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Urgency of the research. One of the main directions of
economic development is the recreation system that performs
an important social function of rehabilitation and recreation,
treatment and prevention of many diseases due to the con-
sumption of a variety of recreational resources.

Target setting. Actual cut aspect of this issue is the man-
agement information system and recreation, finance, service
and transport stream recreational product from the manufac-
turer to the end user that requires research elements of the
sphere, combined with elements of the logistics system.

Actual scientific researches and issues analysis. The-
oretical basis of logistical approaches for the development of
recreation is the subject of research of local scientists, includ-
ing Kyfyaka V. F., Hvozdenko A. A., Chernin I. V., Nesterov
S. Y. [4; 5, 9-10] and others. However, scientists have not
studied the methods of managing tourist flows, taking into
account the logistics approach.

Uninvestigated parts of general matters defining. The
main goal of our study is to evaluate the management of tour-
ist flows in terms of modern logistics systems.

The research objective. Optimization of flow of tourists
RLS (recreational logistics system) we offer described using
ant algorithms as RLS parameters change over time under the
influence of the environment (the needs of tourists, scientific
and technological progress, the political situation in the coun-
try, etc.).

The statement of basic materials. The idea of ant algo-
rithm originated in monitoring the process of finding food in the
colony of ants. In their search for ants leave the trail (phero-
mone) in the passed way that allows information to other ants,
attracting their smell. Sample application tailor ant algorithm to
optimize the flow of tourists, the example depicted regions.

Conclusions. Application of logistic flows intensify re-
gional recreational system will lead to dense interaction ele-
ments RLS and as a result - to enhance the efficiency of its
operations.

Keywords: method; intensification; flow; logistics; system;
tourists; ant algorithm.

DOI:10.25140/2410-9576-2017-2-2(10)-39-43

Y[OK 332.012.2(477)(043)

C. B. Cupopyk, K. €. H.,
H. €. UuraHiok, K. e. H.

AOOMIHAHTHI METOOU YNPABJIHHA
TYPUCTUYHHUAMM NOTOKAMMU

AxkmyanbHicmb memu docnioxeHHs1. OOHUM (3 OCHO8-
HUX HarpsiMie eKOHOMIYHO20 pO38UMKY pezioHy € pekpeauili-
Ha cucmema, sika BUKOHYE 8axkriusy CycrninbHy byHKUito ujo00
0300po8rieHHs | 8IOMOYUHKY HaceseHHs, NiKysaHHs1 i npodgbina-
Kmuku b6azambOX 3axeopreaHb 3a PaxyHOK CrOXUSaHHS
Pi3HOMaHIMHUX pekpeauiliHux pecypcis.

locmaHoeka npo6nemu. AkmyanbHUM acrnekmHuM 3pi-
30M yiei npobnemamuku € yrpasniHHs pekpeauiliHoro cucme-
MO0 | iHGbopmauyitiHuM, ¢biHaHCOBUM, CEpP8ICHUM ma mpaHc-
nopmMHUM MOMOKOM pekpeauiliHo2o npodykmy ei0 eupobHuUKa
00 KiHUegso20 crioxueaya, sika nompebye 00CNiOXeHHs erle-
MeHmig daHoi cghepu 8 NoedHaHHI 3 efleMeHmamu rioeicmuy-
HOI' cucmemu.

AHasi3z ocmaHHix docnidxeHb ma ny6nikayil. Teope-
muyHi 3acadu 3acmocyeaHHs1 fio2icmuyHux nioxodie Ons 3a-
be3reyeHHs1 po38UMKY pekpeauiliHux cucmem € rpedmemom
docnidxeHb 8iMYU3HAHUX 84YeHUXx, 3okpema Kucpska B. @.,
eo3deHko A. A., YepHiHoi I. B., Hecmeposa C. fO. [4; 5; 9-10]
ma iH. O0Hak, Haykosui He docnidxyeanu memodu ynpaeriH-
HS mMypucmuyYyHUMU MOMOKaMu 3 8paxy8aHHSIM J102iCmuUYHO20
nioxody.

BudineHHs1 HedocnideHUX 4YacmuH 3a2asibHoi npo-
6nemu. [01108HOI Memot Hawoz20 OOCIOXEHHsT € OuiHKa
memodig yrpassiHHs mypucmu4YHUMU MomMoKamu 8 Cy4acHUX
yMogax po38UMKY /T02iCMUYHUX CUCMEM.

lNocmaHoeka 3aedaHHs1. Onmumi3auito MomMokie pekpe-
aHmie JIPC (nozicmu4Hoi pekpeaujiliHoi cucmemu) Mu nporio-
Hyemo onucamu 3a OOMNOMO20I0 MypawUHUX ansopummis,
ockinbku napamempu JIPC 3 yacom 3miHorombcs niod ennu-
80M 308HIilWHLO20 cepedosullya (mompeb pekpeaHmis, HayKo-
80-mexHIYHUU fpoepec, noimu4yHa cumyauisi 8 KpaiHi mowo).

Buknad ocHoeHo20 mamepiany. 10esi MypawuHoeo ar-
20pUMMYy 8UHUKIIa Mpu CIIOCMEPEXEHHI 3a MpouecoM MowyKy
ki 8 KOmoHil Mypax. Y ceoix nowykax mypaxu 3anuwaromb
cnid (¢pepomoH) Ha npolideHomy wisAxy, Akul dae iHgpopma-
uito iHWuUM Mypaxam, npueabrioroyu ix 3anaxom. 3pa3ok 3a-
cmocyeaHHs MypawuHo20 aneopummy adanmyemo 07t ornmu-
misaujii MomoKy pekpeaHmis, 306pa3umo Ha rnpuknadi pezioHie
KpaiHu.

BucHoeku. 3acmocysaHHs Memoodig iHmeHcugikauii no-
2icmu4HUX Momokie pekpeauiliHoi cucmemu pezioHie npusse-
Oe 0o winbHoi 83aemodii enemeHmie JIPC, ma sik Hac/iook —
00 nidsuweHHs pigHs egpekmusHocmi ii dismbHOCMI.

Knroyoei cnoea: memod; iHmeHcugbikayisi; nomik;
Jlozicmuka; cucmema; pekpeaHm; MypauwuHul aneopumm.

Urgency of the research. The economy of many countries features the development of services
that are offered to the public. One of the main directions of economic development is the recreation
system that performs an important social function of rehabilitation and recreation, treatment and pre-
vention of many diseases due to the consumption of a variety of recreational resources.
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Target setting. Actual cut aspect of this issue is to develop mechanisms for effective governance
system between recreational and informational, financial, service and transport stream recreational
product from the manufacturer to the end user that requires research elements of the sphere, com-
bined with elements of the logistics system.

Actual scientific researches and issues analysis. Theoretical basis of logistical approaches for
the development of recreation is the subject of research of local scientists, including Kyfyaka V. F.,
Hvozdenko A. A., Chernin I. V., Nesterov S. Y. [4; 5, 9-10] and others. However, the authors focus on
approaches to logistics companies in the region of recreation, not the recreation of the region. Shtovba
D., Shymkova B. Y., Yerina A. M., Beydyk A. A., Smirnov I. H. [1; 3; 6; 7; 8] in their studies pay atten-
tion to the usefulness of logistics management approaches in the development of the region. Howev-
er, scientists have not studied the methods of managing tourist flows, taking into account the logistics
approach.

Uninvestigated parts of general matters defining. The main goal of our study is to evaluate the
optimal flow of tourists to the modern conditions of logistics systems.

The research objective. The intensification of the flow of tourists involves the following:

- optimization of the flow of tourists LRS (Action: Recreational enterprises LRS, Department of
Culture and Tourism of the Regional State Administration);

- application optimization program transport stream (Action: Recreational LRS enterprises, Press
and Information Office of the Regional State Administration).

The statement of basic materials. Consider for a start optimizing the flow of tourists LRS.
Optimization problems of this type can be described using ant algorithms as options LRS change over
time under the influence of the environment (the needs of tourists, scientific and technological
progress, the political situation in the country, etc.). The idea of ant algorithm originated in monitoring
the process of finding food in the colony of ants. In their search for ants leave the trail (pheromone) in
the passed way that allows information to other ants, attracting their smell.

Pheromones - very stable substance that ants can be seen for several days, and the higher the
concentration of pheromone on the path, the more ants will move it. Eventually pheromone
evaporates, allowing ants to adapt their behavior to environmental changes. Distribution of pheromone
ant movement in space is sort of dynamically changeable global memory anthill. Any ant in a fixed
time and change can take only one local center of this global memory [1].

Sample use ant algorithm adapt to optimize the flow of tourists envision the example of Lviv (low
intensity stream of tourists), Volyn (average intensity of the flow of tourists) and Kyiv (high intensity
stream of tourists) regions (Table. 1 according to information [2]).

Table 1
Streams of tourists LRS Kyiv (K), Lviv (L)and Volyn (B) regions areas for 2012-2015*
Entry tourists Exit tourists
Years K | L | B K | L | B
X1 X2
N1 2012 935 9478 5103 47374 264290 119701
N2 2013 625 14062 5826 50102 312941 117959
N3 2014 611 9306 3357 23735 189642 73213
N4 2015 446 9894 4021 19247 102340 7740
Table 2
Streams of tourists LRS Kyiv (Kyiv), Lviv (L)and Volyn (B) regions areas for 2012-2015 *
Domestic tourists Tripper
Years K ] L | B K | L | B
X3 X4
N1 2012 4336 49514 53338 11224 79320 35665
N2 2013 8334 52697 53422 3728 78418 37293
N3 2014 6363 41601 36533 4044 79695 27539
N4 2015 10395 41705 40280 3573 56045 27481
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K - Kiev; L - Lviv; B - Volyn; X1 - the number of tourists on the entry areas; X2 - the number of
visiting tourists by region; X3 - the number of domestic tourists by region; X4 - the number of tourists
by region; N1, N2, N3, N4 - 2012, 2013, 2014, 2015 respectively.

We selected regions with different groups of tourists stream intensity in order to give an example of
optimizing the flow of tourists to regions with different average annual visit to a recreational facility and
with a different density of tourists per 1 km square. This will enable a more differentiated approach to
the choice of methods optimize the flow of tourists. Consider changing flow of tourists during the 2013-
2015 biennium.

The indicator means X, - set parameters for the types of recreation, Ni - a set of indicators for
years. Define numerical measure of optimal flow of tourists by types of recreation:

fo=Np*Ip*vp, 1)

where f p - a measure optimal flow of tourists;

N p - number of years of observation;

I p =>Xi; I p the total number of tourists from a particular set X.;
v p - average of the number of tourists from a particular set X...
The calculation results are present in Table 3.

Table 3
Calculation of numerical measures of optimal flow of tourists by region *
Ip vp fp
K L B K L B K L B
X1 2617 42740 18307 654,25 10685 4576,75 6,8486 1826,7 335,1
X2 | 140458 | 869213 | 318613 | 35114,5 217303 79653,3 | 197284 755531,2 101514,2
X3 29428 185517 | 183573 7357 46379,3 | 45893,3 866,0 34416,5 33699,0
X4 22569 293478 | 127978 5642,25 | 73369,5 31994,5 509,3 86129,3 16378,3

* compiled by the author

Calculation of numerical measures of optimal flow of tourists by region *

So now, according to Table 3, Kyiv, Lviv and Volyn regions most profitable type of tourism is
outbound tourism, which, in our opinion, due to lack of logistic approach to organization of tourism and
recreation. LRS construction in these areas will change the situation. Also, consider the field required
to use in the program of the development strategy of logistics management and strategy elements
LRS intensification of economic flows LRS.

We propose to consider the application of the method of ant colonies and Ukraine as a whole. Input
to optimize the flow of tourists in Ukraine are shown in Table 4.

Table 4
Streams of tourists LRSR in Ukraine for 2011-2015 *
Years Entry tourists Exit tourists Domestic tourists Tripper
X1 X2 X3 X4
N1 2011 372455 336049 2155316 2393064
N2 2012 372752 1282023 1386880 2405809
N3 2013 913600 282300 1100000 1900000
N4 2014 335835 1295623 649299 1953497
N5 2015 343511 1395257 604728 1322941

* compiled by the author

If we consider the dynamics presented in Table 4 types of recreation by using the diagram (Fig. 1),
we can see that visiting recreation dominates the whole Ukraine, but this trend does not affect all
regions.
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Fig. 1. Dynamics of streams of tourists in Ukraine for 2011-2015 [2]

Table 5 measures calculated optimal flow of tourists.

Table 5
Calculation of numerical measures of optimal flow of tourists *
X1 2338153 467630,6 5,4670
X2 4591252 918250,4 21,0796
X3 5896223 1179245 34,7655
X4 9975311 1995062 99,5068

* compiled by the author

These calculations can determine what kind of recreation will dominate in the regions of the country
in the coming years.

The analysis of streams of tourists the period from 2011-2015. Found that dominant in Ukraine will
soon be guided type of recreation, but an analysis of the rate of change in tourist flows revealed that
the number of tourists from abroad is growing, and maintaining appropriate growth rate by 2 - 3 years
of income from inbound tourism could exceed other types of income, including income from tourism
excursion at 25 %.

These methods of forecasting in the flow of tourists from ant algorithms are quite efficient tool since
enable regional authorities and businesses including recreation predict which types of tourism should
be developed in the future.

Conclusions. Considered above method of optimizing the flow of tourists has used regional
administrations, including the Office of culture and tourism, in order to predict which type of recreation
you need to orient their work recreational enterprises; in regions with low and middle-intensity flux of
tourists (Dnipropetrovsk, Zaporizhia, Donetsk and other regions) to create conditions for the type of
recreation, which is expected; in regions with high rate of intensity of the flow of tourists (Lviv, Crimea,
Transcarpathian and other areas) - adjust the amount of tourists that can simultaneously be within a
certain territory, including recreational load, without prejudice leisure tourists and locals, as well as to
prevent overloading ecosystems.
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