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MODEL OF FEES CALCULATION FOR ACCESS TO TRACK
INFRASTRUCTURE FACILITIES

Purpose. The purpose of the article is to develop a one- and two-element model of the fees calculation for the use
of track infrastructure of Ukrainian railway transport. Methodology. On the basis of this one can consider that when
planning the planned preventive track repair works and the amount of depreciation charges the guiding criterion is not
the amount of progress it is the operating life of the track infrastructure facilities. The cost of PPTRW is determined on
the basis of the following: the classification track repairs; typical technological processes for track repairs; technology
based time standards for PPTRW; costs for the work of people, performing the PPTRW, their hourly wage rates ac-
cording to the Order 98-Ts; the operating cost of machinery; regulated list; norms of expenditures and costs of materi-
als and products (they have the largest share of the costs for repairs); railway rates; average distances for transportation
of materials used during repair; standards of general production expenses and the administrative costs. Findings. The
models offered in article allow executing the objective account of expenses in travelling facilities for the purpose of
calculation of the proved size of indemnification and necessary size of profit, the sufficient enterprises for effective
activity of a travelling infrastructure. Originality. The methodological bases of determination the fees (payments) for
the use of track infrastructure on one- and two-element base taking into account the experience of railways in the EC
countries and the current transport legislation were grounded. Practical value. The article proposes the one- and two-
element models of calculating the fees (payments) for the TIF use, accounting the applicable requirements of European
transport legislation, which provides the expense compensation and income formation, sufficient for economic incen-
tives of the efficient operation of the TIE of Ukrainian railway transport.
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Introduction ted in accordance with the experience of the railways
of the EU-27. The Directive 91/440/EU, 95/19/EU
Directive, Directive 2001/14/EU [1] are the
governing Directives.

The so-called two-element rate structure with
fixed and variable constituents is introduced in
seven European countries. The first constituent is
determined by the relationship between the
planned needs of the operator and fixed costs for
track infrastructure enterprises. The variable
constituent is determined on the fact of use of the
network resources and is determined by mileage of
cargo ton-km [13].

The main problem of determination the fees for
the use of the track infrastructure facilities of rail-
way transport is that the people do not always un-
derstand the need to pay to the railways for the
economic benefits they generate. Therefore, it is
the railroads that are interested in evaluating and
offering the benefits providing the public with
compensation. The sources of fees will be different
in each case but they can be grouped into several
categories.

Determination of the fee level for the use of the
track infrastructure of railways should be implemen-
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One-element structure is calculated on the basis
of mileage (train-km) and gross freight turnover,
i.e. the fee is directly proportional to the actual use
of the operational activity intensity.

It is in the one-element structure the most of
marginal costs are determined on the basis of statis-
tical data, which much simplifies the method of de-
termining their level. However, a significant draw-
back of the one-element structure is a low level of
justification of conditionally fixed costs [12, 13].

If it is necessary to form and maintain the
internal competition, the presence of more than one
operator is an appropriate use of the two-element
fee. In cases there is no need to form a competition
the one-element fee is reasonable (high-speed
lines, one operator — the track infrastructure user).

In this case the track infrastructure enterprises
of Ukraine have to charge a fee on the basis of
projected costs and desired profits. But today there
is not the calculation model of fee for the use of
track infrastructure facilities.

Purpose

According to the above mentioned and the Para-
graph 1 and 5 of the Article 4 of the Section II «Fees
for the use of track infrastructure» of the Directive
2001/14/EU from February 26, 2001 [1] the purpose
of the article is to develop a one- and two-element
model of the fees calculation for the use of track
infrastructure of Ukrainian railway transport.

Methodology

The one-element model of the fee calculation is
based on the level providing the compensation for
expenses and generation of the profits sufficient
for economic incentive of efficient operation of the
track infrastructure enterprises.

Thus, the amount of fees for the use of track
infrastructure on the one-element basis can be
calculated by the formula (1):

reduced
Cre + Py

z PL 'gross (L';;]{flwd )

Fees,, =

(1

where Cjedued _ are the reduced annual costs of
track infrastructure enterprises (TIE) of the struc-
ture of track infrastructure facilities (TIF) on the
railroad section; P — profits of the track infra-

Lreduced ) _ th e

structure enterprises; ZPLgmss( TIF

planned volume of operation activity on the rail-
road section, 1 000 ton-km gross (1 km of the re-
duced TIF structure of the main track length).

Recently, the EU-27 devotes much attention to
the effective operation of the railroad infrastructure.

April 4, 2008 the European Transport
Commission organized a workshop. It was
attended by participants from ministries, regulatory
bodies, railway infrastructure managers and
railway enterprises from different countries of the
EU. The workshop dealt with the issue of charging
fees for the use of railway infrastructure.

In November 2012 the Directive 2012/34/EU
was adopted, which is the most advanced basis for
the development of the fee charging methods for
the track infrastructure use [12].

In particular, the Paragraph 67 of the Directive
stresses that in order to establish a fair level of fee
(payment) for the use of track infrastructure; the
manager should charge the fee on the basis of clear
understanding of the factors affecting the operating
costs of the infrastructure [1].

Taking into account the above mentioned and
the influence factors of the TIE costs identified in
this work, the two-element model of determining
the fees for the TIF use were proposed. This model
takes into account the fixed (I) and variable (II)
components (2):

reduced
_ Cpyp "+ Py
Feest a0 reduced
Z PLgross (LTIF )

where k&, — is the coefficient taking into account

ki ky ky Ky ks. (2)

the level of railway section capacity (according to
the Paragraph 4, 9 of the Article 7 of the Directive
2001/14/EU [1]); k, — is the increase coefficient

of the gross train weight, as compared to the design
coefficient (3 300 tons); k; — is the coefficient tak-

ing into account the increase in statistical loading
of the reduced car, ton/car (63 ton); k, — is the

coefficient of the operating speed increase; ks — is

the coefficient taking into account the cost increase
of 1 ton of the cargo that is transported by the rail-
way section over the average index of the cost pa-
rameter of 1 ton of the cargo «on the road».

The total volume of annual costs of the track
infrastructure enterprises on the j rail section under
the influence of operational factors caused by the
operation of the transportation activity subjects (3):
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_ ann .1 s.r. change
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sl

Cry; — average annual costs for the PPTRW and

current maintenance of track infrastructure facili-
ties of the j section; C;’ — is the costs for solitary

replacement of rails; Cy;, . — is the solitary re-

placement of clamps; C;;" — is the costs for the

need of solitary replacement of sleepers; C,ji’j"f" -

is the costs for ballast materials; AC)7" — is the

coefficient of the relative change of the workforce
value, needed for current maintenance of the track;

C

mechj

To ensure the reliable operation of the track
infrastructure facilities a complex of the planned
preventive track repair works and the approximate
interrepair scheme are assigned [8].

According to statistics of Ukrzaliznytsia [2] the
average traffic volume per 1 km of operational
track length is 21.6 mln ton-km gross. Thus, for the
entire standard operating period of the track
(25 years) the traffic volume of will amount
540 ton-km gross, which is much less than the
specified standard coefficient. On the basis of this
one can consider that when planning the planned
preventive track repair works and the amount of
depreciation charges the guiding criterion is not the
amount of progress it is the operating life of the
track infrastructure facilities.

The cost of planned preventive track repair
works (PPTRW) is determined on the basis of the
following: the classification track repairs; typical
technological processes for track repairs [10];
technology based time standards for PPTRW [3,
9]; costs for the work of people, performing the
PPTRW, their hourly wage rates according to the
Order 98-Ts; the operating cost of machinery;
regulated list; norms of expenditures and costs of
materials and products (they have the largest share
of the costs for repairs); railway rates [5]; average
distances for transportation of materials used
during repair; standards of general production
expenses and the administrative costs.

The experience of the TIF operation has shown
that with the increase of load intensity and the
speed of train traffic the costs for the workforce to

— is the costs for machinery.

perform the repairs, and therefore the need for
mechanization of PPTRW and the current
maintenance also increase.

The costs of machinery are calculated by the
formula (4):

n F E
_ Mehange vehicles
Cmech - (Z L + ) X
j=l1 ‘change change
T.I.F.
X kpass kgpe 12 Vmonth (4)
where E, ~~ — are the costs for the change of
change

machines and the use of machinery of the certain
type, grn./change; L — is the performance for

‘change
the change of machinery of the certain type,
km/change; E, ... — are the operating costs of
vehicles (rail trolley, locomotive, car, other equip-
ment providing the movement of workforce, track
machines and mechanisms), grn/h; n — is the num-
ber of machinery of different types, used for the
works of the current maintenance of track infra-

structure facilities; & — is the coefficient taking

pass
into account the loss of time for passing of trains;

k. — is the coefficient taking into account the

T.I.F.
Vmonth

volume of the general production expenses;
— is the monthly fund of works for current mainte-
nance of the track infrastructure, one km of the
main track (reduced km).

The above mentioned cost coefficients for the
PPTRW and current maintenance based on the
concept of the service life of the track infrastruc-
ture facilities are characterized by dispersion of the
realization time during the lifetime of the object.

For the purpose of the objective cost calcula-
tion and further calculation of fees (payments) for
the TIF use on the basis of cost level, one should
consider in economic calculations the time factor.

The total cost of the PPTRW for the entire ser-
vice life of the track infrastructure facility taking
into account the time difference of its realization is
determined as (5):

SL
PWADWAS )
t=1

where o, — is the discount coefficient that brings
the costs to the beginning of the service life period
of the track infrastructure facility, it is determined
by the formula:
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o =(1+7)" (6)

where r» — is the real (without inflation) rate of
return (discount rate).

Considering the above mentioned and the annual
costs of current maintenance, let us write the for-
mula for calculating the service life cost of infra-
structure track facilities of the j railway section (7):

SL
SL _ pm(c) r
Crip, =P""+ ZPJ O pprrw +
=1

SL

+Zl)j‘m (x’tcAm. _])l a‘tSL (7)

t=1

where ¢ — is a number of the year of measures im-
plementation for PPTRW or current maintenance;

ij(") — is the cost of modernization (construction)

of the track infrastructure facility of the j railway
section; P/ — is the total costs of planned preven-

tive track repair works for the entire life cycle of
the track infrastructure object on the j railway sec-
tion with rails » — type, grn/km, including the cost
evaluation of such repairs for the sections with cer-
tain types of profiles and track category; o pprpiy —

is the discounting coefficient that reduces the costs
for PPTRW to the beginning of the service life for

the track infrastructure facility; P/™ — is the an-

nual cost of current maintenance works of the track
infrastructure facility of the j railway section;
a,., —is the discounting coefficient that reduces

tc.m.
the costs for current maintenance to the beginning
of the service life for the track infrastructure facil-
ity; ¢ — is an ordinal number of the year for imple-
mentation of the certain measure; £ — the loss ad-

justment expense of the track infrastructure facili-
ties that reached the service life limit is determined
proportionally to the re-performance in ton-km
gross; o, — is the discounting coefficient that

reduces the loss adjustment expenses to the begin-
ning of the service life.

Thus, the average annual costs of the PPTRW
and the current maintenance of track infrastructure
facilities of the j section on the basis of the service
life cost is equal to (8):

SL
CT[Fj

E ®)

r pa—
CTIFj =

where SL, — is a specified service life period of

the track infrastructure facility, years.

Previously it was stressed that the governing
factors of performance of the PPTRW complex are
the regulatory periods of their execution, but not
the performance of the track infrastructure facili-
ties [6]. However, the introduced regulations for
the PPTRW were developed excluding the eco-
nomic principles of operation, repair and replace-
ment of the track infrastructure facilities. Therefore
it would be reasonable to propose a mechanism of
economic optimization of the regulatory list and
the volumes of the PPTRW execution.

It is possible to solve this task using the Bell-
man equation.

In the modern operating conditions of the track
infrastructure facilities, as it was mentioned above,
the term of the PPTRW execution comes earlier
than the wear of the facility elements. Therefore,
the costs for maintenance of these facilities in the
normal conditions are sufficiently clear to account
and predict for the future. However, the cost in-
crease for the track infrastructure maintenance is
influenced by the following factors: motion speed
of the rolling stock, load on car and gross weight
of the train. These factors result in both the pro-
jected wear accumulation of the track infrastruc-
ture elements and the solitary breakdown with the
need in solitary replacement of the rails, clamps,
sleepers and ballast materials. The cost forecast for
these types of repair require additional study of
operational conditions and methodology design of
determining the costs for solitary replacement of
rails, clamps, sleepers and ballast materials.

The first structural element of the TIF, which
contacts with the factors of operating component is
the rail. The operating experience points out the
following types of defects: vertical wear, lateral
wear, fracture of contact-fatigue nature [7].

Hence, the costs for the solitary replacement of
rails can be determined by the formula (9) [6]:

k
C"=Y1L,0,(Cy=Cp) O
Jj=1

where L,; —is the coefficient of relative change (as

compared to the normative one) of the solitary re-
moval of the j linear element of the track; O, —is

the number of rails that are replaced in the target
year in the order of solitary replacement, replace-
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ment/ km-year; C ., C . — is the cost of the new

nij 2 ory
and the old rails correspondingly, grn./replacement.

Significant costs on the track infrastructure en-
terprises also make it necessary to provide a soli-
tary replacement of the clamps.

The frequent breakdowns and short service life
of the damping and insulating elements attract the
attention in the design of clamps that are in service.
The clamp construction itself is quite reliable but on
the sections with high load intensity and the rolling
stock weight taking into account the non-resistant
quality of the construction material the solitary
breakdowns become quite frequent phenomenon.

One can obtain the determination of cost value
for solitary change of the clamps in the previous
calculation using the principle of identity of the
clamp breakdowns — a solitary breakdown of rails,
noted in the paper [11].

Taking into account the average costs for the
solitary replacement of rails and the proportionality
coefficient the annual costs for solitary replace-
ment of clamps are be determined on the basis of
expression (10):

k
Cji;t;1p = ZLclampj Lrj Orj (Cnrj - Corj) (10)

j=1

The most important structure element of the
track superstructure providing the transfer of loads
from rails to the roadbed is a sleeper. Type, mate-
rial, design, diagram of sleepers provide soft ride
and durability of both the rail and the running gear
of rolling stock.

Operating experience of the railway track re-
vealed the root cause of ferroconcrete sleeper
breakdown on the main tracks of the heavy-traffic
lines. It is the destruction due to mechanical damage
in the rail seats. The mechanical damage of ferrocon-
crete sleepers (rail shelling and splitting) is a criterion
of their service and the need in replacement.

The investigation of relationship between the
magnitude of mechanical wear of sleepers and op-
erational factors was carried out in the paper [11].

The cost value for solitary replacement of
sleepers can be determined by the formula (11):

k
G = stlj Oslj (CNSj - CUSj) (11)

Jj=1
where O, — is the average number of sleepers that

are replaced in the order of solitary replacement per

year, replacement/km; C — is the cost of the new
sleeper, gm./sleeper; Cpg — is the cost of the used
sleeper; L, — is the coefficient of relative change

(as compared to the normative one) of the solitary
removal of sleepers in the railway section j.

The ballast section is also the most important
element of the track superstructure.

Depending on the operational factors the
evaluation of the supporting subgrade was pro-
posed in the methodology [4].

Costs for ballast materials (12):

NK,m, Ky Cy  (12)

b.m.j calcj lengthj

k
Cchange — Zab/ N
I

where o, — is the coefficient of relative (as com-

pared to the normative one) ballast consolidation in
the railway section j; N_, . — is the calculate norm

calcj
of the work force losses for the current track main-
tenance, people/km; N - is the number of work
days in the year; K, — is the share of works of

track alignment on all the works of current track

maintenance; m ; — cost of ballast material

cu.m./people-day; K, — is the coefficient tak-

engthj
ing into account the track length; C,; — is the price

of ballast materials grn./cu.m.

One can find the stress values in rails, sleepers,
ballast, which are included in the above mentioned
formulas using the theoretical-probabilistic methods
for the track calculation considered in the paper [11].

One sets at the value of relative change of work
force required for the current maintenance of the

track — AC" (13):

Co™ =k, AC, k, AC,, ky AC,

wfj

(13)

where k, — is the share (in fractions of a unit) of
the work force necessary for solitary removal of
rails during the current maintenance of railway
track; k, — is the share of the work force necessary
for solitary removal of sleepers during the current
maintenance of railway track; k; — is the share of
the work force necessary for the ballast resupply
during the current maintenance of railway track.

On the basis of this: &k, +k, +k; =1; k;, k,, k;
— is set in accordance to the effective standards —
work force losses on current track maintenance.
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Findings

The models offered in article allow executing
the objective account of expenses in travelling fa-
cilities for the purpose of calculation of the proved
size of indemnification and necessary size of
profit, the sufficient enterprises for effective activ-
ity of a travelling infrastructure.

Originality and practical value

The methodological bases of determination the
fees (payments) for the use of track infrastructure
on one- and two-element base taking into account
the experience of railways in the EC countries and
the current transport legislation were grounded.

The article proposes the one- and two-element
models of calculating the fees (payments) for the
TIF use, accounting the applicable requirements of
European transport legislation, which provides the
expense compensation and income formation, suf-
ficient for economic incentives of the efficient op-
eration of the TIE of Ukrainian railway transport.

The track infrastructure enterprises have to
charge the fees (payments) at their own discretion
on the basis of the projected cost level, the desired
incomes and the payment requirements, which can
ensure the correspondence of incomes of the infra-
structure enterprise to its costs for infrastructure
maintenance.

The most promising method of calculating the
fees for access to the TIF is the budget method. It is
based on state forecasting of socio-economic
development of the national economics, freight
industries and the need in railway transport products.
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MOJEJIb PACYETA BEJINYUHBI CBOPA 3A JOCTYII K OBPBEKTAM
ITYTEBOU NTHOPACTPYKTYPbBI

Heasb. VccnenoBanne HampaBieHO Ha pa3pabOTKy OFHO — WM JOBYXDJIEMEHTHOH Monened pacduéra IUiaTel 3a
UCIIOJIb30BaHKE ITyTEBOH MH(PACTPYKTYPHI XKEIE3HOJOPOXKHOTO TpaHcnopra Ykpaunsl. Meroauka. CorinacHo cTa-
TUCTUYECKUM JaHHBIM CPEIHECETEBOM 00BEM IEPEBO30K, KOTOPBIH MPUXOIUTCS HAa | KM 3KCIUTyaTallMOHHOH JUTHHBI
nyTH, — 21,6 MiH. TKM OpyTTo. Takum 00pa3oM, 3a Becb HOPMAaTUBHBIM CPOK DKCIUTyaTalluu 1myTH (25 ser) oobem
nepeBo3ok coctaBUT 540 MIIH. TKM OpYTTO, 4TO HAMHOTO MEHBLIE YCTaHOBJIEHHOI'O HOPMATHBHOTO ITOKa3aTelsl.
Hcxonst m3 3TOro, cyuraeM, 4YTO IPH IUIAHWPOBAHWUM IPOBENECHHUS ILJIAHOBO-TIPEAYNPEIUTEILHBIX PEMOHTHO-
myTeBoIx paboT (IITIPIIP) n o6pemMa aMOPTH3aIMOHHBIX OTYHCICHUN PYKOBOISIIAM KPUTEPUEM SIBIISICTCS HE 00BEM
HapaOOTKH, a CPOK IKCIUTyaTaluu 00bEeKTOB MmyTeBoi uHppacTpykTypbl. CTronmMocTh nipoBeaenus [ITIPIIP ompene-
nsiercst, ucxoas u3: 1) xiaccuuKanuy PEMOHTOB ITyTH; 2) TUIOBBIX TEXHOJIOTHYECKHUX MPOLECCOB PEMOHTA IIyTH;
3) TexHOMOTHYECKH OOOCHOBaHHBIX HOpM BpeMmeHH Ha mpoBeaenue IIITPIIP; 4) 3arpar Tpyma paboumx, 3aHATHIX
nposenenueM [ITIPITP, ux 4acoBbix TapudHbIX cTaBoK (cornacHo [Ipmkazy 98-I1); 5) cromMocTH sKcIuryaranuu
MallMH U MEXaHU3MOB; 0) pEriIaMeHTHPOBAHHOTO IIEPEYHS, HOPM PACXOJIOB M CTOMMOCTH PAacXOJI0B MaTepHalIoB
1 u3eui (MMEI0T HauOOJbIIUI YACTbHBIN BEC B pacX0/1aX Ha PEMOHTHI); 7) KeJIe3HOIOPOKHBIX TapudoB; 8) cpea-
HECETEBbIX PACCTOSIHUN Ha NEPEeBO3KY MaTEPHAJIOB, KOTOPBIE HCIIONB3YIOTCSl HA PEMOHTaX; 9) HOPM OOLIETIPOU3BO/-
CTBEHHBIX M aIMHHHMCTPATUBHBIX pacxonoB. Pe3yiabTaThl. IlpeanoxkeHHble B cTaThe MOJAETH MO3BOJISIOT BBIIOJ-
HHUTb OOBEKTUBHBIN yUET PAacXOA0B B IIyTEBOM XO3AHCTBE C €TI0 pacuéTa 0OOCHOBAHHOIO pa3Mepa KOMICHCAIUU
U HE0OXOIUMOW BENWYMHBI MPHOBLIN, JOCTATOYHBIX AT dPPEKTUBHON NESATENLHOCTH MPEINPUSITUI ITyTEeBON HH-
¢dpactpykrypsl. Hayunast HoBu3Ha. Pa3paboTaHbl METOIOIIOTHYECKHE OCHOBBI ONPENEJICHHS IUIAThl 33 MCIIOIb30-
BaHME IYTEBOM MH(PACTPYKTYpHI C YIETOM OIBITa JKENEe3HbIX gopor crpaH EC n medcTByOMEro TpaHCIOPTHOTO
3akoHOzaTenbeTBa. [IpakTHyeckas 3HaYMMOCTh. B paboTe npeyioxkeHs! 0JTHO — U ABYXAJIEMEHTHYIO MOJIENH pac-
yera IuiaThl (cOopa) 3a moibp3oBaHHE 00BeKTaMH IyTeBoM MHpacTpykTypsl (OIIN) ¢ yuerom nelcTByrommx Tpe-
OoBanuii EBporeiickoro TpaHCIIOPTHOTO 3aKOHOJIATENBCTBA, KOTOPhIe 00ecrevyaT KOMIIEHCAIHIO PAcXO0B H TI0JTy-
YeHHUe NMPHOBUIN, JOCTATOUHBIX JUISI SKOHOMUYECKOT'0 CTUMYJIHPOBaHHS d((HEKTUBHON AESTebHOCTH NPEANPUsSTHI
MyTeBOH HHPPACTPYKTYPHI XKEJIE3HOJOPOKHOTO TPAHCIIOPTA Y KPaUHBI.

Kniouegvie cnosa: mpenpustTusi; 00bEKThI yTEBOH HH(YPACTPYKTYPHI; JKU3HEHHBIH IIHKIT
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MOJEJIb PO3PAXYHKY BEJIMYUHU 3bOPY 3A TOCTYII
10 OB’EKTIB KOJIIMHOI IH®PPACTPYKTYPH

Merta. JlociipkeHHs CIpsIMOBaHe Ha PO3pOOKY 0JHO — ab0 ABOXEJIEMEHTHOI MOJIeliel po3paxyHKy IJIaTH 3a BU-
KOPHCTaHHSA KOJIHHOI 1HQPACTPYKTypH 3aJIi3HWYHOTO TPAaHCHOPTY YKpainu. MeToauka. 3TiTHO CTaTUCTUIHHUX
JTAaHUX CepeHBROMEPEKEBHIA 00CAT MepeBe3eHb, 0 IPUNatae Ha 1 KM eKCIUTyaTamiifHol TOBXHUHH Kouii, — 21,6 MiTH.
TKM OpyTTO. TakuM YnHOM, 3a BeChb HOpMAaTHBHUH TEPMiH eKCIUTyaTallii Koumii (25 pokiB) oOcAr mepeBe3eHb CKIae
540 muH. TKM OpyTTO, IO HabaraTo MEHILE BCTAHOBJIEHOTO HOPMATHUBHOIO IIOKa3HHMKA. Buxonsuu 3 BHIe
3a3HaYE€HOTO0, BBAXKAEMO, L0 ITPH IUIaHYBaHHI NPOBEICHHS IUIAHOBO-NIONEPE/KYBATEHIX PEMOHTHO-KOTIHHHUX POOIT
(IITIPKP) Ta obcsAry amopTH3aliiHUX BiIpaxyBaHb KEpiBHUM KpHTEepieM € He oOcsar HapoOiTKy, a TepMiH
eKcruTyararii 00’ekTiB KomiiHOI iH(ppacTpykTypu. Bapricts npoBenenns IIIIPKP Busnawaerbcsi, Buxomsauu 3: 1)
kiaacudikanii peMOHTIB Kouii; 2) THIIOBHX TEXHOJOTIYHMX MPOLECIB Ha PEMOHT Kouii; 3) TEXHOJOTiYyHO
oOrpyHTOBaHMX HOpM yacy Ha npoBeneHHs [ITIPKP; 4) Burpar npani pobitHHKIB, 3aHsATHX poBeneHHsM [TTTPKP,
ix roguHHMX TapudHux craBok, (3rimHo Hakazy 98-11); 5) BaprocTi ekcruryaraiii MaimiMH Ta MeXaHi3MiB; 6)
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EKOHOMIKA TA VIIPABJIIHHA

PerJIaMeHTOBAHOTO IepelliKy, HOpM BHTpAT Ta BapTOCTI BUTPAT MaTepiaiiB i BUPOOIB (MarOTh HaHOLIBIIY MUTOMY
Bary y BUTparax Ha PEMOHTH); 7) 3aii3HMYHUX Tapu(diB; 8) cepelHbOMEpEKEBHX BiJCTaHEH Ha IEPEeBE3CHHS
MarepiaiB, 110 BUKOPUCTOBYIOTHCSI TIPH PEMOHTaX; 9) HOpPM 3aralbHOBUPOOHMYMX Ta aJMIHICTPATHMBHUX BUTpAT.
PesyabTaTH. 3anpornoHOBaHi B CTATTI MOJENI JO3BOJSIOTh BHKOHATH O0'€KTHBHHUI OOJIIK BHTpAT y KOJIHHOMY
TOCHOJApPCTBI 3 METOI0 PO3paxyHKY OOIPYHTOBAHOI'O PO3Mipy KOMIEHcAIlili i HeoOXiZHOI BENIWYMHU MPUOYTKY,
JIOCTATHIX s e(eKTHUBHOI AISUTFHOCTI MiAMPHEMCTB KoJiifHOI iHppacTpykTypu. HaykoBa HoBH3HA. Po3pobneHo
METOZOJIOTIYHI OCHOBH BH3HAUEHHS IUIATH 332 BHKOPHCTaHHS KOJIMHOI iH(QPAaCTPYKTYpH, 3 ypaXxyBaHHAM JIOCBiITy
sami3Hup kpaiH EC 1 girodoro TtpaHcmopTHOro 3akoHonaBcTBa. IIpakTmuyHa 3HaummicTe. Y poOori
3alpOIIOHOBAHO OJHO — Ta JBOXEJIEMEHTHY MOJIeNli PO3paxyHKy Iuiatu (300py) 3a KOPHUCTYBaHHS 00 €KTaMH
kouiitHol iH(ppacTpykrypu (OKI), 3 ypaxyBaHHSIM IiFOUMX BUMOT €BpOIEHCHKOTO TPAaHCHOPTHOTO 3aKOHOAABCTBA,
0 3a0e3rnevye KOMICHCALI0 BUTPAT Ta YTBOPEHHS MPUOYTKY, AOCTATHHOTO JUIS €KOHOMIYHOTO CTHMYJIIOBAHHS
e(peKTUBHOI IiSUTbHOCTI NIANPUEMCTB KOJIIHHOT IH(PACTPYKTYpH 3aJ1i3HUYHOTO TPAHCIIOPTY YKpaiHH.
Kniouosi crosa: miagnprueMcTBo; 00’ €KTH KOJIHHOT IHPPaCTPYKTYPH; )KUTTEBUN LUK
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