17
ExonoMiuHMIi BicHUK [[HIMPOBCHKOTO ACPKaBHOI'O TEXHIYHOTO YHIBEPCUTETY

UDC 330.3:631.1

Koreniuk Peter, Doctor of Economics, Professor, Professor at Department of Management of
Organizations and Administration

Dniprovsky State Technical University, Kamianske

ORCID ID: 0000-0001-8321-3199

e-mail: korenyukp@gmail.com

Kopeniok I1. 1., 1okTop ekoHOMIYHHX HayK, Ipodecop, mpodecop Kadeapu MeHEIKMEHTY
opramisaiiii 1 agMiHICTPyYBaHHS]

JIHITPOBCHKHIA Jiep>KaBHUM TEXHIYHUH yHiIBepcuTeT, M. Kam’ssHChke

ORCID ID: 0000-0001-8321-3199

e-mail: korenyukp@gmail.com

Karimov Hennadii, Candidate of Economic Sciences (PhD), Associate Professor, Assistant
Professor at Departament of Management of Organizations and Administration

Dniprovsky State Technical University, Kamianske

ORCID 1D/0000-0002-0208-2607

e-mail: gkarimov@gmail.com

Kapimon I'. L., kanaugaT eKOHOMIYHUX HAyK, JOLIEHT, JIOLECHT Kadeapyu MEHESDKMEHTY opraHi3allii i
aJMIHICTPYBaHHS

JIHITPOBCHKHIA Jiep)KaBHUM TEXHIYHUH yHIBepcUTeT, M. Kam’sitHCbKe

ORCID 1D/0000-0002-0208-2607

e-mail: gkarimov@gmail.com

MANAGEMENT OF REPRODUCTION OF AGRICULTURAL NATURAL RESOURCES IN
THE CONTEXT OF MODELING

YIIPABJIIHHA BIATBOPEHHSAM AI'PAPHUX ITPUPOJHUX PECYPCIB B KOHTEKCTI
MOJEJIOBAHHA

The problem of underestimating the importance of macroregulation in the conditions of
transition to the market or the market itself, as a rule, leads to negative environmental and economic
consequences. The indicator of the integrated ecological condition as an integral part of the
methodology for calculating the efficiency of reproduction of the resource potential of the food
complex will have influence on the effective indicators of the use and reproduction of environmental
resources. Consideration of issues of researching the efficiency of use and reproduction of the
resource potential will be more justified in the case of defining effective indicators, mentioned
functions and factors that have a significant influence on them, that are called arguments. In the
process of our research, indicators for the main agricultural crops, which are grown in Ukraine, such
as cereals and legumes, sugar beets, sunflowers and gross production in the crop and livestock
sectors, were defined as effective ones.

Key words: reproduction, natural, resources, agricultural, modeling, analysis, effectiveness.

Csimosuil  00c6i0 nokasye nposiony poab 6 30ICHEHHI aNbMEPHAMUBHUX BaPIaHmis
BUPIULIEHHS eKONO2IYHUX NpobiieM, CIMPYKMYPHOI nepe6y0osu npooosoabu020 NOMEHYIANY 68 YMO8AX
PUHKY Hazexcums depoicasi. Heoooyinka 3HavenHs Makpopezynoeants 6 ymMosax nepexooy 00 puHKy
abo enache puHKy, AK NPABUNLO, NPU3BOOUMb 00 HE2AMUBHUX EKOJ020-eKOHOMIYHUX HACTIOKIS.
Ilpobnema eubopy uHUKAE 6 YMOBAX 0OMEAHCEHOCMT NPUPOOHUX PECYPCi6 MPAOUYIUHO20 CROACUBHO20
PO3BUMKY CYCNINTbCMBA, sKe HAPOWYE MeMU BUKOPUCTIAHHA OOMENCEHUX pecypcié HABKOIUUUHbOO
cepedosuwya, abo nepeumu Ha NPUHYUNU 30ANAHCOBAHO20 2APMOHIUHO20 PO3GUMK) 34 NPUKAAOOM
po3eunenux Kpain. Cucmemuuti nioxio 6 yboMy SUNAOKY 03HAHAEC 30ANAHCOBAHICMb EKOHOMIUHOT
BU200U mMa eKONO2IYHOI Oe3neKu, 63aEMOY3200)CEHHS eKONO2IYHOI NONIMUKU nionpuemcmea i
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0epIIcasHol eKoN0STUHOT NOAIMuKY, i 6iH GUCMYNAE 6 MAKOMY NOHAMMI GUSHAYEHHS CUCMEMHO-
eK0N02iYH020 NioX0dy 6 azpapHomy cekmopi I[loxkasHux iHmMezpoBaHo20 eKon02IuHO20 CMAHY SIK
CKAA008A HACMUHA MEMOOUKU PO3PAXYHKY eDEeKmusHOCmi 8i0MEOPEHHs pPecypPCHO20 NOMEHYIary
npo006OILYUO20 KOMNAEKCY Oyde 6HIUSAMU HA Pe3yIbMAMU6Hi NOKA3HUKU GUKOPUCTNAHHS 1
BIOMBOPENHs PecypCi6 HABKOMUHBO2O cepedoguyd. Po3enso numans 00CTiodicenHs eekxmugHocmi
BUKOPUCAHHS | GIOMBOPEHH PeCypPCHO20 NomeHyiany 0yde Oinbul OOIPYHIMOBAHUM 6 pasi
BU3HAUEHHS Pe3YTbMAMUSHUX NOKA3HUKIG, SKI HA3UBAIOMbCS (DYHKYIU [ YUHHUKIS, SKI HA0QIOMb HA HUX
icmomuuii  6naus, 36ami apeymeHmamu. Jocrioumu GUIHAYEHHS 3ANIeACHOCHI pe3yIbmMAamueHUux
NOKA3HUKIE 6I0 YUHHUKIE MOJICHA 30 OONOMO20I0 aHanizy. B yinomy nposedenus KopensiyitiHo-
peepeciiinoeo ananizy nepeddavae UHAYEHHs 3 NEPENIKOM APSYMEHMIB8, GUSHAYEHHS 3HAYYWOCmi X
BNIUBY HA Pe3VIbINAMUSHULL NOKA3HUK, HA WO CIi0 8USHAYUMU, AKI apeyMeHmu 3aiUulaemo, a sKi
sUIyYaemMo 3 npoyecy docioxcenns. Poszensio numans docniodcenns eghexmusHocmi 6UKOPUCMANHS §
6I0MBOpenHs.  pecypcHozo nomenyiany 0Oyde Oitbul  OOIPYHMOBAHUM 8 pa3i  GUSHAYEHHS
Pe3VIbMAMUBHUX NOKAZHUKIB, 5SKI HA3UBAIOMbCsL QYHKYIN | YUHHUKIS, SKI HAOAIOMb HA HUX ICMOMHULL
6NIUB, 36aHI apeymeHmamu. B npoyeci npogedeHHs HAUI020 OOCHIOHNCEHHs pe3)abMmamueHUMU
BU3HAYEHI NOKAZHUKU 8PONCAUHOCI OCHOBHUX CLIbCbKO2OCHOOAPCLKUX KVIbMYD, WO SUPOUYIOMbCA 8
Ykpaini - ye 3eprnosi ma 3epno60608i, yykposi 6ypsaKu, COHAUWHUK | BUPOOHUYMBO 8ATI060i NPOOYKYIT 6
2aNY35X POCTUHHUYMBA | MEAPUHHUYMEA.

Kniouosi cnoea: e6iomeopenHs, npupoowi, pecypcu, dazpapHi, MOOeN08aHHs, AHATI3,
epexmusHicmo.

JEL Classification: L16; L66; 013; Q24

Formulation of the problem. The problem of reproduction, especially expanded
reproduction, in the global economy is on the special place. The population of the planet is growing in
guantitative terms and at the same time, the demand for and in qualitative terms is increasing. This is
especially true for food, because all people want to eat organic food in sufficient quantities. And there
are not enough resources for everyone and many scientists write about this, starting from the 70s of the
last century. But a partial way out can be found in provision the expanded reproduction of agricultural
natural resources for food purposes.

The initial prerequisites and components of the process of improving environmental
management in the sectors of the national food complex is the formation of an appropriate effective
mechanism. As world experience shows, the state plays the leading role in the implementation of
alternative solutions to environmental problems, the restructuring of food potential in the market.
Underestimating the importance of macroregulation in the conditions of transition to the market or the
market itself, as a rule, leads to negative environmental and economic consequences.

The problem of choice arises in conditions of limited natural resources of the traditional
consumer development of society, which raises the topic of using limited environmental resources, or
switch to the principles of balanced harmonious development following the example of developed
countries. But with the traditional approach, economic activity runs counter to natural reproduction:
some destroy it, justifying it with the need to meet human needs, while others talk about the
restoration of environmental resources, which defines the relevance of the research.

Brief literature review. A famous scientist in the field of environmental economics
L.G. Melnik [5] formulated the principles for defining greening tasks as follows: an integrated
approach, which makes it necessary to take into account the integral effect of action along the entire
chain of the production and consumption cycle of products; focus on the causes, providing for the
elimination of causes, rather than combating the consequences; separation of responsibilities provides
for the establishment of targeting and the degree of responsibility of subjects and objects of eco-
destructive activity; the adequacy of the tools provides for the formation of motivational tools
corresponding to these circumstances; a systematic approach that provides for the influence on all
objects and subjects of greening, which directly or indirectly can help to achieve the goals of greening;
maximization of food efficiency, which provides for the achievement of specific greening goals with
minimal losses and maximizing the return on funds, that involved in production.



19
ExonoMiuHMIi BicHUK [[HIMPOBCHKOTO ACPKaBHOI'O TEXHIYHOTO YHIBEPCUTETY

The fundamental basics of the organizational and economic mechanism of the reproduction of
agrarian environmental resources in the production process, including food production, developed in
the scientific researches of V.G. Andriychuk [1], O.G. Beloruch [2], P.P. Borschevsky [ 3], V.Y.
Vasebi [8], N.V. Vikhr [1], B.M. Danylyshyn [3, 4], S.I. Doroguntsova [4], O.V. Kovalova [7], L.G.
Melnik [5], S.O. Lizun [8], Y.P. Odum [6], V. P. Rudenko [8], V.M. Ruchan [7], O.V. Saobkevich [7],
A.D. Yurchenko [7], M.A. Khvesik [8], E.V. Khodakivska [9], E.V. Shubravska [10].

Purpose of the article is identification of actual problems of the reproduction of agricultural
natural resources with the help of modeling, in particular, the effectiveness of the use and reproduction
of the resource potential in the process of conducting the research. It can be used the correlation and
regression analysis to investigate the definition of the dependence of productive indicators on factor
indicators.

Research findings. The systematic approach in this case means the balance of economic
benefits and environmental safety, the mutual coherence of the environmental policy of the enterprise
and the state environmental policy, and it appears in this concept of defining a systematic
environmental approach in the agricultural sector.

There are alternative methodological approaches for defining the assessment and payment for
environmental management, which are not always converted in absolute terms, sources of natural-
reproduction costs, reserves for the reproduction of natural resource potential. So, agricultural natural
resources for food purposes should be divided into the following groups: resources, which are
purchased from other legal entities and individuals; which are taken directly from the environment;
property of the producer. Purchased resources of natural origin are valued at the price of the producing
enterprise, which extracts and produces primary processing.

According to opinion of such famous scientists as P.P. Borschevsky [3], B.M. Danilishin [3, 4],
S.1. Doroguntsov [4], L.G. Melnik [5], with who we absolutely agree, there is a certain interrelation
between the functions of natural resources and the economic mechanism of nature management (Fig.
1).

The above-mentioned group includes the overwhelming share of raw materials, energy and other
material resources that have passed the stage of withdrawal from nature. Agricultural natural resources
withdrawn from the environment, in fact, by the producer, are estimated by the cost of compensation
for its production. So, agricultural natural resources in essence and content are nothing more than
natural objects that are used in the production of food and food raw materials in order to satisfy the
material, cultural and spiritual needs of human life.

The harmonious balanced development of the food complex should provide the adaptive use of
natural resources subject to a rational combination, that is, finding an optimum between the effective
introduction of the free market and state regulation of food production (Table 1).

At the same time, agricultural nature management takes into account the level of anthropogenic
load, in particular, agricultural development of land; recreational and demographic potential of
agricultural land; market conditions for food production; the influence of adaptive agricultural
production on self-reproduction and self-healing of environmental resources; forecast of the level of
anthropogenic load on the self-reproduction capacity of the agroecosystem.

So, in the above-mentioned Table 1, a forecast of indicators for the period up to 2025 is made,
of which the indicator of the integrated ecological condition of land is structurally composed. Further,
based on the use of these normative values of indicators of ecological stability of the territory, the
dynamics of water intake per capita (m?), population density (people/km?), pesticidal and chemical
loads (mineral fertilizers) per unit of agricultural land, actual values in natural units we transform to
the corresponding correction coefficient.

Next, we calculate the forecast indicator of the integrated environmental status for the relevant
years:

CC=CS*Cw*Ip*PL *CL, (1)
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where CS — coefficient of ecological stability of land; Cw — coefficient of water intake from
the natural objects per capita for a one year, m3; Ip — index of population density
(people/km?),; PL — pesticidal load, kg/ha per year; CL — chemical load, kg/ha per year.

BALANCED STATE ENVIRONMENTAL AND ECONOMIC
POLICY
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Fig. 1. The structural place of functions of environmental resources in the economic mechanism of
environmental resource management

That is to say, the indicators of the integrated ecological condition for 2025 are inherently
calculated, but they are based on the forecast composite indicators, which are given in the above-
mentioned formula. So, the indicator of integrated ecological condition as an integral part of the
methodology for calculating the efficiency of reproduction of the resource potential of the food
complex will have influence on the effective indicators of the use and reproduction of environmental
resources. Consideration of issues of researching the efficiency of use and reproduction of the resource
potential will be more justified in the case of defining effective indicators, mentioned functions and
factors that have a significant influence on them, that are called arguments.

In the process of our research, indicators for the main agricultural crops, which are grown in
Ukraine, such as cereals and legumes, sugar beets, sunflowers and gross production in the crop and
livestock sectors, were defined as effective ones.
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Table 1.

Forecast of the integral indicator of the ecological condition of the land of Ukraine for 2025

Forecast indicators

Estimated indicator

coefficient | water | population | pesticidal |chemical | coefficient
of intake | density, | load, kg load of
Indicators ecological | per people/ | /ha for a ppplication| integrated
Economic areas stability of | capita, km? year  pf mineral | ecological
Region land m? fertilizers, |condition of
kg/ha) land
1 2 3 4 5 6 7

Ukraine 0,61 193,8 71,4 2,0 60,2 0,49
Donetsk 0,50 215,9 121,4 1,6 51,3 0,41
Donetsk 0,47 250,3 160,4 1,7 60,2 0,38
Lugansk 0,54 1454 82,5 1,3 40,6 0,39
Carpathian 0,79 72,2 100,0 1,5 95,8 0.71
Transcarpathian 0,94 39,5 90,0 1,4 104,0 0,85
Ivano-Frankivsk 0,91 73,6 92,7 1,4 84,2 0,91
Lviv 0,81 85,2 109,4 1,2 117,0 0,73
Chernivtsi 0,55 77,2 103,9 2,2 57,2 0,50
Dnieper 0,47 380,0 70,0 1,9 43,2 0,38
Dnipropetrovsk 0,48 391,2 99,2 2,2 51,1 0,35
Zaporizhzhya 0,47 540,1 63,0 1,7 33,1 0,33
Kirovograd 0,47 54,7 39,9 1,8 43,6 0,47
Black Sea 0,49 190,6 57,9 2,2 38,9 0,44
Autonomous Republic of Crimea 0,58 202,8 70,5 2,4 49,6 0,52
Mykolayiv 0,47 195,6 45,4 1,5 33,1 0,42
Odessa 0,53 191,1 66,8 2,4 40,6 0,48
Kherson 0,50 224,3 36,6 2,4 37,6 0,45
Podilsky 0,61 70,6 63,2 2,4 163,0 0,61
Vinnytsia 0,56 71,8 59,4 2,6 85,7 0,56
Ternopil 0,62 59.2 74,2 2,3 143,0 0,62
Khmelnitsky 0,59 77,2 61,2 1,7 78,2 0,59
Polissya 0,62 105,2 42,4 1,4 84,4 0,62
Volyn 0,59 73,6 48,2 1,4 113,0 0,59
Zhytomyr 0,63 102,3 40,8 1,0 70,7 0,63
Rivne 0,69 130,1 52,9 1,8 119,0 0,69
Chernihiv 0,49 111,3 33,4 1,2 73,7 0,49
East 0,43 127,7 61,4 2,2 50,4 0,43
Poltava 0,43 182,1 49,2 3,1 58,7 0,39
Sumy 0,42 96,0 47,3 1,8 49,6 0,42
Kharkiv 0,39 110,4 83,5 2,0 43,6 0,39
Central 0,46 176,8 107,9 2,3 94,6 0,37
Kyiv 0,49 450,4 57,5 2,1 97,8 0,39
Cherkasy 0,42 175,0 59,4 3,4 91,8 0,38
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To investigate the determination of the dependence of productive indicators on factor
indicators, it can be used correlation and regression analysis. In general, conducting such an analysis
involves defining with a list of arguments, defining the significance of its influence on the effective
indicator, which should be defined which arguments are left and which are removed from the research
process. According to the classical provisions of the economy, attention is focused on the fact that the
study of any production process is associated with the determination of the dependence and regularity
of the use of production factors so as labor, land and capital. According to this, in the research of the
dependence of the productivity of the main agricultural crops on the initial arguments in its correlation
with the main production factors, we have chosen: by the labor factor is the number of workers; by the
land factor is the area of arable land in thousand ha and the loss of humus from erosion t/ha area. Since
the general division of capital is divided into 2 groups — the main and working capital, the cost of the
main assets per 100 hectares of arable land is defined by the main capital arguments the number of
combine harvesters per 1000 hectares of cultivated area by grain crops, and the volume of pesticidal
and chemical loads by working capital. From the point of view of our research, it is important to study
the influence of the environmental condition on the solution of production issues. In the research, a
general indicator characterizing the ecological condition is an integral indicator of the ecological
condition.

The depention of productivity on the selected arguments is characterized by a multiple
regression coefficient of — 98.1%, R-square — 96.3%. The data selected for analysis are reliable, as
evidenced by the larger value of the Fisher coefficient over the table. The significance of all the
arguments is confirmed by the large value of the Student coefficients of individual factors over its
tabular values and the absence of the phenomenon of multicollinearity.

The dependence of the influence of the arguments on the yield of grain and leguminous crops
(U1) is characterized by the following equation:

Ul =26,78 + 0,01 XI-0,3 X2 + 0,0042 X3 + 0,05 X4 + 0,07 X5+ + 0,019 X6 + 0,27 X7, (2)

where X1 — quantity of employees;, X2 — area of arable land, thousand ha;, X3 — losses of
humus from erosion of t/ha of sown area; X4 — the cost of the main assets per 100 hectares
of arable land, min. UAH; X5 — the number of combine harvesters per 1000 ha of sown area;
X6 — pesticidal load, kg per ha per year; X7 — chemical load, kg per ha per year.

The dependence of yield from the selected arguments is characterized by a multiple regression
coefficient — 98.1%, R-square — 96.3%. A meaningful interpretation of the regression equation means
that productivity growth involves the use of ways to intensify production — this also increases its
capital supply and chemical and pesticidal loads. The increase in yield for the future will not be
associated with an increase in the labor force involved, while it will to some extent occur against the
background of a decrease in the number of cultivated areas, which also confirms the direction of
intensification. The flip side of the increase in intensification of production of grain and leguminous
crops is the increase in soil loss from erosion.

The dependence of the influence of the arguments on the yield of sugar beet (U2) is
characterized by the following equation:

U2 = 103,1+0,03X1-0,27X2+0,0079X3+0,073X4+0,032X5+0,41X6, 3)

where X1 — quantity of employees; X2 — area of arable land, thousand ha; X3 — losses of
humus from erosion of t/ha of sown area; X4 — the cost of the main assets per 100 hectares
of arable land, mIn. UAH; X5 — pesticidal load, kg per ha per year; X6 — chemical load, kg
per ha per year.

The depention of sugar beet productivity on the selected arguments is characterized by a
multiple regression coefficient — 98.6%, R-square — 97.2%. The data selected for analysis are reliable,
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which is confirmed by the excess of the actual values of the Fisher and Student coefficients over the
table ones. The dependence of the influence of the arguments on the yield of sunflower (U3) is
characterized by the following equation:

U3=12,2+0,007X1-0,24X2+0,0035X3+0,037X4+0,009X5+0, 19X6, 4)

where X1 — quantity of employees; X2 — area of arable land, thousand ha; X3 — losses of
humus from erosion of t/ha of sown area; X4 — the cost of the main assets per 100 hectares
of arable land, mIn. UAH; X5 — pesticidal load, kg per ha per year; X6 — chemical load, kg
per ha per year.

The depention of sunflower yield on the selected arguments is characterized by a multiple
regression coefficient — 99.4%, R-square — 98.9%. The data selected for analysis are reliable, which is
confirmed by the excess of the actual values of the Fisher and Student coefficients over the table ones.

At the preliminary stage of correlation and regression calculations, such argument as “integral
indicator of the ecological state" had to be removed from the analysis. The paired correlation
coefficient of its influence on the yield of grain and leguminous crops was 4,9 percent, for sugar beets
is 6,1, for sunflower is 5,8, but the actual value of Student coefficients was less than the table, which
indicated the need for their removal. But even from such calculated data, it can be concluded that the
yield growth of the main agricultural crops is insignificantly dependent on the environmental
condition. However, since the ecological condition is crucial for humans, the need to develop
problems of the ecological balance of agricultural production and increase its environmental stability
is very important.

Conclusions. Consideration of issues of researching the efficiency of use and reproduction of
the resource potential will be more justified in the case of defining effective indicators, mentioned
functions and factors that have a significant influence on them, that are called arguments. In the
process of our research, indicators for the main agricultural crops, which are grown in Ukraine, such
as cereals and legumes, sugar beets, sunflowers and gross production in the crop and livestock sectors,
were defined as effective ones. Correlation and regression analysis can be used to investigate the
determination of the dependence of productive indicators on factor indicators. In general, conducting
such an analysis involves defining the list of arguments, defining the significance of its influence on
the effective indicator, as a result of which it is necessary to define, which arguments are left and
which are removed from the research process.

References

1. Andriychuk V.G. (1990) Povyshenie effektivnosti agropromyshlennogo proizvodstva:
monografiya [Improving the efficiency of agricultural production: monograph] / Andriychuk V.G.,
Vikhr N.V. - K .: Harvest, 1990- 217 p.

2. Belarus O.G. (2003) Ekonomicheskaya sistema globalizma: monografiya [The economic
system of globalism: monograph] / Belorus O.G. - K .: KNEU, 2003 - 379 p.

3. Borschevsky P.P. (1991) Ekologicheskie problemy razvitiya pishevoj promyshlenosti:
monografiya [Ecological problems of food industry development: monograph] / P.P. Borschevsky,
B.M. Danylyshyn. K .: Knowledge, 1991- 55 p.

4. Danylyshyn B.M. (1999) Prirodno-resursnij potencial stalogo rozvitku Ukrayini [Natural
resource potential of steel development in Ukraine] / B.M. Danylyshyn, S.l. Doroguntsov, V.S.
Mishchenko and in. K.: RPS of Ukraine, 1999- 288 p.

5. Melnik L.G. (2001) Ekologichna ekonomika: monografiya [Ecological economy:
monograph] / Melnik L.G. Sumi: Universitetskaya book, 2001 - 350 p.

6. Odum Yu.P. (1986) Svojstva agroekosistem.Selskohozyajstvennye ekosistemy: monografiya
[Properties of agroecosystems . Agricultural ecosystems :monograph] / Odum Yu.P. / Per. from
English; under the editorship of L.O. Karpachevsky. - M.: Mir, 1986 .- S. 17 - 56.

7. Sobkevich V.O. (2013) Resursnij potencial agrarnoyi sferi: problemi ta zavdannya
efektivnogo vikoristannya [Resource potential of the agrarian sphere: problems and problems of



24
ExonoMiuHMIi BicHUK [[HIMPOBCHKOTO ACPKaBHOI'O TEXHIYHOTO YHIBEPCUTETY

effective victoriousness] /O. V. Sobkevich, V. M. Rusan, A. D. Yurchenko, O. V. Kovalova [that in.].
- K.: NISD, 2013. 76 p.

8. Rudenko V.P.(2001) Prirodno-resursnij potencial prirodnih rajoniv Ukrayini [Natural
resource potential of natural regions of Ukraine ]. V.P. Rudenko, V.Ya. Waseba. Chernivtsi: Ruta,
2001 - 268 p.

9. Khvesika A.M. (2013) Suchasni napryami ekonomichnogo zabezpechennya racionalnogo
prirodokoristuvannya v Ukrayini [So far, straightforward, economical care of the regional nature
conservation in Ukraine] / M.A. Khvesika, S.O. Lizuna, 64 p.

10. Khodakivska O.V Ekologizaciya agrarnogo virobnictva: monografiya.[ Ecology of agrarian
virobnosti: monograph]. K.: NSC IAE, 2015- 350 p.

11. Shubravska O.V.(2002) Stalij rozvitok agroprodovolchoyi sistemi Ukrayini: monografiya
[Steel development of the agri-food system of Ukraine: monograph] / O.V. Shubravska. - K .: Il
NASU, 2002 - 204 p.

12. Seregeldin 1. (1996) Sustainabiliti and the Wealth of Nations: First Steps in an Ongoing
Journey. // Environmentally Sustainable Development Studies and Monograph Series. Washington
D.C. : World Bank. No. 5 P. 25-78.

13. World Bank. Monitoring Environmental Progress: A Report on Working Progress //
Environmentally Sustainable Development. Washington, D.C. : World Bank, 1995. 115 p.

Cnucok BUKOPHCTAHOI JiTepaTypu

1. Aanpuituyk B.I'., Buxps H.B. IloBbimenue 3¢QeKTHBHOCTH arponpOMBIIUICHHOTO
npousBojicTBa: [MoHorpadus] , K.: Ypoxkait, 1990. 217 c.

2. Beinopyc O.I'. DxoHoMmuueckas cucrema rinodanusma: [Monorpadus]. K.: KHEY, 2003.
379 c.

3. bopmiepckuit ILI1., Jlanwmmmua B.M. Dkonorudeckue mHpoOIeMbl Pa3BUTHS IHIIECBOM
npoMbiniuieHocTr: [MoHOrpadus]. K.: 3nanme, 1991. 55 c.

4, Naanmumua b.M., Jloporynmo C.I., Mimenko B.C. IlpupomHO-pecypCHHN MOTEHITIaT
cranoro po3BuTky Ykpainu. K. : PIIC Ykpaian, 1999. 288 c.

5. Menpuuk JLI'. Exomoriuna exonomika: [Monorpadis]. Cymu: YHiBepCHTETChbKa KHUTA,
2001. 350 c.

6.Omym FO.TI. CaolictBa  arposkocucrteM. CenbCKOXO3SHCTBEHHBIE  DKOCHCTEMBI
[MoHorpadwus] / Omym FO. I1. / Ilep. ¢ anrm.; mox pen. JI. O. KapmaueBckoro. M.: Mup, 1986. C. 17 -
56.

7. PecypcHmii moTeHIian arpapHoi cdepu: TmpoOiieMH Ta 3aBHaHHS e()EeKTHBHOIO
BukopuctanHs : aHamrt. [Jom. / O. B. Cobkesuy, B. M. Pycan, A. Jl. FOpuenxko, O. B. KoBanroBa [Ta
in.]. K. : HIC/, 2013. 76 ¢

8. Pynenxo B.Il., Bame6a B. . llpupomHo-pecypcHHil TOTEHIIiall NPUPOAHUX pPaOHIB
VYkpainu / B. I1. Pynenko. Yepnismi: Pyra, 2001. 268 c.

9. CydacHi HampsMH €KOHOMIYHOTO 3a0e3MeUYeHHs PallioHATBHOTO MPUPOIOKOPUCTYBAHHS B
VYkpaini; [3a Hayk. pen. akan. HAAH VYkpainu, g.e.H., mpod. M. A. XBecuka, A.T.-M.H., TIpod.
C. O.Jluzyna; J[lepxaBHa ycTaHoBa «lHCTHTYT €KOHOMIKA MPHPOIOKOPUCTYBAHHS Ta CTajoro
po3BuTky Harm. akan. mayk Ykpaiamy»]. K. : IV IEIICP HAH VYkpainu, 2013. 64 c.

10. Xonakiscbka O. B. Exosnorizanist arpapHoro supoonunrsa: mosorp. K. : HHII IAE, 2015.
350 c.

11. [lly6paBceka O.B. Crammii  poO3BUTOK  arponpoJoBOJIbYOI CHUCTEMH Y KpaiHH:
[monorpadis]. K.: IE HAHY, 2002. 204 c.

12. Seregeldin I. Sustainabiliti and the Wealth of Nations: First Steps in an Ongoing Journey.
/I Environmentally Sustainable Development Studies and Monograph Series. Washington D.C. :
World Bank, 1996. Ne.5 P. 25-78.

13. World Bank. Monitoring Environmental Progress: A Report on Working Progress //
Environmentally Sustainable Development. - Washington, D.C. : World Bank, 1995. - 115 p.



	CC = CS * Cw * Ip * РL * CL,  (1)
	U2 = 103,1+0,03Х1-0,27Х2+0,0079Х3+0,073Х4+0,032Х5+0,41Х6, (3)
	U3=12,2+0,007Х1-0,24Х2+0,0035Х3+0,037Х4+0,009Х5+0,19Х6, (4)

