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Summary. The purpose of the research is to analyze and improve the economic-mathematical ba-
sis of formation of the complex programs of equilibration of recreational development. Methodology
of research. The theoretical basis of the study includes the following provisions: the principles of econ-
omy and management of the national economy in its sectoral context as well as the socio-economic
theoretical propositions of recreation; the conceptual provisions of economic development. Findings.
In the article, in analyzing the functioning of recreational sector the theoretical propositions of program
method application are disclosed as well as its relationship with the method of the theory of optimal
control. It is substantiated that the complex program of its development in its base has the goals tree;
decision-making processes in the recreational industry, the effects of which are considered in the me-
dium term, have the multistep nature and should reflect the aspects of regulatory policy and organiza-
tional-economic mechanism of distribution of recreational resources. Practical value. The proposed
in the work the theoretical and methodological economic-mathematical approach to the formation of
complex program of development of recreation can be applied in practical plane of administrative-
territorial management of the national economy; and also used by individuals who make managerial
decisions when developing and implementing socio-economic recreational programs based on a step
by step public and private financial and investment designing.

Keywords: recreation economics, complex program, balanced development, dynamic program-
ming.

Introduction. The socio-economic develop-
ment is a complex process that requires adequate
mathematical programming approaches. The rec-
reational sector of the national economy in turn,
is not an exception; its study has a transdisci-
plinary nature especially in the context of com-
plex programs of its development. In examining
equilibrium states in the recreational activity, do
not dispense with the appropriate methods of eco-
nomic-mathematical modeling, in particular, such
as linear and dynamic programming.

In the conditions of unstable external environ-
ment, when with more or less of a high probabil-

ity one can forecast and therefore form programs
of such complex socio-economic phenomena and
processes as recreation, in the medium term, as
well as at this giving preference to step by step
analysis of the possibility of future organizational
activities — the priority is given to a balanced dy-
namic programming of recreational development.

Brief Literature Review. The question of
forming and realization of complex socio-eco-
nomic programs of the country and its certain
territories development were investigated by in-
ternationally renowned scientists in particular
L. V. Kantorovich [1] and N. N. Moiseev [2-3].
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Representatives of modern Ukrainian economics,
related to recreational programming and modeling
tourism, to forecasting socioeconomic develop-
ment, to design mechanism theory in relationship
with natural resources, — conduct a detailed analy-
sis in their researches, particularly B. T. Pushkar
and Z. M. Pushkar [4], S. G. Svetunkov, I. S. Sve-
tunkov, N. A. Kizim, and T. S. Klebanova [5],
M. M. Petrushenko [6] and others. Modeling and
forecasting the dynamic behavior of recreants are
in the work of foreign scientists K. A. Baerenklau
and B. Provencher [7]. Issues of dynamic compe-
tition in tourism is analyzed in the work of J. Li,
W. Zhang, H. Xu, and J. Jiang [8]. At the same
time, issues of economic- mathematical modeling
of recreational balance reflected in complex pro-
grams need further development.

Purpose. The purpose of the research is to
analyze and improve the economic-mathematical
basis of formation of the complex programs of
equilibration of recreational development.

Presentation of the main material of re-
search with justification of received scientific
results. According to the opinion of N. N. Moi-
seev [3, 196198, 206-207], under the program
should be understood the totality of measures pro-
viding the achievement of the ultimate goals of
the given phase of socio-economic development.
Thus it is important to understand how the pro-
grams at a higher national level are formed. The
classification of such programs includes the fol-
lowing: the programs for achievement of a given
level of consumption, the program of social de-
velopment, the environmental programs and so
on.

When forming the socio-economic program,
along with its description it is necessary to figure
out the possibilities of its implementation, pro-
viding with the required resources, determine the
terms the completion etc. Therefore, the models
that describe the functioning and development
of various sectors of the economy are necessary;
within the complex program such models are
more detailed than the models of forecasting of
the industry development.

The program method is a holistic system of
views on management of complex cybernetic
systems with many subjects, including economic
systems. Preliminary socio-economic forecasting,
the formation of complex program and planning
the based on it should be completed with their im-
plementation that is impossible without designing

specific mechanisms for realization.

In the work [9, 25] the multicriteria optimiza-
tion within the framework of formation of the pro-
gram of the industry development is emphasized,
as well as on the contradiction of objectives, in-
cluding “increased spending on improving living
standards (social purpose) makes it difficult to the
achievement of financial and economic objectives
etc.”

The complex program of the development of
recreational industry at its core has a goals tree of
this industry and the national economy as a whole.
Within this, the notion of the goal is supplemented
by the notion of criterion — ... the requirements
that define the rule of unambiguous choice of
means to achieve the goal” [10, 102]. From the
perspective of systems analysis such a criterion
may be a criterion of functioning, the index of ef-
fectiveness, a criterion of optimality, the objective
function and so on. Since the recreational industry
is a complex socio-economic system in which the
achievement of several goals is needed simultane-
ously and the relations among separate goals and
means of achieving them are not obvious — it is
necessary the formation of complex programs in
which the whole complexity of the management
of recreational activity takes a certain shape, sim-
plifies decision-making in this area. A criterion in
its turn, ensures that the vector chosen to achieve
a particular goal of subsystem (recreational sec-
tor) do not contradict the general objective of the
system (national economy) and the objectives of
other subsystems (other sectors of the national
economy: as the services sector and the produc-
tion sector). By using economic criterion the ben-
efits for the society from the functioning of the
system and the cost of its creation and mainte-
nance can be correlated, i.e. to determine the eco-
nomic efficiency by selecting the variants of the
goal achievement.

The formulation of the criteria for the systems
of highest rank, i.e. the territorial and sectoral, the
inter-sectoral, the cluster systems, is not an easy
task, especially since it can be complicated by
the necessity of additional social and other crite-
ria. It is about a set of criteria, wherein however
the major one or two-three of basic criteria can
be isolated and the ranks of other criteria can be
determined, to complement the goals of function-
ing and development of the recreational sector of
national economy.

The decision making processes in the recre-
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ational industry, the effects of which are consid-
ered in the medium term, tend to have a multistep
character. It is known that mathematical apparatus
is adequate to necessity of adoption of such deci-
sions, offers a dynamic programming method (dy-
namic programming concept created by R. Bell-
man [11]), which closely intersects with optimal
control theory by L. Pontryagin [12].

On the basis of recommendations set forth in
the works [1, 64-67; 2, 182—185; 3, 196-206; 9;
11, 65-76; 12], we propose to form a complex
program of balanced development of recreation
based on the optimization principle and respec-
tively method of dynamic programming, includ-
ing in conjunction with optimal control method
adapted to the specifics of socio-economic stud-
ies, namely as follows.

Such a program generalized can be presented
as a set of projects for the development of recre-
ation over the medium term. Suppose it is neces-
sary to select such projects that have a common
goal (to increase the profits of the sector at pro-
vision to the population qualitative recreational
services) and certain features of socio-economic
development of the recreation with the total vol-
ume of public and private financial investments
FI. To accomplish this it is necessary to solve the

following problem of the extreme type:
¥

> rpy, — max

i=1

N 1
erl.ke!. <FI O
i=1

p, =0, L 2, ...

where FI — the volume of public and private
financial investments aimed at the development
of recreation within the complex socio-economic
program;

rp, — the number of projects of recreational de-
velopment of i type;

i — the sequence number of the type of recre-
ational development;

N — the number of types of projects of recre-
ational development;

v, —the volume of investments on the project of
i-type of recreational development;

ke, — the coefficient of equilibration at i-type
of recreational development (ke > 1; ke, = 1 — so-
cially oriented type of project; ke, maximally dis-
tant from 1 — the type of project, oriented to maxi-
mizing the financial result, without a purposeful

consideration of social, cultural, environmental
and other factors of the process of satisfying rec-
reational needs).

The scheme of solving this problem is as fol-
lows. First, consider the projects of the first type
(=1). Then the maximum volume of investment
on projects of the first type defined as follows:

S(FD) = max{rplvl}

rp, ke, < FI @)

rp; =0, 1 2, .

where f(F1) — the function of financial invest-
ment aimed at the development of recreation by
implementation of first type projects.

Whereas rp, FI/ke, and for each maximum
must be taken rp, the greatest possible, then
rp, = [FI/ke,] (an expression taken in square
brackets [F1/ke,] means the greatest integer not
more than F1/ke)) and f,(FI) = [F1/ke ]v,.

The next step is to examine the projects of first
and second types simultaneously (in this study we
do not give specific names to the types of recre-
ational development for the present, for example,
the projects of socially oriented recreational de-
velopment, because at this stage it does not play
an important role). The maximum amount of in-
vestment on the projects in this case will be f,(FI).
If we take 7p, of the projects of second type, then
the first type of projects (considering the entire
volume of financial investment, which, of course,
all the time remains a limited resource) we can
take not more than F/ — rp ke,. Thus, the maxi-
mum volume of investment of the second type
projects is equal to f,(FI — rp,ke,), and the total
amount of investments on the projects in this case
will be rp,v,+ f,(FI — rpke,). It is necessary to
determine 7p,. The value of f,(FI) as maximum
volume of investment on the projects of the first
and second types of recreational development, is
defined as the maximum for all choice variants

rp,, namely:
S (D)= Osrplgf?}/kez ]{rpzv2 FhUEL ke, )} )

By analogy, perpetrating a step by step analy-
sis of maximization the function of the volume of
investment on projects of various types of recre-
ational development , after N steps we will obtain
the following:

fN(F]) =

max
0=rp <[ FI /key)

{’p;\-'"';w' + [y (FI - FkaeN)} s 4)
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where f, (FI) — the maximum volume of invest-
ments on N types projects;

rp,v, — the volume of investments on project
of N-type;

Jy.,(FI—1p, ke,) — the maximum volume of in-
vestments on projects (N — 1)-type.

From the obtained recurrent ratios consis-
tently functions can be found f,(FI), f,(FI), ..., f,.
J(FI), f(FI), and thus the numerical solution of
the problem concerning equilibrated recreational
development in the framework of complex socio-
economic program. An additional analysis results
can be obtained by applying the method of linear
programming [1; 13].

In our opinion, any complex program of so-
cio-economic development along with the proper
traditional aspects of programming should also
reflect the aspects of regulatory policy as well as a
mechanism (according to mechanism design the-
ory) and the interrelation with the structural and
organizational component of the task on which
programming is oriented. In the case of forma-
tion of equilibrated recreational development pro-
grams in the context mentioned above, it is also
expedient to display the complex organizational
and economic instruments needed to implement
the planned measures. For example, this refers to
public-private partnerships or granting interest-
free loans to the subjects of recreational business
for innovations, relating to the provision of socio-
ecologically oriented services.

If consider the general provisions on the com-
bination of the economic aspects of the recre-
ational industry to its other sides, that can give
probable financial benefits mainly in the long run,
then in the basis of forming the programs of equil-
ibrated development of recreation, the principles
of indicative planning should be considered as a
mechanism for coordination and harmonization
of interests of the state and private business in the
medium term.

Conclusions. So, as a result of the conducted
study can be made the following conclusions.
Firstly, in analyzing the functioning of recreation-
al sector the theoretical propositions of program
method application are disclosed as well as its
relationship with the method of the theory of op-
timal control. It is substantiated that the complex
program of its development in its base has the
goals tree; decision-making processes in the rec-
reational industry, the effects of which are consid-
ered in the medium term, have the multistep na-

ture. Secondly, the theoretical and methodological
approach to dynamic programming of recreational
activities is proposed as an economic-mathemat-
ical basis of formation of complex programs that
are presented as a collection of investment proj-
ects of equilibration of recreational development.
It is substantiated, that such complex programs
should reflect the aspects of regulatory policy and
organizational-economic mechanism of distribu-
tion of recreational resources.
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I. M. LlLles4eHko, kaHOUOam eKOHOMIYHUX HaykK, doueHm (Cymcbkuli OepxasHull yHisepcumem). Eko-
HOMiKo-MamemMamu4Hull 6a3uc 015 popMyeaHHs1 KOMIMIIEKCHUX Mpo2pam 3pieHO8aXeHo20 po3eu-
MKy pekpeauyii.

Anomauyiss. Mema cmammi nonsieae y npoeedeHHi aHarsnizy ma 800CKOHa/IeHHi eKOHOMIKo-Mamema-
mu4yHo20 6a3ucy hopMysaHHsI KOMII/IEKCHUX rpoepam 3PpieHO8axXeH020 po38UMmKY pekpeaujii. Memoduka
docnidxeHHs1. TeopemuyHa ocHo8a OOCIOXKEHHSI MICMUMb MakKi MOMIOXEHHSI: MPUHUUNU eKOHOMIKU ma
yrpaesiiHHS HauioHarlbHOK €KOHOMIKOK 8 Ii 2ary3e80My pO3pisi, @ Makox couyiasibHO-eKOHOMIYHI meo-
peMuUYHi MOMIOXEHHST pekpeauii; KoHUernmyarbHi rnofoXeHHsI eKOHOMIYHO20 po3sumky. Memodamu 0o-
CliOXKEeHHS1 €. Memod CUCMEeMHO20 aHasidy ma memod OUHaMiYHO20 rpozpamysaHHs. Pesynbmamu. Y
cmammi e pe3yribmami aHani3y QyHKUIOHy8aHHS peKpeauitiHOI 2ary3i pO3KpUMo meopemuyHi MOSIOXeHHS
3acmocyeaHHs rpoepaMHo20 Memody, @ MakoxXx (1020 83aEM038’930K i3 MemodomM meopii onmumasibHo20
ynpaesiHHa. ObrpyHmogaHo, Wo KOMIIeKCHa npozpama ii po3sumky y ceoili ocHosi Mae depego uineu;
npouecu nMpuliHAMMSs pilleHb y pekpeauitHil aamy3i, Hacioku IKUX po3earsdarmbcs 8 cepedHbOCMpPOo-
Kosili nepcriekmusei, Matomb 6a2amoKpOKo8Ul xapakmep, a MakoxX Mo8UHHI 8idobpaxkamu acriekmu pe-
2ynsIMOPHOI NOoMiMuUKU ma opaaHi3aujiliHO-eKOHOMIYHO20 MexaHi3My po3nodiny pekpeauiliHux pecypcis.
lNpakmuy4Ha 3Havyywicmb pe3ynbmamie 0ocnioxeHHs. 3anpornoHosaHul y pobomi meopemuko-me-
moduYHUl eKOHOMIKO-Mamemamu4HUU rioxio 0o ¢hopMysaHHsSI KOMII/IEKCHOI Ipoz2pamu po38UMmKy pekpea-
uii moxxe 6ymu 3acmocogaHull y rpakmuyHil MIowuHi adOMiHicmpamueHO-mepumopiasbHO20 yrpasiHHS
HayioHaslbHOK eKOHOMIKOM, @ makoxX eukopucmaHuli ocobamu, siKi npuliMarome yrpaeniHCbKi pilueHHS,
nid yac po3pobku U peanidauii couiaribHO-eKOHOMIYHUX peKpeauiliHUX rpoapam Ha OCHo8i OepxxasHo20 ma
rpusamHo20 MoKPOKO8O20 hiHaHCOBO-iIHBECMUUIUHO20 MPOEKMy8aHHS.

Knroyoei crioea: ekoHOMIKa pekpeauil, KOMIIEKCHa rpoepama, 3pieHo8axeHUl po38UMOK, OUHaMiYHe
rpoepamyeaHHsi.

A. H. llles4eHko, kaHOuOam 3KOHOMUYECKUX HayK, doueHm (Cymckuli 20cydapcmeeHHbIl yHuU8epcu-
mem). QKOHOMUKO-MameMamu4eckuli 6a3uc Onsi hopMupoeaHuUsi KOMIMIIEKCHbIX MPo2paMM ypae-
Ho8eweHHO20 pa3sumusi pekpeayuu.

AnHomauyus. Llenb cmambu 3aknodaemcs 8 nposedeHuuU aHanu3a U cosepllieHcmeo8aHuUU 9KOHOMU-
Ko-Mamemamu4eckoeo 6a3uca hopMupo8aHUsi KOMIM/IEKCHbLIX MpoepaMM ypasHOBEWEHHO20 pal3sumusi
pekpeayuu. Memoduka uccnedogaHusi. Teopemuyeckasi OCHoga uccriedosaHusi 8krrodaem credyroujue
MOIOXKEHUSI: MPUHUUMbLI SKOHOMUKU U YrpaeseHusi HayuoHalbHOU 3KOHOMUKOU 8 ee ompacrieeomM pa3pese,
a makxe coyuanbHO-9KOHOMUYECKUE meopemuyeckue rosioxXeHUss pekpeayuu; KoHUenmyarsbHble roso-
JKEeHUST 9KOHOMUYeCKO20 pasgumusi. Memodamu uccriedosaHusi S6/1510mcs: Memod CUCMEeMHO20 aHasu3a
u Memod OUHaMuU4YecKoe0 npoepamMmMmuposaHus. Pesynbmamsbl. B cmambe npu aHanu3e OyHKUUOHUPO-
8aHUs1 peKkpeayuoHHOU ompacs/iu pacKkpbimbl MeopemuvecKue MofoXeHUs1 MPUMEHEHUS po2pamMMHOZ0
mMemoda, a makxe e20 83aUMOC853b C MEMOOOM MeopuU OrMmMuMasibHoe0 yrpasneHusi. O60cHo8aHo, Ymo
KOMIIeKcHasi npoepamMma ee pa3sumusi 8 ceoell 0CHo8e umeem 0epeso yernel; npouecchl NPUHAMUS pe-
weHul 8 pekpeayuoHHOU ompacsiu, Nocaedcmaeusi KomopbIxX paccMampusearomcsi 8 CpeOHecPoYHOU nep-
criekmuee, UMerm MHO20Waz0o8bIli xapakmep, a makxe OOMKHbI Ompa)xamb acrekms! pe2ysimopHoU
Mo/IUMUKU U op2aHu3ayUoHHO-9KOHOMUYECKO20 MexaHu3Ma pacrpedeneHusi pekpeayuoHHbIX pecypcos.
lpakmu4eckas 3HayuMocmb pe3ysbmamoe uccsiedosaHusi. [IpednoxeHHbIl 8 pabome meopemu-
KO-MemoduyecKuli 3KOHOMUKO-Mamemamu4yeckul nodxod K ¢hopMuUpO8aHU KOMITIIEKCHOU MpoapamMmabl
passumusi pekpeayuu Moxem 6bimb MPUMEHEH 8 npakmu4yeckol MniocKkocmu adOMuHUCmMpamueHo-meppu-
mopuarnbHO20 yrpasneHus: HayuoHanbHOU 9KOHOMUKOU, @ makxe Ucronb308aH uyamu, npuHUMaruumu
yrnpaeneHYyecKue peweHus, npu paspabomke u peanusayuu coyuarbHO-3KOHOMUYECKUX peKpeayUuOHHbIX
rpozpamm Ha OCHO8e 20CydapCmeBEeHHO20 U HacCmHO20 owaz2o8020 (hUHaHCO80-UHBECMULLUOHHO20 Mpo-
€eKmupOoBaHUSs.

Knroyeenble criosa: aKOHOMUKa pekpeayuu, KOMIIeKcHasi npoepamMma, ypasHoeeweHHoe passumue,
OUHaMu4ecKoe rnpoepamMmupos8aHue.
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