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METHODOLOGICAL APPROACH TO DETERMINATION OF CERTAIN
SUBURBAN PASSENGER TRAIN EFFECTIVENESS

Objective. To develop the method of certain suburban passenger train effectiveness determination. Methodology.
To solve such problems there is proposed new method, developed on the base of the marginal revenue concept with
application of diagram method. This method will give the possibility to define reasonable areas of suburban trains
running for considerable reduction of suburban transportations unprofitableness. Results. On the base of the carried out
analysis one may state that in this paper there is developed the method of definition of effectiveness of functioning of
certain suburban train that will give the possibility to reduce unprofitableness of the suburban communication at the
territory of Ukraine. Scientific novelty. There is improved the methodological approach to determination of optimal
areas of suburban trains running at the account of establishment of rational length of route, depending on average
passenger travels distance and their average number within the accounting year, that will give the possibility to
considerably reduce operational expenditures and to increase transportations effectiveness. Practical relevance.
Introduction of mentioned methodology for determination of optimal suburban trains running areas will give the JSC
Ukrainian Railway Lines the possibility to considerable reduce the unprofitableness of suburban transportations, and
local power authorities at the level of city executive board and oblast — to reduce payments for services of the suburban
companies or RPCH.

Key words: suburban running, suburban trains, payment for transportation, transportation effectiveness, income,
expenditures, unprofitableness.

converting into joint-stock companies the unprofita-

Introduction.

For a long time, in Ukraine there are running
suburban trains within the measures of suburban
areas of large and medium cities, and sometimes
their running length reaches 250-300Im, that consid-
erably exceeds oblast measures. Studies that have
been carried out by the Dnipropetrovsk National
University of Railway Transport, named after V.
Lazaryan show that average length of their running
is about 70km, and their unprofitableness some-
times reaches 88-90%. At present, under the condi-
tions of the railway transport reorganization and its

bleness reduction becomes urgent.

This problem may be solved with the help of
several measures, however, in this article, we con-
sider the task, associated with reduction of suburb
train running length, definition of rational areas of
their running and reduction of the passenger trans-
portations unprofitableness. Solution of this task is
complicated by the absence of statistical data in cer-
tain RPCH and suburban railway services.

Objective

To develop the method of certain suburban pas-
senger train functioning effectiveness determination
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and definition of rational areas of their running at
certain directions.

Methodology

Sequence of solution of the task as to definition
of rational areas for the suburb trains running pro-
vides:

1. Carrying out of economic analysis of the
suburb transportations functioning at given direc-
tion;

2. Definition of economic criterion and re-
strictions for the mentioned task;

Dnipropetrovsk

Dniprodzerzhynsk-Pas.

3. Definition of options for determination of
rational area for the suburb trains running;

4. Evaluation of various alternative options ac-
cording to the mentioned criterion;

5. Final selection of option for definition of ra-
tional area for the suburb trains running.

For further studying we will use the data from the
scientific paper of the Dnipropetrovsk National Uni-
versity of Railway Transport, named after V. Laz-
aryan for operating domain Dnipropetrovsk — Piaty-
khatky (fig.1) [4]:

Kryvyi Rih

Verkhivtseve

Piatykhatky

Figure 1 — Scheme of suburban passenger trains running at the operating domain Dnipropetrovsk —Piatykhatky

Cities and villages population:
Dnipropetrovsk  —1029.0 thousand persons;
Dniprodzerzhynsk — 246.0 thousand persons;

Verkhivtseve —10.1 thousand persons;
Piatykhatky — 20.4 thousand persons;
Kryvyi Rih — 681.0 thousand persons.

Distances between the mentioned population cen-
ters are assumed as follows:

—  Dnipropetrovsk - Dniprodzerzhynsk
—35km;

—  Dniprodzerzhynsk — Verkhivtseve — 36 km;

—  Verkhivtseve — Piatykhatky — 49 km;

—  Verkhivtseve — Kryvyi Rih — 81.0 km.

For certain areas, the distance to population
centers and other areas are taken between centers of
such areas, and population — according to the data
from Internet.

Number of suburb trains at operating domain
Dnipropetrovsk—Piatykhatky:

—  Dnipropetrovsk — Sukhachivka - 1;

—  Sinelnikove — Sukhachivka - 1;

—  Dnipropetrovsk — Dniprodzerzhynsk-Pas. —
S5;

—  Dnipropetrovsk - Dniprodzerzhynsk-
Left bank — 1;

—  Dnipropetrovsk — Verkhivtseve — 4;

—  Dnipropetrovsk — Kryvyi Rih — 3;
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—  Verkhivtseve — Kryvyi Rih - 1;

—  Dnipropetrovsk — Piatykhatky — 8.

Number of transported persons

— LVOK Dnipropetrovsk
sand passengers;

—  Station Dnipropetrovsk — Dniprodzerzhynsk-
Pas. — 313.0 thousand passengers;

— 13921.7 thou-

- LVOK Dniprodzerzhynsk-Pas. -
2297.8 thousand passengers;
—  Station Dniprodzerzhynsk-Pas. -

Verkhivtseve — 104.9 thousand passengers;

— LVOK Verkhivtseve - 721.7 thousand
passengers;

— Station  Verkhivtseve -
— 95.8 thousand passengers;

— LVOK Piatykhatky — 106.2 thousand pas-

Piatykhatky

Average number of suburb trains at specified
direction per year is 14 235 units (without consid-
eration of trains cancellation for gauge repair), train
structure 3-5 units of electrical sections -.
(1 motor + 1 passenger car).

— Average occupancy of the suburb communica-
tion train — 41.85 persons.

— Average length of the suburb train running at
Prydniprovsk railway line — 44 km.

Table 1 shows that at the station of the operating
domain Dnipropetrovsk — Piatykhatky, the number
of transported passengers within the year will be
equal to 19 121.2 thousand passengers. Such com-
plicated calculations are stipulated by the absence
of the methodology for definition of real number of
the transported passengers between certain station
at the railway lines of Ukraine.

sengers.
Table 1
Number of transported passengers between certain population centers at the operating domain Dnipropetrovsk-
Piatykhatky
Population . Dnipro.- i Dniprodz.- ) Verkhivts.- | _. Verkhivts.-
center Dnipro. Dniprodz. Dniprodz. Verkhivts. Verkhivts. Piatykhat. Piatykhat. Krywyi Rih Total
Dnipro. 0,00 1479,00 8 957,60 600,00 1 300,00 215,50 369,00 1000,60) 13921,70
Dnipro.- 300,00 0,00 9,00 0,00 1,00 0,00 2,00 1,00 313,00
Dniprodz.
Dniprodz. 2 000,00 9,00 0,00 0,00 96,00 1,00 37,80 154,000 2 297,80
Dniprodz.- 88,00 0.00 10,90 0,00 1,00 0,00 0,00 500 104,90
Verkhivts.
Verkhivts. 340,80 5,00 100,00 5,00 0,00 4,00 17,00 250,00] 721,80
Verkhivts.- 65,00 000 1680 3,00 4,00 0,00 4,00 300 9580
Piatykhat.
Piatykhat. 60,00 2,20 22,00 3,00 13,00 1,00 0,00 5,00} 106,20
verkhivis— 14 54 00 1500 200,00 1500 250,00 10,00 20,00 0,00] 1560,00
Kryvyi Rih
Total 3 903,80 1 510,20 9 316,30 626,00 1 665,00 231,50 449,80 1418,60] 19 121,20
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Table 2

Calculation of income from passengers transportation between Kryvyi Rih and other population centers at the
operating domain Dnipropetrovsk — Piatykhatky, thousand UAH

Passenger flow description To Tariff | Income From Tarrif | Income Total
Dnipropetrovsk—Kryvyi Rih 1 000,60 20,3| 20312,2| 1 050,00 20,3 21315| 41627,18
3";{Fi’r:°petr°VSk_D”iprOdzerZhymk_KryV 1,00 1854 1854 1500 1854| 2781| 296,64
Dniprodzerzhynsk—-Kryvyi Rih 154,00 16,78] 2584,12 200,00] 16,78 3356 5940,12
gir:p“’dze”hy”s"_verkhinseve KWl 50| 1546|  773| 1500 1546 2319] 309,20
Verkhivtseve—Kryvyi Rih 250,001 14,14 3535 250,00 14,14 3535 7 070,00
Verkhivtseve—Piatykhatky — Kryvyi Rih 3,00 15,91 47,73 10,00{ 15,91 159,1 206,83
Piatykhatky—Kryvyi Rih 5,00 17,67 88,35 20,001 17,67 353,4 441,75
Total 1418,60 26663,2| 1560,00 #HHHH# | 55 891,72

Table 3

Calculation of income from passengers transportation between Dnipropetrovsk and other population centers at
the operating domain Dnipropetrovsk — Piatykhatky, thousand UAH

Passenger flow description To Tariff | Income From Tarrif | Income Total
Dnipropetrovsk — Dnipropetrovsk - 147900|  8.44| 12482.76| 300,00 8.44| 253200 1501476
Dniprodzerzhynsk
Dnipropetrovsk—Dniprodzerzhynsk 8 957,60 9,75| 87 336,60[ 2 000,00 9,75 19 500,00] 106 836,60
Dnipropetrovsk-Dniprodzerzhynsk=Verk| o0 5ol 11 51| 6o06.00| 8800 1151| 101288] 791888
hivtseve
Dnipropetrovsk—Verkhivtseve 1300,00] 1326 17238,00] 34080 1326| 451001 2175701
Dnipropetrovsk — Verkhivseve 21550 1502 323681 6500 1502 97630 421311
—Piatykhatky
Dnipropetrovsk-Piatykhatky 369,000 1678 619182 60,00 1678 100680 719862
Total 12 921,10 133 391,99 2 853.80 29 546,99| 162 938,98

Considerable difference in number of the
transported passengers “to” and “from” may be ex-

plained by the fact that the passengers buy tickets to

and from at the LVOK Dnipropetrovsk and other
stations of the operating domain.
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Table 4

Calculation of income from passengers transportation between Dniprodzerzhynsk and other population centers
at the operating domain Dnipropetrovsk — Piatykhatky, thousand UAH

Passenger flow description To Tariff Income From Tarrif Income Total
Dniprodzerzhynsk — Dnipropetrovsk - 9,00 844 7592 9,00 8,44 75,92 151,83
Dniprodzerzhynsk
Dniprodzerzhynsk —

Dniprodzerzhynsk—Verkhivtseve 0,00 844 0.00p 10,90 8:44 91.94 91,94

Dniprodzerzhynsk—Verkhivtseve 96,00 9,75 936,00 100,00 9,75 975,001 1911,00

Dniprodzerzhynsk —

Verkhiviseve—Piatykhatky 1,00 11,95 11,95 16,80 11,95 200,68 212,62

Dniprodzerzhynsk—Piatykhatky 37,80 14,14 534,491 22,00 14,14 311,08 845,57

Total 143,80 1558,35| 158,70 1654,61| 3212,96
Table 5

Calculation of income from passengers transportation between Verkhivtseve and other population centers at the
operating domain Dnipropetrovsk — Piatykhatky, thousand UAH

Passenger flow description To Tariff Income From Tarrif Income Total

Verkhivtseve—Dnipropetrovsk

—Driprodzerzhynsk 5,00 11,51 57,55 1,00 11,51 1151 69,06

Verkhivtseve —

Dniprodzerzhynsk—Verkhivtseve 5,00 8,44 42,2 1,00 8,44 8,44 50,64

Dniprodzerzhynsk— Verkhivtseve—

Verkhivtseve—Piatykhatky 0,00 8,65 0 3,00 8,65 25,95 25,95

Verkhivtseve — Verkhivtseve

_piatvkhatky 4,00 8,87 35,48 4,00 8,87 35,48 70,96

Verkhivtseve—Piatykhatky 17,00 10,62 180,54 13,00 10,62 138,06 318,60

Total 31,00 315,77 22,00 219,44 535,21
Table 6

Calculation of income from passengers transportation between Piatykhatky and other population centers at the
operating domain Dnipropetrovsk — Piatykhatky, thousand UAH

Passenger flow description To Tariff | Income From Tarrif Income Total

Piatykhatky — Dnipropetrovsk
_Dniprodzerzhynsk 220 1546 34012] 2%  1546] 3092 649
Piatykhatky — Dniprodzerzhynsk
Verkhivtseve 300 1238 3714 909 1p3 of 37114
Piatykhatky—Verkhivtseve—Piatykhatky 1,00 8,89 8,89 4,00 8,89 35,56 44,45
Total 6,20 80,04 6,00 66,48 146,52

The previous tables show calculations of the ' = KIIT -Tap(l) (1)
income from passengers transportation between i _’
certain population centers at operating domain where J[; - income from the passengers

Dnipropetrovsk — Piatykhatky, that are made ac-
cording to the following formula (1)

transportation at the direction — j, station — i, dis-
tance |, UAH.;
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KIIIT - number of transported passengers in
two direction at certain station — i - direction - j,

distance |, persons.
Tap - tariff for passengers transportation at

certain station of route, distance | , UAH;

| — length of estimated station of route for
definition of tariff value, km.

Then, we prepare summary table 7, where we
calculate the aggregate values of income from the
passengers transportation at each station of this
direction.

Table 7

Distribution of income from the passengers transportation between certain population centers at the operating
domain Dnipropetrovsk—Piatykhatky

Station Station Station
Population center Dnipro. Dnipro.- Dniprodz. | Dniprodz.- | Verkhivts. | Verkhivts.- | Piatykhat.
Dniprodz. Verkhivts. Piatykhat.
Kryvyi Rih (Verkhivtseve) 41 627,18 41923,82| 47863,94| 48173,14] 55891,72 648,58 441,75
“ v
41 627,18 296,64 5940,12 309,20 7 070,00 206,83 441,75
Dnipropetrovsk 162 938,98 147 924,22 41087,62| 33168,74| 11411,73 7 198,62 0,00
A
15014,76] 106 836,60] 7918,88] 21757,01] 421311 7198,62
Dniprodzerzhynsk 151,83 3 212,96 2 969,19 1 058,19 845,57 0,00
N
151,83 91,94 1911,00 212,62 845,57
Verkhivtseve 0,00 119,70 535,21 415,51 0,00
y m— A
69,06 50,64 96,91 318,60
Piatykhat. 0,00 64,93 64,93 102,07 102,07 146,52
%
64,93 37,14 44,45
Total 204 566,21 189999,9] 92229,5] 844957 68998,9 9210,4 588,3

Table 7 shows items, defining income from the
passengers transportation at each station of given
direction of the passenger running, and light items,
indicating places of income recovery from the pas-
sengers transportation. Under the table 7 there is
specified the data, defining amount of income from
the passengers transportation at each station of given
passenger running direction.

On the base of data, indicated in the table 7, there
is prepares the diagram of income from the passen-
gers transportation at the direction Dnipropetrovsk —
Piatykhatky (fig..2). At the axis of ordinates there
are sown values of aggregate income from the pas-
sengers transportation by various suburb trains with-
in the year for different population centers (stops) of

direction. Values at axis of abscises, in km, the dia-
gram shows distance to the main population centers,
that correspond to the cities Dnipropetrovsk,
Dniprodzerzhynsk, Verkhivtseve, Piatykhatky and
intermediate values between them. On the base of
actual income values here is created logarithmic line
of trend. The figure 2 shows that the value of income
from the passengers transportation at suburb com-
munication at trains running distance increase con-
tinually tends to zero.

This article study objective is the definition of op-
timal area (distance) of the suburb trains running,
where the passengers transportations will be without
loss. For this purpose we used the concept of margin
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income and methodology, represented in scientifi
paper [10].

Then, it is required to form the line of total ex-
penditures from the passengers transportation at giv-
en direction as the amount of components of con-
ventional permanent expenditures and conventional
changeable expenditures at two directions of run-
ning, as income from the passengers transportation
has been also considered in to and from directions.

c

To calculate expenditures from the passengers
transportation at the direction Dnipropetrovsk —
Piatykhatky, we analyzed first of all from 10, hall of
Prydniprovsk railway station according to separate
components: passenger component; motor car com-
ponent; locomotive component; infrastructure. Then,
there was defined the share of each component.

zobge

N\

=

N

z
]
E AN
1S
)
%)
g i 84,5
e
= \ 69
N
\\
\\
9.2
g | o
0 18 35 53 71 95 120

Distance from Dnipropetrovsk, km
Fig. 2 — Diagram of income from the passengers transportation at the direction Dnipropetrovsk — Piatykhat-

With the help of table 8, that has been calculated in
the scientific research part [4], there are defined total
expenditures from the passengers transportation at
the direction Dnipropetrovsk — Piatykhatky, and
then, with the help of form 10, there are calculated
separate constant and changeable expenditures for
income diagram preparation (fig. 3).

Figure 3 shows that the point of the suburb pas-
senger transportations without loss is located at the
distance of 66km from the station Dnipropetrovsk,
that is 5km closer than the station Verkhivtseve. Due
to the carried out studies one may make the conclu-

ky.

sion that for considerable reduction of the suburb
transportations unprofitableness it is reasonable to
arrange the suburb trains running to station
Verkhivtseve.

The area Verkhivtseve — Piatykhatky shall be
services with the help of railway bus that will run
for workers of Prydniprovsk railway station shift
transportation, as there is almost no other passen-
gers at this direction. In addition, at this direction
there are a lot of passenger trains that have the stop
at station Piatykhatky
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Table 8

Calculation of expenditures as per certain trains at the operating domain Dnipropetrovsk — Piatykhatky (present

running arrangement) Source [4]

o - o~
g § Zé-, ] é % qg' = % % Total
g = Suburb train description S e 28 2 < 8 £ & — | expenditures,
S g g 2 é Z g = 8 = thousand UAH
N = [a) = s 2
- Sinelnikove- 1- Sukhachivka 86,0 3,35
_§ Dnipropetrovsk - Sukhachivka 10,0 0,39
g X} Dnipropetrovsk - Dniprodzerzhynsk 12658,6 493,54
é % Dnipropetrovsk - Verkhivtseve 25477 0,0390 99,33
% =3 Dnipropetrovsk - Piatykhatky 840,3 32,76
% & Dnipropetrovsk - Kryvyi Rih 2440,6 95,16
st
5 Verkhivtseve - Kryvyi Rih 538,0 20,98
Total 19121,2 745,51
a Sinelnikove- 1- Sukhachivka 1,0 17,7 129210,0 528,21
._:g Dnipropetrovsk - Sukhachivka 0,1 17,7 12921,0 52,82
EC-;_ Dnipropetrovsk - Dniprodzerzhynsk 6,0 35,0 1533000,0 6 266,92
QE; Dnipropetrovsk - Verkhivtseve 4,0 71,0 1658560,0 40880 6 780,22
g Dnipropetrovsk - Piatykhatky 8,0 120,0 5606400,0 22 919,04
o Dnipropetrovsk - Kryvyi Rih 3,0 152,0 3328800,0 13 608,18
g Verkhivtseve - Kryvyi Rih 1,0 81,0 591300,0 2 417,24
& Total 12860191,0 52 572,63
Sinelnikove- 1- Sukhachivka 1,0 17,7 129210,0 1,44
g Dnipropetrovsk - Sukhachivka 0,1 17,7 12921,0 0,14
g @ Dnipropetrovsk - Dniprodzerzhynsk 6,0 35,0 1533000,0 17,05
.,E % Dnipropetrovsk - Verkhivtseve 4,0 71,0 1658560,0 00145 18,44
g g Dnipropetrovsk - Piatykhatky 8,0 120,0 5606400,0 ' 62,34
% = Dnipropetrovsk - Kryvyi Rih 3,0 152,0 3328800,0 37,01
u% Verkhivtseve - Kryvyi Rih 1,0 81,0 591300,0 6,58
Total 12860191,0 143,00
- Sinelnikove- 1- Sukhachivka 1,0 17,7 129210,0 300,41
% Dnipropetrovsk - Sukhachivka 0,1 17,7 12921,0 30,04
g Dnipropetrovsk - Dniprodzerzhynsk 6,0 35,0 1533000,0 3 564,22
Ef:-; Dnipropetrovsk - Verkhivtseve 4,0 71,0 1658560,0 2 3250 3 856,15
§ Dnipropetrovsk - Piatykhatky 8,0 120,0 5606400,0 13 034,87
é Dnipropetrovsk - Kryvyi Rih 3,0 152,0 3328800,0 7 739,45
% Verkhivtseve - Kryvyi Rih 1,0 81,0 591300,0 1374,77
- Total 12860191,0 29 899,91
Sinelnikove- 1- Sukhachivka 833,41
2 Dnipropetrovsk - Sukhachivka 83,40
E» Dnipropetrovsk - Dniprodzerzhynsk 10 341,73
g Dnipropetrovsk - Verkhivtseve 10 754,14
% Dnipropetrovsk - Piatykhatky 36 049,01
g Dnipropetrovsk - Kryvyi Rih 21 479,80
Verkhivtseve - Kryvyi Rih 3 819,56
Total 83 361,05
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Fig. 3 — Diagram of income from the passengers transportation at the direction Dnipropetrovsk — Piatykhatky

It is assumed that the abovementioned analy-
sis of the break even point and definition of op-
tional (limit) distance of the suburb trains run-
ning is carried out within the measures of rele-
vant range, where the functions of variable and
constant expenditures for transportation are as-
sumed as linear and functionally connected with
the distance. However, even under such as-
sumptions, the analysis require comparison of
three variable functions: function of constant
expenditures and two variable functions — func-
tion of income and function of variable expendi-
tures. Thus, more demonstrative analysis of the
break even point may be carried out with appli-
cation of marginal approach, where it is re-
quired to compare constant expenditures only
with one variable function — with marginal in-
come in the form of difference between income
and variable expenditures from the suburb
transportations.

Margin Breakeven Analysis if the purpose of
determining the optimal (maximum) mo-dstani
suburban trains plying Nave, Lombardy-Denis
in fig. 4.

The figure 4 shows that the break even point
area of the suburb passenger transportations be-
gins from the distance, where function of mar-
ginal income crosses the line of constant ex-
penditures, i.e. marginal income from the trans-
portations is equal to constant expenditures, al-
located for relevant segment of the suburb
passenger transportation.

Additional analysis that has been carried out
with the help of marginal income shows that at
the direction Dnipropetrovsk — Piatykhatky it eco-
nomically reasonable to perform suburb passenger
train running only up to the station Verkhivtseve. In
such a case, the losses from the passenger transpor-
tation will be 5 min. UAH per year or 2.4% in com-
parison with present 55.5 min. UAH.
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Fig. 4 —Diagram of the marginal income from the passengers transportation at the direction Dnipropetrovsk —
Piatykhatky

Scientific novelty

There is improved the methodological approach
to determination of optimal areas of suburban trains
running at the account of establishment of rational
length of route, depending on average passenger
travels distance and their average number within the
accounting year, that will give the possibility to con-
siderably reduce operational expenditures and to
increase transportations effectiveness.

Practical relevance

Introduction of mentioned methodology for deter-
mination of optimal suburban trains running areas
will give the JSC Ukrainian Railway Lines the pos-
sibility to considerable reduce the unprofitableness
of suburban transportations, and local power authori-
ties at the level of city executive board and oblast —
to reduce payments for services of the suburban
companies or RPCH.

Conclusions

On the base of the carried out studies there is es-
tablished:

1. Principles of definitions of volumes of the
suburb passenger transportations subject to absence
of statistical information at the railway line of
Ukraine;

2. There is developed the methodology of def-
inition of the rational areas for the suburb passenger
trains running at the operating domain of the
Prydniprovsk railway station at the account of estab-
lishment of optimal distance of their running that
gives the possibility to considerably reduce the
transportation unprofitableness.
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METOINYHUN MIAXIJ IIOJ0 BUBHAYEHHS E@PEKTUBHOCTI
®YHKIIOHYBAHHS OKPEMOI'O IPUMICHKOT'O TACAKUPCHKOI'O
MOI3J1A

Meta. Po3poOuTy MeTOAMKY 1110JI0 BU3HAUYEHHS €KOHOMIUHOI e()eKTHBHOCTI (h)YHKI[IOHYBAaHHSI OKPEMOT'O IIPUMICh-
KOT'0 MacaXMpchKoro noizaa. Meroanka. J{iist BUpilIeHHs 3a/1a4 TaKoro Kijiacy B poOOTi 3alIpOIIOHOBAHO HOBY METOIH-
Ky, sIKa po3po0JsieHa Ha OCHOBI KOHILIETIIIT Map >KMHAJIBHOTO JI0XOJly 3 BUKOPUCTaHHAM Tpadidnoro meroay. Ll meroam-
Ka JIO3BOJINTH BU3HAYMTH PallioHaJbHI 30HM KYypCyBaHHsS IPUMICHKUX IOT3iB JUIsl CyTTEBOTO 3MEHIIEHHS 30UTKOBOCTI
MIPUMICBKUX TIepeBe3eHb. Pe3yabTaTH. Ha 0CHOBI MpoBeneHOT0 aHANi3y MOYKHA KOHCTATYBaTH, IO B poOOTi po3pobite-
HO METOJWKa BH3HAYCHHA €(PEKTHBHOCTI (QYHKIIOHYBaHHI OKPEMOTO IMPHUMICEKOTO MACaKUPCHKOTO M0i3/1a, M0 T03BO-
JUTH 3MEHITUTH 30UTKOBICTH MIPUMICBKOTO CIIONydeHHS Ha TepeHax Ykpainn.. HaykoBa HOBU3HA. Y TOCKOHAJICHO Me-
TOJMYHMN MIiAXIJ 1100 BU3HAYECHHS ONTHMAIBHUX 30H KypCyBaHHS NPHMICHKHX MOi3JiB 32 paXyHOK BCTaHOBJICHHS
panioHaILHOT IPOTSHKHOCTI MapLIPYTY 3aJIeXKHO Bifl CEpeAHbOI AaJbHOCTI MOT3/IKM MacaXupiB Ta iX cepeaHboi KijbKoC-
Ti IPOTATOM 3BITHOTO POKY, LIO J03BOJHMTH CYTTEBO 3HHU3UTH EKCIUTyaTalliliHi BUTPATH Ta MiIBUIIUTH e€(pEKTUBHICTH
nepeBe3enb. [lpakTHyHa 3HAYMMIicTh. BripoBa/pkeHHs BKa3aHO! METOIMKY JUIsSl BU3HAYCHHS! ONTHMAIILHUAX 30H KypCy-
BaHHS MPUMICHKHX TOI31iB M103BOJINTh AT «YVKpaiHChKi 3alli3HUIN» CYTTEBO 3HU3UTH 30MTKOBICTh MPUMICHKHX MTEpPeBe-
3€Hb, a MICIIEBIM OpTaHaM BJIaJH Ha PiBHI Mepil Ta 007acTi 3MEHIINTH IIATEXI 3a MOCIYTH IPUMICEKAX KOMIaHii abo
PITY.

Knrouesi cnosa: mpuMichKuii pyx, IPUMICEHKI ITOT3/1H, TUIaTa 32 IIEPEBE3CHHS, JOXOHU Bifl IIepeBe3eHb, EPEKTUBHICTH
TepeBe3eHb, TOXOM, BUTPATH, 30UTKOBICTh
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METOJMYECKHI MOAXO0/I K ONPEJAEJEHUIO D®PEKTUBHOCTH
®YHKIIMOHUPOBAHMUS OTAEJILHOIO MPUTOPOJTHOTIO
MACCAJKHPCKOI'O MMOE3/IA

Hens. Pa3paboTath METOMUKY ONpEICICHHUS YKOHOMHUYECKOH 3(PPEKTHBHOCTUH (DYHKIIMOHHUPOBAHUS OTICIHHOTO
MPUTOPOIHOTO MACCAKUPCKOTO moe3na. Meroauka. [lis pemieHus 3aad TaKoro Kiacca B paboTe MmpeioKeHa HoBast
METOJIMKa, KOTOopasi pa3paboTaHa Ha OCHOBE KOHIICHIIMHM MapKMHAJIBHOTO J0XOJA C HCIOJIb30BaHHEM rpaduyecKoro
MeTO/[a. ITa METOAUKA MO3BOJMT ONPEACIUTh PAIMOHANBHBIC 30HBI JABIKCHHS TPUTOPOIHBIX MOE3IOB JUIS CYIIECTBEH-
HOTO YMEHBIICHHUS YOBITOYHOCTH HPUTOPOJHBIX IEepeBO30K. Pe3yabrarhl. Ha ocHOBE MpOBENCHHOTO aHAIN3a MOXHO
3aKIIIOYHTH, 9YTO B paboTe pa3paboTaHa METOIMKA OIMPENEICHUS YKOHOMIYECKON 3(h(HeKTHBHOCTH (yHKIIMOHUPOBAHUS
OTIENFHOTO MIPUTOPOIHOTO TACCAKUPCKOTO MOe3/a, KOTOpask TMO3BOIIUT YMEHBIINUTh YOBITOYHOCTD NPUTOTHOTO CO00-
menust B Ykpaude. Hayuynasi HOBM3HA. Y COBEPILIEHCTBOBAH METOJUYECKUM MOAXOA K ONPEIENICHUIO PalOHAIbHBIX
30H KypCUPOBAHHS MPUTOPOTHBIX MTOE30B 33 CUCT YCTAHOBJICHHUS ONTUMAILHOW MPOTSHKEHHOCTH MapIIpyTa B 3aBUCH-
MOCTH OT CPEIHEH NAbHOCTH MOE3JKH IMaCCAKUPOB M X CPEIHEr0 KOJIMYECTBA HA MPOTSHKEHUH OTYCTHOTO TOJa, YTO
MO3BOJIMT CYIMIECTBEHHO CHU3UTH JKCIUTYaTAllMOHHBIC 3aTPAThl U MOBBICHTH 3PPEKTUBHOCTD NepeBo3ok. IlpakTuyec-
KOe 3HaYeHHe. BHenpeHnue yka3zaHHON METOAMKH JJIS ONpPEACTICHUS PallOHATBHBIX 30H KYPCHPOBAHUS TPUTOPOTHBIX
moe310B o3BOUT AO «YKpanHCKHE JKeJIe3HbIE TOPOTH» CYIIECTBEHHO CHU3UTH YOBITOYHOCTH IPUTOPOTHBIX TIEPEBO-
30K, @ MECTHBIM OpraHaM BIIACTH Ha YPOBHE M3PHH M 00JaCTH YMEHBIIHUTH IUIATEKH 33 YCIYTH MPUTOPOIHBIX KOMIIa-
auit wm PITY.

Knioueswvie cnosa: MMPpUTOPOTHOE ABWMIKCHHUEC, IMPUTOPOJHBIC ITO€3/1a, IIaTa 3a NMEPEBO3KH, NOXOJbI OT IICPEBO3OK,
S(b(l)eKTI/IBHOCTL NEPEBO30K, J0XO/JbI, 3aTPAThI, y6LITO‘IHOCTL
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