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Abstract.

Based on the fulfilled researches, it was found that the state land cadastre
system's fullness with respect to the land cadastre objects envisaged by the legislation
does not meet the modern needs, which does not allow state and local governmental
bodies, individuals and legal entities to make management decisions at the
appropriate levels. Two of the most difficult problems are the absence of institutions
of scientific cadastre support among the cadastre institutions and the removal of
territorial communities as consumers and customers of land cadastral information
from the land cadastre. It is revealed that the cadastre information contains a large
number of errors and inaccuracies, and its structure, organizational and legal
frameworks, and information processes require significant improvement. In view of
this, the authors present proposals to correct deficiencies in the functioning of the
land cadastre system on the basis of complex scientific research of lands of

institutions, organizations and enterprises of NAAS. These proposals include



improvement of the methodology of the land cadastre maintenance, of the methods,
rules, standards and classifiers used in land management and cadastre in current
economic conditions, restoration of the state statistical report on land resources in
the cadastre; development of information and analytical support for managing land
resources at different levels through appropriate electronic offices; cadastre
development as a basis for national geospatial data infrastructure. Particular
attention is paid to the application of scientific principles in conducting the land
cadastre (completeness, mirror image, trust, insurance, continuity, consent, publicity)
in the light of world trends.
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Actuality. The effectiveness of managerial decision-making regarding the
regulation of land relations in Ukraine, the organization of rational use and protection
of land resources, the implementation of land management, the conduct of land
valuation activities, the formation and maintenance of town planning cadastre and
other cadastres of natural resources as well as payment for land are entirely related to
the availability to the state authorities and bodies of local government, individuals
and legal entities of a complete, reliable (legally motivated) information and
analytical software. Such information resource should be contained in the unified
system of land information according to the current legislation of Ukraine — in the
State Land Cadastre. Such information and analytical support should also be made
available to territorial communities, business structures, investors, scientific
institutions.

The holder of the State Land Cadastre of Ukraine is the central executive body
implementing state policy in the field of land relations — the State Service of Ukraine
for Geodesy, Cartography and Cadastre, and its administrator is the state enterprise
“Center of State Land Cadastre”, which belongs to the sphere of management of this
service. However, there are no cadastre institutions for the scientific support of land

cadastre and territorial communities (as consumers and customers of land cadastral



information are not involved in the land cadastre), which would significantly improve
the process of filling this registration system.

Article 1 of the Law of Ukraine “On the State Land Cadastre” defines that “State
land cadastre is the only state geoinformation system, containing data on lands located
within the state borders of Ukraine, their purpose, restrictions in their use, as well as
data on quantitative and qualitative characteristics of land, their assessment, of the
distribution of land between owners and users” [1].

According to the law, the objects of the State Land Cadastre are defined as: 1)
lands within the state borders of Ukraine; 2) lands within the territory of the
administrative-territorial units; 3) land use restrictions; 4) land plots.

Since 2013, the land cadastre in Ukraine is maintained on a modern information
technology platform, the important elements of which are made available to the public
in the form of a public cadastral map. The system is based on an open source software.
The platform includes hundreds of geospatial and attribution modules and objects
such as Web, GIS, WMS, NSDI, relational databases, geoserver, analytics, spatial
modeling and more. The cadastral system has a modern, extremely high level of
protection of information and information processes from the organizational and
software point of view. Since its launch, it has registered tens of millions of lands and
changes to it. The system currently handles over one million requests per day.

The national cadastral system interface is constantly being improved, acquiring
new tools and useful features. The system exchanges data between the land cadastre
and the state register of corporeal rights to real estate. Currently, the list and content
of electronic information services of the cadastral system is being expanded and
improved. A separate module of the system is the regulatory and monetary assessment
of agricultural land.

However, the formation of the Ukrainian cadastre cannot be considered
complete, since it does not contain information about all land plots and lands of the

State, the cadastre data contains a large number of errors and inaccuracies, and its



structure, legal framework and information processes require significant
improvement.

Analysis of recent researches and publications.

Researchers from the Land Management Institute of the National Academy of
Sciences of Ukraine conducted research, the results of which found that the land
cadastre, currently being conducted in Ukraine, has a number of significant
shortcomings and needs improvement in light of scientific substantiation and use of
the best world experience. The above gives grounds for the relevance and validity of
the research.

Although these issues are problematized in the works of Ukrainian scientists and
in the publications of civil activists, the background and sequence of eliminating the
problems related to the current land cadastre system in Ukraine and making proposals
for its improvement have not been fully explored.

The purpose of the research is to investigate the theoretical and methodological
principles of the formation and maintenance of the State Land Cadastre in Ukraine,
to assess its compliance with modern needs.

Results and discussion. The Law of Ukraine “On the State Land Cadastre”
(Article 3) defines the principles of maintaining the land cadastre, which include: the
obligation to include information about all its objects in this system; ensuring the
objectivity, reliability and completeness of this information; compliance with the law
when entering, receiving, distributing and storing information; openness and
accessibility of information; continuity of entering information about the objects of
the State Land Cadastre, which are changing; information on the objects of the State
Land Cadastre, which are changing and documentation of all information (Article 3).

From a scientific point of view, we believe that these principles should be
supplemented by scientific principles of land cadastre, the compliance with which is
important to achieve: completeness, mirror image, trust, insurance, continuity,

consent, publicity [2, 3]. These principles are formed by us in the light of world trends



and can serve as a basis for further scientific support of the land cadastre of Ukraine
(Fig. 1).
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Figure 1. Proposals for the principles of land cadastre in Ukraine, formed in the
light of global trends.

Thus, according to the Bensenberger principle [4], “the cadastre remains useless
until it is completed for a specific geographical area”. Therefore, the cadastre must be
complete. That is, regardless of the nature of the terrain, it must provide a
comprehensive description of all the land in each region. The law of Ukraine defines
the claimant principle of cadastre functioning, therefore a considerable part of the
land remains not covered by the cadastre.

According to the Ruoff's principle [5], the cadastre should mirror the contents of
the documents that are the basis for cadastral registration. Although the Ukrainian
cadastre has high-tech information integration with other state registers, including the
state register of corporeal rights to real estate, the priority remains with the paper
source legal documents. For example, the cadastre does not include about 4 million
land plots, state acts on which had been issued by 2013 without cadastral numbers.
Also, about 1.5 million ha of land of collective ownership remain unregistered in the

cadastre.



Obviously, the opposite principle must be observed as well — the only
information with the official status should be entered in the cadastre. Recently, this
principle has been violated by the government of the country, since a number of non-
core and informal data and background layers, not supported by legal documents and
therefore not legitimate, have been added to the cadastral map,.

The cadastre must be provided with an appropriate geodetic and current mapping
basis. These are, in particular, orthophotos that were created during the years of 2005
— 2011 and are now out of date because they are considered obsolete and unreliable

(with an update period of not more than five years).

2018 Google

Fig. 2. Orthophotos on the example of the Demkivsky village council of Drabiv
district of Cherkasy oblast.

In accordance with the principle of trust (Ruoff's second principle), the cadastre
should serve as the sole source of information on land plots for consumers, and it
should not be questioned whether the cadastre data is reliable. In current Ukrainian
conditions, the cadastre can be the only source of up-to-date information about all
objects of cadastral accounting. However, the level of trust in a cadastre decreases
due to the large number of errors and inconsistencies in its inventory, and they have
not been corrected for many years. This principle is violated by the presence of the

following errors: topological, logical and semantic [5].



Topological errors include: self-intersection of boundaries of land plots, their

complete or partial duplication, displacement of all or some of their points, their

overlapping or breaks, errors in the coordinate system and others (Fig. 3).
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Fig. 3. Topological errors in the cadastre on the example of the Demkivsky

village council of Drabiv district of Cherkasy oblast.

Logical errors in the cadastre can be attributed to errors in the coding of cadastral

numbers, zones, quarters, purpose, ownership, etc. (Fig. 4).
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Fig. 4. Logical errors in the cadastre on the example of the Demkivsky village
council of Drabiv district of Cherkasy region.

Semantic errors include, for example, the situation when the area of the land in
the exchange file does not correspond to the area of the land provided by the
documentation on land management.

According to the insurance principle (Ruoff's third principle) [5], any losses
incurred by a diligent user of cadastral information as a result of trust in the cadastre,
which in fact proved to be unreliable, must be fully compensated by the state or the
cadastral accounting authority. There are no such compensations provided by the
legislation of Ukraine.

According to the Kurandt principle [4], any changes to the property in the
cadastre are permitted only with the consent of the owner of the property. Although,
this “principle of consent” is directly established by Ukrainian law, since 2015, the
directive of the central executive body on land resources has opened land registration
books without the knowledge of the owners, which led to an artificial increase in

errors in the information of millions of land.



The continuity principle (another Kurandt principle) [3] states that any changes
to real estate shall not be valid until the relevant data is added to the cadastre. At
present, the division, consolidation, redistribution, allocation or refinement of land
boundaries in Ukraine becomes valid only if the cadastre is amended accordingly.
However, from the procedural point of view, the processes of land registration and the
establishment of legally significant material rights to them are torn between the
registration and cadastral systems. The latter is technical in terms of legal relations.

The boundaries of the territories of the administrative-territorial units of Ukraine
are determined among the objects of the state land cadastre. However, the current
legislation does not provide the cadastre with the boundaries of united territorial
communities and territories of village councils. The number of settlements is
insignificant, the limits of which are reflected in the land cadastre (about 5%), which
complicates the exercise of power by local governmental bodies. And those
boundaries of the administrative-territorial units, entered in the cadaster, often contain
errors, cross the boundaries of land, cadastral quarters and mode-forming objects.
Information about agricultural land areas and land of administrative and territorial
units, provided by the Law, are also missing from the cadastre.

Moreover, the cadastre boundaries of regions and districts do not always
coincide with the boundaries defined by the map of the administrative and territorial
structure of Ukraine maintained with the participation of the Ministry of Regional
Development.

An 1mportant component of the land cadastre is the set of classifiers and
directories that characterize certain legal, economic, social and spatial aspects of land.
Such classifiers include: land categories, types of purpose, types of land use and
others.

However, there are a number of problems in the cadastre due to repeated
changes, inconsistencies and insufficient detail of such classifiers. For example,
current classifiers do not have identifiers for part of the lands of scientific institutions,

enterprises and organizations, such as: research fields, demonstration sites, buffer



zones, etc. Today, it is impossible to analyze land within and outside settlements in an
automated way.

The lack of mechanisms for correcting errors in the classifiers has led to the
fact that the cadastre currently contains more than 50 thousand unique types of land
use instead of 120 types stipulated by the order of the State Land Committee of
Ukraine.

In today's market conditions, this has certain legal risks and has a negative
impact on the economic development of the territories. Therefore, it is necessary to
develop new, more sophisticated classifiers, including types of land use. The concept
of types of land use, which currently has almost no meaningful load in the cadastre,
requires separate research and methodological development.

The drawback of the legislation on the State Land Cadastre, in our opinion, is
the fundamental absence, among its objects, of land and land use boundaries. For
example, the cadastral map does not identify any land owned or used by a particular
individual or entity. Of course, this information is debatable in terms of personal data
protection. But it is important for the authorized user to have complete information
on their own objects.

The analysis we conducted for the Demkivsky village council of Drabiv district
of Cherkasy oblast indicates that agricultural land use is not optimally formed in it;

there is a discrepancy among the registered rights to the actual use of land (Fig. 5).
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Fig. 5. Agricultural land use, based on secondary law, on the example of the
Demkivsky village council of Drabiv district of Cherkasy region.

There are so-called annual “land plots exchanges”, which are often not
documented. This is explained by the fact that one agro-holding, on an oral contractual
basis, actually processes land leased by another agro-holding within the land. And
vice versa. This leads to potential risks and transaction losses (such as raider
hijacking, fraudulent schemes, speculation).

There is a need in the agricultural producers' management system to reflect the
state of agricultural production and economic use, which is not the object of the land
cadastre. However, such information is extremely important for management
decisions in the field of agricultural production at different levels of the hierarchy of
government and corporate governance.

First, it shows the spatial location of crops, the extent of their concentration,
and the level of ignoring the scientific principles of cultivation. Please note that
despite the large number of landownings, in fact, only a limited number of export-
oriented crops is cultivated on large land areas without considering the principles of

crop rotation and agri-environmental restrictions.
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Secondly, comparing the boundaries of actual land under use with the
boundaries of registered property rights is an important source for management and
control in land relations. Figure 6 shows the missing areas in the cadastre that are
being processed. Areas, displayed in the cadastre but processed without registered
leases, are also listed. If for land plots, such use can be explained by cadastre errors,
and requires additional identification, then for state and communal land, so-called

“self-seizure” is subject to careful checks by the relevant controlling bodies.
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Table. Structure of agricultural land use by rights

Agricultural land use Area, ha %to total
In unregistered areas 169,5 4,9
No registered rental rights 342,0 9,8
With registered rights 2979,8 85,3
Total 3491,3 100,0

Dataused in calculation : https://map.c

Fig. 6. Absence of rights to use agricultural land on the example of the
Demkivsky village council of Drabiv district of Cherkasy oblast.

In this respect, a wide range of zones and boundaries of restrictions,
encumbrances, land easements, boundaries of other rights that collectively determine
the legal regime of land uses should be formed in the land cadastre. The
institutionalization of land relations in this way will allow the formation of a legal
regime that will be optimal both in terms of economic efficiency and in terms of
sustainable rural development.

Despite the fact that the legislation states the need for cadastral registration of

limits of land use restrictions, such objects consist approximately 1-2% in the
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cadastre. The lack of institutionalization of restrictions can lead to high direct and
indirect risks for buyers and territorial communities in the implementation of the
agricultural land market.

Ignoring the agrarian science has led to a number of shortcomings in the
functioning of the land cadastre. The information and analytical support of the
cadastre regarding the qualitative characteristics of land, including their types,
agricultural production groups of soils, erodedness, the need for conservation and
implementation of other measures for the protection of land, is insufficient for
managerial purposes. The work, aimed to create a digital terrain model in the cadastre
as a land protection information platform and anti-erosion measures, has not been
completed.

The current land cadastre does not contain information for comprehension of the
transformation processes taking place in both socio-economic and physical-
geographical spaces. Just imagine the extent of this problemToday we do not know
exactly how the plowing of farmland is changing, how urbanization, self-
afforestation, climate change, rural depopulation affect the transformation of land.
What is the dynamics of commercial and industrial development of land by types of
economic activity and forms of management? This cadastre problem is exacerbated
by the actual elimination of national statistical reporting on land, which was
previously conducted in the “6-zem” form.

The National Academy of Agrarian Sciences of Ukraine is one of the largest land
users of state-owned lands, the information on which must be entered in the state land
cadastre. However, according to our research, less than a half of the lands of NAAS
institutions, enterprises and organizations are registered in the land cadastre. In this
case, even the information on the registered land plots contain a large number of errors
in the types of intended use, forms of ownership, areas, rights. This situation leads to
significant risks of losses and inefficient use of state-owned land.

Conclusions. Scientists at the Land Management Institute of the National

Academy of Sciences of Ukraine see the possibility of correcting deficiencies in the
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functioning of the land cadastre by carrying out complex scientific researches and
further introduction of their results. Such proposals are currently being worked out on
the basis of the lands of NAAS institutions, organizations and enterprises.

Further improvement of the land cadastre system in Ukraine should proceed
from the need to solve the following problems:

e improvement of the methodology of land cadastre management, methods,
rules, standards, classifiers used in land management and cadastre in modern
economic conditions;

e improving the quality of the State Land Cadastre data, including updating
its geodetic and mapping bases, updating orthophoto maps;

e error correction in both spatial and attribute data and in data updating
procedures;

e  ensuring the processes of filling the land cadastre data;

e updating of cadastre classifiers and directories;

e improving digital processes and optimizing them, including the further
development of electronic cadastre services;

e restoration of the state statistical report on land resources in the cadastre;

e development of information and analytical support for land management
at different levels (e.g. by hierarchy, state — region — district — local government —
economic entities — citizens) through appropriate electronic offices;

e ensuring self-financing and payback of services of the state land cadastre;

e development of the cadastre as the basis for national geospatial data
infrastructure;

e  harmonization of state information systems and cadastres with each other;

e  preparation of a cadastre for information and analytical support for the
development and regulation of the agricultural land market (market monitoring
system).

Thus, it is necessary to focus on the future in improving the land cadastre. This

applies to both the technical aspects and the fundamental principles of the system. It
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is important to conceptually adhere the focus of the Ukrainian cadastre on
multipurpose use, automation, service integration, geocoding and transformation of

the country's digital space.
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Topow .M., I6amynnin IIL1., Taprononscokuii A.B., Jopow O.C.

HAYKOBE OBIPYHTYBAHHS VYIOCKOHAJIEHHSA CHUCTEMHU
JEPXKABHOI'O 3EMEJIBHOI'O KAJJACTPY B YKPAIHI: TEOPETHYHI
TA METOJAOJIOI'TYHI 3ACA/IN

Annomauia. Ha niocmasi nposederux 00Cnioxcens 3 ’saC08aHO, U0 HANOBHEHICb cUCmemu
Hepoicasnozco 3emenvHozo kadacmpy Cmoco8HO nepeddayeHux YUHHUM 3aKOHOOABCEOM 00 €Kmie
3eMeNbHO20 KA0acmpy He 8i0n06ioac CyuacHum nompeoam, wo He 00360JI5E OP2aAHAM 0ePIHCABHOL
671A0U MA OP2AHAM MICYEB8020 CAMOBPAOYBAHHSA, (DIZUYHUM MA IOPUOUUHUM 0COOAM 30TUCHIO8AMU
VNPAasNiHChKI piulerHs Ha 8i0noGioHUX pisHsax. OOHIEN 13 BUHAUATLHUX NPOOIeM € me, Wo ceped
iHcmumyyiti kadacmpy 6iOCYmHi YCMAHO8U 3 HAVYKOBO20 3a0e3neuenHs 6e0eHHS 3eMeNbHO20
Kaoacmpy ma 8i0CMOPOHEHHs MePUMOPIANbHUX 2POMAO AK CHOHCUBAYIE MA 3AMOBHUKIE 3eMeNbHO-
Kaoacmpogoi ingopmayii 8i0 edenHs 3eMelbHo20 Kaoacmpy. Buseneno, wo y eioomocmsx
Kaoacmpy MICMUmsCcs 6eluKd KilbKIiCmb NOMUNLOK [ HemouwHocmell, a 1020 CmpyKmypd,
OpeaHizayitino-npasosi  3acadu ma  iHGopmayitHi  npoyecu  NOMpedOYVIOMb  CYMMEBO20

VOOCKOHANEHHA. 3 02130y HA ye, asmopamu HaseoeHi Npono3uyii 3 6UNpasieHHs HeoOoNiKi )
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@yHKYIOHYBAHHI cUCMeMU 3eMelbHO20 KA0Acmpy Ha Niocmasi npoeedeH s KOMNIEeKCHUX HAYKOBUX
o0ocniddiceHb Ha 0a3i 3emenb YCmaHos, opeawizayiti ma nionpuemcme HAAH, cepeo saxux
npiopumemuy nO3UYi0 3aUMAarOms: YOOCKOHANEHHA MeMOO0N02il 6e0eHHs 3eMeNbHO20 KAOdACmpy,
MemoOux, npasui, CmaHoapmis, Kiacugpixamopis, sAKi GUKOPUCNOBYIOMbCA Y 3eMaeycmpoi ma
Kaoacmpi y Cy4acHux eKOHOMIYHUX YMOBAX, BIOHOBIEHHS 0EPAHCABHOI CIMAMUCTNUYHOL 36IMHOCMI 3
3eMeNbHUX pecypci8 y cKaadi Kaoacmpy; po36UmoK IHGOPMayitiHo-aHanimuyHo20 3a0e3nedents
VIPAGNIHHS 3eMENbHUMU Pecypcamu HA PI3HUX DPIGHAX uepe3 8IONO0GIOHI eleKMpPOHHI Kabinemu,
PO3BUMOK KA0acmpy K 0CHO8U HAYIOHALHOI IHpacmpykmypu ceonpocmopogux oanux. Ocoonugy
yeazy NpuoileHo 3acmocyéaHH!0 HAYKOBUX TMPHUHIMIIB Yy BEJICHHI 3e€MeIbHOrO KaJIacTpy
(3aeepuenocmi, 03epKaIbHOCMI, 008ipU, CMpPaxyeants, besnepepsHocmi, 3200u, NYONIYHOCMI) 3
VPAxy8aHHAM C8IMOBUX MPEHOIB.
Knrouoei cnosa: oeporcasnuil 3emenbHuLl Kaoacmp, HayKose 00IpYHMY8aHHs, NPUHYUNU,

MemoO0N02is 6e0EHHSA 3eMeNbHO20 Kadacmpy, NOMUJIKU, HemoYHOCMmI

lopow UM., Ubamynnun LY., Taprononvckuii A.B., Jopow O.C.
HAYYHOE OBOCHOBAHHUE COBEPHIEHCTBOBAHUSA CHUCTEMbI
T'OCYJAPCTBEHHOI'O 3EMEJIBHOI'O KAJACTPA B YKPAUHE:
TEOPETHYECKHUE U METOJOJTOT'MYECKHUE OCHOBbBI

Ha ocnosanuu nposedennvix ucciedosanuii yCmano8ieHo, Ymo HanoaHeHHOCMb
cucmemovl  locyoapcmeennozo  3emenvbHO2O Kadacmpa OMHOCUMENLHO
npeodycMompenHvlX OelcmeyIouuM 3aKOHO0AmenbCmeom o00beKmos 3emenbHO20
Kaoacmpa He cOOmeemcmeyem COBPEeMEHHbIM NOMPEeOHOCMAM, YUMo He NO380JsAem
Opeamam 20Cy0apCmeEeHHOU 61acmu U Op2aHaM MECHmHO20 CAMOYNPAGIeHUs,
Qusuyeckum U 1OPUOUHEeCKUM TUYAM OCYUWeCMENamsb YNpasienyecKkue peuleHus: Ha
coomeemcmayrouux ypoeusax. OOHUM U3 21asHbIX NPOOIIeM ABIAEMCS MO, YMO cpeou
UHCIMUMYMO8 Ka0acmpa OMmCymcmeyiom yupexicoeHuss no Hay4Homy o0OecnedeHuio
8e0eHUs 3eMENIbHO20 KAO0ACmpd U OMCMPAHEHUsT MepPUmopUaIbHblX OOWUH KAK
nompebumenei U 3aKA34UKO8 3eMENbHO-KAOACMPOBOU UHGOpMayuu Oom 6e0eHusl
3emenvHo20 Kadacmpa. Bulaeneno, umo 6 ceedeHusx Kaoacmpa cooepiHcUmcs
OONbLUOE KOMUYECmB0 OWUOOK U HEMOYHOCMEl, a e20 CMPYKmypa, Op2aHu3ayUOHHO-

npaeoevle OCHOBblL U MHQbOpMCZZ/;MOHHble npoyeccosl mpe6yi0m CYUWEeCNBEHHO20
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VCOBEPUIEHCNBOBAHUA. YUUMbLEAsi 2MO, ABMOPAMU NPUBEOEHbl NPEOTONCEHUS NO
UCNPABNIEHUIO HEOOCMAMKO8 8 DYHKYUOHUPOBAHUU CUCTEMbL 3eMeNbHO20 KA0acmpa
HA OCHOBAHUU NPOBEOeHUs] KOMNJIEKCHbIX HAYYHbIX UCCAe008aHUll Ha basze 3emenb
yupesicoenull, opeanusayuti u npeonpusmuti HAAH, cpeou komopuix npuopumemmuyio
NO3UYUIO 3AHUMAIOM. COBEPUIEHCBOBAHUE MEMOO0N02UU BEOCHUSL 3eMeNbHO20
Kaoacmpa, mMemoouK, Npasui, CmMaHoapmos, KiacCu@ukamopos, UCHONb3YeMbIX 8
3emaeycmpoicmee U Kaoacmpe 8 COBPEMEHHbIX OKOHOMUUECKUX VCILOBUSX,
B80CCMAHOBIEHUE 20CYOAPCMBEHHOU CIMAMUCTMUYECKOU OMYEMHOCMU NO 3eMeNbHbIM
pecypcam 6 cocmage Kaoacmpa pazgumue UHGOPMAYUOHHO-AHAIUMUYLECKO2O
obecneueHuss YNpasieHusi 3eMelbHbIMU pPecypcamu HA pPA3HbIX YPOGHAX Uepe3
coomeemcmayowue 1eKmpontble KabuHemvl, pazeumue Kaoadcmpa KaKk OCHOBbI
HAYUOHANLHOU — UHGPACMPYKMYPbl  2eONPOCMpPancmeenHvlx  0auuvix. (Ocoboe
BHUMAHUE VOeleHO NPUMEHEeHUN) HAYYHbIX NPUHYUNOE 6 BeOeHUU 3eMelbHO20
Kaoacmpa (3asepuenrHocmu, 3epKAIbHOCU, odosepusi, cmpaxosanue,
Henpepul8HOCMU, CO2NACUS, NYOIUUHOCMU) C YUemom MUPOBbIX MPeHO08.
Knwuesvie cnosa: 2ocyoapcmeeHHblll  3eMeNbHbll  Kadacmp, HAy4Hoe
000CHOBaHUe, NPUHYUNDBL, MEMOOONI02USL Be0EHUSl 3eMENIbHO20 KAoacmpd, ouuodKu,

Hemo4YHocnu
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