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The importance of creation and improvement of the automated system of
management of the land and property complex of the National Academy of Agrarian
Sciences of Ukraine is substantiated. The principles and standards of national
geospatial data infrastructure are emphasized.

The following are the main components of the automated system of land and real
estate management of NAAS: object composition of data, roles and levels of access to
the system, data protection and information security, business processes and
functionality, spatial and organizational structure, data quality, retrospect, data
analysis and reporting, planning and vision, etc.

There are several subject blocks of business processes of managing the objects
of the NAAS land and property complex: determination of the legal status and

ensuring control over the observance of the legal regime of the use of land resources
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and real estate; research and experimental development; production, economic,
service and support processes; monitoring, analysis and reporting; interaction with
other services and interoperability of data; verification and validation of data.

Among the main tasks of the system: geoinformation database of real rights to
real estate and their restrictions, inventory and monitoring of land resources, forming
of agricultural land, accounting for particularly valuable land, zoning and zoning,
etc.

When considering approaches to the formation of the automated system, the
peculiarities of the research and educational purpose of the NAAS land and property
complex and its importance for the national security of the country are taken into

account.
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Formulation of the problem. The National Academy of Agrarian Sciences of
Ukraine (hereinafter referred to as NAAS) manages research institutes, other
scientific institutions, organizations, enterprises (research stations, research farms,
botanical gardens, arboretums, reserves, libraries, museums, etc.), objects of the
social sphere [1] (hereinafter referred to as objects of the land and property complex).

The objects of the land and property complex of the NAAS of Ukraine belong to
it under the right of economic management and are transferred to organizations,
which are under the jurisdiction of the NAAS, under the right of operational
management [2].

In performing the authority to manage the objects of the land complex, the
NAAS should ensure that the rights of the state as the owner of these objects are
managed and effectively used. Among the functions of managing the objects of the
NAAS land and property complex are accounting and control over the efficiency of
their use [3].



Components of the material base of NAAS institutions are land, buildings,
structures, long term plantations, communications, equipment, vehicles, office
accommodation and other assets, intangible assets. At the same time, the specifics of
managing the property complex of the NAAS are characterized by the peculiarities of
the use of land resources as a basic means in research, production and economic
activity.

According to the land legislation, the research fields of NAAS institutions refer
to particularly valuable lands [4]. That fact increases the role and responsibility of
managing the use of objects of the Academy's land and property complex. Land
resources and real estate in the NAAS are one of the most important prerequisites for
achieving its statutory goals and objectives, one of which is to ensure the country's
food security.

All of the above indicates the importance of creation and improvement of the
automated informational system of NAAS land and property complex management,
which in modern conditions should be based on ideology of geospatial data
infrastructure and automation of administrative processes.

The purpose of the study is to determine the basic approaches and
requirements for the structure and processes of the automated system of management
of land and property complex of the National Academy of Agrarian Sciences of
Ukraine.

Results of the study and discussion. Taking into account the international and
domestic experience of using modern information-analytical systems of the
appropriate level, as well as the specifics of NAAS activity, we propose the following
conceptual approaches to the formation and improvement of the automated system of
management of the NAAS land and property complex (hereinafter - ASM).

1. Standards. The ASM is based on the principles and standards of the National
Spatial Data Infrastructure (NSDI) and the European Union Spatial Data
Infrastructure, implemented at the initiative of the European Commission and
regulated by the INSPIRE Directive.



2. Object schema of the data. According to NSDI, the information system
includes the following components: basic and profile sets of geospatial data, metadata
and their catalogs, geoinformational services, means of generating and updating
geospatial data, interoperability and providing access to them [6, 7].

In general, the information of ASM can be divided into spatial and attributive.
Spatial information includes raster (topographic basis, aerial images and remote
sensing data, maps of agricultural production groups of soils, land management
projects, forest management, etc.) and vector data [digital topographic and thematic
maps, land parcels boundaries, research fields, real world objects (topographic
objects), boundaries of land protection and sanitary protection zones, etc.]. Attribute
data characterizes the quantitative and qualitative parameters of NAAS objects and
territories, including statistical, administrative, economic, organizational data types,
such as cadastral data on real estate, street registers, addresses, etc.

The institutions, enterprises and organizations of the NAAS network (Fig. 1),
presented in the ASM, correspond to the actual data of the Unified State Register of
Legal Entities, Individual Entrepreneurs and Public Formations, as well as contain
information specific to the NAAS, which characterizes its internal organizational
structure. In the absence of online access to national registers and data exchange, the
ASM should also contain business processes for updating data related to the NAAS
land parcels and land rights.

3. Roles and levels of access. Access to data and processes in the ASM is
provided according to hierarchical relations by levels: Academy Presidium,
Departments, Regional Centers, National Research Centers, Institutes, Research
Stations and State Research Enterprises. The functions and granting of authorities are
also distributed by several levels of system users and administrators.

4. Protection of information. Given the nature of the data contained in the
ASM, its integral part is a comprehensive system of information protection in

accordance with the current legislation of Ukraine.



Fig. 1. Location of NAAS institutions, enterprises and organizations.

4. Business processes. There are several subject blocks of business processes
in the structure of the ASM, which are aimed at managing the objects of the NAAS
land and property complex: determining the legal status and ensuring control over
compliance with the legal regime of use of land resources and real estate; research
and experimental development; production, economic, service and support processes;
monitoring, analysis and reporting; interaction with other services and
interoperability of data, verification and validation of data. Requirements for
functional specifications of an automated system, including reengineering of business
processes of property management, must be identified and generalized. Thus, among
the main tasks of the system: geoinformation database of rights and restrictions to
real estate, monitoring of land resources, agricultural land use planning, accounting
for particularly valuable land, zoning, etc.

5. Spatial structure. The complexity of the automated system will allow

comprehensive coverage of the objects of the land and property complex in different



sections: functional zoning; economic, agro-ecological zoning; establishment of
quarantine, buffer, sanitary and protection zones, ecological restrictions, boundaries
of these zones and factors of influence, etc.

6. Data collection and data quality. For the purposes of ensuring the accuracy
and relevance of the data, some of them are collected through the automatic services
of public registers of Ukraine. However, it should be noted that such services still
need to be improved in terms of datasets, their types, and service interaction
processes. The ASM provides the tools for regular updating of data (with some
discretion) on the basis of interaction with public state data services. Part of the data
Is entered into ASM by primary (basic) users at the level of enterprises, institutions
and Branches of Academy. This information is validated and verified for errors and
discrepancies by the ASM tools. However, a significant amount of primary data must
be inputted and processed by a qualified personnel of the ASM Administrator. As a
result of continuous monitoring and inventory of land and real estate, violations and
inconsistencies will be identified and eliminated, which will make it possible to
conform the legal status of the property and the regime of its economic use.

7. Functionality of ASM. The most important task of the ASM, as an
information-analytical system, is to provide information on the processes of
managing the land and property complex for the fulfillment of NAAS main functions
in academic research. In particular, it is about the formation of land resources as
objects of management of research and production and economic activity, by defining
the boundaries of research fields, research parcels, demonstration landfills, types of
land, crops and their comprehensive evaluation.

It is necessary to display information on the status of crops, varieties of crops,
fertilizers, plant protection products, agricultural machinery, technological operations.
Heterogeneous information should be harmonized in a user-friendly way, such as
comparing remote sensing data from land to land boundaries, maps for transport
management and agricultural machinery, which can be compared to other maps, such
as the spread of pests, diseases and weeds, thematic maps of gross and commodity

crop production, maps of agricultural production groups of soils, etc.



8. Retrospective. All changes in the data are recorded separately in the timeline
so that they can compare the dynamics of such changes. Thus, in the history of the
fields are recorded the alternation of crops, volumes of fertilizers, materials,
meteorological data, etc. It is of particular value for conducting research, making
experiments and analyzing their results. Detailed retrospective information is also
needed, for example, for certification of fields for organic farming.

9. Analysis and reporting. The accumulation and processing of actual, reliable,
comprehensive information about the objects of the land and property complex is
achieved by improvement of control and analysis forms for the purposes of making
management decisions, which will be a component of management accounting.
Formalized analytical requests on the land availability and use of property show the
level of economic efficiency of research and production activity by the centers of
responsibility, innovation-investment projects and types of innovative products of the
NAAS network. And formalized analytical research requests in the areas of NAAS
structural units will allow their results to be used in interdisciplinary research.

The use of spatial analysis techniques on such amount of data opens up
considerable opportunities for the study of factors of influence and the identification
of patterns. The large volume of data covering different regions of Ukraine, different
natural and climatic conditions and different technologies makes it possible to use
modern methods of factor and spatial analysis.

10. Planning and strategy. The ASM is based on the need to provide the data
management system for the Academy's development strategy, long-term and annual
plans of its institutions and enterprises. It will allow specifying the scientific and
industrial specialization of enterprises, creating crop rotations in different natural and
climatic conditions, improving methods and forms of land use, developing new
technological techniques. The use of automatic control systems in the planning of
research and agricultural production as part of management accounting will ensure
high accuracy of planning the use of fuel, seeds, fertilizers, plant protection products,
distribution of agricultural machinery in crop rotation fields, and, accordingly,

reducing the cost of production. The functionality of the ASM will serve as a basis for
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modeling and predicting spatial development. The implementation of the
recommendations the INSPIRE Directive will give an opportunity the integration of
Ukrainian agrarian science into the international scientific community.

11. The stages of ASM development include: the concept, requirements for
technical specifications, technical specifications, project development, project
implementation, pilot operation and implementation into production.

12. Software. Open source software is used to develop and maintain the ASM.

Conclusions. Modern world and domestic experience testifies to widespread
use of geoinformation technologies for land management, real estate objects,
economic infrastructure in large corporations, territorial communities, settlements and
regions.

Formation and improvement of the automated system of management of the
land complex of NAAS of Ukraine is an important stage of creation of a platform for
transition to digital data and digital processes not only in the management of the land
and property complex of NAAS, but also in agrarian science, which will ensure
efficient use of state property and fulfillment of statutory of the Academy's tasks.

The implementation of this system will help to increase transparency in the use
of objects of land and property complex at all levels. It is also an important step in
implementing the principle of combining science, business, the manufacturer and the
consumer of innovative products. The openness of some of the data in this system can
serve as a platform for spreading best practices for domestic agricultural producers.

The development of this system is a step towards the creation of a unified
innovative product for the market of agricultural producers of different forms of

ownership and management.
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Hosakoscbknii JI.S., JTopomr M.M., TapHonoabchbkuii A.B., I6arymiin
LI

Konnenryaabni migxogu a0 ¢opMyBaHHSI AaBTOMATH30BAHOI CHCTEMH
YOPaBJIiHHA 3eMeJbHO-MAailHOBUM KoMIuiekcoM HamionaabHoi akamemil
arpapHmMx HayK YKpaiHu

Ob6rpynmosaro 8adACIUBICD CMBOPEHHsL ma VOOCKOHAIeHHS
asmomamu308amHoi  cucmemu  YNPAaGuiHHA — 3eMENbHO-MAUHOBUM  KOMNJIEKCOM
Hayionanvnoi axaoemii acpapnux nayx Ykpainu. Haconoweno na neobXioHocmi
8DAXYBAHHA  NPUHYUNI6 |  CMAHOAPMI8  HAYIOHANbHOI  IHpacmpykmypu
2e0npoCcmoposUx OaHUX.

Hageoeno maxki ocnoeni cknadosi asmomamu308aHoi cucmemu YNpaeiiHHs
3emenvHumMu pecypcamu ma nepyxomicmio HAAH: 06 exkmuuii cknao oanux, poni ma
pieni  docmyny 00 cucmemu, 3axucm iHgopmayii, OizHec-npoyecu ma
(DYHKYIOHANbHICMb, NPOCMOPO8A MA OP2aHI3AYiliHA CMPYKMypa, SAKiCmb OAHUX,
PempocneKxmued, anaiz OaHuUx ma 36iMmHiCmo, NIAHYBAHHSA MOWO.

3anpononosano uoinumu OeKilbka npeoMemuux On0Ki6 OizHec-npoyecie, Ha
SAKI CnpsAMOBaHe YNpaeiiHHs 00 €kmamu 3emenvHo-MatHoeozco komniekcy HAAH:
BU3HAYEHHS NPABOBO2O CMAmycy ma 3abe3nedenHs. KOHMpOomo 3ad OOMPUMAHHAM
npaso6o20 pedcumMy GUKOPUCTAHHA 3eMENbHUX Ppecypcié ma Hepyxomo20 MAauHa,
HAYKOBO-0OCNIOHI ~ pobomu  ma  eKCNepuMeHmanbHi  po3poOKU,  BUPOOHUUO-
20CN00apcouki, 00CIY208yI04l MA OONOMIJICHI npoyecu; MOHIMOPUHS aHANI3 ma
36IMHICMb, 63AEMO0I 3 THWUMU cepeicamMu ma IHmeponepadenvHicms OaHUX,
sepupixayis ma eanioayis OaHuXx.

Cepeo ocHnosnux 3a80anv cucmemu. 2eoinghopmayitina 6a3a OAHUX PEUOBUX
npas Ha Hepyxome MAauHO ma ix oOMedceHb, IHEeHmAapusayis ma MOHIMOPUHL
3eMenbHUX pecypcis, YNopsoKy8aHHs CIIbCbKO20CNOO0APCLKUX Y2i0b, 00K 0CcOONU80
YIHHUX 3eMeNb, 30H)8AHHS A PAUOHY8AHHI MOUO.

Ilpu poszensdi nioxodie 0o GopmysanHs 3a3HAYEHOI ABMOMAMUZ0BAHOL

cucmemu 8pAX06AHO ocobnusocmi HayKOQO'OOCJZi()HOZO ma HAe4aibHO20
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NPUSHAYEHHs 3eMeNbHO-MaliHo8o2o komniaekcy HAAH i tioco eascaugicmv 0
HAYiOHAIbHOI be3neKu Kpainu.

Knwuosi  cnosa:  3emenvHO-MAUHOBUU — KOMNAEKC,  3eMENbHI  pecypcu,
HEepYXoMicmb,  ABMOMAMU306AHL  CUCMEMU  YNPAGIIHHA, iHppacmpykmypa
2e0npoCmMoOposUX OAHUX, O0EPHCABHA BIACHICMb, 3eMAeyCMpIll, 3eMeNbHUll Ka0acmp,
IHhopmayitino-ananimuyta cucmema.

Hoeaxosckuii J1.4., Topouws H.M., Tapnononscxuii A.B., Hoamynnun II.H.

KonnenryaabHupie mnoaxoabl K (GOpMHPOBAHHI0O aBTOMATH3MPOBAHHBIX
CHCTEM YIPABJICHHUS 3eMEJIbHO-MMYILIECTBEHHbIM KOMILIeKcoM HaumoHaabHOM

aKaACMHUN arpapHbIX HAYK YKpaI/IHbl

ObocHosana BAINCHOCID co30anusl u COBEPULEHCMBOBANUS
ABMOMAMUBUPOBAHHOU ~ CUCMEMbl  YNPAGIEHUS  3eMeNbHO-UMYUeCTNEEHHbIM
Komnaexcom Hayuonanvnoti axademuu acpapnvix Hayxk Yrpaunvi. Ommeuena
HeoOX00UMOCMb yuema NPUHYUnos8 u CMaHoapmos HayuoHAIbHOU UHPPACPYKMYpbl
2e0npoCMpaHCMEEHHbIX OAHHDBIX.

Ilpugedenvt cnedyrowjue 0CHOBHbIE COCMABTAIOWUE ABMOMAMUIUPOBAHHOL
cucmemvl YNpAGNeHUs 3eMelbHbIMU pecypcamu U Heosudcumocmvio HAAH:
00beKmHubIll cocmas OAaHHLIX, pPOAU U YPOBHU OOCHIYNA K cucmeme, 3auuma
ungopmayuu, OusHec-npoyeccol U @DYHKYUOHANbHOCMb, NPOCMPAHCMBEHHAS U
OpP2aHU3AYUOHHAS CIMPYKMYPA, KA4ecmeo OaHHbLX, pempoCneKmued, aHaiu3 OaHHbIX
U OMYemHOCMy, NIAHUPOBanUe U Op.

IIpeonooiceno evioenums HeCKONLKO npeoMemuublx OJI0K08 OU3HeC-npoyeccos, Ha
KOmopble  HANpaeieHo  YNpaeieHusi O00beKmamu  3eMelbHO-UMYUeCmEeHHO20
Komnnexca HAAH: onpedenenue npasosoeo cmamyca u obecneyeHuss KOHmMpoJs 3d
coOno0eHueM NpagoBoeo  PexdCUMa  UCHONb306AHUSL  3eMENbHbIX  pPecypcos U
HEeOBUINCUMO20 umywecmea, HAYYHO-UCCe008AMENbCKUE pabomul u
IKCNepUMEeHMAIbHbLe paspabomxu; NPOU3B00CMBEHHO-XO3AUCNEEHHDLE,

06Cle9fCI/l661}0u4u€ u ecnomozcamenlbHvle npoyeccvl, MOHUMOPUHS  AHAIU3 U
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omuemHocmy, 83aumooelicmeue ¢ OpyeuMU Cepeucamu U uUHmeponepadeirbHoCmy
OaHHbIX, Bepuurayus u 8a1udayusi OAHHLIX.

Cpeou ocnosmnbix 3a0au cucmembl. 2eoOUHPOPMAYUOHHAS 6A3a OAHHBIX NPA8 HA
HeOBUNCUMOE UMYWECmB80 U UX O02PAHUYEHUU, UHBEHMAapu3ayus u MOHUMOPUHS
3eMENbHbIX Pecypcos, YNOPAOOUeHUe CeNbCKOXO3AUCBEHHBIX Y20Oull, yyem 0codo
YEHHbIX 3eMellb, 30HUPOsanUe U patloHuposarue u op.

Ilpu  paccmompenuu n00X0008 K gdopmuposanuto  YKA3aHHOLU
ABMOMAMU3UPOBAHHOU cucmembl yumenwl ocobenHocmu HAYYHO-
UCC1e008amenbCKo20 U Y4eOH020 HAZHAYEHUS 3eMelbHO-UMYUEeCMBEHHO20 KOMNIEKCA

HAAH u ezo 3nauenue 01 HAYUOHALHOU OE30NACHOCMU CIMPAHDL.

Knrwueewvie cnosa: 3emenbHo-umyuiecmeenublil. KOMNIEKC, 3eMellbHble Pecypchbl,
HeOBUNCUMOCMb, ABMOMAMUSUPOBAHHbIE CUCTEMbl YNPAGIeHUs, UHDpacmpykmypa
2e0NpPoOCmMpaHCmMBEeHHbLX OQHHDbIX, 20cy0apcmeenHas cobCcmeeHHOCMmb,
3eMaeycmponucmeo, — 3eMenbHbll  Kadacmp,  UHGOPMAYUOHHO-AHATUMUYECKAs

cucmema.
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