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Abstract. The paper presents the results of research on the development of a GIS
database for the tasks of normative monetary valuation of lands of settlements and
highlights the applied aspects of its use on the example of Lychanka village, Dmytriv
territorial community, Bucha district, Kyiv region.

An algorithm for developing a GIS database for normative monetary valuation of

settlement lands is presented. The presented estimation algorithm allows to carry out
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with high accuracy normative monetary estimation of settlements, to carry out its
automated updating on a certain date, to receive necessary information on request, to
carry out analytical operations and construction of specialized estimation maps.

The development of the GIS database involved the implementation of two
stages. At the first stage of formation of the initial land assessment base, the attribute
table included data from the Public Cadastral Map of Ukraine on land plots within the
settlement by the following items: cadastral number of land plot, area, form of
ownership, purpose and functional use of land plot , the number of the cadastral zone
in which each land is located, the number of the land assessment area of the
settlement, the value of the base value of land, the value of the zonal coefficient
(Km2), the coefficient characterizing the functional purpose of the land (Kf),
information on the location (street name). The second stage involved the calculation
of the value of the normative monetary valuation of each of the 1279 land plots and
was performed using the built-in Arc Map function "Calculation of numerical
values".

After the development of the GIS database, the testing stage of the developed
land assessment database was performed, which involved the use of various query
execution, geospatial analysis, the use of buffering functions, topological overlay
(intersection).

As a result of the analysis, the following maps were constructed: "Influence of
local factors on the distance of land from the center of the settlement”, "Influence of
local factors on the distance of land from highways", "Influence of local factors on
the environmental situation”, "Influence of local factors on security electricity",
"Influence of local factors on the distance from paved roads"”, "Influence of local
factors on the provision of centralized water supply", "Influence of local factors on

the provision of centralized sewerage"”, "Influence of local factors on the provision of
centralized gas supply"”, "Map plots according to the results of normative monetary
assessment” , "Map of the establishment of buffer zones by the value of local
coefficients” , "Map of coastal protection strips around water bodies with the

allocation of zones of their intersection with land".



Due to the application of special functions of geospatial analysis available in the GIS
environment, examples of development of highly informative cartographic materials
in the form of special pricing zoning of the territory of the settlement are shown. The
expediency of the application of the GIS database for the tasks of monitoring the
quality of land, compliance with their legal regime and the possibility of monitoring
the implementation of fiscal obligations by landowners and users.

Key words: normative monetary valuation, GIS database, geospatial analysis,

buffering, land valuation zoning, maps.

Topicality. It is well known that the land fund of any state is a strategically
Important component of its successful operation. In Ukraine, 17.06. 2021, the Law of
Ukraine “On Amendments to Certain Legislative Acts of Ukraine on Land Use
Planning” [10] came into force, which provides for a combination of land
management and urban planning documentation in the form of a “Comprehensive
Spatial Development Plan of the Territorial Community” and expanded the
classification of restrictions. land use [4].

This, and the change of paradigm of land management and land use [15]
determines the next stage of transformation of the land management system, the issue
of land valuation is extremely important. Timely cash receipts in the form of taxes for
the use of land in the budgets of the state, territorial communities and owners are
evidence of proper fiscal policy and efficient use of land. That is why the timely
conduct of regulatory monetary valuation is a significant achievement of the stable
economic situation of local communities and the country as a whole.

In this regard, the issue of developing an automated system that would work
stably and well-organized in order to calculate the monetary value of land within the
settlements and the territory of territorial communities as a whole is quite relevant.
The introduction of geographic information systems (GIS) primarily to automate the
process of calculating the results of monetary valuation of land in settlements allows

you to save manpower and quickly update previously received information.



Analysis of recent research and publications. The urgency of integrating GIS
into the land valuation procedure has become even more important in recent years
due to the strong development and implementation of IT technologies. Gubar Yu. P.
(2019), which highlights the need to use problem-oriented geographic information
systems as an indispensable tool for the effective implementation of land relations
[5], Palekha Yu.M. , Shipulin VD, Svinaryov AV (2015) substantiate the need for
automation of cadastral works, unification of land management documentation in a
single database [8].

Similarly, the importance of the use of GIS in real estate valuation is described
in the articles by Taratula RB (2017) [12], Tretyaka AM, Panchuk O.Ya., Likhogruda
MG (1999) [14], E. Butenko and A. Kononyuk (2019) [3] and many other authors.

In the work of Patichenko OM (2013) proved the feasibility of integrating the
State Land and Urban Cadastre on the basis of a specialized geographic information
system to ensure the exchange of information between urban GIS and LIS (land
information system) normative monetary valuation of land to optimize the interaction
of urban planning and land management [9].

Given the above, the tasks of digitalization of land valuation works are quite
relevant, which is consistent with the modern concept of automation in land, urban
cadastre and land management.

The purpose of the work is to improve the algorithm for developing a GIS
database for normative monetary valuation of the settlement and the use of its results.

Materials and methods of research. The object of the study was the village of
Lychanka, Dmytriv Territorial Community, Bucha District, Kyiv Region.

The research used materials of the normative monetary valuation of land plots
(NVLP) as of 2007, including graphic materials of NVLP (in particular, soil
boundaries) [13], information on cadastral division and land plots of Lychanka
village - public cadastral map of Ukraine - more PCMU) [11].

The calculation of the monetary valuation of land was carried out in accordance

with existing regulations and guidance materials [5, 7, 10].



An integral part of the normative monetary valuation of the settlement with the
use of GIS is the creation of new and the use of existing cartographic materials.
Binding, digitization of cartographic bases, formation of GIS database and geospatial
analysis were performed using ArcGis 10.2 software.

The PCMU-based raster map base was linked to the
WGS 1984 UTM_Zone 36N coordinate system and transformed from .jpeg to .tif.
Data entry from the PCMU was carried out using a keyboard.

Research results and their discussion. Based on the original raster image of
the village of Lychanka in the context of cadastral division by digitization, the main

vector layer was created, with the identification of 1279 land plots within it (Fig. 1).
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Fig. 1. Vector layer of cadastral division of the settlement



Together, as a result of digitization of the source materials, 4 vector layers were
obtained: cadastral division of the settlement (a), land valuation structuring (b),
functional use (c), soil cover within the village of Lychanka (d) (Fig. 2).

In addition to vector graphic materials with spatial and coordinate data, an
Important component in creating a cadastre is semantic data. Descriptive data play an
important supporting role and serve as an information basis for the identification of
graphical objects, queries, calculations, analytical operations, mathematical

modeling.

Fig. 2. Architecture of vector GIS layers on the territory of the village of
Lichanka
At the first stage of formation of the land assessment base, data from the State
Land Cadastre on land plots within the settlement were entered into the attribute
table, namely:
- cadastral number of the land plot;
- area, ha;
- ownership;

- purpose and functional use of the land plot.



For land plots within the settlement, in addition to the purpose of the land plot,

the following data was added to the database:

- number of the cadastral zone in which each land plot is located;

- number of the land assessment area of the settlement;

- the base value of land:;

- the value of the zonal coefficient (Km2)

- coefficient that characterizes the functional purpose of the land plot (Kf);

- information on the location (street name).

A fragment of the database is shown in Figure 3.

OBJE cad number ownership S ha purpose
1| 3222484801:01:002:5179 Private property 0,012 B 03.07 For the censtruction and maintenance of trade buildings for the construction and m
2 | 32224846801:01:002:5083 Private property 0,08 W 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
3 | 3222484601:01:002:5028 Private property 0,145% M 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
4 | 3222484601:01:002:5017 Private property 01455 M 02.01 For the construction and maintenance of a dwelling house, cutbuildings and struct
5 | 3222484801:01:002:0252 Private property 0,11 W 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
§ | 32224846801:01:002:5058 Private property 0,1 B 02.01 For the censtruction and maintenance of a dwelling house, cutbuildings and struct
7 | 3222484601:01:002:5087 Private property 0,1072 @ 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
8 | 3222484601:01:002:5028 Private property 0,08 B 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
§ | 3222484601:01:002:5055 Private property 0,1 B 02.01 For the construction and maintenance of a dwelling house, cutbuildings and struct
10 | 3222484501:01:002:5012 Private property 0,1 B 02.01 For the censtruction and maintenance of a dwelling house, cutbuildings and struct
11 | 3222484501:01:002:0260 Private property 0,145 B 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
12 | 3222484501:01:002:0281 Private property 0,149 B 02.01 For the censtruction and maintenance of a dwelling house, cutbuildings and struct
13 | 3222484501:01:002:5041 Private property 0,143 B 02.01 For the censtruction and maintenance of a dwelling house, cutbuildings and struct
14 | 3222484501:01:002:.0188 Private property 0,145 B 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
5 | 3222484601:01:002:0187 Private property 0,145 B 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
16 | 3222484501:01:002:5020 Private property 0,08 B 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
17 | 3222484501:01:002:5218 Private property 0,06 W 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
18 | 3222484501:01:002:5182 Private property 0,075 B 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
19 | 3222484501:01:002:5168 Private property 0,1013 @ 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
20 | 3222484501:01:002.5064 Private property 0,1013 @ 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
21 | 3222484501:01:002:5198 Private property 0,0107 @ 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
22 | 3222484501:01:002:5010 Private property 0,1837 M 0:2.01 For the construction and maintenance of a dwelling house, outbuildings and struct
23 | 3222484601:01:002:5101 Private property 0,097 B 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
24 | 3222484601:01:002:0110 Private property 0,057 B 02.01 For the censtruction and maintenance of a dwelling house, cutbuildings and struct
25 | 3222484501:01:002:0111 Private property 0,057 B 02.01 For the censtruction and maintenance of a dwelling house, outbuildings and struct
28 | 3222484601:01:002:0138 Private property 0,057 B 02.01 For the construction and maintenance of a dwelling house, outbuildings and struct
27 | 3222484601:01:002:011 Private property 0,057 @ 02.01 OnA GygieHHUTES | 00CcnyroEyEaHHA MUTNoEoro GyguHEY, rocnogapceknx Gygise

Fig. 3. A fragment of the attribute table of the database

The values of the normative monetary valuation of each land plot were

calculated using the built-in calculation function.

As a result of these actions and the development of land valuation database, it

became possible to conduct automated identification of any land and obtain available

information, which as an example, structured by 12 indicators (Fig. 4). However, due

to the expansion of the list of restrictions on land use that can be established by a

comprehensive plan of spatial development of the territorial community, the general

plan of the settlement, a detailed plan of the territory [4], these indicators need

expanded.
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Fig. 4. Results of the information request on the land plot for construction
and maintenance of a residential building, outbuildings and structures with
cadastral number 3222484601: 02: 003: 0009

An important advantage of GIS is the ability to create complex queries,
especially in a large amount of disparate data. In order to demonstrate the
functionality of the developed base, a search was performed for the attributes of the

availability of centralized sewerage and water supply on land plots (Fig. 5).

Select by Attributes 4
Enter a WHERE clause to select records in the table window.

Method : Create a new selection bt
[DBJECTID] Al

[kad_nomer]

ltip_vlasnosti]

[5_ha]

lar] v

< <= Or

ls Get Unique Values | Go Ta:

SELECT * FROM zemdil WHERE:
[wated] AND[sewerage]

Clear Werify Help Load... Save...

Apply Cloze

Fig. 5. The result of the query for the attributes of local factors (centralized



sewerage and water supply)
Appropriate maps were created to visually display the influence of local factors

in the automated mode (Fig. 6-13).
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Fig. 9. Influence of local factors
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The obtained maps sufficiently demonstrate all the technical components of the
formation of the value of the normative monetary valuation of lands of the settlement
and serve as a highly informative source for the governing bodies of the local
community, potential investors, fiscal units and interested legal entities.

During the work, buffer zones were also established to determine the influence
of local factors, such as: distance from the center, distance to roads of urban
significance, distance to paved roads. An example of the use of buffer zones in this

aspect is shown in Fig. 14.
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Fig. 14. Map of installation buffer zones by the value of local coefficients



The farther the land is from the highways, the smaller the local coefficient it will
have on this basis.

Therefore, with the help of analytical operations in GIS, it is convenient to
calculate the normative monetary valuation, operational queries for attributes,
verification of geospatial data, tools for constructing buffers, and so on.

Based on the entered data and the calculated normative monetary assessment, a
map of the graphical display of the value of land plots within the settlement was
created (Fig. 15).
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Fig. 15. Map of the value of land plots according to the results of normative
monetary valuation
In accordance with the developed map, the maximum cost of land for housing

and public buildings is concentrated in the central part of the village.
Similar to the maps developed above, the buffering functions used to represent
the protective, coastal protection strips, as well as for a separate flood zone, which is

an important factor in influencing the establishment of coefficients.



With this use of the coastal protection zone, in accordance with current
legislation, a buffer with a radius of 25 m was installed (Fig. 16).

With the help of GIS tools, land plots or their parts located within the coastal
protection strips were identified, this operation was performed by analyzing their

vector and layered construction (“overlay™),in particular the intersection function.
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Fig. 16. Map of coastal protection strips around water bodies with allocation of
zones of their intersection with land plots
The results of the geospatial analysis identified parts of land plots that are in the

area of coastal protection strips around water bodies, which in this case indicates the

necessary appropriateresponse of regulatory authorities is required.



Thus, the function of automated localization of parts of land plots allows state
geocadastre bodies and land management departments of territorial communities to
carry out operational monitoring of lands with a special legal regime of use.

It is obvious that on certain plots of land there should be a regime for land use
(restriction codes 05.01 and 05.02).

Conclusions and prospects. In Ukraine, 17.06. 2021, The Law of Ukraine "On
Amendments to Certain Legislative Acts of Ukraine on Land Use Planning” is in
force, as it provides a combination of land management and urban planning
documentation in the form of a "Comprehensive Spatial Development Plan of the
territorial community" and which expands the classification of land use restrictions
and changes paradigms of land resources management and land use There is an
urgent need to develop and use during the normative monetary valuation of land
settlements geographic information systems that provide automation of results and
their prompt updating.

The given estimation algorithm allows to carry out with high accuracy
normative monetary estimation of settlements, to carry out automation of updating
for a certain date, to support the necessary information for inquiry, to carry out
analytical operations and construction of specialized estimation maps, providing
performance of fiscal functions.The use of approaches and the versatility of the use of
the obtained data during the development of the land assessment GIS database testify
to the expediency of spreading such systems at the levels of territorial communities,
and further on the lands of all communities. The use of data formats in the
development, the relative ease of work and the ability to integrate this database with
systems of other types of cadastres, create a conclusion about the prospect of
disseminating the presented example of its practical implementation.

In addition, similarly developed databases in combination with virtually
unlimited capabilities of different types of analysis will determine the most effective
types of land use for individual regions of the state, which will ultimately help

optimize the process of land management.
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yuacmka (K@), ungpopmayuro o mecmononoxcenuu yuacmka (HaszséaHue Yauybvl).

Bmopoii sman npedycmampuean pacuem genuturbl HOPMAMUBHOU OEHENCHOU OYEHKU



Kaxcooeo us 1279 3emenbHulXx yu4acmkos u Obll 8bINOIHEH 34 CYem BCMPOEHHOU 8
cpedy Arc Map gpynxyuu « Kanokynsayuu yuciosvix 3HA4eHULLy.

llocne 3asepwenus paspabomxu 6azvl Odauuvix [UC ewvinonusncs sman
Mmecmupo8anus  paspabomanHol  3eMelbHO-0YeHOuYHoU  Oa3vl, KOMOopblil
npeoycmMampueail — npuMeHeHue - PA3HOOOpPA3HbIX — UCNOJHEeHUU  3anpocos,
2e0NpOCMpPAHCMEEHHO20 — AHAIU3A,  UCNOJAb308aHuem  @yukyui  Oypepuzayuu,
MONOJI02UYECKOU ogepJiell (ceueHue).

B pe3ynomame nposedennoco ananuza nocmpoenvl ciedyroujue Kapmocxembi:
«Brusanue noxanvuwvix pakmopos no y0aneHHOCmu 3eMelbH020 YYaACmKa om yeumpa
HAceNeHHo20 NYHKmay», «BausHue J0KanbHbIX akmopos no  yOoaneHHOCmu
3eMeNbHO20 YYACmKA Om Ma2ucmpaneiy, «BausHue NOKATbHLIX Gakmopos no
9KON02UYECKOU cumyayuuy, «Bnusanue noxanvHvix akmopos no obecneuenHnocmu
aneKmpos3Hepauely, «BausHue 10KanbHbIX hakmopos Ha YOaieHHOCMb Om 00pPo2 C
meepobIM NOKpblmuem», «BausHue n0KAIbHLIX (Gakmopos Ha o0becneueHHOCHb
YEHMPANU308aHHbIM  8000CHADICEHUeMY, «Bauanue 7nokanvHvix akmopos Ha
obecneueHHOCMb  YEHMPANU308aHHOU  KaHaauzayueuwy, «BausHue  J0KanbHbix
¢paxmopos  Ha  obecneueHHOCMb  YEHMPAIU308AHHbIM  2A30CHAOICEHUEM,
«Kapmocxema cmoumocmu 3eMenvbHbIX YYACMKOE NO pPe3yaIbmamam HOPMAmMUeHoU
Oenedichoti  oyenxkuy, «Kapmocxema ycmanosku OygepHblx 30H no  GeruyuHe
JIOKanbublX Kodppuyuenmosy, «Kapmocxema npubpedxcHvx 3auWumHuX NoOJIOC
BOKpY2 BOOHbLIX 00BLEKMO8 C BblOeIeHUeM 30H UX NepecedeHus ¢ 3eMelbHbIMU
VUACKAMUY.

bnacooaps npumenenuro umerowuxca 6 cpede I'MC cneyuanvuvlx @ynxyui
2eonpoCmpaHnCcmeeHHo2o ananuza NnoKa3ambvl npumepul paspabomxu
8bICOKOUHDOPMAMUBHBIX KAPMOSPAPDUYECKUX MAmepuanod 6 6uoe CneyuaibHblx
YeHooOpasyIWux 30HUPOBOK meppumopuu  HaceieHno2o nynkma. Ilokazana
yenecoobpasnocms npumeHenus 6asvl dannvix IMUC ona 3a0au moHumopumea
KaueCmeeHHo20 COCMOSHUSL 3eMelb, COONI00eHUsl UX NpaAB08020 pedXdcumd U
B03MONCHOCIU OCYUECNENEHUS KOHMPOA 8bINOIHEHUS PUCKATILHBIX 0013ameNbCms

eﬂa()eﬂbuamu 3€MEIbHBIX YUACMKOE U NO1b3068AMEAMU.



Kntouesvie cnoea: nopmamusHnas oOenedxcnas oyenka, 6aza oannvix [HC,
2e0npoCmMpaHCmeen bl ananus, Oygepuzayus, 3emenrbHO-0YyeHOYHoe 30HUPOBAHUE,

Kapnocxemaol.

ILI. Tpopumenxo, A.M. Tpetsik, FO.B. be3rogkosa, H.B. Tpogpumenko, B.I.
3anepkoBHHUI
PO3POBKA TA BUKOPUCTAHHSA BA3U JAHUX I'IC 1JIAA 3ABJJIAHD
HOPMATHMBHOI I'POIIOBOI OIIIHKHU 3EMEJIb HACEJIEHUX
IIYHKTIB

Anomauia. B pobomi npedcmasneno pe3yibmamu 00Ci0AHCeHb po3pOOKU b6a3u
oanux I'lC 0nsa 3a60anb HOPMAMUBHOI 2POULOBOT OYIHKU 3eMelb HACENeHUX NYHKMIG
ma BUCGImIeHO NPUKIAOHI acnekmu il uKOpucmauHs Ha npuxiaodi cena Jluuauka,
JImumpiscvkoi mepumopianvroi epomaou, byuancvkoeo paviony, Kuiecvkoi obnacmi.

Hasgeoeno ancopumm pospobru d6azu oanux I'IC 0nsa nposedenus HoOpmMamueHoi
2pOouLoBoi OYiHKU 3eMmeNb HaceneHo2o nyHkmy. Ilpeocmaenenuti aneopumm OyiHKu
00360JI51€ 3 BUCOKOIO MOYHICIIO NPOBOOUMU HOPMAMUBHY 2POULOBY OYIHKY HACENEeHUX
NYHKMIB, 30IUCHI08AMU iT A8MOMAMU308aHe OHOBIEHHS HA NEe6H) 0amy, OmpUMyeamu
HeoOXIOHY IHopMayito 3a 3anumom, NPoBOOUMU AHATIMUYHI onepayii ma no6y0ogy
cneyianizo8anux OYIHOYHUX KAPMOCXEM.

Pospobka 6azu I'IC nepedbauana euxkonanusi 06ox emanis. Ha nepuiomy
emani (hopmy68aHHs BUXIOHOI 3eMelbHO-OYIHOYHOI ba3u 00 ampudoymusHoi maobaiuyi
0yn10 3aneceno oani i3 [1yoaiunoi kaoacmposoi kapmu Ykpainu npo 3emenvHi OisAHKU
8 Medcax HACEeNeH020 NYHKMY 3a4 HACMYNHUMU HO3UYIAMU: Ka0acmposuii HoMep
3eMenbHOi  OIAHKY, naowa, 2a, @opma 61acHOCmi, Yilbo8e NPUHAYEHHSA Mda
@DYHKYIOHAIbHE BUKOPUCTAHHSL 3eMeNbHOI OLIAHKU, HOMED KAO0ACMPOBOi 301U, 8 AKIl
3HAXOOUMbCS  KOJCHA 3eMelbHA OLIAHKA, HOMep 3eMeNbHO-OYIHOYHO20 DPAUOHY
HACeNeH020 NYHKMY, GeluyuHu 0a3080i 8apmocmi 3eMelbHUX OLIAHOK, 3HAYEHHs
30HanbHo20 Koeiyicnma (Km2), xoegiyichma, wo xapakmepusye hyHKyioHaivHe

npuznayenHs 3semenvuoi Oinanku (K¢h), ingopmayiro npo micye posmautyéanus



oinanku (nazea eyauyi). [pyeuti eman nepedbauag O0OPAXYHOK — 6eNUHUHU
HOPMAMUGHOI 2pouto8oi oyinku KodxcHoi 3 1279 3emenvHux Oinsinox ma 0y8
BUKOHAHUL 3 O0NOMO2010 80y008aHoi 6 cepedosuwe Arc Map ¢ynkyii « Kanvkynayii
YUCTIOBUX 3HAYEHD .

licna 3a6epwenns pospooku 6aszu oanux I'IC, eukonyeascsa eman mecmy8anHs
PpO3pobONIeHOT  3eMeNbHO-0YiHOUHOI  ba3u,  AKull  nepedbavas  3acmMocCy8aHMHs
PIZHOMAHIMHUX BUKOHAHHS 3aANUMIB, 2€0NPOCMOPOBO2O AHANI3Y, BUKOPUCTAHHAM
@yukyiti 6ygepuzayii, mononozivHo2o osepero (nepemun).

B pesynemami nposedenozo amanisy, nodoyoo8aHo HACMYNHI KAPMOCXEMU.:
«Bnaus nokanvnux ¢haxmopie wodo sidoanenocmi 3emenbHoi OLIAHKU 610 YEHmPY
Hacenenozo NyHKmy», « Bniue nokaneHux gaxmopie wooo 6io0aieHocmi 3emMenbHoi
OilAHKU 810 Mazcicmpaneuy, «Bnaue jnoxanvHux Gaxmopie w000 eKoI02iuHOl
cumyayiiy, «Bnius noxkaneHux ¢axmopie wo0o 3abe3neueHocmi eleKmpoeHepIieoy,
«Bnaue nokanvHux ¢axmopie w000 eidoareHocmi 6i0 Oopic 3 MEepouM
nokpummsamy,  «Bnaue  nokanbHux — ¢akmopie  wodo  3a0e3neyeHocmi
YEHMPAni308anumM B000NOCMAYAHHAMY, «Bnaue JnokaneHux @axmopie 1000
3abe3neveHocmi YeHmpaizo8anow Kavanizayicroy, «Bnaue noxanvrux ¢axmopis
Wooo 3abe3neueHocmi  YeHmpaniz08aHuMm  2asonocmadanuamy, «Kapmocxema
gapmocmi 3eMenbHUx OLIAHOK 3a pe3yIbmamamu HOPMAMUBHOL 2POULo80i OYIHKIULY,
«Kapmocxema  ecmanoenenns  Oygepnux 30H 30 8eIUYUHON  JIOKAIbHUX
Koegiyienmiey, «Kapmocxema npubepedcHux 3axXucHux cmye HABKOA0 B0OHUX
00 ’€Kkmig 3 GUOIIEHHAM 30H IX nepemuHy 3 3eMenbHUMU OLTAHKAMUY.

3asosku 3acmocysannto HaseHux 6 cepedosuwi I'IC cneyianvHux @yHKyitl
2e0npocmopo8o20 aHanizy, NOKA3AHO NPUKIAOU PO3POOKU BUCOKOIHHOPMAMUBHUX
Kapmoepagivnux mamepianie y 6uciadi cneyianvHux YiHOYMeEopowuux 30HYE8aHb
mepumopii Haceneno2o nynkmy. Ilokazano doyinbHicmb RPUKIAOHO20 3ACMOCYBAHHS
bazu danux I'lC Ons 3a80aHb MOHIMOpPUH2Y AKICHO20 CMAHY 3emellb, OOMPUMAHHS
IXHbO2O NPaAoB02O pedxicuMy ma MONCIUBOCMI 30IUCHEHHS KOHMPOIIO BUKOHAHMS

d)iCKaJZbHMX 30008 ’513aHb 8IACHUKAMU 3eMeIbHUX OLISAHOK mda Kopucmyeaddmu.



Kniwwuosi cnosa: Hopmamuena epowosa oyinka, o6aza Oanux ITIC,

2eonpocmoposull ananis, oyghepuzayis, 3emenbHO-0YiHOYHe 30HY8AHHS, KAPMOCXEMU.



