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DETERMINING THE SITES OF OPTIMAL LOCATION OF REGIONAL
LOGISTICS CENTERS

Based on the analysis of the state of logistics network formation in Ukraine, a conclusion is made regarding the
relevance of establishing regional logistics centers. The regional logistics centers are to unite scattered logistic business
units of production, processing, transportation and trade enterprises of a certain region and increase economic effi-
ciency of their activities. Structurally, apart from logistics and scheduling departments, the regional logistics centers
can include regional centers of commodity distribution networks with distributive warehouses, transportation units
for providing transport facilities with their own repair, operation and maintenance services and so forth.

The suggested techniques for selecting and optimizing regional logistics center location are based on the om-
modeycal relation of expediency of locating logistics centers to a number of geographic and social factors. It takes into
account the population density of the region under consideration, cargo and commodity turnover, possibilities of
transport and infrastructure provision for the center’s activities and its remoteness from residential areas. The multi-
functional mathematical relation of optimization of selecting a site to establish a regional logistics center will allow
choosing its location successfully as well as will contribute to increasing its efficiency.

Purpose. To develop methods for defining and optimizing sites of territorial arrangement of functional regional
logistics centers of the centralized structure of the logistics network.

Methodology. While developing and studying the mathematical model reflecting dependence of territorial location
of a regional logistics center on a range of independent factors, we relied on the theory of scheduling and optimizing
a multiple-factor experiment.

Findings. Mathematical relationship has been developed for selecting and optimizing places of territorial arrange-
ment of regional logistics centers. A structure of newly established logistics centers has been suggested; variable fac-
tors influencing the expediency of formation of these centers in a particular region have been analyzed. The efficiency
of the suggested methods for selecting the location of a regional logistics center has been illustrated using the example
of the region of Central Ukraine including Dnipropetrovska, Poltavska, Chernihivska and Kirovohradska Oblasts.

Originality. The idea of establishing regional logistics centers as well as the mathematical model of analysis and
optimization of sites of their territorial location has been described by the authors for the first time.

Practical value. The regional logistics centers are to take on the main functional management duties of forming
and directing logistics centers of a region as well as duties of pursuing efficient production activities. Development of
regional logistics centers will allow increasing the efficiency of logistics networks, make it possible to coordinate om-
modties of scattered logistic departments and business units of enterprises of a region. The suggested mathematical
model allows making a shrewd choice of a place of locating such a center. While operating a logistics center, the
shrewd choice of location will reduce expenditures on transporting goods and cargo.
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Due to optimization of logistics processes and flows,
there increases significance of logistics as an efficient
means of improving production and processing activi-
ties as well as an important tool of increasing economic
efficiency of various industries. Thus, in [1] it is noted
that optimization of flow processes in economy has be-
come possible only due to repositioning from quantita-
tive criteria of assessing economic activities to qualita-
tive ones. Regarding the management of flow processes,
it is validly stated that operating the flow processes,
transforming and integrating them make it a new form
of management, which out-performs the traditional
forms both by the level of creative potential and by effi-
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ciency of eventual outcome. A peculiarity of current de-
velopment of logistics involves the fact that along with
traditional material flow, interest sphere of logistics has
expanded to include information and financial flows
which accompany the material ones, and comparatively
recently it has embraced specific service flows [2]. Such
a rapid process of logistics development inevitably en-
visages not only creative re-thinking of its tasks and
problems, but also an updated approach to formation of
the state’s economic policy in the field of logistics.

It is worth recognizing the following as an indisput-
able fact: at the current stage of the society’s economic
development logistics is undergoing imminent transfor-
mation from a subordinate role of accompanying and
servicing trade networks and transportation flow to an
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independent highly-efficient branch of economy [3]. In
the near future, Ukraine will also experience these in-
evitable transformations of tasks and functions of logis-
tics as an independent branch of the national economy.
Indeed, due to extremely favorable geographic location
at the intersection of both trade and raw material flows,
Ukraine has every reason for active investing of foreign
capital in such a promising branch of economy as logis-
tics and, respectively, for its rapid development condi-
tioned by this.

Particularly at this responsible stage of formation
and development of logistics, there arises an inevitable
requirement of establishing powerful regional centers of
logistical support all over the country. These so-called
“regional logistics centers” would have to unite counter-
productive logistic departments and business units of
certain production, trade and transportation enterprises
and networks at the first stage of their development.
Being located in a certain ommodeyically advantageous
or commercially powerful manufacturing region of the
state, these logistics centers are to organically take upon
themselves each and every supervisor responsibility and
production function according to their formation, de-
velopment and improvement. At the first stages, their
basis could include, for example, technological parks or
distribution centers of the commodity distribution net-
work [4].

Depending on peculiarities of a certain region, logis-
tics networks can be organized as a centralized structure
with an integrated powerful logistics center or as a de-
centralized structure with a number of small logistics
business units [5, 6]. Ukraine’s territory mainly belongs
to a cohort of densely populated regions. That is why it
is evident that an integrated logistics network, which or-
ganically unites elements of centralized and decentral-
ized structures, would be relevant.

Objective of the article is development of methods for
defining and optimizing sites for arranging multifunc-
tional regional logistics centers of the centralized struc-
ture of logistics network.

The tasks of the research included:

- analysis of current methods for identifying places of
territorial arrangement of distribution centers of the
ommodety distribution network as the basis of forma-
tion of regional logistics networks;

- development of a mathematical model of optimiz-
ing sites for establishing regional logistics centers of cen-
tralized and decentralized structures of logistics network;

- analysis of the optimizing mathematical model of
location of regional logistics centers;

- determination of the underlying principles of for-
mation of the structure of multifunctional regional lo-
gistics centers.

Analysis of the recent research and publications. While
analyzing the formation of present-day logistics net-
works with their “support points”, whose functions are
to be performed by powerful regional logistics centers, it
would be most expedient to apply the background expe-
rience of development of commodity distribution net-
works with a system of distribution warehouses, the ex-
perience of development of technological parks or in-
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dustrial technology research centers [7] and so forth. At
the same time it is worth following the rule that the best
network with regional logistics centers will be the one
which will provide the highest level of customer service
with the lowest total expenditures. Indeed, the forma-
tion of networks, through which distribution of material
flows will be performed, is an essential and, in many
cases, determining element of any logistics system. That
is why a great number of leading foreign and domestic
scientists paid attention to research on material flows,
their optimization in the past [8, 9]. That is why if a re-
gional logistics center is to be considered the hub of a
future innovative structure of not only one particular
residential place, but of a whole region, then, undoubt-
edly, thorough attention should be paid to selecting a
place for its territorial arrangement.

The background experience of arrangement of dis-
tribution centers and technological parks in Ukrainian
cities proves that in the process of their functioning there
accumulate a number of major concerns and disadvan-
tages, which undermine the efficiency of production ac-
tivities [10]. Thus, locating technological parks and lo-
gistics centers directly in residential places prevents ex-
panding the amount of their working and serving space
because of area restriction. In other words, it hampers
the increase in goods and service turnover volume. Lo-
cating logistics centers outside towns and cities compli-
cates their employees’ commuting to the workplace and,
consequently, decreases prospective employees’ interest
in choosing a logistics center as a stable and long-term
job. Out of possible alternatives of arranging a logistics
center, namely, close to target markets, in the vicinity of
manufacturing or with an intermediate location [8], the
latter alternative is obviously preferable.

Another important factor is to be necessarily consid-
ered while selecting a site to establish a regional logistics
center. This refers to its functional orientation, structure
and production activity orientation. It is obvious that at
the first stages of their activities these logistics centers
will rely on functions of distribution warehouses, will
include units of transport provision with departments of
their maintenance and repairs, departments of account-
ing, scheduling and administrative management and
others. Since functions and activities of stock centers are
primary ones, it is necessary to base on specifics of their
activities while analyzing, selecting and optimizing plac-
es for establishing the regional centers.

Currently known methods for selecting and optimiz-
ing places for distribution centers location (full enumer-
ation method, heuristic method, sample point method
and method for determination of “power center”) are
not relevant in this case for defining a site of territorial
location of a regional logistics center. The reason for this
is the fact that none of them considers availability of in-
frastructure and transportation networks on the area in
the vicinity of a prospective arrangement of the regional
logistics center.

Thus, if the fact of forming commodity distribution
networks in the state [9] with distribution centers being
an organic constituent of a more powerful logistics net-
work is to be understood as admitted and accomplished,
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then it is necessary to admit an urgent need in develop-
ing regional logistics centers. However, despite rather
profound research in this field, advanced methodology
of a scientifically grounded choice of territorial location
of regional logistics centers as well as distribution cen-
ters has not been developed yet.

Presentation of the main research. Analyzing the
methodology for selecting and optimizing places for es-
tablishing regional logistics centers, it is necessary to de-
fine precisely their major tasks, structure, territorial sub-
ordination and time prerequisites for formation and de-
velopment. Proceeding from the fact that a basis of a
newly established regional logistics center is to be a cer-
tain distribution center of commodity distribution net-
work, the logistics center should include, apart from
warehouses, business units of transportation service with
repair and maintenance services for transportation facili-
ties as well as logistics units for scheduling and optimiz-
ing logistic operations. If a regional logistics center is
established in a new place, then infrastructure and trans-
port support networks are to be of high priority during
the analysis. However, either in the former or latter case,
the most important thing is to define areas and trade
value for servicing which it is planned to develop a re-
gional logistics center as well as a development strategy
for the region. Indeed, development of a powerful re-
gional logistics center is not only a long-term matter, but
an expensive one as well. As for the expenses on its estab-
lishment, which are conditioned by the requirement for
constructing new office and industrial buildings, access
roads and transportation routes, they will definitely pay
off over decades. That is why a newly established region-
al logistics center is to focus on servicing a number of
large cities and regions, to be located close to power net-
works, in the vicinity of transportation routes.

According to the suggested methods for selecting
and optimizing sites for territorial location of regional
logistics centers, the following components of the analy-
sis are to be considered as a matter of priority:

- population density, the total number of logistics
service users and the area which is under analysis on ex-
pediency of arranging a regional logistics center here;

- planned volume of goods turnover of the region’s
residential areas;

- planned volume of investments at the state and lo-
cal levels as well as those from natural and legal persons
into formation and development of a regional logistics
center;

- availability of networks and mainlines of air, rail-
road, automobile, overseas and river transportation;

- availability of the infrastructure and networks of
resources and power supply services, in particular, wa-
ter, fuel, gas, electrical power and others.

The original data for the analysis and assessment of
the expediency of arrangement of a regional logistics
center and succession of selecting the territorial place
for its arrangement are as follows:

1. Definition of the territorial boundaries of the re-
gion, whose residents will be the primary service users,
density of population and the number of logistic service
users.
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The data for the analysis include geographical and
“demographic” maps of the region.

2. Definition of the type of territorial governance of
the established logistics center (those of region, oblast
or district status), affiliation with the centralized or de-
centralized structure.

The data for the analysis include the development
strategy for the region.

3. Definition of the main types of logistics opera-
tions, scheduled volume of goods and cargo turnover.

The data for the analysis include the data from pro-
vincial departments of statistical office of the region.

4. Analysis of the availability of transportational
routes.

The data for the analysis include the map of trans-
portational routes of the region.

5. Analysis of the infrastructure and availability of
networks of resources and power supply services.

The data for the analysis include the map of power
lines, gas pipe-lines and water supply systems of the re-
gion.

The recommended procedure of analysis and opti-
mization while defining sites for territorial arrangement
of regional logistics centers is as follows:

- to define and outline the boundaries of the ana-
lyzed region for which an established regional logistics
center is to provide service;

- to compile a list of oblast and district centers of the
regional area. For example, as an alternative, Dnipro —
Poltava — Cherkasy — Kropyvnytskyi, and so forth;

- to define the number of citizens of residential plac-
es of the selected region;

- to calculate the statistically average population
density of the region under analysis;

- to outline cities of oblast status and major cities of
the region;

- to define zones of intersection or contact among
themselves of the circles which outline the residential
centers. The transverse segments of these circles (shad-
ed area) will, in particular, outline the area of expedient
territorial arrangement of a regional logistics center;

- maps of the following objects are to be laid down
upon the “shaded area” of the geographical map of the
region under analysis:

a) automobile roads and transportational routes;

b) railway lines;

¢) civil and military airports;

d) power lines;

e) river and sea ports if available;

f) oil pipe-lines, gas pipe-lines and water mains;

- the territory which is located within the “shaded
area” of the geographical map and is the closest to the “red
lines” of bordering transport and power routes can be con-
sidered as being recommended for establishing a regional
logistics center. The necessary precondition for this terri-
tory includes convenient location and vehicular access.

Desirability D of arranging a regional logistics center
in a particular analyzed region is checked by the model
which is described by functional connection

D=Pd'kgt'(l<tr+ [(infﬁ)9 (])
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where P, is an average density of the population of the

sh

=1 L]

analyzed region; kg, = is the indirect coefficient

of goods turnover of populated areas of the region; 7; is
goods turnover of the i populated area of the region; L,
is the distance from the i populated area of the region
to the site of the regional logistics center; n is the num-
ber of the analyzed populated areas; K, is the cumula-
tive rate of the infrastructure provision of the residential
place or populated area of the region where establish-
ment of a regional logistics center is projected. Its com-
ponents are equal to a third of a unity element upon the
availability of each of three main types of energy provi-
sion, in particular, K, =k, + Kyys + ki = 0.333+0.333 +
+0.333 = 1. Thus, given the electrical network with suf-
ficient capacity, k,; = 0.333, while in the absence of it,
k,;= 0. Similarly, upon the availability of gas supply sys-
tem k,, = 0.333 and water mains k,,, = 0.333; K, is the
cumulative rate of transport support of the residential
place or populated area of the region where of a regional
logistics center is to be established. Its components are
inversely proportional to the distance from the projected
site of the regional logistics center to the nearest motor
or railway transportational routes, to airports, river or
sea ports.

The analysis of possible values of desirability factor
D of establishing a regional logistics center in a particu-
lar region shows that appropriate are the alternatives of
territorial arrangement for which the value of desirabil-
ity D surpasses a hundred of units, that is

D> 100.

At the same time the more the fitted value of the de-
sirability D surpasses a hundred of units, the better op-
portunities of a prospective logistics center’s viable
functioning are and the more expedient its establish-
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ment exactly in this area appears. In contrast, with the
fitted value of the desirability D significantly lower than
a hundred of units, the establishment of a regional logis-
tics center here is inexpedient.

According to the mathematical relation (1), which
represents the components of desirability D of establish-
ing a logistics center in a particular region, it follows that
the population density P, of the region, goods turnover
T; of its populated areas, availability of a developed in-
frastructure as well as transportation routes and trans-
port support, which are considered by the coefficient
K,,, will affect prospective logistics center’s performance
favorably. On the other hand, increasing distance L; of
the site of the regional logistics center from residential
areas, on the contrary, decreases desirability D of logis-
tics center development.

Such influence of different levels of the components
on the desirability D of territorial arrangement makes it
possible to modify available variants of choice of logistics
centers establishment, optimization of separate compo-
nents (multipliers). This fact gives ground to regard the
relation (1) as a certain mathematical optimization mod-
el for the procedure of selecting sites of territorial ar-
rangement of regional logistics centers for successful and
efficient service to the populated areas of the region.

To check the efficiency of the given mathematical
model, let us consider an example of applying the sug-
gested methods for selecting and optimizing sites for es-
tablishing a regional logistics center in a densely popu-
lated region of Central Ukraine localized by Dniprope-
trovska, Poltavska, Cherkaska and Kirovohradska Ob-
lasts. The initial values for computation are presented in
Table and shown in Figure.
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Fig. Statistically average population density of the concerned region
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where Pyp,y, = 49.3 people/km? is the population den-
sity of Poltavska Oblast; Pyp,, = 101.43 people/km? is
the population density of Dnipropetrovska Oblast;
Pyxiry=39 people/km? is the population density of Ki-
rovohradska Oblast; Pycpe) = 58.5 people/km? is the
population density of Cherkaska Oblast.

On the map of Central Ukraine there are arcs of
150 km radius drawn from cities of oblast status of Dni-
pro, Poltava, Cherkasy and Kropyvnytskyi as the centers
of circles (Figure). The value of the radius of the arcs
within 150 km was opted from considerations of plausi-
ble transportation time for transport to get from any of
the selected oblast cities to the projected site of prospec-
tive regional logistics center establishment. By “plausi-
ble transportation time”, there is meant the distance
from the logistics center to any place of the region which
allows loading transport facilities, driving up to the point
of delivery of goods or cargo, unloading and getting back
to a vehicle fleet based at the logistics center during the
daylight hours.

In Figure, the area which is outlined by the arc sec-
tions of 150 km radius is shaded. According to the given
methodology, this is the area where it is expedient to es-
tablish a regional logistics center which will provide ser-
vices for up to a 106 thousand km? region, which is
about 1/6 of the whole territory of Ukraine.

Obviously, a designated location of establishing a
prospective logistics center in in this particular case is
to be on the periphery of Kramatorsk. This city is situ-
ated in the zone outlined (shaded) by us; it is more or
less equidistant from the selected regional (oblast)
centers. Most significantly, it features a proper infra-
structure and proximity not only to transportational
routes, but to the navigable river Dnipro, by the side of
which a river port for the prospective logistics center
can be established. The distances from Kramatorsk to
the regional centers under consideration are given in
Table.

It should be noted that for preliminary assumptions
we accept that daily goods turnover 7; of the selected re-
gions (oblasts) is proportional to the number of their
residents and is calculated within the range of 1 kg of
goods turnover for 10 citizens per day.

The overall indirect coefficient of goods turnover of
the prospective logistics center is defined as the mean of
the coefficient of goods turnover of the regions (oblasts).
That is

5T,
i
k = i=1 L,' _ kgt(Pol) +kgt(Dn) +kgr(Kir) +kgt(Cherk) _
gt. - .- - -
i 4
T(Pol) + TiDn) + TEKir) + ]zCherk)

:L(Pol) Liow Lo Lichen _
4

144 323 995 121
_113 161 135 128 _1.3+2+0.74+0.95

4 4

=1.25.

The rate of transport support of Kramatorsk as a site
of establishing a regional logistics center is defined ac-
cording to the relation

e

Ktr = zkair +kau +k ail +kr.p. =
i=l
=0.03+0.1+0.1+0.1 = 0.33,

1 1
where k,, AT 0.1 is the coefficient of vehicle
(automobile) support of transportation service, which

considers the distance L,, = 10 km from the logistics

1 1
center to the nearest motorway; K,,; =——=-—=0.1is
Lrail ] O
the coefficient of railroad support of transportation ser-

vice, which considers the distance L,,; = 10 km from the

logistics center to the nearest railway lines;
1 1 . .
+p. =——=—=0.1 isthe coefficient of waterway sup-
L, 10

port of tfahsportation service, which considers the dis-
tance L,, = 10 km from the logistics center to the nearest
river port;

zn:kair

i=l

= kair(Dn) + kair(Kir) + kair(Pol) + kair(Cherk) =

1 1 1 1
= + + + =
L(Dn) L(Kir) L(Pol) L(Cherk)
1 N 1 1 1

bt —— .03,
161 135 113 128

n
where Zkai, = 0.03 is the coefficient of air transporta-
i=1

tion support of transportation service, which considers

Table
The original data for calculating the expediency of establishing a regional logistics center
The number Ar Average Good Distance from the | Coefficient of
. of residents, ca, population 00ds regional center to goods turnover
No. | Oblasts of the region thousand - turnover 7, s T
thousand K> density, Pp, ton per da the logistics center, _ 4
people people/km? p Y L, km " B
1 | Dnipropetrovska Oblast 3230.4 31.9 101.43 323 161 2
2 | Kirovohradska Oblast 995.2 24.6 39 99.5 135 0.74
3 | Poltavska Oblast 1439 28.8 49.3 144 113 1.3
4 | Cherkaska Oblast 1211 20.9 58.5 121 128 0.95
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the distance from the airports of the regional (oblast)
centers to Kramatorsk; N, = 4 is the overall number of
airports in the region (one for each oblast centers).

The cumulative rate of the infrastructure provision
of Kramatorsk is

Ko = ke + gy + Koy = 0.333+0.333+0.333 ~ 1.

Substituting the defined values of the components to
the relation (1), we obtain

D=Py ky (K, +Ky) =62-1.25-(0.33+ 1) = 103.1.

Therefore, the desirability of establishing a regional
logistics center in Kramatorsk to provide services for
Dnipropetrovska, Poltavska, Cherkaska and Kirovo-
hradska Oblasts makes D = 103.1, which surpasses the
minimum allowed D,,;,, = 100. And this is understand-
able, since principal railroad lines and motorways go
through Kramatorsk, the city has developed a vital in-
frastructure, in particular, there are high voltage power
lines and gas pipelines available. And most importantly,
the city is situated by the side of the navigable river and
is relatively close (within 100—150 km) to the four re-
gional (oblast) centers considered.

Through this example, credibility of variable com-
ponents of the optimization model shown by the rela-
tion (1) can be estimated with comparative ease. In the
presented relation, statistically average population den-
sity of the region P, is essentially constant and can
change considerably within decades only. As for the co-
efficient of goods turnover k,, and transport support K,
they can change significantly.

Thus, with rapidly decreasing goods turnover be-
tween cities and towns of the region, for example, by a
quarter, that is with 7, ) = 240 thousand m, T{ g, =
=75 thousand m and Tip,;, = 108 thousand m, Ticpex) =
= 91 thousand m, the desirability of establishing a re-
gional logistics center in Kramatorsk, which was defined
by the relation (1) with other parameters being constant,
will make D =76.7, which is on the verge of being at risk
with D, < 100. With goods turnover decreasing by one
third (7| p,,=216.4 thousand m, T(k;,,=66.7 thousand m
and T(py ) =96.5 thousand m, Ticper ) = 81 thousand m),
namely, with a rapid decrease in the coefficient of goods
turnover down to k,, = 0.83, the desirability of establish-
ing a regional logistics center here makes D = 68.4,
which is considerably lower than the critical minimum
allowed limit D, ;, = 100. Therefore, with such insignifi-
cant goods turnover between the cities of the considered
region, introduction of a centralized structure of logis-
tics network along with establishing a regional logistics
center is not relevant. In this particular case it is more
expedient to apply logistics networks with a decentral-
ized structure and commodity distribution networks
with distribution warehouses within the areas of region-
al (oblast) cities under analysis.

Influence of the rate K,, of transport support, which
considers availability and distance from the logistics cen-
ter to motorways and transportational routes, airports,
river and sea ports, on the expediency of setting a region-
al logistics center is meaningful. Thus, with increasing
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remoteness of a regional logistics center from motorways
and railroad lines up to L,, = L,,; = 40 km while there is
no river port, the desirability of establishing a logistics
center in this city/town goes down to D =91.5, namely, it
becomes irrelevant. However, it is worth mentioning that
the problem of remoteness of the logistics center from
motorways and transportational routes can be solved
comparatively easily through laying roads and rail tracks
to a newly established logistics center.

Similar is the influence of the coefficient K, of the
infrastructure provision on the desirability of logistic
center establishment. With the lack of proper infrastruc-
ture provision, that is K;,, = 0, conditions for providing
life necessities to the operational personnel of the pro-
spective logistics center are worsened crucially. That is
why operating the center is out of question until energy
resources and water supply networks are provided to the
center area.

Therefore, searching and adjusting variable compo-
nents in the mathematical relation (1) allow optimizing
the selection of sites of territorial arrangement of pro-
spective regional logistics centers as well as technologi-
cal parks of centralized structures of commodity distri-
bution networks.

The suggested methodology and optimization model
expressed in terms of mathematical relation (1) can be
applied for analysis and search of sites for establishing
small distribution warehouses of decentralized struc-
tures of commodity distribution networks, which are
mostly used in large populated areas. However, critical
numeric values of the desirability factor D will differ sig-
nificantly and require experimental refinement.

Conclusions. The analysis of the present-day state of
formation and development of logistics and commodity
distribution networks in Ukraine gives evidence of re-
quired transition from wide spread, yet inefficient shat-
tered logistics departments and business units of pro-
duction, processing, and trade enterprises to establish-
ing powerful regional logistics centers. Structurally, the
regional logistics centers can be formed on the basis of
regional technological parks or distribution warehouses
of developed commodity distribution networks and or-
ganically combine terminal functions of storage and ac-
cumulation of commodities, raw material and products
with functions of transport support of their delivery to
users and consumers.

The methods for defining an optimal site for estab-
lishing regional distribution centers used at present are
imperfect, oriented mostly toward background experi-
ence and designers’ intuition; they are not supported by
proper mathematical apparatus. Therefore, they are not
suitable for searching sites to establish regional centers.
Apart from distribution warehouses, the regional cen-
ters are suggested to include their own transportation
facilities for cheapening transportation, repair and
maintenance services, as well as logistics departments,
departments of scheduling and human resourcing and
others.

The optimization model of selecting sites of estab-
lishing logistics centers is presented as mathematical re-
lation which shows interrelation between the desirability
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D of arranging a logistics center or technological park in
a particular region along with the specifics of the region,
its simulated population density, distance between cities
and towns of the region and coefficient of goods turn-
over, transport and infrastructure support of populated
places of the region.
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Ha mincrasi aHani3y ctaHy (popMyBaHHS B YKpaiHi
JIOTICTUYHUX MePeX 3p00JIeHO BUCHOBOK 11010 TIOTPE-
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O y CTBOPEHHI perioHaJIbHUX JIOTICTUYHUX LIEHTPIB.
PerioHanpHi TOTiCTUYHI LIEHTPU MOKJINKaHI 00’ €MHATH
PO3pi3HEHI JIOTICTUYHI BiAfiIeHHs ¥ MigpO3[iand BU-
POOHUYMX, TIEPEPOOHUX, TPAHCIIOPTHUX 1 TOPTOBEJIb-
HUX TMiATMTPUEMCTB TI€BHOTO PETiOHY Ta MiIBUILIUTUA
€KOHOMIUHY e(PeKTUBHICTbh iX HistIbHOCTI. CTPYKTyp-
HO, KpiM BiJfiJeHb JIOTICTUKU Ta IJIaHYBaHHS, perio-
HaJIbHi JIOTiCTUYHI LIEHTPU MOXYTh BKJIIOYATU PETio-
HaJIbHi LIEHTPU TOBAPOIPOBITHUX MEPEX i3 PO3MOIiTb-
YUMU CKJIQJACBKUMU TIPUMIILLIEHHSIMU, TPaHCIIOPTHi
Miapo3ainu ajs 3abe3neyeHHs epeBe3eHb i3 BIacHU-
MM CIyKO0aMU PEMOHTY, 0OCITyTOBYBaHHS Ta eKCILIya-
Talil TpPaHCIIOPTY TOLO.

3anporroHoBaHa METOAMKA BUOOPY Ta ONTUMI3allil
MiCllb TEPUTOPIAILHOTO PO3TAlllyBaHHS PETiOHATbHUX
JIOTICTUYHMX LIEHTPIB I'PYHTYETHCS HA MaTeMaTUYHil
3aJIEKHOCTI JOLIIBHOCTI PO3MIILIEHHST JIOTiCTUMHOTO
LIEHTPY BiA psiay reorpadiyHuX i couialbHUX YMHHU-
KiB. BoHa BpaxoBye I'ycTOTYy HaceJeHHSs aHali30BaHOIO
perioHy, o0csirM BaHTaXxo- i TOBapooOiry, ClpoMoOX-
HiCTb TPAaHCIIOPTHOTO Ta iH(PPaACTPYKTypHOTO 3a0e31e-
YEHHS MisIJTbHOCTI LIEHTPY Ta MOT0 BiIaIEHICTh Bil Ha-
CeJIeHUX MyHKTiB. baraTodyHKIliOHAIbHA MaTeMaTU4-
Ha 3aJIeXXHICTh ONTUMI3allil BUOOpY MiclLsl oOnalTy-
BaHHSI PETiOHAJIBHOTO JIOTiCTUYHOTO IIEHTPY IO3BO-
JIUTh HE TiIJIbKU BIAJI0 00paTh MOro Miclie po3TanlyBaH-
H$I, aJie ¥ CIIpUSATUME ITiIBUILEHHIO e()EKTUBHOCTI Ji-
SLTBHOCTI.

Merta. CTBOpeHHSI METOIUKU BU3HAUEHHSI Ta OITHU-
Mi3alii Micllb TepUTOpialbHOTO OOJAlITyBaHHS Oara-
TO(YHKIIOHAIbHUX PETrioOHaJbHUX JIOTICTUYHUX LIEH-
TPiB LEHTPaJIi30BaHOI CTPYKTYPU JIOTiCTUYHOI MepeXKi.

Metomuka. [Tpy moOynoBi il mOCTiIXEHHSIX MaTe-
MaTUYHOI MOJIeJIi, 110 BigoOpaxkae 3aJIeXKHiCTh TEPUTO-
piaTbHOTO BUOOPY MiCILIS pO3TalllyBaHHS PETiOHATIBHO-
IO JIOTiCTUYHOTO LIEHTPY Bill psiay He3aleKHUX YUHHU -
KiB, CIUpaJIUCS HA TEOPIlo TJIaHyBaHHS Ta ONTUMi3allil
6araro(akToOpHOTO EKCTICPUMEHTY.

Pesyabrat. Po3po0ieHa MmaTeMaTuyHa 3a1€XKHICTb
I BUOOpY Ta ONTUMI3allil MiCIlb TE€PUTOPIaJIbHOTO
o0MalTyBaHHS PErioHaJbHUX JIOTICTUMHMX LIEHTPIB.
3anporoHoBaHa CTPYKTYpa HOBOCTBOPEHUX JIOTICTHUY -
HUX LIEHTPiB, MpoaHali30BaHi MepeMiHHI YUHHUKMU,
10 BIUJIMBAIOTh HA MOLIIBHICTh (POPMYBaHHS B KOH-
KpPETHOMY perioHi nux 1eHTpiB. EdekTuBHicTh 3ampo-
MMOHOBAHOI METOAWMKU BUOOpPY MiCllb PO3TalllyBaHHS
perioHaJIbHOTO JIOTiICTUYHOTO LIEHTPY MPOiTIOCTpOBaHA
Ha MpUKJaai perioHy HeHTpaIbHOI YKpaiHU, 1110 BKJIIO-
yae [IHinponeTrpoBchbKy, IlontaBchbKy, YepHIriBCchbKy it
KipoBorpaacbeky 00J1acTi.

HaykoBa noBu3Ha. Ifesi CTBOpEHHSI perioHaJibHUX
JIOTICTUYHUX IIEHTPIB, a TAKOX MaTeMaTUYHa MOJICITb
aHaJjIi3y Ta ONTUMi3allii MiCIlb iX TePUTOPiaTbHOTO PO3-
TalllyBaHHSI 03BYY€Ha Ta OIKCaHa aBTOpaMM BIEpIIIe.

IIpakTnyna 3HauumicTh. PerioHanbHi JIOTiCTUYHI
LIEHTPU MOKJIMKAHI TepeiHsATH Ha cebe He TiJbKU
OCHOBHI yMNpaBIiHCbKiI (YHKIIOHAJIbHI 000B’SI3K1
¢opMyBaHHSI 11 KepiBHULITBA JIOTiICTUUHUMU MepexkKa-
MM DpETiOHYy, ajie i TPOBAIXEHHS O0e3MocepeaIHbO
e(eKTUBHOI BUPOOHMYOI TisIabHOCTI. CTBOPEHHS peTi-
OHAJIbHUX JIOTICTUMHMX LIEHTPiB TO3BOJUTH MiABUILIM-
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T¥ e(PeKTUBHICTb JOTICTUYHUX MEpexX, HagacTb MOX-
JIMBICTh CKOOPAVHYBAaTU MiSUILHICTh PO3APOOICHUX
JIOTICTUYHMX BilJIiJIEHb i MiAPO3aiJIiB MiAIIPUEMCTB pe-
riony. 3arpoIioHOBaHa MaTeMaTUYHA MOJMEb T03BO-
JIl€ 3MiACHUTU BOAMUR BUOIp MicClsl po3TallyBaHHS
perioHaJIbHOTO JIOTICTUYHOTO LEHTPY. Y mpoleci ekc-
TUTyaTallil JJOTiCTUYHOTO LEHTPY BOaluii BUOIp Micus
oro posTallyBaHHSI CKOPOTHTh BUTPATH Ha IepeBe-
3€HHSI TOBApiB i BAHTAXiB.

KmouoBi cioBa: 1ocicmuka, peeion, micue pozmauiy-
BaHHs1, Mepedica, Kapma, 6i0cmaHb

OnpenesieHne MeCT ONTHMAJIBHOTO
PacnoioKeHus] PerHOHAJIbHbIX JIOTHCTHYECKHX
LEHTPOB

JI. P. Cmpymunckas, U. C. Apmanasus, O. H. CmpoeaH,
H. B. Opmuinckas

HanuoHanbHbIN yHUBEpPCUTET ,,JIbBOBCKAsl MOJUTEXHUKA®,
r. JIbBoB, YKpauHa, e-mail: ivan.aftanaziv@gmail.com

Ha ocHoBanuUM aHanM3a COCTOSTHUS (DOpMUPOBA-
HUSI B YKpauHe JJOTUCTUYECKUX CETEl ClielaH BhIBOJ O
HEOOXOAMMOCTH CO3IaHUsSI PETMOHAIbHBIX JIOTUCTUYE-
CKUX LIEHTpOB. PervoHajibHble JTOTUCTUYECKME LICH-
TPbI IIPU3BAaHbI 00BEAUMHUTDL PAa3pPO3HEHHbIE JIOIMCTH-
YeCcKUe OTAEICHUsI U Moapa3ieeHUs TPOU3BOICTBEH-
HBIX, TIepepadaThIBAIOLINX, TPAHCIIOPTHBIX U TOPIOBBIX
MPEaNPUITUAI ONMpPeNeIEHHOTO PerioHa U MOBBICUTD
SKOHOMUYECKYI0 3(GPEKTUBHOCTb UX NESITEIHBHOCTH.
CTpyKTypHO, KpOME OTIEICHUI JIOTUCTUKN U TUTAaHU-
pOBaHUsI, PpETUOHAJIbHBIE JIOTUCTUYECKHE IIEHTPHI MO-
TYT BKJIIOYATh PETMOHAJIbHBIC LIEHTPHI TOBAPOIIPOBO-
IOAIIUX CeTeil ¢ paclpeneUTeIbHBIMU CKIIAICKIMK
IMOMELLIEHUSIMK, TPAHCIIOPTHBIE MOApPA3aeIeHUs IS
obecriedyeHUsl MePEeBO30K ¢ COOCTBEHHBIMU CITyxKOaMu
peMOHTa, OOCIYXMBAaHUS U KCIULyaTallMi TPAHCIIOP-
Ta U TOMY NOIO0HOE.

IMpennoxeHHas MeToaMKa BLIOOPA M ONTUMU3ALIUNA
MECT TepPUTOPUATILHOIO PACIOJIOXEHMSI PErMOHAb-
HBIX JIOTUCTUYECKUX LICHTPOB OCHOBBIBACTCS Ha MaTe-
MaTUYECKOM 3aBUCMMOCTH 11eJIECOO0Pa3HOCTU pa3Me-
IIEHUS JOTUCTHYECKOTO IIEHTPa OT psiIa reorpadumde-
CKHUX ¥ COIMAIBHBIX (pakTOpoB. OHA YINUTHIBACT TIJIOT-
HOCTb HaceJIeHUsI pacCMaTpUBAeMOTrO pernoHa, oobe-
MBI TPy30- ¥ TOBapoOOOPOTa, BO3MOXHOCTH TpPaHC-
IOPTHOTO ¥ MHGPACTPYKTYPHOIO OOECIIEUEHUS Ies-
TEJIbHOCTU LIEHTPA U €ro YIaJeHHOCTb OT HACEJIeHHbIX
MMyHKTOB. MHOroyHKIMOHAJIbHAs MaTeMaThdecKasi
3aBUCHMOCTb ONITUMU3ALIUM BHIOOpA MeCTa 00yCTpOii-
CTBa PErMOHAILHOTO JIOTUCTUYECKOTO LIEHTpa MO3BO-
JIUT HE TOJILKO YAaYHO BBIOPATh €ro MECTOPACITIONOXKE-
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HUeE, HO 1 OyJIeT CIOCOOCTBOBATH MOBBIIIEHUIO 3(hheK-
TUBHOCTHU JCSITCTLHOCTH.

Iean. Co3nmaHne METOOVMKU OIPeAeSICHUs U OTNTH-
MM3allMM MECT TepPUTOPUATIBLHOIO OOYCTpOMCTBa
(OYHKIIMOHAJIBHBIX  PETMOHATBHBIX  JIOTUCTUYECKUX
LIEHTPOB LIEHTPAJIU30BAHHOU CTPYKTYpPbl JOTUCTUYE-
CKOM CETH.

Metomuka. Ilpu TOCTpOEHUM UM UCCIEIOBaAHUSX
MaTeMaTU4eCKOW MOJIeJIU, OTpaXalolleil 3aBUCUMOCTh
TepPUTOPUATIBHOTO BBIOOpPA MECTa PACIIONIOKEHUS pe-
TMOHAJIBHOTO JIOTUCTUYECKOIO LIEHTpa OT psila Hes3a-
BUCHMBIX (paKTOPOB, OIMMPAIKCH HA TEOPUIO TNTAHMPO-
BaHUS W ONTHUMU3ALMU MHOTO(MAKTOPHOTIO 3KCIIepH-
MEHTA.

PesyabraTbli. Pa3zpaboraHa matemMaruyeckasi 3aBU-
CHMOCTbD JUISI BBIOOpA 1 ONTUMU3AIIUM MECT TEPPUTO-
PUAIBHOTO OOYCTPOMCTBA PErMOHAIBHBIX JIOTUCTHYE-
ckux 1eHTpoB. IlpemioxeHa cTpykTypa BHOBb CO3/1a-
BaE€MbIX JJOTUCTUYECKMX LIEHTPOB, MPOAHATU3UPOBAHbI
nepeMeHHbIe (aKTOPhl, BAUSIONIME Ha 1eaecoo0pas-
HOCTb (POPMUPOBAHUSI B KOHKPETHOM DPErMOHE 3TUX
LIEHTPOB. D(HHEKTUBHOCTD MPEITOKEHHON METOTUKU
BbIOOpAa MECT PaACHOIOXKEHUSI PeTMOHAJbHOIO JIOTH-
CTUYECKOTO IIEHTpa IIPOMJLUTIOCTPUPOBAaHA Ha TIPUMEpe
permoHa IeHTpaIbHOI YKpanHbI, BKIItouamIieM JHe-
nporeTpoBckyto, [TonraBckyro, YepHurosckyro u Ku-
POBOIPAJCKYIO 00JIACTH.

Hayunas HoBusHa. Mnest co3maHus pernoHalbHBIX
JIOTUCTUYECKUX IIEHTPOB, a TaKXKe MaTeMaThyecKas
MOJIe/Ib aHaIu3a U ONTUMU3ALUU MECT UX TEPPUTOPU-
aJIbHOTO PACIIOJIOXEeHHUSI OlMCcaHa aBTOpaMu BIIEpBbIE.

IIpakTyeckas 3HaYuMocTh. PervoHanbHbIe JIOTH-
CTUYECKHE LEHTPHI TPU3BaHbI B3SITh Ha ce0sI HE TOJILKO
OCHOBHbIE ympaBlieHUeCKMe (PYHKIIMOHATIbHbIE 00-
3aHHOCTHU (POPMUPOBAHUS 1 PYKOBOACTBA JIOTUCTUIEC-
CKAMU CETSIMU PEeTMOHA, a U OCYyIIecTBIIeHNe 3P deK-
TUBHOM TIPOM3BOACTBEHHOI nestenbHocTA. Co3maHue
PETMOHATBHBIX IOTUCTUICCKUX IICHTPOB MO3BOJIUT T10-
BBICUTH 3(D(DEKTUBHOCTD JIOTUCTUYECKNX CETE, IacT
BO3MOXHOCTb CKOOPAWHUPOBATh ACSITEILHOCTDh pas-
DPO3HEHHBIX IOTUCTUYECKUX OTACICHUI 1 TTopasuee-
HU1 npennpusTuii peruonHa. IpennoxeHHass Mmatema-
TUYECKasi MOJIEIb pa3pellaeT OCYLIECTBUTh yOayHbIA
BBIOOp MecTa pacIiojioXKeHUsI TaKoro LeHTpa. B mpo-
liecce ero OSKCIUTyaTallud JIOTUCTUYECKOro IEHTpa
yIauHbI BEIOOP MECTOPACTIONIOXEHUSI COKPATUT pac-
XOJIbl Ha MEPEBO3KY TOBAPOB U IPY30B.

KioueBble clioBa: soeucmuka, pecuox, Mecmopacno-
JN0JCeHUe, cemb, Kapma, paccmosiHue

Pekomendosano 0o nybaikauii 0okm. eKoH. HayK
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