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It is established that the construction sector
is important for the territorial development of
coastal regions, which ensures the functioning
of other sectors and affect the level of life of the
population. The decision making system to form
a system of knowledge, combining economy of
construction enterprises and directions of appli-
cation of geoinformation systems and technolo-
gies, are defined and proposed. The concept
of geoeconomics of construction. The proposed
stages of application of geoinformation systems
and technologies to characterize the economic
indicators of construction enterprises. The algo-
rithm of formation and application of the geoda-
tabase of the system of economic indicators of
functioning and development of the construction
sector and construction companies. It is estab-
lished that an educational program of training of
masters in geoeconomics construction combines
specialty geographic information systems and
construction economics, allows to prepare pro-
fessionals for the development of the construc-
tion sector.
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YCmaHog/IeHo, Ymo CMpouUMeibHbIU cekmop
SB/ISIEMCS BaXHBIM 01 MEPPUMOPUA/IEHO20

passumusi  MPUMOPCKUX Pe2UOHOB, KomopbIl
obecrieyusaem  ¢hyHKYUOHUPOBaHUE  Opyaux
cghep u s/1usiem Ha ypoBeHb KU3HeOesime/bHO-
cmu HacesneHusi. OrpedesieHo, Ymo 8 cucmeme
MpuHsMus peweHul rnpedsIoxeHo cehopMupo-
Bamb cucmemy 3HaHull, 06beOUHSIHOWast IKOHO-
MUKY CmpoumesibHbIX pednpusmul U Harnpas-
JIEHUSI  MPUMEHEHUS]  260UHGHOPMAaYUOHHBIX
cucmem u mexHosioeuti. O6OCHOBaHO MoHAMuUe
2e03KOHOMUKU cmpoumesibcmaa. pedsioxeHb!
amaribl  MPUMEHEHUST  2e0UH(HOPMAUUOHHBIX
cucmem U mexHos0_ull 0718 Xapakmepucmuku
3KOHOMUYECKUX MoKasamesiell  ¢hyHKYUOHUPO-
BaHUsI cmpoumesibHbIX rpednpusmud. Paspa-
60maH aszopumm (hopPMUpPOBaHUST U MPUMEHE-
Hust 6a3 2e00aHHbIX CUCMEMbI IKOHOMUYECKUX
rokasamersieli ¢hyHKUUOHUPOBaHUST U passumusi
CMPOUME/IbHO20 CeKmopa U CMpPOUMe/TbHbIX
npednpusimudl. YcmaHog/ieHo, Ymo 06pa3osa-
mesibHas rpoepamma Mod2omosKU Mazucmpos
10 2E03KOHOMUKU Ccmpoumesibcmsa 06bedu-
Hslem creyuasibHoCMb  260UHGHOPMAaYUOHHbIE
cucmeMbl U 3KOHOMUKY —CMpoumesibcmsa,
10380/151eM 10020MOBUMb Crieyuasiucmos 0/1si
passumusi Cmpoume/ibHo20 cekmaopa.
KnioueBble cnoBa: 2e03KOHOMUKa CMpou-
me/ibcmBa, 2€0UHPOPMAYUOHHbIE CUCMEMI,
3KOHOMUKa Cmpoume/iscmaa, 06pasosame/ib-
Hasi rpoepamma rnod2omosKU Ma2ucmpos.

BcmaHos/1eHo, wjo 6yoisesibHUL CeKmMOop € BaXK/IUBUM 07151 MepUMOpIa/ibHO20 PO3BUMKY MPUMOPCLKUX PE2IOHI8, SIKUU 3abe3rieqye QhyHKUIOHYBaHHS IHLIUX
cghep ma Br/IuBaE Ha piseHb XUMMEJis/IbHOCMI Hace/leHHs!. BusHayeHo, wo y cucmemi npuliHImmsi pilueHs 3arporoHoBaHo cghopMysamu cucmemy
3HaHb, WO 06'€0HYE EKOHOMIKY 6YyOiBe/IbHUX MIGMPUEMCMB ma HarpsiMu 3acmocyBaHHsT 2e0iHghopMayitiHux cucmem | mexHonogitl. Y ysoMy KOHMekK-
CMi BUHUKa€E HEOOXIOHICMb PO3PO6KU OCBIMHBLOI Mpogpamu Wodo Mio20mosKU Mazicmpig 3 2e0eKOHOMIKU 6ydiBHUUMBAa. Memoro 0OC/TIOXEHHS € BU3HA-
YEHHs1 HarpsiMiB po3po6KuU ma peasiizayii 0CBIMHLOI Ma2icmepChKOi npozpamu 3 2e0eKOHOMIKU 6y0iBHULMBA. Y pamMkax OOC/IIOKEHHST BUDILUEHI HACMYHI
3aB0aHHsI: GhopMyBaHHS1 ma 0brpyHmMysaHHs1 e/leMeHMI8 0CBIMHLOI MazicmepcbKol npozpamu 3 260eKOHOMIKU 6y0iBHUYMBa, BUSHAYEHHST MPaKMUYHUX
acrniekmig peasisayii 0C8ImHbOI MazicmepChbKoi npozpamu 3 2e0eKOHOMIKU GydisHuymsa. ObrpyHmosaHe MoHIMMS 2e0EKOHOMIKU 6ydiBHUYMBa, sike
rpedcmas/isie coboko cucmeMy eKOHOMIYHUX BIOHOCUH cmelikxos10epis Ha OepXasHOMY, peaioHa/IlbHOMY, MICUEBOMY DIiBHSIX ma pigHi cy6'ekmis 20cro-
daprosaHHs1 y 6yoiBesTIbHOMY cekmopi, Wo ¢hopMyombCsi Ha OCHOBI EKOHOMIYHUX MOKa3HUKIB, Memodis i Modesieli 3 BUKOPUCMAaHHSIM 2e0iHGhopMayitiHUX
cucmem i mexHonoeitl, ujo 00380/I5IE NEPMAHEHMHO BiOCMeXyBamu 3MiHU 8 €KOHOMIYHIU cucmemi, MpoaHo3ysamu i nputiMamu o6rpyHmMoBaHi yrpassiH-
CbKi pilueHHs1, 3 0271510y Ha NPOCMOPOBI Xapakmepucmuku Ha 6ydise/ibHUX nidnpuemMcmsax. 3arnporoHOBaHi emanu 3acmocyBaHHs 2e0iHGhopMayitiHUX
cucmem | mexHosioaili 07151 XxapakmepuCMUKU EKOHOMIYHUX MOKa3HUKIB ¢hyHKUiOHyBaHHS 6yoise/ibHUX MidrpuemMcms. Po3pob/ieHo anzopumm ¢hopmy-
BaHHs1 ma 3acmocyBaHHs1 6a3 2e00aHUX CUCMEMU EKOHOMIYHUX MOKa3HUKIB QhyHKUIOHYBaHHST ma po3sumky 6ydisesisHo20 cekmopy U 6ydise/ibHUX rid-
rpuemcms. BcmaHog/1eHo, Wjo 0csimHs rpoepama nid20moBsKu Mazicmpis 3 2e0eKOHOMIKU BydisHUYMBa 06'e0Hye HanpsiM Nid20moBKuU 2e0iHghopMauitiHi
cucmemu ma eKOHOMIKY 6ydiBHUYMBa, Wjo 00380/15IE Mid20mMosuUMU crieyiasicmis 07151 PO3BUMKY 6ydisesibHO20 cexmopy, bydise/ibHUX NidnpueMcms, spa-
XOBYIO4U HaMpsMU ma 0cob/1uBoCMi 3aCMOCYBaHHS1 Cy4acHo20 2e0iHghopmayitiHo20 IHCMpYMeHMapito, MPOCMOpPoBo20 3abe3nedeHHs 0151 3p0CMaHHs
egbekmusHoCcMi NPUUHSIMMS YMPas/iHCbKUX PiLUEHb.

KniouoBi cnoBa: 2eoekoHomika bydisHUYmMBaa, eeoiHghopmayiltiHi cucmemu, exoHoMika 6ydisBHULMBa, 0CBIMHSI npoepama nid2omosKu Mazicmpis.

Problem Statement. The construction sector is and spatial basis for management decisions. In addition,

important for the territorial development of coastal
regions. It ensures the functioning of other areas and
affects the living standards of the population. Current
trends in the development of the construction sector indi-
cate a slowdown in key performance indicators. This neg-
atively affects the development of regions and the state
and indicates the need to change the trajectory of the
construction sector through the use of geographic infor-
mation systems and technologies to form a quantitative
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of particular importance is the formation and use of eco-
nomic decisions, the definition of relevant indicators. In
the decision-making system, it is proposed to form a sys-
tem of knowledge that combines the economy of con-
struction companies and the application of geographic
information systems and technologies. In this context,
there is a need to develop an educational program for
the preparation of masters in geoeconomics of construc-
tion. Thus, the research topic is relevant and timely.

Literature Review. The scientists V. Velychko [1; 2],
E. Hrytskov [1; 2; 4], O. Kvasnitska [3], K. Mamonov
[4; 10], T. Momot [5], S. Pokropivnyi [6], T. Pushkar [7]
and others.
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Directions and features of the use of geographic
information systems and technologies are presented
in the developments [8-13].

Along with this, the issues of defining and apply-
ing the geoeconomics of construction based on the
development of the modern educational system
remain unresolved.

Materials and methods. The study uses gen-
eral scientific (systematization, comparison, dialecti-
cal development of systems, methodologies of legal
and information and analytical support of construction
geoeconomics) and special (analytical, methods of
expert analysis, geoinformation analysis, mathemati-
cal modeling) methods.

Research Objective. The purpose of the study
is to determine the directions of development and
implementation of an educational master’'s program
in geoeconomics of construction.

The study solves the following tasks: formation and
substantiation of elements of the educational master’s
program in geoeconomics of construction; determina-
tion of practical aspects of realization of the educational
master’s program on geoeconomics of construction.

Key Results. Summarizing the existing theoreti-
cal and methodological issues in the proposed defini-
tion of geoeconomics construction, which is a system
of economic relations of stakeholders at the state,
regional, local levels and the level of business enti-
ties in the construction sector, which are based on
economic indicators, methods and models using geo-
graphic information systems and technologies, allow-
ing to permanently monitor changes in the economic
system, to predict and make informed management
decisions, taking into account the spatial characteris-
tics of construction enterprises.

For the implementation of geoeconomics, the con-
struction of the applied GIS tools that includes a set of
interrelated stages is proposed:

1. The formation of information and analytical sup-
port in relation to the status and functioning of the
construction sector in general and construction enter-
prises in particular.

2. The creation of a spatial support for the con-
struction companies, given the peculiarities of their
functioning.

3. Application of geoinformation systems and
technologies to characterize the economic indicators
of construction enterprises.

4. Construction of the geoinformational maps of
economic indicators of construction enterprises.

5. Monitoring of changes in economic indicators of
construction enterprises.

6. Interpretation of the results.

The formation of information and analytical support
in relation to the status and functioning of the con-
struction sector is based on the relevant indicators:

— index of volume of production and sales of con-
struction products;

— index of capital investment;

— total area of residential buildings.

Development of information-analytical support in
relation to the status and functioning of construction
companies is carried out by applying the indicators
of their financial status, level of formation and use of
fixed and current assets, sources of financing, the
development index is an integral indicator of the for-
mation and use of corporate social responsibility, the
level of stakeholders in relations and others.

Formation of the spatial support of construction
companies is carried out using the existing carto-
graphic support, given the characteristics of function-
ing of business entities in construction.

Application of geoinformation systems and tech-
nologies to characterize the economic indicators of
construction enterprises includes the following steps:

— the formation of instrumental support use of
geographic information systems and technologies in
the software package ArcGIS;

— the use of software modules ArcCatalog (devel-
opment and working with a geodatabase of economic
indicators of functioning and development of the con-
struction sector and construction companies); ArcMap
(display of vector data set of the evaluation indica-
tors of functioning and development of the construc-
tion sector and construction companies); ArcScene
(development and modeling presentation layers of
the system of economic indicators of functioning and
development of the construction sector and construc-
tion companies);

— development of algorithm of formation and
application of the geodatabase of the system of eco-
nomic indicators of functioning and development of
the construction industry and construction enterprises
(Figure 1).

In accordance with the developed algorithm of for-
mation and application of geodatabases, it is deter-
mined that at the first stage data are formed and
applied on the basis of information and analytical sup-
port of indicators on the functioning and development
of the construction sector and construction compa-
nies. At the next stage, the formation of geodata eco-
nomic indicators is carried out, taking into account the
spatial features of the functioning and development of
the construction sector and construction companies
using the procedural block ArcCatalog.

If the conditions correspond to the procedures of
a certain block ArcCatalog (Yes), then geodatabases
are formed in GIS tooling and systematization of eco-
nomic indicators of functioning and development of
the construction sector and construction companies,
development of shapefile basis for geoinformation
modeling, linking economic indicators by regions and
construction companies, formation of spatial informa-
tion on economic indicators of functioning of construc-
tion sector and construction enterprises. If (No), the
improvement and replenishment of the geodatabase
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Figure 1. Algorithm of formation and application of geodatabases
of the system of economic indicators of functioning and development
of the construction sector and construction enterprises

of economic indicators of functioning and develop-
ment of the construction sector and construction
enterprises is carried out.

To implement the direction of geoeconomics of
construction, there is a need to train masters in the
new direction. This master’s degree program com-
bines geographic information systems and con-
struction economics, which allows to train special-
ists for the development of the construction sector,
construction companies, taking into account the
areas and features of modern geographic informa-
tion tools, spatial support to increase management
decision-making.

In the framework of the presented master’s pro-
gram, the goals and objectives of the geoeconomics
of construction are highlighted. The main objectives
of the study the geoeconomics are:

— obtaining additional specific theoretical knowl-
edge and skills, their use, the development of spe-
cial computational and graphical complexes of geo-
graphic information systems used in the economy of
the construction sector and construction enterprises;

— collecting raw materials for later use in course
design, implementation and master’s scientific works;
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— study of project documentation, acquisition of
reading skills of working drawings and obtaining the
necessary practical knowledge on engineering, in
the course of the works, master of design and further
engineering work in the specialty;

— familiarization with the principles of design and
estimate documentation;

— familiarization with the methods of preparation of
materials for testing;

— familiarization with advanced methods of labor,
mechanization, new efficient materials, products and
structures;

— identification of areas and features of the
economy of the construction sector and construction
enterprises;

— formation of information and analytical support
for assessing the efficiency and effectiveness of con-
struction economics;

— formation of spatial protection on the basis of
application of geoinformation systems;

— spatial modeling of economic facilities con-
struction;

— formation of multilevel system of indicators
applied in construction economics;
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— economic and mathematical modeling of eco-
nomic indicators of construction;

— formation of mechanisms of functioning and
development of the economy of construction.

The main tasks are:

— application of theoretical knowledge obtained at
the university directly in practical work, consolidation
and expansion of knowledge in the field of calculation
and design, technology, organization, management
and economics of construction;

— practical use of elements of geoinformation
complexes in the implementation of course projects
and master’s theses;

— participation in the preparation of geoinforma-
tion support for decision-making in the field of con-
struction economics;

— application of the results of geoinformation mod-
eling to ensure the growth of economic indicators;

— formation of a system of monitoring geoinfor-
mation maps for making sound management deci-
sions at the objects of the construction economy.

In the process of studying the master’'s program
in geoeconomics of construction there are used:
methods and models of economic and mathematical
modeling, quantitative and qualitative methods, fore-
casting, geoinformation analysis and modeling, sys-
tematization and generalization.

Within the framework of the master's program
there are used: specialized software in the construc-
tion sector in the development of design estimates,
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geographic information systems, information systems
for determining the indicators of construction eco-
nomics, economic and mathematical modeling and
forecasting, neural networks.

The modules of the educational master’s program
in geoeconomics of construction are offered:

1. The main directions and principles of formation
and use of geographic information systems.

2. Features of formation and use of geographic infor-
mation systems on objects of construction economy.

3. Theoretical and methodological provisions for
determining the economics of construction.

4. Formation of a system of indicators used in the
field of construction economics.

5. Economic and mathematical modeling of indi-
cators used in the field of construction economics.

6. Directions and features of construction of geoin-
formation monitoring maps of indicators of construc-
tion economy.

7. Development and implementation of tools to
ensure the development of the construction economy
on the basis of existing geoinformation support.

As a result of the implementation of the educational
master’s program, a student-oriented, competency-
based approach is implemented, which allows to train
modern specialists in the field of construction geoeco-
nomics to ensure the development of the construc-
tion sector and construction companies. An example
of the implementation of the educational master’s
program is the developed monitoring geoinformation

—~ ARKD

Figure 2. Geoinformation monitoring map of the index of production and sales
of construction products by region,%
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Figure 4. Geoinformation monitoring map of the total area of residential buildings by region, m?

maps of the functioning of the construction sector and  scientific provisions. This creates a basis for making
construction enterprises (Figures 2—4): sound management decisions, taking into account geoin-
Conclusions. Thus, a “new” educational master's formation and economic aspects of the construction sec-
program in geoeconomics of construction has been devel-  tor. The proposed educational master’s program forms
oped, which allows to form modern approaches for the  a “new” educational and theoretical and methodological
implementation of directions of construction development,  direction of development of modern scientific thought.
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