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METHODICAL APPROACH TO DEFINING INFRASTRUCTURE
COMPONENT OF THE COSTS FOR THE PARTICULAR
PASSENGER TRAIN TRAFFIC

Purpose. In the scientific paper a methodical approach concerning determining the infrastructure component of
the costs for traffic of the particular passenger train should be developed. It takes into account the individual charac-
teristics of the particular train traffic. Methodology. To achieve the research purposes was used a method which is
based on apportionment of expenses for the traffic of a particular passenger train taking into account the factors af-
fecting the magnitude of costs. This methodology allows allocating properly infrastructure costs for a particular train
and, consequently, to determine the accurate profitability of each train. Findings. All expenditures relating to pas-
senger traffic of a long distance were allocated from first cost of passenger and freight traffic. These costs are di-
vided into four components. Three groups of expenses were allocated in infrastructure component, which are calcu-
lated according to the certain principle taking into account the individual characteristics of the particular train traffic.
Originality. The allocation method of all passenger transportation costs of all Ukrzaliznytsia departments for a par-
ticular passenger train was improved. It is based on principles of general indicators formation of each department
costs, which correspond to the main influential factors of operating trains. The methodical approach to determining
the cost of infrastructure component is improved, which takes into account the effect of the speed and weight of
a passenger train on the wear of the railway track superstructure and contact network. All this allows allocating to
reasonably the costs of particular passenger train traffic and to determine its profitability. Practical value. Imple-
menting these methods allows calculating the real, economically justified costs of a particular train that will cor-
rectly determine the profitability of a particular passenger train and on this basis it allows to make management de-
cisions on amendments to the existing schedule. Also, the cost of using the infrastructure for a particular train and its
profitability can be determined with the help of PC due to this method.

Keywords: infrastructure; costs; speed; weight of the train; the profitability of a passenger train

calculating the profitability of trains. To determine

Introduction

Today in Ukraine there is no a single method of
determining the efficiency of a particular passenger
train, but there is only a certain procedure for

the profitability of trains, income are taken from
the program certificate G-100 for a specified
period of time (the amount of income from tariffs
in Ukraine and seat reservation), and the costs are
calculated on the base of consolidated and
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individual expense rates, identified by passenger
traffic costing on the Ukrzaliznytsia [4]. The calcu-
lation reflects the direct costs of all households are
attributable to passenger tarnsportation and indirect
costs, which are distributed on passenger transpor-
tation proportionally to corresponding figures.
Based on the operating costs and the volumes of
passenger traffic expendable rates are calculated .

The problem is that expendable rates do not
include individual characteristics of a particular
passenger train traffic, such as speed, comfort,
class of a train, seasonality and running term. All
this leads to distorted information about the costs
of a particular train running, the profitability
calculation of a particular passenger train and as
a result the non-objective management decisions
making relative to amendments in to the existing
train schedule and efficiency upgrading of
passenger transportation.

The comprehensive theoretical and methodical
approach to the determination of the profitability
of a particular passenger train has not yet been
suggested. Also there is no methodical approach
for calculating the costs of infrastructure
component for a specific train, which would take
into account all the individual characteristics of
a passenger train movement.

Previous studies analysis

The problem of determining the profitability of
an individual passenger train, and in particular the
definition of infrastructure component costs of
a specific train in Ukraine, such scientists
Yu. S. Barash [1, 6, 7, 14] T. Yu. Charkina [15]
V. V. Chornyy [16, 18], T. M. Blyznyuk [2, 17],
N. O. Bozhok [3], N. M. Kolesnykova [5],
V. V. Skalozub [14] etc. researched recently.

L. P. Korzhynevych, Yu. S. Barash, M. B. Kurhan
devoted their research to determining the depend-
ence of track infrastructure deterioration from
increasing train speeds. In a study [6] researchers
found that the calculation the impact of trains on
infrastructure through the given turnover is not
accurate because it does not take into account
a number of technical and operational factors.
Analytical dependence, obtained by the authors in
the course of their research, determine the
relationship between the quality state of infra-
structure and quantitative indicators of influence,
they characterize exactly the influence of the latter

(speed, type of rolling stock, infrastructure state)
on deterioration of a railway track and catenary
system.

Purpose

To distribute the costs of all households on
Ukrzaliznytsia upon transportation of passengers in
long-distance and international traffic to a specific
passenger train. To develop the methodical
approach to defining the infrastructure component
of the costs for the particular passenger train raffic,
that takes into account the individual
characteristics of this train movement.

Methodology

The methods of theoretical generalization,
logical and systematic analysis, synthesis,
formalization, statistical processing, and analysis
of information and method of expert evaluations
were used.

Findings

In order to find the costs for movement of
a particular passenger train one should allocate all
costs of passenger transportation in the domestic
and international traffic from freight and passenger
transportation costing. Then divide them into
separate components:

1. Passenger component;

2. An infrastructure component;

3. Locomotive component;

4. Motor car component.

Certain groups of costs are formed in each
component. For their calculation is used a specific
principle taking into account the individual
characteristics of the train.

All costs of operation, maintenance and repair
of the infrastructure can be divided into the
following:

1. Costs of passenger services;

2. Costs of suburban passenger service;

3. Costs of transportation facilities;

4. Costs of a locomotive facilities;

5. Costs of car facilities;

6. Costs of a track facilities;

7. Costs of installation and construction

works, civil structures;
8. Costs of automation, telemechanics and
communications facilities;
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9. Costs electricity supply system;

10. Costs of material and technical facilities;

11. Costs of railway administration;

12. Costs of raiway traffic management and
railways subdivisions under their authority.

Based on an analysis of all costs included in the
infrastructure component, were formed three
groups of expenses that are calculated according to
different principles (Fig. 1).

In her scientific work Charkina T. Yu. [15]
proves in order to increse the competitiveness of
passenger trains on the transport market one should
implement primarily their new classification,

which takes into account the organization of
movement depending on the running period during
the day, distance and speed, term and comfort
travel, type of rolling stock and source of financing
their activities. This will further determine the
optimal distances and timing of a trip by various
rolling stock for commuter, regional, interregional
and high-speed passenger trains and significantly
reduce their loss ratio.

In this paper we consider only long-distance
passenger trains that are designed to -carry
passengers for a distance of over 500 km within
Ukraine and beyond (Fig. 2).

Costs distribution for particular passenger trains of the infrastructure
component and expenditures

Costs of household International Costs
: : transportation costs: Track facilitv on
Passenger; suburb; locomotive; car; transportati on I tr":"k 5 7
facility; N R
- Passenger facility and infrastructure

tracls installation and construction worlks, civil
structures; automation. telemechanics and
communi cations; electricity supply svstem; material

their authority

and technical faclities: railway administrati on; raiway
traffic management and railwavs subdivisions under

transportation cne

Fig. 1. The principles of costs distribution on a particular passenger train upon
with infrastructure cost component upon articles to determine its effectiveness
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Fig. 2. Classification of passenger trains in Ukraine for the running period,
service area, speed of movement, a source of funding in today’s market
and the introduction of high-speed traffic [15]
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To determine the cost of a particular train one need
to be able to calculate the costs relating to a specific
group of trains, the number of these trains, taking into
account movement period, the number of cars in the

train and speed.

As discussied earlier, speed and weight of a train
impact on energy consumption, traction of trains and

deterioration of a track infrastructure.

infrastructure  necessary to individually
calculate and attributed to a specific passenger
train.

Fig. 3 shows the costs structure of the
passenger train depending on the speed,
running time, the number of cars in the train
and annual car-mileage.

In view of the above, the cost of movement of
passenger trains and their impact on the wear track
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Fig. 3. Impact factors on the cost value of a particular train
for the infrastructure maintenance

The first group of expences can be divided into
two subgroups. The first subgroup includes the
costs of infrastructure facilities directly involved in
the transportation of passenger (excluding inter-
national transportation), commuter, locomotive,
car facility and transport sector (excluding inter-
national transportation). Under the Nomenclature
Costs of the main economic activities of railway
transport [9], this subgroup expenses include items
such as: 4 001, 4 003, 4 005, 4 007, 4 030, 4 033,
4034, 4037, 4040, 4041, 4042, 4060, 4061,
4153 etc. That is the cost of current and capital
repair of fixed assets related to passenger transpor-
tation and transport facility, building servicing,
constructions, equipment and inventory connected
with passenger transportation and belonging to
transport facility; maintenance in the program M-1
of passenger cars on the route, arrival and
departure of trains at the passenger and other
stations, overall repair, roundhouse servicing of
maintenance vehicles, overall repair of vehicles,
machinery, equipment, etc. In the calculation of the
second subgroup there are follow costs:

— installation and construction works, civil
structures upon items such as: 4 185, 4 187, 4 189,
4195, 4197, 4199,4201, 4204, 4206, 4208,
4210-4212, 4 240-4 247 etc.;

— automation, telemechanics and commu-
nications facility, numbers 4 301-4 304, 4 400-
4409, 4 412-4 415 etc.;

— electricity supply system, numbers 4 500-
4 507 etc.;

— material and technical facilities, numbers
4 050-4 054 etc.;

— railway administration upon items such as
4 600, 4 606, 4607 etc.;

— raiway traffic management and railways
subdivisions under their authority 4 420, 4 421,
4 601-4 604, 4 609 etc.

Also this group includes the costs of track
facility that are not related to costs for deterioration
of a track and contact system. According to the
Nomenclature they are as following: 4 101, 4 102,
4104, 4105, 4107, 4108, 4111, 4113-4 116,
4120, 4122, 4125, 4127, 4128, 4 130, 4 131,
4134, 4137, 4140, 4142, 4 144, 4 147, 4 149,
4150, 4 152-4 154, 4156, 4158, 4160, 4162,
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4164-4 166, 4168-4 171, 4181-4183, 4062,
4 063. This is the cost for current work of
maintenance vehicles, other works of track
machinery of heavy type, current maintenance of
yards, single replacement of rail sleepers and
replenishment and replacement of ballast on yards,
single replacement of rails, replacement and
replenishment of fastenings, rail anchors and other
elements of permanent way at yards, maintenance
control of tracks, crossings and artificial structures,
maintenance of protective afforestation, works
against snow and water, track facilities operation,
overall repair, complex and curative, medium and
enhanced medium repair of yards and roadbed with
them, overall repair of artificial structures on the
main tracks and yards, replacement of turnouts,
rails at the yards, replacement of wooden crossing
sleeppers, overall repair of crossings, mechanisms
machinery of equipment and platforms; medium
repair of switchgears at yards; reconstruction of
curves; amortization of a permanent way and
roadbed at yards; amortization of vehicles and me-
chanisms, engaged in all kinds of repair,
afforestation, artificial structures on the tracks;
welding, grinding and other rails processing;
current work, overall repair of permanent assets in
rail welding trains and their amortization. In
general, those cost items that do not depend on the
speed of trains running.

All above expenses for all types of passenger
trains, without exception, in proportion to the
number of cars in the train, running period per year
and annual mileage. And it is calculated by the
formula 1.

Ci (Cj‘ac' ntirain ’ T:’ /N) ’ li ’ F;zc
fac — ZnS

(1

where C}ac — costs under the items of passenger,
commuter, locomotive, car facilities and traffic one
for a specific passenger train (electric train, diesel-
train), UAH; C¢,_ — direct costs under the items of
passenger, commuter, locomotive, car facilities and
traffic one for all trains during the reporting period,
UAH; #’

train

— number of cars in the i-th train,
which costs are calculated, cars; /' — mileage in
the i-th the passenger train in the reporting period,
km; T’ — running period of i-th train, twenty-four
hours; N — number of days in the reporting

period, twenty-four hours; ZnS — total mileage

of passenger cars during the reporting period, cars,
km.; F, — coefficient taking into account accrual

of production overhead costs, administrative costs
and sales expences.

Thus one can calculate the costs of a particular
passenger train both upon each item individually,
and upon all the items of the given group as
a whole.

The second group of expenses, which is
calculated by the formula 2, include the costs of
the passenger sector and the transportation facility
for international trains. This includes items such
as: 4031 — receiving and sending international
passenger trains at border passenger stations, 4 035
— shunting operations at border stations and other.

The amount of expences for a particular
passenger train according to items affect only
a number of cars in the specific train and the total
number of cars in all international trains for the
reporting year.

4 . .
Ci _ (Cbarder ) nll)order ) T; /N) ) F:JC (2)
border —
nrp.border
ne C,,... — direct costs of the passenger sector and
the transportation facility on a specific

international passenger train upon pointed items,
UAH; C . — costs of a passenger sector and the

transportation facility for all international trains
crossing the border during the reporting period;

Ny,.4 — Dumber of cars in the i-th international

train, where costs are calculated in UAH; n,,,,.,.,

— total number of passenger cars in international
trains during the reporting period, cars; N — num-
ber of days during reporting period, twenty four
hours; F,.— coefficient taking into account accrual

of manufacturing expences, administrative costs
and sales expences.

It should be noted that the second group of
costs concerns only international trains, and will
not be used in the calculation the costs for passen-
ger train of domestic route.

The third group of expences — is the costs of
tarck facilities to the track infrastructure (its de-
tereoration, repair, and so on.). To calculate the
amount of these costs on a particular passenger
train one need to consider not only trains running
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during the reporting period, but also weight train
(namely the number of cars in train) and running
speed of this train. According to the nomenclature
of costs for items that are distributed in proportion
to deterioration, that depends on speed of
a passenger train and its weight, belong following
items 4 110, 4 121, 4124, 4133, 4136, 4 139,
4143, 4 146, 4 155, 4 159, 4 163 etc. This is the
costs of relaying the tracks, fastenings, rail anchors
and other elements of permanent way on the main
line; capital, comprehensive repair and medium
repair of the main tracks; replacement of turnouts,
rail on the main tracks, medium and enhanced
repair of turnouts; amortization of permanent
way, etc.

To calculate correctly the costs of specific
passenger train that moves at a certain speed one
need to know how it affects the deterioration of
track infrastructure. The impact of increasing the

i

d
(CtrackA_fac Myyain

speed ratio is calculated approximately on the basis
of scientific work [1]. In their work the authors
have developed a program Znolnfra, that when
calculating the cost of maintaining the infra-
structure on trains categories, taking into account
all the peculiarities of their movement: weight,
length of run, average speed and the amount of
travel during the billing period. Following factors,
taking into account changing of track repair costs
from trains with certain speed were adopted:

for passenger trains with an average speed
of 80 km/h, the ratio can be set 1;

for speeds of 80-110 km/h the ratio is 1.67;
for speeds over 110 km/h the ratio equal to

2.79.

Hence, the formula for calculating the costs of
a particular passenger train depend on the velocity,
weight and distance will look like the following (3):

F/-T}IN)-I'-F,,

3)

Ctlrack.ﬁzc = P
pas Jj sp J exp J i J i i
nrp "L pas 'lpas +(nrp .va)'lsp +(nrp 'F;:xp)'lexp +Z(ns F; Tr /va)
i=1
where C) . Jue costs of track facility for of passenger traffic, etc., cars; /' — mileage of i-th
a specific passenger train at certain speed, UAH; Passenger train to be tested for the reporting period
Citocksae — direct general costs under items, which km; /,,; — mileage of all trains that ply at mid-

are assigned to all passenger trains during the
tlmin

reporting period; n, . — number of cars in the i-th
train, which costs are calculated, cars; F/ — factor

that takes into account the costs chages for the
track repairs from J-th trains of a certain speed. For
passenger trains with an average speed (without

stopping period) up to 80 km/h. F/= 1, for speed
80-110 km/h F/= 1,67, for speed more than
110 km/h FS" =2,79; nfl’,“s — total number of cars in

trains, runningduring the whole year with speed up
to 80 km/h, cars; nf,f— number of cars in the ex-

press passenger cars, running during the reporting
period with speed 80-110 km/h, cars; n;’;‘p — num-
ber of cars in the express passenger cars, running
during the reporting period with speed more than
110 km/h, cars; #'

s

— number of cars in i-th

passenger trains at different speeds, running during
the summer season, holidays, during the increase

speed up to 80 km/h, during the reporting period,
km; N — quantity of days during the reporting pe-

riod, twenty four hours; /, — milage of all trains
that ply with mid-speed of 80-110 km/h. During
reporting period, km; !

exp

— mileage of all
trains,mid-speed more than 110 km/h during the
reporting period, km; /! — mileage of i-x passenger
trains, running with various speeds during summer

season, holidays, increase of traffic flow etc., km

(separately for each train) during thereporting pe-
. . ]
riod; F as
expences for repairs of tracks from trains running

with mid- speed of 80 km/h, equals — 1; st; -

— factor takes into account increase in

factor takes into account increase in expences for
repairs of tracks from trains running with mid-

speed of 80-110 km/h, equals — 2; F/

exp

— factor

takes into account increase in expences for repairs
of tracks from trains running with mid-speed more

than 110 km/h., equals — 4; T’ — running period of
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i-th train, twenty four hours; F . — factor takes into
account accruals of production overhead costs,
administrative costs and sales expences.

After studies the reporting of UZ during 2010
year was determined annual mileage ratio,
executed by trains with mid-speed up to 80 km/h,

(&

track. fac

‘n

train

80-110 km/h and more than 110 km/h. They are —
0.432; 0.487; 0.081 respectively (an indicative
coefficients of determination). Then the formula
(3) for manual calculation after simplification takes
the form (4). This error in the calculations would
be insignificant.

-F/-T!/365)-I' °F,,

Ci = - - i ’
track. fac ZnS(O,432'FpJas +0,487F¥7 +0,081-F] )

where the values of all indicators are above.

On the base of the foregoing approach a rather
complex and voluminous procedure of calculating
the actual costs on infrastructure of each train were
obtained, and as a consequence, profitability,
reflects adequately the real effectiveness of the
particular passenger trains running.

Since to count manually the costs of every par-
ticular train is very complex and cumbersome
procedure, it was necessary to automate this
process. The software to determine the
effectiveness of a particular passenger train run-
ning was developed by scientists of DNURT (with
authors) in research and development work [11].

The list of all the necessary data for the
calculation was formed in order to automate the
process of calculating the costs of the
infrastructure component. The total direct and
overhead costs for each sector are taken from the
output cost pricing of passenger traffic [4]. Except
the amount of the total costs on items, calculating
the cost of a particular train requires some
quantitative indicators:

— average number of passenger cars in i-th
passenger train for the period of calculation, cars;

"— term and running of a passenger train for
the calculation period, twenty four hours;

— total mileage of a passenger train during
the period of calculation, km;

— total mileage of all passenger trains during
the period of calculation, cars,-km;

— average number of passenger cars in i-th
passenger train of international traffic during the
period of calculation, cars;

— total number of cars of international trains
during the period of calculation, cars;

— the total number of cars in passenger trains
that run during the period of calculation, at a speed
up to 80 km/h, cars.

“4)

exp

— the total number of cars in passenger trains
that run during the period of calculation, at a speed
from 80 to 110 km/h, cars.

— the total number of cars in passenger trains
that run during the period of calculation, at a speed
more than 110 km/h, cars.

— total mileage of passenger trains that run
during the period of calculation at a speed up to
80 km/h;

— total mileage of passenger trains that run
during the period of calculation at a speed from
80 to 110 km/h;

— total mileage of passenger trains that run
during the period of calculation at a speed more
than 110 km/h;

— percentage of passenger trains that run
with mid-speed up to 80 km/h in total quantity of
passenger trains;

— percentage of passenger trains that run
with mid-speed from 80 to 110 km/h in total quan-
tity of passenger trains;

— persentage of passenger trains, which run
at mid-speed above 110 km/h in the total number
of passenger trains

— number of days in the reporting period,
twenty four hours

In all formulas of methodical approach was
used coefficient of costs accrual, taking into
account accrual of production overhead costs,
administrative ones and sales expences. This ratio
is calculated by the formula:

Com +C +C

_ gen.exp. sale
F, =1+ i , 6]
d dist
where C,,, — administrative expenses of house-

hold, C

gen.exp.

household, C

sale
direct cocts of household, C,,
household.

— production overhead costs of

— costs for household’s sale, C, —

— allocated costs of
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The user of software has the possibility to
see the results of costs calculations of a passenger
train by components and objects of expenditure.
The results are presented in absolute amounts
(UAH.) And relative ones (%)

persentage of each component in the total
amount of train costs;

percentage of each item in calculation in
the component of costs;

percentage of each article in calculation in
total sum of the train costs;

To perform automatic calculations when
determining the infrastructure component of the
costs for the particular passenger train, railway
services (divisions) have to submit in standard pro-
cedure information about passenger transportation,
listed in the table 1.

Table 1

Information about passenger transportation to determine the infrastructure component
costs of a particular passenger train

The structural division of
Ukrzaliznytsia

Required data

1 Ukrzaliznytsia, the main
passenger management

2 Passenger car car-repair
shed to which a specific
train is attached

3 Main Transportation De-
partment

Originality and practical value

The method of costs disribution of all house-
holds of the Ukrzaliznytsia for passenger
transportation in long-distance traffic and
international one for a particular passenger train
was improved. It is based on the principles of
formation of selected general indicators of costs
for each sector, corresponding to the main
influential factors of train operation.

1 Total quantity of passenger cars that equipped in Ukrzaliznytsia, cars;
2. Total quantity of cars in all passenger international trains that ply during the

reporting period, cars;

3. Total quantity of cars in all passenger trains that ply during the reporting
period with mid-speed up to 80 km/h;

4. Total quantity of cars in all express passenger trains that ply during the re-
porting period with mid-speed from 80 to 110 km/h;

5. Total quantity of cars in all express passenger trains that ply during the re-
porting period with mid-speed from 110 km/h;

6. Total year mileage of all passenger trains that ply during the reporting period

with mid-speed up to 80 km/h, km;

7. Total year mileage of all passenger trains that ply during the reporting period
with mid-speed from 80 km/h to 110 km/h, km;

8. Total year mileage of all passenger trains that ply during the reporting period
with mid-speed from 110 km/h, km;

1. Average number of cars ( pass. and luggage) in a specific passenger train

during reporting period, cars

1. Running period of a passenger specific train, twenty four hours
2. Mileage of a passenger train during the reporting period, km
3. Average speed of a specific passenger train during the reporting period,

km/h

Methodical approach to determining the costs
of the infrastructure component, which includes
the movement speed impact and weight of a pas-
senger train on deterioration of permanent way and
contact system was improved.

This allows allocating correctly the costs for
passenger train traffic.

Methods of cost allocation taking into account
all the individual characteristics of a passenger
train running allows calculating costs for the par-
ticular passenger train, depending on its structure,
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comfort of the running period and movement
speed.

The introduction of this methods for
determining the infrastructure component of costs
for particular passenger train running will let
calculate the exact, economically justified ex-
pences of this component to a specific train.

This all makes it possible to determine
correctly the profitability of a particular passenger
train and on its basis to make management
decisions to introduce amendments in to the
existing schedule. Later, through the proposed
approach and using a PC, one can promptly iden-
tify the costs for the infrastructure use by a specific
train.

Conclusions

On the basis of conducted studies the following
conclusions were made:

1. The methodical approach of costs
allocation for passenger transportation by the par-
ticular passenger train under general indicators,
taking into account the peculiarities of each train
running was developed.

2. In determining the costs of a particular
passenger train a new classification of passenger
trains was applied.

3. The dependence of permanent way deterio-
ration and contact system on the movement speed
and weight of a passenger train was found out.

4. The method of costs allocation on infra-
structure between passenger trains, taking into
account the running speed and weight of the
concrete passenger trains was developed.

5. Organizational  support relating to
automation system of calculating the expences al-
location of infrastructure component for the
movement of a particular passenger train was
formed.
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METOIMYHUNA NIXI IOJ0 BUSHAYEHHS
IHOPACTPYKTYPHOI CKJIAJJOBOi BUTPAT HA KYPCYBAHHSI
OKPEMOT'O MACAKHUPCbKOI'O MOI31A

Meta. B HaykoBiii poOOTi HEOOXiZIHO PO3POOMTH METOAWYHHMM MiJIXiJ LI0J0 BU3HAYEHHS iH(PPACTPYKTYPHOL
CKJIaZIOBOi BUTpAT PyXy OKPEMOIrO Maca)KMPChKOTO IM0i3[a, SKUH BPaxoBYE IHIMBITyallbHI OCOOJIMBOCTI PyXy
KOHKpeTHoro 1noizga Meroanka. J[s BUpilIeHHS 3a/1ad Takoro Kjiacy B poOOTI 3allpONOHOBAHO HOBY METOJMKY,
sKa po3po0JIeHa Ha OCHOBI IIOCTATEHHOI0 PO3MOALIY BUTPAT KOHKPETHOTO MACAKUPCHKOTO IM0i3/1a 3 BpaxyBaHHIM
¢axTopiB BIUIMBY Ha iX BennuuHy. Ll mMeToamka 103BOJISIE KOPEKTHO PO3MOALIATH BUTPATH HA KOPUCTYBAaHHS
iHQPACTPYKTYPOIO OKpEMHM IOi3I0M i, SK HACTINOK, BH3HAYaTH TOYHY PEHTAOEIhHICTH KOXKHOTO TIOi3[a.
PesyabTaTH. 3 KampKymsmii co0iBapTOCTi Maca)kKHPCHKUX Ta BAaHTAXKHUX IEPEBE3CHb MO0 YKpaiHi BHIIIEHO BCi
CTaTTi BUTPAT, SKi CTOCYIOTHCS MACAKUPCHKUX ITEPEBE3CHb Y AaJbHHOMY CIIOTYUCHHI. Bcei i BUTpaTH po3AUICHO Ha
YOTHPH CKJIaJ0Bi. B iH(pacTpyKTypHiii CKIaqOBiii BUIUIEHO TPU IPYIH BUTPAT, sIKi PO3PAXOBYIOThCS 33 MEBHUM
MIPUHITUIIOM i3 BpaxyBaHHSIM iHIUBIAyaJIbHUX 0COOIMBOCTEH KypCyBaHHS KOHKpeTHOro moizna. HaykoBa HoBH3HA.
Y 1OCKOHAJIEHO METO]| PO3IIOLTY BUTPAT YCIX TOCIOAApCTB YKP3ali3HUIIl Ha MIePEeBE3EHHs MacaXUPiB y NaIbHOMY
Ta MDKHApPOIHOMY CIOJYYCHHI Ui OKPEMOro MacaXupchkoro moizma. Lleit meronm 6a3yeThcss Ha MPHHIUIAX
(hopMyBaHHSI OKPEMHX Y3arajbHIOYHMX IOKA3HHKIB BUTPAT IO KOXHOMY TOCIOAAPCTBY, SIKI BiIIOBIJAOTh
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OCHOBHHM BIUIMBOBUM (haKkTopaMm eKCIuTyartarii moi3fa. YIOCKOHAJEHO METOMWYHHUH MigXiJ MO0 BU3HAYCHHS
BUTpAT Ha IHPPACTPYKTypHY CKIIAJIOBY, SIKa BPAaXOBY€ BILIMB HIBHIKOCTI PyXy Ta MacH MacaKMPChKOIo Moizaa Ha
3HOC BEpPXHBOi OyTOBH KOJIii Ta KOHTaKTHOI Mepexi. Bee me 103Bosie 0OTpYHTOBAHO PO3MOIUINTH BUTPATH HA PyX
KOHKPETHOI'O [MACaKUPChKOTO TMOi37]a Ta BU3HAYMTH HOro peHTabenbHicTh. I[IpakTHYHA 3HAYHMICTB.
BripoBapkeHHsT BKa3aHOI METOJMKH JTO3BOJIUTH PO3paxyBaTH pealibHi, EKOHOMIYHO OOrpYHTOBaHHHM BHTpPaTH Ha
KOHKpeTHHi 1o134. Lle crpusie mpaBuiibHOMY BH3HAUEHHIO PEHTa0EIbHOCTI OKPEMOro MacakupchbKoro noizna i, Ha
OCHOBI I[bOT0, IPUHHSITTIO YIPABIIHCHKUX PIIICHHb IIOJ0 BHECEHHS 3MiH B ICHYIOUHMH pO3KIa] pyXxy. Takox, Ha
OCHOBI JJaHOT METOJAMKH MOXKHA Oyze 3a gonomoror [IEOM Bu3HaYaTH BapTiCTh KOPUCTYBAHHS iHYPACTPYKTYPOIO
KOHKPETHHUM IT0T3/I0M Ta HOTr0 peHTa0eIbHICTE.

Kniouesi cnosa: iadpacTpyKkTypa; BHTpATH; MIBHIKICTH PyXy; Maca IOi3/1a; PeHTA0EIbHICTh MaCcCaKUPCHKOTO
noizay
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METOJUYECKHIA IOAXO/ K ONPEJIEJIEHUIO
WH®PACTPYKTYPHOI COCTABJISIIONIEN PACXO/IOB
HA KYPCUPOBAHME OTJEJBLHOI'O MMACCAKUPCKOT'O MMOE3/A

Henb. B HayuHoit pabGore HeoOxomumMo pa3paboTaTh METOOUYECKHA TOAXO0J K  ONPEISICHHIO
HHOPACTPYKTYPHOH COCTaBIAIONICH pPAcXOOB Ha IBIKEHHE OTHAECIBHOIO MACCaXHPCKOTO T0e37a, KOTOPBIHA
YUUTHIBaJ Obl MHIVBHIYyaJIbHbIE OCOOCHHOCTH JIBM)KEHMsI KOHKpeTHoro moeszia Meroauka. J{ns pemenust 3anad
TaKOro Kjacca B paboTe mpejyiosKeHa HOBas METOJAMKA, Pa3paboTaHHAs HAa OCHOBE MOCTATCHHOTO pPacIpeIeICHUs
3aTpar Ha KypPCHPOBAaHHE KOHKPETHOTO MACCAKUPCKOTO MOe3/1a ¢ YIeTOM (haKTOPOB BIUSHHS HAa HX BEIHYHHY. DTa
METOIMKA MO3BOJISICT KOPPEKTHO PACIIPEEIIATh 3aTPAaThI 3 IOJIb30BaHUE HHPPACTPYKTYPOH OTIEIBHBIM MOE3I0M U,
KaK CICJICTBUE, ONPEACIITh TOYHYIO PEHTA0CNBHOCTh KaXIOro moe3na. Pesyabprarel. U3  kambKymsium
ce0ecTONMOCTH AaCCAXUPCKUX M TPY30BBIX IIEPEBO30K IO YKPaWHE BHIIEICHBI BCE CTAThH PACXOJ0B, KACAIOIIHUECS
MACCAXUPCKUX IEPEBO30K B HalbHEM COOOIICHHH. Bce 3TH pacxompl pas[elieHBl Ha YeTHIPE COCTaBIIIOIIHE.
B wHOpacTpyKTYpHOH COCTaBISIOMIEH BBIACNCHBI TPH TPYOIBl PAcXOIOB, KOTOPHIE PACCUUTHIBAIOTCA IO
OTIPENICIICHHOMY TNPHHIWITY C YYeTOM HWHAWBHUAYAIbHBIX OCOOCHHOCTEH KypCHPOBAHHS KOHKPETHOTO I[O€3/a.
Hayuynasi HOBM3HA. YCOBEpIIECHCTBOBAaH METOJ PACIIPEACIICHHS pPacXOJ0B BCEX XO3SMUCTB YKp3aJIU3HBIM Ha
MEePEeBO3KU MACCAKUPOB B JATbHEM U MEXKAYHAPOJAHOM COOOIICHHHU YISl OTJEIBHOTO MAaCCaAXKUPCKOTo Moe3/ia. ITOT
MeToJi 0a3upyeTcss Ha MPUHIUIAX (HOPMUPOBAHUS OTICIBHBIX O0OOOIIAIONIMX IMOKa3aTelel 3aTpar Mo KaKIoMY
XO3HﬁCTBy, KOTOpPbIC COOTBETCTBYIOT OCHOBHBIM BIIUATCIBbHBIM (l)aKTOpaM OKCIUTyaTaluu rmoe3aa.
VY COBepIICHCTBOBAaH METOAMYCCKHIA TIOJXOM K OMPEACICHUIO 3aTpaT Ha HHQOPACTPYKTYPHYIO COCTaBJISIOIIYO,
YVYHTBIBAIOIIYIO BIUSHHE CKOPOCTH JIBHYKCHUS U MacChl TACCAKUPCKOTO MOE3/1a Ha U3HOC BEPXHETO CTPOCHUS MyTH
M KOHTAaKTHOW ceTH. Bce 3TO TO3BONIIET OOOCHOBAaHHO pACIPENCNUTh 3aTpaThl HAa JBIKEHHE KOHKPETHOTO
MACCAKUPCKOTO T0e3/1a U ONPEACTUTh ero peHTadenpHoCTh. [IpakTHyeckasi 3HAYUMOCThL. BHepeHe yKa3aHHOM
METOIMKH TIO3BOJIUT PACCUUTATh PEaNbHBIC, SKOHOMHYECKH OOOCHOBAHHBIE PACXOIbl HA KOHKPETHBIH IMOE3d. JTO
OyIeT comelcTBOBATH NMPABHIBLHOMY OIPEICIICHHIO PEHTA0EIBHOCTH OTAENBHOTO MAcCaXHPCKOTO TOoe3da U, Ha
OCHOBE 3TOTO, MPHUHATHIO YIPABICHUYECKUX PEIICHWHA MO0 BHECEHHIO M3MEHEHHWH B ICHWCTBYIOIIEE pACIIHCAHHE
nBmwkeHus. Taxke, Ha OCHOBE TaHHOW METOJIWKH MOXHO OynmeT ¢ momompbio [IDBM onpenensitb cTOMMOCTH
MOJIb30BaHMSA MH(PPACTPYKTYPOH KOHKPETHBIM TTOE37I0M H €r0 PEHTa0eIbHOCTb.

Kniouesvie cnosa: nappacTpyKTypa; 3aTpaThl; CKOPOCTH JABMKECHHUS; Macca M0e3/1a; PeHTa0eIbHOCTh acCaXup-
CKOTO Ioe3/1a
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