
aforementioned feature of the reproductive processes of the main
means of transport was revealed.

Principal changes in the reproductive conditions of fixed assets
(both in natural-material and in value forms) can have a negative
impact on the crisis situation in the national economy. Lack of
depreciation resources, even for simple reproduction, can slow down
the process of write-off of fixed assets (after the expiration of the
normative terms of their service).

The deceleration of  the write-off process leads to
accumulation on the balance of the morally and physically obsolete
technology, equipment, mechanisms. This, in turn, leads to a
reduction in the production capacity of the organization, safe,
uninterrupted, reliable operation (due to lower productivity of old
technology, increased downtime of technical equipment, due to a
greater number of breakdowns and accidents, extension of the repair
cycle, reduction of inter-repair intervals), the impossibility
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application of the latest technologies in the construction of objects
that meet the requirements of world standards. And, as a result, this
negative tendency can cause a disturbance of the reproductive
process on the scale of the national economy as a whole (both
guantitatively and qualitatively). Reduce the competitiveness of
transport.

The process of artificial restraint of the write-off of fixed assets
will increase. This is explained, firstly, by the fact that, when profits
become the main source of funds for investing, the growing recession
of physical volumes of capital construction produces a shortage of
funds from the contractor due to a decrease in profits and multiple
increases in fixed asset prices. Secondly, there was a negative
tendency to change the proportions in the distribution of profits in the
direction of reducing the share of funds for the development and
improvement of transport production.

Given that at the expense of these funds, enterprises now have
not only to develop production, but also to provide reproductive
processes of fixed assets, the situation in the national economy is
alarming.

The methodical approaches to operational analysis of costs are
improved, which, unlike existing ones, is based on the nonlinear
dependencies of costs, the profit of construction organizations on the
reproduction of transport infrastructure objects, which allows us to
find the optimal "cost-benefit" ratio, according to which decisions are
justified on the expediency of realization of reproductive activity.

The necessity of using profit reproductive processes of fixed
assets is, in our opinion, a problem of the transition period of the
formation of an economic system based on a system of markets and
prices. With the stabilization of market relations and the formation of
a coordinating mechanism of a market economy, which is a pricing
system, reproduction processes will be carried out at the expense of
the accumulated depreciation fund, which for the period of service
life of fixed assets will have to be adjusted, with different means, to
the replacement cost of replacement fixed assets moment of purchase
One such mechanism may be the revaluation method, the revaluation
of fixed assets, taking into account the dynamics of prices and

40



official statistical indicators, reflecting the inflation component of the
national economy.

The peculiarity of the method of statistical tests is that when
modeling a system of mass servicing whenever an event interferes
with the process, its influence is taken into account by the playout of
the value of a random variable having its distribution law. Therefore,
the technological data for modeling the transport service process
should include the laws of the distribution of random variables and
their parameters.

In order to properly organize the simulation procedure, the
above data should be divided into two groups: data entered into the
simulation algorithm in the finished form before the start of
simulation (output data); data obtained in the simulation process on
the basis of processing of output data (simulation results).

For ease of presentation, the raw data should be determined in
the general sequence of simulation indicated in the information logic.
According to the information logic, the transport service modeling
process begins with a program module that generates the parameters
of the flow of applications of the highest priority (traffic flow).

Further development of methodological approaches to
determining the effectiveness of the management system for
reproduction activity of transport infrastructure objects was obtained
on the basis of indicators of assessing the effectiveness of performing
certain functions of transport construction enterprises through the
development of a generalized indicator for a comprehensive
assessment of the effectiveness of the processes of managing the
reproduction of fixed assets.

In order to objectively calculate the costs and further calculate
the level of payment for the use of objects of urban passenger
infrastructure, it is necessary to take into account the time factor in
economic calculations.

The total cost of repairs for the entire lifecycle of the city
passenger infrastructure, taking into account the timeliness of their
implementation, is defined as:

P _ v LC pP.
ZPJ-— =1F; " O
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where Ay the discount rate, which leads to costs before the

beginning of the life cycle of the city passenger infrastructure, is
determined from the expression:

a=(1+nr)"

where T - real (cleared from inflation) rate of income (discount
rate).

Taking into account the foregoing, and taking into account the
annual expenses for the current maintenance, we will write a formula
for calculating the cost of the life cycle of objects of urban passenger
infrastructure:

LC _ pu LC ) LC pCM. .
Cj _Pj +Et=1Pj I:xt_'_zi:lpj Ut com. Pl 1.

where t is the serial number of the year for the implementation
of repairs or current maintenance;
il )
J- - cost of modernization of the city passenger
infrastructure;
C.M.
J - annual cost of work on the current maintenance of the

city passenger infrastructure.

Thus, the average annual cost of repairs and the current
maintenance of urban passenger infrastructure, based on the cost of
the life cycle, is:

Le.
CP = ¢j
J Tie

where T, — established the life cycle of the object of urban
passenger infrastructure, years.

Previously, it was emphasized that the guiding factor for the
implementation of the repair complex is the normative timing of their
implementation, and not the work. But introduction of norms for
repairs without regard to the economic principles of work, repair and
replacement. Proceeding from this it would be advisable to propose a
mechanism for economic optimization of the regulated list and the
volume of repairs.
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The solution of such a problem is possible using the Bellman
equation.

Conclusions of the research

The paper proposes one and two elemental models for
calculating the payment for the use of objects of urban passenger
infrastructure, taking into account the existing requirements of
European transport legislation, which provides compensation for
costs and profits, sufficient for the economic stimulation of effective
activity of carriers and objects of urban passenger infrastructure. .

Prospects for further developments in this area

Carriers and representatives of urban passenger infrastructure
objects must independently establish a fee (fee), based on the level of
projected costs, desirable income and the solvency of passengers.

The most promising method for calculating the payment for
the use of urban passenger infrastructure objects - the budgetary
method proceeds from the state forecasting of the socio-economic
development of the national economy, the ecological, demographic
situation and the needs for the specified volumes of passenger traffic,
taking into account modern requirements to ensure the required level
of quality.

References

1. Boyd Colin W. Notes on the theoretical dynamics of
intermittent public transportation systems / Colin W. Boyd -
Transportation research, 1983, A-17, Ne5, p.p. 347 — 354.

2. Butkavichius J.P. Practical recommendations for improving
the organization of planning and management of local passenger
transportation / J.P. Butkiavichus, V.P. Starovoid // Bulletin of the
National Transport University. - 2003. - Vip. 8. - P. 135-137.

3. Gurnak V.M. Problems of management of economic-
economic activity of transport industry in modern conditions / V.M.
Gurnak, O.V. Onanchenko // Collection of scientific works of the
State Economic-Technological University of Transport. Sir:
Economics and Management. - 2015. - Vip. 32.- P. 9-19.

4. Kotik V.O. State regulation of increase of efficiency of
passenger transportation operation: author's abstract. dis for

43



obtaining sciences. Degree Candidate economist Sciences: special
08.00.03 "Economics and Management of the National Economy" /
V.0.Kotyk. - Kh., 2008. - 20 p.

5. Ortuzar J. de D. Modelling transport. Third edition /J. de D.
Ortuzar, L. G. Willumsen. — John Wiley & Sons Ltd. 2006, — 499 p.

6. Pinchuk S.O. Improving the quality of service for the
population on the basis of optimization of the route network /
S.0.Pynchuk // Bulletin of the National Transport University. - 2003.
- Vip. 8. - P. 234-237.

7. Winston C. The Demand for Transportation : Models and
Applications / C. Winston, K. A. Small. — C.: Univesity of California,
1998. - 51 p.

8. EU regional and urban development:
https://ec.europa.eu/transport/themes/strategies/2011 white paper _en
27.12.2018

44


https://ec.europa.eu/transport/themes/strategies/2011_white_paper_en

