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It was determined that in the system of territorial development of coastal areas at the present stage it
is proposed to use mathematical tools and simulation that creates its information. The aim of the study
is to determine directions of mathematical modeling of territorial development of coastal regions, given
the characteristics of land relations. Objectives of the study are: the formation of the stages of mathem-
atical simulation of territorial development of coastal regions, given the characteristics of land relations;
construction of a mathematical model in the system of territorial development of coastal regions; the
definition of criteria of adequacy of mathematical model in the system of territorial development, given
the characteristics of land relations; interpretation of the results. Proposed and implemented the stages
of mathematical simulation of territorial development of coastal regions, taking into account the trends
and features of land use and change system of spatial, urban, investment, and environmental factors. The
criteria of adequacy of mathematical models of territorial development of coastal regions. It forecasts
changes in the system of spatial, urban, investment and environmental factors and changes in the index
of territorial development, including coastal regions. A three-dimensional GLS model of condition moni-
toring and predictive trends of territorial development of land use, including coastal regions of Ukraine.
For the sake of territorial development of coastal regions is suggested to use the experience of China. In
particular, the form of the free economic zones, improving the efficiency of land use, the use of modern
information systems spatial software, and the improved utilization of urban services, increase the level
of investments on the basis of modern investment mechanisms.

Keyword: territorial development, coastal regions of Ukraine, coastal regions of China, spatial, urban,
environmental, investment factors, land use, territorial development indicator, mathematical modeling,
forecasting.

Formulation of the problem. Development
processes in the state depend on the formation
and implementation of territorial development
of regions, the level and efficiency of land use.
In modern conditions, territorial development
depends on the influence of spatial, urban, in-
vestment and environmental factors. They create
a comprehensive assessment system that deter-
mines the quantitative basis for informed deci-
sion making at the regional level. In the context
of territorial development, coastal territories,
where modern instruments of regional gover-
nance, such as free economic zones, are emerging,
are of particular importance. This is evidenced by
the experience of China, where the development
of coastal territories is noticeable. At the same
time, in the system of territorial development of
coastal territories at the present stage it is pro-
posed to use mathematical tools and modeling,
which creates its information support. Therefore,
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the topic of research on mathematical modeling
of territorial development of coastal territories
is relevant and timely.

Analysis of recent research and publica-
tions. Theoretical and methodological provisions
and approaches for providing elements of ter-
ritorial development of regions are presented in
the works of: T. Avramenko [1], O. Bakaeva [2],
M. Grek [3], V. Kravtsiv [4], K. Mamonova [5—6],
L. Sviridova [7], K. Stephen [8], V. Shipulin [9],
P. Hendrick [10] and others.

Highlighting previously unresolved parts
of a common problem. However, questions re-
garding the formation of systematic data regar-
ding the territorial development of coastal re-
gions through the use of mathematical modeling
remain unresolved.

Setting objectives. The purpose of the study
is to determine the directions of mathematical
modeling of territorial development of coastal
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regions, taking into account the peculiarities of
land relations. The objectives of the study are:

 formation of stages of mathematical mode-
ling of territorial development of coastal regions,
taking into account peculiarities of land rela-
tions;

* construction of a mathematical model in
the system of territorial development of coastal
regions;

* determination of the criteria of adequacy
of the mathematical model in the system of ter-
ritorial development, taking into account the
peculiarities of land relations;

* interpretation of the results.

Materials and methods. Mathematical mo-
deling of the territorial development of the
coastal regions is developed by determining the
criteria of adequacy of the mathematical models:
Fisher F-test, Student’s t-test, homo- and hetero-
skedasticity tests, residual autocorrelation and
multicollinearity.

Outline of the main material. It is proposed
to perform mathematical modeling of territorial
development of coastal regions in the following
stages:

e formation of information and analytical
support for modeling the territorial development
of coastal regions according to spatial, urban,
investment and environmental factors;

¢ definition of systemic spatial, urban, in-
vestment and environmental factors;

* assessment of the integral indicator of
territorial development of coastal regions, tak-
ing into account the directions and features of
land use;

* determining the impact of systematic
spatial, urban, investment and environmental

factors on the integral indicator of territorial de-
velopment of coastal regions, taking into account
the directions and features of land use based on
correlation and determination coefficients;

* development of mathematical models of
the influence of spatial, urban, investment and
environmental factors on the integrated indicator
of territorial development;

* determination of the adequacy criteria of
mathematical models: Fisher's F-test, Student's
t-test, checks for homo and heteroscedasticity,
for autocorrelation of residuals and multicol-
linearity;

* interpretation of the results.

On the basis of the information and ana-
lytical support developed, mathematical models
of territorial development were developed and
correlation and determination coefficients were
determined (Table 1).

Based on the established links, the grea-
test influence of systemic environmental factors
on the territorial development index of coastal
regions is determined. Other systemic factors
have little impact on the indicator of territorial
development of coastal regions, taking into ac-
count the directions and features of land.

The adequacy criteria of the mathematical
models testify to the reliability of the established
relations, since the actual data of Fisher’s F-test,
Student’s t-test exceed their normative values,
check for homo or heteroscedasticity indicates
homogeneity of data distribution, autocorrela-
tion and correlation.

On the basis of mathematical modeling to
ensure the territorial development of land use
in the regions, it was found that it is radically
necessary to change the trajectory of spatial

Table 1

Mathematical models of territorial development of coastal regions,
taking into account directions and features of land use, rel. units

Model name Mathematical model Correlation and determination
coefficients

The influence of systemic spatial R=014
factors on the indicator of territorial y=-0,438 X x + 2,957 9 _

: R =0,02
development of coastal regions
Influence of systemic urban planning R =033
factors on the indicator of territorial y=-0,635 X x+ 4,44 9 _ o

! R4=10,11
development of coastal regions
Influence of systemic investment R =037
factors on the indicator of territorial y=10,038 X x+ 1,77 9 _

! R4=10,14
development of coastal regions
The influence of systemic environmental R =071
factors on the indicator of territorial y=0,041 X x + 1,703 Rz_— 071
development of coastal regions -
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and urban planning factors by implementing the
proposed systematic measures. Thus, the study
proposes to increase the systematic spatial and
urban development by an average of 30%.

For the investment and environmental in-
dicators, the integral indicator of territorial deve-
lopment of land use of the regions is forecasted,
depending on their change, the results of which
are presented in Table 2 and 3.

As a result of forecasting the integral in-
dicator of territorial development of land use of
regions based on the growth of systemic invest-
ment factor, it is necessary to increase it by 30%
to ensure territorial development in all regions.

ECONOMY

This significant growth can be ensured through
the implementation of a set of long-term mea-
sures.

The results of forecasting the integral in-
dicator of territorial development of land use in
the regions based on the growth of the systemic
environmental factor indicate the need to in-
crease it by 20% to ensure the growth of the
integrated indicator in all regions of Ukraine.

The results of determining the forecast
values of systematic spatial, urban, invest-
ment and environmental indicators according
to the established growth levels are presented in
Table 4.

Table 2

The results of forecasting the integral indicator of territorial development of land use of regions
based on the growth of systemic investment factor, rel. units

Changes in the integral indicator of territorial development
Regions of land use of regions based on the growth of systemic investment factor on:

1% | 2% | 5% 10% | 15% | 20% | 25% | 30%

Vinnytskyi —=0,002 —0,002 | —0,0004 0,001 0,003 0,005 0,007 0,009
Volynskyi —0,004 —-0,004 | —0,0025 | —0,001 0,001 0,003 0,005 0,007
Dnipropetrovskyi —=0,002 —-0,001 | —0,0002 0,002 0,004 0,006 0,007 0,009
Donetskyi 0,001 0,002 0,0027 0,005 0,007 0,008 0,010 0,012
Zhytomyrskyi 0,0001 0,001 0,0017 0,004 0,005 0,007 0,009 0,011
Zakarpatskyi —0,001 -0,001 | 0,0005 0,002 0,004 0,006 0,008 0,010
Zaporizkyi 0,000 0,001 0,0017 0,004 0,006 0,007 0,009 0,011
Ivano-Frankivskyi —0,004 —-0,004 | —0,0026 | —0,001 0,001 0,003 0,005 0,007
Kyivskyi 0,002 0,002 0,0036 0,006 0,007 0,009 0,011 0,013
Kropyvnytskyi —0,00006 | 0,000 0,0015 0,003 0,005 0,007 0,009 0,011
Luhanskyi 0,003 0,004 0,0048 0,007 0,009 0,011 0,012 0,014
Lvivskyi —=0,003 —-0,003 | —0,0014 0,001 0,002 0,004 0,006 0,008
Mykolaivskyi 0,00014 0,001 0,0017 0,004 0,005 0,007 0,009 0,011
Odeskyi 0,020 0,021 0,0218 0,024 0,026 0,028 0,029 0,031
Poltavskyi —0,009 -0,009 | —0,0078 | —0,006 | —0,004 | —0,002 | —0,0001 | 0,002
Rivnenskyi 0,0003 0,001 0,0019 0,004 0,006 0,008 0,010 0,011
Sumskyi 0,014 0,014 0,0154 0,017 0,019 0,021 0,023 0,025
Ternopilskyi 0,00003 0,000 0,0016 0,003 0,005 0,007 0,009 0,011
Kharkivskyi —0,004 —-0,003 | —0,0022 | —0,0003 0,002 0,004 0,005 0,007
Khersonskyi —0,002 —0,001 | —0,0001 0,002 0,004 0,006 0,008 0,009
Khmelnytskyi 0,0004 0,001 0,0019 0,004 0,006 0,008 0,010 0,012
Cherkaskyi 0,001 0,002 0,0030 0,005 0,007 0,009 0,011 0,013
Chernivetskyi —=0,001 —0,001 | 0,0006 0,003 0,004 0,006 0,008 0,01
Chernihivskyi —=0,003 —-0,002 | —0,0013 0,001 0,002 0,004 0,006 0,008

* the coastal regions of Ukraine are defined in color.
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Table 3

Results of forecasting the integral indicator of territorial development of land use of regions
based on the growth of systemic environmental factor, rel. units

Changes in the integral indicator of territorial development of land use
of regions based on the growth of systemic environmental factor into:

Regions

1% 2% 5% 10% 15% 20%
Vinnytskyi —0,002 —0,001 —=0,0001 0,002 0,004 0,006
Volynskyi 0,006 0,007 0,0081 0,01 0,012 0,069
Dnipropetrovskyi 0,002 0,003 0,004 0,006 0,008 0,065
Donetskyi —0,00001 0,0004 0,0016 0,004 0,006 0,063
Zhytomyrskyi —0,0003 0,0001 0,0013 0,003 0,005 0,062
Zakarpatskyi 0,001 0,001 0,0024 0,004 0,007 0,063
Zaporizkyi 0,004 0,004 0,0055 0,008 0,01 0,066
Ivano-Frankivskyi 0,0003 0,001 0,0019 0,004 0,006 0,062
Kyivskyi 0,004 0,004 0,0054 0,007 0,01 0,066
Kropyvnytskyi —0,0003 0,0001 0,0013 0,003 0,005 0,062
Luhanskyi —-0,003 —=0,002 —=0,001 0,001 0,003 0,060
Lvivskyi 0,002 0,002 0,0032 0,005 0,007 0,064
Mykolaivskyi 0,00114 0,002 0,0028 0,005 0,007 0,064
Odeskyi 0,001 0,001 0,0023 0,004 0,006 0,064
Poltavskyi —=0,002 —=0,001 0,0001 0,002 0,004 0,060
Rivnenskyi 0,0001 0,001 0,0018 0,004 0,006 0,063
Sumskyi 0,001 0,001 0,0026 0,005 0,007 0,064
Ternopilskyi —0,0068 —0,006 —0,005 —0,003 —0,001 0,056
Kharkivskyi 0,0004 0,001 0,002 0,0041 0,006 0,063
Khersonskyi —0,004 —=0,003 —=0,002 0,000 0,002 0,059
Khmelnytskyi 0,0013 0,002 0,0029 0,005 0,007 0,064
Cherkaskyi 0,001 0,002 0,0031 0,005 0,007 0,064
Chernivetskyi 0,002 0,002 0,0032 0,005 0,007 0,064
Chernihivskyi —0,002 —=0,001 0,0001 0,002 0,004 0,061

* the coastal regions of Ukraine are defined in color.
Table 4

The results of determining the forecast values of systematic spatial, urban, investment
and environmental indicators in accordance with the established growth rates, rel. units

Forecast values of systemic factors

Regions
Spatial Urban development Investment Ecological
Vinnytskyi 5,49 5,353 1,893 3,478
Volynskyi 5,484 5,356 1,651 3,971
Dnipropetrovskyi 5,492 5,352 1,765 3,482
Donetskyi 5,492 5,35 1,829 3,383
Zhytomyrskyi 5,484 5,359 1,862 3,432
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Forecast values of systemic factors
Regions
Spatial Urban development Investment Ecological
Zakarpatskyi 5,476 5,351 1,821 3,464
Zaporizkyi 5,492 5,355 1,728 3,437
Ivano-Frankivskyi 5,48 5,356 1,82 3,538
Kyivskyi 5,486 5,356 1,724 3,377
Kropyvnytskyi 5,492 5,35 1,855 3,432
Luhanskyi 5,49 5,35 1,934 3,337
Lvivskyi 5,486 5,355 1,791 3,016
Mykolaivskyi 5,492 5,366 1,794 3,416
Odeskyi 5,442 5,149 1,832 2,848
Poltavskyi 5,49 5,352 1,88 3,69
Rivnenskyi 5,482 5,356 1,834 3,416
Sumskyi 5,44 5,16 1,819 3,031
Ternopilskyi 5,49 5,355 2,062 3,416
Kharkivskyi 5,492 5,352 1,832 3,541
Khersonskyi 5,49 5,353 1,937 3,454
Khmelnytskyi 5,49 5,353 1,803 3,42
Cherkaskyi 5,488 5,355 1,804 3,397
Chernivetskyi 5,486 5,351 1,793 3,457
Chernihivskyi 5,488 5,357 1,895 3,015

* the coastal regions of Ukraine are defined in color.

According to the developed generalizing
model, the systematic indicators determined
the estimation of the predicted integral factor
of territorial development of land use of the re-
gions (Table 5).

The level of growth of the predictive value
of the integral indicator of territorial develop-

ment of land use of the regions is presented in
Table 6.

Thus, the predicted values of the integral
factor of territorial development of land use in
the regions and the tendency of its growth indi-
cate the possibility of implementing the growth
scenario. However, it is necessary to check

Table 5

Results of estimation of the predicted integral factor of territorial development
of land use of regions, rel. units

Regions Value
Vinnytskyi 3,729
Volynskyi 3,628
Dnipropetrovskyi 3,666
Donetskyi 3,672
Zhytomyrskyi 3,702
Zakarpatskyi 3,687
Zaporizkyi 3,635
Ivano-Frankivskyi 3,708
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Regions Value
Kyivskyi 3,616
Kropyvnytskyi 3,698
Luhanskyi 3,711
Lvivskyi 3,688
Mykolaivskyi 3,666
Odeskyi 3,477
Poltavskyi 3,778
Rivnenskyi 3,683
Sumskyi 3,527
Ternopilskyi 3,793
Kharkivskyi 3,716
Khersonskyi 3,745
Khmelnytskyi 3,669
Cherkaskyi 3,664
Chernivetskyi 3,673
Chernihivskyi 3,741

*

the coastal regions of Ukraine are defined in color.

Table 6

The level of growth of the predictive value of the integral indicator
of territorial development of land use in the regions, rel. units

The absolute value

The relative value

Regions of the integral metric of the integral index
Vinnytskyi 1,905 2,045
Volynskyi 1,809 1,994
Dnipropetrovskyi 1,846 2,015
Donetskyi 1,853 2,019
Zhytomyrskyi 1,881 2,033
Zakarpatskyi 1,866 2,025
Zaporizkyi 1,818 2,001
Ivano-Frankivskyi 1,884 2,033
Kyivskyi 1,801 1,992
Kropyvnytskyi 1,877 2,031
Luhanskyi 1,891 2,039
Lvivskyi 1,866 2,024
Mykolaivskyi 1,847 2,015
Odeskyi 1,677 1,932
Poltavskyi 1,947 2,064
Rivnenskyi 1,863 2,024
Sumskyi 1,721 1,953
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End of Table 6

Regions The absolute value The relative value
of the integral metric of the integral index
Ternopilskyi 1,966 2,076
Kharkivskyi 1,892 2,037
Khersonskyi 1,920 2,052
Khmelnytskyi 1,850 2,017
Cherkaskyi 1,846 2,015
Chernivetskyi 1,853 2,018
Chernihivskyi 1,916 2,050

* the coastal regions of Ukraine are defined in color.

another important condition — the level of in-
fluence of the system spatial, urban, investment
and environmental factors. This test is performed
on the basis of mathematical modeling of the
influence of the predicted values of the sys-
tem indicators on the predictive integral factor.
Mathematical models and values of the coetficients
of determination are presented in Table 7.

The study found a positive impact of sys-
tematic spatial, urban, investment, environmen-
tal indicators on the integral factor of territo-
rial development of land use in the regions. The
values of the coefficients of determination indi-
cate anincrease in the stability of the developed
mathematical models.

On the basis of the predicted values of the
integral factor of territorial development of land
use of regions and its data, a geoinformation
three-dimensional model of monitoring of the
state and forecast tendencies of territorial deve-
lopment of land use of regions was constructed
(Fig. 1).

The study determined that the territorial
development, in particular, coastal regions, sub-

stantially influenced the direction and the pecu-
liarities of formation and implementation of en-
vironmental policy, its normative-legal provision.
Spatial, urban, investment factors do not provide
significant changesin the territorial development
of coastal regions, taking into account the trends
and features of land use. Therefore, it is neces-
sary toradically change the policy to ensure the
territorial development of the coastal regions of
Ukraine, considering the experience of China. In
particular, the form of the free economic zones,
improving the efficiency of land use, the use of
modern information systems spatial software,
and the improved utilization of urban services,
increase the level of investments on the basis of
modern investment mechanisms.

Conclusions. The study carried out mathe-
matical modeling of territorial development
of regions, taking into account the trends and
features of land use, carried out forecasting of
changes in the system of spatial, urban, invest-
ment and environmental factors and their im-
pact on territorial development. On the basis of
this research the three-dimensional GIS model

Table 7

Mathematical models of influence of predictive values of systematic spatial, urban, investment

and environmental indicators on the predictive integral factor of territorial development

of land use of regions and values of determination coefficients, rel. units

System metrics

A model that characterizes
the influence of a system indicator
on an integral factor

Determination factor

Spatial v = 3,486 X x — 15,44 R2 = 0,544
Urban development v =0,953 X x — 1,409 R2=10,602
Investment v =0,483 X x + 2,793 R2 = 0,32

Ecological v =10,331 X x + 2,548 R%2=0,634
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Odeskiy
3477 ARK
0,00

Fig. 1. Geoinformation three-dimensional model of monitoring the status and forecast tendencies
of territorial development of land use of regions, rel. units
* the coastal regions of Ukraine are defined in color.

of condition monitoring and predictive trends It is proposed to use the experience of the ter-
of territorial development, land use regions, ritorial development of the coastal regions of
set a small level even in the forecast period. China.
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MATEMATUYHA MOJEJDb TEPUTOPIAJBHOTO PO3BUTRY INIPVIMOPCBRUX PETTIOHIB

Busnaueno, w0 y cucmemi mepumopiaibHo20 PO3GUMKY NPUMOPCHKUX MePUMOPIL HA CYUACHOMY
emant 3anPonoHO08aHO 3ACMOCO8YBAMU MAMEMAMULHUL THCMPYMEHMAPIL Ma MOO0LAI08AHH I, ULO CTNEO-
proe 11 inghopmayitine 3abe3neuenna. Memoro 00cai0kceHHA € BUSHAUCHHA HANPAMIB MAMEMAMULHOZO
MO0eN108AHHA MEPUMOPIALLHO20 POZBUMKY NPUMOPCHKUX Pe2iOHI8, 8PAX08Y0UU 0COOAUBOCTNT 3eMEALHUL
810HOCUH. 3a80aHHAMU O0CAIOHCEHHS BUCMYNAOMD: POPMYBAHHI €MANTE MAMEMAMULHOZ0 MOOCAI0BAHH S
mepuMmopPIaLbHO20 PO3BUMKY NPUMOPCHKUX PEiOHI8, 8PAL08YI0OUU 0COOAUBOCTNT 3eMEABHUX 8LOHOCUH;
no6y0osa mamemamuuHoi modeat Yy cucmemi mepumopiarbHozo Po3sUMKY NPUMOPCHKUL Pe2lOHI8; 8U-
3HaUeHHA Kpumepiia a0ex8amHoCmi MamemamuyHol mo0eal Yy Cucmemi mepumopiaibHo20 PO3BUMKY,
8Pax08Y10UU 0CO0AUBOCMNIE 3eMEALHUX 8IOHOCUH; THMEPNPEeMAYLL OMPUMAHUX Pe3YAbMaAML8. 3ANPONOHO -
84HO MA PEani308aHO eMANU MAMEMAMULHOZ0 MOOCAIOBAHHA MePUMOPIALLHO20 POIBUMKY NPUMOPCHKUL
pezionie, 8parosyouUU HANPAMU MA 0COOAUBOCTNT BUKOPUCTNAHH A 3eMeAb T 3MIHU CUCTNEMHUL NPOCTMOPO-
8UX, MICOOYOTI8HUL, THBECTNUYIUHUL MA eKOA0IYHUX YUHHUKIE. BusHaueno xpumepii adexeammocmi
MAMEMAMULHUXL Mo0enetl mePUmMoplairbHo20 PO3sUMKY NPUMOPCOKUX PeeioHi8. 301UCHeHO NPOZHO3YBAHHS
3MIH CUCTMEMHUXL NPOCMOPOBUX, MICMOOYOITBHUX, THBECTNUYIUHUL MA eKOA0TUHUL YUHHUKIE 1 3MIH NO-
KAZHUKA MePUMOPIALLHO20 POIBUMKY, 30KPeMA NPUMOPCHKUL Pe2ioHis. [Io6y008aHO 2e0iHHOPMAYIUHY
MPUBUMIPHY M00eAb MOHIMOPUHY CTMAHY MA NPOHOZHUX MeHOeHYItl MmePUmMopiaibH020 PO3BUMKY
BUKOPUCMAHHNSA 3eMenb, 30KPemMd NPUMOPCOKUL Pe2ioni8 Yxpailnu. [[as 3abe3neuenHs mepumopiaibHozo
PO3BUMKY NPUMOPCHKUX PE2iOHI8 3ANPONOHO08AHO 3acmocosysamu 0oceid Kumato. Sokpema, hopmysamu
81AbHI eKOHOMIUHT 30HU, 3POCMAHHSA eeKMUBHOCMT BUKOPUCTNAHHA 3emMeb, 3ACMOCYB8AHHA CYUACHUL
THPHOPMAYIUHUX cuCmem NPOCMOPo8ozo 3abe3neuenns, Ni0BUUHHA epeKMUBHOCTMT BUKOPUCTMAHHA
MicMo0OY018H020 3abe3neueHHsA, 3POCMAHHA PIBHA THBECMYBAHHA HA OCHOBL CYUACHUX THBECMUYIUHUXL
Mexani3mia.

KarouoBi cioBa: mepumopiaasbHull po3sumox, npumopPcybki pe2ionu YKpainu, npumopcvKi pezioHu
Kumaro, npocmoposi, micmoby0ieHi, exoa02iutl, iH8eCMUYIUHT UUHHUKU, BUKOPUCTAHHS 3eMeAb, NOKA3-
HUK MePUmMoOPIaLbH020 PO3BUMKY, Mamemamuire M00eAt08AHHA, NPOSHO3YBAHH .
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. HoBnHaH

6 6epesusa 2020 pory HabOpaJsa unHHOCTI nocTaHoBa Kabinery MinicTpiB Ykpainu

Big 3 6epesna 2020 p. Ne 169 «IIpo sarBepasxkeHHsa [lopAnKYy BUKOPUCTAHHSA KOIIITIB,
nepenbadeHNx y JepsKaBHOMY OIOJKeTi NI IpoBeeHHA iHBeHTapuaallii 3emMessb Ta
OHOBJIEHHSA KapTorpadiunoi ocHoBM Jeps;kaBHOIO 3eMeJbHOI0 KaJacTpy ».

Oum goxkyMmeHTOM 3aTBepAskeHO Takuil Ilopanok BUKOpMUCTaHHA KOLITIB, IIepes-
DadyeHNX y JepsKaBHOMY OIOJsKeTi NJ1s NpPOBeleHHA iIHBeHTapu3allii 3eMeJib Ta OHOB-
JIeHHA KapTorpadidHoi ocHOBM JlepskaBHOTO 3eMeJIbHOTO KajacTpy. Posnopagankamu
OI0IKeTHMX KOLITIB HMKYOTO PiBHA € lepskreokagacTp, AKNUII € BiAIOBIiAaJIbHUM
BUKOHAaBI|eM 0I0/I»KeTHOI IIporpaMu Ta Joro TepuTopiaJbHi OpraHu.

16 Ne 1/2020 36anaHcoBane IpPUPONOKOPUCTYBAHHS




